«YTBEPXJIAIO»

Huccepranus Ha TeMy: «IToBblIeHNE dHEPropecypco3pPeKTUBHOCTH
AJICKTPOXUMHUYICCKUX TPOLECCOB TMONYUEHUsT HEOPraHWYEeCKMX BELIECTB 3a CYET CO3JaHUS
HOBBIX SJICKTPOJIHBIX MAaTe€pUajioBy» M0 HAYYHOH creunajibHOCTH 2.6.9 —TexHOomorus
YICKTPOXHUMHIECKUX MPOLECCOB U 3aLUUTa O KOPPO3UH (TeXHUUECKUE HAYKH) BBITIOIHEHA HA
Kaeipe TEXHONOTHMH HEOPraHWUEeCKUX BEINeCTB U IEKTPOXMMHUYECKHUX  TPOLIECCOB
(enepanbHOro rocymapcTBEHHOrO GHOIKETHOTO 00pa3oBaTe/IbHOrO YUPEKIEHUs BbICIIETO
oOpasoBanus «PocCHHCKHI  XMMMKO-TEXHOIOTHUECKHi yHuBepcurer wumenu JI. M.
MenneneeBay.

B npouecce noaroroBku muccepraumn Hbenn Yan Moe, «12» uions 1993 roaa
pOXKIeHHs, ObUT acnupaHToM Kadelpbl TEeXHONOTMH HEOPraHMYecKHX BEIIECTB W
SJICKTPOXUMHUYECKHX  MPOLECCOB  (pelepaibHOrO  roCyJapCTBEHHOTO  OHOIDKETHOIO
00pa30BaTeNbHOrO  YUPEKAEHHUS]  BBICIIETO oOpasoBanust  «Poccuiickuii  Xumuko-
TEXHOMOrnueckui ynusepcuret umenu /1. . Menneneera» ¢ 01.09.2020 r. o 31.08.2022 r.
C 01.09.2024 r. nmo 31.08.2026 r. sBasercs couckaTejem Kaeapsl TEXHOJIOIHHU
HCOPraHW1ECKUX — BCLICCTB M JICKTPOXUMHYECKMX  MPOLECCOB  (peaepasbHOro
FOCYAApCTBEHHOrO OIO/UKETHOrO 00pPa30BaTEIbHOrO YUPEIKICHHS BbICLIETO o0pa3oBaHHUsl
«Poccuiickuit XMMHUKO-TEXHOIOMHUECKH yHuBepcuteT umenu J[. . MenneneeBay

CnpaBka o0 chaue KaHAMJATCKMX — 9K3aMEHOB  BbliaHa B (benepanibHOM
FOCYNapCTBEHHOM  OFOJKETHOM  00Pa30BaTE/IbHOM  YUPEKICHHH BBICIIETO obpa3oBaHusI
«Poccuitckuii XMMHKO-TeXHOJIOTHYECKUi YHUBEPCHTET UMEHH H. U. MenneneeBa» B 2024
roay.

HayuHblii pykoBoANTE b — KAHAMZAT XHMHYECKHX HayK 1o cneuuanbHoctu 05.17.03
— TexHomorus 3MeKTPOXUMHYECKUX MPOLIECCOB M 3alMTa OT KOppO3uH, JIOLEHT, JOLEHT
Kaeapbl TEXHOJIOIMHM HEOPraHMYeCKUX BEIIECTB U JIEKTPOXUMHYECKHUX TIPOIIECCOB




(enepanbHOro rocyapcTBEHHOr0 GROIKETHOrO 00Pa30BATEHLHOIO YUPEKIACHHs BBICIIETO
obpasoBanus  «PoCCHICKHII XHMHKO - TEXHOJNOTHYECKHH  YHHUBEPCUTET HMMEHH
J. . MenneneeBay bpojckuii Bnagumup AsiekcanpoBuu.

Ilo  pesynbratam paccMoTpeHHMs auccepranuu Ha Temy:  «IloBbllieHue
sHEpropecypcodahHeKTHBHOCTH SIIEKTPOXUMHUYECKHX IPOLIECCOB MOy YeHHS
HEOPraHWYECKUX BEIIECTB 3a CYET CO3JaHMs HOBBIX 3JIEKTPOJHBIX MAaTepHaoOB) IMPHHSTO
ClIeIyIollee 3aKII0YeHHE.

AkTtyanbHOCTh. PaboTa mocBsiieHa pa3paOOTKe MOKPBITHS Ha OCHOBE JMOKCHIA
CBHMHIA, MOAM(DHUIMPOBAHHOIO OKCHIAMH META/UIOB, C LEJbI0 CO3[aHHMs aHOIHBIX
MaTepUaioB, CIIOCOOHEIX 3aMEHHUTD IOPOrOCTOSIINE aHObI HA OCHOBE METAJIJIOB IJIATHHOBOM
rpymiel ¥, B 4actHOCTH, OPTA (OKCHIHO-pYTE€HHEBO-TUTAHOBBIM aHOX) B pPAa3IMYHBIX
3JIKTPOXUMHUYECKUX IIpoleccax. MccieoBanusi mMarepuaioB 3J€KTPOIOB, OCOOEHHO Ha
ocHoBe auokcuia ceuHna (PbO;), HanpaBieHbl Ha CHWKEHHE DHEPro3arpar M CTOMMOCTH
MpPOIECCOB, a TaKKe Ha CO3JaHME aHOJOB C BBICOKOW KOPPO3HOHHOM CTOMKOCTBIO H
9JIEKTPOKATAIMUTHYECKON AKTUBHOCTBIO. Takue HepacTBOpUMBIE aHOJbI C TOKPHITHEM U3
PbO,, ¢ mobaskamu TiO,, SnO; u npyrux okcumos, MOryT OBITH 3)PEKTHBHO UCTIONB30BAHBI
B HU3KOTOKOBBIX 3JIEKTPOXUMHUYECKHX IpolLeccax MONYYeHUss HeOPraHHUYEeCKHUX BEIIECTB,
BKJIIOYAsl CHHTE3 THITOXJIOPUTA HATPUS U XJIOpaTa HaTPUs, MOIY4YeHHs THAPOKCUIA HATPUS U
cepHOM  Kuciorhl. Kpome TOro, axTyalbHBIM MPEACTABISETCS  HMCIOJIb30BAHHE
paspabaThiBa€MbIX 3JIEKTPOJOB B IPOIEccaX BOAOOYMCTKH METOIAMH 3JIEKTPODIOTAIMU |
diekTpokoppexnnn pH. Paspaborannbie 31€KTpoHbIE MaTepHaibl JOKHBI YIOBIETBOPSITEH
TpeOOBaHUAM K NOCTYIHOCTH M HHU3KOH CTOMMOCTH HCIOJIB3YEMBIX B MX HM3TOTOBICHHH
MaTepUaJIoB, a Tak)Ke TMPOCTOTE M3IOTOBJIEHHUS, YTO JeJaeT HMX IOAXOMMIIHUMH VIS
[IPUMEHEHHUSI B Pa3BUBAIOIIMXCS CTPaHax, B 4acTHOCTH B PecnyOnuke Coro3 MbsiHma.

B Xone BBITIOJIHCHUM S HaYYHOT'O HCCIIEOOBaHHU ITOJIYYCHBI OCHOBHBIE
SKCIECPHMEHTAJIEHEBIC PE3YIBTATEI, XapaKTEPHU3YIOLIHE nmponecc JIEKTPOOCANKACHU A

HOKpblTHﬁ JHUOKCH A CBHUHIIA U3 IIEJIOYHBIX SJICKTPOJIMTOB ¢ KOMIIO3HUIITHOHHBIMHU HOG&BKHMH
(TiOZ, ZI'Oz, Sl’lOz).

ITokaszano, 4ro smexkTponsl Ha ocHoBe PbO,, Mmomuduumposanusie TiO;, MOXHO
PEKOMEH/IOBATh Ul HCIOJIb30BAHUSI B KAauyeCTBE AHOIHBIX MaTEPHAIOB B DPa3JIUYHBIX
JICKTPOXUMHYECKUX MpPOLEccax ¢ IUIOTHOCThIO TOKA He BhILE 5 A/aM%, B TOM 4Yucie B
BIIEKTPO(IOTAMOHHOM IIPOLIECCE, B IPOLIECCAX MTONYYeHNs TUIIOXJIOPKHTA U XJI0paTa HaTpus,
npoueccax obeccoiiMBaHus M ayeKTpokoppeknun pH. Otmeueno, uyTo paspaGoTaHHbIe
3JIEKTPOJIHbIE MaTepHaIIbl 00JIaIa0T BHICOKON CTAOMIBHOCTBIO M YCTOMYMBOCTHIO B CPEAX €
MOBBIIICHHBIM  CONecofepKaHneM. B ucciieoBaHHBIX 3NMEKTPOXUMHUYECKUX IIPOLeccax




paspaboTannele aHozbl HAa ocHOBe PbO,-TiO, Moryr 3amenuts anox OPTA, 4To MoBbIIIAET
BBIXOJ] LIEJICBBIX IPOJ[YKTOB ¥ SKOHOMHYECKYIO 3()()eKTHBHOCTH HPOLIECCOB B IIETIOM.

JluyHoe ywacTMe coOHMCKAaTeNns B JOCTHKEHMM pEe3YJIbTAaTOB, H3IOKEHHBIX B
AMCCePTaIllH, 3aKIF0UYaETCsl B CIEIYIOILEM:

- NOHMCK HAy4YHO-TeXHHYECKOM JIMTEparyphl MO TeMe IUCCEePTalMd, COCTaBIEHUE
JIUTEPATYPHO-aHAIUTHIECKOr0 0030pa, KPUTMYECKHH aHAIM3 MarepHala W TBOPYECKOe
ydJacTtue B pa3spaboTKe KOHLEIIMHU U TUIaHa paboThl;

- BBIOOp M OCBOEHHME AHATMTHYECKMX METOJHMK OINpEeNeH s KOHIEHTPALHHU
KOMIIOHEHTOB, CAMOCTOSATEILHOE ITPOBEEHUE OCHOBHOTO MAacCHBA SKCIIEPUMEHTOB;

- IOArOTOBKA TEKCTOB JIOKJIAZ0B U IyOJIMKalUii 110 TeMe TUCCEPTaLUH;

- oopMIIeHHE HILTIOCTPAMOHHBIX MATEPHAIIOB;

- hOpMyJIMPOBAHKE TIOJIOKEHHIT ¥ BBIBO/IOB, BHIHOCUMbIX HA 3aIIHTY;

- pa3paboTaHbl PEKOMEHIALMH M TPEeUIOXKEHBI IyTH MPAKTUIECKOTO MPUMEHEHHS
pe3yJIbTaTOB UCCIICIOBAHMSI.

Hayqmas HOBM3HA 3aKIIFOYACTCS B CIIEAYIOIIEM:

I. BmepBble ycraHOBIEHAa BO3MOJKHOCTH HCIIOJNB30BAHUS MOAM(UIMPOBAHHBIX
JJICKTPO/IHBIX MaTepuaioB Ha ocHoBe PbO; ¢ mobaskoii TiO, Ha THTAHOBOIT OCHOBE B KAUeCTBE
AHOZIOB B Ipolecce IOJY4YEeHUs] TUIOXJIOpPUTAa W Xjiopata Harpus. llokazaHo, 4YTO
MCII0JIb30BaHUE Pa3pabOTaHHOrO aHOAHOTO MarepHaia BmMecto snekTpoga OPTA B mporecce
0e3MeMOpaHHOro 3IEKTPOIH3a PacTBOPa XJIOPHAA HATPUs ¢ J00ABKOH AEXpomara HaTpHs
NPUBOJUT K IMOBBILICHUIO 3HAUCHHs BHIXO/A 110 TOKY Hauboliee LIEHHOro MpoAyKTa Xjopara
Hatpus ¢ 63% 1o 89% npu aHoHOM moTHOCTH ToKa 1 A/nm2.

2. Iokasana BO3MOYKHOCTB HCIOB30BAHUS Pa3paboTaHHOTO aHOIHOIO Marepuasia Ha
ocHose PbO, c¢ jpobaBkoit TiO, B mpomeccax 3IEKTPOXUMHUECKOTO MeMOpaHHOTr0
obecconnBaHusl pacTBOPOB CyJb(haTa HATPHS C MONyYEHHEM PACTBOPOB CEPHOM KHUCIOTH U
THAPOKCH/IA HATPHs, MPOIeccax SIEKTPOMIOTALMU U 3JIeKTpoKoppeknuu pH, B ToMm 4ucie B
pacTBOpax ¢ MOBBLIMEHHBIM COJIECOEPIKAHHEM.

Teopernyeckas u npakTHuecKas 3HAYMMOCTb PabOTBI BBIPAXKAETCS B CIELYIOIIEM:

1. VcraHosinensl 3akoHOMepHOCTH (OpMUpPOBaHMS MOKpbITHH PbO: M3 mienounbix
TIFOMOMTHBIX IIEKTPOJINTOB, ONPE/IENICHO BIIMSHKE IUIOTHOCTH TOKA, TEMIIEPATyPhl H COCTABA
Ha UX MOP(OJIOrHIO, TPOYHOCT U a[re3H0.

2. PaspaboTaHbl TeXHOJIOTHYECKHE PEXKUMBI TIPOLIECCA OCAKIEHUS AHOHBIX IMOKPBITHH
Ha ocHoBe PbO, ¢ nmobaskoii TiO,, oGecreunBarouye MONTYYEHHE NPOUYHBIX W CTOMKMX
MOKPBITHH MPUTOIHBIX JUIsl IPOMBILIIIEHHOTO UCIIONB30BAHUS, B T.4. B IIPOLIECCaX MOy YeHUS



THTIOXJIOpHTA 1 XJIOpaTa HAaTPHs, OYMCTKU CTOYHBIX BOJ M MEMOPAHHOTO 00ecCONMBAHUS C
[IOJyYE€HHUEM CEPHOM KUCIIOTHI U ILETOYH.

3. PacmiupeHs! TeopeTHuecKHe MpeCTaBIEHHsS O MOBENCHUU MOAU(DUITMPOBAHHBIX
SNICKTPOJI0B Ha ocHOBe PbO2 B mpomneccax CHHTE3a HEOPraHMYECKUX BEIIECTB — TUIIOXJIOpUTA
M XJopaTa HATpHUs, CEPHOH KHUCIOTBI M T'MAPOKCHIA HATPHS, a TaKKe B poueccax
NeKTpoQIIoTanmy, sneKTporoppeximu pH 1 MeMGpaHHOro JJIEKTPOJIN3a.

4. losyuensl HOBBIE HaHHbIE O BIMAHUE TPHPOLIBI U KOHIEHTpALUK (POHOBBIX COJIEl
(NazSOs, NaCl, NaNO:s ¢ xoHuentpanmeii 1o 100 r/n), YTIIyOJIAIOIHe TOHUMAaHKHE O BIUSIHUK
COCTaBa Cpelibl Ha MEPEHANPsHKEHUE aHOAHBIX peaKltii Ha 3JIeKTpogax Ha ocHoBe PbO..

5. IlpoananusupoBaHO BIWSIHME TIIOTHOCTH TOKA M COCTABA JJIEKTPOJIUTA Ha
Aerpanauuio 3nekrpoaoB PbO,-TiO, pactBopax Na.SOs, NaCl, NaNOs, XapaKTepHBIX IS
TIPOLECCOB SIEKTPOXUMUIECKOTO CHHTE3a THIIOXJIOPUTA U XJIOpaTa HATPHs, CEPHOM KUCIIOTH U
LLICI0"H, a TaloKe IPOLECCOB IEKTPOPIIOTalMH, 3JeKTpoKoppekuuu pH MeMOpPaHHOTO
obecconBaHusl.

6. CucreMaTH3MpOBaHbI MEXaHU3MbI JIETPaiaLIHU 371eKTpo10B PbO2-TiO:2 B pasauunbix
JJICKTPOXMMHYCCKUX MPOLECCaX M Cpesax, JaHbl PEeKOMEHIAIWH T10 YBETHYEHHIO cpoka
CITY)KOBI 2JIEKTPOJIOB U ONPEEISHBI 00JIACTH HX npuMenenus. [lokasano, uto paspaboranHbiit
HIEKTPO/  IEMOHCTPUPYET BBICOKYIO OJICKTPOXMMHUYECKYIO yCTOMYMBOCTE B PaslIMUHBIX
lIponeccax B HHTEpBaJie aHOAHBIX INIOTHOCTEH ToKa 1- 5 A/mm2,

7. DKOHOMMYECKas ILeNecoobpasHOCTh [IPUMEHEHHST pa3pabOTaHHBIX AHOIHBIX
MmarepuanoB Ha ocHOBe PbO:-TiO. o6ycnoBieHa HHU3KOH CTOMMOCTBIO MaTtepuaia 1o
CpaBHEHHUIO ¢ anofamu OPTA, npuMeHsieMbIMU B HCCeTyeMbIX nporeccax: pazpaboTaHHbIE
Marepuaibl no4TH B 10 pas jemmesse Opu COMOCTABUMOM CPOKE CIIY)KOBI B YCIIOBHSX aHOIHOM
IJIOTHOCTH TOKa He BhIme 5 A/nM>,

PaGora xapaktepusyercsi JIOTHUHOCTBHIO IOCTPOCHHUsS, aAPryMEHTHPOBAHHOCTHIO
OCHOBHBIX Hay4YHBIX IMOJIO)KEHHH U BBIBOJIOB, @ TAKIKE YETKOCTBIO HU3JI0KCHHSL.

OCHOBHBIC TONOKEHHS! JUCCEPTALUH TOTYUHIA TOTHOE OTpakeHHe B 4 CTaThsX B
KypHallaX, HHICKCHPYyeMbIX B 0Oa3ax manueix Scopus um Chemical Abstracts, a Taxxe B 12
TE3uCax JI0KNa0B Ha KondepeHuwsx. [Tonyyen matent PO na TIOJIE3HYIO MOJIEJTh.

PesynbTartel auccepraumu npeacTaBieHsl Ha MEXIYHapOIHBIX M BCEPOCCHICKUX
KOH(epeHI|sX, B TOM uuciae Ha: Beepoccwmiickoir HayYHOH KOH(EPEeHIIHMH MOJIOIBIX
HCCIeNIoBaTeNIe ¢ MEXIYHapOIHBIM yuacTHeM «HHOBAIHOHHOE pasBUTHE TEXHHKH U
TeXHoINoruH B npomblitenHoctn» (MHTEKC-2022) (r. Mocksa, 2022 r.); IX Beepoccuiickoi
KOH()EPEHIMH «AKTYyallbHbIE BOMPOCHI XHMHYECKOH TEXHONOIMH H 3alIMTBI OKpYy’)Karomeit
CPCABI», MOCBAEHHOH 55-nmethio UyBalICKOro rocyaapcTBEHHOrO YHHBEPCUTETA HMEHU




W.H. Vnbsuosa (r. Yebokcaper, 2022 r.); Mex/IyHapoHOM MOJOAEKHOM HAydHOM dbopyme
«JlomonocoB-2023» (r. MockBa, 2023 r.); MexayHapogHOil Hay4YHOU KOH(pepeHInun
CTYICHTOB, acIUPAHTOB U MONOASKHBIX yu€HbIX «Jlomonocos-2024» (r. Mocksa, 2024 r.);
XXII MeHzeneeBckoM cheszie 110 06wl U MPUKIAIHON XHMUHU (DenepanbHast TeppuTOpUs
«Cupuycy, 2024 r.).

PesynbTatel pabotsl anmpoGupoBanbl u BHeapensl 000 «Pupma DKOTpaK» Jijist
OpraHM3alkKl  SHEPropecypcodPexTUBHOrO Mpomecca OYMCTKH — CTOYHBIX  BOJA  OT
MaJOpacTBOPUMBIX  COCJMHEHMH  TKENBIX  METAUIOB  METOAOM  JIEKTPOQIOTAINH,
obeccouBanus CTOYHBIX BOIO METOI0OM MeMﬁpaHHOFO SJIEKTPOJIH3a C IIOJIYYEHHEM KHUCIOTHI U
WENOYH U SNEKTPOKOppeKH pH pacTBOpoB B mpolieccaX BOIOOUYMCTKH ¢ HCIOMb30BAHHEM
HOBBIX HEPACTBOPHUMBEIX AHOJHBIX MaTCpHaJioB Ha OCHOBEC JUOKCH A CBHHIIA,
Moudunmposanaoro TiOs.
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HaTel-lTbl, MOJIYUCHHbIC B X0/1€¢ BLINOJIHEeHHUA paﬁoTbl:

1. ITatent Ha nonesnyro mozens Ne 222378 Ul Poccuiickas ®eneparus, MIIK C25B
1728, C25B 9/17. ®@uiubtp-npeccHsiii s1eKTpomusep s IIOJyYeHHUs. TIePOKCOAUCEPHOM
kuenoter: Ne 2023128706 sasska. 07.11.2023: omy6a. 21.12.2023 / M. B. A6akymos, B. A.
bponckuii, Y.M. Heenn [u np.]; sassutens denepaibHoe rocy/1apCcTBEHHOE OI0JKETHOE
oOpasoBare/lbHOE  yupeXIeHHe  BbiclIero  ob6pasoBanus  «Poccuifckmii  XMMHKO-
TEXHOJIOTHYECKHM yHUBepcuTeT umenn J[. Y. MenzeneeBa.

Io TemaTrKe, MeTOIaM HCCIIENOBAHNS, IPETIOKEHHBIM HOBEIM HAYUHBIM MOJIOKEHHSM
AUCCepTalMs  COOTBETCTBYET MACIOPTY CHELUATbHOCTH HAYUHBIX pabOTHUKOB
2.6.9 — Texnonorus >IeKTPOXUMUIECKHX TIPOLIECCOB ¥ 3aIATA OT KOPPO3HH B YaCTH:

M. 3. DIeKTPOXUMHUIECKHE, XHMHYECKHE, (U3MIecKne H KOMOHHHPOBAHHBIE METOMIBI
00pabOTKN MOBEPXHOCTHBIX MATEPUATOB M HAHECEHWS MOKPBITHiA. | aibBaHOITIACTHKA M
rajJbBaHOCTETHS;

M. 4. TexHONOrHs >1eKTPOXMMHYECKOTO CHHTE3a OPraHHYeCKMX H HEOPraHHUECKHX
BEIIIECTB, 3JIEKTPOITU3a, dJIEKTpopaUHUPOBAHMSI u AIIEKTPOIKCTPAKIIHH.
OnekTpoMeMOpaHHBIE U 3IEKTPOPOPE3HbIE TEXHOIOTUH,

m. 8. Dkojoruyeckue  BOMPOCHI  KOPPO3WUH, [POTUBOKOPPO3UOHHEIX |
SJIEKTPOXUMHUIECKUX TEXHOIOrHH. OUKCTKa, perenepaiys, 06e3BpekKuBaHue U YTUIH3ALMS
OTXOMOB ~ OJICKTPOXMMHYECKUX  NPOM3BOJCTB W HKCIOJB30BAaHHE  OTXOIOB B
IIPOTHBOKOPPO3UOHHOW TEXHHUKE.

ABTopedepar oTpaxkaeT OCHOBHOE COJlepKaHHe JAUCCEePTaLINH.

HAuccepramus Heeun Yan Moe siBiiseTcs 3aBeplieHHOI Hay4YHO-KBATH(DUKAIHOHHOM
paboToi, comepxameil pe3yibTaTBI, TIONyYEHHBIE HA  OCHOBAHHH UCCIIeIOBAHHUIA,
[IPOBCAICHHLIX Ha BBICOKOM HAYYHOM M TEXHHYECKOM YPOBHE C MPHMEHEHHEM COBPEMEHHBIX
METOI0B  MCcenoBanus.  HaydHble — MONMOXEHMs,  BBIBOABI M PeKOMEHJIALHH,
C(pOpMyJIMPOBaHHBIE ABTOPOM, TEOPETHUECKH OGOCHOBAHBI M HE BBI3BIBAIOT COMHCHHIL.
[Ipescrasnennsie B paGote pesynsrarsl npuHamiexar Hpenn Yan Moe; oHu opuUTrHHAIBHBI,
AOCTOBEPHbI ¥ OTJUYAIOTCS HAYYHON HOBU3HOW M MPAKTHUECKOH 3HAYMMOCTBIO.

C ydeToM HayyHOM 3pEOCTM aBTOpa, AKTYabHOCTH, HayYHOM HOBHU3HBI U
MPAKTHYECKOH 3HATMMOCTH PabOTHl, 4 TAKIKE €€ COOTBETCTBHs TpeGoBaHUsM T10MOMKEH S O




n OIT Lapbkosa T.I'., 1.1.H., mpodeccop, npodeccop kaenpsl THB u OI1 Konbkosa
T.B., n.r.n., npodeccop, npopeccop kadeapst THB u I Anéxuna M.b., 1.X.H.,
npodeccop, mpodeccop kadeapsr THB u DI JInbepman E.1O., n.x.H. npodeccop,
npodeccop xadenpst THB u DI [Monos A.H., K.T.H., 1OLEHT ka(enpsr THB u DIl
ITeppunbeBa A.B., K.1.H., souenT, nouent kadeapst THB u DI1 Mopo3sos A.H.,
K.T.H., IOLEHT, oueHT Kadeapbl THB u II1 Hedpénosa H.B., K.X.H., 1OLEHT, JOLIEHT
kaeapul THB u DI IMonsikos H.A., K.X.H., 10LEeHT kaeapel THB u D11 [Tanyenko
H.B., k.x.H., nouent, nouent kadenpsr THB u DI bponckuii B.A..

[TOCTAHOBMJIU:

3aciaywaB v 00CYyIMB AMCCEPTALMOHHYIO pabory Heeun Yan Moe, npuHsTh
3aKJIFOYEHHE 1o JINCCepTaluu Ha TEMY: «IloBbiLIeHHE
SHEPropecypcod(PPeKTUBHOCTH  HNIEKTPOXUMHUECKHIX MPOLIECCOB  MOJYyYECHHUSI
HCOPraHUYICCKUX BELUIECTB 33 CUCT CO3/1aHHsI HOBBIX IEKTPOIHBIX MATEPUATIOBY.

H.o. 3aBenyromero kadeapoit THB u DI1
K.T.H., noueHT A.B. KoJiecHukoB

7 2o
Cekperapb 3acenanus //ﬁééz’( M.K. Ucaen




