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oQnqua.nbHoro orrroHeHTa Ha AlrcceprarlnoHHyro pa6ory

MyAuHona Xafiprq ilvlua lyrovronrqa Ha reMy
<<Kovrnnerccoo6paroBaHrre cepedpa (l) c l12r4-Tpr{a3oJroM r{ lr214-

Tpl{a3oJrrrdoJroM>>, rr pegcra BJreHHyro Ha cor{cKaHr{e yuenofi crerreHr{
KaHAI{AaTa XrrM LrqeCKrrX HayK rro c[equaJlbHocTr.r

02.00.0 1 -HeopraHurrecKaq xrMuq

CuHre: H r43yrreHue repMoAr{HaMr4rrecKr,rx ceoficrs HoBbrx

KoopAI4HaIIHoHHbrx coe4uueHnfi r4oHoB rrepexoAHbrx MeraJrJroB c

a3orcoAep)Kalrll4Mr4 rerepoqllKJraMr4, opeAu Koropbrx u I,2,4-rpr4a3oJrbr, sBJrserct
axryalruofi zag:a'aefi. coepeueuHofi KopAnHarluonsofi xuv'vrv. XnMu.{ecKa.s

vro4IaQura\vs, nHraHAa 3a crrer BBeAeHHs B MoneKyJry rpr4€I3ona cepycoAep)r(arrlr4x

3aMecrl4Terefi I43MeH{er ee KoopAr4Harlr4oHHyro eMKocrb, paaLnvrpfl.fl. fiepeqeHb
Bo3MoxHbix Koop,qr4Harli4oHHbrx crpyKTyp u, TaKr4M o6pasovr, cneKTp Bo3Mo)KHbrx

o6nacrefi npr4MeHeHlrs.

Irlrraerouluecq B Hacrof,rqee BpeMr nr{TeparypHbre cBeAeHH.rr Kacarorc.n, B

rlepByio oqepeAb, cr4HTe3a H crpoeHnr KoMrrJreKcHbrx coeAr4HeHufi, cepe6pa (I) c
I,2,4-rpua3oJroM B BoAHbrx pacrBopax. AeraJrbHoro u3y.ueHvrfl,

KoMIIJIeKcoo6pa:on anr4fl, B cMerrraHHbrx pacrBopr4Tenrx, rn6o c HcrroJrb3oBaHr4eM

cepy3aMeuleHHbrx rpna3oJroBbrx JrHraHAoB He rrpoBoAr4nocb. B roxe BpeMr

n3yrreHze KoMrrJieKcoo6pasonaHufl, cepeSpa(I) c I ,2,4-rpua3oJraMr{ aKryaJrbHo H c

ToTIKI,I 3peHr4r gn e KTp ox uMuu ia 6N oro opAr{H ar{r{osso fi xuv'vrvr.

HonusHa pa6oru o6ycroueHa reM, riro pa3pa6oraurr MeroArrKr{ c}rHTe3a

HoBbrx KoopAuHarruoHHbrx coeAuHeHufi cepe6pa(I) c 1,2,4-rpva3orraMur. Bnepnrre
noKa3aHo, rITo MaJlopacrBopr4Mbre raJrofeHr{4sr cepe6pa rtpn B3ar{MoAei4crsnu c

I,2,4 -rpua3oJlTl4oJrola- 5 nep exoArr B pacrBop c o6pa:oBaHr4eM aur4AoKoMnJre Kc oB.

YcraHosreno, rlro cepe6po(I) c 1 ,2,4-rpuazoJroM (1,2,4-rpna3oJrrrroJr-5) pearupyer
cryneHrraro. Onpe4eJreHo, .rro ycrofiqr,rBocrb 1,2,4-rpua3oJrruoJrbHbrx KoMIIJIeKcoB

HaMHoro [peBbrruaer ycrofi.iunocrr 1,2,4-rpua3oJrbHbrx. Bnepeue r{3yqeHo

Blrvfl:nue cocraBa BorHo-opraHrrqecKoro pacrBopa (no4a-:raHoJr, BoAa-MeraHoJr,

eoAa-AM@A, no4a-fMCO) na nenuquHbr KoucraHr ycrofiuunocrn KoMrrJreKcoB

cepe6pa(I) c 1,2,4 -rpr4a3orroM.

Jft.r.rHrIfi BKJIaA aBTopa cocrorJr B BbIIIonHeHr4r,r 3Kcnepr4MeHTaJlbHbix

HccJleAoBauuitt ro paspa6orxe MeroAr4K cr4HTe3a HoBbrx coegurueuvtit, Lrx

ra4eHrNSuKaIIun, noAroroBKe o6pa:qoa [nfl $rauaxo-xr{Mr4r{ecKr4x rasuepeuzfi.
Onpe4ereHne KoHcraHr ycrofivunocrur vr repMo.qr{HaMr4rrecKux SyrixrlHfi
KOMIIJICKCOB TArcKC BbITIOJIHEHO JII4IIHO COHCKATEJIEM. .

[nccepraql{oHHan pa6ora MyAvHoea XafipugtrLrna fynouoevqa Ha reMy
<<Kounlercoo6pasoBaHr4e cepe6pa (I) c 1,2,4-rpvra3oJroM u 1,2,4-rpr4a3oJrrr,roJroM)

nocB-suleHa pa:pa6orKe MeroAoB ci4HTe3a HoBbrx KoopA[Haur4oHHbIX coeAI,IHennfi,

cepe6pa (I) c 1,2,4-rpua3oJroM (7,2,4-rpua3onrrroJrou), zsy.reHr4ro rzx Srzsuro-



xnMr,rqecKr4x cBoficrB, olrpeAeJreHkrro ycrofir{HBocrl4 coeAI,IHeHuit u BrLflBJIeHI,IT

$arcropon, Ha Hee BJrurroql4x.

Pa6ora cocrol4T H3 BBeAeHI,I.rI, rrerbrpex fJIaB, BbIBoAoB, c[LIcKa qurr,rpyeuofr

nnTeparypbr, BKrroqaroqefo 131 HanMeHoBattuir. Pa6ora I43JIolI(eHa Ha 135

crpaHnrlax, coAep)I(I4r 3 8 ra6n uq u 23 pI4cyHKoB.

B uepnofi rJraBe npeAcraBneH Jrr,rreparypHuft o6:op, rAe npoaH€Lnrr3l4poBaHo

KoMnJreKcoo6pasonaHr,re nepexoAHbrx MeraJrJroB c I,2,4-rpua3oJlaMl{, npuBoAtrc.s

AaHHbre o cr4HTe3e H crpoeHnr4 KoMnJIeKcoB cepe6pa(I) c opraHuqecKl4Ml4

JIr4faHAaMH, a TaK)Ke KOrr4r{eCTBeHHbre xapaKTepLIcTuKLr KOMIIJIeKCOO6paSOBAHkTA

cepe6pa(I) c opraHnrrecKnMr4 nr4raHlaMr4 B BoAHbrx v BoAHo-opraHI{qecKI4x

pacrBopax. Ha ocHoBaHr4r4 aHarru3a nr,rreparypbl cAeJIaH BbIBoA o roM, tITo

HMeroqr4ecfl 3aKoHoMepHocTr{ rro Brlr-sHnro 3aMecTHTeJIt B MOneKyJIe

opfaHr4qecKofo Jrr4faHAa, a TarcKe cocTaBa pI [pI4poAbI pacTBopI4TeI-s Ha

ycrofi.rnnocrr v repMoAI4HaMI4r{ecKHe xapaKTepuaTvrKK KoMIrIIeKcoB

HeoAHO3HarrHbr, a B HeKOTOpbIX Cnyqatx H npoTI{BopeqI,IRbI.

Bo nropofi rraBe orrncaHbr pa:pa6oraHHble MeroAI4KH cI4HTe3a HoBbIX

KoMrrJreKcHbrx coeAurreuufi. cepe6pa (I) c 1 ,2,4-rpua3oJloM (1,2,4-rpua3oJlrIroJloM-

5), npu6opbr r4 o6opylonaHne, MeroAr4Ka npoBeAeHu-tr IIoTeHIII{oMerpHqecKoro

rHTpoBaHvrfl.LrpacqerHbre Sopuynrr AJl{ onpe,4eneHna paBHoeecHoft KoHIIeHTparJuvr

cepe6pa, 1,2,4-rpua3oJra (1,2,4-tpua3oJrrr4oJla-5) u KoHcraHT ycrofi.runocrl{.

B rperuefi rJraBe [peAcraBJreHbr AaHHbIe rlo I43yrleHuro

KoMrrJreKcoo6pa:oeaHkrfl Ag(I) c 1,2,4-rpua3oJloM (I,2,4-rpua3oJlrl,IoJlou-5) npu

p€Bnzr{Hbrx TeMrrepaTypax v HoHHbrx cr4Jrax pacTBopa IioTeHIdHoMeTpHrIeCKHM

MeroAoM. IIpu o6cyx4eHrara co6crnesHrrx v u4Teparypnblx AaHHIIX B

Aucceprarluu noKa3aHo, vro ycrofiqrrBocrb KoMIrJreKcHbIX coeAu:l'e:nwia cepe6pa (I)

c feTepoqr,rKJll,rqecKr4Mr4 aMHHaMIIl4 3aBwcI,IT oT MHofI4x QaKTopoB, B ToM rII4cJIe oT

rrpxpoAbr 3aMecrr,rreJr.rr B ferepolll4KruqecKoM KonbIIe. Ha ocHoBaHLIH

rrpoBeAeHHbrx aBTopoM uacneAonaunfi kr nvreparypHblx AaHHIIX rlpeAno)KeH p{A B

r43MeHeHr4r4 KoHcraur ycrofir{r4Bocrr4 KoMrrJreKcon cepe6pa (I) c npoI43BoAHbIMLI

r4MHAa3 OJr A V TpI.,A3O IrA.

B .rerneprofi ruraBe npr4BoA.src.fl pe3ynbrarbl I4ccJleAoBaHprfl, Iro

ycraHoBJreHrrro cocraBa 14 crpoeHvrfl, cuHTe3HpoBaHHbIX KoMnJIeKcoB cepe6pa (I) c
1,2,4-'tpua3oJroM v 7,2,4-rpua3oJrrr4oJrovr-5. fittx Bcex cHHTe3I,IpoBaHHbIX

KoMrrJIeKcoB rrpoBeAeH 3neMeursrrfr aHaJrvrs, Ha ocHoBaHI4Lr Koropblx HaIIIzcaHbI

xuMuriecKrae QopvryJrbr. fnx oupeAeJIeHI4-g Kplrcrtlllnorpa0u.recKl4x napaMerpoB

cr4HTe3r4poBaHHbIX KoMnJIeKcon 6rtlz cH.arbl I4x peHTreHofpaMMbl.

Ocnonusre pe3yJrbrarbr npetrcraBJreHbr Ha JIoKaJIbHbIX 14 MexAyHapoAHbIX

npoSunrurrx r<oHSepeHI{I4{x ([yuraH6e,,2013-2017rr; Kasaur, 2014r; I'lnauono,

2015r). llo pesynbraraM rrccneAoBarrufr. ony6nuxoBaHo 4 crarsu B )KypHaJrax,

peKoMeHAoBaHHbIX BAK Poccnfict<ofi @e4epalqzv n 10 resucoB AoKJiaAoB.

Tarulr o6pa:ou, [peAcraBJreHHa.[ Ar4cceprarlzoHHat pa6ora MyAuuoea

Xairpuggrana fynoMoBuqa Ha reMy <<Kouurexcoo6pasoBaHrle cepe6pa (I) c 1,2,4-



Tpl4a3onoM H I,2,4-tpu€r3oJrrr4oJroM)) rB:rf,erc_f,
r4ccJreAoBaHr{eM, KOTOpOe BHOCT,TT OnpeIeneHnufi
XIAMI{IO.

[iacceprarluoHHa-a pa6ora My4anona X.f .

cner{r{anbHocru 02. 00. 0 1 - ueopraHr4rrecKar xkrMus:
QyudarueHmaJtbHbte ocHolbt nonyHeHun odtercmoe uccnedoeaHufl.

HeopaaHuuecrcoti xuJvxuLt u Jwamepuanor Ha ux ocHo6e. ,\usaitu u cuHme3 Honbtx
HeopeaHuuecKux coeduueuuit u oco6o Hucmbtx *ewecms c sadauuuuwu ceottcm7eJvtu
(Paspa6oraHrr ycnoBl4.t{ crIHTe3a 11 HoBbrx KoopAr{HaqnoHHbrx coe4raueHrzfr
cepe6pa(I) c I,2,4 -rpna3oJroM u 1,2,4 -rpna3 oJrrr4 ononr- 5 ).

Xu"t4uuecKan cznsb u cmpoeHue HeopeoHurtecKux coeduueuuil (TlorcasaHo, r{To
B orJllltr{ze or 1 ,2,4-rpuazoJla, MoJIeKyna 1,2,4-rpu€BoJrrr4oJra-5 ssauNao4eficrnyer c
MaJIopacrBopI{MbIMH raJloreHul.aMu u pog.aHu.4oM cepe6pa, o6pa:yr KoMrrJreKcHbre
coe,ur4HeHI4_fl. lloryveHurre KoMrrJreKcbr u3yrreHbr coBpeMeHHbrMr4 $rz:Hxo-
xlIMHrIecKlIMI,I MeroIaMI4 I4ccJreAoBaHnfl.. IrlK-cnexrpocKonr4r{ecKr4M MeroAoM
AOKa3aHO, r{TO MoneKyna 1,2,4-rpua3oJra KooprrrHHpyercr c cepe6pou(I)
nocpeAcrBoM aroMa a3ora, HaxoAsrrlefocr B rroJroxenue A-rpn€BoJrbHoro KoJrbrla, a
MoneKyJra 1,2,4 -rpvra3oJrrr4oJra- 5 nocpeAcrBoM aroMa cepu).

B s aun o c ens u a e crc dy c o c m e6 oJrx, c mp o e Hueu u c e o tic m 6 aryu H e op eaHuq e c Kux
coeduueuuil (YcraHoBJIeHo, rITo c Bo3pacraHr,reM TeMrreparypbr rz r,roHHofi cr4Jrbr
pacrBopa ycrofiuunocrb KoMnJIeKcoB yMeHbruaercf,. lloxasaso, qro ycrofivznocrr
1,2,4-rpua3onruoJlbHblx KoMrIJreKcoB HaMHoro rrpeBbrrrraer ycrofivnnocl:s 1,2,4-
TpI4a3onbHbIX, rITo cB{3aHo co cnoco6olt KoopAr4HarI}rI4 3Tr{x opraHgr{ecKrrx
nLIfaHAoB c cepe6ponr(I). Irlsyveno BrrzrflHr4e cocraBa BolHo-opraHr4rrecKoro
pacrBopa (no4a-eraHorr, BoAa-MeraHoJr, no4a-[M@A, no4a-AMCo) Ha xapaKrep
KoMrlJleKcoo6pa:onaHHfl u BeJII4TIHHbI KoHcraHT ycrofivzrocrr4 KoMrrJreKcoB
cepe6pa(I) c 1,2,4-rpu€t3oJloM B IuI{poKoM LrHrepB€ure cocraBoB pacrBopa.
floxa":aHo, rrro ycrofiuznocrb KoMrrJreKcoB c Bo3pacraHr4eM KoHrIeHTp aTJLTIAMOA
ta IMCO B cocraBe pacrBopa yMeHbruaercfl, a B BorHo-cnuproBbrx pacrBopax
npoxoArzT r{epe3 uuuauyu).

Irpoqeccut Korvnnexcoo1pasoBaHu.n u peaKquoHHan cnoco1uocma
x o op d uu aquo H H btx c o e d uu e uuil, P e arcquu rco op d uH up o 6 aH H ux nue eu d o e (Mero4ou
noreHrlnoMerpkrr{ecKofo rr{TpoBaHur ycraHoBJreHo, r{To cepe6po(I) c 1,2,4_
Tpr4a3onoM KaK B BOAHbTX, TaK 14 BOAHO-OpfaHr,rqecKHX pacrBopax peafHpyer
cryneHr{aro. [nx Bcex KoMrrJleKumrx Sopvr, o6pasyrcquxcr B cucreMax Ag*-
rpr.ra3on (1,2,4-rpu€BoJrruorr-5)-H2O(S), onpeAeJreHbl ootur{e KoHcTaHTbI

TepMoAr4HaMrzrrecKue SyHxqraia
ycrofivneocrr4. Onpe4e,reHu

3aKOHrIeHHbrM HayqHbrM

BKnaA B HeopraHr.rqecKyro

cooTBeTcrByer nacnopTy

KoMIIJIeKcoo6pasoraHLrfl cepe6pa(I) c I,2,4-rprra3onoM (1,2,4-rpwa3oJirr{oJiona-5) rz

BbI.flBJIeHbI BKna.qbI 3HT€ulbrluftsofi vr eurpouufinofi cocraBJr-sroqux
caMonpor43BoJrbHoe rrporeKaHne peaKqr4fi xouulexcoo6pa:onauua).

Crour orMerl4Tb, rITo pa6ota He JrkrrrreHa HeAocrarKoB B rracrn oQopureuzr
H npeAcraBJIeHI4r MareplraJla, TaK TeKcr Ar4ccepraqr4r4 coAepxr4T p_rrA orur46ox u



HeroqHocreff, Koropble BMecre c reM He npen{TcrByror rroHuMaHvrro vr a:nanu3y
coAepxarellHoft qaarv pa6orrr. llpe4craerenurrfi Marepr4aJr Bbr3brBaer 6olrurofi
Hay.rHufi prHTepec v ilpu ero aHanu3e Bo3Hr4Kaer pflA BorrpocoB:

1. 9elr o6ycnoueu nu6op AaHHIIX opfaHr4qecKr4x pacrBopr4relefi Anfl
ZCCJIC,IIOBAWWX?

2. Anrop aHanvsr4pyer BKJTaA repMo4lrHaMurrecKr4x SyHxqufi cocro-flHlas e
ilpoqecc o6pa:onannl{ KoMIIneKcoB cepe6pa(I) (c*. ra6n.9). llpz 3roM
OrpuqareJlbHble 3HarreHI4{ 3HTponHH cBr3brBarorcf, c yMeHbrrreHneM

Koiu{rlecrBa rlacruq B cr4creMe. B grofi cBfr3vr qelecoo6pa3HbrM Kax{erct
rlpoBecrl4 no4o6uuit anarruz Ant npoqax paccMarpr4BaeMbrx peaKrluit u
npeAnono)KnTb, noqeMy 3HarreHr4e 3HTponuu rroJroxr{TeJrbHo.

3. floueruy aBTop He nprrBoAur 3Har{euuir. norperxHocrr4 rrpr4 onpeg'errenvrat
TepMoAI4HaMkIr{ecKHX napaMerpoB MeroAoM Knapxa-fnrro (crur. ra6n.
e(6)).

4. B pa6ore aBrop He rrpr4BoAr'r r Mero AuKkr Aere KTr{po B aHr,r{ IrIK - cn exrp on
obpasqon IlccJIeAoBaHHbIX coeAuHeHufi , vro 3arpyAHrer r{HTeprrperar{r4ro
pe3ynbraroB B cpaBHeHI4I4 c AaHHbrMr4 Jrr4Teparypbr. B raxux ycnoBr4.rrx

perr,rcrpr4poBaJra xole6areJibHbre cnerrprr? Kaxnu o6pa:ovr [poBoAranr4
[oAroroBxy o6parqoB a yAaJreHr{e ocraror{Hofr soArr?.

5. B pa6ore aBropoM 3aperucrpr4poBaHbr peHrreHolpaMMbr rpex
cr4HTe3r{poBaHHbrx coe4HueHrafi. llpa erou He rrpr4Bo [urcfl MeroAr{Ka
nonyr{eHn.f, Kpncrannr4rrecKr4x o6pa:qoe. 9el,r o6ycloueua
HeBO3MO)KHOCTb IOA|OTOBr4Tb Kpr4CTannr4qeaKHe oOpa3r{br nporrr4x

cr4HTe3r4poBaHHbrx coeAraHeHufi Anfl pefr4crpaur4H peHTfeHorpavrlr?
KaxHe BbIBorbI vr 3aKJrlorreHnr o BrrusHkrv npr4po.ubr opraHzqecKoro
nr4raHna MoxHo cAenaTb Ha ocHoBaHkru AaHHbrx peHTreHocTpyKTypHofo

auatuza?
OrL4e.IeHHbIe HeAocrarKu He yM€ur{ror HayrrH oi,t u npaKTr'rqecxofi r]eHHocrrr

ArrccepTarlH oHH of o r4c cJr eAo B aHvr', H e cHr4x aroT e f o aKTyaJrbH o cTH.

O6ruaq orIeHKa pa6orsr. flucceprarluoHHar pa6ora My4nnona
Xafipugguna fylorraoen.ra [peAcraBJrrer co6ofi 3aKoHrreHHoe HayqHoe
I4ccJIeAoBaHHe) BbIIroJrHeHHoe Ha xoporrreM Hayr{Ho-rrpaKTr{r{ecKoM ypoBHe. Crour
orMerl4Tb 6onrurofi o6reu npoAenaHHofi 4nccepraHToM 3KcnepnMeHranrHofi tr
aRaJTurtrqecrofi pa6orrr. B pa6ore pe[reHbr 3a1aqw HeopraHr,rqecxofi xr4Murz no
4uzahuy I4 cI4HTe3y HoBbIX KoopIHHarIHoHHbrx coeAr4HeHuia, uccteAoBaHuro nx
crpoeHl{.a Lr Sn:rnrco-xl4Ml4qecKl4x csoficrn B ycnoBr4f,x Bapvrar\r4r4 rrpr4poAbr

MoneKyJr.[pHofo oKpy)KeHHs.

llpeqcraelennlrfr B pa6ore o6urzpuufr Teoperr4rrecr<ufr v
3KcnepI4MeHTaJIbHbIfr uarepuaJl Iro cBoeMy o6revry, co,{ep)r(aHr4ro, aKTyaJrbHocrr4,

Teoperlzr{ecxofr 14 [paKTr{.{ecxofi 3HaqHMocrH Aaer ocHoBaHr4e yrBepxAarb, rrro

AuccepraltrHoHHa{ pa6ora My4Hnona Xaitpugguua fylorr,ronuva Ha reMy
<K ounnexcoo6pasoBaHl4e cepe6p a (I ) c 1,2,4 -rpuazoJroM u 1,2,4 -rpua3oJrrr4oJroM))



oTBeqaeT KpHTepHsM rr. 9 ((llono)KeHuf o npHcyx{Ae[Lrkr yqeHbrx cTerreHefi))

yrBepllqeHHoro llocraHosrreHr.reM flpanr,rrenrcrea P@ or 24.09.2013 J\lb 842,
npeAbtBJI-{eMbrM K KaHAHAaTCKT4M Ir4CCepTaUI4_f,M, A ee aBTOp AOCTO?rH

upucyxAeHufl yreuofr crerreHrr KaH4n,qara xr.rMr4rrecKr4x HayK no clequaJrbHocrrr
02.00. 0 1 - HeopraHr{qecKar xkrutrfl.

OQuqua.nursrfi orrroHeHT
rlpopeKTop ro Hay.ruofr pa6ore,
OIEOy BO <<LleaHoscxufi rocyAapcrseHHnrfi
xrrM r{Ko-TexHoJroruqecKn fr yHr{Bepcurer>>

KaHAHAaT Xr{MUqeCKuX HayK
(02.00.01 -HeopraHuqecKaq xr{Mrrfl ,

02.00.04-Qusnveucar xunanr),
MapQuu IOpufi Cepreenuv

llo.{roslrfi a4pec: 1 53000, Pocczx,
r. trtfsaHono, np. lllepeivrer encxuir., 7 ;

Ter. : +7 (4932)328241 (per<ropar)

e-mail: qarfin@iSuqlru
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