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1. CBEJAEHUSA Ob HHCTUTYTE

1.1 OO0mme cBexeHnst

NXXT CO PAH (manee Wucturyr) opranuzoBaH IloctanoBnenusmu CoBeta
MunuctpoB PCOCP Ne 91 ot 19.02.1980, IIpesuanyma AH Ne 315 ot 20.03.1980, wu
[Ipesuguyma CO AH Ne 452 ot 12.12.1980. Ilpuxazom ®@enepaibHOT0 areHTCTBA HAYYHBIX
opranmzaiuit  (DAHO Poccun) Ne 73 or 21.02.2016 peopranuzoBan B Qopme
npucoeuHeHus: K  @DenepalbHOMY  TOCYJapCTBEHHOMY  OIO/DKETHOMY  HAayYHOMY
yupexaeHno «dDenepaabHbIil UCCIEN0BATENbCKAN HEHTP «KpacHOAPCKHUI HAYYHBIN LEHTP
Cubupckoro oraenenus Poccuiickoit akanemun Hayk» (OUL] KHI[ CO PAH, KHI] CO
PAH) xak oOocobnenHoe mojapaszaeneHue. OCyIIECTBISET CBOIO JEATEIbHOCTh B
coorBercTBuu ¢ ¥Ycrasom OUIL[ KHI[ CO PAH, yrBepxaennbsim [Ipukazom Munucrepcrsa
HAayKu U BeIcmiero oOpazoBanusi oT 25 wutons 2018 roma Ne 387 u Ilomoxkenuem 00
HNuctutyre xumun u xumuueckoi texunonorun CO PAH — o6oco6ieHHOM mojpa3aesieHun
OUL[ KHIL[ CO PAH, yrBepxnennoro aupexropom GUIL KHI[ CO PAH 15.10.2018 1.

WucTuTyT mnpoBOAMT (yHAAMEHTAIbHBIE HWCCIENIOBAHUS B  COOTBETCTBUU C
YTBEPKAEHHBIM IIJJAHOM Hay4YHO-UCCIIEIOBATENbCKUX padoT, BKIOYaAromUM 4 0a30BbIX
MpPOEKTa, MO TPEeM HampaBieHUSIM (yHIAMEHTAIbHBIX © TOUCKOBBIX HAYYHBIX
uccaenopanuii [Iporpammel (yHIaMEHTAIbHBIX HAYYHBIX HCCIEIOBaHUM B Poccuiickoi
Oenepann Ha jpoarocpounbii  mepuon  (2021-2030 roawr). IlpoBomumbie palOTHI
COOTBETCTBYIOT MPUOPUTETHBIM HAINPABICHUSIM HAyKH, TEXHOJOTUM U TEXHUKH, MEPEUHIO
kputuueckux texnonoruit PO (Yka3 I[lpesunenta PO ot 07.07.2011 r. Ne 899), temarnka
pabor orBeuyaeT mnpuopuTeTHhIM HampasineHusM Crtparerun HTP PO, yrBepxkaeHHOM
Vkazom Ipesunenra PO ot 1 nexadbps 2016 r. Ne 642.

1.2 OcHoBHbIEe HAYyYHbIe HANIPABJIEHUS 1eSITeJIbHOCTH HHCTUTYTA

® (PU3UKO-XMMHUYECKHE OCHOBBI HOBBIX DKOJIOTHYECKH OC30MACHBIX METALTYPTrHICCKUX
U XHUMHKO-TEXHOJOTHYECKUX IPOIECCOB KOMIUIEKCHOTO M3BJICUCHHS IICJICBBIX
MIPOYKTOB M3 TIOJTUKOMITIOHCHTHOTO ChIPhSI;

e  (UBHKO-XMMHYECKHE OCHOBBI IMPOIECCOB TIyOOKOH IepepadOTKU MPUPOIHOTO
OpPTaHUYECKOTO ChIPbs, BKJIFOYAsi pACTUTEIIBHYIO0 OMoMaccy U Oypble yIIIH.



1.3 PykoBOACTBO HHCTUTYTa

Jupexrop
PykoBoauTenn Hay4HBIX HalIpaBICHUN

«DU3UKO-XUMHYECKHE OCHOBBI HOBBIX AKOJIOTHUYECKH
0c30MacHBIX MCTAJLUIYPTUUCCKUX 141 XUMHKO-
TCXHOJIOI'MYCCKHUX mponeccoB KOMIIJICKCHOTI'O
HU3BJICUCHUA OEICBbIX IMPOAYKTOB nu3
IMOJIMKOMIIOHCHTHOI'O CBIPbI»

«DU3MKO-XUMUYECKHUE OCHOBBI TPOIECCOB TITyOOKOM
nepepaboTKH  MPUPOJHOTO OPTraHUYECKOTO  CHIPBA,
BKJIIOYAsl PACTUTENBHYIO OOMaccy v Oyphle YIIn»

3aMecTUTenu TUPEKTOPA 10 HAyYHOI paboTe

3aMecTUTENh AUPEKTOPA 110 OOIIMM BOIIPOCAM

YueHbli ceKpeTapb

1.4 YyeHblid COBET

n.x.H., mpod. PAH O.I1. Tapau

I.X.H., Ipod. A.I'. AHIIHUII

I.X.H., mpod. b.H. Ky3nemnon

n.x.H. B.1. Ky3pMun
n.Xx.H., norieHT H.B. UecHOKOB
A.B. MocTtoBoi

k.Xx.H. JO.H. 3aiinesa

VYueHblii coBeT u30paH B coctaBe 16 uemoBek OOmMM coOpaHUEM HAYYHBIX
coTpyaHukoB uHcTuTyTa 17.09.2020 r. m yrBepxkaeH mpukazom OUI[ KHI[ CO PAH

Nel53 a/x o1 02.11.2020 r.

Tapan Oxkcana [TaBnoBHa, a1.x.H., mpodeccop PAH, npeacenarens YaeHoro coseta

3anuena FOnus HukonaeBHa, K.X.H., cekpeTapb YueHoro Copera

Anmun Anekcauap ['eoprueBud, 1.X.H., ipodeccop

bypmakuna I'aninaa BennaMuHOBHA, J1.X.H.
Kanskun Cepreit HukonaeBud, K.X.H., TOIEHT

Kysnenos bopuc HukonaeBuu, 1.X.H., mpodeccop

Ky3pmuH Binagumup MBanosuy, 1.x.H.

Maunsp Opuii HukonaeBuy, K.X.H., JOIIEHT
MuxaiinoB Anexkcauap I'eHHanbeBUY, 1.T.H.
Muxnun FOpuit JleorunoBuy, 1.x.H., mpodeccop

Py6aitno Anaronuit Mocudosuy, 1.X.H., mpodeccop
Tapabanwko Banepwuit EBrenseBuy, a.x.H., mpodeccop

®omenko Enena BukroposHa, K.X.H.
YecnokoB Huxkonait BacunseBuu, J1.X.H., JOLEHT

[[TaGanoB Bacunuii @uiaumnmosuy, akagemMuk PAH

[llop Enena AnexcanapoBHa, K.X.H.



1.5 HayuHo-ucciegoBaTeIbCKUE MOAPA3AeJeHUs] HHCTUTYTA

JlaGopaTtopusi THIPOMETATUTYPTHUECKUX Ky3pmun Bnagumup BanoBuy, 1.X.H.
npoueccos (I'MII)

JlaGopaTtopus katanuTuyeckux npeBpamennii  Tapan Okcana [laBioBHa, 1.X.H., mpod. PAH
B0300HOBIsIeMbIX pecypcoB (KITBP)

Jlaboparopust KaTaNIUTUYECKUX NpeBpauieHnit  Axmmi Anekcanap ['eopruesud, 1.X.H., Ipog.
Majeix Mosiekyn (KITMM)

JlaGopaTtopust MuHepaabHBIX pecypcoB (MP) Muxaitno Anekcanap I'eHHaabeBuY, 1.T.H.

JlaGopartopus mosekynsipHoi criekTpockonuu  Ilerepcon MBan BuktopoBuy, K.X.H.
u ananmza (MCuA)

JlaGopartopus ¢puzuko-xumudeckux MetogoB  YecnokoB Hukomait BacunbeBuy, 1.X.H., J01I.
uccinenoBanus matepuanoB (DXMUM)

JlaGopaTopusi XUMHUH TTPUPOTHOTO Kysnenos bopuc Hukonaeuy, 1.X.H., Ipod.
opranmnudeckoro cbipbst (XITOC)

1.6 CseaeHusi 0 KQApPOBOM coOCTaBe

HNucTuTyT 00MamaeT KBamuUIMPOBAHHBIMUA HAYYHBIMH U HH)KEHEPHO-TEXHUYCCKUMU
kagpamu. Ilo cocrosHuio nHa 30.12.2022 r. uucneHHocTh paboTHHKOB WMHCTUTYTa
cocraBnser 198 wyenoBek, B T.4. 99 HaydHBIX COTPYOHUKOB, W3 HUX 17 IOKTOpOB, 62
KaHAuJaTa HayK. YHCIEHHOCTh HAy4YHBIX COTPYJIHMKOB B Bo3pacte A0 39 et
BKJIIOUMTENBHO cocTaBuna 31 uyenoek. B acnupantype OUIL[ KHI[ CO PAH no
cneruanbHOCTIM MHCTUTYTa 00ydaeTcs 3a cueT OroKEeTHBIX cpeicTB 19 acupaHTOB.



2. HAHUBOJIEE 3HAYUMBIE PE3YJIBTATHI

2.1 Pe3yabrarsl, HanpaBjdeHHble B OYC CO PAH no xumu4eckumM HayKam

JIBymepHbIe cyJb(UIHO-THAPOKCHIHbIE MATEPHAJIbI: CHHTE3, CBOWCTBA,
NnepCcneKTUBBI
Asmopul: 0.x.H., npog. Muxnun FO.JI. (pyxosooumens), k.x.H. Jluxaykuti M.H.,
k.x.H. bopucos P.B., k.x.n. Tomawesuu E.B., k.x.n. Kapauapos A.A.,
K.X.H. Bopooves C.A., Heaneesa A./].

Pa3paGoran  mpocTtoif  MeTON ~ aBTOKJIABHOTO  CHHTE3a  HOBOrO  KJacca
MHOTOQYHKITMOHAIBHBIX ~ CJIIOUCTBIX  CYJIb(UIHO-THAPOKCUIHBIX  MAaTEPUANIOB  —
BaJUIEPUUTOB, B BHUAE MOHO(DA3HBIX CyOMUKpoHHBIX 4actull ("HaHoxisomnbeB"). C
UCIIOJIb30BaHUEeM MojenupoBaHus cnekTpoB EXAFS, monmyueHHBIX paHee Ha CTaHIUU
BM23, ESRF (r. I'peno6nb, ®panmwms), wu3ydeHbl CTPYKTYPHBIE OCOOCHHOCTH W
xuMuueckoe cocrosiuue atomoB S, Cu, Fe, O B coctaBe nmpupoansix oopasioB. [lokazana
BO3MOXXHOCTh TOHKOW pEryJMpOBKH COCTaBa W CBOWCTB TIOJYYEHHBIX MaTepuasoB, B
YACTHOCTH, COJEp>KaHUs >Keje3a B TUAPOKCUAHBIX CIOsAX. V3yuyeHbl HX OCHOBHBIC
XUMHUYECKUE, MarHUTHBIC W ONTHYECKUE CBOWCTBA. IlpencraBieHHbIE MaTepHabl MOTYT
HAaWTH TPUMEHEHHWE B TIPOU3BOJCTBE (POTOTATBLBAHUYECKUX SYECK, DJICKTPOTHBIX
MaTEpUAJIOB, JIEKTPOXUMUYECKUX KOHJIEHCATOPOB, I€TEKTOPOB, B CIIUHTPOHUKE U T.I.

.

A

brucite

brucite

BaJIJIEPUUT XaJIbKOIIUPUT
Moienb CTpYKTYpbI BaJUIEPUUTA B CPABHEHUU C (PPArMEHTOM PEIIEeTKH XaIbKOIUPUTA, TOTyYeHHas
no pesynbratam moaenuposanust CU EXAFS-cnektpos

1Cu K-edge Cu,FeS, (b) -

Cu-CuFe

\ val-2

CuFeS,

FTlx(k)*k] (A?)

898 9.00 9.02 9.04 9.06 9.08 1

Photon energy (keV) R-5(R)
Cnextpel CU1 XANES u EXAFS (B R-npoctpanctse) Cu K-kpas nornomenus.

N3o6paxxenune [ISMBP, nemoHcTpupyloliee CIOUCTYIO CTPYKTYpPY

Mikhlin Yu.L. et al. // Journal of Materials Chemistry A. — 2022. — V. 10. — No. 17. —

P. 9621-9634. DOI: 10.1039/d2ta00877g. S1. IF 14.5
Uccnedosanus sevinonnenvl 6 pamkax 2ocyoapcmeennoco 3aoanusi UXXT CO PAH,

npoexm FWES-2021-0014
8



HoBble MeTobI MOTydeHNsl 0HO0JOTHYEeCKH AKTUBHBIX BEIIECTB U3 JIPeBeCUHbI
JINCTBEHHHIIBI U Oepe3bl
Asmopur: k.x.1. Kazauenko A.C., k.x.n. Manap FO.H., 0.x.1., ooy. Kysneyosa C.A.,
bepeorcnan A /1., 0.x.1., npogh. Kysneyos b.H. (pykosooumenv)

Pa3pabotanbl HOBbIE METOJIbI CUHTE3a OMOJIOTMYECKH aKTUBHBIX CYJIb()aTHPOBAHHBIX
MPOU3BOJHBIX MPUPOAHBIX MOJUCAXapUAOB M OETylWHA, OCHOBAHHBIE HAa HMCIOJIb30BaHUU
BMECTO TOKCUYHBIX U KOPPO3HOHO-arpeECCUBHBIX CYIb(AaTUPYIOLIUX areHTOB 3KOJOTUYECKU
Oe3omacHoro cyinb(amara aMMOHHUS. YCTAaHOBJIEHO, YTO CHHTE3 CyJNb(aToB OETylWHA C
UCIIOJIb30BaHUEM cylibpamaTa aMMOHUsI Hambornee S(PPEKTUBHO OCYIIECTBISETCS B
IPUCYTCTBUU TBEpAOro Kartaauzaropa Amberlyst 15®.

YcTaHoBIIeHa BO3MOXHOCTh CyJb(haTupoBanus apabuHoranaktana (Al') apeBecuHbI
JUCTBEHHUIIBI CyJIb(paMaTOM aMMOHUS B PUCYTCTBUH MEpMaHraHaTa Kajius, C MOJIy4YeHUEM
cynbdatupoBaHHOTO Al' C BBICOKUM COAECPKaHUEM CEPBHI.

Pa3paGoran HOBBII MeTOJ CHHTE3a AHHMOHHOTO TMoOJIMMepa — CyibdaT-IuTpaTa
raJlakTOMaHHaHa, COJEpXallero Kak KapOOKCWIbHbBIE, TaK U cyjib(paTHble rpynmsl. B
IKCIEpUMEHTaxX (N VIr0 ycraHOBIEHa aAHTHKOAryJISHTHAs aKTUBHOCTh ITOJYYCHHBIX
cynb(}aToB raJlakTOMaHHAHA U TaJaKTOTITIOKOMaHHAaHA.

CocTtaB U CTpO€HHE MOJIYYEHHBIX CYIb(AaTUPOBAHHBIX MPOU3BOAHBIX MPUPOJIHBIX
MOJINCaxapuJ0B M OETylIMHA YCTaHOBJIGHA ¢ HCIojib3oBaHHeM meroaoB WMK-, 2] SIMP-
crekrpockonuu, ['TIX, ACM, POM, XUMUYECKOTO U 3JIEMEHTHOIO aHAIU3a.
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Cxema nony4eHus cyibdara 6eTyaTuHa

1. Kazachenko A.S. et al. // Biomass Conversion and Biorefinery. — 2022. — P. 1-13.
DOI: 10.1007/s13399-021-02250-x. S2. IF: 4.103

2. Kazachenko A.S. et al. / Biomass Conversion and Biorefinery. — 2022. - P. 1-12,
DOI: 10.1007/s13399-022-02587-x. S2. IF: 4.103

3. Kazachenko A.S. et al. // Materials Science Forum. — 2022. — V .1049. — P. 218-
223. DOI: 10.4028/www.scientific.net/MSF.1049.218. S3. IF: 0.519

4. Nlpo3n H.H. et al. // Bronnerenp sKcrepuMeHTaIbHON OMOJIOTHU M MEIUIIMHBI. —
2022. — T. 173. — Ne 1. — C. 115-121. DOI: 10.47056/0365-9615-2022-173-1-115-121. R.
N®d: 0.741

Hccneoosanus evinonnenvl 8 pamkax eocyoapcmeennoco saoanusi UXXT CO PAH,
npoexm FWES-2021-0017


https://www.elibrary.ru/contents.asp?id=47652805
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JlpeBecHbIE TeMHUIEJJIIOJI03bI - HOBbIE AHTHKOATYJISTHTHI M AaHTHOKCHIAHTBI
Asmopul: k.x.n. Manap FO.H. (pykosooumenv), boposkosa B.C.,
k.x.H. Kazauenko A.C., 0.6.n. /[po3o H.H.
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BrepBele paspaboTaH MPOLECC KAaTAIUTHYECKOro (PaKIMOHUPOBAHMS PEBECHHEI

OCHHBI C IOJIY4YEHHEM OUMIIEHHBIX MOJIMCAXapUA0B — FEMULEIIIOI03, UMEIOIINUX BBICOKYIO
AQHTUOKCHJIAHTHYIO ~ aKTUBHOCTH [l]. BblmeneHHble  reMHIEIUTIONO3bI  XUMHUYECKH
MOJIUGUIIMPOBaHBI CyIb(AaTHBIMU TPYNIIaMU C UCHOJIb30BaHHEM HETOKCHYHBIX PEareHTOB:
cynbamuHoBoit kucinotod B cpene JMCO [2], a Takxke pa3pabotaH mpolecc
KaTaJUTHYECKOro cyib(daTtupoBaHus apaOuWHOragakraHa cyiabpamarom amMoHus [3].
VY CcTaHOBJIEHO, UTO MOJYYEHHBIE Pa3IMYHBIMUA METOJIaMH CYJIb(paTUPOBAHHbIE MIPOU3BOIHBIC
TeMUIICIUTION03bI 00JIaIal0T XOPOIIeH FreMOCOBMECTUMOCTRIO B OKCIIEPUMEHTAX IN Vitro, 4to

OTKPBIBACT IICPCIICKTHUBEI UX HUCIIOJIB30BAHUA B KAYCCTBC aHTUKOAT'YJIITHTHBIX CPCACTB [4]

1. Borovkova V.S. et al. // Molecules. — 2022. — T. 27. — Ne. 1. — C. 266. DOI:
10.3390/molecules27010266. S1. IF 4.927

2. Kazachenko A.S. et al. // Journal of Siberian Federal University. — Chemistry. —
2022. — V. 15. — Ne. 3. — P. 440-451. DOI: 10.17516/1998-2836-0307. S4

3. Kazachenko A.S. et al. // Biomass Conversion and Biorefinery. — 2022. — P. 1-13.
DOI: 10.1007/s13399-021-02250-x. S2. IF 3.75

4. Drozd N.N. et al. // Bulletin of Experimental Biology and Medicine. — 2022. — P.
98-104. DOI: 10.1007/s10517-022-05501-7. S3. IF 0.81

Uccnedosanus evinonnenvl 6 pamkax 2ocyoapcmeennozo 3adanus UXXT CO PAH,
npoexm FWES-2021-0017

10



2.2 Pe3ynbTarhbl, HanpasJjeHHbIe B oTejieHue PAH no oprannyeckoil Xumun

1. MHorue npupoaHbIE MOTMCaXapuIbl 001aAal0T OMOJIOTHYECKON aKTUBHOCTHIO, UTO
MO3BOJIICT  HCIOJb30BaTh WX [JIs TIOJYYCHHUS METUIIMHCKUX TMpernapaTtoB. PaspaboTka
HOBBIX METOJIOB BBIJICJICHUSI TOJIMCAXAPUJOB U3 PACTUTEIBHOTO CBIPbS, a TakKke
UCCJIEIOBAaHUE MX CBOMCTB M CTPOEHUS SIBISETCS aKTyaJbHOU 3ajgadeil. B pabore BnepBbie
MIPEAJIOKEHO HCIOIB30BaTh METOJI MEPOKCUIHOW IETUTHU(PUKAIIMN JPEBECHHBI COCHBI B
cpele «yKCycHas KHCIOTa — Bojaa» B mpucyTcTBum Katanuzatopa (NHy)eM0;0,4 mis
BBIJICJICHUS TTOIMcaxapuioB rajakrormokomanHana (I'TM) u rimrokokcunana (Beixoasl 58,1
u 24,5 macc.% oT cojepKaHUsI TEMUIICIUTION03 B JPEBECUHE, COOTBETCTBEHHO). MeToaoM
Bc saMmp YCTAHOBJICHO, 4YTO CcTeneHb anetrwipoBanus [TM cocraBmser 0,23 ¢
3amemenneM y C2 u C3 yriaepoaHbIX aTOMOB MUPaHO3HOro Kojibla. [lo maHHBIM
pentreHodaszooro aHammza [TM umeer amopdHYIO HAIMOJCKYIAPHYIO CTPYKTYpy. B
[VIFOKOKCUJIAHE TIOJIHOCTBIO OTCYTCTBYIOT aleTuibHble Tpynmbl (nanHsie MK u SAMP
CIIEKTPOCKOIHNH), OH HMMEET KPHUCTAUINYECKYIO HAIMOJICKYISIPHYIO CTPYKTYpy, U IUIOXO
pactBopuM B Bojie. CocTaB M CTPOCHHE TMOJIYYCHHBIX MOJIUCAXapUJIOB YCTAHOBJICHBI C
MOMOIIBI0 METOJI0B XMMUUYecKoro ananu3a, MK-cnexkrpockonuu, 1H, 13C, 2D HSQC AMP
CIIEKTPOCKOITHH, Ta30BOM XpoMaTorpaduu, peHTreHo(pa30BOro aHAIN3a.
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Bonnosoe uucno, oM’ 13 it

K CIIEKTPBI oOpasuoB C SIMP crnekTp ranakTOrJOKOMaHHaHA JApPEBECUHBI
raJIaKTOITIFOKOMaHHaHa (a) U COCHBI C HHTErpupoBaHueM oOnacrteil anomepHbix Cl
[IIIOKOKcWiIaHa (0), BBIAENEHHBIX M3 aromoB yriaepoaa (105,0-95,0 m.n.) u  aromoB
JPEBECUHBI COCHBI yraepona B auetwibHo -CHsz rpynme (22,0- 21,0

M.J1.), UCHOJb30BAaHHBIA JUIsl ONpEAENICHUs CTEHNeHU
alEeTUIUPOBAHUS TE€MULICILIIOIIO3

BbicOkuii BBIXOJ TaJaKTOTJIOKOMAaHHAaHA M TJIFOKOKCHJIAHA, OOpa3yroIIMXCS B
KaueCTBE IMOOOYHBIX MPOAYKTOB MPHU TMOJYYCHUH IEJUTIONI03bI METOJIOM TEPOKCHIHON
NENMUTHU(UKAIIMK OTKPBIBACT IMEPCIEKTUBBI WX HCIIOJIB30BAaHUS B Ka4yeCTBE JIOCTYITHOTO
CBIPbS JUISl TIOJYYCHHUs IEHHBIX XUMHUYECKUX TPOAYKTOB (MOHOCAXapHJoB, CyJb(aToB
MOJINCaXapuI0B).

Pyxogeooumenv pabomwvr — 0.x.H., npogh. Kysweyos b.H., ucnosnumenu — K.X.H.
T'apvinyeea H.B., 0.x.n. Jleeoanckuii B.A., Ckpunuurxog A.M.

[apeianieBa H.B. u np. // Xumus pactutensHoro ceipbsi. — 2022. — Ne 4, — C. 49-50.
DOI: 10.14258/jcprm.20220411609.
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2. TlpoaHTOlMAaHUIUHBI TPEICTABISIOT 3HAYUTEIBHBIA HHTEPEC IJIsi COBPEMEHHOU
MEJUIIMHBI KaK rpymna OUOJIOTUYECKH aKTUBHBIX BEIIECTB, 00JAJAIONIUX pa3HOOOpa3HOU
dbapmMakoIOrMuyecko  aKTMBHOCTBIO:  QHTHMOKCHIAHTHOH,  MPOTHUBOBOCHIAIUTEIHHOM,
AHTUAPUTMUYECKOM, TUMOTEH3UBHOM M aHTUpaguKalbHOW. ChIpbeM IJs1 MOJy4CHUS
KOMMEPUYECKHUX MpenapaToB MPOaHTOIUAHUIUHOB «IIMKHOTEHOI» M «DH30TE€HOM» CIy>KaT
KOCTOYKM BHHOTpaZa W Kopa cocHbl. [llupokuit crnekTp OMOIOTrMYEeCcKOd aKTUBHOCTHU
MPOAHTOLIMAHUJANHOB CTUMYJIUPYET pa3paboTky Oosiee 3(PPEKTUBHBIX CIIOCOOOB HX
BBIJICJICHUS U TOMCK HOBBIX IOCTYIIHBIX HCTOYHUKOB CHIPBSI.

B nponomkeHue uccien0BaHuil 10 BbIACICHUIO U U3YUYEHUIO MPOAHTOLMAHUINHOB U3
KOpbl CHOMPCKUX XBOWHBIX TMOPOJ JE€PEBbEB, B JaHHOW pabOTe€ YCTAHOBIICHO BIHSHUE
IPUPOJBl  pPAaCTBOPUTENS HA BBIXOJ, COCTaB M CTPOEHUE NPOAHTOLMAHWIUHOB,
OKCTPAarMpyeMbIX U3 KOPBI Kejipa cuoupckoro (Pinus sibirica).

Tabnmuua - BbIxoJg NPOAHTOLMAHUAMHOB TIPH  SKCTPAKLUU HEOOECCMOJIEHHOW H
00eccMOJIEHHOM KOpBI KeJIpa pa3IMuHbIMU PACTBOPUTEIISIMU

DKcTpakiysg He00eCCMOJEHHOM KOPBI DKCTpakiusi 00eCCMOIEHHON KOPHI
Boma | 15%oramon | sTumamerar BOJIA | 15%o>oranon |  sTunanerar
BeIxos mpoaHTOIMaHUANHOB B % OT MAcChl a.C. KOPBI

044 | 0,57 \ 0,63 | 043 | 0,57 \ 1,04

Y CTaHOBIICHO, YTO MPEABAPUTEIHHOE YAaJICHHE CMOJMCTHIX BEIIECTB U3 KOPHI Keapa
MO3BOJISICT YBEITMYUTH B JIBA pa3a BBIXOJ MPOAHTONHAHUAMHOB (10 1,04%) mpu sKCTpakuuu
ITUJIAIIETATOM.

Meronamu Y®, UK u *C SMP CIIEKTPOCKOIIMU YCTAHOBJICHO, YTO ITOJIy4YECHHBIE
NPOAHTOIMAHUIUHBl B OCHOBHOM COCTOAT W3 NPOLMAHUAWHA U TPOoAeTbUHHINHA U HX
COCTaB HE 3aBHCUT OT crocoda BbIAETICHHMS W3 KOpbl kenxpa. OpHako, B OTIMYHME OT
NPOAHTOLMAHU/IMHOB, BBIICJICHHBIX M3 KOpbI cocHbl (Pinus maritima) u (Pinus radiata) onu
COJIEpKaT OCTATKH raJlJIOBOM KHCIIOTHI.

Pyxogeooumenv pabomvr — 0.x.H., npog. Kysweyos B.H., ucnornumenu — O0.X.H.
Jlesoanckuu B.A., k.x.n. Jlesoanckuu A.B.

Jlesnanckuit B.A. u np. // Xumus pactutenbHoro cbipbs. — 2022. — Ne 4, — C. 101-
107. DOI: 10.14258/jcprm.20220411490.

12



2.3 Pa3paboTku, roToBble K NPAKTHYECKOMY NPHMMEHEHHI0

Cnoco0 koMIJIeKCHOM nepepadoTKN KOPbI COCHBI
Asmopwi: Honun B.A., k.x.n. Kazauenko A.C., k.x.n. bapvuunuxos C.B., Ckpunnuxos A.M.,

benaw M IO., k. m.u. Benpuxosa E.B., 0.x.1., npogp. PAH Tapan O.11. (pykosooumenv)

[IpennoxeHa HoOBas KOMIUICKCHAS OAKCTPAKIIMOHHO-KATAUIUTHYECKAs TEXHOJIOTHS
nepepaboTKH KOPhI COCHBI HAa OCHOBE TPUHITUIIOB «3€JICHOH XHMHW» C HCIOIb30BAHHEM
MexaHu4yeckol aktuBanuu ceipbst W 3% Ru/C  karamuzaropoB B mpoiiecce
BOCCTAaHOBUTEIIbHO-KAaTATUTHYECKOTO (PpaKIIMOHUPOBAHHS.

[IpenmytecTBOM pa3pabOTaHHOTO CIOco0a MO CPaBHEHHWIO C aHAJIOTaMH SIBIISICTCS
pacIIMPEHHBIH aCCOPTUMEHT IIPOAYKTOB, MOTYYAEMBIX U3 KOPBI COCHBI:

—  TepIeHbl, TMpUMEHsSEeMble N  CHUHTE3a  IMpernaparoB,  OOJAJArOIIMX
AHTUKOATYJISTHTHBIM, TIPOTUBOOITYXOJIEBBIM M MPOTHBOTPUOKOBBIM BO3/IEHCTBUEM;

— TAHHUHBI, UCITOJIb3YEMbIC B KAUE€CTBE aJIbTCPHATUBBI TOKCUIHBIM (DEHOIAM B CHHTE3¢
(YHKIIMOHAFHBIX MaTepUAJIOB;

— ankuaeHOITbI, IPUMEHSICMBIE B KaueCTBE CTAaOMIM3aTOPOB M M00AaBOK K MacjaaM U
MOTOPHBIM TOIUTHBAM;

— TEKTUHBI, KaK JJI1 MUIICBOW MPOMBINIJICHHOCTH, TaK U CHHTE3a TUICHOK M Karcyi
JICKapCTBEHHBIX MPENapaToB;

— MUKPOKpPUCTAITMYECKAs IIEJUTION03a Il MEAUIMHCKHUX, (apMalleBTUUECKUX U

@

Tepnewbl

JIPYTUX LIEJIEH.

Kopa cocHbl

4 IKcTpakumA |

TaHHMHDI Teepapbie neHbl

A

Cmecb ankundeHonos

\F

MeKTuHbI MnexHku

Mukpoxpwcrannwuecxaﬂ
uennwnosa

[TpuHIMNIMaTBHAS TEXHOJIOTHYECKasi CXeMa KOMITJIEKCHOU NepepaboTKH KOPbI COCHBI

HNonun B.A., Kazauenko A.C., bapsimnukos C.B., CkpunnaukoB A.M.; benam M.IO.,
Benpuxosa E.B., Tapan O.I1. Crioco6 xomIiekCHON mepepaboTKu Kopbl cocHbI // [laTeHT
P® Neo 2783872, 2022. broyuierens Ne33.
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Cnoco0 nmosry4yeHnsi HAHOPaA3MEPHOTo MOpPomKa GeppuTa HUKEJI s
Asmopuwi: Catikosa C.B. (pyxosooumens), I[laumeneeea M.B., Hemkosa /. 1.

Pa3paboTtan nmpocToif ¥ ynoOHBII B MCIONB30BAHUU CIIOCOO IMOJIYYEHUS HAHOYACTHIL
beppuTa HUKENSA CO CTPYKTYPOU MIMTUHENTN, KOTOPhIE MOTYT HAalWTH MPUMEHEHUE B Ka4eCTBE
BBICOKOIUIOTHBIX ~HOCUTENed uHpopManuu, (HeppoOMarHUTHBIX JKHUIKOCTEH, CpEICTB
JOCTaBKM MEIMLMHCKUX IpEenaparoB, CO3JaHUs JIEKapCTBEHHBIX IIPENapaToB s
IUarHOCTUKH W TEpamuyd OHKOJOTMYecKux 3abomeBanmii, B mpubopax CBU wu
KOMMYTHUPYIOLIIUX YCTPONCTBAX.

Pa3paboTansblii crioco6, MO CpaBHEHUIO C AHAJIOIAMH, UCKIIIOYAET JOMOJHUTENIbHBIE
CTaIUX OYMCTKH M OTMBIBKM OCaJKa, BCJIECACTBHME CTALMOHAPHOCTU IIPOLIECCA OCAXKICHUS
o0ecrieyuBaeT TOMOTEHHBIN XapakTep paclpeeseHus KOMIIOHEHTOB B MCXOIHOM MaTpHlIE,
YTO IMO3BOJISIET 3HAUUTEIBHO CHU3UTH TEMIEPATypy TBepAo(a3zHON peakuuu U MOJYyYUTh

oqHO(a3HbIIl HaHOMaTepual, COAEpPXk AIIMA OAHOPOAHBIE MO MOPQOIOTHUH U pazMepy
YaCTHIIBI.

ROH+Na,SO,
- p, 3
cMmecb conen MNaOH
1 Il
CROH C RSO,
Vo -l - o - c\c
g
)
5
g
=
lé) E
=
R;90;+ M(OH)x
W ¥ ROH + Ma,50.
Nz,50, Ni(OH)2 + Fe(OH)s N A AR D oD W 0
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Ha NpoKanaky

TexHOMOTHYECKAsT cXeMa aHMOHOOOMEHHOTO
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U3 CyIb(aTHBIX pacTBOPOB

| A — NOHOOBMEHHan KOJIOHHA A/1A OCaXKAeHUA R
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LMW MOHUTA
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Onyxoas

CaiikoBa C.B., [TanteneeBa M.B., Caiikosa /[.1. Cioco6 mosrydeHuss HaHOpa3MEPHOTO
nopomka ¢epputa Hukens // [larear PO Ne 2771498, 2022. bromuterens Ne 13.
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3. IMPOEKTHI TPOI'PAMMBI ®YHIAMEHTAJIBHBIX HAYUHBIX
NCCJIEJTOBAHUHN POCCUHUCKOM ®EJJEPAIIMN HA TOJITOCPOYHBIN
MNEPUOJ (2021-2030 roami)

3.1 Ipoekt FWES-2021-0012 «McceqoBanusi MEXaHU3MOB KATAJIUTHYECKHX
peakiuii B BOJXHOW U BOJHO-OPraHM4YEeCKOi cpelax, peaKMOHHOM CIIOCOOHOCTH
U GU3MKO-XUMHYECKHUX CBOIICTB BelleCTB U3 MPUPOIHOT0 OPraHUYeCKOro
ChIPbS C IPUMEHEHHEM KOMILIEKCA IKCIIEPUMEHTAJIbHBIX H TEOPeTHYEeCKUX
METO10B»
pyKogooumenu npoekma: 0.x.H., npogh. PAH Tapan O.I1., 0.x.1., npog. Pyoaiino A.U.

Ileab  padoThI: Pa3pa60TKa HAayY4YHBIX OCHOB HOBBIX IIOAXOIO0B K H3YUCHHIO

MEXaHU3MOB KAaTAJIMTUYECKUX IIPOLIECCOB B BOJHOW M BOIHO-OPraHUYECKOM cpenax,
PEaKIMOHHONW CIOCOOHOCTH M (PU3UKO-XMMHMUYECKHX CBOMCTB BEUIECTB M3 MPHUPOJHOIO
OpPraHUYEeCKOr'0 ChIpbs C PUMEHEHUEM KOMILIEKCA SKCIIEPUMEHTAIBHBIX U TCOPETUYECKUX
METOJ0B Y UCIOJBb30BAHUEM IPUHIIMUIIOB «3EJIECHOU XUMHM.

MeToabl  HCC/IEIOBAHUSA: KHHETHYECKME METOIbl, KBAaHTOBO-XUMHUYECKHE U

anekrpoxumuueckue wetonapl, MK-, Y®-, SAMP- u DJIIP-cnexkrpockonus, Tra3oBas
xpomaTtorpagusi, XpOMaTO-MacC-CIIEKTPOMETPUs, BbICOKOAI((PEKTUBHAS  >KMJIKOCTHas
xpomaTorpadusi, relb-IPOHUKAroIIast XpomaTorpadusi, KammUIsIpHbIN d1ekTpodopes, MP-
ToMorpadusi, SIEMEHTHBINA, PEHTTeHO(PA30BbIM U PEHTTEHOCTPYKTYPHBII aHATN3.
OcCHOBHBIE Pe3YJILTATHI
[Tonyuyennsie Ha 3Tane 2022 roga pe3yiabTaThl UMEIOT MEPCIEKTUBBI MPAKTUYECKOTO

NPUMEHEHHUS], T.K. ABJISIOTCS (PyHIaMEHTaIbHOW 0a301 AJi1 CO3AaHMSI HOBBIX 3KOJOTUYECKU
0€30MacHbIX METOJOB W TEXHOJOTHMH M XUMHYECKOW HWHAYCTPUM, B TOM YMHCIIE,
TEXHOJIOTUN KOMIUIEKCHON TepepadOTKU paCTUTENbHON OMomMacchl M €€ KOMIIOHEHTOB B
HIMPOKUN aCCOPTUMEHT BOCTPEOOBAHHBIX XUMHUYECKHUX MPOJYKTOB U KOMIIOHEHTOB TOILIUB,
IPOIIECCOB BO30OHOBIISIEMOM YHEPIeTUKH, PEIICHHS SKOJIOTHYECKUX MTPOOIIEM.

IToxa3aHo, 4TO TMAPOIU3 LEJUIIOJIO3bI B BOAHOM Cpelle Ha TBEPABIX KaTaJIM3aTOpax C
CWIbHBIMU M CHA0BIMU KHUCJIOTHBIMU TPYNIAMH MPOXOJUT MO pPa3HbIM MEXaHU3MaM.
Pe3ynbTaTel MHTEPHIPETHUPOBAHBI C TOYKUM 3pPEHUS CIIOCOOHOCTH TBEPABIX KHUCIOT K
00pa30BaHUIO IBOMHOTO IEKTPUYECKOTO CJI0S C BBICOKON KOHLEHTPALMENW POTOHOB BO3JIE
MIOBEPXHOCTH Karanu3aTopa. CUIBHOKUCIOTHBIE KaTalu3aTOpbl JEMOHCTPUPYIOT SIBHOE
IIPEUMYIIECTBO B CKOPOCTH THAPOIM3a LEJUIION03bl, a OKHUCJICHHBIE YIVIEPOIHBIC
KaTaJu3aTopbl MpPU YMEPEHHON aKTUBHOCTh B THJPOJU3E LIEJUIIOJNIO3bI U O0eCrnedyrBaroT
0osee BBICOKYIO CEJIEKTMBHOCTH IO OTHOLIEHWIO K IMoko3e. OOHapyXeHHbIe
3aKOHOMEPHOCTH Ba)XHbl JUISI TIOHMMAaHHMS MEXaHW3Ma TUAPOJIM3a YIJIEBOJAOB Ha
MEPCIEKTUBHBIX TBEPJBIX KUCIOTHBIX KaTalnu3aTopax.

Cxkpunuarom Fe, Zn, Ni—copepkamux KaTajau3aTOpOB B IMPOLECCE TUAPUPOBAHUS
IBasKOJIa IIOKAa3aHO, YTO OCHOBHBIE NPOAYKTHI I'MAPUPOBAHUS I'BasKoJIa B 3TaHoJe Ha Fe,
Zn, Ni-comepxaliux Kartajin3aTtopax COCTOsUIM M3 (eHoJa U ero METOKCH — IPOU3BOIHBIX.
Karanuzartop Fe-Zn/C' B Gonpleii crerneHn WHULUUPYET TUAPUPOBAHUE APOMATUUYECKOTO
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KOJIbIIa TI0 CPAaBHEHHUIO C JPYTHMH HCCIECIyeMbIMH KaTaim3atopamu. Ni-coaepikaiiue
KaTaJln3aToOpbl MPOSBIISIET HU3KYIO aKTUBHOCTh, KaK B dTaHOjeE, Tak U B Boje. JloOaBka 1
macc.% Ru B mpouecce mpuroroieHus karaiauzatopa Ni/C Ha yriaepoJaHOM HOCHUTEIe
CuOyHUT, pE3KO TOBBIIMIAET €ro aKTUBHOCTh B TIpOIllECCE THAPUPOBAHUS TBasKoJa
(yBenuuenue koHBepcuu ¢ 26 mo 97,5 macc.% u ¢ 4,2 no 26,8 macc.% B BOAHOU H
CIIUPTOBOM Cpellax COOTBETCTBEHHO). CelIeKTUBHOCTD MO HUKIOT€KCAHONY B MPHUCYTCTBUU
oumetamnueckoro Ru - Ni/C** karanuzatopa coctaBuia 73 %.

Metonom (QyHKIMOHAIa TIUIOTHOCTH PACCUUTAHBl DHEPreTHUECKHE MapaMeTphbl
npeBpalleHus: MoJeKybl auokcunaa yriaepoga CO, B kapoonunsubie CO- u kapOOHaTHBIE
COgz-yacTuipl Ha TeTpamepax cepedpa U majiaaus, 3aKperuI€HHBIX Ha okcuuae uepus. M3
MOJIYUYEHHBIX JAHHBIX CJENYET, 4TO 0Opa3oBaHHe KapOOHATHBIX ¢opM HamboJiee BEPOSITHO
Ha cepebpo-coaepxkamux cucremax. Boccranoienue CO, ¢ ob6pazoBanuem CO nerue Ha
cUCTEeMax, MOAU(PUIMPOBAHHBIX mNamagueM. [lomydeHHbIe pe3ynbTaThl BaXKHBI IS
MOHUMAaHMsI MEXaHU3MOB IPOIIECCOB yTrian3anuu u kKousepcuu CO; B MoJIe3HbIE TPOIYKTHI.

WccnenoBano BiMsHUE pa3inuHbIx Katanu3atopoB: (NHz)gMo070.4, MNSQ,4 TiO,,
ZnSO, B cpelne «HEepOKCHUI BOAOPOJa — VYKCYCHas KHCIOTa — BOJa» Ha BBIXOJ
TeMHUIICIUTION03 U3 JPEBECUHBI JTUCTBEHHUIIBI, U3YUY€H MX COCTaB M (PU3HKO-XUMUYECKUE
XapakTepucTuku. [IpemiokeHbl MeTOoIbl MOAU(MUKAIMKA TEMHIIEIUIION03 JUCTBEHHHUIIBI
Ccynb(aTHBIMU TPYIIAMHU, OMPEETICHBI MapaMeTphl MPOIECCOB, MO3BOJSIONINE MOTy4YaTh
MPOU3BOAHBIE TEMUIICIUIIOI03 C BBICOKOM CTENEHBIO 3aMELICHUS M YHUCTOTOW. Brepsbie
npeasioxkeHa MoAu(UKaIUs COAa-JIUTHUHA COJOMBI MIIEHUIIBI CYTb()aMUHOBON KHUCIOTOM
Ha TBEpABIX KaTajau3aropax B cpeae 1,4-nIuokcaHa, ONTUMANIbHbIEC YCIIOBUS JIJISl BBIICICHUS
U TIOJIy4EHUS MAaKCHMAJIbHOTO COJIepKaHus cepbl B Tpoaykre. CUHTE3UpPOBAHHBIC
BOJIOPAaCTBOPUMBIE  CyNIb(AaTHPOBAHHBIE  TMOJHUMEPHI  TMEPCIEKTUBHBI B KAauyecTBE
AHTHKOATYJISHTHBIX CPEACTB U KOMIIOHEHTOB OMOJIOTHYECKH aKTUBHBIX CyOCTaHIUH.

Merogom  adbduHHOTO  KAMWJUISIPHOTO  AJIEKTpodope3a  BIEPBBIE  U3YUYCHO
KOMIUTIEKCOOOpa3oBaHue S(UPHBIX OETYJIMHOBBIX NPOU3BOAHBIX 3,28-mudranara, 3,28-
mucykiHata u 3,28-nucynbdara 6eTylnHHA C Y-IUKIOIEKCTPUHOM B 3aBUCHMOCTH OT pH
Cpelbl, pacCUMTaHbl 3HAYCHUS KOHCTAHT YCTOMYMBOCTH KOMIUIEKCOB. [lomydeHHbIe
pe3yAbTaThl MPEACTABISIIOT UHTEPEC AJI1 ONTUMU3ALUU MTPOLIECCOB MUKPOKAINCYIUPOBAHUS
MPOM3BOJHBIX O€TyJaWHA 3a CyYeT O0Opa30BaHUS CYMPAMOJEKYISPHBIX KOMIIJIEKCOB
(KOMIIIEKCOB  «XO3sIMH-TOCThY) ¢ JM-B-IIJ] 1 moBblieHUss OMOJOCTYMHOCTH JTHX
dbapMaKoIOTHUECKH AaKTHUBHBIX COCIWHEHUW, a TakKe U TUIAHUPOBAHHS TPOBEICHUS
UCCTIEOBaHUS KOMIUIEKCOOOpa30oBaHUs APYruX coeauHeHuit metomom AKD mo casury
MOJABUKHOCTH.

YcraHOBIIEHBI 3aKOHOMEPHOCTHU AJIEKTPOXUMHUYECKOTO BOCCTAHOBJICHUS JIEBYJIMHOBOM
KHUCIIOTBI B 3aBUCHUMOCTH OT CpPEIbl W MPUPOABI paboyuero HJIEKTPOJa, OIpeAcICHBI
OCHOBHBIE TMPOAYKTHI €€ ANEKTPOXUMHUYECKON KOHBEPCUHU. YCTAaHOBJIEHO, YTO MEXaHHU3M
BOCCTAHOBJICHUS JICBYJIMHOBOM KHCJIOTHI CYIIIECTBEHHO 3aBHCHUT OT MPUPOIBI PACTBOPUTEIIS
(alleTOHUTPUI, TAHOJI, AlleTOH, AUMETUIICYIb(OKCHUIT), KUCIOTHOCTU cpelibl (Jo0aBIeHue
nonopoB npotoHoB (HBF,)), matepuana pabouero anekrpona (Pt, Rh, crexnoyrnepon (CY),
Pb, Fe, Cu, Ni) u 3HaueHus npriiokeHHoro noteHiumania. [Ipeninoxxena HoBass 0000IIeHHAs
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CXEeMa BOCCTaHOBJIEHHUS JIEBYJIMHOBOM KHCIOTHI JO FaMMa-BaJIEpOJIAKTOHA U BaJIEpUaHOBOM
KUCTO0ThI. [lonmydeHHble NaHHbBIE Ba)KHBI JUIsl TOHUMAaHUS MEXaHU3Ma 3JIEKTPOXUMHUYECKHUX
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX MPEBPAIICHII KOMIIOHEHTOB PACTUTEIHLHON OMOMACCHI,
B YaCTHOCTH, ISl JIEBYJIMHOBOW KHUCIIOTBHI.

HccnenoBan mpouecc HENPSMOTo JIEKTPOKATATUTUUYECKOTO OKHMCIEHUS KpaxMmania Ha
aHojax W3 Auokcuaa cBuHUA W JIBA, BBISABIEHBI OCHOBHBIE (DAKTOpBI, BIUSIOIIME Ha
npouecc Moau(HUKanuu Kpaxmalla, yCTaHOBJIEHbl ONTHUMAaJIbHbIE NapaMeTphl 3JIEKTPOIU3a
JUIslL  TIOy4eHUs  JOuanplaeruga Kpaxmana. [lokazaHo, 4YTO  3JIEKTPOXUMHUYECKH
MOIU(DUIIMPOBAHHBIM KpaxMal MOXKET HAWTH HIMPOKOE NPUMEHEHHE [UIsl TMOJIy4YeHUS
OMopasznaraéMbIX MaTepUajoB, a TAKXKE IS aJCOPOLMM TSKENbIX METAIIOB W3 BOAHBIX
pacTBOpPOB.

HccnenoBan mpouecc 3JIeKTPOBOCCTAHOBIEHUST JUOKCHAA yriepoja Ao (opmuara B
razoguPy3uoHHBIX  THAPOGHOOM3UPOBAHHBIX  DIEKTPOIAX. YcranoBieHo, 4TO
3¢ (EeKTUBHOCTD TIpoliecca 3aBHCHT KaK OT THUIMA HCIOJNb3yeMOro KaTalu3aTropa, Tak U OT
croco0a M3rOTOBIIEHHUS AMEKTPOJ0B. OIpesesieHbl ONTUMAIbHBIE YCIOBUS 3JIEKTPOJIM3a C
IEJIbI0 TIONYYEHHUsI BHICOKUX KOHIIGHTpaIuil ¢opMuara, sBISIONUMCS [IEHHBIM MPOJTYKTOM
JUTSI TIPOIIECCOB 0OPATUMOTO HAKOTUICHUS YHEPTUH.

CuHTe3upoBaHbl M TNPOTECTHPOBAHBI Ha KaTaIUTHUYECKYIO AaKTUBHOCTb HOBBIE
UPKOHUI-COIepKAIINE KOMIIO3UTHBIE MaTepuaiabl Ha ocHoBe SBA-15. OO6pasiml
UCHBITaHBl B IIpPOLIECCE MPSMOIrO TUIAPUPOBAHUS JIEBYJIMHOBOM KHUCIOTHI JO TaMma-
BaJICPOJIAKTOHA W B peaklMM THApPOIM3a apaOuHoranaktaHa. Metogom SAMP
CHEKTPOCKOIIUU C UMITYJIbCHBIM I'PaJIMEHTOM MarHMTHOIO I1OJISI TIOJyYEHbI HOBBIE IaHHBIE O
mubdy3un cMecu MoJeKysl OeH30ja U HUKIOreKCaHa B MOpOIIKOBOM Marepuane SBA-15.
HaiineHo, 4T0 B MEX3E€pE€HHOM IPOCTPAHCTBE TPAHCIILIMOHHOE MEPEMELIEHUE MOJEKYJI
OeH30I1a ocyIIecTBIsIeTcs ObICTpee, B TO BpeMs KaK BHYTPHU 3€pHA TPAHCIIOPT COU3MEPHM.

YCcTaHOBIIEHO, YTO B pe3yJbTaTe B3aUMOJEUCTBUS MUHLEPHBIX KOMIUIEKCOB HUKEIS U
IUTaTUHBI, COJAEPXKALINX TEPMHUHAIBHBIA OEH30THAIMA30JIbHBIM JIMTaHl, C COEAMHEHUSIMU
NEPEXOIHBIX METAJJIOB, COJAEP)KAaUIUX CBSA3M METAJUI-TaJOreH, IPOUCXOJUT MEPEHOC
TEPMHUHAJIBHOTO O€H30THAaaua30JIbHOIO JIuraHga, ¢ aromoB Ni um Pt Ha arom wmeramna
BBOAUMOTo  peareHTa. OOHapyXeHHas  JaOWJIBHOCTh  JIMTAaHAAa  YyKa3blBaeT  Ha
NEPCIEKTUBHOCTh MPUMEHEHUS! MUHIEPHBIX KOMILJIEKCOB B KayeCTBE KaTalM3aTOPOB B
peaklugIX COUeTaHUs yriaepoaA-yIriepo U YriiepoI-TeTepoaToM.

[IpoTuBOOMYX0JIEBBI MpenapaT Ha OCHOBE LHC-AuxiopoanamMMuHiuiatTubI(Il) c
apabuHorajgakTaHoM MoauduiMpoBaH antamepamMu AS9 u AS42 st agpecHO JOCTaBKH K
NOpaXEHHBIM TKaHsAM. [loydeHHBII NpOAYKT MOKa3al aKTUBHOCTh B OTHOLIEHUH aCLIUTHON
KapIUHOMBI DpJIMXa U MAITYI0 TOKCUYHOCTb.

CoctaB _kojjiekTHBa: 36 HAy4yHbIX COTPYAHMKOB, W3 HHUX: 13 COTpyAHHKOB

7a00paTOPHH KaTATUTUYECKUX MPEBPALCHHI BO30OHOBIIEMBIX pecypcoB (3aB. j1al. 1.X.H.,
npod. PAH Tapan O.I1.), 21 coTpyaHuk gabopaToOpuui MOJEKYJSIPHOW CHEKTPOCKOMUU H
a”Hanmu3a (u.0. 3aB. 1a0. k.X.H. [letepcon M.B.) n 2 Hay4yHbIX COTpyAHHKA J1TaOOpAaTOpUU
XUMHH TPUPOIHOTO OPTaHUYECKOTO CHIPhS (3aB. 11a0. A.X.H., mpod. Ky3neunos b.H.), B Tom
yucie 6 T0KTOpOB Hayk, 24 KaHIuAaTa HayK, MOJIOJIBIX YUEHbIX B Bo3pacte A0 39 net — 18.
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Ioka3areau: myommkamuu — 22 (WoSc, Sc), B T.4. Q1,02 — 6, materTst — 1.

PaGoTel MO MpOEKTY BBIMOMHSIINCH B TECHOM COTPYAHUYECTBE C HHCTUTYTAMHU
Kpacnosipckoro nayunoro nearpa CO PAH (M® CO PAH, KpacHUCX CO PAH, MIIC
CO PAH), nayunsiMu U oOpa3oBarenbHbIMU opranusanusmu Kpacnosipcka (COY, Cudl'y
uM. M.®. PemietnéBa u np.), HoBocubupcka (MK CO PAH, Ullul" CO PAH, UT'uM CO
PAH, HI'TY wu nap.), Mocksel (HUL[ «KypuatoBckuii mactutyt» ['HI[ PD, MIY).
HcnonHuTenu MpoeKTa COTPYIHUYAIM C 3apyOSKHBIMU KOJUIEraMH M3  CIEIYIOIIMX
opranuzanuii: University of Liverpool, (JIusepnyis, Benukoopuranus), Institut de Chimie
de la Matiére Condensée de Bordeaux (bopao, ®@panrust), Universite Claude Bernard Lyon
1, IRCELYON, (JIuon, ®panmus), University of Bingol, Vocational School of Technical
Sciences (Bingol, Typuwms), University of Monastir (Monastir, Tynauc), University of
Barcelona (bapcenona, Mcnanus).
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Ba:kueiimmue pe3yabrathl no npoexkty FWES-2021-0012

HoBble nuHIEpHBbIE KOMIJIEKCHI HUKEIS U IIATHHBI
¢ CHI'MA-AJIKHHWIBHBIMHY JTUTAHIAMU
K.x.H. Bepnexun B.B., k.x.n. Yyoun O.C., Boakosa /[.C., 0.x.n. Bypmaxuna I'.B.

CuHTEe3UpOBaHbl HOBBIC MHUHIIEPHBIE KOMIUIEKCH Ouc((audenwmn)dochunoken)derun
aukens (puc. 1A) m mmatuasl [CgHz-1,3-(OPPh,),]M-C=C-(4-C¢HsN,S) (M = Ni, Pt)
coaepxamue (2,1,3-06eH3orraanazon-4-wi)-ankUHWIbHBIA JTurana. Komrmuiekcsl o0nagaior
BBICOKOH TEpMHUYECKOM | a’poO0HOM cTabuiapHOCThIO. Hammume dayopodopHOro
oenzotuaauaszoiasHoro (pparmenta 4-CgHsN,S, crmoco6HOro moraomarsk CBET onpeaeaEHHON
JUIMHBL BOJIHBI M BBIAENATH CBET Jpyrod uinMHBL BoJHBI (puc. 1b-B), nenaer
CUHTE3UPOBAHHBIE KOMIUICKCHI (POTOAKTUBHBIMHU.

B)

A)

Pucynok. A) Ctpykrypa komruiekca Hukens [ CgHs-1,3-(OPPh,)2]Ni-C=C-(4-CgH3N,S).
PactBop xomrutekca [CgHs-1,3-(OPPh,),]Pt-C=C-(4-CsH3N,S) B CHClj:

b) npu nueBHOM cBete; B) mpu Y@ ocBerienuu.

N3y4yeHo B3amMoeiicTBHE MOJTydeHHbBIX coenuHennii ¢ komruiekcamu Pd(CH3CN), X,
(X = ClI, Br) u Pt(dmso),Cl,, CuCl. B pe3ynprare yCTaHOBJICHO, YTO JaHHOE
B3aMMO/ICHCTBUE MPUBOJHUT K TPAHCMETAIUIMPOBAHUIO — MEPEHOCY AIKUHHUIBHOTO JINTAH/Ia
Ha aroM MeTajyla BBOJUMOIO peareHTa. Takoe CBOMCTBO KOMIUIEKCOB I€PEXOIHBIX
METaJJIOB IIMPOKO HCIOJIB3YeTCS B KaTalu3e I TPOBEICHUS PEAKUUN COYeTaHHs
yIJIEPOA-TETEPOATOM C LENBIO MOTYUYCHHUS PAa3IMUHBIX MIPENapaToB U MaTepraioB. [loaTomy
oOHapyXeHHasi JTaOMIBbHOCTh TEPMHUHAIBHOIO AlCTUICHHIHOIO JIMIaHAa B MUHIEPHBIX
komiuiekcax Ni ¥ Pt yka3biBaeT Ha BBICOKYHO BO3MOXKHOCTh MPUMEHCHHUS TMOJYUYCHHBIX
COC/IMHEHMI B KQUECTBE KATAIM3aTOPOB PEAKIUIl COUSTAHUS YIIICPOI-TETEPOATOM.

1. Verpekin V.V. et al. // Journal of Siberian Federal University. Chemistry. — 2022. — V.
15. — No. 2. — P. 251-264. DOI: 10.17516/1998-2836-0290 (IF=0.253)

2. Verpekin V.V. et al. // Dalton Transactions. — 2022. — V. 1. — No. 1. — P.324-339. DOI:
10.1039/D1DT03750A (IF=4.569)

3. Verpekin V.V. et al. // Transition Metal Chemistry — 2022. — C. 1-10. DOI:
10.1007/s11243-022-00511-w (IF=2.266)
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I[peBecnble reMMuIe/J1Ja10J103b1 - HOBBIC AHTHKOATI'YJISHTBI H aHTHOKCU/IAHTDI

Asmopul: k.x.n. Manap FO.H. (pykosooumenv), boposkosa B.C.,
k.x.H. Kazauenko A.C., 0.6.n. /[pozo H.H.
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BnepBrie pazpaboraH mpoliecc KaTaIUTUYECKOTO (PPaKIMOHUPOBAHUS JIPEBECHHBI
OCHHBI C TIOJIYYEHUEM OYHMILIEHHBIX MMOIUCAXapUI0B — FE€MUIIEIUTIONI03, UMEIOIINX BBICOKYIO
AHTHOKCUJIAaHTHYI0  aKTUBHOCTh [1]. BbIOeneHHble  TeMHIEIUIION03bl  XUMHUYECKH
MOIU(DUIIMPOBAHBI CYIh(ATHBIMHA TPYNIIAMHA C MCTOIb30BAHUEM HETOKCHYHBIX PEareHTOB:
cynbamuHoBoit kucinotod B cpene JAMCO [2], a Takxe pa3paboTaH mporecc
KaTaJUTHYeCKOro cynbhaTtupoBaHus apaOuHOranakrana cyiabpamarom amMmoHus [3].
Y CTaHOBJICHO, YTO MOJYYEHHBIE PA3IMUYHBIMU METOJIAMU CYJIb(PaTHPOBAHHBIE TIPOU3BOHBIC
TeMUIICIUTIONO03BI 00JIaIal0T XOPOIIeH reMOCOBMECTUMOCTRIO B OKCIIEPUMEHTAX IN Vitro, 4to
OTKpPBIBAET NEPCHEKTUBBI UX UCIIOIb30BAHMS B KAUECTBE aHTUKOATYJISIHTHBIX CPEACTB [4].

1. Borovkova V.S. et al. // Molecules. — 2022. — T. 27. — Ne. 1. — C. 266. DOI:
10.3390/molecules27010266. IF 4.927

2. Kazachenko A.S. et al. // Journal of Siberian Federal University. — Chemistry. —2022. —
V. 15. — Neo. 3. — P. 440-451. DOI: 10.17516/1998-2836-0307.

3. Kazachenko A.S. et al. // Biomass Conversion and Biorefinery. — 2022. — P. 1-13. DOI:
10.1007/s13399-021-02250-x. IF 3.75

4. Drozd N.N. et al. // Bulletin of Experimental Biology and Medicine. — 2022. — P. 98-104.
DOI: 10.1007/s10517-022-05501-7. IF 0.81
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3.2 Ipoext FWES-2021-0013 «Pa3BuTHEe HAyYHBIX OCHOB ()OPMHPOBAHUSA
(GyHKUMOHAJIBHBIX MATEPUAJIOB C 3aJAHHBIMHM CBOMCTBAMH HA OCHOBE CJI0KHBIX
OKCHUIHBIX CUCTEM M MUKPOC(ep IHepreTuYecKux 30J1»
PYKogooumenb npoekma 0.x.H., npogh. Anwuy A.I.

Ileab  padoThI: OIIPpCACIICHHUC B3aUMOCBA3ZN XHMHYCCKOTO, q)aSOBOFO COCTaBOB,

MOP(}OIOTHH, CTPYKTYPHBIX XapaKTEPUCTHK CIOKHBIX OKCHIHBIX CHCTEM H Y3KUX (paKIuit
mukpochep cocraBa SiO,—Al,O3-FeO n CaO-Si0,—Al,O3-FeO, BbIACICHHBIX U3 JIETY4HX
30J1, KaK OCHOBBI JJsi (popmupoBaHus 3(PQPEKTUBHBIX KaTaaU3aTOPOB OKHUCIUTEIHHOTO
MpeBpaIeHus] MeTaHa; MEMOpaHHBIX MAaTEPHAIOB ISl BHICOKOA()()EKTUBHOTO BBIACICHUS
reiusl U BOJIOPOJIa M3 Ta30BBIX CMeced; MHUKpOChHEepHUYECKHX aJCOPOIMOHHO aKTHBHBIX
CUCTEM JIJISl U3BJICUCHUS U3 BOJHBIX CPEJl KATHOHOB TOKCHYHBIX METAJUIOB; KEPAMUUECKUX U
KOMITO3UTHBIX MaTepHaIOB BHICOKOM IIPOYHOCTH.

Hayuynass HoOBHM3HAa TMOJYyYEHHBIX pPE3YyJIbTATOB 3aKIIOYaeTCsl B YCTAHOBJICHHUH
XapakTepa BIHMSHUS XUMUYECKOT0, ()a30BOT0 COCTaBa, CTPYKTYPHI, CTPOCHUS KOMIIOHCHTOB
cMcTeMbl Ha  (YHKIHOHAJIbHBICE  XapPaKTEPUCTUKH  HOBBIX  MHKpOC(EpHUUECKUX,
KepaMUYCCKUX M KOMIIO3MTHBIX MarepHayioB. [loTeHIMAm MPaKTUYECKOTO MPUMEHEHUS
HAyYHBIX PE3YJIBTATOB OIPEACISAETCS WX BOCTPEOOBAHHOCTHIO B KOMIUIEKCE CEKTOPOB
nepepaboTKH TMPUPOJHOIO Ta3a, YroJbHOW HHEPTeTHKH, XHWMHKO-METAJUTYPTHUYECCKUX H
PYI0000TaTUTEIBHBIX MPOU3BOCTB, CTPOUTEILHON HHIYCTPHH.

OcHOBHBIE Pe3VJIbTaThbl

AKTyaJbHOCTh TPOBEJCHHBIX WCCIENOBAaHUN ompenensercs HanpaBieHusmu wu3
Crparerun Hay4HO-TEXHOJOrH4Yeckoro pa3Butus Poccuiickoii denepanuu: «a) nepexon K
nepeloBbIM  MUGPOBBIM,  WUHTEIJIEKTYaIbHBIM  MPOU3BOJCTBEHHBIM  TEXHOJOTHUSM,
pOOOTH3MPOBAHHBIM CHCTEMaM, HOBBIM MaTepHajaM U crocodaM KOHCTPYHpPOBAaHMS,
Co3ZaHhe CHCTeM OO0paOOTKM OONBIIMX OOBEMOB JAHHBIX, MAIIMHHOIO OO0y4YeHUs u
HMCKYCCTBEHHOTO MHTEIIJIEKTa; 0) MepeXo/l K IKOJOTHUECKH YUCTON U pecypcocOeperaromei
DHEpreTHKe, TMOBbIMIEHHE 3PQPEKTUBHOCTH J00bIMM UM TIIyOOKOM  mepepaboTKu
YTIE€BOJOPOJHOTO ChIPhs, (HOPMUPOBAHUE HOBBIX UCTOYHUKOB, CIOCOOOB TPAHCIIOPTUPOBKHU
U XpaHEHUS YPHEPTUI.

HayuHas HOBH3HA TMOJY4YEHHBIX pE3yJbTaTOB 3aKIIOYAaeTCd B YCTAaHOBJICHHUU
XapakTepa BIMSAHUS XUMUYECKOT0, ()a30BOT0 coCcTaBa, CTPYKTYpbI, CTPOCHHUS KOMIIOHEHTOB
CUCTEMBl Ha  (PYHKIMOHAJIbHBICE  XAPAKTEPUCTHUKHA  HOBBIX  MHUKPOC(HEPUUECKUX,
KepaMUYECKUX M KOMIIO3UTHBIX MarepuayioB. [loTeHIManm mpakTUYeCKOro NpPUMEHEHUs
HAYYHBIX PE3YJIbTATOB OMPEICNAETCS UX BOCTPEOOBAHHOCTHIO B KOMIUIEKCE CEKTOPOB
nepepaboTKH MPUPOAHOIO Ta3a, YrojibHOM SHEPreTUKH, XHWMHUKO-METaUyprU4YecKux u
PyZ10000TaTUTENBHBIX IPOU3BOJICTB, CTPOUTEILHON MHAYCTPHH.

HayuyHoe cOTpyIHHYECTBO, B TOM YHCIE MEXAYHAPOJHOE, BKJIIOYAET IPOBEICHUE
coBMecTHbBIX uccnenoBanuii ¢ uactutyramu OUIL KHI CO PAH (Mrcmumym ¢uszuxu um.
JI.B. Kupenckoco CO PAH, HWucmumym eviuuciumensmnoco mooenuposanusi CO PAH),
sapyoexxueivu  (University of Stuttgart, Germany; Universidad de Zaragoza, Spain;
National Pingtung University, Taiwan; Scientific-Practical Materials Research Centre of
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NAS of Belarus) u poccuiickumu (/[arbHesocmounvlil (edepanvbHulil  yHUSEpCUME,
Quzuueckutt uncmumym umenu IILH. Jlebedesa PAH, VYpanvckuii ¢hedepanvruiii
yHugepcumem umenu nepsozo Ilpeszudenma Poccuu b.H. Envyuna, HUncmumym xumuu
nHepmu CO PAH, Tiomenckuii eocyoapcmeenHviti  yHugepcumem, Kemeposckuil
eocyoapcmeeHnblil yHugepcumem, Cubupckuil edepanvbHulli yHusepcumem u 0p.) HaAy4YHO-
UCCJIEIOBATEIbCKUMU OPraHU3aIUSIMHU.

[To 3HAYMMOCTH W HAYYHOW HOBU3HE PE3yJbTAThl IPOEKTA COOTBETCTBYIOT MUPOBOMY
YPOBHIO  HCCIEAOBAHMM U  OMYOJMKOBaHBI B  BBICOKOPEUTHHIOBBIX  HM3JAHUSX,
MHCKCUPYEMBIX B MEKyHApOIHbIX cucTeMax nutupoBanust Web of Science/ Scopus.

B uactHoctH, Ha mpumepe cuctembl SrO — Gd,O3— CoO wu3ydeHo BIHMSIHHE
napuuaibHOTO AaBieHus kucinopoaa (Po,) Ha BO3MOXHOCTh POPMUPOBAHUS U CTPYKTYPHBIC
xapakrtepuctukn (a3 Pagnencnena-llonmepa romMonoruyeckoro psiaa An+1BnOsns1
(A =Sr,Gd;_; B=Co; n=1,2,0). Ilokazano, 4uro usMeHeHue Po, B mporiecce CHHTE3a
COIPOBOKIAETCSA U3MEHCHHEM BEIIMYMHBI KUCJIIOPOJHOW HECTEXHOMETPUH O 00Pa3yIOIIHXCS
daz  (SrGd;)n+1C0nO3p11-5, YTO  NPUBOAMT K  peakusM WX  JUC- U
KOHIIPOMIOPLIMOHUpPOBaHUs. Bapeupys ycnoBust cunrtesa (temreparypy, Po;), moct-
00paboOTKH M COCTaB HMCXOJHOW MIMXTHI yJAJIOCh CHHTE3UPOBATH HOBBIC, HE OMHCAHHBIC
panee meTactadbmibHble (a3bl Pagnencaena—Ilommepa Sr,Gd;_C0,075¢cn = 2.

[Tokazano, uro cHmxkenue temiepatypsl ¢ 1000 mo 900 °C Ha cTaguu npoKalnvBaHUS
npu TBepAo(dazHoM cuHTe3e 00pa3noB cucteMbl CaO-Fe,03; mpuBoauT K GopMupoBaHHUIO
KaTajau3aTopoB u3 obmactu cocraBoB CaO—CayFe,Os, ynenbHass aKTUBHOCTh KOTOPBIX B
OKHCIIMTEILHOM mpeBpameHn Metrana mnpu 750 °C 3HAYMTENbHO BBINIE, AKTUBHOCTH
KaTaJnu3aTOPOB OMNPECISICTCS AaKTUBHBIMH IICHTPaMH, JIOKAJTM30BAHHBIMH Ha TPAHUIIC
paznena ¢a3 CaO/CayFe,Os, a deppur CayFe,Os B ycloBUSAX KaTanu3a HAXOAUTCS B
BbICOKOTEeMIIepaTypHOil Gpopme. CHMKEHHE MapuuaibHOro JaBieHus kuciopoaa ¢ 0,21 no
10 arM. Ha CTamgWM NPOKAIMBAHHS IPH CHHTE3¢ KAIBLHEBBIX (EPPUTOB COCTABOB
CayFe,O5 nu CaFe,0O4 cmabo Bauser Ha yaelnbHYIO akTuBHOCTH Ca,Fe,Os B mpeBpaiieHun
MeTaHa, a aKkTHBHOCTh (eppura coctaBa CaFe,O, Bo3pacraer Ha 2 mnopsaka. Poct
aKTUBHOCTH CHHTE3UPOBAHHOTO B MHEPTHOU atMocdepe obpasma CaFe,04 00ycioBieH, mo-
BUJIUMOMY, CTa0MJIM3aIlMeH Ha MIOBEPXHOCTH KaTalln3aTopa aKTUBHBIX MOJICKYJISIPHBIX MOH-
paavKaIbHBIX (OPM KHCIIOPO/Ia BCISACTBUE OUYCHB HU3KOW €TI0 TPOBOUMOCTH.

UccnenoBanne  mudPy3MOHHBIX  XapaKTEPUCTHK  KOMITBIOTEPHBIX  MOJIEJeH
pacHIMpEeHHBIX KBaplEBbIX CTEKOJA ¢ Koddduuuentamu pacmupenus or 1 nmo 25%
MO3BOJIMJIO YCTAHOBUTH ONTHMAJBHYIO Ui pazieicHus cmecn He—Ne MoJeKymsipHYIO
CTPYKTYPY CHJIMKATHOTO MEMOpaHHOTO MaTepuaya, JJjisi KOTOPOW XapaKTepHa BBICOKas
rejveBasl npoHumaeMoctsb ot 10 o 10° barrer B COYETAHUH C BBICOKOI CENEKTHBHOCTBIO
~10°-10°. Takue mapamMerTpbl IOCTHTAIOTCS 3@ CUYET OXHOBPEMCHHOIN peanH3aliuu
Pa3NUYHBIX PEeXUMOB UG GY3UHN pa3ieasieMbIX KOMIIOHEHTOB — cynepanddy3un i renus
U HOPMaJTBbHOU WM CyOQy3Uu /I HEOHA.

[TosrydeHbl HEMAarHUTHBIC U MAaTHUTHBIE (PAKIUU JUCTIEPCHBIX MHKPOC(hHEp CUCTEMBI
Ca0 - Si0,— AlLO3;—FeO ¢ y3kuM pacmpeneiendeM o0yl Mo pa3Mepy B HHTEpBajie
cpenHux nauametrpoB 10 10 MxM. YCTaHOBIEHO, YTO JJii HEMarHUTHBIX (pakiui
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OCHOBHBIMU MakpokoMmmoneHTamu sBistioTes CaO u SiO,, conepkaHue KOTOPHIX B CyMMeE
cocraBiisier 66—73 macc.%; OCHOBHbIE KpUCTAJUIMYECKHE KajiblMiiconepkamue (aspl —
TPEeXKaJbIIMEBBIN AIFOMHHAT, AJFOMO3aMEIICHHBIN (eppUT Kaublus, cyiabdaT, kapOoHar,
TUAPOKCUA U OKCHUJT Kanblus — 42 macc.%, nois amopdHoit crexnodasel — 4445 macc.%.
MarnuTHble (paKkIUH MO CBOEMY XHMHUYECKOMY COCTaBY OTHOCATCS K cucteme FeO —
CaO —SiO, — 81-83 macc.%; ¢a30BbIii cocTaB MOYTH Ha IOJIOBHHY IpeacTaBicH Fe-
mmuHenb0 — 38—46 macc.%, cogepxkanue crekinodaszsr — 26—30 macc.%.

W3ydeHsl BIUSHHE COCTaBa JHUCIIEPCHBIX MHKpocep U YCIOBUH CHHTE3a Ha
MOJyYeHHEe  MHUKPOC(HEpPHYECKUX  MOHOIICOJIMTHBIX  MaTepHaliOB  OMPEICICHHOTO
CTPYKTYPHOTO THIIA, @ TAKXKE COPOIMOHHBIE CBOMCTBA MOIYYCHHBIX IIEOJUTHBIX MPOAYKTOB
B orHomennn Pb®" u Cd®*. VcraHOBIeHO, 9TO MPOXYKTH IEONWTH3AIMH HA OCHOBE
MUKpOC(Ep € BBICOKUM conaepxkaHueMm crekinodasel (6omee 90%) mpencraBisitoT coOon
MOHOJIUTHBIE TBEPIbIE MaTEPHAIIBI THUTIA TEOTIOTMMEPOB, COCTOSIINE U3 arjJOMEPUPOBAHHBIX
OCTaTKOB MHKpOC(hEp M IEOTUTHBIX (a3 M, B 3aBHCHMOCTH OT TEMIIEPAaTyphl CHUHTE3a,
cojJiepkaT B OCHOBHOM ojHy reonuTHyio (asy — NaX (FAU), NaP1(GIS) wiu ananpuum
(ANA). ITpoaykToM IIEIOYHOM aKTHBAIMK MHKpochep ¢ 0ojiee HHM3KHM COJACpKaHHEM
crekiodaszel ~65 wMacc. %  sBIseTCS  OUCHEPCHBIA  MaTepual Ha  OCHOBE
HETPOpearupoBaBIIuX MUKpochep, NEOTUTHRIX (a3, MyJUTUTa U KBapia. Bce meoquTHbIe
MOPOJYKTHl MO TEKCTYPHBIM XapaKTEPUCTUKAM SBISIOTCS MHKPO/ME30/MaKpOIIOPUCTHIMU
MaTepHallaMHi, XapaKTePU3YIOIMIMMHUCS IIMPOKUM pacCIpeeieHneM Top Mo pa3mepam 0e3
SPKO BBIPAKEHHBIX MAaKCHUMYMOB. BOJIBIIIMHCTBO 1IEOJIUTHBIX MPOJYKTOB XapaKTEPU3YyIOTCA
BBICOKHMH ITapaMeTpaMi O4HCTKH pactBopoB oT Pb** u Cd** — Kp mo 10° mu/r, cremneHs
u3BieyeHuss — a0 99 %, npu sTom HauOosee 3(PPEKTUBHBIMU SIBIAIOTCS COPOEHTHI Ha
ocHoBe neoruTHHX (a3 NaP1 u anansimma. ITokasano, uto Pb®*/Cd**-oGmennbie hopMmbl
[IEOJIMTHOTO MaTepHajia B pe3ysibTaTe TEPMHUECKOTO BO3JICHCTBUS MpETEPIeBaOT (a3oBoe
IpeBpanicHue ¢ 00pa3oBaHUEM MHHEPAJIONOJA00HBIX (Da3 MOJIEBOr0 IINaTa, BKIFOYAFOITUX
ceunerl (PbAI,SI,Og) nmm kagmuii (CdAl,SI,Og).

[TomyyeHBl KOMITO3UTHBIE MaTepHaIbl HA OCHOBE MOPTIAHAIIEMEHTa C J00aBKaMu
Y3KUX (paKkuuid JUCTEPCHBIX aIOMOCHJIMKATHBIX M BBICOKOKAJIBLHUEBBIX MHKpochep,
OTJIIMYAIOIINXCS COCTABOM CTEKJIO(a3bl, KOTOPAs ABISAETCS JOMUHUPYIOIIMM KOMIIOHEHTOM
ux (azoBoro cocraBa. Ypenuuenue otHomeHust SiO/Al,O3 ot 2,4 10 4,4 u Al,Os/Fe,05
or 3,9 no 4,8 B cocraBe cTekio(a3pl ATIOMOCHWIMKATHBIX MHKpOC(hep NPUBOAHUT K
3HAYUTEITLHOMY YBEIMUCHHIO TPOYHOCTH MAaTEepPHalioB Ha C)KaThe, OCOOCHHO WX
JOJITOBpEMEHHOM npouHocTH B 1,8 pasza. /{1 KOMIO3UTOB C J0OaBKaMU JAHMCIIEPCHBIX
BBICOKOKQJIBLIMEBBIX ~MHUKpOc(ep yCTAaHOBIEHO, YTO OINpEACNsIonlee BIUSHUE Ha
YBEIIMYCHUE pPAaHHEH MPOYHOCTH OKA3bIBACT TMPHUCYTCTBHE AaKTHBHBIX B THApATAIHU
KpHUCTAUNINYECKHUX (a3 aJroMUHATA, alfoMopeppuTa, CyabhaTa 1 OKCHIa KaTblUs B COCTAaBE
mukpocgep. TIOBBIICHNIO JTONTOBPEMEHHONW TMPOYHOCTH OOJBIIE BCEro CIIOCOOCTBYET
yBenundenue otnomenus Si0O,/Ca0 B crexnodasze mukpochep.

Pazpaborana wmetoamka pacuéra CTPYKTYPHBIX (aKkTOPOB U3 pPacIpeleIeHus
AIIEKTPOHHOW TUIOTHOCTH B KpHCTaJIe, ONTUMH3UpoBaHHOM MeTogoM DFT, mo3Bosnsromas
UCKJTFOYUTH apTe(aKThl, CBSI3aHHBIC C AaHOMAIBHBIMHM CKaYKaMU IJIOTHOCTH Ha y3J1aX CETKH
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pacuéra npu NpUOIMKEHMM K HHUM aTOMHBIX LEHTpPOB. ArmpoOanus pa3pabOTaHHOIO
NOJIX0Jla TOKa3aja MOJHYI MPUTOJHOCTh PACCUMTAHHBIX TAaKMM O0pa3oM CTPYKTYPHBIX
(akTOpOB i YTOYHEHMs] NapaMeTpOB MOJEIM AaTOMHBIX OO0OJOYEK U BHUPTYAIbHBIX
paccenBaTelield, a TakK€ KPHUBBIX pPAcCesHUsS aTOMOB B BHJI€ 3KCIIOHEHIIMAIBHBIX CYMM,
UCIOJIb3YEMBIX B KpHCTaUIOrpauueckux mporpamMmax. MeToauka NpUMEHEHa s
YTOYHEHUs KO3((HUIIMEHTOB KPUBBIX pacCesiHUsI aTOMOB Kalblus, pocdopa, KUCIOPOI0B U
BoJIoposa B cTpykrypax ruapokcuanatuta Cas(PO4)sOH u okcuamatuta Cagg(PO4)eO 1o
DFT-onTuMu3upoBaHHOMY PACIIPENIENIEHUIO 3JIEKTPOHHON IIOTHOCTH. C MCHOIB30BaHUEM
IIOJIYYEHHBIX KPHUBBIX PacCEsHUS MPOBENCHO NPELNU3NOHHOE YTOUHEHHE KPHCTAJUIMUECKHX
CTPYKTYp THIpOKCHANaTHTa M OKCHANaTUTAa MO MOPOIIKOBBIM PEHTTEHOAM(PPAKIIMOHHBIM
naHHbIM. Hes3aBucumMoe yTOYHEHHME 3aCE€N€HHOCTH IO3MIMM aTOMOB C MCIIOJIb30BAaHUEM
ONTUMHU3UPOBAHHBIX KPHUBBIX PACCEIHHUS A0 OTKIOHEHHE OT eauHulbl MeHee 1%. Ilpu
ATOM, YTOUHEHHUE 3aCEIIEHHOCTEN C MPUMEHEHUEM KPHUBBIX PACCEIHUS HEUTPAIbHBIX aTOMOB
JlaBaJio OTKJIOHEHUs OT eauHuLbl 6oee 10%. Ha npumepe cTpykTyp anmaTtuToB, a TaKkkKe Ha
CepUM JPYrMX TECTOBBIX CTPYKTYyp IIOKa3aHO, 4YTO TIOJyYE€HHbIE C TPUMEHEHUEM
pa3paboTaHHOW METOJUKU XapaKTEPUCTUKU PACCESHUS aTOMOB IO3BOJISIIOT CYIIECTBEHHO
YJIY4IIUTh TOYHOCTh U JOCTOBEPHOCTH PEHTTE€HOCTPYKTYPHOI'O aHAIN3A.

CoctaB kojiekTHBa: 14 HayyHBIX COTPYJHUKOB J1IaOOpPAaTOPUU KATATUTUUYECKUX

MpeBpaIieHui MajblX MOJIGKYN (3aB. J1ab. A.X.H., npod. Anmmui A.I'.), B ToM yucie 2
JIOKTOpa HayK, 7/ KaHIUAATOB HAYK, MOJIOJIBIX YUEHBIX B Bo3pacte a0 39 et — 2.
Ioka3zareau: nyomukauu — 14 (WoSc, Sc), B T.4. Q1,2 — 5, matenr — 1.

24



Ba:kueiimmue pe3yabrarsl no npoexkty FWES-2021-0013

Cnoco6 nmosry4yeHnusi ra3onpoHUIIaeMoii MeMOpaHbI IJIsl CEJIEKTUBHOTO U3BJIeYeHUS
1eJieBbIX KOMIIOHEHTOB M3 ra30BbIX cMeceil

Asmopul: k.¢p.-m.n. Kyxmeyxuii C.B., k.x.n. @omenxo E.B., 0.x.1., npogp. Anwuy A.T".

Pa3paboran croco6 MOJIyYEHUS ra3olpoHUIIAEMOM MeMOpaHbI u3
MOIU(UIIMPOBAHHOIO KBaplEBOrO CTEKJAa i1 CEJIEKTUBHOTO M3BICYECHUS LEJIEBBIX
KOMIIOHEHTOB, HalpuMep Teluss U HEOHA, U3 MHOTOKOMIIOHEHTHBIX Ta30BbIX CMECEH.
MemOpanbl W3 KBapleBOro CTeKJIa €O cTeneHblo pacmupenus <E> or 10 go 14%
JEMOHCTPUPYIOT BBICOKYIO TE€JIMEBYIO NMPOHMUIIAEMOCTh NPU KOMHATHOM TeMIeparype — OT
10 o 10° barrer B codeTaHnH ¢ BBICOKOI CENTEKTHBHOCTBIO B oTHOureHn: He/Ne Ha ypoBHe
10"-10°.

VYiydiieHue ra30TpaHCHOPTHBIX CBOWMCTB JoOcTUTraeTcs Onaroaaps (pOpMUPOBAHHIO
OTIPEJICIICHHON MUKPOCTPYKTYpPhl MEMOpPaHHOTO MaTepuaia ¢ BO3MOXXHOCTBIO peajn30BaTh
paznuyHble MeXaHu3Mbl JAUPPy3un A paznenseMblx Tra3oB. OTKIOHEHHE pexXuma
mubdy3ud 0T HOPMAJIBHOTO XapakTepusyercs Kodh(GUIMEHTOM « B YpaBHEHHH,
CBA3BIBAIONIEM CPEJHEKBAJPATUYHOE CMelleHHe NpobHoro aroma (Ar?) Bo BpeMeHH
npouecca t: (Ar?) = K - t*. Jlna HopManpHOM aupdy3uM 5Ta 3aBUCHMOCTh JIMHEHHA

a =1, npu a <1 umeer mecto cyonuddysus, npu a > 1 — cynepauddysus.

100000000 — —
X KsapueBoe cTekno
X
10000000 - MonucynbdoH
e1aHe=1,aNe <1
¢e2aHe>1,aNe < 1
1000000 1 3 aHe > 1, aNe = 1
Q L A > >
4 % = 79 ’W 4 aHe > 1, aNe > 1
® 100000 4 \ ® 5
T o 0& ® o -}
- ° e o <E>=10%
g 10000 { ‘O 1 ®
T i -
z I
E 1000 - <E>=4%
Q
5 <E>=14%
O 100 4
IMOAUMEDP BI
10 4
X
<E>=19%
0,01 0,1 1 10 100 1000 10000 100000 1000000 10000000

Koadhdmumuuer npoHnyaemoctu He, barrer

Junarpamma Poocona He—Ne 1151 00pa3snoB paciimpeHHOr0 KBapueBoro CTeKJa

®omenko E.B., Kyxreukuit C.B., [[labanoB B.®., Aamun A.I'. Cioco6 monydeHus
ra3oMnpoHUIIAeMO MeMOpaHbl IS CEJICKTUBHOTO HW3BJICUCHUS IIEJICBBIX KOMIIOHCHTOB W3
ra3oBbix cmeceii // Ilarent PO 2784338, 2022. broymerens Ne33
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I'uaporepMaibHbBIN CTIOCO0 M COPOIIMOHHBIE cBoOlicTBa B oTHOomeHun CS(i) m Sr(ii)
KOMITO3UTHBIX MaTepuaioB ZrOy-aHAIbIHM

Asmopul: 0.x.H. Bepewacuna T.A., k.x.n. Kymuxuna E.A., 0.x.1., npogh. Anwuy AT

B pesynpraTe runporepmanbHON 00pabOTKH aTIOMOCHIMKATHOTO CTEKNIa HeHochep ¢
(SiOx/ALL03) e = 3.1 B cucteme Na,O-H,0-Zr0,-SiO,-Al,O3 moaydeH KOMITO3UTHBII
copbert Ha ocHOBe ZrO,-ComepiKaIiero aHalbIl[iMa, KOTOPBIH JIEMOHCTPHUPYET BBICOKHE
copGuronnsie mapamerps! (Kp ~10°-10° mur/r) B mporiecce cop6umu Cs* u Sr** u3 ucibix,
LENOYHBIX U HEHTPANBHBIX CPeJ [IPH CoIepKaHnd B pactBopax Cs' u Sr¥*, comocraBumom
¢ xoHreHTpanuen Cs-137 u Sr-90 B )KUIKUX paMOAKTUBHBIX OTXOJaX.

g

8

w
S

~N
S

®  Ky(Cs)=2.7-10° mn/r

Kp (Sr)=2.7-10° mn/r

o

o

CopbunoHHas EMKOCTb, Ap, wmr/r

L s L
[ 10 20 30 40
PaBHoBecHas KOHLeHTpauyus, Cp, mr/n

NaOH, zr#*
150 °C

o

Pexxum 2

g

8

@
S

Kp (Cs)=5.2-10% mn/r
Kp (Sr)=2.5-10° mn/r

»n
S

-
o

Cop6uuoHHas éM;(ocrb, Ap mr/r

L L L
0 10 20 30 40
PaBHOBeCHas KOHUEHTpauus, Cp, mr/n

Zr ~ po 14 mac. %

Ienocdepnl ZrOz-aHaJbUUM H3oTepmbl copOuumn

CpaBHHTEIBHBIC UCCIICIOBAHHS
COpPOIIMOHHBIX CBOJICTB ZrO,-
CONepXKAIIET0 W  HHIUBUAYAJIHHOTO

ing_10984 9 Mapping_10984
200k HY: 15Ky WD- 7.7 MAG: 20 0kx HY: 15KV WD- 7.7mmy

aHaJbIIIMa TI03BOJIMIIA YCTAHOBHTD,
i - +
B (SAl), ~2.0 YTO 3a CBSI3bIBaHHE KaTHOHOB CS wm
Zr~4.2wt. % 2+
Sr‘” oTBeYaeT KOMIIOHEHT HAa OCHOBE
THAPATHPOBAHHOTO INOKCHUIA

IMUPKOHUA, JIOKAJIM30BaHHOI'O Ha
MOBCPXHOCTU LECOJIUTHOTI'O HOCUTCIIA.

55

Pacnpenenenne (a, 0) u conepxkanue Zr (a, B) Ha
NMOBepXHOCTH YacTuubl ZrOz-aHATbIUM

Vereshchagina T.A. et al. // Chimica Techno Acta. — 2022. — No. 4. — 20229418. DOI:
10.15826/chimtech.2022.9.4.18.
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3.3 Ipoext FWES-2021-0014 «UcciaenoBanus Gu3nKo-XUMHUYECKUX
3aKOHOMEPHOCTEH MOBEPXHOCTHBIX SAABJICHUH U rerepoda3sHbIX XUMHUYECKUX
NnpeBpalleHuil B rTiIPOMETAIIyPrHYeCKUX Mpoleccax nepepadoTku
NPUPOJTHOr0 M TEXHOT€HHOI0 ChIPbS I[BETHBIX, PeAKUX U 0J1arOpPOaHBIX
METAaJ/IJIOB U MOJIyYeHHs HOBbIX MATEPHAJIOB HA X OCHOBE»
PYKosooumenv npoekma 0.x.H. Kyzomun B.U.

Leab padoThl: yriyOlieHHOE M3Y4Y€HHE MOBEPXHOCTHBIX SBICHUN U reTepodasHbIX

MpOILIECCOB, B TOM UYHUCJE C YyYacTHEM HAHOJUCIEPCHBIX U IJIAMOBBIX YacCTHII,
HallpaBJIEHHOE Ha pPa3BUTHE HAYYHBIX OCHOB pa3pabOTKH TUIPOMETAUTYPTHUECKUX H
KOMOWHHUPOBAHHBIX  TEXHOJOTUH  TMEpepadOTKH  CIOXKHOTO,  TPYAHOOOOTaTUMOTO
MPUPOJHOTO U TEXHOTEHHOTO CHIPbSl IIBETHBIX, PEAKUX M OJaropoAHBIX METaJUIOB,
YTUJIW3AlMA  TPOMBINUICHHBIX OTXOJIOB M IMOJY4YCHUS MATepPUAIOB C 3aJaHHBIMHU
CBOMCTBaMHU.

OcHOBHBIE Pe3YJbTAThI

[Ipu BeIMOMHEHWH paboT mo mpoekTy B 2022 roay MOdydYeHBI HOBBIC JaHHBIC IO

OCHOBHBIM OJIOKaM 3a]ia4 MPOEKTa.

B obracmu uccneooeanuss ocobennocmeii cmpoeHusi u C80UCm8 YibmpaoUuCnepHuIX U
HAHOCMPYKMYPUPOBAHHBIX —~ MUHEPANIO8 U  YACMUY  MEXHO2EHHO20 — NPOUCXOHNCOEHUs,
HOBEPXHOCMHBIX NPOYECCO8 U SIGNEHUIL HA 2panuye pazoena ¢has npu gromayuu, pacmeoperu,
ocax)coeHuu u aocopoyuu:

— MOJTy4YeHBI JaHHbIE O COCTaBax M napamerpax (QyHKIHMOHATU3UPOBAHHBIX THOKTOBOM
KHUCJIOTOM HAaHOCOPOEHTOB Ha OCHOBE MAarHeTHTa, UX COPOLIMOHHBIM CBOWCTBaM; JIAHHBIE O
MEPEXOIHbIX M YCTOWUYMBBIX (opmMax 30J0Ta HA HTanax BBIIEIAYUBAHUS (PPAKIUIMU
T'YMUHOBBIX TPEMapaToB; JaHHBIE 00 YCIOBUSX 00pa30BaHMs, OCOOCHHOCTSX CTPOCHUS U
CBOMCTB METAJUIIE(PUIMTHBIX CHIBHO AE(PEKTHBIX OBEPXHOCTHBIX CTPYKTYpP M MX pacraja
c o0pa3oBaHMEM DJIEMEHTHOW cepbl Ha CyNb(PHUAaX METAIOB MO AaHHBIM Kpuo-POIC u
JPYTMX METO/IOB, CpaBHEHHE C TIOBEJICHHEM HAaHOYACTHUIl, CBA3b C PEAKIUOHHOU
CIIOCOOHOCTBIO B Mpoleccax MNepepadOTKM MHHEPAIbHOTO ChIpbS M (PU3NYECKUMU
CBOMCTBaMH; JaHHbIE O CTPYKType OMMETAIIIMYECKUX IOPOIIKOB 00pa3yroIIUXCs MHpU
BOCCTAHOBJIEHUM KOMIUIEKCHBIX COCAMHEHUI Namiagusi HUKEJIEBbIM MOPOIIKOM B
THIPOTEPMATBHBIX YCIOBHSIX.

B obnacmu  pazeumus  HayuHbIX OCHO8  2UOPOMEMANIYPSUYECKUX — NPOYECCos,
CeNIeKMUBHO20 U36IEYEHUsl, PA30elleHus U OYUCMKU YBEMHbIX, peOKux u 01a20poOHbIX
Memannos, 8 mom uucie cOpOYUOHHbIX U HKCMPAKYUOHHBIX, NpU nepepabome NpupooHO2o
MUHEPANLHO20 CHIPbSL U MEXHOSEHHBIX OMX0008:

— YCTaHOBJIEHbl 3aKOHOMEPHOCTH M3BJICUCHHUS U pa3/ieJCHUS JJAHTAHOMUJIOB TSHKETION
TPYNIBI IPH UCIIOJIB30BAaHUM OMHAPHBIX 3KCTPAreHTOB HAa OCHOBE COJICH TPHOKTHUIAMHUHA
mu(2-stunrexcui)pochopHoid U AUANKHIPOCHOHOBOM  KHUCIOT, OLEHEHBl KOHCTAHTHI
paBHOBECHS! [UIA XJOPHIHBIX, HHUTPATHBIX M CYJb(AaTHBIX pacTBOPOB, pa3zpaboTaHa
MaTeMaTH4ecKasi MOJIENb TPOTUBOTOYHBIX 3KCTPAKIIMOHHBIX KacKaJoOB; MOJYyUYEHbI JaHHbIE
no wu3BneueHuto kenesa (III) cmecamu J2OT'®K u HA, ycTaHOBIEHBI COCTaBBI
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AKCTPArupyeMbIX COCJIMHEHUMN, HaWJAEHbl ONTHUMAJIbHBIC YCIOBHS HM3BJIICUCHUS U
PEIKCTPAKINH JKETIE3A.

B obnacmu co30anus HayuHO-mexHOI02U4eCKUX OCHO8 NOJYYeHUsl HOBbIX Pea2eHmo8 U
Mamepuanos 0 MemaiiypeUieckux npouseo0cms u Opyeux ooracmeri NPUMeHeHUs.:

— MOJIY4YEHBI JAHHbIE O NMEPCHEKTUBHOCTH NPUMEHEHHS PEAKIIMOHHO-MOHOOOMEHHOTO
mpolecca A TOJMyYeHHUs MarHUTOMATKUX MaTepuajoB Ha OCHOBe (eppuTa LMHKA U
MapraHiia; THUAPOTEpMAlbHBIM  paszfiokeHHeM  cyilbdokarnonuta Ky-2  momydeH
CyIb(OKaTHOHUT HU3KOM E€MKOCTH C PABHOMEPHBIM IPOCTPAHCTBEHHBIM pacIpelelIeHUEM
CyIb(OKUCIOTHBIX TpYII, YCTAHOBJIEHO, YTO COpPOEHT MNPAKTUUYECKH HE HU3BIECKAET
TpeX3apsiIHbIE KaTHOHBI METAJUIOB IO CPaBHEHMIO C OJHO- U JABYX3apsIHBIMU; OIpeeseHa
TEPMOCTA0MIIBHOCTh U TEPMOCOJBBOJIM3HAS AKTHMBHOCTH CEPUU BUTPUHUTOBBIX YIJIEH B
cpelle apOMaTUYECKOTO PACTBOPUTENS HA OCHOBE CMOJIbI KOKCOBAHUS, YCTAHOBJIEHO, YTO
HanOoubIyto KoHBepcuto (mo 82-85%) mpu conbBOIHM3E IMOKA3bIBAIOT CIICKAIOIIHECS
KaMEHHbIE YTJIM CpeaHed cTaguu MeTaMoppu3Ma; HaWJeHbl ONTUMAJbHBIE YCIOBUS
MOJIYYEHHUS XJIOPUIHO-KAJIbIMEBOTO MHTEPKAJIATA MOJYKOKCA, 00ECreYrBaIOUIe BBICOKHE
AHMOHOOOMEHHBIE XapaKTEPUCTHKH MPOAYKTA: EMKOCTh — 2-3 MOJIb-OKB/KI' 1 KHHETUIECKHE
napamMeTphbl, COUBMEPUMBIE C OPraHMUYECKUMU aHUOHUTAMH.

[IpakTrueckast 3HAUMMOCTB:

— pa3paboTaH MPOCTOi U yIOOHBIN B UCIIONB30BAHUM CIIOCOO MOTYyYECHHS] MaTEPUAIOB
Ha OCHOBE HAHOYACTHUIl (peppHuTa HHUKEINs CO CTPYKTYpPOU IIMHUHETH, KOTOPhIE MOTYT HaWTH
IIMPOKOEe TPUMEHEHHWE B  KaueCTBE BBICOKOIUIOTHBIX  HOCHUTeled WHGOpMaIuu,
dbeppOMarHUTHBIX KUJIKOCTEH U B IPYTUX O0NACTIX;

— pa3paborana HoBas 3P(HEeKTUBHAS IKCTPAKIUOHHAS TEXHOJIOTHS W3BJICUCHUS WHIMS
U3 CyNb()aTHBIX HIUHKOBBIX PACTBOPOB.

[Io pe3ynpTaTaM MPUKIATHBIX MCCIENOBaHUN TMoMyuyeHsl 2 mareHta PO (mo
['oczamanuio — 1), 3apeructpupoBansl B GUIIC 3 3as8ku Ha mateHT PO.

B npoexre npunsim ydactue 34 HaydHbIX COTPYAHMKA, 7 acnupaHToB, 12 UTP, u3 Hux —
31 % wmonoaple yueHble B BO3pacTe /10 39 JeT BKIIOUMTENBHO, & TAKXKE MaruCTpaHThl U
crynentsl BY3oB ropona Kpacnosipcka.

PaGoTb! BHIMOTHSUTUCH MPU HAYYHO-TEXHUYECKOM COTPYIHUUYECTBE C MEKAYHAPOIHBIMU
U POCCHUMCKMMH mapTHepamMu: HHCTUTYTOM XUMMHM M XUMHYECKOW TEXHOJIOTHH
Mouronbckoi akagemun Hayk (mpoekt POOU-Monr 1 Ne 19-53-44001) u [lanpnyHcKUM
yHUBepcuTeToM  Hayku u TexHonoruii KHP (B paMkax WHUIMATUBHBIX Hay4HBIX
uccnenosanuit); uacruryramu OUIL KHI CO PAH, r. Kpacnosipck, ®UL YVX CO PAH,
r. Kemeposo, UHX CO PAH, r. HoBocuOupck u zip., a TaKxe Mpu TECHOM B3aUMOCHCTBUN
Cc mpoMblluieHHbIMU mpeanpustusiMu: AO «YenssOuHckuil 1UHKOBBIN 3aBon», OO0
«Upkyrckas Hedrsnas xommnanus», OI'YII «[opHO-xuMUUeckuil KOMOMHAT», T.
JKenesznoropck u zip.

Hayunble wuccnenoBaHuss TNPOBOAWINCH C TPHUBICYEHUEM COBPEMEHHBIX METO/I0B
uccnenoBanus (orosnextponHas cnektpockonus SPECS, POOC, YOOIC, AMP u np.),
umetonmxcss B UXXT CO PAH, Lentpax komiektuBHoro nojis3oBanuss GUI[ KHI[ CO
PAH u Cubupckoro henepaibHOr0 yHUBEPCHUTETA.

CoctaB _koJiekTHBAa: 34 HaydHbIX COTpPYAHMKA, U3 HHUX! 206 COTPYAHHUKOB
naboparopur TUAPOMETALTYPIrHYECKUX TporeccoB (3aB. nad. a.x.H. Kysemun B.M.) u 8
COTPYHUKOB JabOpaTOpuy MHUHEPATBHBIX pecypcoB (3aB. nabd. a.T.H. Muxaitno A.l'.), B

TOM 4ucje / TOKTOPOB HayK, 21 KaHIUJAT HayK, MOJIOJBIX YYEHBIX B Bo3pacTe 110 39 ner —
13.

IMoka3zarenu: myommkarmuu — 26, B T.4. Q1, Q2 — 12; mateHTs! — 2.
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Ba:kueiimmne pe3yabratsl no npoekty FWES-2021-0014

JAByMepHBbIe CyJb(GUIHO-THAPOKCHIHbIC MATEPUAJIbI: CHHTE3, CBOMCTBA,
NnepCcneKTUBBI
Aemopwi: 0.x.H., npog. Muxaun FO.JI. (pykosooumens), k.x.H. Jluxayxuii M.H.,
k.x.H. bopucos P.B., k.x.n. Tomawesuu E.B., x.x.n. Kapauapos A.A.,
K.X.H. Bopooves C.A., Heaneesa A.J].

Pa3paboran  mpocTtoii  MeTOA ~ aBTOKJIABHOIO  CHHTE3a  HOBOIO  Kjacca
MHOTOQYHKIMOHAJIBHBIX ~ CJIOUCTBIX  CYJIb(UIHO-TUAPOKCUIHBIX  MATEPUAIOB  —
BaJUICPUUTOB, B BHAEC MOHO(DA3HBIX CyOMUKpoHHBIX dactull ("HaHoxisomnbeB"). C
UCTIONH30BAHUEM MOJICTUPOBaHUs CHeKTpoB EXAFS, momydeHHBIX paHee Ha CTaHINA
BM23, ESRF (r. I'penob6nb, ®panmus), wu3yuyeHbl CTPYKTYpHbIE OCOOCHHOCTH H
xumuyeckoe coctosinue atomoB S, Cu, Fe, O B coctaBe npupoanbsix obpasios. [lokazana
BO3MOXXHOCTh TOHKOM pEryJMpOBKH COCTaBa W CBOWCTB IIOJYYEHHBIX MaTepuajioB, B
YACTHOCTH, COJEp)KaHUsA JKele3a B TUAPOKCUAHBIX CIOsAX. V3ydeHbl HX OCHOBHBIE
XUMHUYECKHE, MarHUTHbIE U ONTUYecKue cBoicTBa. IlpencraBieHHble MaTepHalibl MOTYT
HallTH TNpPUMEHEHHWE B IMPOU3BOJCTBE (POTOradbBaHUYECKUX SUEEK, BJIEKTPOIHBIX
MaTEPHUAIIOB, JIEKTPOXUMUYECKUX KOHJIEHCATOPOB, IETEKTOPOB, B CIIMHTPOHUKE U T.1.

7~

A

brucite

brucite

BaJUIEPUUAT XaJIBKOIIUPUT
Monenb CTpyKTYpBhl BaJUIEpUUTa B CPAaBHEHUH C (PPAarMEHTOM PEIIETKH XaIbKOUPHUTA, MOJIyYeHHas
no pesyapratam moaenuposanus CU EXAFS-cniektpos

(b) Cu-S
Cu-CuFe
\ val-2

FTlx(k)*K] (R?)

d_-J1 L] I I ' I ' I
898 9.00 9.02 9.04 9.06 9.08
Photon energy (keV) R-5(R)

Crnextpsl CU XANES u EXAFS (B R-ipoctpanctse) Cu K-kpas nornormieHusl.
N3o6paxxenune [I9MBP, neMoHcTpupytoliee CIoOUCTYIO CTPYKTYpPY

Mikhlin Yu.L. et al. // Journal of Materials Chemistry A. — 2022. — V. 10. — Ne. 17. —
P. 9621-9634. DOI: 10.1039/d2ta00877g. S1. IF 14.5
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KoHueHTpaThl pacTBOPUMBIX NOJIMAPOMATHYECKHUX BeIeCTB
U3 KAMEHHBIX yIei

Aemopuwi: 0.x.H., npog. Kysneyos I1.H., k.x.n. Kysneyosa JLU., k.x.n. Cagpun B.A.

N3yyena peakuuoHHas CHOCOOHOCTh Yriedl IUPOKOro psijga Meramopdusma B
npoIiecce TePMOCOIBBOIU3HOTO MPEBPAICHNUS BO Ppakuuiax Hedre- U yrienepepaboTKu ¢
o0pa3oBaHUEM PACTBOPUMBIX apPOMATUUYECKUX BEIIECTB. BBIABICHBI KOPPEISAIIMOHHBIE CBSI3U
MEXy CIIOCOOHOCTBIO yIJIed K PacTBOPEHHIO M OCHOBHBIMH ITOKA3aTEISIMH WX CBOWCTB:
COJIEpKAaHUEM YTJIEpOa, BBIXOAOM JIETYYHX BEHIECTB, KOI(P(QUIIMECHTOM OTpaKEHUs
BUTPUHHUTA, apPOMATUYHOCTBIO MO YIIEpOAy U BOAOPOIY, TEPMHUUYECKOW YCTOMUMBOCTHIO
(puc.). OmpeneneHbl NOKa3aTeAd CBOMCTB  yriie, MNPOSBISIOIMUX HAUOOJBIIYIO
crocoOHOCTh K pacTBOopeHuto (Tad:i.). [IpoaykThl conbBOIM3a MPEACTABIAIOT MJIACTUYHBIE
MEKOMOI00HBIE BEIIeCTBA ¢ TeMIeparypoi pasmsardenus ot 76 mo 96 °C. Ux BwIxon mpu
380 °C mocturaer 82-85%. [lomydeHHBIC pe3yabTaThl MOTYT HCIIOJIB30BATHCS B KAUCCTBE
KPUTEPHUEB IPU [OI00PE YIOJIBHOTO CHIPBS I TEPMOCOIBBOJIM3HOTO IpoIiecca MOTyuYeHUs
MOJIMAPOMATUYECKUX BEIIECTB KaK OCHOBBI HOBBIX YIJIEPOJIHBIX MaTE€pPHAJIOB.

Iloka3aresin CBOMCTB yIuIeH 3HayeHue

Conepxanue e 83-86
mac.%

Bbixog JeTydyux BellecTB, 35-39
Mac.%

Conep:xanue BUTPUHUTA, Yo 6onee 70

Ko3¢ppuument yikpNaivee 0,80-0,90
BUTPHHHUTA, Yo

Conversion, %

Temneparypa 19:00:3:0) @ 465-475
cTauH MHPOJIUTHYECKOTO
pasJoxenus, °C

20 440 460 480 500 05 06 07 08
Temperature of maximum Aromaticity

el Toamuna IJIACTHYECKOT0 17-25

CJI051, MM

Pucynox — Konsepcus yeneti 6
PACMBOPUMbLE BEUECEA 8 3ABUCUMOCTIY | S EA LU S8 ) 0,70-0,74

Tabnuya — Onmumanvhvle  noKazamenu

Hccneoosanus evinonnenvt coemecmuo ¢ UYXM CO PAH u UXXT AH MHP (epanm PO DU -
Momne m Ne 19-53-44001)

1. Kuznetsov P.N. et al. // Eurasian Chemico-Technological Journal. - 2022. — V.24, — P
183-190. DOI: 10.18321/ectj1431. IF 0,871
2. Kuznetsov P.N. et al. // Eurasian Chemico-Technological Journal. - 2022. — V.24, —
P.137-147. DOI: 10.18321/ectj1327. IF 0,871
3. Safin V.A. et al. / Carbon Letters. — 2022 — V.32. — P. 1101 — 1109. DOI:
10.1007/s42823-022-00344-8. IF 3,117
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3.4 Ipoekt FWES-2021-0017 «®u3UK0-XUMUYECKHE OCHOBBI HOBBIX
IKOJIOTHYeCKH 0e30MacHbIX H pecypcocOeperalommnx MeTo10B HaNpaBJIeHHOM
TpaHcopManu BO300HOBJISAEMbIX PACTHTEIbHBIX MOJUMEPOB (L eJLIHJI03bI,
JIMITHUHA, TeMUIIEJIJII0J103) B BOCTpPeOoBaHHbIe QYHKIMOHAJIbHbIE MOJHUMEPbI,

HAHOKOMIIO3UTHbIE€ MATEPHAJIbI H IIeHHbIe XUMHYECKHE MPOIYKThI»
PpYKosooumenu npoekma: 0.X.H., npog. Kysneyos b.H., 0.x.n. Yecrnoxos H.B.

Heab ucciaenoBaHuii: co3nanve (HU3NKO-XUMUYECKHUX OCHOB HOBBIX DKOJIOTHYECKU

0€30MacHbIX U pecypcocOeperaronmx METOIOB KaTAIUTUYECKOTO OKHCIUTEIBHOTO U
BOCCTAHOBUTEIHLHOTO (PPaKIIMOHUPOBAHMS JTUTHOLEIUTIONO3HON OHMOMAacChl ¢ MOJy4YeHUEM
IIEHHBIX XUMHYECKHUX MPOYKTOB U3 IEJUIIOJIO3b], JIUTHUHA W TEMUIIEIUIION03, XUMHIECKON
MoauUKAIUU OHOTIOMMEPOB IS MPUJAHUS UM HOBBIX MOJIE3HBIX CBOWCTB, CHHTE3a Ha MX
OCHOBE, OpPraHWYECKHX TeJIeH W HAHOMOPHCTBHIX COPOCHTOB I Pa3IUYHBIX oOOJiacTen
IPUMCHCHHSL.

Pe3ynbpTaThl BBIMOJHEHHBIX MCCIEJOBAHUM 10 CO3/aHUI0 HOBBIX OKOJOTHYECKH
0e30macHbIX M pecypcocOeperarnmx METOJAOB  HepepaboTKu  BO30OHOBISIEMOMN
JUTHOLICJUTIONIO3HOW OHMOMAacChl C MOJy4eHHEM HaHOGUOPWLIMPOBAHHBIX —IIEJUIIOJIO3,
(eHONBbHBIX BEIIEeCTB, OWOJIOTMYECKH AaKTUBHBIX COCAMHEHHH U CyIb(aTUPOBAHHBIX
MOJINCAXaPUIOB, OPTAaHUYECKHUX TeJIeH, TOPUCTBIX YIJIEPOJHBIX MAaTEPHUAIOB MOTYT OBITh
UCIIOJIb30BaHbl TPU  TPOU3BOJICTBE (PYHKIIMOHANBHBIX TMOJIHUMEPOB U KOMIIO3HUTOB,
TOTUIMBHBIX TPHUCAJOK, B XHUMHYECKOW U THUIIEBOW MPOMBIIIICHHOCTH, MEIUIINHE,
BETECPUHAPUH, OXPAHE OKPYKAIOIIEH CPEIbl M IPYTUX 00JIACTSX.

OCHOBHBIE Pe3YJabTAThI

B pesynbrare BBIMOJHEHHBIX HWCCIAEAOBAaHUN pa3paboTaHbl (U3UKO-XUMUUYECKHE
OCHOBBI psJla  HOBBIX JKOJOIMYECKM O€30MacHbIX M pecypcocOeperarommx MeTOI0B
HANPaBJIICHHON TpaHchopMar BO30OHOBISEMBIX PACTUTEIBHBIX MOJMMEPOB B IICHHBIC
OpOAYKThl,  BOCTpeOOBaHHbIE B  XMMHMYECKOM,  MHILEBOM,  (apMaleBTHUECKOU
MPOMBILIJIEHHOCTH,  SHEPreTHKE, CTPOUTENbCTBE, CEIbCKOM  XO35MCTBE, OXpaHe
OKPY’KAlOIEH Cpe/Ibl.

YcTaHOBIEHB KUHETHYECKUE 3aKOHOMEPHOCTH M OCYIIECTBIICHA SKCIIEPUMEHTaIbHAS
U MaTeMaThyeckas ONTHUMH3AIMU TpOoIlecca MEePOKCUAHON NSTUTHU(PUKAIUUA JPEBECUHBI
MUAXTHI, U3 KOTOPOWM BBIJICTICH STAHOJUIUTHUH, B CPEA€ YKCYCHas KHCJIOTa - TMEPOKCH]
Bojopoaa B wuHTepBaie Ttemneparyp 70-100 °C B mpHCYTCTBUM PpacTBOPEHHOIO
karamu3atopa H,M0O,. B onTumanbHBIX YCIOBUSAX TpoIecca IMOTY4YEH IEJITFOI03HBIN
nponykT (Beixon 68,7 macc.%) ¢ BBICOKMM cojepkaHueM Iemnono3sl (91,2 macc.%) u
HU3KUM cojiepkanueM ocrtaroyHoro jgurauta (0,8 macc.%), crenenpo nonumepuszanuu 240
Y MHJIEKCOM KpuctamuimyHoctu 0,72.

BnepBrie TmpemasioKEHO HCMOIB30BaTh METOA TMEPOKCHUIHON  JenurHu(UKauu
JIPEBECHUHBI COCHBI B Cpelleé «yKCyCHasi KHMCJIOTa — BOJa» B MPUCYTCTBUU KaTaiau3aropa
(NH4)sM0;0,4 s BeIZeNIEHHS ToaWcaxapuaoB rajakTorimokoManHana (I'TM) w
rIIroKoKcmiIana (Berxonbl 58,1 u 24,5 Macc.% OT conepkaHus TEMUIIEIUTION03 B IPEBECHUHE,
cooTBeTCTBEHHO). COCTaB M CTPOCHHE TMOJYYEHHBIX TMOJUCAXaPUAOB YCTAHOBJICHBI C
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MOMOIIIbI0 METO/I0B XUMHUYECKOro aHanuza, MK-crnekrpockonuu, 'H, 13C, 2D HSQC sSMP
CHEKTPOCKOINH, Ta30BOM XpoMaTorpaguu, peHTreHo(}ha30Boro aHaan3a.

[TokazaHa BO3MOXXHOCTH OJHOBPEMEHHOI'O W3BJICUCHUS OMOJOTUYECKH AKTHBHBIX
COCIMHEHUN ITUTHAPOKBEPLIETHHA U apaOWHOTrajakTaHa IYyTeM SKCTPAKIUU JIPEBECUHBI
JUCTBEHHUIIBI 5—25 % BOJIHBIMU pacTBOpaMU 3TAHOJIA.

[IpenBapuTenbHas MEXaHOAKTUBAIIUS JPEBECHHBI JTUCTBEHHUIIBI MIO3BOJISIET COKPATHUTh
IPOJOJKUTENBHOCTh BOAHO-CIUPTOBOM AKcTpakuuu 10 30 munyT 1 nonyuuts KB u AT ¢
BBICOKHM BBIXOJIOM.

VYcTaHOBIIEHO, 4YTO OOECCMOJIMBAaHHWE KOPBI Kelpa TMO3BOJIAET YBEIHYUTH BBIXO]T
MPOAHTOLIMAHUINHOB MPHU SKCTPAKLIUU ITHIIAIETATOM MIpuMepHO B 2 pa3a a0 1,04 % (Bec.).
Meronamu YO, UK u °C SIMP CIIEKTPOCKOIMU OXapaKTEPHU30BaH COCTAB BBIJICIICHHBIX U3
KOPBI KeJIpa MPOAHTOIUAHUITHOB.

Pa3paboTtan HOBBII «3€N€HBIN» €MOCO0 MOMYYEeHUS] OHOJOTMYECKHM AKTHBHOIO 3-
arnerata-28-cykipmHaTa OeTynuHa, OCHOBAaHHBIM Ha JTepudUKaIMu 3-arnerata OeTyJaruHA
nyTEM CIUIaBJICHUSI C SIHTapHOW kucioTou. IlpenmyiectBa pa3paboTaHHOTO crocoba, mo
CPaBHEHHMIO C H3BECTHBIMH, 3aKIIOUAIOTCS B OTCYTCTBHUHU OIIACHBIX PACTBOpPUTENICH U
COKpAIIIEHUH MPOJAOJDKUTEILHOCTH cuHTEe3a ¢ 15-20 yacoB 10 4—5 MUHYT.

BriepBble npeanokeHo OCylecTBISATh CUHTE3 Cylb(aTa OeTyIuHa ¢ UCIOJIb30BAHUEM
cyiabpaTa aMMOHHS B TPHUCYTCTBUM TBepJOoro karammuzaropa: Amberlyst 15®, kortopsrii
MOBBIIIAET BBIXOJ] CEpPYy-COJEpXKAIIUX MPOU3BOAHBIX OeTynuHa. MeToaoM Teopuu
dyHKIIMOHANIA TJIOTHOCTH TOJYYEHBl JaHHbIE O Haubojee YCTOWYUBBIX KOH(MOPMAIHUSX,
MOJIEKYJISIPHOM 3JIEKTPOCTATUIECKOM IMOTEHIIMAIE H TPAHUYHBIX MOJCKYIISPHBIX OPOUTAIISIX
OerynuHa U aAucyibdaTa OeTyauHa, a TaKKe€ PACCUMTAHbI CHEKTpalIbHbIE XapaKTEPUCTUKHU
UCXOJHOTO W Cylb(aTupoBaHHOTO  OETyaMHA,  XOPOLIO  COIJIACYIOIIUECS  C
AKCIIEPUMEHTAILHBIMU JTAHHBIMHU.

[IpennoskeH HOBBIM METOJ KaTaIUTHYECKOro Cylb(paTUpOBaHUs apaOMHOralakTaHa
cynbamarom ammonus. [lokazano, uto Hambonee >PQPEKTUBHBIM aKTUBATOPOM B 3TOM
nporecce sBisercss KMnOy, obecrieunBarommii HambOosnee Bbicokoe (11,3 macc. %)
COJIEp)KaHUE CephI B CyNb(PaTUPOBAaHHOM apabHHOTaIaKTaHE.

[TpoBeneHa sKcHiepUMEHTaIbHAS U YHMCIEHHAS ONTHUMHU3AIMS HOBOTO HKOJIOTHYECKH
0e30MmacHOro npolecca cyib(parupoBaHus TaJlaKTOTNIIOKOMaHHAHA CMEChIO CYJb(haMHUHOBOM
KHCIIOTBI M MOYEBHMHBI B cpefe HeTokcuuHoro pactBoputens JMCO u ycTaHOBJICHBI
YCIIOBUSL CYIb(AaTUPOBAHUS, TO3BOJISIONMIAE JIOCTHYh BBICOKOTO COJIEPKaHUS CEphl B
cynb(darax rajJakToOrJIOKOMaHHAaHA.

B mocnenHue rombl WHTEHCUBHO HCCIENYETCS KaK allbTePHATHUBHBIM TOKCHYHBIM
KOMIUIEKCAM TPUOKCHJA CePbl C OPraHWYECKUMU OCHOBAHUSIMU areHT CYyJIb(aTHupoBaHUS
NpUPOAHBIX BemecTB. CMech Cyinb(aMUHOBOW KHUCIOTBI M MOYCBUHBI C Pa3IMYHBIM
COJICp’KaHUEM KOMIIOHEHTOB wucciefoBaHa wetojgamu WK-cnekrpockonuu, PDOA u
TEPMHUYECKOro aHaju3a. PaccuuTaHbl TEPMOJUHAMUYECKUE XapaKTEPUCTHKU TIyOOKOro
ABTEKTUYECKOTO PACTBOPUTENS - CMECh CYJIb(aMHUHOBOW KHUCIOTHI U MOYEBHUHBI, B TOM
YHUCJIC SHTAJbIUS, HHTPONUS, XWUMHYECKHH TOTEHIHMAn W mnapameTp 3(PQPeKTuBHOTO
B3aMMO/ICHCTBUSI.
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BsaumopeiicTBus MoneKynbl Cylb()haMUHOBONW KHCIOTHI M BOABI ObUIM MCCIEIOBAHBI
metonamu AIM u DFT, a takxke UK-cnektpockonuu u POA. Beun uaeHTHUIMPOBAHbBI
HauOoJyiee YCTOMYMBBIE BOJHBIE KOMIUIEKCHI CYJIb()aMHUHOBOM KHCIOTBI U (POPMBI 3THX
KOMIUIEKCOB, 00pa3yollne KOIbLEBYIO CTPYKTYPY.

[ToxazaHa BO3MOYKHOCTb MCIIOJIb30BaHUSI 00pPA3LOB XUMUYECKH MOJIU(DHUIIMPOBAHHOTO
IIEJIOYHON M OKUCIINTEIbHON 00pabOTKOM I'MAPOIM3HOIO JIUTHUHA B Ka4ECTBE CBA3YIOLIMX
IIPU TIOJYYEHUU JPEBECHBIX KOMITO3UTOB. [Ipenoken HOBbII ciocO0 yTHIN3ALHUHA OTXO0B
TMJPOJIM3HOTO JINTHUHA, OCHOBAaHHBIM Ha €ro MOAM(DHUIMPOBAHHWU XJOPUAAMU LIMHKA U
Kesesa u nocieayoieit kapoonmnsanueit mpu 800 °C.

VYcTaHOBIIEHBI YCIIOBUS MOJIYYEHHS [TOPUCTOTO YIVIEPOJHOIO MaTepuajna ¢ Haubosee
BBICOKOH y/IeNbHON MOBEPXHOCTHIO(580 MZ/r), COpPOLIMOHHON €MKOCTBIO 110 Hoay (694 mr/r)
U KaXYIICHCS YACITBHON 3IeKTpoeMKOCThio (782 ®/r).  [lomydeHHbIE KOMITO3UIIMOHHBIC
MaTepHabl UMEIOT MEPCHEKTUBBI UCIIONIb30BAHUS B KaUECTBE MAarHUTHBIX KAaTalM3aTOpPOB,
COpPOEHTOB U IIPH CO3AAHUHU CYNIEPKOHIEHCATOPOB.

Pa3paboTaHbl HOBbIE METO/IbI CUHTE3a MOPUCTHIX OPraHUYECKUX U YTJIEPOJHBIX rejiei
Ha OCHOBE TaHHUHOB KOpbl JIMCTBEHHUIbI W IIEJUIIOJIO3bl JAPEBECHHBI COCHBI C
UCMOJb30BaHUEM (QopMalibieruia U (QpyppypusioBoro cnupra B KadeCTBE CIIMBAIOLINX
areHToB. [lonydyeHHble Te€IM, UMEIOT MEPCIEKTUBBI UCIIOJIb30BAHUS B KaUECTBE COPOEHTOB,
HOCHTEJIEN KaTalu3aTOPOB, TEINION30JIATOPOB U MAaTEPUAIIOB JIs1 KOHIEHCATOPOB.

VY CTaHOBIIEHO BIUSHUE TEMIIEpaTypbl U CKOPOCTU HarpeBa MpH KapOOHU3aMH KOPbI
Kelpa Ha CTPYKTYpPY M COpOIIMOHHBIE CBONCTBAa aKTHMBHUPOBAHHBIX YIJIEH, IMOITy4YaeMbIX
TEPMOILEIOYHON aKTUBAIMel KapOOHM3aTOB KOpBHI Kelpa B NPUCYTCTBUU TUAPOKCHAA
Kanus. YTiaepoAHble MaTepualibl ¢ Hanlosiee pa3BUTOM MOPUCTOM CTPYKTYpOH MO CBOUM
COpOIIMOHHBIM ~ CBOMCTBAM  TPEBBIIIAIOT KOMMEPUECKH  aKTHBUPOBAHHBIH  Yrolb
MEIULIMHCKOTO Ha3HAYEHUS.

CoctaB KoOJUIeKTHBA: 25 Hay4dHbIX COTPYJHHUKOB, W3 HUX 11 cOTpyaHHKOB

1a00paTOPUH XUMUU MPUPOTHOTO OPTaHUYECKOTO ChIPbs (3aB. 1ald. A.X.H., npod. Ky3Hernos
b.H.), 9 corpaynukoB nabopatopuu  (QHU3UKO-XMMHYECKHX METOJIOB HCCIIEIOBAHUS
MaTepuanoB (3aB. yal. 1.X.H. YecHokoB H.B.) u 5 Hay4HBIX COTpYAHHKOB JiabopaTopuu
KaTaJUTHYECKUX TpPEeBpalleHI BO3OOHOBIIEMBIX pecypcoB (3aB. 5al. na.x.H., mpod. PAH
Tapan O.I1.), B ToM ymucie 5 TOKTOPOB HayK, 17 KaHIUMIATOB HAayK, MOJOJBIX YYEHBIX B
BO3pacte 10 39 net — 6.

Ioka3zareau: myOmukaruu — 20, B 4. Q1,2 — 9; marent — 1.
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Ba:kueiimmue pe3yabrarsl no npoexkty FWES-2021-0017

HoBble METOAbI NMOJYYCHUSA OHMOJIOTHYECKH aKTHBHBIX BE€IIECTB U3 IPEBECUHBI
JUCTBCHHHUIBI U 6epe3bl

Asmopul: k.x.H. Kazauenko A.C., k.x.n. Manap FO.H., 0.x.1., ooy. Kysneyosa C.A.,
bepeorcnan A.J[., 0.x.H., npogh. Kysneyos b.H.

Pa3pabotanbl HOBbIE METOJIbI CHHTE3a OMOJIOTMUECKH aKTUBHBIX CYIb()aTHPOBAHHBIX
NPOU3BOJHBIX MPUPOAHBIX MOJUCAXAPUAOB M OETyJMHA, OCHOBAHHBIE HA HMCIOJIb30BaHUU
BMECTO TOKCUYHBIX U KOPPO3HOHO-arpeECCUBHBIX CYIb(AaTUPYIOLIUX ar€HTOB 3KOJOTUYECKU
Oe3omacHoro cynb(amara aMMOHHUS. YCTaHOBJIEHO, YTO CHHTE3 CyJIb(aToB OETylWHA C
UCIIOJIb30BAHUEM cylibamaTa aMMOHUS HaubOonee 3(P(PEKTUBHO OCYIIECTBISETCS B
MPUCYTCTBUU TBEPAOTO Kartanuzaropa Amberlyst 15®.

YcTaHOBIIEHa BO3MOXHOCTh Cylb(aTupoBaHus apabuHoranakTana (Al') npeBecuHBI
JUCTBEHHUIIBI CYyJIb(paMaTOM aMMOHUS B PUCYTCTBUH MEpMaHraHaTa Kajius, C MOJy4YeHUEM
cynbdarupoBanHoro A" ¢ BBICOKUM CO/IEpKAaHUEM CEPHI.

Pa3paboran HOBBII METOJ CHHTE€3a AHHMOHHOIO MoOJMMepa — Cyib(aT-IuTpaTa
raJlJakTOMaHHaHa, COJEpXkallero Kak KapOOKCHIIbHbIE, TaK W cyib(aTHble Trpymnmbl. B
IKCIEpUMEHTax IN VIr0 ycTaHOBIEHa aAHTHKOATyJISHTHAs aKTUBHOCTh ITOJYYCHHBIX
cynb(}aToB raJjakTOMaHHaHA U rajJakTOTJIIOKOMAHHAHA.

CocTtaB U CTpOeHHE TMOJYYCHHBIX CYIb(AaTUPOBAHHBIX TMPOU3BOAHBIX MPUPOJIHBIX
MOJINCaxapuJ0B M OeTylIMHA YCTaHOBJICHA ¢ HCIojib3oBaHHMeM MmeroaoB WMK-, 2J1 SIMP-
crnekrpockonuu, ['TIX, ACM, POM, XUMUYECKOTO U 3JIEMEHTHOI'O aHaIu3a.
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Cnoco0d KOMILIEKCHOI mepepadoTKN KOPbI COCHbI

Asmopwi: Honun B.A., k.x.n. Kazauenko A.C., k.x.n. bapvuunuxos C.B., Ckpunnuxos A.M.,
benaw M IO., k.m.n. Benpukosa E.B., 0.x.n., npogp. PAH Tapan O.I1. (pyxosooumens)

[MpemiokeHa HOBas KOMIUICKCHAs OSKCTPAKIMOHHO-KATAJTUTHYCCKAs TEXHOJIOTHS
nepepaboTKH KOPhI COCHBI HAa OCHOBE TPUHITUIIOB «3€JICHOH XHMHW» C HCIOJIb30BAHHEM
MexaHu4yeckol aktuBanuu ceipbsi W 3% Ru/C  karamuzaropoB B mpoiiecce
BOCCTaHOBUTEIIbHO-KATATUTUICCKOTO (PpaKIIMOHUPOBAHUSI.

[IpenmymiecTBOM pa3pabOTAaHHOTO CrOco0a MO CPaBHEHHWIO C aHAJIOTAMH SBISETCS
pacIIUPEHHBIA ACCOPTUMEHT MPOAYKTOB, IMTOTYIaEMBbIX U3 KOPHI COCHBI:

—  TEpNeHbl, TpPHUMEHSEMBbICE JIII  CHHTE3a  TpenaparoB,  OO0JaJaromIuX
AQHTUKOATYJSTHTHBIM, TIPOTHBOOITYXOJIEBBIM M IIPOTHBOTPHOKOBBIM BO3/ICHCTBHEM;

— TAaHHUHBI, UCIIOJIb3YEMbIE B KaU€CTBE alIbTEPHATUBBI TOKCUYHBIM (DEHOIaM B CUHTE3€
(YHKIIMOHAFHBIX MaTepUAJIOB;

— ankuaeHOITbl, IPUMEHSIEMBIE B KaueCTBE CTAOMIM3aTOPOB M M00AaBOK K MacjaaMm U
MOTOPHBIM TOTUTHBAM;

— TICKTUHBI, KaK I MUIICBOW MPOMBIIIICHHOCTH, TaK U CHHTE3a TUICHOK W KarcCyll
JICKapCTBEHHBIX MPENapaToB;

— MHKPOKpUCTAJUTMUECKas 1EJUTI0NI03a I MEAMIMHCKUX, (apMaleBTHUECKUX U

JIPYTUX LEJIEH.

Tepnewbl

-
> - > ‘
-

TaHHMHDI Teepapbie nexbl

Kopa cocHbl

Cmecb ankundeHon0s

\F

MekTUHbI MnexHku

Mukpoxpncmnnuuecxaﬂ
uennwnosa

HpI/IHI_II/IHI/IaJ'IBHa}I TEXHOJIOTHYECKasl CXeMa KOMILIEKCHOM nepepa60TKH KOpPbI COCHBI

Nouun B.A., Kazauenko A.C., bapeiminukoB C.B., CxkpunaukoB A.M.; benam M.IO.,
Benpuxosa E.B., Tapan O.I1. Crioco6 xomriekcHON mepepaboTKu Kopbl cocHbl // [laTeHT
P® Ne 2783872, 2022. bromnerenp Ne33.
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4. CBEAEHUA O JABOPATOPUAX

4.1 JlabopaTopusi THAPOMETAIYPrU4eCKUX MPOIECCOB

OcHOBHbI€ HANpaBJIeHHSI J1eATEJbHOCTH JIAa00OPATOPHH: HccnenoBanus (1)1/131/11(0-

XUMUYECKUX 3aKOHOMEPHOCTEHM MOBEPXHOCTHBIX SIBICHUM U TeTepOo(da3HbIX XUMUUYECKHUX
MpeBpalieHuii, Cco3JaHue TPOLECCOB M KOMOMHUPOBAHHBIX METOJOB MEpepadOTKU
MHUHEPaJIbHOTO, TEXHOTEHHOT'O U BTOPUYHOTO CHIPHS.

KaapoBblii_cocTaB: BCEro COTPYAHUKOB — 41, U3 HUX Hay4IHBIX COTPyIHUKOB — 30,

WH)KEHEPOHO-TEXHUYECKNX PabOTHUKOB — 1; TOKTOPOB HayK — 5, KaHAUAATOB Hayk — 18;
coTpymHUKOB 110 39 met — 18.

IIpu6opsLI 1 000PYVIOBAHUE:

. PentrenodnyopeciieHTHBIN SHEProuCIIepCUOHHbBIN aHanu3atop (Poccust)

. ®orosnekrponnbiit cnekrpomerp UHV Specs (I'epmanust), LIKII

e  DrexTpokuHeTHdeckud anHanmms3atop SurPASS 3 nmma  wusmepenus 13era-
noTeHIana TBEpABIX 00pasnoB (ABctpust), LIKII

e  ApromarusupoBaHHbIN onTHueckuii ananuzarop OCA 15EC (I'epmanus)

e  Amnammzarop Malvern Zetasizer Nano ZS (BenukoOputanusi)

e  Buneokamepa mammnzoro 3penust CP70-1-M-1000 (I'epmanmst)

e  BricOKO4YyBCTBUTEIBHBIN ONTOBOJIOKOHHBIN criekTpomeTp AvaSpec-ULS2048L-
USB2 (Poccus)

. Kpuocrar LOIP FT-211-25 (kpuotepMocTat >kuakocTHbIN) (Poccus)

e  MynbTUMEIOBBI ATOMHOCHUIIOBOW TYHHENbHBIN MUKpockon Solver P47 (Poccus)
. [Torenmmoctat (ranpBanHoctat) EC301 (BenukoOpuranusi)

. Cnextpometp-paguometp ramma-uzinyuenuss MKI'b-01 (Poccus)

e  Buckosumerp (Poccus)

. ["azoBbiit xpomatorpad "Kpucrammoxec 4000M" (Poccust)

IIpoeKThI U IPAHTHI:
e IIpoekt PO®D®U Ne 20-43-242903 (p_mkx_KpacnHosipck) «Cyasduano-
IUIPOKCUIHbIE MIHEPAJIBI ceMelicTBa BaJulepunTa Kak 2D marepualibl: 0c00eHHOCTH

CTPOEHHs, CBOICTB, MeXaHM3Ma O00pa30BaHUSI M IMPOLECCOB MNepepadoTKM»,
pyKogooumens - 0.X.H., npogh. F0.JI. Muxnun.

B mpoekTe wu3ydeHBI KOMIIO3WTHI, COCTOSIIME W3 JIBYMEPHBIX CYIb(OUIHBIX U
TUIPOKCHIHBIX CIIOEB - MHHepaibl rpymmbl Bawiepuuta (Cu,Fe)S, n(Mg,Al Fe)(OH), u
tounnuHuTa FeS n(Mg,AlLFe)(OH),, m wux cuHTeTn4yeckue anamord. PazpaboTtaHbl
METOJIMKH MPOCTOTO THAPOTEPMATLHOTO CUHTE3a YHCTHIX (ha3 BajUIEpUUTA U TOYWINHUTA B
Bujie yactui, ToaumHord 10-20 um u 50-200 HM B JaTrepaibHOM H3MEPEHHH, CIIOCOOBI
Monu(HUKAIIUU COCTaBa, a TaKXKe IONYYCHHS WX KOJUIOMJTHBIX PAcTBOPOB. Marepuabl
ucciaegoBanbl  Merogamu PDA, IIOM, POM, POIC, orpaxarensHoit CXIID9,
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MEccOay?pOBCKOM, PaMaHOBCKOM CIIEKTPOCKONUHU, W3MEPEHbl MAarHUTHbIE CBOWCTBA,
JUAJIEKTPUYECKasi MPOHUIIAEMOCTh M MPOBOJAMMOCTh Ha TEPEMEHHOM TOKE, MPOBEIACHBI
pacuetsl DFT, ycTaHOBiEeHBI OCOOEHHOCTH PEAKIIMOHHON CIOCOOHOCTH KOMIIO3UTOB.
Konnonaneie pacTBOphl U3y4YEHBI € MOMOIIBIO METOJOB AMHAMHYECKOIO PAcCEsHUS CBETA,
JI3eTa—IOTeHIMana M onrtuueckoi cnekrpockonuu (200 — 1400 wm). I[lokazaHbl
BO3MOXXHOCTH YIPABIEHUSI COCTABOM M CBOMCTBAMHU KOMITO3UTOB, BapbUPYsl COOTHOIIIECHUE
npeKypcopoB, pH, nonupoBaHus MeTalIaMU, BXOASIIMMU WIH B THAPOKCUIHBIE ciiou (Al
Li, Na), unu B 06a cios (Co, Ni, Cr, V, Bi, P33 u ap.). Hanpumep, Al camxkaer nomro Fe B
THIPOKCUAHBIX CJOsIX, a Li — HaoOopoT, mMOBbIIIAET. JIEKTPOHHBIE, ONTUYECKUE,
MarHuTHbIE CBOWMCTBA KOMIMO3UTOB (B YaCTHOCTH, MAarHUTHOE YIOPSIOYEHUE MpU
NOHIDKEHUU  TEMIIEpaTyphbl) OMNPENCNSIOTCS  CyIb(PUIHBIMU  CIOSMA C  [IUPUHOU
3ampenieHHol 30HbI Okosio 0.4-0.5 5B B Bamiepuute u 0.2-0.4 »B B TOUMIMHHUTE, HO
CYIIECTBEHHO 3aBUCAT OT COJEpXaHUA >Keje3a B THAPOKCUIHBIX. Tak, MaKCUMYyMBbI
ontuyeckoro nornomienus 3onei mpu 400-700 uMm (Bayutepuunt) U 600-750 HM (TOYMITHHUT)
CMEIIAI0TCS B JJIMHHOBOJHOBYIO 00JIACTh C POCTOM JIOJIM «TUIPOKCUTHOTO» *Kere3a (45% -
10% ot ob1ero cofep:kanus), 4T0 OOBSICHEHO KBa3UCTATUUECKUM JTUDIJIEKTPUUECKUM, a HE
MOBEPXHOCTHBIM  JIOKAJIM30BaHHBIM  IUJIA3MOHHBIM  pe30HaHCcOM.  J[3eTa-moTeHIman
KOJUIOUIHBIX YaCTHUI[ OTPUIATEIbHBIN M cIa00 3aBUCUT OT pH, HO mMpuU UCTONIB30BAHUU
MUHUMAIBHOTO U30BITKA CYIb()HUI-UOHOB TIPH CHUHTE3€ MPUONMKAETCS K HYIIO.
['unpokcuHbIC CTIOM HECYT OTPULIATEIBbHBIN 3apsii, a CYIb(UIHBIC - TOJTOKUTEIbHBIN, XOTS
Ha HAYaJIbHBIX CTAJUSAX PEAKIUU, TP KOMHATHON TeMIlepaType 3HAKU 3apsiioB 0OpaTHbBIE,
4TO, BUAMMO, SIBIIIETCS IBUXKYIIEH CHIOH «CaMOCOOPKHM» CIOUCTOW CTpyKTyphl. [lpum
HarpeBaHUU MPOUCXOIUT POCT YACTHUIl U peakiuu 3amenieHuss Mg Ha Fe B ruapoKCHIHBIX
CJI0sIX, 00pa30BaHME BaKaHCUH B Cynb(OUIHBIX U T.M. VICXOMHBIN U30BITOK CYIb(UI-HOHOB
oOecrieuynBaeT BBICOKYIO CTaOMIBHOCTH CHHTE3a, HO CIOCOOCTBYyeT obOpaszoBanuto Fe-
neUIUTHBIX CYIb(UIHBIX CIO0EB, a B TounnuHute - Fe(+3) u Fe(+2) ¢ mpomexxyTOuHBIM
CIIMHOM, a He cuHrietHoro Fe(+2). Bo Bcex runpokcunbix cnoax nomunupyet Fe(+3). 13
pyn Hopunbckoro u Kunramickoro Cu-Ni mectopoxaennii KpacHOSpCKoOro kpasi BbIIE€TIEHBI
U 0XapakTepu30BaHbl 00pa3libl ¢ cojepkanueM BaiepuuTa 10 50%, rie OH acCOLMUPOBAH
MPEUMYIIECTBEHHO C CEpPIEHTHUHAMM M MarHeTuToM. [lokazaHo, 4TO J3eTa-mOTEeHIMAal
KPYIHBIX YaCTHUIl OTPHUIIATENICH, a YacTHI] MeHee 30 MKM - TIOJIOKHUTEIBHBIN U OTpeIeTsaeTCs
UIaMaMu CepreHTHHA. BaliepuuT HE3HAYUTENbHO KOHIICHTPUPYETCS B MarHUTHBIX
¢pakuuax. [lpum OGakrepuandbHOM KOHIWIIMOHMPOBAHMM B aHA’POOHBIX  YCIOBHUAX
oOpa3ytorcsi Ccyab(UIbl MEOU, YTO MOKET ObITh MCIOJIB30BAHO ISl (PIOTAIMOHHOTO
U3BJICUYCHHS BayiepuuTa. [lpu HarpeBaHWM KaK CHHTETHYECKHUX, TaK WU TPUPOTHBIX
BAJUIEPUUTA U TOUYMIMHUTA B BO3AYXE OKCHJIBI CEPbl PEarupyroT ¢ TUIPOKCUIHBIMU CIOSIMU
U He yneryuuBaroTcsi. B umHepTHOIl aTmocdepe cepa ucmapsieTcss 3a CUET pa3jioKeHUs
Cynb(UIHBIX CIIOEB MPHU B3aUMOJCUCTBUM C THIPOKCUIHBIMU; AONUpoBaHue Al moBbImiaer
CTaOMJIBHOCTh B HEOKUCIUTEIBHBIX, U CHIDKAET — OKUCIUTENIbHBIX ycaoBusax. CynbhumaHo-
THJIPOKCU/IHBIE KOMIIO3UTHI THIA BaJUIEpUUTA TMEPCHEKTUBHBI KaK HOBBIM  KJacc
MHOTOYHKIIMOHAIbHBIX 2D  maTepualloB ¢  KOHTPOJUPYEMBIMH  3JIEKTPOHHBIMH,
ONTUYECKUMH, MATrHUTHBIMHM, TIOBEPXHOCTHBIMH CBOMCTBaMH, KOTOpPbIE HEOOXOAMMO
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YUUTBIBATh W B TEXHOJIOTHSAX OOOTAIIEHUS W XUMHKO-METATyprHUECKON mepepadoTKH
BaJUIEPUUT-COACPKAIIUX PYII.

e  Ilpoexkt PO®U Ne 19-53-44001 (Mour_1) «Co3nanue ¢GyHIaMeHTATbHbBIX
OCHOB TpOLECCa COJBLBEHTHOI JenoJuMepu3ali OPraHu4YecKoro BellecTBa yriei ¢
NnoJy4eHueM MNOJMKOHAEHCHPOBAHHBIX APOMATHYECKHX YIJIEBOJOPOI0B KaK ChIPbS
AJIs1 MPOU3BOJACTBA YIJIEPOAHBIX MAaTePHAJTIOB», pyKogooumenv - 0.X.H., npog. II.H.
Kysneyos.

[Ipoekt HampaBieH Ha penieHHe (QyHAaAMEHTAIBHON HAy4YyHOW 3aJayd CO3JaHHUS
(U3NKO-XUMUYECKUX OCHOB TMIPOIECCa COJMBBEHTHOM [EMOJUMEPU3AlNN OPTaHUYeCKON
Macchl yriied ¢ oOpa3oBaHHEM IOJMKOHACHCUPOBAHHBIX apOMATHUECKUX YTIIEBOIOPOIOB
(ITAY), HeoOXx0oaUMBIX JJIsl TOYYESHHs] HOBBIX YTJIEPOAHBIX MaTepuanoB. s perymspHoi
cepuu yriaed MectopoxaeHuit Poccun u MoHToauu ¢ UCmonb30BaHUEM OOJBIIOTO Habopa
COBPEMEHHBIX (DU3UKO-XUMUYECKUX METOJOB TOJyUYeHbl HOBBIE CHUCTEMHBIC PE3yJIbTaThl,
XapaKTepu3yrolme OCOOCHHOCTH XHMHYECKOTO M MOJIEKYJSIPHOTO COCTaBa, BKIIOYas
COCTaB TOBEPXHOCTHBIX CJIOEB, MPOCTPAHCTBEHHOTO CTPOCHHUSA, COACpPKAHUE W
XapaKTepUCTUKU alu(daTUYECKUX U KOHJECHCHPOBAHHBIX apOMATHUYECKHX (HParMeHToB,
TEPMUYECKHE CBONCTBA, KHHETUIECKHE MTapaMeTPhl TEPMOICCTPYKITHH.

VY CTaHOBJIEHBI 3aKOHOMEPHOCTH BIIMSHHUS COCTaBa W CTPYKTYphl OPTaHUYECKOTO
BEIIECTBA NPUPOJHBIX YIJIeH Ha WX PEAKIHMOHHYIO CIHOCOOHOCTh [0 OTHOIICHHIO K
PACTBOPUTENSIM C PA3TUYHBIMH COJBBATHUPYIOIMIMMU CBOWCTBAMHU B MATKUX ycloBHsX. Ha
OCHOBE pErpecCHOHHOTO aHaln3a OOJBIIOW BBHIOOPKH YIJIEW IIUPOKOro  psna
MeTamMop(du3Ma BBISABIECHBl KOPPEISALMOHHBIE CBSA3M KOHBEPCHU IPH TEPMOPACTBOPEHUU
OpU  HEBBICOKOH Temmeparype ¢ XUMHYECKHMH, XHMHUKO-TEXHOJOTHYCCKHUMU U
CTPYKTYPHBIMH CBoiicTBamu. B pesynbrare mnpennoxkeH HaOoOp KputepueB BbIOOpa
YTOJILHOTO CBHIPbs JUIA MpoLecca MOTYYEeHHUs MMOJIMapOMaTHUECKUX BEIIECTB C BBIXOJOM JI0
80-85 %. Ha ocHoBe cmeceil ocTaTouyHbIX (hpakuuil MpoIeccoB nepepadoTKu HeTH U yris
npenoxkeHbl dGGEeKTUBHBIE KOMITAYHIHBIE W THIPOOOIaropokeHHble pactBoputenu. [lo
JAHHBIM CIIEKTPAIBHOTO aHajM3a yCTAHOBIIEHA MOJHApOMAaTHYecKas MPUPOJa MPOTYyKTOB
TEPMOCOJIBBOIN3a, METOJOM XpPOMATO-MacC-CIEKTPOMETPUHU OIPEICICH KOMITOHEHTHBIN
COCTaB psijia IUCTUJUIATHBIX U TEKCAHPACTBOPUMBIX (hpakiuii (MaIBTEHOB).

W3 apomaTtuyeckoro KOHIICHTpaTa MOJYYeHBI M OXapaKTePU30BaHBI 0OpasIbl MEKOB,
IPOBEACHO COTMOCTABJICHNUE X CBOWCTB C MPEACTABUTEIbHBIMU MPOMBIIIJICHHBIMH MTEKaMHU.
VYCTaHOBIEHO, YTO TMOKa3aTeld XWMHUYECKOrO, MOJEKYJISIPHOTO COCTaBa U TEXHUYECKUX
CBOMCTB AKCTPAKTHBHBIX IEKOB HAXOIATCS B MpeieiaX MmoKazaTesNel Ui MPOMBIIUICHHBIX
MEKOB. 3HAYMMBIM PE3yJbTaTOM SIBJISICTCS YCTAHOBJICHHWE TOHIKCHHBIX KOHIICHTPAIU
OeH3(a)mupeHa B CPaBHEHUH C TIPOMBITITICHHBIM KAMEHHOYTOJIbHBIM TTEKOM.

Ha ocHOBe TMONYYEHHBIX MO TMPOEKTY pe3yJIbTaTOB CHOPMYIHPOBAHBI HAYYHO
000OCHOBaHHBIE PEKOMEHJAIMK JJs CO3AaHus 3()(PEKTHBHOTO CEIEKTHUBHOTO Ipoliecca
MOJTYYCHHS TIETIEBBIX MPOAYKTOB — KOHIICHTPATOB MOJIMAPOMATHUECKUX YIIIEBOJAOPOIOB KaK
OCHOBBI IS IOJTyYEHHSI HOBBIX YTJIEPOAHBIX MAaTEPHUAIOB.

e IIpoekt PO®®U Ne 20-43-243003 (p_moa_a) «KBaHTOBOXHMHYECKOE
MOIeJTUPOBAHME MEXaHNU3MOB 00pPa30BaHusl U MpeBpalleHUil, a TaAKKe CNEeKTPAIbHBIX
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XapakTepUuCTHK aucyabPuanbix kommiaekcos Pd(Il), Pt(I1), Pt(IV) u Au(I1l) B BoaHbIX
COJISIHOKMCJIBIX PACTBOPa», pykogooumeins - A.U. [lempos.

[lenr mnpoekra - pa3paboTka 3¢GGEKTUBHOM METOAOJOTUM pacueTa KOHCTaHT
paBHOBECHH, CIEKTPOCKOMMYECKUX CBOWCTB M MEXaHU3MOB 0Opa3oBaHMs U IMPEBPAIICHUS
nucynbhuaaeix kommuiekcoB Pd(IT), Pt(Il), Au(II), Pt(IV).

Ha ocHoBe comocTaBlieHHS PACCUMTAHHBIX M HKCIEPUMEHTAIBHBIX CTPYKTYPHBIX
JAHHBIX OMNpeJeNieHo, uTo ¢pyHKuuoHansl wiotHoctu PBE(O-D3, MNI15, revM11 naubonee
KOPPEKTHO OMHCHIBAIOT XJOpUIHBIE M Aucyabduaabie komiuiekcsl Pd(I1), Pt(Il), Au(IlI),
Pt(IV), a taxke ucxomnsie aucyabbuasl. Ha ocHoBe pacuetoB DFT/PBEO-D3 u DLPNO-
CCSD mnpoananuszupoBano okoyio 100 BapuaHTOB CXe€M COJIbBaTallUd M YCTAaHOBJIEHO, YTO
obpazoBanue xumudeckux popm [MCly] (M = Pd, Pt, Au) KOppeKTHO ONMHUCHIBACT MOJICTIb:

[M(H,0).4]™ * 8H,0 + 4CI" * 4H,0 = [MCl,]™ * 14H,0 + 14H,0.

OHa TmTO3BONSIET pPAcCCUMTHIBATH KOHCTAHTHI PABHOBECHS C TOYHOCTBIO 10 2-3
JorapuMUIECKUX €TUHUI] OTHOCUTEIIBHO YKCIIEPUMEHTAIBHBIX JaHHBIX.

[lomyueHHble paHEe OSKCIEPUMEHTAJIbHBIE CIEKTPO()OTOMETPUUYECKUE MHaHHBIE B
cuctax: gucynsbun - Pd(II) u mucynebung - Pt(Il) momomHeHbl TeopeTHuecKu
pacCUUTaHHBIMH JJIEKTPOHHBIMU CIIEKTPaMU TOTJIONICHUS C HCIOIb30BaHueM Mmeroaa TD-
DFT. IlpoBeneH ux aHanu3 W TOKa3aHO, 4To (yHKIHOHAN twioTHocth CAM-B3LYP
HAWTYYIIUM 00pa3oM BOCTIPOM3BOIUT SKCIIEPUMEHTAIbHBIE CHEKTphl moriomeHus (+0.15
eV). Ha ocHOBaHMH CIIEKTpabHOTO aHajM3a IMOKa3aHo, 4TO THOJbHbIC KoMiutekchl PA(11),
oOpasyromuecst Mpu AUCTIPOIIOPIIMOHUPOBAHUN JUCYIb()HUIOB, HAXOIATCS B PACTBOpax B
monosiiepHort [PACI;L] u Omsimeproit [M,(u-S;R;)] dopmax. DiekTpoHHBIE CIEKTPBI
norsiomeHuss B cucrtemax Pt(Il) -mucynbdua onuceiBaroTcss CyMMOW JBYX KOMILIEKCOB:
[Pt,Clg(R-SS-R)] u [PtCl4(S-R)]. Hdyisg Bcex KOMIUICKCOB MPEOOIadaroIuMU MEPeX0aMu
SBJSIFOTCSL TIEPEXOJIbI C MEPEHOCOM 3apsiia OT MeTallla K JIMraHay Mexay d-opOuTansmu
MeTaluIa U 7 -opouramsimu cepsl: d(M) — 1 (S).

Ha ocHOBaHMM »SKCHEpUMEHTAlIbHBIX KHHETHYECKMX JaHHbIX M DFT pacueros
MPEIIOKEHBl MEXaHH3MBI B3auMoeiicTBust aucyabdunos ¢ [PACLy])*, [PtCl]*, [AuCl,].
IIpn B3auMoaercTBUH [PtC14]2' C LHWCTUHOM M JUTHOJAMIPONHUOHOBOM KHCIOTOH
JTUMUTHPYIOLIEH CcTaaueil sBisieTcss oOpa3zoBaHue S,S’-OUsiIEpHOTO AUCYIb(PUIHOTO
komruiekca miaatunbl [Pt,Clg(R-SS-R)]; 11 nucramMuHa JIMMUATHPYIOIICH CTAIUCH SBIISICTCS
obpazoBanue aucyabpuaHoro komiiekca miatuibl [PtCl3(R-SS-R)]; a mis romorucTtiHa
JUMHTUPYIOLIEH CTaaued SBIsSETCS 00pa3oBaHWE THOJIBHOTO Komruiekca miaTuHbI(IV) -
[PtCI4(SR),].

IIpu B3aumMonencTBUU [PdC14]2' C LUCTUHOM JIMMHUTHUPYIOLIEH CTagueu SABJIACTCA
obpazoBanue S,S-OusinepHoro mucynbduaaoro komruiekca miatuabl [Pd,Clg(R-SS-R)]; most
TOMOITUCTUHA JIUMUTHUPYIOIIEH cTamuelt sBisieTrcss oOpa3oBaHue —S-AUCYIBOUIHOTO
komruiekca miaThHbl [PACl3(R-SS-R)]; mist mucTaMuHa TUMUTHPYIOIIEH CTaAWel SBIISIETCS
oOpa3oBaHME KaK MOHO-, TaK W OHSJACPHBIX IUCYJIb(PUIHBIX KOMIUIEKCOB;, a JJIs
JTUTUOTUTIPOIIMOHOBON KHUCIOTHI - TUAPOIN3 OusnepHoro S,S'-nucynbGuaHoro Komriekca
nasiaaus.
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[Tokazano, uyto mpu okuciennn aucynbdunaoB Au(lll) wambonee wMemIeHHBIMU
CTaqWsIMA  SIBJSIFOTCS ~ BHEIIHEC(epHbIE TEepeHOCH  3nekTpoHOB ¢ [AuCly]- Ha
cepoconepxkaimue MoJiekyinsl 1 obpazoBanus RS-Cl mpousBognsix. B nanbheiimeM oHu
TUAPOJIM3YIOTCS M BCTYIAIOT B PEAKIMU € NPOAYKTaMHM THApoju3a ¢ oOpa3oBaHueMm R-
S(=0)-S(=0)-R npousBoanbix. Takxke ObUIO YCTAHOBIICHO, YTO BO BCEX CTAIUAX y4aCTBYET
[AuCl,]. Ckopocth okucieHHs TUCYIb()UIOB BO3pacTacT B PSAAY: HMUCTHH < IIMCTAMHH <
FOMOLUMCTUH < JIUTUOAMIIPONMOHOBAs KHCIOTAa, 4YTO OOpaTHO MPONOPLHUOHAIBHO
paccrosauio d(Au-S) B obpasyromuxcs BHemrHechepHbix koMmiuiekcax [AuCly][R-SS-R].
Hucynbppuaasix kommmiekcoB Au(Ill) B pactBopax He 0OHapyX)eHO.

. IIpoexkt PH® Ne 22-13-00321 «HoBble MHOTO()YHKIIHOHAJIbHBIE IByMepPHbIE
MaTepuajibl, 00pa30BaHHbIe MOHOCJOSIMHU CYJb(HUIOB M T'HAPOKCHAOB METAJIOB:
CHHTe3, CBOICTBA, MepPCNeKTUBbI NMPUMEHEHUs», pyKogooumenv - 0.X.H., npog. FO.JI.
Muxnun.

B xone BeimonHenuss HVP B aBTOKIaBHBIX yCIOBUSX CUHTE3HPOBAHBI 0ojiee ABYXCOT
0o0pa3LoB BaJUIEPUUTOB M TOYMJIMHUTOB, BKJIOYas oOpa3lbl, B KOTOPbIX MarHui
THJIPOKCUIHBIX CJIOEB YACTUYHO 3aMEIEH AIIOMUHHEM W/WIM JIUTHEM, a CyabhuaHas
COCTaBIIAIOIIAs JONMHUPOBAaHA LIBETHBIMU M PEAKO3EMEIbHBIMH METalIaMU, KOTOpPHIE
pacipenensitoTcss MEXIy CyJIb(QUIHBIMU U TUIPOKCUIHBIMHU closiMu. M3ydeHbl cocras,
CTpoeHUE U psAl (PU3NYECKUX U XUMHUYECKUX CBOMCTB CHHTE3UPOBAHHBIX COCAMHECHMIA.
[TonoOpanbl ycinoBUs (OTHOCUTENbHBIE KOHIIEHTpAUUU Cyiabduaa HATpPUs, OTHOLIEHUS
JKeJle3a U MarHus U Jp.), MO3BOJISIIOIINE CBECTH K MUHUMYMY COZIEp)KaHHE MPUMECHBIX (as3.
B yacTHOCTH, HAHOYACTUIIBI TUJIPOKCHIA MAarHusi, KOTOPbIE «IPUIUIAIOT» K MOBEPXHOCTH
LEJIEBBIX MAaTEPHUATIOB 3a CUET MOJIOKHUTEIBHOIO 3apsi/ia MOBEPXHOCTH, MOKHO MPAKTUUECKU
MOJIHOCTBIO YAAQJIHTh, MOJAJIEPKUBAsT OTHOILIEHUE *kKejle30-MarHuil B npegenax 1 x 1,5-1,75
W/WIK CHIKas M30BITOK Ccynb(uaa HaTpus HIbke 3-5 K kene3y. Kpome TOro, TOUMIHHHT ¢
HU3KUM COJEpKaHUEM TMpUMECEHl yAaloch TMOJYYUTh MPU OTHOCUTENBHO HHU3KOU
temneparype (70-80 °C) u atMmochepHOM JaBICHUH.

Pa3Buta mpocras MeTOAMKAa TIOJNYYEHHUS CIOUCTBIX CYIbPUAHO-TUAPOKCUIHBIX
MaTepUaJoB TUIA TOYWJIMHWTA M BaJUIEpUUTA KaK MpeJCTaBUTENECH HOBOIO ceMeilcTBa
MHOTOQYHKITMOHAIBHBIX  2D-matrepuanoB. HaaexxHocTh cuHTE3a 10 pa3paboTaHHOU
MeToJluKe  o0ecreynBaiach MHOTOKPAaTHBIM  CBEPXCTEXMOMETPUYECKUM  HU30BITKOM
cynabduaa Hatpus. [[3eTa-moTeHIMAIBl TUCTIEPCHil, 00pa3yIOLINXCS cpa3y MOcie CMEIICHUs
peareHTOB, cocTaBisid okomo -30 MB, B TO Bpems Kak mpu OIM3KOM K
CTEXMOMETPUUECKOMY OTHOIIEHHH TpekypcopoB S/Fe nzera-norenuman Obu1 61au30k k 0
MB. Cnenan BbiBOA, ucxois u3 gaHHbix [IOM u PO®O3C npu cpaBHeHuUU [3eTa-
NOTEHIIMAJIOB YaCTUIl TPOAYKTOB M pPEareHToB, 00 3JIEKTPOCTATUYECKOW MpUpoje
CaMOOpPTaHMU3alMN  MPOTHUBOIMOJIOKHO 3apsDKEHHBIX  CYNb(QUAHBIX M THUAPOKCHUIHBIX
KBa3uaTOMHbIX cyoeB. PDA aHanmu3 NpoAyKTOB MOKa3ald, YTO AaKCHUAJIbHBI POCT U
yrnopsijoueHue (Kpucrauin3alus) ABYMEPHBIX MaTEpHUajioB B aBTOKJIABHBIX YCIOBUSX, B
OCHOBHOM, 3aBepliaerca B TedueHHe nopsaka 10 9, W mnpoTekaer MeaJieHHee s
BajuiepunTa. l[lolydeHHbIE TOUYMIMHUTHI, KaK M BaJUIEPUUTHI, MPEJACTABISAIOT CcOOOU
MPAKTUYECKH YUCThIe (Da3bl, MHOTAA C HE3HAYUTENIbHBIMU MpPUMECSIMH OpycuTa, B BUJE
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HAHOXJIONbEB JartepainbHbiMU pasmepamu 100-200 aM u Tommmuoi 10-20 HM, KOTOpBIE
MOTYT CIy’KUTb CTPOUTEIbHBIMU OJIOKAMH JUIsl MOJTYYEHHUS IUIEHOK M JAPYTUX H3IENINM.
HoBrble cuHTETHYECKH TOJyUYEHHBIE CYIb(UIHO-TUAPOKCUIHBIE 2D-MaTepuansl, JeIeBbe U
HKOJIOTMUECKH Oe30IacHble, MOTYT HAalTH NpPUMEHEHUE, B YAaCTHOCTH, B HAHO(OTOHHMKE
CIENYyIOUIET0  MOKOJEeHus, (OoTo- M  BJIEKTpOKaTajau3e, a TaKKe  BEpPOSTHO,
AIIEKTPOXUMHUYECKUX UCTOUYHUKAX IHEPTUH U T.II.

e IIpoekt PH® - KK®H Ne 22-23-20085 «'maporepMaibHbIe NMpeBpallleHUs
¢pocharoB TaHTAHOHMIOB B cHUCTeMaX € OKcHAaMHu (THAPOKcUAAMHU) xkeae3a (3+) B
KHCJBIX PACTBOPAX», pyKkogooumens - K.x.H. [.B. Kyzomun.

[TonydyeHbl naHHBIE MO BIMSHUIO HPHUPOABI MHUHEPAIbHBIX KHCIOT Ha IOKa3aTelIH
U3BJICYEHUS JIAHTAHOUJOB U obecocdopuBanre pacTBOpOB Npu ruapoTepmaibHoM (180-
210°C) xuciaotHoM  BCKpeITUM  (ochaToOB JAHTAHOWJOB B MPUCYTCTBUU OKCHUIOB
(rumpokcunoB) kene3a(3+). VYCTaHOBIEHO, YTO M3 U3YYEHHBIX KHUCJIOT: a30THOW,
XJIOPUCTOBOJIOPOJTHOM U cepHOU - A((PEeKTUBHOE H3BICUYCHHE JTAHTAHOUIIOB C TIyOOKUM
obecochoprBaHreM pacTBOPOB JOCTUTAETCS JIMIIb JIsi a30THOM KHUCIOTHL. B 31Ol
CHUCTEME MOXET OBITh JOCTUTHYTO TOJHOE PACTBOPEHHUE JAHTAHOUIOB NMPU KHUCIOTHOCTHU
pacTBOpoB 0Oosiee 2 MOJIb/JI ¢ MUHUMAJIbHBIM MEPEXOJOM B pacTBop xkene3a. [lpu stom
coaepxanue pocdopa cHmkaercs 10 10 mMr/m u MeHee 3a c4eT 0Opa30BaHUS yCTOWYHUBOTO
runpokcudocdara xkenesa(3+) — ruHHHTA. JlIS  CONSAHON KHUCIOTHI HaOIOmaeTcs
IPEeUMYLIECTBEHHBIN IEpeXo/] B pacTBOp kene3a(3+) 3a cueT KOMIUIEKCOOOpa30BaHUS €ro C
XJIOPUJ-MOHAMH, a MOKa3aTeld W3BJICYEHMsI B PacTBOp JIAHTAHOMJIOB HE IpeBbImanu 5%.
Conepsxanue ocdopa B pacTBOpPE TaKkKe CYIIECTBEHHO BBIIIE, YEM I a30THOM KUCIIOTHI.
[Tpu McnoAb30BaHUU CEPHOM KUCIOTHI 00Pa3yIOTCS MAJIOPaCTBOPUMBIE THIAPOKCUCYIb(ATHI.
®a3pl 00pa3oBaHUs TMHUWTA HE HAONIOJACTCs, @ U3BJICUYEHUE B PACTBOP JIAHTAHHUJIOB HE
npesbimaeT 10% s KOHIEHTpAaMU CEpHOM KHUCIOTHI 4 MoJb/i1. CHCTeMBI ¢ a30THOM
KHUCJIOTOM, TEpCIEeKTUBHBIE JUIsl MPAaKTHUYECKOIO HCIOJIb30BaHMs, HCCIIEeOBaHbl 0Oolee
JETAIbHO. YCTaHOBJIEHO, 4TO mpoiiecc obecdochopuBanus mporekaer ¢ oOpazoBaHHEM
rugpokcudocdara xkeneza(3+) (runuuta) Feg(POy4)4(OH)s2H,0, Beiaensiomierocss B
pe3ynbTare peakuuy B BHUJIE KPUCTAIUIMYECKUX OKTA3IPUUECKHX YaCTHIl pa3MepoM 1 MKM.
YacTuipl B 3HAYUTEIBHOW CTENEHM CPOLUEHBI APYT C IPYroM B arjloMeparbl pa3MepoM B
necsaiTkn  MHUKpoH. Haubonee »>¢¢ektuBHO M OBICTPO MPOIECC peanu3yercs mpu
temnepatypax 180-200 °C u Bbime. YcTaHOBIEHO, YTO coepkanue (HocPOpHON KUCITOTHI B
pacTBope B pesyibTaTe MoOXeT ObITh cHmkeHo a0 0,001 mons/m m Hmke. Hurpats
JAaHTaHWJIOB, YypaHa W  TOPUS  YCTOMUMBBI B  YCJIOBHUSIX  THUIPOTEPMAIBHOIO
obechochopuBaHus pacTBOPOB, B OTIMYHME OT HUTPATOB *kene3a(3+), pazmararomuxcs 10
reMaTuTa ¥ a30THOM KHUCIOThl. OCOOEHHOCTH W3Y4YEHHOrOo THAPOTEPMAlIbHOrO Mpolecca
MOTYT OBbITh MCITIOJB30BaHBI JIJIs1 MOBBIIICHUS 3PPEKTUBHOCTH MPSIMOTO a30THOKUCIOTHOTO
BBIIIIEJIAYMBAHUS MOHALUTOBBIX JKEJIE30COJepKallUX pyH, B YaCTHOCTH, UYKTYKOHCKOI'O
PEAKOMETAILHOTO MECTOPOKICHUSI.

e  Xo310roBop c AKIHOHEPHBIM 0011eCTBOM "YEJIIBUHCKHUI
IUHKOBBIN 3ABO/I "ot 08.12.2021 Ne 5/H1P/2021/0905-2021 o Bbmonuenun HUP,
pyKosooumenv — K.X.H., @neimaux U.IO.
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e Xo3moroBop ¢ OOmecTBoOM ¢ OrpaHUYEHHOH  OTBETCTBEHHOCTHIO
«Upkyrckas Hedrsinas kommanus» (OO0 «UHK») na Bemonnenne HUOKP or
28.09.2022 Ne2807/52-02/22, pyxosooumens - 0.x.1. Kyszvmun B.H.

e  Xozgorosop ¢ C®Y Hna Beimonnenne HUP ot 24.10.2022 Ne 344-22/EJ]1 HUP,
pykosooumens - k.x.H. Kanaxun C.H.

4.2 JlaGopaTopusi KATAJIUTHYECKUX NPeBpaLLeHU I
B0O300HOBJISIEMbIX PeCypCcoOB

OCHOBHBLIC HAIPABJCHHA NeATEJILHOCTH JIA00OPATOPUH:

e  Pa3paboTka HOBBIX MOJIXOJOB M HAYYHBIX OCHOB IPUTOTOBJIECHUS 3(PPEKTUBHBIX
KaTaJIM3aTOpOB C HAHOYACTULIAMHU MEPEXOJHBIX METAJUIOB, HAHECEHHBIX Ha IOPUCTHIE
NOJJIOKKH; pa3pabOTKa HOBBIX METOJOB MPHUTOTOBIEHUS TOPUCTBIX  YIJIEPOIHBIX
MaTEepUaIOB U3 IPUPOJHBIX IPAPHUTOB, AaHTPALIMTOB U PACTUTEIBHBIX TTOJTUMEPOB.

e  lccnenoBanue mnpoleccoB MNepepadOTKH YIJIEBOJAOB U JIMTHUHOB B IICHHBIE
XUMHUYECKHE MPOTYKTHI.

KaapoBblii_coOCTaB: BCEro COTPYAHUKOB — 21, U3 HUX HAay4YHBIX COTPYIHHKOB — 16,

WH)XCHEPHO-TEXHUYCCKUX PAOOTHUKOB — 5; JOKTOpPOB HAayK — 3, KaHAWJATOB Hayk — 9;
COTpYIHUKOB 110 39 neT — 7.

IIpu6GopLI 1 000pYVIOBAHUE:

. [Torernmmocrat/raneBanoctar FRA  BIOLOGIC VSP-300 ¢ ycunutenem
MOIITHOCTH | anmapaToM BpAIIAIOIIETOCs TUCKa C KOTBIIOM

. Komrneke BeicokodhexTuBHOM sxuakocTHON XxpoMarorpaduu 1260 Infinity 11
e  KunkoctHslii xpomaTorpad Munuxpom A-02

o VYibrpanentpudyra Hactoiapaas Optima MAX-XP (Beckman, CIIIA)

. MynbTUACTEKTOpPHAS CHUCTEMa Telb-TIPOHUKaIIe Xxpomatorpadguu Agilent
1260 Infinity MDS (Agilent, I'epmanus)

o [Tnanerapunas mukpomenshunia PULVERISETTE 7 premium line (Fritsch,
['epmanus)

o  Jludpaxropmerp X’Pert PRO ¢ nerexropom PIXcel (PANalytical), COY

e  PenrreHopuyopecuentubiii  cnektpomerp Axios Advanced (PANalytical,
Hunepnannsr), COY

e  Peaktopnas cuctema aBroknaBHoro tuma R-201(100 mi) Chem.Re.SYStem
(Pecriyommka Kopest)

o  [lumoTHas HKCTPaKIMOHHAS YCTAHOBKA JUIS MEPepaObOTKU PaCTUTEIHLHOTO CHIPhS
(400 1, 100 °C)

e  Kowmmiekt 0060pynoBaHus i NepepadOoTKU paCTUTEIBHOTO ChIPbs (MOJIOTKOBAS
MOLOT-800 u poropHo-HoxkeBass PM -120 menpHuIBI, BUOpOcenaparop VPM-0,4*2,
BubOporpodot I'P-30, acnuparnmonnas mammaa BC-1)
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IIpoeKTHI M TPAHTLI:

e IIpoekt PH® Ne 21-73-20269 «/Iu3aiin u (PU3NKO-XHMHYECKHE
HCCJIeJOBAHUS HOBBIX HAHOPa3MEPHbLIX HAHOCTPYKTYPHPOBAHHBLIX KaTAJIU3aTOPOB
AJIsl IPOIECCOB MepPepadoTKH PACTUTEIbHBIX MOJMCAXAPUA0B B LIEHHbIe XHMHYeCKHe
NPOAYKTBI», pyKogooumens - 0.x.H., npogh. PAH O.I1. Tapan.

[Ipy BbIMONHEHMH TpPOEKTa pa3paboranbl kuciaoTHele Zr(Nb)-comepxaiiue
HOCHUTEJIM Ha OCHOBE ME30IIOPUCTOTO ME30CTPYKTYpHpOBaHHOro cuwiukata SBA 15 u
oudynkunonanbapie Ru(Ni)-comeprkamye KaTtaiu3aTopbl Ha HX ocHOBe. OTpaboTaHbI
METOAMKH CUHTE3a KaTaau3aTOpPOB, COAEPKAINX 3aKPEIUIEHHBIM HAHOPA3MEPHBIA PYTEHHUU
(0,5; 1; 2 macc. % Ru), aukens (10 macc. % Ni), auodwmit (2,5; 5; 10 macc. % Nb,Os) Ha
Hocurene SBA-135, conepxkaiiem 5 mace. % ZrO,. Hocutenu u kaTaau3aTopbl HCCIIET0BaHbI
KOMILJIEKCOM (UBUKO-XUMHUYECKUX METOJOB: PEHTTEHOBCKOM nudpakiuei,
HU3KOTEeMIlepaTypHOi azacopbuueii a3zota, MK-crnektpockomueil ¢ MonekylamMu 30HJA,
CKaHUPYIOIIEH W MPOCBEYMBAIONIEH 3JEKTPOHHON MHKPOCKOIHMEH BBICOKOTO pa3pellieHus,
PEHTT€HOBCKOM (POTO3JIEKTPOHHOU crieKTpockonuei. [IpoBeneHo KBaHTOBOMEXaHHMYECKOE
MOJICIIMPOBAHNE OKCUIHBIX cucteM, copepxamux ZrO,, Nb,Os Ha moBepxHoctn SBA-15.
Hocutenm wu katanu3aTtopbl HCHBITAHBI B PEAKIHUSAX THAPOJIN3a W THAPUPOBAHUSA
PaCTUTEIBHBIX MOTUCAXaPUJIOB.

CucreMaTH4eCKd HCCIENOBAaHO BIHWSHHE KOJIMYECTBA ULUPKOHUS Ha Zr-
COJIEpXKAIlMX HOCHUTENSAX Ha MPOLECC THAPOJIU3a TEeMHULEIUII0N03. YCTAaHOBIEHO, YTO
TEMIIEpaTypa PEaKIUu THAPOJIM3a OKAa3bIBAeT BIHUSHUE, KaK Ha CKOPOCTh 0Opa3oBaHUs
KOHEUYHBIX NPOJYKTOB, TAK U HAa CEJEKTHUBHOCThH IMpolecca. AKTUBHOCTh KaTalu3aTOPOB,
MOJIYUEHHBIX METOJIOM COKOHJIEHCAluu, yBenuuuBaeTcs B pany: 20%Zr-SBA-15<15%Zr-
SBA-15<10%Zr-SBA-15<5%Zr-SBA-15 ¢ yBennueHHWEeM KHUCIOTHOCTH M CHUXCHHEM
pHTH3-

Hocurenu, nonydeHHble COKOHJIEHCAlMEH, MOKa3aldu OOJbLIYI0 aKTUBHOCTH B
ruapoiuze  apaOWHOTallakTaHa TI0 CPAaBHEHUI0 C  HOCUTEISIMH,  TOJYYCHHBIMU
UMIIpETHUPOBaHUEM (BBIXOJT MOHOcaxapuaoB cocTaBiseT >50 macc. %). B peakuun
TUIPOJIM3a KCUJIaHA BBICOKAs TEMIIEpaTypa CHUXKAET BBIXOJ [EIEBOr0 MPOAYKTa (KCHUIIO3bI)
1 MHTCHCU(UIIUPYET PEaKIMIO JeTHApaTauu ¢ oOpazoBanneM Gypdyposia u JIeBYyJIHMHOBOU
KHUCIIOTHI B IPUCYTCTBUM KaTanuzatopa 5%Zr-SBA-15. Hanecenue Hnobus Ha 5%Zr- SBA-
15 He oka3bIBaeT CYIIECTBEHHOI'O BJIMSIHUSI HAa KaTAJIMTHYECKYIO aKTUBHOCTH B IMPOIECCE
TUAPOIN3a KCUaHa.

[TpoBeneHo cucTeMaTHUeCKOe MCCIeI0BaHUE BIMSHUS COJEp’KaHUs MeTasla Ha
MpOLIeCC TUJIPUPOBAHUS PACTUTEIBHBIX KCUJIO3bI C HCIOJb30BAHUEM CEPUU KaTaIM3aTOPOB
¢ paznuuHbIM cofepkanuem pytenus (0,5; 1 u 2 macc. %) Ha 5%Zr-SBA-15. AKTUBHOCTH
KaTaJnu3aTOpOB 3aBUCUT OT MPUPObl HAHECEHHOTO METaJljIa U OT KOJIMYECTBA HAHECEHHOTO
metaia (0,5<1<2 macc. % Ru). Karanuzaropsl, coaepxaiire Ru, moka3siBatoT 0OJIbIIYIO
aKTUBHOCTh, 4eM Ni-coaepkanuii karanuzaTop. HaumOoblIyr0 aKTUBHOCTH MPOSBHII
KaranuzaTop, coaepxamuit 2% Ru.

OnHocTaANITHBIM npoiiecc TUAPOIU3A-TUIPUPOBAHUS FeMULIEIUTION03
JUMUTHPYETCS Pa3IokKEHUEM Tojucaxapuaa 10 MOHOMEpoB. B oaHOcTaauitHOM Mpoliecce
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NOJIyYEHUs KCWINTA M3 PACTUTEIBHOrO TNojucaxapuja (KCuiaHa) B IHPUCYTCTBUU
katanu3aropoB  0,5%Ru/5%Zr-SBA-15 10%Ni/5%Zr-SBA-15 He ymamoch AOCTHYb
BBICOKOTO BBIXOJla LI€JIEBOTO TpojaykTa. [loBblllieHHEe TemmepaTypbl Ipolecca yCKOpseT
o0pa3oBaHuE€ KCHWJIO3bI, OJIHAKO MPUBOIUT K JAJbHEUIIMM MPEBPAIICHUAM KCUJIUTA, YTO
HEraTUBHO CKa3bIBAa€TCS HA BBIXOJE LEJIEBOro NpoAykTa. lloHuWkeHue Temmneparypsl
3aMeJUIsIeT TUAPOIIN3 C 00pa3oBaHUEM MOHOCAXapuaa, CHUXKask BHIXOJ] KCUIIHTA.

B xone kBaHTOBOMEXaHMYECKOIO0 MOJEIMPOBAHUSA OKCHIHBIX CHUCTEM, cojepkamux ZrO,,
Nb,Os na SBA-15, ompesencHbl CTPYKTYpHBIC XapaKTEPHCTUKH IMOBEPXHOCTHBIX (a3
okcuaoB  d-metammoB(M) - mapaMeTphl  TPaHCISALUOHHBIX — SYEEK, HaJIW4YUE B
KOOpJMHAIIMOHHBIX c(epax aToMOB M OT 4YeThIpex 1O CEMH aTOMOB KHCIOpPOAA,
XapaKTepUCTUYHbIE T€OMETPUUECKHE MapamMeTpbl KOOPAMHALMOHHBIX chep aToMoB M —
paccTosiHUA 10 aTOMOB TEPMHHAJIBHBIX U MOCTHUKOBBIX O, aToMOB O T'MAPOKCUIIBHBIX U -
OSi rpynn (pacnpeneneHHbIX B uHTepBaie 175 — 223 nm. OnpeneneHa cpaBHUTENbHAs CHIIa
Pa3JIMYHBIX KHUCJOTHBIX IIEHTPOB MO PHEPTHSAM peakluu ¢ MoJieKynoi ocHoBaHus MeCN,
opencrenoBckux (E=0,2-0,6 »B) wu mwtoucosckux (E=0,1-1,5 »5B). Omnpenenena
YCTOWYMBOCTH (Pa3 ¢ HU3KO-KOOPAMHUPOBAHHBIMU aTOMaMH d-METaJIJIOB K 3alOJHEHUIO UX
koopauHaimonHbeix chep OH rpynnamu B xone peakuuu ¢ mojekynamu Boasl (E=0,03-1,6
aB).

e Ilpoekt POD®U Ne 20-03-00636 (a) «@yHaamMeHTAJbHbIE OCHOBBI JHM3aiiHa
HAHOCTPYKTYPHPOBAHHBIX TBEPABbIX KATAJIU3aTOPOB KOHBEPCUM JIEBYJIHMHOBOM
KHCJIOTHI B TraMMa-BaJepPOJAKTOH M KaTAJUTHYECKHX IPOLECCOB HA HX OCHOBE),
pyKogooumens - 0.x.H., npog. PAH O.I1. Tapan.

[lenpto mpoekTa siBisIach pa3paboTka GyHIaAMEHTAIbHBIX HAYYHBIX OCHOB JU3aifiHa
HAaHOCTPYKTYPUPOBAHHBIX  TBEPABIX  KaTajau3aTOpoB JJi1  IPOLIECCOB  KOHBEPCUU
neBynuHoBoil kucioTel (JIK) B ramma-aneponakton (I'BJI), a Taxke KaTalUTHUECKUX
MPOLIECCOB Ha OCHOBE 3TUX KaTaJIU3aTOPOB.

[TpoBenena pa3paboTka Hanbosiee MEPCIEKTUBHBIX KaTATUTHUECKUX CHUCTEM CHHTE3a
ramma-asieposiaktoHa (I'BJI) u3 neBynmuHoBo# kucnothl (JIK), cpemu KOTOpPBIX MOXKHO
BBIICNIUTh CEPUI0 PYTEHUEBBIX KAaTaJM3aTOPOB Ha OCHOBE YIVIEPOJHBIX MaTepHaOB
Cubynut u CMK-3, cepuro bumerauimyeckux katanmzaropoB NiMo-SiO,, a Takxke ceputo
Me30nopucThIX ZrO,-coepiKaliux KaTaau3aTopoB.

AkTHBHOCTH Ru cozaepXkamux KaTaau3aTopoB, IMPUTOTOBIEHHBIX Ha OCHOBE
yraepogHoro marepuana Cubynut-4 u CMK -3 cpaBHMMa Wi NpPEeBOCXOJUT aKTUBHOCTH
ayymmmx Ru  comepxammx KaTtaau3aToOpoB, HCCIENOBAHHBIX B PEAKIUH  MPSIMOTO
rugpupoBanus JIK go I'BJI. Ha oboux cepusix karaau3aTOpoB B BOJHOHN Cpele yIanocCh
nonyunuth BbixoJ ['BJI OGmuskuit k makcumanbHoMy (99-100 momn.%). 3unauenus TOF
NPUTOTOBIIEHHBIX KaTajiu3aTOpoB B peakiuu mnpsmoro ruapupoBanus JIK no T'BJI
cocraBmsmor  1229-5503  uw™ Karammzarop 3RS obOmagaer  MakcUMalIbHOM
MPOU3BOJIUTENBHOCTBIO, CPEAM MU3BECTHBIX M3 jutepaTypsl (cBbime 15,9 r I'BJI/r Kar) u
MOKET OBITh HCIIOJIb30BaH MHOI'OKPaTHO, 0€3 3aMETHOW IIOTEPU AaKTHUBHOCTH M, KakK
clelcTBUE, Karanu3aTtopbl ¢ Ha ocHoBe YM Cubynut-4 u CMK-3, moryr ObITh
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NPEIJIOKEHBl I Ppa3pabO0TKU MPOMBIIUICHHBIX TPOIECCOB MPSIMOTO THIPHUPOBAHUS
JIEBYJIMHOBOM KHCIIOTHI JI0 Y-BajepOIaKTOHA.

AXTHBHOCTh CepuM KaTanu3aTopoB NiMo-SiO, NpUroToBICHHBIX IO 30Jb-TENb
TEXHOJIOTMM CpaBHUMa WJIM MPEBOCXOJUT aKTUBHOCTh Jydmux Ni colepxamiux
KAaTaJIN3aTOPOB, HCCIENOBAHHBIX B peakuuu npsmoro ruapuposanus JIK mo I'BJI
Monomertammndeckuii Ni-SiO, obecrneunBaeT koaudecTBeHHBINH Bbixox I'BJI yxxe Ha 105
MUHYTaxX MPOBEIACHUS PEAKIUU B OTHOCUTEIBHO MSTKHX, 1O CPaBHEHUIO C IPYTUMHU
KATAIUTUYECKUMU CUCTEME Ha OCHOBE HUKEJNs, ycnoBUsIX. [IoMMMO BBICOKOW aKTHBHOCTH,
KaTaJu3aTopbl CEPUU IOKA3aJIM BBICOKYIO CTa0MIBHOCTh. CpaBHUTENBHO HEOOJbIIAs
nobaBka Mo B kosmmuectBe 3 Mmacc.% (Nig7Mo03-SiO,) moxker 3pdeKTHBHO CHU3HTH
BbIenaunBanue Ni B 3,6 paza ¥ MPUBOJAUT JIMIIb K HE3HAYUTEIBHOMY MAJCHHUIO BBIXOJA
I'BJI. Hecmotpst Ha TO, uro MoHometayuindeckuii Ni-SiO, mpoaemMoHcTpupoBan 0Oosee
BBICOKOE BhIIIenaunBanue Ni mo cpaBHeHuto ¢ cepueit NiyMo,-SiO,, nasenne akTHBHOCTH
He ObUT0 OOHapyxeHo B TeueHue 3 1ukioB mnpu 160 °C, a xonudectBeHHBINH Bhixon ['BJI
ObLT JOoCTUTHYT B TeueHue 105 muH.

AkTUBHOCTh cepuu ZrO,-coAeprKalllux KaTadu3aTOpOB HAa OCHOBE ME30IMOPHUCTOTrO
cunukara SBA-15 He ycTynaeT U3BECTHBIM KaTallu3aToOpaM MEPEHOca BOJOPO/ia B IIpoliecce
nosydenuss ['BJI u3 JIK. I Me30mopucThIX Zr-coAepKamnux KOMIIO3UTHBIX CHUCTEM Ha
ocHoBe SBA-15 mapamerpaMu, ONpeAeisIONIMMH KATAIUTHUYECKUE CBOMCTBA, SBISIOTCS
COJIep)KaHUE IUPKOHUS U KUCJIOTHOCTh KaTanu3atopa. [loBblllieHrne colepkaHus IUPKOHUS
NPUBOJUT K YMEHBIICHHIO OOIIeH KHCIOTHOCTH KaTajau3aTropa, 4TO BJeYeT 3a coOou
CHI)KCHHE CKOPOCTH KOHBEPCHUHU CyOcTpaTa M YBETMYCHHE CEJIEKTMBHOCTHU Ipoliecca o -
BajieposiakTony. Makcumanbhbiii Beixosl I'BJI coctaBun 94 mon.% (190°C, 120 muH.) Ha
KaTajlnu3aTope, MOJy4eHHOM METOJOM JBYKPAaTHOI'O MOCIOWHOIO HAHECEHUs] LUPKOHHUS Ha
ME30IMOPUCTYIO CUIIMKATHYIO MaTPUILY.

AKTHUBHOCTh MacCUBHBIX Zr(O; o0Ka3ajloch HECKOJBKO HHMXKE, a BBIXOIbl Y-
BaJIEPOJIAKTOHA 3HAYUTEIbHO HUXKE, YEM JIJIS1 ME30TIOPUCTHIX KOMITIO3UTHBIX KaTaJIU3aTOPOB.
Maxkcumaneubii  Beixoa I'BJI cocraBun 50 mom.% (190°C, 195 wmun.) mia ZrO,
MOHOKJIMHHON MOAN(UKAIIH.

IIpy BBINOJIHEHUU JAHHOTO MPOEKTA MPUMEHEH CUCTEMATUYECKUM MOAXO0M] K AU3ANHY
KaTaJIn3aTOPOB M U3YYEHUIO ()aKTOPOB, BIUSAIONINX Ha CEJICKTUBHOE 00Opa30BaHUE IE€JIEBOTO
MpoJlyTa Y-BaJIEPONAKTOHA. B pe3yJdbTaTe 4Yero OBUIM TMOJyYeHBl BBIXOIBI IEJIEBOTO
MPOJIYKTa, COOTBETCTBYIOIINE MUPOBOMY YPOBHIO.

e  Ilpoexkt POD®U Ne 20-43-242906 (p_mk) «Pa3padoTka ¢gyHIaMeHTATbHBIX
HAYYHBIX OCHOB JKOJIOTHYECKH YHCTOH TEPMOKATAJIUTUYECKOH TmepepadoTKu
KOPOJAPEBECHBIX OTXO0J0B MHUXThI, 3aPa’KEHHbIX KOPHEBBIMM H CTBOJOBBIMH
NaTOreHAMH, B MPOAYKTHI € BBICOKOI 100aBJEHHOH CTOMMOCTBIO», PYKOBOOUMENb -
k.x.H. FO.H. Manap.

Brnepsrie pazpaboTaHa METOJIMKA CTYIEHYATOTO BBIJCICHHUS YKCTPAKTHUBHBIX BEIIECTB
u3 Kopel muxThl (Abies Sibirica) kak HCXOJHOW, TaKk M TIOPAKEHHOW CTBOJOBBIMU
NaTOreHaMHu. YCTaHOBJIEHO, YTO BBIXOJ JSKCTPAKTUBHBIX CMOJIUCTBIX BEIIECTB U3
nopaxeHHo! Kopsl cHuxkaetcs ¢ 13,4 1o 8,8%. CoctaB HeOMbUIIEMOM (HpaKIIUU CMOJIUCTHIX
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BemecTB m3ydeH merogoM ['X-MC. B momydeHHBIX 3KCTpakTax uaeHtudumupoBano 40
BEILIECTB, cojiepkaHue Oosiee 15 u3 koTophix cocrtaBisieT cBbime 1%. OCHOBHBIMU
KOMIIOHEHTaMH JKCTpakToB (~20 Macc.%) SBISIOTCS SMHUMAaHOON U [-CUTOCTEPHH.
HccnenoBano BIMSHHUE MPOAOIKUTEIBHOCTH SKCTPAKIIMU STUIIOBBIM CHUPTOM Ha BBIXOJ
nyOminbHBIX BemlecTB. [lomydeHHble pe3ynbTaThl COCTaBHIIM I UCXOJIHOTO o0Opa3la Kopbl
muxtel — 11,51%, a mns nopaxkeHHoM Kopbl muUXThl — 5,5 %. CormacHo nanHeiM NK-
CHEKTPOCKOINHUH, yOWJIbHBIE BEIIECTBA IPEJCTABICHbl B OCHOBHOM MOJH(EHOIAMU C
HE3HAUMTENIbHBIMM TPUMECSIMU ApYrux BemiecTB. lIpoBenena ontumuszanus mnpouecca
OKCTPAKIUU U3 KOpbl pazbaBieHHbIM pacTBopoM HCl 00pa3inoB Kopel MEKTHHOBBIX
BELIECTB, MAaKCHUMAaJIbHBIM BBIXOA KOTOPbIX Aocturaer 8,5%. MK-crnekTpbl moigydeHHBIX
NEKTUHOB MMEIOT XapaKTEPUCTUYHBIM HA0Op KOJIeOaHMH, MPUCYIIUX MEKTUHAM U3 JAPYTUX
VCTOYHUKOB U PA3JIMYaIOTCS HE3HAUUTEIBHO.

BrnepBsie uccienoBan mpoiecc TEPMUIECKON IKCTPAKIIUU KOPBI TUXTHI C TTOJTyYEHUEM
ATaHOJ-TUTHUHA. [loka3aHo, YTO ONTUMAJNBHBIMH YCIOBUAMH, O0OECIIEUHBAIOIIUMU
MaKCUMAaJIbHBIN BBIXOJI LIEJIEBOTO IPOAYKTA, ABISAIOTCS: BpeMs 4,5 yaca, Temmeparypa 184,2
°C u copepxaHUE CHUpPTa B BOJHO-3TaHOJIBHOM pactBope 70,5%. JIurHouemton03HbIi
OCTaTOK IIOCJI€ BBIIEJICHUS] SKCTPAKTUBHBIX BEIIECTB M OPraHOCOJIBLBEHTHOI'O JIMTHUHA
UCIIOJIb30BaH B KA4eCTBE MCTOYHUKA YTJIEPOJHOTO THUTAHUS MAaKPOCKOMUUYECKUX
OasumuanbHbIx rpubo: Cyr 2-16 Trametes versicolor (L.) Lloyd,, GL3-16 A Ganoderma
lucidum (Curtis) P. Karst., Fp5-16 Fomitopsis pinicola (Sw.) P. Karst. B Teuenne 18 cyTok.
[IpoBeneHHOE HCClIEIOBAaHUE I[OKA3aJl0 BO3MOXKHOCTh  OMOJIOTMYECKOM KOHBEpPCUU
UCCIIEIyeMBIX CYOCTpaToOB OBICTPOPACTYHIMMH INTaMMaMu Oa3uJuadbHBIX TPHOOB,
00J1a/1a10IIMUX IUPOKUM CHEKTPOM JIMTHOIUTHUECKUX U LEJUTIOJIOIUTUYECKUX (PEPMEHTOB, C
MOTEHIIMATLHOW BO3MOKHOCTHIO TIOJTyUEHHUS KOPMOBOTO O€ITKOBO-YTIIEBOJHOTO MPOIYKTA.

Mertonom miponutku Hocutenss SBA-15 mo BraroeMkocTd U Mo M30BITKY PacTBOPOM
rentamoninoata aMMouust (NH,)eM070,4°4H,0O mosrydeHsl KaTannu3aTophl ¢ COACpKaHHEM
5 macc. % Mo. B kadecTBe pacTBOpPHUTEISI WCIOJIb30BAIU JAUCTUIIMPOBAHHYIO BOJAY C
BBE/ICHMEM HECKOJIBKUX Kallellb COJSIHOM KHUCIIOThI; BOJHBIN pacTBOP COJSHOM KUCIOTHI 1:1,
BOJIHBIM pacTBOpP JTUMOHHON KHCIIOTHI MIPH TMOJAJIEPKAHUU COOTHOIICHUS (MOJIb) TUMOHHAs
kucnora: Mo, paBuoMm 1:1. Ilocie mpomuTKH TOTyYeHHBIE OOpAa3Ibl BBIJICPKUBATU B
TeUeHHWe He MEHee 12 4 Ha BO3[yXe MPH KOMHATHOW TeMmIepaType, a 3aTeM CYIIWIA TpU
temneparype 80°C B Teuenue 12 u. Janee oOpasibl mpokaauBaiy npu temmeparype 500 °C
B TeueHune 12 4 mpu ckopoctu mombema temmneparypsl 10 °C/mun. [l Bcex o0pasiioB
KaTaJu3aToOpoOB ONpeNeeHbl CTPYKTYpHbIE XapaKTEPUCTUKHU: IUJIOAAb MOBEPXHOCTH,
00BeM Makpo- 1 Me3omop. [lomydennbie 00pa3Iibl HCCIe0BANIN B MPOIIECCaX THAPUPOBAHUS
KOpbl TUXTHI, MOPAXXEHHON TMAaTOreHaMH, a TaKXKe HJTAHOJUIMTHUHA KOPbI MHUXTHI.
Y CTaHOBIIEHO, YTO MAaKCUMAJIBHBIN BBIXO/I JKUJIKUX MPOTYKTOB JOCTUTACTCS MPU KOHBEPCUH
ATAHOJUIUTHUHA KOPbI NUXTHI, NMOPAKEHHON mnartoreHamu, U gocturaet 67%. IlpogykTs
TEPMOKOHBEPCUM TIPEACTABICHBI B OCHOBHOM IIPOM3BOJHBIMU TBaskoja, B YaCTHOCTH
IIPONIEHUIITBAsIKOJIOM.

BnepsBeie u3ydeHO BIMSHME OCHOBAaHMHM pPA3HOM OCHOBHOCTM Ha IIPOLECC
cynb(daTtupoBaHusl JIMTHUHA W colep)kaHue cepbl B mpoaykre. Haunbonee sddextuBHas
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3aMeHa THAPOKCHIBHBIX TPYIN B JIMTHUHE Ha Cyiab(daTHbIe HAONIOAaIach B MPUCYTCTBUU
MOYEBMHBI. Pa3nuuHble anpoOTOHHBIE PACTBOPUTENN ObUIM HCCIENOBAaHbl KaK Cpeabl IS
IOPOBEACHUS PEAaKUUH CyabhaTHpOBaHUs C CyIb(HaMHUHOBON KHUCIOTOH B NPUCYTCTBUU
MOYEBMHBI. BBIIO MOKa3aHO, YTO ONTUMAJbHBIE YCIOBUS AJI BBLACICHUS U MOJTyYEHUS
MaKCHUMAaJIbHOTO COJEPKaHUs CEPbl B MPOAYKTE 00ECIEUNBAIOTCA IPU UCIIOJIb30BaHUM 1,4-
JIMOKCaHa.

[Ipemnoxena Monudukanus TUrHUHA CYIb()aMUHOBOM KHCIIOTOM C MCIOJIb30BAaHUEM
TBEPJIbIX KaTalnu3aTopoB. B kauecTBe TBEpAbIX KaTaJIN3aTOPOB CYIb(PaTUPOBAHUS JIUTHUHA
U3y4YEHBl: MOAU(PHUIMPOBAHHBIE YIJIEPOJHbIE KaTaau3aTOphl (C KUCIOTHBIMM LIEHTpaMH), a
TaK)K€ OKCUJbl TUTAHA U ATIOMUHUS. DJIEMEHTHBIM aHAJIN30M MOKa3aHO, YTO MaKCUMaIbHOE
conepxkanue cepsl (16,5 macc. %) gocturaercs HpHU HCIOJIB30BaHUU KaTalnu3aropa
Cubynurt-4®, oxucnensnoro npu 400°C.

Bxntouenue cynb@aTHOW Ipynmbl B CTPYKTYpPY JUTHUHA MOATBEPKIEHO JIaHHBIMHU
NK- u AMP-cniekTpocKonumu.

[To pesynbraram BbImodHEHHBIX B 2021-2022 r. uccinenoBaHuil omyOJIMKOBaHO S
CTaTeu.

e TIIpoekt Ne FWES-2019-0009 «W3yuenne BIMSHUS CTPOEHUSI PACTEHUS HA
dpdexTuBHOCTL oTOocHHTe3a», coBmecTHO ¢ KpacHUUCX, pykosooumens — 0.x.H.,
npogp. PAH O.Il. Tapan, ucnornumenu - x.m.H. E.B. Benpuxoea, M.IO. benawi, A.A.
Cobones.

[lenp uccnenoBaHUN - MOJYyYEHUE HA OCHOBE OCHHOBBIX ONWJIOK I'PaHYJIMPOBAHHBIX
yIoOpeHui, coaepX amMx aMMHAYHYI0  CEIUTpY, H3Y4eHHEe UX CBOMCTB U
POCTOCTUMYJIUPYIOLIErOo JACHCTBUS HAa MPOAYKTUBHOCTH SIPOBOM IIIEHUIBI COpTa
«Kpacnosipckas 12». [Ipennosxken cnoco0 mojydeHus: a3oTcoepxkaniux ynoopenuit (15.4 —
16.1 macc.% a3oTa) Ha OCHOBE OIMWJIOK OCHHBI, BKJIOYAIOUIUN MX TMPOMHUTKY BOJHBIM
pacTBOpOM aMMHA4YHOM CEJIUTPBl M ToOcieAymwollee rpaHynupoBaHue. IlokazaHo, 4To
IpaHyJIHpPOBaHUE MPHU OMPECICHHBIX YCIOBUAX (BIaXKHOCTh MPOMUTAHHBIX ONMUIIOK 12 - 16
%, Temneparypa mporecca 85 — 90 °C) mosBonser moiydarh TPaHyjbl ¢ MEXaHUYECKOM
MPOYHOCTHIO HE MeHee 98,5 % u u36exaTh TepMOpPa3I0KEHUSI AaMMUAYHON CEITUTPHI.

YcranoBieHa 3(QQGEKTUBHOCTh NPUMEHEHMs TNpeABapUTEIbHON 00pabOTKH OMUIOK
ocunbl 1,0 % BomueiM pactBopom NaOH (MommdumupoBaHHBIE ONMWIKH), MPUBOISAIICH K
YBEJIMUEHUIO UX BIAro€MKOCTH B 1,3 pa3a mo CpaBHEHMIO C MCXOAHBIMU OINUIIKAMHU 32 CUET
Pa3BUTHSI TIOPUCTON CTPYKTYPHI U YMEHBILICHUIO COACPKAHUS MOIM(EHONbHBIX BEIIECTB B 4
paza. I[Ipumenenme MoaM(UUIMPOBAHHBIX OMMJIOK MPUBOIUT K YBEIWYCHHIO HACBHITHOM
IUIOTHOCTHU TPaHyJIMPOBAHHOIO yaoOpeHus Ha 15,8 % mo cpaBHeHHIO ¢ ynoOpeHHEM Ha
OCHOBE MCXOJHBIX OMMJIOK, HO HE BIUSET HAa MPOYHOCTH rpaHyn (tadi. 1).

Tabmuna 1. XapakTepHCTUKM a30TCOJEP)KAIIMX T'PaHYJIMPOBAaHHBIX YAOOpEHHH Ha
ocHOBe UCXOHBIX (AI'Y-1) u MmonudunmnpoBanubix (AI'Y-2) onuiiok OCUHBI

ITokazaTenu AI'Y-1 AT'Y-2
JuameTp rpanyi, Mm 52-55 47 -5,2
JlnuHa rpaHyI1, MM 9,6 -11,7 12,4 - 14,8
Haceimaas IJIOTHOCTD, 365,0 4225
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1“/le3

Mexannyeckasi IpOYHOCTb,

% 98,5 98,6
OCA)OI[er(aHHe a3ora, macc. 15.42 16,07

YCTaHOBJIEHO, UTO COJEp’KaHWE a30Ta B OMWJIKAX JJI TPaHYJIMPOBAHUS HE JOJHKHO
npeBbimath 16,5 - 17,0 macc.%. B mpoTuBHOM ciiydae mpoOUCXOAMIO UX CAMOBO3TOPAHHE B
npouecce rpanyiupoBanusa. CpaBHEHHE JAHHBIX MO COACPXKAHUIO a30Ta B OMWIKAX J10
IPaHYJIUPOBAHUS U B MONTYYEHHBIX ya00peHusx BoisaBmwiIo ero motepu (0,63 u 0,24 macc.%
IpU TPAHYJIUPOBAHUU A30TCOJACPNKAIIMX MCXOAHBIX U MOJUPUIUPOBAHHBIX OIMIIOK,
cooTBeTCTBeHHO). CyIIeCTBEHHO MEHbIIME TOTEPH a30Ta TMpU TPaHYIUPOBAHUU
MOAUGUIIUPOBAHHBIX OMUJIOK OOYCJIOBJICHBI 0oJiee PaBHOMEPHBIM pachpeelieHueM
aMMMAaYHOW CETUTpPhl B MX CTpyKType. llonmydeHHbIe a3oTcomepikaiiue yaoOpeHHs Ha
OCHOBE UCXOJHBIX M MOAM(PHUIIMPOBAHHBIX OMHIIOK M3Y4YE€HBI METOJOM PEHTTeHO(a30BOTO
ananu3za (puc. 1).
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Pucynox — udpakrorpammsl a30TcoaepKaimux yaoOpeHUl Ha OCHOBE MCXOIHBIX
OMMWJIOK OCHHBI (a) 1 ook nocie oopadotku 1,0 mace.% NaOH (6).

Ha mudpakrorpammax ynoOpeHuil uASHTUPHUIMPOBAHBI THKH, CBOWCTBEHHbBIE
aMMHadHOW cenuTpe. Takum o0pa3om, BHIOpaHHBIC YCIOBHUS TPaHYJIUPOBAHUS TO3BOJISIOT
n30eKaTh TEPMOPA3I0KECHHUS OCHOBHOM YaCTH aMMHAYHOW CEUTPHI.

Ha ocHOBE MCXOAHBIX ¥ MOJU(PHUIIMPOBAHHBIX OMUJIOK OCHHBI OBIJIO MPUTOTOBJICHO I10
5 Kr asoTcoiepXkamuxX TpPaHYyJIUPOBAHHBIX yHOOpPSHHWU [UIS TIPOBEIEHHUS TIOJEBBIX
ucnelTannii B KpacHUMCX no BelpamumBanuio mmeHunsl copra «KpacHosipckas 12».
[IpumeHeHne TrpaHyIUPOBAHHBIX YIOOpeHHH W3 MOAM(PHUIMPOBAHHBIX OMHIOK TMpHU
BBIPAIIMBAHNYN MIICHUIBI TIO3BOJIMIIO YBEIHYUTh YpOKaWHOCTh KyJibTyphl Ha 0,9 T/ra, a
yIoOpeHre M3 MCXOIHBIX OMWIOK OCcHMHBI — Ha 0,4 T/ra Mo CpaBHEHHIO C HEYAOOPEHHBIM
(OHOM, YTO CBUICTEIHCTBYET O MEPCIICKTUBHOCTH MX MPUMEHEHHSI B arpapHOi 00JIacTH.
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Ipoext KpacHUUCX FWES-2021-0023 «®otokaranus», pykogooumens -
0.x.H., npo. O.Il. Tapan, ucnornumenv — k.x.H. T.A. Kenosa.

HanorpyOuatele i€k  T10,  ObBUTM  TONYYEHBI  DIIEKTPOXUMHYECKUM
aHOJMPOBAHUEM THUTAHOBOU (OJIBIM BO (TOPUACOJAEPKALIEM SJIEKTPOIUTE, AKTUBAIHIO
o0pa3lioB  MPOBOJIMIM  METOJOM LUKIWYecKod  BoibTammnepomerpun (LIBA) wu
BBICOKOTEMIIEPATYPHBIM THIpHpoBaHueM B atMocdepe H,. BoccranoBurtenbnas o6paboTka
OPUBOJUT K CYIIECTBEHHOMY pOCTY (OTOIIEKTPOXUMHUYECKOW aKTHUBHOCTH B PEAKIUU
pa3nokeHuss Boabl. [lmoTHOCTH  (pOTOTOKA  yBENMUYMBAETCS MO  CPaBHEHHIO C
HeoOpaboTaHHBIM OOpa3noM OT 2 a0 14 pa3 B 3aBUCMMOCTH OT A W MPHUIOKEHHOTO
NOTEHITHANIA.

AKTHBAIMS MPUBOAUT K YBEITUUYCHUIO SJIEKTPOHHONU MPOBOAMMOCTH (POTOAHOOB, YTO
CIOCOOCTBYET YBEIMYCHHIO CKOPOCTH TIEPEHOCA 3apsOB, CHIDKCHUIO PEKOMOWHAIUU
AIIEKTPOHHO-ABIPOYHBIX TAp, M, KaK CJICACTBUE, YBEIUYCHHIO (POTOAKTHBHOCTH. Briepsrie
MOKAa3aHO, YTO METOJ| IMKIMYECKOW BOJIBTAMIIEPOMETPUU MOXKET OBITh 3(PPEKTUBHBIM
crocoO0OM  yBelMHUYeHHS (POTOIICKTPOXUMUYECCKOH AaKTUBHOCTH HaHOoIuieHoK 110, B
npoIiecce Pas3IoKeHUs BOJBI.

e  Xozgorosop ¢ OO0 "Cge3a Jlec"or 07.10.2021 Ne2708/2021 o BbINOTHEHUHU
HUP, pykosooumenv — 0.x.1., npogh. PAH O.11. Tapan.

e  Xoszgorosop ¢ CO PAH or 15.08.2022 Ne 223-EI1-2022-66/82, pykosooumenv —
0.x.H., npogpeccop PAH O.11. Tapan

4.3 JlaGopaTopusi KATAJUTHYECKHUX NPeBPALIEeHUH MAIbIX MOJIEKYJI

OCHOBHBIE HalIpaABJICHUA ACATCJIbHOCTH .]IaﬁopaTODI/II/I: ACATCIIbBHOCTD

1a0opaTOpUM HaIpaBlieHAa Ha pelleHue (yHIaMEHTaIbHBIX, MOUCKOBBIX M MPUKIIAJHBIX
HAy4YHO-MCCIEAOBATENbCKUX Mpo0ieM B 00JIACTH KOMIUJIEKCHOTO H3BJICUEHUS! LIEJIEBBIX
NPOAYKTOB W3 TIOJTMKOMIIOHEHTHOTO CBIPhs, (DOPMHUPOBAHHS HOBBIX ()YHKIIMOHAIBHBIX
MHUKpOc(epruecKuX U KOMITO3UTHBIX MaTEpPHaJIOB ¢ 3aJlaHHBIMH cBoicTBaMu. B 2022 romy
pelanuck cienyroume 3a1auu:

e  pa3paboTKa HOBBIX XMMHKO-TEXHOJIOTMYECKUX IMPOLIECCOB YTHJIN3ALUU OTXOJIOB
YTOJIBHBIX 3JIEKTPOCTAHIMH, BKIIOYAIOMINX KOMIUIEKCHOE M3BIICYEHUE U3 HYHEPreTUYECKHX
301 TMEPEMEHHOr0 COCTaBa MHMKPOCHEpPUUYECKUX MPOAYKTOB TIOCTOSIHHOIO COCTaBa U
Mopdooruy;

e  pa3paboTKa HAyYHBIX OCHOB MOJYyYEHHS HOBBIX ()YHKIIMOHATBHBIX MaTCPHAIIOB C
3aJJaHHBIMH CBOMCTBaMM JJIs1 pa3IMYHBIX oOOJacTeid NPUMEHEHHS, B TOM 4YHCIE
3(pPEKTUBHBIX KaTaIM3aTOPOB OKHUCIUTEIBHOTO TPEBpallleHUus MeTaHa; MeMOpaHHBIX
MaTepHaJIOB /ISl BBICOKO()()EKTHBHOTO pa3/ieleHUsT Ta30BbIX CMeCei; MUKpOCHEepUIeCKIX
aIcCOpPOIIMOHHO aKTUBHBIX CHUCTEM JUIS M3BJICYCHUS M3 BOAHBIX Cpell KATHOHOB TOKCHYHBIX
METAJUIOB; KEPAMHUYECKUX U KOMITO3UTHBIX MaTEPHAIOB BHICOKOW TPOYHOCTH.

KaapoBblii_cocTaB: BCEro COTPYAHUKOB — 23, U3 HUX HAYYHBIX COTPYIHUKOB — 14,
WH)KEHEPHO-TEXHHYECKUX PabOTHUKOB — 9; JHOKTOPOB HayK — 2, KaHIUJATOB HAayK — 7,
coTpyaHuKoB 110 39 net — 6.
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IIpu6opLI 1 000pYVIOBAHUE:

e  MHoropyHKIMOHAIbHAS ycranoBka  Hosokawa  Alpine MPA c
knaccudukaropom (I'epmanus)

e  VcraHOBKa BO3AYIIHO-CUTOBOTO mpocenBanus Alpine e200LS (Hosokawa
Alpine, I'epmanms)

e  MHorovactoTHbIM cuToBBIN aHanmu3arop MSA-W/D-200 (Kroosh Technologies,
N3panib)

e  Anammszarop vactui Analysette 22 MicroTec plus (Fritsch, ['epmanus)

e  Anammszarop nadoparopubiiit NOVA-3200 ("Quantachrome Instruments", CILIA)

e  AmnamuTHueckas npoceuBaroinas mamuHa AS 450 control (Retsch, I'epmanus)

e Cucrema i ompeeNieHUs] TUIOMIATN TTOBEPXHOCTH W M3MEPEHHUS MOPUCTOCTH
TBepAbIX MatepuanoB ASAP 2020 (Micromeritics, CIIIA)

e [Iporounasi kKaTaJuTHYECKash YCTAHOBKA CO BCTPOCHHBIM XPOMAaTOTpadUIECKUM
anammzatopom BI-CATflow 4.2(A) u AONONHUTETBHBIM OJOKOM TMOJTOTOBKU
noTokoB ra3oBbix cMmeceit BI-GASflow (MK CO PAH, r. HoBocubupck)

e  VcraHOBKa KaTaJUTHYECKOTO TEPMOJH3a HE(PTAHBIX TPOAYKTOB C aHAIU30M
cocTaBa ra3000pa3HbIX U KUAKUX KOMIIOHEHTOB

e  (Cucrema XMMHUYECKOTO CHHTE3a TOJ nAaBieHneM «Beluga» (peakTop BBICOKOTO
nasnenus) (Premix AG, IlBeinapus)

. Cuctema raszoBoro ananmza QGA 305110, Bximroyaromasi CKpBITBIA Macc-
cnexktpomerp HAL 201 RC ¢ perekropom mynbrurminkaropa ®apanes (Hiden
Analytical Ltd., BenukoOpuTanusi)

e  Menbnauna mnanerapsas «Fritsch» (I'epmanust)

IIpoeKThI U IPAHTHIL:
e IIpoekt PH®-KK®IIHuHT/ Ne 22-23-20093 «Mukpochepuueckue
JITeUHH/UTTPUA-AITIOMOCHINKATHBIE  CHCTeMbl B KadecTBe  IPEKYpPCOPOB

HNCTOYHUKOB PAJAMALMOHHOI0 M3JY4YeHUsl A OpaxuTepanum», pyKogooumenb - O.X.H.
T'A. Bepewaeuna.

[Tomyuyens! LU-aOMOCHIIMKATHBIE CTEKIOKOMIO3UTHBIE MUKPOC(EPHI € JOKAIHHBIM
cozepxanueM B obosouke 10 15 mon. % Lu,O3B pesynabrate peanusanuu METOI0JIOTHH,
BKitovaromend (1) ¢opmupoBaHue COpOIMOHHO-aKTUBHOTO TOKPBITHS Ha TOBEPXHOCTHU
o0y neHocdep myreM CUHTE3a IEONMHTHBIX CTpykTyp B cucteme NaOH-H,O-(SiO,-
AlyO03)crexno, (2) mocmeayromero copounonnoro kouieHtpupoBanus Lu(lll) B crpykrype
LCOJTUTHOTO KOMIIOHGHTa 3a cueT noHHOro oOmena 3Na'e> Lu¥* u (3) nmepeBoaa
copOMpOBaHHBIX (GOpM JIIOTELHUS B MalopacTBOpUMBbIE (QOpMBI B mporiecce (Hha30BOro
IIPEBpALICHUS NPU TEPMUYECKOM BO3IAEHCTBHM. YCTAaHOBIEHO, YTO CTPYKTYPHBIN THII
[[E0JINTa, TIYyOMHA IEOJIMTU3ALMU CTeKIa, pazMep, MOp(hOOrUs U IIOTHOCTh YIAaKOBKHU
LEOJIUTHBIX KPUCTAJUIOB Ha MOBEPXHOCTH MUKpOCGhEp OKa3bIBAIOT BIUSHUE HA COJIEpIKaHUE
¥ PaBHOMEPHOCTH pacmpezeneHuss LU B cTekoMarpuie MHKPOCPEPUIECKOro MPOIYKTA.
HaubGonee BbICOKHE cTeneHH BKIIOYEHHs LU B cTEKIIOMATpUIly U OJHOPOAHOCTH €ro
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pacrpeneieHdss B MOBEPXHOCTHOM CJI0€ OOO0JIOUKH MHKpPOC(Ep ITOCTUTAIOTCS B CiIydae
CO3/IaHUS Ha MTOBEPXHOCTH MHUKpOCHEpP LIEOTUTHOTO MOKPHITHS Ha ocHOBe meoiuta NaP1 c
TOTOJIOTUEN KapKaca TUIa THCMOHIMH.

B 3aBucumocTH OT ycia0BHil TEpMUYECKON 00paOOTKH JIOTENI B KOHEUHOM IPOAYKTE
HaxXOJUTCSI B OAHOM W3 JBYX (opM: KpUCTAIUYECKOW (ha3bl MUPOCHIMKATA JIFOTEIUS
Lu,Si,O; (MoHOKII., mip. rp. C2/m, Z=2) uiu B aMOP(GHOM COCTOSHHHU. J[OITOBPEMEHHBII
MpPOTPEB LIEOJIUTHBIX MPEKYpCOPOB MPHU ONTUMAIBHOM Temmeparype TBepaoda3HoM
kpuctaummzanuu (1000 °C) Bemer k dopmupoBaHuio ¢as3pl MUPOCHIMKATa JIOTCHHS C
JoKanu3alue B Makpormopax ~— OOOJOYKM M COXpaHEHHEM  pelbeHOCTU
MOJIMKPUCTANIMYECKON MOBEpPXHOCTH MuUKpochep. B cBoro ouepenb, KpaTkoBpeMeHHas
TepMHUUYecKas 00pabOTKa LEONUTH3MpoBaHHBIX Mukpochep B Lu*'-opme BOIM3H
TEMIIepaTypbl pa3MATrdeHus: CTeKIoKpuctamumueckoro marepuana (1200 °C) ¢ ObICTpbIM
OXJIAXKJIEHUEM BEAET K KallCyJIMPOBAHUIO JIIOTELMS B MPHUIIOBEPXHOCTHOM CIIO€ 000JI0YKU
MUKpocep M BHYTpeHHHM oObeme B aMopdHON (opMe M CIIOCOOCTBYET IOBBIIICHHIO
MEXaHUYECKOU MPOYHOCTU MUKPOCPED 3a CUET YBEIMUCHUS TOIIIMHBI 000JIOYKH.

B pesynbrare npoBeIeHHBIX HCIBITAHUI PACTBOPUMOCTU PA3IUYHBIX (POPM JTFOTEIHS
B (pusuonoruyeckom pactope (0,9% NaCl), umMutupyromem coctaB KpoBH, YCTaHOBJIEHO,
YTO MHUKpOcepbl KaK C KpUCTAUIMYECKOW, Tak W amopdHoi ¢dopmamMu IroTeUus
XapaKTEPU3YIOTCS HHU3KOH CKOPOCTBIO BbIenadnBanus jortenust (R, He Bbime 3-107
F/CMZ-CYT) Ha TMPOTSHDKEHMM BcCero mnepuoia wucneiTanuid (14 1Hei), 4To MO3BOJSET
MPOTHO3UPOBATh TMEPCIEKTUBHOCTh JAaHHOTO HANpaBJCHUS HCCIEAOBaHUN s Oolee
JETaIbHOM TPOpPa0OTKH  YCJIOBHM  TOJYYEHHUS  JIIOTCHHMU/UTTPHIl-aTFOMOCUINKATHBIX
MUKpochep ¢ TpeOyeMbIMH MapaMeTPaMHu.

° Ipoekt PH®-KK®IIHuHTA Ne 22-27-20039 «CoctaB, cTpoeHHe H
MapUIPYThl 00pa30BaHHUA JKOJOIMYECKH ONMACHBIX AMCIEPCHBIX MHKpochep PM;s,
PMi, sHeprerm4yeckux 301 OT Cxkuranus yrjeil KaHcko-A4yumHckoro 0acceiiHa»,
pykogooumenwv — K.x.H. E.B. @omenko.

W3 mpoIyKTOB JIOKaJIBLHOTO OTOOpa JIETYUHX 30J1 OT CxXUTaHus Oyphix yrieit Kancko-
AunHckoro OacceiiHa BBIJICNICHBl y3KHE (Ppakiuu JUCTIEPCHBIX MHUKpochep ¢
ONpPEACICHHBIM CPEIHUM JHUAMETPOM B MHTEpPBajie 110 2,5 MKM # OT 2,5 1o 10 MkM: dcp —
1,3; 1,9; 2,5; 44 u 9,5 MKM, OTHOCSIIHMECS K DKOJOTMYECKH OIACHBIM B3BEIICHHBLIM
yactuiiaM PMj; s 1 PMy,. Onipeaenensl HachlHas INIOTHOCTb, PACIPEAEICHUE MO pa3Mepam,
XUMHUYECKUI 1 (Da30BBIA COCTaBBI, COCTaBHI CTEKJIO(hA3bl BBIICICHHBIX Y3KUX (DpaKiiwii.
Y CTaHOBJIEHO, YTO C POCTOM pa3Mepa (ppakiuu yBEIMUNBACTCS WX HACHIMHAS IJIOTHOCTh —
or 0,9 no 1,5 r/em®. PacmpeieneHie 9YacTHII 1O pasMepaM OTBEYACT CIICAYFOIIHM
napametpam: dso — 1,3; 1,5; 2,0; 3,7 u 8,9 mxm; dgg — 3,1; 3.8; 4,9; 8,8 u 16,4 MkMm.
OCHOBHBIMH MaKpOKOMITOHEHTAMH XMMHUYECKOTO cocTaBa sABstoTcs (Mace. %): CaO — 31—
39, SiO, — 14-31, Fe, 03 — 11-14, Al,03 — 7-9, MgO — 8-9, SO; — 2-10. OcHOBHbIC
KpucCTaIMyeckue  (a3pl  MPEACTaBIEHbl  KaJbIUHCONEPKANIUMUA  COCTUHEHUSMU:
tpexkanbiueBbiii amoMuHaT CasAl,Og, amromosameniennbiii peppur kaabius Ca,Al,FeOs,
cynbdat, KapOOHAT, TUIAPOKCU U KaJbLIHsI, CyMMa KOTOPBIX COCTaBJISIET OKOJIO TTOJIOBUHBI
Bcero cocraBa — 3549 wmacc. %; apyrue KpucTaluimdeckue ¢(aspl: KBapil, MEPUKIIA3,
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XKeJe30coeprKaIias mIruHeNb; cojepkanne amopduor Ca-conepikaiieit crexinodass — 41—
51 macc. %.

OmnpeneneH cocTaB MHAWBUIYaTbHBIX TJIOOYI pazMepoM < 2,5 MKM. Y CTaHOBJICHO, YTO
OCHOBHBIMH MaKpOKOMIIOHEHTaMH UcclieyeMbIx MuKpochep saistroTes CaO, SiO,, Al,Og,
Fe,O3 u MgO, cymma KoTOpbhIX cocTaBisieT oT 75 m0 95 macc. %. BmepBbie ycraHoBiIeHa
B3aMMOCBSI3b KOHIICHTPAIIMH MakKpOKOMIIOHEHTOB COCTaBa TJI00ya W OOIIHME MapIiipyThl
o0pa3oBaHUsl JUCTIEPCHBIX MHUKpPOCHEp, OTHOCAIIUXCS K JKOJIOTHUYECKH  OTMACHBIM
B3BCIICHHBIM YacTuIlaM PM; s, B Iiporiecce TEPMOXUMUYESCKUX TIPEBPAIICHUH MIUHEPATbHBIX
KOMITOHEHTOB TIPH CKUTaHUU Oyporo yris. [loka3aHo, 4TO COCTaBBl WHIMBHIYATbHBIX
MUKpOC(Ep  YAOBIETBOPSIIOT  OOHIEl  3aBHCHUMOCTM  COJIEP)KAaHMM  OCHOBHBIX
MaKpOKOMIIOHEHTOB ~ C  BBICOKMM  3Ha4eHHeM  Kod(pduimeHTta  KOPPENSIHU:
[SiO, + Al,03] =88,80 - 1,02 - [CaO + Fe;,O3+ MgO], r=-0,97. Dra 3aBUCHMOCTH
napajuielibHa 00IeMy TpeHay, cHOPMHUPOBAHHOMY COCTaBaMH COCTUHEHUH, XapaKTePHBIX
JUISI BBICOKOKaJIbIIMEBbIX 30i1: aHopTHT CaAlSi,Og — remenur Ca,Al,SiO; — sccenent
CaFeAlSiOg — TtpexkanpumeBbiii amomuHaT CaszAl,Of — depporenenur Ca,FeAlSiO; —
opayammmeputr CazAlFe;0y9, BrimtouaeT ¢aspl, oOpasyromue JerkoriaBkyw (1550 °C)
OBTEKTHKY B msaTHKOMIOHEeHTHOH cucteme CaO —MgO — Fe,O3— Al,O3—SiO,: SiO,,
CaAl,Si,Og, CaMgSi,Oq, CaSiO3, Fe,03, mpeacraBiss co0oit cBoeoOpa3HbIi MapIIpyT
obpazoBanusi PM, 5.

CpaBHUTEBHBIN aHAIA3 B3aUMOCBSI3H KOHIIEHTPAIIMA MaKpPOKOMIIOHCHTOB TIO3BOJISICT
yTBEpKJIaTh, YTO OCHOBHBIMH MHUHEpATbHBIMHU TMpeKypcopamu PM; s, oOpasyromuxcs mpu
C)KUTaHUU OypbIX YIJIeH, SBIAIOTCS TOJIEBbIE IIMNAThl, B OOJbIIEH CTENEHW AaHOPTHUT,
TJIMHUCTBIC MUHEPAJIbI XJIOPUTOBOTO THIA C MPUMECHIO TIOJIEBBIX IIITATOB psla «aJIbOUT —
OpPTOKJIa3» U KBapia, a Taxxke komruiekcHoie Ca,Mg,Fe-rymarsr.

[Tokazana mNpUHIMNHUAIBHAS BO3MOKHOCTh TIONYUYEHHsS Ha OCHOBE JUCIEPCHBIX
MUKPOCHEpP BBICOKOKATIBITUEBBIX JICTYIMX 30 KEPAMHUECKHX MATEPHAJIOB. Y CTaHOBJICHO,
4To C yBenuueHueMm temmepatypsl obxkura ot 900 °C mo 1100 °C BopjomorioiieHue
CIIEYCHHBIX 00pa3loB yMmeHbmaercs B 1,6 pasa ¢ 38% mo 24%, 9TO COOTBETCTBYET
oOpasiiaM CTEHOBBIX KEPaMUYECCKUX W3JICTTUH.

4.4 JlaGopaTopusi MIHEPAJbHBIX PECYpPCOB

OcHOBHbIE _HaNpaBJeHUsl _JIeATeJbHOCTH _Jia0opaTopuu: (GyHIaMEHTAJIbHBIC

UCCIICZIOBAHUSI BEIIECTBEHHOIO M CTPYKTYPHOTO MpeoO0pa3oBaHUs B MPHPOIHBIX U
TEXHOTC€HHBIX MAaCCHMBAaX TOPHBIX MOPOJ; Pa3BUTHE HAYYHBIX OCHOB TEXHOJOTMYECKHX
CHUCTEM TEOTEXHOJOTHMYECKOM MOArOTOBKM U pa3pabOTKH MECTOPOXKACHUH IMOJIE3HBIX
HCKONAEMBIX; HCCIIEJOBAaHUE 3aKOHOMEPHOCTEH pa3pylleHusi MopoJ B3pPbIBOM; HM3y4deHHUE
(bU3UKO-XMMUYECKUX OCHOB 00OTalleHUs Py IBETHBIX, PEAKUX U OJIarOPOJIHBIX METAILJIOB;
CUHTE3 U UCIBITAHUE HOBBIX PEareHTOB.

KaapoBblii_coCTaB: BCEro COTPYAHUKOB —13, M3 HUX HAYYHBIX COTPYIHUKOB — 8.

JIOKTOPOB HAaYyK — 2, KaHnuaaToB Hayk — 6, U'TP — 5, corpynaukos go 39 ner — 3.
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IIpu6opLI 1 000pYVIOBAHUE:

e  JlaGoparopHas IieKoBas APOOHIKa

e  JlaGoparopHas MeJbHUIIA

e  JlaGoparopuble (I0TallMOHHBIE MAITMHBI

e  JlaGoparopHas oTcajouyHas MalllMHA

e  JlaGopaTOpHBIN MEHTPOOEKHBIN CTOI

e  JlaGoparopHble IeHTpOOEKHBIC KOHIIEHTpaTopbl MTomak, Gold Genie
e  JlaboparopHas neHrpudyra Stegler

e  [ludposoii Bubpomerp ZET

4.5 JlaGopaTopusi MOJIEKYJISIPHOI CIIEKTPOCKONUM ¥ AHAJTIH3A

OcHOBHBIE HalpaBJCHUA ACATCJIBbHOCTH J1a00paTOPHUM HCIIOJBb30BAaHUEC

COBOKYITHOCTH (DU3UKO-XUMHYECKUX U KBAHTOBO-XMMHUYECKUX METOJOB IJIsi H3y4YEHUS
CTPOCHHSI, MPUPOABl XUMUUECKOU CBSI3H, PEAKIIMOHHON CIIOCOOHOCTH U MEXaHU3Ma PEeaKIui
HOBBIX CO€JUHEHUI U MAaTEpUaJIOB.

KanpoBblii cocTaB: BCEro COTPYIHUKOB — 31, M3 HUX HAYYHBIX COTPYAHHKOB — 22,

WHKEHEPHO-TEXHUYECKUX PAOOTHUKOB — 9; MOKTOpOB Hayk — 3, KaHAMIATOB Hayk — 18;
COTpyAHUKOB 110 39 7eT - 8.

IIpu6GopLI 1 000PYIOBAHME:

e UK Dypwe-ciektpomerp Tensor 27 ¢ mmkpockonom Hyperion-1000 (Bruker,
['epmanus)

IIpoeKThI M TPAHTLI.

. IIpoekT PH® 21-13-00171 «JlokajbHasi JTMHAMUKA U MPOLECCHI TPAHCIIOPTA

BBICOKOAUCIIEPCHBIX (a3  TsKeAbIX HeTeil B MNPHUCYTCTBUM MNEPCHEKTHBHBIX
pacTBopuTe/iell, reTepOreHHbIX KaTaJu3aTOPOB W COPOEHTOB IO JAHHBIM METO/I0B
SI/IEPHOT0 MATHUTHOTO pe30HaHca in situ», pyxosooumens — k.¢h.-m.H. Mopozos E.B.

B oTdyeTHOM TOmy OBIT MPOBEICH KOMIUIEKC MCCIEIOBAHUM JIOKATHbHONH TUHAMHKH U
IPOIIECCOB TPAHCIOPTA BBICOKOJMCHEPCHBIX ac(albTeHOBBIX M TapaduHHUCTBIX (a3 B
CMEIIIaHHBIX CHCTEMax M B MPHUCYTCTBHH MEPCTICKTHBHBIX PEareHTOB. MoAETbHBIE CUCTEMBI
ObUIM pacCIIUPEHHBIX B CTOPOHY OOJBIIETO COOTBETCTBUS pEATBHBIM CpelaM, 4YTO
NO3BOJWJIO  TOBBICHTH  TOYHOCTH  IMPOTHO3HPYEMOTO ¢dazoBoro  moBeAEHUs
BBICOKOJIUCTIEPCHBIX  cpeA. OOHapyXeHO, YTO Clad0 arperupoBaHHOE COCTOSIHHC
acarbTeHOB B CMEIIAHHBIX CHCTEMax OKa3bIBAaeT 3aMETHOE BIMSHHE HA TPAHCIOPT
MOJIEKYJISIDHBIX KOMIIOHEHTOB B mnapaduaucrom rene. [loka3aHo, YTO MOIyISALUS
KAHETHYECKUX TMapaMeTpoB pocTa KpuctawioB monx npasieaueM CO, NOpUBOIUT K
U3MEHEHHIO MX TEOMETPHUYECKHUX Pa3MepoB U (DOPMBI, YTO MPUBOAUT K (HOPMHUPOBAHHUIO
ress, TpeXMepHasi CeTKa KOTOPOTO HE B COCTOSIHUU OKa3bIBaTh CYIIECTBEHHOE CTEPUUYECKOE
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BIMSIHUE Ha TPAHCIOPT OCHOBHOM JkHMIkoi (a3el B ee oObeme. CpaBHUTEIbHBIC
UCCIIEIOBAaHUS MOBEJECHUsI acPaJIbTEHOB B M3Y4aeMbIX CHCTEMax IMOKa3alld, YTO BBEJCHUE
MUKPOKOJIMYECTB BOJIBI IPUBOJUT K YMEHBIICHUIO MaclTaba M3BMEHEHHUI TPaHCISUOHHON
JUHAMUKNA acQalIbTEHOBBIX arperaroB B NPOLECCE TEMIEPATypPHO-UHIYLIMPOBAHHOM
NEPErpyIIUPOBKY, UYTO OOYCIOBIEHO OCaXJEeHUEM ac(ajJbTEHOBBIX arperaroB Ha
MOBEPXHOCTh BOAHOW (pa3bl B 00pa3ylomieicss MHUKPOAIMYIbCHUU, TJ€ OHHM CTAaHOBSITCS
UMMOOUITN30BaHHBIMH.

4.6 JladopaTopusi pM3NKO-XUMHYECKHX HCCIET0BAHUII MAaTepPHAJIOB

OcCHOBHBIE HallpaBJICHUSA ACATCJIbHOCTH Ja00paTOpPUM. ACATCIIBHOCTD

na0opaTOpUM HampaBieHa Ha pelleHue (QyHAAMEHTAIbHbIX M TPUKIAJHBIX Hay4HO-
UCCIIEIOBATEIbCKUX MpoOJeM B 00JIaCTU KOMIUIEKCHOM NepepadOTKH HPHUPOAHOTO U
TEXHOT€HHOT'O0 OPraHUYECKOTO ChIPbs, B TOM YHCJIE BKIIIOYACT 3a/1aUH:

®  JCCIEelI0BAaHME MEXaHU3MOB U MOBBIIMIEHHE A(PPEKTUBHOCTU KATAIUTHUYECKUX
IPOLECCOB NEPEePadOTKH JIMTHOYTJIEBOAHOTO KOMILIEKCA IPEBECUHBI B IIEHHBIE XUMUYECKUE
OPOAYKTHI,

®  [IOJIydCHHE U MCCIIEJOBAaHUE KOMIIO3MIIMOHHBIX MaTepHalloB Ha OCHOBE
IPOAYKTOB MEPEPadOTKU PACTUTEIILHOTO ChIPbs U TPAJAULIMOHHBIX OJIUMEPOB;

®  peIIeHHE MHBIX BO3HUKAIOUINX 3a/1a4 MepepaboTKU PaCTUTEIbHOTO ChIPhS;

®  AHAJIUTHYECKOE COMPOBOXKJIECHHE HaydHO-UccienoBaTenbckux pador UXXT CO
PAH;

®  yyacTue B MOATOTOBKE HAyYHBIX KaJIpOB BbICIIEH KBaJM(UKAIIMU U COBMECTHBIX
paboTax ¢ opraHu3aIUsIMH BBICIIIETO OOpa30BaHMS.

KanpoBblii_cocTaB: BCero COTpyAHUKOB — 21, U3 HUX HaydHbIX cOTpynHUKOB — 10,

WHKCHEPHO-TEXHUYECKUX pabOTHUKOB — 11; mOKTOpOB Hayk — 2, KaHAMJATOB HAyK — 6,
COTpYIHUKOB 110 39 et — 2.

IIpuGopel 1 060pyI0BaHHKE:

e  AAS-cnekrpomerp A Analist 400 (Perkin Elmer, CIIIA)

e  [Ipubop STA 449 F1 «Jupiter» (NETZSCH, I'epmanus)

e  DieMeHTHBIN aHanu3arop vario EL cub, 12

e  Xpowmarorpadpuueckuii ananuzarop HCNS-0 EA 1112 (Flash, CIIIA)

e  [Ipubop Cop6Tomep 4.4M (UK CO PAH, r. HoBocubupck)

. PaspriBHas mammnaa TKFD/S ans onpenenenust npounoctu Ha pa3psiB no 'OCT
270-75 mmo 'OCT 9.024-74

e  Ilpubop BH 5202 nns ompenenenus temnepatypsl xpynkoctu mo ['OCT 7912-
74

e Crenx s ompeAeNncHUs  CTOMKOCTH K HCTHPAHUIO IO BO30OHOBISIEMOM
noBepxHoctu o 'OCT 23509-79
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e [lpubop MU-2 nns ompeneneHUs: CTOMKOCTH K HMCTUPAHUIO O aOpa3uBHOU
noBepxHoctu 1o 'OCT 426-77

IIpOEKTHI U IPAHTHI:
e IIpoekt PH® Ne 20-63-47109 «KommiekcHasi (TepMHYecKasi H
KaTaJuTH4YecKas) mepepadoTrka 0TX0A0B arponpou3BOACTBA», PYKOGOOUmMenb - O.X.H.,

npogh. B.E. Tapabanvko.

N3ydyeHsl BO3MOXHOCTU TEPEepadOTKH KPYMHOTOHHAXKHOTO CEIbCKOXO3SICTBEHHOTO
0TXO/Jla, KOCTpPHI JIbHa, B IIEHHbIE XHUMHYECKHE TNPOIYKTHI TpeMsl MNPUHLIUIHAIBHO
pa3IMUHBIMH ~ MeTojaMu, Katanmutudueckumu  okucieHueM (MUXXT CO  PAH),
KaTaIUTUYECKUM BOCCTaHOBUTENbHBIM (paknuonupoBanneM (MXXT CO PAH) wu
nupoarzoM (PBI'OY BO TeI'TY).

OxkucaurTeJbHasi KOHBepPCHS KOCTPbI JbHa. B pamkax IIpoekra KOJIEKTUBOM
NXXT CO PAH wu3ydyeHO BIMSHHE CKOPOCTH BpaIlleHHWs MEIIAJKA Ha CKOPOCTH
nepeMelnBanns (FOMOI€HU3allMi) PEaKIMOHHON Macchl (IMOPOIIOK JIMTHOLEIIIONO3bI B
BOJZIE) METOJOM BHJEO3aMKMCH IIpollecca HW3MEHEHHUs IIBE€Ta pEaKIMOHHOM MacChl B
IIPO3pavyHOM CTAaKaHE MOCJIe BBEACHHS B HEE pacTBOPA ILIEJIOYN WM KUCIOTHI. [lomydyeHHble
pe3yibTaThl COIMOCTABJICHBl C IMOJYYEHHBIMU pe3yJbTaTaMU [0 KHHETHUKE Mpolecca
OKHCJIEHUS KOCTPHI JIbHA B aBTOKJIABE U CAEJIAHBI CIEAYIOIINE BHIBOIBI.

1. CkopocTth mnepeMenivBaHusi (TOMOTEHM3AlMM) >KUAKOM (a3l Ha TpU TMOpsAKa
IPEBBIIIAET CKOPOCTH MPOIECCA OKUCIEHUS B ABTOKJIABE.

2.  CKOpOCTh TOMOTEHHU3AINH KUJIKOH (a3bl (MHTEHCUBHOCTh MAacCOIEpPEHOCa B JKUIKON
daze) u3Mepuma, BOCIPOM3BOAMMA M BO3pPACTAET JMHEHHO CO CKOPOCTBHIO BpalICHUS
MEIAIKH.

3.  IIpomoiKUTENbHOCTh  YCTAHOBJIEHHWS  PAaBHOBECHOTO  COCTOSIHMSI  IIIEJIOYb-
JUTHOLEIUTION03a, T.€. BpeMsi AudQy3und 1IeNoYd  BHYTPb YacTULBI  TBEpIOH
JUTHONEIUTIONO3bl  (4-15 wMuH), Ha JBa mopsAka OOJbIe  MPOJOJDKUTEIHLHOCTH
TOMOT'€HM3AIUH KUJIKOU (ha3bl (OKOJIO 1 CeKyHIbI).

4. ComocTtaBieHUE OTUX PE3yIbTaTOB IOKa3bIBa€T, YTO CTaaus MaccolepeHoca
peareHTOB B XHJIKOU (hase ObICTpa MO CpaBHEHHIO cO cTamusMu Tuddy3us peareHToB
(KUCIOpO W WIeNI0Y4b) U TMPOAYKTOB (KPYMHBIE MOJIEKYJIbl, OCKOJIKM MaKpOMOJIEKYJbI
HAaTUBHOTO JUTHUHA) B MOpPaxX TBEPAON MaTPUIIbl JUTHOLEIUIIOIO3bI, C OJHOW CTOPOHBI, U
NEPeHOC KHUCIOpoJa 4Yepe3 IMOBEPXHOCTh pazfena ¢a3 ra3-KMIKOCTb, C JIPYTroil.
CrnenoBareibHO, TPaJUEHT KOHIEHTPALUU KHUCIOpoAa B XHAKOW (aze (3a UCKIIOYECHUEM
¢ y3HOHHBIX CIOEB Ha IpaHUIax pasnena ¢a3) paBeH HYyNI0. DTOT BBIBOA OOBSICHSIET,
noueMy B Tu((PY3MOHHOM pEKHMME YIaeTcsl MOJYyYUTh TEOPETUYECKUW BBIXOJl BaHWJIMHA
[Tarabanko, V.E.; et. al. Influence of Acid Prehydrolysis on the Process of Wood Oxidation
into Vanillin and Pulp. J. Wood Chem. Techn. 2020, 40, 421-433], HecMOTpsl Ha TO, YTO
BBIXO/JIbI POMEKYTOYHBIX TPOIYKTOB (2 BAaHWJIMH — MIPOMEKYTOYHBIN MTPOTYKT OKUCIEHUS,
KOHEuHbII — 3710 CO2) OOBIYHO MaAalT MPU NEPEXOAE W3 KHUHETUYECKOIO pPEeKUMa B
T y3nOHHBIH.

55



[IpoBeneHo comocTaBieHHE TPOLECCOB  AKCTPAKIUU-PEIKCTPAKINKA  BaHUIMHA
OKTaHOJIOM M OHCYIb(PUTOM, C OJHOH CTOPOHBI, W TENTAHOM—IIEIOYbI0, C APYTOM.
[Tocneqnuii MeTox B JHUTEpaType HE OMHCAaH W MMEET 3HAuMTEeIbHbIE MpPEUMYIIECTBA:
BBICOKYIO CTETICHb KOHIIEHTPUPOBAaHUS BaHWIMHA W €r0 OYHUCTKA OT CMOJ, a TakKke
UCKJIIOUEHUE MpoOjeM pereHepauuu Oucyibpura Hatpus. HaiineHsl yclioBUS NOJHOTO
KHUCJIOTHOTO THAPOJIN3a LEJUII0NIO3b], TOJy4aeMoil B Mpoliecce OKUCIEHUSI KOCTPHI JbHA, B
TJIIOKO3Y € BBIX0A0M 710 70% U MociaeayIonero ee cOpakuBaHus B 3TAHOI.

BoccTaHoBHTe/IbHASI KOHBEPCHS KOCTPBI JIbHA. CUHTE3UPOBAHbI OMMETAIITUYECKUE
Ru- u Ni-comepxalue KaTaau3aTopbl, (PU3MKO-XUMHUUYECKHUMH METOAaMH HU3Y4YEeHBl HX
CTPYKTYpPHBIE  XapakTepuCTHKH. [lomydeHsl pe3yiapTaThl 1O  BIWSHUIO  COCTaBa
KaTaJnu3aTOpOB Ha KHUCIOTHOCTb HOCHUTENS, CTPYKTYpPY W JAHUCIEPCHOCTh U YCTAHOBJICHBI
B3aMMOCBSI3U MEXIY METOJaMH CHHTE3a KaTalu3aTopoB W MX aKTUBHOCTBHIO M JPYTUMHU
XapaKTepUCTUKAMH IIpoliecca.

[IpoBeneHHble WCCIENOBAHUSA TPOIECCAa KATAIUTUYECKOTO BOCCTAHOBUTEIHHOTO
(bpakmMOHUPOBaHMSI KOCTPHI JIbHA, a TaKXKe IIEIyXW TPEUYUXH W JY3TH TOJCOTHECYHHKA
MOKA3bIBAIOT, YTO BBICOKHE BBIXOJbl MOHOMEPHBIX (PEeHONBHBIX MpoaykToB (18 mac.% Ha
JIUTHUH) TIOJYYEHBI MPU TUIPOTCHOIN3E KOCTPHI JIbHA Ha OMMETAJUTMYeCKOM KaTalu3aTrope
3RulONi na Cubynurte. FEme Oonbiuve BBIXOAbI MOHO(DEHOJIOB TMOJYYEHBI C
karanu3zatopamu 3RulONi wa yrimepogHom Hocutene CMK-4 (yrieponHas perinka
neosmta SBA-15) — 22-26%, uro BaBoe mpeBbImacT 3QpPEeKTUBHOCTh MOHOMETALTHYCCKUX
karaiau3aTtopoB. Kpome Toro, OuMeTaINIMYECKUIl KaTanu3aTop Ha NOpsAIoK Ooiee
CEJIEKTUBEH 10 MPONaHoI(eHOoNIaM B CPABHEHUU C MOHOMETAJTMUECKUMH.

HauOonpmmie BBIXOABI JKUAKHX TMPOAYKTOB W MOHO(EHOJOB TONYYCHBI TIpU
nepepaboTKe KOCTpPHI JIbHA. BBIXO/BI MPOIYKTOB M3 MICTYXU I'PEYUXU U MOJCOTHEUHUKA B
MOJTOpa-/iBa paza HIKE MO CPaBHEHMIO C MepepadOTKON KOCTPHI JbHA KaK B Ipoleccax
THIPOTCHMU3AINN, TaK ¥ B TIpoleccax okucieHus. [1o 3Toli mpuuuHe MMEHHO KOCTpPY JIbHA
MOKHO PEKOMEH/I0BaTh Ui JaJbHEUIIEr0 HWHKEHEPHO-TEXHOJIOTUYECKOTO Pa3BUTHUS Kak
IPOIIECCOB THJPOreHM3AlMM, TaK W MpPOIEeccoB OKucieHus. [lokazaHa BO3MOMXKHOCTh
pereHepanuu 1 MOBTOPHOTO UCTIONH30BAHMS NCCIIEIOBAHHBIX KaTAIN3aTOPOB.

. Xo3aorosop ¢ OO0 «SIpko» Ha BemonHenne HUP ot 03.06.2022 Ne 02/2022
HUP, pyxosooumens — 0.x.H., npogh. Tapabanvko B.E.

e  Xosgorosop ¢ OWJIT'A3 DKCUEWMHK DJIIIU Ha okazaHHe yCIyT OT
18.03.2022 Ne 1/Y/2022, pykosooumens — 0.x.H., npogh. Tapabanwvko B.E.

e  Xosmorosop ¢ OO0 «I'panx UHTEp» Ha oKa3zanue yciayr oT 23.05.2022 Ne
2/Y/2022, pykosooumens — 0.X.H., npogh. Tapabanvko B.E.
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4.7 JlaGopaTopMu XMMHUM NPHUPOAHOI0 OPraHNYECKOr0 ChIPb
OcCHOBHBIE HallpaBJICHUHA NCATCJIBbHOCTH J'IaﬁO]Z)aTODI/II/II CO31aHHUEC  HOBBIX

NPUHIIMIIOB U METOJIOB IIYOOKOW mepepaboTKku BO30OHOBISIEMON JApeBECHON OMOMAacChl U
MCKOIAeMbIX yTJiel B IIEHHBbIE OpPTaHMYECKHE MPOAYKTHl MU HOBBIE MAaTepUalibl HA OCHOBE
KOMOMHHUPOBAHUS KaTAIMTUYECKUX, TEPMOXUMHUYECKUX U SKCTPAKIIMOHHBIX MPOIECCOB.

KaapoBblii_cOCTaB: BCEro COTPYAHUKOB — 21, W3 HUX Hay4HBIX COTPYIHUKOB — 13,

UH)KEHEPHO-TEXHMYECKUX PaOOTHUKOB — 8; HOKTOpOB HayK — 3, KaHIWAAaTOB HayK — 8,
COTPYIHUKOB 110 39 neT — 6.

IIpu6opLI 1 000pYVIOBAHUE:

e  Ta3oBwrii xpoMaTorpad Varian-450 (Varian, CIIIA)

. UV-Vis ckanupyrommii cnekrpodorometp (Leki Instruments, Finland, 220-1100
HM)

e  T'a3zoBnrif xpomatorpad Kpucramn 2000 (Xpomatsk, Poccusi)

e  Xpomaromacc-CHeKTpoMeTp ¢ TpoitHbIM kBajapymoiem 7000A GS/MS (Agilent)

e  AHanmm3aTop JKUIKOCTH JIOMHHECIEHTHO-(poToMeTpruieckuii "dmoopar-02-4M"
¢ TepMocTaTupyemMbiM KroBeToaepskateneM (LIKIT)

e  Xpomarorpad razossiii "Xpomarak - Kpucramt 5000"

e  PecaktopHas cucrema apTokiaaBHoro Tuma R-201(300 mu.) Chem.Re.SYStem
(Peciy6nmka Kopest)

e  Peakropnas cucrema aBrokiaBHoro tuna Autoclave Engineers (CLLIA)

e  JlnodunbHas cymka MHEN-6

e  Ilentpudyra Ohaus Frontier 5718

e  PeakTopHas cuctema aBTOKJIIaBHOTO THIIA C KOMIIBIOTEPHBIM yrpaBiennem R-201
(06bem peaktopoB 2000 u 3000 mi.) REXO Eng.Inc. (Pecniy6nuka Kopes)

e  VuwrpazBykosas BanHa GRAD 13-35 (LLC Grad Ultrasonic Technology,
Russia)

IIpoeKThI M TPAHTLI:

e IIpoekt PH® Ne 21-13-00250 «HayyHble OCHOBbI HOBBIX METOJ0B
NMOJIYYEeHHS] LHEeHHbIX XHUMHYECKHX MNPOAYKTOB, 0a3MPYIOIIMXCA HA KaTaJUTHYECKOM
(ppaKIMOHUPOBAHUHU [peBecHOil Omomacchl», pykogooumenb — O.X.H., npod. B.H.
Kysneyos.

BnepBble  ycTaHOBIEHbI ~ KMHETHMYECKME  3aKOHOMEPHOCTM M NPOBEIEHa
IKCIIEpUMEHTAJIbHAS U YUCIIEHHAs! ONITUMU3ALUs MPoLiecca NePOKCUIHON AeNUTrHu(DUKAIUN
JPEBECHHBI MUXTHI B Cpelie «MypaBbUHAs KUCIOTa — BOJA» B MPUCYTCTBUU PACTBOPEHHOIO
karaauzaropa MnSO, B unHtepBane temmeparyp 70-100 °C. MakcumaibHas CKOPOCTb
JNeNUrHU(UKAIN TPeBECUHBl MUXTHl M CTENEHb YyJajeHHUs JIMTHUHA HaOMIOAaroTCs MpU
temneparype 100 °C. Kunermka  mpouecca  JAeIUTHU(GUKAIMKA  JIPEBECUHBI
YIIOBJIETBOPUTEIBHO OIMCBHIBAETCS ypaBHEHHWEM II€pBOro nopsaka. B 3aBucumoctu ot
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temrnepatypsl (70-100 °C) koHCTaHTBI CKOpPOCTEH Ipoilecca BapbHupyroTcs oT 1.8 1o
10.2*10 mun™'. Kaskymasicst SHEpIHs aKTHBAIIMH COCTABIIACT 85 K J[5K/MOIb.

YCTaHOBJIEHBI ONTHUMAJNBHBIE YCJIOBHS TpoIllecca MNEPOKCUTHOW NeTUrHUPUKAIIN
npeBecunbl uxThl (H,0,—9,0 macc.%, HCOOH — 30 macc.%, I'M — 15), npu KOTOpBIX
MOJIydeH ILEJUIIOJIO3HBIN mpoAaykT ¢ Bbixogom 43,1 macc.% u coaepkaHMeM B HEM
LIEJUTIOJI03bI, TeMUIICIUTI0I03 U nurHuHa 93,1, 5,2 u 1,2 macc.% cooTBeTCcTBEHHO. JlaHHBIM
LEJUTIOJIO3HBIN MPOAYKT 10 CBOEMY COCTaBY SIBJISIETCS BBICOKOKAYECTBEHHOW LIEIJUIIOJIO30M,
MO3TOMY OH OBUI HCIIOJIB30BaH MJIs TMONYYEHUS HaHOPUOPUIUTMPOBAHHOM IIEILITIOIO03BI
(HOLL).

O6pazupr  nemmono3sl 1 H®I[ Oputn  oxapakrepuszoBanbl  Metogamu  UK-
CHEKTPOCKOIUHU, PEHTTeHO(A30BOTO aHAIN3a U TUHAMUYECKOTO PACCESIHUS CBETA.

B pasButHe wuccienoBaHU MO KATAIUTUYECKOM KOHBEPCHHM JIMTHUHA B KUIKUE
YIJI€BOJOPO/bl YCTAHOBJIEHO BIMAHME OudyHKUMOHanNbHOro KatanuzaTtopa NiCuMo/SiO,
Ha BBIXOJl U COCTaB MPOAYKTOB T'HJIPUPOBAHUS STAHOJUIUTHHUHA JIPEBECUHBI MUXTHI B CPEE
ATaHOJA.

B mnpouecce ruapupoBaHUS ASTAHOJUIMTHUHA B CBEPXKPUTHUYECKOM 3TaHOJE MpU
temneparype 250°C B mpucyrctBun karanuzatopa NiCuMo/SiO; 3TaHOIUTHUH MHXTHI
MPaKTUYECKH TIOJIHOCTBhIO TMPEBpallaeTcs B KUIAKUE ¢ Ta3000pa3Hble TMPOMYKTHI.
AHAJIOTUYHBIA  BBIXOJ JKHUJKUX MPOAYKTOB IMOJYYEH paHee IMpU TUAPUPOBAHUU
ATAHOJJIMTHUHA TMHUXTHl B TMPUCYTCTBUM OOJiee ITOPOTHX KaTaau3aTOPOB Ha OCHOBE
omaropoansix MetamioB Ru/C u Pt/ZrO,.

[To manapiM metoma ['TIX karamuzatop cnocoOCTBYET YBENUYECHHIO COACPXKAHUS B
KUJIKUX TPOAYKTAX JTUMEPHBIX M MOHOMEPHBIX COCIMHEHUW MPU COXpPAaHEHUU YaCTH
OJINTOMEPOB.

AHanu3 cocraBa XUIKUX NPoaykToB MetogoMm ['X-MC mokazan, 4Tro KaTaau3aTtop
NiCuMo/SiO, yBenuuuBaeT CyMMapHBIM  BBIXOJ JTUMEPHBIX W MOHOMEPHBIX
MeTokcudeHnonoB B 2 paza (mo 9,2 macc.%). Ilomyuaembie, METOKCHU(EHOJIBI MOTYT
UCIIONIb30BAaThCsl B KAayeCTBE KOMIIOHEHTOB SIOKCHUIHBIX CMOJ, IOJHUKapOOHATOB,
TOTUTMBHBIX MPUCAJIOK U B IPYTUX 00JIACTAX.

BrepBbie mpensiokeHO OCYIIECTBIATH (PPAKIMOHUPOBAHUE JPEBECHHBI MUXTHI Ha
KUAKUE TPOAYKTHI, oOOOTameHHble METOKCU(EHONaMH M  LEJUII0JIo3y TyTeM eé
ruapupoBanus BojaopoaoM (10 MIla) mpu temmeparype 250 °C B cpeae 3TaHona B
npucytcTBun katanuzaropa NiCuMo/SiO,.

KartanuzaTop yBeauyuBaeT BBIXOJ KUJKUX MPOAYKTOB A0 42,0 macc.% W CHUXKAET
BBIXOJl TBEPAOro mpoaykra a0 39,5 macc.% B pe3ynbrare MHTEHCH(DHUKAIMHM pPEaKIUN
JENOTMMEPHU3AIIUU HATUBHOTO JIMTHUHA W PEAKIMH THUAPOJACOKCUTECHAIUMU O0Pa3yIOIINXCS
KUJKHUX TTPOJTYKTOB.

CocTaB KUAKUX MPOIYKTOB KaTaJTUTUYECKOTO TUAPUPOBAHUS JIPEBECUHBI MUXTHI
oxapakrtepuzoBaH Meronamu [TIX u I'M-MC. Karanuzarop mHTEHCUGUIUPYET peakuuu
JEMOJIMMEPU3allUd JINTHUHA B MOHOMEPBI U JIUMEPBI, YTO OTPAXaeTCsi B YMEHBIICHUU
CpPEIHEBECOBOM MOJIEKYJISIPHOM MacChl XKUIAKUX MpoaykToB a0 1370 Da u cHuxeHuu
MOJTUIUCIIEPCHOCTH A0 2,66.
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CymmapHOe cojepKaHHE MOHOMEPHBIX METOKCHU(EHOJIOB B JKHUIKHX MPOIYKTaX
KaTaJIUTHYECKOro ruapupoBanus coctasiaser 37,8 wmacc.%. Cpeam MOHOMEPHBIX
COeIMHEHUH TpeobaaoT 4-IpONUWITrBasikoyl U 4-nponaHoiarBaskoi. [IpemiokeHsl cxembl
00pa3oBaHus ATUX COCTUHEHUI NP TUIPUPOBAHUU HATUBHOTO JIMTHUHA JPEBECUHBI.

B TtBepmoM mnpoaykTe THAPUPOBAHUSA JIPEBECHMHBI B MPHUCYTCTBUU KaTaIM3aTOpa
NiCuMo/SiO, coxepkaHnue Ie/UTIOIO36I BO3pacTaeT a0 73,2 Macc.%, a JUrHHHA W
reMULIEIUTI0N03 cHIKaetcs a0 24,4 u 2,4 macc.%, coorBercTBeHHO. COCTaB M CTPOCHHE
TBEPAOI0 MPOAYKTA KATAIUTUYECKOTO THAPUPOBAHUS APEBECUHBI TUXTHI, YCTAHOBJICHHBIE C
nomouisio MeTooB UKC, PDA, 31eMeHTHOTO U XMMHUUYECKOr'0 aHajiu3a COOTBETCTBYIOT
MUKPOKPUCTAILTUYECKON LIEIUTIOI03E.

BriepBbie mpoBefeHa SKCHepUMEHTaldbHAsh M YMCICHHAas ONTHMHU3AIMs TMpolecca
cynb(paTUpPOBAHUS DTAHOJUIUTHUHA JPEBECHHBI Oepe3bl HETOKCUYHOM Cynb(haMHUHOBOU
KHCIIOTOM ¥ HCCJIEA0OBAaHO CTPOCHHWE U TEPMOXMUMHUYECKHE CBONCTBA IOJYyYEHHOTO
BOJIOPACTBOPUMOTO CYJIb(aTUPOBAHHOTO STAHOJIUTHUHA C BBICOKHUM COJCPXKAHUEM CEpBHI.
YcTaHoBIEHO, YTO BBICOKHHN BBIXOJ] CyJIb(aTUPOBAHHOTO JIMTHUHA U BBICOKOE COJIEpKAHUE
cepbl MOTYT OBITh TOJIYYECHBI TPHU PaA3TUYHBIX KOMOMHAIMSIX YKa3aHHBIX MapaMeTpoB
nporecca  cyiabhaTupoBaHus  (TEMIEPATypbl, MPOJOJDKUTEIBHOCTH, COOTHOIIEHUS
ATAHOJUIUTHUH/ CyIb()aTUPYIOINUNA KOMILIEKC).

[Iyrem uuciaeHHOW ONTHUMHU3ALMU TIpoliecca CyNb(paTUPOBAHUS YCTAHOBIEHO, YTO
MaKCUMaJbHOE TIpOrHO3UpyemMoe cojepxxanue cepol (8,4 % wmacc.) COOTBETCTBYET
temnepatrype 107 °C um npomomkutensHocTH mporecca 2,3 yaca. OnTuMaibHBIMH
YCIIOBUSIMU CYJIb(aTUPOBAHUS, 00ECIICUMBAIONTUMHU BBICOKHI BBIXOJ] CYIh()aTHUPOBAHHOTO
sraHouiuriuHa (96,1 % wMacc.), sABIAOTCS TeMmmeparypa npouecca 78 °C wm
MPOAOJKUTENILHOCTSD 2,9 Haca.

3amelieHne THAPOKCWIBHBIX TPYIMI Ha Cylnb(paTHbIE TPYNIbl B MaKPOMOJIEKYJax
ATAHOJJTUTHUHA TIPH €ro CYIb()aTUPOBAHUH CMECKHIO CYTb(PaMUHOBON KUCIOTHI 1 MOUYEBHUHBI
noatBepxkaeHo wmerogamu MK u 2D AMP  cnektpockonuu. YCTaHOBJEHO, YTO
Cynb(}aTUPOBAHUIO TOJBEPTalOTCs KaK CIHPTOBBIC, TaK M (PEHOJbHBIE THAPOKCUIHHBIC
TPYIIBI ATAHOJUTUTHUHA.

[To manubm T'TIX, MCXOAHBIA ATAHOJUIMTHUH Oepe3bl, XapaKTepu3yeTcs: HeOOJbIIOM
MostekyssipHor Maccoir (Mw 1800 [la) u monomonansHubiM pactpeaenenuem (PD 2,02). B
npoiiecce Cylab(paTUPOBAHUSA TMPOUCXOJIUT YBEIUUYCHUE CPEIHEBECOBON MOJICKYJISIPHOM
maccel (Mw) o6pasnos (¢ ~1800/1a no ~7600/]a) B pe3ynbrare yBeTU4eHHUs] MOJIEKYISIPHON
MaccChl MOJIEKYJI PU BBEACHUH CYIb(aTHBIX IpyIil. Jpyroii ocOOEHHOCTHIO MOJIEKYIISIPHO-
MAacCOBOTO pacrpejielieHuss o0pas3iia Cylb(PaTHPOBAHHOTO STAaHOJUTUTHHUHA SIBISIETCSI €TI0
OMMoO1aNbHOE pacIpeeieHue Py KOTOPOM YETKO BBIICIAIOTCS JIBa MHUKA C MOJIEKYJIAPHON
Maccoi ~5000 [la u ~12000 /la.

Kpusbie muddepeHmanbHO-TEPMOTPaBUMETPUUECKOTO aHATU3a 00Pa3Il0B UCXOIHOTO
U Cynb(QaTUPOBAaHHOTO JTAHOJJIMTHUHOB  CYIIECTBEHHO OTIWYaloTcs. BBemeHue
cynb(aTHBIX TPYNI B ATAHOJUIMTHUH CHW)XA€T €ro TEePMHYECKYH YCTOMYMBOCTh. Jlis
MCXOJIHOTO 3TaHOJUIMTHUHA HaOmogaeTcs mupokuit nuk B untepsaiie ot 200 no 340 °C. Ha
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KPUBOW  Cynb(aTHPOBAHHOTO HJTAHOJUIMTHUHA TPUCYTCTBYET OIMH Y3KHH THK C
MaKCUMaJbHON CKOPOCTHIO MOTepH Macchl npu 315 °C.

BriepBbie mpemsiokeHO MOJy4yaTh  YIJIEPOJHBIE Teld TyTeM KapOOHU3alHH
OpraHMYECKUX TIelield, CUHTE3MPOBAHHBIX 30JIb-TEJIb IMOJMMEpU3aleil Gopmanbaeruaa c
TaHHUHAMHU KOpPbI JINCTBEHHMIIBI M alib(a-1IeJuIroa0301i COCHBI. YCTAHOBJIEHO BIIMSHHUE
n00aBOK IEJUTIONO3bI  COCHBI B BHJAE pacTBopa aib(a-IeuIIoJIo3bl U MOpOIIKa
LEJUTIOJIO3HOTO a3pOoresis Ha KaXKyIIyICs TUIOTHOCTh, MOPUCTYIO CTPYKTYPY U MOP(OJIOTHIO
MIOBEPXHOCTH YIJIEPOAHBIX T'€JIel HA OCHOBE TAHHUHOB KOPbI JTUCTBEHHUIIBI.

[To manneiM MeTona BOT, BBeaeHHE LEJUIIONO3BI B COCTAaB OPraHUYECKOIO TaHHHUH-
(dopManIbAETUIHOTO Iefsl MEHSET XapaKTep MOPUCTON CTPYKTYPBI IIOJy4aeMbIX YTIIEPOJHBIX
refieif, 4ToO HAXOAUT OTPaXEHUE B M3MEHEHUU (OpM H30TepM ajcopOuuu-aecopounu N,
npu — 196 °C. PasBurme mnopucTOW CTPYKTYpbl YIVIEPOAHBIX Te€JE€H, IOJIYyYEHHBIX C
UCIOJIb30BAHUEM JT00ABOK PpPACTBOPEHHOM UEJUIIONO3bl, MPOUCXOAUT B PE3yNbTaTe
dbopmupoBanus wme3omnop. BBegeHue mopoirka al’porens EUIIONO3bI B MCXOJHBIN
OpraHUYeCcKHil renb crnocoOCTBYET (QOPMUPOBAHHMIO B YIJIEPOJHOM TIe€Jl€ MHUKPOIOP.
Haubonee pa3BUTYI0 MUKPOMOPUCTYIO CTPYKTYpPY MMEET YIJIEPOJHBIN Tejlb, MOJTYYCHHBIN
KapOOHU3aIMe OPraHMYecKOro TAaHHUH-IEUIIONIO3HOTO Tens, coaepxaimiero 20 macc.%
[[EJUTIOJIO3HOTO asporens. Y aenpHas IIonaab MOBEPXHOCTH 3TOro o0pasiia cocTaBiseT 754
M2/r, u3 HuX 80% (606 MZ/I‘) MPUXOAUTCS Ha IOBEPXHOCTH MUKPOIIOP.

Takum o0Opa3oMm, XapaKTEpUCTUKA TOPUCTOM CTPYKTYpbl YIJIEPOAHBIX TeleH,
MOJIy4aeMbIX ~KapOOHM3alMeld OpraHWYeCKUX TAHHUH-LEJUIIOJIO3HBIX Telled  MOXKHO
pEryMpoBaTh MyTEM BapUalMy KOHIEHTPALUK LEUIIOJI03bl U €€ COCTOSHUA (pacTBOp WK
MOPOILIOK a’poresisi) MpU CHUHTE3€ OPraHMYecKoro reis. DTH ABa (akropa ONpeAensioT U
0c00eHHOCTH MOP(OJIOTUN TOBEPXHOCTH MOTYYAEMBIX YITIEPOAHBIX I'elied, YCTAHOBICHHYIO
C ITIOMOIIBIO METO/1a CKAHUPYIOLIEN AIEKTPOHHOU MUKPOCKOITHH.

VYriepoaHsle ey, Mojayd4aeMble U3 JTOCTYITHOTO OPTaHMYECKOTO ChIPbS — TAHHUHOB
KOPBI JIMCTBEHHUIIBI U LIEJUTIOJIO3bI COCHBI, UMEIOT IEPCIEKTHUBBI UCIIOJIB30BAHUS B KAUECTBE
COpOEHTOB, HOCHUTEJEH KaTaau3aTOpOB, M3OJIALMOHHBIX MaTepUaoOB, KOHJIEHCATOPOB U B
OpYyrux o0JacTsX.

. [poext POOU-KKOIIHuHTA Ne 20-43-242904 (p_mk) «Pa3paborka
IKOJIOTHYEeCKH 0e30NACHBIX METOA0B YTHJIM3ALMHU APEBECHBIX OTXO0A0B C MOJy4YeHHeM
OypOBBIX PacTBOPOB, COPOEHTOB M CBA3YIOIIUX MATEPHAIOB», PYKOBOOUmMENb - 0.X.H.,
npog. b.H. Ky3neyos.

BrinonHeHbl cucTeMaTuyeckue MeEKIUCHUIUTMHAPHBIE UCCIIeIOBaHUs, HalpaBlIeHHbIE
Ha penieHre pyHIaMEHTaIbHON HAYYHOH 3a7auu 1O CO3/IaHUI0 OCHOB HOBBIX 9KOJIOTHYECKU
0€30MacHbIX METOAOB MepepaboTKM MHOTOTOHHAKHBIX OTXOOB JiecornepepadaTbIBaroleit
npoMbliieHHocTH KpacHospckoro kpasi — KOpbI JIMCTBEHHMIIBI U THIPOJIM3HOTO JIUTHUHA,
MO3BOJISIOIINE MOTYYUTh ACCOPTUMEHT BOCTPEOOBAHHBIX MPOIYKTOB.

Pa3pabGoTanbl HOBBIE METOJBI XMMHUYECKOW MOAU(UKAIMM KOPbl M JIMTHUHA
Oasupyromuecss Ha TMpoLeccax OKUCIUTEIbHOH 00paboTKM ¢  HCIOJIb30BaHUEM
HKOJIOTMUECKH 0€30IIaCHOT0 OKHUCIIUTENS IEPOKCHIA BOIOPOA.
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BriepBrie Ha OCHOBE TaHHMHOB KOPBI JHUCTBEHHHLBI W THUAPOIHM3HOTO JIMTHHHA
METOJIOM 30JIb-T€JIb KOHJEHCAuu C (QopMaibAeruoM H (QypPypuUIOBBIM CHUPTOM
MOJIyYeHbl ~ TAHHUH-JIUTHUH-(QOpPMAaNbICTUIHBIE W TaHHUH-TUTHUH-QYpdypUIOBBIE
OpraHUYECKHE KCEPOPremu.

BnepBrie  pa3paboTanbl  peuentypsl  OypoBBIX  pacTBOpPOB ¢  J0OaBKaMu
MOIU(PUIIMPOBAHHBIX 00pa3LOB THUIPOIUZHOTO JIMTHUHA W H3YyYEHbl PEOJIOTHMYECKUE,
(GWIbTpallMOHHBIE W  WHTHOMPYIOUIME  CBOMCTBA  TOJYYEHHBIX  TIUHHUCTBIX U
TJIMHOTIOIUMEPHBIX OYPOBBIX PACTBOPOB Ha BOJIHOM OCHOBE.

Pa3paboTanbl pekoMeHIAIMU 10 NPUMEHEHHI0 XUMUYECKH MOJIU(DUIIMPOBAHHOTO
TUIPOJIM3HOIO JIMTHUHA B KAYECTBE CBA3YIOIIMX MPH MOJYyYEHUHU JPEBECHBIX KOMIIO3UTOB.
BrnepBbie  mpemsio)keHO  UCHONB30BaTh  CBS3YIOIIEE W3  THAPOJU3HOTO  JIMTHUHA,
00pab0TaHHOTO MEPOKCHAOM BOAOPOMAA ISl MOTYyYEHHs] TOIUIMBHBIX OPHKETOB C BBICOKOU
IUIOTHOCTBIO M BOJOCTOMKOCTBIO. B KauecTBe CBA3YIOIIETO ISl MOJIYYEHHS JIPEBECHBIX
TUTUTHBIX MAaTEPHAJIOB C BBICOKOW MPOYHOCTHIO HA HM3TMO M HU3KUM BOJOMOTJIONIEHUEM
NPEJI0KEHO UCTI0Nb30BaTh THIPOIU3HBIN JINTHUH, 00paOOTaHHBIN IIET0YbIO.

BriepBbie monydeHbl TOPUCTHIE YTIEPOAHbIE TAHHUH-TUTHUH/(OpMaIbACTUIHBIE U
TaHHUH-JIUTHUH/QYypPypHiioBbIE  Teld  MyTeM  KapOOHHM3alMd  COOTBETCTBYIOIIMX
OpraHMYECKUX TeJeU-NMPEeAIIeCTBEHHUKOB, C LEJIbI0 HCIONb30BaHUS KX B KauecTBE
COpOEHTOB, HOCHTENEH  KaTalu3aTOpOB, TEIUIOM3OJSATOPOB W MATepUANOB IS
KOHJIEHCATOPOB.

BrnepBble nmnpemsiokeH cnoco0 yTHIM3AalMM OTXOAOB THMJIPOJU3HOIO JIMTHUHA,
OCHOBaHHbIN Ha ero moudumpoBannn ZnCl, u FeCl; ¢ mocneayromei kapOoHU3AIUH TPU
800 °C mns mosrydeHuss MarHMTOBOCHIPUUMUYHUBBIX MOPHUCTBIX MarepuasioB. IlomyueHHbIe
KOMITIO3MIIMOHHBIE ~MaTepHajgbl HMEIOT IEPCIEeKTUBBl HCIOJIb30BAHUS B  KauyeCcTBE
MarHUTHBIX KaTaJu3aTOPOB, COPOCHTOB M MPH CO3JaHUU CYNEPKOHICHCATOPOB.

BrnepBbie pa3zpaboraHbl penenTypbl TJIMHUCTBIX U TJIMHOINOJMMEPHBIX OYpOBBIX
pacTBOPOB  Ha  BOJHOM  OCHOBE C  HCIOJb30BaHHWEM  JOOABOK  XUMHYECKH
MOIU(DHUIIMPOBAHHOTO IIEJIOYHOW U OKUCIHUTEIHLHON 00pabOTKOW THUAPOJIU3HOTO JIUTHUHA.
JloGaBKM HMCXOAHOTO W MOJU(DUIMPOBAHHOTO THUAPOJM3HOTO JIMTHUHA TO3BOJSIOT
YMEHBIIUTh (PUIBTPAIMOHHBIE TOTEPU, CHHU3UTH KOA(DOUIIMEHT TPEeHHs, WHTHOMpPOBATH
npouecchl HA0yXaHus U MOBBICUTh YCTOMYMBOCTH TIIMHUCTBIX OYPOBBIX PACTBOPOB.

e Ilpoekt POOU-KKOITHuHT/ Ne 20-43-243001 (p_moa_a_ KpacHosipck)
«Pa3paboTka (QyHIaMEHTAJBHBIX OCHOB MOAW(UKANMH  PACTUTEJNbHBIX U
0aKTepHANBHBIX MOJHCAXAPUIOB KAaK TMEPCHeKTHBHBIX MNOJM(PYHKIHOHAIBHBIX
MaTepuanoB», pykogooumensb — K.x.H. A.C. Kazauenxo.

Pa3paboTran HOBBI METOJ TMOJy4eHHsI CyJIb(aTOB rajakToMaHHaHa W KCaHTaHa,
OCHOBAaHHBII Ha HCIIOJIb30BAaHUM CYJIb()aMUHOBON KHCIOTHl B MPUCYTCTBUM MOYEBHHBI.
HccnenoBanbl pa3NuyHbIE aKTUBATOpPHI TpoOIlecca HAa OCHOBE MOYEBHH: MOYEBHHA,
TUOMOYEBMHA, METHJIMOYEBHHA, OSTWIMOYEBUHA, TUIPOKCUAITUIMOUYEBHUHA, OHYypeT.
[Tokazano, uro wnHambomee >PPEKTUBHBHIM aKTUBATOPOM IIpolecca CyIb(aTupOBaHUS
raJJakTOMaHHaHa ¥ KCaHTaHa CyJb()aMUHOBOM KUCIIOTOM SIBISIETCSI MOYEBUHA.
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[Toxazano, uro 1,4-guokcan sBisieTcss HauOojee 3PQPEKTUBHBIM PACTBOPUTEIEM
nporuecca cynb(paTUpoBaHus rajJjakTOMaHHaHa CyJb()aMHHOBOM KHCIOTOW (B CPaBHEHHH C
TUMETUI(hopMaMuIOM, MOP(HOINHOM, TUPUIUHOM, IUIIEPUIUHOM U AUTIIHMOM).

CuHTe3upOBaHbl CTaOUIIbHBIE CYJIb(YOKUCIOTHBIE 3(PUPHI MMONTMCAXAPHUIOB KCAHTAHA U
raJlakTOMaHHaHa TyapoBOH KaMeIu C pa3IMuHbIM cojaepxkaHueM cepbl. [lomydeHHble
cyiab(aTbl KCaHTaHAa U raJJaKTOMAaHHAHA MCCIEA0BaHbl KOMIUIEKCOM (U3UKO-XMMHUYECKUX
MeTosoB — HWK-cnekTpockomnuel, peHTreHo-(pa3oBbIM aHAJIU30M, TeIb-IPOHUKAIOIIEN
XxpoMmarorpaguei, TEpMHUECKUM aHAIU30M, ATOMHO-CHJIOBONH  MHKpPOCKONHEH U
AJIEMEHTHBIM aHalnu3oM. M3yueHa TepMuyeckass CTaOMIBHOCTh IOJYYEHHBIX CYJIb(ATOB
KCaHTaHa M rajakromaHHaHa. [IpoBemeHa 4YHClIeHHas ONTHUMM3alUs  Ipolecca
cyiabGaTUpOBaHMs KCaHTaHa M TajJaKTOMaHHaHa cCyiab(paMUHOBOW KkucioToil B 1,4-
JTMOKCaHe.

[ToxazaHo, 4TO ONTHUMAaJIbHBIE YCIOBUS CyNb(aTUPOBAaHUS KCaHTaHa CyJb()haMHHOBOMN
KUCJIOTOU B 1,4-11MOKCaHe B MPUCYTCTBUU MOYEBHUHBI (M1 IOTY4YEHHUS Cylb(daTa KCaHTaHa C
coaepxkanuem cepbl 13,1 macc.%): KOIM4ecTBO Cylb(paTUPYIOIIETO0 KOMIUIEKca Ha | T
kcaHTtaHa 3,5 mMmounb, temneparypa 90 °C, nmpomomxutenbHocTh 2,3 4yaca. PaccunTansl
ONTUMAJIbHBIE YCIIOBUS CYyJIb(paTHUPOBaHUS raJlaKTOMaHHaHA CYJIb(aMUHOBOM KHCIOTON B
JTMOKCaHe B NMPUCYTCTBUM MOYEBUHBI: KOJIMYECTBO CYJIb()aMUHOBON KUCIOTH 34 MMOJIb Ha
I r rannakTomanHaHa, TeMrneparypa 85 °C, Bpems 2,6 u.

O6napyxeno, uro B UK-cnekrpax cynbpaTUpOBaHHOIO rajlakTOMaHHAaHA M KCaHTaHa
MPUCYTCTBYIOT ~TONOCHI TOIMOMCHAs B obmacti  1247-1255 u 810-817 oM |,
COOTBETCTBYIOIIME KoyeOaHusIM cyiabpaTHOW Tpymnmbel. C MOMOLIBIO Telb-TPOHUKAIOMIEH
XpomaTtorpapuu Moka3aHo, 4To MpHU Cylb(PaTUPOBAHUU TaJaKTOMaHHAHA I'yapoBOM Kameau
KOMIUIEKCOM  Cyiab(aMUHOBOM KHCIOTBI M |, 4-nmuokcaHa MOJEKyJspHas macca
ymenbInaercs ¢ 8,5-105 mo 3,0-105 r/monb, a 3HaUEHUE TOJUIUCTIEPCHOCTH YBEIIMUUBACTCS
or 1,816 nmo 2,049. Kpome Toro, cynb(paTupoBaHHbIE TPOU3BOAHBIE KCaHTaHa U
raJJakTOMaHHAaHA HMEIOT MEpPCIEKTHBY INPUMEHEHUs B MEAMIMHE B  KAauyecTBE
AHTHUKOATYJISIHTHOTO M THITOJIMIIMJEMUUYECKOT0 BellecTBa (KaK ajJbTepHAaTHBa BaphapuHy U
renapuHy).

BnepBeie Obutn pacumrtanbl Teoperudeckue crektpel FTIR OyrtunoBoro sdwupa
rajlakTOMaHHaHa C HCIIOJIb30BaHMEM TeopuHu (YHKIMOHANIA IUIOTHOCTH METOA0M
DFT+PBEQ, peanuzoBanHoro c¢ ©6a3ucHeiM Habopom Def2-SVP. [Ilokazano, uyto
HanOoJbIIasi cyMMapHasi OTHOcUTeNbHas omuoka (36,5%) Habnromaercss B TEOPETUIECKOM
crekTpe OyTUIOBOro 3(upa raJakTOMaHHAHA B MOJIOKEHUM OyTWiIbHOU rpymmsl npu O14
aToMma kuciopojaa. HauMmensIas oTHOCUTEIbHAA OTpelIHoCTh (kak cpennsis (1,1%), Tak u
obmas (14,7%) wabmiogaercs B TEOPETHYECKOM CIEKTpe OyTuiaoBoro sdupa
raJlakTOMaHHaHa B TIOJIOKEHUM OyTwibHOW Tpymnnel npu O4 artoma KHUCIOPOJA.
[Ipucoenuuenre OyTUIIBHOIN TpyNNBl K TalaKTOMaHHAHY B MEPBYIO OYepenb MPOUCXOIUT
npu arome kuciopoga O4 ramaktomanHaHa. CHUHTE3HpOBaHHBIE OYTUIIOBBIE 3(PUPHI
rajJakTOMaHHaHa TaKXKe OXapaKTepHU30BaHbl METOJaMHM ONTHUYECKOM MHUKPOCKOIHUH U
reJbIIPOHUKAIONICH XpoMaTorpapun.
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d. HAYYHO-OPTAHU3AIIMOHHASA JEATEJIBHOCTD
5.1. MexayHapoaHasi AesiTeJIbHOCTh

COprI{HI/l‘leCTBO C MEKAYHAPOAHBIMA HAYYHBIMHA EHTPaAMHU

B pamkax corpyanudectBa ¢ MOHroMel BBIMOIHSIIOTCS pabOThI MO IPaHTy KOHKypca
MPOEKTOB (yHAAMEHTAIbHBIX HAYYHBIX HCCIIEIOBAHUI, MPOBOAUMOTO COBMECTHO PODU u
MuHUCTEpCTBOM KYJIBTYpHI, 00pa3oBaHusi, Hayku U criopta Monromuu: Mour 1 Nel19-53-
44001\19 «Co3znganue GhyHIaMEHTAILHBIX OCHOB IIPOIECCA COMBBECHTHOM JEMOIMMEPH3aIH
OpPraHWYECKOTO BEIECTBA YIJVIEH C MOJY4YEHHEM MOJUKOHICHCUPOBAHHBIX apOMATUUYECKHUX
YIJIEBOAOPOJIOB KAaK CHIPbSl JIJII IMPOM3BOJCTBA YriepoAHbIX MarepuanoB» 2019-2022 rr.
PykoBoautenu mpoekrta: a.X.H., npod. II.H. Ky3nenoB (UXXT CO PAH), r.u.c. b. ABun
(UXXT MAH)

[IpoekT HampaBieH Ha penieHue (QyHIaMEHTAIBHON HAy4YHOW 3aJadd CO3JAaHMUS
(UBUKO-XMMUYECKUX OCHOB TIpOIlecCa COJBBEHTHOM JIETOIMMEPHU3AIMH OpraHuYECKOU
Macchl yriei ¢ o0pa3oBaHHEM MOJUKOHJIECHCUPOBAHHBIX aPOMATUYECKUX YTIIEBOJOPOJIOB,
HEOOXOJMMBIX I TOJIYYeHHs] HOBBIX YIJIEPOIHBIX MartepuanoB. Bemyrcs paboThl 1Mo
YCTaHOBJICHUIO 3aKOHOMEPHOCTEHN BIUSHUS COCTaBa U CTPYKTYPhl OPTaHUUECKOTO BEIIECTBA
MPUPOIHBIX YIJIeH HA WX PEAKIIMOHHYIO CIIOCOOHOCTH IO OTHOIIEHUIO K PACTBOPUTEISIM C
pPa3IUYHBIMU  COJILBATUPYIONIMMHU CBOMCTBAMH B MSTKHX YCIOBUSIX M  CO3JaHUIO
CEJICKTUBHOTO  TMpoIllecca  TOJY4YEHHUS  IEJIEBBIX  NPOJAYKTOB  —  KOHIICHTPATOB
MOJIMAPOMATUYECKUX  YTIEBOJOPOJOB KaK ChIpbsl [JJIs MPOU3BOACTBA  YIJIEPOIHBIX
MatepuaioB. B pesynbrate peanuzanuu npoekta B 2022 roay onmyOJUKOBaHBI 5 crared u
cnenan 1 poxnaxg Ha XI Mexnaynaponssiii Poccuiicko-Ka3zaxcranckuit CumMmnosnym
«Yrnexumus u skosorus Kysoacca»

IIpuém MHOCTPAHHBIX YYEHBIX U CHECHHATUCTOB

MynxTaiiBan Batmmr Institute of Chemistry and Chemical Technology,
Mongolian Academy of Sciences Mira Avenue 54b, 14th quarter, 13th horoo, Bayanzurkh
district, Ulaanbaatar 13330, Mongolia

Ilenapro BH3HUTA SBISUIOCH BBINOJIHEHHE COBMECTHBIX HCCIEAOBAHMM IO TPOEKTY
PO®U Mour T Nel9-53-44001. B xome Bu3UTa OOCYXIATUCh BO3MOXXHOCTH
COTPYIHHMYECTBA B 00JIACTH MOTYyYEHHS] HOBBIX MaTE€PHUaOB M MCCIEIOBAaHMS UX CBOMCTB Ha
OCHOBE NPHUPOJAHBIX yrieil. JlocTUrHyTa JOrOBOPEHHOCTh O IOJATOTOBKE COBMECTHBIX
myOIuKaIui.

Huama Monroiis I'mnibepmo Anapec (Niama Montoya Guillermo Andres),
cryaeHT-maructpant Cubupckoro ¢enepansaoro ynusepcurera (COVY). 660036, r.
Kpacnosipck, np. CBo6oaubIiH, 79, CDY.

Ilenp Bu3WTAa — BBHINOJHEHHWE BBIIYCKHOW KBaNU(UKAIIMOHHOW pabOThl Ha
AHAJIUTUYECKOM  O00OpyAOBaHMM  J1abOpaTopuu  KaTaJIUTHUYECKUX  IPEeBpalleHui
B0300HOBIsIEeMbIX pecypcoB UXXT CO PAH. Crymentom Humama Montoits ['miasepmo
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AHzipecoM Obula yCHENIHO BbINOJHEHAa M 3amuineHa (23 wutona, CDY) BeimyckHas
KBaJIM(pUKAIIMOHHAsA padoTa.

Jiu Csiomunb (Li Xiaomin), acrupantka II rToma oOyuenus Cubupckoro
dbenepanbHoro ynusepcurera. 660036, r. Kpacnosipck, rip. Co6oansiii, 79, COY.

enp BHU3UTAa — MPOXOXKJIECHHE MPAKTUUYECKOW MOJATOTOBKU B J1IA0OpATOPUM XHUMHH
npupoHoro oprannueckoro ceipbsi UXXT CO PAH.

MesxkayHapoaHbie KOH(pepeHIun

XV mesxncoynapoonan kongpepenyua «Memannypeus ueemuvix, peoKux u
onazopoonvlx memannos» umenu unena-xoppecnonoenma PAH TI'Jl Ilawkoea, 2.
Kpacnosapck, 6-8 cenmaopa 2022 2.

Opranuzaropamu siBisiuch: UXXT CO PAH u ULIMuM COYVY.

Om UXXT CO PAH:

Tapan O.I1. — nupekrop UHcTuTyTA;

Ky3smun B.UM. — 3amectutens nupexkropa MHcturyTa, npencenarens IIporpaMmmHoro
KOMUTETA;

Kokopuna A.H. — cekperapp Kordepeniuu.

B pa6ore Kondepenuuu, nposenenHoit B 2022 roay B cMelIaHHOM (opmate Ha
oredecTBeHHOW tatdopme Webinar.ru, npunsuim ydactue 100 dwenosek u3 Poccum,
Kazaxcrana, Y30ekucrana, Tamkukuctana u Kuras. beumn 3aciymansl 56 noKIagoB, U3
HUX 16 — B pexxume on-line. Tlo matepuanam Kondepeniun u3nan nekTpoHHbIil COOpHUK
JOKJIaJIOB Ha PYCCKOM M aHIJUICKOM s3bIKaX, HWHAeKcupyembli B 0Oaze PHUHI]
(https://www.elibrary.ru/item.asp?id=49561995).

5.2. [laTeHTHO-JIMLIEH3NOHHAas padoTa

[larenTHO-NHMIIEH3MOHHAs  paboTa  ocymecTBisiaack OTaenoM  MAaTEHTHOW |
uzobperarensckort paborer GULL KHI[ CO PAH. B 2022 rony corpyanukamu MuHcTuTyTa
noxydeHo 7 maTeHToB. Ha KOHeI OT4eTHOro Troja MMEIOT CTaTyC JIeHCTBYOIUX — 56
nateHToB P® Ha n300peTenus, 3aIBUTENSIMU KOTOPBIX ABISIOTCS COTPYAHUKH MHCTUTYTA.
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5.3 Css3u c oTpac/ieBoii U By30BCKOIi HAYKOI

JloroBopsbl 0 COTpyAHUYECTBE

. JloroBop o mpakTHuecKkoi moarotoBke odydaromuxcsa mexay UXXT CO PAH u
®enepalibHBIM FOCYAapPCTBEHHBIM aBTOHOMHBIM 00Pa30BaTENbHBIM YUPEKICHUEM BBICILIETO
obpazoBanusi «Cubupckuii denepanbHbii yHusepcutret» or 16.06.2021 r. Ne 107-m
(MHCTUTYT IBETHBIX METAJIOB U MaTepuanoBeacHus) U oT 19.05.2021 Ne4/80 (MucTtHTyT
He(dTH U raza) (Cpok AEHUCTBUSI TOTOBOPOB 6 JIET).

. JloroBop o mpakTHueckoi moaroToBke odydaromuxcsa mexay MXXT CO PAH u
®enepalibHBIM TOCYJAPCTBEHHBIM OOPKETHBIM 00Pa30BaTENbHBIM YUPEKICHUEM BBICIIETO
oOpa3oBanusi «CHOUMPCKUN TOCYJapCTBEHHbIH YHUBEPCUTET HAYKHM M TEXHOJIOTUH HMMEHU
akagemuka M.®. PemerneBa» (Cubl'Y um. M.®. PemerneBa) ot 10.03.2021 1. Ne 41250
(MHCTUTYT XUMUYECKUX TEXHOJIOTH).

e  JloroBop 0 COTpyJHHYECTBE B chepe HAyYHO-UCCIETOBATEIbCKON NESITENbHOCTH
Mexny UXXT CO PAH n «HanmoHanbHBIM MEIUIIMHCKUM HCCIEA0BATEIBCKUM LIEHTPOM
rematojorun» MuHuctepctBa 31apaBooxpaHenuss Poccuiickoit  ®epepauun (PI'BY
«HMHUremaronorun» Munsapaa Poccun ot 19.12.2022 Nel-c-2022 (cpok neiictBust 3
rojaa).

e  (CornameHue O B3aUMOACHCTBUM B UENSAX COTPYAHMYECTBA B Pa3BUTUU
BMMOOKOHOMMUKH, B sHEpreTMuyeckoM, MPOMBIIUIEHHOM, KOMMYHAaJIbHOM, JIECHOM H
arpapHoM komiuiekcax KpacHospckoro kpas mexay MXXT CO PAH u Bocrouno-
Cubupckoii acconuanueir 6uorexnonornueckux kiacrepoB (BCA BTK) ot 29.06.2021r.
(metictByet o 31.12.2024r.).

. Coruamienne 0 Hay4yHO-TeXHMUECKOM coTpyaHudectBe mexay UXXT CO PAH
u DenepabHBIM TOCYAAPCTBEHHBIM OFO/KETHBIM HAYYHBIM yupexkaeHueMm «DenepanbHbIN
UCCEAOBATENbCKUM TIEHTp yrisg u yraexumun Cubupckoro otnaeneHus Poccuiickoit
akagemun Hayk (OUL[ YYX CO PAH) ot 27.04.2022 (cpok aeicTBus 5 JeT).

e  (CoryameHne O COBMECTHOW HAYYHO-IIPAKTUYECKOW  JICATEIBHOCTH U
uH(popManmoHHOM oOMeHe Mexnay Mucruryrom karanmza um. [.K. Bopeckoa (MK CO
PAH, r. HoBocubupck) u ®UI[ KHI] CO PAH, ot 16 mast 2019 r. (cpoxk aeiictBus 10 ner).

. Cornamenne o corpyaaudectBe Mexay MXXT CO PAH u OOmectBoMm ¢
OTpaHUYEHHOM OTBETCTBEHHOCThIO «BocTok» (OO0 «Boctok») ot 18.03.2021 r. (cpok
JercTBUs 3 To/1a).

. Cornameane o corpynaudectse Mexay UXXT CO PAH u OGmectBoM ¢
orpanndeHHoil oTBeTcTBeHHOCThIO «YPAJI HedrempomeicnoBoe ObGopynoBanue CepBuc»
(OO0 «YPAJI HITO CepBucy») ot 17.05.2021 r. (cpok neiictBust 3 roaa).

e  Cornamenue o corpyanudectse mexay OUL KHI[ CO PAH u ®enepanbHbiM
rOCy/IapCTBEHHBIM aBTOHOMHBIM 00pa30BaTEIbHBIM YUPEXKJIEHUEM BbICIIEr0 00pa3oBaHUs
«/lanbHeBocTOUHBIN (enepanbublii yHUBEpcHTET» (IBDY) ot 16.05.2022 (cpok meiicTBus
5 mer).
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e  OIBOY BO «Cubupckuii rocyjapcTBEHHbI YHUBEPCUTET HAYKU U TEXHOJIOTHH
uMenu akagemuka M.®D. PemerneBa» B pamkax cormamenus ¢ ®UIl KHI[ CO PAH or
04.02.2018 .

Hayuno-o0pa3oBaTe/ibHbIE HEHTPbI

HOI] «Ilosepxnocmmuvle a61eHUA 8 REPEPAOOMKE CbIPbA YEEMHBIX, PEOKUX U
071a20pOOHBIX MEMA108 U CO30AHUN HOBbIX MAMEPUAIOE HA UX OCHOBE)
Pyxosooumens: 0.x.1., doyenm Catixosa C.B.

HOL| «IloBepxHOCTHBIE SBJICHUS» OpPraHU30BaH B MIHCTUTyTE XMMHUU U XUMHUYECKOU
texHoigoruu CO PAH B 2009 r. ¢ yuactueM MWMHCTUTyTa ULBETHBIX METaUIOB U
matepuasioBeienus 1 Mucrturyra Hedtu u raza Cubupckoro ¢peaepanbHOr0 YHUBEPCUTETA.
Hanpasnennoctes Hayunbix ucciaenoBanuid HOIL[ cooTrBeTcTByeT TemaTuke padot
naboparopuu TUIPOMETALTyprudeckux mporeccoB mo mpoekry Ne FWES-2021-0014 mo
OPUOPUTETHOMY HampasiieHuto [IporpamMmbl (yHIaMEHTaIbHBIX M TOMCKOBBIX HAaYyYHBIX
uccinenopanui CO PAH na 2021-2030 rogel mo XuMuUyYecKuM HaykaMm «Du3nko-
XMUMUYECKHE OCHOBBI HOBBIX IKOJIOTUYECKH OE30MAacHBIX U OE30TXOJHBIX TEXHOJOTHH AJis
pa3feNeHns U U3BICUYEHMs CTPATErMUECKH Ba)KHBIX METAJIIOB» (KoopauHaTop: A.X.H. B.H.
Ky3bmun).

CoBMecTHBIE ITyOJIUKAIIH:

- Caitikoa C.B., [Ilantemeea M.B., CaiixoBa J[.MI. KartnonoobmenHoe
BBIIICTIAUMBAHKE [IMHKA U3 ()eppHTa IIMHKA ¥ MPOMBIILICHHOTO orapka // Journal of Siberian
Federal University. — Chemistry. — 2022. — V. 15, Ne4, — P. 580-589. DOI: 10.17516/1998-
2836-0320

- CaiikoBa C.B., KupmineBa E.A., ®aneesa H.II., Ilanteneea M.B., Ilukyposa E.B.,
Camoitno A.C. CunTe3 *ene30-uTTepOrueBoro rpaHara ¢ mpuMEeHEHHEeM aHMOHOOOMEHHOTO
ocaxxaenus // XKypuan Heopranuueckot xumuu. — 2022. — T.67, Ne 2. — C. 177-184. DOI:
10.31857/S0044457X22020143

CraenaHbl JOKJIa/bI C OIIYOJIMKOBAaHHMEM MaTEpPHUAJIOB:

— XV Bcepoccuiickasi HaydyHO-TIpaKTU4YecKasi KOHpepeHIHs «XuMudeckas Hayka U
oOpazoBanue KpacnHospesi» B pamkax XXIII MexnyHapogHOro Hay4yHO-IPAaKTHYECKOIO
dopyma CTyIEHTOB, aCIUPAHTOB U MOJOJIBIX Yy4eHbIX «Momonexs n Hayka XXI Bekay.
Cexnust «OkcnepumenTanbHas xumust»y — 2022, (U3x.: KpacHosipckuii rocynapCTBeHHBIH
IIeJarOTHYECKUM YHUBEPCUTET UM. B.IL ActadneBa. — KpacHosipck)
https://www.elibrary.ru/item.asp?id=48567414&selid=48568456

1.  Awntunosa 1O0.B., Kapnos /I.B., CaiikoBa C.B. l3yueHue BIUSHHS HUTPAT-UOHOB

Ha cTaOMJIBHOCTB Tuapo3osel maruertuta — C. 3-7;
2. Kapnor JI.B., Bopob6ser C.A., Antunoa }0.B., Muxmun FO.JI. Cunre3s u
U3ydeHue (PU3UKO-XMMHUECKUX CBOMCTB IJIOTHBIX 30JIel aHM30TPOMHBIX HaHouacTul CuO

—C.37-41;
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https://www.elibrary.ru/item.asp?id=48567414&selid=48568456

3.  Kupmmnera E.A., I'puropseBa E.B., [lanteneea M.B., CaiikoBa C.B. Bnusaue

napaMeTpoB TepMUUYECKOH 00paboTku Ha popmupoBanue dasbl ErgFesO;, — C. 41-45;

4. KpomukoB A.E. PazpaGoTka MeToja OJHOCTAAMMHOTO DSIIOMPOBAHUS HOHOB
HuKens u3 karnonuta KY-2-8 ¢ o6pazoBannem tBeporo nmpoaykra — C. 46-50;

5. Makeea [I.A. Ilonydyenue, crabunuzanus U HM3y4eHUE (UBHKO-XUMUYECKUX
cBoiicTB HaHouacTull peppurta Hukens — C. 50-53;

6. HerecoBa B.B. Biusaue mpupoabl aMHHOKHCIOTH Ha TOJXYYCHHE THOPHIHBIX
HAaHOYACTHI] Ha OCHOBE (eppuTa HUKENA U 30j0Ta. — C. 65-69;

7. llaBaukoB A.JO., CaiikoBa J[.H., Kapmos JI.B. [lonyuenue u xapakrepuzaius

MarauTHeIX Hano4dactul CuFe,O, — C. 75-78;
8. CaiixoBa JI.W., IlaBmukoB A.FO. IlomydeHue MarHMTHBIX HAHOYACTHII

NiFe,0,@Au THna sapo-000104Ka U UX XapakTepusaius ¢pusndeckumu Mmertogamu — C. 87-
89.

— XV wmexayHapoaHas KoHpepeHIms «MeTautyprusi IIBETHBIX, PEIKUX |
0JIarOpOoHBIX METAIIIOB UM. WwieHa-Koppecnonaenta. PAH I'.JI. [1amkoBay, r. KpacHosipck,
6-8 centsaOps 2022 r. — Cekuusa «MeTauryprusi [BETHBIX, PEIKHX W OJIarOpOIHBIX
metaiioB»  (Coopuuk  gokmamoB B PHUHIT DOI:  10.12731/978-5-907208-99-5.
https://www.elibrary.ru/item.asp?id=49561995)

1. KpomukoB A.E., HemxoBa JI.M., CaiikoBa C.B. OmHOCTagWUHHBIA METOJI

AITIOUPOBAHMUS HOHOB HUKENA n3 KatnoHuta KY-2-8 ¢ oOpa3oBannemM TBEpAOTO MPOAYKTA —
C. 314-321;

2. Hewmkopa JI.U., KpomukoB A.E., IlaBmukoB A.}O., CaiikoBa C.B. Ilomyuenue
rubpunnbix HaHouactuil NiFe204@ — C. 203-206;

3. llaBmukoB A.JO., CaiikoBa C.B., HemkxoBa J[.U., Camoiinmo A.C. N3yueHwue

CTPYKTYPHBIX Y MAarHuTHbIX cBoiicTB HaHoudactull CuFe,O4, MONY4EHHBIX METOAOM
AHMOHOOOMEHHOTO OCXJICHUS B MPUCYTCTBUU nonucaxapugos — C. 328-331.

HOIl «Xumusn ouomaccoi»
Pyrxosooumens: 0.x.1., npog. Kyzneyoe b.H.

HOIl «Xwumwust Ouomacchl» oOpraHuzoBaH B WMHCTUTyTE XUMHUM MU XHUMHYECKON
texHosoruu CO PAH B 2012 r. ¢ ywactuem HMHCTUTyTa LBETHBIX METANIOB H
MaTepuanoBeaeHust Cubupckoro enepaibHOr0 YHUBEPCUTETA.

Hanpasnennocts Hayunbix wuccienoBanuii HOLl cooTBeTcTByeT Temaruke paboT
nabopaTopuii XUMHH TepepabOTKH opraHuyeckoro cwipbsa (3aB. nabd. KysnemoB B.H.) u
KaTAIMTUYECKUX TpeBpalleHuil BO300HOBIseMBbIX pecypcoB (3aB. jab. Tapan O.I1.) mo
npoektaMm rocyaapctBenHoro 3amanuss FWES-2021-0017 «®u3uko-XUMHYECKHE OCHOBBI
HOBBIX OKOJIOTMYECKHM O€30MacHbIX M pecypcocOeperaronmx METOJ0B HaIlpaBIeHHON
TpaHcGopMalui BO30OHOBIISIEMBIX PACTUTEIBHBIX MMOJUMEPOB (IEJUTIONO3bI, JIUTHHUHA,
TeMHMIICIUTION03) B BOCTpeOOBaHHBIC (PYHKIIMOHAIBHBIC TOJUMEPBI, HAHOKOMITO3HTHBIC
Marepuaiabl W IIeHHble XUMHYecKue Tpoayktel» u FWES-2021-0012 «UccnemoBanus
MEXaHU3MOB KATAIUTUYECKUX pEaKUMid B BOJHOW M BOJHO-OPraHMYECKOW Cpejax,
PEaKUUOHHOM CIMOCOOHOCTH M (PU3UKO-XMMHYECKMX CBOWCTB BEILIECTB W3 IMPUPOIHOTO
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https://doi.org/10.12731/978-5-907208-99-5
https://www.elibrary.ru/item.asp?id=49561995

OpPraHUYECKOIr0 ChIPbsl C IPUMEHEHUEM KOMIUIEKCA SKCIEPUMEHTAIbHBIX U TEOPETHUECKHUX
METOJIOBY.

Corpygauku UXXT CO PAH Beayr chnemuanbHble KYpChl IO JAUCHUIUIMHAM Yy
ctyneHToB 3-5 kypcoB COY: «Xpomarorpaduueckue metonsl aHanuza» Tapan O.IL,
«AHanmuTHueckass  xumus  Heptm u HeprenponyktoB»  CkpunHukoB  A.M.,
«BBICOKOMOIEKYIISIPHBIE COETUHEHUSD», « XUMUYECKHE OCHOBBI OMOJIOTMUECKUX MPOLIECCOB
Mansip FO.H.

HOLl «Mukpocghepuueckue, HanocmpyKmypuposanHsle yHKUUOHATbHbIE MAMEPUATID
6 npoyeccax 000vluu U nepepadomKu Hepmu u 2aza)
Pyrxosooumens: 0.x.1., npogp. Anwuy A.T".

Cubupckuit  ¢denepanbubiii  ynusepcuter (COY): Huctutyr Hedtn u Trasa,
[TonmutexHnueckuii HMHCTUTYT; KpacHOSpCKHN pErHOHAIBHBIA ILEHTP KOJUIEKTUBHOTO
nosb3oBanus CO PAH.

HOLI «Mukpocdepruueckie, HAHOCTPYKTYpUPOBaHHbBIE (PYHKITMOHATIBLHBIE MATEPHUAIIBI
B Ipolieccax I00bIYM W mnepepaboTKu HepTu M raza» co3fgaH B MHCTUTyTE XUMHHM U
xumuyeckon TexHosormu CO PAH B 2010 romy c¢ yuactuem KpacHosipckoro
pPETMOHAJIBHOIO ILEHTpa KoJulekTHBHOro moib3oBanus CO PAH wu  Cubupckoro
benepabHOTO YHUBEPCUTETA.

HesrenpHocts HOL| HampaBieHa Ha pa3BUTHE MHHOBALIMOHHON CHCTEMBI TOATOTOBKH
BBICOKOKBATM(UIIUPOBAHHBIX CHEIUAINCTOB 1O XUMUU M XUMHUYECKOM TEXHOJIOTUU
(GYHKIMOHANBHBIX MaTepHalioB, JTOObIYM W TepepaboTku HedTH U rasza, BIAACIOIIMX
COBPEMEHHBIMU 3HAHMSIMHU U IPAKTUYECKMMH HAaBBIKAMU, U MHTEIPALlMOHHON J1E€ATEIbHOCTH
NXXT CO PAH, KPLIKII CO PAH u C®Y.

Hampasnennocts uccienoanuii HOLL cooTBeTcTBYeT TemaTuke paboT mabopaTopuu
KaranuTuueckux npespamieHnii Manbsix moiekyn UXXT CO PAH B pamkxax Ilporpammbl
¢dbyHI1laMeHTaJIbHBIX Hay4YHBIX uccienoBaHuil B Poccuiickoil denepanuu Ha JTOJITOCPOYHBIN
nepuon (2021-2030 roasi): 1.4. Xumuueckue Hayku; 1.4.2. HayuHble OCHOBBI CO3JaHUSA
HOBBIX MaTEpHAJIOB C 33JaHHBIMH CBOMCTBaMHU M (YHKIMSIMH, B TOM YHCJI€ BHICOKOYHCTBIX
u HaHomatepuainoB; 1.4.2.3. DU3HKO-XUMUYECKHE OCHOBBI CHUHTE3a (YHKIIMOHAIBHBIX
MaTepHalioB Ui pa3inuHBIX oOjactel coBpemeHHOW TexHuMkH; nmpoekT HUP «Pa3zBurue
HAy4YHBIX OCHOB (DOpMHUpPOBaHUs (DYHKIIMOHAIBHBIX MATEPUAJIOB C 33JJaHHBIMU CBOMCTBAMU
Ha OCHOBE CJIO’KHBIX OKCHUJHBIX CUCTEM U MUKpPOC(EpP SHEPreTUYECKUX 30J1», pYKOBOAUTEIb
I.X.H., Tpod. Anmm A.T.

Tematuku uccnenoanuit HOL B 2022 1.:

— HccnenoBanue nud@y3noHHBIX CBOWCTB CTEKIOKPUCTALTUYECKUX MEeMOpaHHBIX
MaTepHalioB Ha OCHOBE LieHOc(hep B OTHOLICHUH OMHAPHBIX cMeceil mHepTHBIX ra3oB He/Ne,
HG/NZ.

— W3yuenue (axTopoB, BIUSIOMIUX HA MPOYHOCTH KOMIIO3UTHBIX MaTepUajoB Ha
OCHOBE JUCHEPCHBIX (Ppakiuii MUKpochep SHEPreTHUECKUX 301.
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ITpu BoimosiHeHun pador HOIL[ Obun  3ageiictBoBaHbl  npudbopsl COY u
KpacHosipckoro pernoHanbHOro IEHTpa KojuieKTuBHOro mnosb3oBanus OUIL[ KHIL[ CO
PAH.

B uccnenosanusax HOL| npunuManu ydactue: 3aB. Kadeapoi TOIUIMBOOOECTIEUEHUS U
roproue-cMa3zouHbix MatepuanoB Uucturyra nedtu u raza COVY a.1.H., npod. bezdopoaos
I0.H.; B.H.c. UXXT, k.x.H. [llaponoBa O.M.; c.H.c. UXXT, k.x.H. ®omenko E.B.; c.H.c.
NXXT, x.¢-m.H. Kyxreukuii C.B.; nouentr COY, k.x.H. KoBaneBa M.A.; nouent COV,
k.T.H. [lIpam B.T'.; c.H.c. UXXT ComnosbeB JI.A.; Mm.H.c. UXXT Porosenko E.C.; Ben. Tex.
NXXT Pabuerckuii E.B.; maructpant 2 xypca COY MHul" xadeapsr TormmpoobecneueHus
U Toproue-cMazouHbix MarepuanoB rpynnsl HM21-03M TapeeBa A.C.; ctynentst COY
NHul' xadenpsl TommmBooOecriedeHUs] M TOPIOYE-CMA30YHBIX MarepualioB 1 Kypca
maructpatypsl rpynnsl HM22-04M [losras K.P., lyopoBun /d.®@. (umxenep MXXT),
Keiines B.A.

CoBMecTHBIE Hy6J’II/IKaHI/II/I:

1.  Sharonova O.M., Dubrovin D.F., Dobrosmyslov S.S., Anshits A.G. The effect of
dispersed high-calcium coal ash on the properties of composite cements // Chemistry for
Sustainable Development. — 2022. — V. 30. — No. 5. — P. 538-545. DOI:
10.15372/CSD2022414.

2.  Akimochkina G.V., Rogovenko E.S., Gareeva A.S., Fomenko E.V. Aerodynamic
separation of dispersed microspheres PM,s, PM,, from fly ash of lignite combustion for
production of new materials // Journal of Siberian Federal University. Chemistry. — 2022. —
V. 15. — No. 3. — P. 387-397. DOI: 10.17516/1998-2836-0302.

B pamkax aorosopoB ot 19.05.2021 Ne4/80 u 16.06.2021 r. Ne 107-m 0 mpakTrueckou
noaroroBke obydaronuxcsa mexay UXXT CO PAH u COY B UHCTUTYTE BBINOJIHSIOT
KypCOBbI€ H TUIJIOMHBbIE padoThl 38 cTy1eHTOB ¢ Kadeap CDY:

L4 KOMHOSI/IHI/IOHHBIX MaTCpHuajioOB H (bI/I3I/IKO'XI/IMI/II/I MCTAJLIYPTHUCCKHUX IIPOLECCCOB
I/IHCTI/ITYTa OBCTHBIX MCTAJIJIOB U MAaTCPUAJIOBCICHUA

° OpFaHH‘IGCKOﬁ U aAHAJIUTUYCCKOM XUMHM I/IHCTI/ITYTa OBETHBIX MECTAIZIOB H
MaTCpralIoOBCACHUSA

o O6OFaHlCHI/I$I IIOJIE3HBIX HCKOIIa€MBbIX I/IHCTI/ITYTa OBETHBIX METAJIJIIOB u
MaTCpruaJIoOBCACHUSA

o MeTaJ'IJ'IprI/II/I IIBETHBIX METAJIJIOB I/IHCTI/ITYTa OBETHBIX METAJIJIOB u
MaTCpruaJIoOBCACHUSA

. @u3nUecKOM M HEOpraHWYecKod xumuu MHCTHTyTa LBETHBIX METAUIOB W
MaTEpHUATIOBEACHHUS

e  TommBooOecneueHus 1 roprove-CMa304HbIX MaTepuanioB MHcTuTyTa HEPTH U Ta3a
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B pamkax gorosopa ot 10.03.2021 r. Ne 4121 0 npakTU4YECKOW HOArOTOBKE
oOyuaromuxcss Mexay UXXT CO PAH u Cubl'Y um. M.®. PemerneBa B UHcTHTYyTE
BBINOJIHAIOT KYPCOBbI€e M IMIVIOMHBIEe Pa00ThI CTYAeHTHI ¢ Kadeap:

° XUMHUYECKON TEXHOJOTUM JPEBECUHBI U OHOTEXHOJIOTMU MHCTUTYyTa XUMHUYECKUX
TEXHOJIOT UM

° OpraHvueckod XUMUM M TEXHOJOTHMM OpraHMYecKux BemiecTB MHcTUTyTa
XUMHYECKUX TEXHOJIOTHI

CoBMecTHBIE JTa00paTOpPHUHA

Jlabopamopusa mukpocghepuveckux YyHKyuOHaAIbHBIX MAMEPUATLOB
Cubupckuii ¢penepanbHblii yHUBEpPCUTET, [loIMTEeXHUUECKUI MUHCTUTYT
Pyxosooumenv.: Anwuy A.I., 0.x.1., npogpeccop

OCHOBHOM LIETBIO JEATENBHOCTU cOoBMecTHOM JlabGopaTopuu sBisieTcss mpoBeIEHUE
HAyYHBIX WCCIICIOBAaHUN mJisi pemieHus ¢GyHAaMEeHTaIbHOW MpoOiaemMbl (HOpMHpPOBAHUS
HOBBIX (DYHKLIHMOHAJIBHBIX MUKPOC(EPUUECKUX U KOMIIO3UTHBIX MaTE€pHaJIOB C 3a/JaHHBIMU
CBOMCTBAaMH.

HccnenoBanuss HampaBiieHbl Ha JIOCTUXKEHUE TPOPBIBHBIX PE3YIbTATOB  JIS
peaiv3alii MPUOPUTETHBIX HampasieHuid CTpaTernu Hay4yHO-TEXHUYECKOTO pPa3BUTHS
Poccuiickoit ®eneparuu: a) mepexoi K MEepeoBbIM HUMPOBBIM, WHTEIUIEKTYaTbHBIM
IPOU3BO/ICTBEHHBIM TEXHOJOTHSIM, POOOTH3MPOBAHHBIM CHCTEMaM, HOBBIM MarepuajaMm U
croco0aM KOHCTPYUPOBAHUSA, CO3JaHHWE CUCTEM OOpabOTKHM OONBIIUX OOBEMOB JaHHBIX,
MAIIMHHOTO 00YYEeHHS U UCKYCCTBEHHOTO MHTEJUIEKTa; 0) Mepexo K IKOJIOTHIYECKH YUCTON
U pecypcocOeperaroiieil HepreTuKe, MOBBIMICHHE d(OPEKTUBHOCTH NOOBIUM U TIyOOKOM
nepepaboTKH  YIIIEBOJOPOAHOIO ChIpbs, (OPMHPOBAHUE HOBBIX HCTOYHHMKOB, CIIOCOOOB
TPAHCIIOPTUPOBKM W XPaHEHUs DSHEPruH; BBINOJIHAIOTCS B paMKax MOPUOPUTETHBIX
HaIlpaBJICHUH pPa3BUTUS HAyKW, TEXHOJIOTMM u TexHUKH B P®d: «6. PanmonampHOE
NPHUPOIONONIB30BaHue» M «8. OHeproapheKTUBHOCTh, JHEprocOepekeHue, saepHas
DHEPreTUKAY.

TemaTuka coBMecTHBIX padoT B 2022 r.:
— HccnenoBanne B3aUMOCBS3M «COCTAaB — CTPOCHHME — MapLIpyThl 0Opa3oBaHHUS —
CBOMCTBa» MUKpPOC(Ep IHEPTETUUECKUX 3011

[Ipu BbImonHeHHH paboT ObuM 3anelicTBOBaHbl Npubopel CDY: CHUHXPOHHBIH
tepmoananuzatop STA 449C Jupiter (NETZSCH, T'epmanus); wucciemnoBaTeinbCKui
ontuueckuii Mukpockon «Axio Imager” DIM (Carl Zeiss, I'epmanusi); mOpoOIIKOBBII
pentrenoBckuit udpakromerp PANalytical X Pert Pro MPD (Hunepnansr).

B mukne coBmecTHhIx paboTr mpuHMManu ydactue: c.H.c. UXXT, k.x.H. DomeHKO
E.B.; c.H.c. UXXT Anmmn H.H.; ca.c. UXXT ComosreB JILA.; H.c. UXXT, K.X.H.
Kyruxuna E.A.; nouent COVY, k.x.H. IIpokymkuna M.IL.; nonent COY, k.T.H. 3piKoBa
N..; m.a.c. UXXT Porosenko E.C.; Ben. unxenep UXXT Axkumoukuna ['.B.; unxenep
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NXXT, maructpant 1 kypca COY [lonurexHUIECKOTO HHCTUTYTA Kaeaphl TeXHOCHEPHOU
U sKosornueckon 6ezomacHoctu "ok I[1.A.

CoBMecTHBIC Hy6J'II/IKaIII/II/II

1.  Anshits N.N., Sharonova O.M., Zhizhaev A.M., Anshits A.G. Composition-
structure relationship for the skeletal-dendritic ferrospheres isolated from fly ash formed in
combustion of pulverized ekibastuz coal // Chemistry for Sustainable Development. — 2022.
—V. 30.—No. 5. - P. 455-463. DOI: 10.15372/CSD2022404.

2. Fomenko E., Anshits N., Akimochkina G., Solovyov L., Kukhteskiy S., Anshits
A. The composition and origin of PM1-2 microspheres in high-calcium fly ash from
pulverized lignite combustion // Energies. — 2022. — V. 15. - 5551. DOI:
10.3390/en15155551.

3.  Rogovenko E.S., Fomenko E.V., Kukhtetskiy S.V. SEM-EDS study of the
relationship between composition and structure of glass-crystalline shell of cenospheres
from fly ash // Journal of Siberian Federal University. Chemistry. — 2022. — V. 15. — No. 2.
—P. 226-235. DOI: 10.17516/1998-2836-0287.

4. Rogovenko E.S., Fomenko E.V., Kukhtetskiy S.V. Investigation of the diffusion
characteristics of narrow fractions of cenospheres with network structure of a glass-
crystalline shell // Journal of Siberian Federal University. Chemistry. — 2022. — V. 15. — No.
4. —P.539-547. DOI: 10.17516/1998-2836-0316.

5. Sharonova O.M., Solovyov L.A., Anshits A.G. Factors for increasing strength of
composite materials based on fine high-calcium fly ash // Chimica Techno Acta. — 2022. —
V. 9. —No. 4. -20229407. DOI: 10.15826/chimtech.2022.9.4.07.

6. Vereshchagina T., Kutikhina E., Vereshchagin S., Buyko O., Anshits A.
Cenosphere-Based Zeolite Precursors of Lutetium Encapsulated Aluminosilicate
Microspheres for Application in Brachytherapy // Materials. — 2022. — V. 15. — 7025. DOI:
10.3390/mal15197025.

7. Vereshchagina T.A., Kutikhina E.A., Buyko O.V., Anshits A.G. Hydrothermal
synthesis and sorption performance to Cs(l) and Sr(ll) of zirconia-analcime composites
derived from coal fly ash cenospheres // Chimica Techno Acta. — 2022. — No. 4. —
20229418. DOI: 10.15826/chimtech.2022.9.4.18.

8. Ilaponoa O.M., IOmame B.B., Anmmn A.I'. Tlopuctocth ¥ HpPOYHOCTH
KOMITO3UTHOTO MaTepuajia Ha OCHOBE TOHKOJUCIIEPCHOM BBICOKOKAIBIIMEBOM JIETYUEMN 30J1bI
// Ctpoutenbubie MaTepuanbl. — 2022. — No. 7. — P. 33-39. DOI: 10.31659/0585-430X-
2022-804-7-33-309.

Hayuynas mkona «McciaenoBanue rereporeHHbIX CHCTEM U IIPOLIECCOB
B KOMILJIEKCHOM nepepadoTke MOJMMETANINYECKOr0 ChIPhs»

Hayunas mkona «MccnemoBanue TeTepOreHHbIX CUCTEM M MPOIIECCOB B KOMITJIEKCHOM
nepepaboTke nojumeTaindeckoro ceipbs» (HI) cnoxunack B uHCTUTYTE K KOHILY 90-X
rogoB. PaboTel KoOJIEKTHBAa IM0J HAy4YHbIM pYKOBOACTBOM ['‘enHamus JleonmpoBuua
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[TamkoBa, IOKTOpa TEXHUYECKHX Hayk, 4wi.-kopp. PAH, maypeara rocymapcTBeHHBIX
IpPEMHIi, Ha TOT MOMEHT - IUPEKTOpa MHCTUTYTA, ObLIM nojaep:kanbl COBETOM IO I'paHTaM
[Ipesunenta PO B KOHKypce TOCYJapCTBEHHOM MOAJECPKKH BEAYIIUX HAYYHBIX IIKOJ
Poccuiickoit ®enepanyu (rpantel HI-5487.2006.3; HIII-2149.2008.3). Komrexrus HILI:
COTPYIHUKH U acHUpaHThl jJabopaTropuu ruapoMerammyprudeckux mnpoueccos UXXT CO
PAH, OakamaBpel u Maructpel COY. HayuHble wuccieIOBaHUS BBITIOIHSIIOTCS IO
HaIIPaBJICHUAM: THAPOMETAJUIYPTHYECKHE IIPOLIECCHI — PYKOBOAWTENH: TI.H.C., J.X.H.
Ky3pmun B.M.; XxuMusi mOBEpXHOCTH TBEPIBIX TNl — PYKOBOIUTENb: I.H.C., A.X.H., IPOQ.
Muxnun FO.JL; yriexumust u yriaepoJaHble Marepuaibl — PYKOBOJAWUTENb: B.H.C., J.X.H.,
npod. Kysueno IIL.H.; rugporepManbHbli CHHTE€3 HOBBIX  (PYHKIMOHAIBHBIX
HaHOMaTepHUalIoB — pyKOBOAUTENb: B.H.C., A.X.H., ol. benoycos O. B.; cuHTe3 u cBoiicTBa
(GyHKIMOHATIBHBIX MAaTEPHAJIOB — PYKOBOJUTENb: B.H.C., 1.X.H., o11. CaiikoBa C.B.

BaszoBas mikoaa PAH

NXXT CO PAH saBnsercs kypatopom 6a3zoBoil mkonsl PAH - MAOYVY Jluueir Ne7.
Hayunoe HampaBieHue mnpoQWIbHBIX  KJIAcCOB -  «DKOJOTUYECKH 4YHCTass U
pecypcocOeperaroras sHepreTrka, 3pPpeKkTuBHas IyOoKas rnmepepadoTka BO30OHOBIISIEMOTO
IPUPOJHOTO CHIPbS C MOJYYEHUEM IIMPOKOTO CHEKTpa BOCTPEOOBAHHBIX XMMHUYECKHX
BEIIECTBY». 3aHATHUS CO LIKOJIBbHUKAMHU TMPOBOAST MOJIOABIE COTPYIHUKA M acCIUPaHTHI
[IpenonaBaTenu mkoubl: K.X.H. 3uMoHuH JI.B., k.x.H. Jlyromkun M.A., k.x.H. Mansp FO.H.,
MupomnnkoBa A.B. u memaroru AOMOIHUTEIBLHOTO oOpa3zoBanusi: bopoBkoBa B.C.,
['ony6xoB B.A., Monun B.A., Ilonomape U.C., CkpunnukoB A.M. u CrruéB B.B. mox
HAy4YHBIM PYKOBOJICTBOM J.X.H., mpod. PAH Tapan O.I1.

Caa3u ¢ HAYIHO-HUCCJIECA0BATCIbCKUMHA HHCTUTYTAMHU

NHCTATYT MMEEeT HAaydHbIE KOHTAKTHl M BBIIIOJIHSIET COBMECTHBIE HCCIEHOBAHUSA CO
CIIEIYIOUIMMH UHCTUTYTaMHU:

° Bceepoccuticknit HAy4YHO-UCCIICIOBATEIbCKUAMN WHCTUTYT ABUALIMOHHBIX
matepuaioB (OI'YIT « BUAM» T'HII PO, r. Mockaa)

e  Uncruryt Hedrerazonoii reonorun CO PAH (MHI'T CO PAH r. HoBocubupck)

. HNucTuTyT npobnem nazepHbIX U HHPOopMamoHHbIX TexHonoruii PAH — ¢unman
denepanbHOro rOCy1apCTBEHHOTO YUPEKIACHUS «DenepanbHbII Hay4YHO-
uccinenoBatenbckuil neHTp «Kpucramnorpadus u gporonuka» Poccuiickoil akaaieMun HayK»
(UTUJIAT - punuan ®HULL «Kpucramnorpadus u poronnxa» PAH, r. Mocksa)

e  JlaGoparopus NupopManimoHHble TEXHOJOTMH OIEHKH 3(PPEeKTUBHOCTH
uHBectunii Mucturyra cucremHoro ananuza PAH ®enepanbHOro mccienoBaTebCKOro
nenrpa «Mudpopmatuka u ynpasnenue» Poccuiickoit akagemun Hayk (MCA PAH,
r.MockBa)

. JlaGopatopuss u(pPOBBIX yIpaBiasieMbIXx JekapcTB U TepaHoctuku OUI KHI]
CO PAH wu nabopatopusi OMOMOJIEKYJISPHBIX U MeIUUMHCKUX TexHosoruid KpacI'MYVY (r.
KpacHosipck)
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e  MockoBckuid rocynapcTBeHHbl yHuBepcuteT uM. M.B. Jlomonocosa (MI'Y, r.
MockBa)

. TBepckoii rocynapcTBeHHbIN TexHndecknit yauBepcuteT (TBI'TY, r. Teps)

e TyBuHCKHMI MHCTUTYT KOMIUIEKCHOTO OCBOCHHMS IPUPOIHBIX PECYPCOB
(TysMKOIIP CO PAH, r. Kb13b11)

e  depepaiabHOE TOCYJApPCTBEHHOE ABTOHOMHOE O00pa30BaTENbHOE YUPEKICHHE
BbICIIero oOpa3oBaHusi «PoccuiCKMil TOCYyNapCTBEHHBIM YHUBEPCUTET He(pTH U Trasza
(HauMoOHaANBHBIN HcclienoBaTeNbckuil yHuBepcuteT) umenu .M. I'yokuna» (PI'Y nedtu n
raza (HUY) umenu .M. I'yOokuna, r. Mocksa)

e  OepepanabHOE TOCYIApPCTBEHHOE ABTOHOMHOE 00pa3oBaTEIbHOE YUPEKICHHE
BhICIIEr0 0Opa3oBanus «HarmoHanbHbIM Ucciaen0BaTeNbCKuii TOMCKUN MOMUTEXHUYECKUN
yausepcuter» (TIIY, r. Tomck)

e  OepepanbHOE TOCYAApCTBEHHOE ABTOHOMHOE OOpa30BaTENIbHOE YUpEXKICHUE
BhICIIET0 00pazoBanusa «Cubupckuit penepanbubiil yausepcute (COY, r. KpacHosipck)

e  OepepanbHOE TOCYIApPCTBEHHOE ABTOHOMHOE OOpa30BaTEbHOE YUPEXKICHUE
BbICIIETO 00pa3oBaHus «YpalnbCKui (enepanbHbIi  YHUBEPCUTET HMMEHH IEPBOTO
[Tpesunenta Poccun Bb.H. Enbumna», Xumuko-texHojmornyeckuid MHCTHUTYT (YpDVY, T.
ExatepunOypr)

e  @epepanbHOE  TOCYAApCTBEHHOE  OIOJKETHOE  HAYYHOE  YUPEXKIACHHE
«DenepanbHbIil HccaeA0BATENbCKUN TIEHTP MHCTUTYT nuTOon0ruN U TeHeTukr CHOUpCKOTo
otnenenus Poccuiickoii akanemun Hayk» (ULul" CO PAH, r. HoBocu6upck)

e  denepanbHOE  TOCYJAapCTBEHHOE  OIODKETHOE  HAyYHOE  YUpexKJEHHUE
«DenepanbHbIl MCCIEN0BATENbCKUM LEHTp yrias U yriexuMuun CHOUPCKOTO OTIEIeHHS
Poccuiickoit akagemun Hayk» (OULL YYX CO PAH, r. KemepoBo)

e  OepepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE OO0pa30BaTENbHOE YUPEKICHHE
BbIcIIero oopa3zoBanus «CUOMPCKUM rOCYAapCTBEHHbBIN YHUBEPCUTET HAYKU U TEXHOJIOTUH
nMeHn akagemuka M.®. PemeraeBa» (Cubl'Y um. M.®. PemerneBa, r. KpacHospck)

. denepanbHOe TOCYJAPCTBEHHOE OIOKETHOE Yyupexiaenue «HarmoHanbHbIM
MEJIULIMHCKUI UCCIIEN0BATEIBCKUN LIECHTP F€MaToIOrun» MUHUCTEPCTBA 34paBOOXPAHEHNUS
Poccuiickoit ®enepauun (PI'BY «HMUI] rematonorun» Munszapasa Poccuu, . Mocksa)

e  ®depepanbHOE roCyAapCTBEHHOE OIOKETHOE yupekaeHue Hayku «DeepanbHblii
uccrnenoBarenbekuii neHTp «Mactutyr karammza uM. [.K. bBopeckoBa Cubupckoro
otnenenus Poccuiickoii akanemun Hayk» (DU UK CO PAH, r. HoBocuOupck)

e  @epxepanbHOE TOCYJAapCTBEHHOE OIO/DKETHOE yupekaeHue Hayku WHeTuTyt
BBICOKOMOJIEKYJIApHBIX coequHeHuil Poccuiickoit akagemun Hayk (MBC PAH, r. Cankr
[TeTepOypr)

e  depaepanbHOE TOCYJApPCTBEHHOE OIO/DKETHOE YUpexKIeHHEe Hayku HHCTUTYT
reojorun u MuHepanmorun uMm. B.C. CobGoneBa Cubupckoro otaeneHusi Poccuiickoii
akagemuu Hayk (UI'M CO PAH, r. HoBocubupck)
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. ®denepanbHOE TOCYJIAPCTBEHHOE OIOKETHOE YupekJeHue Hayku WHCTUTyT
reoxumun uM. A.Il. BunorpagoBa Cubupckoro otaenenus Poccuiickoit akageMuu Hayk
(UI'X CO PAH, r. UpkyTck)

. ®denepanbHOE TOCYIapCTBEHHOE OIOKETHOE YupexaeHue Hayku WHCTUTYT
HeopraHnuuecko xumuu uM. A.B. HwukonaeBa Cubupckoro otnenenus Poccuiickoit
akanemun Hayk (MHX CO PAH, r. HoBocubupck)

. ®denepanbHOE TOCYJIAPCTBEHHOE OIOKETHOE YyupexkaeHue Hayku WHCTUTYT
obmeli n Heopranmdeckor xummu uM. H.C. KypnakoBa Poccuiickoil akajgeMuu Hayk
(MOHX PAH, r. Mockga)

. ®enepasibHOE TOCYAAPCTBEHHOE OIOKETHOE YUpexkJeHue Hayku HWHCTUTYT
XUMUU TBEpAOro Tena u mexaHoxumuu Cubupckoro otaenenus Poccuiickod akamemuu
Hayk (MXTTM CO PAH, r. HoBocu6upck)

. @enepasibHOE TOCYAAPCTBEHHOE OIO/KETHOE YUpekaeHue Hayku WHCTUTYT
xumun Heptu Cubupckoro otnenenus Poccuiickoit akagemun Hayk (MXH CO PAH, r.
Tomck)

. ®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YUpexaeHue Hayku WHCTUTYT
aneMeHToopranndeckux coenunennii um. A.H. HecmessnoBa Poccuiickoil akageMuu Hayk
(MH30C PAH, r. Mockga)

. denepanpHOE roCyAapCTBEHHOE OIOKETHOE YUpEKICHUE HAayKU
HoBocubupckuii uHcTUTYT Opranmdecko xumuu uM. H.H. Bopoxmosa Cubupckoro
otnenenus Poccuiickoii akanemun Hayk (HUOX CO PAH, r. HoBocubucpk)

. Hentp HOBBIX xuMuueckux texnonoruit UK CO PAH (HHXT, r. Omck)

CBs134 ¢ IPOMBINLJICHHBIMH NPeANPUATUAMHA

WMHCTUTYT IPOAOIDKAET TECHOE B3aUMOJICHCTBUE C MPEANPUATHIMUA TPOPUIBHBIX IS
HNHcTruTyTa OTpaciel MpOMBIIIJIEHHOCTH, TAKUMH, KaK

° AO «YensaOMHCKUN [TUHKOBBIN 3aBOIY», T'. YeNsIOMHCK;

. 00O «HMpxkyrckast HeQTsHas KOMIaHUs», T. UpKyTCK

e  AO «Cubmnpoext» r. Kpacuospck

e  AO XuMuKO-MeTajulyprudeckui 3aBoj, r. KpacHospck.

e  Kuposckuii Onoxumuueckuii 3aBoj, r. Kupon

° OAO «KpacHospckuii 3aBoj 1BeTHbIX MeTawioB uM. B.H. ['ynugoBay, T.
Kpacnosipck

e  OK «PYCAIJD», r. KpacHosipck

o  OI'VII «I'opHo-xumuueckuit koMmOuHaTY, . JKene3Horopck
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5.4 IlpenonaBaTe/ibCKas 1eATEIbHOCTD

Caenenusi 00 uccjie10BaTeNsIX, OCYIIECTBIASIOIINX MPENoIaBaTeIbCKYI0 1esITeJIbHOCTD

D.U.0. Cmenenp, Honxncnocms, BY3
36anue
Anammn AT, I.X.H., 3aBeAyomuit  kadeaport  xumuu  IlonurexHuueckoro
pod. uHctutyta COY

benoycos O.B. J.X.H. npodeccop kadeapbl METAUTYpTHMHM IBETHBIX METaJIOB
WNHcTuTyTa IBETHBIX METAJUIOB U MaTepuanioBenenuss COY;
Hay4yHbIN pykoBoautens aciupanta @ULL KHI] CO PAH

bopucos P.B. K.X.H. JoLeHT Kadeapbl 00orameHus TMOJe3HBIX MCKOMAaeMbIX
NHCcTUTYTa IBETHBIX METAIUIOB U MaTepuaioBeneHuss COY

boposkosa B.C. aCCHCTEHT TIpernojaBareiss Kadeapbl OpraHMYecKoW U
aHAIUTUYECKONM XUMUM MHCTUTyTa IBETHBIX METAJUIOB M
MarepuanoBeneHuss COY,;
nejaror JOMOJTHUTENBHOrO 00pa3oBaHUs 0a30BOM IIKOJIBI
PAH - MAOY Jluneit Ne7

bparun B.1. I.T.H. 3aBEIYIOIIUI Kadeapou oOorareHus MOJIE3HBIX
uckomaemblx ~ MHcTUTyTa  IBETHBIX ~ METAUIOB U
MarepuanoBenaeHuss COY

bypnakosa E.A. K.T.H. TOIEHT Kadeapsl oOOTalieHusl TMOJE3HBIX HMCKOMaeMBbIX
HNHcTuTyTa IBETHBIX METAJUIOB U MaTepuasioBeienuss COY

bypmakuna I'.B. J.X.H. Hay4HbIl pykoBoauTenb acnupanta @UL[ KHI[ CO PAH

Bacunbea H.1O. K.X.H. JOIIEHT Kadeapbl OPraHMYeCKOM M aHATUTHYECKONW XUMUU
HNHcTuTyTa IBETHBIX METAJUIOB U MaTepuasioBeienuss COY

Bamunaes .M. K.T.H. JIOLIEHT Kadeaphl TOPHBIX MAIIMH U KOMIUTeKcoB MHCcTUTYTA
TOPHOTO Jiena, reJIoruu U reorexnonorun COY

Bepnekun B.B. K.X.H. Hay4HbI pykoBoauTenb acnupanta @UIL[ KHI CO PAH

Bopo6ses C.A. K.X.H. Hay4HbIi pykoBoauTenb acnupanta ®UL[ KHI[ CO PAH

I"apsinnesa H.B. K.X.H. noreHT kadeapol xumuu Kpacl'AY

['ony6xoB B.A. nearor JOMOJHUTEILHOTO 00pa3oBaHUs 0a30BOM IIKOJIBI
PAH - MAOY Jluneit Ne7

Encydres E.B. K.X.H. JOTIEHT Kadeapbl KOMIO3UIIMOHHBIX MaTepHaIoB U (pu3uKo-
XUMUHU METaJTyPrUIeCKUX MPOILECCOB
MHcTuTyTa IBETHBIX METANIOB U MaTepuanoBeaeHus COY

3anuena FO.H. K.X.H. Hay4yHbIM pykoBoautens acniupanta @ULL KHI] CO PAH

3umonuH /1.B. K.X.H. JIOLIEHT Kadeapbl OPraHMYecKod M aHAIUTUYECKONW XHUMHHU

u  kadeapsl (PU3MUECKOH ¥ HEOPTraHMYECKOM XUMHUH
HucTuTyTa IBETHBIX METAIOB M MaTepuanoBeneaus COY;
Ne1aror JIOTIOIHUTEIBHOTO 00pa3oBaHUs 0a30BOMl IIKOJIBI

PAH - MAOY Jluueit Ne7
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Houun B.A.

acCUCTEHT TpernojaBareis Kadeapbl OpraHUYecKod U
aHATUTUYECKONM XuMuUM MHCTUTyTa IBETHBIX METAUIOB M
MarepuanoBeseHus COY,

nearor JOMOJHUTEILHOIO 00pa3oBaHUs 0a30BOM IIKOJIBI

PAH - MAOY Jluueit Ne7

Kazauenko A.C.

K.X.H.

JOTICHT Kadeapbl OPraHMYeCKOW M aHATUTHYCCKONH XUMHUU
WNHcTuTyTa IBETHBIX METAJUIOB U MaTepuanioBenenuss COY;
JOIIEHT  Kadepsl
METUITMHCKOM, (apMalleBTHUYECKON M TOKCHKOJIOTHYECKOM
xumnu KpacI' MY;

OMOJIOTUYECKOM XHMHUHM C KypcaMu

Hay4yHbIN pykoBoautens aciupanta @ULL KHI] CO PAH

Kansaxua C.H.

K.X.H.

JIOLIEHT Kadeapbl OPraHMYecKOd U aHAIUTUYECKONW XUMHH
NHCcTUTYTa IBETHBIX METAIJIOB U MaTepuanoBeneHuss COY;
Hay4dHbIl pykoBoauTens acnupanto @UL[ KHI[ CO PAH

Kenosa T.A.

K.X.H.

Hay4HbIl pykoBoauTenb acnupanta @UL[ KHI[ CO PAH

Kopnuenko I'.B.

K.X.H.

noreat Cubl'yY um. M.®d. Pentetnena;
Hay4HbIl pykoBoauTens acnupanta @UL[ KHI[ CO PAH

Kysuenos b.H.

J.X.H.,
pod.

npodeccop Kadenpsl OpraHMYECKOW U aHATUTHYECKOU

XUMUHU NuctutyTa [[BETHBIX METaJIOB u
MarepuanoBeneHus COY,
npodeccop Cubl'Y um. M.®. PemetHena,

Hay4yHbIi pykoBoautens acniupanta ULl KHI[ CO PAH

Kysnenos I1.H.

J.X.H.,
pod.

npodeccop Uucturyra Hedtu u raza COY

Ky3smun /1.B.

K.X.H.

Hay4yHbIi pykoBoautens acniupanta @UL[ KHI[ CO PAH

Mansip FO.H.

K.X.H.

JIOIIEHT Kadeapbl OPraHNYeCKOW U aHAIUTUYECKONW XUMHH
HNHCcTUTyTa IBETHBIX METAJIIOB U MaTepuaioBeneHuss COY;
Hay4yHbIi pykoBoautens acniupanta @UL[ KHI[ CO PAH

MupomnukoBa A.B.

ACCHUCTEHT TIpernoaaBareis Kadeapbl OpPraHUYECKOH U
AHAIUTUYECKON XuMuu MHCTUTyTa IBETHBIX METAILIOB U
MarepuanoBegeHust COY;

nejaror JOMOTHUTENBHOTO 00pa3oBaHUs 0a30BOM IIKOJIBI

PAH - MAOY JIuneii Ne7

Muxanmnos A.T.

JI.T.H.

npodeccop kadeapsl o0oTraieHus MOJE3HBIX HUCKOMAEMBIX
MHcTuTyTa IBETHBIX METAJUIOB U MaTepuanoeacHus COY

Muxiuu O JL.

J.X.H.,
pod.

HayuHbI pykoBoauTens acnupanta UL KHI] CO PAH

O6yxoBa A.B.

K.X.H.

noueHt Muacturyra Hedtu u raza COY, Cubl'’y um. M.O.
PemetneBa

ITonomapes U.C.

ACCUCTCHT IIPCIIOdaBaTCIIA Ka(l)ez[pbl OpFaHquCKOﬁ 141

AHAJIMTUYECKOM XUMHH I/IHCTI/ITYTa OBCTHBIX MCTAJJIOB H
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MarepuanoBegeHust COY;
neaaror JOMOJHUTEILHOTO 00pa3oBaHUs 0a30BOM IIKOJIBI
PAH - MAOY Jlurent Ne7

CkpunnukoB A.M.

aCCHCTEHT TpernojaBareis Kadeapbl OpraHuYecKod U
aHATUTUYECKONM XuMuUM MHCTUTyTa IBETHBIX METAJUIOB M
MarepuanoBegeHuss COVY;

nearor JOMOJHUTEILHOTO 00pa3oBaHUs 0a30BOM IIKOJIBI

PAH - MAOY Jluueit Ne7

ITonomapes U.C.

aCCUCTEHT TIpernojaBareis Kadeapbl OpraHUYeCKOW U
AHATUTUICCKON XuMuHM MHCTHTYyTa IBETHBIX METAJLIOB U
MarepuaioBeaeHuss COVY;

neaaror JOMOJIHUTEIBHOIO 00pa3oBaHUsA 0a30BOM IIKOJIBI

PAH - MAOY Jlunen Ne7

Py6aiino A.U.

I.X.H.,
pod.

npodeccop Kadeappl OpPraHUYECKOW U aHATUTHYECKOUN

XHNMHHU I/IHCTI/ITYTa OBCTHBIX MCTAJlJIOB u

MarepuanoBeneHust COY,;
Hay4HbI pykoBoauTens acnupanta @UL[ KHI[ CO PAH

Caiikosa C.B.

I.X.H.,
TIOIL.

npodeccop Kadeappl (U3MISCKOH H HEOPraHUYECKOMN

XUMHUHU HNucTuTyTa LBETHBIX METAJJIOB "
MarepuaioBeaeHuss COY,

Hay4HbI pykoBoauTenb acnupanta @UIL| KHI[ CO PAH

Cadun B.A.

K.X.H.

JIoleHT Oa3oBOH XUMUA W TEXHOJIOTHUH

Kadeapsl
IPUPOJHBIX 3HEPrOHOCUTENIEH W YIJIEPOJHBIX MaTepHalIOB
WNuctutyra HedtH u raza COY

Criués B.B.

aCCUCTCHT TIpemnojaBareis Kadeapbl OpPraHWUYeCKOW U
aHAIUTUYECKOM Xumuu MHCTUTYyTa IBETHBIX METAIUIOB U
MarepuanoBegeHust COY;

Mearor JOMOJHUTEILHOTO 00pa3oBaHUs 0a30BOM IIIKOJIBI

PAH - MAOY Jlnueit Ne7

Tapabanbko B.E.

J.X.H.,
pod.

Hay4yHbIi pykoBoautens aciupanta @UL[ KHI[ CO PAH

Tapan O.I1.

JI.X.H.,

pod.
PAH

3aBeylonmil kKadenpoil OpraHMYecKod W aHaJTUTHYECKOU

XUMHUHN I/IHCTI/ITYTa OBETHBIX METaJIJIOB u

MarepuanoBeseHuss COY,
HayuHbI pykoBoauTens acnupantoB UL KHII CO PAH

Ycmanosa H.O.

K.T.H.

TOIEHT Kadeapsl OOOTalIeHUs TMOJE3HBIX HMCKOMAeMBbIX
MHcTUTyTa IBETHBIX METAIOB U MaTepuanoBeacaus COY

Xaputonosa M.IO.

K.T.H.

SKCHEPUMEHTAIBHON ~ QU3UKH |

JOLEHT  Kadeapsl
MHHOBAIIMOHHBIX TEXHOJIOTMK MHCTUTYyTa HWHXEHEPHOU

¢u3ukn u paauosnekTpouku COY

[Mop E.A.

K.X.H.

Hay4HbI pykoBoauTens acnupanta @UL| KHI[ CO PAH
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JunJjioMHbIe padoThI cTY1eHTOB, BhinoHeHHbIe B UXXT CO PAH, 2021-2022 yyeOHblii roa

1017 (0) BY3 Ha3Banue padoTsl Hara OLIEHKA JlaGopatopust Hayunbii
3aIUThI HNXXT CO PAH | pykoBoaurejb
['manman  Enena Coy BKP maructpa 26.06.2022 OTJINYHO nmabopatopus I.X.H., Ipod.
BacunbeBHa XUMUU Kysnenos b.H.
«AHanu3 MpoayKTOB TIPHPOJTHOTO
(bpaKIMOHNPOBAHUS TPEBECUHBI OPTraHMYECKOro
OCHUHBI (PUBUKO-XUMUYECKUMHU CBIPBSI
METOJIaMH HCCIICTOBAHMS)
Huama Mownroiis Coy BKP maructpa 23.06.2022 OTJINYHO nmaboparopus I.X.H.,
I'mneepmo KaTaJINTUYECKUX npod. PAH
AHppec «AHanu3 caxapoB U MX IIPEBPALCHUI Tapan O.I1.
MIPON3BOIHBIX METOJAMH BO306HOBIIIEMEIX
BBICOKO?(DPeKTUBHOM pecypeoB
KUJAKOCTHON XpoMmaTorpaguu u
ra3oBoi XxpoMarorpadumn
I.X.H., Ipo.
[TaTtpymesa Coy BKP marucrtpa 23.06.2022 | ornuuHO naGopaTopus Py6aiino A.1.,
AHacracus MOJIEKYJISIPHOU K.X.H.
AHJIpeeBHa «V3o1mann THBIC KOMILIEKCHI CIIEKTPOCKOIHH 1 Yyan O.C.
KapOOHWI([3-TMKETOHATOB) POAMSI aHaIH3a

(I): cuHTe3, peakuuu U CBOMCTBAY
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MakeeBa J[lapes Coy BKP cnenumanucra 22.06.2022 OTJINYHO nmaboparopus JI.X.H., JOILIEHT
AJlekcaHIpOBHA rugpometamnypr | Caiikopa C.B.
«[Tonyuyenue, crabunuszanus u HUECKIX
u3ydeHue PU3NKO-XUMHUECKUX IIPOLIECCOB
CBOICTB HAaHOYACTHI] (peppuTa
HUKEJTIS
HerecoBa Coy BKP cnenmanmcra 22.06.2022 | ormm4HO nabopaTopus 1.X.H., TOI[CHT
BukTopus ruapomeramtypr | Caiikosa C.B.
BuranneBua «3yueHue BIUSIHUS TPUPOIBI HUECKHX
AMUHOKHCJIOTHI Ha TIOJTY4ECHUE IPOLIECCOB
THOPHUIHBIX HAHOYACTHUI] HA
OCHOBE (heppUTa HUKEIS U
30J10Ta»
Bnagumuposa Coy BKP 6akanaBpa 01.07.2022 OTJINYHO naboparopus K.T.H.
Anekcanjpa MUHEPATbHBIX XapuToHOBA
BrnagumupoBHa «YTIpaBJICHHUE TIPOCKTOM pecypcoB M.IO.
BHEJIPEHMs Mpernapara Ha OCHOBE
OouoaerpaAupyeMoro rnojaumepa B
MEJIULMHCKUE YUPEKICHUSI»
I'pubaueBa Coy BKP 6akanaBpa 20.06.2022 OTJINYHO naboparopus K.X.H., JIOUEHT
Exarepuna KaTaJIUTUYECKUX Mansp FO.H.
JlemuoBHa «M3yueHne aHTHOKCUTAHTHON IpEeBPAICHHAIA
AKTUBHOCTH HOBBIX BO306GHOBIIIEMBIX
a30TPOU3BOTHBIX ITAHOJUTUTHUHA pecypeos

KOPEBI ITUXThBD»
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Hosras  Kcenus Coy BKP GakamaBpa 21.06.2022 OTJINYHO nmaboparopus Porosenko E.C.
PomanoBHa KaTaJTUTHIECKUX
«XapakTepucTuka IPeBPAICHHUIA
CTEKJIOKPHCTATTUIECKIX MAJIBIX MOJICKYII
MaTepuajIoB Ha OCHOBE IIeHOChED
CETYaTOr0 CTPOCHUS KakK
3¢ HEeKTUBHBIX
ra3zopas/iequTeNIbHbIX MEMOpaH»
Hy6poBun [lenuc Coy BKP 6akanaBpa 21.06.2022 OTJINYHO nmaboparopus K.X.H.
®denopoBuy karastnaeckux | llaponosa O.M.
«TaMroHaxHBIN pacTBOp Ha TIpeBpaLIeHHiT
OCHOBE MHKpOC(Ep MaJIbIX MOJIEKYII
HHEPTEeTUIECKUX
BBICOKOKAJIBIIMEBBIX 30JD»
Keitas Coy BKP Gakanaspa 21.06.2022 | ornmuHO nabopaTopus K.X.H.
Banentuna KaTAIMTHIECKUX | domenko E.B.
AJICKCAHIPOBHA «Mccnenosanre nuddHy3MOHHBIX TpeBpAaICHHIT

CBOMCTB MUKpOC(epruyecKux
MeMOpaH Ha OCHOBE IieHOC(hep
JeTydux 3071 B oTHomeHnn He/Ne
cMecH»

MaJIbIX MOJICKYJI
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Konomeitayk Coy BKP GakamaBpa 21.06.2022 XOPOIIIO nmaboparopus K.X.H., JIOIEHT
Maprapura KaTaJINTUYECKUX Mausip FO.H.
BiiaiuMHpOBHA «CuHTe3 U QUBHKO-XUMUYECKOE MPEBpALICHHUIA
HCCIIEIOBAHUE BO300HOBJISIEMBIX
CylIb(aTHPOBAHHBIX pecypeoB
(dbepMEeHTaTUBHBIX IMTHUHOB
OCHHBI»
MupoHnoB Aprem Coy BKP 6akanaBpa 21.06.2022 OTJINYHO naboparopus K.X.H., JIOIEHT
AnexcaHapoBUY KaTaJTUTHIECKUX Mausip 10.H.
«Brinenenue u ucciaenoBaHue IPEBpALICHNUI
TeMUIIEIITI0I03 OCUHBI METOI0M BO30GHOBIIIEMbIX
KaTaJIUTUYECKON pecypcos
NeMUrHuUKaInm,
Hemun 3axap Coy BKP 6akanaBpa 21.06.2022 OTJINYHO naboparopus K.X.H., JIOLEHT
Hropesuu KaTaJIUTUYECKUX Mausp FO.H.
«HccnenoBanne KaTaTuTUYECKOTO MPEBPALICHHUIA
BOCCTaHOBUTEIHHOTO BO30OHOBIIIEMBIX
(bpakMOHUPOBAHUS JPEBECUHBI pecypeoB
OCHHBI»
Coduu Coy BKP 6akanaBpa 21.06.2022 | oTauuHO naboparopus K.X.H., JOLIEHT
Buxkropus runpomeramnypr | Kamskun C.H.
JleHncoBHa «P®DA TsKENBIX METAIIJIOB B BOJIE MYeCKIX
C MPEBAPUTEIBHBIM IPOLIECCOB
COpOIMOHHBIM
KOHIEHTPUPOBAHUEM
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5.5 TloaroroBka HAY4YHBIX KAJPOB B aCIMPAHTYype

OOyyeHne acmUpPaHTOB OCYIIECTBIIETCS HA OCHOBAHUM JTUIIEH3UU HA OCYIIECTBICHHE 00pa3oBarenbHo nesreabHoctu Ne 2361 ot 30

asrycra 2016 roga, Beitannoit @UL KHL[ CO PAH u cBuaerenscTBa 0 rocyAapCTBEHHON aKKpeIUTaluu 00pa30BaTeIbHBIX porpamm Ne

2621 ot 16 urons 2017 roaa.

B 2022 roay B acnupantypy ®UIL KHI[ CO PAH na oOyueHue nmpuHATO 6 YemoBeK Ha OOJKETHBIE MeCTa. 3 - MO HaNpaBICHUIO

noarotoBku 04.06.01 - xuMuyeckne HaykH, cnenuaibHOCTh 1.4.4 - du3mdueckas xumus, 3 - mo HampasieHuto moarotoBku 18.06.01 —

XUMHYECKHE TEXHOJOTHH, U3 HUX 2 MO CHEUHAIBHOCTH 2.6.7 — TEXHOJIOTUs HEOPTaHMYECKUX BEHIECTB M | mo cneruanbHoCcTH 2.6.12 —

XUMHYCCKas TCXHOJOI'MA TOIIMBA U BBICOKOOHECPICTUICCKUX BCIICCTB.

B cents6pe 2022 roma mpommia TOCyZapCTBEHHAs MTOTOBAs aTTECTAIlHsl, JUIUIOMBI 00 OKOHYAHWH ACTHPAHTYPHI MONIYYIHIH 3

acriupanTa; 2 o creranbHOoCcTH 02.00.04 - dusnueckas xumus u 1 no crnenuanbHOocTH 05.17.01 - TEXHOIOTHS HEOPTraHUYECKHUX BEIIECTR.

Ha konen otuernoro rona B acnupantype @UL[ KHI[ CO PAH o6y4anocs 14 acnupantoB no HarpasieHuto noarotrosku 04.06.01 -

XUMUYECKHE HAYKH U 5 acipaHToB 1o HanpaBiieHnio 18.06.01 - xuMuueckast TEXHOJIOTHS.

2021-2022 YuyeOHubIii rojg

Acnmpant ®PUO CnenuajbHOCTh Tema ucciienoBaHus Hay4Hblii pyKOBOJIUTEJIb
Buvinyck 2022 z00a
AxuMeHKO Anekcel 05.17.01 ABTOKJIaBHBIE TEXHOJOTUHN UHTCHCU(DUKAIIUN K.X.H., JIOIICHT
AHJipeeBUY TEXHOJIOTHS Pa3NIoKEHUs ChIPhsl HA OCHOBE OJIarOpOAHBIX benoycos
HEOPraHUYECKUX METAJLJIOB Oner BrnangucnaBoBud
BEIIIECTB
[TectynoB Anapeit 02.00.04 Jenonumepu3zanusi IpeBECHBIX JIUTHUHOB B J.X.H., Ipodeccop

Bukroposuu

duzndeckast XUMHUs

Cpcac 3TaHOJIa B IPUCYTCTBHUU KHUCJIOTHBIX U
MCTAJUIMICCKUX KaTAJIN3aTOPOB

Ky3nenos
bopuc HukosaeBuu

CriueB Banentun
Brnagumuposnuu

02.00.04

duzndeckast XUMUs

Hanopasmepusie RU/C katanuzaTopsl ajis
MPOIIECCOB MepepabOTKH KOMIIOHEHTOB
pacTUTENbHON OMOMACCHI B IICHHBIE XUMUYECKUE
POAYKTHI

I.X.H., mpodeccop PAH
Tapan
Okcana I1aBnoBHa
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Yemeepmutii 200 00yuenusn

Buryns JImutpuii
Onerosuy

02.00.04
dusnuecKkas XuMus

OU3NKO-XUMHYECKHE OCHOBBI IIEpEPabOTKU

JIUTHOYIJIEBOJHOI'O KOMIUIEKCA JPEBECUHBL

METOAAMU OKUCIUTEIBHOTO U KUCIOTHOTO
Karanusa

I.X.H., Ipodeccop
Tapabanbko
Banepuit EBrenreBuu

BaneeBa Anactacus
JleHrncoBHa

02.00.04
dusnuecKas XuMus

Oco0eHHOCTH CTPOEHHUS U PEaKIMOHHON
CIOCOOHOCTH HAHOMATEpUAJIOB HA OCHOBE
Cylnb(pUIOB MEIH U jKeJie3a

I.X.H., Ipodeccop
Muxnux
HOpwuii Jleonngosuy

HNounun Bnagucnas
AJleKcaHIpOBUY

02.00.04
dusnuecKas XUMHs

CuHTe3 U uccienoBaHue ¢ yHKINOHAIBHBIX
MaTepHaioB, MOJYYEHHBIX U3 KOMIIOHEHTOB
pacTUTENIbHOM OMOMAacCHI

I.X.H., mpodeccop PAH
Tapan
Okcana [laBmoBHa

Kupmnesa Ennzasera 05.17.01 CuHTE3 HAaHOKPUCTATUTUYECKUX (DePPUTOB J.X.H., IOUEHT
AnekcaHapoBHA TEXHOJIOTHSI PEIKO3eMENBHBIX AJIEMEHTOB CO CTPYKTYPOM CaiikoBa
HEOPraHUYECKUX rpaHaTa ¢ UCMOJb30BaHHEM aHHOHOOOMEHHOTO Csetnana BacunbeBHa
BEIIECTB OCaXKIEHUS
Henenuna TaresgHa 02.00.04 Penokc-cBoiicTBa TeTepOMETAITNICCKUX I.X.H., C.H.C.
CepreeBHa bu3nIecKass XUMHUS KOMITJIEKCOB POJIHS, COJICPIKAITUX MOCTHKOBBIE bypmakuna

AJIKWJIBHBIC 1 BUHUJIMACHOBBIC JIMT'aH/IbI

lNanmuua BeanamMuHoBHA

Yepemuckuna Enena
BnagumupoBhna

02.00.04

dbuznueckas XuMus

CuHTE3 ¥ UCCIIeIOBAaHUE CBOMCTB MAarHUTHBIX
KOMITO3HUTOB, MTOJIYYEHHBIX C TOMOIIIBIO
TIOJIUCAXaPH/IOB

1.¢.-M.H., IOIEHT
Cromsp
Cepreit BukropoBuu
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Tpemuii 200 00yuenus

['ony6xoB BukTtop
AnekcanapoBHuY

02.00.04

bu3nUecKas XuMus

OcobenHocTu TUApPOJIn3a YIriI€BOJA0B C
MMOMOIIBIO TBEPABIX KHUCJIOTHBIX KaTaJIN3aTOPOB

K.X.H.
3aiirieBa
IOmus Hukomnaesua

KazakeBuu JIMutpuii 05.17.01 OcaxeHne MeTayIoB TUIATHHOBOM TPYIIITBI K.X.H., JIOIIEHT
AnexceeBuu TEXHOJIOTHUS [IEMEHTAIUEH U3 COJMTHOKUCIBIX H CEPHOKUCITBIX Kansxun
HEOPraHUYEeCKUX cpen Cepreit Hukonaesnu
BEIIECTB
Kyynap Ailipaana 02.00.04 HaHOoKOMIO3UTHBIE MaTEpPHAIBI HA OCHOBE K.T.H.
buznueckas XuMus CBMIID 1 HaHOBOJIOKOH OKCH/1a aJIFOMUHUS CumyHuH

Muxani MakcuMoBHUY

Bmopoii 200 00yuenusn

bopoBkoBa Banentuna
CepreeBHa

02.00.04

buznUecKas XuMus

DU3UKO-XUMUYECKUE OCHOBBI ITPOLIECCOB
BBIJICTICHUS] U MOAU(UKAIIUN APEBECHBIX
TeMHUIICIIITION03

K.X.H., JIOUEHT
Maisip
IOpuit Hukonaesnu

3ocpk0 Hukonai
AHJipeeBUY

02.00.04

dbuznueckas XuMus

PazpaboTka ¢poTo-, 2IeKTpOKATATUTHICCKUX
MIPOLIECCOB KOHBEPCUU KOMIIOHEHTOB
pacTUTEIbHON OMOMACCHI Il XUMUU U 3€JICHON
SHEPTeTUKHU

K.X.H., JJOIEHT
Kenosa
TaTesiHa AneKCaHIpOBHA

Kanaesa CBernana 02.00.04 DIEKTPOKATATUTHYECKOE OKUCIECHUE K.X.H.
Hukonaena buznueckas XuMus KOMITOHEHTOB IepepaboTKHu OMOMACCHI B KopHuenko
LIEHHBIC MPOAYKTHI B BOJIHBIX Cpeaax I'anmuna BacuinbeBHa
ITonomapes Unbs 02.00.04 CuHTe3 U u3yueHrne KOOpANHAIMOHHBIX K.X.H.
CepreeBuu dusndecKast XUMHUsI COCJIMHEHUH METAJJIOB TPYIIITBI MEIH U HUKEJIS Bepnekun

C TUOPUTHBIMU JIUTaH/IaAMHU, COJIEP KAILUMU
JOHOPHBIE EHTPBI PA3JIMYHON IPUPO B

Buxkrop BacunseBuy
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Ilepeutit 200 00yuenus

bepexnas Spocnasa
JAmutpreBHa

144
duznyeckast XUMUsI

CuHre3 U pU3NKO-XMMHUYECKHE CBOMCTBA
(YHKIMOHAIBHBIX MaTEPHAIOB HA OCHOBE
IPUPOJHBIX MOJIMCAXAPUIOB

K.X.H.
Kazauenko
Anekcanip CepreeBuu.

Boskosa [lapps

144

Curma-aJKuHHIBHBIC KOMILICKCHI MNEPpCXOaAHBIX

1.X.H., C.H.C.

CepreeBna duznyeckas XuMus MeTauioB 8 u 10 rpynn ¢ noauaeHTaTHBIMU bypmakuna
JIUTaHJAMU: CUHTE3, CTPOCHHUE, CBOMCTBA I'annua BeHnaMHHOBHA

[TarpymeBa AHnacracus 144 Pa3paboTka MeTO10B CUHTE3a U PU3UKO- 1.X.H., IpoQ.

AHnipeeBHa buznueckas XuMus XUMHUYECKHE CBOMCTBA HOBBIX KOMIUIEKCOB Py6aiino

poawms (I, I11) ¢ m3onMaHMIHBIME JTUTaHAAMU

Amnaronuiit Mocudopud

Cunbminaos [laBen 2.6.12 Pa3zpaboTka cioco00B CHUKEHUS K.X.H., JIOIICHT
AnexceeBuu XUMHUYECKask TEXHOJIOTHSI XJIOPOPTaHUYECKUX COCTUHEHUH B HEPTIX, Kansxun
TOTUIUB U o0pa3yronmxcs Mpu XuMA4YECKoi o0paboTke Cepreii HukonaeBuu
BBICOKOYHEPTeTUYECKUX CKBa)KUH
BCIIECTB
dnepko Makcum 2.6.7 CBepXKOHIICHTPUPOBAHHBIE 30JIH: MEXaHU3MBbI K.X.H.
IOpbeBuu TEXHOJIOTHUS YCTOWYMBOCTH, TIOJIYYCHUE U TIPUMEHEHUE BopoOneB
HEOPraHUYECKUX Cepreit AnexcanipoBud
BCIIECTB
Onos Oner 2.6.7 Pa3paboTka HOBBIX MOAXOAOB K mepepaboTke K.X.H.
AHaTOJIbeBUY TEXHOJIOTHUS TPYAHOOOOTATUMBIX YIbTPAIUCIICPCHBIX PY/ Ky3bMuH
HEOPTaHWUYECKHUX TOMTOPCKOTO MECTOPOKICHUS JlMutpuit BiaguMuposuy
BEIIECTB
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5.6 lesiTeJIbHOCTH IMCCEPTALMOHHOIO COBETA

CoBer 1o 3amuTe AOKTOPCKUX W KaHAWJATCKuX auccepramuit 24.1.228.04 (U
003.075.05) co3man Ha 0Oa3e denepadbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO HAYYHOTO
yupexaenusa «DenepanbHblil HCCIEI0BATENbCKUN HEHTP «KpacHOSPCKUIT HAy4YHBIA LEHTP
Cubupckoro otaenenusi Poccuiickoil akagemun Hayk». COBET YTBEpPXKIEH IPUKA30M

Muno6puayku Poccun ot 30 ssuBaps 2017 roma Ne 47/Hk.

Ne | ®@.N.0. Y4eHas cTeneHb CnennajabHOCTh
1. | YecnokoB Hukonait JOKTOp XUMHUUYECKUX HayK, 2.6.12
BacunweBuu (mpezcenarens) JTOLICHT
2. | Ky3nenos bopuc HukomaeBua | JOKTOp XUMHUYECKHX HAYK, 2.6.12
(3aM. mipeacenaTens) npodeccop
3. | bypmakuna I'asimaa JIOKTOP XUMHYECKUX HaYK, 1.4.4
BennamunoBHa C.H.C.
(y4eHslii cekpeTapb)
4, | AHmmn AJekcaHap JIOKTOP XUMHYECKUX HaYK, 2.6.7
['eopruesuu npodeccop
5. | Bepemaruna TarbsiHa JOKTOp XUMHUYECKUX HayK, 2.6.7
AJexcanapoBHa C.H.C.
6. | Kopuuenko Bacunuit JIOKTOP XUMHYECKUX HaYK, 1.4.4
JleoHThEBUY npodeccop
7. | Ky3nenos Ilerp Hukonaesuu JIOKTOP XMMHUYECKUX HaYK, 2.6.12
npodeccop
8. | Ky3nenona Cetnana JIOKTOP XMMHYECKUX HAYK, 1.4.4
AJsekceeBHa JOLEHT
9. | Ky3pmun Brnagumup MBaHOBHY | JOKTOP XUMUYECKUX HAYK, 2.6.7
C.H.C.
10. | JlaBpeHOB AneKcaHp JIOKTOP XMMHUYECKUX HaYK, 2.6.12
Banentunosuu JOIIEHT
11. | Jlesganckuit Bnagumup JIOKTOP XMMHYECKUX HAYK, 2.6.12
AnekcaHapoBUY JIOILICHT
12. | MuxaitnoB Anekcanap JIOKTOp TEXHUYECKUX HAYK, 2.6.7
I'enrnanpeBuY C.H.C.
13. | Muxmun KOpwuit JleonngoBuy JIOKTOP XMMHUYECKUX HAYK, 1.4.4
npodeccop
14. | Hacny3oB Bnagumup JIOKTOP XUMHUYECKUX HAYK 1.4.4
AnekceeBuu
15. | [Tonsixos Iletp BacunbeBuu JOKTOp XUMHUUYECKUX HayK, 2.6.7
npodeccop
16. | PyGaitno Anaronuit JIOKTOP XMMHYECKUX HAYK, 1.4.4
HNocudosuu npodeccop
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17. | CaiixoBa CBeTiiaHa BacuibeBHa | JOKTOp XMMHUYECKUX HAYK, 2.6.7
JOLIEHT

18. | Cromnsp Cepreit BuktopoBuu JIOKTOP (pu3HKO- 2.6.7
MaTeMaTUYECKUX HAYK,

JIOLIEHT
19. | TapabGanbko Banepwuit JIOKTOP XUMHYECKUX HaYK, 2.6.12
EBrenbeBnu npodeccop
20. | Tapan Oxcana [laBnoBHa JIOKTOP XHMHYECKUX HaYK, 2.6.12
npodeccop PAH
21. | llumaHCKMiAd AJIeKCaHIp JIOKTOP XUMHYECKUX HaYK, 1.4.4
®denopoBuy npodeccop

JuccepTaluOHHOMY COBETY pa3pelieH0 NPUHUMATh K 3alluTe JUCCEpPTaluu 110
XUMHUYECKHM Haykam 1o crnenuanbHocTsM: 1.4.4 (02.00.04) — dusuyeckas xumus, 2.6.7
(05.17.01) — TexHoJNOTHS HeopraHwdyeckux BemectB, 2.6.12 (05.17.07) — xumus u
TEXHOJIOTHS TOTUIUB U BBICOKOIHEPTE€TUYECKUX BEIIECTB.

B 2022 romy mpoBeaeno 21 3acemaHue AMCCEPTAMOHHOTO COBETA, 3AIUIICHBI 6
JUccepTaluii Ha COUCKaHUe YYeHOU CTEeNeHU KaHAu1aTa HayK.

Kpartkuit ananu3 quccepraiuii, yTBEpKICHHBIX COBETOM B T€YEHUE OTUETHOIO roja:

Huccepranus  Illnmakoapaesa Kupuwinna  MuxaiioBuda  «Bwldenenue u
uoenmugukayus - KOMHOHEHMHO20  cocmasa  paxyuil  OYPOY2OIbHLIX — OUMYMO8
Tonveanckozo 6ypoeo yens» Ha COMCKaHHUE YYEHOW CTETICHM KaH/IWUJaTa XUMUYECKUX HAayK
M0 CHEHHATBHOCTU 2.6.12 — XuMH4YeCcKasi TEXHOJIOTUSI TOIJIMBA U BBICOKOAHEPTrE€TUUECKUX
BemiecTB. Pabora BeinmonHeHa B nabopatopuu xumun 0ypeix yriaeit ®UL[ YYX CO PAH, r.
Kemepogo.

ABTOpPOM pelleHa akTyajbHas 3ajada pa3pabOTKM HAyYHbIX OCHOB IOJy4YEHUs
OUTYMHBIX BeWIECTB U3 Oyporo yrias TIOJbraHCKOTO MECTOPOXKIEHUS, HUMEoIas
CYLLIECTBEHHOE 3HAY€HUE JMJI1 PAa3BUTUS TMPOLECCOB TIIIYOOKON mepepabOTKU TBEPAbIX
TOPIOYUX UCKOIMOEMBIX C OJTy4YE€HUEM IPOJYKTOB HETOIUIMBHOTO Ha3HAUYEHHUS.

Huccepramua  TyryabaypoBoid  Bepbt  IletpoBHbBl  «Teopemuueckoe — u
IKCNepuMeHmanibHoe onpeoenenue MexaHusMo8 peakyuil MOHO- U OUKAPOOHUTILHBIX
CcoeOuHeHUull ¢ AMMUAKOM» Ha COUCKAaHUE YYEHOU CTENEHN KaHAM/1aTa XUMUYECKUX HAYK 10
cnemanbHocTH 1.4.4 — ¢Qusmueckas xumusa. PabGora BbeimonHeHa B Jlaboparopuu
opraHuueckoro cuHTe3a Hay4yHoro ympasienus HU TI'Y u na xadenpe dusmyeckoil u
KOJIJIOUIAHON XuMuu xumuaeckoro ¢akymnsrera HU TT'Y, r. Tomck.

ABTOpOM DpellleHa akTyallbHas 3ajlaya — Ha OCHOBAHHWU KBaHOTOBO-XMMHUYECKUX
pacyeToB M SKCIEPUMEHTAIBbHBIX MCCIEIOBAHHUI J1eTaT3UPOBAHBI MEXaHU3Mbl pPEaKIIMi
MOHO (aleTaNbIeTHa) U TUKAPOOHUIBHBIX (TJIMOKCAh) COCIMHEHUHN, a TAK)KE UX CMECHU C
aMMHAKOM B BOJIHOM pacTBOpe ¢ 00pa30BaHHWEM COOTBETCTBYIOIIMX T'€TEPOLMKIMYECKHX
COCMHEHNH, UMEIOIIasl CYIIeCTBEHHOE 3Ha4YeHue Uil (PU3MUECKOM XMMHU OPTaHUYECKHX
COCIMHEHUM.
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Huccepranus JlyromkuHa Makcuma Adexkcanaposuda «Cocmas, cmpoenue u
CBOUCMBA HOBLIX (DYHKYUOHANLHLIX MAMEPUANO8 U MEMALIOKOMNIEKCO8, NOJIVYEHHbIX HA
OCHOBe NONUPEHON08 pPACMUMENbHOU OUOMACCbly Ha COUCKAHWE YYEHOM CTereHu
KaHIMJaTa XUMUYECKUX HayK o crnenuanbHocTH 1.4.4 — dusmdeckas xumusi. Pabora
BBITIOJIHEHA B JIA0OPATOPUU XUMHUH NPUpoIHOro oprannyeckoro ceipbd UXXT CO PAH.

ABTOpPOM pellleHa aKTyalibHas 3ajaya — YCTAHOBJICHBI 3aKOHOMEPHOCTH (DHU3UKO-
XUMHUYECKHUX MPOIECCOB, MPOTEKAIOIUX MPHU MOTYYEHUH MOJAUPUIIUPOBAHHBIX JIUTHUHOB U
MOPUCTBIX Kceporeyne Ha OCHOBE (DEHOJIbHBIX KOMIIOHEHTOB JIUTHOIEIUTIONIO3HOM
OuoMaccel, a Takke Mpu OOpa30BAaHUU KOMIUIEKCOB (hIaBOHOUIOB C PEIKO3eMETbHBIMU
MeTaJUlaMHi, UMEIOIasl CYIIEeCTBEHHOE 3HaueHue s (U3UYECKOW XUMHUU MPUPOJIHBIX
OpPraHUYECKUX COECTUHEHUM.

Muccepranus MUpPOIIHUKOBON AHreJuHbl BukTOpOBHBI «Kamanumuueckas
80CCMAHOBUMENILHASL OeNOIUMEPU3AYUSL OPEBECHBIX IMAHOLIUSHUHO8 U OPEeBECUHbL 8 Cpeoe
9Manoa» Ha COUCKAHUE YUYEHOW CTENEHU KaHANAATa XUMUYECKUX HAYK 10 CIIEIHAIbHOCTH
144 — ¢usuueckas xumusa. Pabora BeiMmogHEHA B J1A0OpPAaTOPUU XUMHUHM MPUPOTHOTO
OpPTraHUYECKOTO CHIPBA.

ABTOpOM pelleHa akTyalbHas 3aJadya MMEIoIasl CYIIECTBEHHOE 3Hauy€Hue s
GU3UYECKON XUMHUH TPUPOIHBIX OPTraHUYECKUX COCAMHEHUNW — YCTAHOBIICHBI (DU3UKO-
XUMUYECKHE 3aKOHOMEPHOCTU KaTaJIUTHUYECKONM BOCCTAHOBHUTEIIBHOW NETOJIUMEpPU3ALNT
ATAHOJJIUTHUHOB JIPEBECHHBI XBOWHBIX U JIMCTBEHHBIX TMOPOA W pa3pabOTaHbl HOBBIE
MeTO/Ibl  (PAKUMOHUPOBAHUS  BO300HOBIISIEMON  JIMTHOLEJUIIOJNO3HOM  OMOMacchl ¢
MOJIYYEHUEM LIEHHBIX XUMUYECKUX MPOTYKTOB.

Huccepranuss  AarbiHkoBu4a EBrenus QueroBuua  «l]eonumcooepocawue
Kamanusamopuvl npespaujeHus yeneo00pooos C, 6 smuien u NponuieH ¢ pe2yiupyemoll
AKMUBHOCMBIO 8 PeaKyusx nepeHoca 6000pooa» Ha COUCKaHME YUYEHOW CTENEeHU KaHAuaaTa
XMMHYECKHX HAyK M0 chenuaibHocTh 2.6.12 — XuMH4Yeckas TEXHOJIOTUS TOIUIMBA W
BBICOKOAHEPTeTUUECKUX BellecTB. Jluccepranus BBINOJHEHA B OT/AENE KaTalUTUYECKHX
npoueccoB [IHXT UK CO PAH, r. Omck.

ABTOpOM pellieHa akTyallbHas 3a7a4a co3AaHus 3p(HEKTUBHOTO 1IEOTUTCOACPIKAIIETO
KaTajln3aTopa KPEKUHIa, UMEIOIasl CYIIECTBEHHOE 3HaUYEHUE JI1 XUMHUECKON TEXHOJIOTUU
TOTUTMBA U BEICOKODHEPTETUUECKUX BEIIECTB.

Huccepranus Hemomusimero AJjiekcaHapa AHApeeBMYA «Biusgnue aHUOHHO20
MOOUDUYUPOBAHUS  ANIOMOOKCUOHO20 — HOCUMEN — MeMmAalIudeckux U  Cylb@uoHblx
Kamanuzamopog Ha npoyecc 2uOpOO0eoKCULeHAYUU Mpueiuyepuoo8 HCUpHbuIX KUCI0m» Ha
COMCKAaHHME YYEHOM CTEeNeHW KaHJuJaTa XMMUYECKHX HayK MO crhenuaibHocTH 2.6.12 —
XUMUYECKasi TEXHOJIOTUSl TOIJIMBA U BBICOKODHEPreTHYECKUX BemlecTB. Jluccepranus
BbINOJIHEHA B oTAene katanutudeckux nporecco [IHXT UK CO PAH, r. Omck.

ABTOpOM DpellleHa aKTyalibHasi 3ajadya — YCTAHOBJIEHbI OCHOBHBIE 3aKOHOMEPHOCTH
MpEBpaIICHUs] TPUTTUIEPUIOB JKUPHBIX KHCIOT B TPHUCYTCTBUU METAUNIMUECKUX U
Cynb(UIHBIX KaTaJu3aTOpPOB HA OCHOBE aHMOH-MOAM(PHUIIMPOBAHHOIO OKCHAA aJTIOMHUHUSA,
UMEIOIIasi CYIIECTBEHHOE 3HAay€HUWe JUIsi XUMHYECKOM TEXHOJOTMMHM TOIUIMBA U
BBICOKODHEPT€TUUECKUX BELIECTB.
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B 2022 roay COTpyitnHukamMmu I/IHCTI/ITyTa 3alllUIIEHBI TUCCEPTAIIMMA HA COUCKAHUE yquOﬁ CTCIICHN KaHAuJdaTa HAYK

Ne ®HO, HazBanue [ara Opranusanus, B IIpucBoennas Ccpuika Ha nHGoOpManHIo 0
AUCCePTALUMA 3alIUThI KOTOPOii YUY€Has CTeleHb AUCCePTALUM
NMPOBOAMWIACH
3alIuTa
1
Jlyromkua Makcum 12.04.2022 OUIL KHIL CO Kanmgumar https://icct.ru/about/dissovet/dissertatsii-
AJIeKCaHIPOBUY PAH XHUMHYECKUX Hayk | iI-Obyavleniya-o-zashchite/dissertatsiya-
1.4.4 - lutoshkina-m-a.php
«CocraB, CTpOEHHUE U CBOMCTBA u3rUecKas XUMUS
HOBBIX ()YHKIIMOHAIBHBIX
MaTepHanoB U
METaJUIOKOMILIEKCOB,
MOJIyYEHHBIX Ha OCHOBE
moM(EHOJIOB PACTUTEIBHON
OroMacch»
2
MupourHukoBa AHTeIMHA 04.10.2022 @®UILI KHIT CO Kannunar https://icct.ru/about/dissovet/dissertatsii-
BukropoBHa PAH XMMHYECKUX Hayk | i-Obyavleniya-0-zashchite/dissertation-
1.4.4— miroshnikova-a-v.php
«Karanutnyeckas du3rUecKas XuMHS
BOCCTAaHOBUTCJIbHAsA

ACTIOJIMMEPHU3alnA JPCBCCHBIX
OTAHOJIJIMTHUHOB U APCBCCUHLI
B CpCIC 3TaHOJIa»
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5.7 JleATeJILHOCTH Y4€HOI'0 COBETA

CoctaB YueHnoro coBeta u3zbopan OOumum coOpaHueM HayyHbIX paboTHUKOB UXXT
CO PAH, npotokon Ne 1 ot 18.09.2020, yrBepxkaeH YuenoiM coBetom ®PUI[ KHI[ CO
PAH ot 30.09.2020.

B 2022 roxy nposeneno 11 3aceqannii Yuenoro Cosera.

Ha 3acenanusax YueHoro coBeta OblIN 00CYXKIEHBI CIEIYIOIIHE BOIPOCHL:

O HAy4YHO HCCJIeI0BATEIbCKON U OPraHU3alMOHHOM padoTe

° E>xeroHsiil 0OTYET TUPEKTOPA

° PaccmoTpenne W yTBEpXKIEHHME  Hay4dHBIX  OTYETOB IO  MPOEKTaM
roCyJIapCTBEHHOTO 3a/1aHUs

Kaaposbie u kBainpuKaAINOHHbIC BONPOCHI:

e  3aciylMBaHHE HAay4YHBIX JOKJIAJOB B CBS3M C aTTECTALUEN U MPOXOKACHUEM IO
KOHKYpPCY Ha JOJDKHOCTH Hay4YHBIX COTPYIHUKOB

e OO mrorax mpuema B aCHHPAHTYpPY, YTBEP)KICHHE HAYYHBIX PYKOBOJAUTENIEH U
TEM JAMCCEPTAMOHHBIX padoT

e  BpABMKEHHE KaHIUIATYp COTPYIHUKOB MIHCTUTYTa Ha HArpakAeHUE IPEMUSIMHU
Y MEJAJISIMU 32 BBIIAIOIIUECS HAYYHBIE JOCTUKEHUS

. BpydeHue AUIioMoB O MPUCYKICHUH YYEHBIX CTEIICHEN

Hay4Hnble 10KJIabI:
B cBsA3u C nipencTaBiieHUEM THUCCEPTAMA HA COMCKAHWE YYEHOW CTENEHM KaHauJara
HayK:

. AnteiakoBnu  E.O.  «lleonuTcopepikamuye — KaTaau3aToOpbl — IPEBPAILCHUS
yraeBonopoaoB C, B 3TUIEH M HNPONUIIEH C PETYJIHPYEMON aKTUBHOCTBIO B PEAKLMAX
IIEPEHOCa BOAOPOJA»;

. Henomusimmii A.A. «BnusHue aHHOHHOTO MOIUGDUITMPOBAHUS aTFOMOOKCHIHOTO
HOCUTENSl  METaUIMYECKUX WU Cynb(MUIHBIX  KaTalu3aTOpOB  Ha  Mpoliecc
TUIPOACOKCUTEHALIMN TPUTIIMLIEPUJIOB KUPHBIX KUCIOT»;

. Porosenko E.C. «®u3nko-XxuMHUYECKHE XapaKTEPUCTHKU W Ta30TPaHCIOPTHBIE
CBOICTBA CTEKJIOKPUCTAINIMYECKUX MEMOpaH Ha OCHOBE IIeHOC(ep IHEPreTHUECKUX 3071%;

. Canny M.IL. «Karanuzatoper Pd-Bi B peakmum CelIeKTHMBHOTO OKHCIICHUS
TJIFOKO3bI B ITFOKOHOBYIO KHCTIOTY».
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5.8 Iomyasipu3anusi HAYYHbIX 3HAHUH
HUXXT CO PAH B cpeacTBax MaccoBOi HH(pOpMALINK:

e g npoecpamme "Ympo Poccuu" na kxanane POCCHA 1 — «Onunku cnacyt Mupy -
Poccuiickue yueHble BBISSCHUIIM, YTO OMWJIKH, KOTOPBIC JICTAT M3-TIOJI THJIbI, MOTYT CHACTH
YEJIOBEYECTBO OT MapHHUKOBOTO 3(deKTa, 1aTh BHICOKOKAYECTBEHHOE TOTUIMBO U MHUIICBBIC
no6aekw. https://smotrim.ru/video/2426108

. 6 npoecpamme «Ympo & I[lemepbypeey - «llepClIeKTUBHBIA TUMIPOTTHOHAT
OeTynHMHA: KOMIO3UT U3 KOpbl Oepe3bl, KOTOPBIA MOXKET pa3pyllaTb PaKOBbIE KIETKH» -
Kopa 6epésbl uznpenie sBisieTcss 00bEKTOM HUCCIEI0BAHUS PAa3HbIX YUEHBIX. beTynuH u ero
NPOU3BOJIHAS O0JIaAl0T IIUPOKUM CHEKTpOM (hapMaKoJIOruuyeckoi akTUBHOCTH. K Hemy
OTHOCHUTCSI ~ QHTMOKCHJAHTHAs,  KalWIAPOYKPEIUIAIOWAsl, IMPOTUBOBOCIAINTEIbHAS,
MPOTUBOBUPYCHAS, MPOTUBOOITYX0JeBasi akTUBHOCTh. Camast OombInast mpobiaemMa OeTyauHa
TO, YTO OH TTOXO PAcTBOPHM B Bojie. https://tvspb.ru/programs/stories/516758/

e  na caume Interfax-Russia.ru omyoiukoBan marepuan «bepe3a npoTuB pakay -
Cotpynuuku Kpacnosipckoro nayunoro nentpa (KHI[) CO PAH Bmecte ¢ koineramu u3
HoBocubupcka co3ganiu BOAOPACTBOPUMBIE KOMIIO3UTHBIE MaTepuaibl Ha OCHOBE
TUIponuoHaTa OeTynuHa (MpUpogHOE coeAuHeHue, 3¢hup OeTynnHa W MPONHUOHOBOU
KHUCIIOTHI), TOJTYYEHHOT'O MMyTeM OJTHOCTaJUNHOIO CUHTE3a U3 KOpbl Oepe3bl. MccinenoBaTtenu
CUYHMTAIOT, YTO ITH BEIECTBA CMOTYT CTaTh MEPCIEKTUBHBIM CPEJICTBOM JIJisi papMaKOIOTHH,
MOCKOJIbKY ~ CITIOCOOHBI ~ pa3pyllaTh pakoBble KIETKM B  OpPraHU3ME  4elIOBEKa.
https://www.interfax-russia.ru/siberia/view/bereza-protiv-raka

. Ha caume OUIL] KHI] CO PAH (28 deBpans 2022 r.) u 6 eazeme «Hayka 6
Cubupu» (Ne 8 ot 3 mapra 2022) omy6nukoBan matepuan «HoBble KOMIIO3UTHI U3 KOPBI
Oepe3sl MOMOTYT pa3pyIINTh PAKOBBIE KIETKW» - YUEHbIC pa3paboTaii HOBbIE KOMITO3UTHI
Ha OCHOBC IHUIIPOIIMOHATA 6eTyJII/IHa. B otiuume ot HCXOAHOI'0O BCHIICCTBA 6eTy.]II/IHa, OHHU
pacTBOpUMBI B BOJE M B HECKOJbKO pa3 3(p(dexTuBHEE pa3pylIaloT PaKOBbIE KIETKH.
HCCJ’IGI{OB&TGJ’II/I npeamnojiararoT, 4Yro J9TU BCHICCTBA CMOI'YyT CTaTb TMCPCICKTHBHBIM
CpeacTBOM Juisd (papMakosoruu. Pe3ynbraTel HccienoBaHHs OIMYyOJMKOBAHBI B JKypHale
Biointerface Research in Applied Chemistry.
http://ksc.krasn.ru/news/novye _kompozity iz_kory berezy pomogut razrushit_rakovye Kl
etki_/

. Ha caume PUI] KHI] CO PAH (27 anpensa 2022 1.) u 6 eazeme «Hayka 6
Cubupu» (Ne 19 or 19 wmas 2022) onyOnukoBaH wmatepuan «Pa3zpaboran wmeron
KOMIUIEKCHOW TepepaOdOTKH JpPEBECHHBI Oepe3bl B IIEHHBIE XHUMHUYECKUE TPOIYKTBD) -
Kpacnosipckue yuensie pa3paboTaan METO KOMIUIEKCHOM IepepabOTKH IpeBECUHbI Oepe3bl
C TOJIyYeHHEM IIeHHBIX XHWMHUYECKUX BEIIEeCTB: KCHIO3bI, JIEBYJIMHOBOH KHCIOTHI H
HHTEPOCOPOCHTOB. DTO TMO3BOJSET TOJHOCTHIO HCIOJIB30BATH OCHOBHBIE KOMITOHEHTHI
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https://smotrim.ru/video/2426108
https://tvspb.ru/programs/stories/516758/
https://www.interfax-russia.ru/siberia/view/bereza-protiv-raka
http://ksc.krasn.ru/news/novye_kompozity_iz_kory_berezy_pomogut_razrushit_rakovye_kletki_/
http://ksc.krasn.ru/news/novye_kompozity_iz_kory_berezy_pomogut_razrushit_rakovye_kletki_/

JPEBECHONM OMOMACCHl M CHUKAET Ce0ECTOMMOCTh IMONYYeHHOU mpoaykiuu. [lomydeHHbIe
BEIIECTBA MOTYT OBITh HCIIONB30BaHBI B OPraHUYECKOM CHHTE3e, MEIUIMHE U
IPOMBIIIEHHOCTH. Pe3ynbraTel paboThl omyOInKoBaHbl B KypHaie Biomass Conversion
and Biorefinery.
https://ksc.krasn.ru/news/razrabotan_metod kompleksnoy pererabotki_drevesiny berezy v
tsennye khimicheskie produkty /?sphrase_id=16773

e  na caume ®UL] KHI] CO PAH (30 utons 2022 r.) omyOnMKOBaH Marepua
«3eneHas XUMUS: TEPEeXoll OT HEPTH K PACTUTEILHOMY CHIPbIO» - 3eJeHas XUMHUS Kak

Hay4YyHOE HaIlpaBJICHUE, BO3HUKIA B KOHIIE XX BeKa. B €€ OCHOBE JIC)KUT UAES, YTO HOBBIE
CXEMbl XUMHUYECKHUX PEAKIMUA W MPOLECCOB JIOJHKHBI COKPATUTh BIUSHHE XHUMHUYECKUX
MPOU3BOACTB Ha OKpyxawuryro cpeny. Crneunanuctel OUIL[ «KpacHosipckuii Hay4dHBII
neHtp CO PAH» He oTcTaroT OT MUPOBBIX TpeHAOB. O NMEpCHEKTHBAxX 3€JI€HOM XUMUHU B
KpacHosipcke pacckasbiBatoT AupekTop MHCTUTYTa XUMUK U XUMUYecKor TexHosoruun CO
PAH Oxcana ITaBnoBHa Tapan u crapmuii HayuHblil corpyaauk UXXT CO PAH HOpuii
Huxonaesnu Mansp.
https://ksc.krasn.ru/news/zelenaya_khimiya_perekhod_ot_nefti_k_rastitelnomu_syryu/?sphr
ase_id=16774

. na caume OUIL] KHI] CO PAH (01 wurons 2022 r.) omyOJIMKOBaH MaTepHal
«Yuenple KHI[ CO PAH cramu mobemutensMu «MOJOICKHBIX» KOHKypcoB 2022 rojma

IIpesunentckoit nporpammel PH®» - OnuH U3 IpOEKTOB, MPEACTABICHHBIA COTPYAHUKOM
NXXT CO PAH Obin momnepkaH MO MTOraM KOHKypca Ha MOJy4YeHHE TPAHTOB IIO
MepornpuaTuio «IIpoBeaeHre uceneaoBaHuii HayYHbIMU IPYIIAMHU 1101 PYKOBOJICTBOM
MOJIOABIX y‘—IeHI)IX)).

https://ksc.krasn.ru/news/uchenye knts so ran_stali_pobeditelyami_molodezhnykh konkur
sov_2022 goda_prezidentskoy programmy_rnf/?sphrase id=15779

e  na caume ®UI] KHI] CO PAH (25 aBrycra 2022 r.) omy0JHMKOBaH MaTepual
«Kommo3utel HaHOYacTHI] cepebpa C aHTHOMOTHMKOM MOTYT CTaTh aHTUMHUKPOOHBIMU
npernapaTaMyu HOBOTO IMOKOJICHHS» - KpacHOSIpCcKHe ydeHbIe CHHTE3UPOBAIA KOMIIO3UTHI U3
HaHOYACTHUI[ cepebpa W aHTUOMOTUKOB. [loTydeHHBIE KOMIOHEHTHI O00Jalal0T BBICOKOU
AHTUOAKTEPUATLHON aKTUBHOCTBIO, MPEBBIMIAIOINICH OOBIYHBIC aHTHUOMOTHKH. Pe3ynbTaThl
uccienoBaHusi onyonukoBaHel B kypHase Inorganic Chemistry Communications.
https://ksc.krasn.ru/news/kompozity nanochastits_serebra_s_antibiotikom_mogut_stat_anti
mikrobnymi_preparatami/?sphrase_id=16775

e na caume ®UL] KHI] CO PAH (08 centabps 2022 r.) omnyOnukoBaHa
uH(popMaIKs 0 TOM, YTO ACTMPAHTHI MOJTYYUIIU TOCYJAPCTBEHHBIE TpeMun KpacHosipckoro
Kpas B cpepe mpodeccronanprHoro odpazopanus. Cpenu nobenureneid — ceMb aCIIUPAHTOB
@Il KHI[ CO PAH, u3 Hux Tpu acnupanTta oOy4darorcs no crnenuanbHoctaM UXXT CO
PAH.
https://ksc.krasn.ru/news/aspiranty fits knts_so_ran_poluchili_gosudarstvennye premii_kr
asnoyarskogo_kraya v_sfere professiona/?sphrase _id=15778
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https://link.springer.com/article/10.1007/s13399-022-02498-x
https://link.springer.com/article/10.1007/s13399-022-02498-x
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https://ksc.krasn.ru/news/kompozity_nanochastits_serebra_s_antibiotikom_mogut_stat_antimikrobnymi_preparatami/?sphrase_id=16775
https://ksc.krasn.ru/news/aspiranty_fits_knts_so_ran_poluchili_gosudarstvennye_premii_krasnoyarskogo_kraya_v_sfere_professiona/?sphrase_id=15778
https://ksc.krasn.ru/news/aspiranty_fits_knts_so_ran_poluchili_gosudarstvennye_premii_krasnoyarskogo_kraya_v_sfere_professiona/?sphrase_id=15778

e  na catime @UL] KHI] CO PAH (19 centa0ps 2022 r.) onmyO0iIMKOBaH MaTepHai
«/IHHOBAIlMOHHBIE TEXHOJOTUU JOOBIYM METAUIOB OOCYAMJIM Ha MEXIyHApOIHOU
koH(pepennmun B KpacHosipcke» - C 6 mo 8 centsa6ps B KpacHosipcke mpornuta XV
MEXIyHapoaHas KoHpepeHIuss «MeTamnyprusi I[BETHBIX, PEAKUX U OJIarOPOJIHBIX
METAJUIOB» HMEHHU uieHa-koppecnonaeHta PAH T'ennaaus Jleonumosuua Ilamikosa.
Opranuzaropamu ¢opyma Beictynmm OUILL «KpacHospckuit Hayunsiii neatp CO PAH» u
COY. B kxoHpepeHIMH TMPUHSIM YYacTHE BEIyIIME HCCIENOoBaTel B 00JacTu
METaJUTypruy, NpeICTaBUTEIN Ou3Heca U MpoMbINUIeHHOCTH u3 Poccum, VY30ekucrana,
Kazaxcrana, Tamxukucrana u Kuras. YyacTHUKM 0oOCyAwIn nepenoBble pa3pabOTKU IO
00OramieH!I0 [BETHBIX W PEIKUX METAJIOB, MPOU3BOACTBY METAUIOB U3 MPUPOJIHOTO
CBIpbSl U METAJUIOCOAEPKAIMUX TPOAYKTOB, BO3MOXHOCTH YJIYUIIEHUS XapaKTEPUCTUK U
CBOIWCTB METAJJIOB, @ TaKK€ METOJIbl M amnmaparbl, UCIOJb3YEMbIE B METAJUIyPrUYECKON
npoMeliieHHocTH. [lo uToram paboTsl KoH(GEpeHIMN OyIeT U31aH AIEKTPOHHBIN COOPHHUK
JTOKJIaJ0B HAa PYCCKOM U aHIVIMMCKOM sI3bIKax, HWHAEKcHpyeMblii B 0Oaze PHHII.
https://ksc.krasn.ru/news/innovatsionnye_tekhnologii_dobychi_metallov_obsudili_na_mezh
dunarodnoy_konferentsii_v_krasnoyarske/?sphrase id=16777

o na caume ®UI] KHI] CO PAH (23 ceurs6ps 2022 r.) omyOJMKOBaHa
nH(popMaIsg 0 TOM, YTO Hayajcs y4eOHBIN roJ B KpacHOSIPCKUX 0a30BbIX Imkomax. UXXT
CO PAH sBnsiercs kypatopom 06aszoBoii mkonsl PAH - MAOY Jluneir Ne7. Hayunoe
HarpaBJlieHHe MNPO(UIBHBIX KJIACCOB - «JKOJIOTHYECKHM YUCTasi W pecypcocOeperaromas
sHepreTuka, 3ppexkTuBHas rIIyooKas rnepepadoTka BO30OHOBISIEMOTO MPUPOTHOTO CHIPHS C
MOJIYY€HHUEM HIUPOKOTO CIIEKTPa BOCTPEOOBAHHBIX XUMUYECKUX BEIIECTBY.
https://ksc.krasn.ru/news/nachalsya uchebnyy god v_krasnoyarskikh_bazovykh_shkolakh

ran/?sphrase_id=15779

o na caume @UI] KHI] CO PAH (28 centsiops 2022 r.) omyOJIMKOBaH MaTepHal
«Y4eHble TMOJAETWINCH OIBITOM IO TIIYOOKOH InepepaboTke MPUPOIHOIO OPraHUYECKOro
ceipbsi» - C 6 mo 11 cents6ps 2022 roga B KpacHospcke mponuta VI Hlkona mMomoasix
yuéHbix «HoBbIe KaTanuTHueckue Mpolecchl ITyOOKOW mepepaboTKU YriieBOJOPOAHOIO
celpbsi U Oumomaccel». Opranumzatopamu Meponpusarus cramun DUl «KpacHosipckuii
HayuHblil neHtp CO PAH», Cubupckuit denepanbubiii ynusepcurer, ®UL[ Uuctutyt
kartanu3za CO PAH, Poccuiickuii Hayunblii pona. B paGoTe mikosibl B OUHOM U OHJIAHH
dopmaTax mpUHANIM ydacTHE OKoJIo cTra 4enoBek u3 KpacHosipcka, MOCKBHI,
HoBocubupcka, Omcka, Camapsbl, CoikTbiBKapa, TBepu u Tomcka. Illkona B 3TOM rony
nporwia moyx orumoit 300-nmetuss PAH wu cocrosutace mpu  (UHAHCOBOW TMOJIEPKKE
Poccuiickoro Hayunoro d¢onma. C nekuusMu # JOKJIaJaMH Tepel] YJaCTHHKaAMU
MEPOIPHUATHS BBICTYNHIIN SKCIEPThI, CPEAU KOTOPHIX KaHIUAATHl U JIOKTOpa HayK, YJIEHbI
Poccuiickoil akajgemun Hayk. Tembl JIEKIMW BKIFOYAJIU HOBBIE MOAXOJBI K KOJIOTMYECKH
YUCTOM M pecypcocOeperaromieil 3HepreTuKe, BOMPOCHl pa3pabOoTKU TEXHOJIOTMYECKHX
OCHOB NPOILIECCOB INTyOOKOH nepepaOdOTKH, acHeKThl AOOBIYM, MOJyYeHHs, MOATOTOBKU U
HCCIIEAOBAHUS COCTABA CHIPBSI.
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https://ksc.krasn.ru/news/uchenye podelilis opytom po glubokoy pererabotke prirodnogo
organicheskogo syrya/?sphrase id=16778

o  na caume ®UIL] KHI] CO PAH (10 oxts6ps 2022 r.) u B 2azeme «Hayxa 6
Cubupuy (Ne 40 ot 13 okts0ps 2022 r.) omyOnukoBan wmatpuan «HoBbIH MeTon
cynb(daTupoBaHusl JIMTHWHA T[O3BOJIUT TepepadaThiBaTh COJIOMY MIIEHUIBI B IIEHHOE
CBIpbE» - Y4YeHble YIYUIIWIN METOJUKY CyIb(aTHpOBaHHs JIMTHUHA, 100aBUB B HeE
TBEpJIbIE KaTaIU3aTOPhl. ODTO YBEJIMYMIIO KOJHMYECTBO CYNb(ATHBIX TPYII B COCTaBe
BEIIECTBA, YTO MOTEHIMAIBLHO PACIIUPSIET BO3MOXKHOCTH ero npumeHeHus. [lomydeHHble
COCIMHEHUsI MOTYT OBITb BOCTpeOOBaHBI B (apmalrleBTUKE W MeauluHe. Pe3ynbrarsl
UCCJIEIOBaHUS OIyOJIMKOBaHbI B )KypHaie Polymers.
https://ksc.krasn.ru/news/novyy metod_sulfatirovaniya_lignina/?sphrase _id=16780

e  na caume Q®UIL] KHI] CO PAH (20 okts0ps 2022 r.) onyOJMKOBaH MaTepual
«IIpencTaBieHHOCTh KPACHOSIPCKMX YYEHBIX B CIIMCKE CAMBIX IIUTHPYEMBIX HCCIIeIoBaTeNen

MHupa BbIpociay - OmyOJIMKOBaHO OYEPEAHOE, YETBEPTOE, OOHOBIEHHUE CIUCKOB CaMBIX
HUTUPYEMBIX Y4eHbIX MHUpa. OHM COCTaBJIEHbl Ha OCHOBE 0a3bl HAYYHBIX MYyOIMKaLUN
SCOPUS, B xoTopoii nHAEKCUpyeTcs OoJiee ABAAIATH THICSY HAYYHBIX )KYPHAIOB MUPA,
n3J1aBacMbIX B paBHBIX CTpaHaX MI/Ipa.
https://ksc.krasn.ru/news/predstavlennost_krasnoyarskikh uchenykh v spiske samykh_tsit
iruemykh _issledovateley mira vyrosla/?sphrase id=16781

e  na caume @UI] KHI] CO PAH (24 Hos0ps 2022 r.) onyOiIMKOBaH MaTtepual
«XuMHS - IPOCTO, MKOJILHUKHA B MHCTUTYTE XUMUU U XUMHUECKON TEXHOJIOTHUN» -B pamkax
meponpusitusi [llkona naGopatopusi «OT MIKOJbHHMKA JI0 YYEHOTO, TEPBBIC MIArH»
IKOJIBHUKH Topona KpacHosipcka BMecCTe C KypaTopaMd U HAay4YHBIM PYKOBOJUTEIIEM
npoekta «KomriekcHass miepepaboTka BO300HOBISIEMOTO ChIpbsi» Mamsip HOpuem
HukonaeBuuem mpoBenu psifi TEOPETUUECKUX, MPAKTUYECKUX 3aHITHUH M IKCKYPCHOHHO-
O03HAKOMMTEIBHBIX MOCEILLEHHI B naboparopuu NXXT CO PAH.
JlaTel mpoBenieHust Mepornpusituii — 28 centaops; 12, 20 oktsopsi; 16, 24 nosiops 2022 rona.
https://career.krasn.ru/news/KHimiya_prosto_shkolniki_v_institute khimii_i_khimicheskoy

tekhnologii/

o  na caume ®UI] KHI] CO PAH u PAH (6 nexabps 2022 r.) omyOiuKoBaH
matepuan «KomMno3uTHble MaTepualibl Ha OCHOBE YTrOJIBHOM 30JIbI TOMOTYT IepepadoTarhb
panuMoaKkTHBHBIE OTXOAb» - KpacHospckue ydeHble pa3zpaboTanu crmocod MOIy4eHus
KOMITO3UTHBIX ITMPKOHUI-aHAJIBIIAMOBBIX COpPOCHTOB, CIIOCOOHBIX CBSI3BIBATH W3OTOIIBI
ne3uss u crpoHuusa. CeplpbeM s HOBOTO MaTepuayiia MOCTYXKWJIa YrojibHas 30J1a.
YcToiiunBbIle K BHEIIHUM BO3JIEHCTBHUSIM MaTpPHUIIBI HA OCHOBE TaKUX COPOCHTOB MOXKHO
UCTIONB30BaTh  JJISI  TOCIEAYIONIETO  3aXOPOHEHHWS  PaJMOAKTHBHBIX  OTXOJOB B
MUHepanonogo0Hoi Qopme. Pe3ynbpTartel HccienoBaHUS OMYyOJUKOBaHBI B JKypHaie
Chimica Techno Acta.

94


https://ksc.krasn.ru/news/uchenye_podelilis_opytom_po_glubokoy_pererabotke_prirodnogo_organicheskogo_syrya/?sphrase_id=16778
https://ksc.krasn.ru/news/uchenye_podelilis_opytom_po_glubokoy_pererabotke_prirodnogo_organicheskogo_syrya/?sphrase_id=16778
https://ksc.krasn.ru/news/novyy_metod_sulfatirovaniya_lignina/?sphrase_id=16780
https://elsevier.digitalcommonsdata.com/datasets/btchxktzyw/4
https://elsevier.digitalcommonsdata.com/datasets/btchxktzyw/4
https://ksc.krasn.ru/news/predstavlennost_krasnoyarskikh_uchenykh_v_spiske_samykh_tsitiruemykh_issledovateley_mira_vyrosla/?sphrase_id=16781
https://ksc.krasn.ru/news/predstavlennost_krasnoyarskikh_uchenykh_v_spiske_samykh_tsitiruemykh_issledovateley_mira_vyrosla/?sphrase_id=16781
https://career.krasn.ru/news/KHimiya_prosto_shkolniki_v_institute_khimii_i_khimicheskoy_tekhnologii/
https://career.krasn.ru/news/KHimiya_prosto_shkolniki_v_institute_khimii_i_khimicheskoy_tekhnologii/
https://journals.urfu.ru/index.php/chimtech/article/view/6270/4764
https://journals.urfu.ru/index.php/chimtech/article/view/6270/4764

https://new.ras.ru/mir-nauky/articles/lkompozitnye-materialy-na-osnove-ugolnoy-zoly-
pomogut-pererabotat-radioaktivnye-otkhody [
https://ksc.krasn.ru/news/kompozitnye materialy/

e  na caume OUL] KHI] CO PAH (22 nexabps 2022 r.) u 6 ecaseme «Hayka 6
Cubupu»  (Ne 1 or 12 suBaps 2023) «KpacHospckue y4yeHbIE CO3/1add HOBBIN
cuntetnueckuit 2D wmarepuan» - KpacHosipckue ydenble pa3paboTanu NpoCTOd U
HAJICKHBIII METOJ CHUHTE3a HOBBIX JABYMEPHBIX CYJIb(UIHO-TUIPOKCUIHBIX MaTEpPHUAJIOB,
OCHOBAaHHBIX Ha CTPYKType MHUHEpajia BajuiepuuTa. MeHss COCTaB MOJTYyYEHHBIX
KOMIIO3UTOB, MOXKHO HAacTpauBaTh HUX (U3HUYECKHE U XHUMHUYECKHE CBOWCTBA IS
KOHKPETHBIX TPUIOKEHUH. DTO JielaeT BaJUIEPUUT HOBOM IIaTPOPMON ISl CO3JaHUS
MHOTO(QYHKIIMOHAIBHBIX ~MaTepUalOB C PEryJupyeMbIMH CBONCTBaMHU. Pe3ynbTaThl
UCCIIeI0BaHus OnmyOIrMKoBaHbI B )KypHaiie Journal of Materials Chemistry A.
https://ksc.krasn.ru/news/novyy_sinteticheskiy 2d_material/?sphrase_id=16785

5.9 Kou(epenunu, HayuHble CEMUHAPBI, HIKOJIbI

Yuyacrue UXXT CO PAH B peanusauuu npoexra «ba3osbie mkoJs1 PAH»
U «HannoHanbHo-00pa3oBaTeIbHBIX HEHTPOB
B PaMKaxX HallHOHAJBbHOro npoexkra «Hayka»
NXXT CO PAH sBnsiercs kyparopom 6azoBoit mkonsl PAH — MAQOY Jluneii Ne7.

Hayunoe HampaBieHwe TPOQUIBHBIX  KJIacCOB —  «OKOJOTHYECKH  YHUCTas U
pecypcocOeperarolas sHepreTuka, 3ppekTuBHas riryookas nepepadboTka BO30OHOBIISIEMOTO
MPUPOHOTO CHIPhSI C TIOJYYCHHEM IITUPOKOTO CIIEKTpa BOCTPEOOBAHHBIX XUMHUYECKHX
BEIICCTBY.

B pamkax mpoekrta npoBenena kondepenius 6azoBbix mkosn PAH — 11 anpens 2022 r.
https://ksc.krasn.ru/news/opornye _shkoly ran_razvivayut _nauchnoe myshlenie i _gibkie n
avyki/

[Ipusepsr:

1 mecro: Anna 3axapyenko (10r PAH knacc, Jluueit Ne7). Jloknaxg «Onrtumusanus

Mpoliecca BbIICICHUS IEKTUHOB U3 KOPBI MUXTHI, MOPAKEHHON CTBOJIOBBIMHU MATOTCHAMM.
2 mecrto: JlebeneBa Codwsi (10r PAH kmacc, Jlumeir No7). [Joxmanm «HccnemoBanue
YCTOMYMBOCTH HAHOYACTHI], TTOJYYCHHBIX U3 dTAHOJUIUTHHUHA KOPBI KeJpa MPHU Pa3IuyHbIX
YCIIOBHUSX.

3 mecto: Hlupsiera Bapapa (9r PAH knacc, Jluueit Ne7). Jloknan «OnpeneneHue xenesa B
MIPUPOJIHBIX U MMUTHEBBIX BOJAX PA3IUYHBIMU (PU3UKO-XUMHUYCCKUMU METOIaAMHU.

MeponpusiTusi, HAaipaBJeHHbIE HA MOMYJISIPU3AIUI0 HAYYHbIX 3HAHUI
U NIPONAraHAy 3HAHUH
B pamkax peanuzanuum npoekra "lllkona maboparopus «OT MKOJIBHHUKA 0 yYEHOTO,
NEepBbIE MIarn»", NOAIEPHKAHHOTO Ha KOHKYPCE IPOEKTOB MEPONPUATUI 10 MONYJISIpU3ALUN
Hayku 1 uHHOBalMil B KpacHosipckoM kpae nposeaeHa cepust skckypeuid B UXXT CO PAH
JUTSI y9armuxcst 7 KiaccoB 0a30BbIx ko1 PAH:

95


https://new.ras.ru/mir-nauky/articles/kompozitnye-materialy-na-osnove-ugolnoy-zoly-pomogut-pererabotat-radioaktivnye-otkhody
https://new.ras.ru/mir-nauky/articles/kompozitnye-materialy-na-osnove-ugolnoy-zoly-pomogut-pererabotat-radioaktivnye-otkhody
https://ksc.krasn.ru/news/kompozitnye_materialy/
https://ksc.krasn.ru/news/novyy_sinteticheskiy_2d_material/?sphrase_id=16785
https://new.ras.ru/work/vzaimodeystvie-s-nauchno-obrazovatelnym-soobshchestvom/bazovye-shkoly-ran/
https://ksc.krasn.ru/news/opornye_shkoly_ran_razvivayut_nauchnoe_myshlenie_i_gibkie_navyki/
https://ksc.krasn.ru/news/opornye_shkoly_ran_razvivayut_nauchnoe_myshlenie_i_gibkie_navyki/

- https://career.krasn.ru/news/KHimiya prosto shkolniki v institute khimii i khimich
eskoy tekhnoloqii/
- https://career.krasn.ru/news/Opornye shkoly RAN itogi 3 let/

Opranuzanusi Me;KIyHAPOIHBIX HAYYHBIX KOH(epeHIHii, CHMIIO3UYMOB,
CEMHUHAPOB M MHBIX MePONPHUATHIA

. 6-8 centsa6ps 2022 roga B ropojae KpacHosipcke mpommia XV MexIyHapOIHAS
Kongepenuus «Metanmyprusi UBETHBIX, pEAKUX U 0JaropoAHbIX METAJIOB» UMEHU 4JieHa-
koppecnonenTa PAH I'ennanus Jleonunosuua Ilamkosa.

Opranuzaropamun  Kondepenunn sBiasiauch WHCTUTYT XUMHUM U XUMHUYECKOH
texHonoruu CO PAH n UHCTUTYT UBETHBIX METAIIIOB U MaTepuanoBencHus COY.

[Tporpamma KondepeHuuu BiIrodanza MpeicTaBlIeHUe Y4aCTHUKaMU 56 IOKIaa0B, U3
HuX 18 — B pexxume on-line Ha ABYyX cekuusax: «OOoramieHre MoJIe3HbIX MCKOMAEMbIX» U
«Meramnyprusi IBETHBIX, PEIKUX M OJIarOpoAHBIX METAJUIOB», a TakKKe IPOBEJIECHUE
Kpyrioro crona «HoBble mpakTHKH M poib 00pa3oBaHUS B (OPMHUPOBAHUM HAyYHO-
TEXHOJOTUYECKOM TMOBECTKM TOpPHO-METa/lypruyeckoro komiuiekcay. Kondepenuus
npoBoawiIack npu (¢uHAHCOBOM mnoanepxkke KpaeBoro ¢oHma HaydHOH M Hay4yHO-
texuudecko nesrenbHocTd (Kox 3asaBku: 2022063008840).

B pabore xoHdepeHLMH, MPOBEACHHOM B 3TOM Trojay B CMeEIIaHHOM (opmare Ha
oTeuecTBEeHHOU Tuiargopme Webinar.ru, npuHsum ydactue okono 90 yenoek u3 Poccun,
Kazaxcrana, Y36exucrana, Tamkukuctana u Kutas. CBou noKIaapl IpeICTaBUIN HAYyIHBIC
COTPYIAHUKH U aclIMpaHThl U3 Tpex otneneHnid PAH: Muctutyra Xumun J[anbHEBOCTOYHOTO
otnenenust PAH, r. Bnagusoctok, MHcTuTyTa MeTamnypruu Ypanbsckoro otaenenus PAH,
r. ExatepunOypr, u psna uactutyroB Cubupckoro oraenenus PAH, rakux xak: UXXT CO
PAH (r. Kpacnospck), BUII CO PAH (r. VYnan-Ym3), UXTTuM CO PAH (r.
HoBocubupck), a Taxxke caenansl qoknansl u3 ['upeamera, r. Upkyrck, «[ unmpoHukens», T.
ExarepunOypr. AxTuBHOe ywacTHe B mpoBefeHHMM KoHdepeHUHH MNpUHSIM Hay4dHbIE
COTPYIHUKH, AaCHHMpPaHTbl, MarucTpaHTbl M CTYIEHTBl, HHXKEHEPbI-UCCIIEC0BATENIN
Cubupckoro ¢denepanpHoro yHuBepcuteTa, r'. KpacHospck, Ypanbsckoro denepaibHOTO
yauBepcutrera umenu nepsoro IIpesunenta Poccum B.H. Enbuuna, r. ExarepunOypr,
3a0aliKalbCKOr0  rOCyJapCTBEHHOrO0 yHuBepcuTera, . Ywura. CBoM JOKIaAsl O
JNOCTWKEHUSIX W mpoOremMax TMpPOU3BOACTBA NPEJICTABUIU  JOKJIATYUKUA  KPYIHBIX
npoMsiieHHBIX — npennpustui: «I'MK  «Hopunbcknii  Hukens», 1.  Hopunsck,
Nccnenoarensckuii neHTp AO «Ilomroc KpacHosipck», HayuHo-uccnenoBaTenbckuil HEHTP
«Nietz Technologies» u OO0 «®notex», r. Cankr-IletepOypr, OOO «HIIIT KBanuter», .
JIro6episl, TOO «Kazuunk», ¥Ycrb-Kamenoropek, Pecniy6nuka Kazaxcran.

[Mpunsiin yyactue 0e3 okiIaaoB npeactaButTenu MpkyTckoil HedTSHON KOMIaHUM,
00O «HH JleBenonment» 1 OO0 «AnMa3uHTEX-KOHCYIbTAMU U UHXXKUHUPHUHI», MOCKBa,
AO «Konbckas 'MK», r. Monueropck, u Jpyrue.

B on-line pexume ObuiM 3aciaymiaHbl AOKJIaAbl MPEACTaBUTENEH KUTallCKOW Hayku:
Xana XaiinmHa, Illkonel mnepepaboOTKM TOJE3HBIX MCKONAEMbIX U OMOMH)KEHEpHUHU
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HentpansHo-FOxHoro ynuepcuteta, r. Yanma u Usus [[3sHbXYya, 10KTOpa, mpodeccopa
VYuuBepcurera ['yancu, 1. IlI3HBAH. bblinm 3asBieHbl OOKIaAbl U3 TaIKHUKCKOTO
TeXHHYeckoro yHuBepcutera umeHu akan. M.C. Ocumu, r. [lymanGe, PecnyOmuku
Tamxkukucran n  HaBoMICKOro TroCyJapCTBEHHOIO TOPHOIO M TE€XHOJIOTMYECKOIO
yHHUBepcurera, I. Hapou, Pecniy0nmnku Y306ekucran.

B pamkax paboThel koH(epeHInn ObUT MPOBEACH KPYTIJblid cTol: «HOBbIE MPaKTHKU U
poiib  oOpa3oBaHusi B (HOPMUPOBAHUM HAYYHO-TEXHOJIOTUYECKOW TOBECTKA TOPHO-
METALTYPTMYECKOT0 KOMIUIEKCa» ToJA mpenaceaarensctBom aupekropa UIMuM COY
bapanosa B.H. BHuManuio yyacTHUKOB ObLITM MIPE/ICTABICHBI MPE3EHTAINU 110 aKTYyaJIbHBIM
npoOsieMaM BBICIIErO0 O00pa3OBaHMS M TMOJATOTOBKHM CIIELHMAIUCTOB JJI  KPYIHBIX
MPOMBIIIJIEHHBIX MPEANPUATHI cTpaHbl. B TedeHne Tpex 4acoB 00CYXAATUCh MPOOJIEMbI
IIKOJIBHOTO 00pa3oBaHMsl, MOATOTOBKA aOUTYypUEHTOB, JAMCKYTHPOBAINUCH BOIPOCHI
00y4eHHUs CTYJEHTOB MEPBBIX JieT 00ydeHus. bouio ormedyeno, uto B ULIMuM COVY nns
MarucTpaHToB - oOoratureieil W MeTajulyproB, YK€ pa3paboTaHbl ClelualbHbIE
[IporpaMMBbl, IO KOTOPBIM BEIETCS LIEJICHANPABICHHAs IOATOTOBKA CIEHUAIUCTOB I10
3aka3y mnpeanpusaruil: «Pycam», «Hopunsckuit Hukens», «llomoc». B cBow ouepenn
yuactHuK Koudepennuu bakmee C.II. gan wundopmamuio o «Ilomroc-kmacce» —
00pa3oBaTeIbHOM TIPOEKTE 30JI0TOAO0OBIBatOMIEe KoMmmanuu «llomrocy, KOTOpbId ObLI
oTkpeIT B KpacHospckom kpae B 2021 romy. VYdyactHukamu mnpoekra crtanu 20
necsitukiaaccHUKOB 3 Kpachosipcka, Kancka u AunHcka, mpoie/inme KOHKYPCHBIA 0TOop
(moxpoOuee Ha JIEJIA: https://dela.ru/news/275915/).

ITo uToram paboThl KOHPEPECHITUH:

— OTMEYEHBI: CBOEBPEMEHHOCTh €€ MPOBEACHUS, aKTUBHOE O0CYKJIEHHE TOCTUKECHUN
U npo0OsieM B 00JacTH MPOM3BOACTBA I[BETHBIX, PEAKUX U OJaropoJHBIX METaIOB, OOMEH
pe3ylibTaTaMy HayYHBIX MCCIEAOBAHUIA B 00JIACTU TEXHOJIIOTHUYECKHUX MPOIECCOB, YKOJIOTUU
U PalMOHAIBHOIO IMPUPOJIONOJIB30BAHNSA, KOMIUIEKCHOTO OCBOCHMS M COXPAaHEHHS HENp,
pecypco- U BHeprocoOepexeHus, HallaXXMBAaHWE  TECHbIX  KOHTAaKTOB  HAy4dHO-
HCCIIEA0BATENbCKUX OPTraHU3aluii U TPOMBIIIJICHHBIX MPEAIPUATHH;

— noguepkHyTo, uro KoHdepeHuus BTOpoi roa MpoBOAUTCS 0€3 OpraHu3allMOHHBIX
B3HOCOB, B pe3ysbTaTe 4ero 0oJjiee MOJOBHHBI JOKIAJAYUKOB — 3TO MOJIOJBIE YYEHBIE,
UCCIIEA0BATENH, ACTIUPAHTHI U JaXKE CTYJICHTHI;

— BBICKa3aHbl MOXKEIaHUS U B JaJbHEUILEM MOAIEPKUBATH €KETOJAHYI0 OPTaHU3ALIUI0
U TIPOBEJICHUE 3TOTO MEPONPUATHs, HaleauTh OpraHu3allMOHHBI KOMHUTET KOH(epeHIInn
Ha CO3[aHHE CBOEro cailTa, pPACIIMPEHHE PEKIAMHOr0 Ipolecca, IMOUCK NapTHEPOB-
CIIOHCOPOB, a IIporpaMMHBINI KOMUTET — Ha COTPYIHHYECTBO C BEIYIIMMH POCCUHCKUMHU
YKypHAJIAMH B TIaHE OITYOJIMKOBAHMSI CTICIIMANILHBIX BBITyckoB KoH(pepeHuu.

[To uroram pabotel XV wmexnyHapoaHoi Koudepenmun «MeTtamnmyprusi 1BETHbBIX,
peIKUX M OJIaropoAHBIX METAUIOB» WMEHU uieHa-koppecnonnenta PAH ['ennanus
JleonunoBuya [TamkoBa» B 2022 roay u3aan 31eKTpOHHbIN COOPHUK TOKIIAI0B HA PYCCKOM
U aHTJIMICKOM SI3BbIKaX, MHACKCUpYyeMbIid B 6a3e PMHII.
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e C 6 mo 10 cearadps 2022 r. B Kpacnosipcke nponuta VI [lkoma-konpepenuus
MOJIOJBIX  y4eHbIX «HoOBbIE KaTamuTUYeCKHEe MPOIEecChl TIIYOOKON  mepepadoTKu
YTIEBOJAOPOTHOTO CBHIphS U OMOMAacchl» MOJ pykoBoJcTBOM akanemuka PAH Ilapmona
Banentuna Hukonaesnua npu punancosoit noanepxxkke PHO.

C npurianeHHbIMUA JOKJIaJaMU BBICTYIUIIN:

- Kyuun Anekcanap BacunweBud, akanemuk PAH, n.x.H., UactutyT xumun Komu HI
VYpO PAH, CrIkThIBKAp

- HudanteeB Hukomnait Dayapnosudy, uin.-kopp. PAH, MOX um. H. JI. 3eauHckoro
PAH, Mockga (oH-NaiiH)

- JlaBpenoB Anexcanap Banentunosuy, a.x.H., [IHXT UK CO PAH, Omck

- JlokteBa Exarepuna CepreeBHa, 1.x.H., MI'Y umenun M.B. JlomonocoBa, MockBa

- MaptbsnoB Oner HukomaeBuu, na.x.H., npodeccop PAH, ®UL[ UK CO PAH,
HoBocubupck

- Oxotpy0 Anekcanap BrnamumupoBuu, a.¢.-m.H., mpodeccop, MHX um. A.B.
Huxonaesa CO PAH, HoBocubupck

- OnyunH AnekcaHap Anekcanaposud, 1.0.H., mpodeccop, NJI um. B.H. CykaueBa
CO PAH, KpacHosipck

- Kazauenko Anekcanap Cepreesuy, k.X.H., UXXT CO PAH, KpacHospck

- Ilapxomuyk Ekartepuna BacunbeBHa, k.X.H., @UL[ UuctuTyTr karanuza CO PAH,
HoBocubupck

- Slmmauk CBetnana AHaronbseBHa, K.X.H., DUI] MK CO PAH, HoBocubupck

Bcero B pabore mikonbl npuHsiu ydactue Oonee 100 denmoBek MOJOIbIE YUEHBIE
NXXT CO PAH, crynentsl CuOupckoro ¢enepanbHoro yHupepcutera. C yCTHBIMU
noxianaMu BeicTynid 40 MOJIONBIX yYEHBIX M3 pasHbIX roponoB Poccun: HoBocubupck
(16 noxnanos), Kpacnospck (11), Teeps (7), Mocksa (3), Tomck (2), Camapa (1).

Caiit IkomnbI-kOH(pepeHIUH:
https://www.catalysis.ru/resources/science/conferences/school-2022/index.htmi

Harpaxxiensl 3a nydiine JOKIabl:

Juniomom I crenennm:

MupomnnkoBa AnrennHa UXXT CO PAH (Kpacnosipck); UepenkoB Mnbs UK CO
PAH (HoBocub6upck)

HNumiiomamu II crenmenu: Kmumonckuit Bragumup PI'Y wedtn m raza mm. M.M.
['y6kuna (MockBa); Humakoa Anuna MHX CO PAH (HoBocubupck)

Juniomamu III crenenu:

Ban Awkoy HI'Y (HoBocu6upck); 3ocbko Hukomait UXXT CO PAH, (Kpacuosipck);
Cymuna Anactacust UK CO PAH (HoBocu6upck)

Tpaguuuonnas koHdepeHUsA-KOHKYPC MoJioabIX yueHbix @UL] KHI{ CO PAH
0 CeKIUHN « XUMHUI»
[TpoBenena 07 ampenst 2022 roma. Ha ceknuu Obimo mpezactaBieno 20 moxmanoB
MOJIOJIBIX YU€HBIX U actiupanToB MHctutyTa. [lobeauTensimu npu3HaHbl:

| Mmecto - T'onyOkoB Buktop (acmupaHT, M.H.C. )
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Il mecto - Monun Bnaaucinas AnexcanIpoBuy (aCUpaHT, M.H.C.)
- bopoBkoBa Banentuna CepreeBHa (acriupaHT, M.H.C.)
111 mecTto - ChrueB Banentun BiagumupoBud (acriipaHT, M.H.C.)
- MupomnaukoBa Anrenuna BukropoBHa (M.H.C.)
- [Tonomapes Unps CepreeBud (acnupaHt, M.H.C.)

Me:xayHapoaHblil 3aBTpak KeHIIMH XuMukoB (GWB)

16 deBpans 2022 roga COTPYAHHUKH WHCTUTYTa MPUCOCAWMHWINCH K TIOOAIBHOMY
cOOBITHIO «MeEXIyHApOIHBIM 3aBTPAK >KEHIIMH XMMHKOB» U OpPraHU30BAJIM YaCIUTHE.
GWB —opranmsosan mo ununuaruse MKOITAK (International Union of Pure and Applied
Chemistry, IUPAC). O6mas uenp GWB - co3gaTh MOCTOSHHO —JACHCTBYIOIIYIO
BUPTYQJIbHYI0 CE€Th, B KOTOPOM >KEHIIMHBI, paboTarommue B 00JACTU XUMHUUYECKHX H
CMEXHBIX HayK, MOTYT 3(QEeKTHBHO B3aUMOACHCTBOBATH JPYr C JPYrOM, YTOOBI
NoJJEPKaTh CBOM NpOo(eccCHOHANbHbIE YCTPEMIIEHHS U pa3BUBaTh JUACPCKHE HABBIKU.
ITepBoe coOwiTHE W3 3TOM cepun cocrosiock B 2011 romy, B rox 100-meTHero roowiies
npucyxaenus Hobenepckoit mpemun o xumuu M.Kropu.

B UncTuTyTe padoTaloT MOCTOSIHHO JefiCTBYIONIHE HAYYHbIe CEMHUHAPDI:

. «I"'opHO-000TaTUTENBHBIN CEMUHAPY», pYKOBOAUTENb: A.T.H. A.I'. Muxaiinos;

. «XMMHUKO-METAJUIypruyeCcKui ceMuHapy», pykoBogurenb: 1.X.H. B.W. Ky3pmuH;

e «XuMHSA TPUPOJHOTO OPraHUYECKOrO ChIPbA», pyKoBoauTenb: A.X.H. b.H.
Ky3Henos;

e  «DHU3MKO-XMMHUS  MHKPO- W  HAHOCTPYKTYPUPOBAaHHBIX  MaTEpHUAJIOBY,
PYKOBOJUTEND: 1.X.H., Ipod. A.I". AHmmi,

e  «Dusnyeckas XuUMHUsA, METOABI HMCCICNOBAHUSA M aHAIN3a»,  PYKOBOAUTEID:
I.X.H., ipod. A.W. PyGaiirno.

Ha cemunapax paccmarpuBajiuCh MaTepuaabl CTaT€, IMOATOTOBJICHHBIX K
OIMyOJIMKOBAHUIO, 3aCIYIIUBAIIUCH MPEACTABIISIEMbIE K 3alIUTE KaHIUJATCKUE JTUCCEPTALIUH,
oOcyxanuch OCHOBHble 3amaHuss K tulany HHWP HWucrturyra, oruerst no HUP,
3aCIIyIIMBAJIUCh PE3yJbTaThl UCCICAOBAHUN BEAYIIUX COTPYIHHUKOB, OTYETHI ACIIMPAHTOB
10 BBITIOJIHEHUIO UHIUBU1yaIbHBIX IIJIAHOB.
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5.10 VYwuacTue B OpraHM3anuy M NpPOBeJIeHUH PA3TUYHBIX MEPONPUATHIA

Benoycor O.B. — unen oprkomurera XV MexayHapoaHoi KoH(epeHIMH
«Metaimypruss  IIBETHBIX, PEIKUX U  OJaropoJHbIX METAJJIOB» HWMEHHM 4YieHa-
koppecniongenta PAH I'.JI. [TamkoBa, 6-8 cenTsops 2022 r., KpacHosipck

bBopucop P.B. — wumen oprkomuteta XV MexayHapoaHoH — KOH(EpeHIMH
«Metaimypruss  1IIBETHBIX, PEIKUX U  OJaropoJHbIX METAJJIOB» HWMEHHM 4JIeHa-
koppecnionaenta PAH I'.JI. [TamkoBa, 6-8 centsops 2022 r., KpacHosipck

bparun B.M. - wumen oprkomurera XV MexayHapoaHoil  KoH(pepeHIUU
«Metaimypruss  IIBETHBIX, PEIKUX U  OJaropoJHbIX METAJJIOB» HWMEHHM  4JIeHA-
koppecniongenta PAH I'.JI. [TamkoBa, 6-8 centsops 2022 r., KpacHosipck

boposkoBa B.C. — wien oprkomutera [lectoit IlIkombr monoaeix yueHnbix «HoBbie
KaTaJUTHUYECKHE MPOIIECCHI TITYOOKON epepadOTKH YTIIEBOJOPOIHOTO CHIPhS U OMOMACChHI»,
6-9 centsa0ps 2022 r., KpacHospck; 4ieH oprkoMuTeTra KOHGEPEHIIMH MOJOIBIX YYEHBIX
®UILI KHI[ CO PAH, 07 anpenst 2022 r., KpacHosipck

BopooseB C.A. — unen pabGoueit rpynnel XV MexayHnaponnoit Kondepenuu
«Metaimypruss  IIBETHBIX, PEIKUX U  OJaropoJHBIX METAUIOB» HMEHH WICHa-
koppecnionaenta PAH I'.JI. [TamkoBa, 6-8 certsops 2022 ., KpacHosipck

3aiineBa FO.H. — unen oprkomutera Illecroi Ilkonsl Monoapix yudeHbix «HoBbie
KaTaJUTHYECKHE MPOLIECCHl INTyOOKON nepepadOTKH YIIIEBOJOPOJIHOIO ChIPhI U OMOMACChI»,
6-9 centsa0ps 2022 r., KpacHosipck

Honun B.A. — unen paboueit rpynnsr [llecroit [Ikonsr Mononbix yuensix «HoBbie
KaTaJIMTUYECKHUE TIPOLIECChI ITyO0KOH nepepaboTKu YriIeBOAOPOTHOTO CHIPhI U OMOMACCHI»,
6-9 centsa6ps 2022 r., KpacHosipck

Kazauenko A.C. — wien oprkomurera Illectoii [lIxonsl momoasix yueHbix «HoBeie
KaTaJUTHYECKHE MPOIIeCChl INyOOKON nepepabOTKH YIIIEBOJOPOJIHOIO ChIPhI U OMOMACChI»,
6-9 centsa6ps 2022 r., KpacHosipck

Kokopuna A.H. — cexperapp XV MexayHaponHoil koHdepeHuun «Metamnyprus
[[BETHBIX, PEAKUX W OJAropoAHBIX METAIJIOB» MMEHH WieHa-koppecnoHaeHta PAH T.JIL
[TamkoBa, 6-8 centsops 2022 r., KpacHosipck

Ky3neunos Bb.H. — uwien HayuyHoro komutera IlIkonsl mMonoabix yuyeHbix «HoBbie
KaTaJUTHYECKHE MPOIIECChl TITyOOKOH epepadOoTKH YTIIEBOJOPOIHOTO ChIPhS U OMOMACChI»,
6-9 centsa6ps 2022 1., KpacHosipck

Ky3nenos II.H. — unen IIporpammuoro xomurera MexayHapogHoro Poccuiicko-
Kazaxcranckoro cumnosuyma «Yriaexumus u skosnorus Kys6acca», 2022r. KemepoBo

Ky3pbmun B.U. — mnpenceparens I[Iporpammuoro xomurera XV MexayHapoaHOM
KoH(pepeHIH «MeTanayprusi IBETHbBIX, PEIKUX U OJIarOPOJIHBIX METAJJIOBY» MMEHHU 4JieHa-
koppecnionaenta PAH I'.JI. [TamkoBa, 6-8 centsops 2022 r., KpacHosipck

Jlepanckuii A.B. — wien oprkomuteta Illectoit [Ikonsl Momoasix yueHbix «HoBbie
KaTaJIUTHYECKHE MPOIIECChI TIIYOOKOH NepepadOTKH YTIIEBOJOPOIHOTO CHIPhS U OMOMACChHI»,
6-9 cents0ps 2022 r., KpacHosipck
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JInxankuii M.H. - unen pabGoueit rpymmer XV MexnyHapoaHol KoHpepeHIuu
«Metaimypruss  IIBETHBIX, PEIKUX U  OJaropoJHbIX METAJJIOB» HWMEHHM 4JIeHA-
koppecniongenta PAH I'.JI. [TamkoBa, 6-8 cenTsops 2022 r., KpacHosipck

Mansp FO.H. — unen oprkomwutera Illecroii Illkonst monmoabix ydennix «HoBbie
KaTaJIUTHYECKHE MPOLIECCHI INTYOOKON NepepadOTKH YIJIEBOJOPOIHOTO ChIPhs U OMOMACChI»,
6-9 centsa6ps 2022 r., KpacHosipck; 4ieH OprkoMuTeTa KOH(GEPEHIIMH MOJOJBIX YUYEHBIX
®UIL] KHII] CO PAH, r. Kpacnosipck

MupomnukoBa A.B. — unen paboueit rpynmbl [lectoii IIIkoabl MOJOABIX yUEHBIX
«HoBble KaTalUTUYECKUE MPOIECChl TIyOOKOH MepepabOTKU YIIIEBOAOPOIHOTO CHIPbS U
ouomaccel», 6-9 centa0ps 2022 r., KpacHosipck

MuxaiiioB A.'. — wunen IlporpammuHoro xkomuteta XV MexayHapoaHOU
KoH(pepeHnn «MeTayprusi IIBETHBIX, PEAKUX U OJIArOPOIHBIX METAJIJIOBY» UMEHH 4JeHa-
koppecnionenta PAH I'.JI. I1amkosa, 6-8 cents6ps 2022 r., KpacHospck

Muxann FOJL. — wunen IlporpammuHoro komuteta XV  MexayHapoaHON
KoH(pepeHnn «MeTauryprusi IBETHBIX, PEIKUX U OJaropoJHbIX METaUIOB» MMEHU WIHA-
koppecnongenta PAH I'.JI. [TamkoBa, 6-8 cenTsops 2022 r., KpacHosipck

CaiikoBa C.B. — pykoBoautens KpacHosipckoro otnenenus Bceepoccuiickoro
xumuyeckoro obmectea (BXO wum. .M. Menneneea); uineH oprkomurera XV
MexnayHnapoaHoit koHpepeHiuun «MeTtamutyprus UBETHBIX, PEIKHX U OIaropoaHbIX
MeTauioB» MMeHH uieHa-koppecnonaenta PAH I'.JI. IlamkoBa, 6-8 centsaops 2022 r.,
KpacHosipck; unen OpranuzannonHoro u IIporpammuoro komuretoB XIV Beepocculickoi
Hay4IHO-TIpaKTHYEeCKOW KoH(pepeHmuu "Xumuueckas Hayka u obOpazoBanue KpacHospbs',
Mmaii 2022 r., KpacHosipck

CxpunauxkoB A.M. — unen paboueit rpynnsl Lllecroit IlIkombl MOMOABIX Y4EHBIX
«HoBble KaTamuTHYECKHE MPOLECCHl TIyOOKOH nepepaObOTKU YIIIEBOJOPOJHOTO CHIPhS U
ouomaccel», 6-9 centa0ps 2022 r., KpacHosipck

Tapan O.II. — npexacenarens HAy4HOro W OpraHu3anroHHoro komurtetroB lllecToii
[konel Monoabix y4ueHbIX «HOBBIE KaTalIUTUYECKHE TMPOLECCHI TIyOOKOM mMepepaboTku
YTJIEBOIOPOTHOTO ChIphsl M Onomacch», 6-9 centadps 2022 r., KpacHosipck

YemanoBa H.®. - unen oprkomuteta XV MexayHapoaHoW KoH(epeHIun
«Metamnypruss UBETHBIX, pEAKUX M  OJAropoJHbIX METaUIOB» HWMEHU 4YIeHa-
koppecnionenta PAH I'.JI. IamkoBa, 6-8 cents6ps 2022 r., KpacHospck
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5.11 Y4yacTHe B coBeTax, IKCIEPTHAA 1eATeIbHOCTh

Anmun A.I'. — skenept PAH, skcnept KKOITHuHT/I, sxcniepT HaydHO-TEXHUUYECKON
chepsl MunucrtepctBa oOpa3zoBanusi u Hayku Poccuiickoit ®enepanuu, IxcrmepTHsbi
npoekToB U otyeToB o HUP yupexnenunit PAH u BY30B, skcniepTusa npoeKTHON JOKYMEHTAIINH,
yieH Yuenoro copeta MXXT CO PAH, unen Yuenoro coBera ®UIL[ KHII[ CO PAH, unen
auccepranmoHHoro cosera 24.1.228.04

Bparun B.WU. - unen auccepranuonsoro copeta 24.2.404.09 (COY)

Bypmakuna I'.B. — uinen Yuenoro coBera UXXT CO PAH, yuenblif cekperapb
JqrccepraumoHHoro cosera 24.1.228.04

Bepemarun C.H. - sxcnieptr PH®

Bepemaruna T.A. — skcniept PAH, wien auccepranronsoro copeta 24.1.228.04

Bopo6neB C. A. - wieH )X0pu Ha KOHPEpeHIInH onopHBIX ko PAH

3aiineBa FO.H. — cexperaps Yuenoro coBera UXXT CO PAH, unen Yuenoro cosera
OUILL KHIL CO PAH, TexHuueckuii cekpetapb AUCCepTalMOHHOTO coBeTa 24.1.228.04

3umonun JI.B. — skcniepTusa MpoeKToB OTOOPOUHOTO ATara KPaeBOro MOJIOJIEKHOTO
dopyma “Hayuno-rexnuueckuii norenunan Cubupu”, HomuHauus “HaydHbiii KOHBEHT, 25
anpenss — 13 mas 2022 rr. u Dxcnepru3a NpOeKTOB (UMHAIBHOTO 3Tana KpaeBOI'o
MosofiexkHOTO  opyma  “HayuHo-TexHuueckuid moTeHIan CuOupu”, HOMHUHAIUS
“Hayunblil koHBeHT”, 14 ceHTA0ps - 26 Hos0ps 2022 r.

Kansikun C.H. — unen Yuenoro cosera UXXT CO PAH

Kopuuenko B.JI. — uien auccepranionHoro coseta 24.1.228.04

Ky3nenos Bb.H. — skcnepr PAH, skcniepr PH®, skenept KKOITHuHT/L, skxcnept
denepabHOr0 peecTpa 3KCHEPTOB HaydHO-TeXxHHYEecKou cdepbl (CBuumerenbctBo Ne 06-
015-02), unen Hayunoro coBera mo katanu3y PAH; O0wenunennoro Hay4noro coBera 1o
xuMuu HedTH, Taza, yris u ouomaccel PAH; O6wenunennoro Yuenoro Coseta CO PAH
o xuMu4eckuM Haykam, YdeHnoro coBera ®UIl KHII CO PAH, Yyenoro coera UXXT
CO PAH, 3amecturens npexacenarens AHCCEpTalMOHHOro coera 24.1.228.04, unen
JHuccepranmonHoro cosera /[.212.249.04 (Cu6I'Y um. M.®. PemerHeBa)

Ky3neunos I1.H. — sxcniept PAH, unien nuccepranronHoro coseta 24.1.228.04

Ky3nenosa C.A. — uneH nuccepraiinoHHOTO coBera 24.1.228.04

Kyspmun B.H. — skcnepr PAH, skcnepr KKOIIHuHT/I, unen Hayunoro cosera
PAH no Hay4yHbIM OCHOBaM XMMMUYECKON TE€XHOJIOTWH, uieH YdeHoro cosera UXXT CO
PAH, unen VYuenoro cosera ®UI[ KHI[ CO PAH, uien nauccepTallMOHHOTO COBETa
24.1.228.04

JleBnanckmii B.A. — unen guccepranuonHoro coreta 24.1.228.04

Mansap HO.H. — skcmeptuza paboT (PUHATBLHOTO STana KpPaeBOro MOJOACKHOTO
dopyma "HayuHo-texHuueckuii moteHiman Cubupu", Hommunanust "Haydnbpiii KOHBEHT"
2022; unen Yuenoro coeta UXXT CO PAH, npencenarens CMY UXXT CO PAH

MuxaiisioB A.I'. — unen Yuenoro coBera UXXT CO PAH, uneHn nuccepTalluOHHBIX
coBeToB 24.1.228.04 u 24.2.404.09 (CDY)
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Muxaun FO.JI. — skcnept PAH, skcnepr PH®, wien Yuenoro cosera UXXT CO
PAH; unen muccepranmonnoro coBera 24.1.228.04

Mopo3os E.B. - uneH xiopu Ha KoH(pepeHIIMH OMOpHBIX Ikox PAH

Hacay3oB B.A. — unen skcrieptaoro copera KKOITHuHT/, unen nuccepraunoOHHOTO
coBeta 24.1.228.04

HoBuxoBa C.A. — skcnept ®enepanbHOro peectpa SKCIEPTOB HAYYHO-TEXHUUECKOMN
cdepsl

Ilerepcon U.B. — npencenarens coBera HayyHou mosonexu UL KHI[ CO PAH,
yieH Yuenoro cosera @UI[ KHI[ CO PAH (ot KHLI), unen «KoopanHaiMOHHOTO COBETa
o JieJlaM MOJIOZIC)KM B HaydyHOW M oOpaszoBaTenbHOM cdepax Coserta npu Ilpesunente
Poccuiickoit denepanuu mo Hayke ¥ 00pa30BaHUIO», 3aMECTUTENb Mpeacenatens «Copera
MOJIO/IBIX YYEeHBIX W crenuanuctoB npu ['y6epnarope KpacHospckoro kpas», uiieH
[Tpubopuoit komuccun ®UIL] KHI[ CO PAH, unen HTC KPLUKIT ®UI[ KHI[ CO PAH

Py6aiino A.W. — skcniept PenepaibHOTO peecTpa SKCIEPTOB B HAYYHO-TEXHUUECKON
chepe, okcnepr PAH, oskcmepr ®onaa mnoanepKKu MOJIOABIX Yy4yeHbIXx um. [.I.
Komuccapogsa, unen Ilpesuanyma OUL[ KHL] CO PAH (ot KHLI), wien Yuenoro cosera
OUIl KHI[ CO PAH (or KHI), unen VYuenoro Cosera UXXT CO PAH, wien
nuccepranmonHoro cosera 24.1.228.04 (MXXT CO PAH) u 24.1.228.02 (U® CO PAH),
ynieH [Ipubopuoit komuccun GUL KHI[ CO PAH, unen [Ipu6opnoit komuccun CO PAH,
yneH Konkypcuoit komuccun ®@UL[ KHI[ CO PAH, npeacenarens HTC KPLKII ®UIL]
KHI[ CO PAH

CaiikoBa C.B. — uneH skcneptHoro coBera BAK mpu MunHucrepctBe Hayku u
Bbiciiero obOpazoBanuss no xumuu, dkcrnept KKOITHuHT/, skcnepr HampaBieHUs
«Xumuueckas TexHosorus» Beepoccuiickoit onmumnuansl ctyaeHToB «S — [Ipodeccuonany,
[IporpaMMbl NOAAEPKKA KOMMEPUYECKH OPUEHTUPOBAHHBIX HAYYHO-TEXHUYECKUX MPOEKTOB
MOJIOABIX HccienoBarene "YMHUK", uwieH kiopu BceepoccuiickoM  OIMMMIUAIbI
IIKOJIbHUKOB 110 XMMHUH, YWIEH IUCCEPTALIMOHHOrO0 coBeTa 24.1.228.04

Cemotun I'.E. —sxcniept KKOITHuHT/; sxcnept KPUTBU

Cumonuyk JLII. — unen HTC KPUKII ®UIl KHI] CO PAH, unen [IpuGopnoii
komuccun OUIL[ KHIL CO PAH;

Tapabanbko B.E. — skcneptr PAH No 2016-01-4239-8846, unen YyeHoro coseTa
NXXT CO PAH, unen nuccepranmonHoro corera 24.1.228.04

Tapan O.Il. — skcnepr denepanbHOro peecTpa IKCHEPTOB HAYYHO-TEXHHUYECKOU
cdepsr, sxciepr KKOITHuHT/, skcnepr PH®, skcnepr PAH (Ne 2016-01-2217-5230),
npeacenarens YueHoro coBera UXXT CO PAH, unen Yuenoro cosera ®UI] KHI] CO
PAH, unen IIpesmgmyma OUI[ KHI[ CO PAH, uwimeH auccepTallmOHHOIO COBETa
24.1.228.04, unen Yuenoro coseta ULIMuM C®VY, unen Hayunoro coBera PAH no xumun
ounomaccel, unen OYC no xumuueckum Haykam CO PAH, xypatop 6a3oBoii mkonst PAH -
MAOQY Jluneit Ne7

®aneea H.II. — uneH xtopu Ha KOHpEpPEHITMN ONMOpHBIX mKkojal PAH

®omenko E.B. — unen Yuenoro cosera UXXT CO PAH
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Xapuronosa M.IO. - uneH xwopu MexIyHapoaHOW CTYJEHYECKON KOH(pepeHUuu
«IIpocnexkt CBoOoaHBIN-2022», mnpoBoguTcs COY, cekuuss VHHOBanum B Hayke U
npaktuke, wieH ['TAK COVY mno cnemuansHoctd MHHOBaThka (mpodwmibs YmpaBieHue
WHHOBAITUSIMH )

Heiranosa C.U. — unen I'DOK no HampaBienuto «TexHocdepHas 0€30macHOCTBY»
OakanaBpoB U Maructpo COY

YecuoxkoB H.B. — »skcmepr PAH, unen OOIecTBEHHOrO 3KCHEPTHOTO COBETA
3akonomarenbHoOro cobpanus Kpacunosipckoro kpas, sxcriept KKOITHuHT/, wien OYC no
xumuueckum Haykam CO PAH, unen Yyenoro coBera UXXT CO PAH, unen Ydenoro
coera ®UI[ KHI[ CO PAH, nmpencenarens nuccepraiiioHHOTO coBeTa 24.1.228.04

Ilop A.M. — »skcnept DenepalbHOTO peecTpa SKCIEPTOB HAYYHO-TEXHUYECKOU
cdepsl

lop E.A. —unen Yuenoro Cosera UXXT CO PAH

5.12. YieHCTBO B peKOJJIETHsIX KYPHAIOB

D.1N.0. Ha3Banus ;kypHaJIoB

Ky3nenos b.H. rnaBHbil  penakrop JKypHama COY  cepus Xumus; 4ieH
PEOAKIIMOHHOIO COBETA XypHajla XHMHsI PACTUTEIBHOIO ChIPbs,
XHUMHS TBEPAOTO TOILINBA, XBOWHBIE OOpeaIbHOM 30HBI

Ky3znenos I1.H. yiieH penakimonnoi kosutermn Mongolian Journal of Chemistry
(MOHronbCKUM KypHaI XUMUH )

Mansip FO.H. NPUTJIANICHHBIA PEIAaKTOp CIICIBBIMYCKOB >KypHayioB Polymers,
Catalysts; pemensupoBanue crared B kypHamax Polymers,
Molecules, Chemical geology u np.

Muxnun FO.JL yJieH pefakiroHHou koyeruu JXKypuana COY cepust Xumus
Py6aiino A.U. yJieH peaakiuonHon koyuteruu XXypuamna COVY cepus Xumus
Caiikona C.B. YJI€H pEeNaKIMOHHOro coBeTra >XypHana  BectHuk Ilepmckoro

YHHUBEPCHUTETA, MIPHUIIIANICHHBIN penakTop Beimycka (Guest Editor of
Special Issue) "Metal-Containing Nanoparticles for Biomedical
Applications” - an Open Access Journal Metals by MDPI
(IIBettapust)

Tapabanbko B.E. | unen pepakuumonnoit komnerun Xypuama COY cepus Xumus,
XUMUS paCTUTEIBHOTO ChIPhs, CHOMPCKUIA JIECHOM JKypHAIT

Tapan O.I1. wieH penakuuoHHoi kosuteruu JKypnama COY cepus Xumwus,
Karanu3 B mpOMBIIIIEHHOCTH

[{piranosa C.U. peneHsupoBanue crareil B xypHane «European Journal of Wood
and Wood Products»

Yecnokos H.B. 3aMecTuTenb IiaBHoro penakropa Kypnaira COVY cepus Xumus,

YJICH peﬂaKHHOHHOﬁ KOJUICTUH JKYPHAJIOB XuMus B HHTCpECax

YCTOMYHMBOTO PA3BUTH
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5.13 Ilpemuu u HArpaabl

damuiusl, UM, HauMeHnoBaHue  Harpauwl, npemMum,
0TY€eCTBO, yueHoe | Jl0J1KHOCTH MEKIYHAPOJAHOW HAYYHO!W OpraHu3anuu
3BaHHUeE, CTeNeHb U 00111eCTBA, 1aTa, HOMEP T0KYMEHTAa
bonnapenko  T'anuHa | Be 15051
Aap AV I'pamora UXXT CO PAH
HukonaeBna TEXHOJIOT
MJIaQIIANA
. l'ocynapcTBeHHas IpEMUUS
bopoBkoBa BaneHTuHa | Hay4YHBIN
Kpacnosipckoro Kpas B chepe
CepreesHa COTPYAHHUK,
npodeccroHaIbHOTO 00pa3oBaHuUs
acIypaHT
CTapIIUN .
. . Harpynueiii 3nak MuHucTepcTBa HayKu U
BopoGres Cepreii | Hay4HBIN .
BBICIIETO OOpazoBanuss P® «Monomoit
AnexkcanapoBu4 COTPYAHHUK, .
YUEHBII»
KaHJIUJIaT HayK
opoxoBa Jlrogmuna | Be 1505
Jlop A AV I'pamora UXXT CO PAH
NBaHoBHa TEXHOJIOT
Kunkosa TarbsiHa | BE 1507
A AYHL I'pamora UXXT CO PAH
Nnbuanyna TEXHOJIOT
. YEeHBIN .
3aiiieBa TOmus | 7 [ToueTtHoE 3BaHuME «3acily’)KEHHBIH BETEpaH
CEKpeTapb,
HwuxkomnaeBHa Cubupckoro otnenenus PAH»
KaHJIUJIaT HayK
MJTIAIIITHN
. I'ocynapcTBeHHas IpeMuUns
Nonun Bnanucnas | Hay4dHbIN
Kpacnosipckoro Kpas B chepe
AnekcaHapoBuY COTPYIHHUK,
npodeccuoHanbHOTO 00pa3oBaHuUs
acIUpaHT
CTapIIHN bnaromapctBennoe mnucemo ['yGepnaropa
Kazauenko Anekcanap | Hay4HbI Kpacnosipckoro kpas A.B. Ycca;
Cepreesuu COTPYAHHUK, IIpemus rnaBel ropoma KpacHosipcka

KaHJUJaT HAyK

(C.B.Epemuna) MOJIOABIM TaJlaHTaAM
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Kaitroponos MJIA NI biaromaprocte MuHHCTEpCTBA HAyKHM U
Koncrantun HAyYHBIN BhICIIETO OOpaszoBaHuss P® «3a BwIcOKHE
JleoHnO0BHY COTPYIHUK JTOCTIKCHHS U YCTIEXH B paboTe
KopoBuna Bepa | Be 1505
p pa | BeyII I'pamora ®ULI KHI[ CO PAH
AnekcaHapoBHA Oyxranrep
CTapIINAN
Kyxrenkuit Cepreil | Hay4HBIH
yxret p i 'pamora ®UI] KHI] CO PAH
Bnanumuposuu COTPYIHHUK,
KaHAUJaT HayK
. BE 1505
JleBmanckuit Ay .
HayYHBIN brnaromapcrBennoe mmceMo ['ybepHatopa
Biagnmup
COTPYIIHHK, Kpacnosipckoro kpas A.B. Ycca
AnexkcanapoBu4
JIOKTOP HYK
JleBunkas Ompra | Be 1505
1 AV I'pamora UXXT CO PAH
AJleKceeBHa WHXXEHEP
Hay4HbIN
Mapkocssu ~ CBernana
P COTPYIHUK, I'pamora UXXT CO PAH
Mymeropna
KaHJIUJIaT HayK
Hay4HbIN
[TanTeneesa  MapuHa
p COTPYIHUK, I'pamora UXXT CO PAH
BacuibeBHa

KaHAUJAT HayK

MC}IEL]'II) MI/IHI/ICTepCTBa HAayYKHW W BBICHICTO

[JTaBHBIN obpaszoBanus PD «3a BKIIaa B peann3aiuio
Py6aiino Axaromnuii HAyYHBIN .
rOCY/IapCTBEHHON TOJUTHKH B 00JacTH
Hocudosuy COTPY/IHUK,
00pa30BaHHs M HAYYHO-TEXHOJIOTHYECKOTO
JIOKTOP HAayK
Pa3BUTHS»
Cumonuyk Jlronmuna | Be 1505
Y AoR AV 'pamora ®UL] KHI] CO PAH
[TaBoBHa VHXXEHEp
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) MJaInn TocymapcTBeHHas peEMUUSI
CoruéB Banentun HAyYHBIH
Kpachnosipckoro Kpas B cdepe
Bnagumuposuy COTPY/IHUK,
npogeccuoHaIbHOTO 00pa3oBaHus
aCIHUpaHT
Yymua Oner Hay4HbIN [ToueTHOE 3BaHME «3acilyKEHHBIN BeTepaH
COTPYIIHUK
CepreeBuu PYHHIE, Cubupckoro otneneuus PAH»
KaHIuJaT HayK

6. EXKEI'OJJHBIE CITPABOYHBIE TAHHBIE

6.1 IIpoekTbl nporpamMmsl GpyHAaMeHTAIBHBIX
HAy4YHbIX HccaenoBanmnii B Poccuiickoun @egepanun
Ha 10Jrocpounsbiii nepuon (2021-2030 roani)

O0J1acTh HayYHbIX 3HaHUi: 1. EcTecTBeHHBIE HAYKH
Hanpasienune Hayku: 1.4. XuMudyeckue HayKu

HanpaBiienne (QyHIaMeHTAJBHBIX M MOHUCKOBBIX muccienoBanmii: 1.4.1.
dyH/1aMEeHTaIbHbIE OCHOBBI XUMUU (KOOpJIMHATOP akaaeMuk byxtusipos B.1.)

Paznen 1.4.1.1. Ilpupoma XUMHUYECKOW CBsI3U, PEAKIIMOHHON CIIOCOOHOCTH,
MEXaHU3MOB pPEaKlui, (PU3NKO-XUMHYECKUX CBOMCTB BEIIECTB (KOOPAMHATOP aKaJeMUK
Carpnees P.3.)

Ipoext FWES -2021-0012 (roc.peructpamus Ne 121031500209-6) «MccnemoBanus
MEXaHU3MOB KATAJIUTUYECKUX pEaklWidl B BOJHOW M BOJHO-OPraHMYECKOW Cpejax,

PEaKIMOHHONW CIMOCOOHOCTH M (PU3UKO-XMMHUYECKUX CBOMCTB BEHIECTB M3 MPHUPOIHOTO
OpPTaHUYECKOTO CHIPhSI ¢ MPUMEHECHUEM KOMIUIEKCA SKCIICPUMEHTAIBHBIX U TCOPCTHUCCKHUX
METOJIOBY», pyKogooumenu npoexma: 0.x.H., npod. PAH Tapan O.Il., 0.x.H., npogh. Pybaiino
AN

Hanpasiienne pyHIaMeHTAJIbLHBIX M MOUCKOBBIX MccaenoBanmii: 1.4.2. Hayunsie
OCHOBBI CO3/IaHUSI HOBBIX MaTepUajOB C 3aJaHHBIMH CBOWCTBAMH U (DYHKIHSIMH, B TOM
YHCJIe BBICOKOUMCTHIX M HAHOMaTepHalioB (KoopAauHaTOp — akageMuk Mcmarumos 3.P.)

Paznen 1.4.2.3. ®u3nKo-XMMUYECKHUE OCHOBBI CHHTE3a (DYHKIIMOHAIBHBIX MaTepUajIoB
JUIS pa3IUYHbIX 00JIacTeil COBpeMEHHON TeXHUKHU (KOOpAMHATOp — I.X.H., podeccop PAH
MaptesinoB O.H.)
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IIpoexkr FWES-2021-0013 (roc.peructparuss Ne 121031500198-3) «Pa3Butue
HAyYHBIX OCHOB (hOpMHpOBaHUS (YHKIIMOHATBHBIX MaTEPHAIIOB C 3aJaHHBIMUA CBOMCTBAMU

Ha OCHOBE CJIOXHBIX OKCHIHBIX CUCTEM U MUKpOC(HEp SHEPTETHUECKUX 30J1», PYKOBOOUMEb
npoexkma: 0.X.H., npo@. Anwuy A.I".

Hanpasiienne ¢pyHIaMeHTAJbHBIX M MOMCKOBBIX HcciaenoBanmii: 1.4.3. dusnko-
XUMHUYECKHE OCHOBBI PallMOHAIBHOTO MPHUPOAOIIOIb30BAHUS U OXpaHbl OKpY’Karomen
cpenbl Ha 0a3e MPUHIHUIIOB «3€JICHOM XUMHUU» U BBICOKOA(()EKTUBHBIX KATATUTHUECKHUX
CHCTEM, CO3JIaHWE€ HOBBIX PECYPCO- U IHEProcOeperarmux MeTaUTypruiecKuX U XUMHKO-
TEXHOJOTUYECKUX MPOIECCOB, BKIOYAs YIrIyOJeHHYIO MepepaboTKy YIJIeBOAOPOIHOTO U
MUHEPAJIbHOTO CHIPhSl PA3IUYHBIX KJIACCOB, OBITOBBIX UM TEXHOTEHHBIX OTXOJOB, a TAK¥KE
HOBBIC TEXHOJIOTUU TMepepabOTKU OOJYyYEHHOTO SJIEPHOr0 TOIIMBA W OOpamieHus ¢
PaINOAKTUBHBIMH OTX0AaMH (KoopauHaTop — wi.-kopp. PAH Jluxono6os B.A.)

Pa3znen 1.4.3.1. OU3UKO-XUMHAYECKAE OCHOBBHI HOBBIX DKOJIOTMYECKHA OE30MaCHBIX U
0€30TXOMHBIX TEXHOJOTHHA IS pa3feieHUs ¢ M3BJICUCHHS] CTPATETHYECKH BaKHBIX
MeTasuioB (koopauHaTop — A.X.H. Ky3smun B.1.)

IIpoexkr FWES-2021-0014 (roc.peructpanus Ne 121031500198-3) «MccrnenoBanus
(U3NKO-XUMUYECKUX 3aKOHOMEPHOCTEH TIMOBEPXHOCTHBIX SBICHHA H TeTepoga3HbIX

XUMHYECKUX TpEeBpalleHW B THIPOMETAJUIYPTMYECKUX Ipoleccax mnepepaboTKu
OPUPOJHOTO U TEXHOTCHHOTO CBIPbSl IIBETHBIX, PEIKUX U OJIATOPOJHBIX METaNIOB U
MOJIYYEHHUS HOBBIX MaTepUajoB Ha UX OCHOBE», pyKogooumensb npoekma: 0.X.H. Kysomun
B.A

Hanpasiienne pyHIaMeHTAIbHBIX H MOMCKOBBIX HcciaenoBanuii: 1.4.3. ®Ouzuko-
XUMHUYECKHE OCHOBBI PAlMOHAIBHOIO MPHUPOIOINONb30BAHUS U OXpaHbl OKpY’Karolen
cpenbl Ha 0aze MPUHIIUIIOB «3€JIEHOW XMUMHUN» M BBICOKOI(DPEKTUBHBIX KaTATUTHUECKHX
CHCTEM, CO3JIaHHE HOBBIX PECYpCO- U DHEProcOeperaronx MeTalUIypru4eCKUuX U XUMHUKO-
TEXHOJOTHYECKUX MPOLECCOB, BKIOYAs YriayOJeHHYIO MepepaboTKy YIieBOAOPOJIHOTO U
MHUHEPAIBbHOTO CHIPbsl PA3IMYHBIX KJIACCOB, OBITOBBIX M TEXHOTEHHBIX OTXOJOB, a TaKXKe
HOBBIE TEXHOJOTHH TepepadOTKH OOJy4YEeHHOrO SAEPHOTO TOIUIMBA M OOpaIleHus ¢
PaaroaKTUBHBIMU OTX0AaMH (KoopauHaTop — wi.—kopp. PAH Jluxono6os B.A.)

Paznen 1.4.3.10. DOxonormuecku Oe3omacHble M pecypcocOeperaronme MeTOIbI
00pabOTKH L0036l U JIPYTUX BO30OHOBISEMBIX IONUMEPOB (KOOPAMHATOP MA.X.H.,
npodeccop PAH Tapan O.I1.)

IIpoexkt FWES-2021-0017 (roc.peructpamms Ne 121031500180-8) «Pwusuxo-
XUMHYECKUE OCHOBBI HOBBIX IKOJIOTHYECKH OE30IMAaCHBIX M PeCcypcocOeperaronmx MeToA0B

HanpaBJIeHHOHN TpaHChOpMAIH BO30OHOBISIEMBIX PACTUTENBHBIX MOTUMEPOB (IIETUTIONO3BI,
JUTHHWHA, TEMUIEIUII0JI03) B BOCTpeOOBaHHbIE  (DYHKIMOHAJIbHBIE  IOJHMMEPHI,
HaHOKOMIIO3UTHbIE MAaTepuanbl U IEHHbIE XMMHUYECKHE MPOAYKTBD), pPYKOGoOumenu
npoexkma: 0.X.H., npog. Kyzneyos b.H., 0.x.n. Yecnoxos H.B.
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IIpoexThl coBMecTHBIE ¢ nHcTUTYTaMun OUIL KHII CO PAH

IIpoexkr FWES-2019-0009 (roc.peructparuss Ne 121030200177-4) «H3ydenue
BIIUSIHUS CTPOCHUS pacTeHus Ha 3P(HEKTUBHOCTh (DOTOCHHTE3A», PYKOBOOUmenlb npoekmda
0.c.-x.H., akademux PAH Cypun H.A. KpacHUUCX, om UXXT CO PAH - 0.x.H., npog.
PAH Tapan O.11.

IIpoekt FWES-2022-0010 (roc.peructpanus Nel122030200214-5) «MaruuTHbie
HAHOKOMITO3UTHI JJi1 OMOMEIUIIMHCKUX LeNel», pyKogooumenb npoekma: O.¢h.-M.H.
Cmonsap C.B., om UXXT CO PAH - 0.x.n., npogh. PAH Tapan O.11.

6.2 IIpoeKTbl ONOJIHUTEIHHOT0 GUHAHCHPOBAHUS

Poccuiicknii Hay4YHbIi (POH/

1. No 21-13-00250 ot 22.04.2021 (roc.peructpamusi Ne 121051100083-4)
«Hay4Hble OCHOBBI HOBBIX METOJOB TIOJYYCHHS IIEHHBIX XHWMHYECKUX IPOIYKTOB,
0a3upyOIUXCcs Ha KaTAIATHYECKOM (PAaKIMOHUPOBAHUHM JIPEBECHON OHMOMAacCChI»,
pyKogooumens - 0.X.H., npogh. Kysneyos b.H.

2. Ne 21-73-20269 ot 24.03.2021 (roc.peructpanus Ne 121041500221-7) «/lu3zaitn
U (PU3UKO-XUMHUYECKHUE HCCIIEIOBAaHUS HOBBIX HAHOPA3MEPHBIX HAHOCTPYKTYPUPOBAHHBIX
KaTaJu3aToOpoB JUIsl IPOLECCOB NEPepadOTKH PACTUTEIBHBIX IMOJIMCAXApPHUIOB B ILICHHbBIE
XUMHUYECKHE MPOAYKTHIY, pyKogooumens - 0.x.H., hpog. PAH Tapan O.11.

3. Ne 20-63-47109 ot 28.05.2020 (roc.peructpamusi  Ne  AAAA-A20-
120071090028-0) «KomrutekcHast (TepMUYecKas U KaTATUTHICCKasH) IepepaboTKa OTXO/I0B
arpornpoun3BOACTBA, pyKosooumens - Tapabanwvko B.E.

4. Ne 22-23-20093 or 23.03.2023 (roc.permctpamus Ne 122040400045-2)
«Mukpocdepuueckie — JIOTCUUA/UTTPUI-AIIOMOCUIIMKATHBIE  CHCTEMbl B KayecTBe
IPEKYPCOPOB UCTOUYHUKOB PaJIUMALIMOHHOTO U3IYUYCHUS ISl OpaxuTepanum», pyKogooumern
- 0.X.H. Bepewaeuna T.A.

5 Ne 22-23-20085 ot 23.032022 (roc.peructparmms  Ne 122040100028-8)
«I'mpporepmanbHble mpeBpameHus (pochaToB JTAHTAHOUIOB B CHUCTEMax C OKCHIAMHU
(rugpokcunamu) sxkenesa (3+) B KUCIBIX pacTBOPax», pyKogooumens - K.X.H. Kyzvmun /[.B.

6. Ne 22-27-20039 ot 23.032022 (roc.peructpamms Ne 122040100062-2) «Cocras,
CTPOCHHE U MapIIpyThl 0Opa30BaHHUS SKOJOTMYECKH OIMACHBIX IHCIIEPCHBIX MHKpOChep
PM2.5, PM10 sHepretuyeckux 307 OT cxuranus yriaeil Kancko-AuuHckoro GacceiiHay,
pyKoeooumens - K.x.H. Pomenxo E.B.

7. Ne 22-13-00321 ot 16.05.2022 (roc.peructpauust Ne 122052500012-6) «Hosbie
MHOTO(YHKIIMOHAJIbHBIE JBYMEpPHbIE MaTepualbl, 00Opa30BaHHbIE MOHOCIOSIMHU CYIb()UIOB
Y TUJIPOKCUIOB METAIIJIOB: CUHTE3, CBOMCTBA, IEPCIIEKTUBBI IPUMEHEHUSD), PYKOBOOUMEND -
0.X.H., npog. Muxnun FO.JI.
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8.  Ne 22-73-10212 ot 28.07.2022 (roc.peructparmusi Ne 122080800053-9)
«Co3manne (yHIAMEHTAIBHBIX OCHOB JKOJIOTHYECKH O€30MacHBIX METOJOB IOTYUYCHHS
NOTU(PYHKIIMOHAIBHBIX ~ MaTepUAJIOB HAa  OCHOBE  MPHPOJIHBIX  MOJUCAXAPHIIOBY,
pyKkosooumenw - K.x.H. Manap FO.H.

Poccuiicknii poHx GpyHAAMEHTANBHBIX HCCIEA0BAHUIM

Hnuyuamuenovie nayunsle npoekmol (a)

1. Ne 20-03-00636/22 ot 01.04.2022 (roc.peructpanus Ne AAAA-A20-
120011590041-0) «dyHmaMeHTaJIbHBIE OCHOBBI JHW3aliHa HAHOCTPYKTYPHPOBAHHBIX
TBEPABIX KATAIM3aTOPOB KOHBEPCHH JIEBYJIMHOBOH KHCJIOTHI B TaMMa-BaJIEPOJAKTOH H
KaTAJINTUYECKUX TPOILIECCOB HA WX OCHOBE», pyKogooumenv — 0.X.H., npodh. PAH Tapan
O.11

Pecuonanvuvie npoekmot (p_a, p_moua_a, p_MK)

2. No 20-43-242904/21 or 07.02.2022 (roc.peructpamus Ne AAAA-A20-
120122860002-0) «Pa3paboTka 9SKOJIOTHYECKH OE30MaCHBIX METOJOB  YTHJIH3AIUU
JPEBECHBIX OTXOJOB C TIOJYYCHHEM OYpOBBIX pacTBOPOB, COPOCHTOB H CBS3YIOIIUX
MaTepHuajIoBy, pykogooumeiv — 0.X.H., npo@. Kysneyos b.H.

3. Ne 20-43-242903\21 ot 04.02.2022 (roc.peructpamus Ne AAAA-A20-
120122390009-5) «CynbhuaHo-THAPOKCUIHBIE MUHEPAIBbl CEMEHCTBA BajulepunuTa Kak 2D
MaTepualbl: OCOOCHHOCTH CTPOCHHS, CBOWCTB, MEXaHW3M OOpa3OBaHUS M TPOIECCHI
nepepaboTKuy, pykosooumenv — 0.X.H., npo@d. Muxaun FO.JL

4.  Ne 20-43-242906\21 or 04.02.2022 (roc.peructpamms Ne AAAA- A20-
120122390013-2) «Pa3paboTka pyHAaMEHTAIbHBIX HAYYHBIX OCHOB SKOJIOTMYCCKU YMCTOMN
TEPMOKATAIMTUICCKON TIepepabOTKA KOPOJAPEBECHBIX OTXOAOB IHXTHI, 3apaKEHHBIX
KOPHEBBIMH ¥ CTBOJIOBBIMH TIATOT€HAMHU, B TMPOAYKTHI C BBICOKOW JT00aBICHHOU
CTOMMOCTBIOY, pyKogooumensv — K.X.H. Manap FO.H.

5. No 20-43-243003\21 or 04.02.2022 (roc.peructpamus Ne AAAA-A20-
120122390012-5) «KBaHTOBOXMMHYECKOE MOJCIUPOBAHNE MEXaHHU3MOB 0O0pa3oBaHUS U
NpeBpalleHul, a TAK)Ke CIIEKTPAIBHBIX XapaKTePUCTUK AUCYIbhuaHbx komriekcos Pd(II),

Pt(II), Pt(IV) u Au(Ill) B BOOHBIX COJSIHOKHUCIIBIX PacTBOPAX)», pyKosooumenwv - I[lempoes
AN

6. Ne 20-43-243001\21 ot 04.02.2022 (roc.peructparms Ne AAAA- A20-
120122390011-8) «Pa3paborka (hyHIaMEHTAILHBIX OCHOB MOAM(DUKAIIUN PACTUTECIBHBIX U
OakTepHalbHBIX  TOJHMCAXapUJAOB  KaK  MEPCIEKTUBHBIX  TOJU(PYHKIMOHAIBHBIX
MaTepuainoBy, pykogooumens — k.x.H. Kazauenxo A.C.

Poccuiicko-monzonvckue uccinedosamenvckue npoeKkmol (MoHz_m)
7. Nel9-53-44001/21 ot 10.11.2021 (roc.peructparust  Ne AAAA-A19-
119101090005-9) «Co3znanue (yHIaMEHTAIBHBIX OCHOB IpOIlEcCa  COJIbBEHTHOM
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JETIOTUMEPH3AITUU OpPTaHUYECKOTO BEIIECTBA yraeui C MOJIY9CHUEM
MOJIMKOHJICHCUPOBAHHBIX apOMAaTHYCCKUX YTIIEBOAOPOJIOB KaK CBHIPhS I MPOU3BOJICTBA
YTJICPOIHBIX MAaTEPHATIOBY, pyKogooumenv — 0.X.H. , hpo@. Kysneyos I1.H.

KI'AY «KpacHosipcknii KpaeBoil (POH MOANEPKKH HAYYHOM M HAYYHO-TEXHUYECKOH
AeATeIbHOCTID)

1. Ne 448 ot 03.08.2022 peammzanus mpoekta «XXIII MexmayHapomHas
UepHsieBckasi KOHPEPEHIIHS 110 XUMUU, aHATUTHKE U TEXHOJIOTHH MJIATHHOBBIX METAJIOBY,
Honun B.A.

2. Ne 694 or 20.12.2022 (roc.peructpamms Ne 123022100118-1) «['myOoxas
nepepadoTKa IPEBECHBIX OTXO/I0B C MOJYYEHHEM BOCTPEOOBAHHBIX XUMUYECKUX MPOTYKTOB
— KMJIKMX OHMOTOIUIMB, CYIb(AaTUPOBAHHBIX IOJMCAXAPHUIOB U JIEBYJIMHOBOW KHCIOTHI»,
pykosooumenv — K.x.H. Mansap FO.H.

3. Ne 695 or 20.12.2022 (roc.peructpamuss Ne 123022000016-1) «Co3nanue
MEPCIEKTUBHBIX KaTalnu3aTOPOB HAa OCHOBE THOPUIHBIX HAHOYACTHI[, COUYETAIOIINX
MOJIYIIPOBOIHUKOBBIE M TUIA3MEHHBIE CBOWCTBA, s (POTOPA3NIOKEHHS OPraHMYECKHX
3arps3HUTENEH BOJIBLY, pyKkogooumens — K.X.H. [luxyposa E.B.

4, Neo 716 ot 22.12.2022 (roc.peructpauus Ne 123022100117-4) «I'nmyGoxkas
nepepadoTKa JIPeBECHBIX OTXO/I0B C MOJYYEHUEM BOCTPEOOBAHHBIX XUMHUYECKUX MTPOIYKTOB
— JKUJKUX OHOTOIUIUB, CYNb(AaTHPOBAHHBIX MOJIHCAXAPUIOB U JIEBYJIWHOBOW KHCIOTHI»,
pykosooumens — k.X.H. Kazauenxo A.C.

X0351/iCTBEHHBIE 10T 0BOPHI

1.  Horosop ¢ CO PAH ot 15.08.2022 Ne 223-EI1-2022-66/82 o Bbinonnenuu HUP,
pyKOBOIUTENb — 1.X.H., podeccop PAH O.I1. Tapan

2. HoroBop ¢ OO0 «Cgeza Jlec» mp 07.10.2021 Ne 2708/2021 Ha BBINOIHEHHE
HUP, pyxosooumenv — 0.x.1., npop. PAH Tapan O.11. (

3. JloroBop c¢ AxuuonepHbIM obmectBoM «UEJIIBUHCKUN IIMHKOBBIM
3ABO/I» na Bemonnenue HUP ot 08.12.2021 Ne 5/HUP/2021/0905-2021, pyxosodumens -
K.X.H. Qneumaux U.IO.

4.  Jorosop ¢ OOO «Spko» Ha Bemonnenue HUP ot 03.06.2022 Ne 02/2022 HUP,
pyKosooumenv — 0.X.H., npogh. Tapabanvko B.E.

5. JHoroBop ¢ OO0 «Cge3a-Jlec» Ha okazanue ycayr oT 17.05.2022 Ne 3/Y/2022,
pykosooumensy — Ckpunuurkos A.M.

6. Tapantuitnoe muceMo «Enuceiickas TI'K (TTK-13)» dunuan Kpacuosipckas
TOII-2) ot 18.11.2022 Ne Ucx-2 4/11-105096/22-0-0, pykosooumens — Ckpunnurxoe A.M.
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7. Jorosop ¢ OMJIT'A3 DKCUEMHJIX DJIIU na okasanue ycayr ot 18.03.2022
Neo 1/¥/2022, pykogsooumens — 0.x.H., npogh. Tapabanvro B.E.

8. HoroBop ¢ OOO «I'panm HuTep» Ha okazanue ycayr ot 23.05.2022 Ne
2/Y/2022, pykogsooumens — 0.x.H., npogh. Tapabanvko B.E.

9. JoroBop c¢ OOmecTBOM C OrpaHUYCHHON OTBETCTBEHHOCTHIO «MpKyTCKas
HedrsHas kommanus» (OO0 «MHK») na Bemonnerne HUOKP ot 28.09.2022 Ne2807/52-
02/22, pykosooumens - 0.x.n. Kyzomun B.H.

10. [HoroBop ¢ CO®VY na BeimmonHenue HUP ot 24.10.2022 Ne 344-22/E]1 HUP,
pykosooumens —k.x.H. Kanaxun C.H.

6.3 CBeaeHusi 0 KAIPOBOM COCTaBE

Uucnennocts padbotHukoB Ha 30.12.2022, yenoBek 198
B T.4. HAYYHBIX PAaOOTHHKOB 99

W3 HUX JTOKTOPOB HayK 17

KaHJIUJATOB HAYK 62

CpenHecnucoyHasi YUCIECHHOCTD, €]1. 175
YucaeHHOCTh Hay4YHbIX COTPYAHUKOB B Bo3pacTe 110 39 ner 31
AcnHpaHTOB 19

6.4 Haykomerpuuyeckue moka3zarTejiu

ITokaszaTenun

CraTbM B pelieH3UPYEMBIX JKypHaIax 150
B T.4. 110 POEKTAM I'OCYJJaPCTBEHHOTO 3a/1aHUs 85
[Ty6nukanuu B 6a3e Web of Science 3a 2021 roa 135
B xkypHaimax Q1 WoS 36

B xkypHanax Q2 WoS 32

B kypHanax Q3 WoS 21

B xkypHaimax Q4+ WoS 46

[TyOnukanuu B MaTepraiax KOH(QEpeHIHiA 66

[Tatentsl Ha n300perenus PO 7
KommekcHsiit 6amn nyonukarmonHoit aktuBHoctH (KBITP) 530
B T.4. 10 TPOEKTaM rOCY/IJapCTBEHHOTO 3aJaHUs 307
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