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OGHIMATEHOTO ONIOHEHTA Ha IUCCEPTAIIHOHHYIO PabOTy
By Yan 3bloHra

«MVJIbTUKOMITOHEHTHBIM CUHTE3 HOBBIX ®YHKIIMOHAJIU3UPOBAHHBIX
NH-1,2,3-TPA30JIOB U3 3AMENIEHHBIX ITPOITMHAJIEN TPUMETWICUJINIIA3U-
JA, N- 1 C-HYKJIEO®UJIOB»,

IPEJICTABICHHYIO Ha COMCKAaHKME YYEHOU CTENIeHH KaHuaaTa XUMHUECKUX HayK
o crnenuanbHocTH 02.00.03 — oprannveckass XUMHs

AMOUJICHTHBIE NPONUHAIH, COAEPIKAIIME B CBOMX CTPYKTYPAaX BBICOKOPEAKIIMOHHYIO
TPOMHYIO CBSI3b M CTEPUYECKH HE3ATPYTHEHHYIO albJACTHAHYIO IPYIIILY, SBJIAIOTCA 0JaroiaTHBIM
MaTepuaoM JUIst KX aKTHBHOI'O MCIIOJIE30BaHKs B TOHKOM OpPTaHHYECKOM CHHTE3E. 3aMElleHHbIE
TIPOITMHAJIM CITY>KaT CTPOUTEILHBIMY OJIOKaMH IJI CHHTE3a MPOU3BOIHBIX, XapaKTEPU3YIOIIUXCS
IIHPOKUM CIEKTPOM OHOJIOTMYECKOH aKTUBHOCTH U NPEACTAaBISIONINX B JabHEHIIIEM MHTEPEC
Anst hapManeBTHKH; TIEPCIIEKTUBHBI IS [OJIyYEHHUs MATEPUATIOB, 00J1aIaI0IMX IeKTPOONTHYE-
CKHMH ¥ MarHUTHBIMU CBOWCTBAMU. biaronapsi CTpyKTypHBIM 0COOCHHOCTSIM MTPOTTMHAIIA MOT'YT
y4acTBOBaTh B COOpKe ()YyHKIMOHATU3UPOBAHHBIX I'€TEPOLHUKIOB B PEAKIMAX C Pa3IMYHBIMU
Hykieopunamu. [IpuMeHeHHe MyJIBTUKOMIIOHEHTHOTO IIOXO/a Ui AM3aiHa MnoaudyHKIHO-
HaJIbHBIX TETEPOLHUKIIOB C y4acTHEM OOOMX PEaKIMOHHBIX IEHTPOB M3YyUEHO HEI0CTATOYHO.
MyIbTHKOMIIOHEHTHBIE PEaKUK 3aMENIEHHBIX TIPONUHael ¢ asunamu, N- u C HykIeobuiamu
AJIs CHHTE3a NONU(DYHKIHOHAIBHBIX 1,2,3-TpHa3010B, B TOM YHCIIE OUCIETEPOLMKIMIECKUX, CO-
ACpXaIIUX JBa pasjM4HEIX (papmakodopa, paHee pacCMaTPHBAIUCH, HO TPeOYIOT GoJiee J1eTalb-
HOHM TpopabOTKH, a CBEJICHHS 110 MPUMEHEHHIO OHOICrpaIipYEMbIX, PEr€HEPUPYEMBIX TTOJIHCA-
XapuloB Ul CYIIPaMOJIEKYJIIPHOro KaTajn3a MOAOOHBIX peakiuii OTCYyTCTBYIOT. B cooTBeTCT-
BHM C COBPEMEHHOM KOHLEHIHMEH «HMICAIbHOIO CHHTE3a» IPUMEHEHHUE OJHOPEAKTOPHOIO I0/I-
X0/ia B HAIIPaBJACHHOM CHHTE3€ IIPAKTUYECKH BaXKHBIX MOTH(YHKITMOHAIBHBIX a30TCOACPIKAIINX
FeTePOMHUKIHYECKUX COCAMHEHHH, TPOBENECHUE MYyJIbTUKOMIIOHEHTHBIX pPEeaKIlHii, TPEUMYIIECT-
BCHHO OTBEYAIOLIMX TPEOOBAaHMAM «3€JIE€HOH XMMHU», HE BBI3bIBAET COMHEHHH B aKTyalbHOCTH
¥ 3HAYUMOCTHU JITaHHOK PabOTEHI.

Pa6ora By Yan 3bloHra SIBASIETCS TIPOIODKEHUEM CHCTEMATHYECKMX MCCJIE/I0BAHUH, BbI-
MOJTHSAEMBIX B JIADOPAaTOPUU XUMHUH KapOO(YHKIMOHAIBHBIX COCAUHEHHH B COOTBETCTBHH C
mwiaiom HUP UpMX CO PAH no teme: «M3yueHne TaHJeMHBIX U MYJbTHKOMIIOHEHTHBIX peaK-
[MA aKTHBHPOBAHHBIX AJIKKHOB M aJIKEHOB C MOHO- U OMHYKJICO(HIaMH B YCIOBUSIX OpraHuye-
CKOTO ¥ CYIPaMOJIEKYJISIPHOIO KaTajn3a: pa3paboTKa XeMO-, pETHO- U CTEPEOKOHTPOIUPYEMBIX
METOA0B CHHTE3a IPAKTHYECKH BAXKHBIX MOJUPYHKIIMOHAIBHBIX reTepoIkiaoB» (Ne roc. Peru-
crpanuyn 01201281993), yacTe Hcce0BaHUM MPOBOIMIACH ITPH (PUHAHCOBOM mouepxke Poc-

cuiickoro Gonza GyHIaMeHTanbHBIX HecneaoBanuit (rpantel Ne 10-03-01024-a, 15-03-99566a).




Huccepranus By Yan 3plonra usnoxena Ha 183 crpanuuax, BKJIFOYAaeT BBeJEHHE, TPH
[JIaBbl, MPEJACTaBIIOMINE, COOTBETCTBEHHO, aHAJIMTHUECKUH 0030p JHUTEpaTyphl, 00CykKIeHHE
COOCTBCHHBIX PE3YJILTATOB, BEIBOMBL, MTOAPOOHOCTH IKCIIEPUMEHTOB M CIHCOK IUTHPYEMOI JIH-
TepaTypsl U3 321 UCTOYHMKA.

B nuteparypHom 0030pe aBTOp CHCTEMATH3UPYET ¥ AHATU3UPYET JTHTEPATypPHbIE JaHHbIE
y4acTusi a,f3-aleTHIEHOBBIX KapOOHMJIBHBIX COCAMHEHHH B MYJIBTHKOMIOHEHTHEIX DEaKI[HsIX
CHHTE3a FeTePOLUKIOB ¥ MONU(YHKIHOHATBHBIX JIMHEHHBIX CHCTEM, MPEUMYIECTBEHHO OMy0-
JIMKOBAaHHBIX 3a nocyeaaue 10 net. TekcT I0ru4Ho U3JI0KEH, XOPOIIo CTPYKTYPUPOBAH, YHTAET-
Csl JIETKO, HECMOTPSI Ha TO, YTO HAIlMCaH Ha MHOCTPaHHOM JIJIsI aBTOPA A3LIKE.

Bropas riasa nuccepTanoHHOH paGOTBI CONEPKHT ONMCAHME U AHANIM3 OCHOBHBIX pe-
3y/lIbTaTOB, NOJTYYEHHBIX aBTOPOM. B COOTBETCTBUHU C 3asBJICHHOMU IIEJIBIO HANIPABJIEHHOIO CHH-
Te3a NONU(YHKIMOHANBHBIX 1/-1,2,3-TpHa3osos ¢ npuMEHEHHEM MYJIbTUKOMIIOHEHTHOTO 110/1-
X0/a, B Ka4ecTBe OOBEKTOB MCCJIEOBAHHS MCIOIb30BAHBI TPUAIKUIIDIEMEHT3AMEIECHHbIE U )-
TUJIPOKCHATKHIIIIPONIMHAIH, TpUMeTIICHIHIa3u, CH-KHCITOTE 1 aMHUHBL.

Bona okasanace GmaronaTtHo# cpeoit Uit OCyIecTBIeH s 1,3-IUIONAPHOr0 HUKIOIPHU-
COCAMHEHHs TPUMETUIICHITHIIa3Ma K TPOMHON CBS3HU y-THUAPOKCHAIKUWINpOIHHANEH. B aTux ye-
JIOBUAX PEAKLMS NPOTEKACT PErHOCEIEKTUBHO C XOPOIIUM BBIXOJIOM (69-96%) panee Hen3BeCT-
HBIX 4(5)-THApOKcHankui-1/-1,2,3-tpuason-5(4)-kapbanbaeruaos. [lokasano, 4To B TepMUue-
CKHMX YCIIOBHSX KJIaCCHYECKOH peakiy XbIO3reHa IUKIIONPHUCOCIMHEHHE HE MPOUCXOIUT, a ¢
asuziom Harpust B JIMCO nponecc npoTekaeT HECEIEKTUBHO ¢ 06pa3oBaHHeM MOGOYHOIO Ipo-
JYKTa IMMEPHU3ALUU HCXOAHOIO T'HAPOKCHATTKUIIIPOTTHHAIS.

Ilpn cuHTE3¢ HEONMHCAHHBIX paHee OKCHMOB TpHANKWICHIMI(repmun)-1H-1.2,3-
TpUa3oJIKapOaIbIEruI0B aBTOPOM IOKa3zaHa He3((GEeKTHBHOCTH PUMEHEHHMS KIACCHUECKHX YC-
JIOBUH peakii XpIO3reHa HarpeBaHHEM B TOJIYOJIE SJIEMEHT3aMEICHHBIX TPOIUHAIEH ¢ TPUMe-
THJICUTHIIa3uI0M. HecMOTps Ha BBICOKYIO ONUCAaHHYIO B JHTeparype 3Q(PEKTHBHOCTL MCIIO/Ib-
30BaHHUS XHTO3aHA B KAYE€CTBE MEK(PA3HOr0 KaTaIu3aTopa, U3BECTEH JIMIND CINHUYHBIA IpUMep
MYJIbTUKOMIIOHCHTHOM pEaKIUHU aleTUICHOBBIX COSIUHEHHH, KAaTaTH3UPYEMOM STHM BCIIOMOTa-
TCJBHBIM BEIECTBOM. DTO MOOYIMIO COMCKATEINS H3YYUTh BO3MOYKHOCTH KAaTaln3a XUTO3aHOM
OJTHOPCAKTOPHON TPEXKOMIIOHEHTHOH pEaKLUH ajbJCTHUI0B C TPHMETHICHIHIA3HIOM U T'€HEPH-
pyembIM in situ TUAPOKCUIaMUHOM. Ha mpumepe 8-mu 3aMeleHHBIX MPOMUHAICH TTPOIEMOHCT-
pupoBsana 3 PEKTUBHOCTD CYNPaMOIIEKYIIPHOTO KaTalH3a ¢ UCIOJIb30BAHHEM KOMMEPYECKOro
xuro3ana (5 macc%). LleneBbie OKCHMBI Tpra30JIKapOabIErHI0B BELIEIEHBI ¢ BBIX00M 61-85%
IIpY MUKPOBOIHOBOM o0uyderuu (80 °C) B TeueHHe 55 MHUH. B cpejie ITAHOIA, TOT/[A KaK B OT-
CYyTCTBHE  KarajimM3aropa BBIXOA  MX He mpesblmaer 26%. Ha  npumepe  3-

TPUMCTHIICHIWIIIPOITAHAIIA TOKA3aHO, YTO ONITUMHU3HUPOBATH MPOLIECC MOXKHO IIyTeM IocJjIca0Ba-




TEJbHOH 3arpy3KH peareHToB, Tak IPHU OJHOBPEMEHHOM BBEIECHHH TPEX PEareHTOB BHIXOJ Lelle-
BOI'0 OKCHMa TOJIbKO 23%, a IIpH NOC/Ie10BaTeIbHOM ITOBbIIIaetcst 10 83%. Onnako, > pekTHs-
HOCTh TAKOr'0 MOJIX0/a YETKO He 00BsICHEHA.

HecomHenHo, HHTEpEC BBI3BIBAIOT HCCIIEA0BAHNS, IPUBO/SIIUE K MONYUEHHUIO TPUAZOIIO-
0apOuTypaToOB — TMOPH/IHBIX MOJIEKYJI, COJAEPIKAIIMX HECKOIBKO (apMakoopoB U PeaKLUOH-
HBIX IICHTPOB, MO3BOJIAIONIMX HMX JaJIbHEeHIee UCIOIb30BaHHE B TOHKOM OPraHUYeCKOM CHHTE3E
C 3alaHHOM 11eNbI0. CHHTE3 paHee HEU3BECTHBIX OUCTETEPONUKIHUECKHX aIKUIIUIEHOTPHA30IIOB
C BBICOKHM BBIXOJIOM (72-89%) ocyImecTBieH myTeM MOC/IEOBATEIBHOIO BBEAEHHS K CMECH
Kap003aMEIIEHHBIX NPONUHANEH ¢ TPUMETHIICHIMIA3HIOM pPacTBOpa GapOHTYpPOBBIX KHCIOT.
[IpoBeienne TOH peakiu B BOJIHO-ITAHOJIBHOM Cpelle pH KOMHATHOW Temreparype 06e3 mc-
MOJIb30BaHMsI METAJITIOKATAIM3aTOPOB O€3yCI0OBHO OTBEYACT TPEOOBAHUAM «3€IEHON XUMHMY.

IIpumeHeHne BOJBI B KAYECTBE PEAKIIMOHHOM CPe/ibl P MITKUX TEMIIEPATYPHBIX yCIIO-
BUSIX, [I03BOJIUJIO B PEAKIIMH 3aMEIIEHHBIX [TPONUHANIEH ¢ TPUMETHICHITHIA3HI0M U MaJOHOHUT-
PUIIOM, KaTaIMu3UpPYyEeMOH [-LIUKIOJEKCTPHHOM, OCYIIECTBHTH CEJIEKTUBHBIN cuHTe3 4,5-
AuzamenienHeix NH-1,2,3-Tpra3onos ¢ xopomim BeixogoM (64-85%). ABTOpOM 110KA3aHO BIIMS-
HHU€ f-UHMKII0JeKCTPHHA Ha PEre0CeIeKTUBHOCTD JaHHOTO MPOLECCa, TaK 0e3 HCII0Ab30BaHHs Ka-
Tanm3aropa 00pasyeTcst CMech, B KOTOPO# cojeparcst 1o gaHHbM SIMP 'H KOHTPOJIA LIEJIEBON
aIUlyKT, TprazoiakapOanpaerun, aguykt Kxeenarens u mamoHoruTpwi. Kartammrudeckuii 3¢)-
(GekT f-UUKIOAEKCTpHHA He ObLT OTMEYEH B Cilydae TPHITHITEPMMIINPONUHAIS, OObICHEHUE
sroMy Yan 3bIOHT NPHBOAUT Ha OCHOBAaHHWH I'€OMETPHUCCKHUX MApaMeTPOB IOCTEBBIX MOJICKYII
TPUMETHIICHIHII- ¥ TPUMETHITEPMUIIIPONUHATIEH, O SMIOUPUUYECKUM KBAaHTOBO-XHMHYECKHM
pacdyeraM B mpubmmxennn Xaptu-Poxa.

AMHHO- ¥ LIMAaHO3aMELIEHHBIC MUPUIUHBI MOTYT CIY)XKUTh KJIIOYEBBIMU CHHTOHAMH LIS
3G PEKTUBHOIO KOHCTPYUPOBAHHS OHOJIOTMYECKH BaXHBIX (apmakodopos. J[o cux Iop B JIUTe-
parype OTCYTCTBOBAIM IIPUMEPBI CUHTE3a NOIU(PYHKIIHOHANBHBIX 1,2,3-TpHa30/I0NUPUIMHOB Ha
OCHOBE alEeTHJICHOBBIX KapOOHWJIBHBIX COEIMHEHHH. ABTOPOM BIIEPBBIC pealii30BaHa MYJIbTH-
KOMIIOHEHTHas cOOpKa IMOJIM3aMEIIeHHBIX MUPUANHOB U3 3JIEMEHT3aMEIICHHBIX MPONUHAJICH,
TPUMETUJICUINIIA3UA, MAJOHOHUTPUIA M aHUJIMHA. 3HAYUTEIbHOE BHUMaHHE OBLIO YIIEJICHO
ONTUMHM3ALUY IIpoliecca (BapbUpOBaHUE IIPUPO/Ibl KaTaIM3aTopa, paCTBOPUTEIS, TEMIIEpATyphl U
IPOJOKUTEIBHOCTH PEAKIMK), YTO MO3BOJIMIO MOJ00pATh YCIOBHS AJIS MOJYyUYEHHUs LEJIEeBbIX
[IPOAYKTOB C HEIUIOXUM BBIX0J0M (53-64%).

HoBoii siBiIsIeTCsl YeTHIPEXKOMITOHEHTHAS PEAKIMsl MEXIY TPUMETUICHIHIIPOIIUHAIEM,
TPUMETUIICUIIIIIA3U/I0M, MAJIOHOHUTPUJIOM M aMMHUAKOM, KaTallu3upyeMasi XUTO3aHOM B BOJHO-

METaHOJIbHOH cpejie IpU KOMHATHOHN TeMIieparype, B pe3yJbTare KOTOPOH BblJe/IEH MOJH(YHK-




LHOHAJIBHBIN 2,6-1rnamuno-4-(1H-1,2,3-rpruazosn-5-mi)-3,5-mupuInHKapOOHUTPIIL, CONEPIKALIIHiT
6 QyHKIIMOHANBHBIX LEHTPOB (41%).

Hist Beex ocymecTBneHHBIX peaknuit YaH 3bIOHT [pe/UIaraeT BO3MOXKHbIE MyTH cOOPKHU
(GyHKIMOHANM3MPOBAHHEIX TeTEPOLMKIMICCKAX COETMHEHHUH, ONUPAsCh TIPH HTOM Ha OOIICXH-
MHYCCKUE IIPEJCTABICHUS U paHee MpeiaracMble MEXaHU3MB.

B oxcrniepuMeHTanBHOH WacTH 1OAPOGHO  OTMHMCAHBI METOIAMYECKHE [IPOLELYpHI
OCYUIECTBJICHHBIX CHHTE30B M IPUBEIEHBI XapaKTEPUCTHKH TOJYUYCHHBIX coeauHeHni. PaGoTa
By Yan 3plonra BreyaTiisieT MHOrooGpasieM CHHTE3MPOBAHHBIX HE U3BECTHBIX paHee COeIHHE-
HHUH, COCTaB, CTPOCHUE M CTPYKTYpa KOTOPBIX JOKA3aHBI COBPEMEHHBIMH HHCTPYMEHTAILHBIMU
meronamu: SIMP criektpockomyu, B TOM 4HCIe ¢ MPUMEHEHHEM ABYMEPHBIX MeTonuk, K-
CIIEKTPOCKOIIMH, & TaK XK€ 3JIEMEHTHBIM M PEHTTCHOCTPYKTYPHBIM aHATH30M.

Pesynbrathl quccepranioHHOM paGOTHI OCBEIICHBI B 3 HAYYHBIX CTAThAX, OMYOINKOBAHBI
B MEIKIYHApOJHBIX U POCCHICKOM KypHajax, pekoMeHnoBaHHbIX BAK, u npouutn anpoGanuio
Ha HAayYHBIX KOH(EPEHIHUAX BBICOKOTO ypOBHS. ABTOpedepar U myOMKaluy MOJHOCTBIO OTpa-
KaIOT COEpIKaHHe JIUCCEePTaIlUH.

CumrTaro, 9To MOCTaBIICHHAs! 1[eJIb HATPABICHHOIO CHHTE3a MONH(YHKIHMOHATBHBIX 1/H-
1,2,3-1prasonos myreM MyJIbTHKOMIOHCHTHOH COOPKH W3 3aMEIIEHHBIX NPHUIMHAIEH, TpuMe-
Tuncununasuaa, N- u C-HykjieoQuioB coucKateaeM YCIENHO JOCTUrHyTa. JluccepTrannoHHas
pabora By Yan 3bl0oHra onpeneieHHO BHOCHT (DyHJIaMEHTAIbHBIA BKJIAA B XUMHUIO alleTHUIICHA,
paspaboTaHHBIE COMCKATEIeM PEaKIUH — B METOJIOJIOTHIO MYJIbTHKOMIIOHEHTHBIX OIXOIOB, a
CUHTE3UPOBAHHBIC COCTUHEHUS IMPEACTABIIOT HHTEPEC B NMPAKTUYECKOM IUIAHE KakK MEepPCIIeK-
THUBHBIE CTPOUTEIbHBIE OJOKH Ul TOHKOIO OPraHHYECKOro CHHTE3a M MOTEHIHAILHBIX OHOaK-
TUBHBIX MOJIEKYJI.

B xo/1e 3HaKoMCTBa ¢ AUCCEpTAIEeH BOSHUKIIN CJIEIYIOIIHE 3aMEYaHUs ¥ BOIIPOCHI.

" 1. Imerorcs HEOPEKHOCTH B 0(OPMIICHUH CIIUCKA IIUTHPYEMOU JIUTEpaTyphl. B ykasan-
HBIX MCTOYHMKAX IyONMKaluu 1nojx Homepamu 45, 55, 89 orcyrerByrot; mis Homepos 71, 111
HEBEPHO yKa3aHbl BBIXOJHBIE JIaHHBIC; BCTPEUAIOTCS ONEYaTKH B HyMEpallUU COCAMHEHHM (CTp.
39,72,74,79, 119, 137) u B HEKOTOPBIX cxeMax (CTp. 79); AJist COSAMHEHUS 54 OTCYTCTBYET MO-
JeKyisipHas macca (ctp. 126); 6pyrro-dpopmyrna coenunenns 123 ykasana HeBepHo (cTp. 137);
IIpH ONKCAHUU creKTpoB SIMP 'H coenunennii 4n, 73, 123 He i1 BceX HUMEIOIIUXCS B JAHHBIX
CTPYKTYpax IPOTOHOB JJaHO OTHECEHHUE.

2. IlogpoGHO ONHUCHIBAETCS CHHTE3 OKCUMOB TPUA30JKApOAbJCIUI0B B MPUCYTCTBUH
XMTO3aHa, MOJOUPAIOTCS YCIOBHSI MOCIEI0BATEIFHOCTH 3arpy3KUd PEareHTOB, HO MPHU 3TOM JUIS

AKTHUBAllMU HUCIIOJIB3YCTCS TOJIBKO MHKPOBOJIHOBOEC COIEHCTBHE, IIpy MOCJICAYHOIEM YTBEPIKIC-




HUH ero 9Q(EeKTUBHOCTH M CETeKTHBHOCTH. TOr/a HANPAIIMBAETCS BOIPOC, LIS COMIOCTABJICHHUS
IIPOBO/IMJIUCH JIM IIOJOOHBIE UCCIICIOBAHUS P OOBIYHOM TEPMUYECKOM BO3JICHCTBHH?

3. IlpaBOMEpHO 1 yTBEPXKAATh, CChLTAsCh TOJIbKO Ha nanuble AIMP 'H KOHTPOJIS, 4TO B
PEaKMOHHON CMECH TIOC/IE 3HAYMTEIBHOTO YBEIIMUEHHS! BpEMEHH BO3IEHCTBHUS COJIEPKAHUE CO-
¢nuHenus 7a nopermaercs Ha 5% (c1p. 79)?

4. He coBceM TOHATHO, [0 KAaKMM IPU3HAKAM CHHTE3 OKCHMOB  4-
TPHATKUICHITHI(TepMu)-1H-1,2,3-Tpra3zon-5-kapbaibAeruioB, MPOBOAUMBIN B Cpeie MeTaHO-
J1a, aBTOP OTHOCHT K IIPOLIECCAM, OTBEYAIOIINM TPEOOBAHUSAM «3€JIEHON XUMHUNY.

5. He nano oGoCHOBaHHE B3ATOTO SKBHMOJBHOTO COOTHOINEHHS C peareHTamMu -
OUKIOACKCTPUHA KaK KaTajM3aTopa IIpU IOJIyYEHUH 3aMelIeHHBIX 4,5-mu3ameniennbix NH-
1,2,3-tpra3zonos.

Crenansple 3aMedYaHusl HE CHUIKAIOT OOLIeH BechbMa IOJIOKHTENLHON OLEHKH paGoThl U
HOCST HE NIPUHLUITHAIBHBINA XapaKTep.

YuuTBIBask aKTyalbHOCTh BBINOJHEHHBIX UCCIICAOBAHHMN, HAyYHYIO HOBH3HY, I0CTOBEp-
HOCTb M MPAaKTHYECKYIO 3HAYMMOCTH IIOJIyYEHHBIX pE3YNbTAaTOB CUHTAI0, YTO HAY4HO-
kBanuukannonnas pabora By Yan 3bionra « MynbTHKOMIIOHEHTHBIA CUHTE3 HOBHIX (DYHKIIHO-
Hanu3upoBaHHbIX NH-1,2,3-Tpra3osioB U3 3aMeIeHHBIX TPOMMHANIEH TPUMETHICHIRIa3uaa, N-
1 C-HyKIeoQunos» cooTBeTcTByeT TpebGoBaHusM 1. 9 «Il0M0KEHUA O MPUCYKIEHHH YUEHBIX
creneHei», yreepxaeHHoro IlocranoBnenuem I[lpaButensctea PD Ne 842 or 24.09.2013,
NPENBABISIEMBIM K KaHTUIATCKUM JIUCCEPTALMAM, a €€ aBTOP 3aCIy)KHUBACT MPUCYIKICHHS yue-

HOW CTENEHU KaHauaTa XMMUYECKUX Hayk 1o cuerpansroctu 02.00.03 — opranuueckas XUMHUs.
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