
OT3hIB 
oqn-IUHaJihHoro onnoHeHTa Ha .z:i;ttccepTaumo Lf yqanoBa AneKcatt.z:i;pa 

Bna)JJfMHpOBHqa Ha TeMy: «CHHTe3, CBOHCTBa H npHMeHeHtte 

Kap6oKCHJ1COJI;ep:)l<aII.J:HX TIOJ1HHMHJI:OB Ha OCHOBe 3 ,5- .z:i;ttaMHH06eH30HHOH 

KHCJ10ThI», npe.z:i;cTaBJJeHHYIO Ha COHCKaHHe yqeHOH CTeneHH KaHJI;HJI;aTa 

XHMHqeCKHX HayK no cneUHaJihHOCTH 1.4. 7 .-BbICOKOMOJ1eKyJJ51pHhie coe.z:i;HHeHH51 

(XHMHqecKHe HayKH). 

ApoMaTttqecKtte nonttHMHJI:bI (ITH) 51BJ151IOTC51 Hatt6onee npe.z:i;cTaBHTeJJbHbIM 

KJ1aCCOM TepMOCTOHKHX TIOJ1HMepoB B CB513l1 c 60J1bllll1M pa3HOo6pa3HeM BapHaHTOB 

Hx XHMttqecKoro cTpoeHH51. EonoIIIa51 CTPYKTyptta51 BapttaTHBHOCTb I1l1 nop .z:i;aeT 

B03M0)KHOCTb 3a cqeT JI:H3aHHa MOJ1eKyn51pHOH uenH nonyqaTb MaTepHaJibl, 

KOTOphie ITOMHMO TepMO- I1 TeIJJJOCTOHKOCTH o6na.z:i;aIOT pa3JJHqHbIMH 

crreuttanbHbIMH CBOHCTBaMH. 

,ll,ttccepTaUHOHHoe nccne.z:i;oBaHtte A.B. LfyqanoBa rrocB51II.J:eHo pa3pa6oTKe 

OJI:HOCTaJI;HHHoro MeTo.z:i;a CHHTe3a BblCOKOMOJ1eKyJJ51pHbIX Kap60KCHJ1COJI;ep)Karn:ttx 

fOMO- COTIOJ1HHMHJI;OB BbICOKOTeMrrepaTypHOH 

IJOJ1HKOHJI;eHcauttei1: pa3J1HqHbIX 

TeTpaKap6oHOBblX KHCJ10T, 3,5-.z:i;HaMHH06eH30HHOH KHCJ10Tbl l1 rrpoqHx .z:i;ttaMHHOB 

B KaqecTBe coMoHoMepoB B N-MeTttn-2-rrttppontt.z:i;otte H Mettee TOKcttqHoM N-

6yTHn-2-rrttppontt.z:i;otte 6e3 ncrrono3oBaHH51 KaTaJIH3aTopa, a TaK)Ke oueHKe 

3cpcpeKTa pa3JJHqHoH JI;OJ1l1 3,5-.z:i;ttaMHH06eH30HHOH KHCJ10Tbl B peaKUHOHHOH CMeCH 

Ha CHHTe3 I1 CBOHCTBa Kap6oKCHJ1COJI;ep)Karn:ttx IJOJ1HHMHJI:OB, a TaK)Ke 

cpopMttpyeMblX in situ MaTepHaJIOB. 

B HacTo51rn:ee BpeM51 ocTpo CTOHT Borrpoc o co3.z:i;aHHH B PoccHH 

rrpOI13BOJI:CTBa BbICOKOTeMnepaTypHbIX IJOJ1HHMHJI;HbIX JJaKOB JI;J151 

3J1eKTpOI130J151UHOHHbIX I1 3aII.J:HTHbIX IJOKpbITHH, rrpe)K.z:i;e Bcero, .z:i;mr cpe.z:i;CTB CB513H, 

MHKp03J1eKTpOHHKH l1 OIJT03J1eKTpOHHKH. ,[l,J151 HX rrpOI13BOJI;CTBa Heo6xo.z:i;HMO 

pa3pa6oTaTb rrpocTI>Ie H tta.z:i;e)l(Hbie crroco601 nonyqeHH51, TaK KaK 0601qHI>1e 

crroco601 no p51.z:i;y rrpttqHH He rro.z:i;xo.z:i;51T .z:i;n51 3Toro Btt.z:i;a npo.z:i;yKUHH. B CB513H c 3THM 

aKTYaJibHOCTb IJOCTaHOBKH HaCT05rrn:ei1 JI;HCCepTaUHOHHOH pa60Tbl He Bbl3bIBaeT 

COMHeHH51. 



HayquaH uosu3ua pa6oThI oqeBH,n:Ha. ABTopoM BrrepBoie MHeTo,n:oM 

o,n:HOCTa,n:HHHOH BbICOKOTeMrrepaTypHOH IIOJIHU:HKJIOKOH,n:ettcau:HH B paCTBOpe 6e3 

KaTaJIH3aTopa CHHTe3HpOBaHbl BbICOKOMOJieKym1pHhie oprattopacTBOpHMbie roMO­

H COIIOJIHHMH,n:hI Ha OCHOBe 3,5-,n:HaMHH06eH30HHOH KHCJIOTbI. y CTaHOBJieHO 

BJIH5IHHe 3,5-,n:HaMHH06eH30HHOH KHCJIOTbI Ha CKOpOCTb HapacTaHH51 

MOJieKyJI5IpHOH MaCCbI IIOJIHMepa. TaK)l(e rrpe,n:JIO)l(eH HOBbIH 6onee 6e30IIaCHhIH 

pacTBopHTeJih N-6yTHJI-2-rrHpponH,n:oH ,n:n51 CHHTe3a Ill1. 

TeopeTuqecKaH u npaKTnqecKaH 3uaquMOCTh 

Pa3pa6oTaHHbIH aBTOpOM MeTO,n: CHHTe3a rrpHMeHHM ,n:JI51 CHHTe3a 

BbICOKOMOJieKyJI51pHbIX Kap6oKCHJICo,n:ep)l(aru:Hx Ill1. ,ll,aHHhIH MeTO,n: 5IBJI51eTC51 

ITpocThIM, 1cpcpeKTHBHhIM, yttHBepcanoHhIM H MacnITa6HpyeMhIM. Ott IT03BOJI51eT 

CHHTe3HpOBaTb ITOJIHMepbl c pa3JIHqHbIMH cpparMeHTaMH B OCHOBHOH H 6oKOBbIX 

u:eIT51X H BapoHpyeMo:H: cTerreHhIO Kap6oKCHJIHpoBaHH5I. IIonyqeHHhie peaKU:HOHHhie 

paCTBOpbI B MeTHJI-2-ITHppOJIH,n:OHe MO)l(HO Herrocpe,n:CTBeHHO HCITOJib30BaTb B 

KaqecTBe JiaKOB ,n:JI51 HaHeCeHH51 3aru:HTHbIX ITOKpbITHH Ha KBapu:eBhIX CBeTOBO,n:ax, a 

TaK)l(e 3JieKTpOH30JI51U:HOHHbIX ITOKpbITHH Ha H3,n:eJIH5IX MHKp03JieKTpOHHKH MHHY51 

CTa,n:HH BhI,n:eJieHH51 H oqHCTKH. 

CTpyKTypa u o6beM pa6oThl ,ll,HccepTaU:HOHHa51 pa6oTa qyqanoBa A.B. 

HMeeT Tpa,n:HU:HOHHYIO CTPYKTYPY: cocTOHT H3 BBe,n:eHH51, JIHTepaTypttoro o63opa, 

o6cy)l(,n:eHH51 pe3yJioTaTOB, 3KCITepHMeHTaJibHOH qacTH, BbIBO,n:OB, CITHCKa 

JIHTepaTypoI (228 ttaHMettoBattH:H:) H ITepeqH5J ITy6nHKau:H:H:. Pa6oTa H3JIO)l(etta Ha 

189 CTpaHHU:aX, co,n:ep)l(HT 75 pHCYHKOB H 21 Ta6JIHU:Y· 

Bo Bse;:i:euuu K ,n:HccepTaU:HH o6octtoBaHa aKTYaJihHOCTh, HOBH3Ha H 

ITpaKTHqecKa51 3HaqHMOCTb HCCJie,n:oBaHH51, ITOCTaBJieHbI u:enH H 3a,z:i:aqH pa60TbI. 

IIpHBe,n:eHbl ITOJIO)l(eHH51, BbIHOCHMbie Ha 3aru:Hry, BKJia,n: COHCKaTeJI51, HT.II. 

063op JIHTepaTyphl COCTOHT H3 7 pa3,n:eJIOB. B HHX rrpHBe,n:eHhI o6ru:He 

,n:aHHhie ITO ITOJIHHMH,n:aM, ITpHBe,n:eH aHaJIH3 HCCJie,n:oBaHHH no KHCJIOTHOMY 

KaTaJIH3Y B CHHTe3e IIOJIHMepoB. ,ll,anee ITO,n:po6Ho rrpoaHaJIH3HpOBaHa JIHTepaTypa 

ITO CHHTe3y Kap6oKCHJICO,n:ep)l(RI.U:HX ITOJIHHMH,n:OB. OT,n:eJibHhIH oqeHh HHTepeCHbIH 

pa3,n:eJI ITOCB51ru:eH B03MO)l(HbIM BapHaHTaM XHMHqecKOH MO,n:HCpHKaU:HH 



Kap60KCHJibHOH rpyrrrrhI, B TOM ~mcrre, nmc rrorryqeHH5I CIIIHTblX IIOJIHHMH.IJ:HbIX 

CTPYKTYP· HaKoHeu:, paccMoTpeHhI o6rracTH rrpHMeHeHmr Kap60KcHrrconep:11<:a:w;Hx 

ITH. B u:erroM, o63op oqeHh HHcpopMaTHBeH, xopoIIIo CTPYKTypHpoBaH H HarrHcaH 

xopOIIIHM HayqHbIM 513bIKOM. 

B qacTH 06cy~LJ.enue peJyJihTaToB rrpHBe.r:i:eHa ocHOBHa5I HayqHa5I 

HHcpopMaU:H5I, rrorryqeHHa5I B .IJ:HCCepTaU:HOHHOM HCCrrenoBaHHH rrpH rrpoBe.ri;eHHH 

3KCIIepHMeHTaJihHOH pa60Tbl. 06:w;a5I JIOrHKa HCCJie.IJ:OBaHH5I BKJIIoqarra CHaqarra 

rrpoBe.r:i:eHHe KmoqeBoro MonerrhHoro coe.r:i:HHeHH5I rrpenrro)l(eHHhIM MeTO.IJ:OM­

O.IJ:HOCTa.IJ:HHHOH BbICOKOTeMrrepaTypHOH IIOJIHU:HKJIOKOH.IJ:eHcau:HeH .IJ:HaMHHOB H 

.IJ:HaHrH.IJ:PH.IJ:OB B N-MeTHJIIIHpporrH.IJ:OHe. ITocrre IIO.IJ:TBep)l(.IJ:eHH5I rrpHHU:HIIHaJihHOH 

rrpHMeHHMOCTH rrpe.r:i:JIO)l(eHHOro rronxona, OH 6hIJI ycrreIIIHO HCIIOJib30BaH aBTOpOM 

.IJ:JI5I CHHTe3a IIIHpOKOH cepHH roMo-ITH COIIOJIHHMH.IJ:OB Ha OCHOBe 3,5-

.IJ:HaMHH06eH30HHOH KHCJIOThI (,[(AB). Bo16op 3Toro aBTopoM HMeHHO 3Toro 

MOHOMepa BIIOJIHe 3aKOHOMepeH H CB513aH c Ba)l(HOH 3a.r:i:aqeli, IIOCTaBJieHHOH B 

pa6oTe - pa3pa6oTKOH peu:errTyphI, KOTopa51 o6ecrreqHBarra 601 coqeTaHHe 

BhICOKOTeMrrepaTypHbIX CBOHCTB KOHeqHoro ITH c ero BhICOKOH anre3Heli K 

KBapu:eBoMy BOJIOKHY CBeTOBO.IJ:a. CrrenyeT OTMeTHTb 6oJibIIIYIO TPY.IJ:HOCTb naHHOH 

TeXHHqecKOH 3a.r:i:aqH, TaK KaK TeXHOJIOrH5I HaHeceHH5I IIOJIHMepHoro IIOKpbITH5I Ha 

CBeTOBO.IJ: rrpenrrorraraeT BbICOKYIO CKOpOCTb rrpOT5I)l(KH BOJIOKHa. I1o3TOMY B 

HaHOCHMOM Ha CBeTOBO.IJ: IIOJIHHMH.IJ:HOM JiaKe Heo6XO.IJ:HMO 6hIJIO coqeTaTh cpa3y 

HeCKOJibKO rrapaMeTpOB, OTKJIOHeHHe OT KOTOpbIX crporo perrraMeHTHpOBaJIOCb. l1 

3Ta 3a.r:i:aqa aBTopoM 6hrna ycrreIIIHO peIIIeHa. 

ITo xony HccrrenoBaHH5I Heo6xo.r:i:HMO 6orno He TOJihKO oxapaKTepH30BaTb Bee 

rrorryqeHHbie MaTepHaJibl, HO H HarrpaBJieHHO OIITHMH3HpOBaTb HX CBOHCTBa, 

BKJIIOqa51 conep)l(aHHe B IIOJIHMepe Kap6oKCHJibHbIX rpyrrrr, MOJieKyJI5IPHYIO Macey' 

H T . .IJ:. ITpH 3TOM 6hrn rrorryqeH rpoMa.IJ:HhIH MaccHB 3KcrrepHMeHTaJihHhIX naHHhIX 

ITO pacTBOpHMOCTH, CTa6HJibHOCTH paCTBOpoB; 6hIJIH H3yqeHbl cpH3HKO­

MexaHHqecKHe, TepMHqecKHe CBOHCTBa ( TepMorpaBHMeTpH5I, TepMOMexaHH5IeCKHH 

aHaJIH3, H T.rr). CrrenyeT OT.IJ:eJihHO OTMeTHTh, qTo aBTopoM IIO.IJ:TBep)l(.IJ:eHa 



B03MO)l(HOCTh MacuJTa6MpOBaH1rn: TeXHOJIOrMM CMHTe3a: r10rry11eHa yKpyrrneHHa5l: 

ITapnrn rraKa, co,n:ep)l(aru:a5l: ,n:o 2 Kr ITOJIMMMM,n:a. 3To cepne3Ha5l: 3a5l:BKa 

B03MO)l(HOCTh Ha ,n:arrhHeihrree MaCIIITa6MpOBaHMe TeXHOJIOrMM. 

bOJihIIIOH MHTepec ITpe,n:cTaBJI5l:IOT TaK)l(e ITorry11eHHbie B pa6oTe ,n:aHHbie ITO 

MCIIOJih30BaHMIO CMHTe3MpOBaHHhIX IIOJIMMMM.lJ:OB .lJ:JI5l: rrorry11eHM5l: 

ra30pa3,n:emnerrhHhIX MeM6paH. 3TOT MHTepec CB5l:3aH He TOJihKO c TeM, 11TO 

BO,n:opo,n:Hhle CB5l:3M, B03HMKaIOru:tte M3-3a ITpttcyTCTBM5l: B IIOJIMMepe, ecTeCTBeHHO, 

BJIM5l:IOT Ha M36hIT011HhIH CB06o,n:HhIH o6oeM, a, 3Ha11MT, Ha rrpoHMU:aeMOCTh M 

cerreKTMBHOCTh ra30pa3,n:erreHM5l:. I13y11eHMe rro,n:o6HhIX 3aKOHOMepHOCTeH 

oco6eHHO Ba)l(HO B TOM acrreKTe, 11TO OHO rrpoBO.lJ:MTC5l: Ha CMCTeMaTM11eCKMX cepM5l:X 

COITOJIMMepoB, B KOTOpbIX co,n:ep)l(aHMe u:erreBoro KOMITOHeHTa MO)l(HO ITJiaBHO 

M3MeH5l:Th. He Mettee Ba)l(HhIH acrreKT 3aKJII011aeTC5l: B TOM, 11TO HaJIM11Me 

Kap6oKCMJihHhIX rpyrrrr B I1I1 ITpe,n:ITorraraeT B03MO)l(HOCTh rrorry11eHM5l: cpH3M11eCKM 

MITH XMMM11eCKM CIIIMThIX rrrreH011HhIX M IIOJIOBOJIOKOHHhIX MeM6paH. B 

3aBMCMMOCTM OT Toro, KaKOH TepMoo6pa6oTKe ITO,n:BeprHyThl IIOJIMMMMM.lJ:Hbie 

MeM6paHhl, o6pa3oBaHMe TpexMepHOH ceTKM MO)l(eT ITpOMCXO.lJ:MTh KaK 3a c11eT 

BO,n:opo,n:HhIX CB5l:3eH, TaK M 3a c11eT ,n:eKap6oKCMJIMpoBaHM5l: rpyITIT, KOTopoe 

ITPMBO)J;MT K o6pa30BaHMIO cpeHMJihHhIX CBo6o,n:HhIX pa,n:MKaJIOB M o6pa30BaHMIO 

XMMM11eCKMX CIIIMBOK. KpoMe Toro, o6Hapy)l(eHHa5l: B pa6oTe .lJ:IT5l: HeKOTOpbIX 

ITOJIMMMM.lJ:HhIX COCTaBOB KpaHe HM3Ka5l: ra30I1pOHMU:aeMOCTh caMa ITO ce6e 

ITpe,n:ITorraraeT eru:e O.lJ:HY B03MO)l(HOCTh - ITPMMeHeHMe B Ka11eCTBe ra3o6apnepHbIX 

ITOKpbITMH; TaKMe 3a,n:a11M eCTh B MMKp03JieKTpOHMKe )J;JI5l: HeKOTOpbIX TMIIOB 

ycTpOHCTB. 

BecbMa MHTepecHhIMM 5l:BJI5l:IOTC5l: Ha6rrIO,n:eHM5l: aBTopa 3a ITpou:eccoM 

rerrMpOBaHM5l: paCTBOpOB Kap6oKCMJICO,n:ep)l(aru:Mx IIOJIMMMM.lJ:OB ITPM xpaHeHMM. 

5IBJieHtte rerrMpoBaHM5l: pacTBOpOB IIOJIMMMM)J;OB M3BeCTHO ,n:aBHO, HO ,n:o CMX rrop ero 

ITPM11MHhl M KMHeTM11eCKMe 3aKOHOMepHOCTM OCTaIOTC5l: BO MHOrOM He 

MCCJie,n:oBaHHhIMM. IT03TOMY M3y11eHMe B03MO)l(HOro BKJia,n:a BO,n:opo,n:HhIX CB5l:3eH B 



'.HOT rrpou:ecc MO)l(eT ,z:i:aTh HOBYIO rrmpopMaU:HIO 06 rrpou:ecce CTpyKryprrpoBaHH.SI 

rro,z:i:o6HbIX CHCTeM ITOJIHMep-paCTBOpHTeJib. 

B '.JKcnepuMeHTaJibHOii: qacTu ,z:i:rrccepTau:rrrr rrprrBe,z:i:eHbI MeTO.IJ:HKH crrHTe3a 

rr oqrrcTKH MOHOMepoB. I1o,z:i:po6Ho orrrrcaHa 6a3oBa51 MeTo,z:i:rrKa rrpoBe,z:i:eHH51 

3KCrreprrMeHTOB ITO O.IJ:HOCTa.IJ:HHHOMY BbICOKOTeMrrepaTypHOMY CHHTe3y B N­

MeTHJIITHppoIIH.IJ:OHe Kap60Kcrrnco,z:i:ep)l(arn;rrx ITH corronrrrrMH.IJ:OB pa3Horo cocTaBa. 

ITonyqeHHhie coe,z:i:rrHeHH51 oxapaKTeprr3oBaHhI MeTo,z:i:aMrr .5IMP-crreKTpocKorrrrrr rr 

ra30)l(H.IJ:KOCTHOH xpoMaTorpacpmi, coBMern;eHHOH c Macc-crreKTpoMeTprreii, HK­

crreKTpocKorrrrrr, BHCK03HMeTprrrr, reJin-rrpoHrrKaIOrn;eii xpoMaTorpacprrrr. OrrrrcaHa 

pa3pa6oTaHHa51 MeTO.IJ:HKa HaHeceHH51 3aIIJ;HTHOro ITOJIHHMH.IJ:HOro IIOKpbITH51 Ha 

KBapu:eBbie CBeTOBO.IJ:bI H MeTO.IJ:HKa rrpoBe,z:i:eHH51 HCIIhITaHHH .IJ:JI51 .IJ:OKa3aTeJihCTBa 

xoporneii a,z:i:re3rrrr rronrrMepHoii o6onoqKrr K KBapu:eBoMy BOJIOKHY. ITprrBe,z:i:eHa 

TaK)l(e MeTO.IJ:HKa rronyqeHH51 ITJieHoqHbIX ra30pa3,z:i:eJIHTeJibHbIX MeM6paH H IIOJibIX 

BOJIOKOH H orrpe,z:i:eJieHH51 HX I'a30TpaHcrropTHbIX CBOHCTB. 

BMBO~hI, c,z:i:enaHHbie B ,z:i:rrccepTau:rroHHOH pa6oTe, BITOJIHe a,z:i:eKBaTHhI rr B 

ITOJIHOH Mepe xapaKTepH3YIOT ee pe3yJinTaTbI. 

Ou:eHrrBa51 pa6oTy B u:enoM, tteo6xo,n;11Mo rrpe)l(,n;e Bcero OTMeTttTh ee 

BbICOKHH o6rn;rri1: HayqHbIH ypoBeHh H rnrrpoTy MeTO.IJ:OJIOrrrqecKoro Kpyro3opa 

,z:i:rrccepTaHTa. ,D:JI51 rr,z:i:eHTHcprrKau:rrrr MOHOMepoB H ITOJIHMepoB HCITOJib30BaH 

rnrrpOKHH p51.IJ: COBpeMeHHbIX HHCTpyMeHTaJibHbIX MeTO.IJ:OB. Pa6oTa HOCHT 

oqeBH.IJ:HbIH Me)l(.IJ:HCU:HITJIHHapHbIH xapaKTep, OHa ITOTpe6oBaJia OT ,z:i:rrccepTaHTa 

3HaHHH H yMeHHH He TOJibKO B ITOJIHMepHOH XHMHH, HO H B CMe)l(HbIX o6JiaCT51X 

ABTope<l>epaT COOTBeTCTByeT co,z:i:ep)l(aHHIO TeKCTa .z:i:rrccepTau:rrrr. 

IIy6JinKau,uu. Do pe3yJinTaTaM ,z:i:rrccepTau:rroHHOH pa6oThI qyqanoBa 

A.B. orry6nrrKoBaHo 6 cTaTeii B peu:eH3rrpyeMhIX oTeqecTBeHHhIX rr 

Me)l(,z:i:yHapo,z:i:HhIX HayqHhIX )l(ypHanax, peKoMeH,z:i:oBaHHhIX BAK P<l>; rronyqeH 1 

rraTeHT P<l>; rrpe,z:i:cTaBJieHo 10 ycTHhIX rr cTeH.IJ:OBhIX ,z:i:oKna,z:i:oB Ha poccrriicKrrx rr 

Me)l(,z:i:yHapo,z:i:HhIX KOHcpepeHU:H51X. 



ITo pa6oTe MO)l(HO c,n:eJiaTb cJie,n:y10I.ll;i1e 3aMeqamu1: 

l. HcrroJib30Bamrn TepMMHa «aBTOKaTaJIM3» rrpMMeHMTeJibHO K cKopocTM pocTa 

JiorapmpMMqecKOH B513KOCTM IIOJIMMepoB, co,n:ep:)l<allJ:MX pa3HOe KOJIMqecTBO 

MOHOMepa c Kap6oKCMJibHOH rpyrrrroH:, ITO MOeMy MHeHMIO, 51BJI51eTC51 He 

BIIOJIHe y,n:aqHhIM. CorJiacHo tj:>opMyJIMpoBKe «XMMMqecKott 

3H1(MKJIOIIe,IJ:MM», «aBTOKaTaJIM3» MMeeT orrpe,n:eJieHirn KaK 3cptj:>eKT ycKopeHM51 

peaK1(MM, KaTaJIM3MpyeMoe KOHeqHbIM MJIM rrpoMe)l(yToqHbIM rrpo,n:yKTOM. 

2. H3BecTHo, qTo remipoBaHMe pacTBopoB rroJIMMMM,IJ:OB rrpM xpaHeHMM 

Ha6JIIO,n:aeTC51 M ,[(JI51 IIOJIMMMM,IJ:OB, He co,n:ep)l(aIIJ:MX Kap6oKCMJibHbIX rpyrrrr. 

HMeIOTC51 JIM ,n:oKa3aTeJibCTBa yqacTM51 MMeHHO Kap6oKCMJihHOtt rpyrrrrhI B 

reJIMpOBaHMM paCTBOpa (HarrpMMep, cpaBHeHMe c KOHTpOJibHbIM OIIbITOM ,[(JI51 

rroJIMMepa, He co,n:ep)l(a:w:ero Kap6oKCMJihHYIO rpyrrrry )? 

3. C qeM CB513aH pocT ,n:ecpopMa1(MM Ha HeKOTOphIX KpMBhIX TMA HaqMHa51 OT 

KOMHaTHOH TeMrrepaTypbI? 

4. qpe3Bb1qaliHo HM3Ka51 ra3orrpoHM1(aeMoCTh ODPA-DABA (Ta6JI.2 

aBTOpecpepaTa) ,n:aeT OCHOBaHM51 ,[(JI51 MCIIOJib30BaHM51 CMHTe3MpOBaHHbIX 

IIOJIMMMM,IJ:OB B KaqecTBe JiaKOB ,[(JI51 6apbepHbIX 3aIIJ:MTHbIX IIOKpbITMH. 

ITpe,n:rroJiaraeTC51 JIM TaKoe MCIIOJih30BaHMe? 

5. B Ta6JIM1(e 1 (aBTopecpepaT CTP. 12) cJie,n:oBano 6h1 rrp1rnecTM rroJIHhie 

CTPYKTypHbie cpopMyJihl IIOJIMMepoB, a He TOJibKO TMII IIOBTOp51IOIIJ:MXC51 

3BeHbeB. 

BhIIIIeyKa3aHHbie 3aMeqaHM51 MMeIOT xapaKTep IIO)l(eJiaHMtt M He BJIM51IOT Ha 

06:w:y10 BhICOKYIO 01(eHKY ,n:MccepTa1(MOHHOtt pa6oTbI qyqanoBa A.B. ,n:MccepTaI.J:M51 

BhIIIOJIHeHa Ha BhICOKOM HayqHoM 11 MeTo,n:MqecKOM ypoBHe. IToJiyqeHHhie 

pe3yJibTaTbl rrpe,n:cTaBJI51IOT MHTepec ,[(JI51 pa3BMTM51 rrpOM3BO,[(CTBa OTeqecTBeHHbIX 

BbICOKOTeMrrepaTypHbIX IIOJIHOCTbIO MMM,[(M30BaHHbIX IIOJIMMMM,[(HbIX JiaKOB ,[(JI51 

3a:W:MTHbIX IIOKpbITMH, MCIIOJih3yeMbIX B MMKp03JieKTpOHHOH M OIIT03JieKTpOHHOH 

TeXHMKe. Pa3pa6oTKa rrpe,n:cTaBJI51eT MHTepec ,IJ:JI51 HayqHhIX yqpe)l(,n:eHMtt M 

rrpoM3Bo,n:cTBeHHhIX rrpe,n:rrpM51TMtt, pa6oTaIO:W:MX B yKa3aHHhIX o6JiaCT51X, B TOM 

qMcJie, HCITM PAH MM. H.C. EHMKOJIOIIOBa, HHHITM MM. r.c. ITeTpOBa, M ,n:pyrMX. 



Ou:emrna5I ,JJJiccepTau:110HHYIO pa6oTy 1.Jyqa.rroBa A.B. B u:enoM, MO:>KHO 

3aKJIIOqHTb, qTo no KpHTepH5IM aKTYaJibHOCTH, HayqHott HOBH3Hbl, npaKTHqecKOH 

3HaqHMOCTH co,n:ep:>KaHHIO OHa 5IBJI5IeTC5I 3aKOH11eHHOH 

Hay11HO-KBa.rrmpHKaU:HOHHOH pa60TOH Ii COOTBeTCTByeT nacnopTy cneU:HaJlbHOCTH 

1.4.7. BbICOKOMOJieKyn5IpHbie coe,n:HHeHH5I (xHMH11ecKHe HayKH), a HMeHHO: n.9. 

(u:eneHanpaBJieHHa5I pa3pa6oTKa TIOJIHMepHbIX MaTepHaJIOB c HOBbIMH cpyHKU:H5IMH 

11 HHTenneKTYaJibHbIX CTPYKTYP c 11x np11MeHeHHeM, o6na,n:aIO I..QHX 

xapaKTep11CTl1KaMH, o np e .n: eJI5IIO I..IJ:HMH o6nacTH HX HCTIOJib30BaHH5I .. ). 

JI.11ccepTau:110HHa5I pa6oTa OTBe11aeT Tpe6oBaHl15IM ,n:ettCTByIOr.u;ero TIOJIO:>KeHH5I 

BAK P<!>, npe,n:'h5IBJI5IeMbIM K ,n:11ccepTaU:115IM Ha coHcKaHHe yqeHott cTeneHH 

KaH,n:11,n:aTa HayK, ycTaHOBJieHHbIM B TI.TI. 9-14 «IlOJIO:>KeHl15I 0 nop5I,n:Ke 

cTeneHett», IlocTaHOBJieHHeM 

IlpaB11TeJibCTBa PoccHttCKott <!>e,n:epaU:HH N2842 OT 24 ceHT5I6p5I 2013 r. B 

,n:ei1:cTBYIOI..IJ:ei1: pe,n:aKu:1111, a ee aBTop, 1.Jy11a.rroB AneKcaH,n:p Bna,n:11M11poBHq, 

6e3ycJIOBHO 3acny:>K11BaeT npHcy:>K,n:eHH5I y11eHOH CTeneHH KaH,n:H,n:aTa XHMH11eCKHX 

HayK no cneu:11a.rrbHOCTl1 1.4.7. BbICOKOMOJieKyJI5IpHbie coe,n:HHeHH5I. 

Oclnn.1,uaJibHhIH onnoueuT: 

3aBe,n:yIOI..QHH na6opaTOpHei1: TepMOCTOHKHX TepMOTIJiaCTOB 
Jl,OKTOp XHMH11eCKHX HayK ( cneU:HaJibHOCTb 02.00.06-BbICOKOMOJieKyJI5IpHbie 
coe,n:11HeHH5I), npocpeccop. 
TenecpoH: +7 (495) 332-58-23. 
A,n:pec :rneKTpOHHOtt no11TbI: kuznetzov@ispm.ru 

Ky3ue1.1,0B AJieKcau.i:i:p AJieKceesuq 
14 Ma5I 2025 r. 

Ilo,n:nHcb K.X.H. Ky3Heu:oBa A. A. 3aBep5IIO, 
Y qeHbitt ceKpeTapb HCITM P AH, K.x.H. 
E.B. feTMaHoBa 


