OT3bIB
oHIHATBLHOIO ONMOHEHTA
Ha gaHccepranuio  Mopoikosa Ineba BsiyeciaBoBHYa Ha  Temy:
«Pennkansyemoie ¢GoTokaTaIH3aTOphl Ha OCHOBe KommJekcoB pyTenus(Il) ¢
dochonarzamemennpiva  1,10-penanTponnnamu», NpeacTABIEHHYI0O Ha
COHCKAHHE YYEHOH CTeNeHH KaHAHAATAa XHMHYECKHX HayK o
cnennajsibHocTaAM 1.43 - Opranudeckas xumuga H 1.4.8 — Xumus

ATEMEHTOOPraHH4Y€CKHX COeIHHEHHH.

Ipoucxondmee B mocieaHue roasl 6ypHOe pa3BUTHE (HOTOKATATHTHYECKUX
peaklMii Ha HallMX IJla3axX KaYeCTBEHHO MEHSET METOHOJIOTHIO OpraHMYeCKOIo
cuHTesa. [lonobHOE H3MEHEHHE MOXKHO CPaBHUThH C BHEAPEHHEM B OPraHMYECKYIO
XHMHIO METAJNIOKOMIIJIEKCHOIO Karaju3a B KOHIIE IPOILIOro Beka. PoToKaTaiu3
MIO3BOJIAET B MATKHUX YCJIOBUSX IMOJ AEUCTBUEM BHIWUMOIO CBETa OCYIIECTBIIATH
NpeBpaIlEHHs, 3a4aCTyl0 HEBO3MOJXKHBIE B YCIOBHUSX TPAJAWLIMOHHOW aKTHBAIHH
opraHu4eckux cybcrparoB. KiloueBBIM YYaCTHHKOM STHX IIPOLIECCOB SBIISETCS
¢boToKaTaNnU3aTOp — OpraHudecKoe HIH METAIOKOMITJIEKCHOE COeIHHEHHE,
KOTOpO€, Tepexolis B BO30YXKIEHHOE COCTOSHHE IIPH TONIOIMIEHHH BHIAUMOIO
cBeTa, OOecrednBaeT MPOTEKaHHe peakUWHd. AKTHBHOCTh (OTOKaTalnu3aropa B
3aJaHHOM IIPEBpAIICHHH OIpeJesiseTcsl MHOTUMH (hakTopaMu, cpead KOTOPBIX
K03¢)HUIMEHT TOIIOMEeHHs] B BUAUMON OOJIaCTH, mapaMeTphbl JIOMHUHECLEHLIUHY,
OKHCJIMTEJTbHO-BOCCTAHOBHUTEJIbHBIE TTOTEHIIMATE B OCHOBHOM H BO30YXAECHHOM
COCTOSIHMSIX, BpeMsl JKH3HH BO30Y)KIEHHOTO COCTOSHHSA. JTH MapaMeTPhl MOXXHO
TOHKO HaCTPaWBaTh C MOMOIIBIO BbIOOpa THNA (OTOKaTaIu3aTopa U BapbUPOBaHHUs
nepruepHIECKOTO 3aMelIeHHs B eTo CTpykType. C NMpUKIagHOW TOYKH 3pEHHUs, HE
MeHee  Ba)XHBIMH  MNPEACTABIAIOTCA W [PaKTHYECKHE  XapaKTEPUCTHKH
¢doTokaranu3aropa, Takie Kak (OTOCTaOHMIBHOCTD H PELUKIN3YeMOCTh. C yueToM
CKa3aHHOTO BBIIIlE, co3laHHe 3(hGEKTHBHBIX M MPaKTHYHBIX (POTOKATAIU3aTOPOB
SBISETCA AKTyaJbHOH Npo0OieMol, Haxomfllelcss Ha CTblkeé OPraHUYECKOH,

BHeMeHTOOpFaHquCKOﬁ, (i)I/I3I/I‘-IeCKOI7I XHMMHH H KaTajllru3a.



HuccepranuonHas pabora MoposkoBa I. B. TecHo cBs3aHa ¢ 3ToM
npobnemarukoii. KimoueBoil uaeeit, npeayioxeHHOW M pealn3oBaHHOM B pabore,
SBJIAETCA BBeleHHEe (OCHOHATHBIX TpyNIl B CTPYKTYpPY (eHaHTPOIHHOBOIO
aHallora OJHOro M3 Haubonee MIMPOKO IPUMEHSEMBIX (DOTOKATaJH3aToOpOB —
OounupuauiabHoro komiuiekca pyteHus(Il) Ru(bpy)s. DToT noaxox sSBIsSETCS HOBBIM
U .. 2PCIIEKTHBHBIM 110 psily Npu4uH. Bo-nepBrix, pocdoHaTHas rpymnmna bmaromaps
0COOEHHOCTSM CBOEH 3JIEKTPOHHOM CTPYKTYPHI MOXKET KAuyeCTBEHHO BIHATH Ha
¢boTodu3nUEeCcKre CBOMCTBA YKa3aHHBIX PyTEHHEBBIX KOMILUIEKCOB, MOBBIIIAS HX
aKTUBHOCTb B  (OTOKATAIMTHYECKHX peakUusix. Bo-BTOpbIX, BBeIeHHE
(GboCchOHaTHBIX TpYNN MOBBIIIAET BOXOPACTBOPUMOCTH KaTallM3aTopa, I103BOJAA
6osee npocto U 3(GEeKTHBHO ero OTHENATh OT IPOAYKTOB pEakLMU M Jaliee
pereHepupoBaTh IJIs IIOBTOPHOTO MCMOJIb30BaHMsA. HakoHer, (ocgoHaTHBIH
SKOPHBIH (parMeHT TIpeAcTaBiseTcsd YOOOHBIM [UIs TPHUBA3KA MOJEKYIIbI
¢oToKaTtanu3aTopa K TBEPIOH IIOANIOKKE [JJS CO3[aHMs I'€TE€POTr€HHOIO
KaTalli3aropa.

B xoze BHIONHEHHS JUCCEPTALIMOHHOTO HccienoBaHus MoposkoseiM 1. B.
peliaics LeNbii psij HETpUBHANBHBIX 3aiad. [lepBod m3 HuX cranma paspaborka
METOJOB TONydeHHss Heo6xonUMBIX 1,10-heHaHTPOIMHOB, HECYLIUX OHY MU JBE
¢ocdoHaTHbIe Tpymmel B pa3IMYHEIX IOJNOXKEHWAX. Jlud ee  pelleHus
JUCCEPTAHTOM OBLIM YCIEIIHO MCIOIb30BaHBl [IBa II0AXONa, OCHOBaHHBIC Ha
NalUTaui-KaTaH3UpyeMbIX PEeaKuusx Kpocc-codeTanus (B uactHoctH, C,P-
coyeTaHus Mo Xupao) U (GOTOKATANMTHUECKOH peakumu (GOCOOHUIMPOBAHHA C
MCTIONB30BaHMeM opraHudeckoro kpacurens (DosuHa JK unum Popamuna 6G) B
_DUCYTCTBMM OCHOBaHWS XbIOHHra. B paMKax peLIeHHs BTODOH 3aladu, M3
MOJIy4€HHBIX (bYHKIIMOHATM3HPOBaHHBIX 1,10-¢heHaHTpONHHOB Ob1IH
CHHTE3UPOBaHbI pyTeHHUEBBIE KOMILIEKCHI, IpeICTaBIIAIOIHE cobor
hochOHUTHPOBAHHEIE TPOM3BOAHbIC IIHPOKO NMPUMEHSEMBIX (OTOKATATU3ATOPOB
Ru(bpy) u Ru(Phen). [lomyyeHHble KOMILIEKCHI ~ OBUIH  CTPYKTYPHO
oxapaKTepH30BaHbl (B ToM umcile, ¢ momompio SIMP u PCA) u MoIpo6HO

HUCCeJOBaHEI B KOHTEKCTE HUX CIEKTpallbHBIX H (I)I/BI’IKO-XI’IMI/I‘ICCKI’IX CBOMCTB



(BKJIIOYAsl CIEKTphI IIOMVIOUIEHUS W 3MHCCHH, RedOX-mOTeHIHAaNbl OCHOBHEIX H
BO30Y)KIEHHBIX COCTOSHHME). [IMcCepTaHTOM IPOBEINEHO CpaBHEHHE ITOBEACHHMS
PYTEHHEBBIX KOMIUIEKCOB B MOJENBHBIX (OTOKATaTUTHUYECKHX peakIHiax —
a’pOOHOM OKMCIEHHH OpraHHYeCKMX CYIbQUAOB M apWIOOPHBIX KHCIIOT,
HUTPOMETUIIMPOBAHUH, ¢bochoHHITHPOBAaHUH U [HaHUPOBaHUU
TETParuApOU30XUHOIMHOB NPHA BO3IEWCTBHH BHAMMOIO CBeTa. BELIO BBISABIEHO,
4TO IOJOXKEeHHE (POCHOHATHBIX IPyNN B (GeHAHTPOIUHOBOM JIMTAHIE, HX YHCIIO H
cnoco® CBS3BIBAHUSA C TEeTEPOIUKIMYECKHM KOJBIIOM (HaNpsSMyl0 HIH Yepes
(eHUIICHOBBIN JHHKEP) OKa3bIBAaeT 3HAYMTENEHOE BIUSHHE Ha CIEKTpaJIbHEIE,
3JIEKTPOXUMHYECKHE U  KaTaJUTUYeCKHe  CBOHCTBA  COOTBETCTBYIOLIETO
pyTeHHeBoro KkoMmIiuiekca. Haumbompmas ¢oTokaTanuTH4eCcKass aKTHBHOCTD
HabmogaeTcs Uik KOMILIEKCOB ¢ GOCHOHUIBHBIMYU IPyNIIaMH B nonoxeHusx C-4 u
C-7. B cpaBHHUTENIBHBIX JKCIIEPUMEHTaX STH KOMIUIEKCHl MPOSBHIN OOIBIIYIO
aKTHBHOCTB, YeM ITaTHble (oTokaranusaropbl Ru(bpy) u Ru(Phen). BaxHo, 4to
¢dorokaTanuszaropsl co cBobogHeIMH P-OH ¢parMeHTaMH MOXHO pEreHepHpOBaTh
IIyTEM CEJIEKTHBHOW JKCTPaKIMK B BOmHYIO (asy. Hampumep, katanusarop Ha
ocHoBe koMiutekca Ru(4,7-PHEt) MoxeT ObITh HCIIOIB30BaH [TOBTOPHO 10 7 pas.
3aKIOYATENbHAss  4acTh  paboThl  TOCBAMIEHa  MMMOOHIIH3ALMU
cuuTe3npoBaHHbIX Ru(Il)-KoMIiekcoB Ha ME3ONOPHMCTHIM THOKCHA THUTaHa C
UCIOJB30BaHHEM  (OCHOHATHBEIX SKOPHBIX TIpPyHNIl C  LENBIO  IOIyYCHHS
Te€TePOTE€HHBIX PELHKIN3YeMbIX (OTOKAaTanu3aTopoB. JlMCCepTaHTOM IMOY4eHbI
rubpuansle Mateprainsl cocraBa [Ru]@TiO,, oTmnyaromuxcs NpUPOIOH JTUraHAa |
coorHomenneM Ru:Ti, npoeemena wux xapakrepusanmus Mertogamu [CP-MS,
TBepHoTenbHONH SIMP  CHEKTPOCKOIIHH 3p, 3IEKTPOHHOU MHKPOCKOIIHH H
(IyopecleHTHON CIeKTpOCKONHU. JlalTbHEHIIHe HCIBITaHWS  IOY4EHHBIX
reTepOreHHbIX (HOTOKATATH3aTOPOB BBEIABUIIM, YTO HMX aKTHBHOCTH B PEAKLHUAX
HATPOMETHINPOBaHHUs, (OCHOHMIMpOBaHHUsS M [MaHMpoBaHMs N-apmi-1,10-
TeparuJpON3OXHHOIMHOB 3aBHCHT OT THIIA PEaKIMM, YCIOBHH OOIyYeHHs H

cootHomernus Ru:Ti. B oTaenbHEBIX ciiydasx OHM OPOSBISIOT Jaxe 00liee BEICOKYIO



aKTMBHOCTb, Y€M COOTBETCTBYIOILME T'OMOI€HHBIE (DOTOKATANH3aTOPBl, U3 YEro
cZielaH BBIBOJ] O CHHEPIeTUYEeCKOM BIUSHUHU NOMIOKKH.

TakuM 06pa3oM, HOBH3HA JUCCEPTAMHOHHOTO UCClegoBaHUus Moposkosa [.
B. cocrout B co3nanuu paHee He u3BecTHbIX pyTeHUH(II)-koMmnekcon dhochonmI-
3aMelieHHBIX 1,10-hbeHaHTPONMHOB U BBISBICHHHM 3aKOHOMEpPHOCTEH CTPYKTypa-
(doTokaTanuTH4YEeCKass aKTHBHOCTh B HMX psny. IlpakTHuYeckass 3HAYHMOCTH
JUCCEpPTaLIMM COCTOUT B pa3paboTke 3¢ (eKTUBHBIX pereHEPUPYEMbIX TOMOI€HHBIX
U TeTeporeHHbIx (OTOKATAIU3aTOPOB U peakUuid OKHUCIeHHs CyabGUAOB U
apuIbOpHBIX KUCIIOT, a Takxke okucnurenbHoil C—H dyHkumnonanuzauuu N-apuin-
1,10-Teparuaporu30XuHONMHOB U N,N- TUMEeTUIaHUIIHHOB.

B nenom, nucceprauus Mopo3skosa [. B. BHOCUT BECOMBIH BKIaa B pa3BHTHE
WHCTPYMEHTapus  (OTOKATAJIMTUYECKOTO OpraHWYecKoro cuHTe3a. Pabora
SBJIAETCS 3aKOHYEHHBIM HCC/IeJOBaHHEM, OTBeYalOLIHM KPHTEPHHAM Hay4HOI
HOBH3HbI H HMMEIOIIHM NPAKTHYECKYI0 LEHHOCTbL AJA OpPraHHYecKoH H
3/1eMeHTOOPraHH4YecKoi XHMHH.

Juccepranus Moposkosa I. B. mocTpoeHa TpaJULIMOHHBIM 00pa3oM H
COCTOMT M3 BBEIEHHA, JHMTepaTypHOro ob3opa, 0OCyXIeHHS pe3yldsTaToB,
3KCIIEpUMEHTAIBHOM YacTH, BBIBOAOB, CIIHCKa LIUTUPYEMOW JIUTEPaTyphl
(BKroyarollero 150 MCTOYHMKOB) M TPUIOXKEHHH. Marepuan IucCepTalHOHHOH
paGoTel u3moxeH Ha 207 crpaHMiuax (BKIIOYas IPHIOKEHHS Ha BOCbMH
CTpaHHUIax).

Bo BBeneHUH 000CHOBaHEBI aKTYaJIbHOCTh TEMBI HCCIIENOBAHUS M CTENICHE €€
pa3paboTaHHOCTH, CHOPMYIHPOBaHEl Lelb U 3afa4M paboThl, MOKa3aHa HaydHasd
HOBH3HA U IIpaKTH4YeCKasd 3HAYMMOCTH. JIMTepaTypHbIM 0030p COCTOHT U3 JBYX
yacTeil: MepBasd NMOCBALIEHA O6IIEMY PACCMOTPEHHIO METOMOIOTHH (OTOKaTalIn3a
B OpraHMYeCKMX pPeakIMix, Bropas — MOAXOAaM K CO3IaHWI0 PETCHEPHUPYEMBIX
GOTOKATATU3aTOPOB M METOJAM M3Y4eHHs HUX CTIPYKTYpbl M aKTHBHOCTH.
O3HakoMJIEHHE C O030pOM IIO3BOJISIET JIy4YIlleé OCMBICIMTH CyTh IPOBEICHHBIX
aBTOPOM MCCIENOBAHMM M MX HOBH3HY. B 9KCIIEpHMEHTALHONW YacTH MOAPOOHO

OINMMCAHBI METOOMKHU CHUHTE3a, JETajld CICKTPaJIbHBIX H3MepeHHﬁ, TEXHUYICCKHE



aCIIeKThl ~ MCIIONb30BaHHBIX  (OTOPEAKTOPOB;  TNPUBEACHB  HEOOXOAMMEIE
CIIEKTpasbHbIE U (QU3UKO-XUMHYECKHE XapaKTEPUCTHKHU MOTy4YE€HHBIX MPOAYKTOB U
TUOPHUIHBIX MaTepUalioB, MOATBEPKAAIONIME HX COCTaB, CTPYKTYpy M HYHCTOTY.
IIpencrapieHHbIe B paboTe MOJI0XKEHHSI H BHIBOIbI 000CHOBaHbI, TIOATBEPKIACHEI
COOTBETCTBYIOIIUM  3KCIIEPUMEHTAIBHBEIM MaTepHaioM H He  BbI3bIBAIOT
COMHeHHH. [[OCTOBEPHOCTD NONYYEHHEBIX B JUCCEPTALMOHHON paboTe pe3yabTaToB
IOATBEPKAAETCSH COBOKYITHOCTBIO (PH3HUKO-XUMHUYECKUX METOHOB, TakuX kak PCA,
SAMP-cieKTpOCKOIHS, MacC-CIIEKTPOMETPHS, SIEMEHTHBIA aHalU3, JIEKTPOHHAs

MHUKPOCKOITHS, CIIEKTPOGIIYOPHMETPHS, ITOTEHIIHOMETPUS B CIIEKTPOGOTOMETPHS.

ITo TeMe guccepTaliy OMyOJIHKOBaHO 3 HAay4dHBIX CTaThbU B XKypHanax WoS
(nBe B xypHane Dalton Transactions u ogHa B Molecules) u npencrapieHo 11
JIOKIaJ0B Ha OTEYECTBEHHBIX H MEXKAYHApOJAHBIX KoHGepeHuusx. IleyarHele

paboThl ¥ aBTOpedepar B MOIHON MEpe OTPAXKAIOT COAECPKAHUE AUCCEPTALIAH.

ITo guccepramuonnoi pabore Mopo3skosa I.B. BO3HHKIH ClIeAyIOIIHE BOIIPOCHI U
3aMedaHus:

1. B moigy4eHHBIX M HCCIENOBAaHHBIX IHUCCEPTAHTOM KOMILIEKCAX pPyTCHHA
TONBKO OOMH W3 Tpex (eHAHTPOIUHOBEIX JIM[AHJOB  COACPXKHT
¢ocdonaTHbe Ipynnbl. MOXKET U HMETh CMBICT U3y4YCHHE CHMMETPHUYHBIX
KOMILIEKCOB, COIEpPXKAIIMX TpH OIHWHAKOBHIE JHraHZa ¢ (oCHOHATHRIM
rpynnamu? Kakux CBOHCTB OT HUX MOXHO OKHMJATh?

2. B muccepTalMOHHOM paGoTe mHpOBeNeHBl MOAPOOHEIE CpaBHHUTENBLHBIE
HCCIeI0BaHuA (HOTOKATATUTHIECKOH aKTMBHOCTH TOJIYYEHHBIX KOMIUIEKCOB
pyrenusa(Il) mexmy coGoift u ¢ pedepeHCHBIME (OTOKATATH3ATOPaMH
Ru(bpy) um Ru(Phen) (uampumep, Puc. 40-43). Hab6mromaroTrcst 11
KOPPEJAIMA IOTy4YeHHBIX JAHHBIX C HU3MEPEHHBIMH ¢$oT0/21EKTPO-
XAMHYECKMMH XapaKTEpUCTHKaMH KOMILIEKCOB, NPUBEJCHHBIMH B pa3feie
3.67

3. B peakumax oxuciautenbHoit C-H  ¢dyHKuHOHATH3alKMH N-apui-1,10-

Teparupou3oXMHONMHOB (cTp. 114, 116) Obuta [JOCTHTHYTa MOJHAA



KOHBEPCHUA CyOCTpaTtoB, OFHAaKO BBIXOAbl MPOIYKTOB B GOJBIIMHCTBE
ciy4yaeB konebmorca B mpenmenax 30-70%. M3BecTHO M, Kakue elrle
IPOAYKTBI TOy4alOTCH B ITHX PEAKLMAX?

. Ilpu wHccnenoBaHuu (QOTOKATATUTUYECKOTO LIMAaHHpoBaHus apui-1,10-
TEParuIPOM30XUHOIIMHOB B  T'OMOI€HHBIX  YCIOBHUSAX  HaOmomanics
HEOOBIYHEIH POCT aKTHBHOCTH KaTalM3aropa OT IHKiIa K wukiy (Puc. 57).
[IpoBoguics U CHeKTpalbHBIA aHANW3 BOJHOM (Da3bl B KaKIOM IHKIe?
MeHsieTcst T Kak-TO CTPYKTypa KOMILIEKca OT LIMKJIa K HUKIY (HampuMmep,
IPOUCXOOUT JIM JalbHEeW "M HCUEpNBIBAIOIIMA TUAPOIU3 (OCHOHATHBIX
rpynn)?

. B oakcrepuMeHTax 1O  H3Y4YEHHIO  aKTHUBHOCTH  I'€TE€POIeHHBIX
(OTOKaTaIU3aTOPOB YKA3bIBAETCS, YTO MaTepHall TepAeT JIOMUHECLEHIHIO
yXKe Iociie IepBOro IUKJA, HO TIPH 3TOM COXpaHsAeT aKkTUBHOCTS (CTp. 134 1
cTp. 22 aBrOopedepara). [IpoBomuncs 1M aHaAW3 PELMKIM30BAaHHOTO
Marepydajga, W €CTb JIA NPEANOJOXKEHHSA, YTO IIPOUCXOTUT C
HMMOOHITU3UPOBAHHBIM PYTEHHEBBIM KOMILIEKCOM?

. Moxert U B MeXaHHU3Me peaxkuuu ($hOTOKATATUTUYECKOTO
bochoumnuposatus 6pom-1,10-denanTponnnos (Pucynok 14) yuactBoBarhb
He CBOGOIHEIM (PEHAHTPOIHH, a ero IIPOTOHHPOBaHHAs (OpMa, NpUHHMAs
3MEeKTPOH OT BO30yxIeHHOro (oToKaranu3aropa (U3 o6IMX cOOOpaKeHHH
H-dopMa nomkHa Gollee JIerKO BOCCTaHABRITHBATECH)?

. B nguccepranud u aBTopedepare IPUCYTCTByeT HEMAajo OICYaTOK H
HeymauyHbIX BBIp@XeHMH, HarmpuMep: “AptopamMd pabotbi [38] mHcaH
OpUIMHATBHEIM mpumep” (ctp. 23), “mceBmoTpuUMONeKynsHas” (CTp. 23),
“IOIMIHPUAHOBEIX” (cTp. 23, 29), “yupiuenus” (cTp. 34), “NPOTHBOHHOB”
(ctp. 182, BeIBOmbI), Ha PHCyHKe 24 HeymayHO INOKa3aHa CTEPCOXUMHS
COelHHEHHH, “Tarke He OTMeTUTh Taxke” (cTp. 11 aBTOopedepara),

“hocoonarsamentennsie” (ctp. 11 aBTopedepara).



VYKasaHHpIE 3aMe€4aHHs HE YMaJAIOT 3HAUMUMOCTH JHCCEPTAIIHOHHOTO
UCCIIEIOBaHHUS.

Hduccepranus  oTBedaeT TpeOOBaHWUSM, YCTAHOBIEHHBIM MOCKOBCKHM
rocyapCTBEHHBIM yHUBepcuTeToM UMeHH M.B. JloMoHOCOBa k AucceprauusM Ha
COMCKaHHME YYEHOH cTenmeHM KaHaupaara Hayk. CoaepxaHue AUCCEpTaLMH
COOTBETCTBYET MacnopTy crneruanbHOCTH 1.4.3 — «OpraHuueckas XuMus» (1o
XUMHUYECKUM HayKaM), a UMEHHO IyHKTaM | — BeineneHue M o4YMCTKa HOBBIX
coequHeHn, 2 — OTKpBITHE HOBBIX peaKIliii OpraHWYeCKHUX COEAHMHEHUH U

METOOB MX MCCIIeIOBaHUA U 7 — BhIsABIeHHE 32aKOHOMEPHOCTEH THIA «CTPYKTypa

— CBOWCTBO», a TakXe Dacmopry crnenuanbHocTd 1.4.8 — «Xumusa
3JIEMEHTOOPTaHUYECKHX COeOUHEHHH», a HMeHHO myHkram | — CuHTes,
BBIZIEJIEHHE M OYKUCTKA HOBBIX COEOHHEHHH, 2 PaspaboTka HOBBIX H

MoAuUKalKg CyLIIECTBYIOIIUX METOJOB CHHTe3a 3JEMEHTOOPIaHMYECKHX
coenuHeHUH, 6 — BEIABIEHHe 3aKOHOMEPHOCTEH THIIa «CTPYKTypa — CBOHCTBO».
JluccepTalisis TaK)Ke COOTBETCTBYeT KPHTEDHSM, OINpeAeleHHbIM mm. 2.1-2.5
ITomoXXeHHs O MPUCYXKAEHHUU yYeHBIX CTelleHeH B MOCKOBCKOM IOCyAapCTBEHHOM
yHuBepcuTeTe UMeHH M.B. JIoMOHOCOBa, YyTBEPXKIEHHBIM TPHKa30M peKTopa OT
19.01.2023 ¢ u3MeHeHMsMH, BHeCeHHBIMH mpHka3oMm orT 20.12.2023, a Takxke
oopmiena, comracHo TpeboBaHMAM «llomokeHHs O coBeTe IO 3alIMTE
OMCCepTalliii Ha COMCKaHWE YYEHOH CTeleHH KaHAWAara HayK, Ha COHUCKaHHe
YyYEHOH CTEeNeHH NOKTOpa HayK MOCKOBCKOTO TFOCyAapCTBEHHOIO YHHBEPCHTETA
uMeHu M.B. JloMoHOCOBa».

Taxum oOpa3oM, couckateldb Mopo3kos Ie6 BsvecnaBoBHY 3acily’KHBaeT
IPUCYXIEHHs y4eHOMH CTeTIeHN KaHau/aTa XUMUYeCKUX HayK 10 CIIENHAIbHOCTIM

1.43 — Opranuueckas xumusg U 1.4.8 — XHMHS 3M1E€MEHTOOPTaHUYECKUX

COeIUHEHHUH.

OdunmanbpHBIA ONMIOHEHT:
JIoKTOp XHMHYECKHX HayK, Ipodeccop, BeIyllHMi Hay4HBIH COTPYAHHK,

3apefiyromnit  Jlaboparopuell OpraHHYeCKHX | METal-OpraHM4eCKMx a3oT-
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