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lpogpcoros
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Cosem Moodbix y4eHbIX
Mpeacepatens: Onus BnagumuposHa MAPTAKOBA

HAYYHbIE NOOPA3LENEHNA

OTpen opraHM4YeCcKOro CUHTe3a, XMuMumn
M TEXHOJIOMMU pacTUTENbHbIX BeLecTB
3asepytowmit: AnekcaHagp Bacunbesuy KYYVH

Jlabopamopusi op2aHU4YecKko20 cuHmesa
U XUMUU nPUpOoOHbIX coeGUHeHUl
3asepnytowmit: AnekcaHagp Bacunbesuy KYYVH

Jlabopamopus xumuu okucsumenbHbIX NPoyeccos
3aBepytowasn: CeetnaHa AnbbeptoBHa PYELIOBA

JTabopamopus xumuu pacmumeJsibHbIX NOJIUMEPO8
3aBepytowas: EneHa BacunbesHa YOOPATUHA

TexHonoeu4eckas epynna
Pykosogutens: TaTbsiHa BnagumumposHa XYPLUKAAHEH

OTaen xumMum u pU3MKN MaTepuanos
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Jlabopamopusi kepamu4yecko20 MamepuasnioeeOeHUs!
3asepytowmii: KOpui MisaHosuy PABKOB

Jlabopamopus ynbmpaducnepcHbix cucmem
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Pykosogutens: MeTtp AnekcaHgposny CUTHNKOB

Jlabopamopusi ¢husuko-xumu4eckux
mMemodoe uccsiedoeaHusi
3asepytowmit: Panc Acxatosmd CAbIKOB
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Ceedenusi 0b ocnawennocmu Hayunvim obopydoeanuem

Hay4Ho-akcriepumeHmarnbHas baza MIHcmumyma eknrodaem criedyroujee obopydosaHue:

dypbe AMP cnektpomeTp mogenu «AVANCE-
1I-300» npousBoacTBa  upmbl  «Bruker
BioSpin GmbH» ¢ rpagnMeHTHOM NPUCTaBKOW;
Cnektpogotometrp  UV-1700  «Shimadzu»
Yo / BuaMmoro ananasoHa;

PeHTreHoBcKui ondpakromeTp upmbl
«Shimadzu» XRD - 6000;

a3oBbIN XpomaTo-macc-cnekrpomeTp QP 2010
Plus dompMbl «Shimadzux;

"asoBble xpomatorpadbl «Thermo Focus GC»
(CLWA), GC-2010AF dwmpmbl  «Shimadzus;
«Kpuctann 2000 M»,

AHanNUTUYECKUIN  KMOKOCTHOM  Xpomartorpadd
B3XX «SURVEYOR» LC dupmbl «Textronica
AG (Termo Finnigan)» ¢ Macc-CnekTpoMeTPOM
Finnigan LCQ Fleet;

MpenapatnBHas BOXXX cuctema Knauer c¢
pedpakToMeTpUIECKUM OETEKTOPOM;
MpenapatuBHas  donewl-xpomartorpadmyeckast
cuctema;

MpnBop CMHXPOHHOrO TEPMMYECKOrO aHanmsa
(Tr-OCK/OTA) STA 409 PC/4/H  dwvpmbl
«Netzsch Geraetcbau GmbH» (Fepmanus);

UK ®ypbe cnektpomeTp «IR-PRESTIGE-21»
dupmbl «Shimadzu;

Ckannpyowmn otoceanmeHTorpad Analysett
- 20 dmpmbl «Fritschy»;

OnemeHTHbI  aHanmsatop CHNS «Vario
MICRO cube» (Fepmanus);

ABTOMaTu4eckne UuPpPoBbLIE NONAPUMETPDI
P3002 RS, PolAAr-3001;

OepwusaTorpad Q — 1500 D;

AHanusaTtop TemnepaTtypbl NnaBneHus Sanyo
Gallenkamp (¢ uncpoBbIM TEPMOMETPOM);
YnbTpaueHTpudyra MOM — 3180;
HW3KOCKOPOCTHOM BbLICOKOTOYHbBIA OTPE3HON
ctaHok MINITOM,;

MawwwHa paspbiBHas MP5057 — 50;
UcnbiTatensHbii npecc UM — 100;
BuanctunnaTop;

Wkadbbl cywimnbHble: «YHuBepcan-3B», ES-
4610;

UeHTpucdyru: YO - 01.00.000; CM-6M.01;
CM-6M;

» Bakyym-BbinapHas yctaHoBka BBY — 50;

* POTOpHO-NyNbCaunoHHbIM annapat «[enbta-
poTop»;

=  ABTOMaTU3MPOBAHHbLIN peakLNOHHO-pUNbTpa-
UWOHHBIA MOAyNb AN MPOBEAEHUS] IKCTpak-
LUMOHHBIX MPOLIECCOB U MOMy4YeHWUs BELLECTB
MOBbLILLIEHHOW YNCTOThI;

= OnekTtponeyb Linn High Therm HT — 1800;

* [leun BakyymHble: CLIB3 - 1.25/25 — WUT;
CHB3 -1,3.1/16 - U3;

» PoTaumnoHHble ncnaputenu: «Heidolph»; NP-1;
NP-10; «Hei-VAP Alvantage»,

= AsTOMaTtuampoBaHHbin  OlP  cnektpomeTp
«ESR 70-03 XD/2» (benapycsb);

* [eHepaTop azota NM30LA (CLUA);

*  CKaHUPYHOLIMA  SNEKTPOHHbIK  MMKPOCKON
«TESCAN VEGA 3 SBU»;

* JlaszepHbin aHanunsatop «Zetasizer Nano ZS»;

» JlabopatopHas nuvocunbHas (cybnumanmoH-
Has) cywka ALPHA 2-4LD plus;

= [lnatcdopma ana napannensHOro CcuHTesa
Poly BLOCK;

=  ®pe3epHO-CBEPNUNbHbIN CTAHOK;

= TutpaTop uncposon «Biotrate»;

= TepmocTtaTt TKB-2;

* BakyyMHble Hacochl;

=  KomnnekT «TutpmoH-Base-1»;

* MarHuTHble MeLLarnku;

= OnekTponeyb nabopaTtopHas «SNOL»;

= [eHepaTop Bogopoaa «LiBetT Xpom-8»;

*=  Mukpockon «Anbtamm CM 1065-T»;

= [lpubop ana nonyyeHus ocobo yYnCTon BOAbI
«Boponen»;

= AHanutuyeckue BecChl;

= Bechbl HeaBTOMAaTU4YECKOro OencTeus
«ACCULAB»;

= pH- meTpbI.

Mcnonb3oBaHue TeneKoOMMYHMKaLMOHHbIX
ceTen U NH(POPMALUNOHHbIX TEXHOSOTUMN.

Cepsep VIHCTUTYTa BXOOWUT B NIOKarnbHYIO CeTb
Komu HL YpO PAH. OdumumaneHein cant NHCTU-
TyTa: www.chemi.komisc.ru.
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Hmoeu 200a

TEMbl HAYYHO-UCCIIEAOBATENIbCKUX PABOT

44, (DYHAaMeHTa.ﬂbeIe OCHOBbI XUMUU

1. Ne 0413-2014-0001 Tema: «[louck HOBbIX pe-
aKUun N COBEPLUEHCTBOBAHME METOAOB MOyYe-
HUS NPUPOAHBIX U30MPEHOMAOB, NMOPGUPUHOB U
reTepoLMKIIMYECKNX COEQUHEHNI; HAaYYHblIE OCHO-
Bbl XMMUM N TEXHOMOrMM 3Konormyeckn 6esonac-
HOM KOMMMEKCHOW nepepaboTkM pacTUTENbHOro
CbIpbsi».

Pykosodumerib: un.-kopp. PAH, d.x.H. Ky4uH A.B.

2. Ne 0413-2014-0023 Tema: «CTpYKTypHbIE OCO-
GEHHOCTM CTPOEHUS pacTUTENbHbIX Makpomorie-
Kyn, ux TpaHcdopMaLmsi, B TOM YMCne KaTanuTu-
yeckasl, C Lesblo NonyyYeHnst MIHHOBAaLMOHHbIX Ma-
Tepuanos.

Pykoeodumernb: K.X.H. YoopamuHa E.B.

3. Ne 0413-2014-0024 Tema: «N3ydyeHne mexa-
HM3MOB CBOOOAHOpaAMKarnbHbIX PedoKC Mpouec-
COB CepaopraHN4eckux COeaWHEHWW U TeprneHo-
(HEHONOB MarHMTHO-PE30HAHCHBIMU U CNeKTparnb-
HbIMW MeTodamMm».

Pykoeodumernb: 0.x.H. Cadbikos P.A.

45. Hay4Hble OCHOBbI CO34aHUA HOBbLIX MaTe-
puanoB ¢ 3agaHHbIMW CBOWCTBAMU U (PYHK-
LMSAMU, B TOM YMCrie BbICOKOYUCTLIX M HaHO-
maTepuanos

4. Ne 0413-2014-0002 Tema: «PaspaboTka ¢pusu-
KO-XMMWYECKNX OCHOB U BbICOKOI(PEKTUBHBIX
METOAOB MOSYYEHUSS HOBbIX KOHCTPYKLMOHHBIX,
NonMdYHKLMOHAMNbHBIX KEpaMU4ecKunx, nonumep-
HbIX M KOMMO3WLMOHHBIX MaTepuarnos, BKI4as
HaHomaTepuanbl, Ha OCHOBE CUHTETMYECKOTO U
NPUMPOOHOI0 — MWHEPANbHOMO U PacTUTENbHOro
CbIpbs».

Pykoeodumenb: 0.x.H. Psbkoe HO.U., k.x.H. Kpu-
eowarnkuH l.B.

48. ®yHaameHTanbHble (U3UMKO-XUMUYECKUE
uccnenoBaHuss MexaHU3mMoB duanonoruye-
CKUX MNpoLEecCOB U co3haHMe Ha UX OCHOBe
c¢hapmMakonornyeckmx BelecTB U NeKapCTBEeH-
HbIX ¢hopM OnA nevYeHusa M NPouUNakTUKn co-
UManbHO 3HA4YMMbIX 3ab6oneBaHnmn

5. Ne 0413-2014-0025 Tema: «Pa3paboTka WMHHO-
BaLMOHHbLIX (PapMaKkonorMyeckux CcyocTaHuui 1
mMartepuanoB MeAMLMHCKOrO HasHa4YeHUs Ha OCHO-
BE€ KOMMOHEHTOB NPUPOAHOIO NMPOUCXOXAEHNS Ans
neyeHnst coumanbHO3HAYUMbIX 3aboneBaHnn».

Pykoeodumenn: 4n.-kopp. PAH, d.x.H. Ky4yuH A.B.
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BAXHEWLLME 3AKOHYEHHbIE PE3YNbTATbI 3A 2015 .

44, QyHOameHmarsbHble OCHO8bI XUMUU.

1. PaspaboTtaH nNOTEHUMOMETPUYECKMA MeToz
M3y4YeHUs reTeporeHHbIX peakuuin KUCNopPoaHbIX
coefiMHeHUN XJiopa — AMOKcuAa Xnopa, XJIo0pHo-
BaTUCTOW KUCIOTbI U FMMNOXJIOPUT-UOHA B YCIO-
BUSIX OKUCIUTENIbHO-BOCCTaHOBUTENbHbIX MNpe-
BpaLleHUA NMUrHOLeNsHoS103HbIX KOMMO3ULUNA.

B pesynbrate u3yyeHWs U3MEHEHWN penoke
noteHumana cucrtembl CIO,/CIO,” n pH pasbas-
NEHHbIX PacTBOPOB AMOKCMAA Xfopa MnokKasaHo,
YTO ero pasfnoxeHue B BOAE NpoTekaeT ¢ obpaso-
BaHWEM XJIOPHOBATUCTOM M COMSIHOW KUCNOT. Pe-
akuun amnokcuaa xmnopa ¢ OCTaTOYHbIM NUTHUHOM
cynbcaTHOM Lennono3bl B crabokucnon cpege
NpOTEKaloT B YCMOBUSIX OCHOBHOIO katanu3a, 06-
LM BMA KNHETUYECKOTO YpaBHEHUS MPU 3TOM: V=
Ko [CIO,][LI[OH]®. [poBHbIi nokasaTenb cTe-
neHn obycnoBreH CNOXHbIM XapakTepoM BO3Oen-
cTBus MoHoB H' 1 OH™ Ha CTPYKTYpbl OCTAaTOUHOrO
NUrHMHa M MHoroobpasveM nyTen XUMUYECKUX
peakuni guokcuaa xnopa ¢ akTMBHbIMU LieHTpamm
nUrHvHa.

UcnonHumenu: an.H.c., 0.x.H. JemuH B.A., acn.,
M.H.c. MyxpbieuH K.C., m.H.c. JlunuH U.B.
Jlabopamopusi xumuu pacmumersibHbIX MOIUMEPOS.

2. BnepBble ocyuiectBneHa ¢pyHKLUMoHanM3auumsa
NPUPOAHOro NPeHMNMPOBaHHOro MAPOKCUKCAH-
TOHa O-MaHrocTMHa C UCMOSIb30BaHWEM peakLuun
aMMHOMETUIMPOBaHUA U  C-anKunvpoBaHuA
(6eH3unupoBaHus) 4-6pomMmeTUn-2,6-auankun-
c¢heHONMamMm M nokasaHa BbICOKasA peakUUOHHaA
CNoCcoBHOCTL NonoxeHus C-4 MoneKynbl a-mMaH-
rocTMHa B OTMEYEHHbIX MpeBpaLLeHUsX.

[ns cnHTEe3anpoBaHHbIX COeANHEHN NPOBEAEH
CKPUHWHI GMOMNOrM4eckon akTMBHOCTM Ha Mogenmu
H,0,-uHayLIMpOBaHHOIO remMonmnsa apuTpoLUTOB n
nokasaHo, 4YTo BBeAeHne MOPEONMHOMETUNBHOIO
W NMNepPUANHOMETUIBHOIO hparMeHToB NpUBOAUT
K CHUXKEHMI0 TOKCUYHOCTU U YBENUYEHMIO MeMbpa-
HOMPOTEKTOPHOM aKTUBHOCTM LSS MOJTy4YEeHHbIX
aMMHOMETUIbHBIX MPOM3BOOHbIX B CPaBHEHUU C
NCXOAHbIM O-MaHTOCTUHOM.

Mogudmkaums mMonekynbl a-MaHrocTuHa B no-
noxervmn C-4 n uccnegoBaHme 3aKOHOMEPHOCTU
«CTPYKTYpa—aKkTMBHOCTb» Y MOJIYY4EHHbLIX MPOU3-

BOOHbIX NpeacTaBnAlT MHTEpeC C uenblo co3ga-
HNA HOBbIX NEPCNEeKTUBHbIX OMOaHTUOKCNOAHTOB.

UcnonHumernu: K.X.H., c.H.c. bypasenés E.B. (n1ab.
Op2aHU4YecKoeo CuHme3a U XUMUU [PUPOOHbIX
coeduHeHul MlHemumyma xumuu Komu HL YpO
PAH), k.6.H., c.H.c. LLlesyeHko O.I. (MHcmumym
6uonoauu Komu HL| YpO PAH).

3. PaspaboTtaH cTepeoceneKTUBHbIA CUHTE3 HO-
BbIX XUpanbHbIX UHAYKTOPOB — FUOAPOKCUTUO-
FIOB NMMHaHOBOW W KapaHOBOW CTPYKTyp U Ou-
cynb(pnaoB Ha X OCHOBE.

BaxHoe HanpaBneHue XMMuUM TeprneHoB — UX
MoAMMUKaLNS cepocoaepXallumMm peareHTamu ¢
Lenbio NonyvyeHus BbICOKOIPMEKTUBHBIX XUpanb-
HbIX MHOYKTOPOB, KOTOPbIE ABMASIOTCS KIHOYEBbIMU
CMHTOHaMN B acMMMETPUYECKOM CUHTE3e XU-
panbHbIX CyfbOKCUAOB, TUOCYTbUHATOB, CYfb-
(PMHUMUHOB, CYNbMUHAMWOOB U XUpanbHbIX Q-
pa3BETBIIEHHbIX aMWNHOB.

UcnonHumenu: acn., M.H.c. baHuHa O.A., K.X.H.,
H.c. Cydapukos [].B., K.X.H., ¢c.H.c. ®ponosa J1./1.
Jlabopamopusi opeaHU4ecKo20 cuHmesa u Xumuu
rPUPOOHbIX coOeOUHEHUU, Tabopamopusi XUMUU OKUC-
JIUMesibHbIX NPoUeccos.

4. BnepBble CUHTE3NPOBaHblI AUCYNbMUAbLI C
MOHOTepneHOBbLIMM U MOHOCaxapuaHbIiMu dpar-
MEHTaMM B pas3NN4YHbIX KOMGUHALMSAX.

OcyuwiecTBneH cnHTE3 AUCYnNbMMOOB Ha OCHO-
Be 6-TmoanmsonponunuaeHranakTonupaHosbl (a-
SH), 1-TnoguunsonponunuaeHgpykronmpaHosbl (b-
SH), HeomeHTaHTMona (A-SH), usobopHaHTMONa
(B-SH), yuc-muptaHtmona (C-SH), mupTteHTuona
(D-SH) n mpaHc-BepbeHtTnona (I-SH) metogom
OKUCIIEHUSI UX CMecen NoaoM. YCTaHOBIIEHO, YTO
OCHOBHbIMW MPOAYKTaMM OKUCIIEHUS] TEPNEHOBbIX
N YrmeBOAHbIX TWMOJIOB SABMSKTCH HECUMMETPUWY-
Hble gucynbguabl. Hanbonbliee mx KOnNnM4ecTtBo
obpasyeTcs npu OKUCNEHWM CMeCU AnaLeToH-
dpykTonnpaHo3Horo Tuona (b-SH) u nsobopHaH-
Tmona (B-SH) — go 90% ot obuero konvyecTsa
NPOAYKTOB, HauMeHbLLee B Criydae HeOMEeHTaH-
Trmona (A-SH) — 51%. CuMmeTpuYHbIe aucynbdu-
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Obl C TEPNEHOBbIMK 3amecTuTensamMu obpasytTcs
B KonuyectBax oT 7 o 41%, ¢ MoHOcaxapuHbl-
MUK oparmeHTamum (3) — oo 13%.
UcnonHumenu:. wm.H.c. [lecmosa C.B.,
M.H.c. Usamecmbes E.C.
Jlabopamopusi XuMuu OKUCIUMEsIbHbIX MPOUECCO8.

K.X.H.,

5. BnepBble CUHTE3MPOBaHbI CECKBUTEPMNEHO-
Bble Ccynb¢uabl ¢ KNOBaHOBOW U Kapuodun-
JIaHOBOW CTPYKTYypaMu TeprneHoBbIX hparmMeH-
TOB.

OCYLIJ,eCTBﬂeH CMHTE3 HOBbLIX CECKBUTEpPNEeHO-
BbIX CyJ'Ib(*)I/I,EI,OB Ha OCHOBE KapMOd)I/IJ'IJ'IeHOKCM,U,a
n 6eH3un- n mpem-6yTaHTmonos B YCIOBUAX KUC-
JIOTHOro KataJim3a C WUuCnosfib3oBaHUEM KUCIIOT

Jlbtonca (BF3'Et,O u ZnCl,) 1 docdopHOMONmnG-
OEHOBOW KMCNOTbI. [lonydeHbl cynbduabl ¢ pas-
NNYHBLIM CTPOEHUEM CeCKBUTEPNeHOoBbIX par-
MEHTOB, NpeobnagarLlLMM M3 KOTOPbIX SIBNSETCS
CTPYKTypa KnosaHa. YCTaHOBMEHO, YTO Mpenmy-
LLleCTBEHHO obpasyloTcs cynbduabl C KIOBAaHOBON
CTPYKTYpPOI TeprneHoBoro dparMeHTa npu ncnornb-
3oBaHuM ZnCl, B kayecTBe kaTanusatopa (BbIXo4
44-63%). [NpoBegeHO OKUCMEHUE MNONYYEHHbIX
CcynbnaoB OO COOTBETCTBYIOLWNX CYNb(UHNUIIL-
HbIX U CYNb(OHUMBbHBIX MOU3BOAHbIX.

UcnonHumenu: acri., M.H.c. [bipdbimosa FO.B., K.X.H.
Usmecmbes E.C.
Jlabopamopusi Xumuu OKUCIIUMEJIbHbIX MPOUECcCcos.

45. Hay4Hbie OCHO8bI C030aHUs HO8bIX Mamepuanos ¢ 3adaHHbIMU ceolicmeamu U hyHKUUSIMU, 8 MOM

yucrie 8bICOKoYuCcmsbIX U HaHOMamepuarsos.

6. MokazaHa BO3MOXHOCTb HamnpaBreHHOro
AunsanHa mopdonorum nosyvyaembix 4HacTuu
nyTeM BapbWpPOBaHUA COOTHOLUEHUS MOHOB
anromuHua m xenesa (lll) B ncxogHom pac-
TBOpe, NpuUpoAbl MpeKypcopa, a TaKke MC-
NonbL30oBaHUA NMOBEPXHOCTHO-aKTUBHOFO Be-
LecTBa.

BnepBble gnsa gaHHOM cCUCTEMbl B KadecTBe
NPeKypcopoB OblnM MCNOMb30BaHbl pasferibHble
N COBMECTHbIE r’Mapo30SiM COOTBETCTBYIOLLUX OK-
cupos. [MokasaHo, 4YTO rnapoTepmarbHas obpa-
B6oTka 30rnen Mo3sBonseT MNony4YUTb BbICOKOAMC-
nepcHble NPOAYKTbl C MOBbLIWEHHLIMW TEKCTYpP-
HbIMXW N COPBUMOHHBIMU XapaKTepuUcTUKammn Mo
OTHOLLEHWIO K TOKCMYHbIM coeguHeHusm Cr(VI).
OTMeYeHo, 4YTO KOMMO3ULMOHHBLIE MOPOLUKU NPO-
ABNSIOT GONbLUYIO COPBLIMOHHYIO EMKOCTb Mo
CpaBHEHWIO C OAHOMA3HbLIMN NPOAYKTaMMU.

UcnonHumenu: K.x.H., 3ase. nab. KpusowarkuH
l.B., acn., m.H.c. Muxatinoe B.W., K.x.H., H.Cc. Kpu-
esowarikuHa E.®.

Jlabopamopusi yribmpaducrnepcHbIX CUCMEM.

7. BnepBble MeTOAOM BaKyyMHOro kap6ocwu-
JINKOTEPMUNYECKOro BOCCTAHOBJIEHMA [WOK-
cmga TuTaHa cuHTesnpoBaHa MAX-cpasa
Ti,SiC; B BUgae o6bemMHomn asbil.

M3yyeHo obpasoBaHue TiySiCs; B BMae 00b-
eMHON pasbl NpU BbICOKOTEMMNEPATYPHOM BOC-
CTaHOBIEHMM OMOKCUAA TUTaHa B YCMNOBUSIX Ba-
KyymMa C MCNonb30BaHWMEM B KayecTBe BOCCTa-
HOBUTENSA Kapbuaa KpemHUs, NO3BOMSOLLEro
COBMECTUTb B pamKkax ogHoro uukna obpabotku
KapboTepMUYecKnin U CUNIMKOTEPMUYECKMIA NPO-
Leccbl. YCTaHOBMNEHO, YTO Ha nepBou CTaguu
BOCCTaHOBIeHUs obpasyetca TisSiC,, U3 KoTo-
poro B pes3ynbTaTte MOCTENEHHOW AeuHTepkans-
UMM aToOMOB KpeMHusa opmupyetca asa
T|4S|C3

UcnonHumenu:. K.X.H., Cc.H.c. WcmomuH [1.B.,
K.X.H., M.H.c. UcmomuHa E.WN., K.m.H., H.c. Ha-
OymkuH A.B., K.2.-M.H., Cc.H.c. [pacc B.O.
Jlabopamopusi KepaMu4ecko2o Mamepuariogede-
HUSI.

8. WU3yyeHbl ocobGeHHOCTM opmMupoBaHuUs
cnosa TisSi; npu BbICOKOTEMMNepaTypHOM CHU-
NUUMPOBAHMM TUTAHA B rasoBom aTtmoccpepe
SiO.

MpoBeaeHO CUNMMUMPOBaAHWE TOHKMX MIacTUH
n3 TutaHa mapku BT 1-0 B ra3oBoun atmocdepe
SiO npwu 1350°C. YcTaHOBNEHO, YTO B pesyrnbTa-
Te€ CUNMUMPOBAHMSA Ha MOBEPXHOCTW TUTAHOBOW
nnactTuHel opMUpyeTca MNOPUCTLIN CrOW, CO-
cTosAWmMN 13 Yactuy TisSis C HA3KUM COaepKaHu-
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eM kucnopoga. OQHOBPEMEHHO C 3TUM NPOUCXO-
OUT BHEOPEHME KMCMOopoAa B KPUCTaISIMYECKYHO
peLleTKy a-TuTaHa, NpUBOAsLLEee K 06pa3oBaHuUio
TBEepgoro pactBopa a-Ti(O,). TonwmHa cnos
TisSiz U KOHUEHTpaums KUCropoaa B peLUETKE O-
TUTaHa KOPPENUPYOT C UHTEHCMBHOCTBIO CUMKU-
unpoBaHus. [lonydeHHble [aHHble MO3BOMNSAOT
pekoMeHaoBaTb TUTaH mapku BT 1-0 B kayecTBe
3ppeKTUBHOrO, He obpasytowlero NOBOYHbIX ra-
3000pa3Hbix NpoaykToB nornotutensa SiO, npu
NPOBEAEHMN aHanNUTUYeCcKUx W nabopaTopHbIX
nccrnefoBaHum ¢ ydactmem SioO.

UcnonHumenu: K.X.H., c.H.c. WcmomuH T1.B.,
acn., m.H.c. bensiee U.M., K.x.H., M.H.c. icmo-
MuHa E.U., k.m.H., H.c. HadymkuH A.B.
Jlabopamopusi Kepamu4yeckoz20 Mamepuasiose-
OeHusl.

9. BnepBble ycTaHOBNeHa BbICOKasi WOHHas
NPoOBOAMMOCTb ANS XeriesocoaepXawmx Tu-
TaHaToB BuUcmyta Bi,TizFe,O,5 €O CTPYKTy-
pol TuMMa CrnoOMCTOro nepoBCKUTa npu t 2
450°C, obycnoBrneHHasi U3MEHEHUSIMU CTPYK-
Typbl B6nu3u dasosoro nepexopa. flons UoH-
HoM cocTaBnsawoLwen B Bi,Ti;sFe; ;0,715 AoCTH-
raet 0,35 npwm 700°C.

B kpuctannuyeckux CTpyKTypax Tuna crnou-
CTOro nepoBckuta BGRNOYHOE CTpoeHue U Jonu-
poBaHMe aTomMaMu MNepexofHbIX 3NEMEHTOB
BNUSIET Ha 3NEeKTPodU3Myeckme CBOMNCTBa, B Ya-
CTHOCTM, Ha TemnepaTtypy Hayana npoTekaHus
penakcaumoHHbIX NPOoLEeCCoB (Hanpumep, NosB-
NEHNs1 NOHHOW NMpoBOAMMOCTM). N3yyeHo Brnuvs-
HMEe 3aMmelleHVsi TUTaHa aToMaMu Xenesa Ha
CTpOEHue, TepPMUYECKY0 CTabunbHOCTb, aso-
Bble nepexofbl, 3NeKTpuyeckne u TpaHCMnopT-
Hble cBoncTBa BisTizFe,0105 CO CTPYKTYpOM
cnouctoro neposckuTa (B2ch, 0 < x £ 0,5, uuc-
1o cnoeB B nepoBckuTonogobHom 6noke m = 3;
Fmm2, 0,6 < x < 1,7, m = 4). Ha rpadukax noka-
3aHO MOHWXEHNE CTPYKTYpbl MEpPOBCKMTA C MO-
BbllLeHMeM TemnepaTtypbl. Hannumne dasoBoro
nepexona oOBbACHAET MOSIBNIEHNE WOHHOW Mpo-
BoamMMocTu npu t =2 600°C. Ons BisTiy sFe; 7011 15
[onst MOHHOM npoBoanmocTn coctasndet 0,35
npu 700°C.

UcnonHumenu: K.X.H., M.H.c. Koponesa M.C.,
K.X.H., 8.H.c. [Nutip U.B.

Jlabopamopusi Kepamuyeckoeo Mamepuarioge-
OeHus.

10. NMony4yeHbl ycTOWYMBLIE TMAPO3ONIM Ha
OCHOBE HaHOKpMUCTaNfM4YeCKUX Yactuu uen-
nrono3sbl (HU), cuHTe3npoBaHHbLIX KUCNOTHO-
KaTanuTu4eckon AeCTpPyKUUen C UCMOoNb30-
BaHUeM reTeponosiMcoeauHeHnNn.

YcTaHoBnNeHo, 4YTO BapbupoBaHMEM napa-
MeTpoB nuodmnusaumm rugposonen HL| (koH-
LeHTpaums 4yacTtuy, NpoAOMKUTENBHOCTbL Mpo-
uecca) 3agaetca Mopdonoruss matepuanos:
MuKponamennspHasa (wupuHa namenns 10-20
MKM, TonwmHa 0,2-0,5 MKM), MUKPOBOJIOKHU-
CTas UM HaHOBOMOKHMCTas (BOMOKHA HAHOMET-
poBoOro guameTpa ¢ anuHown ot 2,0 oo 5,0 Mkm).
lMony4yeHHble MaTepuansl NepcnekTUBHbI ANd
NPUMEHEHNA B KayecTBe MNNEHOK, MOKPbITUA W
HanonHuTenen, cpeacTtB [OOCTaBKU eKapcTs,
TEMMMAToB AMS NPOU3BOACTBA OKCUOHOW Kepa-
MUKU 1 TMOPUAHBLIX OpraHo-HeopraHuyeckux Ma-
Tepuanos 30Mb-refnb MeToaamu.

UcnonHumenu: K.x.H., 3ae. nab. YdopamuHa
E.B., K.X.H., H.c. Toprniorioe M.A.

Jlabopamopusi xumuu pacmumeribHbIX nosume-
pos.

11. Moka3aHo, 4YTO Goriee BbICOKasAs aHTUOK-
CyAAaHTHasi aKTMBHOCTb AUM3060pHUN3ame-
WEeHHbIX (PeHONOB MO CpaBHEHUIO C Tpagu-
LUMOHHbLIMU mpem-6yTun3samMeLeHHbIMK de-
HonamMu obycrnoBrneHa B OCHOBHOM OCObGeH-
HOCTAIMA NPOCTPAHCTBEHHOro 3KpaHUpoOBa-
HUA TMAPOKCUNBLHOW rpynnbl deHona u3o-
GOPHUNBLHLIMMK 3aMeCTUTENAMM.

Bonee BbicOKas aHTUOKCUAAHTHAs aKTUBHOCTb
2,6-anm3obopHun-4-meTundeHona no CpaBHEHUIO
C TPagUUMOHHBLIM aHTUOKCUOAHTOM 2,6-4u-mpem-
ByTun-4-metundperHonom obycrnosneHa B OCHOB-
HOM OCOBEHHOCTAMM NPOCTPAHCTBEHHOMO 3KpaHu-
poBaHWSA TMAPOKCUIBHOW rpynnbl peHona u3o-
BOpHMMBHBIMK 3amecTuTensiMu. BeiBog nomnyyeH B
pesynbTate uccrnenoBaHui metogomM JlMP cTpyk-
Typbl U CTabUNbLHOCTM psifa PEeHOKCUINBHBIX pagu-
Karnos, MOMyYEeHHbIX OKUCMEHWEM WM3000pHUN 3a-
MeLLeHHbIX doeHonoB; metogom AMP cnocobHo-
CTU K camoaccoumaLmmn 3Tnx peHomnoB B pacTBo-
pe; CpaBHUTENbHbIX pacyeToB MeTo4aMUu KBaHTO-
BOM XMMMWU NPOCTPAHCTBEHHbIX CTPYKTYp M3000p-
HUM- U mpem-6yTun 3amelleHHbIX (eHOoB 1
pacyeToB NepexoaHbIX COCTOSHUI peakuun oTpbl-
Ba H-aTtoma nepokcvpagukanom aTunbeHsona ot
4 eHonos: 2,6-anm3obopHUn-4-meTundeHona,
2,6-gu-mpem-6yTun-4-metundgeHona u ux MoHo-
3aMeLLEHHbIX N0 OPTO-NOMNOXeHWo aHanoros. Mo-
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NnyyYyeHHble pe3ynbTaTbl AEMOHCTPUPYIOT, YTO Bbl-
COKOe 3HayeHue KOHCTaHTbl cKopocTu k; B3aumo-
aencteusa  2,6-gumnsobopHun-4-metundeHona ¢
nepeknCHbIMM pagvkanamm no cpaBHeEHUo ¢ 2,6-
an-mpem-6yTun-4-metundgeHonomMm un, CooTBeTCT-
BEHHO, boree BbICOKas aHTMOKCWAAHTHAas aKTuB-
HOCTb 0BYCNoBMeHbl B OCHOBHOM OCOBGEHHOCTAMMU
NPOCTPaHCTBEHHOIO 3KPaHUPOBaHWUS MMOPOKCUIb-
HOWM rpynnbl oeHona U30B0pPHUNBHBIMU 3aMecTu-
TENAMu.

UcnonHumenu: d.x.H., 3as. nab. Cadbikog P.A.,
acri., M.H.c. CapuHa I []., K.x.H., H.c. Ky3usaHos
U.M., K.¢b-M.H., c.H.c. Cmonbinko A.JI.
Jlabopamopusi  hbu3uKO-XxuMu4eckux mMemoQoos
uccredosaHus.

46. QU3UKO-XUMUYECKUE OCHOBbI payuoHasibHO20 npupoOoosib308aHUsT U OXpaHbl OKpyxatouwiel cpedbl
Ha 6a3e npuHUUNo8 «3e1eHol XUMUU» U 8bICOKOIGOGhEKMUBHbLIX Kamaslumu4ecKux CUCmeM.

12. MNMpoBepeHbl cucTemMaTtuyeckue uccneno-
BaHUA MO BbIAENEHUI0, aHanu3y AMHaMUKMU Ha-
KOMJIEHUSA N XapaKTepy U3MeHeHUs MOHocaxa-
pUAHOro coctaBa MEKTUHOBBLIX W rasiakTaHco-
AepXawmx nonucaxapuaoB, a TakkKe CBA3YHO-
WMX rNMKaHOB gpeBecHOW 3eneHu enu Picea
abies.

MonyyeHHble OaHHbIE BaXkHbl MPU OLIEHKE Ka-
YyecTBa M OnpedeneHnuy CPOKOB 3aroTOBKW Ope-
BECHOW 3€erneHu env 1 MoryT GbiTb MOSOXeHbl B
OCHOBY paspaboTKM HOBbIX TEXHOMOMMIN KOMMMEK-

CHOro UCMonb30BaHUSA AaHHOro cbipbd. Bnepsble
B CTPYKTYpe MEKTUHOB enu obHapyXeHbl OCTaTKu
TepMuHanbHon [B-L-apabuHodypaHosbl, paHee
obHapyxeHHble B nonucaxapvgax nuxTbl cubup-
CKOWM N COCHbl NagaHHOW, BO3MOXHO SBNSAOLLMECS
OTNINYMTENBHOW OCOBEHHOCTBIO MoNMcaxapvaos
XBOWHbIX pacTeHU.

UUcnonHumenu: K.x.H., H.c. Makapoea E.H., M.H.c.
Llaxmamos E.T".
Jlabopamopusi xumuu pacmumersibHbIX MOUMepOs.
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BAXHEWLLME 3AKOHYEHHbLIE MHHOBALIMOHHbIE PASPABOTKU

44, QyHOameHmarsibHble OCHO8bI XUMUU.

1. PaspabotaHa «Metoguka u3mepeHun mac-
COBOW KOHLEHTpaLMM KaTUOHOB TUTaHa B Npo-
6ax nNpupogHOW, NUTbLEBOW, CTOYHOMWN, TEXHU-
Yyeckon BOAbl KONOPUMETPUYECKUM MEeTOAOM»
(Ne 88-17645-003-2015), pernamMeHTUpyroLas
aHanu3 coaepXaHUA KaTMOHOB TUTaHa B BO-
Aax, npowepwux OYMCTKY TUTAHOBbLIM Koary-
NAHTOM, SBMSIOWMMCSH UHHOBALUMOHHBIM KOMMeEp-
yeckum npogyktom 3A0 «CUTTEK». Metop on-
pedeneHns OCHOBaH Ha (YOTOKONOpUMETpUYec-
KOM M3MEpEeHMN WHTEHCUBHOCTU OKpaLUMBaHWS
pacTBopa KOMMEKCHOro coefuHenusa tutana (1V)
C XpOMOTpONoBoOKM kucnoton npu pH=3-5. dnana-
30H U3MepPEeHNA MaCCOBOW KOHLEHTpauun TuTaHa
(IV) B aHanuaunpyembix npobax sogbl ot 0,05 go
0,5 Mr/,u,M3. MeTtoguka atTtectoBaHa B LleHTpe meT-
ponorum u ceptudumkauum «CEPTUMET» AXY
Ypansckoro otaenexust PAH (Cenaetenscteo Ne 88-
17645-003-RA.RU.310657-2015 ot 09.06.2015 r.) 1
3aHeceHa B Peectp Metoamk Poccum (peructpa-
LMOHHBIA KOO MeToaukum wusamepeHmn OP.1.31.
2015.21130).

Aemopsbl: K.X.H., C.H.c. ®pornosa C.B., M.H.c. Kye-
wuHosa J1.A.
Jlabopamopus xumuu pacmumersibHbIX MO/IUMepO8.

2. PaspabotaHa «Metogmka u3MepeHUn Co-
AepXaHUsi NONUMPEHONOB B CyMMe 3JKCTpak-
TUBHbIX BelEeCTB MUXTbl METOAOM BbICOKO-
3¢ chbeKTUBHOM XKXNOKOCTHOWN XpomaTorpacum».

MeTognka atTtectoBaHa B LleHTpe meTposnorum
n ceptucukaumm «CEPTUMET» YpO PAH (ceuge-
TenbcTBo Ne 88-17645-87-2014 ot 31.10.2014 r.).

[aHHas meToauKka aHanu3a pacTUTenbHbIX MOo-
nunpeHonos metogoM B3XKX nossonsiet B ogHOM

3KCMeprMeHTe UaeHTMULMPOBATL N oNpeaensTb
KONMMYeCTBEHHbIE COOTHOLUEHMS MOSIMMPEHONOB C
pasHbIM YMCOM M30MNPeHOoBbIX rpynn. MNMpeumylue-
CTBaMu NpeanoXeHHOW MeTOOUKM aHanv3a sABrs-
loTCa Hebonblloe BpeMsi aHanu3a, BO3MOXHOCTb
aHanuMsa He Tonbko ANUHHBIX (20 n Gonee wm3o-
NMPEHOBbLIX 3BEHbLEB), HO W [OOBOSIBHO KOPOTKUX
npeHonoB (5—7 n3onpeHoBbIX 3BeHbeB). Konuue-
CTBEHHOEe ornpeaeneHne npeanoXeHo pacCHUTbI-
BaTb He MO MakCcMMarnbHOMY MWKy, a MO Cymme
nrnowagen Bcex NMKoB, OTHOCSALLMXCH K nonvnpe-
HormaM. JTO Jano BO3MOXHOCTb HE TONbKO Kaye-
CTBEHHO, HO U KONMYECTBEHHO OLEHUBaTb COAep-
)KaHue NonunpeHoMaoB B pacTUTENbHbIX W fekap-
CTBEHHbIX npenapaTtax. Kpome TOro, metopuka
OTNMYaeTCa CYLEeCTBEHHO MeHee TpyaoeMKowm
npo6onoaroToBKOWN.

Bce mn3BecTHble METOAMKM aHanusa nonunpe-
HonoB meTogom B3XX gaensaioTca usbupaTens-
HbIMWU U Kaxgasd u3 HWX npegHa3HayeHa TONbKO
ans o6pasuoB ¢ onpedeneHHbIM YMCIIOM u3onpe-
HOBBIX rpynm.

MonunpeHonbl 1 Ux 2,3-guruaponpoun3BogHble
(Bonuxonbl), 0OHapYXEHHblE BO MHOIMMX pacTeHu-
AX U XKUBbIX OpraHnamMax, ¢ cogepxaHMem B HeKo-
TOPbIX U3 HUX 00 2%, NPOSIBNSOT BbICOKYK U pas-
HOOBpa3Hyo PU3NONOrMYECKYI0 aKTUBHOCTb.

Aemopbl. K.X.H., C.H.c. XypwkalHeH T.B., K.X.H.,
H.c. [Nlamoe C.A., eHameHkosa J1.A., Kydepko C.I".
Jlabopamopusi ¢hu3uKo-xumu4eckKux memooos uc-
cnedosaHusi, nabopamopusi op2aHU4eCcKoeo CUH-
me3a U Xumuu fnpupolHbIX coeduHeHul WHcmu-
myma xumuu Komu HL| YpO PAH.

Llenmp memponoeauu u cepmucpukayuu «CEPTU-
MET» Ypanbcko2o omdeneHusi PAH.
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JIpoeKinbl, NPOZPAMMbL, 2PAHMbL

CBEOEHUA O PABOTAX, BbINMOJIHEHHbLIX B PAMKAX
«NMPOMPAMMbI ®YHOAMEHTANbHbIX HAYYHbIX UCCNEQOBAHUA TOCYAAPCTBEHHbIX
AKAOEMUWU HAYK HA 2013-2020 rofbl»

lpoekmbi KomnnekcHolU npo2paMMbi
YpO PAH

1. MpoekT 15-6-3-6 «CUHTE3 HOBbLIX MMOPUOHBIX
aHTMOKCUAAHTOB Ha OCHOBE TEPNEHO(EHONOB.
Pykoeodumernb: 0.x.H. Hykuyesa U.10.

CvHTE3MpOBaHbl HOBbIE  MOPOKCMOEH3MINbeHo-
nel:  2,4-gn-mpem-6ytun-6-{2-ruapokcu-5-metun-3-
(1,7,7-TpMeTUNoMNLMKO[2.2. 1]renT-aK30-2-n)oeH-
sunjceHon u 2,6-gu-mpem-6yTun-4-{2-rmapokcu-5-
meTun-3-(1,7,7-TpuMeTunonumnkIof2.2. 1)rent-ak3o-2-
un)beHaun}deron. MapokcmbeHsundeHonsl npega-
CTaBNSOT MHTEPEC ANS AanbHEWLero u3ydyeHus mx
aHTMOKCMAAHTHbBIX CBOMCTB. BbIXoAbl NPOAYKTOB CO-
ctaBunm 53 n 59% cooTBeTcTBEHHO. [MponssoaHoe
C 2,6-gu-mpem-6yTunbHbIMIU TpynnamMmn Takke no-
Ny4eHo C BbIXOAOM 78% ucxoas ns 2-n3obopHun-4-
mMeTundgeHona u 4-6pomomeTun-2,6-gu-mpem-6y-
TundeHona. CTpoeHne n COCTaB CUMHTE3NPOBaH-
HbIX COeAVMHEHUN MOATBEPXKOEHbI CMEKTparbHbIMU
OaHHBIMN 1 3NEMEHTHbIM aHanm3oMm.

2. Mpoekt 15-5-3-12 «CunHTE3 MaKpOreTepoLmK-
NNYECKUX CoeMHEHU Ha OCHOBe Xxnopodunna a
W OLEHKa MX NPOTUBOONYXONEBON aKTUBHOCTU».
Pykoeodumernb: 0.x.H. benbix [.B.

CuvHTe3MpoBaH psa HOBbIX MOPMPUHATOB ne-
pexofHbIX MeTannoB Ha OCHOBE MPOW3BOAHLIX
xnopodunna a n nsydeHa ux oToHesaBUcCUMasd
LMTOTOKCUYECKas aKTUBHOCTb MO OTHOLLUEHWUO K
knetkam Hela. BbiBneHO BnusHWE npupoabl
LEeHTpanbHOro atomMa W CTPOEHUs nuraHga Ha
TEMHOBYIK TOKCWMYHOCTb NOPUPMHATOB Ha OCHO-
Be MpomM3BOAHbLIX xnopodunna a. lNokasaHo, 4To
BHeZlpeHMe KaTUOHa LUUHKa NpMBOAUT K pPe3KoMy
YCUIEHUIO TOKCUYHOCTU COEANHEHUN, B TO BpeMS
Kak BHeOpEeHUe KaTUOHOB HMKeNs U meau B 6onb-
LUMHCTBE Cry4YaeB CHWxaeT TOKcudHocTb. Cpeam
nUccneaoBaHHbIX COeOUHEHWUN BbISIBIIEHbI NOTEH-
LunansHble NpoTMBOOMYXOrieBble TEMHOBbLIE LUTO-
TOKCUKAHTbI.

3. MpoekT 15-15-34-68 «MHHOBaLMOHHasA buoTex-
Homnorms nepepaboTkn OPEBECHOW 3efeHN XBOW-
HbIX MOPOA ANSA OPraHMYeckoro CerbCKoro u nec-
HOro XO35IMCTBa».

Pykosodumernb: 0.x.H. KyquH A.B.

Ha ocHOBe aMynbCMOHHBIX 3KCTPAKTOB Hapa-
6oTaHbl kopMoBas AobaBka Onis XMBOTHBIX «Bap-
Ba», Npenapatbl Ans pacteHun «Bapea» u «Bap-
Ba-eNb», U NPOBEAEHbI UCTbITAHMS.

lMpumeHeHne Xuakow KopmoBoM  OobaBku
«BapBa» B paunoHax nopocsaT NoBbILLIAET COXpaH-
HOCTb MOronoBbs, a Takke CnocobCTByeT POCTY U
pasBMTUIO MOMOAHSIKA, O YeM CBUAETENbCTBYIOT
Bonee BbICOKME CpeaHECYTOYHbIE MPUPOCTLI B Te-
YeHue BCero nepuoaa gopawmsaHus. 3a cyeT uc-
Monb30BaHWs B KOPMIIEHWM CBUHEW 3JKCTpaKTa
MUXTbl HOPManuayTcss OBMeHHble Mpouecchl B
opraHmame, NoBbILWAKTCA CTPECCOYCTONYNBOCTL U
PE3UCTEHTHOCTb XUBOTHbIX.

YCTaHOBNEHO CTMMynNupylolee BrvsiHWE npe-
napatoB «Bapea-enb» 1 «BapBa» Ha TeMnbl Npo-
pacTaHus 1 pasBUTUSA CEMSIH U CEesHLEB COCHbI U
enn. OTMeYeHo 3aMeTHOe MONOXWUTENbHOE BO3-
JencTBMe cMecu npenapaTtoB Ha 3JHEPruo Mnpo-
pacTaHust CEMSIH COCHbl U B MEHbLLEN Mepe — Ha
cemMeHa enu. M3 cpaBHMBaeMbIX BUOOB pacTeHUN
Hanbonbwnn 3cpdekT OT NpMMEHeHUs npenapa-
TOB OTMEYEH Ha CeMeHax M cesHuax COCHbl. Ha
BCXOXeCTb ceMsH 000uX BMAOB pacTeHUn n Tem-
Mbl X POCTa Takke 3HAYUTENbHOE BIUSHME OKa-
3ana cmecb UCNbITyeMblxX npenapaTos. [penapat
«BapBa» okasblBaeT NOMNoXutensHoe BAusiHUE Ha
BbIXOZ M3 CTpecca CesiHUEeB env eBpOnenckon, B
TO BpeMsl Kak Ansl COCHbl 3TOr0 He YCTaHOBMNEHO.
«BapBa» 1 cmecb npenapaToB OKa3anu 3ameTHoe
CTUMYNMpYyoLLEee BMMSHWE Ha Temnbl hOpMUpPO-
BaHWUsI MOYEK COCHbI, B TO BpPEMs Kak Oonsd enuv Ta-
KOro BNUSIHNSI 0OHapY>XEHO He OblINo.

4. MpoekTt Ne 15-21-3-11 «HanpaBneHHas Xxumu-
Yyeckas TpaHcdopmauusa Guomakpomornekyn ¢ Le-
NblO0 CO34aHNst KOMMO3ULMOHHBIX MaTepuanoB C
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WHKOPMOPUPOBaHHbLIMW YNbTPaAMCNEePCHbIMU Yac-
TMLAMU».
Pykosodumerib: K.x.H. YoopamuHa E.B.

BblaeneHbl nonucaxapugHble KOMMSEKCbl WU
MHAMBUAYanbHble Monucaxapuabl M3 pacTUTenb-
HOro Cblpbsi pasnuyHoro 6oTaHM4yecKoro npouc-
xoxaeHus. [ins aToro npoBefeHa OLeHKa KayecT-
BEHHOrO M KONMWYECTBEHHOIO COCTaBa uccreaye-
MOW pacTUTENbHOM Ouomacchl M ee nonucaxa-
pugHon 4Yactu. ONTMMM3MPOBaH Mpouecc Bblge-
neHns nonMcaxapugHbix KOMMIIEKCOB M3 TpaBsHW-
CTOrO CbIpbSl — COMOMbI PXW U pasHoTpasbs. [Mo-
nucaxapuaHble KOMMMEKChbl, COCTOSLWME N3 FOMO-
W reTepononucaxapvaos, BblgeNeHbl B BUOE TeX-
HUYECKOW Lenmnionosbl B BOFMIOKHUCTOW M MOPOLU-
KOBOW (popme. YCTaHOBMNEHO, YTO BapbMpoBaHue
napameTpoB TEXHONOrnyecknx obpaboTok no3eo-
nsieT perynupoBaTb KOMMYECTBEHHLIN COCTaB U
CTeneHb YUCTOTbI MONy4YaeMblX MonmcaxapuaHbix
KOMIMJIEKCOB.

BblaeneHbl NEKTUHOBLIE BELLECTBA, ranakTaH-
cojepxallme nonucaxapuibl U CBA3yOLLUME [NU-
KaHbl M3 OpeBecHOW 3ereHn enuv uU Haa3emMHOou
yacTn 6opuiemka COCHOBCKOrO Mo ONTUMMU3MPO-
BaHHOM METOAMKEe, 3aKoyalLWenca B nocreno-
BaTeNbHON 06paboTke Cbipbs NPWU BapbUpPOBaHUM
AKCTpareHToB W ycrnoBun. lMonyyeHbl AaHHble O
CE30HHbIX U3MEHEHUsIX cocTaBa U coaepKaHus
nonucaxapuaoB OpPEeBECHON 3eNneHn enu u ycra-
HOBMEH OMTMMarbHbIN Nepnoa BpemeHn ee cbopa
ONs BblAeneHns onpeaeneHHbIX KnaccoB nonmca-
XapuaoB, a WMMEHHO MNEKTUHOB — CeHTAbpb-ae-
Kabpb, CBA3YIOLLMX FMUKAHOB Kriacca rMioKYypPOHOK-
CUNaHoOB — 3UMHe-BeceHHun nepuon. MsyueH xa-
pakTep M3MEHEeHWs BbIXO4a M MOHOCaxapuaHoro
cocTaBa MEKTUHOBbLIX MonMcaxapuioB U CBA3YHO-
LUMX TFIMKAHOB, BblAENEeHHbIX U3 BopLLeBMKa B 3a-
BUCUMOCTM OT YCIOBWUWA 3KCTpakuuun. NaeHtudum-
Kaunsi MOHOCaxapuaHoro coctaBa BblAeMNeHHbIX
hbpakuun No3BonmMna YCTAaHOBUTL [NaBHbIE KOM-
MOHEHTbl UX YINEBOAHbIX Lienen, Ha OCHOBAaHWM
KOTOpbIX Monucaxapvabl OTHECEHbI K OnpeaeneH-
HbIM kraccam. [lokasaHo, 4YTo rmaBHbIMK Nonuca-
Xapugamu, BblAENEeHHbIMW U3 HaA3eMHOW 4acTu
bopuieBrnka COCHOBCKOIO, SBMSIOTCSA MEKTMHOBLIE
nonucaxapuabl, aKCTparmpyemble okcanaTtom am-
MOHMUSI.

KucnoTtHo-kaTanutnieckon TpaHcdopmauunen
LennonosocoaepXallmx mMatepuanoB TeTpaxro-
pYOOM TUTaHa B rekcaHe MoslydeHbl MOPOLLKOBbLIE
NpPoAYyKTbl C pa3mepamun Yyactuy 52+55 Mkm, ¢ mo-

ONdULMPOBaHHONM yribTpagnMcnepcHbIMMU YacTuua-
MU TUTaHa NOBEPXHOCTHIO.

MonyyeHa ynbTpagucnepcHasi Lenmnno3a B
OpraHM4yeckon K1cnoTe B MPUCYTCTBUM KaTanuTtu-
Yecknx konmyects pocopHOBONbHPaAMOBON KK-
CNnoTbl U okUcnuTens, cnocobHasi obpa3oBbiBaTb
yCTOM4umMBbIA rnapo3onb. [1poBeaeHo mccnenosa-
HWe rMapo30ns ynbTpagMcnepcHoOn Lenmnonossbl.

5. MpoekT 15-9-3-60 «MeTannokcugHble Katanu-
TUYECKN aKTMBHbIE MaTepuarnbl C nepapxm4eckomn
NOPUCTON CTPYKTYPOW».

Pykosodumerb: K.X.H. KpusowarikuH I1.B.

Mony4yeHbl ycTOMuYMBbBIE 30MM FMAPOKCMAA HU-
Kens u mMeam, HaHeCeHbl Ha NOBEPXHOCTb MOpMUC-
TON KepaMuKM KOpaMepuToBoro cocrasa. [ns Ha-
HeceHnss N 3akpenneHusa npeallecTBEHHUKOB Ka-
TanusaTtopa 6binM BblGpaHbl TpU OCHOBHbLIX NOA-
X0[a: HaHeCceHue BA3KOW AUCMEPCUMU Ha MOPUCTYIO
NOAOMIOXKY; NpeaBapuUTenbHOEe HaHEeCEHUE Cros Mo-
nvmMepa u ganbHenwee HaHeceHne Cros npeale-
CTBEHHVKOB KaTanusatopa; MOBEPXHOCTHbIN camo-
pacnpocTpaHsaLwmics TepmMocuHTe3. [lokasaHo,
4YTO nocrne Tepmuyeckon obpaboTkn Ha NOBEPXHO-
CTW KepaMukm obpasyeTcs paBHOMEpPHbLIN CrON U3
HaHOpPa3MepHbIX YaCTuL, OKCUAOB HUKENS U Meaun.

6. MpoekT 15-6-3-42 «PU3NKO-XUMMNYECKNE OCHO-
Bbl CO30aHWS NIMCTOBbLIX KOMMO3MLUOHHBIX MaTe-
pvranoB ¢ kepamuyeckon matpuuen TizSiC, 13 He-
MOPOLLKOBbIX CITOEBbIX KOMMO3WL M.
Pykosodumerb: K.X.H. MicmomuH [1.B.

MpoBegoeHa oTpaboTka TEXHOMOrMM M3roTOB-
neHnst crioesbix komnosuumi Ti — SiC meToaoM
MOCNONHOW 3anuBKWU LUMMKepa, OLeHKa KpuTude-
CKOM TOMWWHbI TUTaHOBbIX nucTtoB npu CBC-
KOMNaKTUPOBaHUN cnoeBbix komno3unuuin Ti—SiC.
BbigBrneH addekT 4YacTUYHOro BbITEKAHUS TU-
TAHOBOrO pacniiaBa U3 MHOrOCITIOMHOroO naketa B
xoge CBC-koMnakTupoBaHusi, OOYCMOBMEHHbIN
HU3KOW CKOPOCTbIO WHUMbTPaUMM pacnnaBa B
nopuctyto npecopmy SiC. [MpeanoxeH cnocob
yBenuyeHns rmyobuHbl MPOHUKHOBEHUSA TUTAHOBOIO
pacnnaea B SiC-npedopmMy 3a CHET ONTUMM3aL MU
XUMUYECKMX MPOLLECCOB, MNpOTEKalLWmUX Ha cTa-
ann, npewecteyouen pexmumy CBC. B yacTHo-
CTW, NyTEM BapbUPOBaHMS CKOPOCTM Harpesa pe-
aKUMOHHbBIX KOMMO3ULUWMWA npeanaraeTcd  ynpas-
NSATb CKOPOCTbIO 0Opas3oBaHMs NPOMEXYTOYHOrO
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npoaykra TisSiz, cnocobcTBytowero 6biCTpomy
HacbILLEHMIO TUTAHOBOTO pacnnaBa KPEMHUEM.

7. MpoekT 15-11-3-37 «HoBble KONMMONOHO-XMMU-
YecKkne CMCTEMbl U COBEepLLUEHCTBOBAHME MpOLEeCc-
coB rnybokoro oboralleHuns KBapL-pyTnnoBoro Tu-
TaHOOKCUOHOTO CbIpbsi».

Pykoeodumernb: K.x.H. CumHukos [1.A.

M3yyeHbl OCHOBHbIE (hakTopbl, onpegenstouime
3 PeKTUBHOCTE OIOTALMOHHOIO pasgeneHnst Kom-
MOHEHTOB KBapL-PYTUMOBbIX KOMMO3WUUA — JWC-
NEepPCHOCTb YacTuL, OYHKLUMOHaNbHbIA cocTas ¢orio-
TopeareHTOB, Temnepatypa n pH cpegbl. Ocyuue-
CTBIEHbI NMOUCK N BbIBOP XMMUYECKUX COEQUHEHUI
C 3aflaHHbIMU CTPOEHMEM N CBOWCTBaMU, a Takke
X KOMBMHaumi B KayecTBe (PNOTALMOHHBLIX pea-
reHToB Ansg oboraTutensHon nepepaboTkM MUHe-
panbHbIX KOMMNo3uumi. [NpoBeaeHbl 3KCNeprMeEH-
TanbHasa npoBepka N obocHoBaHMe 3hHEKTUBHO-
CTM HOBbIX (PNIOTALMOHHO-AKTUBHBIX XUMUYECKMX
COeAVHEHMI B KavecTBe peareHToB (cobupaTte-
new) npu cnotaumMm TMTAaHOKCUAOHbLIX pyA4.

8. Mpoekt 15-15-3-71 «PaspaboTtka duranko-
XUMUYECKNX OCHOB TEXHOMOMMU rMOPUOHbLIX 3MOK-
CUMONUMEPHBIX KOMMO3ULMOHHbLIX HaHoMaTepua-
NOB C NOBbIWEHHLIMU TPUOONMOrMYECKMMIN N NPOY-
HOCTHbIMW XapakTepuctukammn ans KpamnHero Ce-
BEpa».

Pykosodumerib: 0.x.H. Psibkos FO./.

lMpoBegeHoO uccrnegoBaHUE XMMUYECKOrO B3a-
UMOOENCTBUS MexXay PeHUnrnuumMannosbliM adu-
pom (PI3) N NOBEPXHOCTHO aKTUBHbLIMU LEHTpa-
MU (KUCNOTHBIMA U OCHOBHbIMU JIBHOUCOBCKUMU
LeHTpaMu) 1 rmapoKCUnbHbIMU rpynnamMm OKCUA0B
(okcuabl antoMUHKUA, KPEMHUS, TUTaHa, Xenesa u
Op.) mMeTogamy NOTEHLMOMETPUYECKOrO TUTPOBa-
Huga, WK-Oypbe-cnektpockonuu, OCK. YctaHos-
NeHo, YTO AN OKCuAOB, TOYKa HyNeBOro 3apsga
NOBEPXHOCTU KOTOpPbIX (pPHpzc)Z 8, BO3SMOXHO He-
NMOCPEeACTBEHHO XMMUWYECKOe B3anMOAENCTBUE
3MOKCUAHBIX TPYMNM C OCHOBHbIMU JIbIOMCOBCKUMMU
LEeHTpamu, HaxoAdsLMMWUCH Ha MOBEPXHOCTU OK-
CMOoOB MO MexaHw3Mmy romononumepusauuu. Ons
okenaos ¢ (pHpzc)< 8 Ha noBepxHOCTU npeobna-
[aloT anekTpocTaTu4eckMe B3aumMoaencTeus, 6e3
obpasoBaHMa MeX(dasHbIX XUMUYECKUX CBHA3EN.
M3yyeHa knHeTUKa npoueccoB, NPOTEKaLNX Ha
rpaHuue pasgena gucnepcHas dasa / nonumep-
Hasi maTpuua, B 3aBUCMMOCTM OT MpMpoabl U KO-
nnyecTBa aKTMBHbIX (PYHKUMOHanbHbIX rpynn. B

AanbHelweM nnaHupyeTcd MpoBECTM uMccneao-
BaHWsl, HaNpaBneHHble Ha co3AaHne Hay4YHOW KOH-
uenumu BbibOpa cocTaBa MOSIMMEPHOIO KOMMO3u-
LUMOHHOrO Martepuwana (onuromep, OTBepAuTenb,
BbICOKOAUCNEPCHbIN  MOAMDULMNPYIOLLUIA  KOMMO-
HEHT) Ans opMMpoBaHNSA U3HOCOCTONKUX TeMnmno-
W TMAPONUTUYECKN CTOMKUX OpraHo-HeopraHuyec-
KMX KOMMO3WULMOHHBLIX MatepuanoB C 3afaHHbIMU
TepMOMEXaHNYeCKUMM CBOWCTBaMWU ANsi SKCTpe-
MasnbHbIX KMTMMaTUYECKMNX YCITOBMI 3KCMNyaTauuu.

9. MpoekTt 15-21-3-16 «O-, S-, N-Npoun3BoaHbIe
MOHOTEPMNEHONAO0B: aCUMMETPUYECKUIA CUHTE3 U
ononornyeckast akTUBHOCTb>.

Pykoeodumenb: d.x.H. Pybyoea C.A.

CuHTesmpoBaHbl UCXOAHblIE BGUYHKLMOHAMb-
Hble MOHOTeprneHouabl. B kayecTBe nepBUYHBLIX
WCTOYHMKOB XMPANbHOCTU UCMOMb30BaHbl LUMPOKO
pacnpocTpaHeHHble N OOCTYMHbIE MOHOTEPMNEHON-
apl — anbda- 1 63TTa-NUHEHbI, 3-KapeH, KoTopble
npeeBpaLlleHbl B O6U@YHKUMOHANBbHBIE KUCIOPOA-
cogepXxawme w ranoreHnpounssogHblie. CUHTE3u-
pOBaHbl TMOJIbl MMHAHOBOW CTPYKTYpbI. [onyyeHbl
CYMMETPUYHbIE MOHOTEPNEHOBbIE AUCYNbMUAbI,
THoncynbgoHaTbl, TMONCYMbMUHATLI, CynbdOKUC-
noTbl B pe3ynbTaTe OKUCINUTENbHbIX NpeBpaLle-
HAA C MUCNOMb30BaHWEM axuparbHbIX OKUCAUTE-
nen n xupanbHbIX Katanutuyecknx cuctem. CuH-
Te31poBaHbl HECMMMETPUYHbIE MOHOTEPMNEHOBLIE
aucynbduabl, cogepxawue yrieBoAHbl dopar-
MEHT.

MpoekTbl POOU
1. AHMunaTmuBHbIE

1.1. Mpoekt 14-03-01061-a «XnopuHbl C par-
MEHTaMMn ONUrO3TUNEHTNINKONEN Ha OCHOBE XI1O-
podunna a: CMHTE3 N OLEeHKa NPOTUBOOMYyXone-
BOW aKTUBHOCTW».

Pykosodumerb: K.x.H. XyOsieea U.C.

CuHTesmpoBaH psg HOBbIX  aMPUPUIBHBLIX
XNOPUHOB C oparMeHTamMmu ONUro3TUINEHTNIMKONEN
(O3l B KayecTBe NONAPHOM YacTu, OTMAMYal0-
LMecsa ASIMHON ONIUITOSTUNEHTTIMKONBHON LIeNoYKu
(2—-6 3BeHbeB), NONOXEHWeM MonsipHoOro dpar-
MEeHTa B MakpoLUMKre 1 CTpOeHMeM MaKpOLMKMU-
YecKkom YacTu, a Takke psg PopOMHOBBLIX M XITO-
PUHOBLIX NPOM3BOAHLIX Xropodunna a ¢ ABYyMS
dparMeHTamun onuroaTuneHrnukonen. CnHTesnpo-
BaHbl LMHKOBbIE, MEOHbIE N HUKENEeBblE KOMMIIEK-
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Cbl NPOM3BOAHbLIX XNopodunna a ¢ pparmeHTamu
ONUrO3TUMEHININKONEN Ha nepudepum XopUHO-
BOro MakpoLMKMa, a Takke psg MOHO- M ABaxAbl
aMUHOMETMUITMPOBAHHbLIX XIIOPVMHOB C parMeHTa-
MU ONUrodTUNEeHrnukonen. N3yyeHa coToHesaBu-
cnMas UMTOTOKCMYEecKasd akTUMBHOCTb CUHTE3UPO-
BaHHbIX COEAMHEHMI MO OTHOLUEHWU0 K KneTkam
HelLa. Cpean uccnegoBaHHbIX NMOPGUPUHOB Bbl-
SIBfeHbl  MOTeHuuanbHble  NPOTUBOOMYXOMNeBble
TEMHOBbIE LMTOTOKCMKaHTbI. [lokasaHo, 4TO BHe-
OpeHne KaTMoHa uMHKa MPUBOAMT K pPe3KOMY YCu-
NEHNI0 TOKCUYHOCTU COEOMHEHUN, B TO BPEMS Kak
BHEeJpeHVE KaTMOHOB Meaun B OONMbLUMHCTBE Chy-
YaeB CHWMXaeT TOKCMYHOCTb. [lony4yeHHble nop-
dUpUHaTLl LMHKA NEepPCneKkTUBHbI C TOYKU 3peHUs
JanbHenwnx nccneaoBaHUn B kKayectse NPOTMBO-
OnyxorneBbIX LMTOCTaTUKOB. [loka3aHo, 4TO BHen-
peHve dparmeHta O3 B HEKOTOpbIX CryyYyasx
NPUBOAUT K 3aMETHOMY YBENUYEHUIO TEMHOBOM
TOKCUYHOCTU. Takue npousBoAHble (COeguHEeHMs
MeTundgeodgopoma a 13(2)-ouaTUNEHITIMKONEBLIN
agup, XNopuH eg 13-N-metunammg-15-meTusno-
BbIN-17-OMaTUNEeHrnnkonesbin  acup, nmnpodeo-
dopbua a 17-neHTasTUNeHrnukKonesbin adup u
nupocdeocdopbug a 17-TeTpasTUNEHITIMKONEBLIN
amp) MOryT okasaTbCHd MHTEPECHBIMU C TOYKU
3peHnsa ganbHenwero nccneaoBaHusa B KayecTBe
TEMHOBbIX LUUTOCTaTUKOB.

1.2. MpoekT 15-03-09352-a «XupanbHble opraHo-
KaTanusaTopbl Ha OCHOBE MPUPOAHBLIX MOHOTEP-
NneHouaoB: AM3alH M MPUMEHeHne B acMMMeTpu-
YeCKOM CUuHTe3e (DU3NONOTMYECKN aKTUBHbIX Be-
LLEeCTB».

Pykoeodumernb: 4n.-kopp. PAH, .x.H. Ky4uH A.B.

Ha ocHoBe 3-kapeHa U O-NUHEHa CUHTE3UpPO-
BaHbl aMMHOCMUPTbLI KapaHOBOW W MMHAHOBOW
CTPyKTyp. lNMony4yeHbl Ux guMactepeoMepHble conu
¢ (R)-(-)-munHganbHon kncrnoTton n metogom AMP
cnekTpockonun onpegenexbl de. [lonyyeHHble
MOHOTEPMNEHOBbIE AMUHOCNUPTLI  UCMOMb30BaHbI
KaKk opraHokatanusatopbl B MOAENbHOW KPOCC-
anbAOMbHOW peakuMn usatmHa C aueToHOM C 06-
pasoBaHuem 3-rMapoKCUMHAANOHOBLIX MPOU3BOA-
HbIX ¢ ee 0o 80%.

1.3. Mpoekr 13-03-01312-a «ACUMMETPUYECKNN
CUHTE3 CyNbMUHUIBHBIX MPOU3BOAHBLIX MOHOTEP-
neHongoB».

Pykoeodumernb: 0.x.H. Pybyoea C.A.

CvHTEe3npoBaHbl HOBblE OMTUYMECKM aKTMBHbIE
cynbduabl, coaepxawme reTepoLmKInYecKni
(TprasonbHLIN) U TEPNEHOBbLIA (MUPTAHUIbHBIA U
KapaHuIbHbIA) 3aMecTuTenn. Bnepeblie Nomny4veHbl
cynbuabl 1 cynbokcuabl C TEPNEHOBLIM U MK-
puauHoBbIM pparmeHTamu. PaspaboTtaHbl Me-
TOAbl CMHTE3a HOBbIX CynbduAoB U AUCYNbdHU-
0B, codepXallnux MOHOTEpreHOBbIN U YyrneBoa-
Hbli 3amecTuTenu. MNonyyeHsl 1 06o6LLEeHbl AaH-
Hble MO CUHTE3y Cynb(MMOOB C HEOMEHTaHTaHO-
BbIM U AnaueToHranakro-, guauetoHdpykronupa-
HO3HbIM, MOHOALETOH-IMKOGYPaHO3HbIM hpar-
MEeHTaMK, a Takke ¢ pparmeHTamu ranakronupa-
HO3bl U pyKTONMpaHo3bl co cBobGogHbiMuM OH-
rpynnamu ¢ Bbixogamu 62—98%. lMpn okucneHuu
CynbMAOB C AuaueToH3aLUULIEHHbIMY YIIeBoa-
HbIMW  parMeHTamMn CUHTE3UPOBaHbl HOBbIE
cynbcokcuabl. [lonyyeHbl CUMMETPUYHbIE Ou-
cynbduabl C TEPNEHOBLIMU 1 YrNeBOAHbIMU dopar-
MeHTamu 00 41 n 13% cooTBETCTBEHHO U HECUM-
MeTpudHble Aucynbduabl, cogepxalme OJHo-
BPEMEHHO TEpneHoBbIM U  MOHOCaxapwugHbIn
dparmeHTbl, B KonuvectBe 51-90% ot obuien
Maccbl MpoAyKTOB peakuuun. lNpoBegeHa oueHKa
MeMOpaHONPOTEKTOPHbIX U @HTUOKCUAAHTHbIX
CBOWCTB TWOTNUKO3MAOB C pasnuyHbIMU Tepne-
HOBbIMUK hparmMeHTamu.

BnepBble ocyllecTBneH CcuHTe3 Ouc-cynb-
¢$1o0B C MOHOTEPNEHOBbLIM M MOHOCaxapuaHbIMn
¢parmeHTamu. [lpoBedeH cuHTE3 cynbdaHun-
UMWHOB Ha OCHOBE HEOMEHTaH- U U3060pHaHTHO-
na ¢ Bbixogamu go 85%. YCTaHOBMNEHO Hanuyve
MeMBPaHOMNPOTEKTOPHLIX W @HTUOKCUMAAHTHbIX
CBOWNCTB MOJy4YeHHbIX CyrbdeHMMMHOB. Pa3pabo-
TaH MeTo[ CUHTEe3a HOBbIX XWparnbHbIX UMUAa-
30fIMeTaHaMVHOB 4Yepe3 CyrnbEeHUMUH, Cynbdu-
HAMUHBI 1 N-3amelleHHble CcynbuHaMuabl Ha
OCHOBE HEOMEHTaHTMOna. YCTaHOBMEHblI CTEpPEeo-
XUMUYECKME OCOBEHHOCTU OKUCIEHUSA CynbeHu-
MUHa W MpUCOeaUHEHUs peareHToB [puHbspa K
CynbUHUMUHAM.

1.4. MpoekT 15-03-09173-a «M3yyeHue pacnpe-
AeneHnss atToMoB meTannos (s-, p-, d-) No KaTUOH-
HbIM MO3ULUMUSIM CTPYKTYpPbl MUPOXSiopa B 3ame-
LLIEHHbIX TUTaHaTax BMUCMYyTa M €ro BfMSIHUA Ha
WNOHHbIV TPaHCMOPT».

Pykoesodumensb: K.x.H. lNutip N.B.

Mony4yeHbl  HUWKeNbCOAepXKalme  TUTaHaThbl
Bucmyta Bi,yNixTi;O7.5 CO CTPyKTYpOI TMnNa nupo-
XJiopa, onpegeneHa obrnacTtb rOMOreHHOCTU [O-
MAPOBAHHbIX  TUTAHAaTOB  BUCMYyTa  HUKENeEM
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Bi; ¢NixTi,O7.5 (0,08 < x < 0,41), B koTOpPOM 0bpa-
3yl0TCS COCTaBbl CO CTPYKTypon nmpoxnopa. [lo
pesynbTataM UCCNefoBaHUA MarHWTHbIX CBOWCTB
o6pasuoB AP n NEXAFS cnekTtpockonui ycTa-
HOBIIEHO, YTO aTOMbl HUKENsS HaxogsATCs B BUAE
Ni**. YcTaHoBneHa [0nsi aTOMOB HUKENs, 3ame-
warowwmx A(Bi)-nosnumnm B Biy g NixTi,O7.5.

NccnepoBaHbl anekTpuyeckne CBOMCTBA MOMy-
YEHHbIX COEOUHEHUN MEeTOAOM MMMedaHC-Crek-
TpoCKONUM.

1.5. NpoekT 15-08-08472-a «BbicokoTemnepatyp-
Hble KepaMoMaTpuyHble KoMMnoautebl TisSIC,/SIC ¢
MYNbTUKaHaNbHOW CTPYKTYPOM».

Pykoeodumernb: K.X.H. MlcmomuH I1.B.

MpoBeneHa oTpaboTka TEXHOMOrMM U3roToBne-
HUS HEMOPOLLKOBbLIX Komnosunumni Ti — SIiC gna no-
Nny4yeHnss KepaMmmyeckux mMaTepuarioB ¢ MynbTUKa-
HanbHOM CTPYKTYPOWN. BbIBNEHbI TEXHOOrM4Yeckme
akTophbl, obecneumnBatoLme hopmMmpoBaHne 3aro-
TOBOK crnegyloyMmy Mmetogamu: 1) yknagka Kommno-
3UTHBLIX CTEPXHEWN; 2) LUNMKepHas 3anmBka cbopku
TUTAHOBbLIX CTEpXHeW; 3) MocnorHasa 3anuBka
wnukepa. lNMonyyeHbl 0bpasubl MynbTUKaHaNbHOM
KepaMuKknm C KaHanamum Kpyrinom u LwenesnaHou
dopmMbl C xapakrepuctudeckum pasmepom 0,45—
1,6 mm. [peanoxeHbl TEXHUYECKME peLleHus Ans
paclumMpeHus aToro avanasoHa. B yactHocTu, ans
GopMMpPOBaHNS MUKPOKaHANbHOM KepaMuku npeg-
naraeTcd MCMonb3oBaTb 3aroTOBKW, MONyYEeHHbIe
METOAOM Na3epHON pesku, a AN MoNy4yeHUs Mak-
pokaHanoB mnpeanaraeTcs MCNonb30oBaTb MOMble
3aroTOBKM, W3rOTOBMEHHbIE METOAOM FEeHTOYHOW
HamoTku. BbisiBNeHbl napamMeTpbl NPOCTPaHCTBEH-
HOW opraHu3aLum peareHToB U PEXMMOB TepMUYe-
ckon obpaboTkm, obecneumsatolnme opmMmmpoBa-
HMe MMNOTHbIX MeXKaHanbHbIX CTEHOK. YCTaHoBe-
HO, YTO CKOPOCTb MHGUNBLTPALUM TUTAHOBOrO pac-
nnaea B SiC-npecopmy oOKasbiBaeT peluarollee
BMMSIHME HA pa3Mep WM MUKPOCTPYKTYPY MEXKa-
HamnbHbIX CTEHOK. M3y4eHbl OCHOBHbIE 3aKOHOMEP-
HoCcTM cha3zoobpasoBaHmsl, OPMUPOBAHUS MUKPO-
CTPYKTYPbl M KaHanbHOW CTPYKTYpbl NPWU WHULWK-
poBaHun ©e3rasoBOro ropeHUs HemnopOLLKOBbIX
komnosunumn Ti—SiC B 3aBUCUMMOCTM OT NapameT-
pOB MPOCTPAHCTBEHHOMN YKNaAKW peareHToB U pe-
XMMOB TepMuyeckon obpaboTku.

1.6. MpoekT 13-03-00132-a «CuHTE3 aHM30TpOMN-
HbIX YacCTuL, CIOXHbIX TUTAHATOB U MWKPOBOJIHO-
Bble CBOMNCTBa MaTepuaroB Ha X OCHOBE.
Pykosodumerb 8.x.H. Pabkos FO.!.

PaspaboTtaHbl  (OM3NKO-XMMUYECKME OCHOBDI
MONy4YeHns1 BbICOKOAMCNEPCHBIX 4YacTuy, TUTaHa-
TOB C WUITIbMEHOMNOAO0OHOM CTPYKTYpPOW pasfvyHOm
MOpPONorMM 1 NPOBEAEHbI U3MEPEHUSA 3NEKTPU-
YECKMX M MUKPOBOJTHOBLIX CBOWCTB.

CpaBHUTEnNbHbIN aHanu3 pesynbTaToB CUHTE3a
TUTAaHaATOB TPAAMLMOHHBLIM KEepaMMYeCcKMM MeTo-
OOM 13 KOMMEPYECKMX OKCUOOB U C MCMOMb30Ba-
HMeM CcTaguin: 30Mb-refib CMHTe3a, TEMMNNaTtHOro
CVHTE3a, rmapoTepmanbHon obpaboTkM peareH-
TOB UNKN cxuranus renen (metogd NevnHu) noseo-
NV BbISBUTb MPENMYLLIECTBA OTAENbHbIX METOAMK
ONs NonydYeHns maTtepuanos C 3ajaHHbIMU CBOW-
cTBaMw.

BbicokoTeMnepaTypHbIi 06Xur npu Temnepa-
Type 1100-1200°C npmBoaMT K POPMUPOBAHMUIO
KPYNHOKPUCTaNMMYeCKUX pPaBHOBECHBLIX NPOAYK-
TOB, 4TO obGecneuyvBaeT CTabWUNbHBLIN YpPOBEHb
MUWKPOBOJSTHOBLIX CBOWCTB.

[MpoBedeHbl U3MEpPEHUST MarHUTHBIX Y MUKPO-
BOJTHOBbIX XapaKTepPUCTUK CUMHTE3MPOBAHHBLIX TU-
TaHaToB. OnpepgerneHbl OCHOBHble (hakTopbl (cCo-
CTaB, CTPOEHNE, MUKPOCTPYKTypa 06pasLioB), BNn-
AoWmMe Ha MUKPOBOSTHOBLIE CBOKMCTBA. lMonyyex-
Hble pe3ynbTaTbl COOTBETCTBYIOT MUPOBOMY YPOB-
HIO B obractu uccnegoBaHus U Cco3gaHua mare-
pvanoB Ans ynpaensieMblX 351EMEHTOB NpMbopoB
CBUY, koTopble MOXHO ObIfO Obl UCMONBL30BaTL B
BEpPXHEN YyacTu MUMMMETPOBOrO N TeparepuoBo-
ro Ouanas3oHOB 3/IEKTPOMAarHUTHbIX BOMH. Hanwu-
yne deppomMarHuTHom hasbl B UCCnegyembix Ke-
pamunyeckmx obpasuax OTKpbiBaeT MepcrneKkTUBhI
NX MPUMEHEHUSAX B Ka4yecTBe MyrnbTU(EeppPOnKOB.
MccrnepoBaHnsa B AaHHOW obnacTu ABNSAKOTCSA ak-
TyanbHbIMU Kak C TOYKM 3PEHUSI COBEPLLEHCTBO-
BaHuA ynpaendemblix npmubopos CBY, Tak n ans
pelleHns 3agad 3neKkTpPOMarHUTHOrO 3KpaHWpo-
BaHMS Mnu, HaobOPOT, NPONyCcKaHWs AneKkTpomar-
HUTHOIO W3MNYyYeHUs C MUHMMArbHLIMU NOTEPSAMU
B 3aJaHHbIX Anana3oHax 4acTtorT.

1.7. Mpoekt 13-03-98805 p_ceBep_a «[lpupoa-
Hble ONTUYECKM aKTUBHblE COEOWHEHMWSI TEPNEHO-
BOrO psila B CTEPEOXMMUYECKOM U MeTarnnoopra-
HUYECKOM CUHTE3e WM AN NONyYeHns aHaHTuoce-
NEKTUBHbIX KaTanM3aTopoB».

Pykosodumens: 4n.-kopp. PAH, d.x.H. Ky4yuH A.B.

CuHTEe3MpoBaHbl OKCUMbI  MOHOTEpPNEHOWNOOB
nMHaHOBOW, GOPHAHOBOW, MEHTAHOBOW N KapaHO-
BOW CTPYKTYpbl. Ha nx ocHoBe nomy4eHbl HOBblE
XvparnbHble XenaTHble KOMMNIEKCbl U KoopauHaLm-
OHHble COeaWHEHUs nannagus C MOHOLEHTaTHO
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KOOPOUHMPOBAHHBIM OKCMMOM. [lonyyeHsl Ancynb-
dvabl Ha OCHOBE HEOMEHTaH-, M300OpHaH- u au-
10-rmgpokcumnsonnHokamdeHunTuona. lonyveHsl
HOBbI€ VMWHBI, KOTOPblE OblNM NCCNEefoBaHbl B pe-
aKkumv uuknonannagupoBaHns 1 HOBble OMTUYECKN
aKTMBHble Nannagauuknel. B cnyvae uuknonanna-
OVpoBaHusa  OUEHUNTMETUIIMMUHOBLIX NPOU3BO4-
HbIX MOHOTEPNEHONAOB NOSABMAETCH AOMONHUTEMb-
HbIA XMpanbHbIA LEHTP B 6EH3MMbHOM MOMOXEHUN.
Ha ocHoBaHun paHHbiX AMP-chekTpockonmn u
PCA ycTaHOBMEHO, 4TO peakuusi opTo-nannagu-
poBaHWs MaeT AuacTtepeocenektuBHoO. [lposene-
Ha OLEHKa KaTanMTU4eCKOW akTUBHOCTU CUHTE3U-
pOBaHHbLIX AMacTEPEOMEPHO YUCTbIX ONTUYECKM
aKTUBHbIX TepneHoBbix CN-nannagaunknos B pe-
akuunax obpasosaHua C-C-cBssein. YCTaHOBMEHO,
yTo B3aumonencTene GeHnnbopHOM KUCNOTbl C
B6pombeHsonom (peakums Cysyku) npoxoauT npwu
KOMHaTHOW TemnepaType CO CPeaHWM BbIXOOOM
(58-77%). Peakuus rugpoapunmnpoBaHust Hopbop-
HEeHa MpU MCMONb30BaHUMN MOJMYYEHHbIX MPU Bbl-
MOMHEHNN NpOeKTa KaTanM3aTopoB NPOXoauT C
KONMM4YecTBeHHbIMM  Bbixogamu  (90-97%) nipwm
CcTaHOapTHOM HarpeBaHum (65°C), ogHako € HU3-
KO acMMMeTpu4eckon uHaykumen. Bnepsble no-
nyyeHbl Aucynbguabl Ha ocHoBe 10-rugpokcu-
nsonuHokamdeHnn Tmona u 10-cynbgaHunm3onu-
Hokamdoeona.

1.8. Mpoekt 13-03-98807 p_ceBep_a «3aKkoHO-
MEPHOCTU OKUCMEHNS CynbdnaoB U TUOMOB ANOK-
CMAoM Xropa.

Pykosodumerib: 0.x.H. Pybuyosa C.A.

M3yyeHbl peakumm acMMMETPUYECKOro OKUC-
NEHUsT ONTUYECKM aAKTMBHBLIX TEPNEHOBbLIX CyIb-
dunoos, cogepxawmx MeHTUNn-, UUC- U TpaHC-
MUPTaHUI- U KapaHUIbHbLIA 3aMeCcTUTENN N a3oT-
cofepxallme reTtepouuknuyeckme  dparMeHTbl
(nmnpgason- n 6eH3MMMaason) AMOKCMAOM Xriopa.
YCTaHOBMNEHO, YTO OHU NPOTEKAKT C BbICOKOWN Xe-
MO- U YMEPEHHON CTepeoCcenekTUBHOCTLI0. B3au-
MOOEWNCTBME AMOKCHAA Xrnopa C He3ameLLleHHbIMM
umMmnaason- u 6eHsMuaasoncoepallnuMm Cyrb-
duaamMmm ¢ MEHTaAHOBbLIM, KapaHOBbLIM M MUHAHO-
BbIM doparmMeHTaMmu npmMBoauT kK obpasoBaHuo co-
OTBETCTBYHOLIUX CYrNbdOKCMO0B C BbICOKUMMU Bbl-
xogamu. CuHTE3 CcynbgOKCMAOB, CcoAaepXallmx
MEHTUIbHBLIN U KapaHWIbHLIA 3aMeCcTUTENK, Npo-
TekaeT ¢ Oonbluen CTepeocerieKTMBHOCTbIO, YeM
MUpTaHuncogepXawmx cynbdokcmaoB. 3ameHa
HEOMEHTUMNBHOrO parMeHTa MoneKynbl cybcTpa-
Ta Ha KapaHWNbHbIA MPUBOAMWT, BEPOSATHO, K BOnb-

LWMM CTEepUYEeCKUM 3aTpyaHEHUsAM Ans aTaku gu-
okcuaa xnopa. B cnyyae mupTtaHuncynbsaHunm-
MUOA30MoB  XupanbHas WHAOYKUUSA  yOaneHHbIX
aCMMMETPUYECKNX LIEHTPOB OT MNPOXMParibHOro
LeHTpa okasanacb HeOoCTaToOuHOW Ans nonyde-
HWS BbICOKMX AMacTepeoMepHbIX U3BbITKOB Cynb-
dokecngos.

M3yyeHbl 3aKOHOMEPHOCTU OKWUCIIEHUS MOHO-
TEpPneHOBLIX TWMOSIOB MMHAHOBOW M GopHaHOBOWM
CTPYKTYp OMOKCMAOM Xropa. BbisiBreHbl HOBble
HanpasreHnsi peakunm TepneHoBbIX TMOMOB 1 An-
CynbWAOB C ANOKCUOOM X0pa, He XapakTepHble
ONSl aHanorMyHbIX peakuuin auankun- v guapwn-
ancynbdungos. lokaszaHo, YTO peakumm mn3obop-
HaHOBbLIX TUOMNOB C AMOKCUAOM XNopa OTAnYarTCs
OT peakunii NMMHAHOBBLIX TUOMOB BbICOKON CTEPEO-
CENeKTUBHOCTbIO B OTHOLUEHUUN CYnbUHUMBHBIX
Npou3BoaHbIX. BbIsIBNEHO He XxapakTepHoe Ans
TMOMOB M AUCYNbMUOOB HanpaBrieHue peakunm
npu okucneHum ammsobopHungucynbduga AnMok-
cMaom xropa ¢ obpa3oBaHVeM COOTBETCTBYHOLLE-
ro Tpucynetuaa. Ha npumepe moaensHON peak-
UMW YyCTaHOBMEHbI KNHETUYECKNE 3aKOHOMEPHOCTU
meTogamm AlP- n AMP-cnekTpockonun, npegno-
XEH MexaHu3M B3auMoJeNCTBUS.

1.9. Mpoekt APKTUKA 12-33-004 «PaspaboTka
Hay4HbIX OCHOB (DOPMMPOBAHUSI MOPO3OCTOMKMX
reTeporeHHbIX 3MacTUYHbIX KOMMO3WUTOB Ha OCHO-
BE MONMypeTaHOB W co3jaHve MaTepuanos, pa-
60TOCNOCOGHbLIX B  3KCTPEMAlbHbIX  YCIOBMUAX
KpanHero CeBepa u ApKTMKM Npu Temnepartypax
00 MUHYC 50 — MUHYC 60°».

Pykosodumerb: 4n.-kopp. PAH, 0.x.H. Ky4yuH A.B.

B pesynbtate HNP nposeneHa moaudumkaums
ceTyaTtbiXx MOMMMEPOB C WCMOMb30BaHMEM AUC-
NEpPCHbIX HEOPraHMYeckMx HanonHuTenem pas-
NUYHON NPUPOAbI U CTPYKTYPHbIX XapaKTepUCTUK
(okcmabl antoMUHUSA, KPEMHUSA, TUTaHa, Xernesa u
Ap.).

MccnegoBaHO XMMWYECKOE B3auMOOencTBue
mMexgy QeHUnrmuumMannoBbiM agupom (Pra) wu
NMOBEPXHOCTHO aKTMBHBIMU LEeHTpaMu (KMCIOTHbI-
MU U OCHOBHbIMU JIbIOMCOBCKUMM LEHTpamu) u
rMOPOKCUNBbHBIMK FPYNNamMu OKCUMOOB MeTodamu
noTeHUMoOMeTpudeckoro TutposaHusa, UK-dOypbe-
cnektpockonun, [CK.

BnepBble ycTaHOBMEHO, YTO AN OKCUAO0B, TOY-
Ka HyneBOro 3apsifa MOBEPXHOCTU KOTOPbIX
(PHpzc) = 8, BO3MOXHO HEMOCPEACTBEHHO XUMMU-
YecKkoe B3anmMOLEeNCTBUE IMOKCUAHBLIX TPYNMn C OC-
HOBHbIMU JIBIOMCOBCKMMM LIEHTPaMK, HaxogsLu-
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MMUCSl Ha MOBEPXHOCTM OKCMOOB MO MEXaHU3Mmy
romononumepusauun. [na okengos ¢ (pHpzc) < 8
Ha NMOBEPXHOCTWU npeobnagarT aneKkTpocTatmye-
CKMe B3auMOAencTBusl, 0e3 obpasoBaHUA MeXx-
dasHbIX XMMUYECKUX cBs3en. N3yyeHa KuHeTuka
NnpoLEeccoB, NpoTeKawLWmuX Ha rpaHuue pasgena
aucnepcHasa dasa/nonumepHas MaTpuua, B 3aBu-
CUMOCTW OT MpMPOAbl U KONMMYECTBa aKTUBHbIX
dyHKUMOHaNbHLIX rpynn. B ganbHerlemM nnaHu-
pyeTcsi NpoBECTM UCCNeaoBaHusl, HarnpaBfieHHbIe
Ha co3gaHue Hay4yHOW KOHLenuuu Bblbopa cocTa-
Ba MOJIMMEPHOrO KOMMO3MLUMOHHOIO Marepuana
(onvromep, oTBepAUTENDb, BbICOKOAUCMNEPCHbIN
MOAMPULMPYIOLLNIA KOMMOHEHT) Ansa dopMupoBa-
HUS M3HOCOCTOMKMX TEenno- W rmaponmTuYeckn
CTOMKNX OpPraHo-HeOpraHN4YecKnx KOMMO3ULINOH-
HbIX MaTepuanoB C 3agaHHbIMWU TEPMOMEXaHMNYe-
CKAMW CBOWCTBaMUW ONSA SKCTPEMAalbHbIX Krvma-
TUYECKNX YCNOBUIA SKCNNyaTauum.

2. MexgucumnnnHapHble

2.1. NMpoekr 15-29-01220-ocpu_M «PaspaboTka
HOBbIX 3EKTUBHBIX PagMONPOTEKTOPHLIX Mnpe-
napatoB Ha OCHOBE aHaroroB NPUPOAHbLIX PeHo-
noB».

Pykoeodumernb: 4in.-kopp. PAH, 8.x.H. Ky4uH A.B.

CwuHTesmpoBaHa cepusa TeprneHOMEHONoB C
pasfnuMyHbIM CTPYKTYPHbIM TWUMOM TEpPNeHOBOro
dparMeHTa Ha OCHOBE OHO- M OBYXaTOMHbIX dhe-
HOMOB; NOJMTy4YEHbl aMUHOCOAEPXKaLLMe MPou3Boa-
Hble TeprneHoeHOoNoB; BBeAEHbl Cepocoaepa-
wue parmMeHTbl B MOMEKyny TepneHodeHOooB.
[MpoBeneHa oueHKka TOKCUYHOCTU U MccrneaoBaHo
COBMECTHOE AeNCTBME MOHU3MNPYIOLLEN paanaunm
U TepneHoeHOoNbHbIX aHTUOKCMAAHTOB Ha CO-
ctosHne npoueccos MOJI.

2.2. NpoekT 12-3-010-0¢pun-KHL «[Nony4eHune BbI-
COKO3((PEKTMBHBIX BOMOMOrMYECKM aKTUBHbLIX Be-
wecTt, 06nagalWmx MMMYyHOMOZYNVPYHOLLMM U
aganToreHHbIM AeNCTBUEMY.

Pykosodumerib: yn.-kopp. PAH, 0.x.H. Ky4uH A.B.

Lenb — nonyyeHne 6GMONOrM4eckn akTUBHbIX
nobaBok, obnagarwmx MMMYHOMOZYNUPYOLLUM,
afanToreHHbIM UM aHTUOKCUAAHTbIM OeNACTBMEM
Ans NpounakTukn  coumanbHO3HaYMMbIX 3abo-
neBaHNn cepaeyHO-COCYAUCTON CUCTEMbI, YKpen-
NeHna 300pOBbA U yBENUYEHUS MPOAOIDKUTENb-
HOCTU XM3HM Yenoseka Ha Cesepe.

BbINoMHEHbI ONBITHO-TEXHOMOrMYeckue paboThbl
Nno 3MYNbCMOHHOM 3KCTPaKUUN OpPEeBECHON 3eNeHun
MUXTbl U €M1 C UCMOJSIb30BaHNEM MYJbCALMOHHOIO
obopynoBaHus. [lpoBegeHa onTumMuM3aums Mpo-
uecca BblAeneHUs HU3KOMOMNEKYNSPHbIX KOMMO-
HEHTOB, NCCNeaoBaH COCTaB BblAENEHHbIX coeau-
HEHWW, NOArOTOBMNEHbI AOKYMEHTbI AN CaHUTap-
HO-3MMAEMMNONOrNYECKON IKCNEPTU3bl SKCTPAKTOB.
HapaboTaHbl OnNbITHbIE NAPTUM  IKCTPaAKTUBHbIX
BELLEeCTB APEBECHOW 3eNeHn MUXTbl U enwu, npo-
BefeHbl hapmMakosnornyeckme nccrnegoBaHms Cym-
MapHbIX 3KCTPaKTOB W ppakumin HernTpanbHbIX U
KMCMbIX KOMMOHeHTOB. [lpoBegeHa nogroTtoBka
OOKYMeHTauMm fns  perucrpaumm nony4yaembix
Bronormyeckn akTUBHbIX 406aBOK.

3. MonopgexHble

3.1. MpoekT 14-03-31175 Mon-a «[lonyyeHne Ho-
BbIX TEPMOCTabWIBbHbBIX MMPOXIOPOB Medb- U KO-
GanbTcogepXalux TUTaHaTOB BUCMYTa C perynu-
pyEMOWN KMCOPOOHON HECTEXMOMETPUEN .
Pykosodumerns: K.x.H. Koponesa M.C.

OnpepeneHbl 06nactM roMOreHHOCTM OonuMpo-
BaHHbIX TUTaHaToB BUCMYyTa Biy ¢C0o,Ti,O7.5 (0,08 <
X £ 0,41) n Bi; sCu,Ti,075 (0,08 < x < 0,60), B KOTO-
pbix 06pa3ylTca COCTaBbl CO CTPYKTYpOW MMPO-
xnopa. o pesynbTatam wuccneaoBaHWs MarHWT-
HbIX CBOWCTB o06pasuyoB wmetogom Papages,
NEXAFS cnekTpocKkonuemn ycTaHOBMEHO, YTO aTo-
Mbl kobanbTa B Bi; Ti,C0407.5 CYLLECTBYIOT B BUAE
Co™ (npeumyluecTBeHHO) M Co®* (Mpumeck), a
aToMbl Meau — B BuAe Cu”* (MPeuMyLLEeCTBEHHO) U
Co" (npumech). YcTaHOBReHa [0ONsi aTOMOB KO-
Ganbta M Meau, 3amewarowmx A(Bi)-nosvumm
Biy MyTi,075 (M — Cu, Co): 80 % aTtomoB kobanbTa
pacnpegensaiTca B no3numnax sucmyTta n 20 % — B
no3nuusax TMTaHa, atoMbl Meau NPenMyLLLECTBEHHO
pacnpefensoTcss B MNO3MUMSAX BUCMYTa, a Mnpu
X(Cu) > 0,4 75 % aTOMOB Meau pacnpeaensoTcs B
no3numsix BucmyTa u 25 % — B NO3nUMaX TUTaHa.

OnpepneneHbl TemnepaTypbl MfaBfeHust Co-
eanHeHnn ans Biy sCuyTi,O7.5 MNony4veHsbl 3aBucu-
MocTM  obuwer  nNpoBOAMMOCTM  MUPOXIOPOB
Biy ¢MTi,07.5 (M — Cu, Co) B 3aBMCMMOCTU OT CO-
JepXaHus Jonupylollero Metanna, Temnepary-
pbl. YCTaHOBMEHO NOBbILWEHWE NPOBOAMMOCTU CO-
€OVHEHUN C yBenuueHuem TemnepaTtypbl U Co-
JepXaHust aToMOB Meaun u kobanbTa (x) B cocTa-
Be Biy ¢Ti;MO7.5 (M — Cu, Co), cBsizaHHOE C yBe-
NNYEHNEM YMCna NOABWMXKHBIX aTOMOB Kucnopoga
O nogpeleTkn Bi,O". Mo TemnepaTypHbIM 3aBU-
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CUMOCTSAM MPOBOAUMOCTU YCTAHOBMEHO HECKOSIb-
KO MexaHu3MoB npoBoauMMocTu. B Bi ¢Ti,CuO7.5
B obnactu Temnepatyp 160 <t °C < 500 LOMUHUK-
pyeT aneKkTpoHHasi MPOBOAUMOCTb N-Tuna, npu t >
500°C — no pesynbTaTaMm WMNeOaHC-CNEKTPO-
CKOMUW YCTaHOBMNEHO Hanunyne penaxkcaunmoHHbIX
NpoLLeCCOB, BO3MOXHO, CBA3aHHbIX C akTuBaLumen
WOHHOro TpaHcnopTa. B Biy ¢Ti,C007.5 B obnactu
Temnepatyp 25 <t °C < 750 AOMUHMPYET anek-
TPOHHasA NPOBOAMMOCTb p-TUNa, Takke YCTaHOB-
NEeHO HanunumMe periakCaunoHHbIX MPOLIECCOB MNpw
t > 500 °C. dona nMoHHOM COCTaBNSALWEN NPOBO-
AnMMoCTn And Bi1'6CUO'4Ti207_5 n Bi1'6CUO'6Ti207_5
npu 750 °C coctaenseT ~0,35, Anga Bi; §C0y 4Ti,07.5
nput =600 °C — ~20 %.

3.2. Mpoekt 15-33-50302 mon_Hp «KonnougHo-
XUMUYECKNE OCHOBbI 30fb-T€flb CUHTE3a MEM-
OpaHHO-KaTanUTUYeCKUXx MaTepuanoB Ha OCHOBE
okcugos mapradua (111, 1V)».

Hay4Hbln npoekT lNMpo3oposuya B.[M. 3 UHCTK-
TyTa obuwern n HeopraHndeckon xmmmm HAH bBe-
napycu, r. MuHck B UHcTutyTe xummn Komn HL
YpO PAH, r. CbikTbiBKaPp.

Pykoeodumernb: 0.X.H. Psbkoe FO./.

OueHeHa BO3MOXHOCTb afarynsiumm JacTuy, rma-
posonen okcuaos MapraHua (Ill, 1V) Ha noBepxHo-
CTU KBapLeBbIX TPyb4aTbIXx 3neMeHTOB. [onyyeHbl
KOMMO3NLMOHHbIE (MEMOpaHHO-KaTanMTUyYeckne) mMa-
Tepuarnbl Ha OCHOBE CUHTE3UPOBAHHLIX MOPO30-
nen, obnagarowme KatanMTU4ecKumMm n copobLmoH-
HbIMM CBOMCTBaMMW. [Mony4yeH KOMMNMeKe AaHHbIX 00
OCHOBHbIX  XapaKTEepPUCTUKaX CUHTE3MPOBAHHbIX
KOMMO3ULIMOHHBIX MaTepuanos: Mopdonornyeckoe
onucaHue, XapakTepUCTUKM MOPUCTOCTU U HaHe-
CEHHOI0 Crnosl, aACOPOLMOHHbLIE N KaTanuTU4eckmne
CBOWCTBA B NPOLIECCE OYUCTKN BOAHbIX CPEA.

4. OpraHusauus v nposeaeHue KOHepeHUUn
M Hay4HbIX MepOonpuUATUNn

4.1. MpoekTt 15-03-20575 «OpraHnsaunsa I1X Bce-
POCCUNCKOM Hay4yHOW KOHDEepeHUMU C MeXOyHa-
POAHLIM Y4acTMEM W LUKOMbl MOSOAbIX Y4YEeHbIX
“XMNst N TEXHOIOTNSI PACTUTENbHbIX BELLECTB" .
Pykoeodumernb: 4n.-kopp. PAH, 8.x.H. Ky4uH A.B.

4.2. Mpoekt 15-33-10113 «OpraHnsaums V Bce-
POCCUNCKOM MOMOOEXKHOW Hay4YHOW KOHhepeHLmn
“XuMusi 1 TEXHONOIMA HOBbLIX BELWECTB U marte-
puanos”».

Pykosodumerib: un.-kopp. PAH, d.x.H. Ky4uH A.B.

4.3. MpoekT 15-03-20375 «OpraHnzauuna Xl Me-
XpyHapogHon  koHdepeHuun daRostim 2015
“Teopus, npakTMka M NepcneKkTnBbl NPUMEHEHNA
BGMONOrMyYeckn akTUBHbBIX COEONHEHUI B CEITbCKOM
XO35MCTBE"».

Pykoeodumensb: 0.x.H. Pybuyosa C.A.

5. CTaXXnpoBKu

5.1. foroeop AMN-01/15 «[lonyyeHne HaAHOCTPYK-
TYpUPOBaHHbLIX HOCUTEMEN KaTanu3aTopoB C Mpu-
MEHEHWEM yrnepoaHbiX BOMIOKOH B KayecTBe TeM-
nnaTos».

Craxuposka MapTtakoBa W.C. Mecto craxu-
poBku: UHcTUTYT katanusa um. .K. Bopeckosa
CO PAH, r. HoBocubupck.

MopgobpaHbl onTUMarnbHbIE YCROBWUSI MOMyYe-
HUSl KepaMM4YecKMX BOSIOKOH TeEMMMaTHbIM MeTo-
OOM C MPUMEHEHVEM YrmnepoaHbIX BOMOKOH B Ka-
YyecTBe TEMMNATOB. YrnepoaHble BOMOKHA, Nponu-
TaHHble Kepamu4eckum npeaLecTBeHHUKOM, Obl-
N HaHeCEeHbl Ha MOPUCTYHO KEPaMUYECKYHD MeM-
OpaHy pasnuyHbiMu cnocobamu. YCTaHOBMEH On-
TUManbHbIA cnoco® HaHeceHUs yrnepoAHbIX BO-
NOKOH — NpeALecTBEHHNKOB KEpaMUYECKNX BOSIO-
KOH. Tepmwnyeckon obpaboTkon o06pasoBaHHbIX
CUCTEM MOoNyYeHbl MeMOpaHbl C BOMOKHUCTbIM Ke-
paMnYeCKMM CINOEM Ha NoBePXHOCTU. C NOMOLLbIO
CKaHupyoLen 3NeKTPOHHON MUKPOCKONUU n3y4ye-
Hbl MeMOpaHbl C HAHECEHHBIMW BONTOKHaMM Kak 4O
obxura, Tak n nocne. Kepamuyeckne BOMOKHa
MUMEIOT MornepeyHble pasMepbl, CXOXue C pasme-
pamu Temnnata, — 100 HMm.

CraxupoBka nopaepxaHa MexayHapogHbIM
GnaroTBOpUTENbHBIM Hay4dHbIM poHaom M. K.A.
3amapaeBa «KpaTKOCpOYHble Hay4Hble CTaxu-
POBKM B BeOyLUMX HayyHbIX LeHTpax Poccuu n 3a
py6exom».

5.2. Mpoekt 15-38-50252 mon_Hp «W3ydeHune
3aKOHOMepHOCTEN (POpPMUMPOBaHUA Yrnepoa-kepa-
MUYECKNX MeMBpaH aCUMMETPUYHOIO TUna.

Craxuposka KpusowankuHa IM1.B. MecTo cTa-
xuposku: MHCTUTYT katanmsa um. I.K. Bopeckosa
CO PAH, r. HoBocubupck.

Bbinn n3ydeHbl npouecchbl pocTa YrriepoaHbIX
HaAHOBOJIOKOH Ha NMOBEPXHOCTN MOPUCTON KepaMu-
Yyeckom noanoxkn. PaspaboTaHbl METOAMKN HaHe-
CEeHVs1 NpeaLeCcTBEHHUKOB MeTans/IMyeckux kaTa-
NN3aTOpPOB Ha MOBEPXHOCTb MAaKPOMOPUCTON Ke-
pamuyeckor nognoxku. MNMogbop ycnoBum u uc-
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cnefoBaHue 3akOHOMepHOCTen opMUPOBaHUSA
yrnepoaHblX HAHOCTPYKTYP Ha MOBEPXHOCTM MOA-
NOXKN MyTEeM pasfioXeHus yrnesogopoAoB B pe-
akTope.

5.3. MpoekT 15-33-50950-mon_Hp «KoHdopmauu-
OHHble, OMNTUYECKNE W TMOPOLAMHAMMUYECKNE CBOW-
CTBa MaKPOMOMEKYN NMPOM3BOOHBLIX PacTUTENbHbIX
nonmcaxapugoB».

CraxunpoBka Maptakoson HO.B. MecTto cTtaxu-
poBku: CaHkT-leTepbyprckun rocynapCTBEHHbIN
yHuBepcuteT (CI16IY).

Bbinv n3yyeHbl rMapoouHaMmMYecKMe, MOIEKy-
NApHbIE N KOHPOPMALIMOHHbIE XapaKTEPUCTUKW Npu-
POAHBIX W CTPYKTYPHO-XMMUYECKM TpaHCcopmMu-
POBaHHbLIX MaKPOMOJSEKYS pacTUTENbHbIX Nonunca-
xapngoB. O6bekTaMy UcCCnefoBaHUA SBNANUCH
CUHTE3MpoBaHHbIe B nabopartopum XMmMmuM pacTtu-
TenbHbIX nonmmepoB (MHctutyT xmmmnm Komn HL|
YpO PAH) BogopacTBOpUMbIE aHMOHHbIE MOnnca-
Xapuabl, @ WMEHHO CynbdaTMpoBaHHbIE MPOU3-
BOAHblE MMVKPOKPUCTaNIM4Yeckon Lenmono3sl |
OeKcTpaHa pasnnyHoro OyHKUMOHANbHOro cocTa-
Ba, B T.4. cogepxaline deHomnbHble hparmMeHThl,
a TaKrke HeuWTpanbHble nonucaxapuasl (oekcTpaH
N TMOPOKCUITUIKPaxmann), ankunmpoBaHHbIE Tep-
neHodgeHonamu. Kpome atoro, npoBeieHO usyde-
HWE HEKOTOpPLIX paKkuuii BOOOPACTBOPUMbIX MEK-
TMHOBbLIX MONIMCaxapwaoB, BbiAENEHHbIX M3 ape-
BECHOW 3efeHN XBONHbIX pacTEHUMN.

FocynapcTBeHHble KOHTPaKTbI

1. N'ocynapcTBeHHbIN koHTpakT Ne 14.N08.12.0026
«[JOKNUHMYeCcKkne unccrneaoBaHus feKkapcTBEHHOro
CcpeacTBa reMOpeoiornyeckoro AenNCcTBus Ha OCHO-
BE IMAPOKCUITUIKPaxMana, yHKUMOHaNn3npoBaH-
Horo coparmeHTamu 2,6-aumnsobopHundeHona»

HapaboTaHbl onbiTHble 06pasubl apmales-
Tnyeckon cybctaHuum (PC) m nekapCTBEHHOro
cpeactea (JIC) ana npoBefeHUs JOKIMHUYECKUX
nccrnegosaHnin. 3yvyeHbl MexaHU3Mbl 4eACTBUA U
dapmakokmHeTnka OC. PaspaboTaHbl MeTOOUKM
aHanu3a kavectBa JIC. [MposeneHa Banupaums
pa3paboTaHHbIX MeTOOUK, UCCNefoBaHbl YCroBUS
XpaHeHus n ctabuneHoctn ®C. ViccnegosaHa oc-
Tpass u XpoHudeckas TokcuvHocTb ®C u JIC, a
Takke myTareHHocTb JIC.

Xo3noroBopHble paboTbl

1. foroeop Ne2 ot 24.03.2015 «[lonyyeHue cTaH-
OapTHbIX PacTBOPOB NUMHOCYNb(OHOBBIX KMUCIOT M
€0WHOro CTaHAapTHOro pacTBOpa JIUFHUHHLIX Be-
wects cunmana OAO «[pynna «Mnum» B r. Ko-
psokme ApxaHrenbckon obn.; B ®ununane LITC3H
no ApxaHrenbckon ob.».

OpraHusaums-3akasuuk: OAO «pynna «Anum»,
r. Kopspkma ApxaHrenbckon o6r.
Cpoku ucnonHeHus: mapt — man 2015 .
UcnonHumernb: C.H.C., K.X.H. ®ponoesa C.B.

BblgeneHbl NUrHMHHBIE BewecTBa U3 Cynb-
(*)I/ITHOFO n CyJ'Ib(baTHOFO LLIEeJTOKOB U npuroTose-
Hbl Ha WX OCHOBE CTaHOapPTHblE€ pPacTBOPbI JIAT-
HWHHbIX BELLIECTB.

2. PaspaboTaHa, aTtTectoBaHa W 3aperncrpupo-
BaHa «MeToauka M3MepeHus MacCOBOW KOHLIEH-
Tpauun KaTMOHOB TUTaHa B npobax NpupoaHown,
NMUTEEBOW, CTOYHOW, TEXHWUYECKOW BOAbI KOMOpu-
mMeTpudeckum meTogom» Ne 88-17645-003-2015.

Oprannzauus-zakaszumk: 3A0 «CUTTEK», r. Yx-
Ta.

CpoKM McnonHeHus: mapTt — ntoHb 2015 .
UcnonHumenu: c.H.c., K.X.H. ®ponosa C.B., M.H.C.
KyswuHosa J1.A.

MeToauka attectoBaHa LleHTpom meTponorum
n ceptudpukaumm «CEPTUMET» AXY Ypanbckoro
otpoenenus PAH. CeupgetenbctBo Ne 88-17645-
003-RA.RU.310657-2015 ot 09.06.2015 r. n 3a-
HeceHa B Peectp MeTtoaunk Poccuun. Peructpauum-
OHHbIN Koa: ®P.1.31.2015.21130.

[aHHaa meTogMKka npegHasHaveHa AN aHa-
nun3a NpupoaHbIX M NUTLEBLIX BOA, a Takke Mpu-
POOHbIX, MUTBEBbLIX, CTOYHbLIX, TEXHUYECKNX BOL,
npoweauwmnx O4YMUCTKY TWUTAHOBbLIM KOaryrsiHTOM.
MeToomka ocHoBaHa Ha WM3MEPEHUM MaccOBOM
KOHLEHTpaLmMn KaTMOHOB TUTaHa KoropumeTpude-
CKMM METOA4OM C MPUMEHEHMEM XPOMOTPOMOBOW
KMcnotbl. [uanasoH M3MepeHurn MacCOBOMW KOH-
LEeHTpauMn KaTUOHOB TUTaHa B aHanuampyembiX
npoGax BoAbl oT 0,05 8o 0,5 mr/am’.

3. Xosgorosop 6 KM-2015 ot 01.07.2015 .
Pykosodumernb: 0.x.H. Psa6bkos FO./.

VlccnegoBaHbl XMMUMYECKUIA, pa3oBbIn U MOp-
¢onorn4yecknin coctasbl, a Takke NpennoXeHbl
BO3MOXHbIE TEXHOJIOTMYECKNE CXEMbl U3rOTOBME-
HUs obpa3uoB COpOEHTOB Ha OCHOBE aKTUBHOIO
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okcuaga anwomuHua un ueonutoB: AxSorb 510,
AxSorb 980 2-5, AxSorb D 4-8, AxSorb D 2-5
AxSorb 537 1.6, AxSorb 537 3.2 ¢ uenbto nocne-
ayoulen knaccudukauum TOBapoB B COOTBETCT-
Bue ¢ THB3[ EASC.

4. Xosgorosop 01/KM-2015 ot 31.08.2015 .
Pykoeodumernb: K.x.H. CumHukos [1.A.

lMpoBegeHa moaudmkaums cetyaTtbixX nonvme-
POB C UCMOMb30BaHNEM OUCMEPCHbIX HEOPraHnye-
CKMX HanoMHUTENen pasnuyHon npupogbl W
CTPYKTYPHbIX XapakTepucTuK (oKcuapl anoMUHUS,
KPeMHUS, TUTaHa, OOKCUTbI, KBapL, CaXKEBbIA Yr-
nepoga, yrnepogHble HaHoTpybku). M3yyeHa kuHe-
TMKa MpOLECcCoB, NPOTEeKalLWmMX Ha rpaHuLe pas-
Jena gucnepcHas dasa/nmonvMmepHas matpuua, B
3aBMCUMOCTM OT MPUPOAblI N KONMUYECTBa aKTUB-
HbIX (PYHKLMOHANbHbIX rPynm, B TOM YACIE Ha MO-
OernbHbIX cuctemax (dennrnuueamnoBbin acump /
MOAMUUMPYIOLNIA  HAMOMHUTENbL), BUOA 3MOK-
CVAHOrO onuroMepa 1 Apyrux peareHToB peakuun
nonvkoHaeHcauun. [lonydeHbl CTEKNonIacTuko-
Bble KOMMO3WLUMOHHbIE MaTepuarnbl C MOBbILEH-
HOW TEennocTomkocTblo (4o 160°C) M nNpoyHOCT-
HbIMW XapakTepucTukamun (0= 175 Mla, Opgaep=
260 MMa, oTHocuTenbHoe yanuHeHue — 9%). lNo-
ny4yeHHble pesynbTaThl NpeBocxoaaT TpeboBaHus
FOCT 31938-2012 «ApmaTypa KOMMo3uTHas no-
nvMepHasi Ons apMMpoOBaHUSi GETOHHbIX KOHCT-
pykuun. Obwme TexHuyeckue ycnosusi» B 1,5-2
pasa. PesynbTatbl MogudUKaLMM 3MOKCUOHbLIX
NnonMMepoB HaHOYacTMLaMM PEKOMEHAOBaHbl K
BHeapeHuto Ha 000 «Komnoant-Cs».

Mporpamma «YMHUK».

1. Co3gaHMe HOBbIX NPOU3BOAHLIX XNOpPO-
¢dunna a gna dortoagMHamMu4yeckon Tepanuu
OHKOJOrm4yeckux saboneBaHum.

Pykosodumenb: K.X.H., M.H.c. Cmapuesa O.M.

MponsBoagHble xnopodunna a MIHTEHCUBHO UC-
cnenylTcsi B kavyectBe (POTOCEHCMOMNIM3aTOpPOB
ans dorogMHaMmnyeckon Tepanuu B PasfIUYHbIX
obnacTtsax MeauuuHbl. HekoTopble U3 HUX YXe Ha-
WM NPUMEHEHNE B KINMHMYeckon npaktuke. Oa-
HaKO Yy CYLLECTBYIOLLMX MpenapaTtoB eCTb HeadoC-
TaTkW1, OOHMM M3 KOTOPLIX SBNSIETCS nnoxasi pac-
TBOPMMOCTb 3TUX COeQUHEHMUI B BoAE N (hn3NOSIO-
rMYecKMX Xungkoctax. [ononHutensHas rmgpodu-
nm3aumsi MOXeT ObITb JOCTUIHyTa 3a CYeT BHe-
OPEeHNs1 B MOJEKYNy KaTUMOHHBLIX 3aMecTuUTenen.

Kpome TOro, Hammyme KaTUOHHBLIX TPYMNMn MOXET
NMPMBECTM K HOBbIM OMOIIOrMYECKMM CBOWCTBAM.
AMUHOMETUNNPOBAHMEM BUHUITbHOW FPYMMbl ONn-
FO3TUIEHTTIMKOSIbHBIX MPOU3BOAHbLIX XIOpUHA €g
aevictBuem 6uc(N,N-gumeTnnammHo)MeTaHa ¢ no-
crnepylowen KBaTepHuU3auven AUMeTUNaMuHoOr-
pynn, MOMYyYeHHbIX ABaXdbl aMWHOMETUITMPOBAH-
HbIX NPON3BOAHbLIX AEACTBUEM MOAMCTOrO MeTuna.
CuHTe3npoBaHa cepusi He ONMUCaHHbIX paHee Anka-
TUOHHbLIX XJIOPMHOB C dparMeHTaMmn OfnnrosTu-
TNEHrNUKoNen pasnmyHon ASINHbI.

2. Co3paHuMe maTtepmana C BbICOKOW MOHHO-
KAUCNOPOAHON NPOBOANMOCTbIO.
Pykosodumernb: K.X.H., M.H.c. Koponesa M.C.

Mopolwkn MegbcoaepXallmx TUTaAHATOB BUC-
MyTa CO CTPYKTYpPOW nmMpoxnopa Obiny nonyyeHsbl
TBepAodasHbIM METOAOM, METOAOM  CXUraHust
HUTpaT-OpraHNYecKnx MNPeKypcopoB U rmapoTep-
MarnbHbIM Cnocobom. JKcnepuMeHTanbHO onpe-
AeneHbl MPOBOAMMOCTM COEAMHEHVMA B PasHbIX
rasoBbiXx cpefax (aproHe, BO34yXxe, KUCIOPOAeE);
npu OTKadke Kucnopoga M3 CUCTEMbl; METOOOM
UMMeaaHc-CneKTPOCKOMMK; MOTEHLMOMETPUYECKIM
MEeTOOOM onpedeneHbl Yucna nepeHoca. B pe-
3ynbTate OonpefeneH 3MeKTPOHHbIA N-TUM MPOBO-
ammocTtun coeguHeHun o 500 °C; Temnepatypa
Hayana akTMBauuMM MOHHbLIX NPOLLECCOB (MOHHOM
npoeBogMmMocTn) — Beilwe 500 °C; yncna MOHHOro
nepeHoca npu 550 °C coctasunu 0,07; gonu NMOH-
HOW  npoBogumoctTM npu 750 °C  gnsa
Bi1Y6CU0y4Ti207_5 n Bilych0Y6Ti207_5 - 0,35. |'|0,D.O6-
paHa onTMManbHas BA3KOCTb BOOHOrO pacTeopa
nonueuHunosoro cnupta (MNBC) — 5 % — ana Ha-
HeceHUs1 NopoLLka COeQUHEHUS Ha MOPUCTYIO MO-
BEPXHOCTb TPYOKW. a3oHenpoHuuaemMocTb Tpyb-
KM onpeferneHa ¢ NOMOLbIO CKaHUPYHOLLEN 3rek-
TPOHHOW MMWKPOCKOMWM U CMMPTOBBLIM PaCTBOPOM
KpacuTensi cygaH-l. B pesynbTate nomnyyeHa npo-
nMTaHHas matepuanom (coctas Biy gCugeTi,07.5)
TpyOka B BMAe Npobupku, KoTopas oTnpaBrieHa Ha
NPOGHbIE WCMBITAHMSA MO ONpPeAeneHutd MOHHON
NPOBOANMOCTM.

3. Co3gaHMe 6MOcCOBMeCTUMbIX U Buoperpa-
AVpyeMbIX MaTepuarioB Ha OCHOBe NMpou3Boa-
HbIX NpUpoAHbIX nonumepoB Pecnybnuku Ko-
MU,

Pykosodumerb: M.H.c. Mapmakosa FO.B.

MonumepHble BellecTBa BHEAPWUIMCb BO BCe
chbepbl YenoBevecKkon OEATENbHOCTU — TEXHUKY,
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3gpaBooxpaHeHune, ObIT. ExxeqHEeBHO Mbl CTanku-
BaeMCs C pasnuMyHbIMU MfacTMaccamu, pesvHa-
MW, CUMHTETMYECKMMM BonokHamu. B nocnegHue
aecatuneTns GONnbLIOW MHTepec Bbi3biBalOT Ma-
Tepuanbl MefMKo-OMONorMyeckoro HasHayeHus,
T.e. MaTtepuanbl, NpeaHasHadeHHble Ans co3fa-
HWUSI M3OEenuin, YCTPOWCTB M NpenapaTtos, npume-
HAEMbIX B MeguuuHEe, BUOTEXHOMNOMMMK, CENbCKOM
X03ANCTBE U T.M., U Ucnonb3yemble ansa obecne-
YEeHUS U ONTMMMU3aUUM XU3HEeOEesATEeNnbHOCTU Ye-
NOBEKa, XNBOTHbIX, PACTEHUIN, MUKPOOPTraHN3MOB.
MonyyeHbl NonUMepHbIe Matepuanbl N3 HeMO-
andmumpoBaHHon Lenmonosbl. OHM obnapatoT
PSAOM BECOMbIX MPEUMYLLECTB, MO CPaBHEHUIO C
MaTepuanamu M3 NpousBogHbIX LENoo3 B KOM-
Nno3nUUM C CUHTETUYECKUMU U Pa3MUYHBIMKU MO-
anduumnpoBaHHbiMn - chopmamu, paspabaTbiBae-
MbIMW Ha CErofHSWHWA AeHb. B gaHHbIX MaTe-
pvanax uennosiosa Chy>XMT OCHOBHbIM MOJIUMeE-
poMm, a He Oo06aBKOW K CUHTETUYECKOMY. Takum
o6pasom, AaHHble MaTepuarbl CNOCOOHbI K 9KOJIO-
rMMYeckn YUCTOW yTunmsauuun. PereHepmpoBaHHble
13 pacTBOpPOB 06pa3sLbl MMEIT BLICOKYHD copOumn-
OHHYIO €MKOCTb, 06nagalT pas3BUTOW MOPUCTOM
CUCTEMOWN N yaernbHOW MOBEepXHOCTbI0. [lonyyex-
Hble Guomartepuansl MOryT ObiTb NMEPCNEKTUBHbI-
MW OIS TPaKTUYECKOrO UCMOMNb30BaHUS B Ka4yecT-
Be Matpuy (scaffold) ons nekapcTBeHHbIX npena-
paToB, COPOEHTOB N HENTPArbHbLIX HOCUTENEN.
4. PaspaboTka MeTo4oONIOrMM Nony4vyeHusi no-
NUYHKLMOHaNbHbIX NOPOLWKOBbLIX MPOAYKTOB
Ha OCHOBEe MaKynaTypHOro CbipbA.
Pykosodumers: KaHesa M.B.

Mcnonb3oBaHMe MakynaTypHbIX UCTOYHUKOB B
KayecTBe Cblpbs A5 NONYYEHUs LLEeHHbIX NPOAYK-
TOB npepnonaraet pelleHue npobnembl pauumo-
HanbHOro npupoaononb3oBaHuda. [MpumeHeHne
Ona gecTpykumm MakynaTypHoro cbipbs 6e3Bof-
HbIX TEXHOMOTMN N KaTanUTUYEeCKNUX CUCTEM Mpu-
BOAUT K ObICTPOMY N 3EEKTUBHOMY MOMYy4EHUIO
FIUTHOLLENMIONO3HbIX  MOPOLLUKOBBIX MaTepuaros.
Monyyaemble NpogyKTbl MOryT GbITE MCMONB30BA-
Hbl B KkayecTBe [06aBOK, MOAMMUKATOPOB WM
HanonHWTenen cocTaBoB CrneLnansHOro HasHade-
HUH, NO3BONAKOLLMX YNYYLWUTb MX (PU3MKO-MeXxa-
HUYeCKMe CBOWCTBA, TEPMOMEXaHUYECKY0 U Tep-
MOOKUCIIUTENbHYI0 CTabunbHOCTL. Takke cnegyet
OTMETUTb, YTO CPaBHUTENBHO Marbli pa3mMep Yac-
TWL, B NOpPOLLKax MO3BONSET MM paBHOMEPHO pac-
npegenaTbcs Mo BceMy obbemy cocTasa.

5. Pa3paboTka HOBbIX cepocoaepxaliux Tep-
NeHOBbIX aHTMOKCUAAHTOB Ha OCHOBE MNpu-
poaHoro cbipba Pecny6nuku Komu.
Pykosodumerib: K.X.H., M.H.c. Uamecmbes E.C.

VccnenoBaHusa B 0611acTy TEPNEHOBLIX TUOMOB
N UX NPOUN3BOAHbLIX: ANCYNbMNA0B, TMOCYNbMUHA-
TOB MU OpYyrux CynbUHUMNbHBLIX MNPOU3BOAHbIX —
0bycrnoBneHbl X NPakTU4ECKON 3HaYMMOCTbIO Kak
OMONOrM4YecKkn akTUBHbLIX COEOMHEHMUI C NOTEHUU-
anbHOM aHTUOKCUMAAHTHOW aKTMBHOCTbIO. Paspa-
0OTKa Takmx BELWECTB Ha OCHOBE MNPUPOOHOro
pacTUTENBHOIO Chipbsi MO3BONSAET Mosfy4vaTb Mo-
NYCYHTETUYECKME COEAMHEHMs, a 3ajadva uccrie-
J0BaHUs CBOAUTCHA K YMEHbLUEHUIO UX TOKCUYHO-
CTW 3a CYET CKPMHMHIa CUMHTETMYECKOro KOMMOo-
HEHTa B CTPYKTYpe MNOTEHUNanbHOro aHTUOKCU-
JaHTa. B pesynbTate Hamu MOMy4veHbl HOBblE
cynbdaHunbHble U Cynb@UHUNBHbIE a3oTcoaep-
XallMe Npon3BOOHblE HA OCHOBE HEOMEHTAHTMO-
na n 1M3o00pHaAHTMONA U NPOU3BOOHbLIX Canuuu-
NOBOro anbgernga B KayecTBe CUHTETUYECKON
KOMMOHEHTbI, HannymMe rMapOKCUITbHOW rpynnbl B
KOTOpbIX, KaK y ¢peHOnoB, AOMKHO CnocobCcTBo-
BaTb MNOBbILUEHNIO @aHTUOKCUAAHTHbIX CBOUCTB.

6. Co3naHMe HOBbIX cepocoAepXKalwux Tepne-
HoMpaoB, obnagarwWmMXx MMMYHOCTUMYIUPYHO-
MM AeNCTBUEM.

Pykosodumerb: m.H.c. [lecmosa C.B.

YrneBogbl, bnarogaps cBoemy ocobomy cTpoe-
HUIO, SIBMSIKOTCA OCHOBHbIM MCTOYHMKOM 3HEPrvM
KIEeTOK XXMBOTHbIX OpraHu3moB. ViameHeHne cTpoe-
HUS1 NPUPOAHBIX MOHOCaxapuaoB MyTEM 3aMeHbl
OLHOW WNN HECKOSTbKMX MAPOKCUIIBbHBIX TPynn Ha
apyrve  yHKUMOHarnbHbIE Tpynnbl MNPUBOAUT K
YCUINEHUIO UIN UCYE3HOBEHUIO X Bronornyeckom
aKkTMBHOCTU. B GonbluMHCTBE CrnyvyaeB NpUpoAHbIe
MOHOCaxapuabl 06nafaalT BbICOKOW pacTBOPUMO-
CTblO B BOOHbIX cpefdax. BeegeHue B CTpykTypy
MOHOCaxapuga OVOonornyeckn akTUBHOMO FWMo-
unbHOro dparmMeHTa, Hanpumep TepneHoBOro,
Mo3BOMseT TakKe NepeBecTV ero B pacTBop Mpu
YCINOBUU COXpaHeHns BogopacTBopumocTu obpa-
3yloLLerocs KoHbtorata. Ha OCHOBaHUWM 3TOro Ha-
MU Oblml MPOBEOEH CMHTE3 HOBBLIX TMOPUAOHBLIX
(PYHKUMOHAmbHbIX TMTMKOMUMETUKOB Ha OCHOBE
TUOMMNKO3UAOB M MPUPOAHBLIX MOHOTEPMNEHOMAOB
N nocrnefywolias oueHka uMx Guonornyeckomn ak-
TUBHOCTW.
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7. PaspaboTka MeTOAOB CMHTE3a TeprneHoBbIX
TUOCNUPTOB, ObGnagaloWmUX pPaauonpoTeKTop-
HOW aKTUBHOCTBIO.

Pykosodumerib: M.H.c., acrn. baHuHa O.A.

TepneHoBble TUOCNUPTBI ABMNAOTCA adpeKTmB-
HbIMW XUpanbHLIMA UHAYKTOPaMW B CUHTE3e CyIb-
dokcuaos, TUOCYNbUHATOB, CYNb(EHUMUHOB W
XuvpanbHblX amuHOB. Hanuume cynbruapunsHon
rpynnbl B MOMEKyre TMocnupTa MO3BONSET MPOrHo-
3YpoBaTb €ro pPaguoNpPOTEKTOPHYD aKTUBHOCTb.
Cpeou Hanbonee U3BECTHbIX U LUMPOKO NMPUMEHSie-
MbIX MPOTMBOJSTYYEBLIX MPENapaToB BbIAENAT Au-
Mepkanpon u audetunuuctenH. OgHako OHWM obna-
[aloT onpeaeneHHon CTeneHbl TOKCUYHOCTU U psi-
[oM nNoBoYHbIX aghdekToB. CodeTaHne B OAHOW MO-
nekyne TUO-rpynnbl U NUNOMUIBHOrO TEPNEeHOBOro
dparmeHTa NO3BOMUT CHU3UTb TOKCUYHOCTb COeaM-
HEeHVA U yMeHbLWNUTL NoboyHoe aencTene. Ha ocHo-
BE G- M B-NMMHeHa pas3paboTaHbl METOAbl CUMHTE3a
TrocnupToB. MonyyeHa cepusi paHee He OMMCaHHbIX
MOHOTEPMEHOBbLIX TMAPOKCUTUONIOB C  Pa3fnyHbIM
B3aMMHbIM PacrnosioXeHneMm CyrnbrmapunbHOn r
rMMOPOKCUIBHOW rpynn.

8. Paspa6GoTka BOJOKHUCTbIX KepamMu4yeCKUX
MaTepuanoB Ha OCHOBEe PacTUTENbHOro Cbl-
pbsa Pecnyonuku Komm.

Pykoeodumerb: M.H.c., acr. Mapmakoe U.C.

Kepamunuyeckne BONokHa HaxogaT MPYMEHEHWS B
pasnuyHbIX cpepax HapoOHOro XO3sAWCTBa: Tenso-
M30MNSLUMOHHBbIE MaTtepuarnbl W OrHeynopbl, apMu-
pytoLLME KOMMOHEHTbI B KOMMNO3UTaXx, Katanu3aTtopsbl
1 ux Hocutenu u 1.4. OanH u3 cnocoboB nonyyYeHus
KepaMmnyeckux BOMOKOH — TEeMMMaTHbIN CUHTE3, KO-
TOPbIN  OTMAMYAETCs MNPOCTOTON  annapaTypHOro
ochopMIeHMsT 1 NPOCTOTOM MpoLecca MonyyYyeHus
BOMOKOH. B ©GonbluMHCTBE cnyyaeB Temnnaramu
BbICTyMalT GuononMmepsl (BUCKO3a, MKYT, pamu,
Lenmnono3a v gp.) U CUHTETUYECKUE BOJTOKHA, B TOM
yucrie BOMOKHA, MOSTyYEHHbIE METOAOM JNeKTpo-
CNVHHWHra. B atom psigy Hanbonee npuBnekaTenb-
HO BbIMMSIAUT TEMMMATHBIN CUHTE3 C UCMONb30BaHW-
eM BO306HOBNsieMbIX 6GrononMMepoB, Hanpumep,
BONOKHUCTON ApeBecHOW Lennonossl. Llennonosa
SBMNSETCS CambIM  pacnpocTpaHeHHbIM 6Guononu-
MEepoM B MUPE W NPOU3BOAUTCA Ha Tepputopum PO
B MPOMBbILLIIEHHbIX MacwTabax, B TOM 4uicne u B
Pecnybnvuke Komun. B cBA3u ¢ 3TMm paspaboTka du-
3MKO-XMMUYECKUX OCHOB KepamMWU4eCKMX BOJIOKOH
METOAOM MPOMUTKN C WCMOMNb30BaHNEM APEBECHOW
LLenonosbl ABMASETCS akTyanbHON 3ajadqen.

9. NonyyeHne matepuanos C¢ BbiCOKON ¢poTO-
KaTanuTU4eCKOM akTMBHOCTbIO B BUAUMMOMN
obnacTu cnekTpa.

Pykosodumerb: M.H.c., acn. KpacHos A.Tl".

HaHogucnepcHble MOPOLLKA AOMMPOBaHHbLIX TW-
TaHaTOB BMCMYTa CO CTPYKTYPOW Nupoxsiopa obLLmm
coctaBoM BiryMTi,075 (M — Mn, Fe, Co, Ni, Cu)
ObINY CUHTE3MPOBAHBI MIMAPOTEPMATbHBIM METOLOM.
da3zoBbIl cocTaB 00pasuloB onpenenieH MeToaoM
peHTreHodaszoBoro aHanusa (P®A). Mopdonorusi
MOBEPXHOCTU UK3y4eHa METOAOM CKaHWpyloLen
3NEKTPOHHON MuKpockonun (CIM). doTokaTtanutu-
yecKkas aKTMBHOCTb COEOVMHEHW OLeHeHa Mo pas-
NOXEHUIO pPacTBOpa OpraHMYecKoro KpacuTens po-
AamuHa b (PB) npu obnyyeHnn BuaMmbiM CBETOM.
MokazaHo, YTO CUMHTE3MPOBAaHHbLIE COEAWMHEHWUsI CO
CTPYKTYpOM nupoxrnopa obnagalnT ¢OTOAKTUBHO-
CTbiO NpKW BO3OENCTBUM BUOAMMOTO CBETA.

10. Paspabotka rMbpuaHbIX aHTMOKCUAAHTOB
TEXHUYECKOro NPpUMeEHEHMUS.
Pykosodumerb: Mm.H.c., acr. Cykpywesa O.B.

C kaxgbim rogoMm HabrnogaeTcs yBenuyeHue
06bEMOB NPOM3BOACTBA MOMUMEPHBIX U roprode-
CMa304HbIX MaTepuarnos. B cBs3u ¢ atum 6onbLuoe
BHUMaHWe yaensietTcs pabotam no co3gaHuio HOBbIX
cTabunusatopoB Ha Ba3e OOCTYNHOro U AeLleBoro
cblpbsl. [JaHHble coeanHeHust 3PEKTUBHO MHINOW-
PYIOT TEPMOOKUCIIMTENBHYIO AECTPYKLMIO NOnMmep-
HbIX MaTepuarnoB, Macer, MULLEBbLIX NPOAYKTOB, TO-
MnvB, a TaKkkKe CMOCOOCTBYIOT MOBBILLEHWIO JKCMITya-
TALUMOHHBIX XapakTepuUCTVK U3OENUA Ha OCHOBE Mo-
NMMePOoB (3NacTUYHOCTb, MTMBKOCTb, TEPMOYCTONYN-
BOCTb U T.4.). BaxxHoe mecto cpeam crtabunusato-
pOB 3aHUMAIOT cCoeanHEHs Kracca OeHOsoB.

PaHee npoBeneHHble uccnenoBaHust B WHCTU-
Tyte xumumn Komu HLL YpO PAH nokasanu, 4to
deHomnbl C TEpneHOBbIMW 3aMECTUTENSAMU UMEIOT
AHTUOKCUAAHTHYIO aKTMBHOCTb BbIlle, YEM Yy Hau-
bornee npMMEHAEMOro B MPOMbILLIIEHHOCTU CTa-
6unusaTtopa uoHorna. BeegeHve B CTpyKTypy Tep-
NEHOMEHONOB PasNNYHbIX PYHKLMOHATBHBIX TPy
MOXET NPUBECTU K YCUMNEHWNIO aHTUOKCUAAHTHON aK-
TUBHOCTU. B cBA3n ¢ aTMm Obinn nonyyeHbl de-
HOMbI, cofepXalume B OOHON Mornekyrne obbemHble
TepneHoBbIn U 1-heHUNITUNbHBbIN unn 1-deHun-
NPONUIbHbIA oparMeHThbl.

MonyyeHHble coeauHeHWs NPeAcTaBnsOT UHTE-
pec B Ka4yecTBe rMbpuaHbIX aHTMOKCMOAHTOB, a Tak-
Ke TEXHUYECKUX CTabunmnsaTopoB MONMMEPHbIX Ma-
Tepuanos.
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11. MonyyeHne HOBbIX TEPMNeHOBbIX Cynbdo-
KACNIOT M WX MNpPOU3BOAHbLIX, obGnagaroLlmx
NPOTUBOrPNOGKOBOMN U aHTUMUKPOOHOWN aKTUB-
HOCTAMM.

Pykoeodumernb: M.H.c., acn. [pebéHkuHa O.H.

Xnmnyeckass mogmdmkaums NPUPOAHbLIX Ccoe-
OWHEHMN — NEepPCneKTUBHOE HarnpaBrieHne B MOUCKe
HOBbIX (OU3MOMOMMYECKN aKTUBHLIX BellecTB. W3-
BECTHO, YTO LLUMPOKO pPacrpoCTpaHEHHbIE B Npupoae
TeprieHomabl OkasbiBalOT OakrepuumgHoe, 06es-
fOonueatoLlee, OTXapKMBalollee AencTBus, Graro-
[apsi YeMy UCMONb3YHTCHA Kak aHTUCENTUKKN, PyHMU-
uuael M NpOTMBOBUPYCHblEe cpeacTBa. BeegeHue
cynborpynnel B MOMEKyNy TeprneHa mno3sonset
paclumMpuTb CMeKTp 39TOW aKTMBHOCTM, MOBLICUTb
pacTBOPUMOCTb COEANHEHUS B BOAE, a TaKkkKe CHU-
3UTb ero ToKcuM4HOCTb. OpHako cynbdupoBaHue
TEPNEeHOB CEePHOM KUCITOTOM OCIIOXKHSETCHA BbICOKON
NabunbHOCTLIO TEPNEHOBOro doparmeHTa. B gaHHom
paboTe npepnaraetcst nonydeHne S-, O-, N- u Cl-
copepKalmx MOHOTEPNEHONOOB YepPe3 CUHTES TUO-
NIOB M WX OKUCIIEHUE OUOKCMOOM Xxropa. B pamkax
npoekTa NnaHMpyeTcs CUHTEe3 NOoNMAdYHKUMOHanMb-
HbIX TEPrNEeHOBbIX TUOMOB C MOCMEeaYHLLMM OKMUCHe-
HMEeM OMOKCUMOOM Xropa; noabop onTuManbHbIX YC-
NOBUN ONS1 CENEKTUBHOIO OKWUCIEHUSI Kakaoro u3
TMOJOB; a Takke uccrnegoBaHue Gronormyeckon ak-
TUBHOCTM MOJSTYYEHHbIX COEAMHEHUI. 3a NepBbIf rog
paboTbl NPOBEAEHbl CUHTE3 TEPMNEHOBbLIX TWUONOB
NMHaAHOBOW, MEHTaHOBOW, M3000pPHAHOBOM M Kapa-
HOBOW CTPYKTYp, @ TakKe OKWCIIEHWE OaHHbIX CO-
edvHeHnn gmokemgom xsopa. MccnegosaHa aHTu-
MUKpOBHasa aKTMBHOCTb MPOOYKTOB OKUCHEeHUs. Bbl-
sIBNEeHa BbICOKas aHTMOakTepuanbHas M NPOTUBO-
rpMbkoBasi akKTMBHOCTb TMOSCYNbGOHATOB MMHAHO-
BOW CTPYKTYpbI.

12. PazpaboTka NOpUCTbIX KEpaMUYECKUX Ma-
TepuanoB Ha OCHOBEe NPUpPOAHOro cbipbs Pec-
ny6nukun Komu.

Pykoeodumenb: M.H.c., acn. Muxatinoe B./.

B pabote nony4yeHbl NOpPUCTblE Kepamuyeckune
MaTepuarnbl C UCNoMb30BaHMEM NPUPOLAHOIO CbipbA
Pecny6nukm Komu. NpoeeneHo nccneposaHue da-
30BOr0 COCTaBa, M3y4yeHa MUKPOCTPYKTypa MOBEpX-
HOCTW, onpeaeneHbl KaXyLasicsl NNOTHOCTb, OTKPbI-
Tas, 3akpbiTas M obLlas MopuCTOCTb, BOLOMOITIO-
LLieHNe, yaenbHas MPOU3BOAMTENbHOCTL MO OUC-
TUNMPOBaHHOW BOAe W (PU3NKO-MEexaHU4eckme
cBoMCTBa (pa3pyLuatoLlas Harpyska 1 npegen npoy-
HOCTW Mpu n3rnbe) nonydeHHoro npoaykta. Hambo-
nee onTUManbHbIMW 3HaYEeHUsIMM [OaHHbIX napa-
MeTpoB obnagalT obpaslpbl, MONYyYEHHbIE U3 LLUNX-
Tbl COCTaBOB «KaOJTMHUT-TasnbK-IMNHO3EM» U «OOK-
CUT-TanbK-KBapLEBbLI necok». C Lenbio nonyvyeHus
KepaMmyecknx MembpaH npoBeAeHbl 30Sb-renb
CVHTE3 WU UCCNefoBaHME arntoMOOKCUAHbBIX MITEHOK,
OOMUPOBaHHbLIX OKCMAOM >kenesa. [lokasaHo, 4To
NCMOnb30BaHMe NOSIMBUHUIIOBOIO CnpTa Npwv Nnosny-
YeHUN NMEeHOK NPUBOAUT K 0B6pa3oBaHMIo Nop C y3-
KM pacnpefeneHvem no pasmepy un crnocobctsyeT
paBHOMEPHOMY pacrpefeneHnto HaHOYaCTUL, OKCU-
Ja Xenesa B antOMOOKCMAOHON maTpuue. YCTaHOB-
NEHO, YTO N3MEHEHNE MACCOBOW OOMNN YacTuL, OKCU-
[a Xenesa B MCXOOHOW KOMMO3ULIMKM MO3BOSSIET pe-
rynupoBaTb TEKCTYPHbIE XapaKTEPUCTUKM U KaTamnu-
TUYEeCKMe CBOMCTBA OKCUAHbLIX NIIeHOK. MonyyYeHHble
MIeHKM Mokasanu NepcrnekTMBHOCTb MX UCMONb30-
BaHWsl B KAYECTBE KaTanMUTUYECKU-aKTUBHbIX CIIOEB
Ha MOBEPXHOCTM MOPUCTON KEepaMuKW, CUHTE3UNPO-
BaHHOW 13 NpUpoaHoro cbipbs Pecnybnuku Komu.
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Jlpemuu, cmuneHouy, OUNAOMbL, HAZpadbl, NOUEMHbLE 36AHUSL

NMPEMUA NPABUTENbCTBA PECNYBJIUKU
KOMU B OBJNTACTU HAYYHbIX NCCIIEOQOBA-
HUA ONA ACMUPAHTOB BpydeHa acnupaxTy,
MnagwemMy Hay4yHOMy COTpyaHuKy MwuxannoBy
Bacunuio Uropesnuy.

MMEHHAA CTUMNEHAWA MEXOYHAPOOHOIO
BINNATOTBOPUTENIbBHOINO HAY4YHOIO ®OHOA
mm. KWN. 3AMAPAEBA BpyyeHa acnvpaHTy,
mMnagwemMy HayyHomy coTpyaHuky MapTtakoBy
Unbe Cepreesnuy.
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NONOBA CBETJIAHA ANNIEKCAHOPOBHA

26 auBaps 2015 r. B T. VBa-
HOBO Ha 3acefjaHuv Auc-
CepTauUMOHHOro coBeTta
[ 212.063.01 Ha 6ase de-
JepanbHoro rocyaapcTBeH-
Horo GromkeTHoOro obpaso-
BaTeNbHOro  ydpexaeHus
BbICLLIErO npodheccroHarnb-
Horo obpasoBaHusa «l/BaHOBCKMI rocyoapCTBEH-
HbIA XMMUKO-TEXHOSOMMYECKUI YHUBEPCUTET» CO-
cToanack 3awmTa gucceprauun «AnkunmposaHne
deHonoB KaMmeHOM B MPUCYTCTBUN CMELLAHHbIX
ankorosnisiToB N reTeporeHHbIX KACMOTHbBIX KaTtanu-
3aTOpPOB» Ha COMCKaHWe YYEHOW CTEeneHu KaHau-
Jata XMMWYECKMX Hayk Mo  CchneumnanbHOCTM
02.00.03 — opraHu4deckas XMMus.

Hayy4HbIl pykogodumerinb:

0.X.H., poueHT Yykuuesa U.HO.

OdbuyuarnbHbie OrMrmoOHeHMbI:

O.X.H., goueHT Akoenesa M.I1. (PIrBYH UNHcTUTYT
OpraHMyeckon XMMmm YOUMCKOrO Hay4yHOro LieH-
Tpa PAH, 1. Ydba);

O.X.H., npodeccop Abpamo WN.I. (PrbOY BI1O
ApocnaBckun  rocyqapCTBEHHbIA  TeXHUYECKUI
yHUBEpCUTET, I. Apocnasnb).

Bedywas opeaHuzayus. ®IBYH WHCTUTYT KaTa-
nn3a um. .K. bopeckoBa Cunbupckoro otaeneHus
PAH, r. HoBocubupck.

AxkmyanbHocmb pabomsi. TepneHoeHOorMbI, no-
fnyyYyeHHble B pe3ynbTare KaTanMTU4YecKoro arku-
nvpoBaHus (peHONoB MOHOTEeprneHovaamu, 3ape-
KOMeHZoBanm cebs kak BbICOKO3(hEKTMBHbLIE aH-
TUOKCUOAHTBI LLUMPOKOrO CreKTpa NPYMEHEHUs: UH-
rméutopbl Tepmononumepmusalmm n crabunusaro-
pbl nonumepoB. WccnegoBaHus Buonornyeckomn
aKTMBHOCTM WM TOKCMYHOCTU [aHHbIX COeAWHEHWUN
nokasanu, 4YTo TeprneHoMeHoNbl MOryT NPUMEHATb-
Csl B Ka4ecTBe MeAULIMHCKMX aHTUOKCUAAHTOB, fe-
KapCTBEHHbIX NpenapaToB Afs Tepanuu psga 3a-
OoneBaHuin. B cBA3M ¢ aTUM nouck adhheKkTUBHBLIX
KaTanu3aTopoB A CEeNeKTUBHOro CUHTEe3a Tepre-
HO(PEHOIOB ABNAETCA aKkTyarnbHOW 3agadven.

BbICOKOM CeneKkTUBHOCTbIO OpmMOo-ankunuposa-
HUs peHonoB obnadalT HeKoTopble antoMUHUR-
cofepxallme roMoreHHble KaTanusaTtopbl, cpeam

@uccepmayuu, Yyuenvle 36aHUA

KOTOPbIX OOHUM N3 Hanbonee akTUBHLIX SABMSIETCS
deHonaT anoMuHus. OgHako Ucnonb3oBaHue ro-
MOFeHHOro KaTanusaTtopa TpebyeT OOMONHUTENb-
HOW cTagum Ans obpaboTkM peakumoHHOM CMecH,
NMPUBOAUT K KOPPO3MK 060pyaoBaHNs, KPOME TOrO,
FOMOreHHble KaTanus3aTopbl He MOryT ObiTb MO-
BTOPHO ucnonb3oBaHbl. B cBs3M ¢ 3Tum B Mo-
cnegHee BpeMsi Bo3pacTaeT MHTepec K uccneno-
BaHMWIO reTepOoreHHoro Katanusaa.

Llenib pabomebl: U3ydeHne ankunmpoBaHus de-
HOMNOB KaM(peHOM B NPUCYTCTBUN CMELLAHHbIX an-
KOTrONSATOB WM FEeTePOreHHbIX KUCIMOTHBLIX Katanuaa-
TOPOB Kak OCHOBbl METOAOB HanpaBfiEHHOrO CWH-
Tesa TeprneHodeHonoB — aPdEKTUBHbBIX aHTUOK-
CVOAHTOB M CTabunns3aTtopoB TEXHWYECKOTO U Me-
OVLMHCKOrO Ha3Ha4YeHus.

3adayu uccnedosaHus:
1. AccnepoBaHue anknnnpoBaHus eHona, o-kpe-
30na 1 pesopumHa kamdeHOM, KaTanusmpyemoro
cMellaHHbIMKM  ankokengamu  ZrAlL(Oi-Pr)yy 1
TiAI,Cl,(Oi-Pr)g (roMOreHHbIn KaTanms).
2. syyeHune ankunupoBaHusa deHona, o-kpesona
N pesopumHa kKamMeHOM B MPUCYTCTBMM pasnny-
HbIX FETEPOreHHbIX KUCIOTHbIX KaTann3aTtopoB.
3. ONTMMKM3aLmMsa yCroBUIA ONsi CUHTE3a TepreHo-
PEeHONOB C pasnUYHbIM CTPYKTYPHbIM TUMOM Tep-
neHoBoro cparmeHTa.

Hay4Hasi HogusHa pabomebl: BnepBble UCChe-
OoBaHbl bumeTannuyeckne ankoronaTbl ZrAly(Oi-
Pr)io 1 TiAlLCl,(Oi-Pr)g B Ka4ecTBe kaTanu3aTopoB
ankunMpoBaHus pe3opumHa U o-kpesona kamde-
Hom. lNMokasaHo, 4YTo fo6aBka TUTaHa U LMPKOHMS
He MpPMBOOMUT K MOBLILLIEHUIO PErno- U crepeoce-
NEKTMBHOCTW NpoLiecca MO CPaBHEHUIO C Kpe3onsi-
TOM WM U30NPONUNATOM anioMUHUS.

BnepBble n3y4eHo ankunupoBaHue kamgeHoOM
deHonoB (tpeHona, pesopuMHa M O-kpesona) B
npucyTcTBun 5%-Horo cynbaTUpoOBaHHOIO AWOK-
cuga uupkoHma (8042'/Zr02). BbisiBNeHbl 3akOHO-
MEPHOCTU BIUSIHWUSI YCIOBUM MNPOBEAEHMUST peak-
LUK Ha Permo- N CTepeoCeneKTUBHOCTb.

CynbaTtnpoBaHHblE OKCUAbI LIMPKOHUS, MNpPO-
MOTUPOBAHHbIE XXENe3oMm, rannvem, BaHaguEM U
Lepuem BrepBble MCMOMb30BaHbl B KavyecTBe Ka-
TanM3aTopoB ankunupoBaHust deHonoB kamde-
Hom. [NokasaHo BnUsSIHWE MPOMOTOpa Ha KUCMOT-
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HOCTb KaTanu3aTtopa W HamnpaBfeHue ankunmpo-
BaHWA peHoNoB.

lMoka3aHo BnMSAHME HOCUTENS Ha HanpasneHve
ankunupoBaHusa eHorna, o-kpesona u pesopumHa
kamdeHoMm Ha 12-coctopHodonbdpamoBon U
12-kpemHeponbpamoBo  KUCMNOTax, HaHeceH-
HbIX Ha OKCUAbI LMPKOHUS 1 TUTaHa.

lMpakmuyeckas 3Ha4umocmb pabomebl 3aknio-
YaeTca B pa3paboTke TEXHOMOrMYHbIX MEeTOAO0B
CUHTE3a TepneHodEeHONoB — 3PPEKTUBHBLIX aH-
TMOKCMAAHTOB 1 CTabunna3aTtopoB TEXHUYECKOTO U
MEOULMHCKOTO Ha3Ha4yeHus — C NCMONb30BaHNEM
pereHepupyeMbIxX 3KOnormyeckn 6esonacHbIX Ka-
TanusaTopoB. HanaeH HU3KoTeMnepaTypHbIA Cro-

POYEBA TATbAHA KUPUINIOBHA

27 anpens 2015 r. B
r. IBaHOBO Ha 3acegaHum
OVCCePTaLMOHHOIO COBe-
Ta [1 212.063.01 Ha 6ase
depepansHoro rocyaap-
CTBEHHOro  BrompKeTHOro
obpasoBaTenbHOro  yu-
pexxaeHust BbICLLIEro npo-
deccroHanbHoro  obpa-
30BaHus  «/BaHoBCKMI
roCyAapCTBEHHbIA XMMUKO-TEXHONOTUYECKUA  YHU-
BepcuteT» CcocToanack 3alurta  avcceprauuv
«TeTtpa(me3zo-apnn)nopduprHbl ¢ AMM3000PHUIN-
deHOoMNbHbIMM parMeHTamMmmn Ha nepudepum Mak-
pounKna U UX MeTanfoKOMMNEKCbl — HOBble M6-
pUAHbIE AHTUOKCUAAHTbI» Ha COWCKaHWE YYeHOW
CTeneHn KaHauaata XUMUYECKMX HayK no crneuu-
anbHocTu 02.00.03 — opraHu4yeckas XMmMus.

HayuHbIl pykogodumerib:

O.X.H., goueHT benbix [.B.

OdpuyuarnbHble OMNMOHEHMEI:

0.X.H., npodeccop, 3aB. kadeapon obwen n omo-
opraHunyeckon xumuun Opnos B.1O. (®IrbOY BIMNO
ApocnaBckun rocygapcTBEHHbIN YHUBEPCUTET UM.
MN.r. demuposa, r. Apocnaensb);

O.X.H., CTaplMi Hay4HbIn COTPyaHWK JlobumMues
A.B. (®I'BOY BIIO VBaHOBCKMIN rocydapCTBEHHbLIN
XUMUKO-TEXHOSOMNYECKNIA YHUBEpCUTET, . MBaHo-
BO).

CcO0 pernoceneKkTMBHOrO cuHTe3a 4-n3o0opHUn-2-
MeTungeHona B NpUCyTCTBUN S0,%/ZrO, B Kave-
cTBe KatanusaTtopa. B npucytctBum cynbcaTtumpo-
BaHHbIX OKCWOOB LMPKOHWUS, MPOMOTUPOBAHHbIX
Xenesom, ranfimem u uepmemM B Msrknx yCrnoBusix ¢
BbICOK/MUW BbIXOAaMW, CUHTE3NPOBaHbI U3060PHK-
noeble acupel deHona u opmo-kpesona. 4-u3o-
6opHun-1,3-aurnapokcnbeHs3on CUHTE3NpPoBaH pe-
rMo- U CTEPEOCENEKTUBHO C UCMOMNb30BaHNEM NpPo-
MOTMPOBAHHOIO Cyrnb(aTMPOBaAHHOIO OKcuaa ump-
KoHWS. [MokazaHa BO3MOXHOCTb CEMNEKTUBHOIO Mo-
nyyeHus 4,6-gum3obopHun-1,3-gurngpokcndeHsona
C BbICOKMM BbIX04oM B npucytctBumn HPWO/TIO, B
MSArKMX YCIOBUSIX.

Bedywas opearusayusi: ®I'BYH WHctutyT ane-
MeHTopraHnyeckmnx coeguHexHmn nm. A.H. Hecme-
sHoBa PAH, r. Mocksa.

AxkmyarnbHocmb pabombl; B HacTosiLLee BpeMs
fonbLIoN MHTepec npeacTaBnsieT nonydeHue rub-
PUAHLIX @HTMOKCMAAHTOB, MOMEKYrbl KOTOPbLIX CO-
OepXaT HECKONbKO pPeaKLMOHHbIX LEHTPOB, CMO-
COOHbIX MHMMOMPOBAaTL OKUCIMTENbHbIE MPOLECCHI
Nno-pasHOMYy B3aMMOLEWCTBYS C aKTUBHbIMU dhop-
MaMu Kucrnopoga u CBOOOAHBIMM pagvKkanamu u
MPOSBNSATbL BHYTPUMOIEKYNSPHBIA  CUHEPrMYeCKUi
acbdpekT. MNepcnekTnBHbIMK aHTUOKeHaaHTamm (AO)
TaKoro Tuna SBMSIOTCS COEAVMHEHMS, B MOJEKyrne
KOTOPbIX UMETCHA MNOPMUPMHOBLIA U ankunge-
HomMbHble bparmeHTbl. CoyeTaHne B OaHOW Morne-
Kyrne nopcupmrHOBOrO MakKpoLMKiia C HECKOSNbKAMM
ankundeHonbHeIMU oparMeHTamMn MOXeT NpuBeC-
TW K MOBbILEHWNIO aHTMOKCUAAHTHOW aKTUBHOCTU
(AOA) 3a cyeT B3aMMOOMOMHALLErO B3aumoaen-
CTBUSA 3TUX (PparMEHTOB C aKTMBHbIMK dhopMamm
kucnopoga (APK) u gpyrumm ceobogHbIMM pagu-
kanamu. Tak, HanpyMep, MO nUTepaTypHbIM AaH-
HbIM, TeTpa(Me30-apun)nopupmnHbl N COOTBETCT-
BytOLLME nopupmHaThl ¢ parmeHTamu N3BeCcTHO-
ro aHTMokcuaaHTa 2,6-gu-mpem-6ytundeHona Ha
nepudepmn Makpouukna nposiBASOT 3HAYUTENb-
Hyto AOA. Pornb 2,6-gu-mpem-6ytundeHornbHbIX
3amectutenen B BospacTtaHum AOA TeTtpa(3,5-au-
mpem-6yTun)-4-rmgpokcndeHmn)nopduHa no cpae-
HEeHUIO ¢ TeTpadeHnNNopdUHOM, HE coaepXKaLlum
parMeHTbl CTepUYeCcKn 3aTpyaHEHHbIX doparMeH-
TOB, OOBACHAT 00paTUMOCTBIO NMpoLieccoB obpa-
30BaHNSA (PEHOKCUIBbHBIX pagukanoB Ha nepuge-
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pun NOPOUPUHOBOrO KofbLia U XMHOUAHbIX dopar-
MEHTOB B NopdhoaMMETEHOBOWN CTPYKTYpe.

N3060pHMNdEeHOrNbI 1 UX PYHKLMOHASBbHBLIE MPO-
M3BOAHbIE M3BECTHbI Kak OWOMOrM4eckn akTUBHbIE
BellecTBa, obnagaroLime aHTUOKUCTIUTENbHBIM Ael-
cTBveM. BaxHblM npeactaBuTeneM 3TOro knacca
coeanHeHnn siBnsieTcs 2,6-aun3obopHUn-4-meTun-
deHor, NPOSIBNSIOLLMIA BbICOKYH) aHTUOKCUAAHTHYHO
aKTUBHOCTb. IMes HU3Ky0 TOKCUYHOCTb, 9TO Coeau-
HeHne o6ragaeT LWUPOKMM CMEKTPOM MOSE3HbIX
Buonormyeckux CBOWCTB: MPOSIBNSET reMopeosory-
YECKylo, aHTuarperaTHyto, aHTUTPOMOOreHHY0, Hew-
POMPOTEKTOPHYIO N PETUHOMPOTEKTOPHYIO aKTUBHO-
CTW, yBENUYMBaEeT MO3roBOW KPOBOTOK. MHorve ua
nepeynucrneHHbix B1Monormyecknx aktuBHocten 2,6-
Onn3obopHun-4-metundeHona Moryt ObiTb CBSA3a-
Hbl C €ro aHTUOKCUAAHTHbIMWU cBOMCTBaMW. [MpUHK-
Mas BO BHWMaHuWe BblLLENepeYnCrieHHoe, MOXHO
nNpeanonoXutb, YTO NOPUPUHBI C AMM3OOOPHMUI-
(PEHONBbHBIMM 3aMECTUTENSIMU MOTYT ObITb addhek-
TuBHbIMU AO. B TO e Bpemsi TeTpa(me3o-apun) nop-
PUPKUHBI C 4-rMapoKeK-3,5-anmM3o00pHUITEHONBHI-
MU 3aMeCcTUTENSMU B NUTepaType He onucaHbl. Ta-
KM 0OpasoMm, CUHTE3 COedVHEHWN, CoAepXallmx B
Monekyrne TeprneHodeHonbHble U MOPOUPUHOBLIV
(Mnn meTannonopdUpUHOBLIN) dparMeHTbl, npea-
CTaBMsIET 3HAYUTENbHbBIN UHTEPEC C TOYKU 3peHus
noucka HOBbIX TMOPUAHBLIX aHTUOKCUAAHTOB U SBMS-
€TCH aKTyanbHON 3ajajven.

Llenb pabombi — CUHTE3 HOBbIX NOTEHLMaNbHbIX
rMOpPUOHbLIX aHTUOKCUAAHTOB, COYETaKLWMX B MO-
nekyne nopdUPVHOBLIN (MM MeTannonopdupu-
HOBbIW) N TePNEHOMEHObHLIE (DParMeHTbI.

3adauu uccriedosaHus:
1. N3yyeHne koHOEHcCALMM NPOCTPAHCTBEHHbLIX
nsomepos 3,5-ann3o60pHUN-4-ruapokcmbeHsarnb-
JernagoB € MUPPONOM C LUernbl CUHTe3a TeTpa
(Me30-apun)nopdupuHoB ¢ GOPHUNbHBIMKU dopar-
MeHTamMun B (PEHOIbHbIX 3aMeCTUTENSIX.
2. CuHTe3 nopcmprHaTOB NEPEXodHbIX MeTansioB
(zn*, cu™, Cco™, Fe*, Mn*") ¢ aumnsoGopHunde-
HOMbHbIMK doparMeHTamu Ha nepudepun Makpo-
umkna.
3. N3yyeHune cmelLaHHo-anbaerMgHom KoHaeHcaumm
Cc ydactmem 3,5-an-mpem-0yTun-4-ruapoKcmbeHs-
anbgervga u mMe30-3,5-4un3ob0opHUN-4-rmapoKcu-
feHzanbaervaa ¢ NUPPONOM C LEnbio NomnyyYyeHus
HECMMMETPUYHO 3aMeLLeHHbIX TeTpaapunnopdu-
pyHOB C dhparmeHTamun 4-rmapokcu-3,5-gunsobop-
HUndeHona n 4-rmapokeu-3,5-an-mpem-oytunde-
HOMa B OOHOM MOJIEKyne.

4. N3ydyeHne cMellaHHO-anbOerngHoOn KoHOEeHca-
UMM C ydacTMem apoMaTuU4eckux anbaerngos U
me30-3,5-anm3obopHun-4-rugpokcnbeHsansaernaa
C NUPPOSIOM C Lenbio NnonyyeHns HeCUMMETPUYHO
3aMeLLeHHbIX TeTpaapunnopupmMHOB C pasnuy-
HbIM KONMYECTBOM U3000PHUNGEHONBHBLIX 3amec-
TUTEnEen.

5. OueHka aHTMOKCUOAHTHbBIX U MeMBpaHONpPOTeK-
TOPHbIX CBOWCTB MOMYYEHHbIX COeQUHEHNIA.

Hay4Has Hosu3Ha pabombi: BNepBble CUHTE3N-
poBaH psg nopumpuHoB ¢ parmeHTamu (—), (+) 1
Me30-2,6-AnnM3060pHUIIHEHONOB B MOMOXEHUSX 5,
10, 15 un 20, npucoeMHEHHbIX K MaKpOLUKIy Hemno-
CpedCTBEHHO Yepe3 aToM yrnepoda B MOJIOXKEHUN
4 TepneHoMeHONbHOro 3aMecTuTens. YcraHosre-
Ho, uTo 5,10,15,20-TeTpa(me30-2,6-aun3000pHUN-
deHnn)nopduH ¢ parmeHTamm me3o-2,6-4UnN30-
6opHundeHona npeacraenseT cobon cmechb aTpo-
nomsomepos. NokasaHo, 4to 5,10,15,20-TeTpa (Me-
30-2,6-Ann3060pHUNGEHNT)NMOPPUH MOXeT ObiTb
nony4eH n3 6ornee AOOCTYNHOW cCMecu AuM3obop-
HWUIKPE30/10B, MOTy4aeMou Npy anknunmpoBaHun -
Kpesona kamdeHom 6e3 ee npeaBapuTenbHOro
paszernerusi. CUHTE3MpoBaHbl NopdupuHaTLl Zn”",
cu®, co®, Fe* u Mn* Ha ocHose 5,10,15,20-
TeTpa(me3o-2,6-aun3obopHundeHmnn)nopguHa.

Bnepsble nony4eH TeTpa(meso-apun)nopdupuH
c Tpemsa 2,6-Annm3060pHUINIIEHONBbHLEIMU U OHUM
2,6-0n-mpem-6yTUndeHoNbHbIM  3aMEeCTUTENSIMU.
MokasaHo, 4TO aHTMpaauMKanbHasi aKTUBHOCTb TET-
pa(3,5-aun3o6opHun-4-ruapokcudeHun)nopgprHa
W nopcupuHatoB Zn”*, Cu®*, Co*, Fe*" Ha ero oc-
HoBe oOycrnoBneHa MMOPOKCUMbHLIMW Tpynnamm
TEPNeHOMEHONbHbIX  3amecTutenen (U3yvyeHue
BMMSHUS Ha KUHETUYECKUE XapaKTEepUCTUKU peak-
UMM OKUCINEHNST 9TUNOEH30na). YCTaHOBIEHO, YTO
aHTUOKCUOAHTHOoe pgenctBue TeTpa(3,5-gumn3obop-
HUN-4-rmgpokcrdenHnn) nopdmHa u NopUpMHaTOB
Zn**, cu®, co*, Fe** n Mn** Ha ero ocHoBe 0Gy-
CNOBMEHO He TONbKO CyMMapHbIM 3ddhekToM Ye-
Tbipex PEHOSbHbLIX 3aMECTUTENEN, HO N HanU4Mem
B Mosiekyrne nopupMHOBOro MakpoLumkna (3nek-
Tpoxumudeckun OOMI-tect). MNokasaHo, 4TO TET-
pa(3,5-gun3o6opHnn-4-rugpokcrndeHnn)nopduH
obrnagaer yMepeHHOW MeMOpPaHOMpPOTEKTOPHOWN
aKTMBHOCTbLIO (CNocoBHOCTLI0 MHrIMbupoBatb H,Oo-
WHOYLMPOBAHHBIN FEMONN3 3PUTPOLIMTOB, TOPMO-
3UTb HaKoOMJieHMe BTOPMYHBIX NMPOOYKTOB MepeKumc-
HOrO OKMCIEHMS NMUMMOO0B N OKUCIIEHWE OKCUIeMOr-
nobuHa).

lpakmuyeckass 3Ha4dumocmsb:. paspaboTaHbl
crnocobbl cMHTe3a TeTpa(mMe3o-apun)noprpuHOB C
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Onn3060pHNNGEHONBHBIMKU  DparMeHTamMn Ha ne-
pudepumn makpoumkna. CruHTe3npoBaHbl Nopdunpu-
HaTbl Zn**, Cu®*, Co*, Fe* n Mn* Ha ocHoBe TeT-
pa(3,5-amn3obopHun-4-rmapokcmdeHun)nopdmHa.
MpenBaputenbHoe  UcCredoBaHUE — AHTUOKCU-
OaHTHOW N MeMOPaHONPOTEKTOPHOM  aKTUBHOCTU

CTAPLIEBA OJIbI'A MUXAUNOBHA

27 anpensa 2015 r. B . VBa-
HOBO Ha 3acegaHuu coseTa
no 3awmte [OOKTOPCKMX M
KaHOuMOaTcKMx  guccepra-
umn O 212.063.01 B dene-
panbHOM rocynapCTBEHHOM
OromxeTHOM obpasoBaTenb-
HOM YYpEeXOEHUM BbICLLETO
npodeccroHanbLHoro obpa-
el 30BaHNs «/BaHOBCKUIN ro-
CyOapCTBEHHbIV XMMUKO-TEXHOIOTMYECKUIA YHUBED-
CUTET» cocTosAnach 3awmrta guccepraumm «Hosble
rMapPOUIM3MPOBaHHbIE U AUMEpPHbLIE NMPOM3BOAHLIE
xnopodunna a ¢ parmeHTaMmu OnUro3TUNEH -
Korew B KayecTBe rMapounbHON YacTu MONeEKynbl
UnNM cnencepa» Ha COUCKAHME YYEHOW CTeneHu
KaHOugata XMMUYECKUX HayK Mo crneumansHOCTU
02.00.03 — opraHn4eckas Xmmus.

HayuHblil pykogodumerinb:

O.X.H., goueHT benbix [.B.

OdpuyuarnbHble OMNMOHEHMSI:

O.X.H., npocpeccop BepesnH O.6. (®IBOY BIO
MBaHOBCKMI rocyaapCTBEHHbIN XUMMUKO-TEXHOMO-
rMmyeckui yHusepcuTerT, r. ViBaHoBO);

K.X.H., CTapLnin Hay4HbIA coTpyaHuK TiopuH B.C.
(PrBYH UNHCTUTYT DU3NYECKON XUMUM U 3NEKTPO-
xumun um. A.H. ®pymkuna PAH, r. Mockea).
Bedywas opzaHusayus: ®I'bOY BIO WeaHoBc-
KWW rocygapcTBEHHbIA YHUBEPCUTET, I. MIBaHOBO.

AxkmyarnbHocmb pabomsl. NPON3BOAHbIE XI10-
podunna a UHTEHCMBHO UCCNEAYIOTCH B Ka4ecTBe
doToceHcmbunmsaTopoB (PC) ana doToanHamu-
yeckon Tepanuu (®OT) B pasnuyHbix obnactsx
MeaWUUHBbI  (OHKOMNOrusl, OTOnapuHronorusi, od-
TanbMOIOrUs, XMpyprus, neyeHme rpmbkoBbIX 3a-
boneBaHuin). HekoTopble N3 HUX yXe Halnu npu-
MeHeHVe B KINMHNYeCckon npakTuke. MpuaaHue Mo-
nekyne xnopuHoBoro ®C amundpunbHbIX CBONCTB
BO MHOIMMX Crydasix cnocobcTByeT ycuneHuo ¢o-

5,10,15,20-TeTpa(me30-2,6-a1m3060pHUnIgeHmn)nop-
cduHa M nopcupuHatoB Zn>, Cu®, Co®, Fe** u
Mn>" Ha ero ocHoBe MoO3BONISIET paccMaTPUBATh Mo-
OOOHble COeOUHEHUs] KaK MepcrneKkTMBHble rMbpua-

Hble aHTUOKCUOAHTbI.

TOOVMHaAMMYECKOro OencTBus 3a cyeT Oonee adp-
dekTnBHOro B3anmopenctTeus ®C ¢ KNeToYHbIMU
mMembpaHamu, YTO MOBbILIAET Pe3ynbTaTUBHOCTb
®OT. YuntbiBas, YTO NOPOUPUHOBBIA MaKPOLIMKIT
saBnsaeTca ruapodobHON YacTblo MONEKynbl, Npea-
CTaBnsieT MHTepec BHeApeHMe Ha nepudeputo
Makpouukna ruapodunbHbiX parMeHToB, B Ka-
YyecTBe KOTOPbIX HamMy ObinM  UCNOMb30BaHbI
dparMeHTbl  ONUIOITUNEHITNIMKONEN C  YUCIIOM
STUMEHIMNKOSNbHbIX 3BEHbEB OT ABYX OO LUECTW.
OTn onuroadupbl NpeacTaBnsalT cobon pacTBo-
pvMble B Bode COEAMHEHMWS, MOMEKYrbl KOTOPbIX
MUMEIOT 3HAYMTENbHOE KONMMYECTBO LEHTPOB, O0Y-
cnasnusarwmnx 3dEKTUBHYIO rmapaTaumio npu
nx pacTtBopeHun B BoAe. B cBs3u ¢ 9TMM Hanunume
Takux oparMeHToOB U UX KONUYECTBO B MOrekyne
crnocobcTByeT ee ruapartaumm U, TeM cambiM, Mo-
BbllIaeT rmapounbHOCTL coefuHeHusa. Kpome
TOro, Hanuune dparMeHTa ONUro3TUNEHINIMKONSA
cnocobCcTBYEeT MEXMONEKYNSPHbIM B3aMMOAENCT-
BMSIM, ODYCMOBMNEHHBIM BOAOPOAHBIMU CBA3SIMU.
OnvHa nonuadpmpHOn LEnoYKKn, NOMOXeHue B
MaKpOLUMKIIE W KONMYECTBO 3TMX (parMeHToB
OOIMKHbI OKa3biBaTb BNNSIHUE Ha rMAPOMUIBHOCTb
COeINHEHUSs, NOSTOMY, BHeApsst Takme doparmeH-
Tbl, MOXHO W3MEHATb rMApodUIbHbIE CBOWCTBA
nony4aembix Npou3BoaHbIX. B nutepaType coaep-
XaTcsa OTpbIBOYHbIE CBeAEHUS O MOAOGHbIX Mpo-
W3BOAHbIX, BKIHOYAOLWLMX DparMeHTbl TPUITUNEH-
rmukond. B To e Bpemsi cucteMaTU4yecKmx Wuc-
CNefoBaHUM BMAWSHUS CTPOEHWS TaKuMX coeduHe-
HUA Ha UX TMAPOUITBLHOCTb NPOBEAEHO He ObINo,
NMO3TOMY CMHTE3 U UCCNefoBaHNe XIOPUHOB C MO-
NMacppHbiMK - pparMeHTamu,  OTIIMYaloLMXCS
OJNIMHOWN Lenoykn, ee NomnoXeHWemM B MakpouuKne
N KONMMYECTBOM ONUrO3TUNEHINNKOMbHBIX dhpar-
MEHTOB npefcTaBnaet OGonblon wuHTtepec. [o-
nonHuTenbHasa ruapodunmsaums MoxeT ObITb
OOCTUrHYTa 3a CHET BHEAPEHUS B MONEKYNy KaTu-
OHHbIX 3amecTuTenen. Kpome Toro, Hanuuve ka-
TUOHHbIX FPYNN MOXET NPMBECTU K HOBbIM Grono-
rmyeckum ceomncTBam. [MoaTomy paspaboTka cno-
cob0B BHEOPEHMS KaTMOHHBIX FPynn B MONEKYbl
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nodobHbIX NPOU3BOAHLIX SBMSIETCS aKTyarlbHOM
3agadven. I3BeCTHO, YTO ANMEPHbIEe XSTOPUHbI SB-
nsatoTtca aktuBHbiMn ®C ana ®AT oHKkonormyeckmnx
3aboneBaHuin. AKTUBHOCTb 3TUX COEAUHEHUA B
3HaYUTENbHOW CTENEHN 3aBUCUT OT AMNHbLI U NpK-
poabl crnercepa Mexay Makpoumknamu, no3Tomy
CUHTE3 U U3ydeHne OUMEPHbIX XNOPUHOB C OfUro-
3bMpHBLIMK cnencepamMmu nNpeacTaBnsAlT 6onbLIOW
uHTepec. Takum obpasom, paspaboTka METOAOB
CUHTE3a M XMMUYECKON Moaudukauumn rugpodu-
NN3NPOBAHHBLIX M OUMEPHbIX MPOU3BOAHLIX XI1O0-
podunna a ¢ cdparmMeHTaMn ONUrO3TUIEHTNINKO-
nen pasnuMyHon ANWHbI B KavecTBe rmapodunb-
HOW YacT! MOSIEeKyrbl UK crnencepa Mexay Mak-
pouuKnamu, usydeHne CBOMUCTB 3TUX COeANHEHUN
npeacTaBnsAOT MHTEPEC C TOYKN 3PEHMSA Pa3BUTUS
XUMUN PUTO-XNIOPUHOB U MOMYHEHUSI HOBbIX BU1O-
NOrNYecKn akTUBHbIX COEOUHEHUA U MO3TOMY SIB-
ngaeTcs akTyanbHOW 3ajaden.

Llenb pabombi. CUHTE3, XMMnyeckas moamndum-
Kauus n uccrnegosaHne CBOUCTB rmapodounmnsnpo-
BaHHbIX U OUMEPHBIX NMPOU3BOAHLIX Xropodunna
a ¢ dparMeHTamm ONMro3TUNEHINNKONEN pasnuny-
HOW ONWHbI B Ka4ecTBe rmapodunbHOM YacTu Mo-
nekynbl UK cnercepa Mexay Makpouuknamu.

3adayu uccrnedosaHus:

1. UsyueHne nepeatepudukaLmum  CroOXHO-
3hMpHbIX 1 aTepudmkaumnm kKapboKCHbHBLIX Fpynn
nNpon3BoAHbIX Xxnopodmnna a [enucTsuem Aau-,
Tpu-, TeTpa-, NeHTa-, reKCasTUNeHrNMKoNnen, cTu-
MYMMPOBAHHbBIX pasnMyHbIMK KaTanusatopamu u
«aKTUBMPYKOLLMMU areHTamm».

2. CuHTE3 npomn3BOAHbIX Xxmopodwunna a ¢
dparMeHTamMn ONUrOITUNEHTTIMKONEN Pa3NNYHON
ONWHBI B Ka4ecTBe rmapodunsHON YacTu MOMeKy-
Nbl, OTMAMYAKOLWMXCA ANMHON  ONUIO3TUNEHINU-
KOMbHOW LLEeNOYKK, ee NOSIoXKEHNEM B XIIOPUHOBOM
MaKpoUUKNe, a Takke CTPOEHWEM XIOPUHOBOIO
MaKpOLUUKIa U KONMMYeCTBOM (PparMeHTOB Ofvro-
ATUNEHINNKONEeN Ha ero nepudepun.

3. CvHTe3s pgBaxdbl aMWHOMETUIIMPOBAHHbIX
NMPOU3BOAHbBIX XMOPUHA € C OJIMIO3TWUMEHININ-
KOMbHbIMK (pparMeHTaMmu U AUKATUOHHBLIX XNOpU-
HOB Ha MX OCHOBeE.

4. CUHTE3 [OMMEepHbIX MPOU3BOAHBLIX XITOPO-
dunna a ¢ cparmeHTaMn ONUro3TUNEHTIIMKONEN
pasnuYHOn ANuWHbI B KayecTBe cnencepa Mexay
MaKpOLUUKNaM1M C UCMOMb30BaHWEM peakuun ne-
peaTepuuKkaLnumn CrioxXHoO3UPHOW rPynnbl 3K30-
uMKria c panbHerwen mogudukaumen nonydeH-
HbIX MPOV3BOAHbIX.

5. N3ydyeHne BNUSHUA CTPYKTYPbl NMOMYyYEHHbIX
COEOVHEHUN Ha WX rMAPOMUIBHOCTL U LUTOTOK-
CUYHOCTb.

HayyHasi HosusHa: pa3paboTaHbl HOBble CMO-
cobbl CMHTE3a NPOM3BOAHbIX Xropodunna a ¢ oa-
HAM 1 ABYMSA dparMeHTamu ONUrodTUNEHTNINKO-
newn, OCHOBaHHble Ha nepesaTepuduKkaLmn Crox-
HO3COMPHBIX FPyNn NPOM3BOAHbLIX Xropodunna a,
a Takke pasnuunM B pPeakLUOHHOW CnocobHOCTH
CMOXHO3MUPHBIX FPYNM 3K30UMKIIa U NponuoHaT-
HOroO 3amMecTUTens B MONoOXeHun 17 meTundgeo-
dopbuga a. MNokasaHo, 4YTO NpU OENCTBUN HA Me-
Tundgeodopbua a an-, TpU- U TETPASTUNEHTTINKO-
newn B NPUCYTCTBUN CEPHON KUCNOTbI MPOMCXOaUT
nepeatepudukaLmnsg CNoXXHOIMUPHOW rpynnbl 3a-
MecTUTens B NonoxeHuu 17, a cnoxHoagupHas
rpynna B nonoxexHuu 13(2) ak3oumkna B peakuumto
He BcTynaet. C npumeHeHnem paspaboTaHHbIX
CrnocoboB CUHTE3MpOBaH psg HOBbIX amdudunb-
HbIX XJTOPMHOB C pparMeHTammn OJIUTO3TUMEHTIIN-
Konem B KayecTBe MOSMSAPHOM 4acTu, OTnn4aro-
lwmecsa [OnvHonm nonuadpmpHom uenodkn (2—6
3BEHbEB), MOMOXEHNEM MONAPHOro parMeHTa B
MakpoLMKNe W CTPOEHUEM MaKpPOLUKNNYECKON
yacTtu, a Takke psa PopOUHOBLIX U XITOPUHOBBIX
NPON3BOAHbLIX Xropodunna a ¢ oByMa dparMmeH-
TaMu onuroatTuneHrnukonen. Ha ocHoBe AaHHbIX
0 XpomaTorpacduyeckor MOABMXKHOCTM MOMyYeH-
HbIX MPOU3BOAHBIX B YCIOBMSAX OOpalleHHO-
dazoBort BOXXX nokasaHo, YTO BHEApPEHME Onu-
FO3TUMEHTTIMKONBHOIO (hparmMeHTa (Kak nepBoro,
TaKk M BTOPOr0) 3HAYUTENbHO YBENWYMBaeT rma-
podUNIbHOCTE MOsiekyrnbl B LenoM. U3 cTpykTyp-
HbIX pakTOpoB Haubornee CUNbHO BRAUSIET Hanu-
yne UnM OTCYTCTBME 3K3ouuKNa (pasMblkaHWe IK-
30UMKNa NpMBOAMT NpU OAMHAKOBOW AMNWHE NOMu-
3(PMPHON LIEMOYKM K YMEHbLUEHUIO MAPOGOGHO-
CTW), a TaKKe MonoXeHue nonuacmpHoro dpar-
MeHTa (yBenu4eHue ONuHbl cnewcepa Mexagy
(HparMeHTOM OJIMFO3TUMEHITIMKONS UM MaKpOLMK-
NIOM MPUBOAUT K MOBbLIWEHUIO TMAPOPUIBHOCTH).
YanvHeHve nonuachupHoOn Lenodku He nNpuBoauT
K 3aMeTHOMY YBEINMYEHUI TMapodUIbHOCTY.
AMUHOMETUNUPOBAHMEM BUHUIBHOW FPYMMbl ONK-
FO3TUNEHTNIUKOMbBHBIX MNPOWU3BOAHbLIX XMOpUHA €g
aenctenem 6uc(N,N-aumeTnnammHo)MmeTaHa ¢ no-
cnepywollen KsaTepHusaumen AUMeETUNAMUHO-
rpynn nonyyeHHbIX ABaxAbl aMUHOMETUNMPOBAH-
HbIX NPOU3BOAHbIX AENCTBMEM MOAUCTOrO MeTuna
CMHTEe3MpOBaHa Cepus He OMUCaHHbIX paHee Ou-
KaTUOHHbIX XIIOPMHOB C bparMeHTamu OnuroaTu-
NEHrN1Konen pasnnuyHon anuHbl. CUHTE3MPOBaHbI
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HOBbl€ OUMEpPHbIE XMOPWUHbI C OJTUTOATUMEHINN-
KOSNbHbIMM cnencepammn pasfiMyHON ANWUHBbI.

lMpakmuueckas 3Ha4uMOCMmb: NPEeanOoXeH Cno-
cob cuHTesa rMapodUbHBIX ONUIFOITUNEHINU-
KONMbHbIX NPOUN3BOAHbIX Xnopodunna a. Pa3spabo-
TaHa MeToauMka cuHTesa opObuH-popObrHOBLIX,
XINOPUH-XNOPUHOBBLIX U (POPOMH-XITOPUHOBBIX Au-
MEPHbIX MPOM3BOAHLIX xJlopodunna a ¢ Onuro-
ATUMEHINUKONBHBIMK ~ MOCTUKamu.  peanoxeH
yOoOHbIA cnocob cuHTe3a 3hMpOB MPOM3BOAHBIX
xnopodmnna a no NonoXxeHuo 17, No3BONSOLLUIA
nonyyatb OpPOUHBI U XNTOPVHBI C OOHUM U ABYMS
dparmMeHTamMn onuroaTuneHrnukonen (no 13- un
17-nonoxeHuto B ¢popbuHoBbIX 1M 15- n 17-nono-
XXEHWI0 B XIMOPUHOBBLIX MPOU3BOAHLIX). CuUHTE3M-
poBaHa GuGnMOTEKA MOHO- W AUMEPHBLIX NPOU3-
BOAHbIX Xropodmnna a, OTNNYalLWMXCs rmgpo-

UNBLHOCTBI, 3apAA0M MOJIEKYITbI M KONTIMYECTBOM
MaKpOLMKIOB, WUCCNedoBaHME KOTOPbIX MOXET
BbISiBUTb HOBble OC Ons NpMMEHEHMs B pasnuy-
HbIX obnacTsx mMeauuuHbl. lokaszaHo, 4YTO, BHe-
apeHve parMeHToB MOMEKyn OfIMrodTUNEHI K-
Konem Ha nepudepuro XrMopuHOBOro Makpouuknia
He NPWBOAUT K 3aMETHOMY MOBbLILLIEHUIO TOKCUY-
HOCTU COOTBETCTBYIOLUMX MPOM3BOAHbIX. [lony-
YeHHbIN pe3ynbTaT MOXET ObiTb MCNONBL30BaH Npwu
pa3paboTke MeToAoB rmgpodunusauum npoms-
BOAOHbIX MPUPOAHBLIX MOPEUPUHOB. YCTaHOBIIEHO,
YTO TEMHOBASA TOKCUYHOCTb BO BCEX CIyyasx 3Ha-
UMTENBHO CHWXaeTcs Npu nepexone OT MOHOMEP-
HbIX XITOPVMHOB K ANUMEPHbBIM BHE 3aBUCUMOCTU OT
CTPOEHNSA MaKpOLMKIOB, 06beaNHEHHbIX B AUMEP,
NoO3TOMY AMMEPHbIE NPON3BOAHbIE NEPCNEKTUBHbI
Onsa nanbHenwero nccnenosaHns B kadectee OC.
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MEXXOYHAPOLOHAAS QEATEIIbHOCTb UHCTUTYTA XUMWUUN 3A 2015 e.

¢ Kyyun AnekcaHOp Bacunbeeu4 — u4n.-kopp.
PAH, onpektop NHcTutyTa.

C 19 no 24 pexabps 2015 r. npuHAn y4yactme B
pabote XVII MexayHapogHOM WMHHOBALMOHHOM
apmapku (r. lN'yHwkoy, Knutan).

WcTouHurk douHaHCMpOBaHUA: cpeacTsa nporpam-
Mbl Ne 15-15-34-68, roc. koHTpakT Ne 14-08.12.0026
o7 17.03.2014 r.

¢ Ps6koe KOpuli MeaHoeu4 — O.X.H., 3aB. nabo-
paTopueit kKepamMn4eckoro MaTepuanoBeaeHus.

1. C 19 no 24 pekabpsa 2015 r. npuHAn ydacTue B
pabote XVII MexayHapogHON WMHHOBALMOHHOM
apmapku (r. lN'yHwkoy, Knutan).

NcTouHuK dmHaHCcMpoBaHWsA: cpeacTBa Mpo-
rpammbl Ne 15-15-3-71; gorosop ¢ OOO «Komno-
3ut» Ne 01-KM-2015.

2. C 21 no 27 aerycta 2015 r. npuHsan y4actue B
XV EBponenckon koHgepeHunn no XvMMmuun TBep-
poro tena (r. Bena, Asctpuiickas Pecnybnuka).

NCcTouHMK uHaHcupoBaHus: rpaHT PoOodU
Ne 13-03-00132 A.

¢ Koponeea Mapusi CepzeesHa — K.X.H., Mnag-
LM Hay4YHbIN COTPYOHWK.

C 21 no 27 aerycta 2015 r. npuHana y4yactue B
XV EBponenckon koHgepeHunn no XvMmuun TBep-
poro tena (r. Bena, Asctpuiickas Pecnybnuka).

NCTouHMK uHaHCupoBaHus: rpaHT PoOodU
Ne 14-03-31175 mon_a.

¢ Kpacroe Anekcel anuHypoguY — acnupaHT,
MMaAaLlnN HayYHbIA COTPYAHNUK.

C 21 no 27 aerycta 2015 r. npuHAN yyacTtue B
XV EBponenckor KoHepeHUMM No XMmum TBep-
poro tena (r. Bena, Asctpuiickas Pecnybnuka).

NCToYHMK uHaHcupoBaHus: rpaHT PoOodU
Ne 15-03-09173 A.

¢ Muip UpunHa BadumoeHa — K.X.H., BeOyLlui
HaYyYHbIN COTPYOHUK.

C 21 no 27 aerycta 2015 r. npuHsana y4acTtue B
XV EBponenckon KoHgepeHuMn o XMMUn TBep-
poro Tena (r. Bena, Asctpuiickas Pecnybnuka).

UCTOuHUK uHaHcupoBaHus: rpaHT PoOOU
Ne 15-03-09173 A.

¢ Mapmakoe Unbsi Cepzeeeuyq — acnupaHT,
MMagWnin HayYHbIN COTPYOHVIK.

C 31 okts6pa no 5 Hosi6pst 2015 r. npuHAn
yyactne B V A3natckom CMMMNO3Myme Mo coBpe-
MeHHbIM MaTepuanam (r. lNycaH, Pecnybnuka Ko-
pes).

VIcToYHUK puHaHcuMpoBaHus: nporpamma YpO
PAH Ne 15-9-3-60.

¢ Cumnukoe [Mlemp AnekcaHOpoeuY — K.X.H.,
CTapLUMi Hay4HbIA COTPYAHMUK.

C 30 Hosibpsa no 5 gekabps 2015 r. npuHsAn
yyacTtue B Young Eurasian Scientist Forum (YES-
forum) (r. MuHck, Pecnybnuka benapychb).

McTouHUuK bmHaHcmpoBaHus: BHeboaxeT (ao-
rosop ¢ «KoMnosut-C»).

¢ KpueowankuH lNlaeen Bacunbeeu4 — K.X.H.,
3aB. nabopartopwuent ynbTpaamcnepcHbIX CUCTEM.

C 30 Hosibpsa no 5 gekabpsa 2015 r. npuHan
yyacTtue B Young Eurasian Scientist Forum (YES-
forum) (r. MuHck, Pecnybnuka benapychb).

MCToYHUK bmHaHcupoBaHus: nporpamma YpO
PAH Ne 15-9-3-60.

¢ Kpueowankuva EneHa ®edopoeHa — K.X.H.,
Hay4HbIA COTPYOHWK.

C 30 Hosbpa no 5 gekabps 2015 r. npuHana
yyactne B MexayHapogHOW Hay4yHOW KOHpepeH-
UMM MonodbIX y4yeHbix «Mornogexb B Hayke —
2015» (r. MuHck, Pecnybnuvka benapych).

MCcToYHUK bmHaHcupoBaHus: nporpamma YpO
PAH Ne 15-9-3-60.
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Jozoeopa o compydHudecmee c 3apyGex-
HbIMV OpraHM3aLmnaMK;

¢ [loroBop O cCOTpyAHU4YecTBe B 06racTn Hay4Ho-
uccregoBaTensckon paboTel Mexay MHCTUTYTOM
XUMUU pacTuTenbHbiX BewecTB uMm. akag. C.1O.
OHycoBa Akagemumn Hayk Pecnybnuvkun Ysbeku-
ctaH n NHctutytom xumun Komn HL YpO PAH ot
8.06.2010 .

¢ [1oroBop 0 Hay4yHO-TEXHUYECKOM COTPYAHUYECT-
BE Ha NpoBeAeHMe Hay4HO-UccreaoBaTeNnbCKux
paboT no HanpaeneHuo «CosgaHue Guonorunye-
CKW aKTMBHbIX COEAMHEHN HA OCHOBE NPUPOAHbIX
COEOUHEHMN N WX MOAUMUUMPOBAHHBLIX NPOU3-
BOAHbIX» Mexay WHcTutyToM dhusmko-opraHu-
yeckon xumun HAH Benapycu u MIHCTUTYTOM Xu-
mum Komn HL YpO PAH ot 01.02.2011 r.

¢ CornaweHne o COTpyAHMYECTBE Ha pasBuUTUE
COBMECTHbIX (DyHOAAMEHTamnbHbIX U MPUKNagHbIX
nuccnegosaHui B 06nactyu co3gaHns KOMMo3uum-
OHHbIX MeMOpaHHO-KaTanMTUYecknx maTepuanos
mexay [ocyaapCTBEHHbIM Hay4YHbIM YYpeXAeHW-
eM «VHCTUTYT OBLUern U HEOPraHUYEeCKon XUMUn
HauuwoHanbHon akagemun Hayk benapycu» n V-
ctutytom  xumunm  Komu HL, YpO PAH ot
12.01.2015r.

¢ [1oroBop O Hay4yHO-TEXHUYECKOM COTPYAHUYECT-
BE O pasBuWTUU COBMECTHbIX MCCNeAoBaHWiA Mo
BblOENIEHNIO U TpaHcdopMauum MNpUpOOHbIX CO-
€OVHEHUN, NpPOBEAEHUI0 BGUOXUMUYECKUX ucche-
OOBaHWMA MPUPOAHBIX U MOMYCMHTETUYECKUX CO-
eovHeHun mexay nabopatopuen Guoxumun nu-
nnaos NHctutyta Guoxumun n 6uodusnkm MNornb-
ckon Akagemun Hayk U UHctutytom xumunmn Komu
HL, YpO PAH ot 18.02.2014 r.

lpuem uHOoCMpPaHHbIX y4YEHbIX
B 2015 r. IHCTUTYT XMuM noceTunu:

¢ KamHeea Huka HukonaeeHa — rpaxgaHka Pec-
nyénukn YkpavHa, acnupaHT XapbKOBCKOro Hawumo-
HanbHOro yHuBepcuteta uM. B.H. KapasuHa
(r. XapbkoB, YkpauHa). Llenb: yuyactne B V Bcepoc-
CUNCKON MOMOAEXHON Hay4YHOW KOHdepeHUMn «Xu-
MUS U TEXHONOMNSI HOBbIX BELLECTB U MaTepuanos»
C YCTHbIM gokragom (c 25 no 28 masi 2015 r.).

¢ Hoeuk BosnbghecaHz — rpaxgaHuH [epmaHum,
npodpeccop YacTtHoro NHCTUTyTa npuknagHon 6mo-

TexHonormu (r. Mnayxay, FepmaHusi), coopraHM3aTop
X| MexgyHapogHow koHdpepeHumn «DaRostim 2015
“Teopusi, NpakTMka W MNEepcrnekTnBbl MPUMEHEHUS
OUONOrMYECKN aKTUBHbIX COEOUHEHWIA B CEMNbCKOM
xo3auncTee”». Llenk: yyactue B KOHhbepeHuun ¢ ycT-
HbIM gokrnagom (¢ 12 no 20 nioHa 2015 r.).

¢ KnebaHoea BanenmuHa BnadumupoeHa —
rpaxkgaHka FepmaHum, gupekTop YacTtHoro NHCTu-
TyTa npuknagHon 6uotexHonormn (r. [nayxay,
epmaHuns), coopraHmsdatop X MexgyHapogHom
KoHgepeHunn «DaRostim 2015 “Teopwus, npakTu-
Ka 1 nepcrnekTnBbl NPUMEHEeHNs BUoNormMyeckn ak-
TUBHbIX COEOWHEHMA B CENIbCKOM XO3SIMCTBE™».
Llenb: yyactne B KOHEPEHLMN C YCTHBIM AOKNa-
Aom (c 12 no 20 mioHs 2015 r.).

¢ Xunkubaee Opan TaHkueeu4y — npodeccop
Kazaxckoro HauuoHanbHOro YHuBepcuTeTa UM.
Anb-®apabu (r. Anmartbl, Pecnybnuka Kasax-
cTaH). Llenb: yyactne B Xl MexagyHapogHOW KOH-
depeHunn «DaRostim 2015 “Teopwsi, npakTuka u
nepcnekTuBbl MPUMEHEHUS BUONOrMYeckn akTuB-
HbIX COeQMHEHWN B CENbCKOM XO3ANCTBE"» C YCT-
HbIM oknagom (¢ 17 no 19 uiona 2015 r.).

¢ NeaHey AHOpell MeaHOBUY — K.X.H., 3aBefYlO-
wmn nabopaTtopuen agcopbeHToB 1 aacopbLMOH-
HbIX npoueccoB NHCTUTYTa obLien n HeopraHude-
CKOM XxvMmun HaumoHanbHon akagemuu Hayk be-
napycu (r. MuHck). Llenb Buauta: obcyxaeHue
BO3MOXHOCTW MPOBEAEHUSA COBMECTHBIX Hay4yHO-
nccriegoBaTensckux paboT Mo nonyveHuto -
(PEKTUBHBIX HEOpraHnyecknx copbeHToB, O3Ha-
KOMIeHUe ¢ AeAaTenbHoCTbi WHCTUTYTa XMMum
Komu HL YpO PAH (c 7 no 9 nionsa 2015 r.).

¢ [po3opoeuy Bnadumup eHHadbesuYy — ac-
nMpaHT, M.H.C. MHCTUTYTa obLLen n HeopraHuye-
CKOW XM HauuoHanbHon akagemum Hayk bena-
pycu (r. MuHck). Llenb Bu3uta: obcyxgeHne nnaHa
npeacroslen cTaxupoBku B WHCTUTYTE XuUMUK
Komu HL], YpO PAH (c 7 no 9 utons 2015 r.).

CraxupoBKa MO BbINMOMHEHUIO HAay4YHO-UCCHe-
JoBatenbcknx paboT no Teme: «KonnouaHo-xu-
MUYECKME OCHOBbI 305b-reflb CUHTEe3a MeMbpaH-
HO-KaTanMTUYeckux maTepuanoBs Ha OCHOBE OKCU-
nos mapradua (lll, 1V)» (c 31 asrycta no 31 ok-
TA6psa 2015 r. ). Beiny npoBeaeHbl AKCNEPUMEHTbI
MO CMHTE3Yy U M3Y4EHUI0 CBOWCTB OKCuAa MapraH-
ua (lll, IV). Mo pesynbTatam paboTbl MM caenaH
Aokrnag Ha HaydyHoM cemuHape B UHctutyTe xu-
mumn Komun HLL YpO PAH.
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Jlybauxauuu

B 2015 r. coTtpygHukamm WHcTuTyTa ObINO M3gaHo 63 nybnukauuu (6e3 TesncoB), U3 HUX:
1 konnekTuBHasi Hay4dHast MoHorpadomsi, 12 ctaTen B 3apy0eXxHbIX XypHanax, 39 ctatein B peLeH3npye-

MbIX POCCUMCKMX XXypHanax, 11 ctaten B c6opHuMKax.

3apy6exHbie u30aHus.

1. Chemistry of Natural Compounds / Xumus
NPUPOAHBIX COEANHEHWA.

Synthesis.

Vibrational Spectroscopy.

Bioorg. and med. chem. lett.

Chimica Oggi — Chemistry Today.

IEEE Transactions on Nanotechnology.
Microporous and Mesoporous Materials.
Fibers and Polymers.

Materials Chemistry and Physics.
Carbohydrate Polymers.

©o NGO A®DN

-
o

Pocculickue u3zdaHus.

1. KypHan opraHunyeckon xummm [/ Russian
Journal of Organic Chemistry.

2. XypHan obwen xumum / Russian Journal of
General Chemistry.

3. WsBectua Akagemum Hayk. Cepust xummyec-
kasi / Russian Chemical Bulletin.

4. BbuoopraHuyeckas xumua / Russian Journal
of Bioorganic Chemistry.

5. KoopguHaumoHHaa xumusa /
Chemistry.

6. MakporeTtepouunknbl / Macroheterocycles.

7. byrtnepoBckne coobuweHus / Butlerov Com-
munications.

8. KuHeTtumka u katanms / Kinetics and Catalysis.

9. Kartanus B NpOMbILLIIEHHOCTH.

10. dusumka TBEpOOro TENA.

11. Hedtexumuns / Petroleum Chemistry.

12. Carbohydrate polymers.

13. BrodapmalLeBTUYECKUI XypHarn.

14. Journal of Characterization and development
of novel materials.

15. XuMmun4yeckme BOMNOKHa.

16. XvMusa pacTUTenbHOro Cbipbs.

17. Onektpoxumus / Electrochemistry.

18. WsBectus Komu HL| YpO PAH.

Coordination

Hunosauuu

CBELEHUA O NATEHTHO-JIMLIEH3UMOHHOW OAEATENIbHOCTU

1. NpaBoBas 3awmTa Hay4HbIX pa3paboTok

1.1. OgpopmneHbl u omnpaeneHbl 8 ®edeparb-
HbIU MHCcmumym npombiuineHHol cobcmeeHHOC-
mu 8 3as.80Kk Ha ebifavy nameHma P® Ha uso-
bpemeHus.

1. «Cnocob yBenunyeHus BbIxoga CNepMONpPOAyK-
uMn  ObIKOB-Mpou3BOANTENEN», aBTopbl:  Xyp-
wkanHeH T.B., Kyann A.B., Panocosa M.B., Lky-
patoBa U.A., MbimpuH B.C., BycbirmHa O.A., By-
coirmH I1.0., TapaceHko M.H., BenoycoB A.W.,
MbimpuH C.B. 3asBka Ne 2014154354, npuoputeT

30.12.14. (coBmecTHasa 3asBka ¢ YpHW BeTepu-
HapHbIM UHCTUTYTOM, I.EkaTepuHBypr).

2. «Cnocob nonyvyeHus TEpNeEHOBbIX O-XIOpKe-
TOHOB MNU XMOPrMapPOKCUKETOHOB», aBTopbl: dpo-
nosa JLJ., Kyuun A.B., lonos A.B. 3asBka
Ne 2015103745, npuoputeT 04.02.15.

3. «Cnocob noBbIWEHUS YpPOXAMHOCTU €eCcTecT-
BEHHbIX CEHOKOCOB», aBTopbl: XypLllkanHeH T.B.,
KyunH A.B., Ckpunoea H.H., WepwyHoBa O.H.,
JlobaHoe A.1O., Kapakunesa E.®., bensiesa P.A.
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3asieka Ne 2015112954, npuoputet 08.04.15. (co-
BMecTHas 3asBka ¢ HIM CX PK, r.CoikTbiBKap).

4. «Cnocob6 nonyyeHus craHgapTHoro obpasua
cynbaTHOro ckunuaapa», astopsl: JlorvHosa U.B.,
Py6uosa C.A., KyunH A.B. 3asBka Ne 2015119089,
npvoputet 20.05.15.

5. «'napocunbHbIN KOHBIOraT NPOM3BOAHOMO Kpax-
Mana u 2,6-gum3obopHun-4-metundeHona n cno-
cob ero nonyyeHus», aBTopbl: Topnonos M.A.,
YykmueBa W.FO., Yoopatuna E.B., KyunH A.B. 3a-
aBka Ne 2015146619, npuoputeT 28.10.2015.

6. «Cnocob noBbIWeHW NPOAYKTUBHBIX Ka4eCTB U
COXPaHHOCTM MOPOCAT B Nepuos AopalLmBaHUN»,
aBTopbl: XypuwkanHeH T.B., KyuuH A.B., ®dunatos
A.B., CanoxHukos A.®., LLlymypaHoBa H.A. 3ass-
ka Ne 2015146620, npunoputeT 28.10.2015.

7. «Cnocob nonydeHus TnoaueTaTtoB (BapuaHTbl)»,
aBTopbl: bipabiMoBa HO.B., Cynapukos [1.B., Py6-
uoea C.A., KyunH A.B. 3aseka Ne 2016100502,
npuoputeT 11.01.2016.

8. «CeckBUTEpNEHOBbIN TuoaleTaT (BapuaHTbl)»,
aBTopbl: bipabiMoBa HO.B., Cynapukos [.B., Py6-
uosa C.A., KyumH A.B. 3asaska Ne 2016100603,
npuoputeT 11.01.2016.

1.2. lony4yeHo 9 nameHmos P® Ha u3obpeme-
HUST:

1. Ne 2546297 «CpepncTBo, ynydliatoliee peono-
rmyeckme CBOWCTBA KpoBu», aBTopbl: KyunH A.B.,
Yykunuesa W.1O., bypasnes E.B., Toprnonos M.A.,
MnotHukoB M.B., Anues O./., CugexmeHoBa A.B.
3aaBka Ne 2013151527, npuoputetr 19.11.13,
ony6bn. 10.04.2015 (coBmecTHas 3asiBka C TOM-
ckum HUWN dpapmakonorun CO PAH).

2. Ne 2553111 «Cnocob nonyyeHus nioTHOM kepamu-
KM 1M KepaMUYeCKMX KOMMO3MTOB Ha OCHOBe kapbuaa
TuTaHa», asTopbl: UctomuHa E.N., Wctomun T1.B.,
Npacc B.3., HagytkmH A.B. 3asiBka Ne 2014119070,
npuoputeT 12.05.14, onybn. 10.06.2015.

3. Ne 2561085 «3noOKCMAHLIA KOMMayHA, Harnon-
HEHHbIN MOANMULMPOBAHHBIMWU NoNMcaxapugamm,
aBTopbl: benbix A.l'., BaceHeBa W.H., CuTHuKOB
M.A., Kyuun A.B., YgopatuHa E.B., Topnonos M.A.,
LWaxmaToB E.I'. 3asiBka Ne 2014118169, npuoputeT
05.05.14, ony6n. 20.08.2015.

4. Ne 2561088 «3nokcuaHas KOMMO3ULMA C MOBbI-
LUEHHON CTOMKOCTbIO K TEPMOCTapPEHUIo», aBTOpblI:
Benbix A.l'., BaceHeBa W.H., Ps6kos tO.N., CutHu-
koB T.A., KyumHn A.B., Yykuuera W.FO., ®epoposa
U.B., bypasnes E.B. 3asska Ne 2013148250, npu-
oputeT 29.10.13, ony6n. 20.08.2015.

5. Ne 2559492 «HoBble katanusaTtopsl co ctabunu-
3vpyownM 3eKTOM AN 3MOKCUAHbIX KOMMO3u-
uun», aBTtopbl: benbix A.l'., BaceHeBa WU.H., CutHu-
koB M.A., KyunH A.B., Yykmduera W.1O., BypaBnes
E.B. 3agBska Ne 2014105807, npuoputeT 17.02.14,
ony6n. 10.08.2015.

6. Ne 2568437 «Cepocogepxalime npou3BOLHbIE
2,6 - punsobopHundeHona», asTopsbl: LLymosa O.A.,
KyunH A.B., Yykuuesa W.1O., Topnonos M.A. 3asBka
Ne 2014144597, npuoputer 30.10.14, ony6n.
20.11.2015.

7. Ne 2569419 «Cnoco® npodunakTuki nocnepo-
OOBbIX MaTOMOMMN y CBUMHOMATOK W MOBbILIEHUE
XXN3HECNOCOBHOCTN nopocaT», aBTopbl: XypLuKan-
HeH T.B., KyunH A.B., dunartos A.B., Kybacoe O.C.,
WymypaHoBa H.A. 3asBka Ne 2014146969, npu-
oputet 21.11.14, ony6n. 27.10.2015.

8. No 2569896 «Criocob nonyy4eHuss TeprneHoBbIX a-
XITOPKETOHOB  MNU  XIOPIrUAPOKCUKETOHOBY», aBTOPbI:
®poroea J1.J1., Kyumn A.B., lNonoe A.B. 3asiBka Ne
2015103745, npuoputeT 04.02.15, onyon. 10.12.2015.

9. Ne 2571936 «[llpenapaT 3 OpeBEeCHOWN 3efeHn
enun Ans MOBbILWEHUS YPOXXaNHOCTM U 3auThbl pac-
TeHun ot bonesHen», aBTopbl: XyplikamHeH T.B.,
KyunH A.B., Ckpunosa H.H., Yyknyes B.M. 3asnBka
Ne 2014118174, npuoputer 05.05.14, ony6n.
27.12.2015.

Ha koHeu 2015 r. nopgaepxusatotca B cune 39
nateHToB P® 1 Tpu cBuaeTenbCcTBa Ha TOBap-
HbIWA 3HaK.

2. NeATenbHOCTb ManbIX NpeanpUATUM

VHCTUTYT aBNAeTCS ydpeautenem nsatu npea-
npusatun: OO0 «Hay4Ho-TexHONoOrM4yeckoe npea-
npustue NHctutyta xumum Komu HL, YpO PAH»
(OO0 «HTIM NX KHU YpO PAH»), OO0 «B3P-
BA», OOO «Komnosut C», OOO «Komnosut-
Cepauc» 1 OO0 «Hay4yHO-TEXHUYECKNNA, UHXUHU-
PUHIOBbLIV N 0Opa30oBaTENbHbIN LIEHTP».
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000 «HTN UX KHU YpO PAH>»

B cootBeTcTBUMM ¢ ©3 Nel74 npoBeaeHa rocy-
[apCTBEHHas 3Konormyeckas aKkcrnepTusa HOBOro
npenapata Bapea-enb. [na 3T0ro NogroToBEHbI
mMaTepuanbl OLEHKM BO3OENCTBMS Ha OKpyxato-
LLYIO MPUPOAHYI0 Cpefy XO3NCTBEHHOW AeaTerb-
HOCTW, B agMuHUCTpaumu r. CbiKTbiBKapa npoBe-
OeHbl OOLEeCTBEHHbIE 0OCYXAEHMS OOKYMEHTa-
uun, 3apermctpmpoBaH nacnopt 6e3onacHocTu Ha
npenapat, NpoBeAeHa CaHUTapHO-3NUOEMNONOTU-
yeckasd aKkcnepTu3a npoaykuuun. B HacTtodwee
BpeMsl nakeT AOKymMeHToB caaH B MCX P® gns
nonyyeHns cCBUAeTenbCTBa O perncrpauuu.

Mo poroeopy ¢ 3AO «MHCTUTYT dhapmaueBTu-
Yeckux TexHonormm» (r. Mockea) BbINOMHEHDI
HAP no teme «PaspaboTka npoekta dapmako-
NevHoW cTaTbu NPeanpuATUS Ha dapmaueBTuye-
CKYI0 CYOCTaHUMIO MMOPOKCUMITUNKpaxMar, (yHK-
LMOHANM3NPOBaHHbIA  parmeHTamn  2,6-a4nm3o-
OopHundeHona.

000 «HTM UX KHL, YpO PAH» paspabotaH
Oun3Hec-nNnNaH MHHOBAUMOHHOIrO npoekTa «OpraHu-
3aumMsi MPOM3BOACTBA HOBOMO NEKapCTBEHHOMO
cpencTtea, NepcrnekTMBHOIO ANs KOMMMEKCHOW Te-
panun OCTPbIX MLWIEMUYECKMX HaPYLUEHWUA MO3ro-
BOro KpoBOOBpaLLeHUs».

MpeanpuaTne  MNOMyYuno  rocyaapCTBEHHYH
NOAAEPKKY MHHOBALMOHHOW OesTenbHOCTU B dhop-
Me (PUHaHCUPOBaHWSI MHHOBALMOHHBLIX MPOEKTOB,
OTOOpaHHbIX Ha KOHKYPCHOW OCHOBE 3a cueT
cpeacTB pecnybnukaHckoro Otomketa Pecnybnu-
kn Komu.

000 «BapBa»

Mony4yeHbl NATEHTbI:

1. XypwkanHeH T.B., Ckpunosa H.H., KyuuH
A.B., YyknueB B.M. «[lpenapat n3 gpesecHoun 3e-
NEeHN enu Ansi NOBbLILLEHNS YPOXAMHOCTU U 3aLLUTI
pacteHun oOT 6GonesHen». [lateHT Ne 2571936,
ony6n. 27.12.2015 r. 3aasutenn: MHCTUTYT Xumnm
Komu HL YpO PAH, OO0 «HTM UX KHLU YpO
PAH», OO0 «BapBa».

2. Kyumn A.B., XypuwkariHeH T.B., dunatos
A.B., Kybacos O.C., lLemypaHoea H.A. «Cnoco6
NpohnNakTMKN NOCNepoaoBLIX NATOMOMNA Yy CBU-
HOMaTOK M MNOBbILUEHME XU3HECNOCOBHOCTM NOpo-
cat». lMateHt Ne 2569419, ony6n. 27.11.2015.
Bassutenu: MHctutyT xumumn Komun HL YpO PAH,
Batckas TCXA, OO0 «HTM NX KHL, YpO PAH»,
00O «Bapsa».

MopaHbl 3asiBKM Ha NaTeHT:

1. Yyknues B.M., Epodpeesckun H.UN., Xyp-
wkanHeH T.B., Ckpunosa H.H., KyunH A.B. «YcTa-

HOBKa AN 3KCTPaKUUW PacTUTENbHOIO ChIPbS».
3aseka Ne 2014112160, npuop. 28.03.2014. 3asBu-
Tenu: MHcTutyT xumumn Komum HL| YpO PAH, OO0
«HTM UX KHL, YpO PAH», OO0 «Bapsa».

2. XypwkaviHeH T.B., Ckpunosa H.H., KyuuH
A.B., WepwyHoBa O.H., JlobaHos A.lO., Kapak-
yneBa E.®., bengesa P.A. «Cnocob noBbllLeHUs
YPOXXaNHOCTM €CTECTBEHHbLIX CEHOKOCOB». 3asiBKa
Ne 2015112954, npuop. 08.04.15.

3. dunatoe A.B., CanoxHukoB A.9., Lemypa-
HoBa H.A., XypuwkaiiHeH T.B., KyunH A.B. «Cno-
cob nOBbLIWEHNS MNPOAYKTUBHBLIX KayecTB U CO-
XPaHHOCTM MOPOCAT B Nepvof AopallMBaHUs».
3asBka Ne 2015146620, npuop. 28.10.15.

000 «Komno3ut C»

Ons  BbINONHEHMSI TpaHTa no nporpamme
CTAPT ®oHaa coaenctBust pasBUTUIO  MarbiX
dopM NpeanpuAaTUn B HAYYHO-TEXHMYECKOW cde-
pe 6bino obpaszoBaHo OO0 «KomnosuT-C» (goro-
Bop Ne 604IC1/15718 no Teme: «Co3gaHune WH-
HOBaLMOHHOW TEXHONOMMM MPOMN3BOACTBA CTEKIIO-
NNacTUKOBbIX M3OENUA Ha OCHOBE 3MOKCUMMONU-
MEPHbIX MaTpuL, U HAaHOAWCMNEPCHbIX HaMofHuTe-
nen»). OCHOBHbIMW HarnpaBneHUsMn OeATenbHO-
CTM KOTOPOro SBMAKTCS:

» Hay4yHble uccnegoBaHus u pa3paboTku B 06-
NacTu eCTECTBEHHBIX U TEXHUYECKUX HaYK.

» PaspaboTtka TeXHOMOIMYECKMX MpPOoLIeCCOB Mpo-
M3BOACTBA U3AENUA U3 KOMMO3SULMOHHBIX MaTe-
pvarnos.

* AcnblTaHns U3nMYeckMx CBOWCTB MaTtepua-
noB U BelecTB (kepaMuku, crekna, GeTOHOB,
nrnacTMacc): aHanu3 nNpoYHOCTU, TBEPAOCTH, Nna-
CTUYHOCTU, 3MEKTPUYECKUX U MarHUTHbIX Xapak-
TEPUCTUK.

* [pon3BOACTBO U3AENUiA N3 KOMMO3UTHLIX Ma-
TepuanoB (NnuT, TpyG, CrOXHONPOMUIBLHBIX KOH-
CTPYKLUWUIA) C MOBbIWEHHBIMW 3KCMyaTauuoHHbIMU
XapakTepucTukamu s U3roToBIIEHWUS Y3M0B WU
koprnycoB o060pyaoBaHus, CTpPOUTENbHbIX MaTe-
puanos, mebenu.

«Komnosuntom C» paspaboTaHbl TEXHOMOrN4e-
CKME CXEeMbl MONyYeHUs 3MOKCUMOSIMMEPHbIX MaT-
pyl, MOAMMULMPOBAHHBLIX 32 CYET BBEAEHUS Bbl-
COKOOMCMEPCHbIX YacTul, Yrnepoga W OKCMAOB
antoMUHUS, KPEMHWS, CINOUCTLIX cunukatos. [oc-
TUTHYTO yNydleHne MexaHn4Yeckmx u Tennogpusm-
YECKMX CBOWCTB, MOBbILIEHNE XUMUYECKOW YCTOW-
YMBOCTU KOMMO3ULMOHHBIX MaTepuarnoB C pas-
NNYHOW CTEMEHbIO HANOMHEHUS HEOPraHUYEeCKUMM
KOMMOHEHTaMW.



ExxerogHuk 2015

37

000 «Komno3sut-CepBuc»

BHegpeHa TexHonorms nponsBoAcTBa pabdoumnx
apMUpPYIOLLMX 3NIEMEHTOB  BbICOKOHArpyKeHHbIX
KOHCTPYKUMA N OPpYrUX U3AENUn U3 KOMMO3ULIMOH-
HbIX MaTepunarnoB CO LLLENOYECTONKON MaTPULLEN.

CoemecTtHo ¢ WMHctutytom xmmmm Kommn HL
YpO PAH npoBoaaTcs pa3paboTknm MeTogmyeckunx
pekoMeHaauum no npoBeLEHMNIO 3KCNEPUMEHTOB,
Hay4HO-UccneaoBaTenbCckue, Hay4yHO-TEXHOMNOMM-
yeckne paboThbl N0 CO34aHMI0 HOBLIX MaTepuarnos,
NPOBOAATCA MCCNeaoBaHWUst U UCMbITAHWUS OMbIT-
HbIX U CEpPUMHBLIX 00pa3LoB Ha NpegMeT COOTBET-
CTBUS TEXHNYECKOMY PErMaMeHTy.

CreknonnacTtukoBasi apmaTypa, npumeHsiemas
B HarpyXeHHbIX W BbICOKOHArpy>XeHHbIX CTpPOU-
TENbHbIX KOHCTPYKUUSIX, SIBNSETCA 3aMeHOn CcTa-
NbHOW, NMpu aTOM 1 Kr NNacTUKOBLIX U3genuin 3a-
MeHseT Ao 10 kr xenesHon apmaTypbl. [Mbkue
CBS3N MCMOMb3YKTCA ONS KpenneHus Tennouso-
NAUMOHHBLIX MaTepuanos B OrpaxaatoLlmnx KOHCT-
PYKLMSX.

000 «Hay4HO-TeXHUYECKUN, WUHKUHUPUH-
roBbl U1 obpasoBaTenbHbIN LEHTP» He BedeT
XO3ANCTBEHHOW OEATENBHOCTW.

PEKITAMHAA U BbICTABOYHAA OEATENIBHOCTb B 2015 T.

O6HoBneHa 0asa gaHHbIX Hay4HO-WHHOBaLU-
OHHbIX pa3paboToK U MPOEKTOB (TEXHONOIMMN, NMPo-
OyKuun, ycnyr), paspabaTbiBaeMbiX U peanuaye-
MbIX Ha Tepputopum Pecnybnukn Komm B rocy-
JapcTBeHHOM yupexaeHun Pecnybnukn Komu
«LleHTpe nopaepXkn pasBUTMS 3KOHOMUKM Pec-
ny6nunkn Komm.

» XX MexayHapoaHasi BbiCTaBKa-KOHrpecc «Bbl-
cokme TexHonornn. WMHHoBauun. WHBectnumm
HI-TECH 2015» (BbICTAaBOYHbIA  KOMIJIEKC
«JleHakcno» ¢ 24 no 26 mapta 2015 r., r. CaHkT-
MeTepbypr).

> Il MexayHapoadHbI 3KOHOMMUYECKUA POpYM
«BunoKupos-2015» (r. Kupos, 17-19 ceHTabps
2015r.).

» XIX MexgyHapogHasi BbiCTaBka XMMWYECKOW
NMPOMBILIIEHHOCTU U Hayku «Xummnsa-2015»
(r. Mockea, LIBK «QKCIMOLEHTP», 27-30 ok-
TA6ps 2015 T.).
| npemuto 8 KOHKypce MOro0bIX y4YeHbIX r1osy-
yuna Poyesa T.K.

» VIl MexayHapogHbin OopyM MO WHTENNEKTY-
anbHo  cobcTBeHHoCcTM  Expopriority’2015
(r. Mockea, LIBK «QkcnoueHTp», 22—24 anpens
2015r.).
CepebpsiHas medanb 3a paspabomky: «[lnom-
Has Kepamuka U Kepamuyeckue KoMrno3ums!
Ha ocHose Kapbuda mumaHa».

» XVII MexgyHapogHas UHHOBaUWOHHaa apmap-
kKa (19-24 pekabpsi 2015 r., r. 'yHuxoy, Kun-
Tan).
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Hayuno-opzanu3auuonnas 0essmeAbHOCHb

CBEOEHUSA O B3AMMOOEUCTBUU
C APYTMMWU HAYYHBIMU U OBPA3OBATEJIbHbIMU OPTAHU3ALUAMU

CoTpyaHNYECTBO C HayYHbIMU OpraHn3aunammu
u BY3awmu:

1. WNHCTUTYT BbLICOKOMOJEKYNSPHBIX coeau-
HeHun PAH, nabopatopusa dusnyeckon
XUMUKN nonumepos, r. CaHkT-MeTepbypr.

2. WHctuTyT npobnem XMMmKo-aHepreTuyec-
knx TexHonorun CO PAH, na6opatopus
BuokoHBepcuu, . bunck.

3. WHctutyT pusmonorum Komm HL YpO
PAH (U® Komu HL, YpO PAH), nabopa-
TOPWSI TIIMKONOTUN.

4. WHctutyt 6monormm Kommn HL| YpO PAH
(MB Komn HLL YpO PAH).

5. WHcTtuTyT reonorum Komun HL, YpO PAH.

6. WHcTtuTyT Xmumum TBepgoro Tena YpO PAH.

7. WHctutyT opraHunyeckoro cuHTesa YpO
PAH nm. N.A. MocTosckoro.

8. WHCTUTYT BbICOKOTEMMEPATYPHON 3rnek-
Tpoxumun YpO PAH.

9. WHcTuTyT dbmnankn metannos YpO PAH.

10. UHctuTyT ropHoro gena CO PAH.

11. NHCTUTYT XMMWYECKOW KUHETUKM U rope-
Hust CO PAH.

12. NHCTUTYT 3neMeHToOopraHn4Yeckux coeam-
HeHnin um. A.H. HecmesHoBsa PAH.

13. WHcTtutyT Kkatanmsa wm. [.K. BopeckoBa
CO PAH.

14. 'ematonornyeckun ueHtp PAMH, r. Mo-
CKBa.

CoTpyaHNYECTBO C OTPACNEeBON HAYKOM:
1. HAMDOWPM nm. E.[L. Tonbabepra, r. ToMck.
Oryn «BHAN XC3P».
3. Poccenbxosakagemuss THY HUMTU AlK
Pecny6nuka Komw.
4. BXUIM OO0 HTU «CanaBaTHedTEOpPrcmH-
TE3®.

n

B MIHcTuTyTE BEOeTCcs COTPYAHNYECTBO
C y4€e0OHbIMU OpraHM3aLmsIMm:

1. HayyHo-meToamyeckaa pabota c Cblk-
ThIBKAPCKUM JI€CHbIM WMHCTUTYTOM (dbununan) Pe-
[epanbHOro rocyaapCTBeHHOro 6rompKeTHOro oo-
pa3oBaTENbHOrO y4peXxaeHusl BbiCLLEro npodec-

CMoHanbHoro obpasoBaHus «CaHkT-lNeTepOypre-
KM rOCYyAapCTBEHHbIN NECOTEXHUYECKUA YHUBEP-
cuteT um. C.M. Knupoa».

2. CoBMecTHble paboTbl B obnactu cosgaHusi
KOMMO3MLMOHHBIX MaTepuanoB c¢ KasaHckum ro-
CYyAapCTBEHHbIM TEXHOIOTMYECKMM YHUBEPCUTE-
TOM, Kadpenpa TEXHONOrMM CUHTETUYECKOrO Kay-
yyka.

3. CoBMecTHble paboTbl B obnactn ¢usmko-
XUMUYECKMX XapaKTEPUCTUK MOPOLUKOBLIX LIEMHO-
no3 ¢ CesepHbiM (ApkTuyeckum) degeparnbHbIM
YHVUBEPCUTETOM, I. ApXaHrenbCK.

4. CoBMecTHble uccnegoBaHmsa B obnacTtu
N3y4eHNss HaOMOIEKYNAPHOW CTPYKTYpbl MOPOLU-
KOBbIX Lenmntono3 ¢ eTpo3aBoOACKUM rocygapcT-
BEHHbLIM YHUBEPCUTETOM.

5. CoBMecCTHble paboTbl MO MrasmMoxmmuye-
ckon obpaboTke Lennonossl ¢ MockoBckuM u-
3MKO-TEXHWYECKUM MHCTUTYTOM, kadeapa ¢usu-
YECKOW MEeXaHUKMW.

6. CoBMecTHble paboTbl C CbIKTbIBKAPCKUM
rocy4apCTBEHHbIM YHUBEPCUTETOM.

7. CoBMecTHble paboTbl ¢ BaTtckum rocynap-
CTBEHHbIM F'YMaHUTapHbIM YHUBEPCUTETOM.

8. CoBMecTHble paboTbl ¢ BaTckonm rocygap-
CTBEHHOW CENbCKOXO3AMNCTBEHHOW akageMuen.

9. CoBMecTHble paboTbl ¢ HOXHO-Ypanbckum
rocy4apCTBeHHbIM YHUBEPCUTETOM.

10.CoBmecTHble paboTbl ¢ KnpoBckon rocy-
OapCTBEHHON MeAMLIMHCKOW akagemMuen.

CoTpyaHuyecTBo
C 3apyb6exxHbIM1 HayYHbIMW OPraHN3aunaMu:

1. MHCTUTYT XvMWUM pacTUTENbHbIX BeLLeCTB
um. ak. C.HO. KOHycoBa Akagemum Hayk Pecny6-
nnkn Y3bekncraH.

2. WHCTUTYT  (pM3MKO-OpraHN4eCcKom
HauunoHanbHoW akagemun Hayk benapycu.

3. NHcTuTyT 0bLien n HeopraHN4eCckon XMMum
HauunoHanbHoW akagemun Hayk benapycu.

4. NHetuTtyT BGuoxummm mn 6uodmsnkm lMonb-
CKOWV akaemMum Hayk.

XMMunmn
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MpopomkatoT paboTtatb 2 6a3oBble kKadeapsbl,
co3faHHble B nHterpauunn ¢ BY3amu:

1. Kacbegpa xumumn, NHCTUTYT eCTECTBEHHbIX
Hayk CbIKTbIBKApPCKOro rocy1apCTBEHHOIO YHUBEpP-
cuteTa.

2. Kadbegpa uenniono3Ho-6ymaxKHOro npowus-
BOACTBA, NECOXMMUU U MPOMbILLSIEHHON 3KONOrnK,
ChbIKTbIBKApCKNUIA NECHOW UHCTUTYT.

Pab6oTtatot 5 Hay4HO-00pa3oBaTenbHbIX LLIEHTPOB

(HOLD):

1. «XrMUa N TEXHONOMNA HaHOMaTepmnanos».

2. «XUMUS U TEXHONOrMS HOBbIX MaTepunanos»
COBMECTHO C CbIKTbIBKAPCKUM rOCYAapCTBEHHbLIM
YHUBEPCUTETOM.

3. «TexHonorus HOBbIX MaTepuanos» COBMe-
CTHO C YXTMHCKUM TFOCYAapCTBEHHbIM TEeXHU4e-
CKUM YHUBEPCUTETOM.

4. «dapmakonormyeckn akTuBHble COeauHe-
HUSA W UX NeKapcTBeHHble (PopMbl U3 pacTuTerb-
HOro Cblpbsi» COBMECTHO ¢ KupoBckon rocygapcT-
BEHHOW akageMunen.

5. YuebHo-HayyHbin ueHTp (YHL) «®dusumko-
XUMMyeckas Guonoruns» coBMeCTHO C ChIKTbIB-
KapCKMM TeCHbIM WHCTUTYTOM, CbIKTbIBKAPCKUM
rocygapCTBEHHbIM YHUBEPCUTETOM.

B 2015 r. 14 cotpyaHukoB WHCTUTyTa Benu
npenofaBaTeNbCKylo OeATenbHOCTb B CbIKTbIB-
KapCKOM rocyaapCTBEHHOM YHuBepcuteTte, Chbik-
TbIBKAPCKOM NIECHOM MHCTUTYTE, YXTUHCKOM rOCy-
0apCTBEHHOM TEXHUYECKOM YHMBEpCUTeTE:!

1. Benbix [.B. pykoBoguT BbINOMHEHWEM KBa-
nuduKaLmoHHbIX paboT, BeaeT Kypcbl «Cynpamone-
KynsipHas Xumms», «Xummst nopcmnpuHoB», «Cnek-
TpanbHble MeTOAbl CCREeAoBaHNA NMPUPOAHbIX CO-
eauHeHUn», «OCHOBbI Hay4HbIX WUCCReOOBaHWUN»,
«BbunoHeopraHmyeckass u OunomeTannoopraHmyec-
Kast Xumusi» CbIKTbIBKAPCKOIO roCygapCTBEHHOrO
yHuBepcuteTa (CIY).

2. YykuueBa N.1O. Beget Kypchbl «PeHorbHbIE
COeaMHEHMNS MPUPOOHOIO NPOUCXOXKAEHUSA. AHTU-
OKCUOAHTbl N XUMUA TEPMEHOB», a TaKkKe ABNSET-
CS pyKOBOAUTENEM BbIMYCKHbIX KBanNMuKaunoH-
HbIX paboT ctygeHToB CIY.

3. XypuwkavHeH T.B. — pykoBoauTens BbINOSI-
HEHWNs1 BbIMNYCKHbIX KBanMUKaUMOHHbLIX paboT
ctypenToB CIY.

4. JemnH B.A. gBnsetca 3aB. Kadegpou
«BIM, JIX n MNM3» CbIKTbIBKAPCKOrO JTECHOIO WH-
ctutyta (CJIM). YutaeT Kypcbl NeKUun M npak-
TWUKYMOB MO ANCUMMINMHAM: «XUMUS OPEBECUHbI»,
«ObopynoBaHne LIBIM», «TexHonorua Lennono-
3bl», «TeXHONorMsa NoNMMepoB».

5. Wepbakosa T.MN. — poueHT kadeapb! «LIBIT,
JIX n MN3». Beget kypc nekuuin n npakTmkymoB no
avcumnnuHam: «O6Lwaa xmMmyeckasi TeXHONOorns»,
«TexHonorns nepepaboTkn Lenmnonosbl, dymarn n
KapToHa», «PU3NKO-XMMNYECKNE OCHOBbI ApeBec-
HO-BOJTOKHUCTbIX N APEBECHO-CTPYXXEYHbIX NINT U
thaHepbl», «xXMMUYECKME PEaKTOPbI».

6. Kasakosa E.[. — ctapwwuin npenogasaTenb
kadenpbl TennoTexHukn u ruapasnuku CIN, npo-
BoAUT nabopaTtopHble paboThbl.

7. 3anHynnuHe [.[. ynuTaeT Kypc nekumri no
npeametam «KonnougHasa xumus», «lloBepxHo-
CTHble ABMEHUSA U gucnepcHble cucTeMbl» B Cbik-
TbIBKAPCKOM JIECHOM MHCTUTYTE.

8. KpusowankuH M.B. yntaet nekymm no Kyp-
caM: «KonnougHas xumusi» B CbIKTbIBKAPCKOM FO-
CyAapCTBEHHOM YHMBepcuTeTe U «AHanuTnyec-
Kas xumusi» B CbIKTbIBKAPCKOM JIECHOM WHCTUTY-
Te. PykoBoAUT BbINONHEHWEM KBanuUUKaLMOH-
HbIX paborT.

9. UctommHa E.W. pykoBoaWUT BbINOMHEHNEM
KBanudukaumoHHbIx paboT ctyaeHtos CJIN.

10. Nuip WN.B. — pykoBoauTENb BbINYCKHbIX
KBanmM@uKaumMoHHbIX paboT ctyaeHTtoB CIY, go-
LEeHT kadeapbl XUMUN B YXTMHCKOM rocygapcr-
BEHHOM TEXHUYECKOM YHMBEpCUTETE.

11. CutHukoB .A. — goueHT kadeapbl Xummm
YXTMHCKOro rocy4apCTBEHHOr0 TEXHUYECKOrO YHU-
BepcuTeTa, pyKOBOAMT BbINOMHEHUEM BbIMYCKHbIX
KBanmMpuKaLmnoHHbIX paboT.

12. CekywnH H.A. — npenogasatenbckas pa-
60ota B CbIKTbIBKAPCKOM MECHOM WHCTUTYTE MO
ancuunnuHam: «MatemaTnyeckue oCHOBbI TEOpUn
cuctem», «Teopusi aBTOMATUYECKOro Yyripasre-
HUA», «ABTOMaTU3NPOBAaHHOE ynpaBreHue npeg-
npusaTUEM», «ABTOMaTU3NPOBAHHbIE CUCTEMbI Y-
paBneHusi B JIECHON MPOMBbILLIEHHOCTU», PYKOBOA-
CTBO KBanvmKaLMOHHbIMK paboTamu.

13. JlornHoBa W.B. BegeT Kypc nekumin no guc-
uunnuHe «TexHonorus n obopyaoBaHWe fecoTex-
HUYECKMX MPOW3BOACTB», SIBNSIETCA PYKOBOAMTE-
nem kBanugukaumoHHbIX pabot ctyaeHTos CJIN.

14. Py6uosa C.A. — npeacenatens 9K B Chlk-
TbIBKAPCKOM JIECHOM MHCTUTYTE.
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Hayunvie coobusernus

HAOKIIAAbI JIAYPEATOB KOHKYPCA

JIYYHlWnx ®YHOAMEHTAJIbHbBIX U MNMPUKTTAQHbIX PABOT
UHCTUTYTA XUMUN KOMU HL YpO PAH 10 UTOAM 2015 rO4A

HOMMHALUSA «PABOTbI B OBJTACTU OPITAHUYECKOW XUMUW»

CUHTES3 HOBbIX MPOU3BOAHbIX a-MAHTOCTUHA

bypasnés E.B.

Jlabopamopusi opaaHU4ECKO20 cCuUHmMe3a U XumMuu rnpupodHbix coeduHeHuUl

a-MaHrocTuH (1) saBnsieTcst OAHMM N3 OCHOBHbIX
NONUYHKUMOHAmNbHbIX KCAHTOHOB, KOTOPbIA OObIY-
HO W3BMEKalOT W3 OKOSIOMNMOAHUKA TPOMUYECKOro
dpykTa MaHroctuHa (Garcinia Mangostana L.). 370
coefMHeHVe obragaeT WUPOKUM CNeKTpoM bumoro-
MMYECKOW aKTUBHOCTM (@HTMOKCMOAHTHas, MpoTu-
BOOMyXOmneBasl, MpoTMBOBOCManuTenbHas v T.4.)
[1-3]. OgHako nmetoTcst aHHbIE O TOKCUYHOCTM O-
MaHrocTuHa [4—7] N MHbIX MPUPOAHbLIX KCAHTOHOB
[5] B OTHOLLEHUN PA3MNMYHBIX KNETOK MIIEKOMUTAO-
LWMX, YTO OrpaHMYMBaET NPUMEHEHME STUX COeaM-
HeHun B chapmakonormm u MeguuuHe u obycnos-
nvBaeT HeobXOAMMOCTb UX TECTUpPOBaHMS B GUO-
nornyeckux cuctemax [8]. Mbl npeanonoxunu, 4to
BBEJEHNE  [OMONHUTENbHbIX  (PYHKLMOHANbHbIX
rpynn B MOMEKyrny a-MaHroctvHa, Hanpumep, aMmu-
HOMETUIbHOIo dparmeHTa [9], MOXET NpPUBECTU K
YBENNYEHUIO U3BECTHOM (PMU3MONOrMYECKON akTuB-
HOCTU UK NOSIBIIEHMIO HOBOW.

K Havany Hawero uccnegoBaHusi Obino u3-
BECTHO OrpaHW4YeHHOE KONMYECTBO MPOU3BOAHBLIX
Ha OCHOBE TMOfHOIO CKeneta O-MaHrocTUHa,
UMELLMX OOMOMHUTENbHbIE 3aMecTUTenu B MNo-
noxeHun C-4. AKTUBHOCTb 3TOr0 peakLUMOHHOro
LEeHTpa MOXHO OOBACHUTHL COrnacoBaHHbIM +M-
3(pPEKTOM TMOPOKCUNBHBIX TPYMN B MOJIOXEHUSAX
C-1 1 C-3 v achmpHOM rpynnbl MMPOHOBOrO LMKNa.
OyeBugHO, 4YTO nonoxeHne C-4 a-mMaHrocTuHa
MOXeT ObITb aKTUBHO B peakLuun aneKkTpodUnbHo-
ro 3amelieHuns. Mogudwukaumsi a-maHrocTmHa B
nonoxeHnn C-4 u panbHeWnllee uccnegoBaHue
CBSI3U «CTPYKTYPa—aKTUBHOCTb» MOJTyYEHHbIX NPO-
M3BOAOHbIX MPEACTaBNSAT MHTEPEC C Lenbi Oon-
TMMM3aUMM Takux (hapMakosiormM4eckux xapakTe-
PUCTUK, KaK TOKCUYHOCTb M BUoaoCTynHOCTb. Ha-
npumep, B pabotax [10, 11] nokasaHo, 4YTO BBe-
OeHne atoma xnopa n 6poma B nonoxeHue C-4

NPUBENO K CHUXEHWUIO LIMTOTOKCUYHOCTU, MO3TOMY
BHEeOpeHWe OPYroro 3amecTuTens MOXeT npuBec-
TW K aHanormyHomy apekTy.

Llenb paboTbl — CMHTE3 HOBbIX NMPOWU3BOAHbLIX
0-MaHroCTUHa W CpaBHUTENbHAas OueHka ux buo-
NOrM4eckon akTUBHOCTU — TOKCUYHOCTU, Membpa-
HOMPOTEKTOPHON U aHTUOKCMAAHTHOW aKTUBHOCTU
C UCMNOMb30BaHNEM 3PUTPOLIMTOB KPOBU MIIEKOMM-
Tarwmx, yaobHom n OOCTYMHON MOAENW, LUMPOKO
npumeHsieMmon B chapmakonormm [12—14].

a-MaHroctnH (1) Obin BblgeneH MeTodoM Ko-
NOHOYHOW XpomaTtorpadun Ha cunukarene u3 Bbl-
CYLLEHHOW CMOnbI, NpeaBapuTensHoO cobpaHHO! C
noBepxHOCTU cBexux dpyktos (Taunang). Cnek-
TpanbHble XapaKTepuCTUKU BbIAENEHHOro Coeau-
HEHWs1 COOTBETCTBYIOT ONMcaHHbIM paHee [15, 16].
Peakunen a-maHroctuHa (1) ¢ N,N,N',N'-tetpa-
MeTunmeTaHgmammHom mnn HCHO/mopdonuHom
(MMnepuguHoOM) BMnepBblE MOflyYeHbl aMUHOME-
TUIbHble NpounsBogHble (2—4). O6pasoBaHme npo-
OykToB noarteepxaatoT AaHHble OCI, UK n AMP
cnekTpockonuu. B cnektpax 'H AMP ocHoBaHwuit
MaHHuxa (2—-4) oTcytcTByeT curHan npu Oy 6.3
M.O., COOTBETCTBYIOLLMI NPOTOHY nNpu atome C-4
NCXOOHOrO O-MaHrocTHa. B cnektpax °C AMP
coeavHeHun (2—4), 3anncaHHbIX B pexume J-Moay-
NsAuUUK, OTCYTCTBYET CUrHan TpeTuyYHoro atoma yr-
nepoga C-4 (8¢ 93.3 M.4.), XapakTepHbIA gnsi co-
eguHeHus (1), 1 nNosiBNSETCA curHan 4YeTBepTUY-
Horo atoma yrnepoga (6¢c 96-97 m.a.). OgHoBpe-
MEHHO C 3TnM B cnekTpax AMP cnHTe3nMpoBaHHbIX
COEQIMHEHUN COXPaHSATCA OCTanbHble CUrHanbl
cKerneTa O-MaHroCTUHa, 1 NOSABNSATCHA HOBbIE CUT-
Hanbl MPOTOHOB M aTOMOB yrnepoja parmeHTa
CH,N (04 3.9-4.0 m.g., O¢c 53.8-54.7 m.4.) v go-
MONMHUTENbHBIX anKWUIbHbBIX FPYNM Npy aToMe aso-
Ta.



ExxerogHuk 2015

43

NR,=N(CHy), (2), =N O (3), =N ) (4),R"=R?=tBu (5), R’ =Z%(2 R2= ;&(6)
~— H H

Cxema. PeareHTbl 1 ycnosus: a. CHy(NMe,),, 6eH3on, 20°C nnn HCHO, mopdonuH (nunepuamnH), 6eH-
3on, kunsiuenne; b. HOCgH,R'R*CH,Br, K,COs, aueToH, 20°C. Bbixoabl npoaykToB: 73% (2), 94% (3),

75% (4), 43% (5), 41% (6).

M3BecTHO, YTO B peakumun kcaHToHa (1) ¢ ankun-
ranvgamm B Ka4ecTBe OCHOBHbIX MPOAYKTOB obpa-
3ytoTca O-anknnmMpoBaHHble Npou3BogHble [11, 17,
18]. OgHako Hamu Npu UccneaoBaHUM B3aumMoaen-
CTBUSI Q-MaHroctmHa c¢ 2,6-auankun-4-opomome-
TungeHonamm B npucytcteun K,CO3z BMECTO OXU-
naemblx O-ankun-nponsBOLHbIX O-MaHrOCTUHA Obl-
Ny nonyyeHbl NPOJYKTbl ankunMpoBaHWs B MNOJO-
xeHne C-4 — coeguHeHuns (5) u (6).

B cnektpax AMP npoayktoB (5) n (6) Habnto-
[alTcs Te ke 0COBEHHOCTM Npu 3aMeLLiEHNN B MO-
noxeHun C-4, KOTopble OMnucaHbl AN OCHOBaHWM
MaHHuxa (2—4), n BMecTe ¢ TemM HabnogaeTcs no-
SIBNEHNE [AOMONHUTENbHBIX CUrHarioB MPOTOHOB U
aTomoB yrnepoga moctuka CHLAr (4 4.0 m.4., O¢
28 m.4.), heHonbHoro konbua (o 7.2 M.A4., 0c 125—
152 m.4.), rmapokcunbHon rpynnbl (Oy 4.7 m.4. ons
(5) 1 64 5.0 m.a. Ana (6)) U Mpem-ByTUNBHBLIX NN
n3000pHUNBHBIX 3amectuTenen. ObpasoBaHue co-
enuHeHun (5) u (6) noaTBepXOaOT OaHHbIE JKCMe-
pumeHTa NOESY, B KOTOpPOM 3ap1KCUpPOBaHO B3a-
UMOAENCTBUE MeXdy NPOTOHAaMU METUNEHOBOM
rpynnbl ArCH, ¢ npotoHamu OH-rpynnbl B nonoxe-
HUM C-3 n NpoToHamu (HEHOSMBHOrO Kosbla, 4YTo
CBMUOETENbCTBYET O CONMXXEHNM yKa3aHHbIX NPOTO-
HoB. Kpome Toro, B OCI1 coeguHenui (5) n (6) B
CpaBHEHUWN CO CMEKTPOM MCXOOHOro a-MaHroctuHa
(1) HabrniiogaeTca pononHWTENbHas mnonoca mno-
rnoLeHns (Amax 262 HM), 0OyCnoBnEHHasl HaNN4K-
eM heHOmnbLHOro xpomodpopa.

Bbicokasi peakuMoOHHasi CNOCOGHOCTL MosoXe-
HUsi C-4 a-MaHrocTMHa B peakuusix ranoreHupo-
BaHusa [10, 11], ammHOMeTUNupoBaHusa n C-anku-
NMpoBaHUsi MO3BOJISIET MUCMOMb30BaTb 3TO MOMO-
XEeHue Ansi NolyvyeHus HOBbIX BMonorndeckn ak-
TMBHbIX NMPOU3BOLHbIX HA OCHOBE coeanHeHust (1)

1 opyrux 6nmskux No CTPYKType KCaHTOHOB.

TecTnpoBaHue a-maHroctuHa (1) u cuHTe3npo-
BaHHbIX HA €ro OCHOBE MPOU3BOAHbIX (2—6) Ha Ha-
Nnnyne TOKCUYHOCTU, aHTMOKCUAAHTHOW 1 Membpa-
HOMPOTEKTOPHOW aKTUBHOCTWU MPOBOAMIIOCH in Vitro
Ha apuTpouMTax KpoBM NabopaTopHbIX MbILLEN.

AHanu3 reMmonnTUYecKkon akTMBHOCTU coeaunHe-
HUM (1-6) nokasan CyLWeCTBEHHYIO 3aBUCUMOCTb
LUMTOTOKCUYHOCTU 3TUX KCAHTOHOB OT CTPYKTYpbI
Mornekynbl. Hanbonbluen LUTOTOKCUYHOCTBIO OT-
nuyancs a-maHroctuH (1), Toraa kak BBegeHue go-
NOMHUTENBHOW (PYHKUMOHAMNbLHOW rpynnbl B MOSO-
XeHue C-4 nprBeno K CyLeCTBEHHOMY CHUXEHUIO
remMOonnTUYECKON aKTUBHOCTW, KOTOpas W3MEHs-
nacbBpagy:1>2>3>4>5=6.

PesynbTatbl nccrnegoBaHns MeMoOpaHonpoTek-
TOPHOMN aKTMBHOCTU coeauHeHun (1-6) Ha mogenu
H,0,-MHOYLMPOBAHHOIO remonu3a 3puTpoLuToB
nokasanu, 4Yto BBeaeHue MopdOnMHOMETUIBHOIO
W NUNepUANHOMETUNBLHOro pparMeHToB NPUBOAMUT
K yBENUYEHUIO MEMOPaAHOMNPOTEKTOPHOW aKTUBHO-
CTW O/ aMUHOMETUIbHbLIX NPOM3BOAHbIX (3) u (4)
B CPABHEHUWN C UCXOAHBLIM A-MaHroctuHom (1).

Takum obpasom, B HacTosiLLen paboTe nokasaHa
BO3MOXHOCTb (PyHKLMOHanNu3aumm nosioxxeHnss C-4
0-MaHrocTMHa C UCMonb30BaHWeM peakumn MaHHu-
xa un C-ankvnupoBaHus 4-6poMmeTun-2,6-anankmn-
ctbeHonamu. MNMpoBegeHHaa yHKUMOHaNU3aums Mo-
NeKyrnbl O-MaHrocTUHa MO3BoNuIa CHU3WUTb ero Lu-
TOTOKCUYMHOCTb MO OTHOLLEHWIO K 3pUTpoLUTaM, 4To
CYLLECTBEHHO YrydllaeT papmakoriornyeckme xa-
PaKTEPUCTMKM MONYYEHHbIX coeanHeHun. Ha mope-
nm H,O,-MHAYLIMPOBAHHOIO remonm3a 3puTpoLIUTOB
nokasaHo, 4YTO OCHOBaHusi MaHHuxa, copepxaline
MOPEONMHOMETUIBHBIA (3) U NUNEPUANHOMETUNMb-
Hbl (4) dparMeHTbl, OTNNYAKTCA OT WCXOAHOro
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a-maHroctuHa (1) cnocobHocTbio ahpeKkTUBHO 3a-
LUMLLATb KIETKM B YCIOBUSAX OCTPOrO OKUCIANTENBHO-
ro crpecca.

M3noXeHHbI B HAcToSALLEM COODLEeHUN MaTe-
puan nogpobHo npeacrtasneH B pabote [19].

Aemop ebipaxkaem brazolapHocmb K.O.H.
LllesueHko O.I. (MHcmumym 6uonoeuu Komu HL|
YpO PAH) 3a ebinoniHeHUe 6uUoI02UYeCKUX UC-
cnedosaHudl.
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NONYYEHUE YNIbTPAOUCMNEPCHBIX YACTWUL LIENJTIOJIO3bI

Topnonos M.A., YaoopaTuHa E.B.
Jlabopamopusi xumuu pacmumeribHbIX NoUMePO8

YnbTpagmcnepcHble YacTuubl uenntonoss! (YL
obnagatoT KOMMIEKCOM XMMMUYECKMX, DU3UKO-XM-
MUYECKMX WM MEXAHUYECKMX CBOWCTB, OTNNYalo-
LWMXCA OT MNPOYUX LENSON03HbIX MaTepuaros.
YL, obpa3yoT ycTon4meble rmapo3onu, KoTopble
NposIBNAKT CBOWCTBO TUKCOTPONUW — YXKe Npu
HU3KMX KOHLIEHTpauusax cnocobHbl K nreHkoobpa-
30BaHU0. MaTtepuanbl Ha OCHOBE Takux 4acTu
WMEIOT BbICOKYHO YAENbHY MOBEPXHOCTb M MPOY-
HOCTb, 06pa3yloT MOpUCTbIe MEHbl U TMApPorenun ¢
BbICOKMM MOAyriemM ynpyroctu. 9T CBOWCTBa On-
pefenstoT obnactu MpUMEHEHMS LIeNono3HbIX
HaHOpPa3MepHbIX MaTepuanoB — nonyyYeHue 6uo-
pasnaraembix HanonHuUTenewm Ons renen, nieHok,
nnacTuKoB, CpeacTB AOCTaBKM NEeKapcTB, MOKPbI-
v [1, 2].

IOnsa nonyyenns YL, ncnonb3syoT cepHyto [3],
OpomucToBO4OPOAHYD, (POCKHOPHYH KUCIOTbI B
pasfnMyHON KOHUEHTpauun, MOHOOOMEHHbIE CMO-
nbl [4-6]; Takke Y[Ll nonyyaloT mexaHU4YecKuMmmn
BO30ENCTBMSAMW Ha UCXO4HOE BOJIOKHO, METOAaMM
06nydeHns1 BbICOKO3HEPreTUYECKMMM YacTULamu
[7, 8].

N3BeCTHbl paboThbl, MOCBSILLEHHLIE WCMOMBL30-
BaHWIO reTEPONOSNMKUCNOT ANs OeCTPyKUuunM uen-
nono3el [9], B ToM uucne B BogHow cpene [10].
eTepononukncrnoTel 06r1agaoT HEKOTOPLIMUY Npe-
umyllecTBamu nepej TPagWMUUOHHO UCMOfb3ye-
MbIMW MWHEPanbHbIMWU KMCIIOTaMu, Hanpumep Co-
NSHOW 1 CEepHOW, Npexae Bcero bnarogaps 6onee

NMPOCTOW pereHepaumm, MEHbLUMM KOPPO3MOHHbBIM
DEencTBmemM.

B npegpiaymnx pabotax 6biro nokasaHo [9], uto
KpaTkoBpemeHHoe Bo3genctene 0,5  %-monb
H3PW 1,04 B cpege CH3;COOH Ha BOMOKHUCTYHO
Lennonosy NpMBOAMUT K ee BbICTPON HanpaBneHHOM
OECTPYKLUMUN C MONyYEHNEM MUKPOKPUCTamIMYECKON
uennono3el. B npepcraBneHHOM mMccnegoBaHum
paccmaTtpmBaeTca ucnonb3oBaHne HzPW 1,04 ons
bonee rnybokon QecTpykumnM mnonvcaxapuga B
Cpeae OpraHMYecKom KUCMNOThl C LEenbilo nonyde-
HUS YyNbTPaAMCNEPCHbIX YacTuL, Lernmnonossbl.

YnbTpagucnepcHble YacTuubl nonyyanu karta-
NUTUYECKON AeCTpyKUMEen MUKpOKpUcTanmnmyec-
KOW LLennonossl, npeasapuTtensHo obpaboTaHHON
ynbTpa3BykoMm. B kadecTtBe rugponusytollen cpe-
Obl ucnonb3osanu pacteop HzPW 1,049 B YKCYCHON
KncnoTte ¢ cogepxaHuem Boabl 10-12 % o06. lNMpo-
LeCC OCYLLECTBMSNM B HECKOJSIbKMX BapuaHTax: C
pasnMYHbIM MOJIbHbIM COOTHOLUEHWEM LENIono-
3a / H3PW 1,04 (OT 4 go 8 monb % retepononu-
KACNOTbl B CMECK); C PasfiMyHOW NpoaoIKUTENb-
HOCTbIO npouecca rmgponunsa (oT 2 oo 12 v); 6es
pobaBneHnst nepekncn Bogopoda un ¢ ee gobas-
neHnem.

B Tabnuue npeacraBneHo BRMSIHWE YCMOBUN
00paboTkM Ha cpeaHui rmapogMHamMmyecKknii gua-
mMeTp vactuy (D) U X OTHOCUTENBHbIN BbIXOA.

Ycnosusa u pesynstathl rugponusa MKL,

Bbixopg k nc-
Ne n/n MpenBaputenbHas H3PW 1,040, MpoJomKNTENBHOCTL CpegHun XO4HOMY

obpaboTka Y3 Mornb % rmgponunsa, u Dy, HM MaTepuany,
%
1 - 8 12 >2000 90
2 - 8 12 >1000 91
3 + 8 12 980 84
4 + 4 3 692 72
5 + 6 3 402 58
6 + 8 3 296 44
7 + 6 5 298 40
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Mmaponns MKL|, B ykasaHHbIX YycroBusix 06e3
npeaBaputenbHo  Y3-06paboTku  martepuana
(Tabn., Ne 1, 2), npMBOAUT K MOSY4YEHNIO HEYCTON-
YMBbIX BOAHbIX AWCMEPCUI CO CpeaHuM AnameT-
pom 4vacTtuy 6onee 1000 Hm. Ona MKL, nocne ¥Y3-
obnydeHnsa HabnogaeTca HabyxaHue, cBA3aHHOE
C YaCTU4HbIM paspyLleHWeM YrnopsiAoYeHHOW
CTPYKTYPbl KPUCTanNmnuMToB, YTO MO3BONSAET Yynyu-
WnTb audppysnio  rmaponmusyoLmnx areHToB BO
BHYTPb MaTtepuana. PesynbTtaTbl npumepoB 3—7
NOATBEPXKAAT 3HAYUTENMbHYIO WHTEHCUdMKaLno
npouecca KUCNOTHO-KaTannsmpyemoro ruaponunsa
Lennono3sbl ¢ NolydyeHneM 4actuy CO CPedHUM
Dy, meHee 1000 HM nocne npegBapuTenbHoro Y3-
obnyyeHus.

Cnegyowum daktopom, onpeaensoumm Bo3s-
MOXHOCTb nonyyeHus YL, asnsetcsa npucytcT-
BME B rMOpPONu3yloLLlen CUCTEME OKUCNUTENd, B
Ka4yecTBe KoToporo BbibpaHa H,O,. CpaBHeHue
pes3ynbTaTtoB, NpeacTaBreHHbIX B npumepe 3 u 6
(Tabn.) unncTpupyeT BnusiHMe A00aBKN OKUCIU-
Tenda Ha Dy, yacTtuy. B npumepe 6 4ONONHUTENBHO
npou3Bogurocb npubasneHne okucnutens. B
utore, B crniyyae npumepa 3 npu 6onee onutenb-
HoW 06paboTke noONnyyYeHbl HeycTOW4YMBblE AMUC-
nepcumn co cpegHum Dy, yactuy 980 HM, Torga Kak
B npumepe 6 cpegHun Dy vactuy coctaBun 296
HM.

BrnvusHue okucnutens Ha MHTeHcudumkaumio
npouecca rmgponusa cBsi3aHo, No-BUAMMOMY, C pe-
reHepaumen HzPW1,04. MN3BECTHO, 4YTO BOCCTa-
HoBrneHne HsPW 1,04 NpMBOOUT K 0Opas3oBaHMIO
dochopHO-BONbGOPaAMOBOM  CUHW,  COEONHEHUNI
CMOXHOIO M A0 KOHLUA He OMpederieHHoro coctaea

12 -

10 -

MHTEHCUBHOCTbL

WHTEHCMBHO OKpALLEHHbIX B CMHWA LUBET 3a cyeT
MEXBarneHTHbIX 3MIEKTPOHHbLIX nepexogos [11]. B
npouecce rmgponusa uennono3sl Habnwogaetcs
OKpallMBaHWe CMeCH, yKasbiBalollee Ha nosiere-
HWe BocCCcTaHoBneHHon copmbl HzPW1,04. Han-
bonee BeposiTHO, YTO BoccTaHoBreHne HizPW 1,0,
CBSI3aHO C MPUCYTCTBUMEM B MMOPONU3YHOLLEN CUC-
TeMe npoaykToB pacnaga uennonosbl, obna-
JaloLLMxX BOCCTaHaBNUBalLEen CnocobHOCTbIO —
FMIOKO3bl U onurocaxapugoB Ha ee ocHoge. [Npu-
GaBrneHne OKUCNUTENS MPUBOAMT K BU3yalibHOMY
ncyesHoBeHU GochopHO-BONbGOPaMOBON CUHU
W pereHepauumn gencreyowen popmbl retepono-
nukmcnotol [11].

TpeTbum hakTopoMm, BAUSIIOLLIMM Ha pa3mep vac-
TUL, LIeNMono3Horo MaTepuana, sBnseTcs OTHoLUe-
Hne uenntonosa / HsPW1,04. CpaBHeHME pa3me-
pOB 4acTuL, MONyYeHHbIX B npumepax 4—6 Tabnu-
Ubl, NOKa3biBaET, YTO MPU MPOYUX PaBHbIX YCMO-
BUAX yBenuveHue copepxaHua HsPW,04, npu-
BOAMT K MONy4YeHUo mMaTepuarna C MeHblum Dy
yacTuu.

CormacHo pJaHHbIM MeTOAa [OUHaMUYECKOro
ceeTopaccesHua (LCP), 3onb uennonosbl Cco-
OepXuT ynbeTpagucnepcHble Yactuubl. CpegHui
Dy, ocHoBHoro konu4yectsa 4dactuy (6onee 90 %)
cocTtaBnseT 265 HM. CtaTtuctudeckoe pacnpege-
neHne yacTuL, 30Ms NpeacTaBneHo Ha puc. 1. [inga
0bpasuoB, Nony4YeHHbIX B ycrnoBuax obpaboTku B
CMCTEME C MEHbLUMM MOfbHbIM COAepXKaHUeM
H3PW 1,049 M C MeHbLLEN NPOAOIMKUTENBHOCTBIO
npouecca gectpykuuu (tabn., Ne 4, 5), Habnioga-
eTCHA Hanunume OBYX BblpaXXeHHbIX hpakumin vac-
v co cpegHummn Dy, 200+300 1 500+800 HM.

0 100 200 300 400 500 600 700 800

d, Hm

Puc. 1. Pasmep 4acTtuy, LENMON03HOro 3ons, no gaHHeim JCP.
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Puc. 2. MukpodoTtorpacus arperatos Y[LI.

Ha mukpodoTorpadmsx BbICYLLEHHOrO 3054,
nonydeHHblx metogom C3OM (puc. 2), Habnwoga-
I0TCA arperatbl CyOMMKPOMETPOBOIO pa3mepa,
cocTosLue u3 otaenbHbIX Yactuy, YLL.

WccnepoBaHve nonyvyeHHbIX rmapo3osen MeTo-
[OM 3nekTpochopeTUHECKON MOABMKHOCTU YacTuL,
nokasblBaeT, YTO noBepxHocTb Y[L| obnagaet oT-
pyuaTenbHbIM 3apsagoM. 3HaveHve Z-noTeHuumana
HaxoauTca B amana3soHe -30 + -40 mV.

Takum 06pasom, MonydeHbl ynbTpagucnepc-
Hble YacTuubl UEenninossl B rmMaponuayroLlen
CMeCu YKCyCHasi KAcrnoTa — Boda B MPUCYTCTBUM
HsPW 1,04 n pereHepupytowen pobaskm H,O,.
YacTtuubl 06nagatoT BbICOKOYNOPSA0HEHHON CTPY-
KTYpOW, WX CpeaHun rmapoauHaMU4eckun aua-
meTp coctaenseT 250+300 Hm.

OcCHOBHbIMU bakTOpamu, BAUSIOWMMK Ha pas-
Mep YacTuL, SBMSOTCA COOTHOLLEHME reTepononm-
KMCMoTa — Lennorosa, ycroBusi npegsaputenibHom
aktmeaumm MKL n npucytcteBue pereHepupyoLle-
ro okucnutens. Yactuubl YLl obpasyoT ycton-
YMBbIA MMApo30nb, obnagatT oTpuuaTeNnbHbIM
3apsagom.

kcnepuMeHTanbHasa YacTb

Xnonkosas MKL| nonyyeHa meTogom rmgponu-
3a XJTOMKOBOW LENMIONO3bl COMAHOWN KUCIOTON,
cteneHb nonumepusaunm 220. PocchopHOBONBG-
pamoBas kucnota (HsPW1,040:13H,0), ykcycHas
KMCnoTa, X.4., Mpon3BoacTBa «BekToH»; paboune
pacTBOpbl TFOTOBUNN HEMNOCPEACTBEHHO nepen
npoBefeHneM 3KCNepMMeHTa.

MNpponns MKL, noag penctBnem HizPW1,0,4 B
YKCYCHOW KuUcroTe.

BoaHylo CYCMEH3nio MUKPOKPUCTaNINYECKON
Lennonosbl KoHueHTpauuen 10 % macc. obny4va-
nn yneTpasBykoMm B nabopatopHom npubope I
10-0.1 npu yAenbHOI MOLHOCTM 260 BT/cM?, yac-
ToTe 3ByKa 22+0.5 k'Y B TeyeHme 6 muH. O6pabo-
TaHHYIO CYCMEH3U0 OTAEenAnu OT BOoAbl, OCTATOK
NPOMbIBanu yKCyCHOW KUCITOTOMW.

[anee k cycneHsuu, npegodbpabotanHHon MKL]
B YKCYCHOM KMCNOTE C KOHLEHTpaunen cycneHsmm
10 % macc., npubaBnanu NPUroTOBIIEHHbLIA pac-
TBOp H3PW1,040. 3aTEM peakumoHHY0 CMeCb Ha-
rpeeanuv 3agaHHoe Bpems npu 110°C, npnbaensis
kaxable 20 muH no 0,2 mn 10% pactBopa H,0,.
Mo OKOH4YaHMM peakUMOHHYI CMeCb OCTyXanu.
Ocapok oTaensnu Ha ueHTpudyre, (2000 ob/c x
15 mwuH). OcTaBWMIACS KONMOUA oYuanu MeTo-
OOM Auanu3a npoTuB AUCTUNNMPOBAHHOM BOAbI B
MeMOpaHax ¢ pa3mepom nop 12-14 k[a n xpaHu-
nn B xonogunbHuke (t=4°C). CopepxaHue uen-
nono3bl B pacTBoOpe onpefensny Metogom rpa-
BMMETPUN.

M3mepeHve pasmepa 4yacTuy, NpoBOaUNUN Me-
TOLOM Na3epHOro CBeTOpacCesiHWs Ha aHanuaa-
Tope pa3mepoB 4Yactuu Malvern Zetasizer Nano
ZS. [Ons aHanusa wucnonb3doBanu 0,01% rugpo-
300b.

MuKpoCTpykTYpy 00OpasuoB M3ydanu MeToLoM
CKaHUpYHOLEN 3neKTPOHHOM Mukpockonuu (C3IM)
Ha mukpockone TESCAN VEGA 3SBU (Czech
Republic) B pexunme ynpyrooTpaXkeHHbIX 31eKTPO-
HOB («BSE») npu YyCKOPSIOLWEM HanpsbKeHUu
20 kB.
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MOHOTEPNEHOMOOB C MOHOCAXAPUOHbLIMUA ®PATMEHTAMU

MecTtoBa C.B.}, MamecTbes E.C.%, LLieByeHko O.I".%, Py6uosa C.A.', KyunH A.B.*

! UHemumym xumuu Komu HL YpO PAH, nabopamopus XumMuu oKUCIUMEebHbIX poueccos

% MHcmumym 6uonozuu Komu HL YpO PAH

CnHTe3 HOBbIX 3A(PMPEKTUBHBLIX U ManOTOKCUY-
HbIX MOSNTYCUHTETUYECKNX CepocoepXallumx aHTu-
OKCMOAHTOB Ha OCHOBE MpPUPOAHbLIX CybcTpaToB
npeacTaBnsaeT 0onbWWA MHTEpec Ans dapmMako-
norum, MOCKONbKY MpenapaTbl Ha OCHOBE HaTy-
panbHOrO Chipbs, Kak NPaBuIio, UMEKT MEHbLLYHO
OMacHOCTb 118 OpraHM3ma 1 oKpyXaroLen cpeapl
Nno CpaBHEHUIO C CUHTETUYeckumun. Hanbonee us-
BECTHbIMW 3HOOrEHHbIMU CepocoaepXallumMm Co-
€0VWHEHUSIMA C BbIPAXEHHOW aHTUOKCUOAHTHOW
aktmsHocTbio (AOA) ssndTea rnytatuoH [1, 2],
uncTuH [3], nunoesas kucnota [4]. Bmecte ¢ Tem
BbICOKOW aHTUMOKCUOAHTHOW aKTUBHOCTbIO MOryT
obnagatb 1 gucynbduabl — B YaCTHOCTU, NoJoo6-
Hasi aKTMBHOCTb OMUCaHa Afis AWanuigucyrb-
duga, gunponunaucyneduga [5]. NMostomy nony-
YyeHue rmMbpuaHbIX cepocogepXallnx coeanHeHni
Ha OCHOBe MPUPOAHbLIX MOHOCaxapwaoB U MOHO-
TepneHonaoB MpeacTaBnsieT WMHTEPEeC C TOYKM
3peHnsa aanbHenwero uccnefosaHus ux Guorno-
rMYeCcKo aKTMBHOCTH.

S<

R
Terp v 1
[H*]TCHCI3
Cs,CO5, TBAI
Terp-SH+ RX;’T /S\R&
C,Hs;OH / DMFA ' ¢'P
| 1I 111

Terp =

HO
= _0
Ry HO OH
HO
r %k

> >.

OA( HO
-0 O
R=0 0] OH
+o
sk

a

sk
HO

o}

HO

OHohg
A

PaHee Hamu GbinK nornyyYeHbl Ha OCHOBE He-
oMeHTaHTuona |A, dpyKkTo3bl, rMOKO3bl U ranak-
TO3bl cynbuabl Il n IV n cynsdokemabl V n Vi
(cxema 1) [6, 7].

lMpoBeneHo nccnegoBaHMe TOKCUMYHOCTU, MEM-
OpaHOMNPOTEKTOPHBIX M aHTUOKCUOAHTHBIX CBOMCTB
NOSTyYEHHbIX cepocofepXallmx COeANHEHNA pas-
NNYHON CTPYKTYpbl B KOHUeHTpauum 100 mMkM Ha
mogenu H,O,— nu AAPH— nHayumpoBaHHOro remo-
nnsa apuTpoLmnToB KpoBu [8—12]. AHanun3 remonu-
TUYECKOW aKTMBHOCTU BbISIBUIT TOMbKO TPW BbICO-
KOTOKCUYHbIX MO OTHOLLEHUIO K 3pUTpOLIUTAM KpPO-
BM MnekonuTarwmux coeauHeHns — IllA(a,B) wu
IVAQ. [lna ocTtanbHbIX coeguHeHui bbina npose-
JeHa oLeHKka MeMOpaHOMNPOTEKTOPHOM U aHTUOK-
CWOaHTHOWM akTMBHOCTU. Hanbonee BbicOkMe MeMm-
OpaHOMNpPOTEKTOPHAst M aHTUOKCUOAHTHasi aKTUB-
HOCTM OTMEYeHbl Onsl COeANHEHNIN Ha OCHOBE ra-
nakto- n dpykronnpaHosbsl — (Rs)-VAB, BB,
(Rs)- VBB, (Ry)-VIAB, (Ss)-VIAR, (Ss)-VIAa, IVATr.
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Cxema 1. MNonyyeHne cynbdpuaos lll, IV n cynbdokengos V n VI Ha ocHoBe HeOMeHTaHTHona lA,
PPYKTO3bl, IMOKO3bl U ranakTo3bl.
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Cxema 2. CuHTE3 Ancynbpunaos.

PGSyJ'IbTaTbI OKMCNEHUs cmecen TepneHoBbIX N yrneBogHbIX TUOJ10B

Tvonsi - MpoayKThbl u?/lzz;icc;)tzkéﬁ Tnonsi - MpoayKThbl qa?:?/Liz;tle,uzvg
peareHThbl % ' peareHThbl % '
1AB 53 1Aa 51
B—SH + A—-SH 2AA 34 a—SH + A-SH 2AA 41
3BB 13 3aa 8
168 75 1ba 90
B—SH + b—SH 2bb 19 a-SH + b-SH 2bb 7
3BB 6 3aa 3
1BB 71 1Ba 72
B—SH + B-SH 2BB 24 a—SH + B-SH 2BB 20
3BB 5 3aa 8
s 64 1lra 62
B—SH + -SH 2rr 29 a-SH + '-SH 2rr 30
3BB 7 3aa 8
108 78 10a 83
B—SH + [1-SH 200 18 a—SH + [1-SH 200 10
3BB 4 3aa 7

MpumeyaHwue: * — pacyeT NPOBOAMIIN MO COOTHOLLEHUIO MHTErparibHON UHTEHCUBHOCTU HENEepPEKPbIBato-
LMXCA curHanoB npoToHoB B AMP-cnekTpax peakumoHHOW CMeCH.
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[anee 6bin NpoBeAeH CUHTE3 AUCYNbGMUAOB Ha
OCHOBE 6-TMOOUM3OMPONUITNOEHTANaKTONMPaHo3bI,
1-TvogumsonponunuaeHgpyKTonMpaHos3bl, Heo-
MeHTaHTuona, u3obopHaHTMOna, YUC-MUPTAHTMO-
na, mpaHc-BepbeHTuona n MMpTeEHTNONa METOAOM
OKMCIEeHUs Ux cmecen nodom (cxema 2). Peakums
npoxoguna npu CcooTHoweHun Tuonoe 1:1, npu
KOMHaTHOW TemnepaType W npoTekana C NOnHou
KoHBepcuen. Bce gumcynbcuapl 6binv BblaeneHbl
METOAOM KOJTOHOYHOM XpomaTtorpadum B MHAUBK-
AyanbHOM BuAe (COOTHOLLeHVEe AMCYNbUaoB CM.
Tabn.).

OCHOBHbIMU MPOAYKTAMW OKUCIIEHWS TEPNEHo-
BblX W YrreBOAHbIX TUOJIOB MOAOM MPU COBMECT-
HOM MPUCYTCTBUMN SIBMSIIOTCH HECUMMETPUYHbIE
ancyneguapl 1. Hambonbliee nx konmy4ecTso 00-
pasyeTcs npu OKUCMEHUUM CMecu AnaLeTOHDPYK-
TONUPaHO3HOro Tuorna u n3obopHaHTnona oo 90%
OT obLiero KonuyecTsa NPOAYKTOB, HAUMEHbLUEE
B Cry4yae HeomeHTaHTuona — 51% (cm. Tabn.).
CvmMmMeTpuyHble ancynbduabl Ha OCHOBE Tepne-
HOBbIX TMOSOB 2 06pa3yTCA B MEHBLLUNX KOMNUYe-
cTBax oT 7 o 41%. Bo Bcex cny4vasix obpasoBa-
HWE CUMMETPUYHBIX ANCYNbUOOB C MOHOCaxa-
puaHbiMn doparmeHTamun 3 He npeBbiwano 13% ot
obLero konuyecTsa, YTO rOBOPUT O HU3KOW CKO-
poctu ux obpasoBaHus. CTpoeHne NoMy4eHHbIX
HOBbIX AUCYNbMAOB YCTAHOBMEHO MeToaamu
K- n AMP-cnekTpockonuu, cocTaB NOATBEPXKAEH
OaHHbIMW 3NIEMEHTHOro aHanmaa [13].

Bbin npoBegeH CKPUHWMHT BUMOMOrMyeckon ak-
TMBHOCTM MOMyYeHHbIX Aucynbdugos. Cpegu
BCEX MWCCNEAOBaHHbIX KOHBKratoB reMonmTnye-
Ckas aKTMBHOCTb BbISIBMIEHA NWWb ANA HEeCUM-
METPUYHBIX OUCYNbMaoB, coaepXalnux HEOMeH-
TUNbHbIK (1AB, 1Aa) NM60o n3000pHUNBHLIA (1Ba)
dparmeHTbl. C Mcnonb3oBaHMEM BMOMNOrM4ecKom
MOLENbHON CUCTEMbl MOKa3aHO, YTO aHTUOKCU-
JaHTHass n MeMbpaHOoNpPOTEKTOPHAsA aKTUBHOCTb
MOMyYeHHbIX KOHbHraToB 3aBUCUT OT CTPYKTYpbI
obounx 3amecTuTenen (M TEpNeHoOBOro, 1 yrrneeoa-
Horo). Hambonee akTMBHbI Aucynbduabl, MMeto-
e B cocTaBe yuc—mupTaHunbHbin (B), mupTte-
HUNBHBIN () U HEeOMeHTUnbHbIN (A) dparMeHThl,
npy 9TOM aKTUBHOCTb COEAMHEHUN C ranakTonu-
paHO3HbIM (B) HECKOJIbKO BhbilLE, YEM Yy aHanorm4-
HbIX CTPYKTYpP C pyKTOnMpaHo3HbiM (@) dopar-
MEHTOM. [ns CUMMETPUYHBbIX AMCYNb(UAOB, He
coepxallmx pparMeHTbl caxapoB, HanbonbLias
aKTMBHOCTb BbISIBIIeHA Yy COEAVMHEHWA, codepxa-
LWMX YUC—MUPTAHUIbHbIA, MUPTEHUIbHBLIA U U30-
B6opHunbHble (B) dparmeHTbl. HU3kasa akTMBHOCTL
B AAHHOW MOAENbHOW CUCTeMe OTMedeHa y Ou-

CynbunaoB pasnUYHON CTPYKTYpPbl, CoAaepXalinx
mpaHc-BepbeHunbHbin () dpparmeHT.

Paboma ebinonHeHa npu ¢uHaHcosol 1od-
Oepxxke Pocculickoeo ¢hoHOa ¢hyHOaMeHmarbHbIX
uccrnedosaHuli (epaHm Ne 13-03-01312_a) u Yparib-
cko2o omdenerusi PAH (npoekm Ne 15-21-3-16).
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HOMUHALMSA «PABOTbI B OBNTIACTU HEOPITAHUYECKOW XUMWUU»

NONYYEHUE TMBPUOHBLIX MATEPUANOB HA OCHOBE YIMEPOAHbIX MAKPOBOJIOKOH

U N3YYEHUE X CBOUCTB

KpuBoLuankuH MN.B.", Muwakos WN.B.2, KpuBowankuHa E.®.! MapTakoB n.C.h, Begsirun A.A2
YWemumym xumuu Komu HL YpO PAH, nabopamopusi ynbmpaducnepcHbIX cucmem
2MHemumym kamanu3a um. I.K. bopeckosa CO PAH, 2. Hosocu6upck

BBegeHue

Ha coBpemMeHHOM aTane pasBuUTUSt XUMUYECKON
TeXHomorMm ocobblii MHTEpec NPeAcTaBnsloT Ke-
pamunyeckne BONOKHA, UX UCMONb30BaHUE MO3BO-
nsieT co3gaBaTtb MaTepuanbl HOBOrO NMOKOMEHUsT —
nerkue, NPoYHble, N3HOCOYCTONYMBDBIE, MPUTrOOHbIE
OIS MPMMEHEHMST MPU MOBLIWEHHbIX TemnepaTy-
pax u B arpeccuBHbix cpegax. Okcng antoMuHus
ABNSAETCA NEPCNeKTUBHLIM COEAUHEHUEM LIS MO-
Ny4YeHMs1 KepaMUYeCcKnX BOJIOKOH, TaK Kak MO3BO-
nseT pacwunputb 0bnactu ux NpUMeHeHust n cae-
natb ux 6onee peweBbiMU. Kpome Toro, okcmpa
aniMUHNA MNOMy4YalT M3 LUIMPOKO pacnpocTpa-
HEHHbIX NPUPOOHLIX MUHepanoB (OOKCUTOB, He-
denuHoB, KaonnHUTOB). Bbicokas xumudeckas u
TepMmyeckas CTabunbHOCTb, TBEPAOCTb OKcuAa
antoMnHMst 0BYCIOBMNEHbI €ro KpucTanimyeckomn
cTpykTypor. Okcupg anioMuHUS KpucTanimsyeTtcs
B HECKOJIbKMX Moaudukaumsix, Hanbonee ycTton-
uMBOM U3 KoTopbIx sBrnsieTca a-Al,Osz (KOpyHO).
OCcoBeHHOCTN MPOMbILLIIEHHbIX METOA40B (POPMO-
BaHUS TakmMx BbICOKOTEMMNEPATYPHLIX BOSIOKOH, Kak
npaBumo, BKMYAKT MOMyYeHWe 30Me OKCUOOB
meTannos [1, 3].

OaHUM 13 cnocoboB MONMyYeHUsT KEPaMUYECKNX
BOJIOKOH SIBMSIETCA METOon TEMMNMAaTHOro CUHTe3a
[4-9], kOTOpbIA OCHOBaH Ha CMNOCOGHOCTM MONU-
MEPHbIX BOJIOKOH K HabyxaHuio B pacTBOpax Co-
nen vnu 30n9x rMapaTUPOBaHHbLIX OKCUOOB Me-
TansoB M MOrMOLWEHNI0 HEOPraHUYecKnx coenu-
HeHuNr, NMbo obpas3oBaHNIO C HUMWU KOMMIEKCOB C
nocneayLwmmM BbKUIaHUEM OpraHUYecKoro Kom-
noHeHTa [4]. Nocne copbuum conen n3 pacTesopos
U HAHOPa3MEpPHbIX YacTuL, 3051EN, BOMOKHA Cy-
waT 1 Tepmuyeckn obpabaTbiBatoT AN yoaneHus
KpUCTannu3aunoHHoW, rmapaTtHon Bodbl U TEM-
nnata [5]. MNonyyeHHble Taknm o0b6pa3om OKCUOHbIE
BOJIOKHUCTbIE MaTepuarbl COXPaHSIOT TEKCTYpYy
WCXOQHOro NosIMMEPHOro BOSIOKHA.

AnOMOOKCUAHbIE BOSOKHA, MOMyYeHHbIE TeM-
NMaHTHBIM CMHTE30M, OTIINYAOTCS BLICOKOW peak-
LIMOHHOW aKTUBHOCTbIO NpKU aacopOLMOHHOM B3au-
MOAENCTBMM C ra3oBbIMU U XUOKUMU CpeaamMu, Co-

YyeTaLwencs ¢ XMMUYEeCKON MHEPTHOCTBLIO K arpec-
CMBHbIM cpefam. OTO NO3BOMSIET UCNOMb30BaTb UX
B KayecTBe HocuTenew katanusaTopoB, (UNbT-
pyloLnX cped, TEMonsoNUPYIOLWKX 3acbINoK U
CroeB, CPEACTB KanumnnsipHoro TpaHcnopTa. Kpome
TOro, Kepamumyeckue BOJIOKHA XapaKTepusylTcs
BbICOKOM ANCMEPCHOCTBI0O U MOHOGPaKUMOHHBLIM
COCTaBOM OKCMAa aroMUHWSA, 4YTO AenaeTt ux
BECbMa MepCrneKTUBHBIM KOMMOHEHTOM Afsi co3aa-
HUS BbICOKOMPOYHbIX KepamuK. Takne BOSTOKHa MO-
ryT CNyXuTb OCHOBOW AN MNOMyYeHUs pa3Hoob6-
pa3sHbIX KOMMO3ULIMOHHBIX MaTepuarnoB KOHCTPYK-
LUMOHHOIO 1 (PYHKUMOHANBHOTO Ha3Ha4YeHus1 Kak C
YMYyYLWeEeHHbIMU, TaK U C 0cobbiMn cBONCTBaMU [4].
Ha ocHOBaHWW BbILLIEU3MNOXEHHOIO, NCCNEnOoBaHNS
no paspaboTke PU3NKO-XUMUYECKUX U TEXHOMOIU-
YEeCKUX MPUHLUMMNOB MONyYeHMsT BOJOKOH OKcuAa
antoMNHUSA SBMSKOTCSA aKTyanbHbIMU.

brnarogapsa cBovm cBOWCTBaM, OMOKCUA TUTaHa
MUMeeT LUMPOKY 06acTb NPUMEHEHUS: OT MUIMEH-
TOB Kpacok A0 BMOMeaNLMHCKOro Ha3HaveHus [10—
12]. OcobeHHO cneagyeT OTMETUTL hoToKaTanmMTu-
yeckue csouncTtea TiO,, nossonswowme apdekTns-
HO MCMNOMb30BaTb €r0 B OYUCTHBIX COOPYXEHUSIX
pPa3nMYHOro YPOBHS CIOXHOCTU U Ha3HayeHus [13,
14]. Bonbluon BKNag B pasBUTME OAHHOIO Hanpas-
JNIEHMS1 BHECITN POCCUCKME yveHble [13—16].

B nocnegHee BpeMsi 0cobbli MHTEpEC BbI3bl-
BaeT obnacTb mMccnenoBaHWi, MOCBSLLEHHbBIX MO-
NYYEHUI0 HAHOCTPYKTYPUPOBAHHbBIX BOMOKHUCTBIX
mMaTepuanoB Ha OCHOBE AMOKcMAa TuUTaHa. AKTy-
anbHOCTb 3TUX pas3paboToK BO MHOrOM CBsi3aHa C
Bocco3gaHuem B Poccunckon depepauumn npous-
BOACTBA CTpaTermyecknx marepmanos pasnnyHo-
ro HasHauyeHus. M3BeCcTHO, YTO (PU3MKO-XMMU4ec-
KMe XapaKTePUCTUKU YCNOBHO OOHOMEPHbLIX CUC-
TemM (BOMOKHUCTBIX CTPYKTYP) MOTYT 3HA4MTENbHO
N3MEHATLCS MO CPaBHEHMIO C HaHo4yacTuuamm To-
ro e XMMmu4yeckoro coctasa. B kayectBe npume-
POB MOXHO MNPUBECTU YCWUMEHUE 3SMEKTPOHHOIrO
TpaHcnopTa [Ans noBbleHus 3ddeKkTUBHOCTH
HOTOXMMUYECKNX peaKkLMi, YNpodYHEHME U apMu-
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pyloLwmin acppekT npyn co3gaHUn KOMMO3NLMOHHBIX
MaTepuanoB KOHCTPYKLMOHHOIO Ha3Ha4YeHUS.

B kauyectBe cnocoba hopmMMpoBaHMS HAHOCT-
PYKTYPMPOBAHHbBIX HEOPraHW4YecKMx U Kepamuye-
CKMX BOJTOKHWUCTbIX CUCTEM LLMPOKOE pacnpocTpa-
HEeHWe Mosy4un MeTod, B OCHOBY KOTOPOro MoJio-
KEHa nNponuTKa MONMMMEPHbLIX BOMOKOH pacTu-
TENbHOM UMM CUHTETMYECKOW Mpupoabl coeauHe-
HuaMu MmeTannos [17, 18]. JaHHbIn cnocob 3ape-
KoMeHOoBan cebs Kak nerko peanu3yembii U
3HepreTMyecKkn manosaTpaTtHbI, OOHaKO OCHOB-
HOW CINOXHOCTbIO ANsl CO34aHUs HaHOCTPYKTYpu-
pOBaHHbLIX HEeOpraHW4yeckMx BOJIOKOH, obGragato-
LUNX BbICOKOW peakuMOHHOW aKTUBHOCTbIO, MO-
npexHemy octaeTcs nogbop temnnatoB. B kave-
CTBE BbIrOpallLLEe OCHOBbI Ans MMMobunmsauum
HeopraHu4yeckMx KOMMOHEHTOB W MOCMEenyLEero
C/MHTE3a BOJIOKOH MOTyT BbICTyNaTb YrnepoaHble
MakpoBOokHa [19].

B paHHOIM paboTte Ans nonyyYyeHus HaHOCTPYK-
TYPMPOBAHHbLIX BOSIOKOH OKCWMOOB TUTaHa W ano-
MUHUS BbINM MCMNONb30BaHbl KOMMeEpYeckne pyob-
neHble yrrepogHble MakpoBosiokHa (YB) mapku
YKH-M 5000 (OO0 HMU «YBukom», Poccusi) co
cpegHuUMm gvameTpoM 8 MKM. [nsi cuHTe3a HaHo-
pa3MepHbIX YacTuL, okcuaa TuTaHa UCMonb3oBanu
30/1b-Teflb METOA, NO3BONSALWNA JOCTUTHYTL Bbl-
COKOW roMOreHm3aumMm KOMMOHEHTOB B CUCTEME,
4YTO [aeT BO3MOXHOCTb 3(O(PEKTMBHO W pPaBHO-
MEPHO pacnpefenvTb OKCUAHbIE YacTUlbl Ha Mo-
BEPXHOCTW YrnepoaHON MaTpuubl.

dKkcnepuMeHTanbHas 4acTb

3onb okcnpa anomuHms (30A) nonyyanu u3
Xnopvga antoMyHUS KOHTPONUPYEMbIM TMAPOSU-
30M BOLHOrO pacTBopa COMIM aMMWAKOM C KOH-
ueHTpaumen 7 |v|orn=/,1:|,|\/|3 po obpasoBaHusa ona-
necumpyloLlero KoaionaHoro pacrteopa Co 3Ha-
YeHuem pH = 5,0+5,5. MNony4YyeHHbIN 30Mb ounLLa-
N1 OT ANEKTPONUTOB AManu3om (pa3mep nop aua-
nnsHoro Mewka 12—-14 k[ia).

3onb okcmaga TutaHa (30T) nonyyanu us TeT-
pamnsonponunarta TutaHa (TUMT) no cTtaHgapTHOW
MeToauke, NpeacTaeneHHon B pabote [20]. Monb-
HOE COOTHOLLEHWE KOMMOHEHTOB B cUCTEME ObIno
cneayowmm: TUMNT:NH,OH:H,O = 1:1:3. lNony4eHx-
HbI 30Mb MpeacTaBnsan cobown yCTOMYMBYHO Ona-
NECLMPYIOLLYIO ANCNEPCHYIO CUCTEMY.

MponuTKy YyrnepoAaHbIX BOJIOKOH OCYLLECTBIIS-
nn gBymsa crnocodamu. Bo-nepebix, YB nomewanu
B 30/b okcnaa meTanna. CooTHOLWEeHWe KOMIMo-
HEHTOB (B MepecyeTe Ha OKcuA MeTanna) Bapbu-
poBano B npegenax ot 1:1 go 1:6. PaBHoMep-

HOCTb pacnpefgeneHvns yactviy B cucteme obec-
neyvBanu MOCTOSHHLIM MNepeMeLllBaHNeEM Ha
MarHUTHOM Mmeluanke B TeveHuwe 1 4. Nocne aToro
CMeCb OCTaBnANM Ha 1 4 ans yctaHoBNeHus copb-
LMOHHOro paBHoBecus. [1ony4eHHY0 KOMMNO3MLMIO
cywmnu npu 120°C B TeyeHune 1 4 u npokanneanu
Ha Bo3gyxe npu 800°C B TeueHue 8 u. lNocne oT-
Xura yrnepogHon coctasnstollen 6binv nonyye-
Hbl 06pasubl HAHOCTPYKTYPUPOBAHHbIX OKCUAOB
MeTanmnos.

Bo-BTOpbIX, YB nomelwiann B pactBop npekyp-
copa. bbinu ncnonb3oBaHbl BogHbI pacTteop AlCl;
n pacteop Ti(CsH;O); B M30MponuMnoBoM cnupre.
CoOoTHOLLEHEe KOMMOHEHTOB MO Macce (B nepecye-
Te Ha OKCWUA MeTanna) BapbupoBarno B npegenax
oT 1:1 go 1:6. Cuctembl NepemelLmBanm Ha MarHuT-
HOM Mellanke B TeyeHue 1 4. [locne aToro cmech
OCTaBNANM ANgA yCTaHOBMNEHUA copbLMOHHOro paB-
HoBecus Ha 1 4. NMonyyYeHHY0 KOMNO3ULMIO CYyLLIK-
nm npu 120°C B TedeHne 1 4. [anee ans wHu-
LUMMpOBaHMS 30Mb-Tefb Mepexofga KOMMOo3ULUIo
obpabatbiBanu rugponusyowmm areHtom (FA) —
pactBopoMm ammuaka (10%) m npokanvBanu Ha
Bo3nyxe npu 800°C B TeueHune 8 4. lNocne omkura
yrnepoaHon cocTaBnsowen Bbbinn nonydeHbl 06-
pasLbl HAHOCTPYKTYPUPOBAHHbIX OKCUAOB MeTan-
nos.

VccnenoBaHne nony4veHHbIX 06pasuoB MeTo-
OOM CKaHMpPYIOLLEeNn 3MEeKTPOHHON MWKPOCKONUM
(COM) npoBoannu Npy NOMOLLY PAcTPOBOIO 3MeK-
TPOHHOIro Mukpockona JSM-6460.

MmaopoguHamMuyecknin guameTp 4YacTuy okcmaa
TUTaHa B 305ie OnpegensnyM MeTogoMm AvHamunye-
ckoro ceeTtopaccesHus (ACP) Ha npubope Malvern
Zetasizer Nano ZS.

WccneposaHne chasoBoro coctaBa obpasuos
nposoaunu Ha audgpakromerpe SHIMADZU XRD-
6000 ¢ nanyyeHvem Cu Ka B nHTepBare yrnos oT-
paxeHus 26 ot 20 go 70°.

Ons n3ydeHus NpoLeccoB, NpoTeKalwmux npu
yAaneHun yrnepogHoro KOMMOHEHTa Mpu TepMu-
yeckon 00paboTke, MCMONbL30BanM METOL CUH-
XPOHHOrO TepMUYecKoro aHanu3a Ha npubope
NETZSCH STA 409 PC/PG.

OLeHKy TEeKCTYpHbIX XapaKTepucTuKk maTtepua-
NoB onpefensanu MeToaoM HU3KOTeMnepaTypHoWm
dusunyeckon copbumm asota Ha npubope ASAP
2400 V3.07.

O6cyxaeHue pe3ynbTaToB
CpenHuii nonepeyHbI pasmep UCMosb30BaHHbIX
B paboTe yrnepoaHbix mMakpoBosriokoH YKH-M 5000
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cocTtaenseT 8 MkM. Ha puc. 1 npeacraBneH Muk-
POCHUMOK BOJIOKOH, MOJSTYYEHHbIA MNPU MOMOLLM
CKaHUPYHIOLLLEro 3MEKTPOHHOIO0 MuKpockona. Bua-
HO, YTO MOBEPXHOCTb YrNepoaHbIX BOJIOKOH A0C-
TaTouHO rnagkasi, ¢ HebOoMbLUMMWU TEXHOMOrn4e-
CKuMu gedektamu.

[ucnepcHbln cocTaB 30Men OKCMAOB TUTaHa U
aniomMuHmna 6ein n3ydeH metogom OCP. Kak cne-
ayet n3 Tabnuubl, NpMBEAEHHOW HUXe, CPeaHWN
rmgpoguHamMmmyecknii anameTp YacTul, B COCTaBe
30519 OKCuaa aniMUHUS M OUOKCcuaa TUTaHa pa-
BeH 75,3 n 67,2 HM COOTBETCTBEHHO. [MoTeHuman
NOBEPXHOCTWN YacTul coctaenseT + 62,1 n +39,6
MB, 4TO roBOpPUT O XOPOLLEN arperatMBHON yCTON-
YMBOCTM OUCMEPCHOM cuUcTeMbl. B TedeHne Bcero
3KCnepMMeHTa pa3Mep YacTul, He M3MEHSNCS.

Moabop onTUManbHOrO pexuma TepMUYEecKon
06paboTkn onsa yoaneHust yrnepogHoro TemnnaTa
npoBOAMAN C MNOMOLLBID METOAO0B TEpMOrpaBu-

meTpun (TI) n anddepeHunanbHOM CKaHMPYHO-
wen kanopumetpun (OCK). Ha puc. 2 npeacras-
nexbl kpueble [OCK agns obGpasua yrnepogHbix
MaKpOBOJTOKOH. Bce ucnbitaHns npoBogunu B aT-
Mocdepe Bosgyxa Mpu  CKOPOCTU  Harpesa
5°C/MvH. BugHo, 4To ymeHbLlUeHNe Macchl obpas-
La COnpoBOXOAeTCA pPe3KUM 3K30TEPMUYECKUM
3(PEKTOM, CBSA3aHHBLIM C BbIrOPaHUEM yrriepoga
B NoToke Bo3ayxa. MameHeHne macchbl obpasua u
BblAeneHve Tenna 3aeepatotcsa npyu 700°C. Uc-
XOAs U3 MONTyYEHHbIX AaHHbIX, MPU anbHenwen
Tepmuyeckon obpaboTke matepuanos B obnactu
Temnepatyp 500—-800°C ckopoCTb HarpeBa yMeHb-
wanu B Aea pasa (oo 2,5°C/MuH), n genanu m3o-
TepMuyeckyto Bblaepxky npu 800°C B TeueHue 1 u.
B pesynbTate yrnepopHasi ocHoBa obpasua nor-
HOCTbIO Bblroparna, OCTaBMsisi BONIOKHUCTYIO CTPYK-
Typy Al,O3 nnu TiO,.

Puc. 1. MUKpPOCHMMOK yriepogHbIX MakpOBOSOKOH, MOTYYEHHbIN MeTO40M
CKaHUpYyoLLen aNeKTPOHHOW MUKPOCKOMUN.

CBowcTBa 3051el OKCUO0B antoMUHUSA U TUTaHa

3onb
MokasaTtenu
Al,O3 TiO,
MaccoBas gonsd, % 2,52+0,12 0,81 +0,05
[OnHamnyeckasi BA3KkoCTb, Mla-c 1,03 £ 0,04 1,04 £ 0,04
ONEeKTPOKMHETMYECKMI NoTeHUMan, mB +62,1+2,1 +39,6 £4,7
CpeaHuin pasmep 4Yactul, HM 75,3+0,5 67,2+04
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Puc. 2. KpuBble noTepu macchl MICXOOQHOro obpasua yrinepoaHbiX MakpoBOJOKOH (1),
yrnepoaHbIX MakpOBOSOKOH, NponutaHHbIx 3onem Al,Oz (2) n pactsopom AICI; (3).

[Ons obpasuoB yrnepogHbIX BOJIOKOH, MPOMu-
TaHHbIX 30f1EM M pacTBOPOM Xxfiopuaa anoMUHUS,
HabnogaeTcs yBenuyeHne TepMUYECKON YCTONYM-
BOCTU. B pesynbrate yganeHuss BOJIOKHUCTOrO
Temnnata npoucxogut ¢OPMMPOBaHME BOJIOKOH
okcuaa anioMuHus ¢ gnameTpom 3-5 MkMm (puc. 3).
Mo gaHHbIM peHTreHoda3oBOro aHanmsa BOJSIOKHA
npeacrtasneHsl B Buae gasel y-Al,O3 (puc. 4).

Tepmuyeckasa obpaboTka KOMNO3ULMIA HA OCHO-
Be YrnepoaHbIX MakKpOBOMOKOH C M30MponunaTtomM
TUTaHa MO3BOMNSAET MONYyYMTb MONMKpUCTaNInye-
CKMe HaHOCTPYKTYPUPOBAHHbIE BOSIOKHA, COCTOSI-
LLMe 13 KpUCTanIMTOB oKcuaa TuTaHa (puc. 5).

CpeaHuin nonepeyHbIn pa3Mep BOJTOKOH OUOK-
cuga TuTaHa He npesblwaeT 2 MKM. Bbicokas
TemnepaTtypa TepmoobpaboTkn 06bACHAET TOT
dakT, yto TiO, B COCTaBe MNOMYyYEHHbLIX BOSIOKOH
npeacTaBneH B OCHOBHOM B BuAe dpasbl pyTuna.
MonyyeHHble BOSIOKHA He SABMSOTCA MNOMALIMU U
COXPaHSIIOT ANIMHY, COOTBETCTBYIOLLYIO reoMeTpu-
YeckMM pas3Mepam UCXOOHOW YrrepoaHon maTpu-
ubl. YaenbHas NoBepxHOCTb obpasua, U3MepeH-
Has MeToOgOM HM3KoTeMnepaTypHou (usmnyeckom
copbuum a3oTa, cocTasnsieT 150 mM2/r.

Mcnonb3oBaHme 30T npu nponuTke yrnepog-
HbIX MaKpOBOJIOKOH MPUBOAMT K MOMyYEeHUo rmb-
PUOHBIX CUCTEM, COCTOALLMX U3 BONMOKOH OUOKCU-
[a TUTaHa U 3aKpenneHHbIX Ha HUX CEPUYECKUX
yacTtuy (puc. 6). InameTtp vactuL BapbmpyeTcs oT
1 00 2 MKM.

O6pasoBaHne MuKpocdep CBSI3aHO C KOHLEH-
TpUpoBaHMEM Ha MOBEPXHOCTU yrrepogda u arpe-

rauvMen HaHopasMepHbIX 4acTuy Auokcuaa TuTa-
Ha, KOTOpble BbICTYNalT B POfM NEPBUYHBIX CTPY-
KTyp, 4TO cornacyeTcd ¢ MexaHu3Mamu, npeano-
XXEeHHbIMK B paboTax [21]. daHHasa cuctema npea-
cTaBrieHa pason pytuna c NpMMECHbIM CopepKa-
HMeM aHaTasa, Moponornst KOTOporo nmeeT cde-
puyeckyto dopmy [22] (puc. 7).

3akntoyeHue

B paboTe 6binn nonyyYeHbl HAHOCTPYKTYpUpPO-
BaHHble BOJIOKHA OKCMAA anioMVHUS U Auokcuaa
TUTaHa CO CPedHUMK MOMepeyHbIMU pas3mepamu
Ao 5 Mkm. B kayectBe Temnnarta MCNonb3oBaHbl
KOMMep4Yeckue yrnepofHble MakpoBONokHa. Bo-
NOKHa okcuga antoMumHusa B y-copme Al,Os aBns-
0TCS NEePCNEeKTUBHLIMU AN UCNOMb30BaHWUS B Ka-
YecTBe HOCUTENS KaTanu3aTopoB, a Takke MOoryT
ObITb UCNOMNb30BaHbl ANs CO34aHUS aKTUBHbIX
CrnoeB Kepamuyeckux membpaH u membpaHHo-
KaTanuTUyecknx peakTopos. Vcnonb3oBaHue op-
raHM4YecKknx npeaLecTBEHHUKOB TuTaHa obecneyu-
BaeT nydllee B3anMMOAEWNCTBME C MNOBEPXHOCTLIO
YrnepoaHon OCHOBbI, W, KaK crieactsve, NpuBOAUT
k obpasoBaHU0 MaTepnarnos, MOBTOPSAOLLMX CTPYK-
Typy Temnnara. [lonyyeHHble BOMOKHa AMOKcMAa
TUTaHa MOryT NpeacTaBnAaTb MHTEPEC AN CUHTe-
3a HAHOCTPYKTYPUPOBaHHbIX poTOoKaTann3aTopos,
CENEeKTMBHbLIX CMOEB KepaMuyeckux MembpaH, a
TaKKe 9NeMEeHTOB CONHEYHbIX 6aTapen.
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Puc. 3. MukpocHumkn C3OM antoMooKCuaHbLIX BOFIOKOH, MOTY4YEHHbLIX TePMUYEcKor obpaboTkomn
rMopuaHbIX MaTepuanos.
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Puc. 4. POA BOMOKOH, NOMYYEHHbIX C ucnonb3oBaHmeM: 1 — AlCl;, 2 — 3onsa Al,Os.

Puc. 5. MukpocHumkn COM BOMOKOH Anokcuaa TutaHa, nonyyeHHslix ns TUMT nocne omxwura
YrnepoaHON OCHOBHI.
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Puc. 6. MukpocHumkn COM BOMOKOH Auokcuaa TutaHa, nonyyeHHbix n3 30T nocne omxkura
yrnepoaHom OCHOBBI.

26, rpajg

Puc. 7. dndpaktorpammbl 06pasLoB gMoKCcHMAa TUTaHa, NonydeHHbIX ¢ ncrnonb3oadmem TUMT (1) n
30T (2), (A — aHatas, R — pytun).
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CUHTE3 MAX-®A3 TI;SIC, U TI,SIC; TP BOCCTAHOBJIEHUU TIO, KOMBUHUPOBAHHbLIM

BOCCTAHOBUTENEM

WctomuHa E.N.Y, Uctomun M.B.%, HagyTkuH A.B.%, I'pacc B.3.2

lJ7a6opamopu;-7 yrbmpaducrnepcHbIX cucmem

?JTabopamopusi KepaMu4yecko20 MamepuanosedeHusi

BBeneHue

Kapbugocunuuma tutaHa (TisSiC,) sBnsietcs
Hanbornee u3y4yeHHbIM U «NOArOTOBMEHHLIMY» AnSs
BHeOpeHus B cdepy NpakTU4ecKoro npuMeHeHus
npegcrasutenem cemencrtea MAX-¢as — Crox-
HbIX KapbugoB M HUTPUOOB MEPEXodHbIX MeTan-
noB ¢ obwen gopmynon M,..AX, (rae M =Ti, V,
Zr, Hf, Nb; A = Al, Si, Ge, Sn; X = C, N). 3Tn co-
€0VHEHUST MMEKT CIOMCTYHO  KpUCTanmn4yeckyto
peLleTky, B KOTOPON KapOwuaHble UM HUTPULHbIE
6nokn [Mp.1Xplew pasgeneHbl MOHOCMNOsIMU aTo-
moB IlIA n IVA anemeHTOoB [1, 2]. CnonctocTb Ha
YPOBHE KpPUCTAIIMYECKOW CTPYKTYpPbl NPUBOOUT K
TOMY, 4YTO 4YacTuubl MAX-ha3 MMET BblpaXKeH-
HOe HaHonamuHaTtHoe cTpoeHue (puc. 1). Takoe
CTpoeHMe JaeT BO3MOXHOCTb JOKanbHO B 30HE
KOHLUEHTpauum MexaHW4eCKUX HarnpshkeHunm pge-
dopmmpoBaTb 3epHa 6e3 MaKpOCKOMMYECKOro
paspyleHus maTepmana. Xapakrep gedopmarmm
HEe TUMWYEH NS KepaMW4YecKkux MaTtepuanoB U
nposiBnsieTcs Yepes paccnavsBaHue, nsrmb n cmu-
HaHue 3epeH. ATo obecneymBaeT maTepmanam Ha
ocHoBe MAX-¢ha3 BbICOKME MPOYHOCTHbLIE Xapak-
TEPUCTUKUN, TPELUMHOCTOMKOCTb U HEYYBCTBUTENb-
HOCTb K TEpMOyAapy, Y4To genaet ux 6nmnskumu no
cBoicTBam Kk meTtannam. NogobHo meTannam, Ta-
Kve martepuarnbl UMEKT XOPOLUYH MeXaHWYeCcKyo
obpabaTbiBaeMocTb. C Apyro CTOPOHbI, OHU NPO-
SIBMNSIOT NPEKPACHYI0 TEPMUYECKYHD Y XUMNYECKYHO
CTOMKOCTb, 3HAYMTENbHO MNPEBOCXOAALLYI0 TaKo-
BYlO B MeTannax W crnnaBax. TexHudeckas npu-
BnekarenbHocTb MAX-da3 u, B YacTtHocTh TisSiC,,
3aKM4YaeTcs B YHMKANbHOM COYETAHUM BaXKHbIX
KCMIyaTaUMOHHbIX XapaKTEPUCTUK, Kaxkgas wu3
KOTOPbIX MO OTAENbHOCTM HEe SBNSAETCA PEKOPAHO
BbICOKOWN.

Bce wusBecTHble MeToabl nony4veHus TisSiCo,
BKIOYas neyHom cuHTes [3], ropsiuee npeccosa-
Hue [4,5], XuMMyeckoe ocaxaeHue u3 rasoBou
dasbl [6] u ap. [7-10], npegnonaratT UCMOMbL30-
BaHMe [J0CTaTOYHO [OPOroCTOSILLMX TUTAHOBLIX
peareHToB, Takux kak TutaH (Ti), kapbug TuTaHa
(TiC), TeTtpaxnopug tutana (TiCly). MNepcnekTne-
HbIM MOAXOAOM K CHVXXEHUIO CTOMMOCTW MaTepua-
noB Ha ocHoBe Ti3SiC, aBnseTca BoBre4YeHne B
CuHTe3 Goree AeleBbiIX U OOCTYMHbIX OKCUMAHbIX
coeanHenun [11]. Hanpumep, B pabote [12] nyTem

BaKyyMHOro kapbotepmMmyeckoro BOCCTaHOBMEHMS
SAperckoro NemKoOKCEHOBOro KOHLEHTparta, coaep-
»auwiero okono 50 mac.% TiO, n 40 mac.% SiO,,
ObINT Mony4yeH nNpoaykT, B koTopoMm gonsi TisSiC,
coctaenana 60 mac.%. ABTopbl paboTbl [13] no-
nydyann TisSiC, kapboTepmnyeckum BOCCTaHOB-
NeHneM MnopoLlKoBbIX cmecen TiO, u SiO, B art-
Mocdepe aproHa, npu 3TOM BbIXOA LIENEBOro
npogykrta He npesbiwarn 40 mac.%.

OueBnagHO, Ans TOro, 4TOObLlI CyLIECTBEHHO
yBenuunTb Bbixoa TisSiC,, npu BOCCTaHOBNEHUU
oKcuaa TuTaHa crefyeT BBOAUTb KPEMHUA B CUC-
TeMy He B okcuaHou ¢opme SiO,, a B Buae BOC-
cTtaHoBuTens. Hambonee nopxogswmm BbIGOpoM
Ona aTon uenn siensaetca kapbug kpemuusa (SiC),
KOTOPbLIN COAEPXUT OOHOBPEMEHHO U KPEMHUN, Y
yrnepop, Heobxoaumble ansg obpasoBaHus TisSiCo.
Mcnonb3oBaHue SiC noseonsieT 00beauHUTL Kap-
60- N cMnNUKoTEPMUYECKME NPOLECCHI NPU BOCCTa-
HOBMEHMM OKCUOOB TUTaHa.

Wcxopsa m3 atoro, uenb Hawewn paboTbl — U3y-
YeHne BO3MOXHOCTU nonyyeHusa TizSiC, C BbICO-
KM BbIXOZOM LIeNeBoro npoaykTa nyTém BbICOKO-
TemnepaTypHoOro BoccTaHoBneHus TiO, KOMOWUHM-
pOBaHHbLIM BOCCTaHOBUTENEM, COCTOSILLMM U3 CMe-
cun SiC ¢ 3neMeHTHbIM KpEMHUEM.

Puc. 1. MukpodoTorpadus nsnoma kepamvkm Ha
ocHoBe TisSIiC, (COM B pexume ynpyrooTpa-
XXEHHbIX 3NEKTPOHOB).
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AkcnepuMeHTanbHas 4acTb

B kayecTBe MCXOOHbIX peareHToOB WCMOSb30-
BanM MOPOLUKM Auokcupa TtutaHa TiO, (oc.u.),
kapbuga kpemuus SiC (6H-nonutun, SIC < 99%,
aucnepcHocTb 5 MKM) u kpemHusa Si (x.4.). CocTa-
Bbl MCXOOHbIX cmecen ans cuHTesa TizSIC, npu-
BeAeHbl B Tabn. 1 n COOTBETCTBYIOT BbIpaXeHUIo
TiO, + (1.5-x)-SiC + 2x-Si, rae x = 0, 0.3, 0.4,
0.47, 0.5, 0.6, 0.7. MNopoLUKN NCXOAHBIX peareHToB
cMmewwvBanu ¢ gobaBneHvem BOAbl B KayecTBe
BPEMEHHOW TEXHONMOMMYEeCKON CBA3KW, KOMMaKTu-
poBanu u 3atemM rpaHynupoBanu MyTém nepetu-
paHusa Yyepes CMTO C pa3mMepom syeek 2.5 mm. lo-
nyYeHHbIe rpaHynbl BbiCyLUMBanM A0 MOMHOro yaa-
nexHus Bnaru. [ns npoBefeHUs 3KCNEPUMEHTOB
ncnosib3oBanu rpaHynel pasmepomM 1.6—2.5 mMm.

Tepmudeckyto obpaboTky obpasuoB nposBoau-
nu B BakyymHou anektponeyn CLUB3-1.2.5/25-12
npyv MOCTOSIHHOW OTKayke razoobpasHbiX NpoaykK-
ToB. Cxema 3arpysku npegcraBneHa Ha puc. 2.
[nsa 3awmTbl ne4Horo obopynoBaHnst OT A4ENCTBUS
SiO wucnonb3oBanu MHOTMOCEKLMOHHLINA peakTop,
KOTOpbLIN pasmeLllarncsa B pabo4den kamepe neym u
npeacTaBnsan cobow cuctemy U3 BrOXKEHHbIX Apyr
B Apyra CTeknoyrnepogHbix Turrnen mapkm CY-
2000, coeaMHEHHbIX OpYyr C ApPYroM rasornpoBo-
aawmMmn kaHanamm avametpoMm 5 mm. [paHynu-
poBaHHbIN obpasel, B konudectse 10 r 3arpyanu

B HWXKHIOK CeKuuio peaktopa. B octanbHble cek-
LUK NomMeLlany nornotutens razoobpasHoro SiO,
B KayecTBe KOTOPOro WCMnofb3oBanu akTnBupo-
BaHHbIN yronb BAY-A dpakuum 1.6-2.5 mm. Cym-
MapHas macca nornotutens 9 r. Pexum Tepmo-
0bpaboTkn BKroYan HarpeB cO ckopocTbio 2000
rpag/y, nsotepmMmmyeckyto Bblaepxky npu 1550°C B
TeyeHne 15 MWH, OxNaxgeHue CO CKOPOCTLIO
4000 rpag/u.

Bo Bcex akcnepumeHTax onpegensnu yMeHb-
LUeHNe Maccbl obpasLoB Mocre TepMUYecKon ob-
paboTkn. ®a3oBbIi COCTaB NPOAYKTOB peakumm Uc-
cnegosann MeToAOM MOPOLLKOBOW PEHTrEHOBCKOM
OudpakromeTpun Ha andpaktometpe SHIMADZU
XRD 6000 (CuKs—m3ny4yerue, Ni—unetp). Konu-
YeCTBEHHOE CcofepXKaHue Kpuctannuyecknx cas B
obpasuax oueHuBanum nNo PeHTreHOBCKUM [aHHbIM
mMeToooMm PwutBenbga € NOMOLLbI Nporpammbl
PowderCell 2.4 [14]. MUKpOCTPYKTYpYy U3y4anu Ha
HenonupoBaHHbIX Oobpasuax u aHwnmMdax MeTo-
OOM CKaHupyloLWen 9NeKTPOHHOM MUKPOCKOMUK
(COM) Ha mukpockone TESCAN VEGA 3SBU B
pPeXVMe YNpYrooTPaKeHHbIX 3NEKTPOHOB. Jlo-
KanbHbIA 3M1EMEHTHbIN cocTaB 006pasuoB onpeae-
nAancs ¢ noMoOLb0 3HEProAMCNEPCUOHHOIO MUK-
poaHanusatopa X-ACT (EDS), coBMmeLleHHOro ¢
3ANEKTPOHHBLIM MUKPOCKOMOM.

Tabnuua 1

WNcxoaHble coctaBbl 06pasuos cuctemMsl TiO, + (1.5—x)-SiC + 2x-Si, notepu macchl 1 hasoBbIn
COCTaB NPOAYKTOB BOCCTAHOBMEHUS, MO AaHHbIM POA

Ne X CocTaB WKxXThbI MoTepu macchl, $a30BbIVi COCTaB NPOAYKTOB, MO AAHHBIM
mac.% P®A, 06.%
dak- Mo TiC TisSIC, | TiSip | TisSisC | SiC
Tnye- peak- z
ckas uum
0 0 TiO, + 1.5 SiC + 0.5SiC 49 50 26 39 35
1 0.3 TiO, + 1.2 SiC + 0.6 Si 59 56 20 80 - -
2 0.4 TiO, + 1.1 SIC+ 0.8 Si 59 56 8 92 - -
3 0.47 | TiO, + 1.03 SiC + 0.94 Si 56 55 - 96 - 4
4 0.5 TiO,+1.0SIC+1.0Si 56 55 - 90 - 10
5 0.6 TiO, + 0.9 SIC + 1.2 Si 55 55 - 70 10 20
6 0.7 TiO, + 0.8 SIC + 1.4 Si 54 55 - 65 - 35
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Puc. 2. Cxema 3arpysku peakropa:
1 — Kamepa BakyyMHOM neyu; 2 — HarpesaTenu; 3 — ra3onpoBoAsALLNA KaHan; 4 — rasonpoHMuaemas rpa-
duToBas neperopoaka; 5 — cteknoyrnepogHbie TMrAn; 6 — nornotutens BAY-A; 7 — peakLuMoHHas CMeCh.

Pe3ynbTaTthl 1 ux obcyxaeHue

PeHTreHorpammbl obpasuoB nocrne Tepmuye-
ckon obpaboTkm npepcTaBrneHbl Ha puc. 3. Pe-
3ynbTaTbl peHTreHodasoBoro aHanusa (PPA)
npvBedeHbl B Tabn. 1. MuUKpocTpyKTypa nony4yeH-
HbIX MPOOYKTOB NokKa3aHa Ha puc. 4 u 5 ans Heno-
NMpoBaHHbIX 06pasLOB M aHWNUGOB COOTBETCT-
BEHHO. 3NEeMEHTHbIN COCTaB npeacTaBUTENbHbIX
Yy4acTKOB aHWNMeOoB nNo AaHHbiM EDS-aHanusa
npeacrasneH B Tabn. 2.

Mo paHHbIM P®A, ansa Bcex obpasLioB OCHOB-
HbIM MPOAYKTOM BOCCTaHOBMIEHMS  SABMSIETCS
Ti3SIC,. Takke B cocTaBe MPOAYKTOB MOTYT Mpu-
cytctBoBaTb pasbl TiC, TisSisC, n TiSi,, npu4ém
KONMMYEeCTBO CUMMUMOHbBIX ha3 3aKOHOMEPHO BO3-
pacTtaeT C yBenM4yeHUeM coaepXaHus KpeMHUus B
NCXOOHOW LWmnXTe. PEHTreHOBCKUE MUKW, COOTBET-
cteyowme TiO, nnubo apyrum okcugHbiM hasam,
Ha peHTreHorpamMmmax He oGHapyXeHbl.

Hanbonbwunin Bbixog TisSIC, B KonmyectBe 96
06.% pocTturHyT ansa obpasua 3, raoe x=0.47 (cm.
Tabn. 1). MukpodoTorpacdmm NOBEPXHOCTM U Mo-
nepeyHoro paspesa aToro obpasua (puc.46, 56)
nokasblBalT, YTO €ro MMKPOCTPYKTypa CocTaBre-
Ha B OCHOBHOM YacTuuamu npu3MaTU4eCcKOn

dopMbl, pasMep KOTOPbIX, Kak MpaBuIio, COCTaB-
nset 5-10 MkmM no BbicoTe nNpuambl U 10—-20 MKM
no ocHoBaHwuto. Mo aaHHbIM EDS-aHanun3a, atom-
Hoe oTHowleHne Si/Ti B 3TUX YacTuuax HaxoauTcs
Ha ypoBHe 0.31-0.32 (Tabn. 2, cnekTpbl 6, 9, 10),
yto 6nm3ko kK oTHoweHwuto Si/Ti B TizSIC,. ATOM-
Hoe oTHolwleHne C/Ti coctaBnset 0.77-0.80, yto
HECKOSbKO Bbllle, YeM npeanucaHHoe Xumude-
ckon copmynon 3HadeHue 0.67. OgHako M3BeCT-
HO, YTO HEKOTOPOE 3aBbILLIEHNE KONMUYECTBA Yrie-
poda B kapbuaHbIX MaTepuanax siBnsieTcs xapak-
TEPHOM cucTeMaTnyeckon owmbkon ana EDS-
aHarnmusa, nosToMy C y4eTOM CKa3aHHOro AaHHYH
dazy cnegyeT ngeHTndmnumpoBatb Kak TizSiCo.
CornacHo P®A, B o6pasue 3 nomumo TisSiC,
npucytcTByeT asa TisSisC,. ATo noaTBEpKaaeT-
Csl Hanmumem cnabbix PEHTreHOBCKMX MUKOB Mpu
26 = 41.10°, 41.98° n 43,0 (puc. 3B). OueHoYHOEe
cogepxaHue TisSisC, B obpasue cocraBndet 4
06.%. Ha wmwukpodgoTorpacum aHwnmdpa 3Toro
obpasua dasy TisSisC, MOXHO HabnaaTe Mexay
3épHamu TisSiC, B BuAe CBETMbIX y4acTKOB pas-
mepom 2-10 Mkm (puc. 506). o pgaHHbIM EDS-
aHarnusa, aToMHoe oTHoweHue Si/Ti B aTon dase
coctaenseTr 0.59-0.61 (tabn. 2, cnektpbl 7, 8),
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yTo GNKU3Ko K oTHoweHuo Si/Ti B TisSi;C,. Kak ns-
BecTHo [15,16], TisSisC, npeacraensaet cobomn
TBEPAbIA PacTBOpP BHEOPEHWs, B KOTOPOM aTOMbI
yrnepoga 3anofiHAT MEeXAoy3nus MeTtannuye-
ckon nopgpewetkn. CopepxaHve yrnepoga B
TisSisC, moxeT gocturatb 11 aT.%, 4YTO COOTBET-
cteyeT ¢opmyne TisSizC. N3amepeHHoe aToMHoOe
oTHoweHue C/Ti B TisSi;C, B obpasue 3 Heckosb-
KO Bbllle U HaxoauTcsa Ha ypoBHe 0.43-0.48, vro,
04Y€eBNOHO, OOBACHAETCA cMcTEMaTUYECKON OLLING-
KOW npu onpegeneHun yrnepoga metogom EDS.
MoaTomy oLeHUTb BENNYMHY MHAEKca (Z) B dase
TisSisC,, npucyTtcTBylowern B obpasue 3, no
UMEKLMMCSH 3KCMEePUMEHTANbHbIM JaHHbIM HEe
npeacTaBnNAeTCs BO3MOXHbIM.

B obpasuax ¢ 6onee BbICOKMM coAepKaHUEM
KPEMHUS1 B UICXOAHOM winxTe (X > 0.47) konu4yecT-
Bo TisSizC, B cocTtaBe NpoaykTOB BOCCTaHOBIe-
HUSA 3aKOHOMEPHO BO3pacTaeT No Mepe yBenuye-
Hua (x), u npyu x = 0.7 (obpasew, 6) gona TisSisC,
pocturaet BenuumHbl 35 06.%. Ha mukpodhoTto-
rpachum (puc. 5B, obpasey, 6) dasy TisSisC, MOX-
HO yBMAETb B BuAe CBETNbIX Yy4yacTkoB; Gonee
TEMHblE y4acTKMm Ha MukpodoTorpacdmm OTHOCAT-
ca K TizSiC,. Mo gaHHbIM EDS-aHanuaa, atomHoe

oTHoleHue Si/Ti B aTux gasax coctaenset 0.61—
0.64 n 0.30-0.31 cooTBeTCTBEHHO (TAbn. 2, cnek-
Tpbl 11-15).

Mpn x < 0.47 cunuuugbl TMTaHa TisSisC, U
TiSi, B npoaykTax BOCCTaHOBMEHWUs, COrfacHo
OaHHbiM P®A, otcyTtcTByloT. BMecTo aToro B 06-
pasuax copepxutcsa TiC, yTo noAaTBepXxaaeTcs
HanuuMeM pPeHTreHOBCKMX MUKOB npu 26 = 36.0° 1
41.8° (puc. 3a, 6). Npn x = 0.4 (obpaseu 2) B 06-
pasue cogepxuTcs okono 8 06.% TIiC, a npu X =
0.3 (obpasey 1) ero cogepxxaHne yBennymBaeTcs
0o 20 00.%. Ha puc. 4a n 5a npeacraBneHbl MUK-
pochoTorpacmm NOBEPXHOCTM M aHwnuda obpas-
ua 1. ®asbl TiC un TizSiC, ovyeHb 6nM3KkM MO NNOT-
HOCTW, MO3TOMY Ha MukKpodoTorpacusx C3IM,
CHATLIX B pexume BSE, oHM MMeT oaMHaKoBble
OTTEHKN M NPAKTUYECKN HEOTNNYUMBI OpYyr OT Apy-
ra. Mo gaHHbIM EDS-aHanusa, B obpasLe npucyT-
CTBYIOT Y4aCTKW, B KOTOPbIX aTOMHOE OTHOLLEHWe
Si/Ti coctaBnsier 0.29-0.32, 4TO COOTBETCTBYET
dase TisSiC, (Tabn. 2, cnektpbl 2, 3, 5). Takke B
obpasue oOHapyxeHbl y4acTKW, OTHOCALMECS K
TiC, B KOTOpbIX aTOMHOe OTHoLleHne Si/Ti He npe-
BbllwaeT 0.1 (tabn. 2, cnektpbl 1, 4).

(a) N (6) o
+
+
5 <
<
o +<
o T o
x
< ¢ & Lo
30 32 34 36 38 40 42 44 46 48 50 30 3@ 34 36 38 40 42 44 46 48 50
20, rpag 20, rpag
o
(8) (r) o
& <
A
o < o <
A
A
'S o ° A oS A Ka
30 32 34 36 38 40 42 44 46 48 50| |30 32 34 36 38 40 42 44 46 48 50
26, rpag 20, rpag

Puc. 3. PeHTreHorpammbl NpoayKTOB BOCCTaHOBNEHUS: a — obpasel, 0; 6 — obpasew 1;
B — obpasey, 3; r—obpasey 6. + —TiC; 0 — TisSIC,; A — TisSisC,; x — SiC.
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Puc. 5. MukpocTtpykTypa aHwnundoB: a — obpasel 1; 6 — obpasey 3; B — ob6pasew, 6.
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Tabnuua 2

JlokanbHbIV 3NEMEHTHbIN COCTaB, MO JaHHbiM EDS-aHanu3a

. ATOMHOE OTHOLLEHME,
Touka Ne Pucy- OnemeHTHbI cocTas, at.% MOMb | MOME

obpasua | - Hok C Si Ti S CITi
Cnektp 1 1 5a 50.6 4.7 44.7 0.10 1.13
Cnexktp 2 48.9 11.4 39.6 0.29 1.23
CnekTp 3 49.9 12.5 37.6 0.32 1.32
Cnektp 4 52.9 2.1 45.0 0.05 1.17
CnekTp 5 43.9 13.4 42.6 0.31 1.03
CnekTp 6 3 56 375 14.8 47.7 0.31 0.79
Cnektp 7 21.4 29.4 49.2 0.59 0.43
CnekTp 8 23.0 29.2 47.7 0.61 0.48
CnekTp 9 38.1 14.6 47.3 0.31 0.80
CnexkTp 10 36.8 15.5 47.6 0.32 0.77
CnexTp 11 6 5B - 38.6 61.4 0.62 0.00
CnekTp 12 41.0 13.8 45.2 0.30 0.90
CnexkTtp 13 31.0 26.2 42.8 0.61 0.73
CnexTp 14 - 39.1 60.9 0.64 0.00
CnexkTp 15 42.8 13.5 43.6 0.31 0.98

TunnyHasa KpuBas M3MeHeHWUs JaBrneHus B Ba-
KyyMHOW Kamepe B xofe TepMmudeckon obpaboTkm
obpasuoB npencrtaBneHa Ha puc. 6. Ha cragum
HarpeBaHus nNpu Temnepartype okosno 1000°C pas.-
neHve HauynHaeT pacTy, YTO ykasbiBaeT Ha ob6pa-
30BaHVe rasoobpasHbix NpoaykToB. IHTEHCMBHOE
rasoobpasoBaHue, COMPOBOXAAKLLEECA POCTOM
[aBneHusi, NpoJormKaeTca B TeyeHue BCeW cTa-
OV HarpeBaHus BMIIOTb OO OOCTWXEHUS Temne-
paTypbl n3otepmuyeckon Bbigepxkmn 1550°C. lMo-
crne 3TOro AaBrieHWe B BaKyyMHOW Kamepe Hauu-
HaeT yMmeHbLaTbCA U B Te4YeHue 15 MuH nsoTep-
MUYECKOW BbIOEPXKUM BOCCTaHaBNvMBaeTcs A0
nepBoHa4YanbHOrO0 YPOBHS, YTO CBUAETENbLCTBYET
0 3aBeplueHun rasoobpasosaHus. CornacHo gaH-
HbIM No noTepe maccol obpasuos (cMm. Tabn. 1),
obLiee KONMYeCTBO rasos, BbIAENUBLLMXCHA B XO4e
TepMmuyeckon obpaboTtku, coctaBnano 54-59 %
OT UCXOAHOM Macchl obpasua.

XUMUYECKMI COCTaB ras3oB, 0Opa3yloLUXCs B
xoge Tepmuyeckon obpaboTkm obpasuoB, Hamu
He onpegensanca. OgHaKo MOXHO C yBEpPEHHO-
CTbl0 MPEeanonoXuTb, YTO OCHOBHBIMW KOMMOHEH-
Tamu rasoBou asbl AomkHbI BbiITe CO 1 SiO, ko-
TOpble, KaKk U3BECTHO, ABMSOTCSH OCHOBHbIMU ra-
3006pa3HbIMK NPOAYKTaMn KapboTepMmyecKkoro u

CUIMKOTEPMUYECKOro BoccTaHoBneHus TiO, B yc-
noeusx Bakyyma [12, 13, 17, 18]. NoareepxaeHu-
eMm npucytcTeus SiO B rasoBon dase Takke crny-
XWUT TO, YTO nocre Tepmuyeckon obpaboTkm 06-
pa3uoB B 3acbinke-nornotutene bAY-A metogom
P®A obHapyxuBaetca SiC. PaHee Hamu 6bino
nokasaHo [19], yTo obpasosaHune SiC sgBnsetcs
pesynbTaTtoM B3ammogencTems SiO ¢ yrnepogom.
MMonyyeHHble pe3ynbTaTbl MO3BOMSKOT COCTa-
BWTb CyMMapHOe ypaBHEHWe peakuum obpasoBa-
HUs uenesBoro npogykrta TisSiC, Npy BakyyMHOM
KapOoCcUnNnkoTepMMYeckom BoccTaHoBreHun TiO,
CMEeChI0 KpEMHWS U Kapbuaa KpemHus:
TiO, + (1.5-x)'SiIC + 2x'Si = 1/3TisSiC, +
+ (5/6—x)-CO? + (7/6+x)-SiO1.

Mo aHanoruu ¢ aTum, ypaBHeHus1 obpa3oBaHust
CONYTCTBYHOLMX MPOAYKTOB KapbocummkoTepmu-
yeckoro BoccTaHoBneHus TiO,, Takux kak TiC,
TisSisC, n TiSi,, MOryT ObITb 3anucaHbl cregyto-
Wwmm obpasom:

TiO, + (1.5—x)'SiC + 2x'Si = TiC + (0.5—x)-CO1 +
+ (1.5+x)-SiOf7;
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TiO, + (1.5—x)-SiC + 2x-Si = 1/(7-z)-TisSisC, + (2—
2)/(7-2)-TiSi, + [1.5-x=2/((7—2)]-CO?1 + [0.5+x+z/(7—
2)]-SiO1.

OKcnepuMeHTanbHO Habnogaemble  3HaAYEeHUs!
noTepu maccbl 06pasLioB XOPOLLO COrnacylTcs Co
3HaYEHUSIMM, PACCUUTaAHHLIMW MO MNpPUBEOEHHbIM
BbllLIE YpaBHEHUSAM C Y4ETOM (ha30BOro cocrasa Ko-
HEeYHbIX MPOAYKTOB, onpefeneHHbIXx metogom POA
(cm. Tabn. 1).

BaxHO oTMeTUTb, 4TO TepMmuyeckas obpaboTka
NPOAOIMKUTENBHOCTLIO 6onee 15 MUH NPUBOANT K

MOSIBITIEHNIO B COCTaBe NPOOyKToB OKono 45 06.%
MAX-d¢a3sbl TisSiCs (puc. 7). PaHee 310 coeauHe-
HVe ObINo MONy4YEHO TONBbKO B BMAE TOHKMX Mie-
HOK METOAOM WOHHO-NIAa3MEHHOIO HamnblIeHNS
[20].

CywecTtBoBaHue TiySiC; B Buae OOGBLEMHOM
¢asbl NokasaHO B HaLUMX 3JKCMepuMeHTax Bnep-
Bble. MexaHnsm copmupoBaHus TiSiCs TpebyeT
JanbHenLwero n3y4yeHus.

BpemaA, MHMH

Puc. 6. baporpamma 1 Tepmorpamma npouecca obpasua 3.

Ap=5.07 Rwp= 6.49 Rexp= 368

2598

-TI4SIC3 44.6% (pref.0r)

-BH-SICH 38.7%
-B739XY

1299

R *

0 &

Puc. 7. O6paboTtaHHas ¢ nomoLubio nporpammel PowderCell 2.4 [14] andpakrorpamma obpasua 0
nocrie Tepmuyeckorn o6paboTkm B TeveHne 120 MuH.
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3aknroyeHue

Takum o6pasom, MCronb3oBaHWE KOMOUHUPO-
BaHHOro BOCCTaHOBWTENs, coctoswiero u3 SiC ¢
anemMeHTHbIM Si, no3BonsieT nonydatb TisSIC, €
BbICOKMM BbIXOAOM. YCTaHOBMNEHO, YTO ONTUMarb-
HbIM ana nonydyeHus TisSIC, sBnsgeTcs cocTas,
onucbiBaeMblin BbipaxeHuem: TiO, + (1.5—x)-SiC +
2x-Si, rae x = 0.47. MNpwu atom BbIXoa TisSIC, goc-
Turaet 96 mac.%. MNpu x = 0.47 B npogykTax BOC-
CTa@HOBIEHUs1 00pasyTcs cunuuugHble  asbl
TisSizC, 1 TiSi,. MNpn x < 0.47 B NpogykTax BOcCTa-
HOBIeHuUs npucyTcTByeT hasa TiC. dunokeug tuta-
Ha nnbo gpyrne okcuaHble dasbl B NPOAYKTax BOC-
CTaHOBJIEHUSA OTCYTCTBYHOT.
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MAFHUTHbIE CBOMCTBA AONMUPOBAHHbLIX TATAHATOB BUCMYTA

BilquXTizopa n Bi4Ti3_XMx012_5 (M —Cr, Fe)
Koponesa M.C., Muiap nB.. Kopones O.AZ

1Mhrcmumym xumuu Komu HL| YpO PAH, nabopamopusi kepaMu4yeckoao MmamepuarnoseldeHusi
2CaH.'<m-/7emep6yp20Kua eocydapcmeeHHsIl yHugepcumem

BeepneHue

CoeanHeHus, Bknovawowme B cebsa napamar-
HUTHbIE aTOMbI, BbI3bIBAOT MHTEPEC C TOYKU 3pe-
HUA WX MarHUTHOro nosefeHusa. Bo3MOXHOCTb
MarHUTHOrO M 3NEKTPUYECcKoro ynopsaoyeHuin (B
OLHOM MWHTepBane Temnepatyp) U UX B3auMHOEe
BNUAHWE OTKPLIBAKOT NEepCcneKkTMBy WCMNONbL30Ba-
HUS 3TUX COEOUHEHWN Ons CcOo34aHusa YCTPOMCTB
XpaHeHus uHdopmauuun. Tak, depput BUCMyTa
BiFeO; npu Temnepatypax Bbllle KOMHATHOW
nposiBNAeT CBOMCTBA MynbTudeppouka M B Ha-
cTosiee Bpems Mcnonb3yeTcs npu paspaboTkax
MarHUTO3NEKTPUYECKMX MaTepuanoB Ans ChuH-
TpoHuku [1]. B Hawewn paboTe nccnenosaHbl mar-
HUTHblE CBOWCTBA TUTaAHATOB BUCMYyTa CO CTPYK-
Typamy nMpoxnopa W CrouCTOro nepoBCcKUTa, B
KOTOpPbIX B KayecTBe napamarHuUTHbIX aTOMOB UC-
nonb3oBaHbl XpoM U xeneso. MNMupoxnop Bi,Ti,O-
ABMNAETCA AMIMNEKTPUKOM, OAHAKO Npu Temnepa-
Typax Bblwe 612°C pasnaraetcsa. [JonvpoBaHue
COeOVHEeHMNsl, B YACTHOCTU, XPOMOM U >Kene3oM
no3BonsieT TepMuyeckn ctabunmnsmpoBaTb CTPYK-
Typy. PacnpepeneHue ponupylolimx aTtoMoB B
CTpykType nupoxmnopa Bi,Ti;O; BO3MOXHO Kak B
no3vumsix TuUTaHa, Tak M B MO3UUUAX BUCMYTA.
N3yyeHne BnvsiHUA Npupoadbl U UX KAaTUOHHOrO
pacnpegeneHus B NMpoxriopax BaXHO ANSA NOHU-
MaHWsi MarHUTHOro noBefeHnst coeamHeHni. Cro-
UCTbIN NepoBCKUT BisTisO;, N3BECTEH KaK CerHe-
TOSNEKTpUK [2], a 3amelleHne aToOMOB TuUTaHa
aToMamu Xxpoma M1 xenesa obycnasnvBaeT CTPykK-
TYpPHbIE U MarHUTHble OCOBEHHOCTM M NEepPCrneKkTu-
BY WX MpUMEHEeHus B KadecTBe OeCCBUMHLIOBbLIX
CerHeTo- M MNbe303NeKTPUYEeCcKMX Matepuanos, a
Takke MynbTudeppounkos [1, 3].

JKcnepMmMeHTanbHas YacTb

B Hawen paboTe npoBedeHO uccnegoBaHue
MarHUTHbIX CBOMNCTB XPOM- W >Xene3ocoaepxalumx
TUTaHaToOB BUCMYTa CO CTPyKTypamu nmpoxnopa
Biy sM,Ti,O7.5 (M — Cr, Fe; 0,04 < x(Cr) = 0,20,
0,08 < x(Fe) £ 0,42) u cnoucToro nepoBcKUTa
Bi4Ti3_xMxOlz_5 (M —Cr, Fe; 0 < X(Cr) <0,98; 0 <
x(Fe) < 1,70), cuHTEe3MpoBaHHbIX TBEPAOdA3HbIM
mMeTodoM. B kavecTBe peareHTOB UCMNOSMb30BaHbI
okengel Bi,O3 (x.4.), TiO, (0.c.M., pytun), Cr,0;3
(4.0.a.) 1 Fe,03 (4.4.a.). Obxur obpasuos ocyle-

cTBreH npu Temnepartypax (°C) 650, 850, 950,
1050 n 1100 gna Bcex COCTaBOB MMPOXIIOPOB,
ans BigTis,M,O1,5 (M — Cr, Fe) npu x = 0,7 no-
cnegHee npokanusaHue nposogeHo npu 950°C.
PeHTtreHodasosbln aHanu3 (P®A) obpasLoB Bbl-
NofnHeH MeToAOM MOPOLUKOBON AMdPaKTOMETPUU
Ha gudpaktomeTpe Shimadzu XRD-6000 (CuKa-
nanydexne, 10-80°, war — 0,05°). Metogom ®a-
pages onpegeneHa MarHUTHasi BOCNpPUUMYMBOCTb
TBEpAbIX pacTBOpoB B obnactu TemnepaTyp 77—
400 K. Metogom MéccbayapoBCKOWM CNEKTPO-
ckonums obpas3uoB MpoBefeHa Ha CrnekTpoMeTpe
WESSEL. M3mepeHus BbINOMHEHbI NPU KOMHAaT-
HOW TemnepaType C UCMOofb30BaHWEM WCTOYHMKA
y-u3nyyenmst °'Co/Rh. 3oMmepHble caBurn npea-
CTaBneHbl OTHOCUTENbBHO a-Fe. JkcnepumeHTanb-
Hble CNEeKTPbl NOArOHANUCH nof yHKUMo JlopeH-
La, UCrorb3ys KOMMbIOTEPHYIO Nporpammy Mosskit.

Pe3ynbTaTthbl  o6CcyxaeHue

B HacTtosiwen paboTte nonydeHbl TepMocTa-
OunbHbIE XPOM- U Xenesocogepxaline TuTaHaTbl
BMCMYTa CO CTPyKTypamu nupoxnopa Bi; gMyTi,O7.
s (M — Cr, Fe; 0,04 < x(Cr) £ 0,20, 0,08 < x(Fe) <
0,42) n cnouctoro nepoBckuta BigTiz,M,O1,.5 (M —
Cr, Fe; 0 < x(Cr) = 0,98; 0 < x(Fe) < 1,70). Mar-
HUTHOE NMOBefEeHNe COefMHEHUI (CyLLEeCTBOBaHME
OOMEHHbIX B3anMOOENCTBUIN) 3aBUCUT OT pacnpe-
AeneHns napamarHMTHbIX atoMOB MO MO3ULNSIM B
CTpykType. PaHee B Hawwux pabotax [4-5] ans
Bi; M, Ti,O7.5 (M — Cr, Fe) ycTtaHoBneHo npeanoy-
TUTenbHOE pacnpeferneHme aToMOB XpoMa U Xe-
nesa B no3uuusix BucmyTa. [na xenesoconep-
Xalmx nupoxnopos ¢ x(Fe) > 0,3 BO3MOXHO Tak-
e pacnpegerneHne aToMoOB Xernesa B Mo3vuusix
TMTaHa. B cTpykType cCnoucroro nepoBckuTa aTo-
Mbl JONAHTOB pacnpeaenstoTcs TOMNbKo B NO3ULn-
AX TUTaHa, TEeM CaMblM COXpPaHsia CIOUCTYIO
CTPYKTYPY B AOBOJIBHO LUMPOKOM KOHLLEHTPaLMOH-
HOM JuanasoHe AONMpYHLMX aToMOB [6, 7].

CocTosiHMe aTOMOB Xenes3a B CTPyKType nupo-
xrnopa ObINI0 U3y4eHO MarHeTOXMMUYECKM METO-
Jom, a Takke metogom MéccbayapoBcKon crek-
Tpockonuu. B Tabn. 1 npefctaBneHbl napameTpbl
cnektpoB AP ana coctaBoB Bijy gFe,Ti075 (X =
0,08; 0,39).
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Ta6bnuua 1
MapameTpbl cnektpoB Méccbayapa npu KOMHaTHOW TemMnepaType

O6pasel W (Mm/c) IS (Mm/c) QS (mm/c) C (%)
Biy oFe,0Ti,O1.5 1 0,365(98) 0,102(10) 0,665(49) 64,7
' ’ 2 0,334(135) 0,465(14) 1,076(77) 35,3

1 0,308(63) 0,095(18) 1,040(35) 28,2

Biy 6F€0,39Ti2075 2 0,340(125) 0,345(25) 0,848(35) 27,9
3 0,226(69) 0,602(17) 0,974(30) 17,5

Ona Biy gFegsTiOs4 MéccbayapoBckuii cnekrp
onucbiBaeTcst AByMs oybnetamu, 4TO yKasblBaeT
Ha CyLEeCTBOBaHME [BYX HE3KBUBAIEHTHbIX MO3U-
umi noHoB xenesa. B coctaBe BijgFeosTizO75
aToMbl XXenes3a pacnpeaensitoTca B No3numsax BUC-
MyTa U Ons HUX BO3MOXHO [Ba COCTOSHMUSA: OKpY-
KEHMEe aToMma >Xenes3a LUeCTbio aTOMaMn KUCNOopo-
na u3 oktasagpoB TiOg Unn ogHMM aTOMOM KUCIIO-
poga O’. BennunHbl KBaapomnosibHbIX COBUIOB OOHO-
3HAYHO YKa3blBAOT Ha NMPUCYTCTBME Xenes3a B CTe-
neHu okvcneHust Fe™. B coeauHeHnm Biy gFeg 30 TiO7
YacTb aTOMOB Xerle3a pacrnpenensieTcsi Takke B Mno-
3ULMAX TUTaHA, YTO NPOSIBIISIETCA B CMEKTPE B BU-
ae Tpex aybnetos. bonblne 3HayeHus QS yka-
3blBalOT Ha CUSbHbIE WCKaXXEHUA B KMCIOPOLHOM
OKpY>XeHUN aToMOB Xenesa. PacnpegenenHune vo-
HOB Xenesa B oOKTasgpuyeckmx nosuumsax TiOg
MOXHO JoKasaTb, CPaBHUB BENNYMHBLI N3OMEPHbIX
cOBUIoB uccnegyemoro obpasua n coeguHeHust
Bi,Fe;Og9 cO cTpykTypon mynnuta, obragaromx
Kak TeTpasgpuyveckum (IS = 0,226(1) mm/c), Tak u
okTasgpudecknm (IS = 0,346(2) MMm/C) OKpY>KEHU-
eM aToMOB Xene3a. BenuunHa nsomepHoro caBu-
ra Tpetbero aybneta Bij¢Feos9Ti,O; (IS = 0,345
MM/C) Brnnska K BenMynHe N3oMepHOro casura ans
CTPYKTYpPbl MYyNnuTa B OKTa34puU4eCcKOM OKpyKe-
HMKM aTOMOB >Xefnes3a M3 atomMoB Kucropoga. [ns
coeauHeHuns Biy gFeg 0gTiO0g 4 N3OMEPHBLIN COBUT C
Takum 3HayeHnem He Obin obHapyxkeH. [Ba co-
CTOSIHUA >xene3a, NPOoABNALMXCA B BUMAE OBYX
aybneTos, B MEPBOM 1 BTOPOM COEANHEHUSX, MO-
ryT COOTBETCTBOBATb aTOMaM Xerfesa B nogpe-
weTtke A,O' (A — Bi) ¢ pasHOn reomeTpuen Kncno-

POOHOrO OKPY>XEHUs1 BCrEeACTBME BO3MOXHBIX Ba-
kaHcun [8].

CyuwiectBoBaHME OOMEHHLIX B3aMMOAEWNCTBUIA
MeXay napamarHMTHbIMW atoOMamu BO BCEX CUH-
TE3MPOBaHHbLIX COEANHEHUAX BbINM nccnegoBaHbl
metogom Papages. [na HUX 3HAYEHUA napamar-
HUTHOW COCTaBMSAOLWEN MarHUTHOW BOCMPUUMYN-
BOCTU X SKCMOHEHUMuanbHO YyObIBalOT C POCTOM
Temnepatypbl. Ans BisTiz ,MO125 (M — Cr, Fe) co
CTPYKTYPOM CITOMCTOrO MEpPOBCKUTA 3aBUCMMOCTU
x"(T) nopuuHsioTcs 3akoHy Kiopu-Beiicca ¢ oTpu-
LaTenbHbIMM 3Ha4YeHusAMU KOHCTaHT Bewcca 6,
YKasblBalWMUMM Ha aHTudeppoMarHuTHele 06-
MEHHble B3aMMOAEWCTBUS MEXAY napamMarHuT-
HbIMWM aToMamMu MeTanna (taén. 2).

KocBeHHoe 0OMeHHOe B3anMMOOEeNCTBME MOf
yrnom 180° peanun3yeTcs B pesynbTate nepekpbl-
BaHusa d-opbutane napamarHUTHbIX aTOMOB B
nosuumsx TuTaHa yepes p-opbutanu kucropona
no KaHanam d,-py-dy, n d,-py-dy, (drr—p1T B3ammo-
OencTBne) ¢ napameTpoM CMMH-CMMHOBOIO B3au-
MogeiicTBust J = -25 cM™ ansi BisTiz,CrO42.5 1 -30
cm™ — ans BisTis.xFe01,.5. BennumHbl acpdektme-
HOr0 MarHUTHOrO MOMEHTa B MarHeTopasbaBreH-
HbIX pacTBopax OIM3KM K YMCTOCMMHOBLIM Bemnu-
anHam: ans BisTizCrO12.5 — Hog(Cr'>) = 3,87 pg U
ans Bi,TizFe,0105 — Uep(Fe™)Bc = 5,92 yg, uto
Nno3BosisieT roBOpPUTbL O MPUCYTCTBUN aTOMOB XpO-
Ma U xernesa B CTPYKType CrOMCTOro nepoBCKUTa
B cTeneHn okucnenumss +3. C yBeNMMYEHUEM CO-
AepXXaHusi napaMarHUTHOro atoMa Usg YMEeHbLua-
€TCsl, YTO MOXXHO OOBSICHUTE BO3MOXHbIM 00paso-
BaHMEM OMMEPHbIX KnacTepos (puc. 1a).

Ta6nuua 2
KoHcTaHTbl Belicca (6) n gonun aumepoB (aayy) B BisTizxCrO1o.5 U BigTizFex01,.5 (77-240 K)
BisTizxCrO125 BisTizxF€,012.5
X 6,K aoun T A(aoum) X 6,K aoun T A(aoum)

Xx—0 - 0,35+ 0,08 x—0 - -

0,04 -32 0,58 + 0,16 0,049 -9 -

0,08 -65 0,55 + 0,03 0,08 -16 -

0,20 -57 0,58 + 0,06 0,50 =77 0,55+ 0,03
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Puc. 1. TemnepatypHble 3aBUCUMOCTM lUsgg () N KOHLIEHTPALMOHHbIE 38BUCUMOCTU X (3aKpalLeHHble
3HaYKM — AKCNEepUMeHTarnbHbIe X, He3akpalleHHble — TeopeTudeckue x) (6) ana BigTiz ,CrO1z5.
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Puc. 2. TemnepaTtypHble 3aBUCUMOCTU 3DPEKTUBHOrO MarHUTHOro MoMeHTa Bi; ¢CryTi,O7.5 (a)
n Biy gFe,Ti,07.5 (6).

Jonv gumepoB ag,, U ONTUMarnbHble 3HAYEHUS
obmeHHoro napameTpa J 6binu HanMgeHbl U3 ycrno-
BMSI HaWmy4LIEro cornacusi akcnepumMeHTanbHoro
N TEOPETUYECKOIo 3HAYEHUI X C UCMONb30BaHNEM
MoZenun wusoTponHoro obmeHa [elnseHbGepra-
Oupaka-Bax-®neka (FOB®) [9] B pamkax meToaa
MarHuTHoro pasbasneHus [10] (puc. 16). O6paso-
BaHue gumepos M(II)-O-M(ll) n3 napamarHUTHbIX
aTOMOB OKa3blBaeTCAd BO3MOXHbIM BCMeACTBUE
pacnpegeneHus aToMoB Xpoma M xernesa B No3u-
LUMaX TUTaHa B MEPOBCKUTOMOAOOHLIX CIOsX, 06-
pa3oBaHHbIX OKTasgpamu TiOg, CBSA3@HHbIMK Ye-
pe3 BepLMHbI. Takue auMepbl MOTyT yYOepXuBaTb
BONMM3M cebs KMCNOPOAHYIO BakaHCUI0 A1 KOM-
neHcaumu 3apsiia npu reTepoBarieHTHOM 3ame-
LeHnK.

Insa BiyTizCr,O1,.5 [ONA OAUMEPHBIX KIacTepoB
MOCTOSIHHa BO BCEM Auana3oHe KOHLEeHTpauun
(Tabn. 2), npyyem OuUMepbl COXPaHSATCS aXe B
npegensHO pasbaBneHHbIX TBEpAbIX pacTBOpax

(@ouw ~ 0,3). B cnyyae BiyTisFe,01,.5 3ameTHbIE
aHTMdeppomMarH1THble B3anMoLenCcTBUA 1 arpera-
UM aTOMOB MPOSABMSIOTCH TOMbKO B MarHETOKOH-
LEeHTPUPOBaHHbLIX COCTaBax. Takoe pasnuuve B
MarHUTHOM MoBeAeHUU pa3baBneHHbIX TBePAbIX
pacTBOPOB CMOUCTLIX TUTAHATOB BWCMYyTa CBUAe-
TENbCTBYET O pasHbIX TEHOAEHLUMAX, NPOSIBNSAOLLNX-
CA B pacrnpegerieHMn atomMoB XpoMa W xeresa B
nogpeLueTKe TUTaHa: CKITOHHOCTb K arperaummn ans
aTOMOB XpOMa W MpeanoyvTeHMe K COCTOSHUIO B
BMOE OAMHOYHbIX aTOMOB Af1s Xene3sa.

B coeguHeHuMsix €O CTPYKTYpOM nmpoxsiopa
Biy eMTi1,075 (M — Cr, Fe) aToMbl Xpoma u xenesa
NpeuMyLLeCTBEHHO pacnpeaensitoTcs B No3uLmsax
BMCMYTa, NO3TOMY NepekpbiBaHue opbutanen 6na-
ronpuaTHoe Ansi KOCBEHHOro OBMeHHOro B3ammo-
OeCTBUA MO KaHanam nepekpbiBaHus (Mog4 yriom
180° mnm 90°) manoBeposiTHO. B cBA3n ¢ aTnm B
Biy ¢CrTi;07.5 Mexay atomamm xpoma obmeHHoe
B3aMMOENCTBNE OTCYTCTBYET, Usg NMPAKTUHECKN HE
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3aBUCUT OT TemnepaTypbl U COOTBETCTBYET YUCTO-
CMMHOBOMY 3HauYeHMIo Uu(Cr’) = 3,87 Ws (puc. 2a).
B Biy gFexTi,07.5 Mpy ManbiX KOHLEHTPaUUsX xene-
3a 0OMeHHbIE B3aMMOAENCTBUSA OTCYTCTBYHOT, Mar-
HUTHBIN MOMEHT 61M30K K qu(Fe3+) = 5,92 g (puc.
206).

AHTUdEPPOMArHUTHLIE OOMEHHbIE B3aUMOAEN-
CTBUSA HAYMHAKOT NPOSABMAATLCSA TONbLKO npu x > 0,3
BCneacTBUE pacrnpefeneHns aToMOB Xenesa B
no3uumsx TUTaHa, Korga CTaHOBUTCS BO3MOXHbIM
nepekpbiBaHue opbutanen napamarHuMTHbIX aTo-
MOB nof yrnom, 6nuskum k 180°. lons anmepos B
BisFe Ti,075 (J = -17 cM™) yBennuusaeTcs C
POCTOM KOHLEHTpauUun Xenesa, Kak U B cry4yae
BisTiz yMO125 (M — Cr, Fe). Takum obpasom, Ha-
OnogaeTcss 3aBMCMMOCTb MPOSIBNEHUS aHTUdEp-
POMarHUTHbIX OOMEHHbIX B3aUMOLEWCTBUA OT
NPUCYTCTBUS NMapamMarHUTHOro MeTarnsna B nogpe-
wetke TiOg, B KOTOPOW peanuayloTcs Heobxoau-
Mbl€ YCNOBWSI CMWH-CMIMHOBOIO B3aMMOAEWNCTBUS,
T.€. OT NOKanbHOro KaTMOHHOrO pacnpeaeneHus.

BbiBOAbI

MccnenoBaHbl MarHUTHble CBOWCTBA TEPMO-
CTabuUNbHBIX XPOM- U >kenes3ocofepXalimx TuTa-
HaToB BUCMYyTa CO CTPYKTypamu nupoxropa
Bi; sM,Ti2O7.5 (M — Cr, Fe; 0,04 < x(Cr) = 0,20,
0,08 < x(Fe) < 0,42) n crnoucToro neposBcKkUTa
Bi4Ti3_XMX012_5 (M — Cr, Fe; 0 < X(Cr) < 0,98;
0 < x(Fe) < 1,70). Ha ocHOBaHUN MarHeToXxMmMmye-
ckoro uccnepgosanusa n AP (ana Fe) yctaHosne-
HO COCTOSIHME OKICMEeHUst XpoMa U xenesa (Cr®,
Fe®"), BNusiHMe UX pacnpeeneHns U copepxanust
B 3aMeLlEeHHbIX TUTaHaTax BUCMyTa Ha OOMEHHbIe
B3aMMOAENCTBUA U arperauuio atomoB. B marHe-
TopasbaBneHHbIXx coeanHeHusax Biy gM,Ti,O7.5 (M
— Cr, Fe) co cTtpykTypon nupoxnopa (X < 0,20)
oOMeHHOe B3aMMogencTBMe Mexay napamarHut-
HbIMW aTOMamMu, pPacrnonoXeHHbIMU B MO3MLMAX
BUCMYyTa, otcyTcTByeT. B BiyTis  MOq,5 (M — Cr,
Fe) co CTpyKTypon CRouCTOro NepoBCKUTa MEXAY
atoMaMmy Xpoma U1 xernesa MnposiBNAETCA aHTu-
teppomarHuTHoe B3anmogencteune ¢ J = -25 cm™
n -30 cM’ CooTBETCTBEHHO. Ons BisTizCr,O1o.5
yCTaHOBMEHa arperauus atoMoB xpoma ¢ obpa-
3oBaHnem gumepoB Cr(l11)-O-Cr(lll), yaepxuBato-
WKMX okono cebst KUCropoAdHble BaKaHCUM, YTO
obecneuynBaeT MX yCTOMYMBOE pacnpegeneHue B
obbeme 3epeH CnevyeHHON KepamMuKu.

Paboma ebinonHeHa npu ¢huHaHcoeol oo-
Oepxxke epaHmos PO®®U (npoekm Ne 14-03-31175
mon_a u Ne 15-03-09173 A).
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HOMWHALUA «NMPUKNAOHBLIE NCCNEOQOBAHUA>»

KONMYECTBEHHbIA AHANU3 NOJNIUMPEHONOB B PA3NIUYHbIX CYBCTAHLUUAX

Matos C.A.", KyunH A.B.

! flaopamopusi ¢hu3UKO-XUMUYECKUX MeEMOO08 UCCIeA08aHUs
?Jlabopamopusi op2aHu4eCcKo20 CUHMe3a U XUMUU MPUPOOHbIX COAUHEHUL

MonunpeHonbl — NofMHeHachIWeHHble anuda-
TUYEeCKMe pas3BeTBMEHHbIE CNUPTbI  PerynspHoro
CTpPOEHUs1, coaepXalimecsa B MPUPOAHOM Cbipbe
pacTUTENbLHOro MNPOUCXOXAEHUS OObIMHO B BUae
cmecn npeHonoroB 6pytTocdopmynbl H(CsHg),OH,
roe z paseH ot 6 oo 20. NonunpeHonsl u ux 2,3-
OUrnMaponpou3BoaHble (gonuxonbl, puc. 1) obHa-
pyXeHbl BO MHOTMUX PACTEHUSIX W KUBbIX OPraHuns-
Max [1-4]. Ix cogepxaHne B HEKOTOPbIX PaCTEHU-
X goxoaut Ao 2%.

B nocnegHee Bpemsi monunpeHonam ygensiercs
MOBbILLEHHBIN UHTEPEC, Tak Kak CTano U3BeCTHO, YTO
npy Marnon TOKCUYHOCTU OHU NPOSBNSIIOT BbICOKYHO Y
pa3HoobpasHyl0  (PU3MOMOTMYECKYD  aKTUBHOCTb.
Kpome TOro, oHu €BNSIOTCA npeallecTBeHHUKaMu
[ONMXOMoB, HEAOCTATOK KOTOPbIX B OpraHuM3Me npu-
BOOWT K 3ab0NeBaHNAM HEPBHOW CUCTEMbI, MEYEHM,
nouvek, cepaeyHon HegocTatouyHocTu. [oTpebneHuve
npenapaToB, COAEPXalmMx MOSNUMPEHONbI, MOXET
BOCMOMHWUTE MOTEPK AOMMXONOB, YTO B CBOK OYe-
pegb NpYBOOWT K BOCCTAHOBIIEHMIO MOBPEXAEHHBIX
KIeTokK [5]. OKCnepuMeHTanbHO BbISIBIIEHO, YTO Npw-
MEHEeHVe npenapaToB, BKIOYAOLLMX MONUMAPEHON U
Jonuxorn, NpUBOAUT K BOCCTAHOBIEHWIO MOBPEXAEH-
HbIX OpraHoB — MeYeHu, 3ameansieT pasBuUTUE OHKO-
NOrNYECKMX N CepaeYHO-COCYaNCTLIX 3aboneBaHuii.

B cBsA3n ¢ aTum nepen Hamm Gbina nocTtaeneHa
3aJa4a No Ka4eCTBEHHOW N KONMUYECTBEHHOW OLIEH-
Ke cofepkaHusi NONMNPEHOSoB B HEKOTOPbIX Mpe-
naparax, BblMyCKaeMbIX MPOMbILLIIEHHO.

OKcnepuMeHTanbHas 4acTb

OObektamMmn Hallero WCCrnegoBaHWs SIBNSNUCH
npegocTaBneHHble Ham 7 06pa3sLoB NeKapCTBEHHbIX
npenapaToB M BUTAMMHHOIO Cbipbsi, BbiMycKaemble
Ha Tepputopum Poccum n 6nvxHero 3apybexbst.

AHanua nposBoaMnNn MeTogoM BbICOKO3dhdeK-
TUBHOW XXWAKOCTHOM xpomaTtorpadumn (BOXKX) Ha
npnbope Thermo Finnigan LCQ Fleet ¢ PDA ge-
TEKTOPOM Mpu AnuHe BOSMHblI 210 HM. KosoHka
BDS Hypersil C18 2.1x100 MM, 3M0EHT rekcaH —
meTaHon 15:85 (V/V).

O6pasupbl npenapaTtos Ne 1 (Bbinyck 2013 r.) 1
Ne 2 (Bbinyck 2010 r.) — OT 0gHOro NPon3BoAMTENS
aHanuaupoBanucb No crneaywLen metoamke: Tab-
neTky u3menbyanu B araTtoBow CTynke. [NonyyeH-

HblA MOPOLUOK (KONMMYECTBEHHO) MNEepeHocunM B
BIOKCbl C NPUTEPTON KPbILLKOW U NPOBOAMUNN 3SKC-
TPaKLUMIO HacTauBaHUEM B pacTBopuTene M3onpo-
nunoBbIV cnupT-rekcan 1:1 (v/v), npu ruapomoayne
1/10. 3KCTpakuuio MOBTOPSANU TPWXKAbl, SMHOEHTHI
o0b6beanHANU N ynapmeanu. JKCTPaKT pacTBOPSNU
B rekcaHe v noasepranv AOMOMHUTENBHOW OYUCTKE
C uenbio n3baBneHns OT MONIITUIEHITIMKONS, ONs
3TOr0 K MPOYYEHHOMY MaTO4YHOMY pacTBOpy [nO-
6aBnsnu nogkmcneHnyto (0,01 M) ConsHOM KUCHO-
Ton Boay 1/1 no oObemy. ekcaHOBbIN CIoOW nocne
CYLLKA WU ynapuBaHusa aHanu3upoBann MeTOAoM
B3XX. Bbixoa nonunpeHonos B npenapate Ne 1 —
0,89 mr, Ne 2 — 0,32 wr.

VccnepoBaHns NpoBUTAMMHHBIX CMECEN € Monu-
npeHorioM Ne 3 (nopoLuok xenToro ugeta), Ne 4 (rpa-
Hymbl >xenToro useTa), Ne 5 (MpoBUTaMMHHAs CMeCh,
BA3Kas KpaCHO-KOpUYHEBAs »XWAKOCTb), Ne 6 (karncy-
bl U3 xenaTtuHa), Ne 7 (nonvnpeHor, pacTBOPEHHbIN
B NMOACONHEYHOM Macrie) NpOBOAWIM MO crieaytoLLen
mMeToamke: oTbupanm Haeecku Mo 1 r., nccrnegyemoe
BELLIECTBO PacTBOPSANU B 3MOEHTE METAHOIN-TeKCaH B
cooTHoweHun 85:15 (viv) c¢ rugpomogynem 1:10.
Ocagok OT MaToyHOro pacteopa oTaensnu unbT-
pauuen, 3KCTpakumio NOBTOPSANN TPexXKpaTHO. Onto-
€HTbl C pacTBOpPEHHbIM B HEM BELLECTBOM 0O0beaw-
HANK, ynapveanu u B3sewvBanu. Bec obpasua Ne 3
coctasun 0,238 mr, Ne 4 — 0,242 mr, Ne 5 — 0,233 wmr.
YnapeHHbIN SKCTPaKT NpeacTaBnsi cobor MacnsHu-
CTOe BeLLEeCTBO XeNToro useTa. [onyyeHHyto cmechb
aHanuampoBann metogom BAOXX.

O6paseu Ne 6 npeacraBnan us cebsa kancynbl
u3 xenatuHa ¢ 1 Mr nonunpeHonoB BHyTpw. [Ans
npoBeAeHUs aHanu3a Kancyrnbl nomellanu B Boay
Ha 1 4 go HabyxaHus, nocne 4Yero NPo3KCTparmpo-
Banu MUCKOMbIE BeLLeCcTBa TPUXKAbl 3MoeHToM. [lo-
cre ynapuBaHusa 1 NOACYyLUIMBAHMSA OT OCTaTKOB BO-
Obl 3KCTPAKT aHanu3vpoBany aHanorm4Ho npegpl-
Aywmnm.

O6paszeu Ne 7 npegctaenan m3 cebs pacTBo-
PEHHYIO B MOACONHEYHOM Macrie XuakocTb. [Ons
BblOeNeHns U3 Hee MOSUMPEHONOB MPOBENU 3KC-
TPaKLUMIO reKkcaHoM, pacTBOpUTenb ynapusanu wu
NoMy4YnBLUNECH MACTISIHUCTbIE Kannu pacTBopsnu B
aneHTe MeTaHon-rekcaH 15:85 (v/v). PacteBopeH-
Hble BeLlecTBa aHanmauposanu metogom BOXKX.
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O6cyxaeHue pe3ynbTaToB
B kayecTBe cTaH4apTOB BbICTyManu nonunpe-
HOMbI NMUXTLI U €K, Nony4YeHHble B nabopaTtopum
OpraHM4yeckoro CMHTE3a U XMMUU NPUPOLHbIX CO-
eanHeHun Nuctutyta xumumn Komn HL, YpO PAH
no mertoguke [6, 7]. MeToguka 3aknovanacb B
3MYNbCUOHHOM 3KCTpakuunM OPEeBEeCHOWN 3ereHw,

OMbISIEHMM, SKCTPAKLMUN NETPONENHLIM 3COUPOM U
pasfeneHnn Ha KOMOHKE C CurukarerieM CMecChbto
neTponerHbIn acmp — AM3TUNOBLIN 3hmp BO3pac-
Tarowen nonspHocTbio (100:1 — 95:5).
KayecTBeHHbIN aHanu3 nonunpeHosnioB MUXThI
n enun npoeogunu metogom BIXKX [8] (puc. 2, 3).

Puc. 1. O6wwasa popmyna nonunpeHona v gonuxona, rage n=2, m=12-16.
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Puc. 2. MonunpeHonbl NUXTbl. QNOEHT MeTaHonN — rekcaH 15:85,
N30KpaTUYECKNIA PEXUM, CKOPOCTb antompoBaHus 0,4 Mn/MuH.
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Puc. 3. NonunpeHonbl enu. OnioeHT meTaHon — rekcaH 15:85,
N30KpaTUYECKMI PEXUM, CKOPOCTb antompoBaHus 0,4 Mn/MuH.
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Mony4yeHHble obpasubl NONUMPEHONOB NO3BO-
nmnn Ham paspaboTatb MeTOAWKY aHanusa, Ha
KoTopyto LleHTpom meTponornm u ceptucukaLmm
«CeptnmeTt» YpO PAH 6bino BblgaHO CBMAETESb-
CTBO.

OyeBUOHBIMM MpeuMyLLeCTBaMN Halero Me-
Toga cranu: Hebormblloe BpeMs aHanu3a, BO3-
MOXXHOCTb aHanm3a He TONbKO AJIMHHBIX (20 1 60-
nee M30NPeHOBLIX 3BEHbEB), HO U OOBOJSILHO KO-
poTkMx npeHonoB (5—7 W30MpPEHOBbIX 3BEHLEB),
KONMMYecTBEHHOe onpeaeneHne npeanoxeHo pac-
CuMTbIBaTb HE MO MakCMManbHOMY MWKy, a no
CymMMe nnowiafen BCex MUKOB, OTHOCSLUMXCA K
nonunpeHonam. 3TO Aano Ham BO3MOXHOCTb He
TOSbKO KAaYeCTBEHHO, HO W KONMYECTBEHHO oOLe-
HMBaTb COAEpXaHWe MONMNpPeHonaoB B pacTu-
TenbHbIX U NIeKapCTBEHHbIX Npenaparax.

CpaBHeHune obpa3sLoB TabneTnpoBaHHbIX Npe-
napatoB Ne 1 1 2 0gHOro NpovM3BOAUTENS, OTNK-
YalLLMXCa NUWb JAaTOW BbINyCKa, Oano crneayto-
wme pesynbTaThl: B npenapate Ne 1 konuyectso
nonunpeHona noytn BTpoe 6Gonbwe (0,89 wmr),
yem B o6pa3sue Ne 2 (0,32 wmr). Kpome Toro cneay-
eT OTMeTUTb, 4YTO B npenapatax Ne 1 u 2 BmecTo
3asBIIEHHbIX MOMUMPEHOMAOB MNUXTbl OKa3amnucb
nonunpeHonsl enu. Kak nokasaHo Ha xpomaTto-
rpamme (puc. 4), BpeMs yaepKMBaHUsi MUKOB MO-
NMNPEHOJTOB N MX KONMYECTBO COOTBETCTBYIOT MO-
nunpeHornam, BblAeNsemMbIM U3 efoBOKN Nanku.

WccnenoBaHns pspga npenapaToB, Bblnyckae-
MbIX Kak NPOBUTaMWHHbIE CMECU C MOMUNPEHONOM
Ne 3, 4, 5 nokasanu, 4to B o6pa3uax Ne 3 n 4
oAuHakoBoe Konuyectso nonunpeHonos (0,110-
0,115 wmr), ogHaKo B HUX NPUCYTCTBYET LOBOJIbHO
DonbLIoe KONMMYECTBO KapOTUHOMAOB, YTO BMOHO
Ha xpomaTorpammax (puc. 5, 6).

Mpuyem, Kak M B npedbigyllem criyyae, Mol
HabnwgaemM KapTWHY, XapakTepHyl Ans nonu-
NPeHOmoB enu, a He NuUXThbl (Tak Kak Bpems yaep-
XMBaHUSA MUKOB COOTBETCTBYET MNONUNpeHonam

enu). AHanus obpasua Ne 5 nposogunu aHano-
rmyHo obpasuam Ne 3 u 4, ogHako cnefyeT oTMe-
TWUTb, YTO BELLECTBO B 3fOEHTE PacTBOPSANIOCH He
nonHocTelo. OcCTaBLyOCA MOcrne pacTBOPEHUsl B
3MI0EHTE Maccy TEMHO-KpaCHOro LBeTa OTAensanm
OT MaToO4YHOro pacTBopa. JMHEHT YacTUYHO yna-
pvBanu ¥ aHanus3vpoBanu aHanorM4yHo npegbl-
aywuMm. Ha xpomaTtorpamme Habnwoganu nuku
NONMNPeHorioB, COOTBETCTBYIOLLME CMECU MUXTO-
BblX W €foBbIX 3KCTPAKTOB, KPOME TOro, npu ms-
MEHEHUM ANNHbI BOSHbI ¢ 210 HM Ha 450 HM nosi-
BUMNCb NUKN KaPOTUHOWOB.

Ha xpomatorpamme obpasua Ne6 uyeTko BUOHO
NpUCYTCTBUE MOSTMMPEHONOB MUXTbl U €N B COOT-
HoweHun 3:1 COOTBETCTBEHHO (PUC. 7), MPUYEM 3a-
SIBMIEHHOE B npenapare cogepXXaHne nonvMnpeHosios
COOTBETCTBYET AenctautensHocTy (0,98 mr).

CnepnyeT otmeTutb, YTO NpenapaTt Ne 6 — ca-
MbI KayeCTBEHHbIN U3 BCEX NpoaHanu3upoBaH-
HbIX Hamn. KayecTBO nNposiBUNOCh B YMCTOTE Mnpe-
napaTta, KonuyecTBe 3asiBNIeHHbIX U OBHapyXeH-
HbIX NOMNMMPEHONOB.

B obpasue Ne7 obHapyxeHo 0,06 mr nonunpe-
Hona, 4YTo Ha 50% MeHblUe 3adBfEeHHOro NpPou3s-
BoauTenem. BO3MOXHO, MPUYMHOM CTOSMb HU3KOMN
KOHLEHTpaLUM MCKOMbIX BELLECTB SBMSETCA WX
OKMCNeHVe BMeCTe C NOACONTHEYHbIM MaCOM.

M3 npoBegeHHoW paboTbl MOXHO caenaTtb
cnepywolne BbiBOAbl: B obpasuax, npearioxeH-
HbIX AnS aHanu3a, obHapyXeHbl MNONMMPEHOsbI
NUXTbl K enun, 0gHaKo YacTb obpa3suoB coaepxana
TOMbKO NOMMNPEHONbI enu.

B obpasuax Ne 2 u 7 cogep>xaHne nonunpeHo-
NOB OYEHb CUJIBHO 3aHWXEHO, BO3MOXHO, M3-3a
HapyLeHns HOPM XpaHEHUS.

O6pasen, Ne 6 coaepXut CMecb NMUXTOBBLIX U
enoBbIx nonunpeHonoB. B obpasuax Ne 3, 4, 5
KpOMe MOSNUMNPEHOSIOB ObiNn 0GHapYXeHbI N Kapo-
TUHOUABI.
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Puc. 4. Xpomatorpamma obpasua Ne 1 (Bbinyck 2013 r.).
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Puc. 5. NonunpeHonel npenapata Ne 3 (anvHa BonHbl 210 HM).
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Puc. 6. KapotuHongel npenapata Ne 3 (anvHa BonHbl 450 HM).
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Puc. 7. NMonunpeHonel npenapata Ne 6.
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OLEHKA 39®®EKTUBHOCTU NPUMEHEHWUA NEKTUHOB B KAYECTBE CTUMYNATOPOB
(PEFYNIAATOPOB) POCTA MPU NPOPALUUBAHUN CEMSAAH COCHbl OBbIKHOBEHHOW

W ENN CUBUPCKOW
LLlepbakoea T.I1., LlaxmaTos E.H.
Jlabopamopusi xumuu pacmumersibHbIX NoIUMepos8

B HacTtosillee Bpemsi NeCOBOCCTaAHOBIEHVE —
OflHa U3 CMNOXHbIX U aKTyanbHbIX S3KOHOMWUYECKMX
N aKonorndeckux npobnem. AdpdekTmMBHoCcTb ne-
COBOCCTaHOBMEHUSA, B NepBylo o4vepenpb, obecne-
YMBaETCS BbIpallMBaHNEM BbICOKOKA4YECTBEHHOMO
nocago4yHoOro Marepuana pasnuyHbIX ApPeBeCHbIX
nopog. lNpu paspaboTke WMHTEHCUBHbLIX TEXHOIO-
TMA MOMyyYeHus MocagoyvyHoro matepuana 0ornb-
loe BHMMaHWe ygaensieTca novcky Haubonee
3hPEKTUBHBLIX PErynsaTopoB pocTa pacTeHuin, B
YacTHOCTW, ANsi NpeanoceBHON 06paboTKM CEMSIH.
OTnm obecnevmBaeTcs yMeHbLLUEHME CPOKOB Npo-
pacTaHus CeMsH, yBenuyeHue 3SHeprum npopac-
TaHud, OpYXHOe nosiBneHne BCxoaoB, Gonbluas
CTOMKOCTb K HebnaronpusaTHbIM pakTopam BHELU-
HeW cpedbl, ynydweHue kadecTBa cesiHUeB. B
CBSI3M C 3TMM MpeacTaBnsieT MHTepec nccnenosa-
HVe npenapaToB MPUMPOOHOro NMPOVCXOXAEHUS Ha
perynMpoBaHue BCXOXECTU N pocTa pacTeHNN.

O6bekToM MccnegoBaHUA SABMSSINCE MEKTUHbI
enn (Picea obovata Ldb) n 6opweBmka CocHOB-
ckoro (Heracléum sosnowskyi), 3kCTpaKkT XBONHOMN
3eneHun (Bapsa). [NogonbiTHBIM MaTepuanom sB-
nanucb cemeHa enun cubupckon (Picea obovata
Ldb) u cocHbl obbikHOBEHHON (Pinus silvestris) [1—
3, 8].

MeKTVHBI M3BMNEKanu U3 eCTeCTBEHHOIO pacTu-
TENbHOIO CbIpbSl MPAKTU4ECKN B HEU3MEHEHHOM
BMAE, NPY 3TOM COXPaHSANMCb Bce dumamonormye-
CKM LieHHble cBoKcTRa [17, 18].

OnbiTel C MpopawuBaHMEM CEMSH COCHBbI
OObIKHOBEHHOW U enun cubupckon npoBoaMnU B
nabopaTtopHbIX ycnosusix. KOHUeHTpauusa nekTuHa
BapbupoBanacb B npegenax 0,0025-0,05 %; KoH-
TPONeM CRyXUNM CeMeHa, 3aMOYeHHble B AUC-
TUNANPOBaHHOW BoAe.

Cxema nodzomosku: 3amayvBaHWe B BoAe
(12 v); obeszapaxusanHune 0,5 % KMnO, (20 MuH);
BblAepXX1BaHve B BOOHOM pacTBoOpe NCCneayemMoro
perynsitopa pocTa (2 4); BbiCaKMBAHUE Ha YalLKy
MeTpn mexay AByMSA GYMaXHbIMU AMCKaMMU.

Bce wuccnepyemble cemeHa: nNoTeHUManbHO
BCXOXME (YTOHYBLUME) M MNOTEHLManbHO HEBCXO-
Xune (oCTaBLUMECs Ha NMOBEPXHOCTU BOAbl) Nome-

Wwanm B Yawkmn [MeTpn Ha TKaHEBYHO MOAMOXKY B
YeTblpexKpaTHOM MOBTOPHOCTU, B KaXKAOM Bapwu-
aHTe B cpedHeM Haxoaunocb 25 cemsaH. Menko-
KanernbHbIM OMpbICKUBAHMEM ANCTUNNIUPOBAHHON
BOAOW B YallKax nojaepXuBarnacb BnaxHas cpe-
na.

OueHka achbdekTmBHOCTN 06paboTKM CEMSIH UC-
crnegyembiMu npenapatamy (MEKTMHOM €nun, MNek-
TMHOM ©GopleBrnka COCHOBCKOro, mnpenapaTom
Bapsa) ocyLlecTBnsinack No 3HepPruM NpopacTaHusi
CEMSIH — CMOCOBHOCTb CeMsiH ObICTPO M APYXKHO
obpa3oBbiBaTb HOPMAarbHO pa3BUTblE MPOPOCTKU
3a yctaHoBneHHbIn F[OCTom cpok [4].

OHeprus npopacTaHusi onpeaensieTcs Ha cefb-
MOWN AeHb npopalimBaHus. NMpyn aToM HOpMansHO
NPOpPOCLLUMMM  CHUTAKOTCA CeMeHa, pasBuBLLME
3[0pOBblE KOPELIKN ASIMHON He MeHee ANVHbI ce-
MeHW. [OMONHUTENbHO Y4YUTBLIBAKOTCA CEMEeHa C
nNpopocTKamu, AnvHa KOTOpbIX Oonblue OfWHbI
CEMEHU, T.e. CEMEHa C 0COB0O aKTMBHOWN 3HEprnemn
pocTa, KoTopble obecnevat 6onee paHHIOK FPyH-
TOBYIO BCXOXECTb.

Mocne yyeTta MpoOpOCLUMX CEMSIH Ha cefbMOWN
JeHb ceMmeHa npopawmsann 0o 15-ro gHs, v onbIT
npekpawanu. PesynbTatbl npopalinBaHusa cemMsiH
no BapuaHTam OnbITOB NpuBeAEeHbI B Tabnuue.

B onbite 1 (cemeHa COCHbl OBGbIKHOBEHHOM,
NeKTVH enu) npopaliyMBaHne CeMsiH MPOBOAMIM
npu Temnepatype 18-20°C. Ha cegbmon AeHb
KONMM4YecTBO npopoclumx cemsiH (90%) npu KOH-
ueHTpaumn npenapata 0,02 % okasanocb B 1,28
pasa 6onblie, Yem B KoHTpone (70%). MNpu KoH-
ueHTpaumm npenapata 0,03 mn/n pasnuuusa no
KOMMYecTBY MPOPOCLUMX CEMSIH MO CpPaBHEHUIO C
KOHTPONIEM MeEHee CYLLECTBEHHbIE, MPU KOHLIEH-
Tpauun npenapata 0,05, 0,005, 0,0025 % — oT-
CYTCTBYIOT.

CemeHa ¢ npopocTkamu gnvHon 6onee aAnuHbl
CeMeHn BO BCex BapuaHTax bonblue, YeM B KOH-
Tpone, Ha 30—-40 %.

Ha 15-n geHb npopaliuBaHusa nokasatenu B
onbiTe (B BapuaHTe KOHLUEeHTpauuu npenaparta
0,02 n 0,03 %) 1 KOHTpOMe nokasanu npesbliLle-
Hue Ha 42,8 %.
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BnusiHme obpaboTku nccrnegyembiMmn npenapatamum (perynatopamMmm pocta: NeKTUH enun, NEKTUH
6opLieBmka CocHoBckoro, «BapBa») ceMsaH COCHbl OBbIKHOBEHHOW 1 enn CUBUPCKOM Ha SHEepPruto
npopacTaHusl U Maccy NPOpPOCTKOB

KonnyecTtBo Npopocmnx cemMsiH
KoHueHTpauusa 7 DeHb 15-n geHb
npenaparta, % % % K KOHTPOJSTIO B Tom uucne % % K KOHTPOIO
% % K KOHTPONto
1 2 3 4 5 6 7
OnbIT 1: CeMeHa COCHbl — perynsitop pocta NekTUH enu
KOHTPOSb 70 100 70 100 70 100
0,0025 60 85,7 100 142,8 90 128,5
0,005 20 28,5 100 142,8 50 71,4
0,05 50 71,42 85 121,4 43,4 | 62
0,03 70,8 | 101,21 95,8 | 136,8 100 142,8
0,02 90 128,5 90 128,5 100 142,8
OnbIT 2: CeMeHa COCHbI — perynaTop pocta nekTuH 6oplyeBnka COCHOBCKOro
KOHTpOnNb 70 70 70 100
0,0025 22 314 85,7 | 122,4 30 42,8
0,005 60 85,7 100 142,8 90 128,5
0,01 60 85,7 100 142,8 80 114,2
OnbiT 3: CeMeHa cocHbl — perynaTtop pocta Bapsa
KOHTpOnNb 70 70 70 100
0,0025 445 | 63,5 88,8 126,8 44,4 | 63,4
0,005 10 14,3 100 142,8 50 714
0,01 70 100 70 100 70 100
OnbIT 4: CeMeHa enu — perynsatop pocTa NeKkTUH enu
KOHTpONb 70 90 86,6 | 100
0,0025 20 28,5 87,5 97,2 60 69,3
0,005 455 | 65 90,9 101 81,8 | 94,5
0,05 84 120 92 102,2 90,9 | 104,9
0,03 90 128,5 100 111,1 100 115,5
0,01 73 104,2 100 111,1 100 115,5
OnbiT 5: CemeHa enu — perynaTtop pocta nekTnH 6opuesnka COCHOBCKOro
KOHTpOnNb 70 90 86,6 | 100
0,0025 10 14,3 80 88,8 70 80,83
0,005 40 57,1 100 111,1 100 115,5
0,01 20 28,5 80 88,8 80 92,37
OnbiT 6: CemeHa enu — perynaTtop pocta Bapsa
KOHTpOnNb 70 90 86,6 | 100
0,0025 40 57,1 90 100 88,8 | 102,54
0,005 22 314 100 111,1 63,6 | 73,4
0,01 20 28,5 80 88,8 100 115,5

B onbite 2 (cemeHa COCHbl OBGbLIKHOBEHHOM,
nektuH Gopuiesmka COCHOBCKOro) (Temnepatypa
npopawmeanma 18-20°C) pasnuums mexgy ce-
MeHaMmy, obpaboTaHHLIMK NpenapaTtoM, U B KOH-
Tpone BblpaxeHbl bonee HeogHo3Ha4vHo. Tak, ec-
nn B KOHTPONie Ha ceabMOW AeHb 3KCNnepumeHTa
KONIMYECTBO MPOPOCLUUX CeMSH cocTtaBuno 70%,
TO B BapumaHTax C KOHLUeHTpauuen npenaparta

0,01 n 0,005 % — 60 %, 4TO Ha 15 % HWXe KOH-
Tpons, a 4nga KoHueHTpaummn 0,0025 % — 22 %.

Mpn aToM ONa cemMsH C NPOPOCTKOM ASNHON
bonee ANWHbI cemedkn HabnogaeTcsa MNonoXu-
TenbHas TeHaeHums: Ha 22,4 % (Ons KOHUeHTpa-
uun npenaparta 0,0025 %) u Ha 42,8 % (ans KoH-
ueHTpaumm npenapata 0,05 u 0,01 %) GonbLue,
YeM B KOHTpOIe.
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Ha 15-n geHb npopaluvMBaHuA MNPOLEHT npo-
POCLLNX CEMSIH COCHbI B KOHTporie coctasnset 70
%, a B BapuaHTax ¢ npenapatom — 80-90 % ans
KoHueHTpaumi 0,01 n 0,005 % cooTBETCTBEHHO.

B onbite 3 (cemeHa COCHbl OBGbIKHOBEHHOM,
«BapBa») gewncrtBue npenapaTta Henb3sd onucaTb
OAHO3Ha4HO. Ha cegbmon oeHb Habnogaetcs yr-
HETEHME CEeMSH: MNPV KOHLEHTpauuu npenaparta
0,0025 % konu4ecTBO NpopocLUNX ceMsaH — 44,5 %,
yTO cocTtaBnseT 63,5 % oT KoHTpons (70 %); npwu
KOHueHTpauuu npenapata 0,01 % noka3satenb
BCXOXECTU BblpaBHMBAETCA OTHOCUTENbHO KOH-
Tponsa u coctaendet takke 70 %. [Npu atom npwm
BCEX MPUMEHEHHbIX KOHLEHTpauusix CemeHa C
NpoOpOCTKOM Oornee AnWHbI CeMeHM BOorblUe KOH-
Tponda. Ha 15-i geHb ycTaHOBEHHas 3aKOHOMeEp-
HOCTb COXpaHsSeTCs.

B onbiTe 4 (cemeHa enun cMbMpPCKON, NEKTUH ern)
MOBbILLIEHNE KOHLUEHTpauum npenapata no3BonsieT
YBENUUUTbL MPOLIEHT BCXOXeCTW. Ha cegbmMon AeHb
KonuyecTBo npopocLumnx cemsH (90 %) npu KOHUEH-
Tpauun npenaparta 0,03 % okasanockb B 1,28 pasa
Bonblue, Yyem B koHTpone (70 %), Npyu KOHUEHTpa-
uuun npenapata 0,05 % — B 1,2 pasa Bbilwe, YeM B
KOHTpone. Npu KoHueHTpaumn npenapata 0,01 %
pasnuuMsa Mo KONMYECTBY MPOPOCLUMX CEMSIH MO
CPaBHEHMIO C KOHTPONIEM MEHEee CYyLLECTBEHHbIE,
MNPy YMEHbLUEHUN KOHUEeHTpauuMuM npenapata —
BCXOXECTb CEMSIH CHUXKaeTCs.

CemeHa ¢ npopocTkamu gnvHon 6onee AnvHbl
CeMeHM BO BCEX BapuaHTax CcpaBHMUMaA, WU
6onble (anga koHueHTpauun 0,03 n 0,05 % npe-
naparta), 4em B KOoHTpore Ha 11 %.

Ha 15-n geHb npopalliuBaHusa nokasatenu B
onbiTe (B BapumaHTe KOHLEHTpauuu npenapaTa
0,03 n 0,05 %) 1 KOHTpONEe MokKasanu npesbille-
Hue Ha 15,8 %.

B onbite 5 (cemeHa enu cMOMPCKOM, MEKTUH
6opLieBmka COCHOBCKOro) He YCTAHOBMEHO OOHO-
3HaYHbIX MOMOXMUTENbHbBIX Pe3ynbTaToB.

B onbiTe 6 (cemeHa enu cubupckon, «Bapsa»)
He YCTaHOBMEHO OAHO3HAYHbIX MOMNOXUTENbHbIX
pe3ynbTaTos.

[MpoBedeHHble OMbITbl  CBMAETENbCTBYOT O
pasnMyHon 3PHEKTUBHOCTU MPUMEHEHUSA UCChe-
JOBaHHbIX npenapaTtoB — nekTuH enun (Picea
obovata Ldb); nektuH BoplieBuka COCHOBCKOMO
(Heracléum Sosndwskyi); «BapBa» (3KcTpakT
XBOMW NNXTbI) — NpU NpeanoceBHon obpaboTke ce-
MSIH COCHbl O6bIKHOBEHHOM 1 €51 CMBMpPCKOMN.

3akno4eHue
MokasaHo, 4TO nccrneaoBaHHble NpenapaTbl 06-
nagawT (rU3MONorM4eckon akTUBHOCTBIO M MOryT
ObITb MPUMMEHEHb! O MOBBILWEHNS BCXOXECTU WU
PEerynupoBaHnsi pocta CesiHUEB COCHbl OObIKHO-
BEHHOW, eI CMBUPCKON N APYrMX NECHbIX NOpoa,.

Asmopb! ebipaxatom bnasodapHocmb Ha-
yarnbHUKy uexa J1eco80CCMaHoB8/IeHUS J1eComnu-
moMHuka c. BusuHea Kynukosy P.H. u Hay4YHoMy
compyOHuUKy UHcmumyma cpusuonoauu Komu HL|
YpO PAH Muxatinosou E.A.
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HAOKIALbI IAYPEATOB KOHKYPCA

JIYYLINX HAYYHO-UCCIIE4QOBATEJIbCKUX PABOT
MoJio4biX YHYEHBIX UHCTUTYTA XUMUN KOMU HL YpO PAH

o UTOrAM 2015 rofgA

CUHTE3 6UC-CYINIbonaoB C MOHOTEPNMEHOBbIMU U MOHOCAXAPUOHBbIMU ®PATMEHTAMMU

MectoBa C.B.

Jlabopamopusi XumMuu OKUCIUMEsIbHbIX MPOYECcco8

BeeneHune

Ha cerogHAWHWA OeHb B MPOMbILISIEHHOCTH
NCMNOMnb3yloT BONbLUOE KOMMYECTBO HOBBLIX CEpPO-
cogepXawmux COeauHEHUN, NPUMEHSIEMbIX Kak
cTabunmsaTopbl U MHIMOMTOPbI OKUCIIEHUS MOMU-
MEepHbIX MaTepuanoB. 3Ha4yMTenbHOEe KONMMYEeCTBO
N3 HUX siBnsieTcs buc-cynbdugamn, B CTPYKType
KOTOpbIX ABa atoMa cepbl pasfeneHbl YrneBoao-
POAHBLIM MOCTUKOM [1].

Hapsigy ¢ atmm 6uc-cynbdugpl, umetowme B
CBOEM COCTaBE IMMKO3NAHbIE DparMeHTbl, LLMPOKO
MCNOMb3YIOTCA B OPraHW4eCcKOM CUHTE3e B KayecT-
BE€ (PYHKUMOHANbHbIX €4VHUL, B MOMyYeHUn OeHO-
PUMEPOB KaK «WUCKYCCTBEHHbIX TMKOMPOTENHOB
[2], B cuHTE3€E hoTOCEHCMOMNM3ATOPOB [3], a Takke
BELLECTB C NPOTUBOTYOEpKynesHon [4] n aHTuama-
BeTndeckon [5] akTMBHOCTBI0. HemanoBaxHbIM doak-
TOPOM Afsi UCMOJb30BaHMSA 3TUX BELLECTB SIBMSIET-
CA HM3Kasi TOKCUYHOCTb. B cBsis3n ¢ Heobxogumo-
CTbt0 pa3paboTky METOAOB Nony4eHus Guonornye-
CK/ aKTMBHbIX COEOVMHEHMWN, UMEIOLWMX B COCTaBe
NPUPOLHbIE HE TOKCUYHbIE UMK CNaboTOKCUYHbIE
bparMeHTbl, HAMY BrEepBbIE NPOBEAEH CUHTES bUC-
Cynbunaos, cogep)alimx MOHOTEPNEHOBbLIE U MO-
HocaxapuaHble oparMeHTbI.

O6cyxaeHue pe3ynbTaToB

Ha ocHoBe MoHOTepneHoB L-meHTONna 1A wu
bopHeona 15 B3anMoOOEWCTBMEM C OUN30MNPOMNU-
NuAeHsalMLLEeHHbIX ranakto- 2a u dpykronupa-
HO30M 2b nonydeHbl HECUMMETPUYHbIE OUC-CYIb-
¢unabl 3, B KOTOPbIX ABa aToMa cepbl CBSA3aHbl Ye-
pe3 3TaHOBbI MOCTUK. Buc-cynbduabl NOny4eHbl
B3aMMOOENCTBMEM YrNeBOAHbIX TMOMOB. 6-4e30kK-
cn-6-tno-1,2:3,4-an-O-n3onponunmaeH-a-D-ranak-
TonupaHosbl 4a unn 1-gesokcu-1-tno-2,3:4,5-an-0O-
nzonponunuaex-L-D-cpykronupaHossl 4b ¢ Tep-
NMEeHOBbIMM  TUO3TaHxMopuagamn:  (2-xropaTun)
((1S,2S,5R)-2-n3onponun-5-meTmnumknorekcun)
cynbdanmnoMm 5A wnnm (2-xnopatun)((1S,2S,4S)-
1,7,7-TpumMeTMnomuumknol2.2.1jrentaH-2-un)cyrb-
daHnnom 56 B pasHbix KOMOMHaumsix (cxema 1).

CvHTe3 npoBOAMNAM B MPUCYTCTBUWM KaTanuTude-
ckon cuctembl Cs,COz—noana TeTpabytunammo-
Hua (TBAI) B kunswem ataHone. Beixogbl 6uc-
CcynbuaoB ObiNM  MakcUMarnbHbIMU C  HEOMEH-
TUINbHLIM ParMeHToOM, HesaBUCMMO OT MOHOCa-
xapugHon cocTtasnstowien, — 98% 1 MUHUMATbHbI-
MU C U3000pPHUNBHBIM M AuaueToHdpyKTonupa-
HO3HbIM (bparmeHTamm — 63%.

Twonbl 4a v 4b nonyyeHbl 3amewieHnem OH-
rpynn  AuUU3onponuUIMAEH3allnLEHHBIX MOHOCa-
xapugoB 2a,b Ha rpynnbl SH B Tpu 3Tana yepes
ctaguto obpasoBaHusA TuoaueTaTtoB 6, KOTOpble
ObINMM CMHTE3MPOBaHbl M3 COOTBETCTBYHOLLUUX TO-
3unaTtoB 7 (cxema 2).

CoeamnHeHusa 5 nony4veHbl u3 L-meHTona 1A m
6opHeona 15 B Tpu ctagum yepes obpasoBaHue
TEepPneHoBbIX TO3UNaToB 8 u TMoaTaHonoB 9 (cxe-
ma 1).

CoeguHeHnsa 3 6binnM BblgeneHbl B WMHOUBU-
AyanbHOM BuAe MeToAOM KONIOHOYHOW XpoMato-
rpacmm Ha cunukarene U oxapakTepusoBaHbl Me-
Topamn AMP-, UMK-cnektpockonuu, coctaB nog-
TBEPXOEH AaHHLIMU 3feMeHTHoro aHanusa. Bo
Bcex AMP cnekrpax 'H 1 **C HoBbIx buc-cynbu-
OOB MPUCYTCTBYIOT CUrHanbl Kak TepneHoBbIX, TaK
N MOHOCaxapuaHbIX hparMeHToB.

Takvm obpa3om, BrnepBbie NOMyYeHbl HOBbIE He-
CUMMETpUYHbIe buc-Cynbduabl Ha OCHOBE Auaue-
TOH3ALUMLLEHHBIX 6-TMOranakTonMpaHosbl, 1-Tuo-
pyKTONUPaHO3bI, UMELOLLIME B CBOEM COCTaBe Heo-
MEHTUNbHbIE U UN3000pHUMbHbIE  parMeHThbI.
MakcumanbHbI Bbixog 6uc-cynbdupa COCTaBUI
98% npu HaNMYUN HEOMEHTUIBHOIO (bparmeHTa n
He3aBMCMMO OT yrnesogHoro pparmeHTa. MuHun-
MarnbHbIi — 63% — C M3000PHUIBHBIM M anaue-
TOH(PYKTOMMPAHO3HBIM dhparMeHTamu.

OKcnepuMeHTanbHas 4acTb
UK cnekTtpbl peructpuposanun Ha WK-®ypbe-
cnektpomeTpe Shimadzu IR Prestige 21 B TOHKOM
cnoe unu B Tabnetkax KBr. Temnepatypbl nnas-
neHunst onpegensanu Ha npubope Gallencamp-
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Sanyo. Cnektpbl AMP Hunc pernctpupoBanu Ha
cnekTpomeTpe Bruker Avance-300 (300.17 My ans
'"H n 75.48 MIy ans 13C) B pactBope CDCls, BHYT-
PEHHWI CTaHOapT — curHanel xnopodopma. MNonHoe
oTHeceHue curHanos ‘H n °C BbinonHmnm ¢ nomo-
Wblo [ByMepHbIX romo- (‘H-'H COSY, 'H-'H
NOESY) v reTeposinepHbIx akcrepumenTos (‘H—-C
HSQC, 'H-"*C HMBC). Yron onTudyeckoro BpaLLe-
HWUSi U3MepPSANY Ha aBTOMaTU3MPOBAHHOM LIGOPOBOM
nonapumeTpe P3002RS dmpMbl Kruss. ToHkocnon-
Hyl0O Xpomatorpaduio BbINOMHANM Ha MracTUHax
Sorbfil, ncnonesysa cuctemy pactsoputenenn CHCls—
Et,O B pasnuyHbiX rpagMeHTHbIX COOTHOLLEHUSIX; B
KayecTBe nposiBuTenen — pacteopbl ¢octhopomo-
nubaeHoBon kucnotbl U KMnO,. OnemMeHTHbIN aHa-
N3 BBIMOMHANM C WCMONb30BaHMEM aBToMaTu4ye-
ckoro aHanmsaTtopa mapku EA 1110 CHNS-O. Bce
peakuuM NpoBOAWIUCE C MCTONb30OBaHNEM CBEeXe-
neperHaHHbIx pacteopuTenein. KonoHouHyo xpoma-
Torpacmio BbINOMHANM Ha cunukarene Alfa Aesar
(0,06—0,2 mMm), ncnomnb3ysa Te e CUCTEMbI PacTBO-
puTenewn, 4To 1 Anst TOHKOCNONHON XpomaTtorpacuu.

CuHme3 6uc-cynbgudos ¢ HeOMeHMUbHbIM
ppacmeHmom

1,3 mmonbe (0,359 r) yrmesogHoro Tuona, 1,3
mmonb (0,424 1) kapboHaTta uesua u 1,3 MMonb
(0,480 r) TBAI pactBopsinu B 3 mn EtOH npu ne-
pemMelLnMBaHuM B cpefe aproHa. Yepes 5 MuH k
pactBopy gobaenanu 1 mmonb (0,235 r) HeomeH-
TaHOBOro TWoaTaHxnopuga. Kunstunm c obpar-
HbIM XONOAWNBHUKOM 6 Y, pacTBOPUTENb yaansnm
noA BaKyymMOM, MPOAYKT peakuun Bbloensanu me-

TsCl + HS OH
Terp-OH —>Terp-OTs —» Terp—S
Py NaOH, DMF

9

‘
”// *,

TOAOM KOMOHOYHOM XpomaTtorpadum Ha cunuka-
rene (anoeHT CHCI;—Et,0; 60:1).

1,2-6buc-6-0e3okcu-6-{[(1S,2S,5R)-2-usonponun-5-

memunuyuknoeekcus|cynsgud}-1,2:3,4-0u-O-

usonponunudeH-a-D-2anakmonupaHosbl

Bbixog 98%. Bsiskas xentas xuakocTtb, [a]2° —
10.2 (¢ 1.3; xnopocpopm), Ry 0.37 (CHCI;—Et,0;
60:1). HangeHo (%): C, 62.35; H, 8.80; S, 13.72.
C24H4205S,. BelumcneHo (%): C, 60.72; H, 8.92; S,
13.51. WK-cnektp, v, oM™ 646 (C-S), 999,
1071(C-0), 1169 (O-C-0), 1211, 2916. Cnektp
AMP 'H (CDCls, 8, m.a., J/Tu): 0.83-0.94 (m, 1H,
H(4'e)), 0.90 (g, 3H, Me(7"), J = 6.60), 0.92 (g, 3H,
Me(10", J = 6.60), 0.97 (c, 3H, Me(9'), J = 6.60),
1.07-1.32 (m, 3H, H(2"), H(6'e), H(3'e)), 1.36 (c,
3H, Me(8)), 1.38 (c, 3H, Me(12)), 1.48 (c, 3H,
Me(11)), 1.57 (c, 3H, Me(9)), 1.66-1.80 (m, 3H,
H(4'a), H(8"), H(3'a)), 1.87-2.10 (M, 1H, H(5"),
1.88-2.03 (M, 1H, H(6'a)), 2.67-2.89 (m, 6H, H(6),
H(1"), H(2"), 3.14-3.24 (m, 1H, H(1"), 3.84-3.95
(M, 1H, H(5)), 4.31-4.42 (m, 2H, H(2), H(3)), 4.65
(a.g, 1H, H(4), J = 7.97, 2.20), 5.56 (A, 1H, H(1), J
= 4.95). Cnektp AMP °C, &, m.4.: 20.83 (C(10)),
21.05 (C(99), 22.18 (C(7Y), 24.48 (C(12)), 24.92
(C(8)), 25.91 (C(3)), 25.98 (C(11), C(5)), 26.36
(C(9)), 29.94 (C(8Y), 31.68 (C(1"), 31.84 (C(2"),
33.01 (C(6)), 35.37 (C(4")), 40.95 (C(6"), 46.82
(C(1Y), 48.92 (C(2Y), 68.00 (C(5)), 70.54 (C(2)),
70.91 (C(4)), 71.56 (C(3)), 96.64 (C(1)), 108.60
(C(7)), 109.28 (C(10)).

+ R-SH
OCl 4(a,b
OH—2> Terp—S Cl#b Terp—S S-R
Etzo C52CO~ TBAI —
S C,Hs;OH 3

Cxema 1.

ROH—LROTC—H"@{RSAOLI—AIHILRSH

DMF THF

2(a,b)

Cxema 2.
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1,2-6buc-6-0e3sokcu-6-{[(1S,2S,4S)-1,7,7-
mpumemunbuyuksio[2.2.1]leenmaH-2-
unlcynbgud}-1,2:3,4-0u-0O-usonponunudeH-a-D-
2asnakmonupaHo3sbl

Bbixog 98%. Bsiskas xentas xuakocTts, [a]2° —
32.6 (¢ 0.7; xnopodopm), Ry 0.51 (CHCIy—Et,0;
60:1). HangeHo (%): C, 63.26; H, 8.65; S, 13.11.
C,4H4005S,. BblumcneHo (%): C, 60.98; H, 8.53; S,
13.57. UK-cnektp, v, cM™":, 646 (C-S), 1071 (C-
0), 1169 (0O-C-0), 2951. Cnektp AMP "H (CDCl,,
o, m.g., JITu): 0.84 (c, 3H, Me(9)), 0.97 (c, 3H,
Me(8"), 1.01 (c, 3H, Me(109), 1.10-1,23 (M, 2H,
H(5'aH), H(6'3H)), 1.36 (c, 3H, Me(8)), 1.38 (c, 3H,
Me(12)), 1.48 (c, 3H, Me(11)), 1.57 (c, 3H, Me(9)),
1.66-1.78 (m, 3H, H(5'ak), H(6'ak), H(4")), 1.84—
1.99 (m, 2H, H(3'aH), H(3'aK)), 2.62-2.86 (M, 7H,
H(2"), H(6)), 3.84-3.94 (m, 1H, H(5)), 4.27-4,38
(M, 2H, H(2), H(3)), 4.65 (g.a, 1H, H(4), J = 7.84,
2.34), 5.55 (g, 1H, H(1), J = 4.95). Cnextp AMP
¥c, 8, m.a.: 13.99 (C(10Y), 20.19 (C(8)), 20.41
(C(99), 24.46 (C(12)), 24.92 (C(8)), 26.00 (C(11)),
26.15 (C(9)), 27.37 (C(5")), 31.82 (C(2"), 32.92
(C(B)), 34.75 (C(1"), 38.53 (C(6"), 41.19 (C(3Y).
45.90 (C(4")), 47.29 (C(1"), 49.46 (C(7")), 64.94
(C(29), 68.02 (C(5)), 70.54 (C(2)), 70.91 (C(4)),
71.60 (C(3)), 96.65 (C(1)), 108.59 (C(7)), 109.27
(C(20)).

1,2-6uc-1-0e3okcu-1-{[(1S,2S,5R)-2-usonponun-5-

memunuyuknoezekcus|cynbgud}-2,3;4,5-0u-0O-

usonpornunudeH-B-D-gppykmonupaHo3bi

Bbixon 98%. Bsaskaa xentas uakocTb, [a]3°
+9.7 (¢ 1.5; xnopodopm), Ry 0.42 (CHCIs—Et,0;
60:1). HangeHo (%): C, 63.10; H, 8.77; S, 13.42.
C,4H4,05S,. BelumcneHo (%): C, 60.72; H, 8.92; S,
13.51. UK-cnekTp, v, cm': 640 (C-S), 1063 (C-0),
1167 (O-C-0), 2918. Cnektp SMP 'H (CDCl,, 3,
m.4., J/u): 0.89 (a, 3H, Me(7"), J = 6.32), 0.92 (g,
3H, Me(9'), J = 6.32), 0.84-0.94 (m, 1H, Me(4'e)),
0.96 (g, 3H, Me(10", J = 6.60), 1.05-1.25 (m, 3H,
H(2", H(3'e), H(6'e)), 1.37 (c, 3H, Me(12)), 1.48 (c,
3H, Me(8)), 1.50 (c, 3H, Me(11)), 1.56 (c, 3H,
Me(9)), 1.59-1.80 (m, 3H, H(8"), H(3'a), H(4a"),
1.85-2.06 (m, 2H, H(5", H(6'a)), 2.68-2.94 (m, 4H,
H(2"), H(1"),2.84 (g, 1H, H(1%), J = 13.75), 3.10
(o, 1H, H(1%), J = 13.75), 3.14-3,20 (M, 1H, H(1")),
4.30 (g, 1H, H(6%), J = 12.92), 4.63 (g, 1H, H(6®),
J =12.65), 4.26 (n, 1H, H(5), J = 7.70), 4.34 (g,
1H, H(3), J = 2.47), 4.63 (n.0, 1H, H(4), J = 7.97,
2.47). Cnektp AMP °C, 8, m.A.: 20.80 (C(10Y),
21.06 (C(9)), 22.18 (C(7Y)), 24.07 (C(12)), 25.49
(C(10)), 25.93 (C(3"), 25.98 (C(5Y)), 26.37 (C(11)),
26.63 (C(9)), 29.94 (C(8"), 31.50 (C(2")), 24.16

(C(1"), 35.37 (C(4)), 40.14 (C(6')), 40.95 (C(1)),
46.94 (C(1)), 48.94 (C(2)), 61.68 (C(6)), 70.39
(C(4)), 70.89 (C(5)), 72.25 (C(3)), 103.64 (C(2)),
108.55 (C(7)), 109.06 (C(10)).

1,2-6buc-1-0e3okcu-1-{[(1S,2S,4S)-1,7,7-
mpumemunbuyukno[2.2.1)eenmar-2-
uncynbsgud}-2,3;4,5-0u-0O-usonponunudeH-B-D-
gpyKmonupaHo3bl

Buixoa 98%. Baskas xentas XuakocTb, [a]3’ —
15.5 (¢ 0.55; xnopodopm), R; 0.36 (CHCIl:—Et,0;
60:1). HangeHo (%): C, 61.78; H, 8.40; S, 13.28.
C24H4005S,. BelumcneHo (%): C, 60.98; H, 8.53; S,
13.57. UK-cnekTp, v, cm™: 579 (C-S), 1063 (C-0),
1132, 1167 (O-C-0), 2941. Cnektp SAMP 'H
(CDCl3, 6, m.A4., J/Tu): 0.84 (c, 3H, Me(8)), 0.96 (c,
3H, Me(9Y)), 1.01 (c, 3H, Me(109), 1.10-1,22 (m,
2H, H(5'aH), H(6'sH)), 1.37 (c, 3H, Me(12)), 1.48
(c, 3H, Me(8)), 1.50 (c, 3H, Me(11)), 1.56 (c, 3H,
Me(9)), 1.64-1.76 (m, 3H, H(5'aK), H(6'ak), H(4")),
1.83-1.94 (M, 2H, H(3'aH), H(3'aK)), 2.61-2.91 (m,
6H, H(2"), H(1"), H(1%), H(2"), 3.09 (g, 1H, H (15),
J = 13.75), 3.79 (a4, 1H, H (6", J = 13.20), 3.94
(0.4, 1H, H (6%), 3 = 12.92, 1.37), 4.25 (, 1H, H(5)
J =7.70), 4.33 (@, 1H, H(3), J = 2.47), 4.63 (4.4,
1H, H(4), J = 7.84, 2.61). Cnektp AMP *°C, b,
m.4.: 14.00 (C(10%), 20.19 (C(8Y), 20.41 (C(9Y),
24.05 (C(12)), 25.50 (C(8)), 25.97 (C(11)), 26.63
(C(9)), 26.36 (C(5"), 34.10 (C(2"), 34.53 (C(1"),
38.51 (C(6"), 39.98 C(1), 41.23 (C(3"), 45.90
(C@4Y), 47.29 (C(1Y), 49.45 (C(7"), 55.02 (C(2Y),
61.68 (C(6)), 70.38 (C(4)), 70.88 (C(5)), 72.21
(C(3)), 103.65 (C(2)), 108.54 (C(7)), 109.06
(C(10)).

Paboma ebirionHeHa npu ¢huHaHcosol Moo-
Oepxke Poccutickoeo poHOa ¢hyHOameHmarbHbIX
uccniedosaruli (epaHm Ne 13-03-01312_a) u Yparb-
ckoeo omodeneHus PAH (npoekm Ne 15-21-3-16).
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UCCNEOOBAHUE ®U3NKO-XUMUYECKUX N COPBELIMOHHbLIX CBOUCTB KOMMO3ULIMOHHbIX
OKCMOOB (OKCUrngpokcuaoB) ANOMUHUA U XKENE3A (111), MTONYYEHHbIX

r’MOPOTEPMAJIbHbIM METOOOM

Mwuxainos B.W.", Macnennukosa T.M.%, Kpueowanku+ M.B., Yronkos B.J1.?
YWemumym xumuu Komu HL YpO PAH, nabopamopusi ynbmpaducnepcHbIX cucmem
2MHemumym xumuu cunukamos PAH, 2. CaHkm-Temep6ype

BeseneHue

NHTepec K Nony4eHnto n nccnegoBaHnio YacTuy
pasnuyHo MOPAOSIOrMN MOCTOSIHHO BO3pacTaerT,
YTO CBSI3@aHO C HanuMyMem TECHOW CBSI3N MeXay
pa3smepoM, popMon YacTul, U CBOMCTBaMU KOHEY-
HOro npoaykTa. [ns cuHTesa 4yactuy C pa3BuUTOm
Mopdpornoruen Hambornee 4acTo UCMoNb3yeTcs rma-
poTepMarbHbIi (ConbBOTEPMAnbHbLIN) MeTod, Tak
Kak C ero noMoLLbi0 MOXHO ferko KOHTpOnupoBaThb
Mopdponoruio 1 AMcnepcHoCcTb npoaykra [1].

Oxkenabl antoMuHng 1 xxenesa (lll), kak u ux rma-
patupoBaHHble (POpPMbI, SABNATCA pacnpocTpa-
HEHHbIMU COEOUHEHVSIMU U MMEIOT LLUMPOKOE Mpu-
MeHeHue. Tak, 6emut (y-AIOOH) ¢ passuton mMop-
donorven nveet noTeHumanbHOEe MpPUMEHEHME B
KayecTBe HocuTens katanuaaTtopa, copbeHTa, Mo-
XET MPUMEHSATLCS B OMTUYECKUX, JNEKTPOHHbIX
YCTPOWCTBAX, B Kepamuke, a Takke XOopowo 3ape-
KkoMeHgoBan cebs Kak BblCOKOYYBCTBUTENbHbLIV
mMatepuan Ans TepMOMIOMUHECLEHTHOW OO3NMET-
pun [2]. JocTaTodHO XOPOLLO UccrefoBaHa 3aBu-
cumocTb Mopdponorumn y-AlOOH oT Takux dakTo-
poB, kak Hanunuune [AB, 3HauyeHue pH cpegpbl [3],
npupoga aHWoHOB [4], TemnepaTypa 1 ap.

LLinpoko nccnegytoTcs ra3odyBCTBUTENbHbIE [5—
7], marHuTHble [8], doTokaTanuTuyeckme [9] n apy-
rme CBOWMCTBA OKCMAOB >Xeresa pasniuyHon Mopdo-
noruy, a Takke BO3MOXHOCTb UX NPUMEHEHUS B Ka-
YecTBe aHOOHOro mMartepuana Ans BbICOKOMPOU3BO-
OVTENbHBIX NIUTUA-MOHHBIX 6aTapen [10].

N3BecTHO, 4TO cuCTeMa «OKCuA antoMUHUA —
OKCUA Xenesa» MposiBNseT katanuTuyeckne CBow-
CTBa, B YaCTHOCTW, B peakuusix pasfoxeHus wu
OKVCIEHWST PasfNYHbIX OPraHMYeckux 3arpsisHu-
Tenen u kpacutenen [11], B peakuumn duwwepa —
Tponwa (cuHTe3 yrnesogoponoB M3 CO mn H,0)
[12, 13] B peakuun pasnoxeHus nepokcnaa BOOO-
poda, Ans MNOMyYeHUs YrnepodHbIX HaHOTPYOOK
[14] v pp. BaxHbIM CBOMCTBOM CUCTEM Ha OCHOBE
OKCMAOB anioMWHUS K XKeresa W WX rugpa-
TMPOBaHHbIX POPM ABMSAETCA UX COPOLIMOHHAs ak-
TUBHOCTb. Tak, aBTopbl [15] € ucnonb3oBaHWEM
30Mb-renb U rMapoTepMarnbHOro MeToga Mnosy4unm
copbeHTbl coctaBoB ZrO,-xH,0O, Fe,03-AlL05;-xH,O
n Fe,03-2AL03xH,O 1M M3yumnu BRusgHWE pasnuy-
HbIX (paKTOPOB Ha KMHETMKY copbuumn docdat-

noHos. B pabote [16] rmapoTepmManbHbIM CROCO-
6oM Obin NonyyYyeH OKCUAHbLIA KOMMO3WUT C MOMsp-
HbIM cooTHoweHnem Al:Fe (1:1). ABTopbl JaHHOM
paboTbl mccrenoBany COpOLUI0O KOHIO KpacHOro
Kak HeoBOXOKEHHBIMKU 0Opasuammn, Tak U 0DOXOKEH-
HeiMM Mpu 500 u 1000°C. BbiNo nokasaHo, 4TO
y- hasa, nonyyeHHasa npu 500°C, sBnseTca 04YeHb
xopowum aacopbeHtom u ygandet 100% KOHro
KpacHOro 13 pacTtsopa.

CoeguHennsa Cr(VI) asngaTca onacHbIMU Ans
XU3HU Jaxe MpU HU3KUX KOHLUEHTpauusx Bcnea-
CTBME CNOCOBHOCTM NPOHMKaTL Yepe3 MeMBpaHy 1
pearpoBaTb C BHYTPUKIIETOYHBIM MaTepuanom
[17]. Kpome Toro, Cr(VI) obnagaeT BbipaXKeHHbIM
KaHLepOoreHHbIM 3EKTOM, MOXET Bbl3BaTb KOX-
HyIO annepruo, pecnupatopHble 3aboneBaHus, re-
MOIMM3, OCTPYI0 MOYEYHYIO HEeJOCTaTOYHOCTb, OC-
nabneHve UMMYHHOW CUCTEMbl, U3MEHEHME TeHe-
TUYeCKoro maTtepuana, pak n ¢ubpos nerkmx [18,
19].MimeeTtcs pap paboT, NOCBALLEHHbIX copbuun
Cr(Vl) Ha noBepXHOCTU OKCUrMOPOKCUAOB ariko-
MUHMA U xenesa [18, 20, 21]. TeM He MeHee,
BCTpPeYaeTCcsd OrpaHMYEeHHOe 4ncno paboT no rma-
pOTEPMArnibHOMY CUHTE3Y W U3Yy4EeHMIO CBOWCTB
CMELLaHHbIX OKCWAOB anoMuHWA u xenesa. [pu-
YyeM B OCHOBHOM wuccrneayTca yHKUUOHAIbHbIE
XapakTepucTuK/ MpOAYKTOB CMHTe3a, a U3yyeHue
Mopcponornm onyckaeTcs.

B paHHoOn paboTe onpeneneHo BAUsIHWE COOT-
HowweHust [A**]:[Fe*] u pobaskm Gpomuaa rekca-
deunntpumeTunammonusa (FOTMA) Ha dasoBbIn
COCTaB, TEKCTYpPHble XapaKTepucTuku, mopdorno-
o 1 Tepmudeckne addekTbl, a Takke COpOLIMOH-
Hble CBOWCTBa NPOAYKTOB MMAPOTEPMAarbHOIO CUH-
Tesa ONns u3BneyeHns BpeaHbliX COeANHEHW.

JKcnepuMeHTanbHas YacTb

[ns nonyyeHus maTepuanoB Ha OCHOBE OKCUAOB
antoMUHKA U XXenesa roToBUNn ABe cepum BOAHbIX
pacTBOPOB XMOPWAOB arntoOMUHUSA 1 Xenesa C pas-
TNINYHBIM COOTHOLLIEHNEM [AI3+]:[Fe3+] B COOTBETCTBUU
¢ Tabn. 1. KoHueHTpauuss MOHOB METanmoB B pac-
TBOpax cocrtaensana 0.13-0.20 Monb/,u.M3. Bo Bcex
MONyY€EHHbIX pacTBOpax pacTBOPSNN CTEXUOMET-
punyeckoe konunyectBo kapbammga CO(NH,),, a B
pacTBopax 13 cepun B OOMONMHWTENBbHO pacTBops-
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mm TOTMA (6pomupg rekcageuunTpuMmeTunaMmmo-
Husl) B cooTHoweHun [FOTMAL[AP, Fe*] = 1:6.
3HavyeHve pH nony4eHHbIX pacTBOPOB COCTaBMSANO
2.3-3.4.

MMonyyeHHble pacTBOPbI NOMeLLany B CTanbHble
aBTOKNaBbl C MMATUHOBLIMU TUMMAMU. ABTOKNaBbI
Bblaepxusanu npu Temnepatype 160°C B mydens-
HOW neun B TedeHue 24 4. [No oKoH4YaHUK cvHTEe3a
TBepAble MPOAYKTbl OTAENsNM OT pacTBopa LieH-
TpudpyrnpoBaHmem (ueHtpudyra 3kpoc 13-6910,
3000 06./MyH., 30 MWH.), NPOMbIBaNy AUCTUNNNPO-
BaHHOW BOAOW M cywmnu npu Temnepatype 50°C B
cywunbHoM wkadgy WC-0,25-45. O6xur obpasuos
npoBoAMNN B MydenbHOM neyun npu temneparype
700°C B TeyeHMe 1 4 CO CKOpPOCTbIO HarpeBsa
2°C/MuH.

Onsa nceneposanus knuHetukm copbuum Cr(VI) k
0.02 r apcopbeHta npunueanu 10 mn pacteBopa
K,Cr,O; ¢ maccoBon koHueHTpauuen Cr(VI) 5
Mr/am® ¥ MepemeluMBan Mony4YeHHYI CYCrEeH3uo
npu KOMHaTHOW TemnepaType Ha MarHUTHOW Me-
wanke 5-60 MuH. [Jns nocTpoeHusa usotepmbl ag-
copbuun k 0.02 r agcopbeHTa npunmeanu 10 mn
pactBopa K,Cr,O; C MaccoBOM KOHLEHTpaunen
Cr(VI) ot 2.5 go 15.0 Mr/n n nepemewwmnBanu B Te-
yeHve 20 muH. 3HaveHne pH cTaHaapTHbIX pac-
TBOPOB cocTaBnsaAno 6.5-6.9. lNocne npoBeaeHus
3KCNEPUMEHTOB  CYCNEH3MI0  OT(MNbLTPOBbLIBANU
yepes LwwnpuueBble MeMOpaHHble TedroHOBbIE
GunbTpbl ¢ pasmepom nop 0.2 mMkM. KoHueHTpa-
unto Cr(VI) B dunbtpate onpenensann oTtomeT-
puyeckum MeTogom ¢ 1,5-gndenHunnkapbasvgom
[22]. [inst MackupoBku noHoB Fe**, MeLuatoLmx go-
TOMETPUYECKOMY OnpedeneHuio, UCrnonb3oBanm
NaF, koTopbI CcBA3bIBaET Fe* B BecLBeTHbIN YyC-
TON4MBbLIN KOMNNeKe [FeF,].

PeHTreHoda3oBbli aHann3 o6pasLoB BbINOM-
HANW Ha peHTreHoBckom audppaktomeTtpe APOH-
3M ¢ nanyyennem Co Ka (A = 0.178892 HM) B UH-
TepBane yrnoB oTpaxeHusa 20=10-90°. NgoeHTu-
dukaumio NMKOB Ha Audpakrtorpamme u pacudet
napamMeTpoB 3fIEMEHTAPHON AYENKM NPOBOANNN C
NOMOLLLIO NporpaMmHoro komnnekca PDWin 4.0.
Onsa onpeneneHus mopconorum n pasmepoB CUH-
TE3MPOBAHHbLIX YacTUL, MNPOBOAUMN 3NEKTPOHHO-
MMUKPOCKOMWUYECKNE WCCEeLOBaHUs C MCMOMb30-
BaHWEM CKaHMPYOLLEro 3MeKTPOHHOro MUKPOCKO-
na VEGA3 TESCAN u npocsedmnBatoLLero afek-
TPOHHOro mukpockona Philips EM-420 npwu ycko-
pstowemM HanpskeHun 100 kB. NMpocseyvnBatoLas
3NEeKTPOHHasA MMKPOCKOMMSA BbICOKOro paspeLue-
HWSi CUMHTE3MpPOBaHHbIX 00pasLoB npoxoauna Ha

3NeKTPOHHOM MuKpockone JEOL-2100F npu ycko-
pstowem HanpsbkeHnn 200 kB (anvHa BonHbl 0.025
A). Tepmuyeckuin aHanms 06pasLoB BLINOMHSANM Ha
ondpepeHumanbHO-CKaHMpYyOLWEM  KaropumeTpe
NETZSCH STA 429 CD. Harpes npoussoguncs B
nHTepBane ot 40 o 1200°C co ckopocTbio 20°/MUH.
MpoayKTbl pasnoXeHWsl aHanu3MpoBanuMcb B KBaa-
pynoneHom Macc-criektpomerpe NETZSCH QMS
403 C, coegUHEHHOM C MPOCTPaHCTBOM Meyun Ha-
rpeBaeMbiM KanunmnspHbIM KaHaroM. YOerbHyo
NMOBEPXHOCTb U pa3mMep Nop NPOAYKTOB rmagpoTep-
MarbHOro CuHTEe3a onpegensny MeTOAOM HU3-
KoTeMmnepaTypHON hnanyeckon copdumm asoTta Ha
npnbope Quantachrome Nova. KoHueHTpauuio
noHos Cr(VIl) B pactBopax onpegensnu npu no-
Mowm cnektpogoTomeTpa Shimadzu UV-1700
npu gnnHe BonHbl 540 HM € ncnonb3oBaHnem 1,5-
andpenunkapbasnga [22]. 3HayeHue SneKTPOoKu-
HeTMYecKoro noTeHuuana B CycneHs3nsax onpeae-
nanun Ha npubope Malvern Zetasizer Nano ZS.

Pe3ynbTaTthl M 06CyxaeHue

PeHTreHoBckne gudpakTorpaMmmbl  MOPOLLIKOB,
MONyYEHHbIX rMAapoTepMarnbHbIM MeTogom 6e3 go-
6askun 'ATMA, npuBegeHs! Ha puc. 1, A. B pesynb-
Tate rugportepmansHon obpaboTku pactsopa AlCl;
B npucyTcTBum kapbamuaa (obpasey Al) obpasyert-
ca gasa Gemuta (y-AIOOH, JCPDS Ne 21-1307),
pedhrekcbl KOTOPOW MPOSIBNSAIOTCA BNOTh 4O 3KBUW-
MonsipHoro cooTHolueHust [AR]:[Fe*] B ucxoaHom
pactBope. Pasmep obnacTei KorepeHTHOro pacces-
Hua (OKP), onpeaeneHHbii o ypaBHeHuto Lleppe-
pa (D=0.90A/Bcos6, rae A — AnuHa BOMHbI peHTre-
HOBCKOIO M3ny4yeHusi, 8 — WwupuHa gndpakLMoHHOro
MakcMMyMa Ha nonysbicoTe), cocTaBngaeT 10.6 HMm.

Mpn rmgpotepmanbHon o6paboTke pacTBopa
xnopuga xenesa (A5) obpasyeTcd eQUHCTBEHHas
dasza — rematut (a-Fe,O;, JCPDS Ne 13-534), ko-
TOPbLIN ABNSETCA TakKe OCHOBHOWM (ha3on B obpas-
uax A3 n A4. CTout OTMETUTb, YTO BO BCeEX 0Opas-
Lax, MOMyYeHHbIX C UCMOMb30BaHNEM CMELLAHHbIX
pacTBOPOB, UMEIKTCA a3bl OKCUTMOPOKCUOOB Xe-
nesa — akaraneuta (B-FeOOH, JCPDS 13-157) u
retuta (a-FeOOH, JCPDS Ne 29-713), koTopble
ABMNAOTCA MPOMEXYTOYHBIMU MPU KpUcTanmsaumm
remaTtuta [23]. Takum obpasom, NpUCYTCTBUE WO-
HoB AI** nogaBnsaeT Kpuctannusauno a-Fe,0s. [o-
6aBneHue MNAB B UCxOaHbIE pacTBOPbLI HE NPMBENO
K M3MeHeHMI0 pa3oBOro coctaBa MPOOYKTOB CUH-
Tesa.

B cnyyae HeobOMXOKkeHHBIX 0OpasuoB, copep-
Xawmx ¢asy a-Fe,Os, napameTpbl a U C anNemeH-
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TapHoOM s4erikn rematuTa coctasnstot 5.01 1 13.69
A, 4To 6nM3KO K NMTEpPaTYpHLIM AaHHLIM (a = 5.038
A, ¢ =13.772 A) [24]. C yBenuyeHnem cogepxaHus
A" B CXO[IHOM pacTBOpe NapaMeTpbl peLLeTKn He

nameHsitotcs. Takum oBpasom, B npouecce rvapo-
TepManbHOro CuHTe3a anloMUHUA He BXOAUT B
noApeLueTky rematuta.

Tabnuua 1
PacTtBopbl, ucnonb3yemsle Ans NnpoBefeHUs rmapoTepMarnbsHOro CUHTe3a
. LLUndopbl
Tvn McXxodHoi cMecK PP CooTHowweHue [AF']:[Fe*]
o6pasuoB
Al 1.0
A2 6:1
BogHble pactBopbl AICI;, FeCls, -
A3 1:1
CO(NH2),
A4 1:6
A5 0:1
B1 1:0
B2 6:1
BogHble pactBopbl AICI;, FeCls, B3 11
CO(NHy), FTATMA -
B4 1:6
B5 0:1
A B o a-Fe, 0, 06-ALO
273
. 0y-AlOOH ©a-Fe,0, ] * VALO, %a-ALO.
by o O e B-FeOOH ® g-FeOOH ] . * 278 %
] ] *
] . o :Wl
. u] 1 ] <]
-1 o % * o) * o o 0o x
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I o]
5 £ - o9 0 9 3
s 3 00 00 0
: : ] MR s S
T _ e° o ° o o §- % o ) 4
= " % 0 ° % o % 1 o
. o 4 7] o o o o oo
(=] _ 5
_ o ° o oo ° o % oy
,_,_“,_j ° ° s ] % Wop O%  © 01 N 00u% o
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26, rpag. 26, rpag.

Puc. 1. PeHTreHoBckue gudpakrorpaMmbl: (A) HeoboxokeHHbIX (1 — Al; 2 — A2; 3 - A3;4—-A4;5-A5)
(B) oboxokeHHbIX (1— B1(700 °C); 2 — B2(700 °C); 3 — B3(700 °C);
4 — A1(1200 °C); 5 — A2(1200 °C); 6 — A3(1200 °C)) npoayKToB.

Ha puc. 16 npuseaeHsl avdpaktorpaMmmbl 000X-
XeHHbIX go 700° u 1200°C npogykrtosB ruapo-
TepMarnbHOro cuHTesa, cogepxawmx y-AlIOOH. B
pesynbrate obxura obpasuos Al n B1 npn 700°C
obpasyeTcsa MNOpOLIOK, COAepXaliMn  TOJbKO
y-AlLO3z (JCPDS Ne 10-425), B TO BpeMs Kak npwu
obxure obpasuo A2 u B2 npu gaHHOM Temne-
patype obpa3syeTcsa AByxdasHbIi MPOAYKT, coaep-
xawmn a-Fe,03 n y-Al,Os. 3HayeHna napameTpoB

3NeMeHTapHON s4enkn a-Fe,Oz Npyu 3TOM YMEHb-
watotes (a = 5.00 A, ¢ = 13.65 A) no cpasHeHuio ¢
HeoboXOKeHHbIMN obpasuamu. CpaBHeHWe nony-
LIMPWHBI AndpakumMoHHbIX NukoB (puc. 16, kpuBbie
2 n 3) cBugetenbcTByeT 06 ob6pa3oBaHMM MeHee
OKpuCTannm3oBaHHoro a-Fe,O; B pesynbTtate 00-
Xwura obpasuoB A2 1 B2 no cpaBHeHUo ¢ obpas-
uamm A3 n B3. Takum obpasom, dasa y-Al,O3 Bbl-
CTynaeT B ponu mMaTpuvubl, NPENsTCTBYIOLEN ar-
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fiomMepauun, pocTy M CheKaHuo OKcuaa xeresa.
O6paszeyl A3 nocne obxura npu 700°C npeacrae-
neH B OCHOBHOM pason a-Fe,O; u crnegamu
y-Al,O3. O6xur obpasuoB, coaepXxallumx coegnHe-
HuA xenesa, go 1200°C npuBoauT K KpucTannusa-
UMM oKcuaa antoMuHUSt B ero ctabunbHOW Moau-
dukauumn — a-Al,O3 (JCPDS Ne 13-534). Npu aTom
3HaYeHWs1 NapameTpoB peLleTkn Ansa dasbl a-Fe,0s
npoJomkatoT cHmkatbes (a = 4.98 A, ¢ = 13.58 A),
4YTO SBNSIETCA CrneacTBMEM M30MOPEHOro 3ame-
LeHns Gonee KpynHbIX MoHos Fe>* Ha Gonee men-
kue voHbl A* B pelueTke rematuta. Kpome Toro, ¢
yBENMYEHNEM COAEPXKaHWsA Xenesa 3HayeHus na-
paMeTpoB a M C B NoApeLleTke KopyHaa YBENu4m-
Batotca (A2(1200°C): a = 4.78 A, ¢ = 12.98 A;
A3(1200°C): a = 4.79 A, ¢ = 13.00 A), uto TaKxke
MOXeT OblTb CBSI3aHO C He3Ha4MTerbHbIM 3ame-
LweHvem noHoB AP Ha noHbl Fe**.

B 1O xe Bpemsi B pesynbtate obxwura o
1200°C obpasua Al, He coaepxaliero coeaunHe-
HWUIA >xenesa, OKCUA artoMUHWSA KpucTannusyeTcs
B MeTactabunbHon dase 6-Al,O; (JCPDS Ne 35-
121). Takum obpasom, yactmubl a-Fe,0O; B xene-
3ocopepxawux obpasuax nposiBnstoT cebs Kak
LeHTpbl kpucTannusauumn cassl a-Al,Oz BcneacT-
BME M30OMOpdU3Ma AaHHbIX CTPYKTyp. B pesynb-
TaTe obGpasoBaHue ¢asbl KOpyHAaA Mpoucxoaut

-1.50%
—~

-16.62%

npu 6onee HU3KMX TemnepaTtypax B NPUCYTCTBUM
oKcuaa xenesa.

Ha puc. 2 npvBegeHbl KpuBble TEMmoBOro no-
Toka n Tl gna obpasuoB Al — A3 B MHTepBare
HarpeBaHusa ot 40° go 1200°C.

Ons obpasua Al, He coaepxallero coeguHe-
HUWA >xenesa, YMeHbLUeHWe MacCbl MPOUCXOAMT B
Tpn cTyneHu. Ha nepeon CTyneHn B AvanasoHe
Temnepatyp 50-150°C npoucxoauT noTepsi Macchbl
1.50%, cooTBeTCTBYOLAA yaaneHuo aacopompo-
BaHHOW (PU3NYECKM CBS3AHHOW) BOAbI C MOBEPX-
HOCTU TBepabIx Yactuu. MNoteps maccel 16.62% Ha
BTOpOW cTyneHn (150-500°C) Heckonbko Gonblue
TeopeTU4eckon noTepu BOAblI ANA npouecca fAe-
rmapokcunupoBaHua 6emnta no peakuun y-AIOOH
— y-Al,O3 (15%) BCneacTeMe yaarneHus Mexcroe-
BOM BoApl [25]. N3BecTHO, YTO TemnepaTtypa ¢aso-
BOro nepexofa 3aBuCUT OT pasMmepa 4acTuu, U Ans
XOpOLLO OKpUCTannM3oBaHHoro 6emuta OHa CoO-
ctaBnsieT 550°C [26]. B Hawem cnydae 3a cyeT
mMarnoro pasmepa kpuctannutoB (10.6 HM) Temne-
patypa asoBOro nepexoga Hwxke CTaHOapTHOro
3HaveHusi. B nHTepeane ot 500° go 1200°C npo-
ncxoaut noteps ewe 2.90% macchl, KoTopas cBs-
3aHa C JanbHeunwumM yaaneHnem CTPYKTYpPHOW BO-
Obl, 4YTO MOATBEpXAAeTCa pesynbratamum Macc-
CMEKTPOMETPMYECKOro aHanu3a, M HesHauuTenb-
HbIM yrneTy4nBaHuem camoro obpasLia.
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Puc. 2. Kpusble TI" n TennoBoro notoka Ans obpasuos A1-A3.
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B npucyTtcTBMM coeguHEHUn xenesa YMeEHb-
LEeHNe Macchbl MPOUCXOAUT B YeTbIpe CTyMneHu, a
Ha KpPMBbIX TEMSIOBOrO MOTOKA MPOSBAAKTCH O0-
NoMHMTENbHO [ABa cnabblX 3JHOOTEPMMYECKMX
acpbdekta B AmanasoHe Temnepatyp 150-350°C,
COOTBETCTBYIOLLNE PA3MOXKEHUIO OKCUMMAPOKCU-
[OoB Xenesa u kpuctannusauuun a-Fe,O;. C yBe-
nnyeHuemMm coaepxaHns okcuaa >xenesa B obpas-
ue Kakoro-nmbo cCMmelleHus SHOO0TEePMMYECKOro
MaKCcMMyma pasnoxeHus 6emnta He NPoNCXoauT.

Ha kpuBori TennoBoro noTtoka obOpasua A2
MOXHO HabntogaTb NosiBrieHne cnaboro sk3oTep-
MmMyeckoro adpdpekta B WHTepBane TemnepaTyp
1000-1100°C, kOTOpbIA MOXHO OTHECTU K paso-
Bomy nepexony 6-Al,0; — a-Al,O3, 4TO NoaTBep-
XOaetca pesynbTatamMy peHTreHOa3oBOro aHa-
nn3a. BcneacTteme He3HaYUTENbHOMO COAePKaHus
y-AlIOOH B o06pa3ue A3 Ha COOTBETCTBYHOLLEN
KpVMBOW TEMMOBOro MOTOKa 3K30TEPMUYECKUn ad-
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ekt obpa3oBaHua KOpyHOA NPaKTUYECKUM He Ha-
ontopaetcs.

Macc-cnekTpomeTpuyeckmii aHanms npoayKToB
pasnoXeHnst B NpoLecce KarnopumeTpu4ecknx nc-
CrnefoBaHUI nokasasn, YTO OCHOBHbLIM BblAEnNsito-
LUMMCSI NPOAYKTOM SIBMsieTCA BOA4A, @ MaKCUMyM
WMOHHOrO TOKa COOTBETCTBYET MaKCMMyMy 3HAO-
TepMmudeckoro addekta pasnoxeHus OGemuTta.
Kpome TOro, Boga npoformkaeT BbIAENSITLCS U
npu TemnepaTtypax Bbiwe 500 °C, 4To 0ObsACHSET
YMEHbLUEHNE MacChbl NMpU AaHHbIX TemnepaTypax.
MomMumMo BoAbl, B OTXOOAWMX ras3ax MpUCyT-
CTBOBanM aMMuak W YIneKkucrnbln ra3, obpasyto-
lmecs B pesynbTaTe pasfoXeHUst KOMMNOHEHTOB
CVHTEe3a, OHaKO X A0Ms OYeHb Mana.

Ha puc. 3 A, b npuBeaeHbl n3oTepmbl copbumm
asoTa 1 KpuBble pacnpegeneHus nop no pasmepy
ana obpasuos, nonyyeHHblx ¢ gobaBrneHuem wu
6e3 pobasneHns (N TMA B ncxogHbli pacTsop.
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Puc. 3. M3oTepmMbl copOumm 1 Xoa KpUBbIX
pacnpefeneHuns nop no pasmepam rno BeTBu fe-
copbunn ans obpasLos:

A — nonyuyeHHbIx 6e3 gobasneHua FIOTMA,

B — nony4yeHHbIx ¢ gobaeneHnem IOTMA,

B — o60xokeHHbIX npu 700°C.
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N3oTepmbl Bcex obpasLoB oTHocaTcs K IV Tu-
ny, XapakTepHOMy AN Me30nopucTbiX Temn. Xof
neTnu rnucrepeanca MOXHO OTHeCTM K Tuny H3,
COOTBETCTBYIOLEMY Matepuanam, COCTOALNM 13
arperaToB nnacTUHYaTbiX YacTul, oOpasyroLmx
wenesngHble nopbl [27]. Bce obpasubl (3a wc-
KrntoyeHvem B2) nmetoT manbie Me3onopbl C Y3KMM
pacnpefeneHnem no pasmepy (C guamMeTpom
okono 3.5-4.5 HwM), a obpasubl A2 n B2 — 6onb-
o o6bem mesonop ¢ guaMmeTpom 5-20 Hm.

N3 tabn. 2 BUAHO, YTO MakcumanbHoOe 3Haye-
Hue obLiero o6bema u cpegHero guameTpa nop, a
TakKe ygernbHOM NOBEPXHOCTU COOTBETCTBYET 06-
pasuam, MOMyYeHHbIM rmgpoTepmanbHon ob6pa-
GOTKOWM pacTBOPOB C cooTHoLeHeM [APF ] [Fe*"] =
6:1 u coctosiwyum n3 y-AlOOH n B-FeOOH (A2 n
B2). Takum ob6bpasom, npu yMEHbLUEHUN COOT-
HoweHus [AI**]:[Fe*] B ucxoaHoM pacTBope BHa-
yare NpPOVCXOAUT HEKOTOPOE yBenuYeHue yaenb-
HOM MOBEPXHOCTW MPOOYKTOB CUHTE3a, 3aTem
CHWXeHMe. YaenbHas NoBepxHOCTb obpasuoB A5
1 B5 He npeBbiwaeT 2 M7/r.

B pesynbrate obxura obpasuyo B1-B3 npwu
700°C npoucxoguT 3HauyuTenbHOe YyBenun4yeHue
yOEenbHOW NOBEPXHOCTU. TeM He MeHee, C yBenu-
YeHMeM [OOnM COoeauHEeHun xenesa B obpasue
yaenbHasi MOBEPXHOCTb YMeHblUaeTcs Bcheg-
CTBME pasnunyHon nnoTHoctn y-AlL,O3 n a-Fe,0s.

Takke npoucxoguT yBenuMyeHue cpegHero Awa-
MeTpa nop BCNeAcTBUME YMeHblleHus obbema
MUKPOMOP 1 Marnbix Me3onop. YBenmyeHne obbe-
Ma MUKpOMOpP MPOVCXOAWT BCNeacTBME yganeHus
CTpykTypHOM BOoAbl M3 AIOOH, B pesynbTaTte 4ero
obpasyloTcs MUKpOTpeLuHbl (Mukponopsl). Tun
neTenb rmcrepesnca nocne obxura He M3MeHseT-
csa (puc. 3B), 4To cBMAETENLCTBYET O COXPaHEHUU
dopmbl Me3onop.

Ha puc. 4 npuBegeHsl MukpogoTorpadum
C3M obpasuoB, nony4yeHHbIx 6€3 Ncnonb3oBaHuUs
MAB (cepus A). B peaynbTate rugpotepmMarnbHOn
obpaboTkm pacteopa AlCl; B npucyTCcTBUN MOYe-
BMHbI 00pasytoTcs 4vactuubl Y-AIOOH B dopme
BbITSIHYTbIX MYy4YKOB ANMHON 4O TPEX MUKPOMETPOB
(puc. 4 a, b). MukpodoTtorpadum MNM3IM (puc. 5a)
nokasanu, 4YTo AaHHblIn MaTepuan npeacrasreH B
BWAE arperaTtoB, COCTOSALIMX M3 MMAAcTUH TOMLWK-
How okono 30-50 HM. KapTuHa 3aneKkTpoHHOW Au-
dpakuun noaTBepKpaeT pesyrnbTaTbl PEHTreHo-
c¢hasosoro aHanusa.

Mo pesynbTatam nNpocBeYnBaloLLEN INEKTPOH-
HOW MMKPOCKOMMM BBICOKOrO paspelueHnst (puc.
5b), 3HauYeHne MEeXNNOCKOCTHOIO PaCCTOSIHUA CO-
craBnsieT okono 6 A, 4yto cootBeTcTBYET pac-
CTOSIHMIO MexAay naketamu (CrosiMu), coefuHEH-
HbIMW BOAOpPOAHbIMU cBA3siMM (MnockocTb (020))
[28].

Tabnuua 2

TeKCTypHble XapakTepucTuKkM 06pasLoB

Obpasel Oo6wmn o631:eM CpegHuii anameTp nop | YpenbHas I'IOBeszHOCTb
nop (cm’/r) (HMm) (B3T) (m/r)
Al 0.122 10.29 47.521
A2 0.160 12.21 52.340
A3 0.066 8.79 30.149
A4 0.056 10.55 21.421
Bl 0.081 8.42 38.543
B2 0.189 16.00 47.259
B3 0.139 15.60 35.694
B4 0.039 15.74 9.848
B1(700°C) 0.207 5.00 165.188
B2(700°C) 0.177 6.26 113.041
B3(700°C) 0.117 6.85 68.454
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Puc. 5. MukpodoTtorpadum N3AM (a) n NI3IM Bricokoro paspeluenus (b) ans obpasua Al.

MexaHn3m 00pa3oBaHus TakuMx 4acTuy, npeg-
CTaBfeH Ha puc. 6 1 xXopoLo cornacyeTcs ¢ AaH-
HbIMM, onucaHHbIMK B paboTax [1, 3, 4, 29]. Tak, npu
HarpeBaHuu J0 TemnepaTypsbl Bbiwe 90°C npoucxo-
OuT peskoe yBernuyeHve pH B pesynbTarte rmgponu-
3a kapbamuaa ¢ obpasoBaHMEM aMMUaKa U yrieku-
croro rasa. B pesynbTaTte nepechbiweHns n bbicTpo-
ro 3apogbleobpa3oBaHns OPMMPYIOTCA OOHO-
poAHble No pa3mepy konnouaHble YacTubl Al(OH)3,
KoTopble cobupatotcs B kpuctann y-AlIOOH, co-

CTOSILLMIA M3 CrOEB, CBA3AHHbIX NMOCPEACTBOM BO-
OOPOAHbIX CBSA3EN. VI3BECTHO Takxke, YTO Hanuuyne
XJIOpWA, MOHOB B pacTBOpe NpYMBOAUT MpenmyLle-
CTBEHHO K aHW3OTPOMHOMY POCTY HaHOKpucTar-
NIOB B HanpaefeHUn C HaMMeHblUen 3Heprven, B
pesynbTate 4ero npoucxogut obpasoBaHue B OC-
HOBHOM NfacTuH4yaTbiX YacTtuy [4]. Janee B pe-
3ynbTate MpoLEecCOoB Mepekpuctannmsaumm wu
OcTBanbOoOBCKOro co3peBaHusi obpasyloTca Cpo-
CTKW NNAacTUH B hOpMeE My4KOB.



90

NHcTuTyT Xummnmn Komm HL, YpO PAH
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Puc. 6. Cxema copmmpoBaHus yacTtuy y-AlIOOH B hopme «nyuKkoB».

Ha mukpodgoTtorpadum obpasua A2 (puc. 4c)
BMOHbI YacTuubl ABYX cCOpTOB. Bo-nepsbix, ume-
I0TCA TeMHble My4kW, COOTBEeTCTBYylLWME pase
y-AlIOOH, koTopble, B oTnnyue ot Al, no cgopme
MeHee BbITAHYTbl. Bo-BTOpbIX, MPUCYTCTBYOT
CBeTnble arrnomeparbl, KOTOpble pacnpeneneHbl
no obpasuy u cooTBeTCTBYIOT (pase [-FeOOH.
O6pasel, A3 (puc. 4d) BBMOY CBOEWN HEOOHO-
dasHOCTU Takke NpeAcTaBneH vacTuuamm pas-
nnyHon mopdonormn. OcHOBHOWM has3on 34ecb
aBngetca a-Fe,O; (CBETMble yyacTKu), YacTuubl
KOTOPOro uMerT ¢opMy, OnM3Kylo K MnacTuH-
yaton. lMommmo aTOro, BCTpeYalTCa YacTulbl
y-AlIOOH B dopme MNy4ykoB M MErkue 4YacTuubl
aHusoTponHon opmel. Ha mukpodoTorpacum
obpasua A4 (puc. 4e) 04YeBMOHO MNPUCYTCTBUE
[OCTaTOYHO KPYMHbIX OrpaHeHHbIX YacTtuy, B dop-
Me poMBUYECKMX MPU3M, a TaKKe CTEPXKHEN U UX
CpoCTKOB B hopme 3Be3aouyek n nnotos [30]. Yac-
TMUbI B hOpMe poMBUYECKMX NPU3M MOXHO OTHE-
cTn k bonee kpuctannuyHon dase a-Fe,Os, Tak
KaKk MUMEHHO Takyld MOpPOSiorMi0 OHM MMEKT B
ofHodasHoMm obpasue A5 (puc. 4f). Torga crepx-
HU 1 3BE30YKN NpUHaAnexaT OKCUrMAPOKCUAHbIM
daszam — B-FeOOH n a-FeOOH. MimeHHO Takyto
dopmMy YacTuL, Yalle Bcero MMetoT AaHHble dhasbl
[23]. YacTuubl B hopme 3BE3g04EK U MIOTOB SiB-
NSI0TCHA pe3ynbTaToM CpacTaHUsA CTEPXKHEN.

B pesynbrate pgobasnenusa IOTMA k ucxon-
HbIM pacTBopaM C M36biTkoM uoHoB AP (Bl w
B2), a Takke k pactBopy FeCl; (B5) mopdonorus
npakTu4eckn He uameHsetca (puc. 7a-c, f). Tem
He MeHee, Ha MuKkpodoTorpadusx obpasuos B3 u
B4 (puc. 7d, e) nossBnsalTCs Uronb4yatble YacTuubl
¢ 6onbLlMM CcOOTHOLeHMeM anuHal/amnameTp. Kpo-
Me Toro, B obpasue B4 wumeloTcsa [OOCTAaTOYHO
KpynHble yacTuubl B dopme AUCKOB (NNacTuH),
KOTOpble TaKkke MOXHO OTHECTM K OCHOBHOW (base
obpasua — a-Fe,03 [23].

Takum obpasom, gobaeka AB, nsbupaTtenbHo
copbupysicb Ha onpeeneHHbIX rPaHsax pacTyLero
KpucTanna, 3amefnisieT ero pocTt B ornpeaesieHHoM
HanpaBneHun, B pe3ynbTate 4vero ob6pasyloTcs
nnacTuHYaTble UMM UrofibYaTble YacTulbl C BbICO-
KAM COOTHOLLeHWeM pAnuHa/guametp (puc. 8).
MpuueM Ha MopdonorMio 4Yactuy remaTtuta
FOTMA BrnivsieT B Gonbluel cTeneHn B MpUCYT-
cTBUM MoHoB Al**. OTMeueHo Takke, YTO NpU CUH-
Tese B npucytcteum [OTMA cpoclumeca YacTuubl
oKCUrMapokcuaHblx a3 xernesa He Habnwaa-
NNCb, YTO, BEPOATHO, SABNSETCS CNeACTBUEM TUA-
pocpobursaLmm NOBEPXHOCTN PacTyLLUNX YacCTuULL.

B pesynbTate obxura obpasuos A2 un B2 npu
700°C (puc. 9a) nx mopdchornorusa B LEenomMm coxpa-
HsieTCs, a pa3Mep YacTuL, NPaKTUYECKU HE U3Me-
HsaeTcsa. [pu obxure obpasuos, He copepKaLumx
coeamHeHun xenesa (Al, B1), go 1200°C obpa-
3yeTcsl meTtactabunbHasa dasa 6-Al,Os;, npu 3TOM
MOpPONorna YacTuy, ocTaeTcsa MpexHen, ogHako
3HaA4NTENbHO YMeEHbLUAeTcsl ux pasmep (puc. 9b).
TeM He MeHee, B NPUCYTCTBUM COELMHEHUN XKe-
nesa (obpasubl A2, B2) ucxogHas mopdonorus
npakTudeckn He coxpaHsieTcsl (puc. 9c), 4YTo siB-
nsieTcs CNeACcTBUMEM 3HAYUTENLHOrO CreKaHus U
obpasoBaHuna 6onee nnotHon dasbl a-Al,Os.

Ha puc. 10 npuBeaeHbl KpUBbIE KUHETUKN COPO-
uum Cr(VI) obpasuamm Al — A3 1 B2 (700°C). Ove-
BMOHO, YTO BO BCEX CIydasix paBHOBecue AOCTUra-
eTca yxe nocrne 5-20 MyH nepemelumBanud. MNpu
3TOM C YyBENMYEHWEM CodepxaHus xenesa B 00-
pasuax copbupyeTtcst MeHbLuee konudecTtso Cr(VI).

3HayeHne pH cucTembl 3HAYUTENBHO BNMSIET Ha
aacopbLMOHHYI0 eMKOCTb BCreACTBME BMUSHUS Ha
NMOBEPXHOCTHbIE CBOWCTBA copbeHTa. B Hawem cny-
Yae pH pactBopoB (6,5-6,9) Hwke, YeM 3HaYeHus
PHtH3 ANS OKCUAOB M OKCUIMOPOKCUMOOB artoMUHUS
n xenesa (pHmys (Y-AIOOH) = 8,6 [31], pHtus (B-
FeOOH) = 7,3 [32], pHtus (a-FeOOH) = 7-9 [33],
pHTH3 (Fe203) =7,5-8,8, pHTHS (Y-A|203) =85 [34]),
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MO3TOMY MOBEPXHOCTb BCEX YacTWL, Kak ODOMOKEH-
HbIX, TaK 1 HEOOOMOKEHHBIX 0Opa3LIOB 3apshkeHa Mno-
NOXMWTESBHO:

S-OH + H" < S-OH,".

Hannuyve nonoxuTtenbHOro 3apsja Ha nosepx-
HOCTU HacCcTuL Kaxaoro o6pa3u,a noarBepXxaaeTcA

pesynbTatamy anektpodopesa (tabn. 3). [pu
atom B npucytcteum Cr(VI) nponcxogut yMeHb-
lWeHWe A3eTa-noTeHumana vacTuy, a B cry4ae

000XKEeHHbIX 00pa3uoB — BMOTh A0 Nepe3apsig-
KM NOBEPXHOCTW.

Puc. 7. MukpodhoTtorpacdum COM obpasuos: (a, b) B1, (c) B2, (d) B3, (e) B4, (f) B5.

+A ¥

BogHeld pacteop
FeCl,-kapbamua

+ [OTMA

+AIF

H = i

a-Fe,0, a, B-FEOOH TATMA

ey

Y
N

iy
Py

ponbudeckne

pomMbwyacHne

pondndecHne

NEN3EMG

—
CTERHHA

x W

M3 ABS3IN0YKK nnoTe!

el

NNACTWHEI
MPA3MEI

-

WMONEHATRIR HRCTHLE

ponbrdeckie

NP3

Puc. 8. Cxema copmmpoBaHus yactuy, a-Fe,Oz n a-, f-FeOOH B ruagpoTepmarnbHbIX YCHOBUSAX.
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Puc. 9. MukpodoTorpacdpmm COM 000X KeHHbIX 06pa3LoB:
(a) B2 (700°C), (b) A1 (1200°C), (c) A2 (1200°C).
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Puc. 10. KuHeTtuka agcopbumm Cr(VI) Ha obpasuax A1-A3 n B2 (700°C).

Ta6nuua 3

PesynbTaTbl 3neKTpoopeTMiecknx namepeHnin o6pasuos B NpucyTcTeum u otcytctaum Cr (V1)

[3eTa noteHuman, mB
AncopbeHT OuctunnmpoBaHHas Boaa BogHbin pactBop K,Cr,O7(10 MI'/,D,MB)
Al 36.5+0.6 16.8+0.3
A2 35.840.5 18.2+0.5
A3 37.9+1.4 15.4+0.8
B1 (700°C) 43.1+1.4 -0.3+0.6
B2 (700°C) 39.0+0.6 -3.9+1.6
B3 (700°C) 26.5+0.4 2.2+0.8

Takum obpasom, B npouecce copbumm 3a cHeT
3NEeKTPOCTaTUYECKOro OTTankMBaHNs OOHOUMEHHO
3apsHKEHHBbIX YacTuL, obpasyeTcsl ycTonumBas cyc-
NneHsus, N YacTuubl copbeHTa paBHOMEPHO pac-
npegensitotca B obbeMe pactBopa. B 1o xe Bpe-

MSI  aHuoHHble dopMmbl, cogepxawme Cr (VI)
(Cr,0,%, CrO,*, HCrOy), copbupytoTcsi Ha nomo-
XUTENbHO 3apsPKEHHOW MOBEPXHOCTM 3a cyeT
3MNEKTPOCTAaTUYECKOrO NPUTSKEHMS:

S-OH," + HCrO4 < SHCrO, + H,0,
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B pesynbTaTe Yero v NpouCXoduT CHWXKEHWEe A3e-
Ta-noteHumana. CoyetaHue aTmMx ABYX (PaKTOpOB,
BEPOSATHO, M CMNOCOOCTBYIOT YCTAHOBMEHMWIO paB-
HOBECUS B [OCTATOYHO KOPOTKUA MPOMEXYTOK
BPEMEHMN.

Ha puc. 11 npuBeaeHbl u3oTepmbl copbumm
CUHTE3UPOBaHHbIX U 060%0KeHHbIX Npu 700°C 06-
pasLoB.

Kak MOXHO 3ameTuTb, B 06MnacTu HU3KMX paB-
HOBECHbIX KOHLeHTpauun (<1 Mr/,u.M3) NPONCXOANT
ObicTpoe yBenuyeHue copbumm Cr(VI) ¢ yBenuye-
HWEeM paBHOBECHOW KoHueHTpauuu. lpun ganb-
HenweM nOoBbILWEHUN PaBHOBECHOW KOHLEHTpa-
ummn poct copbuun Cr(VI) 3amegnsaeTcs, a npu uc-
nonb3oBaHWN B kadecTtBe copbeHTa obpasua A3
BbIXOAMT Ha nnaTo. Xog usotepm agcopbumm o6-
pasuoB Al n A2 nMmeeT OAMHAKOBLIN XapakTtep,
4yTO AIBNAETCHA pesynbTatom 6nmsoctn obpasuos
Mo cocTaBy M TEKCTYPHLIM XapakTepucTukam. Tem
He MeHee, N30TePMbl COpBLUN OBOXOKEHHBIX MpPU
TemnepaType 700°C obpasLoB 3HAUYUTENBHO pac-
xoasTcsa. Kpome TOro, o4eBMaHO BbICOKOE CpOA-
CcTBO agcopbarta k agcopbeHTy Anst 0060XOKEHHbIX
06pasLoB, Tak Kak NPy HU3KNX PaBHOBECHbLIX KOH-
LeHTpauusix MPoOUCXoAMUT NnepecevyeHne n3oTepm ¢
OCbl0 OpauHarT.

MonyyeHHble N30TEPMBI ObINN NpOaHaNM3nMpo-
BaHbl C MCNONb30BaHNEM Mogenen JleHrmiopa u
®penHgnuxa. JluHenHaa cdopma nsotepmbl JleHr-
Miopa MMeeT Bua;

B R e e
o 1 2 3 4 5 6

C, (mriom’)

roe Ce N e — PAaBHOBECHbIE KOHLIEHTpaL MM MOHOB
B xuakon [Mr/am®] n TBepaon [mr/r] dasax cooT-
BETCTBEHHO, (yn — €MKOCTb MOHOCMNOS (Makcu-
ManbHas copbumoOHHas eMKOCTb, COOTBETCTBYHO-
Wwas MOofIHOMY 3arofiHeHW0  MOoHocros)  [mr/r],
KL — koacbduumeHt agcopbumm, 3aBuCALLMA OT
3Hepruu agcopbumn n TemnepaTypbl [,EI,Ms/MF].

JlnHentHas dopma unsoTepmbl  dDperHanMxa
nveeTt BUA:

1
Inq, = InKp + HlnCe

roe Ke m n — KoHcTaHTbl Ppenngnmxa. 3HadeHus
dm, KL, Ke 1 n, a Takke KoppensumoHHble KO-
d1uUMeHTbI NpuBEeaAEHbI B Tabn. 4.

Mcxoga n3 3HavyeHuin KoppensiuMOHHbBIX KO3d-
(PMUMEHTOB, O4YE€BUAHO, 4TO Mogenb JleHrmiopa
ny4ylie OnucbiBaeT BCE MOJTYYEHHbIE U30TEPMbI,
yem mogenb PpenHgnuxa. 3HadeHus npepenb-
How agcopbunn g, ana obpasuyos A1-A3 xopoLLo
KOpPEenupyoT CO 3HaAYEHUAMU yaerbHOW NoBepX-
HOCTW, OnpeaeneHHbIMM MEeTOA0M HU3KOTEMMeEpa-
TypHoW dmnsnyeckon copbuum asota (cm. Tabn. 2).

Tak, 3Ha4yeHne CopOLUMOHHOM EeMKOCTU (, AN
obpasua A2 MakCMManbHO W HECKONbKO GornbLue,
yem ans Al. B otnnume ot obpasuoB Al n A2,
OCHOBHbIM KOMMOHEHTOM oOpasua A3 sBnsieTcd
remaTut a-Fe,O3, BCNeacTBue Yero xapakrep u3o-
TepMbl copbuUN N3MEHsIeTCs, a 3HavyeHue (y, 3a-
METHO yMeHbLUaeTcs.
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Puc. 11. 3otepmbl agcopbuum Cr (V1) Ha obpasuax A1-A3 n B1 (700°C) — B3 (700°C).
JInHum cooTBeTCTBYIOT MoZenu JleHrmiopa.
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KoHCTaHTbl 1 KOppenaunoHHble KO3 PULNEHTHI,

paccuuTaHHble Ans Moaenen agcopbuum JleHrmiopa n OpenHgnmxa

Tabnuua 4

Mogensb JleHrmiopa Mogenb ®penHanmxa
AncopbeHT Om (MI/T) K. (am°/mr) R” Ke (Mr/r(am/mr)™™) n R®
Al 2.087 4,792 0.989 1.7229 14.286 | 0.702
A2 2.198 4,550 0.993 1.6553 8.4746 | 0.933
A3 1.647 7.588 0.999 1.3337 7.4624 | 0.820
B1 (700°C) 3.086 1.620 0.988 2.1447 7.2464 | 0.873
B2 (700°C) 3.831 2.373 0.985 2.8864 9.6154 | 0.931
B3 (700°C) 2.222 5.422 0.997 1.8276 12.345 | 0.920

Onsa oboxokeHHbIX 06pasLoB 3HaYeHUs (y, OKa-
3anunch BbIlWE, YeM AN1si HEOBOXOKEHHBIX, YTO CBSI-
3aHO CO 3HA4YMTENbHLIM YBENIUYEHNEM YOENBHOW
nosepxHoctTu obpasuoB. TeM He MeHee, HECMOT-
psS Ha yMeHblLUeHUEe YOEenbHOW MOBEPXHOCTU 0O6-
pasuoB npu nepexopge oT obpasua Bl (700°C),
npeacTtaeneHHoro ¢ason y-Al,Os, k B2 (700°C),
npeacrtaenawwero cobon cmecb Yy-AlLO; U
a-Fe,0;, nponcxoguT yBenuueHme copOUUOHHOM
€MKOCTU, nNpu 3ToM Ans obpasuya B3 (700°C), co-
CTOSILLEro MpakTMyeckn Tonbko un3 a-Fe,Os, 3Ha-
YeHne (, 3HaYMTENbHO HxKe. NogobHbIN addekT
ObIn 3admkcnpoBaH paHee B paboTe [35] B OTHO-
lweHmn copbuumn unoHoe H,PO,  Komnosuumen
Fe,03/Al,0;. ABTOpamu ObINO nokasaHo, 4YTO B
OTNn4YMe OT YUCTbIX 0OpasLoB, KOMMO3ULMK NPO-
ABNAT Ny4LY0 COPOLUUOHHYHO CMOCOBHOCTL, Be-
POSiITHO, BCNEACTBUE CTPYKTYPHbIX HaMNpPsPKEHWUN,
BO3HMKAKOLWMX B pe3ynbTarte BHEeOpPEHUS WOHOB
A|3+ B Fe,0s.

Ctout OTMEeTUTb, YTO 3Ha4YeHue npenenbHoOu
agcopbunn Q,,, onNpeaenieHHon C WCMNONb30BaHu-
eM ypaBHeHus1 JleHrmiopa pgnsi Mosfly4YeHHoOro B
naHHon paborte Gemuta y-AIOOH, npesocxoguT
3HauveHue agcopbuun ana y-AlIOOH, nonyyeHHOro
3onb-renb Metogom B pabote [20] (g, = 0.28 wmr/r,
Seat = 224 M?/r, 06LWMit 06bem nop — 0.1527 cm’/r).
370 cBA3aHO ¢ HONbLINMM KONMMYECTBOM MMUKPOMOP
B 305b-reflb 6emute, HEOOCTYMHbIX ANs XpomaT-
noHoB. Kpome Toro, y-Al,O3, MOny4YeHHbIh B pe-
3ynbTaTe obxura obpasua Al, Takke nposBnsaeT
NOBbILLEHHYK COPOLMOHHYI0 EMKOCTb, Hanpuvep,
no cpaeHeHuto ¢ y-Al,Oz; npousBoacTBa Sigma—
Aldrich (qm = 0.645 Mr/r, Sgat = 156 M*/r) Npyn Helt-
TpanbHbIX pH [36].

BbiBOAbI
FmopoTepManbHbiM METOAOM C MCMOSb30Ba-
HMEM B KayecTBe npekypcopoB pacTopoB AlCl; n
FeCl; ¢ pas3nuuHbiM cooTHowweHvem [Al**]:[Fe*] B

npucyTcTBUM kapbammuga nonyyYeHbl KOMMO3ULU-
OHHble MOPOLLUKA Ha OCHOBE OKCUAOB W OKCUrna-
pOKCMAOB antoMUHUA U xenesa. [NokasaHo, 4TO
npucyTcTBUE MOHOB Al** B MCXOOHBIX CMeLLaHHbIX
pacTBopax npuMBOAUT K 0Bpa3oBaHMIO NPOMEXY-
TOYHbIX OKCUrMAPOKCUAHbIX ha3 — a- n B-FeOOH,
MUMEILNX aHM30TPOMNHY hopMy, B TO BpEMS Kak
Mpu MX OTCYTCTBUM ODOPa3ylTCH TONbKO OrpaHeH-
Hble pombuyeckme yactuubl a-Fe,0s. B pesynbTa-
Te rmgpoTepmarnbHO 00paboTKn pacTBOPOB, CO-
pepxalmx umoHbl AI¥*, obpasyeTcsi y-AlOOH,
npeactasnswowmn  cobort arnomeparbl NNAcTUH
TonwmHon 30-50 HM, ynakoBaHHbIX MO MIOCKOCTH
(020). Oobaska TOTMA Kk ucxodHbIM pacTBopam
npakTUyYeckn He BrnusieT Ha mopdorornto y-AIOOH,
OfHAKO nNPMBOAMT K YBENMYEHUIO coaepXaHus
uronb4aTbix YacTuy a- n B-FeOOH ¢ BbICOKUM CO-
OTHOLLUEeHNeM AnvHa/gnameTp u vacTtuy a-Fe,O; B
copme nnacTuH (B npucyTcTBUM noHoB AlY). B pe-
3ynbTaTte rmgpotepmanbHoin o6paboTkM pacTBOpPOB
¢ cootHolweHnnem [AlF]:[Fe*] = 6:1 obpasytotcs
MOPOLLIKK, B KOTOPbIX YacTuupl B-FeOOH goctaTtou-
HO paBHOMepHO pacnpegeneHbl cpean y-AlOOH,
npuyem yaernbHasi NOBEPXHOCTb Yy AaHHOro obpas-
La MakcumarnbHa.

CopbunoHHbIE 3KCMEPMMEHTbI Mokasanu, 4To
nsotepmbl copbuun Cr(VI) Bcex uccnegoBaHHbIX
00pasLoB XOpPOLIO OMNWCbIBAKOTCA YpaBHEHUEM
JleHrmiopa. lMonoXxuTenbHO 3apsikeHHasd noBepx-
HOCTb YacTuy o6pa3uoB B BOAHOM pacTBope Crno-
cobcTByeT 06pa3oBaHUI0 YCTOMYMBOW CYCMEH3UU
C paBHOMEpPHbIM pacnpefeneHnem yactuy B 00b-
eMe N OBbICTPOMY YCTaHOBMNEHWMIO COPBLIMOHHOMO
paBHoBecus. N3ameHeHue 3HayeHns copOLMOHHON
€MKOCTM XOpOLLUO corfnacyeTcss C W3MEHeHUEeM
yOENbHOW MOBEPXHOCTU uUccrefyeMblix Heobox-
XEeHHbIX obpa3suoB. O6GoxokeHHble npu  700°C
NPOAYKTbl Mokasanu Goree BbICOKYHD COpPOLMOH-
HYH0 €MKOCTb MO CPaBHEHWUIO C HEOBOXOKEHHBIMU.
O6pasey, coctaa y-Al,O3; — a-Fe,03 nveet 60rb-
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lee 3HayeHue (, N0 CPaBHEHUID C YUCTbIMU
y-AlLO; n a-Fe,0;, He3aBUCUMO OT M3MEHEHUS
yOenbHOM NOBEepPXHOCTU, onpeaeneHHoOn MeTo4oM
dusnyeckon copbumm asora.

Takum obpasom, rugpotepmarnbHas o6paboTka
coBMecTHbIX pactBopoB AlCl; n FeCl; B cOOTHO-
LEeHUN [AI3+]:[Fe3+] > 1 no3BonsAeT nosny4nTb Mpo-
OyKTbl C NOBbILUEHHON COPOLMOHHOMW EMKOCTbIO
npu ussnedeHun Cr(VI) n3 BoaHbLIX pacTBOPOB MO
CpPaBHEHUIO C MPOOYKTaMu, CUHTE3MPOBaHHBIMMW U3
pacTtBopa AICl; unvm coBMeCTHbIX pacTBOPOB C CO-
oTHoweHuem [AF][Fe*] < 1.
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OKUCIEHUE 10-CYNb®AHUITU3ONMUNHOKAMDEOJIA AUOKCUAOM XNOPA

NpebeHkunHa O.H., Jleauna O.M., Cygapwukos [1.B.
Jlabopamopusi XuMuu OKUC/IUMesibHbIX MPOUecco8

Jinanpyowimm HanpaBreHnemMm B COBPEMEHHOM
OpraHM4yeckoM CUHTe3e SBMSETCS MOUCK HOBbIX
PU3NONOTMYECKN aKTUBHbIX BELLECTB, B YaCTHO-
CTW NYTEM XUMUYECKON MogucmKaLmm NpupoaHbIX
coeanHeHun. B kavecTBe CTapTOBbIX WUCXOAHbIX
peareHTOB MCMONb3YyHT NPUPOAHbIE COEANHEHUSI
pasnuyYHbIX KNaccoB, CPeAn KOTOPbIX OCOBbIN WH-
Tepec NpeacTaBnsioT LWMPOKO pacnpoCTpaHeHHbIe
B Npupode TepneHouabl. N3BecTHO [1], 4yTO Tep-
neHbl OKasbiBaloT HaKTepuuMaHoe U aHTUMUKPOOD-
Hoe K npoTmBorpubkoBoe aAencreve, Gnarogaps
Yemy UCMOMb3YTCHA Kak aHTUCENTUKX, PYHIULK-
Obl M NpOTMBOBUPYCHblE cpeacTBa. BeeaeHue B
Monekyny TeprneHa atomoB S 1 O No3BONseT pac-
LWUMPUTb CMNEeKTp OGMONOrMyeckor akTUBHOCTU CO-
eOuHeHus, a Takke obrnacTen Mcnonb3oBaHUs Mo-
ny4YeHHbIX TepneHouaoB. [1poayKTbl OKMCNEHWS
TMOJIOB LUMPOKO WCMOSb3YHTCH B XUMUYECKOW U
dapmMaLeBTU4EeCKON NPOMBbILLNIEHHOCTU. Tak, TMos-
cynbguHaTtbl obragatoT aHTMOKCUOAHTHOW, Mpo-
TUBOBUPYCHOW U  OYHTMUMOHON aKTUBHOCTSMM,
CyNbGOKMUCNOTbHI U UX 3PUPbl YCUNMBAIKOT OENCT-
BME aHTMOMOTUMKOB, a CyNbUHNUMN- N CYNbOHUM-
Xnopuapl LLUMPOKO UCMOMb3YHTCS B OpraHM4Yeckom
CUHTE3e Kak NonynpoayKTbl U HaAxXo4AaT NpuUMeHe-
HWe B apmMaueBTUYECKOM MPOMBbILLSIEHHOCTMH,
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Hanpumep, Ans nonydeHust cynbcokamdokamHa,
MOMYCUHTETUYECKUX MNEHULMITIMHOB U Ledanoc-
nopuHos [2]. B pabotax [3, 4] uccnegosaHa npo-
TUBOrpMOKOBas akTMBHOCTb MOHO- M GuUUMKNNYe-
CKMX TEPMNEHOBLIX TMOMOB U CYNbUA0B, OOHAKO X
npakTu4eckoe NpMMeHeHNe OrpaHNYnBaeTCs BBUAY
BbICOKOM TOKCMYHOCTWU. BBeaeHwne cynbcorpynnsl B
CTPYKTYPYy COEOVHEHWNs MO3BONSET CHU3WUTb TOK-
CMYHOCTb M MOBBLICUTbL PACTBOPUMMOCTb B BOAE, YTO
ABMSETCH BaXKHbLIM MPUW NOMYyYEHUN NeKapCTBEHHbIX
CPeacTB.

B HacTosiwen paboTte npeanaraeTcsa cMHTE3 S-,
O-copepallnx TeprneHouaoB 4Yepe3 OKUCNEHUe
TeprneHoBbIX Tuonos. Cpean okucnuTenen onpe-
OEneHHbI UHTEepeC npeacTaBnseT LUOKCUA XMo-
pa (ClO,). Takme 0cobEHHOCTN CTPOEHUS MOSIEKY-
nbl ClO,, kKak HannymMe HecnapeHHOro 3MeKTpoHa U
OBYX PeaKUMOHHbIX LIEHTPOB (XF10p M KUCMOPOA),
npuaarT JaHHOMY peareHTy CBOWCTBA, OT/INYHbIE
OT Opyrux okucnutenen. B pabotax [5—7] nokasa-
HO, YTO Ha cocTaB NpoaykToB peakummn ClO, ¢ an-
KaH-, apun- u retepuntnonaMmm u gucynbugamm
OCHOBHOE BIUSIHME OKa3blBaeT CTPyKTypa cyo-
cTpaTta. B paHHow paboTe npeacTaBneHbl pesynb-
TaTbl okucnexnusi 10-cynbghaHunuaonuHokamde-
ona 1, nonyyeHHoro cornacHo pabote [8].

S OS

3 HO™" 79 HO™

45%

i-1:0.5, C6H14’ Hzo;
il - 1:0.5, CH20|2

jii - 1:2, CHyCly:
iv-1:2, Pyr, H,0O.

Cxema 1.
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Mpu B3aumopencTeum Tmona 1 ¢ ANOKCUAOM
xrnopa 6bInu nonyyeHsl aucynsdug 2, TMONCYynb-
doHat 3, cynbdoxnopua 4 u cynbgokucnota 5
(cxema 1). Bbino nccnegoBaHo BNusiHLE NpUpPOAbI
pacTBOpUTENS M MOMNbHOMO COOTHOLLEHUS pearu-
pYIOLLUX BELLECTB Ha COCTaB NPOAYKTOB peakLuu.
OkucneHve NpoBOaUNM B rekcaHe, AuxnopmeTaHe
W nupuavHe. YCTaHOBMEHO, YTO MPWU OKUCHEHUM
Tnona 1 CIlO, B cooTHoweHun 1:0,5 B BOOAHOM U
0e3BoOHOM rekcaHe obpasyeTcs CMeCb AUCYIIb-
duga 2 u TmoncynedoHata 3 (COOTHOLLEHUE Npo-
OYKTOB cocTaBnseT npubnusutensHo 1:1) npu non-
HOW KoHBepcumn Trona 1 (Bpems peakuum 0,5 4). MNpwn
okncrneHum B 06E3BOAHOM AuXJlopmeTaHe (CooT-
HoweHue Thomn:.okucnutens 1:0.5) obpasyetcs Tu-
oncynbgoHat 3 ¢ Bbixogom 39-48%. BbisiBneHo,
4YTO YBENUYEeHMe MOMbHOro COOTHOLLUEHUSA TUON :
ClO, go 1:2 B auxnopmeTaHe BedeT Kk obpasoBa-
HMO cynbgoxnopuga 4. OkucneHnem MCXOOHOro
TMoMNa BOAHbIM PacTBOPOM AMOKCUAA xfiopa B cpe-
Je nupuauHa nonydeHa kucnota 5 ¢ Bbixogom 96%
(Bpems peakumm — 2 4).

B pabote npoBegeH noabop 3dheKTUBHBLIX
OKVCIUTENbHBIX CUCTEM ONA MOSTyYeHUs AMn3onu-
HokamdpeonTuoncynbduHaTa.  TuoncynbguHaTbl
SABNATCA MNEepPCNeKkTUBHbIMU MNpeLleCTBEHHMKaMM
nekapCTBeHHbIX MNpenapaTtoB C aHTUHEBPOTUYe-
CKOW, aHTMacTMaTUYECKON 1 aHTUannepreHHon ak-
TUBHOCTbIO. TuoncyneguHaTt 6 nosyvyanu okucre-

S\S

[O] N
O

HMeMm guusonuHokamdeonaucynbduga 2 (cxema
2).

B kauectBe okucnutenen Hapsagy ¢ ClO, nc-
none3oBanuce mM-CPBA, TBHP, CHP wn H,0.,.
OxucrneHve NpoBoaNNOCHL NPy COOTHOLLEHWUM TUOM :
okucnutenb = 1:1, pactBoputens — xnopodopm,
Bpems peakumm — 0,5 4. Kak BMOHO 13 pesynbTa-
TOB, NPeAcTaBrneHHbIX B Tabn., BbIXOA4 TUOMCYMb-
duHaTa 6 npu okucneHun amcynbdpuga ClO, He
npesbiwaeT 10%, Tak Kak B YCIOBUSIX peakumnm OHU
Ccpasy OKMCISTCA A0 TuorncynbgoHaTa. 31O Bbl-
3BaHO, BEPOSTHO, U BbICOKOW peaKLMOHHOW Cro-
COBHOCTBIO, U HEBOMbLIMM pasMepoM MOJEKYIbI
ClO,, uto obnervaeT ee noaxod k atomy S. O BbI-
COKOWN peakumoHHon cnocobHocTn ClO,, no cpae-
HEHMIO C rMaponepokcMaamMu, CBUOETENbCTBYIOT
3HayeHnss KoHBepcun aucynbduaa. Tak, Makcu-
MarnbHas KOHBepcusi ancyrnbduaa npu oKMCneHum
6e3 katanusatopa HabnogaeTca B peakuum C
TBHP u coctaenseT nuwb 18%, B TO BpeMms Kak
npu okucrnenmn CIlO, koHBepcuss — 100%. [ns
YMEHBLLIEHNS CKOPOCTW OKUCIIEHMS Tuoncynbdu-
HaTa Temneparypy peakuuu cHkanu ao 0°C, npu
3TOM YBENWYEHUs] OTHOCUTENBHOIO COOEPXKaHMWS
TUoncynbrHaTa He Habnaanocb, a KOHBEpCUs
ancynecduaa noHusmnace co 100 go 20%. Wc-
nonb3oBaHWe KatanuTnyeckon cuctemsl bornbma c
ClO, ans yBenuyeHusi CenekTMBHOCTU B OTHOLLE-
HUM TuoncynbuHaTa Takke He NPUBENO K HYyX-
HbIM pe3ynbTaram.

S
HO“" HO™"
6
Cxema 2.
PesynbTatbl okucneHus Tnona 1
Okuncnutens KoHBepcus (2) t, °C Beixoa, % de, %
Clo, 100 20 7 5
Clo, 20 0 8 5
ClO,/VO(acac),/L 100 0 - -
m-CPBA 100 0 94 5
TBHP 18 20 9 0
TBHP/ VO(acac), 55 20 51 9
CHP 12 20 6 0
CHP/ VO(acac), 35 20 30 12
H,0, 0 20 - -
H,0,/ VO(acac),/L 26 20 23 28
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Haunbonbwuin Bbixo4 TuoncynbpuHata 6 Ha-
6nopaetca npu okucneHnn m-CPBA (Bbixoa co-
crtaenseT 94%). OgHako 3HavyeHue [uacTepeo-
MEPHOM YUCTOTbI He npeBbiwaeT 5%. Makcu-
mManbHoe de nonyyeHo npu okucrneHum H,O; ¢ ka-
TanuTnyeckon cuctemon bonbma (28%) npu He-
BbICOKOW KOHBepcumn aucynbduaa (26%).

CTpyKTypbl BNepBble CUHTE3NPOBAHHbLIX coeau-
HeHun 2—7 naeHTnduumposaHsl metogamn AMP n
MK cnekTpockonuu, macc-cnekTpoMeTpum n nog-
TBEPXKOEHbI AAHHBIMW 31EMEHTHOrO aHanmaa.

Takum ob6pasom, npu okucneHun Tmnomnos ClO,
nomny4eHbl HOBblE CepocoaepXalume TeprneHovapl:
aucynbduabl, TMONCYNbgOoHaThI, CyrnbdOXIopuabl,
CyNbGOKMUCNOTHl U MX 3hUpPbl — MNEePCNeKTUBHbIE
Buonornyeckn akTMBHble coeauHeHus. okadaHo
BNUsiIHWE NpMPOabl pacTBOPUTENS Ha HanpasreHne
peakuuin: OKUcneHve B BOOHOM MMPUOUHE NPUBO-
OUT K KONMM4eCcTBEHHOMY OGpa3oBaHuO Cynbgo-
KUCIMOThI, B ANXIOPMETAHE — K COOTBETCTBYHOLLMM
cynboxnopugam.

Paboma ebinonHeHa rpu noddepxke PODOU u
lMpasumenscmea Pecnybnuku Komu (npoekm
Ne 13-03-98807_p_cesep).
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NMPOTOHHASA MPOBOAMMOCTD Sc, In, Ga-AONMNPOBAHHbLIX TUTAHATOB BUCMYTA

CO CTPYKTYPOW TUMNA MUPOXIIOPA
KpacHoB A.l".

Jlabopamopusi kepamu4yecko2o MamepuasosedeHus

MpumeHeHne TBEPAOOKCUAHBLIX  TOMMMBHBIX
anemeHToB (TOT3), B KOTOPbLIX B Ka4eCTBE 3nek-
TponuTa UCMNONb3YKTCA KepaMuyeckue maTe-
pvanbl, cYATaeTCcs CneaylowmM LaroMm B Npous-
BOACTBE anekTpuyeckon aHeprun. OgHako Heob-
XxoamMmas BbicOkas pabouyasi Temnepartypa Tom-
NVBHBIX 3MEMEHTOB, MCMOMb3YIOLWNX B KayecTse
3ANEKTPoNnnTa KNCMOPOA-NOHHbIE NMPOBOOHUKK, Or-
paHuM4MBaeT WX LUMPOKOE pacnpoCcTpaHeHue u
CHUxaeT cpok cnyxbol TOTO B pesynbTate fe-
rpagauum maTtepuanoB siyeiku. Mcnonb3oBaHue
MaTepuana anektponurta, obnagaroLLero npoToH-
HOM MPOBOAMMOCTLIO NpWU  TemnepaTypax Ao
600°C, NO3BOMMUT CHM3WUTb pacxodbl B XOOe 3KC-
nnyatauumn n otkpoeT ansa TOT3S HoBble obracTtu
npumeHeHus [1].

CormacHo nuTepaTypHbIM OaHHbIM, COeAuHe-
HUSi CO CTPYKTYpOW Tuna nupoxrnopa obnagatoT
NPOTOHHOW NPOBOAMMOCTLIO MpU TeMnepaTypax
no ~500°C [2,3]. TutaHaT BUCMYTa CO CTPYKTYpOM
nupoxnopa 6narogapsi BO3MOXHOW BbICOKON CTe-
neHn AOedeKTHOCTM MO MOApeLueTke BUCMYTa U
kucnopoga O' [4] sBNAeTCs NepCcnekTUBHbIM CO-
eguHeHnemMm, obnagalrolyM MOHHOW MPOBOAMMO-
CTblo. Tepmmyeckass HecTabunbHOCTb OrpaHU4m-
BaeT ero LUMpPOKOe MPUMEHEHUE U MOofydeHue ¢
NOMOLLbIO TPAOULMOHHBIX peakumin TBepaodasHo-
ro cuHtesa [5]. [lonnpoBaHue nupoxnopa TuTaHa-
Ta BMCMyTa MO3BOJISIET MOBLICUTL €0 TepmocTa-
OMNBbHOCTL, a TakkKe BNUSIET Ha KpUCTannmMyeckoe
CTPOEHME W KaK CRefcTBMe CBOWCTBa MNosny4vae-
MbIX CoeanHeHnn [6,7].

Llenb paboTbl — nsydeHue pacnpegeneHus arto-
MOB Sc, In, Ga no KaTUOHHbLIM MO3NLNSAM CTPYKTYPbI
NMpoXnopa W BbISBMEHWE HanMuusi MPOTOHHOIO
TpaHcnopTta B obpasuax Bij¢M,Ti,O7.5 (M —Sc, In,
Ga).

CwuHTesunpoBaHHble TBepAodasHbIM crnocobom
ofHoasHble obpasLibl CO CTPYKTYPON NmMpoxnopa
Biy sM,Ti,O7.5 (rae 0.2 < x < 0.6 ana M — Sc, In;
0.2 < x < 0.4 pna M — Ga) npeccoBanu B Buae
Tabnetok TonwmHonm 1-2 mm, guameTtpom 12-13
MM 1 obXuranu Ans nony4YeHus NAoTHOW Kepamu-
kn. Topubl TabneTok NokpbiBanu cepebpsiHom nac-
TOW METOAOM BXWUraHusl. ONEeKTpUYECKNe CBOWCT-

Ba M3y4yeHbl ABYX30HOOBbLIM METOAOM, UCMOMb3Ys
MOCT nepemeHHoro Toka RLC MT-4090. Temne-
paTypHble 3aBucuMocTu emkoctu (C,) 1 TaHreHca
yrna guanektpudeckux notepb (D) CHATbI B WH-
Tepsane 200-750°C npu 4acToTax Hanaraemoro
nona w = 1-200 klu. TemnepaTtypy B nNeyn KoH-
TpONMpOBanun XpoMerb-anioMeneson Tepmona-
pon, NPUCOEANHEHHON K perynatopy-u3MepuTento
TemnepaTypbl TM703-10y. [lMokaszaHus npubopa
oCTaBanucb HEM3MeEHHbIMU NpU TepMocTaTUpoBa-
HUKM B TedeHue 10 MuH. N3yyeHne npoBoANMOCTU
BbINOMTHEHO B aTtMocdepe BMaXHOTO0 WU CYXOro
BO3gyxa. Ha ocHoBaHWM pes3ynbTaToB M3MeEpeHus
AMNEKTPUYECKMX XapaKTEPUCTUK MOCTPOEHbl TEM-
nepatypHble 3aBMCMMOCTU yAeNbHOW NPOBOAUMO-
CTU B KoopAuHaTtax Igo—f(103/T). Mo AaHHBLIM no-
POLLKOBOM AndpakLum pPeHTreHOBCKUX Nyven ons
pas3nu4YHbIX BapuaHTOB pacnpegeneHns aToMOB
gonaHTta (Sc, In) BbINONHEH MOMHONPOMUMBHLIN
aHanus peHTreHorpamm ¢ MCNosfb30BaHNEM nake-
Ta nporpamm FullProf [8]. MpoBeneHo onpepene-
HMEe MUKHOMETPUYECKOW MNOTHOCTU 06pasuoB U
CpaBHeHNe ee C peHTreHorpadunyeckon NMOTHO-
CTblO, PACCUYMTaAHHOM ONS Pas3fu4YHbIX BapuaHToB
pacnpegeneHvs atomoB Sc, In no nos3uuusim BUC-
myta (A) u TuTaHa (B) CTpykTypbl nupoxropa
AszO7.

IMonNHONPOMUIBHLIN aHanNM3 peHTreHorpaMmbl
coeauHeHus Bi;gSco4Ti,O; ocyllecTBneH AaAng
Tpex BapuvaHTOB pacnpenerneHns atoMoB AOnaH-
Ta: (1) — Bce aToMbl ckaHAMs HaxoaaTcsa B A-no-
3uumsax; (2) — aTtoMbl ckaHaUA pacnpefenstoTcs B
paBHbIX gonsx B A- n B-nosuumsx; (3) — Bce ato-
Mbl CKaHAMSA B A-MO3ULUUSIX, C YHETOM CMELLEHNSs
aToMOB BUCMYTa M CKaHaus n3 nosuumi 16¢ B no-
3vumn 96h, kak GbINO nokasaHo paHee B paboTte
[9]. Nyywme pesynbtatbl 00pabOTKM MOMYYEHbI
AN TPETbEro BapvaHTa pacnpegenexus (tabn. 1).
[aHHbIn BapuaHT npegnonaraet OTCYTCTBME Ba-
KaHCMI B KaTWMOHHOM A-nogpelleTke W, criegosa-
TeNnbHO, OTCYTCTBME BaKaHCMN B KUCNOPOOHOW
nogpeweTtke O'. AHanorm4Hble pe3ynbTaTtbl obpa-
60TkKM  ObiMM  MOMy4YeHbl ANA  COoeaUHEHUsI
Bi1 6lNo.4Ti;O7.



ExxerogHuk 2015 101

Tabnuua 1
Pe3ynbTaThl NONHONPOGUITLHOrO aHanmaa Bi; ¢SCo 4Ti,07
Mopenb ATom MonoxeHwne | X ‘ y ‘ z ‘ Biso, AZ ‘ Frac.
1 (1) Bi1.6SC0.400Ti,07
Bi/Sc 16¢ 0 0 0 0.80 0.8/0.2
Ti/Sc 16d 1/2 1/2 1/2 1.00 1/0
(@] 48f 1/8 1/8 0.457 1.98 1
o' 8a 1/8 1/8 1/8 1.00 1
a=10.3274 A;R, = 6.07 %; Ry, = 8.11 %; X° = 4.42
2 (2) Bi1.45SC0.1800.37T11.825C0.1806.36
Bi/Sc 16¢ 0 0 0 0.50 0.725/0.09
Ti/Sc 16d 1/2 1/2 1/2 0.92 0.91/0.09
(@] 48f 1/8 1/8 0.426 2.25 1
o' 8a 1/8 1/8 1/8 1.00 0,36
a=10.3274 A;R, = 5.98 %; R, = 7.96%; X = 4.25
3 (3) Bi16SC0.400TioO7
Bi/Sc 96h 0 0.026 -0.026 0.01 0.8/0.2
Ti/Sc 16d 1/2 1/2 1/2 0.77 1/0
(@] 48f 1/8 1/8 0.444 0.01 1
o' 8a 1/8 1/8 1/8 1.00 1
a=10.3276 A; R, = 5.56 %; Ry, = 7.39; %; X = 3.67

lMpymeyaHue: o — KaTUOHHas BakaHcKs B A-nogpeLleTke.
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Puc. 1. PenTreHorpamma Bi; ¢Scq 4Ti,O; Ansa BapmaHTa 3 pacnpeaeneHusi, obpaboTtaHHas no metoay
PutBenbaa: TOYKM — 3KCNEepUMEHTarnbHbIE AaHHbIE; CMIOLWHAs NMMHUSA — TEOPETUYECKUI CMNEKTP;
CMIIOLLHAsA HWKHAS NIMHUSA — pasHULa MeXay aKCNepuMeHTanbHbIMU AHHBIMU 1 PACYETHBIM CMEKTPOM.

IOna coeguHennst BiyglngeTioO7.5, B KOTOPOM WMHOUA MO KaTMOHHbIM no3uuusam: (1) — Bce A-no-
MMeeTCcHa MpeBbIlleHne KonnyecTBa WHAOUA Han 3UUnmM 3aHATBI aTomamun Bi n In, 16.7% atomoB In
YMCNOM BakKaHTHbIX no3uumi B A-nogpelueTke, pacnpegensTca B B-no3uuusax; (2) — atomsbl In
paccMOTPEHbI YeTblpe BapuaHTa pacnpeneneHuns pacnpegensaiTca B paBHbiX gonsax B A- n B-no-
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3uumsx; (3) — 16.7% atomoB In B B-no3uuusx, Bce
A-no3vumn 3aHAaTbl, aTombl Bi 1 In cmeleHbl co
CBOUX BbICOKOCMMMETPUYHbIX No3uumi 16¢ B no-
auumm 96h; (4) — aTombl In pacnpegensioTcsa B
paBHbIX gonsx B A- n B-noanumsax, atombsl B A—Mo-
3UUUAX CMelleHbl co CBoMX nosvuui 16¢c B 96h.
Mo pesynbTtaTtam o06paboTku nyywine akTopbl
COOTBETCTBUS MOMyYeHbl ANs TPeTbero BapuaHTa
pacnpegeneHns atomMoB MHAUA. AHanornyHble
pe3ynbTatbl ObIK NonydeHbl Ans Biy ¢ScqTi>07.s.

lMukHOMeTpudeckne MAOTHOCTM COeANHEHWI
Bi; MyTi,075 (M — Sc; In, Ga) 6binu conocTas-
NeHbl CO 3HAYEeHUSAMUN TEOPEeTUYECKOW PEeHTreHo-
rpadouyeckon NNOTHOCTU, paccYnTaHHOW Ansa pas-
NUYHBIX BapuvaHTOB pacnpeeneHusi aToMoB [O-
naHta (Sc; In, Ga) N0 KaTUOHHbLIM MO3MLMAM Nn-
poxropa (puc. 2).

3HayYeHns1 MMKHOMETPUYECKON MMOTHOCTU 06-
pasuoB Bil_GSCXTi207_5 n Bil_elnxTizo7_5 B KOHLIEH-

TPaUMOHHOM [OMana3oHe KONuM4ecTBa JdonaHta go
x = 0.4 coBnagatoT CO 3HAYEHNAMU peHTreHorpadu-
YeCKMX MNMOTHOCTEN, COOTBETCTBYIOLLUMX BapuaHTy
pacrnpegerneHns Bcex atoMoB ckaHaus (MHAus) B
A-nosvumn cTpykTypbl nupoxsopa. Mpn x > 0.4
BO3MOXHO pacnpegeneHune 4actu atomos Sc (In) B
B-nosvuun. B cnyvae coegnHenun Bi, ¢Ga,Ti,O75
npv x = 0.2 atoMbl rannns NPeNMyLLIECTBEHHO pac-
npegenstotca B A-nosuuum, npu x = 0.4 BO3MOXHO
pacnpeferneHne 4actu atomoB rannius B B—nosu-
umm. MNonyveHHble pe3ynbTaTbl XOPOLLO COrMacykoT-
€A C AaHHLIMU NOMHOMNPOMUITBHOM 06PabOTKM PEHT-
reHorpamm.

Ha ocHoBe AaHHbIX N3MEPEHNS SNEKTPUYECKMX
xapaktepuctuk (C,, D) noctpoeHbl Temnepartyp-
Hble 3aBUCUMOCTM yOeNbHON NPOBOOUMOCTU B KO-
opauHaTax lgo — f(10°/T) (puc. 3).

Tabnuua 2
Pe3ynbTathl NONHONPOGUITLHOrO aHanmaa Biy glng g TioO7.5
Mogenb ATom | Momoxerwve | x | y | z | Be A® | Frac
1 (1) Bi152IN0.4870Ti1.901N0.1006.95
Bi/In 16¢c 0 0 0 0.27 0.76/0.24
Ti/ln 16d 1/2 1/2 1/2 0.10 0.95/0.05
(@] 48f 1/8 1/8 0.443 1.00 1
o) 8a 1/8 1/8 1/8 1.00 0.95
a=10.3263 A; R, = 5.24%; Ry, = 6.97%; X = 2.63
2 (2) Bi1.39IN0.2600.35 T11.741N0 26 O6 35
Bi/In 16¢c 0 0 0 0.01 0,695/0,13
Ti/ln 16d 1/2 1/2 1/2 4.96 0,87/0,13
(0] 48f 1/8 1/8 0.406 3.02 1
o) 8a 1/8 1/8 1/8 1.00 0.35
a=10.3263 A; Rp = 5.36%; Ryp = 7.14%; Xz =2.76
3 (3) Bi1.521N0.4890Ti1.901N0.1006.95
Bi/In 96h 0 0.021 | -0.021 0.01 0.76/0.24
Ti/ln 16d 1/2 1/2 1/2 1.54 0.95/0.05
(0] 48f 1/8 1/8 0.438 1.00 1
o 8a 1/8 1/8 1/8 1.00 0.95
a=10.3263 A; R, = 5.00%; Ry, = 6.61%; X = 2.36
4 (4) Biy39IN0.2600.35 Ti1.741N0.26O6 35
Bi/In 96h 0 0.015 | -0.015 0.01 0,695/0,13
Ti/lln 16d 1/2 1/2 1/2 6.00 0,87/0,13
(0] 48f 1/8 1/8 0.407 3.74 1
o) 8a 1/8 1/8 1/8 1 0.35

a=10.3263A; R, = 5.27%; R, = 7.00%; X* = 2.65




ExerogHuk 2015 103
7.0 =5
s 1 :r.*’l _._____..-* I
s - ﬁ_d_‘___-r” iy ___.,-“'FI
6,6 - e . s 7.0 ff"' 5
" ™ o £ L
i 0,44 . 2 E G54 rd_._.-" _________-
E cicozs . o
5 6.2 \ AT T 6.6- P S
< 60 . Ty L= 3
: i ' 62] T~
5.81 K"\-\ : Hﬂh_ﬂ"‘x.__
5,61 Py ':2 Sy
s, e -\-"'“--__\_
N T~ 5.6 SR ik
0o ol 02 03 04 05 D6 0o 01 02 03 04 05 06
xinBi SeTi0,, xinBi InTi.O_
1 2
7.0
|
6.8 - piee] . Puc. 2. KoHueHTpaunoHHas 3aBUCMMOCTb MUKHO-
| el i METPUYECKON U peHTreHorpadu4eckon NroTHOCTU
g 6,61 o ONS pasnuyHbIX BapuaHTOB pacrnpeferneHnst ato-
oS MoB donaHTa (Sc, In, Ga): (1) — Bce aToMbl pac-
2 6.2 R"“m 3 npegenedsl B A-noavumu; (2) — 75% aTomoB B
Ll
s A-nosuuusx, 25% — B B-nosuuusx; (3) — 50 %
6,0 H“""m atomoB — B A-no3uumsax, 50% B B-no3uuwusx;
5,84 Tl 4 (4) — 100% atomoB ponaHTa B B-nosuumsx;
"
T T T T 5 _ X
60 01 02 03 04 (®) = P
¥inBi GaTiO_
167 = 27 T8
3
23 o BaxHas atMocdepa -34 o BraxkHas arMocdepa -3 ®— praxHas atMoc(epa
= cyxas aTMocepa 4 = cyxas armocdepa . = cyxas atmoc(epa
o -4 ., T m S I
z 5] He. z 5] -\. 2 5] L
S 6l S ! R, 2 6] .
¢ . ¢ 7 RN ¢ 7 T
71 e s -7 ’ . -7 ~ .
= ‘ . =l l\, e D) ] — -~ g
-84 » . -84 " -8 a
i S - ® N .“1 . 9
-94 ‘ . . . . .77 ‘ -9 e, 1 ' . ‘ ‘ ‘ .
L0 12 14 1,6 1,8 20 22 10 12 14 16 18 20 22 L0 1.2 14 . 1_~l6 _},8 20 22
1077, K 107", K" 107, K
Bi1.6SC0.200.2T12060'0.7 Bi1.61N0.200.2T12060'0 7 Bi1.6Ga9.200.2Ti2060'0 7
-3 * BaaxHas atMocgepa 31 Y - cyxasan aTM(I())CCI)epa -31 ®  BraxHas atMochepa
. « cyxas atMocpepa ] . —=— cyxas atMochepa P
—~ 4] %= Y. —~ 4 L 44 —=— cyxas atMocdepa
B = ' 2 ‘s "a
3 5l '\-(‘. 3 s g 2 s R,
= N = h n e
2 6] N % -6+ l\“ % -6- . e
¢ 7] \ g -7 L § -7 e T
Lb - = ‘\ ol el -
-8 e -8 - -84 -8
- _
-94 e -9 91 i i i i i i X
0 12 14 16 18 20 22 10 12 14 16 18 20 22 10 12 14 16 18 20 22
103T",K" IOST-I,K-I 107 ', K
Bi1.6SC0.400Ti2060'1 Bi1.6IN0.400Ti2060"1 Bi1.6Ga0.4.x0xTi2.xGax060'1.2x

Puc. 3. TemnepaTtypHble 3aBUCUMOCTU YA ENbHON NPOBOAMMOCTM 00pas3LoB
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[na obpa3suoB ¢ Gonblioh AedEeKTHOCTbIO B
nosuumsix BucmyTa Bi; Mg ,TioOs7 M — Sc, In, Ga
W, cnepoBaTternibHO, C BakaHCMAMM B NogpeLleTke
O', HabnogaeTcs yBenuyeHme npoBogUMOCTM BO
BNaxHom armocdepe B obnactu TemnepaTyp
240-640°C (NpOTOHHbIA TpaHcnopT). Ana coean-
HEHUA C MONMHOCTbI 3aHATbIMW MO3ULMAMU BUC-
mMyTa (BiyeSco4Ti,O;) TemMnepaTypHble 3aBUCUMO-
CTW MPOBOAMMOCTU NPU HarpeBaHUN BO BIIAXXHOW
aTMocdepe 1 nNpu oxnaxaeHnn Ha BO3OyXe COB-
nagatoT. B To e Bpems rannuincogepxalinn ob-
pasey Bi; Gag4Ti,O; obnagaeT NpOTOHHOM MNpo-
BOAMMOCTbIO, YTO FOBOPUT O Hanuumm aedektos B
A-nogpeluetke U kucnopogHonm nogpewetke O
cnepoBaTenbHO, YacTb aTOMOB rannus pacnpe-
JerneHa no B-nosuumsim, 4YTO cornacyeTcsa C pe-
3ynbTaTamu u3ydeHWs pacnpeneneHus aTomoB
rannusi No no3uumsm nupoxnopa (puc. 2).

BbiBOoAbI

Ha ocHOoBe CTpYKTYpHOTO aHanm3a peHTreHo-
rPamMM U COMOCTaBIIEHUS] MUKHOMETPUYECKON W
peHTreHorpadmyeckorn  NAOTHOCTU  COeAMHEHWUI
npeanoXeH BapuaHT pacnpegeneHvuss atoMoB Sc,
In, Ga no kpucTannorpadu4eckum no3nLMsSM CTPyK-
Typbl nupoxriopa BiigM,Ti»O;5. [Ona obpasuoB ¢
fonbLUuon AeeKTHOCTLIO B NO3ULMAX BUCMYTa (Ha-
npumep, BiigMy-TinOs7) W, criegoBaTenbHoO, C Ba-
KaHcusiMm B nogpelleTtke O' Habnogaetcs yBenu-
YeHve NPOBOAMMOCTM BO BraXHOW aTtmocdepe B
obnactu Temnepatyp 240-640°C (MPOTOHHbIV TpaH-
cropT). [nsi coeauHeHuid ¢ MOSHOCTBIO 3aHATLIMU
nosvumamu Bucmyta (BipeMo4Ti,07, M — Sc, In)
TemnepaTypHble 3aBUCMMOCTU MPOBOAUMOCTU MNpW
HarpeBaHWU BO BNAaXHOW M CyXoW aTMocdepe CoB-
nagatoT, crnefoBaTenbHO, MPOTOHHLIA NEPEHOC OT-
CYTCTBYET.

Aemop ebipaxkaem b651azo0apHOCMb Hay4YHOMY
pykogodumerno K.X.H. [Mutip UpuHe BadumosHe.

Paboma ebinonHeHa npu ¢huHaHcoeol noo-
Oepxke POOU (npoekmsbi Ne 15-03-09173; 14-03-
31175 mon_a) u npoepammbl PoHda codelicmeusi
pasgumuro Marsbix ¢hopm rnpednpusmul 8 Hay4yHo-
mexHuy4eckol cgepe Y.M.H.U.K. (Gozosop Ne 6275
y2/2015 om 30.06.2015).
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[ns npoBegeHWsa NONEBbIX 3KCNEOULMOHHBLIX
paboT no nnaHoBbIM TeMaMm: «Pa3BuTne metono-
NOrMn acMMMETPUYECKOrO OPraHUYeckoro CUHTe-
3a; nonyvyeHve U3MONOrMYeckn akTUBHbLIX Be-
LEeCTB Ha OCHOBe (YHKUMOHAmbHbIX MPOM3BOA-
HbIX M30MPEHOMAOB, MOPHOUPUHOB U rEeTEPOLNKIN-
Yeckmx coeauHeHun. MNonyyeHne HOBLIX BELLECTB
N MaTepuarnos, Hay4Hbl€ OCHOBbI XMMWUU U TEXHO-
norun aKonornyeckn 0e30nacHOn KOMMIEKCHOWN
nepepadboTKn PacTUTENBHOIO Chipbsi» U «PU3MKO-
XUMUYECKNE OCHOBbI TEXHOSOMMN KEPAMNYECKUX 1
KOMMNO3MLMOHHbLIX MaTepuanos, BKo4Yas HaHOMa-
Tepuanbl, Ha OCHOBE CUMHTETMYECKOro 1 npupoa-
HOrO CbIpbsi» OblN OpraHM3oBaH 3KCNeauLMOHHbIN
OTpsig B COCTaBE:

Psabkoe KO.N. — HavanbHUK OTpsaaa,

KyymH A.B. — HayYHbIN KOHCYNbTaHT,
AnekceeB W.H. — Hay4HbIN COTPYOHMK,
MatoB C.A. — Hay4HbI COTPYOHNIK,
KpusowwankuH N.B. — Hay4HbIn COTPYAHUK,
KOauH FO.H. — BoguTens.

MporpaMma 3KCMeQMUUOHHBLIX paboT yTBep-
XaeHa YuyeHbliM coBeToM MHCTUTYTa Xumum, npo-
Tokon Ne 8 ot 30.07.2015 .

IKcneduuuu

YCcTaHOBMEHbI CPOKU 3KCMEANLMOHHBLIX paboT ¢
15 monsa no 20 Hosibps 2015 r. Cpoku npoBeae-
HMs nonesbix paboT —c 01 no 11 aerycta 2015 .

Mecto noneBbix paboT — YXTUHCKWIA pPanoH:
baccenH p. Bbivb, Bexato-BopbikBuHckasi 6okeu-
TOHOCHasa nnowafb, YcTb-BbIMCKkMIA painoH, noc.
Ceperogo.

Mporpamma nonesbix paboT:

1. Cbop 00pasuoB NpUpPOOHOro Chipbda: pacTu-
TEenNbHOro — obpasLbl XBOWHbLIX pacTeHui, C pas-
NNYHBIM coOepKaHMEM HU3KOMOIEKYNSAPHbIX 3KC-
TPaKTUBHbIX BELLECTB.

2. C60op MyHeparnbHOro M TEXHOTEHHOIO Chipbsi —
pyTuncoaepxalime nopofbl, Leonutcoaepxalime
nopogpl, ranut M ero paccosbl U3 CKBaXXWH MOC.
CeperoBo, conyTCTBYIOLME [MIMHUCTbIE MaTepua-
Nbl — KOMMOHEHTbl Af1 KOMMO3MLUUOHHBLIX MaTe-
pvanos.

CobpaHHble 1 gocTaBneHHble B VIHCTUTYT Xu-
MU obpasubl MaTepuanoB GyayT UCMOMbL30BaHbI
ONsl UICCNefoBaHUIM C Lenblo BblgeneHnst 6uono-
TMYECKM aKTUBHbLIX KOMMOHEHTOB M pa3paboTku
HOBbIX KEPaMMWYECKUX U KOMMO3ULMOHHLIX MaTe-
pvanos.
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Kongpepenyuu

B 2015 r. MHCTUTYT XvMuKn NpoBen Tpu Hay4vHble KOHepeHuun: V Bcepoccninckyto MOonoaexHyto
Hay4HY0 KOHepeHUMo «XMMUSi U TEXHOMNOMMSA HOBbIX BeLlecTB U MaTtepuanos», XI MexayHapoaHyto
KoHepeHumto daRostim 2015 «Teopus, NpakTuka u NepcrneKkTMBbl NPUMEHEHNST BMONOrMYeCKN aKTUBHBLIX
COegMHEHUIN B CENbCKOM X03ANCTBE», IX BCEepoCCUNCKYD Hay4YHY KOHMEpPEeHLMIO C MeXayHapoaHbIM
y4yacTUEM U LLKOJION MOMOAbIX YYEHbIX «XUMUS U TEXHOSOMUS PaCTUTENbHbIX BELLLECTB».

V Bcepoccuinckas monoaexHasa Hay4yHasa KOHdepeHuus
«XUMMA N TeXHONOIMMA HOBbIX BELLeCTB U MaTepuanoB»

25-28 mas 2015 r. B WUHcTuTyTe Xxumun Komwu
HL, YpO PAH (r. CeikTbiBKap) coctosinace V Bce-
poccuiickas MonoaexHas HaydHasi KoHbepeHLUms
«XNMUA 1 TEXHONOIMA HOBbIX BeElEeCTB U Ma-
TepuanoB». KoHdepeHuus Obina opraHu3oBaHa
NuctutyTom xumum Komum HU YpO PAH npw noa-
nepxke Poccunckoro goHga pyHOameHTanbHbIX
nccnegoBanmi (npoekt Ne 15-33-10113).

PaboTa koHepeHLMM npoxoanna no YeTbipem
CeKUMsaM:

1. CTpoeHune 1 CBOWCTBA HOBbLIX KepaMUYECKUX U
KOMMO3ULIMOHHBIX MaTepuaros.

2. OU3MKO-XMMUYECKME OCHOBbI TEXHONOMMU Ha-
HOpPa3MepHbIX U HAHOCTPYKTYPMPOBAHHbLIX MaTe-
pvanos.

3. CTpykTypa, CBOWCTBA M XMMWUYECKass MOAOU-
domKaums NpMpoaHbIX COEOUHEHUN.

4. TexHonoruss U BGUOTEXHOMNOMMSA pacTUTENbHbIX
BelLecTB, B TOM yucrne u ans GuomeanLMHCKOro
NPUMEHEHUS.

C yCTHbIMM M CTEHOOBbIMM [OKNagamMu BbIC-
TYNnunu mosnogpie y4yeHble U crneunanucTbl, pabo-
Talwme B y4eOHbIX 3aBedeHusIX, Hay4yHo-uccre-
OOBaTENbCKNX OpraHmMsauusx; CTygeHTbl, acnu-
paHTbl, @ Takke WX HayyHble pykoBoguTenu (B
Bo3pacTte o 35 neT BKMouYnTEnbHO). B pamkax
KOH(pepeHumn npoxoaun TPaauUMOHHBIN exeroa-
HbI KOHKYPC Hay4HblX paboT MomnoAbiX Yy4eHbiX
WHcTtutyTa xumun. [ns onpeaenexHvs nobeaute-
nen 6Gbina cdopmupoBaHa Komuccus. ABTOPbI
ny4ywmx paboT oTMeyeHbl crneumnanbHbIMU Npu3a-
MU.

YyacTHUKM KOHdepeHUnn OTMETUN BbICOKUI
YPOBEHb €e opraHu3auuu 1 Bbipasunu bnarogap-
HOCTb OpraHmusaTopaM KoHdepeHUun.

YyacTHUKM KOHd)epeHLWII/I «XNMUSA U TEXHONOMNS HOBbLIX BELLLECTB U mMaTepuanoB».
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Xl MexxgyHapoaHasa koH¢pepeHuusa DaRostim 2015
«Teopwusi, NpakTUKa U NepcnekTMBbl NPUMEHEHUS GMONOrMYeCcKn aKTUBHbIX COeANHEHNN
B C€JIbCKOM XO3fINCTBE»

17-19 mioHsa 2015 r., B 1. ChikTbiBKap npotuna Xl
MexayHapoaHast koHdepeHums DaRostim 2015
«Teopusl, NpaKkTUKa U NepcneKTUBbl NpPUMeHe-
HUA OGuonorn4yeckM akTUBHbIX COeQUHEHUN B
CeNbCKOM XO3fIMCTBE», OpraHnsoBaHHas WHcTu-
TyToM Xumun Komu HL, YpO PAH (npoekt POOU
Ne 15-03-20375) n YacTHbIM MHCTUTYTOM MpUKnag-
Homn BruoTexHonormu daRostim (MepmaHus).

CoBpeMeHHOe CenbCKOXO3AWCTBEHHOE NPOU3-
BOACTBO OPMEHTUPOBAHO Ha UCMONb30OBaHWE Hay-
KOEMKNX BMOTEXHOMOrMYECKUX MPOOYKTOB, K KOTO-
pbIM OTHOCHATCSI PerynaTopbl pocta u buonornye-
Ckue cpefcTBa 3aliMTbl pacTeHun, Mnkpobuono-
rMyeckMe M rymuHOBbIE MpenapaTbl. T npena-
patbl U TEXHOMOMMU UX MPUMEHEHWS WUrparT Cy-
LLECTBEHHYIO pOfb B 3KOMOrMYeCcKoM 3emnefe-
nuu, K kKoTopomMy Bce BonbLue n 6onblue obpalua-
IOTCS NPOU3BOAUTENN CENBbXO3NPOAYKLUN.

Bce atm Bonpocbl NogHMMaKrTCA Ha MpoBO-
ONMbIX €XerogHo No MHUMUMATMBE YacTHOro WH-
CTUTyTa npuknagHon 6uotexHonormn daRostim
(CepmMaHus) koHepeHUMsaX.

Hay4dHaga nporpamma Xl MexgyHapogHOW KOH-
depeHumn daRostim 2015 Bkntovana goknagbl no
HanpaBneHNsIM:

1. ®UTOropmoHbI, ryMUHOBBLIE, MUKPOBUOMNOrK-
yeckme M Ap. npenapartbl U UX KOMOUHauun ans
TPaauLMOHHOIO pacTeHMEBOACTBA W OpraHuye-
CKOro 3emrnegenus.

2. buonorvyeckn akTUBHbIE COEAMHEHUs ONs
XMBOTHOBOACTBA.

3. CenbCKOX03ANCTBEHHbIE U NULLEeBble BUO-
TEXHOMOMMM (XMMmyeckass n GuoTexHorornyeckas
nepepadoTka CenbCKOX03ANCTBEHHbIX OTXOA0B).

4. Kpyrnbln CTON ANA pykoBogUTENEn Cenbxos
npeanpusaTun n epmepoB «IKOMNOrM4eckoe cenb-
CKOe X035IMCTBO — 3aauu 1 NpobremMbl».

YyacTtue B paboTte KOHpepeHLMM NPUHANN No-
psgka 200 ydeHbIX U cneynanumcTos, cpean KoTo-
pbiXx 4 uneHa-koppecnoHaeHTa Poccuiickon n Yk-
pauHCKOW akagemuu Hayk, HaumoHanbHOW akage-
MWW arpapHbIX HayK YKpauHbl; 16 JOKTOPOB Hayk,
24 xaHAvMpaTa HayK, Hay4yHble COTPYAHWKM, acnu-
paHTbl, CTYOEHTbl, PyKOBOAUTENUN CENbCKOXO35N-
CTBEHHbIX NpPeanpuaTUA 1 opraHusauumn, MUHK-
cTepcTBa cenbckoro xosancrea P® n Pecnybnvku
Komu.

C npuBeTCTBMEM K y4aCTHMKaM KOH(EpPEHLMM
BbICTYNUNW: npeacedaTenb OpraHW3auMOHHOTO KO-
mMuTeTa koHdepeHuun — yn.-kopp. PAH KyunHd A.B.,
conpefcenartens — npogeccop BonbdraHr Hosuk,
npe3sngeHT buotexHonornyeckoro knactepa Ku-
poBckou obnactn — Typyno B.H.

Ha koH(pepeHL MM 06CyKaeHbl METOOUKN U TEX-
HOMOMMN peLLEeHUs akTyanbHbIX Npobnem B cenb-
CKOM XO3ANCTBE MOCPeACTBOM MpuUMeHeHus 6uo-
NOrNYECKN aKTUBHbIX COEAMHEHUN NPUPOOHOro n
CUMHTETUYECKOrO MPOUCXOXKAEHUS, OTIINYAIOLLMXCS
MeXaHW3MOM BO3LOENCTBUS Ha PacTEeHWs U MO4BY.
O6cyxaeHbl 3ajayn  MNOJTYYEHUS SKOJTOTUYECKM
Ge3onacHoy MpoayKuUW XUBOTHOBOACTBA M MTU-
LeBOACTBa, HEMOCPEACTBEHHO CBSA3aHHbIE C Kaye-
CTBOM NUTaHWS YerioBeKa; BOMPOCbI OXpaHbl U
3alUUTbl OKpYyXKatoLLen cpelbl, NepcnekTyBbl opra-
HUYecKoro 3emnenenus.

MpeaocrtaBneHHble [oKNagbl OTAMYANUCb Cy-
LLIeCTBEHHON HOBMW3HOW, BbICOKUM YPOBHEM U OT-
paxanu OOCTWXeHus B obractu dyHoameHTarnb-
HbIX U MPUKNagHbIX UCCregoBaHun no paspaboT-
Ke, uccrefoBaHUsIM 1 NPUMEHEHNI0 BMoNornyeckm
aKTMBHbIX NPenapaToB B CENIbCKOM XO35IMCTBE.

YYaCTHUKM KOH(EepeHUUn MNO3HAKOMUIUCL C
ONbITHO-MPOMBILLNIEHHOW NUHWEN No nepepaboTke
pacTUTENbLHOrO Chipbs U NonyyvyeHusa Guonpenapa-
TOB AN CENbCKOro X03s1MCcTBa, paboTon Manoro
npeanpuatna OO0 «Hay4HO-TexHonoru4yeckoe
npeanpuatne UHctutyta xummm Komum HU YpO
PAH».

B pamkax KoH(bepeHuuM npoBedeH Kpyribii
CTON «3QKONOrMYeckoe CenbCckoe XO3SNCTBO — 3a-
aaym u npobnembi» Ha 6asze OOO «[llpuropog-
HbI», B KOTOPOM Y4acTBOBanu PyKOBOAWUTENM
CENbCKOXO3ANCTBEHHbIX Mpeanpuatuii u depme-
pbl Cbiconbckoro, Kowropogckoro, ChbIKTbIBAWH-
ckoro, Koptkepocckoro, YcTb-Kynomckoro, YcTb-
Beimckoro, Mpuny3ackoro, YcTb-Liunemckoro pawo-
HoB Pecnybnuku Komu. lNMepen ydacTHUKkamu Kpyr-
noro crona BbicTynunu ampektop OO0 «[llpuro-
poaHbii» HusoBueB NeHHagnn ®enopoBund, rnas-
Hbln arpoHoMm [puropan EBreHnin EBreHbeBwnvd,
3aMm. 1. arpoHOMa MO 3aLULLIEHHOMY FPYHTY U Ha-
yanbHuk yyactka OOO «[puropogHbiii», a Takke
HayanbHWK OTAena 3aliuTbl pacTeHui dunuana
®IrbY «Poccenbxo3ueHTp» no Pecnybnuke Komu,
HayanbHUK oTAena perynupoBaHuUsl TEXHONornye-
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CKMX MpOLIECCOB B pacTeHueBoacTBe MuHnctepct-
Ba CernbCKOro xo3sincTea M npopoBonbcTeua Pec-
nyonukn Komu OptsikoBa TaTbsiHa BacunbesHa.
YYyacTHUKMN KOHePEHLMN MO3HAKOMUITUCE C HOBbIM
TennuuHeiM koMnrnekcom OO0 «[lpuropoaHbins, ¢
COBPEMEHHbIMN TEXHOMNOrMAMW, OCHOBaHHbIMU Ha
crucTeMax KanenbHoro nonuea. beinu npeacrasne-
Hbl 3HTOMObaryn ons GUONOrMYECKoN 3aLmnThbl pac-
TEHWN M GuonpenapaTbl, KOTOPbIE WCMONbL3YHTCS
Ha 75% Bcex NOCeBHbIX MIOLWaAen OBOLLEN.

KoHgbepeHuusi npoxoduna npu rnoddepxke
Poccutickozo ¢poHda ¢hyHOameHmMarbHbIX Uccrie-
0osaHuli (npoekm Ne 15-03-20375_I); OO0 «Ha-
YYHO-mexHosoau4yeckoe npednpusmue WHemu-
myma xumuu Komu HL| YpO PAH»; OOO «[llpu-
20POOHBIU.

YyacTtHuku Xl MexxgyHapoaHou koHdepeHumn DaRostim 2015.
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IX Bcepoccuﬁcxaﬂ Hay4Has KOH(*)epeHLlMﬂ C MeXxXayHapogHbIM y4YacTtuem n LUKOJION
MonoAbiX yYeHbIX «XuMusa n TexHonorusa pacTuTernbHbLIX BewecTB»

28-30 ceHTabps 2015 r. B r. MockBa npoluna
IX Bcepoccunckasa HaydyHasa KOHepeHUus ¢ Mex-
OyHapoOHbIM y4yacTMEeM W LUKOMOW MOnoAbIX y4e-
HbIX «XMMUA U TEXHONOIrUsi pacTUTENbHbIX Be-
LWEeCTB».

KoHdepeHumsa Obina opraHmsoBaHa WHCTUTY-
ToM xumumn Komu HL YpO PAH un WNHctutyTOM
ovoxmmnyeckon usmkn M. H.M. OmaHyans
PAH. KoHdepeHuma npoxoguna npu noagepxke
Poccunckoro doHga dyHaameHTanbHbIX Mccre-
posaHui (npoekt Ne 15-03-20575, Hay4HbIN pyKoO-
Boautene — un.-kopp. PAH Kyuun A.B.). KoHde-
peHUMs Mo ykasaHHOW TemaTuke SBNAeTCHa pery-
NgpHOM 1 NpoBOAMTCA pa3 B ABa roga. Ha Hen
paccMaTpuBalOTCa akTyarnbHble HanpaBreHust Xu-
MWW NPUPOOHLIX CoeauMHeHUn (pyHOamMeHTanbHOro
1 MpUKIagHoro xapaktepa. B ee pamkax perynsip-
HO NMPOBOAUTCS LLKOMA MOMOABIX YYEHBIX.

Hay4dHaga nporpamma IX BcepoCCUMACKOW KOH-
depeHUMn «XuMnst U TEXHONOMUSA pacTUTENbHbIX
BeLLECTB» BKMYana goknaasl No HanpaBneHUsIM:
1. N3ydyeHne cocTaBa HU3KOMOMEKYMSAPHbIX KOM-
NMOHEHTOB PaCTUTENBHOMO ChIPbSl.

2. CuMHTEe3 aHanoroB v Npou3BOAHbIX MPUPOLHbIX
COeANHEHUN.

3. CtpykTtypa, bnonormyeckas yHkums n dusmo-
nornyeckasi akTMBHOCTb pacTUTENbHbIX BELLECTB.
4. Jlecoxumuss — TEXHONOrNsl BELLeCTB U maTte-
pvanos.

Cb6opHuk maTepuanoB IX Bcepoccuiickon
KOHdepeHUnn «XUMUS 1 TEXHOSOMUSA pacTUTerb-
HbIX BellecTB» cocTouT n3 198 tesmcoB. Cnucok
aBTOpoOB AoknagoB BknwoyaeT 553 uven. u3 Poc-
cum, benapycu, KasaxctaHa, YkpauHbl, Y3beku-
cTtaHa, MoHronuun, PuHnaHgum, Mekcuku.

OuyHoe y4yacTne B paboTe KOHepeHLuun npu-
HANM 6onee 200 y4veHbIX, Cpean KOTOPbIX OAMH
akagemuk, ABa JvrieHa-koppecrnoHgeHTa, 16 AoKTo-
poB Hayk, 32 KaHOouaaTa Hayk, a Takke Hay4vHble
COTPYAHMKU, aCNUPaHTbl U CTYAEHTbI.

C npuBeTCcTBMEM K y4aCTHUKaM KOHMepeHLun
BbicTynunu: 4n.-kopp. PAH Bapdonomees C.[.,
BuLe-npe3naeHT lNpesngnyma PAH akagemuk An-
pownH C.M., aupektop NHCTUTYTa BMOXMMMYECKON
dusnkn um. H.M. Dmanyana PAH, g.x.H., npodec-
cop KypoukuH W.H., anpektop UHCTUTYTa XMmMnye-
ckon cpmaunkm um. H.H. CemeHoBa PAH, akagemuk
BepnuH A.A., anpektop MHcTUTyTa Xmmum Komu
HL| YpO PAH, un.-kopp. PAH KyunH A.B.

Bo Bpemsa paboTbl kOHEpeHUMN BbINo npea-
cTaBneHo n obcyxaeHo 12 nneHapHbIX JOKNaao0B
1 nekumi, 30 YCTHbIX 1 47 CTEHOOBbLIX JOKNAA0B.

Mo pesynbtatam paboTbl KOHEpeHUnn wu
LUKOSbl MOMOABIX YYEeHbIX Cpean MOMoAbIX y4acT-
HVKOB Obinn BbIOpaHbl TpW NYYLWWUX YCTHBIX W
CTeHOO0BbIX Joknaaa.
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B pekabpe 2015 r. MHctutyT xumunn Komun HLI
YpO PAH TopxecTtBeHHO oTmeTun 20-netve co
[OHsi cBoero cosfaHus. [aTton ero obpasoBaHus
NPUHATO cunTaTb 19 aekabps 1995 r. B 310T AeHb
6bino npuHaTo MNoctaHoBneHue MNpeananyma PAH
Ne 258 06 obpasoBaHun Otgena xmmmm Ha Gase
Komu cdounuana Akagemum Hayk CCCP. Torga B
90-x rr. Haw MHCTUTYT He Gbin ewe NHCTUTyTOM,
370 Obin HebonbLWOW oTaen, paboTan Hemnmoxo n
peluan B OCHOBHOM MpUKNagHble 3adayn, CBA3aH-
Hble C LUenono3Ho-0yMaHON NPOMbILLSIEHHOC-
ThbiO.

B AaHHbIN MOMEHT CTpyKTypa MHCTUTYTa BKNIO-
YaeT WwecTb nabopaTopuii: OpraHNYecKoro CUHTE-
32 U XUMUM NPUPOAHBIX COEAUHEHUN, XUMWUN
OKVUCNUTESbHBLIX MPOLECCOB, XMMWM pacTuTenb-
HbIX MOMMMEPOB, KepamMu4ecKkoro marepuarnoBse-
OeHVsl, ynbTpagucnepcHbiX cucteM un nabopato-
pysi OU3MKO-XMMUNYECKUX METOAOB NCCIES0BaHMS.

B WHCTUTYTE (PYHKUMOHMPYIOT OBe HayyHble
WKOIbl: «Hay4Hble OCHOBbI XUMUM N TEXHONOrMK

Cobvimus

pPacTUTENBHOIO CbIpbsi», MOA PYKOBOLACTBOM Yl.-
kopp. PAH KyunHa A.B. n «Hay4Hble OCHOBbI ne-
pepaboTkM MuHepanbHOro cbipba Pecnybnukn
Komu» nog pykoBoacTBoMm A.x.H. Psabkosa HO.W.

B cospaHHbix Ha 6ase WHctutyTa npegnpus-
Tmax OO0 «Hay4yHo-TexHomnornyeckoe npeanpu-
atme WHctutyta xumum Komm HL YpO PAH»,
000 «Bapea» n 000 «KomnosnT-C» npoBoasT-
CSl OMNbITHO-KOHCTPYKTOPCKNE paboTbl 1 paspaboT-
KW TEXHONOMMIA MOMyYeHns MPoAYyKTOB U MaTepua-
OB Ha OCHOBE Hay4HbIX uccrnenoBaHnin MHCTUTY-
Ta XUMUN.

WHcTnTyT nmeet 6onee 100 nateHToB P®.

C obuneem VHCTUTYTa No3gpaBumn: pekTopsl
ChbIKTbIBKAPCKOro rocyAapCTBEHHOIO YyHUBEpPCUTE-
Ta, NeCHOro WHCTUTYyTa, npeactasuteny MwuHu-
CTepcTBa pPas3BMTUSA MPOMBILLNIEHHOCTU U TpaHc-
nopta Pecnybnuku Komn, MuHucTepctBa 3KOHO-
MUYECKOro pasBuTus, gupekTopa UHCTUTYTOB Ko-
MW Hay4YHOro LeHTpa.

YyacTHukn TOpP>XeCTBEHHOro 3aceaaHuna, NnocBALeHHOro tobuneto MHCTMTYTa.
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FObursipoL

Hpuna Badumoera Jluilp

21 anpens 2015 r. otmeTuna obunen kangungat Xu-
MUYECKUX HayK, BeAyLUM HayyHbl COTpyaHWK nabo-
paTtopun Kepammyeckoro martepuanosefeHus WpuHa
BagumosHa Muinp.

WpuHa BagmmoBHa okoH4ymMna ChbIKTbIBKAPCKUIA TO-
CyLapCTBEHHbIA YHUBEPCUTET MO CreumanbHOCTU «XU-
mMusi». C 1979 no 1982 rr. — yymnacb B acnupaHType
JIeHnHrpagcKkoro rocyaapcTBeHHOro yHusepcuteTa. B
1983 r. sawmTuna kKaHAMOATCKyl AuccepTauuio no
cneunanbHoCcT «HeopraHndeckas xummns», a B 1995 r.
€l NPUCBOEHO yYeHOe 3BaHUe OOLEHT.

C 1982 no 2010 r. MpmHa BagumosHa paboTana npe-
nogaeaTternieM Ha kadegpe HeopraHMYeCcKon U aHanuTn-
Yeckon Xxummn ChbIKTbIBKAPCKOrO rOCY4apCTBEHHOMO YHU-

BepcuTeTa B AOIMKHOCTAX aCCUCTEHTa, CTapLuero npeno-
nasarens, goueHTa. Eto paspaboTtaHbl 1 YnTannck Kypehbl
ancuunnuH no «HeopraHmdeckon xnmnmy», «Kpucrtanno-
XUMUM», cneukypc «PeHTreHorpadusa», npoBoaunmnch
nabopatopHble 3aHATUSA. [log ee pykoBOACTBOM BbIMOS-
HeHbl 6onee 30 AMNoMHbIX 1 80 KypcoBbIX paborT.

C 1998 no 2010 r. Oblna gekaHoOM XUMUKO-OMoMnoru-
yeckoro akynbTeTa CbIKTbIBKAPCKOro rocygapCTBEHHO-
ro yHusepcuteTta, npegceaareneMm YUeHoro coBeTa Xu-
MuKo-bronornyeckoro dakynsteta CoikTT Y.

C 2010 r. MpuHa BagmmoBHa paboTaeT B AOMKHO-
CTW BeayLlero Hay4yHoro coTpyaHuka nabopatopun ke-
pamuyeckoro matepuanoBefeHus WMHCTUTyTa Xumuu
Komun HLL YpO PAH.

Hay4dHaa gesatensHocTb Nuinp U.B. opneHTnposaHa
Ha Co3[aHue HOBbIX KEpaMUYECKMX U KOMMO3ULMOHHbIX
MaTepuanoB, Ha pa3paboTKy (PU3INKO-XMMUYECKMX OC-
HOB Mony4YeHus (yHKUUOHAamNbHbLIX MaTepuanos, OHa
SBMSIeTCA pPyKOBOAMTENEM W COUCMOMHUTENEM psiaa
npoektoB POON n ®LIHTI, BxoguT B cocTtaB Y4yeHoro
coseTa MHctutyTa xumumn Komm HL YpO PAH.

MpuHa BagumoBHa — aBTop 6onee 130 Hay4HbIX
pabort. Noa ee pykoBOACTBOM 3alluMLieHbl ABEe KaHOu-
Jartckue gucceptaumn. B HacToswee Bpemsi ABnsieTcs
pykoBoauTenem AByX acnnpaHToB.

B nepwopg ¢ 2011-2013 rr. NMunp W.B. npowna noa-
rOTOBKY B JOKTOpaHType VIHCTUTyTa Xumum, nogroto-
BWa 1 NpeacTaBuia K 3awmure guccepraumio Ha couc-
KaHWe YY4eHOW CTeneHn AOKTopa XUMUYECKMX HayK.

MpuHa BagumoBHa oTmeyeHa rpamotamu [nasbl
Pecny6bnukun Komu, MuHuctepctBa obGpasoBaHus U
Haykn P®.
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Aapuca Aeonudosna Pporosa

14 masg 2015 r. otmMmeTuna bunen kaHauaaT
XUMWYECKUX HayK, CTapLUMA Hay4HbIA COTPYAHMWK
nabopatopun opraHM4Yeckoro CuHTE3a M XUMUn
npupoaHbIX coeauHeHun Jlapuca JleoHMaoBHa
®ponosa.

JNlapuca JleoHnpgoBHa 3akoH4una ChbIKTbIB-
KapCKun rocyaapCTBEHHbIN YHUBEPCUTET NO CreLu-
anbHOCTU «xMMusi». locne ero oKoOH4YaHusl MOCTY-
nuna Ha paboty B Otgen xummum Komu counmnana AH
CCCP Ha [omkHOCTb CcTapliero nabopaHTta. B
1981-1986 rr. npowsa oby4yeHne C OTPbIBOM OT
npou3BoACTBa B LeneBon acnupaHtype MHCTUTY-
Ta HedpTexuMmMYeckoro cnHtesa um. A.B.Tonunesa
AH CCCP B Mockse. YcnelwHo ocBouna TEXHUKY
3KCNepuMeHTa npoLecca rmapoKpeknHra Tsxenom
HedTK, Nony4mnna HOBble JaHHble NO yrnybGneHuto
ee nepepabotku. [ocne OKOHYaHWA acnUpaHTypbl
npopomkmnna paboty B Otgene xummn Komun du-
nnana AH CCCP, 3aHumasicb U3yvyeHnem cBepxna-
pamHUCTON HedTU XapbArMHCKOro MeCcTopOoXae-
HUS C Lenblo co3aaHus oM3MKO-XMMUYECKNX OCHOB
nepepaboTkn 1 TpaHCMopTa BbICOKOBS3KMX HedhTewn
B YCroBUsiX HU3KUX Temnepatyp. B 1988 r. — nepe-
BeleHa Ha [OIMKHOCTb MINafllero HayyHoro co-
TpyoHuka Otgena xummm Komu cunmnana AH
CCCP. B 1992 r. HazHa4yeHa Ha OOMKHOCTb Hayu-
HOro coTpyaHuka nabopaTtopum necoxumumn WH-
ctutyta xumumn Komu HL| YpO PAH.

B 2005 r. sawwuTtuna kaHangaTcKylo guccep-
Taumo no Teme «CUHTE3 XuMparnbHbIX KACIOPOa-
cogepxawmx MoHoTeprneHongos». B 2005 r. ne-
peBedeHa Ha OOJPKHOCTb CTapLUero Hay4YHoro co-

TpyAHVKa nabopaTtopum opraHM4ecKoro cuHTesa u
XUMUU NPUPOOHBLIX COEAUHEHWN.

Jlapuca JleoHngosHa ®ponosa siBnsieTcsa cre-
unanuctoMm B 06nactu opraHudeckon xumumn. Ee
nccrnegoBaHUs MOCBSILLEHbI CUHTE3y NPOM3BOA-
HbIX HU3KOMOMEKYIAPHbLIX KOMMOHEHTOB U3 pacTu-
TENbHOTO ChIPbSA U CBA3aHbI C NOMyYEeHNEM HOBbIX
BGMONOrMyeckn akTUBHbIX COEAWHEHWUA Ha OCHOBE
TeprneHonaoB, a Takke U3ydyeHnem umx cuanono-
rmyeckux cBoncTB. B pamkax atom tematuku Jla-
puca JleoHngoBHa 3aHumaeTcs nNpobnemMon CuH-
Te3a 9HaHTMOMEPHO YUCTbIX NONUEYHKLMOHAnMb-
HbIX MPOM3BOAHbLIX MOHOTEPMNEHOUAOB, KOTOPbLIE
LUMPOKO MCMONb3YHTCA B aCUMMETPUYECKOM CUH-
Te3e (XxvpanbHble BOCCTaHaBMMBaLWMNe peareHThbl
n katanusaTopbl). C ee y4yacTMeM BbIMOSHSAKTCS
opurMHanbHble pa3paboTku, OCHOBAHHbIE Ha MC-
Nonb30BaHWM BeLeCTB NPUPOLHOIO MPOUCXoXae-
HUS, C yXXe nmerollencs Grnonorniyeckon akTMBHO-
CTbl0, KOTOpasi MOXeT ObITb yBenuyeHa 3a cueT
XUMUYECKON MoandmKaLumn CTPYKTypbl U OYHK-
umnoHanbHbIX rpynn. Jlapuca JleoHngoBHa BbINo-
HAeT paboTbl MO co3gaHUI0 PEPOMOHHBLIX npena-
paToB ONs MOHUTOPUWHIa HacekoMbIX-BpeauTenen
XBOMHbIX necoB. Cpeou ee Haubonee BaXHbIX
pa3paboTok criegyet OTMETUTb MPOCTOM U yaob-
HbIA cnocob nony4veHus unc-eepbeHona — OCHOB-
HOro KOMMOHEHTa ()epPOMOHOB >XYyKOB-KOPOEOOB.
Mo paspaboTaHHOMy cnocoby B UHcTUTyTE opra-
Huyeckon xummn PAH (Mocksa) nonydeHa 60rb-
Wwas napTusg STOro COeAMHEeHus, Kotopas Obina
yCMeLHOo ucnbiTaHa B cpeaHen nonoce Poccun B
2001 .

B 2012 r. paboTtel ®ponosont J1.J1. 6binn oTme-
YeHbl gunnomom «XV CanoHa n3obpeTeHuii n nH-
HOBALMWOHHbIX TexHonorun “Apxmmen’. B Tom xe
rogy B COCTaBe KOMeKTVBa aBTOPOB 3@ Hay4yHO-
nccnegoBaTenbckyto paboty «KomnnekcHas ne-
pepaboTka CEPHUCTbIX COEOAUHEHUN N TeprneHou-
OOB cynbdaTHOro ckunugapa Aans nonyyYeHus
NPaKTUYECKN BaXKHbIX NMPOAYKTOB U PELUEHUST KO-
nornyeckux npobnem» HarpaxgeHa [lpemuen
MpasuTtensctBa Pecnybnukmn Komn B obnactu Ha-
YYHbIX MCCreAoBaHUNA.

Jlapuca JleoHngoBHa perynsapHo peueHsupyet
OVNIIOMHbIE U AMCCEpPTauUMOHHbIe paboThl, OCy-
LLIeCTBNSAET PYKOBOACTBO AMMNIIOMHBIMU MPOEKTa-
MW CTyOEHTOB-XMMUKOB. 1o pesynbTatam wmccne-
nosaHun J1.J1. dponoson onybnunkoaHo 6onee 60
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Hay4yHbIX CcTaTeW, NpeAcTaBneHbl Aoknadbl Ha
POCCUMCKMX W MEeXOYHApPOAHbIX COBELLaHUAX U
KOH(hepeHumsaX.

B 2003 r. ee Hay4Hast U obLlecTBeHHas ges-
TenbHOCTb Obina oTMeveHa [MoyeTHoOW rpamoToun
Poccuiickon akagemum Hayk un [Mpodpcorosa pa-
B6oTHMKOB Poccuinckon akagemumn Hayk, B 2004 r. —
MoyveTHOW rpamoTon MHcTuTyTa Xmmumn Komu HL,
YpO PAH, B 2005 r. — [loyeTHon rpamoTom

Ypanbckoro otaenenmsa PAH, 2006 r. — NoyeTHoN
rpamoTon Komu Hay4Horo ueHTpa YpO PAH.
®ponoea J1.J1. BegeT Gonbluyo OOLLECTBEHHYHO
paboTy, B Te4yeHMe MHOrMX IneT SABnseTcs npea-
cepatenem [lpodcotosHoro komuteta UHcTUTyTa,
BXOOWUT B COCTaB pedakuMOHHOW konnermn «Exe-
rogHuka WHctutyta xummm Komn HLU YpO PAH»,
ABMSIETCS YNIEHOM PasnUYHbIX KoMuccuii MHcTutyTa.

JOpuii Cepzeeeuu Mameees

12 HoAGps 2015 r. oTMeTMN bunen cTapnn
Hay4HbI COTPYAHMK NnabopaTtopumn opraHM4ecKoro
CUHTE3a M XUMUU NMPUPOOHLIX COEAMHEHUN, KaH-
onpat  xumudecknx Hayk  lOpunm  CepreeBuy
MaTBeeB.

KOpuin Cepreesuy pogunca B r. OpeHbypr. B
1978 r. okoH4YMn MOCKOBCKMA rocygapCTBEHHbIN
YHUBEPCUTET MO CMeuManbHOCTU «XUMUS», a B
1983 r. — Tam e o4Hyto acnmpanTypy. C 1978 no
1980 r. pabotan B Npecnasckom dunmane NHCTU-
TyTa FocHNMXnm®doTolpoekT nHXeHepoMm, 3aTtem
MMaAWuM HayyYHbIM coTpyaHukom. B 1986 r. 3a-
WNTUN KaHOMAATCKY0 AuccepTauuio no cneuu-
anbHocTn «HeopraHuyeckas xumusa». B 1992 r.
NPUHAT Ha [AOIMKHOCTb CTapLlero Hay4yHoro co-
TpyaHuka B OTaen xvummnm KoMu Hay4dHOro ueHTpa
YpO PAH.

O6GnacTb ero Hay4HbIX UHTEPECOB — MeTanmno-
OopraHuM4yeckue U KOMMNMEeKCHbIE COeAUHEHUS NOMK-
BaneHTHbIX MeTannoB (aniMUHKS, TUTaHa, uup-
koHus). K uncny Hanbonee ygadHbix paboT Hpus
CepreeBuya cnegyeT OTHECTM CUHTE3 anKorons-
TOB antOMUHUS U TUTaAHa C UCMONb30BaHMEM Tep-
MEHOBbIX CNNPTOB (MeHTona n 6opHeono). Anko-
roNsiTel TUT@Ha W antOMUHUSA C OMTUYECKN aKTMB-
HbIMWU CMpPTaMy UMetT Bonbluoe NpakTU4ecKoe
3HayeHne Ons npenapaTUBHOW OpPraHNU4yeckom Xu-
MUM B KadecTBe KaTanusaTopoB. VM npoBogsiTcs
3KCMEPUMEHTBI MO arntoMUHUAOPraHUYeCcKUM coeau-
HEHMAM.

KOpuii CepreeBudy 3acnyXeHHO MOMb3yeTcs
penyTaumen rpamoTHOro, BbICOKOIPYAMPOBaHHOIO
cneumanncTa, XOpoLlero akcrnepumeHtatopa. B
OOCTWXKEHUM MOCTaBMIEHHbIX Lenen u 3agadv npo-
ABMNSET 3HaYMTENbHOE YMOPCTBO.

FO.C. MatBeeB — aBTop 6onee 70 HayyHbIX
paboT, MHOrMe OnyGrMKOBaHbI B PELIEH3UPYEMBIX
XypHanax. PaspaboTaHHbll UM crnocob nonyye-
HUS antOMUHUEBBIX MPOU3BOAHBLIX CANULMIIOBON 1
aueTuncanuuMnoBOi KUCIOT 3allULLEH NATEHTOM
Po.

KOpun Cepreesnu npenogaean B ChbiKTbIBKap-
CKOM JTIECHOM WHCTUTYTE KypC «TexHomnormM nmpo-
TNUTUYECKMX MPOU3BOACTB». 3aHUMAarCsa CO LUKOMb-
HMKaMM no nporpamme Manon akagemun. C
GonbLUNM 3HTY3MA3MOM OH U MO CEN AeHb AEeNUT-
Csl CBOUMW 3HAHMSIMU W NPAKTUYECKUM OMbITOM CO
CTYOEHTaMn — peueH3upyeT Hay4yHble paboTsl,
ABMNSIETCA PYKOBOAMTENEM ANMIOMHbIX MPOEKTOB.

B 2005 r. KOpun Cepreesuy HarpaxaeH [NoveT-
HOW rpamoTon Yparnbckoro otgenexHms PAH.
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N1oomura FOpvesua Hazapoea

26 HOA6ps 2015 r. oTMeTUna obunemn Hay4Hbln
COTPYOHWK, KAHAMAAT reosioro-MUHepPanormyeckmx
Hayk rnabopaTtopun KepaMrUyeckoro MatepuanoBe-
neHus Hasaposa Jliogmuna FOpbeBHa.

JTogmuna HOpbeBHa poamnack B r. ChIKTbIBKap.
Yuunacb B cpegHen wkone Ne 14, noctynuna Ha
dusnko-matemaTudeckm akynbtet ChbIKTbIBKAp-
CKOro rocyaapCTBeHHOro YyHusepcuteta. [locne
OKOH4YaHus y4ebbl Gbina pacnpegeneHa B Komu oT-
JeneHve UeHTpanbHOro HayyHo-uccriegoBaTenb-

CKOro MHCTUTYTa MaTepuanoBeaeHus, roe pabota-
na B CEKTOpe KepaMuku B AOMKHOCTU UHXeHepa-
TexHonora. B 1992 r. nepeBegeHa B OToen xvmum
Komu HayyHoro ueHtpa YpO PAH B nabopaToputo
XUMUU 1 PU3NKM TBEPZOrO Terna.

B 2007 r. 3sawmTmnna KkaHaungaTcKyt guccepTa-
umio no cneumanbHocTn «MuHepanorusi, kpucrtan-
norpagus».

Jiiogmuna KOpbeBHa BbICOKOKBaANUMULIMPOBAH-
HbIA cneumanucT B obnactu usnku TBepaoro Te-
na, cneuuanuaupyeTcs Ha NpoBeAeHUU PeHTreHo-
das3Horo aHanmsa MeTogoM NOPOLLKOBOW Audpak-
TOMETpUM, yyacTByeT B Hay4yHO-uccrnegoBaTenb-
ckon paboTe B paMkax MccrnegoBaHUKW, NpoBoOau-
MbIx nabopaTtopuen kepamMunyecKkoro marepuano-
BedeHus. Ha npoTskeHuuM MHOrux net siBNsSnacbh
cekpetapem npodkoMma WMHCTUTYTa Xummn, oTBe-
yana 3a CMNOPTUBHO-O3A0POBUTENBHbLIN CEKTOP.
NmeeT Bonee 40 nyGnukaumm n oauH nateHT Po.

3a 3HaunTenbHbIV BKNag B pa3Butue dyHaa-
MEHTanbHbIX W MpUKNagHbIX UCCNeaoBaHMN B
2006 r. HarpaxgeHa rpamoTton Npesnguyma Komu
HL, YpO PAH, B 2012 r. — lMo4yeTHOW rpamoTom
Ypanbckoro otaeneHus Poccuinckon akagemun
Hayk, B 2014 r. — No4eTHOM rpamoTon Poccumnckon
akagemum Hayk u MNpodcotosa paboTHmkoB PAH.
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Vuenviil cosem Hucmumyma xumuu

N3bpaH Ha obwem cobpaHum HaydHbIx coTpygHukoB WHctutyta xmmum Komm HLU YpO PAH,
yTBepxaeH NoctaHoBneHneMm lNpesngnyma Ypanbckoro otaeneHna Poccunckon akagemmm Hayk Ne 6-5 ot
29 ntoHsa 2011 r., NMocTtaHoeneHnem MNpesnamnyma YpO PAH Ne 8-8 o1 18 mtoHsa 2015 r. YacTUYHO N3MEHEH

€ro cocrtas.

lMpedcedamernb coeema
KYYUH

AnekcaHap BacunbeBuny
uneH-koppecnoHaeHT PAH

3am. npedcedamens
PYBLIOBA

CeetnaHa AnbbepToBHa
OOKTOP XMMUYECKMX HayK

YueHnblli cekpemapb cosema
KINOYKOBA

WpnHa BnagnmuposHa
KaHaAUAAT XUMUYECKUX HayK

OEMWH
Banepuin AHaTonbeBu4
OOKTOP XMMUYECKMX HayK

PABKOB
KOpwuin lBaHoBUY
OOKTOP XMMUYECKMX HayK

CAbIKOB
Panc AcxatoBuy
[OKTOP XMMUYECKMX HayK

YYKNYEBA
MpuHa KOpbeBHa
OOKTOP XMMUYECKMX HayK

BEJIbIX
OmuTpun Bnagumuposuy
OOKTOP XMMUYECKNX HayK

BOMKO
EsreHun Pacdhannosuy
OOKTOP MEAMLMHCKMX HayK

YOOPATUNHA
EneHa BacunbeBHa
KaHaMAAaT XMMUYECKMX HayK

nMnP
WpnHa BagmmoBHa
KaHOugaT XMMUYECKMX Hayk

MNCTOMWH
MNasen BaneHTuHOBWY
KaHAMAAaT XMMUYECKMX HayK

KPVBOLWAMNKNH
MNasen Bacunbesny
KaHOMZaT XMMUYECKMX HayK

NNOrMHOBA
WpwnHa BanepuaHoBHa
KaHOugaT XMMUYECKMX Hayk

CUTHUMKOB
MeTp AnekcaHapoBu4
KaHOugaT XMMUYECKMX Hayk
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Hugpopmayus 0As KoHMAKMos

><1 167000, Pecnybnuka Komu, r. CoikTbiBKap, yn. lNepeomaickas, 48.

Hupekmop UHcmumyma xumuu Komu HL YpO
PAH, 3asedyrowuti nabopamopueli opeaHU4eCKO20
CUHMe3a U XUMuu rpupooHbiX cOeOUHEeHUU
AnekcaHgp BacunbeBuy KYHYUH

un.-kopp. PAH, OOKTOp XMMMUYeckux Hayk

(8212) 21-84-77; 21-99-16
kutchin-av@chemi.komisc.ru

Samecmumens dupekmopa no Hay4Hol pabome,
3agedyrowas abopamopuel Xumuu OKucCIumeris-
HbIX r1pPoUeccos

CeeTtnaHa Anbb6eptoBHa PYBLIOBA

OOKTOP XMMUYECKMX HayK

(8212) 24-02-00; 24-10-45
rubtsova-sa@chemi.komisc.ru

3aeedyrowas nabopamopueli
XUMUU pacmumeribHbIX MoJiuMepo8
EneHna BacunbeBHa YOOPATUHA
KaHAMOAT XMMUYECKMX HayK

(8212) 21-99-61
udoratina-ev@chemi.komisc.ru

Baesedyrowuti nabopamopueli
yribmpaducrnepcHbIX cucmem

Nasen Bacunbesny KPUBOLUANKWH
KaHaMAAT XMMUYECKUX HayK

(8212) 21-99-16
krivoshapkin@chemi.komisc.ru

3aeedyrowjuti nabopamopueli
Kepamu4eckoz20 MamepuanogedeHusi
HOpun UBaHoBNY PABKOB

[OKTOP XMMUYECKMX HayK

(8212) 21-99-21
ryabkov-yi@chemi.komisc.ru

Basedyrowuti nabopamopueli
OU3UKO-XUMUYECKUX MemMOoO0o8 uccriefo8aHusi
Panc Acxatouuy CAIbIKOB

[OKTOP XMMUYECKMX HayK

(8212) 21-90-95 (no6. 51)
sadykov-ra@chemi.komisc.ru

Ten./dakc (8212) 21-84-77; Ten.(8212) 21-99-47
E-mail: info@chemi.komisc.ru
http://www.chemi.komisc.ru

3amecmumernb dupekmopa o obwum sorpocam
Bagum Hukonaesny POMAHTEEB

(8212) 24-79-18

romanteev-vn@bk.ru

YyeHnbil cekpemapb

UpuHa BnagumuposHa KITOYKOBA
KaHaMOaT XMMUYeCKUX Hayk

(8212) 21-99-47
klochkova-iv@chemi.komisc.ru

Bedywuli uHxeHep rno nameHmMHou

u usobpemameribckoli pabome

CeeTtnaHa AnekcaHgpoBHa XXEPEBLIOBA
(8212) 44-57-89
jerebtsova-sa@chemi.komisc.ru

Bedywut cneyuanucm no kadpam
Onbra EBreHbeBHa BAJIAEHKOBA
(8212) 24-33-04
kadry@chemi.komisc.ru

Bedywul uHxeHep o oxpaHe mpyda
u mexHuke 6ezonacHocmu

Banepun UBaHoBn4 JIAPMOHOB
(8212) 21-99-47
chemi@ksc.komisc.ru

naeHbIl 6yxeanmep

TaTtbsiHa ButanbeBHa JIOBAHOBA
(8212) 21-99-18
lobanova-tv@chemi.komisc.ru

Baeedyrowas kaHuenspuel

MapuHa BnagnmupoBHa OPYTOBA
(8212) 21-99-47
chemi@ksc.komisc.ru
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MevaTaeTcs no pelueHuto YueHoro coeta MHcTuTyTa xmmmm Komn HL, YpO PAH

OpuruHan-makeTt H.B. AHopeeBa
Iun3anH obnoxku B.3. Npacc
Pepaktop O.A. 'pocy

JInueHsuna Ne0047 ot 10.01.1999.
KomnbroTepHbIn Habop.
dopmart 60x847. Bymara odpceTHas. [Nevatb oceTHas.
Ycn.-ney. n. 14,75.
Tupax 300 ak3.
3akas Ne 3272.

PepakunoHHo-usgarensckmi otgen Komu HayyHoro ueHtpa YpO PAH
167982, I'CI1, r.CbikTbIBKaAp, Y. KOMMyHUCTUYeCKas, 24.

ISBM 978-5-89606-552-4

I i

97785896 065524
OTneyaTtaHo ¢ OpurMHanoB 3akasynka

000 «Komu pecnybnukaHckas Tunorpaduns»
167982, r. CbikTbiBKap, yn. CasuHa, 81.






