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- HeopfaHl{qecKa.fl

BeAyIrIeft opraHl43aqlll4 Ha AucceprarlraonHyro pa6ory Mygzuona Xafipugr4Ha

fynovrosur{a Ha reMy: (KoMnreKcoo6pa3oBaHr{e cepe6pa (I) c 1 ,2,4-rpuazonoM 14

I,2,4 - rpuazo Jrrr4 oJr oM)>,

Anrya.nunocrb reMbr.

Cepe6po, 6laro4aps 6oluuofi npaxrraqecrcoii 3uarrr4Mocrrr.sBJrrerc.f, oAHLTM

Ias Hau6onee n3yqeHlrbrx KoMrlJleKcoo6pa:nar.eJlefi, r{To rro3Bonfler czHTe3r,IpoBar,b

pflA r(oop/-u{HarluoHnbrx coe4uHeHufi, KaK B pacTBope, TaK Lr B TBepAOM

cocro.flHI4rr. Flacrox[Iax pa6ora oruocr4Tcr K r<lg]Mlin:/- KoMnneKcHbrx coe.4raHenrnfi

cepe6pa (I). I,IssecrHo, qro raKl4e KoMlJreKcHbre coe.u4HeHr4fl Moryr

ucnoJlL3oBarbcfl /{JIt co3AaHLTfl, armu6axrepl4aJrbHhrx MeAr{Ur4HcKrax npe[aparoB.

Kponae 3Toro, KoMnJIeKcHbIe coe.{r4*enLrfl. Ag(I) Moryr 6rnr LrHTepecHbrMr4, KaK

rlpeKypcopbl AJIfl cHHTe3a HaHoqacrur1 cepe6pa, r(oropbre rlcnoJrb3yrorc.f, B

cepe6paHofi xraunorepanuu. B srofi aBfl3:rr npeAcraBneHHar pa6ora flBrrflercfl

aKlyaJlbHofr se roJIr,Ko c rortKl4 3penrlr xrIMHr4 i{o lr B Me.U{rlr4ucrofi Hayrce. B



JII,ITepaType rrMeroTcfl oTAeJrbHbre cBeAeHkrr o KoMrrJreKcHbrx coe.ulrHeHnf,x

cepeopa c pa3nI4r{HbIMH cepycoA)KarquMr4 opraHr4lrecKr4Mr{ n}rfaHAaMr{ B BoAHbrx

r4 BOAHO-OpfaHr,rqecKHX pacTBopr4TeJrrx.

,{rEcceprarlproHHas pa6ora

rrpeAcraBJrrer rrHTepec 6naro4apr

uccneAoBallufl. Koop.qaHar{rroHHbrx

MeT€UrJra I4 OpfaHHr{ecKI4x IIIraFIAOB..

OcnosHoe coAep?I(aHue pa6orbr, HoBrr3Ha r{ccJreAoBaHnfl r.r rroJryqeHHbrx

p$yJrbraroB, BbrBoAoB u peKoMeHgaqr,lfi, cQopvry.n[poBaHHbrx B

Ar{ccepTarIHrr.

,{raccepral{n{ cocronT I43 BBe.qeHH.rr, rlerbrp€x man, BbrBoAoB r,r crrr4cKa

nHTeparypbl, BKJlroqamqero 131 Har.ruenonannfi orerrecrBeHHbrx u zapylexHbrx

aBTopoB. Pa6ora r43noxeHa Ha

coAep)Kr4r 23 pucyuKoB pr 38 ra6nuq.

135 crpaHr{rdax KoMnbrorepHoro ua6opa,

aKTy€urbHocTb TeMbrBo BBeAeHprH AaccepraHToM o6ocHosaHa

I4ccneAoBa[Lrfr, cQopuynllpoBaHbr rdenu v 3a1altv pa6orrr, onpeAene*a :aayvtHar

HOBI43Ha, TeopeTuqecKat

B uepnofi uraBe

u npaKTHqecKafl 3HaquMocTb nonyqeHHbrx pe3ynbraToB.

lpeAcraBneH nrrreparypnufi o6sop. B AaHsofi rJraBe

npoaHanl43l{poBaHo rlpoqecc KoMrlJleKcoo6pasonaHkrfl [epexoAHbrx Mer€urJroB c

orII4CbrBaIOTCr CBeAeHr{g O cHHTe3e 14 CTpOeHI4r41,2,4-rpua3oJraMn kr

KOOp.qHHarIr4OHHbrX coeAr4HeHufi cepe6pa (I) c p€BnuqHbrMkr opraHr4r{ecKrrMr4

JIIafaHAaMkI LI KoIrr4rIecKBeHHbIe xapaKTepLIcTHKI,I KoMrrneKcoo6pasoeaHr4fl, cepe6pa

(D c opraHLIqecKHMH nI4raHAaMH B Bo.qHbrx r4 BoAHo-opfaHr4qecKux pacrBopax.

I'IsroNeurr oco6esuocru nporeKaHr4.f, rrpoqecca KoMnJreKcoo6pason alvrfl

pa3[I4qHbIX MeTaJIJIoB c nporr3BolHbrMr4 1,2,4-tpua3oJrrr{oJra. Jlureparypnrrfi

o6:op BTIoJIHe xapaKTepl43yer cocrorHue upo6leurr. Anarus nr4TeparypHbrx

I4CTOqHHKOB rIO KOMTIJIeKCHbTM COeAHHeHLTTIM ?TOHOB rrepexoAHblx MeTaJIJIoB C

I,2,4-rpua3oJroM Lr ero npor43BoAHbrMr{ rroKa3€ur, rrro cnoco6 KoopAr{Harlprrd

JIpIfaHAOB yKa3aHHOrO KJIaCCa 3aBI4Cr4T He TOnbKO OT [pUpOAbr MeraJrJra-

KoMIIJIeKcoo6pa^:onareJI.a H opraHplrrecKoro JrHraHAa, Ho r4 or cpeAbr pacrBopa, B

My4znona Xafipugguua fylouonzva

I4cloJIb3oBaHZIo B KaqecrBe o6terra

coeArauerrufi 6uororu.recKra aKTr4BHoro



Koropofi [poBoAsrc.rr cr4HTe3br. BHgeneHo, lrro rro{BJreHr4e B MoJIeKyJIe 1,2,4-

Tplla3ona 3aMecrr4Tereft, npo.rrBJr.firoudplx AoHopHbre csofrcrsa, oqeHb cLIJIbHo

Brturfler na ed KoopALrHarInoHHya cnoco6Hocrr.

Bo nropofi rltaeg Ar4cceprarlur{ aBTopoM orracaHbl pa:pa6oraHHble

MeTOALTKTT CUHTe3a HOBbTX KOOpAHHaTII4OHHbTX COe,{UHeHrrr{ (I) c 1,2,4-rpuazorroM

r4cnonb3yeMbre ilnfl(1,2,4- rpr,ra3onruorona-5), npn6opu v o6opygoranr4fl,

Queuxo- xr,rMuqecKofo lrccJreAoBaHrlf, crrHTe3rrpoBaHHblx KoMrIJIeKcoB, a raKxe

METO.4LIKA t4 pacqerHbrerrpoBeAeHr4s rroTeHrlr4oMeTpHqecKofo TuTpoBaHIIt

Anfl orrpeAenenu{ panHonecHofi KoHrIeHTpaL\Lrr4 cepe6pa, 7,2,4-

Tpua3ona (I,2,4- rpza3onruona-5) u KoHcraHT ycrofiuunocrrr,

gKCIrepLrMeHTaJIbHbIe AaHHbIe SJreMeHTHOfO AHa"JTU3A CI4HTe3I,IpOBaHHbIX

upu6opu H o6opy4onaHkrfl,,

Qusuxo-xr4MrrrrecKr/Ix cgoft cre

KoopAIaHaIInoHHbrx coe4uueHnfr v ux Bbrxo,q,

KOTOpbIe I{CtIOJIb3OB€trIr{Cb .{nf, r4CCneAOBAHLrfl.

cr4HTe3lrpoBaHHbrx coe,{unenufi .

B rpersefi rnane npeAcraBJreHbr AaHHbre rro ra3yreHnro KoMmercoo6pa3oBankTr

Ag(I) c l,2,4-rpr4a3oJroM (1,2,4-rpua3orrrlroJrou-5) ilpH pa3nur{Hblx reMneparypax

rr I,rogHbrx crlJlax pacrBopa noreHrrr4oMerpuqecKr4M MeroAoM. fint ycrauoBJleHr4.rr

KoJr[qecrBa npucoeAr4sdnurx MoneKyn JrlrraHAa K r{oHy MerarIJIa no

noreHuuoMerpnqecKr4M AaHHbrM nocrpoeH rpaQnrc 3aBI4cHMocrLI AE:(-lgCr)

(nocnegHee Bo3MoxHo ecJru r(oHrleHTpar\krfl. Jrr4raHAa HaMHoro rrpeBocxoArlT

KoHrleHTpar{nro MeranJra B pacrBope). kla [oJrf{eHHoi4 sar'ncuMocrl4 ycraHoBneHo

KoJrr{qecrBo KoMrrJreKcHbIX rracrr{q, o6pa:yroulr 4xc fl, B pacrBop e.

B .rereeproft rnaee [pHBoA{Tc.fl AaHHbre Suszro-xr4Mr4rrecKoro

r.rccJreAoBaEnfl, [oryqeHHbrx Koop,4r{Harlr{oHHbrx coeAr{uenufi cepe6pa (I) c I,2,4-

TpLIa3OJIOM 1r2,4-rpua3oJlTr{oJroM, MeroAaMr4 KoHAyKToMerpIrI{,

peHrreHorpaQuu u I4K crreKrpocKorrr4n. llo coBoKyrrHocrlr rpoBe,{eHHbrx

rrccneAoBattuit" npeAJroxenbr peaKrlr,rr4 o6pa^:onaurax cI{HTe3HpoBaHHbIX

KoMrrJreKcoB. YcranosreH cnoco6 Koop.{HHar{I4I4 1,2,4-rpua3oJloM kr Ir2,4-

rpr{€BonrnoJroM K cepe6py (I), flpr,rBoAsrcfl pe3ynbrarbr r,rccneAoBaHnfl, no

Soprrayrn

ycraHoBneHlrro cocraBa r{ crpoeHkrfl. QvrrTe3r4poBaHHbrx KoMnIreKcoB cepe6pa



(I) c 1.,2,4-Tpl{a3onoM I4 1,2,4-rpvra3oJrrrroJrou-5. Heo6xolzMo orMerrdrb, qro Arrt
Bcex cI{HTffiI'IpoBaHHbIX KoMrrrreKcoB rrpoBeAeH gneuenrurrfi aHaIrvr3, Ha

ocHo BaHr4r4 Koro pbrx HarrucaHbr xr4MrrrrecKr4e Qopuyrrlr.

[nx Aocru)KeHl4t tlocraBneuHofi rlenu Hy)KHo 6rrro perur4Tb cJreAyroque

3AnAqV:

- ycraHoBl4Tb xapaKTep KoMrrneKcoo6pa:ona.Hprfl r4 qrrcJro KoMuJreKcHbrx

qacrl4rl o6pa:yroulnxcf, B clrcreMe Ag*-1,2,4-rpw€l3oJr (I,2,4-rpua:onrraon-5)-

H2O(S), r.qe S- BoAHo-opraHlaqecKufi pacwop, MeroAoN[ rroreHqaoMerpr4rrecKoro

Tr4TpOBaHlrr;

- rlpoBecrl4 KoJIpIqecrBeHHyro or{eHKy ycrofiuunocrr4 KoMfrJreKcHbrx

coe4trneHufi cepe6pa(I) c 1,2,4-rpua3orroM (7,2,4-rpua3oJrrr4orrovr-5) MeroAoM

JleAelra H HeJrHHefi urru MeroAoM HaHMeHbIrrrHX r(BaAparoB ;

paccqrlTarb TepMoAl4HaMrrrrecKr4e xapaKTepLrcruKkr o6pasonaniax

KoMrlneKcon cepe6pa(I) c 1,2,4-rpu€BoJIoM (1,2,4-rpua3onrr4oJrovr-5) s BO n BOP;

- ycraHoBl4Tb I43MeHeHI{e B BeJluqrrHax KoHcraHT vcrofi.{ueocra

KoMrlneKcoe cepe6pa(I) or [pI4poAbI nHraHAa, HoHHofi cHlrr, reMrreparypbr 14

cocraBa BOP.

-parpa6orarb MeroAIlKI{ ctIHTe3a HoBbrx Koop.qnHar{r4oHHbrx coe4uueuuft

cepe6pa(I) c I,2,4-rpl{a3onol (I,2,4-rp.aa3oJrrnonou-5) c npr,rBneqeHr4eM AaHHbrx

AI4alpaMM paclpeAeJreHl4f, B BoAHbrx pacrBopax. VcranoBkrrb cocraB pI

ollpeAenl4Tb cnoco6 KoopAI4HarJLrH nuraHAoB B nolyqeHHbrx KoMrrJreKcax.

MyAuHonrrlt X.f. roreulll{oMerpr4rrecKr4 ycraHoBJreHo, qro cepe6po (I) c

I{3yqeHHbIMu opraHHr{ecKI{MI{ nzraHAaMr4 pearnpyer cryreHqaro lnx Bcex

KOMIJIEKCHbIX Qopr, o6pasyrorqkrxcfl B crrcreMax Ag*-rpua^:on (I,2,4-

rpl4a3onrtaol-5)*HrO(S), orpeAeneHhl o6que KoHcraHrbr ycrofiuunocrr4.

Vctauonneuo, t{To c Bo3pacraHueM TeMneparypbr kr uouuofi cr,rJrbr pacrBopa

ycrofiunrocrb KoMrrJreKcoB yMeHbrrraerct. llorasaso, rrro ycrofiunnocrr I,2,4_

Tpl4a3onrl4oJlbllbrx KoMrIJreKcoB HaMHoro [peBFrrrraer ycrofivHnocrr I,2,4-

TpHa3OnbHblX.



3Haqurr,rocrb AJrfl HayKI{ noryqeHHbrx aBTopoM Alrcceprarlult pe3yJrbraroB.

flpe4no>xeuHbre MeroAHKr4 cuHre3a KoMrrJreKcon cepe6pa(I) c I,2,4-

TpI,Ia3onaMLI I4MeIor o6rqrafi xapaKTep r4 Moryr 6urr ucrroJrb3oBaHbr ApyrnMr,r

I4ccneAoBareJr.f,Mrl, pa6oralorquuu B o6racru KoopAr{Harluouuofi xvrukrvr.

llony.reHHble B pa6ore AaHHbre o KoJrr{qecrBeHHbrx xapaKTepucrnKax coe4rauenufi

cepe6pa(I) c 1,2,4-rpua3oJraMr{ pacuup.rrror Harxn 3HaHr,u ro xkrMuvr

KoopAI4HaIIIaoHHbIX coe4nueuufi cepe6pa n Moryr 6urn r4cnonb3oBaHbr B

TexHoJlorHuecrofr, aKilTr4Tvrqecxofr u [peflaparueHofi rrpaKTI4Ke, a raKxe B

neKIdI4oHHbIX Kypcax rro KoopAr4Haqr,roHHoit xutvtuu. Hosrre AaHHbre, nolyqeHHbre

n pa6ore, Moryr 6urr, ucilonb3oBaHbr B KaqecrBe crrpaBorrHoro Marepvrara, a

TaKxre peKoMeH.{oBaHbr Anr repMoAr{HaMr4r{ecKr,rx 6a: AaHnrrx.

Ha ocHoBe Bhrlrrel{3JloxeHHoro Moxuo 3aKJrroqr.rrb, rrro Ar{cceprarlrroHHat

pa6ora Myguuona X.f. aKTyanbHa, Hayltnafl HoBn3Ha oqeBEAHa Lr [paKTnqecKlr

3HAI{I4MA.

O6ocuonaHHocrb Ir AocroBepuocrb HayqHbrx rroJro?r(eHufi, nrrnogoB rl

saKrloqeHllfi Al{ccepraquouuofi pa6oru o6ecneqeua [pvMeHeHHeM

coBoKyrIHocrll coBpeMeHHrIX Qusuro-xuMl4qecKlrx MeroAoB r4ccneAoBanLrs.i

IIoreHlluoMerpul4, KoHAyKToMerpr{}r, IrIK-cuexrpocKorrprr4, peHTreHorpaSura,

Allpl{BarorpaSzu kr pa3nvr{Hblx MeroAoB xHMHqecKoro aHaJrH3a. Brrno4u

6a^:r.rpyrcrcx Ha ilonyqeHHblx AlzccepraHToM gKc[eplrMeHTaJrbHbrx AaHHbrx u

apryMeHTrlpoBaHo o6ocHosaHo.

JInq Hoe yqacrlte a BTo pa. B ecr o6selr gKcnepraMeHTzrJrbHbrx r4ccneAo saukrit

tlo pa3pa6ome MeroAI4K cHHTe3a HoBbrx coe4uueurafi, vrx la4eHruQzKarJtrt,

rloAroroBKa o6pasqon Anfl Qusuro-xl4MuqecKr4x tr:vrepenufi, otrpe.qeneHr4e

KoHcraHT ycrofivunocrl{ I4 TepMoAliHaMnqecxnx Qynxqufi xovruJreKcoB BbrrronHeH

rI,ItIHo coHcKareJIeM. O6cyxgeHrae pe3ynbraroB rrccJreAoBaHvrtr Lr :narrpraaHvre

HayqHbrx crarefi npoBe.{eHo coBMecrHo a HayqHbrM pyKoBoAr,rreJreM.

OqeHma co4ep?KaHuq AlrcceprarlHrrr ed 3aBeprueHHocrb B rIeJroM,

3aMeqaHl{fl rlo oQopna.neHrrlo. [ncceprar{r4oHHar pa5ora My4unona X.f.
rlpeAcraBJlr{er co6oft 3aKoHqeHHoe Haf{Hoe r{ccJreAoBaHvre, BbrrroJrHeHHoe Ha



BbrcoKoM sKcnepr4MeHTaJrbHoM ypoBHe. B paooTe pelueHa Ba)KHas 3al{al].a B

o6lacru Heopf aHu.recKoft xLrMvrvr.

flpu rrreHr4lr Ar4cceprarltrr4 vr anropeSepara Bo3HIIKJII4 cJleAyrcIque

3aMeqaHuf, I4 Iroxce lraH,vfli

1. Esrno 6rr rlelecoobpa3Ho npr4Becrn npeArlonaraeMyro crpyKrypHya

$oprr,ryry HeKoropbrx cuuTe3r4poBaHHbrx KoMuJIeKcHbIX coeAl4HeHufi cepe6pa(I).

2.Her o6rscneruar MexaHr.r3Ma KoMrrJleKcoo6paeoeanurfl. cepe6pa (I) c 1,2,4-

TpLra3onou N 1,2,4-rpuasorruolotrl?

3. B anrope$epaTe He npI{BeAeHa B KarIecTBe [pl4Mepa ra6nuqu rro

pe3ynbTaTaM [oTeHIdLIoMeTpHqecKoro TLITpOBaHUfl

4. XelarenbHo 6uno 6rr An{ cpaBHeHHr ycrofiuurocrtl I,2,4-rpua3oJIbHbIX

KoMrrJIeKcoB AaHHbre o BerurrnHa KoHcraHT ycrofiuuaocrl4 1,2,4-rpwa3oJIbHhIX

KOMIJTeKCOB C ApyrHMI{ Mer€UIJIaMH.

5. Tercr Aucceprarlur.r H anrope$epura co.{ep)Kar rpaMMarl4rlecKl{e u

TEXHXqECKI{C OIIIIIOKH.

OrNae.reHHbre 3aMe-cra:Hnfi He yManrror Ha}^rHoit u [paKTkIqecrofi rIeHHocrI4

Ar4cceprarllroHHoro r4ccneAoBa1krg., He cHl{xtaror ero aKTy€trlbHocrb. Pa6ora

BbrnoJrHeHa Ha BbrcoKoM HayrrHoM ypoBHe u [peAcraBJlter co6ofi 3aKoHqeHHoe

prccneAoB aP^l,ie, B Korop oM rronrreHbr cyuecTBeHHble Har{HbIe pe3ynbrarbl.

Ilo4rneplr(AeH r{ff o ny6.n u rcoBa H r{fl ocHo BH brx pe3yJrbraroB Alrccepralluu

B nayuHofi flerrarrr. llolyueHurre ALIccepraHToM pe3yJlbrarbl nporunl4

Aocraroqno xopotuyto anpo6auraro Ha pfl,Ae MeN4yuapo.qHblx, perl4oHanbHblx,

pecuy6nnKaHcKlrx r4 BHyrpr4By3oBcKr4x cr4Mrro3l4yMax r,r xonQepeHlrtltx. flo reue

Arlccepraquu ony6ruKoeaHu 14 pa6or, B ToM rrlrcre 4 cr:arrn ouy6narcoBaHHblx

B xypHalrax, peKoMeHAyeMnx BAK Poccuficrofi (De4epaqzu. Orry6luroBaHbl

pa6orrr u anrope S epar oTparKaror ocHoBHo e coAepXaHLIe AI4 ccep r arILrH.

CoornercrBu e a nrope$epara ocHo BH bIM rloJroxceH rlr M Alrccepra IIU[.

AnropeQepar r.r ony6nuxoBaHHbre pa6oru orpaxalor ocHoBHoe coAepx aHr4e

Arlccepraqrzouuofi pa6orst.



C.{HraeN{, rrro ArrcceprarluoHHa{ pa6ora MyAunora Xafipnpgnle^a

fynovronuqanareMy: <<Kounnercoo6pa:oBaHr{e cepe6pa (I) c 1,2,4-rpuazoJloM LI

1,2,4-rpw€BoJrrlroJroM)) coorBercrByer Kpr4Tepr4rrM, ycraHoBJIeHHbIM floloxennent

o nopr.{Ke upucyxryenvrfl, freuHbrx creuenefi, yrBepx(AeHHoM IIoctaHosJIeHr{eM

flpanurenbcrBa PO npeAbsBnreMbrM K KaHAuAarcKraM AllcceprallvrflM.

Co4epNaHr4e AucceprarJvrr4 coorBercrByer uacilopry crlequaJlbHocrl4 02.00.01 -

HeopraHlrqecKar xnMkrfll. rr. 5. Bsaurvroce.f,gr MexAy cocraBoM, crpoeHueM ,I

csofictnal4lr HeopraH[IqecKl{x coe4nueHIafi; r. 7. flpoqeccu

KoMrrJreKcoo6pa^:oeaHLrg. vr peaKrlr{oHHar cnocoOnocrr KoopAI,IHaIIuoHHbIX

coe.{uHenufi.

Tar<una o6pa:ou, Ar4cceprarlur My4unona Xafipugauna fyrotuonuua
B roropofi coAeplKrdrc.tflBrrflercfl. Haf{Ho-Kna"nuSuxaquosnofi paOorofi,

rrpeAcraBxenuft o [poqeccax KoMrrJreKcoo6pasoeaHurfi. rrepexo.4Hblx MerarIJIoB,

unaerorqefi cyrrdecrBeHHoe 3HalreHue s o6racru Heopranuqdcrcofi xvrvtvIv:, a e€

aBTop 3aclylrfliBaer rrpucyxAeHu{ eMy yqeHofr creneHn KaH.{I4ATa xLTMI{qecKLIX

H ayK no cner{r4 aJrbuocra 02 . 0 0. 0 1'HeopraHurlecKa{ xr4v.ns.

Or:rre 3acJryrrraH u yrnepN4eu Ha pacurl4peHHoM

<O6qas w HeopraHrrqecKa-s xIIMI{-s)) TaAxuxcKoro
3ace4aHvpr ra$e4psI

sKc[eprrMeuTaJrbHbre H TeoperuqecKue p$yJrbrarbr Ans peureHurl saxHofi HayqHo-

rrpaKTr{rrecxofi npo6.rrevru, nHocxrqefi cyulecrBensntfi BKnaA B pa3Bvrrvre

rocy.{apcTBeHHoro
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