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3AKJIIOYEHUE
MdenepanbLHOro rocy1apcTBeHHOro OK0IZKEeTHOr0 00pa3oBaTe/IbHOT0
yupeskIeHHs BbICIIEro 00pa3oBaHus
«MocKkoBCKHI rocyjapcTBeHHbIH YHHBEPCHTET
umenu M.B.JlomoHocoBa»

Jluccepramms «Pa30Bble PaBHOBECHS W TEPMOJMHAMHUYECKHE CBOWCTBA (a3 B
cucremax, oopaszosannbix Fe, Co u RE (RE = Sm, Tb, Ho)» B uacTu npoBeaeHuA pa-
00T 10 CHHTE3y 00pa3lloB, KATOPUMETPHUECKUX MCCIIEOBAHMM, BKIFOYAIOMIHX TEpP-
MUYECKHUH aHaIM3 06pas3LoB, SKCIEPUMEHTAIBHOMY H3y4eHHUIO (ha30BBIX PaBHOBECHH
# (a30BBIX NpeBpalleHtHi, ONpe/eNeHII0 CTaHIapPTHBIX dHTalbIMi 00pa3oBaHus HH-
TEepMETANIHIOB BHINONHEHA Ha Kadenpe Gu3nueckod XMMHH XMUMHUYECKOTO (aKyIib-
teta MI'Y umenu M.B.JloMoHOCOBA.

B nepuon noaroroBku jucceprannu baxeHoBa Mpuna AnexcannposHa o0y-
yajach B OUHOM acnupantype (akyipreTa DKOTeXHONOTUH U HHKkuHMpuHra B HMLL
«Tepmoxumus matepuaiiosy HATY MUCHC no cneunansrocty 22.06.01 — TexHo-
noruu Matepuanos ¢ 01.09.2016 r. mo 30.06.2020 r.; a BmocaencTBHU paborana B
na6opaTopUy XUMHYIECKON TepMOAMHAMUKK XuMHYeckoro daxyasrera MI'Y nMenu
M.B.JIToMOHOCOBA B IOJDKHOCTH BEAYIIEr0 UHKEHEPA.

JIOKYMEHT, TIOATBEPK A0 OKOHYaHHe 00ydeHus B aCIIUPAHTYPE BBIAAH B
2020 r. ®enepaibHbIM TOCYIapPCTBEHHBIM aBTOHOMHBEIM 00pa30BaTENIbHBIM Yupe-
XKIEHUEeM BEICIIEro obpazoBaHust «HanuoHaNbHBIA TEXHOIOIMYECKHUN YHUBEPCUTET
MUCHC». JIoKyMEHTHI, MOATBEPXKAAIOLIME clady KaHIMJATCKUX JK3aMEHOB 110
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®I'BYH UucTutyToM obiuelt 1 Heopranuueckoid xumuu um. H.C. Kypnakosa Poc-
cuiickoii akanemun Hayk (MOHX PAH).

HayuHblii pyKOBOAUTENb — IOKTOP XHMUYECKUX HaykK, XBaH AJsiekcanapa Bs-
yecIaBOBHA, M. 0. 3aB. HMJI xumuueckoii TepMoauHaMuku Kadeapsl GU3HIECKOM
XUMHH XHMHYECKOro (akynbrera DenepaibHOr0 rocyAapCTBEHHOIO OOKETHOrO
00pa3oBarenbHOro yudpexIeHus BbICIIero oOpas3oBaHHa «MOCKOBCKHN Trocyaap-
CTBeHHbIH yHUBepcuTeT uMenu M.B.JlomoHoCcOBay.

[To utoram o6Cy KAeHUs IPUHSTO CleyIolIee 3aKII0UYeHHE.

1. O6mas oneHKa BLINOJHEHHOI CONCKATE/IeM YUeHOH cTeneHH paboThl

Juccepramuonnas pabora BaxenoBoii Mpunbl AnexcanJpoBHbI UMeeT QyH-
JaMEHTAIbHBIA XapakTep C MepCleKTUBON MOCIEAYIOLIEro MpaKkTHYeCKOro MCIoJb-
30BaHMS IOJyYeHHbBIX pe3ysibraToB. OHa MOCBSAIIEHA 3KCIIEPHMEHTAIbHOMY HCCIe-
IOBaHUIO (a30BBIX PABHOBECHH M TEPMOJMHAMUYECKHX CBOMCTB (a3 B cUCTEMAX Iie-
pexonubix (ITM, Me) u penkozemensubix (P3M, RE) merannos, a Takxke onpezaesne-
HMIO CTAHIaPTHBIX SHTAJIBIHNI 00pa30BaHUsA UHTEPMETAIIIM/IOB B CUCTEME U BEISBIIE-
HHIO 3aBHCHMOCTE}l SHTANBIAN 06Pa30BaHMs B PALY TAHTAHOUIIOB.

OObexTaMu MCClIe/IOBaHMs HACTOSIICH PaGOTHl SBISIOTCS CHUCTEMBI, 00paso-
Banusie Fe, Co, Sm, Tb 1 Ho ¢ uncioM KOMITIOHEHTOB He 6oJee Tpex:

° nByxkomrionentHeie cuctemsl Tb-Co, Sm-Co, Sm-Fe, Ho-Fe ;

o TpexkoMiioneHTHBIe cucTemsl Tb-Fe-Co u Sm-Fe-Co;

Bri6op 3THX cucTeM 00YCIIOBIIEH NMEPCIEeKTUBHOCTBIO IPUMEHEHHN CIUTABOB JJAHHBIX
CHCTEM JyIi MPAKTUYECKOrO MPUMEHEHWS W HeJOCTAaTOYHOCTHIO HHpopMaiuu o0
YCIIOBHSAX CTaOUITBHOCTH (a3 B JAHHBIX CUCTEMAX.

JluteparypHble JaHHbIE 1O (a30BBIM paBHOBecHsIM kak B cuctemax Tb-Fe-Co
n Sm-Fe-Co, Tak ¥ JyIsi HEKOTOPBIX OMPAHHYMBAIOIINX OMHAPHBIX CHCTEM (DparMeH-
TapHBI U MIPOTUBOPEYUUBBI, YTO JeJaeT 0OCOOEHHO aKTyalbHBIM YTOYHEHHE XapaKkrepa
(a30BbIX paBHOBECHH B JIaHHBIX CHCTeMaxX B IIMPOKOH 0071aCTH KOHLEHTpalWH H

TeMIeparyp.

o B pesynsTaTe MPOBENECHHBIX MCCIENOBaHMN C MCIOIBL30BAHMEM KOMIUIEKCA
sKcrepuMeHTATBHEIX MeTonoB (COM/MPCA, POA, JITA, kanopumerpuu cdpoca u

pacTBOpeHHsI) MolyyeH OOBEeMHBIH MacCHB HOBBIX 3KCIIEPHMEHTabHBIX J@HHBIX O



¢a3zoBeIx paBHOBecHsiX M (DM3HKO-XHMHUYECKMX cBolcTBax B cucreMax Tb-Fe-Co,
Sm-Fe-Co u Fe-Ho. Ananu3 mosny4eHHBIX 3KCHEPUMEHTAIBHBIX JaHHBIX ITO3BOJIHI
MOJTyYUTh MPOCKIMK JTUKBHIyca H CONUAYyca, AUarpaMMbl IUIaBKOCTH, M30TEPMUIe-
CKHE CEYEeHHs BO BCEM J[HANa30He KOHLEHTPALHWH, MOJHUTEpMUUYECKHE (BEPTHKAIIb-
HBIE) CEYEHHMs [MarpaMMBbl, MOCIIEIOBATEIFHOCTH MPOTEKAOLIMX IIPOLIECCOB (CXEMBI
peaxuuii [laiins). Jlanasle s sHTTENHNA 00pasoBaHus coequHeHui Ho, g3Coy7,12,
Er;.75C017.25, TboCo; u HoFes mpu 298.15 K (25 °C) no3Boiiin BccaenoBaTh 3aKo-
HOMEPHOCTH H3MEHEHHUS SHTANbIUI 00pa30BaHus B psi/ly TaHTaHOM/IOB.

2. JInyHbIi BKJAA COHCKATENJS COCTOUT B aHANIM3e JIAHHBIX JIMTEPATYPHI 110
TeMe NUCCEPTAaIliH, TUIAHUPOBAHUH UCCIICIOBaHUMA, HEIIOCPEICTBEHHOM ITPOBENECHHH
paboT 1o cuHTEe3y 00pa3sloB, KAJOPUMETPUYECKHX HCCIICAOBAHMM, BKIFOYAIOLIUX
TEPMUYECKHI aHAIM3 00pa3lioB, IKCIEPUMEHTAIEHOMY H3yUeHHIO (Pa30BBIX PaBHO-
Becuil ¥ (a30BBIX MPEBPALICHUM, ONPEIeIeHUI0 CTAHAPTHAIX YHTAIBINN 00pa3oBa-
HUSI HHTEPMETAIUTHAOB, 00paboTKe M MHTepIIpeTalliH NOIYYEeHHBIX JaHHbIX, aHATN3E
pe3yJIbTAaTOB HCCIIE0BaHHI C TOCIEeNYOIINM 0QOPMICHHEM UX B BUJE ITyOIHKALIMH.

JInuHbIi BKIaa B pabOThI, OITYOJIHKOBAHHBEIC B COABTOPCTBE: ABTOP COBMECTHO

C coaBTOpamu MyOJMKallii BBITIOJHUI 3KCIIEPUMEHTAbHBIE MCCIIEeIOBaHUs, OCyIlie-
CTBWJ JIeTAJbHBIM aHAIM3 W WHTEPHNPETALUIO TOJTYYEHHBIX 3KCIIEPUMEHTANBHBIX
JIaHHBIX. B paboTax, onmy6IMKOBaHHBIX B COABTOPCTBe, BKiaz baxkenosoii M.A. sBs-
€TCS OCHOBHBIM B YAaCTH ITOCTAHOBKH M IIPOBEIEHUS SKcrepuMeHTOB. lloaroroska
myOMKaluui MoTydYeHHBIX B paboTe pe3ynbTaToB NPOBOAUIACE COBMECTHO C COaBTO-
paMHu.

3. JIocTOBEPHOCTH Pe3yJbTATOB O0YCIIOBIEHa HCIIOJB30BaHHEM anpobHpo-
BaHHBIX METOJIOB IIOJIY4Y€HHUS CILUIaBOB, COBPEMEHHLIX METO/I0B UCCIIEI0BaHMs COCTa-
Ba, MOPGOJOTHH H CTPYKTYPBI IMOJNYyYEHHBIX O0pa3loB (PEHTI€HOCTPYKTYPHBIA H
peHTreHoGha30BbIN aHAIM3BI, MeTAIOrpadus C UCIOJIb30BAHWEM OINTHYECKOW MHK-
POCKOIUHK ¥ CKaHUPYIOLIEeH 3JIEKTPOHHON MHUKPOCKOIIMM, MUKPOPEHTI€HOCTIEKTPaJIb-
HbI{ aHanu3). JlocToBepHOCTh OOecrednBaeTCs TAK)Ke HUCIIONb30BAHHEM COBPEMEH-
HOI npubopHOl 0a3bl U MPOBE/IEHUEM CepUil MapajuieIbHBIX 3KCIIEPUMEHTOB C II0-
JyH4eHUEeM CXOJSIIUXCS Pe3yIbTaToB, KaluOpOBKM NPUOOPOB C NPUMEHEHHEM PEKO-

MEHJIOBaHHBIX CTaHAApPTOB, 00PabOTKOH SKCINEPUMEHTAIBHEIX AAHHBIX C HCIIOJIB30-



BaHWEM CTaHIapTHOTO MporpamMmHoro obecnedeHus. Pe3ynpraTsl paboTEl NPOLILIHA
npodeCCHOHANTBHYIO KCIEPTH3Y U OMyOIUKOBaHBI B MEX/yHAPOJHBIX PELEH3HpYe-
MBIX JXypHaIax.

4. Hayuynasi HOBH3Ha paboThbl OIIpeIesAeTCs TEM, YTO B HE BIIEpBBIE:
@ SKCIIEPUMEHTAIBHO BO BCEM IHANla30HEe COCTABOB MCCle0BaHa (DasoBasi aAua-
rpaMMa IBYXKOMIIOHEHTHOM cuctemsl Tb-Co, HOATBEPKEHO CYIECTBOBAHHUE BOCH-
MM HHTepMeTauyeckux coenuuenuit Tb,Coy;, TbCos, Tb,Co;, TbCos, TbCoy,
Tb4Cos, Tb;Co; m Th3Co; ycTaHOBIEHBI TUIT M TTAPAMETPHI PEAKIIUH, ITPOTEKAIOLINX
B CHCTEME;
° MIOCTPOEHBI MPOEKIUK JIMKBHIyCa M CONMJYca, AUArpaMma IIaBKOCTH, H30-
tepmuyeckue cedenus mpu 1200 u 1000 °C cucremsr Tb-Fe-Co Bo Becem nmanaszoHe
KOHIICHTpAIIHii, 8 TaK)Xe MOJUTSPMUYESCKHE (BEpTHKAJIbHBIE) CEYEHHs JMarpaMMEl C
conepxxanuem tepbust 20, 30 u 40 at.% Tb, npennoxxeHa nocienoBaTeNbHOCTE IIPO-
TEKaIOLMX IPOLECcCOB (CXeMBbl peaKIuii);
® ycTaHoBleHo, yTo coenuHenus Thy(Fe,Co),;, Tb(Fe,Co); u Tb(Fe,Co), obpa-
3yIOT HeINpepbiBHBIE PsiAbl TBEPABIX PacTBOPOB, ﬁpH sToM coexuHeHus TbCos u
Tb,Co; uMeroT camble IKMPOKKE 001aCTH FOMOTEHHOCTH Cpe/id ABOWHBIX (a3, a 00-
JIACTH TOMOTEHHOCTH OCTAJIBHBIX (Da3 3HAYUTEIBHO YIKE;
° HccleoBaHa 00JacTh ¢ BBICOKMM coJiepaHueM camapusi B cucreme Sm-Fe;
o METOJIOM KaJIOpUMETpUH cOpoca U pacTBOPEHHUs: SKCIIEPUMEHTAIBHO ONpejie-
JIeHbl 3HAYEHHS CTAaHAAPTHBIX SHTANbNMA oOpazoBanusi HojggCoy712, Ery75C0172s,
Tb,Co; u HoFe; mpu 298.15 K (25 °C).

B pe3ynpTaTe MpOBEAESHHBIX UCCIICIOBAHUN YTOUHEHBI:
® JHarpaMMbl COCTOSIHHSI JIByXKOMITOHEHTHbBIX cucTeM Sm-Co, Sm-Fe u Ho-Fe;
B MOCTPOEHBI YTOYHEHHbBIE MPOEKIIMU JUKBHUILYCa U CONUIyca, THarpaMMa IiaB-
KocTH, uzotepmuueckoe ceuenue npu 1000 °C u npepioxkeHa cxema peakiyy B CH-
creme Sm-Fe-Co. YcTaHOBIEHO, 9TO B CHCTeME IIPOTEKAIOT albTepHAaTHBHEIE (I10
CpPaBHEHHIO c PeINIOKEHHBIMHU paHee) peaxkuuu Lyp+SmCos &2
Smy(Fe,Co)y7+ SmyCoy, Lys+ SmyCo; 2 Smy(Fe,Co)jz+ Sm(Fe,Co); u Ly &
(ySm) + Sm(Fe,Co),+ Sm3Co. IToareepxmeno cymectBoBanue ¢az SmsCojp u

Sm;sCo,, uaeHTUhUIHPOBaHEI (ha30BBIE PABHOBECHS C UX yUAaCTUEM;



o VTOYHEHO 3HAUEHHWE CTAHAAPTHOM SHTANBIUH OOpa3OBaHUSA COEUHE-
HUss TbyCoy; mpu 298.15 K (25 °C).

5. llpakTHyeckasi H TEOpeTHYECKAs 3HAYUMOCTh paldoThI:

B pesynbrate mpoBemeHHBIX UCCIENOBAHHHA MOMY4YeH MACCUB 3KCIEPUMEHTAIBHBIX
OaHHBIX (mapaMeTpoB (ha30BBIX MNpPEeBpALICHUM, YCIOBHH (Da30BBIX PABHOBECHM M
TEPMOJUHAMHYECKHX CBOMCTB MHTepMeTaunaoB cucreM Sm-Fe-Co, Tb-Fe-Co, a
TaK)Ke HEKOTOPBIX o0pa3yrwomux ux nojacucrem u cucrembl Fe-Ho), HeoOxonuMeli
IUTSI OLICHKH YCJIOBHH ITOyYE€HHS U IIPOTHO3a CTA0UIBHOCTU METAIIIMYECKHUX CILIABOB
3aJaHHOTO COCTaBa U CTPYKTYphl. COBOKYIIHOCTH ITOJIyYEHHBIX JAaHHBIX IO3BOJISET
BBIOpPaTh ONTHMAIBHOE COJCp)KAaHHE OCHOBHBIX M JICTHPYIOIIUX KOMIIOHEHTOB H
YCIIOBHSI TEPMOOOPabOTKH MaTepHaJIOB, IPEIJIOKUTh METOBI CUHTe3a OJHO(]A3HBIX
TIOJTMKPHUCTAINTAYECKUX U MOHOKPUCTAIUIMYECKAX MaTEPHAIIOB.

3HAYMMOCTh Pe3yJIbTATOB UCCIeoBaHus s (DyHIaMEHTAIbHON HayKH OIpelesseT-
CS TE€M, YTO TOJIy4YEHHBIe CBEJCHUS O TePMOAMHAMHUYECKHX CBOMCTBAX MHTEPMETall-
JUOB ¥ JUarpaMMax COCTOSHHMH [BYX- U TPEXKOMIIOHEHTHBIX METAIHYECKUX CH-
CTeM SIBIIFOTCS HEOTHEMJIEMOW YacThIO TEOPETHYECKOro (yHIaMeHTa pa3padoTKu
HOBBIX KOHCTPYKIIMOHHBIX M (DYHKIIMOHAIBHBIX MAaTepUalioB C 3aJaHHBIM KOMILIEK-
coM (hYHKIHOHATBHBIX CBOMCTB. OHM HEOOXOAMMBI KaK JUIS ONTUMM3ALMK yCITOBUI
TIOJTy4eHHUs] OMHAPHBIX WM TPOHHBIX ciiaBoB Ha ocHoBe Fe, Co, Sm, Tb u Ho, Tak u
TIPU MIOMCKE HOBBIX 00J1acTell MPUMEHEeHUSI MaTepUaioB Ha HX OCHOBE.

6. TexcT muccepTadH COOTBETCTBYET YCTAHOBJIEHHBIM ITpaBWIIaM HAy4HOTO
LIUTHPOBaHUS, OHOIHOTpaduIeckue CChUIKA 0(POPMIICHEI KOPPEKTHO.

7. JlnccepTalMOHHOE HMCCIEeOBaHHE MO0 CBOEMY COACPIKAHHIO COOTBETCTBYET
cneayromuM nynktaMm [lacnopra cneruansaoctu 1.4.4. @usudeckas XuMHUS (XUMH-
YeCcKUe HAyKH):

[1.2. DxcnepuMeHTalbHOE OINpeleeHHe TEePMOAUHAMUYECKUX CBOMCTB Be-

IIEeCTB, PacyeT TEPMOAHHAMHUYECKUX (BYHKLUI NPOCTHIX U CIOKHBIX CUCTEM, B

TOM 4YHCJIe Ha OCHOBE METOIOB CTATUCTHYECKOH TEPMOAMHAMHUKH, M3y4EHHE

TEPMOIMHAMHYECKHX acleKTOB (ha30BBIX TpeBpalIeHHi M (Pa30BBIX MEPEXo-

JOB.



I1.12. ®U3KKO-XHMHYECKME OCHOBBI IIPOLIECCOB XMMMYECKOH TEXHOJIOTHH HU

CHHTE3a HOBBIX MaTepHalioB

8. OCHOBHBIE H/IEU U TOJIOXKEHUS pabOTHI H3/I0XKEHB] B 7 Hay4YHBIX paboTax aB-
Topa o61muM obseMoM 3,6 ILJI., B ToM uucie 4 nmyOGnukanusx (o6bsemom 3,4 1.J1.) B
pElIEH3UPYEMBIX HAyYHBIX H3JAHHSX, peKkomeHgoBaHHBIX BAK npu MunoGpHayku
Poccuu myist myOnuKanuy pe3ynpTaToB AUCCEPTALIMH.

1 Bajenova, J. Shakirova, A. Khvan, V. Cheverikin, E. Zanaeva. Experimental

investigation of the phase equilibria in the Tb-Co and Tb-Co-Fe systems and

magnetic properties of phases //
Materials Today Communications. 2022. Vol. 32. P. 103960.
https://doi.org/10.1016/j.mtcomm.2022.103960 (1.25 meuaTHbIX JucTa / BKIAL
baxenooit U.A. 65%; Q2)

2 Fartushna, I. Bajenova, J. Shakirova, A. Khvan, V. Cheverikin, E. Zanaeva.,A.

Kondratiev. Experimental investigation of the phase equilibria in Co—Fe-Sm

system with special attention to the effect of Fe substitution in structure and

magnetic properties of intermetallic phases// Intermetallic. 2022. Vol. 143.P.
107502. https://doi.org/10.1016/j.intermet.2022.107502, (0.9375 me4arHbIX

mucrta / Bkiaja baxenosoit MLA. 65%; Q1)

3 1.A. Bajenova. E.V. Gvozdeva, A.V. Khvan, V.V. Cheverikin. An experi-

mental investigation of the formation enthalpies of intermetallic phases in the
TM(Co,Fe)-REM(Tb,Ho.Er) systems// Thermochimica Acta. 2023. Vol.
729.P. 179606. https://doi.org/10.1016/j.tca.2023.179606, (0.8125 neuaTHBIX

nucra / Bknayg baxenosoit M.A. 85%; Q2)
4 Bajenova, J. Shakirova, A. Khvan, V. Cheverikin Experimental Investigation

of Phase Equilibria in Fe—Ho System Russian Journal of Physical Chemistry A,
2022, Vol. 96, No. 12, P. 2591-2597.
https://doi.org/10.1134/S0036024422120056. (0.4375 neuaTHBIX JHCTa / BKIAL
BaxxeHosoit M. A. 85%; Q4)

Cenenusi 00 anpodanuu padoTEL:

PesynbTaThl WCCIIEIOBAaHMIN MPEICTABICHBI U 00CYKIEHBI B 3-X JIOKJIa[ax Ha

npoduibHbx KoH(peperiusax: XXIII International Conference on Chemical Thermo-



dynamics in Russia, 22-27 asrycra 2022 rox, Kazans, Poccus, XIX Poccuiickoit
eXeroHoH KOH(GEPEHIMH MOJIOBIX HAYYHBIX COTPYAHHKOB M aclUpaHToB DU3HKO-
XHMHSI ¥ TEXHOJOTHs HEOpraHHYecKux Mmatepuaios, (18 - 21 oxrabps 2022 rona,
Mocksa, Poccust), MexyHapogHoM MonofexHoM HaydHoM dopyme «JIOMOHO-
COB-2023» (anpens 2023 r., Mocksa, Poccus).

WUccrnenoBanus BRIMONHSINCE NpH GUHAHCOBO# moaneprxkke rpanta PHD Nelg-
73-10219 P, a Taxke MuHucTepcTBa HAyKH M BBICIIEro odpasoBaHusi Poccmickoin
®ezepany B paMKax IPOrpamMmbl IMOBBINIEHHsS KOHKypeHTocrmocobHoctn HUTY-
MUCHUC (No K2-2019-003), coracHo yka3y mpaButenbcTsa oT 16 mapra 2013, N
211

Pesynpratel pabotel orMedeHs! npemueit Jlappu Kaypmana na Mexnysapon-
noi xoudepeniun CALPHAD XL VII B Cunranype, 2019.

9. B cBOMX HAy4HBIX TPY/AaX COUCKATENb BBISBHJI 3aKOHOMEPHOCTH B U3MEHE-
HUM XapakTepa ()a3oBbIX PaBHOBECHH MW KpHcTanu3anuu B cucremax Sm-Fe-Co,
Tb-Fe-Co, a Takke HEKOTOPBIX 00pa3yloluX MX IOJACHCTEM U CHCTCMBI Fe-Ho) B
IIUPOKOM 00JNIACTH TeMIepaTyp U KOHUeHTpaiyi. Takxe aBTop Mosly4dul HOBbIE 3KC-
MepUMEHTAIbHBIC JaHHbIe ITO DHTAIBIHMAM 00pa3oBaHMs MHTEPMETAJUIUIOB M3 yKa-
3aHHBIX CHCTEM, ITO3BOJIMBIIMX WCCIIEOBATh 3aKOHOMEPHOCTH HM3MEHEHHsS 3HTallb-
MM 00pa3oBaHus B Py JTaHTAHOHIOB.

Taxkum obpazom, aucceptaius «DPa3oBble PAaBHOBECHS H TEPMOIUHAMUYECKHE
cBolicTBa (a3 B cucTeMax, oopazosannbix Fe, Co u RE (RE = Sm, Tb, Ho)»
Baxenosoii Mpunbl AlleKCaHAPOBHBI COOTBETCTBYET TpeOOBaHMAM, YCTAHOBICHHBIM
noctanosieHueM IIpasurensctBa PO ot 24.09.2013 Ne 842 (pexn. ot 16.10.2024) "O
TIOpsIZIKE MIPUCYXKJEHHUS yaeHbIX cTenieHer" U [lonojkeHreM O NpUCYKACHHH yHEHBIX
crenieneii B ®OI'BYH MWuHcTHTyTe oOOEld M HEOPraHW4ecKOM XHMHH UM.
H.C. Kypuakosa Poccuiickoit akagemun Hayk (MOHX PAH) k puccepranioHHbIM
WCCIIe/IOBAHMAM, HAa OCHOBAHHUH BBIIICYKa3aHHBIX IIYHKTOB.

IKcnepmuoe 3aKIIOUCHUE O 603MOMCHOCHU OMKPbINO20 OnyOIUK0SAHUA
PYKORUCU OUCCEPMAYUN HA COUCKAHUE YYEeHOU CMeneHu KaHOUdama HAyK u ae-
mopegepama ouccepmauuu RPUIAZACHCA.

ITpeacraBiieHHas JuccepTays peKOMEHIYeTCs K 3allliTe Ha COUCKaHWe yde-

HOM CTENeH! KaHIUIaTa XUMHUECKHX HayK 10 HaydHO# crerpanbHOCTH 1.4.4. Gusu-



[TpencraBienHas AuccepTalus PeKOMEHIYeTCs K 3allliTe Ha COMCKaHue yde-
HOM CTENeHH KaHIu/JaTa XMMAYECKUX HAyK 110 HayuHO# crenuansHocTH 1.4.4. dhusu-
yeckass Xumusl (10 XMMHUYECKHX HaykaM) B aucceprauuonHom cosete 01.4.004.93,
MOHX PAH.

3akiO4YeHHe TPUHATO HA 3acellaHuu Kadenapsl (QU3MYECKOW XMMHH XHMHYe-
ckoro (akyiasrera MI'Y umenu M.B. Jlomonocosa. IIpucyTcTBOBano Ha 3ace/laHuu
460 yen. Pe3ynpTaThl TONIOCOBAHUS: «3a» — ¢ Yell., KIPOTUB» — _C HeJl., «BO3/IepKa-
n0ck» — [ 4enl., mpoTokos Ne 4 ot «/¢ » utons 2023 r.

N.0. /lekana

XUMHUYECKOT0 (paKybTeTa
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