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Jucceprauust A.Jl. ['moBbl mocBsIeHAa TEOPETUYECKOMY WCCIIEI0BAHUIO
CTPYKTYpPBI CMeCel U HaHOKOMIIO3UTOB Ha OCHOBE MOJHMJIAKTUIA (TUIA) u nonu(3-
rugpokcubytupara) (ITI'G) ¢ momoupo  KOMIBIOTEPHOrO  MOJEIMPOBAHMA
METO/IOM MoOJeKyJsipHO# auHamuku (MJI) ¢ mnprMeHeHHEM IOJIHOATOMHBIX
mozeneii. AkTyanbHocTh paGotel ofyciosnena Tem, 4ro [UJIA u III'b kpaiine
BOCTpeOOBaHbl Ul TPOM3BOACTBA HA MX OCHOBE COBPEMEHHBIX IOJUMEPHBIX
MaTepuajoB ¢ TpeOyeMbIMH CBOWCTBAMH U3-32 MX TEPMOIUIACTHYHOCTH,
GHOCOBMECTHMOCTH U Ouozerpaaupyemoctd. [lpu 3ToM mpoussoactso I[UIA u

[II'6 OCHOBaHO HA HCIIOJL30BAHWU BO30OHOBISEMBIX IMPUPOAHBIX HCTOYHHUKOB.



XoTd HCCIeIOBaHUS cMecell W HaHOKOMIIO3MTOB Ha OCHOBE JTHX IOJIMMEPOB
BeIyTCsl y’Ke JABHO, BO3MOXKHOCTH KOHTPOJIMPYEMOro M3MCHEHHS CBOWCTB TaKUX
MaTepuanoB sl WX YCHEIIHOTO MPHMEHEHHMs, Hampumep, B MCIMIHHE U
MH/yCTPUM YIIaKOBOK CYIIECTBEHHO OTpaHH4eHa HEIOCTATKOM nH(popManuu 00 ux
CTPYKTYpHBIX OcoOeHHOCTsX. [lucceprauus A.Jl. TnoBbI BHOCHUT CYIIECTBEHHBIN
BKJIaJl B 3TO aKTyaJlbHOE HAIpaBJIeHUe UCCIIe/IOBAHUH, a MOy YE€HHbIC pe3yIbTaThl
BaYKHBI KaK C HAyYHOM, TaK ¥ MPAKTHYECKOM TOUKH 3pEHHUS.

Hucceprauust A.JI. I'7TOBBI CONEPXKUT CIUCOK COKpallleHUH, BBEIECHUE, TPU
IJIaBBI, BBIBOLBI M CIMCOK nuTepaTypbl. OHa u3noxena Ha 120 cTpaHuuax, B
KOTOpble BXONAT 32 pHCyHKa, 5 Tabmuu H 152 UUTHPOBAHHBIX HCTOYHHKA
JUTEPATyPBHI.

Bo BBeneHHMM IpuUBeleHO OOOCHOBaHHE AaKTyaJbHOCTH HCCICNOBaHMA,
cOopMyTUPOBAHBI LIETM ¥ 3a1a4y paboThl, 1aHa wHGbOpMaLKs O Hay4YHOH HOBH3HE
¥ TPAKTUYECKOW 3HAYMMOCTH PabOThI, MEPEYUCNICHbl BBIHOCHMbIC Ha 3allHUTY
MONOXKeHUs,, 00OCHOBaHA JOCTOBEPHOCTh IIOJYYEHHBIX HaHHBIX ¥ BBIBOLOB,
npejcTaBnena MHbopmamus 06 ampodaiuu paboThl, MyONUKaUUsiX MO0 TeMe
IMCCEePTALMK U IMYHOM BKJIaJe aBTopa.

B I'nage 1 1aH 0630p IMTEPATyphl, B KOTOPOM OMUCAHbI (PU3UKO-XMMHIECKHE
cBoiicTBa U obnactu npumeneHus IJIA u [1II'G, a Tak)xe MpeaCcTaB/IeHbl OCHOBHbIE
cBeJeHMs] O MOJNy4eHUH CMeceil M HAHOKOMITIO3UTOB Ha OCHOBE ITHX MOJIUMEPOB.
[lpu sToM ocoGoe BHMMAaHHE aBTOp YHAENAeT aHAIM3y OKCICPUMEHTANLHBIX
nanubeix o cmewmBaemoctd [UUIA u ITT'b u, kpome TOro, OLEHKE BO3MOXKHOCTH
MCIIOJIb30BAHUSI TEOPUH MOTMMEPHBIX IETOK JUTsS ONMUCAHUS CTPYKTYPbI MPHBUTBIX
cnoés  omuromaktuna  (OJIA)  u  omuro(3-rumpokcubyrupara)  (OI'b),
HCTIONB3YEeMBIX ISl MOJUGHKALUWKM TMOBEPXHOCTH HAHOYACTHILL LCJIIIONO3BI B
HAHOKOMITIO3UTaX Ha OCHOBE pacCMaTpUBAaEMBIX IOJMMEpPOB € LEJbIO
IpeIOTBPALIeH s arperaliy HarmoJIHUTeIs.

B 'naBe 2 npuBeieHbl O0IIMe CBEASHHS O METOJIE MOJIEKYIIPHOM AMHAMHKH,
naHa uHpOpMauWs O pa3pabOTAHHBIX MOJHOATOMHBIX MOJIEISAX HCCICAYeMBIX

CUCTEM W METOJAUKE KOMIIBIOTEPHOTO MOIEIUPOBAHHA. XOTs MOJHOATOMHBIE
2



MOZENH SBJSIOTCS HCKIIOYHTENBHO —TpeOOBAaTeIbHBIMH €  TOYKH  3pCHUA
BBIYMC/IUTEIBHBIX ~ PECYpCOB,  MOZeNMpoBaHMe  OBIIO  TPOBEACHO  HA
MUKPOCEKYHIHOM MaciTabe BpeMeH, 4YTO COOTBETCTBYeT COBPEMEHHOMY
mupoBomy ypoBHio M/ pacueTos. [lony4eHHbIe NIPOAYKTUBHBIC TPACKTOPUH ObUTH
FCTIONB30BAHbl U pacyeTa pasiMYHbIX XapaKTepUCTUK paccMaTpUBaEMBbIX
CUCTEM.

B TmaBe 3 0OCyXHalOTCs  pe3yJbTaTbl  BBIIOJHEHHBIX — pacderoB.
[IpeacTapieHa BalHAALMS MOJIENel paccMaTpUBAEMbIX IOIMMEPOB Ha OCHOBAHHH
SKCIIePHMEHTATBHBIX JaHHBIX 00 MX MEePCHCTCHTHOM [UIMHE W TeMIeparype
crexnoBanus (paszmen 3.1). M310KeHbl BBIBOABI O CMEIIMBACMOCTH IUIA u IIT'B,
MOJyYeHHBIE C UCIIONB30BAHUEM PACCUUTAHHBIX SHEPTETHICCKUX, CTPYKTYPHBIX H
TerohU3NIECKUX XapaKTePUCTUK cMecell (pasnen 3.2). Kpome Toro, omucaHbl
pe3yJbTaThl aHalM3a CTPYKTYpbl HAHOKOMIIO3MTOB Ha OCHOBE [TJIA (pa3zen 3.3).
BbIMOIHEH CPABHUTENbHBIA aHAIN3 CTPYKTYPBI 3THX CHUCTEM C pe3yNbTaTaMu Al
ciyuas HaHokommosuToB Ha ocHose III'b (paszen 3.4). TlpuBenensl HaHHBIC O
BIMSIHUM BHELIHEro 3JIEKTPUYECKOro I0Jisl Ha CUCTEMBI Ha OCHOBE TUTA (pasnen
3.3},

PaGora 3aBepliaeTcsi BbIBOJAMH, C(OPMYJIMPOBAHHBIMK Ha OCHOBAaHMH
IpOBEJEHHBIX HCCIEeI0BAaHNH, 0G0CHOBAHHOCT KOTOPBIX HE BBIBIBACT COMHEHHUI.

Haydnas HOBM3HA  JHMCCEPTAlUMKM  TOJATBEPKIAETCS — COBOKYMHOCTBIO
PelleHHbIX UCCEPTAHTOM 3a/1a4 U MOJyYeHHBIX pe3yJIbTaToB. ABTOpPOM BIIEpPBLIE
nokazana 3asucumocts crernenu cmernerus [TJIA u III'b or mpocTpaHCTBEHHBIX
maciTaboB B cmecsix. [lomydeno, uro mpuBuTbie cion OJIA u OI'b umeror
HeOOBIYHYIO  CTPYKTypy: Uemd  MOryT  IpUHUMATh IMTHATIBKO0OPa3Hy IO
xoHdopmaimio. Ilpm TomM Obuta  yCTaHOBIEHA  CBA3b HabIoJaeMbIX
KOH(MOPMALMOHHBIX XapAKTEPUCTHK C HAIWYMEM Yy TMOBTOPSIOWIMXCS 3BEHBEB
MPUBUTBIX ~ Lemeil  MPOJONBHOW — COCTABISIOMIEH — JUMOJIBHOTO  MOMEHTA.
VCTaHOBJNEHO, 4TO yBeluveHue UIMHBI NpuBHTHIX wuerned OJIA CrocoOCTByeT
WHULUAIMH ~MX KPUCTAUTM3ALMM TIPM  BBICOKMX TUIOTHOCTAX  IPUBHBKHU.

OGHapyXeHo, 4TO H3-3a OoJblield T'MOKOCTH HNPUBUTBIC LEMH OI'b umeror
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MEHBUIYIO TEHICHIMIO K (POPMHUPOBAHMIO IIMHIBKOOOPAa3HBIX KOH(OPMALKHA IO
cpapaenmio ¢ nensmu OJIA. [Toka3aHO, YTO INMEKTPUYECKOE MOJIE€ MOXKET OBITh
MCIIONB30BaHO Il yrpaBjieHus KoHpopMmauneld npuBuTeiX nenei OJIA u MoxeT
BJIMATH Ha IIyOMHY TIPOHUKHOBEHHs CBOOOIHBIX LieNell CBA3YIOILErO B MPUBUTOM
CJIOM.

HaneXHOCTP M JOCTOBEPHOCTb pe3ysbTaTOB, IIONYYEHHBIX aABTOPOM,
00ecreynBaeTcsl BHICOKMM YPOBHEM MIPOBEACHHSI KOMITBIOTEPHOTO MOIEIUPOBAHHS
M  BBIIIOJIHEHHOTO  TEOPETHYECKOr0  aHajlu3a  CUCTEM,  KCIT0JIb30BaHHEM
COBpEMEHHOro makeTra MojenupoBanus (Gromacs, CcOrjlacHeM pe3yJIbTaToB
KOMITBIOTEPHOTO ~ MOJEIMPOBAHUS €  OKCIIEPUMEHTAJbHBIMH  JIaHHBIMH O
MEPCUCTEHTHOM JUIMHE W TeMIleparype CTEKJIOBaHHs — pacCMaTpUBaeMbIX
MOJIIMEPOB.

Hayynple  pe3ynpTaTel  aucceprauuy, — noiaydeHHele ALl I'mosow,
omyOJMKOBaHBl B 6 CTaThsX B PELEH3UPYEMBIX XyPHalax, BXOMSAINX B MepeveHb
Hay4YHBIX W3IaHWH, peKOMEHOBaHHbIX BeIcIIeH aTTeCTallMOHHON KOMUCCHEH TPH
MuHuKcTepCTBE HayKU U BBICIIero obpa3oBaHus Poccuiickoit Penepauni, a TakKe
B 1 rnase B kaure u 20 Te3ucax JOKJIAI0B, IPEICTABICHHbIX Ha 15 pOCCHHCKUX U
MEXXIyHapOIHBIX KOH(pEepeHLUsIX.

ITo AucCCepTallMi UMEIOTCS CIEAYIOINE BOIIPOCH! M 3aMCYaHusI.

1) Jlast mpoBedeHUss pacdyeToB ABTOp HCIONB3YeT BaJEHTHO-CHUJIOBOE II0JIE
GAFF. Jlna 3ajmanusi rapameTpoB B3aWMOAEMCTBHUM ObLla KCIIONB30BaHa
nporpammuas  obonouka ACPYPE mnakera AmberTools. Ilpu sTom
napuuanbhele 3apsaabl atomoB B Hensx ITIJIA u III'B 6butn paccuuTansl
KBaHTOBO-XUMHUYECKUM MeTonoM Xaptpu-Doka B 0Ga3zucHoM Habope
BOJHOBBIX (yHKuui 6-31G* ¢ ucnonb3oBanuem anroputma RESP. General
AMBER force field npennHasHaueHo Ui MOJENUpPOBaHUs OENIKOB U
HYKJIEMHOBBIX KHCJIOT B BOJAHOM OKpy»keHHHU. [ToaTomy GasucHelli Habop 6-
31G* XOpoIllo TOAXOIUT Ul 3aJaHus MapLUalbHBIX 3aps]0B B Cilydae

MOJICIMPOBAHUS B MOJSIPHBIX cpesax. [Ipu 3ToM HaHHBIN 6a3uc paBHOMEPHO
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2)

3)

[lepeolIeHUBAET MOJIEKYJISIPHYIO TonspHocTb [J Phys Chem 1991, 95, 6661—
6666.]; TO €CTh OH XOPOLIO COATAHCHPOBaH ¢ OOLIEAOCTYHBIMU MOJCISIMH
Bogsl (SPC/E, TIP3P, TIP4P34), KoTOpble HMEIOT JIATIONBHBIA MOMEHT
npumepHO Ha 20% BbIlIe, YeM AJIS BOJBI B razoBol daze. Taxxke cienyer
YUMTBIBATH, YTO 3aps/bl, BO3HHKAIOLIME B Pa3IMIHBIX KOH(OpMaLUAX
MOJIEKYJI, OOBIYHO He MAeHTHYHBI VX Bapuanus MOXET COCTaBIATH >10%.
3nech BO3HMKaeT psj BOTPOcoB. M3 Kakmx cooGpaxkeHnil Gbuio BBIOpaHO
none GAFF st MozepoBaHus nojiumepos? Jlis KakuxX COeIMHEHUH OBl
BBITIOJIHEH ab-initio pacueT — ISl OTAENbHBIX MOHOMEPOB, OJIMTOMEPHBIX
nerneii? Kakum oGpasom Gbiia mpoBepeHa afeKBaTHOCT BBIOOpa 3apsiioB?
BoluKclieHHe TeMIlepaTypbl CTEKJIOBaHHMS OBbLIO BBIIONHEHO B XOI€
crymenyaroro oxnaxzaetust ot T = 550 K no T = 200 K co cxopocTsio ye =
2.5-10"" K/c. Tlpu oToM Ha KaK[IOM I[Iare TaKoro MOJETUPOBaHHA
TemmepaTypa nonwkanack Ha 10 K, 3arem cucrema MOZAeIMpOBanach B
teyenue 400 nc npu HOBOW TemrepaType. Bo3HnKaeT BONPOC: A0CTATOYHO
A ObUIO ATOrO MWHTEpBaja BPEMEHM [Uls Iepexofa B PaBHOBECHOEC
COCTOSIHHE ITPU HOBO# TemmepaType?

[Mpu omwucanun Tabmuuel 3 ABTOp THMINET, YTO pasHULA 3HA4YEeHUMH
napametpos pactBopuMocTu ITJIA u I1I'b, moqy4eHHBIX B MOJCIMPOBAHNY,
we mpessmmaer 1 ([hx/cm®)”2. Tlpm oTOM pasHMUa@ pacyeTHBIX H
SKCTIEpUMEHTAIBHBIX 3HAUeHWH MapameTpoB pacTBOPUMOCTH COCTABISET
2.0-2.7 (Jx/cm®)2. JanbueMiuii BBIBOA O CMEIIMBAEMOCTH IONTMMEPOB
cileflyeT U3 yCIIOBHS, YTO Pa3sHUIA MK/ UX TapaMeTpaMu pacTBOPUMOCTH
me npesbimaer 2 ([k/em®)?. EcmM MCXOAMTh W3 PasHHIBl  MEWIY
PACUETHBIM M IKCIIEPUMEHTAIBHBIMU 3HAYCHHUSIMH, MOKHO TPEIIIOI0XKHTD,
YTO Y pa3HMIIA MEXTY HallJIEeHHBIMU TapaMeTpaMy pacTBOPMMOCTH JIEKUT B
miarasone 2.7 (Jx/cm®)'?. B oToM cBsI3M BO3HMKAaeT BONPOC: Kak ABTOP
MOKET JIOTIOJIHUTENbHO TIOATBEPIUTb CHEJaHHBIE MM  BBIBOABI O

cmenmBaeMocTu T1JIA u [1I'B 3 pacueTHBIX OLIEHOK?



4)

3)

6)

7)

Taxxe s obocHoBanus cMemusaemoctd [IJIA u III'b ABTop ucrons3yer
pacueThl panuanbHOR QyHKIuK pacnpenenenus g(r). Ilpu sToM oH mueT:
«Crneayer OTMETHTB, YTO KPUBEIE g(r) M0 ONPEASNICHUIO NOJDKHBI BHIXOIHUTD
Ha OJHO M TO € 3HaueHWe, paBHOE |, Ha PAcCTOSHHUAX I, TAE CTPYKTypa
CHCTEMBI OJJHOpOIHa, cM. ypaBHeHHe (17). CoBmajieHne pacCMaTpUBaeMbIX
KpUBbIX g(r) HaONIOJAeTCs Ha PAacCTOSHUSX, KOTOPhIE NPUMEPHO Ha 1 um
MeHbLIIEe [TOJIOBHHBI pa3Mepa SYeHKy MOAeTUPOBaHUs. DTOT (GakKT MO3BOIACT
3aKJTIOUUTh, YTO IMOJy4eHHbIe JaHHbIe CBUETENBCTBYIOT O PaBHOMEPHOM
cmemenun [JIA u III'G B paccMaTpuBaeMbIX CHCTeMax Ipu r > 2-2.5 HM
WM, IPYTMMM CJIOBaMH, Ha DAcCTOSHMSAX, OOMbMX YeM 1-2 KyHOBCKHX
CerMeHTa, B COrJIACHM C OLEHKON CMEIIMBAeMOCTH C TIOMOLIBIO NTapaMeTpOB
pacTBOPUMOCTH  MOIMMEPOB».  3/eCb  AOMYyLIeHA  HETOYHOCTD. N3
TOJTy9EeHHbIX JAHHBIX CIIeIyeT, YTO Ha OONbIINX macmrabax [1JIA u I1I'b e
Gopmupyror GonpiMx JgomeHoB. Jlus XapakTepusalMu CTPYKTYp Ha
GoNBIIMX MaclITabax Jydlle MOAXOIUT pacdeT CTpPYKTypHoro hakropa S(q).
B pasmene 3.3 ABrtop 00CyXIaeT pe3ysbTaThl HM3YHYCHHsl CTPYKTYpbl
HaHokoMrio3utoB Ha ocHoBe [IJIA, HamoJHEHHBIX HAaHOYaCTHLIAMHU
[[eJUTIONI03b,  TTOBEPXHOCTHO-MOAN(DULMPOBAHHEIMA ~ NPUBUBKOM  LleneH
OJIA. OxHako 1Mo yCTpOHCTBY MOAEIMPYEMbIX CUCTEM HX JIy4lle OTHOCHTDH
K TOJMMEPHBIM HAHOCIOSM Ha TBEPAOM MOJJIOXKKE TIOCKOJIBKY HE
YUUTBHIBAETCS KpUBH3HA noBepxHocTr HY.

[lpu omucanuu Pucynka 25a muk B g(r) B obmactu r = 0.19 HM
MHTEpIIPeTUpPYETCsS KAaK CBHAETENbCTBO HANMYMA BOLOPOIHBIX CBsi3eH
MeXJy TMIPOKCHJIBHBIMUA TpyNIaMd TOBEPXHOCTH  LEJUIIOJIO3bl U
cBOOOJHBIMU KOHLIAMM MPUBHUTHIX Iereid. XOTs AJMHa BOAOPOIHOW CBSI3H
MeXIy MOJIEKyJaMd BoAbpl cocTaBiseT 1.97A, mo upee, BOSHUKHOBEHME
3TOTO TMHKAa MOXHO OOBSICHUTh W HaTU4YMeM OONBIION I0JM MOJEKYI
[PUBUTOTO CJIOSI B KOH(MOPMALIUHU ILITHIIBKAY.

B nocnenHeM pasjeliie aBTOp U3ydyaeT AEHCTBHUE 3JIEKTPOCTATHIECKOro MO

Ha npuBuTod cioif u3 OJIA Ha MOBEPXHOCTH HAHOYACTHI[ LEJUIFOJIO3BI.
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3mech cieayer OTMETHTb, YTO BCE IOJY4YEHHble pe3yJbTaThl HMEIOT
OTHOILLIEHHE MMEHHO K CIy4alo IoJIMMepa Ha TBepHOH MOJJIOKKE, a He K
HaHodacTule. B ciydae HaHouacTUL (0OBEKTOB, UMEIOIIUX OPaHHYEHHYIO
bopmy, cliegoBaTeIbHO, TOBEPXHOCTh, Y KOTOPOM HOpMaib OyneT MeHSTbH
OpPHEHTALMIO MO0 OTHOILEHUIO K BHELIHEMY II0JIFO) LIeMH Ha pa3HbIX ydacTKax
nosepxHoctd HY OynyT pacnonaraTecsi MOA pa3HBIMH yIVIaMH K IIOJIIO,

OpPUEHTUPOBAHHOMY BJOJIb OCH Z.

[IpuBeneHHble BblllIE 3aMEYaHUs HE BIIUSIOT Ha BBICOKYIO IOJIOKUTEIBHYIO
OLIEHKY pe3yJbTaToB paloTbl M CcAeNaHHbIX BbIBOAOB. [lomydeHHble aBTOpOM
pe3ynbTaThl HCCIAENOBaHUM MOTrYT OBIThb MCIOJB30BaHbl B OpraHU3aLUsX,
CIeLHaATM3UPYIOLIMXCSl Ha (YHIAMEHTATbHBIX W MPUKIAAHBIX HCCIIEI0BaHUSX
NOJMMEpHBIX MarepuanoB, Hanpumep, B MI'Y um M.B. Jlomonocosa, CIIOI'Y,
Tel'Y, UCIIM PAH, MHXC PAH, MH50C PAH, Boar[ TY, C®Y wu mp.
ABTOpedepaT  NOJHOCTBIO  OTpakaeT  COJAEp)KaHHe  JUCCepTallud |
OIyOJMKOBAaHHBIX PaboT.

M3  BeleckazaHHoro  ciexyer, uto jaucceprauus  AJI.  oBwl
«KomnerorepHoe MoAeNIUpOBaHUE CTPYKTYPhl MOJTUTUIPOKCUKUCIOT B CMECSX H
HaHOKOMITIO3UTaX» I10 CBOEH aKTyalbHOCTH, HayYHOH HOBHU3HE U 0OOCHOBAHHOCTHU
MOMYYEHHBIX  pe3yslbTaTOB  IOJHOCTBIO  COOTBETCTBYET  TpeOOBaHHSIM,
NpeAbsBIsIEMbIM K IUCCEPTALUsM Ha COMCKaHME YUYEHBIX CTENeHEH COTrIacHO
kputepussm  mr. 9-14  «llonoxeHuss O MNPUCYKIEHUU YYEHBIX CTeIreHei,
yrBepxkaénnoro Ilocranosnenuem IlpaBurensctBa Poccuiickoit ®eneparwm No
842 or 24 centabps 2013 r. B pegakuMu C W3MEHEHHSMH, YTBEP)KIEHHBIMU
[Tocranosnenusmu IlpaBurensctBa Poccuiickoit @eneparmu Ne 335 ot 21 ampens
2016 r. u Ne 426 or 20 mapra 2021, a e€ aBrop, Aprem [Imutpuenud I JioBa,
3aCITy’KMBAeT MPUCYXKAEHUS] YUYEHON CTEeNeHH KaHauaaTa GU3NKO-MaTeMaTHIeCKIX
HayK 1o crienuanbHocTu 1.4.7. BeicokoMoseKysipHble COeTUHEHUS.

Hucceprauus A.JI. T'nmossl «KomnbloTepHOE MOJETHpPOBaHHE CTPYKTYPbI

MOJIMTUAPOKCUKUCIIOT B CMECAX M HAHOKOMITO3HUTAX» 06cy>1<)leHa Ha COBMECTHOM
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cemuHape Kadempsl (Gusndeckoil XuMuu u obued ¢usukn 13 AHBAPSA 2022 T
OT3bIB HA He& paccMOTPeH M yTBEpXKIEH Ha 3acelaHuu Kadeapbl (QuU3HYecKOH
xumun  DeepanbHOro rocyIapCTBEHHOTO OHOKETHOrO  00pa3oBaTeNbHOro
yupesIeHus Bhiciuero o6pasosanus « TBEpCKOH rocy1apCTBEHHBIH YHUBEPCHTET?

(npotokon Ne 6 ot 24 stHBaps 2022 r.).

3aBeyIOLIHI Kadenpon bu3rUecKon XUMHUH denepallbHOTO
rocy1apcTBEHHOTO — OIOZKETHOro  00pa3oBaTelbHOro  YUPEeKICHMs — BBICLICTO
o6pa3oBanus «TBEpCKOi roCcy1apCTBEHHBIA YHHUBEPCUTETY,

I.X.H., mpoceccop ﬁk\ " [TaxomoB [TaBen MuxainoBud
29 ﬂu@up) 20122
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