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0<pHUHaJIhHOrO onnOHeHTa Ha ;::J:HccepTaUHoHHylO pa60Ty l1BaHoBa l1BaHa 

JIeoHH;::J:oBWIa «TepMo;::J:HHaMHKa o6pa30BaHH51 H pa3ynOp51;::J:01..JeHH51, 

KPHCTaJIJIH1..JeCKa51 cTpyKTypa H nepeHoc 3ap51;::J:a B ;::J:BOHHhIX nepoBcKHTax PrBaCo2_ 

xFex06-8 (x=O - 0.6)>>, npe;::J:cTaBJIeHH)'lO Ha COHCKaHHe Y1..JeHOH CTeneHH KaH;::J:H;::J:aTa 

XHMH1..JeCKHX HayK no CneUHaJIhHOCTH 02.00.04 - cj:>H3H1..JeCKa51 XHMH51 

,llHccepTaUHOHHa51 pa60Ta l1BaHoBa 11.JI. nOCB51w:eHa KOMnJIeKCHoMy 

H3Y1..JeHHlO PrBaCo2-xFex06-b (x=O - 0.6) - BeChMa nepcneKTHBHhIX npe;::J:cTaBHTeneH 

cpaBHHTeJIhHO HOBoro KJIaCCa OKCH;::J:HhIX MaTepHaJIOB co CTpyKTypOH ;::J:BoHHoro 

nepoBcKHTa LnBaCo20 6_8 (Ln - JIaHTaHoHn). OHa 5lBJl51eTC51 pa3BHTHeM HCCJle;::J:oBaHHH 

cj:>H3HKO-XHMH1..JeCKHX CBOHCTB CJlO)KHhIX HecTexHOMeTpH1..JeCKHX OKCH;::J:OB, CHHTe3 H 

H3Y1..JeHHe KOTOphIX npoBo;::J:5JlTC51 Ha Kacj:>e.LI:pe cj:>H3H1..JeCKOH XHMHH I1EH Yp<I>Y HM. 

E.H.EJIhUHHa. 3TH o KCH;::J:bI, 6naroJJ:ap51 oco6eHHOCT51M HX KPHCTaJIJlH1..JeCKOH H 

;::J:e<peKTHOH CTpyKTyphI 06Jla;::J:alOT P51;::J:OM npaKTH1..JeCKH Ba)KHhIX CBOHCTB, TaKHX KaK 

BhICOKa.51 3JleKTpOnpOBO;::J:HOCTh CMewaHHoro HOHHO-3JleKTpOHHoro THna npH 

TeMnepaTypax nOp51;::J:Ka 500°C, 3Hat-HITeJlhHhle BeJlH1..JHHhl MarHeTOKaJIOpH1..JeCKOrO 

3<pcj:>eKTa B6JIH3H KOMHaTHoH TeMnepaTyphl, KaTaJlHTH1..JeCKHe CBoHcTBa H T.)]. OHH 

paCCMaTpHBalOTC51 B Ka1..JeCTBe nepcneKTHBHhIX KOMnOHeHTOB KaTO;::J:HhIX MaTepHaJlOB 

;::J:Jl51 cpe;::J:HeTeMnepaTypHhlx TBep;::J:ooKcH;::J:HhIX TOnJlHBHhIX 3JleMeHTOB H )]pyrHx 

3JleKTpOXHMH1..JeCKHX yCTpOHcTB, 3JleKTpOXHMH1..JeCKHX MeM6paH, a TaK)Ke B Ka1..JeCTBe 

MaTepHaJIOB ;::J:Jl.51 MarHeTOOXJla)K;::J:alOW:HX yCTpOHCTB. l1cCJle;::J:oBaHH.5I 3THX OKCH;::J:OB 

pa3BHBalOTC.5I HHTeHCHBHO, n03ToMY aKTYaJlhHOCTh TeMhI pa60ThI He BhI3hIBaeT 

COMHeHHH, TaK)Ke KaK H npaKTHqeCKaSI ueHHOCTh nOJlY1..JeHHhIX pe3YJlhTaTOB. 

l1HTepecHOH oco6eHHOCThlO Ko6aJIhTHTOB co CTpyKTypOH ;::J:BOHHoro 

nepOBCKHTa 5lBJl51eTC.5I 3Ha1..JHTeJlhHa51 1..JYBCTBHTeJlhHOCTh HX CBOHCTB K npHpO;::J:e 

;::J:onHpylOw:eH ;::J:06aBKH H cO;::J:ep)KaHI1lO KI1CJlOpo;::J:a. BaphHpOBaHI1e 3TI1X napaMeTpOB 

OTKphIBaeT lllHpOKI1e B03MO)KHOCTH ;::J,Jl51 ynpaBJleHH.5I I1X CBOHCTBaMI1 B 3aBI1CI1MOCTI1 

OT pernaeMOH 3a;::J:a1..JI1. B 3TOH CB513I1 oTpa6oTKa MeTO;::J:OJlOrI1H HCCJIe;::J:OBaHH51 

<pH3HKO-XHMH1..JeCKHX CBOHCTB 3THX OKCI1;::J:OB, apryMeHTHpOBaHHhIH Bhl60p MeTO;::J:OB 

H YCJlOBHH HX H3Y1..JeHH.5I ;::J:JI.5I nOJlY1..JeHH.5I ;::J:OCTOBepHhIX 3KcnepHMeHTaJIhHhIX 



,llaHHbIX, anp06HpOBaHHble B pa60Te I1BaHoBa 11.11, HMeIOT <pYH,llaMeHTaJIbHYIO 

MaTepHaJIOBe,lllIecKYIO IJ,eHHOCTb H o6na,llaIOT HecoMHeHHoH Hayl.JHoH HOB"3HOH, 

T.K. nHTepaTypHble ,llaHHble no HCC.lle,llOBaHHbIM B pa60Te CHCTeMaM OlIeHb CKY,llHbI, B 

p5l,lle cnylIaeB npoTHBOpel.JHBbI H.llH npocTo oTcyTcTByIOT. 

Oco6o IJ,eHHO, l.JTO B ,llHccepTaIJ,HoHHoH pa60Te ,lln51 HCCne,llOBaHH5I 

Ko6aJIbTHTOB npa3eo,llHMa-6apl151, ,llonHpoBaHHblx )Kene30M, Hcnonb30BaH KOMnneKC 

cOBpeMeHHblx BbICOKOTOlIHbIX MeTO,llOB, peaJIH30BaHHblx Ha 

BblcoKonpOH3BO,ll.HTeJIhHbIX aBToMaTH3HpoBaHHblx 3KcnepHMeHTaJIbHbIX yCTaHoBKax: 

peHTreHorpa<pH5I In situ B KOHTponHpyeMoH aTMoc<lJepe, KaJIOpHMeTpH5I, 

onpe,lleneHHe KHcnopo,llHoH HecTexHoMeTpHH, onpe,lleneHHe a6conIOTHoro 

cO,llep)KaHH5I KHC.llop0,lla B OKCH,lle, H3MepeHHe o6meH 3neKTpOnpOBo,llHOCTH 4-x 

KOHTaKTHbIM MeTO,llOM Ha nOCT05lHHOM TOKe H BbI)leneHHe, Ha q)OHe BbTCOKOH 

3neKTpoHHOH, KHCJIOpO,ll-HOHHOH COCTaBn5lIOmeH rrpOBO,llHMOCTH, ,llHJIaTOMeTpH5I, 

H3MepeHHe TepMo-3,UC, nOn5lpH3aIJ,HOHHbIX xapaKTepHCTHK 3neKTpO,llOB MeTO,llOM 

HMne,llaHCcneKTpOCKorrHH H T.,ll. HeCTeXHOMeTpH5I KHCJIOpO,lla H3Mep5fJIaCb ,llByM5I 

He3aBHCHMbIMH MeTO,llaMH TepMorpaBHMeTpHlIeCKHM H MeTO,llOM 

KynoHoMeTpHlIeCKoro THTpOBaHH5I, a6conIOTHoe 3Hal.JeHHe HeCTeXHOMeTpHH TaK)Ke 

onpe,llen5InH ,llByM5I He3aBHCHMbIMH MeTO,llaMH: OKHCJIHTenbHO-BOCCTaHOBHTenbHoro 

THTpOBaHH5I H BOCCTaHOBneHH5I B TOKe BO,ll0po,lla. IlpH npOBe,lleHHH 

peHTreHocTpyKTypHoro aHaJIH3a, H3MepeHH5IX 3neKTporrpOBO,llHOCTH, 

TepMorpaBHMeTpHH, npH rrpOBe,lleHHH KynoHoMeTpHl.JeCKOrO THTpOBaHH5I rrpOBO,llHnH 

OrrbIT B np5lMOM H 06paTHOM HarrpaBJIeHHH, MeH5I5I BapbHpyeMbIH rrapaMeTp 

(TeMnepaTypa HJIH ,llaBJIeHHe KHcnOp0,lla), lITO n03BOJIHJIO y6e,llHTbC5I B 

BocrrpOH3BO,llHMOCTH H Ha,lle)KHOCTH rronYl.JaeMbIX ,llaHHbTX. Bce 3TO, B COl.JeTaHHH C 

TmaTenbHbIM aHaJIH30M B03MO)KHbIX OlllH6oK, 060CHOBaHHoro rrpHMeHeHH5I 

opHrHHaJIbH~X MO,lleJIeH H COBpeMeHHoro MaTeMaTHlIeCKoro arrnapaTa ,llJI5I 

TpaKTOBKH pe3yJIbTaTOB, conOCTaBJIeHHe, r,lle B03MO)KHO, C JIHTepaTypHbIMH 

,llaHHbIMH n03BOnHJIO aBTopy npOBeCTH OlIeHb 06'beMHyIO, Tpy,llOeMKyIO pa60Ty H 

nOJlYl.JHTb 60JIblIIOH MaCCHB AOCTOBepHblX 3KcrrepHMeHTaJIbHbIX ,llaHHbTX. 

Ilpo,llyMaHHbTH BbI60p 3KcnepHMeHTanbHbIX MeTO,llOB H TeOpeTHl.JeCKHX nO,llXO,llOB 
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n03BOJUm eMy pelU"Tb nOCTaBJIeHHble 3a)]a'-l" - )J,eTaJIbHO HCCJIe)J,OBaTb 

KpHCTaJIJIHqecKylO CTpyKTypbI H KHCJIOpO)J,HylO HeCTeXHOMeTpHlO )J,BOMHbIX 

nepOBCKHTOB PrBaCoZ-;,xex06-8, C pa3HbIX n03HI(HH 06Cy)J,HTb )J,eepeKTHylO CTpyKTypy 

H B3aHMOCBjJ3b Me)J()J,y )J,eepeKTHOH CTpyKTypOH H nepeHOCOM 3apjJ)J,a B 3THX 

coe)J,HHeHHjJX, a TaK)J(e npOBeCTH HCCJIe)J,OBaHHe HX TepMO)J,HHaMHqeCKHX H 

3JIeKTpOXHMHqeCKHX xapaKTepHCTHK. 

1-'13 HaH60JIee HHTepeCHbIX H HOBbIX pe3YJIbTaTOB OTMeqy CJIe)J,ylOIllHe. 

1. BblcoKoTeMnepaTypHbIMH peHTreHocTpyKTypHbIMH HCCJIe)J,OBaHHjJMH B 

aTMocepepe C KOHTpOJlHpyeMbIM napI(HaJIbHbIM )J,aBJIeHHeM KHCJIOpo)J,a yCTaHOBJIeHO, 

qTO )J,onHpoBaHHbIe )J(eJIe30M 06pa3I(bl Ko6aJIbTHTa npa3eo)J,HMa-6apH51 Ha B03)J,yxe 

HMelOT TeTparOHaTIbHylO CTpyKTypy. TIoKa3aHo, qTO C H3MeHeHHeM cO)J,ep)J(aHHjJ 

KHCJIOpo)J,a B 06pa3I(aX napaMeTpbl a H C H3MeHjJlOTCjJ aHTH6aTHo, 6JIaro)J,apjJ qeMy 

pe3YJIbTHpYlOIllero XHMHqeCKOrO paclllHpeHHjJ 06pa3I(OB He rrpoHcxo)J,HT. 

2. TIocTpoeHbI paBHoBecHbIe P02-T-8 )J,HarpaMMbI )J,JIjJ )J,BOMHbIX nepoBcKHTOB 

PrBaCo2_xFex06_8 (x = 0; 0,2; 0,4; 0,6) B )J,OCTaTOqHO lllHpOKOM HHTepBaJIe 

TeMnepaTyp H )J,aBJIeHHH KHCJIOpo)J,a. 3TO npaKTHqeCKH nOJIe3HbIH pe3YJIbTaT )J,JIjJ 

Bcex, KTO pa60TaeT C nO)J,06HbIMH OKCH)J,aMH. 

3. Onpe)J,eJIeHa, Ha epoHe 60JIbillOM 3JIeKTpOHHOM, ,UOJIjJ KHCJIOpO)J,-HOHHOH 

COCTaBJIjJlOIlleH npoBo)J,HMOCTH PrBaCo 1.6FeOA06-6, H3yqeHa ee 3aBHCHMOCTH OT 

TeMnepaTypbI, napI(HaJIbHOrO )J,aBJIeHHjJ H HeCTeXHOMeTpHH no KHCJIOpO)J,y, 

onpe)J,eJIeHbI nO)J,BH)J(HOCTb, K03epepHI(HeHT caMO)J,Hepepy3HH H paCCqHTaHa 3Heprml 

aKTHBaI(HH K03epepHI(HeHTa caMO)J,Hepepy3HH HOHOB KHCHopO)J,a. Ha OCHOBaHHH 

onpe)J,eJIeHHjJ 3HaKa TepMo-3,nC yCTaHOBJIeHO, qTO )J,OMHHHpylOIllHM HOCHTeJIeM 

TOKa B OKCH)J,ax PrBaC02_xFex06_6.5IBJIjJlOTC5I 3JIeKTpOHHble )J,blpKH. 

4. DpoBe)J,eH aHaJIH3 )J,e<peKTHoH cTpyKTypbl OKCH)J,OB no TpeM pa3JIHqHbIM 

MO)J,eJIjJM. OKa3aJIOCb, qTO Bce TpH a)J,eKBaTHO onHCblBalOT 3KcnepHMeHTaJIbHble 

)J,aHHble 8 = f(p02' T), qTO, OqeBH)J,HO, npe)J,nOJIaraeT npo)J,omKeHHe pa60T B 3TOM 

HanpaBJIeHHH. 

XOqy OTMeTHTb eIlle pa3 )J,OKa3aTeJIbHOCTb, JIOrHqHOCTb H nOJIHoTy 

npoBe)J,eHHoro lIBaHoBbIM lI.n. HCCJIe)J,OBaHH5I )J,onHpoBaHHoro )J(eJIe30M Ko6aJIbTHTa 
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rrpa3eO)lYlMa-6apIUI. I10JIy1.feH HOBbIH, YlHTepeCHbIH YI )lOCTOBepHbIH 

3KCrrepYlMeHTaJIbHbIH MaTepHaJI, rrpOBeneH ero aHaJIH3 C T01.fKYI 3peHYl5I KYlCJIOpO)lHOH 

HeCTeXYlOMeTpYlYl OKCYI)la, 3KCrrepYlMeHTaJIbHble 3aBYlCYlMOCTYI (5 = f(p02' T) 

cpaBHeHbI C TeOpeTYl1.feCKYlMYI, BrrepBble rrOJIyqeHbI TepMO)lYlHaMYl1.feCKYle 

xapaKTepHCTYlKYI HCCJIe)lyeMblx TBep)lbIX paCTBopOB. B ll.eJIOM CO)lep)l(aHYle 

)lYlccepTall.YloHHoH pa60TbI 51BJI5IeTC5I ll.eHHbIM BKJIa)lOM B <pYl3Y11.feCKYlO XYlMYllO 

CJIO)l(HbIX OKCYI)lHbIX CYlCTeM. Pa60Ta rrOJIHOCTblO COOTBeTcTByeT rracrropTY 

Crrell.l1aJIbHOCTYI <<<pI13Y11.feCKa51 XI1MI151». OHa Harrl1CaHa XOPOllll1M HaY1.fHbIM 513bIKOM, 

XOpOlllO o<l:>opMJIeHa. 

I1pYl1.fTeHYIYI pa60TbI B03HYlKJIYI CJIe)lyJOlI(Yle 3aMe1.faHUSI Ii BOrrpOCbI. 

1. Ha c.74, B MeTo)lYl1.fecKoH 1.faCTI1 pa6oTbI, rrOCJIe a6COJIJOTHO BepHblx 

o6lI(YlX paccy)l()leHYlH 0 BKJIa)laX B rrpoBO)lYlMOCTb o6pa3ll.a rrpoBo)lYlMocTeH rro 

rroBepXHOCTYI, 1.fepe3 ra30BYJO <Pa3Y, o6beM 11 rpaHI1ll.bI 3epeH B 

rrOJIYlKpI1CTaJIJIaX, )leJIalOTC5I BbIBO)lbI 0 TOM, 1.fTO )lJI5I MaTepYlaJIOB C BblCOKOH 

rrpOBO)lYlMOCTbJO MO)l(HO rrpeHe6pe1.fb BKJIa)laMI1 rrpOBO)lI1MOCTYI rro 

rrOBepXHOCTYI 11 rro rpaHI1ll.aM 3epeH. 3TO cepbe3Hble 3aKJIlO1.feHYl5I YI OHYI 

rpe6ylOT 3KCrrepl1MeHTaJIbHOrO 060CHOBaHI151 )lJI5I KOHKpeTHoro OKCI1)la. 3Toro 

HeT B pa6oTe. 

2. I1pYl YlMrre)laHcCrreKTpOCKOrrYl1.feCKYlX Yl3MepeHYl5IX aMITJII1Ty)la 

rrepeMeHHoro Harrp5l)l(eHWI COCTaBJI5IJIa 50 MB. 3TO )lOBOJIbHO MHoro. 113 

KaKHX coo6pa)l(eHI1H BbI6paHO 3TO 3Ha1.feHl1e? 

3. HY)l()laJOTc5I B ITOSICHeHl111 )laHHble, rrpYlBe)leHHble Ha PYlc. 4.6 11 4.11 

(3aBI1CYlMOCTYI rrapaMeTpoB a 11 C )lJI5I He)lOrrl1pOBaHHoro )l(e.rre30M 06pa3ll.a 

PrBaCo20 6_6 0T KYlCJIOpO)lHOH HeCTeXYlOMeTpYlYl): Yl3 pl1cA.6 11 TeKCTa (c.l 05) 

CJIe)lyeT YMeHbllleH11e rrapaMerpa a rrpl1 YMeHbllleHYlI1 cO)lep)l(aHI151 KYlCJIOpO)la 

B OKCI1)le, a Ha pYlcA.ll 3TOT rrapaMeTp He Yl3MeH5IeTC5I rrpl1 Yl3MeHeHYIYI 

)laBJIeHI151 KI1CJIOpO)la. 
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4. CpaBHeHHe rrpoBo)J,HMocTeH K06aJIbTHTOB 6apH5I C rrpa3eo)J,HMoM H 

ra)J,onHHl1eM (c.126) 6bInO 6b1 60nee Harn5l)J,Hb1M, ecnH 6b1 6bInO BbIIlonHeHO 

rpacj:>w·leCKI1. 

5. PeKoMeH)J,aUH5I COCTaBa PrBaCouJe0.406-6 B Ka1.JeCTBe 

rrepcrreKTHBHoro MaTepl1aJIa KaTO)J,a TOT3 Ha OCHOBaHl111 Toro, 1.JTO OH I1MeeT 

CpaBHI1TenbHO He60nbllioe rrOn5lpH3aUl10HHOe corrpoTHBneHHe Ha B03)J,yxe 

(c.151) H He B3aI1MO)J,eHcTByeT C 3neKTpOnl1TOM Ha OCHOBe )J,110KCI1)J,a uepl151 )J,O 

1050
0
C B Te1.JeHl1e 12 1.J. Cnl111IKOM OrrTI1MHCTI11.JHa. 51 )J,yMaIO, aBTop rrOHHMaeT, 

1.JTO )J,O rrpaKTI11.JeCKOrO Hcrronb30BaHIDI OKCI1)J,OB PrBaC02_xFex06-o B KalJeCTBe 

COCTaBn5lIOm:HX 3JIeKTpOXl1Ml1lJeCKOrO yCTpoHcTBa em:e )J,aJIeKO, Cnl111IKOM 

Benl1Ka pa3Hl1ua B JIKTP 3THX COCTaBOB H 3neKTpOnl1TOB Ha OCHOBe OKCI1)J,OB 

uepH5I 11 UHpKOHI151 (CM. Ta6n.l.l), Hel13BeCTHO KaKOH B ycnOBI151X 

3KcrrnyaTaUl1l1 OKa)KeTC5I COBMeCTI1MOCTb MaTepl1aJIOB 11 )J,I1HaMI1Ka H3MeHeHI151 

I1X CBOHCTB 11 MI1KpOCTpyKTypb1 rrpl1 )J,JII1TeJIbHb1X I1CnbITaHH5IX. 01.JeBH)J,Ho, 

lJTO I1CCne)J,OBaHI151 B 3TOM HarrpaBJIeHl111 Hy)KHO rrpo)J,on)KHTb. 

6. Ilpl1 06m:eM xopollieM ocPopMneHl111 pa60TbI aBTopy He y)J,aJIOCb 

H36e)J(aTb e)J,HHH1.JHbIX orpeXOB: HMeIOTC5I HeY)J,a1.JHb1e CTI1JII1CTHlJeCKHe 

Bblpa)J(eHH5I (HarrpI1Mep, «BbICOKOOMHble 06pa3UbI», c.72), Orre1.JaTKH (c.80 

«I1Mrre)J,aHCHble crreKTpbI. ..»), HerrpaBHnbHa51 HyMepaUH5I ypaBHeHHH (Ha c.67 

NQ 3.21 BMeCTO 3.22) H )J,p. 

C)J,enaHHb1e 3aMe1.JaHH5I He BJIH5IIOT Ha BbICOKYIO oueHKy peueH3HpyeMoH 

pa60TbI. B HeH rronY1.JeHb1 HOBble )J,OCTOBepHb1e npaKTI11.JeCKH Ba)KHble 

3KCnepl1MeHTaJIbHble )J,aHHb1e. OHH Tm:aTeJIbHO 06pa60TaHb1, 06cy)K)J,eHbl H 

0606meHbI B BI1)J,e Ta6JIHU 11 rpacPl1KOB. BbIBO)J,bI H 3aKJIIOlJeHI151 XOpOlliO 

060CHOBaHbI. 

,Z::(HccepTaUHOHHa51 pa60Ta I1BaHoBa I1.JI. COCTOHT H3 BBe)J,eHH5I, 1.JeTblpex rJIaB, 

BbIBO)J,OB H crrHCKa JIHTepaTypbI. MaTepl1aJI 113JIO)J(eH Ha 170 cTpaHHuax, co.nep)KHT 

13 Ta6JII1U, 87 pHcyHKoB 11 Crrl1COK JIHTepaTypbI H3 113 HaHMeHOBaHHH. Pe3YJIbTaTbI 

pa60TbI 113JIO)J(eHbI B 22 ny6nI1KaUH5IX, B TOM 1.JI1CJIe 5 CTaTb5lX B peueH3l1pyeMblx 

HaY1.JHbIX )KypHaJIaX H3 Cnl1CKa BAK, 11 17 Te3l1CaX )J,OKJIa)J,OB Ha BCepOCCI1HCKI1X 11 
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Me)K.ll.yHapO.ll.HbIX KOHepepeHl.IJ15IX. CO,ll,ep)KaHHe orry6nHKoBaHHbIX pa60T H 

aBTOpeepepaTa COOTBeTcTByeT OCHOBHbIM H,ll,e5IM H BbIBO,ll,aM ,ll,HCCepTaUHH. 

CTpyKTypa pa60TbI nOrHqHa H OTBeqaeT XapaKTepy rrpOBe,ll,eHHbIX HCCne,ll,OBaHHH. 

,l],HccepTaUHOHHa5I pa60Ta rrpe,ll,CTaBn5IeT C060H 3aBeprneHHoe HCCne,ll,OBaHHe, 

KOTopoe COOTBeTcTByeT Tpe6oBaHH5IM rr.9 «I10JlO)KeHH5I 0 rrOp5I,ll,Ke rrpHcy)K,ll,eHH5I 

yqeHbIX CTerreHeH» (B pe,ll,aKUHH rrOCTaHOBneHH5I I1paBHTenbCTBa POCCHHCKOH 

<De,ll,epaUHH OT 24.09.13 N2 842), rrpe,ll,b5IBn5IeMbIM K KaH,ll,H,ll,aTCKHM ,ll,HCcepTaUH5IM. 

Bce BblrneCKa3aHHoe rr03BOn5IeT 3aKmOqHTb, qTO ,ll,HCCepTaUHOHHa5I pa60Ta 

I1.n.I1BaHoBa y,ll,oBneTBOp5IeT Tpe6oBaHH5IM, rrpe,ll,b5IBn5IeMbIM K KaH,llH,ll,aTCKHM 

,ll,HccepTaUH5IM, a ee aBTop 3acnY)KHBaeT npHcy)K,ll,eHH5I eMy yqeHOH CTeneHH 

KaH,ll,H,ll,aTa XHMHqeCKHX HayK rro cneUHanbHOCTH 02.00.04 - «epH3wleCKa5I XHMH5I». 

OepHUHanbHbIH onnOHeHT,
 

3aB. na6opaTopHeI1 3neKTpOXHMHqeCKOrO
 

MaTepHanOBe,ll,eHH5I <DfEYH HBT3 YpO PAH
 

,ll,.X.H., C.H.C.
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620990, r. EKaTepHH6ypr, yn. C.KoBaneBcKoH, 22 / AKa,ll,eMW-IeCKa5I, 20 

E.Kurumchin@ihte.uran.ru 

+7 (343) 362-33-01 
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