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ABTOHOMHAS MATUCTEPCKAS MPOrPAMMA
(«TPAHCAAUMOHHBIE
XUMUHECKUE N BUOMEAULIMHCKUE
TEXHOAOTINW»
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Haumonanswesi
necnenosaTenscxmit

Tomckumn
roCyAapCTBeHHbIN
yHuBepcuTeT

Hunpamenue NOATrOTOBKH

PAKyAbTET Xummieckuii oakyAsTeT

Popma oby4eHus OYHASs C SIAEMEHTAMMU
AVCTAHLUMOHHOTO OBYyHeHMs

MPOAOAXKNTEABHOCTb MPOrPAMMbI 2 roaa

fi3bik OBy4eHus Pycckuin

BloaxeTHble mecTa 10

YcaoBusi npuéma

MNMPHEM Ha NEePBbIM KYPC MArMCTPATYPbI MPOBOAUTCS HO KOHKYPCHOM OCHOBE MO 3ASBAEHMSIM
AL, UMEIOLLINX BbICLLIEE OOPA30BAHWE (BAKAAQBPUAT AU CMIELIMAAMTET) NO PE3YALTATAM
BCTYMMUTEAbHbBIX MCMbITAHMA.

BCTYNUTEAbHbIE UCMIbITAHMUA: DK3AMEH MO XMMUM, COBECEAOBAHME.

Marmcrepckas NPOrPAMMA BKAIOHAET BO3MOXHOCTb OBYYEHMs MO MPOrPamMme ABOMHOTO
AVMNAOMQA COBMECTHO C yHusepcutetom Chemie Paris Tech (PpaHums). Ha 2-m kypce
obyyeHne ocyLLecTBAfeTCa Ha naoLLaakax Chemie Paris Tech. 3a nepuoa obyverus no
OAHOM MPOrPAMME  MATMCTPATYPbI BO3MOXHO MOAYYMTH AMMAOMbI ABYX YHMBEPCUTETOB,
YIAYBAEHO OCBOMTL KYPChl XMMUHECKOM TEXHOAOTM U MHXEHEPUN MATEPUAAOB.

KAKOYEBLIE AUCLUIMAWUHDBI MPOTPAMMBI

BeeAeHMe B ME AULLMHCKYIO
GUOAOTMHECKYIO XMMUIO

MOAEKYASIPHbIE METOABI
B GOMEAULIMHCKUX
UCCASAOBAHMAX

OcHoBbI O6LLEeH
UMMYHOAOTHUM

DAeMeHTbl PUNHECKON
XUMMU B NpoLLeccax

OCHOBbI KAETOHHOMN

GuoAorum XuMu4eckue TEXHOAOTUU
XKU3HEAESATEAbHOCTHU
= U AUArHOCTUKU KAETOYHbIX B MeAUUMHE.
cUucTem BuomarepuaroseseHme

MoAeKyASpHas OHKOAOTUS

OCHOBbI METPOAOTUM, CTAHAQPTH3ALMU U CePTUMKALUM B OBAQCTH paspaBoTku U
NPOU3BOACTBA PAPMALLEBTUHECKUX CYBCTAHUMI U BUOMEAULIMHCKMX MATEPUAAOB

Maructpatypa «TPAHCAILUMOHHBIE XMMUYECKME U BUOMEAUNLIMHCKME TEXHOAOTUMY) =

* MEXAUCUMN/IMHAPHBIE 3HAHWUS Ha CTbiKe
XuMum, Gruonorum, hapmakonoruu,
KNETOYHOW N MONeKyNsipHoON 6ruome AuLMHbI

* CTaXWPOBKM B BEAYLLMX MAPOBbIX
yHMBEpCUTETaX

* UNJIOM MEXAYHAPOAHOTO YPOBHS!
* KOMMETEHLMM MO NPOBEAEHUIO

LOKNIMHNYECKWX U KITMHUMECKUX UCTIbITAHWIA,
paspaboTka TEXHONOT4EeCKOro
pernameHTa, ceptuukaLmmn, MapkeTuHry u
MasIoTOHHaXHOMY MPOV3BOACTBY
npoAayKTa

KOHTAKTbI

MeHeaxep nporpammel: LLianoBasosa EaeHa, +7 (953) 928 15 49, elenasé691@gmail.com
3asBkM OCTaBASHTE Ha camTe: smiitsu.ru/ru
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COCTABASIOT KYPCbl NO BbIGOPY
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MO TPAHCAFUMOHHBIM XMMUHECKUM
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BEAVYLUUE NPENOAABATEAU I

Kypauna Upuna AnekcanapoeHa
PyKoBOANTENb MarucTepcKoi
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A.§-M.H., AoueHT, npodeccop Kadeapbl
HU3NYEecKon 1 KONNMONAHON XMMUM XD
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YHusepcurer lepenséepra,
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AM.H., npodeccop kadeapb!
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A.X.H., B.H.C. nabopatopuu
TPAHCARLMOHHOM KNETOYHOM 1
MONEKYNAPHORA GromeauumHb! HU TTY,
Tomck, Poceus

President of marcotech oHG, Honorary
professor of the Westphalian Wilhlems
University, Muenster PykosoauTtens
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MioHcTep, lepmanns
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1. CpegHuii bann ycnesaemocTu
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A3blKa He HUXKe upper-intermediate.

®dopma obyuyeHus: ouHas
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ABOMHOro gunaoma, ctyaeHTsl Chimie Paris-
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«Diplome d'Ingénieur de Chimie ParisTech» B
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[jb\_~_gu j_amevlZlu bkke_~h\Zgby dZlZeblbbghdlvc fdhjgredlbb bgBpbbjh\z
j_Zdpbyfdbke MBwKHdbkehjh~rhf dhlhju_ ijbf_gyxlky ~ey ijhfuré&l\@ENOL tjdvbalh’
azZsblu hdjm ' Zxs_c kj_"u hu[hhZkyuwdb]zl_e_c zZ\IhIpzdhiWgtB jZkljh\hc we_dljhg
fbdjhkdhibb JWF b wg_jlh”bki_jkbhgghcljhlgdhigb\k@rXK kiblkdke_~h\Zgu fbdjhk
fhjnheh]lby b obfbg_kdbk\ KlokltzZklib b ijbih\_joghklguo keh_\ ihebdjbkkéhidébq.
ijhfure_gguo ieZlbghb”guo k_Ihdt khZKkKzPbo fZk Rh fZk Rub fZk
ihke_ hdbNHzgbyh[ NH; \ha”“mohf ijb D\ Il_q_gb_ g _lihdkiehddKeZ D g
gZluevghc klhjhg_ k_Idb ih oh™"m ]ZazZ gZ[eéexZdikodXIljimdljojgikyghlh kehy ij
dZlZeblbgq_kdzZy dhjjhaby \ dhlhjhc mZKldbhkv jXwebgolchkl_i_gvx dhjjhabb
hlezkl_c¢c ihdZzaZe qlh dzZlZeblbg_kdzZy dhhhedtydbe Bbobgpbiyghdky ijhp_kkzfb
ih\_joghklgh]lh kehy \ h[ezZklb f_"a_j_ggubc]j\Zaglvp_b\dbkehdzpah!l _jfbg_kdhc dZlI
j_Zdpbb hdbMi; datbkye hjh~hf \g_"j_gguf \ h[eZklb *"_n_dlRAevyfleZkibjjhdbgbfkh”_
lezr"db_ a_jgZ k djbklZeebqg_kdbfb |_jfjbk¥fo2\fibk hjilh\e _gly jZzaf_jhf a gf \ dhg]
421710 kf* H[eZklb kh kj_~g_c dhjjhab_c \dexqZxlkryfd@hbZljZz\ea glgZ jZaf_jhf a
dhgp_gljZpbb 1¢® k¥ H[eZklb k fzZdkbfZevghc dhjjhab_c khkdhyZglyaioj ajpkdZ
djmigufb ihjzfb jzaf_jhf * gf \ dhgplOgkjZpWbb a_jgZ jZza”~_e _gu imklhlZfb r

fdf b Jem[bghc ~h fdf glh m\_ebgb\dghkl¥_evpmk\ifhdghklighf keh_ ijh\het
m”_evghc ih\_joghklb ieZlbghb”rghc ijh\hemdbelbgijlgth fra[tkfghc kdhjhKHb hdbk
b dzd ke_~kl\b_ ehdZevgufb i_j_lj_\zZfbdall_kitbhgghukhdhZdpbb Jhkl |1_fi
m\_ebgb\Z_1| kdhjhklv “bnnmabb ZIhfh\ f_lZe%®%Z mkidhjy khhdkhhgabx gz wlihf m
ijhp_kku ijb\h”~yl d jzZzkijhkljZg_gbx dhjjhidabijgghhehtd[ezZkitb mdZau\Z_1| gZ Z\lhdZ
j_"bf dhjjhabb iezZlbghb”rguo k_Ilhd NHa dilbkrejhghlb J_amevliZiu bkke_~h\Zgb
ieZlbgh\uo f_IZeeh\ bgbpbbjh\Zgghc dZIxyfiblthel bikeb fdobljHK pad heyl kms_kI\_gog
ijh"\bgmlvky \ ihgbfZgbb f_oZgbafZ dZlZebéBdfb khihtgdbjjkhadbhd ijbf_gy_fuo \ ij:
\Z ghf ijhfure_gghf ijhp_kk_ hdbke_gby ZffbZzdZ \ha”mohf

;eZlh~rZjghklyzZ[hlz \uiheg_gZ \ jzfdZo Jhkm~ZjkI\_ggh]h azZ”r"Zgby
ijh_dl::-: -1170417100798
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BKKE?>H<:GB? >?CKULBEBQGUO HDBKEBL?EVGUO KBKL?F G: ;?LMEBG
: ? :;he”E < Eyimgh\Z E : Eugqdh\kdbc
GZmqguc jmdh\h”bl_ev ~hp_gl d og < K FZevdh\
GZpbhgZevguc bkke ~h\zZl _evkdbc Lhfkdbc Jhkm~ZjklI\_gguc mgb\_jkb
Jhkkby ] Lhfkd ij36534060Z2Z
GZpbhgzZevguc bkke_ ~h\zZl _evkdbc Lhfkdbgbhlhe¢lhbl olgbgq_ kdbc
JhkkhyLhfkd ij E_gbgZ

E-mail: alinaplanet@mail.ru

RESEARCH OF THE DIFFERENT OXIDATIVE SYSTEMS' EFFECTS ON BETULIN
A.E. Bolde M.V. LyapunovalL.A. Lychkovskiy
Scientific Supervisor: associate professor, Ph.D. V.S. Malkov
Tomsk State University, Russia, Tomsk, Lenin str., 36, 634050
Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 5340

E-mail: alinaplanet@mail.ru

Abstract. In the present work, oxidative transformation of betiynCr(VI) compounds - Jones reagent and
potassium dichromate - were carried out, and the oxidizing ability of the DM S{tem was also investigated.
The oxidation of betulin using Jones reagent leaded to mixture of betulonic acid,nlwetahal betulinic
aldehydes. The oxidation on alumina support gives an analogical résdtfeasibility of using the DMSQ-I

system as an oxidizing agent for the synthesis of betulonic aldehyde was confirmed.

<\_~ gbhbkd gh\uo [bheh]bg_kdb Zdlb\guo kh_"bg_gbcgblyjHheihh ijhbko
\j_fy hklzZz_Ilky Zdlb\ghc gZklvx nzZjfzp_\lbq _Hidbja cb bige P hk Z"gbyc bkke_~h\ZIl_e_
ij_~klz\eyxbllji_ghb”u emizZgh\hlh jyrZ d dhlhjuf highkylky [glumnebg b _]lI
>hklmigZy kujv_\Zy [ZaZ b rbjhdbc ki_dlj [bheh]Bgl KdHmZeMgudhjkdéj2[hddm
e_dzZjkl\_gguo ij_izjaomkggl]. Kj_"~b fgh _kI\Z f_lh~h\ obfbqg_kdhc IjZgknhjf:
[_ImebgZ h~gbf ba i_jki_dlb\lgdbkebdy ebkgyh_ ij_\}Zehyb dhlhjhlh dzd ijZ\beh
h[jZzamxIkymebgh\uc b [_Imehgh\luc Zev”~_]lb”u [_ImebghVlay+ p_pgmehgh\Zy
kbglhgwey khanrZgby gh\uo [bheh]bg_kdb Zd2p\geb ghkhbddbtke gby [_Imebg:
h[mkeh\e_gZ gZebqgb_f \ fhe _dme_ Ij_o j_Zdpdhgdbodjpdighjgnghicjipmiiu ijb K
\IThjbgghc kibjlhVhc ]jmiiu bipgZkKghc k\yab \ iheR0+gkbb Km~rghklvx
j_]lmebjh\Zgby Jem[bgu ijhl_dZgby hdbke_gby b eZ[b&Bghklvx kljmdImju [_Ime
< gZklhys_c jZjihklz\e_ghbifbgq_kdb_ fh”bnbdZpbb [_ImebgZ k bkihevah
dZqg_kI\_ hdbkeklZleklrq_kdbo khCrWbgtjghZcdib\Z > hgkZ b [bojhfZIZzdZeby
\i_j\ubkke_"hWogtkebl_evgh_ gZzKN\lmé&bgl_fu >FIKH
Wdki_jbf_glZevgZyFaZlk™»dZ hdbke_gby [_Imebgz j_EHID\hZ k*\injgk Z

] ffhev [_ImebgZ \ -"bhtlkzgZz ijbijb[fZHeyeb ihjpbyfb k\_~ _ijb]lhlh\e_gguc
i_Z]_ gl > hgkz 1 ffhev ojhfh\h]h Zg]b~jbiffZev dhfggp _gljbjh\Zgghc
k_jghc dbkehlu b fe \hAu |_j f rb\Zeb ijb Wihcgbfi jglmjzl _f ~h[Z\eyeb
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fe gZkus_gghlh jZkI\hjz kheb J_Zdpbhggmx fZElpmI2itKljZdbjhf\eZ e bH wilbleh d
ojhfzlh]jZznbjh\Zeb gZ dhehgdbe®exlZzdl Ihemq_gguc ijh~mdl ij_~klzZ\ey_| kh]
[_Imehgh\h]h Zev~_]1b~Z [_Imehgh\hc dbkehlu b ijhgmdl& dbRkbBpalZpbb [_Im

k f%): +HG +K G +K G c=0 c-C e0). "+ YFJ
(CDCl; [ f ~ + &2+ -CH=&H- b -+ + b -28), 2.38
(1H, H-19)."*& YFJcDCl; [ f ~ b K H - & -3K125.78

K2), 109.75 (C-29), 60.52 (C-28).
F Ih~"bdZ hdbke _gby [_ImebgZ [bojhfZIhf dZeby gZg [Bl.gg@igmEuhdkb” Z

Al,O; ] h[jZ[Zlu\Zeb jZkI\hjhf kh~”_j Zsbf ] [bojmZIZ d&€abyu b ffhe
dhgp_gljbjh\Zgghc k_jghc dbkehlu < dhe[mfalZdym[ZémebgZ b ~bki_jlbjh\Zeb

fe Zp_lhgZ mevljZa\mdhf \ | _qg_gb_ fbmrki_ g bith evh§Z \gephech khdbkebl _ev
©\eZ gufa hdkb~hf Zexfbgby b i_j f rb\Zeb -1 \_Ffi gjzdtmfbgmIAZI_f

g_hjlZgbg_kdmx nZam hlnbevljh\u\Zeb Z \ "bAdmx "k[W@Zybb hkZftéad\h”
hinbevlijh\ulZeb b \ukmrb\Zebk Qf2dht2ybd f kf_kb ZgZeh]bgghc kf_kb ijhAmdlh
F_Ih~bdZ hdbke_gby [_ImebgZ dZlZeblbqg_kahe ki efth'chggnH dhe[m
kgZ[  _ggmx h[jZlguf oheh”~bevgbdhf azZ]jmlZdbhev ] [ JInddihev b
fe >SFKH_Zdpbhggmx fZkkm gZ]j _\Zeb ijb"®\ fli_qZbbhj .g&&lhY¥ j Zdpbhggmx
fZkkm \ueb\Zeb \ \h*m h[}Zpalfu\Zdbhjhf kmevnblzbligkllZbgyeb \ oheh”bevgbd_
gZ kmldb ~h \uizZz”_gby hkz~AdZ <uiZ\rbc hkZbdhdukimriba¥Zlghb\wgZebha”mo_
lhemqg_gguc [_Imehgh\uig_2&VvZ2\dp~l KhEetuc djbklZeeu k |I_fi_jZlmjhc ieZ\e_gby

fK <uoh” ijh~khddlZ \ e0y251] 47 %). B D R:f MG &G eY
c=o cc e=0). "+ YFJ &'&Q f A + &2+ b - + +
b -28), .38 (1H, H-19)®*& YFJ &'®0 f A K H -20),809.75

(C-29), 60.52 (C-28).

>ey b~_glbnbdZpbb ijhAmdlh\ f_Ilh~hf Ihgdhkehc @Ko ojhKkinayjzZmiZeb
ieZklbgu fzZpotofil® gz Zexfbgb_\hc ih*eh d-: IMKeOxbjmxszZy kbKl gf@he
oehjbkluc f_Ibe_g f_lZghe \ khhighr_gbbnhknhijghykhkelb[ev ggh\Zy dbkehlZ

Ki_dlju YFJ kbgl_abjh\Zgguo kh_"~bg_gbc j_lEkljdjh¥ZEb §AVAOEEH U
4001l HD \ jZkI\hj_ &'i&OI1_fi_jZImj_ fK jZ[hqZy gqZklhlZ gZ y"HZp \9Zhjh"~Z +
yNjZo mle_jh"E=p

B _glbnbdZpbx b bkke_"h\Zgb_ kljh_gby h[jZaph\-kijhdhjhkethibblhkhf BTI
Nmjv_ ij_h[jZah\Zgb -ki gdjHBfDINicolet 6700, Thermo Fisher Scientific Bkke "h\Zgby
h[jZaph\ ijh\h”*bebkv f_lhthfiezlkid ki_dljzZ hl Ak jzajkfr_gb_ T kf

L_fi_jZlmjm iezZ\e_gby hij_~_eyeb \ hldjulhf dZibe®siting Rpiit Mi-bthj _ % 8 & +,

J amevlZsuoh”_ ijh\_~ gguo bkke_ ~MEKbbgh\lmedhh kms_ kI\_ggh_ jZaebql
AN _ckl\bb bamg_gguo hdbkebl_evguo kbkl bfkih2vih\Zgbg khZAd(¥Ig Hbc
j_Zdlbx*ZhgkZ b [bojdZel@Zy dZq_kI\_ hdbkebl_e_dc kphVhg'bfl ijh~*mdlzf j_Zdpbb Z
bf _ggh d kf_kb [_Imehgh\h]h Zev”_]b”Z [_ImeahghAhtbtjdElnteb gihhhom
dbkehlu jbk khklz\ b kljmdImjZ dhlhjuo iky/H3_jB4kigdIfh kid’hZ blb

Jhkkby Lh3R&Zij ey 9] Lh®. Obfb



38

XVIF?@>MG:JH>G:Y DHGN?J?GPBY KLM>?GLH< :KIBJ:GLH< B FH
©1?JKI?DLB<U J:A<BLBY NMG>:F?GL:EVGUO G:MD?

Jbk Hdbke gb_[_ImebgZrih) "bg gbyfb
< hlebgb_ hl \ur_mihfygmluo hdbkebdiheamphd Zdik| Kb bl -lfuhdZitBeh qglh
\ ~Zgghf kemqgZ_ ijhp_kk hdbke_gbylbdigkicl dhgZzdl_ k_eudh” h[ ba[bjZl_evgh
hdbkebl_evghc kbkl-Ifke>PKHI ba Ih]h qglh hkgh\guf ijh*"mdékly j [Zdmehghdidc
Zev”™_]b™ jbk \ ihevam kljh_dbgvkhimph]hZ2dpd BEBFIdIjhkdhibb

Jbk Hdbke gb_[_ImebgZ Kbkl _fhc >FKH

AZdexq_.dbklZgh\e _gh qlh ihA A~ _ckl\b_f ojhflh”eji@sd¢ Zdbgeh\ ijhbkoh”bl

h[jZah\Zgb_ kf_kb dZj[hgbevguo ijhba\htgug fylm&bgBkihevah\Zgb_ hdbkebl_
kbkl_fu >FIKHb\h~bl d \ukhdhk_e_dIb\ghfm hdbke[ dimetghhlelhgZeMr b 2z
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E-mail: tauba_94@mail.ru

ANODIC OXIDATION OF ALUMINIUM FOR MEMBRANE TECHNOLOGIES
Tileuberdi TaubaG.A. Voronova
Scientific SupervisorPh.D. of Chemical Sciencé&s.A. Voronova
Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 5340
E-mail: tauba_94@mail.ru

Abstract. Anodizing is widely used method for forming selaoiged micro- and nanoporous oxide films on the
surface of aluminum. The aim of investigation islédarate the method of 2-steps electrochemical anugliand
study the obtained surface of alumina. Fast andibddi anodizing process allows to make pure aluminoodia

oxide membranes, which can serve as a filter or taetmphatrix for synthesis of micro- and nanoporouscitires.
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