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0TJhiB 8e.uymeil opraunJau:uu 

<De.ll:epaJihHOfO fOCy.ll:apcTBeHHOfO 6IO.ll::>KeTHOfO o6pa30BaTeJihHrO 

yqpe:>K.lJ:eHIUI Bh!Clllero o6pa30BaHIUI «CaHKT-I1eTep6yprcKHH rocy.ll:apcTBeHH~IH 

YHHBepcHTeT>> Ha .ll:HCcepTaiiHOHHYIO pa6oTy Phi~IW8a HnKoJ aD 

BJia.UHMHp08Hqa «liccJie.Uo8auue «<JH3HKO-XHMHqecKHX C80HCT8 pH­

qyBcTBHTeJihHhiX IIOJIH3JieKTpOJIHTHbiX CJIOeB Ha IIOBepXHOCTH MeTaJIJIOi H 

IIOJiyiip080.!J.HHI\:08 80 BHelliHHX 3JieKTpOMafHHTHbiX IIOJIHX», npe.ll:CTaBJieHHiYJO 
I 

Ha COHCKaHHe yqeHOH CTeneHH KaH,ll,H,ll,aTa XHMH:qeCKHX HaYK no cneuHaJibHO<i:TH 

1.4.4- <DH3JiqecKaH XHMHH. 

Bo3MO:>KHOCTh ynpasrreHHH noBe.ll:eHHeM HaHocHcTeM c noMOII!hiO BHelllHero 

~ <P I B03,ll,eHCTBHH HMeeT nepBOCTeneHHOe 3HaqeHHe ,ll,JIH C03,ll,aHHH HOBbiX YHKIIHO~a~hHbiX H 

«yMHbiX» MaTepHaJlOB, B T.q. 6HOCeHCOpOB, 3aiiiHTHbiX H a,[J,anTHBHbiX noKpbiTHH, cpe)J.CTB 

a,ll,pecHoH: ,ll,OCTaBKH. O,ll,HHM H3 B03MO:>KHhiX no,ll,XO,ll,OB K ,ll,H3ai1Hy TaKHX MaTepHanos HBJIHeTcH 

pa3pa6oTKa Maplllpyros norryqeHHH cseToqyscTBHTerrhHhiX CTPYKTYP Ha ocHose pH­

qyscTBI·UeJibHhiX crroes noJIH3JieKTporrHTOB Ha nosepxHOCTH MeTanrros 11 norrynposo,ll, HKOB. B 

TaKHX CTPYKTypax H3MeHeHH:e pH Ha rpaHHIIe pa3.lJ:eJia C paCTBOpOM aKTHBHpyeTCH CBe OM, qTo 

n03BOJI5IeT .ll:06HBaThCH o6yCJIOBJieHHOf0 npOTOHHpOBaHH:eM nepeKJIIOqeHHH COCTOHHHH pH-

qyscTBHTeJibHbiX CJIOeB 3a cqeT H3MeHeHJUI xapaKTepa BHyrpH- H Me:>KMOJieKyrrHpHbiX 

B3aHMO,ll,eHCTBHii. f1p11 3TOM B03MO)KH0 H3MeHeHHe MOpcporrorHH CJIOR ITOJIH3JieKTpOIIHTa ero I , 
TOJIII!HHbi, rnepOXOBaTOCTH, nopHCTOCTH, 3apH,ll,a nOBepXHOCTH H CMaqH:saeMOCTH. 

Y CTaHOBJieHHe ¢H3HKO-XHMHqecKHX 3aKOHOMepHOCTeH: nose,ll,eHHH norrH3JieKTporrHTH lrx crroes 

npH B03,ll,eHCTBHH BHelliHHX 3JieKTpOMafHHTHbiX noJieH HMeeT BbiCOKOe 3Haqe~He ,ll,JIH 

¢YH.ll:aMeHTaJihHOH XHMHH H COBpeMeHHOfO MaTepHaJIOBe.lJ:eHHH. B 3TOH CB513H 

.lJ:HCcepTaiiHOHHoe Hccrre.ll:OBaHHe Phi:>KKOBa H.A. npe.ll:CTaBrrHeT 6oJihlllOH HayqHhiH H 

npaKTHqecKHH HHTepec, H aKTyaJibHOCTh pa60Thl He Bhi3hiBaeT COMHeHHH. 

HayquaD H08H3Ha HCCJiell,OBaHHD H rrpaKTHqecKaD 3HaqHMOCTb paOOTbl. 

Ilpe,ll,CTaBJIHIDT Ha)"'HbiH H rrpaKTJiqecKHH HHTepec HOBbie ,[J,aHHbie, ITOJI)"'eHHbie B J
1

a6oTe, a 

HMeHHO: 

I10Ka3aHO, qTo C nOMOII!biO nOJIH3JieKTpOJIHTHbiX c6opOK MO:>KHO yseJIH:qHBaTb :ilJieKTpO-
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H ¢oT03JieKTpOXHMHqecKyiO aKTHBHOCTh 3JieKTPO.ll.OB H Q:>oT03JieKTPO.ll.OB, a TaK)I(e \ cmmsaTb H 

KOH[(eHTpHpOBaTb llOHHbie IIOTOKM, C03)l,aHHbie 3JieKTpO- ll ¢loT03JieKTpO MMHqecK.H. 

Ilpo~eMOHCTpHpOBaHa 3¢¢eKTHBHOCTb C60pOK IIOJIM3JieKTpOITMTOB, pH-

6y¢epHbiMH caoticTBaMM, ~JUI 3aiiJ;HThi III-V rrorryrrpoao~HHKOB oT ¢oToKoppo3HH. I1 e~rrmKeHbi 

CIIOC06bi C03~aHIUI a~aiiTHBHbiX 6HOHHTep¢eHCOB, BOCIIpHHMqHBbiX K IIpOTOHHbiM rra~HeHTaM , 

B03HMKaiOII{HM rrpn o6rryqeHMH rrorryrrpoao~HHKOBhiX MaTepuarroB. Hccrre~oaaHa a MO)I(HOCTh 

yrrpaarreHIDI rrpou:eccoM pocTa 6aKTepuarrbHhiX 6uorrrreHoK, o6pa3yiOIIJ;Mxcsr Ha rroaep HOCTM pH-

qyBCTBMTeJibHbiX IIOJlll3JieKTPOJillTHbiX CJIOeB rrpH lf3MeHeHHlf CTeiieHll llX IIpOTOHllp 1 BaHMSf. 

Pe3yiThTaThi )l.MccepTaU:MOHHOH pa6oTbi H.B. Pbi)I(KOBa MoryT 6hiTh ucrroJih30BaHbi rrpu 

pa3pa60TKe HOBbiX MeTO~OB rrorryqeHMSf rrporpaMMMpyeMbiX CBeTOqyBC HTeJibHbiX 

HaHOaKTyaTOpOB, aHTHKOpp03llOHHbiX IIOKpbiTllH, a TaK)I(e IIpOrH03HpOBaHHSf OC06eHHOCTeH 

pocTa 6uorrneHoK. 

CooTBeTCTBHe TeMaTHKH JJ.HCcepTaUHOHHOH pa6oThl nacnopry cneuHaJibHOCTH. 

Co~ep)l(aHMe ~uccepTaiiMll H.B. PnDKKOBa cooTBeTCTayeT rrpoeKTY rracrropTa crre aJibHOCTH 

1.4.4. <l>M3llqecKaSJ: XllMIDI (rryHKTbi 4, 5, 6, 9, 12). 

ll.eJib J],lfCCepTaU,HOHHOH pa60Thl 3aKJIJOqaJiaCb B HCCJie)l,OBaHHH IIpOIIeCCOB, rrpo eKaiOII{MX 

B pH-qyBCTBMTeJibHbiX CJIOSI:X Ha IIOBepXHOCTlf 3JieKTpO~OB H ¢oT03JieKTpO~OB B pOTOHHbiX 

rpa~MeHTaX, B03HHKaiOII{llX B paCTBOpax ITO~ B03~eHCTBlleM BHeiiiHllX 3JieKTpoJ arHllTHbiX 

rroneii. 

,n:nsr ~ocTM)I(eHIDI 3TOH uenu 6biJIH perneHbi crre~yiOIIIHe 3a~aq11: 

1) l13yqeHo BJIMSJ:HMe rronMMOHHhiX c6opoK Ha rroaepxHOCTH MeTarrnuqecKux 3Jie TPO.ll.OB u 

rrorryrrpoao~HMKOBhiX ¢oTo3rreKTpo~oa, qyacTBHTeJibHhiX K yrrhTpa¢uorreToBoMy (Ti02) 11 

Bll)l,llMOMY (GaP) CBeTy, Ha llX 3JieKTpOXMMllqecKyiO ll ¢oT03JieKTpOXllMllqecKyiO aKT BHOCTb If 

TepMO~llHaMMqeCKlle XapaKTepllCTllKM IIpOIIeCCOB Ha IIOBepXHOCTll. 

2) Y cTaHOBJieHbi crroco6hi yrrprumeHJUI pacrrpocTpaHeHHeM rrpoTOHHbiX rp )J,l1eHTOB, 

C03~aHHbiX 3JieKTpOXMMifqeCKll B 3JieKTpHqeCKHX IIOJUIX pa3JilfqHOH reOMeTpHH If 

th ~ 6 ~ l 'i'OT03JieKTPOXHMHqeCKlf - IIpll B03~eHCTBHH 0 rryqeHHSf C pa3JillqHQll ~JillHO BOJIHbl, 

llCCJie~OBaHhi B03MO)I(HOCTH ¢opMHpOBaHMSf rraTTepHOB IIpOTOHHbiX rpa~MeHTOB B pac 

rpaHMIIax pa3)l.erra rrpu B03)l.eficTBllll BHeiiiHMX rrorreti. 

3) OxapaKTepH30BaHhi H3MeHeHHsr ¢n3MKO-XMMMqecKMX caoifcTB pH-qyacTBMTerrh hiX crroes 

IIOJill3JieKTpOJillTOB ll IIBMTTep-llOHHbiX Jlllllll~OB Ha rpaHMIIaX pa3~eJia IIpH IIpOTOHHpO aHllll . 

Hccne~oaaHHe, rrpe~CTaBJieHHOe B rrpe~cTaBJUieT 

pa6oTy, HarrpaaneHeyiO Ha IIOCJie~OBaTeJibHOe perneHHe 
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Ouem~a cop,epmauuH p,uccepTauuu, ee 3asepmeuuocTu 

CTpyKTypa H o6neM .zmccepTaUHH. LJ:nccepTau;mr cocTOHT H3 BBe,IJ,eH }l, o63opa 

JIHTepaTyphi (rrraBa 1), OIIHCaHH}l 06neKTOB H MeTO)l,OB HCCJie,IJ,OBaHH}l (rrraBa 2), H3JIO)I(eHH}l 

OCHOBHbiX pe3yJihTaTOB npoBe,IJ,eHHbiX HCCJie,IJ,OBaHHH (rrraBbi 3-6), BhiBO)l,OB, CIIHCKa C~KpameHHH 

H ycrroBHbiX o6o3HaqeHHH, cnncKa UHTHpyeMOH JIHTepaTyphi. OcHOBHbie e3yJibTaTbi 

npoBe,IJ,eHHbiX H:CCJie,IJ,OBaHHH BKJIIOqaJOT B ce6}l OUeHKY BJIH}lHH}l IIOJIH3JieKTpOJIHTHb X CJIOeB Ha 

<t>oTO- H 3JieKTpOXHMifqecKyJO aKTHBHOCTb (rJiaBa 3), OIIHCaHHe a,IJ,aiiTHBHbiX HH ep<t>eHCOB, 

ynpaBJI}leMbiX rpa,IJ,HeHTaMH KOHIJ;eHTpaUHH HOHOB (rnaBa 4), H3yqeHHe BO MO)I(HOCTH 

HCIIOJib30BaHHjl 3JieKTpO- H <!>OT03JieKTpOXHMHqecKHX H:OHHbiX rpa.n;HeHTOB )l,JI}l a3pa60TKH 

HOBbiX cnoco6oB o6pa6oTKH HH<!>opMaUHH (rrraBa 5), nccrre,IJ,oBaHHe oco6eHH09TeH: pocTa 

6HOIIJieHOK Ha IIOBepXHOCTH IIOJIH3JieKTpOmiTHbiX CJIOeB (rnaBa 6). 06I.llHM o6nJ M pa60Tbi 

COCTaBJijleT 141 CTpaHHuy, BKJIJOqa51 67 pHCYHKOB If 5 Ta6JIHU. CIIHCOK JIHTepaTypbi CO.IJ;ep)I(H:T 

127 HaH:MeHOBaHH:ll. 

Bo BBe,IJ,eHHH o6ocHoBaHa aKTyarrbHOCTb pa6oTbi, c<t>opMynHpoBaHbi uenH H 3a.n;aqH: 

HCCJie,IJ,OBaHHjl, IIOKa3aHbl HayqHM HOBH:3Ha If npaKTHqecKM 3HaqH:MOCTb pa60Tbi, 3JIO)I(eHbi 

ocHOBHbie rrono)l(eHH}l, BbiHOCHMbie Ha 3al.llHTY, npHBe,IJ,eHa oueHKa ,IJ,OCTOBepHOCTH pe yrr.hTaTOB, 

npe.IJ;CTaBJieHbi CBe)l,eHH:}l 06 anpo6aiJ;H:H: pe3yJibTaTOB .IJ;H:CCepTaUH:OHHOH pa60Tbi If 06 CHOBHbiX 

ny6rrHKaumix aBTopa no TeMe ,IJ,H:ccepTaUHH. 

B rnase 1 npHBe.n;eH o63op JIHTepaTypHbiX ,IJ,aHHbiX: npe,IJ,cTaBrreHbi o6mHe c e,IJ,eHH}l o 

I 
<!>OTOXH:MifqecKH:X If 3JieKTpOXH:MH:qeCKH:X peaKUlf}lX, Bbi3biBaJOI.llH:X H:3MeHeHH:e pH H:!t rpaHHIJ;e 

pa3,IJ,eJia 3JieKTpO,I1,-paCTBOp If TaKHM o6pa30M <t>opMHpyiOI.llH:X rpa.n;HeHT KOHU: HTpaUHH 

IIpOTOHOB; OCHOBHbiX MeTO,IJ,aX IIOCJie)l,OBaTeJibHOrO OCa)l()l,eHHjl CJIOeB Ha IIOBepXHOCTJ TBep)l,biX 

IIO)l,JIO)I(eK - IIOJIHHOHHOH c6opKH H HOHHOrO HaCJiaH:BaHH}l; B03MO)I(HOCTH HX npHMe eHH}l )l,Jljl 

<t>opMHpOBaHH}l a,IJ,aiiTHBHbiX HHTep<t>eHCOB, qyBCTBHTeJibHbiX K BHeiiiHHM B03,IJ,eHCTBH}l . 

r JiaBa 2 CO.IJ;ep)I(HT OIIHCaHH:e MeTO.UH:K H3rOTOBJieHH51 pa6oq.HX MHKp03JieK pO,Il;OB 11 

<l>oT03JieKTpO.IJ;OB, rrpou;e.n;yp OCa)I(,J:JeHH:}l IIOJIH:3JieKTpOJIH:THbiX CJIOeB Ha 11X IIOBe XHOCTI1, 

MeTO)l,HK HCCJie)l,OBaHH}l 3JieKTpOXH:MifqecKOH aKTH:BHOCTH: rronyqeHHbiX 3JieKTpO.IJ;OB, BJIH}lHH~ 

rroJIH3JieKTpOJIHTHbiX crroeB Ha <PoToKopp03HJO GaP, Hccne.n;oBaHH}l 3<l><!>eKTa nepeK JOqeHH~ 

<I_JoTOTOKa Ha Ti02. LJ:arree onncaHh! npoueccbi npnroToBrreHH}l H xapaKTepH3aUHH rri nH.IJ:HbiX 

Be3HKyrr, OCa)l()l,eHH}l JIHIIH,IJ,HOH MeM6paHbi Ha IIOBepXHOCTb IIOJIH3JieKTPOJIHTHb~ CJIOeB, 

oco6eHHOCTH <PopMHpOBaHHjl H XapaKTepH3aiJ;HH 6HOIIJieHOK Ha IIOBep HOCT}lX, 

MO.IJ:H<i>HUHpOBaHHbiX IIOJIH3JieKTpOJIHTaMH. KpOMe TOfO, OIIHCaHbi HCIIOJib30BaHHbie 

H:CCJie)l,OBaHHjl CHHTe3H:pOBaHHbiX MaTepH:aJIOB C IIOMOI.llbiO MeTO)l,OB CIIeKTp CKOIIHH 

3JieKTpOXHMifqeCKOrO H:MIIe)l,aHCa H UHKJIH:qeCKOH BOJibTaMnepOMeTpHH. 

B rJiaBe 3 rrpnse,IJ,eHbi pe3yrr.hTaTbi Hccrre,IJ,oBaHH}l BJIH~HH~ rroKpbiTH~ 

3 



IIOJUI3JieKTpOJIHTHbiMH CJIOjJMH IIOBepXHOCTeH MeTaJIJIHl:IeCKHX (30JIOTbiX, IIJiaTHHOBbiX H 

MamHeBhiX) 3JieKTpo.n;os H <)_)oT03JieKTpo.n;os Ha ocHose Ti02 H GaP Ha 3JieKTpo HMHqecKyiO 

HI HJIH <PoTOKaTaJIHTHqecKyiO aKTHBHOCTh MaTepHanos H .n;enaiOTC» BbiBO.LJ:bi 

rrpHMeHeHH51 IIOJIHHOHHOH c6opKH )1;JI51 C03)1;aHH51 3aiiiHTHbiX IIOKpbiTHH. 

r JiaBa 4 IIOCB51IIIeHa pa3pa60TKe a.l(aiiTHBHhiX HHTep<lJeHCOB, yrrpaBJI51eMbiX r 

KOHIIeHTpauHH HOHOB. Ha rrpHMepe JU:IIIH.LJ:HOH MeM6paHbl yCTaHaBJIHBaiOTC51 0 o6eHHOCTH 

B3aHM0)1;eHCTBHjJ JIHIIH.LJ:OB C 3ap51)1(eHHOH IIO.LJ:JIQ)KKOH H a.n;cop611HH Ha rpaHH e pa3.n;ena 

3JieKTpo.n;-paCTBOp B YCJIOBH51X rpa.n;HeHTa KHCJIOTHOCTH, Bbi3BaHHOfO 

3JieKTpOXHMHqeCKHX HJIH <j_}OT03JieKTpOXHMHqecKHX 11p011eCCOB. 

B r Jiase 5 ycTaHaBJIHBaeTc» B03MO)I(HOCTb C03.UaHH» OTrreqaTKOB pac 

KHCJIOTHbiX H OCHOBHbiX o6nacTeH paCTBOpa C HCIIOJih30BaHHeM CHCTeM 

3JieKTpO.LJ:OB IIpH HaJIO)I(eHHH OIIpe,lleJieHHOfO IIOTeHIIHaJia H yrrpaBJieHHH 

OKHCJieHHjJ rH.LJ:pOXHHOHa B paCTBOpe. IJOKa3aH 3<j_}<l>eKT <l>oT03JieKTpOX 

rrepeKJIIOqeHH51 <j_}OTOTOKa, KOTOpbiH MO)I(eT 6biTb HCIIOJlh30BaH )1;J151 pa3pa60T 

XHMHqecKHX JIOrHqeCKHX BeHTHJieH Ha OCHOBe Ti02 <j_}OT03JieKTpO,llOB. 

B rJiaBe 6 rrpe.n;cTaBJieHbl pe3yJibTaTbi H3yqeHHX pocTa 6HOIIJieHOK E. Coli 

IIHTaTeJibHOM araposoM cy6crpaTe, rroKpbiTOM rroJIH3JieKTpoJIHTaMH PEl, PSS, P 

MO,l(eJIH 

pa3JIHqHbiX KOM6HHaiiHXX H IIIHpOKOM )1;Halla30He YCJIOBHH CHHTe3a. Y CTaHOBJieHbl, B aCTHOCTH, 

<)_}aKTOpbl BJIHXHHX IIpHpO.LJ:bl IIOJIH3JieKTpOJIHTa H pH paCTBOpa, HCIIOJib30BaHHOfO .l(J151 OCa)l<,l(eHHX 

v 
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IIOJIH3JieKTpOJIHTHOfO CJIOX, Ha Macey Bbiparn;eHHOH HOIIJieHKH, ee MaKpoapXH eKTypy H 

IIOBepXHOCTHYIO IIJIOTHOCTb. 

BhiBO,[J,hl, IIpHBe,l(eHHbie .l(aJiee B TeKCTe .l(HCCepTaUHH, OCHOBaHbi Ha OCHOBHbiX 

3KCIIepHMeHTaJibHhiX pe3yJihTaTaX pa60Tbl H IIOJIHOCTbiO 060CHOBaHbi. 

TaKHM o6pa3oM, .n;HccepTauHx co.n;ep)I(HT rro.n;po6Hbrn JIHTepaTypHbrn 63op rro 

0603HaqeHHOH aKTYaJibHOH TeMe HCCJie.UOBaHHX, o6ocHOBaHHYIO u,em,, rrepe':leHb Heo XO,li;HMhiX 

.n;rrx ee .n;ocTH)I(eHHX 3a.n;aq, BKJIIOqaeT rro.n;po6Hoe omrcaHHe rrocne.n;osaTeJibHOCTeli CHHTe3a H 

MeTO.LJ:HK HCCJie)1;0BaHHX, .LJ:OCTaToqHoe KOJIHqeCTBO 3KCIIepHMeHTaJibHbiX pe3yJibTaTOB .LJ:JIX 

BbiiiOJIHeHHX HX aHaJIH3a H rrpe.n;CTaBJieHHX HayqHO 060CHOBaHHbiX BbiBO.l(OB. 

llOCTOBepHOCTh H ofiOCHOBaHHOCTb OOJiyqeHHbiX pe3yJibTaTOB o6ecrrf qHBaeTCX 

rrpHMeHeHHeM COBOKYIIHOCTH COBpeMeHHbiX B3aHMO.LJ:OIIOJIHXIOIIJ;HX <j_}H3HKO-XHf-1HqecKHX 

MeTO.l(OB HCCJie)1;0BaHHX H XOpOIIIeH BOCIIpOH3BO.l(HMOCTbiO pe3yJibTaTOB rrapahrreJibHbiX 

H3MepeHHH, BbiiiOJIHeHHbiX Ha COBpeMeHHOM aTTeCTOBaHHOM o6opy.l(OBaHHH. 

ITo MaTepHanaM .n;HccepTaiiHH orry6nHKOBaHo 12 cTaTeli B peueH3HpyeMbiX 3.UaHHxx, 

BKJIIOqeHHbiX B Me)l(.n;yHapo.n;Hhie HayqHbie 6a3bi .uaHHI.IX Web of Science Core Co lection H 

Scopus, B TOM qHcne .n;se o63opHbie pa6oTbi, c.n;enaHbi .n;oKna.n;bi Ha 12 HayqHbiX KOH<)_}e eHuHxx. 

4 



a6oTLI. 

Pe3ynhTaThi pa6oTbi MoryT 6hiTh peKoMeH,n:oBaHhi .n:mr Hcrronh30BaHirn HayqHhiX 

opraHH3aUH5IX If na6opaTOpH5IX, 3aHHMaiOIIJ,HXC51 pa3pa60TKOH OHMbHbiX 

MaTepHMOB, B TOM qlfcne CIIOC06HhiX IIO)J; ,n;eifCTBHeM BHeiiiHHX 

xapaKTepHCTHKH, CeHCOpOB, 3aiiJ,HTHbiX IIOKpbiTMH, rM6pM.LJ:HbiX If 6MOMaTepMMOB, H Tep<PeifCOB 

Ha MX OCHOBe. 

ITonyqeHHbie B pa6oTe ,n;aHHhie HeCOMHeHHO 6y .LJ:YT HHTepecHbi .LJ:n51 Mccne,n:oBaTenbcKHX 

rpyrrrr H na6opaTOpMii ITepsoro CaHKT-I1eTep6yprcKoro rocy.n;apcTBeHHoro Me.n;MU:MHCKoro 

yHMBepCHTeTa MMeHM aKa,n:eMMKa 11.I1. IlaBnoBa MHHMCTepcTBa 3,n:paBooxpaHeHM51 P<I> H BhiClliMX 

yqe6HhiX 3aBe,n:eHMH, TaKMX KaK <l>e,n;epanbHOe rocy,n;apCTBeHHOe 6JO,n:)l(eTHOe o6pa30BaTenbHOe 

yqpe)l(,n;eHHe BhiCIIIero o6pa30BaHM51 «CaHKT-I1eTep6yprcKMH rocy,n:apcTBeHHhiH yHHBepcMTeT» 

(CIT6rY), «MocKoBcKHH rocy,n:apcTBeHHhiH yHMBepcMTeT» (MrY), CaHKT-IleTe 6yprcKMii 

rocy,n:apcTBeHHhiH :meKTpoTeXHMqecKMH YHMBepcMTeT «fl3Tl1» HM. B.H. Ynh5IHOBa (fleHMHa) 

(CTI6r3TY «fl3Tl1» ), CaHKT-I1eTep6yprcKMii rronHTeXHMqecKMH yHMBepcHTeT IleTpa BenMKoro 

(CI16TIY) H p5I,n:a .n:pyrMx BhiClliMX yqe6HhiX 3aBe,n:eHHH P<l>. ITonyqeHHhie pe3ynhTaThi 

rrpe,n:CTaBn5IIOT HHTepec rrpM pa3pa60TKe yqe6HbiX KypCOB IIO pa3,n:enaM <l>M3MqeCKOH XMMMM H 

COBpeMeHHOrO MaTepMMOBe,n:eHH51. 

BonpocLI u 3aMeqauuH K JlHCcepTauuouuou pa6oTe 

flpM paCCMOTpemm .LJ:HCCepTaUMM B03HMKnH cne.n:yiOIIJ,Me 3a:MeqaHM51 If BOIIpOChi: 

1. TepMHH «a.n;arrTHBHhrn MHTep<l>eiic» He 51Bn5IeTc51 ToqHo orrpe.n:eneHHhiM, oco6eHHO B 

pyccK0513bJqHOH nHTepaType, M MO)l(eT IIO.LJ:pa3yMeBaTh IIIMpOKHH CIIeKTp BO~MO)l(HbiX 

TonKoBaHMii. ABTopy cne,n:oBano 6hi ,n:a:Th pa3b5ICHeHHe :noro rroH5ITM51 npH nepBoM 

ynoTpe6neHHH ero B TeKCTe .LJ:MCCepTaUHH. 

2. ITpH orrHca:HHH MeTO.LJ:MKM nnaTMHM3aUMH cKaHHpyiOIIJ,ero 30H,n:a yKa:JaHo, qTo Ha KOHUe 

3neKTpO,n;a o6pa30BbiBMC51 «IInaTMHOBhiH c<PepH:qecKMH HaKOHeqHifK ,n:MaMeTpOM 30 MK »(C. 25, 

pMc. 3 HaC. 33). HaC. 26 yKa:JaHo, qTo «floKanhHM KOHU:eHTpauH51 H+ H3yqanacb Ha Bl ICOTe 25 

MKM Ha,n: IIOBepXHOCTblO o6pa3Ua». C IIOMOIIJ,blO KaKHX MeTO.LJ:OB KOHTpOnHpOBMHCb 3TH 

3HaqeHH51? KaK BnM5IIOT rrorpeiiiHOCTH B oueHKe ,n;aHHhiX napa:MeTpoB Ha ToqHoCTh npoBO)J;HMhiX 

3neKTpoxHMHqecKMx H3MepeHHii? HacKOnhKO H3MeHHTC51 KapTa pH, ecnH cMeCTHTh no!JIO)I<eHHe 

3neKTpo,n:a? 

3. ,[(n5I 06b5ICHeHH51 HeKOTOpbiX Ha6niO,n:aeMbiX 3¢¢eKTOB aBTOp qaCTO HCIIOnh3yeT IIOH5ITHe 

«lllepoxoBaTOCTH>>: Ha C. 44 yBenHqeHHe HHTeHCHBHOCTH oKHcrreHH51 rH,n:poxHHOHa CB513biBaeTc51 

c ysenwieHHeM rrnorn:a.ZUI rrosepxHOCTH 3JieKTpo.n;a «Bcne,n:cTBHe pacTa lllepoxoBaTocTH»; Ha C. 
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51 «IIOBbiiiiemie m.n;po¢HJibHhiX CBOHCTB ... MO)KHO o6n~CHHTh o6pa30BaHHeM IIIepOXOBaTOH 

m,n;po<)m:nbHOti rrosepXHocTH». ,l.l;m1 rro,n;o6HhiX yTBep)K,n;eHHH: cne,n;oBano 61>11 rrpoBeCTH 

)l;OIIOJIHHTeJibHbie HCCJie)l;OBaHH~ MOp¢0JIOrHH IIOBepXHOCTH MeTO)l;aMH MHKp I CKOIIHH H 

U:H¢poByiO o6pa60TKY rronyqeHHhiX pe3yJihTaTOB. TaK, Ha OCHOBaHHH H306pa)KeHHH pHC. 13 6,B 

(C. 52), He ~BAAeTCX oqeBH.[{HhiM yTBep)K,D;eHHe, IIpHBe.[{eHHOe HaC. 53, 06 yBenHqeH rrnorn;a,n;H 

rroBepxHOCTH Me3orropHcToro Ti02 B pe3yJihTaTe ee rroKphiTHX rronHMepHbiMH cno~M 

4. B fJiaBe 3 rrpe.n;cTaBJieHbl pe3yJihTaTbl HCCJie.[{OBaHH~ KOpp03HOHHOH CTOHKOCTH B 

pacTsope NaCl nnacTHH MarHH~, o6pa6oTaHHhiX pacTsopoM HaTypanhHoro me Ka nayKa. 

ComacHo Ta6nHue 1 (C. 49), y,n;anoch rrpHroTOBHTh o6pa3IIhi, Koppo3HOHHM cToii:KocTb 

KOTOpbiX B 54 pa3a IIOBbiiiieHa IIO cpaBHeHHIO C Heo6pa6oTaHHhiMH o6pa3IIaMH (BbiBO.l!: HaC. 69), 

l.{TO ycTaHOBneHO B pe3ynhTaTe orrpe,n;eneHHX IIOTeHIIHaJia KOpp03HH C IIOMOIIIh MeTO)l;a 

HaKJIOHOB Ta¢en~. Pa6oTa oqeHh CHJihHO 61>1 Bhmrpana, ecnH 61>1 aBTOp rrpHsen cpopMyny pacqeTa 

CKOpOCTH KOpp03HH H cpaBHHn 61>1 IIOJIYqeHHble B pa6oTe 3HaqeHHX KOpp03HOHHOH C OHKOCTH C 

H3BeCTHbiMH H3 JIHTepaTypni ,n;aHHhiMH Tpa.LJ:HIIHOHHhiX rroKphiTHH. He,n;ocTaToqHo TaK)Ke 

OCBeiiieHhl H ,n;pyrHe rrpeHMYIIIeCTBa HCIIOJih30BaHH~ HaTypaJibHOfO IIIeJIKa B KaqecTBe · aiiiHTHhiX 

IIOKpbiTHH H rrepcrreKTHBhl HX IIpHMeHeHHX B peaJibHOH rrpaKTHKe. 

5. qTO 03HaqaeT 3HaK paBeHCTBa B 3aiiHCH «[Ru(NH3)6]3+ = [Ru(NH3)6]2+» rrpH o6cy)K)l;eHHH 

pe3yJihTaTOB HCCJie.[{OBaHH~ OKHCJIHTeJihHO-BOCCTaHOBHTenhHOfO rrpouecca Ha ~neKTpo,n;e 

"Ti02/(PSS/PEl)3/JIHIIH.LJ:HbiH cnoH:" s pacTsope 0,5 M NaCl, co.n;ep)KameM [Ru(NH3)6]3
+, 

MeTO.[{OM UHKnHqeCKOH BOnbTa~mepOMeTpHH (C. 89-91)? 

YKa3aHHbie 3aMeqaHH~ He CHH)KaiOT o6rn:ero rrono)KHTeJibHoro srreqa JieHH~ o 

BbmonHeHHoti .n;uccepTaiiHOHHoH: pa6oTe. B pa6oTe rrpe.n;cTaBJieH 6onhrnoH o6neM 

3KCrrepHMeHTaJibHOf0 MaTepHaJia. .lJ:HccepTai.J;H~ H aBTOpe¢epaT HaiiHCaHhl I)PaMOTHO, 

o¢opMJieHbl B COOTBeTCTBHH C Tpe60BaHH~MH fQCT 7 .0.11 - 2011 «,l.J;HccepTaU:H.si H aBT pe¢epaT 

,n;HccepTaiiHH. CTpyKTypa H npasHna ocpopMneHHX». ABTopecpepaT .n;HccepTamm s .n:ocraToqHoti 

CTerreHH OTpa)KaeT o6rn;ee CO.[{ep)KaHHe .[{HCCepTaiiHOHHOH pa60Thl. 

3aKmoqeuue 

Ha OCHOBaHHH pacCMOTpeHH~ MaTepHaJia )l;HCCepTai.J;HH, aBTOpe¢epaTa H BhiC']YIIJieHH~ 

COHCKaTeAA Ha Hay'IHOM CeMHHape Be.[{yiiiM OpraHH3auH~ Cl.{HTaeT, l.{TO .[{HCCepTaiiHOHHM pa60Ta 

Phi)KKOBa H.B. rrpe,n;cTaBAAeT co6oH: 3aseprneHHYIO HayqHo-KBaJIHcpHKaiiHOHHYIO pa6oTy, 

BhiiiOJIHeHHYIO aBTOpOM CaMOCTO~TeJihHO Ha BhiCOKOM 3KCIIepHMeHTaJibHOM H TeopeTHqecKOM 

yposHe. B HeM: co,n;ep)KaTC~ HayqHo o60CHOBaHHbie perneHHX 3a.[{al.JH IIOHCKa crroco6oB 

ynpaBJieHH~ rrpou;eccaMH, IIpOTeKaiOIIIHMH B pH-qyBCTBHTeJibHhiX CJIO~X Ha rrosepXHOCTH 

6 



3JieKTpO,UOB, C IIOMOIUhlO B03,UeMCTBH:51 BHeiiiHH:X 3JieKTpOMarHH:THhiX IIOJieM. 

ITo aKTYaJihHOCTH, HOBH3He, rrpaKTnqecKoH: 3HaqnMOCTH H ypoBHIO rrl oBe,lJ,eHHhiX 

HCCne)J,OBaHHH pa60Ta COOTBeTCTByeT Tpe60BaHH5IM II. 9-14 «I10nO)I(eHH5I 0 IIpHCy)I()J,eHHH 

yqeHhiX cTerreHeH», yTBep)l(,lJ,eHHoro ITocTaHoBneHIIeM rrpaBHTenhCTBOM OCCHHCKOH 

<l>e)J,epau;nH OT 24 ceHTH6pH 2013 r. N2 842 (c H3M. oT 26.05.2020, pe)J,. OT 11.09.2021 , a ee aBTOp 

PhDKKOB HRKorraii Brra,URMH:pOBH:q 3acrry)I(HBaeT rrpncy)l(.[(eHH:51 yqeHoii cTerreH KaH.UH:.UaTa 

XH:MH:qeCKH:X HayK ITO CIIeiJ;H:aJihHOCTH: 1.4.4. <l>H:3HqeCKaH XHMI151. 

0T3hiB o6cy)l(,lJ,eH n o,lJ,o6peH Ha 3ace,lJ,aHHH Ka<l:>e.ll.phi XnMHH TBep,lJ,oro Ten a CI16fY, 

rrpoToKon N2 43/6112-02-5 OT 07 OKTH6pH 2021 r . 

0T3hiB COCTaBHnH: 

)J,.X.H., CIIeiJ;HaJlhHOCTh 02.00.01. - HeopraHnqeCKaH XHMHH, 

rrpocpeccop, 

rrpo¢eccop c B03nO)I(eHneM o6H3aHHOCTei1 

3aBe.ll.yiOmero Ka¢e,lJ,poH: XHMHH TBep,lJ,oro Tena 
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