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OT3bIB
ouuManLHOro onmoxenTa Ha Ancceprawo [natonosa JImurpus Hukonaesnua na
remy « HOBbIH KJIACC CTABHJILHBIX AHTUAPOMATHUYECKHUX AHUOHORB
HA OCHOBE DJIEKTPOHOIEDUI IMTHBIX TTOJIM3AMEILLEHHBLIX
LIUKJIOI'EIITATPHEHORB: CHHTE3, CBOUCTBA U XUMHUYECKHUE
[IPEBPAILIEHW Iy, MIPCACTABACHHYIO HA COMCKAHNE YYEHON CTENeHH JIOKTOpa

NHMHYUCCKHX HayK 110 crieunanbiocTn 1.4.3 — oprauuueckas Xumus

Konuenums  apomatuunocrn u aHTHAPOMATHYHOCTH  SIBIIAETCS  OJHOH  u3
BAKHEHIINX B OPraHuueckol XuMHM. [Touck u uccnenoBanmne HEBBIX LMKIMYECKHUX
cucTem, obnazalommx cBoHCTBAMY APOMATHYHOCTH MJIH aHTHAPOMATHYHOCTH, BaKeH
KaK U1s yriyQienus TeoperHueckuy NPEACTaBIIEHUH OPraHUYecKONd XUMMH, TAK U JUIs
CO31aHHsA HOBBIX CHHTETHYECKHX METOJIOB, AAIOUIMX BBIXOJ K PaHee HEU3BECTHBIM
THAM  OpraHu4eckux coeauHenuii. B To BpeMs  Kak METOJbl CHUHTE3a
VIEKTPOHOIOHOPHBIX TPHEHOB M MX PEAKLMOHHAS CHOCOBHOCTE JIOCTAaTOYHO LIMPOKO
M3YYCHBI, U B LICJIOM MOAYHHAIOTCS 3aKOHOMEPHOCTAM, M3BECTHBIM /Ul AHAJIOMMYHBIX
MNOMHEHACBILICHHBIX  COEMHEHHMIA, MIEKTPOHOACHUUMTHBIE — MKJIOrENTaTPHEHBI,
IIPCCTAB/ICHHBIC B JIMCCEPTALIMOHHOM HCCIEA0BAHMM JA.H. Tlnatonosa, criocoGubie
o0pa3osbiBath  (hopmanibHO AHTHApOMATH4eCKne CTa0WiIbHbIE aHMOHBI, 10 Hayaia
HCCIIC/I0BaHM aBTOpa He ObLIM M3BECTHBI. B TO ke BPEMsSI, MX CTPYKTYPHBIE M
JICKTPOHHBIE OCOOEHHOCTb ONPEAENAIOT /I8 JAHHBIX COCIMHEHHH PEaKLHOHHYIO
CMOCOOHOCTh, MPUHLMITHAIBHO OTJMHAIOLIYIOCA OT HM3BECTHBIX MO JIHTEPATYPHBIM
JIAHHBIM.

Bo3MOKHOCTE  npuMeHeHHs  KkacKajHbIX PeaKkuMii 1S CHHTE3a  1leJIeBBIX
COCAMHEHMH MO3BOJISET BO MHOTHX CILY4asnX MOSYYaTh X C BHICOKHMH BBIXO/IaMH U U3
MPOCTBIX M JIOCTYIHBIX MPEIIECTBEHHNUKOB. B auccepraumonnoii pabore J[.H.
[lnatonoBa  paspaGorannbie  KackajHble MpOLECCHl  MO3BOJIMIAM  MPOBOAMTH
HANPAaBJICHHbIH CHHTE3 NOJN(PYHKIMOHAIBHBIX NMPOAYKTOB € BLICOKOH pervo- u
CTCPEOCC/ICKTHBHOCTBIO, @ TAKIKE € HCHOIb30BAHMEM HECKOJIBKK:: AJIbTEPHATHBHbBIX
noaxonos.  Cospanme  obweii  Teopun CTPOCHHS  HIEKTPOHOACPHLIMTHBIX
UMKJIOrCITATPHEHOB M KJIIOYEBBIX (DAKTOPOB, BIMSIOWMX Ha MHX CBOMHCTBA, ¢
BO3MOIKHOCTBLIO  anipoOKCMMHPOBATh HAWACHHBIE METOAbl Ha apyrue  cyOcTparsl

CXOJIHOH XMMHYECKOM TNPHUPO/IBI, 683)’0."08”0, JABJIICTCSL BBICOKO AKTYAJIbHbIM,




“
Hmenno B o10ii  obnacru  Beinosneno jmccepraumonnoe  uccaeposanue J1H.
[lnatonoBsa,  NOCBAIIGHHOE — CHCTEMATHMYECKOMY — MCC/CAOBAHMIO  CHHTE3a M
PazHOOOPa3HOI PEAKIMOHHOI COCOOHOCTH CTAOMILHBIX AHTHAPOMATHYECKUX aHHOHOB
HA OCHOBE YIEKTPOHOACDPUUHMTHBIX IHMKIOrENTATPUEHOB, HE MMEIOLUIMX aHAJIOroB B
aureparype. HMayuenne nyreit ux cunresa u tpancdopmainii BHOCHT CYUIECTBEHHbIH
BKIQZl B PasBUTHEC NpeACTaBiAeHUt 0  (PyHAAMEHTAJIbHBIX  3aKOHOMEPHOCTAX
OPraHu4ecKuX Peakiuii 1 BHOCUT 3HAYMTEbHBIH BKIA/l B pa3paboTKy CHHTETHYECKOH
METO0JIOTHH.

Jluccepraumonnas pabora [lnaronosa JI.H. usnoxkena na 24 1crpanuie Tekcra u
COCTOMT W3 BBEJACHHUs, 0030pa  Jjwurepatypbl, OOCY/K/IEHWA  PE3YJIbTATOB,
IKCNCPUMECHTAIBHON  4acTH, BbIBOJAOB M  CIMCKAa IMTHPYEMOH JIATEPATyphl,
HacuuTeiBaOLero 179 HanmMeHOBaHMIA.

Bo BBeacHMH aBTOPOM 00OCHOBAHA aKTYalbHOCTh TEMbl JIHCCEPTALMM,
chopmynupoBasa ee  obmas  weab -  CHHTE3  JeKTPOHOACDHIMTHBIX
LUMKJIOreNTaTPUEHOB M U3YUEHHUE UX PEaKLUii, B TOM YUCJIe HEOOBIYHBIX IMPEBPALLICHHIT,
CBA3aHHBIM C HAIMYHMEM HECKOJbKMX THUIOB PEaKLMOHHBIX LEHTpoB Kak B H-opme
LIMKJIOrenTaTpMEHOB, TaK U B aHHOHHOMH (opme.

OG30p  auTepaTypHbIX  JAHHBIX  MOCBSILEH  CHHTE3y M CBOICTBaM
UMKJIOrenTaTpueHoB. MaTtepHasn CrpynnupoBaH MO THMAM OINMHCBHIBAEMBIX PEakUHil M
CO/ICPKHUT BBE/IEHME, B KOTOPOM ykasbiBaetcs, uto ['MLII, ero crabuiabnbiil anuon u
BCE PEaKilu{ Ha MX OCHOBE HE MMEIOT Jake OJIM3KUX aHAJIOrOB CPEAM OMMCAHHBIX B
nuteparype. B o030pe caenaHo 3aikiioueHne, YTO YHHUBEPCAJIbHBIX METO10B CHHTE3a
LMKJIOTENTATPUEHOB, MO3BOJIAIOIIMX MOAYUNTh LHKIOICNTATPHEHBI € MPOH3BOIbHbBIM
nabopom 3amectutesieit, He cyuecrsyer. O030p Hanucan EMKO M JAKOHHYHO, OH JaeT
YETKOE MPEJICTAB/ICHHE O COBPEMEHHOM COCTOSHMHM HCCIIC/IOBAHMI 110 TeMaTHKe
paborel. Temarnka paboTBl AMCCEPTaHTa K MOMEHTY Hauana MCCIe/0BaHuil Oblia
COBEPHIEHHO HOBOM.

OcnoBhast yacTh paboThl (rjasa 3) NpEACTABIACT Pe3yabTaThl TPOBEACHHBIX
agropom Haumnas c¢ 2008 r. wccnenosannii 1o paspaborke METOAOB CHHTE3a
MEKTPOHOACHULMTHBIX LMKIOTENTATPUEHOB, M3YMCHHIO MX CTPOCHHMS M CBOMCTB, a
TAKKE PEAKIMOHHOW crnocobHocTH. [1aBa 3 COCTOMT M3 pas3jesioB, MOCBAUICHHBIX
CHHTE3Y IEKTPOHOAC(PULMTHBIX HHKIOTENTaTPUCHOB, W3yueHHIO uX ctpoerus u CH-

KHCJIOTHOCTH, a TAKIKE MCCIICAOBAHHIO peaxuuounoi& CrocoOHOCTH.
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[lepsuiii pasnen oGeyxaeHns pe3yabTaToOB ONHCHIBACT pazpaCoTaHHble aBTOPOM
METO/Ibl COOPKH LEICBBIX LMKINUECKHX cuetem. B pasaene 3.1.1 MPEUI0KEH VA00HbBIH
rnpenaparuBHbli MeTOA Kackaanoi c6opkn ML no cxeme (1+2+2+2); a10T METOA HE
YAQI0Ch  pacnpocTPaHuTh HA JAPYIHX [NPEACTABHTENCH Psiaa, BEPOATHO, H3-3a
YHHKQJIBHOI'O BJIMSIHH A MCTOKCHKHPﬁOHHJ’IbH bIX 3aMEeCTHTRICH Ha npouecce
HAPALMBAHKS LICTIH U KIIIOYEBYIO CTa/Mo nukamsauni. B pasaene 3.1.2 naiiien HOBbIN
BADHAHT CHHTE3a JJICKTPOHOACPHIMTHBIX LMKJIOTSITATPHEHOB, coaepkammx 6 u 7
3JICKTPOHOAKIEI TOPHBIX (dparmenTos, He Tpebyronmii NPHMEHEHHS
META/IOKOMILICKCHOTO KaTtaiu3a Ha craamn cOOpKH ceMuwieHHOro Kosbua. Pasaen
3.1.3 nocesien cuHTe3y 31EKTPOHOACHHIMTHBIX [MKJIOIEHTATPHEHOB PEAKIHAMM
(4+3) umkronpucoemmHenns. Buun paspaGoTaHbl ABAa PErHOCEJNCKTHBHBIX METO/1A
CHHTE3a renTa’samereHHbIX LHKJIOreNTaTPHEHOB ¢ HECKOJIbKHMH
3IEKTPOHOAKLCNITOPHBIMA  3aMECTHTENsMH B Kosiblle. Hakowen, B pasaene 3.1.4
M3YUEHA BO3MOXKHOCTH HCIOJB30BAHMS /Ul NOJydYeHHs LMKiorernrarpuenos [4+2]
LUHKJIONPHCOCAMHEHNS. ALCTHJICHOB K JAHMA3CNHUHAM € MOCICAYIOUHM  OTIICIUICHHEM
azora. bpin0  yeTAaHOBIEHO, 4YTO PeaKuHs UMKIONPHCOCAHMHEHHA  3aMEIICHHbIX
METHILMKIONPONn-2-eH- | -kapOdokeHnaros " au(MeToKcHKapOOHHIT)TeTpasHHa
OKasanack yA00HBIM MOAXOAOM /Ul CHHTE3a JIMA3aHOPKAPAIHEHOB H | 2-1Ha3enuHos,
O/IHAKO HH OJIHO M3 MOJYYECHHBIX COCJAMHEHHiH He BeTynaso B peakumu ¢ JIMAJL u
Takas CXeMa O0Kasajlach HENPHIOAHOH /U  CHHTE3a  YICKTPOHOACHHUMTHBIX
LMKJIOTENTATPHEHOB, XOTS MOJYYEHHbIE I'eTCPOLHKINYCCKHE COC/IMHEHHS HHTEPECHbI
camu 1o ceoe. ,

Jlanee aBrop nepeies K noApoOHOMY n3yueHnio crpoenus u CH-kuenornoctn
MOJYUEHHBIX JMEKTPOHOACHUIMTHBIX IHMKIOrenTaTpueHoB. Hanuune B mosekyie
ML akuenTopHbIX 3aMECTUTENCH JCNAeT EIAMHCTBCHHBIH NPOTOH B UHKIC
CrOCOOHBIM K JIEFKOMY  JICIPOTOHHPOBAHWIO MO JICHCTBHEM  OCHOBaHMil ¢
o6pasoBaHueM LMKJIOreNTaTPHEHWIbHOrO annona. Ilpoaykrer aenporonnposanus B
HEKOTOPBIX CIYHAsX OKA3AIHCh YY/IOBHILHO YCTOHUHBBIMU U CIOCOOHBIMH XPAHHTLCS B
BHzIE cosieii 0e3 pasoskeHus B Teuenne unrenshoro spemenn. Crpoenue I ML 1 ero
yeroiiunBoii  kanmesoit  conn  MII-K  Obuio  yeranosneno 1o Janubiv

PEHTIEHOCTPYKTYPHOI'0 aHAIN3a.
B paszene 3.3 npeacTaBieHbl pe3yibTaThl HCCICA0BAH NI aBTOPA 110 CHHTE3aM Ha

OCHOBE renTamMeToKCHKapOOH MIMKIOreNTaTPHEHA. Onncansl peaKimu
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BOCCTAHOBIICHHSA, NPHBOLILME K COOTBETCTBYIOLNM onepuHam U anenam, a Takke K

MPpOAYKTaM OHUMKIMYECKOTO CTPOCHMS, Peakinu ¢ AIKWITAJIOTEHUIAMM, JIAIOIIHE B
KAUECTBE TNPOAYKTOB B TOM UHCIE NPOAYKTH CKEIETHBIX NEPErpyIn1MpoBOK U
BHYTPUMOJICKYHPHRIX tniinsaimu. [oapobuo necneaosanst u 06eysiaets CTPYKTYpa
HOJAYHACMBIX IPOYKTOB M MEXaHH3MbI NPOTEKAIOIINX TIPEBPAILIEHHA.

Pazpen 3322  onuceiBaer peakumu  a30CoYeTaHUs  MCCIIEAYyEeMBbIX
HHIUIOTCNTATPHCHII-aHMOHOB € MOHAMM apWjl- M LMKJIONPONMIINa3onus. Peakiu
TAKOTO  THNA  MO3BOJMJIM B pamMKax JMCCEpPTAalMOHHON  paGoThl  HONY4YHTDH
ANTHAPOMHAA30/IbI M IEHEPUPOBATL HUTPUJAMMMHBI, KOTOPHIE [aice ObUIH YCIELIHO
BBCACHBI B peakumu 1,3-aunonsproro uuknonpucoemuenus. [Ipu 31oM 6bUT nomyyeH
PAA  NOJM3AMEIIEHHBIX LHMKIHYECKUX NPOU3BOAHBIX, TPYAHOJOCTYIHBIX JAPYrUMH
METOAaMHu,

B paspene 3.3.3. npeacrasnens pesynbtatel ssekTpookuciaenus ['MIII-K B
AUCTOHUTpHE, B pasaene 3.3.4. - peakunn no snexrponogeduuutHoi ceazu C=C.
I[Tokazano, uro d/IeKTpoHOAeuuMTHAS 1BOIHas cBask B [ MIII™ u ero, annone BeTymaer
B peakuuu 1,3-AunosnspHOro MpUCOEAMHEHMS M peakumio Muxasis. [Ipu s1TOM
3HaUUTEIbHO 00/1ee PeaKUHOHHOCTIOCOOHOM SBIsIETCS ABOHASA CBA3b B aHHOHE | MILII".
Msyuennble B faHHOM pasjene B3aMMOACHCTBHA MPUBETH K CHHTE3y HOBOIrO THIMa
(bayopecueHTHBIX KpacuTeNeid.

B uenom, mccepraums JI.H. [InatoHoBa sBASETCS  KOMILIEKCHBIM
HCC/IC/IOBAHHEM, CO/ICPXKALLMM  LieHHbIe O00OOILEHMS MO CTPAaTerHH CHHTE3a M
(yHKUMOHATM3AUME  YIEKTPOHOACHUUMTHEIX — LMKIOrENTATPHEHOB | bopmanbHo
aHTMAPOMATHYECKUX ~ CTaOW/IBHBIX aHMOHOB Ha MX OcHOBe. PaspaGoranmbie
METO/I0/IONMYECKHE MO/XO0/bI, HECOMHEHHO, MOTYT HAHTH NPHMEHEHME NPH CHHTEe3e
HOBBIX OPraHUYECKMX NMPOM3BO/HBIX. PaboTa OTiMYaeTcs BbICOKOI CTENEHbIO HOBH3HbI
M OPUIMHAIBHOCTH, @ TAKKE TOYHOCTLIO (OPMYJIMPOBOK M  OBOCHOBAHHBIM
00BACHEHHEM  OCHOBHBIX HAOJIOAEMBIX XHMHMYECKHX M (PM3HKO-XHMHUYECKMX
3aKOHOMEPHOCTEH MPOTEKAHWS HCCIIE0BAHHBIX peakimii. JloCTOBEPHOCTL pe3yIbTaToB
1 ODOCHOBAHHOCTL  BBIBOJAOB MCCEPTALMOHHON pPaboThl MOATBEPNKAACTCS KAK
NPE/CTABIEHHBIMU B pabOTe JKCHEPUMEHTAIbHBIMM JIAHHBIMH, TaK M BBICOKMM
YPOBHEM 1yOiuKanui 1o pabore, 1 HE BbI3bIBAIOT COMHEHMIA.

K 0CHOBHBIM JTOCTHIKEHHSIM JAUCCEPTALIMHA MOXKHO OTHECTH ciieayrouiee:
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= oupeaenexuune KPHTCPHEB,  103BOJISIIOLINX OTHECTH HUKJIOTCNTApUEeHbl K

OICKTPOHOACDHIMTHBIMY

- HCCIIC/I0BaNME ocobennocTeit CTPOCHMUs WIEKTPOHOACPHIIMTHBIX
HHIIOTCIITATPHCHOB 1 onpe/ie/ieHe (PaKTOpPOB, OTBEUAIOUMX 32 NOABICHHE B HUX
creunpuuecko peakunonnoii cnocobHoCTH;

= Pa3paboTKy OpHIMHANBHBIX METOAOB CHHTE3a EKTPOHOACPULUTHBIX
UHICIOTCNITATPUCHOB 1 cuHTe3 Ha ochose [MII wu MOJIYYEHHOrO W3 HEro
HHITIOTEnTaTpiennaa - kaius  pasHooOpasueix  kapbo-  u I'eTePOLMKIHYECKUX
COC/IMHEHMH;

- OOHapyeHHbIe HeOObIuHbIE peakunu azocoueranus [ ML ¢ monamu apui- u
LUHKIONPONHAHA30HUS,  CONPOBOKAAIOUIMECS NEPErpyrniupoBKONR  MEPBUUHbBIX
MPOAYKTOB  asocouetannss B N-3ameiluenubie  3a,7a-AMrHapoOMHAA30reNTa-
KapOOKCcHIaThI, MPUTO/IHBIE Juist reHepupoBaHus
ApHI(METOKCHKAPOOHWIT ) HUTPHIIMM HHOB:

- paspalotanublii NPOCTOI M yAOGHBIH OAHOCTAAMIHBIN CHHTE3 3aMEICHHBIX
H30XHHOI0HOB - pH 3aBucuMbIX ryopectieHTHBIX KpacHTeIeii.

OKCNEPUMEHTAIbHAS  YaCTh JAMCCEPTALMH COACPIKHT MOAPOOHBIE METOAMKH
CHHTC3a  BCCX BHOBb MMOJYYCHHBIX COEAMHEHHMH, OYeHb MHOTHE TOJYHYEHHBIC
COC/IMHCHHA  OXAapakTEepU30BaHbl  JIAHHBIMH  PEHTICHOCTPYKTYPHOrO  aHaiIH3a.
JlOCTOBEPHOCTB  1MOJIYYCHHBIX PE3yJIbTATOB M BHIBOAOB 0OOOCHOBAHA MPHMEHEHHEM
KOMILICKCA ~ COBPEMEHHBIX  IKCINEPUMEHTAIBHBIX  (DH3MKO-XHMHUYECKHX  METO/10B.
CrpyKTypa U cOCTaB BCeX BHOBb MOIYUEHHBIX COC/IMHEHMI MOKET CUMTATHCS HALCHKHO

JIOKa3aHHOM.

Huccepraums JILH. Tlnatonosa BbinojHeHa Ha BBICOKOM IKCHEPHMEHTATLHOM H
Hay4YHOM ypoBHE. Pesynprarel auccepranuonnoii paborst onyGnukosansi B 21 crathe B
PELCH3HPYEMbIX HAYUHBIX JKYpHAIAX, BHECEHHbIX B [lepevens skypHanos n u3nanwmii,
pekomenaosannpix BAK Pocenn juis onyGnukosanus pe3y.rma1fon JUHCCEpTaLHii.
Paznuunpie yactu paboThl HEOAHOKPATHO AOKIA/BIBAIMCH HA HAYUHBIX KOH(DEPEHIISX.

Aptopedepar v nyOJaMKaMKM B MOJHOH MEpe OTPAkKAIOT OCHOBHOE COJACPKAHNE

JAHCCEPTALINH.
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PaGora npakrtnuecku sumena METO/IMNECKHX, IKCTICPHMEHTAIIBHBIX H CEPBE3HbIX

OpopMHTEALCKUX  HesocTaTKOB. Tem HE MeHee, no pabore umeroTes HEKOTOpbIE
HACTHBIE 3aMEUaHMs U BONPOCHI:

I. Yem MoxHO 06BSCHUTS pernocesnekTuBHoCTh 0OOpasoBanns coeaunennii 14a,
16 u 18? He na6monaercs i o0pasosanus BToporo peruonsomepa xors Obl B KauecTse
MHHOPHOTO, BO3MOMKHO, OH NPUCYTCTBYET B PCAKIMOHHON CMECH M OTAesIeTes npu
OYHCTKE NMPOYKTOR?

2 Ha A 111 YKa3blBaeTcs, 4To npu IEKTPOOKHUCIIEHHH
renra(memxcuxap6ouun)uumoremamueuuaa KaJlusi B alleTOHUTPUIIC MHTEHCUBHOCTD
MICPBOTO MMKa OKUCIIEHHST PUMEPHO B J1Ba pasa MEHbIIE OZHOYIEKTPOHHOTO YPOBHS, €
4€M 3TO CBsi3aHO?

3. LlenecooGpa3Ho ObL110 ObI MpUBecTH B pabote jianHpie 0 TOM, KaKum obpazom
IPOBOINIIN BBIpALUMBAHUE KPUCTALIOB uisi PCA.

4. B macc-cnexrpax mis HCKOTOPBIX W3 MOJYYEHHBIX COEJAMHEHMIT B KauyecTBe
XaPAKTCPUCTHYECKUX MPUBE/ICHBI TTHKH HOHOB [M+Na], toraa kak » apyrux cayuasx —
[M+H]". B uyem MPUYHHA TAKUX OTIMYMIi?

= B IKCIIEPUMEHTAIBHON YacTH npu OIUCAHUU MPOLIEAYPbI
XpomaTorpauposanus He BO BCeX Ciyuasx ykasaubl Ry Beiaensiemsix (pakimii, yto
OCOOECHHO BaXKHO, €C/IM BBIACISEMBIX COENHEHMUI HECKOIBKO.

YKa3aHHble 3aMeuaHHs He UMEIOT NPUHUMITHAIBHOTO XapakTepa M HE CHHIKAIOT
OOLLYIO BBICOKYIO OLEHKY AuccepraunonHoi padorsr J[.H. [Tnaronosa. Pesynbrarsi,
[TOTTYYCHHBIC IMCCEPTAHTOM, UMEIOT CYIUECTBEHHOE 3HAYCHHE. Hucceprauns apasercs
Hay4HO-KBaIM(UKALMOHHONW  paboTOl, B KOTOPOH  aBTOPOM HA  OCHOBAHHH
BBITTOHCHHBIX MCC/IC10BaHui pa3paboTaHbl TEOPETHUECKHE MTOIOKEHMS, COBOKYITHOCTh
KOTOPBIX MOMKHO KBAIH(MIMPOBATH KaK HAYYHOE AOCTHIKCHHE B o01acTH XHMHH
UMKTHYCCKUX  TI0JIHCHOB, BKJIIOYas MX CHHTE3 W CelEKTHBHBIC XHMHUYECKHE
TpaHc(opMalMK, a TAKIKE OPraHUYECKOH XUMHHU B 11EJIOM.

Taxum obpasom, auccepraunonnas padora [Tiaronosa Hmutpus Hukonaesmuua
Ha Ttemy «HOBBIH KIIACC CTABMIIBHBIX AHTUAPOMATHUECKHUX
AHHUOHOB HA OCHOBE DJIEKTPOHOAE®UIIUTHBIX [NOJIH3AMENEHHBIX
IIMKJIOTETITATPMEHOB:  CUHTE3, CBONCTBA H  XHUMHYECKHE

[IPEBPAIIEHUSI», npeacrasnennas na COUCKaHHE YYEHOH CTerneHu JIOKTOpa
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XHMHYECKHX HAyK 1o cneunaastocetn 1.4.3 — OpraHuyecKas XuMusi, YAOBJICTBOpsiCT

BCEM TPeOOBAHUAM (B TOM YmCiE 11. 9), NPEABABIACMBIM K JIOKTOPCKHUM JIMCCEPTaliMsM
«llonokennem o npucyxaenun yueupix creneneiiy (yreepacieno Ilocranosnennem
[lpasurensersa PO or 24.09.2013 r. No 842 ¢ wusmenenusmu [TocTaHOBICHMiL
[lpasurensersa PO or: 21.04.2016 r. No 335: 02.08.2016 r. No 748; 29.05.2017 r. Ne
650; 20.03.2021 r. Ne 426; ot 11.09.2021 r. No 1539), a e¢ asrop — Ilnaronos JImutpuii
Hukonaesuu 3aciykusaer npucyikienms YUEHOH CTENEHU JIOKTOPa XMMHYECKMX HAYK

1o crneunansioceTn 1.4.3 —oprannueckas xumus.

Odmumansueiii onmnonent:

JAOKTOP XMMHYECKHX HayK
npodeccop kadeapsl OpraHnuecKoit Xumum
Xumuueckoro pakynasrera MI'Y umenn M.B. Jlomonocosa

% Enena Kumosna benorinazkuna

H.0. nexana Xummnueckoro dakyiibess
MI'V umenn M.B. Jlomonocos
JUXH. '
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®I'BOY  BO  «MockoBekuii  rocyaapcTBennblii  yHuBEpeHTET  Mvenn  M.B.

Jlomonocosa», Xumuueckuii pakyasrer
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