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AHTOJIOTHUA BBIJAIOIIUXCA JOCTUKEHUN B HAYKE U TEXHUKE. YACTD 2:
OTKPBITHUE U U3YUYEHUE PAIMOAKTUBHOCTU XUMHNYECKHUX 3JIEMEHTOB

Haeseoeno kopomkuii napuc 3 yceceimnuvoi icmopii 6i0Kpummsa i nOYamK0o8020 emany UGUEeHHA AGUWA PAOIOAKIMUBHOCI XiMi-
YHUX elleMeHMis, W0 MA€ QYHOAMeRmanbHe HAYKO80-NPUKIIAOHE 3HAYEHHA 0N TH0OCHEd.

Hpueeden Kpamkmi OUepK U3 scemupﬂoﬂ ucmopuu OmMKpslmua U HaA4aj1bHO20 Imana U3y4eHus A6J1IeHUA paduoakmuenocmu
XUMUUECKUX I]IEMEHM 06, umeruiezo ¢yu0ameuma.71buoe Hayuuo—npumac)uoe 3HaueHue 01 uenoeeuecmea.

BBEJIEHUE

ITocne otkpertus B 1895 romy m3BecTHBHIM HeMell-
KM (PU3UKOM-IKCTIepUMEHTaTopoM Buierensmom Penrt-
reroMm (1845-1923 rr.) X-iyueil, Ha3BaHHBIX B OyayIIeM
"DEHTT€HOBCKUM W3IydeHHEM' , (paHIy3CKUH ydeHBIH
Anpu bexkepens (1852-1908 rr.) 3aHsuics McCIeI0BaHHU-
eM coreil ypana (coemuHenus ypanuicyibgara kamus K)
Ha IpeaMeT uX (II0OPECIHUPYIOMIEr0 IMOBEACHHUS MOJ
nefictBuem aHeBHOrO cBeta [1]. B xome atux mcciemosa-
HHUH OH 0OHApY)KHMJI HEU3BECTHOE SIBJICHUE. 3TH COJIU ypa-
Ha CaMONpPOM3BOIGHO O€3 BO3AEHCTBHS Ha HHUX IIOCTO-
POHHEr0 MCTOYHHKA COJHEYHOTO CBETa HCITyCKAIN JIy4d
HEHW3BECTHOTO MPOHCXOKAeHUs. [Ipu 3TOM MM ObIIO Y-
TAHOBJICHO, YTO JAHHBIC COJHM ypaHa BO3JEHCTBOBAJIN HA
PSIOM pa3MEIICHHYIO U 00BEPHYTYIO B INIOTHYIO YEPHYIO
Oymary ¢oOTOmnacTHHKY | 3acBeuuBasu ee. [lomoOHO
X-mygam "ypaHOBBIE JIydH' pa3psOKali IpeaBapUTEIbHO
3apsDKEHHBIN M PaCIIONOXEHHBIH B aTMOC(EPHOM BO3/IYXE
35IeKTpOcKoM. OKpYKalOIUi 3IIEKTPOCKOI BO3IAYX OT
JIEWCTBHSL 3THX JIydell HOHHM3MPOBAJICS W CTaHOBWJICS
anekTpraeckd nposomsmuM [1, 2]. Takum ONBITHBIM ITy-
TeM A. Bekkepens B 1896 romy oTrkpsul HOBoe (u3HUe-
cKkoe siBrieHne, koropoe B 1898 rony BrimarommmMcs ¢pan-
Iy3cKuM (HU3UKOM M XUMHKOM Mapueir CkiI010BCKOH-
Kropu (1867-1934 rr.) 661710 Ha3BaHO TEPMHUHOM "paduo-
akmuenocms’’ (3T0 HA3BaHUE MPOUCXOIUT OT JIATHHCKO-
ro ciosa "radiare" — "usayuamo ayuu" [3]). poncxox-
JIEHHEe 3TOr0 BUja u3mydeHus (3Toi "nmydawmcroctu” Bee-
CTBa WM "ypaHOBBIX JIydeii'") B TOT HCTOPHIECKHI TTEpHU-
O]l pa3BHUTHS HAYKH M TEXHHKU OCTABAJIOCH IS BCEX yde-
HBIX TAMHCTBEHHOH 3araakoil. 3aberas HECKOJBKO BIIE-
pel, cieayeT cka3aTb, YTO 3a OTKPBITHE JaHHOTO HOBOTO
¢m3ndeckoro sBIeHU A. BeKkepenb COBMECTHO € BIEp-
BbIC M3YYMBIIMMH 3TO (YHIAMEHTAIBEHOE SBJICHHE IIPHU-
pomsl M. Kropu m ee cympyroM, W3BECTHBIM (PpaHITy3-
ckuMm (pusukom ITbepom Kropu (1859-1906 rr.) ObLH B
1903 romy 3aciyEHHO YAOCTOCHBI BBICIICH HAyIHOU
Harpasl Mupa — HobGenmeBckoii pemun mo ¢usuke [1].

1. YCIIEXU MAPUU U IIBEPA KIOPU B U3YUEHUU
PAZIMOAKTUBHOCTU

TamHcTBeHHAsT 3arajka "ypaHOBEIX Jyded B
1897 romy kpaiiHe 3aMHTEpecOBaia MOJIOJOrO MOIBCKOr0
uccremosatenss Mapuio Ckionosckyro-Kropu (puc. 1),
3akoHuuBIIy0 B 1893-1894 rr. mapmxckyo CopOOHHY U
BhIIIe/y0 getoM 1895 roga 3amyx 3a yxe CIOXKHBIIIE-
rocsi (pariry3ckoro yueHoro-¢pusuka I1. Kropu. [Tomaro-
mast O6onpime Hay4dHble Hagexnasl M. Kropu BeiOmpaer
3Ty TEMY U CBOCH OyIyInei TOKTOPCKOHM IHCCepTaIiH.
OHa yBIIeKaeT TaHHON HaydHOU TEeMOH OoJiee OIBITHOTO U

Gompmie 3HaOMIIETO B prusuke cBoero cympyra — I1. Kropy,
KOTOpBI OBIT TOKOPEH FOHOHM ¥ M3SIIHOW ITONBKOH C ee
SICHBIM M Pa3BHTBIM MY)XCKHM YMOM H TBEPIBIM XapaKTe-
pom [2]. Tocie oxonuarnsi COpOOHHBI M TIONyYCHHS B
1893 romy mmmuioma 1o (pU3MUECKHM Haykam (mepBoe
MECTO Ha Kypce MO OLEHKaMm), a TaKKe AUIUIOMa B
1894 romy mo mareMaTHYeCKMM Haykam (BTOpPOE MECTO
Ha Kypce IO OLCHKAM) XU3HECHHBIM KPEIO M COUHCTBCH-
HOM HACTOsIIEH cTpacThio it Mapuu crana Hayka [2].
Ee yBnekaloT HaydHble HMHTEpEChl W Hpecienyer Oen-
HOCTh, 0Opekass Mapuio Ha yenuHenue (1o GOIH 3HAKO-
MBbIE U [IEPEIKUTHIC MHOTUMH K3 HAC YyBCTBA M COOBITHSL).
Taxoit 00pa3 KM3HH TO3BOJISIET €if OOJbIIEe COCPEHOTO-
YUTHCS HA TBOPHYECKO# paborte B obmactu (usuku. Cama
cynpba CTONKHYyNa B mapmkckoir CopOOHHE IBYX HCKITIO-
YUTENBHO OAPCHHBIX MOJIOBIX JIF0ACH (BOT IIOCIIE 3TOTrO U
HE Beppb B HEE) — HAUYMHAIIYI0 HAYJHYIO Kapbepy
27-mu JeTHIO oibKy M. CKIOMOBCKYIO U 35-TH JIETHETO
yaeHoro-¢msuka ¢paniysa I1. Kiopu (puc. 2), xoTroporo
BEIZIENISICT BBICOKHH POCT, HeOOMNbIIas >KecTkas Oopojxa,
GOJIBIIION YM M HCKITIOYUTENBHO GiaropoiHas aymma [2].

Puc. 1. Mapust CkiiomoBckasi-Kropu (1867-1934 rr.)

Yurareno He0OX0ANMO HANIOMHUTH, 9To B 1883 ro-
1y moxozoi I1. Kropu coBMecTHO co cBomM Opatom JKa-
KoM, paborasi mpenapaTopaMu-(QU3UKaMH B H3BECTHOM
¢panmy3ckoM yHuBepcuTere — maprkckoid CopOonHe,
OTKpPBUTH THE303JIEKTPHIECKUI 3(h(HeKT U COOTBETCTBEH-
HO nbesonekmpuyuecmeo [1, 2]. Ux sxcriepuMenTaibHas
paboTa 3aKOHYMIIACH M300PETEHNEM M CO3IaHHEM HOBOT'O
¢m3Hyeckoro mprudopa — KBapIEBOrO IbE30METpa, MpH-
MEHSEMOTO0 /Ul IPeoOpa3OBaHMs IEKTPHUECKUX CHIHA-
JIOB B MEXaHHYECKHEe W HaoOOpoT (B CKOPOM BpEMEHH
3TOT NpUOOp OBIT MM HCIIONB30BAH TP M3Y4EHUH pajno-
aktuBHOCTH). Jlanee 10 paboT B 061acTH pajHOaKTHBHO-
ctu I1. KropH, BBITIOMHSS TEOPETHIECKHE HCCIIEAOBAHMUS B
obmacti (UM3WKH KPHCTAJUIOB, pa3padoTan ‘'mpHHIMIT
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CUMMETpHH", CTaBIIMK B NAJbHEHIIEM OJHON W3 Hayd-
HBIX OCHOB B kpucramorpaduu [1, 2]. M3obperaer
CBEPXYYBCTBHUTEIBHbBIC ~alepHoOauieckue Bechbl (‘'BEChI
Kropu"), kotopsle B HemanekoM OyyiieMm ObUIH IpHMe-
HEeHbl cynpykeckoil mapoil Kropm npu uccnenoBaHuu
palMOaKTHBHOCTH psifia 3JEMEHTOB. B sKcreprMeHTalb-
HBIX HCCIIEIOBAHUAX II0 MAZHeMU3My MaTEPHAIOB OH
TIOJTYYHJI OPUTHHAIBHYIO 3aBUCHMOCTD MX ()eppOMarHuT-
HBIX CBOMCTB OT TemrmepaTypsl (Hamen "touky Kropu'") u
OTKpBUI 3aKOH 3aBHCUMOCTH BOCHPHMMYHUBOCTH TIapamar-
HUTHBIX Tel 0T Temreparypsl (“3axon Kropu') [1, 2].

Puc. 2. ITvep Kropu (1859-1906 rr.)

Ha ocHoBe pe3yibTaToB JaHHBIX UCCIIEIOBAaHNI OH B
1895 romy 3amuimaeT TOKTOPCKYIO AUCCEPTAIIHIO II0 Mar-
Hetu3My Ten. CaMOCTOSITEIbHO BBIOJIHMI Ba)KHYIO Ha-
yauyro padorty "O cummempuu 6 uszuyeckux seieHusx.
Cummempusi  91eKMPUYEcKo2o U MAazHUmHoz20 noneu'
[1, 2]. bauskue Mapuu u ee Komiern mo pabore ormMeya-
JM, 9TO MBICIIM O BBIOOpE MEXKAYy HaydHOH Kaphepoill n
3a00TaMu CEeMEHHOW XU3HH B TOJIOBY MOJIOJIOW W Iene-
ycrpemsrenHoi M. CkronoBckoi-Kiopu He mpuxommnmm
aukoraa [2]. B 1897 romy Mapwust myGiaukyer CBOIO Iep-
BYIO HAy4HYIO paboTy, OTHOCSIITYIOCS, KaK H psix paboT ee
myxa II. Kropm, x obmactu macnemusma Ha TeMy
"Macnumnvle ceoticmea saxanennou cmam' [1, 2]. Ps-
noM ¢ yueHbIM-¢u3ukoM I1. Kiopu, craBmmm B 1897 rony
3aBeAyIOINM (H3HMUYECKOH 1TabopaTopuel B MapHKCKOM
Wueruryre GU3MKM M XMMKH, OHa BBIIVIAJENA B TOT Ha-
YJaJIBHBII [TEPHOJ CBOEH Hay4IHO!H pabOoTHI 10 CBUIIETENHCT-
By OUYEBH/IIIEB [OKa Kak rmoaMactepbe [2]. Bor tak Bkparie
BBITJISTUT MPEABICTOPHS JUIS TEX BaKHBIX, KaK ITOKa3aja B
JIaTTbHEHIIIEM NCTOPUS M3Y4YEHHS PaJOaKTUBHOCTH XHUMH-
YECKHX JJIEMEHTOB, HAYYHBIX COOBITHII B 007aCTH aTOMHOM
(samepHOit) bu3UKK 1711 PPAHIy3CKOM CYIPYKECKOM maphl
Kropu, 0 KOTOPBIX pedb MOHIET HIDKE.

C navana 1898 romga ¢panmysckas gera Kropu ax-
THUBHO TPUCTYIIACT B TPYAHBIX JIAOOPATOPHBIX YCIOBHSIX
(B HEOTAINIMBAEMOM OAHOITAXXHOM CBIPOM ITOMEIICHUN
capas-MacTepcKkoi) mapkckoro Wucturyra Gu3ukd u
xumud (puc. 3) K HWCCIIEOBaHUIO ''ypaHOBBIX JIydei'”.
OueBuIpl, UCTOPUKH HAYKH M TEXHUKH OTMEYAJIH, YTO
X CKYIHOE HCCIEI0BaTEIbCKOE O0OpYyIOBAaHHE HA TO
Bpemst coctosto Beero u3 [1, 2]: 1) moHM3ammonHOM Ka-
MepsI; 2) anmekrpomerpa paspaborku I1. Kiopu; 3) mbeso-
KBapuesoro npudopa takxe pazpadorku I1. Kropu. Conc-
KaTeJbHUIIA CTETIEHH JOKTOpa HayK Oepercs 3a n3ydeHue
HOHU3UPYIOMIETO ACUCTBUS ''ypaHOBBIX JIydei'' OT OKHCIIa

ypana (MUHepaa YpaHHHHTA), KOTOPOE ONPEIEIETCS €10
0 CITOCOOHOCTH STHUX Jy4ed IpeBpamarh aTMochepHBIH
BO3AyX B TMPOBOAHHK 1€KHIPUYECKUX 3apA008 U TEM

CaMbIM paspshKaTh MPEABAPUTENBHO DIEKTPUUECKH 3apsi-
JKEHHBIE METAJUTHYECKHUE JIETIECTKH dJIeKTpockomna [1, 2].
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Puc. 3. Mapus u ITbep Kropu y 1a60opaTopHOro crona ¢ paguo-
AKTUBHBIMH TIpeTriapaTaMu

Ha ocHoBaHWM NepBBIX pe3yiIbTATOB 3THUX OIBITOB
Mapus u ITeep Kropu npuxofsT k BEIBOJY, YTO HEMOHST-
HOE TIOKa /U HAX W3JydeHHe YpaHWHHTA UMEET aTOMHOE
TIPONCXOXICHHE, ONpeaesieMoe TJIABHBIM 00pa3oM aro-
mamu ypana U. Ilepen HMMHU BCTaax €CTECTBEHHBIM BO-
npoc: Heyxenn ypad U sBIsieTcsl eMHCTBEHHBIM XUMH-
YEeCKMM DJIEMEHTOM, HCIYCKAIOIINM 3TH TAaHHCTBEHHBIE
myan? JIast oTBeTa Ha ATOT BONPOC OHHM OCTAHABIMBAIOT
N3y4eHUE ypaHUHHUTA W HE3aMEeUTUTEIbHO IPHHUMAIOTCS
3a TOJOOHBIE HCCIIENOBAHUS BCEX W3BECTHBIX (puznye-
CKOW HayKe XHMHYECKHX 3JeMeHTOB. Okazajoch, UYTO
coenuHenust Topusi Th momo6HO coemunenusMm ypana U
TaK)Xe CaMOIIPOM3BOJIEHO M3ITy4aloT TakHe e ''ypaHOBbIe
JTyq9n'” ¥ TOYTH aHAJOTMYHOW MHTEHCHBHOCTH. VIMEHHO B
stor nepuox M. Kropu mnpeanmoxuna 3TOMYy CBONCTBY
(M31IydeHHIO "ypaHOBBIX JTyUel'") XUMHYECKUX IICMCHTOB
IaTh HasBaHue '‘paduoaxmusnocms” [1,2]. Monomoit
HCCIIEeI0BATENb-TIEPBONPOXO/ICI] B JHIle Mapuu B 3TOT
UCKITIOUNTEIBHBIN MTepH0J] CBOCH HaydHON paboTHI Hamu-
cama cnenytomee [2]: "JKusmub, xax euomo, me oaemcs
HUKOMY U3 Hac aezko. Hy umo o, Hado umems HACMOu-
4uUBOCMb, a 21a8HOe — Y8epeHHOCMb 6 cebe. Hado ee-
pumb, umo mol Ha "umo-mo" 2o0en u smoeo "‘umo-mo"
HYJHCHO 0OCmuUSHYmb 60 ymo Ovl mo Hu cmouno”. Kakas
OJEP>)KUMOCTh Y MOJIOJOTO HAy4HOro pabOTHHKA, HILY-
IIEro B TEMHBIX AOPSIX aTOMHOW (DM3MKH OTBETHI HA Ta-
HBI YCTpOWCTBa MpupomHoi Mmatepuu! Jlanee gmcro mo
MHTYWINH OHA OEpEeTCs 3a MCCIeI0BAHIE N3TyJaTeIbHBIX
CIIOCOOHOCTEH BCEX M3BECTHBIX €l MHUHEpAJIOB, COMEp-
skamux ypan U u topuit Th. U Bapyr — HeoXuIaHHBIE
JTAaHHBIC B PE3yAbTaTaX M3MEPEHMS MX PaJHOAKTHBHOCTH
YKa3aHHBIM BBIIIE CIIOCOOOM (C MOMOIIBI0 MOHH3AINOH-
HOW KaMepbl U JIEKTPOCKOIIA): HEHOPMAIIBHO BBICOKAsSI [0
CPaBHEHHUIO C OKHIAeMOH paJiMOaKTHBHOCTh HEKOTOPBIX
MHUHEpPAJIOB MPH HE3HAYUTEIFHOM KOJMYECTBE B HAX ypa-
Ha U u topust Th [1, 2]. DTMu HEKOTOPBIME PP OIHEI-
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MU MHHEpaJaM{ OKa3aJIUCh YPaHUHUT (ypaHOBas CMOJIKa
i okucen ypana U) u xamskonut (ypaumwidocdar meau
Cu). TIpu 3TOM ypaHOBasi CMOIIKA B CBOEM IPHPOIHOM
BH/IC TPOSIBIISUIA PAJUOAKTUBHOCTH BUETBEPO OONBLIYIO,
YeM YHCTBHIH Ookuceln ypana U, BXomsmmii B MHHEpaJ ypa-
auHutT [2]. Tocie TIIATENBHOrO aHain3a THUX IKCIICPH-
MEHTaJIBHBIX JaHHBIX M. Kropu npuxozasT k rumnorernye-
CKOMY BBIBOIY. B YIIOMSHYTBIX BBIIIE MHHEpajax B He-
OOJNBIINX KOJMYECTBAX COACPKUTCSI HEM3BECTHOE BeIlle-
CTBO (HOBBI XMMHYECKHIl dIEMEHT) ¢ OONbIIel yem y
MeTauIM9ecKiX d1aeMeHToB ypana U u topus Th pamwo-
aKTHBHOCTHIO. B Hayynom coobmenun M. Kiopun or
12 ampens 1898 roma, manewatanHoMm B “Jloxmamax Ila-
pmwKckoil Axamemuu Hayk', roBopmiock [2]: “Mapu
Cxnooosckas-Kiopu sansnsem o mom, umo 6 munepanax c
OKUCTIOM YPAHQ, BEPOSMHO, COOEPIHCUMCS HOBbIL XUMUYe-
CKUll 371emenm, 001a0arwull 8bICOKOU PAOUOAKMUGHO-
cmoio”. Tak M. Kropu ObuT cenan nepsblid 3adukcupo-
BaHHBIM B IE€YAaTH CAMOCTOSTENBHBIM IIAr K OTKPBITHIO
HOBOTO XMMHYECKOr0 31eMenTa — paaus Ra [1, 2].
YunuThIBas YHHKAIBHOCTH CIOXKUBIIEHCS CHUTYallWH,
I1. Kropn BpeMEHHO OCTaBISIET CBOM HCCIICTOBAHUS HaJl
KpUCTaJuTaMH W 0Oojee AaKTHBHO NOAKIIOYAeTcs K
M. Kiopu B ee onpITax mo 0OHapyXEHHUIO HOBOTO pajno-
akTUBHOIO d1eMenTa. B urone 1898 roma maumnaercst ux
COBMECTHAsI IUIONOTBOpHAs paboTa B 0OJIACTH aTOMHOM
(¥M3UKH, TPOIIMBIIASICS BCETO BOCEMb JIET W BHE3AITHO
npepBaHHas Tparndeckoil rubdensio I1. Kiopu 19 anpens
1906 roma. Hamo 3ameruts, uto k 1898 romy mmmepan
YpaHMHHUT OBLI XOpOIIO H3Y4eH XUMHKaMu. llostomy
cynpyru Kiopu pemaroTt, 4yTO HOBBIM paguOaKTUBHBIN
9JIEMEHT B 3TOM MHUHEpale MPEJICTaBlIeH B CTOJb HE3HA-
YUTENBHBIX KOJMYECTBAX, YTO €ro IPHCYTCTBHE B HEM
(MuUHEpase) OCTaJoCh HE3aMEYCHHBIM HCCIICIOBABIINMHE
YPaHUHHUT Y4CHBIMHU. I3BECTHBIMU METOaMHU aHAIUTHYC-
CKOM XMMHHU OHH BBIICISIOT BCE DJIEMEHTHI, BXOISLINE B
COCTaB MHHEpajia YpaHHHHTA, U U3MEPSIOT HX palfoaK-
TUBHOCTh. B pe3ynapTraTte Takoil KpPOTOTIWBOW pPabOTHI
0Ka3aJI0Ch, YTO PaJHOaKTHBHOCTh YPaHMHUTA COCPEIOTa-
YUBaeTCd B IBYX DPAa3IMYHBIX XUMHYECKUX (DpaKLusX.
[Hoatomy Mapus u Ilsep Kropu npuxonst Kk HOBOMY BbI-
BOJY, YTO B HCCIEAYEMOM NPHPOTHOM MHUHEpalie IpH-
CYICTBYIOT [Ba HOBBIX PaIMOaKTHBHBIX 31eMeHTa [2].
Ve B utone 1898 romga onm 3asBisior B “okmamax Ila-
pIKCKO Akamemun HaykK' 00 OTKPBHITHH WMH HOBOTO
XHMHYECKOro 3JIeMEHTa — MeTaJlla MoJoHuK PO, Ha3BaH-
Horo mo Hactosamio M. CxromoBckoit-Kiopm B decTs
cBoelt poauHbl — [lompmu. B omyOnrkoBaHHOM UMH 3TOM
HAy4HOM CoO00IeHnn ToBopminock [2]: "Mer nonazaem,
YUMo gewecmeo, U3GIeUeHHOe HAMU U3 YPAHOBOU pYobl,
cooepaicum euje He ONUCAHHBLIL MEMALL, N0 CBOUM XUMU-
yeckum ceoticmeam bauskuil k eucmymy Bi. Eciu cywe-
CMeosane 3mMo2o Memaiia noOmeepouncs, mvl npeoia-
2aem Hazgamv e2o "'nononuem"— no umeHu CmpaHvl, om-
KyOa npoucxooum oOux u3 Hac". B HaydHOM COOOIICHUN
"O eewecmee 601bUWIOU PAOUOAKMUBHOU CUTbL, COOep-
acawemest ¢ ypanunume” or 26 nexadbpst 1898 roma B
"Noxknamax [Tapmkckolr AxageMun HayK'", MOATOTOBJICH-
HoM M. Kiopwm, I1. Kropu u XK. BemoHoM (MX amqMHUHHCT-
PaTHBHBIM PYKOBOAHMTEJIEM, [IOMOraBIINM B paboTe), mo
MOBOAY Apyroro (BTOPOTO) paarOakTHBHOIO DJIEMEHTa B
COCTaBe MHHEpalla ypaHHHHTa TOBOPHIIOCH CIIEAYIOIIee

[2]: "Mbet crnonnsl cuumams, umo Hogoe paduoaKmMusHoe
8eecmeo Cco0epHCUm HOBbIll dlleMeHm, KOMOpbili Mbl
npeonazaem Ha36amov paouem'. ITH HAYIHBIE COOOIIICHNUS
MOTPSICAIOT yYCHBIX-PIBUKOB Mupa. OHU CBHICTEIHCT-
BYIOT 00 HOBBIX NPEICTaBICHUSIX B CTPOCHHH 3EMHOM
Matepun. [l momHo# mobexst Mapmu u Ilsepy Kropu
OBLIM HY)XHBI 3TH HOBBIC XMUMHYECKHE DJIEMEHTHI B YHC-
TOM BHzie. HUKTO He 3HaeT aTOMHBIX BECOB HONOHHS PO 1
pamusa Ra. A pa3 HEeT WX aTOMHBIX BECOB, TO HET M CAMHX
9THUX HOBBIX PaJHOAKTHBHBIX BEIIECTB, a HX MeCTa B IIe-
puoanueckoit cucreme JI.M. Menneneera [4, 5] ocrarorcst
NIOKa BaKaHTHBIMH. Ha MX BbIIeNeHne U3 ypaHOBOH pyIbI
cynpyru Kroopu 3aTpaTuin 4eTblpe rosa HaupsyKEHHON U
BpEeIHON ISl MX 3I0pOBbS PabOTHI B HEMPHCIOCOOJIECH-
HOM IS TAKHX HMCCIEIOBAHUN MOMENIeHuH (Ipyroro mo-
MEIICHHSI B UX WHCTHTYTE UM IIPOCTO HE AaBajm), KOTO-
poe GoJIbIie HAITOMHUHAIIO 3a0POIIEHHBIN capaii-ckian [2].
Jnst peanu3aliy MX IUIAHOB, NMPEXIE BCETO, ObUIa HYXKHA
B OONBIIOM KOJMYECTBE YpaHOBas pyda, CoOAepIKaias
ypaHuHUT (YPaHOBYIO CMOJIKY). DTOT MHHEpaJ OBIT TOTIA
OYeHb JIOPOT M JOOBIBAJICS OH JIMIIH B aBCTPHUIICKOI bo-
TEMUM IS LEeJIed IPUMEHEHHS YPAHOBBIX COJIEH B IPOU3-
BOJZICTBE LIBETHOT'O CTEKIIA (O Bpeae pagnoaKTHBHOCTU LS
YeIOBeKa TOrJa TOJIKOM HHYEro He 3Hamw). B atu Tpya-
HbIE JJI1 HUX MECALbI OHU NPHXOMAAT K AMHCTBEHHO IIpa-
BIUJILHOMY TIPEUIOKEHHIO TI0 BBIXOAY U3 CIIOXKUBILIEHCS
KPUTHUYECKOH CUTYallHH: TOMBITATHCS NMOTYYUTh OUMILECH-
HBIA pamuii Ra 3 nemeBsIX aBCTPUICKUX OTXOJ0B TIOCIEe
U3BJICUCHH M3 JOOBIBAEMOIrO MHHEpaja ypaHWHUTA HC-
HOJb3yeMbIX B HPOM3BOJICTBE CTEKIAa YPAHOBBIX COJCH.
YroBOpHUB aBCTPUIICKME BJIACTU W HAYAJILCTBO PYIAHUKA,
OHH 0€3BO3ME3/IHO MOIYUYHIN B CBOE PACIIOPSDKEHUE ONHY
TOHHY YPAHOBBIX OTXOZOB (3TO OBUT YOMBHTEIBHBIN Me-
PHOI B MEXIOCYJapPCTBEHHBIX OTHOIICHMSAX, JHUIICHHBIN
aTOMHOT'O TICHX03a H3-32 BPEMEHHOI'0 HE3HAHHs YesoBe-
YECTBOM BO3MOXKHOCTH HCIIOJB30BAaHHS BHYTPHAAEPHOM
SHEPTUH, YTPO3bl PACIPOCTPAHEHUS U 0OOTALICHHS SAep-
HBIX MaTepuaioB). M3 3TOH yIMBHTENBHON HCTOPUH
MpaKTHIeCKH OeCIUIaTHOrO MpuodpeTeHus ''mo ropio”
HeoOXomuMBIX cynpyram Kropu yka3aHHBIX YpaHOBBIX
OTXOJIOB CTAaHOBHUTCSI M3BECTHBIM, YTO ABCTPUHIIBI PeLIn-
JH YHOBJIETBOPUTH 3Ty HEOOBIYHYIO Ul HUX IPOCHOY
KaKuX-TO BYX (ppaHIly3cKuX "IyHATUKOB OT HAyKH' WIIH,
WHAYe TOBOPS, TIPOCTO IBYX yueHbIX-uymakos [2]. C mpu-
OpITHEM TIO JKene3Hoil mopore B T. Ilapmx yka3zaHHBIX
aBCTPUICKHX YPaHOBBIX OTXOJOB, pac(hacoOBaHHBIX B
MEIIKA U3 TpyOOH XOJIIOBOM TKaHH, y cymnpyroB Kropu
HAYMHAETCs, TI0 UX CJIOBaM, ''Tepomyeckas 3I0Xa B CO-
BMecTHOH xu3HU" [2]. U3HyputenbHas pabora mo mosry-
YEHHIO U3 OTXOJ0B YpaHOBOW pyabl MONOHUS PO u pagus
Ra B uncTOM BHAE U M3YYEHHIO MX (PM3NYECKHX CBOWCTB
nponomkanack umu ¢ 1898 no 1902 roxwl. B nens mpu-
XO/IMIIOCH BPY4HYIO nepepabaTeiBath 10 20 Kr ypaHOBOM
pymst [2]. Hakanyne wacryrurennst 1900 roma dpanimys-
CKUM yYeHBIM-XUMHUKOM AHJpe JleOpepu, paboTaBunM B
¢usuko-xumuueckor sadoparopun CopOOHCKOro YHH-
BEpPCUTETA, ObLI OTKPHIT HOBBIM PaJuOAaKTHBHbIN XUMHYE-
CKHi drieMeHT — akTunui AC [1, 2], pasMereHHbIi B Te-
PHUOIMYECKOM  CHUCTEeME  XHMHYECKHX  DJIEMEHTOB
I.W. Menneneera [4,5], kak oka3anoch 4yTh MO3XKe, MPsi-
Mo psitoMm ¢ panueM Ra. [Mostromy cympyram Kropu ObLio
OTYEro TOPONUTHCA B CBOEH paboTe MO M3BJICYECHHIO M3
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ABCTPHICKMX YPAaHOBBIX OTXOJOB MOJOHMs PO u paams
Ra. PactBopsis M KOHLEHTPUPYS B OTKPBITBIX TOPSYUX
KOTJIaX pPaJMOaKTUBHBIC NPOIYKTHI, HW3BJICUCHHBIC U3
ypaHoBO# pynbl, M. Kropu ocymecTBisieT KpucTaminia-
LU0 TI0JTyYaeMBIX €0 PAacTBOPOB C BBICOKOHM paanoak-
TUBHOCTBIO M IIIAr 32 IIaroM NPHOJIPKAEeTCs] K HaMEUeH-
HOH nenu. TpeGyemoro Juis 3THX LEJIeH YUCTOro IoMe-
meHus1 0e3 MBUTH M KOoJIeOaHW TeMIlepaTypbl OKpYXKaro-
IIEro BO3[yXa y Hee He ObuTo. DTO MPHBOAUT CYNPYTrOB
Kropu B oruasaue. Ha "Bomocke" 3aBucaeT Bes MX 3aTes
TI0 TIOJTYYeHHMIO ToJIoHus PO u panust Ra B uncrom Buze B
TaKuX JIAOOPATOPHBIX YCIOBUSAX. BO3HMKIINE TeXHHYE-
CKHE TPETSTCTBUS Ka3aduCh UM NIPOCTO HE MPEOoIIH-
MbeiMH. Hecmotps Ha yrosopst! I1. Kropu cnenats BpeMen-
Hylo nepeasiniky, M. Kiopu ¢ ynpsiMcTBOM B yOpcTBOM
MIPOJOJKAET TPYAHBIE W OMAacHbIe ONBITHL. Hakonem, B
1902 rony el ymaercs BBIACNWTH ONHY HECATYIO IOIIO
rpamMMa OYHIIEHHOTO paaus Ra u ycTaHOBHTH €ro atoM-
HBII Bec, okasaBmmiics paBubiM 225 [1,2] (cormacuo co-
BPEMEHHBIM yTOYHEHHBIM JIAHHBIM 3TOT CTAOWMIBHBIN
pPaZMOaKTUBHBIN 3JIEMEHT MMEeT aTOMHYIO MacCy, paB-
Hyto 226,02 [4]). Tony4ennoe npu stom M. Kropu co-
emuaenne pamust Ra ¢ xmopom Cl B uncrom Bume npen-
CTaBISUIO CO0OI Oenblii TYCKJIBIA MOPONIOK, HAIOMH-
Harommii o0bruHy0 moBapenHyo comb NaCl. 3ameruwm,
YTO YHCTBHI MeTaumdeckuil pamuid Ra (cepebpucro-
6enbrit metamn [3, 5]), a me ero comu, M. Kiopu ynanocs
nonyauts Jjuib B 1910 roay [6,7]. Ero (paxus Ra) usmy-
uenme Gbi0 mpuMepHo B 2-10° pa3s cuiibHee, yeM H3Tyde-
Hue mpupoxaHoro ypana U [2], uMeromero coriacHo co-
BpPEMEHHBIM JIaHHBIM aToMHYI0 Maccy 238,02 [5]. Hesu-
JIIMBIE JTydd paausi Ra ocTaHaBIMBAN TONBKO TOJCTHINA
CBUHIIOBBIN 3KpaH. B TemHOTe pammii Ra m3imydan Buam-
Mol cBeT. [Ipumensiemble cynpyramu Kroopu B paguouu-
OHHBIX ONBITAX CTEKISTHHBIE COCYIBI ¢ panueM Ra B Tem-
HOTE CBETHWJIHCH TOIXYOOBAaTHIM (PocdOopecupyrommm
custaveM [1, 2]. Paguii Ra caMonporM3BOIBHO pactaiaics,
BEIJICNISAS TEIUIO B 0c000€ Ta3000pa3HOE PaToaKTHBHOE
BEIEeCTBO — 3MaHanmio paxus [1, 5]. On 3a cuer nonusa-
MY CBOMMHM PaJUAlMOHHBIMH JIydaMH MOJEKYJ pa3ind-
HBIX TA30B, BXOIIMX B COCTaB BO3AyXa, MpEeBpallal Ja-
K€ CyXOW BO3AyX B NPOBOIHUK I/leKmpuyecmed. ITO
MPUBOAMIIO K PA3PSAAKE 3JIEKTPOCKONA, HAXOJIIIErocs B
9TOM BO3AyXe Ha JTabOpaTOPHOM CTOJIe HAOIIOAEHUI pa-
JIMOAKTHUBHBIX BemecTB. lo3xke mocie AeTanpbHOrO H3y-
yeHns Jydel pagus Ra mns cynpyroB Kropm cramo ms-
BECTHO, UTO aTOMBI pamus Ra ¢ orpoMHOI criioit BEIOpa-
CHIBAJIN B OKPYXKAIOIlee MX BO3IYIIHOE IPOCTPAHCTBO
a—gacTHIlsl (sapa atoma remus He), Hecymmecst co cko-
pocteio okoito 20 km/c, u B-nyun [1, 5, 8]. Bekope B co-
CTaBe PaaMOaKTUBHOTO M3iIydeHus paaus Ra Bummaprom
ObUTH OTKPBITHI W y-myud [1,9]. Anamornussii cocras
M3IydeHus pamus Ra Opu1 He3aBUCHMO OT (paHITy3CKOH
yetsl KiopW yCTaHOBICH M W3BECTHBIMH AHTIHHCKUMH
yueHnsiMH-(pusukamu 3. Pesepdopmom u @. Coxam [1, 9].

Jlo pagMamyMoOHHBIX ONBITOB  YYEHBIX-CYNPYTOB
Kiopu mrony Bepuiu, 4To BEIIECTBO BCEJIEHHOW COCTOUT
W3 HEBUIUMBIX M HEAEIMMBIX aTOMOB M COOTBETCTBEHHO
W3 HEM3MEHHBIX XMMHWYECKHX JJIEMEHTOB. Temeps ke mo-
JIy4aJaoCh, YTO B HENOJABMKHOW BHEIIHE NMPUPOAHOM Ma-
TEPHUH €XKECEKYHAHO Ha MHKPOYpPOBHE IPOUCXOINT
JKMU3Hb W HACTYNAeT CMEPTh. HAONIO#AeTCs POKACHHE

OJIHUX M YHHUYTOXKEHHE NPYrHX MHKpOBelecTB. Yenose-
YeCTBY 3TO CTaJIO JJOCTOBEPHO M3BECTHO MOCIE OTKPBITHS
B 1898 romy u usyuenusi k 1903 rony dpanirysckoii ue-
toit Kropu pamust Ra. B 1900 romy Hemelnkue ydeHbie
BanpxoB u ['m3ens cooOmmiy, 4TO HENABHO OTKPBITHIN
panmii Ra 3a c4eT cBOEro MHTEHCUBHOI'O PaJ0aKTHBHOTO
M3JIy4CHUSl OCYIIECTBIACT (DM3HOJOTHYECKOe JeHCTBUE
Ha Ouonormueckue 06beTHI [1, 2]. B 1901 roxy I1. Kropu
COBMECTHO C YYEHBIMHU-MEIUKAMH IIOCIE BBINOTHCHUS
UMH pAla paJdalliOHHBIX HCCIEAOBAaHUN HPHXOTAT K
BBIBOZY O TOM, 4TO JIy4HCTO€ M3JydeHue paiaus Ra cro-
COOHO pa3pymath OONbHBIE KIETKH KUBBIX OPTaHI3MOB U
W3JIEYMBATh HEKOTOpBIC BUABI paka [1, 2]. Tak pammii Ra
NEePBbIM U3 PAaJHOAKTUBHBIX 3JIEMEHTOB HaIle] IIPHUMEHe-
HHe B MeaunuHe. OTKpPBITHE PaIOaKTHBHOCTH CTAaJo
NPEJCTABIATE HE TOJBKO YHCTO Hay9HOE, HO U TPaKTHYe-
CKOe 3HayeHHe. Bo BceM Mupe CTallo aKTHBHO HaJlaXKH-
BaThCS MPOMBIIICHHOE MPOU3BOACTBO pamus Ra. OmuH
rpamm 3Toro paauaktuBHoro snementa B 1903 romy crain
croutb 750 TeICTY (pankoB 3010ToM [2]. Bo mHOrmx
CTpaHax Mupa OBUIM OTKPHITEI HCTUTYTHI pagus — Hayd-
HbIEe LIEHTPHI N0 U3YYCHHIO PaJMOaKTHBHOCTU M JICUCHUS
paKa HOBBIM MEIHUIIMHCKHAM CIIOCOOOM — PafuOTepanuei.
Bort, nHakoren, n npummio Bpems 3anmthl M. CKIIomoB-
ckoii-Kropu cBOel MOKTOPCKOH auiccepTaniii Ha TeMy
"Hccneoosanue paouoakmusHulx eewecms”, KOTOpas
cocrosttack B CopOoHCKOM yHHBepcuTeTe 25 HIOHS
1903 rona. [lyiss MHOTHX Y4€HBIX U COMCKATEIeH HayIHbIX
CTENEHEN, 3HAKOMBIX C HBIHELIHEN KJIACCUYECKOW Ipole-
JypoH 3aIIMTH AMICCEPTAIlA HA yYEHBIX COBETaX, OyneT
MHTEPECHO 3HATh, YTO IIOCJIE HAYYHOTO JOKIaJa COMCKa-
TEJBHUIIBI U €€ OTBETOB Ha BONPOCHI (PPAHITY3CKUX Hayd-
HBIX MOTPOB IIpelcenaTeNnb 3acelaHus IPOU3HEC Cclie-
nyrortyro dpasy [2]: "Hapusicckuil ynusepcumem dapyem
Bam cmenenv 0oxmopa usuueckux HayK ¢ gecvbma no-
YemHvIM Om3vi8om" .

Baxno otmeruts, uto cynpyru Kiopu 6e3o3me3Ho
nepefaay ydeHbIM M TNPOMBIIUICEHHHUKaM Mupa pas3pado-
TAaHHYI0O MMM TEXHOJOTHMIO IIPOM3BOJACTBA W3 YpPaHOBOH
PYyIbl, comepkameil MUHepal YpaHHHHT, CHJIBHO PalHoaK-
THBHOTO dJieMeHTa paanii Ra. IlepBooTkpbiBaTend (MOXKHO
cKazaTh "m300peratenu’) pamus Ra 10 MPUHIMIIHAIEHBIM
COOOpa)KEHHUSM OCO3HAHHO OTKA3aJUCh OT IIATEHTHOI'O
3aKpeIuIeHnst 32 COOO0 TPaBa Ha MPOMBIIUIEHHYIO TEXHO-
JIOTHIO €0 MOMYYeHUS U COOTBETCTBEHHO OT BO3MOXKHOCTH
HOJIy4EeHHS OT €€ MPOJaXkn OTPOMHBIX IEHEKHBIX CPEICTB.
OHH OTKa3aJIMCh OT BCErO 3TOTO B MONB3Y HAYKH M LIUPO-
KOT'0 MEIMIMHCKOro MpuMeHeHus paaus Ra. PyxoBonctso
OpaHiry3ckoil pecryonuky aBaxasl npemarano M. Kropu
3a ee Hay4HbIe JOCTIDKEHHs CTaTh KaBajepoM kpecta Ilo-
YEeTHOTO JIernoHa (BBICHIEH TOCYIapCTBEHHOW HArpabl
@pannun) [2]. Ho oHa oTKa3bIBanach OT MONYYEHUS ITOM
Harpajsl 10 STHYECKUM cooOpaxkeHnsM. Kak yxe ormeua-
nock, B nekadbpe 1903 roxa IlIBeackas koposieBckast Aka-
JeMIs HayK MpUCYAnIa OTKphIBaTeNsIM MojoHus Po u pa-
s Ra Mapum u [Teepy Kropu HobGeneBckyro mpemuio 1o
¢msuke 3a 1903 rox (puc. 4). JIpyryro moaoBUHY 3TOH Ha-
rpagbl U COOTBETCTBEHHO JCHEXKHOW MHMPEMHUM IOTYqHIT
A. Bekkepenb (32 OTKPBITHE PaJHOAKTHBHOCTH XHUMHYE-
CKHX DJIEMEHTOB).
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Puc. 4. [lunmom naypeatoB HobGeneBckoii mpeMun 1o Gpu3uKe
3a 1903 rox ITsepa u Mapuu Kropu

B 1904 roxy I1. Kropu Ob1 Ha3HaueH mpodeccopom
¢usuku [apmwickoro yausepcurera (st Hero 8 CopOoH-
He cnenuanbHo Oblta co3nana Kadenpa odmiel Gpusnku n
PaJMOaKTUBHOCTH) W u30paH akageMUKoOM Ilaprskckoii
Axamemun Hayk [6]. Tlocme Tparmueckoit —ruOenn
I1. Kropu B 1906 roxmy (mepexofs MapmkCKylo YJIUIly B
JIOKUTUBYIO TIOTOAY, TIOCKOJIB3HYJICS M TIOTall MO/ Koyeca
TSDKENTOTPY)KSHOM KOHHOU TeJern) JaHHyro Kadeapy yHac-
nenoBana ero BroBa M. Ckmonosckas-Kropu. Ona crana
niepBoii B uctopurt CopOOHHBI >KEHITMHOH-TIperiofaBare-
seM. VIMEHHO B 3TOM TSDKEJIOM Ui Mapuu Toy OHA BBI-
CKa3ajia MHTEPECHYIO ISl YUCHBIX (B TOM YHCIE IS 3JIEK-
TPOTEXHUKOB W HCTOPHUKOB Hayku) ¢pasy [2]: "Koeoa
CMOULUb TUYOM K JUYY C YCnexamu, OOCHUSHymoiMu Qusu-
KOUl 3a nociednue 0ecsimbs Jjiem, HeGObHO NOPAICACUbCS
mem cO8U2OM, KAKOU NpOU3OWIeN 8 HAWUX NOMAMUAX 00
anexmpuuecmee u o mamepuu'. B 1910 rony M. Kropu
n3Jiana CBOM OCHOBHOM HaydHBIA Tpynd "Pykoeodcmeo no
paduoakmusrocmu', copepxkanwii 911 cTpaHuI] TekCTa U
OTpakaloIMi HAKOIUICHHBIE €F0 3HAHWS B HOBBIX 00JIacTsIX
¢muku u xrmun. Tem He MeHee, B ssHBape 1911 roxa kan-
munarypa 44-x nerneit M. Kiopn He npomuna m3bpanue B
IMaprkckyto Akazemuro HayK (Ipy TAWHOM TOJIOCOBAHUH
HE XBaTWIO OAHOro rosoca "3a"). MHorue (paHiy3ckue
aKaJIeMUKH ObUTH HACTPOEHBI PEIINTENHHO MPOTHB M30pa-
HES TIEPBOY (M Kak IOKa3aid JadbHEHIIie COOBITHS LEu-
KOM TIpEeJaHHON HayKe) JKCHIIHHBI B psabl DpaHIry3cKoi
AxazieMnu HayK CO CBOMMH CTapbIMH KOHCEPBATHBHBIMH
npuninunamu. B nexabpe 1911 rona IlIBesickas Koposes-
cKast AkajeMusi HayK, OTMEYas BBIIAIOIIMECS 3acayru
M. Cxionockoi-Kropu o BeieneHuro pamus Ra B gmc-
TOM METAJUIMYECKOM BHJIE M OXAapaKTEPU30BAHHIO €TO KaK
XAMUYECKOTO 3JIeMeHTa, mpucymmia e HoOeneBckyro
npemuto 1o xumuH 3a 1911 rox [1, 2]. Ha ceromms moka
HHUKTO U3 JKCHIINH-3€MIISTH HE OBUT ABKIBI YOCTOCH 3TON
BBICIIEH B MUpE HAYYHOM Harpaapl. Y OOHMX JIFOAEH 3TO
M3BECTHE U3 MBEACKON CTONMIBI I. CTOKrObMa BBI3BAJIO
YIOWBIICHHE JIMYHOCTBIO YYEHOW-KCHIIUHBL, a Y APYTHX —
YYBCTBO 3aBHCTH U 3100bI. [locie mpuCyXIaeHus: BTOpon
Hobenerckoit mpemrm M. CxitonoBckoi-Kropy mprImiocs
¢ OONBIIMM TPYAOM BBIZEPKATh Pa3BEPHYBIIYIOCS IIPOTHB
Hee BO PpaHIMM HACTOSIIYIO TPABIIIO. €€ Tep3aM aHo-

HUMHBIMH THCBMaMU U ITyOJHYHBIMU YIPO3aMHU HACHIIBCT-
BEHHBIX TIPOTHB Hee JeicTBhit [2]. DTy eInMHCTBEHHYIO 1
YHHUKAJIBHYIO B CBOEM POJIE HKEHIINHY-yIEeHYI0 OOBUHSUIIN B
TOM, YTO OHa MHOCTpaHKa U sBUJIAch B T. [lapik ¢ menbro
3aXBaTa BBICOKOTO HAYYHOT'O MOJIOYKEHUSI HEYHCTOILIOT-
HBIM criocoOoM. Mapust B 9TO BpeMs OKa3ajach Ha Kparo
nponactd (0 CBUICTENBCTBY €€ ONMKAMIINX POICTBCH-
HHMKOB TOT/Ia OHa Oblila TOTOBA K caMoyouiicTBy [2]). JTumib
TEIUTbIe YYBCTBAa POJAHBIX M JOOpOXKENATeNbHOE yJdacThe
3HAKOMBIX YIEPIKaJIH €€ OT 3TOro KpaiHero 1 Heboroyro-
Horo neiicTBus. OT mepekuBaHUN M KaTOP)KHOUM paboThI ¢
PaIMOaKTHBHBIMHU BeIleCTBAMU 03 HEOOXOIMMBIX B DTHX
ciydasx 3aluTHBIX cpeactB M. Kropu B 3T0 HanpsbkeHHOE
BpeMsi CBalIa Tshkenmas Ooine3Hb moyek. [locnme monro
JICYCHUS] U XUPYPrHYECKOro BMEIIATELCTBA OHA K JIETY
1913 roma Be3IOpaBIMBAacT (TeM HE MEHEE, €€ 370POBhE C
3TOr0 BPEMEHH OCTACTCSl CEPhE3HO MOJOPBAHHBIM). AKTY-
AIBHBIM M JUISl HALIero0 BPEMEHH OCTaeTcsl €¢ CIeIyIolIee
KOPOTKOE BBICKa3biBaHWe B TO Bpems [2]: "B nayke moi
00/iCHbl UHmMepecosamuvcs Bewamu, a we Jluunocmamu'.
MupoBasg UCTOpHS M3Y4YCHHS PaJHOAKTUBHOCTH XHMHUYeE-
CKHX 3JIeMEHTOB Mokazana, yto M. Kiopu B ¢usuueckoit
(XMMIIECKOii) Hayke ObLTa TOM JIMIHOCTBIO, Yepe3 KOTO-
PYIO yYeHBIE, JIIOAW, HAPOIBI M CTPAaHBI MHTEPECOBAIHCH
Hay9HBIMU BelamMu W y3HaBaM HOBOE 00 OKpYXKAIOIIEH
Hac npupoze. Ee midHast )KU3Hb M aKTHBHAS HaydHas Jiesi-
TEIBHOCTH SBIINCH IPUMEPOM OECKOPBICTHOTO CITY)KEHHS
Hayke Ha MyTH YIJyOJeHHs HAIINX 3HAHWUH O MaTepud U
OKpYXaloIleM Hac Mupe. Tak CIOKHIOCh HCTOPHYECKH,
yto @paHIMs OKa3ajach MPAKTHYECKH IOCIEIHEW CTpa-
HOM, NpHU3HABILEH HAY4YHBIA MOABHUI CBOMX Ipa)</aH, BbI-
Jlarouxcs yueHblx — cynpyros Kropu. s sToro norpe-
OOBaIMCh TPHCYXKICHHBIE WM 30J0Tas Melajlb WMEHH
Ibeu (Host6pp 1903 rom) Jlommorckoro KopomeBckoro
obmiectBa (AHITIMACKON AKaIeMHUH HayK), COBMECTHas
HoGenesckas mpemust o ¢msuke (mexabps 1903 rom) u
HoGenesckass mpemust mo xumuu Mapuu  (1ekabpb
1911 ron). B deppane 1922 roma M. Cxiionosckas-Kropu
OpLIa eqrHOTIacHO M30paHa Bo DpaHIly3cKyr0 AKaJIeMHIO
Hayk [1, 2]. Ona crana mepBoil U3 GpaHIly3CKHX JKEHIIUH,
U30paHHOI e¢ WICH-KOPPECTIOHCHTOM (aKaJeMHUKOM OHa
TaK u He ctana). B 1926 rony M. Cxiionosckas-Kropu cra-
Ja TIOYETHHIM HMHOCTPaHHBIM UICHOM AKaJeMHH HayK
CCCP [1, 2]. UsBectHoO, uTo B cBOM 65 stet M. Kropu pa6o-
Tana Ha Kadeape u B (HU3MKO-XUMUYECKOH JlabopaTopun
[Mapwkckoro yHuBepcuTeTa u cozgaHHoM eto B 1914 rony
Uucruryte paaust (puc. 5) e meree 12 wacos B neHb. Pa-
0oTaTh MEHBILE, [0 €€ MHEHHUIO, 3HAUUT HNPHXOIHUTCS CO-
IJIAIATECS C MPU3HAKAMU OAPSXJICHUS CBOETO OpraHM3Ma
[2]. Uarepecro otmeTnTs, uto ¢ 1919 mo 1934 roxsr (rox
cmeptd M. Kropu ot nefikemun) yueHbiMu [laprkckoro
Wucrturyra pagus (mupexrop — M. Kropu), sBisiBIiierocst
CaMbIM KPYIHBIM Hay4HbIM LeHTpoM DpaHimu no usyde-
HHIO M MEIULUHCKOMY IPUMEHEHHIO PaauoTepaniy, ObUin
onybnukoBanbl 483 HaydHbie paboThl (B CpEIHEM OKOJIO
30 pa6or B roxn) [2]. Ha monro M. Kropu u3 3T0r0 00111€T0
yucna paboT npuxoauTces auib 31 crares 3a 16 ner. He-
6e3pHTEpecHO TO, uTo M. Kiopu HHKakoro ydactus B Me-
JMKO-OMOJIOTMYECKUX padoTax CBOErO MHCTUTYTA HE NPU-
aumana [2]. Ho mpu TakoM cBOEM MpPHHIMIAATIBHOM TIOJI-
XOJle OHa BHUMATEJIFHO CIEINIA 33 NX Hay4HBIMH U Tepa-
NEBTHYECKIMH Pe3yIbTaTaMH.
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Puc. 5. Uncturyt pamus B 1. [lapmke

2. YCIIEXU UPEH KIOPU N ®PEJIEPUKA XXOJIMO
B U3YUEHNU PAINOAKTUBHOCTHU

Cnassblii myte Mapun u ITsepa Kiopu B obmactn
W3y4EeHUS] PaJUOAKTUBHOCTH XHMHUYECKHX 3JIEMEHTOB
ObUT OJIMCTATENFHO IPOAODKEH HMX CTapIiel J104Yepbhio
HUpen Kropu (1897-1956 rr.) u ee myxem Dpenepuxom
XKommo-Kropu (1900-1958 rr.). Momomoit @. YKomwuo,
paborast mocie okoHuaHus [1aprmKcKoi KOIbl GU3UKH 1
xumun (371ech Korma-To npemnoaasai 1. Kiopu B momkHo-
cru mpodeccopa dusuku) ¢ 1925 roga mpemapaTopoM B
Wucruryre pagus y M. Kropn, BctpeTni cBoro Oyaymnyio
xeHy — Haygnoro corpyaauka W. Kropu (puc. 6).
C 4 oxtsa6ps 1926 romga (mest perucrpannu ux Opaka u
n3menenns: Ppenepukom cBoer ammmmu Ha Komwmo-
Kropu) Havasics uX COBMECTHBIN KU3HECHHBIA W HAYYHBII
myTh. [Tocne okornvanus B 1920 roxy Ilapmxckoro yau-
BepcuTeTa W paboThl B JabopaTopuy CBOEH Matepu
H. Kiopu x 3TOMy BpeMeHH YK€ ycIema 3allUTUTh JJOK-
TOPCKYIO JHCCEPTALNIO 0 pajHlalMoOHHON HpoOiieMaTH-
ke. @. Xommo-Kropu (puc. 7) 3amurin CBOWO TOKTOp-
cKyto auccepranuio B I[lapmxckom WHcTuTyTE pagus Ha
IATh JeT mo3xe cBoei >keHsl B 1930 romy. 15 suBaps
1934 roma Ha 3acemanmu [lapmkckodl AkxageMuu HayK
®. Kommo-Kiopn u U. Kiopu coobummi 06 OTKpBITHH
MU HOBOTO BHJA PaANOAKTHBHOCTH. B 3TOM cooOmennn
roBopuiock cuenymwomee [1]: "Ham yoaroce doxazame
Memodom Kamepwvl Bunvcona, umo mexomopule neckue
onemenmul (Gepunnuir Be, 6op B, amomunui Al) ucnycka-
FOM NOLOACUMETIbHBLE JJIeKMPOHbL NPU 60MOAPOUPOBKe UX
o—uacmuyamu nononus PO. Hcnyckanue nonodcumensHoix
9NEKMPOHOE HEKOMOPLIMU  JIeKUMU  IeMEHMAMU, HOO-
8epeHymuIMU 00yYeHuIo o—yacmuyamu noionus PO, npo-
odomicaemcss 8 meueHue HeKomopozo 0Oonee Umu meHee
NPOOOIIHCUMETLHOO 8PEMEHU NOCIE YOANeHUS UCOYHUKA
o—nayueil. B ciyuae 6opa B, nanpumep, smo epema docmu-
eaem noayuaca”. Viccnenyst ato sienerne, ©. XKomo-Kropu
u U. Kiopu sKCnepyuMEHTaIbHO MMOKa3ajld, YTO B CIy4ae
amromuust Al simepHast peakuusi MPOMCXOMUT CIEAYIOLINM
00pazoM C TepBOHAYATBHBIM OOpa30BaHUEM PaHOAKTHB-
Horo u3otomna ¢pochopa P u Heiirpona n [1, 5]:

2IAI+5He - 2P +n. 1)

Puc. 6. Mapus Kropu u ee crapiuas nous Hpen Kropu 3a npose-
JICHUEM COBMECTHBIX PaJHaI[MOHHBIX OIBITOB

PamoakTuBHBIH M30TOMN (ocopa P cormacro (1) 06-
Jlajial TIEpUoOIOM Tmoypaciana, pasusiM 3 mun 15 ¢ [1, 5].
B pesymprare Takoro BHYTPHATOMHOTO pacmaga d3TOro
m3orona Qocpopa P m obOpasyercs MONOKHATEIHHBIN
9IIEKTPOH € (IO3UTPOH) B COOTBETCTBHH CO CIEMYIOMICH
HMH yCTaHOBJICHHOM siIepHOi peaknueii [1, 5]:

2P - Hsi+er. )
3akaH4MBasi CBOE Hay4HOE COOOIIEHHE Ha 3TOM HC-
TOpUYECKOM 3acenanuu Ilapwxckoil AkageMuu Hayk,
®. XKommo-Kropu u U. Kropu 3asBunu [1]: "Taxum obpa-
30M, 8 HaAcmoawel pabome y0aioch énepsvie npu NOMo-
WU BHEWHe20 BO30elCmeUsl BbI36AMb Y HEKOMOPbIX
amomuvix A0ep pacuoaKmueHOCms, KOMOPAs COXPAMs-
emcs 8 medeHue UMePUMO20 peMeHU 6 OMCYMCmeue
svinydcoarouett npuyunsl”. Tak OBLIO cAETaHO HAYIHOE
OTKPBITHE OTPOMHOI BakHOCTH. J[0 3THX HCCIenoBaHHN
YYeHBIM OBLITO WM3BECTHO, YTO PaJNO0AKTHBHOCTH, TPHUCY-
I1asi HEKOTOPBHIM [TPUPOIHBIM 3JIEMEHTaM, HEe MOrJia ObITh
HU BbI3BaHa, HM YHUYTOXKEHA, HU KaK-TUOO HM3MEHEHa
YEIIOBEKOM.

]

Puc. 7. ®penepuk XKommo-Kropu (1900-1958 rr.)

O®pannysckue yuensie @. XXommo-Kropu n U. Kropu
BIIEpBBIC B MUPE UCKYCCTBEHHO BBI3BAIIM y psijla XUMHUUE-
CKHUX JIEMEHTOB PaJHO0aKTUBHOCTb. [Ipu 3TOM OBUIH CO3-
JIaHbl HOBBIE PaJJMOAKTUBHBIC N30TOITBI, HE HAOIIOIaeMble
JI0 3TOrO B 3eMHOI mpupone. HoBoe ¢yHmameHTansHOE
¢msmueckoe siBrenue, oTkpsitoe B 1934 rony @. XKommo-
Kropu u 1. Kropu, nonyunsno Ha3zBanue "uckyccmeennas
paouoaxkmuenocms" [1, 5]. OHa XapakTepHU30BaIOCh TEM,
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YTO HEKOTOpPBIE BEIIECTBA, IOJIBEPIHYTHIC PaJHOaKTHB-
HOMY H3JIY4eHHIO OTKphITOro B mione 1898 roma cympy-
ramu Mapwueii u [Ieepom Kropu nononust Po, npespaina-
JIMCh B HOBBIE Pa/JIMOAKTHBHBIC W30TOIBI U CTAHOBHJINCH
CaMM UCTOYHUKOM PaJIMOaKTUBHOTO U3ITydeHHS.

[IIBenckast KoponeBckast AKajeMHsi HayK BBICOKO
OLICHWJIA IPUHLUITAAILHYIO BAKHOCTh (DyHIaMeHTanbHO-
ro otkpbiTHs cynpyros @. Xommo-Kropu u U. Kropu n
npucyanna UM HoOeneBckyro mpeMuio 1O XUMHH 3a
1935 rox [1, 7]. Ora ¢paHmy3ckas dera BCIO CBOIO OC-
TaBIIYIOCS XW3Hb aKTUBHO MPOJODKMIA B creHax Ila-
proKckoro MHCTUTYTa panus naibHEenIee pasBUTHE CO3-
JaHHOH ero ocHoBateneM M. Kropu HOBOI oTpacnu Hay-
kn — pagnoxumun. M. Kiopu mocme cmeptn marepu B
1934 roxy crana ee npeemHuuneil Ha kadenpe odmeit dpu-
3UKH M paauoakTuBHOCTH Ilaprykckoro yHMBEpcHTETa
BIUIOTH 10 1956 roma (roma cBOe# KOHYHHBI OT JyYeBOM
6onesnn).®. XKomuo-Kropu B 1937 romy cran mpodecco-
poMm sgepHO xuMuu B [lapmkckoM Komiemke, a B
1947 romy mocie cMepTH BBITAIOMICIOCS (PpaHI[y3CKOTO
¢msuka [lons JlamkeBeHa — mpodeccopoM 3KCIIepHMEeH-
taneHON ¢u3uku B [lapwkckom MHCTHTYTE (U3MKH M
xumun. Ciemyer oTMETHTh, 4To B nekadpe 1948 rona mon
HaydHbIM pykoBojcTBoM @. JKommo-Kropu Obun mmymieH
nepBeiit (paniy3ckuii simepHblii peakrop [1, 9]. @. XKo-
mmo-Kropu 10 1950 roma 3ammman BeICOKmi moct Bep-
XOBHOTO Komuccapa ®PpaHuuu mo atomHod 3Hepruu. OH
¢ 1951 mo 1958 roms! (BILIOTH OO CBOCH CMEPTH) BO3-
rnasisit Beemuphsiit CoBeT Mupa 1 ObIT aKTUBHBIM CTO-
POHHHMKOM MHpa BO BceM Mupe. VcTopusi denoBedecTBa
HE 3HAeT TAaKOro JPyroro >KW3HEHHOI'O NpHUMEpa, Korjaa
JIBE CYNIPYKECKHE Taphl YUCHBIX B JABYX ITOCIIEIOBATEIb-
HBIX ITTOKOJIEHHSIX BHECTH OBl CTONb OONBIIONW BKJIAX B
¢pusnueckyo (XUMHUECKYI0) HayKy kKak M. Kropu ¢ my-
s)keM II. Kropu u ux crapwas gous M. Kropu co cBoum
myxeM @. XKommo-Kropu. It uctuaHbIe OOPILBI 32 HAY-
Ky, BblIaromuecss (QpaHIy3CKHE Yy4YeHbIe, KOTOpbIE B
yiep6 coOCTBEHHOMY 370POBBIO IPEOMONETH Ha CBOEM
HAy9HOM M XM3HEHHOM IIyTH KOJIOCCAJIBbHBIC TPYIHOCTH
Pa3NIUYHOTO BHIA, MOTYT ITOCITYKHUTHh XOPOILINM JKH3HEH-
HO-MCTOPUYECKUM TIOJIOKUTEIBHBIM TIPIMEPOM JUI Ha-
el MOJIOAEXKH, CTpEMSIIEHcS K 3aXBaThIBAIOIIEMY He-
JIETKOMY TBOPYECKOMY TPYAYy B TEX WM MHBIX HAay4HO-
TEXHUYECKHUX 00JacTsAxX 3HaHWi. Brimarommecs ¢paHirys-
ckue yuenole Mapus u Ilsep Kropy, a Taxke Upen Kropu
u @penepuxk Konumo-Kropu, TpynuBLIIMECS B NEPETOBBIX
obnacTsax (GU3MKH ¥ XUMUH, TPOJIEMOHCTPHUPOBAIN BCEMY
MHUpY 3aMeyaTeNIbHbII NPUMEp YCHENIHOTO COTpYyIHUYE-
CTBa JOMOJHSAIOMNX APYT Apyra OONBIIMX HAyYHBIX Ta-
JIAHTOB, OOJBIINX YETOBEYECKUX TYBCTB M BHICOKHX JIFOA-
CKHX OTHOILIEHHH.

B 3axitoueHne X04eTcst OTMETUTD, YTO U3T0>KEHHBIN
BBIIIE HAYYHO-UCTOPUUYECKUHA MaTepual, OTpakarolui
OCHOBHBIE BBIJAIONINECS] JIOCTIKEHUs] MHPOBOH HAayKH
koHIa 19-ro u nmeproit nonoBunsl 20-ro croneruit B 00-
JACTH PaJHOAKTHBHOCTH XMMHUYECKHX JJIEMEHTOB, SIBIIS-
€TCsl XOpOLUEH WJUTIOCTpauueil NpEeBHEW JIaTUHCKOHM IOo-
crosutst [3, 9]: "Coniuncta valent" ("Cura 6 eduncmee").

CIIUCOK JIMTEPATYPBI
1. Kynpssues I1.C. Kypc uctopuu ¢usuku. — M.: IIpocsere-
Hue, 1974. — 312 c.
2. Kiopu E. Mapust Kiopu / Tlep. ¢ ¢ppanm. — M.: Atomuszar,
1979. — 320 c.
3. Bounbloit WIIIOCTPUPOBAHHBIH CIIOBAph HHOCTPAHHBIX CJIOB.
— M.: Pycckue crnosapu, 2004, — 957 c.
4. bapanoB M.M. AHTOMOrHA BBIJAIOLUIMXCS AOCTIDKCHHH B
Hayke ¥ TexHuke. YacTs 1. OTKpBITHE NEPUOJMYECKOrO 3aKOHA
XUMHYECKUX 3JIeMeHTOB // EnexTpoTexHika i eneKTpoMexaHika.
—2011. — Ne 2. - C. 3-9.
5. Kysemuues B.E. 3akonbl u popmynsl ¢pusuku / OtB. pen.
B.K. TaprakoBckuii. — Kues: HaykoBa nymka, 1989. — 864 c.
6. KmnmoB A.A. Bombmiast kaura 3uHanuid. — XapbKkoB: Becra,
2010. — 160 c.
7. Cxmspenko B.M., Caapo B.B. OTkpeiTHs 1 U300peTeHus. —
XapsbkoB: Becra, 2009. — 144 c.
8. BapanoB M.U. U36panubie Bompock! nekrpodusuku: Mo-
Horpadus B 2-x Tomax. Tom 1: DiaekTpodu3rKa U BbIIAOLIKECST
¢uzuku mupa. — Xapekos: U3a-so HTY "XIIN", 2008. — 252 c.
9. Broiparonecss Gu3MKd MHupa. PekOMeHIATeNbHBIN yKa3a-
tenb / Hayan. pen. B.I'. Ky3uenos. — M.: Tunorpadust b-ku um.
B.N. Jlennna, 1958. — 436 c.

Bibliography (transliterated): 1. Kudryavcev P.S. Kurs istorii fiziki. —
M.: Prosveschenie, 1974. — 312 s. 2. Kyuri E. Mariya Kyuri / Per. s
franc. — M.: Atomizdat, 1979. — 320 s. 3. Bol'shoj illyustrirovannyj
slovar' inostrannyh slov. - M.: Russkie slovari, 2004. - 957 s. 4. Baranov
M.I. Antologiya vydayuschihsya dostizhenij v nauke i tehnike. Chast' 1:
Otkrytie periodicheskogo zakona himicheskih “elementov // Elektro-
tehnika i elektromehanika. — 2011. — Ne 2. — S. 3-9. 5. Kuz'michev V.E.
Zakony i formuly fiziki / Otv. red. V.K. Tartakovskij. — Kiev: Naukova
dumka, 1989. — 864 s. 6. Klimov A.A. Bol'shaya kniga znanij. —
Harkov: Vesta, 2010. — 160 s. 7. Sklyarenko V.M., Syadro V.V. Otkry-
tiya i izobreteniya. — Har'kov: Vesta, 2009. — 144 s. 8. Baranov M.I.
Izbrannye voprosy “elektrofiziki: Monografiya v 2-h tomah. Tom 1:
“Elektrofizika i vydayuschiesya fiziki mira. — Har'kov: Izd-vo NTU
"HPI", 2008. — 252 s. 9. Vydayuschiesya fiziki mira. Rekomendatel'nyj
ukazatel' / Nauchn. red. B.G. Kuznecov. — M.: Tipografiya B-ki im. V.1.
Lenina, 1958. — 436 s.

Hocmynuna 21.12.2010

bapanos Muxaun Heanosuu, 0.m.n., c.H.c.
HUIIKU "Monuus"

HaunoHanbHOro TeXHUYECKOro YHUBEPCHTETa
"XapbKOBCKHU MOITUTEXHUYESCKUI UHCTUTYT"
61013, Xapbkos, yi1. llleBuenko, 47

ten. (057) 707-68-41, e-mail: eft@kpi.kharkov.ua

Baranov M.I.

An anthology of outstanding achievements in science and
technology. Part 2: discovery and study of radioactivity of
chemical elements.

A brief outline from the global history of discovery and initial
study of radioactivity of chemical elements is given, the phe-
nomenon being of fundamental scientific and engineering sig-
nificance for mankind.
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