OT3bIB

0o(pMIHATBLHOIO ONMOHEHTA HA IHCCePTALHIO
Banueoii Upnnbl AiBapOBHbBI Ha TeMy:
«CONMOJMAMUJIBI 1 CONTOJIUTUAPA3HU/ADBI C
AHTPA30JIMHOBBIMH ®PATMEHTAMM B OCHOBHOM LIEITW»,

MMPENCTaBICHHYIO HA COMCKAHUE y‘IéHOﬁ CTEIEHH KaHauaara XuMH4YCCKHX HayK I10 CIICHHAJIbHOCTH:

02.00.06 — gbicokomonexyiiapHvle cOeOUHeHUA

[Tonyuerue HOBBIX (DOTOAKTHBHBIX TOMMMEPOB H CO3/laHHME HA MX OCHOBE MaTepHaIoB
Uil ONTOZJEKTPOHHBIX  YCTPOMCTB, B  TOM  HYHCI€  CBETOHM3JIy4alOlIUX  JHOMOB,
doToTpan3ucTopoB, HOTOITEMEHTOB U (POTONPHEMHUKOB, ABIAETCSA OJHUM U3 MEPCIICKTHBHBIX U
BOCTPeGOBAHHBIX HA TPAKTHKE COBPEMEHHBIX HampaBleHuii uccienoBanui. OCHOBHBIMH
TpeOGOBaHUAMHM K MaTepuajaM TaKoro THIA fABJSETCS HaJM4ME JIIOMHHECILEHTHBIX CBOHCTB,
(GoTONPOBOAMMOCTD, XOpOoIas MIEHK0OOpa3syoias clocoOHOCTh, THOKOCThL, TEPMOCTORKOCTD
Ap.

B CBA3M ¢ STHM aKTyaJbHBIM SIBJISI€TCS pa3paboTKa HalpaBJ€HHBIX METOIOB CHHTE3a
(OTOAKTHBHBIX MOHOMEPOB C LIEJIbIO MOJIYYEHHs HA UX OCHOBE MAKPOMOIIEKYSIPHBIX CHCTEM C
MPOTHO3UPYEMbIMH (POTODU3MIECKUMH, MEXAHUYECKUMHI U TEPMHUYECKHMH XapaKTePUCTHKAMM.
Jlns  yCHEmIHOro pelleHHus JaHHOW npobjeMbl HEOOXOAMMBbI CHHTETHYECKHE IOAXOIbI,
MI03BOJISIONINAE JIENKO BaphbHpPOBAaTh CTPYKTYPY (POTOAKTHBHOIO MOHOMEpA M, KaK CIIEICTBHE,
3JIEMEHTAPHOIO 3BEHA MOJIUMepa MyTEM H3MEHEHHMS] NPHPOJBI U IMOJIOKEHHs 3aMeCcTUTeIeH B

(boToaKTUBHOM (pparMeHTe.

VY 1auyHBIMHA 00BEKTAMH HCCIIETOBaHUA B JaHHOM HalrpaB/ICHHH ABJIIAKOTCH
a30TCoACpIKaIUe TETEPOILMKINYECKHE COCIHHCHHU:A, CPEeIH OOnBLIOro YHucia KOTOPBIX ocoboe
MECTO 3aHUMaloT aHTpa30JInHBI, HIIH JAHa3aaHTpaleHbl, 6nar0;[apﬂ COYETaHHIO
(IJOTOHIOMHHeCHCHTHHX CBOMCTB C TepMOCTOﬁKOCTbiO. VMeHHO HCCIEI0BAHUIO COMOIHAMUIOB U
COIMOJIMTHIpPasuaI0B ¢ aHTPa3OJIMHOBLIMH CI)paTMeHTaMPI B OCHOBHOM II€IM TIOCBSAINEHA JaHHAas

pabora.

& y‘-IéTOM BCEro BBIIICYKA3aHHOI'O TEMY JAHMCCEpTAlHH, MPEACTABICHHYIO K 3alllHTe




Banuesoii U.A., clielyeT IpU3HATh aKTYaJIbHOM.

Jluccepranmonnas pabora Bamumesodi M.A. HamkcaHa no TpagUMUHOHHOMY IUIaHY,
M3NOXKeHa Ha 136 CTpaHHMIAX M COCTOMT W3 BBeJeHHs, TpEX riaB (0630p JmMTEpaTypEI,
SKCTIEPHMEHTaIbHAs 4YacTh, pe3y/ibTaThl M HX 0OCYXKIeHue), BBIBOJOB M  CIHCKa
HCIIOIB30BaHHOM JTepaTyphl (122 HammeHoBaHwus). Jlucceprauus BKIIOYAeT S TaOJIHIl H 78
PUCYHKOB.

Bo 66edenuu KpaTko, HO EMKO, C(HOPMYJIMPOBaHBI aKTyallbHOCTb, OCHOBHBIC 3a1a4H,

Hay4JHas HOBH3HA M IpaKTHYECKas 3HATHMOCTD HHCCSPT&HHOHHOﬁ pa6OTI:,I.

B oraée I mpoaHanmM3MpoOBaHBl W MHTEPECHO HM3JI0KEHBI JIMTEPATypHbIC NaHHBIE O
NOJIMMepax ¢ TOMHHODOPAMH KaK B OCHOBHOM LENH, TaK U B Ka4eCTBE OOKOBBIX 3aMECTHTE/ICH.
TmarensHo npopaboTansl MyGIMKaMH O GIyopecHUpyIOMHX MOJUMEpax ¢ a30TCOAEPIKALIUMH
reteporiiaMu. [10po6HO PaccMOTPEHbI MONMMEPBI € AHTPA30JIMHOBBIMA (DparMeHTaMH B

OCHOBHOM Ieny, BKJIIOYasi MEeTO 100 HIO TTOJIYYEHHS HCXOIHBIX aHTPA30IHHOB.

B 2nase II aBTOp ONMKMCHLIBAET IKCIEPUMEHTAIBHYIO 4acTh, 8 MUMEHHO BCE PEarcHThl H
MaTepHaibl, METOJMKH CHMHTE3a M HCIOJIb3yeMble B JMCCEPTALMOHHON pabore bu3nKo-
XUMHUECKHe MeToabl ucciaenosanus, Bkmouas UK, SIMP, Y@ cnekTpoCKOIHIO, 371€MEHTHBIHI

a"amus, BOXX, TMA, TT'A u np.
B 2nase 111 mospo6HO MpeacTaBIeHbl COOGCTBEHHBIE pe3ybTaThl VIpuHbl AilBapOBHBI.

OTIHYUTENBHON OCOOEHHOCTBIO JAHHOW IMCCEPTALMU SBIAETCS HAJIU4YMe TPYAOEMKOM
CHHTETHYECKOH YacTW, HAnpaBleHHOW Ha IONydYeHHe (OTOAKTHBHBIX MOHOMEPOB H
CONOJMMEPOB HA HMX OCHOBE, a TaKkKe HAA&KHOE OSKCIEPHUMEHTAIbHOE MOATBEPKICHHE
NOJIYYeHHEIX  pe3yiabTatoB. OCOGEHHO MOpaKaeT MAacCHB CHHTE3MpOBaHHBIX MpuHOH
ANBAapoBHO# OpraHuMueckux coemuHenuii — 21 Monomep u 22 comonumepa! Ilo muenmio
OIIIOHEHTA, TIOydeHHe TAKOTO PO/ia COMOIUMEPOB SBJIAETCS HETPUBUAIBHON 3a/a4eH, pelieHne
KOTOpO# TpebyeT 0cobOro MacTepcTBa M TepreHus CHHTeTHKa. Kpome TOro, Bce moay4eHHbIC
coeMHENNs ObIIM OXapaKTepU30BaHbl, NPOBEJEHO KOMIUICKCHOE CPAaBHEHHE CHHTE3MPOBAHHBIX

COMOJIUMEPOB MEHKY COOOA.

OCHOBHBIE UTOTH TIIATENBHO MPOBEAEHHON pabOTHI CBOIATCSA K CIIEYIOIIEMY:

e C HCIONBb30BaHMEM peaknuii 3anameiiepa n [IduTLHHHrEpa OCYIIECTBIEH CHHTE3 TPEX
rpynn HOBBIX OMQYHKIMOHAIPHBIX MOHOMEPOB C aHTPA30JMHOBBLIMHU 3BEHBIMH:

POM3BOIHBIX MHPHUA0[3,2-g]XuHomuu-2,8-nuunananmmna, 2,8-mudennmupno[3,2-



g]xunonun-3,7-1namuna u 2,8-nudernnmupuio|3,2-g]XuHoamH-4,6-1uKapOoruapasunia;

e Ha OCHOBE AHTPA30JMHCOIEPKAIMX MOHOMEPOB, 4,4'-IHaMUHOAN(EHUIOBOrO dpupa u
auxjopanruapuaa  repedramonn-6uc(3-MeTokcH-4-oKCHOEH30MHOM)  KHCJIOTBI B
YCIIOBUSX HU3KOTEMIIEPATYPHOH MOJIMKOHICHCAIIMH  OCYIIECTBIEH  CHHTE3
COMOMAMHUIOB M CONOJMIHAPa3suaoB ¢ (parMeHTamu 1,9-aHTpazonuHa B OCHOBHOM
HerH;

e [IOKa3aHO BIMSHHME MPUPOABI 3aMECTHTENIeH M HX IOJOXKEHHS B aHTPa30JIMHOBOM
¢parMenTe Ha WHTEHCHBHOCTH M [UIHHY BOJHBI MakcHMyMma (OTOTIOMUHECIEHIHH
MOJTY4YE€HHBIX TTOTUMEPHBIX ILIEHOK;

® YCTaHOBJEHO, YTO BCE CHHTE3MPOBAHHBIE CONOJMAMM/BI U COMOJHUIHIPasHJbl BHE
3aBHCUMOCTH OT XHMHMYECKOrO CTPOEHHS AHTPa30JMHOBOIO ()parMeHTa SBIIAKOTCS
TepmocToiikuMu  (15=280-390°C) wu obnagaror  XopommMmu  JIeOpPMALUOHHO-
MPOYHOCTHBIMH cBOMcTBaMH. Hanbounbiiei sECTKOCTHIO XapaKTEPU3YIOTCsL OJIMMEpBI, B
KOTOPBIX aMHIHAs CBsA3b [OJMMEPHOH IIEMH IPHCOEJMHEHA HENOCPE/ICTBEHHO K
aHTpa3oJMHOBOMY  (pparmMeHTy. Bce mommmepsl  00mamaroT - CHOCOOHOCTBIO K
(GOPMUPOBAHUIO HITACTUYHBIX, BBICOKONIPOYHBIX H TEPMOCTORKHX CAMOHECYIIHX TIEHOK;

e chopMyIMpPOBaHBl TMOAXOABI K MOMydeHHIO AU(Y3HOHHBIX MeMOpaH Ha OCHOBE
CONOMMMEPOB C BapbUPYEMbIM COIEP)KAHHEM AHTPA30/HHOBBIX 3BEHHEB B OCHOBHOM

LEenu JJIs epBanopalioOHHOTo pa3ejicHua CMECH METAHOJI-TOJIYOJI.

C npakTHYecKOW TOYKHM 3PEHHs MOJy4YEeHHBIE PEe3yJIbTaTbl MOTYT OBITh 3HAYUMBI U1

MOJIY4YEHH HOBBIX ITOJTHMMEPHBIX MAaTE€pHAaIOB Ha OCHOBE COIIOJIHAMHAOB H CONOJIMHApa3suaoB €
aHTPa30JIMHOBBIMU (l)paFMeHTaMH B OCHOBHOM IICTIH, OTJIHYaromuecsa XOpOIlUUMH
JIIOMHHECHCHTHBIMH, ﬂe(bOpMaHHOHHO-HpO‘{HOCTHBIMH, TCPMHYECKHMH W TpPaHCIOPTHBIMH
CBOMCTBaMH JIJISI ONITHYECKUX U AaHATTUTUYECKHUX yCTpOﬁCTB.

B menom, chopMyJIHMpOBaHHBLIE ITOJIQKEHHs, BBHIHOCHMBIE Ha 3alllMTY, Hay4dHasd HOBH3HA

Qa60Tbl, €€ BBIBOJBI U ITPaKTHYECKas 3HAYHMOCTL CYIIECTBEHHBIX 3aMeYaHui Yy ONMNOHEHTA HE

BBI3BIBAIOT.

HHCCGpTaHHOHHaﬂ paﬁoTa HUMEET JIOTHYECKOE H3JIOKEHHE MaTeprala, JIErKO YHTacTCA.

1o paﬁome V ONNOHEHmMdA eCmb Cﬂe()yfou;ue 6ONPOCHL U 3AMEHYUHUA.

B Kakum  oOpa3om  JOKasplBald  COCTaB  IOJNYYEHHBIX  comojumepos? B

JKCIEPUMEHTAILHOM YacTu (cTp. 69) nprBeaeHs! Tosbko nanHbie MK-cnexrpockonnu,



KOTOpBIE ABTOP HMKaK HEe KOMMEHTHPYET B TJaBe Pesynbratel U HX 0OOCYXKJICHHE.
[loueMy He XapakTePH30BalM  IONYYEHHBIC  CONOIMMEpBl  METOIOM SIMP
cnexrpockonuu? Ha pucynkax 57 (crp. 83) u 58 (ctp. 84) aBrop yKasbiBaeT
COOTHOIIEHHE MEXKAy AaHTpasoqMHamMM (n) ¥ BTOPBIM  [HAMHMHOM (4,4°-
auaMuHOAMGBEHUIOBEIH  2Gup, m), paBHOE n:m=10:90, T.e. HCXOAHBIE 3arpy3Ku
KOMIIOHEHTOB peakMOHHOH cmecH. OHAKO 3TO HE 03HAYACT, YTO BCC 10% anTpa3zonuHa
BOMIYT B COCTAB MOIUMEPHO# 1enu. [10 MHEHHIO ONIOHEHTa, 6e3 nanHbix IMP oueHuTh

coJeprKaHHe aHTpa30IMHa B LCTIH He pEeAacTaBIACTCAH BO3MOKHBIM.

B npo1o/oKeHHe ITOro BONpOCa, Mo Beel BUAMMOCTH, HA PUC. 58 (cTp. 84) onmeuaTka — B
[IOJTy4aeMOM AHTPA30JIMHCOJEPIKALLEM CONOIMMEPE JOKHO OBITH yKa3aHO N, a HE M

MOHOMEPHBIX 3B€HBCB HCXO/A U3 YCJ'IOBHFI 3arpysKH.

Ha crtp. 85 aBrop mmimer: «B poin BTOpoH JMAMHHHON KOMIOHEHTBI BeICTynan 4,4'-
THaMUHOMMEHHTIOBBIH SQUp, TAK KAK MOCTHKOBBIA aTOM KHCJIOPOZAd B €ro CTPyKType
OKa3bIBAET [OJOXKUTETHHOE BIMSHHE HA PACTBOPUMOCTH NOMMMEPOB». OJHAKO HET
KOMMEHTapHeB, KaKk MMEHHO COJepKaHWe BTOPOro aHaMHHa B peaklMOHHON CMeCH
BJIMAET HA PACTBOPHMOCTH MOJIY4aeMOro MOJIMMEPHOro MPOJYKTa i B KaKUX KOHKpETHO
pacTBOpHTENIX?

[To MHEHHIO OMMOHEHTa, rnaBbl 2.4 (DKcnepMMeHTalbHas 4acTh, «MeToMKa CHHTE3a
comonumeposy) U 3.1.2 (PesymbTarhl B MX OOCYKICHHE, «CHHTE3 CONOJMaMHUI0B H
COTIOJIMIHAPA3HIOBY) OMMCAHBI HENOCTATOYHO mMojiHO. Hampumep, He ykasaH LBCT

IMOJIYYEHHBIX COIIOIHMEPOB, METOAbI HX OYHMCTKH, BBIXO,ILBI?

B rimase 3.1.2 «CHHTE3 CONOIMAMHIOB H COTONUIHAPA3HAOBY) Ha pUCYHKaX 57 (CTp. 83)
1 58 (ctp. 84) aBTOp MPHBOJMT TOJBKO OJHO COOTHOMIEHHE MEXKY AHTPA30JIMHAMM (n) u
4.4 -mamusoanbennossM adupom (m), pasroe n:m=10:90. Onnako B rmase 3.2.4
«TpaHCIIOPTHBIE CBOHCTBA COIMOJIMMEPOB» HAa pPHUC. 74 MOSBISIOTCA COOTHOUICHHA
n:m=20:80 u 30:70 g cononumepa P1, 0 KOTOpBIX paHee aBTOp HE yIIOMHHAET. [louemy
JUTS B3y9EeHHMs TPAHCTIOPTHBIX CBOHMCTB ObLIM BRIOPAHEI IPYTHE COOTHOLIEHUA?

B rnase 3.2.3 cneoBano NPUBECTH 3HAYCHHUs KBAHTOBBIX BBIXOIOB, KOTOPBIX ABHO HE
XBaTaeT JJisl MOJHOTO AHAIN3a IIOMUHECLIEHTHBIX CBOMCTB MONYYEHHBIX COMOTUMEPOB.

B asropedepare, Mo MHEHHIO ONMOHEHTa, (OPMYTMPOBKA AKTYalbHOCTH Oosnpie
COOTBETCTBYET INEiH pPaboThl: «AKTYaJbHOCTb HACTOSIICH paboTsl onpenessieTcs
HE06XOMMOCTBIO Pa3paboTKH CIIOCOOOB CHHTE3a HOBBIX MOHOMEPOB, Pa3/IHYaiOMHXCA

HpHpOL{Oﬁ 3aMecTUTelIel B aHTPa30JMHOBOM IHKIIC, W TIOJy4YeHHSA Ha HX OCHOBC



IUIEHKOOOPasyIoMX, TEPMOCTOMKMX MOJMMEPHBIX MaTepHaloB C BapbHPYyCMbIMH

(OTOTIOMHHECIIEHTHBIMUA CBOUCTBAMHE.

VikazaHHble 3aMedyaHysl HA B KOel Mepe He 3arpardBarOoT OCHOBHBIX BBIBOIOB M HTOT'OB

pabotel. IlocnenHue ocHOBaHbI HA TIIATENBHBIX DKCICPUMEHTAIBHBIX NaHHBIX, 0000111IeHUAX,
KaK COOCTBEHHBIX JAHHBIX, TAK M MMEIONMXCs B JuTeparype. ABTopedepar AMCCEpTalnM H
nyOnMKALMKM ~ OTPAKAOT OCHOBHOE  COJEpKaHue PpadoThI. Matepuaisl  JUCCEpTallUU
onyOJMKOBaHbl B TPEX CTAThiAX B JKypHalax WoS u Scopus u Te3ucax BOCBMH JOKIIAJIOB HA

MEKTYHAPOJHBIX M BCEPOCCHHCKHX KOHpEPEeHIHsX.

B 1e/I0M AHCCepTAIES SIBJSETCS HAYYHO-KBATH(PHKANMOHHOI pabdoToii, B KOTOPOH
ABTOPOM NPEIJI0KEHO pelieHHe npodjieMbl XHMHH BbICOKOMOJIEKY/ISPHBIX coeHHEeHMi,
pMelomieli BaJKHOE HAPOXHOXO3SIACTBEHHOe 3HAYEHHe, IOCKOIbKY paspabotan H
TeopeTHueckd OGOCHOBAH HOBBIN METOJ MONyYeHHS (POTOAKTHBHBIX, MEXAHUICCKH MPOUHbIX,
TEPMOCTOMKHAX COIIOJIMAMMIOB W COTOJUTHIPA3HIOB C aAHTPA30IMHOBBLIMH (¢parmMenTamMu B
OCHOBHOW IENMM, KOTOpbIE MOTYT HCHONB30BATbCS B KayecTBE MaTepuanoB U

ONTOIEKTPOHUKH, @ TAK)KE B KA4YCCTBE pa3aenuTeIbHBIX Q)HIIBTpaHHOHHhIX MeMﬁpaH.

Bemonaennoe U.A. BaiueBoil BcciieloBaHHE COOTBETCTBYET MAcoOpTy CIEMHAIbHOCTH
02.00.06 — evicokomonexyispuvie coedunenuss 1. 2 «Karamms u MexaHu3Mbl peaxiui
[ONMMEPH3allK, COMOMMMEPH3aM M IOJMKOHACHCAIHK C MPUMEHEHHEM paJuKajbHBIX,
HOHHBIX ¥ MOHHO-KOOD/AMHALMOHHBIX MHUIMATOPOB, MX KMHETHKa M JuHamuKa. Paspaborka
HOBBIX M YCOBEPIIEHCTBOBAHHE CYIIECTBYIOIIMX METOAOB CHHTE3a MOJUMEPOB U NOIMMEPHbIX
dopm» u m. 9 «llenenanpaBneHHas pa3pabOTKa TONMMEPHBIX MATCPHAIOB C HOBBIMH
GyHKIMAME W MHTE/UIGKTYalbHBIX ~CTPYKTYp € HMX IPUMCHCHHCM, obnamaonmx
XapakTepPUCTHKAMHK, OIPEE/SIOMUMH  001acTi MX HCIOJNb30BaHMA B 3aHHTCPECOBAHHBIX

OTpaciisiX HAYKH 1 TEXHHUKHY.

Cumrao, yro jmuccepranusi M.A. Banuesoit «ComosmaMuibl H CONOJUIHAPA3HABI ¢
AHTPA30JMHOBBLIMH  (pparMeHTaMH B OCHOBHOI  HeNH» IOJHOCTBIO  COOTBEICTBYET
TpeGOBaHUAM, MPEIBSBISIEMBIM K KaHIMIATCKHUM JHCCEPTALHAM «[Tomoxxenuss 0 MOpsJKE
MPUCYXKJIEHUS  YYEHBIX ~ CTeNeHei», YTBEPKAEHHOrO  MOCTAHOB/ICHHEM [IpaBuTenscTBa
Poccuiickoii ®eneparmu Ne 842 ot 24 centsibps 2013 r. (myrktel 9-14) B pepakuun ©

W3MEHEHUSMH, YTBEPKIeHHbIMH rnocTaHoBeHHeM [Ipasurenscrea PO or 21 ampens 2016 r. Ne



335, a eé aBrop, Mpuna AiiBapoBHa Banunepa, 6e3ycioBHO, 3aCTyKUBAET IIPUCYKIACHHUS YIEHOM
CTENEHH KaHAuJara XMMHYECKHX Hayk mo crenuaibHoctd (02.00.06 — 6vicokomonexyniphvie

coeouHenus.

OdunuanbHbI ONIOHEHT,

npogeccop kapeapbl XMMHH BBICOKOMOJIEKYJ/ISIPHBIX COeIMHEHUH
Cankr-Iletepbyprckoro rocy1apcTBEHHOIO YHHBEPCUTETA,

noktop xumuyeckux Hayk (02.00.06 — BHICOKOMOJIEKYISIPHBIE COCAMHEHHS),

noueHT no crneruanbHocTH (02.00.06 — BEICOKOMONEKYIAPHBIE COETUHEHHS)
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