OT3bIB
oUIManEHOro OINMOHeHTa Ha auccepranuio Moposkosa I'ieba BsiveciaBoBuya
«Peyuknuzyemvie (oOmMOKamaiu3amopsl Ha ocHoee komnnexcoe pymenus(ll) c
ocponamsamewennoimu  1,10-penanmponunamuy Ha  COMCKaHHE Y4eHOH
CTeNeHW KaHJAuaaTa XWUMHUUECKUX HayK [0 CIIEeIHaJIbHOCTAM 143 -

Oprauuueckast xumus 1 1.4.8 — XuMHs1 2]1eMeHTOOPTaHAYECKUX COeAHHECHHH.

Kommiekcsr pyrenus (II) yke HECKONBKO AECATHICTHI aKTUBHO U3Y4arOTCs
KaK (POTOCEHCHOMIM3ATOPBI ISl PasiMIHbIX 3aa4 (OoTOKaTann3a OpraHu4ecKhX
peaKiLyii, pa3oKeHHs] BOJBI, KaK Ie€HepaTopbl CHHIVIETHOrO KMCJIOpOAa M I
conueunslx sdeexk Iperuens (DSSC). IlpuMeHeHwe Takux KOMILIEKCOB
OTPAaHMYEHO BHICOKOH CTOMMOCTBIO PYTEHHS M HEOOXOAMMOCTBIO PAlMOHATBHO
OAXOMUTH K MCIIOIB30BAHHIO XHMHYECKUX 3JIEMEHTOB, 3aIlac KOTOPBIX Ha 3emiie
orpaHuyeH. B CBSI3M C BTHM OCTPO CTOMT BOIPOC O MEPexoJe K PelHUKIN3yeMbIM
KaTaau3aTopaM, B YaCTHOCTH MX MMMOOMIIM3ALNK HA HEOPraHMIECKHX HOCUTENAX
¥ SKCTPAKLIMOHHOMY BBIJICIICHHIO.

Jlnsi pa3pabOTKH TaKUX COEIMHEHMH HCIONIB3YEeTCsl MOAXO0J| KOHCTPYKTOpa
MOJEKyJIpHBIX MauiuH, omucaHHbii XX.M. Jlenom. Monekyna KoMILIEKca
CTpOMTCS U3 psia DIEMEHTOB, OTBEYAIOIIMX 32 OCYIIECTBJICHHE OTICIBHBIX
dynkimii. CrcremMa MOJIEKYJISPHBIX OpOHUTanell HEHTPAIbHOIO aTOMa U JIMTaHIoB
obecrieumBaeT  TOIJIOMIEHHE,  (IIyopecHeHIUI0 M (OTOKATATMTHICCKYIO
aKTHBHOCTb, B YACTHOCTH T'EHEpalMio CHHIJIETHOro Kuciopoza. JloHopHble Wiu
aKILEeNTOPHBIE 3aMECTHTENH JIMTAaHOB MO3BOJIIIOT TOHKO MOJIYJIMPOBAThH SHEPrUU
opbutaneii HCMO wu B3MO, wMeHss OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
MOTEHIMATb6l KOMIUIEKCOB, JUIMHBI BOJIH TIOTJIOLIEHUs M 3MHccud. Takast
HACTPOIKa CTAHOBUTCS BOBMOXKHOM HE TOJNBKO OJaroiapsi IMpoCTEIM JIOHOPHBIM M
aKIenTopHbM 3(dekTaM, HO U MOCPEACTBOM (Je)cTabMiIu3aluy  PasIuIHbIX
coctosuuil ¢ meperocom 3apsna (CT). Hakonen, sikopHbI€ TPYIIBI, TaKHE KaK
kapGokcunaThele H GocpoHaTHbIE, 06ecnedrBaOT BO3MOKHOCTE HMMOOTH3AIIHH
KOMIUIEKCOB HA4 HEOpraHWYecKMX HOCHTensX. Takod TOoaXox NOpoXaaeT
Hen30e)KHbIe TPYJHOCTH: KOT/la CUHTETHK IBITAETCS YIy4IIUTh XapaKTePUCTHKH
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OJIHOM YacTH CHUCTEMbl, TPYAHOIPENCKAa3yeMbIM 00pa3oM MOIYT MEHATHCS
cBoiicTBa Jpyroir. Kpome Toro, ujeanbHble C TEOPETUYECKOM TOYKU 3PEHHMS
GoroceHCHOMNMM3AaTOPEI ~ MOTYT  OBITh  TPYAHOAOCTYNHBI ~ CHHTETHYECKH.
[lepeunciieHHBIE  CIIOXHOCTH BMecTe C  IIMPOKOHW  BOCTPEOOBAHHOCTBIO
doTokaranmusaropa JUIS MPOMBIIUIEHHBIX W JaOOpPaTOPHBIX IPOLECCOB AENA0T
AAHHYI0 TEMATHKY aKTYaJbHOH U BaXKHOM.

Juccepranmonnas pabora I'neba BsauecnaBoBuya Mopo3koBa ITOCBSIIEHA
cunmesy ocghonamcodepicawux npouzeoonwvix 1,10-penanmponuna u  ux
komnnexcoe ¢ pymeHuem (I) u uccnedosanuro 603MONCHOCMU COZ0AHUA
PacmeopuMeix U meepoodhazHbiX PeyuKiusyemvlx GomoKamanu3amopos Ha ux
ocnose. B pabore MoposkoB [.B. mocraBun 3amayy  ONTHMHU3AIHWH
(GOTOKATATUTUIECKAX CHCTeM 3a CYEéT IIPUMEHEHHMs HOBBIX JIMTAHAOB H
HCIIOJIb30BaHUS PELUKIIN3ALIHH.

B pa6oTe 1oryueHbl HOBbIC M paHee W3BECTHBIE JIMIaH/bl Ha ocHose 1,10-
(EHAHTPOJMMHA C PAa3IAYHBIM IOJIOXKEHWeM M YHCIOM 3aMEeCTUTellell B
reTepPOLMKIAIECKOM KOJbIle, B KOTOPHIX (pochoHaTHAs TIpyIlma CBsA3aHa C
JUTaHJOM HampsMyIo WK Yepe3 (eHWIeHOBBIH nuHKep. [lanee ObLIO MPOBEICHO
CHCTEMATHYECKO€e HMCCIIeIOBaHHe OCOOEHHOCTEH CHHTE3a U CTPOEHHUs KOMILIEKCOB
pyreans (II) ¢ yxasamHpIMM Juraggamu. OxapakTepH30BaHHBIC KOMIUICKCHI
POTECTUPOBAHBl B  KadecTBe ()OTOKATAIM3aTOPOB  Peakudid  OKUCICHHA
cepocoziepKallMX MozenbHbIX 00BexToB. C mucnonp3oBanuem peakuuid CH-
(QYHKIHOHATM3AUN aMHHOB IPOTECTHPOBAHbI J[BA METO/Aa PeLUKIU3alny,
OCHOBAHHbIE HA IOJY4eHHH THUOPUIHOrO MaTepHaja M Ha CEJEKTHBHOM
SKCTPAKIIMU B BOTHYIO (asy.

PaboTa 1MocTpoeHa TpaJvlMOHHEIM 00pa30M, COAEPKUT 0030p IUTEPATypPhI
(150 cchutok), obcyxaeHHe pe3ylbTaToB, SKCIIEPHMEHTAIBHYIO 9acTh, BBIBOJBL U
NpuIokKeHne. ABTOp IIOMECTHJ SKCIIEPUMEHTANbHYIO 4acTh B KOHeEL[ paboTsl,
nocie 0OCYXIeHHUs pe3ylbTaroB, YTO Ha MOHM B3IJISAJ] HE ONTHMAIBHO, HO HE
MOYKET CUMTaThes 3amedanueM. Pabora mznoxena Ha 200 cTpaHMIax OCHOBHOTIO
TekcTa U 7 CTpaHUIIAX IPUIIOKEHUS, COmepXXuT 81 pucyHOK, 25 TabiuIl, a TaKKe

He HyMEepOBaHHBIE CTPYKTYPhI COEJIMHEHUH.
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O0630p JuTepaTyphl MOCBAIEH (oToKaTanu3y. OOCYKIAIOTCS NPUHLIUIIE]
doTokaranusa, (POTOKATANU3ATOPhl PA3WYHONM NPUPOABL. YIOp CHAelaH Ha
pyTeHHeBBIX (OTOKaTalu3aTopax M MNpPUHIMIAX HMX peuukmusaimu. OTaensHo
XOTeNoCh Obl MOXBAJIUTh PACCMOTPEHHE W CPABHHUTEIBHYIO OLEHKY METOJIOB
yccneioBanys (POTOKATATUTHYECKAX CHCTEM. 3aBepliaercs 0030p JIHMTepaTyphl
3aK/IIOUYE€HHEM, B KOTOPOM aBTOp KPHUTUYECKH OCMBICIISET OIHMCAHHBIE JaHHBIE H
BBIJIEJISIET Te 0COOEHHOCTH, KOTOpbIe OyAyT HEOOXOAUMBI B JaJIbHEHIIEM.

JKCNepUMEHTAIbHASI YacTh COJAEPXKHT IIOAPOOHOE OIMCaHHE CHHTE3a
BCEX HOBBIX COEJMHEHHWIi, IMOJNydeHHBIX B paboTe, a TaKkKe aHAIUTHYECKHE
XapakTepucTHKu BemlecTB (SAMP 'H, °C, ms docdopconepxammx — P, nns
HOBBIX COEIMHEHHMH, BKIIOYas KOMIUIEKCHI pyrenus, aanHsle MALDI TOF,
snementHoro amanusa u MK-cnekrpockomuu). IlpuBomsTcs Takke COCTaBBI
WCIOJB30BAHHBIX JJIIOCHTOB JUIsl KOJIOHOYHOM Xpomarorpagpuu M Apyrue
MOAPOOHOCTH OYKMCTKHM ¥ BbIIeneHus. Takue noApoOHbIE METOAMKH BaXKHBI C
TOYKH 3PEHHUS BOCTPOM3BOANMOCTH padoThl. Kpome TOro, B 9KCIIepUMEHTAIbHOM
YaCTH ONMCAHBI JETATN CTIEKTPOCKOMMUYECKUX U (POTOKATAINTUUECKUX U3MEPEHHUH.

B o0cy:aeHHH pe3yJbTATOB I10CJIENOBATENBHO HM3JIAaraloTCs Pe3yJIbTaThl
CHHTE3a M aHAJIM3a CTPYKTYPHI MOJYYEHHBIX COENWHEHHH, MOAPOOHO ONMCAHEI
ONTHYECKHE M KaTanuTudeckue cBoiicTBa. [Ipu uHTepnperanyu NaHHBIX aBTOP
[UTHPYeT MHOrO JIATEpaTypsl U BCECTOPOHHE O0CYKAaeT MOJy4YeHHbIe
pesyabTaTbl. OOCyXIaeTcsi CUHTe3 JIMTaHJOB, CHHTE3, ONTHYECKHE CBOWCTBA U
CTpOEHHE KOMILIEKCHBIX COeIMHEHHUIH, ONTHUMM3ALUs yCIIOBHH
(GoTOKATATMTHIECKOTO IKCIEepUMEHTa, 3G dEeKTUBHOCTE GoTOKaTANIU3a U CIIOCOOBI
peLMKIIN3aK KaTtann3aropoB. Eciu npu u3y4YeHUH OpPraHM4YeCKMX JIMTaHJ0B H
KOMIUIEKCOB MCIIOJIB3YIOTCS KlacCH4YecKre MeTojbl opranudeckor xumuu (AMP,
MALDI-TOF), To pis TUOpUIOHBIX MaTEpUAJOB aBTOP YMEJNO IPUMEHSET
MHCTPYMEHTHI MAaTepHaJoBe/la — JJIEKTPOHHYI0 MUKPOCKOIIUIO, TBEPAOTENIbHbIM
SIMP, ICP MS, noposumerpuro BET.

HaubGoJsiee uHTepecHbIMH pe3yJibTATAMH PpabOThl NpeICTABISIOTCS

cJeaylonme:



L. CuHTe3upoBaH OOMUPHBIA P (pochoHaTCOAEPIKAIINX JINTAHIO0B, HA
ocHoBe 1,10-¢peHanTponrHa B TOM YHCIIE HOBBIX, M HX KOMIUIEKCOB C
pyrenuem(1l).

2. BrepBble cuCTeMaTHUECKH HCCIIENOBAHO BIMSHHUE IONOKEHUs, YUCIIa
i crmocoba cBs3bIBaHMs (pochoHATHRIX 3amecTuTeneil Ha (QoTodusnUECKue,
5JIEKTPOXMMHUYECKHE W KaTaIUTH4YECKHE CBOMCTBA KOMILIEKCOB. BbIsBIICHO, 4TO
HauOOJBIIYI0 AaKTUBHOCTH IHPOSBISIOT KOMIUIEKCHI C  3aMECTUTEISIMU B
MONOKeHUsIX 4 1 7.

3. PaspaboTaH anbTepHATUBHBIH METOA CHHTe3a (pocoHAT3aMEILCHHBIX
(QEeHaHTPONMHOB ¢ WHCIOJB30BaHMEM (OTOpeNoKe-KaTtanuza 0e3 MepeXOomHbIX
METAJUIOB, UTO PACIINPSIeT CHHTETUYECKHH apceHal.

4. Briepsele oOHapy)keHa W JAeTallbHO H3ydeHa HeOOBIYHO BbICOKAs
CKJIOHHOCTb K I'MApONnu3y AusTuidpocdoHaTHBIX rpynn B kommiekcax Ru(3,8-P) u
Ru(4,7-P), uro mo3Bomuio paspaboraTe d)(HEKTUBHBIN MMOIXOA K CEIeKTHBHOMY
T10JTy4EeHHIO BOAOPACTBOPUMBIX MOHODTHIIOBBIX 3(HPOB U (HOCHOHOBBIX KHCIIOT.

8. C ucrnoib30BaHMEM 3TOr0 MOAXOAA CO3JaHbl IEPBbIE MPHMEPEI
FOMOTEHHBIX  (OTOKATANM3aTOpPOB  JUIs  peakuui  (yHKUHOHAIM3ALUH
TeTPArkAPOU30XMHOIMHOB, PELMKIIH3YEMBIX ITyTeM SKCTPAKIMHU B BOAHYIO da3y.

6. CuHTe3upoBaHbl HOBblE T'MOpPHUHbIE MaTEpHANILI HA OCHOBE ME30IIOPUCTOrO

TiO,,  mnokasaHa wuX 3(QQEKTUBHOCTH B KayecTBE TIeTEPOreHHBIX

PELMKITH3yeMbIX (POTOKATAIN3aTOPOB.

PaGora mNpoW3BOAWT OJaronpHsiTHOe BleYaT/JeHHe, OJHAKO IIOCIe

O3HAKOMJICHHS Y OIIMTOHEHTA BO3HUKIIH CJIeAyIolHe BONPOCHI H 3aMeYaHHusl:

1. Hekoropele (OpMYyTHDOBKM B TEKCTe€ JUCCEPTAlMU TSDKEJIOBECHBI HIIH

M3MINHE TpeTeHiwo3Hsl. Tak, B pasjene «oOBEKT U IPeAMEThI

HCCIIEIOBAHUSA» TOBOPHUTCS, YTO «HNPeOMemomM UCCIe006aHUsL ABNAIOMCA

noo0xo0el K CcuHme3zy», a B HAyYHOW HOBH3HE YKa3aHO, 4YTO «HAUOeHbl
ONMUMATbHbIE NYMU U YCII08USL CUHME3Ay.

2. B aBropedepare He MOHATEH PUCYHOK 5 (COOTBETCTBYET PHUCYHKY 13 B

nuccepranuu). Ycnosus peakuun s 4-0-Me-6-P raxue e, xak st 2-O-



Me-6-P. M3 Tekcra pguccepraiid MOXHO IIOHATH, YTO €ro I0Jydalu
(OTOKATATUTHYECKH, HO TO HE CIeyeT IBHO U3 CXEMbI PeaKIIuu.

3. ABtOp npepjiaraeT MeXaHU3MBbI (hoTOKATATUTHIECKUX peaknuu
docdonunuposanus (Puc. 14, ctp 74), okucleHHs apHIOOPHBIX KHCIOT B
denomnsi (puc. 37, ctp 106), HykneoduapHOro 3aMelIeHus Bogopoaa B N-apui-
TeTparuApou3oxuHoMMHax (puc. 45, crp 112), omHako TOIBKO B IEPBOM
cllydae MEXaHH3M JOCTaTOYHO MOAPOOHO 0O0CHOBAH 3KCIIEPUMEHTAMH.

4, B tabmune 12 npuBeieHsl ClIEKTpalbHbIe CBOWCTBA KoMILekcoB pyTenus (1I) —
crp. 99. Jlnsg nydinero IOHMMaHWsi TOMHMO [UIMH BOJIH OMHCCHH H
MOMJIOLIEHHS CIIeAyeT IPUBOIUTH LUIMPHUHY Ha MOJIyBBICOTE CUT'HAJIA.

5. Jlanasle B Tabmwme 12, u crexTphl (pHc. 34) ymecTHee MPUBOJUTE HE B
HaHOMETpax, HO B BEIWYMHAX DHEPIUHU (cM™"). VIMeHHO B SHEPreTHYECKOM
mIKaje THKH CTPEMSTCS NPUHSATH IPaBUIbHYIO rayccoBy (opmy ¥ mpoiie
OOHAPYKHUTH TOMOIHUTENBHBIE TOJOCK! MOrIomeHus. ONIMOHEHT Mo03peBaeT
HaJIMYMe JOTOJHMUTENBHEIX Iojoc B crmektpax smuccud Ru(3,8-P) um ero
MpOM3BOAHEIX. JlJIs peluenust 9TOro BOIpoca CIeAyeT Pa3loKUTh CIEKTPHI (B
SHEepPreTH4ecKoi IIKajie) Ha rayCCUaHbl.

6. B skcrepuMeHTalbHON YacTH ckazaHo (cTp. 172), yro QorokaranuTHIecKue
SKCIIEPUMEHTHl TPOBOJAWIM B CTEKJISHHBIX BHalaX. YYUTHIBAIOCH JIU
OTNIOIIeHNe U JIOMHMHECIEHIMs CTeKia B JaHHBIX ycnoBusax? Iloyemy He
HCIIOJIH30BaJIM KBapIEBble KIOBETHI?

7. TlorpenHocTh u3MepeHusi abCONIOTHOIO KBaHTOBOIO BhIXOa JIIOMUHECIIEHIIMN
B uHTerpupyiomweil coepe (tabmmma 21) oOeunHo He Menee 10-15
OTHOCHTENLHEIX IpomeHToB. Cieayer ¢ OCTOPOXKHOCTBIO OTHOCHTBCSA K
MHTEPIPETALNN ITUX JaHHBIX.

Vka3zaHHble 3aMeYaHus HOCAT PEKOMEHJATENbHBIM XapakTep W HE CHHXAOT

obuiero xopoiero BredariaeHus ot paborsl Moposkosa I'.B.

[IpakTHyecKkas 3HAYMMOCTh JWCCEPTALMOHHON pabOThl 3aKIO4YaeTcs B
0TpabOTaHHBIX ¥ BOCIPOU3BOJAMMBIX METOJHKAX CHHTE3a, KOTOpble MOLYT OBITH

MUCIIOJIB30BAaHbl APYTHMH HCCIENOBATEIISIMHY, a4 TAKXKC B JEMOHCTpalyyu peajbHOI'o



NprMEHEeHHs  TOJIyYeHHBIX KaTalu3aTopoB B  MOJENBHBIX  peakmusix ¢
BO3MOYKHOCTBIO MHOTOKPATHOM pelukin3anuH (o 7 pas).

C pesynbratamu paGoThl CliellyeT O3HAKOMHMTh XHMHKOB, pabOTalouuX C
doroakTuBHEIME coenuHenusMA B MI'Y umenu M.B. Jlomonocosa, MOX PAH,
Nd®X> PAH, HWHDO0OC PAH, PXTY wum. .M. MengeneeBa, CaHKT-
IlerepOyprckoM YuuBepcutere, PocToBckoM I'ocyapcTBEHHOM YHHBEPCUTETE,
NMX PAH.

ABTopedepaT oTpakaeT B OJTHONH Mepe pe3y/ibTaThbl, MpeICTaB/IeHHbIC B
AUccepTALMH.

Pe3ynbTaThl JMCCEPTALMOHHONW pabOTBl HALUIM  OTpaXKeHHEe B  3-X
ONyOJIMKOBAHHBIX CTAThSIX B BEICOKOPEHTHHIOBBIX XYypHaIaX.

Muccepranusi Mopo3koBa I'neba BsigecnaBoBu4a sIBJIsSIETCS Hay4dHO-
KBAJH(PHKAHOHHONH paGoToil, B KOTOPOH NpEN/IoKEHO peuieHHe BaXKHOH
3ala4H /ISl OPraHHYECKOH H 3JIEMEHTOOPraHHYecKoi XMMHH — pa3paboTKH
METONOB CHHTE3a, a TAKJKe BCECTOPOHHee H3ydeHHe (DOTOKATAIH3ATOPOB HA
OCHOBE KOMILIEKCOB PpYTeHHsI ¢ 3aMeléHHbIMH (EeHAHTPOJIHHOBBIMH
JHTraHJAMH.

Ha ocHOBaHWHM H3JI0KEHHOTO BBIIIE MOXXHO CHeJaTh 3aKiloYeHue, 4HTO
AHCCepPTAIMS  OTBeYaeT TPeGOBAHHAM, YCTAHOBJEHHbIM MoOCKOBCKHM
rocyjapcTBeHHbIM yHuBepcuTerom umend M.B. JlomoHocoBa K TUCCEpTalUsIM
Ha COHMCKaHMe ydeHoM crermeHM KaHaungata Hayk. ConepaHue auccepraluu
cooTBeTcTByeT creruanpHocTd 1.4.3. — «Opranuyeckas XUMUS», a HMEHHO
cnenyromuM HanpaBneHusiM: [ — Cunmes, 6videnenue U OYUCMKA HOBbLIX
coeunenuti, 2 — OmKpoimue HOGbIX peaKyull OpPeAHUYECKUX COeOUHeHuu u
Memooos ux uccneo0o8anus u CIIELMaTBbHOCTH 1.4.8. Xumus
9JIEMEHTOOPTaHUYECKUX COeJHHEHHH a UMEHHO CIeNYIOLIUM HarpaBieHusM: [ —
Cunmes, @vlOelleHue U OYuUCmKa HO8bIX coedunenutl, 2. Paspabomxa nosvix u
MoOupuKayus  Cyuecmsyiomux —Memooos CuHmesa  NeMeHMOOPeAHUYECKUX
coedunenuti, 6. BuiseneHue 3aKkoHOMEPHOCMEN MUNA «CMPYKmMypa — C60UCME0).
Jluccepranus TAK)K€ COOTBETCTBYeT KPHTEPHSAM, ONpejeleHHbM mil. 2.1-2.5
«[TonoxeHuss O TPUCYKIEHWH  YYeHBIX  cTemeHed B~ MOCKOBCKOM
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rocyAapcTBeHHOM yHHBepcuTeTe HMeHM M.B. JlomMoHOCOBa», yTBEPKIECHHOM
npukazom pekropa Ned5 ot 19.01.2023 ¢ u3sMeHEHUSIMU, BHECEHHBIMH TPHKA30M
Ne 965 or 12.07.2024, a taxxxe odhopmiieHa cornnacHo TpeboBanusM «llonoxenus
O COBeTe M0 3allliTe AWUCCepTallMii Ha COMCKAHWE Y4YEHOW CTENEHH KaHauIaTa
HayK, Ha COHUCKaHWe YYeHOH cTelneHM JOKTopa Hayk MOCKOBCKOro
rocyIapcTBEHHOro yHuBepcureTa iMeHn M.B. JlomoHoCOBay.

Takum  obOpasom, couckarenb Moposko I'1e6 BsiueciaBoBHY
3aciIy)KMBAEeT MPUCYKICHUs YYEHOW CTENeHW KaHauJara XHMHYECKHX HayK II0
CIIEeLIUaJIbHOCTSIM 1.4.3. Opranuyeckas  XuUMHI U 1.4.8. Xumus

3JIEMECHTOOPraHnu4YeCcKux COEJIMHEHUH.

O¢uuuansupiii onmoHeHT: KaHauaar XMMHYECKHX HayK, JOLEHT JjabopaTopuu
XuMUH ¥ QU3MKK TOJYNPOBOAHMKOBBIX M CEHCOPHBIX MaTepHayioB Kadeapsl
HeopraHuuecko xumuu Xumudeckoro ¢akynsrera MIY  umenn M.B.
JlomoHocoBa

benoycos FOpuii AnekcaHapoBuy
« » okTa0ps 2025 T.

— (L]

KouTtakTHble gaHHbIE: Tel. : +7 (495)939-45-49, e-mail: b=t vmee T ooty
belousov(@inorg.chem.msu.ru

CrenuanbHOCTh, IO  KOTOpOM  Oo(uUIMaNbHBIM  ONINOHEHTOM  3alMUILIEHA

muccepranus: 02.00.01 — Heopranuyeckas XuMust

Anpec mecta pa6otsr: 119991, r. Mocksa, I'CII-1, Jlenunckue ropsl, a.1, ctp. 3,

MI'V umenu M.B.JIomonocoBa, XUMU4YECKHH (DaKyJILTET

Tenedon: +7 (495)939-45-49, e-mail: boonsnonmomn fam,

belousov@inore-chem.msu.ru



