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l 
naHH8SI pa6oTa HBnSieTCSI '18CTbiO npOBO.llHMb!X B fla6opaTOpHH Sl,llep

Hb!X peaKuHA OM.HM aKcnepHMeHTOB no CHHTeay H HayqeHHJO aneMeHTa 105. 

0Ha HanpaBneHa Ha XHMH'IeCKYIO H,lleHTH$HK8UHIO CITOHT8HHO JlenSimHXCSI H30-

TOITOB aToro aneMeHTa c noMombJO raaoaacop6uHoHHoro paaaeneHHH xnopH

.llOB ane\14eHTOB 0 o6paayJOmHXCSI O.llHOBpeMeHHO B S!JlepHb!X peaKUHHX. 3Ta 
111 . 

MeTOJlHK8 IT03BOnSieT nony'IHTb JlOK838TenbCTBa o6p830B8HHSI HOBOrO 

aneMeHT8 nyTeM ero O'IHCTKH OT $OH0Bb!X H3ny'laTeneft Jlpyroft XHMH'IeCKOft 

npHpO,llb! 0 T.e. 'IHCTO XHMH'IeCKHM CflOC060M. 

0oHCKy a -aKTHBHb!X H30TOITOB aneMeHT8 105 ITOCBHmeHa pa60T8 <Pne
/2/ 

posa, npyHHa H llP• 

Ha o6Hapy~eHHe cnoHTaHHo aenHmHXCH HaoTonos HanpasneHa pa6oTa 

/3/ . 248 22 
<Pneposa H ap. • ABTOpbi o6nyqanH MHmeHb H3 Am HoHaMH Ne c aHep-

rHeft 119 MaB, KOTOpaSI COOTBeTCTByeT O~JlaeMOft o6naCTH MaKCHMyMOB 

KpHBbiX soa6y~eHHH anSI peaKuHA 
248 Am( 22 Ne,3-5n) 262 

- 26 <l_tos. 0HH 

Ha6nJOJlanH CITOHTaHHO JlenHmHftCSI HyKnHJl, o6pa3yJOmHftCSI C Ce'leHHeM OKono 
~4 2 . . . 

10 eM H nepHO.llOM nonypacnaaa npHMepHo 2 ceK• Ebmo noKaaaHo,. 

'ITO STH S!Jlpa BbineTaiOT H3 MHmeHH B OCHOBHOM ITO.ll M8l\b!MH yrnaMH K Ha

npasneHHIO ny'IKa 6nM68p.llHpyJOmHX '18CTHU, 'ITO xapaKTepHO JlnSI npO.llYKTOB 

peaKUHA, H.llymHX qepe3 o6pa30B8HHe COCTaBHOro S!Jlpa. 3Ta 8KTHBHOCTb 

He 6bma o6aapy~eHa B npO.llYKTaX o6ny'leHHSI TOft ~e MHmeRH HOH8MH IS 0 
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c aaeprHell' 95 M s.B ( BepxHsut rpaHHUa 
-35 2 

"' 10 CM ) • l1cxo.ost HS rrpHBe-

.oeHHbiX 9KCIIepHMeHTanbHb!X <flaKTOB, HS pa.OHOaKTHBHbiX CBOJl'CTB HSBeCTHblX 

HSOTOIIOB TpaHc<flepMHeBbiX aneMeHTOB :• SaKOHOMepHOCTell' HX o6pasoBaHHSI 

B peaKUHSIX C 'J"st)KenbiMH HOHaMH, aBTOpbl UHTHpyeMoJl' pa60Tbl IIpHIIInH K sa

KnroqeHHID, 'ITO 2-ceKyH.OHast aKTHBHOCTb IIpHHa.one)KHT 105 aneMeHTy. 

B rronbsy TaKoro BbiBo.oa roBopHT TaK)Ke <flopMa H rrono)KeHHe MaKcH, 
MyMa KpHBOll' Bos6y)K.oeHHst, HSMepeHHOll' B rrocne.oHell' pa6oTe ~nepoBa 

/4/ 
H .op. • 3TH .oaHHbie yKaSbiBaroT Ha TO, 'ITO HyKnH.O C rrepHO.OOM "' 2 CeK. 

stBnsteTCSI CKOpee Bcero IIpO.OYKTOM peaKUHH C HCIIapeHHeM 4 HnH 5 Hell'TpO-

HOBo 

no XHMH'leCKHM CBOll'CTBaM aneMeHT 1 05 .OOn)KeH 6b!Tb aHanoroM TaH-
~ 

Tana, H ero BbiCIIIHll' XnOpH.0 1 a, BOSMO)KHO, TaK)Ke H OKCHXnOpH.O, .OOn)KHbl 

6hiTb cpaBHHTenbHO neTy'lHMH COe.OHHeHHSIMH. 3TO rrpe.OCKaSaHHe cne.oyeT 

Herrocpe.OCTBeHS:O HS OITb!TOB ITO XHMHH aneMeHTa 104 - KypqaTOBHSio BbJIIOn

HeHHhiX c ITOMOTlibiD aKciTpeccHoro rasoa.ocop6uHoHHoro MeTo.oa XHMH'JecKoll' 

/56/ 
H.OeHTH<flHKaUHH pa.oHoaneMeHTOB, o6pasyromHx neTy'lHe xnopH.Obi ' • B HHX 

6hinO ITOKaSaHO, 'ITO Kyp'laTOBHll' o6pasyeT TeTpaxnopH.O aHanorH'lHO ra<fJHHID. 

8 HaCTOSIIIlell' pa6oTe ITpHHUHIT 9TOrO MeTO.Oa HCITOnbSOBaH .onst HSy'leHHSI 

1 05 an~eHTa. 

TiocTaHOBKa 9KCIIepHMeHTa 

/~ IV 
MeTO.O H SKCITepHMeHTanbHast ycTaHOBKa 6binH HeCKOnbKO MO.OH-

<iJHUHpOBaHbi. ATOMbl OT.Oa'JH, BbineTaromHe HS MHIIIeHH, TOpMOSHnHCb B IIOT0-

0 
Ke ropst'lero asoTa (300 C, pacxo.o 3 niMHH, ITpH cTaH.o.ycnoBHstx), saTeM 

Ha pacCTOSIHHH 4 CM OT MHIIIeHH ITO XO.OY rasa B ITOTOK BBO.OHnacb CTpyst 

aSOTa C ITapaMH BellleCTB, cny)Ka!UHX XnOpHpyiD!UHMH areHTaMH H HOCHTeneM. 

ilanee CMeCb ITpOXO.OHna 'lepes ITpstMyro CTeKnstHHyro Tpy6Ky .OnHHOll' 170 CM 

H BHyTpeHHHM .OHaMeTpOM 4 MM; COCTOSIIIlYID HS .OBYX y'laCTKOB C pasnH'l-
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HhiM <flyHKUHOHanbHbiM HaSHa'JeHHeM. nepBblll' HS HHX ITpe.oHaSHa'lancst .onst 

O'JHCTKH OT aneMeHTOB, o6pasyrolllHX HeneTy'JHe XnOpH.Ohi. 0H HMen .OnH-

0 
HY OKOnO 30 CM H HaXO.OHnCst ITpH TeMITepaType 3QQ C. C ITOMOIIlbiO 'l8CTbiX 

BbiCTyiTOB Ha BHyTpeHHell' ITOBepXHOCTH Tpy6KH Ha STOM yqaCTKe BbiSbiBanacb 

CHnbHast Typ6yneHTHOCTb IIOTOKa, 'ITO CITOC06CTBOBano· a<P<fleKTHBHOMy OCa)K

.oeHHIO Ha ITOBepXHOCTH CTeKna MoneKyn HeneTy'lHX xnopH.OOBo TaK, HaiTpH

Mep, ITOnOBHHa MoneKyn XnOpH.oa CK8HL1HSI OCa)KLlanacb Ha yqacTKe LlnHHOA 

OKOnO 4 CM. 8 COOTBeTCTBHH C STHM qepes ITepBbill' y'laCTOK He Morno 

ITpoll'TH 6onbiiie qeM HeCKOnbKO ITpoueHTOB HeneTy'lHX xnopH.OoB. Ha BTopoM 

y'laCTKe (.OnHHa 120-130 CM) C ITOMO!UbiO pst.oa HarpeBaTenbHbiX CeKUHlt , 

0 0 
COS.OaBanOCb IIa.OeHHe TeMITepaTypbl OT Ha'lanbHbiX 3QQ .00 ITpHMepHO 50 • 

B saBHCHMOCTH oT neTy'leCTH CBOHX xnopH.ooB pasnH'lHbie aneMeHTbi - ITpo

.oyKThi st.OepHbiX peaKUHll' - a.ocop6HpyiOTCSI Ha CTeHKaX Tpy6KH, o6pa3yst 30-

Hbl B pasnH'lHbiX HHTepBanaX TeMITepaTyp. no BCell' .OnHHe 9TOrO rpa.oHeHT

HOrO yqacTKa C rrpoMe)KyTKaMH B 1 CM B Tpy6Ky B.OOnb ee OCH 6butH BCTaB

neHbl .oeTeKTOpbl CITOHTaHHOrO .oeneHHSI - ITnaCTHHKH CniO.Obl pa3MepOM 40 X 

X 4 MM Ka)K.[last. TinOCKOCTb cniO.OSIHOJl' rrnacTHHKH HaXO.OHnaCb ITO.O yrnoM 

·o 
90 ITO OTHOIIIeHHIO K COCe.OHHM, 'JT06b! B Tpy6Ke He COS.OaBanHCb .OBa Hesa-

BHCHMbiX KaHana .onst ITpOXO)K.OeHHst rasa. Ha caHTHMeTpOBbiX lPOMe)KyTKax 

Me)K.[ly ITnacTHHKaMH 6binH c.oenaHhi BbiCTYIThi .onst BOSMyweHHst raaoBoro ITo-

TOKa. 

Me)K.oy TeiTnoTaMH a.ocop6uHH xnopH.OOB Ha rroBepxHOCTH.cTeKna B rrpH

cyTCTBHH HOCHTeneJl', H TeiinOT8MH HCITapeHHSI STHX Be!UeCTB CyWeCTByeT 
. /6/ . 

nHHell'Hast KoppenstUHst • TioaToMy no rrono)KeHHIO SOHbi HeH3BecTHoro ane-

MeHTa OTHOCHTenbHO SOH HSBeCTHbiX aneMeHTOB MO)KHO Cy.OHTb 0 neTy

qeCTH ero xnopH.oa. 

llnst ynaBnHBaHHSI H8H6onee neTy'lHX xnopH.OOB, a T8K)Ke BOSMO)KHblX 

aaposonell', Ha BbiXo.oe HS rpa.oHeHTHoll' Tpy6KH HMencst 6onbiiioll' o6'heM rrpH 

KOMHaTaoll' TeMITepaType, ITocne rrpoxO)K.OeHHH KoToporo raa 6ap6oTHpoBancst 

qepes .oBe noByiiiKH c Bo.ooll'. 
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Ka)!(.Qb!fi Ollb!T !10 o6ny"i€HHJO aMepHUH€BOM MHIII€HH HOHaMH H€0Ha 

rrpOAOn)!(anCI'l OKOnO 45 "iaCOB, MHIII€Hb HMena cneAyJOll!HM H30TOI1Hb!H COC-

243 241 2H 
TaB( aT, %) : Am - 98,2, Am - 1,8; Cm - 0,02. He3Ha"iHTenb-

Hal'l "iaCTb scefi nnoiiia.QH MHIIIeHH 6bma noKpbrTa cnoeM oKHCH caMapHI'l 

( rrpHpOAHbiH H30T0!1Hblfi COCTaB) .Qnl'l OAHOBpeMeHHOrO nony"ieHHI'l H30T0!1a 

170 Hf 
1 

KOTOpblil' cny)!(Hn BHyTp€HHHM MOHHTOpOM .Qnl'l KOHTponl'! 3a BOCI1pO

H3Bo.[IHMOCTb!O ycnoBHil' a.Qcop6UHOHHoro pa3neneHHR, KpoMe Toro, rrpocne

)!(HBanocb ITOB€.[1€HH€ (pacrrpe.QeneHH€ B.QOnb ra30BOrO TpaKTa) H30TOITOB 

24 44 246 Na , Sc , Cf H HeKOTOpbiX ApyrHx aKTHHHAHhiX RAep, B03HHKaJO-

IIIHX rrpH B3aHMo.Qeti:cTBHH 
22 

Ne c anJOMHHHesoM: rro.QnO)!(KOM MHIIIeHH H ca

MHM aMepHUH€M, Oose.QeHH€ xnopH.QOB pR.Qa ApyrHX aneMeHTOB H3y"ianOCb 
~ ' 

B OT.QenbHbiX OllbiTaX IT pH 6oM6ap.QHpOBKe HH06HeBOH MHIII€HH HOHaMH 
22 

Ne. 

Pacrrpe.QeneHHe y -aKTHBHbiX H30TOITOB H3Mepgnocb rrocne orrbrTa rryTeM rrpll

Moro o6c"ieTa oTAenbHbiX "iacTefi TpaKTa Ha crreKTpoMeTpe c Ge(Lif.AeTeK

TOJ?OM. Anb¢a-aKTHBHbie aneMeHTbi Bhr.QenRnHCb paAHOXHMH"i€CKHMH MeTo.Qa

MH H3 CMb!BOB C ITOB€pXHOCT€M pa3nH"iHbiX "i8CT€M Tp8KT8 H H3M€pRnHCb 

c rroMOUibJO anb¢a-crreKTpoMeTpa c Si(Au) -AeTeKTopoM. 

..... 
Pe3ynbT8Thl H o6cy)!(J:I€HHH 

243 
Ebrno rrpoBe.QeHo "i€Tbrpe aKcrrepnMeHTa no o6ny"ieHHJO Am lWHaMH 

22 
Ne • YcnoBHR o6ny"ieHHil' rrpHBe.QeHbi B Ta6nHue 1. B Ka"ieCTBe HOCHTeneM: 

Hcrronb30B8nHCb B rrepBOM orrhiTe SOC!
2 

, a B Tpex rrocneAyJOIIIHX - cMecb 

saq +TiC! 4 
• B o6oHx cny"iaHx 30Ha ancop6uHH. HH06HR, aneMeHTa rroA-

rpyrrrrbr BaHaAHR - aKaTaHTana, pacrronaranacb B rrpeAenax rpaAHeHTHoro 

y"iaCTKa Tpy6KH (eM, pHcyHOK). B orrhrTe c SOCI 2 He 6bmo 3aperHCTpHpo-

BaHO HH O.[IHOrO aKT8 .QeneHHH Ha CnJO.QI'!HbiX .[I€T€KTOpaX, BO BC€X Tpex 

orrbrTax c 'sOCI2 + Ti Cl 4 
6hlnH o6Hapy)!(€Hhl cne.Qhl OCKOnKOB .QeneHHI'!, 

Bcero Ha6nJO.Qanocb 18 TpeKoB. 
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B rronbsy Toro, qTo 8TH cneJJhi o6ycnoBneHbi pacrra.aoM H3oTorra 

105 aneMeHTa 1 CBHJ]eTellbCTBYIOT cneJlyJOUIHe cpaKTbi: 

a) H86llJOJlaeMbit!: acpcpeKT He MOlKeT 6b!Tb o6'bSICHeH BbiHY:lKJleHHbiM 

.aeneHHeM IIpHMecei1 ypaHa, co.aeplKatUHMHCSI B CT8Klle H CllJOJle, Het!:TpOHaMH 1 

reHepHpyeMblMH rryqKOM HOHOB, HsMepeHHe Het!:TpOHHOrO IIOTOKa 1 IIpOBO

JlHBtUeeCSI B Ka:lKJlOM OIIbiTe 1 H H3MepeHHe KOHUeHTpaUHH IIpMMecet!: ypaHa 

B yKa3aHHblX MaTepnanaX IIOKa3biBaJOT 1 qTO cpoH :3TOt!: IIpHpOJlbl COCTaBIISieT 

1% acpcpeKTa; 

6) Ha6nJO.aaeMbie cneJJbi He MoryT 6biTb o6'hSICHeHbi pacrra.aoM KopoT-
242mt 

KO:lKHBymnx crroaTaHHO .aenSitUMXCSI nsoMepoB, B qacTHOCTH, Am , 

KOTOphll B HatUeM cnyqae o5pasyeTCSI C ceqeaneM B HeCKOllbKO J]eCSITKOB 

HaHo5apH, TaK KaK cpeJJHee BpeMSI IIpOXOlKJleHHSI rasa OT MHtUeHH J]O IIep

BOrO J]eTeKTOpa COCTaBnSieT OKOllO 10 rrepHOJlOB IIonypacrra.aa :3TOrO HYKIIM-
242mf 

.aa, y)l<e caM aTOT cpaKTOp o6ecrreqnBaeT "KoacpcpHuneHT oqHCTKn" oT Am oKo-

no 1000, KpoMe Toro, KaK MO:lKHO BHJ]eTb Pl3 Ta51IHUbl 2, Koa<!JcpHUHeHT 

oqHCTKH OT 8KTHHOHJlHhlX :3lleMeHTOB Ha H30TepMuqeCKOM yqaCTKe Tpy6KH 

• COCTaBIISieT OKOIIO 1 0, K TOMY lKe 1 eCIIH 5bl TpeKH IIpOHCXOJlHIIM OT pacrra-

.aa 242 mfAm , OHM HeH35elKHO 5hlllPl 5hl cocpe.aoToqeHhl B OCHOBHOM Ha rrep-

BbiX .aeTeKTopax. 

B) HcToqHHKOM cpoHa He MOlKeT 6hiTb H HMK8KOI JlOllrO:lKHBytUHH aKTH-

HOP!JlHbii Pl3.0TOII
1 

TBK KBK ceqeaMe o5pa30B8HHSI JlOllrO:lKMBytUHX aKTHBHOCTel 

243 22 /3,4/ 
rrpn o6nyqeHHM Am HoHaMn Ne Mano PI, KpoMe Toro, nMeeTCSI 

oqHCTKa Ha rrepBOM yqaCTKe Tpy5KM, K TOMY :lKe 1 K8K MO:lKHO 3aMeTHTb H8 

rrpnMepe CK8HJlHSI ( CM Ta6n, 2), TB He60llblli8SI JlOIISI Pl30TOIIOB peJJK03eMellb

HblX aneMeHTOB
1 

KOTOp8S! IIpOXOJlHT Ha rpa.aMeHTHy!O qaCTb Tpy6KH 1 pac

rrpe.aeneaa rro Hel rroqTH paBHoMepHo, B To BpeMSI KaK xapaKTep pacrrpe

.aeneHHSI OCKOllKOB .aeneHHSI COBCeM HHOI, 

9 
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>. 
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r) B sepxHefi qacTH pHcyHKa ITOKasaHo ITOJI0)!{8HHe soH pasnH'!HhiX 

sneMeHTOB ITpH HCITOJ!b30B8HHH HOCHTenfi SO Cl z + TiCI 4 • Ka)!{aofi soHe 

COOTBeTCTByeT 68% 8KTHBHOCTH 9THX 9JI8M8HTOB1 BHe yKa38HHh!X rpaHHU 

soHhi HaxoaHTC51 ITO 16% aKTHBHOCTH. DaHHhie ITo paciTpeaeneHHJO racPHHSI 

ITonyqeHhi HeiTocpeacTBeHHO B OIThiTax, HaueneHHhiX aa HSy'!eHHe 105 ane

MeHTa. 0HH OTJIH'I810TC51 XOpornefi BOCITpOH3BOaHMOCTb!O H H860JiblliH8 H3-

M8H8HH51 KOHU8HTp8UHH HOCHTenefi 38M8THO He BJIHHIOT Ha ITOn0)!{8HH8 30Hbl 1 

'ITO 6hlJIO ITposepeao H anH apyrHx aneMeHTOB. CpaBHHBaH c 3THMH pesynh-

T8T8MH paCITpeaeneHHe cnellOB OCKOJIKOB aeneHH51 1 Mbl BHaHM 1 'ITO OHH 

o6ycnosneHhi paciTaaoM sneMeaTa,· o6pasy10rnero cpaBHHTenhHO neTy'!Hfi 

xnopHa. 

a) DpH HciTonhsosaHHH cMeCH SOCI 2 +TiC1 4 cnenhi aKTOB aeneHHH 

cocpeaoTO'IHBaJOTCH B o6nacTH. soHhi racjJHHH H aa)!{e ITPH HMeJOrneficg Manofi 

CT8THCTHK8 MO)!{HO yTB8p)!{a8Tb 1 'ITO HX 30H8 paciTOn0)!{8H8 ITpH 38M8THO 

6onee Bh!COKOfi TeMITepaType, '18M 30H8 HH06HH. C TaKHM OTHOCHTenbHhiM 

IlOBeaeHHeM cornacyeTCH T8K)!{8 OTCyTCTBHe OCKOJIKOB B ITepBOM OITh!T8 1 

TaK KaK npM HciTonbsosaHHH B Ka'!eCTBe aocHTenH oaaoro SOCI 2 , 68% 

aKTHBHOCTH 
goNb cocpeaOTO'IHB88TC51 HB yqaCTKe Me)!{ay aeTeKTOpaMH 

N, 11 u 19, soHa MOJIH6aeHa Ha'IHHaeTCH c aeTeKTopa N'22 H T.J,Il. ( cpaBHH 

c paciTpeaeneHHeM soH Ha pHcyaKe). 3To sHa'!HT, 'ITO neTy'!Hfi xnopHa 

CITOHT8HHO aeJ151lli8fiC51 8KTHBHOCTH aacop6HpyeTC51 ITpH 6onee BbiCOKOfi T8M-

ITepaType, '!eM B ITpncyTCTBHH TiCI 4 
, H IT03TOMY ero paciTaa ITpoHc-

XOaHT, ITO-BHaHMOMy, y)!{e H8 ITepBOM Y'18CTK8 Tpy6KH 0 rae H8T aeTeKTOpOB. 

H eo6xoaHMO 3"1MeTHTh 1 'ITO anH racPHH51 H HH06H51 sOH hi HsMepeHhi 

ITO H30TOIT8M, HM81011IHM ITepHOahi ITOnypaCITaaa COOTB8TCTB8HHO 14 H 12 qaC. 

CneayeT O)!{HaaTh, '!To soHhl cyrnecTBeHHO 6onee KopoTKO)!{HBylliHX HSOTOITOB 

9THX )1{8 sneMeHTOB paCITOnO)!{HnHCb 6b! ITpH 6onee Bb!COKOfi T8MITepaType 

H3-38 orpaHM'!CHHOrO BpeMeHH MHrpaUHH MoneKyn XJIOpHaa B Tpy6Ke. Do3-

TOMy, C apyroA CTOpOHhl, 8CJIH H86JIJOaaeMa51 CITOHT8HHO aeJIHili851C51 8KT~B-
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HOCTb HMeeT nepHOJl nonyp8Cn8Jl8 << 10 '18COB ( CM, HH>Ke) 0 TO XnopHJl 

aToro aneMeHT8 cKopee scero 6onee neTy<~, <~eM cnenyeT H3 npocToro 

conoCT8BneHHH 30H H8 pHCYHKe, 3TO y>Ke C8MO no ce6e, XOTH HMeiOTCH 
/3/ 

H HJlepHO¢H3H'IeCKHe C006p8>KeHHH 0 HCKnJO'I8eT B03MO>KHOCTb TOro, 'ITO 

ocKonKH o6ycnosneHbi p8cn8JlOM Kyp'18TOBHH, T8K K8K xnopHJl 9Toro sneMeH
/5,6/ 

T8 Meaee neTy'l, qeM xnopHJl r8¢HHH • 

T8KHM o6p830M 0 XHMH'IeCKOe noBeJleHHe H3Y'I8eMOH cnOHT8HHO nenH

ureACH 8KTHBHOCTH 6nH3KO K TOMY 0 'ITO MO>KHO O>KHJl8Tb JlnH 9K8T8HT8n8 -

aneMeHT8 105, 

DpH OC8>KJleHHH sneMeHTOB H8 TeMnep8TYPHOM rp8JlHeHTe 3aTpyJlHHeTCH 

H3MepeaHe nepHOJl8 nonyp8cn8Jl8 H30Tonos, Mo>KHO nHurb yTsep>KJl8Tb, 'ITO 

nepHOJl nonyp8cn8Jl8 no Kp8AHeA Mepe B 2-3 p838~6onbure speMeHH npoxo>K-

neHHH r830M oTpe3K8 oT H8'18na rp8JlHeHTHoro yqacTKa no ueHTp8 30Hbi 

OCKOnKOB 0 T8K K8K B npOTHBHOM cnyqae pacn8Jl H8 neTy npHBOJlHn 6bi 

K cocpeJlOTO'IeHHIO TpeKOB Ha nepBbiX JleTeKTopax, 3To Jl8eT HH>KHHH npenen 
/3,4/ 

T ~ > 0,2 ceK, T8K K8K B p86oTe <t>neposa H np. 6binH o6H8py>KeHbi 

TOnbKO JlB8 nepHOJl8 nonyp8Cn8Jl8 Ha KpHBOH paCn8Jl8 cnoHTaHHO nenHUIHXCH 

IIpOJlYKTOB o6ny'leHHH MHilieHH, Ha6nJOJl8eMaH H8Mii 8KTHBHOCTb 0 nO-BHJlHMO

My, eq:;_•b 2-ceKyHJlHbiH H30TOn, KOTOpbifi 6bin CHHTe3HpOB8H 9THMH 8BTOp8-

MH, 

OueHK8 ce'leHHH ero o6p830B8HHH no naHHbiM HaurHx OIIbiTOB Mo>KeT 

6b!Tb npOBeJleH8 TOnbKO rpy6o, T8K K8K HeB03MO)!{H0 TO'IHO OUeHHTb XHMH

qecKHH BbiXOJl npouecca npH p86oTe c HOBbiM sneMeHToM, 0H8 He npoTHBope
/3 4/ 

'IHT Jl8HHbiM <t>nepOB8 H Jlp, 0 
, 

ABTOpbl Bblp8>K810T rny6oKy10 6n8rOJl8pHOCTb aKaneMHKY f,H, <t>nepoBy 

38 nOCTOHHHOe BHHM8HHe H nonnep>KKY npH BbiiiOnHeHHH p860Tbl, M bl 6n8rO

Jl8pHbl 10, T, l{y6ypKOBy 38 noMOlllb B p83p860TKe MeTOJlHKH H o6cy)!{.lleHHH, 

B.B. lllHnosy, B.n • .iloM8HOBy, n.M. E>KKOBy H c.n. nneuryKOBOH 38 6onb-

lllYIO nOMOlllb B 9KCnepHMeHT8X0 C,n, TpeTbRKOBOH 38 H3MepeHHR C TpeKOBbiMH 
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neTeKTop8MH, 3,A, Tep-AKonbsrH 38 o6ecneqeaHe p860Thi sneKTpoaaofi 8nn8paT 

phi, rpynne onep8TopoB Y -300, o6ecne'li!"8UIHM ycToA'IHBYJO p86oTy UHKno-
1 

Tp0H8, 

0JlHH H3 H8C ( M,IO,) 6naronapHT ll86op8TOpHIO srnepHbiX peaKuHfi 

011H11 38 rocTenpHHMCTBO BO BpeMR BbiiiOnHetj:HH p860Tbl, 

llHTep8Typa 

1, 11, 3sap8, T.C. 3saposa, P. UaneTK80 IO,T. l{y6ypKoB, M.P. lllanaeBCKHfi, 

PanHoXHMHR, ~·2,231 (1967) 

2. r.H, c!:•nepoB, B.A • .ilpyHH, A.r • .ileMHH, IO.B. llo68HOB, H.K. CKo6enes, 

r.H. AKanbeB, B.B. <t>e¢Hnos, 11.B. Konecos, K.A. f8BpHnoB, IO,ri, XapH

TOHOB, n.n. l{enHOKOB, DpenpHHT 011H11, P7-3808, .ily6H8, 1968. 

3, r.H. <t>nepos, IO.U. Or8HeCRH, IO,B. llo6aHOB, IO.A. lla38peB, c.n. TpeTb 

srKoBa. Coo6rueHHe 011H11 P7 -4932, .ily6aa, 1970. 

4, f.H. <t>nepos, IO.U. Or8HeCRH, IO.B. llo6aHoB, IO,A, ll838peB, B.11. Ky3-

aeuos, c.n. TpeTbRKOB8. Coo6rueHHe 011H11 P7-5108, .ily6aa, 1970. 

5, 11. 3s8p8, IO.T. l{y6ypKoB, P. ll8neTK8, T,C, 3sapOB8, M.P. lll8naescKHfi, 

B.B. lllHnoB, ATOMH8H aaeprHR 1!, 83 ( 1966), 

6, 11, 3sapa, 10. T. l{y6ypKoB, B,3, Benos, r.B, ByKn8HOB, B.B. 38xBaTaeB: 

T .c. 3s8pOB8, o • .n. M8cnoB, p. UaneTKa, M.P. lli8naeBCKHH, DpenpHHT 

011H11 ,il7-4542, ,ily6aa, 1969, J, lnorg, Nucl. Chern. (s ne'I8TH). 

7. IO.T. l{y6ypKoB, 11, 3s8p8, B.B. lllHnos, P8JlHOXHMHR, lL 2, 173 ( 1969). 

PyKonHcb nocTynHn8 B H3Jl8TenbCKHfi oTnen 

}5MaR 1970 rona. 
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