
OT3biB 

OlJlHQH3JibiiOf'O ODDOIICIITa na AHCCCpr3QHIO 

Banuesoii HpnHbl AiisapoBHbl Ha TeM)': 

«COIIOJIUAM:U:,ZU,I H COIIOJIHTU,L(PA3U,L(bl C 
AHTPA30JIUHOBbiMll4l>PArMEHTAMll B OCHOBHOH ~EITH», 

IIpellCTaBJieHH)'IO Ha COHCKaHHe y\.J.eHOH CTeneHH KaHllH,D,aTa XHMWieCKHX HayK nO cneUHa.JibHOCTH: 

02. 00.06 - BblCOKOMOJ/eKyllR.pHble COeOWteHUJl 

f1orryqeHHe HOBbiX {j)OTOaKTHBHbiX nOJIHMepOB H C03llaHHe Ha HX OCHOBe MarepHa.JIOB 

llJIR OnT0:3JleKTpOHHbiX ycTpOHCTB, B TOM "lHCJie CBeTOH3JiyqaiOWHX llHOllOB, 

{j)OTOTpaH3HCTOpOB, <lJoT03JieMeHTOB H {j)OTOnpHeMHHKOB, RBJIReTCSI OllHHM H3 nepcneKTHBHbiX H 

BOCTpe6osaHHbiX Ha npaKTHKe COspeMeHHbiX HanpasrreHHH HCCJiellOBaHHH. 0CHOBHbiMH 

Tpe6osaHHRMH K MaTepHaJiaM TaKOfO THna SIBJISieTCSI Ha.JIH"tJHe JIJOMHHeCUeHTHbiX CBOHCTB, 

{j)OTOnpOBOllHMOCTb, XOpOlllaSI nrreHK006pa3)'lOWaSI CnOC06HOCTb, rH6KOCTb, TepMOCTOHKOCTb H 

llP· 

B CBSI3H C :>THM aKTYa.JlbHbiM SIBJISieTCSI pa3pa60TKa HanpasrreHHbiX MeTOllOB CHHTe3a 

{j)OTOaKTHBHblX MOHOMepOB C UeJibJO TIOJiyl.JeHHSI Ha HX OCHOBe MaKpOMOJieKymrpHbiX CHCTeM C 

npOfH03HpyeMbiMH <j)OTO<j)H3H'-IeCKHMH, MeXaHHl.JeCKHMH H repMH4eCKHMH xapaKTepHCTHKaMH. 

)J,JISI ycneUIHOfO peiiieHHSI llaHHOH np06JieMbl He06XOllHMbl CHHTeTH4eCKHe TIOllXOllbl, 

no3BOJISIJOWHe rremo sapbHposan CTPYKTYPY ¢oToaKTHBHoro MOHOMepa H, KaK crrellCTBHe, 

3JieMeHTapHOfO 3BeHa nOJIHMepa nyreM H3MeHeHHSI npHpOllbl H TIOJIO)f(eHHSI 3aMeCTHTeJieH B 

{j)OTOaKTHBHOM <!JparMeHTe. 

Y llal.JHbiMH 06'beKTaMH HCCJiellOBaHHSI B llaHHOM HanpasrreHHH SIBJIRJOTCSI 

a30TCOllep)f(am,He reTepOUHKJIH"--eCKHe COellHHeHHSI, CpellH 60JibliiOfO l-IHCJia KOTOpbiX OC06oe 

MeCTO aHTpa30JIHHbl, HJIH llHaJaaHrpaueHbi, 

{j)OTOJIJOMHHeCUeHTHblX CBOHCTB C TepMOCTOHKOCTbJO. J1MeHHO HCCJiellOBaHHJO COTIOJIHaMHllOB H 

COTIOJIHrHllpa3HllOB C aHTpa30JIHHOBbiMH <!Jpar:'YfeHTaMH B OCHOBHOH 1..1,enH nOCBSIW.eHa llaHHaSI 

pa6oTa. 

C yt-~eTOM BCero BbiiiieyKa3aHHOfO TeMy l lHCCepTaUHH, npellCTaBJieHHYlO K 3aW.HTe 
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Bamtesoii H.A., crreD.yeT npH3HaTb aKTyarrbHOH . 

.[{HccepTatJ.HOHHruJ pa6oTa BarrHesoii I1.A. HanHcaHa no TpaD.HUHOHHOMY nrraHy, 

H3JIQ)KeHa Ha 136 CTpaHHUax H COCTOHT H3 BBeD,eHH5l, 'IpeX rrras ( 0630p JIHTepaTypbi, 

3KCIIepHMeHTaJibHa5l '18CTb, pe3yJibT8Tbl H HX o6cy:>K,UeHHe), BbiBOD,OB H CIIHCK8 

HCIIOJlb30BaHHOH JIHTepaTypbl (122 H8HMeHOBaHH5l) . .[{HccepTaUH5l BKJll0'18eT 5 T86JIHU H 78 

pHCYHKOB. 

Bo eeeOeHUU Kp8TKO, HO eMKO, CcpOpMyJIHpOBaHbl 8KTYaJibHOCTb, OCHOBHbie 38D,a'IH, 

H8Ylfila5l HOBH3H8 H IIp8KTH'~eCKa5l 3H8'1HMOCTb D,HCCepT8UHOHHOH pa60Tbl. 

B ZJtaee I npoaHarrH3HposaHbi H HHTepecHo H3JIO:>KeHbi JIHTepaTypHbie D,aHHbie o 

IIOJIHMepax C JIIOMHHOcpOpaMH KaK B OCHOBHOH uenH, TaK H B KalfeCTBe 60KOBblX 3aMeCTHTeJieH. 

TmaTeJibHO rrpopa6oTaHbi ny6nHKaUHH o Q>rryopecuHpyiOWHX IIOJIHMepax c 830TCOD.ep:>Kall.(HMH 

reTepOUHKJiaMH. fiOD,p06HO paCCMOTpeHbl IIOJIHMepbl C 8H'Ip830JIHHOBbJMH cpparMeHT8MH B 

OCHOBHOH uerrH, BKJIIO'Iru! MeTOD,OJIOfHIO IIOJiylfeHHR HCXOD,HblX 8HTp830JIHHOB. 

B Z!laee II asTop onHCbiBaeT 3KcrrepHMeHTaJibHYIO lf8CTh, a HMeHHO see peareHTbi H 

MaTepHMbi, MeTOD,HKH CHHTe3a H HCIIOJlb3yeMbie B D,HCCepT8UH0HHOH pa6oTe cpH3HKO

XHMHl'leCKHe MeTOD,bl HCCJieD,OB8HH5l, BKJilOlfa5l I1K, 5J.MP, Y <1> cneKTpOCKOIIHIO, 3JieMeHTHbJH 

aHanH3, B3)1()(, TMA, Tr A 11 D.p. 

B Z!laee III noD,po6Ho rrpeD.cTasneHbi co6cTseHHbie pe3yJibT8Tbi I1pHHbi AHsapoBHbi. 

0TJIH'IHTerrhHOH oco6eHHOCThiO D.8HHOH D.HccepTaUHH 5lBJI5leTC5l HaJIH'IHe TPYD.OeMKo.H. 

CHHTeTH'IeCKOH 'laCTH, HarrpaBJieHHOH Ha OOJiylfeHHe <J.>oTOaKTHBHblX MOHOMepOB H 

COOOJIHMepOB Ha HX OCHOBe, a T8K:>Ke H8D,e:>KHOe 3KCIIepHMeHTaJibHOe IIOD,TBep:>K,UeHHe 

norrylfeHHbiX pe3yJioTaTos. Oco6eHHo nopa:>KaeT MaccHB CHHTe3HposaHHbiX I1pHHOH 

AHsapOBHOH opraHHlfeCKHX COeD,HHeHHH - 21 MOHOMep H 22 COIIOJlHMepa! flo MHeHHIO 

OIIIIOHeHTa, IIOJiylfeHHe T8K0f0 pOD,a COIIOJlHMepOB 5lBJI5leTC5l He'IpHBHaJibHOH 38D,a1.feH, pemeHHe 

KOTopoii TPe6yeT oco6oro MacTepcTsa H TepneHH5l CHHTeTHKa. KpoMe Toro, see rronyqeHHbJe 

COeD,HHeHH5l 6bJJIH OxapaKTepH30B8Hbl, IIpOBeD,eHO KOMIIJieKCHOe cpaBHeHHe CHHTe3HpOBaHHbiX 

COIIOJIHMepoB Me)f<JI.Y C060H. 

0CHOBHbie HTOfH TWaTeJibHO nposeD,eHHOH pa60Tbl CBOD,5ITC5l K CJieD,yiOUieMy: 

• C HCIIOJlb30BaHHeM peaKUHH 3aHD,Meiiepa H flcpHTUHHrepa OCyiUeCTBJieH CHHTe3 'IpeX 

rpynrr HOBbiX 6HcpyHKUHOHaJibHbiX MOHOMepOB C aHTp830JIHHOBbiMH 3BeHb5lMH: 

rrpOH3BOD,HbiX ITHpHD.0(3,2-g)XHHOJIHH-2,8-D.HHJID.HaHHJIHHa, 2 ,8-D.11Q>eHHJIITHpHD.0(3,2-
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g]XHHOJIHH-3 ,7-,UHaMHHa H 2 ,8-.nHcpeHHJITIHpH.U0(3 ,2-g]xHHOJ1HH-4,6-.nHKap60rH.npa3H,Ua; 

• Ha OCHOBe aH-rpa30JIHHCO,Uep)l(a.J..UHX MOHOMepOB, 4,4'-,UHaMHHO,UHcpeHHJIOBOrO 3cpRpa H 

,UHXJIOpaHrHJ],pHJ],a TepecpTaJIOHJI-6Hc(3-MeTOKCH-4-0KCH6eH30HHOH) KHCJIOTbi B 

ycrrOBHSlX HH3KOTeMnepaTypHOH TIOJIHKOHJ],eHCaUHH ocyweCTBJieH CHHTe3 

COTIOJIHaMHJJ.OB H COTIOJIHrHJJ.pa3HJJ.OB C <j>parMeHTaMH ] ,9-aHTJ)a30JIHHa B OCHOBHOH 

uenH; 

• TIOKa3aHO BJIH.s!HHe TipHpOJJ.bl 3at'vteCTHTerreH H HX TIOJIO)f(eHH.s! B aHTpa30JIHHOBOM 

cpparMeHTe Ha HHTeHCHBHOCTb H ,UmfHY BOJIHbl MaKCHMyMa <j>OTOJUOMHHeCUeHUHH 

TIOJiyt.IeHHb!X TIOJIHMepHblX TIJieHOK; 

• yCTaHOBJieHO, 4TO BCe CHHTe3HpOBaHHble COTIOJIHaMHJ],bJ H COTIOJfHfHJJ.pa3HJ],bl BHe 

3aBHCHMOCTH OT XHMHt.IeCKOrO CTJ)OeHH.s! aHTpa30JIHHOBOfO cpparMeHTa .s!BJI.s!IOTC.s! 

TepMOCTOHKHMH ('t5= 280-390° C) H 06JiaJ].aiOT XOpOWHMH .necpopMauHOHHO

np04HOCTHhlMH CBOHCTBaMH. HaH60JibllieH )f(eCTKOCTbiO xapaKTepH3YlOTC.s! TIOJIHMepbi, B 

KOTOpbiX aMH,UHa.s! CB.s!3b TIOJIHMepHOH uenH npHCOe.LJ.HHeHa Henocpe,UCTBeHHO K 

aHTproonHHOBOMY cpparMeHTy. Bee nonHMepbi o6na.naiOT cnoco6HOCTbiO K 

cpOpMHpOBaHHJO 3JiaCTHt.IHhiX, BbiCOKOTipOt.IHbiX H TepMOCTOHKHX CaMOHeCyiUHX nrreHOK; 

• CcpOpMyrrHpOBaHbl TIOJJ.XOJJ.hl K TIOJiyt.IeHHlO JJ.Hcpcpy3HOHHhlX MeM6paH Ha OCHOBe 

COTIOJIHMepOB C BapbHpyeMbiM co.nep)f(aHHeM aHTpa30JIHHOBhiX 3BeHbeB B OCHOBHOH 

uenH JJ.JI.s! nepaanopauHOHHoro pro.nen eHH.s! CMecH MeTaHorr-Ton yon . 

C npaKTHt.IeCKOH T04KH 3peHH.s! TIOJiyl.feHHbie pe3yJibTaTbl MOryT 6biTb 3Hat.IHMbJ J],JI.s! 

TIOrryt.IeHH.s! HOBblX TIOJIHMepHbiX MaTepHaJIOB Ha OCHOBe COTIOJIHaMHJ],OB H COTIOJIHfHJJ.pa3HJJ.OB C 

aHTpa30JIHHOBbiMH cpparMeHTaMH B OCHOBHOH uenH, OTJIH4aiOIUHeC.s! XOpOlliHMH 

JIIOMHHeCUeHTHbiMH, .necpopMaUHOHHO-npOt.IHOCTHbiMH, TepMHt.IeCKHMH H TpaHCnOpTHbiMH 

CBOHCTBaMH ,UJI.s! OTITH4eCKHX H aHaJIRTHt.IeCKHX ycTpOHCTB. 

B uerroM, c<bopMyrrHpoaaHHbie norro)f(eHH.s!, BbiHOCHMbie Ha 3aiUHTy, Hayt.IHa.s! HOBH3Ha 

pa60Tbl, ee BbiBO,Ubl H npaKTHqeCKa.s! 3Hat.IHMOCTb cyweCTBeHHbiX 3aMet.{aHHH y OTITIOHeHTa He 

Bbl3biBaiOT. 

)J,HCCepTaQHOHHa.s! pa6oTa HMeeT JIOrHt.IeCKOe H3JIQ)f(eHHe MaTepHana, nerKO 4HTaeTC.s!. 

flo pa6ome y onnoHe11ma ecmb CJteoyJOUf,Ue eonpocbz u 3GMettaHUR: 

1. KaKHM o6pa30M .uoKa3hiBaJIH cocTas norryqeHHbiX conorrHMepos? B 

3KcnepHMeHT3JlbHOH qacTH (cTp. 69) npHse.neHbi TOJibKO .naHHbie HK-cneKTpOCKOTIHH, 
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KOTOpbie aBTOp HHKaK He KOMMeHTHpyeT B rnase Pe3yJibTaTbi H HX 06Cy)l()leHHe. 

floqeMy He xapaKTepH30BaJIH TIOJiytJ:eHHbie CODOJIHMephl MeTO.UOM 51MP 

cneKTpOCKOnHH? Ha pHCYHKax 57 (cTp. 83) 1:1 58 (crp. 84) a.BTop yKa3hiBaeT 

COOTHOIIIeHHe Me:>K.UY aHrpa30JIHHaMH (n) H BTOpbiM .UHaMHHOM ( 4 ,4'

,UHaMHHO,UHcpeHHJIOBhiH 3cpHp, m), paBHOe n:m=} 0:90, T .e. HCXO.ll.Hble 3arpy3KH 

KOMTIOHeHTOB peaKUHOHHOH CMeCH. 0,UHaKO 3TO He 03HaqaeT, liTO see 10% aHTpa30JIHHa 

BOH.UYT B COCTaB TIOJIHMepHOH uenH. flo MHeHHlO OTITIOHeHTa, 6e3 ,UaHHhiX 51MP oueHHTh 

co.uep:>Kamie aHTproonHHa B uem1 He npe.ucTaBmi eTC.H B03MO)I<HhiM. 

B npo.uon:>KeHHe 3Toro sonpoca, no scelf BH.UHMOCTH, Ha p11c. 58 (cTp. 84) oneqaTKa - B 

nonyqaeMOM aHTpa30JIHHCO,llep)I<aW.eM COTIOJIHMepe ,llOJI)KHO 6biTb yi<a3aHO n, a He m 

MOHOMepHbiX 3BeHbeB HCXO.U5I H3 YCJIOBHH 3arpy3KH. 

2 . Ha CTp. 85 aBTOp TIHIIIeT: «B pOIIH BTOpOH ,lll1a.N111HHOH KOMTIOHeHThl BhiCTynan 4,4'

,llHaMHHO.UH<peHHJIOBhiH 3q>Hp, TaK KaK MOCTHKOBhiH aTOM KHCIIOpO,Ua B ero CTPYKType 

OKa3hiBaeT nono:>KHTeJioHoe BJIH.HHHe Ha paCTBOpHMOCTh nonHMepos». O.uHaKo HeT 

KOMMeHTapHeB, KaK HMeHHO CO.LI.ep)KaHHe BTOpOrO ,llHaMHHa B peaKUHOHHOH CMeCH 

BJIH5IeT Ha paCTBOpHMOCTb nonyqaeMOfO TIOJIHMepHOfO npo.uyKTa H B KaKHX KOHKpeTHO 

paCTBOpHTeJI51X? 

3. flo MHeHHlO OTITIOHeHTa, fJia.Bbl 2.4 (3KcnepHMeHTaJibHM qaCTh, «MeTO,llHKa CHHTe3a 

CODOJIHMepOB») H 3.1.2 (Pe3yJihTaTbl H HX o6cy)l()leHHe, «CHHTe3 COnOJIHaMH,UOB H 

COTIOJIHrH,llpa3H)lOB») OTIHCaHbl He,llOCTaTOl.J:HO TIOJIHO. HanpHMep, He YKa3aH UBeT 

TIOJiyqeHHhlX COTIOJIHMepOB, MeTO,llbl HX Ol.J:HCTKH, BhiXO)J.bi? 

4. B rnase 3.1.2 «CHHTe3 COTIOJIHaMH.UOB H COTIOJIHrH,llpa3H,UOB» Ha pHCYHKaX 57 (crp. 83) 

H 58 (cTp. 84) aBTOp npHBO)J.HT TOJibKO O,llHO COOTHOllleHHe Me:>K.n:_y aHTpa30JIHHaMH (n) H 

4,4'-.UHaMHHO.UHcpeHHJJOBhiM 3cpHpoM (m), pasHoe n:m= 10:90. O.n:HaKo B rnase 3.2.4 

«TpaHCTIOpTHbie CBOHCTBa COTIOJIHMepOB» Ha pHC. 74 TI051BJI5IlOTC5I COOTHOllleHH51 

n:m= 20:80 H 30:70 )J.JI.H COTIOJIHMepa Pl, 0 KOTOpbiX paHee aBTOp He YTIOMHHaeT. floqeMy 

,UJI5I H3ylJeHH5I rpaHCDOpTHblX CBOHCTB 6J>IJIH Bbi6paHbl .upyrHe COOTHOIIIeHH5I.? 

5. B rnase 3.2.3 CJie.LI.OBaJIO npHBeCTH 3HatJ:eHH5I KBaHTOBhlX BhiXO,UOB, KOTOpbiX .HBHO He 

XBaTaeT .UJI51. TIOJIHOfO aHaJIH3a JilOMHHeCUeHTHblX CBOHCTB TIOJIY1.leHHhiX COTIOJIHMepOB. 

6. B a.BTopecpepare, no MHeHHJO onnoHeHTa, cpopMynHposKa aKTYaJII>HOCTH 6onbllle 

COOTBeTCTByeT UeJIH pa60Thi: « AKTya JILHOCTh HaCT05l.ll{eH pa60Thl Onpe,UeJI51.eTCSI 

He06XO.UHMOCTblO pa3pa60TKH CTIOC060B CHHTe3a HOBhiX MOHOMepOB, pa3IIH1.J:al0ll{HXCSI 

npHpO.llOH 3aMeCTHTeJieH B aHTpa30J1HHOBOM UHKJie, 1:1 TIOJiyqeHHSI Ha HX OCHOBe 
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IIJ1eHK006pa3yiOlll,HX, TepMOCTOHKHX IIOJIHMepHbiX MaTepHa.JIOB C BapbHpyeMbiMH 

cpOTOJllOMHHeCUeHTHbiMH CBOHCTBaMH». 

YKa3aHHhie 3aMetiaHH.5! HH B KOeH Mepe He 3aTpamsaiOT OCHOBHbiX BbiBO.llOB H HTOfOB 

pa60Tbl. TiocJie.llHHe OCHOBaHbl Ha Tlll,aTeJlbHblX 3KCnepHMeHTa.JibHbiX .llaHHbiX, 0606lll,eHH.5IX, 

KaK C06CTBeHHbiX D,aHHbiX, TaK H HMeiOlll,HXCSf B JlHTepaType. ABTOpecpepaT .llHCCepTaUHH H 

ny6JIHKaUHH OTpa)f(aiOT OCHOBHOe CO.llep)f(aHHe pa60Tbi. MaTepHa.Jibl .llHCCepTaUHH 

Ony6nHKOBaHbl B Tpex CTaTh.5IX B )l<ypHarrax WoS H Scopus H Te3HCaX BOCbMH .llOKJiaD,OB Ha 

Me)l(.llyHapOllHbiX H BCepOCCHHCKHX KOHcpepeHUH.5IX. 

B UeJIOM .r.uccepT3U.HH HBJIHeTCH Hayquo-KB3JIHci»HK3U.HOHHOH pa60TOH, B KOTOpOH 

asTopoM npe.r.Jiomeuo pemeuue npo6JieMbi xuMuu BbiCOKOMOJieKynHpHbiX coen:uueuuu, 

nMeromeu samuoe uapon:uoxoJHHCTBenuoe Juaqeuue, nocKOJihKY pa3pa6oTaH H 

TeopeTHtieCKH 060CHOBaH HOBblH MeTOll IIOJiytieHHSf cpOTOaKTHBHbiX, MexaHHl-IeCKH IIpOtiHbiX, 

TepMOCTOHKHX COIIOJIHaMHllOB H COIIOJ1HrHllpa3HllOB C aHTpa30J1HHOBbiMH cpparMeHTaMH B 

OCHOBHOH uenH, KOTOpbie MOryT HCIIOJ1b30BaTbCSf B KatieCTBe MaTepHaJIOB LI,JUI 

OIIT03JleKTpOHHKH, a TaK)Ke B Ka4eCTBe pa3.lleJ1HTeJ1bHblX cpHJihTpaUHOHHbiX MeM6paH. 

BhmonHeHHoe M.A. BarrHesoH: Hccne.lloBaHHe cooTBeTCTByeT naciiopTy ciieUHaJihHOCTH 

02. 00.06 - GblCOKOMO!leKY!lflpNble COeOUNeNUfl II. 2 «KaTaJIH3 H MeXaHH3Mbl peaKUHH 

IIOJ1HMepH3auHH, COIIOJ1HMepH3aUHH H IIOJlHKOHlleHCa[(HH C npHMeHeHHeM paLI,HKaJihHbiX, 

HOHHbiX H HOHHO-KOOpLI,HHaUHOHHblX HHHUHaTOpOB, HX KHHeTHKa H LI,HHaMHKa. Pa3pa60TKa 

HOBblX H ycosepweHCTBOBaHHe Cylll,eCTBYfOlll,HX MeTO.llOB CHHTe3a IIOJlHMepOB H IIOJlHMepHbiX 

cpOpM» H II. 9 «UeneHaiipaBJieHHasr pa3pa6oTKa IIOJlHMepHhiX MaTepHaJIOB C HOBbiMH 

cpYHKIJ.HSiMH H HHTenneKTYaJlhHbiX CTpyKTyp C HX IIpHMeHeHHeM, 06JiaLI,aiOIUHX 

xapaKTepHCTHKaMH, OIIpeLI,eJI.SilOIUHMH 06JiaCTH HX HCIIOJ1b30BaHH.SI B 3aHHTepecoBaHHbiX 

OTpaCJI.SIX HayKH H TeXHHKH». 

CtiHTaiO, 4TO .llHCcepTaU.H.5~ M.A. BanHesoH: «ConoJinaMH.IJ.bi u conoJJurn.ll.pa3H.IJ.bl c 

3HTp330JlHHOBbiMH cl»parMeHT3MH B OCHOBHOH u.enH» IIOJIHOCTblO COOTBeTCTByeT 

Tpe60BaHH.5IM, IIpell'b.5l:BJ1.5IeMbiM K KaHLI,HLI,aTCKHM .llHCCepTaUH.5IM «TIOJIO)f(eHH5! 0 IIOp.SI.llKe 

npHCY)KLJ.eHH.SI yqeHbiX cTeneHeil:», YTBep)f(.lleHHoro nocTaHosneHHeM TipaBHTeJibCTBa 

PoccHHCKOH <l>e.llepaUHH N2 842 OT 24 ceHT.SI6p.SI 2013 r. (IIYHKTbi 9-14) B peLJ.aKUHH c 

H3MeHeHH5IMH, YTBep)l(.lleHHbiMH noCTaHOBJieHHeM TipaBHTeJibCTBa P<l> OT 21 anpen.SI 20 16 r. N2 
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335, a ee aBTop, YlpHHa AH:saposHa BanHesa, 6e3ycnosHO, 3ac.rry)I(HBaeT npHcy)I(JleHH$1 yqeHoH: 

CTeneHH KaH,UH,UaTa XHMHt.JeCKHX Ha)'K ITO ClleUHaJlbHOCTH 02. 00.06 - GblCOKOMOJleKyllRpllble 

coeouHeHUfl. 

O<f>HUHaJibHbiH orrnoHeHT, 

npo<f>eccop Ka<f>e,Upbl XHMHH BbiCOKOMOJleKy]ljlpHbiX COe,UHHeHHH 

CaHKT-ITeTep6yprcKoro rocy .uapcTseHHoro yHHsepCHTeTa, 

L{OKTOp XHMHt.JeCKHX HayK (02.00.06- BbJCOKOMOJleKyJI.srpHbie COe,UHHeHH$1), 

.UOUeHT ITO CIIeUHaJlbHOCTH (02.00.06- BbiCOKOMOJleKyJI.srpHbie COe,UHHeHH.sl) 

--::o,...:;.......--Ttit--( ____ HcnaMosa PentHa MaparosHa 

198504 CaHKT-lleTep6ypr, ITeTepro<f>, Y HHsepcHTeTCKHH np. 26, 

YIHCTHTYT XHMHH CIT6fY, HcnaMosa PemHa MapaTOBHa 

Ten.: +7(812)3241270 LJ.06. 5867, e-mail: r.islamova@spbu.ru 

20 HO.sr6p.sr 2020 r., CaHKT-I1eTep6ypr 

llo}lnucb P.M. HcJJaMOBOH Jaaepsno 

,z:{oK}'MeHT no,aroroBJieH 
B nopsmKe HcnonHeHWI 
Tpy~osbrx o6jfJaHHOCTeH 
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