3akioueHne auccepTannoHHoro copera MI'Y.014.8
0 IUCCEepPTAlliU Ha COUCKAHKE YUCHOM CTeTeH! KaHIu1aTa XUMUYECKIX HayK
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O npucyxnaennn CamuryuiHy Pycnany PunatoBuuy, rpaxnanuny Poccuiickoit
®denepanyy, y4eHOU CTENEHN KaHANIATa XUMUYECKUX HAYK.

Huccepranus «Tepmudeckas CTaOMIBHOCTh MAaTEPHANOB ISl METAJUI-MOHHBIX
aKKyMYJISITOPOBY MO creruanbHOCTH 1.4.15 — « XuMus TBEpIOTo Tejay MPHUHSTA K 3aIUTe
JMCCePTAIMOHHBIM coBeTOM «19» mas 2023 r., mpoTokoa Ne 135.

Cowuckarens Camuryiue Pyciman Punatosud, 1994 rona poxxnenus, B 2018 romy
OKOHUMJ  crnenuanuteT  Du3znko—TexHoJorn4eckoro uHctutyta  DenepanbHOro
roCyAapCTBEHHOTO aBTOHOMHOI'O 00pa30BaTEIbHOTO YUPEKACHHSI BBICILIEr0 00pa3oBaHuUs
«Ypanbckuii  (denepanbHblii  yHHBepcuTeT UMeHH TnepBoro Ilpesunmenta Poccun
b.H.Enpumaa», a B 2022 TOAY OKOHYMJI acCHUPAHTYPy XHUMHUYECKOTO (haKyabTeTa
®denepalIbHOTO  TOCYJIAPCTBEHHOTO  OIOPKETHOTO  00pa30BaTENbHOTO  YUPEKIACHUS
BBICIIIETO 00pa3oBaHus «MOCKOBCKHH TOCYJapCTBEHHBIH YHHBEPCHUTET WMeHH M.B.
JlomoHOCOBa» 1O HANIPaBIEHUIO « XUMUYECKHE HAYKN.

C suBaps 2020 roma mo HaACTOSIIEE BpPEMs COMCKATENb padoTaeT MIIAJIIIUM
HAayYHbIM COTPYJHUKOM Ha Kadeape dJIEKTPOXUMHUU XHMHUYECKOro (hakyapTeTa
denepanbHOrO  rOCyIapCTBEHHOTO  OIOJKETHOTO  00pa3oBAaTEIbHOTO  YUPEKJICHUS
BbICIIETO 00pa3oBaHUsl «MOCKOBCKMI TOCyIapCTBEHHBIM yHUBepcuTeT uUMeHHM M.B.
JlomoHOCOBaY.

JluccepTanus BHIIOJTHEHA HA Kadeapax HEOPraHMUECKON XUMUU U 3IEKTPOXUMHUH
xumMudeckoro  ¢akynbrera  DenepadbHOTO  TOCYJAapCTBEHHOTO  OHOIKETHOTO
00pa30BaTEIBHOTO YUPEKICHHUS BBICIIEro 00pa3oBaHusi « MOCKOBCKUI rOCYAapCTBEHHBIN
yHuBepcureT umeHu M.B. JlomoHOCOBaY.

Hayunsle pykoBoguTenu:

JIOKTOp XMMHYECKHUX HayK, ujeH—KoppecnoHneHT PAH AwntunoB Esrenuii
BukropoBuu, ®enepambHoe  rocygapcTBeHHOe — OmJKETHOE  00pa3oBaTeNbHOE
yUpeXJeHue BhIcHIero oOpa3oBaHus «MOCKOBCKHI TOCYIapCTBEHHBIM YHUBEPCHUTET
uMmenn M.B. JlomoHocoBa», 3aBenyrommii Kageapod SIEKTPOXUMHUU XHUMHUUYECKOTO

daxynpTeTa;



KaHauaar xumudeckux Hayk Jpoxokun Oner AmwxnapeeBud, DenepanbHoe
roCy/apCcTBEHHOE OIOKETHOE 00pa30BaTelIbHOE YUPEXKICHHUE BBICIIETO OOpa3oBaHUS
«MOCKOBCKMI TOCyIapCTBEHHBIM yHuUBepcuTreT mMeHM M.B. JIoMOHOCOBay», Beqylmii
HAYYHBIN COTPYIHUK Kadeaphl SIEKTPOXUMHUU XUMUYECKOTO (aKyIbTeTa.

Od¢urnanbHbIe ONMMOHEHTHI:

VYcenenckas Mpuna AnekcannpoBa — JOKTOp XMMUYECKHX HaykK, JAOLEHT, PenepaibHOE
roCyJJapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIEHHE BBICHIETO OOpa30BaHUS
«MoOCKOBCKHI TOCYJIapCTBEHHBI YHHUBepcUTeT uMeHn M.B.JlomoHocoBa», mpodeccop
kadenpsl pU3NUIECKO XUMUU XUMUUYECKOTO (haKyIbTETa,

Kimssmknn CemeHn HUCOHOBMY — JOKTOpP XMMHYECKMX HayK, HOOUEHT, DenepanbHOE
roCy/apCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE YUPEXKJICHHE BBICIIETO OO0pa3oBaHUS
«MockoBckHil rocynapcTBeHHbIH yHuUBepcuTeT umeHu M.B.JlomoHocoBay», mpodeccop
Kadeapsl XUMUYECKOM TEXHOJIOTUU U HOBBIX MaTEPUATIOB XUMUYECKOTO (aKyIbTeTa;
Utknc [Jlanmun MuxainoBud — KaHAWZAT XUMHYECKMX Hayk, DenepanbHOe
roCy/apCTBEHHOE OIO/KETHOE YyupekJaeHue Hayku DenepanbHbIA UCCIENOBATEIbCKUN
neHtp xumuueckod ¢usukn umenu H.H.CemenoBa Poccuiickoii akagemun Hayk,
3aBeyIONUH 1ab0opaTOpre XUMHUUECKUX UCTOUHUKOB TOKA

JTaJIU TIOJIOKUTENIbHBIE OT3bIBBI HA JUCCEPTALUIO.

Couckatens umeeT 9 onmyOIMKOBaHHBIX pabOT, U3 HUX MO TEME JUCCEepPTallud 5
paboT, B TOM uncie 3 cTaThd, OMyOJUKOBAHHBIE B PEIICH3UPYEMbIX HAYYHBIX JKypHajax,
BKJIFOYEHHBIX B TiepeueHb MuHoOpHayku P®, a Takke MHIAECKCUPYEMbIX B 0a3ax JaHHBIX
PUHII, Web of Science, Scopus u peKOMEHJOBaHHBIX ISl 3aIIUTHI B IUCCEPTAIIIOHHOM
coBere MI'Y no cnetnansHoctH 1.4.15 — «Xumusi TBEp0TO TENA.

1. Samigullin R.R., Drozhzhin O.A., Antipov E.V. Comparative Study of the
Thermal Stability of Electrode Materials for Li—lon and Na—lon Batteries // ACS Applied
Energy Materials. 2021. V. 5. Ne 1. P. 14-19. Umnakt—daktop — 6,959 (W0S), moms
yuaactus — 70%

2. Drozhzhin O.A., Grigoryev V.V., Alekseeva A.M., Samigullin R.R., Aksyonov
A.D., Boytsova O.V., Chernyshov D.Y., Shapovalov V.V., Guda A.A., Soldatov A.V.,
Stevenson K.J., Abakumov A.M., Antipov E.V. Revisited TioNb2Og as an Anode Material
for Advanced Li—lon Batteries // ACS Applied Materials & Interfaces. 2021. V. 13. Ne 47.
P. 56366-56374. Umnakt—daktop— 10,383 (W0S), nois yuactus — 25%.



3. Samigullin R.R., Zakharkin M.V., Drozhzhin O.A., Antipov E.V. Thermal
stability of NASICON-type NasV2(POs)s and NasVMn(POas)z as cathode materials for
sodium—ion battery // Energies. 2023. V. 16. Ne 7. P. 3051. Mmmnakr—dakrop— 3,252
(W0S), mons yuactus — 60%.

Ha muccepramuio n aBTopedepar mocTynuio 6 JOMOJHUATEIHHBIX OT3BIBOB, BCE
MOJIOKUTEIIbHBIE.

Br160p odunmranbHbIX ONIOHEHTOB 00OCHOBBIBAJICS TEM, UTO

o VYcnenckass Mpuna AnekcaHapoBa SIBISIETCS CIEHUATNCTOM B 00JacTH
buznueckoi XUMHUH, BKITIOYAst TEPMOAHATTUTUIECKUE aCTICKTHI;

. Knamkun Cemen HucoHOBUY SIBIISIETCS CTICIIUATMCTOM B O0JacTH XUMHHU
TBEPAOTO Tela, B TOM YHCIE B BOINPOCAX, CBA3AHHBIX C TEPMOJUHAMUYECKUMHU U
CTPYKTYPHBIMH OCOOEHHOCTSIMH  (Pa30BBIX MpEBpalleHUd B MHOTOKOMIIOHEHTHBIX
cUcTeMax;

o Utkuc Jlannnn MuxaidnoBud sSBISETCS CIIEUATNCTOM B XUMUH MaTepUajIoB
JUISl METaJUI-MOHHBIX aKKyMYyJSTOPOB, B YAacCTHOCTU JIUTUW— M HaTPUH—HMOHHBIX
aKKyMYJISITOPOB, KOTOPBIM TIOCBSIIIIEHA JUCCEPTALIMOHHAs paboTa.

3HauuTeNbHAS YacTh MyONMKAMi O(UIIMATIBHBIX OMIOHEHTOB OJM3Ka MO CBOEH
HAIpaBJIEHHOCTH K TEME pacCMOTpPeHHOW nucceprauuu. I[lyOnukanuu ONIMOHEHTOB
MOCBAIIEHBl HW3YYCHHUIO TEPMOJUHAMMUYECKUX M KHHETHYECKHUX MNapaMeTpoB (ha30BBIX
NpeBpallleHui B MHOTOKOMIIOHEHTHBIX CHUCTEMax, HCCIEIOBAHUIO CTPYKTYPHBIX
TpaHchopMaluii B HEOPraHMYECKUX MaTepuaiax MpHu pa3InyHbIX TEMIIEPATypax, a TAKKe
MOMCKY U U3YUYEHHIO EPCIEKTUBHBIX MAaTEPHATIOB JJI1 METaNI-MOHHBIX AKKYMYJIATOPOB.

JluccepTallMOHHBI COBET OTMEYAET, 4YTO MPEACTABICHHAs JUcCCepTalus Ha
COMCKaHUE YYEHOW CTEMeHW KaHIuJaTa XUMUYECKUX HayK SBISETCS Hay4HO-
KBIM(PHUKATMOHHON paboToi, B KOTOPOM HA OCHOBAaHUHM BBHINOJHEHHBIX aBTOPOM
UCCJIEIOBAaHUI PEIIEHBl BOIPOCHI, UMEIOIIME 3HAYEHHUE /I Pa3BUTUS XMMUU TBEPJOTO
Tena:

— BnepBele npoBeNEHBl TEPMOAHAIMTHUECKHE  HUCCIENOBaHUSA  (OIpeleeHbl
TEeMIIEpaTypHble HMHTEPBAJIBI U BEJIMYUHBI IK30TepPMUUECKOro 3P deKrTa pa3inoxkeHus) psaa
AIIEKTPOIHBIX MAaTEPHAJIOB JJIsi METAJUI-MOHHBIX akKyMyisitopoB (MUA) B 3apsmKeHHOM
COCTOSIHUU;

— YcTaHOBJIEHA B3aMMOCBS3b XUMHUYECKOI'O cocCTaBa, KpHCTaHHHqCCKOﬁ CTPYKTYPHLI 1



TEPMHUYECKON CTAOMJIBHOCTH 3apsKEHHBIX AIEKTPOAHBIX MaTepuanoB MUA;

— Brnepasie omnpenienena TepMuueckas CTaOMIbHOCTD 3JIEKTPOIUTOB HATPUH—MOHHBIX
akkymyssitopoB  (HHUA) pasnumgHOro cocraBa, a TakkKe KOMOWHAIUM <«OIEKTPOI—
DIIEKTPOJIATY;

— BrnepBble mnomydyeHsl gaHHble O ()a30BBIX TpaHCPOpPMALUAX 3apSHKEHHBIX
nekTpoaHblx MartepuanoB HUA npu nossimeHHslx Temneparypax. Ilokaszano, 4dro
samemeHne V. Ha Mn B karomHom wmarepuane NazV2xMny(POs)3 cHmkaer ero
TEPMUYECKYI0 YCTONYUBOCTb.

[TpakTrueckas 3HaUUMOCTb paboTel Camurysuinna P.P. 3akmouaercs B Tom, 4TO Ha
OCHOBAaHMM aHaIM3a JU(PAKIMOHHBIX M KaJIOPUMETPUUYECKUX JAHHBIX, BBISIBICHbI
HauOoyiee TEpCIEeKTHBHbIE MaTepuanbl U BJICKTPOJUTHI I  MPAKTUYECKOTIO
UCIIOJIb30BAHUS B JINTHI—HMOHHBIX akkymyJsitopax (JIMA) u HUA ¢ ydeTom TpeGoBaHwmi
K 0e30macHOCTH YCTpOHCTB. B yacTHOCTH, MOJyYeHHbIE 3aKOHOMEPHOCTH MOTYT OBITh
UCITOJIb30BaHbI IIPH pa3paboTke 0ojiee Oe30MaCHBIX HOBBIX 3JIEKTPOXUMUYECKHX CHUCTEM B
paMKax METAJJI-MOHHOW TEXHOJIOTUU HAKOIUICHHUSI DJIEKTPUYECKON SHEPTUMU.

JuccepTanus npeacTaBisieT cOO0N CaMOCTOSATENbHOE 3aKOHYEHHOE UCCIIEIOBAHNUE,
oOnanaroniee BHYTPEHHUM €AMHCTBOM. [lonokeHusi, BBIHOCMMBbIE Ha 3alIWTY,
CBUJETENIBCTBYIOT O JINYHOM BKJIQJIE aBTOpa B HAyKy M COJEp)KAaT HOBBIE HAay4HbIE
pe3yJIbTaThl, @ UMEHHO:

— VYcTaHOBIIEHA B3aMMOCBS3b TEMIIEPATYPBI Hayala PA3I0KEHHS, a TAKIKE BETUUMHBI
COOTBETCTBYIOIIETO TEIJIOBOro 3¢ (deKkra TEPMHUECKOTO Ppa3JIOKEHUs 3apsKEHHBIX
AJEKTPOIHBIX MATEPUAIOB C UX XUMUYECKUM COCTABOM M KPUCTAJUINYECKOU CTPYKTYPOM:

e [lonmuanuonHsle (ochaTHble MaTepUaNbl C KAPKACHBIM THIIOM CTPYKTYPBI
UMEIOT 00Jiee BBICOKYIO TEPMUYECKYIO CTAOMIIBHOCTH MO CPABHEHUIO CO CIIOMCTHIMU
OKCHJAaMU KaK B JUTUH—HMOHHOM, TaK U B HATPUH—HMOHHOMN CUCTEME;

e VYBelWUYEHHE COAECP)KAHUE HUKENS U Kejle3a NMPUBOJUT K YMEHBUICHUIO
CTaOMIIBHOCTH 3apsHKEHHOI'O OKCHJIA M0 CPABHEHHMIO C MaTepHalioM, COJAEpIKallero
HKBUMOJISIPHOE KOJIMUECTBO MEPEXOJHBIX METAIOB, B TO BPEMS KaK YBEIUYECHHE
JI0JIM Maprasiia uMmeer oopatHbiil apdext. B cnyuae ¢ pochaTHpiMu MaTepuaiamMu
co crpykrypoit NASICON, 3amemnienue BaHagusi Ha MapraHen] TPHUBOIUT K

YMEHBIICHUIO TEPMUYECKON CTaOMIBHOCTH MaTepHana,;



e Banamuii—conepxamniue ¢ocdaTHpie KatogHbie Marepuansl HUA B
3apsHKEHHOM BHJIE MTPOSIBIISIIOT BHICOKYIO TEPMUYECKYIO CTAOUIBHOCTD B OTCYTCTBHE
AJIEKTPOJINTA, OJHAKO €r0 NPUCYTCTBHE 3HAYUTEIBHO YMEHBINAECT YCTOMYHMBOCTH
MaTEpUaIoB B CBS3M C OCOOCHHOCTSIMH B3aMMOJICHCTBUS BaHaIusi B BBICOKHX
CTEIECHAX OKHUCIICHHS U OPraHUYECKUX PACTBOPUTEIIEH;

e AHOAHBIE MaTepuaibl JUIsi METANI-MOHHBIX aKKyMYJSTOPOB Ha OCHOBE
yIJIEpO/ia IEMOHCTPUPYIOT HU3KYIO TEPMHUUECKYIO YCTOMYMBOCTH IO CPAaBHEHUIO C
KaTOJHBIMU.

— BbIsiBIeHBI 0COOEGHHOCTH TEPMHYECKOTO paslioKEeHUs, B T.4. (a30BbIe
MPEBPAILICHUSI TNPH TOBBIIEHHBIX TEMIEpPATypax psaaa 3apsSKEHHBIX SJIEKTPOJIHBIX
MarepuaioB u oanektpoiutoB JIMA m HHMA, a Takke KOMOWMHAIMHA «3JIEKTPOI—
DIIEKTPOJINAT.

Ha 3acemanumu 30 wmrons 2023 r. nuccepTallMOHHBIA COBET IPUHSII PELICHHE
npucyautb Camurysuinay P.P. yyeHyto cTenenb KkaHquaaTa XMMUYECKUX HayK.

[Ipu npoBeieHNH TaHHOTO TOJI0COBAHMS TUCCEPTALMOHHBIN COBET B Kon4uecTse 20
YeNoBeK, U3 HUX 9 JOKTOPOB HayK Mo creruanbHOCTH 1.4.15 «Xumust TBepaoro Tenay,
y4aCTBOBAaBIIMX B 3acedaHuH, H3 29 dUeloBeK, BXOJAIIMX B COCTAaB COBETA,

nporosiocoBaiu: 3a — 20, mpoTus — 0, HeJeHCTBUTENBHBIX OrouIeTeHei — 0.

3amecTuTelnb npeaceaaTes

JIUCCEPTALIMOHHOTO COBETA ,
I.X.H., wieH—kopp. PAH I'ynunun E.A.
YyeHslit cekperapb
JIUCCEPTALIMOHHOTO COBETA
Xacanosa H.P.

K.X.H.

«30» urons 2023 r.




