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OT3bIB 

oqrnn;Ha.rrbHOro 011110HeHTa CHaaeaa Hropg EopHcoaHqa 

Ha ,n;Hcceprnn;HOHH}'IO pa6ozy KoqHeBoii HpHHbI KoHcTaHmHOBHbI 

«Koop,n;HHaD;HOHHbie coe,n;HHeHHH Cu H Ag c aHHOHOM [B12H 12] 2- H a3areTepou;mc;rnqecKHMH 

JIHraH,n;aMH L ( L = bipy, phen, bpa); CHHTe3, CTPOeHHe, caoiicTBa», 11pe,n;cTaaJieHH)'IO Ha 

COHCKaHHe yqeHOH CTel1eHH KaH,[(H,[(aTa XHMHqecmx HayK 

110 c11en;Ha.JibHOCTH 02.00.01 - HeopraHHqecKaH XHMHH 

,[(HccepTau;HOHHaH pa6oTa K. l1. KoqHeBOH 110CBHID;eHa H3yqeHHIO KOMl1JieKCO­

o6pa30BaHHH K.ll030-,[(0,[(eKa6opaTHOrO aHHOHa c HOHaMH Me,n;H H cepe6pa B 11pHCYTCTBHH 

xeJiaTHpyIDID;HX a3areTepon;HKJIHqecKHX JIHraH,[(OB 2,2' -6HpHpH,D;HJia, 1, 10-cpeHaHTPOJIHHa H 

2,2'-.n;H(11HpH,n;HJI)aMHHa H HBJIHeTCH 11po,n;omKeHHeM H pa3BHTHeM pa6oT 110 H3yqeHHIO 

KOOp,D;HHaD;HOHHblX CBOHCTB 110JIH3,D;pHqecKHX rn,n;pH,D;OB 6opa [BnHnf, ae,n;yID;HXCH 110,[( 

pyKoao,n;cTBOM ,n;oKT. XHM. HayK. E. A. Ma.rrHHHHOH B Jla6opampHH XHMHH nermx 

3JieMeHTOB H KJiacTepoa HHcTHT)'Ta o6ID;eii H HeopraHHqecKoii XHMHH HM. H. C. KypHaKoaa 

PoccHiicKoii AKa.n;eMHH HayK - KOJIJieKTHBe, KOTOpblii, 6e3ycnoaHo, HBJIHeTcH 11pH3HaHHI>IM 

MHpOBblM JIH,n;epoM B 3TOH o6naCTH. CTOHT OTMeTHTb, qTo pg,n; coe,n;HHeIIUH Ha. OCHOBe 

,n;o,n;eKarn,n;pO-K.ll030-,[(0,D;eKa6opaTHOro aHHOHa Hero 11pOH3BO,[(HbIX y)l(e 11po,n;eMOHCTPHPOBa.JI 

xopomHe 11epc11eKTHBbl HCl10Jlb30BaHHH B CaMbIX pa3JIHqHblX o6nacTHX, HaqHHaH OT 

KOMl10HeHTOB paKeTHbIX TOl1JIHB H 3aKaHqH:BaH 11pe11apaTaMH 6op-HeHTPOH03axBaTJIOH 

TeparrHH paKa. BMeCTe c TeM, ero KOOp,D;HHaD;HOHHaH XHMHH ,[(0 cpaBHHTeJibHO He,[(aBHero 

apeMeHH Haxo,n;Hnac1> B TeHH ero «MJia,n;mero» 6paTa - ,n;eKarH,n;po-K.llo3o-,n;eKa6opaTHOro 

aHHOHa [B10H10]2", KOTOpbIH o6na,n;aeT ropa3,D;O 60JibillHMH KOOp,D;HHaD;HOHHbIMH 

c11oco6HOCTHMH, H «6JIH)l(aHllero po,n;cTBeHHHKa 110 Kap6opaHOBOH JIHHHH» - Kap6a-K.ll030-

,n;o,n;eKa6opaTHOro aHHOHa [CB11H12L ra.rroreH11pOH3BO,[(Hbie KOToporo 11031IU:HOHHpyIDTCH B 

KaqecTBe HaHMeHee KOOp,D;HHHpyIDID;HXCH aHHOHOB, c11oco6HbIX CTa6HJIH3HpOBaTb 

pa3JIHqHbJe BbICOKOpeaKD;HOHHbie opraHHqecme HHTepMe,n;HaTbl H KOop,n;HHaD;HOHHO­

HeHaCbIID;eHHbie KOMl1JieKCbl MeTa.JIJIOB. IlpH 3TOM, HeCMOTpH Ha TO qTQ c11oco6HOCTb aHHOHa 

[B12H12f BbICTy11aTb B KaqecTBe BHYTPHCcpepHoro JIHraH,n;a 61>IJ1a B11epB1>1e 110Ka3aHa 

f pHHBY,D;OM H KeHHe,n;H 6onee 30 JieT Ha3a,n;, B TeqeHHe ,n;onroro BpeMeHH OH He 

paccMaTPHBa.JICH B KaqecTBe 110TeHD;Ha.JibHOro JIHraH,n;a B KOOp,D;HHaD;HOHHOH XHMHH. 

Il03TOMY BbI6op B KaqecTBe o6'beKTa HCCJie,D;OBaHHH KOMIIJieKCOB K.ll030-,[(0,D;eKa6opaTHOro 

aHHOHa c HOHaMH cepe6pa, KOTOpbie c11oco6Hbl o6pa30BbIBaTb KOMl1JieKCbl caMOH pa3JIHqHoH 

reoMeTPHH c KOOp,D;HHaD;HOHHbIMH qHCJiaMH OT 2 ,[(0 8, H Me,[(H, KOOp,D;HHan;HOHHaH XHMHH 
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I KOTOpoH: B CTerreHH OKHCJieHHSI + 1 BO MHOroM HaIIOMHHaeT KOOp,n:HH8.IJ;HOHHyID XHMHIO 

cepe6pa, 6e3ycnoBHO, orrpaa,n:aH H HHTepeceH. 

Pe:a;eH3HpyeMaSI ,n:HccepTau;HSI COCTOHT H3 BBe,n:eHHSI, ofoopa JIHTepaTYPbI, 

3KCrrepHMeHTaJibHOH qacTH, o6cy)J()l;eHHSI pe3yJII>TaTOB, BbIBO.D:OB H CIIHCKa JIHTepazypbI. 

Pa6oTa H3JIOiKeHa Ha 170 CTPaHH:a;ax H co,n:epiKHT 23 cxeMI>I, 55 pHCYHKOB H 31 Ta6nH:a;y. 

CrrHcoK JIHTepaTyp1>1 BKJilOqaeT 91 HaHMeHOBaHHSI. 

Bo BBe,n:eHHH o60CHOBaH BDI6op TeMbl HCCJie,n:oaaHHSI, c<l>OPMYJIHpOBaHbl :a;eJib H 3a.z:i:aqH 

pa60TDI, IIOKa3aHa ee HayqHaSI HOBH3Ha H IIpaKTHqecKaSI 3HaqHMOCTb, c<l>opMyJIHpOBaHbl 

OCHOBHbie IIOJIOiKeHHSI, BbIBOCHMbie Ha 3aI:QHzy, a TaKiKe rrpHae,n:eHbl .D:aHHbie 06 arrpo6au;HH 

pe3yJibTaTOB pa6oTbl. 

JlHTepazypHbIB ofoop COCTOHT H3 ,n:ayx qacTeH, rrepBaSI H3 KOTOpbIX IIOCBSII:QeHa 

KOOp.D:HH8.IJ;HOHHbIM coe,n:HHeHHSIM Me,n:H c aJarepo:a;HKJIHqecKHMH JIHraH,n:aMH H pa3JIH~bIMH 

IIOJIH3.D:pHqecKHMH 6opoao,n:opo,n:HbIMH aHHOHaMH, BKJilOqag ,n:aHHbie no KOMIIJieKCaM c 

6Hc(,n:HKap6oJIJIH,n:) K06aJibTOM H rrpOH3BO.D:HblMH Kap6opaHOB B KaqecTBe aHHOHOB, a BTOpaSI 

- KOMIIJieKCaM cepe6pa c KJl03o-,n:eKa6opaTHbIM H KJl03o-,n:o,n:eKa6opaTHbIM aHHOHaMH. 3,n:ecb 

cne,n:yeT OTMeTHTb rro,n:po6HbIB H B.D:YMqHBDIH aHaJIH3 ,n:HccepTaHTOM CTPOeHHSI H3BeCTHblX B 

JIHTepazype KOMIIJieKCOB. 

B 3KcrrepHMeHTaJibHOH qacTH H3JIOiKeHbI MeTO.D:HKH rronyqeHHSI CHHTe3HpOBaHHbIX 

aBTOpOM HOBblX KOMIIJieKCOB, a TaKiKe rrpHBe,n:eHbl .D:aHHbie HX 3JieMeHTHOro aHaJIH3a, .D:aHHbie 

MK crreKTPOCKOIIHH H peHTreHOCTPYKTYPHOro aHaJIH3a. 

B 06cy)J()l;eHHH pe3yJII>TaTOB rro.n:po6Ho paccMOTPeHo CTPOeHHe CHHTe3HpOBaHHDIX 

.D:HCCepTaHTOM 25 HOBbIX KOMIIJieKCOB Me,n:H H cepe6pa c a30reTepo:a;:a;HKJIHqecKHMH 

JIHraH,n:aMH H KJZ03o-,n:o,n:eKa6opaTHbIM aHHOHOM, CTPYKzypa KOTOpbIX fo,rna ycTaHOBJieHo 

MeTo,n:oM peHTreHOCTPYKTYPHOro aHaJIH3a, a TaKiKe Hx MK H 3TIP xapaKTepHCTHKH. 

OcHOBHI>Ie uay11ub1e t)ocmU31CeHUR ,n:HccepTau;HH BKpaT:a;e MOrYT 6oITb 

c<l>opMyJIHpOBaHl>I cne.n:yromHM o6pa30M. Ilpoae,n:eHO CHCTeMaTHqecKoe HCCJie,n:OBaHHe 

peaK:QHOHHOH crroco6HOCTH ,n:o,n:eKam,n:po-KJZ030-.D:O.D:eKa6opaTHOro aHHOHa B peaK:QHSIX 

KOMIIJieKcoo6pa30BaHHSI c HOHaMH Me,n:H B rrpHCYTCTBHH xeJiaTHpyIDI:QHX a3areTepo­

:QHKJIHqecKHX JIHraH,n:OB 2,2'-6HpHpH,n:HJia, 1,10-<l>eHaHTpOJIHHa H 2,2'-,n:H(IIHpH,n:HJI)aMHHa H 

ycTaHOBJieHO, qTo B 3aBHCHMOCTH OT HCIIOJib3yeMoro HCTO~HKa Me,n:H, rrpHpO.D:bl JIHraH,n:a H 

pacTBOpHTeJISI rrpOHCXO.D:HT o6pa30BaHHe KOMIIJieKCOB Me,n:H(II) pa3JIHqHoro COCTaBa H 

CTPOeHHSI, B TO BpeMSI KaK .D:JISI o6pa30BaHHSI KOMIIJieKCOB Me,n:H(I) H reTepoaaneHTHblX 

KOMIIJieKCOB Me,n:H(llII) TPe6yeTCSI BBe,n:eHHe B peaK:a;HOHHyID CHCTeMy BOCCTaHOBHTeJISI. B 

pe3yJII>TaTe pa3pa6oTaHbl MeTO,n:bI CHHTe3a MOHO-, 6H-, TPH- H TeTPag.z:i:epHbIX KOMIIJieKCOB 

Me,n:H c aHHOHOM [B12H12]2° H aJareTepo:a;HKJIHqecKHMH JIHraH,n:aMH. J13yqeHbl peaK:QHH 
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( KoMrrneKcoo6p8.30Bamrn: ,no,neKanr,npo-KJZo3o-,no,neKa6opaTHoro aHHOHa c HOHaMH cepe6pa B 

rrpHC)'TCTBHH 8.3areTepOUHKJIHqecKHX JIHraH,nOB Ii p8.3pa6oTaHbl MeTO.D:bI CHHTe3a 6m1,nepHbIX 

H IIOJIHMepHbIX KOMIIJieKCOB. BrrepBbie rrorryqeHbl CMernaHHO-JIHraH,nHbie KOMIIJieKCbl 

cepe6pa c aHHOHOM [B12H12]2- Ii 8.3areTepOUHKJIJiqecKHMH JIHraH,naMH (2,2'-6HpHpH,nHJI, 

1,10-cpeHaHrporrHH 2,2'-,nH(rrHpH,nHrr)aMHH) H TpmpeHHrrcpoccpHHOM. CHHTe3HposaH 

YHHKaJibHbIH KOMIIJieKC cepe6pa B KOTOpOM .nae rrapbl apreHTOcpHJibHO-CB5!3aHHbIX 

KOMIIJieKCHbIX KaTHOHOB [ { Ag(Bipy) }2]2+ BbICTYIIaIOT B porrH MOCTHKOBbIX JIHraH,nOB, 

CB5!3bIBaIOIUHX ,n:Ba aHHOHa [B12H12]2-. 

OcHOBHoe co,nep)l(aHHe ,nHccepTaUHOHHOH pa6oTbI oTpa)l(eHo B 7 CTaTb5IX, 

orry6rrHKOBaHHbIX B )l(YPHaJiax Polyhedron, Inorganica Chimica Acta, )J(yp1wJZ 

11eopzmwttecKou xUMuu, /(oKJZaObl AKaoe.Muu 11ayK H Heopza11uttecKue .MamepuaJlbl, 

BXOMIUHX B rrepeqeHb HayqHbIX H3,naHHH BAK P<l> H 9 Te3Hcax ,noKrra,nos HayqHbIX 

KOHcpepeHUHH. B pe3yJibTaTe rrpose,neHHOro OIIIIOHeHTOM aHarrli3a TeKCTa ,nHccepTaUHH, 

aBrnpecpeparn H rry6rrHKaUHli KoqHesoli M. K., MO)l(HO 3MBHTb, qTo nocma61ze1111b1e 1-(eJIU u 

1ada11u 6blnOJlnenb1. AsrnpecpepaT H rry6rrHKauHH rrorrHOCTbIO oTpa)l(aIOT co,nep)l(aHHe 

,nHccepTaUHH. 

BMecTe c TeM, rrpH TIUaTeJibHOM aHarrli3e ,nHcceprnUHOHHOH pa6oTbI TaK)l(e B03HHK pg,n 

33MC113HHH H BOIIpOCOB. 

XoTerrocb 6b1 Y3HaTb, qeM o6ycrrosrreH Bb16op HCIIOJib3yeMbIX asrnpoM 830-

reTepOUHKJIJiqecKHX JIHraH,nOB. 

He COBCeM IIOH5ITHO, rroqeMy B rrepBOH qacTH JIHTepaTypHoro o63opa .D:HCCepTaHTOM 

paccMaTpHBaIOTC5! KOMIIJieKCbI Me,nH c caMblMH p8.3JIJiqHbIMH IIOJIH3,npHqecKHMH 

6oposo.nopo,nHbIMH aHHOHaMH, BKJIJOqag Kap6opaHbI H MeTarrrraKap6opaHbI, H 8.3areTepo­

UHKJIHqecKHMH JIHraH,naMH, a BO BTOpoli qacTH - KOMTIJieKCbl cepe6pa TOJibKO c aHHOHaMH 

[B10H10]2- Ii [B12H12]2-, HO CaMbIMH p8.3HbIMH JIHraH,naMH. 

QqeHb Hey,no6HM ,nHccepTaUHH HyMepaUH5! coe,nHHeHHH - B rrrase 06cy)l(.D:eHHe 

pe3yJibTaTOB coe,nHHeHH5! II05IBMIOTC5! B IIOp5!,nKe 5, 7, 11, 3aTeM 1, 4 Ii T.,n., B 

3KcrrepHMeHTaJibHOli qacTH - 2, 6, 7, 11, 3aTeM 10, 1, 4, 5, . . . HerroH5ITHO, qeM 

pyKoso.ncrnosarrcg ,nHccepTaHT B .naHHOM crryqae ,nHccepTaHT, HO TaKM HyMepaUH5! KpaliHe 

3aTpy,nH5IeT qTeHHe ,nHccepTaUHH. 

<l>opMyJibl coe,nHHeHH5! 1 B 3KcrrepHMeHTaJibHOH qacTH ( CTp. 59?) Ii 06cy)l(.D:eHHH 

pe3yJibTaTOB ( crp. 96) He COBIIa.D:aIOT, TO )l(e caMoe MO)l(HO CK8.3aTb 0 ero CTpyKType - CM. 

CxeMa 3 (oKTro,np) H PHcyHoK 25 (rrrrocKHli KBa,npaT). Ha cTp. 96 06cy)l(.D:aeTc5! rrorryqeHHe 

KOMIIJieKCOB 1 Ii 4, HO rrpH 3TOM 06cy)l(.D:aIOTC5! crpyKTypbl KOMIIJieKCOB 1 Ii 3, rrpHqeM HM 

crpoemre KOMrrrreKca 4, HH rrorryqeHHe KOMrrrreKca 3 6orrhrue HHr,ne He o6cy)l(,naIOTC5!. 
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B CTJ>)'I<Type coe.n;1rneHml 17 Ha6mo.n;aroTCjJ KOpOTKHe KOHTaKTbl Cl. • .I MeiK,ZJ;y KaTHOHOM 

H MOJieKynoii .n;uiio,n;MeTaHa. Cne.n;oaano 601 no.n;po6Hee paccMoTpeTI> reoMeTpHIO 3THX 

KOHTaKTOB c TOqJ(H 3peHHjJ o6pa30BaHHjJ ranoreHHOH CBjJ3H H cpaaHeHHjJ c HMeIOW:HMHCjJ B 

JIHTepazype aHanoraMH. To JKe caMoe MOJKHO CKa3aTh H cTp)'KType coe.n;uHeHug 21, B 

KOTOpoii Ha6JIIO.D;a.IOTCjJ Ag ... Ag apreHTOlpHJibHbie B3aHMO,n;eiiCTBHjJ H 1t-1t CTeKHHrOBbie 

B3aHMO,n;eiiCTBHjJ MeiK,ZJ;y 2,2' -6HnHpH.D;HJibHbIMH JIHraH.D;aMH. 

B CilHCKe JIHTepazypbl B ,n;Hccepnw;HH qaCTb CCbIJIOK ,n;aHa Ha pOCCHHCKHe H3,lJ;aHHjl 

oTeqecTBeHHbIX JKypHanoa, qacTI> Ha HX nepeBO.n;Hbie aepcHH, qero KaTeropuqecKH cne.n;yeT 

H36eraTb, IlOCKOJibK)' .D;HCCepTaIJ;HjJ HaITHCaHa Ha pyCCKOM jJ3bIKe H ee 3am:HTa npOXO.D;HT B 

PocCHH. To JKe CaMOe OTHOCHTCjJ H K CilHCKY ny6JIHKaIJ;HH CaMOro .n;uccepTaHTa B 

aampe<l>epaTe. 

B aBTOpe<l>epaTe qacTb cxeM H pHC)'HKOB HaCTOJibKO MeJIKRg, qTO npOCTO HeB03MOJKHO 

HX paCCMOTJ)eTn; TO JKe CaMOe KacaeTcg IlO.D;CTJ>aHHqHbJX CHOCOK. IlpH 3TOM H3JIHillHe 

no.n;po6Ho (Ha 3-x CTJ>aHHn;ax) H3Jiara.IOTCjJ pe3)'JibTaTbl 3TIP HCCJie.D;OBaHHjJ .n;ayx 

KOMilJieKCOB. B n;eJIOM JKe, no CTHJIIO H .Sl3bIKY aBTOpe<l>epaT HanOMHHaeT He 

CaMOCTO.SITeJibHbIH .D;OK)'MeHT, a CHJibHO ype3aHH)'IO H He nepepa60TaHH)'IO aepCHIO 

.n;HCCepTan;HH, qTO B HeKOTOpbIX cnyqagx npHBO.D;HT K TeXHHqecKHM Ka3)'CaM. TaK, Ha CTJ>. 12 

aampe<l>epaTa pHC)'HOK KOMnJieKca 1 Ha CxeMe 2 H ero <l>opMyna B TeKCTe no.n;pa3)'MeBaroT 

OKTa3.n;puqeCK)'IO KOOp.n;HHaIJ;HIO aTOMa Me.n;H, B TO JKe BpeM.SI CaMOM TeKCTe HaITHCaHO «B 

KOMilJieKce 1 BnepBbie peanH3)'eTCjJ HeHCKaJKeHHRjl IlJIOCKO-KBa,n;paTHRjl reoMeTJ)Hjl 

Koop,n;HHaIJ;HOHHoro oKpyJKeHH.SI aToMoB Cm>. 

B .n;uccepTan;HH H aaTope<l>epaTe TaKJKe HMeIOTcg oneqaTKH (HarrpHMep, BH3T BMecTo 

EH3T) H Hey.n;a~bie BblpaJKeHHjl («Te1'pa3.D;p Me,n;u(I) B KOMilJieKce 16 CIIJIIOW:eH» H T.n.). 

0,n;HaKO, He06XO.n;HMO OTMeTHTb, qTO npHBe.n;eHHbie 3aMeqaHHjJ KaqruoTcg, rJiaBHbIM 

o6pa30M, o<l>opMJieHH.SI ,n;HccepTan;HOHHOH pa60Thl H HH B KOeii Mepe He CHHJKa.IOT BbICOKOH 

IlOJIOJKHTeJibHOH on;eHKH CaMOH pa60Tbl. 

,n:uccepTan;Hjl KoqHeaoii 11. K. cooTBeTcTByeT rracnopzy crren;HanbHOCTH 02.00.01 -

HeopraHHqecKag XHMHjl B o6naCT.SIX HCCJie.D;OBaHHH: 1. <l>)'H,n;aMeHTaJibHbie OCHOBbl 

nonyqeHHjl o6beKTOB HCCJie,n;oBaHH.SI HeopraHHqecKOH XHMHH H MaTepHaJIOB Ha HX OCHOBe, 3. 

XHMHqecKag cag3b H CTJ>OeHHe HeopraHuqecKHX coe.n;uHeHHH, 5. B3aHMOCB.SI3b MeiK,ZJ;y 

COCTaBOM, CTpoeHHeM H CBOHCTBaMH HeopraHHqecKHX coe.n;HHeHHH. HeopraHuqecme 

HaHOCTJ>)'KTypHpOBaHHbie MaTepHaJibI H 7. Ilpon;eccbI KOMilJieKcoo6pa30BaHH.SI H 

peaKD;HOHHRg crroco6HOCTb KOOp.D;llHan;HOHHbIX coe.n;HHeHHH. PeaKIJ;HH KOOp.D;HHHpOBaHHblX 

JIHraH.D;OB. 
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Ha ocHoBamrn B.bIIIIeH3JIO)l(eHHOro MO)l(HO 3aKmoqHT.b, qTo ,n:HccepTaUHOHHasI pa6oTa 

«Koop,n:HHaUHOHH1>1e coe,n:HHeHHSI Cu H Ag c aHHOHOM [B 12H 12]2- H aJareTepoUHKJIHqecKHMH 

JIHraH,n:aMH L (L = bipy, phen, bpa); CHHTe3, CTpOeHHe, CBOHCTBa» npe,n:CTaBJISieT co6oif 

HayqHO-KBaJIHC}mKaUHOHH)'lO pa6oTy, KOTOpasI no aKTYaJI.bHOCTH BbI6paHHOH TeMhI, ypoBHIO 

npoBe,n:eHHbIX HCCJie,n:oBaHHH, CTeneHH o60CHOBaHHOCTH HayqHbIX noJIO)l(eHHH H BbIBO.UOB 

y,n:OBJieTBOpSieT BCeM Tpe6oBaHHSIM nYHKTOB 9-14 «IlOJIO)l(eHH5I 0 nopSI,n:Ke npHcy)l(.D:eHHSI 

yqeHI>IX cTeneHeif» (yrnep)l(.D:eHHOro nocTaHOBJieHHeM IlpaBHTeJII>CTBa P<l> OT 29.09.2013 N2 

842 B pe,n:aKUHH OT 01.10.2018), a ee aBTOp, KoqHeBa llpHHa KoHCTaHTHHOBHa, 3acJiy)l(HBaeT 

npHCy)l(.D:eHHSI yqeHOH CTeneHH KaH,n:H,n:arn XHMHqecKHX HayK no cneUHaJibHOCTH 02.00.01 -

HeopraHHqecKasI XHMHSI. 

Oqmu,uaJlbHbtii onnonenm: 

.UOKTOP XHMHqecKHX HayK, 
Be,n:yiuHif HayqHI>Iif coTpy,n:HHK Jia6opaTOpHH 
aJIIOMHHHH- H 6opopraHHqecKHX coe,n:HHeHHH 
llH30CPAH 
Ten.+7-916-5902025 
E-mail: sivaev@ineos.ac.ru 

01.11.2018 

<l>e.n:epaJII>Hoe rocy,n:apcTBeHHOe 
6IO,n:)l(eTHOe yqpe)l(,n:eHHe HayKH llHCTHTYT 
3JieMeHTO-opraHHqecKHX coe,n:HHeHHH HM. 
A.H. HecMeSIHOBa PoccHifcw~iiil~~ 
HayK (llH30C P AH) 
119991, rcrr-1, MocKB 
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YqeHI>Iif ceKpernpo ll ...... .,,rrH"r-4., 

KaH,n:. XHM. HayK 
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