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v’ obycnoBneHa HeobOXOAUMOCTbIO MOAroTO-
BKM BbIMYCKHUKOB, CMOCOOHBbIX BECTU
nccnenoBaHUs U Npoasuratb B NPOU3BOACTBO
HayKOEMKNE BbICOKME TEXHOSOMU

v’ SBNFAETCa YHMBEpcarbHOW, OXBaTbiBasi BCE
obnactm w©n  BMAbl  NpodeccnoHanbHOU
OeATeNIbHOCTN BblMYCKHUKOB




o llenk nporpammii

pa3BuUTUE Y CTYOEHTOB NIMYHOCTHLIX Ka4ecTB U hopMUpoBaHMe OBLLEKYNBTYPHbIX
(obLEeHaY4HBbIX, coumanbHO-NMMYHOCTHbIX, NHCTPYMEHTASTIbHbIX) n
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0 meToasl, Crnocoobl n cpeacTea
nosly4yeHud brornorunyeckm aKTUBHbIX
BEWECTB W MartepumanoB C MNOMOLLbIO
donanveckux, JoN3UKO-XNMUYECKNX n
XUMUYECKMX  MpoueccoB, obnactm ux
NPUMEHEHUA WU aHanusa, NpPon3BOACTBO Ha
7D OCHOBe n3gennu pPasnn4yHoro
Ha3HadeHus;

Q co3pgaHue, BHeApeHWe W aKchnyaTauumio
NPpoM3BOACTB  OMONOrMYECKM  aKTUBHbBIX
BELLIECTB.




= O61bekTbl NpodeccnoHanbHOVEESTENBHOCIIEE

v’ MUWEBbIE HYTPUEHTbl, CUHTETUYECKME W npupoaHbie Buonornyecku
aKTUBHbIE BELLECTBA;

v MeTogbl M npubopbl onpeneneHusi coctaBa W CBOWCTB OMONMOrMyecku
aKTUBHbIX BELLECTB;

v 060 py,EI,O BAdHNE TCXHOJOI'MYCCKHEC MpoueccCbl W IMPOMBIINIJICHHBIC CHUCTCMbI
IMOJIy4CHUsI BCIICCTB, MATCPUAJIOB, HBHCHHﬁ, a TAKKC CHUCTCMbI YIIPpABJICHHUA HMHU H
peryiavpoBaHus;

v MCTOABI U CPCACTBA OLNCHKU COCTOSHUA Opr>Kanmeﬁ Cp€abl U 3alIUThI €€ OT
BJIMSTHUSA ITPOMBIIIIJICHHOT'O ITPOU3BOACTBA, SHCPI'CTUKHU U TPAHCIIOPTA.

Buabl npogeccuoHanbHOM AeATENbLHOCTM BbiNYCKHMUKA

U npon3BoaCTBEHHO-TEXHONOIrMYECKas;
U Hay4HO-nccrnenosaTenbCcKas;

U opraHmsauuoHHoO-ynpaBneH4yeckas;
U npoekTHagd

U neparornyeckas.
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0 3OkoHoMuyeckum aHanu3s 7 ynpasrieHme
NPOM3BOLCTBOM

0 TeopeTtnyeckne un 3kcrnepuMeHTarbHble MeETOoAbl
nccnenoBaHna B XMMUN

O dunocodckme  BOMPOCLI  €CTECTBEHHLIX U
TEXHUYECKNX HaYK

0 [enoBon MHOCTPaHHbIN A3bIK

O Wctopuma n metogonorna XmuMmyeckom TEXHONOMM
O TeopeTnyeckne OCHOBbLI CUHTE3a OMOOrMYECKU
aKTUBHbIX BELLECTB
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NMpodeccruoHanbHbIN LUK

O KomnbloTepHble TEXHOSOMMM B Hayke U NPOM3BOACTBE
1 BesonacHoCcTb BMONOrMYEcKn akTUBHbIX BELLECTB
MarucTtp E ;

O XvMuss  CUHTETUYECKMX W NPUPOAHbLIX  OMonornyecku
aKTUBHbIX BELLECTB

Q MNpoekTnpoBaHune n TEXHOMNOrnu NPON3BOACTB

ONONornyeckn akTUBHbIX BELLECTB ﬁ
0 3awwmTa NHTENNeKTyanbHOn CODCTBEHHOCTU n "' j
naTeHToBeneHue (/,}
U MNpumeHeHne Jon3nonorm4yecku JoYHKLUMOHASbHbIX "

WHIPeOVEHTOB 4S9 co34aHUs NPOAYKTOB 340P0OBOro NUTaHUS
O lMNMpuknagHas xumust GUONTOrMYECKMN aKTUBHLIX BELLIECTB

O AHTMOKCMOAHTbI: XUMUS, BUOXUMUA U TEXHOSOMUS

O TexHonoruga npodeCccruoHasribHO-OPUEHTUPOBAHHOIO
00y4eHus

0 CoBpemMeHHble MeTodbl WM NpakTUKa aHanmM3a KadecTBa
BMOTOrMYEeCKM akTUBHbLIX BELLIECTB




- [MTpou3BoacTBEHHO-TEXHONOIMYECKAANIPERIMES

3apavamu I1pOVI3BOACTBEHHO-TGXHOHOFM‘IECKOﬁ NMPAKTUKN ABNAKOTCA.

B OCBOE€HMEe B TpPakKTU4eCKnx YycCcrioBudax npuHUUNOB OpraHn3daumm wu
yrnpaBslieHna npom3BoacrtBoM, aHalivda 3KOHOMUYECKUX nokasaTeneu
npon3BoacCTBa, NnoBbILLEHUA KOHKypeHTOCI'IOCO6HOCTI/I BbIHyCKaeMOVI

npoayKuuu;
m 3aKpenrfeHne n yrnybneHne TeopeTnyeckmx 3HaHum B obnacTtu paspaboTku
HOBbIX  TEXHOJSIOTMYECKMX  MNPOLECCOB, NPOEKTUPOBaHUSA HOBOIO

obopyaooBaHusl, 340aHUM U COOPYXEHUW npeanpusaTusi, npoBeaeHus
CaMOCTOSITENbHbIX HAYy4YHO-UCCeaoBaTENbCKNX paboT;

m cbop M aHanm3  mMmartepuanoB  ONs BbINOSMHEHUS  BbIMYCKHOM
KBanndmkaumoHHon paboThl.

Ba3bl NpakTMkn
OAO Kaprunn, CtynuHCKMA XuMm.
3ason, OAO “3enenan [lybpasa”

v ap.

Bpewms ipoBenenus npakTuku — 4 Henmenu B Hadasie |V cemecTpa oOydeHus



- Hay4yHo-nccnegoBatenbCKaANNPaARIVIRE

3apavamMu HayvYHO-UCCNeAOBaTeNLCKOW NPaKTUKKU ABNAIOTCA:

AN NN NN

OCBOEHME MeToa0s10rmm opraHusaumnm 7 npoBeaeHUs Hay4HoO-
nccnegoBaTenbCkon paboTbl B HayYHO-UCCReOoBaTenbCKMX nabopatopusax
BY30B, OpraHmsaumn n npegnpuaTun.

ocBOEHNE COBPEMEHHDbIX MeTo0B nccrnenoBaHm4, B TOM Yynucne
MHCTPYMEHTAalbHbIX.

nouck, obpaboTka, aHannM3 u” cuctemaTmsaums Hay4yHO-TEXHUYECKOU
NHGOpMaUMM No TeMe uUccrnegoBaHud, BblIbOp METOOAUK N CPEACTB PELLUEHUS
3agayn

cbop 1 aHann3 matepuanoB AN BbINOSIHEHUS BbIMYCKHOW KBanudukawumoHHOM
paboThl.

OCBOEHMNE METOOO0B CUHTE3a N nccriegoBaHNA opraHN4YeCkKnx BELLECTB.

JKCNnepuMeHTanbHas;
TeopeTnyeckasa (pacyeTHas);
TexHonorn4yeckas;

[MpoekTHas;
NHdopmMaLmMoHHO-aHannTnyeckas,
Hay4yHo-nenarornyeckas.

Bpems npoBenieHus npakTuku — 4 Heaenu B Havyaje |V cemectpa oOydeHus



I' Hay4yHo-negarorvnyeckas npakiyiamEiCieRoE

3apgavamMu HayuHO-NefarorM4eckon NpakTUKKM ABNAKOTCA:

O paspaboTka y4yebHO-MEeToAMYEeCKOM  OOKyMEeHTauuum  Aans
NpoBEeAEHNA 3aHATUN,

pa3paboTka n npoBeaeHne NPoobHON NEKUUK;
npoBeaeHne nabopaTopHbIX U NPaAKTUYECKUX 3aHATUN;
pa3paboTka MeToO40B KOHTPOSISI 3HAHUW CTYAEHTOB;

noaroToBka MyNbTUMEAUNHBLIX MaTepuanoB Ans Yy4ebHoro
npouecca.
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- UCHOBHbIe Hay4YHbIe HanpaBiieHy

1.KuHeTKa M MexaHU3M peakuun C yyacTuem
kobanamunHoB (BuTammHa B ,,)

2.ccnepoBaHue CBOUCTB bepMeHTHbIX
npenapartoB

3.UccnepoBaHue CBOUCTB
BbICOKO3(p(hEeKTUBHbIX KaTanu3aTtoposB

npoLeccoB OKUCNEHNA nepokcugamm
4.UccnepoBaHne CBOUCTB aAcopOeHTOB, B TOM
yucne agcopbeHTOB Ha OCHOBe
MeTarnoopraHn4YeckKkux KapKaCHbIX
coeauHeHuun
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Humpum u Humpam —
HOBbIl B3rasig Ha MaaAble
moaekyasi

C.B.Makapos
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High-valent diiron species generated from N-bridged diiron phthalocyanine
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Bo xonua 20-

WTEALHO MCMONLSOB2TE Boe So-

nec B SoMoc KPYMHEC

TO CTOICTHE HHTPHT PACCMATRHEAICA NONTH HCKIIOH-
ackH
NECTBE KOHCZPBIHTI NPH MSMOTORICHHM MACHEX

MUECKHX CoeAMHE-

N-bridged diiron tetra-rer-butylphthalocyaning activates HyO, to form anionic hydroperoxo complex
[{PejFe¥=N_Fe"(Pc}-OOH]- prone to heterolytic clezvage of 00 bond with the release of OH- and
formation of neutral diiron oxo phthalocyanine cation radical complex, PeF Fe(Pe =D.
ESI-MS data showed stability of the Fe-N—Fe binuclear structure upon formation of this species,

TeEHO K2K BPEAHOE, A0RMTOC, BCIFECTED, KOTOPOS NC/OBCK B
WCTOILIOBITE B K2

Kinetics and Mechanism of the Reaction of Hydrogen
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noms BapToN OKIZ3MMCE HpO-
poveckis B Tevenne mocned-
Hux 10 16T mpoBcAcHE MOCnCAQ-
HHME, POy IRTATH KOTOPHX nEpe-
BCPHYAM HILH TPEACTIEACHMA
© MECTE B PO M2THX MOIEKY
BEROXIIN 1 BUMOACTIN 4ETa-
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epable of oxidizing methane and benzene via O-atom transfer. The slow formation kinetics and the
high reactivity preclude direst detection of this oxo complex by low temperature UV-vis spectroscopy
Hawessr mong oxidizing properties and the results of EPR study support the formation of

PoFe a1 80 °C led to the disappearance of iron EPR signal and
001 consistent with the transient formation of
PeFe==N-Fe'"(Pc* /=0, In the course of this study, another high valent difron species was prepared
in the solid state with 70% yield. The Massbauer spectrum shows two quadrupole doublets with 8,
157 mm 5 and &, ==0.10 mm §7', Afgy = 2.03 mm 5", respectively. The negative
Fvalues are consistent with formation of Fe(1v) states. Fe K-adge EXAFS spectroscopy reveals
conservation of the diiron Fe-N—Fe core In XANES, an intense |s — 3d pre-edge feature at 71144 eV
suggests formation of Fe(1v) species and attaching of one exygen atom per two Fe stomsat the 1.90 A
distance. On the basis of Missbauer, EPR, EXAFS and XANES data this species was tentatively
Pc)-OH which could be formed from PoFe’
hydrogen atom abstraction from a solvent molecule Thus, despite unfavourable kinetics, we succeeded
in the preparation of the first dirion(1v) phthaloeyanine complex with oxygen ligand, generated in the

o (Pe*J=0. Addition of H;0,
10 the appearance of the narrow signal at g

=0.14mm s, AEq =

assigned as (PoFe=N_Fe"

(Pe)Fe™=N_|

P<) - H,0; system capable of oxidizing methane.

Introduction

The use of binuclear porphyrin-like complexes as catalysts for
oxidation is a novel and still almost unexplored approach.
Until recently, such complexes have been ignored as catalysts,
being considered as catalytically inert forms. In our quest for
elean oxidation processes, we have been developing catalytic
chemistry of matallophthalocyanings. ™ We have shown that iron
tetrasulfophthalocyanine (FePcS) can perform oxidative degra-
dation of recalcitrant chlorinated phenols by H:0, with partial
mineralization.! Supported FePcS in combination with *BuOOH
was shown to be efficient catalyst in the selestive oxidation of
warious substrates® Interestingly, FePcS in p-oxo-dimeric form
(Fe-O-Fe fragment) exhibited superior eatalytic properties in

Shnstitut de Recherohes sur la Catalyse et I'Envirannement de Lyon (1RCE-
L}‘U\J‘ UMR 5256, CNRS-Université Lyon, av. A. Einstein, 69626
. Cedex, France. alexander. sorakingircelyon. unir-
.\um s Fas: + 33 47248536, Tel: +33 472445337
niversité Lyan I, UM R 5245, Cenire Cammun de Speetrométrie de Masse.
43 bd du 11 Noventhre 1913, 59523, Villeurbanne cadex, France
+Elestronic supplementary information (ES1) availsble: UV-vis ESL-MS
and XAS dute. See DOI: 10.1039/c0d10095§]

N_Fe* (Pe" =0 by

the selective oxidation as compared with monomer species? -
Oxo diiron phihalocyanines catalyzed the oxidation of aromatic

Sulfide with Cobalamin in Aqueous Solution

Denis S. Salnikoy,***! Polina N. Kucherenko,"!

Ilia A. Dereven’kov,*! Sergei V. Makarov,*™! and Rudi van Eldik"!

Keywords: Kinetics / Reaction mechanisms / Redox chemistry

J Hydrogen sulfide / Vitamins

A detalled kinetle study of the reaction of aquacobalamin
[HOCBII)] witk hydroges sulfide in water at pH 1 to 10
was carded out s

parameters for the different reaction steps of the studied pro-
cess ware determined. The final preducts of the reaction be-

stopped-flow, and high-pressure stopped-flow technlques
The reaction proceeds In three steps: lormation of the com-
plex between aquacobalamin and hydrogen sulfide, Inner-
sphere electron transfer, and addition of a second molecule
of hydrogen sulfide to the reduced cobalamin. Kinetic

tween and hydregen sullide were found lo
depend on pH. The maln reaction product Is five-coordinate
base-on l‘&du:éﬂ cobalasiafl) (B, ChI(I) fs alkaliae fe-
dlum a with the anl

SSH,~ Ln acidic medium.

Introduction

Hydrogen sulfide is now regarded as the third gaseous
transmitter besides nitric oxide and carbon monoxide. The

compounds and aleohols using hypervalent fod as
werminal oxidants.*
In the search for stable binuclear structures, we turned to
N

ridged diiron complexes with the Fe-N—Fe core unit
B

u-Nitrido bridged iron complexes of porphyrin,’ unsubstituted
phthalocyanine® and mixed ligand systems’ have been described.
u-Nitrido dimer complexes based on different ligands and metals
have recently bsen reviewed by Ercolani er al® However, these
complexes have never been evoked earlier as oxidation catalysts
We have recently discoversd remarkable catalytic properties
o N hndged diiron tetra-rers-butylphthalocyanine complex, 1
14 This stable binuclear complex on phm.\mc\.mme
pluilurm mediates an efficient oxidation of methane by H,0,
pure water al near-ambient temperatures (25-50 °C) with hlgh
wrnover numbers.*

Several lines of evidence indicate the involvement of diiron-
centered active spacies in the ovidation of methane. Importantly,
1 retains its binuclear structure during the reaction in the presence
of H,0, as shown by electrospray ionization mass spectrometry
(ESI-MS)." ESI-MS specirum of 1 solution in MeCN containing

This journal is © The Royal Society of Chemistry 2011
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and functions of HaS have re-
cently attracted intense research interest. It is involved in
relaxation,

apoptosis, and inflammation processes!!! Recently, it was

shown that H,S reacts with biologically important peroxy-
nitrite and Swnitrosothiols te form HSNO; and HSNO,
respectively. Both HSNO; and HSNO are capable of releas-
ing NO./ In the presence of molecular oxygen and trase
metal catalysts, sulfides are spontaneously oxidized.?! Since
one of the most important metalcontaining and redox-
active specics in the human erganism is cobalamin (Cbl),
its reaction with thiols is of special interest, Cobalamin is a
cobalt corrin (equatorial ligand) complex with 5,6-dimeth-
ylbenzimidazole (DMBI) in the lower (u) axial position and
various groups in the upper (B) axial position. Oxidation
states of cobalt reported so far in cobalamin include +3,
+2, and +1.

Cobalamin-catalyzed aerobic oxidation of thiols is well
documented in the literature. ! The interaction of cobal-
amins with cysteine, glutathione, homocystcine, Neacetyl-

Department of Food Chermisiy, Tanowo State Univessity of
Cheniary and Techrology,
heremetevakiy str. 7. 153000 vanevo, Russia
b makarov@isuct ru
sal @isuct.ru
hitp:/iww suct.ruidepuiorgche fippibt/english.htm
1] Depurtment or Cheisey und Pharinacs. Universty of
Erlangen Nomberg
Egerlindsirusie | 31058 Erlangen, Germany
Supporting information for this article is_available on the
WWW under httpuidx doi.org/10.1002%ejie. 201301 340

B I Inarg Chem. 2014, 852 852

cysteine, captopril, hydroxymethansulfinate, and dithionite
has been studied in detail®! It was shown that formation
of g fro and gluta-
thicne is essentially irreversible/¢% The stability of thiolato-
cobalamins in acidic solution has also been studied.”l A
mechanism was proposed in which rapid protonation at the
thiol sulfur of RSCHI precedes the ratedetermining decom-
position. Surprisingly, the reaction of cobalamins with hy-
drogen sulfide has been studied only briefly.*! It was shown
that the hydrogen sulfide ion displaces OH= or CN- from
cobalamin or cobinamide to give stable, brown derivatives
containing Co™.*! The absorption spectrum of the cobal-
amin derivative changes to that of the cobinamide deriva-
tive at pH near zero, HPLC data showed that the brown
sulfur derivatives are dimers with the structure [Co''|-S=5=
[Co™}. It should, however, be noted that kinetic data sup-
porting these conclusions do not exist. The present study
was undertaken to fill this gap.

Results and Discussion

Spectroscapic Observations

Preliminary studies showed that addition of an excess
amount of hydrogen sulfide to aquacobalamin is ac-
companied by twe consecutive coler changes in the pH
range 4 to 8. The first is a very fast change from red to
brown. The second step is much slower than the first and
is accompanied by a color change of the solution from
brown to yellow

Reaction of ChiII) with Hydrogen Sulfide
In alkaline solutions (pH 9.4=114), the reaction of
hydroxocobalamin with hydrogen sulfide is accompanied by

©2014 Wiley-VCH Verlag Gmbi & Co. KGaa, Weinheim
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2532 552” ¢1

(1) OTIMCAHHE M30BPETEHHA K MATEHTY

(2122 Jusmka: 2013117970/05, 18042013

(24) [lara Hauana oTcueTa CPoKa JICACTBHA IIATCHTA:
18.04.2013

[Mpropurer(s):
(22) dara nogaun sassxn: 18.04.2013

(45) Onybmukosano: 10.11.2014 Biox. e 31

(56) CHMCOK JOKYMEHTOB, UHTHPOBAHHBIX B OTUETE O
noucke: RU 2184607 C2, 10.07.2002. RU
2038843 CI, 09.07.1995. RU 2430888 CI,
10.07.2011. RU 2177913 C1, 10.01.2002. RU
2029424 C1, 20.02.1995

Aupec /118 nepenucKu:

153000, r Msaroso, np. ®. Darenkea, 7, HIXTY,

NaTeHTHRIA 0Ten

(72) Astop(bi):
Kynpux Esresuit Banenrunons (RU),
Makaposa Auna Cepreessa (RU),
Makapos Cepreft Bacrmeriu (RU),
Hatinenxo Exarepuna Bukropossa (RU),
Kotinan Ockap Hocatosra (RU)

(73) Marcaroobaaareis(n):

&

obpasoBaTeNsHOE yUPEAIEHHE BLICIED
npoleccHORATEHOTO obpalosamHs

W XHMHKO-
TexHonorHveckull yausepeuter’ (DIBOY
BITO "MTXTY") (RU)

(54) CTIOCOB OYHCTKH CTOYHBIX BOJ OT KHC/IOTHBIX M OCHOBHBIX KPACHTENEH

(57) Pedepar:

Haobiperenne otoctes K ciiocoban ouneTin
CTOMHBIX B0 0T Kpacktened. Cnocod oumcrin
€TOUHBIX BOJL 0T KHCIIOTHBIX H OCHOBHBIX KACHTEIeH

(OH),[0,C-C4H,CO4)g. conepmatiee B Kauectse
mmnkepa oetatki 1 4-1ukapBoHoBoi  KHEIoTH
BeHI0Nd, 4 B YAUIAX PELICTEM KIACTEPRL B BIIC

3akmouactcs B obpaborke BOJ i [
kapkachoi crpykrypoit. Copent npefcrasmier
coboi MCTAJLI00pE

Kapkacoe  coenunenne  opuyisl  TigOg

THEIX MHOTOL
HOHBI THTAHA, TCXHHUCCKH PE3Y/IbTAT JAKIMOYACTCH
B NOBBIUUCHAH CTCHOCHM aICOPOLMM KMCIOTHBIX
KpacHTench npi  coxpamenui  SQQEKTHBHOCTH
ajicopbumm ocHosHBIX KpackTened. | rabn.
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POC f‘I[fBI T‘JEAJ.I @EI];EPAI[IKEMI

ETTTT 80 30 08 3

HEATEHT

HA H3OBPETEHHE

Ne 2391387

- CIIOCOB AlICOPléLlEOHHOﬁ OUYUCTKH

PACTUTEJIbHBIX MACEJI
n () Tocyoap ir
£ $ic ¢ O . @ : ‘r

"He i “
yHusepcumem (HI'XTY) (RU)
AsTOp(B1): CM. HA 0BOpome

3asnxa Ne 2008150286
18 2008 r.
Baper B I peectpe
P 10 wons 2010 2.

Cpon neficrus narenta ucrexaer 18 nexadps 2028 r.
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POCCHHECKAR GJEILE'P_A_IEI[}I

235323

R0 06 K K RY R R R R R

“HATEHT

HA H30BPETEHHE

Ne 2317322

CIIOCOB OYHMCTKH PACTUTEJIbHBIX MACEJI OT
BOCKOB

-
)

an): Focyoap

o &%

7 < A
- P i

ynueepcumem” (;117:;1'3’) (RU)

Astop(i): CM. HA 06opome

K

S

Bassra N 2006112305

Tipuoputer usobperenns 13 anpeas 2006 r.
3aperncrpiposano B [ocyaapcTBeHHOM peecTpe

nsopetenii Poccuiickoit Geaepawm 20 gpesparn 2008 2.
Cpok aefterus natenta nctexaer 13 ampeas 2026 r.
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B.11. Cunonos

%}hoovntmmwx‘wmmowmmmmmmmammvama«mmw«»ﬁ

2 X% X% 3% 2% T RE XE NE BX R RO XF BE RE R 2E B R R0 X0 20N XE R0 20 R0

4,00 R KX KE XY KEBY RY RY BB KE KF KU KX KX KE R KX RE KY ¥ KU KX KX XY R KX KX Kt KU KX KX KX Y RY KX B KN K¥ R KX RY RY BY




\-l_
EBponenckoe npunoxeHne Kk gunnomy (Diploma Supplement) 3a

HoMmepoM «1» 06 okoH4yaHun UI'XTY Bpy4yeHo BbII'IyCKHI/ILI,e Kacbep,pbl TIM
n bT B 2012 ropy.

OTO odumuManbHbIn OOKYMEHT, pa3paboTaHHbIN
EBponenckon komuccuen, Cosetom EBponbl U
FOHECKO/CEINEC, ¢ nomowb  KOTOPOro
€BpONencKkMe CTpaHbl  B3aMMHO  NpuU3HatoT
OOKYMEHTbI O BbicLLIEM 0bpa3oBaHUM.

OTOT AOKYMEHT - NPUNOXeHue K oduLmanbHOMY
OMNAOMY O BbiCLLeEM 0Opa3oBaHMK, B KOTOPOM Ha
PYCCKOM W aHITIMIACKOM $3blkaX OMNUChLIBAIOTCS
YPOBEHb, CTaTyC, COAEpXaHuWe WU pe3ynbraThbl
yCreLlHO 3aBepLUEHHOrO o6pasoBaHM$-|




" CTyAeHTbl paboTaloT HAICOEPENE RPN NI
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KoHTaKThbl:
http://www.isuct.ru,
153000, UsaHoBO,
yn. Xupgenesa, 4. 1,
e-mail:
makarov@isuct.ru
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