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Oe4epanrHoe ro cyAapcrB eHHo e 6roAxerHoe 1^lpexAeH ue lnaywr Vl:rrcrnryr o 6qefi
Lr HeopraHrz.recroft xnNturur urvr. H.C. Kypnarona Poccuficrcofi ara4eMrlrl HayK

.{uccepraqur <<Cuureg Lr Qusuno-xrlMlIqecKl{e cnoftcrna
rerepoMeraJrrrr4rrecrlx rap6oKcrrJrarHbrx KoMrrrIeKcoB uannaazr(Il) c N- n O-

ocHoBaHLrrrMLr>> BbIrIoJIHeHa B na6oparopuu MeruLIIJIoKoMrrJIeKcHoro KururLr3a

I4OTIX PAH.
B nepzo4 noAroroBKtr Ar4ccepra\w acuupaHr -f,ryuren klnns. Apra4renuu

o6yrancx s o.rHoft acrr{paHType s OeAepaJrbHoM rocyAapcrBeHHoM 6ro4xerrront

)nrpexAeHrrrr HayKkr I4ncruryre o6qefi v HeopraHuqecrofi xnlr.zlzr

uu. H.C. KypHarona Poccuftcrofi araAeMLIkI HayK

B 2011 r. oron.rzr Poccuitcwrit xlrMLrKo-TexHoJlorv.reqizfi yHklBepcurer

wt. L.VI. MeHAereeBa no cleqrlallbHocrll <<XuMLI.r>>

,fiiyuren VI.A.01.11 .20II r. rocryrrr4r B oqHylo acuklpaHrypy lIOltX PAH
co cpoKoM o6yrenz.a 4 roAa uo 31.10.2015. YAocronepeHl4e o cAaqe

KaHALrAarcKrrx oK3aMeHoB Ns l2/I5 BbIAaHo 23.06.20L5 Oe4epaluuvt
rocyAapcrBeHHbrM 6roAxerurru f{pexAeHrreM HayKLI Zncruryrou o6qefi kr

HeopraHr.rrrecroft xlrMlkrkr nrvr. H.C. KypHarona Poccuftcrofi arca,4eMrlll HayK.

Hayunufi pyKoBoALI reJlb :

- fexuan Anercau4p EQzrvronuq, AoKrop xllMrrqecKltx HayK, npo$eccop, qfleH-

KoppecroHAeHr Poccuficrofi aKa1eM:zvr HayK, sane4yroqufi na6oparopuetrt

MerilrJroKoMrrJreKcHoro Kararrusa @eAeparlbHoro rocyAapcrBeHHoro 6roAxeuroro

)nrpexAeHzrr HayKr4 l4ncrutyra o6qefi v HeopraHruecrofi xvl.r;vrv

unr. H.C. Klpnarona Poccnftcroft araAeMkIkI HayK

-'Kosuqrrna Haralrr IOprenHa, KaHArrAar xLrMrIrIecKI,IX HayK, crapruzfi uay'rrrrrfi
corpyAH?IK, @e,qepalrnoe rocyAapcrBeHHoe 6ro,4retroe ){pexAeHLIe HayKr{

trfucrzryr o6qefi Lr HeopraHu.recKoft xvrMvrr4 Poccuficxofi ana4el,r;r4ur Ha)tr,

na6oparopurl MerarlJroKoMrrJleKcHoro KaraIILI3a.

flo zror au o 6 cyN4en vfl , npvlrflT o cne AyIo Iqe e 3 aKJIIoqeHLI e :
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Brtuucra u3 rlPoroKona Ns 3

pacnupeHHofoKoJIJIoKB?IyMala6opatopuuMeTzUt[oKoMIIJIeKcHoro
KaTaJrr(3a, la6oparOpult MaIHI'ITHbIX MaTepu€UIoB' na6opatopltlt

KoopAuHaIryIoHHbIX coeALIHeH Vir nnuil451oBblx MerilIJIoB I{OHX PAH or 26 IIrcHt

2015 r.

ilpLICyTCTBOBAJII'I: r.H.c., A.x.H. Baprasnax M'H' (npe',qce4arelr

KorrJroKBrDrya); 3aB. na6. A.x.H., TLIIeH-Kopp. PAH fexrr'raH A'E' (naytufi

pyKoBoAIITerrrpa6oTbl);c.H.c.,K.x.H.KosuqrrHaH.Io.(uayrHrrftpyKoBoAI4Tenb
pa6orrr);c.H.c.,K.x.H.I{epraurrrrraH.B.(cerperapbKoJlJloKnuyrrra);I.H.c.'A'X.H.

.{o6poxorona x.B.; c.H.C., K.x.H. Morceesa H.VI; c.H.c'' K'x'H' cronxpon I4'fIi!

H.c. K.x.H. Mapr<or A.A.; r'H'c'' A'x'H' Cu4opon A'A'; B'H'c'' A'x'H' Kucrun M'A';

r.H.c., A.x.H. He$e4on C'E'; san'la6'' A'x'H' flacrrncr<ufi A'A'; c'H'c'' K'x'H'

oouuna I4.f.;M.H.c., K.x.H. YnaponaM.A. BCero 14 -IeIoeeK' I43 ]FI][^XT AOKTOpOB

HayK.

CJTVIIIAJIITI: AoKnaA acrll4paHTa na6oparopvrr4 MeruuIJIoKoMrIneKcHoro KaraJrrr3a

,f,xyurena v|.A. Ha TeMy <Cuuteg V $usr,rxo-xuMuqecKl4e ceoftctna

reTepoMeraJur[qecKux rap6oKcuJlarHb[X KOMIUIeKcon nanna4ux(Il) c N- u o-

ocHoBaHI4fMlI>> i

B o6cyNAeHrrrr AOKJTaAa IIpIIHfJIII ylacrl4e LH.C.' A'X'H' cn4opon A'A" K'x'H'

Ooluma IrI.f., LH.c., san.na6., A.X.H. flacrrncruft A'A'' A'X'H' '{o6poxorona 
X'B''

c.H.c., K.x.H. I4.Il. Cronrpon' B'H'c'' A'x'H'Kucr<ran M'A'

flo AoxnaAy 3aAaHbI cneAyloqlle Borlpocbl:

1. tu.c., A.x.H. Cu,4oPon A'A':
- B rIeM pa3HLIIIa B p lar<quonnofi cuoco6nocru

KOMrrJreKcoB rlo orHolueHurc K MOHO ' \r4- U Tp[AeHTarHbIMI4

crpyKTypa reTepotAepHbx KoMIIreKcoB

3. gas.ra6., A.X.H. flacuncrulfi A'A':

- B qeu V\efl.HapalquBaHl{t MeTiulfl14qecKoro cKeJIeTa IeTepotAepHbIX KoMIIJIeKcoB

rr KaK ee yA€ulocb peanl43oBarb B Baurefi pa6ore?

- [o KaKr.tX [peAeJIoB peaJlbHo ocyIqecTBI4Tb HapaIquBaHIIe reTepof,AepHol'o

cKeJlera Ha ocHoBe nulnaliv'-' B auprru trlero'4ou ?

- flouervry KoMrrJreKcbI IIIUIJIaAUT c fpexnaJIeHTHbIMlI IeTepoMeTallIaMII aKT?IBHee B

KATTUIU3E, IIEM KOMIIJIEKCbI C ABYXBAJIEHTHrIM}I UETATTTTAUU ?

-EcrrIII4XI4MuqecKa'cB'3bBBauruxKoMfIJIeKcaXMe}Iqy[ztIIJIaAIIeM14

reTep oMeT aIIJI?Iqe cKrrx

ocnosaHlltN4?

2. rc.x.n. @otvtuHa I'I.f.:
_ Hacro6ro upounofi _f,8[.f,ercfl crpyKTypa IersPUxAsPnDr^ r\\

coxpaH{eTctrJILIoHaBpacTBopaxrul6oflocJle[epeKpl{crannugaqltr?



AOIIOJIHIITeJIbHbTMII MeTaJrnaMV U KaK 3TO MOXTHO UpoBepr.rTb?

4. n.n.c., A.x.H. Kracr<zn M.A.:
- Crolrro Bcero Bauz cr4HTe3lrpoBaHo roMo- u rereporAepHbrx KoMrrrreKcoB Lr

cKoJIbKo u3 Hrrx crpyKTypHo oxapaxTeprrcoBaHo MeroAoM PCA?

5. ru.c., A.x.H. [o6poxorona X.B.:
- [o raxzx reMreparyp Baurz KoMlrIeKchI coxpaHrrror LrcxoAHyro crpyKTypy nplr
HaI'peBaHLIv vr vrcytraJwr rz Brr He roJrbKo rBepAbre, Ho Lr r€Boo6pasuue [poAyKTbr
repMopacta4a?

6. c.H.c., K.x.H. WII. Crolxpon:
- MoxHo Iru Ha ocHoBaHzkr rroJryreHHbrx pe3ynbraroB rrpeAcKzr3brBarb uoBeAeHr,re

IeTepOMeTaJIIII4qeCKI{X KOMIIIIeKCOB IIOCJIe ItX HaHeCeIJLIl Ha OKCLIAHyIO IIOAJIO}KKy

AJLfl flnon)q enLrfl, feTeporeHHbrx KaTanzsaropon ?

Ha nce Bonpocbr 6ruu AaHbr LrcqeplbrBarorque orBerhr.

OcHonnrre rroJro?KeHuq A[cceprarl[u
Arrvanrnocrr pa6orrr: Orurofi ug saxHefiurrx 3aAaq coBpeMeHuofi xnuzu
tBJrterct nollcK nrrcoroeQQerrunnrrx KaraJrlr3aropoB AJUr pa3nuqHbrx orpacnefi
npoMbllrrneHHocrrl - or KpeKrrHra u pnQopnalrHra n neQrexLrMupr u [poqeccoB
uon) reHurl Bo3ooHoBJureMoro opraHurlecKoro cblpb.rr Ao BhrcoKoceJreKTLrBHbIX

roMoreHHbrx rr leTeporeHHhrx KaTalru3aTopoB ToHKoIo opraHlrrrecKofo cLIHTe3a.

flp" groM B KarrecrBe Kararrlr3aropoB Moryr Bbrcryrrarb KaK roMo-, TaK Lr

IeTepOMeTiLIIJIIttIeCKIIe KOOpALIHaIILIOHHbIe COeALIHeHLITI, CLIHTe3y LI LBy{eHLIK)

Kararrrrrr4rre cKrlx Bo3M xHo creft Koropbrx rr ocBlrqeH a Aarr:aafl. pa6 ora.
EzuerannutlecKlre KaraJrlr3aropbl Ha ocHoBe rrrrarrlHoBbrx MeraJrJroB,

6naro.qapa 6oree nrrcorcofi aKTlrBHocrkr vr ceJreKTLrBHocrlI IIo cpaBHeHr4rc c

MoHoMer€urJrkIqecK[Mur aHirrroraMlr, yxe cefi.rac rrptrMeHrllor B [poqeccax
neQrexzuvIvI, a LI3BecrHbIe [arlJlaryIftco4epNarque 6vuerarrJrlrqecKlre coeAuHeHLTfl,

MaTepLIiIJIbI [epCneKTLIBHbI Nn npoqeccoB rLIIp]IpoBalJvtfi, [apoBoro
pn([oprr,ruHra MeTaHa, MeraHLrpoBaHvr COz u MHorr,rx Apyrux.

Tpa4zqzonnrrfi rIoAXoA K rrpuroroBJreHzro cMeruaHHo-MerarrJrltqecKr/rx

KaT[IJILT3aTOpOB BKJrK)qaeT pUBAeJrbHOe HaHeceHkre MeTaJrrrcoAep)Karrlklx

lpeKypcopoB (rcar rpaBr4Jro, rpocrbx conefi) c rocneAyrorrry4M r4x

BOCCTAHOBJIEHKIEM.

A-urrepuarunHrrft rroAXoA ocHoBaH Ha AcrroJrb3oBanr4vr B KarrecrBe

rIpeAIrIecrBeHHuKoB Karzllrrr3aropa 3apaHee rronyreHHbrx 6nuerzuukrqecKr.Tx

KoMIrrIeKcoB. llpzvrepou Moxer cnyxorrb HeAaBHo noryrennrrft nanecennrrfi
Kariulu3arop Ha ocHoBe rerepoMeraJrJrLrqecKoro KoMrrJreKca PdZn(trt-



oocMe)+(oH2), Koropbrfi upo.rrBrrn BblcoKyto aKrIIBHoCrb LI ceJIeKrIIBHocrb B

BOCcTaHoBIITeJIbHOfi AeruApaTaIlvrvl gTaHOJIa vI [apqLIaJIbHOM ILIAplIpoBaHI4Lr

aueTI{rIeHoB AO UITIKeHOB.

Ilelr pa6orrr IIccJIeAoBaHLTe peaKIILIoHHofi cnoco6HocTl{

rI€uIIIaAI4ficoAepx(aIqIx KoopAI'IHaIIuoHHbIx coeAIIHeHI{fi 14 IIoIIcK HoBbIX

IeTepoMeTiulluqecKl4x KoMIUIeKCOB IIaII]frAALIS', A TaKXe cuHTe3 U II3) IeHI4e

KaTaIII{TI4qecKI[x cBoficTB caMI/rX KOMIIJIEKCOB VT NOJD^IAEMbIX VI3 HI4X

HaHOMarepnaIIoB.

fl HOBrr3Ira rr Bnepnrre

crrHTe3rrpoBaHbr r,r cTpyKTypHO oxapaKTepu3oBaHbl Kap6oKcI4IIaTHbIe KOMIIJIeKCbI

nannAp1s. C [epeXOAHbIMII LI HeIIepeXOAHbIMLI M9TaJIIIaMII, B qaCTHOCTII' C 3d-

MeTaTIJIaMLI, KaJrbIIrreM, crp oHq veM, 6apveM rI TIHAIIeM'

o6napyxena HOBIUT Heo6blrlHaf, peaKIIlIf BHyTpI'ICoepHoe

AeruApocoqeTaHue nnp:rryiz4:rra n 2,2'-6urrvrptI4vrH IIpII TepMOJILI3O IUITILIAOpHbIX

KoMrrJreKcoB PdlMz(CsHsN)z(OOCR)ro. BruroA 6urrupuguua 3aBvrcvrr KaK or

[pIIpoAbIAoIIonHIITeJIbHoIoMeTaJIIIa'TaKuoTnpupoAblMocTIIKoBbrxJILIraHAoB.
Pearqus oTKpbrBaeT HOBbre cuHTeTLIqecKIIe [epcIIeKTLIBbI B XklMLlI4

reTepoquKJlllqecKr'rx apoMaTurlecKrlx COeAIrHeHlIfi '

BnepnHe noJry^reHbr vr crpyKTypHo oxapaKTepLI3OBaHbr rrf,rl4tAepHbre

KoMrrlreKcbr tPdM(OOCMe+)lzPd(OOCMe)zQy)2, o6pa:ytoqnect-" B pe3ynbrare

peaKrlru,r KoMrrrreKcoB PdM(OOCMe)+ (M = Zn, Ni, Co, Mn) c rupI4ALIHoM'

o6napyNeHo, rrro rrpLl B3auMoAeftcrBnu c 6uAenrarnblMz N-AOHOpaMU -
2,2'-6urtuprrAtrHoM, 1,10-$enanrpoJlrlHoM (L) ucxoAH€ul 6us,gepuas' cTpyKrypa

coxpaHrleTcfl Aa)Ke IIpU :Hal:t?lrlv]i]'l TOJIbKO AByX aIIeTaTHbrx MOcTLIKOB' a

a3oTcoAepxalqufi nuIaHA aTaKyeT He aToM ni;gLlAIivlfl! a aTOM AOIIOIHUTeJIbHOIO

Meriulrla ; upII sroM o6p asyrorcfl KoMIIrIeKcbI rvITa P d(O OCM9)+M(L)'

flor<asauo, rrro rrpv BgavrMoAeficrBrrlr rerepoMer€LIIJTkIqecKLIX KOMTTJIeKCOB

Tr4fra (Kr4TaftCKOrO sOUapzru v IUITI4'AepHbIX KOMIIJIeKCOB C nI',IBiUIeBOft VI

6en3OftHOft ruClOrofi upouCxoAllT IIOnHbIft o6ruen Bcex aIIeTaTHbIx MocTLIKoBbX II

TepMuHalrbHbrx JrI{r aHAO B HA rTVrBAJtaTHbIe rI 6 e ns o afi Irre .

I4eyuenrr cocraB r4 cBOftCTBa [poAyKTOB BOCCTaHOBLITeJTbHOTO repMoJlrr3a

rulrl1xAepHbrx KoMrrrreKcoB PdlMz(CsHsN)z(OOCR)'o' (M = Zn' Co' Ni' Mn)' I'Is

KoMIIrIeKca [Pd(p-OOCMe)+Zn]z(p-OOCMe)2Pd(Py)2 IIorI$eHbI 6nueraruuqecKl4e

HarroqacTrrr+l Pdo.qZno.r u sa3a cTexIIOMeTpuqecKI4 [36bITOqHoIO qIIHKa B BUAe

Zno. BoccranoBrrrerrbHbrfi repMorrLr3 KoMrIJreKca tPd(p-ooCMe)+NilzGt-

OOCMe)zpd(py)z rpr4Boryrr K o6pa3oBurHlrlo cMecu HaHorl€tcrltrI PdlNi u Pdo.sNio.r'

I4sKoM[IIeKcatPd(p-ooCMe)+Co]z(p-ooCMe)zPd(Py)zIIoJIrIeIIbI
HaHopa3MepHbre qacrrtrsr cocraBa Pdo.zCoo.: u Pdo.ssCoo.ts' MeroAoM pacrpoBofi

3JreKTpOHHOft MrrKpocKo[uu (P3M) oupeAerleHa M?IKpocrpyKrypa Bcex



lon) reHHbrx TBepAooa3Hbrx rrpoAyKToB BoccTaHoBVreJIbHoro TepMonl43a

reTepoMeraIIJInqecKI,IX KoMTIJIeKCOB.

O6napyxeuo o6pasonanze roHa Pdz(OOCMe)+* B ragoeofi Qa:e npur

repMlrqecKoM pa3noxeHukl MoHotAepHoro KoMrIJIeKca Pd(CsHsN)z(OOCM")r.

I4ccre4onaurr KararlurllqecKlre cnoftcrna urlpoKoro PflAa

6nuerauuqecKrrrx auerarHbrx KoMILIreKcoB Ha ocHoBe rralrJra us. B roMoreHHoM

FlrAplrpoBaHprlr $enznaqerr[reHa rr crrlpoJra u BbuIBJIeHbr nau6onee aKTLIBHbIe H

[epcrreKTuBHbre coeArlHeHuf, .

OcnoeHrle noJror(en

- Paspa6orKa MeroAa cLrHTe3a Lr [onyreHLIrl MoHoKpI4 craJrrlos 6m{erarrJlllqecKlrx

KOMIIIIeKCOB Ha OCHOBe fla-Jrna I45. r4 ruLrpOKOrO Kpyla AOTIOnHI4TeJIbHbTX MeTaIIJIOB.

- 3ar<onoMepHocr?r B3alrMoAetrtcrsvs. rap6or<cuJlarHblx KoMrIJIeKcoB narlJla4krs. c

MoHo-, 6u-,rpugeHTarHbrMlr €r3orcoAep)KaIqLIMLI apoMarLIqecKLIMH JIrIraHAaMu.

flolyrenze u xapaKTepvrca\us. pa3nr4qHbIMLI MeroAaMLI HoBbrx

HaHocrpyKTyplrp oBaHHbD( cILIIaB oB nuurJr aAns c 3 d-NaerarIJIaMLr.

- I4cuonr3oBaHrre Macc-crreKTpoMerpllqecKlfx MeroAoB AJI{ LI3)nreHrIrI rlpoqeccoB

TepMrlrrecKr.rx npenparqeHuft roMo- u rerepoMeraflruqecKl,Ix KoMrIJIeKcoB

nuLna4llfl., vl vIX cocTotHI,IrI' B pacTBopax.

- flpHrr,reneHlle KBaHToBoxuMurrecKnx pacqeroB AJI-f, LIccJreAoBantrfl. oco6eHnocrefi
gneKTpoHHoro crpoeHlrrr LI BburBJIeHrit BepotrHocrll o6paaonaHt4fl. cBfl3n MeraJrJI-

MeraJrrr n 6ux4epnrur rap6oKcl4rlarHblx orpyKrypax.

- KaralurlrqecKiul aKTprBHocrr xap6oKcr4JlarHhlx KoMIrrIeKcoB B ceJreKTI4BHoM

roMoreHH oM rrlApkIp oB aHrru HeHacbIIrIeHHbrx cy6crparon.
Jlnqnrrfi nrc.rraA anropa. Anrop pa6oru TpTIHLIM€IrI HenocpeAcrBeHHoe

) racrrre B uocraHoBKe 3aAau pa6orrr, rrpoBoArln LIccJIeAoBaHLIe nr{TeparypHbrx

AaHHbrx; nJraHrrpoBztrr vr [poBoA]rJr sKcIIepI4MeHTbI IIO TIOAIOTOBKe r{CXOAHbIX

MaTepr4uuroB, cLIHTe3y IeTepoMeTaJIJILIqeCKIIX KOMIIIIeKCOB Vl I4CCJIeAOBaHLIIO

oco6ennocrefi rx xuMuqecKoro rroBeAenr4fl B pa3rLIqHbrx ycnoBuflx; YncrBoB€IrI B

Qusuro-xktMrrrqecKnx nccneAoBanurflx vr KBaHToBo-xlIMkIrIecKLIX pacqerax

uonyreHHbrx coe.qunenuft, B o6cyN4enuu rron) reHHbrx pe3ynbraroB 14

rroAroroBKe vx Nrfl. rtydnurcaguu, a raKxe AJII npeAcraBJreHurl Ha HayrHbx

ceMLrHapax n ronQepeuul4rlx.
Ouronnrre pe3)Drbrarbr LtccJreAosaunft -fryruera U.A. ony6nurosaHrr s 5

cTaTbf,x rro TeMe AlrccepTarlu?r B perleH3LrpyeMblx Haln{Hbrx )KypHaJIax LI3 CTIIICKa

BAK, u 7 Te3r4cax AoKJraAoB Ha Bcepoccuftcrcnx kr Me)KAyHapoAHbrx

xonSepenqurx.
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