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Review

given by Hranicek Jakub - the foreign scientific supervisor RNDr, PhD, Professor of the Charles
University (in the Czech Republic) to the doctoral dissertation research (PhD) of Kudaibergen
Gulshakhar Kudaibergenkyzy «Research of radical Copolymerization of
Polyethylene(propylene)glycolfumarates with Unsaturated Carboxylic Acids», submitted for the
degree of doctor of philosophy (PhD) on the specialty «6D060600 —Chemistry»

At present, there is considerable interest in the synthesis and study of the properties of
polymeric materials that are susceptible to changes in the properties of the external environment.
"Smart" polymers occupy a special place among such materials, responding to environmental changes.
Compounds to these classes include unsaturated polyester resins having in their structure unsaturated
double bonds, which can easily be copolymerized with various monomers. In this regard, the research
G.K. Kudaibergen - the doctoral student (PhD) focused on the obtaining new perspective “smart”
polymers based on unsaturated polyester resins with acrylic, methacrylic acids and N,N-
dimethylaminoethyl methacrylate for the requirements of the agriculture, medicine and everyday life.

The dissertation research of G.K. Kudaibergen focused on the search for new “smart” co-and
terpolymers based on unsaturated polyester resins - polyethylene glycol fumarate (p-EGF) and
polypropylene glycol fumarate (p-PGF) with various monomers such as acrylic (AA), methacrylic
acids (MAA) and N, N-dimethylaminoethyl methacrylate (DMAEM), the study of the influence of
external factors on the properties of synthesized co-and terpolymers, the selection of optimal
formulations that open up the prospect of using the studied copolymers in different fields of science.

Researcher G.K. Kudaibergen determined the optimum formulation of the synthesized
copolymers with a high degree of moisture absorptivity. Swelling capacity of the studied co- and
terpolymers was studied by gravimetric method. It was studied the influence of pH medium, the
concentration of mono- and bivalent salts, and the properties of the organic solvents to the studied co-
and terpolymers. The work also presented antibacterial studies of synthesized terpolymers that have
similar results with foreign studies.

The results obtained by G.K. Kudaibergen were insufficiently amount published and discussed
on the various chemical seminars and conferences.

I think that the thesis of G.K. Kudaibergen - «Research of radical Copolymerization of
Polyethylene(propylene)glycolfumarates with Unsaturated Carboxylic Acids» has some theoretical and
practical significance. It is a complete scientific study and it fully complies with the requirements for
writing of doctoral theses for the degree of doctor of philosophy (PhD) on the specialty «6D060600 —
Chemistry». This dissertation research performed on a high scientific level and it can be recommended

to public defend.
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Peuensus

Brinana I'panndex SIky0 - 3apyOexHblil Hay4HBIH PYKOBOAHMTENb, HOKTOP €CTECTBEHHBIX
HayK, JOKTOp (urocopun, nmpodeccop Yuusepcutera Kapriosa (B Yemckoi Pecrybimke) ast
JOKTOpCKOii mcceprarmonnoii paborer (PhD) Kynaiibepren I'ymmaxap KynaiOepreHKbI3bI
(Kynait6epren I'ynmaxap Kynaiibeprenxsiser) «Mcenenopanie paiiKarbHOR COMOIMMEPU3aIHT
MOMHATHIEH(IIPOITHIIEH ) ITTHKOIE(QYMApaToB ¢ HEHACHIIICHHBIMA KapOOHOBBIMH KHCIIOTAMMU»,
IOJIaHHOM Ui COMCKAHHs cTernenn jgoktopa gunocopun (PhD) mo cnermansrocTH «6D060600
— Xumus».

B HacTosimee BpeMsi HAOJIIOJAETCS 3HAYMTEIBHBIH WHTEPEC K CHHTE3Y M M3YYCHHIO CBOMCTB
TIOJIAMEPHBIX MAaTEPHAIOB, KOTOPHIC IOJBEPKEHBI H3MEHEHHSM CBOMCTB BHELIHEH CpEb.
«YMHBIEY TIOJMMEPBI 3aHUMAIOT 0co00e MeCTO CpelA TaKWX MaTepHalloB, pearupys Ha
H3MEHEHMsT OKpyxkatomneil cpexbl. COeIMHEHHs OSTHX KIAcCOB BKIIOYAIOT HEHACBHIIICHHBIC
nonu3QUPHBIE CMOJIBI, UMEIOIIHE B CBOEH CTPYKTYPE HEHACHIIICHHBIC IBOMHBIC CBSI3H, KOTOPhIE
MOTYT OBITH JIEFKO COTIOJIAMEPU30BAHBI C pPa3TMYHBIMH MOHOMEpamMH. B CBf3H ¢ 3THM
uccaenoranne goktopanta (PhD) K. KynaiiGepren coxycHpoBaHO Ha TMOIYIEHHH HOBBIX
TIepCTIeKTUBHBIX «YMHBIX» TIOJIAMEPOB Ha OCHOBE HEHACHIMIEHHBIX MOJIMIYHPHBIX CMOJ C
aKpUIIOBOM, MeTakpuiaoBoil  kuciaotamu # - N,N-IUMETHIAMAHOITHIMETAKPUIATOM UL
CEIIBCKOT0 XO3MCTBA, METUIIMHBI M TTOBCETHEBHON XKHU3HU.

Tuccepranmonnoe uccienosanne K. KynaiiGepren c(poxycHpoBaHO Ha MOHCKE HOBBIX
«yMHEIX» COTOJMMEPOB M TEPIOINMEPOB Ha OCHOBE HCHACBHIIEHHBIX MOMMIQUPHBIX CMOI -
NONMATHICHTHKOMbQymapata  (1-21'®) wu  nommnponuieHrmKonbgymapara  (n-III'd) ¢
pasIMUHBEIME MOHOMEpaMH, Takinmi kak akpunoas (AK), metakpunosas kuciora ( MAK) i N,
N-mumetnnamuHOTHIMeTakpriaT (JIMADM), ucclieloBaHie BIMSHAS BHENIHUX (akTOPOB Ha
CBOMCTBA CHHTE3MPOBAHHBIX CO- ¥ TEPIOIUMEPOB, IMOAOOP ONTHMAIBHBIX COCTaBOB,
OTKpPBIBAIOIIMX TEPCTICKTHBY HCIIOJIb30BAaHUSl HMCCIIE/[yeMBIX COMOJIMMEPOB B  Pa3IMIHBIX
00JIacTsIX HayKH.

Uccnenoparens K. KymaiiGepren onpenenuia ONTUMaJIbHBIA COCTaB CHHTE3WPOBAHHBIX
COMOJIMMEPOB C BBICOKOM CTerneHpio Biaaromnoriomenus. HabyxaemMocTe H3y4aeMbIX C€O- H
TEPIONMMEPOB H3yYallach ¢ TIOMOIIBIO TPABUMETPUYIECKOTO MeTo1a. Beuto nsydeno BiusHue pH
Cpeibl, KOHIEHTPAIIHH OJIHO- M JBYXBAJICHTHBIX COJIEH ¥ CBOMCTB OPraHMYeCKHX PacTBOPUTEIICH
HAa WCCNEMyeMble CO- M TeprnosiMmepsl. B paboTe Takske IPeICTaBICHbI aHTHOAKTEpHUATBHBIC
HCCIIEIOBAHUS CHHTE3MPOBAHHBIX TEPIOJIMMEPOB, KOTOpPbIE WMEIOT CXOJHBIC PpE3yNbTaThl C
3apyOe)KHBIMU HCCIICIOBAHUSIMHE,

Pesynpratel, mnonydennsie [.K. Kynaitbepren, Obul  onmyONMKOBaHBI B JIOCTATOYHOM
KOJIMYECTBE M 00CYKIAINCH HA Pa3/IMYHBIX CEMUHAPAX W KOHYEPEHIHUAX 110 XUMHUH.

Cumraro, uro panHas pabora [.K. Kynaibepren «MccnenoBanue —pajnuKalbHOMI
COTIOJIMMEPU3ALIHH MOJIMY THIICH(TIPOTTHIICH )IITHKOIb() yMapaToB ¢ HEHACHIIEHHBIMU
KapOOHOBBIMH ~ KHCIIOTaMM»  00JIalaeT  JOCTATOYHBIM ~ TEOPETHYECKMM M NPAKTHYECKHUM
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3HAYEHHEM. DTO TMOJHOE HAyYHOE MCCIIEI0BAHUE, KOTOPOE MOJHOCTBIO OTBEYACT TpeOOBaHUIM
110 HAMMCAHUIO JOKTOPCKOW JHCCepTAllnK Uil COMCKAaHHs CTEICHH JOKTOpa ¢unocopuu (PhD)
o crermanbrocTH «6D060600 — Xuwmusi». Jlucceprainsi BBIITOTHEHA HA BBICHIEM HAyYHOM
YPOBHE M MOKET OBITH PEKOMEH/IOBAHA JUTS ITyOJIMHOU 3aIIHTBL.

Illtamm: Yausepeutet Kaprosa, GpakyIbTeT aHAIMTHHECKOR XUMHUH, Anbepros 2030, 128 43
IIpara 2, Yenrckast PecniyGrmka

(roAruck)

JOKTOp ecTecTBEHHbIX HayK, I panuuek SIky0, T0KTOP bunocopun
dakynbTeT aHATUTHYECKON XUMHH

Jakub.hranicek@natur.cuni.cz

Ten.: +420221951232

OTtneneHue XUMUHU

daky/IbTeT eCTECTBEHHBIX HayK, YHHBepcuTeT Kapiosa
Xnasosa 8, [Tpara 2, 128 43

Yemckast PecnyOnmka

Bune-nexkan

Jlouent, iBan Hemen
ivan.nemec(@natur.cuni.cz
ten.: +420 221 951 206
ICO: 00216208

DIC: CZ00216208
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KaproB YHHUBEPCHTETI
YKapaTbuibiCTaHy FBUTBIMIAAPHI (PaKyIIBTET

Xumus Oesimi
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[Ipara, 4 Haypsi3 2019 xbi1

«6D060600 — Xumusiy MaMasbIFbI OolibiHIIa (uiocodust mokTopsl (PhD) mapexecine
137ICHy YIIiH YCBIHBLUIFaH Kynaiibepren ['ynmaxap KynaitbepreHKbI3bIHBIH
«ITommsTHieH(TPOTIIICH)ITMKOJIb()yMapaTTapAblH ~ KaHBIKIaFaH —KapOOH — KBIIIKBUIIAPbIMEH
PAJMKAIIBI COMOIMMEpIICHYIH 3epTTEY» JOKTOPIIBIK JANCCCPTALMSIIBIK JKYMBICHIHA ['pannyex
SIky6 — meTeNMiK FEUTBIMH JKETEKINICI, JKapaTbUIbICTAHY FhIIBIMIAPBIHBIH JTOKTOPEL, bunocopust
jokTopsl, Kapios Yuusepenrerinii mpodeccopst (Hexus Pectybimkacsr) GepreH ChIH MIKipi.

Kasipri TaHma CBIPTKbI OPTAHBIH KACHETTEPiHiH ©3repyiHe YINbIparaH OJTUMEPIT
MaTepHaIIap/bIH KACHETTEPiH CHHTE3JIeyTe JKOHE 3epTTeyre JCreH MaHBI3/bl KbI3BIFYIIBUIBIK
GaifKamamsl. «AKBUIIBD MOIAMEpIIep KOpIIaraH OPTaHbIH ©3repyiHe 9Cep €Te OTHIPHII, MyH/Ial
MaTepHallap/iblH  apachlHaa epekme OopbiH - anaasl.  OChl  KJacTap  KOCBUIBICTapbIHA
KypBUTBIMBIH/IA KaHBIKIaraH Koc Gaiiianbic Gap TYpsli MOHOMEPJIEPMEH JKEHIIT COMOIMMEpIICHe
amaThIH KaHBIKAraH 1osmd(upni maiisipnapasl karkei3yra Gonamel. OceiFan OaiaHbICThI
nokropant (PhD) I''K. KynaiiGeprennin 3eprreyi aybul MapyallbUIbIFbI, MEIHLIAHA JKIHE
KYHIEMKTI oMipAe KOJIAHBUIATBIH ~aKpHJ, METAKPHJI KBIIKBUIIAPBIMEH —IKOHE N,N-
JMMETHIAMAHOOTHIIMETAKPHJIATIICH  KAHBIKMAFaH —Noand(HUpIi  IMabIpIapIbiH - HerisiHze
TIEpCIIEKTUBTI «aKbUTBD) TIOJTMMEPIIEpIi alyFa apHaIFaH.

I K. Kynaitbeprensin auccepTalsuIbK 3epTTeyl KaHbIKMaraH moiudupii maiepiap -
nouaTHIEHT KOG YMapaTTel (n-21'®) xoHe MONUIpONMIeHTIHKOIbGyMaparTel (1-I1T'D)
akpun (AK), merakpun wermksuriapsl (MAK) skone N, N-IuMeTHIaMHHOITHIMETAKPHIAT
(IMADM) CHSKTBl TYPJIi MOHOMEpPJEP HETI3IHAE JKaHA «aKBUIABD) COMOIMMEPIIEP MCH
TEpIOTHMEpIIEpIli i3/leyre, CHHTE3/CNITeH CO- JKAHE TEPIOIMMEPICPAIH KaCHETTEPIHE CBIPTKBI
dakTopnapAbIH  dcepiH  3epTTeyre, FBUIBIMHBIH  dPTYpii  cajajapblHIa 3ePTTENCTIH
comoMMeplIepi  MaiilaNany MepCleKTHBACHIH AIIAThiH OHTAiibl Kypamiapisl ipikreyre
IOFBIPJIaHFaH.

3eprreymi I.K. KymaiiGepren >korapsl bUIFan CiHipy aopexeci 0ap CHHTE3JE/TEH
COTIONIMMEPJIEPIIH THIMII KYpaMbIH aHBIKTaIbl. 3€PTTEJICTIH CO- JKIHE TEPIOIMMEPIIEPIIH ICiHYI
rPaBUMETPHSUIBIK JJIiC apKBUTbI 3epPTTENIiH/IL. 3epTTENETiH CO- XKIHE TEPIOTUMEpIIEpre OpTaHbIH
pH, Gip- *oHe GMBATEHTTI Ty3/1ap/IbIH JKOHE OPTAHMKAIBIK EPITKIIITEPAiH KacHETTEPiHIH acepl
aHbIKTATFaH. JKymbICTa COHIAM-aK INeTeNIiK 3epTTeyjaepre yKcac HOTHXKEIepre wue
CHHTE3JIe)ITeH TeproMMepIIepIiH OakTepusiFa Kapchl 3epTTeyJIepl YChIHBUIFaH.

I'K. KymaiiGeprennin anran HoTWKenepi Xumusi OOHbIHIIA TYpii CeMHHapiap MeH
KOH(epeHIHsIap/Ia XKETKITIKTI KoJIeM/Ie JKapusIaHFaH JKOHe TaJIKblIaHFaH.

MeHig OlBIMIIIA, I''K. KynaiibepreHHig OCBI
«[Tommatunes(nponuien)raukoadyvapaTTapaslH - KaHbIKIaraH — KapOOH — KBIIIKBUIIapbIMEH
paIMKAJIBl COTOIMMEPIICHYIH 3epTTey» JKYMBIChI JKETKUIIKTI TCOPHSIBIK XKIHE TOXKipuOenik
wmoanre me. By «6D060600 — Xumus» Mavanasirbl Goiibiria ¢punocodus goxropst (PhD) yIIiH
i371eHy JOKTOPIBIK JMCCEPTAlMs ‘ka3y OOHBIHIIA TajnarTapra TONBIK Kayan OepeTiH FhUIBIMH
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seprrey. JluccepTanusi 5KOFapbl FHUIBIMH JICHIeiile OPBIH/IATIFaH JKOHE KONUIUIKTIH ajIblHia
KOpFayFa YCBIHBITYBI MYMKIH.

Mepran6a: Kapios YuusepcuTeri, anannTiKanbiK Xumust Gakymsreri, Anbepros 2030, 128
43 Ilpara 2, Yexust Pecriybimmkacer

(xo1TBI)

JKapatbuibicTaHy FBUTBIMAAPBIHBIH JOKTOPBI, SKy0 I'paHn4ex, FBUIbIM JOKTOPBI
AHaIMTHKAJIBIK XUMUST PaKyJIbTeTi

Jakub.hranicek(@natur.cuni.cz

Ten.: +420221951232

Xumust Gerimi

JKapatbuibicTany FBUIBIMAAPHI PaKyITbTETI,
KapsioB YHUBepCHTETI

Xnasosa 8, [Ipara 2, 128 43

Yexus PecriyOmmkachr

Bune-nexan

Jlonent, MiBan Hemery
ivan.nemec(@natur.cuni.cz
tei.: +420 221 951 206
ICO: 00216208

DIC: CZ00216208
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«20» mast 2019 rona, s Kypmanram Hasryn JKapsireHKEI35L HOTapHyC HOTApHAJIILHOTO OKpyra
Kaparangunckoi o6nactu, mumnensus No 00004;58 Bbiana 10 mas 2006 roma KomureroMm mo
OpraHu3alliy MPaBOBOW MOMOLIM M OKAa3aHHIO FOPHIMYECKHX YCIIyT HaceleHui0o MuHHCTEpCTBA
Octimun  Pecny6imku  Kaszaxcran, CBUJCTEILCTBYIO MNOMJIMHHOCTh HOANKCH IEPEBOTYMKA
TxageBoii Kapunbl EBrenneBnsi. JInynOCTH [IEPEBO/ITYMKA YCTAHOBJIEHA, JEECIIOCOOHOCTH M
MOJIHOMOYHS IPOBEPEHEI.
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