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DenepabHOIO rocyiapcTBeHHOro 0I01KETHOro 00Pa3oBaTeIbHOIO
yupe:kaeHus Boicmero odopasoBanus «MocKoBCKHIl rocyiapcrBeHHbI i
ynuBepcurer uMenu M.B.JlomoHocoBay
Ha JMCCEPTALHOHHYIO pabdoTy
Bopo6reBa Butanust KoncranrunoBuua
«oHHbIE reJid HA OCHOBE XHTO3aHA, HEJTII03bI M IIYOOKHX IBTEKTHYECKHX
pacTrBopuTeaei,

NpeacTABICHHYIO HA COMCKAHHME YYEHOM CTeneHu
KAHAHIATA XHMHYECKUX HAYK
no cneunanabHocTH 1.4.7. BeicokoMoJieKyasipHbIe coeqHHEHHST

Huccepranuonnas pabora B.K.BopoObeBa mocBsilmeHa co3maHuio wu
UCCIENOBAHUIO (UBHKO-XUMUUYECKUX CBOWCTB HMOHHBIX Trejieii Ha OCHOBE
IOJIUMEPOB IPUPOJHOTO MPOMCXOXKIEHUS, XUTO3aHA M LEJUIIONO03bI, H IIyOOKHX
3BTeKTHYECKUX pacTBopuTenei (I'OP). AkryanpHOCTh paboThl 00yCIIOBIEHA TeM,
4TO TaKHe TeJid MEPCHEKTUBHBI JIs NPUMEHEHHUS B OJIEKTPOHMKE, MSTKON
pOOOTOTEXHUKE W JPYyrdX HMHHOBAIMOHHBIX TeXHONOrHsX. OnmHako Juis
MPAKTHYECKOTO BHEAPEHHs HEOOXOAMMO pEIUUTh LEeNbIil KOMIUIEKC IpobieM,
CBS3AHHBIX C pa3pabOTKOW METOAOB MOJYYCHUS MaTEpPHaloB C 3aJaHHBIMU
(QyHKIMOHATLHBIMH XapaKTEePUCTUKAMK IOJ| KOHKPETHYIO 3amady. HecmoTps Ha
BO3pACTAIOLIMK HMHTEPEC K TaKMM CUCTeMaM, B IyOJUKAIMSX YAEJIEHO Majio
BHUMAHUsI YIJTyOJ€HHOMY H3YYEHHIO B3aMMOJCHCTBUSI MEX/IY MOJIMCAXaPUIOM H
I'OP u ero BiHMsHUS Ha CTPYKTYpPY M CBOMCTBA B 3aBUCUMOCTH OT COCTaBa

Komnosunuii. Jluccepraiuonnas pabora Bopobresa B.K. nonosusier u pacmmpser



5TO HalpaBJIeHUE MCCJIEIOBaHNi, a MOJyYeHHbIEe NaHHbIE HMEIOT BAXKHOE HAyYHOE
U [IPaKTHYECKOE 3HAaYEHUE.

OnpHuM M3 Majouccie0BaHHBIX BOIPOCOB B M30paHHOM 00JaCTH SBISETCS
YCTAQHOBJIEHHE XapakTepa MW MacluTaba BIHMSHHUS XUMHYECKOH CTPYKTYpBI
KOMIIOHEHTOB I'OP ¥ monmcaxapu0B Ha MeXaHHYECKUEe CBOWCTBA, CTPYKTYPY U
SJIEKTPOXUMHUYECKHE CBOMCTBA TaKUX KOMITO3ULUK. C MpaKTHUECKON TOUKH 3pEHHUSI
sTa UH(OpMaLMs BecbMa akTyallbHa, HAlpHMep, IPH IPOU3BOACTBE MeMOpaH,
UCITOJIb3YEMBIX B KaU€CTBE Iellb-2JIEKTPOJIUTOB B cynepkoHaeHcaropax. JAs Takux
MaTepHaJIOB KPUTUYECKH BaXKHBIM SIBJISIETCS HU3KOE OMHUYECKOEe COIPOTH BIIEHHE U
IIMPOKOE OKHO SJIEKTPOXUMHMYECKOM CTaOUIBHOCTH. DTHUM OOYCIOBISH BBHIOOD
0OBEKTOB MCCJIEIOBAHM, TAKUX KaK XUTO3aH, a Takke ['DP Ha ocHOBe xyopuma
XOJIMHA U psAfa KapOOHOBBIX KUCIOT. Ele omqHMM HemanoBaXHBIM HarlpaBlieHHEM
MCCIIEIOBAHMS], Pa3BUBAaE€MbIM JUCCEPTAHTOM, SBISETCS pa3pabOTKa METOI0B
NoNy4eHHs (yHKIHMOHANBHBIX M3JeNuil TpeOyemoit ¢hopmbl u3 reneit. [Ipu stom
BOXHBIM SIBJISUIOCH YCTaHOBJEHHE (AKTOPOB (COCTaB, XHMHYECKas CTPYKTypa
noycaxapuja u ['OP), Biausionux Ha OJHOPOJHOCTh CHOPMHUPOBAHHBIX METOLOM
3D-neyarn wu3nenuid U UX (PUMKO-XMMUYECKHE CBOMCTBA. B  KkadectBe
nonicaxapuia Obum BeIOpansl HaHokpuctamisl (HKL) u nanoBonoxaa (HBLI)
1eJuros03bl, U ['OP, nMeromye B cocTaBe akpUJIOBBIE MOHOMEPBI, JJIsl MOIYYEHHUs
KOBaJIEHTHO CLIMTHIX KOMIIO3UTOB IIOCJI€ IPOBEAEHUs (HOTOMHULIUUPYEMON
pagukaibHOW mojauMepu3anuu. IlpuHuMas BO BHHMaHue MopGONIOrHYecKue
OCOOCHHOCTH HAHOKPHUCTAJUIOB M HAHOBOJIOKOH IIEJUTIOJIO3bI, BIMSIOIIUX Ha
TOYHOCTh 3D-nevaru 1 MeXaHUYeCKUEe CBOHCTBA KOMIIO3UTOB, TUCCEPTAHTOM OBLIH
PaccMOTpEHBI pa3IuYHbIe 00TACTH UX TPHUIIOKEHHS.

Huccepranusa B.K. BopobseBa nsnoxena Ha 158 cTpaHuIiax u COCTOUT U3
BBEJICHHUsI, TpEX IJIaB, COIEpXKalKUX 53 puCyHKa U 9 TabyuIl, a TaKXKe BBIBOJOB U
CIUCKa HUTUpYyeMo# autepatypsl (154 HanMeHOBaHUS).

Bo BBegeHuum aBTOp NIPUBOAMT OOOCHOBAaHHE aKTYaJbHOCTH TEMBI
UCCIIEIOBaHUsl, PACKPBIBAET CTEIIEHb €€ pa3paOO0TaHHOCTH, OMpeNeliseT 00beKT U

npeaMET HCCIICHOBaHUI. 3areM H3IararTcs oejib, 3aga4yv, METOIOJIOTHYECCKUEC
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OCHOBBI HCCIIEIOBaHMS, II0JOXKEHHs, BBIHOCUMBbIE Ha 3alluTy, HHPOPMaLus O
anpobanyu paboThl, B TOM YHCIIE KOJIMYECTBO CTaTel M0 TeMe JUCCEPTAIEIN.

B mepBoii miaBe aBTOp IPHUBOIUT JIUTEPATYPHBIA 0030p TIO Teme
HCCJIEOBAHUs, B KOTOPOM PacCMAaTpPUBAIOTCSI BOIPOCHI, CBA3aHHLIE C OITUCAHUEM
ocobennocTeit u pazHoBuaHOCTel ['OP, a Takxke ux coiicts. [lanee nepeuncieHs
TEXHOJIOTHU TIOJy4YeHHs] MarepuayoB Ha ocHoBe ['ODOP u momumepoB, a Takxke
BO3MOXXHBIE IIYTU UX PUMEHEHHUS.

B IaBe 2 mnpuBeneHbl CBEIEHHS O XMMHUYECKHX METOAAX IOJIyYEHHUs
HAHOKPHCTAJUIMYECKON IIEJUIIONIO3bl U OMOCHHTe3e OaKTepHalbHON IEJUIION03bI.
PaccMOTpeHbI METOAMKH MONIy4YeHHs (POTOOTBEPKAAEMBIX Ielle00pasHbIX CHCTEM,
IPENCTABIISIOMUX cOO0H NUCIepCHH LEeNIoI03bl B I'OP, comepkainux akpuioBble
MOHOMEDB! ~ (aKpujoBas KHCJIOTa, AaKpWlaMua), C I[elbl0  [OoCIemyrouei
9KCTpy3uoHHOU 3D-mevyaru. Taxxke onucana METOAUKA IONYyYEHHS] CAMOHECYIIMX
IJIEHOK Ha ocHOBe xuTo3aHa u ['OP. [lanee nepeuncieHbl METOAMKY HCCIIE€NOBAHUS
(HU3MKO-XUMHYECKHUX CBOMCTB M CTPYKTYPBI pa3pabOTaHHBIX MaTepPHaoB, a TAKXKe
CIIOCOOBI OLEHKH XapaKTePUCTHK IEKTPOHHBIX YCTPOMCTB HA UX OCHOBE.

B IwmaBe 3 mnpoaeMOHCTPUPOBAaHBI pE3yNbTaThbl  CHUCTEMATHYECKOTO
HCCJICIOBAHMS B3aUMOCBI3H MEXAY CTPYKTYPHBIMH W (PH3UKO-XUMHYECKUMU
CBOMCTBaMH MOHHBIX I'eJiell Ha OCHOBE LIEJUIIONO03bI M XUTo3aHa. HayuHast HoBHu3Ha
nuccepranuonHoil paborel B.K. BopoObeBa monaTBepkmaeTcs COBOKYMHOCTHIO
pEIIEHHBIX aBTOPOM 3aza4 M IOJlyYeHHBIX Pe3yiabTaroB. Tak, YCTaHOBJIEHO, YTO
1u1st pOPMUPOBAHUS IBTEKTHYECKOTO PACTBOPUTEINS B IJIEHKE XUTO3aHA TpebyeTcs
ABoiHON m30biTok ['OP mo orHomeHuio k momumepy. Ilpu 3ToM 3amerHoe
CHH)KCHUE CTENEHHM KPHUCTAJUIMYHOCTH XUTO3aHA IPOUCXOAUT IMPHU JOCTUIKEHUU
IIOPOTrOBOM KOHUEHTPALlMU, COOTBETCTBYIOIEH Hauyany ¢opmupoBanuss [DP B
IUIEHKE. ABTOPOM YCTaHOBJIEHO, YTO XMMHYECKasl CTPYKTypa KapOOHOBOM KHCIIOTHI
OKa3bIBa€T 3HAYUTEIILHOE BJIIMSHUE HA OJHOPOJHOCTD TICHOK M MX MEXaHU4YEeCKUe
U 9JIeKTpuveckue cBoiictea. Hampumep, pasoBoe pasneneHue, BOZHUKAOIIEE MIPH
UCronb3oBanud [I'OP Ha OCHOBe IaBeNeBOM M SIHTAPHOW KHUCJIOT, MPHUBOAUT K

ITOBBIIICHUIO JJICKTPOIIPOBOAHOCTH Ha 2 nopsiiKa B CpaBHEHHUHU C IUIEHKOW Ha
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OCHOBE MAJIOHOBOM KHCJIOTBI. B Toxe Bpemsi Tmoka3zaHo, YTO TpPHEMEHEHHE
MOJIOYHOM KHCIJIOTBI B cocTaBe ['DOP mo3BosisieTr nocTUYh Ha MOPSIAOK Ooliee
BBICOKOH BEJIMYMHBI IPOBOJUMOCTU B CPAaBHEHUH C JIU- U TPUKAPOOHOBBIMHU. DTO
JUCCEPTAHT  CBA3BIBAET C HamboJee BBIPAKEHHBIM  IUIACTH(QHUIPYIOIIM
neiictBueM ['OP Ha oCHOBe OJHOOCHOBHOM KHCJIOTHI Ha XHTo3aH. Ha ocHoBaHuu
DKCIEPUMEHTAIBHBIX JAHHBIX COCTAaB TIUIEHOK OBbUI  ONTHMH3UPOBAH IS
HOCIENYIOIEH OUEHKHM MX NPUMEHMMOCTH B KadeCTBE TIeJIEeBBIX IMOJUMEPHBIX
DIIEKTPOJIMTOB B cynepkoHaeHcaropax. BopooseBeiM B.K. Takxe Obu1 paszpaboran
HOBBIH MeToJ nosydeHust poroorBeprxaaembix aucrnepcuit HKII 8 'OP ma ocHoBe
AKpUJIOBOW KHCJIOTBI U XJIOpHIA XonuHa. [IpopeMoHCTpUpOBaHO, YTO TOYHOCTH
OKCTPY3MOHHOM 3D meyarn W ONHOPOJHOCTb IIOMYYEHHBIX KOMIIO3UIUNA B
3HQYMTEJLHOM CTENEHU 3aBUCAT OT KOHLEHTpalMM HWOHOTeHHBIX TPYII Ha
nosepxHoctu HKII, monydeHHBIX pasznuuHbIMH MeTonamMu. Ha ocHoBe cucrem
HKII-T'OP Oplu M3roToBJIEHBI IPOTOTUIBI JATYMKOB MEXaHHYECKOW Harpys3ku,
IIPOAEMOHCTPUPOBABIINE JKCILUIyaTallMOHHBIE XapaKTEPUCTHKH, HE YCTYIAroL[ue
aHajoraM Ha OCHOBE MOHHBIX JXUAKOCTeH. Takke quccepTaHTOM OBLIO MTOKA3aHo,
YTO CTAOMJIbHBIE CYCIIEH3MH HaHOBOJIOKOH LEJUToNo36l B ['DP Moryr ObITh
UCIIOJIb30BAHbl JUIA IIOJly4eHHs KOMIIO3BUTHBIX THApOreyied, B TOM 4YHCIIE
HaneyaraHHbplX  Ha  3D-mpuHTEpe  CHOXKHBIX  TPEXMEpPHBIX  OOBEKTOB.
PazpaboTaHHblif MeToN MO3BOJSET 0€3 HCIOMB30BAHUS  JOMOJHUTEIBHBIX
pacTBOpHUTENIEH IOJly4arh OJHOPOJHBIE KOMIIO3UTBI C BBICOKONH KOHBEpCHEM
MOHOMEpOB (0 99 mac. %) u BapbUPyeMBIMH MEXaHMYECKUMHU CBOMCTBAMH.
IIpryem u3nenus, U3roTOBJIEHHBIE C MOMOIUILI0 3D-neyaTn, He YCTyHaId 110 CBOUM
IIPOYHOCTHBIM CBOMCTBAM TaKOBBIM, IOJIyYeHHBIM METOJIOM IMOJHMMEPH3ALHUHA B
dopme.

HagexHoCTs M TOCTOBEPHOCTH IOJYYCHHBIX aBTOPOM pE3YyIbTaroB U
C/IeJJTaHHBIX Ha MX OCHOBE BBIBOJIOB OOyCJIOBJIEHA IPUMEHEHHEM OOJIBIIIOro YKCIIa
COBPEMEHHBIX  METOAOB  MHUKPOCKOIIMM,  CIIEKTPOCKOIMH U  HU3MEpEHHsI
DJIEKTPOXUMHUYECKUX CBOMCTB, a TaK)Ke COIVIACOBAHUEM PpEe3yJbTaTOB MX MEXIY

co00ii ¢ TUTepaTypHBIMU JTaHHBIMHU.



Hayunpie pesynpTarel auccepranuu, mnoinydenHsie B.K. BopoGbeBbiM
omyOJIMKOBaHbI B BUJE 6 cTaTell B pelleH3upyeMbIX MEXIyHAPOIHBIX JKYpHaNaxX, a
Taroke 10 Te3uCcoB I0KIa0B Ha POCCUMCKHIX U MEXYHAPOIHBIX KOH(EPE HIUSX.

ITo quccepranuu UMEIOTCS CleAYIONIHe BOMPOCH! M 3aMeYaHusI:

1) B  Tekcre  nmuccepranMu  OTCYTCTBYET  IIOSICHEHH€,  YTO
II0J{pa3yMeBaeTCsl MOJ] KHOHHBIM TeJIeMy.

2) B I'maBe 3 puccepranuu aBTOp PaBHO3HAYHO HCIIONbL3YeT ITOHSITHS
«AOHHAS MPOBOAMMOCTE» M «IPOTOHHAs MPOBOAUMOCTEY» TPH OOCYXIECHHH
U3MEHEHUs DIIEKTPOIPOBOAHOCTH HCCIIEyeMbIX TeJiell, B SBHOM BHJE HeE
IIOKa3bIBasl, YTO H3MEHEHHE DJIEKTPOIPOBOJHOCTU OOYCIOBICHO 00pa3oBaHMEM
KaTHOHOB BOJOPOAA IIPH JUCCOLMALNU BXOJSAIIMX B cocTaB I'DP KUCIIOT.

3) B pasgene 3.2.7 I'maBel 3 aBTOp YTBEPKAAET, YTO YBEJIWYECHHUE
IPOTOHHOM IIPOBOAMMOCTH II0 Mepe MOBBIIIeHHs KoHIeHTpauuu ['DP B mieHke
XMTO3aHa CBA3aHO IIOMHMMO IIpodero ¢ amopdusanueit momumepa. CormacHo
JUTEPATYPHBIM JaHHBIM, MOHHAsi IPOBOAMMOCTb, HAlpPHMeEp, COJEH MeTajuIoB
JEACTBUTENILHO 3aBUCUT OT (DA30BOrO COCTOSIHUS MOJMMEPHOM MATPHIIBI, OJHAKO O
3aBUCHMOCTH MPOTOHHON MPOBOJMMOCTH OT CTENEHU KPUCTAIUTMYHOCTH ITOJIMMEPA
B JIUTEpaAType He coobIaeTcs.

4)  CnemyeT yTOYHUTbH, OLIEHHUBAJ JIM aBTOP H3MEHEHUS XapaKTEPHCTUK
JATYMKOB MEXaHWYECKOW Harpy3Kd M CYINEepKOH/IEHCATOPOB IPH H3MEHEHUHU
BJII&XHOCTH U TEMIIEpaTypbl OKPYXarolei cpenbl? D1a HHPOpMaIis MOXKET OBITH
Ba)XHOH, IIOCKOJIBKY BCE HCCIIE[IOBAaHHBIE B JIUCCEPTALMU T'€JId SBJISIOTCS BeCchbMa
TUTPOCKONMYHBIMUA U UX CBOMCTBA MOT'YT 3HAUUTEIbHO M3MEHSATHCS B Pa3JIMYHBIX
YCIIOBHSIX.

5)  Heobxomumo MoOsSCHUTH, MOYEMY JUISl pa3pabOTKH Iejlb-3JIEKTPOIHTOR
B paboTe ObUI BBIOPAaH XMTO3aH MPU TOM YTO OH I[OABEPXKEH JErpajlaliuyl MpH
BO3/I€WCTBMU OaKTepHii, B TO BpeMsl KaK CyNepKOHJEHCATOPBI OOBIYHO UCIIOJb3YIOT
B T€YEHHE JUIUTEIILHOIO Ieproja Bpemenu (Ooee 5 yer).

6) ABTOp NPUBOAUT CBHUIETENLCTBA COXpaHEHHS EMKOCTH mocie 1500

OUKIJIOB 3apsKECHUSA-PaA3PSKCHUA. OJIHaKO OTCYTCTBYIOT JaHHBIC O Xapakrepe
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3aBUCHMOCTH paspsIHON EMKOCTH OT HOMepa IHMKJIA, YTO MO3BOJMIIO OBl OIEHUTH B
YK CJie IIPOYEro MpeebHbIe XapaKTepUCTUKU KOHIEHCaTopa.

IlpuBen€nnble BBINIE 3aMe4aHusi MO paboOTe He BIUSIIOT Ha €€ BHICOKYIO
IOJIOXKHUTETbHYIO OLEHKY. IlojlyueHHBIE pe3ynbTaThl UMEIOT KaK HAyYHY'I0, TaK W
IPaKTHYECKYIO UEHHOCTh U MOTYT OBITh HMCIOJB30BaHbI B paboTe OpraHM3anuii,
CHELMAIM3UPYIOIIUXC Ha (YHIAMEHTAJIBHBIX W MPHKJIAAHBEIX MCCIIEI0OBAHHSX
IIOJIMMEPOB, B YaCTHOCTH, B MOCKOBCKOM TrOCYIapCTBEHHOM YHHBEPCUTETE UMEHH
M.B. Jlomonocosa, Cankr-IleTepOyprckoM rocygapcTBEHHOM YHHBEpPCHUTETE,
Wucrutyre Hedrexummyeckoro cuntesa mMm. A.B. Tomumesa PAH, Wuctutyte
CHHTETHYECKUX TMONMUMEpHbIX MartepuanoB uM. H.C. Enuxomonosa PAH,
WHucTuTyTe 3emenToprannieckux coequnennit uM. A.H. Hecmesinosa PAH u np.

Huccepranuonnas pabora Bopobsea Burtanus KoncranTuHOBHYa
«oHHbIE re/IM HA OCHOBE XMTO3aHA, LE/UIIOI03bl U IIY0OKHX 3BTEeKTHYECKHX
pacTBOpHTEEH» IOJHOCTBIO COOTBETCTBYET KPUTEPHSIM, YCTAHOBIECHHLIM M. 9-
14 TlonoxeHust O NPUCY)KICHUU  YYEHBIX  CTElEHEW, YTBEPIKIEHHOTO
nocraHonenueM lIpasurenscrsa Poccuiickoit ®enepanun Ne 842 ot 24 centadps
2013 r. B JjedcTByromedl penakuumu, a e€ aprop, BopoObeB Buranwuii
KoHCTaHTHMHOBMY, 3aCiIyXHBaeT MPHUCYXKACHHS YYEHOH CTENeHH KaHuaara
XUMHYECKUX HAyK I10 CIIeNUuanbHOCTH 1.4.7. BEICOKOMOJNIEKYNISIpHBIE COENUHEHMUSL.

Juccepranus, aBTopedepar U OT3bIB 00CYXICHBI U 0100pEHBI Ha 3acelaHHN
Kaenpbl  BBICOKOMOJIEKYJSIPDHBIX — COGIMHEHHMI  XHMHYEeCKOro  (akyimbTeTa
®efiepabHOTO rOCYIapPCTBEHHOIO OIOMKETHOIO 00pa3oBaTEIbHOIO YUPEKIeHHS
BBICIIETO 00pa3oBaHMs «MOCKOBCKHH TOCYIapCTBEHHBIH YHUBEPCUTET HMEHU

M.B. Jlomonocosa», nporokon Ne04/23 ot 29 mapra 2023 .

3aB. Kadeapoit BEBICOKOMOJICKYJISIPHBIX COENUHEHMH, ~ ,

, , 7
uin.-kopp. PAH, npodeccop, 10KkTop XUMHYECKHX HayK ‘-/C// P o
(02.00.06 — BricoxoMOJIEKYIISIpHBIE COSTUHEHS ) Z/ <

SApocnaBoB Anexcanap AHATOJILEBUY
VYuénslil cekpetapb Kadepbl, / Tn 7
JIOLUEHT Yxxunosa JIro008b JIMuTpresna



OT3BIB IOATOTOBUI:

3amecTuTelNb JIeKana 1o yueOHoi pabore, JOHEHT Kadeapbl BHICOKOMONEKYIISPHBIX
COCMHEHHM XuMHu4YecKoro (axkyasreTa PenepalibHOro rocy1apCTBEHHOI
OXOIKETHOTO 06Pa30BATENBHOTO YUPEIKICHHS BBICIIETO 06Pa30BaHHS
«MocKoBCKHI rocynapCTBeHHBIN YHUBEpCcUTET MMeHU M.B. JlomoHOCOBa

Kanpupnar xummugeckrx Hayk (02.00.06 — BbIcOKOMOJIEKYIApHBIE COSIUHEHHS,
03.00.04 - bBuoxumusi)

XHNPHOB Aprtém EBrenbeBuu

119991, r. Mocksa, I'CII-1, Jleaunckue ropsi, 1.1, crp.3,

DefepalbHOE rocyIapCTBEHHOE OIOKETHOE 00pa30BaTEbHOE yUPEKICHHEe
BBICIIIEr0 00pa3oBaHusl «MOCKOBCKHUIT FOCYIapCTBEHHBIN YHUBEPCUTET UM SHH
M.B. JlomoHocoBay», xumuuecknii GpakyiabTet, kadeapa BEICOKOMONEKYIIPHBIX

COEIMHEHUI
Temn.: +7 (495) 939-15-98; e-mail: dekanat@chem.msu.ru

Honmucs corpynnuxos A.E. XKupnosa, A.A. SIpociaBosa, JI.J1. YsxunoBoii 3aBepsio:
HaYaJIbHUK OTZENA JeJIOTPOU3BO/ICTBA ‘
XHUMHYECKOTO (haKyspTeTa

H.0. QEKAHA /Q/
XUMUYECKOTO OAKYNIbTETA /

MIyvm. M.B. JIOMOHOCOBA
C.C.Kapnos




