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"Xumus - amo obnacmu uyoec, 8 Hell CKpblmo
cuacmoe uenogeuecmad, Geludatiuiie
3a60e6anust pazyma 0yoym cOelanbl UMEHHO 6
amoti oonacmu". M.I opvkuil.

IIpuBeTcTBYeM HaIIMX YBaskaeMbIX KOJIJIET, ApPy3el U rocreii!

K coxanenuro, B cBsi3u ¢ obocrpeHreM cutyauuu ¢ Kosua-19, nam
MIPUIIIIOCH OTKa3aThCs OT OYHOM BCTPEYH, OATOMY O4Y€Hb KPaTKO O HaIlleM
ropojie, YHUBEPCHTET€ U, KOHEYHO, XHMHUKO-(papMaleBTUIECKOM
(dakynbTere.

r. YeOokcapbl — MpeKpacHbIil rOpOa-MOTYMUUTMOHHHK, PACIOIOKEHHBIN
B CpeAHeM TeueHue Belukod peku Bonra. Benmkonennas 3actpoiika
ropofa C COYETAaHUEM KOTTEDKEH U BBICOTHBIX 3[aHUM, PYKOTBOPHBIN
KaHaJI U MOIEPEK ero «Iopora K Xpamam» - UCTOPHUYECKON 4acTH ropoaa,
A€ pacroyOXEHbl LEPKBH, MOHACTBIPb, OJAHA W3 JIYUYIIHX B Poccun
HaOepexHbIX. Bce 3To, Kak M Bech TOpoOf, yromaeT B 3eJ€HHM MapKoB,
ra30HbI, B MHOTOLIBEThE OrPOMHOr0 KoJM4ecTBa IBeToB. 1o Oeperam peku
— MHOTOKMJIIOMETPOBBIC IULDKH, IPUYEM JieBash CTOPOHA — CIUIOLIHOM
COCHOBBIH JIECOTIApK.

B 1967 romy Hauanoch CTPOHTEIHCTBO YHHUBEPCHUTETA, KOTOPBIH
nonyunn uMms M.H. YibsHOBa - Halero mpocBEeTUTENsT U HEYyTOMUMOIO
crpoutens mikon B Pecniyonmuke. WHnycTpuaibHbeli  00JHMK ropoja
onpenensaor: ['9C, sHepreTHUecKuil, XUMHUECKUHA, MAIIHHOCTPOUTEIBHBIN
KoMIuiekcel. Tak Ha Tepputopuu PecnyOomuku pacnonoxen [1AO
«XUMIpOM». DTO NPEANPHUATHE MODKHO OBUIO OBITH BHECEHO B KHUTY
pekopnoB ['MHHeca MO yHUKaIbHBIM IIOKa3aTelsM cBoero passutus. Ha
3amase W3BECTEH cilydail opraHM3alliM IIPOM3BOJACTBA KaydyKa 3a TOI.
(CHIA mocne Ilepn-Xapbopa). A Xumipom exeroqHo B Tedenue 25 ner (1)
ocBaWBaJ MHHUMYM 10 3 TPHHIUIHAIGHO HOBBIX mpom3BoacTBa (!),
mumupys kak B Coserckom Coro3e, Tak M CpPeAM aHAJOTHYHBIX
MpEeanpUsATHA B MHpE. BeTNKOIENHBId KOPIIyC XMMHUYECKOoro (Ha TOT
MOMEHT) (akyipTeTa  OBUI IOCTPOSH Ha IEHBI'H «XHMIPOMay», 4TO Ha
JIOJITHE TOIBI ONPEACINIIO HAIly «KPOBHYIO» CBA3b C HUM. TaM HaXOIWINCh
Bce 0a3bl HAIMX MPAKTHK — Ha MIPEATIPUSTHN UMEITUCh TIOUTH BCE TPOIIECCHI
M3BECTHBIE B OPTraHWYECKOM XWMHUHM. Halll KOJUIEKTHB aKTHBHO BHEIPSI
cBoM pa3paboTkd, Kak B ombITHOM TIiexe (mex Ne 4), Tak W Ha
MIPOM3BOJICTBEHHBIX IUIOMIAJKaX XHMIIPOMa, 4YTO Jaj0 BO3MOXHOCTh
OTKpeITh Ha ero 0Oaze B 1980 romy (akympTeTCKyr0 OTpacieBYIO
712a00paTOpHIO “XMMHUH M TEXHOJIOTMHU 3JIEMEHTOOPTaHUIECKUX COEIMHEHUH
1 HOBBIX [INaHOMOHOMEPOB™.
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Koctsik mpernonaBareneii cocTaBWIM y4eHBIE M3 MHOTHX TOPOJIOB
Hamel crpans! (B ocHOBHOM rT. Kaszans, [I3epxunck, MBanoBo u T.1.). B
Hacrosiiiee BpeMs (aKkyJIbTeT ONpenessieT YpOBEHb pa3BUTHS HAyKH, KaK B
YHUBEpCHUTETE, TaK U B Pecriybiuke, HO He Tonbko.. Ha ¢akynbrere okono
800 crynenToB, okono 200 uHOCTpaHIEB U3 18 cTpaH Mupa. Y HUX NepBhIE
3 Kypca 3aHATUS MAYT Ha HameM pabodeM (aHrimickom) si3pike. Komeru
MONMYT MEHsI. €CNT NPHUBEIY HECKOJIBbKO KpacHOpeuuBbIX LUdp. Tombko
Kadenpa, KOTOpPOH sI PyKOBOXY JUIMTENFHOE BpEMs JIA€T €XKErofHo 0
copoka crareit Web of Science. Core Collection (1-4 kBapTunu ) u B
TEUeHHe 5 TOCNIEIHUX JIET HaMUu yxe nonydeHo Oosnee 50 rpantoB (PHO,
PO®DU, Ilpesunenra u T.1.). [duccepralyu 3alUIIaloTcs €KETOAHO, B
OCHOBHOM JIOCPOYHO, OOBIYHO 3a 2-3 rona acnupaHTypbl. OYeHb aKTHBHA
JIOKTOpCKasi MOAroToBKa (3 ronma), Ha 4TO PEKTOPAT BBIACNSET IIEIpbIe
IpaHThl CO CHIDKeHHeM YydeOHOM Harpy3ku. Ha kadenpe paboraror 3
NpUrIalieHHbIX Tnpodeccopa u3 yHuBepcureToB: bapcenona (Mcnanus).
Apwone (Uspaiine), Tpent (Kanaga). Bce 3To cramo BO3MOXHBIM C
NpUXO/IOM Hamiero pekropa AunekcannapoBa Aunnpes HOpreBuua. OH cran
HWHTCHCUBHO pa3BUBAaTb W BKJIaAbIBAaTh JACHBI'M B HAYKy W BCIYCCKHU
MOJACPKUBAaTh €e. 3aKkylUIeHO, B OCHOBHOM, BC€ HeoOXoIumoe
obopynoBanue (Tak, Tonbko B 2020 rony SIMP-cniektpomerp, Ha 2021 ron
HaME4eHBbl K 3aKylKe 2 Macc-CIIEKTPOMETpa, OfUH M3 KOTOPBIX BBICOKOTO
paspemienust !). Ycnexu, 0 KOTOPBIX sI YIOMSHYJ, CTald BO3MOKHBIMU
paboTaMH HAIIMX W3BECTHBIX B MHPOBOM HAyYHOM COOOIIECTBE Y4EHBIX
npogeccopoB, cpeanu KOTopbIx skcnepTsl BAKa, pemakTopsl M 3KCHEpTHI
HanOojJee aBTOPUTETHBIX Hay4dHbIX OKypHanoB: A.H Jlbimukosa,
H..Konsuoa, Bamero moxopuoro ciayru, nouentos O.B. Epmosa, M.IO.
bemnkosa, f.C. KaroxoBa, M.H. bapmacoBa, A.FO. Amnekceesoii, C.B.
®enoceena, K.B. Jlurmmua, A.B.Epemkuna, C.B. Kapnosa, E.B. Typycosoii,
M.B. Ky3bpmuna, H. H. fmenko, C.B. XKuraps, M.A. MapssicoBa 1 MHOTHX
npyrux. Hamr ocHOBHO#M mpuHINI «00ydeHre depe3 HayKy». B Hee BHOCAT
BKJIQJl HAIIM. MarucTpbl, aCIUPAHTHI, JOKTOPaHTHl. CTYOEHTHI, HAUMHAS C
TIEPBOTO Kypca, 00s3aTENbHO BOBJIEKAIOTCS B MCCIEN0BATENBCKYIO PaOOTYy.
[TosTomy okHa xuM(aka racHYT TOJNBKO Iocie 9 yacoB Bedepa. MBI ropabl
TEM, YTO HAIIl BHITYCKHUKHU YKe 3amutmwim 0onee 10 moxTopckux u Oomnee
50 kxaHIWAATCKUX AWccepTanmid, B Toprdene ¢akyaprera Oomee 500
MIATEHTOB W aBTOPCKUX CBUJETEIBCTB, 15 BHEIpEeHWH B MPOMBIIIICHHOE
MIPOM3BOJCTBO HAMUX pa3padoTok, Ho...l'JITABHOE EIIE BITEPE/IN!

O.E. HacaxuH, 1.X.H., mpodeccop, aekaH
XHUMHUKO-(hapMaleBTHIecKoro (hakymprera
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"Chemistry is an area of miracles, the
happiness of mankind is hidden in it, the
greatest achievements of reason will be
made in this area.”" M. Gorky.

We welcome our esteemed colleagues, friends and guests!

Unfortunately, due to the aggravation of the situation with Covid-19,
we had to abandon the face-to-face meeting, therefore, very briefly about
our city, university and, of course, the Faculty of Chemistry and Pharmacy.

Cheboksary is a beautiful city with a population of half a million, located

in the middle reaches of the great VVolga River. Magnificent development of
the city with a combination of cottages and high-rise buildings, a man-made
canal and across its "road to temples™ - the historical part of the city, where
churches, a monastery, one of the best embankments in Russia are located.
All this, like the whole city, is buried in the greenery of parks, lawns, in the
multicolor of a huge number of flowers. Along the banks of the river there
are many kilometers of beaches, and the left side is a continuous pine forest
park.
In 1967, construction began on the university, which was named after I.N.
Ulyanov - our educator and tireless builder of schools in the Republic. The
industrial appearance of the city is determined by: hydroelectric power
plants, energy, chemical, machine-building complexes. So on the territory
of the Republic is PJSC "Khimprom". This enterprise was to be included in
the Guinness Book of Records for unique indicators of its development. In
the West, there is a known case of organizing rubber production in a year.
(USA after Pearl Harbor). And Khimprom annually for 25 years (!)
Mastered at least 3 fundamentally new production (!), Leading both in the
Soviet Union and among similar enterprises in the world. The magnificent
building of the chemical (at that time) faculty was built with the money of
"Khimprom", which for many years determined our "blood" relationship
with him. All the bases of our practices were located there - the enterprise
had almost all the processes known in organic chemistry. Our team actively
introduced their developments, both in the experimental workshop
(workshop No. 4) and at the production sites of Khimprom, which made it
possible to open on its basis in 1980 the faculty branch laboratory of
“chemistry and technology of organoelement compounds and new
cyanomers”.

The core of the teachers was made up of scientists from many cities
of our country (mainly Kazan, Dzerzhinsk, Ivanovo, etc.). Currently, the
faculty determines the level of development of science, both at the
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university and in the Republic, but not only .. There are about 800 students
at the faculty, about 200 foreigners from 18 countries. Their first 3 courses
are taught in our working (English) language. Colleagues will understand
me. if | give you a few elogquent figures. Only the department, which I
manage for a long time, gives annually up to forty articles of Web of
Science. Core Collection (1-4 quartiles) and over the past 5 years we have
already received more than 50 grants (Russian Science Foundation, RFBR,
President, etc.). Dissertations are defended annually, mostly ahead of
schedule, usually in 2-3 years of postgraduate studies. Doctoral training (3
years) is very active, for which the rector's office allocates generous grants
with a decrease in the teaching load. The department has 3 visiting
professors from universities: Barcelona (Spain). Ariel (lsrail), Trent
(Canada). All this became possible with the arrival of our rector Andrey
Yuryevich Alexandrov. He began to intensively develop and invest in
science and support it in every possible way. Basically, all the necessary
equipment has been purchased (for example, only in 2020 an NMR
spectrometer, in 2021 2 mass spectrometers are scheduled for purchase, one
of which is of high resolution!). The successes | mentioned became possible
works of our well-known scientists in the world scientific community,
including experts from the Higher Attestation Commission, editors and
experts of the most authoritative scientific journals: A.N. Lyshchikov, N.I.
Koltsov, your humble servant, associate professors O. IN. Ershova, M. Yu.
Belikova, Ya.S. Kayukova, |.N. Bardasova, A. Yu. Alekseeva, S.V.
Fedoseeva, K.V. Lipina, A.V. Eremkina, S.V. Karpova, E.V. Turusova,
M.V. Kuzmina, N.N. Yashchenko, S.V. Zhitar, M.A. Maryasov and many
others. Our basic principle is "learning through science". Ours contribute to
it: masters, graduate students, doctoral students. Students, starting from the
first year, are necessarily involved in research work. Therefore, the
windows of the chemistry department go out only after 9 pm. We are proud
that our graduates have already defended more than 10 doctoral and more
than 50 master's theses, in the faculty's portfolio there are more than 500
patents and copyright certificates, 15 implementations of our developments
in industrial production, but ... THE MAIN THING IS STILL AHEAD!

O.E. Nasakin, Doctor of Chemical Sciences,
Professor, Dean of the Faculty of Chemistry
and Pharmacy
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U3YYEHUE MTPOTUBOPAKOBOI AKTUBHOCTH
OYHKINOHAJIN3NPOBAHHBIX
KAPBO[C|]AHHEJIMPOBAHHBIX INPU/INUHOB

JAsauyenxo U.B.

«Jly2anckuil zocyoapcmesennwiii nedazoeuueckuii ynusepcumemy, 91011,
2. Jlyeanck, yn. Obopounnas, 2, e-mail: ivladya87@mail.ru

Annomayusn. Hcciedosana in  Vitro npomueopakosas —akmueHOCHIb
3ameujeHnbIx  Kapbo[c]lannenuposannvlx  RUPUOUHO8 — HA 60  nunuax
3/I0KAUEeCMEeHHbIX Klemok. Haunyuwue nokazamenu @visgienvl y I-amuno-5-
usonponun-6,7,8,9-mempazudopomueno(2, 3-cJuzoxunonun-2-xapbonumpuna,
KOMOpbLIL UH2UOUPYem pOCm KIemoK PAKa KOXNCU, PAKA KPOBU U PAKA MOLOYHOU
Jicenesol.

Knroueswie cnosa: xapbofc]anneruposantvle nupuouHsl, npOMUSOPaKo8ast
AKMUBHOCMb, 3NOKAYECMEEHHbIE KNeMKU, MUMOMUYECKAs AKMUGHOCb.

STUDY OF ANTICANCER ACTIVITY OF
FUNCTIONALIZED CARBO[C]ANNELATED PYRIDINES

Dyachenko 1.V.

“Lugansk State Pedagogical University”, 91011, Lugansk, ul. Oboronnaya,
2; e-mail: ivladya87@mail.ru

Abstract. The anticancer activity of substituted carbo[c]annelated pyridines
was studied in vitro on 60 lines of malignant cells. The best indicators were found in
1-amino-5-isopropyl-6,7,8,9-tetrahydrothieno[2,3-c]isoquinoline-2-carbonitrile,
which inhibits the growth of skin cancer cells, blood cancer and breast cancer.

Keywords: carbo[c]annelated pyridines, anticancer activity, malignant
cells, mitotic activity.

Onkonorndyeckne 3a00NEBaHMS SIBIASIOTCS OJHOM W3 TJABHBIX
mpobsieM COBpeMEHHOW MeauiuHbl. Ha ceromHs, B mporecce JIe4eHUs
OHKOJIOTHYIECKNX OOJBHBIX HAPSAY C XUPYPTUIECKUM U JTyd€BBIM METOIAMHU
MPUMEHSAIOT W XUMHOTEpAINlio, KOTOpas IpH HEKOTOphIX (opmax
3a0oeBaHusl SBIAETCS Oa30BBIM METOAOM JiedeHHs. llosTomy momck
BEIIECTB C TPOTHBOPAKOBONW AaKTUBHOCTBHIO  SIBISAETCS  AKTyaJIbHOM
mpoGsieMoii coBpeMeHHocTH. KittoueBbiM (pakTopoMm ycriexa Takoro momcka
SIBIISIETCST  METOJl, OCHOBAaHHBIH Ha WCHOJB30BAHUM KOMIBIOTEPHOTO
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MPOrHO3UPOBAHHUS OUOIOrMYeCKOit AKTUBHOCTH Ha OCHOBE
MaTeMaTH4eCKOro aHalm3a ero cTpykTypsl — Quantitative structure-activity
relationship (QSAR). YuutbiBas nposiBiieHHEe IPOTHBOPAKOBOTO ACHCTBUS B
psiny (QYHKIHMOHATU3UPOBAHHBIX KapOo[C]aHHETHPOBAHHBIX MHPHIUHOB,
HAMH TIPOBEJCH AaHAIM3 MHTOTHYCCKOH aKTHBHOCTH JAHHOTO Kiacca
OPTaHUYECKUX COCAUHCHHUH.

HccnenoBanusi TPOBOJMIMCH TpU  COACHCTBHM HanmoHagbHOTO
nHcruryra paka CIHIA (National Cancer Institute, Bethesda, Maryland,
USA). Ilo pe3ynbraTaM KOMITBIOTEPHOT'O aHATM3a JJIs UCCICOBAHUI ObLTH
OTOOpaHbl ~ CJICAYIOUIME THUMBI  COCAMHCHHWHA: NHPUANH-2-0HBI (1-3),

H30XHHOMUHTHOH-4-KapOoHUTpHITHI (4, 5) u ux THO3¢up (6),
HU30XUHOMMHTHOH-4-auunmuael (7, 8) wu  1-ammuo-5-uzonponui-6,7,8,9-
TeTparuapoTueHo|2,3-cluzoxuHonun-2-kapoouutpun (9). [ToppoOHbIE

METOJbI CUHTE3a 3TUX BCIICCTB OIIMCAaHbl B HAIIIUX ny6n1/11<au1/151x paHee [1*
4].

WccnenoBanust  mpoBOaWauch in Vitro wa 60  HHMAX
3JIOKAYECTBEHHBIX KIETOK paka JIErKHX, O0OJOYHON KHIIKH, MOJOYHOMN
JKeJe3bl, SUYHUKOB, IOYEK, MPOCTaThl, LIEHTPAJbHOW HEPBHOW CUCTEMBI,
KpOBH (JIeikeMHH) U KOXH (MenaHombl). [IpomeHT MHrubupoBaHus pocra
KJIETOK (MHUTOTHYECKas aKTUBHOCTb) PACCUMTHIBAIM, KaK OTHOLICHHE
NPUPOCTa 3TUX KJIETOK IPH HAJIWYUH Iperapara K KOHTPOJIIO.

VY CTaHOBJIEHO, YTO HCCIEAYEMBbIE COSIMHEHUS MMEIOT YMEPEHHYIO
MHUTOTHYECKYIO aKTMBHOCTh B OTHOLIEHHU HEKOTOPBIX JIMHMI KJIETOK paka
(cMm. Tabm. 1), xotopasi B OOJNBIIMHCTBE CIIy4aeB HAXOJMTCS B MHTEpBAle
75-85%, omHAKO €CTh U 00JIee BECOMBIE ITOKA3ATENM.

Tak, mydmme pe3ysibTaThl IIPOTHBOPAKOBOH AKTHBHOCTH OBUIH
3aukcHpoBaHbl B Cilydae TECTUpOBaHUs |-amuHO-5-u3omnponii-6,7,8,9-
Terparuapotueno|2,3-cluzoxuHonuH-2-kapoouurpuia (9).  YcraHoBieHo,
gro coeanHenue (9) MHrHOMpYeT pocT KIEeTOK paka kKoxu MDA-MB-435
(4.28%), paka kpoBu K-562 (30.55%), paka monounoii xene3st MDA-MB-
468 (39.15%).
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Ta6n1/1ua - PeSyIII)TaTI)I UCCIICA0BaHUSA HpOTHBOOHyXOHeBOﬁ AKTUBHOCTHU

coemuiennii (1-9)

Jlnann MuTtoTtuyec
Tumsr
CoequHeHust 370KAYECTBEHHBIX | o a eCT Kad
BEHHBIX aKTUBHOCTD
KJIIETOK
KJIETOK , %
. RPMI-
Jlelikemust 8226 58.88
Pak nesmpancroit - gp 5q5 69.03
HEPBHOM CHCTEMBI
SK-MEL-
67.30
Menanoma 5
UACC-62 67.15
NCI/ADR
Pax snuHukoB RES 74.33
Pax nouex Uo0-31 61.81
Pak npocratsl PC-3 57.42
BT-549 74.74
Pak MonouHoit T-47D 72.73
JKEJIE3bI MDA-
MB-468 74.05
Pax ueirpansiot - g\g 75 75.08
HEPBHOU CHUCTEMBI
SK-MEL-
Menanoma 5 74.04
UACC-62 75.20
VAR 77.48
Pak suuHuKOB NCIADR -
-RES )
P A498 75.82
arc roex U0-31 63.55
Pak npocratsl PC-3 75.41
Pak monouHoit MCE7 80.60
JKEJIE3bI
Pax nemTpambiol | g g 75 85.80
HEPBHOH CHCTEMBI
Pax nerkux HOP-92 69.38
NN Pak ueHvrpanLHOH SNB-75 8118
| HEPBHOH CHCTEMBI
Mc/\I]:II/\S
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Pak momounoit

HS 578T 79.15
JKEIE3BI
Me N CCRF-
Jleiikemus CEM 79.04
CN Pax nerkux HOP-92 84.09
AN
|
NS
H Pak mpocratsr PC-3 84.58
5
CCRF- 83.80
CN . CEM
X Jleiikemus
| | RPMI- 71.43
Me N/ S (0] 8226 .
Pax nerkux HOP-92 80.23
Pax npocratsl PC-3 81.55
CCRF-
Jleiikemus CEM 84.17
K-562 85.06
Pax nerkux HOP-92 83.00
Menanoma M14 84.91
Pak sMuHUKOB ?VCAR_ 85.01
Pak monouHoi HS 578T 85.57
JKEJIE3bI
CCRF-
Jletikemus CEM 70.88
K-562 30.55
é?:49/AT 7772
NI, Pak nerkux HOP-92 66.39
N NCI-H522 72.30
| Do HCC- 80.43
Me N 2998 )
Me Pak 060m0uHOM HCT-116 78.48
9 KHIIKA HCT-15 55.67
KM12 61.15
SW-620 69.21
Pak UCHTPATBHOR | 559 83.34
HEPBHOH CHCTEMBI
Menanoma MDA- 4.28
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MB-435

gK'MEL' 79.29

NCI/ADR
Pak ssmaHuKOB RES 60.72
Pax nouex CAKI-1 79.38

MCF7 67.78
Pak momounoit BT-549 70.04
JKeJe3bl MDA-

MB-468 39.15

1. sraenko M.B., Boek M.B. KOX, 2012, 82 (2), 256-260.

2. Nsraenko M.B., Boek M.B. KOpX, 2012, 48 (12), 1573-1578.
3. Jsuenko U.B., BoBk M.B. XKOpX, 2013, 49 (2), 268-275.

4. Nsuenxo 1.B., Bosk M.B. VXK, 2013, 79 (2), 114-119.

VK 615.28

HCCJIETOBAHUE AHTUCENTHYECKONU AKTUBHOCTH
HOBOI'O BUC-AMMOHHUEBOI'O ITPOU3BOJIHOI'O
IIMPUIOKCHUHA

Ka3zakosa P.P., Aragonosa M.H., llITeipaun H.B., Cano:xunkon
C.B., Pomanosa E.N., 3exau M.U., lITeipiaun FO.T.

DI'A0Y BO «Kazancxuii ([Ipusonsicckuil) gpedepanvhulil yrugepcumemy,
420008, Poccus, 2. Kazanv, Kpemnéeckas yn. 18;
e-mail: kazakova.renata@mail.ru

Annomayun. B pamxax pabomel  OblI0  NPOGEOEHO  UCCIEO08aAHUE
AHMUCENMUYECKOU — AKMUBHOCMU — HO8020  OUC-AMMOHUEB020 — NPOU3EOOHO20
nupuookcuna | in vivo 6 cpasHenuu ¢ KOMMepUECKUMU Npenapamami
MUPAMUCIUHOM,  XTIOP2EKCUOUHOM U OeH3anKoHus  xaopudom. Hccredosarnue
uneubuposanus. pocma E. coli CDC F-50 (KOE/cm?) npu  xomyenmpayuu
anmucenmuxog 0.2 % u 8pemeru IKCRO3UYUU 5 MUH Ha Kodce KpbiC. NOKA3AN0, Mo
anmucenmuyeckas axmustocms 0.2% pacmeopa uccnedyemozo coedutnenus |
(97.5+1.7%) ananocuuna Oeticmeuam  Oeusankonus xnopuoa (96.8%+2.0%),
mupamucmuna (97.2+1.8%) u xnopeexcuouna (95.7+3.4%).

Knrouesvie cnosa: uemeepmuynvle amMmoHuegble COCOUHEHUS,, NUPUOOKCUH,
anmucenmuxu, iN ViVO, HAKOJICHOe HaHeceHue, Kpbicd.
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Hayunoe uznanue

COBPEMEHHBIE ITPOBJIEMbI
XUMUH, TEXHOJIOTUN U DAPMAIININ

COOpHUK MaTepralioB MEXIYHADP. HAYIHO-TIPAKTHY. KOH(EpEeHIHH,
(r. YeGokcapsbr 17-18 Hosbps, 2020 .)

Marepuassl MyOJIIMKYIOTCSI B aBTOPCKOW pelaKIiu

Kommerorepnas Bepcrka u npaska O.E. Hacakuna, C.}O. BacunbeBoid,
B.A. lanunosa

Tomnucano B mevars 19.11.2020. dopmar 60x84/16.
bymara odcernas. [Teuars opcernas. Fapaurypa Times.
Ven. new. 1. 21,5. YVa.-u3n. 1. 16,8. Tupax 100 k3. 3aka3 Ne 1026.

M3narenbcTBo UyBalickoro rocyHUBEpCUTETa
Tunorpadust yHuBepcuTeTa
428015 Yebokcapsl, MockoBckuit mpoctt., 15



