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o(UIMATBHOTO ONMOHEHTA Ha AUCCEPTALlMOHHYIO paboTy
I'vewskoBa Poctucnana JIMutpuernda
«HceaenoBanue GyHKIHOHAIBHBIX CBOMCTB CJI0KHBIX OKCHIOB CO
CcTpyKTYpo# neposckura cocraBa SrCoi-xM, 035 (M=Nb, Ta, Mo, W)»,
NpeJCTaBIEHHYIO Ha COUCKaHUe YYeHOW CTeleHH KaHauaara
XMUMHYECKUX HAYK T10 CIIelHalbHOCTH
1.4.15 — Xumust TBepaoro tena

Ci1oKHBIE OKCHIBI TMEpPEXOIHBIX MeTasIoB, 00Jajarolye LesbIM pPAIoM
VHHUKanbHBIX U MPAKTUYECKH TMOJIE3HBIX (DU3UUECKUX CBOWCTB, YK€ HeCKOJBKO
NeCATHIIETHH SBIAIOTCA OJHUMH U3 UEHTPaTbHBIX OOBEKTOB HCCJIEJOBAHHUS B
PU3HKC W XuMAM TBepAoro Tena. OAHUM W3 HAIPABIEHUN MPaKTHYECKOIO
UCTIONIB30BAHUS TAaKUX OKCHJIOB, OCHOBAaHHOM Ha WX YHHKallbHBIX KHCIIOPOJ-
MPOBOMSIINX CBOMCTBAX, ABJIAIOTCS TBEPHO-OKCHJHBIE TOTJIMBHBLIE HITEMEHTHI M
KUCIIOPOJI-CeIeKTUBHBIE MeMOpaHkl. B wacTHOCTH, TBEpIO-OKCHIHbBIE TOMIUBHBIE
OJIEMEHTBI, HETIOCPEACTBEHHO Mpeobpasyloliie XHMHYECKYH DHEpruio B
ONEKTPUYECTBO, MHHYA CTaJMIO C/KUTAHUA, TOTEHUHAIBHO MOTYT YABOWTH
’3([.]{1)€KTI]BHOCTL HCITOJIB30BaHHUA HMCKOIIaeMoro TOIIMBa, Ha Io/bl BIIEpel peuinuB
r7100anbHble IHepreTHYecKHe mpodiemsl. TpuyMQansHOMY BHEIPEHHIO OKCHIHBIX
TOIUIMBHBIX 3JICMEHTOB MEINAET, OJHAKO, LEbIH Psia MpoOiIeM, CBA3aHHBIX C TEM,
4TO MOKa HE YIAeTCA COBMECTHTh BBICOKYIO MOHHYKO MOABHUIKHOCTb U BBICOKYIO
CKOPOCTB MOBEPXHOCTHOIO KUCJIOPOAHOIO OOMEHA ¢ XUMUYECKOW U MeXaHHYeCKON
CTAOMIBHOCTBIO M COBMECTHMOCTBIO MATe€pPHalioB B YCJIOBUAX TOBBIIIEHHBIX
TEMIeparyp U XMMHYECKH arpecCHBHBIX MPOAYKTOB cropaHus. B stom maue,
auccepranMonHas pabora I'ycekoBa P JI.,, HampaBineHHas Ha pa3paboTky
XUMUYECKUX MOAXOI0B K MOBBIIIEHUIO CTPYKTYPHOH U XMMHUYECKOI CTaOUITBHOCTH
UKCHMAOB  [IEPEXVAHBIX  METALIOB, B YACTHOCTH, KOOAIBTUIOB CTPOHLHS, ¢
COXpaHEHHUEM WX BBIJAIOIIMXCS KUCIOPOA-TIPOBOSIINX U KHUCITOPOA-00MEHHBIX
CBOWCTB, ABJISETCS OeccrnopHO aKTyaabHOM. [ToTHOCTEIO 060CHOBAHHBIM SABISETCS
u pemenue l'ycekoBa P. JI. BeIOpaTh B KauyecTBe KOHKPETHOrO 0ObeKTa s
uccnenoBanus U Moxupuxauuu kodanstut crponums SrCoOs,; co cTpykTypoit
MEepPOBCKUTA, WMEIOIIMH OAMH W3 JyYIOMX [OKasaTeledl  KUCIOPOAHOM
MOABHKHOCTH, HO SBIAIOIIHHMCA XUMHYECKH W CTPYKTYPHO HEYCTOWYMBBIM B
OTHOLIECHWH pacriajia Ha (asbl ¥ 06pazoBaHUs KHCIOPOA-YIIOPSA0UeHHBIX a3 THIa
Opaynmuiepura. B KauecTBe MeTozma xuMudeckoi mMomubukamnn I'ycokos P /1.
BBIOpaJl HEM30BAJEHTHBIC 3aMEIIEHHWsI Ha KaTHOHBI C BBICOKOH BaleHTHOCTBIO —
TauTan, Huobui, monubiaecH, BoabGpaM, OT KOTOPBIX Ge3ycIOBHO MOKHO ObIIO
0XHMJaTb CHMIKEHWs KOHLEHTPAalUWM KHUCIOPOAHBIX BaKaHCHUH W CTaOHIM3ALNM
KDHCTAITIMYECKON CTPYKTYDPEI. B paMkax auccepraunonHoi padorsl. I'veskos P. J1.
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CHHTE3MPOBAI H MAKCHMATTEHO MOAPOGHO HeenenoBal hasosbie JUarpaMMBbl KaTHOH
3aMeILeHHBIX K00anbTHTOB SrCo)..M,0;5.5 (M=Ta, Nb, W, Mo) ¢ ucnonbzoBaHnem
CTPYKTYPHBIX METONIOB MCCJIEOBAHHA H PA3IMYHBIX METONOB onpeneneHus
COACpXKaHuA Kucnopona. CTons ke moapo6HO u CKPYTyJIe3HO OBLITO UCCIIEOBAHO U
MPOaHATN3MPOBAHO BIUSHUE KaTHOHHBIX 3aMEILEeHMIA, CoAepKaHMs KUCIOpoaa U
TEMIICPATypel HA MapaMeTpsl MOBEPXHOCTHOTO KHCIIOPOJAHOr0 oOMeHa W WOHHOI
AuPpdysin.

B uenom, mucceprammonnas pabora I'ycekoBa P. JI. mpenctasnsier coBoii
IPUMEDP  BUPTYO3HOTO BIAl€HUS METOAMKAMH «PabOTBI KHCIIOpOAOM» —
MPELUHM3NOHHOTO  H3MEPEeHMS  COoNepiKaHHS KHciopona, ko3¢ guumueHToB
MOABHKHOCTH H IMOBEPXHOCTHOrO obOMeHa. B COBOKYIHOCTH, HUCIOJIB30BaHHEIE
SKCNepUMEHTalIbHblEe TOAXOALI MO3BOJWIM HA MpuMepe KOOanbTHTA CTPOHLIMS
TPOIEMOHCTPUPOBATE  MEPCHEKTHBHOCT  BBICOKOBATEHTHEIX KaTHOHHBIX
3aMEUICHUI Ul CTPYKTYPHOH ¥ XHMHYeCKoi CTAOMIM3AUNK  KHCIOPOJ-
TMPOBOMAIIMX OKCH/IOB TEPEXOIHBIX METANNOB M CYLIECTBEHHO MPOABUHYTHCS B
MIOHAMAHHNH KPUCTAIOXHUMHYECKUX ACTIEKTOB 3THX COETHHEHMIL.

[MpencraBnexnas aucceprauus I'ycexosa P. JI. coctont u3 BBenenus, mectu
IV1aB, 3aK/TI04€eHHs U BBIBONOB. O61mii 06beM cocTamt 144 CTPaHHILIBI.

Bo BBel1eHHH 000CHOBaHa dKTValIBbHOCTE TeMBbI HCClIe10BaHu4, VKa3aHbl
Ocab, 3ajayi, Hay4dHas HOBH3Ha H [TPaKTH4YeCKas 3Ha4YUMOCTb p&ﬁOTbi,
C[bOPM)UIPIpOBaHBI Hay4HBbI€ MMOJIOKEHHSA, BEIHOCHMEBIC Ha 3aliuTy.

Ilepass  rnaBa mnocesmena ACTAILHOMY  JIUTEpaTypHOMY  06G30py
0COOEHHOCTEl KpUCTaTHuecKoil CTPYKTYpBI, KHCIIOPOJHOW HECTEeXHOMETPUH W
MOHHOH MPOBOAUMOCTH MEpPOBCKHUTOB H POIACTBEHHBIX KHCJIOPOA-YMOPAL0YEHHBIX
(ba3, Bkmoyas OpayHMUIIEPUTEI; OMHCAHHIO XHUMUYeCKUX CTIOCO00B yIpaBieHus
KHCJIOPOIHOW HecTeXHOMeTpHeil, u Pa3HOOOpasHBIX IKCIIEPUMEHTATEHBIX METOIOR
ONpENeNIeHNs KHUCIOPOAHOIO COCTaBa W apaMeTpoB HOHHOW auddysuu wu
HOBEPXHOCTHOTO oOMeHa. B 0630pe mpexcrasneno CPaBHUTENLHOE OIHCaHHe
CTPYKTYPHBIX M (DU3HKO-XHUMHYECKHX CBOINCTB ABYX CEMEWCTB MepOBCKUTOB —

thr\puTnp U ¥oha meTuTaR Aanma CTPOHIIUL X TAUTaHA, RV ITIOUAINTIe nepeuncnena
ner r akifalid 8 ASLIHE A TANTAHA, RVTIQYALOIIIeS TTeneuie nanse

KaK WX TMONE3HBIX (yHKUMOHAIBHBIX CBOJCTB, TaK H OTPaHUYEeHHUI B MpUMeHeHHH,
HAKITAZBIBACMBIX XUMUYECKOH M CTPYKTYPHOI HecTabHiIbHOCTEIO. B 3aBeplIeHHe
0030pa 1aHa peTpoCeKTHBA HCITOMB30BAHMS JaCTUYHOTO 3aMelleH’s KoOaasTa Ha
BBICOKOBAIICHTHBIE KATUOHBI IS CTaOMITM3aIHK TpebyeMoii KpucTaaInyeckoii

dbassr u nonyuenus TpeOyeMBIX TapameTpoB KHCJIODOTHOM M 3IEeKTPOHHO
IIPOBOJIMMOCTH.

B koHue rmasr maercs ybenurensHoe obocHoBanme BbIOOpa KOOAJIBTUTOB
CTPOHLMA B KauyeCTBe OOBLEKTA HCCIENOBAHHS, OMHCHIBAIOTCS MpodieMsl  Hx



MPAKTHUECKOTO UCTIONB30BAHNS, CBI3aHHBIE CO CTPYKTYPHOM HEYCTOHUMBOCTEIO, 1
BO3MOYKHbBIE XUMHUECKHE MTOAXOIBI K CTa0MIU3AIUUA CTPYKTYPBI.

Bo BTopoii riase mpuBexeHsl o0IMe CBeJeHWs 00 HCMONb30BaHHBIX
METOIMKAX CHHTe3a 00pa3loB, UX CTPYKTYPHOM XapaKkTepu3alu U TEPMUYECKOro
aHaJM3a, a TaKKe O MeTOIe XMMHUUECKOro orpeieNeHus colepkaHusg KUCiopoaa B
penepHbIx obpasiax. OcHOBHONM 00beM TIIaBbl 3aHMUMAET OMUCAHNE METOI0B W
MOAXOMOB, BKJIOYAas OpUTHHA/IbHBIE, HCMOIb30BAHHBIX JUTA  HCCICI0BaHNA
KHCJIOPOJIHOTO 0OMeHa.

Jlanee cneayeT opUrMHaIbHAs 4acTh paboTsl. B TpeTbel riape NpUBEICHbI
pe3ylbTaThl CHHTe3a M CTPYKTYPHOH XapaKTepu3alHu (c WCMoNb30BaHHEM
PEHTTEHOBCKOH AM(PaKIMK M 3/1E€KTPOHHOH MHKPOCKONHHM) HeThIpeX cepui
obpa3uoB kobanstura crpoHunst SrCoj M Os; ¢ HacTUYHBIMH 3aMElIeHHIMH
k06abTa Ha BhICOKOBaleHTHbIe noHBl M = Ta, Nb, W, Mo. Jlnst kaxnoi cepun O
orpesiesieH Mopor PACTBOPUMOCTH M BbIOpaH ONTHMAIIbHBIH YPOBEHb KATUOHHOIO

3aMelleHus, KOTOPBIA TMTO3BOJISIT MaKCUMaJIbHO cTaOUNU3UpPOBaATh
KPUCTA/IIMYECKYK CTPYKTYpy TIPM COXPaHEHHH JOCTaTOYHOIO JOCTYITHOTO
aManasoHa  KUCJIOPOAHOM  HecTexuoMmeTpuu.  Hammydiwime — rokasarenu

PacTBOPUMOCTH M AeKTUBHOCTH CTPYKTYPHOM CTaOMIIM3aLIMH OBIITH HafiIeHb! U1
HHOOMS M TaHTala, B TO BpeMs Kak BombGhpaM MpaKTHYECKH HE pacTBOpAIICS B

NEePOBCKHTHOH @ase.

YersepTas raaBa [OCBSIIEHa ONpeIeleHHIO PaBHOBECHBIX (a30BbIX
anarpamm (7T — Po; — &) kKaTHOH-3aMeleHHBIX 00pa3uoB SrCo,.,M,O;.;. Jlnarpammst,
MoJy4YeHHblE ¢ JAeMCTBUTENbHO BMEHATIAIONIMM pa3pellieHHeM IO COAEPIKaHHIO
KHCI0pO/a, HAMISAAHO JEMOHCTPHPYIOT cTabuimsupyromuit sgdext s ¢a3bl
TIepOBCKUTA OT 3aMelleHHs KoOanbTa Ha TaHTal ¥ HHOOWiA. YKa3aHHbIe 3aMelleHus
MPAKTHYEeCKH TIONHOCTBIO TOAABIANH mepexol B ¢asy OpayHMHIUIEpHTA,
MPeACTABISAIONMI  OCHOBHYK TpolimeMy JUld  CTPYKTYPHOW CTabHMIBHOCTH
KOOANbTUTa CTPOHLHA. Ha OCHOBE W3MEPEHHBIX 3aBUCHMOCTEH O(Fp2) OBLIH
paccYMTaHbl ~TePMOAWHAMUYECKHEe (AaKTOPhI, CBs3bIBAlOLIME  KOIDPUUMEHT
xumudeckoi auddysun u camoaud hy3un KUCI0poaa, U Mo3BOJIAIONINE OTIPEICIUTh
BEJIMYUHY MOHHOMW TIPOBOAUMOCTH U3 JaHHBIX AU(DPy3UH.

B nsroii rnaBe, SBISIOWIENCS JIOTUYECKMM TIPOJOIKEHHEM paboTsl,
NpecTaBlIeHbl PE3YJILTAThI BIIOJIHE yCIEeIHOM U, TO-BUAUMOMY, HauboJiee ClI0KHOMI
yacth uccienoBaHus obpasuoB  SrCoj. M Oss:  H3MepeHUss M aHausa
K0>()(PULIHEHTOB MOBEPXHOCTHOTO KUCIOPOAHOTO 0OMeHa U 00beMHON Iudhy3Hu.
Jlns Bcex 00pasioB OBUIM TMONYy4YeHbl NOAPOOHBIE [JaHHBIE O 3aBUCHMOCTH
ko3hhuipenToB aUdGQy3ud W MOBEPXHOCTHOTO oOMeHa OT TeMmIeparypbl H
MapLUuasbHOTO IaBJeHWs KHUCIOpOHAa, W3 KOTOPHIX OBITM paccuuTaHbl OCHOBHBIE
SHepreTUUECKHe MapaMeTpsl MPOLECCOB KUCIOPOAHOro obmeHa. Sl Obl ocobeHHO



BBIIEIHII /IBA 3HAYMMBIX pe3yinbTata. Bo-mepBeIX, 9TO OTpaboTKa METOHONOTHH
uccrenoBanusa: ['ycekoBeiM P JI. ObuTH OTpaGoTaHBl METOIMKH H3MEpPEHUS
napaMeTpoB KHUCIOPOAHOTO OOMEHa, KOTOpble MOTYT OBITh BOCIPOHM3BEIEHBLI B
ApYTUX 1a00paTOpUsX U MPUMEHEHBI K IIUPOKOMY CHEKTPY KUCIOPO-IIPOBOISIINX
MaTepuanoB.  Bo-BTOpeIX,  mpoBeaeHa  CHCTEMaTH3alUs  3aBUCUMOCTEH
KHUCJIOPOAHOTO  OOMEHa  OT  NapuMalbHOrO  JaBIEHHS  KUciopoga |
MPOAEMOHCTPUPOBAHO, YTO 3TH 3aBUCHMMOCTH MMEIOT CTeleHHOH Xapakrep.
3aBHCUMOCTB CKOPOCTH TOBEPXHOCTHOTO 0OMeHa 0T Ppy MHTYMTHBHA [OHATHA Ha
Ka4eCTBEHHOM YpOBHE, HO WYHCIICHHBble [aHHble B JIMTeparype TMPaKTHYeCKH
OTCYTCTBYIOT.

B nocnexHe#t, mecToii r1aBe TmpeanaraeTcs o000DOIIaONIee OMHUCAHHE
OOMEHHBIX TMPOLIECCOB B 3aMelleHHBIX KODATbTHTaX CTPOHUMS B paMKax
rOMOJIOrHYECKOTO TIOIX0/I1a.

B 3akarwouennu k pabore MOIABOIATCH WTOTM MCCIEIOBAHUS. [Ipennoxen
CHCTEMATUYECKHUHN MOAXO/] K CTPYKTYPHOH ¥ XMMUYECKOH CTabMIH3alliK KUCIIOPO/I-
MPOBOJAIIMX OKCHAOB MOCPEICTBOM 3aMENIEHUsT MOHOB TEPEeXOHBIX METAJIOB
BbICOKOBAJIEHTHEIMU KaTHOHAMU M TIPOAEMOHCTPUPOBaHa 3(P(HEKTHBHOCTh ITOIO
noaxoza Ha mpuMepe KobaneTuTa cTpoHuMs. [TpocyMMHpoBaHBl MomydeHHbIE
3KCMISPHMEHTAIBHBIE JaHHBIE 10 BINSHHIO KOHKPETHBIX KaTHOHHBIX 3aMelleHUs
xodameTa B obpasuax SrCo.M.0ss (M = Ta, Nb, W. Mo) Ha napamerpsi
KHCIOPOIHOIO 0OMeHa H HOHHOH IHQQY3IHH.

PewvarnraThi, MnencTarRTeHHELIE R THCOCENTATTHONHOL paﬁn"re Tveekora P TT

10 MOeMy yOeKIeHHIO, ABIAIOTCA aKTYaTbHBIMH ¥ 3HAYUMBIMH 1T JAHHOM 00/1acTH
HCClleJOBaAHWH.

Hayunas HOBH3HA NpOBeIeHHBIX COMCKATENEM HCCIIeI0BAHMI 3aKITI0YaeTCs
B TOM, 4TO:

- BIICPBBIC U C BBICOKOW TOYHOCTBIO IIOCTPOEHBI paBHOBECHBIE «T — Py — d»

AHarpaMMBel TIepOBCKUTONOA0OHBIX KoOanbTuTOB SrCo,.,M.0s.; (M = Ta, Nb, W,
Mo);

- ToKa3aHo, 4To 3amelleHue 10% kobansra B coenunennn SrCoOs.; Ha Ta uim
Nb nonHoCTbIO TOAABAACT CTPYKTYPHBIH Tepexon NEPOBCKUT—OPAY HMUILIIEPHUT,
ABNSAIOLUMIACS OXHUM M3 TIPENATCTBUI K MPaKTHYECKOMY MCIIONB30BAHHIO JAHHOTO
COEIMHEHHUS B Ka4eCTBe KaTOAHOTO MaTepuasa TOITHBHBIX 3IeMEHTORB:

- Ha OCHOBAHUU TIOCTPOEHHBIX « T — Py — 6» ()a30BBIX JHArpamMM pacCUUTaHbI
XUMHUYECKHUE MOTeHUHalbl Kucnoponaa B coeinHeHusX SrCo,.,M,0s.; (M = Ta, Nb,
W, Mo), a Takke ux TepMOIMHAMUYECKHE TApaMeTPEL;



- A coenunenuit SrCo;..M.Os.; (M = Ta, Nb, W, Mo) nonpo6ro HU3MEepEeHBI
1 MPOAHANN3UPOBAHEl KHHETUYECKHE XapaKTepHCTHKH KHUCIIOPOJJHOIO 00OMeHa:
CKOPOCTE TMOBEPXHOCTHOTO OOMeHa M KOd(dHIHeHT auddy3un, 9To MO3BONHIO
OTPELCITUTE KITHO4eBble SHEPreTHIeCKHe apaMeTpbl HCCIIelyeMBIX MPOIIECCOB;

- IPOIEMOHCTPUPOBAHA CTENEeHHAast 3aBHCUMOCTE CKOPOCTH IOBEPXHOCTHOTO
oOMeHa B Mcclie IOBAHHBIX KOOaIbTUTAX OT NapuuaibHOro JaBlIeHUs KHCI0poa.

HocToBepHocTs  nonyuenupix IKCHEPUMEHMANbHBIX — PE3YIbTaTOB  He
BBISBIBACT Y MEHS COMHEHHMH, TaKk Kak BCe MCC/IEIOBAHHS GhLTH MPOBeAeHsI ¢
MCTIOML30BAHUEM KaueCTBEHHBIX 00pasloB, cOBPeMEHHOIO SKCTIEPUMEHTAIBHOIO
00OpYIOBaHHSA M HadeKHBIX METOIHMK, B TOM 4HCJIe OPHTHHANBHBIX. B yacTHOCTH,
obpamaet Ha ce6s BHUMAaHMe BUPTYO3HOE BnaneHue I'ycekoBoMm P. J1. MeTomaukamu
H3MEPEHHUS PaBHOBECHOIO COAEpPKAHUS KHCIOpOaa M napaMeTpoB KHCIOPOAHOTO
0OMeHa, TO3BONMBIINE ¢ BBICOKOI TOYHOCTBIO W pa3spelleHHeM IOCTPOHUTH
PAaBHOBeCHLIE  (a3oBble  AMArpaMMel W ONperenuTs  KoaG¢UIUEHTE!
[TOBEPXHOCTHOTO OOMeHa ¥ XUMUYeCKOit AuQy3un. V MeHs Takke He BEI3bIBaeT
COMHEHHMSA TPamMOTHOE HCIoNb30Banue ['ycbkoBbiM P . metoznos o6paborku
HQHHBIX, HCTIONB30BAHHBIX [PH OMMCAHWUM TAa30BLIX MPOLECCOB B OOMEHHOM
peakTope.

Caexyer ormetuts, utO PE3YIBTaThl MCcaenoBanus [veekoBa P ]I
ONMyONHMKOBaHB! B YETHIPEX CTaTHAX B BEAYIHX HayYHBIX KYPHalaX 1o npoduo
Anccepraunn. PaGoter I'veskoBa P JI 3maxomir Hay4HOH 0O0LIeCTBeHHOCTH,
00CYX1aTHCh Ha HAYYHBIX CeMHHapax # KOHQepeHIHX.

IIpakTHyeckas 3HaunmocTs MPEACTAaBACHHBIX B paloTe pesynsTaToB
COCTOHT He TOJILKO U He CTONIBKO B MOMYYeHHH JeTa bHOMN HH(OpPMaLHK 0 (ha30BEIX
AHarpaMMax 3aMelleHHEIX KOGalbTHTOB CTPOHLKS 1 JAEMOHCTPALUX BO3MOXHOCTH
CTPYKTYPHOH W XHMMYECKOH cTabuam3ammu MICPOBCKUTHON (a3el ¢ momousio
BBICOKOBAIEHTHBIX KATHOHHBIX 3aMeIleHuit, HO U B Pa3sBUTHHU 001IeH MeTOLONOrHK
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MTApaMETPOB UX KHCJIOPOJHOTO 0OMEHa ¢ ra3oBoii ¢asoii. Passutsie mertommxm
MOTYT OBITH HCIOJNB30BaHbI B APYTUX 11ab0paTOPHAX, 3aHUMAIOIIIXCS KHCJIOpO/I-
MPOBOIALMMH coenHeHuAMU. KoHKpeTHBIe PE3YIBTATHI 110 BIMSHUIO KATHOHHOTO
3aMelleHuss B KOOAlbTHTAaX CTPOHLMS Ha MapaMeTpbl KHCIOPOAHOTO 0OMeHa,
noxy4dennsle I'ycskoBbiM P, J1., HecoMHeHHO OKaXXYT BIIMSIHME HA UCCJICJOBAHUS 110
OTNTHMH3ALHK KaTOAHBIX MaTePHaNOB LIS TOMTHBHEIX 3IIEMEHTOB.

Bmecre ¢ Tewm, AMCCEPTALIHS He JIMINEHA PSAIa HeA0CTaTKOB, B OCHOBHOM
OTHOCAIMXCA K 0(OpPMIIEHUIO AWCCEPTAIMOHHON PaboOThI, CTHITIO U3JTOKEHMS, U
PacCTaHOBKE aKLEHTOB B IpeICTaBICHUU Matepuana. Bo-mepBbix, ckiansiBaercs
OUIYIIEHHE, YTO ITUCCEPTAHTy He XBAaTHIO CHII Ha BBIYUTBIBAHUE OKOHYATEIHLHOIO



TEKCTa AMccepTalnu. B pesynbrare, B TekcTe BCTpEUYaOTCs HeeIMHHUHEIE TIPHMeEpSI,
TIe OmnevaTKh MCKaKaloT CMBICH YTBEpKIEHHS M0 MPsAMO MPOTHBOTIOIOKHOTO.
Heckonbko npumMepos:

- «TaKue CeMeHCTBa MePOBCKUTOB KaK (EPPUTEI U KOOANBTUTHI Wel10YHbIX U
LIeJI04YHO3eMeIBHBIX MeTalIoBy (cTp.15)

- «JlonanTel ¢ Gonee BHICOKOH BaleHTHOCTBIO (HanpuMep, Nb** Bmecto Co®)
NeHCTBYIOT KaK axiyenmopbl 3NeKTPoHOB. [ KOMIIEHCALIMH UX OMpuUtamensHoco
3apAda MOKET TIPOUCXOINTB JINOO ceHepayus Jbipok, YTO MOBBILIAET TEKTPOHHYIO
MPOBOAMMOCTL  p-THMaA, 1nbO0  0Opasosanue TIONOKHUTENBHO  3apsiKeHHBIX
KUCI0podHelx eakancuuy (ctp.21,22).

- «lloBepXHOCTHBIII 00OMEH, 3aKIIOYAIOMIMICS B nepexode XUMUUYECKH
aicOpOMPOBAHHOTO ~ aTOMApHOTO  KMUCIOPONA 68 Peulemounviii  KUCI0pod ¢
00paszosaruem KuciopooHol eakancuu WM, HA00OPOT, B gbixode peleTOYHOro
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- «Jlms Mo u W Habmonaetcs o6patusiit adpdext: mpu T>700°C § BO3pacTaeT
u3-3a  MEXaHU3Ma  3apsAZ0BOM  KOMMEHCAUWH,  mpebviowieco  coz0anus

dononHumenvoix saxarcuii npu samewjenuu Co’" na M°'» (ctp.40).
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Sl IPEKpacHO MOHUMAI0, YTO yKa3aHHEIE TIPHMEPHI, — 3TO He Oonee, yeM
OTIEHaTKH, HO XOTe/10Ch, YTOOBI B HAYYHOM TPY/e HX OBLTO CYIIeCTBEHHO MEHbIIIE.

MoXxHO TmONMeHAT: aBTOPY 133 HECKONBKO H3GBITOYHOE VBJIEYEeHHE
BTOPOCTENICHHBIMH 3a1a4aMHi. B 9acTHOCTH, CIMIIKOM MHOTO BHUMAHMS yeNeHO
PacueTy TIOTHOCTH 3/1€KTPOHHBIX COCTOAHHH M3 TEPMOAMHAMHYECKUX IaHHBIX.
«Mortentk KecTKHX 30H» OYeHb XOpOIIa CBOCH HAMTIATHOCTBIO JITS WIUTFOCTPALIUK
KauecmeenHoeo  BIMAHWA  DNIEKTPOHHOM CTPYKTYphl HA HHTEpKaISIHOHHbBIE
[TPOLECCHI, HO OHA MaJo MPHUTOAHA [UIs MOy YeHHUs YUCIIEHHBIX JaHHBIX. B cMeXHOi
00MacTH DU3MKH TBEPAOTO Tella eCTh CYIIECTBEHHO Gollee 3 (peKTUBHBIE CIIOCOOHI
HCCJICI0BaHUA 30HHOH CTPYKTYpbl. CKa3aHHOE He 03HAuaeT, YTO JAHHBII pazzaen
AMCCEPTAUMOHHON pabOThl M3/MILEH, HO CIMIIKOM OOIBLION AKIEHT HA 30HHOM
CTPYKTYPE, MO-BUAMMOMY, OTBJIEK BHHUMAaHUE AMCCEPTAHTA OT OCHOBHOM TeMbl U
MOKHO BBIACIUTL HECKOJBKO BOIIPOCOB, KOTOpPBIE aBTOPY SBHO CIIEIOBANO ObI
paccmoTpeTs Hosiee MoaAPoOHO:

1) B mccepraunonnoii pabore nana 00pa3oBO YeTKas M siCHas MOCTAHOBKA
3a/a4M: pa3paboTka MOIXOMOB K CTPYKTYPHOH H XHUMHYECKOH CcTabHIn3anuu
KHCJIOPOA-TIPOBOAAIIMX TEPOBCKUTOB JUISl MCITONB30BaHMs B KadeCTBE KATOIHBIX
MATepHaoB B TOTUIMBHBIX sreMeHTax. Bce 3ammanmpopanubie wccienopanus
npoBeieHbl. M KakoBel pe3ynsTathl? Mcmonb30BaHHBIE 3aMEIeHHs M03BOTHITH
AOCTHYb, TOJHOCTBIO WIM YacTH4HO, noctaBieHHoN wuemu? CTan IH KaTHOH-
3aMEIIEHHBIN KOOANBTUT CTPOHLMS TPUIOIHBIM ISl MCTONB30BAHUS B KAUecTBe



KatopHoro Marepuana? Eciu HeT, To moyeMy, U €CTb JIM JajibHeHIe neperneKTHBEI
y BeIOpaHHOIO rmogxomaa?

2) OOGcyxaenne cTeneHH OKUCIICHUS KobaiawsTa B paboTe BeeTcs B KpaiiHe
MpeAnonoKuTensHoM Manepe: To a1 Co*/Co*", To mu Co*'/Co**. HaGnronaemsie
CTPYKTYpHBbIE Tepexonsl P\-P, wHOrna B mpeanonokuTeIbHOM KITFOYE, WHOIIA B
Oe3anbTepHAaTUBHOM, CBSA3BIBAIOTCS ¢ W3MEHEHUEM CTETICHH OKUCIIEHUS KobanbTa, U
TOYKY Mepexoja yKa3blBalOT KaK CTEIeHb OKUCIEHUs paBHYHO TouHO 3+. [Toyemy
MPH HAJIWYUU TPEUHU3UOHHO OMNpe/lefIeHHBIX KaTMOHHBIX M AHMOHHBIX COCTAaBOB
MCCIIEZIOBaHHBIX 00pa3lloB, HeNb3s OIHO3HAYHO YKA3aTh CTENEHb OKUCIECHUS
kobanbra? Ecnu ecTh (pyHIaMeHTalbHBIE IPUYMHBI, HE TI03BOJISIONINE ITO CeNaTh,
KAKOBbI OHU?

3) Ipw ananu3e KUHETHKN KMCIOPOIHOTO OOMEHA YIIOMMHAIOTCS MapaMeTphl
R — paanyc wactuusl u R — s¢dexTuBHbIN paguyc, KoTopble, Ka3anoch Obl,
SABJIAIOTCSA MPUHLHITHAILHO BaKHBIMH TPH ONpeleieHUH abCOMIOTHBIX 3HAYCHHH
ko>hdunmenToB kucropoaHoil audQysun M MOBEPXHOCTHOTO obMeHa. Hukaxux
MOSICHEHUH JUIs 5THX MapaMeTpoB B TeKcTe He HaHo. UeMy oHM ObLTH paBHBI M 110
KakoMy MNpuHUMIY —omnpenemsumch? KakoBbl BO3MOKHBIE MOIPEHIHOCTH B
OTIpelIe/IeHHH  abconomHbiX 3HAYCHUH KMHETHYECKUX MapaMeTpoB, BbI3BaHHbIE
pasMepHbIMH  haKTOpaMH, TMOpPaMH ¥ TpPaHHULAMHM 3epeH B UWIMHIAPHYECKUX
obpasuax?

VYKa3aHHbIE BBILIE HEAOCTATKH W HEJ0YETHI BCE e OTHOCATCH IO OOJbIIei
4acTH K O(OPMIECHHIO AMCCEPTAUHOHHOH paGoThl M HE MOTYT W3MEHHTH MOETo
[OJIOKUTE/ILHOTO ~ BIIEYATIIEHUA OT COAEpKaHMUA OUCCEPTAMOHHON paboThl
'ycbkoBa P. J1.: cuHTe3a M MpeLu3HOHHOTO HeeIe0BaHs PaBHOBECHBIX « T — Py —
0» JAMarpamMmm IepoBCKUTONONOOHBIX K06ansTUTOB SrCo 1+M O35 (M = Ta, Nb, W,
Mo); HeTpUBHAIBHOTO aHalW3a Ta3000MeHHBIX MPOLIECCOB, TMO3BOJUBIIIETO
ONPEIeNUTE 1N YKA3aHHBIX COeJWHEHHH TOYHBIE 3aBHCHMOCTH IapaMeTpOB
MOBEPXHOCTHOTO KUCIOPOIHOrO 0OMeHa U XUMUYecKoi 1uddy3un oT TeMmepatyphl
W TApUMaNbHOIO JAABICHUS KUCIOPOAA; M, HAaKOHEll, PEeLIeHUs] MOCTABICHHOM
3a]1auu: TEMOHCTPAMU BO3MOXKHOCTH CTPYKTYPHOH CTaGHIM3alMK TIEPOBCKHUTA C
ITOMOIIBIO BLICOKOBAJIEHTHBIX KaTHOHHBIX 3aMelieHni. KoMIuieke Heroab30BaHHbIX
['ycekoBbiM P. JI. momxonoB mo3Boiua MpoOBECTH MCCIEAOBAHMA Ha KaueCTBEHHO
HOBOM ypOBHE H CyIUIECTBEHHO TMPOABUHYThCS B Pa3sBUTHH METOHOJIOTHH
MCCIIEI0BAHNUS OTPOMHOTO M MPAKTHYECKH 3HAYUMOTO KJIacca CII0KHBIX OKCHIIOB.

Pesynbratel gucceprauui, M, B OCOGEHHOCTH, pa3BUTBIE METOIUKH
MCCIICIOBAHNA KUCIOPOIHOH HECTEXHOMETPHH U KHCIOPOIHOTO OOMEHa MOTYT
OBITH PeKOMEH/I0BAHE! K [aIbHEHILEMY UCTIONB30BAHMIO B APYTUX aKaJeMUYeCKUX
UHCTUTYTaX MPU HCCIIEJOBAHUM BCEro CIEKTpa CBOMCTB CJIOKHBIX OKCHJIOB
penKo3eMenbHBIX ¥ nepexonnsix Metamnor (MHX CO PAH, M® CO PAH, UDTT



PAH, ®UAH, UOM PAH, ®TU PAH u ap.). Ocobo BeIzesNO, YTO UHpOpMaIHs o
KHCIIOPOIHOH CTeXHOMeTpuH KPUTHYCCKH BaKHa NPH UCCIEJOBAHMH HE TOILKO
HOHHOTO TPAaHCTIOPTa, HO U BCEX OCTATBHBIX (GYHKUMOHANBHBIX CBONCTR OKCHJIOB.

Takum obpazom moxkuO 3AKIIOYNTE, YTO MpeACcTaBieHHas [ychkoBbiM P L.
AUCCEPTALMA SIBIISETCS 3aBepIIeHHO HayYHO-KBaTH(pHKAUKHOHHOI paboToii,
COICpXKAIIEH BAKHBIE H aKTyalbHble PE3Y/IBTATEl  UCCIICIOBAHUS  KHCIOPOA-
MTPOBOSAIINX MEPOBCKHTOB SrCo M, 035 (M = Ta, Nb, W, Mo). [Tonyyennsie
pe3yIbTaThl 0€3 COMHeHHs PACLIHPAIOT COBPEMEHHYIO METOXOIOIHH HCCIeI0BaAHHS
KHCIOPOIHOH HeCTeXHOMETPHH M KHCII0OPOI-00MEHHBIX MPOLECCOB B CIOKHBIX
OKCHIaX H BHOCST BKJIag B PaspadoTKy (YHKIHOHATBHEIX MaTepHanoB Juis
UEPCHCKTHBHON JHCPIeTHKH. BbICKA3aHHbBIE Bhille 3aMevYaHusl He BIMAIOT Ha
OOHIYIO MONOKHTETBHYIO OUEHKY Imccepraunn. PaGoTa BINONHEHA Ha BBICOKOM
HaYIHOM YPOBHE, MaTepHal H3/OKeH MOCTeNoBATeTbHO U JIOrH4YHO. BeIBOABI M
pe3ynbTatel 000CHOBAaHEI U AOCTOBEPHEL. ABTOpedepaT MOTHOCTBIO OTpakaet
OCHOBHOE  ColepXaHWe IHCCepTaLuM. IIpencrasnennas padota moJaHOCTBIO
OTBeqaeT TpeGoBaHusMm "Tlosomkenus o MPUCYKIEHHH YYEHBIX CTemeHeii»,
yTBepxa€HHoro IToctaHoBIeHHEM [IpaButenscrea PO or 24.09.2013 Ne 842 (B
JIeHCTBYIOLIIE PellaKuum), a ee aBtop, ['ycbkos P. H. HecomHenHO 3aC/IyKUBaeT
PHCYANEHUS HCKOMOTH CTeNeHy kaHaMIaTa XUMHYECKUX HAYK T0 CIeHaibHOCTH
[.4.15 — Xumusa TBeproro Tena.

OduumansHelii onmonent, CTapIUHH HayYHBIH
COTPYIHUK JIaDOPATOPHH BHU3HKH HH3KHX TeMIIeparyp
Denepansroro FOCYIapCTBEHHOT0 GrOIKETHOTO
Yapexnenns naykn ncruryra Heopranuye ckoii XUMHH
uM. A.B. Hukonaesa Cubupckoro otnenenns
Poccwuiickoit akamemmn Hayk (MHX CO PAH)
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«Iloanuces crapiero Hay4YHOro coTpyaHuka nabopatopun GU3NKH HU3KKX
temiteparyp MHX CO PAH JlaBposa A. H. YAOCTOBEPSIIO»
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