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Pesepdopauu (Nel04

Rutherfordium — ot mar. 2 "
1964 . — 1. H. ®uepoB u COTpyaTHUKH NI




IlepBoe cooliieHre 0 nmoaydyeHuu saep daemenTa Nel04 Obwio caenadHo B 1964
rpynnoi ¢pus3ukoB, padoraBmux B Jlyone noa pykorojactsoM I. H. ®dnepora, no
SAAEPHOUN PEAKIIAMN

24294Pu + 2210Ne =259 104 + 510 n

Jna xumudeckodt wuaeHTH(uKanmu HoBoro sneMenta M. M. 3Bapoii Oblia
NpEJIOKEHA METOJWKA, B KOTOPOW M3ydallaCh JIETY4YECTh BBICIIETO XJIOPH/A
3Toro »ajemeHta. B 1966-1969 Obuio 1[0ka3aHO, YTO BBICIIMH  XJIOPHUI
oOpasyromierocss aneMmeHTa Nel04 neTyd MW 1O CBOEMYy IIOBEACHHUIO MIpHU
HarpeBaHUM IMOXO0K Ha BBICIIIME XJOPHUBI A1eMEHTOB Ipynnbl [VB: yupkonusa n
radHus. [Ipu3HaHO, 4YTO HAJIC)KHBIE JAHHBIC MO XMMHUYECKOM HIACHTU(DUKAIUU
HOBOTO 3jemeHTa rpynmnoud M. WM. 3Bapel, n3ydaBIIENW JIETYYECTh €T0 BBICIINX
rajJoreHuJI0B — TeTpaxJiopyuja U TeTpaOpoMujaa, ObUIM MHojydyeHbl B J[yOHE B
1968-1970. B 1969-1970 B bepknu (CIIIA) ObuM TOJYYEHBI CBEIACHHUS O
MOBEACHUN aroMoB HsnemMeHTa NelO4 mnpu  SKCTPaKIMOHHBIX MPOIECCax.
COBETCKME HCCIEA0BATENN MPEIIOKWIN JUISI HOBOTO 3JIEMEHTAa HAa3BaHUE
«Kyp4YaTOBHUH », aMEpUKaHCKHUE — «pe3epdopauii».

B 1994 MexnyHnaponHass KOMHCCHSI II0 Ha3BaHUSIM HOBBIX JJIEMEHTOB IS
aneMmenTa NelO4 mpeanokuiia Ha3BaHHUE «TyOHHI», KOTOPOE MCIIOJIb30BaIOCh B
1995-97. B 1997 cwe3n MexayHapoaHoi opranu3anuu XuMukoB (MIOITAK)
OKOHYaTeIbHO MpucBomi 3ieMeHTy Nel04 HazBaHue «pezephopauii.
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Cubopruii (Ne106)
Siborgium — B 4ecTh yucHoro I. Cubopra

s

“\. PAIMOAKTUBHO Il /.




Ilepuon monypacnana U3MEPSETCS COTHAMU Y ThICIYaMHU JOJIEH
CEeKYHJI.

207 54 _ 259
82Pb i 24Cr 106 T 2n

Peakuus Obl1a ocymiectBieHa B 1974 rony.
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Bopwuii (Ne 107)
Bohrium — B uects H. bopa
1976 r. - I. H. ®nepos, 1O. L. OranecsH u
corpygauku (CCCP)




PainoakTUBHBIN UCKYCCTBEHHO TMOJYYEHHBIN XUMUYECKHAN JIEMEHT
C aroMHbIM HoMepoM 107, B 7 mepuone INEepUOIAUYECKONM CHUCTEMBI.
CyllecTBYIOT HYKJIWJbI OOpHsi ¢ MacCOBbIMH uMciaamu 261 (mepuon
nonypacnaga 711/2 11,8 Mkc) u 262 (mepuoja nojypacraga MeHee |
mc). Hyxkmua 262Bh BrepBeie Obl1 moaydedH B 1981 B JlapMmiranare
(I'epMaHust) B pe3ynbTare peakiuu «XoJIogHoro» ciausaus saep 209Bi1
u 54Cr, nyknua 261Bh cunTe3supoBan B apmiraare B 1989. IlepBbie
onbIThl IO monydeHuto Bh peakmuen mexnay sapamu 209B1 u 54Cr c
obpazoBaHnueM »3yeMeHTa 105 ¢ MaccoBbiM yuciaoM 257 wim 258
BeIOJIHEHBI B 1976 1O. II. OranecsiHoM ¢ coTpyaHukamu B J[yOHe
(CCCP). B 3amernbix KojamdecTBax Bh He momydeH, mo3TOMy €ro
CBOMCTBaA He u3y4eHbl. Ha3Ban mo umenu garckoro ¢pusuka H. bopa.
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MeiiTHepuii (Ne 109)
Meitnerium — B yecth JInuze MeuTHep
1982 r. - Jdapmmranr (I'epMaHus)




PannoakTUBHBIN UCKYCCTBEHHO MOJYYEHHBIN XUMUUYECKUN DJIEMEHT C
aroMHbIM HoMepoM 109. Ha3Banume maHO B 4Ye€CTh ABCTPUKCKOTO
¢usnka Jluze MentHep, Kotopas B 1917 Obula B yucHe
UCCIIEOBATEIIECH, OTKPBIBIIUX HOBBIM XUMHUYECKUM JJIEMEHT —
npoTakTuHui, a B 1939 coBmectHO ¢ marckum ¢usukom O. Opuiiem
00OCHOBajia MPEACTABICHUE O ACICHUU SJCp ypaHa Moja JACHCTBUEM
HEUTPOHOB.

MeiTHepuil (€ro a-paJMOaKTHBHBIM HYKIUI 266Mt ¢ miepuogom
noiaypacnaga 711/2 3,5 mc) BruepBbic nojydeH B 1982 B Jlapmiraare
(I'epmanwmst) npu oOmydyenun muineHn 3 20983B1 yCkopeHHBIMH 10
OOJIBIINX CKOPOCTEH HOHAMH Kejie3a-58:

20983B1 + 5826Fe = 266109 Mt + n

[Io mpoaykry a-pacnama 262Bh (pagmonyknuma snemeHta Nel(Q7)
UJICHTU(PUITUPOBAHO TPU aToMa MEUTHEPHSI.
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Gadolinium - B yeCcThb XUMHUKA
['agonuna

18380 1. — 7K. Mapunbsk FALONVHUI
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YepHO — 3€leHbIM, MOX0XKHWM Ha achaiabT MUHEpaJl, HAMACHHBIA B
1787 rony jmewTeHaHTOM MIBEACKOM apMuu Kapiiom AppeHuycom B
3a0pOIICHHOM Kapbepe Onam3 MecTeuka HMTrepOu, okazaics
nouctuHe yyaecHbIM. [lomumo Oepunnus. Kucinopona, KpeMHus, OH
coicpkKaJl HEOOJIbIINE KOJUYECTBA PEAKO3EMEIbHBIX 3JIEMEHTOB.
Unen — koppecnonaeHT IlerepOyprckoi akajgeMuu HayK (DUHCKHUHI
xuMuk IOxan ['agonvH BCkope OOHapy XKWl B MHUHEpAJIE CJICIbI
HEM3BECTHOM  3€MJIM, KOTOpyr0 AHApec OIkeOepr Has3Bal
UTTEPOMEBOM, a MUHEPAJ, U3 KOTOPOTO €€ BBIJACIUIN, MPEITTOKUII
MMEHOBaTh raJl0JUHUTOM. BmocnenctBuu o0paszen HEOJHOKPATHO
uccnenoBaiv. Haxonku, caenaHHbIE yYE€HBIMH JOKa3ajdd, YTO OH
MMEET BEChMA CJIOKHBIM COCTAaB: MO CJIOBAM HM3BECTHOTO (DMHCKOTO
MuHepanora  ®duuHTa, TAgOIUHHUT  «ChIIpal B  HCTOpUU
HEOPTaHUYECKOM XMMHUH 3HAYUTEIILHO OOJIBIIYI) POJib, YEM KAKOH —
1100 Ipyrom».



N B camoM jeine, KpoOME€ MTTPUS B HEM HAIUIM OKCHUIBI ApOHs U
TepOus. Ilozke, mpaBdga, BBIICHHIOCH, YTO OKCHJ TEpPOHS TOXKE
HEOJHOPOJICH, T.K. COJEpKaJl MPUMECH HOBOTO 3JIEMEHTA — UTTEPOUS.
A BOT «raJojJHMHHUEBOM 3eM/IM» TaK OOHApY>KUTh HE YIalIO0Ch...
HeyBs3ky aukBuaupoBan B 18880 roay MBEWIAPCKUKW XUMHK JI€
MapuHbsk. B MuHepaiae caMapCKUTE OH OTKPBLII HEU3BECTHYIO 3EMIIIO
Y 110 COBETY CBOEro Apyra u copaTtHuka JIekoka e byaboapana Ha3Ban
€€ TaJ0JUHUEBOM, TOJ0KUB HAYAJIO TPAJUIAM NPUCBAMBATH HOBBIM
3JIEMEHTAM UMEHA BBIIAIOIINXCSA YYEHBIX.

Merammyeckui rajioJIMHuM BIiepBble moay4dui JKopk YpOeH B
1935 roay. A nBa roaa coycts . TpoMO yXuTpuics Tak O4UCTUTD €T0,
YTO IPUMECEN B METAJIE OCTAJIOCh MEHEE OJTHOTO IIPOIIECHTA.
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Kropuii (Ne96)
Curium — B yects M. u 11. Kropu
1944 r. — I. Cubopr u ero
COTPYOAHUKHA IIYTEM  HEUTPOHHOHU
OOMOApAUPOBKM ILTYTOHUS




Cnenyer ckazath, uro Inenn Cubopr, Ponsd [Ixeitmc, Jleon Mopran u
Anp0epT [ Mopco nmoyuniiy cHavasia KIOpHi, a HE MPEIIIeCTBYIOIINI €My 110
NOPSIIKOBOMY HoMepy amepunuid. OOnydas IUTyTOHUEBYIO MUIICHb B
[UKJIOTPOHE anb(a — YacTUIlaMM, YUYE€HBbIE MCKYCCTBEHHO co3aaiud B 1944
rojJly €1Ie OJWH 3JIEMEHT, Ha3BaB €ro KIOpUeM — B naMsaTh 0 Mapuu u IIsepe
Kropm.

[To3xke OBLIO YCTAaHOBJIEHO, YTO 3JIEMEHT Ne 96 MOXXHO CHHTE3HUpPOBATh,
oOnyyas amepuiuii HewTpoHamu. [Ipum »ToM M30TON HCIycKaeT Oera —
YaCcTUIly W MPEBPAIIACTCS B HM30TOIl KIOPHS C MAaCCOBBIM YHCIOM 242,
YIBTPAMUKPOXUMHUYECKUE HCCICIOBAHUS KOTOPOTO BIIEPBBIEC BBITIOJHUIN B
1947 rony Bepnep u Ilepaman. Cendac m3BECTHO 14 HM30TOIOB 3JIEMEHTA
Ne96.

[Ibep 1 Mapus Kiopu paboTajiii BMECTE W OTKPBITHS y HUX OOIIME. ..
4TOOBI MTOAYEPKHYTh UX paBHbIC IpaBa, CHOOPT U €ro KOJUIETH MPUIyMalu
XUTPOCTh: TepBasg OykBa (paMWIMKA My»a W HadajdbHasi OyKBa MMEHU YKCHBI
oOpa3oBajii XUMUYECKU CUMBOJI 3emMeHTa Ne 96 (Cm).

Haubonee moaroxusyumii uzoron ~*'Cm (1956 r. I1. ®uenac u corp.
CIIIA). Metamt nonyyeH B 1964 rony.



DiinmTeiinnid (Ne 99)
Einsteintum — B 4ecTh A. DHUHIITEMHA
I'. Cubopr, A. I'mopco u ap. — sSaA€pHBIC NPEBpaAILICHUS
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1 HOs10pst 1952 roxa B 10:KHOM 4acTH THXOro OokeaHa Ha aTOJIC
BbUKMHM TIporpemMell B3pbhIB OYEPEIHOIO AMEPUKAHCKOIO SIACPHOTO
ycrporictBa. OH OBLI HACTOJBKO CHJIEH, 4YTO IOCPEAM OCTpOBa
oOpa3oBajicsi Kparep IIMPUHONM MOYTH B 2 KM, a PaJHMOaKTUBHOE
00J1ak0 B3METHYIOCHh Ha BeicoTy 20 kM. [locTeneHHo pa3pacTasich, OHO
JOCTUIVIO OFPOMHBIX pa3MepoB. DneMeHT Ne 99 Obul OOHapyXEH B
YpeBe TEPMOSAACPHOro rpuda. PeakTHBHBIE CaMOJIETHI, YNPaBIIsIEMbIE
N0 paano, MOPOHECIH CKBO3b OO0JAKO KaMepbl C OyMa)KHbIMU
¢mwibTpamu. WX HEMEAJIEHHO JOCTaBWIM B  PAJAMAIMOHHYIO
nabdoparoputo KanndpopHUHCKOr0 YHHUBEPCUTETA, € IPYMIIa YYEHBIX
(I'menn Cubopr, Crennu TommcoH, AnboepT I'nopco, [>k. Xurruuc u
Ap.) 3aHsIaCh MCCIEI0OBAaHUEM CJIEI0B Ha (DMIIbTpaXx.



CoTpyngHUKH AProHCKOM HalMOHAJIbHOMW M JIoc — AjaMoCCKoOM
HAy4YHO — MCCIIEI0BATEILCKOM JIaDOpaTOpUil COOMpaIM B 3TO BpeMs
OPOAYKTHl pacmajga Ha YIEIEBIINX MOCJIE€ B3pbiBa KOPAJIOBBIX
pudax. Yepe3 HekOoTOpOoe BpeMs HaMJACHHBIE WMH OOpa3Ibl TOXKE
ObuIM gocTaBieHbl B KanudopHuio. BEISICHMIOCH, YTO aTOMBI ypaHa,
KOTOPBIM BXOJWJI B COCTAB TEPMOSJIEPHOIO YCTPOMCTBA, CIIOCOOHBI B
HEKOTOPBIX ciaydasx (Mpu B3pbIBE, HAIpUMEp) 3axBaTbiBaTh J0 17
HeUTpoHOB. Iloxg gencTBHEM  KOJIOCCANILHOW TeMIEeparypbl U
HEBEPOSITHOI'O CKATHUS BEC €ro sijipa Bo3poc 10 255. IleperpyxeHHoe
SHEPruel, OHO pacHaJacTCs IMOCJEIOBATEIbHO, 00pa3ysl TsKEIbIe
TPAaHCYPAHOBBIE  JJICMEHTBI: Kaau(QOpHUH, OEpKIHi, KIOpHUH,
aMepulIMi, IUTyTOHUM, HenTyHud. M He Tompko ux. OOpaboTaB
XHUMHUYECKMMHA  METOJaMH  JIOCTaBJICHHBIE  OOpas3ibl, YyYCHBIC
OOHApY>KUJIN U30TOMBI ABYX HEHW3BECTHBIX 3JIEMEHTOB. OJIMH M3 HUX
Obl1 Ha3BaH »JHUHINTEHHHEM — B YECTb BEIMKOro (hU3HKa
COBPEMEHHOCTH AJlbOepTa DHHINTEIHA.
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Depmuii (Nel(0)

Fermium — B yects 3. ®epmu
1952 r. = I'. Cubopr, A. I'uopco u ap. — siAepHEIC
IIpeBpaIlCHUS



YT0 € MPOUCXOIUT B YPEBE arOMHOTO B3phiBa? B TeueHue
MUJUIMOHHBIX J0JIEH CEKYHIbI sApa ypaHa OyKBaJIbHO COTPSICAIOTCS
HACTOSIIIIUM  HEUTPOHHBIM  IIKBAJIOM, KOTOPBIM  MOPOXKIAIOT
CIIMBAIOIIUECS JIETKUE AIEMEHTHI. bymMakabie (GUIBTPHI, MPOHECECHHBIE
caMoJeTaMy CKBO3b PaJIMOAKTMBHOE 00JaKO, U 00pa3lbl, COOpaHHbIC
Ha aro/ie BUKWHM, B SIUIEHTPE B3PhIBA, IMOATBEPAWIIU: KpPOME
SUMHIITEHHUS 00pa3oBayics €Iie OJuH 31eMeHT. [eHH Cubopr u ero
NIOMOIIHUKH, TTPONTYCTUB PACTBOP CKBO3b MOHOOOMEHHYIO KOJIOHHY,
OOHapy>KKJIM HOBOE BEIIECTBO. B MamMsaTh 3HAMEHUTOIO0 UTAIbSHCKOTO
(u3nka JHpUKO DepMU FIEMEHT HA3BAIM €M0 UMEHEM.

“>Fm — mNpomyKT TEpMOSJEPHOTO B3pbIBA; HaWOoOIEe
noArokuBymui nzoron 2’Fm (1967 r. @. Azapo, U. Tlepnman, CIIA)
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Menpaeaesnid (Nel101)
Mendelevium - B yects JI. 1. Menpaeneena
1955 1. —I'. Cubopr, A. I'nopco u ap.




IIpuctynas k cunresy 101 anementa B 1955 rony, I nenn Cubopr u ero
noMoIiHUKM AnboepT I'mopco, bepnapn I'apseit, I'peropu YomnmuH u
Crennu TOMIICOH 3HalM, TIe €ro uckarb. K ToMy BpeMEHM B aTOMHOM
peakTope ObLIO MOJYYEHO HECKOIBKO MMJIJIMOHOB aTOMOB AMHINTCHHMS.
VX HaHECIM Ha 30J10TYI0 (POJIBIY, BHICYIIMIIN U C IOMOIIIBIO aHAJIW3aTOpa
— npubopa Jj1d U3MEPEHUs SHEPIUM HU3JIy4Y€HUs - YCTAaHOBMIIM, YTO Ha
MUIIEHU JEUCTBUTEIBLHO HAXOAATCS aTOMbI SMHILITCHHUS.

OHM ITOMECTWIA MUIIEHb CO CJIOE€M SHMHIITEUWHWUS B LUKJIOTPOH H
MOABEPIVIA €€ MHTCHCHUBHON OOMOapaUpOBKE sSApaMM T'€Iusl.

YueHble mpoBean 0oiee AESCATH OMBbITOB, IIOAYYHUB 17 aTOMOB HOBOI'O
jeMeHTa. B 3HaK mpu3HaHWS BBIAAIOMIECHCSA POJIM BEJIHUKOIO PYCCKOTO
xumuka J[. M. MenngeneeBa, Imenn Cubopr M €ro KoOJJIETM Ha3BaJM
HOBOE BEIIECTBO MEHECIIEBUEM.
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HoOeanu (Nel02)

Nobelium — B uectb Anbdppeaa Hobdems
I. H. ®nepoB u rpynmna ydeHbix KaaudopHUKHCKOro
YHUBEPCUTETA



B nrone 1957 roma Hax 3maHeM aMmepUKaHCKOM razeTsl « Hpro — ﬁopK — TanuMc»
BCIIBIXHYJIA HEOHOBasg HaAmuch: «B Crokrompme OTKpHIT 3neMeHT 102. OnH
OKpEIIEH HOOEIHuEM Y.

Ho BCckoOpe BBIACHUIIOCH, YTO TPYyIINa AHIJIO — MIBEACKO — aMEPUKAHCKUX YUYEHBIX
MPEXKACBPEMEHHO yaapuia B Kosiokoyia. Eciu OomOapaupoBaTh KIOPUW siApaMu
yoiepoaa. To monyduTh HOBOE BEIIECTBO C aroMHOW Maccou 251 wmmm 253 wm
MepuoAOM Todypacmaaa okoyio 10 MUHYT HeENb3s. OTO YCTAaHOBWJIM COBETCKHUE
du3nku BO TIaBe ¢ akajaemMukoMm [eopruem HukomaeBmuem @nepoBbiM. OHH
HECKOJIBKO BHUJIOM3MEHWJIM YyCIOBHs mojydyeHus 102-ro smemenTta. OOcCTpelsB
IUIyTOHUEBYKD MHIICHb SIIPAMUA KHCJIOPOJd, HAIIA YYEHBIE AOKAa3ajdd, YTO €ro
M30TONBI MMEIOT 00Jiee BBICOKOE€ MACCOBOE YHCJIO, a IMEpPUoJ HX Iojypacmnaja
cocTaBiisil 0KoJIO 40 cexyH]I.

«KpecTHhIll OTely IOYTH BCEX TPAHCYpPaHOBBIX 3jieMEeHTOB IieHH Cubdopr
B3sJICSI pacCyIuTh, KTO TYyT MpaB. B amnpene 1958 roma corpynHuku nadopaTropuu
nMeHu JloypeHca B bepkii MOBTOPUIIM MO €r0 PYKOBOJCTBOM OIBIT IBEAOB. U1
410 *€? VM ynanoch MoJiyduTh HECKOJIBKO ECATKOB aTOMOB 102 — ro anemMeHTa, HO
BpEMs MX JKM3HH, KaK MMOKa3aJIM U3MEPECHUS, HE MPEBBIIAINA 3 CEKYH. ITO OJIMKE
K MpaBJic, HO TOXKE€ HE COOTBETCTBOBAJIO MCTHHE. CO3/1a710Ch BEChMA IIEKOTIIMBOE
MTOJIOKECHUE, TPH SKCIIEPUMEHTA — TPU HETTOXOKUX PE3YJIbTAT.



Torma mocnemoBalio corjamieHHe: IOKa He OydyT HalijeHbl OoJjee
JTOCTOBEPHBIE JOKAa3aTeJbCTBA — HE IpucBamBarh 102- My wums
«HOOemuii». JIump B Mapre 1963 roma rpymnma ucciienoBareieii BO
miaBe ¢ EBrennem HMBaHoBuuem JlOHIIOM [HOKa3ajl, YTO COBETCKUE
YUYEHBIE TIPABUIIBHO OIIPEACIINIIN CBOMCTBA HOBOTO 3nemMenTa. He na 12
aTOMax, KakK IIBEAbl, © HC Ha HECKOJBbKUX JECCATKAX, IOJYYCHHBIX
aMepUKaHCKUMH (pu3nkamu, a 0ojiee yem Ha 700 akrax moiypacnaja
102 —ro I'. H. ®nepor u E. JloHEen MOATBEPANUIN, YTO B MX BBIBOIAX
HET OIINOKH.

IIo camoBam I. H. ®nepoa, oT HOOEIHS OCTAIOCh TOJIBLKO
o0o3HaueHre NO. A CII0BO 3TO BpsI I HYKIAETCS B IEPEBOJIE.

Bce M30TONBI MOMYYEHBl MO SAEPHBIM PEAKIMAM C TSHKEJIBIMU
nonamu: >°U (*Ne, 5n) %>° 102
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Jloypencuii (Ne 103)

Laurencium — B yecth J. JloypeHca

1961 1. — corpynaukn KanndopHUCKOro yHUBEpCH-
TE€Ta MOJ PyKOBOACTBOM A. I mopco




JlocToBEpHBII CHHTE3 OBII OCYILECTBIEH MO AEPHON peakuuu > Am
('%0,5n)*>>103 B 1965 roay (I'. H. ®nepos u corpyaauku CIIA).



