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BbICIIIero ITpocpecCHOHaribHOrO o6pa3oBaHIDI « Yparrnclillii cpe.l(eparrnHhiii 

ymrnepcHTeT HMeHH ITepBoro I1pe3H.l(eHTa PoccHH E.H. EJihU:HHa» Ha .l(HccepTau;HoHH)'IO 

pa6oTy 1IaH KoHr KxaIDI «HecTeXHOMeTpIDI H JIIOMHHecu;eHTHhie cBoiicTBa KpHCTarIJIWie

cKoro ceJieHH,l(a IJ;liHKa», ITpe.l(CTaBJieHH)'IO Ha COHCKaHHe ~eHoii 

cTeITeHH KaH.l(H.l(aTa XHMwieclillx HayK ITO cITeu;HarrhHOCTH 05.27.06 - TexHoJiorIDI H 060-

py.l(oBaHHe .l(llil ITpOH3BO.l(CTBa ITOJIYITPOBO,l(HliKOB, MaTepHarIOB li ITpH6opoB 3JieKTpOHHOii 

TeXHHiill. 

1. AKTyanbHOCTb TeMbl .Q111ccepTal,\111111 

.ll:HccepTau;IDI qaH KoHr KxaIDI ITOCB.SIIIJ;eHa aKTyarrnHoii ITpo6JieMe - HCCJie.l(oBaHHIO 

B3aHMOCB.Sl3li Me)l(.l(y ITpHMeCHO-.l(ecpeKTHbIM COCTO.SIHHeM MaTepHarIOB Ha OCHOBe Kpli

CTarIJIHqecKoro ceJieHH.l(a IJ;HHKa BhICOKoii qHcTOThI H ycJIOBIDIMH HX CHHTe3a. CeJieHH.l( 

IJ;liHKa ITPHMeIDieTC.SI .l(llil C03,l(aHIDI CIJ;liHTliJIJI.SITOpOB, ITp03paqHbIX OKOH .l(Jl.SI MOIUHbIX Jia-

3epoB HK .l(HaITa30Ha. MoHoKpHCTarIJihI ceJieHH.l(a u;HHKa, JierHpoBaHHI>Ie d-3JieMeHTaMH, 

.S1BJI.S1IOTC.S1 ITepcITeKTHBHhIMH .l(JI.SI C03.l(aHIDI MOIIJ;HhIX Jia3epoB 6JIH)l(Hero H cpe.l(Hero HK 

,l(liaITa30HOB. 

CeJieHH.l( IJ;liHKa li3~aeTC.SI 6oJiee 50 JieT, HOK HaCTO.SIIIJ;eMy BpeMeHH B CHJIY B03pac

TaIOmeii qliCTOTbl MaTepHarIOB Ha ero OCHOBe, cpyH.l(aMeHTaribHbie 3aKOHOMepHOCTli o6pa-

30BaHIDI co6CTBeHHbIX ToqeqHbIX .l(ecpeKTOB (CT.ll:) .SIBJI.SIIOTC.SI ITpe.l(MeTOM MHOroqHCJieH

HbIX .l(liCKyccHii. B 3Toii CB.Sl3H ITOJI~eHHbie aBTopoM .l(aHHbie o pacTBOpHMOCTH ceJieHa B 

BblCOKOqliCTOM HeCTeXHOMeTpliqecKOM ceJieHH,l(e IJ;liHKa B COBOKYITHOCTli c ,l(aHHbIMli ITO 

cpoTOJIIOMHHecu;eHIJ;lili IT03BOJIHJili ITOCrpOHTb .l(OCTOBepH)'IO cxeMy 3HepreTHqeclillX 

ypoBHeii B 3aITpemeHHOii 30He ceJieHH.l(a IJ;liHKa, HeCOMHeHHO, .SIBJI.SIIOTC.SI aKTyarihHbIMli 
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)J)UI BbI6opa ycJIOBllH CllHTe3a ceJieHll~a IJ;llHKa c 3a~aHHbIMll CBOHCTBaMll. 

AKTyaJibHOCTb llCCJie~oBaHllH rrpnMeCHO-~ecpeKTHOro COCTO.sIHIDI BbICOKoqncToro 

KpllCTaJIJillqecKoro ceJieHll~a U:llHKa, COCTaBJI.sIIOIIJ;llX OCHOBHyIO qacTb ~llCCepTaIJ;llOHHOH 

pa60TbI, He BbI3bIBaeT COMHeHllH ll IIO~TBep)l(~aeTC.sI TeM, qTo pa6oTa BbIIIOJIH.sIJiaCb rrpll 

rroMep)l(Ke rpaHTOM PH <l> 15-13-10028 «l-fayqeHne cpyH~aMeHTaJibHbIX 3aKoHoMepHocTe.H: 

cpopMnpoaaHIDI Jia3epHbIX cpe~ n JIIOMllHocpopoa cpe~Hero HK-~narra3oHa Ha ocHoBe 

XaJibKOreHll~OB IJ;llHKa, JiernpoBaHHbIX d- 3JieMeHTaMll». 

2. HaylfHa.st HOBH3Ha AHCCepTa(.\HOHHOM pa60Tbl 

ABTop arrepBI>Ie rrp.sIMbIM cpn3llKO-XllMllqecKllM MeTo~oM ~OCTOBepHo orrpe~eJillJI 

pacTBOpllMOCTb ceJieHa B HecTeXllOMeTpnqecKoM ceJieHn~e U:llHKa co CTPYKTypo.H: ccpaJie

pnTa ll rrpe~JIO)l(eH HOBbIH IIO~XO~ K OIIllCaHllIO ~ecpeKToo6pa30BaHIDI, yqllTbIBaIOIIJ;llH 

rrpou;ecc IIOJillMepn3aIJ;llll BaKaHCllH B MeTaJIJillqecKOH rro~perneTKe. c llCIIOJib30BaHlleM 

rrpe~JIO)l(eHHOH cxeMbI ~ecpeKT006pa30BaHIDI ll 3KcrrepnMeHTaJibHbIX ~aHHbIX 0 rrpnMec

HOM COCTaBe KpllCTaJIJillqecKllX rrperrapaTOB ceJieHll~a IJ;llHKa aBTOp BrrepBbie ycTaHOBllJI 

B3allMOCB.sI3b OT~eJibHbIX IIOJIOC cpoTOJIIOMllHecu;eHIJ;llll c HeCTeXllOMeTPlleH KpllCTaJIJillqe

CKOro s-ZnSe ll rrpe~JIO)l(llJI HOBbIH Bll~ 30HHOH ~llarpaMMbI ceJieHll~a. 

HayqHbIH n rrpaKTnqecKH.H: llHTepec rrpe~cTaBJI.sIIOT nccJie~oBaHIDI rro rroJiyqeHllIO p

n rrepexo~a Ha ocHoBe rrp03paqHbIX HaHopa3MepHbIX rrJieHoqHbIX CTPYKTYP ceJieHn~a 

U:llHKa ll ero TBep~oro paCTBOpa c TeJIJIYPll~OM U:llHKa rrpll KOHTpOJillpyeMOM HeCTeXllO

M~llqecKOM COCTaBe. 

3. npaKTHlfeCKa.st 3HalfHMOCTb AHCCepTa(.\HOHHOM pa60Tbl 

IIpaKTnqecKM 3HaqnMOCTb ~nccepTau;noHHOH pa6oTbI 3aKJiioqaeTc.sI B rroJiyqeHllll 

~aHHbIX crrpaaoqHoro xapaKTepa 0 paCTBOpllMOCTll ceJieHa B HOMllHaJibHO qncTOM HeCTe

XllOMeTpnqecKOM ceJieHn~e QllHKa co CTPYKTypo.H: ccpaJiepnTa B ycJIOBIDIX MOHO- ll 6naa

pnaHTHoro paBHOBeCllH. c llCIIOJib30BaHlleM pa3pa6oTaHHOH MeTO~llKll rrp.sIMOro orrpe~e

JieHIDI KOHIJ;eHTpaIJ;llll CBepxcTeXllOMeTpnqecKoro ceJieHa 6brn BbIIIOJIHeH aHaJill3 HeCTe

XllOM~llll KpllCTaJIJillqeCKllX rrperrapaTOB ceJieHll~a IJ;llHKa ll3rOTOBJieHHbIX B pa3JilfqHbIX 

opraHll3aQIDIX PoCCllHCKOH <l>e~epau;llll (llXBB p AH llM. r .r .,ll,eB.sITbIX, Hllll «MaTepna

JIOBe~eHIDI» ). AHaJill3 rrpnMeCHoro COCTaBa llCCJie~oBaHHbIX rrperrapaTOB MeTO~aMll Macc

CIIeKTPOMeTpllll c llH~KTllBHO CB.sI3aHHOH IIJia3MOH ll BTOpllqHO-llOHHOH Macc

CIIeKTPOMeTpllll B coqeTaHllll c pe3yJibTaTaMll aHaJill30B HeCTeXllOM~llqecKoro COCTaBa 

II03BOJillJill COCTaBllTb o6'beKTllBHyIO KapTllHY COBpeMeHHOro COCTO.sIHIDI TeXHOJIOrllH BbI

COKoqncToro KpllCTaJIJinqecKoro ceJieHn~a U:llHKa B Poccnn ll ycTaHOBllTb 3aKOHOMepHo-
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CHI o6pa30BaHIUI ToqeqHbIX .n;ecpeKTOB B 3aBHCHMOCTH OT crroco6a rronyqemrn KpHCTaJI

JIHqecKMX rrperrapaTOB ceneH.11.n;a UHHKa. 

IlonyqeHHhie pe3yJibTaTbI, HeCOMHeHHO, 6y.n;yT BOCTPe6oBaHhI B opraHH3aUIDIX XOJI

)l;HHra OAO «Poc3JieKTPOHHKa», 3AO HI1l1 «MaTep11anoBe.n;eHIDI» (r. 3eneHorpa.n;), lIH

CTHTYT XHM.1111 BbICOKoq11cTbIX Bern:ecTB HMeHH r. r. ,l.I;eB~TbIX p AH. 

4. ~OCTOBepHOCTb M o60CHOBaHHOCTb pe3yflbTaTOB AMCCepTa~MOH

HOro MCCfleAOBaHMSI 

,l.I;ocTOBepHOCTb rronyqeHHbIX .n;aHHbIX 06ecrreq11BaeTC~ rrpHMeHeHHeM KOMIIJieKca 

pa3HOpO)l;HbIX MeTO)l;OB aHaJIH3a KpHCTaJIJIHqecKOH cpa3bl (peHTreHOBCK~ .n;11cppaKTOMeT

pIDI, Macc-crreKTpOMeTpIDI c HH.D:YKTHBHO CB~3aHHOH IIJia3MOH (MC-IICTI), BTOp~HO

HOHH~ Macc-crreKTpOMeTPIDI (BIIMC), crreKTPaJibHbIH 11 crreKTPOJIIOMHHecueHTHbIH aHa

JI.113, CKaH11pyiorn:a~ 3JieKTPOHHa~ MHKpOCKOIIH~, peHTreHo-cpnyopecueHTHbIH MHKp030H

)];0BbIH aHaJI.113 ), peaJIH30BaHHbIX c IIOMO:W:bIO COBpeMeHHOH rrp116opHoii 6a3bl OT Be.n;yrn:HX 

rrpOH3BO)l;HTeJieii HayqHo-TeXHHqecKoro o6opy.n;oBaHIDI, a TaIOKe CTaTHCTHqecKMM xapaK

TepoM IIOJiyqeHHbIX .n;aHHbIX 11 HX corJiaCOBaHHOCTbIO c pe3yJibTaTaMH TeopeT11qecKoro 

pacqeTa. 

Pe3yJihTaTbI .n;11ccepTau110HHoii pa6oThI 6hrn11 .n;oJio)KeHbI Ha Be.n;yrn:11x HayqHhIX 

Me)K)l;yHapo.n;HhIX KOHcpepeHUIDIX B o6JiaCTH COBpeMeHHbIX rrpo6JieM MaTepHaJIOBe.n;eHIDI, a 

TaIOKe 6bIJIH orry6JIHKOBaHbI B peiiTHHrOBbIX Me)K.n;yHapo.n;HhIX )KypHanax: J oumal of 

Crystal Growth, Crystal Research Technology, Thin Solid Films. 

5. 06~aSI xapaKTepMCTMKa pa60Tbl 

,[I;11ccepTaUIDI qaH KoHr Kxa~ cocTOHT 113 BBe.n;eHIDI, ~TH rnaB 11 3aKJiioqeHIDI. Co

.n;ep)KaH11e pa6oThI H3JIO)KeHo Ha 117 CTPaH11uax, BKJIIOq~ 49 p11cyHKOB, 19 Ta6n11u, 11 122 

JIHTepaTypHbIX CCbIJIOK. 

Bo BBe.n;eH.1111 aBTop o6ocHOBhrnaeT aKTyaJihHOCTh pa6oThI, rrp11Bo.n;11T cBe.n;eHIDI o 

HayqHoii HOBH3He 11 rrpaKT11qecKoii 3Haq11MOCTH, )l;OCTOBepHOCTH 11 o6ocHOBaHHOCTH rrp.11-

BO)l;HMbIX pe3yJibTaTOB, l13JiaraeT ueJib pa60TbI, .n;aeT OIIHCaHHe o6neKTOB 11 MeTO.ll;OB HC

CJie.n;oBaHIDI. TaIOKe B .n;aHHOM pa3.n;ene rrp11Be.n;eHhI cBe.n;eHIDI o n11qHoM BKJia.n;e aBTopa, 

arrpo6au1111 pa60TbI 11 HHcpOpMaUIDI 0 COOTBeTCTB.1111 co.n;ep)KaHIDI pa60TbI rracrropTy crre

UHaJibHOCTH 05.27.06 - TeXHonorIDI 11 06opy.n;oBaH11e .n;M rrpo113BO.lJ:CTBa rronyrrpoBO.D:HH

KOB, MaTepHaJIOB 11 rrp116opoB 3JieKTpOHHOH TeXHHKH. 

IlepBaH r JiaBa co.n;ep)KHT o63op JIHTepaTypbI, B KOTOpOM aHaJil13HpyIOTC~ rrpo6Jie

MbI HeCTeXHOMeTPHH B KpHCTaJIJIHqecKOM ceJieH.11.n;e UHHKa, MeTO)l;bI IIOJiyqeHIDI MOHO-
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KpHCTaJIJIOB ZnSe, HX JIIOMHHecu;eHTHhie csolicTsa. CorJiacHo rrpose.n;eHHOMY aHaJIH3Y Ha 

MOMeHT IIOCTaHOBKH )l;HCCepTaIJ;HOHHOH pa60TbI B JIHTepaType He 6nIJIO )l;OCTOBepHOH HH

<PopMau;IDI 0 paCTBOpHMOCTH ceJieHa B ceJieHH.n;e IJ;HHKa; rpaHHIJ;a o6JiaCTH roMoreHHOCTH 

cPa3bI co CTOpOHbI H36hITKa ceJieHa He H3~eHa. 

J1HTepaTypHbie .n;aHHnie 0 JIIOMHHecu;eHIJ;HH ceJieHH)l;a IJ;HHKa, B OCHOBHOM, CBH3aHbl c 

HCCJie.n;oBaHIDIMH JierHpoBaHHbIX rrperrapaTOB. ,l(aHHbie 0 BJIIDIHHe co6CTBeHHbIX Toqeq

HbIX .n:e<PeKTOB Ha JIIOMHHecu;eHTHhie CBOHCTBa B JIHTepaType OTCYTCTBYfilT. 

B pe3yJinTaTe aHaJIH3a JIHTepaTypHbIX .n;aHHhIX asTop c<PopMyJIHposarr ocHOBHYIO 

u;eJib HCCJie)l;OBaHIDI H IIOKa3aJI aKTyaJinHOCTb rrpo6JieMbI KOHrpoJIH rrpHMeCHO

.n:e<PeKTHOro COCTOHHHH KpHCTaJIJIOB H TOHKHX IIJieHOK BbICOKOqHCTOro ceJieHH)l;a IJ;HHKa 

co crpyKTypoi1: c<ParrepHTa (s-ZnSe) B CBH3H c rrepcrreKTHBHOCTblO HX rrpHMeHeHIDI B IIO

JiyrrpOBO)l;HMKOBbIX H OIIT.H:qeCKHX crpyKTypax B KaqecTBe MaTpHIJ;bI )l;JIH Jia3epoB cpe.n;He

ro HK .n;Harra3oHa, cu;HHTHJIJIHU:HOHHhIX .n;eTeKTopos H rrpo3paqHhIX rpaH3HCTOpHbIX 

CTPYKTYP· 

Bo BTOpoii: rJJaBe aBTOp rrpHBO)l;HT xapaKTepHCTHKH MaTepHaJIOB H peaKTHBOB, HC

IIOJih3yeMbIX B pa6oTe. Oco6o cJie.n;yeT OTMeTHTh rrpose.n;eHHe .n;eTaJihHOro aHaJIH3a rrpH

MecHoro H cPa30BOrO COCTaBa KpHCTaJIJI.H:qeCKOro ceJieHH)l;a IJ;HHKa. KaK IIOKa3aHO B pa6o

Te, rrpoMbIIIIJieHHhIH rrperrapaT KBaJIHcPHKau;HH oc.q., co.n:ep)KHT He 6oJiee 95 Mac. % oc

HOBHoro Bern;eCTBa. 0CTaJibHbie 5 Mac.% CKJia)l;bIBalOTCH H3 IIpHMecei1: ( 1 Q-3 Mac.%) H 

HerrpopearHpOBaBIIIlfX ceJieHa H IJ;HHKa. c IIOMOilJ;blO )l;OIIOJIHHTeJibHOH rrpou;e.n:ypnl aBTOp 

IIOJI~HJI O)l;HOcPa3HbIH rrperrapaT c co.n:ep)KaHHeM OCHOBHOH cPa3bI 99,99920 Mac.% (MC

I1CI1) H 99 ,99971 Mac.% (BI1MC), KOTOpbIH H 6nrn HCIIOJib30BaH )l;JIH rrpose.n;eHIDI HCCJie

)l;OBaHHH HeCTeXHOMeTpHH. 

KpoMe 3Toro B .n;aHHOH rJiaBe .n;eTaJibHO OIIHCaHhI OCHOBHbie MeTO.n;HqecKHe acrreKTbI 

)l;HCcepTaIJ;HOHHOH pa60TbI: MeTO)l;HKH orrpe.n;eJieHIDI KOHIJ;eHrpau;Hli rrpHMecei1: Ha ypoBHe 

10-9-10-11 Mac. % MeTo.n;aMH MC-I1CI1 H BI1MC, MeTO.D:HKH CHHTe3a HeCTeXHoMerpHqe

CKHX rrperrapaTOB B ycJIOBIDIX MOHO- H 6HBapHaHTHbIX paBHOBeCHH, MeTO)l;HKH H3MepeHIDI 

crreKrpOB rrporrycKaHIDI H cPOTOJIIOMHHecu;eHIJ;HH. 

OcHOBHhIM pa3.n;eJioM .n;aHHoli rJiaBhI HBJIHeTCH pa3.n;eJI, rrocsHrn;eHHhili pa3pa6oTKe 

MeTO)l;HKH orrpe.n;eJieHIDI CBepxcTeXHOMerpHqecKoro ceJieHa B HeCTeXHOMerpHqecKOM ce

JieHH)l;e IJ;HHKa MeTO)l;OM «H3BJieqeHIDI». Ha OCHOBe TeopeTHqecKoro aHaJIH3a )l;HCcepTaH

TOM 6nrnH orrpe.n;eJieHbI pe)KHMhI «H3BJieqeHIDI» H36bIToqHoro ceJieHa, 06ecrreq.H:sa10rn:He 

orrpe.n;eJieHHe KOHIJ;eHTpau;HH csepxcTeXHoMeTpHqecKoro ceJieHa c rrpe.n;eJioM orrpe.n;eJie

HIDI io-7 MOJih H36. Se/ MOJih ZnSe. 

TpeTMI r JiaBa IIOCBHrn;eHa HCCJie.n;oBaHHIO paCTBOpHMOCTH ceJieHa B HecTeXHOMeT

pHqecKOM KpHCTaJIJIHqecKOM ceJieHH.n;e IJ;HHKa B ycJIOBIDIX MOHOBapHaHTHoro Ss

znseL(se) V- H 6HBapHaHoro Ss-ZnseV paBHOBecHli. B pe3yJinTaTe rrpose.n;eHHoro HCCJie.n;osa-
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HIDI BrrepBbie 6bIJia IIOC'I}JOeHa rpam1u;a o6JiaCTlf roMoreHHOCTll co CTOpOHbl ll36bITKa ce

JieHa. Y cTaHOBJieHo, qTo coJin.nyc HMeeT pcrporpa.[(HbIM xapaKTep. AHaJill3 3KcrrepnMeH

TaJibHbIX .[(aHHbIX 0 paCTBOpllMOCTll ceJieHa B ceJieHll.[(e IJ;llHKa B ycJIOBIDIX 6nBapnaHTHO

ro paBHOBeCIDI Ss-ZnSe v II03BOJillJI aBTopy pa3pa6oTaTb HOB)'IO MO.[(eJib o6pa30BaHIDI TO

qeqHbIX .necpeKTOB B HecTeXHoMe'I}JHqecKoM ZnSe. B cooTBeTCTBllll c pa3pa6oTaHHoii MO

.neJihIO ocHOBHhIMll .necpeKTaMll rrpn pacTBopeHllll Se B HecTexnoMerpnqecKoM ZnSe HB

JIHIOTCH 3JieK'I}JnqecKH HeiiTpaJibHbie BaKaHCllll B rro.nperneTKe UllHKa. OpnrllHaJihHOCTh 

rrpe.[(JIO)l(eHHOM MO.[(eJill 3aKJIIOqaeTC51 B TOM, qTo pa3Mep ( CTerreHb accou;nau;llll) BaKaHCll

OHHblX .necpeKTOB HerrpepbIBHO pacTeT c IIOBbIIIIeHlleM TeMrrepaTypI>I ll rrapu;llaJibHOro 

.naBJieHIDI rrapa ceJieHa. 

AHaJill3 crreK'I}JOB cpoTOJIIOMHHecu;eHu;nn KpllCTaJIJinqecKHx rrperrapaToB ceJieHn.na 

UllHKa, c pa3JI1fqHbIM co.nep)l(aHlleM rrpllMeceii - OT HOMllHaJibHO qlfCTbIX .[(O KOHIJ;eHTpa

UllM copa3MepHbIX KOHIJ;eH'I}JaIJ;IDIM CBepxcTeXllOMeTpnqecKllX KOMIIOHeHTOB, II03BOJillJI 

IIOC'I}JOllTb cxeMy 3HeprcrnqecKllX ypoBHeii ToqeqHblX .necpeKTOB Ha 30HHOM .[(llarpaMMe 

ceJieHn.na UllHKa. )J;aHH~ cxeMa rroJiyqeHa BrrepBbie n, HecoMHeHHO, rrpe.ncTaBJIHeT caMo

CTOHTeJihHYIO u;eHHOCTb .[(AA pa3pa60TKll TeXHOJIOrllM MaTepllaJIOB Ha OCHOBe ZnSe. 

B .naHHOM rJiaBe aBTop rrpoBeJI cpaBHllTeJibHblM aHaJill3 rrpnMecHoro, HecTeXllOMeT

pnqecKoro COCTaBa ll JIIOMllHecu;eHTHbIX CBOMCTB KpllCTaJIJilfqecKllX rrperrapaTOB ceJieHll

.na UllHKa, rroJiyqaeMbIX B opraHn3au;IDix P<I>. IloKa3aHo, qTo MaKCllMaJibH~ qncToTa Kpll

CTaJIJinqecKHx rrperrapaToB ZnSe, ll3roTaBJIHBaeMbIX B HacToHmee BpeMH B B HHcTnTyre 

XllMllll BblCOKOqlfCTbIX BemecTB llM. r. r. )J;eBHTbIX PAH, COCTaBJI5IeT 99,9981 Mac.% (c 

yqeTOM ra3oo6pa3)'IOmllX rrpnMeceii), ll 3TO HanJiyqrnne no qncToTe rrperrapaTbI, rroJiyqa

eMhiii B P<I>. K CO)l(aJieHlllO, o6neKTllBHbIX .naHHbIX o 3apy6e)l(HbIX rrperrapaTax aBTopy rro

JiyqllTb He y.[(aJIOCb. 

B qeTsepToii rJiase rrpnBe.[(eHbI pe3yJihTaTbI nccJie.[(oBaHIDI TOHKOrrJieHoqHhIX 

cTpyKTYP Ha ocHoBe ceJieHn.na UllHKa. C rroMomr,10 pa3pa6oTaHHoro Mero.na orrpe.neJieHIDI 

HeCTeXllOMe'I}Jllll ceJieHll.[(a UllHKa aBTOp rrpoBeJI llCCJie.[(OBaHHH COCTaBa TOHKllX IIJieHOK 

ZnSe B 3aBllCllMOCTll OT ycJIOBllM HaIIbIJieHIDI Ha Herro.norpeBaeMyIO («XOJIO.[(H)'IO») IIO.[(

JIO)l(Ky, KOTOpa51 MO)l(eT 6bITb ll3rOTOBJieHa B TOM qncJie ll3 opraHnqecKllX MaTepllaJIOB. 

ABTop rrpoBeJI .neTaJibHhiii aHaJill3 rroJiyqeHHbIX rrJieHoK MeTO.[(aMn C3M, MC-HCII, orr

TnqecKoii crreKTpocKorrnn, 3cpcpeKTa XoJIJia B 3aBllCllMOCTll OT ycJIOBllii CllHTe3a. obIJill 

orrpe.neJieHbI ycJIOBIDI Harrr,meHIDI O.[(HOcpa3HbIX rrJieHOK ZnSe n-Tnrra rrpoBO.[(llMOCTll, KO

Topr,1.H: o6ycJiaBJillBaJICH HaJinqneM cBepxcTexnoMerpnqecKoro IJ;llHKa. HcrroJih3YH ll3-

BeCTHhiii cpaKT, qTo TeJIJIYPll.[( IJ;llHKa o6Jia.[(aeT TOJibKO p- TllIIOM rrpoBO.[(llMOCTll, aBTOp 

HaIIbIJillJI rrJieHKY TBep.noro pacTBopa ZnSeo,9Teo,1, KOTop~ o6Jia.[(aJia ycToifqnBhIM p

TllIIOM rrpOBO.[(llMOCTll. TaKllM o6pa30M, KOM6llHllPY51 IIJieHKY HeCTeXllOMe'I}JlfqecKoro ce

JieHll.[( IJ;llHKa n- Tnrra rrpoBO.[(llMOCTll c rrJieHKoii TBep.noro pacTBopa ZnSeo,9Teo,1 p-Tnrra 
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npoBO,llJiMOCTH, .[(HCCepTaHTY y.z:i;a.rroch ccpopMHpOBaTh crpyKTypy, o6Jia.n;morn;yio .[(HO.[(HOM 

BOJlhT-aMnepHOM xapaKTepHCTHKOM. 3ToT pe3yJihTaT n03BOllileT rosopHTh 0 nepcneKTH

Bax pa3pa60TKH .z:i;erneBhIX np03paqHhIX rpaH3HCTOpHhIX Marpm~ Ha opraHlfqeCKHX If He

opraHlfqeCKHX no.n;JIO)l(Kax Ha ocHoBe TOHKonJieHoqHhIX crpyKTYP HecTeXHOMeTpttqecKo

ro ZnSe If TBep.n;hIX paCTBOpOB Ha ero OCHOBe. 

B IUIToii r JiaBe .z:i;ttccepTaHT nposeJI aHaJIH3 .z:i;ecpeKT006pa30BamUI B HecTexttoMeT

pttqecKHx cpa3ax coe.n;ttHeHHM AnB VI co cTpyKTypoii ccpa.rrepttTa. C noMOIIJ;hIO Mo.n;eJIH .z:i;e

cpeKToo6pa3oBamrn B s-ZnSe nptt pacTsopeHHH B HeM csepxcTeXHoMerpttqeCKoro Se, no

JiyqeHHOM B rJiaBe 3, If JIHTepaTypHhIX .n;aHHhIX 0 paCTBOpHMOCTH TeJIJiypa B HeCTeXHO

MerpttqecKHX cpa3ax s-ZnTe H s-CdTe, aBTopoM 6hrn npose.n;eH qlfcJieHHhIM aHaJIH3 H 

npe.n;JIO)l(eHa o6o6rn;eHHa51 MO.[(CJlh .z:i;ecpeKT006pa30BaHIUI B HCCTCXHOMerpHqecKHX cpa3aX 

coe.n;ttHeHHM A IIB VI nptt pacTsopeHHH B HHX csepxcTeXHoMerpttqecKoro xa.rrhKoreHa. Co

rJiacHo .n;aHHOM MO.[(eJIH npH paCTBOpeHHH XaJihKOreHa B aHaJIH3HpyeMhIX cpa3ax npeHMY

rn;eCTBeHHO o6pa3)'IOTC51 HOHH3HpoBaHHhie If 3JICKrpOHeiirpa.rrhHhie BaKaHCHOHHhJe .z:i;ecpeK

ThI B MeTaJIJIHqecKOM no.z:i;peIIIeTKe, CTeneHh acCOIJ;HHpOBaHH51 KOTOphIX B03pacTaeT npH 

nOBhIIIIeHHH TeMneparyphI If napu;HaJihHOro .n;aBJICHH51 napa XaJihKOreHa. Tio pe3yJihTaTaM 

MaTeMaTlfqecKOM o6pa60TKH 6hIJIO ycTaHOBJieHO, qTo nepexo.z:i; OT HOHH3HpOBaHHhIX .z:i;e

cpeKTOB K 3JieKTpoHeiiTpa.rrhHhIM accou;ttaTaM npHBO.[(HT K yMeHhIIIeHHIO 3HTaJihnHH peaK

IJ;HH o6pa30BaHH51 acCOIJ;HHpOBaHHhIX .z:i;ecpeKTOB OT 3H.[(OTepMHqecKOM K CHJihHO 3K30Tep

MlfqecKOM peaKIJ;HH. 

6. OcHOBHble 3aMe'"laHMSI M eonpocb1 no pa6oTe 

1. B JIHTepaTypHOM o63ope ( cTp.14, 16) YKa3hIBaeTc51, qTo nptt HCCJie.n;osaHHH HecTe

XHOMerpHH HCnOJih30BaJIHCh o6pa3IJ;hl qlfCTOTOM 6N If 7N. 0.n;HaKO B pa6oTe aBTO

py c rpy.n;oM y.z:i;a.rroch noJiyqHTh MaTepHa.rr qlfCTOTOM 99,9992 Mac.% (no .n;aHHhIM 

MC-MCIT) H 99,99971 Mac.% (no .n;aHHhIM BMMC), qTo cooTBeTCTBYeT qlfcToTe 

5N B 3apy6e)l(HOM KJiaccttcpHKaIJ;HH. He cJie.n;osa.rro 6h1 .n;JI51 npose.n;eHH51 ttccJie.n;osa

HHM HCCTCXHOMerpmI HCnOJih30BaTh npenapaThI 60JihIIIeii qlfCTOThI? 

2. KaKHM o6pa30M ocTaToqHhie npttMectt MOrJIH BJIH51Th Ha pe3yJihTaThI npose.n;eHHO

ro HCCJie.[(OBaHH51 HeCTCXHOMeTpHH ceJieHH.[(a IJ;HHKa? 

3. TI pH aHaJIH3e HeCTeXHOMerpttqecKoro If npHMCCHoro COCTaBa KpHCTaJIJilfqeCKHX 

npenapaToB ceJieHtt.n;a IJ;HHKa, npOH3BO.[(HMhIX B opraHH3aIJ;H51X P<l>, asTop nOKa3a.rr, 

qTo HaHJiyqIIIHe npenapaThI qlfCTOTOM 99 ,9981 Mac.% ( c yqeTOM ra3oo6pa3)'IOIIJ;HX 

npHMeceii) noJiyqaIOT B MHCTHTyre XHMHH BhICOKOqlfCThIX Bern;eCTB PAH HM. r. r. 
):(eB51ThIX. 0.n;HaKO o6neKTHBHOro cpaBHCHH51 c JiyqIIIHMH 3apy6e)l(HhIMH MaTepHa

JiaMH c.n;eJiaHO He 6hIJIO. 
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4. lfa rrHTepaT)'pHoro o63opa crre;:zye'f, lffO norroca 2,678 3B (c'Ip. 35) MOJKe'f 6bITb 

CB.SI3aHa KaK c accm.i;HaTaMH BH,ZJ;a (Cu.in Cut), TaK H c 3KCHTOHHoii JIIOMHHecu;eH

IJ;Heii ( C'Ip. 36) npH 80 K (2,69 3B npH 300 K). Ha KaKoM ocHOBaHHH aBTOp ( C'Ip. 

67,76) npHnHCbIBaeT nHK c 3Heprneii 2.68 3B (npH 300 K) 3KCHTOHHoii JIIOMHHec

u:eHU:HH? 

5. B TeKCTe ,n;HccepTaUHH BC'IpeqaroTc.SI ,n;oc~Hhle oneqaTKH, HanpHMep, Ha C'Ip. 45, 

pHC.2.2 

7. 3a1<.nt0lleHMe 

OrMeqeHHLie 3aMeqaHH.SI He BJIH.SIIOT Ha o6i:u:yro norroJKHTeJILH)'IO ou:emcy ,n;HccepTa

U:HH. Pa6oTa qaH KoHr KxaH.SI «HecTeXHOMe'IpH.SI H JIIOMHHecu;eHTHLie csoiicTBa 1qm

CTaJIJiffqeCKoro cerreHH,n;a U:HHKa» npe,n;cTaBJI.Sie'f co6oii 3aBepmeHHoe HayqHoe Hccrre,n;o

BaHHe Ha aKT)'aJibH)'IO TeMy. C,n;erraHHLie B pa60Te BhlBO,ZJ;hl H cc}>OPMYITHposaHHLie 3a

IIJ;HIIJ;aeMhle norroJKeHH.SI ~eKBaTHbI norryqeHHbIM pe3yJILTaTaM. Pe3yrrLTaThl ,n;HccepTa

U:HOHHoii pa60Thl 6LIJIH ,ZJ;OJIOJKeHbl Ha MeJK;:zyHapo,ZJ;HbIX H OTeqecTBeHHbIX KOH<i>epeHU:H

.SIX no pOCT)' KpHCTaJIJIOB, a TaK JKe ony6JIHKOBaHbl B se;:zymHX 3apy6eJKHbIX JKypHarrax. 

qHcrro ny6rrHKau;Hii asTopa cooTBe'fCTBYe'f KpHTepH.SIM n. 13 pa3,n;erra II IIorroJKeHH.SI (CM. 

pa3,n;err 2 OT3bIBa). ABTOpe<i>epaT H ony6JIHKOBaHHhle pa60Tbl B nOJIHOH Mepe O'IpaJKaIOT 

co,n;epJKaHHe ,ZJ;HCCepTaU:HH. 

,ll;HccepTau;H.SI JIO~HO nOC'IpOeHa, ee C'IpyKT)'pa H co,n;epJKaHHe COOTBe'fCTBYe'f u:e

JI.SIM HCCJie,ZJ;OBaHH.SI H nacnOpT)' 3a.SIBJieHHOH cneu;HaJibHOCTH 05.27.06: 

- no nyHKT)' 1 - 3KCnepHMeHTaJibHO ycTaHOBJieHbl 3aKOHOMepHOCTH ,n;e<i>eKToo6pa30Ba

HH.SI npH pacTBopeHHH Se B norrynposo,n;HHKOBLIX KpHCTarrrrax ZnSe co CTPYKTYPOii c<Pa

rrepHTa H nOKa3aHa B3aHMOCB.SI3b MeJK;:zy KOHIJ;eH'IpaU:H.SIMH co6cTBeHHbIX H npHMeCHbIX 

ToqeqHbIX .n;e<PeKTOB H cneK'IpaMH <l>oTOJIIOMHHecri;eHU:HH; 

- no nyHKT)' 4 - pa3pa6oTaHa Me'fO,ZJ;HKa norryqeHH.SI o,n;Ho$a3HhlX nrreHOK ZnSe c KOH

'IpOJIHpyeMoii HeCTeXHOMe'IpHeii noTeHU:HaJibHO npHrO,ZJ;HbIX ,lJ;JI.SI C03,ZJ;aHH.SI 'IpaH3HCTOp

HbIX C'IpyKT)'p; 

- no nyHKT)' 5 - pa3pa6oTaHa Me'fO,ZJ;HKa onpe,n;erreHH.SI OTKJIOHeHHH OT CTeXHOMe'Ipffqe

CKoro COCTaBa B KpHCTaJIJiffqeCKHX H TOHKOnJieHoqHblX npenapaTax ZnSe; 

Ilo csoeii aKT)'aJibHOCTH, Ha)"IHOH HOBH3He H npaKTHqecKOH 3HaqHMOCTH, a TaKJKe 

JiffqHOMY BKJia;:zy aBTOpa ,ZJ;HccepTaIJ;HOHHa.SI pa6oTa «HecTeXHOMe'IpH.SI H JIIOMHHecu;eHT

Hbie CBOHCTBa KpHCTaJIJiffqeCKoro cerreHH,ZJ;a U:HHKa» nOJIHOCTblO COOTBe'fCTBYe'f 'Ipe6osa

HH.SIM nyHKTOB 9-14 «IlOJIOJKeHH.SI 0 npHcyJK,n;eHHH yqeHbIX CTeneHeii», B pe.n;aKu;HH, 

yTsepJK,ZJ;eHHOii IlocTaHosrreHHeM IIpasHTeJILCTBa P<l> N2 842 OT 24 ceHT.SI6p.SI 2013 r, 

npe,n;'h.SIBJI.SieMLIM K KaH.n;H,n;aTCKHM ,n;HccepTaIJ;H.SIM. B ,n;HccePTaU:HH co,n;epJKHTC.SI pemeHHe 

3a,n;aqH, HMeromeii BaJKHoe TeopeTHqecKoe H npaKTHqecKHe 3HaqeHHe, oHa BHOCHT cyme-
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CTBeHHbIH BKJia,n; B TeXHOJionno IIOJiyrrpOBO.D;HHKOB H rrpH6opoB 3JieKTpOHHOH TeXHHKlf B 

qacTH C03.D;aHIUI TeXHOJIOflfqeCKlfX OCHOB JIIOMHHecueHTHbIX MaTepHaJIOB c HOBbIMH 

cpyHKUHOHaJibHI>IMH CBOHCTBaMH. B CBSI3H c H3JIO)l(eHHI>IM, aBTop pa6oTI>I qaH Kour 

KxaHL, HeCOMHeHHO, 3aCJIY)l(HBaeT rrpHCY)l(.D;eHlfSI yqeHOH CTerreHH KaH,n;H,n;aTa XHMHqe

CKlfX HayK no crreQHaJibHOCTH 05.27.06 -TeXHOJIOflfSI H o6opy.n;oBaHHe )l;JISI rrpOH3BO.D;CTBa 

IIOJiyrrpoBO.D;HHKOB, MaTepHaJIOB H rrpH6opoB 3JieKrpOHHOH TeXHHKlf. 

Or3bIB IIO.D;fOTOBJieH: 

1. rJiaBHbIM HayqHI>IM corpy.D;HHKOM, rrpocpeccopOM HCCJie.D;OBaTeJieM Kacpe.z:i;pol cpH-

3JfqeCKOH H KOJIJIOH.D;HOH XHMHH, .n;.TeXH.H. JlHeli BacHJII>eBHOH )l{yKoBoli. 

2. ,D;oueHTOM Kacpe.n;pol cpH3HqecKOH H KOJIJIOH.D;HOH XHMHH, K.XHM.H. AJieKCaH,n;pOM 

CepreeBHqeM KopcaKOBI>IM. 

,lI;HccepTaUHOHHM pa6oTa 3acJiyIIIaHa H o6cy)l(,n;eHa Ha 3ace.n;aHHH Kacpe.n;po1 cpH3H

qecKoli H KOJIJIOH,n;Holi XHMHH <l>r AOY BIIO «YpaJII>CKlfH cpe.n;epaJII>HI>IH yHHBepcITTeT 

HMeHH rrepBoro IIpe3H.D;eHTa PoccHH E.H. EJII>UHHa» (rrpoTOKOJI N!:!l 7 OT 26.04.2016 r.). 

3aBe.n;yio.rn:HH Kacpe.n;poH: cpH3HqecKOH 

H KOJIJIOH.D;HOH XHMHH, .n;.XHM.H., rrpocpeccop BSiqecJiaB <l>HJIHIIIIOBH1I MapKoB 

C!P---
YqeHI>IH ceKpeTapo Kacpe.n;poI cpH3JfqecKoli _J J 
11 KOJIJIOH.1\HOii XHMlflf, 11m1em, K.XHM.H. ~, TaTLxHa AHaTOJibeBHa AneKceena 

IIoYITOBhIM a.n;pec: 

620002. EKaTepHH6ypr, yn. MHpa 19. Yp<l>Y. 

Ten. (343)3754445, 

e-mail: 1. v.zhukova@urfu.ru 
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