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OT3bIB BEAYIIEW OPTAHU3ALIU

desepanbHOro rocyAapCTBEHHOTO OIODKETHOTO YUPEKACHHA HAYKH
Wuctutyra katamusa uM. . K. bopeckosa Cubupckoro otaeneHus

Poccuiickoit akageMun HayK
Ha JHCCEPTALHOHHYIO paboTy

MarseeBoii Eftenbl AJleKCAHAPOBHBI

“CunTe3 opraniyeckux (POC(HUHOB U UX MPOU3BOAHLIX ¢ 00BEMHBIMHU 3aMECTUTE/ISIMU HA OCHOBE
3JEMEHTHOro (ocopa”, IpeACTaBICHHYIO HAa COUCKAHHE YUEHOH CTENEeHH KaHH1aTa
XHMHYECKUX HAYK 110 CEeLUaTbHOCTH

02.00.08 — xumust 3IEMEHTOOPraHHYECKUX COCTMHEHHH.

Opranuyeckne coeauHednss (Qocdopa 3aHMMAIOT BaXKHOE MECTO B  XHMHH
3JIEMEHTOOPraHUYECKHX COCAMHEHHI M HaXosT NPUMEHEHHE B KauyecTBE ILIACTU(HKATOPOB,
3MYJILraTOPOB, IKCTPAreHTOB, OMOJOrHYECKH AKTHBHBIX IpPEnapaTos, MPHCANOK K rOpIOYHM H
cMa304HbIM MarepHasiaM # ap. OIHAKO cerofiHs MX cuHTe3 Oasupyercs rIaBHbIM 00pa3oM Ha
MCIIONB30BAaHUM TaloreHuAoB Gocdopa ¥ METAUIOPraHUYECKUX BEILECTB, YTO MPHUBOJAHUT K
00pa30BaHMI0 TOKCHYHBIX CTOYHBIX BOJl H Kopposun oOopynoBanus. PochopuirpoBaHune
OpraHHYecKHX COeJMHeHHH s7eMeHTHeIM (ochopoM (B NEpBYIO OuYepeib HETOKCHYHBIM H
HEropro4nM KpacHeiM (ochopom) sBiseTcs ogHUM H3 Haubonee yJOOHBIX M MEPCIEKTHBHBIX
nyreii ¢opmupoBanus cBsizu C-P u cunresa docdunoB u (GocHHHOKCHIOB, ABIAIOLINXCS
KJTFOUEBBIMU 00BEKTaMH B XUMHUH (Pocdopoprannueckux CoeMHEHUH U IHPOKO HCIOIb3YEMbIX
ANA CO3[aHus JIMFaHAOB M AW3aiiHa Karayu3atopoB. [Ipw sTomM oxHuM M3 3QPEKTHBHBIX
croco0oOB mepeBoja 3aeMeHTHOro ¢ocdopa B peakiHOHHYIO (OpMY B HACTOsINEe BpeMs
sABJIseTCs pa3paboTaHHblil coTpyaHukamMu VpkyTckoro uHctutyTa XMMuU uM. A.E. ®aBopckoro
CO PAH wmeroa ero akTHBalMu IOJ JEHCTBHEM CBEPXCHJIBHBIX OCHOBAHWH HJIH B YCIOBHSX
MeK(pazHOro KaTauusa.

B cBa3m ¢ oatum guccepranuonHas pabora MarseeBoit E.A., nocssineHHas

HaMpaBIeHHOMY CHHTE3y psfia HOBBIX WIM paHee TPYAHOJOCTYHHBIX (ochOopopraHuvecKux
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COCIMHEHHH ¢ OOBEMHBIMH 3aMECTHTE/IAMH NYTeM B3aHMOAEHCTBHs KpacHOro docdopa (uimm
TEHEPHPYeMOro 3 Hero (ocguHa) ¢ 3aMEIEHHBIMH CTHUPOJIAMH, TAJOT€HHJAMH apeHOB U
¢ymepesom Cgp B NPUCYTCTBHH CBEPXOCHOBHBIX KATAIMTHYECKUX CHCTEM, S6AACMCA
AKMyanbHOU U 8ANCHOU € NPAKMUYECKOU MOYKU 3PEHUSL.

Pykonuce muccepranum usinoxesa Ha 143 cTpaHuuax MalmMHONMCHOTO Tekcra., PaGorta
COCTOMT W3 BBEICHHs, TPeX [JIaB, BBIBOJOB M CIIHCKAaX JIMTEPATyphl, BKJKOYarolero 163
HCTOYHHUKA.

‘Bo BBeeHHH 060CHOBaHA AKTYaIbHOCTD paboTel, chopMyTHPOBAHBI €A U OCHOBHbIE
3a[1a41 HCCIIEI0BaHMs, & TAKIKE H3/I0JKEHA Hay4YHAas B NPAKTHYeCKas 3HAYUMOCTh paGoThl.

IlepBasi raaBa auccepralMOHHON paboTbl  (MTEpaTypHBI 0030p) NOCBAILIEHA
M3BECTHBIM MeToAaM (HOCHOPHIMPOBAHUS AIKEHOB, AIKHHOB M OPraHMYECKHX TaJOreHHIOB
3NIEMEHTHBIM (OC(HOPOM U reHepHpYeMbIM U3 Hero (pOoCHUHOM B NPHCYTCTBHU CBEPXCHIBHOTO
ocnoanust KOH/ZIMCO. BoimosinenHsiii anamm3 omyGIuKoBaHHBIX paboT MO3BOIMI aBTOPY
CAC/IaTh BBIBO/JBI O MEPCHNEKTHBHOCTH HMCCIIEJOBAaHHS peakuuil npsmoro GochopuiMpoBaHus
IeMEHTHBIM (POCPOPOM 3aMEIICHHBIX [HEHOB W JNEMEHTO3aMELICHHBIX ANKEHOB, a4 TaKKe
peakuuii  pocHUHHUPOBAHMS TaJlOTCHHIOB KOHAGHCHPOBAHHBIX apEHOB B  IPHCYTCTBHH
CBEPXOCHOBAHMH, IIOCKOJIBKY [TaHHBIE O NMPOBECHHU MOAOOHBIX HCCIEIOBAHUN OTCYTCTBYIOT B
NUTeparype.

Bo BTopoii ruase, cocTosleH W3 uYeTHIpEX pa3jeNoB, MPEICTABIEHBI COOGCTBEHHBIE
pesyjibTaTel aBTOPA, NOCBSIICHHBIC DPA3BHTHIO peakiuH (GocopHIrpoBaHUs 3JIEKTPODHIOB
37eMeHTHBIM (ocdopom un GochuaoM B cBepxocHOBHBIX cpeaax (KOH/IMCO).

B nepsom paszene fanHO# rnaBbl aBTOP H3y4aeT peakiuu NpsmMoro GochopHIupoBaHus
KpacHeIM (OCHOPOM ¢-METHICTHPOIA, 4-XJIOP-0-METHICTHPOJIA U AUMEPA (-METHICTHPOJIA KaK
IIPH TEPMHYECKOM HArPEBaHHWHM, TaK W B YCIOBHSX MUKPOBOJHOBOIO COMIEHCTBHSA, a Takxke 1,4-
auenunbyranuena-1,3 ¥ BUHUI(TPUMETHIT)CHIAHA. AHAIH3 NOJIYYEHHBIX 3KCIEPHMEHTATbHBIX
JAQHHBIX MOKa3aJl, 4YTO H3MEHEHHE MEeTOJa M TNPOJOIIKHUTENLHOCTH HArpeBa OKasbiBaeT
3HQUMTEILHOE BIHAHHE HA COCTaB NPOAYKTOB. Bapeupys crnoco® Harpesa u TemIieparypy,
aBTOPY YAQJIOCh HOJYYHTH pa3au4Hble (OCOHUHOBBIE NPOH3BOAHBIE HCXOMHBIX COEAMHEHHH ¢
NpenapaTHBHbIM BBIXOAOM. TaKike B IaHHOM pasjienie MpoAeMOHCTPHPOBAHA MEPCIEKTHBHOCTE
NPUMEHEHHSI  CHHTE3MPOBAHHBIX TPETHYHBIX (OCPHHOB O-METHICTHpONA H  4-XJIOp-0-
METHJICTHPOJIA B peaKUuaX XalnbKoreHupoBanus (Sg, Se) u kBarepuusaiuu (Mel) ¢ nonyuenuem
COOTBETCTBYIOLIMX IIPOU3BOAHBIX C BHIX010M Bbile 90%.

Bo BropoM pasaene riaBel 2 aBTOPOM BBIIOJIHEHO WCCIEIOBAHHE PEAKIHH IPSIMOTO
dochopuiMpoBaHns TaJOTeHHIOB KOHACHCHPOBAHHBIX apeHoB (9-OpomaHTpanena u 1-

Gpomuadranuna) kpacheiM dochopom i GOcOUHOM B CBEPXOCHOBHBIX cpesax. Ilpw
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HarpeBaHuH 9-6pomaHTpaneHa u kpacHoro (ocgopa B cucreme KOH/IMCO(H;0) B Teuenue 3
9 rnpu Temneparype 60 °C aBropy yaanoch HONYYdTH 9-aHTpareHUIPOCHUHOBYIO KHCIOTY C
BbIX0/10M 710 10%. Jlannas peaxkuus Obiia OCYIIECTBIEHA BIIEPBBIC, a TaKxKe ObUI NPEIOKEH ee
BEPOSTHBIH MexaHu3M. JlerajabHoe HCClie0BaHHEe B3auMOJCHCTBHS (ochuHa, reHepHpyeMoro
U3 KpacHoro ¢ocopa B NPHUCYTCTBHH pPa3sIHYHBIX CBEpXOCHOBHBIX cuctem (KOH/JIMCO,
‘BuOM(M = Na, K)/IMCO), ¢ 1-6poMHadTaIHHOM MOKA3a10, YTO BHIXOA H COOTHONIEHHE
obpasyrommxcsa aunadrundochuna (qunadptundochurokenna) u tpunadruiadocduna sapucst
OT YCIHOBHH peakiMd M IPHUPOJLI OCHOBaHUS. B ONTHMH3MPOBAHHBIX YCIOBHSAX BBIXOJ
yKaszaHHBIX coeuHeHud pocrturan 45 (wis dochunokcuna) u 34%, coorBercTBeHHO. [lanuas
peaxius TaKke ObLIa HCCsieloBana BIEpBbie, 1 ObUI IPEUIOIKEH ee BEPOSTHBIN MEXaHU3M.

Tperuii pa3zen JaHHOH IiiaBel MOCBALICH B3auMoaencTBrIO Qyiuiepera Ce ¢ pochunHom
¥ €ero BTOPUYHBIMHM [poW3BOAHBIMH. B mnpucyrctBum PH; B ycinoBusx pajuKaibHOIO
HHULHUPOBAHUA aBTOPY YAanoCh Noay4uTh Gocdopcoaepxamue oaurodyinepeHsbl ¢ BBIXOAOM
18-32%, B coctaBe KOTOPBIX NPHCYTCTBYIOT rpymnnbl (GochuHOBBIX # (OCHOHOBBIX KHCIOT.
Mononpucoenunenne BTOpuuHbIX GochunoB (audenundocduna, ouc(2-penunstun)dochuna)
K ¢ymiepeny Cg B YCIOBHSIX MHKPOBOJHOBOrO 0GJIydeHHs MO3BOJIMIO MOJYYHTb
cooTBeTcTBYIOmME (ochopeonepiammne Qymiepersl ¢ BbxoaoM 88 u 18%, spasiommecs
MEPCIEKTHBHBIMH  CTPOMTENbHBIMH OJIOKaMH Ui Ju3aiiHa JIEKapCTBEHHBIX CPEACTB H
COBPEMEHHBIX MAaTEpPHAIOB,

B uersepToM pazzene CHHTE3UPOBAHHBIE UCCEPTAHTOM TpeTHuHBIe HOCUHBI, @ HMEHHO
Tpuc(2-perunnponun)pochun u tpu(l-nadpTun)pocdun, GbUIM HCIIONB30BAHBI IS AM3aliHA
HOBBIX Pd-cojepxkaigux MeTaJUIOKOMIUIEKCOB — KaTanu3aTopoB peakuun COHOrammpsl.
Vicenenopanne akTHBHOCTH TOYYEHHBIX KOMIUIEKCOB B peakIMAX Kpocc-coueranus (a) 1-ioj-
4-gutpoleH3ona ¢ pasauuHbIMK atetwieHaMd U (6) 1-Mox-4-autpobenszona u 1-Hop-4-
MeToKcHOeH301a ¢ 1-9THHUI-4-HHTPOOEH30JIOM I0KA3alo, YTO KaTalu3aTophl MPOSBISLIOT
XOpOUIyI0  KATAIUTHYECKYI0  aKTHUBHOCTb. [lpenapaTHBHBIE  BBIXOABI  0OPa3yIOLIMXCS
NHU3aMEIIEHHBIX alleTHICHOB B UX MPUCYTCTBHM cocTaBuin 75-78 u 51-95% ana peaxuuit (a) u
(6), coorsercTBeHHO. TaKike Ha OCHOBE paHee MOIy4eHHOro (ochuHa aBTOPOM BIEpBEIE ObLI
cunresuposad kommieke Cu(l) ¢ tpu(l-nadgrun)docdunom u 1,10-penarpoaunom.

Tperss rnaBa guccepraiiy COCTOMT U3 12 paszenoB U COAEPIKUT METOAMYECKYIO YacTh
padotbl. B ngaHHOW ryiaBe TPHUBOAMTCS AETAIBHOE OMNMCAHHE METONHMK BBINOJHEHHS
OKCIIEPUMEHTOB, @ TAKIKE HCIIOIb3YeMbIX METOIOB AHAIN3a CHHTE3HPOBAHHBIX CoeiMHeHHH, [Ing
MOATBEPIKACHUSA CTPOCHHS IOIYYCHHBIX COSJAHHEHHI W HHTEpIpeTaluyu Pe3ysbTaTOB aBTOPOM

OBUIM MCIIONB30BaHBl COBPEMEHHBIE METO/bl aHAIW3a OPraHAYecKHuX coemuHenuit — 1D u 2D



SIMP-criekTpockonus, peHTreHocTpykTypHbiii anamns, OIIP, WK-cmekrpockomus, macc-
CIEKTPOMETPHS, JIIEMEHTHBIH aHAIH3.

CreyeT OTMETHTb, YTO MOJy4YeHHble B paboTe pesy/abTaThl 00/1aal0 A0CTATOYHOH
HAYYHOI HOBH3HOH H HMEIOT IMHPOKYIO NPAKTHYECKYIO 3HAYMMOCTH., ABTOPOM pa3paboTaH
y10GHBIA MeTO/ CHHTe3a TpeTHYHbIX pochuios i H-GochHHOBBIX KUCIOT peakuuel KpacHoro
dochopa ¢ a-meTuna- H 4-XJOP-0-METHJICTHPONAMH, A TAKKE JUMEPOM O-METHJICTHPOJIA B
ceepxocnHoBHOil cucreme KOH/JIMCO(H,0).

Briepseie B peakiuuio ¢ KpacHbM (GochopoM BBeCH AuUEH (1,4-nudpenunbyranuen-1,3).
BaXHO OTMETHTB, Y4TO B JAHHOM Cilyyae MpoTeKaeT He Tobko (opmuposanue C-P CBs3H, HO U
IPOUCXOAMT BoccTaHopIeHue casu C=C.

CucreMaTHuecKH H3y4eHb! peakuun 1-OpomHadranuHa u 9-OpomaHTpaneHa ¢ KpacHbIM
docpopom (mim reHepupyeMbiM H3 Hero (GochHHOM) B CBEPXOCHOBHBIX CHCTEMAX. Ha ux
OCHOBE aBTOpOM pa3paboTan yAOGHbIA METOA CHHTE3a OPraHH4ecKdx (ochuHoB,
pochuHokCHIOB U GPOCHHHOBBIX KHCIOT ¢ OOBEMHBIMH PaJHKaIaMu.

Ilonyuensl HOBbIE (WJIH paHee TPYAHOIAOCTYIHBIE) NMPEACTABHTENH BOCTPEOOBAHHBIX
dbysKmHoHanBHEIX (pochopcogepkanme (yiepeno u3z ¢ymnepena Ce u Qocduna uiu
BTOpUUHBIX (ochuHOB, Psia npexicrasieHnbiX B pabore coeauHeHHH OBUT CHHTE3HpOBaH
srepseie. [lonyuennsie B paGote Goc(opopraHnyecKne COSAMHEHUs B JaibHEHIIeM MOTyT ObiTh

HCIIOJIL30BAHBI [T AM3aliHa HOBBIX METAIUIOKOMILICKCHBIX KaTaIM3aTOPOB.

K paGote ecTb psiji 3aMe4aHni/BONPOCOB:

1. Hackonbko TpPaBOMEPHO B HA3BAHMM [MCCEPTALMM YIOMHHAETCH SIeMEHTHbIH docdop,
[I0CKOJIBKY B 00CYHIEHUH PE3Y/ILTATOB JUCCEPTALIMU U B aBTOpe(epaTe roBOPUTCs TOJIBKO O
KpacHOM (ocdope WK 0 reHepupyeMoM u3 Hero Gochune?

2. Ha ocnoe momydennbix Tpuc(2-penuwmmponun)dochuna u Tpu(l-saprun)pochuna Obum
CHHTE3UpPOBAHBI MAIAJAHEBBIC KOMIUIEKCH, KaTaJMTHYeCKas aKTHBHOCTH KOTOpBIX
ucenenoBaHa B peakuun Conorawmpel. Oanako B paboTe HET 4eTKOro OOOCHOBAHHA,
[oYeMy aBTOp OCTAHOBHJI BHIGOP HMEHHO Ha STOH PEAKIIHH KPOCC-COUeTaHNN?

3. ABTOpOM B peakuuio ¢ KpacHbM (ocdopoM BIEpBbie BBEACH BHHHITPHMETHIICHIIAH.
OnHako BEIXO/ 06pasyroweiics IpH 3ToM 2-(TPUMETHICHIHI)ITHIHOCHUHOBOH KHCIOTE HE
npeBbImaeT 5%. MOXKHO M 3Ty PeakiHio pacCMaTpPHBaTh KaK NPenapaTuBHyio?

4. JlureparypHbiii 0030p comepkuT GOJBIIOE KOJUYECTBO MO/APA3Ze/oB, HEKOTOPbIE M3
KOTOPBIX MOKHO Obl10 Obl OObEAMHHTb. 3aK/IIOYEHHE K JIMUTEeparypHoMy 0030py
nenecoobpasHo Obul0 OBl BHIAEIMTH B KayecTBe OTAEJLHOrO myHKTa. Jlucceprarms

COIEPKUT s/l MyHKTYAIMOHHBIX ounGoK. B MeTomKax nosyyeHus coeunenni 2a,6 u 3a,6




(myskt 3.1 AmccepraumMu) comepikarcs onevyaTtkH B 0003HAYCHHM coeuHeHui: la u 106
BMecTO 2a u 20, 96 u 98 BmecTo 3a u 36.

5. Meroauku cuHTe3a coeauHeHMH 2-5, a Takke 9 u 11, onmucaHHBIE B AKCNEPUMEHTAIBHON
4acTH, COJEpXKaT TaK)Ke THAPOXHHOH B KayecTBe HCXOAHOro peareHta. ONHAKO ero
NMPHCYTCTBME HE OTPaXKaeTcs Ha CXeMax B JAWcceprauMH M asTopedepare. YKaxure,
nokajnyicra, KakoBa ero poib?

6. B oOmeii metoauke noaydenns GochunoBeix kucaor 5a,6 (cTp. 100 auccepranmu) ykasaHo,
4TO CMECh HCXO/IHBIX KOMIIOHEHTOB MepeMelInBaIH B Te4eHHEe 2 4acoB, TOT/1a Kak Ha cXeMax
63 (aucceprauus) u 2 (aBropedepar) ykazaHo 3 yaca. Ha cxeme 64 nucceprauuu u cxeme 6
aBTOopedepara BpeMms peakiuuu coctaBiser | yac, Torma kak no meroguxe (crp. 103
auMccepraniu) cMech nepemewuBanu B tedyenune 30 mud. Kpome Ttoro, Ha cxemax 65
(mmccepraumst) u 6 (aBropedepar) Bpems peakuun oOpasoBaHus (ochuHOBOH comnu
cocrasiaser 1 wac, Torga kak mno meronuke (crp. 104 muccepraiu) CHHTE3 MPOBOAMIH B
TedeHue 5 yacoB. Bpems peakuunu He BappupoBasiock. Ha cxeme 67 nucceprauuu u cxeme 8
aBTopedepara ykasaHsl pasnnynbie Bpemena oopaborkn MBH (15 u 10 munyr). Ykaxure,
noxanyHcra, Kakue BpeMeHa sBIsOTCS BepHbIMHA?

Oanako AaHHbIE 3aMEYaHHS HE CHMIKAIOT LIEHHOCTH paboTel. B nenom auccepranuoHHas
paboTa BBIIOJIHEHA Ha BLICOKOM YpOBHE. ABTOpoM mpoBeiaeH Ooapmoi  00beM
SKCIIEPUMEHTAIBHBIX HCCACNOBAHUH ¢ MpPUBJICYCHHE COBPEMEHHBIX METOJOB XapaKTepHU3aluu
OpraHu4ecKuXx coeanHeHui. JloCTOBEPHOCTh M HOBH3HA OCHOBHBIX BBIBOJIOB JMCCEpTALlMM HE
BBI3BIBAKOT cOMHeHMH, PaboTa npoiuia anpobanuio Ha 4YeThlpex HayuyHbIX KoH(epenuusx. Ilo
pesy/nbTaraM JHCCepTaluH  OmyOJMKOBaHO BOCEMb pabOT B PELEH3HPYEeMbIX Hay4YHBIX
KypHanax. Asropedepar M myOnHKaluMH aBTOpa JOCTATOMHO IOJHO OTPAXalOT OCHOBHOE

COACPXKaHUe U BBIBOJLI JIHCCEPTALIHHA.

Taxum oOpasom, penensupyemas JuccepralMoHHas paboTa MO CBOEH aKTyalbHOCTH,
HAyYHOH HOBH3HE, a TakkKe O00LEeMY M JOCTHTHYTBIM pe3yJibTaTaM [OJIHOCTBIO OTBEYaeT
tpebopanuamM BAK, mpexnpsBiaseMbM K KaHaupatckum juccepranusM (. 9 Ilonoxkenus o
NPHCYKIEHHH  YYEHBIX CTeNeHel, yTBEepP)KIEHHOrO0 TOCTAHOBJIEHHEM  IIPAaBHTENILCTBA
Poccuiickoli ®enepauuu Ne842 ot 24 centsidps 2013 r.), a TakKe COOTBETCTBYET MACHOPTY
cnenransHocT 02.00.08 — XHMUs 3]1€MEHTOOPraHHYECKHX COeIMHEHHUI, a ee aBTop — MaTBeea
Enena AnexcanapoBHa — 3aCiy)KHBaeT IMPHCY)KIEHHS eH YyYeHOM CTeneHH KaHIuaaTa
XHMHAYECKHX Hayk 110 cnenuanbHocTH 02.00.08 — xuMust 21eMEHTOOPraHUYeCKHX COeANHEHHUH.

Or3p1B cocTaBnen 3aBenyronieii nabopatopueil KATaIATHYECKOrO JKHAKO(PA3HOr0 CHHTE3a
OpPraHHYeCKUX COEJMHEHHuH, JOKTOpoM TexHuueckux Hayk [laii 3umaupgod IletpoBHON u

HayqHbIM COTPYJAHHKOM IPYIIbl KaTaJIU3aTOPOB H IIPOLECCOB HA OCHOBE IE€TEPONOJIMKHCIOT,
5 .



KaHIUJaTOM XUMHYeCKuX Hayk Pozuxosoil Ommeit AnaronseBHOH. OT3bIB Ha AHCCEPTALUIO
3aciayliaH M YTBEpXJIE€H Ha paclIMpeHHOM CceMHHape JIabopaTopHH KaTaauTHYECKOro
KuakopasHOro cuHTe3a opraHudeckux coeauHenuit Mucruryra karannsza CO PAH, nportokon

ceMuHapa No  OT « 44" » wubepe 201F .

3aB. 1abopaTopueil KaTaJuTHYeCKoro XHAK0pazHoro
CHHTE3a OpraHHYecKuX coesiuHenuit Mucruryra
kataausa uM. I'.K. bopeckosa CO PAH, nokrop

TEXHHYECKHUX HayK ! e
Pa6. TeiL.: +7(383)3269567 “ZHZ,  /Mait 3unauza Herpossa
E-mail: zpai@catalysis.ru «22 » _sausaps 2018 1.

Hayunpnii corpyanuk MUucturyra

kartamusa um. I.K. bopeckosa CO PAH, :

KaH/H1aT XHMHYECKUX HayK [I pd ‘“% / Ponukosa Onusa AnarosibeBHa
Pab. Ten.: +7(383)3269585 ¢ « 22 » _supaps 2018 r.
E-mail: rodikova@catalysis.ru
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OI'BYH MHCTHTYT KaTajius s bopeckoa CO PAH (MK CO PAH), 630090, r.
Hosocubupck, np. Akanemuka Jlaspenteesa, 5.
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