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1.4 .15. XHMH5I rnep.n:oro Terra 

A1nyaJihHOCTh TeMhI LJ:HccepTau.uouuou pa6oThI 

Tsep.n:ooKCHLJ:Hhie rnrrrrHBHhie :meMeHThI (TOT3), crroco6Hbie c BhICOKOH 

3¢¢eKTHBHOCTbIO KOHBepTHpOBaTh XHMHqecKyIO 3HeprHIO TOilrrHBa Herrocpe.n:crneHHO B 

3rreKTp03HeprnIO, oco6o aKTYaJihHhl .n:mr PocCHH, IIOCKOrrhKY .n:se TpeTH poCCHHCKHX TeppHTOpHH 

MarrorrpHro.n:HhI .n:rr5I u;eHTparrH30BaHHOH 3HepreTHKH. OcHOBHhIMH Tpe6osaHH5IMH K TaKHM 

reHepaTOpaM 3rreKTp03HeprnH 5IBrr5IIOTC5I: BbICOKa5I y.n:errbHa5I MOrn;HOCTh, rrpoqHOCTh H 

B03MO)l(HOCTh 6bICTporo 3arrycKa, qrn MO)l(eT 6hITh pearrH3oBaHo Ha MHKpoTpy6qaThIX TOT3 (MT 

TOT3). ,[(rr5I CHH)l(eHH5I pa6oqHx TeMrrepaTyp MT TOT3 .n:o 500-600 °C Heo6xo.n:HM rrepexo.n: OT 

BhICOKOTeMrrepaTypHbIX 3rreKTporrHTOB K cpe.n:HeTeMnepaTypHbIM, tITO B CBOIO oqepe.n:h Tpe6yeT 

C03LJ:aHH5I HOBhIX KaTOLJ:HbIX MaTepHarrOB Ha OCHOBe OKCHLJ:OB co CMernaHHOH HOH-3rreKTpOHHOH 

rrposo.n:HMOCThIO. Ko6arrbTco.n:ep)l(arn:He crrO)l(Hhie OKCHLJ:hI co cTpyKTypoH: rrepoBCKHTa 5IBrr5IIOTC5I 

rrepcrreKTHBHhIMH KaTOLJ:HbIMH MaTepHaJiaMH, o.n:HaKO HX rrpaKTHqecKoe rrpHMeHeHHe 

orpaHHqHBaeTC5I HH3KOH TepMOLJ:HHaMHqeCKOH CTa6HrrhHOCTbIO. 

,[(HccepTaUHOHHa5I pa6orn rychKOBa P.,[(. IlOCB5Irn;eHa CHCTeMaTHtieCKOMY H3yqeHHIO 

BrrH5IHH5I MOLJ:H¢HKaUHH nepoBCKHTa SrCoQ3_0 BhICOKOBarreHTHhIMH KaTHOHaMH (Nb5+, Ta5+, Mo6+, 
) Ha ero cTpyKTYPY H ¢YHKUHOHaJihHhie csoH:crna, a TaK)l(e Hccrre.n:osaHHe TepMOLJ:HHaMHKH H 

KHHeTHKH KHCrropo.n:Horo o6MeHa c rrpHMeHeHHeM HOBhIX <l>YH.n:aMeHTaJihHhIX H rrpaKTHqecKHX 

rro.n:xo.n:os, qrn 5IBJI5IeTc5I aKTYaJihHOH 3a.n:aqeH: XHMHH rnep.n:oro Terra H MaTepHarrose.n:eHH5I. 

ABTOpOM 6hIJI rrpose.n:eH o6wttpHbIH aHarrH3 rrHTepaTyphI, Ha OCHOBaHHH KOTOporo HM 

6bIJIH CHCTeMaTH3HpOBaHbl If o6o6meHbI COBpeMeHHhie rrpe.n:cTaBrreHH5I 0 B3aHMOCB5I3H 

KpHCTarrrrOXHMHqecKHX napaMeTpOB rrepOBCKHTOB c HX <l>YHKUHOHaJibHhIMH CBOHCTBaMH. 

AuaJIH3 COLJ:epmanHH LJ:HCcepTau.uouuou pa6oThI 



,lJ)1ccepTa1urn: H3JIO)l(eHa Ha 144 CTpaHmi;ax, BKJIIOqa51 8 rn6JIHI.l H 52 pHCYHKa, H COCTOHT 

H3 BBe,n;eHH51, rnecTH rrraB, 3aKJIIOqeHH51, BhIBO,ll;OB, CIIHCKa UHTHpyeMOM JIHTepaTy phI, 

co,n;ep)l(aruero 145 HCTOqHHKOB. 

Bo BBe,11;eH1111 o6ocHoBaHa aKTyarrhHOCTh TeMhI Hccrre,n;oBaHH51, rrpe,n;cTaBrreHa cTerreHh ee 

pa3pa60TaHHOCTH, o603HaqeHhI uerrH H 3a,n;aqH, OTpa)l(eHa HayqHa5J HOBH3Ha, TeopeTHqecKa51 H 

rrpaKTHqecKa51 3HaqHMOCTh pa60ThI, OIIHCaHhI MeTO,Zl;OJIOfH51 H MeTO,Zl;hI HCCJie,n;oBaHH51, 

c<PopMyrrHpOBaHhI IIOJIO)l(eHH51, BhIHOCHMhie Ha 3aI1J;HTy. 

B nepBOH rnaBe rrpHBe,n;eH rro,n;po6HhIM JIHTepaTypHhIM ofoop, KOTOphIH COCTOHT H3 rneCTH 

pa3,n;erroB. B rrepBoM pa3,n;erre ,n;aHa xapaKTepHCTHKa rrepoBCKHTHhIX OKCH,n;oB AB03, orrHcaHa HX 

KpHcTarrrrHqecKM cTpyKTypa. Bo BTOpOM pa3,n;erre paccMoTpeHa <l>yH,n;aMeHrnJihHa51 porrh 

KHCrropo,n;HOH HeCTeXHOMeTpHH B rrepOBCKHTaX. B TpeTbeM pa3,n;erre OIIHCaH MexaHH3M 

KHcrropo,n;Horo o6MeHa. B qernepTOM pa3,n;erre rrpe,n;crnBrreHhI perraKcauHOHHhre MeTo,n;hr 

HCCrre,n;oBaHH51 KHHeTHKH KHCrropo,n;Horo o6MeHa. B II51TOM pa3,n;erre pacCMOTpeHhI cyruecTByIOilJ;He 

pa60ThI no ,ll;OIIHpOBaHHIO K06aJihTHTOB CTpOHUH51 BhICOKOBarreHTHhIMH KaTHOHaMH. llleCTOH 

pa3,n;err IIO,Zl;BO,Zl;HT HTOfH JIHTepaTypHoro ofoopa. 

Bo BTOpoH: rJiaBe OIIHCaHhI MeTO,Zl;HKH CHHTe3a HCCrre,n;yeMhIX rrepOBCKHTHhIX OKCH,Zl;OB, 

rrepeq11crreHhI rrpHMeH51eMhre B pa6oTe <l>H3HKO-XHMHqecKHe MeTO.n;hr aHarrma c YKa3aHHeM 

HCIIOJlh3YeMoro o6opy,n;oBaHH51 H ycrrOBHH rrpoBe,n;eHH51 3KCrrepHMeHTa. 

B TpeTbCH rJiaBe, COCT051IlJ;eH H3 ceMH pa3,n;eJIOB, rrpe,n;CTaBJieHhI rrorryqeHHhie B pa6oTe 

pe3yJihTaThI, KaCaIOruHeC51 CHHTe3a H arreCTaUHH MaTepHaJIOB. ITepBhIH pa3,n;err IIOCB51IlJ;eH 

rro,n;6opy TeMrrepaTypHhIX ycrrOBHH CHHTe3a. Brnpoi1: pa3,n;err IIOCB51IlJ;eH pe3yJihTaTaM arreCTaUHH 

CHHTe3HpOBaHHhIX OKCH,ll;OB MeTo,n;aMH peHTreHOCTPYKTYPHOro aHarrH3a, TepMorpaBHMeTpHH H 

3JieKTpOHHOH MHKpOCKOIIHH. TpeTHM pa3,n;err o6ocHOBhIBaeT BhI6op COCTaBOB ,n;mr ,Zl;aJihHettrnero 

H3yqeHH51: SrCoo.9Tao.103-o, SrCoo.9sMoo.os03-o, SrCoo.9Nbo.103-0 H SrCoo.9sWo.0203_1>. B qerneprnM 

pa3,n;erre rrpe,n;cTaBrreHhI pe3yrrhTaThI il:o,n;oMeTpHqecKoro THTpoBaHH51, B II51TOM 

BhICOKOTeMrrepaTypHoro peHTreHo<Pa3oBoro aHarrH3a Ha rrpHMepe OKCH,n;a SrCo 1-x Tax03-o, B 

rneCTOM - H3MepeHH51 3JieKTporrpOBO,Zl;HOCTH MeTO,Zl;OM BaH ,n;ep ITay ,Zl;Jl51 BhI6paHHhIX COCTaBOB. 

Ce,n;hMOM pa3,n;err IIO,Zl;BO,ll;HT HTOfH arreCTaUHH CHHTe3HpOBaHHhIX OKCH,Zl;OB. 

qeTBepTaH rnaBa COCTOHT H3 rneCTH pa3,n;erroB, B KOTOphIX OIIHChIBaIOTC51 paBHOBeCH'.bie 

CBOHCTBa H TepMO,Zl;HHaMHKa BhICOKOTeMrrepaTypHOro KBa3HpaBHOBeCHOro BhI,n;erreHH51 KHCJiopo,n;a 

B HCCJie,n;yeMhIX OKCH,n;ax. MeTO,Zl;OM KBa3HpaBHOBeCHOro Bhr,n;erreHH51 KHCrropo,n;a IIOCTpOeHhI 

paBHOBeCHhie «T-pO:z--<5» ,n;HarpaMMhI, Ha KOTOphIX OTMeqaeTC51 BJIH51HHe .n;orraHTOB Ha 

CTPYKTYPHYIO crn6HrrH3aI.J;HIO Hccrre,n;yeMhIX OKCH,n;OB. Ha ,n;HarpaMMax OTMeqeHhI o6rracTH P 1--+ P2 

rrepexo,n;OB, KOTOphre CB513hIBaIOTC51 c H3MeHeHHeM CTerreHH OKHCJieHH51 K06arrbTa. Ha OCHOBe 

paccqHTaHHhIX IIOTeHI.J;HaJIOB KHcrropo,n;a B OKCH,n;ax ycTaHOBJieH 



I . 

nceB)J;OMernmrn:"CJ:eCKHH xapaKTep npOBO)J;HMOCTH BBH)J;Y npaKTH"CJ:eCKH nOJIHOro OTCYTCTBH5I 

TeMnepaTypHo:H 3aBHCHMOCTH, a TaK)l(e pacc"CJHTaHhI TepMO)J;HHaMH"CJ:ecKHe napaMeTphI. IToKa3aHo, 

"l!TO 3Ha"CJHTeJihHbie H3MeHeHHSI 3Ha"lleHHH XHMH"lleCKOro noTeHI.J;HaJia KHCJIOpona B OKCH)J;e 

npoHCXO)J;SIT H3-3a H3MeHeHHH :meprHH, BHOCHMOH 3JieKTpOHaMH, B CBSI3H c qeM 6bIJia npoBeneHa 

ou;eHKa nJIOTHOCTH 3JieKTpOHHhlX COCTOSIHHH B6JIH3H ypOBHSI <l>epMH, KOTopasi: npaKTHqecKH He 

3aBHCeJia OT CTeXHOMeTpHH OKCH)J;a. 

IIHTaH rnasa nocBsi:meHa my-qeHHIO KHHeTHKH npou;ecca KHcnoponHoro o6MeHa 

MeTO)J;OM penaKcau;HH napu;HaJihHOro naBJieHHSI KHCJIOpona. DhlJIH pacKpbIThl OCHOBHhie 

nOJIO)l(eHHSI HCnOJih3yeMhlX B pa6oTe MaKpOKirneTHqeCKHX Monene:H, a TaK)l(e paccq11TaHbl 

KHHeTH"lleCKHe xapaKTepHCTHKH: paBHOBeCHM CKOpOCTh noBepXHOCTHOro o6MeHa, K03cpcpHu;HeHT 

XHMH"CJ:eCKOH )J;Hcpcpy3HH H KOHCTaHTa CKOpOCTH noBepxHOCTHOro o6MeHa B 3aBHCHMOCTH OT 

TeMnepazyphI H napu;HaJihHOro naBJieHHSI KHCJiopona H ycTaHOBJieHhl HX CTeneHHhie 3aBHCHMOCTH 

OT p02. B ycrnHOBJieHHhIX 3aBHCHMocrnx 6hIJIH 3acp11Kc11poBaHhI P1~P2 nepexonh1 B Tex )Ke 

o6nacrnx p02 H T , "l!TO H B npenh1nyme:H rnaBe c H3MeHeHHeM cTeneHHoro K03cpcpHu;HeHrn n B ;::i;Ba 

pa3a. On.HcaH MexaHH3M KHcnoponHoro o6MeHa, a TaK)l(e cpaKTop /.... (KOJIHqecTBo crnn11:H nepeHoca 

MOJieKyJihl KHCJiopona), H3MeHSIIOmHHC5I npH P1~P2 nepexone. 

B wecToii rJiase on.HcaH npHHUHn roMonorH"CJ:ecKoro nonxona, npHMeHJieMoro nnsi: 

H3Y"CJ:eHHSI nepoBCKHTOB. ,[(nsi: npoBepKH HaJIIfq.Hsi: JIHHeHHhlX 3HepreTH"lleCKHX COOTHOIIIeHHH B 

HCCJienyeMbIX OKCH;::i;ax npHMeHeH npHHUHn EpeHCTena-3BaHca- ITOJISIHH, CBSI3bIBaIOmH:H 

3HeprnIO aKTHBaUHH peaKUHH c 3Heprne:H fH66ca peaKUHH. IToKa3aHa B3aHMOCBSI3h 

KHHeTHqecKHX H paBHOBeCHhIX napaMeTpOB OKCH)J;OB qepe3 JIHHeHHhie 3aBHCHMOCTH CB06o;::i;HOH 

3HeprHH. 

B 3aKJiroqeHHH nonBeneHhI HTorH nHccepTaUHOHHoro HccnenoBaHHSI. 

ITocne Ka)l(no:H rnaBhI nenaIOTCJI BhIBO)J;hI, qTo o6ner-qaeT BocnpH5ITHe MaTepHana. B 

3aKJIIO"CJ:eHHH ccpopMyJIHpOBaHbl OCHOBHhie pe3yJihTaThl, BhlBO)J;hl H nepcneKTHBhl )J;aJibHeHIIIe:H 

pa3pa60TKH TeMbl. 

TeKcT ;::i;HccepTaUHH OTJIH"CJ:aeTcsi: nocnenoBaTeJihHOCThIO H norH"l!HOCThIO H3JIO)l(eHHSI, 

JIHTepaTypHbIH ofoop nocTpoeH no npHHI.J;Hny «OT o6mero K "CJ:aCTHOMy» , a pe3yJihTaThl pa60Tbl 

CHCTeMaTH3HpOBaHbl no Mepe ycJIO)l(HeHHSI MaTep.Hana. 

ABrnpecpepaT B nocTaToqHo:H Mepe oTpa)l(aeT conep)l(aHHe ;::i;Hcceprnu;HH. ITonyqeHHhie 

pe3yJihTaThl H BhlBO)J;hl nocTaTO"l!HO IIIHpOKO OCBemeHbl B neqaTH H arrpo6HpOBaHbl Ha pOCCHHCKHX 

H Me)l()J;yHapo;::i;HhIX KOHcpepeHu;Hsi:x. OcHOBHoe conep)l(aHHe pa6oThI npencrnBJieHo B 4 crnThJIX B 

peu;eH3HpyeMhIX Hay"CJ:HhIX )l(ypHanax, HH;::i;eKc11pyeMhIX B Me)l(nyHapo;::i;HhIX 6a3ax naHHhIX Web of 

Science H Scopus (B TOM "l!HCJie J. Eur. Ceram. Soc., J. Phys. Chem. CH Mater. Chem. Phys.), H 4 

Te3HCax )J;OKJia)J;OB. 



HayquaH uosu1ua uccJie.uosauuH 

ITocTpoeHbI pasHosecHbie «T-pOi-6» .z:urnrpaMMbI ):(JUI SrCoo.9 Tao.103-0, SrCoo.9sMoo.os03-

o, SrCoo.9Nbo.103-o H SrCoo.9& W 0.0203-o· ,[(1rn: Ta, Mo H Nb-.D:orrnposaHHbIX OKCHJ(OB snepBbie 

o6Hap}')KeHa Y3KM .D:Byx¢a3HM o6naCTb Mop¢oTponHoro ¢a3osoro nepexo):(a 

HH3KOTeMnepaTypHOH ¢a3bl (P1) B BbICOKOTeMnepaTypHyIO ¢a3Y (P2). Ha OCHOBaHHH 

IlOCTpoeHHbIX paBHOBeCHbIX ¢a30BbIX .[{HarpaMM paccqHTaHbl XHMHqecKHe IlOTeHI.J.HaJibl 

KHCJIOpOJ(a B OKCHJ(e, a TaK>Ke TepMO.[{HHaMHqecKHe napaMeTpbl HCCJieJ(yeMbIX nepOBCKHTOB. 

YcTaHOBJieHO, qTO 3HaqHTeJibHbIH BKJiaJ( B H3MeHeHHe XHMHqecKoro ITOTeHIIHaJia KHCJIOpo.na 

o6ycJIOBJieH 3Heprtte:H 3JieKTpOHOB. I1oKa3aHO, qTo IlOKa3aTeJib CTeneHH n B KHHeTHqecKHX 

3aBHCHMOCnIX OT p02 H3Mem1eTC5I B ):(Ba pa3a npH MOpcpoTponHOM nepexo.ne, qrn CB5I3aHo c 

H3MeHeHHeM qHcJia 3JieMeHTapHbIX CTa.[{HH peaKI.J.HH KHCJIOpO.[{HOro o6MeHa (Ac 1 )::(0 2) H CTeneHH 

OKHCJieHH5I K06aJibTa. ,[(n5I HecTexttoMeTpttqecKHX Cl13I1-oKCHJ(OB ycTaHOBJieHbI JIHHeliHbre 

COOTHOIIIeHH5I E3I1 Me)l(J(y 3Heprne:H aKTHBaI.J.HH paBHOBeCHOro o6MeHa H XHMHqecKHM 

ITOTeHI.J.HaJIOM KHCJIOpOJ(a, o6oCHOBaH roMOJIOrHqecKHH ITOJ(XOJ( (o-roMOJIOrH). 

TeopeTuqecKaH H npaKTuqecKaH 1uaquMOCTh .uuccepTau;uouuoii: pa6oTbI 

TeopeTttqecKasi: 3HaqHMOCTb 3aKmoqaeTc5I B ycrnHOBJieHHH cpyH.naMeHTaJibHbIX 

3aKOHOMepHOCTeH BJIH5IHH5I BbICOKOBaJieHTHbIX .nonaHTOB (Nb5+, Ta5+, Mo6+, w6+) Ha 

TepMOJ(HHaMHKY H KHHeTHKY KHCJIOpO.[{HOro o6MeHa B K06aJibTHTax CTpOHI.J.H5I, a TaK)l(e B 

pa3BHTHH fOMOJIOrHqecKoro ITO.[{XOJ(a J(Jl5I H3yqeHH5I HeCTeXHOMeTpHqecKHX nepoBCKHTOB. 

ITpaKTHqecKasi: 3HaqHMOCTb pa6oTbI cocTOHT B nonyqemm cTpyKTYPHO-CTa6HJibHbIX MaTepttanos 

(SCTlO, SCNlO, SCM5), KOT0pb1e MoryT 6hITb HCITOJib30BaHbI B Kaqecrne KaTOJ(OB 

rnep.D:OOKCHJ(HbIX TOITJIHBHbIX 3JieMeHTOB. 0Tpa6ornHHbie MeTO.[{HKH KPBK H PIT,[(K MoryT 6bITb 

npHMeHeHbl .[{J15I OITTHMH3aI.J.HH MOJ(eJie:H H ycosepIIIeHCTBOBaHH5I MeTOJ(HK 3KCnepHMeHTOB no 

H3yqeHHIO cpyttKIIHOHaJibHbIX CBOHCTB nepOBCKHTOITOJ(06HbIX OKCH.[{OB. 

06ocuoBaHHOCTb H ,!J;OCTOBepHOCTb uayqubIX UOJIO~euuii: pa60TbI, BblBO,!J;OB H 3aKJIJOqeuuii: 

06ocHOBaHHOCTb H .[{OCTOBepHOCTb BbIHOCHMbIX Ha 3aIIIHTY IlOJIO)l(eHHH, pe3yJibTaTOB H 

BbIBOJ(OB J(HCCepTaI.J.HOHHOH pa60TbI o6ecneqHsaeTC5I, rnaBHbIM o6pa30M, BOCilpOH3BOJ(HMOCTblO 

3KCnepHMeHTaJibHbIX .naHHbIX, a TaK)l(e cornacoBaHHOCTblO pe3yJibTaTOB, nonyqeHHbIX 

He3aBHCHMbIMH cpH3HKO-XHMHqecKHMH MeTO.[{aMH: peHTreHOcpa30BOfO aHaJIH3a, CKaHHpyIOme:H 

3JieKTpOHHOH MHKpOCKOITHH c 3Hepro.nttcnepCHOHHOH cneKTpOCKOITHeii, TepMorpaBHMeTpHH, 

HOJ(OMeTpHqecKoro THTpOBaHH5I, a TaK)l(e opHrHHaJibHbIMH MeTOJ(aMH KBa3HpaBHOBeCHOro 

BbIJ(eJieHH5I KHCJIOpo.na H penaKCaI.J.HH napI.J.HaJibHOro J(aBJieHH5I KHCJIOpOJ(a. 

3aMeqauuH H sonpocb1 no ,11;uccepTau;uouuoii: pa6oTe 



B pa6oTe noKa3aHo, '-ITO noKa3aTeJib cTenem1 n B cTeneHHOH 3aBIICIIMOCTII KIIHeTil'-IeCKIIX 

napaMeTpOB OT p02 Il3MemreTC.H poBHO B .nsa pa3a (c n ~ 0.25-0.3 npII Pl .non ~ 0 .5-0.6 npII P2) 

npII Mop<):>oTponHoM <):>a30BOM nepexo.ne. Bbl CB.H3bIBaeTe :no c Il3MeHeHileM l.J:IICJia 3JieMeHTapHblX 

CTa.D;IIH (A,) c 1 .no 2 . 0,n;HaKO B JIIITepaType .D;J15I no.no6HblX CIICTeM qacTO Ha6mo.naeTC5I He 

ueJIO'-IIICJieHHoe, a .npo6Hoe Il3MeHeHile noKa3aTeJI.H n, CB.H3aHHoe co cMernaHHOH KIIHeTIIKOH. KaK 

Bbl MO)l(eTe o6ocHOBaTb, '-ITO B BaIIIeM cnyqae KpaTHOe yseJIIll.J:eHile n o6ycJIOBJieHO IIMeHHO 

CMeHOH JIIIMIITIIP)'lOIUeH CTa.D;IIII, a He, CKa)l(eM, Il3MeHeHileM .D;OMIIHIIP)'lOIUero TIITia HOCIITeJieH 

3ap.H,na (,nblpKII npII P 1 I1/ I1JII1 3JieKTpOHbl npII P2) IIJIII BKJia,noM nosepxHOCTHOH cerperaUIIII 

.nonaHTOB? 

lfa npe,ncTaBJieHHblX B .D;IICCepTaUIIII ,naHHblX Bil.D;eH 3Hal.J:IITeJibHblH pa36poc paCCl.J:IITaHHblX 

3HeprnH: aKTIIBaUIIII KIIHeTill.J:eCKIIX napaMeTpOB .D;J15I pa3HbIX COCTaBOB. MO)l(HO JIII Ha OCHOBaHIIII 

nonyqeHHblX pe3yJibTaTOB c.nenaTb KaKI1e-nI160 npe.nnoJio)l(eHil.H o xapaKTepe BJIIl.HHil.H npI1po,nb1 

.nonaHTa (Nb, Ta, Mo, W) Ha aKTIIBaUIIOHH)'lO 3HepreTIIKY Kilcnopo.nttoro o6MeHa? Ha6mo.naeTc.H 

JIII KaKa.H-JII160 KoppeJI.HUil.H, HanpIIMep, c IIOHHbIM pa,nI1ycoM IIJIII 3JieKTpOOTpI1UaTeJibHOCTbIO 

.nonattrn? 

3. B pa6oTe npe,nJIO)l(eH MexaHil3M KIICJiopo,n;Horo o6MeHa, CB.H3bIBaIOIUIIH Il3MeHeHile noKa3aTeJI.H 

cTeneHII n c Il3MeHeHileM '-IIICJia 3JieMeHTapHblX cTa,nIIH: A, II cTeneHII OKIICJieHil.H K06aJibTa. 

HacKOJibKO 3TOT MeXaHil3M npI1MeHI1M TOJibKO .D;JI.H K06aJibTco.nep)l(aIUIIX nepoBCKIITOB? 

Bo3MO)l(H0 JIII ero 0606rueHI1e Ha .npyrne KJiaCCbl OKCil.D;OB co CMeIIIaHHOH IIOH-3JieKTpOHHOH 

npOBO.D;IIMOCTbIO, HanpIIMep, Ha <):>eppI1Tbl IIJIII MaHraHIITbl? 

YKa3aHHble 3aMel.J:aHil.H HOC.HT qacTHblH xapaKTep, MoryT 6bITb no.HcHeHbl B npouecce 

o6cy)l(,neHil51 II He CHil)l(aJOT B ueJIOM Hayl.J:HOH ueHHOCTII npose,neHHOro .D;IICCepTaUIIOHHOro 

IICCJie,noBaHil51. 

3aKmoqeuue 

,1J;I1ccepTaUI10HHa.H pa6oTa fycbKOBa P.,n:. BbITIOJIHeHa Ha BblCOKOM ypoBHe, 3aIUIIIUaeMble 

pe3yJibTaTbl 5IBJ15IIOTC51 HOBbIMII, o60CHOBaHHbIMII II IIMeIOIUIIMII Hayl.J:HOe II npaKTill.J:eCKOe 

3Hal.J:eHile, BbIBO.D;bl HaXO.D;5ITC51 B COOTBeTCTBIIII c nonyqeHHblMII aBTOpOM pe3yJibTaTaMII, a caMa 

pa6oTa 5IBJI5IeTC51 3aKOHl.J:eHHbIM HayqHbIM IICCJie,noBaHileM. 

llo aKTYaJibHOCTII paCCMOTpeHHOH TeMbl, HayqHOH HOBil3He, npaKTill.J:eCKOH 3Hal.J:IIMOCTII 

nonyqeHHbIX pe3yJibTaTOB II o6neMy 3KCnepI1MeHTaJibHbIX IICCJie.D;OBaHIIH npe,nCTaBJieHHa.H 

.D;IICCepTaUIIOHHa.H pa6orn COOTBeTcrnyeT n y HKTaM 3 ' 7 nacnopTa cneUilaJibHOCTII «XIIMI151 

rnep.noro Tena» , a TaK)l(e orneqaeT sceM Tpe6osaHI15IM nn.9-14 « lloJio)l(eHI15I o npI1cy)l(,neHI1I1 

yqeHbIX cTeneHeif», yrnep)l(,neHHoro llocrnHosnettI1eM llpaBIITeJibcrna P<I> OT 24.09.2013 N2 842 

(a .neH:crnyiorueH: pe,naKUIIII) , a ee asrnp, fycbKOB P.,n:., 3acny)l(I1BaeT npI1cy)l(,neHI15I yqeHoH: 



CTerremI KaH,z:r;H,z:r;aTa XHMHqecKHX Hayi< ITO crreunaJihHOCTH 1.4.15. XHMH51 rnep.z:r;oro Terra 

(XHMHqecKHe HayKH). 

Oqmunarr1>H1>1H: orrrroHeHT, 

rnaBHhIH HayqHhIH COTpy,z:r;HHK, 

3aBe,z:r;yIOII(HH rra6oparnpneH: KHHeTHKH 

<I>fEYH 11HCTHTYT BhICOKOTeMrrepaTypHOH 

3JieKTpoxHMHH Yparr1>cKoro oT.z:r;erreHH51 

PoccniicKoH: aKa.z:r;eMHH HayK, 

)J;OKTOP XHMHqecKHX HayK 

620066, CBep.z:r;rroBcKaSI o6rracTI>, r. EKaTepHH6ypr, 

yrr. AKa.z:r;eMHqecKa51, cTp. 20 

Osinkin@ihte.ru 

+7 (343) 360-38-98 

I10.z:r;rrnc1> ,[(.A. OcnHKHHa y.z:r;ocT0Bep5110: 

yqeH1>1H: ceKpernp1> 

11HCTHTYTa BhICOKOTeMrrepaTypHOH 

3JieKTpoxHMHH Yparr1>cKoro oT.z:r;erre 

PoccnH:cKoii aKa,z:r;eMHH HayK, K.x.H. 

OcHHKHH ,[(eHHC ArreKceeBHq 

08 HIOH51 2026r. 


