OcHoBaTenb MHCTUTYTA M NEpBbI fUPEKTOP

Knsukun HOpuii CrenaHosmy (1934-2000 rr.)

(YneH-koppecnoHpeHT PAH, JOKTOp TEXHUYECKUX HayK, npoteccop,
Jlaypeart locynapcteenHoit npemun CCCP, npemun Mpasutenscrsa PO)

Founder of the institute and its first director

Yuri S. Klyachkin (1934-2000)

(Corresponding member of RAS, Doctor of Technical Sciences, Professor, Laureate of the State prize of
the USSR, the Government Prize of the Russian Federation)

Kistukun ¥Opuit Crenanosuy pomuiics 31 gexabpst 1934 .
B r. Hlymepis Yysarnickoit CCP. ITocse okonvanust B 1959 1.
Kazanckoro XuMuKo-TexHosiorndeckoro nuerutyta uM. C.M.
Kuposa 6b11 HarpasJier Ha pabory B T. [Tepmb B Hayuno-mipo-
usBoicTBeHHoe oObeuuenne uM. C.M. Kuposa B Hayu-
HO-MCCJIE/IOBATENbCKIIT MHCTUTYT TIOJIMMEPHBIX MATE€PUATIOB
(HUUIIM), re npopabotai 1o 1983 r. u npoies myTh OT UH-
JKEeHepa JI0 HauaIbHUKA JTA00PaTOPUM. 31IECh OH COCTOSLIICS KaK
KPYITHBIIT YUEHBIH U CHENUATUCT B 06IACTH TIOJUMEPHOTO Ma-
TEPUAIOBE/ICHNS U CO3/IaHMS KOMITO3UITMOHHBIX KOHCTPYKITH-
OHHBIX MAaTEPUAJIOB JIJIsI U3/IEJIUI CIIEIIMATIBHOTO HA3HAUEHNUS,
PaboTAIOIINX B 9KCTPEMAJIBHBIX YCIOBUSX. BBICOKOI O11eHKOiT
noctukennii 10pust CrenaHoBuya B 9T0i 06J1aCTH SIBUJIOCH
npucy:xaerve emy B 1979 r. l'ocynapcrBennoii npemun CCCP,
B 1998 . npemun [Ipasuresnscrea PO.

B 1983 roay IOpwmii Crenanosuu tepernen pabotath B
Axazemuto Hayk CCCP. B auBape 1985 1. oH ObLI Ha3HauYeH
JIMPEKTOPOM co3iaHHoro Ha 6ase Orgena xumuu VHcTUTyTA
mexanuku cruomubix cpel AH CCCP Uncrtutyra opranu-
yeckoit xumun AH CCCP. 3xech Hanbosee sipKo MPOSIBUIICS
tastanT IOpus CrenanoBrya Kak opranmusaTopa.

3a CpPaBHUTEJIBHO KOPOTKUII IPOMEKYTOK BPEMEHU €My
V/IaJI0Ch CO3/1aTh MHCTUTYT, KOTOPBIH 3aH:J JOCTOHHOE MEeCTO
B pocculickoil Hayke. VM ObLIO HAYATO CTPOUTENBCTBO HOBOTO
KOMILJIEKCA 3[IAaHUH 1 COOPYKEHUI MHCTUTYTA, TIEPBBII KOPITyC
kotoporo ciat B 2003 roy.

B despasie 1988 roga Kisrakun 0.C. Gbut HazHaueH npes-
ceznatesteM IlepMcKOTO HAyYHOTO LIEHTPa Y paJIbCKOTO OT/IeIe-
nus PAH, B cocTaB KOTOPOro BOILILIO 4 MHCTUTYTA, IBA U3 KO-
TOPBIX OBbLIN CO3[AHbI OMHOBPEMEHHO ¢ [lepMCKUM HayYHBIM
entpom YpO PAH.

Tpynno nepeotiennts Bkaazx IOpus Crenanosuya B co3/a-
HU€e U Pa3BUTHE aKa[eMIYeCKON HAyKU Ha 3amagHoM Ypaie.
YpesBblyaliHO Ba)KHOE 3HAYEHWE OH TPUAABAT B3anuMOIEH-
CTBUIO aKaJileMU4IecKOll, By30BCKOII M OTpacjieBOoil HayKud B
peruoHe, B3aUMO/JICHCTBUIO C OpraHAMU TOCYJIAPCTBEHHOU 1
WUCHOJHUTENbHOM BaacTu. OH SBJIAICA OAHUM U3 MHUIIUATO-
POB pa3paboTku W NpuHsTHs obmactHoro 3akona <O Hayke
U HAyYHO-TEXHUYECKOW mojuThKe B IlepMckoii obsactu»,
«OCHOBHBIX HalPaBJIEHWI HAYYHO-TEXHUYECKON MOJUTUKU B
[Tepmckoii obnacTu».

PesysibraTsl Hay4HOIT paboThl OTpaskeHbl B Gosee yem 200
nybaukanusx u 80 uzobperenusx. Fim 6bL10 MOATOTOBJIEHO 8
KaHUATOB U 5 JOKTOPOB HAyK. AKajleMIyecKasi HayJHast 06-
IIECTBEHHOCTH BBICOKO OIIEHIJIA 3ACIyTH U HAYIHBIE JOCTIKE-
s Knsguknna 0. C. — B 1991 1. o1 6611 n36pan 4IeHOM-KOp-
pecnionzientom PAH.

3a 60JIbIION BKJAA B Pa3BUTUE HAYKU U TEXHUKU U
yCIeNHY0 HayYHO-OpTaHU3aIlMOHHYI0 JiesiTeTbHOCTD I0pnit
CrenanoBiy ObUT HATPAXK/IEH OPACHAMH «3a 3aCIyTH MEpes
OrevectBoM IV crenenus, «Tpymosoro KpacHoro 3uamenus,
«3nax Ilouyera», Meamsamu.

Hupexrop UTX ¥YpO PAH,
ynen-koppecnionzienT PAH B. H. CrpenbnukoB

Klyachkin Yuri was born on the 31st of December in
1934 in the town Shumerlya of Chuvashskaya Soviet
Socialist Republic. After graduating from Kazan Chemical-
Technological Institute named after S.M. Kirov he was sent
to his place of employment in Perm city at the Kirov scientific
production association, part of the Research Institute of
Polymer Materials (RIPM), where he worked till 1983 and rose
from engineer to the Head of the laboratory. In this Institute
he became a prominent scientist and a specialist in the field
of polymer material authority and creation of composite
structural materials for special-purpose products, operating
under extreme conditions. Achievements of Yuri Stepanovich
in this field were highly appreciated and he was awarded the
USSR State prize in 1979 and the Government Prize of the
Russian Federation in 1998.

Yuri Stepanovich began to work in the USSR Academy of
Sciences in 1983. He was appointed director of the Institute of
Organic Chemistry, established on the basis of the Chemistry
Department of the Institute of Continuum Mechanics of the
USSR Academy of Sciences. It was here that his outstanding
managerial abilities revealed themselves. He managed to
create the institute which occupied a fitting place among
Russian scientific establishments. The first building of the
new complex was commissioned in 2003 and started under his
direction.

In February 1988 Klyachkin Yu.S. was appointed chairman
of the Perm scientific centre of the Ural Branch of RAS,
comprising the 4 institutes, two of them being established
simultaneously with the Perm scientific centre of the UB RAS.

Yuri Stepanovich’s contribution into establishment and
development of academic science in the West Ural can’t be
overestimated. He maximized the cooperation of academic,
applied science and science in the institutes of higher
education in the region, cooperation with executive and public
authorities. He was one of the initiators of the development of
the regional laws "Science and scientific and technical policy
in the Perm region” and "The main directions of scientific and
technical policy in the Perm region”.

The results of the scientific work have been published
in more than 200 papers and 80 inventions. 8 Ph.D. and 5
doctoral theses have been defended under his supervision. The
academic community has highly appreciated the services and
scientific achievements of Klyachkin Yu.S. — in 1991 he was
elected a Corresponding member of RAS.

Klyachkin Yu.S. was awarded the orders “For Services
to the Fartherland” of the IV degree, "Labour Red Banner”,
"Badge of Honour” and medals for his important contribution
to science and technology and successful scientific and
organizating activity.

Director of the Institute

of Technical Chemistry of UB RAS
Corresponding Member of the RAS
V. N. Strelnikov



NMHCTUTYT TEXHUYECKOU XM
YPAJIBCKOI'O OTAEJEHNA
POCCUNMCKON AKAJIEMN HAYK

tbunnan GegepansHoro rocyaapcTBEHHOTO GIOAXETHOMO YUPEXAEHUs HayKU

MNepmckoro henepanbHOro UCCNeA0BaTENbCKOro LeHTpa YpanbCKoro otaeneHna Poccuinckoit akagemum Hayk

WuctutyT Texuudeckoil xumun 611 opranuzosan B 1985 roxy
Ha Oaze Orxena xuMun VIHCTUTYTa MEXaHWKH CILIONIHBIX CPEJl
YHIL AH CCCP. OcnoBaresieM WHCTUTYTa U TE€PBBIM JTUPEKTO-
pom ¢ 1985 o 2000 rox 6bL1 wi.-kopp. PAH Kisukun Opuii
Crenanosuy, ¢ 2000 o 2003 rox — wi.-kopp. PAH Tomnctukos
Anexcannp T'eapuxosnu. C 2004 roma IupeKTOPOM WHCTUTYTA
apiisieTcs wi.-kopp. PAH CrpenbnukoB Bnagumup Hukosaesuy.
B 2017 romxy uncTUTYyT Bolien B coctaB IlepMmckoro denepanbHO-
ro uccienoBatesbckoro mentpa YpO PAH. B nacrosiiee Bpems
crpykrypa MHcturyta BRIouaeT 6 jaboparopuil, riae paboTaoT
120 coTpyiHUKOB, U3 HUX 67 HAYYHBIX PAOOTHUKOB, B TOM uwciie 10
JOKTOPOB 1 40 KaHIUIATOB HAYK.

OCHOBHBIE HAYYHBIE HAITPABJIEHWA:

1. Co3manvie MaTeprasoB Ha OCHOBE OPraHUYECKUX MTOJUMEPOB
¥ HEOPTAaHUYECKUX COEMMHEHNN ¢ KOMILTEKCOM 3a[aHHBIX (DU3UKO-
XUMHNYECKNX, MEXaHNYECKNX CBOICTB U CTPYKTYDBbI;

2. PazpaboTKa TeOpUU XUMUYECKOTO CTPOEHUST U METOJIOB CHHTE-
3a OPraHUYeCKUX COeUHEHNH, B TOM YKcIIe 00/1aalonx GUoIort-
YeCKOH aKTUBHOCTBIO.

WccnenoBatenpckasi mporpaMMa WHCTUTYTa HalleleHa Ha
OBICTPOE U KAYeCTBEHHOE PEIIeHNeE 3a/1a4, OCHOBBIBASICh Ha PAa3BU-
TUU CYHIECTBYIOMINX KOHKYPEHTHBIX IMPEUMYIIECTBAX MHCTUTYTaA
B O6JIaCTI/I XUMUU 1 HAYK O MaTe€puaiaX, B TOM YUCJI€ OpraHnve-
CKOIl U (PU3MYECKON XUMHH, TTOJUMEPHOTO MATePUATIOBEICHIS.
Ocoboe BHUMaHUE yleaseTcss 000CHOBAHUIO TIOIXOI0B K pellre-
HUIO IUPOKOTO CIIEKTPA BOIIPOCOB, CBSI3AHHBIX C MCCIIEI0BAHMI-
MU B 9TOU O6JIaCTI/I, HallpaBJIEHHBIMU Ha MMOJy4Y€HUE HOBBIX KJacC-
COB (byHKHI/IOHaJIbeIX MaTepnajioB, BK/IIOYadA Pa3BUTHUE HOBDBIX
MTOKOJIEHUY HAHOMATEPUAIOB U HAHOTEXHOJIOT U,

B MHcTuTyTe BBITOMHSIOTCS PAbOThI, HAMTPABJIEHHBIE HA JOCTH-
JKEHNE HAYYHDIX PE3YJIbTAaTOB B O6JIaCTI/I XMW 1 HayK O MaTepura-
JIaX, & UMEHHO:
¢ pa3pabOTKa HAYYHBIX MPUHIUAIIOB TIOJyYEHHUsS] CAMOOPraHU3YIO-

IIUXCA BBICOKOHAITO/THEHHBIX ITOJIMMEPHBIX CUCTEM C HAHO/IMCIIEPC-
HbIMHU COEANHEHWUAMU PA3JTUTIHOTO (I)yHKHI/IOHaJIbHOF O Ha3HAYECHIA,
¢ CUHTE3 HaHOAUCIIEPCHBIX CUCTEM, U3YIECHNE U PETYJINPOBAHNE UX
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Institute of Technical Chemistry has been
established in 1985 on the basis of Department of
chemistry at Institute of Continuous Media Mechanics
of Ural Scientific Center of Academy of Sciences of
USSR. Yuri S. Klyachkin, Corresponding Member of
RAS, was its founder and first Director in 1985-2000.
In 2000-2003, the Institute was headed by Alexander
G. Tolstikov, Corresponding Member of RAS. As
Jfrom 2004, the Institute is headed by Viadimir N.
Strelnikov, Corresponding Member of RAS. In 2017,
the Institute joined the PFIC UB RAS. Currently, the
Institute structurally unites 6 laboratories totaling 120
specialists, among which 70 research fellows including
10Doctors of Sciences and 40 Candidates of Sciences.

BASIC SCIENTIFIC DIRECTIONS:

1. Creating materials based on organic polymers
and inorganic compounds with pre-set physic-
chemical, mechanical properties and structures.

2. Working out the mechanical structure theory
and the synthesis techniques for organic compounds,
including those with biological activity.

The research program of the Institute is aimed at
solving the tasks rapidly and qualitatively, while using
extant competitive advantages of the Institute in the
Jields of material science, organic and physical chemistry,
and polymer material science. The substantiation of
approaches to solving a wide spectrum of issues related
to investigations in these fields and aimed at producing
novel classes of functional materials, including new-
generation nano-materials and nano-technologies, is
paid special attention.

The exploratory research pursued at the Institute is to
provide novel fundamental and applied results in the field
of chemistry and material science, namely:

* working out scientific principles of producing self-
organizing highly filled polymeric systems containing
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CTPYKTYPBI X CBOWMCTB M CO3[aHUE TEPCIEKTUBHBIX TEXHOJOTHH
TIOJTy4EHUA Cl)yHKHI/IOHaJIbeIX KOMIIO3UTOB,

¢ pa3paboTKa HOBBIX METOJOB CHHTE3a MPUPOAHBIX U CHHTETHU-
YECKUX AJTKAJIOW/IOB; MPENapaTUBHBIX METO/I0B XUMHUYECKOUH U
OGUOKATATUTHYECKON TPAHC(OPMAITUY  TTOJIAIUKINYECKUX  U30-
TIPEHOUIOB PACTUTETTBHOTO TIPOUCXOKICHUS C TeIBI0 TIOTyIeHHS
OPUTHHAJIBHBIX ONTUYeCKN akTUBHBIX N-,O-, S-cojep:Kaiimux
TIPOMU3BOIHBIX HOBBIX CTPYKTYPHbBIX THUIIOB, TIEPCIIEKTUBHBLIX B
KauecTBe JIEKAPCTBEHHBIX TIPENApPaTOB, GHOXUMUYECKUX MAPKEPOB,
XUPAJIbHBIX PEAreHTOB COMPOBOXKACHUS [JISI aCUMMETPUYECKOTO
CHUHTE3Q, paspa60TKa HOBBIX TMOTEHITUAJbHBIX ITPOMBINIJIEHHBIX
SKCTPAreHToB, (oropeareHToB, [TAB, MHIMOUTOPOB KOPPO3WUH,
AQHTUCETITUKOB, TTOJYIPOMYKTOB /7T (POTOXPOMHBIX MAaTepHAJIOB,
MOHOMEPOB JIJIsI TOJTyYeH st GUOAKTUBHBIX TIOJIMMEPOB;

¢ u3ydyeHre OCOGEHHOCTEW U MeXaHW3Ma B3aUMHOTO BJIMSTHUS
aTOMOB B OPTaHUYECKUX, 3JIEMEHTOOPTAHUYECKNX W KOOPAWHA-
IMUOHHBIX COCAMHCHUAX, TMHAMNKN 1 MEXaHN3Ma 06p330BaHI/IH
MOCJIE/IHUX, YCTAHOBJIEHUE CBSI3U OMOJOTMYECKON AaKTUBHOCTH
OPTaHWYECKUX COEJIMHEHUN C Pe3yIbTaTaMi pacyeTa MX Xapak-
TEPUCTUK METOLaMU KBaHTOBOU XUMHNU,

¢ paspaborka 3(h@EKTUBHBIX METOJ0B CHHTE3a TETePOIUKIINYe-
CKUX U OTKPBITBIX TE€TEPOATOMHBIX ITPOM3BOJHBIX Ha OCHOBE
JOCTYIHBIX TIOJUIMUKINYECKUX TEPHIEHONIOB PACTUTEIBHOTO
TTPOUCXOKIECHUS C TIETBI0 CO3/IaHuUs 3(D(HEKTUBHBIX TIPOTUBOOTTY -
XOJIEBDBIX, TPOTUBOBUPYCHBIX 1 6aKT€pI/IL[I/I,[[HbIX JIEKAapPCTBEHHbBIX
CPeACTB, He 00JafaioNnX OO0YHBIM JeHCTBIEM B OTHOIIEHUU
HATUBHBIX KJIETOK OPTaHU3Ma YeJI0BEKA;

* pa3paboTKa METO0B TTyOOKOI OUMCTKY OTPAOOTAHHBIX SJIEKTPO-
JINTOB, CTOYHBIX 1 ITIPOMBIBHBIX BO/] TaJIbBAHNYECKUX ITIPON3BO/ICTB,
TIPEATTPUATUAN MAITUHOCTPOEHUS OT 1BeTHBIX MeTanoB (Cu, Ni,
Zn, Co, Cr u zp.) nouHou orarueil; METOIOB CEJTEKTUBHOTO
M3BJICYECHUA MUHEPAJIOB IIBETHBIX METAJIJIOB U3 CyJII)(bI/IZ[HbIX pya
C WCTOJIh30BaHNEM HOBBIX COOMpaTesieil; SKCTPAreHTOB st
usBsaevernss Cu(ll) n3z KucabIX 1 aMMUAYHBIX CPEJL JIJIs TTPIMe-
HEHUA UX B THIPOMETAIITYPIrUU.

*

*

*

*

*

nano-dispersive compounds for different functional
applications;

synthesizing nano-dispersive systems, studying and
regulating their structures and properties, creating
promising  technologies for obtaining functional
composites;

working out techniques for synthesizing natural and
synthetic alkaloids; preparative techniques for chemical
and biocatalytic transformation of phytogenic polycyclic
isoprenoids to obtain original optically active N-, O-,
and S-containing derivatives of novel structural types
promising as pharmaceuticals, biochemical markers,
chiral accompanying reagents for asymmetric synthesis;
working out novel potential extraction agents, flotation
reagents, surfactants, corrosion inhibitors, antiseptics,
semi-products for photochromic materials, monomers for
producing bioactive polymers;

studying  peculiarities and mechanism of atom
interference in organic, hetero-organic and coordination
compounds, dynamics and formation mechanism of
the latter; ascertaining relationship between biological
activity of organic compounds with their characteristics
calculated by quantum chemistry techniques;

working out techniques for synthesizing heterocyclic
and open hetero-atom derivatives based on accessible
phytogenic polycyclic triterpenoids to produce efficient
anticancer, antivirus and bactericidal pharmaceuticals
without side effects towards native cells of humans;
working out techniques for deeply purifying waste
waters of galvanic productions and engineering
enterprises from non-ferrous metals by ion flotation;
techniques for selective recovery of non-ferrous metal
minerals from sulfide ores with use of novel collectors,
extraction agents for extracting Cu(Il) from acidic
and ammoniac media.

2. Ilepmo, yn. Axademuxa Koponesa, 0.3 — men.: +7 (342) 237-82-72, ¢paxc: +7(342) 237-82-62 3



JJABOPATOPUS CTPYKTYPHO-XUMUNYECKOI
MO/VOUKAIU ITOJIMMEPOB

3aBemyronui

ACTA®bLEBA
CeeTnaHa AcbinXxaHOBHaA
KaH/IU/AT TEXHIIECKUX HAYK

Head of Laboratory
SVETLANA A. ASTAF'EVA
Ph. D. in Technical Science

Tenedon:
+7(342) 237-82-75

e-mail:
astafeva.s@itcras.ru

JlabopaTtopusi ocHoBana B 1974 tomy
non HazBanueM <«Jlaboparopust usnko-
XIUMWUW TIOJTIMepoB» B cocTaBe OTmerna
(msukm mommMepoB  YpasbCcKoro Hayd-
noro 1enTpa Akamemun nHayk CCCP, c
1980 roma B coctaBe MHcTHTyTa Mexa-
nuku cruomubix cpen YHIL AH CCCP,
¢ 1985 roga — B UHCTUTYTE OpraHUyYecKoi
xumun YHI[ AH CCCP (ubme Unctu-
TYT TEXHUIECKOH XUMUHU Y PATbCKOTO OT-
nenenns PoccwWiickoil akameMuu Hayk).
3asenyromumii naboparopueii ¢ 1974 1o
1995 rom — JOKTOp TEXHMYECKUX HayK,
npodeccop berures Banepwuii [1aBroBuy,
¢ 1995 o 2016 rox — KaHAWAAT TeXHUYE-
ckux Hayk SkyiieB PaBuib Makcym3sgHo-
BrY, ¢ 2016 — KaHAMIAT TEXHIYECKUX HAYK
ActadreBa Caersana AcbinxanoBHa. B
2008 roxy smabopaTopusi mepenMeHOBaHa
B «Jlabopatopuio CTPyKTYpHO-XMMHUYe-
CKOHM MOJIN(DUKAIIH TTOJTUMEPOBS.

OCHOBHBIE HAYYHDBIE
HAITPABJIEHUA

¢ TeopeTryeckue W 9KCIIEPUMEHTATIBHbIE
WCCJIEIOBAaHUS CTPYKTYPHBIX TIpeBpa-
NIEHUI B TIOJUMEDPHBIX CHUCTEMAX MO
JIeiCTBEM WHTEHCUBHBIX TETJIOBBIX
moTokoB. M3yuenue 3akoHOMepHOCTE
TEPMOPA3PYIIEHUs MTOJUMEPHBIX Mate-
pUAJIOB C IeJhI0 MOBBINIEHUS 3 dheK-
TUBHOCTU TEIJIOBOW 3AIUTHI CUJIOBBIX
KOHCTPYKITMOHHBIX AJIEMEHTOB U JJIEK-
TPOHHBIX YCTPOUCTB.

¢ [ToBepxHOCTHAsT MOJM(UKAIUSA TTOJH-
MEPHBIX MATEPUAJIOB M HATOJHUTEJIElH
(bUBMKO-XUMUYECKUMU METOJIAMH C 11e-
JIBIO PETYJIMPOBAHUS MesK(DA3HOTO B3au-
MOJIEMCTBUS HA TPAHUIIE Pas/iesia MoJIu-
Mep — HATIOJIHUTETb.

* PazpaboTKa KOMILJIEKCHOTO MOAXO/a K
CO3/IaHUI0 MHOTO(DYHKIIMOHAIbHBIX T10-
JINMEPHBIX MATEPUATIOB HA OCHOBE U3Y-
yeHus: MeX(ha3HOTO B3aUMOJIENCTBUS
U IIPOIECCOB CTPYKTYPOOOPA3OBAHIS
B MHOTOKOMIIOHEHTHBIX CHUCTEMAax B

The Laboratory was established in 1974,
initially as Laboratory of physic-chemistry of
polymers being a subdivision of Department of
polymers physics at Ural Scientific Center of
Academy of Sciences of USSR, as from 1980
— as a subdivision at Institute of Continuous
Media Mechanics of Ural Scientific Center of
Academy of Sciences of USSR. Since 1985,
the Laboratory is a subdivision of Institute
of Organic Chemistry of Ural Branch of
Academy of Sciences of USSR, currently
Institute of Technical Chemistry of Ural
Branch of Russian Academy of Sciences.
The Laboratory was headed: in 1974-1995
by Prof. Valery P. Begishev, Dr.Tech.Sci., in
1995-2016 by Ravil M. Yakushev, Cand.
Tech.Sci., since 2016 by Svetlana A. Astaf eva,
Cand.Tech.Sci. In 2008, the Laboratory
was renamed the Laboratory of Structural-
Chemical Modification of Polymers.

MAIN RESEARCH AREAS

Theoretical and experimental
investigations of structural transformations
in polymer systems subjected to intense
thermal flows. The study of the regularities
of polymer materials’ thermal degradation
with the purpose of enhancing heat-shielding
efficiency of load-bearing constructional
elements and electronic devices.

Surface  modification of  polymer
materials (films, fibers) by physic-chemical
methods with the purpose of controlling
phase interaction at the polymer-filler
interface. The study of how matrix-filler
adhesion in particle- and fiber-reinforced
composites — affects  their macroscopic
properties (mechanical, thermal physical,
rheological, diffusional, and optical).

Developmental work on an integrated
approach to creating multifunctional
polymer materials ensuing from the study
of the phase interactional and structure-
Jormational processes in multi-component
systems under different time-temperature
conditions of forming materials and at
different concentration of fillers.

Moodugurayus yerepodrozo oiokHa

LABORATORY OF STRUCTURAL-CHEMICAL
MODIFICATION OF POLYMERS

Pa3JINYHBIX TEMIEPATYPHO-BPEMEHHBIX YCJIOBUIX
dopMupoBaHUs MaTepHaja M KOHIEHTPALUIX
HaIlOJTHUTEJIEN.

¢ I3yuenue BJMSHUS TPOIECCOB TEPMHUYECKON U
TEPMOOKUCJIUTENBHON OJIMTOMEPU3AINH  YTJIEBO-
JIOPOIHBIX CMeCell pa3IMYHON MPUPOJI HA (POPMU-
pOBaHue yIiaeponucToil Me30(hasbl, OMPeeIsoNei
TerIoU3nYECKre CBOMCTBA MOJy4aeMbIX yTIePOJI-
HBIX MaTepPUAJIOB.

OCHOBHDBIE HAYYUYHDBIE
N ITPAKTUYECKUNE PE3YJIBTATDBI

Ha ocnoBe uccieoBanusi KMHETUYECKUX 3a-
KOHOMEPHOCTEN TEepPMOPA3PYIIEHUs TTOJUMEPHBIX
KOMITO3UIIMOHHBIX MAaTePUAJOB TIOJ JEWCTBUEM
BBICOKOTEMITIEPATYPHBIX TA30BBIX MOTOKOB Pa3pa-
6oTaHa HOBast KOHIIEIIIHST TEILJIOBOM 3aIUThl KOH-
CTPYKIIU U Y3JI0B B aBUAIIMOHHON U PaKeTHO-KOC-
MUYECKOW TeXHUKe. DBBIABIEHBI 3aBUCUMOCTU
TEPMOOKHCIUTEIbHOW CTAOMIIBHOCTH  TIOJIUMEP-
HBIX KOMIIO3UI[MOHHBIX MAaTePUAOB OT PEKUMA
HarpeBa M MPUPOJIbI TTOJTUMEPHOIN MATPUILBL

Orrican HOBBIH MOJXO/ K OTIEHKE MPUTOHOCTU
KOPOTKOTO PEreHepUPOBAHHOTO YIJIEPOIHOIO BO-
JIOKHA JIJIS QJI/IATUBHBIX TEXHOJIOTUIA.

PaspaGotanbl OpUTHHAJIbHBIE METOIbI MO/IH-
(ukam yriaeposHOTo BOJIOKHA, B TOM YUCJIE Pe-
reHepUPOBAHHOTO, GEMUTOM U/MJIM MAarHUTHBIMU
YACTUIIAMU [IJIST JIOCTUIKEHUSI CHUHEPreTUYECKOTO
acdexTa B ero cBoiicTBax.

[Ipensoxken addexTuBHBIN MOAX0] K paspa-
6OTKe TIOJIMMEPHBIX KOMIIO3UTOB € MCIOJIb30Ba-
HUEeM MOAU(PUITUPOBAHHOTO YTEPOIHOTO BOJIOKHA
U KOMOMHMPOBAHHOTO HAIIOJIHUTENSI Ha OCHOBE
YTJIEPOIHOTO BOJIOKHA.

PaspaboTaHbr:

- a(hdeKTUBHOE BCIYYMBAIOIIEECS TTOKPBITHE
Ha 9MOKCUJHOI OCHOBE C BBICOKOUM KPaTHOCTHIO
BCIIEHUBAHWUsI, KMU3HECTIOCOOHOCTHIO U BPEMEHEM
JIOCTUIKEHUSI [IPE/IESIbHON TEMIIEPATYPBI;

- METOJIbI TIOJyYEHUST NIMPOKOTO CHEKTPa yrJie-
POIHBIX MaTepuayioB (Me30dasHble TEKH, U30TPOII-
HBII W UTOJIBYATBIN KOKC, Me30(a3Hble TIOPOIIKN )
Ha OCHOBE Pa3JINYHOTO YIJIE€BOIOPOHOTO CHIPbS.

The study of how the thermal and thermo-oxidative processes,
when used to oligomerize hydrocarbon mixes of different nature
(0il, coal, shale), affect forming a carbonaceous mesophase which
determines thermo-physical properties of producible materials.

MAIN SCIENTIFIC

AND PRACTICAL RESULTS

* The results of investigations in kinetic regularities of thermal
destruction of polymer composite materials subjected to high-
temperature gaseous flows were laid down as a new conception
Jfor thermal protection of constructional elements in aviation
and aerospace aircrafts.

* There is described a new approach to assessing suitability of
short regenerated carbon fibers for additive technologies.

* There are developed original techniques for modifying carbon
fibers, including that regenerated with boehmite and/or
magnetic particles to attain a synergistic ef fect in its properties.

* There is proposed an effective approach to development

of polymer composites using a modified carbon fiber and

combined filler based on carbon fiber.

More detailed results attained:

- Novel efficient epoxy-based intumescent coating featured by

highly-multiple intumescence, viability and time for attaining

a limiting temperature value;

* - Techniques for producing a wide spectrum of carbon materials
(mesophase tar pitches, isotropic coke, needle-like coke,
mesophase powders) based on different types of hydrocarbon
raw materials (residues of atmospheric distillation of shale
resins, heavy gasoil of catalytic cracking, heavy resin of
pyrolysis, coal resin and its anthracene fraction).

*

*
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JlabopaTtopust ocHoBana B 1980 romy
nox HaszBanueM «JlaGopaTopust CHH-
Te3a aKTUBHBIX peEareHTOB» B COCTaBe
WNuctuTyTa MEXaHWKHW CIJIONIHBIX Cpeq
Ypasmbckoro HayqHOTO TIEHTpa AKazieMun
nayk CCCP, ¢ 1985 roma — B Uncruryre
opraamueckoit xumnu YHI[ AH CCCP
(uprHe  VIHCTUTYT TEeXHWUYECKOW XUMUU
Ypanbckoro otaenenusi  Poccuiickoit
akaJeMu Hayk). 3aBeaylomuil J1abo-
patopuett ¢ 1980 mo 1989 roxg — moxTop
XUMIYecKuX Hayk, npodeccop Ilxises
Bmagumup Cepreesuy, ¢ 1989 mo 1993
TOl — IOKTOP XUMHWUYECKUX HaYK, TIpodec-
cop AnapeitunkoB lOpuit Cepreesuu. C
1993 roza tabopaTtopueii 3aBe/yer JOKTOp
xumMudeckux Hayk (¢ 1997 r.), mpoceccop
(c 2007 r.) HIxkssteB KOpuit BragumupoBu.

OCHOBHBIE HAYYHDbIE
HAITPABJIEHUA

OCHOBHBIM ~ HaIlpaBJIEHWEM  HCCJIe-
noauuit ¢ 2000 r. aBiseTcd M3ydeHue
nyTeil  cTaOMAM3alii  HUTPUIHEBOTO
MOHA, YTO IO3BOJIUJIO TPEIJIOKUTD JIH-
HeapHbIe ¥ MHOTOKOMIIOHEHTHBIE CXEMBI
CHHTE3a a30TCOAEP:KAIINX TeTePOIIH-
KJIOB — 3-aJKuiI-3,4-TUTUIPOU30XITHO-
JINHOB HAa OCHOBE ITPUPOIHOTO CBIPbS,
3,3-manKui-3,4- TUTHIPOU30XUHOTIMHOB,
YACTUYHO TUAPUPOBAHHBIX (hDEeHAHTPH-
JIMHOB, MEPTUIPONHIOJINHOB, CITMPOINP-
POJIMH-IIMKJIOTEKCAJEHOHOB, HOBBIX
reTepOIUKIMIECKUX CUCTEM Psijia TUPPO-
710[2,3-1]- v upuauno| 2,3-1)akpuauHos u
[IPUBEJIO K TIOJIYYEHHIO Psi/Ia COeIMHEHUI
C BBICOKOH (hapMaKOJIOTHYECKON aKTHB-
HOCTBIO. Tak, HeHaPKOTUUYECKHIA ITpenapar
aHaIbreTnaeckoro aeticteus I'-104 ycmer-
HO ITPOIIEJT JOKJINHUYECKIE UCIIBITAHNSL.

OCHOBHBIE HAYYHDbIE
PE3YJIbTATDBI

¢ Pazpaboran ygoOHBI MOAXOA K TO-
CTPOEHUWIO paHee He M3BECTHOTO WH-
n0710[ 3,2-C|XUHOJINHOBOTO ~ CKeJIeTa,
OCHOBaHHBIN Ha KacKajie peakiuii Put-
Tep/Muxasib. JlaHHBI TTPOTOKOJI T10-
3BOJISIET OBICTPO U € BBICOKOI peruo-/
JINACTEPEOCETIEKTUBHOCTBIO  TOJyYaTh
unpono[3,2-1Jakpuaunonsr,  Genso[b]
unnono[3,2-c][1,8|nadpTupusunonsr,
kcanTeHo[9,8a-b]ungononsl U nUpu-
10[2,3":2,3]xpomeno|[4,4a-b] MHIOIOHBI

The Laboratory was established in
1980 as “Laboratory of active reagents
synthesis” being a subdivision at Institute
of Continuous Media Mechanics of Ural
Scientific Center of Academy of Sciences
of USSR, as from 1985 — a subdivision
of Institute of Organic Chemistry of Ural
Branch of Academy of Sciences of USSR
(currently Institute of Technical Chemistry
of Ural Branch of Russian Academy of
Sciences). The Laboratory was headed: in
1980-1989 by Prof. Viadimir S. Shklyaev,
Dr.Chem.Sci., in 1989-1993 by Prof. Yuri S.
Andreichikov, Dr.Chem.Sci. As from 1993,
the Laboratory has been headed by Yuri V.
Shklyaev, Dr.Chem.Sci. (1997), Professor.

MAIN RESEARCH AREAS
As from 2000, investigations are chiefly
aimed atthe studiesof nitrileion’s stabilization
routes. The results have enabled proposing
linear and multicomponent synthesis schemes

Jor  mnitrogen-containing  heterocycles,

namely  3-alkyl-34-dihydroisoquinolines
based on  natural raw  materials,
partially — hydrogenated — phenanthridines,
perhydroindolines, spiropyrroline-cyclo-
hexadienones, new heterocyclic systems of
the pyrrolo [2,3-1]- and pyridino[2,3-1]-
acridine series, and therewith giving rise to
obtaining a number of compounds featured
by high pharmacological activity. A non-
narcotic analgesic preparation G-104 has
been successfully pre-clinically tested.

MAIN SCIENTIFIC
RESULTS

Thereis developed a convenient approach
to constructing a previously unknown
indolo[3,2¢ Jquinoline skeleton based on the

LABORATORY OF ACTIVE REAGENTS SYNTHESIS

C XOpoHIMMH BbIXOJaMH. [[aHHI)Ie coe/ImHeHuA
IIEPCHEKTUBHDI [JI IIOMCKA HOBBIX IMTOCTATHKOB.

¢ B pesysbraTe TPOBEJEHHBIX HMCCIEOBAHUN IO

cozmanuio mopeseit JID st mapeHTepasIbHOTO
BBEJIEHUS [ HOBOTO OTE€YECTBEHHOTO COeJIHe-
Hust rpynnbl nupuao|4,3,2-klJakpuauna paspa-
GoTaHa MOJIEJIb JIEKAPCTBEHHO (DOPMBI, a TaKKe
TEXHOJIOTHs ee moJydenusi. [lomobGpanbl 0CHOB-
HbI€ IIapaMETPbl OLEHKM KadeCTBa HOJIy‘-IeHHOI'/JI
Moziesin. HoBas Mozienb jexkapcTBeHHON (HOPMBI
SIBJSIETCST TEPCIEKTUBHON I AATbHEUITNX HC-
CJIe/IOBaHUH C I[eJIbI0 UMIIOPTO3aMellleHNs B CBS-
31 C OTCYTCTBUEM B Poccun IIPOTUBOOITYXOJIEBBIX
JIC mpou3BOIHBIX aKpUIUHA.

¢ PazpaboTaH MeTOj CHHTe3a 4,6-a13aMenéHHOTO

2-beHnAMUpPUMUANHA, UCKIIOYAIOINN TpUMeHe-
HUe majiaaueBoro kartanusa. [laHHOe coennHe-
Hue 06J1alaeT MHTEHCUBHON (haryopeciienueil B
dbuoseroBo-cuneit obmactu crnexkrpa 390-470 um
(DF73%),atakkeabHeKTUBHBIM TOTIONEHNEM B
nuamaszone 300-420 am. [IpeacTaBienHbIe Xapak-
TEPUCTUKHU TMO3BOJIIIOT HCIOJIb30BATH JAHHBIN
NMUPpUMHUANH B Ka4deCTBE MOJYIIPOBOJHUKOBBIX
CJI0EB TIPU CO3JIAHUM YCTPOINCTB OPTaHUYECKON
3JIEKTPOHUKHU.

¢ PazpaGorana momuburanus peaxiun Dpuj-

JIEH/Iepa, TT03BOJIAIONAs OCYIEeCTBUTh TTePeX0/l
0T 3,4-TUTUPON30XNHOINHOB K 4-apuisamMe-
H_[éHHbIM XWHOJIMHAM 1 YaCTUYHO TUJAPUPOBAH-
HBIM 9-apuiiakpuarHaMm, 00JafafoluX WHTEH-
cUBHOU (uryopeciientiueii B (GproseToBO-cUHEN
obmactu criektpa 390-470 HM.

¢ CuHTe3mpoBaHa cepus HOBBIX 1,3-mIM3aMenIeHHbIX

XaJIKOHOB, CONEP:KAINX B CBOEU CTPYKType pas-
JIMYHBIE AJIEKTPOHOMOHOPHBIE 3amecTuTen. CHUH-
TE3MPOBaHHBbIE MUPUMUIMHBI 00JaaloT  CUHEN
(byopecrientieli, BEBICOKUMHU 3HAYEHUSIMA KBaH-
TOBOTO BBIXOJA (pIyopeciieHInu n KoadduimenTa
MOJISIPHOTO TIOTJIOTeHus. Hacrosiee mccienoBa-
HUE TPEJICTaBIIsIET 3HAUUTETbHBIN UHTEPEC C TOUKU
3PeHUsT CO3/IaHUsI HOBOTO THUIIA MUPUMUIUHCO/IED-
JKanmx (haryopodopoB CUHETO U3TYIEHU.

Ritter/Michael reaction cascade.This protocol allows for the rapid
and highly regio/diastereoselective preparation of indolo[3,2[]
acridinones, benzo[b Jindolo[3,2¢][1,8 [naphthyridinones,
xantheno[9,8ab Jindolones, and pyrido[2’,3:2,3 Jchromeno[4,4ab]
indolones in good yields. These compounds are promising for the
search for new cytostatics.

As aresult of the conducted research on the creation of dosage form
models for parenteral administration for a new domestic compound of
the pyrido[4,3,2kl Jacridine group, there is developed a dosage form
model, as well as a technology for its production. There are selected
main parameters for assessing the quality of the resulting model.
The new dosage form model is promising for further research aimed
at import substitution due to the lack in Russia of antitumor drugs —
acridine derivatives.

There is developed a method for synthesizing 4,6-disubstituted
2-phenylpyrimidine that excludes the use of palladium catalysis.
This compound has intense fluorescence in violet-blue region of
spectrum at 390-470 nm (quantum yield 73% ), as well as effective
absorption in the range 300-420 nm. The presented characteristics
enable this pyrimidine to be used as semiconductor layers in creation
of organic electronic devices.

There is developed a modification of the Friedlander reaction
enabling transition from 3,4-dihydroisoquinolines to 4-aryl-substituted
quinolines and partially hydrogenated 9-arylacridines that exhibit
intense fluorescence in violet-blue region of spectrum at 390-470 nm.

There was synthesized a series of novel 1,3-disubstituted chalkones
containing in their structures different electron-donor substituent
groups. The pyrimidines synthesized exhibit blue light fluorescence,
high values of quantum yield of fluorescence and molar absorption
coefficient.
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JIABOPATOPHA OPTAHNYECKUX
KOMIVIEKCOOBPASYIOUINX 9JIEMEHTOB

JlaGoparopus octoBana B 1985 roxy
Mo  TepBOHAYAJNbHBIM  Ha3BaHUEM
«JIabopatopusi OpraHMYeCKHX 9KCTpa-
reHTOB M copOeHToB». Eé opramumsaTop
u GeccMennblii 3aBeayomuii ¢ 1985 o
2012 rom — MOKTOp TeXHUYECKWX HaAYK,
npocdeccop Agekcanap BacuiabeBuu
Pangymes. B 2006 romy mabopatopust
neperMeHoBana B <«JlaGopaTopuio op-
raHU4eCKUuX KOMILIEKCOOOPa3yI0MIIX
pearentoB». C 2012 roga mo HacTosIiee
BpPeMsI PYKOBOJUTENb J1abopaToOpunl —
KaHAWAAT XUMU4YeCKX Hayk YekaHoBa
Jlapuca l'ennanbeBHa.

OCHOBHBIE HAYYHDbIE
HAITPABJIEHUA

¢ HAIpaBJIEHHBIH CHHTE3 a30T-, CEPOCO-
JlepKaIuxX  JIUTAH/OB, WCCIe0BaHUe
"X (OU3UKO-XUMUYECKUX CBOWCTB, KOM-
IEKC00OPa30BAHMST C HOHAMH TIBETHBIX
U PEeIKO3eMEeNbHBIX METaJIoB, a TaK-
JKe YCIOBUI TPUMEHEHUs B TPOIIeccax
KUKOCTHON 3KCTPaKINH, (hIIoTaIII
MOHOB M MUHEPAJIOB, COPOINH;

* pa3paboTKa TEOPETUYECKUX U TEXHOJIO-
TMYECKUX OCHOB TIPUMEHEHUS HOBBIX
peareHToB /I TIPOIIECCOB KOHIIEHTPU-
POBaHUsA U pa3/ieJIeHns I[BETHBIX MeTaJl-
JIOB, MCTIOJIb3YIOIIUXCST B MepepaboTKe
MUHEPAJIBHOTO CBIPHSI, OTXOZOB U TIPO-
MEKYTOYHBIX TMPOLYKTOB 0OOTAICHSI
Py Y PEATTPUATUH 1[BETHON METAJLITYP-
MW, TEXHOTEHHBIX PACTBOPOB CJIOXKHOTO
COCTaBa C 1eJIbI0 MUHUMU3AINH 3K0JI0-
TUYECKOTO BO3IEHCTBYS 1 0OecTiedeHust
YCTOHYMBOTO UCITOJIb30BAHUS PECYPCOB;

* pa3paboTka KOMOMHMPOBAHHBIX METO-
JIOB aHAJIN3a METAJIJIOB M OPTAHUMYECKUX
BEIECTB

The Laboratory was established in
1985 as Laboratory of organic extraction
agents and sorbents. The Laboratory was
organized and then (1985-2012) headed
by Prof. Alexander V. Radusheov, Dr.Tech.
Sci. In 2006, the Laboratory was renamed
Laboratory  of organic  complexing
reagents.

MAIN RESEARCH AREAS
* Directed  synthesis of  nitrogen-
containing reagents for concentrating
and separating non-ferrous and less-
common metals.
* Investigation — in  physic-chemical
properties of ligands and conditions
of their application as multifunctional
reagents (extraction agents, flotation
reagents, sorbents, surfactants, etc.)
The study of phase and extraction
equilibriums in stratifiable systems

*

without an organic solvent.

* The  development of  combined
analytical techniques for metals and
organic substances.

MAIN SCIENTIFIC AND

PRACTICAL RESULTS

* There were studied physic-chemical
and complex formation properties
of over 13 classes of organic
compounds as promising reagents for
concentrating ions and minerals of
non-ferrous metals.

* On the basis of derivatives of
aliphatic carboxylic acid hydrazides,
there were designed collectors for
[lotation extraction of non-ferrous
metal minerals, mainly sulfides of
Cu, Zn, Mi and Mo.

* n-Tert-butylbenzoic acid N’,-
N’-dialkylhydrazides of  formula
ArCONHN(R),, Versatic — acid
dimethylhydrazides were offered as
agents for extracting Cu, Ni, and Co
Jrom ammoniac solutions with high
contents of ammonia and ammonium
salts.

¢ Hydrazides of o.-branched carboxylic
acids (Versatic) were offered as
efficient agents for extracting Ni
Jrom acidic media (pH 0.7-3) in
the presence of iron and other non-
ferrous metals, and so for rare-earth
metals from sulfuric media, e.g.

LABORATORY OF ORGANIC

COMPLEXING REAGENTS

OCHOBHBIE HAYYHDBIE
N ITPAKTUYECKUNE
PE3YJIbTATDI

Ha ocnoBe uccrenoBanns (pusmko-XUMUYECKIX
CBOWCTB MATHAANATH KJACCOB a30TCOAEP:KAITUX
JINTAHJIOB TIOJIy4€eHbl KOPPEJISIIIUOHHBIE 3aBUCUMO-
CTU «COCTaB — CBOMCTBO», JIAIONINE BO3MOKHOCTb
KOJINYECTBEHHOI'O TPOTHO3UPOBAHUSI CBOWCTB rO-
MOJIOTOB B Psi/iaX U3YYEHHBbIX COEAMHEHUN U 1ieJie-
HAMPaBJIEHHOTO BBIOOPA PEATEHTOB JJIST PEIICHISI
KOHKPETHBIX HPUKIAAHBIX 3a/1a4. C mpuMeHeHneM
JTAHHOTO TIO/IX0/IA MTPEJIOKEHBI:

* TUPa3U/bl O-PAa3BETBJIEHHBIX KapOOHOBBIX KHC-
got (FBUK 1519) kak acddexTrBHbIE IKCTPAreH-
ThI JIJis1 u3BJedeHust Ni M3 KHUCJbIX Cpell B IPH-
CYTCTBUH jKeJjie3a M JIPYTUX IBETHBIX METAJLIOB;
a TakKe MU3BJEYEHUS PEIKO3eMETbHBIX METAJIIOB
13 CEPHOKUCJbIX CPell, HAl[PHMepP, 3 PAaCTBOPOB
BBIIETaYBaHMA (HOCHOTHTICA, € TIOTYyIEHUEM KaK
CYMMAapHBIX, TaK U UHIUBUAYATbHBIX KOHIIEHTPA-
TOB JIAHTAHOUJIOB;

¢ 1, 1-mumeTni-1-anKuATHAPA3UHUH XJIOPUABl Kak
cobuparenu st GIoTaruyu KapOOHATHO-TJIHHN-
CThIX TIaMoB Kamuiubix pya (UIC-1214), antu-
CETITHUK /LIS 3AIUTHI [EJLTI0N030COAePKAIUX Ma-
tepuaiioB («[mapazekc-2»);

¢ AIMUIICYIb(DOHUITUIPA3UHBI KAK peareHTbl s
MIPOIECCOB MOHHOU (DIOTAIUY IIBETHBIX METAJLIOB;
ANKIIGEH30ICYTbHOKUCIOTa — IS (DIIOTAIMOH-
HOTO W3BJIEYEHUST MOHOB DPeIKO3EMEJbHBIX 3Jie-
MEHTOB;

* mosiuuruposannble ruapasugamMu u N',N’-nume-
TUJITHIPA3UIAMU ME30MIOPUCThIE KPEMHE3EMbI KAK
COPOEHTBI I[BETHBIX U PEIAKUX META/IOB (Me/H,
kobanbra, Hukens, peaus(VIID), mommb6aena (VI),
Boasdpama (V1) Banagus (V)).

Ha ocHoBaHUM TEOPETUYECKUX U IKCTIEPUMEHTATb-
HBIX UCCJIEIOBAHUI cuHepreThYecKuX 3D eKToB pea-
FEHTOB PA3JINYHON MOJIEKYJISIPHOM CTPYKTYPBI (ITpO-
M3BOJIHBIX TUPA3HU/IOB anr(aTuiecKux KapOOHOBBIX
KHCJIOT, TeTEPOIUKINYECKIX U aPOMATHUYECKUX a30-
COEIMHEHUI U KCAHTOTEHATOB) pa3paboTaHbl KOMITO-
3uiK (hJIOTAMOHHBIX PeareHTOB-cobuparesieii st
MOBbIIeHUst AHPEKTUBHOCTU U CETEKTUBHOCTU TTPO-
necca aroraryu cyabGUAHBIX MUHEPAJIOB T[BETHBIX
METaJLIOoB.

PazpaboTaHbl HOBbIE METO/IbI CHHTE3a U MOy IEHbI
HOBbIe TPOU3BOJIHbIE TUApa3uHa (ayaba(KeT)asu-
Hbl, N’-(9H-(a3a,tno)kcanreH-(5)9-mn)rugpasuibt
KapOOHOBBIX KucyaoT, 2-(9H-kcanren-9-mr)-O-an-
KUJITHAPA3UHKapOOTHOATHI), POSBJIAIONIE BbI-
COKYI0 aHTHOKCHUIAHTHYIO M aHTHOAKTEPUAIbHYIO
AKTHBHOCTH.

leaching solutions of phosphogypsum, with producing both
summary and individual lanthanoid concentrates.

* On the basis of 1,1-dimethyl-1-alkylhydrazinium
chlorides, there were developed collectors for flotation of
carbonate-clay slimes of potassium ores, an anticeptic
agent for protecting cellulose-containing materials, and
multifunctional reagent for oil production (Hydrazex-2).

¢ There were developed reagents for theion flotation processes
(treatment of wastewaters, recovery of non-ferrous metals
Jfrom depleted technological solutions).

* There were investigated stratifiable systems intended to
be employed in extraction processes. As compared with
traditional liquid extraction based on organic solvents, the
systems proposed are free of toxic, fire-hazardous, and
costly components.
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Jlaboparopust ocuoBana B 1984 romy
o/ HazBaHueM «JlabopaTopust KOMITO3H-
IIMOHHBIX MATEPUATIOBY B cocTaBe OT/esa
usnkm mosmmepoB MucTnTyTa MeXaH!-
KW CIIOIIHBIX CPefl Y PabCKOTO HAyYHO-
ro rieaTpa Akagemun vayk CCCP, ¢ 1985
rofa — B coctaBe MHcTHTyTa Opranmye-
cxort xumnn Y HI[ AH CCCP (uape Nn-
CTUTYT TEXHUYECKON XUMUU Y PAIbCKOTO
otneneHnst Poccutickoil akameMt HAyK).
B 2006 roxy sraboparopust miepenMeHoBa-
Ha B «JIabopaTtopuio MOJMMEPHBIX Mate-
puanoB». 3aBeiylonuii taboparopuei ¢
1984 mo 2016 rog — NOKTOp TEXHIUECKUX
HayK, mpodeccop, 3aciy;KeHHbIH IedTemb
Hayku P® TepematoB Bacunmii Bacwiibe-
By, ¢ 2016 roga — AOKTOP TEXHUYECKUX
nayk Cenmues Barepwit IOsbeBmy.

OCHOBHbBIE HAYYHbBIE
HAITPABJIEHUA

+ MosekynsapHbIN 1U3aliH ypeTaH-coiep-
JKAIUX TIOTMMEPOB M MeXaHU3M (op-
MUPOBaHsI HanboJiee BaJKHBIX CBOUCTB
GJIOK-COTIOJIIMEPOB.

¢ PazpaboTka TOJMMEPHBIX CBSI3YIONIIX
Ha OCHOBE TIOJIMYPETAHOB, TIOJIMYPETaH-
MOYEBUH, TOIUIDUPYPETAHITOKCUIOB
1 TIOJTUATTOKCUIOB, B TOM YHCJIE MOPO30-
CTOMKUX, XOJOTHOTO OTBEPKAEHUS, TEP-
MOCTOWKHNX ¥ YCTOMYMBBIX K JEWCTBUIO
arpPeCcCUBHBIX CPe]l.

¢ Teopust u MexaHu3M aGpasUBHOTO W3-
HOCa 2J1aCTOMEPOB, pa3paboTKa CIely-
QIBHBIX JIETUPYIOMINX 100ABOK JIJIST MO-
AudUKAIU TpPUGOTIOTUIECKUX CBOUCTB
MOJTTMEPOB.

¢ Teopuss M MeXaHU3M TLTACTUDUKAIII
TIOJIAPHBIX MMOJIMMEPOB.

* HuskoremmepaTypHBI CHHTE3 BBICOKO-
IIPOYHBbIX KOHCTPYKIIMOHHBIX TTOJINYPE-
TaHOB.

¢ PazpaboTKa aAre3nOHHBIX U KJIEEeBbIX
KOMITO3UITUX JIJIST METAJITIOB Y KEPAMUKH.

The Laboratory was established in 1984
as Laboratory of composite materials being
a subdivision of Department of polymers
physics at Institute of Continuous Media
Mechanics of Ural Scientific Center of
Academy of Sciences of USSR, as from
1985 — a subdivision of Institute of Organic
Chemistry of Ural Branch of Academy of
Sciences of USSR (currently Institute of
Technical Chemistry of Ural Branch of
Russian Academy of Sciences). In 2006,
the Laboratory was renamed Laboratory
of polymer materials. In 1984-2016, the
Laboratory was headed by Prof. Vasily V.
Tereshatov, Dr.Tech.Sci. As from 2016, the
Laboratory has been headed by Valery Yu.
Senichev, Dr.Tech.Sci.

MAIN RESEARCH AREAS

* Molecular  design  of
containing polymers and mechanism of
Jforming most important properties of
block-copolymers.

* Polymer binders based onpolyurethanes,
polyurethane ureas, polyetherurethane
epoxides and polyepoxides, including
those frost resistant, of cold hardening,
thermostable — and  stable  against
aggressive media.

* Theory and mechanism of abrasive wear
of polymers, developing special alloying
additives for modifying tribological
properties of polymers.

* Theory and mechanism of plasticizing
polar polymers.

* Low-temperature synthesis of high-

urethane-

strength constructional polyurethanes.

* Functional composite materials based
on urethane-containing and epoxy
binders with fiber-like and hybrid fillers.

LABORATORY OF POLYMER MATERIALS

*

CDyHK]_II/IOHaJH)HbIe KOMIIO3UTHDIE MaTepuraJibl
Ha OCHOBE YPETAHCOAEPKANNX W IMOKCHUIHBIX
CBSIBYIOIIUX C BOJIOKHOOOPA3HBIMI U THOPHTHBIMU
HAMOJTHUTEJISTML.

OCHOBHbBIE HAYYHDbIE
N ITPAKTUYECKUE PE3YJ/IBTATDI

*

*

*

*

MeTtononorng onucanus aedhOpMariOHHOTO TTOBe-
JIEHSI TIOJISIPHBIX 3JIACTOMEPOB C BBICOKUM YPOBHEM
MEKMOJIEKYJISIPHOTO B3aUMOJIENCTBUST B YCIOBHSIX
PABHOBECHOTO ¥ HEPABHOBECHOTO HATPYKEHUSI.
YcraHoBJsieHbl OCHOBHBIE HMPUHIIUATIBI (DOPMUPO-
BaHUsI BaKHEHIIMX CBOWCTB YPETaHOBBIX OJIOKCO-
ITOJINMEPOB B 3aBUCUMOCTH OT XUMHUYECKOTO CTPO-
€HUsI, HA/IMOJIEKYJISIPHOM CTPYKTYPbI U TaPaMETPOB
OKpYsKaIollel CPeJibl; BIUSHIE BJIAKHOCTH HA OC-
HOBHbBIE (PUBUKO-MEXaHUYECKUE W AKCILIYaTaI[OH-
HbIe XapaKTEPUCTUKK YPETAHOBBIX 3J1aCTOMEPOB.
PaspaboTana Teopusi B3aUMOAEHCTBUS TTOJISPHBIX
AJIACTOMEPOB € TIACTU(HUKATOPAMU C TIPOTHO3H-
POBaHUEM TEPMOIUHAMUYECKUX U (PU3UKO-MeXa-
HUYECKUX MapaMeTPOB ILIaCTU(UIINPYEMOTo Ma-
Tepuana.

MeTtomonorus (popMUPOBAHUS TTOBBIIIEHHON U3HO-
COCTOMKOCTH TIOJIIYPETAHOB B YCIOBUSIX aOpa3suBHO-
TO U THAPOaGPa3sMBHOTO BO3/IEHCTBIISL.
MoposocToiikue siactoMepbl, paboTOCIIOCOGHBIE B
AKCTPEMAJIbHBIX KJITMMAaTUYECKUX YCJIOBHSIX /IO TEM-
nepatypsi -70°C, BriepBbie pazpaboTaHHbIE HA OCHO-
B€ TIOJISIPHBIX CBSI3YIOIINX.

BricokoaddhexTuBHbBIE CBA3YIONTHE HA OCHOBE OPH-
TMHAJIBHBIX  TTOTMA(PUPYPETAHINTOKCUIHBIX — OJIU-
TOMEpOB /I KJIEEBBIX KOMIIO3UIIANA M 3alUTHBIX
TTOKPBITUM.

CrerraibHble T06ABKY IS OBBINICHIsT aGpa3nB-
HOW CTOMKOCTH TIOJIUMEPOB.

WsnococToiikue mosnypeTaHoBbIe TIOKPBITUAS [T
TTOJTMMEPHBIX CTEKOJI.

TepmonacTiaHble TOTMYPETAHBI C TOHKEHHON
TEMITIepaTypoil TiepepaboTKH, TI03BOJISIIOIIIE TTPOBE-
JieHue epepaboTKy mpu Temieparypax Hiske 130°C.
HoBsbie anokcumabie ¢BA3YIONME aMUHHOTO U aH-
TUIPUAHOTO OTBEPK/IEHUS C BBICOKOH TEIJIOCTOM-
kocThio (710 300 — 350°C 110 Buka), HU3KHUM BOJIOIIO-
TJIOTIIEHNEM, TIpeTHa3HAYEeHHbIE [T W3TOTOBJIEHUS
KOMTIO3UITHOHHBIX MaTepUaoB, B TOM YHCJIE Opra-
HO- 1 CTEKJIOTIJIACTHUKOB.

BbicOKOHAMOHEHHBIE HKOJIOTMYECKU Ge30TacHbIe
KOMTIO3UTHI JIJIS 3aITUTHI OT PJIMOAKTUBHOTO U3JTY-
YEeHMSI.

KoHCTPYyKITMOHHBIN TBYXKOMITOHEHTHBIN K€l XO-
JIOMTHOTO OTBEP:K/EHWST HA OCHOBE OPUTHHAJIBHBIX
0MT03(UPYPETAHOBBIX OJTUTOMEPOB.
[TommypeTtanoBblie aacTOMEPHI 71T THAPOAKYCTH-
YECKUX YCTPOWCTB MTMPOKOTO HA3HAYECHMUS.

MAIN SCIENTIFIC
AND PRACTICAL RESULTS

*

*

*

*

*

*

*

*

Methodology for describing strain behavior of polar elastomers
with a high level of intramolecular interaction under conditions
of equilibrium and non-equilibrium loading.

Methodology for forming most important properties of
urethane block-copolymers as dependent on chemical structure,
supramolecular structure and parameters of ambience; basic
physic-mechanical and operational characteristics of urethane
elastomers as affected by moisture.

Methodology ~ for describing interaction between polar
elastomers and plasticizers with predicting thermodynamic and
physic-mechanical parameters of materials plasticized.
Methodology for forming enhanced wear resistance of
polyurethanes under conditions of abrasive and hydro-
abrasive effect.

Frost-resistant elastomers operable under extreme climatic
conditions at temperatures attaining minus 70°C and designed
Jorthe first time on the basis of polar binders.

Highly efficient binders based on original polyetherurethane-
epoxide oligomers for adhesive compositions and protective
coatings.

Special additives for enhancing abrasion resistance of polymers.
Wear polyurethane coatings for polymer glasses.

Thermoplastic ~ polyurethanes with reduced temperature
of recycling, which enable polyurethanes to be recycled at
temperatures below 130°C.

Novel epoxy binders of amine and anhydride hardening with
high heat stability (up to 300- 350°C for the Vicat softening
temperature), low water uptake, and intended to be employed
in producing composite materials, incl. organo- and glass-fiber
plastics.

Highly filled and environmentally friendly composites for
protection from radioactive irradiation.

Constructional two-component adhesive of cold hardening
based on original oligoetherurethane oligomers.

Polyurethane elastomers for hydroacoustic devices of wide use.

11
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JIABOPATOPUA MHOTO®A3HDBIX
TNCITEPCHBIX CUCTEM

JlabopaTtopusi ocHoBana B 1985 roxy
Kak <«JlaGoparopusi KJEEBBbIX KOMIIO3M-
TOB» B VIHCTUTYTE OpraHUYecKON XUMUU
YHII AH CCCP (B nactosiiee BpeMs —
NHCTUTYT TeXHUYECKOU XUMUM Y pasb-
CKoro otrzaesieHust Poccuiickoil akaieMuu
HayK), 3aBeyrorum jJaboparopuu ¢ 1985
no 1999 rox GbLI AOKTOP TEXHUYECKUX
HayK, uieH-koppecrnorgent PAH Kirsu-
kuH IOpuit Cremanosuu. C 2000 Toma
J1aboPaTOPHIO BO3IJIABJISIET JOKTOP TEX-
HUYECKUX HayK, mpodeccop Bamprimdep
Buxrop Anexkcanaposud. B 2008 roxy sia-
6opaTopust TlepernMeHoBaHa B «Jlaboparo-
puio MHOTO(A3HBIX AMCTIEPCHBIX CHCTEMS.

OCHOBHBIE HAYYHDbIE
HAITPABJIEHUA

Coznmanne TEOPETHUECKUX W IKCIEPU-
MEHTAJTbHBIX OCHOB (hOPMUPOBAHUS MHO-
roa3HbIX ANCIIEPCHBIX CUCTEM C Pa3Jmd-
HBIMH (PYHKITMOHATHPHBIMU CBOMCTBAMIL.

+ DyHaMEHTAbHBIE HCCJEIOBAHUST ITPO-
I[ECCOB  CHMHTE3a, CTPYKTypooOpas3oBa-
HUSA, MeK(a3HOTO B3aWMOECHCTBUS W
VIPaBIsieMOro (POPMUPOBAHUS CTPYK-
TYPBI B MHOTO(DA3HBIX JMCTIEPCHBIX CH-
CTeMax [T CO3/IaHMST HOBBIX (DYHKIIW-
OHAJIBHBIX MaTepuajioB C 3a/laHHbIMU
XapaKTepUCTUKAMU.

¢ [Tpuxsaanble UcCCIeAOBAHNUS U BHeIpe-
HUEe MHHOBAIIMOHHBIX pelleHui JIJIs pas-
JIMYHBIX OTPaCJIeil IPOMBIIICHHOCTH.

OCHOBHBIE HAYYHDbIE
PE3YJIbTATDBI

* PaspaboTaHbl MeTO/IbI CUHTE3a KOMOU-
HUPOBAHHBIX KATATUTUIECKUX CHUCTEM
Ha OCHOBE OKCHJIOB TIEPEXO/IHBIX MeTaJl-
JIOB, YCTAHOBJIEHA B3aUMOCBSI3b MEKIY
X (HUBUKO-XUMUYECKUMHU XapaKTepu-
CTUKAaMU W KaTaJUTUYECKON aKTHUBHO-
CTBIO METAJIJIOOKCUIHBIX KaTATN3aTOPOB.

¢ YcTaHOBJIEHBI 3aKOHOMEPHOCTH yTIPaB-
JleHusT MOpP(QOJIOTHell Me30MOPUCTHIX
OKCH/IOB KPEMHUS, Maprafila U alioMu-
HUA 1719 POPMUPOBAHMS 33/[aHHON TIO-
PUCTOI CTPYKTYPBHI.

* Paspaboranbl (pUBHKO-XUMUYECKUE OC-
HOBBI TOJIYYeHUsT CyTepruapoGoOHbIX
(pyHKITMOHANBHBIX ~ HAMOJTHUTENEH Ha
OCHOBE MEJIKOIMCIIEPCHBIX YaCTHIl JIU-
OKCHJIa KPeMHYIsI, 00ECTIeYNBAIOIIX BbI-
COKYIO TEKy4YeCTh TTOPOIIKOBBIX OTHETY-

The Laboratory was established in
1985 as Laboratory of glue composites
at Institute of Organic Chemistry of Ural
Scientific Center of Academy of Sciences
of USSR. The Laboratory was headed: in
1985-1999 by Corresponding Member of
RAS Yu.S. Klyachkin, Dr.Tech.Sci., as from
2000 — by Prof. Victor A. Valtsifer, Dr.Tech.
Sci. In 2008, the Laboratory was renamed
Laboratory of  multiphase  dispersive
systems.

MAIN RESEARCH AREAS

* Creating theoretical and experimental
basics of forming multiphase dispersive
different-purpose systems.

* Investigating interaction  processes
in multiphase systems and formation
processes  of  nanostructures — of
filled polymer systems; ascertaining
qualitative and quantitative links
between structural parameters and
properties of filled polymer systems.

* Physic-chemical — modification  of
superficial structures of materials for
enduing with superhydrophobic and
superoleophobic properties.

* Developing physic-chemical basics for
obtaining  high-molecular ionogenic
acrylate copolymers.

MAIN SCIENTIFIC

RESULTS

* There were developed — synthesis
techniques for combined catalytic
systems based on transition metal

Oxcuo ANMOMUNHUA, n()JL]/lt(%Hilbll;l Zu()[)()m(fj%(l/lthLM cnocobom

HIAIUX COCTABOB, IPUMEHSIEMbBIX B aBTOMATHYECKUX
CHCTEMAX IMOPOIITKOBOTO MTOKAPOTYIIEHUST U B3PbIBO-
TIOJIABJIEHHSI.

PaspaboraHbl criocoObl TIOJIyYeHUs] TEPMOYCTONYH-
BbIX MarHuTHbIX cucrem Y-Fe,O,-SiO, ¢ Bbicokoit
yaeabHo# mopepxHocthbio (10 1000 M?/T), coxpaHsi-
IOIUX MATHUTHbIE XAPAKTEPUCTUKH MTOCJIE BBICOKO-
temmeparypHoi Beiziepkku (T=1000 °C, 3 u).
YcraHoBJIeHbl 0COOEHHOCTH PEOJIOTHYECKOTO MO~
BeJIeHUsT KOMITO3UITMET HA OCHOBE OJIMTOMEPHOI
MATPUIII ¥ TUCTIEPCHOTO HATIOJHUTEIS ¢ HAHOPA3-
MEPHBIMU YACTUIAMHU: BbISIBJIEHA KPUBAS TEUEHMS
¢ HETUTTMYHO (hOPMOIT THCTEpE3UCca, OTIMYATONTA-
SCS OT TIOBeJIEHNST KOMITO3UIIUN ¢ MUKPOYACTHUI[A-
MU HAMTOJHUTEJISI.

PaspaboTranbl MeTO/Abl CHHTE3a THOPUIHBIX IO-
pomkoBbix MatepuanoB Agl-SiO, ¢ MyIbTUYHK-
IUOHAIBHOW aKTUBHOCTBIO 10 OTHOIIEHHIO K BJIare
BO3JlyXa, MEPCHEKTUBHBIX B KAYECTBE OCAJKOIIpe-
06pasyolX peareHToB ISl TEXHOJOTHIT UCKYyC-
CTBEHHOTO YITPABJIEHUST OCA/TKAMYL.

PaspaGotatbl  BbICOKOI((EKTUBHBIE — THAPOM30-
JIIIUOHHbBIE 00aBKU [7isi 00ecieYeHnst BOJIOHE-
HPOHMI[AEMOCTH ¥ JIOJITOBEYHOCTH OGETOHHBIX |
KeJie300eTOHHBIX ~ KOHCTPYKIUI. Y CTaHOBJIEHO,
YTO KJTI04eBbIM 3(h(HeKTOM yTIpaBisieMoil KPUCTAT-
JIN3AIUYN TUIPATHBIX (a3 B IEMEHTHOU CUCTEME,
MOANGDUITMPOBAHHON M06aBKaMU, SIBJISIETCS TleJie-
HanpaBjieHHoe (JOPMUPOBAHIE CTPYKTYPHI, TIPOSTB-
JISTIOTTIEECsT B YIIJIOTHEHUY MATPHUIIBI ITPU PABHOMED-
HOM pactpenesnieHnu (a3 U CeJeKTUBHOM POCTe B
nedexrax (MOPHI, TPENUHbI) Tesa 6eToHa, obecre-
YMBAIOIIEM TIPOIECC CAMOBOCCTAHOBIIEHVISI.

*

*

*

*

*

*

LABORATORY OF MUITIPHASE
DISPERSED SYSTEMS

oxides, with physic-chemical properties and catalytic activity
of metal-oxide catalysts interrelated.

There were produced super hydrophobic materials and coatings
exhibiting anti-icing ability in temperature interoal from zero
to minus 15 °C. At minus 15 °C temperature of a surface, the
time delay of crystallization on the superhydrophobic coating
obtained attains 90 minutes.

There were ascertained the regularities of forming mesoporous
aluminium oxide with pre-set morphology for different-
purpose materials.

There were created physic-chemical basics for obtaining
super hydrophobic functional filler based on silica particles
and providing production of fire-extinguishing powder
compositions with enhanced flow properties and  fire-
extinguishing efficiency.

There were developed techniques for producing thermostable
magnetic systems y-Fe,0,-Si0, with large specific surface
area (up to 1000 m?/g) and preserving magnetic properties
after being kept at 1000 °C.

The flow of composition based on oligomeric matrix and
dispersive filler with nano-sized particles was ascertained,
as distinct from micro-sized particles, to be accompanied by
manifestation of non-typical hysteresis shape of composition’s
Jlow curve.

There were developed synthesis techniques for hybrid
powder materials Agl-SiO, with multifunctional activity
against air humidity, which can be employed as precipitate-
transforming reagents in artificial precipitate-controlling
technologies.

13
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JlaGopaTopusi GUOJOTUYECKU AKTHB-
HBIX coenubennii cozmana B 2002 romy
B pesyabrare obObexunenus JlabopaTo-
pun GHONIOTUYECKH AKTHBHBIX BEIECTB
u ['pynmbl acHMMETPUYECKOr0 CHHTE3A.
aseyronuii jaboparopueii ¢ 2004 roga —
K.X.H. ['puniiko Bukropusa BukroposHa.

OCHOBHBIE HAYYHDbIE
HAITPABJIEHUA

¢ XuMHUY€eCKHMEe IIPEBPAIIECHUS TEPIIEHO-
WJIOB PACTUTEIHHOTO MPOUCXOKICHI
U KOMMEPYECKUX PeareHTOB B JIMHEN-
Hble UM IUKJIMYECKHE TIeTePOATOMHBIE
NPOU3BOJHbIE, TEPCIEKTUBHBIE IS
nosrydenus papMaKoJIOTHIECKU aKTHB-
HBIX areHTOB, XMPAJIbHBIX BEIIECTB U
JIMTAHOB IS MeTaJIOKOMILJIEKCHOTO
KaTajusa.

* PazpaboTka MeTo[OB cuHTe3a OUOCO-
BMECTUMBIX IOJIMMEPOB C 3aJaHHBIMU
CBOWCTBAMU Ha OCHOBE aJLIUJIOBLIX MO-
HOMEPOB.

¢ CKpPUHMHT IIUTOTOKCUYECKON aKTUBHO-
CTU COeJIMHEHUN U Ucciie/loBaHue MeXa-
HU3MOB IIUTOTOKCUYECKOTO AeficTBYSI.

OCHOBHBIE HAYYHDbIE
PE3YJIbTATDBI

PaspaboTaibl MeTOAbl CeNIeKTHUBHON
(parMenTanI W TOCJEAYIONIEH peTu-
OCEJIEKTUBHONW  IUKJIW3AIUA  TPUTEP-
[IEHOBOrO IIMKJa A, NIPUBOALALIME K 00-
pasoBanuio opurnHaabHeix 1,3-, 1,10-,
2,3-, 3,4-cexonponsBogubix u 1,3-, 1,31-,
2,31-, 2,24-TUKINYECKUX TPUTEPIIEHON-
noB. OcyimecTBiieHa pa3HOHATIPaBIeHHAS
dyxmmonanmusaims A-ceKOTpUTEPIIEHON -
JIOB 1 TIPOYKTOB MX IMKJIN3AITAN.

COEJVMHEHUI

The Laboratory of biologically active
compounds was established in 2002 as a
merger of Laboratory of biologically active
substances and Group of Asymmetric
Synthesis. In 2002-2004, the Laboratory was
headed by A.G. Tolstikov, Corresponding
Member of RAS, as from 2004 — by Victoria
V. Grishko, Cand.Chem.Sci.

MAIN RESEARCH AREAS

* Chemical transformation of available
terpenoids into linear and cyclic
heteroatomic derivatives promising
for producing  pharmacologically
active reagents, chiral reagents and
ligands to be used in metal complex
catalysis.

* Developing techniques for synthesizing
allyl monomers based biocompatible
polymers with pre-set properties.

* Screening  cytotoxic  activity — of
compounds and investigating
mechanisms of cytotoxic effect.

MAIN SCIENTIFIC
RESULTS

There were developed techniques

for  selective  fragmentation — and

subsequent  regioselective  cyclization
of triterpenic cycle A giving rise to

Jormation of original 1,3-; 1,10-; 2,3-;

3,4-secoderivatives and 1,3-; 1,31-;2,31-;
2,24-cyclic triterpenoids. Multidirectional

Junctionalization of A-seco-terpenoids

and their cyclic products has been
performed.

There were developed techniques for
annelating  heterocycles with cycle A
and synthesizing heterocyclic fragments
by reaction of aldol condensation of
thiterpene aldehydes with acetone.

Bosdeiicmeue
mpumepnenoudos

Ha PaKosvle KIemKi

€ MHOJICECTBEHHOTL
JLeKaPCmEenoll
YCMOUUUBOCTIDIO:
unzubuposamnue
6vLOpOCa podamuna
123, doxumne

¢ P-znuxonpomeurom,
2EHOMOKCUUHOCTD,
coemecmuoe oeticmaue
¢ QOKCOPYOUUUHOM.

LABORATORY OF BIOLOGICALLY ACTIVE

COMPOUNDS

PaspaboTaHbl MeTO/bl aHHEJNPOBAHUSI TETEPO-
IUKJIOB C TPUTEPIIEHOBBIM IIUKJIOM A 1 CHHTE3a TeTe-
POIMKINYECKUX PParMeHTOB PeaKITei aTbl0TbHON
KOHZIEHCAIIUW TPUTEPIIEHOBBIX aJTh/IETU/IOB.

MeTomoM KJIUK-XUMUU TIOJYYEHBI KOHBIOTATHI
(beppotiena c 1u- ¥ TpUTEPIIEHOUIAMU.

CunresupoBanbl N-reTeponukinyeckue Kapoe-
HOBBIE KOMIIJIEKCHI MAJIJIAJAS — MPEKATATNU3aTOPHI
peaknwmit C-H akTtuBaum u apuamupoBanust Tuode-
HOB M UMUJIa30JI0B.

I[IpeasioskeH yTh CHHTE3a 3aMelleHHbIX GeHs[c]
A3eMMMHOB U WX aHHEJWPOBAHHBIX T'eTE€POIUKIIIYE-
CKUX TIPOM3BOHBIX peakiueii Putrepa.

[Tomydensl BojopacTBOPUMBIE MTOJWMEDPHBIE Ha-
HOKOMITO3UTHI cepeOpa Ha OCHOBE MOJU(DYHKIIN-
OHAJIBHBIX TIOJIUMEPOB C TyaHUJAWHWEBBIMU, (oc-
(hoHUEBBIMU, KapOOHUIIBHBIMU, CYJIb(MOrPYIIIaMH,
CEJIEKTUBHBIN ITUTOTOKCUYECKUN 3(DPEKT KOTOPHIX
B OTHOIIEHUN KJIETOK PabIOMHOCAPKOMBI U MeJa-
HOMBI CPaBHUM ¢ JIeficTBUeM sokcopyburna. Cepe-
GpsiHbIe HAHOKOMITO3UTHI Ha OCHOBE I'yaHUIHHUEBOI
u GochOoHMEBBIX COJIEN TIOKa3al BBICOKYIO OaKTe-
PUIUIHYIO AKTUBHOCTH B OTHOTIIEHUH TJIAHKTOHHBIX
GakTeprasbHBIX KJIETOK U UX OMOIJIEHOK.

[TpoTHBOBUPYCHbBIE M MUKPOOUIIU/IHBIE CBOWCTBA
psAla COEMHEHUN MOJTBEPXKIEHbI B OTHOIIEHUU
BUY-1, Bupyca rpurma A, Bupyca repreca impocToro
1 u 2 Tumnos, a Takke B YCJIOBUSX SKCIIEPUMEHTAIb-
HOTO KOJKHOTO Teprieca JabopaTOPHbIX JKUBOTHbIX.

[Tosry4yeHbr TpUTEPIIEHOBBIE TPOU3BOIHBIE, BBICOKO-
TOKCUYHBIE B OTHOIIIEHUU PAKOBBIX KJIETOK 34 CUET WH-
JIYKIIUU TIPOIIeCca aromnTo3a. BhIsSBIIEHbI COeIMHEHMS,
IIUTOTOKCUYHBIE B OTHONIIEHUU PAKOBBIX KJIETOK C MHO-
JKECTBEHHOI JieKapcTBeHHO ycToitunBocThio (MJIY)
3a cyerT MHrHOMPOBaHUS (DYHKIMIT TPAHCIIOPTHOTO
6esika P-roukonporerta (P-gp) v SKCIIpeccu TeHOB,
koxupymonmx cuates ABC-tpancrnioprepos. Haubo-
Jiee aKTUBHBIH P-gp-MHrHOUTOP B HETOKCHYHBIX
(0,5-6,0 MKM) KOHIIEHTPAIMSIX YCUIUBAET JEHCTRIIE
nokcopyouitmaa Ha MJTY kierku B 20—190 pas.

Paspaboran crocob OIEHKH KU3HECIIOCOOHOCTH
KJIETOK AYKaPUOT Y METOJl PETUCTPAIUU allONTOTUYE-
CKU M3MEHEHHBIX PAKOBBIX KJIETOK METOJIOM JIa3ePHOM
nHTepP(EPEHITNOHHON MUKPOCKOIIUY B PEKUME «Pe-
AJIbHOTO BpeMeHU» €3 MCII0JIb30BaHMs KPAaCUTEIEIA.

By click chemistry methods, there were obtained conjugates of
Jerrocene with di- and triterpenoids.

There were synthesized N-heterocyclic carbene complexes of
palladium as pre-catalysts of reactions of C-H activation and
arylation of thiophenes and imidazoles.

There was proposed a route for synthesizing substituted benz[c]
azepines and their annelated heterocyclic derivatives by the Ritter
reaction.

There were obtained water-soluble polymer silver nano-
composites based on multifunctional polymers with guanidinium,
phosphonium, carbonyl and sulfogroups, of which cytotoxic effect
towards rabdomiosarcoma and melanoma cells is comparable with
that of doxorubicin. Silver nanocomposites based on guanidinium
and phosphonium salts evinced a high bactericide activity against
planktonic bacterial cells and their biofilms.

Antiviral and microbicide properties of a series of compounds
were confirmed in vitro with regard to HIV-1, influenza A virus,
simple herpes virus of 1 and 2 types, as well as under conditions of
experimental skin virus of laboratory animals.

Triterpene derivatives have been developed that are highly toxic
to cancer cells, due to their ability to induce apoptosis. Compounds
have been identified that are cytotoxic to multidrug-resistant cancer
cells, by inhibiting the function of the P-glycoprotein transport
protein and the expression of genes that encode ABC transporters.
The most active P-glycoprotein inhibitor at non-toxic concentrations
(0.5—6.0 uM) enhances the effect of doxorubicin on multidrug-
resistant cells by 20—190 times.

There was developed a method for evaluating viability of
eukaryotic cells and that for registering apoptotically changed cancer
cells by laser interference microscopy in “real-time” regime without
using dyes.
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HAYYUYHOE ObOPY/IOBAHUNE

NK-Dypse-cnekrpometp Vertex 80V
Ananus CIIEKTPOB IOIJIONICHUA I/IK-I/IS.T[y‘{eHI/IH MOJIEKYJ/JIaMU.

Ob6sacThb IpUMeHEeHUS

UcnionbayeTcst s Ka4eCTBEHHOTO W KOJMYECTBEHHOTO aHAIM3a
Pa3IMYHBIX OPraHNYECKUX U HEOPTAHUUYECKUX BEIIECTB B IITUPOKOM
JMana3oHe OTpacjeil, BKIoYas XUMIUECKYI0, (hapMaIleBTUIYeCKYIo,
MUIIEBYIO MPOMBINILIEHHOCTD, KOHTPOJb OKPYIKAIOIIEN CPe/ibl U Cy-
NeOHYI0 DKCIIEPTUY, OIPEAEIsisi COCTaB U CTPYKTYPY MaTepHUasioB
Ha ocHOBe ux norJyoienus: UK-uzmnydenus.

KP-Dypbe-cnektpomerp Senterra

HAYUYHOE OBbOPY/IOBAHUNE

Tepmomexannueckuii anaauzatop TMA/SDTA 2+ LN /600

[TpennasnaveH Jjisi WCCTEIOBAHUS TEPMOMEXAaHUYECKUX CBOWCTB
MaTepHUaoB, BKIIOYasi U3MEHEHUE PA3MEPOB TIPU HATPEBAHUU U OX-
JIAKJIEHWH, YTO TTO3BOJISIET OTIPE/IENISITh TEMIIEPATYPY CTEKTIOBAHUS,
(hazoBbIX TTIEPEXO/IOB, a TaKkKe U3MepATh Moyib IOHTa, KoadduIm-
€HT TEPMHUYECKOTO PACHTUPEHUST U UCCIEN0BATH TPOTIECCHI PA3MSIT-
YeHUs U CTIEKAHUs

O6acTb IpUMEHEH s

[TpuGop HaXOAUT NPUMEHEHHE B aHAIM3E MOJUMEPOB, KEPAMUKH,
METAJLJIOB M JIPYTUX MaTepPHaJIOB sk OIIEHKHM MX COCTaBa, CTPYKTY-
PbI ¥ BOBMOKHOCTEN IIPUMEHEHUS.

Amnasnu3s crieKTpoB paccestHus cBeta (3¢ dekT Pamana).

Ob6acTb IpUMeHeHUs

[IpumMeHsieTCs A1 aHATN32 MOJIEKYJISIPHOTO COCTaBa M KPUCTAJLIIYe-
CKOW CTPYKTYPBI HAIIPUMED, CTPYKTYP BOJIbI, TOJTUMEPOB WJIN aHAJTH-
3a 06pas110B 6e3 HeOOXOAMMOCTH UX IIPeABAPUTENHHOI IIOATOTOBKU.
JIBa IOMOHAIONINX APYT APyTa MeToa KoaebaTeIbHON CIIeKTPOCKO-
ITUH, TIO3BOJISTIONINE KaueCTBEHHO OIPEAESITh CTPYKTYPY OpraHude-
CKUX Y HEOPraHWYEeCKUX COeAMHEHUI, MaTePUAJIOB, aHATU3UPOBATh
HaJIMYUE U COCTaB L00aBOK.

IIpubop a1 AuHAMHYECKOTo MexaHnueckoro anaianza DMA /SDTA 1+

TepmoruiacraBTOMAT — MHKEKIIMOHHO-THTHEBOI KOMILIEKC 000Dy I0BaHHS
o nepepadorke nmoaumepusix marepuaioB WITBOY UM-7e

HpeILHB.SHa‘{eH JJId U3TOTOBJIEHUA METO/J0M JIMThbA 110/ JaBJICHHUEM
06p3.3HOB N3 TEPMOILIACTUYHDBIX ITOJIMMEPOB U ITOJIMMEPHBIX KOMIIO-
3UITMOHHBIX MaTEPUAJIOB.

Ob6J1acTh IpUMEHEH st

[TpousBoACTBO GOJIBIIOrO KOJUYECTBA MJIACTUKOBBIX M3JEJUN pas-
JUIHBIX (popM 1 pa3MepoB. [lo3BossieT aBTOMATU3UPOBATH MTPOIIECC
U M3rOTaBJIMBaTh 0Opasilbl Oe3 Mmocyemayoleil MexaHnueckoi obpa-
GOTKM, KOTOPbIE MCIIOJIb3YIOTCS IS aHaan3a (PU3NKO-XUMUYECKHUX,
TEPMOMEXAHUYECKUX, IUHAMUYECKUX W MEXaHUYEeCKUX CBOMCTB T10-
JIMMEPHBIX KOMITO3UITUOHHBIX MATEPUAJIOB.

[Tpumensiercss aus uccaeOBaHUS 3aBUCUMOCTU MeXaHMUYECKUX U
BA3KOYIIPYTUX CBOWCTB MaTeprajioB OT TeMIlepaTyphbl, BpeMeHU U
YaCTOTHI TIPY BO3/IEHCTBUY TTEPUOTNIECKUX HATPY30K.

OG6JracTb IpUMeHEeHMUsT

[To3BOJIAET ONPE/ENSTh TEMIIEPATYPY CTEKJIOBAHUs, U3y4aTh MPO-
IeCCHI OTBEPIK/IECHUSI, AHATM3UPOBATH (Pa30BbIE MEPEXO/bI, A TAKKE
OlIEHUBATh CBOMCTBA KOMIIO3UTOB M pa3pabaThiBaTh HOBbIE MATEPH-
aJIbl, TOYHO OLIEHMBATh BASKOYIPYIHE CBOMCTBA TAKMX MAaTEPHAJIOB,
KaK TEPMOILIACTBI, TEPMOPEAKTHBHBIE MAaTEPHUAJIbl, JACTOMEPBI,
KepaMUKa U METAJLIbI, PEIOCTABJISI IIEHHYI0 UHDOPMAIMIO 06 UX
HOBEICHHH.

Kommiekc npuoopos TGA/DSC-IST16-GC/MS

TT'A/ICK coueraet B cebe Ba PA3IMUHBIX METOIA TEPMUYECKOTO aHAJN3A [IJIsT TTOJYYEHUST TOTOTHUTE b=
HOI mH(OPMAIIH O TEIIOBBIX XapakTepucTrukax obpasia. TTA usmepsier m3MeHeHre Macchl 0Gpasiia mpu BO3-
JIefiCTBIY HA HETO OTIPe/IeIeHHOM TTporpamMmbl Harpesa u armocdepst. JICK uzmepsiet terioBoii motok o6pasiia,
CBSI3aHHBIN C TEIIOBBIMU COOBITUSIME, TAKUMHU KaK CTeKJIOBaHUeE, (ha30Bble MEPEXO/Ibl UM OTBEPIKICHIE.
O6benunenne TTA u JICK B ofiiH CMHXPOHHBIN TEPMOAHAIM3ATOP AT OOJIee TIOMHYIO KaPTUHY TEILJIOBBIX

CBOMCTB 0Opasiia.

Juddepenmuanpuplii ckanupyomuii kaadopumerp DSC 3+

16

[Ipubop usMmepsier TeMrepaTypsl (ha3oBHIX MEPEXON0B (TaKUX Kak
TJIaBJIeHNE, CTEKJIOBAaHNE, KPUCTAJIJIN3AIINSA ) 1 CBSI3aHHBIE C HUMMU Te-
TI0BbIe 9 GEKTHI (IHTATBITUIO ), YTO MO3BOJSAET UAEHTUDUITTPOBATH
MaTepHaJIbl, U3y4aTh UX CBOMCTBA, KOHTPOJNPOBATH KAU4€CTBO.

ObracTh IpUMEHEHVsT

Ha ocHoBe n3mMepeHus TeNI0BBIX TOTOKOB B 3aBUCUMOCTH OT BpEMEHH
U TeMIlepaTypbl I03BOJIsIeT U3ydaTh CBOliCTBa Marepuaa. Vcioub3y-
eTCsl [JIs1 TEPMUYECKOIo aHa/lu3a PasIMYHbIX MaTEPUAJIOB, BKJIOYAs
MOJTMMEPBI, OPTAaHWYEeCKUE COeINHEHN, MUTIeBble TPOAYKTHI, METaJ-
JIBI ¥ KOMTIO3UTBI.

O6sacTb MPUMEHEHUS

[Tpubop Mo3BOJIAET aHAIU3UPOBATH IMUPOKUI CIIEKTP 06Pa3IloB B TeMIlepaTypHoM auanasoHe 10 1600 °C.
[TpumeHsieTcst B pa3inuHbIX 00JIACTSIX, TAKUX KaK (DapMalleBTHKa, MOJTMMePHAsT XUMUST, TUIIeBast TIPOMBIIIT-
JIEHHOCTD U He(DTEXUMUSI, JIJISI OTIPEIEIEHNsT TEPMUYECKOH CTaGUIbHOCTH, BIA)KHOCTH, YUCTOTHI BEIIECTB, a
TakKe n3ydeHnd (pa3oBBIX mepexo/0B (TJ1aBJie-

HUe, KPUCTAJUIN3AINS, CTEKJIOBAaHUE) U KUHe-

TUKH PA3I0KEHUST MATEPHAJIOB.

Vcnonb3oBatre 000pYIOBaHUS B KOMILIEKCE

C XpOMaTO-MacC-CIIEKTPOMETPOM  TIO3BOJISIET

IIPOBOJIUTH CUHXPOHHBIN TePMUYECKUI aHAJIN3

C TIOCJIEYTONUM HCCIE0OBAaHNEM KadeCTBEH-

HOTO ¥ KOJMYECTBEHHOTO COCTaBa ra3zo00pas-

HBIX IIPOAYKTOB JECTPYKIUN.
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HAYYUYHOE ObOPY/IOBAHUNE

KamMmepa teruia-xosoaa-siaazxkHoctu BUKAM 64/2

Kamepa i1 MctibITaHUT € TOCTOSTHHOM TEMITEPATYPOii M BJIAKHOCTHIO
LTS ICKYCCTBEHHOTO BOCCO3/IaHUS 33/IAHHBIX YCJIOBUIN OKpPY:Karoleit
cpenbl. [To3BosIsIeT MPOBOANTH UCTIBITAHE MATEPUAJIOB U YCTPOMCTB
Ha YCTOWYMBOCTb K 9KCTPEMAJIBHBIM TEMIIepaTypaM, BBICOKUM WJIU

HAYUYHOE OBbOPY/IOBAHUNE

JlazepHbrit anasmzatop pa3mepa yactui, HELOS/KR

[Mpennasnaven st aHagn3a pa3Mepa 4YacTUI[ METOJIOM Jia3epHOU
mudpakiuu B Auanasone uameperuii ot 0.9 MM 10 3.5 mm. IIpubop
MO3BOJISIET TIPOBOUTH CYXO€ JIUCIIEPrUpoBaHue 0Opasiia CKaTbiM
BO3/yXOM 110/ iaBsiernemM 0.5 - 5 6ap Wi MOKpoe ANCIIeprupoBaHue

HU3KUM YPOBHSIM BJIAKHOCTH, IT€PEIajiaM TeMIiepaTypsl (TepMoya-
pam) ¥ JIpyruM arpecCUuBHBIM (haKTOpaM.

O6J1acTb MpUMeHEeHNsT

OcHoBHbIE 00J1ACTH TIPUMEHEHUST BKIIIOYAIOT MAIIMHOCTPOEHE, aBH-
AIMOHHY0 1 0OOPOHHYIO TIPOMBIIIJIEHHOCTD, (hapMaIleBTUKY, MHUIIe-
BYIO ITPOMBIIIIJIEHHOCTD, a TAK)KE HAYYHO-MCCJIE0BATETBCKYTO Chepy.

YHuBepcajibHas pa3pbiBHasg MaluHa Instron 365

ObecneunBaer omnpegeieHne (PpU3NKO-MEXaHMYECKUX XaPaKTEPUCTUK
MOJIIMEPHBIX MATEPHAJIOB IIPU PA3JIMYHBIX PEKUMaX MEXaHUYECKOTO
HarpysKeHust. Y KOMILIEKTOBaHA TEPMOKAMEPOIA JIJIst UCIIBITaHUsT B 00J1a-
CTU TOBBIIIEHHBIX U TIOHMKEHHBIX TemiepaTyp (pabouwuii 1uanas3oH ot
—80 °C mo +200 °C) 1 BUJE0IKCTEH3UOMETPOM JIJIsl TOUHOTO KOHTPOJIS
nebopMaIiiy NCIBITHIBAEMBIX MATEPHAJIOB.

Ob6sacTb IpUMeHEHUS
MarepuasioBeieH1e NOJIMMEePOB U KOMIIO3UTOB

YJIbTPa3ByKOM.

ObJracTb IpuMeHeHusT

Ananus IIOPOHIKOBBIX MaTE€pUaAJIOB, CYCHGHSI/Iﬁ, IMYJIbCUU.

Ammapar pacnbuiatesibHOU cymky JS-MINI-8000

[TpoBezenue mporecca pacIbUIUTETBHON CYITKUA CKATHIM BO3/yXOM TIPU TEM-
mepatype 10 200 °C, mpu MakCHMaIbHOM pacxojie OCyIaoIero raza 35 m®/4, B
JIManasoHe CKOPOCTH TTOTOKa pactmblisioniero raza 80 — 1800 i/mMuH u ckopocTn
nogaun o6pasia 0,1 — 30 Mur/MuH.

Ob6mactp nmpumenennssCyIika MTOPOIIKOBBIX MaTEPUATIOB, CO3/IaHe aMOPHHOI
TBEPJIOW JIMCIIEPCUN, MUKPOHU3AIUS, arJoMepals U TPaHyJIMPOBAHUE, WH-
KaICyJISIIIVS KUJKOCTEHN U TBEP/BIX BEIECTB.

XeMoCcopOuHOHHBIM aHaIM3aTOp XeMocopo

Tecrep ycroitunBocTtu K abpasusHomy usnocy GT-7012-D

HpI/IMeHHGTCH U1 CPAaBHUTEJIbHBIX UCITBITAaHUH O6"beMHOI‘O n3HOCa
06pa3u0B TIOJIMMEPHBIX MAaTEPHAJIOB B YCIIOBUAX CYXOT'O TPEHUA.

[Tpubop npeaHasHaYEH /IS NCCEA0BAHISA KaTaJIlu3aTOPOB TeMIIe-
pPaTypPHO-IIPOrPAMMHUPYEMbIMU METOAMU, OTIPe/IeIeHUS] aKTUBHOM
yAEJIbHOU IOBEPXHOCTH METOAOM HMIIYJbCHOTO TUTPOBAaHUSI W
omnpejeneHus obiei yaenabHoii mopepxuoctu no meroxay bIAT. s
XeMOCOPOIMOHHBIX U3MEPEHUI HPUMEHSIOTC: H,, O,, CO, N,0,
NH,. /lna dusancopOunonuex uamepenuii: raz-nocurens — He,

Ob6macTb IpuMeHeHust
MarepuasoBesieHue MOJIUMEPOB 1 KOMIIO3UTOB

Tecrep ruapoabpa3uBHOro usHoca (codcrseHHas pa3padboTKa)

ITo3Bomser IIPOBOJINTH CPAaBHUTEJIbHbBIE MCIIbITaHUA 00BEMHOT0 U3HOCA O6p3.3HOB IIOJIN -
MEPHbIX MaTEPUAJIOB B YCJIOBUAX BOS]IGﬁCTBI/IH BO/THBIX CYCHGHSI/Iﬁ a6p3.31/IBHI)IX IIOPOIIKOB
JJIA MOZEJIMPOBaHUA YCJIOBI/Ifl I‘I/IZ[poa6paSI/IBHOFO n3HocCa B O60pyI[OB3.HI/II/I ropHo—o6ora—
TUTEJIbHOU IIPOMBINIJIEHHOCTH.

B cocras YCTaHOBKH BXOAUT BbICOKOCKOpOCTHOﬁ IIpUBO/I, pa6oq1/1ﬁ KOpPITyC PpE€aKTOPHOIO
THUIla C BHYTPEHHUM M3HOCOCTONKHIM IIOKPBLITHEM U CUCTEMa Pa3MEIlE€HNA 06p3.3HOB, obe-
Clle4rBaroaAaA paBHOMEPHOCTb BOSILefICTBHH 3.6p3.31/IBHI)IX cpea Ha O6p3.3HbI.

O6sacTb MpUMeHEHUS
MatepuajioBeieH1e NOJIMMePOB, METALJIOB U KOMIIO3UTOB
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ancopbater — N, Ar.

Ob6racTh IPUMEHEHVISI

I/ICCJIE‘ZIOBaHI/Ie KaTaJIMTUYECKUX IIPOLECCOB, TOBEPXHOCTHDBIX ABJIE-

HUH 1 aKTUBHBIX IIEHTPOB, N3y4yeHune CBOICTB HaHOYaCTHII.

ITopomkossiii peomeTp FT4 Powder Rheometer

Omnpeniesierre PeoJOTMYECKUX CBOMCTB TIOPOIIKOBBIX MATEPUATIOB IyTEM TIPO-
BeAEeHUA NTUHAMNYECKOTO 1 CIBUTOBOI'O T€CTa, YCTAaHOBJIEHNE USMEHEHUA TMHA-
MIYECKOTO TeUeHUsT TIPH adparu obpasia. VIHTepBa AaBieHus YIJIOTHEHUST
obpasita npu caurosom tecre: 3 — 15 kIla.

OGJracTb IpuMeHeHust
KoMILIeKCHBIN aHAIN3 PEOIOTNYECKUX CBOICTB MOPOLUIKOBBIX MATEPUAJIOB.
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HAYYUYHOE ObOPY/IOBAHUNE

Peaktop 4560 Mini Bench

PeaxTop no3BoJisieT mpoBejieHne CUHTE30B pu Temrepatype 710 350 °C
u 1pu gasjaeHun 10 150 atm. B mpolecce cuHTe3a MOALEPKUBAETCS
cTabuIbHOE IIepeMelInBaHKe co CKopocTbhio 10 1700 06/MuH B 06b-
eme cocynoB 100 — 600 mu.

Ob6sacTb IpUMeHEeHUS
CuHTE3 HOBBIX COeTUHEHUM, N3yYeHre KHHEeTUKU PeaKIIuii, OITUMU-
3aI1sI KaTATUTHYECKUX CHCTEM, HCCIeI0OBaHNEe MEXaHU3MOB PEAKIIHIA.

Anammusatop cBoiict nopomkoB PowderPro A1
ABromarmdeckuii pubop 7SI U3MEPEHHST XapAKTEPUCTHK ChITYYIX
MaTeprajioB: yroJ €CTEeCTBEHHOI'O0 OTKOCaA, HaCblllHasd IIJIOTHOCTD,
TJIOTHOCTH YTPSICKU, KOTE3WS U MHAEKC TeKydecTn 1Mo Kappy.

HAYUYHOE OBbOPY/IOBAHUNE

MukpososiHoBas neub MARS 6 (CEM Corporation)

JlaboparopHasi MUKPOBOJIHOBasi cucteMa (CHCTEMAa MHKPOBOJIHO-
BOTO Pa3yioKeHust TPo0) MCIOIb3YETCsT TP TOATOTOBKE TPOO ISt
MPOBE/ICHUST AHAJIU30B XUMHUUYECKOTO COCTaBa BEIIECTB METOAMU
aTOMHO-a6COPOIIMOHHOI CIIEKTPOCKOITUH, SMUCCUOHHON Macc-CIIeK-
TPOCKOINU, Ta30BOil XpoMarorpaduu, BOJbTAMIEPOMETPUHU, CIIEK-
tpooromerpun u ap. Vcronab3oBaHue 3HEPTUU CBEPXBBICOKOYA-
crotrHoro (CBY) moJst 3HaYMTENbHO YCKOPSIET TIPOIECC PA3JIOKEHUS,
COKpallasi BpeMsi MOJITOTOBKKM OPraHUYeCKUX U HEOPraHUYeCKuX 00-
PasiloB MO CPaBHEHMIO C TPAAMIIMOHHBIMU METOaMH, 0becreynBaeT
6osiee a(hheKTUBHOE PACTBOPEHME CJIOKHBIX MATPHUIl, TapaHTUPYsI
BBICOKYIO TOYHOCTb U BOCIIPOU3BOJMMOCTD PE3YJIbTAaTOB aHAIHN3A.

O6acTb IPUMEHEHUSI:
DyHpaMeHTaIbHbIE U TPUKJIAJHbIE UCCAEI0BAHUA B 00IaCTH T€OXH-

OG6JracTb pUMeHeHusT

MCCJIB/IOB&HI/IH " Oll€HKa XapaKTEPUCTUK ITOPOIIKOBBIX MaTE€pUaJIOB,
TIIPUMEHAEMbIX B PA3JIMYHBIX OTPACJAX ITPOMBITIJIEHHOCTU.

JKuakocrubrit xpomatorpad Agilent-1260 InfinityLab-I1
€ INOTHO-MaTPHYHBIM, pe()PaKTOMETPHUECKIM H MaCC-CIIEKTPOMETPUYECKUM
MOHO-KBa/ipynobHbiM Agilent-6100-LC/MS netexkTopamu

[TpuGop obbeaunser ase texuuku: BOYKX mis pasmesnenuss Komio-
HEHTOB aHAIM3UPYEMON CMeCcH B PAacTBOPE U MacC-CIIEKTPOMETPHUIO
(MC) nnsa npeaTndrKaUN 1 KOTMIECTBEHHOTO aHAIN3a 9TUX KOMTIO-
HEHTOB Ha OCHOBE X MACCHI U 3apsi/ia.

BOJKX-MC-cucrema OTJIMYAEeTCSI BBICOKOM TOYHOCTBIO U BO3MOIK-
HOCTBIO OTIPEZIEsIEHNS BEINeCTB B MIUHUMATBHBIX KOHIIEHTPAIUAX, a
TaKyKe BO3MOKHOCTBIO MAEHTH(DHUKAINU METabOIUTOB, UCXOISA M3 UX
MOJIEKYIIpHON Macchl. [TocienHee 06CTOSATEIBCTBO TO3BOJISAET M36e-
JKaTh, TI0 Kpaliell Mepe, Ha paHHUX CTaIUSIX AU3aliHa JIeKapCTBEHHOTO
mperapara, JOPOTOCTOSINErO CHHTE3a TTOTEHIINAIBHBIX MeTab0 IMTOB.
Crnemudpmunocts anammsa BIJKX-MC 3HaYNTENbHO MPEBOCXOIUT
MMMYHOJIOTHYECKUE METOABI U KIaCCUIECKYI0 BBICOKOI((PEKTUBHYIO
JKUIKOCTHYIO XpoMaTorpachuio IPY aHATTN3€e MOJIEKYJT ¢ HUSKUM MOJIe-

MUK U HeTexuMun (aHaJIM3 Pyl, HOPOJI, MUHEPAJIOB, MaceJsi, He(hTH U IPYTUX MTPOLYKTOB UX TIePepabOTKM ),
6uosoruy U MeauiHe (aHaau3 OUOJIOTMYECKUX M KIMHUYECKUX 0OBEKTOB, B TOM YUCJIEe OUOJIOTUYECKUX
KUIKOCTEN); (hapMalleBTUIECKON M TUIIEBOM ITPOMBIIIIJIEHHOCTH, 9KOJIOTUUECKOM KOHTPOJIE, KpUMUHAJI -

CTUYECKON 9KCIIepTus3e.

Cucrema aBTOMaTHY€CKOT0 NOJIycyXoro uMmmyHoOaoTTHHra Trans-Blot Turbo
B COYETaHHH C rejib-AoKyMeHTupyiomieii cucremoit ChemiDoc MP

Ob6macTb IpUMEHEHVS:

[IpeHasHayeHa AJIsl UCCIIEAOBAHUS MOJIEKYJISPHBIX MEXaHU3MOB
(hapMaKosIOruIecKoro AefHCTBUSA COCANHEHUIT € TIOMOIIBIO CUCTEMBI
ontuMusaiuu BectepH-6amortiara V3 Western Workflow myrem
BbICOK09((HEKTUBHOTO MepeHoca OEJKOB ¢ reJisi Ha MeMOpaHy | 110-
CJIEIYIONIETO KOJOPUMETPUYECKOTO aHai3a OEeTKOBBIX KOMIIOHEH-
TOB Ha arapO3HbIX U MOJHUAKPUJIAMUIHBIX TEJIAX, NJETEKTUPOBAHUA
pesymibratoB 2D-dopesa, TOKyMeHTHPOBaHUS MO 0E30KPACOUHOIT
TEXHOJIOTUHM ¥ BO3MOKHOCTBIO PabOThI ¢ MYJbTUILIEKCHOI (hiyo-
peciientueii (10 3-x KaHAJIOB).

DyHaaMeHTaIbHbIE W TIPUKJIAHBIE UCCIEA0BAHNS B 001aCTH GHOTEXHOJIOTUH, KI€TOUHON 1 MOJIEKYISIPHOI
OMOJIOTHS, IIUTOJIOT U, MEUIIMHCKON XUMUM.

AtoMHO-ab6copOuonnbiii cnekrpodoromerp iCE 3500
c wiamenHoit aromusanueii (Thermo Scientific)

Hpe/:[HasHaqu LA KOJIMYECTBEHHOI'O OIIpeaesie-

KYJISIPHBIM BECOM.

O6sacTb MpUMeHeHUsI:

KauecTBeHHBII 1 KOJTUMUYECTBEHHDIN aHATN3 OpraHn4eCcKux COG,Z[I/IHEHI/Ifl Ha OCHOBE UX MacCChl 1 3ap4d/ia. Ananus
(bapaneHapaTOB, Cy6CTaHL[PII>i 1 OMOJIOTHYECKNX O6’b€KTOB, IKOJIOTUYECKUI aHaJIn3, KOHTPOJIb Ka4€CTBa II1-
IIEBbIX U ITPOMDBIIIJICHHDBIX ITPO/IYKTOB. KauecTBeHHBII 1 KOJIMUECTBEHHBIH aHAN3 ONITHYECKIX N30MEPOB XU~
PaJIbHBIX COCZ[I/IHeHI/IfI. CDYHI[aMeHTaJIbeIe HnCcjaea0BaHuA B obmactn PaBHOBECHBIX ITPOLIECCOB, TPOTEKAIOINX
MEKILY a,Z[COp6eHTOM " pa3gejiA€EMbIM aHAJIUTOM B IBU/KYIIEMCA CJI0€ MHOTOKOMITOHEHTHOI'O 3JIFO€HTA. Paspa-
6oTKa METO/10B MO/I€JINPOBAHUA 3H3.HTHOP3.3I[€JI€HHI>1, ITO3BOJIAIONINX OITMCaHME a,Z[COp6]_[I/IOHHOFO PpaBHOBECHA
B XWPaJIbHbBIX XpOMaTOFpa(bI/I‘{eCKI/IX CUCTEMAX M IIO9TAITHOTO MaCH.ITa6I/IpOBaHI/IH XpOMaTOI‘pa(l)I/I‘{eCKI/IX 1po-
IIECCOB OT ]Ia60paT0prIX 0 IPOMBIIIJIEHHBIX PA3MEPOB.
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HSI METAJLIOB 10 ATOMHBIM CIIEKTPAM IIOIJIOICHIS
B PacTBOpax IMOCJIe COOTBETCTBYIONIEH MpoGOIo-
FOTOBKM 0OPasIOB.

OG6J1acTb MpUMEHEHUST:

DynjamenTabHble U TPUKJIAIHBIE UCCIIEI0BAHS
B obsacti (PUBMKH, XMMUK, MaTEPUAIOBEICHUST 1
OGUOJIOTMY; TIPOMBIIIJIEHHBIH KOHTPOJIb  (Pagroa-
JIEKTPOHHAST TIPOMBITIJIEHHOCTD, MAIIIMHOCTPOEHTIE,
TUIPOMETAJLTYPTHS, IIBETHAS METAJLTYPTHs); KOH-
TPOJIb COCTOSTHUS OKPY-KAIOIIEH CPe/Ibl
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HAYYUYHOE ObOPY/IOBAHUNE

XuMHuyeCcKuii peakTop

[Ipennasnauen /it NPOBEJEHUST XUMUYECKUX TTPEBPAIEHUI B KOHTPOJIU-
PyEMBIX yCJIOBUAX. PeakTop 1Mo3BOJISIET OCYIIECTBIISATh HArPeBaHMEe /OXIaK/Ie-
HUE ¥ MepeMeNIMBanue, 9KCTPAKIIUIO U CUHTE3, KPUCTAJIN3AIUI0 U TIpoUYne
MPOIIeLyPbl C MAKCUMAJIbHOH 3(P(HEKTUBHOCTHIO.

O6J1acTb MpUMeHEHUST:
DyHpaMeHTaIbHbIE ¥ TIPUKJIAJHbIE HCCIEI0BAHIS B 00IaCTH OPTaHUYECKOI
Y QHATUTHYECKON XUMUH, OHOXMMIH.

HAYUYHOE OBbOPY/IOBAHUNE

Anamuzarop Vario EL cube CHNS (Elementar)

HpI/I60p AJIA OAHOBPEMEHHOI'O OIIpe/ejieHnA COA€EPKaHrA a30Ta,
yriaepo/ia, BOA0Opo/ia, CEpbl B TBEP/JAbIX U JKUIKHUX OPraHUYECKUX
1 HEOPraHMYECKHX BEIIECTBaAX.

O6acTb IPUMEHEHUSI:

DyHaaMeHTa bHbIE W TPUKJIAJHbIE UCCIEA0BAHUS B 00JIACTH T€O-
JIorun, GUOTEXHOJIOTHH, HeTEXUMUH; KOHTPOJIb Ka4ecTBa MPOIYK-
[IUH B XUMUYECKOIT, He(DTeXUMIUIECKOiT, (hapMaIleBTUYECKO, yTOJTh-
HOW MPOMBIIIJIEHHOCTH, CEJTBCKOM XO3STHCTBE; KOHTPOJIb COCTOSIHHSI
OKpY’KaloIleil Cpeibl.

ITonapumerp Polarimetr 343 plus (Perkin Elmer, CIITA)

Kuakocrusrii xpomatorpac Bsicokoro aasiaenuss Wufeng «<LC-100»
c npenag)amBHmM Y@ nereKTOpOoM, 1€TEKTOPOM CBETOPACCESTHUS

1 MHOT'O

YHKITHOHAJIbHBIM MIPOTPAMMIPYEMbIM aBTOMaTHYECKUM (PPaKIIMOHHBIM
kosuiektopom CBS

HpI/I60p IIpeaAHa3Ha4Y€CH AJI BhIAECJTEHNA YACTHIX BEMIECTB NJIN Y3KHUX

HpezIHaSHaqu JIAA U3MEPEHUA yTIJjla BpalleHUA IIJIOCKOCTU I10JIA-
pu3alilii MOHOXPOMATHUYECKOI'0 U3JIYYEHUA IIPU €TO IMTPOXOKIAECHNN
Jepe3 paCTBOP OINITUYECKHN-aKTUBHOTO BENMIECTBA.

Ob6uacTh TPUMEHEHMST:
DyHpaMeHTaTIbHbIE ¥ TIPUKJIAHbIE CCIEJOBAHMS B 00IACTH OpraHu-
YeCKOIl 1 aHATUTUIECKOW XUMUU, GHOXUMUH.

pakmuit U3 MHOTOKOMIIOHEHTHBIX CUHTETUYECKHUX VJTH TPUPOTHBIX
cMeceii B PacTBOPax.

ObsacThb MpUMEHEHNST:

CoBpeMeHHOe (hapMaleBTUIeCKOe MTPOU3BOICTBO CYOCTAHIIUI CHH-
TETUYECKOTrO, IPUPOAHOIO M FeHHO-MHKEHEPHOTO TIPOUCXOKAEHMS,
[IPOU3BOJICTBO KOMIIOHEHTOB M [06aBOK K TIMIIE, HEKOTOPHIX MPO-
JYKTOB XUMHYECKOH MPOMBIILIEHHOCTH. CTPYKTYypHbBIE HCCJEI0-
BaHWUsI, UCCJIEAOBAHUS (DUBUKO-XUMUYECKMX CBONCTB M U3y4YeHUe
OUOJIOTHYECKON aKTUBHOCTH COCIUHEHWIA, [JIsl TIOJyYeHMs] CTaH-
JIapPTHBIX U ATAJOHHBIX BEIECTB, OTBITHBIX MapTHHl CyOCTAHIMIA [11st
JMOKJIMHUYECKUX, KIMHUYECKUX U MHBIX UCTIBITAHU.

IMuToTOKCHUYECKHH KOMILIEKC

Bruiowaer CO2-unky6arop Isotemp (Barnstead, CIITA), nHBepTUPOBAHHBIN GHOTOTUYECKUI TPHHOKYJISIPHBIIT
MuKpockortt st ipoxozsiiiero csera TC5200 (MEIJI TECHNO, Anonwust), MHOTOMYHKIIMOHAIBHBI MUKPO-
mnanmmerHbiii gerekrop FLUOstar OPTIMA (BMG Labtech GMBH, I'epmanuist ), mamunapsbiii mikad Hamilton
Safeguard (Thermo Scientific, CIIIA).

[Tpennasnauen Jist ONEHKU IUTOTOKCIHYECKUX

U aHTUIPOJIN(EPATUBHBIX CBOWCTB COEIMHE-

HUH 1 JIEKAaPCTBEHHBIX ITPENApaToOB B OTHOIIIE-

HUU PAKOBBIX U HEPAKOBBIX KJIETOK, HAIIPUMED,

c momoribio MTT-Tecra.

ObsacThb MpUMEHEHHST:

DynpameHTaIbHbIe U NPUK/IAJHBIE UCCAEN0-
BaHUA B 00J1aCTH OGUOTEXHOJIOTUH, KJIETOYHON
1 MOJIEKYJIIPHOI GMOJIOTHS, IIUTOJIOTUM, Me-
JIVTIAHCKOM XVIMUN.
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HNuseprupoBannbiii paayopecientubiii Mukpockon CKX53 Olympus

[TpesnasnaueH jist uccae0BaHus MOPHOJIOTMIECKUX XaPAKTEPUCTUK
HAaTUBHBIX WJIU OKPAIIEHHBIX KJIETOK 3yKapuoT B yarikax [lerpu, mHO-
TOJIYHOYHBIX TUIAHIIETaX, OYTHIJISIX ¥ APYTOM J1abopaTOpHOI mocye ¢
BO3MOKHOCTBIO peasn3anuu (ba3oBOro KOHTpacTa win (hayopeciieH-
MY C BBIBOJIOM M300paKEeHHsI HA KaMepy.

O6acTb IPUMEHEHUST:

DyHIaMeHTAIbHbIE U IPUKJIAIHbIE UCCIeA0BaHus B 00JacTi OHOTEX-
HOJIOTHH, KJIETOYHOI ¥ MOJIEKYJIAPHOI OMOJIOrUs, UTONOTHH, MEIU-
IIMHCKOM XUMIH, MUKPOOUOJIOTHHL.

JlazepHnblii unTepdepeHnmonnbiii Mukpockon MMUM-340

[IpexnasHadeH A1 HAOMIOAEHM, PETUCTPALUN MOP(OIOTUUECKIX
HapaMeTpoB U AMHAMMYECKUX XaPAaKTEPUCTHK KUBBIX U (DUKCUPO-
BaHHBIX OUOJIOTUYECKUX 0OBEKTOB.

O6sacTb IPUMEHEHUS:

DyHpaMeHTaIbHble ¥ TIPUKJIAAHbIE MCCAEIOBaHUs B 001acT O1o-
TEXHOJIOTMH, KJIETOYHOH M MOJIEKYJSPHON OMOJIOrHsI, IUTOJIOTHH,
mukpobuosornn. DyHIaMeHTaIbHbIE U TPUKJIaIHbIE UCCJIEI0BAHUS
B 00J1acTi GUOTEXHOJIOTHH, KIE€TOYHON U MOJIEKYJISIPHOI GUOJIOTHS,
LUTOJOIMH, MUKPOOUOJIOIHH.
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PASPABOTKU

BcnenuBaroniuiicst orHe3aluTHBIA COCTaB

JIByXKOMITOHEHTHBIN COCTaB JIJIsi OTHE3AITUTHI METAJIIA, HAHECEHNE KOTOPOTO BO3MOXKHO TIPU OTPHUIIATEb-
Holi Temriepartype (10 -5 °C), uMeronuit BBICOKIH cyxoil octaTok = 98% u orHe3amuTHyio 3hHEKTUBHOCTD
110 60 MunyT (110 TaHHBIM JTabopaTopHbIX ucnbitanwii B «1TX YpO PAH»). OtcyTcTBre pacTBOpHUTENEN B
cOCTaBe, TO3BOJISIET TPUMEHSITh €0 Ha TPEANPUSATUSX € TIOBBIIEHHBIMU TPEOOBAHKSIMHE 110 B3PBIBO-TIOKAP-
HOI Oe3omacHocTH (HedTerasoBast OTPACJIb).

Bcenenennwlil koxc, 00pasyiowuiics nod 8030eticmeuem Onvimnas napmust 08YXKOMNOHEHMHO20 0ZHE3AUUMHOZ0
naamenu. Cpagnenue paspabomaniozo 006pasua cocmasa.
KOHKYPEHMHBIM 0ZHE3AUUTNHBIM COCTNABOM.

[Matent PMD Ne 2782533. OrHesamuTHas BCIYYHMBAIOIAsCsS KOMIIO3UIIMS Ha OCHOBE SIIOKCHIHOW CMOJIBI,
Mondunmposannoii anokcudocdazenom. / AcradpeBa C.A., Banbiiudep U.B., Ucromuna T.C., Kaprios C.B,,
Jlebenesa E.A., Moposos B.B. 3agska Ne 2021135140 ot 30.11.2021, omy6u1. 28.10.2022. Bioar. Ne 31.

Croco6 Mmoau(uKaIuy IOBEPXHOCTH YIJIEPOIHBIX BOJIOKOH
HAHOCTPYKTypaMu OeMuTa JJIs YIPOYHEHHSI KOMIIO3UTOB

[Ipepnoxen crocob AByXCTaAMiHON MOAMMUKAIIMK YIJIEPOAHOrO BOJOKHA YacTulamu Gemuta. [TokasaHo,
4TO B 3aBUCHMMOCTHU OT BHIOPAHHBIX PEAreHTOB MOKHO MOJYYaTh IOKPHITH ¢ YacTUI[aMU PasHbIX ¢opm. Ha
MOJIEJIbHBIX 0Opasiiax, MpeAcTaBisgionux co6oil miactuabl 3 ABC-1actuka, HamogHeHHOro 3 mMac. %
MOAUDUITIPOBAHHOTO YIJIEPOIHOTO BOJOKHA MOKA3aHO, UTO BHE 3aBUCUMOCTU OT (DOPMBI OCAKIEHHBIX Ya-
CTHUIL, IPOYHOCTh KOMIIO3KTA TIOBbIIIaeTcst Gosee yeM Ha 30% 10 CpaBHEHUIO ¢ MaTePUAIOM, HATIOJTHEHHBIM
HeMOANMUITIPOBAHHBIM BOJIOKHOM.

IMarerr PD Ne 2824003. Croco6 MoaudUKaIii MOBEPXHOCTH YIJIEPOAHBIX BOJOKOH HAaHOCTPYKTYPaMU
Gemura st yrnpoutnerust komrosutos / Tpyxunos JI.K., Acrapbesa C.A., Jlebenesa E.A., Msanosa E.B 3agska
Ne 2023123793 ot 14.09.2023, omry6ar. 31.07.2024. Bioa. Ne 22.
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PASPABOTKU

HOJmMeprli"l, KOMIIO3UI[UOHHBIA MaTepuai 1 3D - nevaru,
HAIIOJTHEHHbIA BOJIOKHUCTBIM M JINCIIePCHBIM HANOJHUTEJISIMU

Paspaborana AByXcTajuiiHasi TEXHOJOTUS MOJTyYEHHUsT TOJTMMEPHOTO KOMIIO3UTa, HAIIOJIHEHHOTO BOJIOKHU-
CTBIM W TUCIIEPCHBIM HATIOJHUTEJSIMU, JIJISI TIOCJEIYIONIET0 U3TOTOBJIEHUS /leTaseil MeToqoMm 3D-meyaTn.
[Ipottecc Tpon3BoO/ICTBA TTOJUMEPHOTO KOMITO3UTA BKJIIOYAET CTaauu: (hOpMUPOBaHUE TIPedUIAMEHTA, €r0
u3MesbueHue /10 Tpany u huHaibHoe hopMoBaHue humamMmenTa MeTosioM aKcTpy3uu. [lomydennsrit hua-
MEHT MTO3BOJISIET U3TOTOBUTH KOHEYHOE U3/IEJIE€ METO/IOM ITOCJTOMHOTO HAHECEHUS.

[Tarent PMD Ne2829332. /IByxcTaauiiHblii croCO6 MOIyYeHMsI TIOJIUMEPHOTO KOMIIO3UIIMOHHOTO MaTepuaa st
3D-nevaru / Msanosa E.B., Actradppesa C.A., Tpyxunos J.K. // 3agska Ne 2023132539 or 11.12.2023, ony6.1.
30.10.2024. Bron. Ne 31.

MoaudukaTopbl aOpa3suBHOI CTORKOCTH JUTHEBBIX MOJIHYPETAHOB

Moaudukaropbl abpasuBHOI CTONKOCTH JIMTHEBbIX TTOJUYPETAHOB OANMDUKATOPDI TPEHUS TIO3BOJISIIOT PE3KO
CHU3UTH aOPa3UBHBIN U3HOC JIUTHEBBIX MOJUYPeTaHOB. CyTb IeWCTBUS MOAUMDUKATOPOB — PE3KOE CHUKEHUE
Koa(hduIMeHTa TpEeHUsT IPU KOHTaKTe moJimMepa ¢ abpasuBoM. OTNTUMU3UPOBAHHbII COCTaB MOAM(UKATO-
POB ITO3BOJISIET COXPAHSATH BBICOKUIT YPOBEHD TPOYHOCTHBIX XapaKTEPUCTUK MOTU(PUITUPYEMOTO MaTepuaa.

Iosepxnocmo ITogepxnocmo
noaumepa 6e3 noaumepa c
moduguxamopa MoOugpuxamopom

IIpumepvr ucnonvsosanus noruypemanos 8 060pycosanuLL, N0O0BeP2aIOUEMYCcst AOPasUBHOMY 8030€UCMEUID

MoaudukaTopbl 106aBJISIOTCS B COCTAB MOy PETAHOBBIX KOMITO3UIIMI HA CTaJIuU CMENEHUsI KOMIIOHEHTOB
peaknuoHHBIX cMmeceli. KoMmmonoBka MoauduKaTopoB B BH/l€ TOMOTEHHBIX KUAKOBSI3KIX TACT MMO3BOJISET
usbexarhb mpobJieM Mpyr TOMOTEHU3AINH PEAKITHOHHBIX CMeCEN.

[Tarent Ne 2779254 Poccniickast Meneparmst, MITK CO8L 75/04 (2006.01), CO8K 5/02 (2006.01), CO8K 5/098
(2006.01). Moauduxarop usHococToiikoctu noauyperanos : Ne 2021115009 : szagsi. 25.05.2021: omy6r.
05.09.2022 / Cenuues B.IO., [Toropesbiies 9.B. ; sastBuress [Toropenbiies duyapa Biragnvuposuya. — 9 c.
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PASPABOTKU

KoHCTPpYKITMOHHBIH KJIeil X0JI0HOTO OTBeP K/IeHUS

JIBYXKOMITOHEHTHBII COCTaB JIJIs1 KCIOJIb30BaHus B paitonax Kpaitnero Cesepa. Biraromapst paspabotaHHoit
CHCTEME XOJIO[IHOTO OTBEPIKIEHMSI TO3BOJISIET TPOBOANUTH MOHTA)KHBIE I PEMOHTHBIE PaGOTBI C UCIIOJIb30Ba-
HUEM KJIEEBBIX METO/IOB CKPEIJIEHUS METAJUINYECKUX U HEMETAJIINYECKUX HJIEMEHTOB B YCJIOBUSX apKTUYe-
cKoro Jjieta. Boicokast 1eopMaTHBHOCTD OTBEP:KIEHHOTO KJlest TIpu TeMiteparypax 1o -70°C obecrieunBaet
HaJIE’KHOCTD 9KCILIyaTalUU CKIIEEHHBIX 3JIEMEHTOB ¥ KOHCTPYKITUI B YCIOBUSX aDKTUYECKUX 3UM.

Koeii IIPpUTOTABJIMNBAETCA Ha MECTE UCIIOJIb30BaHUA N3 IBYX KU/IKMX KOMIIOHEHTOB: OJIMH Ha OCHOBE 3IIOKCH-
YPETAHOBOI'O OJIUTOMEDPA, ﬂperﬁ Ha OCHOBE€ MOHOMEPHDBIX WUJIN OJIMTOMEPHDBIX ITOJIMaMHWHOB.

XapaKTepuCcTUKH:

[Ipu pactsrenun orBepskaeHHoro Matepuania 1o FOCT 270-75: npounocts 25+48 MIIa (20°C), 8+24 MIla
(-70°C), otHOcuTeMBHOE yMHEHNE TTPU pa3pbiBe 15-83% (20°C), 4-8% (-70°C),

[IpouHocTh KJeeBBIX coequHeHnit aeMenToB mpu casure mo TOCT 14759-69: us ciiaBa amomuaus 16
8+19 MIlIa (20°C), 8+21(-70°C), u3 cranu 3 11+20 MIla (20°C), 9+24 MIIa (-70°C),

INOKCHAMUHHAs CHCTEMa OTBEPIKIEHUS TIO3BOJISIET 06ECTIeYnBATh BHICOKYIO CTAOUIBHOCTD KJIesl B YCITOBHSIX
HOBBINIEHHON BJIa)KHOCTH. [Ipy MCITOJMB30BaHUH KJIest HET HeOOXOMMOCTH MTPOBIEHHSI CIIEIIUATbHOM XUMU-
4eCKOoil 06PabOTKHU CKIEMBAEMbIX MOBEPXHOCTEH € MOMOIIBIO TpaiiMepoB. [Ipu HE0OXOAUMOCTH KJIei MOKET
OBITH MCIIOJIB30BAH B KAU€CTBE CBSI3YIOIIETO JIJISI U3TOTOBJIEHUS 3aJIMBOYHBIX KOMITAYH/IOB C IIUPOKUM KpPY-
TOM HAITOJTHUTEJIEN.

OTtpaboTKa KOMITO3UIMHK KJiest ObLia IIPOBEIEHA C YIETOM BO3MOKHBIX CHJIOBBIX HATPY30K Ha KJIEEBBIE COEIH-
HEHUsI 1 BUOPAIIMOHHOTO BO3/IE€HCTBUSL.

IMarenr 2749380 C2 Poccuiickast Mexpepanus, MKITP CO8L 63/02, CO8K 5/17, C09J 163/02, CO9K 3/10
JuokcuaHoe caasyiomee xoaonanoro orsepxaenus / Crpenpuukos B.H., Cennuer B.10., Ciobomuniok A.I1.,
Bosxosa E.P., Makaposa M.A., Cauyk A.B. ITarenroobmazarens: IIDUIL YpO PAH, Ne 2018139186, saasi.
06.11.2018, omy6.1. 09.06.2021, Brosr. Ne 16. - 6¢.

[Marent 2749379 C2 Poccuiickas Mepeparust, MKITP' COSL 63,/02, CO8K 3/013, COS8K 3/104, COS8K 3/22, COSK
5/17, CO9K 3/10, C09J 163,00, B82B 3/00 IrokcupaHast KOMIIO3UIINS XOJI0HOTO OTBepsKAeHus / CTpeTbHIUKOB
B.H., Cennues B.IO., Crobomuniox A.J., Boikosa E.P., Makaposa M.A., Casuyk A.B. IlarenroobiazaTelib:
IIOUILL YpO PAH, Ne 2018142205 zass. 29.11.2018, omry6.1. 09.06.2021, Bios. Ne 16. - 7c.
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PASPABOTKUM

YcraHoBka mnpoa6pa3HBHoro H3HOCa

YcranoBka IIPUMEHAETCA [AJ1A CPDABHUTEJ/IbHBIX MCIIBITAHU 00BEMHOTO N3HOCA O6p3.3HOB IIOJIMMEPHbIX MaTe-
purasioB B YCJIOBUAX BOS]IGﬁCTBI/IH BO/THBIX CYCHGHSI/Iﬁ a6paSI/IBHbIX IIOPOHIKOB AJIAA MOAEJTNPOBaHUA YCJIOBI/Iﬁ
I‘I/I]Ip03.6p3.31/IBHOI‘O N3HOCa B O60pyZ[OB3.HI/II/I FOpHO-O6OFaTI/ITeJIbHOI>JI IIPOMbBIINIJIEHHOCTH.

dABnsiercs eILHHCTBeHHOfI B Poccun y'CTaHOBKOIL/'I HaCTOJIbHOTI'O THIIA, HOSBOJIHIOIJ.[GI?I IIpOBOAUTD OesomnacHble
]Ia60p3.T0pHI)Ie HCIIbITaHUA YCTOI'/JILII/IBOCTI/I MOJIMMEPHBIX MAaTEPUAJIOB K I‘I/IILp03.6p3.31/IBHOMy HU3HOCY.

Cucmema pasmewenus u Yemanoexa 6 coope Aspamop ¢promayuonnoii mawunvl

Kpernjenus ()6[)(!.’}[{)()8

Oco6EeHHOCTDI0 KOHCTPYKITUHU YCTAaHOBKHY SIBJISIETCS UCTIOJIb30BaHE 0OPA3I0B UCITBITHIBAEMbBIX 0OPA3IIOB IH-
JIMHIpUYECKOl GopMbI (HAPYKHBIN [uaMeTp 8 MM, BHYTPEHHU 4 MM, BbicoTa 80 MM ), TO3UIUS 4 HA 3CKU3e
cucTeMbl pasMelieHnst 00pasios). OTHOBPEMEHHO MOKHO TPOBOJIMTD UCIIbITaHUsT 6 06pa3iioB. BuyTpentue
MOBEPXHOCTU PaboOUYero KOpIyca yCTaHOBKH MOKPBITHI CJIOEM M3HOCOCTOMKOTO TOJIMypeTaHa. Peskumbl nc-

nerranust: 10 1300 06,/muH, 20+90°C.

TexHoaorusa IKCTPAKIIHOHHOTIO U3BJACYCHUA HUKEJIA U3 CEPHOKUCJIBIX
PacCTBOpPOB 6aKTepI/IaJIbHOFO BbIIIIC/IAYNBaHUA OKUCJICHHBIX HUKECJIEBBIX DY

PaspaboraHa pUHIMITHATbHAS TEXHOJIOTHYECKAs] CXeMa 9KCTPAKIIMOHHOTO U3BJIEYEHUsT HUKEJIST U JAPYTUX
METAJIJIOB U3 CEPHOKHCJIBIX PACTBOPOB OAKTEPHAIBHOTO BBIIIETAYMBAHNS OKUCIEHHBIX HUKEJIEBBIX PYI C
rUPasugaMi Ha OCHOBE a- TPETUYHBIX KapOOHOBBIX KUCJAOT. [TokazaHo, YTO U3 PACTBOPA BbIIIEIauNBAHUS
(KoHIIeHTpaIHsT OCHOBHBIX MeTaLI0B /J1,: Ni — 1,485; Co — 0,024; Fe — 6,163) 3a 3 cTymneHu 9KCTPAKITH BO3-
MOJKHO TIOJTy9eHUEe OPTAHTYECKOTO SKCTPAKTA, COJEPKAIIETO 5-6 T/J1 HUKES; yAaIeHIe COOKCTPArHPYEMBIX
MeTasioB (KoOabTa U jKejie3a) Ha CTaJUU PEIKCTPAKIIMY MYTEM MOCJIEA0BaTebHON 06pabOTKN SKCTPaKTa
BoJI0ii 1 crabbiM pactBopom H,SO ; peakcTpakims pacTBOPOM dJIEKTPOIHUTA C TIOTy4eHHEeM PeIKCTPAKTa C
conepxkanueM 25-30 /71 HUKes ¢ TOCJaeyomel KprucTaaiusaneid Kpuctaanoruapatos NiSO ,7TH, 0.

Kpucmannozuopamor NiSO ;7H,0
NOJYUEHHbLE U3 PEIKCMPAKMA
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PASPABOTKU

MeTto/ cUHTe3a ajIbJJa3UHOB, 00J1a/JaI0IHMX OBBIIEHHON aHTUHOKCHIAHTHOMH
AKTHUBHOCTHIO

Paspaboran 1pocToii 1 aKcIpeccHbiil Meroy cuaTesa 1,2-6uc(4-N,N-auankuiaMuHo0eH3UINAeH )ITHPa3H-
HOB, aHTUOKCHU/IAHTHBIHN 3(PDEKT KOTOPHIX CYNIECTBEHHO BBIIIE, YEM Y IIPOMBINILIEHHO UCIIOIh3yEMOTO aHTHU-
OKCH/IaHTa — aCKOPOMHOBO# KUCJIOTHL.

ITarenr P®D Ne 2834724(13). Cnoco6 mnomyuenuss 1,2-6uc(4-N,N-auankuiaMuHoOeH3UINAEH )IUPA3HHOB,
IPOSABUBIINX aHTHOKCUAAHTHYI0 akTUBHOCTH / Topoxos B.IO., 3a6onorubix C.A., Yekanosa JI.I'., Bayauna B.H.
Omny6.1. 13.02.2025. Bro. Ne 5.

Cnoco06 u3BieyeHns peK03eMeIbHBIX 31eMeHTOB(+3) U3 KUCJBIX BOIHBIX
PacTBOPOB, COJep KallUX APyTrue MeTaJLIbl U HOHbI

Paspabotat criocob U3BJIeUeHUsT PEIKO3EMETBHBIX 9JIEMEHTOB M3 KUCIBIX PACTBOPOB AKCTPAKIINEH C TH/PA-
3UIaMU ((-Pa3BETBJICHHBIX TPeTHYHBIX KapOoHOBBIX KucaoT (I/] 1519). Criocob obecriednBaeT BHICOKYIO
CTeTIeHb U CeJIeKTUBHOCTD u3BieueHus P3M(+3) us ceproxucinix cpez ¢ pH, paBupiM n Mmenbiie 0 B ipu-
cyrcreun xenesa(lll), xamprma(Il), amomunusa(I11), maraua(1l), docdar-nonos, cunskenne moTepb K-
TPATeHTa, CBSI3aHHBIX C YBEJINYEHUEM YCTOWYNBOCTU K THAPOJIM3Y U OKUCIEHIIO. MOXKeT OBITh HCIOIb30BaH
1t BoiztesieHnst P3M 13 KMCJIBIX pacTBOPOB, TIOJYYEHHBIX TIPU CEPHOKUCIOTHOM mepepaboTke (ocdorurica,
IPYTUX TEXHOJOTHUECKUX CEPHOKUCIBIX PACTBOPOB, B PUCYTCTBUU COITYTCTBYIONMX METAJIIIOB U HOHOB, C
MOCJIeYIONIEN PeIKCTPAKIINe B BOIHbBIE PACTBOPHI MITHEPATbHOM KUCIOTHI.

3asucumocmv cmenenu
useneuenuss E,% P3M(3+) 0,5
Mo/ pacmeopom I/[1519
0m KOHUEeHMPauuu
H2504 66.¢p. Vo:Ve=1:3

IMarent PD Ne 2748007. Criocob m3BI€UeHUST PEIKO3EMETBHBIX 3JIeMEHTOB(+3) U3 KUCJBIX BOIHBIX PACTBOPOB,
cozepsKalux apyrue Metauibl u noubt / Pajyiies A.B., Hukurnua B.A., Baryesa T.JI. Omy6.1. 18.05.21. Brosr. Ne 14,
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PASPABOTKUM

«HeunBas3uBHbIii» CII0C0O0 onpeaeeHns KIETOK 9YKapruoT

AHayu3 KU3HEeCTOCOOHOCTH KJIETOK YesIOBeKa MTPaeT KJIUYEBYIO POJIb B Pa3BUTHH OMOMEIUIIMHCKUX TEX-
nosioruit. B pamkax npoexra @IIT Ne 3B 075-15-2019-061 coBmectno ¢ UM CC ¥YpO PAH 3anatenroBan
c110co0 OIEHKH KIU3HECTIOCOOHOCTH KJIETOK 9yKapHOT METO/IOM JIa3ePHON WHTEP(EPEHITMOHHOIT MUKPOCKO-
muu (Mukpockonr MMM-340, 11Isabe, Poccust), KOTOPbIii OCHOBAH Ha PErMCTPAIMU TIOKA3aTe st IPeIoMIe-
HUS KJIETOUHBIX CTPYKTYP (purc. 1). O6paboTka CUrHAIOB U3MEHEHUH (DIYKTYAIMid ONTHIECKON TOJIIUHBI
KJIETKH, PErHCTPUPYEMBIX C IIOMOIIbIO JladepHoro mukpockona MUM-340 (Illsabe, Poccust), BKIO4aeT
pacyeT nokasaTeseil MaKCUMaJIbHOIO 3HAYeHUs] AUCIEPCUU U HAKJIOHA CIIEKTPa MOIIHOCTH, YTO [103BOJISIET
muddepeHITMpPoBaTh JKUBBIE N MEPTBbIE KeTKU. OCHOBHOE TPEUMYIIIECTBO METOA — 3TO BO3MOKHOCTD ITPO-
BeJICHUS UCCJIeJOBAaHUI KJIETOUHBIX IIPENapaToOB B PEsKUME «PeaJbHOIO BpeMEHU», UCKJII0Uas BO3/1eCTBIE
Ha KJIETKM TPAJAUIIMOHHBIX TOKCHYHBIX KpacuTesIel 1 obecrieunBasi TakiM 00PasoM BBICOKYTO I0CTOBEPHOCTb
JTAHHBIX O (PYHKITMOHATBHOM COCTOSTHUM KJIETOK.

Cnocob6 ouenKu Jcu3necnocooHoOCmu K1emox 3YKapuom ¢ noMOubI0 Ja3epozo unmeppepenuonnozo muxpockona MUM-340

JTlorosop Ne 116,/965 ¢ paspaborurikom u ipoussoauTeieM Mukpockorna MUM-340 AO «ITO YpajbCKuii onTuko-
MexaHnueckuil 3aBoz» um. D.C. diamoBa» 006 OTUYIKACHUN MCKIIOYATENbHOTO TpaBa Ha EBpasuiickuii mateHT
Ne 038893 (rocpeructparnmst Ne P/10364351).

Pa3paboTKa cMHTe3a }KH3HEHHO BasKHBIX JI€KaPCTBEHHBIX MPENapaToB

AHWIOKaNH

[Tpemapat ob6amaeT BHIpAKEHHBIM aHECTE3UPYIONIUM JeiCTBHEM,
BbI3bIBasl BCE€ BU/DbI MECTHOM aHeCTe3UH: IMOBEPXHOCTHY1O, I/IH(I)I/I]H)-
TPAIIMOHHYIO, MPOBOAHNKOBYIO, MepUAypadbHy0. Kak JsekapcTBeH-
HOE CPeJICTBO 3aperucTpupoBan npukazom Munsapasa PM Ne 292 ot
3.10.1997 rona. Beimryckaetcs psaiom GapMIpeAnpusaTHi.

HenapkoTtuueckuii anaiabretuk I'-104

[lesmkoM U3 OTEUECTBEHHOTO CHIPbsI, BOJOPACTBOPUM, TOKCUYHOCTD
6osiee 6 T Ha KMJIOrpaMM Beca JKMBOTHOTO, He BJIMSIET HA KU3HEHHO
BaJKHbIE TTI0KA3aTEJIM OPraHNU3Ma, BBIBOIUTCS U3 OPraHu3Ma B Her3Me-
HEHHOM Bujie Ha 99% 3a O/IHU CYTKHU, YCIIEITHO TPOBE/IEHbI JOKJIMHITYE-
CKHUe UCIbITaHus1, pazpaboTaHa JiekapcTBeHHast hopMa ¢ IPOJOHTHPO-
BaHHBIM fieficTBreM. [Tatent PD Ne 2648445 ot 26.03.2018 .
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PASPABOTKHN

CuHTe3 AKeHepUuKOB

DuHroammo

CpencTBo 1711 Te9eHusT PACCETHHOTO CKIIEPO3a.
Paspemién k mpousBojacTBy npukaszom Munsapasa PD.

HBaGpaaun

CeplleuHO-COCYIUCTOE CPEACTBO, BJUMIIONIEe HA YacCTOTY
cep/ieuHbix cokpaienuil. [lpumensiercs npu cepiedHoi
HEJ0CTATOYHOCTH U UIIEMUIECKOiT GOJIE3HI CepIia.
Paspemnién k mpousBozicTBy npukazom Munsapasa POD.

OceabramuBup (Tamudaio)

[IpoTuBOBUpPYCHOE CpencTBO, MpoaeKapcTBo (kpome BUY).
Paspemién k mpousBojicTBy npukaszom Munsapasa POD.

Bungaraunrun

[TpotuBoMabeTUECKOE CPEACTBO, KOTOPOE YBEJUIHBAET
BBIPAGOTKY MHCYJIMHA U CHUJKAET YPOBEHD caxapa B KPOBIL
Paspeimién k mpousBojicTBy npukaszom Munsapasa PD.

PuBapokcaban

[TepopasibHbIit aHTHKOATYJISTHT U3 TPYIIIBI TIPSIMBIX HHTHOUTOPOB
(dakropa Xa. Mcrospayercst st jiedeHust TpoM603a riryboKux
BEH M JIETOYHOM 9MOOJIMU, a TaKKe IS [PEeJOTBPALIEHM
obpasoBaHust TPOMOOB TIpy (HUOPUIIAIMU TPEACEPANI 1
ocJie oneparuii Ha 6ejipe uin KoJieHe.

Paspemién k mpousBojicTBy npukaszom Munsapasa PD.

Paszarnavn
[Ipemapar MPOTUBOMAPKUHCOHIMYECKOTO /IeiicTBUST, n3Ompa-

tesabHbIi nHrH6uTOp MAO.
Paspeiién  mpousBojicTBy npukazom Munsapasa PO.
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