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o0iqifiuoro oroHeHra Ha Allceprarlifiny po6ory flyni AHreriHu B,qqecraninnu<<Cuutes, 6y4ona, BJIacrLIBocri xoop4raHaqifiurax rrrorry* 3d-rvreranis s 6eHsAia3eniH-ra nipuguHoBllM' liran4auz rigpasrE4-riApasouoBoro rr.r,'y), noAaHoi 4o saxracryHa s4o6yrra HayKoBoro cryneHt KaHAr{Aara xiMi.rHzx ruv* ,u ,n.qi*ruic*o02.00.01 - HeopraHiqna xirrais

Axrya'nrHicrr reMn Arlcepraqiftnoi po6orn ra ir 3nrq3orc 3 Aeplr(aBnupru iraJly3eBrrM[ nporpaMaMur npiopurerHlrMll Ha[pnMKaMr{ po3Brrrrcy HayKn rarexHircu' -fic siAo^ao, SyHxqionaniiosaHi uoxi4Hi niiuauHy, u tl^orn ix xounneKcu 36iorraeranaMl4 xapaKTeprl3ylorbct ruupoKr4M cleKTporra 6ionori.rHoi 4ii i axrr4BHo
4ocli4xyrorbct tK noreHqiftHi Saprrtaronori.rHi areHTH. .{o cnonyK BKa3aHoro rr.rlyni4Hocr$ca, 3oKpeMa, riapasugHi noxi.qHi uiprna"Hy i r,4--6eHsaiaseniHy, "tarpoAyKrl4 ix ron4eHcaqii s rap6oHinnnaicHrarun cnoJryKaMr{ (zurr4eri4anau,
KeroKI'IcJIoraMr4, isarunorra), .f,Ki, B cBorc qepry, Mox(yrb BrrKopr{cToByBarnc, ,KliraH4z, n claHregi siAnoeiAunx 3d-rr,rerano*ornrr.nri". Insopnraqir crocoBHoxiuiqsux BJlacrl4Bocreft i 6ionoriqnoi arrunnocri raxrax KoMrrJrercin ua ocHosinipu4unoenx riraHAis o6^'IexeHa, a n pa.ri 1,4-6euzgiageniHonux noxi4Htrx ssaranini4cyru'r' Toir'ry reMa Alrcepralliftuoi po6or" A.B. flyn i, nxanpr4cBrrreHa pospo6qivetoAin cI4HTe3y, BcraHoBJreHHIo 6y4onu, $isr,mo-xirrai.rHrax nnacrurocrefi,6ionoriqHoi arcrusHocti i naoNcnunrzx [epcneKTr4B npaKTr4rrHoro BlrKopHcraHH,roumercin co(II),. Ni(ID, cu(II), IvInGI), zn(il) 

"u ocnoni 6ensAia3eniH_ ranipla4r'rHouax liran4in ri4pasu4-ri4pasoHoBoro rr4try,e 6e:ynaonHo aKTy€LrbHoro.
.{racepraqix A.B. flyni e Sparuenrorra "Ly*o"r* 4ocri4Neur na@e4pr.saraDHoi xirrail ra noliuepin o4ecbKoro naqioHanrHoro yHinepcnrery inaeui I.I.

Me'IHIaKoBa y paMKix Aep)K6roAxerHrax rlff: <@opnayn arrHfl Teoperr4rrHr4x ocHoB
cyrlpaMoJreKyntpHoi oprauisaqil ronauoHenrin noniSyurqioHanrHrax rvrarepianin Haocuori Merarloxeraris opraHiuHux Kr4crror ra ix rro*il"I{x) (J\lb 4p 0113u00306g),
<<PosBIaroK reopil i nparrurcz 6ioroop4unaqifiHol cynpaMoJreKyrr{pHoi xiuiiMerarloKounlercin noli4eHrarulEx liraH4in rK r.to.i6' nrzpirueuHx MeAprKo-6ionori'rHHxnpo6reu> (Ilb Ap 0115u003206), <crpycrypuo-syHrqiouanrHi
npI4HIII4nI4 reHepaqii HoB[x vrarepianie rnfl, rexni.{Horo Ta dior.g"unorci
BI'IKopI4craHHt Ha ocHoni MerarloKoumeKcie opraHiuHux xenaHrin> (Ns Rp0 1 1 6u00 I 493).,,{ucepraHr 6yn cnienuroHaBrleM BKa3aHrrx H.ry.

Cryniur o6rpyHronaHocri Ta 4ocronipHocri HayKoBr{x rroJro)r(eHb,
nucHoercin i percorvren4aqift, cSoprvry.nboBaHrx y Arcepraqii'. AHanis rraarepiarin
Al4ceprallii A.B. flyni roKa3ye, trtro sci npeAcraBniHi pogairu AocriANeHr uaxoHaHi
Ha Bl4coKotuy npo0ecifiHouy pinHi, a Hayxoni noJroxeHHr i nrzcHoeru 4racepraqii e
4ocronipH ttvru i o6rpyHron aHvMLr 3aBArKr4 BrrKopr4craHHro cyKynHocri pe:ynrrarie
pflIY He3anexHux $isnro-xirraiqunx lneroAis aHanisy: crpyKTypHt4x, crreKrp€urbHrrx,
MarHeroxiui'ruux, eJleKTpoxiuiuuux, repuoxiui.rHrax. KopexrHa inrepnperaqir
orpklMaHux AaHkIX sa6egne'Ilara MollgrrrBicm o6'eicu4BHoro BcraHoBJIeHH-fl cxna4y. i
6y4onu cuHTe3oBaHI4x cnonyK, xapaKTepy KoopAuHarIiI noniAenTarHr4x niraHaie s
KoMrIJIeKcax, oco6lzsocreft [eperBopeHHl KoMlJreKcin r yvroeax rraac-bneKTpanbHr4x

HAl"l Y{PaiHr4

Si mxo- xi m i* lf^l :'i :l'13'
im. O.^8. Eorarc



2i reprraoxiMi'rHl'rx eKcnepuMeutie, sgaerdogs'sgris cKJra.{y, 6y4onra ra 6ionoriqHoiaKTriBHocri rorranlercin.
Taxuna qlrHoM, 4ocronipuicru

cyrr,rHinin.
lpeAcraBJreHHX pesylmarin He BLrKJrr.rKa€

Haynona HoBr{3Ha ArrcepraqiftHux Aoc.niAxe'r. Hayrona HoBr,r3Ha

*:{*:T::::9::1 _1._ "r*rKa€ cyMHirin. CepeA H.BHX BrDKrrr4Br4x pesynrrarin
AocliAxeur BlA3HaquMo Hacrynui:

' orpnMarrHn 36 Hosrx KoMrrJreKcin co(II), Ni(ID, cu(II), Mn(II), zn(rr) (12nipn4uunuiqrux i 24 6eus4iaseniHerraicHux 
'3i-rrneranoxenarin) 
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BIIKOPIICTAHIUIM 

POSPO 6rrCUNX OPUTiH€TJIbHI4X M ETOAHK C I4HTE3Y;

' BcraHoBJIeHHt cKJIaAy i 6y4oua KoopAnHallifi:rtux nonie4pin crrHre3oBaHr4x
KoMrIJIeKcin s nzropl4craHH.lM uero4in EXAFS-, ElIp-, irl-cnerrpocxonii,
Mac-cneKrpouerpii, nnuipronaHHs NaarHirHoi cupufiHxunnocri;

' o6'ertunne BcraHoBJIeHH{ crpyKrypr4 [poAyKry KoHAeHcarIii ri4asenalay(Hyd0 s cariIIuJIoBI4M anraeriaorra (ffSaf) 
- 
cKJraAy [HydrHSal].HrO

MeroAoM pCA;

' BI4tBJIeHna Qaprrrarconoriqnnx eQerrin rouunercie xr aHrn6arrepianrHux
(ronaurercu [cucl(HNpv)].H2o i [cucl(Hlpv)].Hro Ha ocsori
uiroruuoinri4pasoHy ra isoHiroru"ointiap*ory -rripou""orpa4noi

rucroru) i aHar".erurrHrx areHrin lcuorynru [HydrHSat.Hro,
[Ni(Hydr)zClz], [Mn(Hydr)zClz]), a raKo)K orliura-rn n 

"y 
KoMrrJreKcie Ha

amnsHicrb AerKr,rx SepueHrin.
Teoperuvne Ta 

''paKTnnqHe 
3HarreHHt pery.nrrarin Aoc.niAxeHHs.TeopernuHe 3HaqeHH-a perylmarin po6oru rroJrrrae B pospo6qi 3ar€urbHr{x

upHHqrEnin cvHre3y rounlexcin 3d-naeraris s 6eHe4ia^:enin-'i uipu4rEHoBr,rMr4liraH4auz ri4pa":ra4-ri4pa:ouonoro rvrry. flpamu.rHe 3HaqeHHrr: orpnnaaui
pe3yJlbrarl4 Moxyrb 6yru KopktcHtIMI,I rpl4 pospo6qi um.rxin cr4Hre3y 3d-
Mer€IJroKorunlercin g aHzutoriqHl4Mn T:rrraMu uori4eHrarHprx airaH4in. Kpivr roro,
pe3yJlbrarl4 6ionori'rHzx recris AaIorE ni4crann po3urrAarz Ae.sri 3 ckrHTe3oBaHr4x
KoMrLIIeKcis e srocri norenqifinux Saprraarorori.rHrax areuris s anru6arrepianruoro
Ta aH€Lllbrerr4qHoro .qiero.

rronnora BuKJraAy ocHoBHux perynrrarin qucepraqii B HayKoBr{x
Saxonux BrAaHHqx. 3a nrarepiaranrpr g"riptuqifiHoi po6oru ony6rir<onauo 13
ctarefi (s Hrax l0 crarefi y xypHaJlax PAH, uirroro"na nepcia rKr.rx iH4er<cyerbcr B
6asi Aa9rux <<Scopus>) ra 12 re3 Aoroniaefi ua Haqio"-"rrr^ i ruiNnapoAHax
roHQepenqirx. B rolay uucni, pe3yJrbrarra .qocniA)r(eHHr 6ynu rpeAcraBJreui Ha
aBropvreTulx uixHapoAHl4x Vyraencrrnx r<onsepeHqixx r noop4"naqifiHo1 xirrail
(vr. KasaHs,2074; rra. HnxHifi Honropoa,20l7).-nyOlinaqii anropa n nepio4uqH6x
Br.rAaHHrx 3 Br,rqep[Horo rroB Hororo n i4o6pDr(arorb sr,r icr po6orn.

3aynaxenHr lrloAo ruicry i oQopnrleHHfl Ar.rceprarlii ra anropeqepary,
raneprueHocri 4ncepraqii B qi.nouy. ,,{ucepraqiro no6y4onaHo rpalnqiiHo 

- 
i

BKJIIoqa€ Bcryn' 4 pos4ilz, BI,IcHoBKI,I i cuzcor nireparypra. 3aralrHraft o6,eu
Ar4ceprar{iftnoi po6oru cKJraAae 1 64 cropiHrn.

Po:4i;r 1o <3aralbHa xapaKTepr4crr4Ka, Bracrvrnocri, 6y.uona KoMrureKcie 3d-
ueralin s ri4pa:oHaMl4 HirporeHnuicHr,rx rerepoqr4KJrie) - ornrA nireparypu s
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[po6JIeMarI4KI4 po6orv (167 uafinaeHynaHr), BKrroqae aHzuris ni4onaux AaHr.{x uloAorraerogin cI4HTe3y, 6y4onz i 6ionoriqHoi'- arrzeHocri rcourrnexcin 3d-naeranin 3ri4pasoHarvru HirporeunuicHux rerepor{r4KJrir. Amop KoHcrarye HeAocrarHift o6,evricHyrovol insopruaqil Arrn rcoururercin co(II), Ni(ID, cu(II) 3niprz4I'[roinri4pa:oHaMu niponnHorpa4Hol K]rcJrorrr ra noBrry ni4cyrHicrr 6y4r-rxnxAaHI4x IJs' xorvrrUlexcie oiolaeraaie s 6eHsAiageuiHosr.iluz noxi4Hrarrnu, ,,.o isa6egnequno nu6ip o6'eKris ra HarrprMrir AocliANenr.

Porain 2 <<CrnHreg crIoJryK Ta MeroApr ix AocniAxeHHrr)), nricrirrxapaKTepI4crI'IKI4__BI4X-gHrrx clroJryK, MeroAr4KLr Cr,rHTe3y liran4in ra ri4noni4Hrax

HH".i:t: a:!ltr, Ni(ID, Cu(II), Mn(II), Zn(II), pe3ynbrarr4 auzurisy 4aHux rs_,)MP 'Fl, vo-cnerrpocxonifi, Mac-cneKrpouirpii, pcA Arrfl crrojryK't
[HydrHSal]'H2O, orILIc ra anaparypHe oQoprrarr"*r"" BrrKoprlcraHr4x n po6o:ri naero4in
40 cn i4xeHHr, rrocrrJraHH.f, Ha naKerr4 po3paxyHKoBr4x IlporpaM.Porain 3 <<Koop4zHallifHi crrorryKt4 3d-rvrerariu Ha oc'oei6eHsda3eninnuicuzx nirau4in iiap*"a-ri4pasoHoaoro rr4ny), BKJrroqae pe3ynbrarn
4ocli4NeHr OKJI€}AY, crepeoxinrif i repnaoxinaiqrrrrx neperBopeHb ai4noni4Hlrx
KoMrIJIeKcis s 6eHsAiageuin- i nipu4znoBl4Mr4 rirau4auz. MeroAaMH c[eKTpanbHoro irepvrivnoro aualigy, MarHeroxilaii Ta eneKTpoxirvrii. Cnia ni4rpecnu ru 13axnwswitBHecoK AaHLrx eKc[epl4MeHtin, qICi orpl{M€r}ro MeroAoM peHrreHincrroi
creKrpocKonii louLIHaHHt (EXAFS, XANES), y BcraHoBresHi .*uay i reorvrerpii
KoopAr{HarlifiHrax nonie4pin rounnercin.

Posair 4 - n@yttlcqioualrHi ra 6ionoriqHi BJracrrrBocri r<ounnercie Co(II),Ni(ID, Cu(II), Mn(II), Zn(II) : nipn4Ian- ra 6eu:4ia:euinsMicHuura riraH4auu
ri4pasn4-ri4pasonoBoro TII[)D), npl4cBrqeHo o6ronopeHHro pe3yJ6raris Br4BqeHH,6ionori'{Hoi arrprrnocri ronatttttati", sri Ae^aoHcrpyrorb BrrJrr.rB Ha KaraJriruvHy
amHsHicrb nenrl4Aa3 (rounnercHi cnoryrz Cu(II) riig*"rrurona i npo4yrrou ftorottoHAeHcaqii s rripornHolpa,qHoro rr,rcnororo), anru6arrepianuri sracr4socri
(ronanrercra [CuC_(HNPv)]'Hro i [CuCl(HIPv)]'rlzo) i auanrrlruqHy 4iro (cuonyxu
[Ni(Hydr)zClz], tMn(Hydr)zClzl). 3po6neHo- 

""crrouon 
npo nepcneKrnnuict

Bt4KoplrcraHHr KoMrureKcin [Ni(Hydr)2cr2] i tNln(Hydr)2cll y,.4"orrifi nparrraqi nsnocri aHaJrbrerr4qHrdx areHris.
3a rexcroM Ar4ceprar{iT i anropeOepary e rari 3ayB€DKeHHr:
1. y po:4ini 2 (crop. 55) ue npr4BeAeHo rraapry(siprraa-nzpo6Hrar) c-, H-, N-

aHanisaropy.
2' BucHonor <<IH4zni.ryzalrHicrr ra qracrory scix ru4ineuux npo4yrrin

KoMrureKcoyrBopeHna niA:rnepAlKeHo cyrynuicilo uero4in...> 1crop. oz;
ue qilrou KopeKTHHfi: no-nepne, rpo rKy rrr4crory (B oh) fige roui, no_
Apyre, BH3HarIeHHt tII4cToTE npo4yrcrin (r neptrty qepry xorrannexcin)
Br4Marae, y pfl i runa4rin, rpoBeAeHHx cneqiarbHr4x npoqiayp.

3. Ha xrurb, aBTop He KoMeHTye HaBeAeHe 3HaqeHHrr reMrreparypHoro
inrepnany (130 - 200 'c) rpoqecy 4eri4paraqii cnonyr<u [HydrHsaiiuro.
Hanirr tKIrIo B3trtr Ao yBaru f{acrb MoneKynrr BoAr4 s H-gn's:rax OH...O,
NH"'o (aaHi PCA), sa3HaqeHi Berrr4qvHn e Aerrlo 3aBr4uleHr4Mr4.

4. BrarnraKa€ rreBHi cynruinz roperrHicrb BprKopurcraHHrr repir,riHie (MeroA
croHraHHoi calros6ip*, (crop. 3), <canaos6ipru (crop. 52 i lari no
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TeKcry Allcepraqii)' Ha AyMKy onoHeHra, cri4 Br.rKoprrcroByBarrl 6inuuro'rHlaft B KoHTeKcri rr'rarepiarry po6orra repnriH nrarn ru"HrEfi cuHreg>.5' Buxnnrae rIoAlIB Ha3Ba posAiiry 4 <@yHrqiona6Hi ra 6ionoriqHi
BJIacrI4Bocri " ') - BlIHI4Kae pe3oHHe [I,ITaHrnr: xi6a 6ionori.rHi sracrusocri
He e Syunqioualrnunru?

6. IrIe oAHe rprraHHr repuinorori.rHoro xapaKrepy 4opeuuicrrBrrKoplrcraHHr repnaiHa ((cnprMoBaruufi .ru"i.sr, 
- (rrop. t4z1 a60((cflpf,MoBaHe crBopeHHD) (crop. l7). Koxen cr4HTe3, nxui4

BrlKopl4croByerbct Art orpI4MaHHr neBHoro [poAyKTy, e clprMoBaHr4M,
TaK UIO Kparqe roBopr4Tr,r npocTo rrpo ((ctrHTe3).

7' Anrop qi-rrrcola roriqHo KoHcrarye yrBopeHHr orcH4in uerarin s qrocri
xiuqenux npo4ymin repuiuno.o por*uaaHHr KoMnrreKcie n arMoc6epi
nonirpa (crop. 63, 74, gr, too;, npore He HaBoAr.rrb 6y4r-arcnx
eKcrIepuMeHTaJIbHI4x 4orasin Ha Kopllcrb raKoro Br.rcHoBKy. TaxoN nrercri po6oru He HaBoAtrbct 3HaqeHHr BTpar Macr,r (ercnepnrraeHra6Hi rapospaxonaHi) AIrfl niAnosiAHrx esenrin (Hanprxnaa, aeriaparaqil
enirrainynanH.u HCl, cH3cooH, crl3oir, crHrtiH; ar" *ornrercis r _ 24,
IrIo He Ao3BoJIte o6'ercrnnuo oqiuurn 3arrpouoHonaHi ni4HeceHHr e6errin.8' Tnep4xeHHt aBTopa <...o4epxani n po6ori rolannexcu e 6insru
IIepcIIeKTkrBHuMu n srocri aHaJlbrernqHl,tx saco6in, ocxinrru ao ix cKJraAy
BXoAtrb (MeraJII'I )Ifl4TTt))) (crop. 139) He or{eBHAHo i uorpe6y. na"noi
apryMeHraqii, a60 rocr4rraHHr Ha ni4uorilHi dreparypni 4xepena.9' flpe4craBJlt€rbct 4oqinrHnna i noriqunu npoBecrr4 nopinH.auHr
xapaKTepl4cruK aHzllBrerrrqHoi arrzeHocri uane4eHux n ra6l. +.2 1crop.140) cnorryK ([Mn(Hvdr)2cr2f, tNi(Hydr) zclz], HydrHSal) He rinirra's
4zrcrosenaKoM Harpiro rK pesepeHr-npenaparoM, arre i s(MareplrHcbKoro)) peqoBr.rHoro ri4asenauou Hydr, oAHaK rari AaHiorpzuaHi ue 6ynn.

l0'Hafisaxnusiuorc Qisrarco-xiuiqHorc xapaxrepr4crr4Koro Hosoi cronyKr4 rK
KaHAI'IAara n ninapcrri gaco6u e posuuHnicrr y no4i, rKa B ,ruorifi ,ipi
BI43HarIae 6io4ocrynHicrr npelapary. Ha Nam, Br,r3HaqeHHr po3rrusHocri
IIfl' [epc[eKTI'IBHHX 3 TOqKI4 3opy uoAanbrrroro Qaprr,rarolorivHorg
4ocni4xeHHr KoMnJrercin He [poBoAuJrocr.

Cnia 3tBHaqI{TlI, qo rpo6leHi saynaxeHnr paArue Marorb xapaKrep no6aNaHri npuHqlaroBo He B[JIlIBaIOrb Ha 3ararrbHy no3ktrr,rBHy oqiHry po6otr A.B. llyli.
flocranleHi arropoM Mera ra :a4aui AnceprarliftHoro Ao.niA^.HHr BHKoHaHi y
nonHifi rraipi. Anrope0epar Ar.rcepraqii sr ga crpyKrypon, raK i sa sMicroM
niAnoniAae ocHoBHr.rM noJroxeHHru 4ncepraqii.

Percorvreruaqii uloAo Bl{KoprcraHHfl pery.nrrarin Arrceprarliftuoro
Aoc.nhxeHHq B rlparcrlrlli. Mero4raKr.r cr,rHre3y KoMrJrexcin Co(II), Ni1lq, Cu(II),
Mn(II), Zn(ll) s liraH4auu ri4paeIa4-ri4pasoHoBoro rr{ny i peeynrrarn BuBrreHHt
Qisnrco-xiuiqHnx uacrznocrefi crlHTe3oBaH[x MerarroKouunercin Moxyrb 6w^
Bl4Kopucraui y [oAaJIbIxI,Ix BJIacHIltx AocliAxeHH.D( ra 4ocni4)KeHHflx HayKoBr,rx
rpy[, ffii upaqrolorb B rarryri KoopAuHarliftHoi ra SaprvraqenrzqHoi xiuii rolannexcis
3d-rraemlin. Perynbrarl4 recryBaHHt 6ioloriqHoi'- arcrznuocri rconamercin Moxyrb



BI4tBI'ITrrct KoplIcHI'IMI'r npH crBopeHHi Horux lirapcrrrx saco6in 3 aHaJrbreru.r'oro iaHua6a*epian'roro 4iero, a iu*o^ ,p..rupu"1", qo peryJrrcrcrb aKrueHicrrrrenTr4Aa3.

BncHonoK IIpo nilnoniruricrr 4ncepraqi'i BrrMoraM [ofloxceHHq. TarcuuqI4HoM' Al4ceprallifiHa po6om A.B. flyni e sariH.IeHr4M AocJriAxeHrurvr 3 cyrreBuMr4eJIeMeHTaMH HayKoBoi nosusHl4' [paKT[rtIIrLtM 3HaqeHHrM oAepx(aHr4x pe3yJrbrarin i4o6pe o6rpynroBa'lrMu Br,rcHoBK'Mr4. 3 ypaxyBaHH.fiM rlboro, BB€DKaro, qo4Iacepraqir A.B. flyni ni4noni4ae ycirra 
'""'*no.ur, r{o Br4cyBarorbc, AoKaHAr.AarcbKax Ar4Ceprarlift sriA'o S u. 1r <flopa4ry ,rp".ya*oHf, HayKoBr,rxcryueHin>, a iT aBrop 3acJryroBye Ha [pucyAxeHH{ HayKoBoro cry',eH, KaHAuAaraxir'ri'rHrx HayK sa cueqianrnicrro 02.00i1 : 

"*p.*i.rHa xiMi.r.

OQiqifiuuft onoHenr:

3ari4ynav ra$e4pra Sapuaqenru.rHoi xinaii


