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OT3bIB

Beymell OPraHu3al My 0 JUCCEPTANHOHHOM pabore MuxaiioBcxoii 30n AlleKceeBHEI Ha
Temy «HuzkocHMMeTpHYHbIE BHCMYTCOX€EPKAMHE CJI0KHBIE OKCHADBI ¢ KOJOHYATOM
CTPYKTYpOIi: CHHTe3, CTPOeHHe, CBOIiCTBA», NPEACTABICHHYI0 HA COMCKAHHUE YIEHOI

CTEHEHN KaHAMAATa XHMHYECKAX HAYK 1O criennaibaoctu 02.00.04 — ¢u3naeckas xumusn

Jluccepranuonnas paGora MuxailioBCKol 3.A. oTHocuTcs K oGnacTH busmyeckoi
XUMHUH TBEPIBIX KPHCTAINYECKHX MAaTepPHaloB M MOCBAINEHA KOMIUIEKCHOMY HCCJIEJOBaHHUIO
3aMCUICHHBIX COCTaBOB HU3KOCHMMETPHYHEIX MOJNHGIATOB BACMyTa Bi;3M05034:5, a BMeHHO,
PElICHHIO TPOGNEM moJydeHwus, onpenencHus obnactedl  ycroiuumsoro CYIIECTBOBaHHS,
0COOEHHOCTEH  KpHCTALTHIECKOl CTPYKTYpEl,  (QYHKUMOHAIBHBIX, B ToM wHcIe
SNICKTPOTPAHCIOPTHEIX, XapaKTEPUCTHK IOPOIIKOB H kepaMuKkH. KoHKpeTHEIMH 06BexTamu
AUCCEpTALMK SIBUIIMCh TBEPAbIE DPAcTBOPhI C OOLIMMHE bopmynamu Bij3xMexMosO3445 1
Bi13M05-yMeyO34i5, rae Me=Mg, Ca, Sr, Ba, F e, Co, V, monyuennrie Pa3IMYHBIMH METOAAMHU
(TBepaOGa3HbIi cHHTE3, MeToN COOCAXICHHSL, 30]Ib-T€IT> METOL).

Tema puccepramum AKTyaJbHAa KaK B OTHONIEHHMH OGBEKTOB HCCIIEIOBaHMH,
ABJIAIOMMXCS NOTCHIMANLHEIME ()YHKIIMOHAIHHBIMA MaTEpHalaMi ¢ BBICOKOH IIPOBOJUMOCTEIO,
TaK M B OTHOIUECHHH METONOJIOTHH HCCIIEJ0OBAHHS TBEPIBIX CIIOXKHOOKCHIHBIX cucteM. CHCTeMEI
Bi-Me-O (rze Me-meramn) comepxar assl, obnanaromme npakruveckn 100% KHCJIOPOJIHO-
HOHHOA MPOBOAMMOCTBIO, CPaBHUMOH 1O BEJNHYHHE WM IPCBBINIAIOIEH TaKOBYIO IS
CTaOHJIM3MPOBAHHOTO JHOKCHIA [IMPKOHHS TIPH CPEAHUX TeMmeparypax. OnHOH H3 Takux ¢as
ABJACTCS CJIOXHBIH OKCHA BixMo,9Oge (Bi13M0503445), HMerommit YHHUKQJIbHYIO KOJIOHYATYIO
HU3KOCHMMCTPHYHYIO  (MOHOK/IMHHYIO WM TPUKIHHHYIO)  CTPYKTYpYy. Honuposanue
Bi13M05034+5 npuBOIUT K YAYQIICHAIO €ro SNEKTPONPOBOISIMX CBOMCTB, YTO II03BOJISET
TIpENrioNaraTs NOBONBHO INHPOKHE NEPCIEKTHBEI IS IIDaKTHYECKOTO NPHMEHEHHS NaHHBIX
MATCPUATIOB B KaveCTBE MEMOpPAH 3NEKTPOXHMHYECKHX YCTPOHCTB (KHCIIOPOHEIX CEHCOPOB,
TA30BBIX CENapaTopoB, TBEPJOIO 3IEKTPONMUTA TOIUIHBHbIX 3NEMEHTOB). ONHAKO OTKPHITHIMH
OCTAIOTCA BONPOCEHI, CBS3AHHBIE C BHIGOPOM M 0GOCHOBAHHEM ONTHMANBHBIX METOJMK CHHTE3a,
OIMCAHUEM CTPYKTYDEHI, MEXaHH3MOB IIPOBOXUMOCTH HE3aMEIEHHOT0 M IONMPOBAaHHOTO
Bi;3M0503445. OrtcyrerByer emmmoe MHCHHE O CTPYKTYpe He3aMEeUIeHHOro Bi13M05034:5, u



OCHOBAHHOM Ha € OCOGEHHOCTSX MEXaHHM3Me HOHHOM mpoBoguMoctH. He cdopMupoBana
HEJIOCTHAT MOZeNb XapakTepa M MecTa BHEJIPEHHA TOTO HJTM MHOTO 3aMELJAIOIIEr0 KOMIOHEHTA
B CTPYKTypy MonuGnata BucMmyta, He PaCCMOTPCHBL  BOSMOXHOCTH — KPHCTALT3ALHK
3aMEmeHHoro Bi;3MosOs4.5 B MOHOKIMHHON mmi TPUKTTHHHOA CUMMETpHH. OrcyrctByer
COrTaCOBaHHOCTb B BONPOCAX BIHSHUS HOHa-3aMCCTHTENS Ha (PU3HKO-XMMHYECKHE, B ToM
'HCIIE, NIEKTPONPOBOAAIIME CBOMCTBA CIOXHOIO oxcuza. ITostomy pa6ora, HanpaBlieHHas Ha
PEUICHUE STHX NPOGIIEM, aKTYAIbHA H HMeeT OONBIYIO HAYYHYIO H [IPaKTHYECKYIO 3HAYMMOCTb.

Mucceprannonnas paGora cocrou M3 BBCICHUA, TPEX INIaB, BEIBOJOB, CHHCKa
ATEpaTypsl, BKMOYAOmMero 122 HamMeHOBaHHS, OnHa wm3nOoXeHma ma 152 CTpaHMIax
MalIMHOIIHCHOr0 TEKCTA, BKIIOYas 29 Tabiun 1 63 pucynka. B IICPBOH IaBe pacCMOTpEHsI U
IpOaHAIM3NPOBAHEI JIATEPATYpHEIE AGHHBIC, IIOCBAIICHHEIE PA3THYHEIM COEIMHEHHIM CHCTEMBI
Bi;03-Mo00O;, Meromam ux CHHTE3a H (PU3HKO-XHMHUYECKUM XapakrepuctukaM. IloapoGuo
PaccMOTpEHBI CBOHCTBa ¥ crienupuka CTPYKTYPBI KOJIOHYATBIX MONTHOAATOR BHCMYTa, MIOKa3aHEI
BapMaHTBl  3aMEIICHMS MaTpUYHOIO  COECAMHEHHS BizsMo0;¢O¢o. OtMmeueno, yro
HU3KOCHMMETPUYHbIE MOIHGIATDI BUCMyTa Ha OCHOBe Bi;3Mo05034:5 sBISIOTCH peaMeETOM
HCIIPEKpAINAaOIMXCs MCCICNOBAHUE 1 AUCKyCCHH. Bo BTOpO# riase nama XapaKTepUCcTHKa
HCXOIHBIX COEIMHEHUH, PACCMOTPEHEI METOLEI CHHTE3a M SKCIICPUMEHTANBHEIE METOIHKU
uccnenosanus. Tperks riasa BKmodaer B ceGy OIIUCAHHE U OOCYXNEHHE pe3yIbTaTOB Mo
TIOYCHHIO COCIMHEHMH CeMeliCTBA KONOHYATEIX MONHMONATOB BHUCMYTa, HX CTPYKTYPHBIX
OCOOEHHOCTSAX M TPaHCIIOPTHBIX XapaKTepHUCTHKAX.

Crnexyer ormeruts 60nbmoi 00beM IKCIIEPHMEHTATbHOMN paboTsl, BEIIONHEHHOH
Muxaiinosckoit 3.A. ¢ HCTIOIb30BAHHEM KOMILIEKCA COBPEMEHHBIX METONOB, BKIIIOYAIOLIHX
PEHTreHO(}a30BbIT 1 PCHTITCHOCTPYKTYPHBIN aHATH3, HelTpoHorpaduyeckue UCCJIENOBaHMS, B
TOM 4YHCI€ B 00NAacTH BBICOKHX TEMICPATyp; NCHCHTOMETPHYECKMH W ANIaTOMETPUYECKHi
aHalN3;  CKaHHPYIOUIYIO 3JIEKTPOHHYIO MUKPOCKONHS, JIa3epHBIH SHEProMCIIEPCUOHHEIH
aHaNK3, MPOCBEYHBAIONIYIO SJIEKTPOHHYIO MHKPOCKOITHIO, HMIICIAHCHYIO  CTIEKTPOCKOIIHIO.
Kommnexcueii moaxon, IMWPOKHH CHEKTD (HU3MKO-XMMHYECKHX METOJIOB HCCIEeI0BaHM,
BLIIOIHEHHBIX HAa COBPEMEHHOMH npuGOpHO# Gase, ompenensior HECOMHEHHYI0 Hay4HYyJ0
HOBH3HY paGornl. Iloay4ennsie nammnre HAJCKHBI W N0CTOBEPHBI, CAeJaHHbLIE HAa HX
OCHOBC BBIBOJLI H 3aKJIIOYEHHS 000CHOBAHEL,

K nambonee Hay4no 3snagumem i HOBBIM pe3yJIbTaTaM OTHOCSITCS:

- o0lMe 3aKOHOMEPHOCTH CHHTe3a TBEPABIX DACTBOPOB HAa OCHOBE KOJIOHYATOIO
Monubaara BucmyTa Bi; 3Mo05034:5 pasimunsmMY METOaMH;

- BICPBEIC NONYYEHHBIE CEpHH TBEPABIX  pAacTBOPOB Bi;;Mos.yFeyO34i5, Bijs.
«MgM0503445, Bi13Mo5.yCoyO34:5 m Bij3.xCoxM0503445, s KOTOPBIX OIpeReNeHbl IPaHULB!
obmactedf romorenHocTy, CTPYKTYpHBIE TIapaMeTpsl u KOHICHTPAllHOHHBIE HHTEpBAIEI
CYIIECTBOBAHUS MIOIUMOPPHBIX MO bHKAILHIA;

- IPEIUIOXKEHHAs Mozenn CTPYKTYpHl 3aMEIIEHHOro MoaubaaTa Bi;3sMoyoFe, 103415
BHCMYTa, KPUCTAILTH3YIOMIEroCs B TPUKIAHHON CHMMETPHH M MOZENH BBICOKOTEMITEpATypHOIH
MOHOKIIHHHOH (OPMBI 3aMemeRHOro MoIHO/1aTa BUCMYTa Ha OCHOBe Bi, 3Mo0503445

- ICKTPOTPAHCIIOPTHRIE CBOKMCTBA KEpAMHUECKHX MaTepHajIoB Ha OCHOBE 3aMEIIECHHBIX
MONHOIAaTOB BHCMYyTa COCTaBOB Bii3Mos.yFe, 03443, Bij3.xMgxMo05034.5, Bil3M05-yC0y034:!:5 "
Bi;3.xCoxMo05034.5 B [IMPOKMX TEMNIEPATYPHBIX ¥ KOHIEHTPALHOHHBIX HHTEpBAJIAX.

Hayunas smaummocts nammoro HCCIICNOBAHMA NMOATBEPXKIOACTCS TEM, YTO OHa




HHHOBalMOHHOH Poccun" Ha 2009 - 2013 TOIBI», IIpHYEM NIBA MPOEKTa GBUIH BBLITONHEHE! MO
PYKOBOJICTBOM JHCCEPTAHTA.

K KOHKpeTHBIM mpakTHYecky BaxHBIM Pe3ynbTaTaM OTHOCSTCH, IIPEXIE BCETO,

- ¢OpMYITHPOBAHHBIE ONTHMAIBLHELE YCJIOBHS IOJYYCHHS ONHO(ASHEIX MATEPHATOB Ha
OCHOBE KOJIOHYAThIX MOJMONATOB BHCMYTa,

- YCTaHOBJIICHHBIC 3aKOHOMEPHOCTH M3MEHEHHS CTPYKTYPHBIX NapaMETPOB CO€IHHEHHIA
IIpM BapbUPOBAHMH TEMIEPATYDHI, YCIOBHS HEU30TCPMUIECKOTO CIEKAaHHUS, IIOPHCTOCTh H
TCPMOMEXaHHYECKHE XaPAKTEPUCTHKY CIICUYEHHBIX 06pasioB, 9To HO3BOJISET [eJICHANpaBIEHHO
BBIOHpATh M BapbUPOBATD YCIOBHS IOYEHHA MEMODaH JUIA 3MEKTPOXUMHIECKHX YCTPOHCTB.

Bee  Beumeckasanmoe XapaKTepusyeT —Jaucceprauuro  MuxalinoBckoii 3.A.  kak
dbynnamenTansHOe HCCJICIOBaHUE, B KOTOPOM BBIIOJHEHO KOMILIEKCHOE CHCTEMAaTHYECKOE
HCCICNOBAHAE  KNacca  HU3KOCHMMETPHYHBIX — 3aMEIICHHbIX MONMONATOB  BHCMyTa ¢
YHUKQIBHBIMH  KOJIOHYATHIMH ()parMeHTaMu CTpYKTYpel. Halinena B3auMocessp cocrasa,
TEMIICPATYPHBIX W KOHLEHTPALMOHHBIX 06iacTeil YCTOHYHMBOIO CyInecTBOBaHHS, cnenupuKy
CIPYKTYPEL M CBOHCTB TBEPIBIX PACTBOPOB HA OCHOBE BixsMo19Ogs. ITokasaro, uwro mo
COBOKYIHOCTH  JNEKTPOGHM3UYECKHX  XapaKTEpHCTHK, TEPMUYECKOH M CTPYKTYpHOIK
YCTOHYHBOCTH, 3aMEILEHHBIE MOIHGLATEL BHCMYTa C KOJIOHYATOH CTPYKTYPOH MOXHO CUHTATH
HEPCIICKTHBHBIMH MaTepHallaMH IS HCIIOIb30BAHHS B SJIEKTPOXHMHYECKHX YCTPOUCTBAX.

Huccepramuonnas paGora Mpuxaiinosckoit 3.A. npouwra Xopouryio anpobarnuio Ha
MEXKAYHAPONHBIX M POCCHHCKHX KOH(EPSHIMIX (16 Te3ucos Aoknanos). Ilo pesynpraram
paboTs! ommy6iIMKOBaHO 4 CTATHY B XypHayax u3 cnucka BAK.

Huccepranus  xopormmo odpopMIeHa, HamHCaHA  SCHEIM S3BIKOM,  JIOTHYHO
CTPYKTYpupoBaHa. ColepiaHue BbiNoJIHEeHHOI AMCCCPTAUMONHOA paboThl W BBHIBOABLI M3
HEE T0CTATOYHO MOJIHO M TOYTHO OTPAXKEHBI B aBTOpedepare.

ITo Texcty paGoTh! Bo3HEKAIOT HEKOTOPHIC BOIIPOCH M 3aMEYaHUS:

1. Hcxons w3 kaxoii GopMynsr 3amucH mcxommoro MonubaaTa BHCMyTa u TBEPABIX
PacTBOPOB (B YaCTHOCTH, KOJMYECTBa KUCJIOpOoZa B HHX) OBUIM pacCUMTAHBI TEOPETHHECKHE
INIOTHOCTH COEIUHEHMIT?

2. Kaxwe asnextponmsie Marepuanbl  MOTyT OBITb COBMECTHMBI C  JAHHBIMH
SNIEKTPONUTAMHU?

3. Kakue MarHuTHBIE XapaKTEPUCTAKH MOXXHO OXHIATb I HCCIIENOBAHHELX TBEPJIBIX
PacTBOPOB C EPEXOAHBIMH JIEMEHTAMH, B YaCTHOCTH, C JKEJIE30M.

4. UTo MOXHO cKa3aTh 0 BenmumHe CICHEHH OKHCIICHHA METaIOB C NEpEeMEHHOM
BATICHTHOCTBIO (3KENe30, KOGANBT) B HCCIEIOBAHHEIX ¢azax?

5. XoTenock GBI BUAETH pa3jencHue BEJMYHHE! O01IeH POBOAMMOCTH COENMHEHHM I Ha
HOHHYI0O H 3JIEKTPOHHYIO COCTaBISIONHE U ONPEACNICHAS  BENMYMHBl  KHUCIOPOLHOMN
HECTCXHOMETPHH, OCOGEHHO B IUIAHE ee M3MEHEHHS Tpy BapHanuu coctaBa. IloHmmas, uyto
TAKHE HCCICNOBAHMS JOCTATOYHO CIIOXKHEI M JUTHTENBHBI, XOYETCS IIOCOBETOBATH JHMCCEPTAHTY
OOpaTHTE B NaNbHeMHUTEM BHUMAHHE Ha 3TH aCIIEeKTBL

IlpuBeniennsle BbIme 3amevanus me OTPAXAIOTCS Ha OOLIeH IONOKHUTENLHON ONeHKe
pabotsr 3.A. Muxaitnosckoi, KOTOpas HpeACTaBnsieT 6ol 3aKOHYEHHOE (PHIMKO-XHMUYECKOS
HCCIICIOBAHHE, COACPXKAIllCE  Ba)KHEIE PE3YIILTATBI, HMMEIOIME KaK  CYyIIECTBEHHOE
TCOPETUYECKOE, TaK M IPHKIIANHOE 3HAYCHIE.,

Pesynprarer pa6orsr, mo MCC/ICIOBAHHAAM HH3KOCHMMETPHYHEIX MOMMOIATOB BHCMYTa,
MOTYT OBITh HHTEPECHBI I TPaKTHIECKOr0 HCIOB30BAHMS B BEICIIHX Y4eGHBIX 3aBEICHHUSAX
IpH pa3paboTKe KYpCOB KM U TIPaKTHYECKHX 3aHATHH, HampuMep, MockoBckoMm, CaHKT-



HerepGyprckom.  Boporexckom FOCYIapCTBEHHEIX  YHHBEPCHTETAX, Hosocubupckom
HalMOHATIBHOM HCCIIEAOBATENILCKOM YHHUBEPCHTETE, Tomckom HAlMOHAILHOM
HCCIIENI0BATENIECKOM  yHUBepcHTeTe, CubupckoM, IOxHOM denepansHoM  yHuBepcuTere;
TIPENICTABIIATE MHTEPEC I aKaJeMHYECKHX HHCTHTYTOB - HMHcTuTyTa XuM#n TBepnoro Tema
¥YpO PAH, Uucruryra BBICOKOTEMIIEpaTypHOA anekTpoxumun YpO PAH, Huctutyra xumun
KHI{ ¥pO PAH, Hncruryra Heopranuyecko# xumun CO PAH, UnctuTyTa XAMmun TBEPIOro
Tena u Mexanoxumun CO PAH, Hucrutyra Katammsa um. I'.K. bopeckosa CO PAH, Huctutyra
XUMHH cuimkaToB UM. M.B.I'peGenmmkoBa PAH u Texnmyeckux YHUBEpPCHTETOB - CaHKT-
ITerepbyprckoro TOCYZIapCTBCHHOTO SJIEKTPOTEXHHYECKOIO yHHBepcuTeTa «JI3TH» Cankr-
IerepGyprexoro rocymapersensoro TCXHOJIOrM4ecKoro MHCTHTYTa, Cankt-Iletep6yprckoro
TOCYAapCTBCHHOTO MOTHTEXHUIECKOTO YHHBEPCHTETA.

Taxum o6pasoM, npexcrasnennas k 3ammTe quccepranus 3.A. MuxaiinoBckoit spisercs
3aKOHYEHHOH HAYYHO-MCCIENOBATEbCKOM pabotoii. ITomyueHHBIE aBTOPOM  pe3yJIbTAThI
aKTyalbHbI, OPMIMHAIbHBI, JOCTOBEPHEI, MMEIOT Hay4YHYI0O M HPaKTHYECKYI) 3HAYUMOCTD.
3alMmaeMble MONOXEHHS M BBIBOJIEI 00OCHOBaHBI, a MOCTABICHHEIE B JUCCEPTAlUA LETIH
ROCTHTHYTHL. PaGora coorBerctByer TpeGoBanmsm, OPEABABISAEMBIM K KaHAMIATCKHM
AHCCEPTALAM, U3JIOXKEHHBIM B «ITo10)XeHHH 0 nopsizKe NPUCYXICHNAS YICHEIX CTeneHei» (.
9-13), yreepxnennom INoctanoBneHeM [IpaBurenscrea Poccuiickoii Oenepauun Ne 842 or 24
ceHTsAOps 2013 1., a ee aBTop 305 AJekceeBHa Muxaitnosckas, 3aciyxusaer MIPHCYXICHHS
YYCHOH CTENEHH KaHIMIATA XHMHYECKHX Hayk no cnenuameHocTd 02.00.04 — «dpusmueckas
XHMHS».

O13b1B 06GCYXI€EH Ha 3acenaHuu Kadeapbl XMMHYECKOH TEPMOIUHAMHUKY U KHHETHKH
Canxr-ITerepGyprekoro rocynapcreentoro ymmpepcurera 30 mas 2010 r., npoTokonr Ne
91.08/13-04-5. OT3BIB cocTaBIeH A.X.H., npodeccopom U.A. 3sepesoii.
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