EEBS, IOKTOp XMMHYECKHX HayK
A.B. Merenuua
2024 r.

3AKJIIOYEHHU
(enepasbHOro rocyiapcTBeHHOro aBTOHOMHOIO 06Pa30BaTe/ILHOIO
yupexaenus: Boicuiero oopasoBanus «lO:xublii GpenepanbHblil yHHBEpCHTET»

Huccepranus «BausHue MeTona CHHTE3a M YCJIOBHM aKTHBAlMM HA COCTaB,
CTPYKTYpy M sJyeKTpoxumuueckoe noseaeHue PtCu/C kartanuzaTtopoB ajis Katoaa
TOIUIMBHOIO 3JIEMEHTa C MPOTOHOOOMEHHOH MeMOpaHO» BBINONHEHa Ha Kadeape
JIEKTPOXHUMUK XuMHUYeckoro (akynsrera ®IAOY BO «IOxHbli (enepanbHblii
YHUBEPCUTET.

B nepuon noarorosku aucceprauuu [lasnen Aurenvna CepreeBHa oOydanachk
B OYHOM  acnupaHType (enepaJbHOr0  rocyIapCTBEHHOrO  aBTOHOMHOIO
00pa30BaTeIbHOrO YyUpeKAeHHs Bbiclero obpaszoBanus «HOxHEBIM (enepanbHbIil
yHHUBepcuTeT», pabortara B (depepalbHOM — TOCYAapCTBEHHOM  aBTOHOMHOM
00pa3oBaTeIbHOM YyupeXJeHUH Bbiciiero obOpaszosanus «HOHBIA (enepanbHbIi
YHUBEPCUTET», XUMHMUYECKHH (akynbTeT, Kadeapa 3JIEKTPOXUMHH, MIIALIIINM
HAY4YHBIM COTPY/IHUKOM.

B 2020 r. oxonumna ¢enepasbHOe TOCYAapCTBEHHOE aBTOHOMHOE
obpa3zoBaTesibHOE yupexaeHHe Bbicuiero obpasoBanus «HOKHBIM (enepanbHbI
yHuBepcuteT» 1o crneuuanbHoctd 04.05.01 «®yHpameHTanbHas M IPUKIAJHAS
xumusi». B mepuon Hanmucanus jnuccepranuu o0ydaeTcs OYHO B aCIUpPAHType B
OI'AOY BO «IOxHbl# (enepalibHblii YHHBEPCUTET» 0 HAIIPABJIEHUIO MMOArOTOBKH
04.06.01 «XumMuyeckure HayKn».

CnpaBka 06 o6y4yeHuu (nepuoze 0OyueHus) U caadye KaHuIaTCKUX 9K3aMEHOB
Boi1ana B 2024 r PI'AOY BO «tOxHbli (enepanbHblii YHUBEPCUTETY.

Hayunbiif pykoBOAMTENb — JOKTOp XHMHUYECKUX HayK, Npodeccop, IriaBHbIH
Hay4Hbli  coTpyaHuk ['yrepman  Bnagumup  EdumoBuu,  denepanbHoe
roCy/IapCTBEHHOE  aBTOHOMHOE  oOpa3zoBarejibHOE  YUYPEKIEHHE  BBICLIETO
obpasoBanusi «lOxHbIl (elnepaibHbli YHUBEPCUTET», XUMHYECKUM (haKyJbTer,
Kadeapa 31eKTPOXUMHUH.

ITo wuroram oOcyxaeHusi auccepTalMOHHOK pabGoThl IlaBnely AHreIHHBI
Cepreesubl 1o TeMe «BiusHue MeToJa CHHTE3a M YCJIOBUM aKTHBALMK HA COCTAB,
CTPYKTYpy H 3JeKTpoxumuueckoe mnosegeHue PtCu/C karanu3aTopoB Uil KaTojaa
TOIUIMBHOT'O 3JIEMEHTa C MPOTOHOOOMEHHOW MeMOpaHOI» MPUHATO CIEAYIOIIee
3aKII0YeHUE:



1. Ouenka BbINO/IHEHHOH concKaTeeM paborel. Pabora [TaBner AHrenuusl
CepreeBnbl nocpslleHa aKTyalbHOW 3amade — pas3paboTke  SDPEKTHBHOrO
NOCTAJUMHOTO ~ MeTOoJa  CHHTe3a  OHMETAUIMYeCKMX  IJIaTHHOCOAEpIKAIIuX
3JICKTPOKATAIM3aTOPOB JJIsl TOIIMBHBIX JIEMEHTOB C IIPOTOHOOOMEHHON MeMbpaHoii
(IIOMTD) ¢ noHMXEHHBIM COZIEp)KaHHEM JParoleHHOTO MeTalna. B Hacrosiee
BpeMs TE€MaTHKa allbT€PHATUBHOM HHU3KOYINIEPOJHON OSHEpPreTHKH, B YacTHOCTH
TTOMT?D xpaiine akTyaqbHa M HAXOAUTCS HA 3Tale MHTEHCHBHOTO PAa3BUTHS. JTOT
GakT 00ycnoBneH BBICOKOH 3((EKTHBHOCTBIO, JKONOTMUHOCTBIO, HH3KHMH
pabouumu TemmepaTypamMH TOIUIHBHBIX OJIEMEHTOB, a TakkKe OTCYTCTBHEM
yIlIiepoJHOro ciienaa B mporecce uMx paborel. Ha ceromusimHuii 1eHb BO BceX
KoMMep4yecku nponssoaumbix [IOMTD B kauecTBe KaTaln3aTOPOB MCIONB3YHOTCS
KOMITO3UTBI Ha OCHOBe TMjaTHHOcoepxkaumx HaHowactur (HY) u yrnepomaHoro
HocuTesss. CHMXEHME COJep)KaHusl JIparoleHHOr0 MeTalia ¢ OJHOBPEMEHHBIM
NOBBIIIEHHEM KaTAJIWTHYECKOM aKTHBHOCTH M YCTOHYMBOCTH TaKHX MaTepuajoB K
AerpajalMy sSBJseTCa aKTyalbHOH 3a1auei.

2. JIuvuHoe yyacTHe COMCKATE/S B MOJYYEHHH Pe3y/ibTATOB, H3JI0/KeHHBIX
B AHccepTauuu. Pacuimpenye Bo3MoKHOCTeH U pa3paboTka HOBBIX METOIMK CHHTE3a
IUIATUHOMEIHBIX KaTajJu3aTOPOB HA OCHOBE YTJIEPOJHOIO HOCHTESl, MCCIIEOBaHHE
HX DJIEKTPOXUMHYECKHX CBOMCTB B TOKOOOpasylomied peaki[dd BOCCTAHOBJIEHHS
KHcIopona, 00paboTka, aHanW3 W HHTepHperauus MOJyYEeHHBIX pe3yJbTaToB
BhimonHeHa Ilasnen; Anrenunoit CepreeBuoii camocTosTensHo. IlocTaHoBKa 1emnei,
3a1a4, (GopMyiupoBaHME BBIBOJOB M MOJOXKEHHH, BBIHOCMMBIX Ha 3alllUTY,
BBITIOJTHEHBI COBMECTHO C Hay4dHbIM pykoBoaurteileMm. OCHOBHbIE MMyOJIMKALIMM IO
paboTe BBHITIOIHEHBI B COABTOPCTBE.

3. CreneHb JOCTOBEPHOCTH pE3yJIbTATOB NPOBEICHHBLIX HCC/AeA0BAHHIA.
PaGora BbinonHeHAa ¢ WCIIOJNB30BAHHEM KOMIUIEKCA COBPEMEHHBIX (DU3MKO-
XUMHYECKUX METOLOB HMCCIIEA0BaHUS U U3MepuTelbHbIX npubopoB. HMccienoBanue
DIIEKTPOXUMHUYECKMX  XapaKTEepPUCTUK  MaTepuasioB  IPOBOAMJIOCE  METOLAMH
LMKJIMYECKOH BOJILTAMIIEPOMETPHH, BOJILTAMIIEPOMETPUU C JTHHEHHOW pa3BEpPTKOM
MOTEHIIHAIA HA BPAIAKOIIeMcsl JUCKOBOM 3JieKTpoje. CTabuIbHOCTh KaTalu3aTOPOB
uccreioBanach METO/I0M MHOTOKPATHOTO BOJIETAMITPEPOMETPUUECKOTO
LUKIMPOBAHUSA H METOJOM MHOIOKPaTHOTO HAJOJKEHHS TPSAMOYTOJIBHBIX HMILYJIECOB
Ha Ounorennuocrare Pine AFCBP1 (Pine Research Instruments, CIIA) wu
noreHuuocrar-ranbBaHoctar VersaSTAT3 (Ametek, CIIIA). Hccnenosanue
CTPYKTYPHO-MOP(OJIOrMYEeCKNX XapaKTEPUCTHK KATalM3aTOPOB MPOBOJMIOCH C
MCII0JIb30BaHUEM CleIYIOIINAX METOJ0B: rpaBUMETPHUYECKU I aHaus,
peHtreHodayopecueHTHbll  ananmuz  (POC-001 HHUM  dusuku  IODY),
MPOCBEYMBAIOIAS 3JIEKTPOHHASE MHKPOCKOIHS C 3JeMEeHTHBIM KapTHPOBAHHEM
nosepxHoctd (JEM-2100, JEOL, Japan), pentreHosckas nudpaktomerpus (ARL
X'TRA HO®Y), peHTreHoBcKasi (hOTOIEKTPOHHAS CIIEKTpocKomnus. [loayyeHHble B
paboTe pe3ynbTaThl HE IPOTUBOPEYAT UMEIOIMMHCS B JIMTEPATYPE NaHHBIMU. Takum
00pa3oM, J0CTOBEPHOCTH MOJYYEHHBIX Pe3yIbTaTOB COMHEHHS HE BbI3bIBAET.

4. Hayynas noBH3Ha paGorbl. 3axiiouaercs B pa3paborke >(eKTHBHOI
TexHosoruu nosrydenus PtCu/C xaranuzatopos. HOBEIN MeTO[ CHHTE3a OCHOBAaH Ha
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MOCTaAUHHOM (OPMHPOBAHHH OWUMETAIMYECKAX HAHOYACTHL C JIYKOBHYHBIM
CTPOEHHUEM, COCTOSIIUX U3 IIATHHOBBIX S/€pP, MOKPHITHIX TBEPABIM pacTBopoM Pt-Cu
1 o6onoukoi u3 Pt. Takue ameKTpOKATAIK3aTOPSI NPOSIBIAIOT BEICOKYIO aKTHBHOCTD
B peakuuu BoccTaHOBjeHHss Kuciopoga (PBK) u Beicokyrw cTabMIBHOCTD.
Kucnornas o6paboTka TakHMX MaTepHaIOB IPUBOAUT K CHWKEHHIO COJEPKaHUS Meu
0e3 cylecTBEHHOH oTepy «3(heKTa JTerHpoBaHus», YTO BEIPAXKAETCS B COXPAaHEHHH
y de-alloyed karanusatopoB Beicokoii akTuBHOCTH B PBK.

YCTaHOBJIEHO ONTHMAlbHOE COOTHOILGHHE METAUIOB B KaTajiu3aropax co
CTPYKTYPOH HaHOYACTHIL TUMA «TBEPblii pacTBOP», MO3BOJSIOIIEE MOJYUYaTh MOCIIE
KUCIIOTHOM 00paboTky BeicokoakTHBHbIe de-alloyed PtCu/C katanusaropsi.

Pa3paboTaH HOBBIH NPOTOKON JIEKTPOXUMHYECKUX HCIBITAHMM, CBSA3aHHBIA C
M3MEHEHHEM BEpXHEro IMOTeHIHala IIOTEHIIHOIHHAMHYECKOTO THKIHPOBAHUS.
YcraHoBieHn ONITUMAJIBHBIH JMara3on MTOTEHIHAJIOB IIPOBEICHHUS
3NIEKTPOXUMHYECKON aKTHBALlMU U CTpecc-TecTHpoBaHus Oumerammudeckux PtCu/C
KaTaJau3aTopOB.

S. IlpakTH4eckas 3HAa4YMMOCTb. Paspaboran >d(heKTHBHBIA METOJ CHHTE3a
PtCu/C  asnekTpokaranu3atopoB,  INpeACTaBIAIOIMN  coboif  mocraguiiHOe
dopMHpoBaHHe IIIATHHOBOM 060JI0UKM Ha MeAHBLIX sapax. JlaHHBIH MeTon cHHTe3a
MO3BOJIAET TMOJYYUTh OUMETA/UIMYecKHe TIaTHHOCOJAEpIKAIMe MaTepHaibl C
PaBHOMEPHBIM pa3MEpHBIM pAacCIpe/ieieHde HaHOYACTHIl, YTO B CBOIO O4Yepejlb
YBEJIIMYHBAET aKTHBHOCTh B PEAKIIMK BOCCTAHOBIIEHHUS KHCIIOPOAA M CTAOMIBHOCTD.
Takwe KaTanu3aTopsl NPOSBISIIOT (YHKIHOHAIbHBIE XAPAKTEPHUCTHKH — BBIILE
KOMMEPYECKOTO ILTATHHOBOI'O aHAJIOra.,

6. Ilennoers HayyHbIX paboT 3aKIOYAETCs B PACHIMPEHHH WMMEIOLIUXCS
(yHIaMEHTaNbHBIX MNpPEJCTABICHUH O BIMAHUM YCJIOBHH 3JEKTPOXMMUYECKOl
aKTUBALMd OMMETANTMYECKHX JJIEKTPOKATATHA3TOPOB HA W3MEHEHWE CTPYKTYpHI
[IOBEPXHOCTH HAHOYACTHL], CEJIEKTUBHOE PAaCTBOPEHHUE JIETHPYIOIIEr0 KOMIIOHEHTA H
(bopmKpoBaHKe TIIaTUHOBOM 000I0YKK. YCTaHOBIEHA B3aMMOCBA3b MEKY COCTABOM
OMMeTaNIMYeCKUHX KaTalH3aTOPOB-NIPEIIIECTBEHHHKOB CO CTPYKTYpOH «TBepablii
pacTBOP» U JIEKTPOXMMHYECKUMH XapakTepucTukamu ux de-alloyed ananoros.

7. CooTBeTcTBHE TPeOOBAaHHAM K 0OPMIIEHHIO THCCEPTANHOHHON padoThl,
npeabsaB/sieMble K paboTaM, HANPAB/JIEHHBIM B 1e4aTh.

Odopmnenne npuccepraumonnoit paborsr Ilasmeny A.C. cooTBeTcTByeT
TpeDOBaHUAM, NPEAbABIAEMBIM K HAMCAHUIO KAHAUAATCKUX AHCCEPTALMH.

8. [Tos1HOTA H3/103KeHHsI MaTePUAIIOB AUCCepTaluy coctasiser 95 %. Crnucok
paboT, oIy 6IMKOBaHHBIX MO TEMe JHCCEPTALIMY, BKIOYaeT 19 HauMeHOBaHHH.

OcHoBHBIE MyOJIHKALMH 110 TEME JHCCEPTANHM:

Cmambvu 6 peyenzupyemuix uzdanusx, pexomendosanmsix BAK:

1. Pavlets, A.S., A novel strategy for the synthesis of Pt—Cu uneven
nanoparticles as an efficient electrocatalyst toward oxygen reduction / A. S. Pavlets,
A. A. Alekseenko, O. I. Safronenko [et al.] / International Journal of Hydrogen
Energy. —2021. — Vol. 46, No. 7. — P. 5355-5368.

2. Pavlets, A. Influence of Acid Treatment on the Functional
Characteristics of PtCu/C Electrocatalysts / A. Pavlets, A. Alekseenko, A. Nikulin //
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Springer Proceedings in Materials. —2021. — Vol. 10. — P. 25-35.

3. Influence of electrochemical pretreatment conditions of Ptcu/c alloy
electrocatalyst on its activity / A. Pavlets, A. Alekseenko, V. Menshchikov [et al.] //
Nanomaterials. — 2021. — Vol. 11, No. 6. — P. 1499

4. Belenov, S. Architecture Evolution of Different Nanoparticles Types:
Relationship between the Structure and Functional Properties of Catalysts for
PEMFC / S. Belenov, A. Alekseenko, A. Pavlets [et al.] / Catalysts. — 2022. — Vol.
12, No. 6. — P. 638

5. Paperzh, K. O. The integrated study of the morphology and the
electrochemical behavior of Pt-based ORR electrocatalysts during the stress testing /
K. O. Paperzh, A. S. Pavlets, A. A. Alekseenko [et al.] // International Journal of
Hydrogen Energy. — 2023. — Vol. 48, No. 59. — P. 22401-22414.

6. Memory Effect: How the Initial Structure of Nanoparticles Affects the
Performance of De-Alloyed PtCu Electrocatalysts? / A. S. Pavlets, A. A.
Alekseenko, I. V. Pankov [et al.] // Energies. — 2022. — Vol. 15, No. 24. — P. 9643.

78 Effect of the PtCu/C electrocatalysts initial composition on their activity
in the de-alloyed state in the oxygen reduction reaction / A. S. Pavlets, A. A.
Alekseenko, A. V. Nikolskiy [et al.] // International Journal of Hydrogen Energy. —
2022.—Vol. 47, No. 71. — P. 30460-30471.

8. Pavlets, A. Electrochemical Activation and Its Prolonged Effect on the
Durability of Bimetallic Pt-Based Electrocatalysts for PEMFCs / A. Pavlets, I.
Pankov, A. Alekseenko // Inorganics. —2023. — Vol. 11, No. 1. - P. 45.

Cmamvu 6 mamepuaiax KoHpepeHyuil.

1. INaBaen, A.C. Hopblii mnogxon K CHHTE3y IUIATHHO-MEIHBIX
3JIEKTPOKATAIM3ATOPOB /il peakuuu BoccraHosieHus kuciopozpa / A.C. Ilaenew,
A.A. Anekceenxo, A.IO. Hukynun // HoBble Marepuansl W TepCHEKTHBHBIE
texHonoruu: COopHuK MaTepuanoB IllecToro MeXIMCLUUIUIMHAPHOIO HAy4HOI'O
dbopyMa ¢ MexayHapogHsIM yaacTieM, Mocksa. 2020. C. 695-698.

2 IlaBaen, A.C. Biausuue ycnoBuit npeno6paboTku Ha QyHKLHOHAIBHbIE
XapaKTePUCTHKH IUTATHHO-MEIHBIX dyeKTpokaTanu3atopos / A.C. [Tasnew // ®Pusuko-
XAMHYECKHe Tpolecchl B KOHAEHCHPOBaHHBIX cpenax u Ha D50 MexdasHbIX
rpanunax (®AI'PAH-2021): Marepuanst 1X Bcepoccuiickoit koHGepeHIHH ¢
MexXyHapoaHbIM yuyacTueM. Boponex. 2021. C. 116-118.

3. Pavlets, A.S. Influence of the PtCu/c catalyst structure on activity in the
oxygen reduction reaction / A. S. Pavlets, A. A. Alekseenko, V. Guterman // lon
transport in organic and inorganic membranes-2021: Conference Proceedings, Sochi.
2021. P. 236-238.

4. Pavlets, A. S. Influence of activation on the functional characteristics of
bimetallic catalysts for low-temperature fuel cells/ A. S. Pavlets, A. A. Alekseenko,
V. E. Guterman// Fuel cells and power plants based on them. HepHoronoska. 2022.
P. 145-147.

3. IMaBaen, A. C. JlenerupoBannble PtCu/C kaTanu3aTopbl COXPaHSIOT
cBoto ctpyktypy / A. C. Tlasnen, A. A. Anekceenko // Coopuuk Tpynos Ilepsoro
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Bceepoccuiickoro cemuHapa «DNeKTpOXHUMHs B paclpelelleHHOW W aTOMHOM
sHepretuke». Hanpuuk. 2022. C. 77-80.

6. MaBnen, A. C. Bricokosddextuapie PtCu/C karanuzatopsl s
ToruBHBIX 21eMeHTOB / A. C. IlaBnen, A. A. Anexceenxko // COOpPHHK TpyHOB
BTOporo Beepoccuiickoro ceMunapa "DNeKTpOXUMUS B pacripefe/eHHOW U aTOMHOM
sHepretuke". Dnpbpyc. 2023. C. 133-134.

7. Pavlets, A. S. High efficiency bimetallic catalysts for PEMFC / A. S.
Pavlets, A. A. Alekseenko // Ion Transport in Organic and Inorganic Membranes:
I.T.I.M. 2023 International Conference Conference Proceedings. Sochi. 2023. P. 290-
292,

8. IMaBaen, A. C. IlepcniekTHBHBIC OuMeTaTHdecKue
3JIEKTPOKATAIM3aToOpbl /ISl BOAOPO0-BO3IYIIHBIX TOIUIUBHBEIX 31emeHToB / A.C.
Ilanew, K. O. INanepx, 5. B. ActpaByx, A. A. AnekceeHKO // DIeKTpoOXUMUYECKHe
YCTPOHCTBA: IIPOLIECCHI, MATEpUalIbl, TEXHOJIOTHU: TpeThs LIKOJIA MOJIOJBIX YUEHBIX:
Te3uChl JoKiagoB. HoBocubupck. 2023. C. 54.

9. IMaBaen, A. C. HoBble noaxolbl K IOBBIIEHHIO aKTHBHOCTH PtM/C
KaTaJIM3aTOPOB ISl TOIJIMBHBIX 3JIEMEHTOB ¢ IPOTOHOOOMeHHOM MemOpaHoi / A. C.
IlaBren, A. A. Anekceenko, B. E. I'yrepman // CoBpeMeHHbIE TEHAEHIIMH Pa3BUTHS
(YHKIMOHANBHBIX  MaTepHajoB:  MaTepuasbl  JOKJafoB  MeXIyHapomHOM
MOJIOJIE)KHOH HayuHOH koH(pepeHuuu, Coun. 2023. C. 50.

10. IlaBaen, A. G BeicokoaddekTuBHbIe OUMeTaITHYecKue
3JIEKTPOKATAIM3aTOPbI ISl TOIUIMBHBIX 3JIEMEHTOB C ITPOTOHOOOMEHHONH MeMOpaHoii
/ A.C. IlaBnen, 5. B. Acrpasyx, A. A. Anekceenko, B. E. I'yrepman // Bogopon kxax
OCHOBa HHU3KOYIJIEPOAHOW SKOHOMHMKH MIKOJTA-KOH(MEPEHIIUs LEeHTpa KOMIETEHIIHI
HTH, c6bopuuk tesucos. Illeperem. 2023. C. 62-63.

[laTeHnTsl:

L. Anekceenko, A.A., I'yrepman, B.E. IlaBaen, A.C. Cnoco® nomy4enus
OMMETaIMYeCKOro 3JIeKTPOKATAIN3aTOpa Ha OCHOBE IIATMHOBEIX sjep, IlaTeHT Ha
u3obpetenre RU 2778126 C1 ot 15 aBrycra 2022 roza.

8. CooTtBercTBHE AUCCEePTALHH Hay4YHOH CIenHaJbHOCTH.
Huccepranmonnas pabora [laBnen Amnrenuusl CepreeBHbl Ha TeMy «Biusnue
METO/Ia CHHTE3a M YCJIOBUH aKTUBALIMK HA COCTaB, CTPYKTYPY M 2JIEKTPOXHMHUYECKOE
nosegenre PtCu/C karanmm3aTtopoB Ui  Karoja TOIUIMBHOTO 3JIEMEHTA C
IPOTOHOOOMEHHON MeMOpaHHOM» [0 TeMaTHKe, METOJaM MCClleOBaHus,
NPEII0KEHHBIM HOBBIM HAyUHBIM PELIEHHUSM COOTBETCTBYET MACMOPTy HAay4YHOU
cneunaabHocTH 1.4.6. Dnexrpoxumus B dacTH 4. JIMHAMHKA NPOLECCOB HA
mexpasHplX rpaHHnax (KMHETHKa JJIEMEHTApHBIX CTAAMH  DJIEKTPOIHBIX
NPOLECCOB). DJIeKTpOKaTalu3, B 4acTH 8., JIeKTPOXHMHYECKHE ACHEKTbI
KOPPO3HH H 3allHTBI OT KOPpPO3HH; Teopus W TNPHIOKEHHS IPOILECCOB
OCaX{JICHWs1 METaJI0B, CIJIABOB W JIp. HEOPTraHMYECKHX MaTepHalioB,
obpasoBanus u pacTtBopeHus ¢a3; @ B dactd 10. DiekTpoxuMuYecKas
reHepanusi, nepeiaya H XpaHeHHe 3HEPrHH; ONTUMHU3ALMS 3JIEKTPOIHBIX
MaTepHaloB.



Huccepramys «BiusHue MeTOla CHHTE3a M YCIOBHMH aKTHBAIlMKM HAa COCTaB,
CTPYKTYpY M 3jeKkTpoxumuueckoe noseaenue PtCu/C xaranu3aTopoB Ui Karoja
TOILIMBHOTO 3JIEMEHTa C MPOTOHOOOMeHHOM MemOpaHoi» IlaBnen, AHreIMHEI
CepreeBHbl, peKOMEHIYETCsSl K 3alllUTe Ha COMCKaHME YYEHOW CTENEeHH KaHIWAaTa
XUMHYECKUX HayK 10 crierHaabHocTy 1.4.6. DIeKTpOXUMHs.

3aK/oYeHMe NPUHITO Ha 3acelaHud Kadeapbl 2JIEKTPOXHMHH XHMHYECKOIO
daxynsrera ®TAQY BO «HOxHEBIH (enepanbHblii YHUBEPCUTETY.

[TpucyTcTBOBaNIO Ha 3acefaHd 16 uen. PesynpTaThl rojoCcOBaHHS: «32a» -
16 4gen., «IpoTUB» - BO3/IEPIKAIIOCEY - HET, MPOTOKON Ne 6 oT «28» mMas 2024 .

bepexnas Anexcanzapa ['puropseBna

JIOKTOp XMMHYECKUX HayK, Ipodeccop
palbHbIH YHUBEPCUTET, XUMHYECKUH (aKyJIbTeT
kadenpa dMEeKTPOXUMHH, 3aBENyIOIIast

PLALPANLHOE FOCYRAPCTBERHOE ABTOHOLILa
oﬁpaaouarsnhane YYPEXAeHUE BHICIWEro ofpaionniua
«OXKHBIW DEAEPANBHBLIA YHUBEPCUTET»
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