
OT3hIB 

0<pI1Ul1arIbHOrO OrrrrOHeHTa Ha ,n:I1CCepTaUI10HHyIO pa60Ty 

CeMepHKOBOH: AHHbI HHKOJIaeBHbI " TEPMOXMMlIqECKIIE CBOMCTBA COE.ll:MHEHlIll 
HA OCHOBE OKCIf,lJ:OB BIICMYTA, PE.ll:K03EMEJIhHhIX H mEJIOQH03EMEJIhHhIX 

3JIEMEHTOB", rrpe,n:CTaBJleHHYIO Ha COHCKaHlie yT.IeHOH CTerreHH KaH,n:H,n:aTa XHMI1T.IeCKHX 

HayK ITO CrreUHarIbHOCTH 02.00.04 - <pH3HT.IeCKajl XHMIDI 

,[(l1ccepTaUI10HHa5I pa60Ta CeMepHKoBoM AHHbI HHKOJlaeBHbI rrOCBjlI1.(eHa orrpe,n:eJleHHIO 

TepMOXHMI1T.IeCKHX CBOHCTB coe,n:HHeHHM Ha OCHOBe OKCH,n:OB BHcMyTa, pe,n:Ko3eMeJlbHbIX H 

meJlOT.IH03eMeJlbHbIX 3JleMeHTOB. 

AKTyaJlbHOCTb TeMbl HCCJle,n:OBamUl OT.IeBH,n:Ha H He BbI3bIBaeT COMHeHHM, TaK KaK 

coe,n:HHeHHjI, 06paJylOW:HeC5I B CHCTeMax Bi20rR20rRe207 (R = P33), BaQ-Ce02-M203 

(M = In, P33) 06Jla,n:a1OT BbICOKOM KHCJlOpO,n:-HOHHOM rrpOBOAI1MOCTblO 11 MoryT 

paCCMaTPHBaTbC5I KaK rrepCrreKTI1BHbIe MaTepHarIbI AJljl C03,n:aHHjI IGICJlopo,n:-rrpoHHuaeMbIx 

MeM6paH H 3JleKTP0,n:HbIX MaTepHaJlOB ,n:JI5I TBep,n:ooKCH.LJ:HbIX TOrrJlHBHbIX :meMeHTOB (TOT3). 

,[(JI5I ycrreuIHoro HCrrOJlb30BaHH5I 3THX coe,n:HHeHHH B yCTPOMCTBax rrpe06pa30BaHH5I H 

coxpaHeHH5I 3Hepnm Heo6xo,n:HMO, T.ITo6bI OHI1 6bIJIH TepMo,n:HHaMHT.IeCIGI cTa611JlbHbIMH B 

YCJlOBIDIX npl1MeHeHIDI. O,n:HaKO B rrpaKTWleCKI1 OTCyTCTBylOT 

TepMo,n:HHaMHT.IeCKHe ,n:aHHbIe ,n:Jl5I CMewaHHhlX OKCH,n:OB B BbIweYKaJaHHblx CI1CTeMaX, a 

CHCTeMaTWT.IeCKWe HCCJleAOBaHH5I rro BJlH5IHHIO AorrHpoBaHHjI pe,n:Ko3eMeJlbHbIMH 3JleMeHTaMH 

3THX coe,n:HHeHHH Ha I1X TepMOXHMHT.IeCKHe xapaKTepHCTHKH He rrpOBo,n:HJlHCh. 

TaIGIM 06paJOM, pewaeMbIe B HaCT05Iw:eH pa60Te 3a,n:aT.IH 5IBJljlIOTC5I aKTyaJlbHblMU, KaK 

C <pYH,n:aMeHT£lJIbHO:H, TaK H C rrpaKTHT.IeCKO:H TOT.IKH 3peHHjI. 

AKTYarIbHOCTh rro,n:TBep)l(,n:aeTc5I 11 TeM, T.ITO pa60Ta 6hIJIa rrOMep)l(aHa POCCH:HCIGIM 

<pOH,n:OM <pYH,n:aMeHTaJlbHbIX HCCJle,n:oBaHH:H 11 HeMeUKHM HayT.IHO-HCCJIe,n:oBaTeJlbCKI1M 

o6w:ecTBoM. 

HayQHaH u:eHHOCTb U HOBU3Ha pa60Tbi 3aKJIIOT.IaeTC5I B cJle,n:YlOw:eM: 

- BrrepBhIe rrpe,n:JIO)l(eHbI H pearIH30BaHbI TepMOXHMHT.IeCKHe l.(HKJIbI, rr03BOJlHBlilHe 

MeTo,n:oM KarIOpHMeTpHH pacTBOpeHH5I rrOJlYT.IHTb cTaH,n:apTHble 3HTaJIhITHH o6paJoBaHIDI 

coe,n:HHeHHH BiI2.5RI.5Re024.5 (R = La, Nd, Sm, Od, Dy) H BaCel_xCln, R)x03-t5 (R = Nd, Od, 

Yb). 

BnepBhIe rrpOBe,n:eHO 3KcrrepHMeHTaJlbHOe 

TepMo,n:HHaMHT.IeCKHX CBOHCTB coeAHHeHHM Bi12.5R1.5Re024.5 (R = La, Nd, Sm, Od, Dy) 11 
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BaCel_xCln, R)x03-b (R = Nd, Od, Vb) MeTOLlaMl1 KaJIOpHMeTpmr pacTBopeHHSI H BrrepBble 

orrpeLleJIeHbI 3HTaJIbrrHH 06pa30BaHl1S1 8 coeLlHHeHl1H. 

- BrrepBble Ha OCHOBe rrOJIYl.JeHHbIX 3KcrrepHMeHTaJIbHbIX TepMOXHMHl.JeCKHX LlaHHbIX 

paCCl.JHTaHbI 3HTaJIbrrHH perneTKH coeLlHHeHHH Bi12.5R1.5Re024.5 (R = La, Nd, Sm, Od, Dy) H 

BaCel_xCln, R)x03-b (R = Nd, Od, Yb) H o6Hapy)KeHbI JIHHeHHble 3aBHCHMOCTH Me)KLlY 

3HTaJIbrrHSlMH perneTKH H paLll1ycaMH peLlK03eMeJIbHbIX 3JIeMeHTOB. 

IIpaKTHqecKaH ueHHOCTb pa60TbI onpeLleJI5IeTC5I TeM, l.JTO rrOJIYl.JeHHbIe B HeH 

TepMoLumaMHlfecKHe xapaKTepl1CTHKl1 coeLlHHeHHH Ha OCHOBe OKCHLlOB BHcMyTa, 

peLlK03eMeJIbHbIX 11 rn.eJIOl.JH03eMeJIbHbIX 3JIeMeHTOB MoryT l1CrrOJIb30BaTbC5I LlJI5I 

OrrTl1MH3aUHH H rrporH03HpOBaHHSI yCJIOBHH CHHTe3a 3THX MaTepHaJIOB, a TalOKe 51BJI5IlOTC5I 

6a30H LlJI5I rrpOfH0311pOBaHH5I TepMOLlHHaMHl.JeCKl1X CBOHCTB B CHCTeMaX-aHaJIOrax. Ha OCHOBe 

rrOJIYl.JeHHbIX ;LI.aHHbIX MO)KeT 6bITb rrpOBeLleHa oueHKa TepMOLll1HaMHlfeCKOH cTa6HJIbHOCTH 

HCCJIeLlOBaHHbIX coeLlHHeHHH, rrepCrreKTl1BHbIX LlJISI rrpaKTHl.JeCKOrO rrpl1MeHeHHSI. 

)l:ocToBepHOCTb rrpeLlCTaBJIeHHbIX pe3YJIbTaTOB OCHOBbIBaeTCSI Ha BbICOKOM 

MeTOLlHl.JeCKOM ypoBHe rrpOBeLleHH5I pa60TbI, rrpHMeHeHHM KOMnJIeKCa 

BbICOKOl.JYBCTBHTeJIbHbIX <pH3HKO-Xl1MI1l.JeCKl1X MeTOLlOB HCCJIeLlOBaHM5I, comaCOBaHHOCTH 

3KcnepHMeHTaJIbHbIX LlaHHbIX C LlaHHbIMM LlpyrHx MCCJIeLlOBaHHH H nOLlTBep)KLlaeTC51 TalOKe HX 

xoporneH BocnpOM3BOLlHMOCTblO H caMocomaCOBaHHOCTblO. 

AHallU3 OCHOBHblX pe3YllbmamOB U BblBOOOB 

,I{HccepTaUHOHHa51 pa60Ta COCTOHT M3 BBeLleHH5I, Tpex maB, BbIBOLlOB H cnHCKa 

UHTHpyeMoH JIHTepaTypbI. Pa60Ta H3JIO)KeHa Ha 119 cTpaHHI~ax, HJIJIlOcTpHpoBaHa 44 

pHcyHKaMl1 H CO.Ll:ep)KHT 30 Ta6mru. Cnl1COK JIHTepaTypbI COLlep)KHT 115 HaHMeHoBaHHH. 

Bo BBeLleHHH npeLlCTaBJIeHO o6rn.ee COCT05lHHe np06JIeMbI, 06ocHoBaHbI aKTyaJIbHOCTb, 

HOBH3Ha H npaKTl1l.JeCKa51 3Hal.JMMOCTb TepMOXMMHl.JeCKHX HCCJIeLlOBaHMH coeLlHHeHMH B 

CHCTeMax Ha OCHOBe OKCHLlOB BHcMyTa, peLlK03eMeJIhHbIX H meJIOl.JH03eMeJIbHbIX 3JIeMeHTOB, 

C<pOpMyJIHpOBaHbI OCHOBHble ueJIM H 3aLlal.JH HCCJIeLlOBaHH5I, a TalOKe nOJIO)KeHHSI, BbIHOCHMble 

Ha 3arn.HTY. 

B nepBOH rJIaBe npHBeLleH 0630P JIHTepaTypHbIX LlaHHbIX, B KOTOpOM 

paCCMaTpMBalOTC5I cnoco6bI CHHTe3a M HLleHTH<pMKaUHH coeLlMHeHl1H, HX CTpyKTypHble 

xapaKTepHCTHKH, a TalOKe npeLlCTaBJIeHbI LlaHHble no HOHHOH npOBOLlMMOCTM M 

TepMOLlHHaMHl.JeCKHM CBOHCTBaM 061>eKTOB MCCJIeLlOBaHM5I. JIHTepaTypHbIH 0630p, 
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H3JIO)KeHHbIH nOm:IJHO H rrOCJIe.IJ:OBaTeJIbHO, HJIJIlOCTpHpyeT Ba)KHOCTb TeMbI HCCJIe.IJ:OBamrn H 

060CHOBaHHOCTb em ueJIH. 

Bo BTOpOH maBe .IJ:HCCepTaUHH ormcaHbI 3KcrrepHMeHTaJIbHble MeTO.IJ:bI HCCJIe.IJ:OBaHH5I, 

HCXO.IJ:Hble MaTepHaJIbI H HX xapaKTepHCTHKH, MeTO.IJ:HKH rrO.IJ:rOTOBKH 06pa3UOB. B HeH TaIQKe 

060cHoBbIBalOTc5I MeT0.IJ:bI HCCJIe.LJ:0BaHH5I TepMOXHMHIJeCKHX CBOHCTB, rrpHBOMTC5I 

TepMOXI1MHIJeCKHe UI1KJIbI .IJ:JI5I orrpe.IJ:eJIeHH5I 3HTaJIbrrl1'H 06pa30BaHH5I H 06CY)K)j(alOTC5I 

TepMOXHMHIJeCKHe xapaKTepHcTHKH COe.IJ:HHeHHH Bil2.5R1.5ReOZ4,5 (R = La, Nd, Gd, Dy, Sm) 

H BaCeO.7Ro,zIno.10Z.85 (R = Gd, Nd, Yb). I1pe.IJ:CTaBJIeHHbIH MaTepmUl .IJ:eMoHcTpHpyeT 

BbICOKHH 3KcrrepHMeHTaJiIbHbIH ypoBeHb rrpOBe.IJ:eHH5I HCCJIe.LJ:OBaHHH, BbIIIOJIHeHHbIX C 

HCrrOJIb30BaHHeM cOBpeMeHHblx <pH3HKO-XHMHIJeCKHe MeTO.IJ:OB. 3 KcrrepHMeHTaJIbHble 

pe3YJIbTaTbI )j(OJI)KHbIM 06pa30M 06pa60TaHbI C HCrrOJIb30BaHHeM rrepe.IJ:OBOrO rrporpaMMHoro 

06eCrreIJeHH5I H KpHTHIJeCKH OCMbICJIeHbI. 

B TpeTbeH maBe rrpe.IJ:CTaBJIeHbI H 06Cy)K.IJ:eHbI paCIJeTbI 3HTaJIbIIHH perneTKH 

COe.IJ:HHeHHH Bil2,5R1.5ReOZ4.5 (R = La, Nd, Gd, Dy, Sm) H BaCeO.7Ro.zlno.10Z.85 (R = Gd, Nd, 

Yb) B 3aBHCHMOCTH OT pa.IJ:Hyca pe.IJ:K03eMeJIbHbIX 3JIeMeHTOB. I1oKa3aHO, IJTO 3HTaJIbrrH5I 

perneTKH OKCH.IJ:OB Bil2.5R1.5ReOZ4,5 (R = La, Nd, Sm, Gd, Dy) H BaCeO.7Ro.zlno,IOZ.85 (R = Gd, 

Nd, Yb) JIHHeMHO paCTeT C yBeJIHIJeHHeM HOHHoro pa.IJ:Hyca P33. 

B	 BbIBO.IJ:aX H 3aKJIlOIJeHHH rrpocyMMHpoBaHbI maBHble pe3YJIbTaTbI pa60TbI. 

06'beM H KaIJeCTBO 3KcrrepHMeHTaJIbHbIX HCCJIe.IJ:OBaHHH, BbIIIOJIHeHHblX B pa60Te, 

OTBeIJalOT caMbIM BbICOKHM CTaH.IJ:apTaM H COOTBeTcTBylOT MHpOBOMy ypOBHlO. Pa60Ta 

OTJIHIJaeTC5I BbICOKOH CHCTeMaTHIJHOCTblO rrO.IJ:XO.IJ:a, a ypoBeHb OCMbICJIeHH5I H 06061.I..(eHH5I 

pe3YJIbTaTOB COOTBeTcTByeT BceM He06xo.IJ:HMbIM Tpe60BaHH5IM. He BbI3bIBaeT COMHeHH5I, qTO 

.IJ:aHHa51 pa60Ta 51BJI5IeTC5I ueHHbIM BKJIanOM KaK B <pH3HQecKYlO XHMHlO TBep.IJ:bIX OKCH.IJ:HbIX 

MaTepHaJIOB, crroc06cTBy51 ee pa3BHTHlO, TaK H B pa3pa60TKy HOBoro rrOKOJIeHH5I MaTepHaJIOB 

.IJ:JI5I BbICoK03<p<peKTHBHbIX TOrrJIHBHbIX 3JIeMeHTOB H KHCJIOpO.IJ:-rrpOHHuaeMblx MeM6paH. 

Pa60Ta xoporno cTpyKTypHpoBaHa H H3JIO)KeHa, O.IJ:HaKO rrpH 3HaKOMCTBe C HeM B03HHKJIH 

HeKOTopble BorrpOCbI H 3aMeQaHH5I. 

1.	 Cpe.IJ:H 3a.IJ:aQ HCCJIe.IJ:OBaHH5I (CTp. 8) YKa3aHO fIOJIYQeHHe 3HeprHH KpHCTaJIJIHQeCKOH 

perneTKH H3YQaeMbIX cOe.IJ:HHeHHH, O.IJ:HaKO .IJ:aJIbrne BO BceH pa60Te 3TO CBOHCTBO 

,B:a)Ke He yrroMHHaeTC5I. 
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2. Ha cTpaHMue 9 YTBep)l(~aeTc5I, qTO pa60Te «rrpoBe~eHa oueHKa cTa6MJIbHOCTM, B 

qaCTHOCTM, TepMo~MHaMHqeCKOH: cTa6MJIbHOCTM coe~MHeHMH:». B :nOH: CB5I3M 

B03HMKaeT Borrpoc 0 TOM, a qTO TaKoe cTa6MJIbHOCTb Boo6r.ue7 

3.	 Cpe~M rrOJIO)l(eHMH: BbIHOCMMbIX Ha 3ar.uMTY (CTp. 10) B TOM qMCJIe YKa3aHbI 

«MCCJIe~OBaHM5I rro rrOJIyqeHMIO 3HTaJIbrrMH: 06pa30BaHM5I M peaKUMH: coe~MHeHMH: 

BaCel-x(ln,R)x03-o (R = Nd, Gd, Yb)>>. B 3TOH: CB5I3M CTOMT OTMeTMTb, qTO Ha 

3ar.uMTy Bce-TaKM BhIHOC5ITC5I pe3YJIhTaThI MCCJIe~OBaHMH:, a He caMM MCCJIe~OBaHM.5I M 

crrpOCMTh - 0 KaKMX peaKUM.5IX M~eT peqh7 

4.	 HeKoTophIM He~OCTaTKOM JIMTepaTypHoro o630pa .5IBJI5IeTC5I ero rreperpy)l(eHHocTb 

3KcrrepMMeHTaJIhHhIMM ~eTaJI5IMM, HarrpMMep, MapKaMM peHTreHoBcKMX 

~Mq,paKTOMeTpOB (CTp. 19) M MeCTaMM rrpocToe yrroMMHaHMe MeTO~OB 

MCCJIe~OBamUl, MCrrOJIh30BaHHhlX pa3JIMqHhIMM aBTopaMM, rrpM OTCyTCTBMM MX 

pe3YJIhTaToB. 

5.	 MO)l(eT JIM M3MeHeHMe MeTO~a CMHTe3a rrpMBO~MTh K M3MeHemno CTpyKTYpbI Toro )l(e 

caMoro coe~MHeHM5I rrpM O~MHaKOBhIXYCJIOBM5IX (CTp. 23)7 

6.	 KaKMe CTpyKTypHhle xapaKTepMCTMKM BaCe03 M KaK MeH.5IIOTC5I C TeMrrepaTypOH: 

(cTp.23)7 B 3TOH: CB.5I3M, rrapaMeTphI peweTKM MeH5IIOTC5I MOHOTOHHO BCJIe~CTBMe ee 

TepMMqeCKOrO paCWMpeHM5I, a BOT M3JIOM MJIM CKaqOK MO)l(eT 6hITh CB.5I3aH C 

q,a30BhIM rrepexo~oM. 

7.	 Ha CTpaHMue 78 YTBep)l(~aeTC.5I, qTO «KaK rrpaBliJIO, ~JI5I orrpe)].eJIeHM.5I HarrpaBJIeHM.5I 

rrpoTeKaHM5I peaKUMH:» MCrrOJIb3yeTc5I q,yHKUM.5I rM66ca. Hey)l(eJIM eCTb )].pyra.51 

B03MO)l(HOCTb ~JI5I yCJIOBMH: rrOCT05lHCTBa )].aBJIeHM5I M TeMrrepaTypw7 

8.	 JIMHeH:Ha51 3KcrrepMMeHTaJIbHa51 3aBMCMMOCTh 3HTaJIhrrMM peWeTKM OT pa)].Myca 

pe~K03eMeJIbHOrO 3JIeMeHTa MCCJIe)].OBaHHWX coe)].MHeHMH: 0605lCHeHa 

MO~Mq,MUMpoBaHHhIM BapMaHToM q,OpMyJIhI KarrycTMHcKoro. KaKoB q,M3MqeCKMH: 

CMhICJI 3TOH: q,OpMyJIhI7 

3a)].aHHhle BorrpocbI M BblCKaJaHHble 3aMeqaHM5I HOC5IT qaCTHbIH: xapaKTep M He BJIM5IlOT 

Ha rnaBHhle TeOpeTMqeCKMe M rrpaKTMqeCKMe pe3YJIhTaThI, a TaK)l(e BhIBO)].hI ~MccepTaUMM. 

OT)].eJIhHhle paJ)].eJIhI pa60TbI B3aMMOCB5I3aHbI M JIOrUqHO )].orrOJIH.5IlOT )].pyr )].pyra. 

ABTopeq,epaT rrpaBMJIhHO OTpa)l(aeT co)].ep)l(aHMe )].MccepTaUMM, a ee OCHOBHhle pe3YJIhTaThI 

rrpe~CTaBJIeHhI B 3 I rry6JIMKaUMM, B TOM qMCJIe 10 CTaTih.5lX B peueH3MpyeMhlx HayqHhIX 
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)l(ypHaJIaX, HH,neKCJ1pyeMblx B 6a3e UJ1TJ1pOBaHYIJI Web of Science, 2 H3 CrrJ1CKa BAK J1 16 

Te3Hcax ,nOKJ1a,nOB Ha BCepOCCJ1H:CKIiX H rrpeCTH)I(HbIX Me)l(,nyHapo,nHbIX KOH<pepeHUHRx. 

.ll:HccepTaUJ10HHaR pa60Ta rrpe,nCTaBJIReT C060H 3aBeprneHHoe HaylIHoe HCCJIe,nOBaHJ1e 

Ha aKTyaJIbHylO TeMaTHKy, BbIIIOJIHeHHOe Ha cOBpeMeHHoM ypoBHe, pe3YJIbTaTbI KOToporo 

,nocToBepHbI, H cooTBeTcTByeT BceM Tpe6oBaHH5IM rr.9 «TIOJIO)l(eHH5I 0 rrpJ1cy)l(,neHHH yqeHbIX 

CTerreHeH» (B pe,naKUJ1H rrOCTaHOBJIeHJ151 TIpaBHTeJIbCTBa POCCHHCKOH <1>e,nepaUHH OT 24.09.13 

N2 842), rrpe)l;b5lBJI5IeMbIM K KaH)IH):(aTCKHM ):(HccepTaUJ151M. 

TIo aKTyaJIbHOCTH TeMaTJ1KIi, ):(ocToBepHocTH H HOBli3He IiIOJIyqeHHbIX pe3yJIbTaTOB, 

ueHHOCTJ1 ):(JI5I HayKH H rrpaKTJ1KH pa60Ta " TEPMOXI1MI11.IECKI1E CBOHCTBA 

COE.ll:I1HEHI1H HA OCHOBE OKCI1.ll:0B BI1CMYTA, PEW03EMEJIbHbIX 11 

mEflOQH03EMEflbHbIX 3JlEMEHTOB " y):(oBJIeTBOp5leT Tpe6oBaHHRM, rrpe):(1)51BJI5IeMbIM 

K KaH,nH):(aTCKHM ):(J1CCepTaUJ1RM, a ee aBTop, CeMepJ1KOBa AHHa HJ1KOJIaeBHa, 3aCJIY)l(J1BaeT 

rrpJ1cy)l():(eHHR eH yqeHOH CTerreHJ1 KaH):(J1):(aTa XJ1MJ1qeCKJ1X HayK rro CrreUJ1aJIbHOCTJ1 02.00.04 

- <pJ13HQeCKa51 XJ1MJ151. 

5 MapTa 2019 r. 
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