OT3bIB
opunuaabHoro onnoHenTa Coabesa [Iasna Hukonaesuua
Ha aucceprauuonayio padory Ilunopoii Codun AleKcaHAPOBHBI
Ha TeMY: «Oco6eHHOCTH OPraHH3aAlHY AKTHBHOIO HEHTPA HEKAHOHMYECKOH
TpaHcaMuHasbl D-amunokucaor uz Aminobacterium colombiense»,
NpeacTABIeHHOH HA CONCKAHHE YUEHOH cTeneHH

KAHAHIATA XHMHYECKHX HAYK Mo cnenHaabHOoCTH 1.5.4 — «buoxumus»

AKTYyanbHOCTb JHCCEPTALHOHHOTO HCCIE0OBAHNS

@depMeHTATUBHBEIH KATAIW3 3aHMMaeT 3HAYMMOE MECTO HE TOJBKO B
dyHIaMEHTATBHOM OMOXWUMHMM M 3H3UMOJNIOTHH, HO TaKX€ M B UX IPUKNATHBIX
aCIIeKTax, KaK y/JoOHBIH HHCTPYMEHT NONYYEHUS ONTHYECKHN YUCTBIX OPTaHHYECKHX
COeIWHEHWH, AN MPHUMEHEHHS B MOJHOM CHHTe3e (HapMaKOJOTHIECKH 3HAYMMBIX
cyOcTanImil, 1 paxe B Tepanmuu oHKo3abomeBaHWi. [lupumokcann-5’-docdar-
3aBUCUMEIC (epMEHTHI TONY4aloT Bc€ OONBIIOE PaclpOCTpPaHEHHE B pPEHICHUH
MepeuucaeHHBIX 33/1a4, B TOM YHCle Onaromapd pasHOOOpPazHI0 UX MYTaHTHBIX
(hopM, HCTOYHUKOB, H BO3MOXHBIX KaTaTU3UPYEMbIX PEaKUil U IPOAYKTOB.

B nocnenHee aecaTHNeTHe MHOIME NMPHUKIaJHBIE NPOLECCH OUOXHMHMH H
OMOTEXHOJIOTMM  [EPEOPUESHTHUPOBANNCE HA  (pepMEHTAaTUBHBIH  KaTanuz ¢
TPAAMIIMOHHBIX MUKPOOHONIOTHYECKHX CHHTE30B, MUl KOTOPBIX paHee ObLIa
HeoOXoOMMa TeHHOUHXeHepHas MOAH(BUKAIMS BCEro MUKpPOOPTaHH3Ma C lIeNbio
MONMYYEHUS  ONTHMANBHOTO  mpoAymeHta. Mukpobuonoruyeckuit  cnocod
OrpaHHYHBAET KOHBEPCHIO Ipoliecca M3-3a HeOOXOAMMOCTH COXPaHEHHS KU3HEHHO
BAXHBIX MeTabONIMUeCKUX MyTeit caMoro NpoayLeHTa, 1 KpoMe TOr0, HAKIaAbIBaeT
HeoBXOMMOCTS pa3paGoTKK IIOpOil HETPHBHANBHBIX CHOCOOOB M3BICHCHUS H
OUMCTKH TIPOAYKTA M3 MHKpOOpPTaHH3Ma. PeakiMu ¢ ydacTHEM HETIOCPEACTBEHHO
dbepmenta  OOBIMHO  JIMILEHBI  3THUX  HEJOCTATKOB,  UYTO  IO3BOJIACT
CKOHLIEHTPHPOBATLCS Ha ONTHMH3AIMU WX paboTel MO 3a[aHHBIA CyOCTpat, H,
fnarofaps TOYEUYHBIM 3aMEHAM dAMHMHOKHCIOT, AOOUTHCA CHELU(PHYHOCTH HITH

¢TaOUNBHOCTH B T€X WUIIH MHBIX YCIOBHUAX.



HoBH3Ha Hecte0BAHHS H AOCTOBEPHOCTE Pe3y/ibTaTOR

Pabora Ilunosoit Codru AnexcaHapoBHOH MOCBALLEHA M3YUSHUIO HOBBIX
MpefcTaBuTeNiell  TpaHCaMHHa3 D-aMHHOKHCIOT, BXoJdmmMxX B o0mui xmace
TpaHcaMuHa3 IV TuUNa W KAaTAIM3HPYIOUMX CTEPEOCEIeKTHURHBIA MepeHoc
aMHHOTPYIIE ¢ D-aMHUHOKHCIIOTH Ha 0-KE€TOKHUCIOTY ¢ 0OpasoBaHMeM HOBBIX D-
AMHHOKUCTIOTBI M ¢-KE€TOKUCIIOTEIL.

OcuoBHo#t ymop B paGore Codbd AJNEKCaHIPOBHBI CJielNaH Ha
XapakTepu3alMio aKTUBHBIX IEHTPOB HOBBIX (EPMEHTOB Ha mpuUMepe
pexoMOMHAHTHOH TpaHCaMHHA3Bl D-aMUHOKHCTOT U3 Aminobacterium colombiense
(AmicoTA) u coznanne MyTanTHRIX GopMm (M xonodopmsl) 3Toro ¢epmMeHTa Kak
crmocod u3MeHeHus cyOcTpatHOM crielMHUYHOCTH W CTAOWIBHOCTH AAS HYXI
GuorexHomoruu. B cBoell pafore muUCCepTaHT MOCTaBHNIA LEIBID HE TONBKO
NoyueHue pasnudMHbIX BapuaHToB AmicoTA W e€ aHanu3, HO M AeTanbHOE
U3yUueHHe €€ MyTaHTHBIX (OPM C aMUHOKUCTOTHBIMHU 3aMEHaMH B AKTUBHOM LIEHTpe
JUIS BBISBIEHUS B3aUMOCBA3H «CTPYKTYpa — aKTUBHOCTBE». Bribop HOBoro
MUKpPOOPTaHH3Ma H HEKAHOHUYHOCThH CaMOro ¢epMeHTa, UMEIOEro OTIHYHYIO OT
M3BECTHBIX YKIAAKy AaMHHOKHCJOTHBIX OCTATKOB B aKTHBHOM IICHTpE,
o6GycaaBIMBaeT HOBH3HY AUCCEPTALMOHHON paboTsl. JloCTOBEpHOCTD pe3yJbTATOR
MOATBEPKIAETCA TIPOBEACHHEM OKCIICPHUMEHTOB B TpeX U Oolee moBTopax u

06p&60TKOﬁ JAHHBIX ¢ HCNIONB30BaHHEM COBPEMCHHBIX CTATUCTHYECCKHUX METOLOB.

Hay4Hasi 1 NpaKTHYeCKAA 3HAYUMOCTS Pe3y/IbTATOB

HuccepramonHoe uccnenosanve llumooit C.A. cozpaér sagen Ang
nankHeero H3yquH,q PeKOMOMHAHTHBIX MYTAaHTHBIX (pOpM TpaHCaMHHa3 MU
MOKA3BIBAET CUCTEMHEIH MoX0] e€ paboThl.

Ilepen aBTopoM cTOsNA KIIACCHYECKas H BCEra aKTyalbHas 3a/1aua H3yIeHus
HOBOT'O (hepMEHTa U3BECTHOTO Kiacca U3 HOBOro OaKTepHALHOTO HCTOYHHKA, €T0
TIIATENBHAS XapaKTepH3aLUsl KPHCTALIOTpapUIeCKHMH JAHHBIMH, TOTYYeHHe
MYTaHTHBIX QOpPM H onpeneﬂeﬁne BIIMSHUA HW3MEHEHHON CTPYKTypsl Ha
MPOSBIAEMYIO aKTHBHOCTh. (OJIHOBPEMEHHO C OTHM, [IUCCEPTAHT JECTAIBHO

PACCMOTPEN CHEKTPaTbHbIE XapaKTEPUCTHKU H COOTHEC HabrojaemMoe TeyeHHe
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(hepMEHTATUBHBIX TIpeBpAllleHWil ¢ HM3BECTHBIMH MapaMeTpaMi IPOMEXYTOYHBIX
NEPEXOAHBIX  COCTOSHHH  NHPUIOKCanb-5’-¢ochaT-3aBUCHMOTO  KaTaIH3a.
Hlunosoii C.A. uccneaosana cyberparHas cneludpUIHOCTE U1 TOTEHIIMATHHOTO
OUOTEeXHONOTUYECKOre MPUMEHEeHN (pepMEHTa B CUHTE3€ ONTUYECKH YUCTHIX D-
aMuHokucaoT. MuTepecHo, uTo BCero ofHa aMHHOKHCIIOTHas 3ameHa K237A B
aKTUBHOM LIEHTpEe MYTaHTHOH (OpPMBI PAacKpblia aKTUBHOCTE TPAaHCaMHHA3bl B
KHUCIIBIX CpefaX, YTO SBIACTCS LIEHHON XapaKTEpUCTHKOM IS IaHHOIO CeMeHCTRa.
Ilo pesynpraTaM HCCIEOBaHUN TUCCEPTAHTOM JAENOHUPOBAaHBI B OaHK MaHHBIX
OenxoBbIX cTpYKTYp (Protein Data Bank) cems HoBbIx cTpykTyp (PDB konel 8AHR,
8ONIJ, 80ONL, 8AYK, 8AIE, 8AYJ, 8ONN).

CTpyKTypa M coiepKaHHe TUCCePTALHH

JuccepranmonHnas pabota [lunosoli Codeu AnekcanIpoBHEI U3T0XKEHA Ha
113 crpaHMuax, NOCTpoeHa TPAagHIIMOHHO U BKIIOYaeT BBejeHHe, o0030p
JUTEPATYpPHl, ONIUCAHUE MaTepUaloB U METOAOB MCCIEAOBAHUA, PE3YNLTATH H UX
o0CyK/ieHHe, 3aK/IOYEHHe, BBIBOABI, INPUNOXKEHHE M CIIHCOK LHTHpPyeMoil
maTepatypbl. CHMCOK UUTUPYEMOM IHTEpaTyphl cOCTOUT U3 199 HUCTOYHUKOB.
CopmepxaHue OUCCEPTAIMH TIOJHOCTHIO COOTBETCTBYET cHeluansHocTH 1.5.4 —
«BbuoxumMus».

Bo BBegeHuU tueTKO OOOCHOBaHA LENb M aKTYalbHOCThH MCCIIEJOBAHUA,
obo3HaueHa OXUaeMas MPakTHIeCKas 3HAUUMOCTh, C(OPMYITHPOBAHBl OCHOBHBIE
TIOIOKEHUS!, BEBIHOCUMEBIE Ha 3allUTY.

B o03ope nuTepaTypsl WHTEPECHO OCBEIIeHa WCTOPUS M3Yy4eHUs
nupuaoKcans-5’-gochar-3aBucuMeix  pepmerToB B PoccuH M 3apyOexoM,
MpUBEACHE HeOOXOIUMBIE IaHHBIE M0 CTPOSHUIO TPaHCAMUHA3, cXeMe UX padoTHI,
a TaKKe MeXaHM3M coaeitcTBHs KogakTopa, mUpHANoKcanb-5’-(pocdara, B peakiuu
TpaHCcaMHHUpPOoBaHwus. [IpuMedaTensHO, YTO AUCCEPTAHT MIyOOKO NOrpy3uinach B
HUCTOPHYECKHIH KOHTEKCT KM OTMETH/Ia He TOCHEIHIOI POJIh MMEHHO COBETCKUX
yuéHBIX ¥, ocobenHo, rpymms npod. A.E. bpayrmreiina. Kpome atux ¢dakros, B
0630pe [OUCCEepTAHT NpUBeNna HEeOOXODUMBIE JUIf MOHMMAaHHA CyTH paboTsl

MEXaHH3MBl KJIACCUYECKHX peakimil TpaHcaMuHupOBaHHS (epMerToB IV 1HNa,
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CYMMHpOBaNa JAHHBIC I10 MOJEKYNAPHOH OHONOTHH (KOHCTPYKTaM, (yHKIMSIM
OTHENBHBEIX AMHMHOKUCIIOTHBIX OCTATKOB B KapMaHaX ¢epMeHTa, W THIIaM
cBA3bIBaHMs). Ha mpumepe yxke H3BECTHBIX TpaHcaMHHa3 [D-aMHHOKHCIOT
NpUBEACHB KHHETHYECKHE IapaMeTphl Y4 CBOMCTBA ONUCAHHBIX B Hay4HOM
nuTEpaType QEepMeHTOB, HATNIAIHO MOKa3aHa B3aMMOCBS3b CPOACTBa cyOcTpara K
depMeHTy OT Ipupobl cyocTpara. HakoHel, B raBe, MOCBAINEHHONH NPUKIaTHOMY
OMoKaTaNnu3y U NPUMEHEHUE) TPAaHCaMHHA3, TIPUBOAHTCSA MEPEYHCICHHE METO/OB
cUHTe3a papMalleBTUIECKUX NPENapaToR ¢ HEKOTOPBIMYU KITFOYEBLIMY CTAIMIME Ha
OCHOBE JeHCTBHS TpaHCaMHMHA3. ABTOp MNpHBeNa MPOTHOCTHYECKMYA MOTEHIIHAN
BHEJIPCHUS GH0KATalW3a Ha OCHOBE PeaKIUH TPAaHCAMUHHPOBAHHS B OTHONICHUU
HOBEIX JIEKAPCTB, MOAPOOHO PacCMOTpPEeB BO3IMOXKHOCTH ONTUMM3ALNHN CUHTE3a U
JIOCTOMHCTBA ¥ HETOCTATKH TaKOT0 ACUMMETPUYECKOTO TPaHCAMHHHPOBAHUA
ketocoenuHeHuit. Takum oOpazoM, OCBEUmIEHHBIH B JUTEPATypHOM 0030pe
MaTepuan MOCIy KU1 HeOOXOAMMBIM M JOCTATOYHBIM BBEJEHHEM B COBpEeMeHHOE
COCTOSHUE HCCHeJOBaHUH IO TeMe AuccepTaluoHHOH paboThl M PacKpbLl
NOTEHIMANBHYI0  NPUMEHHMOCTH  OOBeKTa  HCCIEOBaHuUs B CHHTE3e
($apMaKoIOTHYECKH 3HAYUMBIX CYOCTaHLIKH.

B sKchnepuMeHTalbHOM 4YacTH paboTel INPUBEACHB UCTONB30BAHHEBIE
MaTepHabl, METOABI MOIEKYJIAPHOH OHONOTHH U TeHHOH UHKEHEPHU, IPOTOKOIIEI
BBIJICICHUA, BANIMOALMH | OYHCTKH, METOHBl KPUCTANIM3alMM, & TaKXke
CIIEKTpanbpHble JanHble. OTOENBHON TITaBOH MPUBOAUTCA AHAIM3 KHUHETHUYECKUX
ImapaMeTpoB M TepMOCTabHIBHOCTH (epMeHTOB. B 3TOM e pasnene rnasa
MIOCBAIIIEHA OMUCAHUK) TOJYYEHHBIX AAHHBIX PEHTTEHOCTPYKTYPHOTO aHalH3a
BBIJICIEHHBIX (PEPMEHTOB.

O0cyxoeHue pe3ylbTaroB pacKpbiBaeT mMoApoOHO HabmogeHus U
3aKOHOMEPHOCTH, TOTYYEHHBIC B XOJ€ HPOBEACHHsS JKCIEPUMEHTOB, U CAeAyeT
3asBINCHHBIM LensaM paGotel. M3yuenue zaumojeiictsus AmicoTA ¢ ananoramu
cy6CTpaToB — OOpaTHMBIMH MHTHOUTOpaMH — I[OKA3aJl0 PA3HUIY B MeXaHM3ME
B3aUMONEUCTBUA  3-aMWHOOKCHIIPOMMMOHOBOM  KHCIOTH! u  D-IUKIOoCepHuHa.

CoBMeCcTHO ¢ KOIUTeraMH AWccepTaHTOM OblTa ompejefieHa MpOoCTPaHCTBEHHAS



ctpyktypa AmicoTA ¢ paspemennem 1,9A, moapo6Ho omucamo crpoeHue
dbepMeHTa; ANA YCTAHOBICHHS MEXaHW3Ma Y3HaBaHUA ¢yOcTpaToB OBUIH MOMYyHEHE
CTPYKTYPBL ~ KOMIUIEKCOB  diepMeHTa ¢ CyOCTpaTOoM M HHTHOMTOPaMH,
HACHTHGUIMPOBAHbBl 1Ba caiiTa CBsi3biBaHUs cybcTpatoB B O- u P-kapMmaHax, a
TAKOKE BIEPBBIE JKCMEPUMEHTANBHO MOATBEpPXKACHA TEOPETHYECKH BO3MOKHAsS
cTpykTypa aanykra PLP ¢ pazomxryToi# dhopmoit D-nuxiiocepuHa.

Cnegyromum marom pabotel [unopoit C.A. cTan aHamU3 MECTH MyTaAHTHBIX
dhopM depMeHTa, OTIHYAIOLINXCA 3aMEHAMU B aKTHBHOM IEHTPE (YHKIIMOHATHHBIX
TPYNH, CMOCOOHBIX K JJIEKTPOCTATHYECKHM B3aMMOJCHCTBHAM H BOJOPOIHBIM
ceazsM. OrnpeneneHa ponb 3aMEH, KUHETUYECKHE NapaMeTphl U CTaOMIBHOCTD, U
NOoKa3aHa BO3MOXHOCThL NoAOopa pabodero Auana3oHa aKTUBHOCTH MYyTAaHTHBIX
thepMeEHTOB B pa3HBIX cpeaax, B pH cpeawi ot 5,2 1o 10. Ha ocHoBaHUY OTYYEHHBIX
IAHHBIX B Pa3IM4HBIX YCIOBHSX aBTOP JAEaeT BEIBOJ O BKIAAJE OCTATKOB AKTHBHOIO
IIEHTPa B y3HaBaHHE U TuddepeHIHan cydcTpaTos.

3aBepmuB Bce (yHIAMEHTANbHBIE ACIEKTHl ONMUCaHHUA (EepMEHTa H €ro
BAPUAHTOB, aBTOP Mepelllia K OIIeHKH noTeHuana AmicoTA B cuHTe3e onTuuecky
JUCTHIX D-aMMHOKMCIIOT c y4acTHEM AmicoTA, (R)-
TUOPOKCUTITyTapaTAeTUApPOreHa3sl M3 Acidaminococcus — fermantans U
rmdmmmmnporen%m u3 Pseudommonas sp. B pesynbrate anpobauuu
MPEUIOKEHHON AUCCEPTAHTOM TPeX(PEepMEHTHOM CUCTEME], [TOKA3aHO JOCTHXEHHE
KOMUYECTBEHHBIX BBIXOAOB H DHAHTHOCENEKTHBHOCTH JJIi CHHTe30B D-
romMoajianuHa, D-HopBanuna, D-neituuna u D-romodennnananuna.

B cBoeii auccepraumonHoit pabote Llunoeoit C.A. yaanock CyMMHpPOBATh
Bce 0a30BBIe XapaKTEPUCTHKU PepMeHTa U ero 6 MyTaHTHBIX GOPM U OLIEHHUTH HUX
IPUKIAAHOS 3HAYCHHWE AN CUHTe3a HEKOTopblX D-aHaloroB aMHHOKHCIOT.
PesynsTaThl paboThl JONOKEHEL Ha 6 POCCHHCKUX M MEXIyHAPOIHBIX
KOH(EPEHUUAK U OMyOIMKOBaHbl B BHjIE 4 cTaTel B pOCCHHCKUX M MEXITYHAPOAHEIX
KypHaIax, WHIeKCHPOBaHHBIX B 6azax Web of science u Scopus. MoxxHo OTMETUTB
BBICOKOE KAYECTBO HE TOJIBKO SKCIIEPHUMEHTANSHOH paboThl AUCCEpTaHTa, HO B

NOATOTOBKH AUCCEPTALIMH, XOPOIIO CTPYKTYPUPOBAHHOMN U HAITMCAHHOHN MOHSTHBIM



HAYYHBIM SA3BIKOM. AHAIOIMYHO, 33 HCKMIOUEHHEM HE3HAYUTENHHLIX OIEYaTOK,
XOpOLIO U3JI0KEH MaTepral U B aBTopedepare.

TeMm He MeHee, k paboTe eCTh PAX KOMMEHTAPUER U 3aMedaHHi, TpeOyomux
YTOYHEHHS, HO He BIHAKOIIMX Ha OOLIYIO TONOKHUTENBHYX OLEHKY paboThl U

HOCAIUE PEKOMEHATEILHBIN XapaKTep.

3ameuanus

1) ITo xoxy o630pa muTeparypsl HabnroxaeTcs HechOPMUPOBAHHEIH TIOPSIOK
YNOMUHAHMS [TONTHBIX ¥ COKPAILEHHBIX BUAOBBIX HA3BAHUH MUKPOOPTraHU3MOB, 4TO
sametHO a8t Escherichia Coli, Necteria haematococca, B To xe BpeMs C. pusillum
COKpallleHa MPEXAESBPEMEHHO €Il N0 IEPBOro CBOEr0 YIIOMUHAHUA B TekcTe (¢, 19-
20 u panee).

2) B o3KcHepUMEHTAIbHOH YacTH ONUCAHO, YTO AN ONpeAeNcHUA
KOHIEHTpaluK OenKoB IpUMEHSNICS pacCUMTAHHBIN KOIM(ULIHEHT IKCTHHKINY,
KOTODPBIH MOXET OTIMYaThes OT 3KCHEepUMEHTATBHOTO. M0XHO OBUIO OTpeaeluTh
KOHLEHTpaluo Oenka metogoM bpaadopa umu Jloypu, COOTHECTH ¢ MOTIOIIEHHEM
Y HalTH JKCIIEPUMEHTANBHBIH KO3 OULHEHT SKCTUHKIMM (C. 41).

3} Ilpu BBLAETEHUH M O4HCTKE PeKOMOHMHAHTHBIX GOpPM TpaHCAMHUHA3EI [TOC/e
smouuy uAKyOuposany ¢ 1 MM pactBopom PLP. Cea3an mu 3toT 3Tan ¢ notepeit
GenxoM PLP B xome OYMCTKHM, W Kak 3TO mnpoBepsiiu? B To ke Bpems, IpH
noarotroeke 1A kpucrammuzaund AmicolA WT B 6ydepe 8 He ykazan PLP. B
TeKcTe paboTRI HEe HalIeHO, Kak TPOBEpPANU aKTMBHOCTH TPaHCaMHHAa3 B XOe
OYHCTKH.

4) TepMUHOIOTHUS U JI€Talld OTAENBHBIX BA)KHBIX MOMEHTOB MOITK OBl GBITH
fonee uérko cgopmynuposaHbl. JOCTaTOUHO 4acTO B COBPEMEHHOHW HayuHOR
TUTEpATYype BCTPEYAETCH TEPMHUH «MyTaHTHble (OpMBI (epMeHTa», BMECTO
KOTOPOTO 4BTOP MCIONIB30BA] CHHOHUM «BapHaHTHI depMeHTa». [Ipu anammse
(GYHKIIHOHATLHEIX CBOHCTB (lepMeHTa MyHKT 2.5.5. MOCBAILIeH «yTeuke» PLP u3 u
BcTpamBanvio PLP B akTuBHBIA UeHTp. BeposaTHo, asTop moipasymesaer
HCCOMMALIHIO KOodakTopa B akTUBHOM LieHTpe? B kakoMm Oydepe CHUMAIK CNEKTPEI

MOIJIOIIEHNA, H PErUCTPUPOBANH JM H3MEHEHUE CHEKTpOB BO BpeMmenm? [lud
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o6CcyXKICHUA pe3ylbTaTOB CleJ0Balo OBl ONpPEedeTUTh KOHCTAHTY AHUCCOLYALNH
PLP 1 oneprpoBaTh STUMHU JaHHBLIMHE (c. 58).

5) B oskcneprMeHTanbHOM HacTH TeKCTa AUCCepTALMOHHONW paboThl He
npocnexusaeTcs HHpopMmanud, ObUl N HMCCIENOBAH XONO(EepMEeHT, KaK ero
MOJTYHaH, U KaKOB NpOLeHT cBa3anHoro PLP B ero aktuBBOM neHtpe {c. 49 u ¢.60).
AHaNlorn4aHas HessiCHOCTE B IIyHKTe 3.2.6. mo «yTeuke» PLP M3 akTHBHOrO neHTpa
AmicoTA — onpenensnu nu copepxanue PLP u akTuBHOCTS hepMeHTa 0 W moce
xpaHeHHA? B TeueHHe Kakoro Mepuoia BpEeMeHH cOXpaHserci cTabWIbHOCTb
(pepmenrta’?

6) C 4eM cBs3aHo, 9To Ha Puc. 15 Ha anekrpodoperpaMme MONeKyIspHEIHR
Bec cyOpenuuuip 6e3 His-gparmenta 3ameten MeHee 30 k/la, B TO BpeMs Kak B
TEKCTe MpuBeAeHa eé Mongpras macca 33,2 x/a (c. 56)?

7) Ceoinka 31 Ha mutepatypy (c. 12) BeJieT He K IIepPBOUCTOYHMKY OTIMCAHHO
TPEXMEPHOH CTPYKTYpPBI TpaHCaMHHA3El, a K Ooyee no3gHeil crathe B Nature, rie
Oblla MpHBEZEHA 3Ta CTPYKTYpa B 0ojee BBICOKOM paspellieHHH, OJHAKO YXe 32
aBTOPCTBOM HCKIIOUHTENBHO KpUCcTaiorpadoB, 3aHUMaBIINXCS MHTepHpeTanueit
PCA, u 6e3 rpynnsl npog. A.E. Bpaynmreiina.

8) B Tekcre IucCepTAalMOHHON paboThl COAEPHMTCS HE3HAUUTENBHOE

KOJIMYECTBO ONEYaToOK ([IpeuMyINecTBeHHO, ¢. 28-36).

Bmecte ¢ TeMm, ykazaHHBIE 3aMEYaHMA HEe YMaJfKOT 3HAUUMOCTH JAHHOIO
JINCCEPTAllHOHHOTO HCCeoBaHuA. B menoM, AuUCCepTallMOHHOE UCCIEIOBaHUE
IInnoeoit C.A. BHIIOTHEHO IPAMOTHO, H3NTOXKEHO MTOCIE0BATENLHO U LEIOCTHO,
yKa3aHHBIC Pe3yJIbTaThl SABJISKOTCS OPUTHHAILHBIMH H OTPAXKalOT KaK HOBHU3HY
JaHHOH paboTsl, TaK M INPOSBIEHHOE AUCCEPTAHTOM BBICOKOE 3KCIIEPUMEHTANLHOE
MacTepCTRBO.

Jiucceprammonsas  paboTa oTBewaeT TpeGOBaHHMAM, YCTAaHOBICHHBIM
MOCKOBCKHM TroOCyIapcTBEHHBIM yHHUBepcutTeTroM uMMeHn M.B. Jlomonocosa k
paboram momoOHoro popa. ComepxaHue nnccep'raunn. COOTBETCTRYET
crieHansHOCTH 1.5.4 — BruoxuMus (110 XUMHYECKUM HayKaM), a TaKxKe KpUTepHsM,

onpeaeneHHpIMU 1. 2.1-2.5 TlonoxeHUd O NMPUCYKAEHHH YYEHBIX CTENCHEH B
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MockoBCKOM rocyiapcTBEHHOM YHUBepcuteTe UMeHn M.B. JIoMoHocoBa, a Takke
odopmnena cornacuo TpebosanuaM [onoxenus o copete 1o 3alUTE ANccepTalUi
Ha COUCKaHUE YUCHOU CTEeNeHH KaHauaaTa Hayk MOCKOBCKOro rocyZapcTBeHHOIO
yHUBepcHTeTa UMeHd M.B. JIoMoHOCOBa.

Takum obpazom, couckarens Llunosa Codbs AnekcaHAPOBHA 3aCAYXUBAET
MPHCYKACHUA YYSHOH CTEMEHN KaHAUAaTa XUMUYECKHX HAYK II0 CIIEUATBLHOCTH

1.5.4 — buoxumus.

O¢uLHaNbHBIA OTIIOHEHT,
BeAYLIUIA Hay4YHBIN COTPYABHK,
PYKOBOJUTEND NabopaTopuy XUMHUYECKHX OCHOB OHoKaTanu3a
DenepanbHOro rocyAapCTBEHHOro OI0KETHOTO YHUPEAICHHS HAYKH
HNuctutyTa MOnekysipHoi 6uonoruu uM. B.A. DHrensrapara
Poccuiickoit akagemuu Hayx (UMb PAH)

KaHIUAAT XUMUYECKIX HayK,

/ Consen Ilapen Hukomaesuu

CnenunansHocTs: 03.01.03 — MonexynspHas OHonorus

[TouroBwlit anpec: 119991, Poccus, r. Mocksa, yn. Basunosa, x. 32.
Tenedon: +7 (499) 135-9858

Paxce: +7 (499) 135-1405

AJzipec 3NeKTpoHHOM mouThL: solyev@eimb.ru

Hanusle n noanuck Consesa I1. H. moaTsepxigio.
VYuenslit cexperaps UMb PAH, k.B.H.

/ Bogapos AsSegdnIp AHaTonEeBAY
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