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OⅡTHMII3a叩r XIIMHqeCI(O「O COCTaBa・ HaHO- H MHI(POCTPyI(TyPI,I, MOP担OrHII IIO-

BePXHOCTH nJIaTHHOCO捕P棚叩X aneI(TPOⅢI,IX MaTePHaJIOB C岬IbIO IIOnytIeHHH HaH6oJIee

aKTHBHbIX H yCTO沌HBbIX叩erPaⅡaⅡH朝「 KaTaJIH3aTOPOB ff13JIneTCjI Ba粗O壇a抑e宜coBPe-

MeHHO首3JIeKTPOXIIMHH HH3I(OTeMIIePaTyPHbIX TOIIJII4BHbIX班eMeHTOB・ HcIIOJIb3OBaHHe aJIb-

TePHaTHBHbIX rIO OTHOⅢeHHK) K TPa抑I岬OHHbIM yrJIePOHHbIM HOCIITeJIjIM HeOPraHIIqeCKI4X

OI(C即OB, XaPaI(TePI43yIO叩XC刃6oJIee BbICOI(O首KOPPO3IIOHHOii cTO嵐ocTI)ro H CTa6HJIbHO産

MOP中onorHetry IIO3BOJIjIeT yBeJIHtmBaTb CPOK dyHKIIIIOHHPOBaHHjI KaTa皿3aTOPOB. CHHTe3H-

PyeMbIe I(OMIIO3HI埋OHHI)Ie MaTePraJII)I HOCTaTOqHO yHHBePCaJII,HI,I, IIOCI(OJIbI(y IIPOjH3JI雛OT

BI)ICOI(yIO aI(THBHOCTb B OTHOI|IeHI朋He TOJIbI(O I{aTOHHO酋peaI(I]HI4 BOCCTaHOBJIeHHjI∵KI4CJIO-

PO吼HO II aHO即O「O IIPOI]eCCa C ytIaCTHeM Pac皿HI)IX BOCCTaHOBI4TeJIe弟, a TaI{)Ke MO「yT

6I)ITb OTHOCIITeJIbHO TOJIePaHTHbIMH K rIPOHyKTaM I4X OKI4CJreH胤B TO鵜BPeM拙eO6xo抑-

MOCTI, PeIIIeHHjI 3a凪atIⅢ O抑OBPeMeHHO「O O6ecⅡetIeHH瑚OCTaTOtIHO BI,ICOI(I4X班eKTPOIIPO-

BO畑OCTH, y捕JIbHO荒IIOBePXHOCTII∴H二I(aTaJmTI4tIeCKOii aKTIIBHOCTH CHHTe3I4PyeMbIX 3JIeK-

TPOHHbIX MaTePHaJIOB TPe6yeT Pa3BIIT肋3JIeKTPOXHMIIH TOIIJIHBHI,IX aneMeHTOB C rIJIaTHHO-

BbIMH I(aTalJm3aTOPaMH’a IIOTOMy捕JIaeT unCCePTauIIOHHOe HCCJIe即BaHI4e HoBOMJIHHCKO「O

M.H. aI(TyaJII,HもIM.

yKa3aHHI,Ie dy狐TOPI)I OⅡPeHeJI肌I可ypMyJIHPOBKy KOHKPeTHO弟IIeJIH HaHHOrO rmC-

CePTa叩OHHOrO HCCJIeHOBaH均I(OTOPar COCTOIIT’COrJIaCHO TeI(CTy unCCePTaI叩H’B IIOJIytIe-

H脚IIJIaTHHOBbIX HaHOCTPyKTyPHI)IX KaTaJm3aTOPOB Ha OCHOBe OI(C叩Hb】X MO2 (M=Sn,Ti) H

KOMIIO3HIIIIOHHbIX (SnO2/C) HOCHTeJIeii,揮MOHCTPHPyIO叫nX BI)ICOKHe dyHI(I岬OHaJII,HbIe

XaPaI(TePHCTHI(H’a IIMeHHO CTa6I4JIbHOCTb II aKTHBHOCTb B PeaI{岬双3JIeKTPOBOCCTaHOBJIe-

HHjI I(HCJIOPO碑3JIeKTPOOKI4CJIeH聯CIIHPTOB H MOHOOKC瑚a yrJIePO皿・

出ccepTa叩OHH糊Pa6oTa BbIIIOJIHeHa B PaMKaX HPOeKTa MIIHO6pHayI(H P⑪ (corJIa-

IIIeHHe N江3.3005・2017/ⅡtI), a TaK氷e HO朋eP淵Ha 「PaHTaMH PoccHiicKOrO HayqHO「O ⑪oH-

Ha (博16-19-101 15) II IO棚OrO句eHePaJIbHO「O yHIIBePCHTeTa時213.01-07.2014/IHB「).
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06叫aH XaPaKTePIICTIIKa Pa6oTI.I

CTPyKTyPa muCCePTa叩・ HHCCePTa叩H;I I4.H・ HoBOMJIHHCI(OrO COCTOHT H3 BBeHe-

HHH, CeMH rJIaB’BbIBO即B’CIIHCKa HCⅡOJII,3OBaHHbIX JIHTePaTyPHbIX IICTOtIHHI(OB I43 157

HaI4MeHOBaHHii. MaTeP脚脚CCePTa叩H鵬JIO鵬H Ha 1 29 cTPaH叩aX MaI|IHHOⅡHCHOrO TeI(-

CTa, BI(JIroqa鬼39 pHCyHI(OB H 7 Ta6JI叩.

Bo BBe朋HI‘I][ I(PaTI(O O6ocHOBaHa aI(TyaJII)HOCTb TeMbI RTCCePTaIIIIII, OIIPe揮JIeHbI

IIeJIH Pa6oTbI壷opMyJIHPOBaHa HayqHa胴OBH3Ha Pe3yJIbTaTOB, HX TeOPeTHtIeCKa胴IIPaK-

TIIqeCKaf1 3HatmMOCTI)’a TaK鵬BI)IHOCHMI,Ie Ha 3a叩Ty HayTIHbIe IIOJIO氷eHHjI. HpHBeHeHI)I

CBeHeHHjI O皿HOM BI(JIaHe aBTOPa Pa6oTbI’即CTOBePHOCTH rIOJIytIeHHI)IX Pe3yJIbTaTOB, I4X

IIy6JIHI(a叩踊aⅡPO6a岬H Ha Me棚yHaPO柵IX H BCePOCCHiicI(HX I(OH句epeH叩躯.

「JIaBa l IIOCB叫eHa O63OPy Pa6oT’IIOCB叩eHHbIX Pa3JIIIqHbIM THIIaM KaTaJIH3aTOPOB

卯H BO即PO即-BO3HyⅢHbIX H CImPTOBbIX HI43KOTeMⅡePaTyPHbIX TOIIJIHBHbIX aneMeHTOB. IIo-

I(a3aHO, tITO COBePIIIeHCTBOBaHHe I(aTaJII4THtIeCI(H aKTIIBHI)IX班eKTPO卿bIX MaTeP脚OB, Me-

TOHOB HX CHHTe3a, a TaK)Ke HCIIOJII,3OBaHIIe aJII)TePHaTI4BHI,IX yrJIePO凪HI)IM OKCI明HbIX HOCI4-

TeJIe旺peⅢOJIaraeT OnTHMI43a叩IO TaKHX Ba粗e前田HX XaPaKTePHCTI4K, KaK Pa3MeP HaHOqa-

CTHI] I4 IIJIOI|Ia埋aneKTPOXHMHtIeCI(H aKTIIBHOii IIOBePXHOCTH IIJIaTHHI}I, yJIeJII,Ha刃aKTHB-

HOCTb B I(aTO卿Oii H aHO抑O# peaKIII駆’a TaK鵜yCTO沌HBOCTb I(揮「Pa月aHI狙B rIPOIIeCCe

dyHK岬OHI4POBaHI4nyCTPOHcTBa. ABTOPOM IIPOBeHeH CPaBHHTeJII)HI)I蛤HaJII43 MeTOHOB CHH_

Te3a IIJIaTI4HOCO捕P胴囲X 3JIeI(TPOKaTaJm3aTOPOB, OⅡHCaHbI OCHOBHI)Ie CⅡOCO6I,I HOnyqeH朋

Hey「JIePOJIHbIX HOCHTeJIe酋H HaHeCeHHjI HaHOqaC叩IIJIaTHHI)I Ha IIX IIOBePXHOCTI). O63OP

JmTePaTyPbI HaeT HOCTaTOtIHO IIOJIHOe nPeHCTaBJIeHHe O COBPeMeHHOM COCTO刃HHH HayKりB

PaCCMaTPHBaeMO酋o6JIaCTII.

B rJIaBe 2 oIII4CaHbI MeTO凪I4I(H XHMHtIeCI(OrO H∴3JIeI(TPOXIIMHtIeCI(OrO rIOHyqeHHjI

IIJIaTI4HOCO凪eP氷a叫HX oueKTPOI(aTaJII4TIItIeCKI4X MaTePI4aJIOB Ha OCHOBe y「JIePO畑O「O, OKC瑚-

HI,IX SnO2- I4 TiO2-, a TaK鵜KOMIIO3I4IIIIOHHOrO SnO2/C-HOCHTeJIe克IIpoBe捕HO nOHPO6HOe

OⅡHCaHHe MeTO卿K OIIPe凪eJIeH朋XHMI狙eCI(OrO COCTaBa’CTPyKTyPI)I’3JIeI(TPOXHMHqeCI(I4

aI(THBHO産IIOBePXHOCTI4’I{aTaJⅢTHtIeCKO酋aI(THBHOCTH∴H CTeIIeHI団erPaHaIII碑CHHTe3I4PO-

BaHHbIX 3JIeKTPOKaTaJIH3aTOPOB C IICHOJII,3OBaHHeM MeTO即B rPaBHMeTPHH, PeHT「eHOdryo-

PeCIIeHTHOrO H PeHTreHO担oBOrO a脚H3a, CI(aHI4PyIOIIIeii H IIPOCBeqHBaIO叫e宜3JIeKTPOH-

HO産MHKPOCI(OrIHII’a TaI(氷e aneI(TPOXHMHtIeCKHX MeTO即B.

B 3ii rJIaBe IIPHBeHeHO OIIHCaHHe OPHrHHaJIbHO「O MeTO抑aneKTPOXHMHtIeCI(OrO

OCa棚eHHjI MeTaJIJIOB (Cu’Ag, Pt, Sn) Ha MIIKPOqaCTHHbI yrJIePO抑OI|O HOCHTeJI描CyCrIeH-

3IIH. IIoKaeaHO, qTO CI4HTe3I4PyeMbIe MaTePHaJII)I卿jIIOTC踊aI(POOⅢOPO卿bIMH HO COCTaBy,

ⅡPI4tIeM B Pe3yJII)TaTe IIOCJIeHyIOI|Ie「O OI(HCJIeHHfl HaHOKPHCTaJIJIOB OJIOBa MO鵜T 6bITb IIOJIy-

qeH I(OMIIO3叫IIOHHbIffi SnO2/C-MaTePHaJI’flBJI脚叫壇ofl IIePCIIeI(TIIBHbIM即jI HOJIyqeHHH

TPeXKOMIIOHeHTHbIX Pt/SnO2/C -3JIeI(TPOKaTaJII43aTOPOB.



B 4.哨【 II 5一路rJIaBaX OIIHCaHO IIOJIytIeHHe 3JIeI(TPOKaTaJIHTIIqeCKHX MaTePHaJIOB

Pt/SnO2 H Pt/TiO2 HaHeCeHHeM HaHOqaC叩IIJIaTIIHbI Ha 6e3yrJIePO畑bIe HaHOCTPyKTyPHbIe

SnO2- H TiO2-HOCHTeJm’CIIHTe3HPOBaHHbIe XHMHqeCI(HM OCa棚eHHeM H r卿POTePMa皿HbIM

MeTOJroM, COOTBeTCTBeHHO. MexaHHqeCI(HM CMeIIIeHHeM nOnyqeHHI)IX MaTePHaJIOB C Ca氷e弟

y朋JIOCb IIOHyTmTb CTa6IIJIbHI}Ie K捕rPaHaI囲I(aTa-JIH3aTOPI)I, XaPaI{TePH3yIO叩eCjrePaBHH-

TeJIbHO BI)ICOI(Oii aneKTPOXIIMI4qeCKH aI(TI4BHO克rIOBePXHOCTbIO.

B rJraBaX 6 II 7 o皿CI,IBaIOTC掴TPyI(TyPHI)Ie XaPaKTePIICTHI(踊3JIeI(TPOXI4MI4tIeCKOe

IIOBeJIeHIIe OPHrI4脚bHI)IX TPeXKOMⅡOHeHTHbIX Pt/(SnO2/C)-aneKTPOI(aTaJIK3aTOPOB, IIOny-

tIeHHI)IX XHMHqeCKHX OCa棚eHIIeM HaHOtIaCT叩IIJIaTHHI)I Ha OI(C抑HO-yrJIePO抑bIe KOMⅡO3II-

TbI SnO2/C c pa3JIHtIHI)IM COZIeP棚HIIeM OKC瑚a OJIOBa. yCTaHOBJIeHO, qTO OIITHMaJII,HI,IMH C

TOtII(H 3PeHIIacTa6HJII)HOCT即I I(aTaJIHTHqeCKO弟aKTHBHOCTH B OTHOIIIeHHH PeaKIII4H BOCCTa-

HOBJreHHjI I(IICJIOPOJ珂郷脚EorC兄MaTePHanI,I, COJIeP捌岬e 25-30% SnO2. KpoMe TOrO, IIOKa-

3aHO’tITO HCIIOJIb3OBaHHe SnO2/C-HOCHTe朋IIPHBO抑T I{ POCTy aI(THBHOCTH Pt-COHeP粗L岬X

I(aTaJIH3aTOPOB B PeaK四股3JIeI(TPOOI(HCJIeHHjI MeTaHOJIa H 3TaHOJIa, a TaI(鵜IIOBbIⅢeHI4IO

TOJIePaHTHOCTH IIO OTHOIIIeHIIIO K HPOnyKTaM HX OKHCJIeH均BKⅡroqar MOHOOKCHJI yrJrePO肘

BI.IBOJIbI’C脚aHHBIe aBTOPOM HO MaTePHanaM unCCePTauI4H,脚脚TCjI JIO「HqHI)IMII,

ⅡOHTBeP棚aIOTC鬼3I(CIIePHMeHTaMH’IIOJIHOCTbIO PaCKPI)IBaIOT COHeP潤HHe Pa6oTI,I’He HPO-

THBOPeqaT II3BeCTHI)IM B HaCTOjI]叫ee BPeM兄HaytIHbIM d)aI(TaM IIO朋HHOii TeMaTHKe.

TaI{HM O6pa3OM, B XO捕BbIHOJIHeH朋HCCePTa叩OHHOrO IICCJIe即BaHHfl aBTOP肌

HayqHaH HOBH3Ha IICCJIeHOBaHH別けIIOJIyHeHHI,IX Pe3yJII,TaTOB

l) Pa3Pa6oTaH OPH「II脚bHbIii MeTOH IIOJIyqeH朗HaHOCTPyKTyPHI)IX MeTa.JIJI-

yrJIePO抑IX H OKC叩HO-yrJIePO抑bIX MaTePHaJIOB, OCHOBaHHbIji Ha 3JIeI(TPOXHMHtIeCI(OM

OCa糊eHHH MeTaJIJIOB I43 BO抑bIX PaCTBOPOB I4X COe即HeHHH Ha tIaCTHIII)I yrJIePO月HOrO HO-

2) IIoKa3aHO, qTO HaHOCTPyI(TyPHI)Ie Pt-CO捕P淵I叩e 3JIeKTPOI(aTaJIH3aTOPbI, CHHTe-

3HPOBaHHbIe HaHeCeHHeM IIJIaTHHI)I Ha urCⅡePCHbIe OKCHⅢbIe TiO2- H SnO2-HOCIITeJM, Xa-

PaKTePI43yIOTCjI IIOBbIⅢeHHOii cTa6即ちHOCTI)量O K捕「Pa凪aIII朋B CPaBHeHHH C aHaJIO「mHbIMII

Pt/C -MaTePHaJIaMI4.

3) HameHO’tITO MeXaHHtIeCKOe CMeIIIeHKe Pt/SnO2- H Pt/TiO2-MaTePHaJIOB C yrJIe-

PO畑O産ca氷e首HO3BOJIfleT IIOnyTIaTも∴3JIeI(TPOI(aTa-Jm3aTOPbI, XaPaKTePH3yIOIIIIIeC刃OTHOCH-

TeJII)HO BbICOI(IIMH 3JIeI(TPOHHO弟IIPOBO凪I4MOCTI)量O H MaCC-aKTHBHOCTbIO B PeaI(IIIIH BOCCTa-

4) ycTaHOBJIeHO, tITO CHHTe3HPOBaHHI)Ie TPeXI(OMⅡOHeHTHI)Ie 3JIeKTPOKaTa.JIHTHtIeCKⅡ

aI(THBHbIe IIJIaTIIHOCO捕P氷aI叩e MaTePHaJIbI Ha OCHOBe OI(CI4抑O-yrJIePO卿OrO HaHOKOMIIO-

3HTa SnO2/C o6JI明aIOT IIOBI)IⅢeHHO前KTI4BHOCTbIO B PeaI(I囲X BOCCTaHOBJreHIIjI I(IICJIOPO的



3HeKTPOOKHCJreHHH MeTaHOJIa’3TaHOJIa・ MOHOOKC岬a yrJIePO的a TaI(氷e 60JIee yCTO宜qIIBbI K

He「Pa凪aI岬H IIO CPaBHeHHIO C I(OMMeP葛うeCI(HMH aHaJIO「aMH.

TeopeTIIqeCKafl II IIPaKTIIHeCKaH 3HaHIIMOCTb Pa6oTbI

Pa3BHTbI IIPe岬aBJIeHHfl O PO皿XHMHtIeCKOrO COCTaBa H HaHOCTPyI(TyPbI nJIaTIIHO-

CO捕P舶叩X MaTePHaJIOB Ha OCHOBe SnO2 H TiO2, a TaI(鵜OI(CHHHO-y「JIePO抑bIX I(OMIIO3H-

TOB B 3JIeI(TPOI(aTarIHTHtIeCI(HX PeaK叩躯BOCCTaHOBJIeHI4兄∴KHCJIOPOHa’3JIeKTPOOI(HCJIeHHjI

CHHPTOB H OI(C瑚a yrJIePOHa (II). ycTaHOBJreHO, tITO Ha BCeX CHHTe3HPOBaHHbIX B Pa6oTe

MaTePHaJIaX班eKTPOBOCCTaHOBJIeHIIe I(HCJIOPOHa IIPOTeI(aeT rIO qeTbIPeX班eI(TPOHHOMy Me-

Pa3Pa6oTaH OPHrHHanbHbIfi MeTOH CHHTe3a BbICOI(O抑CIIePCHI)IX MeTan-y「JIePO珊IX

II OI(C朋HO-y「JIePO凪HI)IX MaTePHaJIOB班eKTPOXIIMI4tIeCI(HM OCa湖eHHeM MeTanJIOB Ha HaXO-

朋II叩eCjI B CyCIIeH3HH tIaCTHIIbI yrJIePOJIHO「O HOCIITeJIjL HoKa3aHO’tITO HaHeCeHHI)Ie Ha埋H-

HI)Ie HOCI4TeJIH HaHOtIaCT叫I)I Pt MOryT O6JIaHaTb IIOBbIⅢeHHO首aI{THBHOCTb量O B aHO卿O宜II

KaTO畑O# peaKI叩IX, a B CPaBHeHHⅢ C KOMMePqeCKHMH aHaJIOraMH IIOJIyqeHHI)Ie B Pa6oTe

3JIeKTPOI(aTaJIHTHqeCI(IIe I(OMrIO3HI岬OHHbIe MaTePHaJII,I O6JIa樹IOT IIOBI)IⅢeHHO首cTa6u皿HO-

CTbIO. O6ocHOBaHa IIePCIIeKTHBHOCTb-I4CⅡOJII)3OBaHHH CIIHTe3HPOBaHHbIX aBTOPOM Pt-

COHeP糊II叩X KaTa_JIHTHtIeCKHX MaTePHanOB Ha OCHOBe OKCHHHI,IX H∴KOMⅡO3HI]HOHHOrO

(SnO2/C) HOCIITeHe# B BOHOPOHO-BO3HyIIIHbIX H CIIIIPTOBbIX HH3KOTeMIIePaTyPHI,IX TOⅡJIHB-

HbIX 3JIeMeHTaX IIPH yCJIOB脚OIITHMI43a岬H IIX XHMI4tIeCI(O「O COCTaBa H CTPyKTyPbI.

CTeIIeHb O6ocHOBaHHOCTH H HOCTOBePHOCTH Hay’IⅢ}IX HOJIO鵬HHii, BI}IBOHOB II

3aKⅢOtIeHII酋coIICKaTeJIjI’C小pMy皿POBaHHbIX B卿CCePTaIIIIII

O6ocHOBaHHOCTb Pe3yJIbTaTOB’IIOJIytIeHHI)IX COHCI(aTeJreM’OCHOBbIBaeTCfl Ha I(OP-

PeKTHOCTII∴IICIIOJII,3OBaHHI)IX B Pa6oTe 3KCⅡePHMeHTaJIbHbIX MeTO抑I(, COrJIaCOBaHHOCTH

JIaHHI,IX 3KCIIePHMeHTa H CTPOrI4X HaytIHbIX BI,IBOIIaX.

HocTOBePHOCTもPe3yJIbTaTOB HCCJIeHOBaH朋O6ecⅡetIHBaeTC刃.HCIIOJIb3OBaHHeM KOM-

ⅡJIeI(Ca COBPeMeHHbIX中3HqeCI(HX,担HKO-XI4MI4tIeCI{IIX H班eI(TPOXHMIIqeCKHX MeTO即B

I4CCJIe即BaHH刃∴H COrJIaCOBaHIIeM Pe3yJII)TaTOB, IIOJIytIeHHbIX 3THMH MeTOZIaMH. B pa6oTe

IIPeHCTaBJIeHI,I HOrPeIIⅢOCTH OIIPe揮ⅧeH班1 3HaqeHHii cTPyKTyPHbIX H 3JIeKTPOXHMHHeCKHX

IIaPaMeTPOB. B IreJIOM nOJIyqeHHbIe 3I(CIIePI4MeHTaJIbHI’Ie HaHHI,Ie COrJIaCyIOTC刃C樹HHI,IMH,

II3BeCTHbIMH H3 JmTePaTypbI.

3aMeHaHIIfl II BOIIPOCb萱IIO卿CCePTa叩OHHOii pa6oTe

ⅡpHH叩IImJIbHbIX 3aMeqaHI血eT’O抑aKO IIP掴TeH叩IHCCePTal囲[ H aBTOPe句epa-

Ta BO3HIIKaIOT HeKOTOPbIe 3aMeqaHHjI H BOIIPOCbI:



l・ Bo BBeHeHIIH He C加pMy皿POBaHbI 3aHatIH抑CCePTa叩OHHOrO HCCJIeHOBaHHjL B

O63OPe JmTePaTyPI)I OTCyTCTByeT 3aI(J]roqeHHe, B KOTOPOM JIO「HqHO 6珊O 6I,I C恥pMyJIHPO-

BaTb HePeI|IeHHbIe BOⅡPOCbI, OIIPe揮JIjIroI叩e IIOCTaBJIeHHI)Ie B Pa6oTe IIe皿IICCJIe即BaHHjh

2・ HacKOJIbKO BeJIIIKa, IIO MHeHHIO aBTOPa’BePOjFTHOCTb OCa棚eHHfl HJIaTIIHbI Ha IIO-

BePXHOCTH HaHOtIaCT叫抑OI(C瑚a OJIOBa nO HyTI4, O6o3HatIeHHOM Ha PHC. 6.2B, yqHTI)IBar

e「O HOJIyIIPOBO凪HHKOBI)I主をxapaI(TeP?

3・ B pa3脚e 7.3くくBJ朋HHe COCTaBa..・〉〉 Ha CaMOM脚e OTCyTCTByroT脚HbIe O PO皿

COCTaBa OI(CHⅢO-y「JIePO抑OrO HOCI4TeJI胴a IIOTeHI岬aJIbI HaqaJIa aneI(TPOOI(H℃JIeHHjI CIIHP-

TOB’TaK I(aI( 3TH IIOTeHIIIIaJII,I He OIIPeHeJIeHI,I.

4. Ha tIeM OCHOBbIBaeTCjI XPOHOaMIIePOMeTPHtIeCKar MeTO跡a OpeHI(H TOJIePaHTHO-

CTH: I(aTaJIH3aTOPOB K IIPOZIyI(TaM 3JIeI(TPOOI(IICJIeHHjI CnIIPTOB? tIeM O6ycJIOBueH Ha6JIroHae-

MbI酋cIIa叩OKa? Ha pHC. 7.2 H 7・4 oTCyTCTByIOT卯BePHTeJIbHbIe HHTePBa.ⅡbI, tITO He IIO3BO-

JIneT即CTOBePHO CPaBHIITb 3HatIeHHwiて二1800. IIpH 3TOM Pa36poc 3HaqeHH削T=1800 JIJIjI 3TaHOJIa

COCTaBJIjIeT an4 A/M2’即jI MeTaHOJIa an2 A/M2, O卿aKO aBTOP揮JIaeT BbIBO即TO B OTJIHⅦe

OT CH3OH, B CJIytIae C2H5OH TOKH rIO OI(OHqaHIIH IICCJRmOBaHH狙OJIePaHTHOCTH K IIPOnyK-

TaM 3JIeI(TPOOI(HCJIeHHH OI叩HaKOBI)I l月JI鬼BCeX O6pa3IIOB.

5. B pa6oTe HMeIOTCjI HeTOtIHbIe BI,IPa鵜HI伽OIIeqaTI(II, HaIIPHMeP:

‾くくPeaI(叩BOCCTaHOBJIeHI4可OPMaJI叩erHJIa〉〉 (C. 2 1 )’くくaneKTPOCa棚eHHe〉〉 (c. 23),

〈〈rHHPOOKC即)〉 (HeCKO皿もKO Pa3 IIO TeI{CTy)’くくMaCCOBa棚OJIjI IIaTHHI)I〉〉 (c. 35),くくMOHOOOI(CHH

yrJIePOHa〉〉 (c. 35)’くくB TeqeHHu〉〉 (c. 37),くく胴HPOBe捕HIIe〉〉 (c. 44),くくPaBHOMePHI,Ie KOMIIO3H-

TI,I〉〉 (C. 9), 〈〈抑jI OIIPeJIejIeHHe CPe凪He「O Pa3MePa〉〉 (c. 42);

- B Ta6J叫aX 6.2 H 6・3 JIy6JII4PyIOTC瑚aHHbIe’HX CJIeHOBanO O6瑚IIHHTb. 「JIaBbI 4 II

5, 6 H 7 TaK:Ⅸe CJIeHOBaJIO, IIO MHeHI4ro OIIIIOHeHTa, IIOIIaPHO O6瑚HHHTb’IIOCI(O皿もKy I(OH-

peⅡTyaJIbHO OHH HOCBarIIeHbI PeIIIeHHIO OJIHHX H TeX鵜3a脚, HO JUIH Pa3HI}IX MaTePHaJIOB;

- Ha C. 35 -叩TaTaくくHJIH CHHTe3a Pt/C I4 PtCu/C…〉〉, O即aKO IIO TeKCTy ZIHCCePTaIIIIH

He y加田OCb Hai血, rHe B Pa6oTe HCrIOJIb3OBaJIC刃MaTeP脚PtCu/C;

- Ha PHC. 6.6B He O6o3HatIeHbI CTOJI6叩I 「OJIy6oro IIBeTa;

- Ha PHC. 7.2 rIPIIBeHeHbI OTPHIIaTeJII)HbIe 3HatIeHHfl Ha OCII BPeMeHH;

- ⅡOJIIIHCH K PHC. 7・2 H 7.4 coBIIa皿IOT;

- Ha C. 89 H 99 yⅡOMIIHaIOTCfl OTCyTCTByroIIIIIe B卿CCePTaIIIm rJIaBbI 3工3.2 II 3.3.

yI(a3aHHBIe 3aMeqaHIIjI MOryT PaCCMaTPHBaTbCjI I(aK IIO鵜JIaH朋B脚もHe弛e叫a6o-

Te’He yMaJmroT即CTOIIHCTB unCCePTa岬OHHO玩pa6oTbI H.H. HoBOMJIIIHCKOrO, BI)IⅡOJIHeH-

HO軸M Ha BbICOKOM HaytIHOM yPOBHe.

3aK川田OHeHⅢe

Ⅱo TeMe脚CCePTaI叩I4 OIIy6JmI(OBaHO 15 netIaTHbIX Pa6oT, B TOM qHCJIe 5 cTaTe鉦B

H3HaHHjIX’PeI(OMeH即BaHHI)IX BAK P⑪, 4 cTaTbH - B nyPHaJIaX, HHHeKCHPyeMbIX B Me糊y-
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1 cBHJreTeJII,CTBO O rOCy坤CTBeHHO串erHCx叩HH IIPOapaMMI,I棚3BM. OcHOBHHe HOJIO_

鵬HHH II Pe3yJII,TaTI,I RTCCePTa岬OHHO串a6oTH IIPe抑aBJIeHI,I H O6cyxpIeHbI Ha MexpIyHa-

POJIHBⅨ H BCePOCCH洗KHX HaytIH聞【 KOH句epeH岬jIX’B MaTePHaJIaX I(OTOPI,IX OIIy6JIHI(OBaHbI

ⅡoJryqeHHI’Ie Pe3yJII,TaTI,I IIOJIHOCTbro COOTBeTCTByIOT 3ajIBJIeHHI,IM IIeJIjIM, OTJIHtIa-

roTCjI HOBH3HO首, BbIBO月田「 H 3aKJIIOtIeHHH O6ocHOBaHH. ABTOPe句epaT H OⅡy6JIHI(OBaHHI,Ie

aBTOPOM Pa6oTbI IIOJIHO H KOPPeI(THO OTPa脚OT OCHOBHOe CO岬舶HHe RTCePTaI叩.

Ody叩HaJIbHI,Ifi oⅡⅡOHeHT CtIHTae叩TO RTCePTa叩OHHa叩a6oTa HoBOMJIHHCI(OrO

HBaHa H財I(OJIaeBHtIa (II脚HHOBI,Ie aneKTPOI(aTanH3aTOPbI Ha KOMⅡO3H叩HHbIX H OI(C町

HI,IX HOCHTeJIex〉〉 BI,IIIOJIHeHa B PaMI(aX HaCIIOPTa CIIelIHaJII’HOCTH BAK O2.00.05 - OJIeKTPO-

XHMHjL rIo aI(TyaJIBHOCTH・ HaytIHOfrooBII3He’IIPaKTHtIeCI(O蛤HaqHMOCTII, 06beMy HCCJIe即-

BaⅢ掻H yPOBHro O6cy糊eHHfl IIOJIyueHHbIX Pe3yJIbTaTOB JIneCePTa岬OHHa叩a6oTa COOTBeT-

CTByeT BCeM TPe6oBaHHjIM II. 9- 1 4 〈〈IIoJIO鵜HHro HPIICy瑚eHHH yqeHHX CTeIIeHefi》, yTBeP一

棚eHHOrO IIOCTaHOBJIeHHeM ITpaBHTeJIbCTBa Pocc摘cI(O盈⑪e捕paIIHH OT 24 ceHT姉pf1 20 1 3 r.

M 842 (B PeJIaKI叩nOCTaHOBJIeHH皿paBIITeJIbCTBa P⑪ oT 21 aIIPeJIjI 2016 r. JV§ 335) I(aK

3aBePⅢeHHar HaytIHO-I(Ba皿か叩HPOBaHHar Pa6oTa, HaⅡPaBneHHar Ha PeⅢeH財e 3aHaqH,

HMeIOIIIe寛cyIIIeCTBeHHOe 3HatIeHHe ZIJIH PacBHTHH TeOPeTHqeCI(HX H HPRE(JIa抑IX OCHOB

3JIeKTPOKaTaⅢ3a’a ee aBTOP HoBOMJmHCF融HBaH HIIKOJIaeBHq 3aCJIy棚BaeT IIPHCy糊eH肋

HCI(OMO寛yTIeHO鉦TeIIeHH KaH棚aTa XHM財qeCKHX HayK IIO CIIeIIHaJIbHOCTH O2.00.05 - OJIeK-

TpOXHMK凡

O4)HI岬aJIbHもI宜oⅡIIOHeHT:

月OKTOP XKMHqeCKKX HayK (CⅡeIIHaJII,HOCTb O2.00.04くく⑪H3HtIeCKarI XHMH羽,

ZIOIIeHT, HPOPeKTOP IIO HayI(e H HHHOBa叩姻M,
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