OT3bIB
oduIaNbHOTO ONMOHEHTa Ha auccepTaiuio Ky3Henosa Aprema bopucoBuua

«®a30Bble paBHOBECHS, H30MOPH3M H ONTHYECKUE CBOMCTBA CII0KHBIX
00paToB penKo3eMe/IbHbBIX 3J1€MEHTOBY, IPE/ICTABICHHYIO Ha COMCKaHHE yUe-
HOMU CTEIEeHN JOKTOpa XUMHUYECKUX HayK IO crienuansHocTsM 1.4.4. — «Duznde-

CKasd XUMUI»

Juccepranuonnas pabora Aprema boprcorrua moCRsIeHa HCCIEIOBAHIIO (PU3HKO-XUMHIECKIX U
KPHUCTAUIOXUMUIECKIX 3aKOHOMEpHOCTeH (azoo6pazoBanus U U30MOpdH3Ma B CIOKHBIX OopaTax
P33, a Taioke BBIABICHHE B3aUMOCBA3EH MEXIY CTPYKTYPHBIMH OCOOEHHOCTAMH KPHUCTAJIOB M MX

(bYHKIMOHAIBHBIMU ONITHYECKUMHU CBOHCTBAMH.

AKTyaJbHOCTH PabOTHI ONpPEAeNIeTCd PACTYIIUMH TPeOOBaHUSIMY (POTOHUKH, TPEbIBIIE-
MBIMH K HOBBIM ONTHYECKMM MatepuanaM. Pacmmpsromuiics Kpyr NepCIeKTHBHBIX KPUCTAUIIIe-
CKHX MaTepHanoB, K KOTOPHIM OTHOCSTCS ABOMHEIC M TPOWHBIE 60paThl TpeOyeT Iepexoia Ot SMIIH-
PHUYECKOTO [IONCKA U ONMCAHUS OTACIHHBIX COSAUHEHNH K CHCTEMATUIeCKOMY M3ydeHHIO (pa3oBBIX
PaBHOBECUH, KOJIMYECTBEHHOMY OIPENENIEHUIO I'paHull obiacTel TOMOTEHHOCTH U yCTaHOBJICHUIO
(YHIAMEHTATBHBIX 3aKOHOMEPHOCTEH BIMSIHUS pealbHON KpUCTALIMUECKOH CTPYKTYpHl Ha (YyHK-
ITHOHATHHBIE ONITHIECKUE CBOMCTBA CHOXKHEIX OopaToB P33. Pemenue 310 KOMILIEKCHOR ITPobieMBI
OTKPBIBAET MyTh K [IEJIEHANIPABICHHOMY PETYIMPOBAHHIO (PYHKIHMOHAIBHBIX XapaKTepUCTHK MaTe-
PHAJIOB, TAKHUX KaK JIOMHUHECIICHTHEIE ¥ HEJTMHEHHO-ONITHYECKHE CBOUCTBA.

HoBu3na nomydeHHBIX B pab0oTe OCHOBHBIX PE3yJIbTATOB 3aKJIF0YACTCS B HECKOJIBKUX MOMEH-
Tax. Bo-IiepeEIX, B CHCTEMHOM IIPUMEHEHUN METOIa SKCIIpecc-aHaim3a (ha30BEIX PaBHOBECHH Ha OC-
HOBe Ju(PY3HOHHBIX IIap, TO3BOIUBIIUM KOJINIECTBEHHO ONIPENEIHUTh IPaHUIIbl 001IacTell roMOreH-
HOCTH JIJIS IIIMPOKOTO KpyTra COSMHEHUH, BO-BTOPHIX, B CHHTE3€, CTPYKTYPHOM M OIITHUECKON Xapak-
TEepHU3alUU MECTH HOBBIX ceMelicTB OoparoB P32, B-TpeTbHX, NEMOHCTpAiAE BO3MOKHOCTH YIIyd-
IHEHHS OTITHYECKUX CBOWCTB — KBaHTOBOTO BEIXOIa TIOMHUHECIICHIINH U 5Q(QEeKTHBHOCTH reHEpariuu
BTOPO# TapMOHMKH — IyTEM BEIOOpa OIITHMAJILHOI'O COCTaBa B IIpeenax o01acTeldl TOMOreHHOCTH
H3y9IEeHHBIX CUCTEM.

JocToBepHOCTD TOMYYCHHBIX PE3YIHTATOB X 000CHOBAaHHOCTH BBIBOJIOB, IPHBE/ICHHBIX B Pa-
6oTe, obOeceunBacTCS TPUMEHEHHEM KOMIIJIEKCa COBPEMEHHBIX B3aMMOIOTIONHIOMMX (U3HKO-XU-
MHYECKHX METOJIOB, KOTOPHIE COOTBETCTBYIOT ITOCTABICHHEIM 3aiadaM. BoCIIpou3BOANMOCTD DKCIIE-
PHUMEHTAITBHBIX JAHHBIX IIOATBEPXKI€Ha IIPH TOBTOPHBIX U3MEPEHUSAX.

JIauneli BKJIAA JUCCEPTAHTA B TIONyUYEHUH NIPEICTABICHHBIX B paboTe pe3yIbTaToB B~
€Tcsl OCHOBHEIM, O YeM CBHICTENLCTBYIOT 34 OmyOIMKOBaHHBIE PaboTEl, 19 U3 KOTOPHIX 3a IEPBBIM

ABTOPCTBOM.



Anpo6anusi pa6oTsr. OCHOBHEIE PE3yILTATH PabOTH TOTOXKEHH! Ha 20 MEXIYHAPOIHBIX U
poccuiickux KoH(pepeHuusax B mepuon ¢ 2020 mo 2025 romaet 1 omyOnuKoBaHs! 34 CTaThIX B pEllEH-
3UPYEMBIX XKypHAJIaX, BXOAAMKX B iepedeHb BAK u HHIEKCHPYEMBIX B CHCTEMaX HAYyYHOI'O ITATH-
poBanus Web of Science Core Collection, Scopus, RSCI, u3 aux 15 crareii omy6IaKoBaHE B XKyp-
Haitax Q1. Kpome Toro momydeno 6 Ilareuror P®.

JuccepTranua COCTOMT U3 BBEJCHHS, YETHIPEX IJ1aB, 3aKIFOYCHHS, BEIBOJIOB, CIIHCKA JTUTEPA-
Typbl 13 248 HaumeHOBaHuH U 2 npusnoxeHui. O6muit o6beM paboThl cocTaBngeT 273 CTpaHHULEL,
Brmouas 114 pucynkos, 19 Tabnui v 2 TprIoXKeHUs.

Bo BBeaennn 060CHOBaHA aKTyaJTbHOCTH TeMBI, CHOPMYIHPOBAHEI IS)Tb U 3aadl HCCIISI0-
BaHUsI, PACKPHITHI HAyYHas HOBU3HA U IPAKTUIECKAs! 3HAUMMOCTD, a TAKXKE MPECTABIICHbI 3amldIIa-
eMBbIe IOJIOXKEHHUs, CBeJieHus 00 anpodaiuu, Ty OIuKanusx, TMIHOM BKIa/Ie aBTOpa U TOCTOBEPHOCTH
PE3YIIBTATOB.

B nepBoii riiaBe 1aH aHAIATHYESCKAH 0030p JUTEPATYPHBIX JaHHBIX IPAKTUIECKU 1O BCEM
BOIIpOCaM, UMEIOIIIUM OTHOIIEHHE K pacCMaTpPUBAaEMO# MpobieMe, BKIIIOYas KPUCTAIIOXHMIICCKUE
0COOCHHOCTH CTPOCHUs OOPATOB, ONTHYECKHIE CBOMCTBA M3BECTHHIX CHCTEM, PHU3UKO-XHMHYECKAM
3aKOHOMEPHOCTAM, Tpupoe (a3 IepeMEHHOTO COCTaBa B MHOTOKOMIIOHEHTHBIX Ooparax. BrispneH-
HEIE MpoOeIbl ONpeIerId IIENb U 33/Ja4y HACTOSIIETO AUCCEPTAMOHHOTO HCCTeI0BaHuUsl.

Bropas rinaBa mocBsmieHa OMUCAHUIO METOOJIOTHH W TEXHHUKH MPOBEACHUS SKCIICPUMEH-
ToB. KITFOWEeBEIM 3I€MEHTOM pa3paboTaHHOrO METOAMYECKOrO IOAXOoJa cTalla afalTaius MeTojaa
b Gy3HOHHBIX TIap T PKCIpecc-aHain3a (pa3oBbIX paBHOBeCHHA B GopaTHEIX cucteMax. CyTh Me-
TO/IA 3aKTI0YAETCS B JNIATEIEHOM BRICOKOTEMIIEPATY PHOM OTKHIE IUIOTHO CIIPECCOBAHHBIX TaOJIETOK
U3 IPEJIBAPUTENLHO CUHTE3UPOBAHHBIX KOMIIOHEHTOB. [{1s CMHTE3a MONMUKPUCTANIHIECKUX 00pa3-
1I0B IPUMEHSUIICE JBYXCTaUHHEIA TBepAOQa3HbIM CHHTE3 H METOA CKUTAHMS PAcTBOPOB. PocT Mo-
HOKPHCTaLTOB OCYIIECTBIBLICS U3 PAaCTBOPOB-PACIJIaBOB METOAAMU CIIOHTAHHOM KPUCTAIUIN3ALUHT U
POCTOM Ha 3aTpaBKy U3 PACTBOPUTEI C HCIOIH30BAHHEM Pa3JIMIHBIX PaCTBOP-PACIIIIABHEIX CHCTEM.
enTpanpHoe MECTO B CTPYKTYPHOM THATHOCTHKE 3aHSJI PEHTT€HOCTPYKTYPHBIM aHanu3 (MOHOKPHU-
CTaILHBIH ¥ IOPOIIKOBEIN ¢ YTOUHEHHEM TT0 PutBenbay). JIins u3ydeHuss MOHO- ¥ HOHBapHAHTHBIX
paBHOBecHil Ha (a3oBEIX AUAarpaMMax HcHoib3oBanuck Metoasl JTA u JCK. ina uccnenoBaus
OITUYECKUX CBOUCTB IIPUMEHSIJICS TUPOKUE KOMILIEKC METOIOB.

Tperbs riasa spisgercs 0a30BOH, B KOTOPOH IPUBEICHBI PE3YIbTaThl HCCIEOBAaHUS IO da-
30BHIM PaBHOBECHSIM, METO/IaM CHHTE3a H POCTa KPUCTAIIOB ¥ ONITHYECKHUM CBOMCTBAM IOy YEHHBIX
cucteM. CelyeT OTMETHTH KOJIOCCALHBINH 00BEM HCCIIeI0BaHN , BEIIOIHEHHBIX COUCKATENIEM TIPH
npoBeneHur 3THX pabor. [IpuMeHeHue ananTHpoBaHHOM it OopaTHEIX cucTeM ¢ P33 MeTomonoruu

T} Y3HOHHBIX SKCIIEPUMEHTOB IIO3BOJMJIO PAJUKAIBHO YCKOPHUTH KapTHPOBaHME (Pa3soBBIX



JuarpamMMm Juig MHorouucieHHBIX OuHapHbIX (RBO3—MBO;, Na;BO3—RBOs3, Sr3B20¢—RBO3) u
TpodHEIX (NazBO3—-Sr3B206-RBO3) cuctem. KimodeBriM pe3ynbTaToM STHX HCCICHOBAHUN CTAIO
KOJMYSCTBEHHOE ONpEJeNICHIE IpaHul] o01acTell TOMOreHHOCTH IPOMEXYTOUHBIX (pa3. HecMmoTps
HAa TO, 9TO IIEPEMEHHEIH COCTaB AN psjia STHX COSIUHEHUH paHee OTMedalICs B JIUTEpaType, [uama-
30H KOHIIEHTpAIUi X CTaOMIBHOCTHU O HACTOSIIETO BPEMEHN YCTAHOBICHEI He OBLIH.

B xozxe uccienoBanuii OpUIM CHHTE3UPOBAHBI U CTPYKTYPHO OXapaKTEePU30BaHBI HOBEIE Ce-
MeHcTBa CIOXHBEIX OopaToB, BKIogas RSc(BOs), NaSrR(BO3),, KCaR(BOs3)2, LizBasSc3BsO, a
taxke K7MR2(BsO10)s.

JleTampHO U3ydYeHBI IIOMUHECIICHTHBIE M HEJIMHEHHO ONTHYECKHE XapaKTePHCTUKH IOy YeH-
HBEIX cucTeM. Ha mpuMepe psfia CHCTEM IOKa3aHO, YTO MPOCTPAHCTBEHHOE pa3sHECEHHE aKTUBHBIX
MOHOB B KapKACHBIX CTPYKTYpaX H HX pa30aBiICHUE HEAaKTHBHBIMU KaTHOHaMHK 3} (EKTHBHO MOaaB-
JSIeT KOHIICHTPALMOHHOE TYINEHHE JIOMUHECICHINH, 3HAYUTEIbHO ITOBHIMIAS KBAHTOBBIN BBIXOZ.
Oco60 cienyeT OTMETUTH PE3YJBTATH 10 HCCIEAOBAHMUIO BBIXO/Ia TIOMUHECIIEHIINH OT cOCTaBa 00-
pas3toB SmxSci1.x(BO3)4. [Ipu m3MeHeHUH COOTHOMIEH!S S1/SC BBIXO]] TEOMHUHECIICHIIUN U3MEHSETC s
Ha JBa nopsaka. K coxxaneHuro, 3TOT yHUKAJIBHBIH pe3yIbTaT He IOy YHI KaKoro- IH60 00Cy K AeHU
B pabore.

B obmactu HenwHEHHOM ONTHKY OBLIO MTOKA3aHO, 9TO H30MOP(HEIC 3aMENIeH s MOIYT CTa-
OMIH3UPOBATH HENECHTPOCUMMETPHUHEIE (Da3sl, obecmeunBas BRICOKYIO 3(h()EeKTUBHOCT FeHEepalui
BTOpO# rapmouukH (710 4.5 pa3 Beiie KDP). bonee Toro, HOBaTOpPCKUM pe3yIbTaToM CTalo oOHapy-
xenve TeheKTHO-HHAYITHPOBAHHON HETMHEHHOCTH B ()OPMATLHO IIEHTPOCUMMETPHYHBIX MaTepHa-
nax (ganpumep, NazR(BO3)2), uTo 0TKpEIBaeT HOBBIE IepcnieKTUBEL 1uist oucka HJIO-kpucramios.

B derBepToii r1aBe Ha OCHOBE SKCIEPUMEHTAIBHBIX JaHHBIX IPOBE/ICH CUCTEMHEIH aHanu3
U cOpMyIHPOBAHBI KPHUCTALUIOXMMHYECKHE IPHUHIIMIILI, CBI3BIBAIOIINE OCOOEHHOCTH pealbHOH
CTPYKTYPBI COSTMHEHMH ¢ UX QYHKIMOHAIBHBIMU ONTHYECKUMH CBOHCTBaMHU. KiltoueBBIM HHCTPY-
MEHTOM IT0 MHEHHIO aBTOPA, TO3BOJIHMBIIUM B KOPOTKHE CPOKHU IOIYUIUTH OOIMMPHBIH MacCUB JAaHHBIX
0 (pa30BBIX COOTHONICHUSX, CTalla aAalTHPOBaHHAs B NaHHOH paboTe MeToauka quby3nOHHBIX 3KC-
NePUMEHTOB. B OTiIYHe OT TpauImOHHOT0 TOAX0a, TPEOYIOMETO CHHTE3a U UCCIIEI0BAHM JECT-
KOB MHIMBHIAYAIBHBEIX COCTaBOB, MeTOA AUG(Y3MOHHBIX Hap TO3BOJIIET HOIyYaTh HHYOPMAIHIO O
$ba30BBIX MOJISIX W IpaHUNAX oONacTel TOMOTEHHOCTH Ha IHOPSIOK ObICTpee. AHAIN3 IOCTPOSHHBIX
JIFarpaMM TI03BOJIAI BELSIBHTD OTPENENSIONIYIO POJIb COOTHOIIEHU HOHHBIX PAflyCOB B3aHMO/IEH-
CTBYIOIIMX KaTHOHOB. B cHcTeMax ¢ TpeXBaJIeHTHBIMU KaTHOHAMH 3Ta 3aKOHOMEPHOCTD IIPOCIIEIKH-
BaeTcsl HanboJee OTUETIURO.

IIpoBeCHHBIM aBTOPOM aHaIW3 SKCIEPUMEHTANBHBIX JAHHBIX, ITOJy4EHHBIX Ha IIOIHKpHU-

CTAIMAYCCKUX IMOPOUIKax W KpHucCTajlllaX CY6MI/IHHHM€TPOBOFO pasMepa, BRIpAIlICHHBIX MCTOIO0M



CIIOHTAHHOU KPHUCTAITN3aIHH, IIO3BOJIUI HE TOJNBKO IONYy4YUTh HOBBIE HayUHBIE PE3YJIBTAThI, HO H,
YTO OYEHBb BAKHO, OIPENCTHTH I'PAaHUIBI IPUMEHHMOCTH KCIOIB30BAHHEIX DKCIEPUMEHTAIBHBIX
TIOXOZIOB. DTO, B CBOIO OYEPE.Ib, MO3BOJIMIO IPOBECTH CUCTEMATHUSCKUH CKPHHUHT JECITKOB CO-
CTAaBOB U BBISIBUTH HauboJee MePCIEKTUBHEIC COSANHEHHMS.

B 3axr09eHHH N310XKEHBI OCHOBHBIE PE3yIBLTaThl M BEIBOJE! PaOOTHL.

Bmecte ¢ TeM npu YTeHUH TEKCTAa BO3HHKAET Psii 3aMeYaHHUi 1 BOIIPOCOB:

1. B ornasnenun, n.1.2 HeyauHoe BeIpaKeHUE «(opMHpOBaHHE H3oMopduzMay. Uro
9TO O3Ha4aeT?

2. Bo BBeneHun ykasaHo, 9yTO «TeopeTHdyecKHi aHaIu3 BKIIOYAT KPHCTALIOXUMHUE-
ckuii moaxon u DFT-pac4yerst s BepudUKanuu cTpyKTypHBIX Mojeneity. ORHAKO B TEKCTE JIHC-
cepTanuu OTCYyTCTBYIOT pe3ynbTaTel DFT-pacueTos.

3. Ha c1p.42 npusenena Heyadsas ¢pasa «B HayaHOM coobmiecTBe yTBEPIMIOCH MHE-
HHE, YTO "Ha HEKOTOPOM YPOBHE BCE COCTHHEHUSI UMEIOT NeQeKTH ", 9TO MOATBEPIKIACT TOBCEMECT-
HOCTb 3TOrO ABIeHUs». OO1IeN3BeCTHBIN QaKT. ‘

4. Ha ctp.82, 100, 136 B Texcre npuBenena cceuika (degopora u ap., 2013), ogHako B
CIHCKE IUTHPYEMOH JIUTEPaTyPHI €€ HeT.

5. Ha ctp. 124 dpaza «onTuManbHbI cocTaB MaTepHaia paJuKaibHO pa3andyacTcs B 3a-

BUCHMOCTH OT MeXaHu3Ma Bo30yxneHus»? HapepHoe, HA000pOT MeXaHW3M BO30YXKIEHUS OT CO-

crapa?

6. Ha ctp. 134 B Tabn. 14 HeT 0603HAUEHUs COUHUI] H3MepeHNS. MOXHO TOJBKO Jora-
JBIBaThCSI.

7. Ha puc. 49 HeT cocTaBa HCXOIHOHN IMUXTH ¥ KPHCTAILIA.

8.  Ha crp. 147 meynaunas ¢pasza «oba dIeMEHTa ABIAIOTCS AKTHBHBEIME JIOMHHOGDO-

pamu»? DJIeMEeHTHI He MOTYT OBITh JIIOMUHO(DOPAMH.

0. Ha puc 59 He MOHATHO, K KAKAM TEMIEPaTypaM OTHOCATCS PEHTTEHOTPAMMEL

10. B Tekcre muccepTanuy OTCYTCTBYIOT CCHUIKM Ha cOOCTBEHHBIE pabOTHI aBTOpA.

IlpuBenennpie B 0T3bIBE 3aMeYaHHs HE BIUAIOT Ha OONIYIO TIONOXHUTEIHHYIO OLIEHKY JIHC-
ceprauud. Jluccepramus SBIseTCs UENbHBIM, 3aBEPIIEHHBIM U TIyOOKHAM HCCISIOBAaHHEM, KOTOPOE
BHOCHT CYIIIECTBEHHBI BKJIa/l B PU3MUECKYIO XHMUIO MHOFOKOMIIOHEHTHBIX OOPaTHBIX KPACTAIUINIE-
CKHX CHCTEM M UMEET GONBIIOe HAYIHOE ¥ IPAKTHICCKOS 3HAYCHNUE VIS JallbHEHIIero pa3BuTHe Ma-
TEPUAIOBETIECKHX HapaBIeHUH CBA3aHHBIX ¢ Pa3paboTKOM HEIMHEHHO-ONTHIESCKUX H JIIOMHHEC-
MIEHTHBIX KPUCTALIMYECKIX CUCTEM JUISI COBPEMEHHOM (POTOHMKH. |

B menoM xapakTepusys QUCCEPTAllHOHHYIO paboTy IO COBOKYITHOCTH IIOJyYEHHBIX Pe3yJib-

TaTOB MOXXHO KBaJII/I(i)I/IIII/IpOBaTB KakK KPpYImHOC HaAYYHO-TCXHUYCCKOC JOCTUKCHHUC.



 ABTOpedepar COOTBETCTBYET COINECPKAHUIO TUCCEPTALUH.

Cuurar, yro guccepranus Kysnenora Aprema bopucosnda «®a3oBrie paBHOBECHS, U30-
MOP(H3M U ONITUYECKHUE CBOMCTBA CIOXHBIX OOPATOB PEAKO3EMENBHEIX JIIEMEHTOBY SBISETCS CaMO-
CTOSITEJIbHBIM 3aKOHYCHHBIM HAYIHBIM HCCIIEIOBAHUEM, B KOTOPOM PEIICHBI chOopMyIMpOBaHHBIE
AaBTOPOM HAyYHO-TIPAKTHUECKUE 3a/laud, U3YyUCHBI (U3UKO-XUMHUUECKHE U KPUCTATIOXUMHUYECKHE
3aKOHOMEpHOCTH (hazoobpa3oBaHus U U30MOpPHU3Ma B CIOKHEIX OopaTax P30, a Takike BBISIBICHBI
B3aMMOCBSI3U MEXKIy CTPYKTYPHBIMU OCOOCHHOCTSIMH KPUCTAIIIOB B X (DYHKITMOHAIEHBIMH ONITHYE-
CKMMH CBOMCTBAMH, HMEIOIIME CYIEeCTBEHHOE 3HaUeHHe B paMKaX CreluansHocTy 1.4.4. — «Duzn-
geckas XuMus». Jluccepranontas paboTa MOTHOCTHIO COOTBETCTBYET TpeboBanusM [lomoxenus o
TIOPSIZIKE TIPUCYIKICHHS YUCHBIX CTeNeHel, yTBepxaeHHoro [loctanoBnenuem [IpaButensctBa PO
(myHKTHL 9-14), IpenbIBIsIEMBIM K JUCCEPTAIlUsIM Ha COMCKaHHE YU4eHOU CTENEHU JTOKTOpa Hayk, a
ee aBTOp, ApreM bopucornd Ky3HenoB 3aciry’KuBaeT NPUCYKACHHUS YICHOU CTEIIEHH JOKTOpa XHU-

MHYIECKUX HAyK 10 crienuaibHOCTH 1.4.4 - Ou3udeckas XUMHUS.

OduIuaIbHEIH ONMIOHEHT, TOKTOP (HU3UKO-MaTeMaTHUECKUX HayK 110 CIEIMATBHOCTIM «OII-
THKa» U «QU3UKA MOIYIIPOBOIHUKOB U JUIIEKTPUKOBY, IPOGECccop IO CHEHATFHOCTH «hH-
3WKa TBEPAOTO Tejay, MIaBHBIM HAYYHBIN COTPpYAHUK DenepaabHOro rocy1apcTBEHHOro 01
KETHOTO yupexaeHus Hayku MuctutyT reoxumun uM A.I1.Bunorpamgosa Cubupckoro otie-
nennst PoccuiicKoi akaieMIiy HayK, JJa0opaTopus PH3UKH MOHOKPHCTAIIOB, 3aCITy KEHHBIH
IesaTenb Hayi(I/I PO

enomusmx Anekcannp Hocudorua
26.08.2026

Anpec mecra paboter: 664033, r.Mpkytck, yn. @asopckoro la, E-mail: ainep@ige.irk.ru, ten:
+73952511466
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