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flepnuft rpopeKrop

Bepcr{TeTa

OT3bIB

ne4ytqefi opraHI,I3aIInn Qe4epaJlbHoro rocyAapcrBeHHoro aBToHoMHoro o6pa:ona-

TeJIbHoro frpe)KAeHu{ Bblc[rero o6paroBalr4s. <<IOxnrrfi Qe4epalrHrrfi ynnnepcu-

Ter) Ha Alrcceprallruo KpaqeHKo Tarrsnrr feHnaArennn <<A4cop6qnr r{ aHolphre

qpoqecCbl Ha IOJtr{IIpIICT€IJIJIIITIeCKOM 3OJIOTe B IIIenOTIHbD( nII4I[GICOAepXaIIUD( pacIBO-

"pao), [peAcTaBlennoft Ha coltcKaEr4e yrenofi cTeneHLr KaHAnAaTa

xI,IMI,IqecKLIx HayK rI o crellri zIJrbH ocrrl 02 . 0 0. 0 5 -gJreKTpo xtrvtus.

Arrya.nrnocrb reMb, 4"alap*q"". OrucrureJrbHo-BoccraHoB[TeJrbHbre

[poqeccbl c .Yrm,crueM aMI{HoKpIcJIor HaxoArr rur.rpoKoe upuo,reteuue rrpu co3AaHw4

QeprvrenrarrIBublx AarrIlIKoB, ceHcopHbrx ycrpoftcrn, 6r,roronnuBHbrx gJreMeHToB u

6rnocosldecrl{Mblx Marepl4tulos. BecrMa cyrqecrBeHHbrM rrpu paccMorpeH]rr,r 44cop6-

\nu n KrIHeTuKIlt oKHcJIeHI4.[ aMI4HoKLICJIoT LIrpaeT MaTepLI€IJI gJIeKTpoAa. 3olorofi

9JIeKTpOA He OTpaBJIteTC.tt KaTUrLrrLlqeCKLrMlr s,AaMr4, MolKeT caM aKKyr\{yJrlrpoBarB

aKTr{BHbre Qopuu KLrcJropoAa u B oroM orHoIueHLrLr flBrrflercfl IIepcIIeKTLrBHbIM

) racr[eM aM.I1I-

TeM, rrro Ha HeM

sneKTpoAHbrM MaTepu€uroM Anr gJreKTpoxuMr.rqecKlrx [poqeccoB c

HoyKcycHofi rcucloru.,{annufi slerrpo4nrrft Marepr.rafl r{HTepeceH

rlepeKpblBaK)Tc.l obracru noreHrllrurJroB [poreKaH]rr agcop6quu u gneKTpoAHbrx

upoqeccoB c )rIacTI4eM rnl,rquHa u rr,rApoKcorpyrrnbr, a raK)Ke Bo3Mo)KHoro oKlrcJre-

HI{t 3oJlora. Bce [poreKaloque npoqeccbr B3aHMo3aBucLtMbr n KoMrrJreKcHoe ux u3y-

qeHI,Ie B ml,IpoKofi o6nacrl4 rIoreHrII{€rJroB aKTy€rJrbHo He roJrbKo Ans ycraHoBJreuut

HX KI{HeTIIKLI, Ho H AIIfl SJIeKTpOXUMI{I{ conp$I(eHHbIX gJleKTpoAnrtx peaxqufi.
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.{zccepraq'oHH€ur pa6om LrMeer Kraccr4qecKyro crpyKrypy u coAepxr4T Bce
ueo6xo4zMble SJIOMeHTII; BBeAeHI4e, JrllTeparypurrfi o6sop, orrr{caHr4e MeroAr4K, gKc-

uepLIMeHT€trIbHyIo qacTb, BbIBoAbI LI cIII4coK JII4TepaTypbI. Pa6ora r43noxeHa na 181
crpaHl'Iqax MaIUI4HOnnCHOfo reKcra, coAepxr{r 6 1 pucyH orc n 23 ra6nraurr.

llepnax rJI€lB€I Hocl{r vnroronnaHoerfr xapaKrep r{ Harrp€rBJreHa Ha o6ocHoearilctrz nrr-
6op qeru pa6orrr, T. e. reMhl.ryIcceprarlm 14 [ocr€lBJreuHbx 3aAaq. flpeNle Bcero ero 4pt4-
urqecKtrz aH€IJII43 pa6or uo a4cop6rga,r uoBepxHocrno-aKrrrBHhx BerqecrB z nr6opy nso-
repMbl o4lo- rr MHoroqerrrponofi 44cop6rgil,r 6es r,r c ]rreroM Wrccgq1rarw4, WrMeprgq111l
a4cop6ata LI KIaHeTI4KH a4cop64loruroro HaKorureHr{f,; paccMorpeHr4e .ryramocrt4rrecKrrx
I(pl'rreplleB ycraHoBJIeHI'It KIIHeTLIKI4 elercrpo4rofi peaI{[tr4 B MeroAe runreftirofi BoJrbrrM-
nepoMslpl4ll' ycraIroBJIeHLIe poJII{ 44cop6npoB€lHHoro Kr4cJropola B oJreKrpoKaraJrkrrt4qe-
cKID( pearfluD( Ha 3oJrore B IrIeJrorIHhx cpeAax; a raroKe v3freHue a4cop6rryu.l v rofirer:rilar
oKI4cJIeHILfl rJrln[ma. B raXAola [oApa3AeJIe I{Meercr rcpumuecrufi agaJrrir3 r,naeroueftcs z
HeAocrilloqefi m0opMar[il{ rro paccMarpl4naenrofi npo6nerrae. B qenoM o6sop BhmoJrHrlrr
nocr€lBlreHlrylo 344ary. OlHaro oH nepe{py}KeH o6o6rqaroq,rr\fl.r ra6rguama, Qopuynarr,rz
LI BbIKJIaAKaMU' IIoAqac JTLIITIHIM]I (zrnecrHrrMr uIrvr He 11Mero1qrrrMr4 oco6oro orHo-
IrreHV'I K xccneAoaannro). 3ro 3arpyAHter qreHrre rr 4anruefinee [oHrrMaHue pe-
3yirbTaToB.

Bo aropofi rnane p€rccMorpeHbl o6rerrrr, Mero.4br rrccJreAoB€lHr{r, cuoco6rr rronyqe-
ru'rr Heo6xoAl4Mbx [apaMerpoB 14 crarl,Icu.recrofi o6pa6orrcup$yirbraroB krccnero Barilrfl.

llocneryrorqax rperbr rJI€IBa rlocBtrrle'a rrocraHoBKe 3q{ar* u ycrirrroBJreHr.rro .u.ra-
rHocrHrlecKlD( ISpLil€pI4eB KI4HsruKH Ox,Red-pean[il1B Mero.{e JIBA qpu coalcop6ryln pe-
ar€HToB LI npo,uyKroB. B Hefi aBTop rIpoAoJDKaer aHaJrkr3lrpoBarb MareMarr4.recrcvft an-
rrapar' neo6xoAznarrfi Air.lt orrncalLrs, KaroAHbx r{ aHoAHbx rrpoqeccoB B cJrrrae pa3-
JII4rIHhrx KI4HerrIrIecKux pexoIMoB I{X nporeKaHr4r, qro He r4Meer orHorueHr{rr K gKc-

rIepI4MeHTy. llongrrro, rrro gro cAeJIaHo AJL Toro, .rro6rr B A€urbHefiuena rrojr)nreH_
HhIe pe3yJrbrarbl cBt3arb c rofi ntru uuofr, KnHerI4Kofi npoqecca. Jlorzqnee 6rrno 6rr
3TI4 TIOAXOAbT TIpLIBeCTH BMeCTe C 3KC[epvMeHT€UrbHhrMI4 AaHH6rMH, a He ccblJrarbc,



Ha HrIx qepe3 2 [nas}it. Sro necxoJlbKo 3arpyAHrer rroHrrMalue [oAxoAoB r.r BbrBo-

AOB.

llocne4yrouryre qerBeprat - rrecrar rur€rBbr .ryrcceprar[lorurofi pa6crrrr [ocBrruleHbr

IBy{eHLIIo qpoqeccoB a4cop6rryu I4 gJleKlpooKr{cneHr4r, [poreKarorr[D( Ha 3oJroroM gneK-

rpoAe e'il4cibD( IrIeJIorIHbx (r1.4) u coAepxarr[D( rrurym (u.5) cpeAaq a raroKe p€rccMor-

peHHro co[prDKeHrrbD( pear([{}I nyreM rpaQuvecroro aH€uM3a (u.6).

HayrHan HoBn3Ha HoclreAoBanufi lr rroJrJrrreunbrx pesyJrbraroB

o Paspa6oraHa cl4creMa Al{arHocrr4qecKriD( ripr.rrepxee JIBA B ycnoBLnD( HeAr4cco-

I[ftarI4BHofi saMecrurermHofi coa4cop6ru4r4 peareHTa Lr npo.qrKTa, no3BoJ5rroul€ur

cAeJIaTb BbIBoA o cTerIeHrI Kl{Herl{rlecrofi o6parzruocrr,r [epexoAa 3ap.qAa u npkr-

poAe AoMr4Hr4pyrorrlero agcop6ara.

o BrrmleHa 3aBlrtcllMocrb MeXDi ycroftumrnr,u 44cop64.rorurnrz z $a:onrnu co-

e.rymeHLI'MI4 KHcJIopOAa I{ 3oJIOTa B IIIenOlIHbx cpeAix oT cKopocTT4 pa3BeprKr,r rre

rerilUaJra r{ pH.

r VcaanoBJreHa B3€u.IMocBt3b rraplu€trrbrrbu< rlpoqeccoB c ]qasgreM rJrr{rlr4Ha u tu5-

poKcorpyrr.

o Brrmnerrrt np4poAa runiflrufipyloruefi stawllt gJrerqpooKr{cneHlrr rJrr4r[ma 11pu rrG

Terrrs4€IJrux 60rnure 0,5B n ocHoBHbre [poryrcrbr pears[tr4.

o VcmHosreHa poJc aHo.qlo-curlTer{poB€rHrrbx MoHo- ra 6zp44rra.nrnrx 6opr ua-

cop6zponaluroro Kr4cnopola B Aec-ryyK[il4 ru{rsr{a.

3Haquuocrb pe3yJrbraroB AJrfl HayKrr lr [po[3BoAcrBa

flparcn'rYecKaf, IIeHHocrb loryqeHlrbD( peyJrbraroB cosrorrn B Bo3Mox(Hoctn rry.[pr4Me-

HeHI4f, B TeXHOJrOfr4ffis BKlrroqalouuD( npoqeccbr c )rqafi?reM aMI{HOKI4CJIOT _ gJIeKTpO ALra_

rurs, pasrEHr4p oBaHrre 6laropoAHhrx Mer€urJro B r4 sneKTpO Cr4 HTe3.

PerconrenAallurl rlo HcrloJrb3oBaHr{ro p$yrbramB r,r BbrBoAoB Arrccel]Tarln[

Pesylrraru pa6oru npeAcraBJr.rrror nayrnufi H rrpaKrrirqecrzfi r4HTepec Anf,

Haf{Ho-I{ccJleAoBarenbcKl{x opraHr43arluir, zauuMztroqrlxcr npo6neMaMr4 gneKTpo-

AvraJrvr3a, paSnHzpoBaHLIrI 6naropo4Hblx MeraIIiIoB r{ oJreKTpocttHTe3a, a rarcKe BbIc-



IUI{x yre6nux sane4eHzfi, raKHX KaK Mfy (r. Mocrna), Clrfy (r.CaHrr-

flerep6ypr), IO@V (Pocron-Ha-[oHy) z Tarvr6oscrufi rocy4apcrBeHHHfi rexnv.re-

cxnit yHl{Bepcl{rer rlpn pa:pa6orKe crerlKypcoB rro KrrHeruKe eneKrpoAHbrx rpoqec-

coB r4 agcop6quu.

Crenenr obocHonaHHosrrl rI AocroBepHocrr{ BbrBoAoB, Teoperr.rqecKr{x rrororme.

Hnfi u HafrHGTexHrrrrecKrilK perueHufi

Hayuue reopsrl,rqecKlle H np€rKrr4rrecKne BbIBoFr, troJro)KeHr.nl 14 HayqHo-

Te)GI{tIecKIrte peIueHIIf, ,4{cceplill[4orrrofi pa6onu He [pOIIBopeqaT Teopr4lr gneKrpo4rbx

lpoqeccoB, 44cop64na, 3aKoH€M snelqpoxraMr.rrl n Qr,r:nvecrcofi >sd\fler.Wyuewte nrr6paH-

trx o6renoB npoI.BBeAeHo c LIcnoJIb3oBulHLreM coBpeMeHHhD( MeroAoB uccle4onarun1. no

croBepHocrb pe3yJGTaroB rlolruBepxA€lsrct anpo6argaefi ocnonnrur noloxeruui pa6oru na

pa3JII{TGD(rconQeperug.ID(, oTcyrcTBI4eM Kpl4rr.rqecroD( sarde.raruil} B HayrrrrbD( ny6mcal+anq

a TaIOKe UCIOJIb3OB€IHIeM npu [poBeAeHI4IA SKCIIepI{MerrTa uoneperrroft 14 aTTecTOB€tHHOfi an-

raparypbr.

3ailreqaHuq ro ArrccellrarluoHHofi pa6ore

B qelou pa6ora olleHlrBaercf, rloJro)Kr.rreJrbHo, oAHaKo r4Meercr pf,A 3aMerrarun7 uo

ee coAepxaHraro:

1. Henos-flTHo, rroqeMy aBTop, o6cyx4ax oAHy Lr3 Mo.qenefi uporeKaHr{.f, [po-

qecca coagcop6qul4 peareHToB 14 rpolyKTon (ru. 3.1), ucxlrcqaer o'r1orBreH4fl Ha

rroBepxHocrll 3JIeKTpoAa KaKLrx - tu6o rpyAHopacrBoplrMbrx coeAzH etr4ir" (crp. 75 ),
cuoco6Hrrx rIoBJILtflTb Ha aAcop6quro peareHTon. Teira 6onee, qro B 4anrneftruenr (e

ToM tII{cJIe, B coorBercrBllz c pe3ynbraraMu ?IK-cuerrpocrconuz) o6cyx4aercr no-

tBJIeHue Saaonrrx TIJIeHoK Au2O3 LI Apyrlrx Saaonux coeAlrHeHzfi Au(III) (crp. 95,

100).

2. lannue o crelreHrr 3arloJlHeHkr.f, noBepxHocrv peareHTaMr4 u npoAyKTaMu

I4X AeCTpIKIIllll Ha aHoAe noJr)4reHbr aBTopoM rro KpLrBbrM 3apDKeHr4r, KOTOpbre He



BcerAa oAHo3HaqHbI. Jlorz'rHo 6nno 6u upo.qy6nupoaarb [oJrf{eHHhre pe3ynbrarbr

MeroAoM rfrMneAaHca (xorx 6u Ars MoAeJrbHbx cucrerra).

3. B rnane' [ocB-f,Irlennofi otrucaHltro MeroAr4K ?rccJreAoB aHvrfl., y pas4ene 2.3
(onpe4eneHl4e ucrrannofi nJIoITIaAI/t Au-slerrpoAa), HerroHrrrHo pa3AeJreH'e Ha 2.3.1
u2.6.2.llo cytlr, oAHo tr ro )r(e.

Pa6ora xopono oSopnanena, olsraKo coAepls{T MeJrKr{e Heroqsrbr:
r' Ihtreparypwfi o6:op reperpyt(eu ra6rltqal,ua, Sopncyranaz n p{AoM MareMarr.rqe

cKrur BbrK[aAoK, lrro 3arpy4{rsr qreHue pa6oru.

'/ PflABhrBoAoB coAep)Kr4T Muoro BBoArbu< cJroB r4Jrrr croBocoqsrarutrz

{ I4urcKtr:ct oreqarlfl4 Ia opSorpa$N.recrue ouu6rcr (c.65, 72,125, 126), araror(e He
coBceM yAarIHo c0opuyrupoB€lHHhle IIpeAJIo)KeHxl- wrua (GrrHerLrKa oKucJrenr4rr
rnlrquHa He .f,BJrrerc_f, co6crsesnofi>>.

CAenaunble 3aMeqa*us' He BJIkItIor Ha rroJroxfl4TeJrbHyro orIeHKy Arrccepra-
qzoHHofi pa6orrr. Ocnonrrre pByJIbriIrbI NrcrcwruwrAocrarorrHo rroJtrro nerroxernr s 9
IleqiilTlsD( pa6oruq Koropble BKnloqalor Iuecrb ony6mmoeamx srarefi B xqpHaJrax, pg.
KoMerIAoB€lHHbD( BAK P@, u rpLI re3llca AoKiIaAoB. OcHoerrre a**?. pa6oru o6cyaaa-
Jlucb Ha Mo4ryHapo4ru< u Bcepoccldcruo< HayrHo-TocrrryrecKrx 14 Ha)qro-npaKrr{qecKrrx

ron0epeHg{D( u [oJrylII4JILI ogo6pemEe BeryuuD( cneu,rzrJrr.rcroB. BrreoArr 14 BbrHocr{Mbre
Ha 3aIIIIary rroJrox(eHLrfl, AocrarorrHo o6ocnonaHrr. Aeropeoepar [onHocrbro orpa-
xaer coAepxaHue ALrcceprarluoHHofi pa6orrr.

3arcrrcqeHne.

[ucceptaquoHHoe LIccJreAoBaHI{e rro aKTy€rJrbHocrr.r npo6revru, HoBr13He r{
ypoBHIO OCHOBHbIX Har{Hbx BbIBOAOB, HX AOCTOBepHocrr4, y6e4zrelbHocrr4

apryMeHTar\uv u npaKTl4qecrofi 3HaqI,IMocrI,I orBerraer xnalu$zrarlr4oHHbrM

rpe6onanusl n.g <<flonoxeilLrfl o rrpucy)KA euuu freHbrx creuenefi >> or 24.09.2013 r.
Jvs 842' a aBTop Kpaqenro Tarrsna fenna4beBHa 3acny)Kr.rBaer rrp[cy)r(AeH\Lrr
yvenofi creleHrl KaHAuAara xI4Mt4rIecKI4x HayK no cnerlkr€rJrbgocrt4 02.00.05 - gJreK-
TpOXLIMLI{.



Orsrrs yrBepxqen n o6cyxAeH Ha 3aceAaHura raSegpbr gJreKTpoxr.rMLru xr,rMr{-
qecKoro Qarylrrera lOxnoro fie4ep€urbHoro yHrrBepckTrera 4 4era6px 2014 ro-

Ad, nporoKoJr Ns 144 .

Orsrle noAroroBJIeH 3aB. ra$e4pofi srerrpo*vtMvrv\ A.x.H. Eepexnoft A.f u

AorIeHroM raQe4pu eJreKrpox vruvrvr, K.x. H. Crcu6znofi JI.M.

3ane.qrroqar raQegpofi enerrpoxr4Mr4r{

IOxuoro Qe4epalrHoro yHrrBepclrrera

AOKTOp XHMr{rreCKLrX HayK -..r' EepexHas AnercaHApa fpuroprenHa
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Cru6una lIunw.y' MExafi roeHa

J,q.

\.-r#--'
//.
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