SAKIIOYEHHUE

KOMHCCHH AuccepTanoHHoro corera 24.1.086.01 na 6aze MHX CO PAH
10 JUCCEPTAlii Ha COMCKAHUE YUCHOU CTEIEeHHU JOKTOpa XMMHUYECKUX HAyK
Kysnenosa Aprema Bopuconua «®a3oBbie paBHOBECHS, H30MOPPH3M M ONTHYECKHE CBOMCTBA
CJIOKHBIX OOPATOB PEIKO3EMENIBHBIX 3JIEMEHTOBY
110 crienuanbHOCTH 1.4.4. Ousnueckas XUMUs

Komuccus  nmuccepranmonsoro cosera 24.1.086.01 wna 6aze OI'BYH UucrturyT
Heopranudeckoit xumuu uM. A.B. Hukomaesa CO PAH B cocrage: npezcenatesst — J0KTopa Gpu3nuKo-
maremaTnueckux Hayk Haposamuuoro Biagmmmpa AxkmmoBHYA, YIEHOB KOMHCCHH — JIOKTOpA
¢usuko-marematnyeckux Hayk I'pommiioBa Cepresi AJieKcaHIpOBHYA, JOKTOPAa XMMHYECKHX
Hayk, nouenra Illyouna FOpus BukropoBuua B coorBercTBuu ¢ 1. 31 ITosioxeHHsT 0 COBETE 110
3alllUTe JIUCCEPTAllMii Ha COMCKAHWE YUYCHOH CTENeHM KaHJuJIaTa HayK, Ha COUCKAHWE YYCHOM
CTCTICHH JIOKTOpa HayK, yTBEPXKIACHHOIro npukazoM MunoOpuayku Poccun ot 10 HOsiOpst 2017 1.
Ne 1093 (B pen. ot 14.12.2023 r.), Ha OCHOBAaHUHM O3HAKOMIJICHHSI C JUCCEpPTALMEN HA COMCKAHHUE
YUYEHOM CTENEHH JOKTOpa Xxumudeckux Hayk KysznemoBa Aprema BopucoBHYa U COCTOSIBIIEroCs
00CyXIeHHsI IIPUHSJIA CIIeIYIOIee 3aKIF0UYeHHE.

1. Couckatenb y4eHOH CTeleHH MOKTOpa XHMHYECKHX HayK COOTBETCTBYET TPeOOBaHHUSIM
1. 2-4 Ilonoxenus o nmpucyxaeHnn ydensix creneneil (yrB. [locranoBnenuem [lpaBurenscrBa
Poccuiickoit @enepanuu ot 24.02.2013 r. Ne 842 B pexn. or 16.10.2024 r.), He0OOXOUMBIM IS
JIOITyCKa €ro JIUCCePTALUU K 3allHTe.

2 Juccepranmss Ha Temy «®a30Bble paBHOBECHs, M30MOP(H3M U ONTHYECKHE CBOMCTBA
CJIO)KHBIX OOpaTOB pEAKO3EMEIBHBIX JJIEMEHTOB» B IIOJHOM Mepe COOTBETCTBYET IaclopTy
cnenuanbHocTy 1.4.4, Ousudeckas XUMUs, K 3alliTe 110 KOTOPO# npejacrasBieHa padbora.

3. OcCHOBHBIE TIOJIO)KEHUSI W BBIBOJBI JMCCEPTAIIMOHHOTO MCCIEIOBAHUS OTpaXKeHbl B 34
CTaTbsX, onyOsukoBaHHBIX Ky3nemoBoiM Apremom bBopucoBuyeM B pOoCCHUCKHX U
MEXTy HApOIHBIX JKypHaJIaX, BXOJAIIHX B [lepeueHs perieH3upyeMbIX Hay YHBIX U3/IaHUM, B KOTOPBIX
JIOJDKHBI OBITH OITy OJIMKOBaHBI OCHOBHBIE HAYYHBIE Pe3yJIbTAaThl JUCCEPTALUN HAa COMCKAHUE YUEHOU
CTENEHH JOKTOpa HayK, WJIH HWHJICKCHPYEeMBIX B MEXKIyHApOAHBIX HH(OPMALUOHHO-
oubmorpadudeckux cucremax Web of Science u Scopus, 6 narenrax P® na nuzobperenue, a Takxe
B Te3zucax 20 [OKJIAJZOB HA POCCHMCKUX W MEXKIYHAPOJHBIX HAYYHBIX KOH(EpEeHIHsIX.
[TpencraBieHHbIe cOUCKaTeNeM cBeeHus 00 OnyOIMKOBAaHHBIX UM paboTaxX, B KOTOPBIX U3JI0JKEHBI
OCHOBHBIEC HAy4YHbIC PE3yJIbTAThI AUCCEPTAIMH, JOCTOBEPHBIL.

4. OpHrHHAIBHOCTH TEKCTA JiEccepTaliu cocrasisier He Meree 90 % ot o61mero oobema Tekcra;
IUTHpOBaHHE O(QOPMIICHO KOPPEKTHO II0 BCEMY TEKCTY; 3aMMCTBOBAaHHOIO Marepuaa,
UCIIOJIB30BAHHOIO B JIMCCEpTallMM Oe3 CChUIKM Ha aBTopa JIMOO HMCTOYHHMK 3aMMCTBOBAaHUS, HE
0OHapyK€HO; HAy4IHBIX PaboT, BHIMTOJIHEHHBIX COMCKATEJIeM YYSHOU CTeIIeHH B COABTOPCTBE, HO Oe3
CCBUIOK Ha COaBTOPOB, HE BBISABJIEHO. T€KCT JUCCEpTAlUU, MPEJICTABICHHOW B JUCCEPTAllMOHHBIN

COBET, MJICHTHYEH TEKCTY JIUCCEepTaIiy, pa3MenieHHoMy Ha oduimansaoM caiite UHX CO PAH.



9. CospemenHoe pa3ButHe HOTOHHKH TpeOyeT He MPOCTO MOMCKA HOBBIX ONTHYECKHX
MaTepuajoB, a CO3JAHHMS METOJOJIOTMM HX HAIPABJICHHOIO IOJIYYEHHUS] C IIPOTHO3UPYEMBIMH
(YHKIMOHAIBHBIMM ~ XapaKTEPUCTHKAMH. MHOTOKOMIIOHEHTHbIE OOpaThl  PeaKO3eMeTbHBIX
as1eMeHTOB (P3D) TpaguioHHO paccMaTpUBarOTCS Kak OJIMH M3 HauOoJiee MePCIEKTUBHBIX KJIACCOB
COCJIMHEHUM Oarosaps YHHKaJbHOMY COYETAHHIO IMHPOKOW 00JACTH IPO3PAYyHOCTH, BBICOKOM
TEePMHUYECKON CTAOMIBHOCTH ¥ paIMalliOHHON CTOUKOCTH.

B muccepranmonnoit pabore KysnernoBa Aprema BoprcoBuYa BIepBbIE aJanTHpOBaHa H
CHCTEMHO IIpUMEHEHa K OOpaTHBIM COEJUHEHHUSM METOJMKAa OKCIpecc-aHaiu3a (a30BbIX
paBHOBeCcUH Ha OCHOBE JU(PPy3UMOHHBIX Tap, MMO3BOJIUBINAS KOJIMYECTBEHHO ONPEACIUTh I'PAHHIIBI
obacTelt TOMOI€HHOCTH ISl IIHPOKOTO Kpyra COeIMHEHM, B TOM 4KClie, HOBBIX (pa3. biaromaps
TAKOMy IIOJXOJy IIOCTPOEHBI AeTanbHble (pa3oBeie T-x nuarpamMmbl JUIsl KITIOUEBBIX OMHApPHBIX
cucreM 6opatoB P3D: RBO3—MBO3, NazBO3—-RBO3, Sr3B20¢—RBO3, a Takke TPOHHON CHCTEMBI
Na3;BO3-S13B206—RBO3; (R = P3D, M = Al, Ga, Sc). BuepBbie omnpeaeiieHbl 3aKOHOMEPHOCTH
u30Mop(r3Ma B MHOTOKOMIIOHEHTHBIX OOPATHBIX CHCTEMaX CO MIEJIOYHBIMHU U HIETI0YHO3EMeTbHBIMH
2JIEMEHTaMH Ha npumMepe TpoiHbIxX cucteM NazsBO3—Sr3B20s—RBO3 (R = Nd, Yb).

ABTOPOM JUCCEPTALMOHHON PabOTHI CHUHTE3UPOBAHBI U CTPYKTYPHO OXapaKTEPU30BAaHbBI O
HOBBIX cemeicTB OGoparoB P30, Bkimowas coeluHeHUs C M30JMpoBaHHBIMH BOs3-rpynmamu (co
cTpykTypHbiMH TunamMu xaHtuta (CaMgs(CO3)s), Owowmmura (K2Ca(COs3)2) u  oifrenura
(NaxMg(CO3)2), konneHcupoBaHHbIME OJ1okaMu B5O1o 1 rTHOpHIHEIM aHHOHHBIM KapkacoMm. J[aHHbIe
110 3TUM CTPYKTypaM BHECEHBI B MexyHapoanyo 6a3y [CSD. Mcnons3yst BO3MOXXHOCTH IKCIIPECC
METOAMKH TU(Py3MOHHBIX Iap BIIEPBBIC MPOJAEMOHCTPUPOBAHA BO3ZMOYKHOCTH ILI€JI€HANIPABICHHOM
ONTHMHU3ALMU JIIOMUHECLHEHTHBIX U HEJIUHEHHO-ONTUYECKUX CBOMCTB IIyTEM KOHTPOJIUPYEMOIO
CMEINEeHHs coCcTaBa B Ipejenax obacreil rOMOreHHOCTH M3YYEHHBIX CUCTeM. Tak JUIs KpUCTaJIJIOB
La;xTbxSc3(BO3)s mokazaHo, uto wu3oBajieHTHoe 3amemienne La’" ma Tb’' crabummsmpyer
HELEHTPOCUMMETpUUHYI0 (a3y (mp. rp. R32) u obecreunBaeT PEeKOPIAHBIH KBAHTOBBIM BBIXOJ
momuHectieHnuu cBbime 80% npu X = 0.5. BbsiBiIeHBI M OXapakTepU30BaHbl MOP(OTPONHbIE
nepexo/ipl B cuctemax 6oparos P30 (LnBO3-MBOs3, rue M = Al, Ga, Sc).

[lpoBeneHHble  HWCCIENOBaHHS ~ ONTHYECKMX  CBOWCTB  ceMmelcTBa  meHTabopaToB
K7M*"Ro(BsO10)3 (M?* = Ca, Sr, Ba; R = In, Y, Nd, Yb) BuepBbie MO3BOJIMIM KOJHYECTBEHHO
OLEHUTh M PA3JENIUTh BKJIQABI pa3MEepHOro (MOHHBIM pajiyC) U KOHLEHTPALMOHHOTO (haKTOPOB
KaTHOHOB B OIITUYECKHUE CBOMCTBA UCCIIElyEeMbIX KPHCTAJUIOB. ¥ CTAHOBJIEHBI KPUCTAINIOXUMHYECKHE
(baxTopsl, yIPaBIISIOIINE HEJIMHEHHO-ONTHYECKUMHU CBOMCTBaMHU: crabunm3anus
HEIEHTPOCUMMETPUYHBIX (Da3, TOBBIIICHHE MOJSPU3YEMOCTH KAaTHOH-aHUOHHBIX CBS3€H IIpH
3aMELICHUH JIETKUX KaTHOHOB Ha TsKelbie (pocT 3 GEeKTUBHOCTU reHepalui BTOPOH TrapMOHUKH B
psany M= Ca —Sr — Ba mua K7MIna(BsO10)3) H MUHIMH3AIHS OTKJIOHEHHH OT CTEXHOMETPUH JIJIst

COXpaHCHUS KOTCPEHTHOCTHU HEJIMHEUHOT 0 OTKJIMKA.



Pa3paboTanbl moaxoabl K MacmITaOMPOBAaHHUIO NMEPCIIEKTUBHBIX PEIKO3EMENIBHBIX O0paToB
OCHOBaHHBI.e Ha aHaigu3e (a30BBIX PaBHOBECHi, H30MOp(HU3Ma U MPOIECCOB KPUCTAIUIU3AINU U3
pacTBOpPOB-PACILIIABOB.

Pe3ynbrarsl paboThl pacIMpsIFOT COBPEMEHHBIE IPEICTABICHHUS O KPUCTAIUIOXMMUH OOpaToB,
CO3/1al0T HAYYHYIO OCHOBY JUISl IPOTHO3UPOBAHUS COCTaBa U CBOWCTB HOBBIX COEJIMHEHUN M MOTYT
OBITH UCIIOJIL30BAHBI IIPH Pa3pabOTKe NEPCHEKTUBHBIX JIIOMHUHECIIEHTHBIX U HEJIMHEHHO-ONTHYECKUX
MaTepHaJIOB JJIS 3a/1a4 COBPEMEHHOM (POTOHHKH.

Komuccust pekomenayer:

1. Ilpunare k 3amure Ha auccepranuonHoMm cosete 24.1.086.01 ma 6aze MHX CO PAH
JHMCCEPTAlMIO HA COMCKaHHE YYEHOH creneHH JokTopa xumuueckux Hayk Kysnemoa Aprema
BopucoBuua «®Pa3oBeie paBHOBECHs, H30MOP(HU3M M ONTHUYECKUE CBOMCTBA CIOXKHBIX OOpaToOB
PEIKO3EMETIBHBIX DJIEMEHTOBY.

2. VTBepauTh OQHUIMATIBHBIMHI OIIIIOHEHTAMHU:

— byonoBy Pummy CepreeBHy, IOKTOpa XHMHUYECKHX HayK, Ipodeccopa denepanbaoe
rocyapcTBeHHOe Oro/pkeTHOe yupexaeHue «[lerepOyprekuit HHCTUTYT sinepHO# (usuku um. b.I1.
KoncrantunoBa HammonaneHoro wuccienoBarenbckoro IneHTpa «KypuaTOBCKHH HMHCTHTYTY,
r. Cankr-IlerepOypr;

— Hemomusimux Anexkcanapa WMocudosuua, g0oKkTOpa XHMHYECKHX HaykK, Ipodeccopa,
QenepabHOE  TOCYJAapCTBEHHOE OIO/DKETHOE  yupexieHue Hayku MHCTUTYT reoxumuu
uM. A.Il. Bunorpanosa Cubupckoro oraenenust Poccuiickoit akanemun, r. IpKyTck;

— pioyar0 Cepress BacuabeBuua, 10KkTopa (H3MKO-MaTeMaTHYECKHX HayK, mpodeccopa,
@enepanpHOEe  rOCyJAapCTBEHHOEe  OIO/DKETHOE — yupexaeHue — Hayku  «DenepasbHbIi
uccienoBaresibekuii nentp «Muctutyt kxarammsza um. K. BopeckoBa CuOHpCKOro oTaeneHus
Poccuiickoli akagemun Hayk», r. HoBocubupck.

3. YTBepauTh B KadecTBe Beayinedl opranuzanuu PexepanbHoe rocyapcTBeHHOe 0I0KeTHOE
o0pa3oBaTe/ibHOE Yy4YpeskAeHHe BbIcIiero o0Opa3zoBaHusi «MOCKOBCKHII rocyaapcTBeHHbI

ynusepcuter uMmenu M.B. JlomonocoBay.

.¢.-m.H. Hapommuueiii Baagumup AxumoBuy
2« m.p.-m.H. ['pomusioB Cepreii AjiekcaHapoBHY

VZ J.X.H., JOUEHT Iyoun FOpuii BukropoBny
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