OT3bIB opnunanbHOro onmoHeHTa
Ha JUCCEePTAlHOHHYIO0 pagoTy
bepesnna Bana Anapeesuya
«JIromunodopcoaepkamue conoandIyopensl s
3JIeKTPOJIIOMHHECHEHTHBIX YCTPOHCTBY,
NPEICTABJICHHOH HA COHCKAHMUE Y4EHOH CTeNeHH KaHANATA XUMAYECKAX HAYK

no cnenuanbHocTH 1.4.7. BeicokoMosteKyIsipHbIE COeqNHEeHHA

Cosnanue OpraHMYEeCKHX CBETOU3IYYAIOMUX JMOIOB ABISETCA OJHHM M3 BAKHEHIINX
HalpaBJIeHHH  (ONTO)3JIEKTPOHMKH. VIcronp3oBaHue cononmbhyopeHOB, OTJIMYAIOIIUXCS
XHMUYECKOH  YCTOMYMBOCTBIO, TEPMOCTAOMIBHOCTBIO, PACTBOPUMOCTBIO B OCHOBHBIX
OpraHW4YeCKUX PAaCTBOPUTEIIAX, XOPOIIMMH IICHKOOOPA3yIOIUMH CBOMCTBAMU M OTHOCHTEIBHO
BRICOKMMH ~ KBAHTOBBIMH  BBIXOJAMH  JIIOMUHECUEHLMH B pPacTBOPaX M  MOKPBITHIX,
NPEACTaB/ACTCA BEChbMA YIAYHBIM pelICHHEM. Bo-mepBbIX, 3a CYe€T BO3MOXKHOCTH BBEIEHHS B
COCTaB  MX  IOJUMEDHBIX  HENeH  JIIOMUHECUUPYIOIMX,  9JEKTPOHONOHOPHBIX M
JJIEKTPOHOAKLENTOPHEIX  CTPYKTYp.  Bo-BTOpBIX, MOJenHpoBaHWe cMecell  pa3IHYHBIX
COMOMU(IYOPEHOB MOXET IMO3BOIMTh IONYYaTh TAKHE KOMIIO3UIIMH, KOTOpble  OynyT
«romagaTe» B HEOOXOAMMBIC IIBETOBBIC KOODAMHATHI TIPH BBICOKHX XapaKTepPUCTHKaX
SJICKTPOTIOMUHECUEHINH, 4 3HAYUT ¥ CO3/1aBaTh CBETOMITYYAIOIIUE JUOMBI ¢ Oe0i IMHCCHEIL.
[TosroMy XuMHUYECKHH AU3aHH CONMOMH(IYOPEHOB, MO3BOJAIOUINX PEryIHpOBATh UX doro- u

JICKTPOITOMHHECLICHTHBIE CBOﬁCTBa, SIBIIACTCS NEPCTICKTUBHBIM.

C y4éTOM BCEero BBHILIEYKA3aHHOTO TEMY JHCCEPTALUH, NPCACTABICHHYIO K 3amuTe M.A.

bepe3unbiM, caeayeT IpU3HATD aKTYAILHO.

Hucceprannonnas paGora W.A. Bepesuna Hamucana 10 TPaTUUHOHHOMY IIIaHy,
M3JIOKCHA Ha 163 CTpaHMIAX W COCTOMT M3 BBEINEHHS, TPEX IIaB (0630p sHTEpaTYDHI,
SKCICpUMCHTANIbHAS YaCTh, PE3YIBTATH U UX 00CYXKICHUE), BHIBOJOB, CIIHCKA HCIIOIB30BAHHOM
nutepatypsl (127 HaMMEHOBaHWS) M ABYX NPHJIOKEHHUIT (CTpyKTypa MOHOMEpOB ISl CHHTE3a
COMONU(DIYOPEHOB M CXEMa YCTAHOBKM MHKDOBOJIHOBOTO CHMHTE3a CONOIHM(DIIYOPEHOR).

Huccepranus Brmoyaer 25 Tabiuu 1 65 pUCYHKOB.

Bo esedenuu xpatko, HO &émMKo, CHOPMYNTHPOBAHBI AKTYAIBHOCTH, OCHOBHBIE 3aj1a4H,

Hay4JHast HOBU3HA M IIpaKTUYeCKast 3HAYNMOCTh ,IIPICC@pTaHI/IOHHOI\/’I pa6OTbI.

B 2anaée I conepxarcs gaHHBIE O MeTOMax CHHTE3a conoau(IyopeHoB mpu



KOHBCKIIMOHHOM HAarpeBe U B MUKPOBOJIHOBOM pCaKkTOpPE, MPOaHAIIM3INPOBAHbI BO3MOXXHOCTH HX

OPUMEHEHUS B 3JIEKTPOHUKE, B YaCTHOCTH, B coctaBe OLED.

B enase Il aBTOp ONHUCHIBaCT 3KCIEPHMEHTANBHYIO YacTh, & WMEHHO BCE peareHTsl U
MaTepHalbl, METOAWKH CHHTE32 H HCIONB3YEMBIE B JHCCEPTAl[MOHHOM paGoTe (HU3UKO-
XHMHYCCKHE  MCTOIBI  HCcnefoBaHHs.  IIoATBEpXIEHME ~ XMMHYECKOH  CTPYKTYpBI
CHHTE3MPOBAHHBIX COCIMHCHHH NpoBOAMIM ¢ mnomompblo Y®- u SIMP-crekrpockomnm,
(hryopoMeTpuy pPacTBOPOB U ILICHOMHEIX IIOKPHITHH. MoONeKy/IpHO-MacCOBBIC XapaKTCPUCTHKH
[OJIyqand C MOMOIIBIO OKCKIIO3MOHHOM JKMAKOCTHOM Xpomarorpaduu. XapakTepHCTHKH
CBETOIMOHBIX YCTPOHCTB UCCIIE0BANH C MOMOMIBIO (HOTOMETPUH-KOIOPUMETPHHY U JIp.

B anase IIl monpoOHO mpencTaBiIeHb! COOCTBEHHEIE Pe3yIbTaThl MBaHa AHnpeeBuya.,

Kak mokasan auccepTaHT MOJENMPOBaHHWE M H3ydeHHE (POTOPU3MIECKOrO NOBEAEHHUS
CIIOXKHDIX JTIOMHHO(OPHBIX KOMIIO3ULHMH C OMOIIBIO CMELIMBAHKMA OJHOMIOMHHOMOPHBIX
COIONMMEPOB, ABJIACTCA BECbMa YIAa4HbIM M yHOOHEIM METOAMYECKHM MOAXOAOM. M3ydueHue
OCOOCHHOCTEH ~ MEepeHoca  JHEPrMM  BO3OYKHEHHS  MEXITy  pasHBIME  THIAMH
IIOMHHO(QOPCOAEpKAIMX  COMOMUGIYOPEeHOB M03BoMWI0 UBaHy AHapeeBHdy YCTAaHOBHTD,
KaK{e COYCTaHMs JIOMUHO(POPOB MO3BOIAIT 00eCIeUNTh GallaHC IMHCCHH B PAsHBIX 00IACTIX

CIIEKTPa U PEIUUTD 3aa4y IOTYICHHUS 010N IMUCCHH.

OTnu9UTeIEHON OCOOEHHOCTBIO JAHHOW IUCCEPTALMH SABIACTCS HATMYHE TPYI0EMKOH
CHHTCTHYECKOH 4YaCTH, HANpPABICHHOH Ha IIOIYYECHHE IIMPOKOTO KpPYra MOHOMEPOB M
COMOJIMMEPOB HA MX OCHOBE, a TaKKe HAaJAEKHOE OSKCIEPUMEHTAILHOE IOATBEPK/ICHHE
MONYYEHHBIX ~ PE3ynbTaToB. (OCOOEHHO MOpakaeT MAacCHB CHHTE3HPOBAHHBIX  VIBaHOM
AHJpeeBHYeM OPraHHYECKHX COEIMHEHHH — 21 MOHOMep 1 29 COMOIHMEPOB M MX KOMIIO3HIIHI.
Ilo MHEHMIO ONNOHEHTA, MONYYEHHE TAKOrO pOJa IOIUMEPHBIX MPOLYKTOB, 4 TAKKE HX

XapaKTepU3aLUs SBIIAETCA KpalHe TPYN0EMKOM 3a1auei.

Takum 06pa3soM, OCHOBHBIE WTOrM TINATENHHO NPOBEASHHON paGOTHl CBOAATCA K

CIICIYOLIEMY:

J PaspaboTaHbl MeTO/MKM CHMHTE3a psija HOBEIX MOHOMEpPOB (comepikamtue Hembckuii
KPAaCHBI U IIPOU3BOAHBIE 4-aMHHO3aMCLICHHOT0- 1 ,8-HadTanMuza, 3aps10-TPAaHCIOPTHEIE
COMOHOMEpEI  SJICKTPOHOJOHOPHOTO W JNIEKTPOHOAKLENTOPHOIO  XapakTepa  C
¢parmenTamu  TpudeHwiammna, Kap6azona, 2,5-6udennn-1,3,4-okcaquazona), mpu
WCIOJIb30BAHUN  KOMOWHALMH  KOTOPEIX ~ CHHTE3MPOBAH HaGoOp conoaudayopeHon

I103BOJIUBIINH HCCJICIOBATE BJIUAHHUEC BapHallu CTPYKTYpP B COCTaBe COHOJIH(bIIYOpCHOB Ha



HX (OTO- U BIEKTPOIIOMHUHECIICHTHBIE CBOHCTBA.

M3y4enpl pasnuyHble CHOCOOB! BBEAEHUS (DYHKLMOHATBHBIX (PAarMEHTOB B CTPYKTYpY
CONOTU(IyOPEHOB: B OCHOBHYIO MM OOKOBYIO Liellb, «IIPHBECKa» HA Pa3IMYHBIX AApax
Hocurenen (kapbason, 9,9-6uc-(4-penoxcn)diryopen), crieficepHas 1 )KecTKas «IPHBECKa»
B OOKkoBOM uemy, QYHKIMOHANM3ALMi HAa Mema- W NAPG-BKIIOYEHHBIX B
conoaupIyopeHOBYIO Lienb KapOa3oaIuUIbHBIX MOHOMEDPAX ).

[lokaszanbl mOpeuMymiecTBa Crnoco0oB (YHKIHOHAIH3AUMH C IOMOIUBIO sep hapa-
BKJIIOYEHHOTO B enH kapbaszona u 9,9-6uc-(4-penoxcn)pryopena.

[IpoBeneH CpaBHUTENBHBI aHANM3 (DOTOONTHYECKUX CBOWCTB CONOJIHQIYOPEHOB C
Pa3sIMYHBIMH CIIOCOOAMHU «IIPUBECKI (HparMeHToB 2,5-6udennn-1,3,4-okcaguaszona u 1,8-
HapranMuaa.  YCTAaHOBNIEHBl IIpeMMylIecTBa  (GYHKUMOHANM3ALMM  4eEpe3  napa-
(QeHMIEHOBEI MOCTHK, TO3BOJAIOIIME II0Jy4aTh COmOIU(IYOpeHbl ¢ TpebyeMoi
IBETHOCTBIO YMHCCHH U BHICOKUMH TTOKA32TEIAMH SJIEKTPOJTIOMHUHECIIEHIIHH.

Ha ocHOBaHMM MCCIENOBAHMH CHEKTPOB (OTOJFOMHHECUEHIMM MOJENBHBIX CMecei
COTMONU(IYOPEHOB,  COAEPXKAIIMX  OJWH  JIEOMHHO(GOP, YCTAHOBIEHBI  TIPAHMIIBI
MHUHVMAQIBHBIX ~ KOHLEHTPAUMH JIOMHHOQOPOB HAa OCHOBE MPOM3BOAHBIX 2,1,3-
Oensornanuaszona, 1,8-nadrammmuma, Husbckoro kpacHoro. YcraHoBieHBl Hambonee
yOa4HBIC COYETAHHA JIIOMHHOGOPOB AJsA DIEKTPOJIOMHHECIEHTHON TreHepauud Oeoro
CBeTa.

[Ipy  ucrmone30BaHMM  psga  NAUIAAWEBBIX  KATAJIM3AaTOPOB B CIENUATHHO
CKOHCTPYUPOBaHHOW  ycTaHoBke Juid- peaktopa CEM  Discover ocymecTsien
MUKDOBOJIHOBBIM  cHHTe3 nomaduryopenoB 1o Meroxy Cyasyku. IlokazaHo, uToO
MHKPOBOJIHOBBIH ~ CHHT€3  MNONU(IYOPEHOB 110  ONTUMUSUPOBAHHOM  METOIUKE
00ecreYnBaeT He TOJIBKO CYIIECTBEHHOE COKPAIICHHE IIPOIODKATENFHOCTH PEAKIHH, HO U
IO3BOJIAICT  IOJIy4aTh  IOJAMMEPHl  C  3aJaHHBIMH  MOJIEKYJIAPHO-MACCOBBIMHU
XapaKTEPUCTHKAMU U POTOONTHYECKUMH CBOMCTBAMM.

Ha  ocHOoBe  CHHTE3MPOBAHHBIX  COMONM(IYOPEHOB  IOJIYYEHHI  OPTaHUYECKHE
CBeTOM3NTyJarole AXHOABI. [l0Ka3aHO, YTO HCIIONB30BaHWE CTPYKTYPHOW CENEKIUH U
0003HaYCHHBIX TNPUHIHUIOB (OPMHUPOBAHUS COCTABA COMOMU(IYOPEHOB, MO3BOISIET
00€eCreunTh TEeHEpalyI0 CBETa C MNPaKTHYECKH HICANLHBIME KOOPIMHATAME 6Eloro
mnydeHnst.  llpp 9TOM  momydeHsl  TNOKa3aTeNH  BJIEKTPOIIOMHHECICHLIHH,
COOTBETCTBYIOIIHE YPOBHIO XapaKTEPUCTHK YHaYyHBIX MHPOBBIX oOpasnoB OLED ¢

TIOJIMMEPHBIMU SMUTTEpaMu (spkoctu 10 40000xa/M2 rpu cBetootnave 4.74 nmm/Br).



C NpakTHYeCKOH TOYKH 3PEHMA IOTYYCHHBIC PE3YJIbTaThl MOTIYT OBITh 3HAYHMSBI UL
IIOJly4CHHUA HOBBIX TIONMMEPHBIX MATEPUAJOB HAa OCHOBE COIOJNH(IYOPEHOB, HMEIOMIKUX
KOHTPOJIMPYEMBIN COCTAB MOJMMEPHBIX IEMeH i KOHIEBHIX IPYII, C 3aJaHHBIMH MOJIEKYJIAPHO-
MAacCCOBBIMH XapaKTEPUCTUKAMH, IIO3BOJIAIOIIMX MOJIy4aTh ITICHOYHBIE HOKPHITHSA HEOOX0AUMOM
IUIsL  OITO3JIEKTPOHHOTO IMpHMEHEHHMsA Mopdonoruu. I[IpeanokeHsl CrHocoOsl ONTHMU3ALMU
YCIOBUE  CHUHTe3a comoiu(iIyopeHoB B MHKpOBOJHOBOM peaktope CEM  Discover,
NIO3BOJIAIOIIME 3HAYMTEILHO YCKOPHTh IIpOLECC CHHTE3a. 3a CYeT KOJMYECTBEHHOM
ONTHMH3allMK  JIIOMHHOQOPHOrO COCTaBa H  YCOBEpPLICHCTBOBaHHMA CTpPyKTypel OLED

paspaﬁoTaHLI CBE€TOAHNOIBI C OenpIM CIICKTPOM OMHCCHH.

HaTCHT, COaBTOPOM KOTOPOI'O ABJACTCA AUCCECPTAHT, 6€3y0HOBHO, TAaKXKC IIOATBCPKAACT

BBICOKYIO ITPAKTHYCCKYIO 3HAYHMOCTD pa60TBI.

B HCJIOM, chopMYIHPOBAHHEIE ITOJIOXKEHMA, BBIHOCHMBIC HA 3aINNUTY, HAYYHAsA HOBHU3HA

paboTel, eé BLIBOJLI U NPAaKTHYECKasd 3HAYUMOCTh CYIIECTBEHHBLIX 3aMEYaHUH YV OIMOHEHTAa HE

BEBISBIBAIOT.

Ilo pa60mey ONNOHEHmMa ecmos CflealeWl/le 60NpPOCHL U 3aMEUAHUA.

L: ITo MHEHHIO OTINOHENTA, B SKCTIEPHUMEHTATBHOM YaCTH CIIeJ0BATI0 IPHUBECTH BCE PEAKIUH
NPOMEXKYTOYHBIX coeAMHEeHUH (rmaBsl 2.2.1-2.2.21) u monomepos (riasel 2.3.1-2.3.19).
B rnasax 2.2.19 u 2.2.20, nocBameHHEIX cuHTe3y 2-{4-[(6-6poMrekcum)okcu]|pennn)} -
5-¢enni-1,3,4-okcanuazona u 2-(4-dropdenmn)-5-(4-oxTrnokcudennn)-[1,3,4]-
OKCaJIua3oja, yKa3aHbl TOJIBKO JUTEPaTYpHBIE CCBUIKH, CICIOBAIO TAKKE YKa3aTh CaMu
CBEMBI PEAKIUN U UX YCIOBHSL.

2. JIs  [pPOMEXKYTOYHBIX COCAMHEHHH, MOHOMEpPOB yKa3aHbl JaHHble JSIMP 'H-
CIICKTPOCKOIIMHM, OJHAKO JMCCEPTAHT HE NPHBOAUT HHU OOHOro cuektpa. Clemosano
IPUBECTH CIIEKTPBl B OJKCIEPUMEHTAIPHOM YaCTH II0CIE€ METOAUK IIOJIyd4eHHs
COOTBETCTBYIOIINX COEAMHEHUH, MO0 B BHIE OTACIBHOIO IpHiIoxeHHs. Kpome Toro,
nonydeHHele cononuduyopensl, B wactHoctd CII®P-1 - CII®P-6 He O6pun
OxapakTepu3oBaHbl ¢ nomompo SIMP-cnekrpockonuu (TONBKO Ha CTp. 63 yKa3zaHbl
nasusie SIMP 'H s oau-2,7-(9,9-6mc(6’-auaroTokcudochopunrekcun)piyopena). B
CBA3M C OTUM BONPOC, KakK JOKa3bIBAIM CTPYKTYPY IIOJNyYEHHBIX IIOJHMMEPHBIX
npoaykros? Ilo MHEHHIO ONIOHEHTa, I IOATBEPXKICHUS CTPYKTYPHI IOIYYEHHBIX
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3. KakoBbl 3Ha4eHMs KBAHTOBBIX BBIXOJIOB JIFOMHHECLEHLIHUH JUIA CONOIH(IYOPEHOB C
romy6oit smuccueit (CII®1), senenoit (CIID2, CII®3, CIIP4,) u KpacHON SMHUCCHEH
(CTI®S, CIID6)?

M xakoBa TOmIIMHA IIEHOK MOJEIBHBIX cMeceit comonudiyopenos? B rmmase 2.5.
YKa3aHO, YTO «M3 IMPUTOTOBIEHHOIO PAaCTBOpPA HM3TOTABIHMBAIHN ILICHOYHBIC IOKPBHITHSA
MeToloM monuBa. IDmomams crékon (okomo 2 cm’) 6bula CTaHIApTHOM, dYTO
o0ecreynBago OJMHAKOBYIO TONIIMHY IUICHOK». OIHAKO HH B OKCIEPUMEHTAILHOH
4acTH, HM B pE3yJbTaTaXx M UX OOCYXKICHHHM HET JaHHBIX O TOJIMHE II0JyYEHHBIX

IIJICHOK.

4. Hupexe nomumucnepcHocty PDI, mo MHEHHMIO ONIIOHEHTa, HEYHa4HOE COKpAIICHHE.
Cormacao IUPAC pekoMeHAyeTcss HCIONB30BaTh TEPMHUH (IUCIEPCHOCTE) MU
CooTBeTCTBYIOIEE OO03HaueHne «P». Ilo moBoxy odopMIIEHMs IUCCEPTAIMH MOXKHO
OTMETUTDH CJIEAYIOIIEE: B TEKCTE CIIEA0BANO TONBKO OAMH pa3 MPUBECTH PacIIH(POBKY
cokpamenni. Hanpumep, OCU/I pacmudpossiBaercs Ha crp. 13, 42, 66, 112, a CII® —
Ha cTp. 14, 63, 67, 76 u 78 u 1p.

YxkazaHHble 3aMeYaHus HU B Koel MEpPE HE 3aTParuBarOT OCHOBHBIX BBIBOJOB H HUTOI'OB
[2860Tbl. [Tocnenuue ocHOBaHBI Ha TINATCJIBHBIX OKCIICPUMCHTAJIBHBIX HOaHHBIX, 0606HICHI/IHX,
KaK COOCTBEHHBIX JaHHBIX, TaK U HMCIOIIUXCA B JIMTCpATypEC. ABTope(bepaT JUCCEpTallu H
Hy6JII/IKaL[I/II/I OTPAXXalOT OCHOBHOE COACPKaHHEC paGOTLI. MaTepI/IaJIBI AUCCCpTaIuU

OHY6HI/IKOB8.HI>I B JEBATH CTAaThAX B JXypHanax WoS u SCODUS H TC3HUCaxX MACBATHAIUATH

JOKJTAI0B Ha MEXIYHAPOIHBIX U BCEPOCCHHCKMX KOH(EPEHIMAX, 3apEerHCTPUPOBAH OJIMH

ITaTCHT.

B nesnom auccepranus siBAsAeTcs HAyYHO-KBAIMPHKANMOHHON paboToil, B KOTOpOii
aBTOPOM NPENI0KEHO pelleHre NpodaeMbl XUMHH BBICOKOMOJEKYJISIPHBIX CO€IMHEHHI,
MMEINIeH BajkKHOE HAPOJAHOXO3AMCTBEHHOe 3HA4YeHHe, IIOCKOJBKY pa3paboTaH H
TEOPETUYECKH OOOCHOBAH HOBBI METOZA IIOJNYYEHHs COMOJU(IYOPEHOB M MX CMeced ¢
IPOrHO3UPYEMBIMH (DOTO- M SIEKTPOTIOMHHECHECHTHBIMH, @ TAKXKE 33JaHHBIMH MOJIEKYIISAPHO-
MAaCCOBBIMH XapaKTEPUCTHKAMH, KOTOPhIE MOTYT HMCIOJIB30BaThCSA B KaYeCTBE MATEPHAIOB I

3IEKTPOTIOMHHECHEHTHBIX YCTPONUCTB B (OITO)3JIEKTPOHUKE.

Boimonnennoe  M.A.  DepesumHBIM  HCCIEJOBAHHE  COOTBETCTBYET  IACIODPTY



crieransHocTd  1.4.7. BrlcokoMonekynspHsle coepuHenns m. 2 «Karamus B MEXaHH3MBI
peakuuil IONMMEpU3ALMH, CONONMMEDPU3AUMM ¥  INOJMKOHJIEHCAUMY €  MPUMEHCHUEM
PAIMKANBHBIX, HOHHBIX I MOHHO-KOODIMHALMOHHBIX HHUIMATOPOB, NX KMHCTHKA U UHAMHKA.
Pa3paGoTKa HOBBIX M YCOBEPIIEHCTBOBAHHE CYLISCTBYIOIIMX METOJOB CHHTE3a MOJHMEPOB M
nonumeprBlX Gopm» u 1. 9 «llenenampasieHHas paspa0oTKa MONUMEPHBIX MATCPHANOB C
HOBBIMH (DYHKUMAMH W HHTEUICKTYalbHBIX CTPYKTYp C HX IpPUMCHCHHEM, 00J1a/1a0IIIX
XapaKTEPUCTUKAMH, ONPEACIAIONIMMU OOIacTH HMX HCIOIB30BAHHA B 3aMHTEPECOBAHHBIX

OTpaciiaX HAYKH U TCXHHKH.

JuccepranuonHas pabora bepesuna MBana AHpapeeBuya, «JIroMuHOOpCcOAEPKALIIE
cOnoMUMIyOPEHbl AN  SIEKTPONIOMHUHECUEHTHbIX YCTPOHCTB» MOJHOCTHIO COOTBETCTBYET
KpUTepUsM, YyCTaHOBICHHbIM Iml. 9-14 Tlonoxenus o NPUCYKACHUM YHCHBIX CTEeNeHeH,
yTBepKAHHOro nocradosineHnem Ilpasurenscrsa Poccuiickoit denepanuu No 842 or 24
centabpas 2013 r. B peAAKIMH C M3MCHEHWIMH, YTBEPKACHHBIMU IIOCTAHOBICHHAMU
Ipasurensctsa PO Ne 335 ot 21 anpens 2016 r. u Ne 426 or 20 mapTa 2021 r., a e€ aBTOp,
Bepesun Usan AmnapeeBud, O€3yCIOBHO, 3aCIyXHBAeT MNPUCYKICHUA y4EHOH CTENEHH

KAHJM/1aTa XMMHUECKHX HAayK [0 CrienManbHOCTH 1.4.7. BEICOKOMOJICKYIJISIPHBIE COEAUHEHHS.

OduuuaneHBIA ONIIOHEHT:

TIpodeccop, kadeapa XMMHUH BEICOKOMONEKYTIAPHBIX COCAMHEHNH MHCTUTYTa XUMHH
deaepanbHOro rocyJapCTBEHHOr0 610KETHOr0 00pasoBaTeIbHOr0 YUpEKACHHUA
BpICIIero o6paszosanus «CaHkT-I1eTepOyprekuit rocy1apCTBEHHbIN YHUBEPCHTET
Jlokrop xummuueckux Hayk (02.00.06 BbICOKOMONEKYIISAPHBIE COSIMHEHNS)

Jlouent 1o crenuansrocTd (02.00.06 BEICOKOMONEKYIAPHEIE COCTUHEHNA)

;-

y

HcnamoBa Pernna MapatoBHa

X A\l
11.04.2022
198504 Cankr-IlerepGypr, [Tereprod, YHUBEpCHTETCKHIA TIp. 26,
UnctuTyT Xxumun, Cankr-IlerepOyprekuil rocy1apCTBEHHbIN YHUBEPCUTET

Ten.: +7(812)3241270 no6. 5867, e-mail: r.islamova@spbu.ru

e \

ﬂwmym noanncs

g

;/ A A/ﬁuﬁMZng,z//

33BepAig,
| 11.0. HauanbHWKa OTAEN3 Kaf }WZ)
f . doﬁﬂw*‘moaa [Z “F

/!Z/ L

8 07 OM mmjym
Ha calite C

hitp://spbu

R — H

TI6TY o anpecy
ru/science/expert.hter



