
oT3bIB OOAqIIAJIbHOTO OInOHEHTA

Ha Arrcceprarlrrc Xap.nauon ofi Bnrropnr.r lOprennrr

<<Brrcorcoycroftsnnrre KoMrrJreKcbr 3oJrora(I) c cepocoAep?KaqrrMrr JrrrraHAaMlr B BoAHoM

pacrBope>>, [peAcraBJreHrryrc Ha corrcKaH[e yrreHofi crenenu KaHArrAara xlrMrlrrecKux

HayK rro cneqnaJrbHocrrr 02.00.01 - HeopraH[rrecKaff xrrMus

flpenaparu Au(I) c rI,IoJIaraMrI B Hacrorrqee BpeMr r,rc[onrcyror Nrfl reqeHus

peBMarolrAnoro aprpllra. florenqfiaJrbHo onr,r Moryr lerairrw fipfiMeueH]re npfi Jreqeur.rr4 acrMhr,

Mulxptrr4, paKa rr C[I4A. Eomurzscrno uporr{BopeBMaror.rAHbD( [pelaparoB 3oJrora

rIpeAcraBJUIIor BoAopacrBopuMbre KoMIrJreKcbr Au(I) co cBr3bro Au-S, HarrplrMep ayporr,roM€urar

(nauorpusnn). Hapx.uy c [pLIMeHeHrIeM B Me,qr,rrlrrHe, paccMarpr.rBarorcr Bo3MoxHocr]r 3aMeHbr

IILIaHI,IA-I{oHoB Ha pM S-Aouopurx JII4TaHAoB B upoqecce nrApoMeTaJrJrypfuqecKoro

LI3BreqeH[s 3oJlora. Bo ncex grl,Ix cJlfrrurx rroJre3Hbr ,qauu6re o KoucrauTbr paBuoBecuit, n

KoropbD( fracrBylor KoMlJIeKcbI Au(I) c cepocoAepxarqr{Mu Jrr4raHAaM}r. Onu Moryr naitru

nprIMeHeHI{e np}r co3AaH}II,I 14 rlpllMeHenur,r (fapuarleBTr.rqecKr4x rrpeuaparoB Ha ocuoBs gTr,rx

tlJrlr poAcrBeHHbx coeAlrHeHl,Iftunpn u3)rreur,ru ux 6r,ronorr.r.recKoft aKTI4BHocrr,r. Kar [paBHJro,

Aarrnbre no o6pasoBaHl,ilo KoMuJreKcon Au(I) c cepocoAepxarqlrMlr Jrr.rraHAaMr{ B pacrBopax

Hocsr e.uamlsnrtrl xapaKTep, a o6pasonauue [poroHr.rpoBaHHbD( r{ cMerrraHHoJr}rfaHAubD(

KoMruIeKcoB rrpaxrlrqecKlr He ]rccileAoBano. 3ro AeJraer aKTyzInbHbrM I{3freHr.re cocraBa orr,rx

KoMrrJreKcoB B pacrBope Ha ypoBHe xrrMrrrrecKr{x Qopr vt olpeAeJreHr,re rirx KoHcraHT

ycrof,-wrnocru.

,{ucceptaqux B.IO. Xapnarvronofi oruocr.rrc.rr K o6nacru xuMrrn MaJro r,BfreHHbD(

KoMTIJIeKcHrD( coeAllnenxfi Au(I) c S-4onopHbrur,r nfirarrAaMrr B BoAHoM pacrBope. Ona

E3JIoxeHa ua 101 crpaurlle, coAep)KLIT 25 pucyHros u 4 ra6luqrr. Pa6ora cocror{r r{3

BBeAeH[rq, o6sopa JlplTeparypbr (rn. l), oKclrep]rMeuranrnoft qacrfi (rn. 2), ofitrcalnfi,

troflyqeHubrx pe3yJrbraroB Lr Irx o6cyN4enr,rx (rn. 3), sarnroveuur, 7 BbrBoAoB, crr]rcKa

rlr.rrr.rpyeMoft nureparypu (I58 HalrMeuoBauuir) n 3 npnnoNennfi.

Bo eeedeauu olocuoBarra aKTyaJlbHocrb reMbr Alrcceprarlraonnofi pa6orrr, paccMorpeua

crerleHb paspa6oranHocrl,I TeMbI, c(fopnayrupoBaHbr rlenB lr sa/iaqu rccJreAoBarrrr, BbrAeJreHbr

HayrrHtul HoBI43Ha, Teoperl{tlecKzrfi Lr [paKTuqecKas 3Haqr.rMocrb pa6orrr a rroJro)Keu?rr,

BbrHoclrMbre Ha 3arqr.rTy u l,pwfie rronararcql{ecr cBeAeHm.

Ifepean anaaa (m.Ireparypnrrft o6sop) cocrolrr r{3 Tpex pa3AeJroB. B pas4ene 1.1

<<Ilpr,rnreneuue KoM[JreKcoB 3oJlora Ha IrpaKTr{Ke) BHaqalre paccMorpeHbr rrpoqeccbr

sJleKTpoxuMl{rlecKoro 3oroqeH[s B BoAHoM pacrBope B rrp]rcyrcrBuu cynr(pur-auuouoB SO:2-,
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oTMeqego qTo .UorroJrglrTeJrbHoe BBeAeHue TLIocynb(baT-?IoHoB yJryqulaeT KatIecTBo [oKpbITI'It

(pasa. 1.1.1). 3areu KparKo oxapaKTeplr3oBarra BtI)KHTUI pOJIb KOMnJTeKCOB 3OJrOTa B MeAIIIIHHe.

B pa3A. 1.1.3 orMeqeHo, rrro mlrpoKo UCnOmSyeUrrft flpu n3BJlerleH]r]r 3oJlora MeroA

rlgarrlrAgoro BbrrrleJrarg1a1vrs. o6la,4aer psAol{ HeAocrarKoB lI B rIepcrIeKTHBe KoHKypeHqI{Io

rlr{ag}rAar\{ Moryr cocraBrrrb S-4ouopnue JrrrfaHAbr, Harrp}rMep ruocynrifar-}IoHbl. B pasAele

1.2. KparKo, Ho ,4OCTarOqHo uuoopuarunuo paccMorpelrbl Bo3MOIICHOCTIT [p]IMeHeHrIt

pa3rr,rrrHbD( MeroAoB lrccneAoBaHvs. Nrs. oflpeAeJlenlr:f, KoHcraHT o6pasonanfls KoM[[eKcoB

sonora(I), o6ocnosaH nrr6op nau6onee rIoAxoMIqI{x I,I3 H}Ix. ,{alee npoaHanl'I3}rpoBarrbr

.{aHHbre rro KoHcragrau ycroftqr{Bocrlr KoMrIJreKcoa Au(I) u Au(III) B BoAHbrx pacrBopax

(pas4en 1.3). OTI"reqeHo, rrro KoJrr,rqecrBeHHafi nu(poprr,raqlrfl rlo yctoftuunocrl{ KoMIIJreKcoB

Au(I) c cepocoAepxarqrrMlr Jrr,rrauAzrMr{ Hoc}IT eAunu'rgrfr xapilcrep (rpoue

AgTrlroMoqeBr4HHofo lI Afirl4ApocynrlpLl4uoro rouulercon), oTcytcTByIoT AtuIHbIe IIo

o6pasonanuro [poToH]rpoBaHHbX KOMIIJIeKCOB 'I rrpaKTlruecKu HeT cee.(eHl',Ift o

cMerrranuoJrlrranAHbD( KoMrrJreKcux. Bu6op B KaqecrBe JllrraHAon cynr([ut-, tuocylrfiar-,

Merlrogar-, rlrrcrelrHar- lr MepKa[TocyKll]rlrar-I,Ionon y6e4urenrno o6ocuoBalr Al'IcceprarrroM c

ToqKLr 3peHr,rrr soglaoxHofi fipaKTuqecroft sHawlMocrtr p*ynbraroB ]r I'Ix BKJIa'4a B pa3B]rr]Ie

HoBbrx [oltxoAoB K LI3freH]Iro BbrcoKoycroft.runrx KoMIrJreKcoB B pacrBope, frI{TbrBaIouIeM

o6pasonanue KaK oAHOpOAHbrx, TaK r{ cMeruaHHoJIHraHAHbX II [poToHI'IpOBtuIHbx KoMIIJIoKCOB.

B JrgTsparypHoM o6sope y6e4urelsuo o6ocnonan BbrBoA, qro orlpeAeneHlre KoIrcraHT

paBHoBeclrrr c yqacrfieM KoMrrJreKcon Au(I) c S-AouopublMr[ Jr]IraHAaM]I sF'ilsercfl artyalruofi

ga,{aqeft.

B excnepuMeHTaJrbHotrt qac'ru (awea 2) nocne4oBareJlbHo u AocraroqHo rIoJrHo olrucaHbr

pearTlrBbr, o6opy4onaulle, MeroAbr I'IccileAoBaHfit.

B xaqecrse ilpr,rroAgbD( u nar.r6onee HagexHbnr MeroAoB ll3yqenlrt paBlroBecllft a pa6ore

trcrroJr63oBagbr V@-cuempocKorr[r Lr pH-rr,retpur. ,{ouonH}ITeJIbHo upfiMeHf,Jtrr

noTeHqr,roMeTpulo c 3oJroTbrM 14 fiJTaTIIHOBbIM gJreKTpOAaMI{' MeTOA pacTBopI{MOCT[r Lr

Krurrn;1spHrrfi soHHrrft snerrpo$opes. ,{uccepraury yAarlocb uo4o6patr ycnoBus orpeAeJIeHI4t

KoHcraHT o6pasonarrur KoMrrJreKcoB B Aocrarorllro cJloxHbrx cllcreMax c yrreroM

oKprcJrureJrbrro-BoccraHoBlrreJrbgbD( rrpeBptilIegI,Ifi gonom(I,III) u S-4onopnrx JIlrraHAoB, B

qacrHocrlr ilptr 33alrMoAeficrsuu c Kr,rcJIopoAoM Bo3Ayxa. C qelrro ylera rlporoHl'IpoBaH.vfi

Jrr,rraHAoB pH-uerpuuecKr.rM MeroAoM oIIpeAeJIeHbI llx cTyfleHrlarble KoHcTaHTbI

rrpoToHr,Ipo BalvIfl,npll ycJIOBHtx u3fIeHI,It KoMnJlercoo6pasoBagvfl.

fnaeaj uocs.trrqena o6cyx4euuro peyJlbraron pa6otrr. B neft y6eAuteuuro o6oclronau

nu6op B KaqecrBe graJrorroB AJIx cpaBHeurnl KoHcraHT yctoft'runocrrr KoMrIJIeKcHbx aHI'IoHoB

Au(SOl)23- unn AuCli. flogo6panbr ycroBus cra6r.rnrnoro cylqecrBoBaHllt (popun Au(SOl)23-
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B TeqeHI,Ie eKcrIepI{MeHToB (-1 qac): pH > 2, C4u( l0-2, Ccr > 0.2 M u orcyrcrBr{e cJreAoB

sJIeMeHTHoro 3oJrora. B pesynbrare rlrlareJlbHoro aHaJrlr3a vraccnBla gKcrrepr4MeHTzlJrbHbD(

AaHHbrx ycraHoBJreHo, rrro B Kr,rcJroft cpeAe HapsAy c Au(SO3)23- o6pasyercx

cMerllaHHonuranAnrrfi KoMlJIeKc Au(SO3)Cl2-. PaccquraHurre KoHcraHTbr pannonecr.rfi

o6pasonauux cynrSuro-TllocyJrb(farHoro u An'ftrocynrr([arnoro KoMnJreKcoB yKa3brBrlrcT Ha

6rrsKLIe KoopAlrnl,Ipyroulue cnoficrsa JruraHAoB SOr2- u S2O32-. B pa6ore raKxe non) reHbr

sJIeKTpoHHbIe cleKTpbl rIorJIouIeHLIff gTlrx KoMlJreKcor. I4syreuo o6pasonanae rllrcrelruarHbx r{

MerI,IoHarHbD( KoMrIJreKcoB Au(I). Ocnonr-rnascr Ha 3naqeHr.rflx KoHcraHT ycroftvrnocru,

JIOII,IIIHO [pe.q[oJro)KeHa KoopA]rHaruu o,qro3aprAHbrx ttM]rHoKrtcJrorHbx arrproHoB B Hr{x

coorBercrBeuHo qepe3 aroM cepbr Lr a3ora. Onpe4eleurt KoHcrarrrbr roMoreuHbD( u

rereporeHHbrx panuoneczft c Jrracrl{eM Illicrer.rHarHbx KoMrrneKcoB vr crarrAaprHbre

3iIeKrpoAHbIe rloreHllvraJrbr Qoprnr Au(HCys)2- n Au(Cys)23-. ,{uccepranry yArrJrocb raKxe

orIpeAeJIrITb KoHcraHTbI pannonecufi o6pasonauux fix rrporoHlrpoBaHHbD( Qopr"r. Crolr

rny6orar u rlo Bo3Mo)KHocrpI rIoJIHtu{ xapaKTeprrcr}rKa paBHoBecr,rft n ru6pannofi czcreue,

om'Iptlroqttac . Ha coBoKy[Hocrb oKc[epliMeHTaJrbnrx (parron, B qeJroM rrpocJrexr,rBaercs Bo

ncefi 4auuoft pa6ore. Zsyreurt paBHoBecr,rs MexAy [onr,rMepHbrMr.r rr.roMrrJrarubrMfi

KoMrIJIeKcaMu Au(I), o[peAeJleHbr KoHcraHTbI paBHoBecr,rs u gJreKTpoAHbre rroreHq]raJrbr Ans

cynlecrByloqux xI{MI4qecKLIx $opinr. Ha4exno ycrarroBJreuo, qro oKIicJreHHe

TerptxJlopoayparoM sonom(I) TI,IoMaJIara [po]IcxoAr,rr rny6xe, qeM [peAloiraraJrosb paHee.

Haftgeuo, qro .4rEruonranarnrrfi KoMnJreKc tBJlrerct caMbm ycrofi.runura r4g I,BBecrHbx

KoMnJIeKcon Au(I) c cepocoAepxalqllMl,I JII,IrarrAaMpr. floxagaHa Bo3MoxHocrb rrpuMeHeHu.fl

MeroAa KanllJrJrrpnoro gneKTpo(popesa AJrr r,r3yrreulrrr paBHonecuft c yqacrr4eM KoMnJreKcoB

Au(I) u Au(III). O6cyxaeuue peyrlbraroB eroft rnalbr rrpoBeAeHo Ha BbrcoKoM Ha}'.moM

ypoBHe.

B qenou, B Al,Icceprallzonuoft pa6ore lroJrfreH 6onsmofi o6reu HoBbrx B3ar,rMocBr3rurHbrx

AtulHbrx rlo o6pa:onanurc pr cnoficrsaM n3freHnbrx KoMrJreKcon Au(I) c S-4onopHbrMlr

iIfiraHAaMI'I B pacrBope, a [poBeAennoe r{ccJreAoBaHr{e HocI4T sanepureuurrft xapaKTep.

,{uccepraquoHuuul pa6ora orr[qaerctr cyqecrBeunoft nonrEgnofi u coAepx]rr pgyJrbrarbr

cl'IcreMarl4qecKoro u3peuvs. roMoreuHbD( r,r rereporenHbrx paBuoBeclaft, n roropbrx fracrByror
KoMrrJreKcbr Au(I) c cepocoAopxilqr,rMr.r JrnraHAutMr.r.

flparru'recxax 3HaqllMocrb pa6orrt cocror{T B paspa6orre MeroAoJror}r}r u3;v.qre]fltrs.

pannonecuft o6pasonauux u o[pe.qeJreHl,Iu Korrcrarrr ycroftvunocru BbrcoKoycroftq[nrx

KoM[JIeKcon Au(I) c S-4onopHbIMtI Jr]IraHAaMr{, qro ffBJrrercs BKraAou n (bynaaMgHTuurbubre

3HaHI,I:E s o6racrfi KoopAl,Inalluorlrroft wrvrvrur 3oJrora. ,[auuue no ycrofivzBocr]r KoMnJIeKcoB
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MoryT I{crIoJIb3oBaTbc . rlpn co3AaHvII MeIvrIr4HcKI,Ix [penapaToB, TexrroJrof]r]r 6ecqfiaHl,IAHoro

Bbrlqenaq[BaHvs.3oJlora, B LlccneAoBareJrbcKofi pa6ore ]I cJry)Kzrb cnpaBorrHbru MarepI,IaJIoM.

B gKcfiepl,IMenranrnofi pa6ore ArrccepranToM lrcloJrb3oBarrhr coBpeMeHrrbre

nrrcorcorauQopMarl{BHbre MeroAbr I,I3freH[s paBHoBec]rfi n pacrnopax ]r coBpeMeHHbre rrpr{eMbr }r

MeroAI'IKI{ o6pa6orxu 3Kc[epLIMeHTuIJIbHbD( AarrHbrx. IlolyreHubre B Ar{cceprarl}ronHoft pa6orc

pByJlbrarbl rna-un([uqr,IpoBarluo o6cyN,4enrr c [pr4BirerreHrreM Jrr.rreparypHbx AaHHbx,

Hafrubrg rrono)Keuus rr BbrBoAu y6egzrenrno o6ocHoBanbl, rrro .qeJraer nx HaAexnbrur,r lr

AocroBepHblMlr. Onu rraoryr 6rrrr llcrloJrb3oBarlbr B Hafrubrx lrccJreAoBanlrflx 14 ) re$HoM

rrpoqecce n Cn6upcrorrt Se4epaJrbHoM yHr.rBepcr,rrere, HarllroHarrbnoM r{ccJre,qoBareJrbcKoM

Toucxoir,r rocyAapcrBeHHoM yuuBepcrrrere, I4earoncrol,r rocyAapcrBeHHoM xr,rMr,rKo-

rexHoJron{qecKoM yHI4Bepcl,Irete, I4uc,wtryre xLIMr{n CO PAH (r. Kpacnorpcr), I4ncruryre

xuMrrur pacrBopoB PAH (r. ?Inanono). Honocu6upcKoM Harlr{onalrriou HccJreAoBareJrbcKoM

f ocyAapcTBeHHoM yHUBepCr,rTeTe.

Pesy.urtarrr pa6oru Aocraroquo noJrHo ony6nurconanrr B Br,rre 7 crarefi B

pellercllpyeMbrx x(ypuulntx, peKoMeHAoBarrHbD( BAK, ra 5 resucoB AoKJraAoB, npeAcraBJreHgbx

ua poccuftcKrlx Lt MexAynapoAubx HafrHbrx ron$epenquxx. Co4epxaulre ny6nuxaqr.lfi u

anropeQepara rronHocrbro coorBgrcrByer reMe Alrcceprarp4n.

[uccepraqrt xopomo o([oprrlnena, a coAepxarqptitcs. s neft ruarep]raJr rrpeAcraBJreH

nocneAoBaTeJIbHO lI JIOFI,ITIHO.

3atytevauua no padome

- Hercuo, IIoqeMy Ha 3arrILITy He BblHeceHbr AaHHbre o Merr{ogarHoM KoMrrJrerce sonora(I)?
- IIpu PI3freHI4I,I yctoftuznocrl,I Merr{onarHoro KoM[neKca Au(I) Anr BoccrarroBJreg]rrr

AuCl+-ao AuClz- I4croJlb3oBanu S%o-n:uft us6rrror cynr([ura :narrpvrfi,,9To MofJro rroBJrr{rrb Ha

p$ynbrarbr ecJrlr uplrHnMarb Bo BHLrMarr[e BbrcoKyro ycrofiuunocrr cynrtpnrHbx KoMrrJreKcoB.
- Cooruo[ren]re MexAy nepnoft u mopofi cryrreHqarbrMrr KoHcraHTaMr{ 3aMeruen}ur

xnoplrA-roHoB Ha cyur(fzr-uonon (c.51-52) )rKa3r-rRaer Ha $olrurofi nr.rran4-slpQexr

(lg(K1/K2:4. I ), vro 3acrryxr4Baer o6rscHeurs.

- fparfu'recKafl 3aB]rcrlMocrb Ha pnc.10 (c.55), oco6enno B ero aepxnefi qacrlr, rrjroxo

onr{cbrBaer gKcrrepr4MeHfturbHbre roqK}r }B-3a rx 6otrruoro pas6poca.

- He o6rscrreubr [oJIfreHHbIe 6nugrue KoopArrur{pyroque csoficrsa Jrr,rf4rrAoB SO32- u

S2O32-uo orHomeulto r Au(I).

- Ans KoHcrarrr paBHoBecvr (nrno.6I l-4, Hayqruu rroBr{3na) 4onxcrr 6rrrr upuneAegbr

3HaqeHHr uonnof c]rJrbr pacrBopa 14 TeMrreparypbr.
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IIo ofuoputteHuo

- B oruasreHlrll pa3AeJr o3ailIaBJIeH KaK <Pesynrraru pa6orrr u o6cyx4eurre) a B TeKcre

(c. 9) rar <Perylrraru pa6oru u rx o6cyxAeHr{e)

- C.4l Bulr3y, cKopocrrr He LrcMepsrcrcg s urnn-l

- ypaBHeHus, 12 @.a$ u 36 (c.72) rarorrnrrl,I He sBrrrorcr, raK KaK oHlr He ypaBueHbr rro

xJroprrA-lro uat r u/ uilu sap s.Iy .

- He scerAa yKa3aHbI TeMrleparypbr, rrpu Koropbrx rrpoBoAr.rJrcfl 3KcnepuMeHT, Harrp]rMep

cnerrpo(poroMerp[qecK[e r.r3Mep enus.

- B cul4cKe coKpaIIIeHlIfi ne ypaBHeubr rro 3aprAy rroJrypeaxrlr,rr,r coorBercrByrou]re

cranAaprHbru gJIeKTpoAHbrM rroreHrl uurav-E0yo u E0:tr.

OAuaIco cAeJIaHHbIe 3aMeqaHI,It He Moryr cyrqecrBeuHo [oBJrr{rrb Ha o6rqFo BbrcoKyro

orIeHKy 4anuoft Ar{cceprarluounoft pa6oru.

flo arryarbHocrrl TeMbI, uayrHoft HoBrd3He, [paxTuqecxofi gna.ruMocrr{, o6ocnosauHocr}r

HafrHbrx nonoxenvft v AocroBepHocTI,I BbIBoAoB AarrHalr ,q[ccepraql,Ir coorBercTByeT

KplITepLItM [yHKTa 9 <<floroxeHr,Is o uoprAKe fip]rcyxAeHr.rr freHbrx creneueft>>,

yrBepxAeHHoro rocraHoBJreul,reM rrpaBr.rreJrbcrBa PO Ne 842 or 24.09.2013, 14 sBuercs.

Halrqso-n"alzSunaquonnoft pa6oroft, B roropoft coAepxlrrcr perrreHne sa4aqv no

orlpeAeJrenrrlo KoHcraHT pannonecuft c yqacrneM BbrcoKoycroft.rusrrx KoMnJreKcoB

ro.nora(I) c cepocoAepxarqrrMrr Jrr{raHAaMu B BoAHoM pacrBope. Peurenze sroft sa4awr

BHocI{T cylqecrBeHHHft eKraA B pa3B}rr}re HeoplaHr.rqecrofi xuuun, a eE aBTop, XAPJIAMOBA

BI4KTOPZI IOPbEBHA, 3acJlyxl{Baer Epucyx,{eHr4tr yr€nofi crerreHu Kalpirr4ara

xr,rMr,rqecKr{x HayK rro cllerlHaJrbHocr]r 02.00.01 - HeopraHfiqecKrur xr.rM[s.

Cornacen na o6pa6omy [epcourrJrbHbx AarrHbx.

foronsen Hzxo.naft Hvrronaenr,rtr, AoKTop xlrMr{qecKr.rx HayK, upo$eccop,

upo(peccop ra$egprr (f nsuuecroft u neopranr.r.recroft xr{Mrrpl

I4ucruryta rlBerHbrx MeraJrJroB lr Marepr,ruuroBeAeurrt

OfEOy BIIO Ca6upcKofo Qe4epanrnoro ynr.rBepclrrera

flo.rrosufi aApec: 660041, Kpacnoxpcr, ilp. Cno6ognufi, 79, Cu6npcrcufi $e4epamHrnl

crrpx. reneQon 839 12062108.
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