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BBEJEHMUE

80

He

200.

B npercrse (6b10 aT0 B Havane 1980-x) s nwbun borraTs ¢ mon-
HBIM PTOM — TaM MOI/IM OBITh €a, MHCTPYMEHTHI JAHTHCTA,
y3bIPbKM, 9TO YTORHO. [laske eCIM HMKOTO pAAOM He Obino, A BCe
paBHO pasroBapuBan — caM ¢ coboit. C 3TOro yene4eHus u Havan-
cA MOW MHTepeC K TIepHOIMHECKOi cHCTeMe 3meMeHToB. MHe qacTo
[IOBOJIMIOCH JIEXATh B OJMHOYECTBE C TPAYCHUKOM TMOJ A3BIKOM.
Bo BTOpOM U TpeTheM Knaccax A 60NeN aHTHHOIN He MeHBbIIE JlecA-
™ pas, MHe 6bUT0 60/BHO IMOTaTh. B Takue AHM A ocTaBanca foma
1 6e3 BCAKOrO CMyLIeHMs JIeYWICA BaHW/IBHBIM MOPOKEHBIM M 1110-
KonajiHo# noymskoi. Kpome Toro, Bo BpeMs nocTebHOTo pexxuma
y MeHA Bcerfa Obll MMUIHMIA WAHC pasOuThb CTAPEHbKUIA PTYTHbI
rpajycHMK.

BbiBamo, A mepsKan ero Nojl A3bIKOM M BAPYT TPOMKO OTBeYan
Ha BooOpakaemblii Bonpoc. [pafycHMK BbICKa/Ib3bIBa/l ¥ MEHA HM30
pra v pa3buBancA O NEPEBAHHBIN NOJ, KaNenbKy PTYTH HayMHa-
MY KaTaTbCA MO MAOCKAM, KaK LAPHKM M3 KPOIIEYHBIX MOJIIMITHN-
KoB. B MrHoBenue oxa mpuberana Mama M, HECMOTPA Ha CBOJ ap-
TpHT, ObicTpO Harubanach M HAYMHANA CTOHATH IIAPUKM B KUY, KaK
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Beepexue

Gapamkos. OHa 710BKO OpyoBana 3yGO4YMCTKOM KaK MaleHbKOW
K/IIOLIKOW, cOOMpas Kanenbky Tak 611M3K0, 4TO OHM MOYTH KACATUCh
ApyT Apyra. Bapyr nocne odepefHOro Tom4Ka offHa KarebKa Morno-
mana apyryio. [lonyyanca opuH poBHBI IMAPKK, MOJparMBaBILINiA
TaM, Iie TOMBKO 4TO Ob1n10 Ba. Mama noBTopsAna atoT oKyc cHOBa
M CHOBa, MO BCeMY IMOTY, MOKa BCA XKHUIKOCTE HE CJIMBanach B OOHY
cepebpUCTYyIO MyKMILY.

IMocne Toro xak Bcs pryTh Obina cobpana, mama Gpana nycryio
IUIACTMACCOBYI0 0aHOUKY M3-1I0f TabneToK (3TOT My3bIpeK ¢ 3e1eHOM
9TMKETKOM BCErfia CTOA/I y HAacC Ha KyXHe, Ha No/IKe /1A Oesgenyiuek,
MeXy Tony6oit KepaMM4YecKoit KPYXKKOi — MaMATbIO O CeMEMHOM
BcTpede B 1985 rofy — M IUIOIMEBBIM MMIIKOM C YAO4YKOM). Mama
3aroHs/Ia lapMK Ha KOHBEPT, a MIOTOM /IO Kall/Ii C/IMBa/a CONepXu-
MOE€ IIOC/IEAHEro TIOTHOIIEro rpalyCHMKA K NOKOMBILENCA B cocyne
PTyTH — OnecTAIMIl WapuK B OYTBIIOYKE yXe JOCTUT pasMepoB
opexa-TeKaHa.

Wnorpa, nmpex/e yeM MocTaBUTh My3bipeK HA MECTO, MaMa Ha-
NMWBana pTYTh B KONMAaYoK ¥ laBana HaM ¢ 6paTbaMu nomoHoBars-
cA, KaKk B HEM KaTaeTcsi BOMEOHBIM MeTa/Ul, TaK /IETKO Pacchl-
MAIMIACA M C/IMBAIOIMIACA BoeanHO, Sl MCKpeHHe COYyBCTBOBAN
TeM JIeTAM, YbM MaTepy HACTONBKO 6OANMCHL PTYTH, YTO Jaxke He
AaBany MM ecTb TyHua*. CpefHeBeKOBbIE AIXMMHKH, HECMOTPA Ha
CBOIO JK&XK]Iy 30/10Ta, CYUTAIM PTYThb CAMbIM MOTYYMM M POMaHTH-
YecKMM BellecTBOM BO BceneHHoil. B meTcTBe s MX OYeHb XOpOIIO
noHumMai. Sl gaxke roToB ObIN BCNEN 33 HUMU TIOBEPUTH, YTO PTYTh
HE BIIMCBIBAETCA B MpO3aMyecKue NPUPOJIHbIe KaTeropum — oOHa
O/IHOBPEMEHHO AB/AETCA TBEPbIM TENOM U KUAKOCTHIO, METANITIOM
M BOJIOM, YACTHYKON Pas M ajla; YTO B HEH JKMUBYT MOTYCTOPOHHME

Dy XH.

* Mopckan u okeanndeckan prifia, B YaCTHOCTH TyHeL], HeACTBUTENBHO CONEPHMHT HOBbI-
IEHHOE KOMMYECTRBO PTYTH M PTYTh-OpPraHM4eCcKMX COEIMHEHHI, TAKMX KaK METHAP-
TYyTb. OfjHaKO cOBpeMeHHbIE MCCAEN0BaHMA TOKA3KIBAIOT, 4TO Aub 10-15% pribn
COMEPHAT KOMWYECTBO PTYTH GOfbliie MpefefbHO ZONMYCTMMON KOHLEHTpaLMH. —
Hpum. nay. ped.



Beepenue

[osxe s y3Ham, 4TO PTYThb MMeeT Takue CBONCTBA MMEHHO IO-
TOMY, YTO ABIAETCA XMMMYECKMM 3NMeMEeHTOM. B oT/MuMe OT BOBI
(H,O) unu yrnexucnoro rasa (CO,) u abconorHoro 6onbmuHCTBa
TEX BEILIECTB, C KOTOPbIMU HaM [IPUXOQUTCA CTANNIKMBATLECA B JKM3HH,
ee He/lb3s PasnoxUuTh Ha Gosiee npocTsie cocrasasomue. Ha camom
fiene pTyTh — OIMH M3 CaMbiX BLICOKOMEPHBIX 37ieMeHTOB. Ee aToMbl
NIpeAoYMTAIOT IPYKNTh TOMBKO C APYTMMM ATOMaMH PTYTH, CBOJA
K MMHMMYMY KOHTaKTbl C OKpyxawwum Mmupom. [lostomy pryTts
1 cobupaeTcs B wapuku. BONbIIMHCTBO KUOKOCTEN, KOTOpbIE MHE
[IOBOJIMNIOCH Pa3NnBaTh B IETCTBE, Benu cebs uHave. Boga pasnmusa-
Nach MOBCIONY, POBHO TO )K€ MPOMCXOAUIIO C PACTUTETBHBIM MAaCc/IOM,
YKCYCOM M pacTasBIIMM Kefe. PTyTh HUKOIJia He OCTaB/ANA MATEH.
Poputenu Bcerga 3acTaBAANMM MEHS HOCUTH TATIKU TIOC/E TOTO, Kak
CAy4anock pasduTh TPajyCHMK — YTOOB MenbYaiIIMe OCKOMKM
CTeKN1a He BOH3MIMCh MHe B Horu. Ho He nmomHIo, 4T06br MeHs myTa-
71 pas’/iuTON PTYThIO.

Honroe Bpema A uHTepecoBanca 8§0-M 3/leMEHTOM B LUKO-
e, UCKaJl YIIOMMHAHMA O HEM B KHMIaX, KaK JpyTHe ClefgArT, He
Hanucaau 1M 06 Mx sHakoMoM B raserax. 5l Beipoc Ha Bemmkmx
paBHMHax. Ha ypokax uctopum Ham paccka3aelBany, Kak JIblouc
1 Knapx* npowmnm yepes HOxkHywo [JakoTy M OCTa/NbHYI TeppH-
Topuio PpaHuysckoit Jlynsmansl, 3axsaTus ¢ co60it MMKpOCKOI,
KOMITAChl, CEKCTAHThI, TPU PTYTHBIX TEPMOMETpa U ApPYTMe HH-
cTrpymenTtsl. Ho Torpa a He 3Han, uTo oHM B3AnM ¢ coboi eme
M LIECTbCOT PTYTHHIX CTa6MTENbHBIX MUITIONb, KAKAAA BYeTBEPO
Gonbie BceM 3HAaKOMOM TabIeTKy acMpuHa. 3TO TeKapCcTBO Ha-
abiBasioch «KenunsiMu nunonamu gokropa Pama» — o umenu
Benmpxamuua Pawa, ogHoro u3 yyactHukoB nognucauua Jlexna-
paumun Hesasucumoctyu CIIA u Bpaya-repos, orBaxkHo paboTaB-
wero B Punagenpdum Bo Bpems SMMIEMUK KENTON TUXOPAIKH,

* Okcnepuuua JInonca u Knapra coctosmacs B 1803-1806 rofax, s1o 6Ha nepeas
CYXONyTHa#A IKCHeAnuma no HuHemHen Tepputopuu CIIA or arnasTiaeckoro o
THXOOKeaHCKoro nobepexsa u obparno. — Ilpum. nep.



Beepenne

paspasusmeiicsi B 1793 ropy. Ero mo6uMbiM exapcTBOM OT Bcex
Oonesneit 6pia KalMLA U3 XNOPUA PTYTH, IPUHUMAEMAA TIEPO-
panbHo. HecMoTps Ha Bech nporpecc MeAUI{MHbI B nepuop ¢ 1400
no 1800 roa, Bpauu BCe elle OCTaBaNUCh CKOpee 3HaXapAMH, Yyem
MefuKaMu. PyKoBOACTBYACH CBOEOODPa3HOM CUMIMATHYECKOM Ma-
rueii (Marueit nofobusn), nekapyu MpeaNoONaranu, 4To NpeKpacHas
W 3aMaHYMBaA PTYThb MOXET MCLENATh CTPa)KAylIMX, MPOBOAR
MX Yepes XKeCTOKMIt Kpuauc — Af yHuutoxaer aa. [Jokrop Pam
MOTYEBA/ MALMEHTOB CBOMM PACTBOPOM, NIOKa OHM He HauyMHa-
M MCXORWUTDH CNIOHOM; Yepe3 HelleM M MeCcALlbl TAKOro JIeYeHuA
y /Mofielt 4acTo Bbinajganu BOMOCH M 3y6wl. HecoMHeHHO, cHa-
nobve muctepa Pama TpaBuio uaM npocTto y6uBano Tex, Koro
nowaguaa xenras nuxopajgka. TeM He MeHee, MOAHATOpEB B Ta-
KoM nevennn B Punagennduu, Pam cHabMI 3TUM NeKapcTBOM
JIbronca u Knapka. PryThbie numonu o6naganu mno6oYHbIM cria-
ourensHbiM 3 dekTOM, Hnarofapas KOTOPOMY COBpPEMEHHbIE ap-
X€0/IOTM MOTYT C NErKOCThI0 HAXOUTh Te MeCTa, re pasbusanu
narepA 3TU MEPBONPOXOANB. YUMUTHIBaAA, KAKO! NPAHHOMN NMULIeH
M TPASHON BOAOK MM NMPUXOAMIOCH AOBONLCTBOBATHCA B IIYTH,
BC€ YYaCTHUKM OTPAAA TO M JIe/I0 MMeNU NPo6/IeMbl € KETYLKOM.
Bo MHOTrMX MecTax Ha myTH IKcneauuun obpasosanuce HebONb-
LMe CKON/IEHUA PTYTH — BEPOATHO, KaK pa3 TaM, Ifie UCCNeoBa-
TenM yCTpauBaldK OTX0)KMe MecTa. [loxkanyit, nHOraa nmexkapcTBo
noxropa Pama cpabaTbiBaso CANIIKOM YK XOPOLIO.

PryTb OKasanach u B KabuHeTe ecTeCTBO3HaHMA. Briepssie yBu-
fieB KaBapflaK 3/IEMEHTOB B NepuHoAuyeckoi Tabnuile, A He Haulen
TaM pTyTh. Ho OHa TaM ecTh — MeXTy MMOTHBIM ¥ MATKUM 30/I0TOM
M Ta/lNueM, TOXe, KCcTaTu, AgoBuTsiM. Cumson prytu — Hg — co-
CTOUT M3 JIBYX 6)-1(3, KOTOPBIX, Ka3anoch 651, M 61M3KO HeT B ee Ha-
3saHuu. Bce HOeno B TOM, 4TO 3TH G}I'KBI‘:I — W3 NIATMHCKOro Ha3Ba-
uua hydrargyrum, KOTOpoe nepeBOANTCA KaK «Bofa-cepebpo». IToT
cbax“r MNOMOT MHe NMOHATh, KaK O4Y€Hb Ope€BHMUE AZBIKH H MHCIJ-DJIOI‘HJI
NOBIUANK Ha POPMMUPOBaHME MEPHOANIECKOI cucTeMbl. HekoTo-
puie cenbl MuGOIOTNM Bbl MOXKETE 3aMETHTD M B HA3BAHUAX CaMbIX
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Beenenne

HOBBIX, CBEPXTSIKE/BIX 3/IEMEHTOB, PacTIONIOKEHHBIX B HYDKHEM PARY
TabnuIbL.

Jina pTyTHM HamwIOCh MECTO U B KaGuHeTe nureparypol. Korga-
TO WI/IAMHHUKKY UCIIOIb30Ba/IM APKO-OPaHKeBbIA PTYTHBIA PacTBOp
J/IA OTAENEHMA MeXa OT WKYypbl®. M 9T MacTepa, BBIHYKIECHHbIE
BLIXaTb Mapbl PTYTH, MOCTENEHHO HAa4YMHAIM NOXOAUTb Ha bes-
ymHoro lllnanuuka us «Anuckl B CTpaHe 4yjec», — TepAA U BO-
nocel, u pasym. HakoHen, s ocosHan, HaCKONBKO ANOBMTA PTYTh;
HaBEpHOE, UMEHHO M3-3a CBOEH TOKCHYHOCTH MHIKIM AOKTOpa
Pama mpouuimany KMIKY Tak Xopoio. Begb opraHuam neiTaeTca
136aBUTbHCA OT MOOBIX AROB, B ToM uKcne ot pryti. Ho, kak Hu
BpeJHO ITIOTaTh PTYTh, €€ maphl emle TokcuyHee. OHM MCTpenbl-
BalOT «IIPOBOJIKM» Halllel 1ieHTPa/ibHOM HEPBHOM CUCTEMBI M [IPO-
JKMTaloT AbIpbl B MO3ry**, nmomobHo mnporpeccupymouei 6onesHn
Anbureiimepa.

Brnipouem, yeM sicHee A mpefcTaBnAn cebe OMacHOCTb PTYTH,
TeM CHM/IbHEE IIPMBJEKaNa MEHA €€ paspylIMTEeAbHad KpacoTa.
ITomuuTe «Turpa, ceerno ropawero»*** Yunoeama bnenka? Hlnn
TOfibl, POIMTENM OGHOBMIM KYXHIO M yOpanM MONKY ¢ KPYXKKO¥
M MeJIBEXOHKOM, CTTOXKMB Bce 3T OesfleNylliku B KAPTOHHYIO KO-
pobky. B oguH M3 mocnegHUX BM3MTOB AOMOI A JOKOMAnCA A0
6yTeiouky u3-1mof TabneTok M oTKpein ee. [lokaumsas myssipex,
A olNylial, KaK B HeM IlepeKaThIBaeTCA TsKeNaA XKUAKOCTb. 3a-
I/IAHYB Yepes Kpa#, A He MOr OTOpBaTh I/1a3 OT MajieHbKMX Ka-
nenb, paclyecKaBIunxcA Mo creHkam. OHM NPOCTO /IEKaANM TaM,
UCKPACH, KAK COBEPIIEHHLIE BOAAHDIE IIAPMKM, KOTOPbIE MOXHO
BCTPETUTh TONLKO B (aHTasuAX. Bce HeTCTBO pasnuTas pTyTh

* PryTs ucnons3osanace Ana obpaGorku derpa gna uan, — ITpum. Hayw. ped.

** 310 durypanbHOe BhIpaxKeHMe. DMeMeHTApPHAA PTYTh M METHAPTYTh TOKCHHMHB
S8 LenTpanbHoit u nepudepuueckoi HepBHOI CHCTeMBbl M BHIILIBAIOT eé Aerpaja-
umwo. — IHpum. Hayy. ped.

*** CTMXOTBOpPEHHE 3HAMEHHTOTO aHTMMICKOro noata bnefika (1757-1827), HauuHalo-
meeca B opuriHane cnopamu Tyger! Tyger! Burning bright, neomsoxpario nepeso-
[MBIIEECH HA pycckuit A3nK. — [Ipum. nep.
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Beepexne

CTOMKO acCoLMMpoOBanach y MeHs ¢ xapom. Ho Ha aTor pas, npen-
CTaB/AA, YTO KPOETCA 32 YKAaCHOM CMMMETPHEN 3TUX KPOILIEYHbIX
cdep, A Oy TH 03HOG.

L 2]

MHTepecyach 3THM 3/M1€MEHTOM, A MOSHAKOMM/ICA ¢ €r0 UCTOPH-
eil, STMMONOTHENH, PONIBI) B A/IXMMMUH, TUTEPATYPe, KPUMMHATHUCTH-
ke u ncuxonoruu. Ho a cobpan u MHOro Ipyrux ucropuii o Xummude-
CKMX 3/1eMeHTaX — 0cOOeHHO XOpOLIO 3Ta KONMMEKIIUA MOMONMHANAC
B rofisl 06y4eHus B Konnemke. TaM A 3aHUMANCs UCCIENOBAHUAMMY,
a TaKKe MO3HAKOMM/ICA C HECKOMbKMMM MiobesnsiMu nmpodeccopa-
Mit, KOTOpbi€ OXOTHO OTBJ/IEKaNUCh OT paboTsl, 4TO6BI HEMHOTO IO-
Gonrarb O Hayke.

B konnemie s BeiOpan ¢gu3nKy B KayecTBe NPOGUILHOTO NPef-
MeTa, HO IIOCTOAHHO Me4Ta/l NOCKopee BhipBaThcA M3 naboparo-
PHM ¥ BHOBb B3ATbCA 3a Nepo. S 4yBCTBOBa/ ce6s KaNKuM Cpeiin
OJIHOK/IaCCHUKOB, OJJapPEHHbIX MO/IONbIX YYEHBIX, KOTOpPble 060Xa-
nu MeTof 1pob u ownbOoK, MHe Xe 3T0 ObI0 He faHo. A 3acTpan
B MMHHECOTE Ha NATh YHBIIBIX /IET M MOMYYHM/T IUTIIOM C OTIUYH-
eM o ¢usuke. Ho, HecMOTpA Ha TO 4TO A mpoBen B naboparopuu
COTHM 9acoB, 3a3yOpu/ THICAYM YpPaBHEHMI, HAYEPTUI NECATKM
THICAY CXeM ¢ 6/10KaMM ¥ HAK/IOHHBIMM Cbe3flamu Ge3 yuera Tpe-
HMA, UCTHHHOe obpa3oBanue A npuobpen B 6ecegax ¢ npodecco-
pamu. Ouu pacckasanu mue o lanpm u o Topsunne, u 06 ydeHoM-
eBreHMKe, nonbiTasmemcs ykpacts HobeneBckyio npemuio mpm
nomouy repmanua®. O TOM, KaK KYCKM META/U/IN4ECKOro HaTpuA
6pocaloT B peky, rie OHM B3pbiBalOTCA M raywar peiby. O mo-
AAX, 61a)KEeHHO 3a/IBIXaIOUIMXCA a30TOM B KOCMMYECKMX IIATTIAX.
O 6niBIIeM mpodeccope U3 HALIETO KaMNyca, KOTOPbIA aKcnepu-
MEHTHPOBaJ CO BCTAB/IEHHBIM B €T0 COOCTBEHHYIO IPY/ib Kapuo-
CTUMYNATOPOM, MUTAIMMCA oT nnyToHud. [Ipodeccop yckopsan

* Peup mper o6 amepukaHckoM ¢uauxe Yunwame Bpandopme Wloxmu. — ITpum.

Hayd. ped.
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BeegeHue

W 3aMeJyIA/l annapar, MAHUITYTMPYA OrPOMHBIMM 3/IEKTPOMAarHuT-
HBIMM KaTYlIKaMH.

Sl HakpenKo 3aMKCHpPOBaJ B IAMATH BCE 3TH CIy4Yau. A HefjaB-
HO, BCIIOMHMB O PTYTH 32 3aBTPaKOM, OCO3HaJI, YTO IIOYTH CO BCEMU
3NMEMEHTAMM U3 TIEPUOIMYECKOM CUCTEMbI CBA3AHA Kakas-HUOYIb
CMelllHas, WM CTPaHHaA, MM CTpalllHaa uctopus. B To xe BpeMs
Tabmuia Menjieneesa — OJHO M3 BeTMYANIIMX MHTE/IIEKTyanbHBIX
MOCTHXXEHWH YeNoBeYecKoro pofa. 3T0 OTHOBPEMEeHHO M HAyYHBbIN
menieBp, ¥ cOOPHUK paccka3oB. A HaMMcaN 3TY KHUTY, 4TOGHI Tia-
TeNbHO OTOGPA3UTD BCe ee C/IOM — KaK PUCYHKH Ha Ka/ibKe B y4e6-
HUKe Mo aHaTtomuy. Bce 3T pucyHkm pacckaspiBaloT 06 OfHOM
M TOM K€, HO Ie/IAf0T «Cpesbl» Ha pasHoit rybuHe. B npocTeiimem
CMbIC/Ie NEepHOAMYECKada CHCTeMa — 3TO KaTa/nor BCeX BELIECTB,
BCTpeyarowuxca B Hamed Bcenennoin. B Tabmmue cto ¢ Hebonb-
UMM 3/IEMEHTOB, 00/ajalolMX APKUMM MHAUBHAYaNbHOCTAMN. U3
HMX COCTOMT BCE, YTO Mbl BUJIMM M YTO Hac okpysxaeT. Tabnuua mo-
CTPOEHA TaK, YTO YYEHBIA-XMMUK MErKO yNaBAMBaeT B3aHMOCBA3N
MEXJy PasMMYHBIMU 3MeMEHTaMU U MOXeT 0OBbEIMHUTH UX B Ce-
meiicTea. Ecnu paccMoTrpers Tabmuiy Ha 6omee coXXKHOM ypOBHe,
TO MOXXHO YBHMJIETH, YTO B Hell 3aKofMpoBaHa MHGOpMaLus o npo-
MCXOX/IEHUM KQKIOTO aTOMa, @ TAKKEe O TOM, B KaKHe aTOMBI OH MO-
JKeT NMpeBpaliaThcs, Ha KaKue 3/IeMeHThl PacnaflaTbcs®. 3TH aTOMBI
ecTecTBEHHBIM 06pasom 06 beIMHAIOTCH B AMHAMUYECKNE CUCTEMBI,
BKMOYasA xuBble cywecTsa. [lepmogudeckasa cucrema nossonser
IIPOrHO3MPOBaTh, KaKMe CBA3M OyaeT 06pa3oBLIBaTh TOT MM MHOM
aroM. B Tabnuiie naxke yragpiBaroTCA «KOPUIOPBI» THYCHBIX 3/1EMEH -
TOB, HAHOCAIL[MX Bpefl *KMBbIM CYLIeCTBaM. A NOpoi OHM GbIBalOT
M CMEPTENbHO ANOBUTHL

Haxownen, nepuoinyeckas CMCTEMa — 3TO YAUBUTENLHOE Y€NIO-
BEYECKOE IOCTHKEHME, apTeaKT, OTpaXkaouHit YyfleCHbIE, KOBApP-
HEIE M MIOPOYHBIE TPAHM YeNIOBEYECKOTo cyiecTsa. Tabnuua nosso-
NAeT MOHATH, KaK MBI B3aMMOJIEHCTBYeM C OKPYMKAIOUIMM MKPOM.

* Mimeerca B BUAY AjlepHble peakumn. — [Tpum. nay«. ped.



Beepgexue

HCTDPHH HALIETO BMAA 3anMcaHa B BU€ KOMIIAKTHOTO M KpacHBOTo
nubpetTo. Bee 9TH yPOBHM 3aC/y)KMBAIOT CIIELMATbHOTO U3y4eHN,
OT IIPOCTOrO K COXHOMY. CI0KeThl M3 IEPUONMYECKONH TabnuIIb He
TONBKO CTAHYT i/ BaC yB/IeKaTe/TbHBIM YTEHHEM, HO U MOMOTYT Mo-
HATb TAKHE BEIIH, O KOTOPLIX HHKOT]a HE MUIIYT B y‘-IEﬁHHKaX H na-
50paT0thIX nocobuax. Mur EOAMM XMMHYECKHME INMEMEHTH M ObI-
MM MMH; TIOOH CTABAT Ha HHX 1 MPOMUTPLIBAIOT OTPOMHBIE CYMMEL,
Ebﬂﬂﬂcnd}]’ﬂ oﬁpam,aimcn K 3N€éMeHTaM, 3aJYMbIBAACh O 3HAYEHUH
HayKW. JNEMEHTH! OTPABIAIOT NMIOJIEN U TIOPOXKAAIOT BOWHBL. Mexy
BOJIOPOJIOM B JIEBOM BEPXHEM YT/TY M UCKYCCTBEHHO CMHTE3UPOBaH-
HBIMM 3¢IEHEPHI:IMH BelIeCTBAMM, 3aHUMAKIIMMHM HMMKHNE PANBI,
Bbl HaijieTe My3bIpu, 60MObI, NEHbIM, ANIXMMMIO, NONUTHYECKME
MI'PBI, MCTOPHIO, AMlbl, IPECTYIIEHUA U MO6OBL. A TaK)Ke HEMHOTO
HayKH.



YACTb |

NONOXEHMUE:
CTONBEL, 3A CTONIBLIOM,
PAL 3A PAAOM



1. MPONMUCKA — 3TO CYAbBA

cnbiIaB BhlpaKeHue «rabnuiia MeHjeneeBa», GONBIIMHCTBO
Ym-ra*reneﬂ BCIIOMHAT GOMBIIYIO CXEMY, KOTOpas BUCUT B Kabu-
HeTe XMMUHK. 3TO acuMMeTpuyIHOe cobpaHue pafos u cTonb10B, Ko-
TOpBI€ CIOBHO BHITTIAABIBAIOT U3-3a nied yuuTena. O6praHo Tabnuna
OrpOMHas, MeTpa fiBa B WMpuHY. OHAa OJHOBPEMEHHO ¥ MOJABAAET
BAC, M KaXK€TCHA BEIMYECTBEHHOM, NOYepKMBasi BAXXHOCTb XMMMUM.
Bb1 3sHakoMHUTECE ¢ HEl YAHC B CEHTH.EDPE, M OHa OCTACTCA HE3aMCHM-
MOii 10 caMoro KoHua madA. KcraTu, 3T0 €[MHCTBEHHOE HaITALHOE
nocobue, KOTOPHIM MOXHO IMONb30BaTHCA Ha 9K3aMeHe — KOIja
B BallleM PacmopsXeHNM HET HU KOHCNIEKTOB, HU yuebHmkos. Pasy-
MeeTCH, KOorga-T1o HEPHO,HH‘IECK&H CHUCTeMa MOr/1a Bac 1 paanpaxca’rb,
HE B MOCNEAHIOKW OYEPENDb MOTOMY, YTO MHOTHM OHa HUCKOMEYKO HE
MIOMOTa€eT, XOTh M BUCUT Y BCEX Ha BU]TY, KaK ITMTaHTCKaA i abcomoT-
HO NleranbHas Mmapranaka.

C ofHO CTOPOHBI, TIEPHOAMYECKAA CUCTEMA KaXKeTCA OPTaHU30-
BaHHOI 1 Ge3yKOPU3HEHHOM — MpPaKTUYeCKH MAeanbHbIi obpasel|
Hay4HO! cxembl. C Apyroi — 3TO TaKoii NaHONTUKYM JNMHHbBIX 9¥-
© cel, a06peBMaTyp M KaKMX-TO NOC/AEOBATe/IbHOCTEN, HAIOMMHAIO-
IMX KOMIIBIOTEpHbIe coobuenusa 06 ommbrax ([Xe]6s'4f'5d"), uro
HOpOit CNOXKHO 06o3peBarh Tabmuuy Ges gocanbi. M xoTs oHa, He-
COMHEHHO, CBA3aHa C PYTMMH HayKaMy, B Y4aCTHOCTH ¢ Ouomoruein
1 QM3NKOIA, 3Ta CBA3D HE BCeM NMOHATHA € NepBOro B3rnsaa. Bepoat-
HO, TTaBHBEIM pa30o4apoBaHMeEM 1A GONMBIIMHCTBA Y4eHUKOB ObINMO
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[naga 1. Mponwucka — 3to cynbba

TO, YTO MHOTMe JTIOfM JeiictmeumenvHo noHumanu Tabmuuny, sHamm,
KaK OHa paboTaeT, 3alIpOCTO BbIY)XKMBA/IM M3 Hee pasHooOpasHble
daxTbl. HaBepHoe, Takoe ke pasgpaKeHHe OJ0/eBa€T NaNlbTOHM-
KOB, Ha I71a3aX Y KOTOPBIX HEeTH C HOPMA/JbHBIM 3peHMEM HaXOAAT
CEMEPKM M JIEBATKM B LBETHOI ronoBonoMke. Peub 0 BaXKHOM, HO
HEeOo4YeBMAHOJN MH(POPMALIMK, KOTOpas TaK HUKOITIA M He CK/Ia/IbiBa-
€TCA B Le/IBHYI0 KapTHHY. MHOT1E BCIOMMHAIOT 0 Tabnuue co cMe-
IIAHHBIM YYBCTBOM YB/I€YEHHOCTH, TIPUCTPACTUSA, HETIONHOLIEHHO-
cTi 1 6pe3armMMBOCTH.

[Ipexxne 4eM NMO3HAKOMMTb KMAcC ¢ MEPHOTUUECKONH CHMCTEMOIt,
KayKJblif y4UTENb XMMUM IO/KeH yOpaTh 13 Hee BCio MHOpMaLMIo
M [IOKA3aTh IIKO/IbBHUKAM TYCTYHO CETKY.

Ha uro ona noxoxa? Ha xaxkoii-T0 3aMOK ¢ HEPOBHBIMM CTeHa-
MM — Kak OYAITO KOPO/eBCKME KaMEHLIMKMA HEMHOTO He JOCTPOM-
nu neByw Yactb. C 06eux CTOpOH BO3BBILIAKTCA BBICOKME 060pO-
HuTenbHble 6acTHoHbL. B Tabnuue 18 sybuarsix cTonbios u ceMb
FOPHSOHTaHbeIX pHI[OB. CHHS}" I'IPHMDCTHJ'I&CI: nmomoca u3 }I[BYX
MONMOMHUTENBHBIX pAnoB. CTeHa 3aMKa CIOXKEHa M3 «KUPIIMYEit»,
M B 3TOM KPOETCs TIePBOe HeOUeBH/IHOE CBOMCTBO TaOMMI[BI — KaxK-
j],blfl «KMPIHYMK» MOMXKET CTOATE TO/IBKO Ha CBOEM MECTE. Kamnaﬂ
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Yacrte I Monoxenne: ctonbey 3a ctonbuom, pAg 3a pAgom

KJIeTKa CONEPIKUT OfIUH 37eMeHM, THUTI TIPOCTOro BemecTea. B Ha-
crosiuiee Bpems TabnMUa COCTOMT M3 112 3/M€MEHTOB, CYLIECTBO-
BaHME ellle HEeCKONbKMX MpPEeACTOMT HOATBepAMTbL®. Bech samok
PasBaMMTCA, €C/IM HENPAaBHIbHO NMOCTABMTD XOTA OBl ONMH KMpHM-
YMK. ITO He NpEYBCIMHCHNME: €C/IM YYCHBIE [IPUAYT K BBIBOLAY, 4TO
KaKOM-TO 3/IEMEHT HAO/KEH HaXOOUTECA B APYTOil KJIETKE MAM 4TO
JiBa 3/IEMEHTA MOXHO MMOMEHATb MECTAMM, BCA CTPOiiHasA cHMCTeMa
paspyuImMTCa.

Emle ogHa apxXMTeKTypHas OCOOEHHOCTb 3aMKa 3aKIKYaeT-
€A B TOM, YTO B PasHBIX YacTAX €ro CTEH COCPENOTOYEHbI pasHbie
Marepuansl. Takum ob6pa3oM, Bce KMPNIMYM COCTOAT M3 Pa3HBIX
BeleCTB, M Yy KaXAOro 3/ieMeéHTa — CBOM YHMKA/IbHBIE XapakKTe-
pucTHKN. 75% 3/1eMEHTOB AB/IAITCA METa/IaMM, MO3TOMY IOYTH
BCE OHM — CepoBaThle XO/MOHbIe TBEp/bie BeLlecTBa (MO KpaiiHe#n
Mepe, Ipy 06b14HOI TeMneparype). B Heckonbkux cTonbLax B «Boc-
TOYHOM 4acTH» CTEHDI COOEpPyKaTcA rasbl. Bcero pBa anemenTa —
PTYTh M 6pOM — NPy KOMHATHOM TeMIieparype ABNAITCA MXWUJ-
KocTAMM**, Mexy mMeTannamu M rasamu (ecnm npegcTaBuTh, YTO
tTabnuna MenpeneeBa — 310
kapra CHIA, To 3TOT peruoH
OKaXKeTCA NMPUMEPHO Ha MecTe
mTaTa KEHT}’KKH} HaxXomATCA
HECKOIBKO CNOXKHO KJ‘IaCCH(I}H-
nupyembix aneMentos. Ouu

Tabnuuya Mengeneesa HanomiHaer
3AMOK C HEPOBHBIMM CTEHaMM, € 0beux
CTOPOH KOTOPOro BO3BBILLAKTCA
BbICOKHE 060pOHUTENbHbIE BACTUOHBL.

MMeT aMoppHYK CTPYKTY-
py, bnarogaps 4emy MoryT o6pa3oBbIBaTh 4Ype3BBHIMANHO AKTHMB-
Hble KMCIOTHI — B MM/IMap/ibl pas 6osiee cunbHble, YeM Te Belle-
CTBa, KOTOpble 0ObIYHO XpaHATCA Ha CKnafle peareHToB. Boobue,
ecrmi Obl KaX[bIil KMPNMYMK COCTOAT MMEHHO M3 TOTO BeLIeCTBa,

* Ha MOMENT nepeH3faHua KHUIH nepeoindeckan Tabnuua cofepkuT yxe 118 ame-
meHTOB. — [Ipum. Hayw. ped.
** Ilpwu Temmepatype 29,7 C naunHaeT niaBUTCA M Apyroi metann - [anawii. [Tostomy

WAPKUI IEHE M OH OYIeT B XKMAKOM COCTOAHMM. — [Ipum. Hayw. ped.
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[nasa 1. Nponucka — 3710 cygbba

KOTOpoe OH 0003Ha4yaeT, TO XMMUYeCKU 3aMOK Obi1 6b1 XMMeEpOit
C IPUCTPOIKAMMU M QIIMIENAMM 13 CAMBIX PasHbIX BpeMeH. MoXHO
CKasaTb, 4TO Tabmuila HalOMMHaeT 3gaHue B ctuie [lanuana Jlu-
OeckMHIa, B KOTOPOM, Ka3anoch 6bl, HECOBMECTHMMBIE MaTepHasIbl
CIUIETEHbI B 37IETAHTHOE LIE/I0E.

YepTexku AnA CTEH HAILlETO 3aMKa CO3[aBalUCh TAK IONTO MMEH-
HO [10TOMY, YTO € KOOpJMHATAMM 3/1eMEHTa B TaONMuIle CBA3aHa MpakK-
THYECKM BCA MHTEPECHAA HayuyHas mH(opmanua o Hem. [Tponmcka
daxTuuecku onpenensaer ero cyaply. Temeps, Korga Bel pUMepHO
NpefiCTaBNsAeTe, Kak MOCTPOEHa CHCTeMa, A MOTy IepelTH K bojree
menbHOM MeTadope: MpefnonoxuM, uro Tabnuua — sro kapra. Yro-
6b1 TOGMIMIKe TIO3HAKOMMTE Bac C Heli, JaBaiiTe HAYEPTUM €€ B Ha-
npas/ieHuM ¢ BOCTOKA Ha 3anajl. [To nmyTH noroBopuM Kak o caMbix
U3BECTHBIX, TAK 1 O MEHee IONY/IAPHbIX S/IeMEHTaX.

Haunem c 18-ro cronbua, kpaittero cpasa. B Hem pacnionoxe-
Hbl OnaropogHeie (MHepTHBIE) raspl. «BIaropogHEIl» — HEMHOTO
CTapOMOJIHOE CIOBO, KOTOPOE acCOIMMPYETCH CKOpee C 3THUKOM
M TNICMXOTIOTHEN, YeM C XuMMen. [leficTBUTeNbHO, TepMUH «61aro-
pOoJAiHbIE Taski» 3apofuica B Konbifenu 3anagHoit ¢pumnocodpuu —
[Opesneii [peuun. Vimenno tam s>kun [Inaton, BnepBhie mpegsio-
KUBIIMI TEPMUH «3EMEHT» (MO-rpedecku — «CTOMUXEHs»), MC-
MOMb3yA 3TO CMIOBO KakK o6liee Ha3BaHKe JUIA Melb4aiIluX 4acTHL]
marepuu. OH onupanca Ha upuen apesHerpedeckux ¢unocodos
Nesxunmna u [lemokpuTa, BriepBble pasBUBLINX KOHLENLHMIO ATOMA.
[Tnaton noxunyn Adunnl okono 400 ropa Ao H. 3. — INOCAE TOTO
KaK yIuesl 13 XXH3HM ero HactaBHMK CoKpart, ocTaBaTbcs B ropoae
[Inatony 6bin0 Hebe3onacHo. 3aTeM OH JJONTOE BpeMs CTPAaHCTBO-
Ban u nucan punocodekue Tpyasl. Pazymeercs, [naton He npep-
CTAB/AJ, YTO TAKOE «3JEMEHT» C XMMUYECKOM Touku 3perus. Ho
ecnu 6u1 OH 06 3TOM 3Ham, eMy, HeCOMHeHHO, 6onble Bcero mo-
HPaBUIUCH 6BI 31EMEHTHI C «BOCTOYHOTO Kpasi» Tabmuusr — oco-
6eHHO remuii.

B csoem puanore «IIup», npoussegenum o mo0BM 1 CTpacTH,
[Tnaton sasBnsieT, 4TO KaXK/AOE CYLLECTBO CTPEMMTCA HAWTH CBOKO
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YacTs I. Monoxexue: cton6ey 3a ctonbuom, pag 3a pAaOM

HEJOCTAILYIO NONOBUHKY. EC/IM rOBOPUTD O JIIOAAX, TO 9TO CTPEM-
JICHME BbIpQXaeTCA B BMle CTPACTel M IJIOTCKOI /M00BM, a Takxe
Bcex 3a60T, C HUMM CBA3aHHBIX. KpoMe Toro, BO BCEX CBOMX JMANO-

rax [InaroH mopguepxkusaim, 4To

abCcTpakTHBle M HeM3MeHHbe
[l 0co3HaHuA Toro, 4TO Xe

TAKO® «XHMUYCCKHA INEMENTY,
yueHbim noTpefosanocs okono

2200 neT — noMcK Hayanca NPUMEPHO
& 400 rogy Ao H. 3. 8 [lpesteii [peumun

W 3a8epwmnca k 1800 roay & Espone. M B3aMMOJEHCTBYIOT C Tpy6oii
marepueit. BepoATHO, MMEHHO

Mo3TOMYy OH M ofoKan reome-

CYUIHOCTM MO MpHPOfE CBO-
eit Gonee GnaropopHsl, Yem Te
cybcTaHIMM, KOTOpbie mepe-
MEIIMBAIOTCA [PYyT C APYToM

TPHIO C €€ U/IeaNIbHBIMM OKPYXXHOCTAMM U Kybamu, CyLIeCTBYIOIIM-
MM TONIBKO B HallleM pasyme. [IpUMEHUTENBHO K HEMaTeMaTHYECKUM
obbexram [InaTon pasBun Teopuio «popm», B COOTBETCTBUM C KOTO-
poit BCe MpeMeThl ABNAKTCA «TEHAMM» TOTO MK MHOTO MAEANTbHO-
ro Tuna. Hanpumep, Bce fAiepesbs — 3TO HeCOBEPIIEHHbIE «MOJETH»
MAeaNbHOTO fiepeBa, K 6e3yrpeyHo «IpeBeCHOCTH» KOeTo OHM TATO-
TeroT. To e MOXHO CKa3aTb 0 pbifax u «ppiboCTH» U Jlaxce 0 Yamax
 «qamecty», [InaTox Bepui, 4T0 911 MaeaIbHbie POPMBI — HE YMCTO
yMOSpUTe/IbHble KOHCTPYKTBI, @ JeHCTBUTENbHO CYLIECTBYIOT B pe-
a/IbHOCTH, TTYCTb OHM M NAPAT IJle-TO B «3MIMPEAX», HEAOCTYIIHBIX
1A OOBIAEHHOTO Ye/I0BEYECKOro BOCIpUATHA. CIOXKHO NPEACTaBUTD
CTelleHb ero M3yMJIEeHHA, ec/i OBl OH Y3HaJ, YTO Yepe3 MHOTO BEKOB
y4eHble 6ynyT co3faBaTh ueanbHbuie GopMer U3 renus.

B 1911 ropy ronnaunckuii ydyensiit Xeiike Kamepnuur-Onnuec
OCTYXa/ pTYTh B XXHIKOM renuu. VI obHapyxus, 4To npu Temnepa-
Type Hinke 293 °C aTa cucTeMa yTpauMBaeT 3MeKTPUUECKOE CONPO-
THBJIEHME U CTAHOBUTCA M/lealbHBIM NpoBofHukoM. Ha caMom pene
3TO TMOPA3UTENbHOE ABjIEHME — MpPEJCTaBbTe, YTO Bbl 3AMOPAXKM-
BaeTe /10 Takoy Temneparypsi iPod n obHapyxusaete, yro 6atapes
COBEPILEHHO MepecTaeT paspsiKaTbCs, HE3ABUCMMO OT TOTO, C Ka-
KO} IPOMKOCTBIO M KaK [O/Iro Bl BK/IIOYaeTe Ha HeM My3biky. Yyno
NPOAO/MKAETCA [0 TeX NOP, MOKa XUAKMIA renuil mopmepxupacT
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Inasa 1. Mponucka — 310 cynbba

B MUKPOCXeMaX HYKHYI0 Temrieparypy. Pyccko-kaHajckas rpynna
y4eHbix B 1937 rogy corBopuna ¢ renueM eme bosee nopasuTensb-
Hy10 Beib. OKa3anocsk, 4ro npu abconorHoM Hyine (-273 °C) remmit
npuobpeTaeT CBOMCTBO CBEPXTEKYHYECTH: CTAHOBMTCA JKHAKOCTDHIO
C HY/NIEBO# BA3KOCTBIO M HYNEBbIM IM/IPaBIMYEeCKMM CONPOTUB/ICHMU-
€M, TO €CTb MJICANIbHO TEKYYel JKUAKOCTbI0. CBepXTEeKyYMii Teinif He
MNOAYMHACTCA CHJIE THXKECTH, TEHET BBEPX M NMEPETEKAET YEPES CTE-
Hbl. Ha TOT MOMEHT 3TH OTKPHITUA ObIMM ONIETOMIAIIIMMY. Yue-
HBIE HHOTTIA XMUTPAT M CYUTAIOT, YUTO MPH TaKMX NMpolLeccax TPpeHUueM
MOXHO TIpeHeGpeub, HO leNlaeTCA ITO MUIb 1A YIPOLEHUA pac-
yeToB. [laske [1naToH He MOT MPeNNONOKUTD, YTO KTO-TO KOTAA-TO
00HapYUT OIHY M3 €r0 MAeaNbHEIX GOpM.

Kpome Toro, renmit — camblil SIpKUii IPUMeP «3/IEMEHTAPHOTO»
BellecTBa. JTOT ra3 HeNMb3A PAciENUTh WIM Kak-TMbo M3MEHMTH
OOBIYHBIMM XMMMYECKMMM MeTolaMu. [l1d OCO3HaHMA TOro, 4TO
e TAKOe «XMMMYECKMI 3TIEMEHT», YYEHBIM MOTPeOOBaOCh OKONO
2200 net — nouck Ha4dancs npuMepHo B 400 ropy o H. 3. B [IpeBHeit
Ipeunu u saBepiumnca k 1800 rony B Eppore. [leno B ToM, 4T0 601B-
IIMHCTBO 3MIEMEHTOB OYEHb PEJIKO BCTPEHYAlOTCA B UMCTOM BMIE.
CnoxHO OBIIO MOHATH, YTO [€NAeT YIAEPON YenepodoM, TaK Kak
3TOT 3/IEMEHT BCTPEYaeTcA B BUJE THICAY COETUHEHMM, KaXKj0e U3
KoTophix obnafaer ocobenrbiMu cBorcTBaMu. CerofHa Mbl 3HaeM,
4TO, HAIPUMeEP, YTJIEKMUCIIBINA Ia3 — He 3/IeMeHT, TaK KaK Ka)kaas ero
MOJNEKY/Ia COCTOMT M3 aTOMOB yIN€poda M KMC/MIOpoZa. Ho YTIcpop
U KMCIOPpOJ ABAANOMCA IIEMEHTAMHM, TaK KaK UX HEIb3A pPasnokKHTh
Ha Go/ee MPOCTbie COCTABNAWLIME, He PaspylIMB aTombl. Bosspa-
masach K teme auanora «llup» u x Teopum Ilnatona o crpacTHOi
TATE K HENOCTANNIEH MOMOBUHKE, OTMETUM, YTO MPAKTHYECKHU BCe
3NIEMEHTHI «TATOTEHT» K aTOMaM JPYrMX SMeMEHTOB, C KOTOPHIMU
OHM «CTpeMATCA» 00pa3oBaTh COeAMHEHUA. DTH COETUHEHUA «Ma-
CKMPYIOT» UICTHHHYHK CYIIIHOCTh 3/IEMEHTOB, JaXKe CaMbIe YMCTBIE U3
KOTOPbIX, Hanpumep MonexynapHbiit kucnopon (O,), copepxanmii-
cA B BO3[yXe, B IPUPOJE Yallle BCETO BCTPEYAITCA B COEAMHEHMAX.
Ho yuensie mornu 6ni ropasno pamblie goragatbCi O TOM, YTO XKe
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Yacre I. MonoxeHue: ctonbel 3a ctonbuom, pag 3a pAoom

TaKOE «3MIEMEHT», €CM Obl OOHAPYXUIM TeNui, KOTOPBIH HE BCTY-
MaeT B PEAKIMIO HU C OIHUM [IPYTUM BELIECTBOM M BCEr/ia ABNAETCA
YUCTBIM STIEMEHTOM .

Taxue cpoitcTBa renms Hecnyuaitnel. Bo Bcex atomax cofiepxarcs
OTpMLATENBHO 3apsAKE€HHbIE 4aCTHIIbI, Ha3bIBACMbIC SHEKTPOHaMH,
KOTOPbIE Pacio/OeHbl B PasHBIX «CA0AX», N0-HAYYHOMY Ha3biBa-
eMBbIX 9HepreTHyeckuMu ypoBHamu. IlocnegHme KOHLEHTpHYECKH
BJ/IOKEHbI JAPYT B [pyra. Ha KaxXnom ypoBHe /1A 3al0/HEeHUA U [10-
CTIDKEHMA paBHOBeCHS TpebyeTca onpejieleHHOe KONMYeCTBO 37eK-
TpoHoB. Ha camom rny6okoM ypoBHe MOXKeT ObITh MakCMMyM [jBa
anexTpoHa. Ha 6onpuMucTBe Ipyrux — g0 BocbMu. B arome anemeH-
Ta COIEPXKUTCA PaBHOE KOMMYECTBO OTPHUIATENBHO 3apsXKEHHBIX
SMEKTPOHOB (Ha SHEPreTHHeCKUX YPOBHAX) M MOMOXMUTENBHO 3apA-
JKEHHBIX MPOTOHOB (B Axpe). Takum obpasom, aToOM aNEKTPUUECKH
HeUTpaneH. ATOMBI MOTYT cBOOOIHO OOMEHMBATHCA INMEKTPOHAMM.
Ecnu atom HPHOGPETaET JTHUIHME INEKTPOHBI MM MCIBITBIBAET MX
HEXBATKY, OH CTAHOBHTCS MOHOM.

BayxHo MOHMMATB, YTO BCe aTOMBI BCerjia — HacKONbKO 3TO BO3-
MOXHO — 3aNlONHAIT camble INyOOKHe IHEpPreTMYecKue ypoBHM
COOCTBEHHBIMM 3/IEKTPOHAMM, YACTHYHO «Oro/AfA» M3-3a 3ITOTO
BHEUIHUA YPOBeHb. 3aTeM OHM OTAAKT CBOM BHELIHUE 3EKTPO-
HBI, IEATCA MMM WIM «KPaAyT» HefocTawlue, YyToOBl 3amon-
HUTb BHEUIHUI SHepreTudeckuit yposeHb. HexoTopsie snemMeHThI
06MEHMBAIOTCA 3MEKTPOHAMM OUEHb «[AMIINOMaTUYHO», TOTJA KaK
ApYTHe MIPOABNAIOT B 3TOM KPalHIO HeC/lepXKaHHOCTh. [TonoBuHa
XMMMYECKOM HAYKM 3aK/1i0MeHa B cieyioleit ppase: aToMbl, ¥ KO-
TOPBIX eCTb Mpobe/ibl BO BHElIHEM JHEPreTUYECKOM YpoBHe, 6y-
AYT Aparbcs, 0OMEHMBATLCH, KAAHYMTD, 3AK/I0Y9aTh COIO3bI M pas-
PBIBaTh MX pajgy OJHOM Lenu — coOpaTh TaM NO/NIHbIA KOMIUVIEKT
9NIEKTPOHOB.

Ienuit — snemenT Ne 2, ¥ Hero ecTh [iBa 3/IEKTPOHA, MMEHHO
CTONBKO TpeOyeTcs eMy jiA 3alONHEHUA CBOErO €JUHCTBEHHOrO
3HepreTHyeckoro yposHs. braroapa Takoit «3akpbiToi» KoHbury-
panuu renuil ABNAETCA TMOPA3UTENBHO HE3aBUCHMBIM 3IEMEHTOM.
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EMy He nmpMXoAMTCA B3aMMOJIENCTBOBATb C APYTMMM aTOMaMu, Je-
JIMThCA 3MEKTPOHAMM WM BOPOBAaTh MX, OH BCeraa Lenblit. MoxHO
CKa3aTh, YTO remit rapMoOHNYeH caMm no cebe. bonee Toro, nopo6-
HaA KoHpurypaunua HabmogaeTca Bo BceM 18-M cronbue mop renu-
€M — Y ra30B HEOHa, aproHa, KpMITOHA, KCEHOHA M pafjoHa. Y Bcex
3THX MEMEHTOB BHelIHMe 000NM0YKM «3aKPbIThI», HA HUX KpacyeTca
MONHBIA KOMIUIEKT 371eKTpoHoB. [Toatomy Hu ofun GmaropopHbii
ra3 HE BCTYIIAET B pEAKLIMIO C IPYTUMMHM IEMEHTAMM IIPH HOPMaJlb-
HBIX ycnoBusax. Bor noyemy, HecMOTPA Ha UCK/TIOYMTEIBHO YIIOPHbIE
noneiTKK Ha nporskernn seero XIX Bexa 0OHapy#uTh M HasBaTb
9TK 3neMeHThl, 18-i1 cTonbey mycrosan smaoTe go 1895 ropa. Ta-
Kasd OTPEIIEHHOCTb OT MMPCKOH CYeTbl, POfHALLaa GnaropopnHble
rasel ¢ MJAEANbHBIMM OKPY)KHOCTAMM M TPEyTONbHWUKaMM, Heco-
MHEHHO, o4apoBana 6bl [InaroHa. IMEHHO ¢ 0MapOBaHHEM MOXHO
CPaBHUTb YYBCTBA YY€HBIX, 0OHAPYXMBIIMX Te/IMii M eFO COOpaTheB
Ha 3eM/le, — HeyIMBHUTEBHO, YTO 3TH rasbl ObITM Ha3BaHbI «61aro-
pomHbIMM». MOXXHO BBIPa3uTh 3Ty MAel0 U Ha A3bike [Tnarona: «OH,
o60KaoLIKIf BCe COBEpILIeHHOE i BeYHOE M Mpe3upaloliuii TIeHHOoe
M MMPCKOE, HeCOMHEHHO, npepnoyen 6bi GnaropojiHbie ra3sl BceM
npyrum snemenTam. Benp 6maropontbie rasbl HUKOTZA He M3MEHAIOT
cebe, He KOneO/MIOTCA, He TTOTAKAIOT APYTHM 3/IEMEHTaM — He TO Y4TO
nneGen, TOPryloLMe BCAKOM BCAYMHOM HA PbIHKE. STH rassl HENo-
rPeLIMMBI M UI€ANbHbI».

Ho uHepTHOCTB, CBOMCTBeHHas OnaropofiHbiM rasaM, B MHUpe
37IeMEHTOB BcTpevaeTca peaxo. Ha ogun cronben BneBo ot 6naro-
POMHBIX Ta30B HAXOAATCA CaMble peaKTUBHbIE ¥ SHEPTHYHBIE Bellle-
CTBA NEPUOAMYECKON TABNMIIbI — rajoreHbl. A eC/Ii Mbl TIPEJICTaBUM
MePUOMYECcKyio CUCTEMY B Bujie rmobyca (Takyio KapTy HasbIBalOT
HPOEK]J,I-‘EEﬁ Meplca'ropa], TO 3aMaj M BOCTOK COMKHYTCA M pALOM
C MHEPTHBIMM I'a3aMM OKaKYTCH CaMBbIC aKTUBHbBIE METAJIIEL C Kpaii-
HEro 3amaja, u3 nepporo cton6ua Tadanubl. OHM HA3bLIBAIOTCA «ILje-
NOYHbIMM». YpaBHOBeLIeHHbIe bnaropojble rasbi 06pasyoT cBoe-
00pasHyI 0 «1eMUIMTAPU30BAHHYIO 30HY», @ 110 06€ CTOPOHDI OT HUX
THE3[IATCA HeCTabu/IbHbIE COCEN.
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B HeKOTOpBIX OTHOIIEHMAX IIENIOYHBbIE METaj/Tbl HallOMUHAIOT
o6bIyHbIE, HO, B OT/IMYME OT OONBIIMHCTBA METAJUIOB, OHU HE pPiKa-
BEIOT M He KOPPOMPYIOT, & CIIOHTAHHO B3PbIBAIOTCA B BO3JYXe MM
Boje. lllenoynsle MeTa/UIBL O4EHB IETKO 00Pa3yIoT COeJMHeHUA C Ta-
noreHamu. Ha BHellIHeM SHepreTMYeCKOM YPOBHE B aTOMax Bcex ra-
NIOTE€HOB COMIEPXKUTCA MO CeMb 3NMEKTPOHOB, TO ECTh HENOCTAET BCe-
ro OJJHOTO 3MeKTPOHa [0 MOMHOTO OKTETa. Y ILIENTOYHBIX META/IOB
Ha BHEIIHEM 3HePreTHYeCKOM YPOBHE BCEro OJIMH 37IEKTPOH, a 1Of
HUM — MOMHBIA OKTeT*. [I03TOMY COBEpIIeHHO €CTECTBEHHO, YTO
IETOYHBIE METANMMABI IETKO OTHAKT CBOM eUMHCTBEHHBINM BHEIIHUA
9/IeKTPOH rajioreHaM, a Mexy o6pasyomuMuca B peayibTaTe HOHa-

MM — HO/IOKMTEIbHBIM M OTPHIIATENbHBIM
XMMHYECKas CBA3D.

INogo6Hble cBA3M 00pa3ylOTCsA BCe BPEMA, 4 IEKTPOHBI AB/A-
IOTCA BOKHENUIMMHU KOMIOHEeHTaMy atoma. OHYM 3aHMMAIOT MOYTH
BCE €TO MPOCTPAHCTBO, BPAlaACh, NOAOOHO 06/1aKaM, BOKPYT KOM-
TMaKTHOTO L{eHTpa aToMa — Afipa. Takoe HepaBHOMEPHOE pacmpere-
NleHMe 3MeMEeHTAapHbIX YACTHI] COXPaHAETCA laKe HECMOTPA Ha TO,

BO3HHMKAET CHM/IBHAA

YTO YaCTULbI Afipa — MPOTOHE! ¥ HEUTPOHBI — rOPasfio MacCUBHee
anekTpoHoB. Eciu yBenuunTh aToM 10 pasMepoB CTaMOHA, TO €70
AAPO MOXHO OyieT CpaBHUTDL C TEHHMCHBIM MA4OM Ha 50-apoBoit
ormeTke**. 3ekTpoHbl cTanu Obl MOX0XKM Ha OynaBOYHbIE TONOB-
KM, MO/IHMEHOCHO NPOHOCsyecs BOKPYT aapa. Ho onu netanm 6ur
TaK ObICTPO M Bpesa/Mch B Bac HACTONBKO YacTo, YTO Bbl TIPOCTO
He cMorny Obl IONACTh Ha CTAAMOH: 06/IaKa 9NEKTPOHOB Iperpaam-
nu GBI BaM IyTb, KaK HelNpoHKLaeMas creHa. Takum obpasom, npu
CTONKHOBEHUM [BYX aTOMOB MX Sfipa HE COIPMKACANTCH; IPOKC-
XOMUT UL 06MeH SJIEKTPDHaMﬂz.

MarneHbKas OroBOpka: He CTOMT OYKBaJTbHO TOHMMATb MO-
Jienb, B KOTOPOIt ManeHbKME 3MEKTPOHBLI HA OTPOMHOM CKOPOCTH

* 3a MCKIIOMEHHEM ATOMa MMTHA, B KOTOPOM TPM 3MCKTPOHA, TO eCTh B ero ciyyae
pedb uaeT He o6 oKTeTe, a 0 mape. — [Ipum. nep.
** VmeeTca B BMAY PasMeTKa HA Mo/le A1A aMepuKaHckoro dythona. — IMpum. nep.
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IPOHOCATCA BOKPYT IIZIOTHOTO Afpa. TouHee, 9/IeKTPOHDI He IOXOXH
Ha MajleHbKMe [UIAaHeTHl, BPAlAKoLMecs BOKPYT OTPOMHOr0O Afpa
(Conuuja). AHanorMa ¢ TMNAHETapHOIl CUCTEMON XOpolla, HO, Kak
u moboit aHanorueit, He yBnexaiitech €. MHOTMe U3BECTHBIE y4e-
Hble yOeIMIuCch B ee HeBepPHOCTH Ha COOCTBEHHOM FOPbKOM OTIBITE.

VonHbIe cBA3K OOBACHAIOT, MOYEMY MEX/Y rajoreHaMu u Ie-
NIOYHBIMM META/I/IaMM 7erko 06pa3yloTca XMMMWYECKHe coefuHe-
HMs — HAalpuMep, XI0opuj Harpus (nosapeHHas conb). He menee
AKTMBHO CBA3BIBAIOTCA M aTOMbI 3/1EMEHTOB, ¥ KOTOPHIX €CTh [Ba
NMLIHMX 3MEKTPOHA (HampuMep, Ka/lbLuit) ¥ KOTOPBIM HENOCTaeT
ABYX aneKTpoHoB (kucnopop). [is HMX 3TO mpoCTelwmit cnocob
«yAOBNETBOPUTL B3auMMHbIe HYXK/bl». CoelMHEHNA MEXNY TeMeH-
TaMM, He OTHOCAIMMMCA K «B3aMMHO NPOTHBOIIONOKHBIM» CTONO-
11am, 06pasyioTca Mo CXOXUM NpUHLMNAM. [IBa MOHA HaTpus (Na")
COEUHAIOTCA C OTHUM MoHOM Kucnopopa (O,), obpasys okcup Ha-
tpus (Na,0). B cooTseTcTBMM C STHMM Xe 3akoHamMu obpasyercs
xnopup kanbiusa (CaCl)). MoxHO 10BOTBHO TOYHO YTa[iaTh, KAKYH0
dopmyny byner uMeTh COeMHEHME [IBYX 3/IEMEHTOB, eCTM TIpOBe-
PMTb HOMepa CTONOL0B, U3 KOTOPbIX OHM B3ATHI, M Y3HATh UX 3aps-
Abl. OTH NPUHIKMIIBI OTIMYHO COYETAIOTCA C JIBYCTOPOHHEH CHMMe-
Tpueit TabnuubL.

K coxanenmio, He Bce B NePHOANYECKO CMCTEME TaK IIPOCTO
1 r1aaxo. [/ia HeKOTOPbIX 3/IEMEHTOB XapaKTePeH TaKOH HOHKOH-
¢dhopMM3M, 4TO O HUX CTOMT NOTOBOPUTH OT/E/NbHO.

o

EcTb ofiuH cTapeiit aHeKAOT O nabopaHTe, KOTOPbI HU CBET HU
3apa BpbiBaeTcA B KaOuHeT K mpodeccopy, CTPalIHO BOOAYIlUEB-
NEeHHBbIN, HECMOTPA Ha TO YTO L{ENYI0 HOYb TIpoBen 3a paboToit. O
[EPXKUT B pyKe 3aKYMOPeHHYI0 Konby ¢ my3bIpALIenca seneHom xXmup-
KOCTBIO M BOCK/TMIAeT: «51 OTKPBI/I YHMBEPCATBHBIN PacCTBOPHTENb!»
[Tpodeccop MHOrO3HAYMTENIBHO CMOTPUT Ha CKJIAHKY M CIIpalnBa-
eT: «A 4T0 9T0 32 yHMBepCa/abHBIi pacTBopuTens?» JTabopaHT ¢ xa-
POM NPOM3HOCKHT: «3TO KMC/IOTA, Pasfaraiomas nobsbie Bemecrsal»

25



Yacte |. Nonoxenwe: crtonbeu 3a ctonbuom, pag 3a pagom

Ilpodeccop eme MrHoBeHme OCMBICTMBAeT 3TY MOPA3UTENBHYIO
HOBOCTb — B€J[b YHMBEPCA/IbHbIA PAaCTBOPUTE/Nb HE TONBLKO CTAHET
HAy4YHBIM YYIOM, OH €llle M 030/I0TUT 0OOMX XMMMKOB, — @ IIOTOM
CrpaliMBaeT: «A Kak BaM YAaJoCh NPHHECTH €ro B CTEeKIAHHOM
cocyne?»

3ameuaTenbHas KOHIOBKa: TaK M npesictasnAn cebe exuaHO
yxmplaatomerocs [unbepra JIvionca*. IneKTpOHB — 3TO ABMXKYILASA
CHJIa IEPMOIMYECKON CUCTEMBI, M MMeHHO JIBIOMC TTpoJienan orpoM-
Hy10 paboTy, IpONUBLIYIO CBET HA TO, KAK OHM B3aUMOMENCTBYIOT
¥ 06pasyioT MexxaToMHbIe CBsi3u. PaboThl JIbioKca, CBA3aHHBIE C ITPH -
POt 3NEKTPOHOB, 0COOEHHO MHOTO 3HAYMITH JI/IA M3YHEHMs KMCIIOT
W OCHOBaHMiA, II03TOMY OH 10 AOCTOMHCTBY oLeHuI Ob1 abcypaHoe
sanpnienne nabopanra. BosmoxHo, comb 3TOr0 aHeKi0Ta HallOMHMK-
na 61 eMy, KaK HE[O/ITOBEYHA MOKET ObITh HAYYHAs C/1aBa.

JIbiouc uipoc B HeGpacke, B apenocTi emMy 0Be0Ch HEMAJIO TI0-
nyTewecTBoBarb. OH y4M/ICA B KOLJIE[)KE M YHUBEpcuTeTE B Macca-
qyceTce, IOTOM Npofo/kui obpasoBanue B [epManmn — noj pyko-
BoicTBoM Banbrepa HepHcra.
O6yuenne y Hepucra okasa-

NOCh TAKMM THXKMM — Kak IO

0nuH M3 Cambix 3aMedaTenbHbix
dakroB u3 Ku3nm nbepra Nblowca
33KNI0YAETCA B TOM, YTO OH, BEPOATHO,
Bbin BENHYARLLMM U3 YUeHbIX, TaK U He CKTUBHHIM NpWIHHAM, — 4TO

nonyunsiuux Hobenesckyw npemuio. Nbrouc soipepixan B lepmanmn
BCETO HECKONbKO MeECALEB,

06BEKTUBHBIM, TAK M MO cyon-

a norom BepHY/IcA B Maccauy-
CeTC M MOCTYIM/I Ha aKaleMUYecKylo paboTy. 3Ta AeATeIbHOCTD eMy
TAKKe He MPHIUACD 10 [ylle, [03TOMY BCKOPe OH OTIIPAaBMIICA Ha
QUIMIINMHDL, HE33J0/T0 [0 TOTO Nepenienime noj koutpons CILIA,
u cTan paboTarb Ha aMepUKaHCKOe mpaBuTenbcTBo. C coboit oH 3a-
XBaTW/I BCETO OfHY KHUTY — « TeopeTnyeckyio xumuio» Heprera. Ha
Oununnmeax JIsouc rojaMu BEIMCKMBAN ¥ HCPHCTa CAMBIE MENMKHE

* Amepurxanckmit manyeckKuit XMMUK, OCHOBONONOXHUK COBPEMEHHOM TEOPHM KHC-
notT U ocHosannit. — Ipum. nayy, ped.
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oIMOKKM M C HACTOALIEH OJEPKUMOCTBIO IYO/MMKOBAN CTATBH € MX
ONPOBEPXEHUAMHK -

Yepes kakoe-To BpemMsa JIbIOMC MCTOCKOBANCA TIO IOMY M Tiepe-
6panca B Kanudopuuitckuit yuuepcuter B roposie bepkmu. Tam
oH 40 ner mpopaboTan Ha XMMUYECKOM (aKynbTeTe, MPeBpaTHB
ero B ny4uuii B mupe. [logobuan dpasza HaroMuHAET CYACTIMBBINA
KOHEIl MCTOPUM, HO JIO 3TOTO el fanexo. OfMH 13 CaMBIX 3aMeda-
TenbHBIX GaKTOB M3 ku3Hu JIbloMca 3aK/IIOMAETCA B TOM, 4YTO OH,
BEpOATHO, OBl BEMMYANIIMM M3 YYEHBIX, TAK M HE MOJYYMBLINX
Hobenesckyio npemuio. HukTo He HOMMHMPOBa/CA Ha Hee Yalle,
HO HENpPHUKPbIThie aMbuumMyu M GecKoHeYHble QUCKYCCHM, KOTOpbIe
Jlpiouc Ben 10 BCEMY MMPY, TMLIM/IN €ro IAHCOB Ha JOCTATOYHOE
KO/IM4eCTBO rojocoB. Bckope OH Havya/n OTKa3blBaTbCA OT Mpe-
CTMKHBIX JO/KHOCTEH, BRIpaXKas TaK CBOM IpoTecT (a BO3MOX-
HO — M 10 NPMHYXIEHUIO) M TIPEBPATU/ICA B ITyOOKOTO HAyYHOTO
OTIIENbHMKA.

Hobenenckas npeMusa He focranach JIbIOMCY He TONBKO M3-3a
MEXTUYHOCTHBIX KOHQIUKTOB, HO U NMOTOMY, YTO €ro UCCTefRoBa-
HUA 6bUIM OOMIMPHBIMM, HO He cnMIIKOM riay6okumu. OH He OT-
KPBLT HY OHOM YAMBUTENBHON BElM, TAKOI, y3HaB O KOTOPOH Bbl
ckaxere: «YX Toi!» HeT, oH nposen BCIo AM3HDb 32 yTOYHEHHEM TOTO,
KaK 3/IEKTPOHbI 13 aTOMOB B3aMMO/IefICTBYIOT B Pa3/IMYHEIX CPefiax.
Ocobenno unrtepecosanu /Ibronca gsa TMIA MOJIEKY/I — KMC/IOTHI
1 ocHoBaHud. /lio0ble B3aMMOJIEACTBHA ATOMOB, IPH KOTOPBIX OHK
OOMEHMBAIOTCA IE€KTPOHAMM, HA3LIBAKOTCA XMMMYECKUMM peak-
uMAMK. B pesynbTate MOTyT 00pasoBHIBaTBCA MM PacmafiaThCs
coeauHeHuA. KMCMOTHO-OCHOBHBIE peakIuy NpencTaBnsaoT coboi
ApPKMe M 3a4acTyio OypHble NMpUMephl TAKOTO MeXaTOMHOro 06-
meHa. Pabora JIblouca ¢ KMCNOTaM¥ M OCHOBAHMAMM 3HAYMIA IS
Hayku He Gonbine, yeM miobbie Ipyrue UCCIeOBAHMS, CBA3AHHBIE
C M3y4YeHMEM 3IeKTPOHHOro oOMeHa Ha CyOMMKPOCKONMYECKOM

ypoBHe.
ITpumepro no 1890 ropa yueHsle npo6OBaNM KMCIOTH M OCHO-
BaHMA Ha BKYC — A3bIKOM MM OKYHYB B JKMAKOCTH Ianerl.
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PasymeeTcs, 3T0 He caMbiif Ge3onacHblii METOM, KOTOPBHIi, K TOMY
e, He 0COOEHHO TOYeH. 3a HECKOMBKO ECATUIETHH YIaNoCh yCTa-
HOBHTD, HTO KMC/NOTHBI, B CYIITHOCTH, ABMA W0TCA JIOHOP&MH HPDTO‘H OB.
MHorue KMCIOTH CONEPKAT BOOPOA. ITO MPOCTEHIINIT 3NIEMEHT,
B AJIpe KOTOPOTO NPUCYTCTBYET BCEro OMH MPOTOH, 2 BOKPYT HEro
BpalaeTca eIMHCTBEHHBIH
aneKTpoH (BOT TaKoe MajeHb-

CywectsyeT Bepcus, 4to Mouapr
Koe Afpo y Bopopopa). Ilpu

YMED OT NEPEA03UPOBKM CYPbMBbl,
mmp?n anHHMaJI KaK ne“apm | CMEIIMBAaHMH C BUJIO;[ KHCnoTa
OT CUbHOIO Xapa®. (Bo3pMeM, K IpUMEpY, COnA-

Hyw — HCI) pacuwennsercs na

nonsl H' u Cl'. Korpa Bonopon
TepAeT eAMHCTBEHHBIN MEKTPOH, €ro AAPO MPEBPALIAETCA B «I0-
neii» npotor H'. Cnabble KMCIOTDI, HaMpUMeEP YKCYCHas, OTAAKT
B PacTBOP Ma/oe KOMMYECTBO NPOoTOHOB. CUbHBIE Xe, B YaCTHO-
CTH CepHas, BHICBOGOKIAI0T MHOXECTBO NPOTOHOB.

JIbIOMC CYMTa, YTO TaKOe MOHMMaHWe KMCIOThI ABAAETCA CIMILI-
KOM OrPaHH'-IE'HHblM. ﬂeﬁCTBHTEJIhH01 MHOTHE BelllecTBa I'IPOHB‘
NAKT KMCJIOTHLIE CBOf‘!CTBa, HO He CO}IEP}KHT IIPH 3TOM BOHDPO}I&.
[NoaToMy yueHblit B3rIAHYN Ha npobemMy NOJ MHBIM PaKypcoM: OH
obpaTui BHMMaHMe He Ha BOLOPO, OTAAIOLIMIA 3/IEKTPOH, @ Ha XJIOp,
saxsaTbiBawoimit 3Ty yactuiy. CoorBeTcTBeHHO, /Ibionc npeacra-
BWJI KHCTIOTY He KaK [JOHOpa MPOTOHOB, a KaK aKLeNTopa 3/1eKTpo-
HOB. Hanpotus, ocHOBaHMA (K HIM OTHOCATCA TaKue BElecTBa, KaK
M3BECTb MM LIENOK) N0 CBOMM CBOMCTBAM IPOTHBONONOXKHBI KHC-
TI0TaM, M MX MOXXHO CYMTATh JOHOPaMM 3NIEKTPOHOB. JTH onpexnene-
HUA He TONBKO 6o/ee yHMBEPCaNbHBIL, HO M OCHOBaHbI Ha CBOMCTBAX
anexTpoHoB. Takasd mapajurma ny4llle COYETAeTCA ¢ KOHIemi{mei
NepuoAMYecKoN TabMMIBI, CTPYKTYpPa KOTOPOW B 3HAYMTENTbHOM
CTeneHu OCHOBaHa Ha 3NIeKTPOHHBIX 000/I0YKaX 3/1eMeHTOB.

* DTo MMUIL OfHA M He CaMaA COCTOATE/LHAA BEPCHA NPHUKH CMEPTH KOMIOSHTOPA.
CPEJIH NpOMHX: 6plOl.'|'.lH0ﬁ T3'|'¢. PEBMATHYECKH BOCTIANTHMTENIBHAA THXOPANKa H OTEK
moara. — IMpum. Hayu. peo.
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Jlptouc copmymuposan aty Teopuio eme B 1920-1930-x ro-
flax, HO COBpeMeHHbIe y4eHble MMPOJO/DKAIT PasBUBAaTh €ro MJeH,
CO3aBad BCeE Oornee cMIbHBIE KMCOTHI. Cuma KMCIOTHI onpenens-
ercs no pH-mkane. Yem menbie yncno pH, Tem cunbHee KUCIOTA.
B 2005 rogy xumuk pogom 13 Hosoit 3enanpnu (Ha camom gese rpym-
na XMMMKOB M3 yHuBepcuTeTa Kanndopuun, cpeu KOTOpBIX ObIIH
u corpyaanku MucTtuTyTa karaamsa CO PAH u3s Hosocubupcka. —
IIpum. ped.) cMHTE3NPOBA/ KAPOOPAHOBYIO KMCIOTY, OCHOBHBIM 371€-
MEHTOM KOTOpOi#t ABinsAeTcs 60p. Ita Kucnora umeer 3Havyenme pH,
paBHoe —18. [Ina cpaBHeHus: Bofa umeeT pH = 7, a conAHan Kuc-
nota B Hamux xenynkax — 1. Ho, B cooTBeTcTBMM ¢ HEOOBIYHBIMY
NpaBUNaMyM PacyeToB, NEACTBYIOIMMH Ha mKane pH, camxenne pH
Ha OfHY eAuHMILY (Hanpumep, ¢ 4 10 3) COOTBETCTBYET YBENHHUEHHIO
cunel kucnotsl B 10 pas. Takum o6pazoM, ecri CpaBHUTD JKENYA0Y-
Hblii cok ¢ pH = 1 u kap6opanosyio kucnory ¢ pH = -18, oka3siBa-
eTCA, YTO MOoChefgHAA CUJTIbHEE B 10 MWINIHApAOB MHU/IMAPIOB paa.
[IpumepHO Takoe KOMM4ECTBO aTOMOB NoTpebyeTcs, 4To6bI ChenaTh
13 HUX HUTh OoT 3emau J10 JIyHBIL.

Cywectsyior eue 6onee cuIbHble KHUCIOTbI, OCHOBHBIM 37ie-
MEHTOM KOTOPBIX AB/IAETCH CypbMa, — OHAa MOXeT MOXBACTaThCH,
MOXKAMIYH, CaMOil KpacOYHON MCTOpMEN Cpefy BCexX 3/IEMEHTOB Ile-
PHMOLMYECKOH CHCTeMBI . HaByxofjoHOCOp, BAaBUNIOHCKMIL LIaph, MPH
KotopoMm B VI Beke [0 H. 3. OBIMM BRIpalLieHEl 3HaMEHUThIE BUCAYME
cafibl, IPMKa3a7 BBIKPACUTh CTEHBI CBOETO JBOPLIA B JKENTHINA 1[BET,
¥ JUIA 3TOTO UCTIONB30BANACE BPeIHasA CYPbMAHO-CBUHIIOBAS CMECH,
Boamox#HO, HeCTy4aifHO ero ChIH COLUEN € yMa, CTaJl CNaTh Ha yauLe
M eCTh TpaBy, kKaK Obik. IIpuMepHO B Ty JKe 310Xy erMITAHKM IPH-
MeHANM ApYyryio GopMy CypbMbl B Ka4eCTBE KOCMETHKM — 4TOGHI
NIONBOIMTD I71a32 U OfHOBPEMEHHO NPHOOPETATh KOIIOBCKYIO CHATY,
NO3BO/IABIIYIO HAaBOAMTEL CI7a3 Ha Bparos. CpeHeBeKOBbIe MOHa-
X1 — He roBop# YK 06 Mcaake HpioToHe — KpaiiHe MHTEPECOBaNUCh
«CeKCyalbHBIMU» CBOMCTBAMM CypbMbl. OHM CYMTANHM, YTO STOT NO-
AyMeTann OBYMUK M HanoMuHaeT repMadponuta. CypbMsaHbIe MH-
JIFONM TaKKe OBINY M3BECTHBI B KadecTBe cnabutensHoro. B otmuane
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OT COBPEMEHHBIX JIEKApCTB, 3TH XeCTKMe TabNeTKu He pacTBOpA-
MMCh B KumieuyHuke, [TMAONM CUMTANMCH TAKMMU JIparoleHHBIMH,
YTO MIONM laKe PBUIMCh B CBOMX 3KCKPEMEHTaX, U3BMeKaTH U3 HUX
TabNeTKH M MCNIONB30BAJM MX MIOBTOPHO. B HEKOTOPBIX KpenmKux ce-
MbJX TaKoe cnabnTebHOE TiepejaBanock OT 0TIA K ChiHY. BeposaTHo,
MMEHHO [03ITOMY CYPbMOIi, HECMOTPs! Ha @€ TOKCUYHOCTh, TAK MHTE-
pecoBanuch Menukn. Boamoxcno, Mouapt yMep MMEHHO OT Mepefio-
3MPOBKM CYPbMBI, KOTOPYIO IPMHMMAJI KaK JIEKAPCTBO OT CHM/ILHOTO
XKapa.

[NocTeneHHO XMMMKH HALLIN e Ty4inee npumeHenue. K 1970-mro-
[aM YAA/IOCh BBIACHUTD, YTO CIOCOOHOCTD CYPbMbl COOMPATh BOKPYT
cebA 3MeMeHThI, AKTUBHO 3aXBaTHIBAIOIINE SNEKTPOHDI, [IENAcT ee Be-
JTMKOTEITHBIM CHIPbEM JUIA CHHTE3a CTIeIMaTbHbIX KHCTTOT. Pesymbrars
MONYYMIMCH He MeHee OLIeTOM/IAIOIIMMH, YeM CBEPXTEKYUECTh FeuA.
[pu peakumy meHTadTopUIa CypbMb SbFS C TTaBUKOBOW KMUCMOTOMN
HF nomyuaerca Bemectpo, uMeroiiee pH = -31. 3ta cynepkucnora
B 100 ThICAY MMJUTMAPHOB MUITMAPAOB Pas arpecCUBHEe HKemy0uHO-
I'0 COKa M IPOXKUTAEeT CTEK/IO0, IPOHMKAs Yepe3 Hero Tak #<e JIerko, Kak
Bola 4Yepes bymary. 3Ty KMCIOTY Helb3a cobparb B konby, TaK Kak
OHa ee cpasy IpOecT, a TIOTOM COXOKeT BaM pyky. Cpasy oTseyy Ha
Bonpoc npodeccopa: 3Ty KUCIOTY MOXHO IMEPEHOCUTD B CHIELMA/Tb-
HBIX eMKOCTAX ¢ Te(/IOHOBBIM
MOKPbITHEM.

B roabi BowHBI /IblONC He 3aHUMANCA
Ho Bce-Taku 310 cCOoemu-

HWYEM BaXHBIM W YMED B OAWHOYECTBE

% HeHU bMBI HE HBIAECTCA
B coeil naboparopuu B 1946 rogy. ¢ P

CUIBHERIIEH KMCMOTOMH B MUPE.

Camu no cebe dpropua cypbme
SbF, (akuenTop anexrponos) u mnasuxosas HF (monop nporonos)
JOBOJIBHO aKTHUMBHDI. HO HPE)KJIE 4yeM OHM HOPOIIJIT CYHE'PKHCI[OTY,
TpefyeTcs B ONpeeNleHHOM CMBIC/IE «IIEPEMHOMMTBY MX B3aUMO-
pononHAmmMe cuabpl, CamMoM CWMIbHON| «OJMHOYHON» KHCIOTOM
ABNAETCA BCe-Taku KapbopaHoBas KMCIOTa — coefuHeHMe 6opa
(HCB, Cl, ). Ha cerogua oHa ocraerca un Haubonee napajoxcaib-
HOIT: 3TO OJHOBPEMEHHO M CaMmas CH/bHAS, U CAMas HeazPeccusHas
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kucnota B mupe. Urobsi 6110 nonATHee, HAMOMHIO: KMCIOTA pac-
najaceTcda Ha MOMTOMKHUTENBHO M OTPHLIATENBHO 3apAMKEHHbBIE MOHBI,
Kapb6opanosas pacuiennsercs Ha H' 1 c/IoKHYI0 CTPYKTYpY M3 Beex
ocranbHex aromos (CB, Cl ), nanomunanouyo no gopme Kierky.
MMeHHO oTpmiarenbHas 4acTb (OCTaTOK) GONbLIMHCTBA KMCIOT
OKa3blBaeT KOPPOIMPYIOLIMi M KaycTuyecknit adpdekt, B yacTHO-
cti, pasbenaer koxy. Ho ocrarox kapbopaHOBOit KMCIOTbI ABMA-
eTcd OfHON M3 caMbiX CTaGMIbHBIX MOJEKYN, CHMHTE3MPOBAHHBIX
4eNoBEKOM. ATOMBI 60pa JIeNATCA 3/IEKTPOHAMM CTONB LIEAPO, YTO
MoO/IeKyna BefieT ceba mouT Kak remuii ¥ He OTPbIBAeT 3NEKTPOHbI
OT Apyrux atomoB. [loaToMy NpUBHIYHONM KMCIOTHOM arpeccum He
Habmogaercs.

MT&K, LA YE€T0 JKE HyXHa KEPGOPaHOBaH KMCnoTa, eC/IM He OA
pacTBOpEHMSA CTEKIAHHBIX Kkonb u He OJI IIpOYKHUTaHUA HaHKOBCKMX
ceitpon? Bo-mepBbiX, OHA MO3BO/IAET PE3KO MOBBICHTH OKTAHOBOE
yucnmo GeHsuHa, BO-BTOPbIX, yay4luaeT ycBoenue BurammuHos. Ho
ropasfo BaXKHee €e polb B XMMMYECKON «aMopTusaumm». MHorue
XMMHWYECKME PeaKiiH, B KOTOPbIX YYaCTBYIOT MPOTOHLI, MAYT HeObI-
¢Tpo ¥ ¢ norepamMu. OHU NIPOTEKANOT B HECKONBKO 3TAIOB, a IPOTO-
HbI Pa3/IETAOTCA 110 PACTBOPY B HHUTOXHbIE JI0/THU CEKYH/IbI, TAK YTO
3KCMEPUMEHTATOPbl He MOTYT OTCNEINTh, YTO e UMEHHO MPOMC-
xoaut. Ho mockonbKy kapbopaHoBasa KMCI0Ta Tak cTabuibHa U He-
arpeccuBHa, OHa CHayajla HamMmoMHAeT PACTBOP MPOTOHAMM, a MMOTOM
«PUKCHPYET» MONEKY/BI B BAXKHBIX TIPOMEXYTOYHBIX COCTOAHMAX.
Kap6opan ynepsxupaer nmpoMesxKyTouHbie COe[MHEHMS, CIOBHO Ha
MATKOM M HaJIeXKHOM nogyuke. HanpoTus, cypbMAHbIe CYIepKHC-
MIOTBI TAKYI0 aMOPTH3ALMIO IPAKTHYECKH He 00eCcreYnBa0T — OHM
NPOCTO PaspblBalOT HA KYCKM MOJIEKY/Ibl, KOTOPblE MHTEPECYIOT
y4eHbIX. /Iplouc 6b1n1 6B paj] y3HaTh 00 3TOI M IPYTHX NPHKAaJHBIX
3ajja4yax, B OCHOBE KOTOPBIX /I€XKAT €ro MCCIe0BaHUA NEKTPOHOB
M KUCNOT. BosMOXHO, 3T0 cKpacuno 6bl mocneHue MpayHbie TOMBI
ero xusHu. Xora B roas [lepsoit Muposoit BoitHb OH paboTan Ha
MPaBUTENBCTBO, A N0 60 NMeT ycren BHECTH HeMasnblif BKIAJ B XM-
Mu10, Bo Bpemsa Bropoit MupoBoii ero He npuriacuIM y4acTsosaTh
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B MaHX3TTeHCKOM npoekTe*. 3T0 CHM/IbHO €ro yASBHM/IO, TAK KaK MHO-
rMe XMMHKHM, KOTOPBIX OH No3Ban B bepknu, ceirpanu BasKHYIO ponib
B CO3laHMM aTOMHOM GOMOBI M CTa/IM HaLMOHA/TbHBIMM TEPOAMM.
/IbioKc xe B oAbl BOHHBI HE 3aHMMANICH HMYEM BAXKHBIM, KOPOTas
BpeMA 3a BOCIIOMMHAHMAMM M HalMCaHMEM IedanbHoro OynbBap-
HOro poMaHa o cynbbe conpata. OH yMep B ONMHOYECTBE B CBOEH
naboparopum B 1946 ropy.

Ilo obmenpunaTOMy MHeHMIO, JIbloMca MOTYOUIM CUTaphl — OH
BBEIKYPMBa/l X MO Nape IeCATKOB B IeHb B TedeHHe 40 ¢ TMIIHUM neT
M CKOHYA/ICA OT cepAieyHoro npuctyna. Ho B ToT Beuep, Korjia ero He
CTaso, COXKHO 6BINIO He 3aMETUTH CTOABIIMIL B Maboparopuu 3amax
meKOI'O MHMHAIA — NpPH3HaK uHHHHCTbI‘O BOAOpoOnAa. B Xone cBOuX
uccnenopanui JIbiouc paboTan c uMaHHUIAMM, BO3SMOXKHO, OH TIPHHSA
Al IPEAYYBCTBYA OCTAHOBKY cepaua. OnsaTh e, HeCKONbKMMM Yaca-
MM paHee B CBOM IIOC/IERHMIA eHb JIbIoMC MpUCYTCTBOBa Ha obee —
KyZia o 3TOro MATH OTKa3biBancs — c 6onee MONMOAbIM, XapHu3MaTHd-
HBIM XMMHKOM-COIIEPHMKOM, KOTOPbIN YKke nmony4un HobeneBckyio
npeMHI0 M paboTai KOHCYIbTaHTOM B MaHX3TTeHcKoM npoexTe. He-
KOTOpBIE KOJITIETM TON03PEBA/H, YTO YBEHYaHHBIN MaBpaMM Kojnera
MOT CMNIBHO paccTpouTh JIblouca. Ecin Tak, To XMMHYeCKHe 3HAHUA
MIOCTIEHET0 MOT/IM NevanbHbIM 06pasoM MPMATICH KCTaTH.

KPOME HCKITIOYNUTEIbHO aKTHBHBIX META/I/IOB Ha 3amaj Taﬁﬂlﬂ.lhl
M TraJIOrTeéHOoB M 6namp0nub1x ra3oB Ha ee BOCTOK, Ha BT(}ﬁ XMMHUYE-
CKOJ KapTe ecTb u «Benmkme paBHuHbBI» — cTON61BI € 3-T0 MO 12-41,
B KOTOPBLIX HaXOAATCA MepexofHble MeTa/bl. YecTHO roBops, xu-
MM TePEXOHBIX META/I/IOB YPe3BbIYANHO pasHooOpa3Ha, mo3ToMy
MM CJIOXKHO JaTh KakKyw-n11b6o oburyio xapaktepucTuky. locraroy-
HO CKa3aTb: C HUMM HYXXHO ObITh OCTOPOXKHBIMMU. Bbl yBUANTE, UTO
TADKe/Ible aTOMbI IEPEXONHbIX META/IIOB MMEIOT 6ONbIIIE BOZMOXHO-
CTeli 1A pacnpefeNieHNA CBOMX 3MeKTPoHOB. Kak M y Apyrux ane-
MEHTOB, Y HUX €CTh Pa3Hbie 3/IEKTPOHHBIE YPOBHM (TIepBBIii, BTOPO#,

MEPMKAHCKAA HayvHaA NMporpamma, HallpapMeHHad Ha CO3JaHMEe aTOMHOTO Opy-
T A p Py
#uA. — [Ipum. nep.
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TPEeTUit U T. Ji., CYMTAA OT ALpa), MPHUEM UYE€M Bhlllle YPOBeHb, TEM
Gonblie sHeprum B HeM 3akmiodeHo. VM aTu MeTanmnbl Takke cTpe-
MATCS 3aXBaThIBATh 3/IeKTPOHBI y JPYTMX aTOMOB, YTOOHBI MX Bepx-
HMe YPOBHM COJepXKa/u IOJIHble KOMIUIEKTHl 10 BOCEMb 3NEKTpo-
HoB. Ho y nepexopHbix MeTan/ioB C/I0XHee ONpPeIe/NTh, Kakoil e
YPOBEHD ABNIAETCH BHELIHUM.

Ecnu pBurarbes 1o Tabamue caeBa HalpaBo, TO KONMYECTBO
3MEKTPOHOB Y KaXK/0ro CACAYILLEro 3/1eMEHTa Ha OuH Gonbiue,
4YeM y ero «3anajiHoro» cocefa. Tak, y Harpus, 11-ro sneMeHTa, Kak
IpaBuo, 11 3MeKTPOHOB, Yy MarHua — 12-ro — 12 u Tak ganee. [1o
Mepe YKPYITHEHMA aTOMOB, 3NIEKTPOHBI B HUX PACNpeeNAITCA He
TOMBKO Ha pasNWYHbIX 3/MEKTPOHHLIX YPOBHAX, HO M Ha TaK Ha-
spiBaeMbix 06010uKax (MOAYPOBHAX), MMEIOIIMX PasHOOOpa3HbIe
dopmbl. ATOMBI 10 MPMpPOfEe MPO3anyHbl U npecKkasyemsl. Onu
3aMOMHAIOT ¥ 000/MOYKH, M 3NEKTPOHHbIE YPOBHM B OTHOM M TOM
e IOpAJKe — OH NPOC/IeXHBaeTcA BO BCei Tabnuile. JneMeHTHI,
HAXOHsAIIMeCs Ha IeBOM €e KPalo, pasMelLlaloT NepBhli 31eKTPOH
Ha s-06ono04ke, oHa chepuyeckas. Ira ob6on0YKa MaleHbKasd, Ha
Hell yMeLIalTcA BCEro JBa 3/eKTPOHa — TaK obpasywrcsa asa
CPaBHMTEIbHO BBICOKUX cTonOLa creBa. YIOXKHMB 3TH 3/TEeKTpo-
Hbl, aTOM MILET Oonee BMECTUTENbHOE XpaHMIuile. JIeMEHTHI
B MpaBOi YacTH TabMMibl HAYMHAKT YNAKOBLIBATH 3NMEKTPOHBI
OIMH 32 IPYTUM Ha P-0060MOYKY — 10 popMe OHA HEMHOTO Haro-
MUHaeT YenoBedecKkoe nerkoe”. 3nech ymenaeTca ecTb INeKTpo-
HOB, MO3TOMY B MpPaBoi YacTH Tabnuisl Mbl BUAMM IIECTb Bbl-
cokux cronbuos. O6paTuTe BHUMaHWe: BO BCEX BEPXHMX pALax
ABa 31EKTPOHA $-060M0YKM CYMMMPYIOTCA C IIECTBIO JIEKTPO-
HaMM p-000/I0YKH, BCEro nony4yaercs Bocemb. MMEHHO CTONbKO
9/IEKTPOHOB Ha BEPXHEM ypoBHe TpefyeTcs 60IbUIMHCTBY ATOMOB
[/A MO/IHOTO KOMIIIeKTa. VM, ecu He CYMTAaTh CaMOJOCTATOYHBIX
6naroponHbIX ra3oB, BCe 3/I€MEHTHl NPefOCTABIANT 3/eKTPOHLL

* p-opburans naobpakaerca B BAe 00bEMHOA BOCHMEPKH MK «ranTem». — [Tpum.
Hayy. ped.
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C BHEIITHero ypoBHA Ana obmeHa npu xumuyeckux peakiuax. [To-
BeleHMEe ITUX DIEMEHTOB BIIOJIHE JIOTHYHO: ¢ fobaBeHneM HOBO-
ro 9/eKTPOHa aTOM MOXKET NPefIOKUTh O0JIbllie 3/IeKTPOHOB A
y4acTHA B peakumax.

Tenepr nepexoaum Kk cnoxcHoit yactu. IlepexonHsie MeTannel
3aHMMAIOT C 3-r0 1o 12-j1 cTonbIibl B pAfAaX C 4eTBEPTOro MO Cefb-
Moit. OHN pasmenaiT 3M1eKTPOoHbI Ha d-060/104Kax, Ha KaXKI0# K3
KOTOpbiX ymemaerca no 10 anekTpoHoB. [lo dopme d-opbutanu
Gonblle BCEro HaMOMMHAKT HECYPA3HBIX 3BEpIOIEK, CBEPHYTHIX
W3 BO3JIYIIHBIX IIAPUKOB. Mbl yKe 3HaeM, KaK 3/IeMEHT 3anonHAeT
CBOM 3MIeKTPOHHbIE O00NOYKHM, MOITOMY MOXKEM NPefnoN0KHUTh,
YTO NepexopHble MeTajibl OYAyT BbIKAaAbIBaTbh BCE HONOMHM-
Te/IbHbIE 3MEKTPOHbI ¢ d-000/104M€K HA BHENIHMI JHEPTeTHYECKMIA
YPOBE€Hb M MCNO/Nb30BaTh MX IJIA y4acTusa B peakuunax. Ho ner!
[lepexogHble MeTan/bl 3aM1acal0T CBOY JONOIHUTENbHBIC 3/IEKTPO-
Hbl M NPAYYT UX NOJ APYIMMU SHEPTETUYECKUMM YPOBHAMU. ITO
«pelleHue» HAPYLMTb OOLUEeNPUHATbIE HOPMbI M YNPATAaTh CBOM
d-37eKTPOHBI KaXKeTCA HeKPacHBbHIM M HenorMuHbiM — I[lmato-
HY 3TO He moHpaBunochk 6pl. Ho Tak ycTpoena npupona, HU4ero
C 3TUM He MOoJIeTaelllb.

Bnpouem, kak 6B HM ObIT CNOXKEH 3TOT MPOIECC, ¥ HEro ecTh
cMbicit. B npunumne, ecnu Mel
ABvOKeMca no Tabnuue ropu-

fAnpo paboraet no 3akoHam,
30HTaNbHO, ¢ fobapiaeHmeM

ONUCAHHBIM CAMbIM NaPAAOKCANbHbIM
HOBOI'O BHEKTPOHa K Ka)KHOMY

HobeneBckum naypeatom

NepeXOfHOMY METa/Uly CBOM-
CTBa 3/IEMEHTa [O/KHBI He-
MHOTO MeHATbCA. Ho, mockonb-
Ky 3nexTpoHbl ¢ d-o60n04exk cnpatansl ry6oKo B HeJpax aToma,
KaK B BbIIBMKHBIX AIMKAX C IBOMHBIM JHOM, OHH CTOBHO CKPbITHI

B MCTOpUM — Mapueii lennepr.

noy 6poneit. JIpyrie aToMBbl, MBITAIONMECA PEaTUPOBATh C METaa-
MM, He MOTYT TIONY4MTh JOCTYT K 3THM 37IEKTPOHAM, M MOTy4aeTcA,
YTO MHOTME METAJ/BI B PATTY BHIJIENAIOT ANA XMMHUYECKMX peakI(ui
MPAKTUYECKM OIMHAKOBOE KONMMYECTBO 371eKTpoHoB. [Toatomy onn
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O4YeHb MOX0XKM JPYT Ha ApyTa B XMMMYECKOM OTHoLIeHHU. BoT mo-
Y€MY ¢ Hay4YHOI TOYKM 3PEHMA MHOTME METa/I/IbI BBITTIAZAT U BEAYT
ce6s nouTu oguHakoBo. Bce oHu — cepble U XONOAHbIE, IIOCKOMBKY
MX BHeIIHMe 3NIeKTPOHbI He OCTaBlAIOT UM BhibOpa, a 3aCTABNAIOT
npucnocabnuparbcsa K obcrosrenscrsam. Pasymeercs, yrobni eme
6ornee 3aryTaTh CMTYALMIO, HEKOTOPbIE CKPbIThIE 9/IEKTPOHBI MHOIZIA
BCI/IBIBAIOT HaBEPX M HAYMHAIOT Y4aCTBOBATh B peakuuax*. 3TuM
06bACHAIOTCA HeOONbLIME PASTUYMA MEKTY HEKOTOPBLIMH METaIA-
MH ¥ CJIOXKHOCTD MX XMMWYECKMX peaklni.

InemenTHl ¢ f-000MOYKaMMU TakXke JIOBONBHO GecropANOYHBI
F-o6onouka nossnAeTca B MEPBOM M3 JIBYX PA/IOB METANNOB, pac-
MOMTOXKEHHBIX MOJ] OCHOBHO# YacThi0 TabmM1lbl, — 3TO IPyIMNa NMaH-
TaHOMIOB, TAKXKe MMEHYeMhIX «pPefiKO3eMelbHbIMM INeMeHTaMM».
Ecnu cuutarbh no Homepam ot 57-ro fjo 71-T0, TO BCe TaHTAHOM/BI
cnegoBano 6bl pacronoxuTh B mectoM pafny. Ho ux npusHsaTo BHI-
HOCHTb B OTHENbHbIN HIDKHUI pAj| (ocTaBMB Ha CBOEM MecTe JIMIIb
naHTaHn), 4Tobbl Tabnuua ocraBanach Oonee KOMIIAKTHON M MeHee
rpoMo3aKoi. /laHTaHOM/BI IPAYYT HOBbIE IEKTPOHBI eLe rIyoke,
4YeM IepPeXofHble METAa/Ibl, — 33a4aCTYH Ha /IBAa SHEPTETHHECKMUX
ypoBHa Huke. Takum 06pasom, oHu eije Gonee cxoxu Mexnay co-
60it, HeXe/TH MepeXOfiHbIE METAN/ILI, UX EJ[BA MOXHO OT/IMYHTD IPYT
ot apyra. [IBymkeHne BAONb 3TOro pAja HanmoMuHaet noesaxy us He-
6packu B KOxHyo JIakoTy — BBI Ky/Ia-TO efleTe M JlaXKe He 3aMedae-
Te, 4TO NiepeceKaeTe rPaHMIIbI LITATOB.

B npupojie npakTMYECKH HEBO3MOXHO HaiTH obpasel| 4McTOro
NMAHTAHOM/IA, TIOCKONBKY OHM BCEIZA MepeMmellanbl APYT C GpPYToM.
WMasecten cmyvai, korga oguH xuMMk u3 Hpio-Temnumupa nonsi-
TaJCA BHIAENNTE TYIWIA, 3/ieMeHT Homep 69. OH Havan paGorartb
C OTPOMHBIMM €MKOCTAMM, HANO/THEHHLIMM TY/IMEBOH PYROM. Yde-
HBIH MHOTOKpPaTHO 00pabaTeiBan pyay pasnu4HbIMH XMMMYECKHMM
peareHTaMM M KMIIATHI CMECh, HAa Ka)KJOM 3Tane paboThl OYMLILAA
HeOONbIIOE KOMMYECTBO MeTaN/Ia. PacTBOpeH#e JTMIIOCH TaK JONTO,

* Pevb uaeT 0 Bo30YXACHHOM COCTOAHMM aToMa. — [Tpum. Hayw. ped.
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4TO MOHAYANy yEaBanoch BIMOMHNTh BCETO OfMH-MBA L[IK/Ia OYMCT-
KM B JieHb. Ho OH BBIMONHMA 3TOT TPYAOEMKHIT NPOLecC MATHAANATE
ThICAY Pa3 BPYYHYIO U n06bIT U3 COTEH d}YHTOB PYAbI BCEro HECKO/Ib-
KO YHIMIT ZOCTaTo4HO 4ncroro Mertaina®. Ho gaxe B aTon Tonmke
IPMCYTCTBOBaNM HeOorbllMe NpUMecH APYrMX AaHTaHoupoB. Mx
9/IeKTPOHBI OBIIM CKPBITHL TaK IMyOOKO, 4TO HMKaKHe XMMMYeCcKue
peareHThl He I03BO/IA/IN MX CBA3ATD,

ONeKTPOHHbIE B3aMMOIEHCTBUA — 3TO OCHOBA IEPHOAMYECKOH
cucremsl. Ho, 4To6bl 110-HACTOAIEMY TOHMMATD 3MEMEHThI, HEMb3H
UTHOPMPOBATH TY 4aCTh, KOTOPAA COCTABMAET 10 99% aToMHOIl Mac-
CBI, — A TOBOPIO 0 Afpe. M ecru aneKTpOHBI NOAYMHAKIOTCA 3aKOHAM,
cpopMynMpOBaHHBIM BeTHYANILIMM YUEHBIM, TAK U He TIONYYHBIIMM
Hobenepckoit npemun, To Anpo paboTtaer o 3saKoHaM, ONMCAHHBIM
CaMBIM MapafioKCaIbHBIM HOOeNeBCKNM NaypeaToM B MCTOpUM. ITO
6blIa JKeHIMHa, Yeil NyTh B HayKe CK/IAJIbIBAJICA ellle CI0MKHee, 1eM
y JIbtonca.

Mapwus lennepr poauiace B lepmanun B 1906 ropy. Ee orewn 6bin
npodeccopom B LIECTOM IOKO/IEHNH, TEM He MeHee Mapusi HMKaK
He Mor/a ybeauTb YYeHbIX MYXKeilt, YTO XKeHIIMHA TOXe HMEeET Ipa-
BO IIOCTYIIMTD B acnUpaHTypy. [loaToMy 0Ha y4mnach TO Ha OGHOM
Kypce, TO Ha IpYroM, CIymas JAeKuud Beafie, rae morna. Hakonen
OHa MOMYYM/Ia IOKTOPCKYI0 CTeneHb B [aHHOBEPCKOM YHHUBEPCUTE-
Te, 3ALIMTHB TUCCEPTAL[MIO MEPE/] COBETOM NMPOPECCOPOB, Y KOTO-
PHIX HUKOIZIa He yuumack. Heyqusutensno, uro Ges ceased u pe-
KOMEHIallMii ee ¥ mocie 3samuTel He 6pann Ha paboTy HM B OiMH
yHMBepcuTeT. [enmepT cMorna monacTb B HayKy IMIIE OKOMbHBIM
IIyTeM, 3apYYMBUIMCh IIOMOIbIO CBOEro Myxa, [xoseda Maitepa.
Tor 6bi1 amepukaHCKMM TPOdECcCOPOM XMUMMM, MPUIIALIEHHBIM
B [epmannio. Bmecte ¢ HuM Mapus B 1930 rogy yexana B Bantumop
1 nop, Hosoit damunueit fennepr-Maitep crana BCloay caegosarh
3a My>xeM — Ha paboty 1 Ha KoHdepeHLMN. K coxaieHno, B rofsl

* BpuTaHCKMe Mephl Beca; QiyHT paBeH npummepho 453 1, yHuma — 28,34 r —
ITpum. nep.
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Bennkon genpeccin Maiiep HeckonbKo pa3 okassiBancsa 6e3 pabo-
Thl, cembsi Gbina BhIHYXieHa nepebparsca B Hpio-Mopk, a satem
B Yukaro.

B GonblIMHCTBE YHUBEPCUTETOB CHUCXOUTENBHO OTHOCH/IMCDH
K npuBbiuke lenmepr-Maiep npucyTcTBoBaTh Ha yyeHbiX cobpa-
HuAX M Gecenosarb 0 Hayke. Kro-To fa)<e CHM3OLIeN IO TOrO, 4TO
npeioKua ei pabory, npasja, Heoriadnsaemylo. Tembl ais Hee
noa6Mpanuch THUIMYHO «KEHCKMe» — HalpuMep, MCCIeNOBaHHue
npupoasl 1Beta. [locne okoHyaHua Benukoit Aenpeccuu cOTHM y4e-
HBIX cobpanuch noj arufoit MaHX3TTEHCKOTro NPoeKTa — BO3MOX-
HO, CaMOTO BMEYAT/NAIOIEr0 MEPONPUATHA MO OOMEHY HayYHBIMM
HJieIMM B UCTOPMM YenloBeyecTna. [ennmepr-Maiiep Taxke nonmyumuna
NpUITIAIIEHHE K YYACTHIO, HO Ha mepudepun, B GecnonesHom mo-
6ounom NMpOEKTE, NMOCBALICHHOM BBI[ICJTIEHHI0 ypaHa lerl MoOMOLIM
doroxumuyeckux peakumit. Hecomnenno, B rnybune pymm oHa
pasjipakanach M3-3a TaKoro yjena, Ho Tsara Mapuu K Hayke Gbina
CTO/Ib BE/IMKA, YTO OHA COrMacinach paborarb M Ha 3THX YCIOBMAX.
ITocne okoHyanua Bropoi MUPOBOIt BOIHEBI B yHUBepcuTeTe Yuka-
ro k [ennepr-Majtep HaKOHEL-TO OTHEC/TMCh CEPhe3IHO U MPEIOKM-
M TOMKHOCTh npodeccopa ¢uanuku. OHa nonyyuna coOCTBEHHBIN
kabuHeT, HO aKy/IbTeT TaK M He TIATUN eii.

Tem e meHee [ennepr-Maitep, BoosiymeBieHHasA 3TUM Ha3Have-
HUeM, B 1948 rofy 3aHsAnach UCCIelOBAHHAMY AIpa — CepALIeBUHbI
M CYIHOCTY aToMa. KomMyecTBO MPOTOHOB — HAXOAAIIMXCA B Afipe
MOMOMKHUTENBHO 3APAMXKEHHBIX YacTHL — M ONPENENAET CYHIHOCTDH
aroma. VMIHbIMM C/IOBaMM, €C/IM aToM TepsieT uan npuobperaeT npo-
TOHBI, OH IIpeBpallaeTcs B Apyroi atoM. Kak npasuiio, aroMbl He Te-
PAIOT HETPOHDI, HO B ATOMAX OJIHOTO 9/IEMEHTA MOKET COfIePKaTbCA
pa3Hoe MX Konu4ecTBO. Takue pasHOBMHOCTH aTOMOB Ha3bIBAIOTCA
u3zoronamu. Hanpumep, nsoronot ¢eunua-204 u ceuHua-206 ume-
IOT OJIMHAKOBbIH aTOMHBII HOMep (82), HO pasHOe KO/NNYECTBO Hel-
TpoHOB (122 u 124 cOOTBETCTBEHHO). ATOMHBI/ HOMEP COBMECTHO
€ KONMMYECTBOM HelTPOHOB OMpefieNifeT Maccy aToMa. Y4YeHbIM Mo-
Tpe6oBanOCh HEMAO NeT, YTOObI MOMHOCTBIO ONMUCATh B3AUMOCBAIH
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MEXJY aTOMHBIM HOMEPOM M aTOMHOM Maccoif; HO Nocne Toro, Kaxk
3aTo yﬂaHOCb, YCTpDﬁCTBO HEPHOI[H‘[ECKDﬁ CHCTEMEI 3HAYMMTENBHO
ODpOACHUIOCD.

Pasymeercs, lennepr-Maitep suana 06 sToM, HO ee paGora Ka-
cazach MHOM TalHBI, KOTOPYIO HE TaK JIETKO OCO3HATh, 0OMaHIMBO
npocToit mpobnembl. [IpocTeiilinit 3/1eMeHT B IIPUPOAe — BOZO-
pon — AB/AETCA M CaMbIM PaclpOCTpaHeHHbIM. BTopoit anemeHT
TAOIMIEl — TelMil — 3aHMMaeT BTOPOE MECTO B 3TOH Kaaccugu-
Kauuu. B acreTnyecku copepuieHHOM BeeneHHOlM TPETHIO MO3HIMIO
flomkeH 6bin 661 3aHUMATh TPETUIt 3NeMEHT TAOMMILbL, TUTUIL, U TaK
nanee. Ho nanra Becenennas He cronb akkypaTHa. TpeTbuM MO pac-
MPOCTPAHEHHOCTU ABNAETCS BOCBMOIA 3neMenT, kucnopoa. Ho no-
yemy? YyeHble Ipeiioaraim, 4T0 y Hero o4eHb crabunbHoe Axpo,
KOTOpoe He fiesunTerpupyercs (ne pacnagaercs). Ho takoe o6bsc-
HeHUE /IMIIb CTABMT Mepejl HAMM CIefYIOLIMI BONPOC: IOYEMY Y He-
KOTOPHIX 37IEMEHTOB — HANpPHUMEpP, Y KHCIOpoja — BCTpeYaloTcA
Taxme crabunpHble Anpa?

B ornmume or MHOrMX COBpeMEHHMKOB, lennepr-Maiiep ycmo-
Tpena B 3TOM ABAECHUM NAapanneb ¢ HEBEPOATHOM CTaAOUIbHOCTHIO
6naropopkbix razos. OHa MpefNONOXMIA, YTO TPOTOHBI H HEHTPO-
HbI B A7Ipe pacnosaralTca Ha 060nouKax, Nofo6HO 3leKTPOHaM, Ha-
XOAAMIMMCA BOKpPYT Afipa. BoaM0oXKHO, 3aTIONHEHMe TAKUX BHYTPHU-
AnepHbIX 060/10YeK MOBBIMAET cTAOUNBHOCTD Axpa. C TOUkKHM 3pe-

HUA HecrnenuanucTa, Takas

2 AHANOIUA KaXeTCA PasyMHOM
¥ neproan4eckoi ccTembl eCTb (oA

rPaMMATIKA, M ECTH HAYYULLBCA YUTATD
MEX/Iy CTPOK, TO Y3HAELIb MHOXECTBO
HOBBIX UCTOPMIA.

n kpacusoi. Ho Hobenesckue
NpeMMM He BBIZAIOT 3a TUIIO-
Te3bl, 0COOEHHO BBIBUraeMEIe
JKEHLMHOM-IpodeccopoM, pa-
Goraloleil Ha 00LEeCTBEHHBIX
Hayanax. Bonee Toro, ata ujes BosMyTHIa PU3NKOB-ANEPIINKOB,
IIOCKO/IbKY XMMHYECKHE M A/ICPHBIE PeaKlMN [POTEKAKT HE3aBH-
CUMO ApYT OT Apyra. HeT HMKaKOi MPUYMHBI, 0 KOTOPOH OCHO-
BaTe/bHbIE IOMOCEIb, KAKUMU ABMAIOTCA TIPOTOHBI U HEATPOHBI,
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moru 6b1 BecTH cebs KaK KpolueyHble CBOCHPaBHbIE 9/IEKT POHBI,
JIETKO MOKMAAKIKME POLHOI aTOM B MOMCKAX My4iuei xusHu. Kak
NpaBM/IO, IPOTOHDI M HEMTPOHDI 3TOr0 HE [IENAK0T.

Ho lennept-Maitep cneosana ceoelt MHTYHLuK. CUcTEMaTH3U-
POBAB pAJl HECBA3AHHBIX 3KCNIEPUMEHTOB, OHA [I0Ka3ana, 4To y Ajep
JAEACTBUTENBHO €CTh 0O0I0OYKHM U YTO B IIPHPO/ie 00pasyloTcA TaK Ha-
3bIBaeMble Maruyeckue aapa. [lo ci1oxxHbIM MaTEMaTHYECKUM MTPUYM-
HaM, Cpefil MaTM4eCKMX Aflep He MPOCNeXMBAETCA TaKas Nepuognd-
HOCTb, KaK CpefjH XMMUYeCKUX 3NIEMEHTOB; MarnIeCKUMM ABNAKTCA
aToOMBbI ¢ HOMepamu 2, 8, 20, 28, 50, 82. Braroyjaps ucciefoBaHUAM
Tennepr-Maitep, ynanock nokasars, Kak B fif[pax ¢ 3THMH HOMepa-
MM MPOTOHBI M HENTPOHBI CAMOYNIOPAIOYMBAIOTCA, 00pasya UCKIO-
YUTe/IbHO CTabuiibHble cuMMeTpudHble cepnl. CrenyeT OTMETHTD,
YTO AAPO KUC/IOPOJA ABIAETCA BABOIHE MArMIECKHM: 3TOT 3IIEMEHT,
06/1ajaloLMii BOCEMbIO NPOTOHaMM M BOCEMbI0 HEMTPOHAMH, HEBe-
poATHO cTabuieH, yem u 00bAcHAETCA ero u3obunue o BeeneHHoit.
Kpome Toro, 3Ta MofieNIb 1ErKo 06'bACHAET HETPOTIOPLMOHANBHO Ya-
CTYI0 BCTPEYAEMOCTh HEKOTOPBIX APYTHMX 37IEMEHTOB — HaIpUMeEp,
kanbius (20). HecrywaitsHo M To, 4TO Hallle TeNo B 3HAYMTENbHOM CTe-
MeHM COCTOMT U3 TAKUX PACTIPOCTPAHEHHBIX 3MEMEHTOB.

Teopus Tennepr-Maitep HanoOMMHAeT O MIATOHOBCKOW (UIO-
coduu, COrNacHoO KOTOpOii Kpacusbie PUrypsl ABNsAIOTCA Haubonee
coepmeHHbpiMu. [IpennokenHas ew Mopenb MarMyeckoro sppa,
uMeloLlero opmy mapa, cTana ueanbHO! — M0 Hell OLleHMBAIOTCSA
BCE OCTaNbHble Apa. HanpoTus, Te 3mMeMeHThl, KOTOpPbie HAXONATCH
MEXIY Marn4ecCKMMM HOMEPaMM, BCTPEYAKTCA PEIKO, TOCKONbKY
uX sfpa feopMHPOBaHBI M BHITAHYTHL Y4Y€HBIM [iaXe YAanoch 06-
Hapy>XuTb bGenHble HeliTpoHamu (oOpMbl ronbMus (67-1 3/MIEMEHT),
KoTOpble 06pasyioT AedopmupoBaHHbie HEyCTOMUYMBbIE Agpa. Kak
BBl YK€ IOTafIbIBaeTeCh M0 OMMHCaHu Mofenu lenmnept-Maitep, Anpa
rONbBMMA HE CIUIIKOM ycToiuueel. Ho, B oTnMuMe 0oT aTOMOB C He-
cHbanaHCUPOBAHHBIMM MEKTPOHHBIMU 06OMOYKAMHM, ATOMBI C Jie-
(GopMMPOBAHHBIMM AlPAMM He MOTYT YXBaTUTb HEMTPOHBI M TPO-
TOHBI OT [PYTHX aTOMOB, YTOObI MOANpPaBUTh cBoI0 dopmy. [ToaTomy
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TaKue aTOMbl 06PasyIoTCs ¢ TPYJOM, HO JlaXke KOI/la 3TO CTydaeTcs,
OHM TYT JKE pacHajganTcA.

Mopenb agepHbix obonovyek — 310 dusmyeckuin wenesp. [lo-
atomy lennepr-Maiiep, uMeBIIass COMHUTENbHBIA CTATYC B Hayuy-
HOM c0061IeCTBe, HaBEPHAKA C YHBIHUEM Y3HA/IA, YTO 3TO OTKPBITHE
6bI7I0 MOBTOPHO CleNaHO PU3NKaMU-MY>KIMHAMM ¥ Hee Ha POJIMHE.
OHa Mor7a NomTHOCTBHIO MOTEPATH HafieXkay. TeM He MeHee OTKpHI-
THe OBINIO CAleNlaHO He3aBUCMMO W, KOTJa HeMI[bl O/IaropoiHO mpu-
3HaNMM BaXKHOCTb paboT CBOEIf COOTeYeCTBEHHMIIBI M IIPUITIACUH/IK ee
K COTPYAHMYECTBY, Kapbepa Mapuu nowna B ropy. Ona nonyumna
JleCTHBbIE OT3bIBBI, M B 1959 rogy oHM ¢ My)KeM nepeexanm — B IIO-
cneannit pas — B Can-[Inero. Tam Mapus Tennepr-Maiiep HakoHel
CMOI7Ia 3aHATbCA HACTOAILEH OIUIaYMBaeMoit paboroi B HoBoM Ka-
muopHMiickoM yHMBepcuTeTe. TeM He MeHee OHa /10 KOHLA XKM3-
HU TaKk M He u36aBuIach OT KieitmMa auneTanTa. Korpa B 1963 rony
llIBenckas akagemus oObABMAa, uto lenmept-Maitep monmyumna
BBICOYAMIIYI0 Harpaay B cBoeit npodeccuu, rasera CaH-J/Iuero ot-
MeTH/Ia 3TOT BEMMKMIA leHb ee JKM3HU YHM3UTENbHBIM 3aTONIOBKOM
«Matb u3 C. JI. nonyuuna Hobenerckyio npemuion.

Ho Bce ornocutensno. BoamosxHo, ecmm 6b1 raserst ony6imko-
Ba/lM CTaThi0 MOJ NofoOHbiM 3aronoskoM o MunGepre JIbiouce, oH,
BEPOATHO, ObIT GBI ONbLIEH.

ITpocmaTpuBas nepuoaM4YecKyio CHCTeMY PAJ, 3a PANIOM, MBI He-
majio y3Haem 06 anemenrax. Ho 1o nmib yacTe MCTOpuH, IpuyeM
flaKe He camas MHTepecHas. JNeMEeHTHl M3 OffHOro cronbua csasa-
HbI TOPa3i0 TECHEe, YeM COocein U3 ofHoro pajga. Ha 6onbiunncTBe
YENOBEYECKMX A3BIKOB IPMHATO YMTATh C/IEBa HANIPaBO MM CIpaBa
Hanepo, HO Tabnuuy MeHfieneesa ropasno BaxkHee yMeTb YUTATh MO
BepTHKaMH, cronbelr 3a cTonb110M — KCTAaTH, TAK YUTAIOTCA HEKOTO-

- pbie GOpMBI ATTOHCKOM MUCbMEHHOCTH. Tak HAM OTKPBIBAETCSA MHO-
JKeCTBO B3aMMOCBA3el MeXY 3MeMEHTAaMU, B TOM YMC/IE HEOXKM/IaH -
Hble TPHUMEPBl COTIEPHUYECTBA M AHTArOHM3Ma. Y NEepUOANYECKOil
CHUCTEMBI €CTh CBOA TPAMMATHKA, M €CJIM HAYHYMLIbCA YATATh MEXIY
CTPOK, TO y3Ha€lllb MHOKECTBO HOBBIX MCTOPHIL.



2. MOYTU BIU3HELDI
U NMAPLUUBAA OBLIA:
FEHEANOIA 3NIEMEHTOB

C || sillGe

12011 IH(IRS T1adl

K ak-To pas lllexcnup pemwns BbAYMaTh caMoOe JAJIMHHOE C/IO-
BO B aHIMiCKOM ssbike. VM npemnoxun Honorificabilitu-
dinitatibus (xoHopudmukabunuryguauTaTObyC), KOTOPOE MOXKET
03HayaTh MO0 «MPEeNCTIONHEHHbIN BCAYECKHMX IOYecTeit», Mubo
YUTAThCA KaK aHarpaMmMa, MojickassiBaiowmasn, 4to neecst llexcnu-
pa Hamucan He cam bapp, a ®pencuc Bakon’. Ho B aToM crioBe
Bcero 27 6}'!{3, W eMy [fajieKo [io CaMoro AJIMHHOTO B aHTTTMIACKOM
A3BIKE.

PasymeeTcs, mombiTKa HAMTH camoe NJIMHHOE CTIOBO HAIIOMMHAET
CTpeMIIeHMe Yep:KaThCs Ha HOTaX IOf yaapamu BolH. Bur 6bicTpO
3anyTaeTech, Belib A3bIK HEINPEpbIBHO Pa3sBMBAETCA M NOCTOAHHO
MeHAeT HampapiieHMe. bosee TOro, OH 3HaYMTENILHO OTNMYAETCH
B pa3HbIX KoHTekcTax. Cnoso Illekcninpa, MpoM3HeceHHOE IIYTOM
B KoMeaun «Becnimopueie yeunua mo6Bu», OMeBUIHO, IPOUCXONUT
13 1aThiHK. Ho MBI, moXKanyi, He IO/DKHBI YUHTHIBATH Takue 3aiM-
CTBOBAaHHbIE CIOBA, NaXKe €CIM OHM M yNoTpebnATcA B aHIIMUI-
cKuX (pasax. Kpome Toro, ecnm yyMThIBaTh CNMOBA, KOTOPbIE NMPO-
cTo 06pacTaloT MHOXKECTBOM TIPUCTABOK U cyddukcoB (Hanmpumep,
antidisestablishmentarianism, 28 6ykBs, Ha pycckuii A3bIK NepeBOAUT-
CA KaK «CONpPOTUBJIEHNE OTIE/NEHHIO LIEPKBN OT TOCYAAPCTBa») WK

41



YacTts |. MonoxeHue: ctonbel 3a ctonbuom, pAA 3a pALOM

aBHyw0 abpakanabpy (supercalifragilisticexpialidocious, 34 6yksbi)*,
TO IIMCATeNb CMOXKET BOAWTL YMTATE/IeN 3a HOC elle I0BOJIbHO JIO/ITO,
TIOKa Y HErO He OHEMEIOT PYKM.

Ho ecnmu uckaTh OCMBICTIEHHOE CTOBO, TO CaMbIM JUTHHHBIM
6ymeT cuMTaThcs TO, KOTOpoe GbINO M30OpETEHO He ¢ Uenvio mo-
CTaBMTH PEKOPA MO JUIMHE JIEKCUYEeCKOW eNWHMIIb, 3 TMOABMIOCH
B 1964 rony B pedeparusrom xxypHane Chemical Abstracts, ciy-
KaleM s XMMMKOB CBO€OOPasHbIM CHpaBOYHMKOM. 3TO Cro-
B0 o0osHayaeT BaKHefwmi OeIOK, CUMTAIIMACA TMEepBbIM M3
OTKPBITBIX BMpYcoB. JtoT Oenok Bupyca Taba4HOM MO3aMKH OT-
KpbiT B 1892 rogy M HasbiBaeTcA — HaOpanaum B TpyAb Bosgyxa:
alleTH/ACEPUITUPOCHICEPHINIONEALMNTPEOH MICEPUITIPOINII-
cepunrmoTaMuHUI(GeHTanaHuABanudeHnIamaHnIIe AL uICepul-
CepUBaMMTpUNTOGHIATAHHIACTIAP TUATIPOTMIUSONERLMATIIOTA-
MUIIIEAIIM e LMTacTIaparu HUMBATMALIUCTEMHUATPEOHUICEPHIT-
CepUMINEAIUNTNMITNTaCTIapaTHHUATTIOTAMWHUIpeHNManauuI-
IIIOTAMUHUATPEOHWITTIOTAMUHUITTIOTAMUHHMTIATAHUTAPTUHMT -
TPEOHUATPEOHMUITTIOTAMUHUABATUATTIOTAMMHUATTIOTAMUHUT -
deHnnanaHMICEPUATTIOTAMMHWIBATUATPUIITOPHUANTMIUIIPO-
nudeHuIaNaAHUATPONUATTIOTAMUHHICEPUITPEOHUNIBATHAAP-
rMHUNQEHN/IAIAaHU/ITPOIM TN M/IACIAPTH/IBA/TMITH PO3MIUTM3UT-
Ba/IMITHPO3MNAPTMHUITIPO3MIACTIAPAr MHM/IAIAHN/IBANIMINIEH -
LHMIaCHapPTHANPONMANEALMIN30NeALMITPEOHNIAIaH UITIeH LI M-
NEALMATINLMITPEOH I EHUTATAHMIACTIADTU/ITPEOHN/IAPT MH M-
acnmaparMHMIaprUHUAN3ONEN LM T30 H M0 TaAMUIBATNL-
IIIOTaMUIACTaPATMHUAT I TAMUHUITIOTAMMHUIICEPUITTPOIMI-
TPEOHUNTPEOHUTANTAHUITTIOTAMMIT PEOHUIEATIMNacTIapTH IANIA-
HUNTPEOHUTAPTHHUAAPTMHUABAIMIACTAPTHAACTAPTHAANAHMT-
TPEeOHM/IBA/IW/IA/IAHUIN30/IeHLMIaPruHUICePu/IaIaHMIacIapruH-
MIM30MeAIMIacIaprUHMIUIEN L M/IBATMIACTIAPATMHMIT/TIOTAMMII -

* Hassaume necrin n3 gmnbnma 1964 rona «Mapu [Nonnuucr. MuTepecHbifl BapuanT
NEPEBONA Ha PYCCKHH A3BIK — «CyMepapXMaKCTPaynbTpaMerarpaHaMosHos, —
Ipum. nep.
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AeMIMABaNNIAPTUHHAATTUIMATPeOHUATIN I M LIMATUPO3MIIac-
NaparuHMITIOTAMMHHU/IACTIAPArMHUATPeOH WIdeHIalaH M/ITTIoTa-
MMJICEPUIMETHOHM/ICEPUNTINLMIIEALMIBAIUATPHUIITO DUII-
TPEOHW/ICEPHUIA/IAHNIIPONWIIATTAHUICEPUH.

OTa aHAKOHJA IO-aHINMMICKM 3anuceiBaeTca 1185 nynahmﬁ.
a Mno-pyccku — «Bcero» 1148-1o.

Teneps, korga 60NBIIMHCTBO U3 BAC MPOCTO Mpobexany rnasamu
[IPUBENCHHOE Ha3BaHME, BO3MOXKHO, BOCIIPHHAB TOMBKO «alleTH»
W «CEPUH», IaBaiiTe €llle Pa3 B3INAHEM Ha 3T0 cnoBo. Pacnipenienerne
6ykB B HEM OKa3bIBaeTCs IOBONBHO MHTepecHbIM. BykBa «e», camasn
pacnpocTpaHeHHas B aHT/IMIICKOM fAi3blKe, BCTpedaeTcs 65 pas, 6yk-
Ba «y» — HauMeHee paclpocTpaHeHHasa — HLenbix 183 pasa. Beero
Ha ofiHy OykBY, «l», npuxopurt-
ca 22% cnoea (255 pas). Ilpu-

yeM OykBbl «y» M «l» pasbpo- (amoe gnnHHOE Ha3BaHKe Y BUpYCA
caHbl He Kak [oNajao, a saya- TabauHoi MO3anKu, COCTOAILee U3
CTY10 BCTPEYAIOTCA PAIOM [IPYT 1148 Gyxe.

C JIpyroM — OHM 00pasyioT

166 nap, pacnonoxeHHhbIX ¢ MH-

TepBanoM okoso cemu 6ykB. Bee ato Hecnyuaitno. PaccMatpuBaemoe
HaM¥ ITMHHOE CMOBO — 3TO Ha3BaHue Oenka, a 6eNKM MOCTPOEHBI
Ha OCHOBE IIecToro, Hanbonee MHOroyHKIIMOHAMBHOTO 3/TEMEHTa
nepuOfMYeCcKON CMCTEMBI — yIaepopa®.

B yacTHOCTH, aTOMBI yIAEpo/ia 06pa3yioT KapKachl aMMHOKMCIIOT,
KOTOpbIE COEAMHAIOTCA APYT € APYroM Kak Oycuubi, 06pasys Genkm.
Benok Bupyca ra6auHoit Mo3auku cocTout 13 159 amunokucnor. Ilo-
CKOJIbKY OMOXMMMKaM 3a4aCTYI0 NIPMXOAMTCH NMOACYUTHIBATH MHO-
JKECTBO AMWHOKMCIOT, OHM CNEAYIOT IPOCTOMY TMHIBUCTUYECKOMY
npunummny. [IpMHATO OTCEKaTh OT HAa3BaHUA AMMHOKMCAOTH cyd-
(MKC «MH» — KaK B CIOBAX «CEPHH» WU «U30MEMLINH» — M 3aMEHATD
Ha «M/», YTOOBI MOMYYANCA KOMIOHEHT «CepUil» UIH «M30MeNIM».

* CoeguHeHMa YIIepojja, COBMECTHO ¢ BOJOPOJIOM H KMCTIOPONOM, JIEXaT B OCHOBE

Beeit opranndeckoit xumun, — [Tpum. nayy. peo.
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Ecnu pacnonoXuThb 3TH «MAbI» B MPABUABHOM MOPAJKE, OHM TOYHO
ONMCHIBAIOT CTPYKTYpy 6enka. Mul ¢ Bamu, He Oyyun TMHIBUCTA-
MH, JIETKO MOHUMAEM 3HaUeHMe COCTABHBIX C/10B. Tak M 6MOXMMMKMN
B 1950-e 1 Hauane 1960-x rofoB gaBanu MoAeKynIam oqmuuanhﬂme
HaMMEHOBAHMs BPOJie «alleTHI...CepuH», YTOObI MOXHO ObI/IO BOC-
co3fath GoOpMyITy MOMEKY/IbI 110 €€ Ha3BaHMI0. 3TO TOYHAA, XOTH
M CIOXKHAsA cucTeMa, TeHJeHIMA K COeMHEeHHI0 KOPHeA M CO3[aHuIo
COCTaBHBIX C/TOB MCTOPMYECKM CNOKMIACH M3-3a TOTO, YTO B pa3sBu-
THM XMMMM BaXKHEHAIIYIO PO/Ib ChilpainM HeMELKIe y4eHble M HeMell-
KHit A3BIK, 6OTATHIM CTOKHBIMU M IIMHHBIMA CTIOBAMM.

Ho nodemy xe aMMHOKMC/IOTHI CBA3BIBAIOTCA B MIEPBYIO OYEpeNb
npyr ¢ apyrom? Jleno B Mecte, KOTOpO€ yriepoji 3aHMMaeT B Iiepuo-
nuyeckon cucteme. JIna 3anonHeHMA CBOETO BHEILIHEro 3HepreTH-
YeCKOTO YPOBHA aToMY yriepofia TpebyeTcs BoceMb aM€KTPOHOB —
3TO yHMBepca/JbHOE MPaBM/IO Ha3bIBAETCA «IIpaBMIOM OKTeTa». Ha-
MOPHCTOCTb Pa3HbIX aTOMOB M MOJIEKY/l B TIOMCKe IIaphl ¥ Pa3HbIX
BELIECTB OT/AMYAETCHA, U aMUHOKMC/IOTBI OTHOCATCA K Dojiee uin Me-
Hee «LMBM/IM30BAHHBIM» CoenHeHnAM. Ha ogHoM KoHLE Kaxmon
MO7IEKY/Ibl aMMHOKMC/IOThl HAXOZATCA aTOMbl KMCIOPOAa, Ha [py-
roM — a30Ta, a B CepefiiHe — CTBON [IJIMHOM B IBA aTOMa YIAepo-
pa. KpoMe Toro, B aMMHOKMCIOTAX CONEPXKUTCA BOJIOPOJI, A OT IMIaB-
HOTO CTBOMa MOTYT OTXOJIMTh PasHble BETOYKHM, B pe3ylbTaTe 4ero
MoryT obpasoBarbcs 20 pa3HbIX MOMEKYN, HO HAC 3TO MOKA He WH-
Tepecyer. U yrnepony, u asoty, u kucnopony Tpebyerca no Bocemb
3/EKTPOHOB [N 3aTIO/THEHMA BHEIIHETO SHEPTeTUYECKOTO YPOBHA,
HO OfIHMM 37IEMEHTaM HabpaTh Takue KOMIIEKTHI /ierye, YeM Apy-
ruM. ¥ KMCIOpOfa, snmeMeHTa Ne 8, Bcero BoceMb a/leKTpoHOB. JIBa
M3 HMX HAXOOATCA Ha HMYKHEM IHEPreTMYecKOM YPOBHE, KOTOPbI
3alO/IHAETCA B NepBYl0 o4depefb. Ha BHemHeM ypoBHe OcCTaeTcs
mecTb — MTaK, [0 MOJHOT0 KOMI/IEKTa aTOMY KMC/IOpPOAa He XBa-
TaeT [BYX 3/1eKTpOHOB. HailTn MX He Tak C/NOKHO, @ arpeccMBHDbINA
KHMC/IOPOJ, MOJKET IMKTOBATh YC/IOBUA M 0O6upath apyrue atomsl. Ho
Ta JXe apudMeTHKa NIOJCKA3bIBAET, YTO OeJHLIN YI/Iepoji, MOTPaTUB
JiBa 3/IEKTPOHA HA 3aMO/IHEHME MePBOI 0O0MOYKH, OCTAETCA BCETO
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NpH 4eThIpeX 3MEKTPOHaX Ha BTOPOM YPOBHE — M JI0 OKTETa EMY
HeflocTaer elle YeThipex. Cenats 3TO He TaK IPOCTO, O3TOMY yTIe-
POoA He CAUIIKOM NPUBEPEANNB MIPU CO3AAHNH XMMMYECKUX CBA3EN.
OH roToB cOeUHATHCA MPAKTHUECKH C KeM YTOMTHO.

Takast HEIPMXOTIMBOCTB YI/IEPOia — 3TO orpoMHoe 6naro. B oT-
JIMYMe OT KMCTOPOIA, eMy MPUXOAUTCA 06pPa3OBBIBATE CBA3M C APY-
TMMM 2aTOMaMM BO BCEX BO3MOXKHbIX Hanpasnenusx. Ha camom prene
YT/IEPOJi MOXKET JIeNUTLCA CBOMMMY 3/IEKTPOHAMM JaXKe ¢ YeTbIPbMA
aToMamu ojHOBpeMeHHO. Takum o6pa3oM, oH crniocobeH 06pasoBbI-
BaTh [/IMHHBIE LETIOYKH U IaxKe 06beMHble ceTu Morekyn. [Tockons-
KY YI/IEPOA AENUTCA INEKTPOHAMMU, 2 He BOPYET MX, YI/IEPO/IHbIE CBA-
3M TMONYYAXTCH HANMEKHBIMU U CTAOMIBHBIMU. A30TYy TaKxke Tpely-
€TCAl CO31aBaTh MHOTOYMC/IEHHBIE CBA3M /1A IPUOOPETEHMA OKTETA,
HO He B TaKOW CTeNneHW, Kak yrnepony. benku, BKnoyas ynoMAHY-
Thi Bhille GenoK TabayHOM MO3AMKM, MCNONMB3YKT 3TH TIPOCThIE
npapusia. ATOM yIiepojia Ha KOHI€ OffHO# aMMHOKUCIOTHI JIeNUTCA
9NEKTPOHOM C aTOMOM a30Ta Ha KOHIIE pyroi amuHokucnotsl. O6-
pasyiorcs benku, B KOTOPbIX TAKMe CBA3M YI/IEPOIA U a30Ta TAHYTCA
MOYTH A0 OECKOHEHHOCTH, KaK OYKBBI B /IMHHOM-/IMHHOM CJIOBE.

CeropiHs y4eHbie CIOCOOHBI «[eKOAMpOoBATE» ropasfio bonee fimH-
HEIE MOJIEKY/IbI, YEM «alleTHI...CePUH». B HacTosllee BpemMs pexop
TIPMHAJJIEKUT TUTaHTCKOMY Oe/IKy, HasBaHMe KOTOPOro, 3allMcaHHoe
MIONHOCTHI0, HacHMTHIBasO Ob1 189 819 6yks. Ho B 1960-e rofbl, Korga
B PACMOPSKEHHM YYEHBIX MOABM/INCH MHCTPYMEHTH! I8 OBICTPOrO
oTpefieNeHus NMOCEeNOBATENbHOCTENH AMUHOKMCTIOT, GUOXMMUKM 0CO-
3HAJH, YTO BCKOPe MM MPUAETCA MMETb [ieflo C Ha3BaHMAMM COefu-
HEHMH, KOK/[0€ U3 KOTOPhIX 3aHMMAaeT 1enylo KHUTY (TpoBepka Mx
npasormcanma Geima 6b1 afickoit neiTkoi). Mtak, 6p10 pemreno oTka-
3aTHCA OT HEYKJ/TIOXKEH HEMELIKO# CHCTeMBI M ONlepupoBaTh Homee Kpat-
KMMM M YHOOHBIMM Ha3BaHMAMM, AayKe B Hay4yHoM mreparype. Ha-
IIpUMeEp, BBILIEYIIOMAHYTas MO/IEKy/a ¢ Ha3anueM u3 189 819 Gyks
CErOfHA MMEHYETCA MM/IOCEPIHBIM COBOM «TuTHHY . COMHEBAIOCH,
YTO KaKoe-HUOY/Ib MeYaTHOE C/IOBO OKAXKETCH [/IMHHEE TIOMTHOTO Ha-
3BaHuA 6enka TabauHOM MO3aMKH MM [IaKe MPUOTU3UTCA K HEMY.
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IlpaBga, HMKTO He 3anpeulaeT AeKcukorpadam BpeMs OT Bpe-
MEHM NpOCMAaTpUBaTh OMOXMMMYECKMe CTaThyu. MeauimHa Bcerma
Gbia GoraTbiM MCTOYHMKOM YMOPUTENbHO AAMHHBIX cnoB. Okxa-
3BIBAETCA, CAMOE JIIMHHOE HeTeXHWYecKoe C/IOBO, COMiepKallieecs
B Okcopsickom coBape aHIIMICKOTO A3bIKa, CBA3AHO ¢ O/mMKaii-
MM «POAICTBEHHMKOM» yrnepopga — KpemuueM. CunTaeTcs, 4To
3TOT 3/IEMEHT, PACMOIOKEHHBIA B Tabnuue Mengeneesa nojJ HoMe-
pom 14, B cocTosinMM ObITH aILTEPHATUBHBEIM MCTOYHMKOM MHOIL,
HEYI/IePOHON XU3HM, KOTOPas MOXKET CYLIeCTBOBATh Iie-HUOYb
B pyrUX rafakTuKax.

BcriomMHuM, Kak BHIIIANMT reHeanorudeckoe apeso. Ha ero Bep-
XYLIKE HAXOIATCA POJIUTENH, & HUXe — NeTH, Toxoxue Ha HuX. [To-
A0OHBIM 00pa3oM, yriepoj umeeT 60mbine OBIIMX YePT ¢ KpeMHUEM,
PacrnooXXeHHBIM HEMOCPeCTBEHHO MOJ] HUM, YeM CO CBOMMM coce-
AOAMY C7ieBa M cripaBa — Gopom u azoToM. MBI yke 3HaeM, 4eM aTo
obbaAcHAeTCA. Yrnepoy — aneMeHT N 6, KpeMHUI — 3/ieMeHT Ne 14,
Hx paspiensier nmpoMe;KyTOK B BOCEMB KIE€TOK (elle OfMH OKTeT),
M 3TO HECMYYalHO. ¥ KpeMHMA /1Ba 3NIEKTPOHA 3aMO/HAIOT NepPBEIi
SHepreTU4YecKMi YpoBeHb, ellle BoceMb — BTOpoil. OcTaeTcs YeThi-
pe 9NeKTpoHa, [103TOMY KPeMHMI IIpeTepleBaeT Te XKe HeyaobcTsa,
4TO M yrnepog. KoHeuHo, B TaKoil cuTyaluu KpemHuit npuobpera-
€T M HEKOTOPYK XMMMHYECKYK rubkocts, nogobHo yrnepony. Ilo-
CKOZIbKY MMEHHO 3TO CBOMCTBO YINEpojia HEMOCPeNCTBEHHO CBA3a-
HO C TeM, YTO M3 HEro CTPOUTCA XMBaA MaTepHs, 3aMeTHOE XMMHM-
4eCKOe CXOACTBO KPEMHMA € YIIEPOAOM AaN0 MOOMTENAM HayuHOM!
danTacTuky boraTywo muuy ans Boobpaxenusn. BoamoxHo nu, yto
KpeMHMUI ABNAETCA OCHOBOI a/IbTEPHATUBHBIX — TO €CTb YYIXKepOJ-
HBIX — (OPM XM3HHU, KOTOPasi CYIECTBYET [0 WHBIM, BHE3EMHLIM
sakoHam? Ho reneanormsa He onpegensier cygp0y, M OeTH HMKOrAa
He GBIBAIOT MOMHBIMM KOMMAMM CBOMX popuTereit. [leicTBUTeNbHO,
MEXJy YITIEPO[OM M KPeMHMEM OYeHb MHOTO o6liero, Ho 3TO pas-
Hbl€ 9/IEMEHTDI, KOTOpble 00pasyloT Hecxoxue coeguuenus. U1, K co-
HKA/IEHUIO /1A BCeX ynTarenen GpaHTaCTMYECKMX POMaHOB, KPEMHMIT
NPOCTO HeCNOCobeH Ha TO, Ha YTO crocobeH yriepos.
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3abaBHO, HO MBI MOX€EM OL|€HUTb, HACKONbKO OrPaHUYEHbl BO3-
MOXXHOCTHM KPEMHUSA TI0 CPABHEHMUIO C YTIEPOJIOM, TIPOCTO pasobpas
elje OJIHO CIIOBO-pPeKopACMeH. ITo anrmuiickoe cioo u3 Oxcdopn-
CKOTO C/I0Baps JIOCTUTAeT YAMBUTEIBHOMN J/IMHBI 110 TOM XKe IpHYM-
He, 4TO M YHOMAHYTOE BbIILE HA3BAHMWE 68)1!(& Taba4HOM MO3aMKH.
YecTHo roBopsi, HaspaHue Oenka — CBOero poja cIoBo-Qopmyna,
MHTepecHoe B NEPBYI0 04Yepe/ib CBOeH HOBMIHOM. TOYHO TaK e MH-
TepecHO ObIBaeT pacCYMTATh 3HAYEHME YMC/IA «IIH» 10 TPUITMOHHO-
ro sHaka. A camoe [JIMHHOE HeTeXHWYeCKoe CNI0BO, IIPUMCYTCTBYIO-
uwee B Okcdopackom cnosape, — 3to pneumonoultramicroscopic-
silicovolcanoconiosis, 6ykBanbHO NMepeBOAMMOE KaK «BOCMANEHHE
NETKMX, BbI3BAHHOE OOM/bHBIM BIBIXaHMEM KBaplEBOit ByTKaHNYe-
CKOIf MbIMM» M cocToAllee Bcero u3 45 Oyks. BHuMaTenbHble YnTa-
TETH MOTITM 3AMETHTDb B 3TOM CITOBE KOMIIOHeHT silico, oanavuaronuii
«kpeMHMii». JII06MTeNN NMHIBUCTHYECKMX KYPbe3oB Mexay coboi
MMEHYIOT 3T0 3aboneBanue «p45», HO C MEIUIMHCKOM TOYKM 3peHMA
HEACHO, MOKHO JIM CHMTATk 3TOT HEAYT OTI[EJ'IBHOI"'! 60H83Hbm. HEJ'IO
B TOM, 4TO YNIOMSHYTO€ C/IoBO 0003HaYaeT IMIIb YaCTHBIA CyYai
HEM3/1eYMMOro JIEro4HOro 3a0oneBaHms MHEBMOKOHKO3, 3TO C/IOBO
(B aHITMICKOM ASBIKE €10 MOXKHO YCIOBHO Ha3BaTh «pl6») osHavaeT
60i1e3Hb, HAIIOMMHAOLIYIO [THEBMOHMIO. [IHEBMOKOHIO3 OTHOCUTCA
K LlefIoMy Knaccy saboseBaHmil, CBA3aHHBIX ¢ BIlbIXaHMeM aclecTo-
BOM mbiK. OH MOXKET pasBMBATHCA M [IPH BIBIXaHMM JUOKCH/IA KPEM-
HUS, OCHOBHOTO KOMIIOHEHTA MecKa M cTeKna. CTpOUTeNny, KOTOPhIM
MPUXOMMTCA LEbIMU AHAMM paboTaTh ¢ MECKOCTPYAMM, a TaKxKe
paboume cOOPOYHBIX NMMHUMA, 3aHATbIE B APMATyPHO-N30NATOPHOM
IMPOM3BOACTBE, YaCTO BIOBIXAKT HAXAaYHYIO MbUIb MU 3aﬁuneﬂam
KPeMHMEBON PpPasHOBMHOCTbIO MHeBMOKOHMo3a. Ho mnockonbky
AMOKCH] KpeMHMA {SiOz) — CaMblil paclpoOCTpaHEeHHbIH MMHepall
B 3eMHOM KOpe, ecTb ellle OJjHa IPyIiia PHUcKa, IO Bep/KeHHas ITHEB-
MOKOHMO3Y: JIIOOM, XUBYILME MOOMM30CTH OT AKTUBHBIX BY/IKAHOB.
Camble MOLIHBIE BYIKaHBl NPEBPANIAKT CU/IMKATHL B TOHYAMIIYIO
NMbi/Ib M BBIOPACHIBAIOT B BO3JIYX MEraTOHHBI TAKOTO BellecTBa. JTa
Mbl1b TIOCTOAHHO MPOHMKAeT B NMerKue M HAaKaIIMBaeTCA B HUX.
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ITockonbKy HalllM IeTKMe BCe BpeMs MMEIOT [e/I0 € JMOKCHIOM yTie-
 popa (YIIeKMCIbIM Ta3soM), OPraHusM C FOTOBHOCTbK) BCachiBaeT
WU OUOKCHA KPEMHMA — OYEHDb MOX0XKEE Ha YITIEKMCIbIN a3 Belle-
crBo. [locnencraus atoro moryt 6biTh aranbHeiMK. Bo3MOXHO,
MMEHHO M3-3a 3TOro 3a607eBaHMA BBIMEPTM MHOTME NMHO3ABPBI,
KOTZla OKO/O 65 MUITMOHOB /leT Ha3af ¢ 3eMsell CTONMKHYIICA acTe-
POMJI MM KOMETA PasMepoM C Merarionuc.

3Has Bce 5TO, MbI MOYKEM C /IETKOCTBIO pa3obpaTh O COCTABY C/IO-
BO «p45» — €O Bcemu ero mpuctaskamu u cyddukcamu. Jlerounoe
3aborieBanMe, pa3BMBaAlOLIEecsl B pe3y/lbTaTe BAbIXaHMA MeNbyaii-
LIei By/IKAHW4YEeCKOH KPeMHMEBOI IbI/IM, KOTOpas onajgaeT B JIer-
Kie JII0fiei, B CIelIKe CacalolMXCA OT M3Bep)KeHU, MbIXTA Ha bery,
Ha3bIBaeTCA «IIHeBMOHMA-00YC/I0BNEeHHAA-MMKPOCKONIMYECKMMHU-
KycO4YKaMM-BYNKaHWYECKNX-COeAHeHNH-KpeMHuA». Ho mnpexnge,
4YeM Bbl IONBITAETECh MCIIONb30BATh 3TO CI0BO B pasrosope, y4TuTe,
4TO MHOTHe 6OpIIBI 32 YUCTOTY A3LIKA €ro TepNeTb He MOryT. Kro-To
MpUAYMan ero, YTo6bl BBIMTPaTh B 1935 rofly CIOBECHYI0 BUKTOPUHY,
M MHOTHE [IO CMX MOp HacMeU/TMBO 3aMeYyaloT, YTO 9TO He JIeKCeMa,
a KOHKypcHas npugymka. [laxe nourennsie pegakropsl «Oxcdopn-
CKOTO C/IOBApA aHIMIMICKOrO fA3blKa» HENECTHO XapaKTepHU3YIoT
«p45», HaspiBasA €ro «B3JJOPHLIM CIOBOM», KOTOPOE /IMLIb «IPEJIIO-
TOXUTENbHO UMEET NIeKCHYeCcKoe 3HaYeHne». Besa ara kpuTuka 06n-
ACHACTCA TEM, YTO «p45» — MPOCTO pacliMPeHHbIN BApMAHT peaib-
HOTO CJ/IOBa, MIepeBOAALLETOCA HA PYCCKMI ASBIK KAK «ITHEBMOKOHM-
03». «P45» co30aHO Ha KOHYMKE I1epa, a He BO3HMKIIO B A3bIKE B X0[ie
E€CTECTBEHHBIX THHIBUCTUYECKHX MPOLIECCOB.

JaBajiTe mogpo6Hee MO3HAKOMMMCA ¢ KPEMHHEM M MOTOBOPUM
0 TOM, HACKO/IbKO pPeanMCTUYHbI TMTIOTe3bI O CYIIeCTBOBAHIH KpeM-
HMEBOI XU3HK. ITa TeMa B Hay4Ho#l (aHTAacTUKe He MeHee 3ae3-
JKeHa, YeM JIa3epHble MYIIKY, HO caMa MAes O4YeHb BaXKHA, TAK Kak
paclIMpAeT HallM «YMCTO YINIEPOAHbIe» TIPEACTABIEHUA O XKMUBOM
MaTepuy. IHTY3MACTHI 3TOH I'MIIOTE3bI JIaXKe MOTYT paccKasaTb BaM
O HEKOTOPBIX BIIOTHE 3€MHDbIX CYLIECTBAX, }KM3HENEATE/bHOCTb KO-
TOPBIX CEPBE3HO 3aBUCUT OT KpeMHMA. TaKoBbl, HAIIPUMEP, MOPCKHE
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€M, YbM MTTIBI COMIEPIKAT ITOT 3/IEMEHT, a TaKxKe pajuonapun (on-
HOK/IETOYHbIE OPraHU3MBbI), KOTOPbIE B XOfie SBOMIONNH o63aBenuch
HACTOAIMMM KPEMHMEBbIMU lOCTIeXxaMu. YCIIeXu COBPeMEeHHOM Ha-
YKH B 0671aCTH BRIYMCINTEILHON TEXHUKM U UCKYCCTBEHHOTO MHTEN-
JIEKTA TAKXKE I03BONAIT MPEANOIOKHMTh, YTO Ha OCHOBE KPeMHUs
MOXKHO CO3JIaTh He MEHee CI0XKHbIe «MO3TH», yeM Ha base yriepona.
TeopeTHyecku BIIO/IHE BOIMOXKHO 3aMEHMTb BCe HEHPOHBI BalIEero
MO3ra KpeMHMEBbIMM TPaH3NCTOPAMM.

Ho «p45» npenopgaer HaM ypOK [PaKTH4YECKOWM XMMMM, Iepe-
YepKUBAIOIKII MHOTHE HaJIeX/Ibl Ha BCTPEYY ¢ KPEMHHEBOI XKU3-
HbI0. PasymeeTcs, «KpeMHHEBBIM CYIIeCTBaM» NIOTPe60Banocs 6br
KaKMM-TO 06pa3soM TOINIONATh COENUHEHUA KPEMHUA U BHIBOAMTD
VX M3 OpraHM3Ma — HampuMep, /i BOCCTAHOB/IEHMA NMOBPEXIEH-
HBIX TKaHeit. Befib B 06MeHe BelecTB y 3eMHBIX CYNIECTB Bcerjia
npuHMMaeT ydactue yrinepoa. Ha 3emne moutu Bce cosmanms,
HAaXOAAIIMECA y OCHOBAaHMsA
nuuesoi uenu (BO MHOrMX

Ycnexu COBpEMEHHOI HaYKH
OTHOIIIEHMAX 3TO CaMbIe BaX-

B 06nacTh BbINMCIHTENDHON TEXHMKH
M UCKYCCTBEHHOTO MHTENNeKTa
NO3BONAKT NPEANONOMKUTL, UTO

Ha OCHOBE KPEMHWUA MOMKHO C03AaTh
HE MEHEE (/IOXHBIE €MD, YEM
Ha Gaze yrnepoga.

HBle OpPTaHM3Mbl), MUTAKTCA
razoo6pa3HbpIM ITMOKCHIOM
yrnepopa. Kpemuuit B npupo-
lle TaKkke AKTMBHO CBA3bIBa-
eTcA ¢ KUCMopoaoM, obpasya
muoxcup kpemunsa Si0,. Ho o
COBCEM He MOXOXK Ha YI/eKuc-
/Iblii ra3 — 9TO Aa)<e He ra3, a TBEPAbII IOPOMOK (MyCTh M TaKoM
ME/IKMIL, KaK ByJIKaHuveckana nouib). [Ipu moboit remneparype oH
BecbMa HeO/IaronpuATEH /15 XKMBbIX OPraHU3MOoB. [IMOKCHE KpeM-
HMA NEPEXOIMT B razoobpastoe coctostme Tonbko npu 2950 °C!
KneTouyHoe mpixaHMe C y4acTHeM TBEPAbIX YacTHL IOIPOCTY He-
BO3MOXKHO, TIOCKONbKY OHM CUEIIANTCA APYr ¢ ApyroM. Ouu He
TEKYT, OTJeNbHbIE MONEKYNbl TAKUX BEIIECTB CAOXHO 3aXBATHUTh,
a 3TO OYEHb BAXKHO 715 K/IeTOK. Jlaxke camble NpMMUTHBHBIE (op-
MBI KPEMHMEBOI JKM3HU — He CIOXKHEee PACKH — efiBa MOT/IH OBl
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AbIATh, a y Gonee KPynHeix GOPM CO MHOIMMM C/IOAMM KIETOK
pena obcrosim 6bl eme xyxe. He umes Bo3MOXHOCTH razoobme-
Ha C OKpYXaiollei CpeAoi, pacTuTe/bHble GOPMBI KPEMHUEBOM
XH3HHM TONMOfanM Obl, a KMBOTHBIE 3a/[BIXaNUCE OBl OT OTXOMOB
COOCTBEHHOIM KXMIHEEATENBHOCTH. [[OCTATOYHO BCMIOMHMUTh, Ha-
CKOTIBKO Iy6uTeNbHA «p45» /I HALIMX JIETKUX, IPUBBIKIIUX UMETD
JI€TIO C YTTIEKUCTIBIM Ta30M.

Cmornu 65l TUIIOTETHUYECKUE KPEMHMEBBIE MUKPOOPraHU3MbI
BCACHIBATD KPeMHMM M M30aB/IATHCA OT HEro KaKMMM-TO MHBIMM
criocobammu? BosmosHO, HO COEMHEHNS KPEMHIA HE PACTBOPAIOT-
Cs B BOJie, @ 3TO caMas PacnpoCcTpaHeHHast XXUAKOCTh BO BeenenHoit.
Taxum oGpasoM, nogo6Hble cywecTBa OblIu Obl Cpa3y IMIIEHbI TEX
3BOMIOLIMOHHBIX IIPEUMYLIECTB, KOTOPbIE HAaM JlaeT KPOBb M APyrue
KHUAKOCTH, obecriedmBaonime UNPKYIALNIO MATATENbHbIX BELECTB
M YTUIH3ALHIO 0TX0/10B. KpemHmeBbIe hOpMbI XU3HU JO/KHDI OBITH
651 BBICTpaMBaTh OOMEH BEIECTB TOMBKO Ha TBEPMbIX COENMHEHMSAX,
KOTOPBIE TIIOX0 cMennBaoTcs. Takum o6pasom, cioxHo cebe nper-
CTaBUTh, KAK KPEMHMEBbIE CYI[eCTBA MOTTIH Okl deams uTo-mnbO.

Bonee Toro, nockonbKy B aToMe KpeMHMs coilepykurtcs Gonbiie
BJIEKTPDHUB, yeM B AaTOMe yrnepop,a, OH ropas,u;o MaCCHBHeEE. MH.D—
ria 370 He npobnema. Kpemunit Bnojse mor 6b1 3aMeHMTD yIIepoy
B MAapCHaHCKMX aHanorax xupos unu Genkos. Ho yrnepop raxoke
cnocofeH 00pa3oBLIBATL KO/MBLEBblE MOJEKY/Ibl, KOTOpPbie MBI Ha-
sbiBaeM caxapamu. Konbuo — 3710 popMa, /1A KOTOPOii XapaKTepHO
3HaYMTENbHOE HaNpsKeHue. VIMEHHO NI03TOMY B KO/bLEBBIX MO/E-
KyNaxX 3aKJIK4YeH0 MHOTO 3Heprun. KpeMHMeBbie MOIEKYIIbI MOTPO-
CTY HEOCTATO4YHO rMbKY, 4T06B 00pasoBbiBaTh KoNMbLa. CymecTsy-
eT u fipyras nopo6Haa npobnema: aTOMbl KPEMHMA He MOTYT TaK
TECHO PaCﬂUHaF&Tb CBOM SHEKTPDHI)I, '-ITOGBI M3 HHMX CO3naBaIMCh
I[BOI"‘[HI:IE CBA3MH, HPHCYTCTB}"]‘OH],PIE l'IPaKTH'—IECI(H BO BCEX CITOXKHBIX
6HOXHMH7-IECKH_X COEOMHEHMAX. Ecmn oBa aTromMa COBMECTHO MC-
TONb3YIOT /1B 3/MEKTPOHA, TO MEMAY HMMH BO3HMKAeT OJMHApHaA
cBa3b. Eciiv 271eKTpoHOB He [iBa, a YeTbipe, CBA3b AiBoHHasA. CooT-
BETCTBEHHO, Y KPEMHUEBOI XM3HM ObU1o Obl B COTHM pa3s MeHbLUEe
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BO3MOMKHOCTEN I/l XpAaHEHUsI XMMUYECKON SHEPIruM M CHHTe3a rop-
MoHOB. B ob1iem, TobKo pagukanbHas GMOXMMMA JONYCKAeT Cylie-
CTBOBaHME TAKMX KpeMHMeBBIX QOPM JKM3HM, KOTOPHIE CIIOCOOHEBI
pacTH, pearMpoBaTh Ha PasfpaKMTENH, Pa3MHOXKATLCA M HAIlalaTh.
Haxe MOpcKMe €KM M PajMOIaspMM HMCIOIb3YIOT KPeMHNH THILb
B Ka4yeCTBE ONOPHOrO 3/1IEMEHTA, a He I/ JbIXaHMA MM XpaHeHMA
aneprun. Tor dakr, 4To Ha 3emie pasBuIach HMEHHO YI/IEPOLHAS
AKM3Hb, HECMOTPA HA TO YTO KPEMHMA Ha Halllei TIaHeTe ropasuo
6orblue, 9eM YIIEPOTa, TO-BUAMMOMY, BCe 06bACHAET . 51 He PUCKHY
YTBEPKAATh, UTO KpeMHUEBas GMONOrMA MPUHLMIMATIBHO HEBO3-
moxHa. Ho kpemuueBbie TBapy mO/mKHBI ObUIM GBI MCIIPAKHATHCA
MecKoM M WTb Ha M/TaHeTe C MOCTOAHHO M3BEPralolMMUCH BYI-
KaHaMM, eXeCeKyHIHO BeIOpachiBaloliMMK B aTMOcepy Menbyaii-
UIyI0 KPEMHMEBYIO Mblb. B npyrux ycnoBusax MajoBeposATHO, YTO
14-# ameMeHT Mor BBl CTaTh OCHOBOM JJISl 3KU3HM.

[MpaBaa, kpemHuit obecneyns cebe GeccMepTie, TaK M He MOPO-
auB ku3Hu. Ilogo6HO BUPYCY — KBa3sM)KMBOMY CYLIECTBY, — KPEM-
HUI 3aHA CBOK 3BOMIVOHHYKI) HWIIY, APasUTUPYA Ha JIPYTOM
3/IeMEeHTe, PacloN0XKEeHHOM B Tab/IMLe IPAMO TIOf] HUM.

B ToM cronbue Tabnuubl, rae HAXONATCA YINEPON M KPeMHMIt,
MOKHO 3aMETHTDb M [IPYTHe MHTepeCHble TPMMePDI TeHeanorMm 7e-
MeHTOB. [log KpeMHMeM HaxomuTcs repmanuit. [log repMmanuem
MBI HeOXuaHHO oOHapykuBaem onoBo. Criyckaemcs eule Ha Iie-
puop — TIOf OMOBOM pacnofiaraeTcs csunell. Mrak, gsurasces npsa-
MO BHM3 110 14-my cumﬁuy MEePHOLMYECKOM CUCTEMbBI, Mbl CHa4asa
BCTPeYaeM yI/iepoji — OCHOBHOM 3/IEMEHT JKMBbIX OPTaHM3MOB, 110-
TOM KpPeMHMI M FepMaHui, Ha KOTOPbIX OCTPOEHA BCA COBPEMEH-
Hasd 9NEeKTPOHMKA. [lasiee UIeT 0/10BO — HENPUMEYATENBHBIN Cepbli
MeTal, U3 KOTOPOro AenalT H6aHOUKM JyIA KYKYpysslt. 3aMbikaeT
3Ty MOCTENOBATEbHOCTh CBUHELl — 3MEMEHT, Donee WIM MeHee

* Onoso Mano MCNONL3YeTCA A MPOM3BOACTBA KOHCEpBHBEIX OaHok. B ocHoBHOM
HX NPpOM3IBOJAT U3 ﬂ)‘)ﬁéilof‘l CTAMKM WAM ATIMHHWA. TOHKOE OMOBAHHOE MOKPBi-
THE MCIIONB3OBAOCH MHIIE TIPU CO3AAHMH TEPBBIX KOHCEPBHBIX Danok, — [Tpum.
Hayy. ped.
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ry6urenbHblit 11 Bcero sxusoro. Kaxmpri mar, kasamoco 6bl, He-
B€NMK, HO HAlll MyTb JEMOHCTPHPYET, YTO HeGoNbluMe U3MEHEHNA
NOCTENEHHO HAKAI/IMBAKTCH, M PA3HMLA MEXY JNEMEHTAMM CTa-
HOBUTCA OTPOMHOM.

Eme omuH reHeanoruyeckuii ypox 3aKmo4aeTcs B TOM, 4TO BO
MHOTHMX CeMeiiCTBaX eCTh CBOA TaplIMBasA OBIlA — KTO-TO, Ha KOTO
ocTanbHasA POAHA MaxHyna pykoi. B 14-m cronbue tabnuin Men-
heneepa TakoB, HECOMHEHHO, FEPM&HMITG — 9MIEMEHT C COBEPILIEHHO
He3aBMAHOM cynbboi. Kpemuuit cerofus npumMeHseTcs B KOMIIbIO-
Tepax, MMKpOCXeMax, aBTOMOOM/IAX M KanbKynATopax. baaromaps
KPEeMHMEBLIM TIONYIPOBOAHMKAM Mofu ponetenn o Jlyner, 6na-
rogapsa kpemuuio QyHKUMOHMpYeT nHTepHeT. Ho eciu 6bi okono
60 neT Hasaj| CIOXKM/TACh HEMHOTO MHas cutyauus, B CeepHoit Ka-
nMpOpHUM CETONHA packuHynach 6pl He Kpemuuesas, a [epmanu-
€Bas [IONMHA.

CoBpemMeHHas NONYNMPOBONHUKOBAA MHAYCTPMA Havyana pas3Bu-
BaThcA B 1945 ropy B koprniopauuu Bell Labs B intare Heto-[Ixxepcn,
BCEro B HECKO/IBKUX MM/IAX OT MeCTa, I/ie CEMbIOJIECATHIO roflaMu
paHee ocHoBan cBow «¢pabpuky usobperennit» Tomac Ansa Inu-
coH. Yunbam Illoknu, MHXeHep-3/IeKTPOTeXHUK M (PU3MK, TOTIBI-
TalcA CKOHCTPYMpOBaTb HeQO/bIIOA KPeMHMEBBIN YCUIMTEND,
4TO6BI 3aAMEHNTD BaKyyMHble TPYOKM B MeitH(PEMOBbIX KOMITBIO-
Tepax. VMiHKeHepbl 04eHb He MI00MIH TaKue TPYOKH, MOCKONMbKY 3TH
ANMHHBIE CTEK/IAHHBIE COCY/bI, MOX0XKME HA OTPOMHbIE aMIIOYKH,
Ob1n HEYIOOHBIMM, XPYNIKMMM M K TOMY K€ OBICTPO neperpea-
‘nnch. Tem He MeHee 6e3 BakyyMHbIX TPYHOK 6biTo He 060MTHCD,
MOCKONBKY HYU OJIHO IPYToe YCTPOMCTBO HE MOI/IO PeliaTh TaKMX
ABOltHBIX 3afay. Bakyymubie Tpy6Kyu OfHOBPEMEHHO M yCUTUBAH
3NMEeKTPOHHBIE CUTHA/IBI, TAK YTO CaMble cllabble U3 HMX He 3aTyXamu,
M CITY KM/IH JIJIA TOKA «BOPOTAMM C OHOCTOPOHHMM JIBIKEHHEM» —
3NMEeKTPOHBI B HUX HE MOT/IN NIOWTH BCIIATH 0 3/IEKTPHUYECKOM L{eTH.
Ecnu xorpa-uubyap kananmsaumoHHble TpyGbi y Bac goma Haum-
Hanu MPOIYCKaTh CTOKM Ha3aj, Bbl BIOJIHE MOXKeTe MpPejCcTaBUTh
cebe maciuTabbl Bo3MoxHbIX npobnem. lloknu pewmnn nocTynurs
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€ BAKYYMHBIMM TPY6KaMM TaK ke, Kak IIUCOH B CBOE BpeMs CO CBe-
yamu. ViHxeHep OHMMA, YTO pellieH1e CBA3AHO C MEMEHTaMM-
nonynposofiHuKamu. Tonbko OHM MOIZM 06ECHeYMTb HYKHBINA
Ganamc, npu KOTOPOM B 9/1eKTPHYECKYIO Lieflb onagano 6bl gocTa-
TOYHO 9/IEKTPOHOB [i/1A BOSHMKHOBEHUA TOKa («[IPOBOJHMK»), HO
He CAMIIKOM MHOTO, YTOObI NIPOLIECC HE CTAHOBUIICA HEYMpaB/ise-
mbiM («omy»). [1pasna, lloknu okasajics 3amMeyaTe/IbHBIM HOBATO-
POM, HO HEBOXXHBIM MHIKEHEPOM, M €r0 «<KPeMHHMEBDIN YCUMTHUTENb»
TaK Hu4ero u He ycunun. TiueTHo npoMyumBImIMch Haf po6GieMoi
ABa rofia, OH OTAAN 3Ty 3ajjady IBYM CBOMM MOJIYMHEHHBIM, [IXKOHY
bapauny u Yonrepy Bparreiiny.

[lo samewanuio ogHoro 6uorpada, Bapaun u Bparresin «ucmbi-
THIBAM JIPYT K JPYTY TaKyio
mob6oBb, Kakasg TONBKO MOXET
OBITH MEXY ABYMs My4IINMM
apysbamu. Kasanocs, onu obpa-

Kpemuuit obecneynn cebe
GeCCMEpTHE. TdK W HE NOPOAKHB KN3HK,
Mogo6Ho BK pycy, OH 3aHAN CBOKO
3IBONKOLMOHHYIO HULLLY, NAPAHTUPYA
Ha APYrom INEMEHTE, PacnonoXeHHOM
B Tabnuue NpAMO NOA HAM.

30BBIBA/IM EQMHbIA OpPraHu3M,
B KOoTOpoM BapauH 6bin M03-
rom, a Bparreitn — pyxamu»’.
ITOT anbaHC NOIYy4YHICA O4YE€HD
MI0I0TBOPHBIM, Befb bapnus,
KOTOpOro 3a ria3sa, HaBepHoOe€, Ha3blBanu «601‘&1‘“‘[1’&'0!&1», 6bin CKopee
TEOPETHKOM, YEM MPAKTHKOM. M Bot ABO€ Y4YEHbIX BCKOpe NMpPULIITH
K BBIBOJTY, UTO KPEMHUIA CIMIKOM XPYIOK, 4T00OBI cCOOMpaTh M3 HETO
YCMAMTEN!, a TaKKe MJIOX0 mnopjaetcs ounctke. Kpome Toro, oHu
3HAa/M O CBOMCTBAaX 3/IEMEHTa repMaHuA, pacnonOxXeHHOro Ha OgMH
MePHOJ HIDKE, NPAMO nof kpemuueM. [lockonbky repmanmit umeeT
Ha OOMH 3H€]JI'ETDI‘{ECKHIT‘[ YPOBEHDb 60Hbllle, €ro 3MICKTPOHEL CBA3a-
Hbl c/labee M Jiy4ile MPOBORAT 3/MeKTpu4ecTBo. Ha ocHOBe repma-
Hus bapaun u BparTeiiH CKOHCTPYMpOBay NepBhI B MUPE TBEPHO-
Te/IbHBIN (a He BAKYYMHBI) ycUIMTeNb, 3TO MPOM3ONINO B leKabpe
1947 ropa. Oxum HasBanu CBOI MPUOOP «TPAH3UCTOPOM»,
BeposaTHo, HoBOoCTh nopasuna llloknun — npasena, To Poxaectso
oH BcTpevan B [lapuke u emy Hexora ObIN0 3aABUTD, YTO OH TOXE
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IPUIOXUN PYKY K 3TOMY H300peTeHuIo (MycTh M Havan paborars
He ¢ TeM snemenToM). llloknu pemmn Bo yto 661 TO HU CTaNo OT-
XBaTUTh CBOM KYCOK mouecTeit 3a paboty Bapauua u Bpatresina.
Hert, oH He 65111 IIOXMM YeTOBEKOM, HO Besl cebs coBepieHHO Ges-
3acTeHYMBO, yOeaMBLIMCE B BEPHOCTM CBOMX JOrafiok u Gyayum
abCcoNMOTHO yBepeHHBIM, YTO 3ac/IyXKMJ/I CNaBy «OTLA BCEX TPaH-
sucropos». ITogob6uylo GesanennaumonHocTs [lloknu npossBun
M TOpasfio MO3xe, yXKe Ha CK/IOHE JIET, KOTZ4a OTBEPr BCIO PU3MKY
TBEPHOrO Te/la M 3aHA/NCA €BreHMKOM — «HAYKOH» O BbIBEJIEHUM
COBepLUEHHbIX N10Jel. OH Bepuil B KacTy «Omaroc/ioBeHHO! MHTEN-
NUreHIMK», NOR0OHYK MHAMIACKUM Xpelam-OpaxmMaHaM, M cTan
cobuparh cpeAcTBa Ha «6aHK CTiepMbl TEHMEB» , 4 TaKKe BBICTY-
narhk 3a CTEpUAM3auMio GeHAKOB M MpPefCTaBUTeNel Pa3NTUYHBIX
MEHBIIMHCTE 32 IeHeXXHOe BOIHArpaKIeHue — TaK OH Ipefiaran
TPEROTBPATUTL «CHUKEHUE KOMNTEKTHBHOIO OOIeYe/IOBE4eCKOro
MHTENNEeKTyanbHOIO YPOBHMY.

Cnemno sepuysiuce u3s Ilapmxka, lloknu cran 6es saspenns
COBECTM BCTpeBaThb B KOMIIAHMIO M300peraTeneit TpaHsMcTOpa.
B Bell Labs coxpanunmuce dororpadmm s npeccol, Ha KOTOPBIX
3ane4ar/eHbl TPOe Y4eHBIX, Kak OyATo Haxopawmxca 3a paboToil.
Ha rakux cuimxkax Lloknu Bcerga ctout Mexpy Bpatteitiom u bap-
AMHOM, CIOBHO BKIMHUBAACH B UX XUBYIO CBA3KY M BO3NIOXKHUB 80U
PYKM Ha maboparopHbie Mpubopbl. Momosible COTPYIHMKY BBIHY -
JiEHBI BBITTIA/IBIBATh ¥ HETO U3-3a CTIMHBI, KaK 6y/ITO OHM BCETO TMIIb
CKPOMHBIE aCCUCTEHTBI. ITH oTorpadmmu 1 cTanmu HayagOM HOBOW
peanbHOCTH, B KOTOPO# HayyHOoe cooblecTBO NMpU3Hano usobpe-
TE€HWe TPaH3UCTOPOB 3aCAYTON TPOMX, A He ABOMX UCCIeoBaTeNnei.
Bcekope Iloknu nopen cebs Kak Me/TOYHBIN KHA3EK B CBOEH BOTYMHE
u Boinyaun bapamuba, cBoero OCHOBHOTO MHTEIEKTYa/IBHOTO CO-
nepHuKa, nepeiTi Ha pabory B Apyryio naboparopuio, He CBA3aH-
HYIO ¢ MCCIEROBaHUAMY NoNyNpoBoAHKKoB. Teneps nmenHo lloknu
Mor pa3paboTaTh BTOPOE MOKO/ICHUE TEPMAaHUEBBIX TPAH3UCTOPOB,
Gonee mpMBIEKAaTENbHOE ¢ KOMMEPYECKON Touku 3permsa. Heyau-
BUTENbHO, 4T0 bapauu Bckope nokuuyn Bell Labs u nepe6panca Ha
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paboty B Yuusepcuter Mnnunoiica. On Obin HACTONBKO Ys3BIIEH,
YTO HAYMCTO 3a0POCKI MCCIIENOBAHMS IOy IPOBOJHUKOB,
Tepmanmit Taioke okasaica HeBoctpebosannbiM. K 1954 ropy
TPaH3UCTOPHbIE NPOM3BOACTBA PA3MHOMXKMINCH, Kak rpubel mo-
cne poxpa. IlponeccopHbie MOLIHOCTH KOMIBIOTEPOB BBIPOCTH
Ha NMOPAAKH, MOABWINCH LE/Ible K/MAcChl HOBBIX MpM6OpOB — Ha-
NnpuMep, KapMaHHbIE PaMONPMEMHUKH. VI Ha TIPOTAXKEHMH STOrO
Oyma MHXXEeHEPbI IPOJIOMKAM PACTOYATH KOMIUTMMEHTHI KPEMHMIO.
B yactHocTy, 370 OBIO 06yclIOBNEHO TeM, YTO TepPMaHMM OKa3ai-
CA KanpusHbiM 3neMeHToM. OH, KOHeYHO, 0YeHb XOPOILIO MPOBOANII
3NMEKTPUYECTBO, HO TTPU 3TOM CUIBHO Pa3orpeBasiCA, U [IPH BHICOKMX
TeMInepaTypax repMaHueBble TPaH3MCTOPbl HaYMHAIM GapaxauTe.
CymecTBeHHO€ JIOCTOMHCTBO KPeMHMS 3aK/1I0Ya/I0Ck U B TOM, 4TO
OH AAB/IAETCA OCHOBHLIM KOMIIOHEHTOM I1eCKa M [103TOMY B 6yKBarnb-
HOM CMBIC/IE «/lellleB/ie TPA3N».
Yuenvie no-npexHeMy Bepu-
M B TEPMaHMA, HO TpPaTUAK
OTPOMHOE KO/IMYECTBO BpeMme-
HM, NPUAYMbIBAA MPUMEHEHHE

(ywecTBeHHOE JOCTONHCTBO KPeMHHA
3aKNKYanoCb M B TOM, YT0 OH ABNABTCA
OCHOBHbIM KOMMNOHEHTOM Miecka

1 No3TOMY B GyKBanbHOM CMbiCne

KpEMENID. «/ieLIeBNe FPA3MY.
B Tom ke 1954 ropy cocron-

noch cobpaHue, MOCBAIEHHOE

nepcrneKTUBaM NonynposofiHukosoro 6usneca. Ilocne ouepenHoro
CMOXCHOrO JIOK/Iajia O TOM, YTO CO3JlaHMe TPAaH3NCTOPOB Ha OCHOBE
KpeMHMA NPefCcTaB/IsAeTCA HEBO3MOXKHbBIM, BCTall KAKOH-TO AEP3KHi
TeXacCKMI MHXXEHEP M 3asBWI, YTO y HEro B KapMaHe ecTh paboumit
KpeMHUEBBIH TPAH3UCTOP, N1OC/IE YEro NOMHTEPECOBAIICH, HE XKeNalT
/N KOJIIETH [IOCMOTPETh Ha Npubop B fieficTBUM. ITOT HOBBIH Bap-
HyM™ — a 3Banu uHxeHepa [opnon Tun — BHITaLIMT repMaHUEBBIN
3aNMCHIBAKIMIT IPOUTPBIBATEND, MOAKTIOYMT ero K BHEIIHUM JH-
HaMMKaM, @ OTOM BCKUITATHIT MAac/IO M KAPTHHHO NOTpy3ui npubop

* ®uneac Teitnop Baprym (1810-1891) — snaMenuToii aMepHKAHCKHI aHTPENpeHep
1 WOYMEH, W3BECTHBIA cBOMMY MucTHpMKaumamu. — [Tpum. nep.
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B Gypsawmyio sxunkocts. Heyausurensso, 4to anmapar MrHOBEHHO
neperpesncs M 3ariox. BelyiuB BapeHblil IpoUrpbiBare/b, Tua ma-
B/IEK OTTYla F€PMaHMEBbIN TPaH3NCTOP M 3aMEHM/I €r0 CBOMM,
KpemHueBbiM. [Totom on noeropun dokyc ¢ macmoM. Mysbika Kak
HM B 4eM HM OBIBa/I0 TUNIach M3 MHAMUKOB. B TOoT MoMeHT, Korjga
TONMMa 6M3HECMEHOB IOMYANach 0 MIATHHIX HAYITHUKOB, YCTAaHOB-
NIEHHBIX Y 3aJiHeil CTeHbl KoH(epeHI[-3ana, TepMaHuii 6611 3a6bIT.

K cuactsio mia Bapauea, 3TOT aKkT JpaMbl MMeN CYACTAMBBI,
nycTh M HecknafgHbii Kowell. Ero pabora ¢ repmanneBsiMM nomy-
npoBofHuKamu Gbla Npu3HaHa CTOMb BAXKHOM, 4TO OH, Bparrein
u (ax!) loxnn B 1956 roay 6bin ynocroensl Hobenesckoit npemun
1o ¢uauke. BapauH ysHan 3Ty HOBOCTb OfHRKABI YTPOM II0 Pajiio
(x TOMy BpeMEHM, BEPOATHO, 3TO Obl/l NPMEMHMK Ha KPEMHHEBBIX
TPaH3MCTOPAX), MOKApUBaA AMYHULY Ha 3aBTpak. OH TaK pasBoi-
HOBAJICA, 4TO CAY4alHO ONMPOKMHYN CKOBOPOJAKY Ha 1on. 3Han 6bl
OH, 4TO 3TO He MOC/TeiHMII ero «HoOeNeBCKMIt TPOKOI». 3a HECKO/b-
KO JIHeit 10 TOP)KECTBEHHOI L|epeMOHMM, KOTOpasA, KaK M3BECTHO,
nposoputca B [IIBenun, on nocTupan csoii 6enkmi rancryk-babouxy
M CMOKMHI BMECTe C I{BETHBIMM BelllaMM, TaK YTO OHM Mpuobpenn
3e/leHblit 1[BeT (TaK MOr cleaTh KaKoii-Hubyab u3 ero crysenTtos!).
A B nenp nepemonun onu ¢ bpaTrTeitHoM OYeHb HepBHMYANIM Tiepe],
BcTpedeit ¢ koponeMm Illseunn Kapnom Iycrasom u Harnoramuch
XMHMHA, 4TOOBI YCIIOKOUTE JKeNyAKu. BeposTHO, 1eKapcTBO He mo-
MOLJI0, MOCKONbKY, Koraa ['ycras noxypun Bapauna 3a ro, uto TOT
ocTaBuiI CBOMX chiHoBel B [apBappe ([>koH onacasics, 4TO OHM MO-
TYT MPOBANMTh 3K3aMeH), a He B3an ux B [lIBenuio ¢ coboit, ToT mpo-
XJIafIHO OTLIYTH/ICA: MOTI, 00A3aTe/IbHO MCTIPABUT OMJIOUIHOCTD, KOT-
na npuenet 3a HobeneBckoil npemueit B crefytommuit pas.

Ecnu He cumTarh nomo6HBIX MPOMaxoB, LiePeMOHUA CTana HacTo-
AmMMM TpuyM¢poM /1A MOAYTIPOBOTHUKOB, XOTA M OU€Hb KPAaTKUM.
Pyxosoputenu IllBefckoit akajeMun Hayk, KOTOpasa NMPHUCYKIaeT
Hob6enescxue npemuu no xumum u ¢usmKe, B JajabHeHIIeM Npex-
MoYMTaNIH B03Hal‘pa}l(ﬂa'l‘b HCCnegqoBpaHMA B oﬁnacrn YUCTOM Hay—
Ki, a He MH)KeHepuu. Bpicokas uecTnb, okasaHHasn msoOperarensam

56



Mnaea 2. Moyt 6nuzHeubl U naplinean oBLa: reHeanorua snemMeHToB

TPaH3UCTOPOB, OblIa PelIKMM PEBEPAHCOM B afipec NpUKIAJAHOM
Hayku. Tem He meHee yxke B 1958 rofiy B TpaH3MCTOPHOM MHAYCTPUH
paspasuica Kpusuc. A nockonbky bapaus yxxe He paboran B 3TO#
obnacTH, fBephb B Hee 0Ka3anach OTKPhITA /I HOBOTO repos.

Yepes 3ty aBeps u npouen [Ixex Kunbu, xors eMy, HaBepHOe,
NPUIDIOCH MPY 3TOM HEMHOTO HarHyTbCA — HAII Tepoif 6bI1 BHI-
COKOT0 pOCTa, TPMMEPHO METP BoceMbiecaT. Kunbu 6uin Tvnmy-
HBI PO30BOIIEKMIT KaH3acell M TOBOPU/T MeJ/IEHHO, KaK TMPUHATO
B Tex xpaax. On okono 10 net mpopaboTan B BEICOKOTEXHOMOTMY-
HOM 3aXOMYCTbh€ Ha 3aBO/Ié B TOpojie MHJ‘I}'OKH. MNOKa He YCTPOMIICH
Ha pabory B xomnauuio Texas Instruments. Kuabu umen gumiom
MH)KeHepa-3/IeKTPOTeXHMKa, HO ero nepsoil sajaqeii cTano peule-
HM€ M3BECTHOM NpobaeMbl KOMIIBIOTEPHOTO 00OPYAOBAHMA, KOTO-
pas Ha3bIBAETCA «TMpaHuA Yucen». B npuHuMne, felesbie KpeMHMU-
eBbIe TPaH3MCTOPbI paboTanu XopoLlo, HO 1A TOHKMX KOMITBIOTEp-
HBIX cXeM MX TpefGoBanocek BenMKoe MHOXKecTBO. TakuM obpazom,
TEXHOMOTMYECKMM KOMNAaHUAM, BKiw4as Texas Instruments, npu-
XOIM/IOCH I€PXKATh IeNble AaHTaphl, B KOTOPBIX TPYAMIUCh HU3KOO-
nnaunBaemblie paboune (B OCHOBHOM >KEHIIUHBI). DTH TPYXKEHMITI
M TPYXEHUKH LeIBIMU THIMM CYTYNUIUCH HaJl MUKPOCKOTIAMM, PY-
raiuch, UCXOAUIM TIOTOM B 3aI[MTHBIX CIEIOBKAX M TasAMN MeNKue
KpeMHUeBbIe JieTanu. Takoi npouecc 61 HE TOMBKO JOPOTOCTOA-
MM, Ho 1 HeadekTuBHBIM. B m060it Takoit cxeme obAsaTenbHO
nonajganuch KaKme-10 KOHTAKTbl, KOTOpbie Obl/M IIOBPEXAEHBI PK
cbopxe nan paboranu nnoxo. Ho uneHepbl He MOIIM COKPATHTD
KO/IM4ECTBO TPAH3MCTOPOB — B 3TOM M 3aK/IK04Yanach THPaHUA
4UCel.

Kunbu npubein Ha pabory B Texas Instruments 3HOMHbBIM HIOHb-
ckuM gHeM. [lockonbky OH Obln HOBMYKOM, €MY He ronarasncsa or-
nyck. ¥ Korna B MIOfe TBICAYM COCTYXKMBLEB OTMPABUIMCH HA 065~
3aTeNbHble KAHUKYIIBI, [)KeK OCTancsa NMpakTU4YecKu B OUHOYECTBE.
HecomHeHHO, MOMy4YuB TaKyio NepebIlIKy U MopaboTas B TUIIMHE,
OH yOenmcs, 4To fAep)KaTh THICAYM paboumx, KIenaoLmux TPaH3u-
CTOpHBIE CXeMbl, — 3TO HOHCeHC. IIpu moYTy MO/THOM OTCYTCTBMM
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HauanbCTBa, ¥ Kunbu 66110 ocTaTouHO CBOOOHOTO BpeMeHH, YTO-
6bi pasBUTH MJI€I0 HOBOTO YCTPOITCTBA, KOTOPOE OH HasBal «HHTe-
rpanbHOM cxemoi». B 0OBIYHBIX cXeMaX TMPUXORMIOCH COOGMpaTh
BPYYHYIO He TONBKO TPaH3MCTOPHI, HO M JApyrue feTanu. Yrinepop-
Hble PE3UCTOPbI M KepaMH4YeCKHMe KOHIEHCATOpbl Tarke Tpeboba-
I0Ch aKKYPATHO CIIZIETaTh MeAHbIMM NpoBopkamu. Kunbu orkasan-
cA OT Takoi c60poYHOiI (pasbl, peliMB NPOCTO BhIpe3aTh BCe JieTa-
M — PE3MCTOPbI, TPAH3MCTOPbI M KOHAEHCATOPbI — M3 LIE/IbHOTO
KYCKa TOMYNPOBOAHMKOBOro Matepuana. 310 6blia npeBOCXoiHasn
upes — TMpeAcTaBbTe cebe XyMOKECTBEHHYIO M CTPYKTYPHYIO pas-
HMIY MeX/Ty BbICEUEHHMEM CTAaTYM U3 MPaMOPHOI TabiObl M moCTe-
NEeHHBIM THIATENbHBIM BasHUEM KaXKJIOro MYCKY/a, KOTOPble MOTOM
IPUXOIUTCA CBA3BIBATH MpoBonokoit. Kunbu pemmn He nomaratsca
Ha KpeMHMI1, KOTOPBIL MOT OKA3aThCsl Hé COBCEM YUCTHIM, U U3TOTO-

BMJI TPOTOTHI CBOEH CXEMBI 13

i s I‘CPMEIHHE.
TonbKo 0AWH yueHbIi — JAMUTPHiA

WBaHoBuy Merpenees — cvor
OTCNEANTL W CNPOrHO3UPOBATE CXOKME
YepThl y INEMEHTOB, HABeKH BNHCAB
CBOE UMA B UCTOPUI) KaK aBTop
nepuoauYeckoil Tabnuubl.

B uTOre Takme MHTErpanb-
Hble CXEeMbl [E€HCTBUTENbLHO
130aBMNIN MH)KEHEPOB OT KpoO-
TIOTAMBOTO py4yHoro Tpyza. [To-
CKOJIbKY BCE 3/IEMEHTbI Obi/in
BBIPE3aHBI M3 OJHOTO M TOTO
e 61oKa, HUYero masaTh 607b-
we He Tpebosanock. Ha camom fiene Bckope Takaa maiika cTana mo-
MPOCTY HEBO3MOKHOIA, TAK KaK TPOLIECC BIPe3aHus MHTErpambHbIX
CXeM OKa3aJIoCh JIerKo aBTOMaTusupoBate. CTanu MOABAATBCA Ha-
60pbl MMKPOCKOIIMYECKMX TPaH3UCTOPOB — IIepBble HACTOALINE
KOMIbloTepHble 4unbl. Knuabu tak M He MOMyYM/ 3ac/y’KeHHOro
BO3HArpaXJieHMA 33 CBOe JocTMXKeHue — ofuH u3 nporexe Illok-
N TIOfiaJl BCTPEYHBIA MATEHT, HECKONbKO Gonee NeTabHBIA, YeM
y Kunbu. XoTaA oH 1 ono3gan Ha HECKO/IbKO MecsAleB, eMy yianoch
oTrobpaTh npaBa Ha nsobperenue. Ho TexHonornyecKme sHTY3MacThl
no ceit ieHb Bo3faT Kunbu fomkHble noyecTH MHxKeHepa. B rpo-
MBILIJIEHHON OTPACiy, THE KU3HEHHBIA MK U3JIeNus U3MEPAETCH
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MecALlaMH, MUKPOUYMITBI IO-TIPEXHEMY CO3/IAI0TCH TEM Xe ciocobom,
NPUHIMIIMATTBHBIE OCHOBBI KOTOPOTO 3anokeHb! Gonee 50 et Hasap.
A B 2000 rony Kunéu nakosei-to nonyuun Hobenenckyio npemuio
3a u306peTeHNe MHTETPATBHOM CXeMBI .

[pycTHO nuiib TO, YTO HUYTO HE CMOIVIO BOCCTAHOBMTDL pemy-
Tauuio repmanus. [lepsas repmanuesas cxema, M3roTOB/IEHHas
Kunbu, ceroans xpauurca B CMMUTCOHOBCKOM MHCTHTYTE, HO Ha
peanbHOM TEXHMYECKOM PbIHKE FepMaHMIii 0Ka3a/cA He Y JeN: KpeM-
HMIA ropasjo aeiuesie u gocrynHee. Cap Mcaak HewoToH Korpa-To
CKa3a, YTO CBOMMM ycrexamu 06s3aH TOMY, 4TO CTOA/ Ha I/IeYax
ruraiToB. OH MMen B BHMAY TeX YYCHBIX, YbMMH NOCTIDKEHUAMM
BOcnonb3oBancA. Tak U repMaHMit BBIMOMHUA BClo paboTy, 4To6bI
KPEMHMI MOT CTaTb CMMBOJIOM 1enodi amoxu. Cam xe repMmaHui
OCTancA PANOBBIM M He3acNy>KeHHO 3a6BIThIM o6MTaTeneM nepuo-
MUYECKON CUCTEMBI.

Ha camom piene Takas cyapba nocturia He Tonbko ero. bonpumn-
CTBO 37IEMEHTOB He3acTy)keHHO oboiifleHsl BHMMaHueM. IIpakTu-
4ecku 3a6BIThl ladke MMEHA MHOTMX Y4YEHBIX, OTKPBIBIUNX PAL 37le-
MEHTOB M 3alO/IHUBIIMX MycToBaBlIMe KieTKH. Ho HekoTophle u3
9NEMEHTOB, B YaCTHOCTH KPEMHMIA, N0/Ib3YIOTCA BCEMUPHOI CaBoit,
KOTOpas He Bcerja onpasjanta. Korja ydensie paboTanu Haa nep-
BbIMM BapMaHTaMy INEPUOANYECKON TaONMLIbI, OHM YXKe 3aMe4anu
CXOJICTBO MEX/1Y HEKOTOPbIMM 3/IeMEHTaMI. XMMUYECKHe «TPUAZIbI»,
APKNM NPUMEPOM KOTOPBIX ABMAETCHA TPYNIa «yINepos — KpeM-
HUMI — repMaHuit», OBITM MepBON MOJCKA3K0M O CyleCTBOBaHMM
nepuopyeckoro sakona. Ho Hexoropsie yuenbie okasamiuch Gonee
BOCIIPMMMYMBBIMYU K JIeTa/IAM, YeM KOJAeru, M CMOIIM Pacrio3HaTh
HesiBHblE 4YepThl, oObeMHAIONIMEe Le/lble CeMeHCTBA S/eMEeHTOB.
B aTOM 27meMeHTHl HANIOMMHAKIOT HAC € BaMU — BeJb B HEKOTOPBIX
CeMbAX Ha MPOTAXKEHUM MHOTUX IIOKONICHUM IPOAB/IAETCA ropOoHO-
COCTb MK AMOYKM Ha wekax. Hakonew ogun yyenbiin — IMurpui
Mpanosuy MenzieneeB — cMOr OTCIEAUTL M CIIPOTHOSHPOBATD Ta-
KHe cxoxkue 4epTbl. OH HaBeKM BINICAT CBOE MMA B MCTOPMIO KaK
aBTOP TEPUONMYECKON TaOMMIBI.



3.TAJIANArIocCbl TAbJiulbl
MEHAEJIEEBA

33 31 k] k] 70 [ &5
As vy | yol e 6
74922 B T3 14001 16 BB .06 173.043 167,259 158,924

M 0KHO CKa3aTh, YTO UCTOPUA IIEPUOANYECKON CMCTEMBI — ITO
MCTOPHA MHOTOUNC/IEHHBIX YY€HbIX, 6/1aroapa KOTopbIM Ta-
6muia npuobpena coBpeMeHHBIN BUJI.

INepBriit 13 repoeB 3TON IMaBbl HOCUT OIHO U3 TEX MUMEH, KOTO-
pele U3 cOBCTBEHHBIX cTanu HapuuatensHbiMu. Korma Mer BeTpe-
YaeM B MCTOPMYECKUX KHUTAX YIIOMMHAHMA O JOKTOpe [MnboTere,
Yapnsse [Monuu*, Kione Jleorape*™ unu Itbene Cunyate™”, He-
BOJIBHO YNBI6aeMCsA OTTOrO, YTO KTO-TO JEMCTBUTENLHO HOCHI Ta-
Ky (amunnio. Mbi norosopum 06 OHOM M3 CO3flaTeneil mepno-
ANYECKOI CHMCTEMBI, 3aCNYKMBAINX 0COOBIX MOXBa, TaK Kak ero
SHAMEHMTAs TOpeKa [I03BOMWIA MPONEMOHCTpUpOBarh Gonblie
crygeHyecknx Qokycos, Yem mo6oit Apyroi nabopaTopHblil npu-
6op. MoxeT moKa3aTbCsi HEBEPOATHBIM, YTO HAlll TEPOH, HEMELIKMM
xumuk Pobept ByHseH, Ha camoM fienie He usobperan «CBOIO» TO-

* Yapnss [TorHuw (1882-1949) — HTanLAHCKHIA NPeANPHHNMATETH, CO3/lATENb uHaH-
cooit siupamuant [loxums. — [Tpus. nep

** ¥iwons Jleotap (1838/1842-1870) — dpaHLy3cKuit IHMHACT; NPUIYMAHHBIA UM
LeNbHBI THMHACTHYECKHI KOCTIOM HAa3BaH ero umeHem. — [Ipum. nep.

*** Srven Cunyar (1709-1767) — MMHHCTP ¢hpaHilyackoro ABOpa, OTIMHABUINMACH

HeGbIBANOA CKYNOCTEIO; 33 3TY CKYMOCTh ObIT HAPAKIIEH «CKYTNOH» KapUKaTypoil
B BHJI¢ TEHEROTO NpOQHNA, faBiuell Ha3BaHKe BCeM rpaduyeckuM Maobpaxenuam
Takoro popa. — [pust. nep.
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PE/KY, & HPOCTO HEMHOI'O €€ YCOBEPUIEHCTBOBA/ M IIONYNAPU3OBan
B cepegune XIX Bexa. Ho naxe 6e3 Hee ero :xuanb okasanach moiHa
BCAKMX OMACHOCTEN M KaTacTpod.

B monopoct ByH3aeH Bcepbea MHTEpecOBANCA MBIIIBAKOM. XOTA
atot anemeHT Ne 33 6611 M3BECTEH ellje B aHTUYHBIE BpeMeHa (ipes-
HEPUMMCKKe OTPABMTENN CMA3bIBANM UM MHXKXMP*), HEMHOIME 3aKO-
HOMOC/TYIIHbIE XHMUKY UMENU NpejcTasieHne o HeM. Bce uamenu-
n0ch, Korjga ByHseH cTan BO3MTBCA C 3TUM AfIOM B CBOMX CK/ITHKAX.
CHavana oH padoTan ¢ KaKoAuIaTaMu** — coeMHEeHUAMM Ha OCHO-
Be MbllIbsAKa. HasBaHWe «KakKogunaT» IPOMCXONMUT OT I'PE4YeCKOro
C/I0Ba CO 3HAYeHMEM «3/I0BOHHbI», ByH3eH npusHaBancs, YTo Ka-
KOAM/IAThl CMEPIENN TaK YXKacHO, YTO [aXKe BbI3bIBANM Y HEro ra-
MIOLMHALMY, «MTHOBEHHO MPOBOLMPOBANM OPOXAaHME PYK M HOL
npnﬂonﬂﬁu Aaxe K TOMOBOKPYXKEHHIO M IOTEpe YYBCTBUTENbHO-
CTH». SI3BIK «TTOKPBIBANICA YEPHBIM HaneToM». BepoaTHo, paau cob-
cTBeHHOI GesomacHocT ByH3eH Bckope CMHTE3MpPOBan BelECTBO,
Mo ceit fieHb CYMTAIOLLeeC HAMTYYIIMM MMPOTUBOANMEM OT MBILIbA-
Ka, — TMAPOKCUJ JKemesa. ITO coelMHEHMe, IOXO0XKee HA PXKABYMHY,
CBA3BIBAETCA C MBILIBAKOM, MIONIABILMM B KPOBb, ¥ BHIBOJUT €T0 M3
opranuama. Tem He MeHee ByH3aen He Mor ybepeubcsi OT BcexX ormac-
HocTel. M3-3a cny4aiiHOro B3pbiBa XMMMWYECKOIO CTaKaHA C MbI-
WHAKOM YY€HBIi JIMLIM/ICA [IPaBOro I71a3a M OCTA/ICA MOMYCHAenbIM
Ha ocTaslumecsd 60 net xKU3HM.

[Tocne aroro ciyyas ByH3eH mpeKpaTH/ OMbITHI € MBILIBAKOM
1 TIpefancA cBOel CTPacTH K M3Y4YeHMIO eCTECTBEHHBIX B3PHIBOB.
Ero npusnekano Bce, YTO € MIYMOM BbIPHIBA/IOCH U3 3EM/IH, U OH
MOCBATHI HECKOIbKO JIeT MCCNEJOBAHMIO Teii3epOB M BYNMKAHOB.
Pobept camocTosTenbHO cobupan MX mapel M KHOALIME >KMAKO-
ctu. Kpome Toro, bynsen coopyaun y cebsa B naboparopun moaens

* Peub ujiet 06 Hcnonb3oBaHMM OKMCH/IA MBIILLAKA B KAYECTRE A/1a Cpeay ,upemlepi{'u-
ckux orpasuteneit. Camas wasectHas ua Hux — Jlokycra, — ITpum. nayw. ped,
** Conu KaKoTMNOBOM KHCIOTH — AROBMTOTO M KAHLEPOreHHOTO MEIIBAKOOPTaHHYe-
CKoro coeMuenun. — [lpum. nayu. ped.
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reitsepa Crapniit Cly)kaka M BBIACHU, KaK B reif3epax HarHeTaeTcs
nasnenue u obpasyercsa dontan. PobepT BHOBb 3aHANCS XUMMEI,
nocTynue Ha pabory B leiinensbeprckuit yausepcuter B 1850-x ro-
Aax, ¥ BCKOpe HaBEYHO BIMCA/ CBOE MM B MCTOPHIO HAYKM, CO3[aB
CEeKTPOCKON. ITOT MUHCTPYMEHT MO3BOJIsET H3y4aTh COCTAB Belle-
CTBA M0 CIEKTPY, KOTOPbIil OHO Ha4MHAeT M3NMYy4aTb NPU Harpesa-
aun. Ka/iblii 97eMeHT NepuoinyecKoil CUCTeMbl B 3TOM Ciy4Yae
JlaeT y3Kue MONOCH B pasHbIX 4acTAX crnekTpa. Hanpumep, aTomsl
BOAIOPOAa BCerjia M3NYy4YalT KPacHYIO, JKE/ITO-3€MEeHYI0, CBETIO-
rony0yio M CHHIOW NOOCHL. EC/IM Bbl HarpeeTe Kakoe-TO HEM3BECT-
HOE BELIECTBO U CNIEKTPOCKOI MOKAXET, YTO B €T0 M3NYYEHHH eCTh
MMEHHO TaKMe CIIEKTPanbHble TUHUMK, TO MOXKHO OBITh YBePeHHBIM,
4TO 3/1€Ch CONEPKMTCA BOAOPOA. IT0 6611 PyHIaMEHTATBHBII TIPO-
PHIB B HayKe, MEPBBIA COCO6 MPOHUKHYTH B CYTh 9K30THHECKMX

COeMHEHNI, He KMIATA MX

M HE pa3jaras B KMC/IOTax.
BVIHEHH NPUENEKaN0 BCe, YTO C lWymom

BbIPbIBANOCH M3 3eMAK, U OH NOCBATHN
HECKONbKO NIET HCCEA0BAHMIO
rei3epoB 1 BYNKaHOB.

Cobupas nepsbiil ClIEKTpPO-
ckomn, Byusen m ero crygeHr
YCTaHOBM/IM CTEK/IAHHYIO TIpK-
3MY BHYTPH IIYCTOTO ALMKA H3-
nop curap, 4To6bl MCKNIOYMTh

HonajaHMe CBeTa U3BHE, a MOTOM IIPHMKPENM/IN CBEPXY ABa OKYIApa
OT MOA3OPHBIX TPYO, YTOOLI 3arNANbIBaTh BHYTPh, KaK Ha IHOPaMe.
EnuHcTBeHHaA cepbesHas mpobnemMa, ¢ KOTOPO#H CTONMKHYNACH CTIeK-
TPOCKOIIMA Ha 3ape CBOEW MCTOPHM, — TMOMYYUTh HACTONMBKO TOPHA-
9Mif OTOHB, YTOOB BOCTI/IAMEHUTD aHANM3MpPyeMble BenjecTsa. [To3-
TOMYy ByH3eH CKOHCTpyMpOBan elje OfiHO YCTPOMCTBO, 32 KOTOpOe
€My f10 cux nop 61arogapuel BCe, KTO XOTb pa3 MbITA/ICH PacIUIABUTD
NIACTMACCOBYIO TMHENKY uau npobosan nogxeys Kapanpau. Po-
Gepr Mo3aMMCTBOBAN Y MECTHOIO TEXHMKA NPUMUTHBHYIO [asoByIO
. TOpeNIKY M IpUJIe/iajl K Hel KianaH, KOHTPO/IMPOBaBIINiA IOCTYIIe-
Hue Kucnopopa. Eciim Bl npunommuHaeTe, Kak BO3MINCh C TOPeNKOi
Byn3ena Ha ypokax XMMMM M HOXKMMaJIM KHOIIOYMKY CHM3Y — [ia, 3TO
TOT CaMbiil Knanas. B peaynbrarte nnaMs ropeiku npeBpaTunoch Ua
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HeapPeKTUBHOrO MOTPECKMBAIOIIETO OPAHIKEBOTO OTHA B CIIOKOM-
HBIIT M AWM TONY60M A3BIYOK, KOTOPBIH CErOAHSA MOXHO Habmio-
[aTh Ha 110001 ra3oBoM MIUTE.

Bnarogapa pabore ByHsena, 3sanonHenue nepuOANYECKON Ta-
6mubl crano 6picTpo mpoasurathca. Cam Pobepr ckenTuyecku
OTHOCWJICA K Mjjee KnaccupuKaluu 371eMEeHTOB 10 UX CIIeKTPaM, HO
OPYrMX y4eHbIX TAKO/ MOAXOM He CMYIIA/, M CIEKTPOCKOM MOYTH
Cpa3sy CTanu NPUMEHATDb A UEHTU(PUKALMM HOBBIX 3TEMEHTOB.
He MeHee BaXKHO M TO, 4TO CMIEKTPOCKOMMUA MOMOT/IA OTCEATh MHO-
rue omubouHsie coobienus 06 OTKPHITHM HOBBIX 3/IEMEHTOB —
OKa3a/oCh, 9YTO B paHEE€ HEMIBECTHBIX COCMHEHMAX HEKDTOPHE
M3 HUX BCTpedalnTca B HeoObuHbIX dopmax. Takon HajeXKHBbI
cnocob onpejie/ieHns COCTaBa BELECTB 3HAYMTE/IBHO CIIOCOOCTBO-
BaJl IOHMMAHMIO CTPOEHUSA MaTEPHM Ha CaMOM ITy6OKOM YpOBHe.
Tem He MeHee yueHbIM TpebOBanOCh He TONBKO HAXOAUTH HOBBIE
3/IEMEHTbI, HO M YNOPAJOYMBATL UX B BUJIE CTPOMHON CHUCTEMBI.
WM 3pech Mbl JOMKHBEL OTMETUTE QUEpPeHOA 3HAYMTENBHBIN BKIAT
ByHsena B pasBuTHE NepHOANYECKON cUcTeMbl: B 1850-e roast oH
copmuposan B leitiennbepre nenyo HayuHYIO WKONY, MpeCTa-
BUTENMM KOTOPOJ BHIMOMHUIM BaXKHYIO MOATOTOBUTENbHYIO pabo-
TY, 3a/7I0)KMB OCHOBHI Mepuofuyeckoro 3akoHa. Cpenu Hux Obin
Hall cnefgylomuit repoit, JIMmutpuit Msanoeuy Menjenees, Koro-
poro Bech MUp 3HaeT KaK CO3JlaTels NePUOJMYECKON CUCTEMBbI
371EMEHTOB,

Ha camom nene Menpernees He co3gan CBOK TabMMIy ¢ HYIA, paB-
HO KakK u ByHseH — cBOw0 ropenky. Buiio npenpuHaTo He MeHee
IIECTH MOMBITOK CO3/aTh MOJOOHYI0 MAaTPHIY, M BCE 3TH MPOEKTHI
CTPOMAIMCH Ha «XMMMWYECKOM CXOJCTBE» PAas/MMYHBIX H7IEMEHTOB, 3a-
MEYEHHOM ellie paHblle. MeHienees NonbITancs MOHATh, KaK MOX-
HO OODEMHUTL MX BCE B CPaBHMTENbHO HeGONMbIINE TPYMIIBI MPO-
CTHIX BEIIECTB CO CXOXWMMM CBOMCTBAMH, a TIOTOM BBIBEN M3 HTHX
OMBITOB C MEPUOAN3AIIMEN TEMEHTOB Hay4HBI 3aKoH. B aTOM OH
nonoben fomepy, cobpasiiemy U3 pasposHeHHbIX rpedeckux Mudos
anoc «Opucces». Hayka Hy)jaeTcs B CBOMX reposix He MeHbILIe, 4eM
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nobas gpyras obnactb gestenbHOCTH, U MeHjeneeB cTaa NpoTa-
TOHMCTOM B MCTOPMM TIEPUOJIMYECKOI cuCTeMBl 37ieMeHTOB. Ha sTo
€CTh HECKO/IbKO MPUYMH.

Hausem c Toro, 4To y Hero Obina MHTepecHeiasa Guorpadua.
Menpenees pogunca B Cubupu™ 1 6611 B ceMbe Maafmum 13 14 fme-
Teit. B 1847 ropy, xorma 6yayuiemy y4eHoMy McnomHunocs 13 ner,
ymep ero oten. OspioBeBinas mMath, Mapus JIMutpuesHa, pemmmacs

Ha repoMtecKmii o TeM BpeMe-

HaM H(}CT}'HOI{ M ITOIma paﬁo—
Mengenees nonbiTanca NOHATH, Kak

MOXKHO 00LEAMHUTD BCe INEMEHTBI

B CpaBHUTENBHO HebonbLume rpynnbl
NPOCTBIX BELIECTB CO CXOXKMMMU
CBOACTBAMM, 3 NOTOM BBIBEN 13 3THX
ONbiTOB C NEPHOAU3ALMEN INEMEHTOB
HAYYHBIA 3aKOH.

TaTh Ha CTeKONbHY® ¢abpuxy,
e ynpaensna  pabounmmu-
MYXXYMHaMM. 3TO INO3BOMNIO
et MpOKOpMHTL GonblIylo ce-
mblo. Ho Bckope dabpuxka cro-
pena. Marb cBa3biBana 60mb-
LIME HAJIEX bl CO CMBIITEHbIM
MJIAJIIIMM ChIHOM, BMECTE C KO-
TOPHIM BEPXOM Ha NomIafsax** ornpasunack B Mocksy, nmpeofionesn
TOYTH JIBE THICAYN KMAOMETPOB MO CTENAM, NepebpaBIInch Yepes
sacHexxeHHble Ypanbckue ropsl. Ho B amutHbi MockoBckuit yHu-
BepcUTeT JIMMTPUA He NPUHAMM, TAK KaK COYIM «HE MECTHBIM»***,
Ho Mapus JIMutpueBHa He oTYyauBanach M OTIPaBM/IACh C CBIHOM
ewe panbie, B Canxr-IlerepOypr, rae yunnca xorga-ro oren, Imu-
Tpua Menpeneesa. Ha sror pas [Imurpuio MiBanoBu4y yaanock mo-
cTynuTh B yHuBepcuTeT. Ero Marh Bckope ymepna, HO elle ycrnena
YBHMIETb IPHKa3 O 3a4MC/IEHIM ChIHA.

Menpeneen 6bu1 mpeBOCXOfHBIM cTyfeHTOM. [locne oOKoH-
YaHuA YHUBEPCUTETa OH npopomkun obpasosanue B [lapuxke

* 1. Tobonbck, Poccustckan Mmnepua. — IIpum. vays. ped.
** He HaltjieHO HMKAKOrO NMOJTBEPHIEHHA, YTO OHM €XANH BEPXOM, a HE B KapeTe, KaK
Torga 6uno npuHATo. — [Tpum. Hayy. ped.
** Heo6xonuMMo yTOYHUTD MPMYHHY OTKasa, Menpmeneer okoHumn rumHaanio B To-
Gonbeke, a No leACTBOBABIIMM B TO BPEMA NIPaBM/IAM BbUITYCKHUKH W3 3TOT'O perio-
Ha MMe/TH NPaBo NOCTYNaTh Tonbko B Kasauckuit yuupepcurer. — [lpum. nep.
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u Teiiensbepre, e €ro HAyYHbBIM PYKOBOJIMTENIEM HEKOTOPOE Bpe-
ms 6pi mpocnapnenHbiit Bynsen (Mexty nByMs XMMMKaMM CIOXH-
JINCb HENMPOCThbIE OTHOLUEHMS — OTYACTH M3-33 HEPOBHOTO Xapak-
Tepa MeHjerneesa, a TakKe OTOMY, 4T0 B 1abopatopun y ByHsena
Bceraa Ob1o cMpagHo M wymMHo). B 1861 rogy MeHzeneeB BepHy-
ca B Canxr-Ilerep6ypr, rie nmomyumn npodeccopckyio xadenpy,
M B 9TOT NEPUOJ Haya/l 3aJlyMbIBaTbCA O Npupojie 3neMeHToB. Ero
MCcCneoBaHuA NpuBean K GopMynuposKe NepuOANYECKOrO 3aKOHa
B 1869 rogy.

MHuorue gpyrue yueHble Takyke 3aHMMamuCh MpobneMoit Knac-
cuduKanuy aneMeHToB. HeKOTOPHIM flaxke MOYTH yZlanoch pPelIUTh
€e, MyCTh ¥ He 10 KOHIA, — NpH TIOMOIIKM TeX K& METOf OB, YTO
u Menpeneesy. B 1865 rony anrnuitckuit xumuk J>kon Heronenng,
KOTOpoMY 651710 0k070 30 N1eT, MpeICTaBU/I HAYYHOMY CO0biecTBy
cpoit BapuauT Tabmubl. Ho ary pabory morybuna tara ydenoro
K putopuke. Ha ror Mmoment 6maropoiabie rasbi (0T rems 5o pajo-
Ha) ObU/IN ellje He M3BECTHBI, I03TOMY B BEPXHMX pAAaX IEePHOAM-
YECKO CHUCTeMbl HaCYMTBIBANIOCh 1O CeMb 91eMeHTOB. Hbronexnpc
npuayMan npuyyaIuByl0 MeTtadopy M CpPaBHMI CeMb CTOAOLOB
NEePHOAMYECKOI CUCTEMbI ¢ HOTAMM MY3bIKa/IbHOM raMMbl — «J10-
pe-mu-pa-conp-na-cur». K coxanenmio, J/IoHA0HCKOE XMMIYECKOe
0011eCTBO HE OLIEHNIO NOJOOHBIN M3BICK M BBICMEANO «MY3BIKA/b-
Hyio» XumMuio Heronenpaca.

Bonee cepbeansim conepumukom Menneneesa 6sin FOnuyc Jlotap
Meitep, HeMenKuit XUMMK C mbiHOM Genmoit 6OpooN M aKKypar-
HO HaNOMaKeHHBIMM YepHBIMM Bonocamu. Meitep Takske paboran
B leitgenpbepre mop pykoBopctBoMm ByHseHa M MMen COMMAHYIO
npodeccuonanbuyio penyranuio. B yacrHoctu, Meitep oTkpbin,
YTO TPAHCIIOPTHPOBKA KMCIOPO/ia B OpraHu3amMe mpoucxonmr 6ma-
rojaps CBA3bIBaHUIO 3TOTO asa C reMOrOOMHOM B KPACHBIX Te/b-
uax KpoBu. Meitep ony6amukoBan cBoo TabnULy NpPaKTHYECKH
OofHOBpeMeHHO ¢ MeHfieneeBbIM: IBOe y4eHBIX B 1882 rogy maxe
BMECTE MONMYYMIM MPECTIXKHYKW Harpany — Mefianb [Iasu, koto-
PYI0 MOXHO CYMTaTh npepmecTsedHutieit Hobemesckoit npemun.
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Meganb Gbiia BpydeHa ¢ (POPMYIMPOBKON «3a OTKPHITHE MEPUO-
AMYECKOTO 3aKOHa», ITO aHINMiCKas npemus, Ho Horonennc cran
ee obnapmarenem muiib B 1887 roay. Meitep npogomxan 3aHMMaTh-
cA Ba)KHelilel paboToi, THILDb YKpell/ABIIed ero penyrauuno —
B YaCTHOCTH, MTOMOT MONYAAPU30BaTh PAJ, PafMKa/JbHbIX TEOPHH,
KOTOpPBbIE B MTOTE OKa3anuch BEPHBIMU. MeHlenees e — HeBEPO-
ATHO! — flayKe OTKA3BIBAJICS BEPUTh B PEANIbHOCTD atomos'’. [Tossxe
OH OTPMIAN M CYIeCTBOBaHUE HEKOTOPHIX IPYTUX ABNEHMI U Ya-

CTHLl — HanpuMep, 3NEKTPO-

HOB ¥ pafnoakTHBHOCTH. Ecnin
Menpenees oueHs HbicTpo cocTagun

NepBbli BapuaHT Tabnulbl, utobbI
YNOMKUTLCA B CPOKH, NOCTABNIEHHbIE
TUnorpaduen.

651 B 1880 rogy Me1 consmepu-
nn sknag Menjeneesa u Meit-
epa B HayKy M 3ajJyMaluch
O TOM, KTO M3 HMX ABNAETCA
Oonee KPYIHBIM XUMMKOM-
TEOPETUKOM, TO, BIIOTHE BO3MOXKHO, BbiOpanu Ob Meiiepa. Mrak,
9TO XKe Mepefi CYloM MCTopuy — oTnM4aeT Menpgeneesa or Meiiepa
M 9eTHIpeX IPYTUX KOHKYPeHTOB, NPeIoKUBLIMX CBOM BAPHAHTHI
TabNMUBI paHbille Hero?

Bo-nepsbix, Menjienees B Gonbuieit crenenu, 4em KTo-nubo
OpYro#, MOHMMAJ, 4TO CPeAM 3/IeMEHTOB MOTYT MEPHORMYECKH
INOBTOPATLCA ONPENE/IEHHBIE, HO HE BCE, XMMHYIECKNe CBOMCTBA.
OH 0co3HaN, YTO TAKOE COEAMHEHNE, KAK OKCHUA pTYTH™ (0opamixke-
BBl MOPOILOK), HE COREPXKUT B cebe «ra3oo0pasHbiit KUCIOPOf»
M «OKMAKYI METANNUYECKYIO PTYTb», KaK [OIaraji MHOTHE ero
COBpEMCHHMKH. 3to COENUHEHHUE COCTOMT M3 [BYX 3JIECMCHTOB,
OIMH M3 KOTOPBIX B CBO()O,I{HOM COCTOAHUM NIPEACTABAACT CO-
60ii Tas, a ppyroit — XUAKU MeTann. B coeMHEHUM HEUIMEH-
HbIM COXPaHAETCH NHUIb ATOMHEIN BeC KaXXJI0TO 3/IEMEHTa, KOTO-
poiit Menpienees u cuuTan onpefiensAwIlel 4epToit N10OOTO Mpo-
CTOTO BEILECTBA — 3TO BIOJHE COrnacyeTca C CO].EPEMEHHBIMPI
NpeaCcTaBICHUAMM.

* Okenp prymy (1), HgO. — Mpum. nayw. ped.
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Bo-BTOpbIX, B OTIMYME OT APYIUX Y4€HBIX, KOTOPBIE BEChbMA 110~
AMNETAHTCKN PACCTAB/IA/NM EMEHTHI 1O pAnaM u cronbiam, Men-
Jlenees BCK KU3Hb MPOBET B XMMHYECKUX Ta60PaTOPUAX U OYEHb,
OYE€Hb XOPOILIO 3HAN, KAKOBbI 3MEMEHTHI Ha MPAKTHKEe, KaK OHU
NIABATCA, MAXHYT U pearupywoT. B ocobeHHOCTH 3TO Kacamoch Me-
TannoB, Haubonee MPOTHBOPEUNBHIX 3/EMEHTOB, KOTOphle 6bino
CIOJKHee BCEro MPaBM/IbHO CUCTEMATH3UPOBaTh. VIMEHHO noaToMy
Menpienees cMor yBepeHHo KnaccuduumupoBarp 62 31€MeHTa, U3-
BECTHBIE HAa TOT MOMEHT, 110 pajgaM M cronbuam. Kpome Toro, oH
NMOCTOAHHO NPHAMPYMBO MEepecMaTpUBa CBOK0 TabnuLy, faxe 3a-
TIMCHIBA/I CHMBO/IBI 3/IEMEHTOB HAa KApTO4YKaX M pacKnajbiBan B Ka-
6uHeTe HACTOALUMI XMMMYECKMI MMacbAHC. BakHee Bcero oTMe-
TUTb, 4TO 1 MeHnpienees, u Mejiep ocTaBUnK B CBOMX CHCTEMax my-
CThle K/IETKM, B KOTOpbI€ Hé BNMCHIBATMCE HUKAKHE U3 M3BECTHBIX
anemenToB. Ho MeHpenees, B oTnuume ot menetTunsHoro Meitepa,
Habpancs cMeNOCTU U PelIUICS TIPEACKA3aTh, YTO HOBBIE 3/IEMEHTHI
enje NMpefCTOMT OTKPHITh. «MumuTe Aydiie, XUMUKKM M reonorn, —
C/IOBHO TIO[ICKa3bIBaJI OH, — MlMTe, 1 HangeTer. OTCIEXMBAsA Yep-
Thl M3BECTHBIX MEMEHTOB B KaxjoMm cronbue, Menpenees paxe
CMOT TpeJcKa3aTh MIOTHOCTh M aTOMHBIN BeC HEKOTOPLIX ellje He
oTKpeITbIX. KOria ero nporuossl Ha4anu cObIBaThCA, 3TO IpPOM3Be-
no runHoTrYeckuit adgdext. Bonee Toro, korga B 1890-X rogax 6s11m
OTKPBITHI 6/1aropojiHbie rasbl, Tabnuua MeH/ieneeBa Ipow/ia Bax-
Hejlllee MCIbITaHME: HOBLIE rasbl BIUCANUCh B Hee Oe3 mpobnem,
pocTaTo9HO 6110 MpocTo A06aBuUTH eme oauH cronben. Kcratu,
CHayana MenjieneeB He NMPU3HABAT CYILIECTBOBAHMA MHEPTHBIX ra-
30B, HO K MOMEHTY OTKPHITHA BCeif TOI rpymmbl ero Tabnuua yxe
6biTa BCeOBIUM [OCTOAHMEM.

Hakownern, ceirpan pons M HeopauHapHbI Xxapaktep Menje-
neepa. MsBectHo, yTo Pegop Muxainosuy [JocToeBCcKMit, COOTe-
4eCTBEHHMK M coBpeMeHHMK Menpeneesa, Bcero 3a Tpu Hefenn*

* Hocroesckui HamkToBan «Mrpokar credorpadmcrTke 3a 26 adenr. — IMpum.
HayH. peo.
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Hanmucan pomaH «Urpokr», uro6pl moracuTh OrpoMHBIE KapTO4Y-
Hble onTH. MeHpenees okasanca B CXOXKeH CMTyallMM: OH OYE€Hb
6bICTPO COCTaBMT MepBbI BapuaHT Tabamubl, 4TO6B yIOKNTBCA
B CPOKM, OCTaB/ieHHble Tunorpadueit. OH yxe NOATOTOBUA Iep-
BbIVt TOM cBoen paborel, 500-crpannyHbll Qonamant, HO ycmen
OnMcaTh BCEro BOceMb 3/1eMeHTOB. Bee ocTanbHble cnefoBano BMe-
CTHUTb B elle OJHY TaKylo e KHMTy. MeHfieneeB monropa mecaia
OTK/ajibIBa/l pellieHKe 3TOH NpobIeMbl U B KOHLIE KOHLIOB PeILn,
4TO /IS MAKCMMAJIbHO CXKATOrO NpEICTAB/IeHUA BCEeX 3MeMEeHTOB
MOJKHO 0OBEAMHNUTE MX B Tabnuuy. BooaymeBuBIINCE 3TOM Heel,
OH 3abpocun ceoit npupaboTOK Ha JOMKHOCTH XMMUYECKOTO KOH-
CYNbTAHTAa B MECTHOIf CHIPOBApHE M MOMHOCTHIO COCPENOTOUMICS
Ha cosfaHmu Tabnuibl. B mevarHom Bapuante KHurn Mengenees
HE MPOCTO IMpeAcKa3al, 4To 1oj 6{JPDM H KpeMHMEM [NOJ/IXKHDBI pac-
MO/NAraTeCs /iBa ellle HeM3BECTHbIX 3/IEMEHTA, HO U IIpeiBapUTE/Nb-
HO HasBan ux. Ero penyrauus HMCKOILKO He MOCTpajana 0T TOro,
YTO ITH HAMMEHOBAHMA IIONYYMINCh TAMHCTBEHHBIMM M CTPaH-
HBIMM (B CMYTHble BpeMeHa MIOLH CTPEMATCH HaWTH MPOPOKOB):
skabop u sxacunmumit. [IpucTaBka «aka» B epPeBojie C CAHCKPUTA
O3HAYaeT «OJMH» — MUMENOCh B BUAY, YTO HEM3BECTHRIN ellle 3e-
MEHT pacronaraeTcsa B Tabnuile Ha OFHY CTPOYKY HUXKe yKe M3-
BECTHOTO aHasnora.

Yepes Heckonbko net Menpnenees, yxe Oyy4u n3BeCTHBIM yHe-
HBIM, PasBefCs C JKEHOW M 3aXOTeN XeHUThcs nosropHo. Crporue
NpaBOC/NABHBIE KAHOHBI HE MO3BO/IA/IM Pa3BeleHHOMY JKeHUTbCA pa-
Hee, ueM uepe3 ceMb NieT. He xenan xpath Tak gonro, Mexnpjenees
pemn1 NOAKYNuTh CBALIEHHMKA M BCe-TaKM OOBEHYA/ICA C HOBOI
cynpyroi. KOpuandecku oH cTal JBOEKEHLIEM, HO B/IACTH He pella-
NIMCh apecToBarh ero. Korjga ofiMH MeCTHbIA YMHOBHMK 1OXKaNoBan-
Csl LapI0 Ha ABOMHBIE CTAHAAPTDI, HEYECTHDIN CBALIEHHMK ObIN pac-
CTPYOKEH, HO L[apb BBICOKOMEPHO OTBETM/I Ha XKanoby Tak: «ITo Bep-
HO, y MeHpieneeBa B¢ xeHbl, HO MeHfieneeB-To y MeHs offuH!» Tem He
MeHee Teprenme Laps 66110 He GearpanuaHbiM. B 1890 rony yuenoro,
YB/IEKABIIETOCH aHAPXMYECKUMU UIEAMM, TMIITUIY aKa [eMUHEeCKOTO
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[I0CTa 32 CUMIIATHM, KOTOPbIE OH BbIKa3biBa/l arPECCUBHBIM /IEBbIM
CTYIEHYECKUM TPYIINaM.

HecnoxxHo NoOHATS, NOYEMY MCTOPHKOB M IPYTUX YYCHBIX TaK UH-
TepecyeT buorpadua Menneneesa. Pasymeercs, HUKTO CETOfiHA He
BCTIOMHMT 6bl MCTOPHIO €ro XKU3HM, He CO3/Iail OH MEPHOIUYECKYIO
cuctemy. Boobuie, noctixenne MeniefleeBa MOXHO CPaBHUTD C pa-
6oroit [lapeuna B 6uonorun u Jitkiurreiina B pusuke. HukTo u3 aTx
TPOMX T'CHHUEB HE BRINOMHWUI BCIO CBORO paﬁoTy caM, OT Ha4Yala H o
KOHIIA. Ho ux otnuyano YMEHHME YBHAETD Ja/IEKO MAYIIHE CNIENCTBUA -
Hab/I0/1aeMbIX AB/IEHM, & TaKXKe CIOCOOHOCTD IIOKPENUTDb Teope-
THYECKHE BBIK/IAAKM 3MIIMPHYECKMMH JOKa3aTE/NbCTBAMM. HOI[OGI-ID
ﬂ.apﬂm-ly, MeHJIEJlECB HaXua cebe 310NaMATHBIX BpParoB B HAY4HOM
coobuiectse. [laBaTb Ha3BaHMA YIEMEHTAM, KOTOPBIX Thl HUKOIAA He
BHMIE, Ka3alnocCh HeC/IbIXaHHOM HarMIOCThI. HE}’)IHBHTEJI]JHD, 4YTO 3TO
[IPUBENO B benleHCTBO OMHOTO M3 MHTEIVIEKTYa/IbHbIX HAaCNIEMHHKOB
ByH3eHa — TOro 4enoBexa, KOTOPbIA OTKPbI/I «3KaaMNOMUHWI» U MO
MpaBy Nonara, YT0 UMEHHO OH, a He HeUCTOBBIN PYCCKUIt 3aCTy XU
Je€CTh HA3BATh 3TOT 3JIEMEHT.

s

OTKPBITB‘IC IKAANMIOMMHNMA, KD'!'OprI'"I CerofiHsA M3BeCTEeH IIOM Ha-
3BaHMEM «rannnﬁ», 3acraBpnsaeT 3a0yMaTbCA O TOM, 4TO e B ﬂEfI*
CTBMTeZIbHOCTM NPOJBUTaeT HAYKY BIiepe/l: TeOpuH, GOpMUpYIOILMe
Hallle MpejCcTaB/IeHne 0 MUpe, MO0 IKCIIEPMMEHTBI, IIPOCTENILINIA
M3 KOTOPBIX CIOCOOEH paspyliMTh CAMYI0 /IETAHTHYI TEOPHIO?
3HaMEHMTBI 3KCIEPUMEHTATOP (NEPBOOTKPLIBATEND IA/UIMA), MO-
B3OPUBLIMIT ¢ MeHIeNeeBEIM, MOT YBEPEHHO OTBETUTE Ha 3TOT BO-
npoc. [Tone Imuns Ppancya Jlekok e Byabonpan ponumca B ceMbe
BMHOJENOB BO (ppaHLy3ckoM MmecTeuke KoHpak B 1838 ropy. Bya-
fonpaH ObIN CHMIATUYHBIM YENTOBEKOM C BbIOIMMMUCA BOMTOCAMM
¥ MbIITHBIMUK YCaMu, MO6MA HOCUTD 11]eTONbCKMe TancTykn. Boamy-
’KaB, OH nepeexan B [lapwxk, Hayumncsa paboraTh ¢ GYH3€HOBCKHM
CTIEKTPOCKONOM M BCKOpe CTajl IyYIIMM B MUp€ CIelHalIUCTOM [0
pabore c 3Tum npuGopom.
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Tlexok e Bya6onpaH fOCTUT B CMIEKTPOCKONMM TAKOTO MAcTep-
CTBa, 4TO B 1875 rogy, 3aMeTHB B CIEKTPe MMHEpaia HOBble TMHHIH,
OH cpasy ke 6e30mMbGOYHO 3AKII0YMI, 4TO 0OHAPYIKMIT paHee Heu3-
BECTHbI S/7IeMEeHT. YueHbli HasBan ero rannueM. [ammmsa — sro na-
THHCKOe Haspauue Ppaninn. CTOPOHHMKK T€OPMit 3aroBopa 06BM-
Hamm Jlekoka e byabonpana B TOM, YTO OH XMTPO HasBajl I/IEMEHT
B 4ecTb ce0sl, TaK KaK C/IOBO «JIeKOK» B repesofe ¢ bhpaHIy3cKoro
O3HA4aeT «MeTYX», 2 IATHHCKOe Ha3BaHue neryxa — gallus. [le bya-
6onpaH pemma BO 4TO OBl TO HYU CTANO MONEPKATh CBOK HAXOUKY
B PyKax, MO3TOMY NMPUHAJCA TIIATENbHO BHIAENATh M3 MHHepana
obpaser storo anementa. [lorpatus He oguH rom, B 1878-M dpan-
11y3, HaKOHel], TTOMYYM/T YHCTBIN 1 KPacHBbIi Kycodek MeTasna. [Tpu
KOMHATHOWM TeMIepaType rajjiuii 0CTaeTcs TBEPBIM, HO yKe Ipu
29,8 °C nnasurca (Kak M3BECTHO, HOPMa/IbHAs TeMIlepaTypa 4eno-
Beyeckoro Tena — 36,6 °C). [Tosromy npsAMo B pyke raniuii Taer,
NpeBpallaAck B 3€PHUCTYI0 TYCTYI0 KalUMIly, HaNOMMHAIOMIYIO
PTYTb. 3TO OiMH U3 HEMHOTHX MIKNX METa/I/IOB, KOTOPBI MOXKHO
NOTpOrarh, He CXXuras naney Ao kocrtu. HeyausurenoHo, 4ro ran-
WA CTaN CTIONIb M PAJIOM UCTIONB30BAThCA B MPO(ECCHOHANBHBIX
¢okycax XuMMKOB. ITH WIYTKH TOPA30 UHTEPECHEE, YeM HOMepa
¢ ropenkoit byHsena. [lockonbKy rannuii moxox Ha amoOMUHUI, HO
OYeHb JIETKO TUIABUTCS, XMMUKH OO MO6AT MogaBaTh K 4alo ran-
NueBBIe IOXKEUKY U HabmojaTh 3a 00€CKypaXKeHHBIMM TOCTAMM, Ha
rasax y kotophix «3pn [peit» pasbeaet cTonosbie npuéops

Jlexox me Byabogpan omybmukoBan paGory o6 arom npuuyn-
JIMBOM MeETajUle B HAyYHBIX JKYpPHa/laX, MO NpaBy ToOpAAch CBOEH
Haxopkon. Tannuit O6bu1 MEpBLIM M3 37IEMEHTOB, OTKPLITHIX MOC/e
1869 ropga, korga MeHpesnees npencTasui MHPY CBOKO Tabnuiy. Kor-
Aa Menjienees npountan o pabore ne Byaboapana, OH MONbITA/NCA
B/I€3Tb Ha nbefecTan dpaHily3a M 3aABUTD, YTO FA/UINI OTKPBIT Ha
OCHOBE €ro, MEHIENEEBCKOr0, OMMCAHNA dKaamoMMHHA. Jlekok e
Byabopnpan cyxo mapupoBarn, YTo 3TO He TaK 1 BClo paboTy oH npo-
menan cam. MeHjieneeB TpoJlo/mKan MPOTECTOBATh, M ABOE YUEHBIX
BCTYTIM/IM B JKaPKYI0 MUCKYCCHIO HA CTPAHMIAX HAYYHBIX KYPHANOB.
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Y HuX nony4ymics HacTOALMIA POMaH C IIPOJIO/DKEHHEM, B KOTOPOM
aBTOPBI MONIEPEMEHHO PacCKadblBalT CBOM INaBbl. Bckope cnop nie-
pellies Ha IOBBILIEHHbIE TOHA. Jlekok e ByaboapaH, pasnpakeHHBIH
npereHsuaMu MeHpieneeBa, 3agBM/I, YTO 33JJONTO 0 POCCHAHMHA
nepuopuYecKylo Tabmuiy paspaboTan ManoM3BECTHBIA (paHIy3
u uT0 MeHJienees NpocTo NPUCBOMI HJEH 3TOTO Yenoseka. Kak us-
BECTHO, XY’Ke MoJlo6HOTo rpexa B HAyKe CYMTAETCA THIUb OATACOB-
Ka maHHbIX. Kcratn, Meueneer Hukorga He moOun JeluThcA cla-
Boit. Meiiep, Hanpotus, yxe B 1870 roay ccbiaics B ceoux paborax
Ha Taﬁnuuy MEHJICJ'IEEB&, B pE€3y/bTaTe YE€ro IOTOMKH Ha¥KE CTaNH
nonaraTb, 4TO MCCICIOBAHMA Meﬁepa B obmactu NEPHOIHHEECKOro
3dKOHa ITPOM3BOAHDBI OT MEHTENCEBCKHX.

B cBow ouepennb, MenpeneeB nay4ui pesyabTaTbl UCCIefOBaHUIA
ne ByaboppaHa 1 Ge3ane//IALMOHHO 3asBUI 3KCIIEPUMEHTATOPY, YTO
TOT OMOCA B pacyeTax, TaK KaK NMOTHOCTD M BEC TANNNA OTIHYAIOT-
CAl OT MOKa3areeit, CNPOrHO3MPOBAHHbBIX U4 SKaamoMuHuA. MoxkHO
cebe OPeNCTABUTD, CKOMBKO JKEemuu OBIZIO BIIOKEHO B 3TOT YIIpeK, HO,
Kak 3ameuaeT Ipuk CKeppu, UCTOPHK 1 CrielManuct mno dunocodun
Hayku, «MeH/leneeB Bcerja XoTe/ MOAMPABUTH MPUPORY, YTOOBI OHA
Iyyille BIUCHIBAACh B €10 rpaHiMo3nyio Tabnuuy». Crenyer oTMe-
TUTh, YTO B 3TOM CjTy4ae MEHHEHEEB OKa3a/ICA IIpaB: BCKOPpE Jexoxk Aae
Byaboppan nepecMoTpes cBoM jaHHBIE M OITy6G/IMKOBa/ pe3y/IbTaThl,
KOTOpLIE OKa3a/nich ropasao O/mke K nporio3y Mengeneesa, Cxep-
pu nnutet: «HayyHoe coo61ecTso 6b1/10 OLUIETOM/IEHO TeM, 4T0 MeH-
HENCEB Ha KOHYMKE [Ie€pa OnMcan CBOMCTBa HOBOTO 37IeMEHTa OasKe
TOYHEE, YeM XMMMUK, KOTOPHIl €ro OTKpPbiM». YUUTENs TUTEPATYpPhl
KaK-TO pacCKa3dan MHE, UTO CIOXKET CTAHOBUTCA BEMHMKUM — a MCTO-
PUA 0 CO3TAHUN NIEPUONUIECKON CUCTEMBL, 6e3ycnnnﬂo, BenuKad, —
KOorjga ero KynbMHMHAIIMA OKa3blBaeTCHA «HEKMIAHHOM, HO coBep-
IIEHHO 3aKoHOMepHoii», [Tonaraio, MeHpenees, COCTABUBIIMI TEHM-
anbHYI0 cXemy cBoeit Tabnuiibl, Takke G ero nopaxen. Ho B 1o xe
BpeMs MCTHHHOCTD TabnMIbl HEOOBIKHOBEHHO ybeuTeIbHa, TaK KaK
BCA CXeMa ITPOHM3aHa KpacuBoit u GesycnosHoit npocroroit. Heynu-
BUTE/LHO, 4TO OLiyIIeHe TpuyMda Nopoit OfypMaHHBAIO Y4E€HOTO.
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Ecnu ocTaBuTD B CTOpOHE N1epCOHaibHble OTHOIIEHUSA, CTAHOBUT-
CA TIOHATHO, YTO 3[1€Ch MBI BUAMM CTIOp MEXJY TEOPUeil U IKCIIepH-
MeHTOM. BosmoxHO n, uTo Teopua HacTpouna yyTee e Byaboppana
Ha HY>KHBI 71aJ] ¥ IOMOI/IA OTKPBITh HOBbIi 3memeHT? Vu ske MMeH-
HO 3KCTIEPUMEHT HeCCnopHO NOATBEPINI CBOMCTBA Fa/l/IMA, 2 TEOPUA
Mennieneepa nuinb yauHO BOMCANACh B peanbHOCTL? MeHgenees Mor
MPEJICKa3aTh YTO YTO/{HO, HO uMeHHO Byabopxpan oOHapy un raniuit,
MOJITBEPXIAIOLIMI BEPHOCTD MeHfe/IeeBCKOH Tab/mmubl, B cBoI0 ove-
penb, paHilysy IPULLIOCH IEPeCMOTPETh PacyeThl 1 OMyHNMKOBATH
HOBbI€ [IAaHHBIE, MY4lle COOTBETCTBOBaBlUME MporHO3aM MeHpene-
esa. Jlexok e Byabonpan yTBepxian, 4T0 HUKOIA He Bujen Tabnu-
Ly Mengeneesa, HO OH MOT CAIBIIIATb O Hell OT KOMNET, U nofo6Hble
pasroBopbl, XOAMBILME B HAYYHOM COOOILECTBE, CTUMYIMPOBAIHU
y4€HbIX BHMMATENbHEE NMPUCMATPUBATHCA K ofpasiam — a HeT nun
TaM HOBBIX aneMeHTOB? Benmkuit Ansbept DiHIITEH ONHAXK B! OT-
meTu: « Teopus onpefensaer, YTo UMeHHO MOXKHO HabOIATHY,

B koHIle KOHIIOB, MBI, BEPOATHO, HE CMOXKEM OIIPEENIUTD, YTO —
TEOPUs WK IKCTIEPMMEHT, TO/IOBA M/IM XBOCT HAYKH — Ba)KHee LA
Hay4Horo nporpecca. Tem 6onee, M3BECTHO, YTO MHOTHE IIPOTHO3bI
Menneneepa oxasanuce ommbounsiMn. Ha camom pene emy noges-
no, uro Jlekok sie ByabonpaH, cepbeanblit y4eHbIi, OTKPBIT 3KaaTio-
muHmit. Ecin 651 KTO-TO BOCIONB30BAICA OTHONM M3 MEHJIENEEBCKMX
ommbOK — TaK, PYCCKMit y4eHbIl CUMTAN, YTO CYIECTBYeT MHOTO
9/IEMEHTOB Jier4e BOAOPOAA, M K/IAJCA, YTO B CONMHEYHON KOpOHe
CONEPXKUTCA YHMKANbHBIN 3TEMEHT «KOPOHMIt», — To MeHnenees
BIIO/IHE MOT yMepeTh B 3a0BeHuu. Ho kak MBI TpolaeM aHTHYHbIM
aCTPO/IOTaM MX JIOXKHbIE M JlayKe MPOTUBOPEYaNIMe IPYT APYTY Topo-
CKOIIbI ¥ TOMHMM O EIMHCTBEHHOH KOMeTe, KOTOPYIO MM Ya/IoCh OT-
KpPbITh, Tak 1 uMa Menpeneesa csa3ano g1 Hac ¢ TpuyMmdom. Bonee
TOrO, MpH YNPOLIEHHOM B3IJIA/Ie HA MCTOPMIO IETKO NEPeOLieHNTh
BK/IaJ, B HayKy, CAenaHHbiit MenjeneespiM, MeitepoM M apyrumu.
'Ouu, HeCOMHEHHO, Npo/ieIanK BaXKHYI0 paboTy, COOPYAME Kapkac,
Ha KOTOPOM IIOTOMKM CMOIJIM PaMeCTMTb BCE XMMMYECKME ane-
MenTel. Ho HeoOxomumo oTMeTHTh, 4TO B 1869 rofiy 66110 H3BECTHO
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BCETO [IBE TPETH 911eMEHTOB, ¥ JO/ITHe OBl MHOTHE M3 HUX HAXOLH-
JINCh HE Ha CBOMX MECTAX JIaXKe B My4YIIUX Tabnuiax.

Orpomnas pabora oTfieNAeT COBPEMEHHBIH YIeGHUK XMMUU OT
MeHJIeneeBckoro nByxtoMHuka. OcobenHo cmoxHo 6bno paso-
6paThcA ¢ MECTpPOil KOMMAHMeH NTaHTAaHOMJOB, PACTIONOKEHHBIX
B HMWKHeN wacTu Tabmuipl. Pag maHTaHOMAOB HAYMHAETCA C JIaH-
TaHa, 57-ro anementa. [Toncku nogobarolero MecTa i/id HUX B Me-
PMOIMYECKOH CMCTEMe 3aHMManyu XuMHKoB Bobpyio yacts XX Beka.
[Tockonbxy B rayGuHe aTOMOB NaHTAaHOMZOB CKPBITO MHOXECTBO
3/1eKTPOHOB, 3TH MeTa/l/Ibl OYeHb /IETKO CMELUMBAIOTCA JAPYT C ApPY-
rom. OTAennTb OIHYM TAHTAHOM/ILI OT APYTUX HE IPOLLE, YeM Pacry-
TaTh 3apoc/au mmoua. s ux pasgeneHna npaktuyecku becronesHa
AaXe CNEeKTPOCKONMsA — Belb €CAIM YYEHbI 3aMETUT B CIIEKTpe Jle-
CATKM HOBBIX IT0/IOC, OH BCE PABHO HE NMOMMET, CKOMBKO MMEHHO 371e-
MEHTOB 3a HUMU CKpbiBaeTcs. [laxxe MeHjenees, He cKynuBIIMICS
Ha pas3NnuyHble MPOTHO3bI, HE PelIaNcA YTO-MM60 YTBePXKIATE O MaH-
raHouzax. K 1869 rogy 66110 M3BECTHO NMUIIBL HECKOTLKO 3/1€MEHTOB
TSIKENEE Lepus, BTOPOTo 1o cyeTy jaHtaHouzga. Ho Menpenees —
BMECTO TOTO, YTOOB OTYEKaHMTD AECATOK HOBBIX «3Ka-» — IPU3HAI
csoio 6ecnomomuocts. [locne wepus B Tabnuie cTany psj 3a pALoM
pactn nyctoie KaeTku. Iosxe, Korga Hadalau HaXoAUTbCA HOBBIE
NaHTAHOM[bI, MPAaBUIbHO PAacCTaBUTh MX ObIIO 3aTPYJAHMTENBHO,
B TOM YMC/IE 110 TOM NPUYMHE, YTO HEKOTOPLIE «HOBBIE» 3/IEMEHTDI
OKa3blBa/IMCh MPOCTO cMeciMM craphiX. Llepuit cnoBHo pacrnona-
razica Ha Kpaw usBecTHoi Menpeneesy olikymensl, Kak [ubpanrap,
KOTOPBIi ApeBHME MOPEXO/bl CUMTANH KpaeM 3emnu. Kasanocs, uro
MOCTe HETO YUeHbIX JKJIET KaKOi-TO BOJIOBOPOT uin 06pbIB, uYepes
KOTOPBIi OKeaH BHINZIECKMBAETCA B HUKY/IA.

Ha camom frene Menjienees Mor 6b pacmyTaTh Bce 3TH IPOTHBO-
peuns, eciu 6Bl OTIPABMIICH BCETO HA HECKOIILKO COTEH KM/IOMETPOB
cesepo-3amnapHee [lerepbypra, B llBenuio. MimenHo Tam Obin 01-
KPbIT LEPKIA, M B 3TOM e CTpPaHe HaXOAW/Iack HelpUMeTHad LaxTa
1A foObpIYM IONIEBOTO LINATa, PACIONOXKeHHasA nobnusocTy or me-
peByLUKM ¢ 3a0aBHBIM HasBaHueM Mrrepbwo.
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E =30 |Eba= 85 | Cs =138 - ==
Ca=d |Br = 871 | Ba = 137 -_ -
— [PYe = BEPPDH = 1387| Er = 1747 -
Ti= a8? Lr = 90 | Co = 1407|7La == 1807 Tb == 18}
V =5 |No= @4 - Ta == 182 —
Cr= 5 | Mo== 98 — Woe il | U = 140
Mp= 55 —_ — = s
Fe = 5G Ru == 104 _— On == 1937 -—
Typische Elemente Co== 59 | Rh = 104 — Ir = 197 -
—e Ni = 33 | Pd = log - FLo= 1987 -
H o= i = 2 Na = 18 Cue= 63 | Ag = 108 - A= 1997 -
Bs = 94 Mg = 24 Zo= 03 | Cd =112 - Hgw= 300 L=
B =11 Al = 713 - In == 118 - Tl = 04 =
C =17 85 = 18 - Bo =118 - Ib = 207 =
N =14 r =3 As = 75 | Bb =177 _— Bi = I =
O =16 =22 8 = 8 | Ta = 1257 - - =
¥ =19 Cl o= 383 Bre 80 [ J =127 - - E==

Pannuit (nonepeunsil) sapuarm maGnuybt, cCOCHaaneHHoidl
Amumpuem Meanosuqem Mendeneeanim 8 1869 z0dy.
HMocae yepus (Ce) sudum vzpomubiii npofien, noxassaanugu,
xax marne Mendenees u €20 COBPEMEMHUKI IHAMU
0 3ANYMAHHON XUMUU PEOKOIEMENBHBIX MEMANAOE

B 1701 rogy pepakuit MOMOJOi YenoBek mo umenu Morawu
Opuapux berTrep, BOOYMEBNTEHHBI TEM, KK OH ceifuac ofypa-
YUT LEYK0 TONNY 3eBaK 6e306uAHBIMKU (GOKYCAMM, BHITALM JABE
cepeGpsAHbIE MOHETHI U TIPUTOTOBU/ICA K JeMOHCTPaLuu Bo/me6-
crBa. OH B3MaXHyn pyKamu, MpPOM3BeN Haj JeHbIaMM KaKHe-TO
XMMMWYECKNE MAHUITYIAIMM — U BAPYT cepe6po MCYe3/lo, a Ha ero
MecTe 0Ka3ajcA LieNbHblil Kycok 3omoTa. 310 OblI caMblit ybe-
AUTENBHDBIA ATXUMMYECKNI ONBIT, KOTOPbIA JOBOAMIOCH BUAETD
MeCTHBIM urenam. berrrep 6w yBepen, uTo HaBcerna obecrne-
41 ceGe MPOYHYI0 PenyTaUMIO U, K COXKaNeHHI0, OKa3a/ca coBep-
IIEHHO NpaB.

Cnyxu 0 HeM BCKOpe JIOUUTM IO TOMBCKOTO KOpOnsa ABrycra
CH/IbHOrO, KOTOPBIN CXBATH/I MOJIOAOrO aNXMMMKA M 3aTOYM/I €ro
B 3aMKe, Kak PyMmenbmTunbiixeHa®, 4To6bl TOT NpAT 30/10TO [jisA
HY[1 KOponeBcTBa. Pasymeercs, beTTrep He MOr BRINOTHUTE TAKOM

* Tepoit HeMELKMX CKa30K, 3710/ Kap/MK, CNIOCOGHBI IPACTD 30/I0TO U3 CONOMBI. —
Ipum. nep.
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I'IPHKEIS, W Mnocie HeMHOrMx 69CHHO}1H]}II BKCHEPHMEHTUB HEPEI[
3TiM 6e306MIHBIM BPYHMILKOI, ellle TAKMM MO/IOJBIM, 3aMaddiia
yrposa Bucenuibl. OTYasHHO NbITAfACh CIACTUCh, BeTTrep cTan ymo-
NATE KOPONA 0 nowae. [la, emy He ya0ch CHHTE3MPOBATh 30J10TO,
HO OH YTBEpXK/a, 4To ymeer genars dapdop.

B Te BpemeHa mofo6HOe 3asB/IEHNE Ka3anoch He MeHee Gpe-
[OBBIM, 4eM obelianue cBapuTh 30/10T0. C Tex nop, kKak Mapko
Ilono sepHynca u3 Kutas B koHue XIII Beka, eBpomneiickoe Bo-
pPAHCTBO OBIO 6YKBaNBHO OflepXuUMO GenbiM KuTalckum papdo-
pPOM — TaKMM MPOYHBIM, YTO €T0 He I{apanana NUIoYKa I HOT-
TEﬁ, HO B TO K€ BpeMA YAMBUTEABHO NPO3PaiHbIM, KaK AMYHaA
ckopayna. O6 MMIepMaAX CYAMIN MO POCKOUIECTBY MX CEPBH30B,
a o Bonue6HoM cune gapdopa pacnpocTpaHANNCh HEBEPOSTHBIE
cnyxu. Tak, cumranoce, 4ro papdoposas yauka o6e3BpeKMBaeT
miobeie aael. Eme pacckaspiBany, uro 8 Kurae Tak muoro dapdo-
pa, 4TO M3 Hero BO3ABUI/NM AEBATUITAKHYIO OAlIHIO — MPOCTO U3
TmiecnaBudA. Kcratu, Takas 6alHs NefiCTBUTENbHO CYIEeCTBOBA-
na*. Bexamu MOTYI[ECTBEHHbIE EBPOTENCKME CEMENCTBA, HATIPU-
mep Menuuu u3s OnopeHIMM, BBIIENANM CPEICTBA HA MOTyYeHHE
dapdopa, HO ObLIM BHIHYXKIEHbI NOBONBCTBOBATHCA MUIIDb XKasl-
KUMM MMUTALMAMM.

K cuactbio ans Bertrepa, npu nBope Kopons ABTycTa Hamren-
CA yMenbIi MacTep, yke paborapumii ¢ papdopom, — Spendpun
Bansrep don Ynpuxayc. Ilepen stum on Gpan npobbl semun mo
Bcei [lonpiue, NpiTasch ONpefeNnTD, Iie MCKATh JParoLeHHbIe Me-
Ta/I/IbL A/ KOPOHBL. Ml CKOHCTPYMpPOBa CHeLMalbHYIO 1e4b, B KO-
TOpOM pocTuranach temneparypa ao 1700 °C. B weit Yupuxaycy
yaaBanoch pacnnasnate ¢apdop u ananusuposats ero. Koponb
Ha3HayusI cMbIlTeHoro berTrepa accucrentom Unphxayca, u Haya-
JTUCh AKTUBHBIE UCCTIENIOBaHMA. [IBOE XMMMKOB OTKDBI/IH, YTO TAMH-
CTBEHHBIMM KOMMOHEHTAMM KUTalcKoro dapdopa asnsetcs bemas

* Wimeetcs B suply Qappoposan narofa, baosun, paspymennan B 1856 rogy. — ITpum.
HayH. ped.
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I/IMHA, HasbiBaeMasA KaO/MHOM, M MUHEpPaJ IIONIeBOJ IITIAT, TIPY BbI-
COKMX TeMIlepaTypax CilaBisiomuiics B crekno. He menee BaxkHa
¥ IpyTas HaxofIKa IBOMX MAacTepOB: OHM BBIACHWIIN, YTO, B OT/INYME
OT MHOTMX JIPYTMX KEpaMuyYecKnx marepuanos, papdoposyio ria-
3yPb M TIMHY HY)XHO BapUTh OIHOBPEMEHHO, A HE MOCE[0BATE/lb-
HO. VIMEHHO BBICOKOTEMIEPATYPHBIi CI/IaB I/1a3ypu M KaonuHa
npupaet gapdopy ero npo3pavyHOCTh ¥ MPOYHOCTb. YCOBEPIlIEH-
CTBOBAB MpOIECC, MAcTepa ¢ obnerdyeHneM BEPHYINUCH K KOPOITIO
M IPOEMOHCTPUPOBAIH, UTO ¥ HUX MOAYUMNTOCh, ABIYCT UIPAHO
MX orGnarogapui, Meuras, 4To (pappop HeMe/IEHHO CHENaeT ero
caMbIM BAMATENbHBIM MoHapxoMm B Espone. Pasymeercs, Berrrep
PACCYMTBIBAJ, YTO MOC/IE TAKOTO JOCTHXKEHMA emy GyneT faposana
csobopa. Ho koponb, K coxaneHuio, pelni, 4yro Morann — camui-
KOM LIEHHBIl CITeLMaNuCT, 4TOOBl OTIHYCKAThL €ro, M NaXKe YCHIM
HAJI30p Ha/l HUM.

Cekpet dapdopa Bckope OKasa/ca pasrialleH, peuent Ber-
trepa U YupHxayca pacmpocTpaHuincs no Bcei Espomne. B Te-
yeHue TMONyBeKa eBPOMeicKie MacTepa, 3HaBlLIME OCHOBBI 3TO-
ro XMMUYECKOro npoliecca, MaTOTOBAANM u yny4wmamu dapdop.
Bckope mnoneBoit wmat crasu J06bIBaTH TOBCIOAY B TOM WHCIeE
B moposHoi Ckaupgunasun. Tam Bbicoko ueHMnuchk dapdopo-
Bble IIeYH, MOCKO/NbKY OHM Pa3sorpeBaiich NMyYile M COXPaHsAIN
TEN/O JO/blLIe, YeM Ie4YM ¢ MeTa/uimdeckuM AHoM. Jna noj-
NUTKM OYpPHO pasBMBAaIOLIE/CA eBPOMENCKOM MPOMBILIIEHHOCTH
KON MOJIEBOTO ILUNATa NOABWINCL M Henmofaneky or CTOKroib-
Ma, B61M3K OT TOM camoit fepesyuku MrTep6io. ITo npousouno
B 1780 ropmy.

CnoBo «MTTepbio» mepeBOAMTCA CO LIBEACKOTO A3bIKA KaK «OT-
faneHHas JiepeBHA». ITO MECTEYKO HMUEM He OTIMYAETCA OT Jio-
6ot AipyToit MpUOPeXHOIM LIBECKON AePEBYLIKM: IOMA C KPAaCHBIMY
KPBIIIAMKM CTOAT Y CaMOW BOJibl, HA OKHaX OonmblMe Henbie CTaBHM,
B IMPOCTOPHBIX JBOPAxX pacTyT Bbicokue emu. Jliofu nepemeniaorcs
MO apXMIenary Ha napoMax. YIuilbl Ha3BaHbl B YeCTh MUHEDAJIOB
¥ 37eMeHTOB .
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Kapbep B MtTepb6io mpopsIT ¢ caMoil BEpIIMHBI XO/IMa L0 HIO-
BOCTOYHOI OKOHEYHOCTH OCTpoBa. Tam mobbiBanu pygy mns npo-
usBofcTBa dapdopa u 1A APYrux Leneil. Y4eHbix ropasgo 6onbuie
MHTEpecoBano TO, 4To npu o6paborke sTHX MOpoj 0OpasOBLIBa-
JINCH IK30TUYECKNE KPACUTE/IM M PasHOLBETHbIE ra3bl. CerofHsa Mol
yKe 3HaeM, 4TO ApPKHe KPacKu — 9TO NpeACMEPTHBIE B3J[OXM MaH-
TAHOMJOB, a WwaxTa B MrTep6io HeoObIvaiiHO 6oraTta aTMMu MeTan-
JIaMK CPasy [0 HECKOIbKUM MPUYMHAM Teo/IorMUecKoro XapakTepa.
[laBHBIM-AaBHO BCe XMMMYECKUE 3/IeMEHThI GBITM PABHOMEPHO pac-
npefiefieHbl B 3€MHOM KOpe, Kak OyATO KaKoii-TO TOBAap BbIChIIas
B KMITALMIA KOTE rOPCTh MPAHOCTEN UM TLIATE/IbHO MX MepeMeLat.
Ho aromsl MeTannoB, ocoGeHHO NTaHTaHOUI0B, OObIYHO «XOOAT KO-
caxkamu». [lo Mepe Toro kak pacnnassl NOPOM, OCTBIBA/IM, TAHTAHOU -
Iibl CIMIANNCE IPYT ¢ ApyroM. B uTore wienble 3anexu TaHTAHOMJOB
cocpefiorounnuch B paitore [lIsewun, Tounee rosopsa — noyp llse-
uuen. A nockonbky CKkaHOMHABUA HAXOAUTCA NPAKTUYECKH HA M-
HMM TEKTOHWYECKOro PasioMma, Nopo/ibl, GoraTele MTaHTaHOMJIAMHY,
B pe3y/ibTarte ABYDKEHUA Ie0/IOTMYECKMX TTUT MOAHATUCh U3 THYOHH
3eMHOM KOpbl Hasepx. KcraTtu, aTomy nporeccy cnocofctBoBanu
U THAPOTEPMAaNbHbIE MCTOYHUKHM, KOTOPBIMH TaK yBiekancs Bynaen.
HakoHel1, B anoxy nocnegHero onefieHeHMsi MOLHbIE CKaHIWHAB-
CKM€ NIEIHUKM CTECAIM Ha TIONTYOCTPOBE TONCThIN COM MOBEPXHOCT-
HBIX Mopojl. iMenHo noatomy B okpecTHoCTsX MTTep6io okaszannce
Gorarbie maHTaHOMIaMU MMUHepPasibl, JOOBIBATb KOTOPbIE YAABANOCh
6e3 ocoboro Tpya.

Ho, xo1a B UTTep6io M CIOXKUINCH HYXKHbIE 3KOHOMHYECKUE
YC/IOBMA, B KOTOPBIX ObII0 BBITOJHO Pa3BMBaTh TOPHOM0OBI-
BAIYI NPOMBIUIEHHOCTb, @ T€OMOTHA 3THX MeCT OKa3anach
KpaiHe MHTEPECHON C HAYYHOI TOYKHM 3pEeHUA, B PETHOHE JI0NTr0e
BpeMA uapunu cyposbie Hpasbl. K xorny 1600-x rogoe Ckauau-
HaBMA €llBa yCliena fnepepacTy MeHTANbHOCTh JKECTOKMX BMKUH-
roe. B XVII Beke Ha monmyocTpose mpoijBerana 0XoTa Ha BejbM
M KOTITYHOB, B CTOPOHE OT 3TOTO BapBapcTBa He OCTABANKCh JaXe
YHUBEPCUTETHI, a €ro MaciiTabbl MOr/Iu Obl YKACHYTH M XKMTENENH
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Canema*. Ho B XVIII Beke, korga IlIBenna ocTeNeHHO YCTaHO-
BM/Ia TIOMTUTHYECKYIO BMAACTh Ha/l0 BCEM NMOYOCTPOBOM, a 1IBeJl-
ckoe [lpocBelieHue saBoeBano perMoH B KyabTypHoii cdepe,
B CO3HAHME MOTOMKOB BMKMHIOB Hayajl NPOHMKAThb pal{MOHa-
musM. B CkaHAMHABUM CTanyu NOABIATHCA BHIAAIOLIMECS YYEHbIE,
KOTOPBIX OBLIO YIMBUTE/IbHO MHOTO, YYNThIBasA, KAKMM Ma/OHa-
Ce/IeHHbIM OCTABA/ICA NONyocTpoB, OfHUM M3 KPYNIHEHILNX ecTe-
crBoucnbirarenest 611 Oxan lagonnn. Bygyumit Bennknit XuMUK
poauncs B 1760 rogy B ceMbe IOTOMCTBEHHBIX aKaJeMMKOB (ero
oTel] OLHOBPEMEHHO PYKoBOAMI KadempaMu (H3MKH M TEONIO-
THH, a Ief] COBMeLan eule Oonee HECX0XKME MOCTH — npodeccopa
bU3MKM M enuckona).

B monopocTtu I0xan lagonun Hemano nonyremecrsosan no Es-
pone. B yacTHOCTH, OH Mo6BIBAN B AHIIMM, Tie MOAPYMKUIACA CO
3HaMeHUTbIM u3roToBuTeneMm dapdopa [kosaieir Bemxpyaom
M [IaKe MOCeTU/T MECTOPOK/IeHUs TJIMHEL, OTKY/a TOT Opan coipbe.
Bepuysimuce na popuny, lagonnn nocennnca s ropoge Typky, ko-
TOPBIN CErofiHA HAXOAMTCH Ha TeppuTopuK PHUHIAHLMN Ha BPYTOM
6epery Banrnitckoro mops. Tam K0xan upnobpen cnaBy reoxmumm-
Ka, Teonoru-noburenu cranu focranate emy m3 Mrrepbio e-
00bIYHbIE TOPOJIbl, YTOObI POKOHCY/ILTHPOBATHCH 06 MX cocTaBe.
[NocrenenHno, 6naropaps nybankauuam lafonnua, HayuHoe C006-
IECTBO BCe Qonblie Y3HaBan0 06 3T0i1 3aMevaTeNnbHON MaNeHbKOM
LIaxre.

Koneuno, y [agonuna He ObITO HM MHCTPYMEHTApUsA, HU XH-
MMYECKOl TEOPUH, KOTOpas NMO3BONMAA Obl BhiennTh Bee 14 maH-
TAHOUJIOB, HO IIBENCKMI yueHblii npopenan 6ombuyio pabory,
onpefieIMB OCHOBHbIE IPYNNbl 3TUX 3neMeHTOB. OXoTa 3a HUMM
cTana Jyia Hero cBoeoGpasHbiM x000u. Korja ropasao nosxe, Ha
3aKare XM3HM MeHaeneeBa, y4YeHble BHOBb 3aMHTEPECOBANMCEH

* B ropoge Canem (Cefinem) Ha TeppuTopuu HbiHewHero wrtata Maccayycetc
B 1692 rofy mpomen 3HaAMEHMTHIN BENOBCKOW TNPOIECC, B Pe3yibTaTe KOTOPOTO
19 yenoBek OLIMM [IOBENMIEHEL, A OAMH — 33/laBNeH KAMHAMM, — JTIpuM. nep.
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UrTepbio  yTouHMIH pe3ynbTaThl [aonmHa mpu noMoLm HOBbIX
U 60/ee TOYHBIX MHCTPYMEHTOB, HOBbIE 3/IEMEHTHI TOCHINANNCh
Kak u3 pora u3obuams. [agonuu 3a105KH B 9TOIM HOMEHK/IATYpe
«reoTpa(uyYecKyio» TEHJAEHLMIO, HA3BaB ONMH M3 TMIOTETHYE-
CKMX 3/IEMEHTOB «MTTpueM». XMMHMKK NOAJEPXKaAN 3Ty TPagu-
LMIO M CTa/IM MMEHOBATh HOBBIE 3/IEMEHTEI B 4€CTh MX 001ed «po-
JIMHbI», HEOAHOKPATHO oGeccmepTuB MTTep6io B NepHOAMYECKOM
cucteme. C 9T0i AepeBYLIKON CBA3aHbI Ha3BAHMA CEMM 37IEMEH-
TOB — TaKOJ/ 4€CTH HE YIOCTAaMBaNIMCh HUKAKHE JIPYTUE MECTa,
4enoBeK MK Bewlb. Hassanma urrepOmit, uTTpuit, Tepbuit u sp-
Ouit MPOUCXOMAT HEMOCPEACTBEHHO OT 3TOTO TonoHuma, OcTaBa-
N0Ch HA3BaTh ellje TPU IMEMEHTA, HO TYT Y XUMMKOB 3aKOHUMIMUChH
6ykBbi (cormacurecs, «pbuii» 3ByunT Hekpacuso). [Toaromy B Ta-
6muIle MOABMAUCH FOIbBMMIA, MOMMEHOBAHHBII B 4ecTh CTOKTOJIb-
Ma, TYNWil, Ybe Ha3BaHMe HaMmOMMWHaeT 0 MUPUUECKOM CTpaHe
Tyne, koTopyto aHTHUYHbIe aBTOPBL oMelanu Ha Mecte CKaHIu-
Hapuu. Hakonew, no nacroanuio Jlekoka ge byaboapana, ogun ua
aneMeHTOB Obl/l HasBaH rajo/iMiueM — B 4ecTb camoro IOxaHa
lagonuna.

llecTh 13 cemu 3/71eMEHTOB, OTKPBITHIX B MTTep6io, oKasanuch
HEJOCTAIUMMK NaHTaHoMaAaMu MeHnpeneesa. Ho muctopus morna
CIOKMTBCA COBCEM MHaye, Beflb MeH/enees MoCTOAHHO KOppeK-
THpoBan cBoi Tabmuuy. OH MOr 6bl CAMOCTOATENBHO 3ATIONMHUTH
LENMbIM HMKHUIA PAJI, PACTIONOXKeHHbIN BC/eN 3a LepueM, ecu Obi
TO/MBKO CaM OTNPAaBWIICA Ha ceBepo-3amnaf, yepe3 PUHCKMIA 3a1MB
u Bantuitckoe mope, Ha Tananarocckme oCTpoBa® HEPHORMYECKOM

CHCTEMBI.

* [ananarocckuit apxunenar, pacnofioxeHHbIN & 3anany or Kxuoil AMepuku, HaBe-
cren Heolbranolt ayHoi, MHOTIE NIPEiCTaBMTE/ M KOTOPO Hure Gomee He BCTpe-
yawTtca. — [Ipum. nep.






YACTD II

KAK CO3AIOTCA
N PACLLENIAIOTCA ATOMDI



4, OTKYAA BEPYTCA ATOMDI:
«Mbl BCE — 3BE3AHAA MATEPUA*»

24| 104 L] 75
Fe |[Ne|[Pb || Ir ||Re
55,845 20,180 207.2 192,217 186,207

O TKyZia bepyTca anemeHTh? B TedeHHMe MHOTMX BEKOB B Hayke
mpouBetano 3abmyxmgeHue, uTo HMOTKyna. Benmce ponrme
MeTaduandeckue cnopbl o ToM, KTo (Mau Kro) Mor cospars mupo-

apanue u nouemy OH 3TO cfienasn, HO BCe COTNAlIANMKUCh, YTO BCE 3ne-
MEHTHl — POBeCHUKM Hameii Bcenennoit. OHu He TIOABNAIOTCA M He
MCYe3aloT, a MPOCTo cyulecTByioT. bonee HoBble Teopuu, B YacTHO-
ct Teopus Bonbmoro BapbiBa, chopmynupopanHas B 1930-e rops,
TAIOKe NPUMHUMA/IM 3TY TOYKY 3peHuA 3a axcuoMy. Ecnn Bce Hava-
N0Ch OKONO 14 MMANMAPAOB JIeT Ha3ajl C NepBO3JaHHOIO MUPOBO-
IO 3ePHBILIKA, B KOTOPOM COfepKanach Bcs marepus Beenenton, To
BCe, OKpYKaiolljee Hac CETOfIHsA, O4eBUIHO, ObIIO 3aK/NI0YEHO MMEH-
HO B HeM. KoHe4HO, TaM He Obl/Io HY a/IMasHBIX AMafieM, HI JKECTH-
HEIX 6aHOK, HU aniOMHHKMEBONH (PO/Ibry, HO BCE ChIPbe 1A CO3JaHUA
3NEMEHTOB MMENOCh.

OpuH y4eHBIH MOACYUTAT, YTO yxKe uepe3 10 MunyT nocne bonb-
IOro B3phiBa CHOPMMPOBATACh BCA M3BECTHAA MaTepus, a MOTOM
pesiomMupoBan: «eMeHThl ObUIM M3rOTOBIEHBI GBICTpee, YeM XO-
polIas X03AMKa 3KAPUT YTKY C KapTomKoit». OnAThb XKe, 371€Ch Mbl

* Hamex Ha BeicKainiBaHue acTpoduamka Kapna Carava: «Kaxas-ro acth Haulero
CYIeCTBa MOMHMT, OTKYia Mbi pofom. Mul cTpeMuMcA BepHyThCA. M MoxeM aTo
clenaTh. Beob KOCMOC M BHYTPH Hac. MBI Bce — 3Be3HaA Marepua», — [Ipum. nep.

82



naea 4. Otkyna 6epyTca atombl: «Mbl BCe — 3BE34HAA MAaTEPUA»

uMeeM J1eo ¢ OOLIeNPUHATEIM MHEHHEM O TOM, YTO MCTOPUA BCEX
9/IEMEHTOB TPOTEKAeT MCKIKUYUTENBHO CTaOWIBHO W ABAAETCA,
B CYITHOCTH, «aCTPOMCTOPUEN».

Ho nocne 1930-x ara Teopua Hayana MOCTENEHHO pacTafiaTh-
ca. K 1939 rony Hemenkue M aMepMKaHCKue yueHble fOKasam
yto 3Heprua ConHIa M APYTUX 3BE3]] BbIIENAETCH B XO/I€ PeaKimit
ANIEPHOTO CMHTE3a, MPM KOTOPIX M3 aTOMOB BOJOPOjia 06pa3yiorcs
aTtombi Temua. O6beMBI ITONH SHEPrUM COBEPIIEHHO HECOM3MEPUMBL
C KpOUIeYHbIMM pasMepaMmy aToMoB. [Ipyrue y4eHble NapupOBain:
XOpOLIO, KOMMYEeCTBO BOJOPOAA M TEIMA MOXKET HE3HAYMTENBHO
Ko/1e6aTbCs, HO HeT HMKAKMX [I0Ka3aTe/IbCTB, YTO COLepKaHue Apy-
TMX 3/IEMEHTOB B NIPUPOJI€ XOTb Kak-ToO m3meHsAerca. Ho Hayka He
CTOs/IA Ha MECTE, TENECKOMNbl COBEPIUICHCTBOBAMHCh, M PANBI CKel-
TUKOB MHOXMIMCL. TeopeTnuecku B pesynbraTte Bombioro Bapei-
Ba 3/IEMEHTHI JIO/KHBI ObIIM OBITH «paBHOMEPHO pa3bpocaHbl» BO
Bcex Hanpapnenuax. Ho Habmogenua mokasanu, 4To B cCaMbiX MOJIO-
ABIX 3B€3J[AX COMEPKATCA MOYTH MCKTIOUUTENBHO BOJOPOS, M Teuit,
a B CTapbIX BCTPEYAIOTCA JlecATKy anemenToB. Kpome Toro, Hekoro-
pbie KpaiiHe HecTabu/ibHblE 37IEMEHTHI, OTCYTCTBYIOLME Ha 3emie,
HalpuMep TeXHeLMi, CYLIeCTBYIOT B HEKOTOPBIX 3Be3[aX C «3K30TH-
qeckoi xumueit» . Kakue-10 cubl ROJKHBI €XeJHEBHO CO3[1aBaTh
TaKMe 9/IeMeHThI.

B cepegune 1950-X rojiloB HEKOTOpble [1a/IbHOBUHEIE aCTPOHO-
Mbl NIPUIIIK K BBIBOJY, 4TO 3B€3/bl MOXKHO CPaBHUTb C HeOeCHBIMHU
By/nKaHamu. [pynna yyennix — Jlxeddpu bepbumk, Snuyop Map-
rapeT bepbumxk, Yunbam ®aynep u ®pep Xoitn — B 06mux yeprax
OMUCaNH TEOPHIO 3BE3[[HOTO AEPHOTO CHHTE3a B CBOEM 3HAMEHMUTON
cTaThbe, BhilleAeh B 1957 romy. CreluanucTsl Ha3HIBAKT €€ Mpo-
cto — B’FH*. B otnnune ot 6oabmmHCTBa HayuHbix cTaTeit, B'FH
uMeeT ‘aHHrpad), B KOTopblﬁ BbIHECEHbI JiBe 3/I0BELHE U IIPOTHBO-
PE‘IHBbIE OUTaThl M3 HIBKCIIPLPH. B HHUX aBTOPbI 3a1aK0TCA BOIIPOCOM,
YTpaBsoT 1M 3Be3fibl CyAbGamu yenosevectsa' . U ganee otcram-

* Tlo nepsoiv Gyxsam dbamunmit asTopos. — [Tpum. nep.
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BAlOT TOYKY 3PEeHNsA O TOM, 4TO /I3, YIpas/AioT. B Hayane crarbu pac-
CKa3bIBaeTCA, YTO B Havase BpeMeH Bcenennas Obina nepBosgaHHOiM
Kalleit U3 BOJIOpo/a ¢ HeBONbIIMMM BKIIOYEHUAMM TeTUA U TUTHA.
[TocTemenno aroMbl BOJOPOAA CTanW CAMNATLCA JPYT € APYTOM,
obpasys 3Besgbl. OTpOMHOe IpaBHMTALIMOHHOE [JaBleHUEe, BO3HM-
KaBlllee BHYTPU HMX, NMPOBOLMPOBANIO CTMAHUE aTOMOB BOJOPOZA
B aToMbl renus. B pesynbrare yero cusioT Bce 3Be3fnl B Hebe. Ho
3TOT NMPOLECC, MCK/TIOUMTENTbHO BAXKHBIN B KOCMONIOTUM, HEMHTEpe-
CeH C Hay4HOl TOYKM 3peHuA. B TedeHue Mu/IMap/os neT 3sesjia
TO/IBKO ¥ JIeNIaeT, YTO BBINEKAaeT Te/uit. JInb mocie moaHoro Bbl-
ropaHus BOIOPOAA, YKa3biBalOT aBTOPbI B’FH — ¥ B 3TOM 3aK/IH049a-
€TCA OCHOBHas Hay4Has LUEHHOCTb CTATbM, — CHUTYaLMA HaYMHAET
CTPEMMTENIbHO MEHATbCA. 3Be3fla, KOTOpaA eIy BeYHOCTb BICena
B MPOCTPAHCTBE M HECNEUIHO NepepabaTsiBana cBOil BOROPO., IIpe-
obpa3yeTcA B HEYTO HOBOE ropasfo 6bICTpee, YeM MOT Obl MEUTaTh
mo6oii anXUMUK.

3Besfbl, OTYAAHHO MBITAUIMECA NOAAEPHKATh BRICOKYI TEMIIE-
paTypy npu OTCYTCTBMM BOLOPOJA, HAYMHAIOT CKUTaTh U TNABUTH
B CBOMX HENpaX aTOMbI TE€/IMA. MHDF}IE OoBa aToMa refiMsa LeIHKOM -
CINABNASAIOTCA APYT C APYrom, o6pasys 91eMeHThI C Ye THBIMM HOMe-
paMi, 2 B IPYIMX CIy4YasX OHM TEPAKT IIPU 3TOM YacTh IIPOTOHOB
M HEATPOHOB — TaK [O/1Y4aI0TCA 9/1EMEHTBI C HEYeTHbIMM HOMEpa-
M. [JOCTaTOYHO CKOPO BHYTPM 3B€3/] HAKAIUIMBAKTCA CYLECTBEH-
Hble Konu4ecTBa nuTni, bopa, 6epumning M, ocobeHHo, yriaepoaa.
B 0CHOBHOM 3TO MPOMCXONMUT B INTyOMHE 3B€3/Ibl — BHELIHMI C/IO,
CPaBHMUTENbHO XOMOJHBIN, COCTOUT MPEUMYIIECTBEHHO M3 BOJO-
pona fo camMoit ru6enn 3pessibl. K coxaneHuio, pu CKXUTaHUM Te-
NHUA BBIAEIAETCA MEHBIIIE SHEPTHH, YEM l'lpH CHMUIAHHUH Bﬂ}leO,ﬂa,
NO3TOMY 3B€3[la YCIIEBaeT MU3pAcXofoBaTk BECh CBOH Telni BCero
34 HECKO/MIBKO COTEH MMNINIMOHOB JIET. HEKOTOPME Ma/leHbKHE 3BE3-
AbI IIOCTIE ITOrQ «YMUPAIOT», HA MX MECTE OCTAITCA MACCHI CIJIaB-
JNIEHHOTO YTNepo/a, M3BECTHBIE HaM Kak «benbie kapnuku». Bonee
TAXKENbIE 3Be3/bl (He MeHee YeM B BoceMb pa3 MaccusHee ConHua)
NpojomXKalT 60POThCA 33 KM3Hb, CHHTE3MPYA U3 YITIEPOJia LIECTh
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eute Gomee TAKebIX HTEMEHTOB, BIOTh 0 MarHuA. Tak oHu Mo-
TYT MPOCYLIECTBOBAT €llle HECKONMbKO COTeH ThicAY neT. [Tocme mo-
HROOHOTO YIIEepPOIHOTO 3Tana YMHPAeT ellle YacThb 3Be3Jl, HO caMble
KPYIIHbIE ¥ TopAYMe (B HeJpaxX KOTOPHIX MOXET MOAJepXMBAThCA
TEMMepaTypa A0 MATH MUTMAPIOB TPafyCOB) 34 HECKONbKO MMII-
JIMOHOB /IET COKUTAIOT M 3TH TsDKe/Ible anemenThl. B cratbe B'FH
aBTOPbI AHATM3MPYIOT pasHooOpasHbie peakUuyu CMHTE3A U 00b-
SICHAIOT, KaK CO3/1al0TCA BCe /IeTKMe 3/IEMEHTHl BIVIOTH JIO XKeJe-
3a. 3TH Npolecchl — HACTOALIAA 3BOMIOLUA 3/IEMEHTOB. B Hame
Bpems 6narogaps cratbe B’FH acTpoHoMbl MOTYT 06beIMHUTD Bee
SNIEMCHTRI OT IMTHA 10 XKEJI€3a B KaTETOPUID «3BE3THBIX»., Ecnu Ha
KaKOMH-TO 3Be3fie 0OHAPYIKEHO JKeNe30, TO MOXKHO He 3aHUMAThCA
nouckamu 6onee NIErkuUX 3/IEMEHTOB, MMOCKONBKY TaM 06s3aTenbHO
OPUCYTCTBYIOT M BCE OCTaNbHbIE 25 MEPBHIX 3MEMEHTOB MEPHOJH-
YEeCKOM CHCTEMBI.

JIOrMYHO MPeANnONoXKUTD, YTO B H0/Iee KPYITHbIX 3Be34aX JO/HKEH
MpoOMCXOOUTE U ﬂaHbHEﬁLﬂHf{ CMHTE3 C y4acTHEM aTOMOB >Kenesa,
a Taxke CHHTe3 bojlee TSKENMbIX aTOMOB — [0 CaMblX IMy6MH me-
puvonuyeckon cucrembl. Ho 3geck noruka BHOBb Hac nonBoguT. Ecnu
06paTHTbCA K MaTeMaTHKe M IOACYMUTATD, CKOIBKO IHEPIUM BBIjlE-
JIAETCA NPH CIMAHUKM aTOMOB, TO MOXKHO YﬁE,IIHTbCH: Ha CITMAHHE
NIETKMX 9/IEMEHTOB B aTOM JKe/esa ¢ ero 26 npoToHaMu Tpebyerca
oeHb MHO20 3Hepruu. Takum 06pasom, AEpPHBI CHHTE3 37IEMEHTOB
TAXKeNIEe JKenesa' yKe He MIET Ha TIONb3y M3TONOABIIEiCs 3Be3fie.
KenesHoe Aapo — mocneHAA YaCTh KUSHEHHOTO IyTH CAMBIX JON-
TFOBEYHBIX 3BE€3[I.

Urax, oTkyna xe bepyTca Bce octanbhble Golee TsOKeNblE 971e-
MeHTBI, oT 27-ro (kobanbra) no 92-ro (ypama)? Kak Hu cTpanHoO,
yka3sbiBaioT antopsi B'FH, onu Bosnukaior npy «MaleHbKMX 60Mb-
IMX B3pbiBax». MaccuBHemiume u3 3ses] (npumepHo B 12 pas -
xejnee COMHL@), CIIAMB BeCh CBOI MarHuit U KpeMHUit, 04eHb Obl-
CTPO BBIFOPAKOT [0 JK€/1e3HOro AApa. 3TOT NpoLecc 3aHUMaeT Bce-
ro MLIb OKO/IO OAHOro seMHoro AxA. Ho mpexpe, yem morubHyTs,
3Be3la KOPYMTCA B alOKaIuNTHYecKoi aroiuu. Korma y 3seanst He
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OCTaeTCA HUKAKOM 3HEPTMM, KOTOpas T03Bouaa 6bl eif mojiepxu-
BaTh COOCTBEHHBIIT 06beM (ero CpaBHNUTENBHO JIETKO NOAIEPHKNBATD
packa/jieHHOMY rasy), BbirOpeBiuas 3Be3Jja CXIONbIBAETCA MOJ Heil-
CTBMEM COOCTBEHHOI HEBEPOATHOM TAXKECTH, BCEr0 3a HECKOMbKO
CEeKYHJ COKpallasAch A0 CYMTAHBIX COTEH KMIOMETPOB. B Aape aroit
3Be3/ibl NIPOTOHLI M 9NEKTPOHBI CAMNAKTCA, 00pasya HelTPOHBI,
MI0Ka TaM He 0CTAETCA NPAKTHYECKM HIUYET0, KPOME NOCNEAHMX. 3a-
TeM, [IPEOAO/IEB 3TOT KO//AIC, 3Be3/ja B3pbIBAeTCA, pasbpachiBas
MaTepHI0 BO BCE CTOPOHBL. JTO He MeTadopa. BosHukaeT ocnenu-
TENbHAA CBEPXHOBAsA 3BE3]Ia, CYIIECTBYIONasA NPUMEPHO B TeYeHue
mecsaua. OHa MPOCTHPAeTCss HAa MWIIMOHBI KHMIOMETPOB M CHMAET
Apye MuAAMapos 3se3s. M 3a aToT Mecsan MupMaje! 4acTUl, ob/a-
fAIOLIMEe HEMOCTHKMMbBIMU MMIYIbCAMM, CIMBAIOTCA CTONBKO pas
B CEKYHTY, YTO GBICTPO Npeojjo/ieBaloT 0ObIYHbIE IHEPreTHYECKHE
6apbepsl M HauMHAKT O0pPA3OBBIBATL JMEMEHTHI THAKENee Kesesa.
MHuorouncnennsie xenesHble ANpa MOKPHIBAIOTCA TONCTHIM CI0EM
HEeATPOHOB. HekoTopble N3 HMX BHOBB pacnajaloTcA, MpeBpauiaach
B IIPOTOHBI, — TaK 1 00pasyloTca HOBbIE 3NMEMEHTHL. B aTOM poe ya-
CTHI] POXKJIAKOTCA BCE CYLIECTBYIOLIME B IPUPOfie KOMOMHaIMK 37e-
MEHTOB M M30TOMOB, U3PBITa€éMbIe B TPOCTPAHCTBO.

Tonpko B Hamedt [anaxTuke COTHM MMANMOHOB CBEPXHOBBIX
MPOLUTH MOAOGHBIN LMK/ OT peMHKAPHALMK 10 KaTacTpoduyeckoin
rubenn. B xofie ofHOTO M3 TakuX B3pbLIBOB 3apoxunack Hama Con-
HeuyHas cuctema. [IpumepHo 4,6 Mmunnuapna neT Hasaj CBepXHOBas
MPOHM3a/Na CBEPX3BYKOBLIM SHEPreTMYECKMM BCIIIECKOM ILIOCKOE
06/1aK0 KOCMHYECKO ITBITH IIMPHHON OKO/TO 15 MUITMAPAOB KMIIO-
meTpoB. Panbile Ha MecTe 3Toro obnaka CyLIeCTBOBANO He MEHee
ABYX APYruX 3Besji. JacTHYKM NBUIM CTANMM CUENIATHCA C aTOMHOM
IIEHOM, TIpMAeTEBIIEN OT CBEPXHOBOM, U Bce obnako 3abypnumno ma-
NEeHBKMMH CMEPYAMH ¥ BUXPAMM, KaK I71alb OTPOMHOTO MPYa, B KO-
TOPBIN LIBBIPHYTH MHOXKECTBO KaMelnkoB. [InoTHeIi eHTp obnaka
cTan sakumnarhb u npespatuncsa B Conuile (kotopoe 6yKBasbHO BbI-
POCIO M3 OCTAHKOB JIPYTMX 3B€3]}), 4 BOKPYT HEro Hadaau HaKarjim-
BaThcA Gomee menkue Tena, crapuime raaHetamn. Cambie KpyIHbIe
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/IaHeTHI HAllell CUCTEMBI, Ta30Bble IMraHThl, copMupoBanuch Ha
TOM 3Talle, KOI/la CONNHEYHbI BeTep — IOTOK 3aPAXKEHHBIX YacTHL,
unyumux ot ConHia, — BbIAY/ IerKHe 3/IEMEHTDI Ha Nepudepuio cu-
creMbl. Cpenyu Bcex ruraHToB Hanbonee Oorat rasamu K0nurep, mo
pa3HBIM MPUYMHAM CTaBIIMI (PAaHTACTUHECKUM 3aTOBEHUKOM 37e-
meHTOB. Ha HeM HeKOTOpbIe M3 HUX MOTYT CyNIeCTBOBATh B (JOpPMaX,
HEBO3MOXKHBIX Ha 3emre.

C aHTMYHBIX BpeMeH 4Ye/IOBEYeCKHil pasyM 3aHMMany (PaHTa3uu
o0 6necrswei Benepe, konbuenocunom Carypue, Mapce, HacemenHoM
MHOIIaHeTAHAMK. MIMeHHO B 4ecTb HeOeCHbIX Te/l Ha3BAHBI M HEKO-
Topbie aneMenTsl. [Inanera Ypan 6bina otkpeita B 1781 rogy. 31ot
¢axT TaKk BoOAyLIeBU/ Hay4HOe coobuiecTBo, 4To yxe B 1789 rogy
B €€ 4YeCTh Ha3sBa/lM YpaH-MeTa/ll — HEeCMOTPA Ha TO, YTO Ha TOM
nAaHeTe €Ba M HaNWAeTCA M HECKOAbKO 'PaMMOB 3TOTO 3/IEMEH-
Ta. IMEHHO 1O TO# >Ke TPaguLMK MONY4YMIM Ha3BaHMUA HENTYHUNA
u naytoHuit. Ho B mocnenHue ecATUIETHS CAMOi WHTPUTYIOLIEH
nnanetoit octaerca IOnurep. B 1994 rony komera lllymerikepos —
Jleu 9 Bpesanack B HOmutep, M 310 OBITO MEpPBOE KOCMMYECKOE
CTONKHOBEHME, KOTOpoe [OBeNoch HabmofaTe NMoAAM. 3penumie
aCTPOHOMOB He Pa3soyapoBajo: B M/IaHeTy nonan 21 nefsaHON Ky-
COK, ¥ OTHEeHHbIe 1apbl pasneTanuch bonee yem na 2000 kunome-
TPOB. ITO ApamMaTHYecKoe COObITHE 3aMHTEPECOBAIO M LIMPOKYIO
nyonuMky: Bckope crepuanuctam NASA npuuiioch oTeedarb Ha
HEKOTOpPblE OLIENOMAIOIME BONPOCH, MOCTYNABUINE BO BpeMA
koHepeHumit B npamom adupe. Kro-to cnpocun, npasja i, 410
aapo IOnurtepa — 3To OrpoOMHBIN anMas, MPEBbIIAKLIKIA 10 pas-
mepam 3emio. JIpyroii y4acTHHK KOH(epeHIIMM TONHTEPECOBaNCA,
kak cssasaHo bonsuioe Kpacuoe ITaTno I0Onurepa c aeMHoll «rumep-
MPOCTPAHCTBEHHOM (M3UKOI», O KOTOPO# OH «4TO-TO CHBIIAM».
Akobbl Takasm u3MKa [ONYCKaeT BO3MOXKHOCTb MYTEIIECTBUIL
BO BpeMeHHM. Jepe3 HECKONbKO JIeT MOC/Ie CTONKHOBEHUsS C KOMe-
Toi Ilymeiikepos — Jleeu H0nurep cBoeii rpasuTalMenl M3IMEHMI
TpaekTopuio 3ddekTHOI KoMeTh Xeitna — Bonmna u Hanpasun ee
K 3emne. Bcxope nocne atoro B Cas-/Iuero 39 yneHoB cekThl «Bpara

87



YacTs Il. Kak co3paloTca 1 pacliennaioTcA aToMbl

pas» coBepuMau camoybuitcTo, nbo nmonmaranm, uyro Onurep wy-
HecHbIM 06pa3oM HanpaBH/l 3Ty KOMETY K HaM BMeCTe C 3aK/IIo4eH-
HBIM B Hell KOCMMYeCKUM KopabneM, KOTOPbIN JO/KEH NepeHecTu
MX yIIM B BBICIINE YXOBHBIE MHPBI.

B HacTosiee BpeMs 3TH CTPaHHbIE MHEHMA HE MOJITBEPXK/IAIOTCA.
Kcratu, ®pen Xoitn, oiMH U3 COAaBTOPOB BFH, HecMOTp# Ha CBOIO
npodeccHoHanbHy10 KBanudUKaLMIO 1 3aCTyTH, He BEPUI HU B flap-
BUHOBCKYIO TEOPUIO 3BOMIONNMM, HM B BonMbiLoi B3PBIB, a BhIpaXke-
HHUe€ 3TO BIIepBbie yNOTpe6usI B HaCMENIKY B OFHOI U3 pafiuonepeaay
Ha Bu-6m-cu. Ho ynmomanyThiit Bbilre Bonpoc 06 anmase Bce-Taku
HayuHo obocHOBaH. B cBoe BpeMs HeKOTOpbie yueHble BCepbes J10-
KaspiBanu (MM BTaiiHe Bepuiu), 4To orpoMHbii Onurep nefcTem-
TEIbHO MOXKeT IIOPOANTD TAKOM TMIaHTCKMI IparoLeHHbIi KaMeHb.
HekoTopsie no-TIpeXXHeMy HafierwTca, 4To Ha HOnurepe ypactca
0OHAPYKUTHL He TONBKO XXUJKHE a/nMaskl, HO M TBepjble, pasmMe-
POM C «KaZMAnaKk». A €clu yX roBOpUTh O JEfCTBUTENBHO 3K30TH-
YeCKMX BellecTBaX, OTMETHM, 4TO, 110 MHEHUIO YUYEHBIX, CTPaHHOE
MarHuTHoe none IOnuTepa MOXeT réeHepUPOBATHCA MNIIL OKEAHOM
XKHUAKOTO YepPHOTO «MEeTANTMYEeCKoTro Bofopoaa». Ha 3emne meran-
NIMYeCKHii BOJOPO yAiaBanock 3apuKCMpoBarh TMIIb B TEUEHHE He-
CKO/IbKMX HAHOCEKYH]I, B CAMbIX 9KCTPeMa/IbHBIX YC/IOBMAX, KaKue
TONLKO MOXKHO c037arth B abopatopun. Ho muorue dmsnxn ybex-
peHbl, 4To lOnurep — HeOoODATHBLIN pesepByap MeTalIM4YeCKOTO
BOIOPOJa M OKEaH 3TOro BellecTBa focTuraeT rayouHbl B 30 ThicAY
KW/IOMETPOB.

ITprunHa, no KOTOPOM 9/MEMEHTbl CymecTByT Ha MOnurtepe
B CTO/Mb HEOOBIMHOM COCTOAHMM, 3aK/TKOYAETCA B TOM, 4TO 3Ta Nia-
HeTa (a Taxke, B MeHbIeit creneru, CaTypH — BTOpOIt 10 BeTU4N-
He ra30Bblif TUTAHT HalleH TTaHeTapHOI CUCTEMBI) ABNAETCA CBOE-
obpasHoit mepexonHoi opmoii. KOmuTep — He cTONBKO OrpoMHan
NIaHeTa, CKONMBKO ManeHbKas HeyfaBmiascs 3pesfa. Ecnu 6b1 Ha
arane ¢opmuposanus Onurep BobGpan B cebs mpumepHo B fe-
cATh pa3 Gonble JeiTepus, YeM MMeeT ceifyac, To Mor Obl cTaTh
Gypbim Kapnukom. To ecTh 3Be3[10i1, MacChl KOTOPOW eiBa XBaTaeT
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ANA BANOTEKYIIETO ANEPHOrO CHHTE3a M M3MTy4eHUA «<HU3KOBATTHO-
TO» PBIKEBATOTO cBeta” . Torna B Haweit ConHeYHOl cucTeMe 6biIo
6b1 1Be 3Be3fbl. [lanee Mbl YBUIMM, YTO B 3TOM HET HMYETO M3 pAfia
BOH Bbixogamiero. IOnurep meiicTBUTENBHO OCTBII HACTONBKO, YTO
KaKoi-nmn6o AfepHBIi CHHTE3 HAa HEM HEBO3MOXKEH — HO COXPaHM/
JAOCTaTOYHbIE MacCy, TEMIIEPAaTypy M HasaeHue, 4Tolbl aTOMBI Ha
HEM OKa3bIBa/MCh OYeHb O/IM3KO ApYyT K Apyry u Bemu cebs coBceM
He Tak, Kak Ha 3emne. BHyrpu HOnurepa cospaerca «mnepexofHas
cpena», CBOMCTBA KOTOPOIl HEONATONPUATHBI KaK [/ AMEPHBIX, TaK
W U1 NPUBBIYHBIX HaM XMMMYECKMX peakuui. B rakux ycnoBuax
BIIO/IHE MOTYT CYLIECTBOBATh M a/IMa3bl BENMUMHON ¢ HeGOMBIYIO
NNaHeTy, MU MacIAHMUCTBIA Me-
TannuYecKmii BOJOpof,.

HexoTopbie yueHble no-npexHemy
AtmocdepHble ycnoBus Ha

HapewTcA, 4o Ha l0nuTepe
YAACTCA 0OHapYMHTh He TONbKD
AMAKNe aNIMa3bl, HO 1 TBEPAbIE,
Pa3Mepom C «KaaunaK»,

nosepxuoctu lOnurepa raxxke
NPUBOAAT K  YAMBUTEIbHbIM
B3aUMOJIENICTBMAM MEXIY 3/1e-
menTamu. Ho Takme sBneHms
BIOJIHE HOPMajbHBI Ha I1a-
HeTe, rae cywecrsyer bonbioe KpacHoe [latHO. 3TO OrpoMHbI
LMKJIOH, B TPU pasa LMpe Hallei 3eMIH, KOTOPBIH yXKe HECKOMBKO
BEKOB npopomkaer byuesats 8 armocdepe Onurepa. BosmoxHo,
METEOPO/IOTUYECKME TIPOLIECCHI B HIDKHUX CIOAX aTMOC(EpHI 3TOMH
nnaaHeTsl eie 6onee spenuunbl. [lockonbKy conMHeHBIN BETEP IOHEC
no opbuTs KOnuTepa muurb cameie eTKie, a 3HAYUT, CAMBIE PacIpo-
CTPEHEH HbI€ 37IEMEHTHI, COCTaB 3TOM MMAaHETHI, B NPUHIIHUIIE, MOJIKEH
BBITH MOYTHM KaK y HacTosuein 3e3as: 90% Bogopopa, moutu 10%
refiva 1 C/lefOBble KOMMYECTBA JPYTHX JIETKMX 3JIEMEHTOB, BIUIOTh
no Heona. Ho nocneguye ciyTHMKOBbIe HaO/MIOAEHMA I0Ka3a/lM: CO-
NepXKaHue renis B BEPXHUX CI0AX arMocdepbl Ha YeTBEPTb MEHbIlE
OXKMAaeMoro, a HeoHa — Ha 90% MeHblle, YeM Io/araian y4eHble.
HecnyuaitHo B 6onee rnybokux cosx arMmocdepsl 3TH 3/1eMEHTHI 06-
HapyXuauch B n3o0unun. O4eBUIHO, KaKMe-TO CHIIbI TIEPEMECTHIN
Tenuit U HEOH M3 OJTHUX MecT B Ipyrue. Bckope acTponoMbl moHsAMy,
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9TO MO/IYYNTH IPeACTABIEHHE 00 ITUX CH/IAX MO3BONTUT METEOPOTIO-
rMYecKas Kapra IJIaHeThl.

B sppe HacTosuen 3Be3/ibl BCeé MMKPOB3PbIBbI YPaBHOBELIMBA-
KTCA [OCTOAHHBIM LEHTPOCTPEMMUTENIbHBIM BO3AENCTBUEM I'PABH-
Tanuu. Ha KOnuTepe Takas AnepHas nedb OTCYTCTBYET, [103TOMY
HUYTO HE MEIIAET CPaBHUTENLHO TAXKENbIM aTOMaM el M HeoHa
MPOHMKATh U3 BHEIIHMX ra3000pa3HbIX cnoeB Braybb armocdepsl.
Ipoitas npuMepHO YETBEPTb MYTH K LEHTPY TJIAHETHL, 3TH Ta3bl
OKa3bIBAKTCA B HEMOCPEACTBEHHOM 6IM30CTH OT CIOA KUAKOTO Me-
Ta//IMIECKOTO BOJOPOJIA, T/e CHIIbHElIee aTMocdepHOe NaBneHne
npeBpaiiaeT uxX B MHUKOCTH.

BonplunHCTBO ynTaTeNnei BUENM, KaK re/iMil ¥ HEOH KPacO4vHO
CBETATCA B CTEK/IAHHBIX TPYOKAaX — TaK Ha3plBaeMbIX HEOHOBBIX
namnax. TpeHue, BOSHMKaIOLLEe NPH MEPEMELICHUM KAIENEeK ITUX
aneMeHTOB, IaBaowux B armMocdepe Kmurepa, Moxer BO36yX-
[aTh aTOMBbl 'a30B AHA/NIOTMYHBIM 00pa3oM, II03TOMY KanelbKH Ha-
MOMMHAIOT XMJIKMe MeTeopbl. TakuM 00pa3oM, ec/i CpaBHUTEILHO
KPYTIHbIE KaIIM MAfaoT AOCTATOYHO OBICTPO M IOCTATOYHO JIANIEKO,
TO KTO-HUOYZIb, MapAIMii MPAMO HaZl MOBEPXHOCTHIO BOJTOPOIHOIO
IO TEePUAHCKOTO OKeaHa, MOT OBl B3TNIAHYTh B KPEMOBO-OpaHKeBhle
Hebeca naHeThl U MOM060BaTHCA HeBOOOPA3UMBIM CBETOBBIM HIOY.
[Ipencrassre cebe deiieppepku, 03apsiolMe IONUTEPUAHCKYIO HOUD
TPWTMOHAMH APKO-MaJMHOBBIX JIMHMH, KOTOpPbIe YiKe NOMy4uiu
Cpefy y4eHbIX HasBaHNe HEOHOBOTO JOMK[IA.

* kot

Mcropus ckanbHeix nnader ConHevHoit cuctembl (Mepkypus,
Benepsi, 3emnn, Mapca) uHad, nx apambl He CTONDb 3pemiiHbL. Ha
nepsom ararne popmuposanus CoNnHEYHOI cucTeMbl 00pa3oBanmch
rasoBbl€ TMTAHTBI, I 3TOrO NOTPeOOBANOCh BCErO OKONIO MMII-
nuoHa net. TeM BpeMeHeM CPaBHMTENBHO TAXKE/IbIE HIEMEHTDI CKa-
TUIMBANTHCh B HebecHOM «KaMeHHOM Tosiceé», MPUMEPHO MO LEHTPY
KOTOporo mponeraer opbura Jemnu. Tam OHM THXO NOXKMIANUCDH
CBOET0 4Jaca B Te4UYeHME ellle¢ HECKOMBKUX MHUNMTHOHOB JMET. Korna
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3emiis 1 ApyrHe NIaHEThI 3eMHOI TPYNIBl HAKOHEL| MPUHAIH (op-
MY IJIOTHBIX IIApooOpasHBIX Tejl, 3TH 3N1eMeHThl OblM pacrpene-
JIEHbI B HUX 6011ee MK MEHEE PABHOMEPHO. Kak 3amMeTn/1 BeMMKHA
Yunbam Bneitk, MoxHO 61710 GbI IOAHATD FOPCTD 3EMIM M NOJEP-
XKaTb B PyKe BCI0 BceneHHY10, BCI0 NIEPUOANYECKYIO CHCTEMY Cpasy.
Ho 3neMeHTBI Hayain nepeMeinBaThes APYT ¢ APYTroM, TPYIupy-
ACh BMECTE CO CBOMMM Onu3HelaMu u coOpaTbaMK MO NEpHOHYe-
ckoit cucteme. [locne MHUINMHAPIOB TAKUX MEPEX0OJ0B BBEPX M BHU3
no 3eMHOM Kope COPMUPOBATUCh 3HAYUTENBHEIE 3aeKH MHOTHX
anemenToB. Ha Bcex ckanbHbIX MaHeTax TAXKesoe Keneso OmyCTH-
nochk Bmnoke K Anpy. Umenno tam u COCPE}IOTO'—IEHH OCHOBHBIE €T0
samachl. Hanpumep, Ha Mepkypun moxkHo HabmiojaTe He MeHee
YyyfecHoe ABneHue, yeM B arMocdepe Onurepa: mHorga Mepkypu-
AHCKOE JXKMJKOe AAPO BbIIENAeT Jele3Hble «cHexuHKu», [Ipuuem
OHM He LIECTHYTO/bHbIe, KaK BCEM 3HAKOMble 3eMHbie (M3 3ameps-
weit Bofib), a 6oNblle HANOMMHAIOT MUKPOCKOIIMYECKHe KyOuKku' .
Jemna Morna NpeBpaTUTbCH B JMETAIIMI KOM YpaHa, aMlOMHMHUA
M JIPYTUX 3/IEMEHTOB, HO COOBITHUA CTaMM Pa3BOPaYMBAThCA MHAYe:
NaHeTa JOCTATOYHO CU/IBHO OCTHIIA W 3aTBepfieNia, B Pe3y/nbTare
,I[aI[bHEﬁHIEE HEPEMEIL[HBRHHE INEeMEHTOB OCNOXHMTOCH. CC!'OIIHH
Ha JeM/ie MHOTHE 3TEMEHTHI CI'pYI'Il'Ii‘IpOBEHbI B KOMIAaKTHbIE OTNO-
AHEHWHA, KOTOPBIE, OTHAKO, BCTPEYAKDTCA MOBCIONY B 3eMHOM KOPE. 3a
HUCKTIOYEHMEM HEKOTOPBIX M3BECTHBIX CMYYa€B, HM OJHa CTPaHa HE
o0nmajaeT MOHONO/NMEN Ha JOOBIYY KaKOro-1uo aneMenTa.

Ilo CpaBHEHHK CO CKaJbHBIMHM IUVIAHETAMM [APYIMX 3BE3IHBIX
CUCTEM, YETBIPE IVIAHETHI B Hallei oﬁnanamT pa3sIM4YHBIM COJACP-
’KaHMEM KaXJoro sjnemeHTa. BepoATHO, GONBIIMHCTBO M/IaHeTap-
HBIX cHCTeM CHOPMUPOBANNCE HA MECTE B3PhIBOB CBEPXHOBBIX,
" TOYHOE COOTHOUIEHNE 3NEMEHTOB B KaX/I0i CHCTEME 3aBUCHUT OT
TOrO, KaKO€ KO/MMYECTBO 3HEPTMM BBHIIETUIOCH NMPH KOHKPETHOM
B3phIBe U cHOPMHUPOBANO 3neMeHTH. KpoMe Toro, BaxkeH coctas
OKpyKaloleit cpefbl (KOCMMYeCKOoi TbINMKM), C KOTOPOi CMelInBa-
NMCh 3Be3fiHble BEIOpOChI, B pesysibraTe cOCTaB 3/1€MEHTOB KOXKTIOM
N/IaHeTAPHOM CMCTEMBI IOMTY4M/ICA YHUKaNbHbIM. VI3 ypOKOB XuMMK
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Bbl, BEPOATHO, MOMHMTE, YTO MO KaXKIbIM 31EMEHTOM B nepuoan-
YECKOWM CHCTeMe 3anucaH HOMep, COOTBETCTBYIOIUI €ro aTOMHOI
macce. OH paBeH CpeiHeii CyMMe Macc NPOTOHOB M HEHTPOHOB,
COfepXKalMXCA B aToMax JJAHHOTO JNMeMeHTa. Tak, aToMHas Macca
yrneposa pasua 12,011 eaunuibl. 3T0 MMEHHO CPefiHEE 3HAYEHME,
bonbmmHCTBO aToMoB yI/iepojia BECUT POBHO 12 eAuHMUL, a OCTaB-
wmecs 0,011 npuxopATca Ha HESHAYMTENBHYIO OO ATOMOB C Mac-
coit 13 mnn 14 epmunu,. Ho B apyrodt ranakTike cpeHsAs aToMHas
Macca yrnepoja MoxeT GbiTb 4yTh Bbillle WM 4yTh Huke. Bonee
TOro, CBE€PXHOBBIE 3BE3bI TOPOXK AT MHOXKECTBO PamoaKTHBHBIX
9/1EMEHTOB, KOTOPbl€ HAYMHAKOT PacNalaTbCA CpPa3y Xe MoC/e B3Pbl-
Ba. KpajiHe MasoBepOATHO, YTO B IBYX PasHBIX 3B€3HbIX CHCTEMAaX
COOTHOILIEHUE PAaNUOAKTHUBHEIX M HEPaNUOAKTUBHBIX 3/IEMEHTOB
OKa)KeTCA OIHHAKOBBIM, €CNIU TOMBKO JIBE 3TH CMCTEMBI He 06pa3o-
Ba/MUCh OTHOBPEMEHHO.

YunThiBaA cymiecTBeHHOe pasHoOOpasMe 3BE3THBIX CHUCTEM,
a TaKkXe MX HeBEPOATHO [IpeBHee NPOMCXOMXKIEHHE, YMTATE/Ib MOKET
3ajiaTh PE3OHHBIM BOIIPOC: OTKY/A Y Y4EHBIX €CTb X0TA Obl mpubnu-
3MTeNbHOE NPECTaB/ICHNE O TOM, Kak oOpasoBanace 3emns? [1pun-
L{MII TAKOB: OHM @HANM3NPYKT KO/MYECTBO M MONOXKEHHE pacTpo-
CTPaHEHHBIX ¥ PEJKUX 3/IEMEHTOB B 3€MHOI KOpe ¥ Ie[YKTHBHbBIM
METO/IOM IIBITAIOTCA OGDACHUTD, KaK T€ MU MHBIE MPOCThIE Bellle-
CTBa OKa3a/ucCh TaM, I/ie OHM ecTh ceitvac. Hanpumep, «paty pox-
JEHMA» Halllel MIaHeThl MOMOTIH YCTAHOBMTH CPABHUTENbHO pac-
NpoCTpaHeHHble CBUHEN i ypaH. COOTBETCTBYIOIMMM MCCIeNoBa-
HUAMM (HEBEPOATHO CKPYMYNIe3HbIMM M TI[ATE/IbHBIMM) 3aHMMAJICA
OfIMH aCTMpaHT, paboTasumit B Ynkaro B 1950-€ rogsl.

Bce caMmble Tsaenble 3/1eMeHTBI PafMOaKTHBHBL. DONBLIMHCTBO
M3 HHMX, B YaCTHOCTH ypaH, B pesy/lbTaTe pacraja NpeBpamalTcs
B crabunphpnt ceusen. Ham cnegyiowmii repoii, Knap Ilarrepcon,
npodecCHOHANPHO CAOKMACA B Fofbl paboThl Hajg MaHXSTTeH-
CKMM NpOoeKTOM. [I03TOMY OH TOYHO 3HaN CKOPOCTh pacnaja ypa-
Ha, OH TaKKe 3HaJ/l, YTO Ha 3eM/e BCTPEYalnTCA TPY PasHOBUIIHO-
cTi cBuHUA. Kaxpsiii Tun (M30TON) CBMHIIA MMEET CBOKO aTOMHYIO
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Maccy — 204, 206 unu 207. HexoTopoe KONMHYECTBO CBUHIIA BCEX
TpexX TUITOB CYLIECTBOBAJIO ellle 10 TOTO, KaK pofiMiach Hallla CBepX-
HOBas, a KAaKMe-TO aTOMbI «MOJIO}Ke», TAK KaK MOABMIIUCH B Pe3y/b-
TaTe pacnajia ypana. Ho camoe untepecHoe sak/iouaeTcs B TOM, 4TO
B 9TOM IPOL[ecce MOTYT [O/y4aThCs NNIIb B M3 TPEX M30TOMNOB —
206 u 207. Copepikanue xe usorona 204 B npMPONHOM CBMHLIE 110-
CTOSIHHO, IIOCKO/IBKY OH He 00pasyeTcs npm paciafe Kakoro-anbo
Aapyroro snemeHTa. BaxHerllee OTKpbITHE 3aK/IH04YA/I0Ch B TOM, 4TQ
OTHOLUEHME Ko/nnyecTBa usoronos 206 un 207 K usorony 204 ysenu-
YHUBAETCA CO CTPOrO ONpENIENIEHHOM CKOPOCTBIO, TAK KaK pacnajiai-
LIMIACA YPaH MPOJO/DKAET MOMOMHATD 3aMachl ABYX Oomee TAMXKENbIX
uszoronos. Ecnu 6pr [1aTTepcoH cMor onpemennTb, HACKOMBKO 3TO
COOTHOIIEHUE MOBBICUIOCH CETOTHA M0 CPABHEHMIO C IEPBBIMM [HA-
MU cyulecTBoBaHUA CoNMHEYHOM CUCTEMBI, OH CMOT 6bl BBIMMCAUTD
ee BO3pacT.

Kax Bogurcs, B atoit Houke Mena Owina cBos nmoxkka merta. Bens
HMKTO He 3Ha/l MCXOJHOTO COfiepyKaHMA CBMHLIA, fmarouy IMarTep-
COHY OCTaBaJ/IOCh JIMLIb JOTaIbIBAThCA, KAK JJa/IeKO B MPONLIOE NPU-
AeTCA 3ar/AHYTh, YTOObI OTCNEAMTE HaHHYK TeHaeHuuioo. Ho on
Hauen crocob oboittn sty npobnemy. Beab He BcA KocMudeckas
Mblb, HapALas BOKpyr ConHla, Bouuia B cocTas I1aHeT. V3 Hee xe
06pasoBannuch METEOPUTEI, aCTepouIbl M KoMeTbl. IIOCKONBKY OHM
c¢hOpMHUPOBATMCh U3 TOTO K€ MaTepuaa, YTO M IIaHeThl, M C Tex
CaMbIX MOP M/IaBAKT B XOJOAHOM BaKyyMme, 3TH Telna COXpaHWIM
B cefe KycOYKM MaTepuH, M3 KOTOPHIX COCTOA/NA MepBO3JlaHHaA
3emna. bonee Toro, MOCKONBKY Ha BepIINHE MUPaAMUIbI 3BE3[HOTO
AIEPHOTO CHMHTE3a HAXOJUTCA XKejle30, OHO cofiepXKuTcAa Bo Bcee-
NIeHHOM B OrpoMHOM M300mmmu. Tak, MHOTHE MeTeOpMThI COCTOAT
M3 YMCTOrO JXKejle3a, 3/lech Ba¥KHO OTMeTHTD, YTO XMMMUYECKH JKeJle-
30 M ypaH He CMELIMBAOTCA, a Kee30 M CBUHEL], HAIIPOTUB, 04EHb
paxe. IlosTromy copepkanue CBMHLIZ B METEOpUTax POBHO Takoe
e, KaKk B HOBOPOXKIEHHOI 3emsie: Belb B 3THUX I/IbiGax Jkemesa oT-
CYTCTBYET YPaH, KOTOPBIit MOT OBl MOAMeIIaTh B HUX HOBEIE ATOMBI
cBMHIA. [1aTTepcoH NMpUHANCA C BOOAYIIEBIEHHEM COOMPATh KYCKM
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MeTeopuToB B KanboHe JIbABona, mTaT Apn3oHa, a 3aTeM IPHUCTY-
mun K pa6ore.

Ho mourn cpasy eMy npMuuioce CTONKHYTbCA ¢ bomee cepbes-
HO# 1 061en npobnemoit, cBsA3aHHOM ¢ MHAYCTpUanm3ayuei. JToxu
C aHTMYHBIX BPEMEH MCIIONbB30BA/IM MATKMI M KOBKMI CBMHEL, /1A
MaciTabHbIX apXMTEKTYPHBIX PaboT, B 4aCTHOCTH, NPH CO3AAHNM
BogonpoBofoB. Kpome Toro, ¢ Tex mop kak 6buin M3oOpeTeHbl
CBMHLIOBbIE KpacuTeny, a B KoHe XIX — Havane XX Bexa — elle
¥ 6EH3MH C AaHTHIETOHALMOHHBIMU CBMHLIOBBIMU IPUCATKAMM, CO-
fiepXKaHue CBUMHIIA B OKPYKalolleil cpefie CTalo PacTH Tak Xe Obi-
CTPO, KaK ¥ YPOBEHb YINIEKUCIOTO ra3a B atMocdepe. [ToBcemecTHoe
MPUCYTCTBME CBUHIIA MOCTaBM/IO KPECT Ha MepBbIx onbiTax [laTTep-
COHa, CBA3aHHLIX C aHanM30oM MeTeopuToB. EMy npmnnocs noiTu
Ha ropasgo bonee paguKanbHble MEPHl — HalNpPUMEP, KUIIATHTH
obopyaoBaHne B KOHIIEHTPMPOBAHHOM CEPHOM KMC/IOTE, YTOOBI He
OOMYCKAaTh NONANaHNA «aHTPONOreHHOTO» MCHAPAIOLIErOcsA CBMHLA
B IepBO3JaHHbIe KocMideckue Kamuu. [loske B 0flHOM MHTEPBbIO
[TarTepcon sameyan: «Eciu Bbl BOJAETE B TAKYI0 YMCTYIO naboparo-
PHIO, KaK MOA, TO CBMHEL], U3 BAIUMX BOJIOC 3aIPASHUT €€ K YEPTAM».

Takaa ckpynynesHocTb BCKOpe Nepepocia B OfiepKUMOCTb. Uu-
TasA BOCKPecHbI BHIMYcK KoMukca «Menous mysarasa», [lartepcon
cdenl, uro rpAsHynA IIur-Ilen, repoit atoro cepuana, HaMOMMHAET
€My BCe 4elIOBEUECTBO: Mbl BCe M3Ma3aHbl B cBUHIE, Kak [Iur-Tlen
B ynmuuHoi nsinu. Ho ara sauukieHHocTs Ha 6opbbe co cBUHLIOM
fana J[Ba BaXKHbIX pe3y/ibTaTa. Bo-rlepnmx, Korja OH MaKCHMalbHO
BBIYMCTH CBOIO Tab0paTopuio, eMy yAanoch 1aTb Hanbosiee TOYHYIO
Ha CErofHsA OLIeHKY BospacTa 3emmn — 4,55 Muwiuapaa ner. Bo-
BTOPBIX, 3Ta HENPUMUPUMOCTD nomorna Ilarrepcony crath obue-
CTBEHHBIM aKTMBUCTOM. VIMEHHO €ro Mbl [JO/KHBI MoGnarogapuThb
3a TO, YTO HALUM IeTy OO/bLIE HE EIAT YHIIChI C KPACUTENAMM, COAEP-
JKalMMM CBUHEL], 4 Ha aBTOMATaX Ha 6€H303aPaBOMHBIX CTAHLMAX
yKe HUKTO He KNEeUT peKnaMy «He COTEeP’KUT CBMHLIa». 3acmyra [lar-
TEpPCOHa B TOM, 49TO 3alpeT CBMHIIOBBIX KpacHTeNeH CETOqHA Npef-
CTaB/IAETCA KaK HEYTO caMo cof0il pasyMeronieecs, U Mbl 3HaeM, UTO
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aBTOMOOW/Ib He JNO/KeH BbiOpachiBaTh B BO3JYX CBMHeLl, KOTOPbIi
MOTOM OCAMIET ¥ HAC Ha BO/TOCAX M B /IETKUX.

Urak, [TarTepcony ymanoch onpefenuTsb AaTy pPOXAeHUA 3eMmu,
HO 3TO JIUILIb OJIMH U3 MHOTUX BonpocoB. Bernepa, Mepxypuit u Mapc
NOABMIKCH O[HOBPEMEHHO C Halllell /IAHeTOH, HO OHM COBEPILIEHHO
He TIOXOXKH Ha 3eMJIi0, 32 MCKIIoYeHeM HEKOTOPBIX O6IIMX MoBepX-
HOCTHBIX fieTazneif. YToObI COKUTH BOEIMHO BCE MeNKMeE NopPo6HO-
CTHM HAlLeH MCTOPUHM, YHEHBIM NPEICTOANO MPOOPATHCA 1O HEKOTO-
PbIM TEMHBIM KOPMAOpPaM, Npo/eraiolum no rabauue Mengeneesa.

B 1977 ropy oren u cbiH, ¢usuk u reonor Jlyuc u Yonrep Anpsa-
pechl usy4anu B MiTanum 3ane)xu u3pecTHAKA, cpOpMHUpPOBaBILHECH
NPUMEPHO B TY K€ 3IM0XY, KOrga BbIMEPIM AMHO3aBpbl. C/I0M M3-
BECTHAKA Kasa/luch paBHOMEPHBIMH, HO B Y3KOit mpocnoiike, obpa-
30BaBIIeiicA 0KO/IO 65 MUIIMOHOB /leT Hasajl (MMEHHO TOTja U Mpo-
M30IIIO 3TO MAaCCOBOE BHIMUPaA-
HMe), HATKCh ef[Ba 3aMeTHbIe
cnefpl KpacHON T/IMHUCTOIA
nsum. Eme 6onee ypmeurens-

bnarogaps Marrepcony 3anpet
CBAHLIOBLIX KPacHTeNel — HeuTo camo
cobioii pasymeloweeca,  Mbl 3HaeM, 4To
asTomobunb He JomkeH BbifipacbiBaTh
B BO3AYX CBHHELL, KOTOPbIA NOTOM
OCAZET ¥ HAC HA BONOCAX M B NETKHX.

HbIM OBIJIO TO, 4YTO COJEpXa-
HHME 3/IEMEHTa MPHJIMSA B 3TOM
rauHe B 600 pa3 npesblliaeT
ero OObIYHBbIA YpOBeHb. Vpu-
auin — cupepodu, TaK Hasbi-
BAKOTCA «KeNe30Mo0uBbIe» . 3/eMeHTbl. VIMEHHO noaromy 60npinas
€r0 YacTh COCPENOTOYEHA B PaciaBeHHOM KeNe3sHoOM Afipe Hatnei
nnaHeThl. OCHOBHBIMM MCTOYHMKAMM MPUIIMA ABNAITCA XKeNnesHble
MEeTEeOPMTbI, ACTEPONJIbI M KOMETBI — YTO M 3aCTaBU/NIO ANbBapecoB
MpU3afyMaThbCs.

Ha mHorux HeGecHbIX Tenax, Hanpumep Ha JlyHe, 3susOT Kpa-
Tepbl OT ApPeBHeMIIMX CTOMKHOBEHMH C KOCMUYECKMMM KaMHAMH.
Her HMKaKMX NpUYMH NONaraTh, 410 3emaA usbexana nogoOHEIX
«6ombapaupoBok». Eciin 65 MUIIMOHOB /leT Hasaj B 3eMIIi0 Jgeii-
CTBUTE/IbHO Bpe3asci TaKON KOCMMYECKMI CTPaHHMK pasMepoM
¢ 60O TOPOJ, OH MOT IIPHUCHINIATE BCIO MIAHETY TONCTHIM CIIOEM
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TIbI/TH, HACBILEHHOI MPUAKEM. ITO KOIOCCaNbHOE 06MIaKO JOMKHO
6BI710 OKYTaTh BCIO 3eMI0 M MOryOMTh 3HAYMTENbHYIO 4acTh pac-
tutenbHocTH. TTof06HBIN KaTak/IM3M BMOMHE MOT Obl NMpUBECTH
K 04YeHb GBICTPON CMEPTH HE TONBKO AMHO3ABPOB, HO M 75% BCex
BupoB (99% cywmecrs, o6utapuux Ha 3emne B Ty anoxy). Yoeaursb
B 3TO IrMIoTe3e HaydHoe coobuiecTBo OBII0 HEMPOCTO, HO Anb-
Bapechl BCKOpe YCTAHOBMIIM, YTO CNOM MPHU/IMEBOI MBIIM TPOCTE-
JKHBAETCA MO BCeMy MMPY. DTO MO3BOAMIIO YBEPEHHO UCKITIOYUTD
a/lIbTEPHATUBHYIO TUIIOTE3Y O TOM, YTO €€ 3a/eXU ABMAKTCA MO-
crnencTBueM Bhibpoca, CONPOBOXKAABLIETO B3PbIB KaKo#-T0 6/1m3-
Koit ceepxHoBoit. Korga gpyrue reonoru (paborasumue Ha Hedre-
mo6bIBalONIYI0 KOMIAHMIO) OTKPbIIM Ha mnonyocrpoee IOkartau
B MekcuKe KpaTep IMpHHOIt 180 KMIOMETPOB U ITyOMHOI OKO/MO
900 metpos, o6pa3oBaBIIMIiCA OKOIO 65 MM/IMOHOB /IET Ha3al,
Teopusi 06 actepousie, UPUIUK U BEIMMPAHUM THHO3aBPOB TIONY-
HYH/Ia BECKOE IID]],TBEPHC}IEHH&

Ilpaepa, coxpausmuch HeOOMbIIKE COMHEHHUA, BCETAA COMPOBO-
JKAAKoWMe HayYHbIi MoucK. JlonycTiM, acTepoun saTMun Hebo mbi-
NBIO, BBI3BA/I KMC/IOTHBIE JOXKAM M KM/IOMETPOBbIE I[yHaMM, HO 3a
HECKO/IBKO JECATKOB JIET BCe HO/DKHO ObUIO mpuitTu B HOopMy. 3a-
rBO3/IKa B TOM, YTO, 110 IaHHBIM apXe0/IOrMM, BBIMMPAHUE AMHO3AB-
POB PAacTAHY/IOCH Ha COTHM M Aaxe ThicAuy neT. CerogHsa MHOrue
reo/Iory TONAralT, YTO KPYMHbIE BYAKaHbl, pacno/araBliMecs Ha
TEpPUTOPUM COBPEMEHHOM MHIuM, MO CAy4aNHOMY COBIAJCHMIO
aKTMBHO M3BEPrajMCh HE3AJO/T0 A0 IOKATaHCKOTO B3PbiBa M BCKO-
pe mocne Hero, BHECA CBOIO JIENTY B YHHYTOXKEHHME NMHO3aBPOB.
B 1984 rogy HeKoTOpbIE Ma/I€OHTONOTH CTaNM IOKA3bIBaTh, YTO BbI-
MMpaHKe JMHO3aBPOB BIMCHIBAETCA B [UTMTEMbHYIO EPHOAMYECKYIO
3aKOHOMEPHOCTD; BO3MOXXHO, MPUMEPHO KaxJbie 26 MWIUIMOHOB
neT Ha 3emMiie IPOMCXONAT MAacCOBble BBIMMPAaHUA BUTIOB. Bnpyr MBI
MMeEEM JIeNI0 C NPOCTHIM COBNAJieHMeM: acTePoMp yman Ha 3emiio,
KOI/ja 9pa AMHO3aBPOB 6M3MIach K KOHIY?

Teonorn Haya/m 0OHAPYKMBATH U IPYTHe C/IOM KPACHOM IIMHBbL,
6oraroit upunmuem. 3TH BKPAIUICHMA XPOHO/IOTMYECKN COBNAfamm
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C IPYTMMM KPYIHbBIMKM BRIMMPaHUAMMK BUI0B, Benen sa Anppapeca-
MM HEKOTOPbI€E /M0 CTA/MN ITOIaraTh, YTO UMEHHO aCTEPOMIbI MK
KOMEThbI BbI3bIBa/y Bce MOAOGHbIE KATAKNMM3MBl B MCTOPMM 3eMIIM.
AnbBapec-OTel] CYMTAN 3Ty MIEH COMHUTEIbHOM, B OCOOEHHO-
CTH MOTOMY, 9TO HMKTO He MOr OOBACHUTb €e HauGonee BOXHYIO
M COBEPUIEHHO HENPaBRONOA0OHYI0 [ieTaNb — pPEryIAPHOCTh Ta-
KHX KOCMMYeCKuX KaTtacTpod. MHTepecHO OTMeTHTb, 4To AsbBa-
pec U3MEHHMN CBOE MHEHMe ONarofaps eue OHOMY HEIPUMETHOMY
3NEMEHTY — PeHMuio.

Konnera AnbBapeca-ctapuiero Puuaps Mionnep BcrnoMuHain
B cBOeit kHure «Hemesupna», kak opgnaxp B 1980-e roger AnbBapec
BOPBAJICA K HeMy B KaOKHeT, pasmMaxuBas nepeq cobol «CMEXOTBOP-
HOJ» CNIEKY/IATUBHOM CTaThelt 0 MepUoIMYeCKUX BLIMUPAHHAX, HA
KOTOPYIO OH JO/DKeH Obl/I HAaNMCaTh SKCIEPTHYIO peleHsun. Jyuc
yJe KuIel OT rHeBa, HO Mionnep peumn emie cuibHee ero pa3sa-
AOPUTD. [IBO€ YYEHBIX CTa/IM CIIOPUTH A0 XpUNoThL. CyTh aprymeH-
Tauum AnbBapeca, mo sBepcun Miwonnepa, 6pina TakoBa: y4MTHIBasA
becnipefienbHblE pasMephl KOCMOCA, 3eMNA — MPOCTO MUKPOCKOIH-
YyecKasn 1enb. ACTeponn, nponeTaomuit MUMO CoOJTHIIA, MOXKET yTO-
AUTh B HAUY MAAHETY C BEPOATHOCTBIO YYTh BhILIE, Y€M OJMH Ha
mumuapp. [Tpoucxopsinme CTONKHOBEHUs MOTYT GBITh MCKIIOYM-
TENBHO PEJIKMMM M CITy4aNHBIMM, HEPABHOMEPHO Paclpee/leHHbIMM
BO BpeMEHM. Kaxk >ke MoxxHO nonarath, 4To nofoOHble KaTaK/In3IMbl
TPOMCXOMAT PeryigpHo?

Mionnep HMKaK He MOT 0OOCHOBATH CBOKO TOYKY 3PEHUS, HO BCe-
TaKM CTa/n apryMEHTHPOBATh 603MONHOCMb TOTO, 4YTO KaKO€-TO AB-
NleHE CrOCOOHO BEI3BIBATL PETY/IAPHEIE Na/IeHMsA KPYMHBIX MeTeo-
putoB. Hakonen fe6artsl yroMunu AnbBapeca, M OH noTpeboBan ot
Mionnepa OTBETUTD, UTO Xe 3TO MOXKeT ObITh 32 ABNeHue. [lanee Ha-
CTYNN/I MOMEHT, KOTOPbI Mio/inep onMcan Kak «IpunpapneHHbIi
aJ[peHaMHOM MMT MMIOPOBMSMPOBAHHOM TeHMambHOCTU». OH cen
U BBHINAMN, 4TO, BO3MOXKHO, ¥ ConmHIIa ecTh OMyKaaoman mo6mm-
30CTH 3Be3fla-CIYTHHUK, BOKPYT KOTOPOI 3eM/is TakxKe Bpaljaer-
cA, HO C/IMIIKOM MEJIIEHHO M He3aMeTHO aiA Hac. VM umenHo cuna
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TIPUTAXKEHUA ITOM 3BE3[Ibl HATNpaB/IseT HAa 3eMTI0 aCTEPOM/BI, KOTAa
Hallla N/IaHeTa B O4YepeiHoi pas cOmuKkaeTcs ¢ Hei. Bom max!

Boamoxkno, Mioniep Teoperusuposan o6 3T0it 3Be3ge-cocenke,
nosxxe npoapannoi Hemesnnoi (B rpeueckoin mudonorinu — Goruts
BO3Mesaus) , IMLb nonycepbeano. TeM He MeHee 3Ta HJIes 03a/Ia4M-
na AnbBapeca, NOCKO/IbKY cOO/a3HUTENBHO JIETKO 0OBACHANA OfHO
M3 CBOMCTB peHUA. Kak Mbl NOMHMM, JUIA KLKAOH 3BE3THOM CHCTe-
Mbl XapaKTepPHO CBO€ YHMKaNbHOE COOTHOIIEHNe usoTonos. B cro-
AX IIMHBI, 0OraToil MPMAMEM, TAKXKe TPOCTEXMBANUCh HeGONbIINe
npumecu peHus. OCHOBbBIBAACh Ha COOTHONIEHUM JIBYX TUIIOB 3TOTO
3MeMeHTa (PaIMOaKTMBHOTO M HEPAJIMOAKTUBHOTO), AJibBapec 3HaJl,
uTo M0G0 NpeATIONaraeMsii yOUICTBEHHbIN aCTEPOU/ AO/DKEH Obi
npuneTeTh u3 Hameir ConHe4vHON cucTeMbl, nO0 yKasaHHOE COOTHO-
IIEHME B COAX IMIMHbI 6BIIO TOYHO TAKMM JKe, KakK Ha 3eme. Ecnn
Hemesupa peiicTBuTeNbHO [IpO/IeTaeT MMMO pa3 B 26 MM/UIMOHOB
TIET M OfjHY 3a APyro# cOpachiBaeT Ha HAC KOCMMYECKHE CKAlbI, TO
BO BCEX 9TMX aCTEPOMAAX CONEPAAHME PEHNA TAKXKE JO/MKHO ObITh
onuHakoBeiM. Baxknee Bcero To, 4yro runoresa o Hemesupge nosso-
nAna OOBACHUTD, NOYEMY AMHO3aBPbl BHIMMPANH TaK MEJIEHHO.
BosmoxHO, MEKCMKAHCKMI KpaTep Oblm MMIIb caMoit 600l BO-
POHKOI1, BOSHUKIIIEH B Pe3yNbTaTe «apTobCcTpenar, [UIMBIIErocs Ha
NMPOTAXKEHUHU MHOTUX ThICAY NeT, noka Hemesupaa Guina mobnusoctu.
BoamoxHO, crefyeT roBopuTh 0 MUITMOHAX METKMX YAAaPOB, OO~
KMBILNX KOHEI] C/TaBHOW 3110Xe y)KacHbIX ALIEPOB, a He 06 OJHOM
CMepTeTbHOM CTONKHOBEHUM.

B 10T f1ens B kabuHeTe Mionnepa Bo3myLieHne AlbBapeca MIHO-
BEHHO YTHXJIO, €Ba OH OCO3Ha/, 4YTO PEryIspHO Najallue Ha
3eM/I0 acTepoufibl, BO3MOXKHO, PEANbHOCTb. YIOB/IETBOPEHHBII,
oH ymamuaca. Ho Mionnep He Mor M30aBMTbCA OT CBOEN MHTYM-
THBHOM MzeH, 1 YeM OOo/blie OH pasMbILIUIA HaJl Hell, TEM CUTbHee
ybexpanca B ee peanuctuuHoctTd. [louemy Hemesupma He Moxer
cywecrsoBars?! Mionnep cran GecemoBath 06 3TOM ¢ KoJteramm-
acrpoHoMaMM M nybnukosath ctatbu o Hemesupge. Cobpas foka-
3aTeNbCTBA M MPUIOXKUB ONpEfIeNeHHbIe YCUITMA, OH HAIlKMCaN CBOIO
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kuury. B cepenuue 1980-x BbIIaIoch HECKO/IBKO C/IaBHDIX JIET, KOTAA
Ka3a/ock, 4To ecn Jaxke KOnurep npu JocTaTo4HOM Macce MOT Obl
BOCCHATD, TO noyemy y ComHIIa He MOXKeT OBITh 3BE3[bI-COCENKH?

K coxanenuro, B nonb3y cyujectsopaHns Heme3auasl He Ob1I0
NpHBEICHO HMKAKMX CEPbe3HBIX Jo0KasatenbcTs. Ecnmu nepmas
TEOPHA O KAaTaCTPO(MUYECKOM CTONKHOBEHMM 3€MIM C acTepou-
IOM CTpajialia 0T HalafgoK KPMTMKOB, TO rumnoresa o Hemesume
3aCTaBU/IA CKENTUKOB BBICTPOMTBCA M [laTh MO HEW pPyXKeiHBIH
sann. Kasanocek kpajiHe ManoBepOATHBIM, YTO ACTPOHOMBI, B Te-
YeHue MHOTMX ThICAYENeTHH M3y4aBliMe HOYHOe Hebo, mpocTo
NpocMOTpeny Takoe Teno — paxe ecnn Hemesupga B mocnepnee
BpeMA ¥ OblIa MaKCMMA/IbHO yjiajieHa oT Hac. 3To TeM Oonee ma-
NIOBEPOATHO MOTOMY, YTO ecnu O/nKaiuas K HaMm 3Besfia, anbda
[lenTaspa, HaXOMUTCA B YeTBIPEX CBETOBLIX rojjax oT 3eMH, TO
Hemesnga gomkna Opiia 661 1pubnn3nTECH Ha TIOIOBUHY CBETO-
BOIO rofa, 4To6bl COBEpIUIMTDL OYepeHOE Bo3Mesue. Jlo cux mop
CYWIECTBYIOT POMAHTHKHN U yOEXK/IeHHBIE CTOPOHHUKM CYLIECTBO-
BaHuA Hemesusbl, nmbITamoMecs pasrafaTh, re OHa CKPHIBAETCA.
Ho 4yeM nonsiie ee He ylaeTca yBUIETh, TeM MeHee BEPOATHHIM
NpefCTaBIAeTCA ee CYIeCTBOBAHNE.

TeM He MeHee HMKOTJIa He ClelyeT HENOOLEHUBATH, HA YTO CIIO-
COGHBI MOAM, KOTOPBIM a7y MUILY JUIA pasMbiuuiennit. B pyxax
Y YYEHBIX MMENUCh TPy (hakTa: peryispHbie BHIMUPAHUA BUIOB; KO-
neGaHuA yPOBHA MPUINA, TIPEAIOIATaloUINe «<KOCMUYECKOE BMELIa-
TE/IbCTBO»; @ TAKKE YPOBEHDb PEHMA, ITOACKA3bIBAOLIMA, YTO THIIO-
TETHYECKME «CHAPAJDbI» NPUIETAKT MMEHHO M3 Haweit ConHeyHoit
CHCTEMBL. Y YeHbIE YYBCTBOBA/M, YTO HANaIu Ha KaKO#-TO clief, flaxe
ecnu 3TH cobuITNA 1 He ObMHu BhI3BaHB Hemeanpoit. MccnemoBare-
TN MCKANM PYTUe UUKIUYEeCKue ABNeHus, crocofHble PUBOAKUTH
K TIOROOHEIM pe3ynbratam. Beckope Bo3HMK/IA MAes, YTO KaTacTpo-
¢Bl MOT/IM OBITH BhI3BaHBI IBUKeHMeM CoHIA.

Muorue niou MOMAralT, UTO MOC/AE PEBOMIOLMM B ACTPOHO-
Muu, nponaseienHoit Konepuurom, Contue 3ansno Hessibiemoe
MeCTO BO BPEMEHM M IIPOCTPAHCTBE, HO Ha CAMOM Jie/ie 3TO He TaK.
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OnHo MemneHHO ABMKETCA MO JeicTBUeM «TIPUIMBHBIX CHJI» Ha-
nien CHHP&TIBHOﬁ FaJaKTMKM M HEMHOTO pacKa4iMBa€eTCA, KaK Ha
Kapycenu''. HexoTopbie yueHbie M0/Iaraior, YTo MMEHHO M3-3a Ta-
Koro noxkauuBanus ConHle MHOIAa npubnmKaeTcs K KONOCcanb-
HOMY 0671aKy fpeiQyomux KOMeT 1 SPYroro eCTeCTBEHHOT0 KOC-
MMYECKOro Mycopa, OKpy»KalolleMy Hamy cucteMy. Ero HaseiBaioT
«obnakom Oopra». Bce ero o6bekTsl MOABMINCH OJJHOBPEMEHHO
C POXJ€HMEM Halleii cBepxHOBOIL. W Bcaxmii pas, korfga ConHue
OKasbiBaeTCA Ha MNUKE MM HA JIHE CBOEi BONHOOOPA3HOI Tpaek-
TOpPMH (YTO IPOMCXOAMT NPUMEPHO Pa3 B 26 MUIIMOHOB I€T), OHO
MOXET 3aXBaThIBaTh HEOO/NbIIIME OMACHBIE TENA, KOTOPbIE HA OTPOM-
HOW CKOPOCTM NeTAT B CTOpPoHY 3eMnu. BOnbIIMHCTBO M3 HUX OT-
KNOHAIOTCA moj mefictuem rpasutaumn Conrua (min KOnurepa,
KoTopbiit ybeper nac ot ygapa komersi [lymeiikepos — JleBu), HO
MHOTME M3 3THMX I7IbI0 YCNeBalT NPOCKOAb3HYTh M MOTryT 06py-
IINTBCA Ha Hally IUIaHeTy. 3Ta TEOPHUA NOKa He J0KA3aHa, HO eC/u
OHa Korfia-HuOYIb NOATBEPANTCH, TO OKAXKETCA, YTO MBI HECEMCH
1o BcenenHoit Ha OrpOMHOM, CMEPTENbHO ONMACHOM Kapycenu. Kak
MUHMMYM CTOMT NOONArofiapuTh MPUAMI M peHMit 3a MOACKA3KY
06 aTom. Benb BCKOpe HaM, BO3MOXHO, MOTpe6yeTcs YKIOHUTHCA
OT CNENYIIIEro acTepousia.

B onpepneneHHOM cMbICTIe MEPUOAMYECKAA CUCTEMA MPAKTUIECKH
6ecnonesHa npu M3yYeHUM 3BE3[IHOM UCTOPUM 3TeMeHTOB. Bce 3Bes-
Abl COCTOAT MOYTHM MCKMIOUMTENBHO U3 BOJOPOJA M TeNus, 3TO e
MOXXHO CKa3aTh M 0 NnaHeTax-ruranTax. Kak Hu Ba)keH BOJOPOAHO-
TeTMEeBbIit MK /1A KOCMOIOTHM, CaM 10 cefe OH Ma/lOMHTEpeceH.
Ho urobb ocosHars cambie 1000NbITHbIE AETaAM HALIETO Cyiye-
CTBOBaHMsS — PO/Ib CBEPXHOBBIX W/IN YI/IEPOJHYI0 OCHOBY XKM3HM, —
HY)KHO M3ydYaTb mepuoamyeckyro cucremy. Kak nmucan dunocod
n ncropuk 3puxk CKeppM, «Bce 3/1eMEHTbI, KpOMe TefiMs M BOJOPO-
Aa, cocraBnAlT mmiub 0,04 npouenta Becenennon. Kasanocs 61, BCA
OCTa/ibHaA NEePUOAMYECcKas CUCTEMA He uMeeT ocoboro 3HaueHMA.
Ho, xak 6b1 TO Hi 6bLIO, MBI XKHBEM Ha 3eMne, a Ha 5TON nnaHeTe
Habop 3MEMEHTOB TOPa3f0 CNOXKHEE»,
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ITO BepHasA MbIC/Ib, HO HbIHE TIOKOMHOMY acTpodumanky Kapmy
CaraHy ynanoce BbIpa3uTh ee ropasno moatuyHee. bes agepHbix
Tedeif, OMMCAHHBIX B cTaThe B'FH (kak Mbl MOMHMM, TaM TIOSIBM-
NMUCh BaXKHENIIME 3MEMEHTbI, B YACTHOCTHM, YIIEPOH, KMCIOPOX,
a3oT), 1 6e3 B3PHIBOB CBEPXHOBBIX, CIOCOOHBIX 3aCEATD KUIHDIO
TaKue rocTeNpuMMHbIE MeCTa, KaK 3eM/iA, HAaC HMKOIa He cyLie-
creoBano 6wl Kak kpacuso

ckazan CaraH, «Bce Mbl —
B onpegenenHom cmbicne

NepUoANYECKas CHCTEMA NPAKTHYECKH
Gecnone3xa npu M3ydeHHM 3Be30HOI
HCTOPUH 3NBMEHTOB,

3BE3/IHANA MaTepUsi»,

K coxanenuwo, ropbkas
npasjia 3Be30HON MCTOPHY Ta-
KOBa, YTO CaraHOBCKafA «3Be3]-
Hasd MaTepusA» paclpejeneHa
Ha Halllei NINIaHeTe KpaiHe HepasHOMepHO. HecMoTpa Ha TO, uTO
NpH B3PbIBE CBEPXHOBOWM 3/IEMEHTHl PACITPOCTPAHANUCH BO BCEX
HANPABNEHUAX U MHOTOKPATHO TEPEMEITUBAIMCH B MOTYHKUAKOMH
He3acThiBIllel 3emie, B HEKOTOPhIX PerMoHax IlaHeThl KOHLEH-
TpalMsA pefKuX MMHEPAJIOB rOpa3/io Bbille, YeM B JPYIHX.

Mnuorza, xak 8 U1Tep6io, Takoe pasnooOpasue CTAHOBUTCS MK~
uieit oA HaydHoro renms. Ho ropasgo waie oHo nopoxxmaer amy-
HOCTb M XMIUIHWYECTBO, OCOOEHHO €C/IM KaKUe-TO Ma/loOM3BECTHBIE
37IEMEHThl HAXONAT NpUMEHeHMe B OM3Hece, Ha BOWHE WIM Jaxe
B 06enx 3Tux cdepax OTHOBPEMEHHO.



5. 3/IEMEHTbI HA BOUHE

35 T 74
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75904 || 190.253 || 35453 ) 95942 Jisassn )| a4.958 97 906

M HOrHE CTO/MNbl COBPEMEHHOM KYMBLTYpPbl, B YaCTHOCTH Je-
MOKpaTudA, ¢unocodus, ApaMaTyprus, YXORAT KOPHAMM
B IpeBHETPEYECKY10 3MOXY. TO e MOXKHO CKa3aTh M 0 XMMHYECKOM
opyxuu. Korna 8 400 rogy o H. a. Boiicka Criaprsi ocajpuny Aduusi,
CapTaHIbl PEITUIN MPUHYIMTh HEYCTYMUMBOrO COMEPHMKA K Ka-
TUTYAIMM, TIPOCTO BHIKYpUB ero u3 ropopa. [Ipu atom 6buia nmpu-
MeHeHa Haubosiee CoOBepILEHHAsT XMMUYECKas TEXHOJIOTHUS TOro Bpe-
MeHM — IbiMoBan ataka. HemHOrocnoBHble cnapTaHubl NOAOUIIN
K AQMHAM C BA3AaHKaMM AJOBMTON PeBECHHBI, IeTTeM U 3/I0BOHHOM
cepoit. 3aTeM OHM MOJOXKIVIM BCE 3TO ¥ 3aTAM/INCh BOKPYT OKPY>XeH-
HOIO ropopa, oXujas, noxka Ge3saliMTHbIe Kamsiomye apuHAHE
B NaHuKe No6eryT, OCTaBUB CBOM 0Ma Ha pasrpabnenue. HecmoTps
Ha TO YTO 3TO Obl/Ia He MeHee OecTAIan TAKTHYECKasA HaXO/Ka, YeM
TPOAHCKMIT KOHb, OHa He cpaboTtana. Kiny6sl A0BUTOrO [biMa Mpo-
HECTTUCH TIO TOPOATY, HO OH BBIJIEPXA/ 3TY ra3oBYI0 aTaky, a MO3Ke
aduHAHE M BOBCe MoK B 3T0M BOliHE .

ITa Heylaya OKasanach MMIIb TIPEIBECTHUIENH MHOIMX APYTHX.
[Tpuembl XxMMMYeCKOH BOWHBI IMPAKTHYeCKH He COBEPLIEHCTBOBA-
NMUCHh Ha MPOTSKEHUN CAeNYOIMX 24 BEKOB M OCTaBalIMCh KpalHe
MPUMUTHBHBIMM — HANpUMep, M3BECTHBI CIyYau 0O1nBaHMA Bpa-
roB KkuosAmmuM MacaoM. Brnore po Ilepeoit MupOBO#t BOJMHBI rasbl
He MMEIM IIOYTH HMKAKOTO CTparerumdveckoro 3Hadenus. [leno He
B TOM, YTO rOCYJapCTBa HOBOrO BPEMEHM HE OCO3HABANM MX CHITY.
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Bce Hay4HO pa3BUThIE CTPaHbI MUpaA, KPOME OLHOI BO3JEpiKaBILIe-
cA, nopnucanu B 1899 rogy [aarckyio KOHBEHIIMIO O 3alIpeTe XMMH-
YecKoro opyxusa B Ooeswix fgeiicteuax. Ho ata Bo3jepxkaBiuasca
crpaHa — CoeguHennble llltarel AMepukn — 060CHOBama CBOKO
TOYKY 3peHMA. AMEPUMKAHLIbBI CYMTANN TMLEMEPHON MEpOM 3anper
ra3oB (KOTOpbIE Ha TOT MOMEHT OblnIM He 6o/ee OMacHLL, YeM NepLiO-
BBIiT a3P030/Tb) CO CTOPOHBI TEX JIEP/KAB, KOTOPhIE HUYTOXE CyMHA-
HIecs KOCUHK 18-7eTHMX IOHIIOB U3 MyeMETOB 1 TOMMIH GoeBbIie KO-
pabnn Topnefamu, o6pekas MaTpocoB Ha THOENb B XONMOAHOM MOPE.
IMpencraBuTEeNnM APYrMxX CTpaH, MOHOCA AMEPMKAHCKMI LIMHM3M,
NeMOHCTPaTHBHO rnofgnucaan [aarckuit NakT, HO y)Ke OYeHb CKOPO
HapyLMIK JaHHOE CI0BO.

PanHue cexpeTHble paspaboTKu XMMMYECKOTO OPYXKHA Kacaluch
B OCHOBHOM 6pomMa — aneMeHTa-rpaHarsi. Kak u gpyrue ranorese,
Ha €ro BHEIIHEM 3JHEPreTNYeCKOM YPOBHE MMEITCA CeMb JIEKTPO-
HOB, M OH OTYasHHO NbITaeTCcA Npuobpecti BocbMoil. bpoM feicTBy-
€T TI0 NPUHIUIY «1e/Tb OTIPaB/IbIBAET CPECTBa» i 00pasyeT BOKPYT
aTOMOB JIPyTHX, 6omnee cnabbix, 371EMEHTOB MPOYHbIE KNETKH, YTOOBI
MMeTh BO3MOKHOCTD PacnopsaXaTbcA 37eKTPOHAMM CBOMX Y3HMKOB.
Taxum cnaGbiM 3meMEHTOM MOXKET OKa3bBaTbca M yrnepon. bpom
0co0eHHO CH/IBHO pasfpaXkaeT I7lasa M HOC, ¥ K 1910 ropy apmeit-
CKMe XMMMKM pa3paboTaiu Ha ero OCHOBe TaKue CH/IbHbIE C/Ie30TOo-
YUBbI€ ra3bl, KOTOPbIE BIIO/JIHE MOT/IM BbIBECTH U3 CTPOA B3POCIIOro
4e/0BeKa.

@dpaHIy3cKOe NPABUTENLCTBO MMENO TOMHOE MPAB0 MCIOAb30-
BaTh C/1€30TOYMBLIE Ia3bl IPOTUB COOCTBEHHBIX rpaXaaH (Beasb la-
arckas KOHBEHIIMA Kacamach TONMbKO 60eBbIX fleicTBuir). B 1912-M
NPy MOMOLIM arjeTaTa 6poMa 66K HeTPaNnM3OBaHbI U 3aJleP>KaHbl
onacHble rpabureny ppaninysckmux 6aHkoB, coOpaBIIHECH Ha CXOMKY.
NsBecTus 06 atoM cobbITUM OBICTPO ONETENN 10 COCETHUX CTPaH,
Yy KOTOPbIX TIOABMIIUCH Ceépbe3Hble OCHOBAaHUA A BGecriokoitcTsa.
Korpa B asrycte 1914 ropa paspasunack Ileppas MupoBaa BoifHa,
d;:paﬂ L[y3bl HEMEJIEHHO BCTPETU/IM HACTYIaBIlKe HEMellKie BOMCKa
6pomoBbiMu cHapAgamu. Ho paxce cnapraHuam sa gpa ¢ MMLIHAM
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THICAYENETHA JIO ITOTO XMMUUECKas aTaKa yAanach nyqite. CHapa/bi
NONanM Ha MPOAYBAEMYI0 BETPOM PaBHUHY, M Ta3 He OKa3a/ MpaK-
THYECKM HMKaKoro addekta — ero yHecno BeTpoMm elnje 10 TOTO, Kak
HeMIIbI TIOHAIN, 9TO MX «aTaKyioT». TeM He MeHee NpaBu/IbHO ObI/IO
Obl cKa3aTh, 4TO GPOMOBBIE CHAPALBI HE OKA3ATIN CUIOMUHYMH020 3¢)-
dekTa, NOCKO/IbKY BCKOpe HCTepHYecKne CIyxy o 60eBoM rase samno-
JIOHWIH raseTol Kak Bo @panunm, Tak u B [epmarmn. Hemipl To1bKO0
NOA/IMBANK Mac/ia B oroub. Kak pas B To BpeMs B OJHOM HEMELKOM
Gapake IPOM3OLIE/] HECYACTHBIN CIy4ali — MAacCOBOE OTPaB/IeHUE
yTapHEIM rasoM. [epMaHus 3asBuia, 4TO 3/1eCh OBINO MPUMEHEHO
cekpeTHOoe (paHIy3cKoe yaylialiee BelulecTso. ITO Aenanoch A
omnpaBflaHMs cOGCTBEHHOI HEMelKOol TporpaMmsl mo paspabotke
XUMUWYECKOTO OPYHKHUS.

Bnarogaps ofHOMY Y€lIOBeKY — JIBICOMY YCATOMY XMMMKY B TIeHC-
He — HeMellKue MCCnejoBaHus 60eBbix ra30B BCKOPE CTalM CaMbIMMU
nepenossiMu B Mupe. @puny Tabep 6bi1 oaHMM U3 BeMyaniumx re-
HMEB 3a BCI0 MCTOPMIO XMMIMHM, a okoto 1900 roga cram u ogHMM 13
M3BECTHEHIUMX y4eHbIX B Mupe. [lefio B TOM, YTO MMEHHO OH HaLlel
croco6 mpeBpaliaTh CaMblil pacpOCTPAHEHHbI B MUpe ras — aT-
MocQEepHbI a30T — B NMPOMBILUIEHHBIA NMPoayKT. KoHeyHo, B 4n-
CTOM a30T€ MOMKHO 33/IOXHYTbCA, HO BOOOIE 3TOT ras MpakTH4e-
cku GesBpefieH MK flaxke coBeplieHHO becnioneseH. EquncTBerHan
BaXKHaA ero QyHKuus — ynobpenune moussl. [na pacTenuii oH He
MeHee BaXkeH, yeM BuTamuH C [ wenoseka. Kcratu, korna pocan-
Ka ¥ BeHepPHHA MYXO/IOBKAa OXOTATCA Ha HACEKOMBIX, OHUM CTPEMATCA
BBICOCATh U3 CBOMX SKEPTB MMEHHO a30T. Ho J1a)ke npu TOM, 4TO asoT
cocTaBnseT okono 80% armocdepsl — YeThipe U3 MATH BAbIXAaEMBbIX
HaMM MOJIEKY/, — OH YAMBMTE/IBHO I/I0X0 HAKAI/IMBAETCA B MIOYBeE,
IOCKO/IbKY IIOYTH HY C 4eM TaM He pearupyeT M He CBA3BIBACTCH.
HeyamButenbHo, 4T0 Takas KOMOMHALMA M300M/IMsA, IPAKTHYECKOM
HENPUIOAHOCTH M BAXKHOCTM IPUBIEKaNa MHOIMX aMOMLMO3HbIX
XUMMKOB.,

IIpouecc «3axpaTa» a3ora, u3obpereHHbii [abepom, — MHoro-
CTyneHYarslit. B xozie Hero 06pa3yloTcs M pa3naraloTcA MHOXKECTBO
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XMMMYECKMX coefMHeHMi. Bxpariie oH cBOOMACA K ClegyleMy:
Tabep narpeBan a3oT 10 HECKOIBKMX COTEH IPajlycoB, BIIPHICKUBA
B HEro BOJOPOI, yBeIM4MBA/ JJaB/IeHNe TaK, YTO OHO B COTHM pa3
npesbimano armocdepHoe, K06aBAN BaKHEMIIMIA KaTanu3aTop
OCMMIL, M BCe — OOBIYHDIN ra3 npespaluancs B aumuak, NH,, coipbe
ans Beex ypobpennit. Korjia cranm gocTynHb felieBrle yio6peHnus,
no/ny4YaeMbie B IPOMBIILJIEHHBIX MaciiTabax, KpecTbAHEe CMOI/IN -
TaTh [IOYBY YK€ HE TOJILKO KOM-
MoCcToM MK HaBo3oM. K Hagany

b Opuuy labe
IlepBoit MupoBoit Boitkbi [a6ep, naroaapa Gpuuy labepy Hemeukue

HceneoBaHuA Goesbix ra3oe BCKope

BEPOATHO, CMTAC MMJIMTUOHEI M-
P : CTanu1 CambIMW NepefoBLIMI B MUPE.

Hei 0T ManbTY3MAHCKOTO TOMO-

fa%, ¥ MBL IO CUX MTOP HO/KHBI

61T GmarofapHbl emy, 160 ero TEXHOAOTMA KOPMUT GOMBLIMHCTBO
U3 CeMM MUUTMAP/IOB HALIMX COBPEMEHHMKOB .

Opnako camoro labepa mano uHTepecoBanu ygobpeHws, XoTs
MHOIZA OH yTBepKgan obpaTHoe. B elfic TBUTeNILHOCTH OH CTPeMMII-
CA MONYYaTD JIelIEBbI aMMMaK, YTOObI IOMOYb [epMaHMK CUHTE3N-
poBaTb B3pbiBuaThie BeljecTsa. Peub ueT 0 6oMbax 3 OYMILEHHDBIX
ynoOpeHuit — Bpoje Toil, Ipu noMouy kKotopoit Tumoti Maxseit
nopopean ¢enepanbHoe 3gaHmne B Oxnaxoma-Cutu B 1995 rogy™**.
[opbkaa mpaBja TakoBa, 4To 7K0AM, nonobHble Iabepy, Hepenko
MOABNAKTCA B MCTOpUM. VIX MOXHO Ha3BaTh «BBICOKOMEDHBIMM
taycTamm», TIpeBpallalON[MMKM HaydHble JOCTMXKEHMA B HOBBIE
adpexTuBHbIe cpencTBa AnA MaccoBbix youiicTs. Mcropua labepa
elle MpayHee, Y4MThIBas, HACKONbKO OH Obin ymeH. Bckope mocne
Hayana IlepBoit MMpOBOM BOMHbBI HEMELKOE BOEHHOE PYKOBOACTBO
CTa/i0 MCKaTh IMYTH K NPEeKPalleHMio MO3MIMOHHOrO (OKOMHOro)

* Tomac ManbTyc — aHInMicKui akoHoMucT (1766-1834), yreepaasluni, 4T0 He-
KDHTPOIIPIPYCMHﬁ POCT HACENEHHA PAHO MM TMO3NHO NPUBEAELT K ﬂ'iOﬁa.’TbHOMy ro-
nopy. — Ipum. nep.

** Tumotn Maxseit (1968-2001) — opranusatop kpynHefimero B XX Beke Tepakta

8 CIIA. — [Tpum. nep.
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IIPOTMBOCTOAHMA, 06ecKkpoB/InBaBiIero skoHoMuky. Torga B oTgen
PaspaboTKu XMMHYECKOTro opyxus 6put mpurnameH [a6ep. YueHbiit
PeILMA BOCIIONb30BATHCA CEPhESHBIMM BBITOJIAMM, KOTOPBIE Obinu
CBA3aHEI ¢ pabOTOl Ha IPABUTENLCTBO M OCHOBBIBATMCH HA VICTIONB-
30BaHMM «aMMMAYHBIX TATEHTOB», HO He MOT Tak ORICTpo 3a6pocuTh
ApPYTHE CBOM MccnefoBaHua. Bech oTmen Bckope cTanu HasbiBaTh
«kabunerom labepa», a BoeHHbIe Hake MOMOI/IN emy (46-neTHemy
€Bpel0, MPUHABLIEMY JTIOTEPAHCTBO) NMONYYMTh YMH KalMTaHa, 4TO
6bin0 HeobxomMMBIM ycloBMeM AN KapbepHOro pocra. [abep no-
HOeTCKH 3TUM TOPEMU/ICS.

Ero popgHbIX 9Ta cuTyauns BOOAYILEB/NANA Ky#a MeHblie. [abe-
POBCKMe HACTPOeHMA UCTHHHOTO (haTeplaHALa UCTIOPTHIIN Ero oT-
HOLIEHNA ¢ OMM3KMMH JIILMHU, 0COOEHHO ¢ KEeHOM, Knapoit Mm-
MepBap — €NMHCTBEHHOM, KT0 Mor 651 Ha Hero noBmuaATe. OHa 6bi1a
OYEHb YMHOM XXEHIIMHOM, MepBOit, KOMY YAanoch MOMYYUTH CTe-
TieHb floKTOpa unocoduu B popsom ropope Tabepa bpecnay (Hbine
Bpornas B [lonbine). Ho, B oTnnyue ot cBoelt coBpeMerHuLibl Ma-
puu Kiopu, MiMmMepBap Tak M He COCTOANACh B HAyKe, MOCKObKY BbI-
1I7Ta 3aMY’K He 3a TAaKOTO OTKPbLITOrO M NMPOrPeccMBHOTO 4e/I0BeKa,
kak [Ibep Kiopw, a 3a [abepa. Henbsa ckasats, yro 6pak momy4amics
COBCEM HEeYAAYHbIM JUIS JKEHLIMHbl C HAyYHbIMM aMOMLMAMM, HO
Tabep, npu BCeil €ro XMMMUYECKOIT TEHUA/IBHOCTH, ObUI IOPOYHBIM
yenosexoM. Kak oTmeTnn onun MCTOpHK, «/IMmepBap HMKOrAa He
CHMMa/Ia MEPENHMKA», & OHA CaMa OfHaX/bl TOPECTHO TPH3HANACh
noppyre, 4to «@pui TaKk BuinAYMBaeT cebs B Hamem 6pake, 4TO mpo-
CTO pas3fiaBuii OBl XeHIMHY, KOTOpas He cTana 6bl Bce CHOCUTD TaK
6e3ponoTHO, Kak 3To fenaio A». OHa Bo BceM noanepxkusana Opua,
NepeBOJisA €r0 PYKOMUCH Ha aHTTIMIICKIIA S3bIK 1 roMoras B paborax
c asotoM. Ho Knapa otkasanace mmeTs fleno ¢ paspaborkamu 6po-
MOBBIX Ta30B.

Tabep sToro npakTiyeckn He 3ameTH/. [JleCATKM MOMOABIX XUMK-
KOB JKe/lajin paboTaTh 107} €r0 HA4Ya/IOM, MOCKOo/IbKY [epmanus npo-
MIpBIBa/ia HEHABUCTHOM QpaHiUuK XuMMYeCKy0 BOitHY. K Havamy
1915 rofa Hemuam ObiNIo HEYETO IPOTHBONOCTABUTH PPAHI[YICKOMY
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cne3oTounsoMy rasy. OcobeHHO NpesoCyauTeIbHbIM KaKeTCA TO,
4TO HeMIL{bl BIIEPBbIE MCIILITA/IM XMMIYeCKMe CHapA LI B 6010 IPOTHB
aHITIMYaH, Y KOTOPBLIX He ObIN0 CBOMX ra3oB. K cyacTbio, KaK K IpH
nepsoi PpaHIy3CKOl ra30BOM aTake, BeTep paccess ra3, u 6puras-
Lbl, M3HDIBABIIME OT CKYKM B OKOMNAX, [ja)ke He NOHAIM, YTO ObuIn
nog, obcrpenom.

HeMenkux resepano 3T0 HUYYTb HE CMYTUIO, OHM PELIIMITH MO-
TPaTUTH ellle HONbIE CPEACTB HA Pa3paboOTKy XMMUYECKOTO OpPY-
»xwua. Ho BoT Hesajlaua — npuiock 6bl HAPYLIMTH TOT AOCAAHBINA
raarcKuif MakT, Yero MonuMTHYECKHe TuJiepsl He XoTenu (BHOBbB) fe-
NaTh OTKPBITO. BBIO NpMHATO pelieHnMe MHTEPIIPeTHPOBATh JOKY-
MEHT IpefenbHO GykBanbHBIM 06pa3oM (NpH 3TOM CYLLECTBEHHO
nckaxkas ero cyTs). [Tognucas nakr, [epmanus cornaianach Ha «He-
ynorpebnesue CHapsA0B, UMEIOLIMX eIMHCTBEHHEIM Ha3Ha4YeHHUeM
PaclpoOCTPaHATh YAYIIAOWME MIM BPelOHOCHBIE ra3el». Hemelkue
HOPMCTBbI, BHUMATENbHO M3y4YMBIINE 3Ty (HOPMYIMPOBKY, MPHILIHA
K BBIBOZY, YTO JOKYMEHT He 3anpelnjaeT HCIOIb30BaTh CHAPAMDI, MO-
paXkaouine NPOTUBHMKA U 2a-
3om, u wpanuensio. Ilorpebo-
BaMCb HEKOTOpble XMTPOYM-
Hble MHXXEHEePHbIE YXHILPEH WA,

B pe3ynbrare 0TpaBneHuA XOpom Koxa
HEPTBH HENTEET, 3ENEHEET U YEPHEET,
Ha rna3ax pa3BUBAETCA KaTapaKTa.

Beflb TEKY4MH KUAKKI OpoM,
NpeBpallaBUIMIACA B Ta3 IIpu
yoape, oKalsaj/icd HeHaledHbIM

HecuacTHbie nonpocTy 3axnebbiBaiTcs
KUAKOCTLIO, KoTopan BbicTpo
HaKannHBaeTcA ¥ HUX B NETKMX.

OPYKHMEM HM3-3a HEINPCOCKa-
3yeMOJM TPaeKTOpMM CHapAja.
Ho HeMelnkaa BOEHHO-IPOMBILITIEHHO-Hay4YHadA MallMHA CMOI7a
CIIPaBUTBCA C 3TOM NMPo6NeMoit. 15-CaHTUMEeTPOBBIN CHAPAL CTalN
HATIONMHATD KCUMMIOPOMMAOM®, KayCTMYECKMM Ce30TOYMBBIM Be-
mecTBoM. Takoe opykue 6b1710 TOTOBO K KOHILy 1915 roma. Hemist

Ha3bIBa/lM HOBBIN ra3 «BaHCKPOill», YTO 03HavaeT «Oenblit KpecT».

* D10 cMech OPTaHH'-ICCKHX BEIMECTB C xa.paic'repﬂmu Jamaxom CI'IPCHI{. = HPHM
Hayy. peo.
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BHOBb He BBA3BIBAACh B XMMWYECKYIO BOiHY ¢ Ppanuuei, [epma-
HuA nepebpocuia cBou MOOMIbHbIE BOEHHO-XMMHUYECKMEe OpUTrafnl
Ha BOCTOK, TJie o0pymmna 18 ThicAY «benbiX KpecToB» Ha pyccKue
vyactu. Heo6xommo 0TMETHTB, YTO 3Ta MOMBITKA OKOHYM/IACH €llje
66]111[]1“1\'1 HPOB&JIOM, HEM IEpBas. B Poccuu crosmm takue xonopga,
4TO KCMIMAOPOMMU/ MPOCTO 3aMep3.

[a6ep, n3yyaplmit NpoBaibHble Pe3yAbTAaThl ITHX NONEBBIX MC-
NBITAHNH, OTKa3ajcA OT MCNoNb3oBaHMA Gpoma u nmpuHANCA 3a
MCCNIefloBaHMe ero O/Kaiiero «poicTBEeHHMKa» — xiopa. 3ToT
3NIEMEHT HAXOIMTCA B NIEPUONYECKON CHCTEME PAMO Hafl GpoMom
¥ ropaspo 6onee AnoBuT npu Babixanun. OH 60/ee arpeccHBHO aTa-
KYeT IpPyTHe 3/1eMEeHThbI, OYKBa/IbHO BbIPLIBAA Y HUX BOCBMO 3MEK-
TpoH. [TockonbKy aTOMBI X110pa ropasfio Menbye, yeM y 6poma — 1o
BECY MOYTU BMNONOBMHY, — 3TOT ra3 MopaxkaeT YeoBeyecKue Kiet-
KM ropa3fo 6onee metko. B pesynbraTe oTpaBleHMA XIOPOM KOXKa
JKepTBbI KeNTeeT, 3e/leHeeT M YePHeeT, Ha I/1a3ax pa3BMBaeTCs Kara-
palc"ra. HecuactHbie nonpocrty 3axyeObIBaOTCH AHHMOIKOCTbH), KOTO-
pas OBICTPO HAKAIUIMBAETCA Y HUX B ferkuX. Ecim 6poMucThbie rasel
MOYKHO CPaBHMTb C (ajlaHIOM NEeXOTUHIEB, aTAKYIOLMX C/IM3UCTbIC
000MI0YKM, TO XJIOP HAMOMMHAET CKOPOCTHOM TAHK, CMETAIOL{Mi
060pOHY OpraHmM3Ma, pa3pbiBalOLMiT HOCOBLIE MA3YXH 1 JIETKHE.

MmenHo no BuHe [abepa noTeluHsble nepecTpenku GpOMOBBIMU
CHapAflaMy YCTYIIMIN MeCTO 0e3KaIOCTHBIM XJIOPHBIM OOMHAM, KO-
TOpBIE KPaCOYHO ONMMCAHEL B UCTOpUYecKUX KHurax. Conparel, cpa-
aBIKeCs MPOTHB [epMaHuy, BCKOpe HaYUMIUCh GOATHCA XJTOPHBIX
COeTMHEHNT «TPIOHKPONI» (3eneHslit KpecT), «bnaykpoty» (cuHMit
KPecT), a TAKXe KOIIMaPHOTO KOXXHO-HAPBIBHOTO BeLeCTBA «Temnbi-
KpOiI» (SKenThlif KpecT), MONy4YMBIIEr0 M3BECTHOCTh MOJI Ha3Ba-
HMEM «ropumyHbiit raz»*, labep, KoToporo He yOBIETBOPAIA ONHA
UL CMaBa YY€HOro, ¢ SHTY3MA3MOM IPOJO/DKAJ MCCIefoBaHMA
¥ 006MACA NIEPBOit B MCTOPUM YCIIEUIHOM 1a30B0M aTaku. B rpasueix
oxonax 6nms ¢ppaHLyscKoit pexu MIp ocTanuch Jiexarb HATb TBICAY

* Peun upet o pemjecTBe unpuT. — [Mpus. Hayy. ped.
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obeaymeBinx GppaHIy30B — 060XIKEHHBIX U MOKPHITHIX pyOLaMu.
B cBo6oanoe Bpems abep Takxke OTKPbUI CTPALIHBIA OGuonoruye-
CKMii 3aKOH, NMOMY4YMBILMIA HasaHue «npasuno labepa»r. OHO BbI-
paXkaeT KOMM4YeCTBEHHOE OTHOLIEHMEe MEX/y KOHL[EHTPal[Mei rasa,
AIMTENIBHOCTDBIO €T0 BO3[IEHCTBMA M YpOBHEM cMepTHOCTH. BeposT-
HO, 1 POPMYIMPOBKM ITOTO 3aKOHA MOHARO6M/ICH HeMabii 06b-
€M YYJOBUIIHDIX JaHHbIX.

Knapa npuuia B y’kac OT 3TUX ra3oBbIX [IPOEKTOB U yIKe B caMOM
Havane pabot Tpe6osana or ®puua, 4TOOLI OH IIPEKPATHA ITH MC-
cnepoBanusa. Kak o6bIuHO, MYX NMpOMyCcKan ee CI0OBa MHMO YIIeH.
Ha camoMm fiene oH Bcepbes ckopben, KOrja HECKONBKO €ro KOJier
norubnu Ha paboTe MpU MOCTAaHOBKE OYEPETHOTO rasoBOTO OIBI-
ta. Ho, BepHyBumMch ¢ Vnpa, Tabep 3aman 3pamblit yXuH, 4To6bI
OTIPa3gHOBATH yCIeX HOBOro opyxus. Xyxe Toro, Knapa ysHana,
yro @puu nnaHupyer mnpo-

BECTH [OMa JMIIb OfHY HOYb,

a IIOTOM CHOBa OTIPABMTDHCSH
Ha (poHT (Terepp Ha BOCTOY-
HBI) M PYKOBOOMTBH HOBbIMMU
arakamu. Cynpyru CM/AbHO I10-

HauwcTl u3rnanu [abepa u3 cTpansi

33 ero eBpedcKie KopHK. YueHblit ymep
B 1934 rogy Ha nyTu B AHIWIO, rae
HAAEANCA HAHTH NPUIOT.

pyranuce. B Ty ke Houp Knapa
BBIIITIA B JIOMAIIHWUI Caji, IpH-
XBAaTUB apMeICKUIl IUCTOMET MYXa, U BhICTpennna cebe B cepaue.
Hecomuento, ®pui; 6bI1 B OTYaAHMH, HO HE MOT MO3BOMUTDH cebe
cnaboctu. He ocTaBuB HMKaKuX pacropaxeHuil 06 opraHusaium
IIOXOPOH, OH oTbbIT CIENYIOLIMM KE YTPOM, KaK M TNTAaHpOBall.
Bnaropaps la6epy, lepmanus npuobpena na ¢pponTe beccnoprHoe
NpeMMYyIIecTBO, HO B KOHLE KOHLIOB MpOMrpana 3Ty BOHHY, KOTO-
pas, Ka3anoch, Obuia nocnenHen KpynHoi B ucropuu. OTHbIHE HeM-
1IeB Mpesupany BO BCEM MMPe KaK Haumio Heroases. OTHOIIeHMe
k labepy okasamocb 6onee nporusopeumnsbiM. B 1919 ropy, xorga
ellle He yCIena ocecThb (rasoBas) MblIb MUPOBOI BOMHBI, OH MOMY4M/I
Hob6enesckyio mpemuio mo xumum 3a 1918 rog, koropas ocraBanach
6es obnaparens, nockonbky Hobenesckuit KOMUTET MPUOCTAHOBUIT
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paboty Ha Bpems BoiHbl. [Ipemua 6bina BpydeHa 3a usobperenue
npolecca TOMyYeHns aMMMaka M3 a30Ta, MycTh Aake ymobperus
Tabepa u He CMOI/IM CIIACTM THICAYM HEMLEB, YMEPUIMX OT roO/Iofa
B IO/l BOJHBI. A 4epes roji ero 06BMHIIN B BOEHHBIX [IPECTyI/IeHH -
AX 33 pa3paboTKy XMMMYecKoro opyxus. Ms-sa ero nccinegosanmii
OCTa/NNCh MCKAJICYEHHBIMM COTHM THICAY JIKOJEH, A €lle MU/I/IMOHbI
npe6uiBany B yxkace.

Ha arom 6empi labepa He 3akonumnuce. lepmanns 6pina o643ana
BBINIATHTbL AHTAHTE 110 UTOTaM BOMHbBI OTPOMHBIE penapaiuu. 1o
Kasanoch [abepy yHU3UTENbHbIM, M OH OTPATUII IIECTh /IET, TIETHO
MBITAACh HANTAIUTD I06BIYY 30/10Ta M3 MOPCKOI BO/IbI, HafIEACH, YTO
CMOJKET MOTacUTh JIONITH POAMHBI CaMOCTOATeNIbHO. [TapanensHo on
BEN U APYrMe, HE MEHee 6ecnnontbie NPOEKTDI. EpmHcTBeHHas paﬁo—
T1a, 6marogaps kotopoit labep nonbaoBancs BHUMaHMEM B T€ TOfibl
(Kpome KOHCY/IbTALMI 110 IPUMEHEHMIO XMMUYECKOTO OPYXKHA, KO-
TOpble OH IBITA/ICA BBHITOGHO MPOMNATH COBETCKOMY PYKOBOICTBY),
3aK/II09anach B CO3JaHMM MHCeKTMUMAOB. Enle 10 BOMHBI OH M30-
6pen ras «Lluxnon-A». OgHa HeMellKasA XMMUYeckasd KOMIIaHWA NO-
paboTtana Haj ero Gopmynoit B NOCIEBOEHHbIE IOJ[bI ¥ CUMHTE3UPO-
Bajla YCOBEPIIEHCTBOBAHHBIN, 3HAYUTENbHO 0O/Mee CMEPTOHOCHBDI
ras. [Ipomno eme nemMHOro BpemeHu, M B [epMaHuu ycTaHOBHMACA
HOBBIIl PeXUM, He OTNUYABIIMIICA XOpOIIeil UCTOPHUECKOI MaMaA-
Th10. Bckope HanucThr uarnanu labepa u3 cTpaHs 3a ero eBpercKue
KOpHU. YueHriit ymep B 1934 rofty Ha nyTu B AHI/IMIO, T7ie Haflesics
HalTH MpHIOT. Tem BpeMeHEM paﬁo*ra HaJl MHCEKTHLMIAMM IMPORON-
Kaznack. A BCEro yepes HECKOIbKO /€T HeMIbl OTyOu/IM B ra3oBbix
KaMepax MW/IIMOHbI eBpeeB, B TOM 4YmMcie porcTBeHHMKoB [abepa.
JIns 3TMX MaccoBBIX YOMIACTB MCIIO/Ib3OBANCA AOBUTDII ra3 BTOPO-
ro noxkoneHms, «LIMKnoH b».

*

Tepmarua usbasunack or [abepa He TONBKO 13-3a €ro €BPEiCKo-
I'0 NPOMCXOXJICHNSA, HO 1 IIOTOMY, YTO €r0 CYUTAIM 0TPabOTAHHBIM
MaTEPHEJIOM. naPBHHEHbHD C MHBECTULMAMM B XMMHUYECKOE OPY}KHE
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B ropgol IlepBoit MMpOBOI BOITHbBI HEMELIKME MUWIMTAPUCTb] BCEPbes
MHTEPECOBA/IUCh APYTOi TPYNNOi 3/1eMEHTOB NepHofnYecKoif cu-
cTeMbl. B uTore HeMiibl NPUIIIM K BHIBOJY, YTO YHHYTOXEHHe Bpa-
JKECKMX COMJIAT MIPM MOMOIIM ABYX MHBIX 3NEMEHTOB — Monubmena
u Bonbdpama — 6onee apPexTUBHO, YeM CHKUTAHME IbIXATETbHBIX
nyTeit xopoM u 6pomom. OTIATH ke, BOMHA MPEBPATUNACH B IEMOY-
Ky MPOCTBIX XMMHYECKMX peakiuit. Bonbdpamy npencroano crath
He3aMEHMMBIM META/I/IOM Y3Ke B rojibl Bropoit MMpoBoii, Ho McTOpHsA
monubieHa B HEKOTOPOM OTHOLIeHUM faxe bosiee nHTepecHa. Mano
KTO 3HAeT, 4TO caMasA OTHa/leHHasA OT OCHOBHBIX (POHTOB GMTBA
IlepBoit MMpOBOI BOMHDI MMeNa MecTO He B Cubupy u He B Asuu,
rae cpaxkanca Jloypenc Apasuiickuii, a B CIIIA, Ha MonnbaeHoBOi
maxTe B CKanMCTBIX TOpax Ha TeppuTopuu wtata Konopano.

Ecnm He cumMTaTh GOEBBIX ra3oB, CaMbIM CTPALIHBIM OPYXUeM
Hemues O6biu ux «Bonbuime Beprei». ITH cBepXTAKeNble OCATHBIE
MYUKY C ONMHAKOBBIM YCIEXOM PasHOCHNIN B Npax u GpaHIyackue
u Genbruiickue pemyThi, u 6oeBoit myx conpar. [lepebie «BepThin,
KaX</lafd M3 KOTOPBIX BECU/IA MO 43 TOHHBI, TPUXOJMIOCH TPAHCIIOP-
TUPOBaTh K MadeTy yactamu Ha Tarayax. C6opky mymxu 200 vero-
BeK BBIMO/IHA/IM 3a IIECTb YacoB. Takoe opyaue MOIZIO B CYMTAHbBIE
CEKYH/{lbl OTIIPABUTL 16-[I0MIMOBBIA CHAPAJl BECOM II04YTH B TOHHY
Ha 14,5 kunomerpa. [Ipasga, «Beproi» MMenu oguH cepbe3HBIN He-
HocTaToK. Y106 BBICTPEINTD TAKMM CHAPAJIOM, TpeboBanack Mac-
ca nopoxa, Ipu CropaHMM KOTOPOro Opyaue O4eHb CM/IBHO paso-
rpesajoch. B cBoo o4epelib, M3-3a TAKMX BHICOKMX TeMIIEpaTyp ILle-
CTHMMETPOBbIE CTaNbHblE CTBOMBI 06ropanu M MCKPUBIANKCH. Yepes
HECKOMBKO JHEH TaKOW apTHINEPUICKON TOJITOTOBKM TYIIKa Mpu-
XOflMNa B HETONHOCTh, Ja’Ke €CNW TPOM3BOJWUTE BCETO HECKOMBKO
BBICTPENOB B Yac.

3uamMeHuTan opyxeiiHas komnanusa «Kpynm», HuKorga He 6bI-
BaBIIas BHaK/aje, MPOM3BOJA apceHansl i ¢areprnanaa, paspa-
6orana cnocob ympo4YHeHMs CTalM: OKa3anoch, ee HYKHO COemu-
HATb C MOnMOAeHOM. 3TOT 3/71eMeHT cnocobeH NpOTUBOCTOATD
MCKIIOYUTENBHO BBICOKMM TeMIleparypaM, TaK Kak IVIaBUTCA Ha
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ormeTke 2623 °C — 6Go/iee YeM Ha ThICAYY IPajiyCOB Bhillle, YEM XKe-
€30, OCHOBHOH KOMIIOHEHT CTann. ATOMbI MONMOZEHa KpyTHee,
YeM Y jKenesa, MO3TOMY TIePeXOfAT B Bo3OYXKJeHHOe COCTOsSHMe
Mmennennee. Kpome Toro, y Hux Ha 60% 6onbiie 3neKTPOHOB, YeMm
¥ Keneaa, MoaToMy OHM MOTraoLainT 60ﬂhllle TeIia 1 IIpOYHEE CBA-
3bIBaloTCA APYT ¢ ApyroM. Heobxonumo TaKe OTMETHUTD, YTO aTo-
MBI TBEP/IBIX BEI[ECTB CIIOHTAHHO M 3a49aCTYIO YPE3BbIMaMHO CHIbHO
NePecTPauBalOTCA MPHM M3MEHEHMM TeMmneparypel (noppobhee 06
9TOM ABJIEHMM — B IfaBe 16).
JT0 NPUBOAMT K XPYIKOCTH
MeTajla, KOTOPblil TpecKaeT-
cA u paspymaerca. [Ipu neru-
POBaHMH CTamu MONMGIEHOM
ATOMBI Ke/le3a «CKIeVBAIOTCH»
M TepecTalT pacnagaTbCA.
HEM].IbI He HEPBHMH JaMeTHIIH
Taxoe cBoicTBO Mommubaena. Yoke B XIV Bexe ofMH MCKYCHBIN ANOH-

Monw6zeH cnocobeH NpoTMBOCTORTE
0ueHb BbICOKHAM TEMNEPaTYPaM, TaK
KaK NNaBUTCA Ha oTMeTKe 2623 °C —
fonee uem Ha TbicAYy rpapycCoB Bbilue,
: uem xene3o*,

cxkuit MacTep fo6apian MommbaeH B CBOE OPYJXKMe ¥ KOBaJI Iy4Iumue
Ha OCTPOBAX caMypalicKkue Meuu, KOTOpble HUKOTZA He IPUTYILA-
NMChb M HE TpecKanuch oT BpeMeHu. Ho aToT snoHckuit Bynkau**
YHEC CBOM CEKpeT B MOTMJIY, 11 ero sHaHuA ObINN YyTepAHBI HAa BeKa.
3TOT CcNy4ail elle pa3s 0Ka3blBaeT, YTO IepefoBad TEXHOMIOTUA He
BCer/la paclipocTpPaHAeTCA M CO BpeMeHeM MOXeT 3a0bIThCA.
Bepremca Ha ¢pontbl IlepBoit Muposoii. Yepes HexoTopoe
BpeMA HEMIIbI C YCIIEXOM Nepenaxmsany (paHiysckmne v 6puraH-
CKMe OKOMBI, 0OCTpeNnMBaA MX M3 HOBBIX MYIIEK, M3TOTOBJEHHBIX
n3 MomubpenoBoit ctann. Ho yxe cKOpo repMaHCKMM CHM/IaM IIpy-
IIIOCh CTOMIKHYThCA ¢ HOBOI mMpobnemMoit — CTpaHa He MMe/a Ha-
JIEeXHBIX MCTOYHMKOB MoNMOeHa M BOT-BOT JO/MXKHA ObIIA m3pac-
XOO0BaTh €ro 3amachl. EHHHCTBEHHI:IM M3BECTHBIM HA TOT MOMEHT

* Temneparypa nnasnenns xenesa — 1538 °C. — [Tpum. nayy. ped.
** B mpesrepumckod Mudonorny Bynkan — Gor orHA M MOKPOBMTENb KY3HEYHOrO
nena. — ITpum. nep.
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MeCTOpPOXKIeHMEM 3TOr0 MeTanna 6bina nouTH 06aHKPOTHMBINAACA
rnomy3abpoleHHas maxra y ropsl baprnert B mrrate Konopapo.

Ewe no IMeppoit MMpOBOI BOMHBI MECTHBIN NMPOMBIIITEHHNK 3a-
ABM/I CBOM IIpaBa Ha MeCTOpoXieHne bapTieTT, OTKPbIB TaM XKUJIbI
PYZbl, HAIIOMMHABLIEN CBMHLOBYIO /K OJIOBAHHYI0. TU META/NbL
CTOM/IM CYMTAHBIE LEHTHI 33 KM/IOrpaMM, HO MONUOMIeH, KOTOPHIH,
KaK OKa3anoch, B M3006MIMM COAEPXMTCA B ITON WIAXTE, CTOMI
1 Toro MeHbuie. [loaToMy X03AMH BCKOpe NPOJaj CBOM IIpaBa Ha
paspabotky Hekomy Orucy Kunry, TyaHoMy KopeHacToMy 6anKm-
py u3 Hebpacku. Kusr, oTnn4aBIIMiica 1eI0BON XBATKOI, IpUMe-
HUJI HOBBIN MeTOJ] aBneYyeHuaA metanna. Bckope oH u3Bnex us no-
poast 6onee 2,5 TOHHBI YUCTOTO MONMUOAEHA, YTO €r0 NMPAKTUYECKH
pasopuno. Takoe KONMYECTBO 3TOro MeTanna Ha 50% MOKpbIBano
rofioBoi o61eMHPORONM cTIpoc Ha Hero: KMHr He mpocTo Hanon-
HM/I PBIHOK, HO M OOpPYyIIN/I ero. AMEpMKaHCKOe MPaBUTENbCTBO
OTMETH/IO HOBAaTOPCKMIl MOAXOJ, npumeHeHHbili Kunrom, u ero
npegupuATHe ObIZIO YIOMAHYTO B MHMHEPaNOrMYecKoM BeCTHHMKe
3a 1915 rom.

[ToyTH HMKTO He OOpPaTHI BHMMaHMA Ha 3Ty 3aMETKY, KpoMe
NpeACTaBUTENEN KOMOCCaNbHON TPAHCHALMOHAIBHOM METAaNNyp-
TMYECKON KOMMAHWM, WITab-KBapTHMpa KOTOpo# Obina pacmono-
’keHa Bo DpaHxdypre-Ha-MaiiHe, a aMepUKaHCKOE NPEfCTaBy-
tenbcTB0 — B Hblo-Vopke. [o cBuieTENbCTBaM COBPEMEHHMKOB,
mertannoobpabarsipalomumit KonuepH Kpynna pacnonaran MHO-
YKEeCTBOM IUIABWJ/IEH, MIAXT, OYUCTHUTENBHBIX 3aBOJIOB M PAacKMHYN
CBOM «I[ymanblia» Mo BcemMy mupy. Kak Tonbko pykoBoguTenu
KoMnaumy, 6/msko obmasmmnecs ¢ @punem labepom, yanamm o Ko-
nax Kuura, oHM CBA3ANIMCb CO CBOMM [IABHBIM MPEACTABUTENEM
8 Konopago, Maxcom Ilorrom, u npukasanu npubparts K pykam
baprnerr-MayHTuH.

Makc llloTT, 0 KOTOPOM rOBOPM/IM, 9TO OH 0ONANAET «TMMHOTH-
YeCKHMM NPOHMSBIBAKILIUM B3INANOM», HAHAN MOMIOAYMKOB, KOTO-
PBIM MOPYYM/I 3aXBaTUTh CTapaTeNbCKui y4acToK KuHra u sacron-
6uTh BHIpabOTKHM, a TaKKe Pa3BepHYN cyAebHylo TAXKOY ¢ Kunrom,
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HaHOCA HENONpaBMMEIN yulepO yXe NOIIATHyBUIEMYcA Ou3Hecy
aMmepukaHua. Peiiiepsl Bce 6onee arpecCMBHO JJaBMNIM Ha TOpPHA-
KOB, YTPOXas MX JKEHaM U JIeTAM, PasopAs UX JIareps B CaMyIo XO-
JIONHYI0 3UMHIOIO TIOPY, KOI7Ia TeMITepaTypa najana ao 20 rpagycos
HMKE HYJIA. ITbITasACHh 3aIMUTUTD axTry, Kunr oﬁpamncn 34 MoMo-
IbI0 K OTHAB/IEHHOMY rofioBopesy no kianuke Anamc — [Isa Crso-
na. Ho Hemelikue arenTh! Bee-Taky go6pannce fo Knura, Bctpetuns
€ro ¢ HOXXaMy M KMpKaMM Ha FOPHOM IiepeBajie M CTOJIKHYB C OT-
BECHOI CKabl. [lesel] BbKUI TONBKO 6/1arofiapsa ToMy, YTO YTORMA
B raybokuit cyrpob. Kax ormedana B CBOMX BOCIIOMMHaHMAX He-

BECTA OJJHOrO LIaXTepa, HeMIIbI

Hauwcrckan lepmanun Boicoko | TTOTU/TM «Ha BCE, KpOMeE OTKpHI-

LieHKNa BOMbGDAM, NPHMEHABLLMIICS Toit OoiHM, 4TOOBI copBaTh
[UNA NPOH3BOACTBA MEXaHH3MOB pabory xommaHumu». CypoBsle
v 6poHe6oHHbIX CHAPAZOB. pabouue Kunra c Tpysiom yme-

MM TNPOM3HOCHTh Ha3BaHMe

MeTa/Na, KOTOphIi JA0OBIBaIN
B 3TOWM I/IYILIIM, PUCKYS JXM3HBIO, M HA3bIBA/IM €ro MPOCTO «IIPOKIIA-
TOoi Mommn»*,

Kunr ¢ Tpygom npepncrasisa, sadem 3Ta Moanm Moraa IoHajgo-
6uTbca [epMaHuM, HO OH ObUI €IMHCTBEHHBIM HE-HEMILIEM BO BCEM
CesepHoit AMepuke 1 EBporie, y Koro Obi1 X0Tb KaKiue-To Ipeno-
noxenud. Tonbko B 1916 rogy, koraa 6pHTaHuaM YJANTOCh 3aXBaTUTh
HEMELIKHE OPYII;HH H, PaCI‘IHaBHB MYHIKH, OMPEAEAUTDL MX COCTAB, CO-
K03HMKM JIOTafla/iuch, YTO 3a «ByHepMeTann» (YymecHblit MeTann)
nogMenIvBany 'r:ma HeMIIbI. Tem BpeMeHeéM CThIYKH B CkanucTeix
ropax He yruxanu. Coepunennsie Illrarst Bcrymunu 8 Ilepsyio
MMPOBYIO BOitHY TO/lbKO B 1917 ropy, mosroMy y Hux He Ob1n0 HM-
KaKMX OCOOBIX MpMYMH NMPUCMATPMBATBCA K JAEATeIBHOCTM Ipef-
craButenscrea Kpynna 8 Hewo-Vlopke, ocofenno yuurbias «ma-
TPMOTHYECKOE» Ha3BAHME 3TON fOYepHel KOMIIAHUY — «AMEpPHKIH

* Hrpa cnos: cnoso «Monubien» cospydro spipaxkennio Molly be damned — «npo-
knaras Monnus. — Ipum. ped.
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Mertan». ViMenHo Ha «Amepukan Metan» paboTanu MOMOMYMKM
Makca IIlorTta, n Korga B 1918 rofty y Baacrei BOSHMKIM 3aKOHO-
MEpHBIE BOIIPOCHI K HEMY, TOT 3aABIII, YTO BIAJIEET IIAXTON Ha 3a-
KOHHBIX OCHOBaHMAX, TaK Kak samyrannbiit Otuc Kunr npopgan ee
HEMELIKOMY areHTy 3a >kankue 40 ToicAd gonnapos. Kpome Toro, no
cnosam llloTTa, 3TO NPOCTO COBNAJEHME, 4TO OH IOCTAB/IAN MOIHO-
nex B lepmanun... PepepanbHble BAacTH ObICTPO 3aMOPOSHIIM aK-
tuBbl Kpynna 8 CIIIA u B3snu nop konTpone baprierT-MayHTHH.
K coxanenuio, 3T Mepbl 6111 NPUHATEI CAMIIKOM MO3[IHO, YTOOBI
HeliTpanu3oBaTh HeMenkue «bombuime beptoi». Eme B 1918 romy
lepmanns obcTpenusana [Tapux n3 MOTMOTEHOBBIX CTBOMOB C YMO-
MOMPaYUTENbHOM AUCTaHIMK B 120 KMTOMETPOB.

[Nocne BoMHEBI CIIPABEIMBOCTD B KAKOI-TO Meépeé BOCTOPKECTBO-
eana. Komnanms [llorra o6ankporunace 8 1919 rony, korsa 1ieHsl Ha
monubpen pesxo ynanu. Kuur BepHyncs K ceoemy GuaHecy u cran
MuLIMOHepoM, yOenue Tenpu QPopaa MCronb3oBaTh MOMEIEHOBYIO
CTajib B aBTOMOOMNIbHBIX iBuraTenax. Ho monubien HaBcerna noxkm-
HYJ TeaTpbl BOEHHbIX fleficTBMi. K MoMenTy Hayana Bropoit mupo-
BOW OH YCTYIIM/ CBOE MECTO B CTa/l€/IMTEHHON NPOMBIIL/IEHHOCTH
ApPYTOMY 3/IEMEHTY, KOTOPbIi HAXOANUTCA B NIEPUOAMYECKON CHCTEME
NpAMO MOJ HMM. IT0 OBIN BONbdpam.

CnoBo «Bonbdpam» (xumudeckuit cumson W) MOXHO nepese-
CTHM C HEMELIKOTO A3bIKA KaK «BO/MYbsA TeHan, ¥ OTOT «BOMUHI» Me-
T/l IeMCTBUTENBHO ChITPAN MpayHyio ponk B BoliHe. Hanucrckas
Tepmanms BHICOKO LeHMIA BonbpaM, TPUMEHABLUIMIACA /I NPO-
M3BOMCTBA MEXaHM3MOB M GpoHeboiHbIX cHapanoB. [Ina HeMileB OH
6b11 IpuTATaTeNibHEe TPodeHOro 30/10Ta, 32 KOTOPOE HALMCTCKME
$YHKUMOHEPBI € FOTOBHOCTBIO €ro M NpHoGpeTann. A KTo e npo-
maBan Bonbgpam Hemuam? He Mranua n Anonus — gpyrue crpanb
«0CH», M HE T€ TOCYIApPCTEA, KOTOPbIE HEMLAM Ya/loch OKKYIIMPO-
BaTh (B YaCTHOCTH, MOM MX BAACTbi OKasanuck benprus u Ilonb-
ma). 310 66112 ouIMansHO HeliTpanbHaa [lopTyranus, Yei BOIb-
¢paM Tak XOpOUIO YTOMSAT BOMYMMH aNmmeTUT repMaHCKoN BOESHHOM
HPOMBILI/IEHHOCTH.
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B rosipt BoitHbI [TopTyranus ocrasanach npoTMBOPEYHBOI CTpa-
Hoit. OHa caBana B apeH/y COI3HMKAM BaXKHelmyio aBuabasy Ha
A30pCKMX OCTPOBax B ATNAHTHYECKOM OKeaHe, U BCe, KTO BUJEN
ounsm «Kacabnankar, 3HaIOT, KAK CUIBHO CTPEMMIUCE BeXeHIbI
nomacts B cromuuy Ilopryramun Jlnccabon, orkyma MokHO O6b110
CrioKoiHo yneteTh B Bemmmkobpuranmio unn Coegunenneie lllTarsr.
Tem He MeHee nopTyrajbckmi aukrarop Canasap CKBO3b Iajblibl
CMOTpe/I Ha PUCYTCTBME CTOPOHHMKOB HALIMCTOB B CBOEM IIPaBy-
TENbCTBE M NPENOCcTaB/An yOexxulue ois WNNOHOB «och». Kpome
TOr0, OH JOCTaTOYHO JIMLEMEPHO MOCTAB/SAN THICAYM TOHH BOJb-
¢dpama 060uM BOIOKILMM NarepAM OfHOBpeMeHHO. Canasap uMer
3BaHue npodeccopa IKOHOMUKH, KOTOpoe OrecTsAlLe OnpaBfbIBa,
obpanias pakTHyecKkyo BonbdhpamMmosyio MoHononuio Iopryranuu
(moutn 90% eBpomelicKuxX 3anacos) B orpoMHbie mpubsimu. Bo Bpe-
M5l BOMHBI BOMb(paM CTOMI MOYTH B THICAYY pa3 [AOpOXKe, YeM
B MupHoe Bpema. [Togobnas nosuuma morna 6u1 mokasarscs 060-
CHOBaHHOﬁ, MMei HUPTYTB.]]]"U! AIMTEAbHBIE NOBOCHHBIE TOPTOBBIC
cBs3y ¢ [epManuelt — B TAKOM C/Iy4ae CTPaHa OIPaBAAHHO MCIIONb-
3oBana 6bl cBOM pbIHKM CObITa, YTOOBI 3aMWMTUTLCA OT GeHOCTH

B BoeHHble roppl. Ho Canasap

Bﬂﬂb¢paMGKﬂ3ﬂ.ﬂtﬂ HE3aMeHIM, Ha4da/l IIOCTAaBIATL B Fepma—

TaKk 4To K 1941 rofy pacTouuTenbible | FV0 CYIIECTBEHHEIE 06TeEMEI
HaUHCTl WCTpaTWAn Be cgon | BOTIbGPaMa muiub B 1941 rozy.

3anacol, W Toraa npobnemoit 3aHAncA QOueupnHO, OH momarai, 4TO
yKe cam ¢mpep_ HEﬁTPaHHTET MO3BOJAET ApPaTh
IIKYPBl CO BCEX YYaCTHUKOB

BOMHBL.

Bonbgpamosbiit 6usnec cBopMca K cienyonieMy. YCBOUB ypok
¢ MOnuONEHOM M OT/IMYHO NOHMMAsA CTPATErMYecKoe 3HauYeHHe
BOHb‘ilPaMa, GCMaHHH cTapanack 3anacatb 3TOT METANN A0 TeX
TI0p, MOKA He CTa/ii NOPTUTHCA oTHOWeHusA ¢ Tlonburei u Opanum-
eit. Bonbdpam — opMH M3 caMbIX IPOYHBIX META/IIOB B IPUPOLE, U3
€T0 CIIZIAaBOB CO CTAJIBIO MOAYHAI0TCA IIPEBOCXOHbBIC 6YPHHbeI'E To-
JIOBKM M JIECONMMNbHEIE pambl, KpoMe Toro, jaxke cpefHero pasamepa
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CHapAMbl, YCH/IEHHbIE BOIb()PAaMOM — TaK Ha3biBaeMble CHAPAMbI
YIApHOTO NERCTBHUA, — NIErKO BHIBOJUAN M3 cTposA TaHku. ITpuyn-
Ha, N0 KOTOpOii BolbdpaM mpeBocxoauT mwobbie npyrue gobaBku
K CTaNu, TOHATHA U3 nepuopnyeckoit Tabmuusl. OH HAXOOUTCA Ha
O0HH nepuo,u HHMKE MOHHﬂ,E[EHa, IMO3TOMY ABa MeTa/l/la MMEKT CX0-
xue croitcTa. Ho y Bonbdpama emme Gonblie 3/1eKTPOHOB, NOITOMY
OH NAABMTCA IMIUDb Npy Temneparype okono 3422 °C. Kpome Toro,
MIOCKO/BKY aTOM BO/IbpaMa ropasjio TsKenee, 4€M aToM Monnbpe-
Ha, OH eLue Jiy4lle yep>KuBaeT BOKPYT cebs aToMel xene3a. [TomHu-
Te, KaKMM YOMIACTBEHHBIM OKasbIBa/ICA METKHI1 XJIOP MPY rasoBbIX
arakax? Ho, korja peun ujet o MeTaniax, TBEpAOCTb M KPenocTh
BO/Ib()paMa CIOXKHO NEPEOLIEHUTb.

Bonbdpam oxasanca HesaMeHUM, Tak 4To K 1941 rogy pacTouu-
TeNbHBIE HALIMCTBI UCTPATHIN BCE CBOM 3aMackl, M TOTAA mpobie-
MOJi 3aHAJICA YKe caMm diopep. [UTIep npukasan CBOMM NpuCIenl-
HMKaM 3aKyNuTh CTONMbKO BOAbdpama, CKONBKO MOINIM YBE3TH .
noesfia yepes noxkopenHyo Ppannumo. [IpuckopbHo, HO HMKAKO-
rO YepHOrO PhHIHKA 3TOrO CePOBAaTOro MeTa/la He CYLIeCTBOBAIO,
Bech npouecc 6bin1 KpaitHe npospaden. Bonogpam sesnu us [lop-
Tyranuu Yepes amnctckyo VicnaHui, ele ogHO «<HeHTpanbHOey,
rocyaapcrso. To 301070, KOTOpOE HeMLbI B M306MnMM oTObpanu
y €BpeeB, B TOM 4MC/Ie U3 3yOHBIX KOPOHOK, COOpPaHHBIX C TPYTIOB
YAYIIEHHBIX B rasoBbiX KaMepax /Miofei, oTMbIBanoch B GaHKax
Jinccabona u IllBeitapum, ouepeHOit OHO HEHTpanbHOM CTpa-
Hel. Enge gonrue rofsl npapneHue KpynHeifiero nuccaboHCKOro
6aHKa HacTauBano, YTo, MOJM, €0 COTPYNHUKYU He UMEeTH HU Ma-
NEeAINET0 TOHATHA O TOM, YTO 44 TOHHBI M0JIY4€HHOTO MMM 30/10Ta
ObIMTM «TPA3HBIMM», XOTS HA MHOIMX CIMTKax ObUla OTYeKkaHeHa
CBaCTHKA.

Haxe Henpex/oHHOM BpuTannm NpuxooMIOCL 3aKpbIBaTh I71as3a
Ha T0, oTKyaa Gepercsa Bonbdpam, youparowmii ee congar. B Heodu-
umanpHOi Oeceme mpembep-MUHMCTP YMHCTOH Yepyuaib Hassan
MOPTYTa/lbCKYH TOPTOB/IIO BOIb()PAMOM «IIOCTHILHBIM AEIOM», HO,
4TOObI 3TO BHICKA3bIBaHME HE UCTONKOBANM HEBEPHO, I06aBUI, 4TO
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«BIO/THe IOHMMaeT» Caslasapa, 0CTaBIAILIEro BONbppaM OTKPbI-
ThIM BparaM BennkoGpuranuu. Bnpoyem, B 1arepe COO3HMKOB Ha-
wesncsa Kputuk — CLIA. Benib BeCb 3TOT ro/iblit KanuTanusM, BbIrofl-
HbIIf HallMOHA/N-COLMANNCTHYECKON [epMaHuK, IpOBOLMPOBAI Ha
poiake CoenuHenHbix LlITaToB Bce HOBBIE ANONIEKCHYECKME YAPBIL.
AMepHKaHCKHUe BIaCTH MPOCTO HE MOITIN TIOHATH, ToveMy Bemuko-
6puranus He nopexomenpyet [lopTyranum unu fasxe He IPUHYAUT
€e OTKA3aThCA OT TAKOTO BHITOIHOTO HeiTpanutera. /Iumb nocne
OAUTeNbHOTO AMePUMKAHCKOro AaBnenua Yepumans cormacumnca mno-
MO4b OKa3aTb HaXKKMM Ha TMKTaTOp4.

Ho tex mop Canasap (ecm He y4MTbIBaTh MOpPaNbHBIN aCTIeKT
9TOM cuTyauum) GnecTse BOIMA 33 HOC PYKOBOJIUTENEN COIO3HM-
KOB M CTPaH «OCH», TIOTYYA MX TYMaHHbIMM OOeIaHMAMY, 3aK/TIO-
yasg CeKpeTHble COIMAalleHMA M 3aHMMasA BbDKMAATENbHYKW I1O3K-
L[MI0, MOKA Moe3fia ¢ Bonb{paMoM HecnMch Mo penbcaM. OH cMor
YBENIUYMTb CTOMMOCTb €AMHCTBEHHOTO CTPaTerM4¥ecKoro pecypca
cBoeii ctpaHsl ¢ 1100 fonnapos 3a ToHHY B 1940 rogy go 20 Thicay
B 1941-M u Bcero 3a Tpu rofa 6ypHBIX cieKynAumit Hakomun B 6aH-
kax 170 MunnuoHoB nonnapos. Tombko KOTa UCCAKIK BCe OTTOBOP-
ku, Canasap ycTaHOBM/I MojHOe 3M6apro Ha MocTaBKy Bonbgpama
HauucTaM — 3T0 npowmsouwno 7 uionsa 1944 roga. Cytkamu panee
COI3HMKM Bhicajmnucy B Hopmanpuu, y BoeHayanbHUKOB Obi10
C/IMIIKOM MHOTO jief, 4To6bl cBoguTh cyetnl ¢ Canasapom, KOTO-
Pblii y MHOTHX He BbI3bIBa/l HU4ero, KpoMe oTBpauenus. Hackonbko
NOMHI0, 310 PerT Batnep us ¢punbma «YHeceHHEIE BETPOM» CKasall,
YTO COCTOAHMA CKOMAYMBAIOTCA NIMILD TOT/A, KOTZAa CO3/al0TCA MK
pymarcs umnepun — u Canasap, HeCOMHEHHO, OANMUCcanca 6s1 mox
aTUMM cnoBaMu. B mpecnosyToit BombpaMoBOi BOMHE UMEHHO
MOPTYTaNbCKUIf JUKTATOP OKa3anca HACTOALIMM 060pPOTHEM M XO-
POIIO MOCMESATICA TIOCTETHUM.

Bonbgpam u MonubIeH cTanu AMIID TEPBBIMM TACTOYKAMM Ha-
CTOALIEN MeTaN/INYeCKON PEBOIIOIMM, IPOM3OLIeIlIeH BO BTOPOIA
nonosute XX pexa. Tpu yeTBepTu Bcex 3/EMEHTOB AB/IAIOTCA Me-
Ta/l/laMy, HO, €C/IM He CYMTATh a/JlOMMHMA, XKele3a M HEKOTOPBIX
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APYrHX, OONBLUIMHCTBO M3 HMX [0 BTOpoit MMpOBOI1 BOMHBI CHM-
TAUCh THIUb OecronesHbIMK 3HAYKaMM B [EPUOJMYECKOM CHUCTe-
me. [ToMCTHEE 3Ta KHUra He MOr/ma 6bITh HamucaHa n 40 71eT Ha-
3aji — pacckasarb 6bimo 6BI MpakTUYecku Hewero. Ho mpumepHo
¢ 1950 rofia mouTy BCe MeTa//Ibl HAIIINTH cBOEe MecTo. [agonmuumit He-
3aMeHMM Ji/Is MarHUTO-pe3oHaHcHoill Tomorpaguu (MPT). Heomum
NO3BOMAET CO3[ABATh Na3epsl HecnipeneieHTHOI MomHOCTH. CKaH-
IMit B HACTOsILEe BPeMs MCMONb3yeTcs Kak BobdpamMononobHasn
npHUcajika B a/lOMMHMeBBIX OeiicOonbHBIX GUTAX M BETOCUTIENHBIX
pamax. B Coserckom Corose B 1980-e rogpl ckaHAmuil OPMMEHANCA
B IIPOM3BOJCTBE JIETKNX BepTO/1eTOB. [0BOPAT Hase, 4TO OH BXOOUI
B COCT4B HAKOHEYHMKOB COBETCKMX MEXXKOHTUHEHTaAbHEBIX Oarnnmu-
CTHYECKUX PaKeT.

YBBI, IpM BCEX IIPOPbIBAX B XOJIe TEXHOMOTMYECKOMA PEBOTIOLUM,
M3-32 HEKOTOPBIX 37IEMEHTOB NPOIO/DKANKM BCIIbIXMBATh BOMHBI —
M He KOrfa-To JaBHO, a B nocnegHue 10 net. [IpumMedarensHo, 4T0
[IBa META/INIA, O KOTOPBIX MOJAMIET peyub, HA3BAHbI B YECTh NEPCOHANKEN
LpeBHerpevecKoi MuQOIOTHH, Ha OO KOTOPBIX BRIMTANK YKACHBIE
crpapanua. Huoba HaBnexna Ha ce6s rHeB 60roB, XBacTasch CBOM-
MM CeMbIO NPEKPACHBIMK JOYePAMI 1 CEMBIO MY)KeCTBEHHBIMY Chl-
HOBbAMHK. BOrM-0nMMIMALBL, KOTOPBIX HUYEro He CTOW/IO YA3BUTD,
BCKOpe nepeOnny ee feTe, HAKa3aB MaTh 3a [Iep30CThb, TaHTajL, oTely
HuoOb1, yo11 cOOCTBEHHOTO ChIHA M NPHUKa3al MOJaTh €ro MACO Ha
uapckoM nupy. B Hakasanue 6oru obpexm TaHTana BeYHO CTOATH
10 TOPNO B PeKe, 2 PAMO HaJ| TONIOBOJ ¥ HETO BUCENA BETBb CO CIie-
neiMu fbnokamu. Ho cTomno emy nonbiTaTscs nonpoboBaTh Nuojk
WM TIOTHYTb BOABI, KaK BETBb YCKO/Mb3ana OT PyK, 2 BOJla OTCTyMa-
na. Urak, Tautan u Huoba ctpaganu ot HegocsaraemMocTu 6nar u ot
HEBOCIIOIHUMBIX noTepb. M KaxIblit JecATHIN XKuTenb IKBATOPH-
anbHOM AQpuKK nornb MMEHHO M3-3a TOTO, YTO 3[ieCh B M3OLITKE
BCTPEYAIOTCs Ha3BAHHbBIE B Y€CTh YKa3aHHBIX MU(OIOTMIECKHX Mep-
COHaXKeW 1eMeHThbl. Brio/iHe BEPOATHO, YTO KAKOE-TO KONMYECTBO
TaHTana M HMoOMA ceifvac IeXKuT y Bac B KapMaHe. Kak un ux cocenm
Mo MEePHONMYECKOM cHcTeme, 06a MEeTaia OTNNYAIOTCA BbICOKOM
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NMMOTHOCTHIO, }'CTDf‘I‘IHBOCTbIO K BBICOKMM TeMIIEpATYpaM, HE I1I01-
BEPKEHbI KOPPO3HM M XOpOLIO oepAaT BHEKTPHHECKHI?{ 3apAapf. B ce-
penune 1990-X rofoB NpoM3BOAUTENN COTOBBHIX Tele)OHOB pPe3Ko
B3BMHTW/IM CIIPOC Ha HUX (0cOOEHHO Ha TaHTaT) ¥ cTanu TpeboBaTh
€ro y KpyIHEIILIero NocTaBlMKa — LieHTPa/lbHOa(ppHKaHCKOrO TO-
CyHapcTBa, cerofiHaA HaseiBawuerocs Jlemokparuyeckoit Pecriy6nu-
Ko# KoHro, a B onnceiBaeMble Tofibl MMeHOBaBierocsa 3aupom., Jle-
Mokparnyeckas Peciybnuka Konro Haxoputca B DKBaTOPHATBbHOM
Adpuxe sanagsee Pyannpl. Bo3aMOXXHO, YMTaTeNH IOMHAT TEHOLME,
B Pyanne B cepeniune 1990-x rofios*. Ho Bpaz nu mmpoko nasecten
TOT axT, uTo B 1996-M CBeprayTOe pyaHAMIHCKOe NPaBUTEIbCTBO,
CocTosiBlliee M3 IpeCTaBUTeNel I/IeMeHM XyTy, bexano B Konro.
Torma xasanock, 4To KOHGIMKT NPOCTO PACIIMPHIICA K 3amagy, HO
Tenepb MOHATHO, YTO 3TO OBII CKPBITHIN MOXKAP, MOBAEKILMI 3 CO-
60it Lenoe gecaTuieTe MaclITaOHBIX 9THMYECKUX BOJH. B KoHLe
KOHLIOB #eBATh cTpaH M 200 mieMeH, KaXoe M3 KOTOPBIX MMeENOo
CTapMHHBIE COI03bl M HaOO/EeBIIME IPETEH3UM, BCTYIIMIN B TOTANb-
HYI0 BOMHY B TYCTbIX [JKYHITIHX.

Tem ne MeHee, ecnu Gbl B BOIHY ObI/IM BTAHYTSHI JTMIIb KPYIIHBIE
APMMM, KOHTONE3CKMit KOH(NMKT, BEPOATHO, BCKope yrac 6ul. Beb
3Ta TEpPUTOPHUA KpymHee ANACKM, M Nleca Tam ryue, 4eM B Bpasu-
mun. [Ipu atom nonacts B Konro ropaspo tpynHee, deMm Ha AJIAcKy
un B Bpasumiio, u MOoTOMY TaM OYeHb CIOMHHO BECTH 3ATAKHYIO
Boiiny. Kpome Toro, Gejubie KpecTbsiHe He MOTYT IO3BOINTD cebe
CHATBCA C 0GXMTHIX MECT M NOMTH BOEBATH, €C/IN Ha KOHY He CTO-
At fenbru. U ot B koHdmkTe nosBuics GakTop TaHTaNa, HUoobus
M cOTOBBIX TemedpoHOB. HeT, A He MOpMLAI0 BBICOKME TEXHOMOTHH
KaK TakoBble. JlefiCTBMTENbHO, BOMHLI HAYMHAKOTCA HE M3-3a COTO-
BbIX Tele()OHOB, a M3-3a HEHABMCTH M 3aTaeHHOM Bpaxnsl. Ho He
MeHee OYEBM/IHO, UTO GecKoHeyHOe MO6OoMIIe MOATUTHIBANIOCH fe-
HeXHBIMM noTokaMu. M3 Koxro Ha pbiHOK noctymaet 60% Huobus
M TaHTana, KOTOpble B 3eMyle 06pa3yioT eIMHBINA MUHEPAT KONTaH.

* Peub MfleT 0 BOIHE NIEMEH TYTCH 1 XyTY B 1994 rogy. — Ipuat. nep.
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Kax Tonbko coToBble TeneoHbl BOLIM B TOBCEHEBHYIO XKU3Hb —
¢ 1991 mo 2001 rox mpomasu 3THX YCTPOMCTB MOACKOYNIK IIPAaKTH-
4eCKM C HY/A O MM/UTMApJa, — ronoA 3anaja OKasaicsd He MeHee
HeyTonmuMbIM, yeM y Tanrasa. Llenbl Ha KO/NTaH BBIPOC/IN B JECATKH
pas. Jliogu, npuobperasuime pyay i MPOU3BOJUTENEH COTOBBIX
TenedOHOB, He 3ajaBaJIM BOIPOCOB M He GECIIOKOMINCH O TOM, OT-
Kyzia oHa noctynaet. Konronesckue go6bIT4MKY IOHATHA HE UMENH,
3a4eM HY)KEH 9TOT MMHEPas, a 3Ha/IM Kb O TOM, 4YTO 32 HEro ro-
TOBBI I/IATUTD M YTO HA BBIPYYEHHBIE IEHLIU MOXXHO MOA/IEPKUBATh
CBOKO BOKIKILYK IPYNIITMPOBKY.

CrpaHHO, HO TaHTan ¥ HMOOGMI CTanmu MPUYMHOM CTONBKMX 6en
MMEHHO M3-3a «0611eI0CTYNHOCTH» KonTaHa. B otnuuue ot curya-
MM, KOT/1a HepasbopuuBhie B CPeACTBaX Oenbruiiiis paspabarsisa-
mi B KoHro anmMasHbie U 30710Thie TIPMUCKHM, KONITAHOBBIE PY/bI HM-
KTO He KOHTponupoBan. UTo6sl 1o6bIBaTh 3TOT MUHEPAN, HE TPe-
60BasoCh HU IKCKABATOPOB, HU caMocBa/IoB. Ji06oit npocTomoguy
C TOMATOM M KPENKOM! CMHOM MOT HAKONIATh B PEYHLIX PyC/ax Le/bie
KuIorpaMMmBl py/ibl (OHa BHIIIAGMT KaK IycTas rpssb). Beero 3a vac
KPecTbAHMH MOT 3apaboTaTh GO/bllie, YeM €ro cocell-3eMieenel]
umen sa rop. Ilo mepe Toro xak npubbuin pocnu, moan 3abpacki-
Ba/M CBOM XO3AMCTBAa paju GwicTporo oboramenus. V3-3a atoro
B Konro cnmoxmnace karacTpoduueckas CUTyauus ¢ NMpOgOBOMb-
CTBMEM, KOTOPOTO M paHbllie €lBa XBaTano, MO3ITOMY JTIOAK CTanK
OXOTHUTBCH HAa TOPUIT, MPAKTHYECKM NCTPeOMB UX (KaK Bbl, BO3MOX-
HO, IOMHUTE, TaKas Xe cyAb0a MocTUrIa aMepuKaHCKUX 6M30HOB),
Ho ybuitcTBo ropunn 66110 MasbiM rPeXoM 110 CPaBHEHMIO C MHBIMM
sBepcTBamu. Eciim ienbru pexoit IbloTcs B CTpaHy, e LapuT Oes-
B/IACTHE, STO BCEIJla 3aKaHYMBaeTCA OYeHb nnoxo. Hacrymmn sxe-
CTOYAMILINIA KallMTau3M, IIPY KOTOPOM MPOAABA/IOCh BCE, BKMIOYAR
yeioBeyeckue xusuu. I[loABMINCh OrpoMHbIE OTOPOXKEHHBIE NIareps
C HEBO/IbHMLIAMM-NIPOCTUTYTKAMH, @ 33 MaccoBbie yOUiicTBa BbIMTa-
YNBaNMCh 6aCHOCTIOBHBIE BO3HATPAX/CHUA.

Pasrap KoHronesckoit BOiHBI npumenca Ha mepuopn ¢ 1998
no 2001 rog, mocne 4ero NMpPOM3BOJMTENM COTOBBIX Tene(OHOB
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OCO3HAMM, YTO PaKTHUECKH CTIOHCHPYIOT aHapxuio. CrexyeTt oTAaTh
MM JIOJKHOE: OHU CTaNu 3aKyNaTh TAHTan U HHOOMI B ABCTpanuum,
XOTA TaM OHM CTOW/IM NOPOKe, M cuTyauns B Konro HemHoro ynyu-
mnrack. TeM He MeHee, HECMOTPA Ha saKmodeHHoe B 2003 rogy
odMIMaNbHOE [EPEMUPHUE, B BOCTOMHOM YacTH CTPaHbl, Omuxe
K Pyanje, Hacunue TaK M He yTUX/10. A HEIaBHO BOHHA BHOBD aK-
" TUBM3MPOBaNach, [OCKO/NbKY Ha BOCTOKe KOHro Hamum gpyroit
anemeHT — onoso. B 2006 rony B EBponeitickom Colose sanpern-
M IPMMEHATb CBHMHIIOBBIN MPUIMOIT B MOTPe6UTENBCKUX TOBApaXx,
¥ GONBIIMHCTBO TPOU3BOAMTENEN 3aMEHMIU CBUHEL] O/IOBOM —
3TOT MeTann Takke umeercs B Konro B usobunuu. B ceoe Bpems
mucatens J[xosed Konpan massan Konro «campim rHycHsM cBo-
pHmeM MMOJOHKOB, KOTOpOE HaBCETA 3alIATHANO0 UCTOPHUIO YEN0BE-
qJeCcKoro pasymax. CEI‘{],[[HJ;I 3Ta XapaKTepPpHUCTHKA NO-TIPEKHEMY HE
INOTEPANA AKTYa/IbHOCTH.

C cepepunnl 1990-x rogos B Konro noru6no 6onee 5 MuiimoHos
4eJI0BEK — 3TO0 Camble KPYIHbIE BOEHHbIE IOTepH co BpemeH Bropoit
MUpoBOii BoitHBL [Ipopo/mkalouuiica TaM KOHQIMKT KPACHOPEYHBO
CBMJIETENLCTBYET, YTO, HECMOTPSA Ha MHOTOYMCIEHHBIE JOCTMKe-
HUA, 3NEMEHTBI MOTYT TIPOOYXXJIaTh B Y€NIOBEKE M caMble YXKAaCHbie
AKUBOTHbBIE WHCTUHKTBI.



6. 3SAKAHYUBAEM TAB/IULLY...
B3PbIBOM

61

Pm Pu% Co

145.0 (144} S4.993

pu B3pbIBE CBEPXHOBOM B Haily CoOMHEYHYI0 CMCTeMY Oblnu

BOpOLIeHBI BCE CYLIECTBYIONME B IPUPOJE 3/IEMEHTI, a Gna-
rojiaps NepeMeLIMBaHMIO OPOJI Ha MOMO/IbIX He3aTBepAEBILNX Iia-
HETaX OHM PaBHOMEPHO paclpeie/IMNNCh B CKaNnbHBIX rpyHTax. Ho
9TH IPOLECCHl HE NMO3BO/IAKT OTBETUTD Ha BCE BONPOCHI, CBA3AHHBIE
€ pacrnpefieieHMeM aeMeHTOB Ha 3eme. C Tex Mop, KaK B3OPBaIach
CBEPXHOBasA, MHOTHE 3/IEMEHTBI YK€ UcYesnu ¢ muua 3emiu, Tak
KakK MX Aflpa OKa3amMCh CIHUIIKOM HEIMpOYHbIMM, 4TOOB YLENETD.
Takasa HecTabMAbHOCTH MOpaXkana y4eHbIX; B EPHOANYECKON CH-
CTEME 0Ka3a/loCh HECKONBKO HeOObACHUMBIX npobenoB, B KOTOpbie
XMMHWUKY MEHJIeTeeBCKOM 3MOXM He MOTIM HUYEro BIIMCATDL, HECMO-
TPA Ha BCe MOMCKU. B KoHIle KOHLIOB, 3TH KNneTKy Tabnuiel Bce xe
YAANIOCh 3alI0NHUTD, HO CHavyana MpMLIJIOCh PasBUTh Liebieé HOBbIE
Hay4Hble TUCUMIUIMHLL OCBOMB 9TH HayKM, Mbl HayYM/THCh CO3Jia-
BaTh /IEMEHTHI CAMOCTOATENBHO M TMIIb OTOM OCO3HANMK, YTO U3-
32 HENIPOYHOCTH HEKOTOPBIE U3 HUX TaAT B cebe CTPANIHYIO YTPO3Y.
ITpoueccel cuHTE3a M pacllienIeHNA aTOMOB 0Ka3aTMCh CBA3aHBI T0-
Pas3sfo TECHEE, YEM KTO-/IMO0 MOT NPEANONOXKHUTh.

Hauano atoit ucTopuu 66110 MonoXeHo B AHImMy, B YHMBEPCH-
Tere ManvecTepa, HakaHyHe [lepBoit MupoBoit BoiHbL B Te ropsl
TaM paﬁorana Henas ImeAna 3aMevdaTelbHbIX YYE€HBIX, B 4acCT-
HocTu JpHecT Pesepdopp, pyKoBOgMBIIMI MCC/IEROBATENbCKOM
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maboparopueit. OpuuM 13 ero Hanbo/nee NePCreKTHBHBIX CTY/IEHTOB
6uin Tenpu Mosnn. Ero otel; 6bi1 HaTypanucToM, BOCXMIABLINM-
cs Yapnbsom [lapeunom, Ho lenpu BpiOpan npodeccuio ¢usmka,
a He Guonora. On orHOCwicH K naboparopHoil pabore Tak oTBET-
CTBEHHO, KaK OTHOCATCA K O/IEHMIO Y OCTENM YMUPAIOLLETO: 3ajiep-
XKMBancA B naboparopuu no 15 yacos, Kak 6YATO BEYHO He ycreBan
3aBEPILMTH BCE HaYaThlie ONbITHI. MO/IOJ0# YenoBeK axe He ycreBarn
TOeCTh, nepedbusanch GpykToBbIM canatom u ceipoM. Kak u muorne
oflapeHHble TUYHOCTH, Mo3nmu 6bin ONMHOYKOM, CTPOTMM K cebe
M 1erneTHIbHBIM YenoBekoM. OH OTKPHITO BO3MYILA/ICA «BOHIOYEH
HEOTIPATHOCTBIO» MPUE3XKUX, HAaBOAHABIIMX ManuecTep.

Ho 3a Tamanut Mo3nu MoXKHO 6bI7I0 TPOCTUTH MHOTHE HENOCTAT-
ku. Monopoi uccnegosarens yBiieKkcs M3y4eHMeM 3/1eMeHTOB, pacilie-
I/IAA MX 9MeKTPOHHBIMM Ty4aMiu, XoTs Pesepdopa u cuuran Ty pa-
60Ty HanpacHo TpaToi BpemMeHH. Moany 3apyumics NOLREPIKKOM
apyroro ¢usuka, BHyka JapsuHa, u B 1913 rogy Hasan cucreMarude-
CKM «IIPENapHpoBaTbh» BCE M3BECTHBIE 3/IEMEHTH], Aaxe 301010, Ce-
rOAHA Mbl 3Hae€M: KOIfa IMy4oK
9MEKTPOHOE INOMNALAET B aToM,
OH BHIIMOAET M3 HEr0 4YacThb
ero coBCTBEHHBIX 3/IEKTPOHOB,
ocTaBnAa Opeirb. ONeKTPOHbI
NPUTATMBAIOTCA K AAPY aToMa,
MOCKOJIbKY 97IeKTPOHBI M TpO-
TOHbI, BXOAs1IIMe B COCTaB ALpa,

B nepuoguueckoil cucteme ee
ABCTBEHHEE NPOCMATPUBANHCH
AHOMANM K, 3aCTABNABLLME Y4eHbIX
3a/yMaTbCA, Ha CAMOM W ENE OHKH
BepHO NOHKMAIOT 3Ty Tabnuuy.

MMEIOT MpPOTMBOMOJIOKHBIE 3/eKTpuYecKue 3apsanabl. Bribusanue
9/IEKTPOHOB M3 aTOMa — JIOBO/ILHO JkecTkas onepauus. Ilockonbky
NpUpoJa He TEPIMT MYCTOThI, Ha 0CBOOOAMBLIEECA MECTO YCTPEM-
JIAKOTCA JPYTHe 3IEKTPOHDL, YTOObI 3aOMHUTD ATy Hbipy. [Ipn aTtom
OHM CTA/IKMBAKTCS M UCITYCKAIOT PEHTIeHOBCKMeE JIy4H, 0bnafanme
BBICOKOM 3Heprueit. [IpuMeyarenbHo, 4To Mo3/Iu Hallen MaTeMaTH-
YE€CKOE COOTHOILEHUE MeXY AAMHON BOIHBI PEHTTE€HOBCKMX Ty4eit,
KO/IMYECTBOM IIPOTOHOB B Afpe /IEMEHTA 11 aTOMHBIM HOMEPOM TO-
cnefHero (ero MECTOM B MEPHOIMYECKOM CUCTEME).
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C rex nop kak B 1869 rony MeHgeneeB onybnMKoBan CBOIO 3HaMe-
HUTYHO Tab/uILy, B Hee ObIN BHeceH pall usMeHeHuit. CHauana Menpe-
neeB pacnonoxui Tabnuily NpoIoNbHO, MOKa KTO-To He ybemun ero,
4TO 1lenecooOpa3Ho IOBEPHY Th BCIO cxeMy Ha 90 rpapycos. B Teuenne
cnenyiomux 40 €T XMMUKM TIPOJIOTKA/IM BO3UTHCA ¢ Tabmuuei, f1o-
6aBnsAA cTONGLbI M TACYA IMeMEHTHL. TeM BpeMeHeM B IePHOIMYECKOi
CHCTEME BCE ABCTBEHHEE NMPOCMATPHBAZIMCh AHOMANMM, 3aCTAB/IAB-
e ')"LI'EHHX 3aaymarbCd, Ha CaMOM M [iei€ OHM BEPHO NMOHMMAIOT
a1y Tabmuily. bo/bIIMHCTBO 3/1eMeHTOB B Hell CeAyIoT APYT 3a ApY-
roM B NOPAJAKE YBeIM4eHMA aTOMHOM Macchbl. COIZIacHO HaHHOMY
KPUTEPHIO, HUKe/Ib JO/DKEH CTOATD nepe kobansrom. Ho ytobbl pac-
HO/IOXWUTh IEMEHTBI IPABM/IBHO — TO €CTb YTOObI 1 110 Ko6ansToM,
U MO/ HUKEIEM OKa3a/liCh MOXOXKME HA HUX 3/EMEHTBI, — XMMMKaM
NPUILIOCH MOMEHATD JiBa MeTa/a MectamMu. Hukro He 3Han, nove-
MY NPUXOAMTCA JIENIATh TAKOE OTCTYI/IEHUE OT MPaBMAa, M TAKMX Nap
6110 Heckonbko! Yrobsl 060itTH Mpobnemy, yueHsle usobpenu aToM-
HbII HOMEp, MOTIOTHABIINI ATOMHYIO MACCY, HO 3TO NHIIIb MOJYEPKU-
BaJI0: UCTUHHOTO 3HAYEHMA ATOMHOTO HOMEPA HUKTO He NMOHMMAeT.

Tenpu Gino Bcero 25 net, Korja OH CMOT pasrajiaTh 3Ty 3arajiky.
O B3I7IsAHY/ HA XMMMYECKMI BONPOC ¢ (pU3MIECKOM TOUKM 3PeHMA.
Ba)kHo moHMMarb, YTO B TO BPEMA NMLIb HEMHOTME Y4€HbIE BEPHIN
B CyllecTBOBaHue aToMHOro sapa. Pesepdopn chopmynmmposan ru-
NoTesy O CylIeCTBOBAaHMM KOMIAKTHOTO Apa, obnajaoiero 60/1n-
LIMM IIO/IOXKKUTETbHBIM 3aPAJIOM, HO OHA 0CTaBa/Iach HENPOBEPEHHOM
(mo 1913 roga) 1 CIMIIKOM YMOSPUTEIbHOM A/IA Y4eHbIX, 4TOObI ee
npusHathb. [lepBbie [oKa3aTeNbCTBA B €€ T0/b3Y YAANOCh MOMYYUTh
nmuure Mosmu. Hunsc Bop, apyroit yuenuk Peaepdopna, Bcnomunsam:
«Bul 3HaeTe, paboTr Peaepdopna [mo atoMHOMYy Afpy] He cauTanuch
cepbe3HbiMu. CeroffHsa Mbl He MOXKEM B 3TO MOBEPUTH, HO OHU BOBCE
HE paccMaTpUBAIUCh cepbedno. HukTo u Hurie 0 HUX He YIIOMUHATT.
W tonbko nocne pabor Mosnu Bce uamenunocw». Jleno B ToM, 4To
Tenpum oramanca cBA3aTh MECTO 3/IEMEHTa B IIePUOIUYECKOM CUCTeMe
¢ ero pu3NHeCKMMY XapaKTepMCTUKaMH, IIPMPaBHAB K aTOMHOMY HO-
MepY NONOXUTE/NbHBIN 3apsaj Axpa. V1 OH NOATBEPAN 9TO PABEHCTBO
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TpY MOMOILIY 3KCTIEPUMEHTa, KOTOPbI 6bIN10 0YeHb TErKo BOCITPON3-
BecTH. TakuM obpa3zom, 610 JOKa3aHO, YTO OTK/IOHEHUA OT pacmo-
JNIOXEHUA 3/IEMEHTOB B NOP#AJIKE BO3PAaCTaHUA aTOMHOI MaccChl HE AB-
NAIOTCA CIY4aiHBIMM, a CBA3aHDI CO C/IOKHBIM CTPOCHHUEM aTOMHOTO
Afpa. 3aKOBBIPHCTLIE CTYYan, HAIPUMEP Napa «Ko0anbT — HUKe/Nb»,
BIPYT IPOACHMIMCD. [le/1o B TOM, YTO Y Do/lee JIErKOro aroMa HUKeNA
Gonblue TPOTOHOB, YeM Y KoOanbra. [lonokuTenb b 3apaj] HUKeNA
6onbiue, yeM 3apaAz K0OanbTa, MO3TOMY NOCHAEAHUI CTOMT B Tabnuie
panbuie. Ecnu MeHpienees u ipyrue OTKPbUIM «XMMHYECKUIt KyOUK
Py6uka», To Mo3nu Hayumnica ero cKiafipiBaTh, M Gonblie He mpu-
XOJIUTIOCH BBIMYMBIBATh KaKue-TO 0O bACHEHUA.

bBonee Toro, nogo6HO cnekTpocKony, 3neKTpoHHas mymka Moa-
M TIOMOI/IA YHOPAAOYMTE TabnuILy, pacCOPTMPOBAB 3aryTaHHbie
PafMOaKTUBHbIE M30TOMNDI M Pa3BeH4YaB MHOTOYUCIECHHbIE Olnb04-
Hble YTBepy#/eHMUA 00 OTKPLITHN «HOBBIX 3/1eMeHTOB». [eHpyu TaKKe
CMOT 3aNIO/IHUTD YeThiPe U3 OCTABABLIMXCA Npo6e/oB B epuoanye-
CKOJ CMCTEME — paccTaBW/I 110 MeCTaM 3/IeMeHThl 43, 61, 72 u 75.
SneMEeHTHI TAXKeIee 30/10Ta B T€ TOfbl GbUIM CIMILKOM JOPOroCTOA-
LIMMHM, YTOOBI JOCTATH JUIA IKCIIEPMMEHTOB HEOOXOMMOE X KOMM-
gectBo. Eciu 661 Moanu cMor npuobpectu Takue o6pasisl, TO, BO3-
MOKHO, OTKPBIN 65l e1rie anemMeHTH 85, 87 u 91.

K coxanenuswo, B Hauane XX Beka XUMMKM U (QU3UKU He CIIUII-
KOM JOBEPANM APYT ApyTy. HekoTopble 3HaMeHUThIE XMMMKH COMHE-
Ba/NuCh, YTO [eHpU IeHCTBUTELHO YIaN0Ch COBEPIIUTD HACTONBKO
Benukoe oTkpsiTie. Opanirys Xopx Ypban 6pocun cmenomy mMorno-
[lOMY 4Ye/IOBeKy BbI3OB, IPeIOKMB eMy paso0paTh cMech M3 MHOKe-
CTBA PefKIX M IOXOXMX IPYT Ha Apyra 51eMeHTOB (HallOMMHABIIYIO
nopopnsl U3 Mtrep6io). ¥Ypban nocatun 20 et M3y4eHMI0 XMMHUN
PENKO3EME/bHBIX METa/l/IOB, M Y HEro YLIZIO HECKO/NIBKO MeCALEB
KPONOT/IMBOI paboThl, 4TOOBI ONPEENTHTD, KAKME YEThIPE 3/IEMEHTA
cofiepXKatca B 9TOM obpasuie. Tak OH paccyMTbIBa/ MPUCTHIANTD M
paxe yHM3uTb Mosnu. Ilocne nepsoit BcTpeun [eHpHM BHOBb yBHM-
penca ¢ Yp6aHoM 4epes yac 1 NpeAbABU €My ITO/THBI U COBEPIIEH-
HO TOWHBI CTIMCOK . PefIKO3eMenbHble MeTasibl, MPUBOAUBIINME
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B TaKoe 3aMenIatenbcTBO MeH/ieneeBa, Tenepb MOKHO Obl/I0 COPTH-
poBarb 6e3 Majeifiiero Tpyzua.

Ho sty paboTy npuuiocs BeINONHUTL He Mo3/u, a APYTHM /Tio-
Aam. XOTA OH M CTall NMOHEPOM ANepHON (u3nKK, 6orum Hakasamm
ero, Kak [IpomeTes, IpuHECHIET0 OTOHD IIOAAM U OCBETUBIIETO ThMY
mna 6ynymux nokoneHuy. C Havanom [lepBoil MMpOBON BOMHBI
Mosmu ymen Ha QpoHT (XOTA apMelicKue YMHOBHMKM COBETOBA/M
€MY 3TOT0 He JieflaTh) ¥ IPMHAN y4acTHe B TAXeNsIX 60ax npu lan-
munonu B 1915 ropy. Kak-to pas Typenxas nexora [BUHY/mach Ha
6puTanckue nmosuimu danakroit rybunoi B Bocems psasos. Havan-
€Sl pyKONAIHEI 60¥1, B KOTOPOM B XOf ILUIM HOXM, KAMHM M 3y0BI.
[ne-To B aToit KpoBaBo¥ OoitHe nan u 27-nerHuit lenpn Mosnn, Bea
6ecrmoHOCTD 3TON BOVHBI M3BECTHA HAM M3 CTHMXOB AHINIMHMCKMX
I03ITOB, TaKKe He BepHyBlMXca ¢ ¢ponra. Ho ognu m3 komner-
yueHbIX 3asBui, 4To rubenp omHoro Tompko Mosin obecneunna
9TOM «MOC/efHeNH U3 BCeX BOMH» C/IaBy «OHOT0 M3 CAMBIX THYCHBIX
¥ HETIONPaBMMBIX IIPECTYIIEHUIt B UCTOPUY Ye/IOBEYECTBA» .

Jlyumasa nocmepTHas MNOYECTb, KOTOPYI MOI/IHM y4Ye€Hble BO3-
natb Moanu, sakmoyanach B MOUCKe TeX HEJOCTAIONIMX NEMEHTOB,
Ha KOTOpble OH yKasan. JleiicTBuTenbHO, [eHpH Tak BAOXHOBMI MC-
KaTefeil 9lIeMeHTOB (HaKOHEI[-TO y SHTY3MacTOB OBINO YeTKoe Mo-
HUMaHMe TOTO, YTO HAfIO JIeNaTh), 4TO TaKad «XMMMWYECKas OXOTa»
CTaja jjaXke CIMIIKOM nonynapHoi. Bckope Hadanuck Xapkue crno-
pBl O TOM, KOMY € MMEHHO YAa/och BHEpBhie BuilenTh raduui,
NPOTAKTHHMIA M TexHeumit. [lpyrue rpynnnl ucciegosareneiil CMOIIU
B KoHLE 1930-X rogoB 3anonHuTh nycrble Knetkn 85 u 87 — coot-
BETCTBYIOLIME H/IEMEHTDI ObI/IM MCKYCCTBEHHO CUHTE3MPOBAHBI B /Ia-
6oparopusax. K 1940 rogy ocTaBancs HEOTKPHITHIM NULIb OJJMH IIPH-
POIHBIN 37IEMEHT — HOMeD 61.

CrpaHHO, HO MMLIL HEMHOTHE UCCTIEIOBATENY BO BCEM MHUPE ITbI-
Tanuch ero Hautu. OaHa U3 IPymnn, KOTOPOI PyKOBOAUN UTANbAH-
ckuit pusuk Imumuo Cerpe, cTapanach NOTYYUTb UCKYCCTBEHHBIH
obpaser u, BO3MOXHO, IAXKe JOCTUIA ycrexa B 1942 rogy. Ho u3o-
MUPOBATDh 3/IEMEHT HE YIaBa/iOCh, M MOC/Ie HECKOIbKMX HeYIauHbIX
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nonsITOK pabora 6bl1a 3abpomena. [Ipowno euge uenbx cemp /eT.
W Bor B @umagenbduu cocrosnach HayuHas KoHdepeHLMA, Ha
KOTOPOI BBICTYTIM/IM TPOE YYEHBIX M3 aMEePUKAHCKON HalMOHaNb-
Hoit 1abopatopun Oyk-Pumx B mrate Tennecu. Ouu 3aABUIM, 4TO
CMOT/IM OTY4YNTh 61- 1 91IeMeHT, Ipocess 0TPaboTaHHYIO YPaHOBYIO
pyay. [Toc/ie [OATMX COTEH JIET PAasSBUTHA XMMUK MOCTEAHMIM npoben
B IEPHOAMYECKOH CHCTeMe HaKOHeLl ObUT 3anomHe .

ObpsaBnenne He mpomsseno Hukakoro ¢ypopa. Tpoe xonner
YTOYHM/M, YTO CHENanyu 3TO OTKPLITME ABYMA IofaMu paHee, HO
He MMeIH BO3MOXKHOCTH O HeM COOOLIMTD, TaK Kak ObUIM CIMI-
KOM 3aHATbI MCCIEOBAHMAMM ypaHa — CBOEH OCHOBHOI1 paboroi.
B mpecce 3Ta HOBOCTb TaKXKe OCBEINANACh O4YeHb Clep)KaHHO. B ra-
sete New York Times 3aromoBoK O MOCTENHEM HEMOCTAOIIEM 3/e-
MEeHTe COCEACTBOBAI CO CTAThel 0 KAKOM-TO COMHMTEIbHOM reono-
rMYecKoM MeTOJe, KOTOpPbIH AK06bI MOT 0fecreuuTs MHOTOBEKOBYIO
becniepeboitayio fo6eruy Hed . XypHan Time BCKONb3b yIOMAHYN
9TOT 9/eMeHT B 0630pe, nmocAmeHHOM (unanensduiickoi KoHpe-
PEHLIMHM, ¥ CHUCXOZMTENbHO OXapPaKTepPU30BaJl ero Kak «IpakTuye-
cku Gecrofie3Hbity . 3aTeM yueHble paccKasaiu, 4To TUIAHKPOBaIH
Ha3BaTb OTKPLITOE MMM BELUECTBO «[IPOMETHEM». DJIeMEHTbI, Hail-
IeHHble paHee B XX BeKe, 110/1y4a/iy rOpAble MM KaK MMHUMYM O4e-
BUHBIE HasBauus. [IpomeTnii e O6bin HasBaH B yecTh Ilpomeres,
npeBHerpedeckoro TuraHa. CornacHo mssecTHomy Mudy, oH no-
XHMTHA y 60roB OrOHb M MOJAPM/ €r0 4YeNOBEYEeCTBY, 3a YTO IIOHEC
KECTOKOE HaKadaHue — OOrM NPUKOBANM €ro K CKajle M €XeJHEB-
HO MPUCHINANK OTPOMHOTO OpPJIa K/IEBATh M TEP3aTh MEYEHDb TUTAHA.
HeynueurenbHo, YTo 3T0 Ha3BaHWE HABEBAET CYPOBLIE, MPAYHBIE,
B 4eM-TO aXKe NpecTyMHbIe accoliMal[Mu.

Wrak, 4TO Ke MPOM3OLINO B IMEPHON MEXAY SKCIepuMeHTaMu
Mosmu u oTkpbiTHeM 61-To anemenTa? [loyemy oxoTa Ha aneMeHTHI
HACTONbKO M3MesIb4ana: cMepTb Mo3i MHOTHMM IIPM3HaBaach He-
BOCIIO/IHMMOM YTPATOM, a OTKPbITHE IPOMETHA YAOCTOMIOCH /TMIIb
6ernoro YyIIOMMHAHHA Ha ra3eTHoi nonoce? JlecTBUTENbHO, IPOME-
THI OKasa/ca npakTinyecku 6ecnonesen. Ho ydyenbie 6onee, yeM KTo-
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nubo M3 mofieit, NPUBETCTBYIOT TAKWUE HENPAKTHYHBIE OTKPHITHA.
[Mocnennuit urar B paciindppoBKe OCHOBHOM 4acTH MEPUOAMIECKON
CHCTEMBI CTAN BIOXaTbHBIM COOBITHEM, KYTbMIHALINEI MUITTMOHOB
4eoBeKO-4acop pabothl. [leno He B TOM, UTO JIOAM MPOCTO YCTa-
7T MCKATh HOBBIE 3MIEMEHTBI — 3TOT MOMCK MPOJIO/DKANKM BECTH Ha
NpOTSKeHUH 6OoNbIIe YacTu XONONHOM BOHHbI YYeHble-CONePHUKM
u3 CCCP u CIIIA. Ho 3a npoue/jime rojibl MSMEHMINCh KaK CyL-
HOCTb, TaK ¥ MaciTabol anepron duinkn. Jlropn HavyaM MIOHMMATD,
Kax amo pabomaem, N CPeHECTATMCTHYECKMIT 3IEMEHT IIPOMETHIA
yJKe He BOOAYILEB/IAT NX Tak, KaK TAMXE/bIe 3I€MEHTbI — IUIYTOHMMI
M ypaH. A YK 4TO TOBOPUTE O CAMOM 3HAMEHMTOM «[IOPOKICHUM»
3THUX 37IEMEHTOB — aTOMHOM Bombe.

YTpom opxoro aHa 1939 roga mononon ¢usuk, yunsimmica s Ka-
nuoprmitckom yHuBepcuTeTe B ropojie bepkiu, pemmn noctpuds-
CA M YCelICA B MHEBMaTUYeCKOE MapHKMaxepcKoe KPecro B CTYAeH-
yeckoM Knybe. HeusBecTHo, o yem becelloBany B TOT HNeHb MapuK-
Maxep €O CTYIEHTOM — BO3MOXKHO, 06 3Toii ceonoun [utnepe wmm
O TOM, BRIMTPAIOT 1M «HHKu»

Muposyio Geiicbonbnyio cepuio

B 4eTBEPTHI pa3 nogpapg. Tak Cornacto ussectHomy mudy,

Mpomerei noxuTin y 6oroB oroHs

M NOAAPUN €ro YenoBeYecTsy, 3a YTo
NOHEC MECTOKOE Haka3anne — Goru
NPWKOBANK B0 K CKANe W &XeAHEBHO
NpHCHINANU OTPOMHOTO OpNa

KNeBaTb H TEP3aTb NeYeHb TUTaHa.
HeyausuTenbHo, 4T0 3T0 Ha3BaHue
HaBeBaeT CypoBble, MPAyHbie, B Yem-TO
[lae NPECTYNHBIE aCCOLMaLIHK.

WM MHa4e, CTYAEHT — MOJIO-
pon Jlync AsnbBapec, KOTOpOMY
MHOTO IIO3)KE MPELCTOANO Bbi-
ABUHYTb TEOPUIO O BHIMHPaHKH
[MHO3aBPOB — O YeM-T0 bonTan
C TMapUKMaxepoM M OFHOBpe-
MEHHO MPONMCTHIBAN HOMEp San
Francisco Chronicle. B pybpuke
HOBOCTe# TenerpapHOTO areHT-
CTBa OH MpouMTan 0b skcnepu-
MmeHTax, kotopsie Orro [an npoBomun B lepmanun. SkcnepumMeHTH
3aK/TIOYa/INCh B MCC/IEOBAHMM AEPHOrO pacnaja — TOYHee, paciie-
ieHus aroma ypasa. Kro-1o u3 apyseil BCiomMmHan, 4o AnbBapec
BAPYT OTCTPaHMA PyKy NapMKMaxepa ¢ MalIMHKOl, copBal ¢ ceba
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HOKPBIBAJIO M PUHYICA B 1abOPaTOPHIO, I1je HEMEJIEHHO HACTPOMIT
cuyerymk Ieiirepa u nocnewmn 3a obpasuamu o6mTydeHHOTO ypaHa.
CoBeplleHHO He CTECHAACH CBOEH HEOCTPIKEHHOI IIEBETIOPHI, OH
CTan rPOMKO 3BaTh BCEX, KTO 6bUI MOGMIM30CTH, YTOOBI MPOAEMOH-
CTPHMPOBAaTh MM OTKpHITOE [aHOM ABNeHMe.

Amnexpior 06 Anbapece 3a6anep, HO OH K TOMY JKe OT/IMYHO Xa-
PaKTepU3yeT COCTOAHME, B KOTOPOM Haxojmiaack K KoHIy 1930-x
AnepHas ¢u3anka. Yuenble BCe Mydile NOHMMAJIM, KaK Be#yT cebs
aTOMHbIe AP, MYCThb Nporpecc 1 6pu1 0YeHb MemyIeHHbIM. VI BIpYT
B pe3y/IbTaTe OMHOT0 OTKPBITHSA Npousoile npopeis. Mosnu cdop-
MYJIMPOBa/l CTporoe o6OCHOBaHME [ HAyKM, M3ydYaBILIEH aTOMBI
n Afpa, u B 1920-e roibi B 37011 06M1aCTV TPYEUIIOCH YK€ MHOMKECTBO
O4Y€Hb TATAHTAMBEIX MOfieN. TeM He MeHee HayuHBIN IMOUCK OKasanca
CNIOXKHEE, YeM MOXKHO ObINIO Npeanonoxuteb. Yactuuno B atom 6Gbin
BMHOBAT caM Moamu. Ero pabora noka3sana, 4T0 OT/ieNbHbIE M30TOIH,
HanpuMep cBuHel-204 u cBuHel-206, 06/1ananT oqMHAKOBBIM [O/I0-
JKUTETBHBIM 3aPANIOM, HO Pa3HOM aTOMHOM Maccolt. B Mupe, 3HaBLIeM
TOMBKO O CYI[€CTBOBAHMM IPOTOHA M 37IEKTPOHA, Y4eHbIM 0CTABaN0Ch
NG BBIIBUIATh HECK/IAJIHbIE rUIIOTe3bl. CKaXkeM, IPeIIo/aranoch,
YTO MO/IOKUTE/IbHBIE IPOTOHBI MOTYT «IPOrMATbIBATh» OTPHLIATENb-
HbI€ 97IEKTPOHBI, Kak «[TakMamy» ™. KpoMe TOTo, /1A OHMMAaHMA B3a-
MMOJIEHCTBUIT CYOaTOMHBIX YacTHMI| Y4EHBIM MPULINIOCH M306pecTu
HOBBIN MaTeMaTN4YeCKHil anmapaT — KBaHTOBYI0 MexaHuky. [lorpe-
60BaTMCh MHOTHE TOJIBL, YTOOBI MOHATH, KaK €€ 3aKOHbl 06BACHAIOT
CTPOEHME [Ja)Ke MPOCTENIINX U30NMPOBAHHBIX aTOMOB BOIOPOAiA.

Tem BpemeneM OM3MKM aKTMBHO pa3pabaThiBamm M CMeXHOe
Hay4HOe Mofie, M3y4yas ABICHMA PafMOAKTMBHOCTH, 3aK/ITIOYaI0Ile-
roca B pacnage atoMoB. /Ii060it «TpagMLIMOHHBI» aTOM MOT OT/Ia-
BaTb WIM KpacTb 37eKkTpoHbl. Ho camble fanbHOBMAHBIE y4eHbIe,
Hanpumep Opuect Pesepdopp n Mapus Kiopw, raioke ocosnamm,
4TO AApPa HEKOTOPHIX PENKNX 31€MEHTOB MOTYT M3MEHATHCH, Paciibl-
155 €BOeoOpasHyIo «aTOMHYIO IpanHenby». OgHa us 0cobbIX 3acnyr
Pesepdopna saxmoyaerca B TOM, YTO OH CMOT KnaccupuUMpOBaTh
9TY «LIpAIHE/Ib» M BBIABUTD TPH €€ OCHOBHBIX THIIA, HA3BAHHBIX 11O
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neppsiM OyKBam rpeveckoro andasuta. ITo 6bian anbha-yacTUILkL,
Gera-yacTuupl M ramma-ny4un. [locneanue — 310 camblit MpOCTO
u Hanbosee CMEPTOHOCHBII MPOAYKT siepHoro pacnaaa. Ouu BO3-
HMKAKOT, KOIZa aTOM MCIYCKaeT KOHLIEHTPMPOBAHHbIE PEHTIE€HOB-
ckue my4u. CeropiHs raMma-MsjIyMeHMe — OfHa M3 M3BECTHEMILUX
Hay4yHbIX cTpawuiok. Ilepsrle nBa TMNa pagMoOaKTMBHOCTH CBA3a-
HbI C NIpeBpalleHNEeM OfHMX /IEMEHTOB B Ipyrue — B 1920-e rogsl
3TOT MpOLIECC OYEHDb BOMHOBAM Hay4Hble YMbl. HO KaXK/bli 3/IeMEHT
NPOSAB/AET CBOMCTBO PaMOaKTUBHOCTH 0COObIM 06pa3oM, Tak 4TO
rny6uHHasA npuposia anbda- u 6era-pacnaga osajaynuBana (pU3MKOB,
KOTOpBIE BCE MEHEE YBEPEHHO TPENCTABIANM cebe M CTPOEHHE M30-
tonoB. «[lakmaHoBCKas»* Mofe/nb Kasanach Bce bonee HecocTosA-
TE/IbHOM, @ HEKOTOpBIE OTYAsSHHBIE (PUIMKM fjaKe [OJIATamM, 4TO
eLMHCTBeHHBIN CII0Ccob KaK-To pasobpaTebcs ¢ HEMOCTHHKMMBIM MHO-
JKEeCTBOM M30TOIIOB — OTKA3aTbCA OT MEPHOAMUYECKO CHCTEMBI.
MaccoBeiit KONIEKTMBHBIN WIENoK 1o 6y B fyxe «AX, Kak e
A caM He pgoragancal» npomsowen B 1932 ropy, xorga [Dxeitmc Yen-
BUK, OIMH U3 y4eHHKOB Pesepdoppa, OTKpbLI HEHTPOH — 3/IeMeH-
TApHYIO YacTHUILY, HE MMEIONIYIO 3apAfia, HO MMEIIYI0 Maccy. ITOT
deHOMeEH, PacCMOTPEHHBI B KOHTEKCTe et Mosnu 06 aToMHOi
Macce, MTHOBEHHO NMO3BOIUII NOHATH, KAK YK€ MOCTPOEHBI ATOMBI
(mo kpaitHeit Mepe, U30NMpPOBaHHBIE). V3-3a pasHOTO KONMMYECTBA
HeliTPOHOB B AZ[PaX U30TOMNbI CBMHIA-204 1 -206 OTHOCATCA K OJ[HO-
MY XMMWYECKOMY 37IEMEHTY M PACIONaraloTca B OJJHOW K/IETKe ITe-
pHOAMYECKON cucTeMbl. Bejlb MONOKUTENbHBIN 3apAM Y HUX Of[MHA-
KOB, @ aTOMHasA Macca pa3Has. BHesanHo nposcHMmack 1 npuposa
pagnoakTuBHOCTH. Bera-pacnap okasancs npespaliieHMeM HEMTPO-
HOB B [IPOTOHEL M HA0O0POT. VIMeHHO M3-3a M3MEHEHNA KONMNYeCTBa
IPOTOHOB OJMH /IEMEHT B Ipouecce OeTa-pacnajga NpespaaeTcs
B JIpyroi. Anb(a-pacnaj TO)Ke CONPOBOKIAAETCA ITpeBpalleHueM

* «lTakman» (Packman) — 3HamMeHUTan NMPUMUTHBHAA KOMNLIOTEPHAR UIPa, B KOTO-
poi GOABLIONR KPYXKOYCK NepeMeliaeTca 1o nabupuHTyY W NoejaeT Ma/eHbKHE, —
Mpum. nep.
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9/IEMEHTOB, TIPK 3TOM B S/[Pe MPOMCXOAAT Haubonee cepbesHbie U3-
MEeHeHMsI: [IPU KKIOM aKTe aibga-pacnaja aToM TepsaeT cpasy ABa
HEATPOHA M [{Ba IPOTOHA.

B Teuenue crenyommx HeCKOIbKUX JIET HEMTPOH yKe CTa/l 4eM-
TO 6ONBIINM, YeM TeopeTU4ecKNii MHCTPYMeHT. Bo-nepBrix, OH OKa-
3a/ICA M3YMMTENbHBIM CPE[CTBOM /A 30HNMPOBAHMA HEp aToMa,
TaK KaK IIPY «BBICTpeNe» 10 NMOC/eJHEMY He OTTa/NKMBAJICA — B OT-
NMYHe OT 3NMEeKTPUYECKM 3apsAKeHHBIX «CHapAnos». Kpome Toro,
HEATPOH MOMOTr YYeHbIM ONMCATh HOBBI THII PajMOaKTUBHOCTH.
InemeHTHl, 0OCOOEHHO camble JIerKue, «IBITATCA» NOANEPKUBATh
B SA/ipe CTabuIbHOE COOTHOILIEHUE MEX/Y MTPOTOHAMM M HEHTPOHa-
mu — mpumepHo 1 k 1. Kak TonbKko B aToMe HAKOMMTCA CIMIIKOM
MHOT0 HEMTPOHOB, OH CaAMOIPOM3BO/IBHO pacHajaeTcs, UCIycKas
[IPY 9TOM 3HEPIMio M JIMILHME HeiTpoHbl. Ecnu onm nonaparor
B COCEJIHME ATOMBI, NOC/IEIHME TAKIKE CTAHOBATCA HECTaOM/IbHBIMM
M MCIyCKalT Bee Gonpiue HedTpoHOB. Bosumkaer csoeobpasubliit
KacKajl, HaspiBaeMblit enHoit peakuneit. Pusuk Jleo Cumnnapy npu-
AyMaJl KOHLEMLMI0 IeIHOM peakluy npuMepHo B 1933-M, cTod of-
HaXbl yTpoM B JIoHIOHe Ha nepekpecTke co ceeTrodopom. OH 3a-
MaTeHTOBAs 3Ty uaewo B 1934 rony. A B 1936-M npeNnpuHAT NEpBbIE
TMOMBITKY OCYIIECTBHTD IETHYK PeakiUio C NerKMMU SeMeHTaMu
(mpaBpa, HeyauHbIe).

O6paruTe BHMMaHMe Ha BCe 3TH aThl. B Te camble rofibl, Korma
B HayYHBIX Kpyrax ¢opMMpoOBanach CTPOMHAA KapTHHA HEHTpPOH-
HBIX, TPOTOHHBIX M JMEKTPOHHBIX B3aMMOMECTBMIL, CTAPbIA MM-
pOBO¥ MOTHTUYECKUIT NOPAJIOK CTPEMMTENbHO pacnajanca. B Tor
HeHb, Korga AnbBapec NpounTa B napﬂxmaxcpcmn 0 pacnaje ypa-
ua, EBpona yxxe 6bu1a o6peyena.

Ilepyropn apUCTOKPATHYECKOI «OXOTHI 32 3/IeMEHTaMU» KJIOHM/ICA
K 3akary. Teneppb ydyeHble 00Najlani HOBOI MOJIENbI0 BHYTPEHHETO
CTPOEHMA aTOMa M MOHWMAJH, YTO €JMHUYHbBIE €lile He OTKpPBITHIE
9MeMeHThI MEPUOAMYECKOIT CUCTEMBI YCKOMB3AK0T OT HUX [OTOMY, YTO
no npupope ceoedt KpaitHe HecTabunbubl. [laxe ecnu monoaasn 3em-
nA u300MMOBaNa MMM, 3TH ATOMBI YKe [ABHbIM-JABHO Pacnaauch.
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JleftcTBITENbHO, TaKasd TOYKA 3peHus yo6HO 06bAcHANa mpobersl
B NepUOAMYECcKOll TabnmuIle, HO 0Ka3anoch, YTO TPAAMIMOHHbII MO-
UCK 371eMeHTOB 61N 3abpoieH He 3pa. Vicenenys HecTabunbHble aTo-
MBI, y4eHble BCKOpE TIO3HAKOMM/IHCh C (PeHOMeHaMM AJEePHOTO pac-
Majia ¥ HeM TPOHHBIX IEMHBIX peakiuif. M Kak TOMbKO CTa/I0 MOHATHO,
YTO aTOMBI MOXKHO PACIIENATh — a TaKxKe OblNa 0CO3HAHA HayIHAA
U MONMMTHUYECKaA IIOOOIIEKa 3TOro El)aKTa, — INOMCK HOBBIX 3[IEMEHTOB
«IJ1s1 KOJUTEKLIMM» CPa3y IPeBpaTHICA B MoGuTenbckoe Xo66m. ITum
OH HAaIIOMMHAJI CTapOMOAHYI0 6monormio Hayana XIX Beka, cBOguMB-
LIYIOCA K 0XOTe M HabMBaHMIO 4y4es1, KOTOpasA HeCpaBHUMA C COBpe-
MEHHOJ MOJEKYIAPHOIT 6uonormein. ViMeHHo noatomy B 1939 rogy
y4deHble, 0CO3HaBaBlIMe OM30CTb HOBOI MUPOBOIl BOMHBI M TO, 4TO
B Heit MOTYT ObITh IPUMEHEHbI aTOMHBIE 6OMObI, OTIOXUIN OMCKH
NPOMEeTHA M BEPHY/IMCH K HUM /NI Yepes 10 feT.

Kak cunbHO Hu 6bUTH y4eHbie 3aMHTPUTOBAHBI BO3MOXHOCTBIO
co3flaHma sAflepHbix 60M6, TpeboBanock MpoenaTh elle Maccy pa-
60THI, OTHENABNIEN TeOPHIO OT MpakTHKH. CerofiHs 06 3TOM yKe He
BCIIOMMHAIOT, HO BOEHHBIE SKCMEPTHI CUMTA/IM CO3IaHNE aTOMHBIX
60M6, MATKO TOBOPSA, MAlIOBEPOATHBIM — TI0 KpaiiHeit Mepe, B 060-
apumom Gyayuem. Kax 06pruno, BoeHHbie Tuaepsl 0XOTHO Gpanu Ha
cnyxOy ydeHBIX, 8 Te MCTIPABHO YCYTYO/IAIN KeCTOKOCTH BOHHBL, M30-
6peTas HOBbIE TEXHOJIOI'MH — HAIlpMMep, yiy4iuas copra ctamn. Ho
Bropas MupoBas BoOiHa He 3aBepIIM/Iach Obl IBYMA AAEPHBIMMU ITPH-
Gamu, ecnu Ob1 aMEPUKAHCKOE NPaBUTENBCTBO NPOCTO TpeboBarno He-
MedneHHo Co3liaTh Honee MOLIHOE U CKOPOCTHOE opyxue. HampoTus,
6b11a IPOABIIEHA IONUTHYECKASA BOJIA, M MIITHAPABI LONAPOB BIO-
KWK B 0671aCTh, paHee CUNTABIIYIOCA YHCTO aKaleMUHECKOM U OTO-
PBaHHOI OT JKM3HU — HAyKy o cybaToMHbIx yacTuuax. Ho naxe npu
3TOM 3aJlaua 3arycKa KOHTPOIUPYEMOit SIepHON peakiMu i paciiie-
TJIEHUA ANEP HACTONBKO ONepesKana COCTOsIHME HAYKH TeX JieT, 4To
JULA YCTIeLHOM peanusaluyu MaHXITTeHCKOro IpoeKTa IPHIIOCH
pa3paboTaTh COBEepLICHHO HOBYI0 MCC/IENOBATENIbCKYH CTPATETHIO,
Ona HaswpiBanachk MeTofom MonTte-Kapio i nNonHOCTBIO epeBepHY-
j1a NpefiCTaB/IeH e JIILEN O TOM, YTO 3HAYMT «TBOPUTD HAYKY».
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Kak ynomuHanocep Bbillie, CHa4ana KBaHTOBaA MEXaHMKA NpUMe-
HANACh TMIIb JUIA ONMCAHMA M30MPOBaHHBIX aToMoB. K 1940 rony
ObI7I0 M3BECTHO, YTO aTOM, MOTIOTUBLIMI HEUTPOH, CTAHOBUTCA He-
ctabunpubiM. OH MOXeT B3OPBAThCA M, BO3MOXKHO, HCITYCTHTB ellle
6onbire HeitTpoHOB. [IpoceauTs My Th OTAENBHO B3ATOTO HEMTPOHA
6bI10 71eTKO — He CIOXKHEE, YeM ITyTh OTCKOYMBIIETO OMIbAPIHOIO
urapa. Ho pns sanmycka uenwoit peakunu tpeboBanoch CKOOpIMHM-
poBaTh MWUIMAPAbI MUIMAP/IOB HEHTPOHOB — BCE OHM ABUTA/IMCD
6bI mpy 3TOM ¢ pasHOl CKOPOCTHIO M B PA3HBIX HANpaBIeHusAX. M3-
3a 9TOr0 TEOPETHYECKNH anIlapar, pacCYMTaHHbIN HA OMMCAHME OT-
AENbHBIX aTOMOB, PYLIM/ICA KaK KapTO4YHbIi foMuK. K ToMy e ypan
M TJIYTOHMIT ObIM JOPOrMMM M ONACHBIMM BEILIECTBAMH, TIOITOMY
06 aKKYPaTHEIX JIeTaNbHbIX SKCIEPUMEHTAX He MOT/IO ObITH U peun.

Ho nepen y4enbimMu, paboraBumumyu B MaHX3TTEHCKOM MpOeK-
Te, CTOANA 3afla4a TOYHO OMPENIeNNTh, CKONBKO MMEHHO TUTYyTOHMA
M ypaHa Tpefyerca mnsa co3gaHua Gom6b. Ecnu Gel apepHoro To-
namuea 610 cMIIKOM Mano, Gomba «ucTienar» Obl, He B3OPBABLIMCH.
CnuuIKoM MHOTO — ¥ OHa B30pBanach 6bI MTHOBEHHO, 4TO MPOIHIIO
bl BOSIHY elile Ha MHOTME MeCALbL, TOCKO/bKY OMMCTKA YPaHa U IUTy-
TOHMA Obl/Ia HEBEPOATHO C/IOXKHBIM NpoLieccoM (B Cy4ae ¢ IIyTOHM-
€M OH M BOBCE ObUI IBYXITANHBIM: CHaya/la CMHTE3MPOBATD, @ MOTOM
04MCTUTD). [T03TOMY M3 YMCTO NPAKTHYECKMX COOOparKeHHIT HeKo-
TOpbI€ NParMaTUYHbIE YYEHbIE PEIIN/IH OJJHOBPEMEHHO OTKa3aThCA
M OT TPafMLMOHHON TEOPUM, U OT TPASIMLIMOHHON MPaKTHKH, ITPO-
TOPUB BMECTO 3TOr0 COBEPILIEHHO HOBBIA, TPETHI My Th.

Chayana 6bina Boi6paHa cny4aifHas CKOPOCTh HEMTPOHA, OTCKaKK-
BaIOMIETO OT aTOMOB B 06pa3ile Ny TOHMA MM ypaHa. 3aTeM — CTyyai-
HOE HanpaB/TeH e, a TAKH e euje Psj| CTyYaiHEIX 3HAYeHMIT IPYTyX na-
PaMeTpoB: JOCTYIHbI 00'beM IUTy TOHUA, BEPOATHOCTH TOTO, YTO Hel-
TPOH «BbICKOYMT» 13 00pa3ia, a He NONafeT B OMH M3 aTOMOB, JAaXKe
FEOMETPHA M KOHTYPBbI IUTYTOHMEBOM KIanku. BaxHo oTMeTHUTD, YTO
BbI6Op KOHKPETHbIX 4/ O3HAYA CIEIYIOLIEe: YYEHbIE CO3HATENbHO
OTKa3bIBA/IMCh OT YHUBEPCAIIbHOCTH BbIYMC/IEHMIA, TaK KaK pesy/nbTa-
Thbl ONMCHIBA/IN Obl MOBEMEHIE HILb MAIOTO KOTM4EeCTBA HEMTPOHOB
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B OJ[HOM M3 MHOTMX BO3MOXXHbIX MOJle/Ieit. YyeHble-TeOpeTUKN HpuH-
UUNUANLHO He XKeNAKT NpopabaTkiBaTh HEYHUBEPCANbHBIE CTYYaH, HO
Ha 9TOT Pas y HUX [POCTO He 6O APYTOro Bhibopa.

B T0 e BpeMA B POEKTe 3a/leHCTBOBANM 11eNble 3a7Ibl, rae pabo-
Ta/TM MOTIOfIbIE JKEHIIMHBI ¢ KapaH/lalamy (B TOM YMC/Ie KeHBI yue-
HBIX, IPM3BaHHBIE HAa TIOMOILb, TaK Kak pabotars B Jloc-Amamoce®
OBITIO HEBEPOATHO TATOCTHO). OHU MOMYyYanu MUCT, MCITHMCAHHBIN
cry4aiHbIMK UMQpaMi, ¥ HAYMHAMK CUMTATh (MHOT/IA COBEPLIEHHO
He MOHMMas, YTO JI/IAI0T), KaK HEMTPOH CTaHeT CTa/IKMBATBCA C ATO-
MaMM [UTyTOHMA NPH AAHHBIX 3HAYEHMAX; OyILeT 1 OH IOIIOLIEH;
CKO/IbKO HOBBIX HEMITPOHOB BBIIGINTCA IPM 9TOM M BbIEIUTCH /TN
BOOOLIE; CKONMBKO HEATPOHOB
BbIIC/IUTCA HA CAENYIOIIEM 3Ta-
e peakLMy, U Tak fanee. Kax-
Jlas M3 COTEH JKEeHII[MH pelllaja
Y3KYH0 MaTeMaTUYecKyo 3ajiady
Mo KOHBelepHOMY NpPMHLIMITY,
a yueHsle o6o61manu pesynbpra-
Thl. McTopuk [Dxopmx aicon
Omucan 3ToT Mpolecc KakK M3roros/ieHue oMb «MaTeMaTHUYECKH,
HelTPOH 3a HEMTPOHOM, HAaHOCEKYHJIA 33 HAHOCEKYHIOM... [MeTo-
AoM| cTaTMcTHYeCKOro mpuOIMKeHMA MHOXKECTBA CIyYalHBIX CO-

Boenubie nugepbl oxoTHO Bpanu
Ha cnyxby yueHbIX, a Te UCNPaBHO
yCyrybnanu xecrokocTy BoiHbl,
u306peTan HoBble TEXHONOTUK —
Hanpumep, yAy4LwIas copa CTand.

OBITHIL. .. 32 KOTOPBIM C/IE0BAl PAJ Pellpe3eHTaTHBHBIX XPOHOME-
TPUPYEMBbIX Npo06, NO3BONABIIMX OTBETUTh HA HE PelliaeMblil MHbIM
€roco6oM BONPOC: NPEBPATUTCA 1M AllePHAA PeaKlMA MPU JAHHOM
KOH(pUTYpaLum B Tepmosl,qepﬂym»”.

MHOI‘HE B TaKOI TeDPeTH‘-{eCKOﬁ CHCTEME MOI/Ia BOSHUKHYTh Aflep-
HafA peaKIuAa, M 3TO CHHUTANIOCH YCITEXOM. ITocne 3daBeplieHunA BeexX pac-
YETOB KEHIMIMHbI TPHHUMAMTHUCD 32 paéo‘ry C HOBBIMM HaﬁopaMH l.l,HCbp.
ITotoM cHoBa. M cHoBa. Koneuno, kKnenansiuia Posu™* crana cumeo-
JIOM TSDKEJTOTO 3aBOJICKOrO TPY/a B TOfbl BOITHBL, HO MaHXaTTeHCKMIt

* OfWH 3 KPYMHEHIINX UeHTPOB AnepHbix nccnenosanmii b CIIA. — ITpum. nep.
** Tepouns amepukaHckoil nponaranbl. — ITpum. nep.
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MPOEKT TaKoKe He Obi1 6b1 peannsoBan 6e3 Tpy/a COTeH 3KeHIIMH, KOp-
NEBLIMX HAJ MCIeLPeHHbIMI IMdPaMK TMCTKAMM. TaKMX JKEHIIMH-
BbIYMC/IMTE/ICH HA3bIBA/IM HEONIOIM3MOM «KOMIIBIOTED».

Ho nouemy ke morpe6oBanoch OpraHMsoBaTh TAKOH HeoObIY-
HbIf niponecc? B npuHIKIe, y4eHble IPUPABHANNA KaXKIbIH pacyeT
K 3KCNIEpUMMEHTY i cobupanu uHpopManmio o6 ypaHOBbIX M ITyTO-
HHUeBBIX 6oMbax, IONYYEHHYIO T «HAa KOHYMKe repay. [Ipuinocek
OTKa3aThCA OT CKPYMY/NE3HOTO M B3aMMHO KOPPEKTUPYIOLIETO CHH-
Tesa Teopuu u nabopaTopHoil paboThl U BOOPYXKMTBCA METONIOMO-
rueii, KOTOPYIO OffMH MCTOPMK CKENTHYECKM OXapaKTepu3oBas Kak
«MCKa)KeHHYIO. .. CBIMUTHPOBaHHYIO pealbHOCTb, 3alIMCTBOBABIILIYIO
TIOIXOABI KaK M3 TEOPHM, TaK M M3 NPAKTUKM, OObeIMHMBLIYIO MX
¥ IPUMEHMBIIYIO MONY4EHHDBIHA CIUIaB, 4TOObI 3aCTONOUTD Ha MeTO-
LOMIOTMYECKOM KapTe HECYUIECTBYIOILYIO 3eM/II0, KOTOpas OLHOBpe-
MEHHO HaXOMIUTCA U Besjie, M HUTIe» .

Pasymeercs, Takue BbLIYMCIEHMA OKa3blBA/IMCh IONE3HEBI JINLIb
HACTO/NbKO, HACKO/IbKO TOYHBI ObI/TN MCXOHBIE YPABHEHMA, HO 3[1eCh
(pusnKaM No-HacToANEMY 1OBE3N0. YacTHIB HA KBAHTOBOM YPOBHE
NeACTBUTENBHO MOJYMHAKTCA CTATUCTUYECKMM 3aKOHAaM, a KBAHTO-
Bafg MeXaHMKa, MPM BCel ee KaKyI[elcA HeTOTMYHOCTH, ABIAETCA
caMoit TOYHOI Hay4HO! Teopueii, korma-nubo paspaboTaHHo He-
nopedectBoM. Kpome Toro, B pamxax MaHX3TTeHCKOro ImpoekTa
OBbIZIO BBINO/IHEHO OTPOMHO€E KO/NMYECTBO BBIMMC/IEHMH, YTO CaMo
no cebe BcenAn0 B yuyeHbIX yBepeHHOCTb. VI oHa Gnectame onpas-
Aa/ach M0cC/le YCHEWHOro MCNbITaHmsa « [pUHUTH», MPOBEIeHHOTo
B wrate Hoio-Mekcuko B cepegune 1945 ropa. Tounas u Gesoun-
GouHan leToOHaUMsA ypaHOBO# 60MObI Haj XMpOCHMO, 32 KOTOPOH
yepe3 HECKO/IbKO JIHEH MOC/Ie/loBa B3PhIB Iy TOHNEBOI 60MOBI Hajl
Haracaku, momHOCTbI0 NOATBEPAMIA IeHCTBEHHOCT TAKOr0 HeTpa-
OMIMOHHOTO HAy4HOTO METOMa, OCHOBAHHOTO HA MHOTOYMCIEHHBIX
PaspoO3HeHHBIX pacyeTax.

INocne Toro Kak oTHIeNbHUYECKOe HPaTCTBO YUeHbIX, paboTaBIINX
Hafi MaHX3TTeHCKMM MIPOEKTOM, 3aKOHUYMIIOCh, Y4EHbIe pa3beXaNuch
MO IoMaM, YTOObI OCMBIC/IUTD, YTO e OHM COBEPIIMIN (HE’KOTOPHE‘
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NpH 3TOM MCTIBITLIBA/IK TOPROCTD, APyrue — HeT). MHorue nocrapa-
nuch robpicTpee 3a6biTh O BpeMEHH, TPOBEICHHOM B CYETHBIX 3a/ax.
Jlpyrue oKa3anuch MOTNONIEHBI TEM, UTO YIA0Ch USYIMTh B PAMKaxX
npoekTa. Takos 6sin u 6exenent us [lonsium Cranucnas Ynam. Pabo-
tas B Hblo-Mekcuko, oH kopoTan ceobofHoe BpeMs 32 KapTOYHbIMM
urpamu. OgHax bl B 1946 rojy oH packiafisiBan NackAHC U 3aUHTe-
pecoBajica BEPOATHOCTBIO BBIMTPhILIA s moboit crydaitHoii pasma-
qu. Bonbiue kapTouHbIX Mrp Ynama npuB/ieKasm ToMbKO OTB/IeYeHHbIe
BBLIYMC/ICHMA, TOITOMY OH NPMHAJICA MCIIMCHIBATD LE/Ible CTPAHMILIbL
BEPOATHOCTHbIMM ypaBHeHMAMM. Bckope mpobnema yclioxHMIACH
HAaCTONbKO, 4TO TPeSBOMBIC/ALMIA CTaHMUC/IAB OT Hee OTCTYIMIICH.
OH pewns, 4To /Iy4lle ChirPaTh THICAYY MIP M COCTABUTD IPOLIEHT-
HYI0 Tabnuily, MOKasbIBaloLIY0 BEPOATHOCTh BbIMIPbILLA B KOKAOM
KOHKPeTHOM cny4ae. JlocTaTouHo mpocTo.

B Mo3ry y 60nbIIMHCTBA /TIOfIEH, JasKe YUEeHBIX, 3Ta 3ajja4ya He Mo-
poamna 6bl BepHON accOIMALMM, HO YIaM B cepefMHE MPOLIIOTO
BEKa, BeKa MHAMBUJYaM3Ma, OCO3HA/T: B CBOMX KAPTOYHBIX pacyeTax
OH PYKOBOJICTBYETCA TeMM e MPUMHIIMNIAMM, KOTOpbie IPMMEHAUCH
B Jloc-AnaMoce Npy «BBIYMCIMTENBHOM KOHCTPYMPOBAHMHM» aTOM-
Hbix 60M6. Koneuno, cBask Gpina abcTpakTHOM, HO TIOPAKOK M pac-
K/Iajl KapT OYeHb HallOMMHA/IM BBOJ, CNYYaitHBIX YKMCesl, a pa3java
COOTBETCTBOBaJIa OHOMY Bbiumcennio. Bckope Ynam obeypun sror
MeTof co cBoum apyrom [xxoHom don HeltmaHoM, KOTOPBIN TakKe
moOMN BHIYMC/IEHNA 1 TOXKe Obl1 BeTepaHOM MaHX3TTEHCKOro 1po-
eKTa. Y4eHble 0OCO3HANM, KaK BENMK MOXET ObITh MOTEHLMAN 3TOTO
MeTOfia, €C/TM C/IENaTh €r0 YHMBEPCa/IbHbIM M NMPUMEHATH B PYTUX
CMTYalMAX, TAie MPUXOJMTCA PaboTaTh CO MHOXKECTBOM CTy4YaiHBIX
nepeMeHHBIX. [Tpu TakoM nofgxoae MOXKHO 6bINIO HE MBITaThCA YYECTD
BCE BO3MOXKHBbIE OCNOXKHeHMsA, flaxke addexr H6abouxm, a mpocTo
oyepuymBaTh npobnemy, BeIOMpaTh A BBOJA C/IyHalfHble JAHHBIE,
a MOTOM JelCTBOBaTh MeTogoM npob u ommbok. Takolt momxon He
ABNAETCA IKCIEPUMEHTA/IbHBIM, [I09TOMY Pe3Y/IbTATbl €10 HETOYHBL
Ho ecnu nposecTn AOCTAaTO9HOE KONMMYECTBO BLIYMC/IEHMNA, TO 1Ipa-
BU/IBHOE PellieHHe MOXXHO HaNTH C BbICOKOH BEPOATHOCTDIO.

137



Yacrb |l. Kak co3parorca M pacuennanTca aToMbl

ITo cuacTnuBoii cny4aitnocTu, Ynam u ¢on Heiiman 6bimm 3na-
KOMBI C AMEPHMKaHCKMMH MHXKEHEPAMM, PaSPaﬁaThEBaBlIIHMH nep-
BhIe JNIEKTPOHHbIE KommbloTepbl — Hanpumep, SHMAK*, ycra-
HosieHHblit B Punagenpdun. XKeHIMHbI-BbIYUCTUTENH, 3AHATLIE
B MaHX3TTeHCKOM MpOEKTe, Ha ONpeJe/IeHHOM 3Tale CTaaM MHc-
NONb30BaTh NP pacyeTax MeXaHMYecKyl cucTemy, paboTasiryio
¢ nepdoxapramu, Ho HeyTomumbiit IHUAK kasanca ropasno 6onee
MHOTro006€emanuuM HHCTPYMEHTOM JUIl MACIITAOHBIX BLIYMC/IEHUH,
saiymaHHbIx Ynamom u on Heitmanom. Teopus BeposTHOCTEI 3a-
poaMnach B apMCTOKPATHYECKMX KasuHo. TeM He MeHee He BNONMHe
ACHO, TIOYEMY TPeIOKEeHHbI
ABYMs YY€HBIMM METOJ MOony-

Mpopenas maccy paboTbl, yTobbl
Pﬂ.ll y p YU TAKOE€ Ha3BaHHKE. YHaM K-

NpaBunbHO CNPOEKTUPOBATL
cynepbomby, yueHble fOCTUIMK ycnexa

& 1952 rogy — atonn IHuseTox 8 Tuxom
OKeaHe Gbin CTEpT C NULA 3eMNK NpK
HCNbITaHUM BOAOpOAHOM Gombbi,

(5708 NNoXBacTaTbCA, 4TO Ha3Ban
€ro B 4YeCTp OAOIOIIKH, KOTO-
Pbli 4acTO OJa/myKuBajl JeHbIH,
4TOOBI NpeJaBaThCcA a3apTHHIM
UIPaM Ha «IIMPOKO U3BECTHOM
reHepaTope CAy4aWHBIX 4Hcen
(oT HynA O TPUALIATH 1LIECTH ), YCTAHOBNEHHOM B O[HOM CpeflM3eM-
HOMOPCKOM KHAXKECTBE®.

Kak 681 TO HM 6GBITO, MeTOx MonTe-Kapno 6sicTpo mpuxunca
B Hayke. OH MO3BONAN IKOHOMUTB, 0b6xopsAch 6e3 foporocToAmMx
IKCIIEpUMEHTOB. Mmenno HEDﬁXOﬂHMOCTb CO3[JaHMA OOCTATOYHO
TOYHbIX CuMYNATOpoB MeTogaa Monre-Kapio 6buta Toi gemxymen
cuoi, 6rarofapa KOTOpO# CTanu aKTUBHO Pa3sBMBATLCA KOMIIbIO-
Tepbl. BorumcuTenbHble MalllMHbI CTAHOBUIMCD Bee OpicTpee u 3d-
bekTnBHee. B TO Ke BpeMs NPMILECTBME SPbl JeIIEBbIX BbIYHUCIIE-
HUH 03HAYANO0, YTO JKCMIEPUMEHTDI B CTHJIE METONA M()HTE-K&PHD,
pasnuyYHble MMMTALMM M MOJIETN MOT/IM BCE NIMpE NMPUMEHATHCA
B XMMMM, aCTPOHOMMM M (U3MKe, HE TOBOPA yXe 00 MHKEHEpUM
M aHanM3e pHIHKOB. B HacTosmee Bpems (Mo mpouecTsuMmu BCEro

* ONeKTPOHHbIH YMCIOBOA HHTErPATOP M BoluHCcAnTENb. — [Tpum. Hayy. ped.
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OBYX TOKoneHui) meroa MoHTte-Kapio HacTo/NbKO HOMMHMPYET
B HEKOTOPBIX Hay4YHbIX OBMACTAX, YTO MO/OJbIE Y4EHBIE flaXe He
MO03PeBal0T, HACKONBKO UX paboTa He MoX0oXKa Ha TPaJIULIMOHHYIO
TEOpeTHYECKYI0 WM 3KCTIepUMeHTaNbHyl Hayky. [Ipoctas ynos-
Ka, BpeMeHHas Mepa — MCMONb30BaHUE ATOMOB YPaHa U Ty TOHUA
B Ka4eCTBe 363!’(3, Ha KOTOPDM BBIYUCAIOTCA AlepHbIE DeaKI[UM, —
npeBpaTHAach B HE3aMEHMMBbIH MHCTPYMEHT Hay4HOTO TIO3HAHMA,
Mertopn MouTe-Kapno He npocTo 3aBoeBa/ HayKy; OH yKpemusics,
YCBOMJICA M TIEPEIIeNCA C JPYrMMK METOLaMMu.

Ho B 1949 rony Takas rpancdopmaius euie He cBepiumnack. Ha
MepBOM 3Tane cyllecTBoBaHuA MeTog, MoHnTe-Kapio nomoran pas-
pabaThiBaTh HOBble NOKONEHMA AfepHOro opyxuA. PoH Heiiman,
¥Ynam u gpyrue y4eHble TAKOTO e CKIa/Ja NPUXOAUIM B OTPOMHbIE
3anbl, HAMOMMWHABUIME YHUBEPCUTETCKME AYNMTOPUM, TAE CTOANM
KoMmmbloTepbl. TaM oHM 3arafoyHO CripalllMBanu, MOXKHO MK 3aMmy-
CTUTh HECKONbKO MPOTPaMM, U 3aHMMATUCh HTUM C MOMYAHA [0
yTpa. B 3T mMepTBhHIe uyackl OHM co3fjaBanM «CyNepcHapAfbl» —
MHOI‘OCT}’HeH‘laThIe MallMHbl B TbICAYU pa3 MOLIHEE 0OBIYHBIX
aromubIX 60M6. B cynepchapaax niyToHueBble U ypaHOBbIe 3aps-
Abl IPMMEHANKUCD [UIA 3a11yCKa AJEPHOIO CMHTE3a B XXUJIKOM CBEpX-
TAXKENOM BONOPOAE — MMEHHO O/1arofiaps TaKMM PeaKi{usaM TopAT
3Be3fpl. 3TO CIOXKHBII MPOLeCC, KOTOPbIH MOI HABCErJa OCTaTbhCs
JMIIb B BUMIE ONMCAaHMA HA CTPAHMIAX CEKPETHBIX BOEHHBIX OT-
yeToB. O HeM He y3Hanu OBl JJaXke ONEPATOPH PaKETHBIX IYCKO-
BBIX YCTAHOBOK, €Cli Obl He BHIYMC/INTENbHbBIE MAIIUHBL. VcTopuk
Ixopmx JlaificoH KpacHBO OXapaKTePH3OBAN TEXHOMOTMYECKYI0
UCTOpUI0 TOTO pecATuneTus ¢pasoit: «Kommeloteps npueenu
K 6ombam, a 6oMOBI — K KOMITbIOTEpaM».

[Ipopenas maccy paborbi, 4TOOBI NPAaBMABHO CIIPOEKTUPO-
Barh cynepOomOy, ydenbie gocTuram ycnexa B 1952 rogy — aronn
OnuBeTok B THXOM OKeaHe OB/ CTEPT C /IMLA 3€M/IM IIPH UCIIHITA-
HMM BOJOPORHOM 60MObL. JTOT B3PEHIE BHOBb IPOAEMOHCTPUPO-
Ban OesxamocTHyo Oesynpedynocts Meroa Moure-Kapno. Tem
He MeHee MHXKeHephl-aTOMIUMKM yKe paspabarbiBanu ycTpoMCTBa
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nocTpairHee BogopogHbix 6om6. AtomHasa 6omba MoxkeT mory6uTh
Bac AByMs criocobamu. MaHbK, XeNarmuil TIPOCTO YOUTB IeCATKM
THICAY JIIOJIEi M CPOBHATD C 3eMJIeil LieIbli TOPOJl, MOXKET YHOB/eT-
BOPMTBCA 06bIYHOI «OgHOCTYNEeHYaTOM» aToMHos 6omboit. Ee npo-
Ilie CKOHCTPYMPOBATh, @ NblAIOLIMII ALEPHLIA IPUO YAOBNETBOPUT
CTpeM/IEHME MaHbAKa K TeaTpa/bHOCTH MaccoBoro ybuiictsa. He
MeHee 3pelHIHBIMKU OYIyT M HernocpencTBeHHbIe 3hdeKTb B3pPHI-
Ba — CIIOHTaHHbIE TOPHANO M TEMHbIE CHIYITbl KEPTB, KOTOpbIE
ocTaHyTca Ha creHax. Ho gocraroyHo teprenusblii MaHbAK, KOTO-
PBIA XOYET COBEPUIMTH HEMOTIPaBMMOE 3710, OTPABUTh BCe KOMOMIIbI
¥ MPOCONUTH TIOUBY, CAENAB €€ OECIIONHOI, MOJOPBET «TPA3HYIO»
atomHy10 6oMbYy, HauiHeHHYIO KobanbTOM-60.

OcHoBHbIM nopaXkaoummm Gakropom 06bYHON sfepHON GoM-
6b1 sBmseTcs BbicOKas Temmeparypa. «[pssHas» aromuas Gomba
Haubonee omacHa 13-3a CHIBHOIO raMMa-u3nydeHus. laMma-nyun
BOJHMKAIOT B pe3ynbTaTe CTUXMIAHBIX AAepHbIX peakumi. Ilog
AECTBMEM TAKOTO M3/IyYeHMsA Ye/IOBEK HE MPOCTO CUIbHO 00ro-
paeT — raMma-/y4u NPOHMKAKOT B KOCTHBI MOSTI M NOBPEXIAKT
XPOMOCOMBI Oe/IbIX KPOBAHBIX KneToK. [Tocneguue nubo morubaroT
cpasy, 1160 nepepoXkAaTCA B PAKOBBIE, MHOO0 MPOCTO BBIPACTAOT
[0 OTPOMHBIX pasmepoB. B pesynsrate onu frepopmupyorTcs u He
MoryT 6opoTbea ¢ uHdexuuamn. [Tpy Bcex AepHBIX B3PbIBaX BHI-
fienAeTcA ONpefiefieHHOe KONMMYeCTBO pajialiuy, HO B «TPA3HOM»
ATOMHOIM 601\-‘[68 HMEHHO paguanma ABAAETCA OCHOBHBIM MMOPaXKalo-
M GakTopom.

OpHaxo pake sHfeMu4Has (GOpPMa T€KO3a He KKETCH «J0CTa-
TOYHO YOMIACTBEHHO», e/ CYAUTH 10 HEKOTOPHIM Gombam. Jleo
Cuunapya, ewe ogun Gexxenen u3 Espornst, yqacTsoBasuuit B Man-
X3TTEHCKOM MPOEKTe, ObIN TeM caMbIM (PM3MKOM, KOTOPBIH, K C06-
CTBEHHOMY COXKaneHulo, emte B 1933 rogy chopMmynupoBan Maew
0 CaMOTIOJIEPXKMBAIOLIEICA LIENHOTH AepHO peakuuy. CLunapy —
MY/PBIi ¥ TPE3BOMBICHALINI Yenosek — B 1950 romy paccumTran,
YTO JOCTATOYHO PAclbUIMTL MO TPH rpamma kobanbra-60 Ha Kaxk-
AYI0 KBaJpaTHYI0 MU0 36MHONM MOBEPXHOCTH, 4TOOBI CripoBOLM-
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poBaTh CH/IbHejlliee raMMa-M3/lyieHne, KOTOpOoe YHUMYTOXMUT Bech
Ye/IoBe4ecKuit pod. 3To Obll Obl ANEPHBINA BAPHAHT TOTO CMEPTE/b-
HOro obnaka, KOTOpoe KOrfga-to mory6uno auHOsaBpoB. Mopens
Cumnappia npesictasnana coboi MHOTOCTYNEHYATYIO GOEronoBKy,
o0bnoxxeHHY10 cloeM KobanbTa-59. fAnepHas peakiua pacnaga, mpo-
TeKamad B IUIYTOHMM, 3aNycKaeT peakiuio AJepHOTO CHHTe3a
B Boflopofie. Pasymeercs, cpasy mocne Hauana SepHOTO CHHTe3a
ucraputcsa u xkobansroBas obkmagka, u Bce ocransHoe. Ho mepen
9TMM Ha aTOMHOM YpOBHe NPOM30Ji[leT Koe-uTo elje. ATOMBI KO-
Ganbra BOIMTAIOT B cebs HeTPOHBI, BbLIE/AIOLIMECH TIPH peaKkIMAx
CMHTEe3a M paclaja, ¥ HacTYIMT CTaJuA, Ha3biBaeMad «I10ACANUBa-
HueM». B peaynbraTe 3TOr0 cTabMNbHLIH KO6anbT-59 npeppalaeTcs
B K00OanbT-60, 0caaamwniics, KaK nemnei.

OyeHb MHOTHME 37IEMEHTHL CIIOCOOHDBI MCITYCKATh TaMMa-y4H, HO
K06anbT B 3TOM OTHOLIEHNM 0COGeHHbIH. OObIMHBIE aTOMHBIE GOM-
6B MOXKHO JIepaTh B CIeL{MabHEIX 1LIaXTaX, NOCKOIbKY MPOAYKTHI
pacnafa ux TOMIMBa o4YeHb OBICTPO PAcXOAYIOT 3amac raMma-mydeit,
0CTaBafACh CPABHMTENbHO Ge3BpeiHbIMU. B THM aTOMHBIX B3PBIBOB
1945 roma B anocume u Haracaxm Bce ke MOYKHO OBUIO BBIKHTD.
Ipyrue sneMeHTBI MOTNOIAIOT MHIIHME HEMTPOHBI, TOfo6HO amKo-
FOJIMKY,; MIOCTOSTHHO JKKAYLIEMY «JOrHATHCA» CTOMOYKOM. JmeMeHT
«3abo/neBaeT» Ha HEKOTOpOe BpeMs, HO He Ha Beka. B TakoM crydae
NIOC/le B3phiBa PafiMOaKTHBHBIN (OH Yyike He JOCTUTHeT 3alpefelb-
HbIX 3HAYEHMH. _

Kobanvropas 6Gomba AbABONBLCKM OKa3biBaeTCA B cepeguHe
MEXIY KpaHOCTAMMK. ITO OLMH M3 pefKHMX CITy4aeB, KOTAa 3070-
Tad cepefiMHa ABNAETCA Haubonmee MaryOHbIM BapMaHTOM. ATOMBI
ko6anbra-60 OcaxXAaKwTCA B TPYHTE, KaK Kpoireunble dyrachl. Jlo-
CTATOYHO MHOTO TAKMX «MUH» cpaboTaeT cpasy, TakK YTO OCTaHeTcA
TOMbKO cracathca BercTsoM, HO eute gofpasa nomoBuHa Kobambra
OymeT roToBa «pBaHyTb» U Yepe3 NATh neT. Takoif MOCTOAHHBINA MO-
TOK raMMa-IIparnHeau 03Ha4aeT, 4To B3phIB KobanbroBoi GoMOBI
HENb3Al «IepeXIaTbh» MM BblHeCTHU. 3apakeHHAs TePpPUTOPUA He
OYMCTHTCA Ha MPOTXKEHMM LIE/0il Yenoseveckon xusuu. Mmenno
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1o3ToMy koGanbroBrie 6oMObI BPAJL 1M MOTYT NPUMEHATECA B BOEH-
HBIX LIe/IAX, Beflb ApMMUA 3aBOEBaTe/Nel IPOCTO HE CMOXKET OKKYTIN-
poBaTth paiion 6oMbapaupoBky. BripoueM, BpAJ M 3TO OCTAHOBUT
HACTOAILETO0 MAaHbAKA, XKe/AI0IIEr0 OCTABUTH 3a COO0I BRKXKEHHYIO
3€MIIIO.

Crepyer ormMeTuTh B 3amuty Cumnapga: oH Hafea/ncs, YTo ero
KobansroBas 6oM0a — nepBasi HacTOAI[AS «afiCKas MaliMHa» —
HMKOI/]a He Oyaer cosjlana, u (HaCKOIbKO M3BECTHO) HM OfIHA CTpa-
Ha He NBITa/lach CKOHCTPYMpoBaTh Takoe opyxue. Clpumapy usmo-
XH/T 3TY MBIC/Ib, YTOObI 1POJEMOHCTPHPOBaTh GE3YMHOCTbh CaMOM
MJeM ANEPHBIX BOJH, HO 00LIECTBO yXBaTW/IOCh 3a Hee. Hanpumep,
B punbme Crannm Kybpuka «[Joxrop Crpeitnmpiiae, min Kax s ne-
pectan 6oatbca u nomwbun 6omoy» Coserckuit Cows obnagaer
kobanbToBeIMM Oombamu. [lo Beiknagoxk Cumunapsa ajiepHoe opy-
JKMe Ka3amock MyCTh M TPO3HBIM, HO He anokanunTuyeckum. Criu-
Napy HafIeANCA, 4TO MOCAe ero CKPOMHOTO NMpPeRyNpeX/eHNs MIoau
OJIyMaIOTCA M IPeKpaTAT KnenaTh 6oeronosku. Huckonsko. Bekope
IIOCTIe TOTO, KaK Ha3BaHUe «IIpOMeTHit» cTano oduimanbibiM, y Co-
Betckoro Coro3a nossuiack cBos aromaan 6omba. [Tpasutenscrea
CIIIA 1 CCCP Bckope ofobpunu Goee yeM yapydarouyio JOKTpHU-
HY «B3aMHOI0 TapaHTMPOBAHHOIO YHM4TOXKeHUA». [lo-anrmmitcku
oHa oOo3Ha4aeTcA abbpesuarypoit MAD, 310 cnoBO nepeBoOgMT-
ca KaK «beayMHblit». CyTb 3TOM HOKTPHUHBI CBOLMTCH K TOMY, YTO
B AlEPHOM BOJiHE, HE3aBMCUMO OT €€ MCXOJa, IopaXKeHHe MOTepPNAT
obe cropons!. Tak M nHave, 3Ta JOKTPUHA, UIUOTCKAA C ITUYeE-
CKOM TOYKM 3peHusA, AeHCTBHTENbHO NMPeNoTBpaTH/IA MCIONb30Ba-
HHe AZIEPHBIX GOEroNnoBOK B KaueCTBE TAKTHUECKOTO BOOPYXKeHUH.
Ho MeXxnyHapoHasA HaNpsxXeHHOCTb CTala TaKoi CUMABHOM, 4TO
HaYa/Jach HACTOANIAs XO/IO[AHAsA BOWHA. ITO NPOTUBOCTOAHME Ha-
CTO/IbKO NMPOHM3a70 Hale 061ecTBo, YTO OTPA3uIOCh JlaXKe Ha CO-
BeplieHHO naungmcrckoi Tabnmuue Mengeneesa.



7. PACLLUPEHUE TABJIULIbI
U XONOA4HOW BOWHDI
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1950 rony B 6ynsBapHOM pa3pene rasersl New Yorker, KoTopbiit
HaspiBaeTca «[IpuTya Bo A3biex» (Talk of the Town), omy6nu-
KOBaNu MOBOMBITHYIO 3aMETKY :

«B Hamm JHK HOBBIE ATOMbI MOABAIOTCA C YIUBUTENBHOMN, €CIU
He CKa3aTh nyralomei yactoroi. HemasHo B kanndopHUACKOM YHU-
BepcuTeTe bepkin yyeHbie oTKpbiu sneMenTsl No 97 u 98, Ha3sas
MX COOTBETCTBEHHO Oepknnem M KanndopHueM. Takue Ha3BaHUA,
Ha Hall B3INAf, ABAATCA MCKIKYMTEIbHO HeNanbHOBUIHBIMM
M HeJOOLIEHNBAIOIMMH OOIIeCTBEHHDIN PE30HAHC 3TUX OTKPHITHIA.
HecoMHeHHO, TalaHT/IMBbIEe KanM(QOPHMICKME yYeHbIE CO JHA Ha
JieHb OTKPOIOT €Lle Napy 3/IEMEHTOB, HO OHM YK€ HABCErJa IOTEPAIM
maHc 00eccMepTUTDL CBOK OPraHM3aLMIO B NIEPUOTUHEECKON CHCTe-
me. A kak 6b1 3Byvano: “ynusepcutuin” (97), “oduir” (98), “kanu-
dopuumit” (99), “6epxmuit” (100)»*.

Yuennie u3 bepknu, nupepamu kotophix BeicTynanu [nenn Cu-
6opr u Anbbept [Mopco, He MeHee A3BUTENLHO OTBETHH, YTO BBI-
6pattbie UMK Ha3BaHMA ObIIM «yMIPeXAAIMMMK», YTOOBI TOCTe
nosisneHus B rabmuue «yauBepcutus» (97) u «odusa» (98) xaxoi-

* KOMop 3akmwouaeTca B ToM, 4To odmumansoe Hazpanue atoro sysa — University of
California, Berkeley, To ectb anemenT Mor Ob1 ObiTh HA3BAH faXke B YECTh NMPENIOTa
«odn, — IIpum. nep.
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HUOYZb HBIO-MOPKCKMit QU3NK He yBeKOBeuun B KneTkax 99 n 100
Ha3BaHMA «HbIOMIT» M «HOPKMIT».

Pepakumua New Yorker napupoBana: «Mbl yyke 3aHMMaeMCs CHH-
Te30M HbioMA M iopkua. Crniacnbo, Ha3BaHMA ¥ HAC yIKe eCTh».

ITa OCTPOYMHAsA NMKNPOBKa NOMOTaeT MpeAcTaBHUTb, KaKOI
MHTEpeCHOl Ghina B Te rofbl HayyHasa paborta B bepknu. Yuennle
u3 KanudopHuiickoro yHMBEepCUTeTa, PacnoNoXeHHOTO B 3TOM
rOpofiKe, CO3/laBa/li HOBBIE 3NIEMEHTHl — B Hamein ComHeYHOH
cMCTeMe 3TOrO He MPOMCXOM/IO0 € TeX Mop, KaK MUJIMapHbI /1eT
Hasaj B3opBanack cBepxHomas. [la 4ro Tam, oHu obcraBunM
CBEpXHOBYIO, CO3[JaB TaKMe 37eMEHTbI, KOTOPbIX He CYIecTBYyeT
B nnpupojie. Ho HMKTO — 10 KpanHeit Mepe, U3 3TUX YYEHbIX — He
MOT [IPEeATONONK!TD, KaKas oXecToyeHHas 6opbba BCKope passep-
HETCA HE TONIbKO 32 CHHTE3 HOBBIX 3/IEMEHTOB, HO JIa)Ke 3a IIpaBo
MX HasBaTh. Ha 3TOM HampaB/leHUM pasBepPHY/ICA HOBbINA QPOHT
XOMOMHO! BOMHEIL.

ToBopar, Imenn Cubopr obnagan camoil OjIMHHON B MCTOPMH
npodecCHOHANBHON XapaKTepPUCTUKON. 3acny>KeHHbIi IPOPEKTOp
yuuBepcuteTa bepxnu. Jlaypear Hobenepckoit nmpeMum mo XMMMM.
CoocnoBarens cnoptuBHoit nuru «Pac-10». KoncynbranT mpesn-
nenToB Kennepn, [lxxoncona, Hukcona, Kaprepa, Peiirana u Byma-
CTapluero 1o aToMHOJ 3HEPreTMKe M FOHKE AJePHBIX BOOPYKEeHMI.
PyxoBogurens rpynnbi yuyenbix 8 Manxsrrenckom npoekre. M npo-
4as, u npodas. Ho nepsoe kpynnoe nayunoe goctkenne Cubopra,
OTKPBIBILIEE €My IOPOTY KO BCeM OCTA/IbHBIM PeraamnsaM, OKasanoch
PpesynbTaTOM YHa4HOrO CTEYEHUS 0OCTOATENLCTB.

B 1940 rogy 3asuH MakmuinaH, Komnera u apyr Inenna Cubop-
ra, ylocTOMNCA [IABHO O3KU/Ia€MOi CNaBbl, MOMTYYMB NMEPBBIA TPaHC-
YPpaHOBbIN aneMeHT. MakMunIaH Ha3Bas ero HENTYHUEM — B YECTh
nnaHetsl HentyH, cnepylomieit 3a Ypanow. Ho YYEHBI Kaxman
6ombiero. OH 3aMeTHI, YTO aTOMbI 93-T0 aNeMeHTa JOBOMbHO Hey-
CTOMYMBBI U JIETKO TEPAIOT OJJMH MEKTPOH, MPeBpallaAch B 3TEMEHT
HoMep 94. V1 Bcepbe3 NPMHAJCA MCKATh J0Ka3aTeNbCTBA CYLIECTBO-
BaHMA CTEAYIOUETO 3/eMenTa. MakmMuaman noapo6HO 03HAKOMM
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co cBoeit paboroit monororo Cubopra — cyxoimasoro 28-neTHero
MMYHMTAHIIA, BBIPOCIHIETO B IIBEACKON MMMMTIPaHTCKOM OOIMHe,
OH pacckassiBan o xofie pabor, a Takxe obcyxgan ¢ [neHHOM KOH-
KpeTHble METOMbI, KOTia OHM XOMW/IM B JIYIL IIOC/I€ TPEHAKEePHOIo
3aja.

OTKpbITHE HOBBIX 3/IEMEHTOB — He eANHCTBEHHO, YTO HaspeBa-
no B 1940 ropy. Kak To/1bKO aMepUKaHCKOe IPaBUTENBCTBO PELLIMIO
NOCOMEHCTBOBATh CONEPHUMKAM CTpaH «ocu» Bo Bropoit mMuposol
BOJIHE, I0Ka He aMIIMPYA 3TOrO, FOCYapCTBO NPUHSAIOCH BBIJIED-
rMBaTh HayYyHEIE CBETH/IA, B TOM 4MC/e MakMu/IaHa, Ha BOEHHBIE
mpoexkThl (Hampumep, fia paspaborku pagapa). Cubopr B Te rogst
ente 6611 HEAOCTATOYHO 3HAMEHMT, YTOObI MOMACTh B YHMCTIO M3OpaH-
HBIX, I03TOMY OCTancA B bepknu B oguHOYeCTBE — CO BceM 06opy-
popaHueM MakMu/INaHa M B TOUHOCTH 3HaA, B KAKOM HalpaBIeHHH
10T cobupancs passusarh uccnefiopanus. Cubopr pemun He TepATh
BpeMeHM, Mo/Iaras, YTo 370, BO3MOXKHO, €ro eMHCTBEHHBINA IIaHC
npocnaBuThcA. BmecTe ¢ konmeros onuM cobpanu Kpolue4Hblit 06-
pasel 93-ro anemeHTa. OTQUABPTPOBAB HENTYHMUI, OHM TIIATENBHO
Npoces/in paguoaKTHBHOE BELECTBO, Pas3/loXHB JHULIHUIL HENTY-
HHMM U [O/TY4YUB COBCEM MMKPOCKONIMYECKMIT XMMHYECKHI OCTAaTOK.
[locne yero gokasanu, YTO ITOT OCTATOK JAEHCTBUTENBHO COCTOMT
u3 94-ro anemenTa. IIpu noMomu MOUHOTO XMMMYECKOTO areHTa
OHM OTPBIBANM OT ATOMOB 37IEKTPOH 3a 3/IEKTPOHOM, [TOKA 3TU ATO-
MbI He MpuoOpeny HauBBICIIMI AMEKTPUYECKUI 3apaf, Korga-nubo
3aMKCUPOBAHHBIN y XUMMUYECKOro aneMenTa (+7). Yike ¢ MOMeHTa
OTKPBITHA Ka3anock, 4To 94-it — ocobennsii. [Tpogomkas Tpa-
AMIMI0 HAMMEHOBAHMs 3/IEMEHTOB B YeCThb Bce Oo/iee fanexknx Ten
ConHeyHOM CHCTEMbI — ¥ OyMas, YTO 94-J1 3/1eMEeHT ABJIAETCA 110-
CIENHUM, KOTOPbIM MOXXHO CMHTE3MPOBaTh, — YYeHbI€ Ha3Ba/IH ero
Iy TOHMEM.

B 1942 rogy Cubopr, BHe3aIHO CTABLIKI 3HAMEHUTOCTBIO, 1O~
AYYMN BbI30B Ha paboty B Unkaro — B OIHO M3 HOApasfeneHMit
MaHx3TTeHCKoro npoekta, OH B3AN ¢ OO0 CTYNEHTOB, a TAKXe
ONTHOTO TEXHUKA, HACTOAIIETO CYTNepP-acCUCTEHTA, KOTOPOTO 3Banu
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3n (Anpbept) IMopco. Tuopco u Cubopr obnaganu coBepiIeHHO
IPOTHMBOMONOXHEIMU TeMnepameHTamMu. Ha dororpaduax Ml
HEM3MEHHO BM/IMM IOC/IEfiHETO B KOCTIOMe — faxke B naboparo-
puu. IlepBeiit Xe HeNOBKO 4yBCTBOBa/A cebA BO BceM MapajgHOM,
NPeANoYUTasd HOCHTD XKW/IET NOBepX py0alllkM ¢ pacCTerHyTow
BEPXHEH NYTOBMUEN, a TaK)XKe TONACTblE OMKHM B YEPHOW OIlpaBe,
u o6unbHO HanoMaxmsan sonocel. Hoc u nop6opopok y Mmopco
6pimm ocTpeiMu. Kpome Toro, B ornnune or Cubopra, oH Tepnerhb
He MOT MONMMTHYecKuit 6oMOHA. IMopco oTnMYancs HeKOTOPBIM
pebavecTBOM ¥ OYYMICA TOMBKO O CTeneHu 6aKanaspa, He XKe-
nasA fanee TPHI3Th FPAHUT HAyKu. TeM He MeHee, TONbIIEHHBIN
MpUIIalleHueM, OH moexan BMecte ¢ Cuboprom B Yukaro, 4to-
6b1 M36aBMTBCA OT MOHOTOHHOM paGoTsl — B Bepknu oH 3aHu-
Majics Tonbko cbopkoii feTekTopos paguoakTueHocTh. Ha mecte
Cubopr cpasy xe Haulen emy 3aHsATHe — coOupaTh JeTeKTOPbI
PanMoaKTHBHOCTH.

Tem He menee Cubopr u Imopco cpaboranuce. Korga nmocne
BOMHBI 00a BepHynuch B Bepkam (u ToT, M gpyroi oboxanu Ka-
nHPOPHUICKNA YHUBEPCUTET), OHM HaYa/lH CMHTE3MPOBATHb TA-
JKeNble 3MEMEHTH MMEHHO «C YAMBMTENbHOM, €CMM HE CKa3aTb
MyTramleil YacTOTON», KaK OTMeTUIH XypHanuctel New Yorker.
Jlpyrue XypHanucThl CpaBHMBANKM XMMMKOB, OTKPBIBABIIMX HO-
BhI€ 9MIeMeHThl, ¢ oxoTHuKaMu XIX Beka, XOEMBIIMMM Ha KPym-
Hyi0 7iuub. JlecTBUTENbHO, 9TH MCCAEOBATENU 3aBOPAXKUBANTU
XMMMKOB-MI06UTeNe, BHICTaBAA Ha Bceobuiee obospenue Bce
HOBBIX 3K30THMHYECKHX «Tnapeﬁ». Ecnu He cuuTaTh Takoe CpaBHE-
HME NPEYBEIMYEHMEM, TO CaMbIMM YIIOPHBIMH OXOTHMKaMM IIE-
PHOIMYECKON CHCTEMBI (BOOPYIKEHHBIMU OrPOMHbBIMM CIOHO604-
mu, Kak SpHect Xemunryait unu Teogop Pyssensr) 6b111 MMEHHO
Cubopr u I'mopco. OHn OTKpBINM 6OJblIE ITEMEHTOB, Y€M KTO-
nubo emje, ¥ PACIIMPHIN EPUOAHYECKYIO CUCTEMY MPAaKTHYECKH
Ha OIHY LIECTYIO.

Mx coTpymHuyecTBO Havyanock B 1946 ropy, korga Cubopr, -
Opco M JIpyrHeé TNPMHANMCH 60MOApAMpPOBaTh YYBCTBHMTEMbHBIN
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TAIYTOHMI paJJMOaKTHBHBIMYI YacTU1,@MK. B 3THX ONBITaX B X0 1111
He HeliTPOHBI, a anb(a-dacTHIIb], KaXK/Aad U3 KOTOPBIX COCTOMT M3
ABYX NPOTOHOB M BYX HEHTPOHOB. Anb(a-4acTHIIBI MMEIOT 3apAf,
NIO3TOMY MX NPOILE Pa3TOHATH 710 60MbIIMX CKOPOCTEil W Hampae-
JIATH Kya CNefyeT — He TO YTO MHEPTHbIE HEATPOHBL. JTUM OHM
HallOMHWHAKT 601331:1](, KOTOPBIX pasHAT MeXaHHYeCKMM KpOT['HKOM.
Kpome toro, korga anbda-4acTullbl BPe3aMch B TIYTOHWH, y4e-
HBIE OJIHMM YIAPOM NOAYYa Iy Cpasy [ABa 3NMeMeHTa, IOCKONBKY 96-i
(aToM rryTOHMA + 2 MPOTOHA) pacnajiajica fo memeHTa Ne 95, us-
BEpraA OOMH IPOTOH.

dusuky, paborasmme non pykosopcrsom Cubopra u Inopco,
6yny4u nepBOOTKpbIBATENAMK 95-T0 U 96-T0 3/IEMEHTOB, IOIYYHIN
MpaBo Ha3BaTh uX (3Ta Heo(uuUManbHad TPaAHUKMA BCKOpE NpUBe-
fa K 0XKecTOYEHHON mnyTaHu-
ne). OHM pemuam OKPeCcTUTh

HOBBIE 3TIEMEHTbI «aMepUIIMil»
B YECTh AMEPMKN M «KIOpHMIi»
B yecTb Mapuu Kiopu. Cubopr,
HEMHOI'O OTCTYIMB OT CBOEro
CTPOroro MMMKa, aHOHCHPO-
Ba/l OTKPbITHE HOBBIX 3/1EMEH-

CambIimMu YNOPHBIMH OXOTHHKAMM
NepUoAHYLCKOR cHCTEMbI BbiNu MEHHO
Cu6opr u lopco. OHu oTKpbinK Gonblue
3NEMEHTOB, YeM KTO-NHGO ewe,

W PacLUKPWAN NepUOANYECKYI0 CHCTEMY
NPaKTHYECKN HA OJHY LWECTYH.

TOB He B Hay4HOM XKypHaie,
a B [ETCKOH pajuonepenade,
KoTopas HaseiBanack Quiz Kids. He no rogam passuThblil Kapaiys
nouHTepecoBancs y mucrepa Cubopra (cmex B 3ane), He OTKPBIUI
MU TOT B TOCNE[Hee BpeMs HOBLIX aneMeHToB. Cubopr oTBeTHI,
YTO JIEMCTBUTENBHO OTKPBUL, U CKa3an IOHbBIM PaIMOCTYIIATENIAM,
4yT00bl T€ MONPOCHIM IIKOIBHBIX yYuTenel BoIOPOCUTH yCTapes-
wue Bapuantsl Tabnnus Menyieneera. «Cyza mo nuchMam, KOTO-
pbie s IOTy4asn OT ManeHbKuX fereit, — scnomunan Cubopr B aB-
tToOuorpaguu, — yYMTENIA OTHOCM/INCH K Takoil Klee JMOBOMbHO
CKeIITHYECKM>.

Komanga B Bepxnm npogomkana skcnepumentel ¢ 6ombap-
AMPOBKOIt 3meMeHTOB anbda-yacTuyamu u B 1949 rofly oTKpbiia
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Gepxnuit u kanupopuuit — 06 aTom a1 mucan Beie. lopasie TakK-
MM Ha3BaHWAMM, B Hafexe MOMNYIUTh 3acTy>KEHHOE NpHU3HaHHe,
¢dusukyu npurnacuau WieHoB M3puu ropofa bepxnu ormpasmro-
BaTb 970 coObiTHe. YMHOBHMKM BOCIPUHATM HOBOCTb C IJIOXO
CKpBIBaeMOJ 3€BOTOH — HM M3pP, HM €T0 KOHTOpa He IIOHMMaHu,
YTO TAKOr0 0COOEHHOro MOKeT ObITh CBA3aHO C MEepPMOANYECKON
cucreMoi. PaBHopymumne MyHuuMnananTeTa pasodyaposano [uopco.
o cux nop Anbbepr BoicTynan 3a To, 4ToObl Has3satb 97-i1 ane-
MeHT 6epkiMeM M BbIOpaTh /ISl HEro XMMU4ecKui cuMmBon Bm, Ha-
3bIBasA 3TOT META/I/ «TIOMINIEIIOM» 33 T€ CTOXXHOCTH, KOTOpbIe OBITH
CBA3aHBI C ero oTKpaiTUeM. Bosmoxkwo, [Mopco sabasnsana meicnb
0 TOM, 4TO Moboit aMepUKAHCKUH MOAPOCTOK, MATKNI Ha «IIyT-
KM HWKE MOsACa», YBUUT B TabnuIle Ha CTeHe XMMMYECKOTO K/Iacca
cumBoi Bm, cootsetcrBylomuii Gepknuio, u 3axuxukaer. K coxa-
JIEHHI0, Ko/neraMm ygaaoch nepeybenurs [mopco, u Gepknuii no-
ny4aun cumson Bk*.

Ho xonopgHas peakums mapa He cMyTHia coTpynuukoB Kamm-
¢dopHuiickoro yHuepcutera. Cneumanuctel u3 Bepxkan npopgon-
Xa/lTu 3al0/IHATb HOBbIE K/IETKM B IEPHOJMYECKONA CUCTEME, pa-
AyA TPOM3BOAMTENEN LIKOMbHBIX HAMANHBIX MOCOOMIL, KOTOpbiE
C TOTOBHOCTBIO 3aMEHANM yCTapeBllIMe MepHoAMHdeckue Tabmuilbl.
Komanpa oTkpeina 99-i u 100-it anemeHThl, 3itHIITEHMI U dep-
Muit. T aToMbl 6bITH 06HApPYXKEeHbl B PAIMOAKTUBHBIX KOpasnmax,
BeIpocInyX B THXOM OKeaHe Noc/ie UCTIBITAHMA BOJIOPOHON HoMObI
B 1952 ropy. Ho kymbMuHalmei 3THX 3KCMEPUMEHTOB CTa/l CUHTE3
anemenTa Ne 101.

ITockonbKy aTOMBbl TSDKE/IbIX 3/1eMEHTOB CTAHOBATCA TeM Oonee
XPYNKMMM, YeM Oo/bllie B HUX IIPOTOHOB, yY€HbIM ObI/IO BCe CIOXK-
Hee TOTOBUTH JOCTATOYHO KPYIHbIe 00paslibl, KOTOPbIE OHU MOIJIH

* HMrpa cnoe: cnoso stinker OQHOBPEMEHHO 03HA4ACT «TIOAMEL», «HETONHHK?, «CTEP-
Ba» M «BOHIOYKa» (to stink — BonaTs). A66pesmarypa BM na perckom saprone
osnayaer bowel movement, «iBMKeHMEe KMILOK» — IBGEMHCTHYECKOE HA3BaAHME. —

Ipum. nep.
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6p1 6oMOapaMpoBathk anbda-vyactuuami. YTo06bl MONY4NUTE KOCTA-
TOYHOE KOMMYECTBO 3MHIITEAHMA, U3 KOTOPOrO MOXHO Obino 6bI
CHHTe3upoBaTh 3neMeHT No 101, mepeckouMB COTYIO KNETKY, MpHU-
mnochk 661 6ombGapaMpoBaTh NNYTOHMIT B TeyeHne Tpex netr. U ato
6B/ TONBKO NEPBLIN 3TAN B MEXAHM3ME, HE YCTYTIABIIEM IO CITOXKHO-
CTH npecnoByToit MamuHe Pyba lonn6epra*. IIpu xaxmoit nomerTke
nonydenusa snemenTa Ne 101 yuenble HAaHOCHIM MUKPOCKOTIMYECKHE
KO/IMYECTBA IMHIUTENHMs Ha 30/10TyI0 (ombry u obcTpenmsanu
ux anpda-vactugamu. B Takom obpasue TpeboBanoch crienmans-
HO pacTBOpATH 00NY4EHHYIO 30/I0TYI0 MaTpPMIy, TaK KaK OHa cama
CTaHOBM/IACH PAJIMOAKTHBHOI, M €€ U3/Ty4YeHHe NPOBOLMPOBANIO Obl
uHTEp(EPEHLMIO C U3TYYEHMEM HOBOrO 3/ieMeHTa. B 6onee panHux
9KCIIEPMMEHTAX, CBA3AHHDIX C CHHTE30M HOBbIX 3/IEMEHTOB, YY€HbIE
Ha JaHHOM 3Talle Hachimanau obpaser; B MPOOMPKY, CMOTPENH, C YeM
OH pearupyerT, a IOTOM OTHICKMBA/IM €0 XMMMYECKHME AHA/IOTH BhIlIE
B Tabmuine Menaeneera. Ho ¢ anementom Ne 101 Takoit Metop He
MOAXOAUI — TPOCTO He GBIIO [OCTATOYHOTO KONMYECTBA aTOMOB.
[Moatomy yueHbIM OCTABATOCH UAEHTUDUIIMPOBATH HOBBIH J/IEMEHT
«IIOCMEPTHO» — CMOTPETh, YTO OCTAETCA HA MECTe KaKIOro aromMa
nocne pacnapa. Bee pasHo 4To nonacts no mamuHe 6omboi, a mo-
TOM TIO OCTABLIEMYCS METa/UIONIOMY NbITATHCH ONpPENe/INTh, KAKOM
»Ke aBTOMOOM/Ib Mbl B3OPBa/IM.

Takyio KpUMMHATHCTHYECKYIO PaboTy, KOHEYHO, OHM MOITIH Obl
peannsoBaTh, HO BO3HMK/IA eule onHa npobrema. Jlaboparopus,
B KOTOPOM MOXHO OBUIO OCYIECTBUTE G0oMOapmupoBKY anbda-
YacTHIIAMM, U 3KCTIEPTHaA NabopaTopus HaXO[UIMCh HA PacCTOA-
HUM HECKOMbKIX KMIOMETPOB ApYT OT fpyra. [loatomy npu kaxaom
Npo6GHOM MCMIBITAHMM, TIOKA pacTBOpAMach 3onotan ¢onsra, Inop-
CO CHMJIeNl CHAPYKM 3a PyIeM CBOEro yKe 3aBefIeHHOTO «(ObKCBa-
reHar», 94ToObI KaK MOXKHO OBICTpee [OCTABMTb MaTepHan B APYTroe

* MaluHa, BBIIOIHAIOWAR NPOCTOe UeHCTBME YPE3BLIYAMHO CNOXHLIM, MHOTO-
cTyneH4aThiM obpasoM. Py6 Tonpbepr — aMepMKaHCKME KAPHKATYPUCT. —
Ipum. nep.
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sfaHue. ITy OMEPaLMI0 YUeHbIe MPOBOPAYMBANM INMYOOKON HOYBIO,
Benib ecnu 661 [Mopco 3actpan ¢ o6pasiom B aBTOMOGM/IBHOI NPOG-
Ke, OH MOT CTaTh PafinOaKTHBHEIM NPAMO BO BpeMs 3ae3a U 110X0-
POHMTH Bce ycumms. [Ipumuasince Bo Bropylo naboparopuio, In-
Opco myrneit B3neTan Beepx 1o nectHuue. Ob6pasel] npoxonun eie
OfIHY 3KCIIPECC-04YMCTKY, 4 II0TOM IIOIAfla/l B HOBEMIIME IETEKTOPHI,
cobcrBenHopyuHo cobpannble camum [Mopco. Teneps oH ropau-
Csl 3TMM YMEHMEM, IIOCKONbKY CO3/Ian KIo4eBoit npubop B camoi
CIIOXHOM nabopaTopum B MUPE, T/Ie CHHTE3MPOBANTUCH CBEPXTSXKE-
Jibl€ 9/IEMEHTBI.

Komanpna 6es ycranm paborana Hapg mpo6nemoii, u deBpain-
CKO# HOYBK 1955 roia Tpyssl MccnenmoBsarteneit Obi/IM BO3HATPAXK-
nenbl. IlpemBkywas ycmex,
[Mopco mopKmYMA AeTEKTOp
M3/TyYEHHMA K CUCTEME MOoXKap-
HOM curHanmsauuu. Korga
AaT4YMK, HaKOHell, 3adMKCcH-
poBan pacnaj aTomMa aneMeHTa
Ne 101, curHanu3alusa BaBkIIa.

B Poccun 6bino oTKpbITO KWL ABA
Gecnonestbix 3nemeHTa U3 Tex, Yo
BCTPEYaKTCA B NPUPOAE, — DYTEHNK
1 Camapuii.

Toit Ho4pro OHa cpabGorana euge 16 Pas, ¥ C KaX[bIM TYAKOM CO-
OpaBiMecs yueHble MOJHMMANN TOCT. YTPOM BCe MOMLIMM JOMOI
nbAHLIE, ycTanble u cyacTiuesie. Ho MMopco sabein oTkmouuts
JETEKTOP, MO3TOMY, KOT/Ia YTPOM Pa3fancs MOCTegHUNM NUCK 3a-
no3faBiliero atoMa snemMenTa Ne 101, on u3psagHo nepenyrain Tex,
KTO Tpumen Ha paboty .

Komanpna us bepku, ysie yBeKoBeunBILIas CBOM POJHbIE TOPOJI,
IITaT M CTPaHy, NPeRIoKNIa Ha3BaTb aneMeHT Ne 101 meHpenesn-
eM — B YecTb [IMurpua VMsanosuya Mengeneesa. C HayqHOM TOYKH
3peHns 310 Gbu1 O4eBMAHDIN BbIOOP. C AMIIOMaTHYECKOIT XKe Bee
6bI0 CnoXKHee. AMEPHKAHLIbI OCMETMTNCh BO3JIaTh Y€CTh PYCCKO-
MY Y4€HOMY B IOfibl X0noAHoM BoitHbl, U B CIIIA stor Bbibop 6bin
BCTpedeH 6es aHTyanasma (mpapfia, ToBopaT, [eHepanbHoMy cexpe-
Tapio Hukute Cepreesnuy Xpyliuesy sTOT NOCTYIOK O4€Hb [IOHpa-
sunca). Ho Cubopr, [Mopco u ipyrue xoTenm npogeMoHCTPUPOBATD,
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4TO HayKa He OITyCKaeTcs J10 MOMMTHKAHCTBA JJaJKe B TaKMe BpeMeHa.
Onu mornm nossonuth cebe ObiTh BenukopyuiHeiMu. Bekope Cu-
6opr ornpasunca B Kamenor* x [Ixony Kenuemu. Jlaboparopus
B Bepxnu npogomkuna pabory nos pykoBopctsom Iopco. OHa
O4YeBHMAHO 0OXOAMNA BCE OCTanbHbE MHPOBBIE NMabopaTopuu, 3a-
HUMABIUMECH MCCNENOBAHUAMM B 0OMacTu AfepHO Guanku, — Tem
NPUXOAMIOCH IOBONBCTBOBATLCA MUIIb OTCAEKUBAHMEM COOBITMIL
B bepknu. Bcero onuu paa cnenuanucTel M3 MHOCTPaHHOM (IBen-
CKO¥t) nabopaTopuu 3asBU/TH, 4TO MM YATIOCh ONePelnThb Kanndop-
HMITIIEB M paHblile HUX CMHTe3MpoBaTh anmemeHT Ne 102, Ho ybenu-
Te/IbHO JI0KasaTb 3TO OTKPBLITHE IUBEAAM He YAaioch. YuyeHble u3
bepknu, Tem ne menee, HasBanu 102-i1 sneMeHT HoGenueM (B YecThb
Anvdpena HoGens, nsobperarens guHammuta u yapeautens Hobe-
NIEBCKOM TIpeMMM), a IONy4YeHHbIH B Havane 1960-x 103-it — noypeH-
cuem (B 4ecTh JpHecta Jloypenca, ocHOBaTens u nupextopa Pasna-
UMOHHOI 1aboparopun B Bepknu).

A B 1964 rogy 8 CCCP npousomno coOsiTHe, CpaBHUMOE € 3a-
IIYCKOM CMyTHHKA.

Y HexoTopbix HapofioB Poccun ecth mHTepecHbI MUG O COTBO-
peHMM 3TOi YacTu Mupa. [lasubiM-fgaBHo Bor men no semne, Heca
B pyKax Bce MuHepanbl M pasbpaceiBan ux moBcroay, 4To0bl Bee
npupoHbie 6oraTcTBa GbIIM pacrnpeeieHbl M0 CIPaBeANBOCTH,
Kaxoe-to Bpemsa y Hero 3To nonyyanoce. Tantan ner B OfHOM 3eMe,
ypaH — B gpyroi u Tak ganee. Ho korga bor npumen 8 Cubups, ero
ManbUbl 3aMEP3/IM M OKOYEHE/H, [I0ITOMY OH YPOHMII TaM Cpasy BCe
metamnel. Cobupath MX OH He CTaJI, MOCKONBKY BbIIO CANIIKOM XO-
JIOIHO, 1 C oTBpalenueM ynanuics. [loatomy, xBacTatorcs pycckue,
He[lpa MX CTPaHbl TaK H0raThl pa3IMYHBIMM MUHEPATAMM.

HecmoTpsa Ha Takoe reonoruyeckoe usobunme, B Poccum or-
KPBIIN JTUIIb JIBa GecrnonesHbix aMeMeHTa M3 TexX, YTO BCTPEeYaloTcs

* Anvunncrpaunio [xona Kennenn, sBocnpuinmasmyoca B CIIIA kax anbAHC Mo-
nopeIX W Hnaroponubix mopeidi, ¢ 1960 ropa cpasHuBank ¢ Kamenotom, cromuned
Kopona Aprypa. — [lpum. nep.
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B IIpupoje, — pyTeHmit u camapuit. CoBceM Majo 10 CpaBHEHMIO
C iIECATKaMM 3NIEMEHTOB, BriepBbie 0OHapyxeHHbIX B [lIBeru, fep-
MaHuy, PpaHunu, CrMcoK BEMKMX PYCCKMX YYEHBIX-XMMMKOB, 3@
UCKMIoYeHneM MeHpeneesa, TakKe CKyJleH, KaKk MUHUMYM 110 CpaB-
Henuw ¢ Epponoit. [lo pasusiM npuumHaM. Poccua mpocTo He Bbi-

PacTH/Ia TeX yYeHbIX-TeHUeB, KOTOPBIX MOT/Ia OBl MMETh.
CoumanucTueckas peBomolnus nobeguna He B MOCTENHION
odepens mortoMmy, uto Jlenmn obemian OCOBpeMEHUTH OTCTANYHO
Poceuio, a yneHsl COBETCKOro

Heckonbko gecaTuneTHit Bo mase Tomutéiopo yreepxaany, 4to

COBETCKOH NPOTPaMMbI N0 Pa3BHTHIO YHCHBIC CTaHYT NEPBBIMM Cpe-

CENbCKOro X03ARCTBA CTOAN BbIXOAEL| AH PaBHBEIX B HOBOM MMPONETap-
K3 6eaHbIX KpecTbaH, «6ocoHorni ckom pawo. W atn obewanms
ydeHbli» Tpodum Nbicerko. AEHMCTBUTENbHO BBINOMHAIHCD.

B Poccuu noABMIMCH MCCe-
JOBaTeNM C MUPOBBIM MMEHEM,
KOTOPBIX FOCYIJapCTBO € FOTOBHOCTBIO Nofijiepano. PuHaHCcHMpoBa-
HUE He MOT/IO Heé PajloBaTh YU€HbIX, HO JIEHbIM OKa3alaMuCh M MOIIL-
HBIM CPeAcTBOM mponaraHjbl. EBponeiickue yuenbie ormeuanm,
KaK Ha/IlaJM/IMCh [iefla MX COBETCKMX KO/JIET, laKe He C/IMIIKOM Bbl-
paoupaxca. Onu Hagieanuch (a Halesk/la TIOMOTaeT MOBEPHUTD), UTO
B KOHIIE KOHLIOB 3alajHple IIPaBUTeIbCTEA TOXKE [MOAMYT BaXXHOCTD
Hay4Hoit paborsl. [laxe B CLIA, nepexunsasumx B Hadane 1950-x
paciBET MaKKAPTHU3Ma, Y4eHbIe 3a4aCTyl0 3aBUCTAMBO HabMOxaIM
33 COBETCKMM O/I0KOM, Ifie HAY4HBIil IIpOrpecc noayyan CTolb 3Ha-
YHUTeNbHbIE MaTePUa/IbHbIE BIMBaHMA.
HexoTtopsie rpynnsi, Hanpumep ynsTpanpasoe Obmecrso [Ixo-
Ha bépua, ocHoBarHoe B 1958 rony, cuuranu, uro CCCP cnumrkom
YMHMYAeT Co CBOeil HayKoif. B To Bpemsa amepukaHckoe obiiecTso
OTKPHITO IPOTUBHUIOCH lo6aBnenuio MOHOB GTOpa B BOAONPOBOJ-

* 3meck, K COMKANEHMIO, ABTOP MOKAZLIBAET CBOK NPEIB3ATOCTh H HEOCBETOMIEHHOCTh
B TEME, TAK KaK He B KYPCe 0 TaKMX XMMMKax, Kak Bytnepon, [lebenes, 3unun, Map-
KOBHMKOB, 3aitues, 3enuHckuii, Minarses u npoune. — ITpum. Hayy. ped.
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HYI0 BOly — 3Ta mepa Obina mpepnpussarta ana 6opsbe ¢ Kapu-
ecom. Ecnu e cumTare liopgmpoBaHHOl conu, ¢ropuposanue
BOJIBI — OJHA U3 CaMBIX JielIeBbIX U 3D PEeKTUBHBIX MHULMATUE,
KOTOpbIe Korja-nnbo npumensnuch B obnactu obuecTBeHHOrO
afapaBooxparenus. Vimenno Gnarogapsa 9ToM mporpamMme MHOrMe
JIIOAM BIIEPBble B MCTOPMM CMOIIM [OXMUTb [0 rpoboBoit JOCKK
¢ cobcrBennbiMu 3ybamu Bo pry. Ho, ¢ Toukn spenus Obmecrsa
Bépua, propuposanne Bojbl ObiI0 TECHO CBA3AHO C CEKCYaNbHBIM
NPOCBEWIEHWEM M ABAANOCH OJHMM M3 «NATHIACCATH KOMMYHM-
CTUMECKMX 3aroBopOB», MPU3BAHHBIX B3ATb MOA KOHTPOIb ame-
pukaHckoe obuectpo. Cosapanoch OMYHIEHUE, YTO AKTUBUCTHI
bépua cuzAT B KOMHaTe cMexa ¢ KpMBBIMU 3epKanaMu, ycMaTpuBas
NPAMYHK0 CBA3b MEXIY MECTEYKOBBIMU YMHOBHMKAMM CAHTEXHMU-
4ecKOit CITYXOBI M 3TOHAMEpPEeHHBIMU BpauepatenaMu u3 Kpemns.
BonbMMHCTBO aMepUKaHCKUX YUeHBIX C y)KacoM B3MpalM Ha 3TO
GépueBckoe aHTHHAY4YHOe Mpakobecue. BeposTHO, 10 CpaBHEHMIO
€ 3TUM COBETCKas PUTOPMKA O IIOBCEMECTHOM CTHMY/IMPOBAHUM
HayKM JO/KHA Obl1a KasaTbeA Gmarom.

CoBeTckas nporpaMma 1o paspaboTke AfAEPHOrO OpyXus Hava-
7ach € O4eHb NOANbHOro K CranuHy 4eoBeka, (M3MKa-AfeplIMKa
leoprna Hukonaeenya Pneposa. Ha camoM M3BECTHOM IapafHOM
MOPTPETE OH HEMHOrO HAlOMMHAET IIEPCOHAXKa M3 BOOEBMIA: yde-
Hblit ynbibaeTca u bmenieT nbicuHoi. OH MONTHOBAT, € TYCTHIMK Gpo-
BAMM M HEAKKYPAaTHO IMOBA3aHHBIM FaICTYKOM — He XBATAET TOMBKO
KpacHOU IBO3JIMKH B METNHIIE,

@riepos okasanca ovyeHb nposopnuebiM. B 1942 ropy on o6parun
BHMMAaHMe, 9TO, HECMOTPS Ha 3HAYMTE/IbHbIE YCTIeXH, JOCTUTHY Thi€ He-
MELKMMM M aMePUKAHCKMMM YIEeHbIMU B U3YYEHUM JIeNieHIA sfiep ypa-
Ha B IIOC/IefHee BPeMsi, B HAYYHbIX JKyPHa/IaX NepecTany NoABNATECA
nmy6MKanuy Ha 3Ty Temy. PIepoB OrMYHO 3aK/II0YMIL, YTO M3YYeHMe
ANEPHOTO pacnaja cTaae rocyiapcTBeHHOM TallHOH, — 1 clenan cooT-
BETCTBYIOLIME BEIBOABL B micbMe, HANOMIHABIIEM 3HAMEHUTOE ITOCTA-
Hue JiiHTeiida OpanknuHy Pyssensty (0 3amycke MaHXaTTeHCKOTO
npoekra), Pnepos nogenuncsa co CTamMHbIM CBOMMM TTO[O3PEHMAMI.
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Tot, 06ecrIOKOEHHBIN M NOJO3PUTENbHDI, CObpan HecATKM PU3MKOB
M TIOPY4YM/ UM paspaborarh COBETCKYIO AiepHYIo niporpammy. Ho ®rre-
pOBa OH OTMETHIT U He 3a6BI/T 0 €r0 BEPHOCTH.

CranmuH ¥ ero okpyxeHue OBUIM TaKk BOOAYIIEBTEHB!, KOTHA
B 1949 rogy CCCP ucnipitan atomMuyio 6omby, uro suigenumu One-
POBY ero cO6CTBEHHYIO MCCIEOBATENBCKYIO TabopaTopuio. 1o Gbin
OT/IE/IbHBI HAYYHbIA KOMITIEKC B TMXOM ropojike Jlybua (125 kno-
merpoB ot Mocksbl). [ocyapcTBo He BMeILMBanoch B ero pabory.

B Jlybne (DiepoB pasyMHO COCPeHOTOMM/ICA Ha «KaOuHeTHOM
HayKe» — aMOMLMO3HBIX, HO OYEHb CTIOXKHbIX MCCIEROBAHMUAX, CYTh
KOTOPBIX HEIIPOCTO OOBSACH MTb Hernipodeccuonany. K 1960 rony, 6na-
rofiapa ycunuaAM naboparopun B bepk/iu, IOMCK HOBBIX 3/1EMEHTOB
COBEpIIEHHO NMpPeoOpasuicsa 10 CPABHEHNIO C TEM PEMECTIOM, KOTO-
pbIM 6GbIN paHee (rpA3Has py4HasA pa6oTa, CBA3aHHAA C KOMAHHEM
B CTpaHHBIX MUHepanax). Tenepsb 370 Ob1/1 yTOHYEHHBII HAYYHBIIT 110-
MCK, B KOTOPOM 3/IEMEHThI «CYLIIECTBOBA/IM» TONBKO KaK CUTHAMIBI Jle-
TEeKTOPOB PafiMaliiK, YIIPaBIseMbIX KOMIbIOTEPaMM (MU, CTTH Ha TO
NOLIIO, KaK IYAKM IIOXKapHOi curnamsaipm). Jake Gombapauposka
TSDKEJIBIX 9/IeMEHTOB a/b(a-yacTuLaMu Obla MPOIleHHbIM 3TAIOM,
MOCKONIbKY Hambornee TAKENbie IeMEHThI CTPEMMTENbHO paciajia-
JIMCDh M He IOIXOIMIN /I UCIONb30BAHNA B Ka4eCTBe MMILIEHeIt.

BMmecTo 3TOro y4eHble cTalM BHHUMATe/lbHee IPHUCMAaTPHUBATDb-
€A K NEepUMOAMYecKOi CHMCTeMe W MNBbITaTbCA CIUIABIATh BOEAMHO
CPaBHMTENBHO JIeTKMe 37MeMeHTh. Ha moBepXHOCTHOM ypOBHE 3TH
MPOEKTHI CBOJAMNMCH K YMCTON apupmeTuke. Tak, [ia nomyyeHus
anemenTa Ne 102 TeopeTnuecku MoxkHO 6blmo GoM6GapamMpoBaTh
maruueM (12) topuit (90) ummu Banaguem (23) sonoto (79). Ho na
NPaKTHKE «CTIAB/IAINCEY INLIb HEMHOTHE Naphl M30TOIOB, O3TO-
My ydeHbIM TpeGoBaiack Macca BPEeMEHM JUIs BBIYMCIIEHMIE, YTOOBI
ONpeNieNATh MepPCIEeKTUBHBIE Napbl 3/IEMEHTOB, Ha paboTy ¢ KoTo-
PbIMM CTOMJIO TPATHTh CHAbL 1 fenbru. Onepos u ero Konneru 6es
yCTa/IM 3aHMMA/NCh MCCNIENOBAHMAMM M HAYYMIMCh KONMPOBATDH
meTopbl, paspaboranusie B bepkim. Mmenno 6marogaps @nepo-
By K KoH1y 1950-x Coserckuit Coos nepecran 6bITh 3a/jBOpKamMu
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(usuueckoit Hayku. Cubopr, [nopco u apyrue YIeHs! KOMaH/bI U3
bBepknu cMOrnu paHblie pycCKMX CUHTe3MPOBaTh 3/meMeHThl Ne 101,
102 1 103. Ho B 1964 rony, yepes ceMb MeT TOCNe 3amyckKa TIepBoTo
MCKYCCTBEHHOIO CITyTHUKa 3eMu, rpynna u3 Jly6Hs! 3afBuia, 9T0
BIIEpPBbIe CMOI/IA CMHTE3UPOBATh 37eMeHT N 104

B xamudopumiickoi naboparopuu HOBOCTH BhI3Baa MIOK, BCKOpe
CMEHMBIIMIACA THeBOM. Bbina ysassnena ropgocts ¢puankos! Komanpa
TIpOBepH/Ia pe3y/IbTaThl COBETCKMX YYEHBIX 11, HEYAAMBUTENbHO, OTBEPT-
/la MX KaK Mpex/ieBpeMeHHble i GparmMeHTapHble. Y4eHble u3 bepku
npucTymuam K pabote 1o cosganmio 104-ro sneMeHTa — KOMaHJja 1oy
pyxoBopcTsoM [opco, nonbsysach koucynbrauuamu Cubopra, romy-
4n/Ia 3ToT aneMeHT B 1969 roxy. Ho k Tomy Bpemenn B [ly6He ysxe 6bin
cunTeanpoBaH 105-it anement. OnATh Xe, B bepknu aTOT pesynbrar He
NpU3HANK, HACTOMYUBO YTBEPXK/IAsA, YTO COBETCKUE (PUSHKY HEBEPHO
UHTEpNPeTUPYIOT cob6cTBeHHble faHHble. OckopbneHnsa pBamMch Kak
KokTeitnb MonoTtosa. B 1974 rony o6euM rpynnam yaanoch NOMy4uTh
aneMenT Ne 106 ¢ pasHuIel BCero B HeCKo/bko Mecsues. K Tomy mo-
MEHTY OT MEXAYHAPOJHOIO HAYYHOrO €IMHCTBA, B 3HAK KOTOPOTO
6bin1 HasBaH MeH/eNeBHIL, He OCTAI0Ch U CIIefa.

Yrobbl MOATBEPOUTL CBOM NpeTeH3uM, 00e Ipynbl CTaaM Ha-
3bIBAaTh «CBOM» /IEMEHTDI. YIIYyOnATbCA B NOAPOOHOCTH A He OyRY,
HO MHTEPECHO OTMETHMTb, YTO yueHbie U3 [lyOHbI HasBanM OMH U3
3NEMEHTOB NyOHMEM — Mo aHanoruu ¢ 6epknnem. B cowo ouepens,
usukn u3 Bepknu Hazsamm 105-it anement B yects Otro [AHa, a mo-
TOM, N0 HacToAHUI0 [Mopco, okpectunu 106-i cuboprueM B YecTsb
Imenna Cubopra. Ha rot moment Cubopr ere 3fjpaBcTBOBaI, a Ha-
3BIBATh 3/IEMEHTHI B Y€CTh XKMBBIX COBpeMEHHNKOB ObIIO He TPHHA-
T0. MHOrMe COWTH 3TOT MOCTYNOK 6@CTAKTHOCTHIO B HATTIOM aMepu-
kaHckoM cTuste. [To Bcemy MuMpPY Jys37b ¢ MMEHOBAHMEM 3TIEMEHTOB
MPOHMK/IA B HAYYHbIE XYPHAMbI, @ TUTIOrpadui, MeYaTaBlIne HOBbIE
nepuoguyeckue TabnuLbl, ObiIM COBEPILIEHHO COMTEI C TOMKY.

WHTepecHo OTMETHTD, YTO TAKUE IIPEHMS [TPOJO/IKANMCH BIUVIOTD
Jo 1990-x, xorga B criop BMeluaauch ydyeHble u3 OPI, BknuHMB-
LIMeCA B aMEPUKAHO-COBETCKME HAy4YHBIE CTHIYKM M 3asfBMBIIME
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0 COOCTBEHHOM MPHOPUTETE B OTKPBITHM HEKOTOPHIX 3/1EMEHTOB.
B koHIe KOHLOB cuTyauui npuuoch paspewars B MIOITAK
(MeXayHapoTHOM COKX3€e TEOPeTHYECKOW M TIPUKIAJHON XUMMK).
Jra OpraHMsaluA BHICTYTM/IA B KAYeCTBEe TPETEHCKOTO CYIbMU.

MIOTTIAK HanpaBui fieBATh Y4eHbIX BO BCe Tpu Taboparopuu Ha
HECKO/IBKO Hefle/ib. ITH CMeLMaaucThl JO/DKHb ObUIM 0TOpOCUTH
BCe HaKOMMBIIMeCs OOBMHeHMs M OOpPATMTBHCA K MCXOHBIM JlaH-
HbIM. 3aTeM OHM cobpanuch Ha CBOEOOPasHBIN «CyJ, MPUCHKHBIX»
¥ OHM OOBABMIIM, YTO COMEPHHMKAM II0 XO/IOJHOI BOWMHE MPHILIIO
BpeMA OOMEHATHCA PYKONOKATHAMM M IOLENNTD C/IABY OTKPBITHA
BCEX 3/1EMEHTOB. Takoe CONOMOHOBO pElllEHHWEe HUKOTO HE YCTPOM/IO:
KaX[BIA 37IEMEHT MOXKET MMETb NMIlb OHO HasBaHME, U peanbHad
Harpajia 3a OTKphITHE — 3TO 3aKpeneHHe XMMUYECKOro CMMBOMa
B Tabmuie Menpneneesa.

B 1995 rony neBaTh MyapeLioB 06bABUAK NpeBAPUTENbHbIE OH-
IIMa7IbHble Ha3BaHUA A aneMeHToB ¢ Nv 104 o 109. Komnpomuce
ycTpoun yueHsix u3 Jly6Hsl u JlapMinTagTa (MMeHHO TaM HaXOUT-
CA HEMELIKMI LIeHTp AflepHbIX uccaenosanui). Ho xorpa rpynna ms
Bepiin o6Hapyxuna, 4To cubopruit MCKIIOYeH U3 CIIMCKa, Kanndop-
HMIILIbI IPHIIJINA B APOCTD. Bblla cosBana npecc-KoHepeHIuA, Ha KO-
Topoit ¢pu3ankyu u3 Bepknu saaswmn: «Vaure k 4epry — B CoefiuHeH-
Hbix [lITaTax AMepHKM 3TOT 371€MEHT GyeT Has3bIBaThCA cubopriem».
Naboparopuio B Bepknu nopjepxana BnusTeNbHaA aMEPUKaHCKas
XMMMWYECKas OpraHM3alms, MyOIMKyIolas MPecTHXHbIE XKYPHaIbI,
B KOTOPbIX )KE/TalT HareyararbcA BBIAAKIMECA XMMHMKM CO BCETO
Mupa. 3TO M3MEHW/IO PacCTaHOBKY cun, u crenuamuctsl MIOITAK
nomnK Ha yeTynku. B 1996 ropy Beinen OKOHYaTebHbIN OPUIMah-
HBI} CTUCOK, KOTOPBIN HaBEPHAKA KOro-To He ycTpausaet. OH BKITIO-
4aJl Ha3BaHMA 3/IEMEHTOB, (PUIYPUPYIOIINeE B IEPUOMYECKOif Tabmn-
e u ceropns: pesepdopamit (104), ny6umit (105), cubopruit (106),
Gopwmit (107), xaccuit (108) u meiirrepwit (109). Yuennie us Bepiom
BRIILUIYM M3 3THMX CIIOPOB nobenuTe/aMu (IOAyMarh TONbKO, 4 KOIja-
1o raseta New Yorker nucasa, 9T0 OHM He IIPUCTIOCOO/IEHDI K CBA3AM
¢ obmecTBeHHOCTbI0). B Bepknu Obin clenan CHUMOK, Ha KOTOPOM
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u3o6pasxen npecrapenbiit CHGOPT, CTOALMI PAOM C OTPOMHOI Ta-
Onmueit Menneneepa. YYeHblil yKasbiBaeT rpyObIM MCKPUBTEHHBIM
najbleM Ha 3/ICMEHT, HasBaHHbIA ero umeHeMm. JlyuesapHas ynbibka
Cubopra HMYyTh He HAIOMUHAET O TeX HAYUHBIX HATANMUAX, IEPBbIe
3a/IITbI KOTOPEIX Pasfanuch 32 rofaMu paHee U 0KeCTOYEHHOCTh KO-
TOPBIX MOXET CPAaBHUTbHCA THILb C HEMPUMMMPUMOCTBIO XOMOMHOM
BoJiHbL. CHOOPT yMep 4epes TpH TOAA.

Iocne donzux decimunemuil COnepHUHECNBA ¢ COBEMCKUMU
U HEMEUKUMU YHEHBIMU OPAXABIL, Ho dosonbubiii Tnenn Cubopz
YKQa3Bi8aem Ha INEMEHM, HAIBAHHDIL 8 e20 Hecmb. Imo cubopezuii,
Ne 106, eduncmeenHblil FAEMeHIT, NONYHUBUILLL HA3BAHIUE B8 YECTTh
Kus0z0 wenoaexa (Pomozpadun nobesno npedocmasnena
Hayuonanenoll aabopamopuen bepxau um. lloypenca)
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Ho nopo6nas ucropus He MOI/Na 3aKOHYMTHCA THXO M HE3aMeT-
Ho. K 1990-M rofam xumuyeckas wmkona bepkin ocnabna, yerynus
BEYIIME MO3ULMHM POCCUIICKUM 1, OCOOEHHO, HEMELIKMM MHCTHUTY-
TaM. YAMBUTENbHO 6bICTPO, 3a mepuof ¢ 1994 no 1996 rom, HeMIib!
cuHTesupoBanu anemeHT N 110, ceityac HOCANIMIA Ha3BaHME NlAPM-
mragTrit (xummdeckmia cumson Ds) — B yecTs ropopa Jlapmuntag-
Ta, TAe OH ObUI OTKpHIT; anemenT Ne 111 penrrenmit (Rg) — B yecth
Be/IMKOTO HeMelKoro ¢usmka Bunerenoma Pentrena. 3ecs sxe Opin
CMHTe3MpOBaH 3/1eMeHT N¢ 112 — nmocnepumit B Tabnuie Mennerne-
€Ba 110 COCTOAHMIO Ha MIoHb 2009 rosia*, — noyuuBLIMIA HA3BaHUE
KOTIepHULMIL . YCIeXn HeMiieB, HeCOMHEHHO, ABIAIOTCA OCHOBHOIL
NPUYKHOMN, M0 KOTOpOH Bepknu Tak pbAHO OTCTamBan CBOKW Obl-
NYI0 CTaBY: HECTOXHO OBINO JlOrafjaThca, 4To OyAaylee yxe He 3a
kanupopuuiinamu. Tem He MeHee bepku He cobupanca craBarbcs.
B 1996 ropy 6Gbina cyienaHa nonbiTKa MepeNoMUTh CUTYAllMI0 — Ha
paboty B Kanudopuuio npurnacunu Monoforo 601rapuHa no ume-
Hu Bukrop Hunos. On yyacTBOBanm B OTKPHITHH 3neMeHTOB Ne 110
u 112, o nepebpancs ua [epmannu B CIIIA, yTo6b1 BIOXHYTH HOBBIE
cuiiel B 06BeTIIABIIME MCCE0BaTeIbCKME Tporpammbl Bepxin. Hu-
HOB fake BbrTawna [mopco us nobposonbHoro nonysabsenns (tor
mobu1 npuroBapuBarb, 4To «HKUHOB Tak ke XOpoII, KaK MO/TOOM
9n [nopco»), u naboparopusa BHOBb HAMIOIHH/IACH ONTMMMU3IMOM.

Y1068 TPOMKO 3aABUTE O BO3BpaTe B 60/bIIYIO HayKy, B 1999 ro-
ny rpynna HuHOBa nocTaBuna MPOTUBOPEYMBBIA 3KCIEPUMEHT.
B ocHoBe ero nmexanu pacyeThl MONMbCKOTO (PU3NMKa-TEOpeTHKA,
MpennonoxkuBitero, 4to npu 6Gombapauposke anep ceunna (82)
KpuntoHoM (36) moryT obpasoBatbca atombl 118-ro anemeHTa.
MHorue OTBepPIM 3TH packeTsl Kak venyxy. Ho HunoB pemmnn no-
KOpUTb AMEpHKY, Kak yxe noxopwn lepmanuio, u B3s/ICA 3a 3TOT
akcriepuMeHT. CHHTE3 3/IeMEHTOB K TOMY BPEMEHM MpeBpaTUiICH

* Ha moment 2024 rofa otkpato eme 6 anementos. Jro Huxonwi (113), Onepo-
Buii (114), Mockoeuii (115), Tusepmopnit (116), Tenneccun (117), Oranecon (118). —
Hpum. Hayy. ped.
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B MHOTOJIETHHE MPOEKTHI CTOMMOCTbIO B MW/UIMOHBI [JO/I/IAPOB —
TaKMMM IKCTIEPMMEHTAMM HeNMb3A 3aHMMaTbcA Haymady. Ho ombrr
¢ KPMIITOHOM YyfiecHbIM 0bpasom ygancs! «BepostHo, Bukrop npo-
KoHCynbTMpoBancs ¢ borom», — wyTunu konnern. OfgHako caMoe
MHTEPECHOE 3aK/K0Ya/IOCh B TOM, 4YTO 971eMeHT Ne 118 npakTudecku
MTHOBEHHO pacnajajics, Tepss anbga-4acTully, M NpeBpamancs
B 3/1eMeHT N¢ 116, KOTOpbIf HA TOT MOMEHT TOXe ellle He OB Mmo-
nyded. OgHUM ynapom B Bepknu yianock OTKpBITh Cpasy /1Ba HOBBIX
anemenTa! [lo KamITycy noTekmm Cryxm 0 TOM, YTO KOMaH/Ia OTMETHT
sacnyru npecrapenoro Ansbepra [opco u HasoBet 118-i anemMeHT
B €r0 4eCTh — «TUOPCHEM».

Ho BoT Hesapaua... Korjja pycckue u HeMIjbl MONBITAMCh BOC-
TMPOMSBECTM Ppe3yNMbTaThl AMEPMKAHLEB, OHM He OOHapyX wm
118-ro anemenTa, TONbKO CBMHeL M KpunToH. BeposaTHo, ator Hy-
JIEBOY Pe3y/bTaT JOCAIM AMEPUKAHLAM, IIOITOMY HECKOMbKO yye-
Heix 13 Beprsm nonpo6opany caMu BOCIIPOM3BECTH SKCIIEPUMEHT.
Oumu Tojce HMYero He OOHAPYKUIHM, JAXKE TOC/E MECANEB MONTUX
nposepok. IIpobnemMoit 3auHTepecoBanack O3afayeHHana aJMUHM-
CcTpauuA yHuBepcuTeTa. [IONBITKM NMpOBEpUTh MCXO/IHBIE JaHHBIE
no aneMeHTy Ne 118 OTKpBIIM y>Kacaloulyo MCTHHY: 3TUX JaHHBIX
He cymecTBoBano. He 6pin0 HMKaKMX TOATBEpXKAEHWA TOro, 4TO
aneMeHT Ne 118 korma-nubo CYIIECTBOBAJI, HAIUMUCh TO/NBKO CHe-
nanHble NocThakTyM o6obmenns, rae xaoTudeckue Habopsl Hy/ed
M eIMHUI] BhIlaBanMCh 3a oOHapyKeHHble atombl. Cyas no Bcemy,
Buktop HunoB, KOHTPO/IMPOBABIIMA KPUTHYECKH BAXKHbIE JETEK-
TOPbI M3/TyYeHUs M 06CTy)KMBABIIME KX KOMIIBIOTEPHbIE IIPOrpaM-
MBI, [IPOCTO IIOAAENa/ AaHHBIE M BbIJla/l MX 3a peanbHble. Hukto He
NOJ03peBal, YTO HEBEPOATHO C/IOXKHBIA Hay4HBIN alnapar, HCIOMb-
3YIOIMMICA IIPU PaclIMPEHUM NEPUOIMYECKON CHCTEMBI, MOXKET Ta-
UTb B Cebe TaKylo ONaCHOCTD: KOI/Ia aeMeHThl PUKCHUPYIOTCA TOMb-
KO KOMIIBIOTEPOM, YENOBEK MOXKET BMEIIAThCA B paboTy MamMHBI
M O[lypaunTh BECb MMP.

YHUXKeHHble aMePUKaHIIbl OTO3BaNAM 3asBreHne 06 OTKPHITHM
anemenTa Ne 118. Hunos 6b1n1 ysonen, a cama naboparopus nepexuia
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PajMKaNbHOe COKpalleHne PMHAHCHMPOBAHMA, M3-3a Y€Tro NoTepAna
KaX[I0ro AecAToro corpyanuka. [lo cux nop HuHoB orpuuaer, uyro
nopaenan garHsie. Ho B foBepinenue Bcero, KOrga HeMeLkue yHe-

Hble pelIMIH TIePeNpOBEPUTH

MonbITKK NPOBEPHTb WCXOAHbIE ungopmaimio o6 uccnefosa-
LanHbie 10 anemenTy N2 118 oTkpbinu HuAX HuHOBa, BHIMOTHEHHBIX
YAACAIOLLIYI0 MCTHHY: 3THX AaHHBIX B lepmanuu, onu Taioke mpu-

He CyLLecTBOBano. He 6bino HUKaKMX 3HaAMU HeeHCTBUTEeTbHBIMK
NOATBEPAK/AEHMI TOr0, YTO INEMEHT HeKoTOpbie (HO He Bce) ero

N@ 118 korga-nubo cywecteosan, OTKpBITHA. XyKe TOro, aMepu-
HaLLMC TONLKO CAleNaHHble KaHCKUM YYeHBIM MpMILIOChH
nocraktym 0bobuwenms, re oTnpaBuThcA B [Iy6HY M npu-
XaoTHyeckue Habopbl Hynew u eauHIL COEIMHUTBCA K IPOBOMBIIINM-
BbIJIABANNUCD 33 06HAPYKEHHDIE aTOMSI. CA TaM MCCIeNOBaHMAM THXe-

nbix anemeHtos. B 2006 ronpy

MEXKIyHapoaHasa rpymnma, pa-
6orasinan B [ly6He, 06bABUNIA, UTO B pe3ynbTaTe 60MO6APAMPOBKY
MMIIEHN U3 XUAKOTO Kanu(OpHUA NECATBI0 MWITMApHAMU MM/-
NMapioB ATOMOB KafbliMsA yIa/0Ch MOMYYMTh TPM aTOMa J/eMEHTa
Ne 118. HeynnanTeanO, YTO 3TO 3aAB/IEHUE OCIIAPUBAETCA, HO eC/TH
OHO MOATBEPAMTCA — a MOKa HEeT IPUYMH B 3TOM COMHEBAThCH, —
MCYE3HYT BCAKME IIAHCHI HA nossienue «ruopcusy, [ockonbky or-
KpbiTHE ObI/IO COBEPIIEHO B POCCHICKOIM TabopaTopuu, pycckne —
X035eBa MONIOKEeHUsA. YoKe H3BeCTHO, YTO 9JIEMEHT IpenoaraeTcs
Ha3BaTb Qiepom™.

* B 2012 ropy B wects Pieposa Obin Hazpau 3neMenT Ne 114, nonyuusiumnit Ha3saHue
¢nepoBmit n XuMudeckuit cumeon FL DneMenT Ne 116 monyuun HasBaHWe NTHBEp-
Mopuit u cumBon Lv — B wecTh aMepukanckoro ropona /lusepmop, rje HaxonuTca
KpynHeiman naboparopus, saHATan UCC/IeNOBAHUAMM B 0611aCTH AfePHON GHIMKK.
28 noaGpa 2016 rofa snemeHT N 118 mony4in HaapaHUE OraHECOH M XMMHHECKHI
cumBon Og — B UeCTh HAYYHOTO PYKOBORWTENA nabopaTopuu ANlepHBIX peaxiuit
npodeccopa Opua Oranecana. — [Tpum. nep.
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8. 0T XUMWUUN K BUOJTOTUHN

Tc|[Np | P

4906 (237} 30.974

I‘ nerH Cubopr u 3n [Mopco nepeBeny oXoOTy 3a HeM3BECTHBIMM
9NeMeHTaMM Ha KaieCTBEHHO HOBBIM YPOBEHb MacTepcTBa, HO
OHM, KOHEYHO, ObIIM He eIMHCTBEHHBIMM YYeHbIMM, ChIrPaBLIMMM
K/IIOYEBYIO PO/Ib B 3aII0/IHEHMM NPO6E/IOB B IEPHOLMYECKOM Tabmn-
ue. Ha camom pene, korga B 1960 rogy KypHan Time HasBan 15 yde-
HBIX B py0Opuke «/I1oam rofax», cpeay naypeaToB okasanauch He Cubopr
u Inopco, a Benuyaiimmit NepBOOTKPLIBATENb 3IEMEHTOB 13 bonee
paHHeit 3MOXM, TOT YeN0BEK, KOTOPBIH Halllell CaMblif HeyTOBUMBIN
u adpeMepHbIit 31eMeHT BO Bceilt Tabnuie. M cnmyunnoch 310 B rofisl,
Koraa Cubopr elle yuuncs B yHUBepCUTeTe. ITUM HeTIOBeKOM Obin
Amumno Cerpe.

Pepaktopei Time nonbitanuck oGpopMuTh 06M0KKY 3TOTO Bhi-
nycka B gyrypuctinyeckom cruie. B uentpe xapruHiu usobpaxe-
HO Kpolle4YHOe myibcupymollee KpacHoe aapo. Okpysxaior ero He
9NEKTPOHBL, @ 15 CHUMKOB KpynHbiM 1aHoM. Bee nsobpaxenHbie
Ha HMX JIIOAM — CO CACP)KAHHLIM M HamlbILIEHHBIM BbIpasKeHMeM
/IM1}a, 3HAKOMBIM BCAKOMY, KTO KOT/la-/1160 NoTelancs Hajl Noprpe-
TaMM y4MTeseil Ha pasBOPOTe BHIMYCKHOro anbboma. Bel Haiijete
3Mech NMUIA TEHETHMKOB, aCTPOHOMOB, MTHOHEPOB NMA3ePHONM TEXHM-
Ku 1 6opuos ¢ pakoM. He obownocs u 6e3 yrpromoit pusmoHoMun
Yunbama Illoknu, 3aBUCTIMBOTO MCCNMENOBaTeNnA TPaH3UCTOPOB
u Gynymero eBrenuka. [laxke B atom Homepe llloknu He yaepxancs
M MPOCTPaHHO BHICKA3a/ICA O CBOMX pacoBhIX Teopuax. Hecmorps Ha
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Mnaga 8. OT xumuK K 61onorum

«IIKONIBHOCTB» 00/10)KKK, Ha ¢oTorpaduu cobpanace Gnncrarennb-
HasA KOMMaHus, W KypHan Time mopobpan naypeaToB Tak, 4TOOLI
rPOMOITIACHO 3asIBUTh O CIOXUBIIEMCA B MUPE HEOXKHMIAHHO CUJTb-
HOM JJIOMUHUMPOBaAHUM aMEPHKAHCKOH HayKu. 3a repsbie 40 ner Bpy-
yennsi Hobenepckoit npemun, Bnnots go 1940 ropga, amepukaHckue
y4enbie 6pUH oTMedeHsl eto 15 pas. 3a cnefgyoume 20 n1eT B AMepu-
KY OTIIPaBuIMCh yie 42 npemun’ .

Cerpe 6bi1 OTHOBPEMEHHO ¥ MMMMIPAHTOM, U eBpeeM. Ero mpu-
Mep KPacHOPEYMBO CBHETENbCTBYET, KAKYI0 BaXKHYI0 ponb B obe-
CIEYEHNH BHE3AIHOIO aMEPMKAHCKOTO HAy4HOro JOMMHMPOBAHMA
cpIrpanu GexeH1bl, BbIHYKIE€HHbIE NOKMHYTH EBpony u3-3a Bropon
MupoBoit BoitHbpl. Cpentit 15 yuyeHbix ¢ 06n0xku Cerpe ABIAICH Of-
HWM M3 CaMbIX CTapIIMX, emy Obi10 yxxe 55. Ero noprper Haxopur-
CA B BepXHeil T€BOI YETBEPTH PUCYHKA, BbILlE U ieBee CHUMKA elle
6onee noxusnoro yenoseka — Jlaituyca Ilonuura. [lonunry 6sino
yxe 59, oH uzobpaxkeH uyTh HWKe U OMKe K cepenuue. ITH 1Ba
"Ye/I0BeKa IIOMOI/IM MOTHOCTBIO NpeobpasoBaTh XMMUIO MePHOAMYIE-
CKOI1 CUCTeMBL U, He Oyay4n GiM3Kumu [py3pAMH, AKTUBHO TIOIEMH -
3MPOBaIM ¥ OOMEHMBANMCDH IMCEMaMH T10 B3aMHO MHTEPec YoM
MX TEMaM.

Onnaxpapr Cerpe B nucbMme nonpocui y Ilonuura KOHCYNbTaLMIO
06 3KcrepuMeHTax ¢ papnoakTHsHbiM Gepuiimem. [Tosxe [Tommur
nomHTepecoBacs y Cerpe, Kak N/IaHMPYeTCH Ha3BaTh aleMeHT Ne 87
(¢ppanumit). Cerpe y4acTBOBaI B €ro OTKpbiTHM, a [Tonuur cobupan-
A YIIOMAHYTH 00 3TOM 3/IeMEHTE B CTaThe O NEPHOIMYECKOIM CHCTe-
Me, KOTOPYIO KaK pa3 TOTOBH/I inA bpHTaHCKOM SHIMKIOMEANH.

Bonee Toro, ouu BrionHe MOIAM — M JlaXe JO/DKHBI OBITH —
oKa3aTbcA Komreramu mo ¢akynstery. B 1922 ropy [lonuur mpu-
601 B Kasmdopuuio. B oM ke rogy oH OKOHYHI XUMUYECKuis da-
KynbreT OperoHcKoro yHMBepCuTeTa, MOC/Ie Yero Hamucan MMCbMO
Dunbepry Jbioncy (Kax MbI IOMHMM, 3TO GBI 3HAMEHUTHI! XUMUK,
TaK M He nonyuusumit Hobenesckyio npemuio) B Kanudoprmi-
CKMH YHMBepcHUTeT ropoja bepkiau, B KOTOpOM MHTepecoBajcs
0 BO3MOXHOCTU TIOCTYIUIEHMA B acupaHTypy. JIbloMC Tak u He
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OTBETHII Ha 3TOT 3anpoc, noatomy Ilommur nocrynun B Kamugop-
HUMCKMIA TEXHONOIMYECKMI MHCTUTYT. TaM oH ¥ mpobbIT Ko camoro
1981 roga — cHa4asa CTyfleHTOM, a OTOM npenopasareneM. [ame-
KO He cpasy B bepknu ocosHanu, yto nucbmo Iloauura npocro 3a-
Tepanock. Ecnu 651 JIbiouc B cBOE BpeMA €ro Mpoyer, To, BEPOATHO,
€ FTOTOBHOCTBI0 npuHAN 661 [lonunra. Yuureisas, yro JIsiouc cra-
pancs 0683aTeNbHO TPY/IOYCTPaMBaTh YCMEHIHBIX aCNMPAaHTOB Ha
axynbrere, IlonuHr HaBepHAKa npoBen 6bl B bepknu Bcwo ocTas-
IIYIOCHA XKU3Hb.

IMosxe Cerpe npucoeguumunca 6ul k [lonuHry B aTOM yHUBEp-
cutere. B 1938-M oH 6bIn OIHMM M3 MHOTHX €BpeicKMX bexceHileB
u3 Esponbi. Mmenno B Tom rogy Bennro Mycconunmn nogumuanncs
TpeboBanmio [ut/epa u cMeCTH/I C HOMKHOCTEH BCEX eBPEHCKMX
npodeccopos, paborasumx B Vtamuu. Kak Hu HesasugHa Gbina
ero y4actb B EBpone, o6crosaTenpcrsa npuema Ha pabory B bepk-
NN OKasa/lKuCh He MeHee yHU3uTelbHbIMU. Ha MOMeHT yBo/lbHeHMA
¢ uTanbAHCcKo Kadenprt Cerpe HAXOAKUICA B TBOPYECKOM OTITYCKE,
KOTOPBIfi MPOBOAMI B 3HAMEHMTON PajaMallMOHHON nabopaTopun
Bepknu, He MeHee MPOCTABNEHHOM, YeM XMMMUYECKuit akynbreT

Kanudopuuiickoro  yHusep-

cuTeTa. BHesanHo NpeBpaTUB-
HayuHble ownbKK aanexo He Bcerga

NPUBOJAT K NNA4eBHbIM pe3ynbTaTam.
BynkaHW3MpOBaHHbINA KayuyK,

TEQNOH | NEHWUMNNHH — BOT CaMble
W3BECTHbIE NOCNEACTBUA TaKuX OWKGOK.

WKCh B MEPenyTaHHOro U3ros,
Cerpe cTan yMonaTh AMPEKTO-
pa pagmaunoHHOM maboparo-
puu B3ATH ero Ha pabory. Tor
JIETKO COT/IACH/ICA, HO IIPemo-
KHI OeXeHLy OueHb HM3KYI0
sapnary. Hecnoxuo Obino nouaTs, yro Cerpe B TaKoi CUTyaLuu
COrnacuTCA Ha mobble YCIOBUA, TIO3ITOMY AMPEKTOP HE MOCTECHA/ICS
NPEANOXUTE EMY XKanoBaHbe Ha 60% MeHbllE CPEHEro — BMECTO
SHAYMTENBHOI cymmbl B 300 gonnapos Cerpe Mor paccuMThiBaTh
Bcero Ha 116. M oH 661 BBIHYK/IEH MPUHATD TaKUe YCIOBHA, a MO-
ToM 3abpan us Mitanuu cBOIO CeMbIO, pPa3iyMbiBa, Ha 4TO e byzer
ee COfiepiKaTb.
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Cerpe cMOr cTepreTb 3TO YHIDKEHME, M B TeHeHME CefYIOMMX
HecKOnbKknx pecatniaernin oun ¢ Ionnnrom (B ocobennocru Ilo-
JIMHT) CTanyu fereHfapHbiMi QUIypaMm B CBOMX HaydHbIX obma-
crsax. OHM M CETOHA OCTAIOTCA OHNMM M3 CAMBIX BETTMKNX y4€HbIX,
O KOTOPBIX He 3HAET MOYTH HUKTO M3 HecneuuanucTos. Ho Mexpy
Cerpe u [TonuHrom 6bina ellje OfHA, MPAKTU4YECKH 3a0bITas CErogHA
obmasn yepra — Time 0 Heit oXugaeMo ymonyan. [leno B ToM, 4TO
IMonuur u Cerpe HaBcerna okasanuck o6beIMHEHbI [YPHOI CaBoi
KaK yyeHble, COBEPIIMBIIME IBE KPYMHeiIe ommubKu B MUCTOPHM
HayKH.

HauneMm c Toro, uTo Hay4Hble OMMOKH AaneKo He BCeryja PUBO-
JAT K TTa4€BHBIM pe3ynbTaTaM. ByIkaHM3upoBaHHbI Kaydyk, Ted-
NIOH M MEeHUIMINMKH — BOT CaMblé M3BECTHbIE MOCNEACTBUA TaKUX
onmbok. Kamunno Tonbkn OTKpsIT 0KpaliMBaHie OCMHUEM — Me-
TOJ, NMO3BO/MIOLINI PAacCMOTPeTh (parMeHThl HEAPOHOB, — CIy-
4ajiHO NpO/IMB PacTBOpP Ha MO3TOBYH TKaHb. [laJke OTKpPOBEHHO
NOKHblE MHEHMA — HAIpUMeEp, 3aAB/ICHME €CTECTBOMCIILITATENA
u anxumuka XVI Bexa [lapanennca o ToM, 4TO pPTYTh, C€pa U CONb
OTHOCATCH K NEPBOINEMEHTAM MMPO3JaHHA — MOMOITM anXuMu-
KaM OTBIeYbCcA OT 6e3yMHOI MOroHM 3a MCKYCCTBEHHBIM 30/I0TOM
M YyIIyOMThCA B peanbHbI XMMUYeCKUit aHanu3. brarocnoseHHbIe
npoMaxu 1 rpy6bie ommOKM ABMTANK Pa3BUTHE HAYKHM HA MPOTAXKe-
HMUM BCell UCTOPUM.

Ho INonuur u Cerpe cosepumnu ommbku apyroro popa. Oba oxu
OT/IMYMINCh HENPUATHEMUIMMY [IPOBaaMu, N0C/Ie KOTOPBIX CThIA-
HO CMOTPETb /IIOAAM B I71a3a M XOUYeTCA IMILIb OJHOTO — 4YT0ObI 00
3TOM HE Y3Ha/l PeKTOp. B 3awuTy 3TUX y4eHbIX MOXHO, KOHEYHO,
po6aBuTk, YTO 06a OHM PabOTaNM HA MCKIIOYHUTENbBHO CIOXKHBIMM
[pOeKTaMM. ITH MCCAeNOBaHUA ObUIM OCHOBAHBI Ha XMMMHH OTHE/b-
HBIX aTOMOB, HO BBIXOJM/IM JIAJIEKO 3@ Ipee/ibl XHMUYECKOM HayKu
¥ 6bUTH TIPM3BaHbl 06BACHUTD 061ME NPUHIMITEL pabOTHI AaTOMHBIX
cucteM. K Tomy xe o6a Mormu usbexarb ommbok, ecnu 6u1 Gonee
TIATENBHO U3YYANy TY CaMylo MePUONMUECKYIO CUCTEMY, YCTPOH-
CTBO KOTOPOM MbITA/IMCh TPOACHMUTb.
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Ecmu yx ropoputh 06 ommbkax, HauHeM C TOTO, YTO HM OIMH
aneMeHT He 06HapyKUBAJICA «BIepBbIe» Yalle, yeM 43-it*. 1o 6b110
HacTosAllee TOX-Hecckoe vyaonuiie Tabauier Menyeneesa.

B 1828 rogy Hemeukuit xuMuK 0ObABKUI 00 OTKPBITHM JABYX HO-
BbIX J/IEMEHTOB — «IOIMHUA» W «I/IyPaHUA», OAMH U3 KOTOPBIX,
NPEeANONOKUTENbHO, M HO/KEH Obl/I 3aHATD 43-10 KNETKY NepHOHU-
4ecKoi cucTembl. Oba 3T «3/leMEHTa» OKas3a/lMCh 3arpASHEHHBIM
upupmeM. B 1846-m Apyroit HeMel KM XMMUK OTKPbUI «M/IbMEHMI»,
OKa3aBIIMICA Ha CaMOM Jiefie HUoOueM. Yke B CllelyloleM ropy
KTO-TO €llle OTKPBI/ «[eN0MHii», TaKXkKe npefcTaBnABmuUit coboii 06-
pasen Huo6bua. Hakowelr, B 1869-M uckarenu 43-ro aneMenTa nony-
YUK AONTOXAAHHYIO TIONICKa3Ky: MeHnienees co3pan cBoio Tabnuiy
M OCTAaBUJI 3aMaHYMBbIN TIPONYCK MeXY 42-M U 44-M s7eMeHTaMMU.
Tem He menee pabora Menjieneesa, koTopas cama 1o cebe Gbiia npe-
BOCXO[HBIM HaYYHBIM HOCTHXKEHMEM, CIIPOBOLMPOBa/a MHOXECTBO
Hay4HbIX OIMOOK, MOCKONMbKY CTMMYIMPOBaNa y4eHbIX PasbiCKM-
BaTh 3/IEMEHTbI, KOTOPbIEe OHM Y)Ke MbIC/IEHHO cebe HapucoBanu. Ye-
pes BOCEMD JIET I10C/E CO3laHMA Tab/uLbl OIMH PYCCKMI yYeHbIN
AOCTATOYHO YBEPEHHO 3anucal B 43-10 K/NETKY «OTKPBITBIA» UM 371€-
MEHT «[I9BMil», XOTA 3ITOT «MeTamI» U Becun Ha 50% Gonbine, yem
pomxkeH 6bin. Ilosxke yanmoch ONpelenuTh, YTO 3a «aBuif» Opina
TIPUHATA CMeCh U3 Tpex aneMeHToB. Hakoner, B 1896 rony 6bin «ot-
KPHIT» «TIONUi». Yke Ha 3ape XX Beka «OTMEHUTHM» U ero, ubo oH
OKa3anca UTTPUEM.

B HoBOM Bexe moucku 43-ro anemenTa cranu eme 6onee asapt-
upiMu. B 1909 roxy simonen Macaraka Orapa 3aaBui 06 OTKPBITHY
9/IEMEHTA, KOTOPbII Ha3Bajl «HMUIIIIOHWEM» B YECTb CBOEN POIM-
Hbl. Bce npensiaymue danpiiypbie «COPOK TPETbit» OKasblBaMUCh
INPOCTO 3arpA3SHEHHbIMM 00pasliaMit M/IM OTKPbITHIMK paHee pac-
ceAHHbIMM 3neMeHTamMu, Ho Orasa feficTBUTENBHO HalleN HOBbIA
3MEMEHT — TONBKO He TOT, KOTOPbI MCKal. B moroxHe sa 43-m Ano-
Hell IPOCTO NPOMTHOPMPOBAN Apyrue npobenel B Tabnuue. Korma

* Ha nasHBEIN MOMEHT 3TOT 3I€MEHT HOCHT HasBaHue Texeumit. — [Tpum. Hayy. ped.
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K€ ero HaxojiKa He NOATBepAuaack, Orasa ycThIMACA M 3a0pocun
aty paboty. /lumis B 2004-M ero cooTe4ecTBEHHUK MEPENPOBEPUTT
paHHble OraBbl M NMpHLIEN K BRIBOAY, YTO TOMY YIAaNnOCh BIEpBBIE
BbIIENMUTb PEeHMIt, 75-i 3NMeMEHT, Jake He MofiodpeBad of atom.
B 1909 rony peHuit emje ocraBanca HeussecTHbIM. Ecny momnmi-
TATHCA 3aIYMAThCs, KaK e pacueHuBats oTKpsiTHe OraBsl — Kak
NOBOJ, /11 MOCMEPTHOIO NPU3HAHMA 332 COBEpPIIEHHOe OTKPbITHE
(Begb yTO-TO OH OTKpbIN!) MMOO Kak NMOBOJ elje CHIbHee Kocajo-
BaThb M3-3a 3TOM JPaMaTH4eCKoi olnOKN, — TO BONPOC NEPEXOANUT
B IJIOCKOCTD «CTaKaH HAIOJMOBUHY IYCT» MM «CTaKaH HaloIoBU-
HY IO/IOH».

beccnopHoe oTKpbiTHE 75-T0 3/IeMeHTa IpoM3ouio B 1925 rony.
IT0 cAenanu cpasy Tpu HeMelKux xumuka — Otro Bepr u cynpy-
*eckaa napa Banbrep n Mpa Hompaku. OHu HasBanu HOBBIM Me-
Tann peHUeM B 4ecTb peku Peiin. Torga xe oHu o6bABMAM K emle
06 OfHOM OTKPBITUH, «3acTONOUB» 43-10 KneTKy. B Hee oy mome-
CTH/IM S7IeMeHT, KOTOPbIi Ha3Ba/lM «MasypueM» B 4ecTb UCTOPHU-
yeckoi obmactu B Ilpyccum. YunTeiBas, 4To NpMMepPHO JeCATH-
NIeTMEM paHee HalMOHanW3M paspywmn crapyio Espony, apyrue
yueHble MPOX/Ia[iHO BOCIPUHANIN MHULMATUBY ITHUX «TEBTOHLIEB»,
Haspanua xasanucp jJaxe IWOBMHUCTUYECKUMM — Belb MMEHHO
Ha Peitie 1 B Masypunu lepmanus oiepxana Hanbonee KpynHbie
no6ebl B rofibl MUHYBILEH MUPOBOI1 BoiHbl. Ha Bcem KOHTHHEH-
Te 3aPOJMICA HAYYHBIN «3ar0BOp», L[ENBI0 KOTOPOro GBIIO MHC-
KpPelUTHPOBATh OTKPHITUA HeMIeB. JlaHHbIE MO PEHUID Ka3amuch
6esynpeyHbIMU, MOITOMY CKENTUKN COCPENOTOMMIUCh HA ropas-
no 6onee dparmenTapHoit paborte, cBA3aHHOM ¢ «Masypuem». He-
KOTOpbIe COBPEMEHHbIE YieHble He MCK/IIYAKT, YTO HeMIbl Aei-
CTBMTE/IBHO MOL/IM OTKPBITb 43-11 3/IEMEHT, HO B CTaThe HEMELIKOTO
TPMO O Ma3ypuM COHepiKarcA rpybbie ommbkuM — B YaCTHOCTH,
06beM NO/TYYEHHOro «Ma3ypus» OKa3ajCcA 3aBbilieH B THICAYM pa3,
B pesynbrare y4eHbie, yxKe OTHOCHBLIMECH € IOJI03PeHHMEM KO BCeM
HOBBLIM 3asABIEHHAM 00 OTKPLITUHM 43-TO 3/1eMEHTa, OODABMIN €TO
HeJleMCTBUTE/IbHEIM.
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Jlvwe B 1937 ropy nony4uThb 43-i 3/IEMEHT YAANOCh ABYM MTa-
nbAHUAM. [Ind 3Toro y4yeHboie — 3panu ux Imunmo Cerpe u Kapno
Ileppbe — BOCIIONB30BAMMCH Pe3y/IbTaTAMM HOBEMIMX paboT B 06-
NaCTH ANEPHOI (Puanuku. 43-i1 a/eMEHT B HAIIM [JHM OYeHb PeflOK
Mo TOit TPHYNHE, YTO OH PafMOaKTUBEH M NPAKTUYECKM BCE €ro
aTOMBI, MMEIOLIMECA B 3eMHOM KOpe, Y)Ke Pacranuch 10 Monubpe-
Ha (42-7 aneMeHT) MMAIMOHBI /ieT Hasafl. Takum obpa3zom, yTo6hI
€ro HaWTH, CNIefloBano He NMPOCeuBaTh TOHHBI PY/Ibl B MOMCKaX HM-
YTOKHBIX lone rpamma (kak nmoctymuwan Bepr u Hoppaku), a ocy-
LeCTBUTb CMHTe3. B 3TOoM uTanbAHIAM MOMOT MX TOIJa ellje Majo-
M3BECTHBIA aMePUKaHCKMIA KOjljlera.

Heckonpknmu rogamu patee sToT amepukaHen, IpHect Jloypenc
(oxapakTtepusoBaBiumit 3assnerne bepra n Hoggakos 06 oTKpeITHI
43-ro 3nMeMeHTa KakK «OpefioBoe»), n3obpen cneuuanbHbll mpubop,
npeHa3sHAYEHHbIN A CTaNKMBAaHMA aTOMOB Ha OOMbLIMX CKOpPO-
CTAX. JTOT amnmnapar HasbIBa/ACA LMKIOTPOHOM U TIpeJHAasHadasics
IS TIONY4eHUs 3HAUMTENbHBIX 06beMOB PailMOaKTUBHBIX 3/IEMEH-
ToB. JloypeHca 6onblire MHTEPECOBAN CHHTE3 U30TOMOB UMEIDIIMXCA
3NMeMeHTOB, a He HoBBIX MeTannoB. Ho Cerpe, moceruBmmit na6o-
patopuio Jloypenca B 1937 roy Bo BpemMs Hay4HOM KOMaHAMPOBKYU
B AMEpPMKY, Y3Ha/I, 4TO B LMK/IOTPOHE MCTIONb3YIOTCA MOMb/IeHO-
Bble [IeTa/y, MOCTENEeHHO NpuxojsiMe B HerogHocTh. OT TaKoro
M3BECTMA BHYTPEHHMI cdeT4ynk [efirepa, cumeswmit rae-To B gyuie
y Cerpe, sacTy4as, Kak Geurenblit. OH CKPOMHO MOMHTEpPECOBAICA
y Jloypesca, He mor 6bl TOT OTAaTh A1 PabOTHI MCIONb3OBAHHbBIE
MONMG/IeHOBbIE KOMIIOHEHTLI. Yepe3 Heckonbko Heaenb JloypeHc,
OTKIMKHYBIIMHCA Ha npockby Cerpe, ¢ rOTOBHOCTBIO BBIC/IAN He-
CKONbKO MoOMMbeHoBbIX monocok B Mtamuio, BOCNONb30OBaBUIMCH
ma 3Toro o6bpraHoNM nouroi. MHTyniua He nogsena Cerpe: B ony-
YeHHBIX Nnonockax oHu ¢ Ileppbe Hamny cmefn 43-ro anemenTa. Tak
CaMBblii HEY/IOBUMBII J/IEMEHT 3aHAJ CBOIO KIETKY B IEPUOIMIECKO
cHucTeMe.

Pasymeercs, HeMelkue XMMUKH He OTKa3ajauCh OT CBOMX TIpe-
TeH3Mit Ha OTKpBITHE «Ma3ypus». Bansrep Hoppak gaxe naBegancs
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k Cerpe B MTanumio u kpynHo ¢ HuM nossgopui. Bonee Toro, ou
ABUICA K KOJJIeTe B ycTpawamomweii KamygmsxHoi ¢opme, no-
KPbITOM CBacTMKamu. PasymeeTcs, HUKaKOro pasrogopa co B3BHH-
4eHHbIM B3pbIBHBIM Cerpe y Hero He IONYy4M/IOCh, TeM Gonee 4TO
IMMIMO UCTIBITBIBAN B CBA3M C HOBBIM 37IEMEHTOM ¥ MIOTTMTHYECKOE
nasnenune. OyHKumoHepbl YHusepcutera Ilanepmo, rae pabotan
Cerpe, CKNIOHANN €r0 Ha3BaTh OTKPLITHINA JMEMEHT «ITAHOPMUEM»
B YeCTb NaTMHCKOTO HammeHoBanuAa [lanepmo. Bepostho, Cerpe
u lleppbe konebamuch, MAMATYA 0 HALMOHATIMCTUYECKON MCTEPHM
BOKPYT «Masypus», OATOMY U OKPECTH/IM CBOIO HAXONKY TeXHEI-
em. B nepesojie ¢ rpeyeckoro 310 cC/I0BO 03HAYAET «MCKYCCTBEHHBIM»,
Hassanue nonyumunoc» 04eHb TOYHBIM, IYCTb M HEOPOCKUM — Befib
TeXHelUMil 1eACTBUTEbHO GBI NepBbIM 3NIEMEHTOM, KOTOPbIA yja-
NIOCh CHHTE3MpOBaTh BpyuHyw. Ho Takoe HasBaHMe HUCKONBKO He
npubasuno nomynspHocri camomy Cerpe, u B 1938 rogy oH B3sn
TBOp4YeCKuii oryck. Kotopelil pewnn nposectu B bepxiu, coTpya-
HMYaA ¢ JloypeHcoM.

Her Hukaknx cBMETENBCTE TOTO, 4TO JIoypeHc 3aTaun 3noby Ha
Cerpe 3a ToT MONTMOJEHOBDII raMOUT, HO MMEHHO OH B TOM K€ TOfy
COTTIACHIICA B3ATh UTAMbAHIA Ha paboTy 3a rpomm. Ha camom pene,
Jloypenc npocro npourdHopuposan yysctsa Cerpe ¥ TONBKO ChA3-
BUJ, 4TO Te 184 nonnapa exxeMecAYHON IKOHOMMUM OH C YOBO/Ib-
CTBHEM MOTPATUT Ha 0OOPyAOBaHMe, HATIPUMEP HA CBOJ APAroLeH-
HBI LMKIOTPOH. YBBI, 9TO MMIIHMI pa3 [oka3biBaeT, 4To Jloypenc,
OT/IMYHO YMEBLIMH IIPUMBNEKATh CPEJCTBA M PYKOBOAUTb MCCIENO-
BaHUAMM, COBEPLIEHHO GECTOIKOBO CTPOM OTHOILEHUA C IIOALMM.
Crouo emy npusieyb B KOMaHIy ONHOrO 6/ecTALIErO Y4EHOTo, KaK
M3-3a CBOMX JMKTATOPCKMX 3aMallieK OH TYT JKe Tepsas Ipyroro, He
MeHee LeHHOro cneumanucra. Haxe Imenn Cubopr, ropaumit cro-
poHHMK JloypeHca, OHaX /bl 3aMETH/, YTO MMEHHO B BbI3bIBaBILIEH
BCe0oOIYI0 3aBMCTh MPOCTABIEHHON PajiMaliMOHHOI nabopaTopuu
JloypeHca, a He B Epporie nomiHb1 66111 OBITH COBEpIIEHHI IBA HAK-
6o/ee BasKHBIX OTKPHITHA TOTO BPeMEHM — MCKYCCTBEHHAA Pajino-
AKTMBHOCTb M sAflepHblit pacniaj. Tor ¢akr, yro Jloypenc He cpenan
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HM TOTO, HU LpYyroro, 6ou1, no Muenuo Cubopra, HEONMCYeMBIM
IPOBAIOM. '

He uckmioueHo, uro ator npoean JloypeHca soisbiBan y Cerpe
COYYBCTBUE — Be/lb OTKPLITUA MOTIN OBITH coBepileHsl M B MTa-
muu, ¢ yaactuem Cerpe. B 1934 rony Cerpe paboTan rnmaBHbIM ac-
CUCTEHTOM B KOMAaHJIe IeTeH/JapHOT0 MTAbAHCKOTO pusMKa SHpU-
ko @epmu. menno B ot rog Oepmu obbsasun Bcemy mupy (kak
OKa3anoch, ommbo4YHO), 4TO B pesynbraTe GoMOapmMpoBKM 06-
paslOB ypaHa HeilTpoHaMu eMy Yaaloch OTKpPBITh 93-i u fpyrue
TpaHCypaHOBble s7eMeHTbl. Pepmu fonro obpapan pemyTanueit
caMoro «OLICTPOro pasyma» B HayKe, HO B JIaHHOM C/ly4ae nocneu-
HBbIe BRIBOJIBI TTIOZiBeNY €ro. Ha camoMm fiene oH ynycTui ropasgo 6o-
jleé MHOTO3HAYMTENbHOE OTKPbITHE, YEM CHHTE3 TPAaHCYPAHOBBIX
3NMeMeHTOB: 32 MHOTO JIET 10 BCeX CBOMX KOJUIEr OH CMOT 3alTyCTUTh
B ypaHe peakimio AJIEPHOro Pacrajia, Ho JIae He OCO3HAN 3TOro.
Korga B 1939 romy nBa HemelKuX (M3MKa OCTIOPUNM PE3yNbTaThI
@epMu, Bc uTanbAHCKas nabopatopus onenexena — emie 6sl,
Benb Pepmu yxxe ycnen nomyunts HobeneBckyio npemiio 3a coe
«otkpeitie»! Ocobenno pasoyapopan 6bin Cerpe. OH pykosogui
TPYINIOii, KOTOpas 3aHMMaaach aHannsom o6pasuos u unentrdn-
KaljMeil HOBBIX 371eMeHTOB. Xyke Toro, Cerpe cpasy ke BCIIOMHMI,
4TO OH (M He TONBbKO OH) elfe B 1934 rofy 4uTan CTAaTbio O BO3MOX-
HOCTM AIEPHOTO Pacnajia, Ho OTBEPT €€, KaK HaJlyMaHHYIO i Heo0o-
cHoBaHHYW0. [1o 37101t MPOHUM cybOBI aBTOPOM CTAThy ObINa BCe Ta
e anocuactHaa Maa Homaax™.

[Tosxe Cerpe cran WM3BeCTHbBIM MCTOPUMKOM HAyKu (a Takxe,
MEKy MPOYMM, 3aaanbM rpubHuKom). OH ynmomaayn o6 ommbke
C SIIEPHBIM PACNAJIOM B ABYX KHUTaX, B 000MX CIydYadx NAaKOHWYHO
BBIPA3MB OGHY M TY yKe MbIC/Ib: «OIHAKO OT HAC YCKONb3HY/a BO3-
MOXHOCTDb Jenenus, Xota VMaa Hopmak cnenmuanpHo ofpauana Ha
Hee Hallle BHMMaHMe: OHa [IPUC/Ia/a HaM CTaTbl0, B KOTOPOW HE[BY-
CMBIC/IEHHO TOBOPM/IOCDH, YTO Pe3y/lIbTaTbl MOXKHO MHTEPHIPETHPO-
BaTh KaK pacKa/blBaHMe TAXKE/IOr0 aToMa Ha JiBe NPUOITH3UTENBHO
paBHbie YacTu. YemM 0OBACHUTD HalY CAENOTY, HE BIIOIHE ACHO» .
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B KayecTBe MHTEPECHOI0 MCTOPMYECKOTO Kypbes3a OH TaKXKe OT-
MeTHI, 4TO OMMXKe BCEro K OTKPHITHIO NefleHNA AApa Moo fIBe
xeHmymHel — Mna Hompmak u Mpen ommo-Kiopu, mous Mapuu
Kiopu. HakoHell, 4eCTh OTKPBITHSA NIe/IEHUs Aflep TAKXKe NpUHaie-
KMT sKeHuHe, JTuse Meitnep.

K coxanenmio, Cerpe BOCHPHHAN 3TOT ypoK 00 OTCYTCTBHMH
TPaHCYPaHOBBIX 3MIeMEHTOB CIMIIKOM OyKBambHO M BCKOpe caM
OKa3a/JICd BHMHOBHMKOM HAaCTOALUErO «COJbHOIO CKaHmasna», Oxono
1940 ropma y4eHbie NPeANONOKHIN, 49TO IAEMEHTDI, PACIIONOMKEH-
HblE B IEPMOJMYECKON CHCTEeMe YYTh Aanblue 1 YyThb 6mmxKe ypaHa,
ABNAKTCA NepexoaHbIMu MeTannamu. B cooTBeTcTBMM € MX pac-
yeTaM#, 90-i1 3/1eMEHT OTHOCH/ICA K YETBEPTOMY CTONOLY, a nep-
BbIii U3 3JIEMEHTOB, He BCTPEYaLIMXCA B NpUpoje, — 93-it — oka-
3BIBAZICA B CEMBMOM cTonbue,
npaMo nop TexHeyuem. Ho
B CErofiHAIIHeN Tabnuie Bup-
HO, 4YTO 3J1eMEeHThI, OKpy¥Xar-

Koraa B 1939 rony aBa HemewKnx
$H31Ka ocnopunK pesynoratbl Depm,
BCA MTanbAHCKaA nabopatopua
ouenexena — ee 6bl, senb Pepmu
yXe ycnen nonyuuts Hobenesckyio
MPEMMIO 33 CBOE KOTKPbITHEN!

orme ypaH, OTHRHOOb HE AB/IAKT-
CA MEPEXOLHBIMH METaIaM.
Onn pacnonararo'rt:ﬂ B CaMOM
HH3Y Tﬂﬁﬂl’[uhl' npAamMo  nojg
PEAKO3EMEIBHBIMM 3/ICEMEHTA-
MM M B XUMHYCCKHX pEaKLMAX BEAYT cebs UMEHHO KakK peKo3e-
MeNbHBIE META/IBI, @ He KaK TeXHelwii. [IpuunHa HayuHO# cnemo-
Thl XMMMKOB BIIOTTHE MOHATHA. HecMoTps Ha nueTet mepen Tabnu-
I_{EI-'I MEHHEHEEBE, OHM HE BOCTIPMHHMMaNH HEPHO}IH‘IECKHﬁ 33aKOH
MOCTATOYHO CepPbe3HO. YueHnle nomaaraiu, 4YTo pefKo3eMelbHbie
MeTajl/Ibl NPEACTABAIT COBOM CTPaHHOE MCKIIOYeHNe U UX TIPU-
qyAauBas XMMUA Hurge Gonbiie He npossaserca. Ho aro He Tak:
YpaH H HP}'I'HE 3IeMEeHTHhI, paCHORO}KE’HHhIE paAfoOM € HUM, 3aI107I-
HAIOT 3ICKTPOHAMHM f‘OﬁOHO'iKH, TOYHO KaK pPEAKO3€ME/IbHBIE ME-
ta/uibl. CllefloBaTe/IbHO, 3TH MEMEHTHI HO/KHBI OTBETBAATBCA OT
OCHOBHOW NEPHOJNYECKON CUCTEMbl HA MEPUOJ HMXKe, YeM pef-
KO3€eMEIbHbIE METANMBI, M NpOABNATE B XUMHYECKHX pPeaKIIMAX
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NPUMEPHO TaKue Xe CBOMCTBa, Kak nanTaHouasl. Bce npocro, no
KpaitHeii Mepe B peTpociieKTiBe. Yepes rofi ocne ceHcalHOHHOTO
OTKPHITHA JeneHud Afep konnera Cerpe, paboTaBmmit ¢ HUM Ha
OJIHOM 3Take, BHOBb PeLIII Monpo6oBaTh OTKPHITh 93-if aIeMEHT.
Jlnsa aToro oH obnyuun HeMHOTO ypaHa B uuknoTpoHe. Cumras
(mo onmMCaHHBIM BBINE NPUYMHAM), YTO ITOT INEMEHT JONKEH
6piTh Mogoben TexHelmio, oH nonpocun Cerpe o momom. [eii-
CTBMTE/IBbHO, Belb MMeHHO Cerpe OTKpPbI/I TEXHELMi1 1 pasbupanca
B €ro XMMMM jy4iue, yeM Kro-nmbo apyroi, Cerpe 6bi1 3asy1bimM
OXOTHMKOM 3a 9/IeMEHTaMM M B3s/ICA 32 UCCefoBaHue 06pasiios.
Beps npumep co cBoero HactaBHMKa (PepMit, YMEBIIETO MBICTHTD
o4eHb ObicTpo, Cerpe 3aK/I04mI, YTO B pesynbTaTe JAe/leHNA [OoIy-
4ajoTCA BeleCTBa, HANOMMHAKOIME PeKO3eMeNbHbIE 3/EMEHTHI,
HO COBCEM He MOXOXME Ha TAKeNbIA aHanor TexHenus. «bananb-
HOE JlefieHne Anep npofomkaerca», — sassun Cerpe u Habpocan
CTaThl0 C PasoYapOBBIBAIOIMM HadBaHUeM «besycrenHmlil moMck
TPAHCYPAHOBBIX MEMEHTOB».

Ho Torpa kak Cerpe pemun npocto paboratsh Janblie, TOT ca-
MBIii Konnera, JBuUH MﬂKMHHﬂaH,33HHT€'p¢COBaHCH ero HaXoJKOoM.
Bce aneMeHTBI IpM paiMoaKTMBHOM aHa/IM3e BefyT CeOs KakKuM-TO
XapaKTepHbIM 00pa3soM, HO «pefKoseMeIbHbIe MeTaIbl» Cerpe fie-
NIaNy 3TO COBEPLIEHHO MHAYeE, HEXKE/H IPYTHe PeIKO3eMe/IbHbIE 3/1e-
MeHTBI. 3710 Obin HoHceHc. [Tonomap ronosy Haj 3T0ii npobnemMoit,
MakMuAIaH NPEANoNIoKUI, YTO, BO3MOMKHO, Hal/IEHHbIE 3NEMEHTDI
Beny cebA Kak pejiko3eMeNnbHbIe MeTa/l/Ibl UMEHHO IIOTOMY, YTO AB-
MAKOTCA TAXKENBIMM AHATOTAMU TAKUX METAN/IOB M TAKXKe pacmona-
raloTCA B «OTBETBJIEHUH» OT OCHOBHOI TIEPHOTHYECKOH CUCTEMBI.
[Moatomy MakMunian ¢ Konneroif MoBTOpUnM obmydeHne U XuMu-
yeckue aHanusel, yoxke 6e3 Cerpe. Ouu mpakTU4eCKM Cpasy CMOTIM
OTKPHITh MEPBBIN «3aMPEeIIeHHbIi» B MPUPOJE JMEMEHT — HernTy-
Huit. Mponus cyasObi cimmkom 6pocaercs B 171a3a, 4Tolbl ee He 3a-
meTnTb, Benib, paboras ¢ @epmu, Cerpe He forajjacs, 4To B pe3yilb-
TarTe fieNeHUA Aflep NONYy4YalOTCA TPAHCYPaHOBbIe 3eMeHThL. «Ode-
BMJIHO, He C/Ie/laB HUKAKUX BbIBOJIOB 13 TOJ OLUIMOKM, — BCIOMMHAT
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[nenn Cubopr, — Cerpe BHOBb He C4e/l HYXKHbIM BHMMAaTe/lbHO
[IPOBECTHM XMMHUYECKMit aHanus». CoBeplIMB NPaKTHYECKH MPOTH-
BOIO/IOXKHYIO OLIMOKY, OH 0OKa3a/cs CIMIIKOM HeOpexeH M He cMOr
PacnosHaTb B TPAHCYPaHOBOM HENTYHHM IIPOAYKT JA€IEeHUA ALEp.

HecomHeHHo, Kak y4eHblil Cerpe 6bi71 B ApocTH 0T cobCTBEHHOI
HelanbHOBMAHOCTH. Ho Kak MCTOPMK HayKM OH MOT OLIEHMTb IIO-
CAEACTBUA 3TOTO OTKphITHA. B 1951 rogy Makmunnas nomy4un 3a
ceow pabory Hobenerckyio npemuio mo xumun. Ho 3a oTkpsitie
TpaHcypaHoBbIx 3neMenToB lllpenckas akapemus warpaguna ®ep-
Mu; 4TOOBI He mpuaHaBaTe omnbKy, HobeneBckuit komurer pery
Harpaguth MakMWINaHa JMIIb 32 «OTKPBITMS B OOIACTHM XUMUU
TPAaHCYPaHOBBIX 3/IeMeHTOB» (KypcuB aBTopa). Bnpodem, nockons-
Ky MakMu/IIaH OTKPbII HENTYHMit 6/1arofaps akKypaTHomy u 6eso-
LHMOOYHOMY XMMUYECKOMY MOAXOAY, 3TY POPMY/IMPOBKY MOXKHO He
CYMTATh HEYBAXKHTENBLHOM.

>

Koneyno, Cerpe okasajicsi CIMIIKOM CaMOYBEPEHHbIM, HO €ro
OLMOKM He MAYT HU B KaKO€ CpaBHEHME C MPOMaXaMH JIPYToro re-
HMA, KOTOPBIiT Takxke paboTan B KanmudopHum, HO HECKONBKO H0XK-
Hee. ITuM renuem 6uin Jlajinyc [onuwr.

IMonyuus B 1925 rogy crenens foktopa dunocopuu, Ionuur
COT7IacHJICSl Ha TIONYTOParofiIMYHYI0 CTAKMPOBKY B [epManuu, Ko-
TOpas 6blIa B Te TOfbI HAYYHBIM LeHTPOM Mupa. CeromgHs A3bIKOM
MEXIYHAPOAHOI0 001LeHUA Cpefy yYeHbIX ABNACTCA aHIIMACKMIHM,
HO B Haya/le MPOUUIOro BeKa TaKyw po/b urpan Hemeuxni. Bripo-
yeM, bnarofaps TeM 3HaHMAM 110 KBaHTOBOM MeXaHMKe, KOTOpbIe
[Tonuur cmor npuobpectu B EBpone, eme He mocturnys 30 ner,
aMepMKaHCKaA XMMMA BCKOPe KOPEHHBIM 00pasoM IMpeB3oliia He-
menkyk. Cam xe [TonuHr Yepes MHOTO €T OKasancA Ha O0OMOXKe
*ypHana Time.

Hoctuxenue IlonmHra 3akn0yaeTca B TOM, YTO €My YIanoCh
OMKcaTh, KAK MMEHHO KBAHTOBaA MeXaHMKa YNpaBIAeT XMMMUUe-
CKMMM CBA3JAMM MEXKIY aTOMaMH. On NMpoaHamM3InpoBan cHy,
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IJIAHY, YTON KaKNou Xumudeckoii ceasu. [lonunra moxkHo cpas-
HUTb ¢ JleoHapno fna BunumM, KOTOpBI BIepBble CTal pUCOBATDH
N0fieli, BEPHO MOAMeYas Melbyaillie aHATOMMHYECKHe JeTajiu.
ITockonbKy XMMMA, B CYLIHOCTH, 3TO AMCLMIUIMHAE, U3ydalollas,
KaK CO3JaloTCAd M paspblBalTCis MeXaTOMHble cBA3M, Ilomuur
NPakTUYECKH B OIMHOYKY MOEPHM3MPOBaN Lienyio o61acTh Hay-
ki, OH abCOMIOTHO 110 MPaBY 3aCTyKHI OAMH U3 BEMMYANILIMX Ha-
YYHBIX KOMIUIMMEHTOB, NONY4eHHbII 0T Konneru: «[lonuHr goka-
3aj, 4YTO XMMMIK0 MOXKHO HOHUMAMb, a HE TONbKO BBI3YOpHBaTHY
(kypcus aBTopa).

INocne atoro Tpuymda [MommMur nmpopgo/kan 3aHUMATBCA OCHO-
BaMM XUMHU. Bckope oH onpepenun, noyeMmy Bce CHEMMHKM IlIe-
CTHUYTONbHBIE: IETI0 B TOM, YTO LIECTUYTO/ILHYIO CTPYKTYPY MMEIOT
caMu KpUcTajuibl ibjla. B 1o sxe spems [lonunry sisHo He Tepnenoch
BBIPBATbCA 3a Ipefiesl npocreiueit ¢usnyeckon xumnn. Hampu-
Mep, B XO[e OJHOTO M3 CBOMX MCC/IE[JOBAHNI OH OIIpeNennl, Io4eMy
CEPIOBMIHO-K/IETOYHAA aHEeMMA CMepTelbHa 1A 4enoseka. [eno
B TOM, 4TO MOJMEKY/bl reMOINI00MHA B IpUTPOLMTAX DOTBHOTO MMe-
KT HEIIPaBWIbHYI0 GOPMY 1 HE MOTYT CBA3BIBATHCA C KUCTIOPOJOM.
ITO uccIefOBaHKME TeMOTI0ONHA 3aMeYaTeNbHO TeM, YTO OHO BIIep-
BbI€ MO3BOMTM/NO BBIABUTh B KauecTBe TPHMYMHbI 3ab0omeBaHuA aHO-
ManbHylo Momekyny . Pa6ota [Nomuura MOTHOCTBIO TiepeBepHyna
npefcTaBieHne Bpadeii o megnunHe. [Toaxe, B 1948 ropny, oH cunb-
HO 3a60/e/ TPUINOM W, TPOBOXS Lie/ble AHU B MOCTE/N, HIPHLLEN
K MBIC/M, KOTOPas MOMOI/IA COBEPLINTD PEBOMIOLMIO B MONEKY/IAP-
Holt 6uomoruu. OH peln NokasaTh, KK MOIEKY/bl GENKOB MOTYT
00pa3oBLIBATH JUIMHHbIE LMAMHIPE, KOTOpble Ha3bIBAKTCA anbda-
cimpanamu. PyHkumuonnposanue Oeka B 3HAYMTENbHOM CTENEHM
onpegenserca Gopmoit ero monekyn, u [onuur Gsin nepBbiM, KTO
CMOT OIIpefenTh, KaK OTAeNnbHbIe PparMeHThl Heka «y3HaT», Ka-
Kas GopMa MONIEKY/IBI ABNAETCA «IIPaBUbHO».

Bo Bcex atux cnyuasax [lonmHra mo-HacToAlleMy MHTepeco-
Bano (KpoMe OYEBMJIHONM TOMb3bI I8 MEIMIMHBI) JTMIIb TO, KaK
MOYTH MO BOMIEOCTBY Y BelleCTBAa BO3HMKAIOT HOBBlE CBOMCTBA,
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KOT/Ia MaJ/IEHbKME «I/IYTIble» aTOMbl CAMOCTOATE/NBHO YK/AIbIBAIOTCH
B Gonpuime cTpykrypol. Camas 3aXBaTbIBAIOLIAsk CTOPOHA npofie-
MBI 33K/1I09a/1aCh B TOM, YTO B MONEKY/IAPHON XMMIK YacTb MOPOit
HMCKO/IbKO HE HallOMMHaeT uenoe. Hanpumep, BBl HUKOIZA He A0-
rajammch Obl (ecru Obl He YBMIENU STO CaMM), YTO aTOMBI YI7TIEpOTIa,
KUCIOPO/ia M a30Ta MOTYT 00BEMHATLCA B aMIHOKIC/IOTHI. AHano-
IMYHO, CTIOXKHO cebe NPeICTaBUTh, KAK AMMHOKMCIOTHI COY/IEHAIOT-
csA, 06pasys Genku, a 6enku, B CBOK Ouepeb, YIPABIAKT KNU3HE-
TEeATENbHOCTBIO BCEX XKMBBIX OpraHu3aMoB. JTa paborTa, cBA3aHHAA
C M3yUeHHEM aTOMHBIX CHCTeM, Bbia fjaxke CIoXHee, YeM CUHTes HO-
BBIX 371eMeHTOB. Ho Takod npeikoK B HEBEPOATHYIO COMKHOCTD TaK-
JKe TMOBBIIAN BEPOATHOCTh HEBEPHBIX MHTEPTIPeTALMi ¥ OLIMOOK.
B nonrocpounoit nepcnexktise merknit ycrex [ommHra ¢ oTkpbiTHEM
anbda-crmpaneit 0Ka3ajcs elle ONHOI MPOHKelt CynbObE: Befb ec/mn
6bl OH He 3amyTa/cA C ApPyroM cnupanbHoi monekynon, ITHK, To,
HECOMHEHHO, HaBE4YHO OCTa/ICA Obl B NATEPKE BEMNYaNIIMX Y4EHBIX
BCEX BPeMEH 1 Hapojl0B.

Kak u mHorue gpyrue, IIonMHT NpakTHYeCKM He MHTEpPECOBan-
ca THK pgo 1952 ropa, xoTa mBeiinapckuit 6uonor ®puapux Mu-
mep obHapyxun [IHK eme B 1869 romy. Mumep cosepmmn aTo
OTKpBITHE, TIONUBAA CIIUPTOM M XKETYLOYHBIM COKOM CBUHEN 1po-
MUTAHHbBIE THOEM MOBA3KH (KOTOpble 6pan B pacnonoXeHHbIX He-
nofaneky 60/bHUIIAX). YYeHBIi MPo/iebIBaA 3TH MAHUITY/IALMM 10O
Tex Top, MoKa Ha MOBA3KAX He 0CTABa/Iach TONBKO KAeHKas TALY-
4as cepoBaras cybcranuua. Mccnegosas ee, Muuep HeMeIIeHHO
M CaMOJIOBOJIBHO 3asBM/I, YTO [1e30KCHPHOOHYK/IEMHOBasA KUCIIOTA
OKaXeTcA BaKHeMIMM OGuonormdeckuM BeuiectBoMm. K coxane-
HMIO, XMMMYECKMI1 aHa/IN3 TTOKasan BLICOKOe cofieprkanne ¢ocdopa
B 9TuX obpasnax. B Te BpeMeHa eMHCTBEHHBIM HOCTOMHBIM M3yYe-
HUA OHOXMMUYECKMM COEIMHEHNEM CUMTANMNUCH BENKK, 3 TOCKONBKY
docdop B 6enkax orcyrcreyer, [IHK counm ocrarkom, Mmonexynap-
HbIM JIOBECKOM " .

3T1o npenybexaeHne ynanoch pa3BeH4aTh TOMbKO B 1952 rony,
TOC/IE TOTO KaK GBI/l BRIIOJTHEH PEBOMIOLIMOHHEINA IKCIIEPUMEHT Hajl
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BUpycamMu. Bupycbl HanajaoT Ha K/I€TKM, NPUKPENJIAITCA K HUM
¥ BIPBICKMBAIOT B HMX cBoM reHbl. Ho B Hayane 1950-x HukTO ewe
HEe 3HAJI, i€ MMEHHO COJEPKMTCA 9Ta reHeTHdeckas MHPOpMa-
uusa — B 6enkax unau B JIHK. IToaTomy iBa reHeTHKa MCIIONB30BANN
paioaKTMBHbIE MHAMKATOPbI, YT0Ob noMeTuTh M docdop, conep-
xanuitca B [IHK Bupycos, u cepy, kotopasa B 60/1b110M KOTHYECTBE
cofep>kutca B ux Genkax. [Tocne Toro Kak MccnemoBaTeny npoaHa-
NMU3UPOBANTM HECKOMbKO 3apaKeHHBIX KIETOK, OHM OOHapyxumu,
YTO pafiMOaKTUBHLIN (ocdop ObIT BHENPeH B KIETKM M TepeflaH
TIpM ieNIeHM K, a C CEPOit ITOro He npousouno. benku He Mornm 6BITh
HOCHTE/IAMM FreHeTH4eCKoi MHGOPMALIMM — TAKUM HOCHUTE/IEM OKa-
samace JHK".

Ho uto e takoe JJTHK? Yuenbie Ha TOT MOMEHT MOI7IM 00 3TOM
NHIIb JOTafiblBaTbCA. ITa MOMIEKY/IA COCTOANA U3 [UIMHHBIX HMTEH,
KaXk/ias M3 KOTOPbIX MMesa KapKac, cocrosumi u3 gocdopa u ca-
xapoB. B Hell Takke HaxOLMIMCh HYK/JIEHHOBBIE KHUCIOTBI, BBICTY-
MaBllIMe Ha 3TOM KapKace, KaK MosBOHKM Ha xpebTe. Ho ocrasanoce
COBEpIIEHHO HEMOHATHO, KaKyl (opMy 3TH HMTH MPUHUMAKOT
B >KMBOM KJeTKe U KaK OHM cBA3bIBaloTca BMecTe. Kak [Tomuar yxe
noKasan Ha npumepe remornobuna u anpda-cnupanei, GyHKIHO-
HMPOBaHME MOJIEKY/IbI B 3HAYNTENBHON MEpPE 3aBMCHUT OT ee popMbl.
Bckope ¢opma [THK cTana BaskHeMIIMM BOIPOCOM MONEKY/IAPHOM
6uonornu.

W IonuHr, Kak 1 MHOTME APYTMe, CHell, YTO /IMIIb OH CMOXKET OT-
BETUTb Ha 3TOT BONPOC. 310 ObI/I0 HE BBICOKOMEpPHE, 1O KpaiHei
Mepe, He TONbKO OHO: npocTo IlonmHra paHblie HUKOMY He ylaBa-
noch onepenutb. Mrak, B 1952 rogy oH, BOOPYXMBILKCH KapaHpa-
oM, IorapudmMuU4ecKkoil M1MHeNHKo 1 PparMeHTapHbIMU JaHHBIMM,
TOMyYeHHBIMM U3 BTOPBIX PYK, 3aCe/l B CBOEM Kan(pOPHHUIICKOM Ka-
6unere u pemmn pasrafats TaiHy JIHK. Cravana on cnenan omm-
6ouHbIi BBIBOJ, YTO FPOMO3/IKME HYKNEMHOBbIE KHCNOTHl TECHATCA
10 BHEIIHEMY Kpaw Kaxpaoro caxapo-gocdarhoro ocropa. Mnaye
OH NIPOCTO He Mor cefe MpefcTaBUTh, KaK Takasa MoneKyna obpasy-
eT LIeIOCTHYI0 cTPYKTYpy. COOTBETCTBEHHO, OH TIOBEPHYN caxapo-
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docdaTHbIT OCTOB B LIEHTP MOJIeKYNEl, Ha ocHOBaHMM CBOMX HeKa-
YeCTBEHHBIX JaHHBIX, [TonuHr Takxe pewn, yro [THK npeacrasns-
et coboit TpolHYI0 ciupank. [leno 6b710 B TOM, YTO OH ONEpUpPOBAn
MHpOpMALIMei, NTONYYEHHO MPY UCCIEOBAHUY BEICYIIEHHOTO TIpe-
napata J[IHK, kotopas sakpyuupaercs MHAue, YeM BIAKHAA «KM-
Bas» JTIHK. Crpannas TpoifHas cnMpans BhIHYXJana 61 MOEKymy
CKPYYMBATBCA CUTbHEe, YeM Ha camom jiene. Ho Ha 6ymare mopnens
[Monuura kasanack BIOMHe NpaBRonogo0HOM.

CHavana KapTMHKa CKIafblBanach OTIM4YHO, HO [lomuHr monpo-
CUJ1 OIHOTO aCNUpPaHTa NPOBEPUTH ero pacyeThl. ToT B3aAnca 3a feno
M BCKOpe [IPMHANCA NOMATh TOMOBY, CHMIACh NIOHAThL, B YeM e OH
ommnbaercs, a [TomuHr — HeT. B KOHLIe KOHLOB, NMPUILIOCh CKA3aTh
[Mommery, 9To docdaTHble KOMIIOHEHTDI, KK HM KPYTH, He BIIMCBIBA-
I0TCA B MOJEND ITO CAMOIT IpH-
MUTHBHOI npuynHe. Ha ypoxax
XMMMM HaM BCErjla PaccKasbl-
BalOT O HENTpanbHBIX aTOMax,

B Hawane 1950-x HUKTO eLle
He 3Han, TAe MMEHHO COREPXKNTCA
3Ta FeHETHYECKaA HHGOPMALUA —

HO XMMWKM BOCIPMHHMAIT & 6nKax unu BHHH;

3/IeMEHTbl HECKO/IBKO MHavye.

B mpupoge, ocobenno B 6Guo-

XMMMWYECKOI cpefie, MHOTME 3MIEMEHTB! CYLIECTBYIOT TO/ILKO B BUJE
MOHOB, TO €CTb 3apAKeHHbIX aTOMOB. [lelicTBUTE/NIbHO, eC/TM IPHUHATD
MOJeIIb, NpeIoKeHHYI0 [IoMMHIOM, TO NOMy4Yan0Ch, 4TO BCE aTOMBI
docdopa B [JHK Bcerga 6yayT MMeTb OTPHUATEIbHBIN 3apaL, M, CO-
OTBETCTBEHHO, OTTANKUBATLCA IPYT OT fipyra. HeBoamoxkHo 6wino
ynoxutb B cepuuesudy IHK tpu docdarusie Hutu, He pasopsas
BCI0 MOTIEKYMY Ha YacTH.

AcnupaHT 06bAcHUN 3Ty npobnemy, a [lonmuHr (kak U gomxeH
6611 mocTynuTh IToNMHT) BEXKIUBO MPOUTHOPHPOBAN 3THM BO3pa-
aeHuA. He coBceM MoHATHO, 3aueM OH BooOlle pemmn npuBe-
KaTbh y4eHMKa JUIs MPOBEPKM, eC/iM He COOMPAJICA ero BhICAYLIATb.
Ho npuymHa, no KoTopoit y4eHbiit OTMaxXHY/ICs OT aclIMPaHTa, BIO/-
He AcHa. Pasymeerca, [TonuHr ctpemuaca kK HayYHOMY IPMOPUTETY,
xoren, 4Tobbl Bee octanbHble uaen o JHK cunTanuce passutieMm
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ero meicnei. [Toatomy, M3MeHUB CBOei 0OBIMHON AOTOIIHOCTH, [To-
JIMHT TIPEANONOXMI, YTO CTPYKTYPHbBIE A€TaNM MONEKY/IbI NpPOscC-
HATCA camu coboit, u yxe B Hayazne 1953 roga nocneuHo ony6mu-
KOBa/l CBOM BBIBOfIbl O TPONHOM CNMpanH, MOCTPOEHHON BOKPYT
tocdaTHol cepAIeBUHBI

Tem BpemeHeM Mo APYTYIO CTOPOHY ATNMaHTMKM JIBa 3aCTEHYM-
BBIX acrupanTa us Kem6pumkckoro yHuBepcuTeTa KOpNeTW Haf
npobxeiMy aksemnAapamu ctatbu [lonuura. Ceix Jlaiinyca Ionun-
ra, [Turep, paboran B Toi1 xe naboparopun, uto 1 [xeitmc YoTcon
u Opencuc Kpuk". BemkoaymHo oH MpelocTaBu KOMMIO OTIOB-
CKoJi cTaTby KonneraM. Hukomy He uaBecTHbIe MCC/IEOBATENM JaB-
Ho Gmmics Hap TaiHoi JHK, norrasce cnenare cebe Ha 3TOM MMS.
WM 10, 9TO OHM mpoyuTanyu B crarbe IlonmHra, HEeBepOATHO MX pac-
CTPOMJIO: OHM CaM¥ BBICTPOMJIN TAKYIO )€ MOJIE/Ib TOIOM paHee, HO
CMYIIEHHO OTKa3aNMCh OT Hee, KOIZla OffHAa KOJ/Iera JI0Kasana MM,
4TO MOJIE/b «TPOIHON CMpanu» ABHO OIMO0YHa.

Ho sra pjama, packpuTHKOBaBIIas acnupaHToB (3Bamm ee Posa-
nuHA PpaHKINH), HEB3Ha4ail pacKphiia uM cexper. OHa crenmanm-
3MpOBaNach Ha METOfle PEHTTeHOBCKOit KpucTammorpaduu, KoTo-
phIii TIO3BONIAET ONpefenaTh Gpopmy Monekyn. Panee B TOM ke romy
®panknny uccrenosana coipyio [JHK us cnepmsl kanbmapa u npu-
wna K Beisogy, 4To [JHK — nBynuresas monexyna. [Tonuur B nepu-
on oOyuenns B [epMaHny TaioKe 3aHMMATICH PEHTIEHOBCKOM Kpy-
cramnorpadueit. Ecan Obl 0H MO3HAKOMMIICA C HaHHBIMM, IIONy4eH-
HbiMy PpaHK/INH, TO, BEPOATHO, Cpasy Haulen Obl BepHOE pelleHue.
Bent ¢popmy Bricymenroit JTHK oH Tak>ke ycTaHOBWII P IOMOILH
penTreHoBcko kpuctannorpaguu. Ho [Nomunr 6sin ybexaeHHbIM
nubepanom u He CTeCHANCA 06 3TOM BbicKasbiBaThcsA. [loaToMy Mak-
KapTUCThI fobunucek Toro, utobwl sarpannacnopt Ilonuura Hagonro
sactpan B locnenapramente CIIA, u B 1952 rony oH pocTo He MOT
CBE3IUTh B AHIIINIO HAa BAXHYI0 KOH(EPEHINIO, T/ie YChbIman 6bl
o pabote ®panxnun. Kpome toro, B ormuune or Opanknuy, Yor-
coH M Kpuk Huxora He fenmimch CBOMMM OTKPBITHAMM C KOHKY-
pentamu. Ho onu nepenecnu Hanecennyio @pankinH obujy u camu
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NPUHANKMCE paspabaThiBaTh ee uiel0. Bckope mocne sToro Ha rmasa
APY3bsM TIOManach Ta caMas cTaTha [lonuHra, B KOTOPOIt OH NOBTO-
pUAI UX Xe ommbKy.

Ot6pocus Bce comHenns, Yorcon u Kpuk cpouso obparmmmce
K CBOEMY HayYHOMY pyKoBojuTemo Ymabamy Bparry. Tor nomy4mn
HobeneBckyio npeMuio eilje HECKOMbKUMM HECATHIETHAMM PaHee,
HO [IO3/jHee NepPe)KMBa/l M3-3a TOTO, YTO HE COBEPLUM/ PAJ BAXKHEN-
WMX OTKPbITHI, ycTynuB uX [TonuHry (B 4aCTHOCTH, 3TO Kacaloch
OTKpbiTHA anbda-cnnpamm). [lonuur Gbin ApbiM conepHnKoM Bpar-
ra, a OIMH MCTOPMK oXxapakrepusopan [lonuHra B 3TOM mpoTHuBoO-
CTOAHMM KK «PE3KOr0 ! TIECTaBHOTO» YenmoBeKa. bparr orcTpanmnn
Yorcona u Kpuka ot pabors Hag JIHK nocne ux omubxu ¢ TpoitHoit
cnupansio. Ho oy nokasanu emy cratbio [Tomuura u npusHamuce,
4TO BTaiiHe MpofomKanu paboTaTk Haj 3Tol 3ajayeir. Bparr mowms,
YTO Y HETO €CTh IMAHC onepeauTh [lonnHra, 1 MOPyuMI acupaHTaMm
TpoAoKHUTD uccnenoBanue JTHK.

[Tepsbim fnenom Kpuk nanucan [onnHry ocTopoxHOe NHCHMO,
B KOTOPOM NOMHTEpPecoBa/ca, KakuM obpasom docdhopHas cepa-
LieBMHAa MOJIEKY/Ibl OCTaBa/lach LE/IOCTHON — Bellb, COTTIACHO TEO-
pun camoro ITonnura, 310 66110 HEBO3MOXKHO. ITO MUCBMO pa3o-
sauno IlonuHra, Tak Kak OH cYe/l IMpelIoXKeHHbIe BHIYMCIEHUA
nosepXHoCcTHbIMM. X0oTA cbiH IluTep u npegynpexxaan, 4yTo JBOE
aHITIMACKUX aclIMPaHTOB BOT-BOT ero obouayT, Jaitayc [Nonuur
HacTauBas, 4YTo ero MOMIe/Nb B BUJIE TPOITHOI COMpPanyu BCe paBHO
OKaXXeTCA BEPHOI M OCTaNOCh YTOYHUTH NMIID He3HAYMTE/IbHBIE
aetamu. Yorcon u Kpuk cosnapanm, uro [lonuur ynpsam, Ho He
TAYN U BCKope 3aMeTuT cBou omubku. Ioaromy onm mso Bcex
CHMT MCKAaNH CBeXHMe MIen. St aACMUpaHTbl HUKOT4a HE nIpoBOOM-
1 COOCTBEHHBIX CEPbE3HBIX HKCIEPUMEHTOB, a NMlb OnecTaue
MHTepnipeTnpoBanu uaen apyrux monei. Y B 1953 rogy oHu, Ha-
KOHeLl, MOAY4YMIN TOCNENHION HEeJOCTAIIYIO NOACKasKy OT ele
OJJHOTO YYEHOTO.

ITOT KO/JIera paccKasan MM, YTO YeThIpe HYK/IENHOBbIE KUCTIO-
Tbl, BXopawmue B cocta [IHK (o603navaemsie 6ykBamu A, C, T u G),
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BCeT/la MPUCYTCTBYIOT B MAPHBIX NPONOPUMAX. ITO 03HAYAET, YTO
ecnu B obpasue JHK copepikutca 36% A, To Tam 6ymer u 36% T.
Bcerpa. Takas ke B3aMMOCBA3b CYLIECTBYET M mexny C u G. Tax
Yorcon u Kpuk nonanu, 410 A u T u C u G fomkHbl 06pa3oBsiBaTh
napsl BHyTpu JIHK. (ITo mpoHuu cyns6si, 3TOT y4eHbIH MbITa/CA
JOHECTH Ty Xe MBIC/B Jio [lonunra 3a HeckonbKo fIeT 10 3TOro, Ha-
XOIACh C HMM BMecTe B MOpcKoM Kpynse. Torga Ilonuur BoamyTun-
Csl, YTO HEYTOMOHHDBINA Kojllera
NOPTUT €My OTNYCK, M IIPOCTO

Mpourpas 6urey 3a IHK, Monuur
orwmnn ero). bonee toro (vygo

NONYYUN YTeLMTENbHbIA NPH3;
B 1964 rofty oH 6bin ygocToeH us yygec!), ;Be aTH napsl HYy-
Hobenesckoi npemun, kotopyio ~ K/ICMHOBBIX - KHCITOT  CKAM/LbI-
JAABHO 3aCNYXMN, BAalOTCA JIPYT € [pPYTOM, Kak

KYCOUYKH Masna. ITo obbACHA-

eT, noyemy cnupanb JJTHK Tak
TYIo CBE€pHYTa. Takasa BbICOKAaA MIOTHOCTh YMAKOBKH TIPOTUBOpeE-
unna upee [lommara o pacnonoxeruu ocopHOro Kapkaca BHY-
Tpu Monexynsl. M Bot, noka [lonuHr Tpyaunca Hafi cBOeit MOJE/bIO,
YoTcoH v KpuK MpoCcTo BHIBEPHYNM €€ HAU3HAHKY, TAK YTO OTpHLA-
TenbHble HOHBI docdopa Gonbie He conpukacanuch. Y HUX MONIY-
YMIACh MOJENb, HATIOMMHAOIIAs BUHTOBYIO IECTHULY, — 3HAMEHH-
Tas ABOJHasA cnupanb. Bee comioch samMedaTenbHO, U MPEXAE YeM
Tonunr onoMuMAcA™, oM ONY6NMKOBa/NM CTATHIO O CBOEH MOJIE/H
B HOMepe xypHana Nature ot 25 anpens 1953 rojia.

Kax xe [lonmur orpearmpoban Ha nybnuyHoe pasBeHdYaHWe
TPOHOM ciMpann u BHyTpeHHero ¢ocdoproro kapkaca? U ua 1o,
YTO OH YCTYNMII BeMyalinlee 6uonoruyeckoe otkpeitue XX Beka me
KOMY-HUOY/Ib, 3 COTPYTHUKAM Ta6OPaTOPUM CBOETO 3aKAATOTO Bpa-
ra bparra? On BocnpuHAn Bce 3TO ¢ HEOGBIYAMHBIM JOCTOMHCTBOM,
Hapeloch, 4To KaXKIOMY M3 HaC XBATUT BOJIM CTOJIb JKE JJOCTOMHO Be-
ctu ceba B nofobuoit cutyaryn. [TOTMHT NpuU3HA CBOE IOpaXkeHue
1 faxe mpurnacun YorcoHa u Kpuka Ha Hay4Hylo KoH(pepeHUHUIO,
KOTOPYIO MNIAHUPOBAN OPraHu3oBaTh B KoHLe 1953 roga. YuuTbias
CBO# CTaTyC, OH MOT I03BOANUTH cebe ObITh BenuKopyLHbiM. ToT
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$aKT, 4TO OH OJHUM M3 NEPBBIX CTA/ NONLEeP/KMBATh MAEI0 O JBOH-
HOJ1 CITMPaNH, BIIO/IHE 3TO JOKA3bIBAET,

[Tocme 1953 ropa nena [Tonuura u Cerpe cTanu HanaXWBaTbCA.
B 1955 rogy Cerpe u euje oguH yueHbiil us bepknu, Oysn Yembep-
7IeH, OTKPbIAY aHTUOPOTOH. OH ABNAETCA MPOTHBONONOXHOCTHIO
0OBIYHOTO IPOTOHA: UMEET OTPULIATENbHBIN 3apAJI, MOXEeT NepeMe-
IaThCA B MPOILIOE M, YTO CaMOe CTPallHOe, TPU KOHTAKTe aHHU-
rUIMpyeT Mobyl «0ObIYHYIO» MaTepHio, U3 KOTOPO, HampuMep,
coctoum Mbi ¢ Bamu. CyuiectBoBanue anTuMatepun ObUIO TIpen-
CKasaHo ewje B 1928 ropy, nmocsie 4ero foCcTaTo4HO CKOPO YA47I0Ch
OTKPBITE NEPBYI0 9/IEMEHTAPHYIO AHTHYACTHIY — AHTHI/EKTPOH,
KOTOPBI HasBalu IMO3UTPOHOM. 3TO nmpousowno B 1932 ropy.
Ho aHTMIPOTOH ycKO/Ib3an OT (PM3MKOB-ANEPUMKOB HE MeHee
YCIIEWHO, YeM TexHeuuin — oT xuMukoB. Tor ¢akrt, yto Cerpe
yHanock OTKPBITh TEXHELMil NOC/e JOATUX JIET, IIOIHbIX «JIOKHO-
O/I0KUTENTbHBIX PE3Y/IbTAaTOB» M COMHMTE/NbHBIX 3aABNCHIH, CBH-
AETENBbCTBYET O €ro MCKMIOYUTENbHOMH HACTOMYMBOCTH. MMeHHO
nosToMy 4epes yerhipe roga Cerpe ObIIM MpOLIEHBI BCE €T0 MPO-
maxut, n on nonyunn Hobenesckyio mpemuio o dusuke’”. Keraru,
ans ydactua B nepemonun Cerpe ogomxun y 9gsuna MakmMunnana
ero Genbii KUNeT.

ITpourpas 6urey sa JHK, IlonuHr moay4ma yTelMTe/lbHBIN
npu3: B 1964 rony oH 6Gbin yroctoeH HobeneBckoit npeMum, KOTO-
pyio gaBHO sacnyxuil. [lanee, no cBoeMy 0ObIKHOBEHMIO, OH MPH-
HA/ICA 332 MCCIENOBAaHUA B COBEpIIEHHO Apyrux obmactax. Ero
pasgpakany coOCTBeHHble XPOHMYECKHE TIPOCTY/BI, MO3TOMY OH
MPUHANCA 3KCNEPUMEHTHPOBATh Ha cebe, MPUHUMAA JOIIAAMHbBIE
nosbl BUTaMMHOB". [0 Kakoii-TO MpHYKMHE 3TH OTPOMHBIE [I03bI eMY
MOMOT/IN, O YeéM OH C BOOAYIUEBNEeHHEM BCeM pacckasan. B urore
MMeHHO ero 6marocnoseHue (Befb MpobIeMoit 3aMHTePeCOBANCA He
KTO-HMOYAB, a HOOeneBCckMil naypear!) §ano TOTYOK TOMY ITOMeIIa-

* TonuHr, B YaCTHOCTH, YB/ICKANICA IPHEMOM FHOEPHo3 BuTamita C M Nonynapuan-
posan aro. — [pum. nayw. ped.
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TeNIbCTBY Ha 3[J0POBOM MMTAHWUM, KOTOPOE HE yTHXAaeT M CerofHA.
Yero TONLKO CTOMT COMHMTE/IBHOE C HAYYHOM TOYKM 3peHus (U3Bu-
Hute!) yreepkuenue, 4to Butamut C neunt npoctyny! Kpome toro,
Ilonuur, B cBOe BpeMs OTKasaBwmitca paborare B MaHX3TTeHCKOM
MpOeKTe, CTa/l KPYNHEHIIMM B MUPE aKTUBMCTOM, PaTOBaBILMM 32
sanpert afepHOro opyxuA. OH Lie/ B NepBBIX PA/laX JEMOHCTPAHTOB
M O[IHY 3a PyTOil BBIMYCKan KHUIM C HasBaHMAMM Bpofie «He 6uvi-
samp eotine!» On gaxe nonyuun B 1962 ropy BTopyio Hobenebckyio
NpeMHI0 — MHPA, — CTaB IMHCTBEHHBIM YENIOBEKOM B MCTOPUM,
KTO JIMYHO, 2 He BMECTe C KONJIETaMK, ABNAeTCs obnanarenem AByxX
takux npemun. [Ipapma, B ToM ke rony BmecTe ¢ Hum Ha Hobenes-
CKOIf LIepeMOHNH NPUCYTCTBOBAJIN ellle 1Ba IaypeaTa, yIoCTOeHHbIe
npemuy 1o ¢usnonornn u Meguumue. 31o Opun [Hreitmc Yorcon
H @pencuc Kpux.



9. KOPUAOP A10B:
«ON-OW, BONbHO!»

44 L] _H i 95
Cd || I | Bi | Am
112411 204,383 IOK. 980 231 038 (243

H OJIMHT Ha COOCTBEHHOM FOPLKOM OMEBITE CMOT YACHUTD, 4TO 3a-
KOHBI OMonoruu ropasgo 6onee TOHKHUE, YeM 3aKOHBI XMMMH,
Bbl MOXeTe Mo-pasHOMY XMMHYECKH BO3JIEACTBOBATb Ha aMMHOKHC-
JIOThI M TIOTYYUTh B MTOTE TaKOM e Habop M3MeHEeHHBIX, HO 1e/TbIX
Monexyn. Ecnu noiBepruyTh nolo6HOMY Bo3fieitcTBUIO H0/Iee CIOX-
Hble ¥ XPYIKHe Ge/KH )KUBOTO CYIIeCTBa, OHY pa3pylatcs. Takoe
nary6Hoe BO3eMCTBME Ha 0GENOK MOTYT OKa3biBaTh HAarpeBaHMme,
KMCIOTBI MM, XYK€ BCETO, BpefHble 3/ieMeHTh. CaMble OnacHbIe M3
HMX OBIOT NPAKTUYECKM 110 BCEM YA3BMMBIM TOYKAM JKMBBIX K/IETOK,
4acTO MACKUPYACH IOJi XKM3HEHHO HeoOXomMMble MUHEpa/bHbIE
M nuTaTeNbHbIe BellecTsa. A MCTOPHM O TOM, KaK KOBapHO MOA06-
Hbl€ /IeMEHTbl CIIOCOOHEI yOMBaTh, ABIAITCA OJHUMM M3 CAMBIX
MPa4HbIX CHOKETHBIX NMHUH, CBA3AHHBIX C MEPHOAMYECKON CHCTe-
moit. Mtak, 106po 11oxanoBars B «KOPUIOP ALOB».

CaMplit nerkuii U3 Haubonee TOKCUYHBIX SNMEMEHTOB — KaJAMMIA,
Ybfl IypHas CNaBa BOCXOMUT K MCTOPUM JIPEBHUX KOMEH, pacrosno-
keHHbIX B llenTpanbHoit fAnonuu. Pypokonsl Hayanu go6biBaTh
NparolieHHble MeTauIbl Ha mpunckax B Kamuoxe 8 710 rofy. B reye-
HME CTTEYIOIMX BEKOB OTTY/Ia MU3BJIEKa/IM 30/10TO, CBUHeLl, cepeGpo
1 Me[lb — IOKa CTPaHOH B/ajJie/lM CHa4a/a MHOTOYMC/IEHHBIE Cery-
Hbl, @ [I0TOM IIPOMBIIIEHHbIE MarHaTbl. Ho Tonbko yepes 12 Bekos
nocne Toro, Kak B Kammuoke Hayanu paspabaTbiBaTh NEPBYIO KUITY,
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WAXTepsl OPUCTYIMAN K AoObive Kagmma. Bckope komu mpespa-
TH/IMCh B OJHO M3 CaMbIX OIlacHbIX MecT B flmoHuM, KoTopoe cTa-
JIO aCCOLIMMPOBATbCA C KPMKOM «MTal-MTal!» — 3TO0 MeXIoMeTHe
B ATIOHCKOM HA3BIKE BbIpa*KacT CUNIBHYIO 6onb.

B 1904-1905 rogax paspasunach Pyccko-AnoHckas BoitHa, a eme
yepe3 10 net finouua Bcrynuna B [Tepsyio muposylo. Crpana octpo
HY}KﬂaﬂaCb B MéTannax, B ocobeHHOCTH B IOMHKE — JI/IA M3TrOTOBIE-
HHA 6p0HI-l, CaMOJIETOB M aMy-
auuvn. Kapmuin pacnonoxen
B IEPUOIMYECKON CHCTEME TpA-
MO IO UMHKOM, M 1Ba 3THUX Me-
Ta/l/la CMELIMBAKTCA B 3€MHOM

Cambiid nerkuit u3 Haubonee
TOKCHYHbIX INEMEHTOB — KaAMMH,
YbA iypHaA CNaBa BOCXOMT k MCTOPUK
[LPEBHUX KONeil, pacnonoXeHHbiX

B LieHTpansHoii Anonn KOpe TaK, YTO MX NMPaKTHYECKH

HEBO3MOXHO OTIMYMUTB IPYT OT

npyra. Jlnsa o4MCcTKM IMHKA, 10-
brrToro B Kamuoke, pyJoKOnbI NO/I>KapHBaH ero, Kak kode, 1 BbiBa-
PMBanu B KMCAOTE, ynanaa Kkaamuit. [To mpuBbluKaM TOro BpeMeHu,
OHM CMBanyu o6pa3oBaBLIYIOCA KAJIMUEBYIO B3BECh MPSMO B PeKu
1 Ha semnio. OTTy/a OH MPOHMKA B TPYHTOBbIE BOJIBL.

Ceromus HMKTO He cTan Gbl M30ABIATHCA OT KALMMs TAKMM NIPH-
MMTHBHBIM cr1oco60M. DTOT 9/1€MEHT O4eHb LIEHEH, TaK KaK UCIIO/Ib-
3yeTcs /1A aHTMKOPPO3MOHHOM 3alMTEL GaTapeil M geTaneil KOM-
nbloTepoB. Kpome Toro, kagMuit n3flaBHa IPUMEHAIOT B KPaCUTENAX,
Ry6nnbHbIX fobaBkax 1 npunosx. B XX seke 6nectaueit KagMueBoi
0607104K01 yKpallanu MOjIHble CTO/MOBbie cepBu3bl. Ho ocHoBHas
NpUYMHA 3aIIPETa Ha BEIOPOC KaJIMUA B OKPYXKAIOILYIO Cpefly 3aK/io-
YaeTCA B TOM, YTO 3TOT META/l/1 Ype3BbivaitHo TokcuyeH. [Tpouspo-
AUTENM 3TUTHBIX BHICOKHMX KPYXKEK OBUIM BBIHY)K/IEHBI OTKa3aThCs
OT UCTIONMb30BAHMS KaJIMMA, TAK KaK ©KeTOIHO COTHM JTI0fieif TSAXKeno
3abomeBany, OTTOro YTO MUJIM U3 ITOM NOCY/IbI KUCIbie PPYKTOBBIE
COKH M/TM TUMOHAJI, KOTOPbI€ BBIMBIBA/IM KaJIMMii M3 CTEHOK MOCY-
bl Y MHOrMX criacaTeneii, paboTaBiimx Ha MeCcTe pyXHYBIIMX He6o-
ckpe6oB BceMMpHOro TOproporo LeHTpa npu AMKBMIALMYU NOCTel-
crBuit Tepakra 11 centadps 2001 roga, BOSHMKIM pPeCMpaTOpHbIE
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sabonesanua. HekoTopsle Bpaum cpasy 3amofio3puiaM OTpaBleHMe
KafiMMeM, MOCKO/MbKY mpu obpyuiennu Gauren-6nu3HenoB B ofHO
MTHOBEHME PaclaBW/IMCh M MCNAPHAKCh THICAYM 3/EKTPOHHBIX
YCTPOUCTB. 3TO NPEANONI0oXKEHNE OKa3a/I0Ch HEBEPHBIM, HO OHO II0-
Ka3bIBaeT, KaK I/Tyb0KO B IOACO3HAHMM BpaYei YKOPEHMNCD Npef-
CTaB/IeHMA O nary6GHocTy 48-10 3neMeHTa.

STOT HEBEPHDIN IMArHO3 AB/IAETCA OTTONOCKOM COOBITHIA, IPO-
u3omenmmMx 1Moyt Ha 100 et paHbllle B OKPECTHOCTAX MECTOPOXK-
neuuii B Kamuoxe. Eme B 1912 ropy AnoHcKkue Bpady 3aMETUITH, 9T0
MECTHBIE PUCOBOJIBI Ha4a/K CTPA/iaTh OT Y2KACHBIX HEM3BECTHRIX 60-
neaneit. KpecTbaHe mpUXOAMIHN K Bpauy, COTHYBIIMCH B TpK norube-
7, JKanmysach Ha cunbHeime 60u B KocTaAx u cycrasax. Cpenu mo-
crpagaBmmx 6bi10 0ocobenno MHOro XKenumuun — 49 crydaes u3 50.
Y HecyacTHBIX YACTO OTKAa3bIBA/MM MOYKM, 3 KOCTH pasMATYaNNCh
M KPOIMIMCh M3-32 0ObIMHBIX NOBCeHEeBHbIX Harpy3oK. OguH Bpay
AaXke C/IOMal IEBYLIKE 3aMACTbe, NPoLIynbiBan ei mynbc. Hanbonee
CH/IbHBIE BCMBIIIKM TAMHCTBEHHOM 60/IesHN mpMIIMCh Ha 1930-
1940-e — ropsl mogbeMa ANOHCKOro mMunurapusma. [lorpebrocTs
B LIMHKE COXPaHAMNACh, IyCTaA MOPOJA M IPOMBIILIEHHBIE OTXO/bI
PacnpOCTPaHANHUCh MO OKPECTHOCTAM. XOTA HUKakux 6oeB B npe-
(exrype Kamnoka He Benoch, 3TOT paiioH cu/bHee MHOTHX NOCTpa-
nan B rofbl Broposi MupoBoit BoiiHbl. bonesHb nmpoHukana us me-
PeBHM B IEPEBHIO, BCKOPE 3TOT HE[IYT CTa/lH Ha3bIBaTh «UTali-UTal»:
HeCHYACTHBIE JKEPTBbI He MOITIH CAEPXKATh KPHKOB 6o,

Tonbko nocrne BoitHbL, B 1946 ropy, mectHbiit Bpau Hobopy Xaruno
BCepbe3 3aHANCA u3ydeHneM uran-urain. CHavana OH NPENIIONONKMI,
YTO npH4MHa 3a00/IeBaHMA 3AKTIOYAETCA B IIOXOM NMMTaHMM. ITa M-
noTe3a OKaslanach HeCOCTOATENbHOM, MoaToMy XarmHo o6paTil BHM-
MaHMe Ha LIaXThl, I1e BHICOKOTEXHOIOIMYHble 3arajHble [IPUEMBI 10-
ObI41 Pyl CO4ETANTNCH C IPUMEHEHHEM NPUMUTHBHOIN KMPKM M JI0Na-
Tbl. XaruHO, BOCNO/Ib30BAaBLINCH MOMOLIBIO Mpodeccopa MeAULIMHBDI,
COCTABMJI ATTMAIEMMONIOTMYECKYIO KapTy, Ha KOTOPOW OTMETH/ BCE OYa-
ri 3abonesaHus uraii-utait. Kpome Toro, oH noAroToBun rumpono-
THYECKYI0 KapTy, IJie MOKa3a CKOMIeHMA HAaHOCOB OT pexy JI3MHN3y.
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3Ta peka MpoTeKaa uepe3 LIAXTEPCKME PallOHBl M OIHOBPEMEHHO
OPOLLAIA KPECTBAHCKME 110/151, HAXOAMBILIMECA HA PACCTOAHMM MHOTMX
KM/IOMETPOB OT pa3pabotok. [Ipu HanoKeHnK IBe KapThl MpaKTHye-
ckm coBnanu. Mccnegosa 06pasiibl pyca ¢ 3apakKeHHbIX TEPPUTOPHIA,
Xaruso 0OHAPYXKWII, 4TO OH BIIMTHIBAET KaJIMMH, KaK ry0xa.

B pesynbraTe HanpskeHHOH pabOTbI BCKOpPE YAanoch Y3HaTh,
KaKoe II1aTO/MOrM4EeCcKOe BO3AEHCTBME OKa3biBaeT Kagmuit. LIMHK —
BaKHEMIIWH MHUKPO3IEMEHT HAIIEro OpraHuMima. Kagmus, xoro-
Pblf'l JIETKO CMEIMBAETCA C LIMHKOM B pPyfax, NOnagaeT BMECTE C HUM
1 B Halll€ TENO, SaMEHHIH €ro B XXUBBIX TKaHAX. MHD‘.[‘J],& KaII;MHﬁ TAKKE
BBITECHAET M3 OPraHM3Ma Cepy U KalblMii — MMEHHO TO3TOMY OH
MOBpEKIAeT KOCTH.

K coxxanenmro, Kagmui HENPUTOMEH JIJIA oOMeHa BeIIeCTB M He MO-
JKET YHaCTBOBATDL B 61-‘101101‘1-1‘16[21(_“!( npouneccax, B OT/IMMHE OT MHOTMX
IPYIMX 3/1eMeHTOB. XyKe TOT0, €C/IM KaIMUii IONAJAeT B OPraHMU3M, €ro
04YeHb CNOXKHO OTTYHa BbiBecTH. IInoxoe nuranue, Ha KOTOpOeE cpasy
obpatun BHMMaHue XaruHo, TaK)ke Cnoco6CTBoBaNn0 pasBuTHIo 6o-
ne3Hd. Puc uMrpan BaHEHUIyi0 pPo/ib B PallMOHE MECTHBIX JKUTENeH,
d B 3TOM 3/TaKE€ OTCYTCTBYHOT MHOTHE BRXKHbBIC MMTATE/IbHBIC BELICCTBA.
[ToaToMy KpecTbsAHE CTPAJIANH OT OCTPOTO HENOCTATKA HEKOTOPBIX MH-
HepabHBIX BemecTB. KagMuit BMomHe yCrenHo «BeigaBan ceda» 3a atu
BEIIIeCTBA, TAK ITO M3TONOABLINECH K/IETKM OpraHM3Ma BK/TIOYaTH aTo-

MBI KafiMHMA B CBOM CTPYKTYPhl,

MpHieM OaKe Gonee AKTHMBHO,
Koraa Mopckoro monctpa lopunny P

npULLNOCh YBUTH B 3aKNIOYKTENBHOA
cepuu punbMa «BoaspaleHme
lomaunnbi», 370, N0 3ambicny
pewuccepos, 6bino caenaxo npu
NOMOLLH PAKET, HAYUHEHHBIX KaAMUEM.

4yeM NpH 300POBOM IIMTAHMK.

Xaruxo onybnukosan pe-
3Y/ILTATBI CBOMX MCC/IEJOBAHMHA
B 1961 ropy. HeynusurenbHo,
YTO TOPHO-METaNNypPrudecKan
KOMMaHuA «Muuym» oTpuia-
na Kakue-mubO HapylleHMA co
CBOEH CTOPOHBI (Ha caMOM flefle 3Ta KOPMopauus NpocTo Kymnuia
NpefnpuATHe, KOTOPOE B ACICTBUTENBHOCTY HAHEC/IO BECh YIEpD).
Taxxke «Muiyn» ycTpouna NOCTBIIHYIO TpaBmio XarMHo, CTPEMACh
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ero gucKpenuTupoBarb. Korga 6bin copMupoBaH MeCTHBIN MefM-
IIMHCKMI KOMHTET, IPM3BaHHbIIA paccnefoBaTh BCe IeTaIM, CBA3aH-
Hble C UTai-uTail, «Muuymn» cienana Bce BOSMOXKHoe, 4To6bs1 Xaruso
He BOINEeNT B €r0 COCTaB, XOTA OH (3591 Kp)’]‘[HEﬁlﬂHM B MMpeE CIerM-
aNnuCcTOM TIO HOBOM GONMe3aHmu. XaruHo, B CROIO o4epenb, IIPONOITAMI
HCCNIENOBAaHWE HOBBIX COYy4YaeB HTaﬁ—HTaf»‘!, 3aqucup033}mhn( YKeE
B Haracaku, — u a1a pabora To/1bKO nojikpenuna ero Gonee paxHuue
saAB/IeHMA. B KOHLIE KOHLIOB, NIPHCTKEHHDIE 4/IEHBI MEAMLIHHCKOT O
KOMMTETA, KOTOPBIX OTKPBLITO HaCTpauBa/lH [IPOTHB XarmHo, Hnpu3Ha-
/K, 4TO IPUYMHONM O0oNe3Hn MoxeT ObITh KagmMuit. Ha ocHoBaHuM 3TO-
ro BBIMYYEHHOrO 3aK/I0YeHuA Oblla M0/jaHa XKanoba B HALMOHANb-
Hbli KOMUTET SnoHMM 1o sppaBooxpaHeHuio. [lokasarenbcta Xaru-
HO MPU3HANK A6COMOTHO YOENUTETbHBIMMU, U KOMUTET MOCTAHOBMI,
4TO KaJIMMit ABMAETCA OCHOBHOM MpU4MHOI uTait-urait. K 1972 rogy
TOpHO-MeTaITyprudeckKas KOMIIAHUA Havyana BO3Memars yiiep6 178
OCTaBINMMCA B JKMBLIX MOCTPafaBIINM, 06H.l1-[ﬁ pa3Mep BBITINAT CO-
crasun 6onee 2,3 Munnuappa ueH exerofHo. Yepes 13 net yxac ot
NOCAeACTBHI OTpaBieHNns 48-M 3/leMeHTOM No-TIpexHeMy o0ypeBan
sAnoHues. [lowno go Toro, 4TO Korga Mopckoro moHcTpa lopgsummy
NPUIITIOCH YOUTE B 3aK/IIOMUTEbHOM cepun ¢punbMa (OHa Ha3biBaeT-
ca «Bosspaiuenne [ofsubi»), 370, N0 3aAMBIC/TY PeXKUCCEPOB, OBIIO
CHIENaHO NPV NOMOILN PaKeT, HAYMHEHHBIX KafIMMeM, Y YUThIBad, YTO
K poxpaernio [ofsmnnsl npuBeno pagnoakTHBHOE 3arpsAsHEHME B pe-
3YyNbTATE€ MCNBITAHHA BOMOPOAHBIX GOMG, MOYHO MpPENCTABHTD CE6E,
KaKHe MpaYHEIe NMPeNCcTaBIeHUA CBA3AHbI ¥ ANIOHITER C KaIMHEM.
[Tpu 3TOM BCIBILIKYM MTAK-UTaH ObINKM He eIUHCTBEHHBIM TIO-
nobubiM bBemcTBUeM, CIYYMBIIMMCA B Anounn Ha MPOTAKEHHN
MMpOUI/IOro BEKA. B XX Beke TamouiHum KpeCcTbAHaM Heo,unoxpamo
NpHIIIOCE NOCTPagaTb OT MACCOBBIX IMPOMBIIITICHHBIX DTPaBJIEHHﬁ
(B IBYX Cly4asx — PTYThIO, ellie pa3 — QMOKCUAAMM Cephi M a30Ta).
Kpome Toro, ThicA4M ANOHLEB IOCTPajany OT pajMallMOHHOTO OT-
paB/ieHMs, Nocsie Toro Kak B 1945 rogy CILIA c6pocunu Ha ocTpoB
iBe aToMHbIe 60MOBI — ypaHOBYI0 M ITyTOHMEBYI0. HO 1 aTroMHbie
6oMOapIMpOBKHM, M OTPaBIEHHA PTYTBIO M Ta3aMy MPOM3OLIIH YXKe
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[ocye JIMTe/IbHOTO W TIIaTe/IbHO 3aMan4yuBaeMoro Kommapa B Ka-
muoke. He mMomuany To/bKO MeCTHBIC KUTENH, CORPOraBLIMECA OT
KpuKoB 6omn: «Mrait-uraitl»

OpHako KagMuil — JaneKko He caMblil CUNbHBIN A B Tabnuie MeH-
neneesa. B nepuoinyeckoit cuctemMe 3TOT METaNM HAXOAUTCA HaJl PTY-
ThIO, KOTOpas nopaxaeT HepBHy10 cucteMy. CrpaBa 0T pTyTH pacno-
MOXUIUCH CaMbie OJIMO3HbIe YOMMIIBI U3 YMCNA XMMMYECKUX SMEMEH-
TOB — Ta//INi1, CBUHEI] U MOTIOHMIA. 3TO HACTOALIWI KOPUAOP A/IOB.

B ToM, yTO aTH MeTanmbl 06pa3oBany KOMMAKTHYIO IPYIINY, €CTh
MO CMY4aWHOCTH, HO BHICOKAs KOHIIEHTPALMA AJOBUTHIX BellleCTB
B MIPaBOM HIDKHEM YTy TabnmuLbl MMeeT BIIOJIHE JIOTMYHEIE XMMUde-
ckue u Ppusnyeckme npuanusl. OfHa U3 HUX, Haubo/ee NapajoKcaib-
Has, 3AK/II0YAETCA B TOM, YTO BCE 3TU THAMKENbIE METa/I/Ibl HE ABAAKOTCA
B3pbIBOONAcHbIMM. Eciiu Obl B Ball OPraHM3M IIOMa/ YMCTHIN Kammit
MM HAaTPMiA, OHM MTHOBEHHO IpopearnpoBanu Obl ¢ BOLOM, coiep-
JKaeiicA B BalUMX K/€TKaX, M B3opBanuch. Ho kanuit u HaTpuit Ha-
CTO/IBKO XMMMHYECKM AKTMBHbI, YTO HMKOIAA HE BCTPeYaloTca B NIpH-
pofie B YUCTOM, CAMOM OMACHOM BHfe. SMEMEHTHI U3 KOPUAIOpA A/IOB
ropaspo 6omnee yCTOIMBBI C XMMUYECKOH TOUKHM 3PEHNMS M MOTYT ITy-

6OKO TPOHMKATH B OpraHu3M,

% npexpe 9eM HX aCTCH BbiBe-
Tannuii CYMTAETCA RA0M M3 RA0B, P bl

M3NI06NEHHBIM 3NEMEHTOM 310/jE€B,
NONy4atoWwux ICTETHYECKoE
YAOBONBCTBUE OT OTPaBNEHWA

MALLK W HANKTKOB.

cti. bonee Toro, 3TH 3/MEMEHTHI,
KaK M MHOTHME JIpyrue TsKe/lbie
MeTajIbl, MOTYT OTAABaTh pas-
HOEe KO/IMYECTBO 9JIEKTPOHOB
B 3aBMCMMOCTH OT TOTO, B KAKHX
0OCTOATENBCTBAX  NPOTEKaeT
peakuus. Hanpumep, uoH xamus Bceraa umeet 3apaa +1 (K'), a ot
Ta/IMit MOXKeT MMeTh 3apAa ot +1 10 +3 (o1 TI' go TI™). B pesynbrare
TaNMiA MOXKET «BbIJIaBaTh cebA» 3a caMble pasHbie 3MEMEHTHI U y4a-
CTBOBATh B PasTMYHBIX OMOXMMMYECKMX MPOLIECcCaX.

Bor mouemy tammwmit, Ne 81, cuMTaeTca caMbiM CMEPTOHOCHBIM
ANEMEHTOM B HEPHOI[H'-[{?CKDI?I cucteme. B )KMBOTHBIX K/IeTKax ecThb
CelUaTbHble MOHHbIE KaHAIbl, [10 KOTOPHIM B HMX IIOCTYTIAeT Ka/luit.
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Tannuit nponmukaeT B KJIETKY IO ITMM K€ KaHa/aM, 4acTo yepes3
KoKy, OKasaBLIMChL BHYTPM OpPraHM3Ma, OH NepecTaeT IpPUTBOPATD-
€l Ka/MeM M HauMHAeT paspbiBaTh BaXKHEMIINe CBA3IM MEXAY aMM-
HOKMC/IOTaMy BHYTpyu OenkoB. Be/koBbie CTPYKTYphI pacnafalTca
11 [IepeCTAlOT BLIMOIHATL CBOM QyHKLMK. B oTnnume ot Kagmus, Tan-
MM HE OCEHNAET B KOCTAX M MO4YKAX, 2 HOCUTCH MO OPraHU3MY, Kak
MOJIEKY/IipHas TaTapo-MOHTONbCKaA opfia. Kaxawii atom Moxer
NPUYMHUTE HeBOOOpasuMblii yuep6. [losToMy Tanamit cuutaetcs
ANIOM M3 AZIOB, M3NMIOONEHHBIM 3/IEMEHTOM 370feeB, MOMy4aloIyX
3CTeTHYECKOe YJO0BONMBCTBHE OT OTpaBNeHMs NHIIM M HANMTKOB.
B 1960-e roant B bpuranum >xun nevanbHo 3HaMeHuThIH [pam Dpe-
nepuk Aur. OH HaYMTaNCA MPU3HAHMUIA CePUitHBIX YOMMLL, KOTOpBIE
MOMIaBa/INCh B ra3eTax KaK CeHCAlMOHHbIE MaTepuaIbl, M MPUHAICA
IKCTIEPUMEHTHPOBATh Ha COOCTBEHHOI CeMbe, MOMELIHBAA TATIINH
B efly 1 nuThe. Bckope Mo/o[oit YenoBeK nomas B ICHXUATPUYECKYIO
GonbHMLY, HO MO3XKe M0 HeOOBACHMMBIM IPUYMHAM OBUI BBIIMCAH
OTTyfa. B peaynbrare OH ycIen oTpaBuTh ellle 70 4e0BeK, B TOM Yuc-
JI€ HECKONIbKMX CBOMX Haya/bHUKOB. M3 BceX mocTpafaBiInx yMepu
UMb TPOE, MOCKONbKY SIHT crienmanbHo mofbupan Manble, HecMep-
TeNbHLIE 03bl A71a, 4TOOB! MPOATMTD MYKM CBOMX >KEpPTB.

[Toctpagasmme ot pyku SHra — pameko He eJUHCTBEHHBIE
KepTBbl ANOB B ucTopuu. C Tannmem cBA3aHA MpayHas XPOHMKA
yOuitcTB" — 3TMM 37EMEHTOM TpPaBMIM IMUOHOB, CUPOT ¥ JIBOIO-
ponHbIx 6abyuiek, BnafleBIMX KpynHsiMu nomectbsamu. Ho BMecTo
TOTO, YTOOBI MTePeYNCAATE ITH TEMHbIE HCTOPHH, JABANTE BCIIOMHNAM
€IMHCTBEHHDIN TPAarMKOMMYECKHii (YeCTHO rOBOPA, OTBPATHTENb-
HBIIT) CTy4ait, CBA3aHHDINA ¢ 81-M anemenToM. B Te rogsi, xorga LIPY
6b110 6YKBaNnbHO OJEPKMMO «KYOHHCKOM YIpO30#t», areHTbI COYMHM-
JIM KOBapHBbIi I/IaH: OACKNaTh Tanaui @ugeno Kactpo B 60THHKH,
3aMacKMpoBaB Aj IOfl TA/ALKOBYIO NMYApPY. 3M0YMbIIIEHHUKH XOTe-
JIM K TOMY K€ YHU3UTb KacTpo B rnasax copaTHMKOB, TaK Kak M3-
3a OTpaB/IeHUA Y HEro MOMKHbI OBITM BBINACTb BCE BOMOCKHL — JaXe
M3 ero sHaMeHUTOI 6opopsl. HeuspecTHo, novemy crieljcmyObI TaK
M He TIONBITA/IMCh BOTIIOTUTE 3TOT M/AaH B KU3Hb.
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Eute onna npuunHa, no KOTopoit Tanauii, KagMuil U mogo6Hbie
MM 27TEMEHTHl OKAa3bIBAIOTCA OTMACHEHIIMMM ATAMM, 3aKIOUYAETCA
B MX TPaKTHYECKU BEYHOM CYIl[eCTBOBaHUM. [[e/10 He TONBKO B TOM,
4TO OHM MOTYT HAKAIIMBATHCSH B opranuame (kak kapmumit), [Tpocro
3TH 3/IEMEHTHI — BEPOATHO, KAK M KUC/IOPOJ, — MMEIOT O4YeHb CcTa-
O6unbHble, MpaKTH4YeCKH LIapoobpa3Hble Afpa, He NOLBepKeHHbIe
PaguoaKTMBHOMY pacnany. ViMeHHO o3TOMY COepsKaHMe KaXoro
M3 YIIOMAHYThIX 3/IEMEHTOB B 3eMHOI1 KOpe JocTaTo4HO Benuko. Ha-
MPUMEP, CaMblii TAXKe/bIi I/IEMEHT, UMEIOLLMI IONTHOCTBIO CTa0M/Ib-
HbI€ M30TOMLI, — CBMHEIl — HaxoauTcA B 82-1 K/IeTKe, 3TO OJIHO M3
«MarM4eckux 4mcen» tabmuuel Menneneesa. B cnemyromeit, 83-i,
HAXOJUTCA elle Oomnee TAMXKENbIH M TIOYTH CTONb >Ke CTAOMIbHBIH
3/eMEHT — BUCMYT.

[Mockonbky mocneguuit urpaeT ocobyio ponb B «KOPHOPe AI0B»,
CTOMT mofpo6GHee OCTAHOBUTBCA Ha 3TOM CTPaHHOM 3neMeHTe. Bot

JIMIIb HECKOMBKO (DAKTOB O HeM.

YHEHbIE nngmepnhn“‘ YTo aTOM Xora BHCMYT — GBHOBaTbIIT{ Me-

BUCMYTa ABNACTCA HE CaMbIM Tal C IETKUM PO30BBIM OTTEH-
TAMKENBIM U3 CTabunbHbIX, KOM, OH TOPMT CMHMM Il/Iame-
HO CaMbIM JOATOXMBYLLIUM HEM M MCIIYCKAET YKeNMTHIH ObIM.

M3 TEX, KOTOPbIE B KOHLIE KOHLOB
0e3B03BPATHO HCYEHYT.

Ilopo6HO KagMMIO M CBHHLY,
BMCMYT M3JaBHA IIHPOKO MC-

MONMb30BANCA B M3TOTOBNIEHNH

Kpacurenei. YacTo oH sameHs-
€T «KPacHblit CBUHE1» B OfIHO U3 Pa3HOBMIHOCTEH TPecKyuux dei-
€PBEPKOB, M3BECTHBIX KaK «IpakoHby sifijar». Kpome Toro, us muo-
JKeCTBa COeIMHEHMN 3n1eMeHTOB Tabnuubl Menngeneesa BUCMYT —
OJIHO M3 HEMHOIMX BEIIeCTB, PACIIMPAIOLIMXCA NPU 3aMep3aHun.
Mei He 3aqyMbIiBa€eMCA O TOM, HACKO/IbKO 3TO CTPaHHOE CBOWCTBO,
TaK KaK OHO IIPHUCYIle CaMoMy 0ObIKHOBeHHOMY 7/bfly. Brmaropmaps
3TOMY JI€[ BCCTa OKaSHBaeTC}I Ha IMOBEPXHOCTH BOIBI, ¥ IO HUM
nnaBawT peibbl. TeopeTHdecku Ha 03epe U3 BUCMYTa JO/DKHO ObLIO
6b1 MPOHCXOAUTE TO K€ CaMOE. Tem He MeHee B TaﬁJIHI.[E 3NEMEHTOB
3TO CBOWCTBO NMPAKTUYECKM YHMKANbHOE, TaK KaK TBEpPAble Tena
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mo4TH BCerfia 6o/ee KOMMAKTHBI, YeM >xuakocTH. Bonee Toro, Buc-
MYTOBBIH JIell, IIOXKANYH, Bbirsgen Opl IpocTo pocKowHo. BucmyT
IaBHO CTa/l H3/MOONIeHHDPIM HACTO/ILHBIM OPHAMEHTOM M IeKOpaTUB-
HOW Ge3fie/Ty1LKOH Y MUHEPA/IOroB M KO/IEKLMOHEPOB XMMMUYECKUX
37IeMEHTOB, IIOCKONbKY 00pasyeT ocobble MOPOMbl, UMEHYEMBIE «BO-
poHKOOOpa3HbIMM KpUcTannaMu». Takue KpucTanisl o Gpopme Ha-
MOMMHAKT U3ALIHBIE PaTyXKHble NeCTHUIbL. CBEXe3aMOPOXKEHHBIN
BUCMYT OO7blIIe BCETO HATIOMMHAET OXKMBIIME PAacCKpalleHHBIE PU-
cyHku Maypuua KopHenuyca Smepa*.

BucMyT Takke MO3BOMM/ YU€HBIM ele TAyOxKe 3arliAHYTb
B CTPYKTYPY PaiMOaKTHBHOM MaTepuu. B Teyenue necatuneTui yye-
Hble He MOI/IM pa3obparTbCs ¢ B3aMMHO NMPOTHBOPEYALMMM pacye-
TaMu, NPU3BaHHBIMM OMPENeNTD, OYAYT /IM Te UM MHBIE 3/IEMEHTHI
cywecTBoBars Be4Ho. Tak, B 2003 rogy ppanuysckue pusnku BIsam
06pasibl YMCTOrO BMCMYTA, IOMECTH/IM €T0 B C/IOKHBbIE 000MOYKHY,
4TOOBI MCKMIOYMTD M060e BHEIIHEe BO3JEICTBME, W MOAK/IIOYHIIN
K CHCTEME JIeTeKTOpbl, 4TOOBI ONpefenuTh Nepuop Monypacnaaa.
[lepuon monypacnaja — aTo Bpems, 3a KOTOpOe pacrnajjaeTcs rno-
NMOBMHA BCEX aTOMOB 3nemeHTa. [lepuo nonypacnaja — OCHOBHOM
TapaMeTp, ¢ IIOMOIIbI0 KOTOPOTO XapaKTepU3YIOT pafiM0aKTHBHEIE
anemenThl. Jlomyctum, y Hac ecth 100 rpaMMoB pafiHOaKTUBHOTO
anementa X, u yepes 3,14159 rosa pacnapierca 50 rpaMMoB U3 3TOM
Macchl. JTO 03HAYaeT, 4YTo Nepuoa noaypacnaaa afneMeHTa X paBeH
3,14159 ropa. Eme yepes 3,14159 roja ocranercsa 25 rpaMMoB 3j1e-
MmeHTa. CornacHo Teopuy AAepHOM QU3NKH, TIepMOJ MONypacnaa
BUCMYTa JO/DKEH COCTaBAATb OKONMO 12 MMANMApRoB MH/IIMAPHOB
IeT, 3TO 3HaYMTENbHO Oonblue, YeM Bo3pacT BcenenHoit. MoxHo
layke YMHOXMTb Bo3pacT BeeneHHoi cam Ha cebs M MOTY4UTh MpH-
MEPHO TaKyio e uudpy. Takum 06pa3om, B HACTOALLMHA MOMEHT MBI
uMeem mpuMepHO 50%-HYH0 BepOATHOCTD HabmoaTh pacnaj mo6o-

* 3HaMeHWTRIH TONMAHACKHI XYROKHHK-aBaHrapauct (1898-1972), HaBeCTHEIN CBO-
HMH CmPPEﬂﬂHL’TH‘IECK}lMH l‘IBDﬁPEEKEHl‘U]MI{ € “HEeBO3IMOMHON ['EDMETPBE;[)&. —
[pum. nep.
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TO OTAE/IbHO B3ATOro aroMa BucMyTa. PpaH1y3CKMil IKCIEPUMEHT
MOXHO OBI/IO B ONpee/leHHOM CMBIC/Ie CPaBHHTD C BOIUIOLIEHMEM
ciokeTa nbecel «B oxxupanuu Topo»*. Ho, kak HM yOMBHUTENBHO,
onbIT yaancs. ®@paHifysckue ydeHbie cobpanu JOCTaTOYHO BUCMY-
Ta M 3aMaciUCh JOCTATOYHBIM TEpIeHueM, YyToObl 3aduKcMpoBaTh
HEeCKONbKO aKTOB pacnafga. OHM DOATBEpAMAM, UTO aTOM BUCMYTa
ABAETCA HE CAMBIM TSAKEMBIM M3 CTAOMIBHBIX, HO CAMBIM IONTOX M-
BYILMM M3 TeX, KOTOpbIe B KOHI1Ie KOHLI0B 6€3B03BPaTHO MCYE3HYT.

JKusonucuvie 80poHKo0GPAIHbIE KPUCMATLL OGPAIVIOMCS U3 PACHAABIEHHO20
BUCMYMA, KOMOPLI ocmblaaem u o6pazyem (uzypy, HanomMunamue
MuHuamiopHste necmuutor. {leped samu Kxpucmann WUPUHO ¢ nadoHy

sapocnozo weaosexa (Ken Kepangd, «Kpucmans Annumurneds)

IMogo6Hublit sxcepuMenT ceityac npopoputcsa B Anonun. Lens
€ro — OMpeNeNnTb, PacHafeTcs M Korpa-uubyab 6cA marepus.

* Ibeca upnangckoro apamatypra-abeypnucta Coamosna bekkera (1906-1989),
paccKashiBawINan o OECKOHEMHOM OHHAaHUH JIBYMA FMABHBIMH FEPOAMM HEKOETO

Tomo. — lipum. nep.
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HekoTtopble yuyeHble MOAAraoT, YT0 NPOTOHbI — MEPBOKUPIHIUKH,
13 KOTOPBIX COCTOAT BCE 3/IEMEHThI, — He COBCEM CTaOMIbHBI 1 MMe-
10T Mepuoj| noaypacnaja He MeHee 100 MMANUMAPAOB TPUINHMOHOB
TPU/IIMOHOB 7IeT. TeM He MeHee 3TO He CMYTM/IO COTHM OTBaXKHBIX
y4eHbIX, KOTOpbie 06ycTpouin B r1yboKoii maxre OrpoMHbII MOJ-
3eMHbIN OacceiiH, HaNOMHEHHbIM CBEPXYMCTON AMCTUIMPOBAHHOM
BOM0#t. Baccelin OKpy:unyu HeCKOIbKUMMM PAJlaMyM CBEPXYYBCTBM-
Te/bHBIX AAaTYMKOB, KOTOPBIE JO/DKHDI CpaboTaTh, ecimn saduKcHpy-
10T pacnaj npoToHa. MIHTepecHo 0TMETHTD, 4T0 HacceiiH HaxomuTCA
B Tex e mwaxrtax B Kamuoke. M, Kak H1 Ma/loBEPOATEH ITO/IOXKMUTEND-
HBIJ MCXOJ] TAKOTO OMBITA, OH ropasjio 6onee besonacex, yeM HeJlas-
HME MPOMBINITIEHHbIE PaspaboTKM B 3THX LIAXTaX.

Ho npumno BpemMa pacckasaTh BCKO mpasfy o BucMmyTe. Crporo
TOBOPA, OH PaIMOAKTHBEH, a YYHTbIBAA €ro KOOPIMHATHI B EPHOU-
4eCKOM CUCTeMe, MOKHO MPEATON0KNTh, YTO 3TO YPE3BHIYANHO AMI0-
BMTOE BeleCTBO. BUCMYT HAXOJMTCA B TOM e rPYTIIe, YTO CypbMa
M MBIIIBAK, K TOMY K€ IPUTAW/ICA B PANY CaMbIX TOKCUYHBIX MeTal-
nos. Tem He MeHee BUCMYT CpaBHuTenbHO Gesppenen. O faxe mpu-
MEHAECTCA B MEJMLMHE: BPa4M BBIIIMCHIBAIOT CONEPIKALLME €ro mpe-
naparbl (Takue Kak «[lenToGucmon») wisi 60pbOBI ¢ A3BOM JKEMyAKA.
Kcrarn, Korga y 4enoBeka, OTPaBMBIIETOCA KagMMEM, HAYMHAECTCA
fMapes, B KauyecTBe NMPOTMBOANMA OOBLIYHO MCIIONb3YETCA MMEHHO
BMCMYT. Boobille, 13 BCeX 3/IEMEHTOB BUCMYT, NOXKa/yil, HauMEHee
COOTBETCTBYET CBOeMY MecTy B Tabmuiie. MoxeT ObITb, 910 locaXxna-
eT XMMUKaM M pU3MKaM, KOTOpPEIE CTPEMATCA CBECTU IEPHOAMYECKYIO
CHCTEMY K MaTeMaTHYecKu TOYHbIM 3aKOHOMEPHOCTAM. BucmyT emge
pas mokassbiBaeT, uto Tabnuia Menfeneepa nmomHa MHTEpPeCHEHIMUX
MCTOPMI C HEOXKMIAHHOM Pa3BA3KOM, [MTABHOE — 3HATh, ITle MCKaTh.

I[Tocme Toro Kak s pacckasan 060 Bcex MCKMIOYUTENbHBIX CTPaH-
HOCTSIX BMCMYTa, Bbl MOXXETE CHeCTb ero cBoeobpasueim «bmaro-
ponHbiM MeTannom». OH HEMHOTO HaNlOMMHAET O/IArOPONHbIE rasbl,
KOTOpbIE NepeceKaioT Tabnuily 1o BepTUKa/Ii, Pasie/iad JBe TPyl
APOCTHBIX — HO N0-Pa3HOMY APOCTHLIX — MCKAKYHUTENbHO aKTHB-
HBIX 371eMeHTOB. Tak 1 6e300MAHDI BUCMYT ABIAETCA B «<KOPHIOPE
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AnoB» Hebonbmoi oTaymuHoiL. [lepenm HUM MAYT TpagMIMOHHBIE
AABl, BBI3bIBAKOIIME PBOTY M CHIbHBIE GOMM. 32 HMM THe3NATCA
yOuiicTBeHHBIE PAJIMOAKTUBHBIE BEIIECTBA, O KOTOPBIX [OMET Pedb
AablIe.

Cpasy 3a BUCMYTOM C/IEAYeT [IOIOHMI, AT U3 A40B HALLETO aTOM-
Horo Beka. OH HEMHOr0O HAIIOMMHAET TA//IMA — IIpH OTPABAECHUM
MM Y 4YelIoBeKa BhiNajalT Bonockl. [Tocne monoHus uper acrar, HO
00 3TOM KpajiHe pefiKoM 3/IEMEHTE Mbl IOTOBOPUM HECKOMbKO HIKE.
Hanee Haxopmtca pajodH. OH ABaseTcA OMaropofiHbIM ra3om, mno-
3TOMY He MMEET HM L}BETa, HM 3amaxa, a TAK:Ke HU € 4eM He pearu-
pyet. Ho, mockonbKy pafioH ropasfio Ta:xenee Bo3fiyXa, oH GbICTpO
OCaKMIaeTcA B JIETKUX, I7ie MCTTyCKaeT OnacHeiflnne paanoaKTHBHbIE
YacTUIbL. ITO HeM30EKHO MPUBOIUT K PaKy NerkKMX — OdepefHOM
M3OLIpeHHBIN criocof yOuitcTBa, KOTOPbI TauT B cebe «KOpULop
AOOB».

JleiicTBUTeNIbHO, BCe 3/1eMEHTHI M3 HMJKHEH YacTH Iepuoamye-
CKOWM CMCTeMbl pPaJiMOaKTUBHBI. PaJiIMOaKTHBHOCTL BHU3Y TabnMubL
WTPAET NMPAKTUYECKH TAKYIO K€ BaXHYHK PO/ib, KaK MPaBUIO OKTe-
TOB B €€ BepxHei 4acTu. 1oyt Bce NpMKAaHbIe CBOMCTBA THAXe-
JIbIX 3NIEMEHTOB CBA3aHbI MMEHHO C T€M, KaK M C KaKOoW CKOpOCTbIO
OHM pacnajialoTca. YTo6bI mydnle NOHATH 3TY 3aBUCMMOCTD, flaBak-
T€ BCTIOMHUM MCTOPMIO OfIHOTO MOJIOOTO aMepMKaHLa, KOTOPbIN,
Kak u Ipam ®Openepuk fAur, ucnbiTeiBan H0ne3HeHHYI0 TATY K Onac-
HbiM anementam. Ho [lapng Xau, Hamn cnegyiommii mepcoHax, co-
BceM He G componarom. Ero »usup crnoxmnace Tparmieckm mno
TOM mpu4MHe, uTo [I3Buj cTpacTHO xenan nomorars moaaM. OH Xo-
Te/l pemnTh NpobnemMy MUPOBOrO SHEPIeTHMHECKOro KPU3nca M M3-
6aBuTh UMBMIM3ALMIO OT HedTAHOI 3aBucumocT. W xenan storo
TaK CHM/IBHO, KaK MOXKET Yero-To XOTeThk TONLKO nogpoctok. M Bor
B cepenuHe 1990-x aroT 16-1eTHUI AeTPOATCKUIL NapeHeK BLIyMan
cobcTBeHHDIN Oe3yMHBIH TalHBIN IPOEKT: OH PEIIM/ CKOHCTPYHPO-
BaTh AJIEPHBIN PEAKTOP B Capae Ha 3ajIHeM fJBope" .

ll3Bup Hayan ¢ Manoro, BIOXHOBUBIIKCH SHUMKTOMEAUeH «30-
7I0Tasg KHUTa XMMHUYECKUX IKcrepuMeHToB». OHa 6bina HamMcaHa
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B TaKOM JKe TOITHOTBOPHO-CEPbe3HOM TOHE, Kak M obpasoBarenb-
Hble Gpuabmel 1950-x, KoTopbie KPyTUIN B KMHONEKTOpUAX. Momo-
A0it YeTIOBeK TaK YBAEKCA XMMMeEl, 4TO MaTh ero IEBYIIKYU 3armpeTH-
J1a €My TOBOPMTB C TOCTSMY HA COBMECTHBIX obefiax. Jleno B ToM, 4T0
JaBup, m06MBIIMIT PACCYXKAATD C IIOTHBIM PTOM, TO 1 [1€/10 coobian
HeanmneTUTHble PAKTBI O TOM, KaKMe XMMMYeCKMe BelecTsa cofep-
JKaTCA B NpeyaraeMblx roctam Omopax. Ho ysnevenne [aBupa He
OrpaHM4MBaIOCh Teopuei. Kak u MHorue apyrue yBjleYeHHBIE XM~
MMel NOOpPOCTKH, XaH BCKOpe peLUiil He OBOABCTBOBATLCA CBOMM
XMMHUYECKNM Ha0OpOM M CTaJI CTABUTD OIBITHI C [10-HACTOALIEMY Ce-
phe3HBIMM XMMUKaTaMu. J3-3a aTOro cropeny cTeHk M KOBEp B €70
koMHare. Matb motpefoBana ot Jlapuaa nepeHectu naboparopuio
B MOJ{Ba/, a MOTOM M B CapaifYMK Ha 3ajlHeM IBOPE, KOTOPHIi MOfl0-
10eN 71 9TOM ey KaK Hemb3s
nyuure. Ho, B oTimm4me ot 607b-
WMHCTBA MHOroobelamoumx
y4eHpiX, [aBup He CAMmIKOM
COBEPLIECHCTBOBA/ICA B XMMMH.
Opnaxasl mepen cobpanuem
60lickayTOB OH Kpacun cebe
KOXKY B OpPaHJKEBBIN LIBET, M BJPYT CPEACTBO /A 3arapa, KOTOpoe
OH KCMO/Ib30Bas, BPLI3HYNIO M MOMTHOCTBIO MCTAYKaI0 eMY JIMIO.
Kpowme Toro, 0H cOBeplIM/ NOCTYTIOK, HA KOTOPBIN CIIOCOOEH MHMIIb
COBEpLIEHHO He pa3fupalonmitca B XMMUM YeT0BeK — MOMbITA/ICA
PacToNOYb OUMIEHHBII KaaHit B HeGOMbII0i eMKOCTH TIPY TIOMOILM
oTBepTKM (Hy 0-0-04eHb nnoxan udes!). Ele yepes HeCKOMbKO Mecs-
LeB OKYZHCT BbIYAKMBaJI ¥ HErO U3 I71a3 OCKO/IKM NIIaCTHKA,

Ho smoxmiovenms [oBuaa Ha 3tom He sakoH4ymauch. Ilpaspa,
cleyeT OTAATh EMY LO/DKHOEe — OH Opancs 3a Bce Go/ee CIOKHbIE
3aTeM, pelliuB, HAKOHel, CKOHCTPYMPOBATh AflepHbIi peakTop. s
Haya/a OH NPMMEHM/I Te CKY/HbIe 3HAHMA AJZEPHON PU3NKH, KOTO-
pbie 1066 ¢ 6OMBIIMM TPYROM. 3HAaHUA 3TH OH, PasyMeeTcs, IpHu-
obpen He B mkome ([IaBup ObIN HE3aAMHTEPECOBAHHBIM M JIAXeE Jle-
HUBBIM yueHUKoM). Bcio mEoOpMaInio oH momyuun u3s cTapaTenbHo

MonoHMI HEMHOTO HANOMUHAET
TaNAUit — NpH OTPABREHMA UM
¥ UenoBeKa BbINafaiT BON0ChI.
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nepenucaHHbIX GnecTaumx 6yKIeToB, NponaraHAMpPOBaBIIMX A/Ep-
HYI0 3HEPTETUKY, M U3 TIEPENMUCKM C KAKUMU-TO YMHOBHMKAMH, KO-
TOPBIX eMY YAanock nepexutputh. OHU MOBEPUIH, YTO HEKMUIT «ITpO-
deccop XaH» X0UeT NMPOKOHCY/IBTHPOBATBCA O MOCTAHOBKE IKCTIE-
PHMEHTUB O CBOMX BOCIﬁPaH{EIEMIJIK CT}'HEHT'CIB.

B wactroCcTH, [I9BHA NOSHAKOMMICA C TPeMs OCHOBHBIMM AJI€p-
HBEIMM ITpOLIeCCaMM: [e/leHMeM A/Ipa, CHHTe30M M pafMOaKTHBHBIM
pacnagoM. 3Be3fbl TOPAT MMEHHO MOTOMY, YTO B HMX IpOTeKaeT
AJEPHBI CMHTE3 C YYaCTHEM BOLOpPO/ia. TO OYeHb MOLIHLIN U 3¢-
(eKTHBHBIN NPOLECC, KOTOPbIA, OJHAKO, NPAKTHYECKH HE IIpUME-
HATCA B ANEPHOI 3HepreTHKe Ha 3emne. [leno B ToM, YTO Ha HalIeH
TTaHeTe KpaiHe CMOXKHO CO37IaTh TEMIIEPATYPY M IaBleHMe, Heob-
XOfIMMBIE JIIA 3aITycKa AflepHoro cuHTe3a. [Toatomy [lasup pemnn
MCTIONB30BATh pacraj Aflep ypaHa ¥ paiuOaKTUBHOCTh HEHTPOHOB,
KOTOpble BO3HMKAIOT MPHU JlefleHH ypaHa B KauyecTBe MOGOYHOro
npopykra. CpaBHMTENIBHO TAXKENbIE IIEMEHTH, HApUMep YypaH,
HecrmocoOHbI yiep)kaTh BCe MPOTOHBI B CBOeM HeGonbmIOM Afpe,
MOCKONbKY YacTHIBI C OOMHAKOBBIMM 3apsijlaMH OTTANMKMBAKTCH.
[TosToMy B TaKMX Apax NPUCYTCTBYET GO/NbIIOE KONUYECTBO Hell-
TPOHOB, UTPAIOIMX PO/Ib cBOeoOpasHoro «6ydepar. Koraa Tsaxensii
aToOM JE/IMTCA Ha JiBa IETKMX aroMa MpuOIM3HTEeNbHO OMHAKOBOTO
pasMepa, B IOCIeTHNX TpebyeTcs 3HAUMTENBHO MeHblIIE «6yhepHbIX»
HEMTPOHOB, MO3TOMY NHIIHME MONPOCTY oTbpackiBaloTcA. MHoraa
3TH HEUTPOHBI CPasy 3aXBaTHIBAIOTCA PYTMMH aTOMaMy, pacmono-
JKeHHBIMM TIO6NM30CTH. B pesynbrare Takue aTOMbI CTAHOBATCA He-
cTabMIBHBIMY, ENATCA U BHICBOOOXK/IAIOT ellle 6O/bIle HEUTPOHOB.
Tak BosHMKaeT nenHas afepHas peakuus. B aromHoi 6ombe ator
mponecc NpocTo MMYyCKAaeTCA Ha CaMOTEK. PE&KTOP — 6011&'!3 C/IOKHOe
YCTPOMCTBO, TaK KaK B HeM TpeOyeTcs «pacTAHYThb» Jie/leHHe Ajlep Ha
cpaBHMTe/IbHO onrui nepuof. OcHoBHas npo6nemMa TEXHUYECKOTo
XapakTepa, C KOTOPOif CTOAKHY/ICA [I3BMA, 3aK/II04a/1ach B CIEAYIO-
LieM: 110C/Ie TOTO KaK aToM ypaHa Ie/IATCA M UCITYCKaeT HeMTpPOHB,
obpasyommecs B pesynbrare 6ojnee nerkue aToMbl OKa3biBalOTCH
crabunbHbiMu. OHM He MOTYT MOJJEPXKMBATh LIEMHYIO peakiHio.
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Taxum ofpa3soM, o6bIMHbIE AIePHbIE PEAKTOPBI MOCTENEHHO «yTaca-
10T» M3-3a HELOCTATKA TOI/INBA.

Ocoshae 310, [[9BMj pelnsI MOUTH ropasjo Aajblle CBOMX Mep-
BOHAYa/IbHBIX [UIAHOB, CBA3AHHBIX C NOMyYeHueM BOOOpakaeMoil
6/1arogapHOCTH «3a MPOABIDKEHME SAIEPHON SHEPreTMKM» — a Bellb
CHa4a/la OH JeHCTBUTENbHO MedTas muiub 06 3ToM, Ho Xan ysnexcs
ropaspo 6onee npecTynHoit uaeeit. OH pelIul MOCTPOUTb PeaKTop-
pasmHoxuTens (6punep). Bpuaeper camu obecneunsalor ceba Tonnu-
BOM 3a CYET CTIOXKHOM KOMOMHALIMIM MCNONb3YEMBIX PafIHOAKTHBHbIX
U30TONOB. [lepBHYHBIM UCTOUHNKOM SHEPrUMU /1A Opusiepa ABNIAIOT-
CAl TOTMIMBHBIE TabMeTKY U3 ypaHa-233, KOTOPBIf pacnafaeTcs noyTu
cpa3sy. Yucno 233 o3HavaeT, YTO B AApe 3TOTO M3OTOMA ypaHa cofiep-
)arca 92 npoToHa* u 141 HeitTpoH — ofpaTuTe BHMMaHMe Ha U36bI-
TOK HelTpoHOB. Ho ypaH momxeH GbiTh 3aKTI0UeH B KOHTElHep U3
HeMHoOro bonee nerkoro snemMenTa, Topus-232. B pesynbrate nepsoro
3Tana fie/leHNs aTOMbl TOPMA 3aXBaThIBAIOT IMLIHME HEATPOHBIL U TIpe-
BPaLlalTCA B TOpMit-233. TOT HecTaOMIbHBII 3/1eMeHT MofBepraeT-
ca Oeta-pacnajy, Tepas oauH 3MeKTpoH. ITocKONbKy aneKTpuyecKkue
3apAfbl B IPMPOJie BCEra CTPEMATCA K PaBHOBECHIO, TOPMI, TEPSIO-
LM 3MEKTPOH, TAKXKe MpeoOpasyeT OfANH U3 HEATPOHOB B IIPOTOH.
ITony4mB 3TOT HOBBIN MPOTOH, TOPUII-233 NpeBpallaeTcs B U3OTOI
CNENYION[ero MeMeHTa NePUOINYECKOi CHCTEMBI, MPOTAKTUHMIA-233.
KoTopstit, B CBOIO OUepefib, TaKXkKe HECTAOMIEH: OH TEpAET ellle OfUH
97eKTPOH M MpeoOpa3yeTca B TOT CaMblil U30TOTI, € KOTOPOTO BCE Ha-
YMHANO0Ch — B ypaH-233. Tak Mbl moutu BonuebHsIM o6pasom mo-
JIyYaeM CBeXKee TOIUIMBO IS HAILETO PeaKTopa, MpocTo KOMOMHMpPYs
HY>KHBI€ 5/IEMEHTH] B IPABWILHOM MOPSfKE.

Hopuj 3aHMMANCA 9TUM [IPOEKTOM [0 BOCKPECEHbAM, TaK KAK
110C/ie pasBofia pojuTe/el IPOBOAKI ¥ MaTepH IUINb YacTh BpeMe-
Hit. B ensx 6e3onacHOCTH OH pa3fo0bi/l CTOMATONOTMYECKMUIA CBIH-
LOBHIH TIepegHUK, 4TOObI 3alMIaTh CBOM BHYTPEHHME OpIaHBL

* 92 NpoTOHA COOTBECTBYIOT KOMHYECTBY SMEKTPOHOB BOKPYT aTOMHOIO Afipa U pas-
HBI IOPAAKOBOMY HOMEpY a/eMeHTa B Tabnnie Menneneesa. — [Tpum. Hayy. ped.
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Beakwuit pas, mpoBeia HECKONBKO YAacoB B capae Ha 3aJiHEM JBOPE,
Haeup nepeonesancsa. Marh M OTYMM N03Ke NPU3HABAIUCH, YTO
MHOIJIa 3aMeya/y, Kak NapeHb BhIOpackIBaeT XOPOLIYIO OHEXAY,
M CYMTA/IM 9TO CTPAHHbIM. TeM He MEHee OHM nonaraau, 4ro lssung
OPOCTO YMHEE MX M 3HAET, 4TO [|e/IaeT.

CambIM IIPOCTBIM 3TAIIOM 33ailyMaHHOI XaHOM 3areu Obla, TIO-
XKanyi, nouck topusa-232. Couepiallue ero feTan UCKTIOYHTENb-
HO TYIOIIIABKH, 103TOMY IPH HarpeBaHUM OHM APKO cuAKT. Takue
3armyacTM C/IMILIKOM OMacHbI, 4TOOBI MONMBb30BATHCA MMM B IOMAILIHMX
NlaMMax HaKaAMBaHMA, HO B MPOMBINIIEHHOCTH, 0COOEHHO B TOPHO-
A0OBIBAIOIINX OTPACHAX, TOPUEBbIE CBETHIBHUKHM MCIO/NB3YIOTCH
MIOBONIBHO YacTo. B xawecTBe MCTOMHMKa CBeTa B TOpMeBOI JiamIie
NPUMEHAETCA HE HUTh HAaKa/IMBaHMA, A ClelMa/IbHas POBO/NIOYHANA
CeTh, HasbIBaeMas KanuibHou cetkoit. Korga Jlasup sakasan cotHm
TAKMX 3aMIaCHBIX CETOK y ONTOBMKA, ¥ TOTO HE BO3HMK/IO HUKAKMUX
nopospennit. 3arem XaH, NpoAEeMOHCTPHPOBAB CBOM YCIeXH B XM-
MMM, pacniiaBu/l KalHMiHbIe CETKM B TOPHMEBBINA IIJIAK, MONEPHKH-
Bas CTabM/IbHYIO BBICOKYKO TEMIIEpPATypy NP TOMOIM NasTbHOI
naMnbl. ITOT Marepuan oH 0bpaboTan nMUTHEM, HA KOTOPBIN MpHU-
UIIOCH TIOTPATUTD LENYI0 THICAYY OTAPOB — AUTHI 6bIT JO6BIT M3
Oarapeek, paspesaHHbIX Kycaukamu. [lamee JI3Buj HarpeBasn uulak
€ AKTUBHBIM MUTHEM Ha ropenke DyHsera, monmy4us B peaynsrare
ouMieHHk Topuit. Bor u 6bina roroBa ornuyHas obonoyka mis
Gynymieit akTHBHOM 30HbI peakTopa.

K coxanenuto (unu, Hao6opor, k cyacTbio), [19Bnj oTIM4HO pa-
306pazcs B XMMUM PAJMOAKTUBHBIX /IEMEHTOB, 2 BOT B AJl€PHOM
busuke coobparkan oueHb n10X0. VTak, emy eute Tpebosanocs o-
CTaThb ypaH-235 ana obnyyeHus TOpuA M cuHTe3a ypaHa-233. [lo-
3TOMY OH NMPUKPENU/ Ha NpuBOPHYI0 10cKy cBoero «[ToHTHaka»
cuyeTymk [eiirepa (3To npubop, KOTOPHI perucTpUpyeT panuoax-
THBHOE M3/TyYeHUe, U3[laBas XapakTepHOe NMOTpecKMBaHue) u mno-
€Xaq Mo CeNbCKUM paifoHam mrata Muuuras, kak 6yATo MOr Tak
3aMpoOCTO HATKHYTbCA Ha ypaHoBoe MecTopoxkienue. Ho obbru-
HBIM ypaH TMOYTH MOMHOCTHIO cocTOMT M3 u3orona U-238, oyeHp
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cnaboro MCTOYHMKA pajnoakTiuBHoCTH. Paspaborka cocoba obo-
rauleHus YpaHOBOM pyIbl M OTAe/IeHud ypaHa-235 ot ypaHa-238 —
XMMUYECKM COBEPIIEHHO MAEHTHYHBIX META/UIOB — IIPEJICTABIAET
coboif, B CYINIHOCTH, BaXKHeilIee JOCTUKeHMEe MaHX3aTTEHCKOrO
npoekTa. B koHIle KoH10B [[aBuAy ynanock npuoOpecTn HEMHOTO
ypaHa y COMHUTENBHOrO MOCTABIIMKA M3 YeXMHM, HO 3TO, OMATH XKeE,
6611 HeoGoraleHHbIN ypaH, a He Tak Heobxoumasn saTpaska. Or-
Ka3aBIIMCh OT MepBOHAYA/JIbHOM ufen, XaH COOPYAUT «HEHTPOH-
HYIO NYLIKY», YTOGBI yKe ¢ ee MOMOIbI0 OOMyunTs TOPHIL M J0-
ObiTh ypan-233 TakuM oKojpHBIM NyTem. Ho «irymka» paborama
M710X0.

ITosxke B raserax ObUIO PACTHPKNPOBAHO HECKOIHKO CEHCALM-
OHHBIX MCTOPMIf, B KOTOPBIX YTBEP)KIanoch, 4ro [lasuay yaanoch
MOCTPOMThE B capae ANepHbIA peakTop. Ha caMOM [ene oH gaxe He
npubnusuncs K 3roi uenu. JlereHnapHbii dusuK-amepumuK Aslb-
6ept IMopco omHaXAL! NogcyMTan, yro y XaHa OBIIO B MUWIIMAPT,
MWUIMAPAOB Pa3 MeHbIlle PafHOAKTUBHOTO BelleCTBa, YeM Tpebo-
BaZ0Ch JU1sl BOTIIOLIEHUs ero 3aMbiciia. Pasymeetca, [lasua cobupan
ONMacHbIE BEI[ECTBA, M B 3aBUCMMOCTH OT MONYIeHHOM J03bI pagua-
LM, CYLeCTBEHHO yKopoTni cebe xusub. Ho Takosa peambHOCTb.
CywiecTByeT MHOKECTBO CnOcoOOB OTPABUTHCA PaliMOAKTUBHBEIMMU
BELECTBAMY M O4€Hb, OYEHb Mano MeTonoB (TpebylonMx ToYHOro
XPOHOMETPAXKa M C/IOXKHBIX IpUGOPOB), NO3BOJANMINMX YKPOTHTD
TAKE/NbIE 3NIEMEHTBI U CIENaTh U3 HUX YTO-HUOY/b Iy THOE.

Korpa momunmm cTano M3BECTHO O 1iaHax Jlssuaa, crpaxu mo-
pPANKa pelIMnyu JeCTBOBATh HaBepHsAKa. B nepsblil pas nonmuen-
ckue 3aceknu [[aBua Mo3fHO HOYBIO, KOTTA OH BO3HICA Y MAlIMHBI,
¥ NIPENONOAKUIM, YTO 3TO MAHK, BOPYIOIMIT IIMHEBL 3aiep)KaB nap-
HA M HaJaBMB HA Hero, rnoauieitckie obeickanm ero «[lonTHak» —
npudem, Jasug mio6e3Ho npegynpeaus MX O TOM, 9TO MalIMHA
MO/IHA pafMOaKTMBHEIX BemlecTs. Kpome Toro, nonuieickue Ham-
714 B aBTOMOOM/IE aMITy/Ibl CO CTPAHHBIM NOPOLIKOM M apecTOBa/H
[eBiaa mis nonHomacwiTabHOro gonpoca. XaH oKasaica JOCTaTou-
HO 3[[PaBOMBICIISLINM, YTOObI HE YIIOMMHATH O «PACKOYErapeHHOM»
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yCTaHOBKe, CTOsAIelH B capae. KctaTh, OH yXe ycnen o4t momHo-
CTbIO pa3o6paTh CBOI0 KOHCTPYKIIMIO, ONACasACh, YTO JOCTUT CIMIL-
KOM Cepbe3HBIX YCIIEX0B M MOJKET OCTABMTb Ha MeCTe MaTepPHHCKOTO
noma 6onburyio Boporky. Korga denepansibie cryx6s1 monbitamuch
BBUICHMTb, KTO fABJ/If€TCA 3aKOHHBLIM nipeAcTaBuTeneM [lssupma —
BEMb /10 CHX [IOP HMKTO He Npo6oBaj BTMXApPA OCYACT/IMBUTD BECh
MMPp JeLueBOil AJNEPHOI SHEPruei, — pasdMparTeNbCTBO 3aTAHYI0CH
Ha Mmecanpl. Tem BpemeHem Math J|3BMza, onacaBilascs, 4To y Hee
KOH(UCKYIOT JOM, OFHAXK/Ibl HOYBIO IPOHMK/IA B 1200paTopmio ceiHa
M BBIKMHY/A Ha CBAJIKY BCE, YTO TaM Hallza. Hepes HECKOMbKO Mecs-
1IeB TMKBUJATOPHI B CIIELOfieX/ie M C 000pyioBaHKEM I/iA paboThl
C OITACHBIMM BellleCTBAMM HATPAHY/IM B capail uepe3 COCEICKMIl 3a-
AHUI BOP M XOpOIIEHbKO ero obnickamu. [laxe Torga sanAsimecs
Ha MOy MHCTPYMEHTHI U JKeCTAHble HaHKM CTPALITHO U3NyYany, npe-
BBIILIAsA €CTECTBEHHBIN pafiMallMOHHEIH OH B TBICAYM Pas.

IMockonbky JIsBui He MMe/l HMKaKMX MPeCTYNHBIX HaMepeHM
(a 11 centsbpa 2001 roga euje He HACTYNIMJIO), €TO HE CTANM MPH-
BeKarb K orBercTBeHHocTH. Ho oH mpegcrasnsn csoe Gymyuee
MHa4e, HeXXenyu ero popureni. [locne oTuncnenna U3 KomnemKa ox
nowien Ha ¢IOT, UIBAB/AA ropAYee JKEIAHNE CIY)KUTh HAa AaTOMHOM
MOABOAHOM noake. YuuteiBas 6uorpaduio XaHa, BOGHHBIM «HUYe-
TO He 0CTABA/IOCh», KPOME KaK YIOBIETBOPUTH €r0 Mpock0y, HO TaM
napHs OTIPaBWIN Ha KamOy3 1 3acTaBuau Apanthb nany6y. K coxa-
neHuio ana [IsBuna, eMy Tak U He MPeACTaBU/ICA IIAHC CEPBE3HO 3a-
HATbCA HAYKOM B KOHTPOMMPYEMBIX YCTIOBHAX U TOJ HAYYHBIM PyKO-
BofcTBoM. KTo 3HaeT, MoxeT GbITh, OH cMOT ObI OOUTHCA CTOAIIMX
pesynbTaToB, y4MThIBask €ro IHTY3MA3M, YIIOPCTBO M TaNlaHT.

DuHAN MCTOPHMM «PaAMOAKTHMBHOrO GojicKayTa» MOMYYMICH me-
YajbHbIM. JeMoOunmsopasncs, dasua BEPHY/ICA K cebe momom
B IIPUTOPOJ, M CTa/ IPOCTO COHATBCA Oe3 mena. OH THXO MPOXKWI
HECKOJIbKO ieT, a B 2007 rofy nmoaminsa oOHapyAmia, 4T0 OH BO3MUT-
CA C aBTOHOMHO! MOXKapHOW CHTHa/nM3alMeil M3 TOrO0 MHOTOKBap-
THUPHOTO JioMa, e xul. [Ipoue rosops, [Iesuj nonajics Ha Kpaxe
3THX anmaparoB. YYUThIBaA MCTOpMI0 XaHa, 3TO OblO cepbesHOe
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NpecTyn/jeHue, TaKk KaK BaXKHYI0 ponb B paboTe CHUrHaIM3aiuu
WTpaeT pafMOaKTMBHBIA 3/IEMEHT aMepMIUMH — HafeXHBIH MC-
TOYHMK anb(a-4yacTHI], KOTOPbIE MOXKHO BMECTE C INEKTPUYECKUM
TOKOM IPOINYCKaTh Hepes MeTeKTOpbl AbIMa. JIbIM HaKalUIMBaeT
anbga-yacTUIBI, M3-3a YEro I/MeKTPHYECKas LeNb PasphIBAETCH
u cpabaTbiBaeT mokapHaa curhammsauusa. Ho [Issup mwianmposan
MCTIOIb30BATh aMEPUIMIL 1A CO3JaHMA elle OO rpyboi Heil-
TPOHHOM MYLIKM, IIOCKO/IBKY a/bga-4acTHLBI CIIOCOOHE! BhIIINbaTh
HEUTPOHBI M3 slep HEKOTOPBIX 37IeMEHTOB. JIelCTBUTENBHO, ele
noppoctkom [lasuza sajiep/kKuBany B IETHEM Jlarepe 3a BOPOBCTBO
OBIMOBBIX IeTEKTOPOB. Ha 3TOT pas ero cpasy apecToBanu.

Korga B 2007 rony ero cHMMOK, ClleaHHbll B y4acTKe, Moman
B PYKM JKYPHA/NIUCTaM, 0Ka3anochk, 4To dusnoHomus [IaBuaa nokpsi-
Ta KpPacHBIMM NATHAMK, KaK 6YITO OH CTpajan oT ocTpoi yrpeBoii
CHITM M pacuiapanbiBan cebe muio K0 KpoBu. Ho 06bIMHO y My»KYMH
rnocne TPUALATH YTPeBoit chitk He ObiBaeT. Hanpawmsancs BeiBog,
410 3Ta 60Ne3Hb CBA3aHA MMEHHO C ANEPHBIMU IKCIIEPHMEHTAMM,
KOTOpbiMM XaH yB/IeKa/Ics B WHOCTH. Ero ncropus HanoMuHaeT, 4T0
371EMEHTBI, BBICTPOMBLINECA M0 HUKHEMY Kpato Tabnulibl, KOHEYHO,
He AI0BUTHI B TPAAMLIMOHHOM [IOHMMAHMK 3TOTO CNIOBA, B OTIMYME
OT META/VIOB M3 «KOpHMAOpa Aj40B». Ho pannoakTUBHBIE 3MEMEHTHI
AOCTATOYHO KOBAPHbI M MOTYT CIOMATb YE/10BEKY KH3Hb.



10. TIPUMUTE ABA 3JIEMEHTA,
NEPE3BOHUTE MHE YTPOM
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H epuoMuecKas Tabnuija NMO/AHA NepeMeHYMBBIX 3/1EMEHTOB,
BOMBIIMHCTBO M3 KOTOPHIX rOPasfo CIOXKHEe, YeM NPAMOTIN-
HelfHBIE arpeccopsl 3 «Kopuzopa AxoB». CTpaHHbIE 3/1eMEHTHI TBO-
PAT B HallleM OpraHu3Me CTpaHHbIE [le/la — 3a4acTyIO BO Bpejl HaM,
HO MHOT/IA ¥ Ha T10/Ib3Y. DJIEMEHT, TOKCUYHBIN B OHUX 0OCTOATENb-
CTBax, B APYTMX MOXKET OKa3aThCs NPOTHBOAJMEM, KOTOPOE CraceT
JKM3Hb. INEMEHTBDI, y4acTBYIOLIME B HalleM MeTabonu3Me KakKMM-TO
HeOOBIYHBIM 00pPasoM, MOTYT CTaTh /IS BPa4ye€il HOBBIMM JIMATHO-
CTHYECKMMH HHCTPyMeHTaMu. B3anMocBa3n MeXy HUMK U TeKap-
CTBaMM JlaKe IIOMOTAIOT NPOACHUTSH, KaK CaMa )M3Hb BEI3PEBAET U3
HEOAYIIEBIEHHOTO XMMHYECKOTO MaTepuasa, HAMOMHAIIETO Ile-
PMOMYECKYIO CHCTEMY.

JlexapcTBa Ha OCHOBE HEKOTOPBIX J/IEMEHTOB MMEIOT YAMBUTE/Ib-
HO faBHIoK McTopuio. [Ipegnonaraercs, yro ApeBHepuMckue odu-
nepsi Gonem MeHblle, YeM NPOCTbIE IETMOHEPDI, TAK KaK €N C Ce-
pebpsaubix Tapenok. Kak uu 6ecrionesna 6puia TBepaas Bamora B Au-
KMX KpasX, OONbIIMHCTBO CeMell aMepUKaHCKMX MEpPBOIPOXOMLER
06bI4HO Opanu ¢ coboit B MyTh KAK MUHMMYM OJIHY XOPOILYIO ce-
pebpaHYI0 MOHETY, KOTOPYIO TPOBO3UNM B (yproHax «KoHectorar*
yepes npepuu, 3aDOTAMBO CTIPATaB B MOMOYHOIM KpbiHKe. MoHeTa

* 3namenuThiii Gypron amepukaHckux nepecenettes. — IIpum. nep.
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Mnasa 10. MpumuTe ABa SNeMeHTa, NEPEIBOHMUTE MHE YTPOM

Obina HyXKHa He KaK NIaTe)XKHOe CPEJICTBO, 2 YTO6BI MONOKO He Mc-
nopTunock. VissecTHblii pecniextabenbubiii acTpoHoM Tuxo Bpa-
re, CIOMaBILIMi HOC BO BpeMsA MbAHOM 1ysnu B 1564 rogy B roxo
OcBellleHHOM GaHKeTHOM 3ane, 3aka3an cebe NpoTes HOCa U3 cepe-
6pa. DTOT MeTaI BCeria CYMTAIICA MOJHBIM M, 4TO TOPasfo BaXKHee,
nomoran 6oporbcs ¢ ungekumamu, [IpaBna, OH CAMLIKOM 3aMETHO
6rectern, u3-3a uero Bpare 6bu1 BbIHYK/IEH NOBCIOAY HOCHTD € cO60#
6aHKM C KpeMOM, TO ¥ J1e/10 CMa3biBasA CBOI IpoTe3. i
JliobosnarenbHble apXeoNnoru 4Yepe3 MHOTO JIeT MOCAe CMepTH
Bpare packonanu ero uyepen u 06HapyXu/IM Ha €ro nepeHei 4acTH
3e/IeHY10 KOpKY. BeposATHO, 3T0 03HavaeT, uto bpare Hocun He cepe-
OpAHBLIf, a Gonee feleBbIi MeHbIN noc". He uckmoueHo, KOHEYHO,
uro bpare npocTo MeHsAN NpoTe3bl, KaK Cepbr, B 3aBUCUMOCTH OT
TOT0, B KaKOH KOMIMaHUM OKa-
3eiBanca. B mo6om cryyae, ara
MCTOpUA KaKETCA MpaBJiolo-
pobHoi. B cBoe Bpems neveb- |

[llpetepumckue oduueps Gonenu
MEHbLUE, YeM NPOCTbIE NErHOHepbI,

; TaK KaK enu ¢ cepebpAHbIX TapenoK.
Hble CBOMCTBa 0D0MX MeTa//IOB

oTBepraiuch Kak 6albyunKuHbI

CKa3KM, HO B HalllM JHM HayKa MOATBEPXKIAeT, 4YTO 0ba sneMeHTa
ABNAKTCA aHTHCenTHKamu. Cepebpo CIMIIKOM fjOporoe jis mo-
BCEJHEBHOTO MCIIO/NIb30BAHUA, HO MEJIHbIE TPYOBI M IpYTHUe CaHTexX-
HMYECKHE NPUCIIOCO6/IEHHA CErOfIHA MPOYHO YTHE3AWIUCh B CTe-
HaX COBPEMEHHBIX 3[JaHH, TAK KaK MOME3HB UMEHHO C CAHUTAPHOIA
TOYKM 3peHuA. VICTOpHA MCMONMB3OBAHMA Me[M B MEJMIIMHCKMX
enAx Havanach B 1976 ropy, korma B ogHoM ¢unagenbPUMACKOM
orene 6bi1a 3aMKCHPOBAHA BCIBINIKAE CMEPTEILHOTO 3a60/1€BaHMA.
B uione Toro roga Hem3apecTHas MHQEKLMA NMPOCOYMUIACh B TPYOB
KOHJIMIIMOHMPYIOIeH CUCTeMBI 3JJaHUsA, PaCIpPOCTPAHMIACH M TIO-
najia B KOMHATbl 4epe3 BeHTMIALMOHHBIE OTBEPCTHA C MOTOKaMM
XO/IOHOTO BO3[yXa. 3a HECKO/IbKO JIHEM COTHHU MOCTOABLEB OTENA
nonanu B 6ONbHUUY C «IPUNNOM», 34 YemoBeKa yMepnu. B Ty He-
AENK0 OTeNb CHaBaj CBOW KOH(EpeHI|-3an A Che3/la TPYIIbl Be-
TepaHOB AMEPMKAHCKOTO /IETHOHA M, XOTA CPefiM KEPTB OKA3aTUCh
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He TO/MIbKO BeTepaHbl, MH(eKuMsA Momyuyuna Ha3BaHue «Oome3Hb
JNIETHOHEPOB».

[Ipobnemy cpasy e cranu pewarb 3akoHoparenbHo. IlpaBu-
TE/IbCTBO ITOCTaHOBWIO MOBBICUTh YMCTOTY BOJONIPOBOZIOB M BEHTH-
NALUMOHHBIX cucTeM. [TpocTeiiummm u Haubonee AeneBLIM CIIOCOOOM
YCOBEpIIEHCTBOBAHMA BCell MHPPACTPYKTYPhl OKasanoch MCMOMb-
soBanue Menu. Korpa kakue-to 6akrepuu, rpubku unm menkue Bo-
ROPOCIH CTATIKMBAIOTCA C ME[THOM MPerpafoit, OHM MOTMOMIAIOT aTO-
MBI MeJIi, KOTOpBIe, B CBOIO OYeperib, HapymanoT ux Metabonnam. Ha
Ye/l0BeYecKMe KNETKM MeJlb TAKOTO BO3J[EMCTBUSA He 0Ka3kBaeT. Mu-
KPOOPraHM3Mbl IorubaioT B TedeHne HeCKOMbKUX Yacos. braropgaps
TaKoMy 6akTepuumugHomy 3¢ QeKTy, Ha3pIBAEMOMY «OTMIOANHAMM-
YeCKMM», MeTa/I/Ibl OKa3bIBAIOTCA YMILe, YeM [AePeBO MM IUIACTHK.
Bor noyemy B 00uieCTBEHHBIX 3LaHMAX TaK YacTO BCTPEYaKOTCA
NaTYHHbIE IBEPHBIE PYYKM M nopy4Hu. Kpome TOro, 1€rko noHATS,
no4yemy GONBIIMHCTBO XOpolIo coxpanusiuuxcs moter B CIIA co-
gepxar go 90% menu wan (Kak, HanpuMep, NMEHHM) UMEIT MEJHOE
noxpmue*g. B BEHTHAAIMOHHBIX 1IAXTAX TAK)KE MPUMEHAIOTCA MefI-
HEIE TPY6BI, MO3BONAOLIME U30AaBUTHCA OT TAAUIMXCA TAM BPEIHBIX
MMKPOOPraHM3MOB.

He mMenee cMepTenen 1A KpOLIEYHBIX OIHOK/IE TOYHBIX OPraHMu3-
MOB BaHagMif, 97ieMeHT Ne 23, I'IpaB,ua, OH OKa3bIBaeT HeoOblYHOe
,I[EﬁCTBHe Ha MY)K‘HI'IH: 9TO CAMBIM CHM/IBbHBIM M3 M3BECTHBIX CHEP—
MHIINOOB. BDJIBIIIHHCTBU CHEPMHI.[HH{JB paCTBOPﬂ!DT )KHPOBYK]
MeMOpaHy, OKpYXXaloLLyl0 ClIepMaTo30MJi, B pe3y/bTaTe 4ero KierT-
Ka rubHet. OgHako MeMOpaHa ecThb Y BCeX K/IETOK, [I03TOMY TaKue
BEIIECTBA YaCTO Pa3fApaxaloT CAM3MCTYI0 000/M0YKY Baranmuiya
M MOBBIAKT BOCIPUMMMYMBOCTD XXEHIIMHDBI K KaHIMA03Y. 3TO He
3nopoBo. BaHajguit )ke He BbI3bIBAET pacTBOpeHMA 000IOYKH Cliep-
MaTO30M/IOB, 4 MPOCTO JOMaeT MM XIyTUKM. JKIryTUKK OoTBanMBa-
I0TCA, ¥ CTIEPMATO30M/Ibl TIPOCTO BEPTATCA HA MECTE, KaK JOf0YKH
C MOTePAHHBIMM BECTaMH .

BanasiueBbie MPOTHMBO3aYaTOYHbIE CPEACTBA HE MOABMIMCH Ha
PBIHKe 10 mpo3anyeckoit npuunte. [leno B ToM, 4To ecm B mabopa-
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TOPHBIX YC/IOBUAX YAAeTcs OOHApY)XWTb y 3/IEMEHTa Te WM MHbIE
MOJIe3HbIE CBOICTBA, 3TO €Ille He O3HAYaeT, YTO M3 HEro IMOMYYMTCH
6e3onmacHbIi JUIA 300pOBbA Miofelt mpenapar. Hecmorps Ha cBoo
CUITY, BaHAIMIl OCTAeTCA COMHMTE/IbHBIM 37IEMEHTOM, HE CNMIIKOM
MOIXOMALIMM JUIA yyacTua B Merabomusme. B wacTHOCTH, BaHaMil
HeOOBACHUMBIM 00pa3oM TMOBBINIAET M TIOHIDKAET YPOBEHb caxapa
B KpoBM. MIMeHHO NI03TOMY, HECMOTPA Ha HEOOMBINYI0 TOKCHIHOCTD,
MyHepanbHaA BOfIa 13 GOTaThIX BaHa/MeM MCTOYHMKOB y Topsl Dyn-
3UAMA TPOJAETCA B KAa4ecTBE CPeCTBA, HOPMATU3YIOLETO YPOBEHb
caxapa B KpoBM (KaK yTBep)KHAIOT HeKOoTOpble caifTer). [Ipyrue ane-
MeHTbI Takxke moryT Obith ddexTnBubiMu nexapcrBamu. K mpu-
MepY, B IIOC/IEHee BPeMA BEAYTCH MCC/IENOBAHMNSA, CBA3AHHBIE C Jie-
YeHMeM paka Ipy nomowm ragonuumsd. Jleficteue 3TOro s/meMeHTa
CBA3AHO C TEM, YTO B €r0 aTOMe MMeEeTCH MHOXECTBO HeclapeHHbIX
aNeKTpoHOB. HecMOTpA Ha TO YTO KaX[BIil 3/1eKTPOH BCET[a roToB
06pa3oBbIBaTh XMMUYECKHE CBA3SH C [IPYTUMM aTOMAaMM, B POJHOM
aTtoMe 3MeKTPOHbI MAKCMManbHO AUCTAHUMPYIOTCA APYT OT JApPyTa.
Kak BBI IOMHKTE, 37€KTPOHBI HAXOMATCA B 060/M0UKAX, a 0OONOUKH,
B CBOIO OUYepeNb, MONPA3eNA0TCA HA TaK Ha3biBaeMble opbutanu. Ha
KaXKZIOM M3 HUX MOXKET YMeCTUThCA He Homee IByX anexTpoHoB. MHTe-
PECHO, 4TO 37IEKTPOHBI 3AIO/IHAIOT OPOUTAIIN TI0 TOMY e MPUHLINITY,
4TO M ACCAXKMPbI — ABOMHbIE Kpecia B aBTobyce. Kaxkbiit ameKTpos
CTPEMMTCH 3aHATH CBOOOHYIO OPOUTAIb U «IIOICAKMBAETCA» K IPY-
rOMY 9/IEKTPOHY, LB KOIZa CBOBONHBIX opbuTaneit yxe Her . [Tpu
ATOM 3/IEKTPOH MOXKET HaXOAUTELCA Ha OHOM OpOMTAIM TONILKO C TEM,
KOTOpHI# 06/1a/1aeT MPOTUBOMONOKHBIM CIIMHOM. 3T0 0coboe CBoli-
CTBO, KOTOPbIM XapaKTepu3yeTcs MarHUTHOE Mo/e 3nekTpoHa. CBAsb
MEXKJIy SMEKTPOHAMMY, UX CTIMHAMM M MarHMTaMK MOXKET MOKa3aThCs
CTpaHHOM, HO BCe BPAUIAMIMECH 3apAKEHHbIE YacTHIIBI 06/MaaoT
MOCTOSIHHBIM MAaTHUTHBIM TTOTTEM, KaK MHHMATIOPHBIE KOTIMK 3eMIu.
Eciu anektpoH ofpasyeT mapy ¢ OpPYTMM 3MeKTPOHOM, MMEKIHM
NPOTHMBONOIOHBIN CIIVH, X MATHUTHbIE NOJIA YPAaBHOBENIMBAIOTCA.

TajonuHmii, HAXOQALIMIICA B CepefiMHe psAjia TaHTaHOUOB, UMe-
€T MaKCMMaJbHOE KONMYECTBO 3IEKTPOHOB, IpeObIBaloOIMX Ha
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cBoux opburansax B opuHoqecTse, [Ipy TakoM ymcie HeCapeHHBIX,
HecOaaHCMPOBAaHHBIX JMEKTPOHOB OH 0OnajgaeT ropasgo 6omee
CHM/IbHBIMM MarHUTHBLIMM CBOIICTBaMH, YeM MO0 APYTOit 37IeMeHT.
9TO MCNIONB3YETCA B MarHMTO-PE30HAHCHOI TomMorpagum (MPT).
[IpunIMn paboThi TOMOrpada TaKoB: anMmapaT HEMHOTO HAMaTHWYH -
BaeT TKaHM TeNa, a MOTOM Pe3Ko OTK/IIO4aeT MarHuTHoe none. Korga
OHO MCYe3aeT, TKAHU paccmabnaoTca U MepeopHeHTUPYIOTCA CIy-
YaitHbIM 06pasoM, CTAaHOBACH B pe3y/bTaTe «HEBUJUMBIMM» B Mar-
HUTHOM more. CHIPHO HaMarHWYeHHble QPArMeHThl, B YaCTHOCTH
cofiepxauiue raflo/IMHuii, BO3BPAIIAIOTCA B MCXOAHOE COCTOAHME
¢ sagepxkoit, 1 MPT-ckanep ynasnusaer sty pasuuny. IToatromy
NPy BK/TIOYEHMH raflo/IMHKUA B BELIECTBA, KOTOPhIE CeNMPUIECKMM
06pa3oM CBA3BIBAIOTCHA TOIBKO C ONYXOMAEBBLIMM KIE€TKaMM, Bpady
npoiLe 0OHapyKUTh onyxonk Ha MPT-tomorpade. MoxHo ckasar,
YTO Iafio/IMHNI YCUIMBAET KOHTPACT MEX/IY ONYXOMbIO U 310 pOBOI
TKaHb10. B 3aBUCHMOCTH OT MOJieNn YCTPOMCTBA, ONYXONb MOXET
BHIZIENIATBCA Ha iuciiee Mnbo Kak bemoe nATHO Ha doHe cepoBaThIX
TKaHe#, mbo Kak YepHMUIbHOE 06/aKo Ha spko-6emom doHe.

Bonee Toro, rafonuMEmit MOMOTaeT He TONBKO JMATHOCTUPOBATh
omyxonu. BoaMOXHO, B HeM KPOETCH CeKpeT YHUUTOXKEeHMs PaKo-
BLIX OINyXO/M€i ¢ NOMOLIBK MHTEHCHMBHON pagmauuu. Brarogapsa
MHOXKECTBY HeCIapeHHbIX 3/IeKTPOHOB aTOM IafloIMHMNA MOXKeT ab-
copOMpoBaTh IPYIIIIBI HEHTPOHOB, KOTOPBIE I/10X0 abcopOupyioTcs
HOpPMa/bHbIMM TKaHAMHK. [Ipnobperas JONONHMTENbHDIE HERTPO-
Hbl, TaIOINHNI CTAHOBUTCA PaJMOAKTHBHBIM M CH/IbHO NOBPEXJa-
€T OKpYXaloliMe TKaHu. B npuHumne, B3pblB MUKPOCKOIMYECKOM
ANEepHON 6OEroNoBKM MPAMO B Tele He CYIMT HMYEro XOpOIUIETo,
HO ecru GBI BpauyaM YaBanoch BHEPATH PAJMOAKTUBHBLA TafioNu-
HUii B PaKOBBIE ONYXO/H, TO Hall BPAl HEOXKMAAHHO MpeBpalancs
651 B colosuuka. Kpome Toro, rafjonuumii Taxke nojasisier pabory
6enkos, yvacTytomux B pernapaimu JTHK, u onyxonessie xreTkn
He MOI'yT BOCCTAHOBUTH CBOM HMOBpPEeXIeHHbIe XpoMocoMBL. JI100oit,
KTO TiepeHec OHKOMorMyYeckoe 3aboeBaHue, MOXKET MOATBEPLUTD:
TOYEYHaA aTaKa ¢ NPUMeHeHMeM raJlonuHuA Obia OBl rOpasio MeHee
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PaspyIIMTENbHOMN, YeM TPaAMLMOHHBIE JIy4eBas U XUMHUOTEPALINA,
Bens 3T BHIbI ZedeH A, YOMBAOLME PAKOBbIE KIETKH, IyOAT 1 Bce
OKpyKaiotue TkaHu. ECiM TpaauLMOHHble TIPUEMbI MOXHO CpaB-
HMThb C HAMANMOM, TO FaJIOTMHMIT OJTHAXK]IbI MOXKET MO3BOIMTD OHKO-
7IoTaM MPOM3BOAUTH XMPYPrUueCcKue BMELIAaTeNbCTBa 63 moMolmn
:mpyprasz.

S He NBITAIOCKH [OKA3aTh, UTO 64-if 3neMeHdT — naHaiea. Bce ato-
Mbl IIPOK/IaIbIBAIOT CBOM IYTH 10 4Ye/IOBE4eCKOMY opraHuamy. [a-
MOMMHMIA, KaK ¥ 1060/ 37IeMEHT, OTCYTCTBYIONUMHA B HOPMaNbHOM
oOMeHe BellecTB, AaeT cBou nobounbie 3pdexTs. ¥ HEKOTOPBIX
MalKeHTOB OH BBI3bIBAET IpPO-
67meMBbl C MOYKaMMu, KOTOpbie He

YueHble MOryT NOATBEPANTD, YTO
MO]‘}’T 6HCTPO BBIBECTH €TI0 M3

B OHKONOTWW TOYEYHAA dTdKd

opranusMa. Ilo gpyrum paH-
HBIM, TaflONVHMHA T[OBBIIIAET
HKECTKOCTh MBI, CHMIITOMBI
HaAamOMMHAKT pam-me CTaguH

Ha ONYX0Nb C NPUMEHEHHEM
ragonuHiA Gbina 6bi ropazgo mexee
Pa3pyLUIMTENLHOI, YUeM TPaAMLMOHHbIE
NyyeBan W XMMUOTEPanUA.

TpynHoro oxodeHenusa. Koxa

rpybeeT u TBEpJEET, YTO B He-

KOTOPBIX C/Ty4asX 3aTpypHsaer nbixanue. Ecnu sarnaHyTs B MHTEp-
HET, TaM 0OHAPYKMTCA MHOXKECTBO Xanob norepnesumx, 30poBbe
KOTOPBIX, 10 MX C/I0BaM, Obiio norybneno ragonunuem (MCnonb3o-
BaHHBEIM Ui npoBegenns MPT).

VHTEpHET — MHTEpEeCHOE MECTO, Ijle MOXHO OTCeauTh Bee bo-
7iee WM MeHee PAacNpOCTPAaHEHHbIE MHEHMsA, Kacaloluecs ponu
MaTOU3BECTHBIX 3/IEMEHTOB B MeMuMHe, [IpakTidecku ans mobo-
O 3/1eMeHTa, KpOMe TOKCMYHBIX METannoB (2 MHOIAA M [/If HMX),
MO)KHO HalTH KaKoii-HuOyab cailT HeTpafiMIIMOHHOM MEMIIMHBI, Ha
KOTOPOM 9TOT MEMEHT MPOJIAIT KaK MUIEBYI0 106aBKY . 3aKOHO-
MEpHO, YTO B MHTEPHETe BhI /IETKO HAaiijfleTe M PeKnamy opuuie-
cKkuX GUPM, NPeIAraloIMX KOMIIEHCMPOBATh BPeNl, MPUYMHEHHBIH
3MOpOBbI0 TakuM nedenneM. [Ipodeccuonanbubie IOPUCTBE TOTOBBI
3aLMLIATD BALLM MHTEPECDI, €C/IM Bbl NOIBEPIIMCD 1aTO/IOTHIECKO-
MY BO3eACTBMIO NpaKkTUyeckn moboro anementa. [loxa cospaercs
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BMeYaTIeHMe, YTO 4yHO-/leKapu pacro/iaralT B MHTepHeTe Oosee
IIMPOKOI ayIUTOPKEl CTOPOHHMKOB, 4eM afiBOKaThl. MenuuuHa
XMMMYECKMX I/IEMEHTOB (HAIpMMep, LMHK B PaccachiBaOLIMXCA
Tab/leTKax) CTAHOBUTCS BCe MOMYIAPHEE, 0OCODEHHO eCH 3/IEMEHT
IaBHO MCIIONB30BATICA B 3HAXAPCKMX CHalo0ObaAX. B TeueHue nocnen-
HEro BeKa JTIOfiM MOCTENeHHo rnepemnu ¢ 6abymkuHbIX npunapox
Ha HaCTOAIIME MPenaparsl, HO pacTylljee HelOBEpHe K eBPONeHcKo
MEJIMIIMHE BHOBb TOJIKAET MOfelt Ha caMoneyeHne COMHMTENbHEIMU
«IeKapCTBaM¥», Harpumep cepebpom .

Jleuenne cepebpom, Kazanoch 65, MMeeT HayYHbIE OCHOBAHMA —
BE[lb 3TOT META/II BhI3BIBAET TAKOM e crepunusymommit addekr,
kak 1 meap, Ho pasuuua Mexxny mMeApio u cepeOpoM 3akiio4daeTcs
B C/IeYIOLIeM: 1K yHOTpebneHnn cepebpa BHYTPb KOXKa CTaHOBUT-
cs1 roiy6osaroit. Hagonro. VI curyanus Ha caMoM Jiefle OflacHee, YeM
Kaxercsa. HasbiBad oTpaBneHHYI0 cepebpoM KoKy «romny6oii», Mbl
NHIIb ONMCHIBAEM BHEIUHME CUMIITOMBI, M MOJKHO BOOOpasuTh, 4TO
3TO OYEHb MHTEPECHO — MMETh KOXKY 1BeTa 3neKkTpuK. Ha camom xe
Jiene OHa IpMoOpeTaeT MePTBEHHBII CEpPOBATHIi OTTEHOK, M YeNOBEK
HaYMHaeT MOXOANTh Ha THOMAa-cMypduxa*.

K cyacTeio, aTo 3a60nepanue, Ha3biBaeMOE aprupueit, He cMep-
TETbHO U He OTpaXKaeTcs Ha paboTe BHYTPEHHMX OpraHoB. B Hava-
ne XX Bexa ofiuH 4YenoBek gaxe sapabarpiBan ceGe HA KU3HD, Bbl-
crynas ¢ HomepoMm «bnwo-Man» B unpke ypoaues. Ero koxa npu-
o6pena rony6oit OTTeHOK M3-32a IIePeJo3UpPOBKM HUTPaTa cepebpa,
KoTOpbiM OemHsAra meitanacsa BeulednTb cuduamnc. Kcraru, nekap-
CTBO HE IIOMOIJIO. YK€ B Haluy JJHU cepBailBenucT™™* 1 Apblit 6open
3a ceobopy 3 wrtata Monrtana Cran [Ixonc B 2002 1 2006 rogax
6annoruposancsa B cenar CIIIA, HUYYTh He CMyIIasch CHHEBaTO-
ro oTTeHKa csoeit koxu. Cregyer orpare CTaHy JOMKHOE — OH

* Tepou M3sBECTHOTO MY/IbTCEpPHANa, CO3LaHHbIE OenbrUACKHM XynomHUKoM [Ibepom
Kionmudopom. — ITpum. nep.
** CepsaliBennam — [BMKEHME, MPONAraHMPYIOLIEE METOAbI BEDKHBAHHA B TIOCTANO-
Kanunriyeckom mupe. — [Tpum. nep.
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CMEILU/I HAPO/I HE XYKe, YeM TNpec/eiOBaBIIME ero XypPHATUCTSL
Korpa ero cnipauimBan, o 4eM OH TOBOPUT B3POCTIBIM M JIETAM, Thi-
KaBIIMM B HETO MasblieM Ha ynuile, [IOHC COBepIIEHHO CePbe3HO
orBeuan: «Coobuan uM, 4To o6HaMMBAKD MacKapafHbIi KOCTIOM
s XannoyuHan,

IlxoHC Takxe OXOTHO pacckasbiBajl, Kak oH 3abonen aprupm-
eit. [leno 6b110 Tak: BCIOAY BBHIMCKMBasA C/lefibl TEOPUM 3aroBOpa,
B 1995 rony ol mpocTo noMelnancs Ha rpAgyLieil karactpode, us-
BECTHOIT o HasBaHueM «IIpo6nema 2000 roga». B ocobenHocTH
€ro BO/THOBAJI JKECTKMI lePUUUT aHTHOMOTUKOB, C KOTOPBIM TpH-
HETCH CTONKHYTBbCA nocie anokanuncuca. M torga [IxxoHc pemnn,
YTO FOTOBUTh HMMYHHYK CUCTEMY K TSXKETbIM BpeMeHaM HYXHO
yxe ceityac. Ml mpuHANCA AMCTUINUMPOBaATh ¥ ceba Ha 3afiHEM JBO-
pe «cepebpanoe moitno». [IxoHc morpyxan B npobupku ¢ Bofoi
cepebpAHBIE TPOBOJIA, TIOAKMIOUEHHEIE K 9-BONIBTHBIM HaTapeiikam.
Obpabareisate BOY TAKMM 06pa3oM He COBETYIOT faxKe yOexeH-
HbIe MPOIMOBEJHUKK jIeueHus cepebpoM — [eno B TOM, 4TO CTONb
CH/IbHDIE TOKM Ype3MepHO oforaimaoT pacTBOp MOHamu cepelpa.
Ho [IxoH ucnipaBHO 11 CBOE 3€/1be Ha [IPOTAKEHM M YeThIpeX ¢ No-
JIOBMHOM €T, Ao camoro aHneapsa 2000 ropa, Korja KOMIIbKTEPHbIA
arnoKa/MIICUC HE COCTOANCSH,

HecMmoTpsA Ha 3TOT IpoBal M Ha TO, Kak /MOAKM TapalWIKCh Ha
HAlero repos BO BPeMA ero NpeABbIOOPHBIX KaMmaHuid, JIKOHC
NPOJO/DKAET YTIOPCTBOBaTh B CBoMX Barnamax. On 6anmoTuposan-
CA B CEHATOPHl HE A TOro, YyToOBI 06paTHTH Ha ceba BHMMaHME
YﬂpaBHEHHH mo KOHTPOH!O Ka4yecTBa MUILeBbIX NpPOOYKTOB M JIEKAP-
CTBEHHBIX CPeACTB, KoTopoe (Bnonxe B ayxe 6oppbul 3a cBobony)
BthTYTIaET NpOTHB MEAHMLIMHCKOIO NPpMMEHEHHUA IJIEMEHTOB JIHIUDb
B KpaiflHMX CIy4asX, KOI/la OHM HAHOCAT Cepbe3HbIN Bpel M/IM KOr-
[a BpadyeBaTely MNOTYYIOT 6011th13[ SABHO HEBBINOTHMMbIMH 068'
wanuamu. B 2003-m, rop crycta nocie npourpeilia Ha Boibopax-
2002, IxoHC 3aABU/1 B MHTEPBbLIO OJHOMY M3 H3BeCTHBIX KYPHAJIOB:
«fl, KOHEYHO, BMHOBAT B TOM, YTO JONMYCTH/ NEPENO3UPOBKY [ce-
pebpal, HO MO-MpeXHEMY CYMTAW, YTO 3TO AYYIIUA aHTUOMOTHK
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B Mupe... Ecnn Amepuka nojisepruercs arake ¢ mpuMeHeHueM 6uo-
JIOTUYECKOTO OPYXKMA MY €C/IN A 3aPaXKyCh KaKOM-HUOY/Ib OMacHOi
Gonesnbio, A BHOBb Ha4yHy NPMHMMATh cepe6po. YTO6BI BBIKUTB,
MO)KHO 1 (HMOMETOBBIM CTATh».

Hecmotps Ha ybexpennocts Crana JDkoHca, mydiune coBpe-
MEHHBIE JIEKAPCTBA COJIEPIKaT He OTHENbHBIE 3/IEeMEeHThI, 4 CI0JKHBIE
XUMUYECKNE coefiluHeHus. Tem He MeHee B MCTOPHMM COBpPEMEHHOI
tapMaxonorumM HeCKONbKMM HeOPOCKMM 3/1eMEeHTaM A0BENOCh Chl-
rpath BBIjafomMecs ponu. [lasee Mbl IOroOBOPMM O CPABHHUTENLHO
MAaJIOU3BECTHbIX, HO FepOMYECKMX yueHbIX, B YacTHOCTH 0 [epxapae
Homarke, Ho s navana ecnomuum o JIyu [actepe u o ero ynusu-
TEIbHOM OTKPBITMM, CBASAHHOM C OGMONOrMYECKMMM MOJEKYNMAMM.
Jleno B Tom, 4ro ITacTep 0OHAPYXM/ CBOMCTBO XMPaNbHOCTH, B KO-
TOPOM 3aK/IIO4YaeTCA CaMas CyTh XKUBOWH MaTep.

Bo3MoXHO, BEl npaBmia, HO Ha MONEKYIAPHOM YPOBHE 3TO He
TaK: BCe aMMHOKMCIIOTHI BO BCeX 6e/lkax 4elmoBevYecKoro opraHmama
3aKkpy4eHsl BNneBo. bonee Toro, npaktuueckn Bce Genku Beex Korga-
mmbo cymecTsoBaBmMX Ha 3emine GOpPM JKU3HM GbIIM MCKITIOHYM-
TE/IBHO «IeBo3aKpy4eHubiMu». Ecmu actpobuonoram korga-mmn6o
YOACTCA HaitTM MMKpOO Ha MeTeopuTe WM, CKAXKeM, Ha CITYTHMKE
[Onurepa, T0 nepeeiM /1€/10M OHYM MPOBEPAT XMPANbHOCTH ero fen-
KoB. EcM oHM OKaXyTCs /1€BO3aKpy4eHHBIMM, TO HE MCK/IOYEHO,
4TO B MPOGMPKY NPOCTO Monaz 3eMHoi Mukpo6. Ho ecnu oun 6y-
AYT NpaBO3aKPyYEHHbIMY, TO IEPE] HAMMU NPENCTAHET OMpeNeNneH-
HO MHOIIaHeTHaA GOPMa KU3HMU.

[lacTep o6HapyXun sBneHne XMpanbHOCTHY, TAK KaK B CAMOM
Ha4ase CBOEH HayYHOM Kapbephsl CTanm M3y4aTh IPUMUTHBHBIE KM~
Bbl€ OPraHM3Mbl C XMMUYECKOI ToukH 3peHun. B 1849 ropy, xorga
emy 6bin10 26 meT, Jlyu NIpUInacuImn B OfHY BUHOAENBHIO M MONPO-
CUIM MCCNIEOBATh BUHHYI KMCAOTY — OesBpegubin nmo6oyHbIi
NPOAYKT BUHOMenusA. BunHan kucnora obpasyercs B pe3yabTare

* XMpanbHOCTh — 3T0 OTCYTCTBME CHMMETPHM OTHOCHMTENbHO NPaBOii U NIEBOI cTo-
pousl, — [Tpum. Hay. ped.

210



Inasa 10. [pumuTe gBa INEMEHTA, NEPE3BOHUTE MHE YTPOM

B3aMMONEHCTBUA BUHOTPAHBIX KOCTOUYEK U OTMEPLIMX OCTATKOB
APOXKedi M KPUCTANIU3YETCA Ha CTEHKAX COCY/I0B ¢ BMHOM. Kpo-
Me Toro, 6ymyyn, MONy4eHHOMH NP YYaCTUH APOXKEH, OHA MMeeT
nwobonbTHOE CBOMCTBO. Ecin pacTBOpUTS €€ B BOJie M MPONYCTHTD
Yepe3 3Ty XKUAKOCTh BEPTHUKAIbHBIM 1YY CBETa, OH OTKIOHMTCA OT
BEPTHKa/IM N0 4acoBoi crpenke. VickyccTBeHHas BMHHAA KMC/IO-
Ta, MojTyyaeMas MPOMBIIUIEHHBIM CIOCO60OM, TAKMM CBOMCTBOM
He o6lajiaeT: BePTMKaAbHBIM /y4 CBeTa B Heil He OTK/IOHAETCA
u octaerca npAMbpiM. [TacTep pemnn BHIACHUTD NMPUYMHY STOTO
pasnu4ns.

On onpepenun, uyto HabmoaemMoe siB/IEHUE HUKAK HE CBA3AHO
€ XMMMYECKMMM CBONCTBAMM BUHHOI KMcoThL. M mpupoassle, 1 mc-
KYCCTEBEHHBIE oﬁpaaubt ONMHAKOBO BCTYMAanH BO BCE XMMHYECKHE
peakIuu, UX STEMEHTHBIN COCTaB TOXe Obin ofHakoBbIM. [TacTep
3aMeTHN OJHO pasnM4Me, MUIIb KOT[A PacCMOTPEN KPUCTANNBI TIOJ,
YBEMMUMTENbHBIM CTEKTTOM. Bce KpuCTanibl «ApoxoKeBoi» BUHHOM
KMCMIOTHI ObIIM CKOLIEHBI B OJIHOM HAMpaBieHuu M HAOMMHAIM
KpolUeYHble Kynadkyu /IeBOM PyKu. A KpMCTa//ibl BUHHOM KMC/IO-
Thbl, MOMy4eHHbIE POMBILUIEHHBIM CIIOCOOOM, ObI/IM CKOLIEHbI KaK
B/IEBO, TaK M BIpaBo. 3auHTpurosanHblit [Tactep B3s/ica 3a HeBepo-
ATHO KPONOTNMBYKW paboTy — NPUHAICA NMWHLETOM COPTHPOBAThH
JCPHBIMIKK HE KpYIIHEe KPUCTA/VIMKOB COJIM Ha JIB€ KY4YKH: IIpaBo-
CTOPOHHME M IEBOCTOPOHHME. 3aTeM OH PacTBOPHM/ KPHUCTAN/bl U3
KaKIOM KY4YKH B OT[E/IbHOM CTaKaHe BOJIbI ¥ TIPOMYCTHI Yepe3 HUX
nyq cBeta. Kak u oxupianocs, ipoxokessle KPUCTAIBI IPETOMIATM
CBET TI0 YacOBOI CTPeTIKe, a UX 3epKa/ibHble OTPAKEHNA — MPOTUB
4acOBOi CTPE/IKM, HO Ha TAKOM Ke yTO7.

[Tacrep pacckasan o6 3TuX HaOMIONEHMAX CBOEMY HACTABHMKY
JKany-batucty buo, BnepBbie oOHapyXuBleMy, 4TO MOIEKY/IBI
HEeKOTOPBIX COeNMHEHMI MOTYT MCKpMBIATBL Ny4u cBera. Crapuk
norpebosan, 4yToOel JlyM IPOLEMOHCTPUPOBAJ €My 9TO ABIEHUE,
1 Obin I"JIYﬁOKO Mopa)<KeH TOHKOCTbIO IaCTEPOBCKOTO 9KCIIEPUMEHTA.
B cymnocTy, [TacTep nokasan, 4To B IpMpOJie CYIECTBYIOT 1Ba THTIA
BUHHOM KUCIIOTBI, OT/IMYAIOLIMECAd UCKMHOYUTENBHO opnen‘rauneﬁ
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cBoMX Monekyn. Iloske OH pasBu 3Ty MAEK M MOKa3and, YTO MO-
JIEKYNbI KMBLIX OPraHM3MOB CO BCEll ONMpPEENeHHOCTBIO TATOTEIOT
K OIHOMY BMJlY XMPaTbHOCTH .

[Tosxe IlacTep nmpusHaBanca, YTO CMOT TMpoOJenaTh 3Ty Gnecta-
uyio paboty mums 6r1arofgapa cnyyako. B Monexynax BMHHOM KuC-
JIOTHI XMPANBHOCTh O4YeHb 3aMETHA, YeTro He CKaXKelllb 0 MHOTHX APY-
F'UX BELIECTBAX. KPOM& TOTO, XOTsl HUKTO HE Npefrnonaran Hanu4mus
CBA3YM MEXNY XMPANbHOCTDIO 1 BPallleHUEM CBETA, Hacrep BOCIO/Ib-
30BancA NMoMolIbio 1o, KOTOpLIi NPOAEMOHCTPHPOBAT MY ONbITHI
¢ onTuyeckuM Bpauernem. Ho camoe nopasurenbroe obcroarenn-
CTBO 3aK/IIOYaJI0Ch B TOM, YTO OH CMOI COBEPLIMTDL CBOE OTKPBLITHE
BO MHOroM Onarofapa morofie. [OTOBH MCKYCCTBEHHYI0 BMHHYIO
KUCTIOTY mna onbiToB, /lyn oxnaxnan ee Ha nmofjokoHHuke. Kucnora
pasaensAeTCa Ha EBOBPAIAKOIUE U MPABOBPANIAIOIIME KPHUCTANIbI
UMb TIpU TeMnepatype Huxe 26,1 °C. Ecu 651 B TY nopy 6110 He-
MHOTO Temee, IlacTep Tak U He OTKphII OBl XMPANBHOCTh. TeM He
menee Jlyu cosHaman, YTO MWL YaCTMYHO 00A3aH CYACTIMBOMY
credennio obcrosTenscTs. Kak on mobun rosapusars, «Cynpba ona-
PMBaeT TO/IbKO IIO[IrOTOB/IEHHBIE YMBbI».

ITacTep oka3anca JOCTATOYHO ONBITHBIM MCCIIEOBATENEM, YTOODI
nonobHas «yjaya» COIYTCTBOBA/NA €MY Ha NPOTAXEHUM BCeil JKM3-
Hu. IlycTb M He NEPBBIM, OH MOCTaBM/I OPUTMHA/IBHBIN OIBIT € MAC-
HbIM 6Y/IbOHOM B CTEPHM/IbHBIX KONOAX M CO BCell OnpeeieHHOCThIO
AI0Ka3a, YTO B BOS[yX€ HE COLEPKUTCA HMKAKOTO «KHMBUTEIbHOTO
3NEMEHTa», HUKAKOTO «[yXa», KOTOPbIA MOT Obl 3apOAMThL XXHU3Hb
B MepTBOM MaTepuy. Kak HM TAMHCTBEHEH 3TOT TPOILECC, HO KU3Hb
POXK7IAETCA TONBKO Y MCKTIOYUTENTBHO U3 37IeMEHTOB NePUOINIECKOi
cucremsl. ITactep Taxoke paspaboTtan MeTof macTepusaium, B xofe
KOTOPOTO MOJIOKO IOJIBEPraeTcA KPaTKOBPEMEHHOMY CUIbHOMY Ha-
TpeBaHMIO, B pe3y/lbTaTe 4ero B HeM Inoru6anT 6one3HeTBOpPHbIE
mukpobsl. Ho Hanbonbiuyio cnasy cpeiu coBpeMeHHMKOB JIyu cHu-
CKa/l 32 TO, YTO € [IOMOLIBIO CBOEH BaKUMHBI CMOT CAacTyi Ma/ibym-
Ka, 3aboneBuiero GemwexcrsoM. 310t nocTynok caenan [Nacrepa Ha-
LIMOHAIbHBIM repoeM. Y4eHblit yMeNno BOCHO/b30BaICA 0OpeTeHHOI!
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cnasoi u ynorpebun csoe snuaxue, oTkpoiB B [lapwke nucTHTYT,
r/ie MPOJIO/MXan PasBUBATh CBOK PEBOMIOLIMOHHYI0 MUKPOGHYIO Teo-
puio 3a6oneBaHu.

HecnyuaitHo B 1930-e roisl *MEHHO B MACTEPOBCKOM MHCTUTY-
Te HECKO/IbKO BOWHCTBEHHO HACTPOEHHBIX YYeHBIX OTKPBUIN, KaK
MMEHHO JEMCTBYIOT NepBble MCKYCCTBEHHO CMHTE3MPOBAHHBIE Jie-
KapcTBa. B pesynsTaTe OHM, 06[3331—[0 roBops, NMOBECU/IN €Ile OOMH
JKEepHOB Ha LICK MHTENeKTyalnbHOMY Hacnefgnuky Ilactepa, Bemm-
KoMy MuKpobuonory csoero Bpemenu Iepxapay Jlomarky.

B Havane pexabpa 1935 roga Xunbgerapaa [lomark, godb yde-
HOro, ymajaa c /eCTHULbl B floMe [lOMarkos B HEMELKOM rOpofie
Bynneptans. B aTo Bpema feBoYKa iepXKana B pyKe LIBEHHYIO UITY.
Wrna BOH3MIACh YIIKOM eif
B PYKY ¥ o6nmoMunack. Bpau ua-
BIIEK OOOMOK, HO BCETO 4Yepes
HECKO/IbKO JAHel XunbJerappa
Cnerna c BHICOKOM TeéMIepa-

Haubonbiuylo cnagy cpesu
coBpemeHHMKoB Jlyn cHicKan 3aTo,
YTO C NOMOLLbI0 CBOEH BAKLWHbBI CMOT
CNacT Manbywka, 3aboneswero
GeweHCTBOM. 3T0T NOCTYNOK ¢Aenan
NacTepa HALUOHANBHBIM repoem.

TYpoOl M CU/IbHeHIIeH CTpen-
TOKOKKOBOM MH(eK11ei, I0-
pasuBlIeit BCIO pykKy. bonesub
nporpeccupoBana, v Jlomark
MN0-HACTOALEMY MCIIYTaJ/ICAH, IOCKO/bKY 3HA/, 4TO TAKHME CTPallUHbIE
MHGEKLMK YaCcTO NPUBOJAT K cMepT. Kak Tonbko 6akTepuu Ha-
YWHA/M aKTUBHO PasMHOXAaTbCA, HI OIHO M3BECTHOE /IEKAPCTBO He
MOTITI0 OCTAHOBMTDH 3TOT MPpOLECC.

Hpan,ma, OfHO NOTEHLIMANbHOE IEKAPCTBO BCE JKE CYIIECTBOBAMO.
9710 6BIN KpacHBIM MPOMBIILJIEHHBIN KpacHTelb, KOTopbiii [Jomark
y’Ke HeKOTOpoe BpeMs HeCIelIHO MCCefoBan B cBoei maboparo-
pun. 20 nexabps 1932 roga oH BBeN OAONBITHBIM MbIIIIAM U3 OLHOTO
BBIBOJIKA IeCATb CMEPTe/IbHbIX 403 CTPeNTOKOKKoBOM MHPekun. To
JKe CaMO€ OH (Jie/ia)l M CO BTOPbIM BbIBOIKOM. A 4epes nonTopa Yaca
BKOJIO/I MbIILIAM M3 BTOPOJ TPYIIIbI TOT CaMbli [IPOMBbIIIJIEHHBII Kpa-
cuTeNb — NpoHTO3MIL B kKanyH Poxpecrsa 1935 ropa JloMark, B Ty
NOpY ellle HUKOMY He M3BECTHBIN XMMUK, ABM/ICA B 1ab0paTopHio,
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4TO6B! POBEPUTH Pe3ynbTaThl ONbiTa. BCe MbIM M3 [IEPBOrO Bbi-
BOJIKa 6bUTM MEPTBbI, BCE MBIILIM M3 BTOPOTO — JKMBBI.

370 6bUI He eAMHCTBEHHDIA (aKT, 3aHMMABIIWI MbicTH [lomarka
B 4achl 6fieHMA Y NOCTeNu lo4epH. [IpOHTO3MIT — 3TO KOMbLEBas Op-
raHM4ecKas MONIEKY/Ia, COfiepkalian aToM cepbl. OKa3anocs, 4To 3To
BEWeCTBO O6NajiaeT HenmpeJcKasyeMbiMu CBOiCTBamMu. B To Bpema
HEMI{bl IPEf/Iaraam ZIOBOBHO CTPaHHOe 06bAcHeHHe GakTepuima-
HBIX CBOWCTB KpacuTesns, MoNaras, YTo BEUECTBO yOuBaeT MMKpO-
61, OKpamMBaA UX XU3HEHHO BaXKHbIE OPTaHbl B HeOOBIYHBII 1BeT.
Ho xora mpoHTo3un u ucrpebisin MukpoObl B OpraHusme XMBBIX
MBIIIIEN, OH HMCKO/ILKO He Bpeun 6akTepusaM npy NpoBefieHNH aHa-
JNIOTUYHOTO OMbITa B pobupke. MUKPOOBI Kak HU B YeM He ObIBaIO
naBanyu B KpacHoM pactBope. HukTo He Mor o0bsACHUTD, MOYEMy
TaK IPOMCXOIMT, ¥ M3-32 STOTO HETIOHMMaHUA MHOTHE eBpOTIeicK1e
BpaiM KPUTMKOBA/IM HEMELKYK «XMMHOTEPAIHIO», NPEANounTasn
NeYUTh MHPEKLMIO IyTeM XMPYPIUYECKOrO BMellaTenbcTha. [laxke
HomMark He BIO/NIHE BEPU/ B IEHCTBEHHOCTb CBOET0 fieKapcTBa. B ne-
PMOJ, MEX]Ty SKCTIEDHMEHTAMM Ha MBILIAX M HECYAaCTheM, KOTOpoe
cnyuunoch ¢ Xuibferapoi, yxe Gsinn npoBefenbl NpoOHbe UC-
NbITAHUA TIPenapaTa Ha MoJisiX, OKasaBumecs ycnemnsiMu, [paspa,
y 60nbHBIX TO M e/0 BO3HMKaNK cepbesHbie n06ouHbie 3 derTh
(He roBops yxce O TOM, YTO NALMEHTHI, IPUHNMABILME JIEKAPCTBO,
CTaHOBMNMCh KPacHbIMM, Kak paku). Koneuno, Jlomark 6sin roros
PHCKOBaTh JXM3HbIO NMALMEHTOB B XOHe KIMHUYECKMX MCIBITAaHMI
pajiu BHICOKOIA Lie/IM, HO Korja 6onbHa TBOA COOCTBEHHASA [[0Yb, pe-
IIMTbCA Ha TAKOE YIXKe HENerko.

Ilepen sroi aunemmoii JlomMark okasanca MPMMEPHO B TaKOWM
e cuTyanmu, 9to u [lactep 50 rogamMu panee. Monofas MaTh npu-
Bena K Jlyn cBoero chiHa, Tak McKycaHHoro 6eleHoi co6akon, 4yTo
oH enBa men. Ilacrep Bkonon pebenxy BakuuHy ot GeuieHcrsa,
paHee MCIBITAHHYIO TOMBKO HA MBOTHBIX, M MA/IBYMK BHDKMIL .
A Benp Ilactep ne umen BpauebHOM NuUEH3MK M, ecim Obl Bakuy-
Ha He cpaboTana, BIIONIHE MOI OKAa3aThCA HA CKaMbe MOJCYAMMBbIX.
Ecnu 651 JJomark ommbes, 910 03Ha4ano 6bl, 4T0 OH CBOMMM PyKaMu
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y6un cobcTBeHHylo noub. Ho Xunbgerapie cTaHOBMIOCH BCE XYKe,
¥ OTel], BEPOATHO, HE MOT OTOTHATH OT CEOA MBICTH O JIBYX MBIIIH-
HBIX KjIeTkaX nop PoxxpecTBo: ofiHa KMIIMT CHYIOIMMM Ty/a-ciofia
TPBI3yHaMM, a BTopas HanomuHaeT ckner. Korjia spau Xunsmerapyni
3asBWI, YTO cOBMpaeTca aMIyTMPOBaTh et pyky, lomark orbpocun
Bce comHeHusA. Hapymus, noxanyi, mobbie MbICTMMBIe HCCIejoBa-
Te/IbCKME IIPOTOKO/bI, OH BBIKPa/l HECKOMBKO [I03 9KCIIePUMEHTalb-
HOTO npenapara u3 co0cTBeHHOM 1abopaTopum U NPUHAJICA NTEIUTD
A04Yb KPOBaBO-KPAaCHOH CHIBOPOTKOM.

Cuavana Xunpperapie CTano TonbKo Xyxe. Ha nporskennu
MPMMEPHO JIBYX HeMleNb €€ IMXOpajika To pe3ko obocTpAnace, To OT-
crynana. Bapyr, poBHO 4yepes Tpu rojia nocse 3KCIepuMEHTa C Mbl-
IIAMH, COCTOAHUE Xunbfierapasl crabunusupopanocsk. OHa He TONb-
KO BbDKMJIA, HO M COXpaHUTa 06€e pyKu.

Jlomark AMKoBaj, HO CHa4ana He PellM/cA paccKa3aTb O CBOEM
TAWHOM 3KCIEepPHMEHTe KOIeraM, YToObl He BMEIIMBATBCA B XOf
KnuHMYecknx ucneitanuin. Ho moxxno 6siio u He 3HaTh 06 uciene-
HMM [EeBOYKH, YTOOBI HOBOCTb O PEBOMOIMOHHOM OTKphiTHM [lo-
Marka npocoYM/Iach B nmpodeccuonanbrbie Kpyru. Eme 661 — Bepp
OH TONYYM/I NEepBbiil HACTOALMIA aHTHOaKTepMaNbHBIN Mpernapar.
CnenyeT OTMETUTD, YTO B T€ Ofibl MUP YK€ BO MHOTOM IIOXOWII Ha
COBPEMEHHbI. Y3Ke XOM/IM CKOPOCTHBIE MEXXKOHTHHEHTA/IbHbIE I10-
€3/1a, WMPOKO UCTIONB30BAACh MEXKIYHAPOIHAA KOMMYHUKAIIMA 110
tenerpady. Ho mioin okassiBanuce 1noj| yrposoii rubenm, nofxsaTus
camyio obsranyto undeknmio. C noasneHueM NPOHTO3UNA BOSHUKIA
HAJIeXK 1A, YTO OfHKJIBI YIACTCA MOOENUTh MM TaXKe UCKOPEHUTD Te
Heusmeunmbie GONe3HM, KOTOpble KOCM/IM JTIOfIe C Havama BPeMEH.
OcTaBanock TONbKO NOHATH MPUHLIKII €10 JIEHCTBHUA.

He xo4erca npeppiBaTbcs, HO Nepejl TEM KaK MPOAO/LKUTD pac-
CKa3, A JO/DKEH CAENaTh OfHY OroBopKy. Beiie s nogpo6ro onmcan
«IIPaBMJIO OKTETOB», OJHAKO 3/leChb NPUXOLUTCA NPHUIHATD, YTO M3
HEro ecTh MCKMoYeHUA. IIpOHTO3HMA OKa3a/ICA BENMKOIEIHBIM Jie-
KapcTBOM MMEHHO IOTOMY, YTO HapyllaeT JaHHoe mpasuno. [eno
B TOM, 4TO, KOT[la aTOM CEPbI OKa3bIBaeTCA B OKPYXeHuH Gonee
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TpeboBaTenbHBIX IMEMEHTOB, Cepa pa3jfaeT Bce LWeCTh IEKTPOHOB
€O cBOE# BHemIHel 060/109KM U pacIuMpAeT CBOI OKTET IO COBOKYII-
HOCTH M3 12 3/1eKTpOHOB. B ciy4ae npoHTO3M1a cepa AeTUTCA OHUM
3IEKTPOHOM C 6€H30/MbHBIM KO/IBLIOM, OFHUM — € KOPOTKOM a30THOI
LeNblo, €lle 10 [Ba 3MEKTPOHA [OCTAETCA IBYM KaTHbIM aToMaM
Kucnopopa. Ilomyyaercs mwecTs CBA3EH, B KOTOPBIX 3a/Ie/iCTBOBAHKI
12 anexTpoHOB — monpo6yit ynpasbcs ¢ Takoit KoHCTpyKimen. Hu
OHHOMY 3MEMEHTY, KPOMe Cepbl, 3T0 He ynaerca. Cepa pacrnonaraet-
€A B TPETbEM PANY nepuonuyeckoi cuctemsl. Ee atom gocrarouso
Be/TUK, YTO6bI MPMHATH OHOBPEMEHHO 607bIle BOCHMM 3/IEKTPOHOB
M YEPKMBATh BCE 3TU CBA3M Ha MecTe. TeM He MeHee aTOM M3 Tpe-
ThEro PAZIa CAMIIKOM Majl, YT0ObI aKKYPAaTHO Pacio/IOXNTh BCE 9TH
S/MeKTPOHBI BOKPYT cebsi B Biujie CTPOIHOM TPeXMEPHOM CTPYKTYPBL.

Jomark 6b11 B mepByI0 ouepeib GaKTEPUOIOIOM M IIIOXO0 pasbu-
Paics B TAKOM CAOKHOI Xumuiu. [T03TOMY B KOHLIE KOHIIOB OH PeLIMA
Ony6NMKOBATH PE3y/IbTAThI CBOMX UCCIEOBAHMIA, YTOOBI APYTHE y4e-
Hblé IOMOITIH €My NOHATH NPUMHIMN paboTel mpoHTosnna. Ho npu
9TOM C/IEA0BaJIO YYEeCTh Cepbe3Hble IeTOBble HIAHChL. XMMHYECKHIA
KapTenb, Ha KoTopbiit paboran [lomark — «MI' MapbeHHHAYCTP»
(IGE, Ta camas KOMNaHMA, KOTOpaA MO3XKe CMHTE3UpOBana ras
«Inknon-b» Ha 6ase paspaborok ®@puna [abepa), — yxe nponasan
NPOHTO3MJI B KaUeCTBE KPAaCHUTENA, HO MOJas 3aABKY Ha paciiMpeHue
TIaTEHTa, OTIMCAB B Hell Me[MKaMEeHTO3HbIe CBOIICTBA Npenapara. 310
npousomno sckope nocne Poxgectsa 1932 roga. A korja Gbinm mo-
NMy4eHbl KTUHWYECKMe MOKa3aTeNbCTBA TOTO, YTO NPOHTO3M/ MOXKHO
ycnemHo npumeHaTs ana mopei, IGF npunanace apoctHo orcrau-
BaTh CBOM TpaBa Ha MHTE/IEKTYa/IbHY0 cobcTBeHHOCTD. Korpa [lo-
Mark cobparcs ony6/1MKoBaTh pesy/bTarhl, KOPHOPALMs BEIHYLNNA
€ro MoBPeMEHMTD /IO TeX NOP, NOKa He Oy/ieT OKOHYaTenbHO 0 opM-
nex HoBbii (papMameBTHYECKMIT) aTeHT Ha npenapar. Ms-3a 31oii
samepxky u cam Jlomark, u komnanus IGF noaseprauce kpurnke —
Beb [10Ka aJJBOKATHI BHIACHANYM OTHOLIEHNA, 60/bHbIE NPOJOMKATK
yMMPpaTb. 3aTeM KOMIIAHMA HAcTOANA, 4ToObI [loMark onybnukosan
CBOIO CTaTbl0 B Ma/l0M3BECTHOM XXYPHale, BEIXOIMBILEM TOMTBKO Ha
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HEMeILKOM A3biKe. ITo ObIZIO CeNaHo, YTOObI CKPLITh OT KOHKYPEH-
TOB CBOMCTBA IPOHTO3M/IA.

HecmoTps Ha Bce NPeJOCTOPOXKHOCTH M Ha TO, KaKue Haroneo-
HOBCKJ€ TUIaHBl ObIIH CBA3AHBI C IPOHTO3M/IOM, TIPENApaT «[POBa-
JMJICA» Ha PhIHKE. VIHOCTpaHHble BpayM MPOA0/KAMM €10 TIOPUIIATB,
a MHOTHe MONPOCTY He BEPU/H, YTO TaKOe NEKapCTBO MOXeT pabo-
TaTh. Tak MpOROMKANOCH N0 TEX Mop, noka B 1936 rofy npemapar
He criac xu3Hb Ppankmuny [lenano Pyasensry-mnagmemy, 3abones-
meMy Tsxenoit dpopmoii cradunokokkosoit uudekumu. B pesynvra-
Te, 3aTOMOBOK € yIIOMWHAHMEM MIPOHTO3M/Ia TIOABUJICA B IepefoBULIe
raserbt New York Times, a camMo BeI|eCTBO § €T0 efHHCTBEHHBI aTOM
CepBl CTa/IM M3BECTHBI BO BceM Mupe. JloMark BHE3amHO OKasancs
nogoben anxumuky, cnocobnomy osonoruts IGE Tor daxr, uro
NPUHUMII JeACTBMA NPOHTO3N/IA TAK M OCTaBajICA HEM3BECTHEIM,
Kasa/ca CylMM mycTakoM. Koro sTo Bo/lHOBano, ecnu B TedeHMe
1936 roga npopaxu JIeKapcTBa BHIPOCAM B IIATH pas, a B TeYeHUe
CNeyIoNIero rofa — elle B [ATh pas?

Tem Bpemenem dpasilysckue ydensie u3 [lacTepoBckoro -
CTMTYTa OTKOMAMM CTaThio [loMarka, omy6/NMKOBAHHYIO B Mamou3-
BECTHOM XypHane. B npaBeiHOM rHeBe, KOTOPHIA B paBHON Mepe
MOATUTBIBATICA HEHABUCTBIO K MHTENNEKTYATbHON COOCTBEHHOCTH
(yueHbIx pa3gpakano TIaTeHTHOE 3aKOHOJIATeNbCTBO, MpPENATCTBO-
BaBlllee TIPOBEJIEHUI0 BaXKHEMIIMX UCCEOBAHMI) M AHTUTepMaH-
CKMMM HACTPOEHMAMH, PPaHIy3bl HEMEUIEHHO NIPUHANUCD 3a pabo-
Ty, mpu3BaHHYI0 obecuenuts nateHT IGF (Henpusasne Bcerna Opina
CHM/IbHEMIIMM CTHMY/IOM J/IA TeHMalbHbIX OTKPBITHIL).

I[TponTosua aeiicTBoBan Ha HaKTepuu MMEHHO TAK, KaK OMMChI-
Ba/IOCh B PeK/iaMe, HO, MPOC/IENMB NyTh BellleCTBAa B OPraHuU3Me,
yuerble 13 MHCTHTYTa IlacTepa oOHAPY XM/ HECKONBKO CTPAHHbIX
Belieit. Bo-nepBLIX, OKasanock, 4To ¢ 6akTepusMu H6OpeTcsa coBceM
He MPOHTO3MTI, @ IPOU3BOHOE OT HETO COEMHEHMe — CynbdaHu-
namufi. KneTkyu MIeKONMUTAIOMMX CUHTESUPYIOT €ro, pacliernisas
MOJIEKYNY MPOHTO31/Ia HafiBoe. Cpasy CTamo MOHATHO, TOYEMY Tpe-
napar He JIeCTBOBAaN Ha MUKpOOBI IPU OMBITAX B Mpobupke: Tam
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He GbI/IO YKMBOTHBIX K/IETOK, CHOCOOHBIX AKTUBMPOBATH MPOHTO3MUI,
pacLienus ero Monekyny. Bo-Bropeix, cynbdannnamusi, cocTosumit
U3 LEHTPaJIbHOTO aTOMa Cepbl C IECTbI0 OOKOBLIMM LIETIOYKAMM-
H[ynaabLaMu, HapyiuaeT cuHTe3 GonmneBoit KMCAOThL. ITO BaXKHEl-
lIee MUTATENbHOE BEIECTBO, HEOOXONMMOE BCEM KIETKaM A pe-
mmukauuu [JHK u, cnegosarensHo, A aenerua. Maekonurawlme
nonmy4aioT GonueByl0 KMCIOTY M3 MUILM, TAKMM oOpasoM, 1A MX
KNETOK CynbhaHuNnaMuy okasbiBaeTca 6e3ppeguniM. Ho 6akrepusam
NIPUXOJIUTCS CAMOCTOATENBLHO CUHTE3UPOBATh (PONMMEBYIO KMCIOTY,
HeoOXOIMMYI0 MM JUIi MUTO3a U Pa3MHOXKeHUA. PakTuyeckyu Ppan-
1y3Bl OKa3aaM, YTO OTKPBITHIM [loMarkoM mpemapar He y6uBaer
GaxTepuu, a «cTepunuayeT ux!

3TOT MPOPBIB B MCCNENOBAHMAX MTPOHTO3MIA GBI OIIENOM/IAIO-
1eii HOBOCTDIO, IPMYEM HE TO/IbKO ¢ MEJMIMHCKOH TOYKW 3PEeHMsA.
Camblil Ba)XKHBII KOMIIOHEHT [POHTO3WIa — Cynbaummammn —
OB OTKPEIT HaMHOTO panblue. B 1909 rogy ero fae sanareHToBana
Ta caman «MI mapﬁeHHH,IWCTpH»ST, HO TO/IbKO Kak Kpacurenb. K ce-
penyuHe 1930-X rofioB CPOK JIEHCTBMA ITOTO MATEHTA YXKe UCTEK. Yue-
Hble 13 [1acTepOBCKOroO MHCTUTYTA, ONYO/NMKOBAB Pe3y/IbTaThl CBOMX
MCCENOBaHNI, TPOCTO TOPXKECTBOBANM — BEAb OHM MOKa3anu Bee-
MY MHpY, Kak 000/iTH naTeHTHbIE IPaBa Ha MPOHTO3ML. Pasymeercs,
Homark u IGF Boapasunm, 4To K/M0OYEBHIM KOMIIOHEHTOM TIpenapa-
Ta AB/IAETCA MMEHHO NMPOHTO3MN, a He cynbganunamuy. Ho, korma
HAKOIM/IOCh JIOCTATOYHO MHOTO JIOKa3aTeIbCTB 06PaTHOrO, HEMILbI
0TO3Banu cBOM mpeTeHsun. Kommanus norepsana MMAMMOHBI, BIIO-
JKEHHbI€ B IIPOM3BOZCTBO JIEKAPCTBA M, BO3MOXHO, COTHH MHJIIMO-
HOB [IOTEHLMA/IbHOM NPUOLINKM — OfINH 32 JPYTUM NOABNANMCH KOH-
KYPeHTBI, IPOU3BOAMBLINE pyTie CyabdaHumaMuHbie TeKapcTBa.

Hecmorps Ha npodeccuonanbHpiit nposan JloMarka, KO/Iers mno
JIOCTOMHCTBY OLleHM/H ero paboty, u B 1939 rogy cnaBHeI ocne-
nosarens [lacrepa nonyuun Hobenesckywo npemuio no puanonornm
1 MeLMIMHE. ITO IPOM3OLLI0 BCETO Yepe3 ceMb JIET NOc/e [ePBoro
aKcnepumeHnTa ¢ Mbramu. Ho, kak 661 To Hu 6bto, HobGenesckan
mpeMHA MU YCIOXHMUIA kusHb Jlomarka. [utnep BosHeHasupen
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HobeneBckuit komuTeT 3a TO, 4TO ewe B 1935 rogy mBenckas akage-
mus npucynuna HobeneBckyio npeMuio Mupa KypHaIUCTY U TAIK-
ucTy, M3BECTHOMY CBOMMM AHTHHALMCTCKMMY B3r/IAaMu™. Propep
axTuyecku sanpetun Hemuam nony4yars Hobenesckue npemun. [lo
3TOM MpUYMHE recTano apecrosano JloMarka u kecToko obomnocs
C HUM 3a ero «npecrymnedue». C HayajoM Bropoi MUpOBOI BOMHBI
JloMarky ypmanoch HEMHOIO peabMIMTHMPOBATLCA TEpes BAACTAMM,
ybenuB HaLMCTOB (He C MEPBOTO Pa3a), YTO €ro TpemapaThl MOTYT
BbUIEYMBATb COMZAT OT TaHTpeHbl. Ho K ToMy BpeMeHM COI3HHMKM
TaKKe pacmonmaranu cynbpaHunamupamu, u pemytauus Jlomarka
ABHO He YNYYUIM/Iach, KOTJIa 3TH nperaparsl B 1942 ropy cnaciu
HKH3IHb YHHCTOHY ‘Ieptmnnm. YE€NOBEKY, HAMEPEHHOMY BO 4TO 6b1 TO
HY CTano pasrpomuthb fepmannio.

Xy»ie TOro, TOT pelnapar, KOTOPbiji HEKOI/A CIIaC XKU3Hb JOYepy
Jomarka, IpeBpaTHICA B ONACHOe MOAHOE NeKapcTso. /liogu npu-
HuManu cynbanuaamMuabl 0T 60N B ropie 1 HACMOPKa, M BCKOpe
Npernapar CTaju CYUTaTh HACTOALMM 3MKcupoM. Beeobuymit axuo-
Ta)X MPUBEN K THYCHOM adpepe: XKaHble 0 HAXKMBbI AMEPMKAHCKME
HeNbLbl peliniM NOA3apaboTaTh M CTalM TOProBaTh CynbgaHuna-
MHJIJaMM, TTOAICNIALEHHBIMU aHTH(PHU30M. 32 HECKOMBKO HefleNb OT
3TOTO CPENICTBA YMEPNH COTHM MIOfIEN, 4YTO ellle pa3 NOKa3bIBaeT:
KOrjja pedb 3aXO[MT O TMaHaleAX, YenoBeyeckas JOBEPUMBOCTb He
3HaeT rpaHumiL

KynsMunaumeit MMXpoOMONOrM4ecKMX MCCIeNOBAHMI, HAYATHIX
Tacrepom, crano orkpeitue antubnorukos. Ho ne Bce Gonesum
uMmeloT 6aKTepuabHYI0 NPUPOAY; MHOTHE M3 HUX CBA3aHBI C TOPMO-
Ha/IbHBIMM MK OnoXuMmdecknmu HapyweHuAMu. CoBpeMeHHas Me-
IMLMHA Hadana 60opb0y ¢ 60/1e3HAMM TaKOro Poja MIIb [OC/IE TOTO,
KaK CIelManucThl IPUHATMCD MCCEN0BaTh IPYTYIO 3aMe4aTeNbHYI0
Guonorndeckywo Haxonuky [Tacrepa — apnenue xupanbHocTH. Beko-
pe nocne Toro, kax [lactep Bbickasan cBoe 3ameyarelbHOE MHEHUE
0 cyapbe ¥ TIOArOTOB/IEHHBIX YMaxX, OH CHeNan elje OffHO BaXKHOe

* Peun 0 Kapne don Oceuxom (1889-1938). — ITpum. nep.
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Habmiofienme. [IycTh u He cTONB BhIpasUTenbHas, 3Ta (ppasa sacTas-
NAET 3aMyMaThcA O Yyfiecax, Tak Kak eto [Tacrep neitaercs oTBeTuTh
Ha BOmpoc: 6marofaps YeMy XM3Hb CTAaHOBUTCA XuBOM? BolsacHus,
YTO Ha caMOM ITy6OKOM ypOBHe XKM3Hb CBA3AHA C XMPalAbHOCTBIO,
OH IPEeNIIOIOKNIL, YTO «XMPaJbHOCTD — 3TO €JMHCTBEHHAA YeTKasA
JleMapKaLMOHHas JIMHUA, KOTOPYIO MBI CETOLHA MOXKEM IPOBECTH
MeXy xumueit u 6uoxumuein» . Ecnu Bbl Korna-nu6o sagymbisa-
JINCh O TOM, YTO K€ TAKOE JKMU3Hb, TO C XMMMYECKOI TOYKH 3peHUA
[€/10 MMEHHO B XMPa/bHOCTH.

Oro yreepkzenue Ilacrepa onpeiensano pasputiue OGMOXUMUM
IPMMEPHO B Te€YeHME BeKa. 3a 3TOT Mepuop MegulMHA JOCTUINA
HeOOBIYaifHBIX YCMEX0B B MOHUMaHUM IpUpossl GonesHeir. B To xe
BpeMA 3TO YTBep)KIeHUe TOApa3yMeBano, 4YTO A AOCTHIKEHMA
OCHOBHOM 1€l — M3NEYEHUA — HYXKHBI XHUPaNbHbIE TOPMOHBI
M XMpambHble 6MONMOrMYeCcKMe BelecTBa. B KOHIle KOHIOB, y4eHble
TIPUIIUTH K BEIBOATY, YTO Makcuma [lacTepa — mpu Beeit cBoeit mones-
HOCTH M TIPOHUIIATETLHOCTH — TOJMePKMBaeT M HEKOTOpoe Oeccu-
nue camoit Hayku. Korga IMacrep npemnoxun pasrpaHH4NTh HEXN-
BY10 Xumiio (Hab/moaeMyIo B XMMNYECKo 1a00paTopHu) U KUBYIO
K/IETOYHYI0 GMOXMMMIO, OH OJJHOBPEMEHHO YKa3ajl, YTO mepecedb
9TY I'PaHMLLY HE TaK-TO IIPOCTO.

Tem He MeHee 9Ta CNOXKHOCTb He OTIYTMBANa YYEHBIX OT HOBBIX
NonbiTOK. HeKoTopsIM yaanock NONYyYUTh XMpanbHble XUMUYECKHE
BELEeCTBa, AMCTWIIMPYA BHITAXKKH M TOPMOHBI M3 >KMBBIX Opra-
HM3MOB, HO B KOHILIE KOHLIOB 3TO OKa3aNnoCh HEBEPOATHO CMOXHO.
Tak, B 1920-e roapl IByM YMKArcKMM XMMMKaM TPUIIIOCH Tiepe-
paboTaTh HECKONBKO THICAY (PYHTOB GBIYBMX CEMEHHMKOB, B3ATHIX
¢ 6osiHu, YTOOBI MOMYYHTh HECKONMBKO JECATKOB TPAMMOB 4HMCTOTO
TeCTOCTepoHa. JIpyroit BO3MOXHBINA Iy Th 3aK/MI0YA/ICA B TOM, 4TO0OEL
TpOMTHOPMPOBaTh ykadanue [Tacrepa u cuHTe3MpoBaTh BellecTBa,
cofiepXaiiue Kak NMpaBOCTOpPOHHME, TaK M JIEBOCTOPOHHME Bapy-
aHTHl MOZIEKY/. ITO KakK pa3s Obl/I0 COBCeM HEC/IOXHO, MOCKO/IBKY,
CTAaTMCTHYECKHM, MPABOBPALIAOIIME M EBOBPAILAKIIHE M3OMEPBI
006pasyioTcs IpH XMMUYECKMX PeaKLMAX ¢ PABHON BEPOATHOCTHIO.
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Hpnﬁnema 3aK/H4YaeTCA B TOM, YTO B OpPraHM3Me IOBEICHUE 3€p-
KaJbHBIX MONEKYN pasnuyaeTca. Hanpumep, NMMOHBI M anenbCUHBI
06sA3aHbI CBOMM TEPIIKUM 32MIAXOM OJJHOMY U TOMY e BemlecTsy. Ho
3TH LIMTPYCOBhIE BCE K€ MaXHYT M0-PasHOMY, TaK KaK B OfHOM M3
HUX apOMAaTHbIE MOJIEKY/BI MpaBOBpalljaloliMe, a B IPYTOM — Jle-
BoBpamaioniue. Monekymnsl ¢ HEBEPHOH XMPATBHOCTBIO MOTYT aXe
OKa3blBaTh Pas3pylIUTENbHOE BOSﬂCﬁCTBHe Ha «J1€BOCTOPOHHIOK»
omonoruio. Tak, B 1950-e rogbl ofHa HEMeIKas @apmaueBTquCKaﬂ
KOMIIaHMA CTaja NpofiaBaTh yCIOKOMTENbHOE CPENCTBO, B KOTOPOM
6835]36}1“3}1 neyebHan Pa3HOBMIHOCTb aKTMBHOI'O BELLECTBA Obina
CMelllaHa C ero BPefHO 3epKa/lbHOM pasHOBMIHOCTDLIO, MOCKO/Ib-
Ky pa3spaboTuMKy MPOCTO HE YMENU PasuesaTb ABa BUAA MOJIEKYIL.
B pesynbraTe mpuemMa nperapara CTalu poxAaTbCA HeTH C YXKACHBI-
MM YPOACTBaMM — ¥ MHOTMX
He OBITO PYK M HOT, a TONBKO
KHCTH M CTYIIHHM, OTXOJHUBIINE
OT Téena, IIOI[OﬁHO YyepenambuM
mactaM. 3TO BELIECTBO, Tamu-

Mpenapar, KoTopblii HeKorAa cnac
Xu3Hb Aouepn Jlomarka, npesparunca
B ONACHoe MoJHoe nexapcTeo. fliogu
NPHAMMANK CynbhaHunamuzabl ot 6onu
B rOPNE M HACMOPKA, W BCKOpE npenapar
CTanu CYUTATh HACTOALLMM FNHKCHPOM.

59
XX Bexka . 3a HeCcKoNbKO HefieNb OT 3TOTO CPEACTBa
TMocne KaTaCTpOthI C Tanmm- YMEpN COTHH moneﬁ_

AOMMOOM MNEPCHNEKTHBBI CO3-
OaHMA XHMPa/IbHbIX JICKApCTB
Ka3a/Juch Npu3pa4yHbIMM, Kak HMKorga. Ho B To camoe Bpems, koria
00111eCTBEHHOCTb ONJIaKMBana Kanek, ofguH xuMmuk u3 Cent-Jlynca
no uMeHu Yunbam Hoyns npuHAnca sKCnepMMeHTHPOBAThb C Majlo-
M3BeCTHBIM 37eMeHTOM ponueM. Hoyns paboTal B cenbcKOX03AiA-
CTBeHHOIT KoMmnaHuKu «MoOHCaHTO», KOTOpaA BBIJENMNA EMY cob-
CTBEHHYIO McCefloBaTenbcKylo naboparopuio. Hoyns nomen ganb-
we [TacTepa u oKasan, 4TO B PyKax AOCTaTOYHO yMHOro 6uomora
«MepTBafA» MaTepus BIIONTHE MOXKET 03[0PABNMBATh XKMBYIO.
Hoynsa sauHTepecoBana MmIocKkasa ABYXMepHas MO/IEKYNa, KOTO-
PYIO OH XOTe/l «HafyTh» M CAeNaTh TpexmepHoii. [leno B ToM, 4TO
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JIeBOCTOPOHHAS Pa3sHOBUHOCTD 3TOH MOJIEKY/IBI MOT/Ia CTAaTh CPen-
CTBOM JI/IA ledeHus 3aboneBaHuit Mosra, Hanpumep 6onesun Ilap-
KMHCOHA. CaMadA clnoKHas 3afjaya 3aK/aK4anach B TOM, 4To0bl obe-
CMeYUTb €€ TMPABMIbHY OPMEHTALMIO. 371€Ch CAENYeT OTMETHUTH,
YTO MJIOCKHME O0BEKTHI He MOTYT ObITh XMpanbHbiMu. [IpencraBere
cebe KOMUIO BalIeH TpaBoii MafloHM, BhIPE3aHHYIO U3 KapTOHA. Ho-
CTATOYHO €€ MepeBepHYTh — M OHA CTAHET KOTMeil NeBOi NMafloHu.
XMpanbHOCTh BO3HMKAET MUIIb Mo ock z. Ho HeopyilieBneHHbie Xu-
MHYecKHe BelllecTBAa, YYacTBYIOIIME B PeakliMu, «He MOHKMAloT»,
KaK 00ecneduT HYKHYI0 HaM XMPaJIBHOCTB", @ MPOCTO 06Pa3yIoT
MoneKynel 00oux Bunos. [IpaBaa, XMMHUIO MOXKHO TTEPEXUTPUTh.

Hoyns porapancsa npuMeHuTbh poaueBsblit kKataausarop. Katanusa-
TOPbI PA3TOHAIOT XMMHUYECKME PeaKL[MH I0 TAKMX CKOPOCTEM, KOTOpbIe
CIIOXHO [iaKe MPefCcTaBUTb Ha ObiroBoM yposHe. HexoTopble yBenn-
YHBAKOT CKOPOCTb peaKliMi B MUIIMOHBI, MU/I/IMAPLI ¥ JaXKe TPHI-
NMOHBI pa3. Popuit mpuaaeT peakiuaM O4eHb OOMBIIYIO CKOPOCTD,
u Hoyns o6Hapyui, 4YTO eAMHCTBEHHOr0 aToMa 3TOro 3/IeMeHTa 0~
CTaTO4YHO, YTOOBI PUAATL 06BEM MPAKTHYECKH 6ECKOHEYHOMY YMCITY
0CKUX MoneKyr. [IoaToMy OH OMECTHT POIIMI B LIEHTP MOMEKY/IbI
XMpPaNbHOrO COEAMHEHNA, CO3/IaB XMpPaTbHbIil KaTanmm3arop.

OCHOBHas CNOXKHOCTb 3aKMI0YaNachk B TOM, YTO W XMPaJIbHBIN
KaTajM3aTop C POIMEBBIM aTOMOM, M B3aMMOMEHCTBYOIIHE 710~
CKme MoneKy/ibl OpiM oyens rpomosnkumu. Iloatomy, Korga oHu
npubmmwKanucey Apyr K Apyry AJiA B3aMMOMIEACTBIA, TO HAMOMMHA-
/1Y ABYX TYYHBIX JKMBOTHBIX, IbITAIOUMXCA criapuThes. Oxasanoch,
4TO XMpaJbHOE COEAMHEHME MOXKET BHEIPUTb CBOM POJMEBbIN
aTOM B IIOCKYK0 MOJIEKYNTY HIIDb 13 OJHOTO NonoxkeHns. Y B nem
«HOTH» M «KMBOT» MOMEKY/IbI OYAYT MelaThb, I03TOMY OHA CMO-
JKET pasBEPHYTbCA B TPEXMEPHYI CTPYKTYPY /ML B OGHOM
HanpaB/leHNH.

M3-3a aTOr0 MaHEBPEHHOCTb B XO€ MOMEKY/IAPHOIO «COUTUA»
CUIIBHO OTPaHMYMBA/IACh, HO Belb B peakIMK y4acTBOBal POAuii,
cnoco6HBll pafiMKaNnbHO ee YCKOpUTh. Takum ofpasom, mis pelue-
Hua 3agauu Hoynay TpeboBanoch yCTpaHMTh MMIND OfHY CTOXHYI0
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npobneMy — CO3aTh TAKON PONMEBbI KaTATH3aTOP — M CHOKOHHO
co6uparh ypoxaii 1paBU/IbHO COPHEHTUPOBAHHBIX MONIEKYIL.

[llen 1968 ropm, xorga Hoyns nomoxun Hayano COBPEMEHHOMY
CHHTe3Y NleKapCcTBeHHbIX npenapatos. [losxe, B 2001 rogy, yueHslin
6n1n ynocroen 3a 3tro Hobenesckoit mpemuu no xummumn.

Tak coBnamo, 4To TeM nekapcTBoM, Kotopoe Hoyns momyumn
Ha CBOEM PONIMEBOM KaTtanmaatope, 6bin neBo-muruapokcudenn-
NanaHuH, WM JIeBORONA, M3BecTHoe OGnmarofapsa kuure Onueepa
Caxca «ITpobyxnenus». B aToit kHure nogpo6bHo pacckasaHo, KakK
nepopona B 1920-e rogsl mpobyanna 80 manmeHTOB, Y KOTOPBIX B pe-
3yNbTaTe UIMTENbHOTO Nerapriuyeckoro sHuedanura (Encephalitis
lethargica) passunach Tsxenas c¢opma Gonesuu IlapkmHcoHa.
Bce 80 HaxoauaMch Ha CTALMOHAPHOM JIe4eHMM, MHOTME IPOBEIH
0 4YeTblpe NeCATUNETHS B COCTOAHMM IOMYTHEHMSI paccylka, He-
KOTOpble IpeObIBay B HEMpepbIBHOM KaTaTOHMK™. CaKc ONMChIBaeT
MX TaK: «AOGCOMIOTHO NMMIIEHHbIE SHEPIUM, MOOYKIeHHIT, MHUIIHA-
TUBBI, MOTUBALIMIl, aNMETUTA, SMOLMA WU JKENAHUM... CTOMb Xe
Gecn/oTHbIE, KaK MIPUBMIEHNS, CTOMB JKe MAacCUBHBIE, KaK 30MOM. ..
MOTYXIIMe ByIKaHbI»**,

K 1967 romy Cakc mocTur 60/bIIMX YCTIEXOB B Te4eHIH TeBOIOTION
60nbHbIX, cTpafaoux 6onesHbio [TapkuHcoHa. JleBofiona ABNAETCA
NpefllecTBeHHUKOM JodaMuHa — BelllecTBa, BbipabaThIBaeMOro
B TO/IOBHOM Mo3re. Kak ¥ MpOHTO3W, UCCNENOBAaHHBIN JIOMarkom,
NIeBOONA AO/KHA ObITh «OMONOrMYeCKM aKTUBUPOBAHA» B OPraHM3-
me. Ho paspenuTb neBOCTOpPOHHME M IPaBOCTOPOHHME BapMaHTbI
3TOi MOZIEKY/IbI BBIIO CNOXKHO, M CTOMMOCTD [IpernapaTa JocTurana
5000 momnapos 3a ¢yHT. M BApYr Kak pas B 1968 rogy CTOMMOCTB
JIEBOMIONbI Hayasa CTPEMMUTE/IbHO CHMKATbCA — CaKC He IMOHMMal

* TcuxonaTonorMyecKas IpyIna CHMITOMOB, 3aK/TI04aI0IEAACA B PACCTPORCTRAX [IBK-
Ketinit Tena. — [Tpum. xay4. ped,

** C «MOTYXUIMMM BYIKaHAMM» BONLHEIX MCTAPIUMECKMM SHUe(anHTOM CPABHMA HE
Onueep Cakc, a KonctantuH ¢oH 3KoHOMO, BriepBLIe ONHCABINMI aTy HoneaHp. —
[Tpum. nep.
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MOYeMY, COYTA 3TO COObITME HacToAluMM 4yaoM. [lpopuie Hoynaa
6ykBanbHO passasan Cakcy pyku, ¥ BCKOpe OH Hayan iedMTh B Hbio-
ﬁopxe CBOMX KATATOHMUYECKUX TIAIIMEHTOB MeBofionoit. B cBoelt kHK-
re Cakc nuiueT: «BecHoit 1969 roga Henpasgonofo6Ho, HeoXHJAHHO
U HeTIpefcKasyeMo 3TH BY/IKaHbl HAYANIM U3BEepPraThCca».

«Bynkanuyeckas» mMeTadopa OueHb TOYHAs, MOCKONBKY He BCe
NOC/IEfICTBUA MpMeMa [perapara OKasanuch TIO/IOXKUTETBHBIMM.
Y HexkoTOpbIX MOfeil pasBUICA TMIEPKMHETHYECKMA CUHIPOM, Xa-
PaKTepHM3YIOIIMACA TMIIEPaKTUBHOCTDIO, ¥ APYTMX HA4YA/IMCh raj-
JIOLMHALMY, TPEThM CTAJM ITIOAATh NIpeAMeThl, KaK KxMBoTHbIe. Ho
9TH JIIOAM BCe PABHO ropasjo /y4lle 4yBCTBOBA/IM cebs B 3TOM Co-
CTOSHMHM, YeM B COCTOAHMM oBola. Cakc BCIOMMHAET, YTO YJIEHbI
ceMelt ¥ OONMPHUYHBIN MMEPCOHAN YXKe JONTO CYMTAIN ITUX MI0AeH
«IIPaKTHYECKM MEPTBBHIMM» M HEKOTOpbie OOIbHEBIE JJaXKe YiKe OI[y-
manu ce6s yMepumHu. Tax eilje pas nogTBepAnnocs 3amedanue [la-
CTepa O XXWBWTEIBHBIX CBOJMCTBAX BeLlecTB, 06/afjaomnx HYKHOM
XUPanbHOCTHIO.



11. INIEMEHTbI-OBMAHLWKA

T 22 4 1 11 53
N [Tl Be K"Na I

14.007 47 Bl 5012 J.09E 12950 |] 126504

MKTO M MIOAYMaTh He MOT, YTO TaKOi OObIYHBIN CepoBaThIf Me-
H Ta, KaK POfInii, OfIHAXK/bI MOMOXET CO3[aTh CTONb YyfieCHOEe
NIeKapcTBO, Kak neBofiona. [laxke mocne JONTMX BEKOB pasBUTUS XK-
MM 37IEMEHTHI He MEPECTAIOT HAC YIUB/ATD, MPENONHOCA KaK Mpy-
ATHBIE, TAK M HEMIPUATHBIE CIOppyu3bl. OHYM MOTYT HAPYUIMTH Halile
beccosHaTenmbHOE «aBTOMATUYECKOE» JIbIXaHMe, UCKA3UTh OLyILe-
HUA U laKe, KaK MOJl, USMEHUTh HAMBBICIIME YeT0BeYeCcKNe Crocob-
HocTu. Jla, XMMUKN XOPOLIO M3Y4M/IM MHOTHE CBOWMCTBA 3/IEeMEHTOB,
TaKue KaK TeMIlepaTypa IUIaB/leHUs U paclipOCTPAHEHHOCTD B 3eM-
Holt kope. B 2804-ctpannynom Qonnante «CripaBOYHMK 110 XHMMK
1 dusuxe» (Handbook of Chemistry and Physics) — cBaTbiHE Bcex
XMMHMKOB — Iepeunc/ieHbl 3Ha4eHns BceX PU3NYecKnx napaMeTpos
BCEX XMMMYECKMX 3/IEMEHTOB C HEBEPOATHBIM KOJTMYECTBOM 3HAKOB
nocne 3anAtoit. Ha aToMHOM ypOBHe 371eMeHTHI [IeHCTBUTENIbHO Be-
nyT cebs npenckazyemo. Ho Kak TONbKO MbI BCTyTaeM B 6uonoru-
YeCKMit Xa0C, OHM He TIEPECTAI0T HAC U3yMATh. [laxke TpuBHanbHbIe
3MIEMEHTHI, BCTPEYAIOIMECA HAM B MOBCETHEBHOM JKM3HM, MOTYT
MOAKUHYTh KOE-KaKue HENpHUATHbIE CIOPIPHU3BI, €CIM OKAXYTCH
B HeoObIYHOIT cpefie.

19 mapTa 1981 rofja nATepo TeXHUKOB CHAMK TMaHeNb C KOPIyca
TPeHUPOBOYHOTO Kopabna B mTab-kBapTupe NASA Ha mbice Kana-
Bepan M BOUIIM B 3a0MTYI0 aNnmaparypoil 3a/(HI0K KaMepy HaJ| ABU-
rateneM. TOMbKO YTO 3aKOHYM/ICA 33-4acOBOM «IeHb» — npoﬁublﬁ
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CTapT npouien 6e3yKopusHeHHO. AT€HTCTBO GBITIO BIIONHE YBEPEHO
B ucnpasHocT «Komymbumu» — camMoro coBpeMeHHOTO M3 KOIfa-
MMB0 COSNAHHBIX KOCMMUECKMX WATTIOB. B 1981 rofy kopabmio
TIPENICTOANO OTTMPABUTHCA B CBOM MepBblii monet. Bea cmoxknas pa-
6oTa yxe 6bI/1a OKOHY€EHA, yCTalIble, HO IOBO/IBHbBIE TEXHMKM 3a/1e3-
M B OTCEK, YTOOBI BHINIOJIHMThL CAMYI0 YTO HM HA €CTh PYTMHHYIO
NpPOBEPKY cuCTeM. Yepes cuMTaHble CEKYH/Ibl OHM NOKLO3PMTENBHO
THXO BBIITOI3NH OTTY[Ad.

Ha ror momenT NASA ypasaioch nsberarb cMepTe/IbHBIX CTy4aeB
B KocMoce M Ha 3emsie nnocte 1967 ropia, Korga Tpoe aCTPOHABTOB Cro-
penu 3aKMBO BO BpeMA TPEHUPOBOK Nepef NONETOM «ANONAoHa-1».
B 1960-e NASA, BeuHo 03ab04eHHOE COKpallleHHEM PacxXofioB, UC-
NO/Ib30BAN0 YIS AbIXaHUA ACTPOHABTOB NMHINbL YUCTBIN KUCTIOPOS,
a He BO3AYX (xak M3BecTHO, MocAeTHUI MoUTH Ha 80% cOCTOMT M3
a30Ta, KOTOPBIH B IAHHOM C/Ty4ae ABNAETCA GeCcroNe3HbIM TPy3oM).
K coxanenmnio, Kak mpuiinoch npusHaTts mHxeHepam NASA B nopro-
TOBNIEHHOM B 1966 rofly TEXHMUECKOM OTYETE, «B YHCTOM KUCTIOpOfie
ropenue mpoucxoaut ObicTpee M pK 60/ee BBICOKON TeMIeparype,
TaK KaK OTCYTCTBYeT “pasbasnsiommit” ero armocdepHbIn a3or, ab-
COpOMPYIONIMIA YACTh TETUIOBOM SHEPTMM M KOCBEHHO YYacTBYIOLLMIA
B ropenmi». ITo Mepe Toro kak atombr B Monekynax kucnopopa (O,)
BIUTHIBAIOT TEIUIO, OHM AMCCOLMMPYIOT M HAYMHAKOT APOCTHO 3a-
XBaTHIBATh 37IEKTPOHDBI Y OKPY>Xarolmx snemenTos. M3-3a storo pas-
TOHAETCA cBOeoOpa3sHas «BOJIHA», NOJ JECTBMEM KOTOPON MOXap
u pasropaerca. Kucnopoyn He npuxoaurcs foaro «poBOLHpPOBaTL».
HexoTopsbie uHXKeHepbl BOTHOBANMNUCh, YTO JlaXKe CTATHMYECKOE 3/eK-
TPMYECTBO, HAKAIUIMBAOLIEeCA B 3aCTEXKKAX-TUMTYYKaX Ha KOCTIOMAax
aCTPOHABTOB, MOXET IO XK€Yb aKTHBHBIH YMCTHIA Kucnopop. Tem
HE MEHEE STOT OTYET 3aBepINanca CleAYIOUMUM 3aKMOueHHeM: XOTA
«MHEPTHBIN a3 MOXKHO PACCMATPUBATh KaK CPEAICTBO JI7IA CHYDKEHUA
BOCIITIAMEHAEMOCTH. .. UCTIONTb30BATh TaKMe WHEPTHBIE TIPUCAJIKKU He
TO/TBKO M3MHUIITHE, HO M OYeHb CTIOXKHOY.

lla, 3T0 yTBepXKAeHWe NEUCTBUTENBHO CIPABEVIMBO B KOCMO-
ce, e aTMocdepHOe JaBNeHUe OTCYTCTBYeT M faxe Hebonbiioro
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ofbeMa BHYTpEHHEro ra3a Ha Kopabie 6y/ieT J0CTaTOuHO, YTO6I 110-
cnefnmit He cxnonHynca. Ho mpu TpeHuposkax Ha 3emie, B rycToi
3eMHOM atmocdepe, TexHukamM NASA NpUXOAMIOCh 3aKa4MBaTh
B Mope/nb Kopabnsa ropasfo Gombie KMCTOPOAA, YTOOBI CTEHBI HE
ob6pymmBanuck. CoOTBETCTBEHHO, MHOTOKPAaTHO BO3pacTana omac-
HOCTb, TaK KaK JjaX<e MCKPa OrHA B YMCTOM KMCNIOPOJIEé MTHOBEHHO
npespawmaetca B nokap. Korzia B 1967 roty Bo BpeMs TPEHHPOBOK
IPOCKOYM/IA C/Ty4aifHasA MCKPa, OrOHb MIHOBEHHO OXBATH/I MOAYNb
¥ 33KMBO CKEr TPOMX HaXO[MBILIMXCA BHYTPH aCTPOHABTOB.

[lpaBpa, karacTpodbl YacTo NO3BONAIT NEPEOCMBICINBATDL He-
KoTopble (akThl. B NASA peuuunu, 4T0 NPMMEHATh MHEPTHBIE Ias3bl
Heo6XoMMO, Kak Obl CIOXKHO 3TO HM ObIIO, BO BCEX LIATT/IAX M BO
BpeMA TpeHMpOoBOK Ha 3emne. B 1981 rony, nepes oTnpaBKoy 1wuar-
tna «Komymbus», Bce OTCEKH, B KOTOPbIX MOI/Ia BOSHMKHYTb MCKpa,
ObIMM 3aMONMTHEeHb! [OCTATOYHBIM KOMMYECTBOM MHEPTHOTO asoTra
(N,). DnexTponnka u MOTOpbl paboTany B a30Te COBEPUIEHHO MC-
I'IpaBHO, a4 €ClTM UCKDPBI 1 MPOCKaKMBA/IH, 430T racMia MxX — KCTAaTH,
€ro MOJIeKy/Ia FOpasjo Kperrde, yeM MOTeKyna kucnopofa. Paboune,
3aXOIMBILME B HAMOTHEHHbI/i MHEPTHBIM Ta30M OTCEK, JO/KHBI
OBLIM HALETH Ta30BbIe MACKM MM [JOXK/IAThCA, NOKa a30T GyzieT oTKa-
4aH, a ero MecTO 3aiiMeT IPUTOAHDBIN /1A AbIXaHuA BO3MyX. 19 Mmapra
TEXHMKM 3TOrO He caenanu. Kro-To ciumkoM paHo Jan paspelueHue,
HMYEro He Mofo3peBasILie pabo4me BOLIIM B OTCEK M PYXHYIH, KaK
MOJKOIIEHHbIE. ASOT HE TONLKO MOMELIA/] MX HEHPOHaM M KPOBA-
HBIM Te/b1[aM BITUTATb YUCTBIH KMCIOPOJ, HO ¥ BEITAHY/ MOC/IEAHMA
KUCIOPOJI M3 KPOIIEYHBIX Ma3yX, B KOTOPLIX 4€/IOBEYECKMI1 Opra-
HM3M 3aIacaeT ero «Ha BCAKMIT CTyuaity, elje CHabHee ycyrybus co-
croanue pabounx. Criacatenu BHITAIIUIM BCEX MATEPHIX, HO CMACTH
ynanocsk muue Tpoux. Jixon beeprcran 6bin yxe mepts, a Poppect
Koyn ymep 1 anpens, He NpUXoNis B CO3HAHKE.

CrnemyeT OTMeTHTD, YTO 32 HECKO/IBKO MOCNEHUX NECATHNETHI
B 230Te 3a/ibIXa/INCh U LIaXTepsl, M pabouue, 06CTyKHBaIONIME IO -
3eMHbIE YCKOPHTENH qactur’ . Beaxwi pas 3T TparefiMu Mpouc-
XOAMAM B OOCTOATENbCTBAX, HAIIOMUHAIONX CLeHbl 3 GUIbLMOB
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yxacos. [Tepsblit YenoBek, BXOAALIMIA B a30THYIO aTMocdepy, de-
pes cuMTaHble CeKyHAbI BaauTcA Ges BUAMMBIX NpUYMH. Bropoii,
a MHOTHA M TpeTHit 6POCalOTCA K HEMY Ha MOMOILb M TAKXKe Io-
rubator. CaMoe CTpallHOe 3aK/M04aeTCA B TOM, YTO CMEPTh HACTY-
naet 6€3 BCAKONM arOHNM. YMUPAIKOILME He TAHUKYIOT, HECMOTPA Ha
TO, YTO 337IbIXAIOTCA. ITO MOXKET MOKA3aThCA HEBEPOATHBIM, €CTH
BaM HMKOTAAa He AOBOAMIOCH 3aBA3HYTh Nopf Bomoi. MHCTUHKT
CaMOCOXPaHEHNA, He AN 3aJOXHYThCA, BRITaIKMBAET Ha MO-
BepxHOCTh, Ho B ceppille, nerkux 1 Mo3re Ha CaMOM Jiefle HeT HUKa-
KOTO «JaTuMKa», KOTOPHIA MpoBepsan Obl HATMYMe KUCTOpoaa. DTH
OpraHbl pasnM4aloT MILb [[Ba Mpolecca: BAbIXaHue rasa (mob6oro)
M BBIJIbIXaHME YITIEKMC/IOTO Tasa. YITIeKMC/IbIA ra3 pacTBOpAeTCA
B KpOBM, 06pasys yronbHyo kucnory*. [loaromy npu Kaxaom Bel-
Hoxe, KOrfa Mbl M36aBigeMcs OT YIJIEKMCIOTO Iasa M CrIAKUBaeM
B/IMSAHME ITO KMCIOTHI, HALI MO3T «CHMTAET, YTO BCE HOPMAAbHO»,
3T0 HacTOAWMIT SBOMIOLMOHHBIN poMax. [opaspo uerecoobpas-
Hee GO0 Obl CO3HATh OPraH, OTC/AEXKMBAKIIMI KOMHYECTBO KHUC-
NOpoja, NOCKONbKY MMEHHO B KUCIOPOJE Mbl HYXK/JaeMCA CUNLHEE
Bcero. Ho xneTkam npoute — M B 60/IBIIMHCTBE C/Iy4aeB JOCTATOY-
HO — IPOCTO «y6euThcA», YTO YPOBEHD YINEKMCIOro rasa 6mmM3ox
K HYMTIO.

A30T He BMUCBIBaeTCA B 3Ty cucTeMy. OH He MMeeT IIBETa, 3a-
maxa, Mpy ero BAbIXaHMM B HAIIMX KPOBEHOCHBIX COCYHaX He Ha-
KaNIMBaeTCA HMKAKaA KMCcMoTa. MBI 1erko BABIXaeM M BBIJIbIXaeM
€ro, MO3TOMY HAIIX JerKkue HUKAK Ha Hero He pearupyior, HUKaKkom
TPEBOXHBINA MEXAHU3M y HAC B MO3Ty He cpabarbiBaet. A3oT «ybu-
BaeT cBoei 6e306MIHOCTbION, IPOCAYMBAsICH CKBO3b 3a LM THbIE CH-
CTeMbl OPraHM3Ma, KaK CTapblil 3HaKOMEIN. VIHTepecHO OTMETHTB,
YTO 9/7IeMEHTBI M3 IPYINbl a30Ta 00BbEeNMHEHBI 101 001UMM HasBa-
HUEM «ITHUKTOreHbI», KOTOPOE B [IEPEBO/Ie C ITPEYECKOro o3HayaeT

* ¥YronbHas KHCOTa — HeYCTORUMBOE COEIMHeHNE, KOTOPOE MTHOBEHHO pacnajlaeTca
Ha YTAIEKMCAIBIA Ta3 M BOAY. 34eCh UMETCA B BUAY B LENOM MPOUECCH B3aWMOJLen -
CTBMA YINMEKMC/IOrO rasa B KpoBu HenoBeka. — [Ipum. Hayw. ped.

228



Maea 11. nemeHTbl-0bMaHWMKK

«RypHO maxaywme». Texuuku NASA — nepBbie XKepTBBI 3/10CHACT-
Horo warrna «Konmymbua», koropoMy yepes 22 rofja npecToniIo
pa3sBanuTbcA Ha Kycku B HebGe Haj TexacoM, — BepOATHO, MOYYB-
CTBOBa/iM HeDONbIIOE TONOBOKPYXeHUe W BANOCTH, MOTPYXKAACH
B a30THOE 3a0bpiThe. HO OHM BMOMHE MOIIM TIPEATIONIONMTD, YTO
3T0 00bIYHAsA YCTaI0CTh NocNe 33 yacoB paboThl. A MOCKONBKY Bbi-
IbIXaTh YIMIEKMCIIbII I3 OHM TO-TIPeXXHEMY MOTIH, OPraHM3M TaK
HUYETO M He 3aMETHII, TIPEXKJIe YeM a30T [IPOCTO «BBIK/IIOYMII» CBOYM
JKePTBbL.

VimmyHnHas cucTema opranusma Go/KHa 60poTHCA ¢ MMKpoGamu
M APYTMMM NApasuTHYECKMMM OPraHM3MaMM, NI03TOMY ¢ G1onornu-
4eCKOM TOYKM 3PeHMsA OHAa YCTPOEHA C/IOXKHEe, Y€M JIbIXaTe/lbHasd.
Ho 310 He o3navaeT, 4T0 OHa JIy4llle CIIPAB/IAETCA C MOLOOHBIM 06-
maHom. Kakx MuHMMyM Heko-
TOpble KOBapHble XMMHYECKHe
27IeMeHThl 00xogAT ee, o6BonA
HaIll OPraHM3M BOKPYT Nasblia.

B 1952 ropy wmBenmckumit
spau [lep-Mursap Bpanemapk
usyyan mpomecc ob6pasoBa-
HUS KNETOK KPOBU B KOCTHOM
mosre. bynyun He6pe3rnuBeIM,
OH >xenan HabmoaaTk 310 cob-
CTBEHHBIMU I7asamu. [ yero npoceepnun oTsBepcTie B 6ONbILON

32 HECKONbKO NOCNEHKX AECATUNETHIA
B a307e 3aAbiXaNHCb 1 LWaXTEepBI,

i paboune, o6cnyxuBalowme
No/3eMHbIe YCKOPUTENM YacTuLl,
BeAkuit pas 3Tv Tpareauu NpoRCOAMAK
8 06CTOATENLCTBAX, HANOMUHAKLLUX
CUeHbI M3 GMALMOB YKACOB.

6epioBoit KOCTH XXMBOTO KpPO/IMKA M HAKpbll paHy TOHYaMIIMM
CnoeM THTaHa — He TOoJlle ANYHOM CKOpaynbl. Takue TMTAHOBBIE
«OKOIIKM» ObIIK NpOHMLUAEMBI OMA CHWIbHOIO CBETAa M MO3BOMANH
ClIeUTh 33 TEM, YTO IMPOMCXOAUT BHYTPH. Haénmnenun OUTH yCnenr-
HO, 1 bpaHemapk pelna BbI/IOMAaTh U3 KOCTEH JOPOTHE TUTAHOBBIE
OKOLIKH, 4yTOOBI BOCIIONB3OBATLCA MU /1A HOBBIX 3KCITIEPUMEHTOB.
K ero HeynoBonbcTBMIO, THTaH faXe He menoxHyncs. Bpanemapk
MaxHy/l PyKOM Ha 3TU OKOWKH (1 Ha GeTHBIX KPOMMKOB), HO KOTga
TO K€ CaMOe CTa/l0 NIPOMCXOUTh M B CTEAYIOIMX SKCIIEPUMEHTAX —
TUTaH BCETMla CHfEN B 6epIioBoil KOCTH, KaK B TUCKAX, — Bpay peLniI
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noppobHee U3yunTh 3Ty cuTyauio. To, 4TO OH YBU/IeN, MTHOBEHHO
OTOPBao €To OT HabMoAeH Ui 32 HE3PeNBIMU KPOBAHBIMM K/IETKAMM
¥ MO3BONM/IO MPOM3BECTH PEBOTIOLMIO B TPOTE3UPOBAaHUM, KOTOPOE
10 TEX NMOP Pa3BUBANOCh OYEHb BATIO.

C npeBHemMX BpeMeH Bpayy 3aMeHA/IM YTPaYeHHbIE KOHEYHO-
CTH HeymOoOHBIMY epeBAHHBIMYU NajikamMy M Yypkamu. B xozme npo-
MBIILIEHHOM PEBOMIOLMM M NIOC/Ie Hee PaclpoOCTPaHMINCh M MeTal-
nuyeckue npotesbl. Misyseyennble coniarel, Bepaysiumecs ¢ [lepsoit
MMPOBOI1 BOWHbI, MHOTJIA Jla)Ke HOCH/IM CheMHbIe OJIOBAHHBIE /IM1Ia-
MacKH, KOTOpbI€, [10 KpaliHel Mepe, [I03BONANK KaJleKe NPOATH Ye-
pes Tonmy, He NpuBAeKas moOoNLITHBIX B3rnaAnos. Ho HuKoMy He
YAaBa/loCh HHTETPUPOBATH METAIUT MU JIPEBECHHY B XKUBOE TENIO —
a 370 661710 661 MzleanbHEIM pelleHnem. VIMMYHHas cucTema OTTOp-
razna Bce NofoOHbIe TPOTE3b, U3 4ero 6l OHM HU GBINK CAeTaHb —
W3 30710Ta, IIMHKA, MATHUA UM XPOMUPOBAHHBIX CBMHEIX MOYEBBIX
nysbipeit. bpanemapk, 6ynyun crmenManucToM Mo KPOBM, OTAMYHO
3HaJl, MoYeMy Tak mpoucxoauT. Kak mpaBumo, MHOMXKECTBO KNeTOK
KPOBM OKPYXal0T MHOPOJIHOE Te/I0 M O0OBOMAKMBAIOT €r0 HUTAMM
TNIafIKOTO BOJIOKHUCTOrO KojjiareHa. Takoi Mexanuam — 6GJIOKMpoO-
BaHMe YY>KepPOJHOM Cy6CTaHIMM M NPENATCTBOBAHUE €€ [IPOCcayM-
BaHMIO — XOpowo paboTaeT, HaIPUMeP, €CIU BaC CTy4aiHO PAHNIH
npobpio Ha oxoTe. Ho KpoBsiHble KIETKM He CIAMIIKOM CMBbIlIIe-
HbI€ ¥ HE MOTYT pas/iM4aTh BPeJHbIE M I0Ne3Hble MHOPOIHbIE TeNa.
Yike 4epes HeCKO/IbKO MecsleB Mocie MMIUIAHTaluK mobble po-
Te3bl NOKPHIBA/IMCh KO//IAr€HOM M HAYMHA/IH BBICKA/b3bIBATh MK
06naMbIBaThCA.

ITO MPOMCXOAMAO iaXKe C METANIAMM, YYACTBYIOIIMMM B HaLlIeM
MeTabonu3Me, HanpuMep c Xene3oM. YTo yX roBOPUTb O THTaHe,
BeJlb Halll OPraHU3M He HYXJaeTcA Jaxke B CNefOBLIX KOMMYECTBaX
3TOr0 MeTaNna; KOHEYHO, TUTAaH HUCKOMBKO He MOXOAW/ Ha Belle-
CTBO, KOTOpO€ YCTPOMT Halry MMMyHHYI0 cucteMy. Ho Bpanemapk
06HapY>X17I, YTO 10 KaKOi -TO MPUYMHE THTAH CIOBHO TMITHOTH3NPY-
€T KPOBAHBIE KTETKM: OH HE BhI3bIBAET POBHO HMKAKOTO MMMYHHOTO
oTBeTa U 06MaHbIBaET Nlaxe 0CTeobNMacThl — KATKM, OTBevalouue
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3a popMHMpOBaHME KOCTHOM TKaHM. TMTaH NPUKPEIUIAETCA K HUM,
KaK OYZITO MEXJy HaCTOALEH KOCTBIO M 5THM 3/IeMEHTOM Ne 22 HeT
HMKaKoi pasHuubl. OH CnocobeH NOMHOCTBI0 MHTETPUPOBATHCA
B 4€/IOBEYECKOE Te/l0, 0OMaHbIBas Halll OPraHU3M pajM ero xe 6na-
ra. C 1952 rofa 3TOT MeTa/l/I IOBCEMECTHO MCIIONB3YETCA NPH MM-
naHTalMK 3yOHBIX MPOTE30B, HABMHYMBAEMbIX MAbLEB U UCKYC-
CTBEHHbIX CycTaBoB. Hanpumep, mMeHHO Tako# 6eipeHHbIii CycTaB
MMIIAaHTUPOBANM MOEN MaTepu B Hauasne 1990-x.

[lo xpajliHe HeyJlaYHOMY CTeYeHMI0 OOCTOATENBCTB, MO MaMa
ellje B MOTONIOCTH 3a60/1e/1a apTPUTOM, KOTOPBIN YHUYTOXKNI ee Ge-
H.pfl-lll bl€ XPHIJLH. M3-3a aToro kocte KpyTWIAach B CYCTaB€, KakK IeCT
B 3a3y6pennoli cTyne. B Bospacre 35 jieT eit IpULIIOCH NIOTHOCTBIO
3aMEHMTH cycTaB. BMecTo Hero el nocTaBu/IM TUTAHOBBIH CTEP/KeHb
C MIapMKOM Ha KOHIle, OMBIIMIE KAaK JKe/Ie3HOOPOXKHAA IIIIaNa II0
ornuaeHHon Gepuosoit kocti. Ha pgpyrom xoHue crepikHsa 6bino
rHe3J10 ¢ pe3b00¥i, BBUHYEHHOE €1 B TA30BYI0 KOCTh. Yepes HeCKOMb-
KO MecAlLieB OHa BIEPBbIE 3a JO/ITME TOAbl CMOITIa XoauTh 6e3 6omu,
a s CYACT/IMBO BCEM PacCKasblBajl, YTO €M CHENMany TaKylo e onepa-
1Mo, Kak u bo JDxexcony*.

K coxanenmio (Moxer 6bITh, 13-32 MAMHHOM CAMIIKOM aKTHB-
HOM JIEATENbHOCTH B Ka4eCcTBe BOCIIUTATENbHUIBI B IETCKOM Cafy),
npobemMbl ¢ MEPBLIM MPOTE3OM BO30OHOBUMUCH YIKe Yepes [eBATH
net. bomb u BOCManeHne BEPHYNMCh, M MaMa BHOBb TIOTIANIA B PYKM
XHPYPTOB, KOTOphIE BCKPLITH el Hory. Oxasanock, YTO MAACTHKO-
BBIH KOMITOHEHT BHYTPPI I'ICK)TCCTBEHHOI'O 68}IPEHHOI‘D THE3a Ha4val
KPOIUIUTHCA, M MAMMH OPTraHM3M MCIPAaBHO AaTAKOBa/ I/IACTUKOBbIE
OCKOJIKM M TKaHM BOKPYT HMX, IOKpbiBas Bce KonnareHom. Ho tn-
TaHOBOE THE3JIo, ycTaHOBAeHHOe B Oenpe, He nopseno. Ero paxe
IPULINIOCH BLUIOMATH, YTOOB BCTaBUTh B KOCTH HOBBIA TUTAHOBBIN
anemeHT. Xupypru u3 kaMHukn Maito o6bABMIN MaMe, 4TO OHa
6Bl/1a CAMOIA MOJIOJION MX MALMEHTKOM, KOTOPO¥ MPULIJIOCH ABAXKII

* 3HaMeHMTHI amMepuKancknii Oeficbonncr u wrpok B amepukaHckuit yrbon. —
Ipum. nep.
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MpoTe3npoBaTh Gefpo, ¥ NOKAPMIN €ff TO THE3[I0, KOTOPOE PaHbile
CHZIeNo ¥ Hee B KOCTH. Mama mo-TipexxHeMY EPXKMUT 3TOT MOAAPOK
noma B KoHBepTe u3 obeproynoit 6ymarn. ViMnnanTar pasmepom
C TEHHUCHBIN MAY, paspeaaHHblﬁ MmomnoaamM; W Jake CerofiHf, 1epes
10 net, Kycouxu Genoil KOCTHOM TKaHM HAMEPTBO CUAAT B CEPOM
THTAHe.

Euwe Gonee CoXKHBIMM OpraHaMM, HEKEMM MMMYHHAsA CHCTeMa,
AB/IAKTCA HAIM OPraHbl YyBCTB — OCA3aHMA, BKyca, oboHAHMA.
OHM cayXaT /1A CBASM MEKNY HallMMM (U3MYECKMMMU Termamu
u pasymoM. Ho cerofina yxe M3BeCTHO, 94TO YeM C/I0MKHee yCTpoeHa
Guonornyeckas cucrema, TeM G0/Iblie HEOKULAHHO YA3BMMBIX MECT
B Helt HaitmeTca. OKasblBaeTcA, YTO repoM4ecKas «10Xb BO Clace-
HHMEr, Ha KOTOPYIO MAET TUTaH, 3TO UCKIKYEHNE U3 npasui. Mbl go-
BepsAeMCA HALIMM OPraHaM 4yBCTB, YTOObI MIONY4YUTh OOLEKTUBHYIO
NHGOPMATIMIO O MUPE M 3alMTUTHLCA OT onacHocTel. Tem 6onbiuee
CMAITEHHME ¥ [laXKe CTPax MBI MCTIBITBIBAEM, Korja ybexxaeMca, Ha-
CKOJTbKO HaWBHBI HAIlIY OpraHbl YYBCTB.

OcsnsaTenbHble PeLENTOPLI BO PTY MPERYTIPENAT Bac, YTO He-
06X0MMO BBIIUTIOHYTh IOXKKY € FOPAYMM OYThOHOM, TIpEXTE YeM
Bhl OGOMETe A3bIK. Ho OKa3bIBaeTCsA, 4TO B HEPI.IE YMIIM M coyce
cabca CONEPXKUTCH BEECTBO KAICAWLMH, pasapakaioliee Te e
camble peuentopsl. IlepedyHas MATa OCBeXaeT MOMOCTh PTa MOTO-
MY, 4TO MEHTOJI BO3[IEACTBYET Ha XO/IOf0BbIE penenTopbl. Ber nake
B3[paruBaeTe, Kak OyATO BaM B POT BOPBAJICA apPKTHYECKMI BeTep.
Xumudeckue 371eMEeHTbI BHITBOPAIOT Nofo0HbIe (GoKychl ¢ 3anaxom
¥ BKycoM. Ec/u BBI BBICBINIETe Ha CeOA MENMbYaMLIYIO LIENOTKY Tel-
nypa, oH 6y/leT HECKONBKO Heflenb BOHATD, KaK CaMblil €lKMii yec-
HOK, ¥ JIIOIM JJaXKe Yepes MHOTO YacoB 0e30mmnb0YHO MOMMYT, 4TO
BHI 3aX0nMWIM B KoMHary. Enie 6onee cTpanHo, 4to Oepummmii, 3ne-
MeHT N 4, Ha BKYC HanoMuHaer caxap. Jlxoau HyX/1an1CA B caxape
6ornbie, yeM B KakoM-mubO APYroM MUTATENbHOM BEUIECTBE, IO-
CKONMBKY OH OBICTPO faeT HaM 3HepTHIo, HeoOXOMMMYI0 JI/IA XKUSHM.
Kazanoch 651, CTycTs THICAYENETHA MOMCKOB MUIM YenoBex obna-
HaeT BceM Heo6XonMMbIM 1/ 06HAPYKeHUsl HACTOAIIETO caxapa.
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Ho 6Gepunnuit — 6nenHblit TYTOIIABKUII HEPACTBOPUMBIN META
C MEJIKUMM aTOMaMM, KOTOPble HUYYTb He MOXOJAT Ha KONMbleBble
MOJIEKY/IBI CaXapa, TEM He MeHee pas[ipaxaeTr Te e BKYCOBble pe-
LIeNTOPBI, 4TO M caxap.

ITO «NMPUTBOPCTBO» MOXKET MOKa3aTbcA faxe 3ab6aBHbiM. Ho Ge-
PM/IIMIA CNAZIOK TOABKO B MMKPOMO3aXx, a B CKONMb-HMOYIb 3aMeT-
HBIX KOTMYECTBAaX OYeHb TOKCUdeH . [0 HEKOTOPHIM OLieHKaM,
mo 10% mpencTaBuTeNEl YENMOBEYECKOrO Pojia 00NafaloT ruiepyys-
CTBMTE/IBHOCTBIO K TAK Ha3biBAEMOMY OCTPOMY OepH/INO3Y, HATIOMH-
HaloLIeMY 110 CBOMM [POAB/EHMAM annepruio Ha apaxuc. Ho u ocras-
uecs 90% MOTIyT cepbe3HO IOBPERUTD JIETKHeE, BAbIXad Oepuine-
BbIM IOpoOLIOK. V3-32 3TOr0 passMBaeTcA XMMHUYECKad ITHEBMOHMA,
KaK ¥ NPy BABIXaHMM MOPOLIKOOOPAa3HOrO KpeMHUA. DTO CBOMCTBO
Gepunnua oOHAPY>KHI OIMH M3
BE/IMYAMIINX YYEHDBIX BCEX Bpe-
MeH M HapoaioB JHpUKO Pepmu.
B mononoct caMoyBepeHHbI
®epMu uconb3oBan HepuIM-

MNepeynas MATa OCBEXKAET NONOCTL

pTa NOTOMY, YTO MEHTON BO3AEHCTBYET
Ha XxonofjoBbie peuenTopbl. Bol gaxe
B3/jparuBaere, Kak byaTo gam B pot
BOPBANCA APKTHUECKMIA BETEP.
XMMUYECKHE 3NEMEHTbI BLITBOPAIOT
nofo6HbIe GOKYCbI € 3aNaxoM U BKYCOM.

€BhII MOPOLIOK B IKCIEPHUMEH-
TaX ¢ pafiIMOAKTHBHBIM YPaHOM.
Bepnmmfi OTIMYHO IMONXOAUT
ANA 3THUX OIIBITOB, IMOCKONMBKY
npu CMEIIMBaHMM C paguoak-
TUBHOI TNOPOJIOi 3aMejyisieT 4acTUlibl, UCITyCKaeMmbie ypaHoM. Bo-
nee Toro, Gepu/IIMit He JaeT MM MPOCTO TAK Pa3feTeTbcA B CTOPOHBI,
a OTp@KaeT MX 00paTHO B KPMCTA//INYECKYIO pelIeTKy ypaHa. B pe-
synbTare BbicBoOOXKpaeTca eue Gonbue wactuu. [Moaxe, nepeexas
n3 Mramuu B CHIA, @epmu nogHaTopen B NpOBENEHMH 3THUX OIbI-
TOB. IMEHHO eMy yaioch CO3[jaTh NEPBbIi AJIEPHBINA PeakTop M 3a-
NYCTUTb B HEM LIENHYK0 peakuuio. Ycranoska Pepmu pacronaranach
Ha TeHHuCcHoM Kopte Ymkarckoro ynmsepcurera. K cuacteio, ®ep-
MM OKa3asnCA AOCTaTOYHO yMEH, YTOOBI OCTAHOBMTB 3Ty PeaKIMIO.
Ho, noxa oH ykpolan AfepHyio 3Hepruio, HenpuMeTHbI Gepunmii
nofpTauMBan ero fnoposbe. [lo HeocTopoxKHOCTH, ellle B MOTOKOCTH
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BE/IMKMI YYEHBI CIMIIKOM Haiblllancd 5TMM XMMHMYECKMM «KOH-
AuTepCKMM mopowkom». B Bospacre 53 ner ®epmu ymep oT mHeB-
MOHMH, TIPOBE/A MOCTENHNME NHM TOAKMIOYEHHBIM K anmapary uc-
KYCCTBEHHOTO fibixanusA. Jlerkue @epmu Obinu M30pBaHbI B KIOYBAL.

bepunmuit MOXKeT yCHINMTH BHMMaHMe /IOeH, KOTOpble, Ka3a-
nock 6bI, HOMKHBI pasbupaTbcs B TaKMX Bemax. A Bce fe0 B TOM,
HACKO/IBKO HEeOOBbIMHBIM YYBCTBOM BKYCa Haje/M/a HAC NPUPOJA.
HekoTopsle M3 maTH BapMaHTOB BKyCa Mbl pasiM4yaeM CPaBHUTE/Ib-
HO yBepeHHO. BKycoBbie peljenTopbi, BOCIIPMHMMAIOLINE FOPeYb, HE
AAIOT HAM MPOrNOTUTH ey (B 0COOEHHOCTH PacTUTENBHOIO IPOMC-
XOXIeHMA), COJIepXKalnyio AJ0BUTHIE coeguHeHus azora. Hanpu-
Mep, B A6/I04HBIX 3epHBIIKAX eCTb LnaHuL". PeenTopsl, BOCTIPH-
HMMalolue BKyC dabepa (HasbiBaeMblil TakKe AMOHCKMM CIOBOM
«YMaMu»), pearupyioT Ha [I0TaMaT. AMMHOKMCIOTA T/II0TAMAT BXO-
JMT B COCTaB 6€NKOB, MO3TOMY JlaHHBIE BKYCOBbIE Pel[eNTOPbl Y3Ha-
10T nMmy, 6oraryio 6enkamu. Ho BOT penentopsl, pearupyioinye Ha
CIafikoe M KMCIoe, MOBONIbHO YacTo oOMaHbiBaoTca. Mx MoxkeT 06-
XMTPUTh He TONbKO Hepunnuii, Ho u ocobblit 6eNoK, comepKaiuitcs
B ATOJ[aX M HEKOTOPBIX BUJIaX pacTeHuit, 310T 6e10oK, METKO Ha3BaH-
HBIH MMPaKyTMHOM, MacKMpyeT HEelpMATHYI0 KMCIOBaTOCTb 3THX
PacTeHMI U ATOJl, He M3MEHAA TIPU 3TOM HI0aHCOB BKyca. [loatomy
yKCyC M3 AGI0YHOro CHpa Mo BKYCY HEOT/IMYMM OT S6/I04HOro CH-
7pa,a coyc TabacKo KaXKeTCsl TAKMM )ke, KaK MapuHapa**. MupakyimH
OKasbiBAa€T TaKoe [eiACTBME, OJHOBPEMEHHO MCKaXKas OLlyLIeHUA
PelenTopoB KMC/IOTO M CBA3BIBAACD C pelieliTopaMu ciajkoro. B pe-
3yNbTaTe 9TOrO CBA3BIBAHNA PELeNTOPbI CNaJIKOro HAYMHAKT OCTPO
pearnpoBarh Ha paccesiHHbIe HOHBI Boopona (H'), oTmennsioume-
ca ot kucnot. Ilo Toit Xe nmpuuMHe MOIM, CIYyYaitHO BAOXHYBIIME
Mapsl CONMAHOM WM CEPHOM KMUCOTHI, OUIYIIAIOT OCTPYI0 3yOHYIO

* AMMIanMH, KOTOPHWA TUpM pacnajie B opraHMsMe oGpasyer rmwokosy, denwn-
MPOH3BOMIHBIE M CHHU/IBHYIO KUCNOTY. — JIpum, HayH. ped.
** Tabacko — COYCH3 MAKOTH Kalle HCKOro nepia, YECYCa M COMTH; MapHHaPa — MTambAH-
CKMIl «MOPAIKMI COYCH M3 TOMATOB, YeCHOKA, NPAHBIX TPaB u nyKa. — [Tpum. nep.
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60nb, KaK ecny 6b1 MX HACUNBHO KOPMUTH CHIPBIME, OUeHb KUC/TBIMU
noMTuKamu numona. Ho, xak goxasan lunbepr JIbronc, KMCIbIM BKYC
CBA3aH C Ha/IMYMEM 3/IEKTPOHOB M [PYTHX 3apsKeHHbIX YacTul,. Ha
MOTIEKYTIAPHOM YPOBHE KMC/IbIA BKYC BO3HMKAET, KOIia B HAlll BKY-
COBOM peLenTop IoNajalT noHsl Bogopoaa. Ham mosr accouuupy-
€T 9/IEKTPHIeCTBO (IOTOK 3apAXKEeHHbIX YaCTHIL) Ha A3bIKE C KMCIIBIM
BKycoM. Aneccanpipo Bosbra, B 4ecTh KoTOporo HaspaHa (usude-
CKas €AMHMLA «BO/BLT», [IPOAEMOHCTPHPOBA 3Ty CBA3b €llle OKOIOo
1800 roga B OBHOM KpacMBOM 3KcrepumeHTe. Bonmbra mompocun
rpynny 06poBo/IbLieB BCTaTh LEMOYKON M YXBATUTh COCENja Mamb-
LlaMM 3a KOHYMK A3LIKA. [IBa YemoBeKa, CTOABIIMX MO KPasM IEnoy-
KH, IIPY 3TOM MONOKUAM PYKM Ha KOHTAaKTH 6aTapeek. B MrHoBeHMe
OKa BCEM CTOAIIUM B LIENOYKE TIOJIAM MOKA3a/10Ch, YTO MATbL{BI CO-
cefia KMCTIbIe.

Pentenitophl, pasnuyaiomiye CoNeHbIH BKYC, TAKKe MOABEPXEHb
REACTBUIO STIeKTPHUYECKHMX 3aPAZIOB, HO He BCeX, 3 MCXOAAILIMX TUILD
OT HEeKOTOpbiX anemenToB. Harpuit BoispiBaeT HauGonee CHIbHBbIM
COMEeHBIit BKYC, HO Kanuii, XMMHYECKMiA cobpar HaTpus, TaloKe Ka-
#eTcs HaM coseHbiM. O6a 9THX s/eMeHTa CYLIeCTBYIOT B IPMPOJie
TO/ILKO B BUJ€ 3apsKeHHLIX MOHOB, M Hall A3bIK 0OHapyXuBaeT
MMEHHO 3apAl, a He CaMM Ka/IMii M HaTpui. Y Hac pasBUIHCh TaKue
BKYCOBBIE OLIYIIEHMA, IIOCKO/NbKY HATPMI M Ka/uil MOMOTAlOT HEPB-
HBbIM K/IETKAaM Pacchi/IaTh CUTHA/LL, @ MBIIIIIAM — COKpatarhcs. Bor
M OKa3bIBAETCA, YTO 6€3 aneKTpuyeckoro sapamua, coobmaemMoro Ha-
TPUEM M Ka/MeM, Halll MO3T OTKMIOUMICA Obl, 1a ¥ cepAlle He CMOr-
no 6b1 6uTheA. JIpyrue HU3MONOTHYECKH BaXKHbIE MOHBI, HAPUMEp
MATHUA ¥ KambluA", HAIl A3bIK TakKe BOCIPUHMMAET KaK Crerka
COTEHBIE.

YuuthiBas, HACKONIBKO CIOYKEH CONMEHBIM BKYC, OH He CBOJMTCA
K BOCIIPHATHIO BCETO HECKONMBKMX 3/IEMEHTOB, KaK MOXKHO Obij10 6b1
3aK/TIOYMTh M3 MpefbiayIero absana. [Ipyrue nonsi, pusmonormge-
CKM coBepilieHHO becIionesHble, HO «IOfpaXKalolle» HaTPUIO M Ka-
10, TAKKE Ka)KyTCA HaM CONEeHbIMM (TaKOBEI, B YaCTHOCTH, HOHBI
MUTAA M aMMOHMA). B 3aBMCHMOCTH OT TOTO, B COEIMHEHUH C KAKUM
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3/IEMEHTOM HaM NONaAyTCA Kaauit U HaTpuii, Jaxe OHM MOTYT MO-
KasarbCs CIAIKMMU MM KUCABIMM. B HeKoTOpBIX cny4aax (TUmmy-
Hblli IPUMEP — XJTOPHMJ KalbluA) ONHM M Te K€ MONEKY/Ibl Mpu
HM3KOW KOHLIEHTPALMM KaXYTCA FOPbKMMM, HO CTAHOBATCH CONe-
HBIMM, €CTTM KOHLEHTpaluIo NMoBbicuTh. Kanuit Takke MOeT «Bbi-
KMounTh» A3bIK. [Ipu sxeBaHMM ymcToro rumMHeMara kanus (3To Be-
IECTBO COREPIKUTCA B TMCTHAX TMMHEMBEI JIECHOM) HEATPANIU3YeTCA
MMPAKY/IHMH — TOT YyfieCHbI 6e/loK, KOTOPBIi IpeBpalaeT KUCIoe
B cnazikoe. PakThl roBOPAT camm 3a cebs: mocsie npueMa ruMHeMaTa
Kanus NPONaJiaeT «c/lafikas HaKa4yka», KOTOpOi HALIK A3BIK U CEpA-
Lie NOJANMTHIBAKTCA M3 I/TIOKO3bI, caXxapo3bl MK PPYKTO3bI. [laxke
ec/IM HachllaTh Ha A3LIK TOPKY caxapa, MBI OyieM oLyarh o6bru-
HbI miecok”.

Bce npusesienHbie pakThi MO/ICKa3bIBAIOT, YTO BKYC — OUE€Hb He-
HafleXKHbIi WHAMKATOD NPU MCCNeNoBaHuM sneMeHToB. CTpaHHO,
noyeMy Hac 0OMaHbIBaeT OObIYHBIH Kanuit, HO B uenmi NpefcTaB-
NAETCA, YTO MUTATeNbHbIE BELECTBA «CTAPAKTCA» MAKCHMATbHO
MOMENCTBOBATh HA PACTIONOXKEHHBIE Y HAC B MO3TY HEHTPHI Y0BOb-
crBuA. YTo Kacaercs Gepunnus, TO OH, BEPOATHO, 0OMaHbIBaeT HAC
NUIIE TOTOMY, YTO HU OfIH YeNTOBEK He CTANKUBAJICS C YMCTHIM Oe-
pumnuem Brnoth no konua XVIII Beka, korga Bckope mocne pepo-
AoLMK 9T0T MeTana B [Tapyike cMOr NONYYMTL OAMH GPaHIy3CKMit
XMMMK. ¥ Hac mpocTo He ObUIO BO3MOXKHOCTH PasBUTb 3HOPOBOE
HenpuATne K Gepunnmio. CyTe B TOM, 4TO 0TYacTH Mbl chopMupo-
Ba/MCh M3-3a BO3NEACTBMA OKpY)Kalolleil cpeibl. XOTA Hall MO3T
upeHTUGUUMPYeT pasnuyHble BelleCTBA BO BPEMS OMNBITOB B XH-
MMYECKO¥ 1ab0paTopun M Mbl YMEEM CTABUTb XMMMHYECKMeE IKCIIe-
PMMEHTbI, OPTaHbl YyBCTB HE MOJYUHAITCA pasymy. [loatomy mbi
OIyIIlaeM YECHOK B TeType U caxap B Gepummun.

Bkyc sBnseTcs OHUM M3 HAlIMX TEPBO3JAHHBIX YAOBOMBCTBMIA,
OCTaeTCA MUIb H3YMAATHCA TOMY, KaK CIOKHO OH opraHu3oBaH. Co-
NYTCTBYIOLIee BKYCY OIIylleHHe — 3To 3anax. OH ABASETCA eqMH-
CTBEHHBIM YYBCTBOM, ob6xomaummum normyeckyio ofpabotky BXO-
AAIMX CUTHAMOB, MPOTEKAKIYI0 B MO3Ty. ITO YYBCTBO [AEHCTBYeT
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HEHOCPQHCTBEHHO Ha 3MOLIMOHAJIbHbIE I_I,EHTPBI MoO3ra. BI(YC, 6:-!1(}'—
4M KOMOMHAIMEN ABYX YYBCTB — 3allaXxa M OCA3aHUA, IPOHUKAET
B HAaIlM 3MOLMOHATIBHBIC 3aKOYIKH TOpa3no I‘J'l'Yﬁ)l(e, YEM JIPYTHC
gyBcTBa. Hecny4aiiHo mpu mouenye Mbl COIPUKACaeMCA A3bIKAMM.
Ho korpa peus 3axoAuT O MEPHOAMYECKOM CHCTEME, A3BIK NMy4Ile
IepKaTh 3a 3yDaMH.

JKuBoit OpraHu3M HacTOMBKO CNIOXKEH M TaK HENpENCcKasyeMmo
Xa0THYEH, YTO eC/IM TIPOCTO BAOPBICHYTh CTyYaitHbIN S7IEMEHT B TI0-
TOK KpOBH, nevyeHb WU HOI[)K&HY]IU‘{HYIO }KCHES}I, TO HpaKTH"-!BCKH
HEBO3MOMHO TIPefiCKa3aTh, YTO MpPOM30HAeT. 3alIMThl OT TaKOTO
BMEIIATe/IbCTBA HEe MMEIOT Ja)ke MOo3r u pasyM. Beicuime matepun
HYEMOBEYCCKOro CyllecTBa — HAIM JIOIMKA, M)’;IIJOCTI) H ‘rpeanocrb
CYH{JIEHMﬁ. — TAKMKE YAIBHMBI /11 OHOTO M3 JIIEMCHTOB, a HMMEHHO
IS oga.

3T0 HeyAMBUTEILHO, IOCKONBKY 0OMaH 3a/100keH B CaMOi XMMM-
YeCKOit CTPYKTYPe Hoja. B KakoM pajy nepuogu4eckoit cucreMsl
[IpM NepeMellieHUM C/leBa HalpaBo 3/IeMEHTbl CTAHOBATCA BCE TA-
xenee. B koHue 1860-x romos
Omutpuii ViBaHoBuy MeHpaene-
€B BBUAACHM/I, UTO B OCHOBE Ie-
pHO,I[H'—IECKGI‘D 3aK0OHA MeXMT

Bryc — oyerb HeHagemHbIil
WHAUKATOP NPH HCCNEAOBAHUM

INEMEHTOB.
MMEHHO BOSpaCTaHHe ATOMHDbIX

MacC 3INEeMEHTOB. STOT l'IpHH—
LMIT Ka3ajaca offHMM K13 yHHBepCHﬂbeIX 3aKOHOB MHPO.‘]}I&HHH. 33—
IBOS[KA JIMILD B TOM, YTO B HUX He MOKeT OBITh McKmoyeHmit, OgHa-
KO, LIMTOBH/IHAA JKe/le3a MOofiCKasbiBaia MeHeneeBy, 4To B IPaBoOM
HMKHEM YIJTy ero Tabnmyuubl TaMTCA MMEHHO TAKOe HEIOHATHOE MC-
Kmoderne. YTo6bl paciionoxXuTh TEANYP M HOA 110 MOK0OHBIMM MM
aneMeHTaMmu, TeJutyp (Ne 52) TpeGoBanoch NOCTAaBUTh /ieBee HMoma
(Ne 53). Ho Tennyp TaAxenee ioaa. IToT GakT ynpaMo MOATBEPXK-
mancs, kak MeHfeneeB Hu nbiTancA ybeuTb XMMMKOB, 4TO UX NPH-
6opsl BpyT. DaKTH! €CTh (JaKTHL

Cerojiia 3Ta 3arBo3iKa KaxkeTca 6e3061nHON XUMUIecKoi ipu-
qy[ON MPMPOLbI, KOTOpas Kak 6yATO crieluanbHO XOTeNa NO3UTh
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Menpeneesa. Y4eHbIM M3BECTHBI YETbIPE NIAPbl TAKMUX «HEPABM/Ib-
HBIX» 3/IEMEHTOB: aproH—kKanuit, Ko6anbT—HUKENb, HOA—TENTYP
U Topmit—npoTakTHHui. Kpome TOro, HeCKONMbKO MONOOHBIX Tap
BCTPEYalOTCA CPENM CBEPXTAKENBIX MCKYCCTBEHHO CHHTE3MPOBaH-
HBIX aneMeHnToB. Ho uepes 100 ner nocne sanmoxu Menpeneesa iton
OKasasncs 3aMelllaH B ropaspo 6onee KpynmHOM M THycHOM oOMaHe,
BBICTYIIMB B aMILTya, KOTOPOe MOXKHO CPaBHUTh C PO/IbI0 KaPTOYHO-
TO mynepa B raHrcrepckoM Goepuxe. MoxxeTe He cOMHeBaThbCs, MO
ceil fieHb cpefyu MWUMapaa xuteneit MHauu XoauT ciyx o ToM, 4To
Maxarma lanjy, sToT anocron Mupa, M0TO HeHaBuzen iop. Bepoat-
Ho, [anau nuTan orBpallienne ¥ K ypaHy, M K IVIyTOHMIO, IIOCKO/b-
Ky MMy ObUIM HaumHeHbl aToMHble 6oM6bL. Ho, 1o cBUieTenbcTBaM
YKUBYIIMX HBIHE YYEHMKOB [aHIM, KOTOPBIE XKemaKT obpaTuTh cebe
Ha MOMNb3Y €ro JIETEHAAPHYIO C/1aBy, B fiyle y MaxaTMbl HUKOI/Ia He
3aTyxano ocoboe HenmpuaTHe
nopa, 53-ro aneMeHTAa.

B 1930 roay langu nosen
nofaeit B aHaMeHuToin Cons-
HOM MOXof K cenenuio Jaumu,
BbIpaKad IIpPOTeCT MPOTUB Jie-
CIMIOTUYHOTO GPUTAHCKOro Ha-
niora Ha cosib, Ona 6bi1a OIHNM
M3 HEMHOTMX IO7Ie3HbIX MIHE-

K vauany XX exa na 3anape
0CO3HanM, 4To Jo6aBneHKe B NULLLY
HeGonbLIMX 403 Hoga — aman
3pdexTHBHAA NpodUNaKTHYECKanA
Mepa, KOTOPYI0 MOXHO NPUHATL Ha
NPaBHTENbCTBEHHOM YPOBHE ANA
Bopbbbl € BpOMAEHHBIMM LedekTami

W YMCTBEHHOMH 0TCTANOCTbI0.
- panoB, KOTOPbIMH IMOCTOAHHO
«CMbiLunenbii pebeHok moxeT
OencrBoBaBiad MHAMA MoIIa
NPEBPATHTLCA B WANOTA, BCIU emy He —— -
[1aBaTb AOCTATOYHO ﬁn,qa». caMa CC0A 00DCCIICYHUTE. JIKDOH -

npocTo cobupanu MOPCKYH0

BOAY, BBIMapMBAaNM €e M Mpo-
NlaBaqy M3 XONINOBbIX MENIKOB MPAMO Ha ynuuax. bpuranckoe
MNPaBUTENbCTBO OOMOKMMIO BBIPYUKY OT MPOJAXKM COMU HANOTOM
B 8,2%. DT1OT aKT OBIN NpOABNEHUEM TAKOW KaJHOCTH, YTO €ro
MOXXHO CPaBHMTh TO/BKO C HaJIoTOM Ha cOop necka s 6efyuHoB
WJIM Ha 3aTOTOBKY IbJa 1A 3CKUMOCOB. YTo6bl BBIpa3nuTh NpOTECT,
Tanmm u 78 ero ctoponnukos 12 mapra 1930 roga oTnpaBuiIMch
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B 390-KMNOMeTPOBbIit IYTh. B Ka)k10li JepeBHe K HUM IIPHCOERH-
HANMNCH HOBBIE MIONM, U K 6 anpens, Korja npoTecTyruue BbillIn
K IpUOpeXXHOMY ceneHuio Jlannu, oHu yxe 06pasoBanyu KONOHHY
ANMHOI 6onee Tpex KunoMeTpoB. [anau cobpan Bokpyr cebs Ton-
My Ha MacCOBBI MUTHHT. B KyTbMUHAIIMOHHBI MOMEHT OH NOJI0-
6pan ¢ 3eMnyu ropcTh MPOCONEHHOM TPA3K U BOCKIMKHYM: «3TOM
CONbIO A coTpAcalo ocHoBbl [bpuranckoit] MMnepun!» 3to cobsi-
THe Ha MiHpocTane 6p110 paBHOCUABHO BOCTOHCKOMY YaenmuTHIO*.
lanpm Npu3kIBan BCeX BHIMAPUBATH «He/leraAbHYIO» COMb, HE 00-
naraemyio Hanorom. ViHaus o6pena He3aBUCUMMOCTD Yepes 17 fer.

Enuncrsennas npo6iema 3aKk/io4anack B TOM, YTO 0ObIYHAA 110-
BapeHHas CO/Mb COAEPHMT Ma/I0 Jiojla — a STOT 3/IEMEHT KPUTHYECKH
BakeH A 3goposbA. K Hayany XX peka Ha 3anaje 0co3HaM, 4T0
pobasneHue B NuILy HeOOMbLIMX 103 jiona — caman 3ddexkTuBHaA
npodmnakTyeckas Mepa, KOTOPYI0 MOXHO IPUHATH Ha PaBUTENb-
CTBEHHOM YPOBHE /i 60pbObI C BPOXK/IEHHBIMH e(eKTaMu U yM-
CTBEHHOM oTcTanocThio. IlIBeiinapusa mepBoil pernameHTMpoBana
obAsarenbHOE HOAMPOBaHMe cONMM B 1922 rofly, MHOTHE CTPaHBI MO-
cnenoBany ee npumepy. Beib conmb — aTo AemeBbli M JOCTYIHBIN
«HOCHUTE/b» JIMIA 3TOTO aneMeHTa. MHauitck1e Bpauu MPHILIHK K BbI-
BOJIY, 4TO MPY BBICOKOM ITOKa3aTese poxKAaeMOCTH M HU3KOM Cojiep-
JKaHMU MOJIa B TIOYBE MOYHO CIACTH MUJIJIMOHBI JIETel OT CTPAILHBIX
YPOIOCTB, MPOCTO NPUCTYINHB K ﬁonnpuaannm COMM.

Ho pake ciiycta lecaTuieTis rnocie HeHaCH/IbCTBEHHOro Mapiia
Tangn B [Janan npou3BoAcTBoO comy B VIHAMK OCTaBanoch KycTap-
HBIM IIPOMBIC/IOM «[Uls Hapoja», a HOAMPOBaHHAA CO/Mb, KOTOPYIO
Bpuranua npopasana B Munmu, npuobperna NpMBKYC KOJOHHANMN3-
ma. [lo Mepe TOro Kak no/ne3HOCTb itojja CTAHOBUIACh BCE OUEBU-
Hee, a cama VIHAMA MOEPHH3MPOBANach, 3allpeT Ha HelOMMPOBaH-
HYI0 conb Obin nocrenenHo (B nepuop ¢ 1950 o 1990 rop) BBeneH
NpaBUTENbCTBAMM MHOTMX MHAMICKMX mTaToB. Ho HekoTopbie

* 3HaMeHMTaA aKIMA HEMOBWHOBEHMA AMEPHKAHIER, TpUBeAman K BofiHe 3a Hesa-
BUCHMOCTB, — [Tpum. nep.
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MTaThl TaK ¥ He TIOCNefioBanu Bceobuiemy npumepy. B 1998 rony,
Korjja MHAMMCKoe (eflepanbHOe NpPaBUTENBCTBO NOTpebOBaNO OT
B/IaCTel TPeX YNOPCTBOBaBIUMX IITATOB 3alPeTHTh OOBIYHYIO COMb,
nocnefoBan ornop. [lepxareny ceMelHbIX CO/leBapeH MPOTecTO-
BanM M3-3a POCTa NPOM3BOLCTBEHHBIX pacxofoB. MHAaycckue Ha-
LMOHA/JMCThI ¥ TAH/IMAHLIbI THEBHO BBICTYIA/IM IPOTUB BTOPKEHMA
sanajiHoi Hayku. HekoTtopble miieMepsl faxe NPUTBOPHO U COBEp-
IIEHHO 6e30CHOBaTENbHO BBICKA3BIBAJIH OIIACEHUA O TOM, 4TO HO[M-
pOBaHHaA COMb MOXET BbI3BIBATH PaK, AAuabeT, TybepKkynes u (Bepx
Beaymus) «pa3gpakKuTeNbHOCTb». ITH MpaKo6echl He JKanemu cu,
M CITYCTA BCETO JIBa rofla — K HeckpaiBaemomy yxacy OOH u Bcex
WHMACKMX Bpayeit — NpeMbep-MMHUCTP OTMeHMT (efepaibHbIi
3anpeT Ha HEMOLMPOBAHHYIO Cob. IOpUANYECKH ITOT LA JI€raiu-
30Bas 06BIYHYIO COMb BCETO B TPEX LUTATaX, HO OH 6bU1 MHTEpIpeTH-
poBaH Kak dakTHYeCcKoe paspeuleHue HoLoOHON IPAKTHKM BO BCel
crpane. [lorpebnenue irogupoBanHoi comm no Beeit Mupun ynano
Ha 13%. Beney 3a 3TMM BHOBb OABMIMCD M BPOXKJIEHHbIE Ae(eKThL.

K cyacrsio, sanper 6bi1 ormeneH numwb go 2005 roga, a noToM
HOBBINA [IPEMbEP-MUHUCTP BOCCTaHOBU ero. Ho ato efsa nu pemu-
70 Bce npobneMsl, CBsisaHHbie ¢ nedumToM itopa. [Ipotect Bo uMs
lanpu no-npexxHemy soispiBaeT 6poxxenne ymos. OOH nmonsitanace
PacnpoOCTpaHMTb TIPEACTABNEHME O HeOOXONMMOCTHM MOfa Cpefu
NIOfiell TOTO MOKONEHUA, KOTOPOE YKe He UCTIBITBIBAeT YPe3MEPHOro
nuetera nepen langu. [leTam cranu npejyiaraTh TaifKoM TPHHOCHTS
B IIKOMY CONMb C IOMAIIHUX KyXOHb. TaM OHM BMecTe ¢ yuMTensaAMHu
HAYMHAIM UTPATh C Hell B XMMMHUECKMX nabopaTopuax, mpoBepss,
CKOTbKO B Heit #toma. Ho 6uTsa yxxe 6p1a npourpana. Xors npous-
BOJICTBO IOCTATOYHOTO KO/IMYECTBA COMM /1A BCero HaceneHusa VH-
puu 000JIETCA CTPaHe BCETO B IIEHHY B IO Ha YE/IOBEKA, 3aTPaThl
Ha TPAHCIIOPTUPOBKY CO/IM OYEHb BLICOKH, M IOJIOBUHA CTPAaHBl —
IO/IMM/ITMAPAA YEJIOBEK — B HACTOAILCE BpEMA HE MOT'YT PETYNAPHO
noTpe6nAT HOAMPOBAHHYIO CONb. [IOCNEACTBIA HTOTO OYEHb MPay-
HbI€, JIXKe eC/I He TOBOPHTL O BPOXKAEHHLIX fledekTax. Ma-3a Hefo-
CTaTKa /iofia pa3BuBaeTCsA 306 — ypoaIMBas ONyXo/b LIHTOBUAHOM
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xenesbl. Ecin nedpmunt iofa coxpanseTcs, WMTOBMIHASA JKe/e3a Jie-
rpapupyeT. [IoCKONMbKY OHa OTBEYAET 3a CMHTE3 M BHICBOOOXKEHME
Ba’KHBIX TOPMOHOB, B YaCTHOCTH MO3TI0OBbIX, 6e3 Hee OpraHM3M HE
MOXeT HOpMaNbHO QYHKIMOHMPOBATh. Y GonbHbIX ObICTPO OCcnabe-
BaeT MHTENNEKT U laXKe pasBuBaeTca cnaboymue.

Anrmuitcknin ¢unocod beprpan Paccen, eue ogue 3HaMeHM-
Thiit manuguer XX Bexa, OfIHaX/Ibl BOCNONb3OBAJICA STUMM MEJIU-
IMHCKMMM (aKTaMy O pOnM ¥#ofia, 4T0Obl BHICTPOMTH apryMeHTa-
LIMIO TIPOTHB CyllecTBOBaHuA GeccmepTHoit gynm. «[To-Bupnmomy,
9HepPryA, NMUTAOIAA MBIUI/IEHME, UMEET XMMMUYECKOE NTPOUCXOXK]Ie-
Hue, — nucan oH. — CMblluIeHblil peGeHoK MOMeT NpeBpaTUThCA
B MAMOTA, €C/IM €My He AaBaTh JOCTAaTOYHO Moja. B csere 3Tmx us-
BECTHBIX ()aKTOB IPE/CTAB/IAETCA MA/IOBEPOATHLIM, YTO CO3HAHME
NPONO/KAET CYLIECTBOBATh IOC/IE MOHOTO PaspylleHMA MO3To-
BbIX CTPYKTYpP». MIHBIMKU cnoBamu, 10 nomor Pacceny NOHATD, YTO
M pasyM, M BOCIIOMMHAHMA, M SMOLMM 3aBUCAT OT MaTepUa/IbHOro
cocToARMA Mo3Ta. OH He yBHJIeN Ciocofa OTAEIUTD «LyLIy» OT Tena
M MpULIET K BHIBOAY, YTO HAChIICHHAA MEHTANTbHAA KHM3Hb HETOBE-
Ka, MICTOYHMK BCell Halllei CnaBbl U MHOTHX HAllIMX ropecreit — aTo
XMMHA B YUCTOM Buje. Bce Mbl, B CYIIHOCTH, IETH NEPUONMUECKO
CHCTEMBI.






YACTb IV

SJIEMEHTbI YHEJIOBEMECKOIO
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12. NTOJIMTUYECKUE SNIEMEHTDI

] 71 73 91! 5 109
Po " Lu[ Hf || Pa Lal Mt
20% 174,967 1178492 §1231.036 J] 138,905 (276

M 03 Ye/IOBEKa M ero pasyM — IOKaIyi, CaMble CI0XKHbIe e-
HOMEHBI, HM3BECTHDIE HAYKeE. Onun OTATOLEAKT HAC CM/ABHBIMM,

C/IOKHBIMM, @ NIOPOM M MPOTUBOPEYMBBIMK JKemanuamMu. axe Ta-
KO€ CTpPOroe Hay4yHoe IPOM3BEeHMe, KaK NepHoanyecKas cMcTeMa
3NEMEHTOB, OTPAXAeT 3TH XenaHud. Beb MMeHHO NIOAM CO BCeMU
UX JAOCTOMHCTBAMM ¥ HEAOCTATKAMM IOCTPOM/IN TIEPUOLAMYECKYIO
tabnuity. Bonee Toro, ee MOXHO Ha3BaTh 10/1EM, HA KOTOPOM KOH-
LeNTyaNnbHOE BCTPEYAeTCA C MPH3eMIEHHBIM, Tle Hallle CTpeMIeHHne
K TIo3HaHuI0 BcemeHHOI, MUTaeMoe Ty4IIMMM KaueCTBAMM 4eloBe-
YeCKOit HaTYphl, B3aMMOJIENCTBYET C MaTepManbHBIMU KMPITUIUKA-
MM, M3 KOTOPBIX COCTOMT Halll MUP. ITOT MaTepuas HaMOMUHAET HaM
O HaIIMX MOPOKAaX M HecoBepureHcTBe. B mepuopgutieckon cucreme
OTPasW/IHCE pa30qapoBaHMA U HOP&)KEHHH, KﬂTOPHB HaM OOBOIOM-
JIOCh TEPIIETb B CaMbIX pd3HBIX obmacrax: 3KOHOMMKE, NCHUXOJIOTHM,
MCKYCCTBE M — KaK CBUAETENIbCTBYeT Hacnegue [angam u ucropus
c iionoM — B nonuTHke. CoumanbHas UCTOPUS D/IEMEHTOB He MeHee
6orara, yem Hay4Has.

3Ty ucTOpMIO Nerye Bcero npocneautbh B EBpone. Havynem co
CTpaHbl, KOTOpas Obifa TaKoit ke XepTBOM B OOMbLIONH UTpe KOMO-
HMATBHBIX UMINepHI, kak VMiuaud spemed Maxarmer langu. [lonbry,
HAaNOMMHABIIYIO JielneBbili 6anaraH, Ha3biBaMyM «CTPAHOI Ha Kore-
cax». Takoe npo3BuiIle OHa MONYYMUIA 32 BCE CBOM BBIXOJIbI Ha UCTO-
PMYECKYI0 CLieHy M OTCTYIneHuA ¢ Hee. ViMnepuu, okpyxasiue
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ITonbmy — Poccus, Asctpo-Benrpus, Ilpyccua, — u3apgaBHa Benm
BOMHBI Ha 3TOW PaBHMHHOII He3alMIEHHO BONOTHCTON TEPPHUTO-
PMH K TIO QUEPENH BHIYEPYMBAIM HA MOIUTUYECKOM KAPTE apeHy s
«Boxxbux urpung»*. Ecnm packpeiTh KapTy, COCTaBAeHHYIO B TH000M
nepuoy 3a Moc/eHue NsTh BEKOB, TO BIIO/IHE BepOATHO, 4T0 [lonb-
w1 TaM He OygeT™*,

Omna kak pas u He cyulecTBoBaa, Korga B 1867 ropy B Bapmase
POAMIACH OffHA M3 CaMbIX ONMeCTALMX MpecTaBUTE/NbHMUL] IONTbCKO-
ro Hapoga Mapus Ckinoposckan. Kak pas B 310 BpeMa Menpnenees
paboran Haj cBoeit Tabnuuein. B uapckoit Poccumn 6p1mu npuHATHI
CPEIIHEBEKOBBIE B3I/IA[bI Ha )KEHCKOE 0Opa3oBaHue, MO3TOMY OTell
Mapuu yunn ee cam. Eme B 1oHOCTH OHa mposBmaa cnocobHocTH
K HayKaM, HO B TO e BpeMAa cOMM3umach ¢ pagMKanbHBIMM TTONH-
THYECKMMY KPYXKKAaMM M CTana AKTMBHO YYacTBOBAaTb B BBICTYTIIE-
HUAX 332 He3aBMCHMOCTh. [locme MHOTOUMCIEHHBIX pedeit mepey He
Toi aygMTopueit Monoffaa Mapus CxnofioBckas couna 6maropasy-
MHBIM Nepe6paThca B [pyToit KyIbTypHbiit ieHTp Ilonbuwn — ropop
Kpakos (koTopeiit B Te BpeMeHa HaXOOWJICA IIOf BIACTbI0 ABCTpPO-
Benrpum). [laxke TaM OHa He CMOIVIA YYUTBCA 1 3aHMMATBCA HAYKOM,
XOTsl M CTPAcTHO 3TOrO xenana. Hakoneu, Mapua noexana s Cop-
6onny, B nanexnit Iapmk. Ona nnanMpoBana BEPHYTHCA HA POLM-
HY MOC/IE NOMTY4YeHMA JOKTOPCKOI cTenenu, Ho Bmobunace B [Ibepa
Kropu n ocranace Bo ®panuun.

B 1890-e roget Mapus u Ilbep Kiopu asnanu coboit, moxanyi,
CaMBlit IIIOJOTBOPHBII aTbAHC B UCTOPUM HAyKu. B Te ropsl nepep-
HUM KpaeM ecTeCTBO3HaHMsA ObiIo M3ydeHMe PafHOAKTUBHOCTH.
Mapua 3aHumanmach MCCAENOBAHMAMYN ypaHa — CaMOro TSXKeNo-
TO 3MeMEHT4, BCTPEYaloUeTocsa B MpUposie, U ee paboTa nmpusena
K OHOMY W3 MepBBIX M BaXXHEHIIWX OTKPBITHII B 3TOM obmacTu:

* ABTOp HaMekaeT Ha KHMTY aHIMiACKoro yueHoro Hopmana [lasuca «Boxes urpu-
war» 06 ucropnu Monsun. — Hpusm. nep.
** OrpensHoe rocyaaperso Peus Tlocnonuras pacnanack s koxue XVIII sexa. — [Tpum.

Hay4. ped.
245



YacTe V. JnemeHTh YUENOBEYECKOrO XapaKTepa

dusnyeckme M XMMMUYECKME CBOWCTBA ypaHa OblIM paspenieHbl.
ATOM 33 aTOMOM, YMCTBI YPaH MCITYCKaJl CTO/IbKO € PaJMOaKTHB-
HBIX JTy4eH, CKOIbKO ¥ YPpaH, BXOAMBLINIA B COCTaB MHHEPaNoB, 3T0
0OBACHANOCH TEM, YTO JIEKTPOHHbIE CBA3W, BO3HMKABIINE MEXY
aTOMaMM ypaHa ¥ OKPY>KaBIIMX €TI0 97IEMEHTOB (XMMMA), HUKAK He
CKasblBaNMCbh HAa PaflMOAKTHBHBIX CBOJicTBax ero agpa (¢musmuka).
YuyenniM Gonbuie He TpeboBanoCh MPOBEPATbH MMIITMOHBI XMMHU-
YEeCKMX COEMHEHMH M KPOMOTAMBO M3MEPATb PafiMOaKTUBHOCTH
KOKJOT0 M3 HUX (KaK, HATIPUMEp, I ONpeeNeHuA TeMIepaTyphl
nnasnenus). HyxHo 6wimo nums npoananuauposats 90 ¢ He6omb-
HIMM 3IEMEHTOB MEePUOAMUYECKON CUCTeMBbl. ITO OTKPHITHE pafgu-
Ka/JIbHO YIIPOUIA/NIo MCCIENOBAHMA, MO3BOIANG abCcTparMpoBarhbca
OT pasfipaXamlMX XMTPOCIUIETEHHUA U MCCIIe0BaTh Te «Hecylme
KOHCTPYKLMM», HA KOTOPBIX JiepiKanach HayKa O pajjMOaKTMBHO-
cru. B 1903 roay cynpyru Kropu pasgenmnn Hobenesckyro npemunio
110 PM3NKe 33 ITO OTKPLITHE.

B sroT nepuop xusHp B Ilapike BnonHe ycrpanBana Mapuio,
a B 1897 rogy y Hux ¢ [Ieepom pogunace pous Mper. Ho Mapus
HHMKOTJIa He TepecTaBana cuutath ceba monbkoit. Ha camom fene
Kropu 6bi/ma OnHOM M3 MEPBBIX NaCTOYEK B PAAY TEX M0fieH, KOTOPbhIX
B XX Beke 6bIm0 MHOXECTBO — yueHBIX-aMMrpaHTOB. Hayka, Kak
n mobaa cdepa uenoBeueckoi AeATENBHOCTH, BCerna GbIIa TECHO
niepenyieTeHa ¢ monuTHKoi. Jllo6oe uccnefoBaHKe PoONIM TOMUTHKH
B HayKe COJIEPXKMT MHOXecTBO nofobusix npumepos. Ho XX sek
pan Ham Hamboriee KpacHopeumsble (M cambie OTBpPATUTE/IbHbIE)
MCTOPMYECKME NPHMMEPBl TOTO, KaK paspyllleHMe MMIEpPHii MOXKeT
M3MeHATh HayKy. [lonuTika moBimMsia Ha HAYYHYIO Kapbepy ABYX,
NOXaIyH, BENMYaHIIMX JKeHIIMH-YYeHbIX B MCTOPUM, a YMCTO Ha-
y4HbIE MONBITKH NepepaboTaTh NEPUOAMYECKYIO CHCTEMY PA3OXKIIH
KOH(IMKTBI MeXy XuMuKamn u dusukamu. Ho ocobenHo KpacHo-
pevYMBO MONMTHKA MOAYEPKHYNA Ge3pacCyACcTBO YYEHBIX, 3aKOMaB-
mMXcA B 1a00paTOpHO# paboTe M NOHANIEABIIMXCH, YTO OKPYXKalo-
muii Mup pasbepeTcsa co CBOMMM NPOOAEMAMM CTOMb Xe NIETKO, KaK
VCCTIe0BaTeNb pasOupaeTcs ¢ ypaBHEHUAMM,
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Bckope nocne nonyyenus Hobenesckoin npemun Kiopu cosep-
mMna eme ofHo QyHAAMEHTaNTbHOE OTKPbITHE. 3aHMMAACH 3KCIe-
pPMMEHTaMM MO OYMCTKe YpaHa, mobosHarenbHaa Mapus sameTuna,
4TO «M0GOYHbIe MPOAYKTHEI», OT KOTOPHIX OHA MPEeAoYMTana M3-
6aBaTbes, Gpuin B 300 pas pamoakTHBHee caMoro ypaHa. Hagescs
06HapPYXHThb B 3THX «OTXOJJaX» HOBbIN 3/IEMEHT, OHM C MYXKEM apeH-
JOoBa/M capad, KOTOPbIA KOIJa-TO MCIOAb30BaNCA N BCKPBITUA
TPYIIOB, 1 IPMHANMUCH BbIBAPMBATh TOHHbI HACTypaHa (ypaHocofep-
)auiei pyabl) B orpomHoM kotne. Kiopu Memana 3Ty Maccy «wke-
NIE3HBIM TIPYTOM NMOYTH C Ce0A POCTOM», YTOObI MOTYYUTh CYMTAHBIE
TpaMMBbI OCajika ¥ BHMMaTe/IbHO ero muccienopars. [lorpebosanucey
TOMIbI TAXKENEeHIIei KPOIOT/ANBOI PaboThl, HO B PE3YILTATE CYNPYTH
Kiopu 06GHapy:unu 0éa HOBBIX 3/IEMEHTA, KOTOPLIE ObIIM HAMHOTO
paauoakTHBHee ypaHa. B 1911 roay aToT Tpyz yBeH4a/ICA €lle OfHOM
Ho6eneBckoit mpemMueit, Ha 3TOT pa3 Mo XMMHUN.

MoskeT nmokaszaTbhcsA CTPaHHBIM, YTO NMPUHIIMITMANBHO aHANIOTHY-
HBIE MCCAefoBaHMA ObinM OT-
meuenbl HoGeneBckumu mpe-

Hayxa, kak u nio6an cpepa
YenoBeYecKoil [JeATENbHOCTH,
Bcerna bbina TecHo nepennetesa

€ NONMTHKOA. XX BEK Aan Ham
Hanbonee kpacHopeymBble (M camble
OTBpaTUTENbHbIE) UCTOPHYECKHE
NpUMEpbi TOT0, KaK pa3pylueHKe
HMNEPUIA MOXET U3MEHATL HAyKY.

MHUAMM B pa3HbIX HOMMHAIIMAX,
HO B T€ oAbl pasHuua 'IME.‘)KJI)«'
dusmkon M xMMMEN Ha aTOM-
HOM ypoBHe 6piia enje He CTO/b
ACHA, Kak cerofna. Muorue ms
nepsbix naypeatros HoGenes-
CKMX MPEMMi M0 XMMUM U 110
¢usnke momywanu Harpapy sa
paboThl, CBA3aHHBIE C MEpUO-
AMYECKOM CUCTEMOI, TaK KaK yropagouuBanue Tabmuns Menpnenee-
Ba ellle NpofomKanock. Tonmbko K ToMy BpeMeHH, Koraa [nenn Cu-
6opr u ero KoMaHJja UCKYCCTBEHHO CUHTE3UPOBANK 96-if aneMeHT
M Ha3BaaM ero Kiopuem B yectb Mapum Kiopu, nx pabora yxe 6pima
yBepeHHO oTHeceHa K obnacTy xumun. Tem He MeHee Ha TOM paHHeM
arane ppy4yenns Hobenescxmx npemuit mumb Mapus Kiopu 6pima
YAOCTOEHA 3TOM Harpabl ABXK/bI.
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Kak nepBooTkprIBaTeni HOBBIX 3/1eMEHTOB, cynpyru Kiopu ume-
MM [IpaBO HasBaTbh MX. YTOObI M3B/eYb MAKCHMA/bHYIO BHITOLY M3
CeHCalMM, KOTOPOI CTalu 3TH CTPaHHBIE PafiHOAKTHBHbBIE 3/IEMEHThI
(a cencanus HAYMHAMACH C TOTO, YTO EPBOOTKPbIBATEIbHHUI[EN HOBBIX
MeTa/JIOB CTana XeHIMHa), Mapua HasBazia nepBblit U3 HUX IOJIO-
HMEM — B YeCTb OTCYTCTBOBaBIleil Ha KapTe Mupa pojiHoi [lombum.
Hu onux anemeHT paree He 6b171 Ha3BaH C MOMUTUYECKUM MOATEKCTOM,
u Mapusa Hapeanacs, 4To ee fep3kuit Beibop Booxyiesut Hopuos 3a
He3aBUCHMMOCTS [Tombim 1 npuBneyeT K ux 6ophbe MexXIyHaponHOEe
BHMMaHue. Huuero nmogo6Horo He mpousomino. [Ty6nuka osaHakoMu-
1ach C OTKPBITHEM M COY/Ia €r0 CKYYHBIM, 3aTO B 00IIeCTBe MPUHSA-
JINCb CYIAYMTDb O IIMKAHTHDIX JIeTa/AX IMYHOI Xu3uu Mapuu.

[Teppas Tparegusa ciayuunach B 1906 rony — I[Ivep Kiopu nmorn6
MOJ] KO/IECAaMM KOHHOTO 3KMMaxa' . VIMEHHO 103TOMY OH He pasjie-
mun ¢ Mapueit sropyio HobeneBckyo npemuio, Befib OHa NPHCYX-
JlaeTCHA TONbKO XMBBIM /I0AAM. Yepes HECKONbKO JIeT, KOorjia BcA
CTpaHa eule Kunena u3-3a «gena [pendycar (ppanuysckas apmua
cabpuxosana oO6BHMHEHNA B IINMOHAXKE, BMEHUB MX B BUHY odu-
Lepy eBpelickoro npoucxoxigerua no gamummu [peiipyc. Cyg
MPUrOBOPUI €T0 K TIOPEMHOMY 3aK/THOYEHNIO 32 TOCYNaPCTBEHHYIO
M3MeHY), mpecTikHaA PpaHIy3CcKas aKajleMus HayK He JoNyCcTHa
Mapuio Kiopu B cBOM paAfibI HA TOM OCHOBaHMH, YTO OHA JKEHI[MHA
(Tak u 6b1710) M, BO3MOXHO, eBpeiKa (4TO He COOTBETCTBOBA/IO e -
crBuTenbHocTH). Bekope mocne atoro Mapua Kiopu u ee konmera
(Kak BHOCIeaCcTBMM BBIACHWIOCHh — ¥ BosnwOnenHbi) o Jlan-
’KeBeH BMeCTe MpUObIIM HA Hay4HYIO KOoHQepeHumio B Bproccens.
Bosmymennas magam Jlansxesen otocnana mobosxbie nucema INons
1 Mapuu B NoIUTYI0 raseTeHKy, KoTopas ony6nmnKoBana Bee, Aaxe
camble MHTHMHBIE nogpobHocTH. OckopbnenHnbii JlamxeBeH faxe
CTPENANCA Ha AYS/IAX, CHIACE 3alMTUTD YecTh Mapun, — npasja,
obowtock 6€3 cMepTeNbHbBIX MCXON0B. EJMHCTBEHHOE KPOBOIIPO/IN-
THE NMPON3OLLINO, KOrja Majiam JlaHKeBeH orpena Cynpyra CTynoMm.

CkaHpgan ¢ JlaHxeBeHoM paspaszuncs Kak pas B 1911 ropy,
n lllBenckan akajeMus Hayk Bcepbes cobupanach aHHYIMpOBaTh
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HomuHanuioo Mapuu Kiopu na Bropyo HobGeneBckyio mpemmio,
oracasch HeNpUATHBIX IMONUTHHECKMX mociencTsuit. Buimo pe-
IIIEHO, YTO B JyXe Hay4yHO! A0OGPOCOBECTHOCTH TaK MOCTYNAaTh
He/b3A, HO Akajemus nonpocuna Mapuw Kiopu He npuesxarp
Ha LlepeMOHMNI0 BpydeHus mpemuii. OHa TeM He MeHee Bbi3bIBAK0-
ule Tyza apuaachb. Mapua nMena npuBbiuKy npeHeOperaTh obue-
NpUHATHIMI HopMamu. OgHaxIbl, 6ylyun B rocTAX y 3SHaMEHUTO-
ro y4eHOro, OHa yBe/la €ro ¥ €ule OHOro MYX4YHMHY B yKPOMHbI
4ynaH, YToObl NPOJEMOHCTPHPOBATb MM KOIOY C PaguMoaKTHBHBIM
META/JIOM, CBETALIMMCA B TeMHOTE, Kak TONBKO MX rnasa NnpuBbIK-
N K TEMHOTE, B IBEPh HACTOYMBO nocry4anu. Cynpyra ogHoro
M3 MYXYWMH ObIIa HACBIIAHA O PENYTAallMM POKOBOM KEeHIIMHBI,
KoTopywo uMMena Kiopu, u pemmna, 4To ee MyX CIMIIKOM [OITO
3aJlepXKUBaETCA.

Mapua nmonyumna HeGOMbLIYI0 MEPENBIIIKY HA CBOEM HEMPO-
CTOM KM3HEHHOM nyrnﬁ, Korfa B peaynnTate IlepBoii MupoBoil
BOMHBl M pasBajia eBpPONEHCKMX uMnepuil Bospopunack [lons-
ma. Ee Hapop Briepsbie 3a Jjo/irMe BeKa OLYTH/ BKYC HE3aBMCH-
moctu. Ho nocrynok Mapuu Kiopu, Haspasiueii nepsbiii OTKpbI-
Thifl €10 9/1eMeHT B 4ecTb [lonbinm, npakTH4YecKH HMYEro He Aan
groii crpane. CiegyeT nmpusHarTh, 4TO IIMPOKMIT Xect Mapun
Kiopu 6bin nocnemnsim pemenieM. IToToHM KaK MeTanl Mpax-
tiyeckn Gecrnionesen. On pacnaziaerca Tak 6LICTPO, YTO CaMoO 3TO
CBOMCTBO MOIIO I10Ka3aTbCA U3JIEBKOIT Hal HecTonko [lonbei.
YuureiBas TOT (GaKT, YTO NaTHIHb — MEPTBBIN A3BIK, 3TO Ha3BaHME
B NepBYI0 ovepenb acconumnpyerca He ¢ [lonbueit, a ¢ [Tonmoxuem,
6onTnuBBIM TynIoM U3 nbeckl «[ammer». Xyxe Toro, BTopoli oT-
KpbIThN Kiopu anmemeHT — pafiuit — MCNycKaeT crnabblii 3eneHsli
CBET M BCKOPE CTa/l UCTIONB30BAThCA B MOTPeOUTENBCKHUX TOBApax
no sceMy mupy. Hekotopsie mopu fgaxe nunu oboraljeHHyo pa-
AMeM BONY M3 KepaMU4YeCKHMX KPY:KeK C pajueBBIM MOKpPBITHEM
B KayeCcTBe 030POBAILEro HAIIMTKA; TAKKE COCYNbI Ha3bIBAMNUCh
«pesuraropamu». Konxkypupyromas komnanus «Pagurop» npoga-
Bajla 3aKynopeHHbie Gy THIIOYKM C PafiMeBOil U TOPHEBOI BOAOIL .
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B npunuune, paauit ypepenHo 06CTaBuiI MOIOHMI M CTA/l UMEHHO
TEM CCHCALIMOHHBIM 3JIEMEHTOM, KOTOPBIM, 110 MBICITH Klﬁplﬂl, AOn-
XeH Obl/ CTaTh NEpBbIil OTKPHITHIN €10 3neMeHT. Bonee Toro, no-
MIOHMI CTaNK CBASBIBATH C Pa3sBMBAIOIUMCA ¥ KYPU/IbIIUKOB pa-
KOM JIETKHX, TaK KaK pacTeHUA tabaka O4eHb AKTMBHO BCACKIBAIOT
TOMOHUH M HAKAMIMBAIOT €r0 B NUCTHAX. HPH CHKHTAHMHM TaKHMX
NUCTBEB M BABIXaHWM JbIMa JIETOYHAA TKaHb Cpa3y Xe Ha4yWHaeT
CTpajaTh OT pafiHAILIMH.

SR

i
e

s

Moodnuiit «pesuzamop» — xepamureckuii cocyd ¢ paduessiM NOKPbLMUEM.
B cocyd nanusanu sody, komopas 3a HO4b CTAHOBUNACH PAOUOAKMUBHOII.
B uHCMpyKyuu no ApUMeHeHMI0 PEXOMEHAYEMCA nums no wecms u Gonee
CMAaKaros oceexcaruezo Hanumxa s dens (Hayuonanvhed mysei sdeproi
Hayku u ucmopuu, CIIA)

B uctopuu usBecTen ML OMH C/IYYail OCTPOTO OTPaBIeHUs
nonoumeM. 3t1o ucropma Mpen JKommo-Kiopu, pmodepu Mapun
Kiopw, rpanmosHoi keHmmubl ¢ GONbIIMMM TPYCTHBHIMM I/Ia3a-
mu. Vpen, koropas cama 6bina Gnectaueii MccefoBaTeNbHUIEN,
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BMmecTe ¢ Myxem @penepukom JKommo npogomkuna pabory Mapuu,
M BCKOPE MpeB3ollina cBOK Marh. OHa He OTPAaHMYMBANACH IPOCTHIM
MOMCKOM PaIMOaKTUBHBIX 3/1EMEHTOB, a paspaborana cnocob mnpe-
BpallleHusA O6BIYHBIX 3IEMEHTOB B UCKYCCTBEHHbIE PaJIMOAKTHBHbIE
aromsl ryTeMm 6ombapauposa-
HUA MX Cy6ATOMHBIMM YaCTH-
namu. 3a 3Ty paboTy oHa mo-
nyyuna Hobenesckyio npemuio
B 1935 rogy. K coxanenuio,

Mapua Kiopu umena npueLIYKy
npexe6peratb 0BWENPUHATLIMM
Hopmamu. OfHaxzabi, Byayuu B rocax

¥ 3HAMEHUTOr0 YUeHOro, OHa yBena ero
W BLL{e 0/IHOTO MYYWHY B YKPOMHBIH
YynaH, 4To0b NPOAEMOHCTPMPOBATL MM
Kﬂ'ﬂﬁ)’ C PaAHOAKTHBHBIM METANNOM,
CBETALLMMCA B TeMHOTE.

B Ka4€CTBE «dTOMHBIX CHaps-
[OB» OHA MCIIONIb30Ba/IA MMEH-
HO 1oNOHMIL. B ogmH snocyacr-
HBIi JeHb B 1946 roay (rogom
paHee [lonbiia 66112 0CBOGOXK-
O€Ha OT BnNacTH HauHCTCKDﬁ
[epManum) Kancyna ¢ noI0HUEM B3opBanack B naboparopuu Mpen,
M JKEHIIWHA Hajbllanach MOOMMBIM 37EMEHTOM CBOEH MaTepu.
A B 1956 rony ymepna ot neiikosa, kak u Mapua Kiopu — 22 ropa-
MM paHee.

Crpamnaa cmepts Mpen >Kommo-Kiopn okasamace BaBoitHe
rOpbEKOH MpOHMelN CyAbOBI, TIOCKONBKY JiellieBble MCKYCCTBEHHBIE
paZiMOaKTHBHbBIC BELECTBA, BIIEPBbie MOJTyYeHHBIE €10, C TEX IOp
CTa/IM BOXHEHIIMMM MHCTPYMEHTaMK B apceHae Bpayeit. Paguoak-
TUBHbIE BELleCTBA-MHINKATOPbI, IPHHMMAaeMble BHYTPb B MUKPOZO-
3aX, «BbICBE4MBAIOT» OPIaHbl M MATKME TKaHM He MeHee 3 deKTHB-
HO, Y€M PEHTI€H — KOCTHU. PajinoakTUBHbIE U3OTONbI-UHMKATOPbI
MCMONbB3YIOTCA NPAKTUYECKM BO BCEX KPYITHbIX H0MbHMIIAX BO BCEM
MUPe, TaKOM IMArHOCTUKON 3aHUMACTCA LeNas MeUIMHCKAA JMC-
UMIUIMHA, HasbiBaeMmana papuonorueit. Tem Gomee ymmuBuTenbsHO
Y3HaTh, YTO Pa/IMOaKTUBHbIE MHAMKATOPHI TOABMIMCH KaK 06buHaA
ImyTKa OfHOTO acmupaHTa — Apyra JKomuo-Kiopw, xaxpmasmero
OTOMCTHUTh CBOEI KBaPTHPHOIM XO3sJiKe.

B 1910 romy, Hesagmonro pmo Toro, kak Mapua Kiopu momy-
yuna ceow BTOpyl HobeneBckyio mnpemuio 3a MCCIefOBaHMA
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paguoakTuBHOCTH, Moofoi [Ibépap Xepewm npubopin B AHIImio,
9TO6BL M3Y4aThb 37ech 9TOT paspen ¢usuku. OH yumnca B Manuye-
crepe, rae GpuanKo-XMMu4ecKoit nabopatopueii pykoBogun SpHeCT
Pesepdopn. On cpasy ke nocrasu nepej Mono/ibiM XeBelu cnosx-
HEMIIYIO 3aiaqy: OT[IENUTh PaflMOAKTUBHbIE aTOMBI OT HEPAMOAK-
THBHBIX B CBUHLOBBIX cUTKax. [TpakTuka nmokasana, 4To ato 6pina
HE TPOCTO CAOXKHAA, 2 HeBbIMOMHUMAA 3aja4a. Pesepdopn nonararn,
YTO pafiMOAKTUBHbIE ATOMBI, 3BECTHbIE B TO BPEMS TO]] Ha3BAHUEM
«paguit-D», aBnaioTca yHukanbHoi cyberaniueit. Ha camom mene
«papuit-D» mpencrasnan coboit pauMoakTUBHBIA CBUHEL] U, Cefo-
BATeNbHO, €r0 HeNb3sA GBI OTAENHTh OT OOBIMHOrO CBMHIIA XMMM-
YecKMMM MeTofiamu. XeBellM TOXE He 3HA/I ITOT0 M [TOTPaTHI Le/IbiX
ABa TOAQ, NbITAACH Pa3feNnTh CBUHEL M «pajuii-D», oka HakoHel|
He cflaics.

Xeemn 6bUT NBICOBATHIM YCATHIM BEHI'€PCKUM apHCTOKPATOM
C HEMHOTO OTBMCWIMMM WieKamu. KoHeuyHo, OH TOCKOBal no #AoMmy.
Kupsa Ha uyxbue, XeBellnt NMpeAnoOYMTan OCTPYK BEHIEPCKYIO
IMILY, 2 HE aHTIMACKYH, KOTOPOJ €ro 1oT4YeBasny B IaHCHOHE. Yio-
BHB HEKOTOPLIE 3aKOHOMEPHOCTH B TOM, KOIJJa M KaKYH0 NUILY TaM
nonaioT, XeBely CTan Mol03PeBarh, YTO 3/1eCh, KAK M B YHHBEPCH-
TETCKOl CTONOBO, OCTABIIMECA C IOHENIENbHMKA ramOyprepsi B cpe-
Ay MOTYT Jlerko NMpeBpaTUTbCA B «IPAHYI0 ropaauuy». EMy kasa-
NOCh, 4TO «CBEXKee» MACO, TIOJaBAeMOe XO3ANKOM MaHCHOHA, ObIO
KaK¥UM YTOZHO, HO He ceexxuM. Korjja oH mpamo 3apan eit Heypo6-
HBII BOMPOC, X03AiKa CTa/la OTHEKUBAThCA, MO3TOMY XeBeuru pe-
UM KakuM-HuOyib 06pasomM NpoBepuTh CBOM NMOO3PEHMA.

YnuBuTeNnbHO, HO MMEHHO B TO BpeMsi OH COBEpIIM/ IPOPhIB
B cBoOeit mabopatopHoit pabote. EMy Tak u He YAaBanoCh BbIAEIUTE
«papuit-D», HO [IbEPABL NOHA, YTO MOKET M3B/IEYb M3 ITOTO N0/1B3Y.
OH cTaz paspyMplBaTh Hal TEM, BO3SMOXKHO /1M BHEAPUTE MUKPOCKO-
IIMYECKME KONIMYECTBA PACTBOPEHHOIO CBMHLA B )KMBOJ OPraHusm,
a 3areM NPOCAEAUTb NMyTb 3neMeHTa. [IOCKONbKY M pajMOaKTHB-
HbIi, ¥ Hepa{MOaKTHBHbIN CBMHEL MeTabOMM3NPYIOTCA OINHAKOBO,
«paauit-D» mpu IBUKEHMM TIO OPTAHM3MY CTAaHET CBOEOOpasHbIM
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«magukom». Ecnu 661 MeToj cpaboran, XeBeumm mor 6b1 mpocne-
JMTH IyTh MOJIEKY/l B BEHAX M Pa3sHbIX OPTraHax ¢ becnpeleneHTHOM
TOYHOCTBIO.

[Tpexxne yem HauMHATH OMBITH HA XMBOTHBIX, [Ibépab pemmn
NPOBEPUTDb METOJ] Ha He)XXMBOM opranuveckon TkaHu. [Ipu sTom on
PYKOBOACTBOBAJICA IIOTACHHBIMHU MOTH BaMM.

Opuaxabl BeuyepoM XeBelu IIOMoXui1 cebe U3PARHYIO MOPLMIO
MsAcCa M, KaK TONbKO XO3fAMKa OTB/IEK/IACh, BChINA/N TyAa HEMHOrO
«ropsayero» cBuHUa. XosAika, kak 06biuHO, coOpana momymycrTeie
TapeiKy, a Ha CAeQyIoLMii JeHb YYeHbIA 3aXBaTH/I JOMOM JeTEKTOp
pajualuy, HelaBHO M300peTeHHbI ero Ko/eroi no naboparopuu
lancom leitrepoM. CTOMT /1M TOBOPUTb, YTO, KaK TONbKO [b€pab nof-
HeC CYETYMK K MOJJaHHOMY Ha YXKHH TY/IALTY, IpHOOP 3alenKa, Kak
Gemmenbit. Xepemy npefbABU/ X03AMKe HEONPOBEPXKMMBIE JIOKa-
3arensctBa. Ho, Oyayum yueHbIM-POMaHTHKOM, OH, 6€3 COMHEHHS,
MOABCTH/ flaMe, IOCBATUB €€ B TaiHbl PafiItOaKTHBHOCTH. Xo3diiKa
6bi1a MOMNbIEHa, YTO ee YIMYHIN B HEYeCTHOCTH CTONb YMHO, C NIPH-
MeHEHMeM HOBEHIIMX NOCTIKEHMH (U3MIecKoi HayKu, M flaxe He
crana ckaufilanuts, [pasja, UICTOpUA yMamTYMBAET O TOM, M3MEHUTA
1M OHA MEHIO.

Bckope nocne Toro, kak Xepeluu OTKpbi/l PaiHOM30TOIIHbIE MH-
AMKaTopbl (TaK HasbIBaeMble MEYEHbIE aTOMBI), €T0 Kapbepa nouina
B ropy. OH npogo/mkan paboTaTs Haji NPOEKTaAMM Ha CThIKe QUIMKM
u xumuu. Ho 3Ti Hayunble o6nacTu Bce ABCTBEHHEE PaCXOAMIMCD,
 6O/bIIMHCTBY Y4EHbIX IPUXOMIOCH BbIOMPATD TO M/IM APYTO€ Ha-
npasneHne. XMMHUKOB MHTEPECOBAIO, KAK LIE/IbHbIE ATOMBI CBA3bIBA-
I0TCA APYT € ApyroM. PH3HMKOB 3aHMMA/IM OT/E/IbHBIE YACTH ATOMOB
M HOBaA Hay4yHaA JUCLMIUIMHA M0J] Ha3BaHMEM KBAHTOBAaA MEXaHM-
Ka — TPUYYIMBBINA, HO KPAaCHBBIN METOJI M3YYEHUA MaTepuu. Xe-
Bely NokuHyn Aurmmio B 1920 rony u otnipasunica B KoneHrares,
uyro6pl yunthca y Hunsca bopa, kpymHefiniero cnenmanucra mo
kBaHtoBoi ¢usuxe. 1 nmenHo B Konenrarene bop u Xesemmn eire
Gonblre yBemuMIM PaspbiB MEXTY PM3MKONM M XMMue, BbI3BAB TEM
CaMBIM CepPbe3HbIi ONMUTUIECKNH KOHPIUKT.
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B 1922 ropy sveitka nns aneMeHTa Ne 72 B mepMOAMYECKON CH-
CTeMe ellle MycToBana. XMMUKHU YoKe OTIpefieNTIH, YTO 3TEMEHTHI OT
57-1o (maHTaH) fo 71-ro (n0TeLuit) ABNAIOTCA peAKO3eMeTbHBIMU
Meta/tamu. [Ipupona 72-ro anemenTa ocTaBanach HEBBISICHEHHOM.
HwuxkTo He 3Han, 3aMbIKaeT JIM OH PAJ CI0XKHO PasfelnaieMbiX pef-
KO3eMe/IbHEIX META//IOB — B TAKOM C/Iy4ae [UIA ero oOHapy)KeHns
C/IefioBazo IpOceuBaTh 00pa3Lbl HelaBHO OTKPBITOTO TIOTELIMA —
nubo ABNAETCA NEPEXOAHBIM METa//IOM M MO/DKEH HaXOJMTb-
CA B OCHOBHO# 4acTH Tabmmubl. PacckassiaioT, 4yro Hunec Bop,
B OfjMHOYeCTBe paboras y cebsa B kabunere, copmynnposan noy-
TU €BKNIMIOBCKOE JIOKA3aTeNbCTBO TOTO, YTO 72-i 37IEMEHT HE A8-
NAEMCA PEKO3EMENbHBIM METAI/IOM, HATOMMHAIOIUM TIOTENMIA.
Kax BbI MOMHHUTE, PONb 3MEKTPOHOB B XMMMM B Havyane XX Beka
6Bla He BIIO/IHE BHIACHEHHOM, U bop AKO6bI BHICTPOUN CBOU [lOKa-
3aTenbCTBAa HAa CTPAHHOI MaTeMaTHKe, IeMCTBYIONEH B KBAHTOBOM
mexaHuke. COTZIaCHO 3THM 3aKOHAM, 37EMEHTbI MOTYT XPaHMThb
Ha CBOMX BHYTPeHHMX 000/MOvYKax MUINb OrpaHMYeHHOEe Komude-
CTBO 3/IeKTPOHOB. AToM joTenus ¢ ero f-o6onoukamm ovens 60-
raT sneKTpoHamu, 1 Bop paccynmn, 4TO y CleAyiolero sjeMeHTa
«He 0cTaeTcs Bo0opar, KpoMe KaK CHOBA BBICTPAaUBATh NIEKTPOHBDI
CHApY;KM dTOMa M [iefiCTBOBATh KaK HACTOALIMIL NIePEXOfHbIM Me-
tann. [losromy Bop nopyuun Xeeewn u dusuxy Jupky Kocrepy
TINATE/IBHO MCCAENOBaTh 00pa3lbl LUPKOHUA — 3/IEMEHTa, pac-
MMOJIOXKEHHOTO Haf K/IAEeTKOM Ne 72, — u HalTu B HeM Gonee TaxXe-
Nblit XMMHMYECKMIT aHanor. OTo 6bin0, MoXKaNyi, caMoe pyTUHHOE
OTKpBITHE B MCTOPHH TIepuofudecKoit cuctemnl. Xeseun u Koctep
06HaPYKMMKU HCKOMBIN 37IEMEHT C TIepBOi MonbITKK. OHM Ha3Banu
ero ragHMeM — B YeCTh TATMHCKOTO HauMeHoBaHuA Konenrarena
(Hafnia).

K ToMy BpemeHM KBaHTOBYIO MeXaHMKY yXe TONOKMUTENbHO
BOCIIPMHS/IM OONBIIMHCTBO (M3MKOB, HO XMMMKOB OHA OTTA/TKMBA-
/13, TaK KaK Kasa/nach HeKpacuBoi U HemorndHoi. [leno 6wimo gake
He CTO/LKO B ee CKYYHOCTH, CKONbKO B OGBIYHOM NparmMaTusMe:
BCE 3TH XMTPble IOACYETHl 3NMEKTPOHOB, Ka3anoch, MPaKTUYECKH
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Inasa 12. [NonuTyeckne anemMeHTbl

He OBITHM CBA3aHEI ¢ peanbHoM xuMueir. Ho Bop BepHO yragan no-
noxeHue radHus, NaXe He BXOAA B XMMHYECKYH nabopatopuio,
M XMMMWKaM OCTaBaNoch TONBKO CTMIOTHYTh KOMOK, MOACTYTIMBIIMIA
k ropny. Cnyumnocs Tak, uro Xepemu u Kocrep coBepmmnu cpoe
OTKpbITHE KaK pa3 B Te iHu, koraa bop 6sim B CrokronbMe, Kyna
OH OTTIpaBMJICA 3a NpucyxaenHoi emy Hobenesckoit mpemueit mo
¢msuke 3a 1922 rop. Oum nocnanu Bopy Tenerpammy, u ToT 06BA-
BiJI 06 OTKpBITMM KO/UIEr B cBOei HobeneBckoii peun. Brnarogaps
OTKPBLITHIO ra(pHusA, KBAHTOBaA MeXaHMKA CTaJa BOCIIPMHMMATHCA
KaK 3BOJIOLMOHHAA OMCLMIVIMHA, NIOCKONBKY IO3BONANA Imy6ixe
SarIAHYTb B CTPYKTYPY aToma, Hexxenm xmmudA. Komnern mexay
coboit Hagemunu Bopa (kak B cBoe Bpemsa u MeHjeneesa) npopo-
qeckuM gapoM. Kcratu, Bop He ckpbian cBOero MHTepeca K Hay4-
HOMY MHCTHLIU3MY.

B mo6om cnydae, 3To npocTo nereHfia. MicTMHa HEMHOTO MHas.
Kak MMHMMYM Tpoe yueHnix o bopa, B TOM 4mc/e XMMHK, OKa3aB-
mmmit Ha bopa caMoe HenocpefcTBeHHOe BAUAHME, eme B 1895 rony
Ny6/MIMKOBaNyM CTaThbM, B KOTOPBIX TOBOPHIIM O CXOMICTBE dNEMeHTa
Ne 72 ¢ mepexofHbIMK MeTa/l/IaM¥ M, B YACTHOCTH, IIMPKOHHEM. It
MofK ObI/IM He TEHUAMHK, OTIEPENMBIIMMM CBOE BPeMs, a CPefIHeCTa-
TUCTUYECKMMM XMMMKaMM, He 00/1alaBIIMMM HYM JJOCTATOYHBIMM
3HAaHWAMM, HM JIOCTATOYHBIM MHTEPECOM JIIA 3aHATHH KBaHTOBOM
¢dusukon. Moxer mokasarbcs, 4to Bop mpocto ucrnionb3oBan ux
apryMeHTsl, YTOOB PacrionoxuTs radumit B Tabnuie, M IpUMEHMIT
CBOM KBAaHTOBbi€ pacyeTbl Aa 000CHOBAaHMA He CIMIIKOM POMaH-
THYHOTO, HO BECKOT'O XUMUYECK020 apIyMEHTa O MecTe radHuA B Ie-
PHOJIUYECKON CHCTEME" .

Ho, xak u B cmy4yae ¢ 60/IbIIMHCTBOM JIETEH], BaXXHA HE MCTHUH-
HOCTb MCTOPMH, a €€ MOCTEACTBUA, TO, KaK €¢ BOCIIPUHANM JTIONH.
ITo Mepe pacnpocTpaHenusa HHPOPMAIIMK, UM BCE CUNTBHEE XOTENOCh
BepUTH, 4T0 Bop o6Hapyxun ragHUi MCKIMIOYUTENBHO TIPU TIOMO-
1M KBAHTOBOI MexaHMKu. PM3MKa BCEra MbITaNach PasnokKuTh Mo
INOTOYKaM IMPUPOIHbBIE MEXAHM3MBI, TIOPA3ACIIMB MX Ha GCIHCE Men-
Kue coctasomue. [Ins muorux yuenerx bop cran tem uenoBexom,
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Yacte V. SnemeHTbl YenoBeveckoro xapakrepa

KOTOPBIA CO3an U3 NMbIIbHON CTAPOMOJHOM XMMHUM BBICOKOCTIELINA-
NMM3MPOBAHHYIO U YAMBUTETbHO OPUTHHANTBHYI0 (PUIUHECKYIO JIHC-
mummHy. Punocodsl Haykmu TakXe pelIMaM CKa3aTh CBOE C/OBO
B 3TO¥ UCTOpUM M OOBABMIN, YTO XUMIA MeHleneeBa ymepna, a 6an
npasut ¢usuka bopa. Criop, KOTOpbI Ha4Ya/ICA KaK HAY4YHbI JIMC-
NyT, NPeBPATH/ICA B MONMTHYECKMA — O TEPPUTOPHAX M TPAHMLAX.
TakoBa Hayka, TAKOBa XKM3Hb.

STa nereHia TaloKe BOONYLIEBM/IA Y€NOBEKa, KOTOPbI OKasancs
B LIEHTpE Beeit wymnxu, — [béppa Xepewn. Yoke B 1924 rogy kon-
nern HoMuHMpoBanu ero Ha HobeneBckywo npemMuio 3a OTKpPbITHE
radHm1A, HO BOSHUK CIIOP O MPMOPUTETE STOTO OTKPBITUA — Ha HEro
TaKKe nperennosan dpanuyscknit xumuk XKopx Yp6sH, momumo
HAyKM YB/IEKaBIUMMACA XUBOMUCHIO. BO3SMOXHO, uuTaTeNb IMOMHMT,
YTO B CBOE BpeMs YP6aH Hey/lauHo nonbiTancs ocaguts [enpu Mos-
JTH, TIPEJVIOXKUB MY OTCOPTUPOBATh CMECh PENIKO3EMENbHBIX METaN -
nos. Mmenno Yp6au B 1907 rofy oTkpsin moTenuii. [opasno nosxe
OH 3afBWJ, YTO Hallen B cBOMX obpa3iax u raduuit (Tousee, ero
PENKYI0 pefKo3eMeNbHYI0 PasHOBUIHOCTDb). BOMBIIMHCTBO y4yeHbIX
coumn pabory Yp6aua neybemurenpuoit. Kpome toro, k coxxanenuto,
B 1924 ropy Espona ewie ocraBanach pasfeNieHHON Ha BPaXKXAyIoLiue
nareps nocne HefapHei BoiHbl. [Tostomy ciop o npuopurere aro-
ro OTKPbITHsA GBICTPO NMprobpesn NonMTHYECKyko okpacKy. Opaniry-
3bl BocnpunnManu bopa n Xepemm kak HeMuEB, HECMOTpPA Ha TO
YTO OAMH U3 HUX Obi/ JaTYaHMHOM, @ BTOPOJ — BeHrpoM. B ogxoM
(paHIy3cKOM MEPHOAMYECKOM M3JAHMM [laXKe HAIMCANM, 4YTO OT
BCeli 3TOM MCTOPMM «MCXOMIMT 3a1iaX I'YHHOB», KaK ec/ii Obl 3/ieMeHT
OTKpbIN caM ArTnna. Kpome TOro, XMMHMKM CKENTUYECKM OTHOCH-
MUCh K XeBellln M3-3a ero «BOMHOTO rPaXJAAHCTBA», TO €CTh M0-
NBITOK OJHOBPEMEHHO 3aHMMATBHCA U XUMMUeH, u Ppuaukoir. Bee aTo,
BKYTIE C TOMTUTHYECKUMHU UTpaMy, momemano Hobenesckomy komu-
TeTy BpyuuTh npemuio Xesemn 8 1924 ropy. B ToT rog npemus no
XMMHU He TPUCYKIanachk.

TIeépnan, onevaneHHBIN, HO He CIOMIEHHBIN, nepebpanca us Ko-
nexrarexa B [epmanuio, riae mpogomKM/I CBOM BaXKHbIE IKCTIEPMMEHTbI
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Inasa 12. MNonuTHueckue anemMeHTs

C MeueHbIMM aToMaMu. B cBoGoiHoe BpeMsa OH e IIOMOT onpefe-
NUTh, KaK ObICTPO YenoBeyecKmii opraHusm nepepabaTeiBaeT OfHY
MOJIEKY/Ty BOAbI (eBATDL JHEeN), JJIA 4ero MHI 0COOYI0 «TAMKETYIo»
Bopy” (KOTOpas OT/IMYaeTCs OT 06BIYHO TEM, 4TO B Het HEKOTOPhIE
aTOMBI BOLIOPO/A COAEPXKAT IMLIHMII HEHTPOH), a 3aTeM TILATENIbHO
B3BELIMBA/ CBOK MOYY. Kak 1 B ciy4ae ¢ noinop4yeHHbIM MACOM U3
NIaHCHMOHA, OH He 0cobeHHO cobmiofan GopMasbHOCTH P UCCTENO-
BaHun. Tem BpeMeHeM XuMMKH, B 4acTHOCTU Mpen XKomuo-Kiopn,
HEOJHOKpaTHO M besycneuHo BeigBUramy ero Ha Hob6enesckyto npe-
muio. [og 3a rogom ocTaBasach 6e3 310l Harpasbl, XeBelM yke Hayan
or4yauBatbcs. Ho, B oTmnume ot cutyaunu ¢ lunbeprom JIsioncom,
3Ta OYEBMIHAA HECTIPABEIMBOCTD NMPOOYAMIA CPENy KO/UIET CHM-
natuwo K Xeseuru [Inépaio. Mimenno orcyrcrene Hobenenckoit npe-
MMM CTPAHHBIM 06Pa3oM YKPENuIo ero CTaTyc B MeXAYHAPOAHOM
Hay4yHOM coobmecTse.

Ho Xeseum, cpexu npeakos koroporo Obiin eBpem, BCKOpe
CTONKHY/CA C ropasfo Gonee cepbe3HbIMU npobneMamMu, 4€M OT-
cyrcreie HobGenesckoit mpemui. B 1934 rogy o BepHyncs us lep-
mauuu B Konenrarex u ocrancs Tam BIUIOTh 0 aBrycra 1940-ro,
KOTfa HaUMCTCKMe WITYPMOBHMKM NOCTY4anu B ABepu MHcTMTYTa
bopa. Ho B Hy>XHbIiI MOMeHT XeBellM NPOABUA UCTMHHYIO Xpa-
6pocTb. [lBa HEMI]a — OJIMH EBPENCKOro MPOUCXOXKIEHNSA, a IpY-
roji NpoOCTO CHMMIATUIMPOBABLIMIA €BPeAM M 3alMINABIIMK MX,
orocnanu cBom sonotsie Hobenepckue Mefany Ha xpaHenue Hunb-
cy bopy eme B 1930-e rogsl, Tak kak B [epMaHuM HaIMCTHI BIOTHE
Morau 3abpath aTi Harpamsl cunoii. Tem He menee [uTnep mocra-
HOBMII, YTO IKCMOPT 30710Ta ABNAETCHA FOCYAPCTBEHHBIM MPecTy-
TieHueM, u ecnu 6bl Memanu 6pinK Halimennol B Janumu, Morau 66
nocnefosath Ka3suu. [[pépas npezmoxxun sakonars Mefianu, Ho bop
Cuen 3Ty YNOBKY CIMIIKOM o4eBupaHOM. IloaTomy, Kak BCroMm-
Han XeBelln, «II0Ka OTPsAAbI 3aXBaTYMKOB MapLIMPOBa/y IO Y/IH-
uam Konenrarena, s 3aHMMasncs pactBopeHMeM mepanei [Makca
¢don] Jlays u Ikeitmca @panka». [1/1a 3TOro OH BOCMONb30BANCA
LapCKOi BOLKOM — elKOif CMeCbl0 a30THOI M CONAHON KUCIOTHI,
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YacTs IV. SnemeHTl UenoBeuecKoro xapakrepa

M3faBHA 3aHMMaBLIeH aAXMMMKOB Onaromaps cBoeit CIOCOOHO-
CTH PacTBOPATH «O1aropojHbie MeTa//Ibi», B YACTHOCTH 30/I0TO.
IIpaBpa, XeBeln TakxKe OTMe4all, YTO Y HEro 3T0 MONYYHIOCh He
6es Tpyma. Korma Hauucrn ycrpounu obsick B MECcTHTYTE Bopa,
OHM CTPEMMTUCH HAHTH HE3aKOHHO MPHOOpEeTeHHOE MMYIIECTBO
MM CBMJETENbCTBA 3710ynoTpednenuii, HO Konby ¢ opaHKeBO¥
I[APCKOM BOAKOM HUKTO NPOBEpUTH He Aorafancs. B 1943 rony Xe-
Bemm 6bu1 BoIHYXKeH 6exaTb B CTOKTr0/1bM, HO, KOT/[a OH BEPHY/ICA
B CBOIO PasrpoM/IEHHYIO jaboparopuio nocie KanuTynsaiuu lep-
MaHMH, TO Hallle/I TaM CBO I(Of[ﬁy Ha TOM ¥xKe IIoJIKE, THE M OCTABMIL.
Xesewn Bbicagmi 3071070, a [llBeackas akajeMus nosxe 3aHOBO
ornnna mepamn gua Ppanka u ¢on J/lays. Enuncrsennas xanoba,
KOTOpylo XeBelly BbICKasajl B CBA3N C STMMM MbITApCTBaMK, 3a-
K/I0Yanack B MOTEpe OfHOrO JHA paborbl B nmaboparopum (u3-3a
cnemHoro bercrea B Konenraren).

'Bo BpeMs BCexX 9TUX npukmodenuii JIbépab He mpekpanian co-
TPYRHUYATD C KONAeramMu, B yacTuoctu ¢ XKonmmo-Kiopu. Ha camom
flefie OH CTaN HEBOMbHBIM CBUJIETeNeM rpybeitieit ommubKu, cosep-
menHoit Upen YKonuo-Kiopu, u3-3a 4ero oHa He cMor/a CoBep-
HIUTh OAHO M3 BeTUYaANITHX
HayYHbIX OTKpuITH# XX Beka.

(anHC BCera yTBEPKAA, 4O
HEFIRERORY, YecTb cpenmaTe 3TO OTKpHITHE

KaKOi#-TO BNUATENbHbIH W BpaXKIeOHbI
emy uneH Hobenepckoro komuTeta

HE J1aN eMy NOMYUMTB ITY NPEMUKD

N0 TMYHBIM MOTHBAM.

BhINAIAa ,u,pyroi-'t JKEeHIIMHE,
eBpeiiKe aBCTPHIMCKOTO IpoO-
MCXOXJICHUA, KOTOopas, Kak
u Xepeun, 6bila BbIHYXJE-
Ha CracaTrbCsi OT HALMCTCKO-
ro nmpecnenoanud. K coxaneHuo, NOMUTHYECKKE 3N0KITIOYEHUA
/Insbl MeliTHEp — Kak Ha MMPOBOM, TaK M Ha Hay4YHOIl apeHe —
3aKOHUYM/IMCh TOPASJIO MevanbHee, YeM y XeBenu.

MeijtTHep u ee xonnera Orro IaH, KOTOPBI OB HEMHOTO MOTIO-
XKe Hee, Hayanu BMecTe paborath B [epMaHiM HE3aIONTO IO OTKPHI-
1A 91-ro anementa. Ero obnapyxun nonbckuit xumMuk Kasumup
@ananc. B 1913 ropy on 3admkcHMpoBan AUlllb KOPOTKOXKMUBYIIME
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Mmaga 12. MonuTUUecKWe 3nemMeHTbI

aTOMBI 3TOTO /IeMeHTa M HasBas ero Opesuem™. B 1917 rogy Meiit-
Hep M [aH ycTaHOBM/IM, YTO GO/NBLUIMHCTBO aTOMOB 91-TO 3/MeMeH-
Ta Ha CaMOM Jiefie CYLECTBYIOT COTHM TBICAY JIET, IIO3TOMY C/IOBO
«6peBuit» ObIIO KaK MHHUMYM HeygauyHbiM. OHM 3aHOBO HasBajM
3TOT 3NIEMEHT, OKPECTUB €TI0 «MPOTAKTHHUII» — «POAMUTENDb aKTH-
HUA», TAK KaK B Pe3ynbTaTe PaJoaKTHBHOTO Pacraja 3Toro 3ne-
MEHTa 00pa3oBLIBA/ICA AKTHHMIA.

Heynusutenbho, 4to PasHC ONPOTECTOBAN «OTMEHY» CBOETO
oTkphiTHA. OH obnagan MSHICKAHHBIMM MaHEPaMHM, BbI3bIBABLIMMM
BceobIlee BOCXMINEHHME B BhICIIEM 00I1jeCTBE, HO, 110 CBH/IETENIBCTBY
COBPEMEHHMKOB, B NMPOQECCMOHANBHBIX flenax MOMAK OTANYascs
HeYXMBUMBOCTBIO 1 HectakTHOCTBIO. [lo HexoTOpbIM AanHbIM, Ho-
GenteBckmit KomuTeT B 1924 rojiy porosiocosan 3a To, 4To0sI mpucy-
ANUTD MPEMMIO 110 XMMHH 33 UCCIEN0BAHMA PaMOAKTUBHOCTH HMEH-
Ho Qasncy (KaK yIOMMHA/NOCh BBILE, 3TY MPEMMIO, NO-BHAMMOMY
ynycrun Xepemu). Ho pemenue 6biio OTMEHEHO B HaKasaHMe 3a
BbICOKOMEpPME HECOCTOABILEroCA aypeara. [leno B ToM, 4To ¢oro-
rpapma Paanca u cTaThA nop HaseanueM «K. Paanc B mare ot Ho-
6eneBckoit NpeMMM» TIOABUIAKMCH B OFHOT IIBECKOI raseTe 10 opu-
LMANBHOTO NPUCYXJieHna npeMun. PadgHc BCerga yTBEP:KAAN, 4TO
KaKO-TO BAUATENbHBIH M BpaxebHbii emy unen Ho6enesckoro
KOMUTETA He JIaJl €My NOTYIUTh 3Ty PEMUIO TI0 TMIHBIM MOTHBaM -
Odunumansho Gpino 0OBABIEHO, YTO MPEMUA HE BPYUASTCA B LEMAX
TiepefiauM KOMOMHUTENbHBIX CpeficTB B cneldony cexumu Hobenes-
CKOTO KOMUTETA [0 XMMMK, TaK KaK M3-3a LIBEJCKON HA/IOrOBOM I10-
NMTHKM STOT KanuTtan ymenbiunics Ha 10%. Ho aTo ussunurtenvioe
06bsicHeHMe ObITIO [aHO TOILKO IOC/e My O/MNYHOr0 BO3MYLIEH M Ta-
KiM nocTynkoM. CHavana AKajeMusa NpocTo 3aABHAA, YTO MIPEMUN
B HECKO/IbKMX KAaTeropisAx Bpy4aTbcA He OYIyT, M II0XKaIoBanach Ha
«OTCYTCTBUE JOCTOMHBIX KAHAMATOB», BO3MOXHO, MBI TaK HMKOT-
Jla M HE Y3HAEM BCEIl TIPaB/ibl, NOCKONbBKY, 110 IpaBuAaM AKafeMuu,
«TaKaa uHMoOpMaLMa ABNAETCH HECCPOYHO CEKPETHOI».

* Ot nar. brevis — kparknit. — ITpum. nep.
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YacTb IV. 3nemeHTbl YenoBeyeckoro xapakrepa

Kak 6b1 To HM ObINO, HasBaHue «6peBuit» GpicTpo 3abbnoCh,
a CNMOBO «MPOTAKTHHMIT» MPUAKMIOCH . B Halre BpeMs 4acTo ro-
BOpAT, 4To [an U MeiiTHep pasmenunu 4ecTb OTKPBITHSA 3/1€MEH-
Ta Ne 91. TeM He MeHee cnefyeT pacckasaTb ewle OLHY, rOPasgo
Gonee MHTepeCHYI0 MCTOPUIO, CBA3AHHYI C MEPEMMEHOBAHMEM
3Toro snemeHra, B HayuHoi cTaTbe, coobwaBueit 06 OTKPBITHH
AONTOXXMBYIMX M30TONOB NPOTAKTHHMA, ObIIM 3aMeyeHbl nep-
Bble NPU3HAKM HeoObIMHOM NpuBA3aHHOCTM MeiitHep k [aHy.
Peyp He mwla 0 YyBCTBEHHOM yBne4eHun — MeitTHep HMKOTZA
He 6bl1a 3aMy>XKeM M, NO-BHANUMOMY, [IaXKe HE UMeNa POMAHTHYE-
ckux otHowenui. Ho B npodeccuonansHoi chepe onn ¢ Fanom
ABAANKCH eIMHBIM LienbiM. BoaMoxHo, 3To GBINMO CBA3aHO C TeM,
uto [aH paHo pacriosHan Tanaut JIuasl u pemun paborars BMecTe
C Hell B npucnocobmensoit nox naboparopuio GbIBIIEN CTONAP-
HO#t MacTepckoit. HeMmelnkue YMHOBHMKYM OTKa3alauch BBIAEUTD
MeiiTHep oTaenbHyi0 MabopaTopuio Ha TOM OCHOBAHMM, YTO OHA
XKeHIIMHA. 32 COBMECTHOI paboToi B 3TOM MacTEpCKON y4eHble
NPOHMKIUCH IPYT K APyry rnybokoy cumnarueir. [aH orBeuan sa
XMMMUIO, ONpefens, KaKkue 371eMeHThbl IPUCYTCTBYIOT B PajuoaK-
TUBHBIX o6pasuax, a MenTHep 3aHMManach ¢usukoit, BoIACHSAS,
Kak umeHHo-Ian genaer cBou oTKpbiTuA. Tem He MeHee JIu3a Bi-
NonHMNAA écro paboTy B Xoje 3aKTHOYUTENbHBIX IKCIIEPUMEHTOB
€ NPOTAKTHHMEM, Pe3yNbTaThl KOTOPBIX M OBINM ONMYONMKOBaHbI,
nockoneKy OTTO, KaK pas B TO BpeMA NMPUBIEKaBIIMACA K MOJ-
rOTOBKE HEMELKMX ra30BbIX aTaK, UCMBITHIBA/ OT 3TOT0 CUIbHEI-
wui crpecc. llpu atom MeiTHep cenana Bce, uto6Gbl [aH Takxke
6bl1 BOSHArpax/eH 3a UX COBMECTHbBIE OMBITH (3alIOMHUM 3TOT
BENMMKOAYIIHEINA XKeCT).

ITocne BoiHb! anbaHc faHa u MeiliTHep Boso6HoBuaca. Ho, xots
B HAYyYHOM OTHONIEHUH TIEPUOT] MEKY IByMA BolHaMu B [epmanny
BBIfIa/ICA YPE3BbIYAfHO AKTUBHBIM, C NONUTHYECKON TOYKH 3peHMA
o 66171 ykaceH. TaHy — ycaTOMy LIMPOKOKOCTHOMY YMCTOKPOBHOMY
HeMIy — Gb1/10 Heyero 60ATHCA MOC/Ie IPUXOLA HALMCTOB K BIaCTH
B 1932 rony. Cniefryet oTaTh eMy JO/DKHOeE: Korfa B 1933 rogy [utnep
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[naea 12. Monutu4eckue 3nemMeHTbl

M3THAM M3 CTPaHbl BCEX KPYIHAIX MCCAEA0BaTeNel eBpelcKoro mpo-
MCXOXKeHNsT, 06pa3oBaBIIMX IEPBYIO BOMHY yueHbIX-6exennes, lan
B 3HaK MPOTeCTa OCTABM/I CBOI npodeccopckuit mocT (XoTs U nmpo-
TOIDKaN BECTH ceMuHaphl). MeiftHep 6b1a BocninTana B iyxe Cypo-
BOTO aBCTPMIICKOTO MIPOTECTAHTH3MA, HO cpean ee babyuiek u enmy-
wek Gbiin eBpen. B cBoitcTBEHHOM eii iyXe (BO3MOXHO, i IIOTOMY,
YTO Y Hee HAKOHell-TO NoABMIACH CBOsA abopatopus) MeiiThep He-
ZOOLIEH /A OTIACHOCTD M C BOONYLUEB/IEHHEM YTTyOUIach B AlEPHYIO
(U3UKY, TIe ee 0XKUIaNH HOBble OTKPLITHUA.

Kpynneitiee u3 Hux 6u10 copepmieno B 1934 rogy, korma 9H-
puko @epMu o6BABUI, 4TO mpH GombapaupOBKe aTOMOB ypaHa
97IeMEHTAPHbIMM HaCTUI[aMM OH MOMYYM NepBbie TPaHCYpaHOBbIE
aneMeHThL. JTO YTBepXK[eHMEe OKa3anoch HEBEPHBIM, HO YYEHBIX
NpPOCTO OMeNOMMAA MAeA 0 TOM, YTO MepHOAMYecKas CHCTeMa He
orpaHuyeHa 92 knerkamu. Bo Bcem Mupe BOSHUK Lenblit (eiiepBepk
HOBBIX Ufiel M3 obmacTu sApepHon u3Mku, U ydeHsle paboramu,
He INOK/Iafas pyK.

B TOM e rogy elne ofHa u3 KpynHeiiumnx Gpuryp agepHoit pusn-
Ky, Vipen Komuo-Kiopu, Takke ocyimectsuna 60M0apaupoBKy Afiep
ypaHna. [Tocne TiiaTeNbHOrO XMMMUYECKOTO aHaM3a OHa coobmuna,
YTO HOBbIC TPAHCYPAHOBbIE 9/IEMEHTBI MCK/IIOYUTEIbHO NIOXOXKHM Ha
NIaHTaH — MEPBbIH U3 PEIKO3EMENbHBIX MeTa//I0B. ITO TaKxKe ObIo
HeOKUIaHHBIM — HAcTOMBKO, 4TO [aH efl cHayana He noBepui. Je-
MEHTHI TAXKeNee ypaHa POCTO He MOITIM MMETh Te Xe CBOMCTBA, 4TO
M CPaBHUTENbHO NMETKUH MEeTal/, PacroNaraBIIMiicas B IepuogHye-
cKoit Tabnuue oveHb faneko OT ypaHa. OH BeXnuBO ykasan Ppe-
nepuxy Kommo-Kiopn, uTo ¢BA3b ¢ MAHTAaHOM — 3TO B3JOP, U TO-
K/IAJICH BocnpousBecTu akcrepumenTsl Mpen. Tak on cobupanca
A0Ka3darh, 4TO TPAHCYPaHOBBIE 3MTEMEHTHI HE UMEIOT HUYETO 06].!],&[‘0
C TAHTAHOM.

A B 1938 rouy mup Jlusel Meitthep obpywmics. Tutnep Hario
aHHEKCHPOBan ABCTPHMIO 1 € TOTOBHOCTDBIO NPHHAN B PeiiX BCEX aB-
CTPMHLIEB KaK apMICKMX OparbeB HEMLEB — KPOME TeX, KTO MMeN
xota Obl om0 eBpeickoit Kposn. Cnycrs ropsl A06poBOIBHOTO
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OTHIebHUYECTBa MeitTHep BAPYT CTaja MOTEHLMAJIBHOW JKepPTBO
HALMCTCKMX TIOTPOMOB. A KOT/Ia OfJMH KO/I/Iera-XMMUK NOMBITA/ICA
ee «C[aTh», eif OCTABAIOCh TONbLKO OexaTb — B YeM Oblna, ¢ Jeca-
ThIO JloitYMapKaMu B KapmaHe, OHa Hauuia ybexxuie B [lIBenuu u,
no MpoHuM cyawObi, nony4yuna paboty B ogHom m3 Hobemesckux
MHCTUTYTOB.

Hecmotpa Ha Bce 3noxmwouenus, [aH He nepectan obmatbes
¢ MejtTHep, M MX COTPYIHMYECTBO Mpoio/Kanock. OHM mucanu gpyr
ApYTY IUChMa, KaK TaiiHble T060BHUKM, OT CTyYan K CITydalo BCTpe-
yanuch B Konenrarewe. Ha ofny Takywo Bctpeuy B 1938 rogy [an
npubsin notpsacenunM. IoTopus skcnepumentel Mpen XKonmo-
Kiopu, on cMor nonyuuts ee snemenTel. ¥ OHM He MPOCTO NPOAB-
MANMW MAKue ¥e cé0ucmea, Kak TaHTaH (M APyroi pacroloXKeHHbIN
PANOM C HUM 37IEMEHT, 6apui), HO, B COOTBETCTBMM CO BCEMM M3-
BECTHBIMM XMMMYECKMMI aHAN3aMK, U Obiiu AAHMAHOM U bapuem.
[ana cumTany JTy4mIMM XMMMKOM CBOErO BPEMEHM, HO OH IPHU3HA-
BAJICs, YTO 9TO OTKPLITHE «IIPOTMBOPEYM/IO BCEMY NPebILYIIeMY
npodgeccuonanbHoMy onbiTy». O CBOeM OLIENTOMUTETBHOM NMPOBare
OH pacckasan u MeitTHep. '

Ho 1y 310 He cMyTHn0. M3 Bcex BEMMKMX y4eHbIX, pabOTaBIINX
HaJl MpoONEMOIi TPAHCYPAHOBBIX EMEHTOB, HIIb NPOHUI[ATE/b-
Haa MefATHEP CMOT/IA TOHATD, YTO OHM 1 He 6BITN TPaHCYPaHOBBIMM.
Ona opiHa (mocne KOHCYNBTALMIt CO CBOMM IUIEMAHHMKOM M HOBBIM
HamapHukoM OtTo ®puinem) nmonsana, uto PepMu OTKPHUI HE HO-
BBIE 3/IEMEHTBI, a fie/leHMe aTOMHOTO AJjpa — PacKo/IOB ALPO ypaHa
Ha nBa 6omee MeNKMX AAPA, HO M HEBEPHO MHTEPIPETHPOBAB CBOM
pesynbrarhl. SKananraH, HaigenHslit XKomno-Kiopu, 6bu1 npocro
NIAHTAHOM, ITPOAYKTOM II€PBBIX MHKPOCKONMYECKMX AlEPHBIX B3PbI-
Bos! Xepewn, u3yyaBiImit nepsoie YepHoBUKK pabot Konmno-Kopu
TOTO BpPeMEHM, OIXKe BCIOMMHA, Kak 6/IM3KO OHa TOAOLINA K 3TO-
My BenMKOMY OTKpbiTHIO. HO, o cnosam [Ibépas, Mipen «npocto He-
AOCTaTO4HO cebe moBepHIa» U MOITOMY He CyMena MpaBUIbHO MH-
TEpPIPETHPOBATD CBOM onbiT. MeiiTHep e cebe noBepana, U cMoria
yOemuth IaHa, uTo mpaBa oHa, a Bce OCTabHBIE 3a6yXAAI0TCA.
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Ecrectrenno, lan 3axoTen cpasy ony6/1MKOBaTh ITH IOPA3NTE/Tb-
Hble pe3y/bTaTbl, HO M3-3a TOTO, YTO OH COTPyAHMYan ¢ MeiTHep
u OB el 00s3aH, 9TO OKA3a/I0Ch HE TAK [IPOCTO CAENATH C ONUTH-
4eckoi Toukn spenua. Ouu oOCcyauam Bce BapuaHThl, U MeiiTHep
cornacuaach, YTo0bl B MTOTrOBOM CTaThe OBIIM YNOMAHYTH JUIIb
umeHa [ana u ero accucrenta. Teoperuyeckue Briknagku MeiiTHep
u @puiia, NexaBIIME B OCHOBE 3TOr0 OTKPBITHSA, ObITH OMy6IUKOBa-
HbI N103Ke yKe B ipyrom xypHane. [locne Beixoma aTux mybnukaimis
fileneHue Aapa CTano peanbHOCThI0 — OYKBa/TbHO HAaKaHyHe BTOpiKe-
nuA lepmanuu B [lonbiny, nepey cambiM Havyanmom Bropoit muposoi
BOWHBL.

Tax Havyamach HeBepoATHAA uepefja COOBITHI, yBeHYaBLIAA Ca-
MBI TTOPa3uTeNbHbIN CyYait MpeABueHus B MupoBoi Hayke Ho-
Genenckon mpemueit. B 1943 rony, enje He 3HaA O CyLIECTBOBaHMH
ManxaTrenckoro npoexra, Hobenesckuii KoMUTET pemna mpucy-
LUThb IPEMMIO 3 OTKPBITHE [ie/IeHMA aTOMHOTo Afpa. Beran Bonpoc:
KTO e ee sacnyxusaer?! Pasymeercs, lan. Illna Boiina, [lIBenus
Obl/1a M30IMPOBAHA, TIO3TOMY HEBO3MOXHO OBIO Y3HATh Y APYTHX
y4eHbIX 0 BKnage MelTHep B 5TO OTKphITHE (0OBIYHO TaKue KOH-
CYNbTALMK ABNAIOTCA 00A3aTENBHBIM YCIOBUEM TP TIPUHATHH pe-
meHuit Hobenesckoro komurera). Komurery octaBanocs opuenTH-
pOBaThCA NN HA XYPHabHbIE MTyONMKAIMK, 2 HAYUHbIE XKYPHATIBI
B IOJ1bl BOMHBI BBIXOIMIY C OMO3TaHUEM Ha HECKO/IBKO MECALIEB MK
He Bbixogumu Boobme. [louT Bo Bcex xypHanax, oco6eHHo B Hau-
Bomee aBTOPMTETHBIX HEMELIKMX M3[AHMAX, ponb MelTHEP UIHO-
pupoBanacek. YrnyGnasmumiics paspbiB MeXAy Xumuen ¥ PUMKOi
TAK)XKe OCHOXKHSA NPUCYXKAEHME NPeMUil 33 MEKIUCUMIUIMHAPHbIE
MCC/IEOBAHMA.

[IpuocTanoBus Boifayy npemuii B 1940 rony, Llsenckas axagne-
MU BHOBb Hauaja NMpUCYJaTk uX B 1944-Mm. Hekoropble nmpemun
ObI/M BBIIAHbI «3aIHUM YuCIOM». Bo-niepBbix, BakanTHyo Ho6enes-
CKYH0 [MPeMMI0 o XMMuH 3a 1943 rop HaKOHE1-TO Momy4us Xepeln.
Bo3MOXHO, OT4acTH 3TO 6BUT MOMMTHYECKUI XKECT, TTPU3BAHHBIN
OTMETHUTD 3aC/TYTH BCeX y4yeHbIx-6exenien. B 1945 ropy IlIBenckas
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aKafieMusa 3aHsnach Gonee IIEKOTIMBBIM BOMPOCOM, CBA3AHHBIM
¢ menenmem snpa. U y Meittrep, n y [ana 66111 BAMATENbHBIE CTO-
POHHMKM B HobeneBckoM KoMMTeTe, HO «agBokaT» [aHa mMen nep-
30CTh 3aABMTb, YTO 3a MOC/IeiHUE rofikl MeHUTHep, CKpbIBaBIIAsACA
OT TUT/IEPOBLIEB, He 3aHMMAaNaCh HMKAKOM «CYIeCTBEHHOM HayYHOI!
paboroit». CIOXKHO CcKasarh, nodemy 4ieHsl Hobenesckoro komu-
TeTa He nobecenoBany ¢ camoit MeiiTHep, Kotopas pabortana 8 Ho-
6e7eBCKOM MHCTHTYTE IO COCEACTBY, HO, B IIPMHIKIIE, HEMPUIHYHO
CNIpallMBaTh Y MIONIEH, CYMTAIOT MM OHM cebA NOCTOMHBIMM Ipe-
My, CTOpPOHHMK MeiiTHep BHICTYNaN 3a Bpy4YeHue obuei npeMun
u MeittHep, u [any. BeposaTHo, OH 1ake MOT Oflep>XKaTh BEPX B 3TOM
CTIope, HO CKOPOMOCTHXKHO CKOHYancA. Y7eHbl KoMUTeTa, Apyxe-
CTBEHHbIE CTPAHAM «OCH», AKTMBU3UPOBATHUCH, U TIPEMUSA TIO XMMIH
3a 1944 rop 6bina npucysxaena ogaomy lany.

K creipy OTTO, KOTAia OH MOTY4u/I IPAaBO BEICTYNUTH TI0 MOBOTY
nonyyueHus npemun (B TOT nepuoz oH ObII MHTEPHUPOBAH COIO3HU-
KaMJM 3a [IPeAIOIOKNTeNbHOE yIacTHe B HEMELKOH porpaMme o
CO3/laHMIO aTOMHOM O00MOBI, OJHAKO [IO3XKE €ro ONpaBfadu), OH He
BbICKa3ajcs B nogaepkky MeiTHep. B pesynbrare XeHLIMHA, KOTO-
PYI0 OH HEKOTJa LIEHU/ TaK BLICOKO, YTO IIPOMEHSA YHUBEPCUTET-
cKy10 Kadenpy Ha ObIBIIYIO CTONAPHYIO MacTEPCKYIO, OCTanach HU
c 4eMm. HekoTopble McTOpMKM HasbiBalK J1u3y KepTBOM «IMCUMIIIN-
HApHBIX 3/10yTIOTpebNIeHMil, MOMMTUYECKOH ITYIIOCTH, HeBeXeCTBa
¥ TIOCTIENTHOCTH» .

Hob6eneBckuii KOMMTET MOT MCTIPABUTb 3Ty HECNIPaBEIMBOCTh
u B 1946 romy, v mosxe — pasymeeTcs, M0C/Ie TOTO KaK BaXHOCTh
BK/Mafa MeliTHep crama HecomHeHHOM. [laxe BnoxHosuTenu Max-
XITTEHCKOrO NpOeKTa NPU3HABAIMCh, 4TO MCNBIThIBaMM K Jluse
Meisitep rnybokoe ysaxxenme. Ho HobeneBckmit xomurer, «pas-
APpa)KMTENbHBIN KaK cTapas jiesa» (3T0 cpaBHeHMeE BIIEPBbIE NOABY-
noce B xypuane Time), He mo6ut npusnasarb oumbku. Hecmorps
Ha TO YTO Ha HPOTAKEHNH BCeH Ku3HKM MelTHep ee HEOQHOKpaT-
HO BbIABMTranM Ha couckanue HobemeBckoit mpeMun — 3T0 genan
paxe Kasumup PadAHC, KOTOPBIH, KAK HUKTO APYI'OH, MOT OLEHNTH

264



[nasa 12. [NonuTHYecKne 3nemMeHTbl

CMTyal Mo, — OHa yMepiia B 1968 rofy, Tak ¥ He MOTY4MB 3aC/TyXKeH-
HYIO Harpagy.

Ho, K cyacTbio, MCTOPKSA YMeeT BCe PacCTaB/IATD [10 CBOMM MECTaM.
Tpancypanoebliit anemedT Ne 105 nanaganbHo (8 1970 rogy) 6bin Ha-
3BaH raHuem B yecTb O1T0 [AHa — o npennoxenuo Inenna Cubop-
ra, Anpbepta Imopco u apyrux. Ho B xojie cnopa o HauMeHOBaHMUAX,
He YTHXaBIIIEro B MEXIYHAPOIIHOM KOMMUTETE, B 1997 roly sneMenT
Ne 105 6bim nepeuMeHOBaH B fybOHuit. [Ipasuia HauMeHOBaHMA 971e-
MEHTOR JIOBONTbHO CTOXKHBI , M B COOTBETCTBUM C HUMM OGbIMHO /Ti0-
6oe Ha3BaHMe paspellaeTcsA NpeJiaraTh TONbKO OWH pas. Iloarto-
MY TaHMeM He CMOXKeT Ha3blBaThbCA HU OfMH SMEMEHT, Jaxe U3 Tex,
4yTo OTKpoloT B Oymymem. fan momyqun Bcero nuimb Hobenesckyro
npemuio. A IFOTTAK Bckope Bosaan Jluze MeittHep ropasgo 6onee
BBICOKYIO Y€CThb, U€M NPUCYKIEHHME eXETONHON MpeMuu. SNeMeHT
Ne 109 HaBexu NONYYM/1 HAMMEHOBAHME «MENTHEPUIA», *



13. 3JIEMEHTbI B KAMECTBE AEHEI
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I‘ OHE4YHO, B HEPMO,IIH‘-IECKOITI CHUCTEME OTPa3l/IMCk M UCTOPHHA,
M IIOJIMTHKA, HO ropa3sgo bonee MJIMTENDbHBIE 1 TECHBIE B3an-

MOCBA3M CYLIECTBYIOT MEXIY 3/IeMEHTaMu U JleHbramu. Mcropumsa
O MHOrMX MeTannax Oyjier HenonHoi 6e3 OOUIMPHBIX 3KCKYpPCOB
B ICTOPUIO [ICHET, 2 3HAYMT, U B UCTOPHIO MX MOAAeTKU. B paanuunbie
SM0XH B Pa3HBIX CTPaHAX POJib [IEHET UTPaH CKOT, IPAHOCTH, JIelb-
GunbM 3y6bl, CONB, KaKa0-600bI, CHTAPETHI, MATIKY XKYKOB U TIO/bIA-
HbI, HO HUYTO M3 3TOTO HeNb3A OBIIO KOCTOBepHO Mopxenars. Crpa-
BUTBCA C MeTannaMu hanbIIUBOMOHe TYMKaM OBI/IO ropaszo mpouie.
IepexonHnie: MeTanIbl 0COOEHHO TIOXOXKM CBOMMM XMMMYECKUMM
CBOMCTBAMM M IMIMOTHOCTHIO, TAK KakK Y HHMX CXOXMWE BNCKTPOHHBIC
CTPYKTYpblL. [lepexopHbie MeTa/bl IETKO CMEMIMBAIOTCH APYT C APY-
TOM W 3aMEeHAIOT APYT Apyra B civiasax. Pasinunbpie KoMOMHaLMK
APAaroL€HHbIX M HE CTO/Ib JParoLeHHbIX MeTaj10B 0OMaHbIBaTH JTE0-
7ieil Ha TPOTAXKEHUM THICAYETeTHI.

Oxono 700 ropga no H. 9. uapeBiy Mupgac yHacnenosan ®@puruii-
CKO€ LiapCTBO, KOTOPOE Pacliofiarafioch Ha TePPUTOPUM COBpPEMEH-
Hoit Typuuu. CornacHo pasnuyHbiM MugaM (B KOTOPbIX, BO3MOKHO,
CMEIIaHbI IB€ UCTOPUYECKHE NMUYHOCTH TI0 MMeHM Mupac), oH Ben
HACHIIIEHHYI XW3Hb. PeBHUBBII 60T ATIONIOH, MOKPOBUTENBCTBO-
BaBIIMIA MCKYCCTBaM, monpocua Musiaca BICTYNIHTE CYfIbeil Ha CO-
CTA3AHUM MO MY3MIIMPOBAHNIO MEX/Y CaMUM ATIO//IOHOM M APYTH-
MM MacTepamu urpsl Ha cBupenu. Korga Mujgac organ nobeny ne
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AnonnoHy, a APYroMy y49acTHMKY, pPasTHeBaHHblA 6or mpeBpaTun
ywy Mupaca B ocmubie (IOCKONBKY OH He 3aCTy>XHBan 4eroBeye-
CKMX YLI€it, KO/Ib TaK IUI0X0 pa3bupaincs B mysbike). Cormacno apy-
romy mMudy, Mupaac Brajen cambiM IPEKPacHbIM PO30BBIM CaJIOM.
Mugacy npunMchbiBaauCh M HEKOTOPLIE Hay4YHble JOCTIOKeHUA. Taxk,
€ro CHHMTAAM NEPBOOTKPLIBATENCM 0/10Ba (BTO HE TaK, XOTA 0N10BO
JleCTBUTENbHO oObIBaMy BO ©purnu), a TaKoKe NPUIIMChIBA/IN eMy
OTKpbITHE MUHEPA/IOB «4epHbIA cBuHEL» (rpadut) u «benbiit cBU-
Hell» (KpacuBBIM, HO ANOBUTBIA IMMIMEHT, U3BECTHBINA KaK «CBHH-
uosbie Genunar»). Ho, pasymeercs, HUKTO He nmoMumn 6m1 Mupaca
cerofiHs, ecnv Obl He ellle OfMH €T0 Jap, CBA3aHHbIN C METANNYPru-
eil, — 30/I0TO€ MPUKOCHOBEHMUE. On npuoﬁpen aTy cnocobHOCTD,
NPUIOTUB NbAHOTO catnpa CusieHa, KOTOPHIA OTHAXK/IbI HOYBIO MTPO-
6Hpanca yepe3 ero po3osbiit cafi. CueH Tak BBHICOKO OLIEHMN TO-
CTENPMMMCTBO MOHAPXa, YTO NMPEeIOKUI eMY Harpapy. Mupgac no-
npocu, 4To0bI Bee, K YeMy Obl OH HI IPUKOCHYICA, MPeBpaIanoch
B 30/10T0. ITOT ap BCKOPE CTOMJI eMy XKM3HM COOCTBEHHO 04YepH,
KOTOPYIO OH HEOCTOPOXKHO O6HsM, 1 elBa He norybun camoro Miu-
faca, TaK Kak B 30/10TO IIpeBpallaaach BCs NNIE, ONafaBluas eMy
B pOT.

PaB)"MEETCH, HHUYETO nOﬂOﬁHOI‘G C pcalibHbIM HPaBHTCJ'ICM HH-
KOrfia He HPOHCXUI[HHO. Ho CYLWECTBYET CBHIOETENBCTBO, qT0 MHMC
HecTy4aliHo TpMoOpen Takylo nereHpapHyio cnasy. Bce Haganoce
' 6pnﬂaonom BeKa, KOTOPHIA HACTYMUA B TeX MECTax, IJle NpaBui
Mupac, emge okono 3000 net o H. 3. OHO U3 CaMbIX BEICOKOTEXHO-
NIOTMYHBIX OIlepaLuil Toro BpeMeny Gbina oTnuBKa 6poH3bl — Crina-
Ba MeIy M 0/10Ba. XOTA MeTaJul ellie 0YeHb JOAT0 0CTaBaNCA AOpo-
I'MM, K MOMEHTY BOLapeHus Mnuaca aTy TEXHOMOTHIO OCBOMITH Y)ICE
BOCTATOYHO WMpPOoKO. CKener uaps, KOTOPbIA JO/ITO CYUTANIM OCTAH-
KaMu camoro Mupaca (1103:e BBISSCHWIOCDH, YTO HA CAMOM [Ieie 3TO
ckener ero orua lopaus), 6611 06HapyskeH B ero rpobuuie Bo Ppu-
MK, OKPY)XEHHbI/I OGPOH30BBIMM KOT/IAMM M KPacUBbIMM OpoH30-
BBIMM YalllaMM ¢ Haanucamu. Ha caMom cKeleTe He COXpaHMIIOCH
HUKAKOM OJIeK/BI, OCTancA NMuinb OpoH3oBHIl nosc. Ho, rosops
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0 «6poH3e», clefyeT coOn0AaTh ONpPeJe/NeHHYI0 TOYHOCTb. bpoH-
3a — 9TO He BOJIa, KOTOpas BCerja COCTOUT U3 ABYX YacTel BOLOPO-
fia ¥ OfiHOI YacTu KUCnopoya. Psaj pasnimuHbIX Cr/IaBOB € PasHbIMK
COOTHOIIEHNAMM METANIOB 06 benHATCA Mo, 06IKUM Ha3BaHKEM
«6ponsa». Bponaossie cinasbl [IpeBHero Mupa oTAMYAKOTCA MO 11Be-
TY B 3aBMCMMOCTHM OT TOTO, CKO/TBKO MeJIM, O/I0Ba M JIPYTUX J/IeMEH-
TOB COJIEPYKANOCh B T€X MMM MHBIX PyAax.

VYHuKanpHOM 4epToil PyAHbIX 3amexkeit B paiioHe Ppurum sB-
JIAETCA BBICOKOE COoflepiKaHME B HMX IIMHEKA. B NpHpoge IIHHKOBLIC
M ONMOBAHHBIE PYIB] 3a4aCTY0 CMELNIMBAKOTCA, M OJMH METAL B HUX
NIeTKO IMPUHATDH 32 APYToi. VInTepecHo, YTo LUMHK B CIIaBe C MEAbIO
He obpasyeT 6pOH3Y; IIONy4aeTCs APYroi CIaB, 1aTyHb. A nepsble
NaTyHHbIE TIPOMBICIEI OBIZTM LIKHPE BCETO PACHPOCTPaHeHbl HMEHHO
B To# 4yacTu Manoit A3uu, rge npasun Mupac.

Vike morapanuce? Haijure kakue-HuOyIb GpPOH30BELIN 1 NATYH-
HBIl IPEIMETH! M CPaBHUTe UX. BpoH3a 6mecTut, HO MMeeT MEHbIM
orteHok. Ee Hu ¢ yeM He criyraems. baeck naryuu 6onee samanyn-

BB, HEOPOCKMIT, 30/TOTUCTBII.

L . He HCKITKYeHO, YTO MereHpa
NioGoit yntatens, KoTopbIi yaenan

XOTb K3K0E-TO BHUMaHUE LIKOAbHBIM
YPOKaM WCTOPHW, 3HAET, uTo

30M10Tbie NX0PaAKN — 3T0 BCTPeYM
¢ menigenamH, bopbba co Bwamn,
06BanKBaKLIMECH CBOAbI LIAXT,
MHOFOYMCIIEHHbIE NPUMEPbI XaNKO
Pa3BPATHON XMU3HW W a3aPTHBIX UTP.
A wancel cTapatens Ha oborawexue
Beerna Opinm 6nuskm K Hymio.

0 «30/I0TOM MPUKOCHOBEHUM»
Mupaca cBasaHa C TeM, 4TO
MIOJIBJIACTHRIN €My yronok Ma-
noi Asum Obl1 60raT UHEKOM.
B 2007 ropy npodeccop me-
TAJUIYpPrun U3 YHMBepcuTeTa
Axxkapsi (Typuus) u ero Kone-
I, PelIMB NPOBEPUTDb 3TY TH-
10Te3Y, CKOHCTPYMPOBA/IH [IPH-
MUTHBHYIO TaBUIbHYIO TEYb,
KaKue MOIM KCIONTb30BaThCA
B 3anoxy Mujiaca, ¥ MPUHAMUCH 3arpyXaTh B Hee MECTHBIE PYbL.
OHu naaBMAYM MX, 3aTMBATM MOMYYAOIYIOCA XKUAKOCTh B (hOPMBI,
a 3aTeM oxyaxkjamu. Bol He moBepuTe, HO B pesynbTaTe 06pa3oBbIBa-
MHUCh CUTKM, YIMBUTENbHO HAaIOMHMHAIOIIME 30710T0. MBI, KOHE4HO,

268



MMaea 13. 2nemMeHTsl B KauecTBe fieHer

He 3HaeM, IeficCTBUTEeIbHO /1M COBPEMEHHMKHM Lapsa Mupgaca Bepuin,
YTO €ro EparoleHHble MHKOBbIC 4allM, CTATYM M IosAca ObUIKM U3
sonota. Ho BepoATHO, 4T0 ereHpbl 0 Mupace BhIIyManu COBCEM He
ero cooredecTBeHHuKH. Ckopee BCEro, MyTelleCTBEHHHKM-TPEKH,
TI03)Ke KOMOHU3UPOBABIINE 3Ty yacTh Manoit Asum, 6bi1u mopake-
HBI KpacoToi ¢purniickoi «6poHsbi», HnecTesireit Topasgo spue,
yeM rpedeckad. Pacckasel crpaHHMKOB, fouefume go [peruu, Mor-
JTM BEK 32 BEKOM 0OpacTaTh HeOBITMIIAMK, TTOKA 30/I0TUCTAA IATYHb
He TMpPEeBpaTMIACh B BOOOpaXKeHUM CcKasuTelel B YHCTOE 30/10TO,
a BIIOJTHE 3eMHas BIACTh OIMKHEBOCTOYHOTO MOHApXa — B CBEpX-
‘beCTeCTBEHHBIN Jlap CO37jaBaTh [AparoleHHbI MeTanl OJHMUM NpH-
KocHoBeHueM pyku. Hakorer, sTy ucropuio B cBoux «MeTtamopgo-
3aX» M3MIOXKIII TeHMANbHbIA M03T OBUIMIA, M BOT K0 Hac gowen Mud
C 60)188 HeM peaHHCTHHHbIMH MCTOKAMHM,

B yenopedeckoi KynsType ecTb i ele Oonee OpeBHMIT apXeTHil,
nogoOHbIA 30/10TOMY Kacauuio Mugaca: 3aTepAHHBIN 30/10TOM To-
pon. Jlerenypl pacckasbiBaKwT O MyTeNIECTBEHHMKAX, HaXOAMBIIMX
HeBOOOpasumble OOTaTCTBa B JA/IEKUX Yy’Ke3eMHBIX cTpaHax. OfHa
M3 TaKMX NMETeHIapHbIX CTPaH HasblBanach IJmbjopano. B Honee
Onuskue K HaM BpeMeHa, yXKe MCTOpPMHYEcKue, a He NereHfapHble,
nonoOHbIE MEYTHI MOPOi MPUBOAMIM K BCIBIIIKAM 30/I0TONH JTMXO0-
panxu. /lioboit uuTaTenb, KOTOPbI YAENANT XOTh KaKOe-TO BHUMaHKe
IIKOMBHBIM YPOKaM MCTOPHH, 3HAET, UTO peasibHble 30/I0ThIE JIMX0-
panku OBITM Y)KACHBIMM, IPASHBIMM, ONACHBIMM MPELIPUATHIMY.
3onoTbie AMXOPanKK — ITO BCTpedy ¢ MeaBensiMu, 6opbba co Biua-
My, 0OBa/IMBAOLIMECA CBOABI IIAXT, MHOTOYMCNEHHbIE IPUMEpLI
JKAJIKOM PasBpPaTHOM JKM3HM M a3apTHBIX MI'P. A LIAHCHI CTapaTens
Ha oborauenue Bcerga Obimm 6/M3ku K Hymo. Ho no6oit venosexk,
He JNIMIIEHHbI BOOOpakeHMs, XoTA Obl OJHAXKIBI MeYTaNn OHpOCHTH
BCE M IMYCTUTHCA B CTPAHCTBMA B IOKMCKAX OIECTALIMX 30MOThIX Ca-
MOpOIKOB. TAra K BeIMKMM IPUKTIOYEHHAM M CTpeMIeHHe obora-
TUThCA — NPAaKTHYECKH HEOTHEMIEMbIE YePThl YeNOBeYeCKo HaTy-
poi. Mictopua 6yksanbHo mepenonHeHa 6ecuncIeHHBIMU 30/I0TBIMMU
NMUXOpafKaMu.
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EcrecTBenHo, Ipupoia He OTAAET CBOM COKPOBMINA MPOCTO TaK.
IMoaTomy oHa co3fiana >xene3Hblid Komuegan* (qucynbdup xenesa),
yTo6bI COMBATL C TONKY CTapareneii-guneranTos. [TapagokcanbHo,
HO 30/10THCTBIN O/lecK jKee3Horo KomyefaHa — paxe bonee Bbi-
PaXKEHHBIH, YeM Y HacToAllero 3onora. sKenesHbiii KomM4eJaH Ha-
MOMMHAET 30/I0TO M3 MYALT(QMIBMOB M/IM BoOOpaXkaeMoe 3070TO.
Bo BpeMsA 30/10TBIX NMMXOPAJOK 3TOT MUHEPA/I, TAK)KE HasblBaeMbIN
«30/10TOM [YPaKoB», MPENIbCTH/I MHOMXKECTBO JKEITOPOTHIX KHLOB
M MIofiei, OlePXKUMbBIX aNYHOCTbIO. A Camas OTBpaTUTENbHAA 30710~
TaA MMXOpafika BCeX BPEMEH M HApPOIOB CAYYMIACH, N0-BUIUMOMY,
B 1896 romy B aBCTpanMitcKoil TNyILIM, HA CYPOBOH OKpauHe 06u-
TaeMoro mupa. Bo Bpema Hee cny4anoch M Tak, YTO OTHYaABIIME-
CA 30/I0TOMCKATENM pasbuBanu KMpKamu cOOCTBEHHbIE NeYHbIe
TpPyOBl M IpOCeMBanyM KMPIMUYHYIO KPOLIKY, HafeACh JOOBITh XOTA
651 Kpymuuy 3onora. BepositHo, 310 GBI EpBbIi B MCTOPMM Mac-
COBBIN @KHOTAX, CIIPOBOLMPOBAHHBINA «30/I0TOM [UIA NYPaKOB M3
LYPaKoB»,

Tpoe wpnangues, B Tom umcne Ilarpux (IMaguu) Xauuawn,
B 1893 rogy obpesxanu Bepxom besmofnble MecTa, U BAPYT B TPUA-
LJaTH ¢ TMUIHUM KMJIOMETPax OT J0Ma OfHA M3 JIoliajiell noTepAna
noakoBy. BoamoxHo, 3Ta n1ojjkoBa npuHecna camyo 60bIIyIo yady
B MCTOPMM. 32 HECKOMbKO JTHE! MPNAH/LbI, HU Pasy /laXke He KOMHYB
3eM/TI0, OOBUIM OKOMO TPEX C MOMOBUHON KMIOrPaMMOB 30/I0TBIX
CaMOpOQIKOB, pocTo 6pofsa nmo okpyre u cobupas ux. HectHole, HO
6ecTonkKoBBIe, OHM 3AABMIM O CBOMX NMPUTASAHMAX HA 3TOT paitoH
KO/IOHMATbHBIM B/IACTAM, B pe3ynbTare uero 06 o6HapyxeHHOM UMM
MecTe BCKOpe y3Hamu Bce. B Teuenue Heplenu COTHM CTapaTeneil Ha-
XIBIHYNM B 9TOT Kpai (nmosxe npospannblit «Haxonkoi Xannana»),
4TOOBI IIONMBITATh CYACTBAL.

B usBecTHOM cMbIc/ie HOBBIH 30/IOTOHOCHBIM PETMOH JAEHCTBM-
Te/IbHO CY/IM/I IETKYI0 HaKuBY. B TeueHMe nmepBBIX MecsilieB 30/I0TO
B ITyCThIHE 6BI/IO HAMTH Nerye, 4yem Bojty. Ho Bckope cTao noHATHO,

* Takoke MIBeCTHBIR Kak nuput. — [Tpum. nay+. ped.
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YTO He BCe TaK MPOCTO. 30/I0TOM XKaKAY He yTonuTb. Yem Gonbiue
cTaparteneit IpubLIBAIO B 3Ty NYCTHIHIO, TEM [JOPOXKE CTAHOBUINCH
MPUBO3UMbIE TOBAPBI, TEM CHIIbHEE YIKECTOUANOCh COMEPHMYECTBO
3a MPMMCKK. BCKope /Ti0iM cTanu KOonmaTh 30/10TO, 8 HEKOTOPbIE M3 HO-
BONPUOBIBIINX AOTa/JaIUCh, YTO BhITO[IHEe OY/IeT He PHITHCA B 3eM-
ne, a MOCTPOMThH 3[lech LieNBIN cTapaTenbckuit roponok. B Haxonke
XaHHaHa CTanM BO MHOXECTBE OTKPbIBaThCA TIMBOBApHU M Goppe-
N, TOABUIMCh YACTHBIE IOMA M layke MoLleHble fopory. Kupmuy,
IIEMEHT M PacTBOP CTPOMTENM [iea/u U3 TTYCTOH MOPOJBL, TOPHI KO-
TOpO¥ HAKATUTMBANMKCH Ha puuckax. CrapaTeny MpocTo oT6packi-
BaJIM 3Ty MOPOLY, CYnTas ee 00OBIYHBIM MYCOPOM.

Ho mycop mycopy posub. Benb 3onoto — 1akoi Meraini, KOTo-
Phiit IepKMTCA 0COOHAKOM. Bl He HalifeTe ero B MuHepanax u py-
Hax, MOCKOIbKY OHO MO4YTH He oOpasyeT COemMHEHMI C OPYTHMMM
3/1eMEeHTaMM. 30/I0Tble YELIYHKM M CaMOPOAKY OOBIYHO He Copep-
JKaT NPUMECcei, eC/IM He CYMTATh HEKOTOPbIX HeOObIYHBIX CIVIABOB.
EnuHCTBEHHBIN 3/EMEHT, ClIOCOOHbIA 0O6pasoBLIBATh COENUHEHHSA
C 307I0TOM, — 3TO «BaMIIMPUYECKUit» TEIYP, BIIEPBbIE MOTy4YEH-
Hbli B TpaHcunbBauuu B 1782 rogy”. Tennyp BcTymaeT B coefjuHe-
HMA C 30710TOM, POXKIAsA PAJL MUHEPAIOB CO 3BYYHBIMM Ha3BaHMA-
MM — KPEHHEPMT, NMEeTIUT, CUNbBAHHT U Ka/llaBepPUT, — MMEIOIIMX
3aMBIC/IOBaTBhIe XUMMUYecKne GopMynbl. BMeCTO KpacMBBIX Mpomop-
umit, Takux kak H,O, CO,, dopmyna kpenHepuTa sanmchiBaeTca Kak
(Au, 3Agm)Tez. OTH TENMYPUMBI PA3NMYAIOTCA U N0 IBETY, & OfINH U3
HMX, Ka/laBEPUT, CUAET OTTEHKOM XKe/ITOrO,

Ha camom fiene oH Gojibliie MOXO0MK 110 LBETY Ha NIATYHb MM JKe-
Ne3HBIA KOYeaH, YeM Ha 301070 (obmapgawmee Gonee rmyGoxmum
JKEJITBIM OTTEHKOM), HO BIIO/IHE MOXeT 0OMaHyTh Bac, /M BBl Lie-
JIbI ieHb MPOBEIK Ha conHue. [IpeacTaBbTe cebe, KaK HEOTECAHHbIH
I'pA3HBIA 18-neTHM NapeHpb TAIMT MECTHOMY oUeHIMKY B Haxozake
XaHHaHa KajlaBepUTOBbIE CAMOPOJIKM, @ TOT BTONMKOBBIBAET MY, YTO

* CornacHo HapojHLIM NoBepbaM, B TpaHcHabBaHNM BCTPEYAOCh MHOXKECTBO BaM-
[IMPOB, B 4acTHOCTH 00K TN 3HameHnTsIR rpad [pakyma. — [Tpum. nep.
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9TO HMKAKOE HE 30/10TO, 4, TAK CKa3arb, «MEIIOK AepbMa»”. Kak Bbl
NOMHMTE, HEKOTOPbIE COEIMHEHMA TeTypa (He KanaBepuT, a Apyrue)
MMEIOT Pe3KMii 3alax, HallOMMHAKIIMIL YeCHOYHBIN, HO B THICAYY pas3
cunbHee. Kpome Toro, oT 3T0ii BOHM MCKITIOYNTENBHO CIOXKHO M3ba-
BUTbCA. Takue HaXo[Ku CTapannck CKopee MpoJiaTh UAK MPOCTO 3aKO-
naTh, YT06bI HE YYBCTBOBATH YXKACHOTO 3amaxa, a MOTOM BO3Bpaija-
JTMCh B TIYCTHIHIO ¥ BHOBb NPMHMMAMUCh KOMATh MOJATMHHOE 30710TO.
Ho monu no-npexueMy nponomxanyu npubsisats B Haxogxy Xan-
HaHa, MMIIA ¥ BOJIa HUYYTh He JienieBen. B Kakoi-To MoMeHT et
NPOAOBONBCTBMA CTall TAKMM OCTPbIM, YTO CIIPOBOLMPOBA/ HACTOA-
it MATeXX. M yeM TsbKe/lee CTaHOBM/IACh CHTYaLms, TeM Gobiie ciry-
XOB PacTioN3azioch O XKe/ITOBATOM TE/UTYPOCOMIEPAAILLIE [TOPOJIE, KOTO-
PYI0 BbIKaIblBa/IM U Cpasy Bbibpacbisanu. TpyuBluMecs B noTe miia
CTapare/ii He CIMIIKOM XOpOoLIo
MOHMMAJIH, YTO TAKOE KaNlaBepUT,

Moanenka AeHer npupasHHBanaco
o A pip a BOT reonord GbUIM 3HAKOMBI

K TAXKENeiwemy npectynnexnio —
namene, DanbLuMBOMOHETYMKOB
KALana Bucennua, a 1o u bonee
MYUYHTENbHAA CMEpTb.

C 3THM MHHEPATIOM YK€ HE OTMH
fIECATOK NET 1 XOPOUIO U3YIHITH
ero cpoiictea. Bo-mepsbix, npu
HM3KMX TeMIIepaTypax OH pas-
naraeTcda, M M3BJIEYb M3 HETO 30-
JIOTO CTAHOBUTCA NIpoLe TpocToro. Kanaseput Briepsbie 06Hapy WM
Ha Tepputopuu Gyzyuiero wrara Konopapo B 1860-€ rogr’ . Micropuiu
MO/IAraloT, YTO KaKMe-TO ITyTeLIeCTBeHHMKM OHAKIbI Be4epoM pac-
K/IablBa/IM KOCTEP M 3aMETH/IH, YTO KaMCIIKH, KOTOPBIMM OHM 00K1a-
AbIBAIOT KOCTPHILE, 3M-M-M... COYATCA 30/I0TOM. BCKOPE HCTOPHMH ob
3TOM AB/IEHMM JoKaTunuch u 1o Haxonky XaHHaHa,

Hacrosmwmit an passepsca 29 mas 1896 roga. Otaenbrbie 06pasiibi
KaZaBepuTa, U3 KOTOPBIX OBITH MOCTpoeHbl coopyxenua B Haxomke
XarHaHa, cofepXKany fio 15 KuIorpaMMoB 30/10Ta Ha TOHHY MOPOMBI,

* Mrpa cnos: aBTOp WYTAMBO Ha3bLIBAaCT MUHepan cnoBoM bagoshite. Cydduxcom -ite
3aKaHYMBAIOTCA HasBaHMA GONbUIMHCTBA MUHEPA/OB, @ CAMO 3TO C/I0BO CO3BYYHO
¢ aHImiickuM Boipasennem bag of shit — «memwox nepoman. — IMpum. nep.
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M CTapaTenyu CTanau CHOCUTh JIOMa, YTOOBI M3BNEYb M3 HUX BECh Mpa-
TOLIEHHBIN MeTasn Jo mocnegHelt yHIMKY. CHavama mogyu HaKMHYIHUCh
Ha Kyuu oTOpOCOB, M3B/leKas U3 HMX KanaseputoBylo nopopy. Korpa
MYCOpa Heé OCTanocCh, B3fAMKCh 32 CaM ropoj{oK. Molljensle PHITBHHBI
BHOBb CTa/I1 PLITBMHAMM, TPOTYaphi Gbinn pasoGpansl. Moxere He co-
MHEBaThCA, YTO CTapaTte/ib, BBICTPOMBIINIA CBOH 10M, oyar u Tpyby us
HaYMHEHHBIX TeJUTYyPHOM KMpInyeii, 6e3 TeHH COMHEHMs PyLINI eTo.

B nocnepyromue gecsatunerusa Bech perumoH Bokpyr Haxomxu
XanHaHa — BCKOpe ropojok Owin nepenmenosa B Kanrypmu —
CTajl KPYIHENILNM [I0CTaBLIMKOM 30JI0Ta B MUpe. DT MecTa Hasbl-
Bany 30/10TOM Mumelt, xxurenu Kanrypam XxBacTanauchb, YTO MECTHEIE
MHXKEHEPBI Iy4llle, 4eM KTO Obl TO Hi ObI/I0, YMEIOT AOCTABATh 30710~
TO M3 3eMau. [loxKanyil, NOTOMKM YCBOMIN UX YPOKH — HHM B KOEM
CITy4ae He BbIOpachiBaTh [Jaxke KaMHHU.

IIvmuk Mupaca w tenyp us Kanrypnu — aBa npumepa Toro, Kax
npUpofa cay4yaiftHo BBOAMT Hac B 3abnyxnenne. [IBa aTix 6e306MaHbIX
3MM307Ia B UCTOPUM JIeHeT pasfleNeHbl JONTMMU BeKaMM IielleHanpas-
JIeHHOoM nopieniku MoHeT, CriycTs Bek rocie npasnenns Munaca, B JIu-
mmn B Manoit Asum nosBUAKCD NePBbIe HACTOALME [IeHbIM — MOHETDI
M3 €CTECTBEHHOTO CII/IaBa 30710Ta ¢ cepe6poM, Ha3bIBAEMOTO TEKTPYM.
Bckope noc/ie 9Toro elie OgMH CKa3ouHO GOraThblif AHTMYHBINA NPaBU-
Te/lb, TMAMACKIA Lapb Kpes, forajancd, Kak pasiararb 1eKTPyM Ha
cepebpo U 30/10T0, CO3/IaB, TAKMM 00Pa30M, IIEPBYIO B MUPE AEHCTBYIO-
L{YI0 Ba/MIOTHYIO CHCTEMY. A BCEIO Ye€pesd HECKOMbKO JIeT MOC/e ITOT0,
8540 rogy 1o H. 3., naps [Tonukpar, npaBMBIIMIT HA PEYECKOM OCTPOBE
Camoc, Havan OTKYTaThcA OT CBOMX BParoB-CIapTaH1leB CBUHLIOBBIMM
CNMTKaMH, MOKPBITBIMKM TOHKUM croeM 3on0ta. C Tex mop anbim-
BOMOHETYMKH aKTHUBHO pasﬁaﬁnnﬂn 30M10TO CBMHILIOM, MEIb10, OMIOBOM
U JKene3oM MPUMEPHO TaK, KaK B fetiepoM Gape pasbaBnAT NMMBO BO-
TI0M, — 9TOOBI HAKOTIMTH HACTOAILMX JEHET.

CeropHa nopjenKa JeHer CYMTAETCA CEPbe3HbIM IIPECTYIIEHUEM,
HO Ha MPOTsKeHMM GOoNMblIel YaCTH 4Ye/IOBEYeCcKOi MCTOpMM 3ama-
Cbl IPAroleHHOrC MeTa/lla B KOPONeBCTBE TaK CH/IDHO OIpeAensaIin
€ro 3KOHOMMYECKME IO3MLNM, YTO NOJIE/IKA IEHET IPMPaBHUBA/IACh
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K TSKeneimeMy IPecTyIUieHnio — uaMeHe. QanbllIMBOMOHETYMKOB
JKJlasia BUCENMIA, a TO 1 Gonee MydnTenbHas cMepth. [loanenka nener
BCerja NpMB/eKana aioen, KOTopble He IOHMMAIOT, YTO TaKoe «U3-
HepHKKH YITyLIEHHOM BBITO/bI». 3aKOH M3[IEPXKEK YITYII€HHOM BBITOZIbI,
OLMH 13 CTO/INIOB 9KOHOMMKHM, CBUIETENbCTBYET, YT0 4€CTHBIM TPYAOM
BbI 3apaboTaeTe ropasjio 60nblLe, YeM TPATA COTHM YacoB B IIOrOHE 3a
«/erKoii» HaxxuBoi. TeM He MeHee, YTOOBI CripaBUTLCA ¢ (anbIIMBO-
MOHETYMKAMM M CO3[aTh NMPAaKTH4eCKH Oe3yKOPH3HEHHYIO BaNOTY,
noTpe6oBanyuch YCMIMA MHOIMX 3aMEYaTe/IbHBIX MBICTTUTENEH.

Hanpumep, Vicaak HpioToH, CIycTA MHOrO 7IET NIOC/E TOTO, KaK
usobpen muddeperunansHoe ucuncnenue u chopMyIMpoBan cBoK
MOHYMEHTATIbHYI0 TEOPHIO TATOTEHHUA, paboTan ynpasnAONMM aH-
IIMIACKOT0 KOPO/IEBCKOTO MOHETHOTO IBOPA — 3TOT MOCT OH 3aHM-
man B nocnenuue rogbl XVII sexa. Hoioton, koTopomy 6si10 cerka
3a 50, npocTo xoTen npuobpecTy BHICOKOMOCTABIEHHYI0, XOPOLIO
ON/IaYMBAEMYI0 IOCYAaPCTBEHHYIO JO/KHOCTD, HO, ClAefyeT IpH-
3HATh, HE OTHOCH/ICA K 9TOM paboTe Kak K cuHekype. [leATenbHOCTD
(daspIIMBOMOHETYMKOB, 0CcOOeHHO 06pe3Ka MOHET NMyTeM CTayM-
BaHMA MX KpaeB C IMOC/HEAYIOLMM HM3rOTOBJI€HMEM CaMOME/NIbHbIX
A€HEr M3 3TUX ONM/OK, ObUIa HencTpebumoit Oefoi B TOHAOHCKUX
Tpymo6ax. Benukomy HeloToHy npuiniock BBs3arbca B 60psby co
IIMUOHAMM, MapruHanamu, MbAHYYTaMU M BOPaMM — M OH IIPO-
CTO ynuBancA ew. byay4un peBHOCTHBIM XpUCTHAHMHOM, c3p Mcaak
NpecnefoBan BCeX MPEeCTYIHUKOB, KOTOPhIX €My YlaBanoch paso-
6nauuth. OH fenan aTo ¢ rHeBOM BeTxo3aBeTHoro bora, oTeepras
Bce Monbbsl 0 nowane. HeloToH faxe KeCTOKO pacnpaBUICA € Off-
HHMM TI€YaTbHO M3BECTHBIM, HO M3BOPOT/IMBBIM (Pa/IbIIMBOMOHET-
4MKOM N0 uMeHM Yunbam Yanouep. Tor romamu nuiTancs CKOMIpo-
meTupoBaTh Hbl0TOHA, CTPOYA HA HErO JOHOCHI O MOLIEHHUYECTBE,
u Hptoton go6uncs, 4To6st 31010 Yenoseka nosecuim n nybnuano
BBIIOTPOLIMIN.

Becb cpok mpe6GoiBanua HbploToHa Ha [O/KHOCTH CMOTPUTE-
111 MOHETHOTO [BOpa IpoLIe] MOj 3HaKoM 6opbbbl ¢ danbuMBO-
MOHETYMKaMM, HO BCKOpE IOC/I€ TOro, KaK BeIMKMH YYEHbIA yiuen
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B OTCTaBKY, MUPOBasA (PMHAHCOBAA CUCTEMA CTOIKHYACh YXKe C HO-
BBIMM YTPO3aMy, Ha 3TOT Pa3 CBA3AHHBIMY C TIOAJE/TKOM GYMaKHBIX
neHer. MoHronbckmit xau Xyﬁ-mlaﬁ. B XIII Bexe mpaBusiunit B Ku-
Tae, BBeN B obpamenne accurnauu. CHayasia 3Ta HOBMHKA ObICTpPO
pacnpocTpaHunack B Asuu — He B IOC/EAHIO oYepelb MOTOMY,
yro XyOuait npukasaj KasHUTb BCAKOrO, KTO OTKAXETCA MO/Nb30-
BaThCA €10, — HO B EBpone 6ymakHble [IeHbIM elle JOATO OCTaBa-
nuch peakocTbio. Tem He mMeHee K 1694 rogy, korma BaHk AHrnum
Hayas BHINYCKAaTh KasHa4yelCKue OuIeThl, MpemMMylecTBa OymMax-
HOW BaIOTBI CTa/M OYEBMJIHBI s BCeX. Pynsl Ana MsroToBneHus
MOHET OBITHM JOPOTHUMU, CAMH MOHETBI — HEYNOOHBIMM, 2 OCHOBaH-
Hbl€ Ha 3BOHKOI MOHETE KammuTanbl CTMIIKOM CH/TBHO 3aBMCENTH OT
HEepaBHOMEPHO pacrpe/ieNleHHbIX MUHEPaTbHBIX pecypcoB. Kpome
TOT0, MOAJIENBIBATh MOHETHI OBINIO B LETOM MpOILe, YeM GyMaXKHble
JIeHBTH, TIOCKONIBKY NMpaKTUIecKue No3HaHuA B 06macTi 06paboTku
METaNNOB 3a MPOIIEJIIIMe BEKa PAacIPOCTPaAHM/IMCh JOBOIBHO LMPO-
Ko. B Hacrosinee Bpema cutyauus crana maoi. JIro6oit, y Koro ecte
JTa3epHBIN IPUHTEP, MOXKET OTIEYaTaTh OTIMYHYK 20-10/1IapOBYI0
6ankuoTy. Ho 3HaeTe nu Bbl XOTh OJHOTO 4€/I0BEKa, CIOCOOHOTO OT-
YEKAHUTD JOCTOBEPHO BBIMIAJALINIA NATULEHTOBMK, laXe ecu Obl
3TO OBIIO BHITOJHBIM?

Ecnn ocHopaHHas Ha MHOrooOpasuy CIUIABOB XMMMA MeTajlIM-
YeCKMX MOHET B CBO€ BPeM#A NMPUB/IEKa/ia MOLIEHHUKOB, TO B Halll BeK
OyMaXXHBIX JIEHET YHMKa/lbHble XMMHYECKME CBOMCTBA HEKOTOPBIX
METa/NoB, Hanpumep esponus, obneryawT rocymapcrsaM 6opbby
¢ danbumBoMoHeTyMKaMu. Bee geno B xummm eBponms, ocobeHHo
B IBIDKEHUH 3NEKTPOHOB BHYTPH aTOMOB 3TOT0 MeTaJlIa.

Jlo cMX Mop MBI C BaM¥ FOBOPHIN NHIIDL 00 31€KTPOHHBIX CBA-
37X, TO €CTh O JIBW)KEHMM 3/IEKTPOHOB Mexy aromamu. Ho anex-
TPOHbI MOCTOAHHO BPAllATCA M BOKPYT Alpa CBOEro POJHOIO
aToMa, 3TO [ABM)KEHME YacTO CPaBHMBAKT C BpallleHMEM I/IaHeT
BoKpyr ConHua. 9To JOBO/ILHO XOpOIlas aHa/lorMA, HO eciM BOC-
NPUHKUMATD ee OYKBaJbHO, TO B Heil OOHAPYKMBAETCA CEPHE3HBIN
HemocTaroK. TeopeTnyecku 3emiasA MOIa OKasaTbCA HA OIHON M3
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MHOTHX OpOMT, paclofioyKeHHBIX BOKpYr ConHua. D/IeKTPOHbI Xe
HE MOTYT IBUIaTbCA BOKDPYT Afipa no mobomy nytu. OHM HaXopaT-
Cf Ha 3MEKTPOHHBIX 000N0YKaX, MMEIONMX PasNuyHbIe SHEPreTH-
4ecKHe yPOBHM. [IOCKOIbKY HE CYIECTBYET MPOMEXY TOYHBIX SHEP-
TeTHYECKUX YPOBHEl — HAnpuMep, MeXAY MePBhIM U BTOPBIM MK
BTOPBIM U TPETBUM, — OPOMTHI IMEKTPOHOB CTPOTO JleTEPMUHKPO-
BaHbl. OHM BpamaioTca BOKPYT cBoero «Co/HIla» MMILb Ha Ompe-
AiCTIEHHBIX PACCTOAHMAX, X OpPOMTBI MMEIOT BHITAHYTHIE (OPMBI
H PaCIlOJIO)KEHH o CTpaHHBIMM YITTAMH. KPOME TOro, 3JI€KTpOH,
B OT/INYME OT I/IAHETbI, MOXKET MEePexXofAuTb ¢ HMXKHEN HU3IKO3Hep-
retiyeckoit opbutel Ha Goiee BLICOKYIO, ec/iu OHa cBo6GOIHA M ecnu
caM 37IeKTPOH HAXOAMUTCA B BO30YKIeHHOM COCTOAHMM (B KOTOpOe
OH NepeXOIUT NOJ AEHCTBMEM TEI/IA M/IM CBeTa). INIEKTPOH He MO-
JKET OCTABAThCA B BHICOKOIHEPIEeTUYECKOM COCTOAHMM JIOCTATOYHO
JIONTO, IO3TOMY BCKOpe OH «nafiaet» obpaTHo. Ho 310 He npocroe
ABMIKEHME «BIEpefi-Hasaj», TaK KaK 3MeKTPOH, ONYCKAKIIMICA Ha
Gonee HU3KMI SHEPreTUYECKUI YPOBEHD, U3TYYaeT MILHIOKW SHEP-
TMIO B BIJIE CBETA.

IIseT ucmyckaeMoro caeTa 3aBUCHT OT OTHOCHUTENBHOM BHICOTHI
HaYaZIbHOTO M KOHEYHOrO 3HEPreTUYeCKUX YPOBHEH, MEXAY KOTO-
pHIMM TNepeMellaeTcs 3/1eKTpoH. [lepexon mexxmy mByms 6nmsko
PAcCIIONOXKeHHBIMM YPOBHSAMM (HanpuMep, MeXy BTOPBHIM M Tiep-
BbIM) laeT HU3KO9HEPreTMYEeCKHii KpacHOBAThIN CBeT, a 6onee cyue-
CTBEHHOE MajleHue — HaNpuMep, € ATOro Ha BTOPOJi yPOBeHb — CO-
NPOBOX/AAETCA MMITY/IbCOM BBICOKO3HEPreTH4ecKoro ¢uoneToBoro
cpera. [TockonbKy HabOp BapMaHTOB TAKOrO MEPexona y 3MeKTPoHa
OTpaHMYeH LeOYMCNIEHHBIMN 3HEPTeTUYECKUMH YPOBHAMM, H3MTY-
YaeMBlii TIPM 3TOM CBET TaKXKe He CIMIIKOM pasHoobpasen. Cser,
MCTIYCKaeMblit 3NIEKTPOHAMM B aTOMaX, He MOX0X, HAaNpuMep, Ha
CBET 37IEKTPUYECKOi TAMMOYKMU. DNEKTPOHBI IAI0T CBET O4eHb M-
CTHIX M YETKHUX 1[BETOB. DMEeKTPOHHBIE 060MOYKHM B aTOMAaX XMMHUYe-
CKUX 3/IEMEHTOB PacoIOKeHbl Ha Pa3HbIX BBICOTAX, TO3TOMY aTOM
KaKJIOTO 37eMEHTa MCITyCKaeT CBOW XapaKTepHhlii Habop cmeTo-
BBIX TIonoc, Mimenno atu nonocsl Pobepr Bynsen Habmonan yepes
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CIIEKTPOCKOII B [/IaMeHu cBoeii ropenku. [Tosxe, korga 6b1m0 ycra-
HOBJICHO, 4YTO 3/IEKTPOHBI MOTYT MEpPEMENaTbCA B aTOME JIMIIb Ha
L[€/I0€ KOMMMYECTBO IHEPreTHYECKMX YPOBHEH M HUKOTJA He OKa3bl-
BAKTCA Ha «APOOHBIX», 3TOT (DAKT CTAN OCHOBOMONATAKIMM O3ape-
HUEM B UCTOPUM KBAHTOBOI MeXaHMKHU. Bce cTpaHHbIe BRIBOJIBI M3
06/macTH KBaHTOBOWH MEXaHMKM, O KOTOPBIX BaM Korja-nmubo foBo-
AUIOCH CITBINATD, MPAMO UM KOCBEHHO CIeNYIOT U3 3TUX JUCKpeT-
HBIX TIePeXoJI0B. '

EBponuit MoxeT u3/y4aTh CBET M0 BbilI€OIIMCAHHOMY IPMHIN-
1My, HO He C/IMLIKOM XOPOUIO: OH M ero OpaTbsa-TaHTaHOMAB! [IOXO
MOIIOIAIOT TETUTO MM CBeT (ellie OfHA NMPUYMHA, [0 KOTOPOH XM-
MMKaM TaK [0/Ir0 He YAaBaIoch MAeHTHHLMPOBATE 3TH METANIbI).
Ho cser — 2710 yHMBepcanbHas XMMMYECKas BanioTa, MMeHOLIas
XO)KAeHue B cybaTOMHOM MMpe B OYeHb pasHooOpasHbix dopmax.
JIaHTaHOMABI MOTYT U3JTy4aTh CBET OCOOBIM CIIOCOOOM, KOTOPBI He
cBAsaH ¢ 00bI4HOM abcopOiumeit. Takoe cBedeHMe Ha3bIBaeTCA (iryo-
pecueHuueii . MHoOrMe MOGH CTaTKMBANHCh C dnyopecuennmeit
B MPOKEKTOPaxX HEBMIMMOTO CBETA M/TM Ha TICUXOeTHYeCKHMX M/a-
KaraX. B usny4eHun o6bIMHOTO BUAMMOTO CBETa YYACTBYIOT JMIIb
3NEKTPOHbI, a PYOPECIeHTHBIH CBET MCITYCKAIOT 1[e/IbIe MOTIeKY/IbI.
M B TO BpeMsA KaK 3MeKTPOHbI M3MYy4YaT UMEHHO TAKO# CBET, KOTOPhIi
MOT/IOTH/IN, HATIPUMEP, KE/ITHIN Ha BXOJle — 3HA4YMT, JKEAThI 1 Ha
BbIXOJle, (IyopecleHTHbIE MO/IEKY/Ibl MOITIOMAT BbICOKOIHEpre-
Tr4eckui (ynbTpadmoseToBeii) CBET, @ MCITYCKAKT BUAMMBIN CBET
C MEHBIUMM YPOBHEM 3Hepruy. B saBucHMMOCTH OT TOro, B COCTaBe
KaKOM MO/IEKY/bl HAXOAMTCA aTOM €BPOIMUA, OH MOXKET M3/y4aTb
KPAacHBIN, 3€/IEHBIA UIM CUHUMI CBET.

Takoe pasnoobpasue npeacTasnseT OrpOMHYI MpobneMy s
¢anblIMBOMOHETYMKOB M NpEBpalliaeT eBPONNIt B OTIHYHOE CPeN-
crBO ana 60pubbl ¢ HuMK. JlelicTBuTenbHO, EBpocos ucnonsayer
3TOT 3/IEMEHT B COCTaBE YEPHUII, KOTOPBIMU JIENAIOTCA HA{TUCH Ha
bankHoTax eBpo. [Ipu M3roTOBIEHNM YEPHM/T XMMMKN U3 Ka3HAYeH-
ctBa EBpocoio3a HAUMHAKOT KpacuTenu MOHAMM eBpPOIud, KOTOpbIe
NPUKPEIIAIOTCA K KOHIY MONMEKYIbl KpacuTens. TOYHOIO cocTasa
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STOro KpacuTena HUKTO He 3HAeT, NocKonbKy EBpocoioa cuenan aty
MHPOPMALNIO CEKPETHOM. 3AKOHOMIOCTYIIHBIM XMMUKAM OCTAeTCs
NMUIb AOTafbIBAThCA O ero coctase. HecMOTpA Ha Takywlo CKpBIT-
HOCTb, Y4€HBIM U3BECTHO, YTO MOJIEKY/1a KPACHUTENA COCTOMT M3 IBYX
¢dparmenTos. [lepBbiii MOXHO YC/IOBHO HA3BATb «[IPHEMHHUKOM» MITH
«aHTEHHOW» — OH o0OpasyeT OCHOBHYIO 4acTb MO/IEKY/Ibl. 3Ta aH-
TeHHa «IOBMT» BXOMALIYI0 CBETOBYH) SHEPIMIO, KOTOPYIO €BPOIMH
He MoXxeT abcopbuposars, u npeobpasyeT ee B 3HEPrU0 Konebanmii,
KOTOpYI0 OH cniocoben nornouwars. Bes 3ta sHeprus nepepacnpene-
7I5€TCA MO MOJIEKY/IE BIVIOTD /10 €€ KOHLA. TamM HaxofMTCA aToM eB-
ponmsA, SAEKTPOHBI KOTOPOTO MOJ AEHCTBUEM CBeTa TEPEXONAT Ha
OJAMH 3HepreTH4eCcKuit yposeHs BBepX. Ho HemocpencTsenHo nmepeyn
TEM, KaK 371EKTPOHBI OCHINMAKOTCA 0OPATHO M M3TY4AIOT CBET, Hebomb-

moe KOMM4YeCcTBO IIOJT}"-IEHI‘IO!T'[

MMM SHEPrMM «OTpaiXKaeTcA»
HexoTopbie nuTepaTyposesbl CYHTaKT,

410 B (BOEH KHure «BonweOHmk

CTpaHbi 03» aBTOP XOTEN NOAYEPKHYTH
NPeBOCXOACTBO cepebpAHOro

CTaHpapTa kap 3onotbim. lMoatomy

€ro repouHa Aesouka flopotn Hocut
cepebpanbie, a e py6uHOBbIe Tydenku
W LUAraeT UMK No JOpOre U3 KenToro
KUPNKYa K FOPoRY, 3eNeHoMy,

KaK aMepHUKaHCKaA BanioTa.

obpatHo na aurtenny. C or-
Ae/IbHBIMKM aTOMaMHM €BpOIINA
TaKOr'o HE MPOMCXOONIO ﬁbl, HO
Bellb B 3TOH MOJIEKY/IE €CTh Mac-
CMBHBI/ ()parMeHT, KOTOPBDIit
«aMOPTUSHPYET» 3Ty SHEPrHIO
1 HaCTHYHO pPacCEMBAET €e. Ma-
3a 3TOM MOTEPH NP BO3Bpallle-
HUM 3MEKTPOHOB Ha OGBIYHBIN
YypOBeHb M3Ny4aeTca Gonee
HU3KODHEPreTUYECKHI CBeT.
Yem xe Ha camoMm Jlene monesHo Takoe cmemenne? Onyopec-
UMpYyIOIIMe KPacuTeNnu NofobpaHbl TakK, YTO B BMAMMOM CBETE
EBPOI‘IHf‘I KaXeTCd MaTOBbIM, M 3TO MOMET YCBIIIMTH BHUMaHHUE
ClJaHbIIIHBOMOHET‘lHKa, nmonarawuero, YTo oOH B TOYHOCTH CKOIIHM-
posan kpacurens. Ho ecnu npoHecTn eBpobaHKHOTY HOJ clenu-
a/IbHBIM JIa3€PHBIM JIYYOM, TO Jla3ep INOACBETHUT HEBMAKMMBIE 4ep-
Huna. Cama 6ymara B 3TOM /iazepe CTAHOBUTCA Y€PHOM, HO TOHKME,
IIPOM3BOJIBHO PACIIO/NIOXKEHHbIE BOIOKHA, HAYMHEHHBIE EBPOTIHEM,
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BBICTYTIAIOT Ha ee (oHE Kak 1BeTHbIe co3pe3ud. Konrypst Espo-
TIbl, HAHECEHHBIe Ha OaHKHOTY, CMSIOT 3e/IeHBIM, KaK I/1asa Ipu-
mensbues. [Tacrenburiit BeHel 3Be3y npuoOpeTaeT KpPacHbLINA MK
JKeIThIN OPeo/, a MaMATHUKM, MOAINCH U CKPBIThIE NIe4aTH CHAIOT
Bacu/IbKOBbIM. BaHkOBCKMe cyKaliue OT/IABAMBAIOT MOAJETKH,
NMpoCTO 0TOpaKoBbIBas#s GAHKHOTBI, HA KOTOPbIX MPOABIAKTCA HeE
BCE 3TH IIPHU3HAKM.

[ToaTromy Ha Kaxjoi accurHauuum (PaKTHHECKH [Ba PUCYHKa:
OIMH Mbl BUIIMM [HEM, @ BTOPOM, CKPBITbIN, BIVIETEH B NEPBLI Kak
BlMTEIA Kof. Takoil adeKT KpaliHe CIOKHO BOCIpOM3BecTH 6e3
CHELMATBHOTO 00YYEHHS, U KPACHTENM Ha OCHOBE eBPOITIA BMeCTe
C IpyrMMM MepaMyu 6€30MacHOCTY JIenaioT eBpO CaMoil XUTPOyM-
HO 3alUILIeHHOM 6}’Mﬂ)!(]-l0ﬁ BAMIOTON M3 Korga-nubo CYIIECTBO-
BaBIMX. Pasymeercs, eBpOOAHKHOTBI BCE PABHO KTO-TO MBITAETCA
MOIeNbIBaTh; MOXKanyit, ata Gema Hencrpebuma [0 Tex 1I0p, MOKa
He MCYe3HYT Hanu4Hble feHbru. Ho, ecnu 661 Mbl OTMETHIN B 11€-
PMOJIMYECKON CMCTEME BCe J/IEMEHTHI, pUMeHABLIMecs B Gopnbe
npoTUB (a/bLINBOMOHETYMKOB, €BPOINit Ob11 Obl OZHUM M3 CAMBIX
JparolieHHbIX METa/IoB.

HecMoTps Ha NOCTOAHHBIE NMOMNBITKM MOMJENKH [EHET, MHOTHE
9/IEMEHTBHI MCIO/IB3OBANMCH B KAaYeCTBE BA/MIOTHI Ha MPOTAKEHHMH
BCEH 4Y€NOBE4eCKON ucTopun. Hexkoropsie M3 HUX, HAIPUMEP CYpPb-
Ma, OKa3aaMch 1A 3TOro HeyfnoOHbiMu. [Ipyrue Ha4MHAIN UTpPaTh
PONb JiCHET B JOBONbHO MpayHbIX 0OCTOATENbCTBAX. MTanbaHCKui
nucarens u XuMuK [Ipumo Jlesu, paboTasiimit Ha TArEPHOM XM -
4YecKOM 3aBofie B rojial Bropoi MWPOBOI BOWMHBI, CTal BOPOBaTh
Hebonbimne Kycouku epus. I[Ipu ynape on 1erko BbICEKaeT MCKPY
U ABJIAETCA MeambHON 3aKHMTANIKOM JiA curapet. JleBu oTaapan atn
Kycouku cBobogHbIM paGoumM, MeHsaa ux Ha x1ed u cyn. B koHueH-
TPauUMOHHBIN NMarepsb JleBu nonan AOBONBLHO MO3HO, TaM YyTh He
YMEP OT TO/IOjja M Ha4a/l CBOK MEHOBYI0 TOPrOB/II0 LiEPHMEM JIMIIb
B HoAOpe 1944 roga. losxe OH OLEHMBA, YTO 32 3TH UMIIPOBU3U-
POBaHHbIE 3AKMIA/IKI OH CMOT NPUOOPECTH NPUMEPHO JIBYXMECAY-
HBIA MaeK, NpOIuB cebe XKU3Hb 10 AHBapsA 1945-ro, Korga Y3HHKOB
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narepa ocBoboguim copeTckue Boiicka. brarofaps cBoum sHaHuAM
0 LepuM OH nepexxua XOMOKOCT M HAIMCAN CBOK BE/TMKOIENHYIO
KHUry «Ilepuopmyeckas cucreman ™,

llpyrue BapMaHTbl MCIO/b30OBaHMA JMEMEHTOB B KayecTBe Ba-
TIOTHI K&KYTCA MeHee NMPAarMaTUYHLIMM U 60/lee IKCIeHT PUYHBIMM.
I'nenr Cubopr, yBNneYeHHBIN MCCIENOBAaHMAMM TAXKENbIX ALEp, Of-
HAXKJIBI IPEAITIONOXM/I, YTO TITYTOHMIT MOXKET CTaTh HOBBIM 30/I0TOM
B (DMHAHCOBOW CMCTEME MMPa, TaK KaK OH HE3aMEHMM B ANIEPHOI
BHEpPTeTHKE M BOSHHOIM NMPOMBILINIEHHOCTH. BepoATHO, B HACMEIIKY
Haj Cuboprom offiH nMMcaTenb-GaHTACT MPERMONONKMI, YTO B YC/IO-
BMAX INMo6anbHOro KanuTanuiMa ynobHee Bcero 4eKaHUTb MOHETHI
M3 paiMoaKTHBHBIX OTXOI0B, MOCKONbKY TaKMe IEHbIUM TOYHO He Oy-
AYT 3afiepXuBaTbCA B KapMaHaX. M, KoHeYHO ke, CTOUT CITyYMThCA
OYEepeNHOMY SKOHOMHYECKOMY KPM3MCY, KaK /II0IM BHOBb 3aBOJAT
PasroBOp O BO3BPALECHMH K 30/I0TOMY WM cepeOpsiHOMY cTaHJap-
Ty. B GonblmMHCTBe cTpaH OyMaXKHble aCCMTHALMM PacLieHMBATMCh
KaK 3KBMBAJ/IEHT ONpefe/IeHHOro KoMM4ecTsa 30/10Ta uiau cepebpa,
1 6ot Mor 06MeHATb GaHKHOTBI Ha AparoleH bl meTann. Heko-
TOpBIE NUTEPATYPOBEbl CYUTAIOT, YTO B CBOEH KHUTe «Bonmebnuk
cTpanbl O3», HanucaHHoIt B 1900 rogy, Jlafimen ®pank Baym xoren
TIONYEPKHYTh IIPEBOCXOJICTBO CepeOpPAHOTO CTaHZApTa Haj 30710-
ThiM. [To3TOMY ero repouHs pesouka JlopoTu HOCHMT cepeGpAHBIE,
a He py6uHOBBbIe TY(eNbKM U LIATAET UMM TIO [IOPOTE M3 KENTOro
KMpPIH4a K TOPOAY, 3eIeHOMY, KaK aMepUKaHCKas BamioTa.

ITycts aKOHOMMKA Ha OCHOBE [PAroleHHbIX META/IIOB M KaXeT-
CciA CTapOMOﬂHOﬁ, €€ CTOPOHHMKM B YEM-TO NPaBbl. Xota MeTamas
MAJIOTMKBUIHDI, PHIHKM PAaroLieHHbIX MeTa/UIOB AB/AIOTCSA CaMbl-
MM CTaOMIBHBIMM M [O/NTOCPOYHBIMM MCTOYHMKaMu Oorarcrsa.
Ilpuyem 3TO KacaeTcA Na/NeKO HE TOIbKO PhIHKA 30/10Ta WM Cepe-
6pa. M3 Bcex 3/1eMEHTOB, KOTOpbIE Bbl MOYKETe KYIMTb, CAMBIM [0-
porum AensAeTca poguit. VimenHo noaroMy penakuma Knuru pexop-
poB [unHecca B 1979 ropy Bpy4uia ObIBIIEMY MY3BIKAHTY TPYIIIbI

* Jesu IT. Tlepropuyeckan cucrema. M. ; Texer, 2008.
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«Butns» Ilony MakkapTHy pofineBsiit Auck — Gosiee [paroLeHHbINA,
4yeM naaTuHoBbI. Takum ob6pasom, MakkapTHH GBI OTMeYeH Kak
CaMblif KOMMepPYeCKH YCTIelIHbI My3bIKaHT BCEX BPEMEH M HapOJIOB.
Ho HuKoMY He yAaBanock Jienats JeHbIM M3 XMMHUYECKOTro S7ieMeHTa
TakK GHCTpo U B TAKOM KO/TMYECTBE, KaK 3TO CJie/la/l aMepHMKaHCKMIA
xumuk Yapnea Xonn. OH BOCNIONB30BA/CA A STOTO aMIOMUHUEM.

C camoro Hauana XIX Bexa paj 6necTammx XMMMKOB NOCBATHIN
CBOIO HAYYHYIO Kapbepy aMiOMUHUIO, M CENYac YIKe CNIOXKHO CYANTD,
ompasfiaH /i 6bUT Takoi BbiGop. JlaTcKuit M HeMELKMIA XMMMKH
MOYTH OJHOBPEMEHHO BBIE/ININ ITOT META/UI M3 I/IMHO3EMA OKOJ/IO
1825 ropa®. UncTelit anioMMHMIT KpacMBO OIeCTUT, IOITOMY MUHe-
pajoru NMoHa4yaay COM/IM €ro AParoleHHBIM METAJINIOM, MOfOOHBIM
cepe6py M/ [/IaTHHE, M OLEHWIN B COTHH ONIAPOB 33 YHIMIO.

20 net cnycta onvH (paHIly3 Hallen crnoco6 MpoMBINIEHHOM
NO6LIYM AMOMIHUA U BIEPBbIE BBIBEN 3TOT METANT Ha pBIHOK. 3a
xopomue feHbru. Ha TOT MOMEHT anioMMHMI Bce ellle LeHWUNICH
Jlopoxe 3010Ta. ITO OO'BACHAETCA TeM, YTO OH, XOTA M ABNAETCA
CaMbIM PacHpPOCTPaHEHHBIM METAN/IOM B 3€MHON KOpe — OKOMNO
BOCbMM ITPOLIEHTOB 10 BeCY, 3aNachl aIlOMUHMUA B COTHM MM/UIMO-
HOB pa3 MpeBBIIIAIOT 3aackl 30/10Ta, — HMKOIJA He BCTPEYaeTCH
B 4MCTOM Buje 1 He o6pasyer xu1. OH Bcerga HAXONUTCA B COEM-
HEeHWAX C APYTMMM ITeMeHTaMM, Yallle Bcero ¢ kucmopogom. Obpas-
bl YMCTOTO AMIOMMHMA — HacToAlee Yyno. PpaHIy3bl OGHAXKIABI
BbICTaBM/IM HAIIOKa3 a/IlOMMHMH B CIMTKAX, CJIOKMB MX, KaK 30710TO
BQopr-Hokce*", paoM cuMnepaTopckuMu peranuaMu. Mimneparop
Opanuuyn Hanoneow III gopoxxun HabopoM amoMHMHHEBEIX CTOMNO-
BbIX IpMOOPOB, KOTOpPbIE MpeN/IaraNn CaMbIM IOYTEHHBIM TOCTAM
Ha OaHkeraXx. MeHee NpuBM/IErMPOBaHHbIE TOCTH NOBOMbCTBOBA-
NUCh 307IOTHIMM HOXaMM M BUIKaMM. AMEPMKaHCKME MH)XEHephl,

* Haryanmuu [anc Xpucruan JpcTel NOMy4nt aTloMHHHA M3 raMHosema B 1825 ropy,
a Hemen, Ppuapux Benep — B 1827-M, BOCMONB3OBABIIKCD YKe APYTOH XMMHYECKOR
peaxumeit. — [lpum. nep.

** @opr-Hoke — poennan 6asa, rae xpauurtca sonotoil 3anac CIHA. — IMpum. nep.
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paboraBuine Ha roccnyx6e, B 1884 rony monsITaamucs NoYepKHY Th
MPOMBIIIIEHHBIE YCTIEXH rocyfiapcTia. Jlna atoro nupamuia Mony-
MeHTa BammHrrona 6bina yBeHYaHa TPEXKMIOTPAMMOBOM IMpPaMK-
AO# M3 amOMIUHNA. MICTOPUKH CBUIETENBCTBYIOT, YTO BCEro YHIMA
anIOMHHMEBBIX OTTU/IOK, OCTABLIMXCA MOC/Ie YCTAHOBKM TMPAMMLL,
MOKpbina Obl JHEBHOE JKANOBaHbe KAXKAOro M3 BO3ABMIABIIMX €€
pabounx.

A

Odembie ¢ uzonovky u HWEHEPD HUCTAT ATIOMUHUESY IO BEPXYIUKY
Monymenma Bawwnzmona. B 1884 200y npasumenvcmeo CIIA peruuno
y8eHuamp 0GENUCK GIOMUNUEM, MAK KAK 6 Me 2006l OM CHUMANCA Cambim JOPOIUM
(@ 3Ha4um, u caMpimM WLUKAPHBIM) MEMANNOM 8 MUPE, 20pa300 LeHHee 30n0ma,
Domozpadun uz apxusa Bettmann/Corbis

AmoMuHKi oKono 60 NeT cyMTancA camMbiM AParoUeHHBIM Me-
Ta/MIoM B MMpe, HO 3Ta 3noXa 6ecc/laBHO 3aBepuUIM/IACh 1O BUHE
OJJHOTO aMePMKaHCKOro XxuMuka. CBOMCTBA 3TOro MeTania — Jer-
KM, KPENKMil, KPacuMBbIii — MPUB/IEKaAM I[IPOMBIILICHHHKOB,
a Omaropgaps NOBCEMECTHOMY PaclpOCTPAHEHMK) B 3EMHOI Kope
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ANIIOMMHMIL OKA3a/ICA CMOCOOeH OIHAXKBI IPOM3BECTH PEBOMIOLMIO
B METaNNypruyeckoit npomeiunenHocTu. Jlionu 6sinm 6ykBanbsHO
ONIEPXKMMEI MM, HO HUKTO HE MOT NPEIOKUTE Crocob addexkTHs-
HOTO MOMYYEHUS alIOMMHMA M3 €r0 COEMHEHMIt C KMCTOPOJIOM.
B Te Bpemena B ObepnuuckoM konnemxe B mrare Oraito paGotan
npodeccop xumuu Ppank PanHuHr [Kyurt. OH 0XOTHO TOTYEBAN
CBOMX CTYJICHTOB UCTOPUAMM 06 aMIOMUHUEBOM IMBIOPAI0, OXKM-
HAIOMIEM YENOBEKA, KOTOPHIM HAayuuTCs HOOBIBATH ITOT J/EMEHT.
M kax MMHUMYM OJIMH U3 3TUX MOJIOJIbIX JTIOfIel OKasajcs JOCTa-
TOYHO HauMBeH, YTOOB BOCHPMHMMATB PacCKassl IPenojaBaTes
BCepbes.

Ha cxnone ner npodgeccop KyuTT XBacTancs ObIBLUMM KOJIe-
raMm IO KOMEKY, YTO ero «BeNMYaiilluM OTKPbITHEM ObIIO OTKpLI-
Tie yenoseka» — Yapnpsa Xomna. OOy4asch Ha CTapLIMX Kypcax
B O6epnune, Xonn paboran ¢ [DKyUTTOM HaJl MOMyYEHUEM aNmIOMH-
Hua. OH Tepnesn HeyJady 3a HeyAadeil, HO TOC/E KaXAOTO TaKOro
[poBafia y4uica Ha cBoux ommOkax. Hakowren, B 1886 romy Xomn
NPOMYCTUA SMEKTPUYECKUIT TOK OT CaMOfENbHBIX aKKYMYNATOPOB
(BBICOKOBONBTHBIX MPOBOJIOB TOT/IA Ellle He CYIECTBOBANO) Yepes
PacTBOpP COeNMHEHMIA AMIOMMHMA. IMEKTPUUECKas IHEPrUs 3aXBa-
THIBana M BBICBOOGOXK/IANTA UMCTHIN METaN/, OCeNaBIINA B BUIE MM-
HMATIOPHBIX CepeBPUCTHIX «CaMOPOIKOB» Ha fHe cocyja. [Ipouecc
OBUT MPOCT M MeNIeB, 3aNyCTUTh €10 B OTPOMHBIX POMBIII/IEHHBIX
yaHax 6bI/I0 He cnoXHee, yem B naboparopun. 3o Gputa camas Bo-
AJleMIeHHAs HAarpaja Jyifi XMMMKOB CO BpeMeH (UI0COPCKOro Kam-
us, u Xonn obpen ee. «AMOMUHNEBOMY Yy0-NIapHIO» 6bIIO Bcero
23 ropa.

Tem He Menee nyTh Xojl/la K 6orarcTBy oKasasncs He Tak MPOCT.
IIpumepno B TO ke Bpema dpanuysckuit xumux Ilons Ipy npen-
NOXMA NPUOIUSUTENbHO TAKOM XKe Crocob Nony4eHus amoMUHUA,
Kak u Xonn. B Hacrosuee BpeMsa oHM 00a JIENAT CIaBy MepBOOT-
KpBIBaTeneit, 00pyIIMBIINX aMIOMMUHUEBHIN priHOK. B 1887 rozy emme
OMH MeTof, [oObIYM AMOMUHUA OTKPBUI aBCTPUICKUM YYeHbI,
1 Xonn, MoACTETMBaeMblii HAPACTAIOIMM COTIEPHUYECTBOM, ObICTPO
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ocuosan B IIntrcbypre KoMnanuio «Aynkoa» (AMepuKaHCKas ao-
MHHMEBaA KOMIIAHMA), BCKOPe CTaBINYI0 OHMM M3 CaMbIX yCrer-
HBIX NPEATIPUATHI B MCTOPHH.

[TpoussoncTBO aMOMMHMA B «AIKOa» POCNIO SKCIOHEHIIMATBHO.
B nepsrie Mecaunl pabotsl B 1888 romy ygaBanmoch momydarb OKomo
25 KMTOTPaMMOB aTTIOMMHNA eXKeTHeBHO; uepes 20 neT 1A yIoBneT-
BOPEHMA CIIPOCca MPHXOANIOCHh TOCTABAATH 110 45 TOHH MeTanMa exe-
nHeBHO. [Ipy Takux TeMnax NpoM3BOJCTBA aNIOMHUHHKI CTPEMUTENb-
HO fiellieBel. 3a 3T rojibl JOCTHMKEHHE OJHOTO YeIOBEKA MTO3BOIHM/IO
CHU3UTH LieHY Ha aniomuuuni ¢ 550 go 18 gonnapos 3a dyur. Eue
qepes 50 jiet, gaxe Ge3 monpaBku Ha MHQIALMIO, KoMIaHua Xom-
na cOmma LeHbl o 25 ueHToB 3a QyHT. Takoit cTpeMUTENbHELH POCT
IIPOM3BOJICTBA Obl/I NPEB30IJICH, NOKaNY, MM1Ib OHAKIbL 33 BCIO
ucropuio CUIA — BO Bpems KpeMHEMEBOH NOJYIIPOBOJIHMKOBON pe-
BOJIOLMM, KOTOPas IpousoLa eue yepes 80 et -. Xomn, nogo6Ho
KOMIIbIOTEPHBIM MarHaTaM HallnX jHeit, 6acHOCIOBHO pasboraTen.
K momenTy cBoelt cvepTy B 1914 rozy oH Brafen akuuaMu «Ankoa»
Ha cyMMYy oKono 30 MMIZIMOHOB ionnapoB (0konmo 650 MUIIMOHOB
B MepecyeTe Ha coBpeMeHHbIe fienbri) . braropaps Xonny, amomu-
HUI CTaJI CAMbIM 06BIIEHHBIM METANIIOM, KOTOPBIi BCe Mbl lepsKanu
B pykax. M3 Hero nenator 6aHku AnA raaupoBxu, 6ercbonbHbIe GUTHE
I/IA MAJIBYMKOB M Kopnyca camoneros. Kpome Toro, amoMuHueBas
nMpaMMja no-npexHemy senvaer MonymenT Bammnrrona, Ho ce-
TOJIHA 3TO Y e KaXKeTCsA HEKOTOPhIM aHaXpoHu3aMoMm. Jlymalo, Tonb-
KO OT Ballero TeMIepaMeHTa M BKYCOB 3aBMCUT Balll OTBET Ha BO-
MpPOC, B KAKOM KayecTBe a/IIOMMHMI OKa3a/IcA Jyqlle — KaK CaMblil
AParoLeHHBIN MM KaK CaMblil II0/IE3HDIA METaN/ B MUpE.

B Hacrosilee BpeMA 3TOT METa/l NOYTH BO BCEM MMPE Hasbl-
BaeTcA aMIOMMHMEM, HO paHblle CyL[eCTBOBAaA M MHON BapHMaHT
HasBaHMA — amoMuH. Ita opdorpaduyeckas pasHulia BOSHMKA
MMEHHO M3-3a CTPEMUTENbHOTO POCTa ero nonynApHoctu. Korma
B Havyane XIX Beka XMMHKH TNONEMM3MPOBANK ob anemMente Ne 13,
OHM MCMONb30BanM 06a BapMaHTa Ha3BaHMA, HO B UTOTE OCTAHO-
BUTMCh Ha TOM, KOTOPO€e OKaHYMBaeTcA Ha -uit. Keratu, nogobmsie
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PasHOYTEHMS BO3HUMKANM M C JAPYTMMM 3NeMeHTaMu: ¢ Oapuem,
CTpoHIMeM, MaraueM, HaTpueM. Korna Yapnsa Xomn mopasan ceou
naTeHTbl O MPOMBLILJIEHHOM MONTyYeHUM MeTa/ia NP TMOMOIIM
AEKTPHUYECKOT0 TOKA, OH UCITO/Ib30BaN oba BapHaHTAa HA3BAHUA. Ho,
pexnamMupys cBoit Onectsuuit Metan, Xo/u1 BIioHe cBOOOIHO yTIo-
TpeG/s M CI0BO «anioMuHy. JIo CHX mop MAYT Copsl 0 ToM, 6bI10
JIM 3TO YMBILIIEHHBIM PEKIAMHbBIM XO[I0OM M/TH CYACTIMBOW OLIMG-
KOIf, BKpaBLUEHCA B Ha3BaHMe P NeYaTy IMCTOBOK, HO X071 cyer,
YTO C/IOBO «a/IOMUH» 3BY4MT O4eHb Xopowo. OH OKOHYaTeNbHO OT-
KasajcA OT UIMHHOIO BapMaHTa HasBaHMA, TAK KaK B aHITIMICKOM
A3bIKe ¢0BO aluminum HemHoro HanomuHaet platinum (naaTusa).
Ero MeTtann Tak 6picTpo npuobpen NOnyIApPHOCTb ¥ OTPOMHOE 3KO-
HOMHYECKOe 3HayeHMe, YTO CIIOBO «a/NIIOMHH» CTA/lO0 COBEPIIEHHO
HEOTBEM/IEMOH YacThi0 aMEPUKAaHCKOM KyasTypbl. Kak M Bcerpa
B CUIA, fesnbru peuanoT Bee.



14. XYAOXECTBEHHDIE 3JIEMEHTbI

I r3 5 ET a4 5 3
[Ds]Lpc][sc]Ra][Ra][ L

I l O Mepe TOr'o KaK Hayka Ha MPOTAKEHHWN BCel CBOEH MCTOPHH
YCNOXXHANACH, 3AHATUA €10 CTAHOBUITUCH BCe Jopoxe. ,[[eHbt‘H,
GonplIMe OEHBIM CTANU Onpenenarb, Gym-.-'r U pa3BUBATbCA HayKa

M KOIJia M Kak OHa byner 310 fienath. Yxe B 1956 rofy Hemelo-
aurmmicKan pomarnctka Cubun Bendropn mucana”™, uro ¢ Tex mop,
KaK «3aKOHbI MMPO3JlaHuA GbUTH TaKoit NpobIemMoit, KOTOPOi Yero-
BEK MOT B CBOE YJIOBOMbCTBUE 3AHUMATHCS B MACTEPCKOM, YyCTPOEH-
HOI 32 KOHIOIHEI», Ha 3em/ie yCren MoXKUTb MHOTME NOKO/IEHMA
TIHOIeNn.

PazymeeTtcs, o4eHb HEMHOrMe /IO[M, B OCHOBHOM COCTOSATENb-
Hbl€ 3eM/IeB/IajieNiblibl, MOITIN TO3BO/IMTE cefe TaKyl ManeHbKYIO
MAaCTepPCKYIO, IIie MOXKHO OBIIO 3aHMMATbCA HAYKOM B T€ BpeMEHa,
0 KOTOPBIX ToCKOBana rocnoxa beadopa. Ona umena s sugy XVIII
n XIX pexa. Ha camoM jiesie Hecny4aitHo, YTO UMEHHO NPEICTaBUTe-
M IPMBMJIETMPOBAHHBIX K/IACCOB COBEPIIA/IM TAKUE OTKPHITHA, KAK
OOHapy)eHMe HOBbIX 3/1eMeHTOB. Bonbiie Hu y Koro He 6110 cBo-
6ogHoro BpeMeHu, YTOOBI CIIOKOAHO CHIETH U 06CcyxIaTh, U3 4eTo
COCTOAT KaKHMe-TO CTPaHHbIe MUHEPaNbHBIE 00pasiibi.

OdueHp HONTO M3yuYeHME INEMEHTOB MEPUOJUYECKOM CUCTEMBbI
OCTaBAJIOCh YIENIOM aPUCTOKPATOB, X BIUSAHUE NIEIKO yrajfjaeT gaxe
TOT, KTO efiBa pasbupaerca B xumun. Bo Bceit Espone monoasie co-
CTOATE/NbHBIE TOCMIOMIAa MOMTYYa/IM KIaccuyeckoe oOpasoBanme, u Ha-
3BaHUA MHOTUX 37IEMEHTOB — LI€PUI, TOPHH, IPOMETHIi — OTCHINAOT
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Hac K mucam. Cambie IPUYYIMBEIE Ha3BaHUA, HANPUMED NIPa3eo-
AWM, MOMMONEH MY AMCIIPO3MH, COCTAB/IEHbI M3 TPEYECKUX M JIa-
TMHCKMX KopHei. Tak, «gMcrpo3suit» 03Ha4aeT «Ma/eHbKUHA M IpA-
YYUIMACH», IOCKO/IbKY €r0 0YeHb C/IOKHO OTAENUTD OT 6MHM3KOPOR-
CTBEHHBIX 3/1eMEHTOB. [10 CXOXXHM NpUYMHAM, TPa3eOAUM NOMYYMII
Ha3BaHMe, O3HAYaKIlee «3e/eHbli ONM3Hel» — OH HaXOAUTCA pH-
[IOM C HEONMMOM, «HOBbIM Onu3Henom». Haspanua gByx 6naropop-
HBIX Ta30B O3HAYAKT CKPBITBIH» M «HEAKTMBHbI». [Jaxe ropasie
(pannysckue rocrnosa, BeiOupasinie Ha3BaHUA [IA OTKPHITHIX MMM
anemeHToB B 1880-e rofibl, ocTaHoBUNKCH He Ha «Ppanium» u «[la-
PMIKE», a Ha TONMOHMMaX «lammusa» u {-:HIOTEI.U'I_FI}:- COOTBETCTBEHHO —
c/10BHO XxoTenn yroguth I0maio Iesapio.

Bce 9T0 ceropHs KaXKeTcsA CTpaHHBIM — y4eHble Gomnee ycepaHO
IITYAUPOBANM KIACCHMYECKHE A3BIKM, YeM eCTECTBEHHbIE HAYKH, —
HO Ha MPOTDKEHMM MHOIMX BEKOB Hayka Gbina He mpodeccuei,
a moGHTenbCKUM X066M , KaKMM CefiYac ABIAETCA, HanpuMep, G-
narenua*. Hayka elije He mony4mnaa MaTeMaTn4eckoro opopmieHus,
nopor 6biT HEBBICOK, M GNArOpPOHbIN NPUBKIErMPOBAHHBIN FOCIIO-
nuH, Takoit kak Morann Bonbdranr ¢ou I'éTe, BrionHe Mor ckasathb
CBOE C/IOBO B HAYYHBIX AMCKYCCHAX, JJaXKe HE MMEA COOTBETCTBYIO-
el KBanuuKamm.

CerofHsa OH M3BeCTeH KaK MoaT M nucarens. Ero TBopuectBo
MMeeT TaKoe >KaHPOBOE pa3HooOpas3ue M OTNMYAETCS TAKOH IMO-
L[MOHA/IbHOI BBIPA3UTENbHOCTBIO, YTO KPUTMKM CpaBHMBaiOT [éte
mumb ¢ llexcrimpom. Kpome nureparypHoro TBopuectsa, [ére 3a-
HUMAJICA rocylapcTee HHOﬁ AeATENbHOCTBIO, d TAKIKE YHaCTBOBAJ BO
BCEBO3MOMKHBIX IONMTUYECKUX AMCKYccuAX, MHorHe no-npexHeMy
CYMTAIOT €r0 Be/IMYaiiluM pecTaBuTeIeM HeMelKoro Hapoaa. Ho
A BBIHYXK/IeH IPM3HATHCA, 4TO MOE NepBoe BnedatneHue o [ere cno-
JKH/IOCh KaK O He COBCEM YeCTHOM Ye/IOBEKe.

Kak-ro nerom B crymendeckue rogel s paboran B saboparo-
pMH Y OffHOTO mpodeccopa, KOTOPbIH XOTA M Obll 3aMevaTeNbHBIM

* Konnexumounposaue Mapok. — [Tpum. Hay«. ped.
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paccKasyuMKoM, HO BeyHO 3albiBajl 3amacTUCh CaMbIMKU HYXKHBIMM
BEllaMM [UIA 3KCIEPMMEHTOB — Hampumep, nposopamu. [loatomy
MHE He pa3 npuxogunoch 6erarb Ha QaKyIbTeTCKMIt XO3AMCTBEHHBIN
CKJTajl Ha JOKOMbHbIN 3TaXK M YTO-TO TaM BbIMpaimBath. Bnacturenem
9TOrO Mofi3eMeNbs GbUI Yel0BeK, TOBOPUBLIMIA Mo-HeMeliku. OObI4HO
oH 6bUT HeOPUT, MMeN BbIOLMECs BOMIOCHI A0 I1/1eY M TAKME OIPOMHBIE
PYKM M MOTY4MIi TOPC, 4TO Ka3ascsa Obl TOpoit MYCKYNOB, eciu Obl He
6bIN I0BONIBHO MAJIEHBKOIO POCTa — INPUMEPHO METP CEMBIECHAT.
Bcakwit pas, Korjia s cTy4an B ero Bepb, MHe Ob110 c/lerka He no cebe.
Y MeHs HMKOI/A He XBATa/I0 CHJI BLIIABUTD M3 ceb 4To-HNOyb BHAT-
HO€, KOTia OH NPHLLYPHBAJl [71a3a M YTOYHA/ (CKOpee ¢ M3ieBKOM, 4eM
c BonpocoM): «Hero?! Y Hero HeTy KoaxcuanbHOro Kabens?»

Mowu OTHOWIEHUA € HUM YNYYLIMIUCh B CIEAYIOUIEM CEMECTpe,
KOTZla s 3aT1Ccancs Ha Kypc, ITie OH BeNl YacTh TabopaTOpHBIX 3aHA-
THiA. B nepepsiBax HamM ¢ HUM pa3 WM JIBa JOBENOCH MOTOBOPUTH
o murepatype. OnHaX bl OH ynoMAHyn [€Te — a A paHblle He CNbI-
mran 06 arom moare. «3To Hemenxuit llexcnup! — ob6baAcHUA MHe
npenojiaBatens. — Bca aTa caMofioBONbHAS HEMYY DA, BEYHO OHM €10
HausycTh unTaioT. [TakocTb. A moTom rosopat: “Bel uTo, He 3HaeTe
I'éme?™»

On untan [éTe B opurnHane u Halllel ero BeCbMa NOCPEACTBEH-
HeIM. fI 61N BCe elle JOCTAaTOMHO MO0, YTOOBI BEPUTH MH0OBIM
NBITKMM 3aBEPEHMAM, M 3TOT Paccka3 3acTaBM/l MEHA YCOMHMTD-
cs B TOM, uTo [€Te 6bin BemMkum MpicnnTenem. Muoro ner coycrs,
NpoYMTaB HeMalo, A pacnpoboBan AUTEPaTYpHBI Tanaut [ére.
Ho 5 BBIHY>X/IeH COIIacHMTbCA C MOMM N1ab0PaTOPHBIM HACTABHUKOM:
B HEKOTOPbIX obnacTAx [€re OB OTHIONR He BBHIAAKILEHCS THYHO-
CTbI0. Byiyun 31moxanbHbIM aBTOPOM, MSMEHUBILIUM MUD, OH HE MOT
YAEPXKATBCA OT TOrO, YTOObI BBICKA3aTh CBOE MHEHME U TTO0 HEKOTO-
PbIM OUIOCOMCKUM, M 1O HayyHBIM BorpocaM. M feman ato ¢ He-
MCCAKAEMBIM SHTY3MA3MOM JMIETAHTA M MOUCTHHE AUMETAHTCKUM
TIOHMMAHMEM 3aTParuBaeMbIX TeM.

B xonne XVIII Beka I'éTe paspaboran Teopuio, 06bACHAIOLYIO
TPUPOAY IIBETA, CTPEMSACH TEM CAMBIM OIIPOBEPTHY Th HBIOTOHOBCKYI0
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ontuky. Ilpaesna, Teopus [éTe OCHOBBIBaNnach B PaBHOM CTEMEHU
M Ha [033MM, M Ha HayKe. B yacTHOCTH, OH BBIIBMHY/ CAeNYIOUIHIA
IKCTpaBaraHTHbIA Teauc: «llpeTa — 3TO [eAHMA CBeTa, AeAHMA
M CTpajiaTe/nbHble CocTosAHMA». He xoTenoce 6bl Bajarh B MO3UTH-
BUCTCKYIO KPUTHKY, HO 3TO yTBepKjieHIe abCoNOTHO beccMbIc/eH-
Hoe. Kpome toro, [éte passuBaer B cBoeM pomaHe «JIsOmparennb-
HOE CPOJICTBO» COMHMTENbHYIO MJIEI0 O TOM, 4TO 6paku HOKOOHbI
XMMuyeckuM peakuuaM. Tak, ecnn nosHakomutsb napy AB ¢ napoit
CD, 10 OHM MOTYT COBEPILIEHHO eCTeCTBEHHbIM 06pasoM COBEPLIMTD
«XMMMWYECKMI afjlonbTep» M 06pasoBaTh iBe HOBbIe mapel: AB + CD
— AD + BC. UM 310 6B1110 He mpoCTO cCpaBHeHMe unu Metadopa. le-
poM poMaHa Bcepbe3 00CYXaoT anreGpanyeckue pekoMOMHALMN
cBoux cyne6. IIpu Tom 4TO y 3TOrO0 pomaHa, 6ecCIopHO, eCTb CBOM
[OCTOMHCTBA (B 0cobeHHOCTH onucaHue cTpacth), [éTe myyme 6uin0
6bI He BHEIPATb CBOM aHTA3MK B HAYKY.

Haxe B «PaycTer — penuyaitiieM nponasegesuu [€Te — cogep-
Karca u3buThie CHEKYNALMM
Ha TeMY a/IXMMMUH M, XyXKe TOro
(amxumms xots Obl MHTEpPECHA),
uMeeTca OecCMBICIEHHBIN CO-
KParu4yeCKui [uanor Mexmgy
HENTYHUCTAMMU M [y TOHMCTA-
MH" 0 GOPMHPOBAHIM FOPHBIX
nopof. HenTyHMCTHI, 4blo TOY-
Ky 3peHus pasgenan [€re, cun-
TaNnM, YTO TOPHBIE NOPOJIBI IOCTETIEHHO OCENAl0T B OKeaHe (IjapcTRe
6ora Hentyna), Beifienafach M3 MOPCKON BOJbI; OHM OBITM HEMPABHI.
[TnyronmcTe monyyunu Haspanue B uects [InyTona, npesHepuM-
ckoro 6ora nopsemuoro mupa. B «@aycre» [€Te femaet B ux cropony

B koHue XVIII Bexa [Ere paspaboran
Teopuio, 06BLACHAILLYIO NPUPOAY LBETa,
CTPEMACH TEM CaMbIM ONPOBEPrHyTL
HbIOTOHOBCKYI0 ONTHKY. [IpaBAa, Teopua
[Ee 0cHOBLIBaNACh B PaBHOM CTEMeHM

1 Ha NI033UK, 1 Ha HayKe.

JIOCTaTOYHO TPyOBIN BBIMAJ, BK/TA/{bIBasl MX aPTYMEHTHI B yCTa CaMo-
ro Caranpl. Ho nnyrormcTer 6ui1it npasel, yTBepKaas, 9T0 607b-
IHMHCTBO MMWUHEPpaloB 06?33}"10‘1‘55! B pe3ynbTarTe BYRK&HH‘!ECKOﬁ
LEATENBHOCTH W I0J AE€HUCTBMEM BBLICOKMX IOA3EMHBIX TeMIlepa-
Typ. Kak 06b14H0, [éTe BbIGpan He BepHyI0, HO 607IEE BCTETHYECKN
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MpUBIEKaTeNbHYI0 Teopuio. «DaycT» ocTaeTcAa He MeHee MOLLHBIM
MpoM3BefileHMeM O Hay4HOM roppbiHe, yeM «PpankeHwureiin». Ho
[ére nepesepuyrncs 6bi B rpoby, eciin Gbi y3Ha, 4TO BCKOPE IOCHIE €0
cmepry B 1832 ropty ero Hayka ¥ punocodua ycTaperT, M B IaMATH
JIOfIEH OH OCTAHETCA MCKIIOYUTENBHO KaK BEIMKUIA TUTEPATOP.

Tem ne menee Iére cMor ciienath cBOI BECOMbIN BK/Iaj B HAyKy
BoO6LIE M B MCTOPMIO NMEPHOJIMYECKONM CUCTEMBI B YaCTHOCTH, OKa-
3aB IOKPOBMUTENLCTBO OfHOMY 4Yenoseky. B 1809 rony, sanumas moct
rOCyAiapCTBEHHOr0 MUHMCTPa, OH MOMY4YHM/ TOpydYeHHe nopobpars
npodheccopa [jiA XMMUUECKoil Kadenpsl B VenckoM yHuBepcute-
Te. [locoBeTtoBaBmuch ¢ Apysbamu, [éTe mposopnnso ocTaHOBMA
cBoii BbIOOp Ha Teske — Moranne Bonbdranre [éGepeitnepe. Tor
6BI1 MPOBMHIMAOM C IIOXMM IIOCTYKHBIM CIIMCKOM M BA06aBOK He
MMe/l CTerneHM 10 XMMWUM, B KOTOpO# nonpobosan cebs nnup no-
C/le TOTO, KaK ycren nopaboTarh B alTeKapCKOM Jiefie, TEKCTH/IbHOM
MPOM3BOJICTBE, CENBbCKOM Xo3aicTBe M nmueosapennu. Ho, Gnaro-
Hapa onbiTy paboThl B NpoMbiIeHHOCTH, [1éGepeiinep npuobpen
obumMpHbie NpakTHYecKue HaBbiku. [€Te, Oyayun 6naropogHsbimM ro-
CIIOAMHOM, TAKMMM YMEHMAMM, KOHEYHO, He 06NMafan, Ho 04eHb BOC-
XMILA/ICA MMM B CBOW BEK PEBOMIOLMOHHBIX WHYCTPHUAIbHBIX TO-
cTukenuit. Bckope [€Te oueHb 3anHTEpecoBanca MOMOMIbIM YIEHbIM,
M OHU NIPOBENM BMECTE HEMaJo YacoB, 06CykK/ad aKTyanbHble XMMK-
"ecKue NpodneMbl TOrO BpeMeHMU: ToYeMy KPacHas KalmycTa OKUCTIs-
eT cepebpAHbIe NTOXKEYKH U KaKue WHTPEJIMEHTHl BXOAWIM B COCTaB
3y6Ho# macTsi Magam ne Iomnaayp. Ho npusitensckue oTHOWEHNA
He MOT/IH CTepeThb NMPUHLUIUA/IBHBIE PA3IMYMA B MHTepecax u 06-
pasoBanumu [éte u Jlébepeitnepa. EcrecrBenno, nmepseiin nomydumnin
SHUMKIONENYECKOe Knaccuyeckoe obpa3oBaHue, M AaXe CerojHs
€ro MpocnaBnfAT (HEMHOro NpeyBeNWYeHHO) KaK IOC/EeHEero ye-
JIOBEKA, KOTOPBIN 3Han Bce. JeACTBMTENbHO, B Te BpeMeHa, Korja
HayKa, UCKYCCTBO M Qunocodus 3HAYUTENBHO NEPEeCeKaNuch Apyr
C APYTOM, 3HaTb Bce 6bu10 BrionHe Bo3MokHO. Kpome Toro, [éte 6bin
HACTOALIMM KOCMOIIO/IMTOM M MHOTO IyTelllecTBOBa. [lébepeitnep
)K€ Ha MOMEHT NO/My4eHns B VeHe akajileMU4eCcKoro MocTa Hu pasy
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He GpiBasn 3a npepenamu [epmannu. B Te rogst 06pas yyeHoro ropas-
no Gonblle COOTBETCTBOBA/I 3HATHOMY MHTE/NNEKTYyany Bpofe I€re,
a He NPOCTONIONMHY, KaK Miajmumii Miorans Bonbdranr.
XapakTepHo, 4To BaxkHewuit Bknay JlébepeiiHepa B Hayky Obin
caenad 6narogapA CTPOHLMIO — OJHOMY M3 TeX HEMHOTOYMCIEHHBIX
3/I€MEHTOB, Ybe Ha3BaHME HUCKO/IBKO He CBA3aHO HU € KIaCCHYECKON
[peumein, Hu faxe ¢ npoussegenuamu OBuauaA. CTpoHIMI BliepBLIE
HATONMKHY/ Y4€HbIX Ha MBICTTb O TOM, YTO, BO3MOXKHO, CYIIIECTBYET
Kakada-TO CMCTeéMa, OT[afieHHO HarnoMMHaolas MepHOXHYECKYTO
tabnuiy. CTpoHumit 6bIn1 OTKPBIT AaHITMMIICKMM BPavoM, KOTOPBIN
obHapy>xu1 HoBBIM MeTann B 1790 ropy, pabotas B cBoeit naboparo-
PHM B JOBO/IBHO 3/1a4HOM paiioHe JIoHJj0Ha, HelaIeKO 0T CTAPMHHO-
ro meKcnMposckoro Tearpa «[oGyc». Bpay Hassan HOBBIH 3/IEMeHT
B Y€CTb WIOT/IAHJICKOTO axTepckoro nocenka CTpoHIMMaH, OTKY-
[ia OH MONYYM/I MUHEpPaNBl s CBOMX mccnegosanmi. [léGepeitnep
NPOJO/KW 3TH MCC/efoBaHMA IpuMepHO Yepes 20 net. Ouu 6puIM
NOCBALIEHBE TOUCKY CNOCOO0B TOYHOTO B3BELIMBAHMA I/IEMEH-
T0B (06paTHTEe BHUMAHME HA MPAKTUYECKYIO MONb3Y 3TON 3afa4m),
a CTPOHIIMI ObI/I OJIHUM U3 HEJABHO OTKPBITHIX METANIOB, IO3TOMY
OKa3a/cA HEMPOCTHIM IIA M3Y4YeHHMA. 3apyuMBIIUCH MOJAEPHKON
[€re, [I€6epeiinep MpPUHANCA MCCAENoOBaTh 3TOT MeTamn Ho uem
TOYHEEe XMMUK OTIPEJIENAN CBOWCTBA CTPOHLIMA, TEM 3aMeTHEE CTa-
HOBMJIACh OfIHA CTPAHHAA YepTa: BEC 3TOr0 37IEMEHTA NPaKTUYECKH
COOTBETCTBOBAN «CPefIHEMY 3HAYEHUIO» MEXNY BecaMM KajblMA
u 6apua. bonee Toro, no cBOMM XMMMYECKMM CBOICTBaM CTPOHI[MI
HAINlOMMHAJI OJHOBPEMEHHO ¥ Kanbuuii, u Gapui. Kasanocs, on aB-
JIAETCA CMECHIO JIBYX 37leMeHTOB: bonee nerkoro u bonee TsKeNIOro.
3amHTepecoBaBLMCh 3TMM sBjienueM, JlébepeitHep npuHAN-
€A TILATENIbHO B3BCLIMBATH PasHble 3/IEMEHTDHI, BLIMCKMBAsA JpPyrue
nogobubie «Tpuaabi». JlefCTBUTENBHO, MOX0XKHE 3AKOHOMEPHOCTH
NPOCNEXNUBANUCh MEXJY XIopoM, OpoMOM M #OHOM, Cepoit, ce-
NIEHOM M TENTYPOM, a TAKXKe B HEKOTOPBIX APYTMX KOMOMHaIMAX.
B kaxpoM cnydae BeC BTOPOTO SNEMEHTA NMPUXOAUNICA MPUMEPHO
Ha CpefiHee 3HaueHMe MeX/y BecaMu ero aHanoros. JI€6epeiinep,
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yOeXXAeHHDIN, YTO TAKHEe COBIAieHMA HeC/Iy4aitHbl, TPHHACA IPYII-
IMPOBATh 3TN 3/IEMEHTbl B KOJIOHKM, HallOMUHaBLIKe QparMeHThl
XOpOILUO 3HAKOMBIX HaM CTO/MOLOB MepuoanyecKoit cuctembl. [ei-
CTBHMTE/IbHO, T€ XMMHKM, KOTOpbIe paspabarbiBany nepBbie BapHaH-
Thl MepuonKYecKoit cucteMsl 50 rofaMu Mosxe, OTTANKUBAMUCh OT
Tpuan [Ig6epeitiepa’ .

[Touemy ke mocne uccnenopauuit Jlébepeitnepa momxHO 6bINO
npoiitu eme 50 nert, nmpexxae yeM MeHenees coafan nepuopnye-
cxyto cuctemy? [leno B Tom, uTo paboTa ¢ TpMamgaMy notina B Hepep-
HOM Hampas/ieHnn. XuMuKn (Moji BIMAHMEM XPUCTHMAHCTBA, a/IXu-
Muy 1 igaropeinckoro NpejcTaBAeHus 0 TOM, YTO YMC/IA KaKUM-TO
06pa3soM BON/IOWAIOT MCTHHHYIO MeTA(M3MYECKYIO PeaibHOCTD) He
cTanu paspabaTeIBaTh YHHBEPCAIbHBIN CIOCO6 opraHMsalu mMare-
puM Ha 6ase CTPOHLMA M €ro Cocefiell, a MPUHAMCh MCKaTh TPHa-
ABl MIOBCIOAY, YIIyOMBIINMCE B TPOHCTBEHHYI0 Hymeponornio. OHu
BBIYMC/IA/IM TPOMLBI 3/IEMEHTOB pajiM CaMOr0 BbIMMC/IEHHMH M BO3-
BO/IM/IM B PAHT CBATHIHM CaMble Ma/loyOequTeNnbHble CBA3M MEXIY
37IEMEHTAMM, TI03BOABIINE OO BEMHNTD UX B TpUally. TeM He MeHee
6naromaps [[é6epeitHepy cTpoHIIMIt GBI MEPBLIM 37IEMEHTOM, KOTO-
phIft 3aHAT BepHOE MeCTO B 001Lel YHMBEPCANBbHOI CXeMe 37eMeH-
TOB. V1 yueHni HMKOrZa He oGHApY U OB 3T 3aKOHOMEPHOCTH
6es mmomouu [ére, KOTOPBIT CHAYa/Ia MOBEPUTT €MY, a TIOTOM M TIOJi-
[iepiKas ero.

Bornee Toro, [éTe cMor nokasare cebs emje 60nee Npo3opAMBLEIM
reHueM, MOAJiepiKuBad ﬂéﬁepeﬁuepa u manbire — mo 1823 roma,
KOrfila TOT M300pen nepBblif MOPTATHBHEIM CBeTUNBHMK. B ocHo-
Be (YHKIMOHMPOBAHUA 3TOM JIAMIIBI IEXUT HEOOBIYHOE CBOMCTBO
OaTMHBI — 3TOT METa//I MOMET MOIVIOATh M YAepPKUBaTh 3Ha-
4YUTeNbHOE KONMMYECTBO rOplovero Bogopona. B ToT Bek, xorga aasa
OTOIIJIEHHUA XKM/IbA W NPUTOTOBNIEHUA MUK NO-IIPEXKXHEMY NpHMe-
HSJICH, B OCHOBHOM, OTKPBITBIN OTOHB, TaKoi npubop Kasancs He-
OMMCYeMbIM 3KOHOMUYECKHM Onarom. Bnaropapsa emy, HasBaHHOMY
«OTHUBOM JlébepeiiHepa», €T0O cO3/laTeNb CTa/l He MeHee 3HAMEHUT
BO BCEM MUpe, yem [€re.
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Mrak, xora [ére M He coBepuIn/ HWMYEro NpMMeEYaTeNbHOTO
B XOJle CBOMX HAay4HBIX 3aHATHUI, ero paboTs MOMOIIH pacmpo-
CTPaHUTh MJIEI0 O TOM, YTO Hayka — Onaroponxoe feno. bnaronaps
NOKPOBUTENbCTBY [€Te 6BIMM CenaHbl MepBbie AT K CO3AaHMIO
MePUONINYECKON CUCTeMbl aneMeHTOB. OH 3acTyKMBaeT KaK MMHM-
MYM MOYETHOrO YNOMMHAHMA B MCTOPHUM HAYKH, M OHO €T0, BEpPO-
ATHO, yoBneTsopuno 6s1. [oBopa cnosamu camoro I'éTe, KOTOPBHIi
6bin BEIAIONIENCA MTMYHOCTBIO (4TO ObI HM TOBOPHMII PYKOBOLUTEND
Moeit maboparopHoit npaxtukn), «Mcropusa Haykm — 3TO cama
HayKa»,

[éTe BLICOKO LIeHMJI MHTE/UIEKTYaIbHYI0 KPacoTy HayKH, a /IIOfIH,
MCOBITHIBAIOLIME TATY K TAKOJ KpacoTe, IPOCTO YIIMBAKTCA CHMMe-
TPHMeil MEPUOANYECKON CUCTEMBI ¢ €€ OAXOBCKMMM BapMaLMAMM Ha
Temy. Ho ara Tabnuua o6najaer He T0obKO abCTpaKkTHOI KpacoToM.
OHa BJOXHOB/IAET MCKYCCTBO BO BCEX €r0 NPOABIEHMAX. JOMOTO,
cepebpo M nnaTMHA MPEKPACHDbI caMu 110 cebe, a IPyrHe 7eMeHTHI,
B YACTHOCTH BHCMYT M KaJMuil, CUAT APKUMM M COUHBIMM L[BETa-
MU B MMHEpPanax M Mac/IAHBIX KpackKax. JNIeMeHThl UTPAIOT BaKHYIO
pPONb M B IM3aiHe — B CO3[IJaHMM KPACHBBIX MPEIMETOB JIJIf MOBCe-
AHeBHOro 6biTa. HOBBIE CII/IaBbI MOTYT OT/IIMYATBCA TAKOM YAMBU-
TENbHOIM MPOYHOCTHIO ¥ TMOKOCTBIO, YTO IM3ANH [IPEBPAIAETCS U3
¢dyukumonansHoro B enomenansusni. Ecm pobasurs HY¥HbIN
371EMEHT, TO COBEPLIEHHO yTUIMTapHAA Belllb — CKa)KeM, llepbeBas
ABTOpPYYKa — MOXKET, He N060I0Ck 3T0 CKa3aTh, CTATh NPON3BELEHHU-
€M MCKycCTBa .

B xonupe 1920-x rofoB nereHpapHbiil BeHrepckuil (mosxe —
¥ aMmepuKaHcKuit) ausaiinep Jlacno Moxoit-Hapb npeaoxun Teope-
TH4eCKoe 000CHOBaHNE PasnUYMit MEX/Y «06BEKTHBHBIM MOpPasb-
HBIM YCTapEBAHMEM» M «MCKYCCTBEHHBIM MOPANbHBIM YCTapeBaHH-
em». BeIHyXXJIeHHOe MOpa/lbHOE yCTapeBaHMe — 3TO HOpManbHOE
ABJIEHUE B XOJl€ TEXHOMOTHYECKOTO PasBUTHUA TEXHHMKM, OCHOBHOMN
MOCTABIIKK 3KCTIOHATOB ANA UCTOpUM Bemtei. [Tnyr ycrynaer mecto
’KaTKe, MyHmIKeT — mynemeTy [aTmuura, fonbneHbie fepeBsiHHBIE 0] -
KM — CTanbHBIM KaTepam. Hanportus, uckyccTBeHHOe Mopa/ibHOe
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ycTapeBaHHE ONpeNe/IA/Io Pa3sBUTHE TEXHOJIOIMH B Hadame XX Beka
H, 10 MHeHMEI0 Moxoii-Haps, J0/KHO onpefenaTh U B falbHeALIEM.
JliofM OTKa3bIBAKOTCA OT TEX MM MHBIX MOTPEOUTENIBCKMX TOBAPOB
He U3-3a TOTO, YTO 3TH BelM Ge3Hae)KHO YCTapenH, a MoToMY, YTO
cocefi yxe obsasencs HoBOW, Honee kpacusoi mofensio. Moxoit-
Hapgs — XynosHuK 1 B onpefieneHHOM cMbicnie dunocod pusaitna —
CYMTAN TAKOE MCKYCCTBEHHOE yCTapeBaHMe TIPM3HAKOM BellM3Ma,
MHPAHTWIBHOCTH M «MOPA/IBHOTO pasnoxenus». U, Kak HU CIOKHO
B 9TO NMOBepUThb, OOBIYHAA MepbeBad PydKa KOIfa-TO Kasamack 06-
Pa3loM HEHACHITHOV Y€/IOBEYeCKON TATM K XOTh YeMy-HHOYIb mpo-
OBMHYTOMY M Y/IbTPACOBPEMEHHOMY,

[IyTe py4Ky, 4eM-TO HaIIOMMHAIOLIMIA Ty Th KO/Ibl]a BCEB/IACTHAY,
HadancAa B 1923 rofy ¢ upen ofHOro 4esnoBexa. JBafliaTMBOChMM-
nethuit Kenner Iapkep ybenun pykoBopuTeneit cemeiHoro buateca
B/IOKMTb HEMaJIbl€ CPEACTBA KOMIIAHMM B IPUAYMaHHYIO UM HOBYIO
BEIMIY — POCKOLIHYI Nepbe-
BYI0 pyuKky «Jlyodong». Mono-

Ecnu npepnoxuts NoaAM KynuTb uto-
Y DO YemOBeK BBLKIAT MOMEHT,

TO 4yTh Bonee KaueCTBEHHOE, OHK 3TO
KyNAT, fae He 0C0BeHHO HyKAaACh
B HOBOM BELM,

xorga muctep [lapxkep, ero otent
W TNIABHBIA [MPEKTOpP (QUPMBI,
OTHP&BHIICH B Joiroe MOPCKOC
nyTemectsue BOKpyr Adpukn
M Asuy u He Mor 3abnokupoBaTh ero npemnoxenue. Yepes 10 ner,
B xypumue BpeMeHa Bemmkon genpeccum, Ilapkep BHOBb PHMCKHYT
M BBIITYCTHU/I HA PEIHOK HOBYIO BHICOKOK/IACCHYIO MOJIeNb, PYUKy «Ba-
KymaTuk», Beero nsate ner cnycra Kennery Ilapkepy, KoTopeiit yxe
caM cTan PYKOBOJIHTEJIEM OTLIOBCKDIT'[ KOMII2ZHHH, HE TEPHEI!OC!) BbI-
TIYCTHTh Ha PBIHOK HOBYIO MOfeNnb pydkd. OH IMpodMTan M yCBOMI
pabotsl Moxoii-Haga o Teopun ausanHa. Ho e McKyccTBeHHO-
O YCTapeBaHUA OH BOCIIPUHSAT HE B KaYeCTBE MOPANBHOrO YIpeKa.

* Konblio sceBnactba — BomuedHbii apredaxt n3 kuuru Tonkmena «Bnacrenmn ko-
men». Muorue ]‘Bpl’.‘!ll KHWIH HCINIBTHBANKH HEI'IPEO,]ID]IHMOE H paana.ramu[ee JHEMAHWE
obnanars um. — ITpum. nep.
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Kak MCTMHHDBINM aMepUKaHell, OH Halllel B Hel MPU3bIB K AefiCTBUIO;
BO3MOXHOCTb CieiaTh Oonmblune AeHsry. Ecnu npenmoxuTs monsm
KYIIUTb 4TO-TO YyThb OO7ee KayeCTBEHHOE, OHU 3TO KYIIAT, JaXKe He
0COOEHHO HYX/1aACh B HOBOM Bely. VIMEHHO Mo 3TOi MpUYMHe MONIO-
foit MarHar B 1941 ropry BhIMTyCTH/ Ha PBIHOK TIPeIMeT MOJ| Ha3BaHM-
eM «[lapkep-51» — Benuyaiiiryo nepbesyio pyuxy B uctopuu. Homep
MOJIENM COOTBETCTBOBAN KOMMIECTBY JIET, IPOBEJICHHOMY KOMITAHM-
et «Ilapkep» Ha poinke k 1941 ropy, KOraa STOT YyHECHBINA U COBEp-
IIEHHO HEHY3KHDBII TOBAp MOABMIICA HA MPM/IABKAX MarasuHOB.

97ta pyuka Opina BomloweHuem usswecTsa. Konnayox ee 6bin
IIOKPBIT 30/I0TOM WJIM XPOMOM, 323KMM Ha KO/INaykKe Obll BbINONHEH
B BM/I€ OIIEPEHHOM 3010TOM cTpenky, Cama pydyka ObUia mpuTATa-
Te/IbHO IVIOTHOM M [IPOCTO NIPOCU/IACH B PYKY, KaK curapumna. Pyaxn
Obi/IM OKpalleHbl B apUCTOKPATHYECKIe TOHA — romy6oi Keap, Hacca-
YCCKMH 3€/IEHbIH, KaKao, CMMBa M APOCTHBIM KpacHbIi. KoHuuk pyu-
KM, BbIKpPAUIEHHDINT B MHIWMI-

CKMIi YepPHBIN, MMOX0XKMI Ha ro-
YecTHO roBOpA, NPH BEEM CBOEM

UHXEHEPHOM COBEPLIEHCTBE, PYuKa
«[lapkep» eBa KM 3HAYMTENBHO
NPEeBOCXOAWNA ApPyrne NepbeBbie PyyKH
N0 0CHOBHOMY QYHKLMOHaNbHOMY
NOKA3aTeNt — HaHECeHNI0 YepHUN Ha

Gymary. Ho moga BocTopecTBoBana
30MIOTHCTOE TIEPO, M3 KOTOPOro Haf} NPaKTHKOH.

BBIIENAKTCA YepHuna. Buyrpu

MOBKY 3aCTEHUMBOIi Yepenaxu,
TIOCTETIEHHO CYyXaeTca K Kpa-
CUBOMY «pTY?», BBIIEPXKaHHOMY
B KaInurpaM4eckoM CTHIIe.
A u3 atoro pTa BBICOBBIBAETCH,
CIOBHO ASBIK, MMHMATIOPHOE

3TOro M3bICKAaHHOI'O KOpIyca

HCIIONb30BANIACEh HENABHO 3alNaT€HTOBAHHAA NMIACTMACCA, Ha3bkIBae-
MaA «JIHOLMT», U TOABKO YTO 3allaTEHTOBAHHAA CUCTEMA ITMIUHIPOB
AJIA [IOAa4 M HEJJABHO 3aNaTEHTOBAHHBIX YEPHUIL. It YEPHMIA BIIEP-
Bbl€ B HCTOPUH ITMCbMA BbICHIXATH, HE UCTIAPAACH € MOBEPXHOCTH /TN -
CTa, a MPOHUKaA B HyMaxkHbie BOTOKHA — MPAKTUYECKH MTHOBEHHO,
Haxe cnocob HaneBanusa KoNmayka Ha pyuKy 6buT 3aKperieH B [BYX
narenTax. Mkenepst [Tapkepa 6bimm HaCTOAIMMM MacTepaMy CBO-
€ro Jiena.
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Henumenau yacmo naswsaom «Ilapxep-51» senuqatiueil py4uxoi
8 UCIMOPUL — PABHO KAK U O0HUM U3 CAMBIX USLICKAHHBLX OUSATIHEPCKUX
petuenutl 6 Mamepuansoll kynvinype. KoHuux pyuku uszomosnex us pedxozo
u u3Hocoycmonuuuso2o snemenma pymenud (ducum Mamynudec, www.penhero.com)

EpmHcTBeHHOI HelopaboTKOI B 3TOM MPeKPacHo# pyyKe OKasain-
CA KOHYMK M€pa — Ta 4acTh, KOTOpas, COOCTBEHHO, Kacanach Oyma-
ri. OH 6611 MSTOTOB/IEH U3 30710T4, A 307I0TO — MATKUI METAMNI, KO-
TOPbIN N1eTKO e OPMHUPYETCA TIPYU MUChME T/ JIECTBUEM TPEHUA.
Crayana [lapkep noxpsiBan KOHUMK TIepa OCMUPHAMEM — CIIABOM
OCMMA W MpuauA. [[Ba 3TUX MeTanNMa OKa3aNnuch OCTATOYHO TBEp-
ABLIMM, HO OYeHb PENKMMU U JOPOTUMM — KpOME TOro, UMMOPTH-
poBaThb MX 661710 Kpaithe croxHo. Pe3knit gedmumT min BHe3anmHsi
CKA4OK L{€H MOT/IM IOCTaBUTh KpecT Ha Bcem npepnpuaTum. [lapkep
HAHSI CITELMa/ICTA 110 MeTannypruy u3 Venbckoro yuusepcnrera,
4TOOBI HAMTH 3aMEHY 3TOMY CIIaBy. B TedeHue roga KoMnanus nog-
TOTOBM/IA HOBBI/A NATEHT HA Py TEHMEBbII HAKOHEYHMK — 10 TEX IIOp
PYTEHMII IPAKTUYECKH He Haxoawu npumeHeHuAa. Ho remepb KoH-
YMK Ilepa, HaKOHell, GbLI LOBefeH O COBEPIIEHCTBA B YHUCOH BCeit
Mogenu. C 1944 roga Bce pyukn «Ilapkep-51» cTany OCHAIaTBCH
PYTEHMEBBIMM KOHYMKAMU nepbeam.
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YecTHO roBops, NIpM BCEM CBOEM MHXEHEPHOM COBEPILIEHCTBE,
pyuxa «Ilapkep» enpa nn 3HaYMTENbHO IIPEBOCXOAM/IA APYTHE Ie-
pbeBble PYYKH MO0 OCHOBHOMY (YHKLUMOHA/JbHOMY MOKa3aTeno —
HaHeceHMIO YepHMn Ha Oymary. Ho, kak BepHO mpejckasan jm-
safinepckui npopok Moxoii-Hanb, Mojla BocTopecTBOBana Haj
npakTuKoi. B ceoeil peknaMe KoMnaHus ybexxiana KJIMEHTOB, YTO
3TOT HOBbIN KOHYMK Ilepa ABNAETCA ano(eo3oM B MCTOPUM USTO-
TOBEHUA TIMUIYIMX MHCTPYMEHTOR, U MIOAM JIETKO PacCTaBanuch
CO CTaphIMM MOJIENAMU py4ek, npuobperas Hoeyio. Mopens 51 —
«camas BOXKJieNleHHasA Py4Ka B MUpe» — CTaja CHMBOJIOM JIOCTATKa,
e[[MHCTBEHHBIM HHCTPYMEHTOM, KOTOPbIM CTH/IbHBIE HaHKMUPBI, 61p-
JKEBMKM M ITOMMMTHKH MOTTH IMOANMMCBIBATE €KW, KBMTAHIMH M Kap-
TOYKHM C OYKaMM CIIOPTCMEHOB B COPEBHOBAHMAX ITO I'Oﬂb(l)y. ,[[ame
redepansl Jyait itsenxayap u [lyrmac Makapryp monb3oBamuch
umenHo «[Tapkepamu-51», nognuceisas B 1945 rogy ucropuyeckue
MOKYMEHTHI, 3aBepiunsLine Bropyio Muposyio BoiiHy B EBporie u Ha
Tuxom oxeane. Ilpn Takoit BCeMMPHOM M3BECTHOCTH M Ha BOJIHE
ONTUMM3MA, 3aX/IECTHYBILIEH MIOCIEBOEHHBIA MUD, NPOJAXK PyYeK
nopackounnu c 440 Teicsay B 1944 rony po 2,1 Munnuona B 1947-m. Brie-
yariAllee NOCTUXEHNE, YIUTLIBAA, YTO B TOT TIEPUOJ] CTOUMOCTE
mopenu 51 Bospocna ¢ 12,5 po 50 gonnapos (co 100 go 400 nonnapos
B riepecyeTe Ha cOBpeMeHHble fieHbru). [Tockonbky pesepsyap ¢ yep-
HMTAMY MOXXHO OBINO 3aMPaBNATH CKOMBKO YTOAHO pas, a KPenKuit
pPYTeHMEeBBIll HAaKOHEYHMK TIPAaKTHYECKH He M3HANIMBAJICA, TaKylO
PYUKY MpaKTH4ecku He TpeboBamoch MEHATD.

Haxxe Moxoit-Hanp (Bo3MOXXHO, HECKOIBKO YAPY4YeHHbIil TeM,
Kak OBICTPO ero TeopMM OKa3ajuch BOCIIPMHATLI MAPKETHHIOM) He
MOr He NPUCBUCTHYTh OT BocTopra npu Buge mopemu 51. To, Kak
OHa JIKUT B PYKe, KaK BBINJIAJNT M KaK MATKO HAHOCUT YepHWIA
Ha Oymary — Bce 510 BocxuTuno Moxoit-Hapns, n o Haspan sty
PY4Ky coBeplueHHbiM 00pasuom nusaiina. Haumnasa ¢ 1944 ropa
OH Jaxke KoHcynbTHpoBan ¢upmy «Ilapkep». [locne storo gecatu-
NETHAMM XOJIMIIM CAYXM O TOM, 4TO pyuKy «Ilapkep-51» paspabo-
tan caM Moxoit-Haas. ®upma «Ilapkep» npopmomkana npofiaBaTh
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pa3nu4YHbie MOMIENMM 3TOM py4KM BIaoTh Ao 1972 ropa. Ilycts oHa
v 6bi/1a MPUMEPHO BIIBOE IOPOXKE, YeM TTPOYKIHSA CAMBIX CEPbe3HbIX
KOHKYPEHTOB, BCE PYUKM aHHON MOfenu ObUIM pacipofaHbl, IIpu-
Hecs CBOMM co3fatenam 6onee 400 MMIIMOHOB JoNNapOB NpHOBLIN
(B nepecyeTe Ha HbIHELIHUE NeHbI'M — HECKONBbKO MHHIIHap.IIOB}.

HeynuBurenbHo, 4TO BCKOPE MOC/E MPEKPaLleHMA BBITYCKa MO-
pemn «Ilapkep-51» PBHIHOK 3/MTHBIX PYy4YeK CTal pPa3Ba/MBAThLCA.
[Tpuuuna storo ouepuana: «[lapkep-51» crana my4ineit U3 my4IIux,
TaK KakK JIOM [OBEPH/IN, YTO N0 CPABHEHMIO C HEll BCe OCTalNbHbIe
PYYKM ABIAKTCA BTOPOCOpTHBIMU. HO mocreneHHo TexHonmoruye-
CKHMI1 IIPOrpecc MpMBEN M K €CTECTBEHHOMY MOPanbHOMY ycTape-
BaHMIO MEPLEBLIX PYYeK, HA CMEHY KOTOPBIM CTalu MPUXOAUTH, Ha-
TPHMEP, MUUIYIIME MAIITMHKM. C aTolf CMEeHOM TeXHONMOrUit cBA3aHa
elle OfiHa MHTEPECHas UCTOPUSA, KoTopas HauuHaerca ¢ Mapka Tee-
Ha M BO3BpalaeT HaC K NePUOAMUECKOi CUCTEME.

Mapk Tsen, Brepssie yBUAEBNIMIA MUITYITYIO MALIMHKY B Jei-
ctBum B 1874 ropy, cobpan mpakTuuecku Bce MMEBIIMECS Y HEro
MIeHbIM M, HECMOTPS1 Ha MMPOBYIO SKOHOMUYECKYIO [elIpeccHio, Ky-
nun cebe aror npubop 3a HeBooOpasuMyio LeHy B 125 nonnapos
(2400 ponnapoB B mepecyeTe Ha COBpeMeHHbIE LieHbI). MeHee yem
uepes HeJle/lio OH CTaJl IMCATh HA Hell MICbMa 3ar/IaBHLIMU GYKBaMu
(cTpOYHBIX Ha MMINYIMX MAIIMHKAX e He ObIM0) — 0 TOM, Kak
eMmy Xorenoch 6n1 m3baBuTbea or aroit wryku. «OT HEE OJTHA
TOJIBKO T'OJIOBHAA BOJIb», — cetoBan oH. MHorma cnoxkso
NOHATH, IEACTBUTENBHO MY TBEH JKanoBanca UCKPeHHe MU JKe Bce
Aeno OBINO B €ro MpMBbIUKe NOOPI03KaTh. Bo3MOXKHO, OH U NpeyBe-
mwauBan, Ho yxe B 1875 rofy oH paccTanca ¢ mUIIYIIeid MallMHKOA
M Pl BMECTO 3TOTO 3aHATHCA PEK/IaMO HOBBIX NepbeBbIX PyyueK
ABYX KoMriauui. Ero T4ra K oporum nepbeBbiM py4KaM HMKOTZA He
ocnabeBasna, ja)Ke eC/iM MUCaTh TAKMM [IEPOM MOXKHO ObIIO, TO/ILKO
uepThixanchk. Koneuno, no «Ilapkep-51» Tem Monenam 6bUI0 Aanexo.

Tem He MeHee Bpaf, M KTO-1MO0 NOCIOCOOCTBOBA/I OKOHYATE b~
HOJ 1o6efle MUNIYIMX MaLIMHOK HaJ SMUTHBIMM IIePbeBbIMM Pyd-
kamu 6onbiue, 4em Mapk Teen. B 1883 rojiy oH cian B M3JaTebCTBO
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IEPBYI0 PYKONMCh, HaOpaHHYI0 Ha MalIMHKE, — TEKCT pOMaHa
«Ku3Hbp Ha Muccucunmy. [Incarenp AMKTOBan poOMaH MalIMHUCTKE,
a He Habupan cam. A Korga Komnauua «PeMMHITOH», 3aHMMaBIIas-
¢ MPOM3BOACTBOM NHUIIYIMX MAalIMHOK, Monpockna Mapka Teena
TIpOpPEK/IaMUPOBATh 3Ty MpoAykuuio (Hexors TeeH Bce-Taku Kymua
BTOPYI0 MAIlIMHKY), OH OTBEPT 3TO NpeNIOkKeHUe B JOBONBHO Ipy-
60M nucbMe, KOTOpOe KOMIaHuA «PeMHHITOH» HameyaTana — u He
ommbnace. Jlaske MpocTOe CBHAETENBCTBO TOTO, 4T0 y Mapka Tsena,
CaMOT0 3HAMEHUTOrO aMEePMKAHI[A CBOEro BPEMeHHM, eCTh MUIyLias
MaIlIWHKa, 0Ka3a/10Ch NPEeKPacHOH PeK/IaMOM 3TOro YCTPOMCTBA.

Bce atu ucropum o tom, Kak TBen Knan nepbeBbie PY4KH, KOTO-
pbie 000)Kan, ¥ NOMb30BA/ICA HEHABUCTHBIMM MMINYIIMMM MAIUMH-
KaMM, NOGYEPKHMBAIOT, HACKOAbKO IPOTUBOPEYMBLIM HENOBEKOM
oH 6pu1. BeposaTHo, Mapk TBeH ABAA/NCA MOMTHON NPOTHBOMONOX-
HOoCTbI0 I€Te B mTeparypHoM miade. Ho ator nonynspHsliit u fe-
MOKPaTHYHBIN NIMCaTeNb PasfieNAn NBOMCTBEHHOe OTHOIeHue [€Te
K TexHonoruu. Mapk TBeH fa’ke He NMbITanca 3aHMMATbCA HAYKOM, HO
€ro, Kak M [€re, oueHb yBNeKanu HayuHble OTKPHITUA. B TO 3Ke Bpe-
ms, Teen comuesasncs, uro Homo sapiens [OCTaTOYHO pasymeH, YTo-
6b1 yMeTh MONb30BATHCA TEXHMKOM. [6Te BONMOTH 3TH COMHEHMSA
B cBoem «Qaycter. A Mapk TBen mmcan nmpomusBefieHns, KOTOpbIe
CerofiHA BIO/HE MOTYT CYMTaThCs Hay4HoM daHTacTukon. Hapagy
€ MIMPOKO M3BECTHBIMM GeNneTpuMCcTHUECKMMHM JIOLIMAHCKMMM poMa-
HaMM OH IUCAJI U KOPOTKME paccKa3dbl 06 u30bpeTeHnax, TeXHUKe,
NyTellecTBUAX BO BpeMeHH, paboTan B xaHpe aHTHYTONMK, a B 1O-
pasuTensHOM npousBeneHun «Crenka ¢ CaraHoi» faxe 3aTPOHYN
TEMHBIE CTOPOHBI TIEPUOINYECKON CHCTEMBI.

ITa UCTOPHA JUTMHOM BCETO AIBE ThICAYM C/TOB HAYMHAETCA C THITOTe-
THYecKoro obBana aki[Mii cranenuTeitHbIX KOMITaHuit okono 1904 roaa.
Pacckasumk, KOTOPOMY HaJi0eNno HY>KIAaThCA B IeHbrax, pelaer mpo-
nath cBolo beccmeptHyto ayury. Yrobsr o6cyauTs cuenxy, onu ¢ Cara-
HOJi BCTPEYAIOTCA B TOTHOYL B KAKOM-TO TeMHOM Oape, NmbioT rops-
YMii MyHII M 0OCYXKAAIOT Ty YApYyHaiolle HU3KYIO LieHy, 10 KOTOpOi
ceityac MayT YenoBeveckue gyum. Ho qocraTouHo ckopo pacckasuymk
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ofpanjaeT BHMMaHue Ha YAMBMTEIbHYK aHATOMMYECKYI OCOOEH-
HocTb CaTaHbl — OKa3bIBAETCA, TOT LISTHKOM COCTOMT M3 PajiuA.

3a mecTb neT Ao BbIXOM]A ITOr0 pacckasa Mapusa Kiwopu mopasuna
HayYHBII MMP CBOMMM pPaccKasaMW O PafiMOaKTHBHBIX 3/€MEHTax.
Bce ee cBepenms Obutn BepHbiMM, 1 Mapk TeH, BepoATHO, OueHb
BHMMATE/IbHO CNENM/ 332 HAay4yHBIMM HOBMHKAMM, YYMTbIBas, Kakue
Ma/IOM3BeCTHbIE Hay4Hble ()aKThl OH BIUIE]l B CBO€ IMOBECTBOBaHME.
M3-3a pagnoaKTHBHOCTM Pajius BO3[YX BOKPYT MeTajUla 3MeKTpPuay-
eTcs, mosromy CaraHa CMAET MOMMHECLEHTHBIM 3€/IeHbIM, i paccKas-
YMK HaXOAUT 3TO KpacuMBbIM. KpoMe Toro, paauii Bcerja Tenjee, YeM
OKPY>KAIollMe €ro MOpPOo/ibl, TaK KaK PasorpeBaeTcs MOA AEHCTBHEM
cOOCTBEHHOTO M3My4YeHUA. ITa TEMIEPATYPa SKCIIOHEHMAIbHO BO3-
pacTaeT 1o Mepe TOTO, KaK KOHLIEHTpalMA pajins B obpasiie yBenu-
umuBaeTcA. B peaynvrarte, Carana y TeeHa — poctom B mectb dhyToB
M OfjMH HH0itM U BecoM B 900 ¢ muITHUM QYHTOB — [OCTATOYHO ropAY,
4T06BI 3a)Ke4b CUrapy MpMKOCHOBeHMeM Tanbia. [Ipaspa, o orosa-
pMBAaETCs, YTO XOTen OBl COXpPAHUTB ATy curapy 1A Bonbrepa. Ycabi-
IIAB 3TO, PACCKA3YMK MpefaaraeT cobecefuuxy emle 50 curap, 4To0bI
TOT paspa MX APYTMM Be/IMKHM yMepIUuM, B yacTHocTH [éTe.

Danee B pacckase NofpodHO 06CYHaeTCA OUMCTKA PAIMOAKTUB-
HBIX METa/IoB. ITOT PaccKas, KOHEYHO, He AB/IAETCA 1eeBPOM, HO,
KaK Jyqinue o6pasubl Hayq4HO! (aHTACTHKM, OH JIOBOJILHO MPO30P-
nus. Ytober CaTaHa He CKMIas MIOLE, MUMO KOTOPbIX OH NIPOXOJMT,
€ro Ko»Ka MoKpbITa [I0/ICHUEM — €1l OJHMM HOBbIM 9/IEMEHTOM, OT-
kpbiThIM Kiopu. C HayuHOJ TOYKM 3PEHMA, 3TO HellyXa: «[1pOspayHasi»
nonoHuesas 060M0YKa, «TOHKaA, KaK KeNaTHHOBasA I/IeHKa», HUKOITa
He HelTpanu3oBana 651 &ap, MCXOAAIIMIA OT KPUTUYECKOH MacChl pa-
puA. Ho Mbl npocTuM TBeHY 3Ty HETOYHOCTH, MOCKONBKY MONOHMIT
3[leCh IMLIb MPUAET UCTOPUK AOTIONHUTENbHBII ApamaTtusm. Catana
MoeT yrpokars: «Ecnu s cbpoury ¢ ceba BepxHmit IOKpPOB, 3eMA,
OXBaueHHasi [[bIMOM M T/TaMeHeM, 06paTUTCa B nernen, a ot JIyHsi ocTa-
HYTCS1 TO/IBKO XJIONbs, KOTOPbIe paccenTcs Mo seeit BeenenHoit».

TeeH He Obi1 b1 TBeHOM, eciii 6b M03BoAKMN CaTaHe BBIMTY M3 3TOM
ucropuu nobegurenem. PapueBan miors CaTaHbl pasorpeBaeTcs Tak
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CM/IBHO, YTO OH BCKOpe NPU3HAETCA C HEYAAHHOW MpoHueir: «BHy-
TPEHHOCTH MOM IOMMPAaeT OroHb, A CTpajalo HeBbiHOCMMO». Ho
IWYTKX B CTOPOHY — yxke B 1904 ropmy Mapk Tben onacancs crpaum-
HOI1 CHJIBI AZepHOI SHepruu. Ecnn 6bi OH MpoXuI elie MoaBexa, To,
HECOMHEHHO, TM1Lb ITOKa4Yas Obl ro/IoBOi — yApY4eHHBI, HO efjBa /i1
YAMBIIEHHBII, — BUJIS, KaK JIIOJM CTPEMATCA CO3/]aTh PaKeThl C ALEpP-
HbIMM H0Ero/I0BKaMy, a He MUPHYK aTOMHYI0 9Hepruio. B ornnune ot
3KCKypcoB [€Te B TOuHbIE HayKH, HayYHO-(PaHTACTHYECKME PacCKashl
Mapxka TeeHa 1 CETOIHA OCTAKTCA JOBONBHO MNOYYUTENbHBIMH.

TeeH wuccnefoBam HIDKHIOKN YacTb MNEPUOAMYECKON CUCTEMBI
M MCTIBITanN pasodapopanue. Ho 3 Bcex ucTopmit o TBOpUECKMX TH4-
HOCTAX M XMMUYECKMX 3/IeMeHTaX HU Of[Ha He Ka)keTca Homnee rpycr-
HOM, JKECTKOM M IMOMCTHHE ¢aycmacr<0f1, YyeM MPUKTIOUYEeHKe 1103Ta
Po6epra Jloyania c ofHMM M3 3/1eMEHTOB C CaMOJi BEPXYLIKH TIepUo-
HBMYECKOi CMCTEMBI — JIMTHEM.

B nagane 1930-x, korga JIoya/ut u ero cBepcTHUKYM ObUIN €llje TOf-
POCTKaMM M YYW/IMChb B YaCTHOW MOArOTOBMTEILHOM LIKOJE, OFHO-
kiaccauku npossam Pobepra «Kamom». 310 cnoso 6e1o cokpa-
meHueM oT «KammbaH» — Tak 3Ba/M BOIOILErO 4He/lOBEKO3BEPH U3
IIEKCTIMPOBCKOIL Mbeckl «Byps». Jlpyrue yTBEpXKIAKOT, YTO 9TO C/IOBO
MpoMCcXOmMT OT uMeHK Kamuryna. B mio6oM crmydae, KImdKa MOIXONM-
Na NO3TY, TROPUBIIEMY B UCTIOBEMIATILHOM JKaHpe M AB/IABLIEMY Coboi
obpasen cymacbponHoro XynoxHuka. /lionbMu Takoro cknaga Obumm,
Hanpumep, Ban lor u Ilo, ubA reHManbHOCTb MPOMCTEKAET M3 TOM
4acTH [IyIIM, KOTOPas OCTaeTCA HEJOCTYIHON A OONbIIMHCTBA M3
HAaC, HeCNOCOOHBIX K XyJOKecTBeHHOMY TBop4ecTBY. K coxanenuio,
Jloyann ue Mor o6ysgars cBoe He3ymue rae-nmmb0o, KpoMe MOITHIECKHX
Npou3BefieHNit, OH OBbUI JIyHATMKOM B peayibHOM >Ku3Hu. OnHKIbI
OH 3aABW/ICA Ha NOPOT K APYTY M cTan 6eccA3HO 6OpMOTaTh, YTO OH
(Toyann) asnsercs [desoit Mapueii. B gpyroit pas, 6ymy4m B ropoge
Baymunrron, wrat Vuanana, Jloyann ybenun cebsa B TOM, 4TO MO-
’KeT OCTaHAB/IMBAaTbh MAIIMHBI Ha LIOCCE, MPOCTHPan PyKu, Kak Mucyc
Xpucroc. Jloysann yuran AeKLMK, Ha KOTOPBIX Lie/Ible Yachl TPaThi Ha
6eccMBICTIeHHYH0 6OTTOBHIO, TMO0 NepeenbiBa CTUXM OTOPOIIEBILMX
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CTYJIEHTOB B CTApOMOJHOM cTi/Ie Tenuucona u MunbroHa. B Bospacre
19 net oH mopean ¢ Bo3moONEHHOI M oTpaBuca 13 bocToHa B cenb-
ckui noM B TeHHECH — TaM XM/ OLMH 103T, KoToporo Jloyann Meutan
BUfIETh CBOMM HAacTaBHMKOM. IToaT BexnuBo 06BACHMA, 4TO OH, TaK
CKa3aTbh, He CIaeT KOMHAT M NOLIYTHI, 4T0, ecnu JIoyann Tak xouet, oH
Mor 6b1 060CHOBATHCA Y HETO Ha Ty Karike. JIoyann KMBHYT 1 yexan —
B MarasuH «Cupc»*. Tam ol npuobpen MoxXoHyo NaiaTKy 1 BepHyICcA
K TOCTENPMMMHOMY X03AMHY, COOMPasACh XKUTh Y HETO BO JJBOPE.
Jiureparypuyio o6mecTBeHHOCTb 3abaBaAnM 3TM  MCTOPMHM,
B 1950-e 1 1960-e rogpt Jloysnn 61 camMpiM 3HAMEHMTBIM [103TOM
B CIIIA, nomyyas mpemMuu 1 IpojjaBai MHOTOTbICAYHbIE TUPAXKH CBO-
ux npoussenenmi. Bce nonaranm, 4To ncMxuyeckue oTkIoHeHna Jlo-
ya/nna — cneji OT NPUKOCHOBEHUA Kakoi-T1o HesymHoli 6oxecTBeH-
HOWM MY3bl. PapMalleBTHYECKAA NCUXONOTUA — HAYYHAs AUCLMUIIIN-
Ha, TONBKO POPMUPOBABINAACH B Te TO/Ibl — MOI/IA TIPE/IIOKHUTH MHOE
obbacHenne. B oprauusme Kana npousoien xumuyeckus aucOanamc,
M3-32 KOTOPOrO Yy MO3Ta PasBUACA MaHMAKaNBHO-JENPECCHBHBIN
cunpipoM. O61LIECTBEHHOCTh BUIENA TOMBKO CyMacOpOHOTO YenoBe-
Ka, a He TIOATAYMBAIOLIUE eT0 MPaYHbIe MepeKUBaHNUsA, KOTOPBIE Clie-
nanu ero xyureBHO60MbHBIM U Bce 6omee ABCTBEHHO MOJ[TaIKMBATH
K 6ankporcrsy. K cuactoio, B 1967 romy B CIIA mosaswuica nepeeii
AeMCTBEHHbIA NpenapaT-HOPMOTUMMHK (3MOLIMOHANBHbIH CTabMIN-
sarop) Ha ocHoBe juTHA. OTuaapumiica Jloysnn, KoToporo Hesa-
JO/ITO 10 STOTO YNEK/IM B MCUXMATPUYECKYIO ieuebHuiy (rae Bpaum
oTO6pany y Hero peMeHb M IHYPKH), COIIACHIICA TIEYMTHCA.
JI10601BITHO, HO IPH BCeM CBOEM /iede6HOM MOTeHIMae TMTHIA He
MIpaeT B OpraHKu3Me HUKaKoi 6uonoruyeckoit ponu. OH He ABNAETCA
HM JKM3HEHHO BAXXHBIM MMHEPANTbHBIM BEIIECTBOM, B OT/IMYME OT XKe-
nie3a MM MarHuA, HY lake MMKpO3/ieMeHTOM Bpojie Xxpoma. Ha camom
JiefTe MMCThI TUTUIM — HEeBEPOATHO aKTUBHBIN MeTann. Pacckasbipa-
10T, 4TO MHOT/IA Y MOfIeil Ha XIOMYaTOOYMaXKHOi Ofiex/le 3aropanmuch
KapMaHbl, KOTIa BO3HUKA/IO KOPOTKOE 3aMBbIKaHUE MEXY NeXaluMu

* AMepHKaHCKaA TOPTOBaA CETh, CYMECTBYWMAA ¢ koHla X1X sexa. — ITpum. nep.
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B HUX TUTMEBbIMM OaTapeiiKaMM 1 K/IKYaMy U/l MOHETaMH. JTO MOT-
710 TIPOM30UTH NIPAMO Ha yru1ie. JIuTHii, MpUMeHAeMBbIi B apmalieB-
THHeCKMX nensax (B Bume comu, kKapbonara nuTus), Takke sefer cebs
He COBCEM Kak obbIdHOe mekapcTso. Tak, mogxpaTus MHQEKIMIO, MBI
IPUHMMAEM AHTHOMOTHMKM, YTOOBI YHWHTOXHTH Pa3MHOMXMBIIMXCA
MuKpo6oB. Ecimu mpuHATH TMTHIT Ha TIMKe MaHWKM MM B camoii rmy6o-
KOJi JIEpeccuit, OH He IPeKPaTHUT TEKYLIMi MM30]T, 4 TMIIb He MO3BO-
JINT HAaYaThcs cnegyouiemy. M xora yuerbimM 6bU10 M3BECTHO O TOI06-
Hoit addexTnsHOCTH NITHA ewe B 1886 rogy, Ko camoro HelaBHero
BpeMeHM HIUKTO He IIOHMMAJl, KaK MMEHHO paboTaeT ITOT Ipernapar.

JInTwii, NPOHMKAA B MOS3I, BAMAET HA MHOIME COEPXAIMECA TaM
NCUXOTPOIHbIE BEUIECTBA, M €r0 BO3JAEHCTBME NOBONBHO CIOXHOE.
Camoe MHTepECHOE 3aK/II04AETCA B TOM, YTO OH, II0-BHAMMOMY, Hapy-
IIAeT y YeNI0BEKa CYTOYHbIE GMOPUTMBI, APYTMMM CTIOBaMH, 06Hy/IAeT
HalllM BHYTPeHHue Yackl. Hacrpoenue soposoro yenoseka perynm-
pyeTcA BHemIHUMU (akTopamu, B 0COOEHHOCTH COMHEYHBIM CBETOM.
MbI cymiecTByeM B COOTBETCTBMM C 24-yacoBmiM uukaoM. Jlogu
¢ OMNOMAPHBIM PACCTPOMCTBOM MMEPEKUBAIOT TaKUe IUK/IBI He3a-
Bucumo ot feiicteua Conuia. Koraa onu uyBcTByIoT ceba xoporio,
MO3T 3a7IMBaeT MX «COMHEYHBIMI» HEHPOCTUMYNATOPAMM, U He0-
CTATOK COTHEYHOTO CBETa He BEIK/TIOHAET 3TOT «KpaH». MHorma Takoe
COCTOSIHME HA3bIBAIOT «IIATOJIOTHYECKMM 3HTY3uasMom». Crpaparo-
IMe MM JIIOIM NPAKTUYeCKM He XOTAT CIaTh, a MX CaMOYBEPEHHOCTh
AOCTHraeT Takux Macurrabos, Ipy KOTOPbIX Halll GOCTOHCKMIL 3HAKO-
mbiit u3 XX Beka Mor ObiTh BnonHe ysepe, 4to Caroit dyx uzbpan
ero HoBbIM BomnomeHneM Mucyca Xpucra. B KOHLie KOHLIOB TaKHe
MPUCTYIIBI UCTOLIAKOT MOST, /IHAK ToMaloTcA. BonbHble, cTpajaomue
TSXKENMON MaHUAKaIbHON fienpeccueil, HaXONAIMECS BO BAACTH I/Ty-
6okoit TOCKM, MHOT/IA He BCTAIOT C TOCTENM HeJleNnaMMU.

JIunit BmuAeT Ha BoipaboTKY 6€NKOB, PErymMpPYIOIMX BHYTPEHHUE
Yacel opranusMa. Kak Hu cTpanHo, 9T 4ackt cipsatanst B JIHK, BHy-
TPy 0COOBIX HEIIPOHOB, HAXORAMXCA TTy60oKo B Moary. Ocobbie benkn
Ka)KJ10e yTPo NpUKpeniaioTcs K uenobedeckoit [IHK, a o mpomectaum
OIpefeneHHOr0 BpeMeHy OTHensioTcs u pacnajaiorca. ConHeyHsiit
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cBeT BO30OHOB/IAET 3amac 9TUX GeIKOB, MIO3TOMY B CONHEYHbIE AHM
OHM NPUCYTCTBYIOT B Opranmsme ropas/io ponbiue. Ha camom srene atu
OenKit OKOHYaTe/IbHO PaclajialoTCA JIMILD C HACTYI/ICHMEM TEMHOTBI.
TlocneaHsas ABIAETCA 1A MO3Ia CUTHA/IOM, 110 KOTOPOMY OH [O/DKeH
aaMeTuThb «romywo» JHK 1 npekpaTuTh CHHTE3MPOBATh CTUMY/IATOPbIL.
Y 6071bHEIX MaHMAKA/IbHO-JIEITPECCHBHBIM CMHAPOMOM 3TOT MpoLecc
cObuBaeTcA, TaK KaK YIIOMAHYTbIE OENKM, HECMOTPA Ha YMEHbLIeHMue
MHTEHCMBHOCTH CONMHEYHOTO CBETa, OCTAKTCA IIPHMKPEN/ICHHBIMM
K JIHK. Moar 60nsHOro «He 0CO3HaeT», YTO YKe Mopa OTAbIXaTb. /In-
THI TTIOMOTaeT oTUeriATh 3Ti 6enku ot [JHK, noatomy yenosek mo-
xeT ycnokoutbca. ObpaTtute BHMMaHME: THEM COMHEYHBIN CBET BCe-
TAaKH OKA3bIBAETCA CHM/IbHEE JIMTUA U HOJAB/IET ero aeicTBme. JInb
xorga Bedepeert, mutuit nomoraetr JHK soiceobomursea. Taknm 00-
Pa30M, NMTUIT — 3TO AaneKko He
«CONIHEeYHbI cBeT B Tabnmerke»,

MHorue xyaoxHukn coobujaior, -
4To nocne npuema nuTwA wyacreyior | & CKOpee «anncsem, C reiipo-
NPATYTACHYE  yCMUDEHHe (usHONIOTNYHECKO TOYKM 3pe-
CROBTD TANAHTA. HHA OH IOOAB/JIACT COMHECYHBIM

CBET M BO3BpalljaeT CYTOYHbBIE

yachl K 24-4yacoBoMy LMEmy. Tak
NEKAPCTBO OfHOBPEMEHHO MPEMATCTBYET HAPACTAHMI) HOBOTO MaHMa-
Ka/IbHOTO 31IM30/1a U YAEPKMBAET YelOBeKa OT JIENPeCcCHM.

Jleuerue nuTueM cpasy ke nomorno Jloyanny. Ero nuunas xusHb
HOTeKNna poBHee (XOTA O TMOAHOM YCMOKOEHMM peuy He Owino),
1 B KAKOM-TO MOMEHT OH 06BABMT, YTO BH3A0poBel. B 3ToM HoBOM
fnA ce6a COCTOAHMM OH MOT OLIeHHTD, KaK CH/IBHO OTPABJIAN XU3Hb
OKPY>XKaloU{MM CBOMMHM BHIXOAKAMIAL: [paKaMi, MOTIONKAMM U PasBo-
pamu. [Toasus Jloyanna nonHa 4ecTHLIX M UCKPEHHMX CTPOK, HO OH
He Hamucan Hidero 6o/ee MPOHMKHOBEHHOTO, YeM kanoba uaare-
mo, Pobepry JKupy. OH cienan 310, KaK TOBKO Bpa4yM CTajM JaBarh
emy nuruit. Iloxanyii, aT0 camble Tporare/lbHble C/10Ba, KOTOpbIE
6bI7M CKa3aHEBI 0 XPYMKOI XMUMUK 4e/I0BE4eCKOro OpraHusma:

«CrpamHo mopymarb, bo6, — mmcan Jloysmi, — 4ro Bce Te
CTpajlaHudA, KOTOpble A MEPEKMI M KOTOPblE MPUUMHMA APYIHM,

304



Masa 14. Xya0MeCTBEHHbIe 3NeMEHTI

CAyYMITUCh M3-3 TOTO, YTO ¥ MEHA B MO3Iy HE XBaTalo KaKou-TO
comu».

Kusun Jloyanna nocie nepexopa Ha TUTHEBbIe MpenapaThl yay4-
IMaack, HO BAMSAHHUE JICHEHMA Ha €ro MCKYCCTBO HEOJQHO3HATHO.
Kak n HO)’EUIJT, OONBUIMHCTBO TBOPYECKHX J'IEOII,EfI CHHTAIOT, 4TO [IpH
nepexofie OT MaHHAKajbHO-JIeNPeCCHBHOIO CHMHJAPOMAa K TIPMINY-
ILIEeHHOMY M IPO3al4ecKOMY CYyTOYHOMY PMTMY OHM MOT'YT paboTarhb
NPORYKTHBHEE, HE CTpajas OT MaHMM M He TPars BpeMs BIYCTYIO
B niepuof genpeccun. Ho Bcerja Benchb Criopbl 0 TOM, He yXy/LLIaeT-
€A /1N MOCTIE TAKOTO «/IeYeHMA» Ka4eCTBO UX TBOPYECTBA, KO/Ib CKOPO
OHU TEPAIOT JOCTYI B TY YacTh AYIUY, KyAa OONbIIMHCTBO U3 HAC He
B COCTOAHUM JIaXKe 3arNAHY Th.

MHorue XyaoKHuMKM COO0OWIAKT, YTO TMOCAe MpUeMa TMTUS
YYBCTBYIOT MPUTYNNIEHHE W YCMMPeHue cBoero TamaHTta. OpuH U3
apyseit Jloyanna oTmedan, 4TO TOT 4eM-TO HaNMOMMHAl XMBOTHOE,
KOTOpoe Be3yT o 3oonapky. ¥ noasna Jloyanna nocne 1967 ropa,
Ge3yc/loBHO, MU3MEHW/IACh, OHA cTana Gonee rpy6oit H MOJUEPKHYTO
bonee HenpuyecanHoii. Kpome Toro, BhI3iopoBeBIIMit MTOIT nepe-
CTan pOXJaTh CTPOKM B cBoeM OyiiHOM pasyme, a NPUMHAICA BO-
POBaTb MX M3 YaCTHbIX NMCEM, IPUBOMA B APOCTD /II0ieN, KOTOPBIX
uutHposan. Jloyann sce xe nony4uil B 1974 ropgy Ilynutueposckyio
NPeMMIO, HO BCE-TAKM €r0 MOITHYECKMIT TANAHT He BhIAEPXKan neye-
Hus. Ceropns Jloys/iia 0YTH He YMTAKOT, 0COGEHHO 3TO 3aMETHO
B CPaBHEHMM C NOMYAAPHOCTBIO, KOTOPYIO €My IIPUHECIN IO/IHbIE
XWU3HM paHHKMe paboTbl. KoHewHo, mepuoguyeckas cucremMa He pas
BIOXHOBAANA [€1e, TeeHa M IPYTUX aBTOPOB, HO TMINBL THTHI, BO3-
MOYKHO, OKa3a/ICA TAKMM 3/IEMEHTOM, KOTOPbIi M3/leYnBaeT, HO Mo-
NaBnAeT Xy/oKecTBeHHble crnocobHocTu. M3 cymacmennero reaua
MUTHI MOKET chenaTrb 00BIYHOTO YenoBeKa.



15. 3 JIEMEHTbI BE3YMUA

551 Mn

TE.961 54,938

pd || Ba | Ke
106421 137,317 4

Poﬁep’r Jloyann ABnAeTCA TUIMYHBIM NpeACTaBUTENIeM JIIOfEH,
KOTOPBIX HasblBAlOT «CyMacllefluMMu XyaokHukamu». Ho
B Halllel KO/ZIEKTMBHOM IICMXO/IOTMM BCTPEYAETCA M Ipyras pasHo-
BMIHOCTB NofilobHOro paccrTpoiicTBa: cymacmepmmii yqeHsiin. Cy-
Macuiefjline y4eHble, y4acTBOBaBIIME B CTAHOBIEHMM NEpUOANYE-
CKOIi CHCTEMBI, OOBIYHO He BBI3BIBA/IN TAKOTO CUIBHOTO 061IeCTBEH-
HOTO pe3OHaHCa, KaK Ge3yMHble NMIOAM MCKyccTBa. BonmbuimHCcTBO
W3 HUX Be/IH COBEPIIEHHO HEMPUMEYaTeNbHYI NMMYHYIO KM3Hb. Mx
AyureBHbie H0Me3HM GbIM HE TAKMMM APKUMMU, A OIIMOKH — THITHY-
HBIMU /1A TAKOM Pa3HOBUHOCTU Ge3ymMus, KOTOpas MHOT/IA UMEHY-
TCA «IATONOrMYecKolt Haykoit» . CaMoe MHTepecHoe 3aKouaeTcs
B TOM, KaK Takoe 60/Ie3HeHHOE TOMEIIATeNbCTBO MOXKET CYIeCTBO-
BaTh B O/IOBE Ye/TOBEeKa HapA/Y ¢ 3aMeyaTeNbHbIM PasyMOM.

B omimune ot 60/bIIMHCTBA IPYTMX YYEHBIX, YHOMAHYTHIX B 3TON

kuure, Yunbam Kpyke, popusummiics B Jlonnone B 1832 rogy B cembe
NOPTHOTO, HUKOIZa He paboTajn B yHuBepcuTeTe, OH Obi/l IEPBLIM U3
16 meteit, a nosxe cam cran oryom 10 ornpsickos. YTobel npokop-
MHTb CEMbIO, OH HallMCa/l Hay4YHO-IOMYyIAPHYI0O KHUTY 06 anmasax,
a TaKKe 3aHMMa/CA pelakTMpoBaHKeM OesamnennALMOHHOTO M JO-
BOJIbHO JIETKOMBIC/IEHHOTO HAY4YHO-TIOMYIAPHOTO XYpHana, KOTO-
pelit HaspiBancA «HoBocti xumum». Tem He MeHee Kpykc — 6opopa-
ThIH 9€/I0BEK C OCTPEIMM YCAMM, BCET[a HOCUBILNI OYKHM — BBITION-
HWI HECKOJIBKO TEePBOKAACCHBIX HayYHbIX MCCNEOBAHMM C TAKMMH
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3/IEMEHTaMM, KaK CeNeH M Ta/l/iMil, ¥ 6b1 M36paH B 4YieHbl camMoro
NPECTUKHOTO AHIMMICKOTO HAY4HOro Knyba — Koponesckoro o6-
mecTsa. B Ty nopy Kpykcy 6bin Bcero 31 rog, a yepes 10 nert ero uyTh
6bINO He BBINIBBIPHY/M OTTYAA.

3akar Kpykca navancsa B 1867-M, korfa ero 6par ®@ununn mno-
6 B Mope™. HecMOTpA Ha To 4TO OHM BHIPOC/U B 6OMbIIOI CeMbe,
a BO3MOXHO, KaK pa3 noatoMy, Yunbam u ipyrue Kpykcet 4yTh ¢ yma
He COIITM OT ropsA. B Te rogsi ABiKeHMe CMpUTH3MA, 3aBE€3eHHOE
13 AMEpUKH, YKOPEHWIOCh B AHITIMM TOBCIONY, OT AOMOB apHCTO-
KpPaToB /10 PHIHOYHbIX 1aBOK. [lajke Takoi yenoBek, Kak cap ApTyp
Konan Jloin, BeigymaBiumii runeppaumoransuoro coimpmka lepno-
ka Xonmca, okasancsa crnocobeH yAenuTb YroloK CBOero obumpHo-
ro pasyMa ¥ CIMPHTH3MY KaK COBEpPIIEHHO [JOCTOBEPHOMY Y4€HMIO.
Knan Kpykcos, geTeif cBoero BpeMeHH, COCTOs/1 B OCHOBHOM M3 TOP-
rOBLIEB, MMIIEHHBIX He TONIBKO 00pasoBaHMA, HO M HAYYHOrO YyThbA.
Bca 6onbluas ceMbA cTa/la NOCEWATh MACCOBLIE CIIMPUTHYECKHE Ce-
AHCBI, YTOObI YCTIOKOMTHCA M NMOOOIIATLCA C HECYACTHBIM MOKOMHBIM
Oununnom.

OpHaXX[(bl BeYepoM YMIBbAM TaKKe COCTABMN KOMITAHWIO POJi-
HBIM. Bo3aMoxHO, U3 comuuapHocTi. MoXkeT BbITh, TOTOMY YTO elle
ofiuH ero 6par 6bi1 nomolHUKOM MeruyMa. Vinu utobsl ybeauts
BCEX He XOAMTHb Gonblle Ha Takue cHOpHINAa — B CBOEM NMYHOM
nuesHuke Kpykc oTBepran BO3SMOXKHOCTb «CIMPUTUHECKOTO KOHTAK-
Ta», CYMTAA CeaHC TMIIb OMIE3HbIM MomenEMdecTBoM. Ho, Korma
CKENTHYeCKH HACTPOEHHBIN YUILAM YBH/IEN, KaK MeJIMyM MIPaeT Ha
aKKopjeoHe 6e3 pyk 1 IuuIeT «aBTOMaTH4YeCcKue COOBLIeHMA» B CTH-
Jie TOBOPALIEN JOCKM (CTMIYCOM Ha HOLIEYKe), Y4EHbIN YCOMHWICA
B cebe. Ero sammuTHbIi 6apbep MOHM3MICA, 2 KOTZIa MEANYM Hadas
TPaHCIMPOBATh CITYyTAHHBIE 3aMOrH/IbHbIE co0bneHns oT Puammnna,
Yunbam sapeian. OH cTan XOOMTh Ha BCE CEAHCHI M IaXKe CKOHCTPY-
MPOBaJI CHElMA/TbHBIN NMPUOOP, MOMOraBIIMI OTC/IEKMUBATE NIENECT
OMyXMalomMX TyX0B B OCBElIEHHOM cBeyaMy KomHarte, CHOXHO
CKa3aTh, TO3BO/MII MM 3TOT HOBBIN PaIMOMETP — CTEKNAHHAA BaKy-
yMHaa konba, BHYTPU KOTOPOH HAXOU/NCA OYEHb YYBCTBUTENbHbIN
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¢dmiorepok, — o0HapyuTh Punnnna. Msl MOXEM TONMBKO TafiaTh.
Ho Yunbsama He OCTaBNANM T€ YyBCTBA, KOTOPbIE OH MCTILITHIBA,
Aepxa 3a PYKM POAHBIX Ha 3THX cobpaHuaAX. B KoHuUe KOHIIOB, OH
CTaN XOAMTDb TYAA PETYIAPHO.

M3-3aTakmx npuctpactuit Kpykc okasancs B MEHbIIMHCTBE CPen
CBOMX Konner-paiuoHanucToB u3 Koponesckoro obuecrsa — Bo3-
MOXHO, B abcomoTHOM MeHbInMHCTBe. [ToHuMas ato, B 1870 roay oH
MOMBITANICA 3aMacKMPOBATh CBOE MPUCTPACcTHe, 00bABMB Ko/leraM,
4TO BBIMOZTHA/ HayYHOE UCCNEJOBAHKME CIMPUTH3MA. BobIIMHCTBY
4sienoB 0611ecTBa 9TO MOHPABM/IOCh — OHM OKMAA/IN, YTO OH Paso-
6mauMT BCIO 3TY epeck B CBOeM OCTpoMm XypHane. Ho Boimno coBcem
Haobopor. Vimes 3a nnesamm TpM roga PUTYanbHbBIX MECHOMEHMIT
M BbisbiBaHMA OyxoB, Kpykc onybnukosan «3ameTtku o6 uccnepo-
BaHMM (PEHOMEH3, MMEHYEMOTO CIIMPUTYaMM3MOM» B MpUHafTe-
JKaBLIeM eMy nepuopnyeckom usganun Quarterly Journal of Science.
On cpaBamn cebs ¢ myTenleCTBEHHUKOM B 3K30THYECKUE CTPAHBbL,
Mapko [lono napanopmanssoro mupa. Ho BMecTo Toro uto6si 06-
PYWHMTECA C KPUTHKOIL Ha BCIO CTMPUTHYECKYIO YEITYXy — «/IeBUTa-
LHMIO», «(aHTOMOB», «TAMHCTBEHHbIE CTYKM», «CHAIONIME ABICHUA»,
“OTPHB CTO/IOB U CTYNbERB OT 3eM/TH», ABTOP 3aKMYU/L, 9TO HH 1IAp-
NaTaHCTBO, HY MacCOBbIi TUITHO3 He MOTYT 00BACHUTS (110 KpaitHen
Mepe, HOAHOCHIBIO) BCe, YTO OH BUJieL. ITO He GbUI0 peKIaMoi CIiy-
putH3aMa, Ho Kpykc yTBep:kpa, 4To oOHapyKun «ciefs» peanbHo
CYIIECTBYIOLIMX CBEPXBECTECTBEHHBIX CHIT -

Jaxke cTo/b cuepxaHHaA NOJAEPXKKA COIMPUTH3MA, BEICKA3aH-
Hasa Kpykcom, nopasunia Bcex xxuresneit AHITMYU, BKIOYAA CAMUX
CIMPUTYaNUCTOB. BLICTPO ONOMHMBIINCE, OHM Havany neTh Kpyk-
Cy ocauHy. Jlaxe Cerofina HEMHOTOYMC/IEHHbIE OXOTHUKY 33 MPU-
BUIEHHWAMM CCHIIAIOTCA HAa €ro JJaBHO YCTapeBUIYIO0 CTAaThi0 Kak
Ha «JOKa3aTE/ABCTBO» TOr0, MTO Ha)Ke camMbie YMHbBIE MIOOH MOTryT
npUOOWMTECA K CITMPUTH3MY, €CTM BOCIPUMYT €r0 HempenB3si-
10. Konnern Kpykca no Koponesckomy obutectsy 61 He menee
TIOpaXKeHBbl, HO 3TO 6bITO yIMBNEHNWe C NMpuMechio ykaca. Oun go-
Ka3piBamu, 4To Kpykc obMaHyT feimieBbIMu TPIOKaMM, IOAAANCH
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BAMAHNIO TOMIIbI M BBEICH B SEGJIY)I(JIEHHE XapHU3MaTH4YHbBIMM I‘ypy
OHu Taxxe NoaBEpriu }"HH‘{I'!H(E.I'DI.I.IIE];l KPUTHKE COMHMTENBLHBIE
OKO/TOHAYYHblE CHeKYNALMY, KoTopbiMu Kpykc npunpasun coio
pabory. Tak, oH 3anucan abconwTHO GecCMBICTIEHHBIE «JaHHBIE?
0 TeMmneparype W aTMocdepHOM JaBNeHMM B KOMHATE MeAMyMa,
nomnaras, 4YToO HEMATepHaTbHbIE CYILECTBA HE ABUIHCH OBl MeNuyMy
B «IJIOXMX MeTeoycnoBuAx». Xyxe Toro, ObIBlIMe NPYy3bs Meper-
M Ha TMYHble BbINa/ibl npoTuB Kpykca, HasblBas ero fiepeBeHI -
HOIJ1 1 NOFCaHOIM yTKOMA. EC/iM cnupuTyanncTsel MHOTAA LMTHPYIOT
Kpykca u cerogus, TO HEKOTOpbIe y4eHbIEe O CUX [Op HE MOIYT
NPOCTUTL €My 135-NIeTHIO MCTEPHIO, KOTOPYIO OH CIIPOBOLIMPO-
Bajl. OHM fae NPUBOLAT LMTATHI U3 €r0 MCC/IENOBAHMIL XMMNYe-
CKMX 3/IEMEHTOB B KayecTBE [I0KasaTe/lIbCTBA HAPAacTAIOLIEro cy-
MaclLeCTBMA aBTOPA.

Bugure nu, B MOMOOOCTH KPYKC OOHMM M3 l'lepB.'bU_( Ha4danl Mc-
C/NEemoOBaTh CEJIEH. XOTA TOT M AB/IAETCA BAXKHEHIIIUM MHUKPO3/JI€MEH-
TOM B OPTraHM3Me BCeX KMBOTHBIX (CHMXXEHME €r0 YPOBHA B KPOBYU
y 6onbubix CITA]JoM ABRAETCH BEePHBIM NpPefBECTHUKOM CKOPOIt
cMepTH), B GONMBIIMX 03X OH TOKCHYEH. AMepUKaHCKUe (epMephl
xopomuio 06 3ToM 3HaT. Ecnu nmmoxo npucMaTpuBaTh 3a KPYIHBIM
poraThiM CKOTOM, MACYIIMECA B MPepUM KUBOTHbIE MOTYT CHECTb
C/IMIIKOM MHOTO acTparaja* — pacTeHus u3 cemeicTsa 6060BbIx.
HEKOTOPHE BUJbI acTparaszia BHATHIBAIOT Ce/IeH M3 I104Bbl, KaK I'YG-
Ka. KOPOBbI, [nepecame acTparajid, Ha9MHAKOT IIOLIATEIBATBECAH,
CHOTLIKATbCH, Y HUX pasBUBAeTCH IMXOpPajiKa, A3Bbl M IOTEPA all-
MeTUTa — BCE 3TU CHMITOMBI M3BECTHBI MO OOLIMM HasBaHMEM
BepTAYKa. HO XXMBOTHBIM TaKO€ COCTOAHME TO/IbKO HPaBUTCH. ITO
BEPHEIFIIHHI.& NpH3HAK, CBH]],ETEHBCTBYIG[[[HI:"{, YTO CE/NIEH BBI3BIBACT
y CKOTa CBO€0Opa3Hoe cyMacuiecTBye. Y KOpPOB pa3BMBAeTCA 3a-
BMCMMOCTb OT acTparajla: HECMOTPA Ha €ro yKacHbie MoOO0YHBIE
3 eKTE, OHM He XKENAKT €CTh HUYEro, KpoMe 3TOI TpaBbl. ITO
HACTOAIMH HAPKOTUK A Tpasoaaubix. HekoTopsie mctopuxu

* OH xe Kowa4ni ropox. — ITpus. Hay. ped.
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¢ 6orarteiM BooOpaXkeHMeM JlaKe YBA3BIBAIOT TIOpakeHHe reHepa-
na Kac:'repa npu HHTTJ’E‘BHI‘XOPHE C TéM, YTO JOMIAAW €ro Conmpmart
Haenuch acTparana nepeq 6utBoir*. [IpMMeyaTenbHO, YTO Ha3BaHUE
«CefeH» HPOHCKD}IHT oT FPE‘IECKOI’O C/oBa, O3HAYAKILIETO ﬂi".[)fl-la)}.
UmenHo ¢ nyHo#M CBA3AH M TYHATU3M.

YVuuThHIBasA TOKCMYHOCTH 3TOTO 3/IEMEHTA, NOIBITKKU OOBACHUTE
rajynoumHaumy Kpykca Kak 1mocieficTBus OTPaB/IeHNs CE/IEHOM He
KaxyTcs 6ecnoysenHbiMu. Ho HexoTopbie ynpsmbie GpakThi He 103B0-
AT COITACUTLCA € 3TUM AMarHo3oM. OTpasiieHue ceieHoM 06bIYHO
HACTyIacT B TCYEHWE HENCTIN IMTOCTIE MTOTIAJaHMA 37IEMEHTA B OPraHN3M,
a Kpykc Ha4an rmyneTh B cepefiiHe JKU3HM, KOIZa YK€ JJaBHO Iepe-
cran paboTtars ¢ ceneHoM. Kpome Toro, MHOTO fiecATUNETHIT hepMepbl
HAYMHAKT MpPOKIWHATD 34-1t aneMeHT, KaK TOIbKO Y KOpPOBBI HAYHET-
CA BepTAYKa, HO MHOTME XMMWKH CK/IOHHBI MO/MaraTh, 4TO OPYTHE Be-
1IeCTBa, COJIepXKalllHecs B acTparajie, UTPAOT He MeHee BaXXKHYI0 POk
MpU 3TOM OTPABIEHUM U NOC/IEAYIoLeM nomeratenbcTee. Hakownery,
6opona Kpykca Bcerga 6bina B opsfike, a OfIMH M3 MEPBBIX CUMITTO-
MOB Ce/IeHOBOM MHTOKCHMKAIlMM — BhINafeHue BOIOC.

['ycras 6opona Takyke He NO3BO/IAET CYMTATh, 4T0 KpyKkc nocreneH-
HO CXO/IM/I C YMa M3-3a IPYTOro A0BUTOrO 3/1€MEHTA-IeNUAATOpa —
Ta/UINA, HAXOIALLErocs B «KOopuuope A108». Kpykc oTKpbil Tanimi
B Bo3pacTe 26 fieT (3T0 OTKpBITHE NpaKTHYecKn obecnednio emMy mus3-
6panue B unensl Koponesckoro obuiecTBa) U MpoOAO/IKAN IKCIEPH-
MEHTMPOBATh C 3TMM META/I/IOM B CBOE# 1ab0paTOpUM Ha MPOTAXKE-
Huu eine okono 10 net. Ho oH, BepoATHO, HUKOI/IA He BAbIXa/ TAKMX
MO3 TanmmA, 4To6kl 3TO OTPa3MNOChk Ha ero uHTennekre. Kpome rtoro,
pa3Be MOT Y€/10BEK, OTPEBHBHIHﬁCH B MOTOOOCTH TanmnHeM {HJ’IH ce-
JIEHOM), COXPAHUTb TaKOil OCTPBIH Pa3yM [0 MOC/EIHUX TeT KUIHU?
Kcrarn, Kpykc nopsan co cnmputiamom B 1874 romy 1 BHOBb 3aHA/I-
ca Hay4HO# paboroii. Emy ele npecTosno copepiinTh KPyIHbIE OT-
KPbITHA, Tal{, 0H ObLI NEPBLIM, KTO INPEAIIONOAH/ CYLLECTBOBAHUEC

* 3namenuTas B AMepike OMTBa MEXAY AMEPMKAHCKON KaBanepuei u 06 benMHEHHbI-
MM CHAIAMM MHAEHLICR CHY M WalenHoB B wioke 1876 rona, — ITpum. nep.
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usoronos. M paspaboran saxkueiee HoBoe HayyHoe obopynosa-
HUe, a TAKXKe MOATBEPAM/ HaMuM4Me re/IMA B NOPHBIX NOPOAAX, rae
3TOT ra3 Briepsble 06HapyxeH Ha 3emne. B 1897-m cap Yunbam 6bin
TIpPOM3BENEH B PbILlapy M B TOM K€ IOy 3aHA/NCA MCCIELOBAHMAMM
PanMOAKTHBHOCTH. B 1900 TONY OH [laXKe CTaJl [IEPBbIM, KTO NOMYYN/I
MPOTAKTHHMI (XOTA U He forajganca ob aTom).

Her, ysneuenue Kpykca cnupuTH3MOM /Tyuille BCero oObACHA-
eTCA MCUXOMOTMYeCKUMI MPUYMHAMMU: YOUTHIN ropeM H3-3a CMepTH
6para, OH MOAAANCS MATONOTMYECKOM HayKe elle /10 TOro, Kak Obin
NIPHAYMaH 3TOT TEPMHH.

Paccy)j(naa O TOM, 4MTO TaKOe «IIaTOMOrM4YecKas HayKaw», cienyet
MUCKITIOYUTE BCe HEBEPHBIE TOKOBAHMUA 3TOr0 MHOrO3HA4YHOIrO C/10Ba
U cpa3sy o0BACHUTD, YeM OHa He AB/IAETCHA. 3TO He MOLIEHHNYECTBO,
MOCKONbKY IIPMBEPMKEHLIbI Ia-
TONMOTMYECKON HAYKM YBEpEHbDI
B CBOEI MTPaBOTE — MPOCTO HU-
KTo Oonbilie UX He TNOHWMAET.

(yuiecTeyer HayuHas WyTka 0 NIOARX,
PEKOHCTPYHPYIOLWMK NaneoayHy:

€Cni 6bl CNOHBI BbIMEPNA MHOTO
BEKOB TOMY Ha3a/l, T0 NaneoHTonor,
OTKONABLLMIA CErOHA CKENET MAMOKTA,
CKa3an bbl, YTO 3TO KOCTH TMIAHTCKOTO
XOMAYKA € KNbIKAMM, @ He LUePCTHCTBI
TONCTOKOMXMiA 3B€pb € X060TOM.

IT0 He NceBjiOHayKa, obpasia-
MM KOTOPOT ABAAIOTCA, B YacT-
HocTH, (pefigMaM U Mapx-
CM3M — YYeHMs, KOTOpbIe NIlb
NPeTeHAYIT Ha HayKooOpasue,
HO He NPHAepHMBAIOTCH CTpPO-
roro Hay4Horo Mertopma. 3TO
¥ He IOIMTM3MPOBAHHAA HayKa, B Ka4eCTBe IpUMepa KOTOPoi MOXKHO
TIPMBECTH JILICEHKOBLIMHY. B c/Tyyae nonuTisalu My HayKH /II0IM Bbipa-
XKAKT MPUBEPXKEHHOCTD I0XKHOM HayKe 13-3a YTPO3 B CBOM aJipec Wi
NoJi BAMAHUEM NOPOYHOM uaeonoruu. Hakowell, 3To He 0ObIMHOE KIIH-
HUYECKOe NOMEIATENBCTBO M He TIPEICTABIeHNA IyIEBHOOONBHOTO.
910 0cobblit BUA CyMacIIeCTBUA, XapaKTEPU3YIOUWIACA TIIATEIbHbIM
M TICeBIOHAYYHO OGOCHOBaHHBIM CaMooOmaHoM. [laTonmormdyeckue
yueHble BBIOMPAIOT Kakoi-mmb0 pefkuit M mepudepuiiHbii deHo-
MeH, KOTOPBIi 110 KaKOW-TO IPWYHHE MX TIPUB/IeKaeT, i 6pocaioT Bce
CBOM Hay4HbIE YCTPEM/ICHUSA Ha TO, 4TOOBI I0Ka3aTh €70 PEATbHOCTD.
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Ho aTa urpa cTaHOBUTCA HEYECTHOIT YoKe Ha IEPBOM XOAY: TAKasA Ha-
YKa CITY>XMUT TONBKO [ YI0B/IeTBOPEHMsA IyOOKOI SMOLIMOHATIbHON
notpebHOCTH BepuTh BO 9ro-mubo. Cam no cebe crmpuTH3M He AB-
NIAETCA MATONOrMYECKOi HAYKO#, HO CTa/l TAKOBLIM B cmy4ae Kpyk-
€a, KOTOPbIii NIPOBOAMII TLIATENBHO MMOCTAB/ICHHBIE «3KCIIEPUMEHTDI»,
a 3aTeM MbITa/ICA JaTh MX Pe3yAbTaTaM HayuHoe 000CHOBaHMe.

Ho naronormyeckas HayKka He BCerjja KacaeTcs KakMX-TO Mapri-
Ha/bHbIX 06/macTeif. OHa NBILHO PacUBETAET M BO BIIOIHE [PU3HAH-
HBIX, HO CHEKY/IATHBHBIX AUCLUIIIMHAX, T/ie BCErNia CKYIHBI paKTuye-
CKME JJAHHBIE ¥ CBUJIETENBCTBA, 2 MMeloLIMecs (GaKTh CIOKHO MHTEp-
nperupoath. Hanpumep, cyiecTeyeT oTBETBIIEHME NTAaIEOHTONOTHH,
TNPEMETOM KOTOPOTO ABIAETCA PEKOHCTPYKIIUA 06/TMKA TMHO3aBPOB
M APYTHX MCYE3HYBUINX CYIECTB. 3/1eCh MbI CTA/IKMBaeMCA ellle C Of-
HUM BHIPA3UTETbHBIM IPUMEPOM MATONOTHYECKOM HAYKM.

Ha ompeneneHHoM ypoBHe HAIIM 3HAHMA O BHIMEPLIMX XKMBOT-
HBIX TpPaKTHMYeCKM paBHbI Hymw. Llenrni cxener ypaerca HaiTh
OYeHb PeJIKO, OTMeYaTKOB MATKMX TKaHeH ucyesaiouie Mano. Ecte
OfiHa LIYTKA O JIOMIAX, PEKOHCTPYMpYIouX maseodayHy: ecan 6ol
C/IOHBI BBIMEP/IM MHOI'O BEKOB Ha3a/l, TO [1a/IEOHTONOT, OTKONABIINHA
CErofiHsA CKeNeT MaMOHTa, CKasas 6bl, YTO 3TO KOCTH TMTaHTCKOrO
XOMSAYKa C K/IbIKaMH, 2 He IIEPCTUCTHIN TONCTOKOXMUIT 3Beph ¢ X060-
ToM. He 60nbIIe HaM M3BECTHO M O YePTax IPYTUX NOUCTOPUUECKHX
XKMBOTHBIX: [I0/10CAX, TOXOAKE, rybax, 6ploxax, Mynkax, pbilax, [MoT-
KaX, YeTbIpEXKaMePHBIX XeNy/IKax, ropbax, He ropops yxe o 6popax,
MONOBBIX OPraHax, KOITAX, eKax, A3bIKax u cockax. TeM He MeHee,
CPaBHMBaHMSA 60pPO3AKM M YIIyOmeHMsA Ha OKaMEHEBIUMX KOCTAX
C IETaNnAMM KOCTEIl COBPEMEHHBIX JXMBOTHBIX, OIBITHBIA y4eHbIil
MOXET MOBO/IBHO TOYHO OIMCATh MYCKY/NATypPY, HEPBHYIO CHCTEMY,
pasMmepsl, MOXOAKY, 3y0bl M fa)ke COCOObI CHOWIEHUA BbIMEPLIMX
XMBOTHBIX. [lajleoHTONOraM MpOCTO C/IefyeT OBITH OCTOPOXKHBIMU
W He C/TMILKOM YB/IEKATbCA 3KCTPANlONALMAMY,

[TaTonormyeckas HayKa BbIpacTaeT MMEHHO Ha IOYBE 3TOi OCTO-
poXHOCTH. B mpuHuMIle, ee NMpPHUBEPKEHIB MIPAIOT Ha HEONHO-
3HAYHOCTHM JOKasarTe/lbCTB KaK TakoBbix. OHM YTBEPXKIAIOT, 4TO
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pa3 y4eHble MHOTOrO He 3HAIOT, TO B HayKe BIIO/IHEe HaHJeTCA MeCTO
M 118 MX IOMOPOLIEHHOM TeOpuH. MIMEHHO TaKasA HCTOPHA IPMKITIO-
YMach ¢ MAPTAHLIEM M MEra/loAOHOM .

Drtauctopus Havanach B 1873 rony, korja OpuTaHCKOE MCCIER0BA-
TENMbCKOE CYIHO «HenneHakep» OTIPaBUIOCh U3 AHITIMU B 9KCIIEAN-
uuio mo Tuxomy oxeany. O6xoaAch BOCXMTUTENBHO NIPUMUTHBHBIM
OCHallleHMeM, KOMaH/ia Beibpocua 3a 60pT orpoMHBble Befjpa, 3aKkpe-
MUIeHHbIe HAa KAHATaxX A/IMHOM O TPU MUITH, U KOpabmb noTamum 3T
COCYJIBI 10 OKeaHCKOMY AHY. Kpome fMKOBMHHBIX phIb M IPYTHX TBa-
pen ucciefoBaTeny BEIYAWIN MHOTHE AECATKH CEPUIECKHX KaM-
HeW, HATIOMMHABIIMX OKaMeHe/ble KapTOQenuHbl, a TAKXKe JXKHUPHbIe
TBEpJble MMHEPAIM30BaHHbIe KOHYCHI, HAIOMMHABIIME MOPOKEHOE,
91 00BEKTHI, COCTOALME B OCHOBHOM M3 MapraHiia, BCTpe4anuch
Ha JIHe B /II00BIX YacTAX OKeaHa. ITO 03HAYANO, YTO 110 BCEMY MUPY
pasbpocaHo HEMCYMCIMMOE MHOXKECTBO TaKiX 06pasiios.

D70 6bUI HEpPBLII cloprpus. Bropoit o6Hapyuncs, Korja KoMaH-
fla MPUOTKPBLIA OAMH U3 KOHYcoB. OKasanoch, YTO MapraHel CKo-
MUICA BOKPYT TUTAHTCKOro 3y6a, HamoMuHaoulero akynuii. Camole
KPYTIHBIE U Y>KacHbIe 3yObl COBPEMEHHBIX aKy/ JOCTUIAKT B IIMHY
OKO/IO IEeCTH ¢ MONOBMHOM CAaHTUMETPOB. [IOKpbIThIE MapraHueM
UCKOTIaéMBble 3y6b1 UMeNU OIUHY mo 12,5 u bonee CAaHTUMETPOB —
HACTOALIME POTOBbIE KOTTH, cMOCOOHBIE KPOIIUTh KOCTH, KaK TO-
nopom. ITomb3ysach NPUMEPHO TaKUMMU K€ METONAMM OIEHKH, KaK
M IIPM M3YUEHMM MCKOTIaeMbIX CKeNIeTOB IMHO3aBPOB, MATE0HTONOTH
onpenemnm (Tonsko mo 3ybam!), 4To 3Ta aKyna, Npo3BaHHAA Me-
raJiofIOHOM ¥ BIIO/IHE TOAXOLMBIIAS HA [NIABHYIO poib B (uibme
«YemocTu-3», nmena yimHy oxkono 18-20 MeTpoB, Becuia IPMMEPHO
50 TOHH ¥ MOI/Ia Pa3BUBaTh CKOPOCTD 10 80 kMnoMeTpoB B Yac. Bepo-
ATHO, €€ MacThb ¢ 250 syﬁa.mn KycaJia ¢ CHJIOH B HECKOJIbKO AeCATKOB
TOHH. UyloBUIlIE NMTANOCh B OCHOBHOM [PMMUTHBHBIMM KHMTaMHM,
oOMTaBIIMMH B MENKMX TPONMMYECKHX MOpAX. BeposaTHo, Meranogo-
HBI BHIMEP/HM TIOCTIE TOTO, KaK MX TOTEHLMabHAA A0ObIYa MepeKo-
yepana B Gonee xonofHble ¥ rTy6OKNe BOAbI, HE MOAXONMBLIME /1A
MeTabonu3Ma 1 YTONMEeHUA HEHACHITHOTO amnMmeTHTa METaZloJOHOB.
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Mo cux nop sce Bnojne Hay4yHo. [laTosorua HauMHaeTCA ¢ Map-
ranua’ . OKeaHCKOE JJHO TaK IyCTO YCHIITAHO aKynbumu 3ybamu, mo-
TOMY 4YTO OHM COCTOAT MPaKTHYECKU M3 CaMOit KPENKOi M3BECTHOM
OpraHMYecKoi CybcTanmm. 3y6bl — eIMHCTBEHHAA YaCTh AKY/IbETO
CKeJleTa, KOTOpasA MOIONTY coXpaHserca rnyboko B okeane (6oinb-
IIMHCTBO aKy7 UMEIOT XpAlleBble cKeneTs). HemonaTHo, moyemy u3
BCEX METANIOB, PACTBOPEHHBIX B MOPCKOIi BOJIe, MMEHHO MapraHel]
MIOTHO OKYTHIBAET aKy/by 3y0bl, HO YYEHBIM M3BECTHA NIPUMEpPHAs
CKOPOCTB, € KOTOPOW OH HaKamiMBaeTCA: OT MOTYMMWINTMMETPA [0
MOMyTOpa MWIIMMETPOB 3a ThicAYY sieT. C NoMOLIbIO JaHHOTO Me-
TONla U3MepPEeHUA ONpefiefieHo, 4To abcomoTHOe GONbIIMHCTBO J0-
6bIThIX 3y60B Mera/of0Ha MMEIOT BO3PACT He MeHee IONYTopa MU/ -
JIMOHOB JIET, M 3TO 03HAYAET, YTO META/IOOHEI BHIMEPNM MPUMEPHO
CTO/IbKO BpeMeHM Hasaf,

Ho — aro u Gbia naselika, Kyna yCTpeMMINCh MHOTHE Mio6U-
Te/IM — HEKOTOPbIe 3yObl MEranofiOHOB UMENTH TTOPA3UTETbHO TOH-
KO€ MapraHUEBOE «IIOKPLITHE», KOTOPOE OlIeHUBANTOCh He Honee uem
B 11 ThICAY neT. B 3BOMOIIMOHHOM OTHOIIEHUY 3TO Ype3BbLIYANHO
KOPOTKMi nepuoj BpeMeHu. JIeHCTBUTEIBHO, a OTKYZla MbI 3HaeM,
uTO B 0603pUMOM BYAIyIIeM yueHbie He HaiiyT 3y6 Meranoona, 1no-
naBuIMit Ha AHO Bcero 10 Thicay net Haszan? Mm Bocemb? M co-
BCEM HETaABHO?

Bbl yxe norajsiBaetech, KyAa BeJyT TaKue PacCyMHeHMA.
B 1960-e ropsr HECKOMBKO 3HTY3MACTOB ¢ GyiHBIM BooOpaKeHneM,
HAYUTABIIMCH UCTOPMiL 0 «[lapke ropckoro nepuopa», 6bUIM MPAKTH-
YeCKH yBepeHsl, YTO KPOBOXKa/IHbIe MerajofoHbl 0 CUX Nop 60po3-
BAT npoctopsl MupoBoro okeaHa. «MeranofioH XUB!» — NPUHANTHCD
TPe3BOHMTDb OHM. M 3Ta nerenpia, paBHO KakK M UCTOPUM O «30He-51»*
wiu cnyxu o6 ybuitctBe KeHHenmu, ¢ Tex Mmop Tak M He cXomunia
¢ ycr. Camas pacnpocTpaHeHHas BepCUsA 3aKI0¥anach B TOM, UTO

* [Nonynerenfapunifi aMmepuKaHcKku il BOeHHbIH a3poipoM Ha tore wrara Hepana, s6nn-
34 KOTOPOro, N0 HEKOTOPEIM BEPCHAM, PETYIAPHO NPOMCXOAAT BCTpeyu ¢ HITO, —

IIpum. nep.
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METANONOHBl 3BOMIMOHUPOBAIM M MPEBPATUINCH B obuTarenei
OKEaHCKUX IyOuH, rjie Tenepb OXOTATCA Ha TMIAHTCKMX Ka/IbMapoB.
Kaxk u ¢pantomsr Kpykca, Meranofons: npednonoxcumensHo HEyIOBU-
mbl. Tak 3HTY3MacThI u3beranm oTBeTa Ha HEYOOHBIN BOIIPOC O TOM,
HO‘[EMY JKe TMIraHTCKMX a:(yﬂ HBIHY¢ TAK Majlo.

BeposiTHO, cerofiis HaiileTCsi HeMaJlo JIIofiel, KOTopbie B ITybuHe
AYLIM HANEKOTCS, YTO NOC/IELHNE MEra/IOfOHbI BCE el CKPbIBAIOTCH
roe-unbyas B 6esnue. [Ipasaa, aTa uies He BbIIEPKMBAET KPHTUKM
npu Gonmee BHMMATENbHOM PaccMOTpPeHMM. B 4acTHOCTM, aKynbu
3yObl, MOKPBITEIE HEOOBIYAMHO TOHKMM CTI0€M MapraHua, mpakTuye-
CKM HaBEPHAKA U3B/IE€YEHBI M3 JIPEBHETO CKaJIbHOTO CMOA, HaXO7AlILe-
rOCsi TOJI NI0XKEM OKeaHa (T7le OHM He HaKaI/IMBanu Maprasely), U iei-
CTBMTENBHO JTEXAT B BOAE OTHOCHMTENBHO HEQABHO. BEPOETHU, OHH
ropasno crapie 11 TeIcAY neT. VI x0TA CYHIECTBYIOT JaXKe OTNENbHBIE
CBUIETENbCTBA COBPEMEHHUKOB, AKOOBI Haﬁnmnanmnx JKHUBBIX METa-
JIOJlOHOB, BCE OHM TOIY4eHbl OT MOPAKOB — M3BeCTHBIX (JaHTa3epoB.
MeraonoHbl 13 MX MCTOPMIA abCYPAHO Pa3nUYAOTCA 10 pasMepam
M OYepTaHMAM Tela. Tak, paccKasbiBalOT O COBepIIEHHO Genoit aKy-
Nie, JOCTHUraBIen B Ky 6onee 90 MeTpoB (MHTEPECHO, YTO HUKTO
He jorajganca cdororpapupoBars 3TOro XuuHoro Mobu Juka). Bo-
obue, Bce Takue UCTOPMM, KaK 1 cBujieTenbcTBa Kpykca o cBepxbe-
CTECTBEHHBIX CYLIECTBAX, IO/IHOCTHIO IIOCTPOEHDI Ha CYObEKTHBHBIX
HMHTEPNPETALIMAX, bea ob6bekTHMBHBIX JOKa3aTENbCTE HEBO3MOMHO
MPUIATH K BBIBOJY, YTO METa/IONOHBI, MYCTh faXKe eAMHNYHbIE 0CO6MH,
CMOT/IM TIPOCKOMB3HYTh Yepe3 3BONMIOLIMOHHYIO TOBYIIKY.

Ho Hempexpainaiomascs 0XoTa Ha MeraaofoHa MpeBpaijaer-
CA B MNMaToONOrMi0 MMEHHO MOTOMY, 4TO CKENTHIIM3M CIENHATHCTOB
numb yroyOnseT denoBedeckyio Bepy. Jlloau fake He IBITAIOTCH
ONPOBEPTHYTh HOBbIE IAHHBEIE O MapraHle Ha 3y0ax, a TIpMBORAT
B Ka4yecTBe KOHTPAPryMeHTOB repouyeckue MCTOpuM o GyHTapax,
KOTOpbi€ JOKa3blBa/li HEINPABOTY 3aKOCHE/IbIX YYEHBIX B Ja/IEKOM
IIPOIJIOM. INocTrosHHO B Xony npuMep C UCIaKaHTOM — IIPHMHTHB'
HOM [TyOOKOBOAHOM pbI0OI, KOTOpasA paHee CYMTa/Nach BhIMEpPLIEH
0K0/10 80 MWIUITMOHOB JIET Has3ajl, NIOKa SK3EMILIAP ITOM TBApH He
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obHapyxuu Ha peibHOM phiHke B IOkHOM Adpuke B 1938 roay.
CorniacHo 3T0if OTHKe, y4YeHble, OMONBIIMECA OTHOCUTENbHO Lie-
NIaKaHTa, MOTYT OBITh HEMpaBbl M HacYeT MeranofoHa. CnoBo «Mo-
ryT» — BCe, 4TO TpefyeTca CTOPOHHMKAM CYIeCTBOBaAHMA Merano-
poHa. Begb MX TeOpMM O BOIMOXKHOM BbDKMBAHMM 3TOTO XMIIHMKA
OCHOBAHBI He Ha IIPUOPHTETE I0Ka3aTe/IbCTh, 4 Ha 3MOLMAX: HA Ha-
mexze, noTpefHOCTH B TOM, 4TOOBI B MUpe CYHmIeCTBOBAMO KaKoe-
HuOYyIE GaHTacTMYeCKOe JKMBOTHOE.

[loxanyii, HawIy4lIMM NpUMePOM MOKOOHONH 3MOIMOHAND-
HOIt MpeB3ATOCTH ABMAETCA CAENYIOLMA CHOMET — BeNMYAHIIMA
B MCTOPMM MATO/MIOTHYECKOIT HAYKM BCEX BPEMEH M HApOJIoB, AnaMo™
MUCTMHHO BEPYONIMX, coOnasuuTens QyTypucTOB, Hay4yHas rujpa:
XOTOTHBIN TEPMOANEPHBIN CHHTES.

Tonc u Onenmiman, Pneitnman u Iloxc. Ilpeanonaranoce, 4To
oHy obpasoBany BenMYaIIMit HAYYHBINH TaHAEM CO BpeMeH YOTCo-
Ha u Kpuka u sacnykmBaioT cpasHeHua nuub ¢ [Ibepom u Mapueit
Kropu. Ho mx crmaBa 6bICTpO MPOTHMAA, CENAB UX TIOCMEIIHILEM.
Ceronnsa umena b. Crennn ITonca 1 Mapruna ®nejiniMana Hano-
MMHZIOT TONBLKO O [03epPax, MOLIEHHMKAX ¥ 06MaHIIMKAX, TYCTh 3TO
M HE COBCEM CIPaBe/UINBO.

DKCIEPUMEHT, CO3aBUIMiI M paspywmsluii Kapbepsl [Tonca
u @neimana, 6b11, TaK cKasarTh, 06MaHuMBO NpoOCT. [IBa XUMKKA,
paborasiume B Yuusepcurere wrara KOra B 1989 ropy, nomecrinu
mannagueBblil SMEKTPOM B COCY C TAXKENOMH BOLOM ¥ IIPONTYCTU/IN ITO
HeMmy Tok. Ecnu cnenats 310 ¢ 06bI4HOI BOgoil, To Monekyna H,O
MpOCTO pachajiaeTcs Ha BOMOPOA M Kucnopof. Hedro mopobhoe
HPOUCXOIUT U B TAXENOH BOJIE, C TOM OrOBOPKOI, YTO MOTy4aeMblil
TaKkuM 06pa3oM BOOPOJi COEPXKUT B aTOME HE TOMbKO MPOTOH, HO
1 ofuH HeUTpoH. MTak, BMecTo 06bIYHOI MONEKY/Ib BOAOPO/A {Hl),
copeprkamest B 0bmiei CI0KHOCTH ABa TPOTOHA, [Tonc n PreifinimMaH

* AmaMo — KpenocTb, 3alMTHUKM KOTOPO#l (aMepuKaHIb) repoudeckn orbupanm
HAaTHCK MEKCHKAHCKOM apmiti Bo Bpema Texacckoft pesomounu ¢ 23 denpann no
6 mapra 1836 ropa 1 nornbau no4TH BCE 10 EAMHOTO; AMEPHKAHCKHIL CHMBO/ «10-
cnegrero Gacruonan. — ITpum. nep.
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MOYYH/IM MOJIEKY/IBI BOROPOJIA, COfiepXKalllie o [Ba MPOTOHA M 1Ba
HEHTPOHA.

OcobeHHOCTD 3KCIIEPMMEHTA 3aK/TI0Ya/Iach B TOM, YTO THAMKE/bIi
BOJIOpOA cBs3biBajcs ¢ mannaguem. Ilannapuit — aro Gemosarsiit
MeTal, 06nafaowni OfHIM IOPa3uTE/IbHBIM CBONCTBOM: OH CHO-
co6eH MOoI/IoIaTh OrPOMHOE KOMIMYECTBO Bofopoza, B 900 pas 60mb-
1ie cobcTBeHHOro o6bema. CUTyaLMA paBHOCH/IbHA TOMY, KaK ecin
6b1 TONCTAK BecoM 115 KMIOrpamMMoB IpPOITIOTHA HIOXKMHY adpu-
KAHCKMX C/IOHOB ¥ He TOTO/HE/ B TA/IMM HU Ha MWUIHMeTp . M Kak
TONBKO TaNNajMeBblil 3MEKTPOA HauMHA/A HAChINATLCA TAMKEIIBIM
BOJIOPOZIOM, TEPMOMETPHI 1 ApyTHe Aarunku Ilonca u Pnefiumana
sawkanuBanu. Bosja pasorpesanack ropasfo cuibHeE, YeM HO/DKHA
Gbla, TO ecTb Mozna Gvl, YIUTHIBAA CUNY NofaBaemMoro Toka. [loxc
coobuya, 4To BO BpeMs OIHOTO TAKOrO CKayKa TEMMEpaTyphl nepe-
rpeTas BOAA NPOXI/A AbIPY B Konbe, Kpsiliike TaboparopHoro crona
u gaxke B GeTOHHOM MOIy.

MHorga OHM IefiCTBUTENbHO PerncTpupoBanu nogobHbie ckay-
Kit. DKCIEPMMEHT BOOOILE MPOTEKAT XaOTHMYHO, MPU MCIIO/Ib30BA-
HHUM OJJHUX M TeX e 1ab0paTOPHBIX MATEPHA/IOB M B OIHUX M TeX JKe
YCTIOBMAX OH He BCer/ia AaBa/ ofMHaKoBble pesynbrarsl. Ho BMecto
TOTO, YTOOBI TIIATE/TbHO BBIACHUTD, YTO )K€ MMEHHO IPOMCXOAUT
C MannaameM, IBoe y4eHbIX Mopfanuck dpanTasnu u ybegunu camm
cebs, 4TO OTKPBINKM XONONHBI TEPMOAJIEPHEIN CHHTES, He Tpebyio-
LM HEeBEPOATHBIX 3BE3[IHbIX TEMIIEPATYP M HABJIEHUA, & MpPOTe-
KaloLMil MpU KOMHATHOJ Temmnepatype. OHU NPEANONOXUIN, 4To,
MOCKONbKY Ma/l/afiiil MOXET YIep)XUBaTh B CBOEH TOMILIE TaK MHO-
ro aTOMOB TSKENOro BOLOPOMA, 3TOT METAN KAKMM-TO 06pasom
CHMHTE3MPYeT re/Iuii U3 MPOTOHOB M HEUTPOHOB BONIOPONIA, BEIENARA
B XOJl€ 3TOr0 MPOIL[eCcca HeBEPOATHOE KONMUYECTBO SHEPTHM.

[Moctynus goBonbHO onpoMeTuyuso, [Tonc u OneffmMan cospa-
nu npecc-koH$epeHUMio, 4To6bl 06HAPOXOBATH PE3YNIBTAaTHl CBOUX
OnbITOB. V3 MX NOK/Iajia HeJBYCMBIC/IEHHO C/elOBA/I0, YTO BCE MM-
poBble SHepreTidecKue mpobaeMsl pemieHsl, aemeso u 6e3 Kakoro-
nubo sarpssHenua. CMM, B 4eM-TO ynogoOMBLIMCH NajjiafMio,
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MPOrZIOTH/IM 3TO TPaHMO3HOe 3asBieHne. Bckope BIsSACHUIOCH, 4TO
npyroii ydenbtit u3 KOtsl, puauk Crusen JKOHC, MpoBOANT MOK06-
Hble 9KCIIEPMMEHTBI, B Pe3yNbTaTe KOTOPBIX XOTe/ 3allyCTUTD TAKOM
xe npouecc. Ho [I>XKOHC NOCTYNMI OCTOPOXKHEE M OIMCal CBOM pe-
synbraThl bonee caepxanHo. [lonc u @neiiuman cpasy xe npespa-
THIMCh B 3HAMEHMTOCTEN, a MOOYANTEIbHBIN MMITYIbC, BOSHHUKIIMI
u3-3a BceobIIero MHTepeca K MX paboTe, Ka3anoch, 3aXBATHIT Jlaxe
ApyTuX y4eHbX. Bckope mocne ynmomaHyToli npecc-KoH(pepeHImn
COCTOANOCh coOpaHue AMEPUKAHCKOTO XMMUYECKOro obiecTsa, Ha
KOTOpPOM HallleMy TaHJIEMY allIOgUPOBaNH CTOA.

Ho Bo Bcex atux co6mITusax GbII ONWH CYIIECTBEHHBIH HIOAHC.
ITpesosnocs Ilonca m @neiinimMana, MHOTME YYeHBIE, BEPOATHO,
BCIIOMMHANM O cBepxnpoBogHukax. [Jo 1986 roma cumranoch, ¥TO
CBEPXIIPOBOLMMOCTD (M3MYECKM HE MOXKET BO3HMKATb B KaKOM-
6o BellecTBe NpK TeMIeparypax uinie —240 °C. Ho Bapyr nsa He-
MELIKMX MCC/IE[IOBATE/A OTKPLLIM BELIECTBA, IpuobpeTalolye CBepx-
MPOBOAALIME CBOMCTBA Npu OoNee BHICOKMX TEeMIeparypax. 3a 3To
mocTioKeHue oHM nonydnmau HoGeneBckyio mpeMmio B PEKOPAHO
KOPOTKMI CPOK — BCETO 4epes rojj nocie cBoero oTkpbirus. K pa-
60Te MOAKMIOYMINCH IPYTHE MCCNE0BaTE/bCKME TPYIINbI, U Yepes
HECKO/IbKO MecHIleB ObITH OTKPBITHI «BBICOKOTEMIIEPATYPHBIE» WT-
TpHEBbIE CBEPXITPOBOHMKY, TIEPEXOAUBIIINE B 3TO COCTOAHME YiKe
npumepHo npy -173 °C (B HacTosAIee BpeMA Haubomee BHICOKOTEM-
HepaTypPHBIM CBEPXIIPOBONHMKOM CYMTAETCA BENIECTBO, Mepexof-
mee B 310 cocrosanne npu —139 °C). Taxum obpasom, MHOTHME YHe-
Hble, OTCTaNBaBIIME HEBO3IMOXKHOCTDb CO3JIAHMA TAKMX CBEPXNpO-
BOJIHMKOB, OKa3a/luChb nocpamiensl. 31o cobpitue B dusnke Guu10
CPaBHMMO C OTKpBITMEM Lenakanra* B 6uonmormu. M B 1989 rony,
nofo6HO POMAaHTHKaM, BEPALMM B CYLIECTBOBAHME XKMBLIX Mera-
NIOIOHOB, 3HTY3HACThl XO/IOHOTO TEPMOAIEPHOTO CHMHTE3A MOIH
CCBIIATBCA Ha NPOPBIB B 00/IACTH CBEPXIIPOBOJHUKOB U N1OCOBETO-
BaTb CKENTUKAM He CIEIIUTb C ONpOBepXeHUAMU. [lefcTBRTENbHO,

* Orpap nonacrenépsix puif, JOAT0 cYMTABIIMACA BoiMepmnum. — [lpum. Hayy. ped.
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M, 6PEJ],}'IBLIIHE XOMOGHBIM TEPMOANEPHBIM CHHTE3IOM, XMaKNamu
HOBOTO IIAHCa ONMPOBEPTHYTh YCTapeBIIKe [orMbl. Takoe paccTpoii-
CTBO THITMYHO 14 HPHBEP}}(BHU.EB MaTONOTMYECKOM HayKH.

Hecmomps na paszpomuble 0M3nisnt CO CMOPOHbE NPAKMUMECKY BLEX
yuexbtx-cospemennuxos, Cmenau [Tovc u Mapmun Onefivuman 3aseninuy,
YO CMOZAIU 3ARYCIUMD MEPMOADEPHBITL CUHIMES NPU KOMHAMNOT
memnepamype. Hx ycmarioexa cocmosna us cocyda, 8 KOmopoM Hazpeeanace
RANEAAA 8004, U INEKMPOO0s, UI20MOBAEHHBIX U3 NAANAJUR — Memanna-
cynepabtcopbenma (Ocoboe cobpanue, 6uinuomexa Ju. Yunnapda Mappuomma,
Yuusepcumem wmama KOrma)
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Tem He MeHee HEKOTOpbIE CKeNTUKM, ocoferHo 13 KanudopHwuii-
CKOTO TEXHOMOTMYeCKOTO MHCTUTYTa, He CKpPbIBalM CBOETO THeBa.
CaM XOTIOfIHBI TepMOAEPHbIN CMHTe3 IPOTUBOPEYMT MX HAyIHO-
MYy 4yTbI0, 2 Boicokomepue [lonca u @neiiniMana Bo3MYIano Kak
noBefieHNe, HeJOCTOMHOe yueHbIX. [[BOe HOBOAB/IEHHBIX TEHMEB
pernu 060iTHCE Ge3 SKCIIePTHOM OLEHKM KOJUIET, KOTopas B Ta-
KHMX CTydasX AB/IsAeTcA o0LenpuHATONM, U IPOCTO 3asBUIM O CBOMX
pesynbrarax. HexoTopbie Ko/ineru fae cYMTaaM MX IDapraTaHa-
MM, JKealommuMy OpICTpO 060raTuThCs, 0COOEHHO MOC/e TOro, KakK
[lonc n Pneiimman 06paTHINCh HENOCPELCTBEHHO K IPE3UIEHTY
Hxopmxy Bymy, nonpocus BbilenuTh 25 MM/UTMOHOB [O/NAPOB Ha
camble aKTYya/lbHbie UccIeoBaHuA. [lepBoOTKpBIBATENM XOMOLHOIO
TEPMOAJIEPHOIO CHHTE3a MPOCTO OTKa3a/JIMCh OTBEYATb Ha BOIIPO-
Chl, CBAI3aHHBIE C 3KCIIEPTHOI IPOBEPKOI, KaK Oy TO BOIPOCH 00 1x
NajafMeBoN YCTAHOBKE M MMPOTOKO/IE IPOBEACHMA IKCIIEPUMEHTOB
camu 1o cebe Gpimn ockopbuTenbHel. OHM 3aAB/IANN, YTO HE XOTAT
HOMYCTUTB, YTOOBI KTO-HMOYIb YKpas MX MEH, HO CO CTOPOHBI Kasa-
JIOCh, YTO 3TH JIBOE Ha CAMOM Jie/l€ YTO-TO CKPBIBAKT.

Tem He MeHee yyeHble BCEro MUpa OTHOCHM/INCH K OTKPBITUIO
[Nonca u ®neiimmMaHa ¢ HAPACTAKIUM HefOBepueM (MCKIIOYeH!-
eM OBIIM UTANBAHCKUE UCCTENOBaTeNH, Tak Kak B MTanuu B To Xe
BpeMs 6bI/I0 CLieIaHo ellie OfIHO 3asB/IeHNne 06 OTKPHITUH XOTOHOTO
TepMosifiepHoro cuHTe3a), OHM yKe OCTATOYHO TOYHO TIPEACTaB-
nsamm cebe cyrs paboTe ABYX AMEPMKAHLEB M CMOITM IPOBECTH
co6CTBeHHbIE IKCMIEPMMEHTHI C TIa/I/IaINeM U TAXEIbIM BOLOPO/IOM.
Hauanach ynuuToxamomas Kpuruka ydensix u3 lOrsl, Tak kak mo-
NbITKH NOBTOPUTD MX ONBIT HE laBa/lM HUKAKOTro pesynbrara. Yepes
HECKO/IBKO HeJleIb II0C/IE, TIOMAIY, CaMoi MaciuTabHoii (co Bpemen
Tanmnes) cOBMeCTHOI KaMIlaHMM, HANpaB/IeHHOH Ha OMCKpenMTa-
LMI0 M ONpOBEpPKEeHME HAYYHOTO MCC/Ief0BaHMA, COTHU YYEHDbIX —
(OM3UKOB M XMMMKOB — YCTPDHIIH B BanTumope MaciiTabHBIi Cbe3,
Npu3BaHHBINA pasBeryars [Tonca u Oneimumana. Ouu 6eckoMnpo-
MMCCHO IPOJEMOHCTPUPOBaNM, 4TO y4eHnle u3 HOTh gonmycTunm
OoMOKM B CBOEM 3KCIIEPUMEHTE, TaK KaK NPUMEHAIM HeBepHble
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lnasa 15. 3nemeHTbl 6eaymua

MeTofbl u3MepeHns. OfMH U3 y4aCTHMKOB CO6paHNA IPENIIONOXMTI,
yro [ToHc u PnefIMal MPOCTO MO3BONANH HAKAN/NIMBATBCA raso-
ofpasHOMYy BOZIOPOAY, M MX KPYNHEHIIHe «TepMOAMIEpHbIe BCIIMe-
CKM» Ha caMOM fiefie 6l 06BIYHBIMM XMMHYECKUMM B3PhiBaMHu,
nopo6HBIMYU TOMY, KOTOPBI mory6un aupumxabns «[uHmeH6ypr»*.
Cambiit aKTMBHBIN «BCTIIECK CMHTe3a», B Pe3ynbTaTe KOTOPOro, Mo
cnopam Ilonca u @neitmmana, BeulecTso npoxrao xonby u cron,
NpoM301IeN HOYBIO, KOTAa B 1aGopaTtopuu HUKOro He 6p110. O6bIY-
HO Ha UCTIPaB/IeHMe HAYYHOIM OMOKM MK XOTA OBl Ha MPOACHEHME
CIOPHOTO BONPOCA YXOMAT rojibl, HO Ha XO/O/IHOM TePMOAJIEPHOM
CMHTe3e KpecT GBUI IocTaB/eH Beero Yepes 40 aHelt nmocie o6bspe-
HMs O ero OTKpeITUK. OfMH OCTPAK, MPUCYTCTBOBABLIMI Ha KOHpe-
PeHLMK, PE3IOMUPOBATI HECOCTOABIIYIOCA CEHCALMIO B BUJIE €/IKOTO,
XOTS M He OYeHb PATMUMYHOIO CTHILKA:

Tens of millions of dollars at stake, Dear Brother,
Because some scientists put a thermometer

At one place and not another

(decATkM MU/IMOHOB O/IJIAPOB Ha KOHY, OpaTniika,
M Bce moTOMY, YTO HEKOTOPbIE y4eHble

CyloT TepMOMeTp He TYAQ, Ky[a ClefyeT.)

Ho cambie MHTepecHbIe MCUXONOTMYECKHE MOCMENCTBUA 3TOro
Aerna nposBuIKCh nosgHee. [Torpe6HOCTH MOBEPUTL B AElUEBBI MC-
TOYHMK YMCTOM M HEMCCAKAEMON IHEPIMH JIJIA BCETO MHPa OKa3anach
C/TMIIKOM CH/TBHOM, /IIOJM He MOI/IM TaK GBICTPO YCIIOKOMTD JyTIIeB-
HbiY TpeneT. M Hadancs HOBBIN 31113071 NaTonornyeckoi Hayku. Kax
M B C/Iy4aAX C MCCMefOBAHMEM NapaHOPMa/bHbIX ABIEHMIA, TONMbKO
rypy (paHee B poiM I'ypy BBICTYNAIM MegMyMbl, a Teriepb — IToHc
u ®neiiiuman) o6nafan JOCTATOYHO! CHIIOHN, YTOOBI NOMYYUTDb HYXK-
Hbl€ Pe3y/IbTaThl, IPMYeM OH MOT 3TO CJIeNIaTh TONBKO B CIIELMa/lbHO

* Hemeuxwui nnpmkaﬁnh «l"nﬁneuﬁ)rpr». B Ka4¥eCTBe MONbEMHOI0 ra3a B KOTOPOM M-
NoNb30Banca BOAOpoN, notepnen Kpymenue s Howo- Flopxe M3-3a BO3rOPAHHMA BOJO-
pona. — ITpum. nep.
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YacTb V. 3nemeHTbl Yenoeeveckoro Xxapakrepa

MOJTOTOB/IEHHBIX YCOBUAX, A HE Y BCeX Ha BuAY. Pasobnayenne He
CMYTHW/IO, 3 TONBKO BOOAYLIEBMIO SHTY3HACTOB XOMOJHOTO TEPMO-
AnepHoro cunresa. [lowc u Pneiimman, B CBOIO OouyepeNlb, Tak U He
NPHU3HANM JOMYIIEHHbIX omuboK, a ux CTOPOHHMKM 3AIUMILAJIA CBO-
MX KyMMpPOB (a momyTHO — 1 camux cebs), oObABIAS TaHJeM Ha-
Y‘IHHMH 6YHT3PHMH, CAUMHCTBEHHBIMM I€HMAMMH, KOTOPbLIC CaEﬂa}iH
amo. HexoTopbie KPUTHKM IIBITANMACH NPENbABUTL IHTY3HACTAM pe-
SYﬂbTaThI CBOMX 3KCIMIEPMMEHTOB Ha MNPOTAXKEHUH €L HEKOTOPOIO
BpeMenu nocne 1989 rosia, Ho TepmosA iepIIMKY BCAKHI pas OIIpoBep-
rajv NpeabAB/IAECMBIE HM NOKA3aTC/IbCTBA C TaKO HaXOOgYMBOCTbIO,
KaKyio 1 6/113K0 He IPOSAB/IAIM B COGCTBEHHONM Hay4HOM paboTe. [To-
ITOMY KPMTHKM NOCTeneHHo 3abpocuum arto jeno. [Issug [yacreitn,
dusuk 13 KanndopHuiickoro TeXHOIOrMYECKOT0 HHCTHTYTA, pesio-
MUPOBaJI MTOIM 3THX JUCKYCCHIA B CBOEIT 3aMeYaTeNbHOM CTaThe, I10-
CBAIIEHHOM XO/NOJHOMY TEPMOAJICPHOMY CHHTe3y. B yacTHOCTH, TaM
ecTh TakKo# OTPBIBOK: «[I0CKO/IbKY TepMOANEPLIMKH CUMTAIOT cebs
co0611eCTBOM €IMHOMBIILICHHMKOB, OKa3aBIIMXCA B OCajie, BHY-
TPEHHAA KPUTHKA Y HMX MIOYTH OTCYTCTBYET. IKCIIEPUMEHTHI M TeO-
pHM COPaTHMKOB OOBIYHO MPUHMMAIOTCA 32 YHUCTYIO MOHETY, TaK KaK
ueHbl coob1ecTBa 6OATCA HABNEYh HA IPYMNY ellle Ho/ee CHIBHYIO
BHENIHIOK KPUTHKY, €C/IM O HOBBIX 3KCTIEPMMEHTAX Y3HAET KTO-TO
HETOCBANEHHBIN. B TaKuX yCToBMAX Cpean ITHX SHTYSMACTOB MOAB-
nAaeTca Bce Oonbine GeayMHbIX paHTA3EPOB, TONBKO YCYTYOMAIOLMX
NOTIOXKEHHE T€X HEMHOTHMX, KTO ellle OTHOCUTCH K JaHHBIM MCCIIE0-
BaHMAM KakK K cepbe3Hoit Hayke». COXKHO MpencTaBuTh cebe 6onee
TOYHOE ¥ eMKOE OITUCAHME TIATONIOrMYECKOM HayKy .

HPOHBJIHH MaKCHMaHbH}’IO CHUCXOQUTENBHOCTE, MOXHO OIINCATL
cnj‘qain‘l ITonca u Oneitimana crenyiommum obpasom. [Ipeacranser-
Csl MaJIOBEPOATHBIM, YTO OHM ObIIM OOBIYHBIMY LIAPIATAHAMY M C Ca-
MOTO Ha4ama 3Ha/IM, YTO XOJONHbIA TePMOSICPHbIA CMHTES — 3TO
B31[OP, HO enam 6bICTPO MPOCIABUTBLCSA, B KOHLE KOHIIOB, Ha [BO-
pe crosn He 1789 rop, korga MoXHO OBUIO IIpOCTO cBeXxarh, OCECTh
B GmoKaliuem NpUroposie M TaMm AypaduTb 0ObIBATENEH 10 BTOPOMY
kpyry. Mx obsasatenbHo noiiMamn 6bl Ha oK. BoaMo)kHO, cHavasa
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OHM COMHEBA/IMCh, HO MOTOM ObI/IM OC/IEIUIEHbI COOCTBEHHBIMYU aM-
OMLMAMM M CTIMILKOM XOTENM MCIIbITAaTh, KAKOBO KYNaTbCA B /y4ax
CIaBbl Mepef] BceM MMPOM, IYCTb M Heponro. Ho He MeHee BepOATHO,
YTO [IBOMX YHYEHBIX IIPOCTO BBEIM B 3abMy)KIeHMe CTPaHHble CBOM-
cTBa mannajuA. Jlaxe ceroffHa HUKTO He 3HAET, MOYEMY OH BIMUTHI-
BaeT TAKOE KOMMYECTBO BOJIOpofia. B kauecTBe sezk020 onpapmanus
pabotsl [Tonca u ®nefiniMana (HO He TOM MHTEPIPETALHH, KOTOPYIO
OHM TPEIOKUNM) CTOMT OTMETUTh, YTO HEKOTOpbIE y4YeHble Jeii-
CTBUTETBHO YCMATPMBAIOT HEYTO JOBOMBHO MHTEPECHOE B JKCITe-
PMMEHTax ¢ TannajiueM M TsKenon Bojioii. B Metanne o6pasylorca
CTpaHHbBIe MY3bIPbKM, & €r0 aTOMbI MEPECTPAUBAIOTCA HEOOBIYHBIM
obpasom. BosmokHO, B 3TOM npollecce Jjaxce y4acTBYIOT KaKue-TO
cnabsie agepubie cunsl. Cnenyer otaars gomxHoe [Toxcy u Oneitm-
MaHy — MMEHHO OHM CJIella/Ii mepBbie 1aru B 3Toi pabore. [Tpocro
OHH BONUTHM B MCTOPHMID HAYKK COBCEM HE TaK, KakK XOTEeNnu.

Pasymeercs, He Kafblil y4eHbli, 00/Ia/JaOlMii CKIOHHOCTBIO
K Oesymmio, NOrpy)kaeTcs B NaToNoruyeckyio Hayky. Hekoropbim,
nopobHo Kpykcy, ynaercs BpIpBaTbCA M3 3TOrO MOPOYHOIO Kpyra
M BepHYTbCA K cepbesHoit pabore. KpoMme Toro, ectb pefikue npu-
Mepbl TOTO, KaK MHMMbIE CTy4au [aTONOrMYECKOil HayKu B MTOTE
NPUBOIAT K Cepbe3HbIM HayYHbIM JocTivkeHnam. Hanpumep, Bumb-
refibM PeHTreH, CIy4aiHO OTKPbIBLIMI TAMHCTBEHHbIE HEBUAMMBIE
JIy4H, CAeNa Bce BOIMOXKHOE M HEBOSMOXHOE, 4T00bI yoeuuTn cebs
B COOCTBEHHOM HENPaBOTe — HO HE CMOI. A NOCKO/IBKY OH IPOSBMII
HaCTOMYMBOCTB M CTPOTO CIENIOBAJl HAYYHOMY METO/TY, TO, HECMOTPA
Ha CBOIO MEHTA/IbHYI0 HEYCTOMYMBOCTD, NEHCTBUTENIBHO CMOT TIepe-
TIMCaTh UCTOPHIO.

B Hoabpe 1895 roma Pentren paboran }rceﬁa B mabopaTopu, Ha-
xonmmBeicsa B llentpanbHoit lepmanun. OH 3KCiepMMEHTHPOBAN
¢ Tpy6koit Kpykca — BaXKHBIM HOBBIM MHCTPYMEHTOM, TIpeHa3Ha-
YeHHBIM 1A M3yueHuA cybaromubix asnenuit. Tpybka Kpykca Ha-
3BaHa B 4eCTh ee W306peTarens, C KOTOPBIM MBI y)Ke 3HAKOMBIL. JTOT
npuBOp COCTOMT M3 CTEK/IAHHOTO COCYHA, U3 KOTOPOTO BhIKayaH
B{JBJIYX, n J!IBYI MeTaaaudecKMx InacTHH, paCl’lﬂHO)KEHthI BH)’TPH
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YacTb IV. SnemeHTbl YEeNOBEeYeCKoro Xapakrepa

cocyna Ha 060MX KOHLaX TPyOKu. ECu mponmycTUTh MEXTy IacTH-
HaMM 3MEKTPUYECKUIT TOK, BOSHUKAET JIyd, TIepeceKalomuit BaKy-
YM, — IYYOK CBETa, HAMOMMHAIOMMI TabopaTopHblit cnenaddexr.
Cerofiis y4eHbIM U3BECTHO, YTO TAKOM Y4 COCTOMT U3 SMEKTPOHOB,
HO B 1895 rogy Pentreny u Apyrum ¢uankaM TONBKO NMPENCTOANO
3TO BHIACHMTD.

Konnera Pentrena obHapyXmi, 4TO €CTM BCTaBUTh B TPy6GKy
Kpykca maneHbkoe OKOIIKO U3 MPO3pavHOM anMUHIEBOH (omb-
ri (BcmomMHMM onbiThl Tlepa-Mursapa BpaHemapka, KOTOpBIA MO3-
JKe NPMBapUBal TATAHOBBIE OKOIKHM K KPOTMYbUM KOCTAM), TO NyY
IIPOCKOYMT Yepes Hee M yiteT B Bo3nyX. JIy4 uccaxan oueHs 6bicTpo,
Kak OyATO BO3yX ObI/I /14 HETO ANJOBUT, HO MOT [IOAICBETUTD hocdo-
pecuUMpyOLIMI SKpaH, Pacro/IOKeHHbI npuMepHo B 10 canTnMe-
Tpax oT Tpy6ku. HeMHOro HepsHuYas, PeHTreH B3A/CA NOBTOPUTE
BCe KCIEPHMEHTDI CBOETO KOJLIETH, HaKe Camble HE3HAYNTE/IbHbIE,
[ns aroro on cobpan B 1895 rogy mourn TaKyko ke naboparopHyo
YCTAaHOBKY, HO ¢ HeGompiuumu Mopudukanuamu. Bmecro Toro uro-
661 octaBuTh TPy6Ky Kpykca oronenHoit, o obepnyn ee YepHoii
6ymaroit. Takum 06pasoM, my4 MOT BbIAATH M3 TPYOKM TONBKO 4Ye-
pes ¢onery. Bmecto ocopeciupyommux coeiMHeHMIt, KOTOPbIMUI
MONTb30BAJICA €ro Konnera, PEHTTeH NOKPBIN CBOM IKCIIEPMMEHTA b~
Hbl€ TNIACTMHKY TIOMMHECIIEHTHBIM COelHHEHMeM Bapus.

O ToM, 4TO MPOM3OIINO Aanbllie, CYIECTBYIOT Pa3THYHbIE CBUJIE-
TenbcTBa. Korfa PeHTreH BBIMOMHAN KOe-Kakue MpOBEPOYHBIE Ofle-
paiuu, cTpeMsach yOeAUThCA, YTO My MPABUIBHO MPOXOIUT MEXAY
ITACTUHAMM, YTO-TO MPUBNEKTO ero BHuManue. [lo nanbonee pac-
NPOCTPaHeHHOM BEPCUM, 3TO GBI OKPHITHIN 6apueM Kycodek Kap-
TOHa, KOTOPhIit PeHTreH BepTUKATBHO MOCTABM HA CTOMMKE PAZIOM
¢ ycraHoBKoW. JIpyrue coOBpeMeHHMKM BCIIOMMHaIM, YTO 3TO Obln
nmct Gymaru, Ha KOTOPOM CTYZieHT BeiBen GykBy A umm S manbijeM,
MCravyKaHHbIM B GapueBoM mopomxke. B mobom cny4ae, Penrren, ko-
TOPBIM He pasauyal L{BeTOB, CHa4a/a AO/KeH OBl TONBKO Y/IOBUTh
nepugepuyeckum spenmem bensie 6mmkn. Ho Beaxumit pas, korga o
BKJIIOYAJI TOK, HOKpbITas Oapuem riacTurka (mnu 6yksa) cusna.
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Pentren y6eamics, yto u3 obepuyroit Tpy6xu Kpykca ne mcxo-
nuT HuKakoro ceeta. OH cufen B TeMHOI 1abopaTopun, B KOTOPYIO
He MOTNM Mnonajiatk conHeynsie 6muku. Ho B T0 e Bpemsa Pentren
3Ha/, 4TO NMy4M, Mcxopsaumme u3 Tpybxku Kpykca, MccakaioT o4eHb
6bICTPO M MPOCTO HE MOTYT MONACTb Ha NAACTUHKY MM BbIBEJEH-
Hy10 Ha 6ymare 6yksy. [losxke OH npusHaBanci, 4TO CHaYana sarno-
fo3pun y ceba rammonuHanmu. Pasymeercs, Bce Aeno 3aKI04anoch
B Tpy6Ke, HO OH 6bIT aGCOMIOTHO YBepeH, YTO HUKaKHe Ty4M He MO-
IyT MPOHUKHYTh CKBO3b YEPHYI0 MaTOBYI0 Oymary.

MTak, OH YCTaHOBM/ Ha CTO/E 9KPaH, TIOKPHITHIN Hapuem, u pac-
CTaBUN HApOTUB TPYOKM, HA NIYTH Ty4a, MOMABUIMECH MOJ PYKY
npegMeThbl, B TOM YMC/IE€ KHMHIY. PeHTreH McCOBITaNmT CMecCh yXkaca
4 BOO[YIIIEB/IEHMA, KOTa Ha 6apuenom SKpaHe BRICTYNIMIN KOHTY-
pbl KAMO4a, KOTDpHﬁ OH TMOMOXUN B KHHUTY B KaUeCTBE 3aKIalKH.
Kakum-To 06pa3om 3TOT OMBIT MO3BONAN 8udemb CKB03b Hpedme-
mbi. OH NMO3KCTIEPUMEHTUPOBA ¢ BelllaMy, MONOXKEHHbIMU B 3a-
KPbITbIE [JE€PEBAHHBIE AIIMKH. Onu Taxxke ObIIM OTIMYHO BHHBI.
Ho HacTosmas HKYTh, MCTHHHAA YepHas Maruf CBepIIMIACh, KOT-
na PentreH ymepkuBaa HanmpoTMB TPYOKM KYCOK MeTauna, a Ha
aKpaHe ¢ Gapuem yBupmen xoctu coOcTBeHHONM pyku. TyT oH pe-
LWL, MTO O Ta/NMOLMHAUNKY pe4b HE MAET — BEPOATHO, 3TO IIOMTHOC
YMONOMCIIATENBCTBO.

CeropHs Mbl MOXEM TONbKO YNbIOHYTbCA TOMY, KaK HEMpo-
cTO 6bIIO OTKPLITh peHTreHoBcKue myun. Ho obparure BHMMaHue,
K KaKMM HeoOBIYHBIM BbIBOJAM OH CHayasa npuuen. Bmecro toro
YTOObI YXBATUTBCA 32 MPUBNEKATENbHYI0 MbICTb 00 OTKPBITHM CO-
BEPIIEHHO HOBOTO ABJIEHNS, PEHTIeH NIPEAmONoXMII, YTo Ife-To 0~
nycTun omubxy. PasouapoBaHHBIA 1 TIOMHbIN PEIIMMOCTH caM ceba
OTIPOBEPrHYTh, OH YEAMHUNCA B MabopaTopuu Ha LENBIX CeMb He-
Ienb, KOTOPBIE MPOBEN 3a HeycTaHHOM paboroit. OH 0TKaskIBaNCA OT
MOMOIIH naﬁopanmn u €1 BTOpPOMNAX, 3abeIBas MpOXKEBbIBATD ITHIITY.
PenTreH fjaXke MouTH He PasroBapUBal C CeMbel, a MPOCTO BOpYAL.
B otmmume ot Kpykca, 0OXOTHMKOB Ha MerajiofioHa, HakKOHell, B OTNK-
yue ot IMonca ¢ Pneitmmanom, Pertren paboran He noknajas pyk,
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CTPEMACH BINHUCATh CBOK) HAXOAKY B I'PaHMUbl M3BECTHBIX 3aKOHOB
dusuxu. OH coBceM He XOTeN OBITh PEBOTIOLHOHEPOM.

ITo HpOHWH C}'nbﬁbi OH JIEHCTBUTENBHO CJIeNaN BCe, YTOOHI He CKa-
THUTBCA B MATOMOrMYecKy1o HayKky. Cratbu PeHTreHa cBUAETENbCTBY-
0T, 4TO OH He MOT M36aBMTbCA OT MBICIM O CBOEM CYMAacCIIeCTBUM.
Bonee Toro, HeXemaHue pasroBapuBaTh M HEXapaKTepHas /IS HEro
Pa3pasKMTENbHOCTD 3aCTABIAIM U IPYTUX JIIOJIEH YCOMHUTBCA B €10
AyuweBHOM 3gopoBbe. OH B LIYTKY npusHanca coeil xeHe Bepre:
« celyac 3aHMMANOCH TAKOM paﬁoToﬁ. YTO JIIOOM MOTOM CKaxyT:
“Crapux Penrren coBcem cnarun!”» B to Bpema Pentreny 650 50,

u bepry HaBepHsaka ypuBnanm

" TaKME C/T10Ba.
Korpa M3MyueHHbI COMHEHHAMM

PenTrex cooBwmn Bcem CBOMM
eBPONEACKUM KONNEram, 4T0 OTKPbIN
«PEHTTEHOBCKME y4Yit», EMY CHauana

HWKTO He NOBEPHA.

A tpybka Kpykca npopon-
Aanma MojceeunBare Oapme-
Bbl€ II/IACTMHKM, HECMOTpPA Ha
TO 4yT0 PeHTreH oOTKasblBajiCcA
B 9TO N0BepuTh. V1 BOT y4yeHbIi
NPUHANCA  [OOKYMEHTMPOBATb
aToT q)EHOMEH. Onatek e, B OTAMYHE OT TPEX ONMCAHHBIX BhLILIE
3TM30/I0B TIATONMOTMHYECKOH Hayku, PeHTren mrHopuposan mobbie
MUMOTIETHBIE WK HecUcTeMaTudeckue 3 PekThl — BCe, HTO MOIMIO
oKa3aTbcA cyObeKTHBHBIM. OH no6uBanca muub 06BEKTUBHEIX pe-
3YNIBTATOB, HATIPMMEP AKCTIEPUMEHTHPOBAI C TPOSBIEHHBIMU HOTO-
nnacTuHKamu. HakoHel, y>ke 06peTa HeKOTOPYI YBEePEHHOCTD, OfI-
HaXJIbl Be4epoM OH Tipurnacun B naboparopuio Bepty u nogcrasun
MOJ, TAMHCTBEHHBIE TyuM ee pykKy. JKeHIuHa, yBUIEB CBOM KOCTH,
MPOCTO YXKACHYNIACh, PENIMB, YTO 3TO Mpef3HaMeHOBaHKHE CMEPTH.
[Tocne aToro oHa OTKa3bIBanach BXOAUTH B 3Ty XKYTKYIO naﬁoparo—
pMiIo, HO ee peakiius okasana Ha PenTrena Heusrnagumoe Breyatie-
Hue. BosMoykHO, 9170 OBIT CaMblit 3HAYUTENLHBIR MOCTYNOK, KOTO-
pouit Bepra coBepumna s my>xa, — a Penrtren ybemuncs, 4to He
BBI[yMan BCe 3TO.

W BOT M3MyueHHbII COMHeHUAMY PeHTreH coobimn BceM CBOMM
eBPOINENCKNIM KOJIJIETaM, YTO OTKPBLI «PEHTTE€HOBCKME /Y4 M».
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Ha odHom u3 nepsbix PEHMIEHOBCKUX CHUMKOB Mbi BUOUM KOCIIU U 3AMEYAMENBHOE
xonvuoe bepmu Perimeen, menbt Bunveenoma Perimeena. Buavzenvs, onacasuiuiic,
YIMO COWIEN € YMA, YCNOKOUACH, K020a Cynpyza moxe ysudena caou Kocmu Ha
noxpumoti 6apuem naacmunke. Ona, Gydyuu He maxoli 0MeaxHow, NPUNANG 3mom
CHUMOK 3a Nped3nameHosatie cmepmu

EcrecTBeHHO, CHaya/a €My HMKTO He MOBEPU/ — KaK He BEpMIK
Kpykcy. Yepes MHOrO /ieT ipyrue y4eHble C TAKMM JKe CKelTUIU3-
MOM OTHECYTCA K PacCKasaM O XKMBbIX MerajJoJoHax M O XONOJHOM
TepMosAiepHOM cuHTese. Ho PeHTreH 1efcTBOBaN TEPHIENMBO U CIIO-
KOWMHO M Ha KaXK[blii KOHTPapIyMEHT OTBeYall, YTO YXKe MCKIKYHII
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TaKy BO3MOXXHOCTh — IO TEX IIOP, [TOKa Y KO/nmer He OCTanoch HM-
KakKMX COMHEHMil, 3TO [JOKa3blBaeT, YTO Y NATONOrMYeCKON HayKu
€CTb U CBeT/IaA CTOPOHA.

MccnenoBatenn MOryT »KeCTKO OTHOCMTBCA K HOBBIM MOEAM.
Mox#Ho mnpefcTaBuTh cebe, Kak KTO-TO M3 Y4€HBIX CIIPAUIMBANT:
«YT0 3TO 32 TaMHCTBEHHbIE Jy4YM, BuibrenbM, KOTOphle HedameT-
HO IIPOHMKAIOT 4epe3 HepHyH OyMary M jaxke BLICBETMNM KOCTH
y Bac B pyke? bpocrre!» Ho, korja PeHTreH 0TBeYan HeompoBep kM-
MBIMM AOKA3aTECABCTBAMM, HCONHOKPATHO INPOBEPEHHBIMUM B XOZE
9IKCIIEPMMEHTOB, OONBIINHCTBO CKEIITUKOB OTKA3bIBAMHCh OT CBOMX
NPEXHUX MPENCTABICHNI M BCTABA/IM Ha er0 CTOpOHY. O6BIKHOBEH -
HbII mpodeccop cTan repoeM oT Hayku. Vimenso on B 1901 ropy
nomy4un nepeyio B ucropuu HobeneBckywo mpemuio mo ¢usmke.
Cuycra 20 ner ¢usuk Ienpu Mo3nu cMOr COBEPILUTD PEBOTIOLIMIO
B NMEPHOAMYECKON CHCTeMe, BOCTIONb30OBABIINCH TAKOI JKe YCTaAHOB-
KOit, ¢ KaKoif paboTan Pentren. A 6onee uem uepes 100 net mocne ot-
KpbiTHA PeHTrena miomy 66111 IO-NMpeXXHEMY CTONb TPU3HATE/IbHbI
BeTMKOMY puanky, uto B 2004 rojiy camblit TsDKE/IBI 13 M3BECTHBIX
Ha TOT MOMEHT 3/IeMeHTOB, Ne 111, u3 yHyHyHma ObI/I nepeMMeHOBaH
B pEHTTeHMI.



YACTbV

HAYKA OB OJIEMEHTAX
CEroaHAa u 3ABTPA



16. TNYBOKO HUXE HYNA

sn][ar][nd][re

P eHTreH He TOJIbKO IIOKa3aN IpMMEp BeJIMKONEIIHOTO M Tuia-
TeTbHOT0 HAYYHOTO MccnefoBaHmus. OH TakyKe HallOMHUIT KO-

JIETaM O TOM, YTO B MEPHOAMYECKOI CHUCTeMe perynapHo obHapy-
KMBAIOTCA HOBBIE CIOPNPU3bL. [laike ceroflHA Mbl TO M JeN0 y3Ha-
eM 00 3neMEHTax YTO-TO COBepIeHHO HOBOoe. Ho GONBIIMHCTBO
«NMEerK1X» OTKPBITUI KO BpeMeHu PeHTreHa y»ke Gbiny coBepilieHsi,
M 1A OOHAapYKeHMA HOBBIX 3/1EMEHTOB TpebOBaNOCh MPOABHTDH
HEMaNYI0 M300peTaTeIbHOCTb, YYeHbIM MPUXOAUIOCH «HOMpatiiu-
BaTb» BEIIECTBA B KpaliHe HeCTKUX YCTOBUAX, 0COBEHHO MO Aei-
CTBMEM CUMbHEIIETr0 X0M0/Aa, KOTOPIl FTMITHOTU3HPYET /TeMEHTHI
M 3aCTaBMAET UX BeCTH cebA HeoOBIYHO. IKCTPeMaNbHbIA XOIOf He
MpefIBEMIAET HUYETO XOPOINEro M JUIA ofiel, CTPeMAIIMXCA K HO-
BbIM OTKphITHAM. K 1911 rofy pocroitnsie nocnegoBarenu /Iponca
u Knapka yxe ycnenu uccnefnosath 60/1bIIYI0 4acTh AHTAPKTUKM,
HO HOTa 4e/IoBeKa ellle HM pa3y He cTynasa Ha KOkHblit nomoc. 31o
Heu36eHO NPUBEIo K 6eCKOMIPOMMCCHOM NOHKe MY BbAK0-
WMMMCH MCC/Ie[OBATE/NAMM, XKeIaBLIMMM NOOLIBATE TaM MEPBBIMH.
MmeHHO 9Ta TOHKA M NPMUBENA K MPaYyHOI 11 Ha3MAATe/NbHOM NCTO-
pMM O TOM, KaKKe CIOpNpu3bl NOAGpachbiBaeT XMMUsA NMPHU IKCTPe-
Ma/IbHO HM3KHX TEMIIEpPATYPax.

ToT rop BBIAR/ICA XOIOJAHBIM JIaXe 10 AaHTAPKTUYECKMM MEPKaM,
HO HECKO/IbKO Oe/NOKOXMX aHrn4aH BO raBe ¢ Pobeprom Ckot-
TOM BCe PaBHO PEIIMIM CAENATh BCE, YTOOBI JOCTHYL OTMETKM 90°
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HOKHOM WnpoTel. OHM 3arOTOBM/IM MPUIIACHI, CHAPAAUIM cobaubu
YHP#AXKKHM — M KapaBaH ABMHY/ICA K L€/IM OT aHTAPKTU4eCKOro I0-
Gepexxbs. BOMBLUIMHCTBO y4aCTHMKOB IKCIenLmu Ob11i cBOeobpas-
HOJ «IPYNIIOH NOJJEPHKN» — OHU NIPELYCMOTPUTENbHO OCTAB/IANM
Ha IIyTH MaiKN C eoft 1 3aachl TONIMBA. ITO [eN1a/10Ch, YTOObI He-
6onblias KOMaHAa, KOTOPas COBEPLIMT MOCAENHMI PEIBOK K IO/MIO-
CY, CMOITIa BOCIIONIb30BATLCA BCEM 3TUM Ha 0OpaTHOM Iy TH.

[NocTeneHHO KapaBaH pefieN, M, HAKOHEL|, Noc/e Nelero myTH,
3aHABIIETO HE OIMH MecAl, B AHBape 1912 ropja rpynna us natH
yenoeek nojp pykopoactsoM Ckorra mowmna po IOxxoro monwca.
Tam oHM O6HapYXMMM KOPUYHEBYIO TIAZIaTKy, HOPBEKCKMM ¢rar
M M3[ieBaTeNnbcku JpyxeniobHoe nucsMo. CKOTT MpOUTpan TOHKY
Pyany AmyHnpceny, ubsi rpynmna npuniia k KOxxomy nomocy mecs-
1eM paHee. B Tor MomeHT CKOTT KOPOTKO Hammcan y cefs B fHeB-
Huke: «[Ipousomno xynuree uaM NMOYTH Xyauee... 3T0 OrpoOMHOE
pasoyapopaHue». A HECKONBKO MO3XKeé — Takad 3anuch: «Bemuxuii
6oxe! Ito yxxacHoe mecto... Tenepb MbI mobexxum oMo, 1 Briepe-
am Kper oTqasuHas 6opsda. fagalo: cipaBumcs n?»

CKOTT M €ro CryTHMKM ObI/TM CTpPALIHO NMOJaB/IEHBI, @ OOpaTHbIN
nyTe B mobom cnydae obeman crarb Henmerkum. Ho AnTapkry-
Ka, Kasanocs, 6pocuna Bce cuibl, YTOObI NOKapaTh M AOOUTH 3THUX
miofeit. Ha npotsixenuy MHOTMX Heflellb MM MPUXOAMIOCH OpecTy
B CH/IbHEHILIEM MYCCOHE, 3aBa/IMBABLIEM MX CHEXHBIMM XIOIbAMM,
M3 nHeBHMKOB aKcnequuMu (OTKPbITHIX IO32K€) CTa/I0 M3BECTHO, YTO
IOyTHMKaM OPHUILIOCh NEPEHOCHTD TONOM, LMHTY, 06€3BOXMUBaHME,
obmopoxenue u raurpeny. Camoit youitcrsenHo#n 6eoi 6b110 OT-
cyrcTeue Tonnusa. [ogom panee CKOTT My TelIeCTBOBAN 10 APKTHKE
1 0OHapYXWT, YTO KOXaHad ONJIETKA, KOTOPOIi NONAPHUKM Mpefio-
XPaHANK KAHUCTPbI C KEPOCUHOM, CU/IBHO MPOTEKAET. JKCIeUIUA
BITO/IHE MOT/Ia OTEPATH B MYTH NMONOBUHY ropioyero. Ilepes Tem kax
ornpaBuTbca Ha KOxHbiit nomoc, rpynna Ckorra npobosana samne-
YaTHIBATh KAaHMCTPhl ONOBOCOZEPHKAIIUM M YUCTHIM OMOBAHHBIM
mpunoem. Ho xorma usHypentbie My>XuuHsl Jobpanuch o cknafa
KaHMCTP, OCTABJIEHHOTO Wi o6paTHOro myTH, OHM OOHApPYKMIH,
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410 MHOrMe Gaku mycTsl. B moBepieHune Bcero, 4acTh KEPOCHHA IO~
Imaja B l'IPCIBHaHT 51 HCIIOPTHJI& ero.

Bes kepocyHa myTelleCTBeHHMKM He MOTTIM TOTOBUTD efly M pac-
TAIUIMBaTh Jiell AiA nutba. OfMH y4acTHMK SKcregMumu 3abonen
M yMep. Y Apyroro OT Xo/oja NMOMYTH/ICA PAacCy/loK, M OH Ky/a-To
ywen u3 nareps. OcraBmmecs tpoe, Binoyas Ckorra, Gpenn nanb-
we. CyuTaeTcA, YTO OHM NOrub/m oT 06MOpOoXKEeHNA B KOHLIE MapTa
1912 roga, He KoixA A0 GpuTaHCKON Oa3bl Bcero 18 KMIoMeTpoB.

B cBoe Bpema CKOTT Obl/I TaKOM K€ KyIbTOBOH (QUIypoi, Kak
Hun ApmcTpoHr*. BpuTaHubl rOpecTHO BCTPETHIM HOBOCTL O €10
rubenu, B 1915 rogy B OfHON LepKBHM Jaxke OBIIM YCTRHOB/IEHbI
BUTPAXM B €ro 4ecTb. KoHeYHO, MM BCerja NbITaNNCh OTHICKATh
KAaKyi0-TO YBaXKMTENbHYIO MPUYMHY, ONPaB/iaByio Obl ero Heyaa-
9y, ¥ MepUOIMtIEeCcKasn CUCTEMA MOJICKa3asia TOTO «3M0fief», KOTOPbI
Mor noryburs Ckorra. OnoBo, KOTOpoe OH UCMOTb30BaN 1A 3ame-
YaTHIBAHUA KaHUCTP, EHUNOCh ¢ 6ubnelickux BpeMeH, TaK KaK 3TOT
MeTann odeHb KoBKMIA. [To MpoHuu cynsbbr, yeM 6OMBIINX yCMeXoB
AOCTHUIa/a METAIUTYPIUA B OOBIYE H OYMCTKE ONIOBA, TEM XYKe 3TOT
MeTtann Ben ceba B moBceHEBHOM ucHonb3oBaHuM. Korma mMHCT-
pYMEHTH, MOHETHI M Jaxe HI‘PYT.II‘:‘G‘I M3 HUCTOrO O/I0Ba BHMEPSEIGT,
MX HaYMHaeT pasbefaTh OeloBaTas «pPXKaBYMHAY, MOXOXKAA HA MO-
pO3HbIE Y30Pbl HAa OKHE. 3TO BEUECTBO NOCTENeHHO obpasyeT mmy-
3bIPbKM, KOTOpble MPOHMKAIOT B 0/IOBO M KPOLUAT €ro, 0Ka OHO He
PACCHINAETCS B IbLIb.

B oTnuume oT jKene3HoM piKaBYMHbI, 3TO BewlecTBO obpasyercs
6es Kakux-mmbo xummyeckux peakumit. CerofHsa y4eHbIM yxKe u3-
BECTHA IIPMYMHA TAKOrO ABJIEHMUA: JIe/I0 B TOM, YTO B TBEPJIOM arpe-
raTHOM COCTOAHMH aTOMbl O/IOBa MOTYT YNOPAJOYMBATLCA ABYMA
cniocobamu. [Ipu cunpHOM MOpO3e MeTal/l IEPEXOAMUT M3 KPelKoi
«6eTa»-popMbI B XPYIIKYIO ¥ PacchI¥aTyio «anbgar-popmy. UTobsl
NpefcTaBUTh cebe pasnuly, Boobpa3nTe, YTO aTOMBI O/10BA — 3TO

* AMEPMKAHCKMIl AcTPOHABT, NEPBHIM CTYHBIIMA Ha NOBEPXHOCTh JIyHbL, —

Ipum. nep.
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anenbCHHBL, CIOXKEHHbIE B OTPOMHOM JlepeBAHHOM Auuke. Ha nHe
AIMKA JIEXUT CMTOH MAapoo6pasHbIX MIOI0B, KOTOPEIE COMPUKAca-
I0TCA MUITEL BCKONB3b. JIN14 3anonHeHus BTOPOro, TpeThero 1 rocne-
AYIONMX CTIOEB MOXKHO TIONIOXKUTDb KaXK/[bIii aTOM NPAMO Ha JIPYTO¥
aTOM, PacrofioKeHHbI ypPOBHEM HivKe. ITO MepBas KpUCTaamIuye-
CKaA CTPYKTypa. JI[pyroit BaApMaHT — yIOXUTb BTOPOH CIIOM aTOMOB
B TPOMEXY TKM MEXTY aTOMaMM MEPBOTO, MOTOM B TPETbEM C/IOE TAK
JKe TIO/IOUTH ATOMBI B IIPOMEXYTKH, OCTaBIIMECH BO BTOPOM, M TaK
Aanee. Tlonyvaerca BTOpas KpUCTanNnM4ecKas CTPYKTypa, ¢ MHOM
NAOTHOCTBIO M MHBIMM CBOMCTBaMM, HeXxenn nepsad. M ato Bcero
JIMILb IBA U3 MHOTHMX CTIOCO60B YNIOXKMTh MHOTO C/I0€B CONPHKAcalo-
LMXCS AaTOMOB,

Jliopu CkoTTa, BEPOATHO, IOHSA/IM Ha COGCTBEHHOM ONBITE, YTO
aTOMBl METa/la MOIYT CHOHTAHHO IEPErpynnupOBLIBATECA M3
KPeIKOi KpHCTa/Nn4eckoi GopMbl B Pacchlli4aTyio u HaoGoport.
O6bIMHO ANA TAKOTO M3MEHEHUA CTPYKTYphl TpebyloTca aKcTpe-
ManbHble ycnoBus. Tak, Moj OKeaHCKMM JHOM CYLUIECTBYIOT TaKue
BbICOKME TEMIIEPATyYpPbl ¥ JIaB/eHMe, IPU KOTOPBIX U3 rpadura ob-
pasywoTca anmasel. ONOBO MEHAET CTPYKTYpY yxke npu 13,33 °C.
Jlaxke B mpox/ajiHblil OKTAOPbCKMIT Bedep B HEM MOXKET HayaThCA
niepexoy] B 3PHUCTOE COCTOAHME M HapacTaHue Genoii pKaBYMHBI,
npu 6onee HU3KUX TEMNEPATYypax 3TOT mpolecc yckopaerca. [Tpu
HEeoCTOpOXKHOM obpanleHun unu fedopmanmm (Kak B cydae C Ka-
HUCTPaMK, KOTOpbIe MPOCTO cHpackiBany ¢ CaHelt Ha CeXXaBUIMIiCA
7iefl) peakiuA MOXET YCKOPAThCA, B Pe3y/ibTaTe Yero noBpexja-
eTCA JlaXke HesapkaBesuree onoBo. [Ipuyem Takoe Bo3feicTBME He
OTpaHMYMBAETCA MeCTHbIM fAedeKToM — ckaxeM, oOpasoBaHueM
noBepXxHOCTHOM TpemuHsl. [Togobuylo mepopmanmio mHOrga Ha-
3bIBAIOT «ONIOBAHHOM YyMO#», MIOCKO/NBKY paspyLIeHne IIPOHUKAET
BHYTpPb MeTa/a, nofgo6Ho 3apasHoit 6onesuu. [Ipu Takom nepexo-
Ae MEXKAY COCTOAHMAMYU MOXKET [ayke BbIAENATHCA CYLIECTBEHHOE
KO/IMYECTBO IHEPriy, YTO CONPOBOXKAAETCA CKpexkeToM. Ero o6-
Pa3HO Ha3bIBAIOT «O/IOBAHHBIM KPUKOM», XOTA 3BYK 60/Ibllie Hamo-
MUHAET PafiMONOMeXH.
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HC_PéJCOJ] 0/10Ba M3 OJJHOT'O COCTOAHMUA B Ipyroe 6N XOpouio 13-
BECTEeH M Ha NMPOTSHKEHMM MCTOPMM CTY)KHI yIOoOHBIM OllpaBIaHueM
BCEBO3MOXKHBIX 0ell, «XMMHUYECKMM KO3/IOM OTHYLUeHMs». B Heko-
TOPBIX eBpoﬁeﬂCKux ropofiax, ijA KOTOPbIX XapaKTe€pPHbl CYpOBbIE
sumsl (Hanpumep, B Caukr-Iletepbypre), XogaT nereHge! 0 JOPOrnx
O/IOBAHHBIX TPy0ax, KOTOpbIe YCTAHABIMBAIM B HOBEIE LIEPKOBHLIE
opranbl. fko6bl Takue TPYObl MOIJIM PacChINAThCA B MbIAb, CTOUIO
OPraHMCTY B3ATb NepBblit akKopj. HekoTopble Hab0)KHbIe rpaykiaHe
Jaxke ycMaTpPHMBAa/IK B 3TOM KO3HU JibaBona. Bonee cephesnbie ucro-
pHYECKHE TIOCIAENCTBMA ITOrO ABMEHMA MMENM MECTO, HalpUMep,
B Hayane XIX Bexa, korfa HanoneoH ompoMeTYMBO BeN BOEHHYIO
KamMnauuio B Poccuu xomopHoit sumoit 1812 rona. Ilo HexoTopsiM
CBUJIETENBCTBAM (OCTapMBaeMbIM MHOTMMY MCTOPHKAMU), OMOBSAH-
Hble 3aCTEXKM Ha KUTeNAX (pPaHIy30B MPOCTO PacCHIMAmiCh TION
CUMIBHBIM BETPOM, M3-3a Yero conaaThl (PaKTUYeCKH OCTABATMUCh
B onHOoM HinkHeM Genbe*. Kak u He6onbinoit oTpag CkoTTa, CTON-
KHYBIIMICA B AHTApKTUIE C 3KCTPEMANbHBIMK TOFOIHBIMU YCHIO-
BUAMM, (paHIly3cKas apMus Okaszanach B Poccuu B HesaBHJHOM
nonoxxennn. Bosmoxkno, koBapHble cBoiicTBa 50-ro 3nemeHTa, Ipe-
BpaIIAoINerocss U3 MeTa//la B NOPOLIOK, ML yCyryOuam cutya-
LIMI0, HO BCET/ia TIpolle YBA3ATh Hey[Layy ¢ POKOBBIM €CTeCTBEHHBIM
dakTOpOM, a He € TeM, YTO Feposi OKa3ascs HEHPER}’CMOTPHTEHEHQZ.

MosxHo He comHeBaTbes, 4T oTpsg CkorTa 06HAPYXKKMI IyCThIE
KaHMCTPBl — B KOHlie KOHLIOB, 9TO HalMCAHO B MX AHEBHMKAX, —
HO TOT (AKT, 4TO 3TO POM3OLI/IO M3-3a Pacnajga OJIOBAHHOTO IPU-
os, 4o cux nop ocnapusaercd. ONOBAHHAA YyMa ACHCTBUTENBHO
MOIJIa ObITh IPUYMHOM KaTacTPodbl, HO COYCTA JeCATUIETHA MTOCTe
OPYTUX 3KCHeAMUMHA yAaBanoCch HAWTH MX KAHMCTPHI, ONOBAHHOE
MTOKPBITHE KOTOPBIX OTINYHO cOXpaHunock. CKOTT AeHCTBUTENBHO
MCIIONIb30BAJl CPABHUTENBHO YMCTOE O/IOBO, HO BPAJ JIM OHO OKa3a-
NIOCh HACTO/ILKO YMCTHIM, YTOOB YyMa Mopasuna Bech MPUITOiH 10
ocHOBaHMA. B mioboM cnyyae, He CyleCTBYeT HMKAKOTO JAPYTOTO

* He yganoch HaiTH NONTBEPKAEHUA TAHHOMY YTBEPKIEHHIO, — [Tpum, Hayy, ped,
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ybenurenpHOro 06bACHEHUA, KPOMe CNeLMa/IbHO YCTPOEHHOM -
BEPCHM; CBHAETENbCTBA HACUIECTBEHHOM CMEPTH TAIOKe OTCYTCTBY-
wT. Tak unm unave, rpynna Ckorra norubna Bo nbjax, u rubenb
CMeTbYaKoB KaK MUHMMYM OTHYacTH CBA3aHA C 0COOEHHOCTAMM XH-
MUYECKMX 37IEMEHTOB.

Korpa pemectBo 3amep3aer M MEPEXOAMT M3 OJHOTO COCTOAHMA
B [PYroe, ¢ HUM MOTYT [POMCXOANTh NMPUYYANuBbie MeTamMopdo-
38l. B mKone Mbl M3y4aeM BCETO TPM arperaTHbIX COCTOAHMA MaTe-
puM: TBEpAOe, XHuAKoe M ra3oobpasnoe. B crapmux knaccax sam
MOI/IM PacCKasbiBaTh M O YETBEPTOM — O MAa3Me, BOIHMKAWIE
B 3Be3[]aX MpU CBEPXBBICOKMUX TeMmeparypax. B cocroanun nnas-
MBI 3NMEKTPOHBI MOKMAAIT CBOM aTOMHbIe 060OYKM M OTIpaBnsA-
JOTCA B CBOGOIHOE TNaBaHue . B yHUBEpCUTETE CTYEHTHI Y3HAIOT
0 CBEpPXIPOBOAUMOCTH, a TAKXKE O CBEPXTEKYuecTH, HabmofaeMoii
B JKMAKOM renuu. B acnupanType mpodeccopa uHorza o3amadn-
BAIOT C/TylnaTesieil TaKMMM CNOMKHBIMM COCTOAHUAMM, KaK KBapK-
IJIIOOHHAA IUIa3Ma WK BBIPOXKJIeHHOe BemjecTBo. Mexay Tem He-
KOTOpble YMHMKM NMIOOAT crpalumMBaTh: NMoYeMy Kesie He AB/IAETCA
CaMOCTOATENIbHbIM arperaTHeIM cocTosHmeM Bewectsa? Xorture,
orsBe4dy? Jle/1o B TOM, YTO KO/IIOMIbI BPOJE XKejle NMpeCcTaBIAIoT CO-
60l CMeCH IBYX arperaTHBIX COCTOAHMI . CMeCh BOIBI 1 XKeIaTHHA
MOJKET CYMTATLCA M KPaHHe IIaCTMYHBIM TBEPABIM TE/IOM, ¥ O4eHb
BA3KOM XMAKOCTBIO. .

Ho peno B ToM, 4To BO BceneHHO BelecTsa MOTYT CYLIECTBO-
BaThb B ropasno Gonee pasHOOOpasHBIX COCTOAHMAX — C JOPYTH-
MM TIPUHIMMAMM YIOPANOYMBAHMA YaCTUI] HA MUKPOYPOBHE, YeM
Mbl MOXeM MpeNCTaBUTh cebe B HAIIMX MPUBBIYHBIX KaTETOPUAX
«TBEpJIOe TENO — KMAKOCTh — ras». M Takue cOCTOAHMA He ABNA-
10TCA THOPUIHBIMM, B OTAMYME OT Xene. Anbbepr DitHIITEHH OT-
KPBIZl OTHO M3 TaKMX HOBBIX COCTOAHMI B 1924 romy B xofe Tiia-
TENILHOTO M3Y4eHMs HEKOTOPHIX YpaBHEHMI KBAaHTOBON MeXaHMKM.
[Toake oH oTBepr cOGCTBEHHBIE PACYETHl M OTKA3a/iCA TIOBEPUTH
B 3TO TEOpeTHYecKoe OTKPBITHE, MMOCKONBKY TMIIOTETHYECKOe CO-
CTOAHME BELIeCTBA MOKA3aNoch eMy C/IMINKOM CTPaHHBIM, YTO6HI
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CYLECTBOBATh B peanbHOCTH. OHO TaK M OCTABanOChb HEBO3MOXK-
HbIM BIUTIOTH 0 1995 rofa, noka Takoe cOCTOAHUE HE YANOCh CO3-
IaTh MCKYCCTBEHHO.

MoxHO yTBEpXK/IaTh, YTO TBEPOE COCTOAHME MATEPUHN SAB/IAET-
cs1 ocHoBHBIM. Ecimn GbITh mpefielbHO TOYHBIM, Cl€lyeT NPHU3HATD,
YTO MPAaKTHYECKH BeCh 00beM KaKHOro aroMa rnpedbiBaeT nycTbiM
B KX/bIA MOMEHT BpeMeHH, HO M3-3a KpaiiHe DbICTPOro ABiKe-
HUA 37IEKTPOHOB aTOM NpUobpeTaeT MMI030PHYIO TBEPLOCTD — IO
KpaifHe# Mepe, Mbl €ro BOCIIPMHMMaeM TaKOBbIM. B TBepppix Temax
aTOMBIL PacIioNaraloTCA B BU/IE PEry/LAPHBIX TPEXMEPHDIX KpUCTall-
NMYECKMX PELIETOK, HO JlaKe B CaMblX OOBIYHBIX TBEPHbIX Belle-
CTBaX, KaK NpPaBM/O, CYLECTBYKT KPUCTANABl CPa3y HECKOMbKHX
THIIOB. B HacToAmlee BpeMsa y4YeHble MOTYT NpHJaBaTh KpPUCTan-
naMm nba 14 pasnM4HBIX KpUCTannu4yeckux c¢opm, obpabarsiBas
€ro B KaMepax BbICOKOTO JiaBneHus. HexoTopeie BUAB Mblja TOHYT
B BOJIE, @ HE BCIIIBIBAIOT, IPYTHE KpUCTaIMYecKue GopMbl 3ameps-
IIei BOJBI BBIITIAMAT HE KaK IECTUYTroNnbHble CHEXWHKK, a HaIo-
MMHAIOT MaMbMOBbIE TUCTHA MM KOYaHb! IIBETHOM KanycThl. Cyie-
CTByeT mopasuTenbHaa Gpopma abja, Tammas TonsKo mpu 2037 °C*!
Haxe Takme c/oXKHBIE ¥ MHOTOCOCTABHbBIE XMMUYECKNe BellecTBa,
KaK WIOKOMaf, crnocobubl 06pasoBrBaTh KBa3MKPUCTA/IbL, KOTO-
peie MoryT usMeHATh Gopmy. Bam korpa-uubyap gosogumioch pas-
BOpaYMBaTh INIMUTKY IIOKONa/ia U 06HAPY)KMBATh, YTO OHA NPHOG-
pena HeamneTMTHBIN JKeNTOBaThifi 0TTeHoK? B JanHoM cinydae Mbl
uMeeM JIeIo CO cBoeoOpasHON «IOKOMALHOM YyMOit», MOfo0HOM
TO, YTO MCMIOPTH/IA OIOBAHHBIN IPUIIOI 1 oOpekia Ha rubenb Ko-
mangy Ckorra B AHTapKTHKe.

Kpucrammyeckue Gopmbl TBep/bIX BELIECTB /My4lle BCero o6-
pasyiorca B xonoje. Ecnu Temneparypa onycTuTca A0 AOCTaTOY-
HO HM3KOrO 3Ha4€HMA, XOpOIIO M3BECTHbIE 3JIEMEHTHI MOTYT CTaTh
NpakTH4YeCcKu Hey3HaBaeMbiMM. [laKe NpakTH4YecKM WHEPTHHIE
GnaropofHble rasbl, MEPEXOAA B TBEPAOE arperaTHoe COCTOAHME,

* He ynanoch HaiTH MOATBEPXAEHUA NAHHOMY YTBepxaeHN0, — [Tpum. nay4. ped.
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MOTYT CBA3BIBATbCA C [pyrumyu snemeHTamyu. KaHamckmit xXmMuK
Hun BaprnerT cMor onmpoBeprHyTh CyLeCTBOBABIIYIO AECATHIIE-
THAMM JIOTMY M CMHTE3NPOBaJl IepBoe coefnHenne bmaropogHo-
ro rasa (KceHoHa), npescrasnsiouiee co60i TBEPAbI OPaHKEBBIN
KpMCTAaJlL 310 npousowno B 1962 ro.qygs. CnegyeT oroBOpMThCH,
YTO peakLMA NIPOTEKa/la IpH KOMHATHOM TeMIEpaType, HO B TAKUX
YCNOBMAX KCEHOH pearupyeT TOMbKC C reKcadpTopuioM naTuHbl —
BELIECTBOM HE MEHEE efKMUM, YeM cynepkucinora. Kpome roro, us
BCeX CTaOM/IbHBIX MHEPTHBIX ra3oB KCeHOH obnajaer caMbiMu
KPYIHBIMM aroOMaMM M pearMpyeT ropaspo nerde, 4eMm nogo6Hbie
rasbl, MOCKOJIbKY €r0 BHEIIHME 3/IEKTPOHBI HE TaK KPENKO CBA3a-
HBI C AApoM. YTOObI 3aCTaBUTh pearupoBaTh Gonee nerkue Gnaro-
POOHBIE rasbl, YbM aTOMbI 3HAYUTENbHO KOMITaKTHee, MPUXOJUTCA
PaiMKanbHO MOHUSUTH TEMIEPATYPy M MPaKTH4YeCKH 00e3IBUXKUTD
3T aroMbl. KpunToH BCTynaeT B peakiMio MUIIb TIPU TEMIIEpaTy-
pe oxomo -151 °C, xorga cBepxarpeccMBHEIN (TOP MOXKET K HeMy
TIOACTYTIUThCA.

Ho sanycTtuTh peakuuio B KpunToHe 61710 He CIOKHee, YeM cMe-
LIaTh CORY € YKCYCOM, eC/TM CPaBHUTD 3TY 3aflady C OTYaAHHBIMM I10-
NbITKAMM BOB/IEYb B XMMMYeckue peakuyun aprod. Ilocne Toro xak
B 1962 rogy baprnerT nonyunn coejMHeHMe KCEHOHa, @ B 1963-M —
TBep/ible BELIeCTBa, COfepKaBIlline KPUIITOH, IPOLUIO ewe 37 Joarux
eT, npexe yeM PUHCKMM YYeHbIM YHanoch CO3AaTh YCIOBUA s
peakuum ¢ aprorom. 31o npousonrto B 2000 rogy. SKcnepUMMeHT
6b11 cpaBEMM N0 GUAMTrpaHHOCTH C npoussenenneM Pabepxe, Wi
Hero norpeboBaock NepeBecT aprod B TBepHoe cocTosnue. Eme
B peaKklMM y4acTBOBaIM razoobpasHrie pTop M BOLOPOA, a TaKXKe
CYTepPaKTHBHDBINA KOMIIOHEHT-3aTpaBKa — WOAM[ LIe3Ud, KOTOPhIi
M 3anyckan peakumio. HakoHen, notpe6oBanuck TuiaTeNbHO Xpo-
HOMETPMPOBaHHbIE MMIY/IbCHl YIBTPa(HONETOBOrO CBETA M HEBO-
obpasumblit xonof, B -265 °C. Kak TONMbKO CTaHOBUNIOCH HEMHOTO
Tennee, COEAMHEHHA aprOHa Pacnajanuch.

Tem He MeHee HIDKe 3TOi TeMIepaTypsl TMAPOMTOPUA apro-
Ha — BIONTHE YCTOWYMBBINA KpucTamt. PuHcKme yuerble 06bABMAK
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0 CBOEM JIOCTUMXXEHMH B CTaThe, Ha3BaHMe KOTOPOIT 6bIMO MCKITIOUH-
TeNIbHO HE3aTeMNMMBBIM JI/IA TakKoit HayyHolt paboTel: «CrabunbHoe
coeauHeHue aproHa», Cam axT MOMyYeHMs ITOro coeguHermns b
AOCTaTOYHBIM NOBOJIOM /ISl TOPAOCTH. Y4eHble yBepeHbl, YTO JaXe
B CAMBIX XO/IOJHBIX YTO/IKAX KOCMOC2 MMHMATIOPHLIE T/l 1 HEOH
HUKOTJa He 00pasyloT coegMHeHus C ApyruMyu snemenramu. [lo-
3TOMY B HacTosAlllee BpEMA aproH OCTAeTCHA CaMbIM HCYCT}’]'I‘IHBHM
37IeMeHTOM, cOoelMHeHue KOTOpOro BCe-TaKM y]laHOCh HNOIYHUTE
HENMOBEKY.

YuutbiBas, HACKO/ILKO aproH He M0OUT U3MeHATb CBOEH NPHPO-
f€, NIO/ly4eHMe TAKOTO BELeCTBA, KOHEYHO, GBII0 OrPOMHBIM Hay4-
HBIM JIOCTIOKEHMEM. TeM He MeHee yueHbIe He CUMTAKT COeHHEHMA
6/1aropoIHBIX ra3oB M Jaxe HeoObrdHYI (GOpMY 0/10Ba, BOHMKAIO-
LIY¥0 B pesynbTare albda-6eTa mepexopa, caMOCTOATENTbHBIMY arpe-
raTHBIMM COCTOAHMAMM BeulectBa. HoBoe arperatHoe cocTosiHMe
TpebyeT Hanndua abCOMOTHO MHOTO YPOBHSA 3HEPTUM, IPU KOTOPOM
NPUHUMIIBI B3AMMOJIEMCTBUA aTOMOB CYIIECTBEHHO M3MEHSIOTCA.
MmenHO mo3aToMy TBep/ible TeNa, B KOTOPHIX (MOYTH) BCe aTOMBI He-
MOJBIOKHBI, XXMIKOCTH, B KOTOPHIX YaCTHIIBI MOTYT obrexaThb npyr
pyTa, a TAaK>Ke Ta3bl, YaCTULBI KOTOPHIX CBOGOIHO MepeMelianTcs
B MoOOM HanpaBNeHUH, OelicMmEUMenbHO ABAAIONCA PA3HBIMM arpe-
TaTHBIMM COCTOAHUAMM BEI[ECTBA.

HPI‘I 3TOM ME}KI[Y rasaMM, XKHMIKOCTAMM M TBEPABIMM TelaMK
€CTh HEMamo OGIHETO. BO'HEPBHI, HMX HACTHLbI ABIAKNTCA LENb-
HbIMK ¥ OTAenbHbBIMM ApYT oT Apyra. Ho Takas He3aBMCMMOCTD
HPEBPEJI[E[ETCH B @HapXHi0, €C/IM pa3orperb BEIICCTBO OO COCTOA-
HUA MJIa3Mbl, B KOTOPOM aTOMbl HA9MHAIOT pacnagaTbCA. Ecnu xe
CH/IbHO OXJIAZIMTD BEIL|eCTBO, B HEM CK/Ia/ibIBAlOTCA aHCaMO/IN, B KO-
TOPBIX YacTHMI{bl HAaYMHAIOT CAMNATHCA CAMbIMM HPUYYI/IMBHIMHK
crocobGami.

BosbmeMm, k mpuMepy, CBepXIPOBOAHHUKM. DNEKTPULECTBO TIPe-
CTaB/IseT co00li IOTOK SMEKTPOHOB, BOSHUKAKIMI B Lenu. B men-
HOM NPOBOJIE 9eKTPOHEI OEryT OT OJJHOTO ATOMa K APYroMy, obTe-
KalOT MX, 3 KOIJla KaKMe-TO 3/IEKTPOHBI MONAJIal0T BHYTPb aTOMOB,
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MPOBOJI HATPEBAETCHA M TEPAET IHEPTHI0, OTAABAEMYIO B BMJIE TeTI-
ma. OveBMAHO, B CBEPXIPOBOAHMKAX NOJOOGHOrO paccemBaHMs
IHEPruy IIOYEMY-TO He IPOMCXOIMT, TAK KaK 3/IeKTPOHBI, Geryume
MeXJly aTOMaMM CBepXIIPOBOJALLEro BellleCTBa, HUKOT#A He MCCA-
kawTt. Ha camoM fesie TOK MOXKeT COXPaHATbCA B CBePXIIPOBOHMKE
NPaKTUYECK) BEYHO, €C/IM BEUIECTBO OCTAETCA OXIAKAECHHbIM A0
HY)KHOI TeMIeparypbi. 3TO CBOHCTBO ObINIO BlepBbie 0OHAPYIKEHO
B 1911 ropy B o6pasue pTyTH, OXIAKLEHHOM NPUMEPHO 10 -269 °C,
B Teuenme pecaTuneTnit GOMDIIMHCTBO Y4YEHbIX NPUIEPKUBANHCH
TAKOM TOYKH 3PEHMs Ha CBEPXIIPOBOJMMOCTD: Y 3/IEKTPOHOB B 110-
ROGHOM COCTOAHMM IIPOCTO MOABAETCA GOMblIE MECTA /1A MaHEB-
pa. ATOMBI B CBEPXIIPOBOJIALLIEM COCTOAHMM IIPAKTHYECKH HE MMEIOT
3HEpruM Ha BMOPaLKIO, IOITOMY MEXAY HUMM COXpaHAIOTCA Oonee
cTabuIbHbBIE KOPUIOPHI, IO KOTOPBIM MOTYT 6eXKaTb 37€KTPOHbI, HY
C 4€M IIPU 3TOM HE CTa/IKMBAACh. ITO 0OBACHEHUE AB/IAETCA OTHO-
CUTENBbHO BEPHBIM, HO MULIEL B 1957 rofly Tpoe y4eHbIX CMOI/IH BBI-
ACHUTD, YTO MPU TAKMX HUIKUX TeMIeparypax MeTaMopdoskl Mpo-
MCXOMAT C CAMUMM BMEKTPOHAMHU.

[Iponeras MMMO aTOMOB B CBEpPXIPOBOMHMKE, SMEKTPOHBI MC-
MBITHIBAKOT ONPeJie/IeHHOe MPUTAXKeHe CO CTOPOHbBI ATOMHBIX AZIEP.
[TonoxuTensHo 3apsxeHHble AAPa HEMHOTO CMEIIAIOTCH B HATIPAB-
NIEHMH 3IEKTPOHA, B pe3ynbTaTe 4ero B aToMe 00pa3yeTcs 30Ha C BbI-
COKOif IMOTHOCTHIO TIONIOXKUTENBHOTO 3apAfa. 3TOT IJIOTHBIMA 3apaj
MPUTATHBAET HOBBIE HEKTPOHBI, KOTOPbIE B OIIPeNIe/ICHHOM CMBICTIE
CTaHOBATCH «CNAPEHHBIMM» C NIEPBOii BONIHOH 37€KTPOHOB. 3TO He
CUM/IbHAS XMMMYeCKaa CBA3b MEXIY 3/IeKTPOHAMM, OHa 6o/blle Ha-
NOMMHAET Te cnabble B3aMMOLECTBIUA, KOTOPbIE BOSHMKAIOT MEXY
aromamu ¢ropa u aprona. Bor noyemy Takas clenka IpOMCXOAUT
TO/ILKO MPY OYeHb HUSKMX TeMIlepaTypax, KOrga aTOMbI MOYTH He
BUOPMPYIOT M HE PacTaKMBAIOT 3IE€KTPOHbI B PasHble CTOPOHBI
[Ipy Takmx HU3KMX TeMIepaTypax Mbl He MOXeM CYMTaTh SNEKTPO-
Hbl M3ONMPOBAHHBIMM YaCTHLIaMM; OHM OOpasyioT TPymnbl M feit-
CTBYIOT BMecTe. B Takoit anekTpu4ecKoil 1ienu oT/ienbHble SMeKTPOo-
HbI HE MOTYT COMTBCA C Kypca MM BKIIOYUTBCA B aTOM, MIOCKONBKY
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NpeKne, 4YeM TAKOi IeKTPOH yCreeT 3aMel/IMTbCA, 00Ut MOTOK
37IEKTPOHOB YBJIEYET €ro 3a coboit. CUTYaLus HATOMMHAKT CTapyIo,
YoKe salnpeleHHYI0 MrPOBYIO TAKTHKY, KOTOpas MPMMeHANAch B aMe-
pukanckoM ¢yrbone. Mirpoku 6e3 mIeMOB MPOCTO CLEMUIAMNCH 32
PYKM i 6exanu yepes Bce Noe — 30aKuit TeTAILMIA KOCAK INMEKTPO-
HOB, Ha MMKpPOYpPOBHE 3TO COCTOSHIE MTPUBOIUT K CBEPXTIPOBONHU-
MOCTH, TIPM KOTOPOH MMAIMAPABl MIITMAPZOB 3NIEKTPOHOB JIeii-
CTBYIOT TOUHO TaK Xe.

3peck A onmcan Tak HassiBaeMyo BCS-teopuio ceepxmposopu-
mocTu. OHa Ha3BaHa no nepBbiM 6ykBaM GamMunuil IpeanoKUBIINX
ee yuennix: [xxona bapauna, Jleona Kynepa (anexTpoHHBIe nTaps! Ha-
3nIBaloTCa «mapamu Kymepan) n Po6epra Illpuddepa™. 3o 6bin Tor
cambrit [Ixon Bapnun, KoTopsiii yyactsoBan B usobperenun rep-
MaHMEBOTO TPaH3MCTOpa, nonyyun 3a ato Hobenesckywo mpemuio
U OMPOKHHY/ CKOBOPOIKY ¢ AMYHMULICH, YCIbIIIAB 3TY HOBOCTb. [lo-
cne Toro Kak B 1951 ropy Bappun noxuuyn Bell Labs u ornipaBuncs
B MinnuHolic, OH BCeweo COCPeROTOMMIICA Ha M3YYeHNU CBEPXITpO-
BopaumocTy. Yepes mwects seT rpynna BCS nonsocteio copmynu-
poBana HoBYI0 Teopuio. OHa OKasaznach HACTONBKO Ka4yeCTBEHHOM
1 TOYHOM, 4To B 1972 romy Tpoe y4YeHbIX COBMECTHO MONYYUIH
3a cBolo pabory Hobenesckyio npemmio no dusuke. Ha ator paa
Bapaun cHoBa OTIMYMIICA — OH MPOMYCTU Mpecc-KOHPEPEHIHIO
B YHHBEPCHTETE, TAK KaK He CMOT BbleXaTb U3 Tapasa, Ifie Hesafonro
10 TOTO NIOCTABM/I HOBYIO 9/IEKTPHYECKYIO [BEPb Ha TPAH3UCTOPHOM
ynpasnenuu. Ho, npuexas B Crokronbm noBTOpHO, BapauH Bce-
TaKH MO3HAKOMMII CBOMX YK€ B3POC/BIX ChIHOBE( CO MIBECKUM KO-
poneM — Kak M o6emian B 1950-e rogpi.

Ecnu oxmaguTth aneMeHTHI elle HIKe TeX TeMIIEpaTyp, Mpy KOTo-
PbIX BO3HMKAET CBEPXNPOBOAMMOCTB, TO aTOMbl HACTONIBKO «CXOJAT
€ yMa», YTO HAYMHAIOT HACEN[ATh OfJUH Ha IPYTOM M Jlajke 3aT/1aThIBATh
ApyT Apyra. Baxuelimum ¢akTopoM, No3ponAOUIKM MOHATH TAKOE
HEBEPOATHOE SMHINTEHHOBCKOE COCTOAHME MAaTePHH, ABAAETCA TaK
HasbIBaeMas KOTepeHTHOCTb. YTobnl pasobparscs, 4To e 310 Ta-
Koe, HaM noTpebyeTcs chemath KOPOTKOE, HO OY€Hb MHTEpECHOe
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OTCTYI/IEHME M [IOTOBOPUTD O IIPMPOJE CBETA, @ TAKHE O APYTOi MH-
HOBALMM Ha 'PaHU BO3MOMKHOTO — O /1asepax.

®usuku 061a7a0T JOBOJIBHO CTPAHHBIM 3CTETHYECKMM 4YYB-
CTBOM, M MaJi0 HaiJeTCA Ha CBeTe Belleil, KOTOpbie YCNaXaloT
ux Oonblle, 4eM [BOWCTBEHHOCTb, AyanuaM cBeTa. OOBIYHO MBI
BOCIIPMHMMAaEM CBeT KaK pasHOBMAHOCTb BonH. Ha camom pene
JitHITENH cMOT C(POPMYIMPOBATH CIELMANBHYI0 TEOPUIO OTHOCH-
TEMbHOCTH OTYACTH MOTOMY, YTO PA3MBIIIAN, KAKOH OH CMOXET
yBunets BcenmeHHylo, eClu MPOKATUTCA BEPXOM HA CBETOBOI BOMI-
He. Ero mnTepecoano, kak 6yner BHIIIANETh MPOCTPAHCTRO, KaK
bynmer (unu He 6ynet) naru Bpema. Jlaxke He cipammBaiTe MeHs,
KakK OH cMor cebe 910 BoobpasuTs. B To e Bpema JiiHmTeiH Ko-
Kasan (4eM OH TO/bKO He 3aHMMAJICA B 3TOM ob/macTi), 4YTO MHOIA
CBET BEOET ceba Kak MOTOK YaCTHL, KOTOPbIE HA3blBAKOTCH ¢0T0'
Hamu. O6beIMHKUB IBa NpeJiCTaBNeHNA O CBeTe (Kak O BO/THE M KaK
0 YacTHiie) B TEOPHUIO, MONYYMBIIYI0 HA3BaHME KOPNYCKYIAPHO-
BOJIHOBOTO JyaZu3Ma, OH BEPHO 3aK/IIOYMII, YTO CBET — 3TO HE
TONbKO camas ObicTpas cybctaHums B HaOmopaemoi BcenenHnoit,
HO ¥ BooO1e caman OpIcTpas cybcTaHLMA, KOTOpas nepeMeiaeTcs
B BaKyyMe CO CKOpPOCTbio 0K0/10 300 ThICAY KMIOMETPOB B CEKYH-
ny. KonkperHoe cocTosinme, B KOTOpoM OygeT 3aperucTpUpOBaH
CBeT — KaK BOJIHA WM KaK 4acTUIa, — 3aBMCHUT OT TOTO, KaK ero
M3MEPATD, IOCKO/bKY OH BCErja HAXONUTCH B IBYX 3THX COCTOAHN-
AX OfHOBPEMEHHO.

Hecmotpa Ha To, Kakoit 4MCTOM KpacoToit cBeT obnamaer B Ba-
KYyMe, OH MOXET MCKaXKaTbCA B pe3y/nbTaTe B3aUMOJIEHCTBHA C He-
KOTOpPBIMH 37eMeHTaMu. HaTpuit u npaseoium cmoco6HBI CHUXATD
CKOPOCTh CB€Ta MPUMEPHO 10 17 MeTpOB B cCeKyHY — aTo B 20 pas
MEHbIIIE, YeM CKOPOCTb 3BYKa. DTU 3/IEMEHTHI fIaXKe MOTYT 3aXBaThi-
BaTh CBET, YIePKMBATh €r0 HECKOMTbKO CEKYH/, KAK MAYMK, a TOTOM
oTbpackiBaTh B IPYTOM HANpaBIeHUM.

Jlazepnl mMpOMSBOJAT CO CBETOM elle Gonee TOHKME MaHMITYIA-
muu. Kak BbI TOMHMTE, STEKTPOHBI ABMKYTCS, KaK TM(T: OHM HE MO-
TYT MOGHATHCA C YPOBHA 1 Ha ypoBeHb 3,5 MM yIIacTh ¢ ypoBH#A 5 Ha
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ypoBeHb 1,8. DneKTpoHHbBIE NepeXofibl MPOMCXOAAT TONBKO MEKIY
ueno4McIeHHbIMK ypoBHAMM. Korga BosOyxeHHbIe 3/M1€KTPOHBI
BO3BPAILAIOTCA HA MCXOMHbI YPOBEHb, OHM M30aBNAIOTCA OT M30bI-
TOYHOI 9HEpruM, NCIycKad ee B Buie cBeTa. [IoCKo/NbKy aBIKeHue
3IEKTPOHA HACTO/IbKO OTPAaHMYEHHO, HEBEIMK M OMAIa3OH LBETOB,
KOTOpble MOTYT TIpM 3TOM BO3HMKaThb. Takoii CBeT JO/KeH ObITh
MOHOXPOMHBIM — KaK MMHMMYM B Teopuu. Ha npakTuke xe 3nek-
TPOHBI B PasAMYHBIX aTOMaxX MOTYT OJHOBPEMEHHO MajaTh C YpOB-
HA3Hal,c4Ha2uT A U BKaOKAOM CIydae MOMY4aeTCA MHOIM CBET.
Kpome Toro, pasuble aTOMBI M3MTy4aloT CBET B pasHoe BpemMsa. Ha-
IIEMY I71a3y 3TOT MPOLeCC KaXKeTCA CMHXPOHHBIM, HO Ha (POTOHHOM
YPOBHE OH HECKOOPAMHUPOBAHHBII U GECTIOPASIOYHBII.

Jlazepsi mosBonaioT 06oiiT Mpobnemy HeCOrnacOBaHHOCTH BO
BpeMEHH, OTPaHUYMBasA KOMUMYECTBO «a'rameﬁ», Ha KUTprH( MOMKET
OCTaHABIMBATHCA {{J‘EHCan. AHanoru4Hbie YCTPUfICTBa, Ma3ephl,
AeHCTBYIOT TOYHO TaK )K€, HO OHM IeHepHPYIOT HEBMIMMBbIA CBET.
Cambie MolIHbIe COBPEMEHHBIE 1a3epbl IOPOXK/IAIOT CBEPXMOII{HbIE
JIy9M, KOTOPBIE B AO/IO CEKYHAbI BbIAAIOT H0/bIIE SHEPTUM, YeM BCe
anekTpocTanuum CoegunenHbix lraTos. B raknx nasepax ucmosne-
SYIOTCA KPMCTA/Ibl MTTPUS, HAYMHEHHblEe HeOuMMOM. BuyTpu na-
3€PHOTO YCTPOMCTBA CTPOOMPYIOLMI CBETOBOM MMIIY/IbC 3aBUBA-
eTCA BOKPYT HEOMMOBO-UTTPHEBOTO KPUCTalIa M pobieckuBaer
MCK/TIOYUTENBHO OBICTPO C HEBEPOATHO BbICOKOH MHTEHCHBHOCTDIO.
Takoe BNpbICKMBaHME CBeTa BO30Y)X/aeT 3/MEKTPOHbI B HeoauMe
¥ 3aCTaB/AET MX MpbIraTh TOPasfio Bbillie, YeM 3TO ObIBaeT B ecTe-
cTBeHHBIX ycnoBuax. Hy, kak 6yATo OHM NOANPLITMBAIOT C IEPBOTO
npamMo Ha 10-7 stax. MicnbIThiBasA «rONOBOKPYXEHME», OHK Cpasy
e mafalT obpaTHO Ha Ge3omacHbIi ypoBeHb — CKaXkeM, Ha BTO-
poit. Ho, B oTnmirime oT ecTeCTBEHHBIX MEPEXO/IOB, 3MEKTPOHBI Ha-
CTONBKO BO3OYXKIeHBI, YTO M3MEHAIOT CBOE MOBEJieHne U UCIycKa-
10T M3OBITOYHYIO 3HEPIUI0 Y)Ke He B BUJe CBeTa, a B BUJIe Temna.
OuyTHBIINCH Ha HaJIe)XKHOM BTOPOM 3TaXke, OHM «C obmeryenm-
eM» MOKMAAT NPT U OCTAIOTCA TaM, He TOPOMNACh BEPHYThCA Ha
MepPBhIN.
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[Tpexxpne 4yem oHM OYAYT TOTOBBI CIYCTUTHCH, BOSHMKAET HOBbIN
CBETOBOIl MMITY/IbC, B PE3y/IbTaTe KOTOPOTO yxKe Gonbluee xomade-
CTBO 371eKTPOHOB HeoJMMa B3jneTawT Ha 10-11 sTax, a NoTOM Cpasy
majalT Ha BTopoi. [loce TOoro Kax sToT NpoLECc NPOU30HJIET MHO-
rOKpaTHO, HA BTOPOM 3TaXK€ HaYMHAETCA CYTOMOKa. Kak Tonpko TaM
okaxeTca 6onblie 3NEKTPOHOB, YE€M Ha [EPBOM, B JIa3cpe HpOHﬂOﬁ-
JeT TaK Ha3blBaeéMada MHBEPCHA 3aCENEHHOCTH. B rakom ciy4dae, €cim
Kakue-TO M3 6e3[efiCTBYIOMMX 3NEKTPOHOB YCNEBAKT INPLIrHYTh
Ha MEepBbIi 3TAXK, OHM PACTANKMBAIOT CBOUX B3BEJIEHHBIX CTONMMMB-
IIMXCsl COCEflelt M BBITANKMBAIOT MX Ha OANKOH, B PE3YNbTaTe 4ero
KaKMM-TO 3/IeKTPOHaM MPUXOANTCA YMacTh CO BTOPOTO YPOBHA Ha
nepsbii. OLieHuTe BCIO NPOCTOTY M KPacoTy ITOro ABMEHUA: KOTAa
3/IEKTPOHBI HEOLMMA NMajlaloT Ha 3TOT pas, BCE MajjaiolHe YacTHIbI
[oNanarT CO BTOPOro YPOBHSA Ha nepnmﬁ OTHOBPEMEHHO U MO3TOMY
WU3TYy4aT CBET OJHOr0 M TOro e IBETa. Takan KOTEPEHTHOCTh —
K/II0YeBOE CBOMCTBO 1asepa. Best ocranbHas annapatypa B TasepHOM
YCTPOMCTBE HYXKHA [/IA OYMCTKM CBETA M CIIAXKMBAHUS a3epa, Tyuu
KOTOpOTO TOMepEMEHHO OTCKaKMBAIOT OT ABYX 3epkan. Ho k atomy
MOMEHTY HCDI[HMDBO-HTTPHEB]:I]T! KPHUCTann y>Xe CIipaBU/ICA CO CBO-
el pyHKIMelr — CreHepupoBan My4Y KOTEPEeHTHOIO KOHLUEHTPHpO-
BaHHOTO cBeTa. CHa 3THX Ny4eil TaKoBa, YTO OHM MOryT 3allyCTHTD
TEPMOAZIEPHYI0 PeaKLnio, a ChOKYCHPOBaHbI OHM TAK, YTO PEXYT Ye-
MOBEYECKYI0 POTOBHILY, HE 3aTParuBas OCTa/IbHbIC YaCTH I/1a3a.

[locme Takoro ONMMCAaHMA YMTATElb MOXKET [OAYMAaTb, YTO JId-
3ep CKopee TIPEACTABNAET OO0 TEXHHHYECKOE JOCTIKEHME, 4eM
HayyHoe uyjo. Tem He MeHee Ha 3Tame paspaborku B 1950-e rogsl
jlasepbl — M Ma3sepsl, KOTOPbIE MCTOPHYECKH NMOABMINUCH MEPBBI-
My, — OblIM BOCTIPUHATEL B HAYYHOM Cpefie C Cepbe3HBIM IpeNny-
6exxgenuem. HYapnps TayHc BCNOMMHAET, YTO JaxKe MOC/e TOro, Kak
€My YAanoch CKOHCTPYMpOBaTh TiepByl pabouyio Moenb Masepa,
CTapiuMe KOJUIerH yCTano CMOTpeNnyu Ha Hero u rosopunu: «M3Bu-
uute, Yapnns, HO 3T0 HeBo3MOKHO». M Befib 5T0 6biH He Tpoda-
Hbl, He y3Kono6bie nopaxeHubl, Hecnocobueie BocnpuHATs HoBoe
Benukoe Otkpbitue. Y [xon ¢on Heftman, 3anoxuBumnit oCHOBbL
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KOHCTPYMPOBaHMA COBPEMEHHBIX KOMIIBIOTEPOB (M COBpEMEHHBIX
aromHbix 60om6), 1 Hunbc Bop, xotopeiit 6onbiie, YeM KTo-11bo,
cenain anA oOpACHEHNA IPUHLMIIOB KBAaHTOBOM MEXaHUKH, OTBEpP-
ranm Masep TayHca Kak «OIPOCTY HEBO3MOMHBII».

[IpuymHa, no xotopoit Bop u o Heitman orseprann BO3MOX-
HOCTb CYIIeCTBOBAHMA Nla3epa, O4eHb IPOCTA: OHM 3abbIBa/IM O fya-
nu3Me ceeTa. TouHee, MX Ae30PUEHTHPOBAJ 3HAMEHU TN IPUHLMAIL
HeoTIpe/ieNeHHOCTH, JNeiCTBYIOIMI B KBaHTOBOM Mexanuke. Ilo-
CKONMBbKY 3TOT HpuHLMM, chopmynupoBanHblit Bepuepom leitsen-
GeproM, Tak Nerko NOHATh HEMPABUIBHO — HO, € /IPYTOi CTOPOHHI,
enpa 6)711)?!11{ MOHATHIM, OH CTAHOBUTCA BaXKHEHIIMM MHCTPYMEH-
TOM JUIsi CO3JJaHMA HOBBIX (POPM BenlecTBa, — B CIENYIOLIEM pasfie-
J1e A IOCTAapaloch MPOACHUTD 3Ty HeGonbuIyio 3arafky Beenennoir.

Huyto Tak He BOCXMINAET 3CTETMYECKOE YYBCTBO (PM3MKOB, Kak
AyajM3M CBeTa, HO €CTh M BepHelummit crocof 3acTaBuTh PusMKa
BS]:[pOI'Hy"Ib OT OTBpAllEHWA: OHU TEPNETH HE MOI'YT, KOT/4d KTO-TO
IBITAeTCA PAcCYXKAaTh O NPUHIIKIE HEOMPENIENIEHHOCTH B CUTYalu-
AX, Ifi€ OH COBEpIIEHHO HempumeHuM. YTo 61 BaM HM TOBOpUNH,
OH He uMeeT (mouTH’ ) HMYEro obmwiero ¢ ucTopueii o Habmonatene,
KOTODBIit USMEHSET Belllb CaMuM aKToM ee Habmofenus. CyTb 3TOTO
TIPMHIIMIA TaKOBa:

Ax Ap 2 h/dn

Bor u BCe.

Teneps, eciny HONbITATHCA NEPEBECTH 3TO C KBAHTOBO-MeXaHMYe-
CKOI'O Ha YE/IOBEYECKMIt A3BIK (YTO ANPHOPH PHCKOBAHHO), TO 3TO
ypaBHEHME YMTACTCA TaK: IIPOM3BEJICHIE HEONIPEAEICHHOCTH 10/I0-
KeHUA YacTHIb (Ax) M HEONpPENENEHHOCTH €€ CKOPOCTH M Hallpas-
neHus ABWKeHMA (ee mMmynbca, Ap) Bcerna 6yaer 6onbiue unu pas-
HO 3HAYEHUIO «h, IeMeHHOMY Ha 47», rjie h 0003HaYaeT NOCTOAHHYIO
[Tnanka. [ToctosnHas [InaHka — 3TO Ype3BLIYAIHO MaJIEHbKOE YHC-
no, mpuMepHo B 100 TPMNNNOHOB pa3* MEHbILE EIMHMULIbI, TO3TOMY

* h=6,62607015:10"" kr-m' ¢’ (lxc-c). — IMpum. nayw. ped.
344



Mnaea 16. y6oko Huxe Hyna

NPUHLUMIT HEONPEAENCHHOCTH [IPUMEHACTCA NIMUb K CBEPXMaNbIM
NpefiMeTaM — HaNpuMep, K 3NeKTPOHaM unu QoroHaMm. MHbIMK
CNOBaMM, €CIU Bbl COBEPIIEHHO TOYHO 3HAaeTe IO/IOKEHME YacTH-
Libl, TO HE MOXETE C ONPEJENIEHHOCTLIO YCTAHOBUTL €€ MMITY/BC,
1 Hao6opoT.

O6partuTe BEMMaHMeE: JaHHAA HEONPENENCHHOCTD HE UMEET Hide-
ro ob11ero ¢ HETOYHBIMM NSMEPEHUAMM, KOTOPBIE MOTYT MONY4HUTh-
A, €C/H TIOTb30BAThHCA TINIOX0M MMHENKOI. JTO HEONPEIENEHHOCTD,
HEOTHEM/IEMan OT Halllero Mupo3afiaHus. [laBaliTe BHOBb BCMOMHUM
O TlepeMeHYMBOI MPUPONle CBeTa, KOTOphIl BefleT ceba TO Kak ua-
CTMIa, TO Kak BonHa. OTBepras BO3MOXHOCTh CYIIECTBOBAHUA Nla-
aepa, bop u pon HeitmaH He BIO/THE NOHMMATTH, B KAKUX CUTYaIIMAX
NpPOABIAETCA BOMHOBasS, a B KAKMX — KOPHYCKYIAPHAA NPUPOJa
ceta. B ux BpemeHa nasep Kasajca CTOMb TOYHBIM M CQOKYCHPO-
BaHHBIM UCTOYHMKOM SHEPTUM, YTO HEONPE/IeNIEHHOCTD MOTOXKEeHUA
¢doroHoB B HeM [OMKHA OblIa MPAKTMYECKM OTCYTCTBOBATh, JTO
0O3Ha4Ya/10, YTO HEONPENENcHHOCTE MMIYAbCA NO/DKHA Gﬂﬂﬂ ﬁhITb
HACTO/ILKO OrPOMHOM, YTO POTOHDI pasieTanuch 6bl ¢ moboit sHep-
rueit B mo6OM HanpaB/IeHuM, @ 3TO, Ka3anoch Obl, IPOTHBOPEYHIIO
Miee M/I0THOrO CPOKYCHPOBAaHHOTO Ty4a.

Onm 3a6bIBazM, YTO CBET MOXKET BeCTH cebA M KaK BO/HA, & JIBU-
JKEHME BO/H Onpefenserca APyTMMHM 3aKkoHamu. Bo-mepBbix, Kak
MOJKHO Y3Harb, rjje Haxopgurca BonHa? Ee npupona Takosa, 4To OHa
OINHOBPEMEHHO PaclpOCTPaHAECTCA BO BCEX HaNpaB/IeHMAX — a 3TO
caMa HeompefieNieHHOCTh. KpoMe Toro, B OTIMYME OT YacTHIl, OfHU
BOJIHBI MOTYT TOITIONIATh APYTHE U OOBEAUHATHCA APYT C APYTOM.
Ecnu 6pocuTh IBa KaMHA B MPYM, TO caMble 6OMbINNME BOMHBI BO3-
HUKHYT TaM, I7ie COMNYTCA KPYTH oT HuX. Belb MMeHHO 3Ta ManeHb-
Kas obnacts OyaeT nonyyaTh SHEPruio OT BOMH, MAYIMX C IBYX CTO-
POH OTHOBPEMEHHO.

B cryqae c nazepom peub JIET He O IBYX, 2 O TPM/I/TMOHAX TPUIIIU-
OHOB «KaMHeii» (TO eCTh 3/IEKTPOHOB), 3aMyCKAIOUMX BOMHBI CBETA,
KOTOpbl€ MOCTOAHHO CMELIMBAIOTCA APYT ¢ ApyroM. BaxcHo nmouaATs,
YTO NPHMHIKUII HEONPEAENIEHHOCTH HENPUMEHMM KO MHOXXeCTBaM
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YaCTHMII, a TOMBKO K OTAENBHO B3ATBHIM YacTHULAM. B /yye cBeTa, KO-
TOpBIN KaK pa3 NpeicTaBnseT coboit MHOXECTBO YaCTHIL, MbI He
MOXKEM CKa3aTh, I7ie HaXOAMTCA moboi OTAeNbHO B3ATHIA (GOTOH.
A npu Takoif OrPOMHOI HEOTIpefleNeHHOCTH TonoXkeHus GoToHa
BHYTPH Ty4a Mbl MOX€M O4YeHb, O4eHb TOUHO HANIPABUTh €r0 SHep-
ruio, IpeBpamian ceet B nazep. Takywo a3eiky CTOKHO HUCIONB30-
BaTh, HO, €CJIM OBAAJeTb €10, OHA JaeT '-[EHOBEK}" OFPOMHYI'U CHH}’}
Wmenno nosromy xypHan Time ormeTtun sacnyru Taynca, HasBaB
ero B 1960 ropy ofHuM 13 «riofeii roga» (B ogHoM pAny ¢ [lonmurom
u Cerpe). B 1964 ropy Taync 6uin ypocroen Hobenesckoit mpemun
no du3uke 3a cBoio paboTy HajJg Mazepom.

Bckope yueHbie 0CO3HA/IM, YTO B 9TY /1a3€MKy BIMCHIBAKOTCA He
TONbKO oToHEL [TOCKONBKY U151 CBETa XapaKTepeH KOPIYCKY/IAPHO-
BOJIHOBOJ 1ya/IM3M, YeM r1y6xe Bl IPOHMKAETE B CTPYKTYPY NPO-
TOHOB, 3/IEKTPOHOB M [APYIMX YCAOBHO TBEPABIX 4acTHMLL M aHa/IM-
3upyeTe uX, TeM 60Jiee «pbIXIbIMI» OHU CTAHOBATCA. BelecTBo Ha
CBOEM ITy6oyaiiiueM, caMOM 3arafio4HOM KBAHTOBOM YPOBHE AB/IA-
€TCA HEONpeJieNeHHBIM ¥ BOMHOMONOOHBIM. A TIOCKONBKY Ha TAKO
TTy6MHe MPUHLMIT HEOTIPEENIEHHOCTH YXKe ABAAETCA MaTeMaTHye-
CKMM 3aKOHOM, OTIPEeNANUM, KaK AOMKHbI MPOIEraTh IPaHMIbI
MeXy BOTHaMYU, 06pa3yioN[Me WX YACTUIIB TAKKe MOAYMHAITCH
NPUHITKITY HEOTIPENENEHHOCTH.

Ax Ap 2 h/dn

OnATh ke, 3T0 YpaBHEHHE CIIPABEIMBO TONBKO B MMKPOCKOIN-
yecKMX MaciuTabax, rge sHayeHue TocTosHHOM [lnaHka (koTopas,
KakK Mbl TOMHUM, B TPU/ITHOHB! TPU/ITMOHOB Pa3 MeHbllle eiMHUILbI)
He fABNAeTCA MpeHebpeXxxuMo MambiM. PU3MKK He mo6AT, KOrma KTo-
TO MBITAETCA SKCTPATIONUPOBATh TaKie MPUHIUIIHI HA YeToBeYecKuit
MaKpOMUP M YTBEPKMIATh, YTO, «COMMIACHO MPUHIUITY HEONpefeneH-
HOCTH», MBI IECTBUTENBHO He MOXKeM HabmoaTh kakor-mbo mpey-
MeT, He M3MeHsAA ero MPU 3TOM. IBPUCTUUECKH PA3BUB ITY MBIC/Th, He-
KOTOpBIE [lXKe PellaloTcs yTBEPHKIATh: 0OBEKTUBHOM PeanbHOCTH He
CYIUECTBYeET, M YUeHble TMIIb 3aHUMAIOTCA CaMOOOMaHOM, CUMTAs, YTO
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«BCe 3HaloT». Ha camoM flene ecTh Bcero offMH NMpUMeEP TOTO, KaK IPUH-
LIMT HeompefieneHHOCTH [eitaenbepra, NefiCTBYIONIMIA Ha HAHOYPOBHE,
OTpa)KaeTcs B HalleM Makpomupe. Pedub MeT o TOM caMOM 5K30THYE-
CKOM COCTOAHMM BellecTBa, O KOTOpPOM A OGEIIIELTI pacCKa3aTh BbILIE.
Ono HasbiBaeTcs koupencaroM bose — Simnrreitna (B3K),

Mcropusi OTKpBITMA 9TOrO COCTOSHMS BeleCTBA BOCXOHMT
K 1920-M, korga lllarbenppanar Bose, yrnuraHHbIi MEAMACKWI GU3UK
B OYKaX, JonycTu1 ownbky, pasbupas Ha IeKLMK YPaBHEHUA KBaH-
TOBO MEXaHMKM. 3TO OBl TPyObIit IPOCYET, IPOCTUTENbHEIN Pa3Be
4YTO CTYAEHTY, HO MMEHHO OH 1 npobyxun B Bose uuTepec K npobine-
me. He poranpisasch noxavany o6 ommbke, OH HOBEN BbIYMCIEHUA
JI0 KOHLIA, C YIMB/IEHNEM YOEIUBLIKCD, YTO €T0 «HENPaBUIbHBIE» OT-
BETbI NIOPA3MTE/NbHO XOPOIIO COIIACYIOTCA ¢ HAOMIONaeMbIMU CBOI-
CTBaMM CbOTOHOB — OaXKe My4IlIE, YEM «BEPHaA» TeOpHH“.

bose pemmn mocTynuTh MMEHHO TaK, KaK B TeYeHME MHOTMX
BEKOB JI0 HETO NOCTYIANM JPyTHe (U3NKK: TIPEATONOKI, YTO €ro
OmMOOYHBIN PE3YNbTAT HAa CAMOM JleNe ABNAETCSA BEPHEIM, HO TO-
YeMy TaK MPOUCXOAUT — HemoHATHO. VI Hamucan 06 sTOM HayJHYI0
crarbio. M3-3a kaxymeitca ommbku, a Takke U3-3a TOTO, YTO MHO-
M€ PENAKTOPBI CUMTANM €TI0 «HErpaMOTHBIM MHAYCOM», BCe BeOy-
mue eBpONeiickue HayuHble XypHansl oTBepriu ee. Bose, He pac-
TEpPABIINMCH, MOCTaN cTaThio camomy Anbbepry Siinmmrenny. Tor
BHUMATE/TBHO €€ U3YYM/I U MPHMINET K BHIBOLY, YTO HPEIOKEHHOE
bose pemenne apnserca ovyeHs nMpoHMuarenbHbiM. [Mnoresa Bose
CBOJM/IACH K TOMY, 4TO (DOTOHBI MOIYT IUIOTHO CAMIIATBHCA APYT
C IpYyroM o Te€X 110p, IOKA OTHENbHbIE YaCTHI[bI B 3TOM «KOMKE» HE
CTaHyT Hepasnu4YMMbl, DVHIUTEHH [IOLIPaBH/ CTATHIO, NIEpPEBEI ee
Ha HEMELIKMI1, a [IoToM pacumpus pabory Bose 110 HOBOIt cTaTb,
B KOTOPOJ PaccMOTPE/, KaK TaKO# IPUHLIMII «CIMIIaHuA» paboTaer
yoKe He ¢ poTOHaMM, a C LiebIMK aToMaMy. Bocronb3oBasLucs CBo-
MM HayYHbIM aBTOPHTETOM, MHIITEH fo6ucs, 4To6b1 00 cTaTbhu
Ony6/IMKOBa/IN PALOM.

B aroit o6 beguHeHHOM paboTe IMHIITEHH J06aBUN TTacCaX, YTO
€CNM OXJIAJINTh aTOMBI [I0 KpaiHe HM3KUX TEMIEpPaTyp — HaMHOTO
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HIDKE, YeM 10 COCTOAHMA CBEPXIPOBOAMMOCTH, — TO OHM KOH[EH-
CHPYIOTCA C MepexofioM B HOBOE arperaTHOe COcTosHue, Tem He
MEHee 3afjada OXJIAKAEHMS aTOMOB [0 CTO/Nb HU3KMX TEMIIEpaTyp
NpeBOCXofM/Ia TeXHUYeCKMe BO3MOXKHOCTH Hayana XX Beka, TaK
YTO JaXke HaNbHOBMAHEIM JITHINTEHH He CTan BCephbe3 ee paccMa-
TpuBaTh. OH CYMTAJ ONIMCAHHBIN MM KOHEHCAT JIMIIb TI060TIBITHOM
TEOPETHYECKOI BO3IMOXKHOCTBIO. [108TOMY 0COBEHHO NOpasuTe/b-
HO, YTO YY€HBIM YJaN0Ch HabMaTh BeLIeCTBO B cocToAHMM BIK
BCero nmMiub yepes 10 ner, xora 610 OTKPHITO ABNEHUE CBEPXTe-
Ky4ecTH remuaA. B TakoM »Xuaxom renuu HeOOMblUME TPYIIIbI aTO-
MOB CITMIIaNNCh BMecTe. DNeKTPOHHbIE Maphl Kynepa B cBepXNpoBo-
JMHHMKax Taioke oTyacTu HanomuHaioT BIK. Ho takoe cBasbiBaHue
B CBEPXMPOBOJHMKAX M CBEPXTEKYYHMX >XMAKOCTAX MPOABNANOCH
B orpaHuueHHoM obbeme. Gonee Toro, DHHIITEH MpeNcTaBIANT
cefe 3TO cOCTOgHME BEIIECTBA COBCEM MHAUe — KaK O4YeHb XONMo[-
HBIH pa3peXKeHHbINl TyMaH. TeM He MeHee HM CO3[jaTeny >KUAKOTO
Tenus, HA yueHsle u3 rpynns BCS faxe He nbITanuch nojacTpouTh-
ca noj runoresy Sinmreitna. O6 arperariom coctoanun B3K ne
yhanoch Y3HaTh HU4YETO HOBOTO BIJIOTH Ko 1995 ropma, xorga asoe
YMHBIX y4eHbIX u3 YHusepcutera wrara Konopago nonyumnm se-
L[eCTBO, KOTOPOE MOKHO BBI/IO HA3BATH «ra30M U3 pyOuaMeBbIX aTo-
MoB» (rasooOpasubim pybuanem).

ITpumedaTenpHo, YTO BAKHENIIMM TeXHMYECKMM CPeCTBOM,
KOTOpOe MoMorno goctudb cocroauna BIK, 6pin nasep. I[IpnHuun
ero paboTbl OCHOBAaH Ha TeX MAEAX O Npupone POTOHOB, KOTOpbIE
BIIEpBbIe BbicKasan Bose, 3To MoXeT NOKa3aThCH HENOTMYHbIM, BeJlb
o6pi4HO Nasep pasorpesaeT Tena. Ho OH BIIO/IHE MOXKET M OX/IaX-
JaTh aTOMBI, €C/IM YMETh NpaBuIbHO ¢ HUM obpaumaTecsa. Ha 6a3o-
BOM HaHOCKOIIMYECKOM YPOBHE TEMNEPATYPa ONpPEAeNIeTCs TOMBKO
CpEfHEl CKOpPOCTBI0 NBVWI)KEHMA 4YacTHll. [opAYmMe MOMEKYNsl IMo-
CTOAAHHO CTaNIKMBAKTCA [PYT C JIPYTOM, a XONOJ{HbIE €/1e IBMXKYTCA.
[Toaromy, 4TOOE! OXNAIUTE KaKoe-TMBO0 TENO, HYKHO MaKCUMaNbHO
3aMeI/IMTD ero YacTuusl. [1pu nasepHoM OXnaKaeHNH yueHble Tiepe-
CeKaT Heckonbko nyyveit. [logo6HO 0XOTHMKAM 3a MPUBUIIEHUAMH,
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OHM CO3JAIOT IOBYILKY U3 «ONTHYECKOil maToku». Korjga paspexes-
Hbl€ aTOMbl PYOM[IMEBOTO rasa IPOXOM/IN Yepes ONTHYECKYIO Ma-
TOKY, NMasepbl 6oMbapAupoBanyu UX TIPOTOHAMM Manoil MHTEHCHB-
HOCTH. ATOMEI pyOMaMA ropasfo MacCHMBHEE M TAXKeNee MIPOTOHOB,
TaK 4TO Takasa 0oMOapMpPOBKa HANIOMWHAET PACCTPEN aCTEPOMJIA U3
nmynemeTa. TeM He MeHee, HECMOTP Ha Pa3HMILY B Pa3Mepax, 0cTa-
TOYHO CU/BHbIN IIKBA/IbHbIN OTOHb MOYKET OCTAHOBUTD JlaXe acTe-
pOM]I, U MMEHHO 3TO Npousomno ¢ pybunuem. ITornoman MpoTOHHI,
neTeBIINe B HUX CO BCX CTOPOH, aTOMBI py6uMA Bce 3aMeIANNCH
¥ 3aMeJI/TANMCH, IOKA MX TeMIIepaTypa He yIiana IPUMMEpPHO JI0 OfHOM
NeCATUTHICAYHON O rpafyca Bhiiiie abCOMOTHOTO HYA.

Onuako faxe Takas TeMnepaTypa AB/AeTCA HACTOAIMM TTeKIOM
Ansa KoHAeHcara JiinmrteitHa — Bose (Temepb BBl gorapbiBaeTecs,
nmoyemy OiHIITelH 661 cToNb MeccummucTiden? ). [ToasTomy y4eHrle
u3 Konopapo, 3pux Kopuenn u Kapn Buman, npumennm sropyio
dasy oxnaxkuenus, Ha KOTOPOH CHIbHBIA MArHUT MHOTOKPATHO OT-
caceiBan M3 pyOMIMEBOro rasa cambie «ropAYMe» M3 OCTABLIMXCA
atromoB. [IpumepHo To e camoe IPOMCXOIMT, KOTAA Mbl yeM Ha
JIOXKY € ropa4uM Oyl1bOHOM, 4TOObI €€ OCTYAUTH (BBIAYTb CaMble
ropaume arombr). Korja BbICOKOSHEPreTMYECKME aTOMbI IIOKMHY-
NI} ra3, ero TeMrepaTypa yiana ewe Hwke. MeaneHHo ocTyxas ras
M ylaNAA Ha KaX0# cTafiny MLIb HECKOIbKO CaMbIX TEIIbIX aro-
MOB, Y4€eHble OIYCTU/IN TEMIIEPATYPY A0 ONHOM MUINIMAPAHON JOIM
rpagyca (0,000000001 K) Briute abcomtoTHoro Hyns. Ha janHoM 3Ta-
ne obpasen U3 ABYX ThICAY aTOMOB PyOMIMA HAKOHeLl TIpeBpaTHII-
cA B KOHJieHcaT JitHuTeitHa — bose — camyio XONMoHY0, TUIKYIO
1 HEYCTOHUMBYIO cybcTanuMIo Bo Beenennoit.

Ho ¢opmynupoBka «iBe THICAYHM aTOMOB py6HNA» OTHOCHTEMb-
HO BemjecTBa B coctoaHuu BIK He coBceM npapunbHa. YueHsle He
MOMYYHAY KYCOK pyOMAMA M3 IBYX THICAY aTOMOB, CIMITUIMXCA, KaK
mactuna. 1o 6uio ocoboe cocToAHME, NIA OMMCAHKUA KOTOPOTO
NpUAETCsA BHOBb 00paTUTbCA K NPUHIMITY HeonpenienenHocTH. Kak
A y’Ke yIIOMMHAJ, TEMIIepaTypa — 3TO MPOCTO MOKa3aTenb CKOPOCTH
aToMoB. Eciiu TeMriepaTypa MOJIEKY/T TaflaeT 0 MWUIMAPIHOI OIM

349



Yacre V. Hayka 06 anemeHTax cerofiHa 1 3aBTpa

rpagyca, TO MX CKOPOCTb CTAHOBMTCS IIPAKTMYeCKM HYNeBOM, U, crie-
JAOBaTENbHO, HEONPENENEHHOCTh 3TOM CKOpOCTH abCyplHO Mana.
OHa TOXe MpakTH4YeCKM HyneBad. A MOCKO/IbKY Ha TAKOM ypOBHe
aTOMBI IPOAB/IAIOT BOMTHOBbIE CBOMCTBA, HEONIPE/E/IEHHOCTb MX I10-
NO3KEeHUA JIOMKHA ObITh JOBOMBHO BEMMKA.

OHa oKasanack HacTONbKO GOMbILION, YTO, IOKA HEYTOMMUMbIE
yueHble OX/IaK/Ja/i aTOMBI PYOUMA 1 CIEIJIAIM X BMECTE, T€ Ha-
Ya/u MyXHYTh, PAaCIIMPATHCA, HAMO/3aTh IPYT Ha APYTa W, HAKOHell,
ucvesarb ApyT B Apyre. Tak monyumncs Bcero OffjMH NPU3payHbINA
aTOM, KOTOPHIM, He ABMANCA OH TAKUM HEYCTOWYMBHIM, ObIT Obl
BMOJIHE PAa3TMYMM TIOfi MUKpOcKonoM. VMiMeHHO Mo3aToMy MOXKHO
YTBEPX/AaTh, 4TO B 3TOM M TONILKO B 3TOM ClTydae MPUHIMI HEOTpe-
JleJIEeHHOCTH npalﬂrm{eckn HauMHaeT JIeMCTBOBATh Ha MaKpOypOB-
He ¥ 3aTparuBaeT 4acTHIY, KOTOPYI0 MOXKHO CPaBHUTB MO PasMepy
¢ yenosexoM. Ob6opynoBanue, HeoOXOIUMOe /1A TOBEIEHUA MaTe-
pMM [0 COCTOAHMA KOHeHcaTa JitHmTeitHa — bose, crouno oxono
100 TbicAY fONIAPOB, 4 CAMO 3TO HOBOE COCTOAHME BellleCTBa MPOCy-
IIeCTBOBAJIO 0KO/O 10 cekyH, MoC/e Yero KonjgeHcar pakTudecku
cropen. Ho aroro spemenu xsaruno, 4tobsr B 2001 rogy Koprenn
u Buman 6sin yaocroenst HoGeneBckoit npemmn’ .

ITo mepe coBeplIEHCTBOBAHMA TEXHOIOIUH, YY€HbIM BCe Ipollle
HOBOOMTE BelecTBO B0 coctosHus bIK. Konewyno, ato nmo cumam
ele JIasieKo He BCeM, HO He MCK/IKYEHO, YTO BCKOPE Ye/I0BeYecTBO
HAY4YMTCA CO3aBaTh «BELIeCTBEHHBIE /1a3epbl», BbICTPeNMBaOILME
cBepXc(OKYCHpOBaHHBIE NYYKM aTOMOB. Takue Jjiasepbl JIO/KHBbI
6BITb B THICAYM Pa3 MOLIHEE CBETOBBIX, A TAKXKE MNOTEHL[MABHO CIIO-
cOOHBI CHHTE3HPOBATh CBEPXTBEp/bie JielAHble KYOMKM, KOTOpbIE
CMOTYT TIPOHUKATb [PYT Yepe3 JIpyTra, He TepAs Npu 3ToM (GopMbi.
B Haurem HayyHo-(paHTacTMYecKoM OymylieM Takue Bellu MOTYT
MOKA3aThCA He MEHEe YIMBUTEIbHBIMU, 4eM ObINM CBETOBBIE 1a3€PhI
M CBEPXTEKYUue KUJKOCTH B HAlllEM 3aMeYaTeNbHOM HAaCTOALIEM.



17. U3YMUTEJIbHbIE COEPDI:

HAYKA O MY3bIPbKAX
1 T T C5 | | i |

INMeEMEHTAX, COBCEM He obsa3arensHo HCCMenoBaTh TAKHE 3K30-
THUYIECKHME U CNMOMKHBIE COCTOAHMA BENlECTBa, KAK KOHeHCaT Bosze —
DitnimTeitna. [IpUBBIYHBIE TBEP/IbIE TeMa, XMUIKOCTH ¥ Tashl BCe elle
MOTYT MOBEJIaTh HAM KOe-KaKue CEeKpeThl, ecim Ham OymyT Gnmaro-
BO/IMTDH TOCTIOXKA Yiaya ¥ HayuHble My3bl. Cpe/ii y4eHBIX XOAMT Jie-
IeHJIa O TOM, YTO MJiess 06 OIHOM M3 CaMbIX BaXKHbIX Tab0paTOPHbIX
npubopoB NpHiN/a B FONIOBY €ro CO3[ATENI0 He IPOCTO 33 CTAKaHOM
n1Ba, HO U 6/1arojaps crakaHy Imusa.

B re ropsi lonanen Inasep 6bu1 CKPOMHBIM, HO JKOKEYIIMM IPH-
3HAHWA MIAZLUINM Hay4HbIM COTPYAHMKOM MMYMIaHCKOTO YHMBEp-
cuteta. Korpa emy 6bu10 25 7ieT, OH mobu/I HaBeLIBATECA B O/viKail-
1ue 6apbl, 4To6bI yTONMUTD XKaxay. Kak-To BeuepoM OH paccmMaTpuBsan
NY3bIPbKH, MMOJHMMAaBIIHECA B CTAKAHE CO CBETNLIM ITMBOM M CaM HE
3aMETH/, KaK CTal PasMBIINATL O (u3uKe vactuil. Ha ToT MOMeHT
(aro 6B1710 B 1952 rofty) y4eHbie NONB30BANMCH 3HAHUAMM, NOMyYeH-
HBIMM B XOJIe BBITIO/THEHUA MaHX3TTEHCKOTO MPOEKTA ¥ IPYTHX UCCITe-
fOBaHMit B 067acT AlepHON PU3KKM, YTO6B BOOOPA3UTH SK30THYE-
CKMe M He‘ytTOﬁ'-IHBbIe Pa3sHOBMUOHOCTH YaCcTHI] — K-ME30HBI, MIDOHBI
W NMHOHEI, MPU3PAYHBIE CYLITHOCTH M3 TOTO e MKpa, KO’I'OPBIf'l Hamom-
HEH XOPOIIIO 3HAKOMBIMM HaM TIPOTOHAMM, HEMTPOHAMM M NEKTPOHa-
Mu. CrieruanmcTsi ro (usnKe YacTHil NOKO3peBani, Jaxe Ha[eAIUCh,
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YTO 3THM HACTHLBI [IOMOrYT OINPOBEPTHYTh MEPUOINYECKYIO CUCTEMY,
Ka3aBLIYIOCA OCHOBONO/IATAIOILENA KapToi MaTepuaNbHOIO MMPA, TaK
KaK [103BOJIAT 3aI/IAHY T ele rybke B cybaToMHBble Hefpa.

Ho, 4To6BI NpOABMHYTLCA B 3TUX MCCIEJOBAHUAX, Y4E€HBIM Tpe-
60BanMCh METOJIBI, KOTOPBIE MO3BOMMAN Obl «yBUAETb» 3TH Me/IbYaii-
ILIME YACTHIIbl M TPOBEPUTH, KAKIE CBOMCTBA OHU NPOABAAIOT. [1asep,
CKIOHMBIIMIACA HAJl CBOMM CTaKaHOM, — BBICOKO/IOODbI IOHOLIA B 04-
KaX, C KOPOTKMMM BBIOIMMMUCA BOMIOCAMM — PELINTI, YTO OTBET TaUT-
cs B IysbIpbKax. ITy3bIpbKu B XMAKOCTAX 0OpasyloTCa TaM, Ijie ecTh
HEPOBHOCTH M/ MHOPOJHbIE BKII04YeHUA. TaK, MysbIPbKM B LIAMIIAH-
CKOM 00pa3yioTcsl Ha MecTe MMKPOCKONMYECKMX LjapanMH Ha CTEKIIE,
a myssIpbKM B TMBE — 3TO Me/bYaiiiiMe BKITIOYEHUA YITIEKUCIOTO rasa.
I'masep kak HacToAMIi PU3MK TOYHO 3HAT, YTO OHM 06PA3yIOTCA TeM
aKTHUBHee, YeM ropsiuee JKUKOCTh U yeM O/miKe OHa K TOUKe KMIeHUA
(BCIOMHMTeE KACTPHOMIO C BOJIOI, cToANLYI0 Ha uTe). Ha camom fiene,
ecnu MOAMePHUBATh TEMITEPATYPY KUAKOCTH, OHA NEPETOTHUTCA TTy-
3BIpPbKaMu, KaK GYATO ee CHIBHO B36anThIBAIOT.

710 6BIIO XOpOIIEe HAYANIO, He BBIXOAMBIIEE, BIIPOYEM, 32 Mpefie-
nel npocrenureit puanky. Maszep cran peigawommmcs pusukom Gma-
rofjapA HECKOIbKMM JIOTMYeCKMM YMO3aK/II0UeHIAM, KOTOpbIe C/ienan
fasbiie. ITH 9K3OTHYECKHE K-MEe30Hb], MIOOHbI ¥ [TMOHbI NOAB/IAIOT-
CsA IMILIDb B TeX CIy4asAX, KOI7Ja ylaeTcs OTIIENMUTb KYCO4YeK OT sipa
aTOMa — ero IVIOTHOIT cepauesunbl. B 1952 rony yxe cymecrsosano
YCTPOMCTBO, HasbiBaeMoe «Kamepoil BunbcoHa», B KOTOpO#M Crielu-
a/lbHaA «IyLIKa» TOPHEAMPOBala XOIOHbIE ra30Bble aTOMBI CBEPX-
GbicTpbiMu cyOaTOMHbIMM YacTHUamu. Tlocie npAMBIX nonanaHmi
B TaKOH Kamepe MHOIJIA MOAB/IANMCh MIOOHbI M K-ME3OHbBI, M Ia3
KOHJIEHCMPOBA/ICA B XMJKHE KalleNbKu MMEHHO TaM, Ije IpoJeraa
TpaexTopus yactTursl. Ho Imasep pewmn, uto uenecoobpasnee 6b110
GBI 3aMEHUTB Ia3 JKMAKOCTLIO. [[IOTHOCTE XUAKOCTEN B TRICAYM pa3s
MpeBbIIAET M/IOTHOCTh Ta30B, IO3TOMY, €C/IM Obl Mbl HALlE/IN/IH ATOM-
HYIO TIYIIKY, CKaXKeM, Ha XUIKHA BOJOPOJI, CTONIKHOBEHMI C aToMa-
MH iporcxoano 6ui ropassio 6onbiue. Kpome Toro, ecnm 6bl KuKuit
BOLIOPOJ, HAXOJM/ICA THILb Yy Th-4yTh HIKE TOUKM KMIICHUA, TO [laxe
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caMbiii c1abbli TOMMOK ITPU3PAYHOM YacTUIBI BCIeHUT Obl BOJOPO
B KaMepe, Kak nuBo B cTtakaHe. Kpome Toro, [nasep momarain, 4rto
cMokeT coTorpadMpoBaTh TPAeKTOPMM ITy3bIPBKOB, @ 3aTeM W3-
MEPHTD, KaK PasnuyHble YacTMLbl MPOKIaJbIBAIOT pPasHble JOPOMKKH
1 CIIMpali, B 3aBIHCHMOCTY OT MX pasMepa M 3apafa. Jlerensa rimacur,
YTO K TOMY MOMEHTY, Kak [71asep nonu cTakaH nuBa, y HEro B rojioee
C/IOXXMIACh NIO/IHAA KAPTHHA OYLyLero oneTa.

B 3asucumocmu om pasmepa u 3apAaoa pasautHbe cyoamommnie
HACTHULb HPOCENbIBAION PASHBIE SBUPAXCH U NPOKAAJBIBAIOM PA3HbIE
CRUpanesUdHbIE IMPAEKMOPULL, NPOHOCACE HEPES NYILIPOKOBYI0 KAMEDY.
Credst Ha 3MOl UATIGCTPAUUY — AUHUN U3 MENBHATIIUE NYIBIPLKOS,
chomozpaguposannbix 8 xonodHoi Game us wudxozo sodopoda
(unmocmpanusn mobeano npedocmasnena [JEPH)

9TO MCTOPUA O TAKOH MHTYMTMBHON NMPO3OPAMBOCTH, B KaKyl0
y4yeHble LaBHO XOTAT HoBepuTb. K coKaleHMio, KaKk M GOIbLIMH-
CTBO JIETEHJ, OHAa HE COBCeM TO4YHadA. [7lazep AeMCTBMTENBHO M30-
Gpen Ny3bIpbKOBYI0 KaMepY, HO [JIA 3TOTO eMy NPULIIOCH YCEPRHO
nopaborars B 1abopaTopuu, a He MPOCTO HabpocaTh MAE Ha call-
derxe B bape. K cyacThio, McTHHA OKasajach ewie Honee 3axBarhi-
Bapllei, 4eM JereHpa. Inasep HeiicTBMTENbHO CKOHCTPYWMpPOBan
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IY3LIPLKOBYIO KaMepy /Il OCYLIeCTB/1eHMs BbIILEONMCAHHOrO Obl-
Ta, HO BHEC B Hee OJHY BaXKHYI0 MOIMQUKaLKIO.

Opnun Bor sHaeT, no Kakoit npuYMHe — MOXKET ObITh, M3-3a HEHa-
CBITHOTO CTYAEHYECKOTO M06ONBITCTBA — MOJIOION YENOBEK PeLIn,
4TO 06CTpeNnMBaTh M3 ATOMHOI NMYNIKH HY)KHO HE XUAKHUII BOJOPOJ,
a caMoe 06BIKHOBEeHHOe TUBOo. OH ]IEf’I_CTBHTE.TIhHO Mnoarai, 9TO Ipr
€ro MOMOLIM MOXHO COBEPIIUTh 3IMOXANTbHbINA MPOPLIB B M3YYEHUN
cybaTomMHbIX yacTull. BoobpaxeHnue pucyeT HaM MapHA, YKpaaKoi
npuHocsAlero BeyepoM B naboparopuio 6yTeimkyu «bynBaiisepar.
B0o3aM0XHO, 9aCTh MMMBA U3 YTIAKOBKM YII/Ia Ha HYX/[bl HAYKH, a APY-
rafd 4acTh — Ha NOANEPKAHME NyXa UCCHAENOBaTENA. A cam OH TeMm
BpeMeHeM 3a/IMBajl B MMHMATIOpPHBbIe abopaTopHble CTaKaHIMKI,
HarpeBaJi MOYTH A0 Kunenus i 6Gombapanposan ny4iiiee aMepuKaH-
CKOE€ IITMBO, B KOTOpOM POXIA/IHUCh CaAMbIE 3K30THYEeCKHEe BHEMEHTBP-
HblE YacTHLBI.

K coxanenuio A58 HAYKH, IKCIIEPUMEHTDI € IIMBOM HE 3aJa/IMChb.
Konmern nmo nabopatopum Taioke He Topeny Jxe/laHWEM TPYAMTHCA
B apomare nuBHbIX napos. He pacrepsasmmce, Inasep ycosepien-
CTBOBa/l CBOM B3KCIIEPHMMEHTHI,
a ero komnmera Jlymc Anbpa-
pec — TOT CaMblif, KTO BbIBM-
Hyn runoresy o6 acrepowmpe,
noryOMBIlieM [OUHO3aBPOB, —

ECTb 0avH aneMeHT, 0C06eHHO aKTHBHO
06pasyloLnii Ny3bipbkH, a TakKe

neHy — Kanbuuii. lMexa crponTea

13 Ny3bIPLKOB N0 TOMY e NPUHLMNY,
4TO W TKaHb — M3 KneTok. [oaTtomy

B KOHLIE KOHLIOB OTIpefie/III, 4TO
CaMON YYBCTBUTENBHOM Cpeno

Camblil 3ameuarentHbiil obpasey
NEHACTON CTPyKTYpSI BHawew | /1A TAKUMX ONIBITOB nmmeTcsj
OpraHi3Me (He CuMTan Ciiokl) — | BCE-TAKM HE TMBO, a KupKuit
30 ry6uaTankoc, | BOMOPOTL. On 3akumaer mnpu

| Temmeparype okomo -253 °C,

MO3TOMY JlaXKe TIPH MHHUMAITh-

HOM TIOBBILIEHMHN TEMIEPATYPhi 3Ta XUJAKOCTh HauuHaeT OypHo Tie-
HuTbcs. Kpome Toro, mockonbky BOOPOJ ABAAETCA MPOCTEHIIMM
3MIEMEHTOM, B JXMJIKOM BUJIe B HEM He BO3HMKAeT pasHOOOpasHBIX
OC/IOXKHEHWMM, BO3MOXHBIX NIPM CTONKHOBEHWM HacTi B mioboi
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npyroii xuakoctu (B ToM uncne B nuse). «[IyssipbkoBas Kamepan,
CKOHCTpyMpoBaHHaA [1asepom, moMorna oTBeTHTh Ha MHOXECTBO
Ba)KHBIX BONPOCOB — MpuyeM Tak 6bicTpo, yto B 1960 roxy [asep
oKasajics Ha obnoxke xypuana Time cpenn 15 «Jliomei roga» — Ha-
pany c Jlainycom [Monunrom, Yunpsamom loxm n Omunuo Cerpe.
Kpome toro, on nomyumun HobGenesckywo npemuio B HeBooOpasumo
IOHOM Bo3spacTe — 33 et ot popy. K ToMy Bpemenu oH yxe nepe-
6pasca na pabory B Bepkiu, a Ha LepeMOHMIO Bpy4eHMsA IPEMUK
HAJIeNl TOT JKe CaMblif GeIbiit JKU/eT, B KOTOPOM Harpagy Imomydanu
SpsuH Makmuuiad n Omunmo Cerpe.

Kak npaeuio, nyssipbky He BOCHIPUMHUMAKTCA B Ka4€CTBE BaX-
HOTO HAYYHOro MHCTPyMeHTa. XOTA OHM MOBCIOly BCTpPeYarTCA
B IIpUpOJiE — BOIMOXKHO, KaK pas MosToMy, a TaKXKe M3-3a TOTO, Ha-
CKO/IBKO /IETKO OHM 06pasyrTcs, — My3bIPbKH B Te€YEHME ThHICAYE-
NeTHI CYMTANUCH mpocTo 3abasoit. Ho korga Hactymun XX Bek —
BEK (PM3NKH, — yUYEHbIE BAPYT OLEHM/H, KaK MHOTO 3a/la4 y/JaeTCA
PelnTh MPY MOMOIIM MNYy3bIPbKOB, TO3BOMAKIIMX 30HIUPOBATDH
npocreiine cTpyKTypbl Beenennoit. B Hamm ropst Habmionaercs
nogbemM GUONMOTUM, M CMEL{MANNCTHI B AT 06IACTU 3HAHUA TAKOKe
WCTIONB3YIOT MYy3bIPbKM — [IA M3Y4YeHMdA KHUBHIX KJIE€TOK, CAMBIX
CNOXHBIX CTPYKTYP BO BeeneHHoit.

[Tysplpbky OKa3anuch 4YyJeCHBIMM ecTecTBeHHbIMM maboparo-
pUsAMM, IO3BOAIOIMMI CTABUTH KCTIEPUMEHTHI BO Bcex obmacTsix
eCTeCTBO3HAHMA, M HOBEHIIYI0O MCTOPHMIO HAYKM MOXKHO YMTaTh Ia-
PaIeNbHO C MCTOPHEN ITUX U3YMUTENbHBIX chep.

Ectb opmn sneMenT, ocobeHHO aKTHBHO 0OpasymoLuii Iy3sIpb-
KM, 2 TaKXKe MeHy — cyOCTaHLMIO, B KOTOPO# Iy3bIpbKYM C/IMNAITCA
IPYT < pyroM u TepAioT cepuyeckyio Gopmy. 10 Kanbumit. [lena
CTPOMTCA U3 ITY3bIPPKOB I10 TOMY XK€ IPMHLMILY, YTO M TKaHb U3 Kile-
ToK. [Toaromy camblit 3amMeyaTe/bHbIH 00paseL; IEHUCTON CTPYKTY-
pbl B HallleM OpraHu3Me (He CYMTas CIIOHbI) — 3TO ry64aTas KOCTb.
Mpb1 06b14HO TipeficTaBnAeM cebe MeHy CTOMb JKe MATKOM, KaK KpeM
ana 6putba. Ho korma HekoTophle cyOCTaHIMM, HAMOTHAEMbIE BO3-
NMYXOM, 3aCTBIBAIOT B PE3Y/IbTATE BHICHIXaHUA MM OXJIAXKIEHUA, OHMI
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CTAHOBATCS JKeCTKMMM M KPeIKUMH, KaK o4eHb rpybbie GaHHbIe Iy6-
kn. Mexxay npounm, NASA ucnonb3oBano cniemanbHbIe TIEHBI 1A
3alMTH KOCMHYECKMX Y€/THOKOB, BO3BPalllaBIIMXCA M3 KOCMOCA 49e-
pes nnorHble cnou armocdepsl. Koctn, HachienHbIe KanbLyeM, —
elle OAMH IpMMep TAKOM JIerKo#, HO MPOYHONM TKaHu. Bonee Toro,
B Te4eHHE MHOTUX ThICAYENETHH CKY/IbIITOPbI BadA/IM MOTH/IbHBIE -
MATHHUKM, 00eIMCKN M MIOMOB M3 NMOAATNMBLIX, HO KPENKUX NOPOf,
COflepKalMX KaabLUMi — HalpUMeEp, M3 MpamMOpa M M3BECTHAKA.
3tn nopoanl 0bpasyloTcs, KOria KpoLleYHbIE MOPCKME MUKPOOP-
raHM3MEL TMOHYT, @ MX MAHIMPH, HACHIIEHHbIE Ka/lbLMEM, OIyCKa-
IOTCA HA OKEAHCKOE HHO M HAKAI/IMBAKTCA TaM. B aTHX MaHIMpAX,
KaK B KOCTAX, MMEIOTCA eCTECTBEHHBIE MOPHI, HO XWMHA KanbLuA
MOBBINIAET MX 3MACTHYHYIO KPernocTh. BOMbIIMHCTBO €CTeCTBEH-
HBIX BOJ], — B YaCTHOCTH, JOKJleBaA — CJErKa KHCAble, B TO BpeM:
KaK Kanblui mpoABnaeT cnabsie ocHOBHbIE cBoicTBa. Korja Bopa
3aTeKaeT B KalbIMeBble HOPEI, OHA PearHpYeT C 3TUM JIEMEHTOM,
¥ MIPOMCXOUT MUKPOCKONIMYECKNI B3PhIB, HATIOMMHAIOLINI B3PbIB
MOJie/IM ByJIKaHa, KOTOPbIN MHOI[A HEMOHCTPUPYIOT Ha YPOKaxX Xu-
muu. Buifenaorca HeGonbime KoMu4ecTBa YIIeKMCIOro rasa, CMAT-
yaiouiero nmopoxy. B reonoruyecknx Macmrabax B pesynabraTe peax-
LM MEXAY KalbllMeéM M BOIOH oﬁpaaymmﬂ TUTAaHTCKHE ITYyCTOTHI,
KOTOPbIE MBL HA3bIBAEM MEIepaMH.

KanpuueBbie myselpbky BayKHbI HE TOJILKO B aHATOMMY U UCKYC-
CTBe, OHM CPOPMHPOBAII MUPOBYIO SKOHOMUKY, a TAKKe OUepTHIIN
rpaHnubl yMmiepyit. Muorme Gorarsie KanbimeM GyxXTbl Ha I0KHOM
nobepexbe AHIMMM MMEIOT UCKYCCTBEHHOe Tpoucxoxpaenue. Ha
MX MECTE CYILeCTBOBA/IN M3BECTHAKOBBIE Kapbepbl. Paspaborku u3-
BEeCTHAKA Ha4ya/IMCh B 3TUX MeCTaX OKO/IO 55 rofia 1o H. 9., Korja Tyja
nNpubbIIM PUMISHE, OYeHb LieHUBLIKE 3TOT MuHepai. Passegunku,
nocnauHpie I0nuem LesapeM, HalL/IM KpacHBbIA KPeMOBLIN M3BECT-
HAK B pajioHe COBPEMEHHOT0 aHITIMACKOro ropoga bup. Bckope tam
MOABU/IMCh PUMCKHME KAMHETEChI, MPUHABLIMECA A06bIBAaTh U3BECT-
HAK UiA yKpauleHns dacagos. AHIIMACKMIA M3BECTHAK M3 paitoHa
Bupa ucronb3oBanca nNpu CTPOMTENbCTBE ByKMHIeMCKOro fBopua,
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noupoHckoro Tayspa m BectmuHcTepckoro a66arcrBa. B pesyinb-
TaTe B MPUOPEXHBIX CKa/lax OCTaNUCh OrpoMHbIe mycToThl. OKomo
1800 roga HeCKONMbKO MECTHHIX TIapHeil, BBIPOCIIMX Ha MapyCHBIX
NOIKAX ¥ M3YYMBIIMX BCE MpuOpexHble NaGUPUHTDI, UTPadA B MAT-
HAIIKY, PeIUIK BCTIOMHUTh CBOM JIETCKUE YBIEUEHUA U CTAaTh KOH-
tpabanauctamu. OHM HAYYMTUCH TPATATH B M3BECTHAKOBBIX OHyXTax
paHIy3CKIit KOHBSIK, CKPUTIKH, TabaK U 1IeNK, KOTOpbIE JOCTABMA-
nu u3 Hopmanauu Ha GpICTpbIX KaTepax.

KonrpabGaupuctsl (cammu ceba OHM NpeqmOYMTaNM Ha3bIBaTh
«cBOOOJHBIMM TOProBLIAMM») O30MOTH/IMCH 33 CYET YYHMOBMIIHBIX
IOLIMH, KOTOPBIMKM aHITMICKOE MpaBUTeNbCTBO 0610K1I0 dpaH-
LLy3CKuMe ToBapbl, 4To6bl gocagutb Hanoneowny. Ms-3a neduumra u3-
JIe/THiA, TONABIIKX MO} 3TOT HAJIOL, ECTECTBEHHO, BOSHUK OPOMHBIN
cripoc Ha Hux. He B nocieHion ouepeab 13-3a TOro, 4yro beperopas
OXpaHa He MOIVIa CIIPaBUThCA C KOHTpabaH/10/, XOTh M 00XOMIach
Ero BenuyecTBy BeCbMa HefielleBo, B 1840-e rogsl napiaMeHT MOLLEN
Ha Mubepanu3alMio TOProBOro 3aKOHOAAaTe/NbCTRa. Torma Toproeas
“Tajia NpaKTH4ecKu cBOBOHOIM, a C Heft HACTYIIM/IO U SKOHOMMYe-
CKOe MPpOlIBETaHUE, B MTOTE No3BonusLiee Berukobpuranun npe-
BPaTUTBCA B MMIIEPUIO, B KOTOPOIt HUKoraa He saxoaut ConHie.

9Ta MCTOPMA MOT/Ia HATONKHYTh BaC Ha MBIC/Tb O TOM, YTO ¥ HayKa
0 My3bIPbKaX MMEET IaBHIOK UCTOPHIO, HO 3TO He TakK. Boigaomueca
eCTeCTBOWCIIBITATENM, B HacTHOCTH Benmpkamun ®panknuH (06b-
ACHMBIINIA, TOYEMY MAac/o CrAaXuBaeT HeOO/MbIINE BOMHBI C MEH-
HbiMu Hapamkamu) u Pobepr boitnb (3kcnepuMeHTHpOBaBIIMIA €O
CBeXel MeHUCTONH MoYol U JlaXke He FHyUIaBlIMitca npoboears ee
13 cOBCTBEHHOTO HOYHOro Topiuka) 6e3 ocoforo MHTepeca OTHO-
CMIKCH K Iy3bipbKaM. TlepBbie (M3MONOrM MHOTAA CTABMIIM OMbI-
Thbl, CBA3aHHbIC C HUMH, — HApUMEDP, BAYBaIN PaSJ’IH'—IHIJlE rasbl
B KPOBb IOY)KMBBIX-TIONypacwieHeHHbiXx cobak. Ho yuensie, kaxk
NpPaBUI0, UTHOPMPOBA/IM CAMM TIY3BIPBKH, UX CTPYKTYPY M QopMY,
OCTaB/IAA U3YYEHME [IY3bIPLKOB TEM, KTO TPYAN/ICA B «HEAOCTATOY-
HO MHTE/IEKTYalbHbIX» HAay4HBIX obmacTax. MHorga ati obmactu
HAyKM MMEHOBAINCh «MHTYMTUBHbIMW», VIHTYWTMBHas Hayka He
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ABMAETCA maronoruyeckoit. Ilpocto oTHocalMeca K Helt obmacTu
3HAHMA — HaNpUMep, KOHEBOJICTBO M CANOBOACTBO — XOTSA U U3y4a-
I0T eCTeCTBeHHbIe JeHOMEHBI, HO B Te4eHUe [O/IN0ro BpeMeHH noja-
TraloTCA TIPH 3TOM CKOpee Ha Iorajiku, Hab/MofleHus U XypHa/IbHbie
ny6IMKaIMy, YeM Ha CTPOTO KOHTPOIMpPYEMbIE 3KCTIEPUMMEHTSHL. Toi
MHTYMTMBHOM HAYKOii, B KOTOPOH HAIIOCh MECTO MCC/IENOBaHMIO
Iy3bIpbKOB, OKa3anachk KynuHapus. Ilekapu 1 nuBopapel M3gaBHA
MCIIOIb30Ba/IM APOACKM — IPUMMTUBHbIE OPraHU3MBl, CO3AK0LIME
BOKpPYT cebsi MHOMeCTBO My3blpbKOB. [IpOxdOKM HYXKHBI /IS TOTO,
4T06BI X6 3aKBalMBaIICcA, a uBo cOpaxxusanocs. Ho B XVIII Bexe
nopapa, TPYAMBLIMECA B 06/IacTH €BPONENCKON BHICOKON KYXHHM,
HAy4M/IHCh cOMBATh AMYHBIE OE/IKM B MBIILIHYI0 BO3AYIIHYIO MEHY,
nocne 4ero MpMHANKUCH 9KCIEPUMEHTHPOBaTh ¢ 6e3de, MOPUCTHIMU
cbipaMy, B3OMTHIMM CIMBKAMM M KaIyYWHO, KOTOPbIE Mbl CErOfiHA
TaK moouM.

Tem He MeHee med-MoBapa 0OLIYHO He NOBEPANM XMMMKAM, M Ha-
000poT. XMMMK CUNTa/ TIOBAPa HEMUCLUIUITMHMPOBAHHBIM M HEHa-
YUYHBIM PEMECeHHIKOM, MOBAp XMMMKA — CTEPM/IBHBIM 3aHYTIOI.
Jlmme x 1900 romy mysHIpHKONOrMA MpPEBPATUNach B yBaKaeMyro
HayuHyio aucuunmuny. [Ipasja, Te nopu, 6narofapsa KOTOpsM 31O
npousourno — nopf Kenssun u Spuect Pesepdopn, — umenu numnb
CaMO€ TYMaHHOe MPeJICTABMEHHE O TOM, K YEMY MOTYT IPUMBECTH MX
uccnenosanma. Ha camom peme Pesepdopn ropasgo Gonbiue crpe-
MMJICA JOKOMATBCA O CAMBIX ITYOMH NepUOAMYECKONM CUCTeMBI, e
B T€ rofibl PaKTUIeCKH LApH/Ia KPOMEUIHAA ThMA.

B 1895 roay Pesepdopa, Hesagoiro o Toro nepebpasumiics u3
Hosoit 3enannmn B KeMOpumacKuit yHUBEPCUTET, LEIMKOM IIOCBA-
T ceba naydeHnio pagnoakTusHocTH. Ha pybexe XIX-XX BekoB
9Ta 0o6nacTb 6blla HE MeHee NONYAAPHA, Y€M FEHETHKA BO BTOPOIl
nonosuHe XX Beka 1 HaHoTexHonorua B XXI Bexe. [IpupoxaeH-
Ha#l SHEPrMYHOCTb MOATONKHYNa Pesepdopaa x saHATHAM 3Kcie-
PMMEHTa/IbHOM HAayKOM, TAK KaK YHMCTOIUIIOEM OH HMKOTAA He ObLI.
Ero roHocTb npolia 3a 0XOTOM Ha KYPONAaTOK M BhipaliMBaHHEM
KapTOLIKM Ha OTLOBCKON Qepme. [loaToMy OH BCOMMHAT, 4TO
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B KemOpuipke B OKpyKeHMM 6/1aropofiHbX akajieMMKOB OLIYILa
cebs «0cIOM B NTBBUHOM WwKype». Peaepdops HOcun nbInIHEE YCB,
KOTOpbie MPHUAABaNu eMy CXOACTBO C MOPXOM, TacKal B Kapma-
Hax pafiMoakTHBHble 06paslbl, KYPH/I KPENKHUE CUIaphl U TPYOKy.
OH 6B CKNIOHEH BBIPAXKATbCA MPUYYAIMBbIMU 3BdeMusMaMu —
BO3MOXHO, Ha60KHaA JKeHa MPOCTO yMONANa €ro He 6paHHTLCA Ha
IOAAX — ¥ CAMBIMM IPA3SHBIMM NPOKIATbAMM. Pesepdopn He ymen
CHepKUBAThCA M K/IAT Ha 9eM CBET CTOMT TaboparopHoe 060pysioBa-
HMe, KOTT]a OHO OTKa3bIBaN0OCh eMy IMOBMHOBAaThCA. BoaMoxkHO, uTO-
6Bl KaK-TO CITIAUTh CBOK peub, Pesepdopn ouerb mobun rpoMko
(1 nosonbHO danbmMBO) NeTh, 3aTATHBAA YTO-TO Bpone «Bnepen,
XpucToBbl BOMHBI!»*, KOT/Ia MapIIMpOBAI MO NMOTyTeMHOM nabopa-
topun. HecMoTpst Ha Takoit »yTKOBaThiiA 06/1MK, OIHOM M3 CaMBbIX
IpUMeyaTeNbHbIX YepT pe3eppopAOBCKOro Hayu HOro MeTofa Gsina
u3bicKaHHOCTD. [loxanyit, BO Bcelt MCTOPMM HAYKH HMKTO HE yMen
BBDKMMATh CeKpeThl IPHPOJIbl M3 TabopaToOpHOI aNmapaTypsl CTONb
MacTepCKH, KaK 3To fienan oH. OfHOM M3 CaMbIX APKMX W/UTIOCTpa-
UMM €r0 Hay4YHOTO MOMIXOfla AB/AAETCA MCTOPMA O TOM, KaK Hall re-
poit CMOr pasrajjaTh NpPMHUMII NpeBpPalllecHUA OOHMX 3NIEMEHTOB
B IpyTHe.

[lepebpasmncy us Kembpumka B Monpeans, Pesepdopn 3a-
MHTEPECOBA/ICA TeM, KaK PajiMOaKTUBHbIE BELIECTBA 3arpASHAIT
OKPYKAWOIUi BO3AYX, NMOBbINIAsA paguaunoHHbiit ¢poH. B xome uc-
crnefoBaHuA atoro AsneHua Pesepdopn onupanca Ha Tpyasl Mapuu
Kiopu, Ho HOBO3eTaH/ICKMIt MPOBMHIIMAT OKa3a/ICA ropasao usobpe-
TaTelbHee CBOeit 3HaMeHMTON coBpeMeHHMIbL [To mbicnu Kiopw,
pafMOaKTHBHbBIE 3MEeMEHThI (CPefii MpoYero) MCMYCKAT «HUCTYIO
pPajMOaKTHBHOCTb», HATIOMMHAKIYI0 ocobblit ra3, M OHa 3apsxa-
eT OKpy>Xaoumif Bo3iyX. 3TUM pafMOAKTHBHbIE BEleCTBA MO06-
Hbl 3/IEKTPUYECKMM JTaMIIOYKaM, M3mydalomum ceeT. Pesepdoppn
NoA03peBan, 4YTO «4MCTas PafIMOAKTMBHOCTb» MPENCTABIIAET CO-
6o¥1 IOKa He U3BECTHBIN Pa[MOAKTUBHBIN Ta3000pasHblif IMeMeHT,

* 3HaMeHMTBLIN npoTecTaHTCkuit THMH. — [Tpus. nep.
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ob6najaiomuit co6CTBEHHBIMU XapaKTePHBIMM CBOMCTBaMM. B pe-
3ynbTare, moka Kiopu mMecAmamu BhiBapiBaja COTHM KMIOIPAMMOB
9€pHOTO My3BIPALIETOCsA HACTYpPaHa, YTo6bl JOOBITE MUKPOCKOMN-
Yeckue KoiuyecTsa pagus u monouus, Pesepdopn npuayman o6-
XOJIHOJ MaHeBp M MpM3Banl Ha nmomouib camy [Ipupony. OH npocto
OCTAaBM/I PajMOaKTHBHLIE 00pasubl NOJ IepeBepHYTHIM abopa-
TOPHBIM CTaKaHOM, 4TOObI COOPaTh NMy3bIPLKKM HEM3BECTHOrO rasa,
a IIOTOM BepHY/CA B 1abOPaTOPHIO M HALIEI TaM BCE HYXHEIE €My
Bemectsa. Pesepdopa u ero accucrent ®pepepuk Copu 6bicTpo
AOKa3a/IH, YTO PaMOAKTHBHEIE ITY3BIPbKH HA CAMOM Jiefe TTPeCTaB-
NAI0T co00i HOBbLI 3NEMEHT — PafIoH. A MOCKOIbKY KOMTUYECTBO
BellleCTBa M0/l CTAaKaHOM YMEHbIIANOCh MO Mepe BbIIeNIeHHA PajioHa,
MCCNENoBaTeNH JOTA/la/MCh, YTO HAOMOAAIOT IpeBpallieHue OHOTO
'3/IEMEHTA B JpPYTOIf.

Pesepdopn 1 Conau He TONLKO OTKPHITKM HOBEIH 3MEMEHT, HO
M OOHapYXWIM HOBBIN CIIoco6 IepeMelieHus Mo TepHOaHYecKoil
cucreme. Ilpu pacmajie aTOMBI OJTHUX 3/MEMEHTOB CTAHOBATCSA ATO-
MaMy IPYTHX, NepenphIruBas B TA6MMIIE IO TOPU3OHTANIM Cpasy Ha
HECKO/BKO KNMeTOK. ITO ObIN0 3aXBaThIBAIOIIEE, HO EPETHYECKOE OT-
KPBITHE. 32 HECKO/IBKO BEKOB YY€HBIM YAA/IOCh SUCKPEAUTHPOBATD
M U3THATh U3 CBOMX PAJIOB a/IXMMMKOB-MAroB, NbITABLINXCS CHHTE-
aUpOBaTh 30710TO M3 CBMHIA, a TYT Pesepdopn u Copam BHOBL BO3-
BpamamoTca K mogobubiM skcnepumentam! Korga Copun, HakoHel,
NoBepUI B Mpoucxopsmee 1 Buinamun: «Pesepdopa, ato TpaHcmy-
tanual» — ToT ocapui ero: «Pagu 6ora, Cogau, He HasbIBANTE 3TO
TpaHcMyTalmesi. Ham npocTo cHUMYT rONIOBEL KAK a/IXMMMKaM».

Bcxope o6pasubl pagoHa nonoxuin Havano eue Gonee yausu-
Te/IbHBIM MccnegoBanuaM. Pesepdop npon3BonbHO Ha3Banm OTKa-
NBIBABIIMECH OT PajMOAKTMBHBIX ATOMOB HeOOnbllMe (hparMeHTHI
anba-yacTuuamu (OH e OTKpeUT M Gera-yacTuupl). Onupasch
Ha PasHMIYy B Bece MeXAy PasHbIMM «MOKONEHMSMH» pacTiajjaio-
IIMXCS 3/1EMEHTOB, OH MPENNOMOKWUT, YTO anbga-4acTHIHl — He
YTO MHOE, KaK Te/lMil, BBIOENAIIIMICA M3 KHUIALEH >XUAKOCTH
B hopMe Iy3EIPbKOB. TO 3HAYNT, YTO 3MEMEHTHI He POCTO MOTYT
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MepenpbirnBaTh Yepe3d [ABe K/ICTKM IEPUOIMYECKON CHCTEMBbI, Kak
B 00BIYHOM HACTONMbHONM MIPE; €CIM YPaH [JEeACTBUTENbHO MCITYCKa
renuif, 3Ha4YMT, 37IEMEHThl MOTYT NEpPEMEIIaTbCA CaMbiM PasHbIM
crocofoM, KaK B UTPe CO 3MENKaMM U JIECEHKaMK.

Yrobbl MpoOBepUTH 3Ty TUIOTe3y, Pesepdopn mopyumn crexno-
NyBaM ¢ (M3UYECKOTO (aKyNbTETa M3TOTOBUTD JUIA HETO JIBE KONMOBL
[lepBaa 6p1ma TOHKOIM, TTOYTH KaK MBITTBHBIA MY3LIph, U B Hee Peaep-
¢opn 3axauan pagoH. Bropas 6sina Tomue M mMpe, U B Hee OH MoMe-
cTun nepeyio. Y anbga-vyacTUI] MMENOCh JOCTATOUHO 3HEPTUM, YTO6BI
IPOHMKHYTh Yepes3 TiepBoe TOHYAlIIee CTEKNIO, a TPEOIONETh BTOpPOe
oHM yxe He mormu. Takum 06pa3oM, OHM OKA3BIBAMCh «TIOMMAHBI»
BO BTOpOI Koife, B KOTOPOi1 B Havasne SKCrepumenTa GbIT BaKyyM.
Yepes HeCKO/IBKO [JHeH pe3ynbTaT SKCIIepMMEHTa OCTaBa/iICA MPaKTU-
YeCKH He3aMeTHBIM, Bellb aﬂbd)a—'-lar:'muhl OecLiBETHH 1 NPAKTHYECKH
HuKaK cebs we npospaior. Ho notom Pesepdopn npomyctun yepesa
ILyCTOTY 371eKTpyyeckuit Tok. Ecnu b Korga-nmmbo 6sisam B Mera-
nommce, Hanpumep B Tokuo win Heio-Mopke, To yike forasiBaeTecs,
410 npousowno. Kak u Bce 61aropojinbie rasbl, re/init CBETHTCA TOJ
IeiicTBHEM 3EKTPUYECTBa, U BomuebHble yacTuubl Pesepdopna Ha-
Yany TepenuBaTbcAd XapaKTEPHBIMM Te/IMEBBIMM JKE/ITO-3€/IeHbIMY
orrenkamu. Paxtudeckn Pesepdopny npuiioch saxeub OJHY M3
MepBhIX «<HEOHOBBIX» JIAMII, YTOObI OKa3aTh: anbga-yacTulibl — 3TO
Gernble aTOMbl TenMA. 31O GBI BEMMKONEMHBIA NpuMep pesepdop-
[OBCKOTO M3ALIECTBA M €T0 BEPLI B SPENULIHYIO HAYKY.

Co cBoitcTBeHHBIM eMy TanauToM Pesepdopp pacckasan o ces-
3u MeXy anbda-yacTHIIaMM ¥ TEMEM B CBOEH HOOemeBCKOM peyn,
npounTaHHoit B 1908 rogy. OH He TOMBKO IOMYYMII IPEMHUIO CaM, HO
1 nmoprorosui eile 11 HobeneBCKHMX NaypeaToB, MOCTETHMI U3 KOTO-

pbix GBI yIOCTOEH 310N Harpazpl B 1978-m, Gonee yem yepes 40 ner
nocrie cmepTH Peaepdopna. BeposiTHo, 3T0 6b1 caMBblit NIOAOBUTbIN
oTel] co BpeMeH YMHIUCXaHa, KUBILETO CEMbIO CTONETUAMN paHee
M, 10 JIeTeH/ie, AB/IABILErocA OTIOM HECKONbKMX coTeH ferei. OT-
kpoitus Pesepdoppa onbsauunm Beck HoOeneBckuit 6omonn. Tem
He MeHee CaMOe HeNOCpeNCTBEHHOe M MPUKIafiHOe MpUMEeHeHue
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uccnegosanmit Pesepdoppa, CBA3AHHBIX C TrellMeM, BEPOATHO,
YCKONB3HY/IO OT MHOTMX, KTO IPUCYTCTBOBan Torga B CTOKronsme.
Pesepdopa, 6ynyun HenmpeB3OiIeHHBIM 3KCTIEPUMEHTATOPOM, MO~
HUMa, YTO M0-HACTOAUIEMY BEMHKHE UCCTIENOBAHMA HE TIPOCTO MOJ-
KPENNAIT UMY ONPOBEPTaT TY UMK UHYIO TEOPUIO, a JAI0T TOMYOK
HOBBIM OMbITaM. B YacTHOCTH, 3KCTIEpUMEHT C anbda-renueM mo-
3ponun Pesepdopay CTPAXHYTh BEKOBYIO MbIMb C IPEeBHETO HAY4HO-
TeONOTUYECKOro CTIopa 0 BO3pacTe 3eMmu.

IlepBas ycnoBHO apryMeHTMpPOBaHHas OLlEHKa Bo3pacTa 3em-
mu Omina cpenana B 1650 rofy, Korjga MpAaHACKMi apXHENmUCKON
JkeiiMc Auriep BbiBen €ro no Gubneickum «JaHHBIM» — B 4acT-
HOCTH, M3 POFOC/IOBHOM maTpuapxoB («...u Cepyx >Kmw1 TPMALATH
net, u popun Haxopa... u Haxop sxun gBaguats AeBaTsb €T U poau
Tepaxa...» u T. i.). B pesynprare on Beramcnns, yro locnogs cospan
3emmio 23 okTaGpa 4004 roga 10 H. 9. Aunuep caenan nanbonee Toy-
HYIO OLIEHKY, KOTOPYI0 MOKHO ObIZIO IOIy4MTb IPK TOMOIIM ITHX
JaHHBIX, HO MPOIIM CYMTAHDbIE LECATH/ICTHA, M NPAKTUYECKM BCe
Hay4HBIE JUCLUMIVINHDBI JOKa3aNu CMEXOTBOPHOCTD TaKOrO pe3yiib-
TaTa. OU3MKK AaxKe CMOITIM MOJKPENUTh CBOM AOTafiKM TOYHBIMM
YMCIAMM, BOCNO/Nb30OBABIIMCh TEPMOAMHAMMYECKUMI YPaBHEHMA-
Mu. Bce MBI B Kypce, YTO ropsunii ko)e OCTBIBAET B MOPO3H/Ib-
HMKe. YYeHble 3HAKT, YTO 3eM/sA TaK)Ke MOCTOAHHO TEPAET TEMN/O,
U3NTyYas ero B abCOMOTHO XOMOTHOE KOCMMYECKOE NMPOCTPAHCTBO.
Mamepus ckOpOCTb NMOTEPH TeNna U SKCTPANONMPOBAB ITH JAHHbIE
B MpoLInoe — 10 TOT0O MOMEHTa, KOrJja BCe 3eMHble MOPOfbl OLITH
PACIIABIEHHBIMY, MOXKHO TIPUMEPHO OTIPEAETUTh ATy BO3HUMKHO-
BeHMA Hamei nnaHersl. Benuuaitmit yyenntit XIX Bexa Yuneam
Tomcon, 6onee uapecTbiit Kak n10pa KenbBiuH, mOTPaTHiI HECKOMB-
KO JIECATH/IETHII Ha pelleHue 3Tol npobnemel 1 B koHue XIX Beka
06BABMI, YTO BO3pacT 3eMnu cocrasideT 20 MUIITHOHOB JIeT.

7o 6B TpUyMd YenoBedeckoro pasyma, Ho nonydeHHbin Keb-
BHHOM pe3ynbrar Obll MpakTHYecKn Tak e Ge3Hafe)XHO HeBepeH,
kak u undpa Ammepa. K 1900 roay Pesepdopn, B wactHOCTH, yiKe
CO3HABaJ, 4TO (pM3MKa, CYUNTABIIAACS B Te FOAbI 3HAYMTEIBHO Gortee
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TIPeCTHXKHON M CBETCKOM, YeM BCe ApPYyrMe Hayku, B HaHHOM CiIy-
yae flaeT ABHO omMO0YHYI0 oueHKY. KcTaT, OH OfiHaMX bl 3aABUL:
«B Hayke cylecTByeT TONMbKO (PM3MKa; BCE OCTA/bHOE — KOJUIEK-
HHOHMpOBaHue Mapok». [To uponnu cynbbel, B 1908 rogy on nomy-
yun HobeneBckyio mpemuio He Mo Gu3smkKe, a no xumuu. Jlefdcreu-
TenbHo, Yapnb3 [lapBMH ropA4o OTCTaMBanm TOYKY 3PEHMA O TOM,
YTO YelOBEK HE MOT Pa3BMTbCA M3 NPUMMHUTHBHON OakTepuu 3a
Kaxue-To 20 MUNITMOHOB JIET, a MOCNENOBATENM WOTIAHACKOTO Teo-
nora JIxejimca XaTToHa yTBEPXKIANM, YTO TOPbl M KAHBOHBI TaKXe
He MOT/IM 00pasoBaThcA 3a CTOMb KpaTkoe Bpema. Ho HuKTO He Mor
ONPOBEPrHYTh TPAHAMO3HBIE BHIUMCIEHMA Nopya KenbsBuna 1o Tex
nop, noka Pesepdopy He Hava IKCIEPUMMEHTHPOBATD ¢ 00pasiaMu
YPQHOBBIX IIOPOJ, M C MY3bIPbKaMM reins.

Copepxxalliecsi B HeKOTOPbIX TOPHBIX MOPOJIAX aATOMBI yPaHa MC-
NYCKaloT afib(pa-vacTULbI (B KasKIOH 13 KOTOPBIX COAePsKATCA 110 iBa
IIPOTOHA) M NPEeBPAIIAIOTCS B TOpUit — 3nemenT Ne 90. 3aTeM aTom
TOpPMA MCIYCKAeT ellie OfHY
anba-yacTuuy, IpeBpalIAAch
B paniod. [locne aroro no Tako-
MY 3Ke NPUHLMITY PafioH pox- |
JaeT paiuil, pagMi pOXIaeT
TO/IOHMI, a TIOMIOHMIA pOXIaeT
cTabunbHBIN  CcBMHel. Takas
HEeMnb MOCNeOBaTeNbHBIX pacia-
noB 6brma mmupoko ussectha. Ho Pesepdopn, kak u Imasep Bnocnen-
CTBHM, UCTIBITAJT HAYYHOE O3apeHHe U TIOHST, YTO 3TH aNb(a-gacTHUIIbI
CKaryIMBalOTCA B TOPHEBIX MOpOfax, 06pasya IysbIpbKy renus. 3arem
OH ynoBun enie Honee BaXHbIA (PAKT: Belb re/Mil HUKOTAA HE pearu-

Bce mbi B Kypce, 4TO ropAdmi Kode
0CTBIBAET B MOPO3HNbHUKE, YyeHbie
3HaI0T, 4T0 3eMNA TAKIKE NOCTORHHO
TepseT Tenno, W3nyyan ero B abconiTHo
XON0AHOE KOCMMUECKOE NPOCTPAHCTBO.

PYET C IPYTHMH SeMeHTaMM U He oOpasyeT ¢ HMMM Kakue-1160 cBs-
3n. [loaTomy, B OT/AMYME OT YIACKMCIOrO ra3a B COCTaBe M3BECTHAKA,
re/s B TOPHBIX MOPOJAX OBIT He JO/DKHO, M BECh Tefuif, CofiepKa-
LIMIACA B TOPHBIX NOPOJiAX, OABUICA TaM B Pe3y/IbTaTe PajuoakTHB-
Horo pacnaja. Eciu B mopojie MHOTO re/ius, TO OHa O4eHb CTapasd,
eC/Iv MaJio — CPaBHUTE/NIbHO MONOMIas.
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K 1904 romy Pesepdopp yke ycren HECKONbKO €T MOpa3Mbllll-
NATh HaJl 3TMM mpolieccoM. B ToT rop emy ucnonuunocs 33, a mopuy
Kenseuny — 80. HecMOTpsA Ha OrpOMHEIA BKNAJ| TIOCTIEAHETO B HAYKY,
B TAKOM IIOYTEHHOM BO3pAacTe ero yM yxe notepan ocrtpory. Ipoun
JiHM, KOT/Ja OH MOT OJJHY 3a JIPYTOM BbI[IBUIaTh 3aXBaThiBAlOLME TEO-
puu. Hanpumep, Kenbpiun nonaran, 4To TsKenble 37I€MEHTbI M3 HIK-
HMX OO/IacTell MepHOAMYECcKON CHCTEMbI B OCHOBE CBOEI COCTOAT M3
«y3n0B 3¢upa», umeowux pasnuunyo gopmy. Hanbonee narybuo
Ha Hay4Hble npefcTasnenns Keabpuna nosimano 1o, YTo OH TaK u He
CMOT BIIMCATD B CBOIO KAPTHHY Mipa HeyfoOHble, ajke yCTpaluaolme
daKThl, CBA3AHHBIE C PAAMOAKTHBHOCTDIO. ViMeHHO noatomy Mapus
Kropu ogHaxjp! 3aTawyia ero
B 4Yy/aH, 4T00bl OH CMOT CBOM-
MM IAasaMy  [IOCMOTPETb Ha
CHAKLIMIA B TEMHOTE 3/IEMEHT.
Pesepdopn, HanpoTus, noHan,

Liupkonuit — rpo3a nombappoe
W BecnpoMpLILIKbIA BapHaHT Ana
NOAAENKM AparmMeTannos.

YTO U3-32 PafiNOAKTHBHOTO pac-
najia B 3eMHOI KOpe BbIJIE/IA€TCH IONONHNTENbHAS TEMIOTa, YTO CO-
BEepILIEHHO TUCKPEAUTUPYET NPeXKHKE TEOPNH O PABHOMEPHOM M3TTY-
YEeHUY 3eMHOTO Te/Ia B KOCMUYECKOE POCTPAHCTRO.

Pesepdopay He Teprenocsk Bo BCeyCbIlIaHUe 0OBABUTE O CBOMX
MJIeAX, ¥ OH peLna npounTath nexiuio B Kem6pumpxe. Ho Kenbpu,
Jayke MOTePABIIMI XBATKY, MO-MPeKHEMY UTPaJl BaXKHYI0 PO/b B Ha-
yuHoit nomutuke. Ecnu 6b1 OpHecT ocMennica passeHyaTh Te pac-
YeThl, Ha KOTOPBIX 3TOT IIaTpUapX caienan cebe nms, kappepa Pesep-
doppa Morsia oKasaThCs N yrposoit. Mtak, HoBosenanjel Hayas
CBOE BLICTYI/IEHNE OCTOPOIKHO, HO, K CHACTbIO, CHAEBIUMIA B IIEPBOM
pany KenbBMH modTi cpasy ke cTan kiaepaTb HocoM. Pesepdopn
BOCIIO/Ib30BA/ICA ITUM M, HE TEpAA BPEMEHM, CTajil 0OpHCOBbLIBATDH
cBou BbIBOJIbI. HO, KaK TONbKO OH Hayan COTpACaTb OCHOBbI paboT
KenbBuua, crapuk B30OAPMICA M CTall BHMMATENbHO CNEIUTH 3a
pacckasoMm.

Orcrynarb 6bU10 Hekyna, 1 Pesepdopa BApYr NPUIIOMHIII OIHO
3amMeyaHue, BbICKasaHHOe KenbBMHOM B CBO€# KHUIe. JTa MbIC/Ib,
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BbIP@XKEHHAA B TMIMYHO «KaOMHETHOM» Hay4HOM CTHIIE, CBOMM-
JIaCh K TOMY, 4TO pacyeThl BO3pacTa 3eMiIM BEPHDI, €CNU «HUKIMO He
omxpoem OONONHUMEAbHbIE UCIMOYHUKY Menna», CKpbITbie B I/Ty-
6unax nnaxeTsl. Pesepdops ynoMsHyI 06 3TOM yTOYHEHMH, DTMe-
THB, YTO MMEHHO PajMOAKTUBHOCTD MOXET OBITH 3TUM CKPBITHIM
MUCTOYHMKOM TEMN/Na, ¥ BUPTYO3HO CHIMIIPOBU3NPOBAJL, 32BUB, YTO
nopp KenbBuH npeiBueN OTKPBITHE PaHOAKTUBHOCTH YXKEe He-
CKOTBKO JIECATKOB feT Hasaj. Hy se remwit nmm? Crapuk npocus
M TOPKECTBYIOIle B3INAHYN Ha cobpaBimxca. OH yke roTos 6bin
cyuTaTh JpHECTa GONTYHOM, HO He COOMPpANcA OTKA3BIBATHCA OT
KOMITMMEHTA.

Pesepdopn He Bo3Bpamiancs K 3Toi TeMe BIVIOTb IO CMEPTH
KenmneuHa, ckonyaBierocsa B 1907 rogy, a BCKope nocie 3Toro Jo-
Ka3ajn B3aMMOCBA3b MEXK]Ty renMemM u ypanoM. Temepp HUKakas Ha-
y4Has TTOIMTMKA HE MOT/IA eMY MOMEIIATh — K 3TOMY BPEMEHM CaM
Pesepdopy yxe cTan XUBBIM KITACCMKOM Hayku (a mosxe BouIen
B YMCIO T€EX HEMHOTMX YYeHBIX, YbH MMEHA YBEKOBEYEHbI B MepHo-
AMYecKoit cucreme — anemeHT Ne 104 HasniBaeTcs pesepdopauem).
Bynywni nopy Pesepdopn nccnenosan obpasel| apesHeit ypaHo-
cojepialLeit OPOfbl, M3BJIEK U3 Hee MMKPOCKOMMYECKHEe TTy3biph-
K Te/MA M IPULLIEI K BBIBOJY, UTO 3eM/IA MMeeT BO3PACT He MeHee
500 munanonos net. 3ta yudpa bonee yem B 25 pas mpesbilana
oueHKy KenbBMHaA M OT/IMYa/Iach OT MCTUHHOIM BETMYMHBI BCETO HA
NOPAJOK. 32 He/0 B3ATHCH Te0/IOTH, YMEBLIE OLeHUBATh BO3pacT
nopop ropasao ny4ule Pesepdopaa, u Yepes HECKONBKO €T MPMLI-
MY K BBIBOLY, YTO, MCXONA U3 COJlePXKaHMA re/iud B ypaHe, BO3pacT
3eMnM [IOMKEH COCTaBIATb KaK MMHMMYM [Ba MM/IMapaa JieT.
STa umdpa BCe-TAKM HATIONOBMHY MEHbIle BEPHOI, HO Onarogaps
KPOILIEYHBIM NMY3bIPbKaM, 3aCEBIIMM B PaiMOaKTUBHbLIX MMHepa-
nax, YyeNnoBeK BNEPBhIE CMOT OLEHUTH OIIEAOM/IAIOUIYI0 JPEBHOCTD
Kocmoca.

ITocne onwitoB Pesepdopna mouck MenbyailiMX BKparyieHWi
9MEMEHTOB B TOPHBIX MOPOJAX CTanm OOMENPUHATHIM METOAOM.
OcobeHHO MIOJOTBOPeH TaKOM METOJ] C IIMPKOHOM — MMUHEPA/OM,
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copepikammm qupkonmit, Kak mspecTro, inpkoHni —rposanombap-
0B ¥ 6eCTIPOMIPBILHbIHA BAPUAHT [UIs IIOANEIKH LPAarMeTan/os.

[To xumudecknM NpMYMHAM LUMPKOHBI OYEHb TBEpHble — B Ie-
PMOIMYECKOH CHUCTEME LMPKOHMI HaXOAMTCA IIPAMO IIOf THTa-
HOM, — M M3 HMX NIO/Iy4al0TcA 3aMeyare/ibHble (anblIMBbIE alMashl,
MOYTH HEOT/IMYMMbIE OT HACTOAIMX. B MpOTHBONONOKHOCTD PBIX-
JIbIM MOPOJiaM, TAKMM KaK M3BECTHAKM, LIMPKOHBI coxpariunnu co
BpeMeHN (OPMUPOBAHUA HAILEH TIAHETHI M YACTO TPUCYTCTBYIOT
B IPYTMX MMHEpaJax B BH/Ie KPOIIEYHBIX MPOYHBIX depeH. bBnaro-
LapA YHMKANbHOW XMMMM, KPUCTANABI LIMPKOHA elle Ha 3Tare cBoe-
ro o6pasoBaHMA BCAChIBANK B cebs pacCesAHHBIN YpaH U 3aKn09anu
€r0 B BH/I€ ATOMHBIX TTY3HIPHKOB. B TO e Bpemsa 1IMPKOHBI OTTOpPra-
IOT CBMHEIl M BBIJABMMBAIOT U3 cebst aTOMBI 3TOrO MeTanna (Kak Bbl
MOMHUTE, B METEOPUTAX MPOTEKaeT POBHO NPOTHUBOIIOIOXKHBIN MPO-
ecc). Pasymeercs, OT CBHMHLA OHM H30aBNAIOTCSA TONBKO IO NOPHI A0
BPEMEHH, TaK KaK CBMHEI| ABIAETCA MPOAYKTOM pPacrajia ypaHa, HO
OT TaKMX IMy6OKUX CBHHIIOBBIX BKPAaryIeHHil LIMPKOHY Y€ OY€Hb
cnoxHo uabasuthca. B pesynbrare n1060i cBuHeL, 0OHAPYKEHHDI
BHYTPM LUPKOHA, AB/IAETCH NPOLYKTOM pacnaja ypaHa. Uurarens
YK€ TNMOHMMAeT, K 4eMy A KJIOHIO: M3MepAA COOTHOLLEHME CBMHIA
M YpaHa B IMPKOHE, Mbl CJIOBHO PiUCyeM 00paTHblit rpadux 10 Hye-
BOro rojia. Bcaxmit pas, KOrga Bbl C/IBILIMTE WK YUTAETE B HOBOCTHAX,
4TO «y4yeHble OOHAPYKM/IN PEKOPLHO APEBHIOK IIOPORY» — BEPO-
ATHO, B ABcTpanuu uiam B Ipenmanany, rae DMPKOHBI COXpaHUTMCh
JTyylle BCero, — MO)KeTe OBbITb yBEPEHbL: IIPH AaTMPOBKE MCIONb30-
Ba/MCh LMPKOHHEBO-YPAHOBBIE ITY3bIPbKH,

B mpyrux HayuHbix o6nacTax usydeHue My3BIPbKOB TaKkKe CTa-
710 HaCTOALIEH MCCNeNoBaTeNnbCKOit mapagurMoil. [nasep Havan skc-
[IEPMMEHTHPOBATE CO CBOEI NY3BIPEKOBON Kamepoil B 1950-e rombl.
IIpumMepHO B TO e BpeMs (PU3MKU-TEOPETUKH, B YaCTHOCTH [[KOH
Apunbanby Yiunep, CTanyu BBIIBUraTh MeM O TOM, YTO HA CAMOM
¢yHmameHTanbHOM ypoBHe Beenennas HanomuHaer neny. Io Mue-
HUIO YHepa, Ha 3TOM YpOBHE, COCTOAIIEM M3 YaCTHI], B MUJLIMAp-
Ibl M TPMITMOHBI Pa3 MEHbIIMX, YeM aTOMBI, «[TIafIKO€ KaK CTEKI0
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NPOCTPAHCTBO-BPeMs, COCTOAIIEE M3 aTOMHOTO M CybGaToMHOro
MMPOB, OTCTYIAET... BMECTe C HUM OYKBa/JbHO MCY€3aI0T MPUBBIY-
Hele HaM ¢eHoMmeHbl “cneBa’, “cnpasa’, “mo’, “nocne”. O6prunble
NpenCcTaBIcHUA O PAaCCTOAHMM MCIE3HYT, obblunbIe INpencTaBIcHUA
0 BpemeHM ucnapaTca, S He Mory mogo6parhe i TAKOTO COCTOAHUA
6oner ouHOro HasBaHus, yeM “KpaHTOBas nena’». Cornacho pac-
4eTaM HeKOTOPbIX COBPeMEHHBIX KOCMO/IOTOB, BcA Halua Beenennasn
BO3HMK/IA, KOIJla M3 3TON IeHbl BHICKO/Ib3HY/ eAMHCTBEHHBIA Cy6-
MMKPOHAHOIY3bIPEK M CTa/l PACIUMPATHCA C IKCIOHEHLMANbHON
CKOPOCTDIO. 3Ta KpacuBas TEOPUA MHOrOe 0ObACHAET, KPOME, K CO-
XKaNeHu1o, NPUYMHBI, M0 KOTOPO# BCE 9TO MOITIO IIPOM3ONTH.

3a6aBHO, YTO MHTE//IEKTya/lbHasA POJOCIOBHAA YM/IEPOBCKOM
KBaHTOBOJA €HbI BOCXOIUT K IIOCTIEAHEMY BE/TMKOMY IIPeICTaBUTENIO
Knaccuyeckoif Gpuanky, uaydasilelf TOBCETHEBHBIN MUP, — JIOPAY
KennBuny. ToT He M30bpeTan «neHONOrMIO» — 3Ta 3aCAyTa IPMHA-
NeXUT cnenomy benbruituy ¢ nopxonAmeit pamumneit (rosopauen
0 HE3HAYMTENBHOCTH Pe3ynsTaToB ero Tpynos), Kosedy I1naro. Ho
KenbBuH MHOTO cfienan Ana MOMynApUsalMy HayKM, PaccKasbiBas
0 TOM, KaK OH MOT 6Bl TIOTPAaTUTB LENYIO JKM3Hb HA M3yYeHHE BCETO
OfIHOTO My3bIpbKa B MblIbHOI newe. Kcratu, atu cnosa 6einm He-
HMCKPEHHHMMIL B OTHOM M3 naﬁopa’ropnm OTHEBHHMKOB KensBuna 3a-
MMMCAHO, YTO OH B 0011eM Bufie chOPMYNIMPOBa CBOI0 My3biPbKOBYIO
TE€OPHKD, HEXKACH KaK-TO YTPOM B IIOCTEMH. HOP,'!]; HallMCa/l Ha 3Ty
TeMY BCero ofiHy KOpOTKYl0 craTbio. OfHAKO COXPaHMIUCh YyfIec-
Hbl€ MCTOPMM O TOM, KaK 3TOT Ceflo60pO/bii BUKTOPHUAHELl BOMUICSH
Y BaHHBI C BOZIOM ¥ I/IMLEPMHOM, B30MBaA IeHy KaKOM-TO LITYKO-
BMHOM, HAallOMKHABLIEH MMHMATIOPHBINA KOBIIMK ¢ NpyxuHoi. Ilo-
NY4aNUCh Lie/ble POM MY3bIPbKOB, CPEM KOTOPBIX IIOMAJa/IMCh Jjae
Kybuyeckue, IIOCKO/IbKY IPYXXMHBI Ha KOBLIMKe NMenu popMy mpsi-
MOYTO/IbHBIX ITPU3M.

Kpome Toro, pabora KenpBiuHa fana Hayke cepbesHblit MMITY/IbC,
BIOXHOBM/Ia BaXKHble MCCNENOBaHMA, BbIllaBIIME Ha fomio Oymy-
mux nokoneruit. buonor [I’Apcu Bentsopr Tommcon npumernn
TeopeMbl KenbBuHa 06 00pasoBaHuM My3bIPbKOB B MCCENOBAHMAX
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KJIETOYHOTO Pa3BUTHA, ONUCAB UX B ATI0XaNnbHOI KHUre «PocT 1 dop-
ma», ony6mukoaHHouM B 1917 roxry. Onnask/ibl 3Ty KHUTY OXapaKTe-
PM30BaNM KaK «CaMOe M3BICKAaHHOE JMTEPATYPHOE TIPOM3BENEHME
B aHHA/IaX HAayKy Ha aHITIMICKOM f3blke». VIMEHHO ¢ Hee Havanach
coBpeMeHHas KaeToyHas 6uonorus. Bonee Toro, nocnejmue 6uoxm-
MHYecKHe UCCIefOBaHuA NO3BO/AIOT NPeIoN0KNTh, YTO UMEHHO
B Ny3bIPbKaX 3apOAMIach caMa XM3Hb. Bo3aMOXHO, mepBbIe CIOXK-
Hble OPraHMYecKye MO/IEKy/bl 06pa3oBanuch He B OypHOM OKeawe,
KaK MPHUHATO CYUTATDh B HACTOALLEE BPeMs, 4 B ITY3bIPbKaX BOJIbL, KO-
TOpPbIE OKa3a/IMCh 3aK/II0YEHDI B OTPOMHBIX JIEJOBBIX LMTAX, HATIPH-
Mep B ApkTHKe. Bofia foBONBHO TAXKeENA, M B IIPOLIECCEe 3aMep3aHus
OHa CMIaBNMMBaeT PaCTBOPEHHbBIE B IY3bIPbKaXx NpPUMECH — B 4YacT-
HOCTH, OPTaHMYECKME MONEKY/NbL. KOHLEHTpalMA M CTENEHD Cia-
THS TY3bIPbKOB MOITIM OKa3aTbCA JOCTATOMHO BHICOKMMM, YTOOBI
«CTMenuTb» M3 3TUX MOMEKYT CaMOBOCIIPOMBBOAAIMECH CHCTEMBI.
Bonee Toro, Mpupofa 1no JOCTOMHCTBY OLIEHW/IA TIOTEHI[MA TAKOTO
3aMeuaTenbHOro PoKyca 1 ¢ TeX HOp AKTUBHO 3KCTIIyaTHPOBasa mno-
noOHBIe «ITy3BIpbKOBBIE YepTexu». HesaBucumo oT TOTO, T/Ie MMEH-
HO cOPMMPOBANKCH MepPBLIE OPTAHWUECKHE MOEKY/bI — B OKeaHe
MK B TOJIIE /TbJia, — MepBbie MPUMUTUBHEIE KNETKHM OTIPEENEHHO
HATIOMMHA/IM 110 OpMe TY3BIPbKM. ITH CTPYKTYPhI OXBAThIBANIK
monekynsl JHK u PHK, He pomyckanu ux paspyiieHus WK BbIMbI-
BaHus. JlaXe ceropHsA, CIycTa 4YeThIpe MIJITMApfa feT, opranuye-
CKas K/IeTKa BeCbMa HarnoMuHaeT o Gopme o0ObIMHbII My3bIpeK.
Pa6oTri KenpBuHa 0Kasaiy onpe/ie/ieHHOE BJIMAHME K HA BOEHHOE
geno. B rogpl [TepBoit MMpOBOIt BOTHbI elie ouH nopa — Palinn —
B3A/ICA 32 PelleHME aKTya/lbHOM BOEHHOMN npoﬁnemﬂ. On 3apanca
BOIIPOCOM, NIOYEMY BMHTBI MOJIBOIHBIX MOAOK TaK JE€rKO paspylua-
MUCH, XOTA C THOM JIOLKH 3TOI'O MOYTH He npoucxofuno. Oxkasanocs,
410 GelleHO BpalalilMecsd BUHTDI MOPOX AT MAcCy MY3bIPbKOB,
KOTOpBIE PaspyMalT MeTaIM4ecKHe JIONacTH NMPHMEPHO TaK XKe,
KaK Kapyec pasbefiaeT 3yOrl. PaaeuBaeTca KOppoaus. Msyyenue cyo-
MapuH HATONKHYNIO YYEHbIX HA ellle ONHO OTKPLITHE B HayKe O IIy-
3BIPHKAX, XOTA HAa TOT MOMEHT OHO Ka3anoch OecnepcrneKTHBHBIM
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i faxe coMHUTenbHbIM. B 1930-e ronb! elle 6b1/11 04eHb CBEXKHM BOC-
MOMMHAHMUA O TPO3HBIX HeMelL[KuX noytonkax. [Toatomy mccnenosa-
HMA, CBA3aHHBIE C COHapoM ((aKTUYecKn C ABIKEHMEM 3BYKOBBIX
BOJIH B BOJie), B Te BpeMeHa Be/TUCh He MeHee aKTHBHO, UeM BITOCTIef]-
crBuM — paboTel B o6nactu pagmoaktuBHocTH. Kak Munnmym gse
TPYIIBI MCCIeoBaTe/Nel OYTH OJHOBPEMEHHO OTKPbUIN, YTO0, CIIH
BO3[1eMCTBOBATh Ha OaK ¢ TOPIOYMM MpPU IOMOLIY OYeHb CH/IBHOTO
lmyMa — TaKoOro, KaK IpHM I'yle aBMallMOHHOro [BUrarTeNns, — BO3-
HMKAIOLME B TOI/IMBE ITy3bIPbKM MHOTLA OYIYT /IONATBCA M MEPLIATh
royObIM M/ 3e/leHbIM CBeTOM. 3TO AB/IeHNE HEMHOTO HaIOMHHAET
pacKycbiBaHMe 3€/IEHBIX MATHBIX KOHQET B TEMHOM Yy/aHe. Y4YeHble
B T€ TOJbl CIMILKOM MHTEepPeCcOBalnCh crocobamMu NnoapsiBa cybma-
PHH, MOITOMY HMKTO MO-HACTOALIEMY HE MCC/IENOBal 3TO AB/ICHUE,
Ha3BaHHOE «COHOMIOMMHecLeHIuel». Ha mpoTakeHnn nomyBseka
OHO BOCIPHHMMAJIOCh KaK 3a0aBHBIN Hay4HBIH QOKYC, IepemaBa-
eMBIl U3 ITOKOTEHHUA B MOKONEHMeE,

B0o3MOXHO, HUKTO TakK U He 06paTun 6bi Ha COHOMIOMUHECIIEH-
L[1I0 HUKAKOTO BHMMaHuA, ecnit Obl Kak-To B cepenuHe 1980-x rofos
OfIMH KOJ/Iera He Hayan HacMexaTbea Hafl puaukom Certom IlaTTep-
manoM. [Tocnenuuit paboran B Kanudopuuitckom' ynusepcurere
Noc-Anmpxeneca n 3aHMMAancsa AMHAMMKON XUIKOCTEH — YepTOB-
CKM CTIOXHOM JUCIUIVINHOM. B HeKoTOpOM cMbICTe MOXKHO YTBEPXK-
JlaTh, YTO COBpeMeHHas HayKa Gosbliie 3HaeT 00 OT/IaIeHHbIX Ta/lakK-
THKAaX, Y4eM 0 TOTOKaX BOJbI B KaHanu3aluuu. Konmera nogmy4ausan
Hap [larrepmanoMm, ynpekas ero B HeBeXKecTBe, 1 JIae OTMETHII, YTO
miony Bpoge [larrepmaHa 0 CHX NOP He MOTYT OOBACHUTD, KAKUM
o0Opa3oM 3BYKOBbie BO/IHBI NpPEeBpallalT Ny3blppkn B cBeT. [lat-
TepMaH I0arani, YTo sABJeHUe COHO/IIOMMHECLIEHIIMM — OYepefiHas
ropopuckas neredfa. Ho, NosHaKOMHBIIMCE ¢ MMEBLIMMMCH HEMHO-
rOYMC/IEHHbIMM MCCIEJOBAHMAMM Ha 3Ty Temy, 3a0pocun Bce cBou
NpeXKHME UCCNEA0BAHNA M BCEPbes B3A/CA 33 M3yYeHMe MEPLAIOLIMX
Iy3bIPbKOB -

Ilepebte akcriepumenTsl [larTepmana, NOCBALIEHHBIE PELIEHUIO
31Ol MpobneMbl, ObIIM BOCXMTHTE/NBHO NPOCThl B TEXHMYECKOM
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orHoweHnu. OH mocTaBun KoNby ¢ BOZON MEXAY ABYMSA CTEpeo-
KONIOHKAM¥, U3/1aBaBIIMMMU OYeHDb BBICOKMIT 3BYK, KAK CBUCTOK Opa-
KOHbepa*. B konbe Haxopmnach packaneHHas MPOBONOKA, MOPOXK-
AaBllas my3bIPbKM, a 3BYKOBbIE BO/THBI 3aXBaThIBa/NKM MX M 3acCTaB-
TSN CIOBHO «3aBUCaTh» B Bofie. [lanee HaYMHANOCh CaMOe MHTepec-
HO€e. 3BYKOBbI€ BOMHHI, KaK ¥ 06bIYHbIE, MMEIOT MOJIOMIBY U rpefeHs,
MpUYeM MHTEHCMBHOCTH BOMTHBI Ha rpefHe 3HAUYMTENTbHO BhIIIE, YeM
Ha nofomBe. [Ipy HM3KOM [JaBNIEHNM KpOIIEYHbIE MY3BbIPHKM CHITh-
HO pasfyBaluCh, KaK BO3JIYIIHBIE IIAPUKM. Y OCHOBAaHMA 3BYKO-
BO# BOTHBI 06Pa30BRIBANICA MOUIHBIA (PPOHT BBICOKOTO JJaB/IEHMSA.
Bonna oxumMarna my3ssipbKu 10 OHOM MOMYMW/UIMOHHOM IOMHM OT MX
npeskHero obbemMa ¢ CHIONM, MpeBbILIABLIEN AeCTBHe IPaBUTALIMK
B CTO MM/TMAPAIOB pa3. HeyamBuTe/IbHO, 4TO NPYU CTONbL YYHAOBMILL -
HOM []aB/ICHN M BOSHMKA/l TAKOM NMPU3PaYHbIiA CBET. YIMBUTENLHO TO,
4TO IY3HIPbKM He JIONANKCh, laxke OyLyum CKaThIMM ITPaKTHYECKH
HO COCTOSHMA CHHIYIAPHOCTH (TepMMH M3 06/MacTH acTPOHOMMM
¥ YepHbIX Abip). Ho Kax ToNbKO faBnenne cniajano, ny3sipbKu BHOBb
pasgyBanmch, Kak Hu B 4eM He ObiBano. [ToTom oHyM onATh Cimo-
IMBAMMCH C OTPOMHOM CHIION, MUTA/IM, U ITOT IIPOLIECC IIOBTOPATCA
TBICAYM pas 3a CEKYHJY.

Bckope Ilartepman obsaBenca 6onee usompeHHeIM obopymo-
BaHMEM, S3HAYMTENbHO MPEBOCXONAMBIINM IO TOYHOCTHM MPEXHMIA
MMIIPOBU3MPOBAHHBI MHCTpyMeHTapuit. IIpu atom on obpatun
CBO€ BHMMAaHME Ha TIEPMOANYECKYHD CUCTEMY 37eMeHTOB. UTo6ni
OTIPENENNTh TOUYHYI MPUYUHY MEPLAHUA MY3bIPHKOB, OH CTAN 3KC-
NEePUMEHTHPOBATh C Pa3MUYHBIMM Ta3aMW. YYeHBINH YCTaHOBMI,
9T0, XOTA Iy3bIPbKM OOKIYHOTO BO3/IyXa IaBaTu KpacuBbie rony6ere
¥ 3e/IeHbIe UCKPBI, YUCTBIN a30T UM YUCTHIH KMCTIOPOJ] He IPOM3BO-
pumm Takoro addexta (xotsa Bo3gyx Ha 99% COCTOMT M3 ITUX ABYX
rasos). IIpu aTtom He mMMena sHadeHMA HM 4McTOTa 0Opa3LOB, HU
obbem rasa. Osagavennsiit [Tarrepman cTan BBIKAYMBATD M3 BO3JY-
Xa Te rasbl, KOTOPbIE CONEPIKATC B HEM B C/IEIOBbIX KONMYECTBaXx,

* 3TOT 3BYK pas/iM4aioT OXOTHHYLM cobaKM, HO He cabiaT mogn. — [Ipum. nep.
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M penatb Nys3blpbKM M3 HuX. HakoHel, y4eHbIA Halllell TOT CaMblit
aneMeHT-(QOHAPUK: MM OKa3a/cs aproH.

270 Kasanoch CTPaHHbLIM, MOCKONBKY aprOH — WHEPTHBI ras.
Bonee toro, [larTepman 1 MHOTHe [pyTHe Y4eHEIe, IOAK/TIOYMBIIHE-
€A K pellieHHI0 3TOM IpobieMel, CMOT/IM BOOMTHCA CBEYEHMUA THIIb
IpYTUX, Gonee TAXKENbIX MHEPTHBIX ra30B — KPMIITOHA U, ocobeH-
HO, KceHOHa. [lof1 meficTBUEM COHapa KCEHOH M KPUTITOH CHAMY ellfe
Ap4e, 4eM aproH. Ilomy4anucs cBoeobpasHble «3Be3fibl B 6aHKe» —
MySHIPbKM BCMBIXMBANW B BOJlE, Pa3OrpPeBasch JI0 TeMIepaTypst
noutu 20 000 °C — ropaspo BhIle, yeM Ha noBepxHocTH ConHiga.
Onare ke, 3T0T QakT OB nmopasuTensHuiM. KceHOH M KpunTOH
YacTO MPUMEHATCA B MPOMBIIIZIEHHOCTH 718 TYLUIEHWA IIOXKapoB
M HeATpanusalMm peakiimil, BbIIEANIMX M3-Nof KoHTponA. Ho He
6bI10 HMKAKNX IPUYMH [I0/1aTaTh, YTO 3TH CKYYHbIE WHEPTHBIE a3bl
MOryT 00pa3oBbIBaTh CBETALLMECH MY3BIPHKM.

Tem He meHee MX MHEPTHOCTb JICHCTBMTE/NILHO OKasajlach He-
3aMeueHHbIM cokposuuieMm. Kucnopon, yrnexucnslit ras u gpyrue
BEIIeCTBa, BXOAALINE B COCTAB BO3AYXa, MOTYT MCIIONb30BATh IIO-
CTYNAIOLIYIO SHEPIMIO COHapa V1A Ae/leHNus MOJIEKYN W /1A peakuuit
ApYT ¢ apyrom. B pamkax COHO/MIOMMHECLEHIIMM 9Ta SHEprusa pac-
xonyeTcs BnycTylo. Ho HekoTopble yyeHble MONAranT, YTO aTOMaM
MHEPTHBIX Ia3oB B YC/IOBMAX MpefelbHO BBICOKOTO JAB/IEHMA He
OCTaeTCA HMYErO MHOIO, KpOMe KaK BIOUTbIBaTh ee. [lockonbky my-
3bIPbKYM KPUITTOHA M KCEHOHA HE MOTyT M36aBUThCA OT 3TO#H SHEPrum
XMMUYECKMMM criocobamu, OHM M3NY4aloT ee B Bue ceta. B man-
HOM cny4ae XMMUYECKaA MHEPTHOCTb OMaropogHLIX ra3soB MOXKET
6bITh pasrafikoi COHOMOMMHECHEHIMK. Tak MM MHaYe, MOCTeNHMA
3aCTaB/AET Hac MOMHOCTHIO NEPECMOTPETH MPENCTABIEHUA O TOM,
YTO TaKO€ «MHEPTHBIN ras»,

K coxanenuio, HekoTopsie yuyeHbie (1 [TarTepman B ToM uucne)
He CMOTAIN YCTOATh nepef CO61a3HOM U MOMBITATHCh TIOKOPUTD 3TY
aHepruio. OHu CBA3AMM 3Ty TOHKYIO HAYKy O My3bIpbKaX C XOMOJ-
HBIM TEPMOAJIEPHBIM CMHTE30M — sipHaiiiumM 06pa3LoM N3BEYHON
naTonorudeckoit Hayku. (BosHmkawlnas BhIcOKas TeMmneparypa He
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I03BO/AET NPUPABHMBATL 3TO AB/IEHWE K XOMIOAHOMY TepMosjiep-
HOMY cuHTe3y). [IOCTaTOYHO JOATO y4eHble YCMATpHBanu 3bibKyio
aCCOIMATHBHYI0 CBA3b MEXIY U3Y4YEHMEM Ny3bIPbKOB U TEPMOALED-
HBIM cuHTe30M. OTYacTu Takas accolMaluA Obina Bbi3BaHa pabo-
tamu bopuca Bnapmmmposuua JlepArHHa, KPYIHOTO COBETCKOrO
(HU3UKOXMMMUKA, HMCCNEIOBABIIETO CTAOMIBHOCTL TIEH M MCKPEHHE
BEPUBILErO B BOSMOXHOCTb XOMOMHOrO TEPMOAMEPHOTO CHHTE3a.
PacckaswiBatoT, 4To OffHaXAbl [lepArMH NOCTaBMA HEMBICAMMBIN
3KCMepMMEHT, Kak 6yaTo B muxy Pesepdopay, — oH meiTanca samy-
CTUThb B BOJIe XONOfIHBINA TEPMOANIEPHBIN CUHTES, CTpenAs TyAa M3
asromara Kanamuuxosa*.

Takas COMHMTeNbHAasA CBA3L MEX/Y COHOMIOMUHECHEHLHeN
¥ XOTIOGHBIM TEPMOAJIEPHBIM CUMHTEe30M (COHOCMHTE3) CTana TeMoii
OBHOM CTaTby, KOTOpasi 6bi1a ony6mukosana B 2002 roxy B KypHane
Science. Peub B Heft 112 0 BeCbMa NPOTHBOPEYMBON M CO3TAHUA
SIIEPHOrO PeaKTopa, B OCHOBE paboThl KOTOPOro Jiexan NpHHIIMIT
coHocuHTesa. [IpaBa, B 9TOM ke HOMepe JXYpHa/la Cofiep)Kanach
peNaKTOpcKas CTaThA, B KOTOPOM PYKOBOACTBO JKypHasa IpHU3Ha-
BaJIO, YTO MHOIME aBTOPHUTETHBIE Y4YeHble CUMTAKT paboTy o co-
HOCHHTe3e HeOe3ynpeyHol, ecliu He CKasaTb Nopo4Hoit. [Jaxke cam
[laTTepMaH He peKOMEHMIOBAl XKYpPHa/ly 3aTparMBarh 3Ty TeMy. Tem
He MeHee Science onmyOnMKOBan aTy paboTy (BO3MOMKHO, YTOORI MH0-
601 enaoumuit MOT KYITHTh HOMEP >KYpHa/na U pasobparbcsd, B 4eM
3aK/TIOYaeTCA BeCh ChIp-60p, CBA3aHHMIN ¢ cOHOCHHTe30M). [losxke
BEYLIMIL aBTOP 3TOM CTAaThM TOMIBEPrcsA MyOIMUYHOMY MOPULIAHHMIO
B ITanare npencrasuteneit CIIIA 3a nogracoBky pakToB.

K cyacTsio, y myabIppKOBOIT HayKK ObIT JOCTATOYHO CEPbESHBbIN
6a3uc, MO3BONMBILMIA TETKO TIEPEHECTH ITOT JAUCKPENUTUPYIOI{MIA
3‘111‘[30,11101. ¢H3HKH, 3aHMMAKIIMECA TMOMCKAMKM ANbTEPHATUBHBIX
MCTOYHMKOB 3HEPIMM, YK€ MOJEeNMPYIOT MNPU MOMOIM IMY3BIpb-
KOB cBepxnpoBogHuku. Bpaun masmBalor BMY nenoobpasyio-
I[MM BUPYCOM, MOCKO/IbKY 3apa)keHHBIE MM KJIETKH Pas3ayBaloTCA.

* He ynanoch HafTy nonTBepiienms fanHoM Oafiku apTopa. — [Tpum. Hayw. ped,
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JHTOMO/IOraM M3BECTHBI NAYKH, KOTOPbIE MCIIONb3YIOT MYy3bIPbKM
B Ka4eCTBe BOJIO/Ia3HOI0 KO/IOKO/IA, YTOObI [IbILIATD [TOJ BOAOIL, @ Op-
HUTOIOTY YCTAHOBW/IM, YTO META/NIMYECKMIt ONecK nepbes nasnMHa
CBA3AH C NMPEOM/IEHMEM CBETA B KPOILEYHbIX NysbipbKax. Cnexyer
0c060 OTMETHUTD ellje OJIHO OTKPbITHE B 06/MACTH M3Y4EeHUS MPOJO-
BonbcTBUA, caenaHHoe B 2008 ropy. CryneHTsl M3 Annanayckoro
roCylapCTBEHHOTO YHHMBEPCMTETA HAKOHEL, ONpeAenM/IM, Inoye-
MY JMETHYECKaA KONMa B3PhIBAETCA, EC/TM B Hee OPOCUTD KOHPETKY
Mentos. Bce nieno B myssipbkax. 3epHucTas noBepxHocTh Mentos
HeiicTByeT KakK cBoeobpasHasa CceTKa, 3aXBaThiBaolas Melbyailne
ny3elpbkM 1 06beauHANAA UX B Gonee kpynHble. B kakoit-To Mo-
MEHT HECKO/IbKO OFPOMHBIX MY3bIpPeit IONAITCA, M CTPYH KUAKOCTU
BBHICTPE/IMBAET BBEPX Ha HECKONbKO MeTpoB. HecoMHeHHo, aTo 0T-
KpbITHE ObLIO OHUM M3 CAMbIX 3PENUIIHBIX JOCTHIKEHUHA B ITy3bIPh-
KOBOJ HayKe ¢ TeX cambix nop, kak [lonansa [nasep sraagbisancs
B CBOE CBET/NMOE MMBO M MeYTA O TOM, KaK OH COBEPI.IJH'Ii' HEPEBOPOT
B Tabnuue Menpeneesa.



18. YMOPUTEJIbHO TOYHbIE
UHCTPYMEHTDI
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B CMOMHHTE CaMOTO TIPOTHUBHOTO NMPENONABaTeNA ECTECTBEHHBIX

AMCIMTUINH, KOTOPBIN Korga-mibo y Bac 6si1. Toro caMoro, kKo-
TOpHIit 6€3XXanmoCTHO CHWXKAJ OI[eHKY, eC/M IIECTOif 3HaK Mocne 3a-
TMATOM B BallleM O0TBeTe OBI/I OKPYT/IEH HETPaBUIBHO, Y KOTOPOro Ha
¢dyrbonke kpacosanacs Tabauia Menjieneesa, KOTOPbIi MONpPaBIAN
KaXX[[Oro, KTO 110 HEAOMBIC/TNIO TOBOPM/I «BeC» BMECTO «Maccar. Emje
' OH 3aCTaB/IA/ BCEX HafieBaTh 3alUTHbIE nabopaTopHble 0YKH, Jaxe
eciu TpeboOBaNoCh pa3MeliaTh caxap B CTakaHe. A Ternepp npep-
CTaBbTe Ye/IOBeKa, KOTOPbI HaxKe TAKOMY YyYMTE/IO NoKasanca Obl
HEeBBIHOCMMO JOTOLIHEIM. JIlopn MMeHHO nofo6Horo copra pabora-
10T B 610pO CTaHJapTOB M METPO/IOTHM.

B GonplUMHCTBe CTPaH eCTh aHAMOTMYHbIE YYPEKIEHUs, Mepel
COTPYAHMKAaMM KOTOPbIX CTOMT 3ajiaya M3MEPUTL PewumenvHo
8ce — OT TOro, KAKOBa TOYHas MJIMTE/NbHOCTb CEKYHJbI, O TOTO,
IIPH KaKOM COLEpPKaHMM PTYTH B FOBAXKEBEN MEYEHH 3TY MeYeHb J[0-
IycKaeTcA ynorpebnath B muuly (OHa OYeHb HU3KafA, €M BEPUTH
aMepukaHckoMy HaumoHanbHOMy MHCTMTYTY CTaHHAapTOB M Tex-
Hommoruit). [lna yyensix, paboraommux B 610po Mo CTaHAApTU3ALIMH,
H3MepeHMA — He MPOCTO AEATENbHOCTDb, 0becneunBammas cyue-
CTBOBAaHWE HAYKM, OHM TMPAKTHUYECKM NMPUPABHUBAIOT HAYKY K M3-
MepeHnaAM. [Iporpecc B mo6EIX HayYHEIX OUCUMIVIMHAX, OT MOCT-
3NHIITEHHOBCKOA KOCMONOTMH JIO acTpPOOMONMOrMYeCKMX MOMCKOB
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nasa 18. YMOpMTENbHO TOYHBIE MHCTPYMEHTDI

BHE3eMHOM KM3HM, 3aBUCUT OT HAILEro YMEHUA IMPOU3IBOOUTE BCE
Gonee TouHbIe M3MEPEHNUA, OIMPAACh Ha BCe Go/lee HUUTOXHBIE KPY-

MMIBI MHPOPMAIIHH.

B uenmpe pacnonoicern MendyHApOOHbIL 3IMAN0H KUNDZPAMMA —
yunuHop duamempom 39 MM, COCMOAUAUE U3 NAAMUHS U UPUOUS. Imanou
KUA0ZPAMMA NOCIMOAHHO HAXOOUMCA NOJ MPEMA CIMEKAARKBIMU KOINAKAMY,
COMEHHBIMU 1O NPUHLUNY Mampewxu. B aueiixe, 2de xpanumcs smanou
KUNOZPAMMA, MULAMENHO KOHMPONUPYIOMCHA MEMNEPAmypPa U BAANCHOCME,
Boxpyz cmosam wecms ezo ofuyuansHeix konuil, kaxdan nod dayms
CrmeKAAHHBMU Konnaxamu. Konuu uszomosaenn ¢ papewsenun MBMB,
komopoe ofnadagm OGULUUANEHEIMU ABMOPCKUMU NPABAMU HA KUTOZPAMM

[To npuymHaM MCTOPUYECKOrO XapakTepa (MHOTME BeNMKHE
peatenu paniysckoro ITpocselenua G CTPACTHRIMU METPO-
noramu), MesxgyHapoasoe 610po mep u Beco (MBMB) naxoguTcs
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no6mmsoctu ot INapuxa. OHO 3ajjaeT CTaHAAPTHI A/IA BCEX OCTA/b-
HbIX 6I0pO CTaHIAPTOB B MUPE, TAPAHTHPYH, YTO BCe «paHILN3bI»
COOTBETCTBYIOT 3TanoHaM. OHO M3 CaMBIX MCKIIOYMUTENbHbIX A0-
CTHXKEHMI 3TOro 6I0p0 — CO3JIaHMe 3TaNOHA KUIoTpaMMa. JTanoH
KW/IOTpaMMa TIpeficTaBaAeT coboi LMAMHAP BHICOTON 39 MMIIMU-
MeTpoB Ha 90% cocToAmuit U3 mmaTuHbl. Macca atoro uMaMHApa
Mo omnpefieneHuIo coctapnger 1,000000000... (eme CKONbKO YTOAHO
HYJIe#t) KMIorpamMma.

[Tocko/bKy 3TaNOH KMAOrpaMMa — 3T0 (pusMdeckoe Tefo (KoTo-
pOe MOXKHO TOBPEIUTB), 4 TAKKE NOTOMY YTO 3TA/IOH IO/KEH OCTa-
Barbcs nocrossHHsiM, MBMB 06s3aH0 rapaHTMpoBaTh, YTO 3TO LiM-
JIMHAP HAKOrHa He OyAéT nouapanak, Ha HEro He CAZIET HU MbUIMHKM,
He ucyesner (6:0po Ha 9T0 paccumThiBaet!) HM epunblit atom! Ecnu
npon3oieT 4To-mb0 nofo6HoE, TO Macca 3Ta/IOHa MOXKET BI/IETETh
go 1,0000000...1 xr wim, Haoboport, pyxHyTb Ao 0,9999999...9 Kr.
Cama BO3MOXXHOCTb TaKOI'0 IPOMCILIECTBIA HE JaeT CIIOKOMHO CIaTh
coTpyaHuKam Oopo craHgapros. IloaroMy oHM, KaK HAHDKM, IO-
CTOAHHO OTCMEKHUBAKT TEMIIEPATYPY M JAaB/IeHUE B A4EiKe, YTOObI
MCKJIKOYUTD Marneiilliee pacliMpeHne Win cKatne — jiodoe BO3My-
IeHNe, KOTOpOe MOINIO OBl MOTPEBOXUTDL aTOMBbI. [ToBepx aranoHa
YCTAHOBMEHB! TPU CTEKAAHHBIX KONMMAKa, KOTOPbIE JO/KHBI NPEOT-
BPATUTh KOHIEHCALIMIO BIary Ha LMAMH/Pe 1 00pa3soBaHue TOHYall-
1elt BOZIAHOM IIEHKM Ha ero nosepxHocT. Kumorpamm u3roTosnex
M3 METaN/OB C OYeHb BBICOKOM TIOTHOCTHK — TUIATMHBI M MPH-
AuA, — 4T06bl MUHUMH3MPOBATh MOBEPXHOCTHYIO TNONAb 3TN0~
Ha, COMPUKACAIONTYIOCA C TEM TPA3HBIM BO3J[yXOM, KOTOPbIM Mbl [[bI-
M. Kpome Toro, niatuHa npeBocxXoHo NPOBOUT ANMEKTPUIECTBO,
NO3TOMY Ha 3TA/IOHE NOYTH He HAKaI/IMBAETCA «MapasuTUYecKoe»
CTATHUYECKOE JNIEKTPHUYECTBO, KOTOpOE MOITIO ObI INPUTAHYTH K LM~
JIMHIPY /TMILIHME 3a/IETHBIE aTOMBI,

Haxkonen, McxmounTeIbHasA TBEPAOCTh MIATHHBI CBOAUT K MM-
HMMYMY BEPOATHOCTb BOSHMKHOBEHMA C/TyYaWHBIX L@apanuH B Tex
PemKMX CHMTYalUMAX, KOTAA JIOM BCE-TaKM NPUKACAIOTCA PyKaMu
K 9Ta/IoOHy Kuiorpamma. B apyrux crpanax HyXHbl coOCTBEHHBIE
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1,00000000...-kunorpaMmMoBhI€ UWUAHHAPEL, 4TOOBI He MPHXOMIOCH
netath B ITapik BCAKMIT pa3, Koraa TpeGyeTcA M3MEPUTh TOUHBIN
BeC Kakoro-nubo npeameta. [TockonbKy amanon KunorpaMma Ha-
XOIUTCA MMEHHO BO PpaHIiny, BCe Hal[MOHANMbHbIE STaMOHBL OMXK-
Hbl cpaBHMBaThcA ¢ HuM. Tak, CIIIA o6maparor wmnuuapom K20
(To ects 20-it opuIManbHOM KOMMeElt), KOTOPBI XPaHUTCA B TOCY-
HapcTBeHHOM yupexnenun B mtare Mapunens. Ilo cmoBam 3eifHsl
[Ixab6yp, pyKoBOAMTENbHUIIE OTAENA TI0 paboTe ¢ Maccoi M cunoi
HanmoHanbHOro MHCTUTYTa CTAHAAPTOB U TexHomorui, ¢ 2000 roaa
aTor obpasen KanubpOBaNCA MUIID OFHAKABI, MpUdYeM 310 GbUIO
cheraHo B pamkax sipyron xamubpoeku. Ho kamubpoBka — 370
MHOTOMECAYHBIH INponecc, a HOBBIE TPEG(}B&HI{H mno CO&J‘II:OI[EHHIO
6esonacuocry, npunareie B 2001 ropy, npesparunu gocrasky K20
B [Tapux (Ha camornerte) B u3psaanyio npobnemy. «Ha npotskeHun
BCEro I0jIeTa HaM NPMUXOIM/IOCh HOCUTD HAll 3TA/IOH HA PYKax, —
BcromuHaeT [xab6yp. — Moxxere cebe npemcTaBUTh, KaK CIQKHO
NPOHECTH B A3PONOPTY META/VIMYECKMIA CIUTOK Yepe3 Bee CyxKOb
6€3011aCHOCTH, MTOCTOAHHO BHYLIAA COTPYIHMKAM, YTO [PUKacaTb-
CA K 3Ta/IOHY Henb3A». Belb Jake Korja MpMXOAMIOCh OTKPLIBAaTh
B «IbUIBHOM aspoOIOPTY» CIelUanbHblil Keiic, B KOTOPOM XpaHHT-
€A HAL[MOHANbHBIN 3TAaNIOH KMIOTPaMMa, 3TO MOI/IO TIOBPEAUTD LM~
JIMHJIP, «HY a ec/i 6bI KTO-HUOYAB IO HEro NOTPOHYIICA, TO O Ka/lu-
OpOBKe MOXKHO 3a0BITh».

Kak npaeuno, MBMB ucnionsayet s kanubpoBKM HAL{MOHATD-
HBIX ATANOHOB OfIHY M3 WIeCTH OMUIIMANBHBIX KOMUI KMIOTpPaMMa
(kaxkgan M3 HUX XPaHUTCA TOJ [BYMA CTEKIAHHBIMM KOJITIaKaMH).
Ho oduimanphble Konuu Takxke JOMKHBI GBITH CBEPEHBI CO CTaH-
naprom. [ToaTomy pas B HECKOMBKO fieT yueHble [OCTAIOT KMIOTPaMM
M3 AYEKH. (Paaymeercn, 3TO [enaeTcA NPH MOMOIM I{MIILIOB, CIIe-
THMaTMCTBl HAOEBAT TATEKCHBIE IMIEPYATKH. KOHE‘IHO, HOENO HE B TOM,
YTO OHHM GOHTCH OCTaBHUTh OTIIEYATKH, & B TOM, 4YTO GOJI'EC PﬂCHPO'
CTpaHeHHble MePYaTKu, IOKPLITHIE TATbKOM, MOTYT OCTABHTD IIbI/b.
Hakonelw, 3TamoH Helb3A CIMIIKOM JOATO AEpXaTb B pyKax, IIO-
CKOZIbKY M3-3a 3TOTO OH MOXKET HarpeTbca — M Bcs pabora noitner
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HacMapky.) Takum o6pasoM, aTanonbl KannOpoBKkyu Toxie Kambpy-
worea . B XOfie BCeX KajMOpOBOK, BBINNOMHEHHBIX B 1990-e ropsl,
yueHble ¢ TPEBOIrOit 3aMeTH/IH, YTO STANIOH KMorpaMMa NoTeps 3a
TIOCTENHME HECKONMBKO JECATHIECTHI MMOYTH LIENbIA BeC OTMEYaTKa
nansua (1), To ecTh YMeHbIIANCA [0 ONOBUHBI MHKPOTPaMMa B TOX.
IT0 CTpaHHOE ABJIEHHE MOKA He YAaeTcA 0O BACHUTD IaXe € IONpaB-
KOM Ha TO, YTO NPH MPUKOCHOBEHMM K 3TAZIOHY OT HEr0 MOTYT OT-
7IeTATh KAKME-TO eMHUYHbIE aTOMBI.

Korpa crano o4eBHMIHO, 4TO NMOJ/IEP’KUBATH MACCY 3TANIOHA KU-
NOTpaMMa HeM3MEHHOM He YaeTcsi — 3TO IeHCTBUTENBHO TaK, —
BHOBb Haya/MCh MUCKYCCHM O TOM, 4TO 3TOT IMAMHAP Mopa BbI-
BECTH M3 }’T[DTPE&IIEHHH. Ha cCaMOM [eiie 3TO Fﬂﬂyﬁaﬂ Me4YTa BCEX
y4eHbIX, 6YKBa/bHO 3aLMKIMBIIUXCA Ha paboTe ¢ LUIMHIPOM.
Hayka Bo MHOroM ofsi3aHa CBOMM HpPOTPECCOM, JOCTUIHYThIM
¢ 1600 roma, MMEHHO TOMY, YTO YyHYeHbIe 110 Mepe BO3IMOXKHOCTH
CTapaJ‘lHCb Oﬁ"’bEKTHBHD CMUTPETb Ha OKPY)KammHﬁ Mﬁp, He [Moj-
GaBasAch NPUHLMITY «4e/IOBeK — Mepa BCexX Belllei». JTOT mpuem
uMenyetcs npunuunom Konepuuka, nmm, menee o6pasHo, npuH-
uunom saypagaocTu. Kunorpamm saBiseTcs oiHOI M3 CeMM OCHOB-
HEIX EMHMI, U3MEPEHMA, KOTOpbie NPOHU3bIBAIOT BCE HAyYHBIE
AMCHMIIMHEL B HacTOsIICe BpeMA yie HEPUEMIIEMO, 4TOORI 3Ta-
JIOHOM CTO/Ib Ba)XKHOM eguMHMUEl Obin apredakT, M3roTOBIEHHBIN
YeZI0BEKOM, 0COOEHHO €C/IM TAKOM STaNOH MOXKET TAMHCTBEHHBIM
06pa3oM yMeHbIIATbCA.

AHrIHitckoe 610po HALIMOHATBHBIX CTAH/IAPTOB BBICTYITMIIO € aM-
OUMIMO3HBIM 3asABIEHUEM: KaXK/Ias YHIBEpCaTbHAA eIMHUIIA NOMKHA
OBITH TaKoi, YTOGbI y4eHbIN MOT MepecnaTh MO 3MEKTPOHHOM MO-
4Te ONpefieNieHHe ITOM eAVHUIIBI KOMIEre Ha [pYroil KOHTHHEHT,
a TOT MOT JIETKO CaM TIONYYMThb €€ 3TaNOH, IPOCTO BOCMONb30BAB-
IIUCh MapaMeTPaMM, YKa3aHHbIMY B MUCbMe. ITaNoOH KWIOTpaMMa
He COOTBETCTBYET 3TOMY TpebOBaHMIO, 1 HUKOMY TOKa He YAANoCh
OTIpeNieUTh Ty eIMHNIlYy TOUHee, YeM MPU TIOMOIIM HEBBICOKOTO
GnecTalero KOBaHOTO UMAMHApA, XpaHamierocs B Ilapmke. Ko-
HEYHO, MpeIaraiuch M NPyrHe BapMaHThl BbIBENEHUA 3Ta/NOHA
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KW/IOTPaMMa, HO OHM NPaKTH4eCKM HENPHMMEHMMBI Ha MPAaKTHKE,
TaK Kak TpebyrT 100 MOACHMTHIBATL TPUIIMOHBI aTOMOB, MHOO
BBIMOTHATD M3MEPEHMA, CIMILKOM TOYHBIE aKe ANA CaMbIX CO-
BPEMEHHBIX MHCTPYMEHTOB. HEBOSMOXHOCTD pellleHnsa 3ToM mpo-
OGnemel ¢ KMIOTPaMMOM — TaK, YTOOBI HM YTAXKENKTh, HY 00Ner1nTh
9TA/IOH HM Ha CaMYI0 Ma/IoCTh — BBISBIBAET BCe Honbluee Gecrnokoii-
CTBO M pa3fipaXkKeHNe B MEX/YHAPOJIHBIX MacIITabax, Kak MUHUMYM
Cpenu I0TONIHBIX METPOTTOTOB.

[Tpobnema crana 6omee ocTpoii, KOTAA KMIOTPAMM OCTANCAH e{H-
CTBEHHOI EAMHUILIEN U3MEPEHMUS, YW ITAJIOH UMEET MCKYCCTBEHHOE
npoucxoxaerue. Ha npotsxenun Gonbineit yactu XX Beka B Ila-
p¥IKe XpaHMJCS 3TalloH MeTpa — MIATUHOBBIN CTep)KeHb, MMeB-
ummit ivuy 1,000000000... metpa. Ho B 1960 romy y4yensie mamu
HOBOE onpeacicHue MeTpa,
oboanauus Ty €IMHMIY KakK
1 650 763,73 nnuHbl BO/IHBI
OpaHX€BOTO CBE€TA, INPOXOA-
1ero Yepes aToM KpunroHa-86.
JTO pacCcTosHME MPAKTHYECKH
MOEHTHYHO [JIMHE CTaporo
nobporo CTepxHA, HO Tenepb
IVIATMHOBBLIA 3TaJIOH MeTpa
yXKe ycTapen, MOCKONbKY JIn-
Ha BO/THBI OPaHXXEeBOTO CBETa B MOOOM aToOMe KPHIITOHA B BaKyyMe
BCEIfia OCTaeTcA ONMHAKOoBOM. Takoe ompeneneHue MOXHO Tepe-
CNaTh MO 3NMEKTPOHHOM novTe. C TeX NOp yueHbie-METPONOTH TIpes-
TIOXUIK €llle OHO ONpeJie/ieHNe MEeTpa: 3TO PacCTOAHME, KOTOPOe
CBET MPOXOAMT B BaKyyme 3a 1/299 792 458 nomio ceKyHAbI.

AHanorun4yHo opuIMaNTBLHBIM OTPefieleHUEM CEKYHTIbI CUUTANIOCH
BpeMs, 3a KoTopoe 3emis nmpeofonesaer nyTs B 1/31 557 600 oxo-
noconHeyHoi opbute (ato 365,2425 cyrok). Ho nauumcy HekoTo-
prle HeymoOHBIe (DaKThl, M3-3a KOTOPBIX TIPUINIOCh OTKA3aThCA OT
9TOro cTaHfgapra. JlMHa rofa — He Ka/leHJapHOro, a aCTPOHOMM-
4eCKOro — pasHas npu Kaxpom oboporte 3emmu Bokpyr ConHua.
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Bunoii ToMy npuaMBbI, KOTOpbl€ MOCTENEHHO UCKPUB/AIOT 3eM-
HYI0 opOuTy M 3ameansioT mianety. YTo6bl CKOpPEKTUPOBATE ITY
HETOYHOCTb, METPOJIOTM Pa3 B TPM roja AobaB/iAlT K KaleHHapio
KOPPEKTHPOBOYHYIO CEKYHAY. 3TO NIPOUCXONMT B MOMHOYb 31 fexa-
6ps, xorja ee 06LIYHO HMKTO He 3amedaeT. Ho koppekTMpoBoYHbIe
CCKY'HIIE[ — 3TO HEKPaCHBOE, BPEMEHHOE PELIEHHE. CHE]J,HELJ]HCT]}I
dAMEPHUKAHCKOI'O 6!0[)0 CTaHNapTOB pEILNMIM, YTO HE CTOMT ITPHUBA-
3pIBaTh €IMHMILY BPEMEHM, NPETEHAYIILYI Ha YHUBEPCAJIbHOCTD,
K Mepuoay obpailleHus KPOXOTHON M/IAHETKM BOKPYI 3aypAHONM
apesnnl. [loatomy 6b11u u306peTeHbl ATOMHDIE Yachl, B OCHOBE pa-
6OTBI KOTOPBIX IEKUT PaIMOAKTHBHBIN pacmaf Ie3HA.

Mexanusm paboTbl aTOMHBIX 4acOB CBA3aH C TEM CaMBIM MpoO-
IIeCCOM CTPEMHTENBHOTO NOABEMA U CMYCKa BO3OYKIEHHBIX 3/IeK-
TPOHOB B aTOMe, KOTOPBIi yxke obcyxpancsa Bbine. Ho aromubie
Hachkl TaK)Ke MCIONb3IYIT H Honee HezaMeTHBIE OIBMAKEHMUA, YKII&-
AbIBAIOUIMECS B «TOHKYI0 CTPYKTYpY» anekTpoHa. Ecmu obbrysbIi
l'[p'bl}l(ClI( 3nex1‘p0na HATIOMMWMHAET M3iMeHeHMe ronoca BOKaAmMCTA,
KOTOPBIII TIeJ1 HOTY «COJIb» M CPasy mepelle/ Ha HOTY «CO/b» IPYToi
OKTaBbl, TO ABMMKEHME B paMKax TOHKOM CTp)"KTYPbI HamoMMHaeT
M3MEHEHME BBICOTBI C «CO/Ib» JIO «CO/Ib-[IHUE3. HPOHBHEHHH TOH-
KoM CprKTj'pm Hanbonee 3aMeTHBI B MarHMTHOM IT0JIe M OOBIYHO
06ycnoBeHbl PaKTOPaMH, KOTOPbIe MOJKHO CMeIo MIHOPHMPOBATD,
€CTU TOJIBKO Bbl HE M3YVHACTE MCK/IIOYHUTEIRHO C/OMKHBIN YHUBEPCH-
TeTCKMIT Kypc $u3nku. Peub MeT 0 MarHMTHBIX B3aMMOJIEHCTBUAX
MEXAY IMPOTOHAMM M 3NICKTPOHAMM mmbo o MonpaBKax, KOTOPBIE
AEMalTcsa C YYETOM 3MHIUTEMHOBCKOH TEOPMHM OTHOCHUTENBHOCTH.
ITocne Bcex 3THX MelbYyaiIIMX nnnpaﬂokm 3/IEKTPOH OKa3bIBaeTCA
MOC/e IPBDKKA 9YTh HIKE (CONb-H€MOMb) WK 4yTh Bblile (COMb-
[Ves), 4eM OXKHIANOCh.

ONEKTPOH «pelllaeT», KaKOW MPbDKOK C/IeNaTh, Ha OCHOBAHMM
MpUCYILero eMy cnuHa. [1o3ToMy OH He MOXET cpasy MepecKOYHTh
¢ «umesa» Ha «bemonb». M oH obssaTensHO nphiraetT nubo BEEPX,
nubo BHM3. B aToMHBEIX YacaX, HaMOMMHAKILMUX [AMHHBIE M TOH-
KHe Tp}fﬁKH MHEBMOITIOYTHI, MAarHUT BBITECHAET BCE AaTOMBI LIE3MA,
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BHEHIHME IIEKTPOHBI KOTOPOI'O IpPBIFHYAKM Ha )’PUBEH!}, COOTBET-
CTBYIOLMI, CKa)KkeM, «cojib-Oemoiior. B Tpybke ocramrcs numb
TaKMe aTOMEl, 37IEKTPOHbI KOTOPBIX COOTBETCTBYIOT «COJIb-IHE3Y».
9TM atoMbl coOMparTCA B CrieMaNbHYI0 KaMepy, Iie Bo30yxkna-
H0TCA MOJ OEMCTBMEM MHTEHCHBHOIO MUKPOBO/THOBOIO M3NMY4YeHHA.
B peaynbrare 3/1€eKTPOHbI «IOACKAKMBAOT» (TO ecTh TIONHMMAKOTCA
M TAfAT), H3nyyas npu 3ToM ¢GoToHbl. Kaabiit NpeDKOK OYeHb
YIPYTHIf, M Ha HETO BCErfa YXOLUT OOMH M TOT XKe (MCK/TI0YHUTENBHO
KpaTKkuit) nepuop BpeMeHu. IloaToMy aTOMHBIE Yackl MOTYT M3Me-
PATb BpeMA, MPOCTO MOACYUTEIBaA GoTOHEL. Ha camoM fiene faxe He
BaXXHO, KaKKe aToOMbl Bbl OyleTe BHITECHATh — CONb-JME3HBIE WITH
cONb-0eMONbHbBIE, HO Bbl 00A3aTENbHO JO/MDKHBI UX pasnenuTs, no-
CKO/IbKY NPBDKKKM Ha pasHble YPOBHHM TpeOYIOT pasHOro KOMUYeCcTBa
BPEMCHHU. ﬂﬂﬂ METPOMOroB TaKad HETOYHOCTD HEMMPHEMIEMA.

Lleauit okasanca o4eHb YHOOHBIM MaTepHAIOM JUIA «3aBONHOM
IPYXMHBI» B aTOMHBIX Yacax, MOCKO/IbKY Ha BHELIHeM YpPOBHe aTo-
Ma 3TOTO 3/I€EMEHTA HAXOUTCA BCErO ONWH 3NeKTPOH, PALOM C HUM
HeT PYTUX 37eKTPOHOB, KOTOpbie MOTTH 6bI ero MpUKpHIBaTh. [po-
MO3OKHe M TAMKeNble aTOMBI I1€3Ud — }’,!IOGHHE MUILEHN 1A Ma3e-
Pa, KOTOPbIii 3acTaBAsAeT uX BuOpuposats. OJIHAKO JaXKe B KPYITHOM
E3UM BHENIHMII 3TTEKTPOH OTIIMYaeTCA NpeITKOCThIO. OH ycresaer
COBEpLIUTH 3a CEKYHIY He eCATKM, He ThicsuM, a 9 192 631 770 xo-
nebanmit. YuyeHble OCTAHOBUIMCH HA ITOM HEYKIIOXKEH BeMYMHE,
a He, ckaxem, Ha 9 192 631 769 mnu 9 192 631 771, TaK KaK MMEHHO
B 9 192 631 770 xonebaumit 6bUIa OLEHEHA TOYHAA [IMTENbHOCTD
ceKyHAbI ewje B 1955 rofgy, Kkorga ObuIM CKOHCTPYMPOBAHEL IIEPBLIE
LesueBble aToMHble Yackl. Kak 6bl To HM ObINIO, B HacTOALLEE BpeMA
senuunHa 9 192 631 770 cumraerca PpukcuposaHHoit. Exunuua spe-
MEHM CTa/la NEPBbIM 3Ta/I0HOM, TOYHOE 3HaYeHHMe KOTOPOro MOX-
HO IepecnaTh Mo 91eKTPOHHOM royTe, MIMEHHO Mocie Mony4eHHs
TAKOr0 YHUBEPCA/IbHOTO ONpee/leHHA CeKYH/Abl Ye/IOBEYEeCTBO Ve
B 1960 rogy oTKasanoch OT IIATMHOBOTO 3TA/I0OHa MeTpa.

B 1960-e rogpl Hay4HOE COOOIIECTBO NPU3HANO L[€3UEBHIIT CTaH-
NapT B KayecTBE MEXaHW3Ma YHMBEPCA/TbHOrO OTCYETa BpeMeHW.
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XoTa OH M 0OKasanca MojeseH 015 HAYKH, 3HAYMTE/IbHO NOBBICHMB
TOYHOCTb M3MEPEHMA BPEMEHHM, 4e/IOBEYECTBO, TEM He MEHee, YTO-TO
NOTepA/Io, epeiiia Ha Hero. Beap co Bpemen unsunnsauni [Ipesue-
ro Erunra n BaBuoHa j1s usMepeHHA BpeMeHM M 3aIMCH BaXKHEN -
HIMX COOBITHIA JTIO/IM OPUEHTUPOBAINCD Ha JIBUXKEHUE 3BE3/I M CMEHY
BpeMeH roaa. Lleamit pasopBan aTy HUTh, CBA3BIBABLIYIO HAac C He-
6ecamu, MooOHO TOMY KaK ynu4Hbie GpoHapu B 60MbIIMX roposiax
3aTMHIN cosBesausA. Llesuit — OTAMHHBIN 3MEMEHT, HO OH JIMIIEH
muduyeckoro oyapoeanus, npucyuiero Jlyne unu Conuny. Kpome
TOTO, Jja’Ke OCHOBHOWM apryMeHT B IIO/1b3Yy IE€pexofia Ha Le3ui —
YHUBEPCATTBHOCTD, C KOTOPOU 37IEKTPOHBI B €r0 aToMe BUOPUPYIOT
B moboM yronke BcenmeHHOM — Takoke MOXET OKasaThCA He CTOMb
6eccTiOpHBIM.

*aa

JIio60Bb MaTeMaTHKa K TMepeMeHHBIM CpaBHMMA TOMBKO C OT-
HOILIEHUEM eCTeCTBOMCIIBITATeNA K KOHCTAaHTaM. 3apAfl 3MeKTPOHa,
CMJ/Ia TPABMTALTMM, CKOPOCTh CBETA — HE3ABMCUMO OT AKCIIEPUMEH-
Ta M OKPYH(EHHH, B KOTOpOM OH ITPOBOJMTCH — HMKOITA HE M3ME-
aawTtca. Ecnm '6]:! OHH MU3IMEHANMCH, YIEHBIM MIPUITIOCH 6b1 320bIT
O TOYHOCTH; OT/INYAIOLIEeH eCTECTBEHHbIC HAYKM OT IyMaHMTapHBIX
(HanpuMep, OT IKOHOMMKH), B pAMKaX KOTOPBIX 4e/IOBEYECKME ITPH-
qyzibl (2 MOPO# OTKPOBEHHDIN MAMOTHIM) He MO3BOIAIT QOpPMYIH-
POBaTh YHMBEPCa/IbHbIe 3aKOHBDL.

Eme Oonee npuBieKalwT y4eHbIX (yHJaMeHTa/lbHble KOH-
CTaHTHl — camble abCTpakTHble M yHMBepcanbHble. Pasymeercs,
4HC/IeHHOE 3HaYeHue pasMepa M/IM CKOPOCTH YaCTHMIbl M3MEHMT-
CH, eC/IM Mbl BJIPYT PeLIMM, YTO MeTPBI JO/DKHbI CTaTh JUIMHHEe,
a kunorpamMmel — ner4e (xm). Ho pyHaaMeHTanbHbIe KOHCTAHTHI
He 3aBMCAT OT M3MepeHMil. [Iogo6HO T, OHM ABNAKTCA YUCTHIMU
HEM3MEHHBIMM 4YMC/IaMM M, ONATH e, NOAoOHO m, PUrypupymoT
B CaMbIX PasHbIX KOHTeKcTax. Kaxercs, 4to y Takux dpeHomMeHOB
AO/DKHO 6bITH NPESIENbHO NOTMYHOE 06 BACHEHNE, HO HAMTH €ro TaK
M He yAaeTcA.
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Camas u3pectHaA GespasMepHas KOHCTAHTa — 3TO NOCTOAHHAA
TOHKOJ CTPYKTYPbl, OIIMChIBAOLIAA TOHKOE Paciel/IEHHE JIEKTPO-
HoB. OHa onpefienseT, KaK OTPUIATENbHO 3apsIKEHHbIE S/IEKTPOHBI
CBA3BIBAKOTCA C MONIOKMTENbHO 3apAKEHHbIM AfipoM. Kpome Toro, oT
Hee 3aBUCAT CU/IBl HEKOTOPBIX AflePHBIX NMpolieccoB. Ha camom nene,
ecnu Obl TOCTOAHHAA TOHKOWM CTPYKTYpHI (fanee 5 6yay MMeHOBaTh
ee «anb(ar, TaK ee MPENOYNTAIT Ha3bIBaTh yYEHBIE) Cpasy mocue
Bonbmoro BapsiBa 0Kasanack 4yTh MeHbLIE, TO ATlEPHbIN CHHTES B He-
Jipax 3Be3Jl HUKOT/IA He pasorpen 6bl UX HACTONBKO, YTOOBI TaM MOT
obpasoBatbcs yriepofi. HampoTus, ecnu 6b1 sHaueHue anbga 6ui1o
YYTh BhIlIE, TO BCE aTOMBI YITIEPOJIa PacTiaiuch 651 JaBHEIM-TABHO,
3a[I0/ITO JI0 TOTO, KaK OKa3amuch B HAIMX OPraHM3aMax. YueHsie 6na-
rOfjapHbl IPUPOLE 32 TO, YTO 3HAYEHUE aMb(a-KOHCTAHTH OKa3a-
10Ch B KPOXOTHOM MPOMEXYTKE MMy 9TUMU aToMHbIMK Clmmmon
u Xapubmoit, oiHaKo 3TOT (aKT 04eHb MX 03a[]aAYMBAET, ITIOCKONBKY
HMKOMY He yfaeTcs o0bACHUTh CTO/b TIOPASUTENbHOE COBMAMIEHUE.
Haxxe sHamenmnToin Gusuk Pudapn Qeituman, yoexxaeHHBIN 1 He-
MCHPaBMMBIi aTeMCT, ONHAM/bI BRIPASHIICA O MOCTOAHHOM TOHKOM
CTPYKTYpbl TaK: «/11060i1 XopoLmit GU3MK-TEOPETHK 3aNMCHIBALT €€
Ha CTeHe M IyMaeT HaJ| ee 3HaYeHNEeM. .. O[THOM U3 BeTMYAMILMX PO-
K/IATBIX TailH PUINKH: Marn4ecKoe YMC/I0, KOTOPOe IPUXOIUT K HaM
6e3 obbacHeHnA. MOXHO CKasaTh, YTO 9TO YMC/IO NMCAIa ' pyka
Bora”, u MBI He 3HaeM, 4TO JBUTAJI0 €T0 KapaH/alIoM».

JlionM MOCTOAHHO NBITAMNCh paciiM@poBaTh 3TH HaydHbIE
NMHUCbMEHA, HANOMMHAKIIKME TAHHCTBEHHOE «MEHE, MEHE, TEKEI,
ynmapcuH»®., AHTIMACKHI acTPOHOM ApPTYp OHAMHITOH, KOTOPbI
B 1919 rofiy Bo BpeMA CONHEYHOrQ 3aTMEHMA MEPBLIM KCIIEPUMEH-
Ta7nbHO NOATBEPAM SMHIITEHHOBCKY TEOPHIO OTHOCHTENBHOCTH,

* B 6ubneitckom mude o mupe Banracapa 3TM TAMHCTBEHHBIE CIOBA OTHEHHBIMM GYK-
BaMM BHICTYNMWIM Ha cTeHe uapckux nokoes. [lpopox [Januun o6BACHUI MX Kak
3HaK ckopo# rHbenu 1apa BanTacapa 1 3akaTa ero Hapcrea. B nepeHocHoM cMbicne
(pasa «MeHe, TEKET, yIapcHH» YTOTPeOAAeTCA KaK CHHOHHM TPO3HOrO Tpe/isHaMe-
nosaumnA. — ITpum. nep.
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OYeHb MHTepecoBancs anb(a-koHcTaHTOM. CrEfyeT YMOMAHYTH,
410 y pauHrToHa 6b11a CKIOHHOCTH — bojiee TOTo, TalaHT — K 3a-
HATHUAM Hymeponomeftm. ITo cocrosamuio Ha Havano XX Beka 3Ha-
YyeHHe anbcba-iconcmn'rbl CYMTANOCh paBHBIM 1/136, M SpaMHITOH
IPHMHACA COCTAB/IATD «/I0KA3aTeNbCTBa» TOrO, 4TO aibda paBHa
MMEHHO 1/136 — OTYacTHM MNOTOMY, YTO YCMarpuBal MareMaTu-
YeCKYI0 CBA3b MexJy umcnaMu 136 m 666. Opuu Konnera-y4eHbii
fla)Ke CapKacTHMYeCKH nmpeioxua nepemncars Orkposenne Moanna
Borocnosa ¢ y4eToM 3T0r0 «OTKpoITHA». Bonee nospHme naMepeHns
MOKa3asu, 4To 3HaueHue anbda 6mnke K 1/137, M SAUMHITOH, KaK HH
B 4eM He 6bIBasI0, f06aBu B cBOKO GOPMYNY eMHULLY U IIPOJO/IKAT
NieNaTh BUJ, YTO €70 HYMEpPOIOTMYECKUIA 3aMOK M3 IIECKa OTHIOAb He
pacceinanca (u3-3a 3TOro OH MOAYYMa npoasuile cap Apryp I[lmoc
Opun). [Tosxe OmuH 3HAKOMBIN 3acTan JIOMHITOHA B rappepobe
B CTOKTo/IbMe ¥ C OTOpuYeHMeM Habmoaan, Kak ToT TpeboBai, 4To0b!
€ro IUIATY MOBECUIU HAa KPIOYOK HOMep 137,

B HacTosiee BpeMa CUUTAETCA, UTO 3HAYEHME anbda paBHO Npu-
mepro 1/137,0359. Kak 6b1 To Hu 6m10, MMeHHO Omaromapa aToi
KOHCTaHTe Ha CBeTe eCTh MepUoiNyecKas CHCTeMa 3MEMEHTOB. JTa
KOHCTaHTa obecreunBaeT He TOMBKO CYIIECTBOBaHME aTOMOB, HO
M IIO3BOJISIET MM JOCTATOYHO aKTHBHO B3aMMOJEMCTBOBATD, 00pasys
XMMUYecKMe coeguHeHud. Jleno B TOM, YTO 3/1eKTPOHBI HUKOT/IA He
Gy AaoT CIMIIKOM CBOGOJHO U B TO JKe BPeMsA He HAXOJATCA B CO-
BepLIeHHO HepasphIBHOM CBA3M CO CBOMMM aToMmamu. Takoit muje-
a/IbHbII Oa/TlaHC HATAIKMBAET MHOIMX YYEHBIX Ha BBIBOJL O TOM, UTO
CTONb TOYHAsA KOHCTAHTA He MOIJIA BOSHMKHYTb BO BcenenHoit no
4UCTON CyYaitHOCTH. Borociosbl BoipaXkaioTcs Gosee HeIBYCMBbIC-
JIEHHO ¥ 3asB/IAIOT, YTO CYLIECTBOBaHME alb(a-KOHCTAHTHl JOKa-
spiBaeT (akT TBOpeHua — AKoObl Co3gaTeNb «3anporpaMMupoBar
BcenenHyro» TakuM o6pa3om, 4TOOB B HEfl MOI/IM CYLIEeCcTBOBaTh
MOJEKY/bl, @ BIIOCIEACTBMM Pa3sBM/IACh KU3Hb. VIMeHHO IoaTomy
B 1976 rosy BHMMaHNE BCETO HAYYHOTO MMPA 0Kas3ajloCh NPUKOBaA-
HO K TMMHOCTH COBETCKOTO yyeHoro Anexcangpa lllnaxrepa (mosa-
Hee OH yXK€ aMepMKaHCKMA yyeHbii). lllnaxrep mccnenosan onHo
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yauBuTenbHoe Mecto B Adpuke nojt HaspanueM OKo M 3aABUI, YTO
anba, pynmamenTanbHas M HeM3MeHHas KoHCTaHTa Bcenenwoi,
B OKJIO yBeTMUMBaETCH,

OK/Mo — 3TO 4yAO raJaKTH4ecKoro maciiraba: egMHCTBEHHbIN
ecmecmeeHHbill A0epHbIll peakmop, M3BecTHbII Hayke. OH 3apo-
OMIICS OKONMO 1,7 Munnnappa ieT Hasag, u Korga B 1972 rogy ¢pan-
Ly3cKue maxrepbl obHapyxunu B [aboHe aTo MecTo, B HayKe I1Of-
HANCA HacToAwMiA nepenonoXx. Hexoropbie yueHble yTBEpKIalu,
4yro OK/IO MPOCTO HE MOXET CYLIECTBOBaTh, TOIJla KaK OTAe/lbHbie
MapruMHaZbHble OKONOHAYYHbIE TPYIIIbI BUENN B HEM «I0Ka3aTe/lb-
CTBO» B ITO/Ib3Y 3KCLEHTPUYHLIX Ha[yMaHHLIX TeopUit. B yacTHOCTH,
OHU Paccy»/anu o CyLecCTBOBaHUM B ApuKe peBHUX BBICOKOPa3-
BMTBIX LMBUIM3aLMIi MO0 O TOM, YTO B HE3aNaMATHbIE BpeMeHa
3fiech pasbuscs MHOT/IAHETHBI KOCMHYECKMI KOpabnb Ha AIEPHOM
Tormpe. OPUIMKU-ANEPIIMKY ONIPENENWIN, YTO ANEPHBI peakTop
B Okno ob6pasoBanca U3 COBEPIIEHHO €CTECTBEHHBIX KOMIIOHEHTOB:
ypaHa, BOABl M CHHe3eNneHbIX Bofopocnei (TuHbl). YecTHo. Okasa-
0Ch, 4TO MENIKMUE BOIOPOCTH, TIBIIIHO PacTyiue B peke 6mu3 Oxno,
B nporecce GOTOCHHTE3a NPOMSBOJAT OTPOMHOE KOMUYECTBO KHC-
nopopa. M3-3a aTtoro Bofa B peKke CTAHOBMTCA HACTONBKO KMCIOIA,
YTO MPOHMKAET CKBO3b PeYHOE JHO M BHIMBIBAET M3 PEYHOr0 Pyc-
na coefuHeHMs ypaHa. B Te Bpemena, xorma o6pasoBanca Oxno,
B NpUpPOAHOM YpaHe COAEpPXKanoch 3HAYMTENBHO 6onbire penkoro
M30TONa ypaH-235, KOTOPbIil HYXKeH [/1A 3alyCcKa peakliy B aTOM-
Hoit 6ombe — nopsaaka 3% nporus HeiHemHux 0,7%. B Te Bpeme-
Ha BOJIa 31ECh YIKe TEeKNa, Mofi3eMHble Boiopocnu ¢unbTpoBanu ee,
M B OJIHOM MeCTe KOHLEHTPUPOBaINCh BCe bolee KpymHble 3anachl
ypaHa. B Kakoi-To MOMEHT OHM LOCTUIIM KPMTHYECKOH MacChl.

Kputuyeckas Macca — BasKHBIH, HO He eJMHCTBEHHDINH (QaKTOp
AUIA 3aIycKa AfiepHolt peakuui. YTo6p1 Havanach LenHasA peaKums,
AJIpa ypaHa JO/iKHBI He npocTo 6oMbapaupoBaTbca HEHTPOHAMM,
a nornowarp ux. I1pn AfepHbIX peakuMAX, CBA3AHHBIX C pacnajgom
YUCTOTO YpaHa, aTOMbl BHICTPENMBAIT «ObICTpPble» HEATPOHbI, KO-
TOpbie ObIOT MO OKPYXKAaKOIMM aTOMaM, KaK KaMeHb, CKauyIuii 1o
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noBepxHocTH Bojbl. O6BIYHO B IpHpOAe Takue ObICTpble HEHTPOHLI
He OKa3bBaloT 3ametHoro sgdekra, «nponasaoT BiycTyio». Ecre-
cTBeHHbIII peakTop B OK/1I0 cMor 06pasoBarbcA NMUIb [0 TOM IpH-
4MHE, 9TO TeKyIlad BOfA LOBOIbHO CWIbBHO 3aMe/iAna HeHTPOHbI,
M aToMBbl ypaHa ycrneBanu MX nornowarb. bes Boabl peakums Tak
1 He Hayanach Obl.

Ho u 3o eue He Bce. Kak u3BecTHO, pu A/lepHOM pacnaje Bblje-
nAeTcA Temno. M orpoMHblit AnepHblit Kpatep B Adpuke 10 cux nop
He 00pa30BancA MUIIb MOTOMY, YTO, KOT/]a yPaH pasorpepancs, BOfa
HAYMHa/a BBIKMIATh. bes Hee HellTPOHBI YCKOPANIUCH, MOTMOIATE MX
CTAaHOBU/IOCh C/IOXKHEe, M peaklMa OcTaHaBaMBanack. Korga ypan
OCThIBa/, BHOBb NMPOCAYMBANOCh KOCTAaTOUHOE KOAMYECTBO BOMMI,
HEHTPOHBI CHOBA HAYMHANM 3aMEIIATHCA, U PEAKIMA BO30OHOB-
nsanace. BoaHuK cBOEOOpasHbIl CAMOPEryTHPYIOLWMIC ANEPHbII
reitsep. Taxum o6pasom, peakTop feiicTBOBan B 0611€l CTOXHOCTH
okomno 150 Thics4 neT, 3a 3T0 BpeMs oH nepepaboran oxomno 6,5 ToH-
Hbl YPaHOBOM pyfbl B 16 HeGONBIIMX MeCTOPOXAEHMAX B paiioHe
Oxno. Kaxxpas anepras peakuus s QKo npojio/kanack NpuMepHo
150 MMHYT, 3aTeM Ha TaKOE JKe BpeMd PeaKTop 3aTuxan.

Kax jxe yueHbIM yHanoch BOCCO3JaTh 3Ty MCTOPMIO, MPOM30-

" wemwyio 1,7 Munnuapaa net Hasan? [Ipu nomougu sneMeHToB. Xu-
MMYECKHME /IEMEHThl OCHOBATE/NbHO [IepeMellaHbl B 3eMHOA Kope,
MOITOMY KOHLUEHTPAalLMA OTAENbHBIX H30TONOB MOBCIONY [O/DKHA
6erT IpMMEPHO oguHaKoBoit. B Oxno copepikanne ypana-235 oka-
sanoch Ha 0,003-0,3% HuKe HopMbl — orpoMHas pasHuua. Ho kak
BBIACHU/IOCD, 4TO OK/IO MMEET €CTECTBEHHOE NPOUCXOXKIECHME, a HE
ABJIAETCA OCTATKOM JIPEBHEr0 CK/lajia KOHTpabaH bl JIIA KOBapHbIX
TeppopuctoB? [lefio B TOM, YTO 3flech B M300MIMM BCTPEYAKOTCHA
M NpaKTH4eCcKM OecrofnesHble AMEMEHThI, HAPUMEP HeOMM. 3ech
OH B OCHOBHOM COCTOUT M3 TPeX M30TOIOB C YeTHOI aTOMHOI Mac-
coit — 142, 144 u 146. YpaHOBBIE AfEPHBIE PEAKTOPHI MPOUIBOIAT
ropaspo 6ombilie U30TOMOB HEOMMMA C HEYETHOW aTOMHOM MacCOM.
[leiicTBUTENBHO, KOTNIa YYEHbIE MPOAHANTM3UPOBAIN KOHIIEHTPALIMIO
u30TONoB Heopuma B OK/IO U BBIYIKM M3 MOMYYEHHBIX Pe3yTbTaToB
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M30TOIbl €CTECTBEHHOTO MPOMCXOXKAEHUA, JIONA «HEYETHHIX» aTo-
MOB 0Ka3a/1aCh IIPMMEPHO TAKOH, KaK M B MCKYCCTBEHHOM AJIEPHOM
peakTtope. IlopasurenbHo.

Tem He MeHee, XOTA YPOBeHb KOHLEHTpalUMM HeojuMa COBMAJ
€ O’KMJIaeMBbIM, KOHIIEHTpaLyA JPyrux 9/IeMeHTOB 0Ka3anach CTpaH-
nou. Korma B 1976 ropy llnaxtep cpaBHun Anepxeie orxoasl Okio
¢ OTXOflaMM COBPEMEHHBIX PEaKTOpPOB, OKasaloch, 4ro B OK/o co-
NEPXKUTCA CAMIIKOM Mano HEKOTOPLIX M3oTonos camapua. Camo
no cebe ato 6bI0 He Tak ymuBuTensHo. Ho, onsATh Xe, AgepHbie
peaxiMm — 3TO TPOLECChl, BOCIIPOU3BOANMBIE C NOPa3HTENbHOM
TouHocTbi0. He MoeT GbiTh, YTOOBI ONpEENeH DI BMEMEHT, Ha-
IpUMep caMapuit, MpocTo He obpasosanca. Ero HemocTaTok B Mo-
ponie nopckasan llnaxTepy, 4To Bo BpeMeHa Bo3HMKHOBeHuA OKno
CYLIECTBOBA/l ellé KAaKOW-TO HeyuTeHHblil ¢axrop. PemmBmmce
IIPOBEPUTH HEBEPOATHYIO TMIIOTE3Y, OH BBICYMTAN, YTO BCE HECOOT-
BETCTBMA JIETKO OObACHAIOTCS, €CITU MPENON0XKUTh, YTO HAa MOMEHT
BO3HMKHOBeHMs peakrtopa B QKo nocToAHHaA anbgda 6bina 4yTo4-
Ky HuKe, yem cerogus. llnaxrep nocTynun noYTH Kak MHAMMCKUIA
d:maux bose, KOTOpLIN flake He MBITANCA Pa3rajiaTh, MOYEMY €Tr0 «He-
BEPHbIE» YPaBHEHM, CBA3aHHbIE C JOTOHAMM, CTONL MHOTOE 06 bsC-
HSI0T; OH IPOCTO 3HAJ, YTO Haulen orseThl. [Ipobnema sakmioyanach
JIMILB B TOM, 4TO anbga — 910 PpyHaMeHTanbHasA KoHcTanTa. [To 3a-
KOHaM (PM3NKM, OHA He Moxcermn BapbupoBarbes. [lepen cropoHHuka-
MM «TOHKOI1 HacTpOMKM» BCTaeT ewle Oonee ceppesnas npodnema;
ecnu anb(a-KoHCTAHTA KOrja-1mbo H3MEHANACH, TO, BEPOATHO, HM-
kTO (Mm paxxe HukTo) He KOppeKTHpoOBal ee, 4To6bl Bo Beenennoit
MOT/IA 3aPOJIUTHCA XKU3Hb.

YuuTsiBaA cepbe3HOCTh Npolnemel, nmocsue 1976 rofa MHOIMeE yye-
HbIE TIBITANNCh HANTH MHOE O6bACHEHHE JUIA CBA3KM MeXAY anbba-
koHcTaHTOM ¥ QKO MAM OCTIOPUTh 3TY CBA3L. V3MeHeHnsA, KoTOpbIE
MPUXOJIUIOCH PETUCTPUPOBATh, ObIIM CTOMb Ma/lbl, a TEO/IOTHYECKAA
ucropusa 3a 1,7 MuinMapaa neT Tak ¢parMeHTapHa, YTo, BEPOAT-
HO, HUKOMY He YJaCTCSl paarafiaTb TaiHY, CBA3AHHYIO C BOSMOXHOM
aHomanueit anpga-xoncrautol B Okno. Ho, onaTh e, HUKOTAA HE
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ClIefiyeT HeJOOLEHHBATh MOTEHU WA/ Hay4yHoi upen. Pabora [lnax-
T€pa C M30TOMAMM CaMapus PasoXKr/la HAydHbIN MHTEpeC MHOTMX
aMOMLMO3HBIX QUIMKOB, XKXKTYIUIMX TIEPECMOTPETh CTapble TEOPHM.
B HacTOAlLIEE BpeMA BEMYTCA AKTHBHBIE MCCIEOBAHMS, IIPU3BAHHbIE
OTBETHTb Ha BOMPOC, MOTYT 1M M3MEHATbCA PUIMYECKUE KOHCTAH-
Tol. CepbesHblii CTUMYN, NMOACTETHYBIINI Takue paboTbl, CBA3aH
€ OCO3HAaHMEM cnepyrouero akTa: Jaxe ecnu anbda-KOHCTaHTa 3a
nocnegHue 1,7 MMITMAPaA TET USMEHW/TIACH «CAMYI0 MaJIoCTb», TO 32
TIepBBIA MM/UTMAPA NET CyllecTBoBauus Bcenennoit, B anoxy nep-
BO3JJAHHOTO Xa0ca, MOJ0OHbIE U3MEHEHMsl ITOM KOHCTAHThI MOI/IK
6bITh ropasfio 3naunTenbHee. Kcratu, pag aBcTpannitckux y4eHsix,
3aHMMAIOLIMXCA WCCIEOBAHMEM MEX3Be3JIHbIX IBbLIEBBIX 00IaKOB
U [a/ieKMX 3BE3JIHBIX CMCTEM, Ha3blBaeMbIX KBasapaMu, 3aABAAKOT,
YTO, BOSMOJKHO, ¥ HUX I[OSBU/IMCE IEPBbIE pPeaNbHBIE JOKA3ATENb-
CTBA M3MEHYMBOCTY KOHCTAHT .

Ksasape — 310 MaccuBHbIe Alpa Ja/eKUX ra/IAKTHK, Pa3pbiBal0-
LjMe M NOXMPpaloLIMe OKpy Karoume 3pesfibl. B sToM npouecce Boige-
If€TCA OrPOMHOE KOMMYECTBO SHEPrUy, Apyaiiliero ceera. Pasyme-
€TCsA, KOrjia aCTPOHOMBI PEFMCTPUPYIOT 3TOT CBET, OHM HabMIOfaoT
coObITHSA, HE IPOUCXOJALLME B PeaibHOM BPEMEHU, a MMEBIINE Me-
CTO HaBHLIM-JIaBHO. Beab cBeTy TpeOyeTca 3HAUMTENbHOE BpeMS,
4TOOBI NNepeceyb BCIO BeenenHyo. ABCTpanuiicKue yueHble UCCTEN0-
Ba/IM, KaK rMraHTCKue Oypy, Oyiylonme B MeXK3Be3HbIX TBITEBBIX
obnakax, BAMAIOT HA OBMXKEHUE CBETA ApeBHeitero keasapa. Kor-
Aa CBET NPOHM3BIBAET NbITEBOE 06/1aKO, Ta3006pa3Hble 3MEMEHThI
B 3TOM 06/IaKe 4aCTUYHO NMoromanT ny4u ceera. Ho, B otiuume ot
HEIIPO3PaYHbIX Te/, KOTOpble BOMpaloT B ceba Bech nonafaoumit Ha
HUX CBET, 3TH rasoobpasHble 3MeMEHTHI BIIUTHIBAIOT IMIIb T GOTO-
HbI, KOTOPBIE ABUKYTCS € ONpe/ieNeHHbIMI YacToTaMu. Bosee toro,
NoKoOHO ATOMHBIM YacaM, 3/1EMEHTHI TIOT/IOLIAIOT CBET HE B OJHOM
y3KOM JIMamna3oHe, a Cpasy ABYX TOHKO paclen/IeHHbIX L{BETOB.

CHayana aBCTpanMiiCKMM YY€HbIM HE YJaBa/ioCh HAMTH B Ibl-
NeBbIX 061aKaxX 3NeMEeHTHI, MOAXONALLME /I TAKOTO 3KCHEePHMEH-
Ta. OKa3anoch, 4T0 6ONMBIIMHCTBO ITHX Ia3000pa3HBIX 3/IEMEHTOB
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«He 3aMeTHIM» Ol M3MeHeHN 3HaYeHmA anbda, faxe ecnu 61 OHO
konebanoce exenHeBHo. [loaToMy yuyeHble 3afanuch BONMPOCOM,
Kakue 371eMeHThl 00/1aflaloT MOBBIEHHON YYBCTBHTEIbHOCTBIO
K 3HayeHMI0 anbda. OgHMM M3 HUX OKasanca Xpom. Yem MeHbuie
3HadeHue anbda MOrao ObITh B MPOLLIOM, TeM O0/lee KPacHBIE OT-
TEHKM CBETA [OJDKEH OblI MOrIouaTh aToM XpoMa M TEM MeHblie
[OMKHO OBIIO 0Ka3aTbCA MPOCTPAHCTBO MEXJY €ro 3HepreTude-
CKMMM YPOBHAMM, KOTOPBIE MbI BbILI€ 0003HAYMIIH KAK «CO/b-IHEe3»
1 «CONMb-6eMonb». AHANTU3UPYA NOACOHBIN CIEKTP XPOMa U IPYTHX
YYBCTBUTENBHBIX 371EMEHTOB BO/IM3M KBa3apa 1 CpaBHMBaA 3TH pe-
3Y/IBTAThI C pe3yIBTaTAMM OMbITOB, POBEAEHHBIX B TaO0PaTOPHBIX
YCIOBMAX B HAIIM JTHU, UCCNENOBATENM CMOTIM BBIYMCTUTE, M3Me-
HUIOCH /1M 3HaYeHMe KOHCTAHTHI anbda 3a BpeMs, OTAeNsI0Iee Hac
OT BCTBILIKK KBasapa. KoHeyHo ke, KaK M BCe Y4eHBIe, BHICKA3bl-
BAOl{MEe HEOJHO3HAYHBIE MPEANON0KEHUA, aBCTPANUIAIIBI BhIpa-
HHAKTCA O CBOMX OTKPBITMAX BECBMA 333}'3.11“?053““0; Hanpumep,
OHM TOBOPAT, YTO «Pe3yNbTaThl M3MEPEHMH COTAACYIOTCA € IMIO-
Te3oi», VITak, Mo JJaHHBIM M3MepeHMil aBCTPaNMICKMX Y4YeHBIX,
3Ha4YeHye KOHCTaHThI anbda 3a nocientume 10 MUAAMAPIOB NeT U3-
MeHuI0ch npumepHo Ha 0,001%.

Hekoropble 4mMTaTenu HaBepHAKA MOAYManu: 3TO e IMPOCTO
CMEeXOTBOPHOE 3HauYeHMe, YTOOb! M3-3a HErO BeCTH HAy4Hbie JUCITY-
1bl. Passe MoxHO npeactaButhb cebe, urober bunn leitrc nopbupan
MOHeTKM Ha oboumne? Ho B JaHHOM cyyae BeIMYMHA M3MEHEHUA
HE TaK BAXKHA, KAK CaMa 803MONHOCMb 110100HOro uaMeHeHus dyH-
JIAMEHTANIbHBIX KOHCTAHT . MHOrMe yYeHble OCNapMBalOT JaHHbIE
aBCTPAUICKUX KOMUIEN, HO, €CNIM PE3yNbTaThl aBCTPa/IUitLEB TOA-
TBEPAATCA, HAM NPUAETCA NEPEOCMBICTUTE BCKO Teopuio Bonbmoro
B3pbiBa. Befib Te 3aKOHBI MPHPOMIbl, KOTOPbIE CETONHA M3BECTHBI,
BITOZHE MOT/IM TOABUTBCA MO3Hee . ECIM 3HaYeHMe KOHCTAHTHI
anbda fefcTBMTENBHO MEHAETCA, TO OfIMH MIIB 3TOT (aKT MoT OBl
nepedopMaTHPOBATh BCIO AMHINTEHHOBCKYIO (PU3HKY, TOUHO TaK XKe,
Kak paboThl DiHINTeHA 3aCTaBUAM NepecMOTpeTh puauky HerwoTo-
Ha, @ OTKpbITUA HboTOHa — 3a6bITh CpPeTHEBEKOBYIO CXONACTHKY.
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B cnexyromem pasgene Ml 06CynuM, Kak M3MEHYMBOCTD 3TOIO 3Ha-
YEHMA MOXKET IIPOM3BECTH PEBOMIOLMIO U B elie OiHON cepe Hayy-
HBIX MCC/IEIOBAHMIT — B IIOMCKE BHE3EMHOM XKU3HHU.

B npezpiiyluux r1aBax MEel yoke He pas ropopuin o6 JHpuMKO
®epmu. On ymep OT OTpaBlIeHUs GepunimeMm Mocne CBOMX CMe-
JIBIX 9KCTIEPUMEHTORB, a Takxe nonyuun Hobenesckywo npemuio mo
XUMUHU 32 OTKPLITHE TPAHCYPAHOBBIX 3/IEMEHTOB, KOTOPOTO He CO-
sepman. Ho 6bin0 651 HEMPaBUABHO OCTABHTH y BaC HETATHMBHOE
BrieyaTneHue 06 3ToM TUTaHe HayKu. YueHble BO BCEM MUPE COBep-
IIEHHO MCKpeHHe yBaxawT Pepmu. B ero yecTh HassaH aneMeHT
Ne 100, epmumit. Kpome TOro, €ro CHMTAIOT MOCAETHUM BEITMKUM
Y4eHbIM-YHNBEPCANIOM, BHECIIMM OTPOMHBIN BKJ/IaJ| KAK B TEOPETH-
4eCKYI0, TAK ¥ B 3KCTIepUMeHTaIbHYI0 Pu3uky. Pepmu Gecripectan-
HO OTMBIBA/ PYKM TO OT MAMIMHHOINO Macjia, KOTOPbIM CMa3biBajl
npubopHl, TO OT MejTa, KOTOPBIM BHIBOM GOPMY/IbI HA YHUBEPCH-
Terckoi focke. @epmu 0013121 ABABONBCKM OCTPbIM yMoM. B xope
HAYYHBIX JIMCIIYTOB €ro KOJI/IEraM TO M JIeNio IPUXOANIOCh yoeraThb
B pabounit kabuHeT, 4TOOBI CBEPUTBCS CO C/IOXKHEHIIMMM YpaBHe-
HUAMM JIJISL pellieHusl TOro MM MHOTo Bonpoca, BepHyBuimce, oHu
nopoit 06Hapy)MBaIM, 4TO HeTepHeauBbiit DepMu yxke BOCCTaHO-
BUJI BCE YPaBHEHMA C HY/IA M HALE/ OTBET, KOTOpbill 6bUI UM HY-
xeH. OpHaXIbl OH NOPYYM/ MOOLBIM COTPYLHMKAM BLICYMTATD,
KaKoM C/I0/i IbU (B MH/IMMETPAX) JO/DKEH HAKONUTHCA HA OKHAX
ero naboparopuu (oHa Obl/la 3HAMEHUTA CBOEN 3aIyLIEHHOCTDIO),
4TOODbI BCA 9Ta NbI/Ib OCBIIANACh Ha 101 0] [IeficTBIEM COOCTBEH-
Horo Beca. OTBeT HAM HEM3BECTEH, B UCTOPUM COXPAHMICA NULIb
3abaBHbli Bompoc .

Ho paxe ®epmy He MOT HaliTi OTBET Ha OIMH 0OMAaHYMBO TIPO-
croii Bonpoc. Kak 6b1710 ckazaHo Bbine, Muorne gunocodsr usymms-
HTCA KaXKylleica «TOHKOM» HacTpoiike BcenenHoil. XoueTca mose-
PMTB, YTO OHA CIEIMANbHO CO3JJaHA TAKOM, YTOOH B Hell MOrna cy-
I[ECTBOBATh JKM3Hb, TIOCKONBKY ONpe/ieNeHHble QyHIaMeHTaIbHbIe
KOHCTaHTHI MMEIOT «MEANTbHO MONXONALIME» JUIA ITOTO 3HAYEHUA.
Bonee Toro, yyenbie M3flaBHa BEPHIIM, 4TO B KOCMMYECKMX MaciuTabax
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3emnsa ABNAETCA NOBOJNBHO 3ayPAIHON MIaHETOM. JTa Bepa CPOHU
yOeXxIeHMIO B TOM, YTO TAKas YHUBepCa/IbHaA efJMHUI[A, KAK CEKYHJIa,
He I0/DKHA ObITh IPMBA3aHA K CKOPOCTH BpalleHus 3eM/IH 0 0KOJIo-
conHeqHOi opbuTe. YunTbiBas N0J0OHYIO 32y PANHOCTD, @ TAKKE TOT
¢EKT. KaKO€ MHOYKECTBO 3BE€3[] M IIJIAHET CYLIECTBYIOT BO BCC’HCHHDﬁ,
Ja 1€ M HEBEPOATHO JOJITOE€ BPpEMA, MCTEKILEE C MOMEHTA Bonbmo-
ro B3pbiBa (3geck Mbl abCTparMpyeMcsa OT Kakux-/1M00 IeKOT/IMBBIX
PenMruosHbIX npoOieM), HanpalMBaeTcs BbIBOLL, 4TO BcenenHas
NO/DKHA OYKBa/NbHO KMILETh JKM3HbIO. HO MBI HE TO/IbKO HMKOIZIA He
BCTPEYANMCh C MHOMIJTAHETAHAMM, HO M HE NMOAYYMUIH OT HMX HM €0H-
Horo curHana. OpHaxne! 3a obegoM Pepmu pasMpininan 060 Beex
STUX MPOTUBOPEYMBLIX (PaKTaxX M BAPYT BOCK/IMKHYI, CIOBHO 00pa-
masch K Konneram: « Tak rue xxe onu Bce?»

Konnern ppyxHo paccmesnuch, a 3ta npobnemMa HasbiBaeTcs
¢ Tex nop «mnapagokcoM Pepmu». Ho ipyrue yueHble BOCIIPUHAIN
BOMpocC q)CPMH CEPbE3HO M MPEAINOMOXKHIN, YTO Ha HETO )IEI"'ICTBH-
TEIbHO MOXHO HaWTH OTBET.

Cam M3BECTHYIO  IIOMBIT-
a0 y Yyenbie u3naBHa BEpUNK, 4TO

B KDCMWYeCKMX MaciluTabax 3emna
ABNAETCA NOBONbHO 3ayPAAHOIA
NNaHeTon.

Ky NpPegupMHAN ACTPODU3HK
Dpank [Ipeik, chopMymupo-
BaBlMiA B 1961 rofy crasinee
3HAMEHUTHIM ypasHeHue Jpeii-
Ka. OHO HANOMMHAET MPUHIKITL
HEOMNPEAENCHHOCTH [0 KOIUYECTBY paSHDGﬁP&SHbII TOJIKOB&HH“,
KOTOpblE MEWIAKT IIOHATDL €T0 MCTHUHHBIN CMBICIL. BKPETHE MOMHO
CKa3aTb, 4TO ypaBHeHue [Ipeiika — 3TO paji JONYLIEHWA: CKONBKO
3BE€3Jl MOKET CYLIECTBOBATh B ra/lAKTHKE, KaKas AOAA 3THUX 3Be3]
MMEET II/IaHETDI, [IOX0XKUE Ha 3eM/I10, KaKasA YacTb M3 ITHX I/IaHeT
MoxeT ObITh He MpocTo 06MTaeMa, HO M Hace/ieHa pasyMHBIMK CY-
LIECTBAMM, KaKas YacTh NOJ0OHbIX LINBUIN3AL Mt 3aX04ET BBIATH Ha
KOHT2KT ¥ T. I. VIsHa4anbHO [Ipeiik BLIMMC/INI, YTO B HaLLENA rajak-
THKE JO/DKHBI CYLIECTBOBATE OKOMO 10 LMBMIM3ALMIL, CIOCOOHBIX
K TaKOMY KOHTaKTy . Ho, onsTh ke, 3T0 6bi/Ia BCETO /IMIIIb IOTA-
Ka, KOTOPYI0 MHOTMe yueHble PACKPUTHKOBA/HN KaK HeCCMBICTIEHHYI0
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cnekynanuo. Hanpumep, Kak Mbl, 3eM/IAHE, MOXXEM [IPOaHaIN3UpPO-
BaTh NICUXO/MOTMIO MHOINIAHETAH M ONPENeNNThb, KaKas 4acTb U3 HUX
mobut nobonrarb?

Tem He MeHee ypaBHeHMe [lpelika oYeHb BaXXHOE: OHO YKa3bl-
Ba€eT, KaKue JIaHHbIe HYXXHBI aCTPOHOMAM, a TAaKXKe 3aK/MaJibIBaeT
HAay4YHYK OCHOBY acTpobuonorum. BosmMoxKHO, HalIM MOTOMKM
6}'}1}’T paccua"rpusa'rb 3TO YpaBHEHME TaK K€, KaK MBI CETOOHA
H3y4aeM MEPBBIE MPOEKTHI HEPHOHH'{ECKDﬁ CHCTEMBI 3IeMEH-
TOB. B nocnenHee BpeMA 3HAYMTE/NBHO YCOBEPUIEHCTBOBAIUCH
TE/NECKOTbI M JIPyrie OpOUTAanbHbIE U3MEPUTENBHBIE YCTPOMCTBA,
y acTpo6HONIOros NOABMIMCH MOLIHbIE HHCTPYMEHTHI, TIO3BO/IAIO-
HIME OIIEPHUPOBATE HE TONBKO [JOTaJKaMM. KocMMuyeckuu Temeckorn
Xa66n u gpyrue nopo6Hsie npuOOPsI NO3BOMUIM U3B/AEYL TaKoe
OYPOMHOE KO/MU4YecTBO Mmbopuaunn M3 CaMbiX CKYJHBIX IAHHBIX,
4qyTO COBPEMEHHHE acrpoﬁnouoru MOTYT CA€/14Th 3HAYMTEIABHO
bonee manexo upyume BbiBOAbL, 4eM JIpeik. Mm He NPUXOUTCA
JKAaTh, NOKA pa3yMHbI€ MHOIIAHETHDBIC CYILEeCTBA HaﬁﬂYT Hac MM
uckaTtbh B KocMoce aHanor Benukoit Kurajickoit crensl. Cerogus
Mbl MOMEM HAIIPAMYIO ITIPO2HANN3MPOBATE JOKa3aATC/IBCTBA IIPH-
CYTCTBMA >KM3HM, flake Oe3MONIBHOM — Hampumep, MHKpoOoB
" paCTEHHl:I{. ,]],.TISI ITOI0 HYXHO HCKATh ONPEAC/ICHHBIC 3/IEMEHTDIL,
B YaCTHOCTH MarHmi.

PasymeeTcs, Marumi He CTO/b BaXKeH [/1A CYLIECTBOBaAaHMA KU3-
HH, KaK KHCTIOpOJ, Mnm yriaepoj. Ho 3TOT aneMeHT, pacionoKeHHbli
B MEpUOMYECKOi cucTeMe Mof HoMepoM 12, MoxeT ObITh O4eHb
MOoNe3cH A NPpUMWUTHUBHBIX CYIIECTB, NMOCKONBKY obecrieunBaer
NpeBpallleHue OpraHMYecKUX MOJIEKYN B XKMBble cynlecTBa. [lpak-
THYECKHM BCe XMBBIE C}"LIJ;ECTBE HC].'IOIII:S}"I'DT B CMeJOBBIX KO/IMU4Ye-
CTBAX METANNBbI, yTobbl ¢ UX NoOMOIIbKY CHHTESHPOBATDh, XPaHUTDh
u obMeHHBATH SHepreTHYecKue MOMEeKYbI. B 6uonorum GonkimH-
CTBa COBPpEMEHHBIX XHWBOTHBIX BAXKHYH PONIb UTpaeT I‘EMOI’HOﬁMH,
coplepkanmit xenezo. OnHako peBHelme u Haubonee ycneuHbie
¢ Guonoruyeckoit TOYKM 3PEHMA CYI[ECTBA Ha Hallel IiaHeTe —
CHHe-3eeHblie BOAOPOCIM — MCIIONb3YIOT IJIA aHAIOTMYHOM LHenM
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He )Kerne30, a Maruuit. Hanpumep, B LleHTpe MOeKynEl x1opodunna
HaXOUTCA aToM Maruus. Xnopodumn, noxanyst, camoe BaXXHoe op-
raHuYeckoe BelUecTBo Ha Haueli nanere. OH obecneunsaet ¢oro-
CHMHTE3, B TIPOLIECCE KOTOPOTO COMHEYHAA 3HEPTHA IPEBPallaeTCA
B caxapa, OCHOBY BCeX MUIEBBIX Lerneit. B opranusMe XUBOTHBIX
maruuit obecneunBaeT npasuabHyo paboty JTHK.

3amexy MarHMA Ha MJIaHeTe TAKXKe YKa3blBalOT Ha Hanmudue
HUAKOH BOJibl — HauOo/ee NMOAXOMALIEH Cpefbl A/1A BO3SHUKHO-
perus #usHu, CoeIMHEHMA MaTHUA BIMTHIBAIOT BOAY, Kak rybka,
MO3TOMY JaXKe Ha IMYCTHIHHBIX M CKA/IMCTHIX IUIAHeTaX, TAKMX Kak
Mapc, coxpaHdeTcA WIAHC HaWTH OakTepum (MM OKaMeHENOCTH
6aKTepuanbHOTO IPOMCXOXKJEHMsI) B pailoHe Takmx 3anexeii. Ha
nnaHerax, Oorareix Bogoy (B ConHeuHONM cucTeMe, Kpome 3emiu,
ecTb 11ogobHoe HebecHoe Telo, OfHO 13 HanbGoNee NepCIeKTHBHBIX
MECT [Tl IOMCKA Ku3Hu — 310 EBpona, cnythuk KOnurepa), mar-
HMI IOMOTAET NOJAePXKNBaTh OKeaH B JKMIKOM cocToanuM. Espona
NOKPLITAa KOPKOW /IbAa, HO IOL HAM CYLIECTBYeT InyboKkuit okeaH.
Cerofiis yKe M3BECTHO, YTO OH O4YeHb Oorar conamu marHua. Kak
u mobble pacTBOPEHHDbIE BEMIECTBA, COMM MAarHMs CHIKAIOT TOYKY
3aMep3aHMA BOJbI, IOSTOMY OHA OCTAETCHA XXHM/KOA NP CPaBHM-
TENbHO HU3KMX TeMmmeparypax. Kpome Toro, oHu <rnocob6ctsyior
BY/IKAHMYECKOIi AeATENbHOCTH Ha cKamucToM fHe. Conn yBenmdu-
BaKT 06'beM BOJIbI, B KOTOPOU OHM PacTBOPEHH!, M 00YCNIOBIEHHOE
3TUM M3OBITOYHBIM O6BEMOM [laB/ieHMe TIMTAET ByNKaHbl. Te us-
BEprawT cMaboMUHEpaNTM30BaHHYI0 BOLY U MepeMelnBalT BOAY
B okeaHnueckux rmybunax. Bno6aBok moj jaBneHneM NOBEPXHOCT-
HBIN JI€J] TPECKAETCA, M TIY3BIPYaThie IbJUHbBI OKA3BIBAIOTCA B BOJIE.
Kak BBI MOMHMWTE, MY3BIPbKH 04YeHb BaKHBI /1A 33130}!()'.{&““3 HKH3-
Hu. bomee ToTrO, coemMHEeHMA MarHUA (Hapnny ¢ COENMHEHUAMU
HEKOTOPBIX APYIMX 3/IEMEHTOB) MOTYT NPEfOCTABNATH ChIpbe JIs
pPasBMTUA JKU3IHM, TAK KaK BbIMBIBAIOT 6orateie yriaieponom Bele-
CTBA M3 OKEAHCKOTrO JiHa. Mbi oKa He MOXeM 3amycTHTs Ha EBporry
30HJ, a TeM Oonee HaGmOHaTL pasMHOXKEHME YYKePOLHBIX dopM
#usHu. Ho obHapy»keHue co/leit Maruus Ha rojoi 6e3Bo3gymHo#M
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njaHeTe — KPAacHOPEYMBLIN NPU3HAK TOTO, YTO HA HEH MOTYT Ipo-
MCXOANTD OHONOrMYECKHe TIPOLIECChI,

Ho noka HeT ocHOBaHMif 1o1araTh, 4YT0 Ha EBporne ecTb JXK3Hb.
Jlaxke mpu TOM, 4TO OXOTAa 32 [a/NEeKOil BHE3EMHOI >XM3HbIO B IIO-
c7eiHee BpeM# BHIIL/IA Ha 6omee CAOXHEIN TEXHONOTMYECKUI Ypo-
BEHb, OHA MO-NPEXHEMY 3MXK/IETCA Ha OTPOMHOM JIOTIYIIEHUM: YTO
Ta HayKa, KOTOpas ONMMCHIBAeT 3aKOHBI TIPUPOMABI Ha 3emne, feit-
CTBYeT M B JIPYTMX Ta/lakKTMKaX, a Takxe NeiCTBOBaNa B JaNeKoM
npomtoM. Ho ecnu koHcTaHTa anbga ¢ TeueHUeM BpeMeHM MeHsA-
Nack, 3TO MOITIO KOPEHHBIM 06Pa3oM MOBMMATH Ha BO3MOXHOCTh
pasBMTUA BHe3eMHOJ XM3HM. McTopuuecku XHM3Hb, MOXKanyi, He
MOTrIa BOSHMKHYTE O TEX NOP, NOKa 3HAYCHHWE KOHCTAHTEL HE ITO-
3Bonmmu0 Ob1 chopMMpOBaThCA cTabM/IbHBIM aToMaM yriepopa. ITo-
C/1e 3TOTO KM3Hb, BEPOATHO, BOSHMK/IA IOCTATOYHO /IETKO, He3 BesA-
koro yyactusa Cospare/is. A NOCKO/NbKY DUHIITERH ONpe/lesIul, YTO
NPOCTPAHCTBO M BPEMA TECHO B3aMMOCBA3aHbl, HEKOTOPbIe Pu3nkm
IIPEATIONaraloT, YTO USMEHEHMA KOHCTaHTHI ajbga C Teyenmnem Bpe-
MEHM JOIIYCKAT U nogobuble Bapuaumy B npocrpancrse. To ects
3Ha4YeHMe alba MOXKET OT/IMYATLCA B PasHbIX 00/1aCTAX KOCMOCA.
CornacHo 3Toi TeOpUH, aHANIOTMYHO TOMY, YTO XM3Hb BO3SHMK/IA Ha
3emne, a He Ha JIyHe — mo TO# NMpUYMHE, YTO Ha 3emie ecTb BOJa
u armocdepa, a Ha JlyHe MX HeT, — BO3MOXHO, XXM3Hb BO3HMKNA
Ha HelpuMedaTe/NIbHOM I/IaHeTe B 3TOM OTAa/leHHOM YTO/IKE KOC-
MOCa JIMILb NOTOMY, YTO MMEHHO 31€Ch CYLECTBYIOT NOAXOAALLME
JUIA 3TOrO KOCMONIOTHYECKME YCNOBUA, JONycKalouue 00pasoBaHue
cTabM/IBHBIX aTOMOB M KPYNHBIX Mo/ieKyn. B TakoM cnyvae napa-
pokc PepMu paspelaeTcA TPUBMANbHO: KOCMOC MOMTYMT, TaK Kak
TaM HUKOTO HeT.

B Hacrodiee BpeMs Hayka CKIOHAETCA K MPU3HAHMIO 3aypAf-
HoctH 3emnu. HabnmiomeHns 3a rpaBMTalMOHHBIMKM NepTyp6anma-
MM JIaTeKuX 3Be3[l MO3BOMMUIM ACTPOHOMAM OTKPhITh YK€ ThICAYM
M7IaHeT, MO3TOMY BepPOSTHOCTb HAMTH >KM3Hb Ha OIHOM M3 HUX Ka-
JeTcA IOBONbHO BhICOKOI. TeM He MeHee B acTpo6uonorum npofon-
JKaeTca MPMHIMITMATIbHBINA CMOP, KOTOPBIA, BO3MOXKHO, TO3BOMUT
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BBISICHMTD, 3aHMMaeT /M 3emns (a 3SHaYMT, U YeI0BeYeCTBO) MPUBM-
NErMpOBAHHOE MECTO BO Bcenennoi. H}Iﬂ MOMCKAa BHE3eMHOM XKHU3HMU
norpebyeTcs Bechb METPOIOrMYECKMil TEHNI HALIEH LMBAIU3ALMM.
BOSMO}KHO, B 3TOM HaM HUIUIEOI'YT CBOMCTBA OIHOI'O M3 9/IEMEHTOB I1e-
PMOLMYECKON CHCTEMBI, KOTOPbIi MBI II0Ka 00X0OMIN BHUMaHUEM.
Mpbl MoXKeM OBITH YBepeHbI JTMILIb B OLHOM: eclii Obl OHaXKAbl HO-
YbI0 KaKOM-TO aCTPOHOM HAINIPABMJ/I TE/IECKOIl Ha Jja/ieKoe 3BesfHoe
CKOIUIEHME M OGHEPYJKHII TaM HEONPOBCPAMMBIC NOKA3aTC/IbCTBa
CYLIECTBOBAHMA XHU3HMU, TO 3ITO 6b110 Ob1 BenMyalilee M3 BCEX OT-
KPBITUIA B UCTOPUY 4YeNioBevecTBa. B KOHEYWHOM cyeTe OHO [OKa3a-
N0 GBI, YTO 4Ye/IOBEe4eCKMit BUJI He yHUKaneH. OMHaKo Hall BUA He
TONBKO CYLIECTBYET, HO U MBIC/TUT, ITOHUMAET, a 3HAYMT, crnocobeH
COBEPLIATDH ﬂOJIOﬁHbIC OTKPBITHUA.



19. 3A NPEAENAMU
NEPUOANYECKOWU CUCTEMBbI

§ ES| [E 49
Fr || At || Es | | In
113 210 (152 337 P14 818

H VOKHWI Kpait TaGnmuubl MeHpeneeBa oBeaH TaiHoi. Bbicoko-
panuoaKTUBHbIE 3/IEMEHTHI PEIKO BCTpeYawTCcA B NpuUpofe,
MO3TOMY MIONM CKAOHHBI MHTYWTMBHO TOMAraThb, YTo HecTabuib-
HBI€, JIETKO pacrafialoliueca SMeMEHTHI M OYIyT caMbIMM PeTKUMM.
Hanpumep, penvaiinmm snemMeHTOM SBIAETCA B BBICIIEH CTENEHM

HeyCcTOMuMBBINA (PpaHLINi, KOTOPBIH BCTpeyaeTcss B 3€MHOM Kope
TOTBKO KaK MPOMEXYTOYHBIN NMPOAYKT. B ecrecTrennoi cpesie aTo-
MBI (PpaHIMA pacmafaloTcs GeICTpee, YeM aToMbl TOOOTO APYroro
anemenTa. M Bce ke caMeIM PEAKMM 3NIEMEHTOM Ha demne aBnAeT-
Csl BOBCe He OH. Takoii BOT NMapafoKc, pelleHie KOTOPOro JIeXKMT 3a
TIPUBBIYHEIMY M YEOOHBIMYU paMKamu Tabnuubl MeHpieneea. 3a HUM
MBI AO/LKHBI OTNIPaBUTLCA B YAMBMTEIbHBIA Kpaji 110/l Ha3BaHUEM
«ocTpoB crabmibHoctn» — Hoseit Ceer Gu3nMKOB-s11epLIMKOB.
OctpoB cTabuIBHOCTM — CBOEro pofa AMepMKa, Ha KOTOPYIO CO-
BpeMEHHbIE y4eHble-IepBOOTKPhIBATEIM BO3/IaraloT Oo/bluMe Ha-
AEX[bl, Beb Ha CErOfHA 3TO CaMaA yaayHas, eC/li He e[lMHCTBEH-
Had, BO3MOXHOCTb PaclIMPUTh IPaHMLIbl NEPUOTMYECKOIT TabMNIbI
9/IEMEHTOB.

Kaxk usBectHo, Bcenennas Ha 90% coctont 13 Bogopona. Ocras-
mmeca 10% coctaBnaseT renui. Bece ocTaneHoe BelleCTBO, BKIKYanA
Haly 3eM/II Maccoi 6 X 10* kr, YKIagbIBaeTCA B CTATUCTUUECKYIO
NOrpelHoCcTb. B 9TMX MMAIMOHAX MWIIMAPAOB KHIOTPaMMOB
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COMEPXKMUTCA HUUTOXKHOE KONMMYECTBO pemyaifilero sneMeHTa acra-
Ta — JIMIIb HECKONBKO AECATKOB TpaMMoB. YToObl XOTb Kak-TO
NPeJCTaBUTh 3TH PONOPLMM, BOOOPA3HUTE, YTO Bl OCTABM/IK CBO
«Bblouk AcTaT» Ha OrPOMHOM NMAPKMHIE M HE MOXKETE er0 HaMTH.
B momckax MauiMHBl BaM NPUAETCHA NPOUTH PAL 32 PAJOM, 3TK
3a 9Ta)KOM, ocMaTpupas Kaxayio mammuy. Hebonbmas orosopka:
napKH HT, Ha KOTOPUM BaM NpEACTOMUT MCKATb MallIHHy, COCTaB/AET
100 MMITMOHOB MAPKOBOYHBIX MECT B LUMPUHY, CTONBKO JKe B [UIMHY
u 100 Mu1IMoHOB 3TasKeil B BoicoTy. bonee Toro, Takux NapKNHIOB
BaM npupaercs oboiTH HM MHOTO HU Mano, a 160 — nuie B 5TOM
cnyvae MacuTabbl MOMCKa Balled MalIMHBI OYAYT COMOCTaBUMBI
C NOMCKaMM acTaTa B 3eMHOI Kope. BaM HMYero He ocraHeTcs, Kpo-
Me KaK MaxHyTb PYKO/ U OTIIPaBUTbCA BOCBOACH.

ITockoneky acrar AB/ISETCA CaMbIM PENKUM 3/MEMEHTOM, BOSHM-
KaeT BIIO/IHE €CTECTBEHHDIM BONPOC: KaK Y4EHbIM YAAnOCh €ro 00Ha-
pyxuth? [leno B TOM, 4T0 OHM HEMHOTO CXUTpUNK. EcimM B npeBHeit
3eMHOM Kope U OB/ acTart, OH JaBHO yxke pacnanca. Ho acrar, B cBoio
o4epenib, ABNAETCA NPOJAYKTOM pacrmafia APYIMX pafMOaKTMBHBIX
3MEMEHTOB, KOTOpble UCMYCKAOT anbda- umm Hera-yacTHIbL. 3Han
oblllee KOMMYECTBO MCXOMHBIX 3TeMeHTOB (0OBIYHO 3TO ANEMEHTHI,
COCEICTBYIOIIME C ypaHoMm B Tabmume MeHpieneesa) u paccymMTan
BEPOATHOCTh TIOABIEHMA aCTaTa B Peay/bTaTe MX pPacnaja, yueHble
MOTYT Ha3BaTh NPUOTUIMTENBHOE KOMHMYECTBO aTOMOB aCTara, Cy-
HIeCTBYIONUX Ha 3emite B mo60i MOMEHT BPEMEHH, a TAKXKE aTOMOB
HEKOTOPBIX IPYTUX 3neMeHTOB. Tak, ppaHIMit, OTAe/IeHHBIN B TA0OIM-
1€ OT acTara AMIlb OJHOM KAeTKOM, CYLeCTBYET Ha Halleii nmaHere
B KomiecTBe oT 550 g0 850 r B 1060/ MOMEHT BpeMeH.

Kak Hu crTpanHo, acrar — Oojee cTaGUIBHBIN J/IEMEHT, YEM
dpannmit. Ecin B3sATH MUIZIMOH CAMBIX JOATOXHUBYILUX M3OTONOB
acrara, NOM0OBKHA M3 HUX pacniagercsa 4epes 400 munyT. [lonosuna
TAKOI'O € KOJIM4ecTBa M30TONOB (PPaHLMs NPOAEPXKUTCA BCEIO-TO
20 muuyT. @panunit HecTabMIeH HACTOILKO, YTO He MMeeT IPAKTH-
deckoro npumeHenus. HecMoTps Ha To, 4TO B 3eMHOIT Kope (paH-
LMii CONEPXKUTCA B JOCTATOYHOM (XOTh M MM3€PHOM) KOJIMYECTBE,
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4T00BI yUeHbIE MOTTIM HATIPAMYIO €70 0OHAPYXKMTh, UM HUKOT/IA He
ynacrca cobparb CTO/IBKO aTOMOB paH1us, 4T06bI ero MOXHO 66110
YBMJIeTb HEBOOPY)KeHHBIM rinasoM. Eciu 61 910 Bee ke yranoch cie-
NaTh, TaKO€ KONMMYECTBO paJHMOaKTHMBHOIO CbpaHIIHH HEMENNMEHHO
ybuno 6si coero nepsootkpeiBatens. K HacrosieMy MOMEHTY pe-
KOPAHOE KOTMYeCTBO (PpaHLiis, IONYYEHHOTO 3a OJJMH Pas, COCTAB-
nAet 10 ThicAY aTOMOB.

ITony4enue BMAMMOro KO/NM4eCTBa acTara — 3ajiaya, KoTropas
HaBEPHAKA TAKXE OCTaHeTCA HeBbINONHMMOM. TeM He MeHee acrar
MMeeT BaKHOE NPAKTHYECKOE NPUMEHEHHE: ero ObICTPONIENCTBYIO-
IMe pafMOaKTHBHEIE M30TONbl UCMONb3YIOTCA B MeuuuHe. Korga
y4eHble MOJ PYKOBOACTBOM HALIEr0 CTApOro 3HaKOMOTo IMMIMO
Cerpe BriepBbie CHHTE3UPOBANYM 3TOT 371EMEHT B 1939 ronty, onn pe-
MY U3YYUTH €10 CBOMCTBA Ha MOPCKMX CBUHKAX, C/Ie/aB KUBOT-
HBEIM MHBeKIMH. B Tabmune Menjeneesa acTar pacnonoxes nNpaMo
Toft HofloM U BefleT cebsa B opraHuMsMe noflo6HO HEMY: Y MOPCKHX
CBMHOK acTaT HAKaI/IMBAZCA B UMTOBUAHON Xenese. OH ABnAeTcA
€MHCTBEeHHBIM XUMHYECKUM 3NIEMEHTOM, OTKPBITHE KOTOPOT0 ObII0
MOATBEPIKACHO HE IPUMATAMM.

CTpaHHbIE CXOOCcTBa MEXKIY aCTaTOM M (I]paHL{PIEM Ha4YMHAKTCA
¢ ux spep. BuyTpm Afep actata M QpaHnMA, KaK M BO BCEX JAPYTMX
aToMax, CONEPHUYAT pa3HbI€ CWUJIbL! CH/IBHBIE ANEPHBIE B3aWMMO-
AencTBuA (CH/IBI PUTAYKEHUA) M NEKTPOCTaTHHeCKMe CHIbL (Crio-
cobubie orTanKuBarb YacTHlsl). CuibHOE AJlEpHOE B3AMMOJEN-
CTBHME — CaMmas MOILIHaA U3 PyHIAMEHTa/NbHBIX CHMA MPUPOfbI, HO,
KaK HM IapajlokcajJbHO, PYKM y Hee KOPOTKM, C/IOBHO TOHEHbKMe
NAlKK OrPOMHOrO TMPaHHO3aBpa. EC/M 4acTULBI OTHANAOTCA ApYr
OT [Ipyra BCero Ha HeCKO/IbKO TPH/UIMOHHbIX CAHTUMETPA, AJlepHble
CHJIBI TEPAIOT BCKO CBOK Molib. [To 3T0i npu4uHe OHM pelKo Mpo-
ABNAIOTCA 32 IIpefieaMy aTOMHBIX Aflep M YepHbIx Apip. Ho Ha mop-
BAIACTHBIX UM HeBONBLIMX PACCTOSHMAX ITU B3AUMOJIEHCTBUSA B COT-
HM pa3 MOIIHEe 3NEKTPOCTATHYECKUX CH/L. DTO XOPOLLIO, TOCKONBKY
OHM KPEINKO Y/IepXKMBAOT MPOTOHBI M HEATPOHDBI B AJpe, HE aBas
37IEKTPOCTATHYECKUM CHIAM Pa30pBaTh aTOMHbIE A/IPa HA YacTH.
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Ha nepudepuu agep takoro pasmepa, Kak y Gppaniua u acrara,
CHIPHOE HILCPHOEC BSEHMOHEITICTBHE NPAKTHMYECKM CpPaBHMBACTCH
€ 9/IEKTPOCTAaTUYECKMMM CHIAMM, 1103TOMY YAEpXKaTb BCE IIPOTOHEL
M HEMTPOHBI B TAKOM fAJIpe CTAHOBUTCA OYeHb C/IOKHO. Y (pannus
87 NPOTOHOB, U OHM COBEPLIEHHO He XOTAT CONPUKACATbCA APYT
¢ gpyrom. Ene B sjipe ¢paHuus HacuuThIBaeTCA nopanka 130 Hed-
TPOHOB, KOTOpbIe 00pa3syloT Hennoxoi bydep Mexay mMomoxuTeIL-
HO 3apAKE€HHBIMM HYacTULIAMU. Ho B 10 %e BpEMA OHH JENAKOT ANPO
CTONb MaCCHBHBIM, YTO SHAYUTENbHOMY B3aUMOJICACTEHIO HE yHaeT-
CAl PacIpOCTPaHUTHCA [0 CAMbIX TPAHMIL M IOTACUTh LIEHTPO6EKHbIE
cunbl. ViMeHHO noatomy ¢paHiui (1, IO CXOXUM MPUYMHAM, ACTaT)
ABNIAETCA KpaliHe HecTabUAbHBIM 371eMeHTOM. COOTBETCTBEHHO, JI0-
TMYHO NMPENONOXKHUTD, 4TO A/IPa C elle 6ONBIIMM KONTHYECTBOM NPO-
TOHOB, YeM y (paHLMA, JOMKHBI UCTIBITHIBATH Ha cebe eme Gomee
MOLIHBIE CH/TBI OTTaNKMBAHUA, U GOMee THAXeNble aTOMBI OKAXKYTCH
ellle MeHee CTabMIbHBIMM, YeM PpaHIIMil.

Opnako 3T0 UL 0TYACTH BepHo. BcmoMuute Mapuio Termepr-
Maiiep («Matb u3 C. JI. nonyuuna Hobenesckyio npemuio»). Msi yxxe
TOBOpPMIIM O TOM, HTO OHa paapaﬁmana TCOPHIO O DONTOMHUBYIIHX
«Marv4ecKkMx» 3neMeHTax. Tak oHa HasslBana INEMEHTEI, B aTOMAaX
KOTOPBIX cofiepKarca 2, 8, 20, 28 u T. 1. IPOTOHOB M/IM HEHTPOHOB.
CrabuapHOCTb TAKMX 3/1EMEHTOB OKa3a/1aCh FOPa3/io BbIILE, YeM Y MX
cocejieit 1o nepuoamuyeckon cucreme. Jipyrue konuyecrsa NpoTOHOB
M HEMTPOHOB — Hampumep, 92 — TaKoKke 00pasyloT KOMIAKTHBIE
M JOBONbHO CTabuibHble ANpa, B KOTOPHIX CH/bHblE B3aMMOLEN-
CTBUA HAJEKHO YIEPKMBAKOT IPOTOHbI BMecTe. VIMEHHO nosToMy
ypaH ropasjo ycroiunsee (ppaHIMA M acTaTa, XOTA M TAXKeE/NEe MX.
Ilo MEpPE TOTO KaK MbI CITYCKaEMCA BCE HMIKE M HMXKE MO NIeEpHoan-
YeCKOH CMCTeMe, 3MIEeMEeHT 3a 3/IeMeHTOM, 6opbﬁa MCKIY CMIBHEIMH
BBEHMOI[E]'-'[CTBHHHH M 3NEKTPUYECKUMH CH/TaMH BCE CM/IBHEE HAIIO-
MMHAEeT Pe3K0 CHIKawuiica rpaduk 6upxesoro Tukepa. Ha Hem
npocneXxxuBaeTcsa 06man TeHIEHLIMA K NOHWXKEHHIO, HO B TO XKe Bpe-
M# BO3HMKAIOT MHOTOMMCTIeHHbIe ayKTyaluu, Korma 6epeT Bepx To

ofHa cuna, To ipyras’ .
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Mcxona u3 storo ofiero nmpuHUMNa, y4eHble MPeANOnoKuIn,
YTO CPOK CYIIeCTBOBAHMA MEeMEHTOB TAXeNnee ypaHa Oymer acum-
nToTHuecku npubmoxkarsca K 0,0. Ho, mo mepe Toro kak B 1950-¢
u 1960-e roapl ymaBanoch CMHTE3MpOBaTh Bce Gonee Tsokenbie ane-
MEHTBI, CTaJI0 MPOMCXONMTh HEe4YTO HeoXMAaHHOe. TeopeTHHecKH
Marudeckue fifipa JO/DKHBI BCTpe4aThcA A0 GeCKOHeYHOCTH, M OKa-
3a/10Ch, YTO rOPa3fio HMIKE ypaHa JO/DKEH PaclonaraTbCs /IEMEHT
C ycnoBHO cTabunpubiM agpom — Ne 114, Bonee Toro, yuyensie us
Kamudopuuitckoro yumsepcurera B DBepiin BuIYMCIMIN, YTO
114-i1 s/meMeHT MOXeT CYLleCcTBOBAaTb 3HAYUTENIbHO NOJIblIe, 4e€M
aTOMbl HpUMEPHO 10 NpeAmecTBYOIMX €MY TAMXKEAbIX 3/eMeH-
TOB. YUMTBIBaA, KaK HUYTOXKEH MMEPHOJl NONypacnajga ux U30TOMNOB
(B my4iem cyyae HECKO/IBKO MMKPOCEKYH]), nonobHas unes Kasa-
Jlach HEIOTMYHOM M AMKOM. YNAaKOBKA BCE HOBBIX [IPOTOHOB M HEH-
TPOHOB B MCKYCCTBEHHBbIE A/IPa HAIIOMHMHAET YIIAKOBKY B3PbIBYaTKM:
4eM Oonblle 4acTuL, B Afpe, TeM Oonee CuIbHOE HANIPSYKEHHE OHO
ucneiTeiBaeT. Ho Kasanocs, 4To anemeHT Ne 114 gomkeH ObITH MC-
KMIOYMTENBHO CTabMIbHBIM I TAKOrO KpymHoro aroma. He meHee
CTpaHHBIM (KaK MMHMMYM Ha Gymare) 6b110 M TO, YTO 37E€MEHTbI
€ aTOMHBIMHM HoMepaMu 112 1 116 TakKe MOMKHBI MCITBITBIBATE Ha
cebe monoxkutensHoe BNUAHME 6nuzocTu 114-i1 knetku. [Jaxe umesn
«TIOYTM MarmM4yeckoe» KOMMYECTBO IMPOTOHOB, OHM JIOMKHBI ObIIH
obmajaTh CPaBHUTENBHO BBICOKO CTabMABHOCTBIO. YyeHble OKpe-
CTH/IM 3TO CKOTIEHME 37IEMEHTOB «OCTPOBOM CTaOMAbHOCTHY.

BrnoxHoBuBIMCh co6cTBeHHO# MeTaopoit u omyTuB cebsa oT-
BaXXHBIMM MODPeITaBaTeIAMY, YUeHble MPUHATUCH TOTOBUTHCA K 3a-
BOeBaHMIO 3TOro ocTpoBa. OHM 0O6CYKNANN NOMCKM «ATITAHTHIIbI
XMMUYECKMX 3]IeMEHTOB», @ HEKOTOpble, NOJ0OHO CTAPMHHBIM MO-
pexofiaM, JasKe BbIYEPYMBA/IN B CENUY KAPThl HEM3BENAHHBIX AEp-
HbIX Mopeit. Kasanock, HukTo He yamuBuics Obl, ecim 6p1 3T MopsA
Kuwenu cnpyramu. [lonbiTkM JOCTMYDL OCTPOBA CBEPXTSKENbIX
9/1IEMEHTOB TIOPOJIM/IM OfHY U3 CAMBIX 3aXBaThIBAIOLIMX PUINIECKMUX
AMCUMIVIMH. Y4eHble oKa He fobpanucek [0 aTnx Geperos (4robni
MONYYHTh MO-HACTOALIEMY CTaOGMNbHBIE «IBAXKABI MarmyecKkue»
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37IEMEHTBI, TPebyeTcA UCKaTh CIIoCco6bl BHEAPEHUA BCe HOBBIX Hell-
TPOHOB B 3/IEMEHTbI-MUILEHH), HO YKe IIPOYeCHIBAT OTMEM, OTHI-
cKuBasi yobuyio 6yxry, 4Tobbl BeIcaiuThCA Ha Geper.

proton number

e P
. _~§u

Ph. < peninsifla

continent

126 142 146 162 neutron number 184

[Tpuuydnusan xkapma nezendaprozo «ocmposa crmabunvhocmu» — obaacmu
CBEPXIMANENDIX INEMERINOE. YueHbie HAOEIOMCR, HIMO IMOM «OCMPoe»
HO3B0MUM UM SHAYUMENBMO PACUILPUND ZPAHULbE COBPEMEHNOT mabnuubl
Mendeneeaa. B nesom nuxcnem yeny — cumson ceuriua (Pb), kpail ocnosnol,
«KOHMUHEHMAanLHotly, wacmu nepuodusecxkoil cucmembi. On omdenen nponusom
HECMAOUABHBLX INEMEHNO8 OM OCIMPOBA, 20€ BHICAMCA YCIOBHE CrMAGURbHbIE
nuxu mopus u ypaua. llanee omxpoisaemca Secxpatinee mope. Asmop Kapmvi —
TOpuii Ljonaxosuy4 Ozaxecan, paomanwuti 8 ObvedunennoM uHcmumyme
AdepHuix uccnedosarnutl (Hybra)

HeyMBUTENbHO, YTO TIepel] «OCTPOBOM CTabMIBHOCTH» PacKMHY-
nach 06NMacTb OYEHb HEYCTOMYMBLIX 3/IEMEHTOB, IIPUMEPHO B LIEHTpE
KOTOpO# HaxoguTcA ppaHLMit. SneMeHT oL HoMepoM 87 HaXo[uTcA
MEXTy Maru4eckuM AfpoM Ne 82 1 ycrioBHO CTaOM/IBHbIM ApoM N 92.
IToaTOMY HEKOTOpPBIE €r0 HEMTPOHBI U MPOTOHBI TIOCTOAHHO «HOPO-
BAT BBIMPHITHYTb» M3 aTOMA M OTMPaBUTHCA B CBOOOHOE MIaBaHMeE.
Ha camoM jiene u3-3a KpaitHe HEMPOYHOM CTPYKTYPhI AApa (paHimii
He TONMBKO ABMAETCA CAMBIM HeCTAOMIbHBIM 3NEMEHTOM, BCTpeYalo-
UMMCS B TIPUPOJE, HO U YCTYTIAET MO CTAOMNBHOCTH [JaXe BCEM MCKYC-
CTBEHHO TIONY4EeHHBIM 37IEMEHTaM BIINOTH 10 104-ro — pesepdopaus.
Ecnn npaBomepHO BBIIETMTD HA KAPTE TAKOM «IPOTHB HeCTabuIbHO-
cTi», TO ppanimit OyAeT IMyCKaTh My3bIPhKM C CAMOTO €ro JIHA.
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OpHaxo ¢paHiiftit B IPUMPOJIE BCTPEYALTCS Yy Th Yalle, 4eM acTaT.
IMouemy? [leno B TOM, 4TO MHOTHE PajIOaKTUBHbIE 3/IEMEHTBI, PACIIO-
JIQ)KEHHEBIE BOKPYT YpaHa, Ha TOM M/IM MHOM IIPOMEXYTOYHOM 3Talle
pacnapa npespawanTca Bo ¢ppasumin. A uro xe bpannuit? Bmecro
TOro 4T06K! NIOABEPraThca 0OLIYHOMY anbga-pacnagy u B pesynbra-
Te (NOTEPAB IBa NPOTOHA) NMPEBPALATLCA B aCTaT, 3TOT aToM bonee
4eM B 99,9% cny4aes 06neryaeT cBoe neperpyKeHHoe Anpo, npetep-
nesas 6eTa-pacnaj, 1 CTAHOBUTCA pajueM. 3aTeM pafuit IPOXOmUT
Uenbli pAfl cTafuit anbga-pacnana, MHHYA acTaT. VIHBIMM CIOBaMHu,
MEXaHM3M PaiMOaKTUBHOIO pacnajia MHOTMX HECTaOM/IbHBIX aTOMOB
Ha K/eTKe (ppaHIs HEMHOTO TPOGYKCOBBIBaET — UMEHHO TTIO3TOMY
KOMMYECTBO (ppaHLIMA B 3eMHON KOpe M3MepAeTCH HEeCKONMbKUMM
COTHAMM rpaMmoB. B 10 xe Bpema dpaHiuit He MO3BONAET CBOMM
aToMaM OpeBpaIiaThcs B MOCHAENHMI, M3-32 Y€ro acTaT ABMAETCA
emle Gonee peflkuM. 3arajika pellesa.

WUTax, c npommMBOM pa3obpanuchk, a 4To e ¢ «OCTPOBOM CTabuib-
HocTu»? BecbMa MalloBEpPOATHO, YTO XMMUKAM YacTCA CHHTe3NpPO-
BaTh BCe BO3MOXKHLIE 9/IeMEHTHI BIUIOTD A0 OYeHb KPYIHBIX Maru-
yeckux Agep. C Apyroit CTOpPOHbI, BO3MOKHO, BCE JKe YAACTCA HOTy-
4MTh 37ieMeHT N¢ 114, sarem Ne 126 u npofo/mxare My Th K «OCTPOBY»
yxe ortyna. Hexoropbie yueHble onaraior, 4To npu AobaBieHnn
9/IEKTPOHOB K CBEPXTHKE/bIM AfpaM CTabM/IbHOCTbL TaKMX aTOMOB
MOJKET NOBBICUTLCA. BO3MOXKHO, 971eKTPOHBI GYAYT AefCTBOBATh Kak
HOPYXMHBL M aMOPTH3ATOPBl, BINTLEIBAA 3HEPTUIO, KOTOPYI0 aTOMBI
o0bIYHO TpaTAT HA caMopa3pyuerue. Ecm ata runoresa noarsep-
AUTCH, BEPOATHO, Oyl T CHHTE3MPOBaHbI M 3/IeMeHThI nocsie 140-ro,
160-ro u 180-ro HomepoB. «OcTpoB cTabMIBHOCTH» MPEBPATHTCA
B apxumenar-uenoyky. Takue crabunbHble «ocTpoBa» OyayT oT-
CTOATH BCE Aanblie Apyr oT aApyra. Ho, BO3MOXHO, yueHble CMOTYT
NOCTENEHHO MPEOONeBaTh 3TH OIPOMHBIE PACCTOAHMA B HOBOM Ie-
PMOIMYECKOM apXuienare — Kak MOMNHe3MiIlbl Ha CBOMX MOAKax
ocpauBamu OxeaHuio.

Camoe MHTEpecHOe 3aKI0YaeTCA B TOM, YTO 3TH HOBbIE 3lIEMEHThI
He OyIyT MpOCTO yTAXKeNEHHBIMM aHANOTaM¥ U3BECTHBIX CETOJIHA,
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a MOryT ofnajaTh COBepIIEHHO HOBBIMM CBOMCTBAMM (BCIIOMHMTE,
KaK CM/IBHO CBMHEI| OT/IIMYAeTCS OT KpeMHKMA U yraepoaa). Cornac-
HO HEKOTOPBIM pacqeraM, €CITH IIEKTPOHBI OKa.)KYTCﬂ CHOCDGHHMH
YKPOTHTb CBEPXTSIKENOe AMPO U MOBBLICHTH €ro CTabMIbHOCTB, TO
H ALPO CMOXKET YIIPpaBAATh IIEKTPOHAMM. B takom Cnyqae BJ'IEKTPO-
HBI, BEPOAITHO, HAYHYT 3aNOMHATL 06070YKM M opbuTamu aToma
B HeoOBIYHOM nopapke. 371eMeHT, KOTOPbI, COITIACHO MepHofuYe-
CKOMY 3aKOHY, HO/DKEH INpPOSBAATbH CBOWCTBA TAKENIOTO METajlIa,
MOXET CIMILKOM PaHO 3aIO/IHATDL CBOM OpOMTA/M; B TAKOM Cydae
NOMYYMTCA 3/IEMEHT TUIIA MeTaIN4eCcKoro 6/1aropogHOro rasa.

He xotenock 6b1 rHeBUTE GOroB, HO y4EHBIE YoKe IPHAYMaIy Ha-
3BaHMA [UIA ITMX TMIOTETMHECKMX 3neMeHTOB. BepoaTHo, Bbl 3a-
METW/IH, YTO TSDKE/Ible /IEMEHTbHI B CAMOM HM3Y TaGMMLBI MMEIOT
TpexOyKBeHHbIE, a He ABYXOyKBeHHble 0003HaYeHMs, PUYEM BCe
OHM HaYMHAKTCA ¢ U. ONATD e, BCe [e/10 BO BIMAHUM JIpeBHerpe-
yeckoro M nathiHu. Eue He oTKpuITHIA 3meMeHT 119 Uue HasbiBa-
eTca «yHyHeHMit», 122-it anement Ubb — yn6ubuit u . a.""' Itn
3MEMEHTHI TIONMYYaT «HACTOALME» Ha3BAaHUA MHILIb TIOC/E TOTO, KaK
UX YIACTCA CMHTE3MPOBATh, HO MOKA yueHble MOTYT MPOCTO «ToMe-
THTb» MX TATHHCKUMH coBaMu-opmynamu. M He TOMBKO MX, HO
W [IpyTHe 3/MeMEHThI, BbI3biBalolMe HAUGONBIIMI UHTEpEC — Ha-
npumep, Marndeckoe Anpo 184, HassaHHOe «yHOKTKBamuem». (U
cnaBa 6ory! [IpamMo Ha HalMX rNasax OTMMpaeT MPUBBIYHAA IBYX-
YacTHaA Kraccudukanusa BUOB B 6HONOTMM — Ta caMas, B KOTOpoit
AOMalIHAA KOIIKA HasbiBaeTcA Felis catus. Ha cmeny eit mpuxomat
xpoMocomubie o6osnadenus JIHK, nanomuuaomme mrpuxxkomsl.
Ipowait, Homo sapiens, yenoBek pasyMHbli, 3apaBcTByi, TIIAT-
LIITTHATTIT... Takum oOpasoM, 3/neMeHTbI Ha «y-» OCTAIOTCA
OAHMM M3 NMOCNeAHNX HACTHMOHOB NATBIHK B HayKe — TaM, I7je 3TOT
A3BIK HEKOTZA AOMHUHMPOBAN )

Mrak, KaK faneKo MoXeT 3aiTH nogobxHoe nyTeuecTBHe C OCTPO-
Ba Ha ocTpos? [loBefieTca M HaMm HabMofaTh MUKH Ma/leHbKMX BYJI-
KaHOB, TEPAIIMECH J1a/leKO B 6eCKOHEYHOCTH 3a TPaHMLIAMY IIepH-
OIMMECKOI CHCTEMBI, M Ha3bIBATb MX KAKUMM-HUOYIb NPOTAXKHBIMA
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MMEHaMM BpOfie 3-3-3-3-3...3HHUI, aneMeHT Ne 999¢ Youi, nem. [laxe
€C/TM yueHBle HAMYT cnocob CKNMeMBaHMA CBEPXTAXKENBIX 3/EMEH-
TOB M CMOTYT GpPOCHTB AKOPb Ha OY€HDb JIANEKMX «OCTPOBKAX CTa-
6MABHOCTHY, TO MX, 06pa3HO BBIPAXKAACH, IIPAKTHIECKH CPAa3y CMOET
B OylIyoumi aTOMHBIA OKeaH.

Y1066 NOHATH MPUYMHY, BEPHEMCA K pacckasy o6 Anwbepre
DiHLITEHHE M K TOM Beuyaiiieii omnbKe, KOTOPYIO OH COBEPLINIT
B CBOE# Hay4HOM Kapbepe. HecMoTps Ha pacnpocTpaHeHHOe MHe-
HMe NOK/IOHHMKOB, oH nonywiwt HoGenesckyio npemuio no pusuke
OTHIORb He 3a CreLyaNbHYo MM o6LIyI0 Teopui OTHOCHTENBHO-
ctu. Harpapa npucyxpaeHna 3a o6bsACHEHME CTPAHHOrO KBaHTOBO-
MeXaHWYeCKOIO ABJIEHMA, KOTOpOe Ha3biBaeTcsa (POTOINeKTpuye-
ckum addexrom. OH OfHMM M3 NEPBBIX AOKA3a/, YTO KBAHTOBaA
MeXaHMKa — He€ MPOCTO HEYKNKKasd CHCTeMa MONYLIEHMM, NpK-
3BaHHaA 000CHOBATh HEMOCTHIKMMbIE IKCIICPMMEHTBI, 8 CaMas Ha-
CTOAIIaA PeanbHOCTDb, MYCTh M HeoObIYHaA. ToT dakT, 4TO MMEHHO
JitHinTeltH o6bAcHuA asBneHue (oroaddexra, MOKHO Has3BaTb
MpoHMel CyibObl cpasy mo AByM npuunHam. Bo-nepsbiX, ¢ BO3-
pacToM OH CTAHOBM/ICA BCE MPUAUPYMBEE U MIOCTENEHHO CTa/l BOC-
MPUHUMATh KBAHTOBYI0 MEXaHUKY € M3PAMHBIM CKENMTUIIM3MOM.
Ee craTuctiueckas 1 rmy6oKo BepOATHOCTHAA NPUPONIA CITHIIKOM
HanoMMHana JNHIITeiHy a3apTHbie UTPbl, UMEHHO TO3TOMY OH
OJIHAX/IBI TIPOM3HEC CBOM 3HAMeHMTHIN adopusm: «bor He urpaer
B KOCTH». DUHINTEHH OBII HENPaB, M KaK 3Kamb, 4YT0 OONBIIMHCTBO
MIOTlel TaK M He YCIbIIIAanM (pasy, KOTOPYK B OTBET MPOM3HEC
Hunbc Bop: «3JiHmTeitn, npekpaTute ykasniBath bory, uro emy
HenaTb».

Bo-BTOopbixX, DHMHIITEHH BCIO XM3Hb MbITAICA COTNACOBATh KBaH-
TOBYI0 MEXaHMKY M TEOPHIO OTHOCHMTE/IbHOCTM B HEMPOTHMBOPEYM-
BYIO ¥ CTPOMHYIO «TEOPHIO BCETO», HO 3TO eMy He ynanoch. [1paspa,
KO€-4TO MOMy4Mnoch. MHorma npyu CTONKHOBEHMM IBYX TEOPUIA OHM
GnecTAlle NONONHANT APYT Lpyra: PelATHBMCTCKME YTOYHEHUH
CKOPOCTY IEKTPOHA IIOMOI/IM [IOHATD, I0YeMYy PTYTh (MOt mobu-
MBIi{ XMMUYECKUI 3/IEMEHT) PY KOMHATHOM TeMIIePAType ABNAETCS
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KMKOCTBIO, 4 He TBEp/IbIM BenlecTBoM. HaM HuKoT/a He yanocs 6u1
co3fiaTh 3meMeHT N¢ 99, siiHInTelHMM, ecnu 6bI MBI He 3HaMU obenx
arux reopuit, Ho B nemom upem JitHmTeliHa 0 Cute TAXKECTH, CKOPO-
CTH CBETA M OTHOCHUMTENBPHOCTH HE BIIOJIHE cornacym’n:ﬂ C KBAHTOBOM
MeXaHMKOM. B HeKOTOpbIX cuTyauusax, Iie iBe 3TH TEOPHM BCTYMA-~
IOT B IUIOTHBIN KOHTAKT — HAIllPUMep, B YePHBIX [IbIpax, — pyumarcs
n06ble NPUYyI/IMBbIE YPaBHEHMA,

BO3MOJMHO, 3TO CTO/IIKHOBEHHE TEOPHit M 3HAMEHYET Npefen
NepUogMYecKoi cucTeMbl. BHOBb 06paTMMCA K aHA/IOTMM MEXTY
97eKTpOHaMu U niaaHeTaMu. Kak MsBecTHo, MepKypumit coBepiua-
eT ob6opot Bokpyr Co/HIla BCero 3a TpM 3eMHBLIX MecsAla, a y He-
NTYHA HAa 3TO YXOBMT 165 3eMHbIX neT. Tak M 3/1eKTPOHBI, pac-
NONOXKeHHbIE HA BHYTPEHHUX aTOMHBEIX 060/10YKax, BpalaloTcs
BOKPYT Afipa ropasfio GbicTpee, 4eM 3/M€KTPOHBI BHEWIHMX 060-
noyek. TouHaa CKOPOCTDb 3MeK-
TPOHA 3aBMCHUT OT OTHOLIEHUA

| w -
| Hobenesckyio npemmio JiHLLITEIH
KOMUYeCTBa MPOTOHOB B ANpPE |
u | mony4wn 3a ofbACHEHHe CTPaHHOTO
K MOCTOAHHOM TOHKOM CTPYK- |
| KB3HTOBO-MEXaHHYeCKoro
Typbl anbda, paccMOTpeHHOH |
) e [lo | MBNEHMA, KOTOOE HasbiBaeTCh
B Tpensbl €M TnaBe.
AR i doToanexTpUueCKUM IPdeKToM.
|

Mepe TOTO KaK 3TO OTHOILIEHHUE OHO.U,HHM 3 NEPBbIX A0 4t0

KBAHTOBAA MeXaHWKa — Caman
HaCTOALYAA PeanbHOCTb, NyCTh
1 HeoOblyHas.

npubnmKaeTca K eNUHMILE,
CKOpPOCTh 3MEKTPOHA CTaHO-
BUTCA BCe BnMKe K CKOpPOCTH
cBeta. Ho He 3abmiBaiiTe, 4TO,
no COBpPEMEHHBIM pacHdeTam,
3HayeHue IMOCTOSHHOM TOHKOW CTPYKTYPbl COCTaB/IsieT OKOJIO
1/137. Ecnu B atome snemeHTa Gyner 6onee 137 nmpoToHOB, CKO-
POCTb BpallleHWs ero 3/IeKTPOHOB I0/IKHA MPEBbICHTH CKOPOCTh
CBETAa — A COI/IaCHO TEOPMM OTHOCHMTENbHOCTHM JHIUTEHHA, 3TO
HEBO3MOXHO.

Mtak, runoreTudeckui memeHT Ne 137 monxkeH 0KasaTbCA IMO-
cnenHuM. EMy y)xe npuaymanu HasBaHue «eiiHMaHui» — B YECTh
3HamMeHMTOrO Pu3mKa Puyapna PeitHmMaHa, BepBblie yKasaBILEro Ha
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atot npemen. Kcratu, nmenno @eitumaH HasBal KOHCTaHTY anbda
«OJ{HOI M3 BeMMYANIIMX NMPOKIATHIX TailH GU3MKM» — Tenepb BbI
nouumaere novemy. [Tocme Toro kax HeykpoTHMasi cuna KBaHTOBOM
MEXaHMKM BPEKETCA B HEMOJBWKHYI0 TEOPHIO OTHOCHTENbHOCTH,
OfiHa M3 3TUX CWI Ko/DKHA OymeT yerynute. HUKTO He 3HaeT Kakasi.
Hexoropbie dusnky, BCepbe3 BOCIPUHMMAIOIIME BO3MOXKHOCTD
NYTELIECTBMH BO BPEMEHH, MOMATAIOT, YTO B TEOPHUM OTHOCHUTE/Ib-
HOCTH MOKeT ObITb /1a3eiKa, 03BONAIOWAd 0COObIM (HENOCTYIHbIM
Ana Habmonenns) YacTMLaM, TaXMOHaM, ABUraThcs ObICTpee CKOpo-
CTH CBETA, KOTOpas cocTapideT okono 300 000 kunoMeTpoB B CEKYH-
my. Bca 3arBospka, cBA3aHHaA C TaXMOHAMM, 3aK/IK04aETCA B TOM, YTO
OHJM, BO3MOXHO, ABIXKYTCA NMPOTHB XOJia BPEMEHM, TO €CTb B Mpo-
uutoe. [ToaTomy, ecnm Korja-HMOYab XMMMKaM YHAcTCA CMHTE3MpPO-
BaTh «(EHMaHWI-TITIOC-OMH» — YHTPUOKTUIL, — He yCTpeMATCs
M €70 BHYTPEHHME 3/IEKTPOHBI B MPOIIOe, TIOKA OCTaNbHAA YacTh
aroMa OyzieT ocTaBaThCA B HaureM BpeMeHu? BepoaTtHo, Hert. Topasyo
NIOTHYHEE TIPEITIONOXKUTh, YTO CKOPOCTh CBETA KECTKO OFpaHiHYMBaeT
TIPEfENbHBINA PA3MEpP aTOMa U MIPOCTO YHUUTOKAeT BCe BOSHMKAIMe
3a heifHMaHMEM «OCTPOBKM CTaBMIBHOCTH», TOYHO Kak B 1950-¢ ro-
7Bl aToMHas 6omba cTepna ¢ mMIa 3eMIM KOPa/UIOBbIE ATOJUIbL.
OsHauaeT m1 310, YTO nepuosiyeckas tabnmia BCKOpe 3aKOH-
yurca? CraHeT 3acThIBILIEN M HEM3MEHHOM, KAK OKaMeHeI0CTh?
Her, Her un eme pa3 Her.

e g o

Ecimu Ha BEMHe Kﬁfﬂa'unﬁ)’ﬂb BhICAIATCA MHOILTAHETAHE, 3TO €11e
COBEPIIEHHO He 3HAYMT, YTO MBI CMOXKEM C HUMHM IIOTOBOPUTD. eno
JlaJTeKo He OrpaHNIMBaeTCs TeM (PaKTOM, YTO HUKTO M3 HUX He 3HaeT
cnoBa «3eM/Is» M He CMOXKeT ero npousHectn. ObuieHne MHOMIAHE-
TAH MOXKET IIPOMCXOMTD IIPH NOMOLLM (PEPOMOHOB M/IM CBETOBbBIX
MMIIY/IbCOB, a He 3BYK0B. Kpome Toro, ecin y4ecTe Ma/IoOBEpOATHYIO
BO3SMOMHOCTE MX He)’TﬂEPOI[HOI‘O npoucxt}xmean, HHOIINMAHETAHE
MOFYT OKa3aTbCA BeCbMa ANJOBHMTEIMM, ,[[ame €CNHU Mbl CMOXKEM Bﬂﬁ-
TH ¢ HUIMM B KOHTAKT, HAIIM OCHOBHBIE LIEHHOCTH — M060Bb, 6ory,
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yBayKeHMe, CeMbS, IEHbIH, MMP — MOTYT I10Ka3aTbCA MM COBEPILIEH-
HO HENOCTIDKUMBIMK. Te HEMHOTME BELM, KOTOPLIE Mbl CMOJKEM MM
NpeyIOKUTh M PAcCYUTHIBATD, YTO MPULIE/bLbI MX [IOHMYT, — 3TO
YKCIa, HAIPUMEP, T, ¥ IIEPHOAMYECKAs CHCTEMA D/IEMEHTOB.

Pasymeercs, peub HAET O 3aKOHAX NIEPNOINYECKOA CHCTEMDI, 10-
CKO/IbKY NPMBBIYHAA HaM Tabnuua, HAMOMMHAKOLIAA 3aMOK C JBY-
ms b6amHsMu U n3obpaxennas Ha dopsaye moboro ysebuuka no
XMMUM, — 3TO NTUIIb OJJMH M3 BOSMOXHBIX CIOCOOOB OpraHM3aIum
XMMUYECKHX 3nemeHToB. Korfa B mxone yuyunucek Hamm 6abymku
u penymku, Tabmuia Menneneepa Mano HamoOMMHaNa COBpPeMEH-
HYyI0 — B Hel 6b110 Beero Bocemb cTon61108. OHa Gonbine moxoauna
Ha KaNeH/aph: INIMHHbIE MTOC/TEJOBATENbHOCTH NEPEXOIHBIX METaN-
JIOB 3aBEPCTHIBANMCh B HEM HA HOBYIO CTPOKY, Mogo6HO TOMY Kak
B MecAlax rofia MHOIA B OTAEeNbHbIM cToNOMK 3amuchbiBaioT 30-e
unu 31-e uncno. bonee TOro, MHOTHE NbITAMHMCH YHCI)KHTB JTAHTAHOM-
bl B OCHOBHOM 4acTH Ta6GNMMIIbI, M M3-32 3TOTO BOSHMKAMNA MOMHAA
Hepasbepuxa.

Hukro He npo6oBarn garTh nepexofHbIM MeTanaaM 1yTh Gonbire
MmecTa, noka [ienn Cubopr u ero konneru sce us Toro e Kanudop-
HMICKOro yHuBepcuTera B bepkiu He mepepucosanu BCIO Mepuo-
AndYecKylo cucremy. 31a pabora npogomkanack ¢ konua 1930-x go
nayana 1960-x rogos. [lefio 6610 He TONBKO B TOM, YTO B TabmMuy
[o6aBIANNCh HOBBIE 3MeMeHTh.. CHOOPr ¢ Ko/IeraMm OCO3HANM,
YTO HEKOTOpbIE HIEMEHTDI, HAIPUMEP AKTHHMIL, HE BIMCHIBAITCA
B MPUBBIYHYI cXeMy. ONATH Xe, MOXKET MOKa3aTbCA CTPAHHbIM, HO
B T€ BpEMEHa MHOTHE Y4€Hble BOCIPHHUMAIM NEPHMOIMYECKUIA 3a-
KOH He CNMMIIKOM cepbe3Ho. OHM nonaranu, 4TO TaHTAHOMAbI M UX
CTpaHHaA XMMMA MPeACTaBAAIT co60i Cepui0 CTPAHHBIX XKEe MC-
KIYEHWI M3 CTPOTMX NPaBM/I IEPMOAMYECKON CHCTEMBI, YTO HIDKE
TaHTAHOMJIOB yXKe He OKaXKeTCA 3MEMEHTOB, KOTOpble IPAYYT /NI -
HUE 3NEKTPOHBI y ce6A B 000M0YKaX M M3-3a 3TOTO COBEPIIEHHO HE
MOXOXM MO CBOMCTBaM Ha 06bIYHbIE TTepexoHble MeTanmsl. Ho xu-
MHA JTAHTAHOMJIOB MOBTOpUNachk. MHave u He Mormo OGbITh: Befb
B I9TOM 3aK/TIOYAETCH KATErOpUYECKM MMIEepaTUB XUMHUYECKOWH
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HayK, mo camoe CBOMCTBO 371€MEHTOB, KOTOpoO«& 6YJIET IIOHATHO
maxe uHonnaHetsiHaM. OHM pacno3Hanu 6bl €ro He MeHee YBEPEH-
Ho, yemM Cubopr. OH Bnepsble 0OpaTu/ BHMMaHME Ha TO, KaKOi
HeoOBIYHOM XMMMelt 06/1afjaloT MeTan/sl, CeAymme B Tabnuue 3a
aKTHHMEM, 371eMeHTOM Ne 89.

AKTHHMIA CBITPANl KTIOYEBYIO PO/b B MPUAAHMN TIEPUOIHYECKON
CHUCTEMe 3IEMEHTOB €€ COBPEMEHHBIX ovepTanmit. Cubopr ¢ kone-
raMM pelllIu M3BIedb u3 Ta6nuilbl BCe M3BECTHBIE HA TOT MOMEHT
TAMKENBIE 3NTEMEHTHI (CEI‘OI[HH Ha3bIBaEMBIEC aKTHHOHﬂ.&MH] 1 BbI-
HECTH MX B OTJENBHYIO CTPOKY MOJ| OCHOBHOM YACTBIO TabOMMIIBI.
3a cuet ocBob6onMBIIErOCA MECTa MEPeXO/IHbIe META/IIBI MOMYYNIH
AOTIONTHNTENBHOE IPOCTPaHCTBO. VMx 6onbire He pacnionarany B Bujie
TPC)‘TOJI]:-HHKD‘B, 4 BBICTpauBa/lM B BMJE NONOMHHUTENBHBIX CTOJIﬁ-
LOB — TAKOBbIX NMomy4mnock 10, 3ToT BapuaHT TabMuIIBI OKasancs
HACTONbKO YHo6eH, 4TO MHOTME y4eHble IIPHHA/M HOBYIO CHOOpProB-
ckyio mogens. [lorpe6oBanocs HekoTOpoe Bpems, 4TO0b! M36aBUTh-
CA OT PETPOrpajioB, He JKeNaBLUINX OTKa3biBAaTbCA OT cTapon Tabnu-
ubl. Tonbko B 1970 rogy nepuogu4eckuil KaJeHJapb OKOHYATENIbHO
YCTYIIM/T MECTO TIEPHOAMYECKOMY 3aMKY — HACTOALEeMY OpycTBepy
COBPEMEHHOM XMMHH.

Ho HMKTO He yTBEpXK7aeT, 4To Takas Gopma Tabmmibl uaeanb-
Ha. Cronbyarhiit BapuaHT ocTaBajics npeobnajaiomuM co Bpe-
meH MeHpeneesa, Ho cam [IMuTpuit MiBaHoBHY paspaboTtan oKomo
30 pasHBIX HauepTaHUI NMEPUOANYECKON CUCTEMEL, a K 1970 roay
Habpanoce yxe 6onee 700 BapuanToB. HekoTopble XMMMKM Npeli-
NOYMTAKT OTCEKATh OJHY M3 GaieH 3aMKa M NpUCTABNATE €€
K 6amrue c npymﬁ CTOpOHBI, TAK YTO Taﬁnﬂua Ha4YMHAET CMaxXMBaTh
Ha aNAMnoBaTyio necTHuiy. [Ipyrue BO3ATCA € renueM M BOOPO-
AOM, PacCTaB/lsAs MX IO pasHbIM yrnam Tabmuipsl. Takum obpazom
OHM TIBITAKOTCA MOAYEPKHYTh, 4TO 3TH 3MEMEHTHI, }’ KOTOPBIX HET
OKTeTa 37eKTPOHOB, 06manaoT BecbMa HeoOBIMHBIMU XUMUYECKH -
MM CBOMCTBaMH.

Ha camom jene, CTOMT TONMBKO Ha4aTh 3KCMEPHMEHTHPOBATh
¢ GopMOIt IEPHORNUECKOH CHCTEMBI, KAK IOHUMAEIIIb, YTO BAPUAHTHI
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Ha/eKo He OTPaHMYMBAIOTCA NPAMOYTONBHLIMU KOHTYpamu' . Ha-
npuMep, OfHA U3 MHTEPECHDbIX COBPEMEHHBIX Tab/ull HamoOMUHaeT
COTBI, Ijie WECTUYTONbHBIE TONA C IEMEHTAMM PasBOPaYMBAIOTCH
1O CIIMpany BCe lansle u fansiue. Boqopos HaxoauTcs B LIEHTpE Ta-
KOt cxeMbl. ACTPOHOMaM M acTpoQu3MKaM HPaBUTCA HaYepTaHue,
B KOTOpOoM BofgopoaHoe «ComnHile» pacnonaraeTca B lieHTPe CXeMbl,
a BOKPYT HETO, KaK 110 op6MTaM, «BpallaloTCA» OCTANbHbBIE 3MEMEH-
THI, HAMOMMHAIONINE M/IAHETHI M CIYTHUKM. bronmory BerdepunBaioT
NepMOMYECKYH0 CUCTeMY B BUJie ciupany, moxoxei Ha JIHK, a ca-
MbIe yB/ie4eHHbIe IKCTIEPUMEHTATOPbI BEIMOMHANMM TabnuITy Aajke mo
NPUHIMITY HACTOMBHOM MTPBI TAPYMCH: CTONMGIBI M PANLI 3aTMCHIBA-
I0TCA Cpa3y 1o obe CTOPOHBI JIMCTA, 3aBePCTHIBAACH 33 Kpaii CTPaHu-
upi. B CIIIA 6bim gaxke BBIJAH MATEHT HA MTPYIIKY-TIMPaMUJIKY, CO-
6upaemyio no npuHImMy Kybuka Py6uka, Ha BpaiaromMxcs rpaHsax
KOTOpOit M306pakeHbl CHMBOJIbI 37IEMEHTOB.

HIO]];H C MY3bIKa/IbHBIMM CKJIOHHOCTAMM HaHOCH/IH 3JIEMECHTBI Ha
HOTHBIV CTaH, a HAlll CTapbli 3HaKOMBIA Yunbam Kpykc, noburens-
CHMPUTHCT, IPUAYMAJI IBA 3aMEYaTe/IbHBIX M NPUYYLIMBLIX Bapy-
aHTa MEPHOJMYECKOM CHCTeMbl: OfMH B QOpMe JMIOTHM, APYroi —
B BUJE KpeHpensa. MHe oueHb HpaBATCA Tabmmupl-nupamMmuant. OHu
PaclUMPAIOTCA OT BEPIUMHBI KHM3Y M HAINALHO [EMOHCTPHUPYIOT,
KaK BO3HMKAlOT HOBble OpOuTanM M Kak Bce Go/blilee KOMMYECTBO
3/IEMEHTOB aKKYPaTHO BIIACHIBAIOTCA B 00wyio cuctemy. Eme MHe
HPaBUTCH BAPUAHT «B pa3pese», KOTOPbI 3aKpy4MBaeTCs B CEpein-
He. M300pa3suTh ero A He B COCTOAHMM, MOTY TONIBKO CKa3aTh, 4TO OH
MOX0X Ha neHTy Mebuyca.

Bonee Toro, cerogHa HauepTaHuA NMEPHOAUYIECKONH CHCTEMBI BbI-
II/TK M3 MIOCKOCTH ¥ NiepecTanu 6bITh NByXMepHEIMM. OTpuIaTens-
HO 3apsA’KeHHbI€ AHTUIPOTOHHI, KoTophle Imumno Cerpe oTKphIn
B 1955 rogy, 06pasyioT rapMOHNYHOE €JUHCTBO C AHTUINMEKTPOHA-
MM (mosuTpoHamu). Ma atux qacTun yKe yanochk NOMy4UTh aTOMEI
AHTHBELIeCTBA — HAIpUMep, aHTUBOAOPOJ. TeopeTHYECKH KaXKJo-
MY 3/7IEMEHTY MOXKET COOTBETCTBOBATh CBOIf «AaHTUINIEMEHT», HE MC-
K/ITI04YeHa M BO3MOMKHOCTH CYIIECTBOBAHMA LIE/ION NEPHOIMIECcKOi
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Tabnuubl aHTHaNeMeHTOB. Takylo 3asepkaibHy TabnuLy Mbl MO-
’KEM TONBKO MPEICTABUTD, HO Y2KE B Hallle BPEMA YYEHbIE MCCIENYIOT
HOBbIe JOPMBbI MaTepUM, KOTOPbIE, BO3MOXKHO, MTO3BOMAT OTKPHITh
COTHM ¥ JIaXKe THICAYH HOBBIX «3/IEMEHTOB».

Bo-mepBbix, CymecTBYIOT CynepaToMbl. T CKOMIEHUA, BKMIO-
yajomue B ce6a oT BocbMu o 100 aToMOB OHOTO 3NeMeHTa, o6naza-
10T CBEPXBECTECTBEHHOI CMOCOOHOCTBIO «IIPUTBOPATHCA» OT/IENb-
HBIMM aTOMaM¥ ApPYTMX snemeHToB. Hanpumep, ecnu nmpaBunbHO
CTPYNIMpPOBaTh 13 aTOMOB amOMMHMA, OHM HAYMHAKT MPOABIATh
TaKMe Ke CBOMCTBA, KaK AZOBUTHINA Opom. B xumuyeckux peakim-
AX aTOM ﬁpcma M TAKO€ CKOI/IeHHe aTOMOB aniOMMHNA COBEPLICHHO
HepasnMIMMbl. 3TOMY OPa3UTe/IbHOMY CXOACTBY He MelllaeT Jaxe
TO, YTO TAKOE CKOMIeHMe B 13 pa3 kpynHee atoma 6poma, a amoMm-
HUI He MMeeT Hu4ero obuiero co cTonbLuoM AZOBUTHIX ra/lOTeHOB-
NaKpuMaropos. [Ipyrue CKOIUIeHMs aTOMOB anlOMMHMA HANIOMMHA-
10T MO CBOMCTBaM aTOMbl 6/IaropofHBIX Ia30B, NONYIIPOBOAHMKH,
Ka/IbLIMi ¥ MHbIE 3/IEMEHTDI, PACTIONIOXKEHHbIE B COBEPIIEHHO JPYTHX
00/1aCTAX NEPUOIMYECKON CHCTEMDI,

OnucaHHbI MexaHusM paboTaeT Tak. ATOMbI YIIOPAJOYMBAIOT-
cA B BUJIe MHOTOTPaHHMKA, B KOTOPOM KaXK[bli M3 HUX «MMUTHPY-
€T» TIPOTOH MMM HEHTPOH KONIEKTUBHOTO AApa. DNEKTPOHbI B Ta-
KO# CTPYKTYpe MOTYT CBOOOJJHO nepeMellaThcA BHYTPH AJIEPHOTO
TMy3HIPA, ¥ BCE ATOMbI COBMECTHO MO/b3YIOTCA NEKTPOHAMU. Yye-
Hble TIPUYMany 1A 0603HaYeHUA TAKOTO COCTOAHMA BelllecTBa He-
MHOTO HPOHMYECKUI TEPMUH «Kenuit» (0T clmoBa «kene»). B 3aBu-
CUMOCTH OT (POPMbI MHOTOTPAaHHMKA M OT KOJTUMECTBA B HEM TPaHeil
M YT7IOB, XK€Wl MOXKET BbIflaBaTh B obiee mons3opatue Gonbinee
MM MEHbLICE KOTHYECTBO 3IEKTPOHOB. Ecnu Haﬁepen:ﬂ CEMb TAKMX
3NEKTPOHOB, K/1acTep OyeT nposaBnATH cBOMCTBA GpoMma, TO eCTh ra-
noreHa. Ecnm yersipe — Xenuit HANOMMHAET 110 CBOMCTBAM KpeM-
HM, IONYIIPOBOAHMK. ATOMBI HATPUSA TAlOKe MOTYT OOBEIMHATBCA
B JKeIMi M «IOfpakaTb» OPYTMM 3nemeHTaM. Bromxe BosmoiKHO,
4TO M MHOTHE [Pyrue MpOCTble BellecTBa MOTYT HMUTUPOBATh CO-
BEPIIEHHO MHbI€ NPOCTHIE BEIIECTBAa, M BOOOLIE BCE 3/IEMEHTHI
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MOTYT UMMTHPOBATh BCE IPyTHE 3TEMEHTDI, M TaK Jiajee, 10 MOMHONI
Hepasbepuxu. T OTKPBITUA HaTaNKMBAKOT yYeHBIX Ha paspaboT-
Ky TIapa/yIeNIbHBIX MEPUOANYECKMX CHCTEM, B KOTOPBIX HAINOCh GBI
MecTo s Knaccudukanuy Beex NMOJOOHBIX 3K30THMYECKMX 00pa-
3oBaHui. HoBble Tabnmiisl MOXKHO CPaBHMTD € MOMYTPO3PauHbIMU
WIIOCTPALIMAMM U3 CTAPMHHBIX AaHaTOMHYECKMX aTnacoB, KOTOpbIe
HY)KHO HaK/Ia/IbIBaTh Ha «CKenmeT» — Tabmuiy Mereneesa.

Bripouem, fjaxce Takue cTpaHHble 06pa3oBaHuA, KaK XKeauil, TI0
KpaiiHeii Mepe, HallOMMHAIOT oberunbie atombl. Ho ecTh u elne ogun
cnocob yrnyonenns nepuoguyeckoir tabmaupt. B dpusuke cymecrsy-
eT MOHATHE «KBAHTOBasA TOYKa», Ee MOJKHO CpaBHUTB ¢ romorpadu-
4eCKMM M/IM BUPTYa/IbHbIM ATOMOM, KOTOPBI, TEM He MeHee, IOj[4M-
HAETCA BCEM 3aKOHAM KBaHTOBOI MeXaHuKu. KBaHTOBbIE TOYKY 110-
NY4aloTCA U3 PasHbIX 31E€MEHTOB, OlHAKO Hanbo/Iee IerKo ony4arTb
MX M3 MHAMA. OTO cepeOpUCTbI MeTall, AaNbHMIA POACTBEHHMK
amoMuHEKA, OH pacno/loXKeH MPAMO Ha IPaHULE MEXIY MeTalaaMu
M MONMYTIPOBOGHMKaMHM.

Jl71s co3iaHMs KBAHTOBOI TOYKM Y4eHbIM TPeOyeTcAa CKOHCTPYH-
pOBaTh KpOlIEYHYI0 KOMOHHY, efiBa pasnnuuMyio rnasom. [lo umy
OHa HanmoMuHaeT 3HaMmeHnTy0 bamHio [Ipsasona®. [logobHo reono-
TMYECKOMY MOHONUTY, TaKasd MUKPOCKONIMYECKaA «OalIHA» COCTOMT
u3 cnoeB. CHM3Y BBEPX B HeH YKNa/IbIBAIOTCA CNENYIOIME BEMECTBA:
NONYNPOBOHUK, TOHKMI M3OMUPYIONMI coil (kepaMuKa), MHAMI,
6onee TONCTHIN CTIOM KepaMMKY M MeTa/IIM4eckan Bepxyuka. Ha mo-
CNIeTHIONO TTONIAeTCA MOMTOXKUTENbHBIH SMeKTPUUYECKUIA 3apaf, TTPUTS-
I'MBAIOLIMIA 7IEKTPOHBL Te yCTpeMIsAIoTCA BHU3, TOKA He JOCTUraloT
M30/IATOPA, KOTOPbIA /18 HMX 06b19HO HenpoHuiaeM. OnHAKO ecu
M30/IATOP AOCTATOYHO TOHOK, TO 3/IEKTPOH (KOTOPBHIif Ha PyHIaMeH-
Ta/IbHOM YPOBHE IpeAcTaB/seT cofoil MPOCTO BOMHY) BKTIOYAET
KaKyl0-TO KBaHTOBO-MEXaHMYECKYIO Maruio 1 «TYHHETUDYeT» Ips-
MMKOM K MHIMIO.

* MarMarudeckaa MOHOMMTHAA CKada, Mo ¢0pme HamoMHMHAKWAA KOMOHHY, —
Iprim. nep.
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B aror MoMeHT Y4eHbl€ OTKNMIOYAKT 3ME€KTPHUYECTBO, nepexsa-
ThIBasA Y/IETEBIUMIA 9MEKTPOH. ATOMHAsA pelieTKa WHANA TAKOBa, UTO
3/IEKTPOHBI MOTYT CBOGOJIHO MepeMeIaThcs MeX/Ay aTOMaMH, OfiHa-
KO IIOITIOLEHME /IEKTPOHA aTOMOM 3[€Ch C/Iy4aeTCs CPaBHMTENbHO
pefiko. D/IeKTPOH C/IOBHO MAapMT HaJ| C/IOEM aTOMOB, MOGMIIbHBbIN,
HO JMCKPETHBIN, M €C/IM C/IOM MHAMA JOCTAaTOYHO TOHOK M Y30K, TO
NOpAJKa THICAYM aTOMOB MHAMA OOBEIMHAIOTCA M [EHCTBYIOT Kak
1ie/I0e, COBMECTHO MCIIO/NIb3YA 3aXBaveHHBIH 3/1eKTpoH. Bosnukaer
HeKuit cynepopranusM. Ecnu BHeAPUTb B KBaHTOBYIO TOYKY [Ba
uin Gonee 3MEKTPOHOB, TO BHYTPU MHAWA OHM NPUMYT IIPOTHBO-
TOJIOXKHBIE CIIMHDBI M PacCPefOTO4ATCA MO TMIAaHTCKMM OpOMTaNAM
u obonoukam. CkasaTh, YTO 3TO CTPAHHO, — HUYETO HE CKasaTb.
DaKTHYECKHM MBI TIONY4aeM KONOCCa/bHbIE aTOMBI, IOJ06HbIE TeM,
uTo obpasyiorcs B koHAeHcaTe Bose — JitHuuTelHa, HO Ges Tex X1o-
MOT, KOTOPBIE CBA3AHBI C Oxﬂa)i{nEHHCM cyﬁc*ral-mnn A0 MUIIKHapa-
HO¥ oMy rpafyca Baiute abcomoTHoro HynA. [Ipuyem Takue onbi-
Thl — OTHIOJIb HE 3363133, OTOpBaHHaA OT pPE€aNnbHOCTH. KsaHTOBBIE
TOYKM [JEMOHCTPUPYIOT HEBEPOATHbIN IMOTEHUMAN JNA COSJAHUA
KBaHTOBBIX KOMITBIOTEPOB HOBOTO IMOKONMEHMA. Y4eHble MONy4aloT
BO3MO)KHOCTb YIIPAB/IATH OTAETbHBIMM 3EKTPOHAMM M COBEpIIATh
BBIYMC/IEHMA C MX MIOMONIBI0, ITO ropa3fo Gosee 6BICTPas M YUCTAA
TEXHHMKA, Ye€M TIpOKadYKa MUINTMAPIOB 3MIEKTPOHOB Yepe3 Moaynpo-
BOJHMKOBBIe MHTerpabHbie cxembl JIxexa Kunbu, ckonctpyupo-
BaHHbIE B CEPEAWHE IIPOLLIOrO BeKa.

nepHOI[H‘IECKaR CHCTEMA TaKMKE HPEOGPHSHTCE moa BIMAHHUEM
MCC/Ie[IOBAHMI, CBA3AHHBIX C KBAHTOBbIMM TOYKaMu. OHM HACTONMBKO
I/I0CKHe, 4TO U popMa 3/1eKTPOHHBIX 060/104eK B HMX OY€eHb CBOE-
ob6pasHas. B HacTOAWMIT MOMEHT NPeACTaBAAETCA, YTO NIepUoANYe-
CKaA cMcTeMa IVIOCKMX 371eMEHTOB 3Ha4YMTe/IbHO OT/IMYAETCA OT TOM,
KOTOpas M3BECTHA HaM cerofHA. Bo-mepsbix, oHa Gomee yskas, Tak
KaK B Helt NPaBuJIO OKTETOB He CoO/MoiaeTcA. DNEKTPOHDI 3aNO/IHA-
10T 0607104K#M ObICTpEE, MEXKIY MHEPTHbIMYU 61arOpOAHBIMM rasaMy
HACYMTHIBAETCHA MEHblle 37eMEHTOB. TeM He MeHee MHOTME KBaH-
TOBbIE TOYKM BeCbMa OYPHO pearupyloT Apyr ¢ APyroM, BCTynas BO
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B3aMMOJECTBIA ¥ 00Pa3yA... HY, KTO MX 3HA€T, YTO OHM 06pasyoT.
B oTnmume ot cyneparoMoB, HUKAKMX aHATIOTHI MEX]Y «37IeMeHTa-
MU» 13 KBAaHTOBBIX TOYeK M OGBIYHBIMU 3/IEMEHTAMH TIPOBECTU He
yHaeTcs.

3aBepian KHMTY, ClIeflyeT NPU3HATh, YTO cuboproBckaa Tabmm-
113, HAMOMMHAKOIIAA 3aAMOK C IByMA OalIHAMM, YKPENIEHHbIH ABY-
MA PBaMM M3 NTAHTAHOMIIOB M AKTMHOM/IOB, ellle JoNrue rofusi Oymer
KpacoBaThCA B KabuHeTax xuMun. ITO OUEHb HAITIAIHAA CXEMa, 10
KOTOpOit yno6Ho u nerko yuurbca. Ho MHe xoTenoch 66 yCTHIAUTS
u3gaTeNel yueGHUKOB IO XUMMK: CMGOPTOBCKYI0 TabNuIYy YuTaTeNh
334acTYK BMIOMT YXe Ha 00/10)KKe, HO TOYTH HUKTO M3 M3gatenen
xots 6b1 Ha 3agHeM dopsalie He FOTOB HANEYaTaTh elle HECKOIbKO
HEe MEHee HAI/IAJHBIX M HABOASALIMX HAa Pa3sMbilll/IeHUE ee BapuaH-
T0B. O6beMHbIe PUTyphl, TECHALIMECA Ha CTPaHMLe, CcOMmmKaolme,
Ka3a/10ch 6bl, COBEPILIEHHO Pa3Hble IEMEHTDI, CTUMYIUPYIOT BOOO-
paxkenue. 5 ouenp xoten 6bl MOXKePTBOBATH XOTA ObI THICAYY HO//TA-
POB KaKo¥f-HMOYIb HEeKOMMEPYECKO IPYIIIe 3HTY3MACTOB, KOTOpbIe
HE MOKNaflafd PyK BbIyMbIBaly Obi BCe HOBbIE BapMaHTHl TabOIMLbL,
KaKne TO/MbKO MOXHO cebe npeacrasutb. CoBpeMeHHas NEPUONN-
yeckas Tabnuua JOAro M MCIPaBHO CYXKH/IA HaM, HO, €CTTH YAacTcA
NIO-HOBOMY TPEACTaBUTb M HAYePTUTH ee, 3T0 OyleT BenuKoe fo-
CTHKEHMeE J/IA BCETO YENOBEYEeCTBA (MM KaK MUHMMYM €T0 4acTh).
Bonee Toro, ecmu korga-HuOyb HAac MOCETAT WHOM/NAHETAHE, OHU
MO AOCTOMHCTBY OLIEHAT Hallly U306peTaTeNbHOCTh, M3YYMB TAKYIO
cxeMy. A ecnu nogaHTa3sUPOBATh KaK CTE€NyeT — KTO 3HAeT, BAPYT
OHM HAWIYT CPesIu HalImMX Tabmui] TOT BapuaHT, KOTOPbIit 6yzeT uM
3HAKOM.

He nckmioyeno, KoHeuHo, 4To cTapbiit 1o6pbiit 3amMok ¢ GamHamMu
BOCXMTHT NMpPHUIIETbIeB CBOSH U3YMUTEIbHOM Y YMCTON MPOCTOTOM.
BosmorHO, HeCMOTpPA Ha BCe abTeépHATHBHBIE BAPUAHTHI PACIIONO-
JKeHMs 9/IEMEHTOB M BCe 3HAHMSA O CyTlepaToMax M KBaHTOBBIX TOY-
Kax, KOTOpPBIMM MOKeT 06/1afiaTh MHONIAHETHAS LIMBM/TM3ALMSA, OHU
YBUAAT B Hallei epuofnyeckoi Tabnuie 4ro-Tro Hosoe. Msi Gygem
pacckasbiBaTbh MM, KaK 4MTaTb pasiM4Hble YPOBHM MH(poOpMaimu,
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3anokeHHble B Tabnuuy MeHpeneeBa, a oHu — BOCTOP>KEHHO CBM-
cTeTh (M/IM M3JABaTh APYTrMe CUTHAJBI), MOPAXKASACH TOMY, KaK Kpa-
CHBO THOOAM Y]IH.HDCB pacc*ranu'rh BCE XMMMYECKME IJICMEHTHI B Ta-
KO HaIIAJHON NepuopnYecKon Tabnuie.




BJIATOAAPHOCTH

pexpie Bcero, A Xoren Obl nobnarofapuTh cameix GIM3KMX

MOl — MOMX POJIMTeNeit, KOTOpble MPUBUIIM MHE CTPACTh
K IIMCATENBCTBY, 4 KOT/Ia A YBAEKCA MM, HUKOT/Ia He TpeboBanu 06b-
ACHATH, YTO A MAAHMPYIO Aenath. Moo mobumyio IMaymy, xoTopas
HUKOT/]a He OCTaBnAna MeHA. Moux 6para u cectpy Bena u Bekky,
HayuMBIIMX MeHA GesobpasHudars. Becex mMomux ppyseit u 6nmskux
n3 HOxHoi JlakoTel ¥ ¢ Manoit pouHbI, KOTOpEIE MOJAEPAHBaIK
MEHA M MOMOIAKM BbITH B miopy. Hakonen, uckpenne Gnaronapm
BCEX MOMX YUMTENei M YHUBEPCUTETCKUX NperojiaBareseit, KoTopbie
NepBBIMM PaccKa3alu MHe pasHOOOpasHbie MCTOPHMM, M3/IOXKEHHBIE
Ha CTPaHMIAX 3TOM KHUTH, JIaXKe He IpeCcTaB/IsAA, HACKOIbKO LIEHHbI
VISl MEHs1 9TH CIO3KETBI.

Kpowme Toro, xouy mo6narogapuTh MOero IMTepaTypHOro areHTa
Puka Bpoynxepa, oneHMBIIEro 3aMbice/l KHMTH M COIIACHBIIETOCH,
4TO 51 TOT YETIOBEK, KOTOPBIA CMOXKET €€ HAIMCATh.

Taksie no/mKeH no6/1arofapiuThb TeX MHOTMX M MHOTHX /IIOfiEN, KO-
TOpbIE MIOMOI/IM MHE B HAIIMCAHMY OT/IE/IbHBIX I7IaB Y CIOXKETOB, J0-
NO/IHAA NOAPOOHOCTAMM MOU UCTOPUM, IOMOTAA MHE HAXOAUTD MH-
¢dopmanuio 1160 NpocTo N06E3HO COIMALIAACD YHEMNUTh MHE BpeMA
M pagbACHMUTb T€ WM MHble MOMEHThI. Ocobo xouy oTMeTHTh Cre-
dana Pasnca; Teogopa [ped, coTpyaHuka caiira periodictable.com,
bap6apy CrioapT 13 komnasuu «Ankoar, Jl)kuma Mapinanna us yHu-
Bepcurerta CeBepHoro Texaca, dpuka Ckeppu s Kanudopuuiickoro
yuuBepcurera (Jloc-Anmxenec), Kpuca Pusa us Kanudopumiickoro
yrusepcutera (Pusepcaitn), Hapro Vizakcon; otnen undopManuoH-
Horo obecnedenus oprauusanuu Chemical Abstracts Service, a Tak-
e BCEX COTPYAHUKOB eCTeCTBEHHO-HayuHoro otaena bubnmorexu
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BnarogapHocTn

Konrpecca. Ecriu xoro-1o 3abpin — nponry npoliesus; BaM s Toxe
MCKpEeHHEe GHHPO,IIQPEH M OY4Y€HDb COXKAJICH, YTO HE Ha3Bajl Bac.
Hakonen, Bbipaxaio ocobyio 6narogapHocTs [Imutpuio MBano-
Buuy Menpeneesy, 0nuycy Jlorapy Meiiepy, [)ony Helonengcy,
Anexcaunpy Imumo pe llaukyrpya, Yuneamy Opnunry, I'ycraBycy
XMHPHKCY M BCeM OCTA/IbHBIM Y4eHBIM, KOTOpPbIe IPHIOXKWIN PYKY
K CO3aHHMKD IIEPHOI.[II‘[ECKO;I CHUCTEMBI 3/1IEMEHTOB, a TAKIKE ThICAYaM
M TBICAYAM TeX, 4eH BKJIA[l B HAYKY IMO3BOMHII MOABHUTRECA BCEM 3THM
YBACKATENbHBIM HCTOPHUAM O XMMHYECKHUX JIEMEHTAX,



NMPUMEYAHUA ABTOPA

1. BnepBble O CYLECTBOBAHMM refiMA cooOIMAKM [BOE YYEHBIX, YBM-
AeBIME BO BPeMA COMHEYHOro 3aTMeHna 1868 roma B cnexTpockone
HEU3BECTHYI0 JIMHMIO, PACTIONOXEHHYI0 B XKENTON YacTH CHeKTpa.
TMoaTomy aneMeHT ¥ MOMYYM/ TaKOE Ha3BaHMe — OT IPEYeCcKOoro co-
Ba «[enuoc», o3navatowero «ComHuer. Ha 3emne remmit ynanock mo-
JAY4MTH B YMCTOM BMJE MMLIb B 1895 rogy nmyTeM TIaTe/bHOTO Bbifie-
JleHMA 3TOro rasa us ropubix nopop. [logpo6uee 06 3ToM pacckasaHo
B rnaBe 17. B TeyeHue MoCMeAyOIMX BOCBMH ME€T CYHTANOCh, YTO
renuii BCTPe4aeTCA Ha 3eMile /IMIb B C/IEOBBIX KOIHYECTBaX, MMOKa
B 1903 rogy maxrteper He Hamnu B Kansace orpoMHbii Mof3eMHEL
«pesepByap» ¢ HiuM. OHM TONMBITATKUCH TMOAXKEYD a3, BHIAYBAA €ro U3
LIAXThi HA IOBEPXHOCTH, HO OH He BOCIIAMEeHANCA.

2. Yrtobsl mogyepKHYTE TOT (akt, yro GOnbIas YacTb aToMa — 3TO

MYCTOE MPOCTPAHCTBO, AnaH Br3xkMeH, XMMUMK M3 HOBOSEIAHICKOrO
yHusepcutera OTtaro, npusen B cBoeii cTaThe (OHa BbILLIA 28 AHBa-
ps 2008 ropa B rasere Otago Daily Times) cnemyiomyio Meradopy:
«BosbMeM 3nemeHT ¢ camoit OONBIION MIOTHOCTbIO, Wpuauit. Illa-
PMK M3 3TOr0 MeTaJ/ia Pa3MepoM C TeHHWCHBIH M4 BecHT Gonbie
Tpex KiorpaMMoB. [Ipeanonoxmum, 470 KakuM-To 00pasoM HaM yfia-
JIOCh MAKCMMANMBHO TIAIOTHO YAOXKHTh Apa HPHAMA, IPAKTHYECKM HE
OCTaBMB MeXJYy HMMMU CBOOGOJTHOrO MpocTpaHcTBa, B TakoMm ciydae
o6pa3sen 3TOr0 BEI[ECTBA Pa3MEPOM ¢ TEHHMCHBIH MAY BeCK 651 yMoO-
NOMpavYMTe/IbHbIE 7 TPU/IMOHOB TOHH»,
B KkayecTBe CHOCKM K 3TOil CHOCKe HeoOXONMMO OTMETHTB: ydeHEle
HE YBEPEHBI, YTO MPHAMIA ABAAETCHA CAMBIM TKENbIM 3IEMEHTOM.
Ero nnoTHOCTh MpaKTHYeCKHM paBHA IUIOTHOCTH OCMMA, M B NOC/IEN-
HME IeCATU/IETHA Na/IbMa NEPBEHCTEA HECKONBKO pas mepexonuia or
OJIHOTO 3MEMEHTa K JpyroMy. B HacToAmee Bpema HauGonee mioT-
HBIM META/I/IOM CUMTAeTCA OCMMIA.

3. MNoprperw: JIbiouca u Hepucra (a Takixe MHOTMX ApPYrUX YYeHBIX,
B yacTHocTy Jlainyca [ommura u Opuua Fabepa) ropasio nogpobuee
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Boccosgansl B kuure [larpuxa Koddnu Cathedrals of Science: The
Personalities and Rivalries That Made Modern Chemistry. 9ra pa6o-
Ta — ofipaser; TMYHOCTHOTO MOAXOAA K CAMOM BaXKHOI 310Xe B UCTO-
PHH COBpPEMEHHOM xumm, ¢ 1890 mo 1930 rog,

Bor HekoTopble (haKTbl O CypbMe.

— Bonbman 4acTh CBENEHMI O €€ PONM B AIXMMMH IPOMCXOAMT
u3 kHurM «TpuymbanpHas KOMECHMIA CYPbMbl», HANMCaHHOH
B 1604 ropy MoranHom Tenspe. YTo6n mpuBreYs BHHMaHME
K KHuTe, Tenbpe 3aABNAN, YTO MMINB TIEPEBET TEKCT, HATTMCAHHBIH
B 1450 rogy monaxom Bacunuem Banenrunom. Axobsl Banentun,
onacaBlIMMACH NpecinefoBaHnAa 3a CBOM B3IMAbl, CIIPATAN 3TOT
TEKCT B KO/IOHHE B POIHOM MOHacThipe. KHura ocrapanach ckpbl-
TOIi 0 TEX NMOP, NIOKa «Uy[ieCHaA MOMIHMA» HE PACKONO/A KOMOH-
Hy yxe Bo BpemeHa Tenbsie, 6naroapa yemy ToT M 06HapyX)un
MSHYCKPHHT.

— Opau cumTam cypbmy cHMBOTOM repmadpoamTa, APYyTHe HacTa-
MBaJIM, 4TO 3TOT IJIEMEHT — CYTh YUCTOM HKEeHCTBEHHOCTH. AMXu-
MMYeCKMit CMMBOZI CypbMBi ($) cTan o6uiensBecTHEIM CHMBONIOM
AEHCKOTO Hayana.

— B 1930-e rogm B Kutae BnacTu ofHoit 6enHoi mpoBMHUMK pe-
Imuau o6XOMUTHCA TeM, YTO MMEIOT, M CTANM YeKaHUTb HEHBIH
M3 CYPbMbl — NMPAKTUYECKN EMMHCTBEHHOTO OpMPOOHOrO ChipbA,
BCTpEYABIIETOCA B TEX Kpasx. Ho CypbMa MATKAA, JIETKO CTUPA-
eTCA ¥ HEeMHOro A70BMTa. MOHeTbl U3 Hee MOTY4alTCA N/I0XKe,
M B/IACTH OT HMX BCKOpE oTKasanuch. B 1930-e Takne MOHeTBI CTO-
MIM JIONH TIEHTA, 2 CETOfiHA PACcXOATCA CPEAM KONMEKIMOHEPOB
3a THICAYH JIONNAPOB.

Bonee npocToe, HO MeHee H3bICKaHHOE TONKOBaHKe cnoBa honorifica-

bilitudinitatibus — «c nouecTsamMu». AHarpamMma 3TOrO C/I0Ba, yKa3bi-

Baiowas Ha Bokona, Takosa: Hi ludi F. Baconis nati, tuiti orbi. ®pasa

IEPeBONMTCA HA PYCCKMIL A3bIK TaK: «3TH Nbechl co3fanbl . Bako-

HOM ¥ COXPaHEeHBI /I MUpa»,

MHenua O TOM, KaKOBO camoOe JUIMHHOE CNOBO, NOABMBIIEECA

B Chemical Abstracts, pasnatca. MHor#e ciel{ManucThl CYUTAIOT, YTO

9TO JEHCTBUTENBHO HasBaHue Genka BHpyca TabauHoit MO3auKK —

ero xumudeckas ¢opmyna sanucemiBaerca xak C, H N O S .

Ho ppyrue oTaiT nanbMy nepseHcTBa Genky A QepmenTa Tpum-

TodaHcHHTeTa3bl. 3TOT GeOK HANOMMHAET BELIECTBO, KOTOPOE, 110
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omnGOYHOMY OOBIBATENBCKOMY MHEHMIO, BbI3bIBaeT COHMUBOCTD,
KOr/fa eutb uHAenKy (310 pacnpoctpaHennoe sabmyxnenue). Tpun-
rodrancunrerasa umeer popmyny C H, _N_ O S aero nassaune
Mo-aHIIMIHCKY 3anmceiBaeTca 1913 6ykBamu — 370 Ha 60% mIKHHee,
4eM HassaHue Genka Bupyca TabayHolM MO3aMKH. BO MHOTMX MCTOY-
HHMKaX — HeCKONMbKMX u3paumAx KHuryu pexopros [uHHecca, Ha caiite
Urban Dictionary (www.urbandictionary.com), a Takxe B «Cnosape
HeOOBIYHbIX, CTPAHHBIX M HeNMenbIX ¢noB Muccuc BepH» — cambiM
ONMWHHBIM CIIOBOM CHYUTaeTCA MMEHHO HasBaHMe TPH]TTG{tIaHCHHTETa-
3el. Ho 51 mpoBen JonTHe Yackl, POACH B eiBa OCBELIeHHBIX CTeIakax
Bubnuotexn Konrpecca, 1 Tak 1 He Halles IOTHONO HA3BAHWA ITOK
monexynsl B Chemical Abstracts. BepoaTHo, ee mpocTo HM pasy He
MMEHOBA/N MOMHOCTEI0. YT06BI a6COMIOTHO B 3TOM YIOCTOBEPUTHCA,
A OTBICKAN aKaJ[eMH4eCKyl0 CTaThio, B KOTOPOI PAcckasaHo O pac-
mudposke dopmynsr Tpuntodancuuterassl (B crmckax Chemical
Abstracts ee He 6b1/10), M Ja)Xce TaM ABTOPBI PEUIMTH COKPAIEHHO 3a-
MUCATDH MOCTEOBATeNBHOCTE AMMHOKMCIIOT. MTaK, HaCKONbKO A MOTY
CYANTD, IOJIHOE Ha3BaHMe 3TOro Be/Ka HM pasy He MOAB/IANOCH B Ile-
9aT, BepoATHO, MMEHHO MO3TOMY COCTaBMTENM KHMIM peKOpHoB
[MHHecca MMM ero 3BaHKUA CAMOTO THHHOTO CMIOBA.

Ho mHe yaamocs HaliT 1e/bix ABa cay4as, korga 6emok supyca Tabad-
HOM Mo3auku 661 Ha3BaH NOMHOCTHIO. [lepBhilfi pa3 — Ha cTpaHMIle
967F xopuunesatoro donmanra Chemical Abstracts Formula Index,
Jan.-June 1964, a notom Ha crpanuue 6717A B Chemical Abstracts
7th Coll. Formulas, C 23H 32-Z, 56-65, 1962-1966. O6e kHury npex-
CTaBNAKT co60it pedepaTHBHBIE CMIPABOYHMKM, B KOTOPBIX cofupa-
I0TCA JaHHbie 060 BCeX HAayYHBIX XMMUYECKUX CTAThAX, OMyGmuKo-
BaHHBIX B yKadaHHBIM Ha obnoxke nepuop. Takum o6pasom, uro Gsl
HM [MCA/IM B [IPYIMX MCTOMHHKAX O CAMOM [JIMHHOM C/IOBe B Mupe
(ocobenno B MHTepHETE), NONHOE HasBaHue Genka Bupyca TabauHOM
MO3aMKH BCTPEYAETCA NUIb ABAXKIbB — B 1964 u 1966 romax, HO He
B 1972-M, KAK HHOTZIa Y TBEPAKAIOT.

Bonee toro: crarea o TpunrodaHcMHTETase Bbiia B 1964 ropy,
u B Tom napanun Chemical Abstracts aa 1962-1966 rope ynomuHaet-
Csl ellje HEMAJIO BELIECTB, B MOJIEKY/IaX KOTOPbIX CORepKUTCA Bonbie
aromos C, H, N, O n §, uem B Genke supyca Tabaunoi mosauxu. Ilo-
4eMy Ke MX He sanmuchiBany ueaukom? [Jeno B ToM, 4TO GOMbUIIMH-
CTBO 3THX CTaTell BBILLIO nocne 1965 rofa, a UMEHHO B 3TOM rogy
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kommanma Chemical Abstracts Service, pacnonoxenHas B Oraiio
M cobMpalollas Bce 3TH GaHHbIE, IEPECMOTpPENa CBOIO CHCTEMY HO-
MEHK/IATYpPhbl HOBBIX COEIMHEHMIT M OTKa3anach OT Ha3BaHMIA, KOTO-
phle TPOCTO HEBOSMOXHO OXBAaTHTH BarnanoM. Ho nouemy xe kto-To
He NMONeHH/ICA MONHOCTHIO SaIMCaTh HasBaHue Genka Bupyca Tabay-
HOJ MO3aMKM B CIpaBOYHMKe 0T 1966 roga? Ero MoXHO OB1/IO COKpa-
THTB, HO I Hero 6bIIO cienaHo uckmoveHne. M moceqHui HioaHC:
OPHTMHAJI CTaTbM O BMpYce Tabaunoi Mo3zauku oT 1964 roja 6sin
onmybnukoBaH no-HeMeuku. Ho cnpaBounuk Chemical Abstracts —
9TO AHTTIOAIBIYHBIN IOKYMEHT, BBIIEpAKaHHBIM B CABHBIX TPAAMLIMAX
xoMmnermuymos Camioana xoncona u Oxcdopackoro cnosaps. 3to
Ha3BaHMe NOABM/IOCH B MEYATH He Pajil PEKOPAZ, a € Le/Ibl0 PacIpo-
cTpaHeHuA 3HaHui. [loaroMy faHHOE C/I0BO AEHCTBHUTENBHO MOXET
CYMTATbCA CAMOM JIMHHON CMBIC/IOBOF TEKCEMOI,

V.

Kcrary, a Beipaxkaw npusHarensHocTs Ipuky laisam ua Crystal
Poole Bradley u, ocobenno, xumy Kopuumury us Chemical
Abstracts Service, KOTOpbIe OYeHb IOMOI/TK MHe B cOOpe BCei aToi
undopmanmu. Onu GBI COBepIIeHHO He 06A3aHbl OTBeYaTb Ha
MOM ITyTaHble BONPOCH Bpoje «3npascTByiite. f TyT mmy camoe
AMHHHOE aHTNIMACKOE C/IOBO, HO HE 3HAI0, C 4€r0 HayaTb», TEM He
MeHee OTBevanu.

Tak cnyumnock, 4To BUPYC TabauHOi MO3AMKKM OKA3aNCA HE TONBKO
MepBhIM OTKPHITHIM BUPYCOM, HO M IIEPBBIM M3 NOJOOHBIX CYLIECTB,
4bK (JOpMa M CTPYKTYpa Obi/IM TIATENbHO NpoaHaMu3npoBakel. He-
KOTOpHIe Bhijjatolueca paboTbl B 3Toi 061ACTH NPUHANIEKAT Hepy
Posanunp @paHKAMH — CHEUMANTKCTY N0 KpucTannorpaduu, koro-
pan 671aropoHo, HO TPOCTORYUIHO NMONENHMIAC PE3YILTATaMK CBOHMX
uccnegopanuii ¢ Yorconom u Kpuxom (mogpobuee 06 atom — B r1a-
Be 8). A byksa «a» M3 BrpakeHuA «benok A TpuntodaHcHHTETa3bI»
OTHOCHMTCH K KPYTY BONIPOCOB, PacCMOTPeHHbIX B paborax JlaitHyca
Tlonuura 1 nocBAIEHHBIX TOMY, KaK O€/IKH «Y3HAKT», KaKylo GopMy
UM ClepyeT MpuHATb, O6 9TOM — ONATH XKe B I1aBe 8.

HeckonbKo XWMMWKOB-NIONBM>XHUKOB He MOMEHMIMCh M OMyGIMKO-
Bany B MHTEpPHeTe Ha3BaHMe MONHOM MOC/AEefOBATENLHOCTH aMMUHO-
KMCNIOT B MOJNIEKY/Te TUTMHA: 3TO CNIOBO 3aHMMAeT COPOK CeMb CTpa-
Huil, HalpanHbix B nporpamme Word ¢ ofjMHapHBIM MHTEpPBA/IOM,
wpudt Times New Roman, kernp 12. Benok cocrour Gonee yem us
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34 000 amuHOKHMCTIOT, B cnose 43 781 pas BcTpeuaerca Gykpa «l»,
30 710 pas — 6ykea «y», 27 120 — cydpduxc «yl» u Bcero numn
9229 pas — bykea «e».

B opjom m3 Bhinmyckos nepepaun Frontline Ha amepuxanckom Tene-
Kanane PBS, koropas HassiBanachk «O GygylieM rpyqHBIX MMIUIRHTA-
TOB», CAIENIANM HHTepecHOe 3aMedanne: «CofepxKaHue KpeMHHA B XKH-
BHIX OPTaHH3MaX CHUXAETCA TI0 MEPE YC/IOKHEHMA STHX OPTaHK3MOB,
CooTHoOLIERHe KpeMHMA U YTNIEPOia B 3eMHOI kope — 250:1, B rymy-
ce (nepertoe) — 15:1, B mnanktone — 1:1, B manoporuukax — 1:100,
B OpraHuame maexkonutawomux — 1:5000».

Sra dpasa aara us goKymeHTanbHoro ¢punsma Transistorized, mo-
KasaHHOro Ha KaHane PBS.

ItoT 6aHK ciepMBbl, cO3aHHBIH Mo uHHUMaTHBe Llloknu B Kamudop-
HuM, opuumansHo Ha3siBanca «Penoauropuit ana BeiGopa sapoasl-
mied», HO Gonee uasecTen Kak «bank cnepmbt HobeneBckux naypea-
TOB». Tlpanga, Ioxnu 6610 emMHCTBEHHEBIM HOOEIEBCKMM nmaypeaTom,
oduIMaNEHO IPU3HABIIMM CBOM BK/IAZ B 9TOT 0aHK, XOTA OCHOBa-
Te/b yupexaedua — Pobepr K. [pam — yTBepkpan, 4To U HEKOTO-
Ppble APyTHeE Naypearsl CIefOBAIK 3TOMY IIPHMEPY.

[onpo6xee o Kun6u v TupaHuy YHCEN MOKHO MPOYMTATE B 3aMeda-
renproi kuure T. P. Paitna The Chip: How Two Americans Invented
the Microchip and Launched a Revolution. UnTepecno orMeTnts, 4To
M3BECTHBIA KNyOHBIM AMDKeNd, BBRICTYNAOMMA NOJ ICeBJOHMMOM
Ixex Kunbu, seinyctun B 2006 rogy muHK-anbboM «MuKpouMms
¢ dpororpadmeit camoro Kunbu na o6noxke. Ha nyactunke ecTb kom-
nosuuuy «HefTpoHuit», «YKycu MeHa 3a mwapd», «VHTerpancHan
cxeMar» M « TpaH3UCTOP».

CEI‘CI]I[H.F[ 3TO MOXeT IMOKa3aTbCH HEBEPD}ITHHM, HO MHEHHE O TOM,
YTO aTOMBI He CYIIeCTBYIOT, 6b1I0 BeChMa pacnpoCTpaHeHo Cpefiu Xu-
MMKOB TOro BpeMeHM. MHOrMe yyeHble OTKa3blBalNUCh BEPHUTL B pe-
anpHOCTD YacTHL, KOTOPhlE HEBOSMOXHO YBHIETh InmasaMu. B myy-
meM C/y4ae, aTOMbl CYMTaNMCh aOCTPaKUMAMY, YAOOHBIMM, HaNpH-
Mep, P pacueTax, TeM He MeHee BOCIIPHHMMATHCh KaK COBEPIIEHHO
?MDZiPHTEHbHIJIE CY]].IHDCTH.

Jlyuinee onucanme BCeX MIECTEPBIX YUEHBIX, COMEPHMYABIIMX 32 bonee
TOYHOE CUCTeMaTHYecKoe IpefcTaBjeHue BCeX M3BeCTHHIX J/IeMeH-
TOB, fiaeTcA B KHure Ipuxa Ckeppu The Periodic Table. Pacnpocrpa-
HEHO MHEHME, YTO MEPHOIMYECKYI0 CHCTEMY 3/IEMEHTOB HE3aBHCHMO
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CO3[IaNM MM, NI0 KpajiHel Mepe, OCOAEHCTBOBANM 3TOMY ellle TpH
4e/loBeKa.

ITo Cxeppu, Anexkcannp IMunb ge lllaHKkypTya ocylecTBM «camblii
BaXKHBIM 3Tal» B CO3JaHNH nepuﬂmﬂecxnﬁ Taﬁﬂlﬂ.(b] s DTKPH.‘I
«TOT (DAKT, YTO CBOWCTBA 3NEMEHTOB HAXONATCA B NEPHOAHHECKON
3aBMCHMOCTM OT MX aTOMHOrO Becas. OpaHLy3 npuiien K 3ITOMY Bbl-
BOY Ha LE/IbIX CeMb JIET paHblue, yem Menjenees. Jle lllankyprya
OBIJI TEONIOTOM ¥ HAaYepTH/ CBOK TaOMMIY Ha LMAMHAPE, KaK pesb-
6y Ha BuHTe. Ero Tabmmua Tak M ocTanmach HeM3BECTHON LUIMPOKOI
o6iecTBEHHOCTH MU TIOTOMY, YTO U3JIaTeNb MPOCTO HE CMOT Haii-
TH cnocol, MO3BONABIINI TPABMABHO OTPASUTE 3TY BAXKHEHIIYIO
cxeMy Ha bymare. HakoHel, OH NpOCTO OTKasancs OT 3ToH ujen
1 ony6nuKoBan CTaThio 6es MAMOCTpalMy, BOT HACKOIBKO CIIOKHO
MpelCTAaBUTh cebe mepMogM4EcKy0 cUCTeMY, He BUJA ee! Tem He Me-
Hee feno IllankypTya no coagaHuo nepuoauyeckolt Tabnuib 6bino
TIPOIO/KEHO ero cooTedecTBeHHKOM, [Tonem Invurem Jlexokom e
Bya6oppasom. BoamoiHO, OH NPOJOMKaN 3TH MCCTEOBAHM HMEH-
Ho B MUKy Menpeneesy.

Yuneamy OpauHry, BbAAIOLIEMYCH AHIIMACKOMY XMMMKY, [O-
BUAMMOMY, TIPOCTO He moBesno. OH forafancs 0 MHOTMX BaXKHBIX
CBOMCTBAX NMEPHOJMYECKON CHCTEMbl, HO CETONHA MPAKTHYECKH 3a-
6mIT. BepoaTHo, y Hero npocto 65110 MHOTO JPYTHX MHTEPECOB Kak
B XMMMYECKOH HayKe, TaK M B ynpasneHdeckon cepe, u Mengene-
€B cmepéunn €ro JIMilb NOTOMY, 4TO Obin O[EPIHMM MOeeH Tabnuubl.
Opna u3 ommboxk Opnuura 3akno4Yanack B TOM, YTO OH HEBEPHO
oTpenenun AMWHY MepPHOLa 3MEMEHTOB (TO €CTh TOT MHTEpPBAN, de-
Pe3 KOTOPBIif BCTPeYalTCA 3MEMEHTBl CO CXOKHMM XMMHYECKMMHM
ceoiicTBamu). [To OpnuHry, NEpMON MMEET IMHY B BOCEMb KIIETOK,
HO 3TO BEPHO /Muillb B BepxHei 4actu Tabmuupl TNockombky y MHO-
rux sneMeHToB umewTca d-060104KM, B TPETheM M YeTBEPTOM PAZY
I/IMHA Iepuofa cocrasnseT 18 snemenTos. B cBolo ouepens, anemen-
THI ¢ f-0600YKaMM YBeNHMYHUBAIOT ANMHY NepHOLa (MepHORbl 5 U 6)
1o 32 KneTok.

ENMHCTBEHHBIM aMepMKAHLEM B YMCIE PACCMAaTPUBAEMbIX YYEHBIX
apnserca I'ycrapyc XuHpMKC (paBja, poiunca oH He B AMEpUKe,
a B HemelkoM KHmKecTBe [onbiuredH). JIMinb ero MosKHO CYMTATh
BKCLIEHTPH‘IHHM OTBEPJKEHH!:IM TEHHEM, UHEPBH.HBI]IHM CBOE BPEMR.
On onybnukosan 6onee Tpex THICAY HAyYHBIX CTATEN HAa 4eThIpex
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A3bBIKAX n ].'I'EpBbIM NpENIpPUHAT I'[DI'[I:ITK)? HS}"—IEHHSI 148 KHBCCH¢IHKI!-
UM 37IEMEHTOB 1O BHAY MX CIIEKTPa BCKOpe MOC/e OTKPBITHA, CO-
BeplieHHOro ByHsenom. XMHPHKC Takike 3aHMMAaNCA HyMepPOIOTHeH
M pa3spaboTain NepuofMYecKyl0 CHCTEMY, HATOMHHABIIYIO IO hopMe
COMPaNbHYIO raakTHKY. OH BEPHO ONpenenu MonoKeHHe MHOIUX
OYeHb HENPOCThIX 3neMenTOB. CKeppy pesioMupyer, 4To «paboTsl
XHHPHKEa NpeacTapIAlTCA TAKMMHA CﬂEuH(l}H‘IE'CKHMH M 38“}'1‘3!‘[‘
HBIMM, uTO TpebyioTcsa moppobHBIE OMONHUTENbHEE MCCIEA0BA-
HMA, Npexjle YeM Mbl PUCKHEM OLEHUTb MCTHHHYIO LeHHOCTb €ro
OTKPbITHIt».

Ecnn Bam He TepnuTCA caMMM BOCIIPOM3BECTH WIYTKM C Fa//IMEM, MO-
xeTe nocMotpeTs Ha YouTube, xax wajtnaa noxeuxa pacrsopserca
B cTakaHe. Taxxe HPE}IHBT‘B]O NO4YMTATh 33.M8'—]3‘l’eﬂhHY10 KHHI:"Y 'O}'IH-
Bepa Cakca Uncle Tungsten («/lagsa Bonbgpam»), B koTopoit oH pac-
CKa3bIBAET O CBOEM YBJ/IeKATENbHOM IeTCTBE.

O6 ucropun n reonorun Vrrepbro mue pacckasan Jxum Mapian,
XMMMK M MCTOPUK 13 YHUBepcuTeTa CeBepHoro Texaca. OH Taxoke no-
BefaJl MHE MHTEPECHBIE MOAPOGHOCTH O TOM, KaK 3TO MECTEYKO BBI-
rapuT ceropta. OH Gbin MCKAIOYUTETBHO M0Oe3eH, YAEIUB MHE CBOE
BpeMs i 0Ka3as rmomols, Kpome Toro, ol npucinan MHe Koe-kKakue oT-
JH4YHbIE (i’DTUI‘Pa[t]HH, ,[L}KHM HYTCI.IIECTBDBEUI 1o BCﬁM}' any. CTPE-
MsACh NOOBIBATE BO BCEX TeX MECTAX, Tae OBUT OTKPBIT XOTA Obl OfMH
HOBbIi 3neMenT. [loaromy on 1 okasanca B Mrrepbio.

lanc bere — oguH M3 y4YeHBIX, KOTOphIE YYaCTBOBANM B ONMCAHUU
peakiuit AfepHOro cuHresa B ssesfax. OH MOMYYMIT 32 3TO TIPEMMID
B paamepe 500 monnapos. 3Tu feHbINM OH MOTPATHMII HA TO, YTOOBI
MOAKYIMTh HALMCTCKME BIACTH M BbiBe3TH 13 [epMaHuu CBOIO MATh
M, K&K HM CTPaHHO, mebeb.

VHTepecHblii (pakT: acTPOHOMbI OGHapy>XUNH 3Be3fibl CTPaHHOTO
THIIa, B KOTOPHIX B XOfl¢ HEM3BECTHOTO MPOLIEcCa CHHTEIUPYETCA Jme-
meHT npometnil, Caman u3BecTHas U3 HUX — 3seapa [TumbeinbcKoro.
Haubonee nxrepecHas 0coOEHHOCTh TAKHX 3B€3]1 3AK/II0YALTCS B TOM,
‘-]T.Cl HpOMETHf{, BI‘.‘PUHTHO, oﬁpasye"rca Ha HX IlOBEPX_HUC'TH, d HE B HE-
Ipax, rfe npoTeKaeT 60LIIMHCTBO AfEPHBIX peakiuit. B nporueHoM
CTyyae MBI He MOTTIM OBl 3apMKCHPOBATL 3TOT KOPOTKOMKHBYLIMI pa-
OMOAKTHBHBIA 37eMeHT, MOCKOMbKY OH MPOCTO He IPOCYLIECTBOBA
GBI MUITMOHBI TET, HEOGXONMMBIE JI/IA «BCTUTBITUA» SNeMeHTa M3 Aflpa
BO BHEILIHME C/I0M 3BE3JIbL.
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Bor atu umrarsi: «3Besfnl Heba, // CBAThle 3Be3fbl MPABAT Yelo-
pexom!» («Kopomb JInp», akt 4, cueHa 3); «[loseps MHe, BpyT, uto
MOXKeT YenoBek // Pacnonarats cyns6oit, kak xouer, // He B apeapmax,
HET, 4 B Hac cammx My // TIpuumMHy, 4TO HUYTOMHBI MBI M CAa0BI»
(«FOmmit 1lesapb», akr 1, ciena 2). Lintupyercs B niepesofiax A. [Ipy-
suauHa 1 [1. Kosnosa,

Ecnu 6biTe aBCOMOTHO TOYHBIM, B 3BE3aX He MPOMCXOMUT HEMO-
CPeNcTBEHHOro cMHTe3a xenesa. CHauama ofpasyeTcd HMKenb,
28-Ji 9NEMEHT; 3TO NIPOMCXOMUT B PE3YMBTATE CTUAHMA ABYX aTOMOB
ipeuﬂuﬁ (14-it anement). Ho HuKenb Hectabunen, u abcomoTHOe
6GONBIMHCTBO €ro aTOMOB pacnafaeTcs BCEro 3a HECKOIbKO MeCALEB,
TIPeBpAaLIAsACh B ATOMBI JKe/esa,

HApeprpifi cunTes Ha I0nurepe Mor 61 MPOKCXOAUTE HA OCHOBE Jleii-
TEPHA — TAXKENOro BOZOPOAA, B ATOME KOTOPOro COMEPKUTCA OfiH
[IPOTOH M OMH HEATPOH, — ec/y Obl 3TOT M30TON BCTPEYANICS B IPH-
ponme B 13 pas yame. YuuThiBasi, HACKOILKO PEfOK JedTepuii (OpuH
€r0 aToM MpMXOAMTCA Ha 6500 aToMOB 06BIMHOrO BOLOPOJA), ITO
Gbina 6bI OYeHb TYCK/asd, HO HacTosAwan sesga, UTo6nt Ha Onurepe
npoTeKan CTabuIbHbI fefiTepUeBblit AEPHbLA CHHTE3, Macca IIaHe-
THI JO/DKHA GBITE B 75 pas Gonbiue.

Iloropa Ha Mapce He MeHee yiMBUTeNbHA, YeM Ha I0nmTepe unu Mep-
Kypuu. Tak, TaM MHOTZa MJIET CHET U3 TepeKucH BOJOPOJiA.

I pyrue cuaepodmiibl, OCMIIA M PEHNIT TOMOITIH Y4eHBIM YCTaHOBMT,
kax copmuposanacs Jlyna. 3To NpON3OLIIO B Pe3yNbTaTe KATACTPO-
(uyeckoro CTONKHOBEHMA OYEHb MONONO/ 3eM/HN € ACTEPOMAOM M
xomeroit. JlyHa cobpanace M3 06IOMKOB, 06pasoBaBIIMXCA MOCTE
3TOro yaapa.

Hemeauna xapana mopeit 3a ropasiHo. OHa crequna, 4To6bs HUKTO
M3 3eMHBIX TBapeif He CTajll CIMIIKOM BBICOKOMEPEH, JeCTOKO Ha-
KasblBaA KaX|oro, KTO BOSHAaMepMBAaJCA CTATh MOTYLIeCTBEHHee
GoroB. AHanorusa ¢ TMOOTETMYECKON 3Be3f0fi-CoCeaKoi 3aKmoya-
€TCA B TOM, 9TO €C/IM 3€MHbie CYI[ecTBa (HanmpuMep, AMHO3ABPbI)
HaYMHAIH Pa3BUBATLCA, NOCTETIEHHO CTAHOBACH BCe pasymuee, He-
Me3Hfa CTUPAaNa UX ¢ MMUa JeMIM TIpeX e, YeM OHM MOTAIM B 3TOM
IIpeyCneTs.

Tlo nponum cynb6si, ecnm 651 MOXHO GLIIO BIINAHYTE HA IBHKEHHE
Connua majjanexa, OHO HamOMMHANO 6Bl NPUAYMaHHbIE HPEBHUMM
aCTPOHOMAMM XUTPOCIIIETEHHMA M ITMUMKIIBL, IPH MOMOIIHM KOTOPEIX
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OHM CHIMIHCh OGBACHUTB CTApPHHHbIE, AOKOMEPHHUKOBCKME Tpef-
CTAB/IEHMA 0 KocMoce (HO CeroffHA M3BECTHO, 4TO 3eMNA HMKAK He
ABJIAETCA «UEHTPOM» 4Yero-mubo, gaxe ¢ 6onbuioit Harshxkoi). Kak
¥ npuMep ¢ Mumepom u 6enkamu, 370T HaKT HANOMUHAET O LMK/IH-
YecKol Npupofie Bcex uyell, naxe B HayKe.

IMonpotuee 06 UCTOPUM XUMKYECKOH BOHHEI, 0COOEHHO C Y4acTHEM
aMEepPUKaHCKMX apMMif, MOKHO TIpOMKTaTh B pabore Maitopa Yapns-
3a 3. Xennepa Chemical Warfare in World War I: The American
Experience, 19171918, B c6opuuke Leavenworth Papers. 3tor c6op-
HUK NyO6/AMKYeTCcA TpHM y4acTMM McciefoBaTefIbCKOro MHCTUTYTA
6oepbix paspaborok apmun CIIIA 1 Konnemka xoMaHIHOTO COCTaBa
U renepanbHoro mraba apmum CIHIA. D11 yupexaeHHA pacnonoxe-
usi B ropoge Popr-JInsensopre, mrar Kansac,

Cpepu MHOTMX M306peTeHHM , KOTOpbIe MOABMIUCE Gmarofapa mpex-
noxenHomy labepom cuHTesy aMMmaka, ClefiyeT Ha3BaThb TIEPBYI0
pabouyw Mopenb Masepa (mpoobpasa nasepa), CKOHCTPYMpOBaH-
Hywo Yapnbsom TayHcom. AMMMaK NPHMEHANCA B Ma3epe B KauecTse
CTUMYTATOPA.

Yp6an 6biT He eNWHCTBEHHBIM Y4eHBIM, Koro nocpamun Mosnn.
Merop Moanu Takke MOSBOJMM/I ONPOBEPIHYTh NPETEH3UM ATIOH-
ckoro xuMuxa Macaraxu OraBbl, 3aABUMBLIETO 00 OTKpPHITHM 971e-
Menta N 43 M Jake Ha3BaBIIero ero «HunmoHui». [logpoGHee 06
aToM — B rnase 8.

Pacckas o Ge3fapHbIX NpHKa3ax M MPOMIPaHHBIX OMTBaX, KOTOphIe
B MTOre mMpuBenu K rmbemn Moanu, comepkuTca B KHMre Puuapna
Poyaca «Coapanmne atomuoit 6om6si» (Simon & Schuster, New York,
1986). Kcraru, pekoMeHAYI0 NPOYECTb 3TY KHMIY IEMMKOM, OHA AB-
NAETCA, MOXKaMyH, Ty4mei paboroit no ucropum Hayku XX peka.

B crarbe xxypHana Time, rae ynoMuHanock 06 OTKPHITHH 9TOTO 371e-
MEeHTA, eCTh M CIeNyIomuit GparMeHT O TOM, KaK Npelnonaranoch
Ha3Barhb ero: «KTo-To MOuIyTH, YTO ITOT IMEMEHT MOXKHO 6hio 6bi
HA3BATh IPOBE3ieM B 4eCTh CYPOBOTO reHepara Jlecnu IpoBca, ymes-
LIETO KaK CAeAyeT TapKHyTh. XMMUYECKMI CHMBOM 3TOTO 3/IEMEHTA
Mor Obl 3anucpiBaTbes Kak Gry.

Kpome 210il npoTOHHO-3/IEKTPOHHON MOMeNN AP, yYeHble TOro
BpeMeHH TaKXKe pa3paboTanyu MOfeNb «KeKCa C UIIOMOM», COTTIACHO
KOTOPOH 3MEKTPOHBI CHIIENH B MONOKUTENBHO 3APAXKEHHOM ATOME
KaK M3IOMUHKHN B TecTe. 3Ty MOfleNb aToMa onposepr Pesepdopr,
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ZOKa3aBLIHi, YTO B aTOMe CYI[ECTBYeT KOMMAKTHOE MOAOKUTENb-
HO 3apskeHHOe Afpo. [locne OTKpLITHA AflepHOro pacnana Geina
MpennoXeHa KanelbHads MOAeNb AApa, COTMACHO KOTOpPon 6onb-
moe ANPO PAacNafaeTcs, KaK Kannd Ha rmajKoi NOBEPXHOCTH, Ha
ZiBe ApyrHe «kanau» (Gomee Menkue anpa). BakHellnee 3HaueHne
1A pasBMTUA KanelbHOW MOMeNnu Afpa ChITPamn paﬁon NMuasi
Meiitnep.

Iurars [Dxopmka [asicona B3aThl u3 kuuru Project Orion: The True
Story of the Atomic Spaceship («IIpoekt “Opuon™ npapgupas ucTo-
PHA aTOMHOTO KOCMUYECKOro Kopabns»).

Sra yurara o Metofe MouTe-Kapno B3arta u3 kauru [Iurepa lanuco-
Ha «O6pa3s u noruxan. )
YnomsanyTas 3aMeTKa BbillUTa B HoMepe razeTsl New Yorker ot 8 anpe--
ns 1950 rona v 6si1a Hanmcana M. k. Kanom-mnagumm.
Tloppobreit pacckaa of sxcnepMMeHTax, B XOfe KOTOPBIX NONY-
YeHbl TPAHCYPaHOBLIE 3/MeMeHThl OT 94 mo 110, a Takxke aBTobmO-
rpadgua Inenra Cubopra coflepKaTcA B KHUIaX BEMMKOIO Y4EHOTO,
ocobento B kHure Adventures in the Atomic Age («ITpukniouenus
B 2TOMHOM BeKe» ), koTopyio Cubopr Hamucan B COABTOPCTBE C Chi-
noM Spukom. Kxura ouenb narepecHa, Tak kak Cubopr urpan Bax-
HYI0 PONb B HAYYHbIX M NOMUTHYECKMX COOBITHAX HA TPOTHKEHMM
Heckonbkux gecatuneruii. [Ipapma, Heo6xooMMO OTOBOPHTBCH, YTO
u3-3a YPE3MepHO TIEAAHTHYHOTO CTU/A KHUIra KOoe-TIe MOoNy4YMnach
CKY4YHOBAaTOM.

B wione 2009 rojia s HanMcan CTAThio A caiiTa slate.com mopg Ha3Ba-
nueM Periodic Discussions (http://www slate.com/id/2220300/). Ona
HEMHOI'O nEPeCEKaeTCH c Marepuanum ITON .TJ'[aBIJ[. B craTbe s moj-
po6HO paccka3siBai, MoYeMy NoHafo6unock uensix 13 ner, yTo6ul
KOTIEPHMIIMI TIPEBPATHAICA M3 «paboyeil Bepcui» B MOTHONPABHOTO
4ieHa IePUOTUYEeCKON CHCTEMBI.

Kpome Cerpe, Illoknu u TTonuura Ha atoit obnoxke Tirme Takxke oka-
samuce: [Dxopmk Bupn, Yapnes [peinep, Ixon 3upepc, Honansp
[nasep, Ixowya Jlegepbepr, Yunnapp /In66u, Sasapp Iepcemn, Mcn-
nop Pabu, Snpapn Tennep, Yapnba Taync, [Ixefimc Ban Annen n Po-
6ept Bynsopn.

B aToit cratbe xypHana Time o «JlionAx rofa» cofepKanuch BhcKa-
spiBanusA [lloknu o pacoBoM Bompoce (OYeBUAHO, ABTOP CYMUTAN, YTO
sbickasan Illokm komnnument, Ho MeTadopa o bande gomkHa 6eima
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3By4aTh [MKO [IaXKE B Te€ TOABI, a CETOAHA OHAa KAKETCA MONpPOCTY
rHycHou): «Yunbsam Ilokin, 50 net, oTHOCKTCA K TOM peikolt Kate-
FOPHMM YHEHEIX, KOI'0 He BONHYeT MOTpebuTensCckan MPUMeHUMOCTh
M/IM IPaKTHYeCKasA LieHHOCTh ero uccnemosanmil. [lloxnn ormevaer:
“Bonpoc O TOM, HaCKOMbKO NIPMK/AJHBIM M HACKONBKO (pyHzameH-
TaNbHBIM ABMAECTCA TO M/IM MHOE MCCHENOBAHME, HAIIOMHHAET MHe
BOMPOC O TOM, CKOTIBKO HETPUTAHCKOI M CKO/IBKO €BPOIENCKONA Kpo-
BU MOXeT 6biTh ¥ Panbda BaHua. 3T0 He Ba)KHO, BaXXHO, 4T0 Pambd
Bany — Bennkui uenosex ».

STa cTaThA TAKOKE NMO3BONAET yhenuThea, uto k 1960 rony TBepHo 3a-
Kpemuaca Mud o ToM, yTo uMeHHO Llloknn aBIAETCA OCHOBHBIM H30-
6peTarenem TpaH3HCTOpa:

«®uauk-teopetuk Lloknm, moctynusumit Ha paboty B Bell Telephone
Laboratories B 1936 rony, cpa3y e nocne okoH4aHua MaccauyceTcko-
TO TEXHONMOMYECKOTO WHCTMTYTA, ObUT OfHUM M3 YIIEHOB KOMaHMbI,
HallefLIed NPAKTUYECKOe NMPUMeHeHHe TAKOMY ABIEHWIO, KOTODOe
paHee CYMTAIOCh KaGUMHeTHBIM HayYHBIM (pokycom. Peds umet 06 muc-
MONB30BAHMY KPEMHMA U repMaHMA B Ka4ecTBe (POTOIEKTPHIECKIX
anemeHToB. BMmecre ¢ xommeramm Iloknu monyumn Hobenesckyto
MPEeMMI0 3a TO, YTO CMOT MPEBPATHTH KYCOUYKM F€pMaHMA B MepBble
TPaH3UCTOPhl — KPOINEYHbIEe YMHbIE KPHCTA//Ib, KOTOPhIE CETOfjHA
HaXOsT LIMPOKOEe TpuMeHeHue B OypHO pasBMBaioLiefica oTeye-
CTBEHHOI /EKTPOHHO NPOMBIIJIEHHOCTH M AKTUBHO NPUXOAAT Ha
CMEHY BaKYYMHBIM TPyOKaM».

Boobfuie, Hay4Hasa cygpba Vas Hopgak Bbifanach 04eHb MPOTHBO-
peumBoii. Mpa yyactBoBana B OTKPRITHM 75-TO 37IEMEHTA, HO, KOra
ee rpyInmna nonbiTanack BbINENUTD 43-ii, 3Ta paboTa 0Kasanack NonHa
omnbox. OHa IepBO IpeficKasana BOSMOXHOCTb AJIEPHOrO pacnana,
onepeaMB KOJ/UIer Ha rofibl, HO IPMMEPHO B TO )K€ BPEMA NPHHANACH
[lOKA3bIBaTh, YTO NIEPHOAMYECKas CHCTeMa IPeBPaTHIIACk B Gecriones-
HEIi PETMKT, TaK KaK MHOTOYMC/IEHHEIE HOBBIE H30TOIIbI COBEPLICHHO
B Hee He ykmagwiBanuch. Hemonatro, mouemy Hoamak nymana, uto
K&KJBIif M30TON ABMAETCA CAMOCTOATENbHBIM 3MEMEHTOM, HO OHA
AeACTBMTENBHO TAK CYMTANA M AKTMBHO MPHU3BIBajla OTKA3aTbCA OT
[ePHOAUYECKOA CHCTEMBL.

3ra unrara Cerpe o Hopgak BaaTa us kauru «3nupuxo Gepmn — du-
auk», (B pYcCKOM IMepeBOfe KHMIA BhbILUIA B M3faTenbcTe «Mup»
B 1973 ropy. — Ped.)
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[Tonuer (BMecte ¢ konneramu Xapeu VtaHo, C. [xxoHaranoM CuHre-
poM M AijibeproM Yanncom) onpefenu, 4TO aHOManbHbI TeMOIIo-
61H BHI3BIBAET CEPIIOBMIHOKIETOUHYIO aHeMu0. [lna aToro yueHsie
TIPONYCTHIM 3[CPOBBIE M MOPAXKeHHbIE KIETKM 4epes refib B 97eK-
Tp}ltlECKCIM none. Knetku C HCIPMEUHJHHM I‘EMDI‘JIDﬁHHUM OTK/IOHM-
THCH B OFHY CTOPOHY, 4 KNeTKK ¢ CEPIOBMAHBIM reMOrIOGMHOM —
B NPOTHBOMNO/IOKHYK. 3TO 03HAYaNo0, YTO Pa3HOTHITHBIE MO/IEKY/IBI
0611agaoT NPOTHBONONOKHBIMM 3MEKTPUYECKUMM 3apAJaMHM. Takad
PasHMIIa MOITIa BOSHHKHYTh /IMIIb HAa MOMIEKY/IAPHOM YPOBHE, MEXY
OTAEMTBHBIMM ATOMaMMU.

Unrepeco ormetuts, uro nosxe Ppencuc Kpuk ymommman, kak
CH/IBHO Ha HETO TIOBAMANA cTaThs [lonuHra, B KOTOpON M3naranach
TEOPHA O MONEKYIAPHON NPHUPONlEe CEpNIOBMIHOKNETOMHOH aHEMMUH.
Ito 6bina Ta uNCTEMIAA MONEKYNAPHaA 6MOMOria, KOTOPOM TAK UH-
Tepecosanca Kpux.

WMnTepecHo, 4TO B HacTOALee BpeMA OHMONOrM Me[/IeHHO BO3Bpalla-
I0TCA K MCXOLHOMY TpefcTaBieHuio 0 Genkax, oOLIENPUHATOMY BO
Bpemera Muitepa. OHO CBOJIMTCA K TOMY, YTO HMEHHO benku — Ha-
Yano M KOHel| Bcell TeHeTHYecKoi 6uonornu, YueHble 3aHUMAIOTCA
MCCNIelOBAHMAMM TEHOB B TedeHWE NeCATHMETHII, HO 10 CHX MOp Jo-
CTHMITTH CPaBHMTENBHO HEMHOIOrOo. Ho CETOOMHA y)'(e MOHATHO, 4YTO
OJ{HM JNLIb FEHBl HE MOTYT OOBACHUTH YOMBMTENBHON CIOKHOCTH
HHMBBIX OPraHM3MOB, M Ha CaMOM Jie/ie CYI{eCTBEHHBIX tfl:laxmpon ro-
paspo Gonswe. VccnenoBanne reHoma GbUI0 BaXKHOM M yHOaMeH-
Ta/IbHOM paboToil, HO HACTOAIMI MPAKTHYECKMA M KOMMepYeCKMit
MHTEpEC MPeJCTaBIAET IPOTEOMHKA.

Ecnu 6BITb TOMHEIM, 3KCTIEPMMEHTHI ¢ BUPYCaMM, MPOBOAMBIIMEC
B 1952 rogy Anbpenom Xepiu u Maproit Yeits, GbIm He IEPBEIM MC-
cnefoBanuemM, nogreepausimmM, yro JTHK Hecer B cebe reHeTHyeckyio
HH(tlUPMa.L(HIO. BIIEPBI:[E 31O YILEI[OCIJ JOKa3dTh Ha OCHOBE OIbITOB
¢ Gaktepuamu, sunonHeHHBIX Ocpanbaom Jeepu. OH onybnukosan
CBOM pe3ynbTaThl B 1944 ropy. XoTa 3Bepy NpaBMALHO ONMUCANT PONb
JIHK, B nonyuenHble UM BBIBOJBI TIOHAYany Mano Kto nobepun. Ilo-
CTENEHHOE MPU3HAHME €ro MPABOTH HAYANOCh KaK pa3 K 1952 rofy, Ho
TonmbKo nocne sxkcnepumenToB Xepun — Yeia JHK crana npusnekars
BHHMaHMHE TAKMX KPYIHbIX Y9eHbIX, Kak Jlaiinyc [Tomusr.

Wmenno 3sepu, a Taxoke Posanuuy @paHknnH, HEBONbHO MOJCKA-
saBweit Yorcony n Kpuky, yro JJHK npencrapnser coboit geoitnyn
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CrMpaib, MEPBBIMM BCIIOMMHAIOTCA B YMCTe TeX MIofeil, KOTOpbie
ocranuchk Ges sacnyxennbix Hobenesckux npemuit. Ograko Ssepu
ymep B 1955 rony, a @panknun — B 1958-M, Torna kak Hobenebckan
npemua 3a orkpeitve cTpykTypnl JHK Obina mpucyxpena nuub
B 1962 ropy. Ecnu 66l KTO-TO M3 HUX GBI XXMB K TOMY BPEMEHH, TO,
CKOpee BCEro, TaKxKe Nnomy4un Oul ee.

OcHOBHbIE LOKYMEHTHI, Kacaiommuecs [TonMEra M €ro KOHKYPEHI[HH
¢ Yorconom u Kpukom, MOXKHO HaiiTH Ha BeTMKONEMHOM caifTe Ope-
FOHCKOIO FOCYJapCTBEHHOTO YHMBEPCHTETA, Tfje COOpaHbl M BhIMIONHKE-
HbI MaTepuabl coTeH cratedt u nuceM Ilonunra, a Takke cocTaBnera
JLOKYMEHTA/lbHaA MCTOPMHA, KOTOpaA HasbiBaeTcA «/laiHyc [lomMHr
u rorka 3a JJHK».

Cwm. http://osulibrary.oregonstate.edu/specialcollections/coll/pauling/
dna/index.html.

PacckaspipaioT, 9To nocne ckannana Bokpyr [IHK Asa IMonuur, xeHa
Naitnyca, orpyrana ero. [Tonunr, 6yny4n npakTH4ecKu yBepeH, 4To
pasrapaer cexpeT JHK, cHayama He CIMUIKOM ycepAcCTBOBal C pac-
4yeTaMu, U Apa HeffoyMeBana: «Eciu ata [JHK 6rima Takoit BakHO!M
npobnemoit, wero X Thl eto He 3aHuManca?» Tak unu unage, Jladinyc
MCKpeHHe mooMI xeHy. BoamoxxHo, OffHa U3 MPUYMH, [0 KOTOPOI OH
ocrancsa paborars B KanndopHMIICKOM TEXHONOrM4eCKOM HHCTHTYTE
M TaK M He nepebGpacsa B BepriK, HECMOTPA Ha TO YTO YPOBEHb pas-
BHMTHA HayKH TaM B Te FOJibl GBI/l 3HAYMTENbHO BbIlle, CBA3AHA MMEH-
HO ¢ ABOIL. []elT0 B TOM, 9TO OBMH M3 CAMbIX 3HAMEHMTBLIX npodecco-
poB bepknu, Pobept OnnenreiiMep, Mosxe CTABNIMIT PYKOBORHTENEM
MaHX3TTEHCKOTO TPOEKTA, B CBOE BpeMA MBITaNCA cobmaseuTs ABY,
u aTo npusopuno JlakHyca B ApocTs.

B kauecrse nocnefHei NOXKM AerTs HeoOXOAMMO OTMETHTH, YTO
paxe Hobenesckan npemus Cerpe mosie Gbiia oMpadeHa oOBuHe-
HMAMM (BO3MOXKHO, HeOGOCHOBAaHHBIMM) B TOM, YT0 OH yKpal 4y-
Kue MAeH, ITAHUPYA IKCIIEPUMEHTRI, CBA3AHHBIE ¢ AHTHITPOTOHOM.
Cerpe u ero komnera Oysu Yembepnen He orpuuanu, 4T0 He OFHM
paspabarbiBanyu MeTORH (POKYCHMPOBKHM # CO3AAHMA MYYKOB YaCTHI]
[pH NOMOLM MATHUTOB — B 3TOM UM IOMOTaN HEYCTynmamuBhii -
suk Opect [Tuyunonn. Ho onn nobasnany, yro uaen [Iuadmonn xe
OKa3aNmu Ha MX paboTy 3HAYMTE/ILHOTO BIMAHMA, M [JXKe HE YKasanu
€ro B KaueCcTBe COABTOPA CBOeH Hay4HOM crarbi. [losxe IInaumonn
Y4acTBOBA/l B OTKPEITHM aHTKHeTpoHa. [locne Toro kak B 1959 rogy
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Cerpe u Yembepnen nonyunnin Hobeneckyio npemuio, [Tnuunonn
Ha JoArMe rofbl oOMgenca u3-3a TOro, YTO ero JAoMiA npéuuu eMy He
pocranach. Hakoneu, B 1972 rogy Iluu4monu nopan nporus Cerpe
u Yembepnena uck Ha 125 Teicay ponnapos. [Ipasaa, cyaba oTeepr
ero — HO HE 13-32 HAYYHOW HECOCTOATENbHOCTH NPETeH3Nni, a u3-3a
TOTrO, 4TO OHUM 6BUIH NIpebABIEHE Oonee Yem yepe3 10 et nocne uc-
KOBOTO CITy4as.

M3 nexponora [Imudomnu, Bbimenniero B rasete New York Times
27 anpens 2002 ropa:

«OH Mor BeIIIMOKTL IBepb Baulero kabuHeTa U 3afBUTD, YTO Y HETO
NOABUMACH AyYIIad MAeA B MCTOPHH, — TOBOPUT JOKTOP YMITBAM
A. BeH1lefib, MOYeTHBIN CTApIIWMA HayuHBIK cOTPYAHMK HaimoHans-
HO# naﬁopa"mpuu BBPI(TIH M. HD)’PEHCE[, TakKKe HPHHHMBB].HHI"'] }r'-la-
CTHE B IKCIIEPMMEHTAX, CBA3AHHBIX C aHTHHeATpoHamu. — S 3nan
Opecra, y Hero GbUIN JECATKH MIEH, OH MOT BHIATD € IECATOK 32 MU-
nyty. Hekotoprie uz Hux 6s111 xopouu, gpyrue — Het. Tem He MeHee
f BCET/Ia CIMTAI ETO XOPOMMM (PM3HKOM, KOTOPEIH O4eHb MHOTO Clie-
Naj Afif HAITMX MCCIElOBaHMIA»,

Miopu rbHYT OT OTpaBneHMa TanmMeM i B Hatuu guu. B 1994 rogy
POCCMICKIE COMJATHI, paboTaBIIMe Ha CK/Iajie CTaphiX H0enpunacos,
OCTaBUIMXCA CO BPeMeH XO/IOIHO# BOMHBI, HAILNKN KaHUCTPY ¢ GenbiM
NOPOLIKOM, B KOTOPOM COAEPXKazncA 3TOT 3neMeHT. He 3HaA, ¢ uem
MMEIOT JIENO, BOEHHEIE, TEM He MeHee, NCNOMb30BANM ero B Ka4ecTBe
Tanbka M Jlake cMemuBanyu ¢ tabakom. PacckaspiBaloT, 4TO HEKOTO-
pBi€ CONJaThl Aa)Ke HioXanu ero. Bce onum sabonenn CTpPaHHRBIM, CO-
B-BPI.HEHHD HEDﬁ"hHCHHMHM HEJI}"I‘DM, HEKDTI‘JPHE ni HDCTPaﬂaBﬂ]HX
ymepmu. Ewe 6onee nesansHelii cayvait nponsousen B Mpake B Havane
2008 ropa: nBoe feTel NeTYMKOB-UCTpebuTeNEH YMEPnH, nonpobopas
NPa3HUYHbIA MUPOL, B KOTOPHI GuIn mogMeman Tanmiit. MoTHBEI
3TOTO MPecTYNNeHUA OCTANUCh HEBBIACHEHHBIMM, XOTA YTBepXna-
NM0Ch, YTO AUKTATOpP Cagpnam }()rceﬁ}{ npnﬁeran K MCIOAb30BaHMIO
TANnMHA.

B pasnnynbIx leTpoiTCKMX raserax uctopua [Iasuga Xana myccupo-
Basiach roflaMu, Ho caMad nogpo6Has cTaTbA 06 3TOM YeNnoBeKe IpH-
Haanexut nepy Kena Cuneepcraitea. OHa HaspiBaeTcs «PaiHOaKTHE-
Hhlii 60¥CKayT», BHIIA B KypHane «Xaprep» B HoaGpe 1998 ropa.
IMosxe CuaBepcTaifH HAMMMCA/T HA OCHOBE 3TOM CTAThH OJHOMMEHHYIO
KHUY. '
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Apxeonoru He TONMbKO M3YYWIM KOPKY, COXPaHMBLIYIOCA Ha MecTe
NOAAENBHOTO HOCA BENMKOTO ACTPOHOMA, HO ¥ O0HAPYXUAM Cnefsl
OTPaB/IEHMA PTYThIO, KOTOPas, BEPOATHO, ocefana y bpare Ha ycax.
BCBMD)I(HD, OH IMaYKancH B pTyTll BO BpEM}I CBOMX AKTHMBHBIX aMxXM-
MUYecKHX u3bickanmil, Canraerca, 910 Bpare ymep ot paspbiBa Mo-
4eBoro Nny3bipa. OgHax b1, Oyny4u Ha 3BaHOM YXKMHE, 3HAMEHMUThI
ACTPOHOM BbIIHT IMLIHETO, HO OTKA3a/CA OTIYYUTLCA B yOOpPHYIO,
IIOCKO/IBKY CHMTa/l, YTO 3TO OCKOpOMT aBrycteiiumx ocob. K Tomy
BpeMeHM, KaK Yepe3 HecKombKo YacoB bpare pno6panca moMoit, oH
yHKe He MOr MOMOYMTBCA M yMmep cnycta 11 gHeil, npoBefeHHBIX
B CTP&L]IHHX MYKH.I. MCTOPHH 3Ta CTana ﬂErEHJI;DfI, HO BIIO/THE BO3-
MOXXHO, 9TO MCTMHHOM NPUYMHON CMEPTH y4eHoro OblIO oTpaBie-
HME PTYTBIO,

BOT 13 KaKMX METAN/OB COCTOAT HEKOTOPblE AMEPUKAHCKUE MOHETHL:
HOBBIM TeHHM (McnonbayeTca ¢ 1982 roga) — 97,5% uMHKa, C TOH-
KHM MeHBIM MOKPHITHEM, CHHXAIOIUM KOonuYecTBo DakTepuii Ha
MOBEPXHOCTH MOHeThl. Crapbie meHHM Ha 95% coOCTOAMM M3 Mefu.
[TaTHIEeHTOBUK Ha 75% COCTOMT M3 Meiu, OCTaNbHOEe — HUKeNb, [le-
CATHLEHTOBHK (faiiM), MOHETHI B 25 LIEHTOB M NO/0//1apa Ha 91,67%
COCTOAT M3 MeJM, OCTaNbHOe — HUKeNb. JlonnapoBble MOHETH (Kpo-
Me KONMEKIMOHHRIX 30MO0THIX MOHET TAKOTO AOCTOMHCTBA) Ha 88,6%
COCTOAT M3 Menu, Ha 6% — M3 UMHKA, Ha 3,5% — M3 MapraHija ¥ Ha
2% — M3 HUKenA.

BoT eme Heckonbko MHTepecHbIX (akToB 0 BaHaauu. Hexoropsie
OpraHM3Mbl (110 HEM3BECTHbIM NPHMYMHAM) MCNONb3YIOT BaHaIWi
B K/IeTKaX KPOBM BMECTO Xesesa. H3-3a 3TOro HX KpOBb MOXET MMETD
KaK KPacHbII, TaK M APKO-3EMEHbIH, ¥ Tomy6oil IBET, B 3aBUCHMOCTH
OT TOrO, 0 KAKOM opraHu3Me uaer peds. [Ipu nobaBnenum B cTanb
BaHaI[H;{ 3HAYMTENBHO }'BCHH“IHB&ET KPEHOCTB CInaBa, KDTDpHﬁ I'IPH
9TOM OCTAETCH CPaBHMTE/IbHO JIETKMM (3THM BaHAAMH HaNOMMHAET
monubnen M Bonbdpam, cM. rnasy 5). [axe Tenpu Popp opHAKAb
sasBu: «Ecimu 6u1 He Ob110 BaHagua — He 65110 661 aBTOMOGMIA!»
JlaHHan «aBToOycHaA» MeTahopa — OfIHA M3 MYYINMX B XHMMH, TaK
KaK OHa O[HOBPEMEHHO M He3aMbIC/IIOBATa, M COBeplIeHHO TouHa. Ee
asropom ssnsetca Bonbdranr Tlaymm, otkpsisiuuit 8 1925 rony Ha-
3BAHHEIN €T0 MMeHeM «ITPMHIMI 3anpeTas. '

Hapany ¢ raponmsueM, MHorooOewaommM IpOTHBOPAKOBBIM Me-
TannoM cuuTaerca sonoto. OHo abcopbupyet uH}ppaKpacHble Ty4H,
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JIErKO IPOXOAALLKE CKBO3b TENO, M 1P ITOM OYeHb CHIBHO pa3orpe-
Baerca. Ecnu 661 6510 HaliieH criocob BHEAPATD B ONYXONH CrIenMathb-
Hbl€ YacTHIIBI, IOKPBITbIE 30/I0TOM, Bpay MOT Obl «3KapUThb» OMYy-
XOnb, He TIOBpPEX/]aA OKPYKaloljie ee 350POBLIe TKaHH. ITOT MeTox
6bin1 npennoxen Ixonom Kansnycom, 6usHecMeHOM 1 MH)KeHEPOM-
PafMOTEXHMKOM, KOTOPbIH, HaunHan ¢ 2003 ropa, nepenec 36 UMKIOB
XMMMOTepanuy, neiTasck mobopore neiikos. Iocne sTHX mpoLenyp
OH YYBCTBOBAN HEBEPOATHYIO TOUIHOTY M pasbHTOCTE, a TaKKe CTpa-
Jan oT oTHaAHMA, 06ypeBaBllIero ero nMpu BUIe MaleHbKMX AeTeli
B 6onbHuLe. TToaToMy [[KOH pemmna Haittn 6onee magamui cnocob
neuenna. OgHa>KIbl HOYBIO eMY NPHIIIA HA YM UfeA O pasorpeBaHuN
MeTa/iIM4ecKMuX YacTHIL, M OH cobpan MpOOHbIN IK3eMILIAP yCTPOii-
CTBa I 9TOH Lie/M, BOCTIONB30BABUINCD IPOTUBHAMM CO CBOEH KyX-
Hit. KaH3uyc npoTecTHpoBal anmnapar, HaloMHMB NOTOBUHY XOT-[0ra
PacTBOPOM C METANIOM M TIOMECTHB €T0 B KAMEPY C CMIbHBIM Pafiio-
uamydervem. HaunHeHHan MeTanmoM 4acTh GBICTPO 3a)KapHIach,
a BTOpas 9acTh 0CTA/Iach XOMOXHOM.

B maiickom HoMepe skypHana Smithsonian Beinuta ctatea Honorable
Mentions: Near Misses in the Genius Department («IToueTHble ymo-
MMHAHUA: HecocToABIMecH reHuu») o Crane Jlunpbepre, oTyasn-
HOM XMMMKe-3KcnepumeHTarope. OH nmoctaBun nepep coboii uennb
«IIPHHATD O3y KAXKJOTO U3 3MIEMEHTOB TEPUOAUYECKON CHCTEMEI»,
B craThe, B YaCTHOCTM, OTMeqaeTca: «/IMAGEPT He TONBKO OKas3ail-
cA pexopjicmerom CeBepHO# AMePHKM 0 OTPaBIEHMIO PTYThIO, HO
H OCTaBMII HEBDD&pa.’iHMOE CBHUOETENLCTBO O TPEXHEI[EHBHOM IITTQP-
6uesom sanoe — kuury Fear and Loathing in the Lanthanides. 9ra
paboTa yxe CIMTACTCA KIACCHYESCKOI»,

A moTtpatun poOpIX MoMYaca, MbITAACh OTHICKATH B MHTEPHETE
1pyn Fear and Loathing in the Lanthanides, noka we moman, uto
MeHA Hafynu. ITo#i KHUIM He cywecTByeT. XOTA KTo 3Haet? Bce
ITEeMEHTHL HD—CBOEMY CTPaHHHE, Bﬂpy[‘ H OT HTT'EPﬁHH MOXHO
3aXMeNeTh...

B 2003 rogy B xypHane Wired 6b11 ony6n1KoBaH KOPOTKMIL HOBOCT-
HOfl CIOXeT O BOIPOMAEHHH «CepeGPAHOro MEKAPCKOro LIapIaTaH-
CTBa» B MHTEpHETE. BOT MCTHHHBIN NiepA: «B mocneiHee BpeMA BO BCe
CTpaHe BpaiM PErMCTPUPYIOT HACTOALIMIA BCI/IECK CTyYaeB aprMpHH.
Tak, poxtop Bunn Pobeprcon, mepmuumunckuit gupexktop Llenrpa no
NeveHHI0 oTpaB/ieHnit, Cuat, 3ans/seT: «3a Noc/IeAHKe IIONTOPa rojia
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B MO€H MpaKTHKE 61:1.‘10 mecTb CTyvaeB OTpaB/IEHWA C'BP'BGPOM H3-3a
MCTIONb30BaHMA TAK Ha3bIBAEMBbIX MMILEBbIX f06aBOK. 10 Gbiny mep-
Bble T0J06HBIE CITy4au B MOEH ITOTYBEKOBOM IPAKTHKE,
YTBepXaeHie O TOM, YTO Ha MOIEKYIAPHOM YPOBHE BCe JIIO/IM ABNA-
I0TCA «IeBOCTOPOHHMMM», MOXHO MPHHATH NMIIbL C HEKOTOPOi Ha-
TaxKOM. XoTA Bee GenKku JefcTBUTENbHO 3aKPYYeHb! BEBO, BCE HATIH
yrinesonsl, a Takxe JIHK sakpyuenst snpaso. Tem He MeHee OCHOBHO#M
BRIBOJO Hacrepa OCTAaeTCHd BEPHBIM: B CAMAIX Pa3HBIX YC/IOBHAX HAlIM
OpraHM3smbl CIIocoOHbI MPUHMMATh M NepepabaThiBaTh AMIIb TaKHMe
OPraHMYecKiue MOMEKY/bl, KOTOphie MMEIT HYXKHYIO0 XMPa/lbHOCTD.
Hamm xneTkn He Mornm 6bl TpaHcnupoBsate Monexyny JHEK, sakpy-
4YeHHYI0 BNI€BO, a eC/ii 6bl HaC KOPMMIY «1€BOCTOPOHHMM» CAXapoM,
MBI OBl TOOHANH,

Manpunka, xoroporo [Tactep Baineunn ot Geuencrsa, spanu JKosed
Meiicrep. [Tosxe on cran pabotars cropokem B uHcTuTyTe [lacTepa.
OCTpr[ Tparusm ero C}'II,I:‘GH 3aKNI0YAETCA B TOM, 9TO OH NPpORO/Xan
paboTaTh Ha 3TOI AOMKHOCTH emwe B 1940 rogy, Korga HEMIB OKKY-
nupoBanu Ppannuio. Korma ogun Hemeukuit odpuuep nmorpeboran
oT Meiictepa, 3apejoBaBIero BCeMM KM0YaMM, YTOGB TOT BCKPHIN
rpobuny IMactepa u mokasan HeMIY KOCTH BETMKOTO y4eHoro, Mei-
CTep COBEpHIM/I CaMOYOMIiCTBO, YTOOB He OMMYCKAaThCA O TAKOro
HaJ|pyraTenbCTBa.

Komnauus «MT' ®apbeuuHAycTpU», B KOTOpoit paboran [lomark,
BCKOpe npuoGpena nevanbHY HSBECTHOCTh BO BCEM MMPE, TaK Kak
SaHANACh MPOM3BOACTBOM HHCcekTHUMAa «lluxnon-B». Hauucrn
UCTIONB3OBANK ITOT CMEPTOHOCHBIN ra3 IpM MaccoBoM yOuiictse
Y3HMKOB KOHLEHTPAI[MOHHBIX JIarepei {nonpoﬁl-lce 06 3aTom pac-
ckasaHo B rnase 5). Komnanus pacnanace BCKope Nocne OKOHYa-
HuA Bropoit MupoBo# BoiiHbL. MHOrMe U3 ee pyKoBOIMTeNeH B Xofie
Hioprbeprckoro npouecca ObimM 0OBMHEHbI B BOEHHLIX TIPECTY-
nnenuax (npouecc «CIIA nporus Kapna Kpayxa u np.») 3a copei-
CTBME HALMCTCKOI arpeccuMu M KecTOKOMY 06palieHHIo ¢ y3HMKa-
MM ¥ mneHHbIMu conpaTamu. Cpemn ¢upm, o6pasoBaBuinxca no-
cne pacnaja «MI' @apbennupycrpu», cerofiia HanboMee H3BECTHDI
Bayer u BASE

Tem He MeHee XMpanbHOCTh O6GHAPYKMBAETCA M HA IPYTHX YPOBHAX
MHMpO3[aHiA — oT cybaToMHoOro no cBepxranakrnyeckoro. Pammuoak-
THBHBII 6eTa-pacnaj Ko6anbTa-60 — 3TO aCHMMETPUYHBIN ITPOLIECE,
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M KOCMOJIOTH YK€ MMelOT MpelBapHTeNnbHbie OKa3aTeNbCcTRa TOTO,
YTO COMpajbHblE TAMAKTHKH, pacnonoeHubie Haj, CeBepHbIM MMO-
JIOCOM Hallieif ralakTMKM, 0ObINMHO BpPaLlaloTCA M0 YaCOBOM CTPenke,
a e, 4YTO HaxopATcA nog K)XKHbIM ITONI0COM, — IIPOTHUB YaCOBOM.
HenaBHO HEKOTOPLIM YHEHBIM YAaNnoch ONPEAeNuThb, MOYEMY IIaTO-
norugeckue adexTh TANMAOMUA HE NPOABUIMCE B XOJIe KITUHMYe-
ckux ucnbiTanmi. [lo HeKoTOpBIM NPUUMHAM MONEKYIAPHOTO Xapax-
Tepa, TAIMAOMMU]] HE BbI3IBAET BPOMKAEHHBIX OTKJIOHEeHWH Y MBILIAT,
a HeMellKas KOoMNaHuA «[ploHeHTanby, NPOM3BOAMBIIAA TAMTUAOMM],
He NTPOBe/ia NOC/E ONBITOB Ha MBILIAX TIATE/IbHBIX MCC/IEJOBAHMIA Ha
mioaax. B CLUIA ranupomup Tak ¥ He ObII JONYLIEH K IPUMEHEHHIO
mna GepeMeHHbBIX XKEHIMH, NOCKOIbKY PYKOBONMTENDb YIpaBlneHHA
no KOHTPOHI{) Ka4eCTBa NMHUIIEBbIX ‘I'IPD,I[YKTCIB H ﬂeKapCTBEHHHx HPE—
naparoB ®penicuc Ongam Kency He nogamuuica fasnennio no66u-
CTOB M He MPONYCTWI TOT NpenapaT Ha aMepUKaHCKMA phiHok. Mn-
TepecHo, 4TO B HACTOsAIlee BPeMA TaJMIOMM]I BO3BPALAeTCA B Me-
MULMHCKYW NPaKTUKY — HApUMEpP, OH OKasalcH MCKIYHTENbHO
adupexTUBHBIM CPEACTBOM OT MpoKassl. KpoMe Toro, 3To xopotuee
MPOTHBOPAKOBOE CPEACTBO: TANMAOMMJ 3aMEIIAET POCT ONMYXONEH,
TAK KaK MpPenATCTBYeT (GOPMHPOBAHMI0 HOBHIX KPOBEHOCHBIX CO-
cynoB. VIMEHHO 3TO CBOHCTBO Ta/lMJIOMUAA BbI3bIBAJIO BPOXKIEHHbIE
YPOACTBa: 39MOPHOHEL He IIOMY4anu JOCTaTOYHOr0 KONNYecTBa uTa-
TeNbHbIX BELECTB 1A PasBUTHA KoHedHocTeH. OfHAKO O MOMHO-
TO JIOBEPHA TAMMAOMMAY elle Aaneko. B GonblmmHCTBE rocymapcTs
AEHCTBYIOT CTPOTME MpPaBUTENbCTBEHHbBIE MPOTOKOMBI, 3ampella-
mue Bpa‘iaM HasHa4YaTh TAMHIOMMI HKEHIIMHaM ,quOpOJIHOI'O BO3-
PECTE, I:[CICKDJ'I]:K}’ Ha MOMEHT Hadana JedYeHMA OHH MDI')’T 0OKa3aThCcAa
GepeMeHHBIL.

Yunoam Hoyns passepHyn MOeKy/y, pasopBsas BBOMHYIO CBA3b. Kor-
[ia atoM yrnepopa ofpasyeT IBOiHbIE CBASH, OT HETO OTXOJAT BCETO
TPH «MOCTHKa» — [{Ba OfMHOYHBIX ¥ OfMH KBOHHOM. JNMEKTPOHOB MO-
HP’E)KHEM}' BOCEMb, HO OHH pacnpenenenm M’E}Kﬂy ﬂByMﬂ CBAZAMM.
Atombl yraepoga, cBA3aHHblE [BOMHBIMM CBA3AMM, obeiuHo ofpa-
3}']0'!' TPE)H‘DII]:HHC MDBEKYH}.'I, I'EOCKOJ'IE-K‘Y B TAKOH CTPYKTYPE INeK-
TPOHBl OTAANAKTCA JPYT OT JAPYra Ha MaKCHMMa/lbHbl#A yron — 120°.
Korga nmBoiiHas cBA3b paspeiBaeTCA, TPH CBA3M aTOMa yIiepoaa npe-
BpaulalTca B 4eThipe. B Takoii cuTyauum gnsa MakCMManbHOTO yane-
HMA MEKTPOHOB APYT OT APyra MOMEKYNa JOMKHA GBbITh TPEXMEPHO#
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(TeTpassip), a He miockoit (KBajpat). Yron Mex/y BepLIMHAMM KBa-
ppaTa cocrasiaser 90°, a Mexpgy BepmmMHamy TeTpasgpa — 109,5°
Ho nononnuTtenbHas CBA3b MOXKET OTXOINTD OT MO/IEKY/bl KAK BBEDX,
TaK ¥ BHM3. B peaynbrare 06pa3yroTca MoeKybl ¢ IPaBOCTOPOHHEI
MY TEBOCTOPOHHEI OpHUeHTALIHEI.

Opue npenofapaTens U3 KoanenXa KaK-TO HEBEPOATHO YBAEK MeHA
MCTOPUER O TOM, KaK HECKONIBKO 4eNoBeK Morubnu 1s3-3a yuyueHus
a30ToM Ha yckoputene wactuiy B Jloc-Amamoce. 310 nmpoMsoliio
B 1960-€ rogsl, npu 06CTOATENLCTBAX, OYEHD HATIOMMHAIOLIMX TPATe-
puio, cnyuusinyioca B NASA. [locne storo cobpitua B Jloc-Anamoce
MO} IIpenojaBaTeNb Bcerga Ao6aBIAn NATh NPOLEHTOB JIHMOKCHAA
YINEpoAa B Te Ta30BHIE CMECH, C KOTOPBIMH €My MPUXOIUIOCh pa-
6oTarh Ha YCKOPUTENAX YacTHI] — B Ka4YecTBe Mephl Ge3onacHocTy.
IMossxe on mucan Mue: «OKa3anoCh, 4T0 9TA NPEJOCTOPOIKHOCT MHE
Hpﬂ]‘DJI.HﬂaE.b — BCEro rogoM rno3xe oguH aCﬂHPaHT, DHEPH'IUP YC'Ta-
HOBKM, COBEpILMI Ty ke omuOKy [3albin BbIKaYaTh MHEPTHEIR Ias
M BIIYCTHTh HAa €r0 MeCTO BO3AYX, Oorathlit kucnoponom). S Bowen
B KOPNYC, HAXORUBLIWIICA MO BEICOKUM JIaBNEHHEM, MOTHLIA UHEPT-
HOTO rasa.,. To ecTh He ycniesl BOWTH, TOTOMY YTO €fiBa A MPOTUCHYI-
CA MIeYaMH B OTBEPCTHE, KaK yoxe Obil B OTYASAHMM, a MOM JIErKue
Hajgpeisaauck: “Bosayxa! Xors kanmo sosgyxal™ B o6praHOM BO3-
nyxe scero 0,03% puokcuia yriepopa, B TOM €AMHCTBEHHOM BJlOXe
ero 6ou1o B 167 pas 6onbLue.

K cBoemy cThify u yHukeHuo, npasutenscteo CIIA B 1999 ropy
61O BEIHY)K/IEHO MPHU3HATH, YTO 26 THICAY yYeHBIX M mabopaHTOB
HaMEpEeHHO TIOJBEPT/IM BO3/IEACTBMIO BBICOKMX [103 MOpPOMKo0Opa3-
HOro 661}}{}1}“{5{. GTPEBHCHHE 0OKa3anoch TAKMM CHMAbHBIM, YTO y co-
TeH M3 HUX PasBU/ICA XPOHMUecKui Gepunos um paccTpoiicTea,
CBA3AHHDIE ¢ 3TOH 60Me3HbI0. BONBIIMHCTEO U3 OTPAaBUBILMXCA MIO-
meit paboTany B aspoOKOCMUYECKOH, 060POHHONM TPOMBIIIEHHOCTH

‘M aTOMHOM IHEPreTHKE. Hpaau’mnhcrao pemnng, 4To 3T OTPACTH

C/IMLIKOM BaXKHBI, YTOOBI MPMOCTAHABMMBATD MM TOPMO3MTD MX Pas-
BUTHE. HDE)TDM}' CTaHI[ElPTlJI no DﬁECHE'-IEHlﬂD 6E3CIHECHOCTH 30ech
He COBEepUIeHCTBOBA/MNCH, a TAKXKe He MOJILICKMBAIMCh a/lbTePHATH-
Bbl Oepunnuto. B Pitisburgh Post-Gazette B cpeny 30 mapra 1999 roga
BBIIIMA OMMHHAA obnuuuTenbHaA CTaTbkA, NOCBAILIIEHHAA 3TOH TeMe.
Ona Haspieanack Decades of Risk («[lecatunerna pucka»). CyTs aToit
CTaTbu MepefaeT OfMH M3 MOA3AronoBKoB: «CMepTeNbHEIN aNbHC:
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NPOMBINIJIEHHUKOB ¥ TPaBUTE/bCTBO MHTEPECYET OpYXMe, a He
paboune»,

I[IpaBpa, yuenste u3 Llentpa Mownenna B @unapensdun, CIIA, cun-
TAKT, 9T0 KPOME CMAJIKOT0, KMCIOTO, CONEHOTO, TOPBKOTO M OCTPOro
BKyca (yMaMi) HenoBeK TakKe pasauyaeT OTeNbHbIA YHMKAIbHbIN
BKYC Kanbuusa, YueHble yOefuTebHO MASHTHDHMUNPYIOT €0 ¥ MbI-
ILEli, HEKOTOPbIE /IFOIM TAKJKE MOTYT NOYYBCTBOBATH, YTO Boja 060-
rameHa kanbuueM, Ha 4to xe noxox Bkyc kanbuma? Bot Beimepsxka
13 IOK/IAZIa O pesynbTaTax Mccnenobanuii: «Kanbiuit Ha BKyc Hano-
MMHAET KaNbIUH, — YTBEPXKAAET [Benynit uccnemoBarens Maiikn]
Topnodd, — Gonee TouHoro cnosa He nofio6parb. OH rOpbKMil, BO3-
MOMHO, “I}'Th kucnopat. Ho He MONbKO,; TAK KaK y HAacC eCTb CreManb-
HBIE PeLUENTOPS], PAasNNYalolMe MMEHHO Ka/IbLMi»,

Pententopbl kucnoro Tarke uHorga Hac obmanbiBalor. Onn pearm-
PYIOT MpeMMYIIeCTBEHHO HAa MOHBI Bojopoga, H', o B 2009 ropy
y4eHBIE€ JOKA3a/M, YTO OHH MOTYT BOCTIPMHMMATh M IMOKCUJ yT7e-
popa. Yrmekucnsii ras, COz, COeNMHAETCA C BONOA, H;O- u obpasyer
cnabyio yronsnyio kucinory, H,CO,, — BO3MOXHO, MMEHHO NIO3TOMY
peuenTopsl KMCAOro oxueasorTcs B npucyrcrBun CO,. Bpauu 00-
HApYXWMIM 3TO AB/ICHHE, TAK KaK HEKOTOPBIE NPENapaThl NOJaBIAIT
crnocoOHOCTb OLIYIIATh AUOKCH] YINepona Ha BKyc. Bosuukaer du-
BHONOTHYECKOE COCTOAHME, Ha3biBAEMOe «IIaMMAHCKui 6mio3». Ilpu
HeM BCe Ta3MpOBaHHBIE HAMMTKYU KaXKYTCA BBIIOXIIMMMCA.

B miobom cny4ae, xuth [Ibepy ocraBanock Hegonro. IpHect Pesep-
¢opa, obnagaBimit 06pa3sHOK MAMATEIO, OGHAXK/[bI PACCKA3HIBATI, KAK
Ileep Kiopu peMOHCTpHMpOBal emy NOPasMTENbHBIV IKCOEPUMEHT
€ CHAKWMM B TeMHOTE pafueM. B Tycknom senenoparom caete Pesep-
¢dopn saMeTHn ypomIHBEIE HIPaMbl, NOKPhIBABIINE ONYXIIHE BOCIA-
nenHble nansifst [Ibepa, 06paTin BHUMaHMe, KaK CIOXHO TOMY 610
YXBaTUTh IPOOMPKY M YIPABAATHCA C HEIO.

Iogpobree o cynpyrax Kiopi Bbl MOXKeTe [IPOYMTATh B BEMTMKOMIEN-
Hoi kaure el Jxonc The Quantum Ten («KpanToBas fecarkan).
B atoii pabote pacckasano o0 yIMBHUTENbHO HEONHO3Ha4HOM M Bec-
IIOKOMHOM paHHeM NlepHofe Pa3BUTHA KBAHTOBOI (GU3UKK (mpuMep-
Ho o 1925 ropa).

Camoii M3BECTHON XKePTBOIl 3TOTO PafIMeBOro MOMENaTeNbCTEBA CTaN
CTaNenuTeHHBIA MarHaT J6eH baitepc, BRMuBaBLIMi Mo 6yTHINKe pa-
AMeBoil Boibl «PaguTOp» KaXK/IbIiA feHb HA IPOTAXKEHMM YEThIPEX /leT.
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[pompiuieHHuK 6611 y6eXIeH, 4T0 3T0 CHaloObe OMOXKET eMy 06-
pectu Gecemeptie. OH yMep OT paka, MelieHHO 3a4axHys. Ho Baii-
epC OTHOCHIICA K Pafinio He Gonee paHaTHUHO, YeM MHOTHe Jpyrue
MIOfY; Y HETo TIPOCTO OBINMM CpefcTBa, NMO3BOMAABIIME MHTh CTONBKO
3TOM BOJIbl, CKO/IBbKO 3abnaropaccyamrcs. CraTbsi O €T0 CMEPTH BbI-
uina B rasere Wall Street Journal nop saronosxkom «PagueBas BogM4YKa
noMorana, noxKa oH MOr OTKpBIBaTh POT».

06 oTkpbiTK radHuA NOAPOOHO paccKa3aHo B KHUre Ipuka Cxeppu
The Periodic Table — nogpo6roit  npekpacHO HOKYMEHTUPOBAHHOI
pabore 0 TOM, KaK cO3jlaBanach MepuojjMyeckan cucteMa. ABTOp Mc-
cnepyeT nopoit crpannsie dpunocodckme BITARE M MEHTANTUTET TEX
J‘HﬂﬂEﬁ, KOTGPIJIE CTOHTH Y e MCTOKOB.

Xepemy cTaBul OMBITHI C TAKENOA BOIOI Ha 30/I0THIX pbidkax M Ha
cebe, B pesynbrate HeCKONBKO pbifok morun6m.

IunGepr JIbouc Tak:Ke MHTEpeCcOBANCA THAKENON BOROMH, B MOCHen-
HMIl pa3 MONKITaBUIMCL TOMyunTs HobeneBcKylo npemMuio B Havane
1930-x rofloB MMEHHO 34 MCCIEIOBAHMA 3TOrO coemunenua. Msiouc
3Han, 49ro Taponsn KOpu oTkpbin feiiTepuit — TsKebI BOROPOL,
B aTOMe KOTOPOTO COZIEPKMTCA HEATPOH, M 3TO OTKPhITHE TAHET Ha
HobGenesckywo npemuio. 3T0 NOHMMANK M BCE OCTA/IbHbIE YYEHBIE
B MHpe, BK/o4aa camoro [aponbaa. [lo atoro HayyHas kapbepa I0pn
CKNTafibIBaNach Ha PegKOCTb HEYAA4HO, TIOPOi BBI3bIBAA HACMeENIKH
€O CTOPOHBI TecTA ¢ Temei. Ho cpasy nocne oTkpiTia geittepus ox
npuiIen RoMoit M 3aasunm: «Jloporas, Teneps Bce Hallm npoﬁuemu
pelenbi!»

Jprouc pewnn He yIrycTHTb CBOM KYCOK 3TO/ rapaHTMPOBaHHOM 1pe-
MMM, HCCeoBaB OMONOrHYecKMe CBOMCTBA BOAH, COlepXKaieit Ta-
XKenpii Bofopor. Takaa niea BOSHMKaNA He TONbKO y Hero. PakynbreT
¢uauku Yuusepcutera B Bepxnu, Boarnasnsembiit Ipuectom Jloy-
peHcoM, CTy4afHO PACcIonaran CaMeIMM DONBIIMMY 3aracamu TsKe-
no# Bofbl B Mupe. ¥ uccnenosareneii 6uin Lensiii 6aK BOAbI, KOTOpas
rojiamMy MCIONDb30BANACh B 3KCIIEPMMEHTAX, CBA3AHHBIX C M3Y4EeHHEM
PanMoOaKTMBHOCTH, M B 3TOM pesepByape HaKONM/IOCh NOCTaTOYHO
MHOTO TAXeN0ii BoAb! (fecATKH rpaMmMoB). JIblouc yMonan /loypesca,
4TOOHI TOT MO3BONKMN eMY OTHUABTPOBATh TAXKENYI0 BORY, u Jloypenc
COTNACHM/ICA — C TeM ycnosueM, 4To JIblouc BepHeT eMy BOJLY, KOT/ia
3aKOHYMT CBOM IKCITEPHMEHTBI, IOCKONBKY 3TO BEIECTBO MOXKET I10-
HamoOMTBCA 1A ONLITOB W camomy JloypeHncy.
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Jbiouc gan takoe obemwanue 1 HapyLiun ero. Buigenus taxkenyio Bogy,
OH pelIM/I HANIOUTE €0 MBIIb U TIOCMOTPETh, YTO IpousoigeT. OguH
M3 cTpaHHbIX 3¢)pEeKTOB TAKENO0Il BOALI 3aK/IIOYAETCA B TOM, 4TO YEM
Gonble ee Mbellb, TEM CHIBHEE PABKUTACIID XAXK/AY, TOCKOMBKY Op-
TaHM3IM Heé MOXKeT mepepabaThiBaTh Takyw BOLY. XeBelu MU TaKe-
J'[)"lﬂ BOI[}' B HMYTOMXKHO MajbIX NO3aX, NO3TOMY E€ro OPraHMsM 3TOro
JadKe He 3aMETH/I, d BOT MBIILKa JNbronca meﬁana T}I}KE,TIY]D BD}])’ He-
CKO/IbKO 4acOB, IOKa He yMepna. 3a Takoe M3ollpeHHOe YOMiCTBO
by Hobenepckyio npeMuio, KOHeYHo, He npucynuay, a Jloypenc
6ui BHe cebA OT APOCTH, Y3HAB, YTO BCA €T0 APATOLICHHAA TAXenas
BOJIa I0CTanack HMOXacTOMY TPBI3YHY.

CIetIJaH (ManaHc, chlH Kasnmnpa Qansca, B HaACTOALEE BpeMA 3aHM-
MALMIt OCT N0YeTHOTo npodeccopa Mo TEPAnuK BHYTPeHHMX 60-
ne3Helt Ha MenMUMHCKOM (akyabreTe MUYMIaHCKOrO YHHBEPCHTETA,
mo0esHo NpefocTaBM/l MHE CIIPaBKy MO 3TOMY BOIPOCY, NpHCIaB
CNeAyIoLIee MEKTPOHHOE MMChMO:

«B 1924 romy mMHe 6Bi0 BCEro 1LEcTh MeT, HO nubo yie Torma, mubo,
OHPE)IEIECHHCI, B IICICJIEJI)"['DII.IHE Togbl s HEﬁCTBHTCHbHD CAbIIIIAM OT
OTIIa PaccKa3kl O HEKOTOPBIX JeTaasx 9Toi ncropun ¢ Hobenesckoi
npemueii. CBefileHMA O TOM, YTO CTOKIOIbMCKaA raseta onybnmkosa-
7na cTarsio ¢ 3aronoBkoM “K. @aaxc B mare or HoGenerckoit npemun”
(He 3Hal0, KaKaA HMEHHO MPEMMUA MMETACh B BUMY, O XMMHH M/ MO
thuauke), He BhIMbICEN, a uMcTan mpasfa. A cam Bupmen sxsemnap
aToi rasetsl. Taioke MOMHIO, 4TO B 3TON raseTe ObUI CHUMOK MOETo
oTUa, MAYIIero Ha ()oHe CTOKIONBMCKOre 3f1aHusA (BOSMOXKHO, che-
MAaHHBIA paHee) B o(hMIMATLHOM KOCTIOME, HO TOL[A BCE TAK XOIM-
JIK... A C/BILIAJT, YTO KAKOM-TO BAMATENbHLIN YwieH HobeneBckoro Ko-
MHUTeTa ONIOKMPOBa/l MHULHATHBY MO NPHCYXKAEHUI0 IPEMMM MOEMY
oTuy. JIoCTOBEPHOCTD 3THUX YTBEPIEHMI MPOBEPUTh CIOKHO, pa3-
Be 4YTO KTCI-HHﬁ}'ﬂh MOr 6]:1 HPOBEPHTB TIPO’I'D](O}I 3ATOro COBEeUlaHMA.
Cuuramw, 4ro 370 cekperHas mHbopmaiua. A 3Haw, 4To MOW OTel]
paccumThiBal nony4uth HobeneBckyio npeMuio, TaK Kak B IM4HBIX
pasroBopax eMy 06 3TOM Ja/MM 3HaTh HEKOTOpLIe OMM3KMe CBeAyLIne
mopu. OH 0XHIan, YTO MOMYYHT €€ B CEAYIONMe TOfbl, HO, KaK BEI
3HAETE, ITOTO He MPOMIOUIIOY.

Ecnu 6b1Th TOYHBIM, MeiitHep u [aH HasBanu NOTy4YEHHbIA UMM 37e-
MEHT HHPOTD&KTHHHI:I», HO B ].949 I"CIJZ[Y }"'—[EHHG CDKPaTHILH aTo Ha-
3BAHME Ha OIHY «O»,
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BenuxonenHelit aHanus ponu MelTHep, [aHa W neTanei mpucyxie-
uus HobeneBckoit npemMuu cfienaH B CTaThe, ony6nMKOBaHHOM B BbI-
nycke xypuana Physics Today 3a centabps 1997 roga. Cratbs Hasbi-
paerca A Nobel Tale of Postwar Injustice, nanucana 3nusaber Kpoy-
¢opa, Pyt Jlesun Caitm n Mapkom Yokepom. Mmenno 13 Hee B3ATa
NpPHBENCHHAA B OCHOBHOM TEKCTE UMTaTa O MeﬁTpr‘

[Tocne Toro Kak Ha3BaHHE /1A HOBOI'O 3/eMeHTa ObUIO NPEAIOKEHO,
OHO paccMaTPUBAETCA TOMBKO OJ[UH Paa M TOMBKO 1A 3TOTO 3/1eMeH-
ta. Eciin cBupetenscTBa 00 OTKPLITHH 3/1eMeHTa He MOATBEPXAal0T-
csi MM MexyHapoAHBIf COI03 TEOPETHYECKON M MPHKAAfHON Xu-
muu (MIOITAK) orBepraeT npennomxeHHoe Ha3BaHnue, To ero 6ombime
Henb3A BHIABUTaTh. B cnyuae ¢ Orro [anoM 3To MOXKET NOKasaTbeA
CTIPABE/TUBLIM, HO TIO TEM K€ MPaBUNAM HM OIMH 3MEMEHT yXKe He
MOXeT OBITH Ha3BaH «wKOMMOTHEM» B decTh Mpemepuxa unu Mpen
Honno-Kiopu, nockonbky 510 HaspaHue opuIHaTbHO paccMaTpUBa-
nock s snemenrta Ne 105. HeuspectHo, 6yeT nu elle offMH LIaHC
y «[‘HOPCHH», BEPOH'THO, Ka}(Dl.:I-T{l IIEMEHT ynacrcn Ha3BaTh «3JIIr'M-
opcuem», xora MIOITAK ckenTr4yecKM OTHOCUTCA K MCIOMB30BAHMIO
B Ha3BaHMM 3MeMeHTa U UMeH, i damunuit. Tak, Hekorna 6bi1o oTKIO-
HEHO HaaBaHHe «HUIbCOHOPHIT», HO smeMeHT N¢ 107 651 Ha3BaH npo-
cro GopueM, XOTA 9TO penieHMe M He YIOBIETBOPH/IO OTKPHIBIIYIO
€r0 3anajHOrepPMaHCK Y0 MCCIEOBATeNbCKYIO TPYINY, TaKk KAk C/I0BO
«6Opuit» CIIMIIKOM HATIOMMHAeT «6op» u «Gapuii»,

Tot ¢akT, 4T0 CoeNMHEeHUA 30/10Ta 1 Te/UTypa BliepBble 0OHAPYKeHbI
B Konopapo, oTpasunca Ha KapTe LITATa: TaM COXPAHM/CA laxTep-
CKMIf FOPOJIOK TIOf] Ha3BaHMeM Tenmypun.

3pecs xotenock Gbl MOACHUTH HECKONMBKO INMPOKO PacTIpOCTPaHEH-
HBIX TEPMWHOB, KOTOpble 4acTo myraioT. JIIOMUHECHEeHIMA — 3TO
obiee Ha3BaHMe BCeX ABNEHWH, CBA3AHHBIX C MOTNIOIEHHEM W M3ITY-
YyeHHeM cBeTa., (PIyopecleHLMs — 3TO OYeHb GbICTPOTEYHBINH Npo-
1ecc, OnucbIBaeMBblil B AaHHOW T1ase, PocdopecieHIna HanoOMUHaeT
dayopecuieH1M0 — B Hell YHACTBYIOT MOZIEKY/IB], [TOITOI{A0INE Bhl-
COKOYACTOTHBIN CBET M Manyualolniue HuskovactoTHsit. Ho docdo-
pecumMpyioLe MONEKYIhl HAKAIUTMBAIOT SHepruio, Kak 6Garapeifku,
M CBETATCA elie JOBO/ILHO JIOITO Tac/ie TOTo, KAK CBeT BHIK/TIOYAlOT.
QuerupHo, 06a TepmuHEa — (uyopecuenuns u pocdopecuenuns —
NPOM3IBONHEl OT Ha3BaHWI INMEMEHTOB M3 MEPHOAMYECKON CHCTEMBL
910 coorsercrBenHo ¢rop u dochop — npa Hambomee BaKHBIX
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3MeMEHTa B TeX MOMEKY/lax, B KOTOPHIX XMMMKaM BIEpBbie YAaNnoch
OGHApPYKHUTb ITH ABTEHMA.

Cornacro 3akoHy Mypa, KOnH4YecTBO BBIYMCINTENDHEIX 3/IEMEHTOB
Ha KpMCTalne MHKPOCXeMbl YIBaUBAEeTCA pa3 B nonropa roga. Mu-
TEPECHO OTMETHUTh, YTO 3TOT 3aKOH OCTAETCA CNpaBeANHB C KOHLA
1960-x. Ecnu 66l OH IeACTROBAN M B aJIOMUHWEBOH TIPOMBINITEH-
HOCTH, 4epes 20 NeT MOC/Te OCHOBAHMA KOMNAHMA «AJKOa» HOMK-
Ha OBIna OBl npousBopuTh 20 TOHH MeTanna eXegHeBHO, a He 45.
Hrak, anoMuHMIT MOKa3an XopoLlMe pe3ynbTaThl, HO HE CMOT CpaB-
HMTbCA B YCIIE€Xe CO CBOMM COCENOM IIO IEPMONMYECKON CHCTEME,
KPeMHUEM.

CylecTByioT pasHbie JaHHble OTHOCMTENbHO BETMYMHBI KamWTala
Yapnesa Xonna K MOMEHTY ero cMeptu. 30 MUIIMOHOB A0/TApOB —
3TO MaKCMMajbHasA oLeHKa. BosMoixHO, myTaHMIla BOSHMK/IA M3-3a
TOTO, YTO CTOPbl O HacaecTBe XO/1a NPOIO/KA/INCD B TEYEHME ellje
14 net nocne ero cMepTH. TpeTb ero coctoanusa oromna ObepnuH-
CKOMY KOJIEMXKY.

Liurara us pomana beadopn A Legacy («Hacnenctron).

Ecnu yx roBoputb O cTpaHHbix X066M, TO B TaKo# KHMUIe 3aHAT-
HBIX HCTOpHﬁ, CBA3AHHBIX C XMMHYECKMMH JJTEMEHTAMM,; A HE Mﬂ[’)’
oboiiTH BHUMaHKHeM caedyougyo. Peub noiiger 06 ogHOM aHarpaMm-
Me, KOTOpas mony4una B Mae 1999 rofa cnennanbHelit NpH3 Ha caliTe
Anagrammy.com. HacKonbko A MOTY CyIMTh, 3Ta «IBaXK/Ibl BEpPHAA
aHarpamMar ABNAETCA opdorpadpuuecKuM ImeqeBpoM ThICAYeneTHS.
W3 anrnuitckmx HassaHui 30 sneMeHTOB, MOMABIIKX B TEPBYIO TPYII-
I'l'y. MOMXHO COCTAaBMThH HA3BAHUA 30 I{PYTHX INEeMEHTOB — TaK¥Xe 11o-
AHITIMACKH:

hydrogen (Boopon) + zirconium (umupxonuit) + tin (onoso) + oxygen
(kmcnopon) + rhenium (pernmit) + platinum (nnatusa) + tellurium
(tennyp) + terbium (Tepbmit) + nobelium (Ho6enuit) + chromium
(xpom) + iron (skeneso) + cobalt (kobanst) + carbon (yrmepon) +
aluminum (amomuumit) + ruthenium (pyrenmit) + silicon (kpem-
Hui) + ytterbium (srrep6uit) + hafnium (raguuit) + sodium (ma-
Tpumit) + selenium (cenen) + cerium (uepmit) + manganese (map-
raen) + osmium (ocmmit) + uranium (ypau) + nickel (Hukens) +
praseodymium (npaseogum) + erbium (ap6mit) + vanadium (Bara-
auit) + thallium (Tamauit) + plutonium (ruTyToHMiL)
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nitrogen (azoT) + zinc (umHK) + rhodium (popmii) + helium (remmit) +
argon (apros) + neptunium (uentynmit) + beryllium (Gepummmit) +
bromine (6pom) + lutetium (moreumit) + boron (6op) + calcium
(xanbumii) + thorium (ropwit) + niobium (Huo6mit) + lanthanum
(nantan) + mercury (pryrs) + fluorine (drop) + bismuth (Buc-
MyT) + actinium (axTumuit) + silver (cepefpo) + cesium (uesmit) +
neodymium (Heommm) + magnesium (MarHuit) + Xenon (KceHoH) +
samarium (camapui) + scandium (ckaupmit) + europium (eBpo-
i) + berkelium (6epimmit) + palladium (manmapmit) + antimony
(cypema) + thulium (Tymmit).

3T0 OYeHb MHTEPECHO, XOTA 3ajjaya ynpoljaeTca 61arofapa MHOXe-
CTBY HasBaHMI 37EMEHTOB, OKaHYMBalOMuXcA Ha -ui. Ho camoe mo-
pa3suTeNbHOE, YTO CTY 3AMEHMTh Ha3BaHUA BCEX THX 37IEMEHTOB Ha
MX aTOMHbIE HOMEpa, PaBEHCTBO COXPAHASTCA.
1+40+50+8+75+78+4+52+65+102+24+26+27+6+13+
444+ 144+70+72+11 +34+58+25+76+92+28+59+68+
23+ 81 +94

7+304+45+2+18+93+4+35+71+5+20+90+41 +57+80+
9+83+89+47+55+60+12+54+62+21+63+97 +46+
51 + 69

1416

Aprop atoit anarpammbl Maiik Keltr ormeyaer, 4To 3T0 TBOpeHMue,
HAacKOIbKO EMY M3BECTHO, — «CaMadA NMIMHHAA NBAX[bl BEPHAA aHa-
rpaMma u3 KOTrfja-Tu60 cOCTaBNeHHBIX (KAK M3 Ha3BaHMil XMMMHYe-
CKMX 3/IEMEHTOB, TAK M U3 C/IOB, OTHOCAUIMXCA K KAKOMY-T1O0 Ipyro-
MY MHOXECTBY)».

3mechk TaKKe XOTenoch Obl YMOMAHYTH HENOAPAKAeMYI0 MECHIO
Toma Jlepepa The Elements («3nmementsi»). On obpaboran me-
NOAMI0 BHIXOOHOW apMu reHepan-Maiiopa M3 KOMMWYECKOi Omephl
Tunbepra u CannuBana «IlensaHckue nUpaThl» M TONOXKHUI Ha
Hee Ha3BAHMA BCEX XMMMYECKMX 3/I€MEHTOB, KOTOPbIE OH ycIeBa-
eT HPDTDBDPHTB BCcero 3a 86 CEKYHJZ[. MO}KET& HAWTH STY nmeceH-
Ky Ha YouTube no sanpocy There’s antimony, arsenic, aluminum,
selenium.

. IInyToHMCTOB MHOITa HA3LIBANTH BYNKaHMCTAaMM — B 4ecTh Byn-
KaHa, JpeBHepMMCKoro 6ora MNoOA3eMHOro OrHA. ITO MPO3BMIIE
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HaMeKaeT Ha TO, 4TO HHyTDHHCTbI l'ID,E[‘lEpKHBHHH pDﬂh ByﬂKaHUB
B ropoobpasoBanmm,

JIéGepertHep HasBan CBOM IPYILIIL] 3IEMEHTOB HE TPHafiaMH, a «Cpofl-
CTBaMM», B paMKax 6omee 061IHPHON TEOPHH XMMHYECKOTO CPOICTBA.
MmMeHHO aTOT TepMuH ymotpebun [ére (vacTo mocemasmuin mekumm
Jlé6epeitrepa B Vene) B Haasanuu croero pomana «Vabuparensroe
CPOACTBO».

Ewe opuH nusaiiHepckuit 1eleBp, BAOXHOBIEHHEI EPUMOIHIECKOMH
CHCTEMO, 9TO JeKOPATHBHBIA CTOMMK, BEINOTHEHHEIN B BHJE Aepe-
BAHHOI Tabnuun MeHgeneera. Ero apTopoM asnsaetca Teomop Ipeit.
Ha xpermke crona umeerca Gonee cra Adeek, B KoTopsix [peit mome-
CTUN 06pasiibl Beex CYLIECTBYIOMMX B/IEMEHTOB, B TOM YUCIIE U3 TeX,
YTO CHHTE3MPOBaHBI MCKYCCTBeHHO. PasymeeTcs, HekoTopbie sne-
MEHTBI IPeJCTAB/IEHbl TAM B MUKPOCKONIMYECKHX KomuyecTBax. Co-
Jepxalinecs Ha cTonuke 00pasubl ppaHLMA 1 acTaTa, CAMBIX PeIKUX
3IEMEHTOB, 3TO, Ha CaMOM flefe, Kycouku ypaHa. Ho Ipeit yTBepxpa-
€T, 9TO B 3THX KYCOYKAX HapAJLY € YPaHOM HaBEPHAKA MPHCYTCTBYET
HexﬂTOpﬁe KOMWYEeCTBO 3TUX MCKMIOYMTEIBHO P'EHKHX ATOMOB. STG
OCHOBATeNbHOE M YECTHOE }'TBEP*J],?HHB, y"lHTblBaH, KaKMe HMYTOMXK-
Hble obbeMbl ppaHuMA M acTaTa moyYeHb! yueHsiMi. Kpome Toro,
NOCKONbKY GOIbUINHCTBO 37IEMEHTOB TabmuiBl — 3TO cepedpHCTO-
Cepble MEeTa//Ibl, MX BCE PaBHO OYEHb CAMKHO OTAMYMTH APYT OT
apyra.

O MeTamnmyprudecKmx TOHKOCTAX py4ku «[lapkep-51» MokHO
npountatk B ctathe Who Was This Man? [Isuusna 3. 3esoysa
u JI. Majixna @ynbriia, Beliiefnieit B ocenHeM Boinycke Pennant —
oduLManbHOro M3KAHUA AMEPUKAHCKOTO COI032 KOMEKIMOHEPOB
pyuex — sa 2000 rop. CraTha — BenMKONeNnHbi obpasel ucto-
pum 06 yBlredeHHOM nwbHuTene, 0 TOM, KaK COXpPaHMICA Mpad-
HEBIH, HO YapYIoLluit SNMM30J] aMepUKaHCKOW ucTopum. JIpyrue mu-
TepecHble pecypchl 0 pyuxax «Ilapxep» — caitror Parker51.com
u Vintagepens.com.

Ha camom nene sHamMeHMTHI HakoHeYHMK pydkH «[lapkep» Ha 96%
COCTOAN M3 PYTEHMA M Ha 4% — M3 upuauna. B pexname HoBoIt pyu-
Ku ¢upma «Ilapkep» yTBepXKnana, YTO HAKOHEMHHK MATOTOBIEH M3
CBEPXMPOYHOTO CNaBa «MAATEHHA» — BEPOATHO, 4TOOBI Je30pu-
e}rrnpmsam KOHKYPEHTOB M COo3aTh BUAMMOCTE TOTI'O; 4TO KAHYOM
K ycrexy GbiTa JOPOTOCTOAIAs T/IaTHHA.
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Texkct nucema Thena, HanpasnenHoro B «PeMuHrTOH» (KOTOpOE 6BITO
onybnMKOBaHO IOCTIOBHO), TAKOB:

«PKEHT/IEMEHBI, noxanmyiicra, He MCTIONB3YATe MOE MMA KaKHM-
mubo obpazom. Jlake He pasrmamraiite Toro (pakTa, 9TO y MEHA eCTh
3Ta Belllb. fl COBeplIeHHO MepecTail MoAb30BaThCA MUYl MallNH-
KOJ 110 TOJ NPOCTOM NPUYMHE, YTO He MOT'Y HAIIMCATh Ha Heil HUKOMY
HHM €IMHOro NMcbMa — BeIdb B OTBET MEHA UﬁﬂﬂaTEIthU IMOMPOCAT HE
TOMBKO ONMCATh 3TY MallMHY, HO M PAaccKa3aTh, KAKMX YCIIEXOB A [0-
OMICA B ee MCIONB3OBAHMM, M TIP. ¥ np. MHe He HpaBUTCA MMCATh
mMcbMa, HOBTOMY A M HE XD“{‘Y, ‘ITDﬁh] JTIO0W 3HAIH, 4TO Y MEHA eCTh
aTa Mrpyuka, Bo3byxpaomas Bceobijee mobonsitcteo. Mckpenne
paur, Camioon J1. Knemencs.

TepmuH «maronornyeckas Hayka» npuayman xumuk Mpsusr Jlenr-
MIOp, MPOYMTABIIMIL NeKuio 06 3ToM ABneHuM B 1950-e romsl. [IBa
MHTEPecHBIX (hakTa o JleHrMIOpe: OH GBIN T€M CaMBIM MOMOMEIM M Ta-
nanTAuBeiM Konmeroit [umbepra Jlnionca, 4TO He TOMBKO MOMY4MA
Hobenesckyio npemuio, Ha KOTOpYlo paccuuThiBan JIbIOKE, HO U He-
NOYTUTENBHO roBopui ¢ JIbloucom 3a obepgoM, BO3MOMHO, IIOLTON-
KHYB TOro K caMoybuitcTay (cm. rnasy 1). B 6onee spenom BospacTe
Jlenrmiop kpaitHe yBnexanca uueeit 00 ynpaeneHuM MOromoif myTem
nocesa o6makoB. OH HaCTONMBKO CNYTAHHO MpeAcTaBnAn cebe 3ToT
TIPOLIECE, YTO CaM 4y Thb OBIIIO HE CKATH/ICA B MATONOTHYECKYH0 HAYKY.
Yro x, JaXke MyqiIMe W3 NYHIIMX OT 3TOrO HE 3aCTPAaXOBaHAbL

B 3T0i1 rnaBe s HECKONBKO BONBHO TpaKTOBaN NEHIMHIPOBCKOE OHPE-
OENeHHe MATONOTMYEeCKOM Ha}’l(H, TAK KaK HBTOPCKO'G Dﬂpe][,e)'.[e]-[]{e
sroro (heHOMeHa AOBONbHO Y3K0e M popmanbHoe. Elle ofHY MONMBITKY
ZaTb geduHULMIO maTonornyeckolt Hayke caenan [leau Pycco, asTop
3amevatensHoH ctaTeM Case Studies in Pathological Science, mon-
TOTOB/IEHHOM A KypHana American Scientist B 1992 rogy. Tem He
MEHEE 3 OTKJIOHAKCD M OT [tJCIPMyﬂPlPDBKH PYCCD, "lTOﬁIJI Y"leCTh HTa-
KM€ HAayKM, KaK [aJIeOHTO/IONMA, KOTOPas He TaK CM/IBHO ONMPAETCA
Ha TOYHEIE [JAHHbIE, KaK IpYyTHe, Honee M3BECTHbIE BAPHAHTHI IIATONO-
TMYECKOi HayKHm.

Oumunn Kpyke, 6pat Yunbama, noruG Ha cyHe, KOMaH/Ia KOTOPOTO
NpOKAajibiBajia OMH M3 MEPBBIX TPAHCATNAHTMYECKMX TemerpadHbix
Kabenei.

Yunpam Kpykc umen MucTMYecKMe, MaHTEMCTHYECKME, CIIMHO30B-
CKME MPEefCTABNEHHA O IPUPOJE, B PAMKAX KOTOPBIX KaXK/I0€ ABTEHHE
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€CTh TPaHb «E[JMHCTBEHHOrO CYLIECTBYIOLIEro Buja marepuu». Bos-
MOXHO, 3T0 00bACHALT, IO4EMY OH CUMTA ceba CocoGHBIM KOHTAK-
TMPOBATH C AYXaMM M NPUBHIAEHUAMU — Beflb OH COCTOAN U3 OTHOM
¢ HuMu MaTepuu. Ho ecnu npusagymarses, T0 Takue BO33PEHMA Ka-
}K}VTI:FI JOBOMBHO CTPaHHHMH C y‘IETOM TOra, 4T KPYI(IL' caenan Cesﬁ
MMs B HayKe, OTKPbIBaA HOBbIe 3/IeMeHTbL. Bellb 3neMeHTHI IO Onpene-
NEHHNI0 ABNAIOTCA HECXOXKHMMM BADHAHTAMM MaTepuy!

[Toppo6ree o cBA3KM MEXAY MapraHIEM M METaloflOHOM Bl MOXETE
npouurats y bena C. Pema, omyOnMKOBaBIIETO CTAaTBIO O TOM, Ha-
CKONBKO Ma/NOBEPOATHA BO3MOXHOCTh COXPAaHEHMA MeraiofoHa [0
Hatnux gHei. CraTba onybnukosasa B xypnane Cryptozoology Review
(cnoBo-TO Kakoe — «KpHMNTO300/10rMA»!) B 1998 rofy, moakKe aBTOp
BO3BpalancA K 105 Teme B 2002 rogy.

CymecTsyeT emme ofHa CTpaHHaA CBASh MEXAY XMMWHYECKUMM 3e-
MEeHTaMM M TICHXonoruei, orMedeHHas Onusepom CaxcoM B ero KHK-
re «[Ipobyxnennsa». ABTop NHINET, YTO NEPeNO3HPOBKA MAPraHIA
MOXeT I'IOBPE‘I[I‘IT]} ‘!EﬂOBE‘IECKHi-[ MO3r ]'IPHBECTH K paaBHTI-“'U TOM
e Gomesuu TlapkuHCOHA, KaKyl0 OH /IeYun B cBoeit Gonbuuue. 3To,
KOHE4HO, pefkui BapuaHT 6onesnn [lapkiHcoHa, M Bpa4u He BIIONHE
IIOHUMAIOT, IOYEMY 3TOT TOKCUYHBIN 37IeMEHT ObeT UMEHHO 10 MO3TY,
a He T10 IPYTHM XM3HEHHO BAXKHBIM OpraHaM,

[Mofcyer cnonos Benca cnexyiomum obpasom. Tlo ganubiM 300map-
ka Can-Jluero, camelit KPyHBI i3 KOrAa-TMG0 MOWMAHHBIX CIOHOB
Becusi mo4TH 11 ToHH. JI10M M CIOHBI COCTOAT MPUMEPHO M3 OJHOTO
u Toro xe OuomMarepnana, B OCHOBHOM M3 BOJIbI, [I03TOMY OHM BIIOJI-
HE CPaBHMMbI MO MAOTHOCTH. UTOOB! BLIMMCAMTD OTHOCHTENBHBII
o6beM denoBeKa, KOTOPHIi o6nafan 66l anNeTHTOM, Kak Y Mannagus,
MBI MOXKEM TIPOCTO YMHOXMTD 115 kumorpamMmos (Bec ToncTaka) Ha
900 (MAOTHOCTH BOABI) M Pa3feTMTh 3TO YMCIO HA Bec cmoHa. [lo-
MIy4aeTCs, HAUI YeJIOBEK-TIANAAMA MOT OBl IPOMIOTHTE 9,4 CIOHA.
Ho He 3a6niBajiTe, 4TO 3TO 6BIN BEC CAMOro KpynHoro cioHa. O6bid-
HbIf CTIOH BECUT MPHMEPHO 8 TOHH — BOT M MOMYYaeTCA JI0KMHA.
OmucoiBaeman cratba [[aBupa [yacreiina HasniBaeTca «YT0 mpouso-
LI7I0 C XONOAHBIM TEPMOAAEPHBIM CMHTe30M?» OHa BBIITA B OCEHHEM
BRIMTycKe KypHana American Scholar 3a 1994 rog.

BeposTHO, THIIOTE3a O TOM, YTO MMEHHO ONOBAHHAA Yyma oGpekna
Ha rubens sxcrieguuuio Pobepra ®onkona CKoTTa, N0OABMIACH T10-
cre BBIXOZa cTaTby B rasetre New York Times, XoTA Ha caMOM fene
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B CTaTbe BbICKA3bIBA/ACh TOYKA 3PEHMH, COIIACHO KOTOPOii mo-
BpeXKJeHBl ObIMM CaMM KaHMCTPHI, B KOTOpPhIX CKOTT K €ro AKu
OCTABHIM eRy M Apyrue HeoGxogumeie Bemu. Tonbko moaxe Gemy
cTanu YBHSHBHTB C PaCCHﬂaBIIIHMCﬂ ONOBAHHBIM HPH“OGM. KPOHE
TOTO, B PasHbIX MCTOYHWKAX BCTPEYalOTCA Camble pasHble (aKTsl
0 TOM, KaKoii Marepuan CKOTT IPMMEHA/ B Ka4eCTBE YKYTIOPKH —
YIOMMHAIOTCA, B Y4aCTHOCTH, K034, YMCTOE O/I0BO, CI/IaB DAI0BA CO
CBMHLIOM M T. A,

Kcraru, mmaama — 310 HamGonee paclipOCTPAaHEHHOE COCTOAHKE
BelllecTBa BO BceneHHOI, Tak KaK MMEHHO M3 Hee B OCHOBHOM M CO-
crosT 3Beagsl. O6pasunr niasmsl (nMpasa, OYeHs XONOJHOI) BCTpe-
4aloTCA M B BEPXHMX C/IOAX 3eMHOJ aTMocepsi, Iie MCXOAANIME OT
ConHua KOCMUYeCKHe JIy4M MOHH3HPYIOT MO/EKY/Ibl paspeXkeHHOr0
rasa. MimerHo GnarofiapA aTMM /Ty4aM BO3IHMKAET YHWMBHTENbHBIHA
€CTECTBEHHBI CBET — CeBepHOe cUAHMe. [IpM TaKMX BBICOKOCKO-
POCTHBIX CTOTKHOBEHMAX YacTHL TAKXKe MOXeT 06pasoBbIBAThCA
AHTMBELLECTRO.

K umcny gpyrux KO/TOMEOB OTHOCATCA CTYA€Hb, TYMaH, B3OUTble
CIMBKM M HEKOTOpble Pa3HOBMIHOCTH LIBETHOro cTekna. TBeppbie
IIeHbl, YIIOMAHYThIE B IMaBe 17, coBMemanmue B cebe TBephoe M ra-
3000pa3sHOe COCTOAHME, TAKKe ABMAIOTCA KONMOMIAMH.

BapTneTT BBINOMHWMI [BA BaKHEHIINX IKCMEPUMMEHTa C KCEHOHOM
B MATHHUIY, TOATOTOBKA K ONBITAM 3aHANA Y HETO Lensii feHb. K Tomy
BpeMeHM, KOT/ia OH BCKPBIT COCYN i y6eamics, 4To peakimsa mponso-
mnia, 6s10 Yike 3a ceMb Bedyepa. YueHbli OblI HACTONBKO B3BOHO-
BaH, YTO BLICKOYHM/ 13 1abopaTopui B KOPULOP U CTa/ TPOMKO 3BaTh
xonner. Ho Bce yxe oTnpaBnmich oMot Ha BRIXOAHBIE, W BapTnerTy
HPHINIOCH IPA3HOBATh No6GeNy B ONMHO4eCTBe.

llipnddep, 6uiBmmit wren Tpuo BCS, B koHIe xusHM npebbiBan
B MpayHOM Kpuauce. B TakoM cOCTOAHMM OH OKa3a/ici BUHOBHBIM
B Tparemuu — y6ui1 [ByX /rofes, MapaaM3oBaa OFHOTO M PAHMIL ele
narepsix, ycrpous crpamnoe [ITIT va mocce B Kamuopuun. [locne
TOTO KaK 74-7eTHNH y4eHBlil IMOMy4UII IeBATD WTPadoB 3a NpeBLIILe-
HME CKOPOCTH, Y HETO BPEMEHHO OTHANH BONUTEILCKHE IPaBa, HO OH
BC€ PaBHO PEILM IPOKATUTBCA Ha CBOEM HOBOM COPTHBHOM «Mep-
ceprece» u3 Can-Ppanumcko B Canra-Bapbapy. llipuddep norxan no
IIOCCe CO CTPALIHOM CKOPOCTDIO, HO TIPU STOM YMYAPHICA SaCHYThb
3a pyneM u Ha ckopocTy 111 Mu/Ib B Yac Bpesasnca B MUKpPOaBTOOYyC.
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Ilipuddepy rposuno 8-MecAuHOe 3aKMO¥eHHe B TIOpbMe TpadcTBa,
HO TIOC/IE TOTO KaK YIEHbI ceMet JKepPTB a1 MOKA3aHUA, CY/IbA 0Xe-
croumnca u ckasan: «lllpuddep nomxen ucnsITaTe, YTO TAKOE TIOPD-
Mma wrara». AreHTcTBO «Accommairer, [lpece» nuruposano Jleona
Kynepa, nexorna 6niBmero xonneroit llpuddepa; Jleon obeckypa-
xeHHo nmpobopmoranm: «9To He ToT Bob, ¢ KOTOpLIM A paboTan... He
ToT B06, KOTOpOTO A 3HANN».

Teneps, 4To6b HEMHOrO CMATYMTE ITY KATETOPUYHYI (oOpMynu-
poBky, monpofyio o6BACHUTH, MOYEMY MHOTME MIOAM OWMOOYHO
TPAKTYIOT NPMHIMI HEONpefe/leHHOCTH M NO/NaraioT, 4To, M3Mepas
4T0-1160, MBI TeM CaMbiM M3MEHAeM M3MepAeMoe. 3ToT (eHOMeH
HasbiBaeTca adbexTom HaGmopmarend. POTOHEI CBETa — TOXKAMYIH,
caMBle KPOLI€YHBIE MHCTPYMEHTEHI, NMpPH TOMOLIM KOTOPBIX yueHhIe
MOTYT 30HaMpoBath npeamers. Ho dortons He cmmmkom yerymator
10 pasMepy 3/eKTPOHAM, IIPOTOHAM M JIPYTUM 3lIeMEHTAPHBIM YacTH-
oaM. HDH[‘OMY CTANKMBATH ¢01‘0th C TAKMMM 4YaCTHLEAMM M IO CKO-
POCTH MX OTCKAKUBAHMA NbITATbCA OIPe/e/INTh CKOPOCTb M PasMephl
3OHAMPYEMBIX YaCTHL BCE PABHO YTO ILITATHCA M3MEPUTDH CKOPOCTh
[PY30OBMKa, BpesaBUIMCh B Hero Ha MukpoasTofyce. [a, BBl momyuuTe
MHTEPECYIOUylo Bac MHGOPMAINIO, HO HeMpeMeHHO cobbeTe rpy3o-
BHK C K}"pca, KOTOI}HM OH OBMTANCAH. A BO MHOIMX 3MOXanbHBIX 3KC-
MepUMEHTaX B MCTOPMM KBAHTOBOM (PU3NKK Npy Hab/MIOgeHnN CinHa,
CKOPOCTH M/IM TTO/IOKEHMs SNeMEeHTapHOM YacTHIlbl CAMa PeanbHOCTDb
IKCTNIEPHMEHTA 3a4aCTYI0 M3MEHAETCA COBEPIIEHHO HeMpecKasyeMo.
Taxum o6pasoM, MOXKHO YTBEPXKJaTh, YTO JUIA NOHMMAaHUA MHOOBIX
NPONCXOMAILMX MPY ITOM H3MEHEHMIT HeoOX0IMMO Y4UTHIBATH IIPHH-
umn HeonpenenenHocTH. Ho npuunta camux naMeHeHn i 3aKmovaeT-
ca B a(pdexte HabnopaTens — coBepuUIEHHO APYTOM (JeHOMEHE.
Cxopee Bcero, /TIOAM NMyTAIOT [iBa 3TUX sIBJeHMs MOTOMY, YTO Hallle
061wecTBO MPOCTO HYXJjaeTcs B MeTahope BUAA «MbI HSMEHAEM TIPEA-
MeT yixke caMuM (pakToM HaGNIONeH!A 33 ITUM TIPEJIMETOM>, 3 TIPHH-
L{MII HEONPENENEeHHOCTH XOPOIIO BIMCEIBAETCA B TaKylo MeTadopy.
Oumbka Bose 6pina cratucTuyueckoit. Ecin Bel XoTuTe paccuMTaTh
BEPOATHOCTD BbITIAfIEHNA OP/Ia MM PELIKH NP JABYX OPOCKaX MOHe-
Thl, TO MOKeTe yTaJiaTh TIPaBU/IbHLINA OTBeT (B MONOBMHE CIy4Yaes),
paccmortpes Yersipe BapuanTa: 00, OF, PO u PP. Bose yuen BapuaH-
Tl OP u PO kak Bcero ofuH, a He JIBa, [I03TOMY NOAYYHII B OTBETE
TPEeTh CNY4aes.
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Yuusepcurer Komopamo nojiepxusaer oT/IM4HbII CaiT, Ha KOTOPOM
pocTynHo obbsAcHsAeTca arperarHoe coctosuue BIK. Tam sl Haiijie-
Te HEKOTOPO€ KONWYECTBO KOMIBIOTEPHBIX aHMMAalMi M WHTepaK-
THBHBIX HHCTpyMeHTOB: http://www.colorado.edu/physics/2000/bec/.
Kopuenn u Buman pasgemunu sty Hobenesckyio npemuio ¢ Bonpg-
ranroM KeTrepne — HeMenkuM pu3MKOM, KOTOPBIN TaKXKe NOTy4Un
KoHfeHcaT JiiHinTeiiHa — Bose BcKope mocne HUX M oMor 06BAC-
HUTb HeOOBIYHBIE CBOACTBA 3TOTO ArPeraTHOr0 COCTOAHMA,

K COMKANMEHHW O, BCETO ‘iEpE3 Tpl‘l ropga nmociue HOHY‘!EHI‘IH npeMun KOIJ—
He/1 TsoKeno 3abonen. B camom KoHue okrsa6pa 2004 roja oH Homan
B GOMbHULY C «TPUIIIOM» M OOMbIO B II€Y€, @ BCKOPE BNa/l B KOMY.
O6bIYHaA CTPENTOKOKKOBAA MH(EKUMA MPEeBPaTHIACk B HEKPOTH-
vyeckuii acuuT — TANKeNoe 3aboNneBaHHe MATKMX TKaHEH, KOTOpoe
WHOT7IA HAZBIBAKOT «IOTOATHOA Hdexuneii». YToOB cAepXaTh pac-
npocTpaneHue H0Ie3HN, XMPYPri aMIYTHPOBaAK eMy JIEBYI0 PYKY 10
mjie4ya, HO 3T0 He NMOMOIo. KOPHE}I’IH ﬁﬂﬂaHCHpDBaﬂ Ha I'pﬂHlI JKH3IHH
M CMEPTH OKOJIO TPeX Heflellb, I0Ka BpadyaM He YAaN0och CTabummM3npo-
BaTh ero cocToaHue, [losgHee OH BbI3OpOBEIL.

TTarTepMmaH Hanmucan of yBIeYeHUH COHOMKMMHECLIEHIMEI i O CBO-
Mx npodeccuoHaNbHBIX ONBITAX B 3TOM 06MACTH TPU CTAaThH, KOTO-
phie BoilTH B heBpanbCKoM HOMEpe XKypHana Scientific American aa
1995 rop, Majiickom Homepe sxypuana Physics World 3a 1998 rop v as-
rycroBckom Homepe Physics World 3a 1999 rop.

OpuH U3 TeOpeTHHYECKHX NPOPLIBOB B 06/1acTH MCCIeNOBaHUA Y-
3BIPEKOB HHTEPECHEIM 06pa3oM OTPAasnICA Ha IIPOBENeHMM JIeTHe
Onumnuagne B [lexkune. B 1993 rogy nea ¢usmka us aybmunckoro
Yuupepcurera Tpunutu, Pobepr ¢¢naH u [ennuc Yaip, Hamnm
HOBOE pelenue «3afadyu KenbBunanr. Hpuﬁneua CBOJIUTCA K TOMY,
KaK [ONMY4YMUTDb My3bIPHKOBYI0 NEHOOOPAa3HYI0 CTPYKTYPY C MHHM-
ManbHO BO3MOXKHOIM N10LIagbI0 ITOBEPXHOCTH. KenbBuH npepnaran
CO3JaTh MeHY M3 14-TpaHHBIX Ny3HpbKOB. Ho Mpranackuit TanpeM
Hamen Gonee ymauHoe penleHMe, CKOMOHWHMpOBaB 12-rpaHHMKM
¢ 14-rpaHHukamu. B peaynsrarte nomans NoBepxAOCTH MEHEI yAa-
nock coKpatuTh Ha 0,3%. ApXuTeKTypHas KOMITAHMA, 3aHMMAaB-
wasca odopmnermem nexkuuckoir Onmmmanni-2008, obpartumacs
K paboTe Menana u Yaitpa, cosgas B [lekune «Bopgsanon xy6» — Ha-
IMOHANBLHENA TIIABATENbHEI KOMIUIEKC, TAe 6AMcTan aBcTpanuel
Maiikn dennc.
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Yr1obbl MeHA He OOBMHMMM B NMPUCTPACTHH K MYSBIpbKaM, BKpaTLe
ynomsaHy eme o6 opHolt ofnacTu MccnenoBaHWi, KOTOpasd pa3BM-
BAETCA B HAUIM HM — 3TO HayKa 06 «aHTHNysBIpbKax». B ornuune
OT TMY3bIPbKOB — TOHKMX KMIAKOCTHBIX chep, B KOTOPBIX 3aK/I04eH
50311;}71, = aH'IHIIYEI]JIPbKH HPEI[CT&B]'IKHJT COﬁOﬁ BO3JZ[YIJ.[HbIE C¢l€phl,
I7ie HaXO[ATCA Me/bYaiiliMe Karmu >xuakoctu. EcrecTBenHo, aHTH-
Oy3BIPBKH He BCIUILIBAIOT, @ TOHYT.

Ecnu tpebyerca BEIMOMHWTL HOBYK KanuOpOBKY HalMOHAaNIbHO-
TO 3TallOHa KM/IOTPaMMa, MpefCTaBUTENM TOCYAApPCTBa JOIKHBI
no dakcy oTnpaBuTh oI ManbHOe 3aABNIeHKe, B KOTOpOM Gyfer
chegywomas Hn{bopmamm: 1) rmgpoﬁ}loe OIMCaHME TOTro, KaK KM-
norpamMm OyfeT TPaHCIOPTHPOBATHLCA Hepes cyxOr GesonacHo-
CTM a3ponopra M (paHLy3CKY0 TAMOKHIO ¥ 2) YTOYHEHME TOro,
xorsa MBMB f1OMKHO BBIMBITE 3TaIOH — J0 MAW TOCTE BHIMON-
HeHHWA M3MepeHMi. ITAZIOH KMIOTpaMMa MOIOT B alleToHe (0CHOBa
KHUAKOCTH [ CHATMSA /IaKa C HOITEl), a MOTOM HACYXO BHITHPAOT
6eapopcosoit mapreit. Ilocie mMpiThA M Kaizoro ynorpebmeHus
corpyauuku MBMB Ha HeckOMbKO [iHel OCTAaBNAOT KHIOTPaMM
B IIOKOE, 4TOGBI OH CTaGUAN3UPOBANCA, THLIb IOTOM K HEMY BHOBb
MOMHO TpMKacaTbcA. C yueToM BCeX LIMKIOB OYMCTKM M U3Me-
PEHHA Tpouenypa KanuGpOBKM BIOMHE MOXKET PACTAHYThCA Ha
MECAILH.

HWurepecto, uyro CIIA obnajaior [ByMA KONMAMM 3TalOHa KM/IO-
rpamma — K4 u K20. Konua K20 cunraerca opuumanbHOMA 110 TOM
NIPOCTOI NpHYMHE, 9TO HaxoauTca Bo BrageHun CIIA gonbiue, yem
K4. Kpome 1oro, B CIIIA ecTb ele Tpu coBeplIeHHO HeoHIIHANb-
HBIX 3TA/OHA KMIOrpaMMa, IBa W3 KOTOpEIX mpuobGperenst Harmo-
Ha/lbHBIM WHCTMTYTOM CTaHIAPTOB M TEXHONOTMIT B TeHeHHe NMoc/ef-
Hero ppemeny. OHM BLIMONHEHB! M3 HEPHKABEIOLUEH CTaNH, ITOITOMY
I'Dpﬂﬂ,[[ﬂ prT[HEE, yem HHE.THHDBD-HPH)IHEBHE ITA/IOHBIL. HMEH 3TH
CTaNbHblE LWINHAPBI, 8 TAKKE YYUThIBaA Bce NPoO/IEMbI, CBA3aHHbIE
¢ pocTaBkoi sranoHos B [Tapux no sosznyxy, 3eiina [Ixa66yp ne cme-
mut Besti K20 so Opanmuio. Kanubposxa no cTansHOMY 3TaoHY Ha
TIPaKTHKeE TOXe BIIONMHE TpHeMIeMa.

B Teuenue mpomnoro Beka MBMB Tpuiabl mpukaisiBano cBes-
T™ B l'Iapm-l( BCE HALMOHA/IbLHBIE 3TATOHBI KHHUI‘PBMMDB ONA KOH-
TPONBHOM KanMOpOBKH, HO B Omukaiiem Gy/yLieM 9TOro flenarh He
HIIaHIIP}’ETCJl.
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Ecnu ObITh TOMHBIM, B OCHOBE PaGOTHI 11€3MEBEIX YaCOB JIEKHT ABME-
HHE CBePXMOHK020 pacuiennenus samexTporos. ToHKoe paciennenye
3/IEKTPOHOB MOYKHO CPaBHMTD C TIONIYyTOHOBBIM MHTEPBA/IOM B MY3HI-
Ke, @ CBEePXTOHKOe — C pa3HMIlel B YETBEPTh W/IM Jiaie B BOCHMYIO
YacTh TOHA.

B Halu [HM LiesHeBble Yackl OCTAOTCA MUPOBLIM CTaHAAPTOM OTCYe-
T4 BpeMeHH, HO Ha MPaKTHKE MX BCE Yallle 3aMEHANT pybuamesbiMu
YyacaMu, IOCKObKY OHM KOMIAKTHee 1[e3MeBLIX M MX yHo6Hee nepe-
BO3uTh. PyGuaueBsie yachl 9acTo JOCTAB/IAIOT B PasHbie YTONKH MAa-
HeThl i1 CpPaBHeHWUA M KOOPIMHALMY CTAHJAPTOB BPEMEHM B PasHbIX
perMoHax Mupa, TOYHO KaK MeXXIYHapOIHbIA 3Ta/lOH KM/IOrpaMMa.
[IpumepHO B TO e BpeMA, KOrfa SMAMHITOH MCCAEN0BaN KOHCTaH-
Ty anboa, enukuit duauk Ilons [upak B3AnCA 3a NONYNAPUIALIMIO
unen 06 M3MeHUMBLIX KOHCTaHTax. Ha aTOMHOM ypOBHe 3neKTpuye-
CKOe MPUTAKEHHe MEKAY IPOTOHAMM M 5MeKTPOHAMM NpeBpalaer
rpanu‘rauuouuoe TIPHT}I)K.EHHE ME)K)IY HMMH B MHKPOCKOHH'-IECK)']O
BenMuMHy. STa pasHMUa cOCTaBnAeT okono 10° — HemocTwkuMbe
10 000 TPHITHOHOB TPU/UIMOHOB TPW/UIMOHOB pas. Kpome Toro, -
paK HHTEpPecoBa/cA TeM, KaK OGhCTpble 9I1eKTPOHLI POHOCATCA de-
pes aToMbl, ¥ CPABHMBAN 3TH JIONM HAHOCEKYH/bI CO BPEMEHEM, KO-
Topoe Tpefyercs yuam cseTa Jis mepeceuenus Bcelt BceneHHO.
O yypo! — ara pasHMlla TaKKe OKasaack paBHOIA 10*.
HeynusurenbHo, uTo YeM Gonee npucTanbHO JIupak usydan sty npo-
6neMy, Tem Gonee ABHBIMM CTAHOBMIMCH NOJOOHbIE COOTHOMIEHMA:
pasMep BceneHHoO# NO cpaBHEHMIO ¢ pasMepOM 3/eKTPOHa, Macca
BeeneHHol Mo cpaBHEHMIO ¢ Maccoil MpoToHa M T. A. Kpome Toro,
OOOMHITOH TaKXKe BBICYMTAN, 4YTO oflljee KOMMYECTBO NMPOTOHOB
u anekTpoHOB Bo Beenennoit cocrasnser 10* 8 crenenu 10%. Iupax
¥ Apyrue (puU3HKK NPUILUIM K BLIBOJY, 4TO CYIIECTBYET KaKO#-TO He-
M3BeCTHBIN pu3uyeckuit 3aKoH, 6/1arofapa KOTOPOMY Bce 3TH COOT-
HOILEHHA OKAashIBAIOTCA OGMHAKOBBIMM. EmmncTBeHHas npobrema
3aK/MI04anach B TOM, YT0 B OCHOBE HEKOTODPBIX COOTHOIICHHI /IeKaTH
M3MEHAIOLIMECA BENUHHHB — HAMpPUMeEpP, pasMep pacluMpsIonieica
Bcenennoir, YTo6b1 COXpaHUTh PAaBEHCTBO STHUX COOTHOIEHM, [n-
PaK NpemIokuil paaMKanbHYIO M7el0: BOIMOXKHO, TPaBUTallMOHHAA
cnna co BpemeHeM ocnabna. EnMHCTBeHHbI BapMAHT HENIPOTHBOpeE-
YKMBOTO 00 BACHEHHA 3TOrO (peHOMEHa 3aK/MI04ANCA B TOM, YTO I'PaBH-
TALMOHHAA MOCTOAHHAA g YMEHBIIMNACh.
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Mpen Tupaka goctarouso GbICTPO MPU3HANM HECOCTOATEMbHBIMM.
Cpepi BaXXHEMNINX €r0 POCYETOB, Ha KOTOPLIE YKashIBAJIK ApyTHe
y4eHble, ObL M CIe/yIOmMit: APKOCTb 3Be3]| TECHO CBA3AHA C Be/IM4u-
HOM g, ¥ eC/Ii ROMYCTHUTD, 4TO B [POLIIOM g 6bi/ia 3HAYMTENBHO BhINIIE,
TO Ha 3emie He CYLeCTBOBaN0 Okl OKeaHOB — OHH ITPOCTO BHIKMIIENHN
681 mop, AeiicTBMeM aHoMansHo Apkoro Conuia. Ho noucku Tupaka
BJIOXHOBMNIM IPYTHX MccrnefopaTeneii. Ha muke stux uccnepoBanmii
B 1950-€ rojibl OfMH y4eHbI JaXce NPeATIONoNKIIL, YTO Bee PYHIaMeH-
Ta/IbHBlE KOHCTAHTHI MOCTENEHHO YMEHbIATCA. 3TO, B CBOK OYe-
penb, 03Ha4ano 6bl, 4TO He BeeneHHan yBenM4YMBaeTCA, KaK IPUMHATO
CYMTATh, 4, HAIIPOTHB, 3eM/IA 1 caMy MoK yMeHbmaTca! Bea ucro-
PHMA C M3MEHYMBLIMH KOHCTAHTAMM HATIOMHHA/A MCTOPUIO AJIXMMMH:
JaxKe eCnu J[OITYC'I'HTB, 9TO B PH.MI(E!X ANMXHMMHUH CTABHITHMCh HACTOAIIIHME
HAyYHBIE SKCTIEPMMEHTEI, X OYeHb C/IOXKHO OTARNUTh OT MMCTHIIM3-
Ma. YueHbie NOPOi BCIOMUHAIOT 06 M3MeHYMBLIX KOHCTAHTAX, KOraa
Tpebyerca 0OBACHUTL Te WIM MHbBIE KOCMOMOrHYECKHEe TalHbL, BO3-
HMKAaIOIMe C HACTYI/IEHHEM HOBLIX 310X B pasBMTHMM Hayku. Ha-
NPHMEP, OOHON M3 TaKMX TalH ABNAETCA TMIOTE3a YCKOPAMWIIEHCA
Bcenennoii.

Otu uccnefosanmua noapobro omucanbl B crathe [xona Yabba —
Of{HOTO M3 ABCTPANMMCKMX aCTPOHOMOB, paboTalomux B 310N obna-
cru. CraThs BhILI/A B aNPe/IbCKOM BhITYcKe X ypHana Physics World 3a
2003 rop u HasniBaeTca Are the Laws of Nature Changing with Time?
(«MameHAIOTCA I 3aKOHBI PHPOMBI ¢ TeYeHMEM BpeMeHH?»), Kpome
Toro, B 2008 rogy mMHe JOBENOCh B3ATb HHTePBbIo ¥ Maitka Mepdu —
Konneru Ya66a.

B OpPYyTHX 3KCNEpPMMEHTaX, CBA3IAHHBIX CO 3HAYEHMEM KOHCTAHTHI
anb(a, ydeHble He pas 3ajaBajiMCh BONPOCOM, NMoveMy (GMINKM u3
pasHbIX nabopaTropuii BO BCeM MMPE TaK M He MOTYT OKOHYATe/lb-
HO COTNacoBaTh CKOPOCTh paciafia ONpefe/leHHbIX PafMOaKTHBHbIX
atomoB. Takue aKCNepMMEHTHI COBEPIIEHHO MPOCTHI, IOATOMY HEMo-
HATHO, M3-3a Yero Y pa:'!HHK HCCTEQOBATENBCKHMX I'P)l"l'll'l HUH}"IE!IOTCII
pasusie peaynsratel. Ho nopo6Han pasumua ¢ukcupyerca npu pac-
najie aTOMOB CaMbiX Pa3HbIX /IeMEHTOR: KPeMHMUA, Pajius, MapraHia,
THTaHa, Le3uA U T. 1.

YueHsle M3 AHIMNM, NONBITABIIMECA PA3peIIXTh 3TY 3arajky, 3a-
METH/IH, 9TO HECXO0XKME Pe3y/IbTaThl SKCIIEPHMEHTOB N0 M3MEPEHHIO
CKOPOCTH PafJHOaKTHBHOTO pacnafa MoMydeHsl IpynnamMn hHINKOB,
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CTaBMBLIMX OTIBITHL B pa3Hoe Bpems rofa. [Tocne aToro aHrnmitckas
TPYNNa BHJIBUHY/IA OPUTMHANbHOE NPeRNoNoKeHHe, COTMIACHO KOTO-
pCIMy MNOCTOAHHAA TOHKOM C'l'py'KTYPH MOMXKET Bﬂpbﬂpol!a’[‘bl:ﬂ B 3a-
BMCHMOCTH OT TOrO, B KaKOH TOYKE OKO/IOCOTHEYHO! OpOUTH Haxo-
putca 3eMnd. Benpb B onpeneneHHble NEpHOAE] FOfja OHa PacloNnoXeHa
6mnxe k ComHuy, yeM B gpyrue. CylecTBYIOT M IPYTHE BO3MOXKHbIE
06 bACHEHHA, IOYEMY CKOPOCTh pacliafia pafMoaKTHBHBIX ATOMOB MO-
KET MepuofHyYecKu uaMeHAThCA. OIHAKO nepeMeHHOCTh KOHCTAHTHI
anba ropasgo 6onee uuTpuryoma. brno 6s1 Mo-HacToAIEMY MHTE-
PecHO y3HaTh, MOXKET /IM ee 3HaueHMe IAMEeTHO BapbHPOBATHLCA JaXKe
B npefenax Hamel ConHeYHOM CHCTEMbI!

HeBepoATHO, HO Kak pa3 cpeli XPMCTHAHCKMX QYHIaMeHTaNMCTOB
€CTb HEMAJIO MIofielt, KOTOPbIE XKIYT He HOXKAYTCA OT Y4eHBIX JOKa3a-
TENbCTB B M1O/1b3Y MAMEHYMBOCTH KOHCTaHTHI anbda. Ecu nogpobuee
PaSDﬁPaTbCﬂ B £ MaTeMaTH4YeCKMX OCHOBAX, OKa3klBaeTCH, B 4acT-
HOCTH, 4TO B opMysie 1A ee onpeieNleHus YIUTHIBAETCA CKOPOCTh
cpera. CyllecTByeT JOBO/IbHO CHEKYNATHBHOE JONYLIEHME, YTO eclH
3Ha4YeHME anbga B NPOLIOM MEHA/NOCh, TO MOITIA MEHATHCA M CKO-
pocTb cBeTa. B HacToAllee BpeMA BCE, BK/MIOYaA KpPealMOHWCTOB,
yoie COTMAIIAKTCA, YTO CBET laNneKuX 3Be3]] HeceT B cebe ompemeneH-
HbI€ CBEIEHHMA O CDﬁbITH}IX, HPOHCIDII;HBIIIHI MHH?IHEPHH neT Ha3a[g
(no kpaitneit mepe, moxxer Hecti). YT0OBI OOBACHUTL BOIMIOL{ME
NpoTHBOpeYMs MeAy 3Toi mHbopMaumelt 1 XpoHONOrued, Uajo-
eHHOM B Knure BhiTUs, HEKOTOpPbIE KPealMOHMCThI YTBEPXKAIOT,
aro [ocnoab cosnan BeeneHHYo, B KOTOPOH YKe ABMraauch NOTOKK
ceeta. k061 OH caenan 3To, 4T0OBI MCMIBITATL BEPYIOMMX M 3acTa-
Buth Mx Boibpars Mexay Borom 1 Haykoit (mopobHste saasnenus fe-
MAIOTCA M OTHOCHTENBHO KOCTEN MHO3aBpoB). Menee paguKambHbiX
KPeallMOHMCTOB 3Ta Mjies He YCTpauBaeT, MOCKONbKY OHa BBHICTaB-
naer Bora KOBapHBIM M JaXke >KeCTOKMM cyllecTBoM. OfHako, eciu
B JIaZIeKOM MpOUIZIOM CKOPOCTD CBeTa ObINa B MUANTMAPALI Pa3 BhIlIE,
npobneMa cuumMaetca. B Takom cnydae Tocnoab JeficTBUTENbHO MOT
€o3[aTh BCi0 BeeneHHyio mecTb ThICAY €T Ha3af, a Hallle He3HaHKe
MCTHHHON MPMPOJLI CKOPOCTH CBETA M MOCTOSHHOM TOHKOM CTPYKTY-
pbl He NO3BOISET HAM NOCTHYb 3Ty McTiHY. Heobxomumo ormeTHTs,
YTO MHOTHE y4eHble, paspabaTbiBaiomue npobneMsl M3MEHYMBOCTH
KOHCTaHT, MPMXOJAT B y’Kac OT TOro, 4¥To ux pabora gonyckaeT no-
pobHble TPAKTOBKM. TaK MMM MHave, MCCMENOBAaHMA U3MEHYMBOCTH
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KOHCTAHT IIPOAO/KAKT 6YPHO pa3BUBATLCA, 8 KOTMYECTBO Tak Hasbl-
BaeMbIX (M3IMKOB-PyHIAMEHTATMCTOB B 3TOM HAy4HOM AMCLMIIMHE
0Y€Hb HEBEMTUKO. _

Coxpanunachk sHamenutas dororpadua, rae Supuko Pepmu u3o-
OpakeH y HOCKM, Ha KOTOPOH NPOCMATPMBAETCH 3AMCAHHOE MM
ypaBHeHHe, ONpefeAiolliee MOCTOAHHYI0 TOHKOI CTPYKTYphl (anb-
ta). Camoe MHTepecHas AeTanb B JaHHON (oTorpaduy 3aKMOYaeT-
¢A B TOM, uTo PepMu HEMHOTO nepenyran ypaeHenue. IlpaBunsHoe
TOX/IECTBO 3aNMCHIBAETCA Tak: a = e fhc, Te e — 3apAq 3NeKTPOHa,
h — nocroanuan [Inanka (h), nenenHan Ha gBa M-, a ¢ — CKOPOCTb
ceera. Ha t];o’rorpa:lmn 3aIMCAHO PABEHCTBO A = ﬁlf’ec. HewnssectHo,
BeiicteurensHo M Pepmu gonycTun sgeck oMKy mbo xoTen nmpo-
CTO MOAWYTHTD Haf oTorpagom.

Ecnu B XoTHTe MoGMu:ke MO3IHAKOMHUTBCA ¢ ypaBHeHMeM Jlpeiixa,
npennaraio ero Hike. O603nauuM yepes N KONMYECTBO TeX UMBM-
MM3ALMIA B TAlAKTHKe, KOTOPbIE, BOSMOKHO, MBITAIOTCA YCTAHOBUTD
C HAMM KOHTAKT. B TAKOM CH)F‘IHE!

N=R*xf,xn xfixfxfxL,

rae R* — cxopocTb 3Be3oobpa3opanua B Hawel ranakTuke, f, —
MONA 3Be3fl, ¥ KOTOPHIX €CTh TUIAHETHl, N — CPefiHee KONMMYECTBO
TIPUTOHBIX JI/IA KM3HU NNAHET Y OHOI 3Be3fnl. f, f u f — coot-
BETCTBEHHO, 06MTaeMble IUIAHETHI, I/IAHETHI C PAa3yMHOM XKH3HbIO
¥ [JIAHETHI C TAKMMM IMBHIM3AI[UAMM, KOTOPBIE MOTYT MCKATh MeXK-
IVIAaHETHOIrO KOHTaKTa. L — mnepuofi, B Te4eHMe KOTOPOro MHONMA-
HETHaA LUMBHM/IM3ALMA MOKET NOCHIIATE CUTHAMbI B KOCMOC NpeXe,
4eM HCYEe3HeT.

INepBonavansHO JIpeifk MCXOAMA U3 CERYIIMX pacdeTos. B Hameii
rafnaxkTHKe exerogHo obpaayerca 10 asean (R* = 10), y monoBMHBI U3
HUX MOABIAITCA M/IAHeTH Q‘; = 1/2), OKONO KaK[0M 3BE3[bl NMEET-
CA MPMMEPHO [IBa MMPa, MPUIONHLIX WA #u3Hu (n, = 2, XOTA B Ha-
1Iel NIaHeTHOM CMCTeMe TAKMX MMPOB OKo/Io cemu — Benepa, Mapc,
3emna 1 HekoTopsie cnyTHUKM Onurepa u Carypra). Ha ogsoit us
NMNaHET B KAX0 CHCTEME MOXET PasBUTBCA Xu3HE (f = 1). Ilpumep-
HO Ha KaKMHO0i COTOM M3 3TUX IaHET Pa3oBbETCA pasyMHas XM3Hb
(}: = 1/100), Ha OfHOM NPOLIEHTE NIAHET, 06AA0AIUUX PAIYMHOILL HeU3-
HbI0, LTMBUIN3ALMA Ehlfl,qe'l' M3 KaMEeHHOIO BeKa M )FCDBEPI.IIEHCTBYCT—
CA HaCTO/ILKO, YTO CMOXKET NOCHIIATh CHrHa/BI B KocMoc (f = 1/100),
npuYeM Takue NOMLITKM OYIyT NpeNlpMHUMATECA Ha NPOTAXKEHMH
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okono 10 Teicay neT. [TopcTaBuB B ypaBHeHHe 3TH 3HAYEHUA, TIONY-
uuM 0K010 10 UMBMIM3ALMHA, KOTOPHIE MBITAIOTCA BCTYNMTb B KOH-
TAKT C 3eMAAHAMH,

MHeHna 06 3TMX 3HaYeHMAX NIOPOI PACXOAATCA KapAuHambHO. [IyH-
KaH Qopran, acrpoduank M3 YausepcureTa IGuHOYpra, HENaBHO
TiepecuuTan ypaBHeHWe [Ipeitka meromom MoHre-Kapno. On Been
Cny4daiiHble BeTMYMHBIL IJIA KO0 NepeMeHHOM, a IOTOM BEIYMCINA
HECKO/IBKO ThICHY pesynbTaToB, 4Tobbl HaiiTi Haubonee BeposATHbLIE
sHadenus. B 1o Bpems kak y [lpeiika nomyuymnoch Bcero 10 musu-
nMM3aLMiA, KOTOpele MOraK OBl MCKaTh KOHTaKTa ¢ HaMu, PopraH Ha-
cuutan 31 574 uMBMAM3aLMM TOMbKO B Hamrelt [anaktuke. CooTBert-
CTBYIOIIAA CTAThA HAXOMUTCA B MHTEPHETE MO afpecy http://arxiv.org/
abs/0810.2222.

Tperbs u3 yeTsipex (yHFAMEHTAIbHBIX CUI — 9TO cnaboe AgepHOe
B3aMMOJIENCTBHE, PETyIMpYIollee NpoTeKanue GeTa-pacnaga B AXpax
aToMoB. VIHTEpecHO OTMETUTD, YTO (PaHUMi CYUECTBYET KAKOE-TO
BpeMA MMEHHO MOTOMY, 4TO Ha (oHe 60pbOBI CMILHOTO B3aMMOeii-
CTBMA M 3MEKTPUYECKUX CHIT B aTOME 3/TeMEHTA IeHCTBYET elle 1 C/la-
60e B3aMMOJIENCTBHE, HEMHOTO CTTAXKKUBaloee 3Ty 60pbhy.
Yersepran QyHaamMeHTaNbHaA CHIa — 3TO CH/Ia TAKecTH (TpaBuTa-
uusn). CuibHOE AfepHOe B3aUMOJEHCTBME B COTHM Pa3 [IPeBOCXOMT
3/IEKTPOMarHUTHBIE CHIbL, @ IIEKTPOMAarHUTHBIE CH/IBL B CTO MMJLIN-
appoB pa3 npeBocxofAaT cnaboe Bsaumopelicteue. B colo ouepens,
cnaboe AepHOE B3aUMOAEHCTBHE B IECATH MHTMOHOB MU/UTHAPIOB
pas cuibHee, YeM rpaBuTanuA. Uto6sl mpencTaBuTh cebe MacmTabnl
3THMX COOTHOLUEHHI, BCTIOMHMTE IPHBEIEeHHbIH BbIlle IIPHMEp, ONK-
CbIBaIOIl{Hf'I HHSKYID pacnpocrpaﬂeuﬂocrb acrara. Cllﬂﬂ. Ipamn"aunn
MOMHHMPYET B HAIIEH MMOBCENHEBHOM XN3HM MCK/IIYMTENBHO NOTO-
MY, YTO CH/IbHblE M crabble AnepHBle B3aUMMONEHCTBMA MMEIOT Kpo-
HIeYHBIA PafIuyC, 4 COOTHOIIEHKE MPOTOHOB M HEHTPOHOB BOKPYT
Hac JOCTATOYHO PaBHOe, YTOOLI TOYTH MOMHOCTBIO HUBENMHPOBATH
ANEeKTPOMAarHUTHBIE CHIIBL

Ha HpDTﬂ)KEHHH DONMTMX I[ECHTHIIETHﬁ CPHSHKH crapamm:no CHH-
Te3UpOBaNy BCe HOBbIE CBEPXTAKe/Ible 37IEMEHTDI, aTOM 33 aTOMOM.
Ho B 2008 rogy uspaunbckue ydeHble OOBABHIH, YTO MM YHAloCh
BBIIETHUTE 31eMeHT Ne 122, BOCHONbL3OBABIIMCH TPagMUMOHHBIM
XMMHYECKUM MeTOZIoM. ITH McclefioBaTeny (rpynna moj pPyKoBOA-
cTBOM AMHOHa MapHHOBa) HECKOMBKO MeCALeB KPANY MpoceuBanu
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ecTecTBeHHhIe 06paslibl TOpUA, OCIE Hero 3aABM/IM, YTO IOTY4MIN
HEKOTOPOE KOMMYECTBO aTOMOB CBEPXTANKeIoro anemenTa Ne 122, pac-
nonoxeHHoro B Tabmuie Menpeneepa poBHO Ha NepHOJ] HUKe TOPHA.
Caumi& HEBCPGH'IHHF[ dCIeKT 3TOro HPB,I[HPHHTIU! JAKMHOYANCA Jawe
He B TOM, YTO HOBBIN 3/IeMeHT YAIIOCh NONYYHTh CTAPOMOJIHBIM CIIO-
co60oM, a B TOM, 4TO, 110 JAHHBIM M3PaNILTAH, OH 06nafaer mepuonomM
nonypacnaga 6onee 100 MmunnuoHoB neT! 3TO Kasanock HacCTOMBKO
HEBEPOATHBIM, YTO MHOTME Y4YEHBIE NIONO3PUTENbHO OTHECTHCD K Ta-
KOMY OTKPBITHIO. APIYMEHTHI B MO/Ib3Y €I0 NOIIMHHOCTH CTAHOBAT-
cA Bee cmabee, HO, IO COCTOAHMIO Ha Korer| 2009 roga, Mspaunbckan
TPyIINa He OTKA3a/ach OT CBOETO 3aAB/ieHNus,

FUEOPH 06 ?TIE.JIKE JAaTblHH B pBSHHX Oﬁﬂal:'ﬂlx HayKl'l, HO He B Ta-
6mue MeHpeneesa, MHTEPeCHO OTMeTHTD crepyrowmil ¢akr. Koraa
B 1984 rogy rpynne uccnegopateneit us OPI’ yganoch nony4uTh ane-
MeHT Ne 108, HeMI[El pemnu JaTh EMY Ha3BaHME «XacCHit» — B 9eCThb
JIATHHCKOTO HasBaHuA 3emnyu [eccen B Tepmanum, JlarMHckoe Ha-
3BaHMKe N0Ka3anock MM Gonee NpegnouTHUTETLHBIM, YeM, HallpuMep,
WHOMYTAHIMMY .

WuTepecHo ynoMsaHYTb o6 opHOM HOBAaTOPCKOM cnocobe npen-
CTAB/IEHUA TEPHMOBMYECKON CHCTEMBbl, MYCTh M TPaAMLMOHHOM IO
dopme. B Oxcdoppe cranm esputh asTobychl M TakcH, Ha foprax
KOTOPBIX M300paXkeHsl cTONONbI MepuofnYeckoit cucremsl. OT wmH
JIO KPBIILIM OHM YCHINAHBI K/IeTOYKAMM C S/IeMEHTaMM, BHITIOTHEHHBI-
MH,; B MHOBHOM, B NacTeNbHBIX TOHAX. HPDE]{T CHUHCHPYETCH OK-
chopackum HayuHbiM mapkom. Cwm. http://www.oxfordinspires.org/
newsfromImageWorks.htm.

Kpome Toro, Ha caifite http://www.jergym.hiedu.cz/~canovm/
vyhledav/chemici2.html MoxHo HalTH BapuaHTH Tabmuun Menpe-
neesa Gonee yem Ha 200 pa3THYHBIX AIBIKAX, B TOM YMC/IE HA MEPT-
BEIX, HﬂIlPHMEP KONTCKOM M RPEBHBEI'HHETCKDM.
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Appec: 344023, r. Poctoe-wa-fowy, yn. Crpanw Coseros, 44A
Tenedon: +7(863) 303-62-10. E-mail: info@rmd.eksmo.ri
®uaman 000 «MagaTenscreo «3xcmo» 8 r. Hosocwbnpcxe
Anpec: 630015, r. HoBocwBHpCK, KoMBWHaTCOWA nep., 4. 3
Tenedow: +7(383) 289-91-42, E-mail: eksmo-nsk@yandex.ry
06ocob ar. Xa6
DaxTHHECKHA A0Pec: saoom r. XaGaposck, yn. Dpyrae, 22, od. 703
Noyroewi agpec: 680020, r. Xabaposck, A/A 1006
Tenedon: (4212) 910-120, 10-211.  E-mall: aksmo-khw@mail.ru

Pecnybnwxs Benapycs: 000 «3KCMO ACT Cw 3ma Cie
LieHTp 0nTos0-posHnHL npoaax Cash&Carry & r. MuHcke
Anpec: 220014, PecnyGnuka Benapycs, . MUKk, npocnext Xyxoea, 44, nom, 1-17, TU «Outietos
Tenedon: +375 17 251-40-23; +375 44 561-81-92
Pewim paboTut: ¢ 10.00 no 22.00. E-mail: exmoast@yandex by
Kazaxcran; <PIOLL Anmaries
Aapec: 050039, r. AnMaTsd, yn. JomGposckoro,
Tanedou: +7 (727) 251-58-12, 251-59-90 (91,92,09). E-mail: RDC-Almaty@eksmo.kz
Monksii SCCOPTHMBHT NPOAYKLMA D00 «HANSTENLETEO «BUCMO MOXHO NPHOSPECTH B KHMKHLX
MAraaMHax *HUTaR-ropogs ¥ 3aKa3aTE B WHTEPHET-MaraawHe; www.chitai-gorod ru.
Tened:on enMHOR cnpasoMHoMN cryxbie: B (B00) 444-8-444. JacHox N0 POCCHN BBCANETHER.
HHrepseT-maraamd 000 «ManatensCcTeo = Ixemos
www.eksmo.ru
PoaHW4Has Npoaaxa KHAM G A0CTABKDA N0 BCEMY MUDY.
Ten.: +7 (485) T45-89- 14, E-mail: imarket@eksmo-sale.ru
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NuTpec =

A TAK HATAKO

TEPUTOPUKHA

KHWAMHBIM MATAIMH

Xouews cTath
ABTOPOM «IKCMO»?

eksmo.ru

OduyrancHsif
MHTEPHET-MaraauH
M3paTensCTea «JIncmor

& 5oMs0P

BEOMEBOPA - nnaep Hs phidie MOme Ssbi 1 040K MO IR E KME
Misi mioBium KHUIH W COIA30M WA, UTO B Bl HOTAK TOOPHTE, DTKD b BaTE
Hup, npoSosaTe HoBoe, pacTH. BeTe cusctinmeime, Bure ua sonwe

@ bomboraru @ bomborabooks  @E) bombora



TABJIMLA MEHAENEEBA -
OLHO U3 BEJINHAULLNX
AOCTUXEHUU YEJTOBEYECTBA.

ITO OAHOBPEMEHHO U HayuHbIN
weneep, 1 cCOOPHUK PacCcKasoB.
Bce anemeHTbI, BcTpevarowmecs
B Hawewn BcenenHon, MOXHO
Hautu B [lepnoguueckon cucreme.
Ecnhu paccmatpueate Tabnuuy
Ha 6onee CNOXHOM ypoOBHe,

TO MOXHO YBUAETb, UTO B HeW
3akoaupoBaHa uHpopmauma

O NMPOMUCXOXAEHUU KaXA[oro
aToma, O TOM, BO 4TO aToM
MOXKeT NPeBpaLLaThCy, Ha Kakue
3NeMeHTbl pacnaaaTtbhesq.

«Kak cknopsisoercs Hayka? 310 He BCeraa 0aHoobpasHsie
onwitel 8 nabopatopumn unn rpomkue otkpeitus. Hayka
cTpouTCs M3 goranok, npob v ownbok; a ewe 13 uaen,
YHEHBIX ¥ CKOHAANOR BOKPYT HWX, B 3TOM KHMre Bl OThILETE
BCE: OT MCTOPHH OTKPLITHA 3NEMEHTOR H TEOPHH KX

obpazosanma 4o rpomkmrx HayyHbix Batanui. Bel cmoxere
B3rMSHYTh HE ToNbko Ha dacag Tabnuus Menaeneesq,

HO M HO TO, 4TO CKPBITO NOAO HeM»,
CAKMHA 3ERHANOBA, aetop  wanocTpaTop kHurm

u‘ﬂthf EO!-.p:,f' M any‘l pu.a.r , XMMAK, Gn:)rep

BOMBOPA

WILATENRCTEO

OPA ~ punep Ha poiHie




