O13b1B
O0pHUHANLHOIO ONMOHEHTa
Ha TuccepTanuoHHyIo paboty BykpeeBoii TaTbanbl Biaagumuposnbi
«Ynpasienue CTPYKTYPOii H CBOHCTBAMH KaNCy.1 H YacTHN «AAp0o-000109Ka»
Ha OCHOBE MOJIM3JIEKTPOIMTOB NPH UX KOJLIOHIHO-XHMHYECKOM CHHTE3e»,
MPEACTABJECHHYI0O HA COMCKAHME YYEHOH CTEeNeHH MOKTOpa XAMHYECKHX HAYK
no cnennaasHocTd 02.00.11 — xoouaHast XumMust

Mucceprannonnas pa6ora Bykpeesoit TaTbsiHb BltaIMMEpPOBHEI IOCBSIIEHa
Pa3BUTHIO KOJLTOHIHO-XMMHMYECKHX TIOXO0B Uil (DOPMHUPOBAHUS HOBBIX THIIOB
KOMOMHMPOBAaHHBIX MUKPO- 1 HaHOCHCTEM — KaIlCyJI M 9aCTHLI «SIAp0-060I09Kay —
Ha OCHOBE MOJIMAIEKTPOIUTHBIX KOMILIEKCOB. B mociieinee Bpems Takue crcTeMb!
BBIBIBAIOT OOJBLIOH HHTEpeC BCIENCTBHE HX OHOCOBMECTHMOCTH 1 IIPOCTOTBI
MOMyYeHUs. bBHOCOBMECTHMBIE KaICylbl HA OCHOBE MTOJIABIIEKTPOJTUTHBIX
KOMIIIEKCOB pacCMaTPUBAIOTCS Kak NEPCTIEKTHBHbIE YHUBEPCAIBHbIE IUIAT(QOPMEI
AL a/IPECHOM JIOCTaBKU DAa3iHYHBIX JIEKAPCTBEHHBIX npenaparoB. bonsmioi
BBIOOD  NPHPOAHBIX M  CHHTETHYECKMX TIOJIU3IEKTPOJIMTOB  OTKPBIBAET
HCOTPaHHICHHBIE BOSMOXHOCTH I10 HAalPABIEHHOMY KOHCTPYHMPOBAHHIO KAIICYII ¢
PasmMYHBIMM  cBoMCTBaMH. [lpum oToM 3amada ympaBieHus  cBoifcTBamMm
TIOJIASIEKTPOJUTHBIX KallCyJl He SIBIISIETCS TPUBUAIBHOM M HEe CBOAUTCS TONBKO K
TIOVICKY OTBETOB Ha ()yHJAaMEHTAJbHBIE BONPOCH O BIUSHUM XUMHYECKOLO
CTPOCHHS MOMMINIEKTPOIINTOB Ha CTPYKTYPY U CBO¥icTBa Kancyn. Takum o6pasom
AuccepTaunoHHast pabora bykpeesoii T.B. HeCOMHEHHO SIBIseTCS aKTyaJIbHOM, T.K.
pacInpseT BO3MOXHOCTH METOJa IOCIONHOH afcOpOLUK TTOIUDIIEKTPOIHTOB Ha
KOJUIOMIHBIX 9YaCTUNAX pPa3dYHOM TNPUPOABI Uil CO3JAHHS MHOIOCIIOMHEIX
Karcy.1 1 JaCTUL «Sap0-000/104Ka» C yIpaBIseMbIMU CTPYKTY PO H CBOKCTBAMM.

Bonree  Toro, pneranmsHoe  W3yueHue IIPOIecCOB  MoAUpHKaIUU
TOJISTIEKTPONUTHEIX  KallCyJl Pa3iuYHBIMH KPacHTEIsSIMH H HAaHOYACTHIAMHU
TO3BOJIMIIO aBTOPY CHOPMYIHUPOBATH HAYYHO-METONONOTHIECKHE TOMXONbI IS
LI€ICHANpPaBIeHHOr0 paspyIIeHus: 000JI0YeK Karcya BO3AEHCTBHEM Ja3epa, He

MOBPEIKAAIOMIAM  OHMOJOTHYECKME TKAHM, YTO yOeIUTEIbHO MOKA3bIBAET



TPaKTHIECKYIO 3HAYMMOCTh PabOThl. ABTOPOM BIIEpBEIE IIPEJUIOXKEH U peali30BaH
IOAXON K MHKAICyNHPOBAHUIO 3MYJNIbCHH IyTeM CaMoCOOpKH  aM(pUPUIBHBIX
MOJICKYl Ha TpaHMIle pasjena XHAKEX (a3 ¢ NOCTIeAYIOINUM TIOCIORHBIM
HaHECCHHEM  IONMANETPONUTOB. Briepsrie monyuens KalCyJasl Ha OCHOBE
IMynbcuit [THKepUHTra U IONMANEKTPOIUTHEIX CIIOEB.

Huccepranus T.B. BykpeeBoii npeznctaBinsier coboii JIOTHYECKH IIEeJbHBIM
Hay4HBIH TPy, COCTOUT W3 BBEJCHUS, TPEX TJaB U BBIBOJOB, COHmEpKUT 233
CTpaHulbl, 76 pUCYHKOB, 5 Tabmur u 307 CCBUIOK Ha HCIIOJIb30BaHHYIO
narepatypy. Pabora u3noxeHa SCHBIM M TPaMOTHBIM Hay4YHBIM $3BIKOM, B Heil
IIPE/CTABIIEHO GONBIIOE KOIMYECTBO SKCIIePHMEHTATBHEIX JAHHBIX, BBITIOJTHEHHBIX
Ha BEICOKOM Hay4YHOM ypOBHE.

Bo BBesiennu aBrop Gopmymupyer mens u 3anaunm paboTEl, 000CHOBEIBaET
dKTyalbHOCTh, HAYYHYIO HOBU3HY M IIPaKTHYECKYHO 3HAYAMOCTB, 4 TaKKe
TIPHBOJMT OCHOBHBIE ITONI0XKEHNS, BBIHOCHMBIE Ha 3aIIUTy.

FnaBa 1 cocTouT U3 Tpex paszelioB u MOCBAMEHA OMUCAHKIO IIOAXOMOB JJIsI
TIOTydEHHs KallCy]l C PperyIupyeMbIMH CBOMCTBAMH METOIOM IIOCIONHOrO
HAHECCHUS IPOTUBOINONIOKHO 3apSUKEHHBIX TOJUIEKTPOIUTOB HA KOJLIOMIIHBIC
JacTHUBL. B mepBom pasmene mokazamo, uto CKOPOCTBIO  OHOpa3IOKEHUs
MHOTOCJIOMHBIX KalCyJl MOXXHO YIpaBIISTb, KOMOMHUDYS MOpPSJOK HaHECEHHs
6HOpa3ilaraeMbIX U CHHTETHYECKUX (HeGHopasTaraemMsIx) MOMMANEKTPOIUTOB. Bo
BIOPOM  pasfieNie pacCMOTPEHBI METOIBI CO3MaHUS KarlCyl Ha SMyJIBCHSIX,
CTaOMIM3MPOBAHHBIX aMQUGHIBEHEIME MOJIeKYyJIaMH Opomuia
auponenaumerunammonust (LIOJIAB), u mpomeMOHCTPUpOBAaHA BO3IMOXKHOCTD
PeryIupoBaTh  B3aMMOJCHUCTBHE 3MYIBCHOHHBIX KAINCYI C MOJEIbHBIME
KJIETOYHBIME MEMOpaHAMU M JKUBBIMH KIETKAMH IIPOCTHIM H3MEHEHHEM 3apsaa
TMOBEPXHOCTH Karcyil. Tperwii pasmen mocBsileH paspaGoTke KarCyl Ha OCHOBE
smynbcuit 1lukepunra, crabunnsuposansex gacturamu TiO,. ITpu 3Tom ocoboe
BHUMaHU® Y/ICNICHO BOIIPOCAM yCTOMYHMBOCTH (POPMHUPYEMBIX CHCTEM.

l'naBa 2 jmcceprauvonHol  paGoTHI  mOCBSmIEHA OPUTMHAIBHBIM

Pe3yIIbTaTaM UCCIIeJOBAHNA MO YIIPaBIAEMOMY MEPEMEIICHHUIO U JUCTAHIIHOHHOMY
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BCKPBITHIO NOJIMIICKTPONUTHBIX 000J104eK Karncyil. [TompobHo mposenen amaims
ABYX TIOAXONOB IUIA «3aTPy3Km» 0OOONIOMEK KallCyl — aJcopOIMs yXKe TOTOBBIX
HaHOYAaCTHI( Ha MOJIMAJIEKTPONMTHBIX 060/I0UKax U CUHTE3 in situ. Ha ocHOBaHMH
TIPOBE/ICHHBIX HCCIICIOBAHUM MPEVIOKEHO HCIIONB30BATh METOJ ancopOuuu
MHIUBANYANIGHBIX  HAHOYACTHIl, HMMEIOMMX  COOTBETCTBYIONIYIO II0JIOCY
TIOTJIOIICHHS. U YYBCTBUTEIBHBIX K JIa3€pPHOMY H3IyYEHHIO C JUIMHON BOJHEI B
OKHE  M[pO3pauyHOCTH  OMOTKaHed, Ui  JUCTAHIHOHHOTO BCKPBITHS
MOJIMJIEKTPONIUTHBIX KarICy.I.

JleTanbHO INpoaHANM3MpOBAaH CHHTE3 in  situ HaHOYacCTUIl cepebpa
HEMOCPE/ICTBEHHO Ha MOJIMANIEKTPOIUTEIX 000I0YKaX C HCIONB30BAHMEM PEaKLUK
cepeOpsiHoro  3epkana. IIpenoxeHs! u peanu30BaHbl CIIOCOOBI  CO3aHUS
MarHuTHBIX KariCyl C HUCIOJIb30BaHHEM aJICOpOLIMM HAHOYACTHII MATHETHTA HA
TOMHOJIEKTPOIIUTHBIX O0OIOYKAX, & TaKKe in Situ-CHHTe3 HAHOYACTHI[ OKCHIOB
Kenesa.

B Tsnase 3 onmcaHo KOHCTPYHpOBaHHE UHTEPECHBIX CHCTEM JUIS
VHTPAHA3albBHOM  JOCTaBKM  ()YHKUMOHANBHBIX  BEIIECTB HA  OCHOBE
HaHOCTPYKTYPHPOBAHHBIX MUKPOYACTHIL «s/1po-060i0ukay. [Ipu 31oM moapo6HO
HCCIIENI0BAHbl OCOOGSHHOCTH CTPYKTYPHI HacTUI-silep W3 KapGoHaTa KaJIbLIMs,
3aKOHOMEPHOCTH WX 3arpy3KH M BBICBOOOXICHMS Ui psina (yHKIHOHAIBHBIX
BEILECTB, IIOATBEPX/ICHA UX 3P (HEKTUBHOCTE B in Vivo-dKCIIEPUMEHTaX. ITa JacTh
PabOTBl, HECOMHEHHO, HMEET BHICOKYIO TIPHKIAAHYIO 3HATHMOCTb, H IpUBEIEHHBIE
pe3ynbTaThl B Ommkaiiilee BpeMs MOTYT HaliTH peallbHOE IIPUMEHEHUE B
MEIUIMHCKHUX pa3paboTKax.

B pesynbrare TmaremsHOro amanusa momydeHHBIX 3KCIIEPUMEHTATBHEIX
pe3yJIbTaTOB aBTOPOM YCTaHOBJIEHO CIEAYIOLIEE:

- CKOpOCTh Ouojerpaganun o6onoYex, CHOPMHUPOBAHHEIX TOCIOMHOMN
ancopOLyedl  MONMBNEKTPONMTOB,  3aBHCMT  OT  IOPSAKA  HAHECEHMS
OmopasaraeMbIX U HEGHOpPa3/IaraeMbIX GHCIIOEE;

- YCTOHYMBBIE KaIlCyJbl MOTYT OBITH CO3/aHBI IyTeM CaMOCGOPKH ClIOs

aMuQHILHBIX MOJIEKYII HIIM 9aCTHYHO THAPO(GOGH30BaHHBIX HAHOYACTHIT AHATA3A
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Ha TpaHWLE pa3/iena XKUAKAX (a3 IpsIMBIX SMYIbCHIL ¢ TIOCIIEAYIOINEN MOCIOWHOM]
afcopOuKell MONHIIEKTPOINTOB;

- PeTylpyeMas arperauus I1a3MOHHO-PE30HAHCHBIX HAHOYACTHII TIPH KX
JNIEKTPOCTATHIECKOH ancopbuuu u3 301 sBIseTCS (BGEKTUBHBIM CIOCOGOM
MOIMQUKALMH TONHIIEKTPOIUTHEIX KaICyll VISl JUCTAHIHOHHOLO paspymeHus
o0oJyiouek 1on neiicTBHEM JIA3€pHOI'0 HM3ITYYECHHUs] C IJIMHOM BOJHBI B IIOJIOCE
MIPO3PaYHOCTH OHOTKAHEIH;

- CIPYKTypa OGOJOYKHM HAHOKOMIIO3UTHEIX KaIlCyl, dbopmupyemBIx ¢
HCIIOJIE30BAHUEM in Situ-CHUHTE3a HAHOYACTHI] cepebpa peakiueit cepe6psiHOro
3€pKalla, 3aBUCHT OT MOP(ONOTHH 4YaCTHL-SAEP, Ha KOTOPBIX dbopmupyrorcs
000JIOUKHM KaICyJ1, BpEMEHH PeaKiiu U TeMIIepaTyphl PEaKLUOHHOM CMECH;

- CHHTE3 MArHWTHBIX HAHOYAaCTUIl METOJOM XHMHYECKOH KOHIEHCAIUM
ABYX- M TPEXBAJCHTHOIO Kejle3a in situ Ha 0OONOYKAX TMONUAIEKTPOIUTHBIX
KarcyJI II03BOJISIET TOJNYYUTh KalCyJbl ¢ CyleplapaMarHUTHEIMA HaHOYAaCTULAMH
B COCTaBe 000JIOYKH;

- MHKPOKOHTEHHEPEI U3 IIOPUCTBIX YACTHI BATEPUTA H TIONHIIIEKTPOIHTHON
000704KM  Gmarozapsi  BO3MOXHOCTH  BBICOKOM  CTEIeHH 3arpy3Ku
(YHKLHOHANBHBIMU BEIIIECTBAMH, & TAKXKe II0 PE3yIbTATAM i ViVO-TECTOB MOTYT
OBITH MEPCIIEKTHBHBI B KAYECTBE CPEJCTB HOCTABKH IIEJIEBBIX COCIUHEHHI B
LCHTPAJILHYIO HEPBHYIO CHCTEMY.

Taxum obGpaszom, mepexozms k obmeit oneHku paGoTEHI, CIIeIyeT OTMETHUTh,
9TO aBTOPOM TMpoBeAcHa Oonbimas paboTa MO HCCIEIOBAHHIO Karcyur,
00pa3sylOIUXCS TPU MOCIONHOM HAHECEHWH IIPOTHBOIOJNOXKHO 3apsOKEHHBIX
HOJIMBNIEKTPONIATOB Ha «sapa» pasiuyHOd Ipupoxsl. [Toapo6HO HccitenoBaHbI
CBOWCTBA OOpAa3yIONUXCA KalCyl W TPEIONKEHHl HMHTEPECHBIE MOMXONEI IS
AUCTAHIIHOHHOIO BCKPBITHS WX O0OJOYEK M YIPaBISEMOro IEpeMEIIeHHUS.
[Tonmy4eHHBIEe pe3yIbTaTEl MMEIOT He TONBKO (yHJaMEHTATBHOE, HO 1 IIPHKIAIHOE
3HA4YCHWE M HECOMHEHHO MOIYT OBITh MCIIONB30BaHEl I CO3IAHUS HOBBIX
niaropM /Ui aJpECHOM JIOCTABKM JIEKapCTBEHHBIX CpeacTB. Hayumbie

TIOJIOXKCHKS, BBIBOJIbI M PEKOMEHIaUWH, CHOPMYJIHPOBAHHBIE B IWCCEPTALUH,
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ABILIIOTCS.  JIOCTATOYHO  OOOCHOBAaHHBIMHY, JOCTOBEPHOCTh  IOJYYEHHBIX
PE3yJBTaTOB HE BBI3HIBAET COMHEHHIA.

Pabora npencrasnser coGoii 3aBeplIeHHoe uccnenosanue. [lo pesynbraram
pabotel omy6nukosano 40 crateii B KypHanax wm3 cmucka BAK, B xotopex B
TOJIHOH Mepe OTpasKeHbI Pe3yNbTaThl, M3JIOXKEHHEIE B AUCCepPTallMOHHON paborTe.
IIOJIy9€HO IBa POCCHUMCKUX IIaTEHTA.

Honoxcemm, BRIHOCUMBIE Ha 3aIlUTy, MOJHOCTHIO OTPAXAIOT OCHOBHEIC
PE3YJIBTATEl  TUCCEPTAIMOHHOIO HccienoBanus. CelaHHBle HAa OCHOBAHHHK
OKCIICPUMCHTANBHBIX ~ PE3yJbTaTOB  BBIBOABI HE  BBI3BIBAIOT  COMHEHMIL.
ABTOpedepaT naeT noaHOE MpeCTaBIeHHE 0 CONCPIKaHHMHU TUCCEPTAIHH.

Ilpu obmeli monoxuTenbHON oOlEHKe paboTBl CTOMT CHENaTh HECKOIBKO
3aMeYaHuH.

l. B 1uccepramym  momHOCTEIO OTCYTCTBYIOT  XapaKTE€PHCTHUKH
MCTIONIE3YEMBIX ITOJIUIIIEKTPOIMTOB, HE NPUBENCHBI UX XUMHUYECKHE (GOPMYIBI U
MOJIEKYJIIPHBIE MACCEI.

2. CuHTe3 Kamcyn Ha OCHOBe IIPOTUBOIIONIOXHO  3apSXKEHHBIX
TOJISICKTPOIUTOB  ONMCAaH JIOBOJBHO IMOBEPXHOCTHO, XOTS aBTOp B paGoTe
UCIIONIb3yeT Kak CUJIbHBIE IIOJIU3JIEKTPOJIUTEI (xnopuz
NOJTA AU TUME TUITAMMOHHS, TUJIPOXIIOPUL IOJIMAJUTUIIAMHUHA u
IOJIMCTUPONICYTBGOHAT HATPHS), TaK U ciiabblie (omu-L-aprunus, nmonu-L-mu3uH,
[ONTUITyTAMUHOBasE KucioTa). O6pa3oBaHHEe MONMAIEKTPONHTHBIX KOMIIIEKCOB
MEXy ~ CHIBHBIMM  TIPOTMBOMNOJIOXHO — 3apSDKEHHBIMH  OJHUBJIEKTPOIHTAMU
HYBCTBUTCIIBHO K WMOHHOH CHIe pacTBOpa, B TO BpeMs KakK KOMILIEKCHI,
00Opa3oBaHHBIe CIAGBIMK IIPOTHBOIONOKHO 3apsHKCHHBIME  TIOJIU3JIEKTPOIUTAMH,
4yBCTBUTENIBHBI K PH 1 HOHHOM cuite pacTBopa. XOpOIIO H3BECTHO, YTO H3MEHSS
5TH IapaMeTpbl, MOXHO YIPABIATE I[UIOTHOCTBIO (PBIXIIOCTBIO) OGPa3yIOIHUXCS
TIOJIM3IEKTPOIATHBEIX  CIIO€B MPW WX THOCIOHHOM  (OpPMHMPOBaHMH. ITH
0COOEHHOCTH  0OOpa3oBaHMs KOMIUIEKCOB HA  OCHOBE IIPOTHUBOIIONIOXKHO
3apsDKCHHBIX MOJU3JIEKTPOIUTOB UTHOPUPYIOTCS IPH OOCYKASHUM Pe3yJbTATOB,

IIOJIy94eHHEIX B paboTe.



3. B I'nase 1 (pazgen 1.2) NP 00CYXIEHHH B3aHMOZCHCTRHS MOMHAHMOHA
(monmuctuponcynsonara HaTpus) co ciroem aMQuQUIBHEIX MOeKyn Gpomuna
AunfofenunanmetniamMmmonns  (JJOJAB), xoTopsle CTaOMIIMBUPYIOT MacIsHOE
AP0, aBTOp HE pacCMaTPUBAECT BO3MOXKHOCTH OGPa30OBaHUS MacjI0pacTBOPUMBIX
NOMMMEDP-KOIUIONIHBIX  KomIutekcoB  [ICC/JIONIAB, KOTOpBIE  CIIOCOOHBI
COMOOMITU3NPOBATE MACIISHHYIO (a3y.

4. B I'naBe 2 ma3MoHHO-pe30HAHCHEIE YacCTHIbl (HAHOYACTHUIIBI 30J710TA M
cepebpa) BBOAAT B cOCTaB TIOJIUBJIEKTPONUTHEIX 000JI0YeK s obecredeHus
YBCTBUTCIILHOCTH KalCyJl K JIa3ePHOMY H3JTy4YeHHIO. ABTOp yKa3bIBAET, YTO TAKHE
paboTh! OBLIN U JI0 HONYYCHHBIX UM PE3yNBTAaTOB, HO HE IPUBOIMT COIIOCTABICHHUS
CBOHX IAHHBIX C IMEIOLIMMHUCS B JIATEPATYPE.

5. BaxHeIM  cBoiicTBOM MMOMUAJIEKTPOJIUTHEIX ~ obonouek st
MHKAIICYJTUPOBAaHUS (YHKIMOHAJIBHBIX BEIIECTB SBISETCS WX IIPOHUIIAEMOCTb,
KOTOPO# MOXXHO YTIPABJISITh IIPOCTEIM U3MEHEHHUE PH Wi HOHHOM CHITBI pacTBOpa,
W3 KOTOpOTO HAHOCATCS CJoM monudnextponuta. K coxanenwro, B paGote
OICYTCTBYIOT JaHHBIe 1O BIMSIHMIO PH W HOHHON CHIBI HAa IUIOTHOCTE
TIOJIMB3IEKTPOJIUTHBIX 000JI0UeK U X MPOHUIIAEMOCTb.

6. B I'mase 3 (1. 3.3) mpomeMoHCTpHPOBaHO, YTO CHHTE3WpPOBAHHEIE B
paboTe MOPHCTEIe HEOPraHWYECKHe YaCTHIbl W YACTHIIEI «AOp0-000JI0YKa» HA UX
OCHOBE  XapaKTepHU3yIHTCSs OBICTPHIM  BBICBOOOXKIEHHEM  alCOPOGHPOBAHHBIX
BEILECTB 3a KOPOTKHM Iiepro Bpemenu (10 10 MuH), u s 3tux cucrem 100 %-e
BBICBOOOXIEHHE BEIECTBA MPOMCXOIUT TOJBKO B OTHEIBHBIX ciyqasix (puc. 66,
698, 7la). BosHukaer BOmIpoOC, CBA3aHO JIM  HEMOJHOE BEICBOOOXIeHHE
BKJIIOYCHHOI'0 BEIIECTBA C €T0 aKTUBHBIM B3aMMOJEHCTBHEM C HOCHTENIEM M KaK
9TO MOXET CKa3aThCAd Ha (DYHKIMOHAIBHBIX CBONHCTBAX HOCHTEISA?

OtTMeveHHEIE 3aMe4YaHHMs He 3aTParvBalOT 3HAYAMOCTH ¥  OCHOBHEBIX
BBIBOJIOB JIUCCEPTALIMOHHOrO uccienosanus. [To akTyanpHoCTH, HayuHO HOBH3HE,
00bEMY H YPOBHIO BBINOJHEHHBIX WCCIIEI0BAHMIA JUCcepTalioHHas pabora
«YTIpaBJieHHEe CTPYKTYpOH M CBOMCTBAMM KAIICYT M YACTHIL «A1po-000JI04Ka» Ha

OCHOBC IIOJIHJICKTPOJIUTOB MIPH HX KOJUIOHWIHO-XHMHUYECKOM CHHTE3E)» MOJHOCTRIO
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COOTBETCTBYET BCeM TpeOoBanusM 1. 9 «Ilomoxenus o NOPSIZIKE TIPUCYKICHHUS
YICHBIX  CTENEHEH»,  yTBEPXKAEHHOTO  ITOCTAHOBIECHUEM IIpaBuTenscTBa
Poccuiickoit ®eneparmu ot 24.09.2013 Ne 842 (pen. ot 28.08.2017). Huccepranus
ABJIICTCA  3aBEPIICHHBIM HAYYHBIM HCCICHOBAHUEM, MOCBSIIEHHBIM PEIeHHIO
OJIHOH M3 aKTyalbHBIX IPOGIEM KOJIOUTHON XUMUM — paspaboTke KOJIOMIHO-
XHUMITICCKAX TOJXOL0B K CO3JIaHHUIO TMOPHIHEIX HAHOCTPYKTYPHPOBAHHEIX CHCTEM
C PEryllupyeMbIMH CBOMCTBAMY, MPEACTABISIONNX 3HAYMTEILHELE HHTEpPEC KakK ¢
(yHIaMEHTaNbHOM, Tak M NPHKIATHON TOYeK 3peHust. ABTop paGoTsl — Bykpeesa
Tatesina BnaaumupoBHa, HecOMHEHHO, 3aCIIy)KMBAeT MPUCYXKICHUS YYEHOH
CICICHH NIOKTOPa XUMUYECKHX HAyK M0 cnenuansuoctu 02.00.11 — kommommras

XHUMU.

Odurmaneaelii onmoxenT
3aBEeYIOLIMH KadeIpoit KOJIONIHOM XUMUK
MI'Y umenu M.B. JlomoHoCOBa

JOKTOpP XHMHYECKHX HAYK B.I'. Ceprees

CepreeB Bnagumup I'neGosuy, JAOKTOp XUMHUYECKUX HAYK IO CIIEHUATBHOCTH
02.00.06 — BEICOKOMOIEKYISPHBIE COEUHEHHS, npodeccop

DeflepaTbHOE  TOCYJAPCTBEHHOE GHOIKETHOS 00pa3oBaTeNlbHOE  yUpeKICHHE
BBICIIETO 00pasoBaHusi «MOCKOBCKMA TOCYNapCTBEHHBI YHHBEPCHTET HMEHH
M.B.JIomoHOCOBaY

Anpec: 119991, Mocksa, Jlenunckue ropel, fom 1, crpoenue 3, I'CII-1, MI'V,
XUMUYECKUN (aKyIbTeT
Tein.: +7(495)9391031

E-mail: sergeyev@genebee.msu.ru
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