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B pamkax pa3BuTusa nporpaMmbl YHUBEPCUTETA, OPMEHTMPOBAHHOI HA KaapoBoe obecrneyeHue u paspabor-
Ky pecypco3¢deKTUBHbIX TEXHONOTHIA, N0 HanpaBneHuo «PauuoHanbHoe NpUpoAoNoab30BaHue U Fy6okas
nepepaboTKa NPUPOAHbLIX PecypcoB» B UHCTUTYTE NPUPOAHBIX PeCypcoB CO3AaH Kaactep «Pecypcbl nnaHeTbl».
KnioueBoii 3apaueit Knactepa € y4eToM rmobanbHbix Npo6aeM o6LECTBa U OKpYyKalowweil cpeabl ABASeTcs
MeXAyHapoAHas MHTEerpauMsa ANS pelleHns 3ajavy pauMoHaIbHOro MUCMO/b30BaHUS MPUPOAHbLIX PecypcoB
nnaxetbl. MpUHLMN NoCTpoeHUs KnacTepa OCHOBaH HA MEXAUCLUNIMHAPHOM B3aUMOAEACTBUM HAy4HO-06-
pa3oBaTeNbHOro KOMIJIEKCA, ONMPAIOLLErocs Ha JlyyluMe MUpOBble MPAKTUKM HAy4HbIX MccnesoBaHuit. Ha-
YUYHO-06pazoBaTe/ibHble HanpaB/leHUs Pa3sBMBAKOTCA B TECHOW KONAGopaummu ¢ MeXAYHapOAHbIM Hay4YHbIM
€o06LEeCcTBOM, NPeAnpUATUAMU Maioro, CpeaHero 61MsHeca, KpynHbIMU FOCKOPNopaumsaMn.

B pamkax knacrepa «Pecypcbl nnaHeTbl» paspabotaHbl B pamkax knactepa peanusyiorcs yetbipe Double

n peanusytotcs 18 aucumnnuH ong 6akanaspos, Marn-  Degree nporpamMmmbl ¢ BeAYLWMMU MEXAYHAPOAHbI-

CTPOB M CMeuManncToB OYHOM (GOpMbl 0OyyeHns 1 5 MU YHUBEpCUTETAMMU:

LUCUMNAMH ANIS CTYOEHTOB 3a04HOM (POPMbI 00yUeHUs,

C(OKYCMPOBAHHbIX Ha MOBbIWEHUU pecypcosddek- 1. Teonoro-reopusmnyeckne npobnembl 0CBOEHMS

TMBHOCTU HaLMOHA/IbHOM SKOHOMMKM. MEeCTOPOXAEHMI HedTM M rasa, Heriot-Watt
(. 2puHbypr, BenukobputaHug) [Nporpamma
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RATIONAL NATURE
MANAGEMENT AND ADVANCED
NATURAL RESOURCE PROCESSING

ANDREY DMITRIEV

PhD in Technical Sciences, Director of TPU Institute of Natural Resources

Within the University program focused on staff training and design of resource efficient techniques, the
cluster “Resources of the Planet” has been established within the study area “Rational Nature Resource
Use and Advanced Nature Resource Processing” in Institute of Natural Resources (IRN), Tomsk Polytechnic
University (TPU). In accordance with global social and environmental problems, the key objective of the
“Resources of the Planet” cluster is international collaboration in problem solving concerning rational
nature management. The structural principle of the cluster is based on the interdisciplinary interaction of
research and academic divisions involving the most efficient international research experience. Research-
academic programs are developed in close collaboration with international scientific community, small
and medium-sized enterprises, and large state corporations.

In the frame of the “Resources of the Planet” cluster,
18 academic programs have been developed and
implemented for bachelor, master, and specialist of
full time tuition and 5 academic programs for students
of part-time tuition specialized in improvement of
resource efficiency in the national economy.

As a part of the cluster four Double Degree curricula
are performed with the leading foreign universities:

1. Geological-geophysical aspects in oil and gas field
development, Heriot-Watt (Edinburg, Great Britain).
The Program is distinguished by its multidisciplinary
structure and focus on training practically-oriented
petroleum engineers capable of applying the
whole set of field data for creating 3D digital
and hydrodynamic models to define the accuracy
of calculated hydrocarbon reserves (including
economical risks).

2. Oil and gas field development and exploration,
Heriot-Watt (Edinburg, Great Britain). The graduates
are specialists in the sphere of oiland gas field design
and management possessing integrated knowledge
in geology, geophysics, field development and
modeling, drilling, petroleum engineering, economy.

3. Environmental problems, Paris-Sud 11 (Paris,
France). It is the only Program in ecology in Russia
and abroad.

4. “Pipeline Engineering”, Newcastle University
(Great Britain). Newcastle University is one of the

leading universities in Great Britain. Along with
Cambridge, Oxford, and London Finance School,
Newcastle University is included in Russell Group
- 24 top universities of the United Kingdom. The
world-wide recognition of Newcastle University
is due to its research activity in various scientific
areas, the university being the leading one in
the sphere of oil and gas pipeline engineering.
Besides, in cooperation with Newcastle University
a unique Master program “Shelf oil and gas field
development”is being designed.

In the cluster framework, a new academic program
‘Applied geology” has been introduced (speciality
“Oil and gas geology”). It has been accredited
by International Council of Accreditation Board
for Engineering and Technology (ABET, USA) and
Accreditation Council of Association of Engineering
Education in Russia (AEER).
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OTINYAETC MYNbTUAUCLUNAUHAPHOCTBIO U Ha-
LeNeHHOCTbI0 Ha MNOAFOTOBKY MPaKTUYEeCKMX
MHXeHepoB-HehTSIHMKOB, YMEeKLWMUX UHTerpu-
poBaTb BeCb KOMMAEKC AOCTYMHbIX AAHHbIX MO
MEeCTOPOXAEHMIO MpPU CO3LaHUN TPEXMEPHOM
LMPPOBOM recnornyeckon, a 3ateM U ruapo-
AVHAMWYECKOM Mopenen, onpeaensowmx Tou-
HOCTb MOACYMTAHHbIX 3aMacoB YrneBoO4OPOAOB
(@ € HUMU U IKOHOMUYECKME PUCKM).

PazpaboTtka M 3kcnnyaTaums HePTSHbIX M raso-
BbIX MecTopoxzeHui, Heriot-Watt (r. 2auHbypr,
BennkobpwuTaHums). BeinyckHMKK SBASIOTCS Cneum-
anuctamu B 061acTu NpoOeKTUPOBAHUS U ynpaB-
NeHuns pa3paboTKoi HedTAHbBIX M ra30BbIX MeCTO-
POXAEHW, 06NafatoLMMU UHTErPUPOBAHHBIMU
3HaHMAMM MO reonormu, reodursmnke, paspaboTke u
MOZLENMPOBAHMI0 MECTOPOXAEHUI, BypeHuio, Tex-
HUKE U TEXHONOMMM J06bIYM HEPTH, SKOHOMUKE.

JKonoruyeckme nNpobnemMbl OKpyxatollen cpe-
Abl, Paris-Sud 11 (r. Mapwx, ®paHums). Eamn-
cTBeHHas B Poccum U 3a pybexom nporpamMma
MO 3KOIOTMYECKOMY HanpaB/IEHUIO.

«Pipeline Engineering», Newcastle University
(BennkobpwuTaHwms). YHuepcuteT Hblokacna -
OHO M3 BedylMX BbICWMX y4yebHbIX 3aBene-
Huii Benukobputanuun. Hapsay ¢ Kembpupxem,
OxcdopioM U JIOHAOHCKOM LUKONOM SKOHOMUKM
Newcastle University Bxoaut B Russell Group -
Ton-24 nyvwmx yHusepcuteToB CoeguHEHHOro
Koponescrea. BcemmpHoe npusHaHune Newcastle
University nonyunn 6naropaps uccnefoBaTenb-
CKOM [esTenbHOCTM B CaMbIX pa3Hbix obnactsx
HAyKM, 3TO BeAYLUMI yHMBepCUTeT B 0bnacTu Tpy-
60nNpoBOAHOrO TpaHCMopTa HedTH 1 rasa. Takxe
coBMmecTHo ¢ Newcastle University pa3pabartbl-
BaeTCs YHWKanbHas Marucrepckas obpasoBsa-
TenbHag nporpamMma «Pa3paboTka MecTtopoxae-
HWUI HedTU U rasa Ha Wwenbde».

no OCHOBHbIM OBPA3OBATEJIbHbIM TMPO-
FTPAMMAM KNACTEPA <«PECYPCbl MJAHETbI»
EXXEF0AQHO OBYYAIOTCA BOJIEE 100 MHOCTPAH-
HbIX CTYOAEHTOB.

B pamkax knactepa peanusyeTcs HOBas 06pa3oBa-
TenbHas nporpamma «lpuknafHas reonorus» (cne-
umnanumsaums «feonoruns HedTU 1 rasax), NONOXKUTENb-
HO akKpeauToBaHHas B MexayHapo4HOM coBeTe Mo
aKKpeauTaumMum B 00nacTU TEXHUKM U TEXHONOTUM
(ABET, CLLA) n B AkkpeanTaumnoHHom coBete AUOP.

o ocHOBHbIM 06pa3oBaTeNibHbIM NPOrpaMMam Kna-
cTepa «Pecypcbl mnaHeTbl» eXerogHo 06y4aroTcs
6onee 100 nHOCTpaHHbIX CTyAeHTOB (DakanaBpoB
n MaructpaHtoB) u3 Kutas, BoetHama, ®paHuuy,
MoHronuun, NHanm, MHAoHE3MU 1 ApYrux CTPaH.

Hanbonee BocTpe6oBaHHble Ha pbIHKE TpyAa Bbi-
NYCKHUKU CNeAywlux o6pa3oBaTesibHbIX Mpo-
rpaMM MarucTpatypbl:

1. Cuctembl razocHabxeHus u rasopacnpesene-
Hus (kadeppa TXHT).

2. HedrerazonpombicnoBas reonorns (kadeppa
rPIIN).

3. Teonorus MeCTOpOXAEHUN CTpaTeErMyecknx me-
Tannos (kadenpa MIrx).

4. YnpaBneHue 3eMefbHbIMU pecypcamu (Kade-
npa Or3).

5. Hedrerasosoe peno (kadeapa NMOHK).
UHcTtuTyT NnpupoaHbix pecypcoB TIY B pamkax kna-

ctepa «Pecypcbl nnaHeTbl» pa3BUBaeT psg, Hayu-
HbIX HanpaBAeHMUiA.
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Every year more than 100 foreign students from China,
Vietnam, France, Mongolia, India, Indonesia and other
countries are taught in basic curricula of “Resources of
the Planet” cluster (bachelor and master students).

The graduates of the following Master academic
programs are in most demand in the labour market:

1. Gas supply and distribution systems (Department
of Oil and Gas Storage and Transportation)

2. Petroleum field geology (Department of Geology
and Mineral Prospecting)

5

3. Strategic metal deposit geology (Geoecology and
Geochemistry Department)

4. Land management (Department of Geology and
Land Management)

5. Petroleum engineering (Department of Oil and
Gas Complex Engineering Design).

Natural Resource Institute (TPU) is developing a
number of study projects as a part of “Resources of the
Planet” cluster.

RESOURCE EFFICIENT WATER USE

At present there is no relevant increment of reserves
while growing mineral resource consumption,
hydrocarbon, in particular. Hence, the topical issues are
raised in increasing the efficiency of resources used, as
well as development of unconventional reservoirs. The

world average value of oil recovery factor (ORF) does
not exceed 34% [1], the development of stimulation
techniques being rather vital task at the given stage
as well. Design of development techniques for such
reservoirs and formations can be based on theoretical
and practical results of research in low-porous
reservoirs obtained in TPU laboratories.

The proposed techniques have been tested in low-
porous reservoirs located within the Bazhenov
formation which is extensive through the territory of
Western Siberia. The Bazhenov formation is unique in
many aspects. Being a local cap rock, it is, at the same

time, widely known source of hydrocarbons. In addition
it has been stated only in recent times that in certain
conditions it can serve as an oil and gas reservoir.
However,to reveal those sites where the conditions are
met is not an easy task. To address this task, the project
“Complex investigation of unconventional oil and gas
reservoirs” has been launched in Petroleum Learning
Center (NRD) for solving this problem.

As a result of the current project, the IRN researchers
succeeded in development and testing of the technique
for porosity and permeability analysis in ultralow-
permeable disintegrated rocks. A unique equipment to
define porosity of such rocks was developed by means
of stationarygasfiltration technique; recommendations
on laboratory operations in oil basin modeling were
designed and tested. It made possible for the research
team to map the oil-potential sites of the Bazhenov
formation in Tomsk Oblast. All this amount of work was
performed just within 2014 (Fig. 1).

27



III
III N2 20 2015

TOMCKMI NONUTEXHUK

PECYPCOSODDEKTUBHOE

HEAPOMNOJIb3OBAHUE

Ha Tekywwuii MOMEHT B MUpe CNOXWNach CUTyalus,
Korga npu pocte noTpebneHns MUHepanbHbIX pe-
CypCoB, B NepBY0 o4epefb YrNeBoAOPOAHbIX, HE Ha-
6ntofaeTcs ageKkBaTHOrO NpMpoCTa 3anacoB. TakuM
00pa3oM, 0CTPO BCTAKT BOMPOCHI YBENUUYEHUS 3D-
(HeKTUBHOCTM MCNOMb3yeMbIX PeCcypcoB, OCBOEHUS
HETPaAMUMOHHbBIX MCTOYHMKOB Cbipbsl. B cpegHeM
no mupy koadduumeHT ussnedyeHuns Hedtn (KMH)
He npesblwaet 34 %. TakuM 06pa3oM, NOBbILLEHUE
KWH gBnsetcqa Ha 4aHHOM 3Tane akTyanbHOM 3aja-
yen. Kpome TOro, MMpoBbIM COOBLLECTBOM MOAHATA
npobneMa 0CBOEHMS HETPAAMLMOHHbIX UCTOYHUKOB
MWHEPaNbHOro Cbipbsi, B TOM YMC/IEe CNAHLLEBOrO rasa.
Mpu atom TIY, umes HapaboTkM B 061aCTU HU3KO-
NPOHULLAEMBIX KONNIEKTOPOB, MOXET Pa3BUTb UX U B
061aCTb TEXHONOTUI OCBOEHMS MCTOYHMKOB CNaHLe-
BOrO rasa.

O6bekTOM ONg OTTAaYMBAHMS TEXHOMOTMIA [00bIYM
M3 HMU3KOMPOHMLAEMbIX KONNEKTOPOB MOCAYXMNa
LUMPOKO PpacnpoCTpaHEHHAas Ha TEPPUTOPUM BCEM
3anagHoi Cnbupm HaxxeHoBCKasi CBMUTA. ITOT 0Ob-
€KT BO MHOIOM YHUKaneH. SBNsiiCb permoHanbHbIM
hnomMpoynopoM, B TO e CaMoe BpPeMSl OHa aBIis-
eTcs U 06Lenpu3HaHHbIM UCTOYHUKOM YIeBOAO-
ponoB. puM 3TOM TONbKO HEAABHO BbISICHUIOCD,
YTO MpU ONpefeneHHbIX YCIOBUSIX OHA MOXET Mo-
CNYXMWTb U KONNEKTOPOM Anst HedTu 1 rasa. OgHako
BbISIBIEHME TEX YYaCTKOB, rAe COBN0AATCS 3TU YC-
NIOBUWS, — 3a[la4a HETPUBMASIbHAS.

Ha 6a3e LleHTpa noArotoBku 1 nepenofrotoBku cne-
uManuctoB Hedrerasosoro fena MIMP 6bin 3anyuieH
npoekT «KoMnnekcHoe uccnefoBaHue HeTpaauLMOH-

HbIX KOJIIEKTOPOB HE(DTU M rasaw, NpU3BaHHbIN pe-
WKTb 3Ty 3afadvy. B pe3ynbrate BbiNONHEHUs MpoekTa
yYeHbIM, paboTaOLMM HAA HWUM, YOANOCh CO34aTb U
anpobupoBaTb MEeTOAMKY ONpeaeneHus MopucTocTy
YIbTPOHMU3KOMPOHULIAEMbIX A€3UHTErPUPOBAHHBIX MO-
pof, C034aTh M anpobUpoBaTb METOAMKY ONpefeNneHus
XapaKTepa HaCbILLEHWS MOPOBOr0 NPOCTPAHCTBA Yib-
TPaHM3KOMPOHULIAEMbIX MOPOA, MOCTPOUTb YCTAaHOBKY
LS onpefeneHus npoHMLLaeMocT1 obpasLoB ynsTpa-
HM3KOMPOHMLIAEMbIX NMOPOA, METOLOM CTaLMOHAPHOM
dbunbTpaumm rasa, paspabotaTtb M anpobupoBatb Me-
TOAMYECKME peKOMeHAAUMM No nabopatopHO-aHaNu-
TuyeckoMy obecneyeHuto pabot HacceitHoBOro Mo-
LEenMpoBaHns HedTAHbIX cucTeM. Bce 3To mossonuno
Hay4YHOMY KONNEKTUBY MOArOTOBUTb KapTy MPOrHO3a
HedTenepcnekTUBHbLIX Y4aCTKOB pa3BUTUS BaxeHOB-
CKOM cBUTbI Ang ToMckoi obnactu. M Becb 3TOT HeMa-
Nblii 06beM paboTbl OblN BbINOJHEH BCETO 338 OAMH rOA.

B HACTOSLLEE BPEMSA AKTYAJIbHOW NPOBJIE-
MO/ MUPA CTAHOBUTCS PA3PABOTKA TEXHO-
NOTUI [,OBbIYN CNAHLLEBOTO TA3A.

Ho Ha LOCTUrHYTOM HUKTO He cobupaeTcs oCTaHaB-
nmBatbes. B nnaHax Ha 2015 rop Mbl CcTaBuM yxe
6onee rnobanbHble 3a4a4n. Mbl XOTUM pacnpocTpa-
HWTb OMbIT, MONYYEeHHbIM HA GaXXEHOBCKOM CBUTE, Ha
Lpyrve pervoHbl Hallew cTpaHbl U Mupa. YTobbl fo-
OUTbCA MNOCTABNEHHOW LIENIM, HAM KaXETCA, YTO Heob-
XOAMMO Mpexae BCero BbipaboTaTb pekoMeHAaunu
N0 KOMMNEKCHOMY WCCNef0BaHUI HETPaaULMOH-
HbIX KOJNEKTOPOB, TaKMX KaK OaxeHOBCKas CBMUTA.
CnenyeT anpobupoBaTb MeTOAUKY BbibOpa METOLOB
M CPeacTB CO34aHMS reoNorMYeckux U rmapomamHa-

Puc. 1. [lpumep yupposoli modenu HepmenepcnekmugHsix y4acmkos
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INR researchers are not satisfied with what has
already been achieved. The goals that have been set
for 2015 are of more global character. There are ideas
to disseminate the data on Bazhenov formation and
apply the proposed exploration methods to similar
hydrocarbon deposits in Russia or other countries.
To achieve the goal, it is required to elaborate the
recommendations on complex study of unconventional
reservoirs such as the Bazhenov formation. It is
necessary to test the algorithm of choosing methods
and means to create geological and hydrodynamic
models of super-low permeability formations, as
well as to develop and test drilling mud formulation
for primary recovery. To solve the problem, a small
innovative company “TPU-Drilling” was involved. The
company was established on the basis of TPU and
has a well-equipped laboratory for examining drilling

muds. The company is experienced in designing and
implementing new mud formulation. Moreover, the
manufacturing complex of the company is being built,
which will help to implement scientific results in
petroleum engineering.

The work is supposed to be complicated enough but
the results will allow increasing the efficiency of oil
recovery, for low-permeable reservoirs, in particular. It
will make it possible to develop the resources which
used to be unavailable.

INTEGRATED STUDY OF THE
ARCTICREGION

Another key research area is the integrated study of
the Arctic region. As early as 2008, the main objectives
of the study were outlined [2]. The project “Siberian
arctic shelf as a source of greenhouse gases of
planetary significance: quantitative assessment of
flows and identification of potential environmental
and climate impacts” grew out of these objectives
including such a well-known issue as global warming.
Under the supervision of the leading US scientist
Prof. Igor Semiletov (University of Alaska), the project
has won a grant of the Government of the Russian
Federation. The basic project scientific objectives and
outcomes are as follows: to provide deeper insights
into the basic working of the Arctic climatic system
characterized by complex interaction of physical,
geological, biological and chemical factors through
the analysis of underwater permafrost degradation due
to the warming climate in relation to methane (and
carbon dioxide) dynamics in the Siberian Arctic shelf;
to develop underwater permafrost dynamic model of
the Siberian Arctic shelf, with emphasis being laid on
the inner parts of the shelf.
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MUYECKUX Mopenel YNbTPOHMU3KONPOHMULAEMbIX NO-
pon, co3naTb M onpoboBaTb OMbITHblE peLenTypbl
OypoBbIX pacTBOPOB MEPBUYHOIO BCKPbITUS TaKMX
nopod. Ons peleHuss MOCTaBNEHHbIX 3aday Npu-
B/IEYEHO MaNioe MHHOBALMOHHOE npeanpustue 000
HWUW T3K «TI1Y-bypeHue», cozpaHHoe Ha 6aze TI1Y
M OCHalleHHOe HoBeMwew nabopatopuen Ans wuc-
cnenoBaHus 6ypoBbix pactBopoB. OHO MMeeT 3Hauu-
TEeNbHbIM OMNbIT B 061aCTU CO34aHUS M onpoboBaHMS
HOBbIX peuenTyp. [ToMMMO 3TOro, BeAEeTCS CTPOU-
TENbCTBO MPOM3BOACTBEHHOrO KOMMAEKCA AAHHOro
Manoro NpeanpusaT1s, YTo No3BOAMUT B OyayLLeM npo-
MbILLIEHHO BHELPATb NOy4YeHHble HapaboTku. Pabo-
Ta NPeACTOUT Henerkas, Ho MolyYeHHble pe3yNbTaThl
Mo3BONSAT MOBbICUTb 3DHEKTUBHOCTD M3BIEYEHMUS
HedTU M3 HU3KOMPOHWULIAEMbIX KOMJEKTOPOB U He-
(dTeoTLavy NIacToB, YTO AACT BO3MOXHOCTb BOBNEYDL
B pa3paboTky Te pecypcbl, KOTOpblE [0 HACTOALLEro
BPEMEHM OCTABaNMCb AN HAC HEAOCATaEMbl.

KOMNNEKCHOE

MCCNIEOBAHUE APKTUKU

[lpyrM BaxKHbIM HanpaBieHWEM SBNSETCS UCCNeno-
BaHMe ApPKTUKM. 3a4auM 3TUX MUCCNeOoBaHWIA Obliu
onpegeneHsl ewe B 2008 rogy. OCHOBbIBAsICb Ha 3THX
3apavax, UMP 3anyctun npoekT «CMbUpCKMiA apKTu-
yeckuii wenb® Kak WMCTOYHMK MApPHUKOBBLIX ra3oB
MJaHeTapHOM 3HAYMMOCTU: KOJIMYECTBEHHAS OLLEHKa
MOTOKOB U BbISIBIEHWE BO3MOXHbIX 3KONOTUUYECKUX U
KIMMaTUUYeCKUX NOCNeACTBUI», KOTOPbIM 3aTparMBa-
€T M [ABHO M3BECTHYH npobnemMy rnobanbHoro no-
TenneHus. [poekT peanusyeTcs nog pyKoOBOACTBOM
BenyLLero yuyeHoro CLUA npodeccopa YHuBepcuTeTa
Anacku W.TN. CemnneToBa npu nopLepxke MerarpaH-
Ta lpasutensctBa PO no MNocrtaHoBneHuto [lpaBu-
TenbcTtBa N2 220. 3anaum, KOTopble OblM NOCTaBNEHDI
B NPOEKTe, — 3TO MNOBbILIEHNE YPOBEHS MOHUMAHMS
(YHKLMOHMPOBAHUA ApKTUUYECKOM KJIMMAaTUYeCcKon

MPOEKT PEAJIM3YETCA NOA PYKOBOACTBOM
BEAYLLErTO YYEHOIo CLA NPO®ECCOPA YHHU-
BEPCUTETA ANACKW W.N. CEMUNETOBA MNPU
NOAOAEPXKE METATPAHTATIPABUTE/IbCTBAP®
MO NOCTAHOBJIEHMIO N2 220.

cucTeMbl (KOTOpasi XapaKTepu3yeTcsl CNOXHbIM B3a-
UMOLENCTBUEM (PU3NYECKMX, Teoornyeckux, 6uo-
NIOrMYECKUX U XUMUYECKUX (PaKTOpPOB) NyTeM mccne-
[OBaHWs BKNada Aerpafalmu noLBOAHOM Mep3noThl,
NPOMUCXOASLLEN NOA BO3LENCTBUEM COBPEMEHHOMO
noTenneHus, B AMHAMMUKY NMOTOKOB MeTaHa (M yrne-
Kucnoro raza) Ha Cubupckom ApkTuueckoM wenbde,
a Takke pa3paboTka MoLenu AMHAMWMKU NOABOLHOW
BEYHOW Mep3noTbl Cbupckoro ApKTMYECKOro Lenb-
(a C aKLLeHTOM Ha ero BHYTPEeHHUE YacTy.

B pamkax npoekta B 2014 r. npoBeneHa LiecTas
MeXAyHapoaHas  Nef0BO-MOpCKas  3KCneamLms
SWERUS-3 B 10ro-BocTo4HoW 4actu mopsi Jlante-
BblX, LLe/Ib KOTOPOM — U3y4yeHne MexaHM3Ma Bbibpoca
MeTaHa B BOAHYH TOMLLY — aTMOCdhepy 3a CYeT 0Co-
H6eHHoCTeln aerpafalmu NoaBOLHOM Mep3noThl. JKC-
neavums nNpoBefeHa C y4aCTMEM UIEHOB HAy4YHOro
KONNEKTMBA MEeXAYHApPOLHOW Hay4yHO-0bpa3oBa-
TeNnbHOM nabopaTopmu U3yYeHns yrnepoaa apKTuye-
CKMX Mopei, KoTopas bbina cosfaHa B UMP, - yue-
Hbix TOM 1BO PAH, MI'Y, MO PAH, ctyneHToB TITY.

B xope 3kcneamumm npoBeneHoO KONOHKOBOe BypeHne
CKBaXKMH B rybe byop Xas (Mope JlanTeBbix) C 0TOOPOM
npob 1 NpeaBapuTeNbHbBIX 3N1EKTPOMArHUTHbIX UCCe-
[LOBaHWIM rpyHTOB. [poBeaeHbl BbICOKOMPELM3NOHHbIE
nsmepeHus 6onee 100 npob raza, 3KCTparMpoBaHHOTO
M3 TONLUM OOHHBIX OTJIOXKEHMI Mopel BoctouHoi Ap-
KTWKM, Ha Baze YHuBepcuteTa YTpext (Huaepnanapl) u
NonutexHnyeckoro MHCTUTYTa B XKeHese (LLBeruapus).

Puc. 2. CTD-30HAuposaHue c ombopom npob 8006l (MexOyHapodHas skcneduyus SWERUS-3: urons-okmsabps 2014 2.)
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Uzopb Cemunemos

The 6™ international expedition SWERUS-3 surveying
the seabed of the Laptev Sea to outline the principles
of methane release into the surrounding water and
atmosphere from underwater permafrost degradation
was initiated in 2014 within the above-mentioned
project. The expedition involved the scientists of
Arctic Sea’s Carbon Research International Laboratory
which had been established at INR (TPU), faculty of V..
IVichev Pacific Oceanological Institute, Moscow State
University, Shirshov Institute of Oceanology RAS and
students of TPU.

In the course of the expedition, core sampling and
preliminary electromagnetic survey of soils were
conducted in Buor-Khaya Gulf, the Laptev Sea (Fig. 2).
More than 100 gas samples were extracted from sea
floor formation sediments of the Eastern Arctic seas
and analyzed with high accuracy at Utrecht University
(Netherlands) and Polytechnic Institute (Geneva,
Switzerland).

Pyrolytic analysis of frozen samples was carried out
at INR, TPU. Carbon content indicated the significant
impact of the topmost surface vegetation. Besides,
unsaturated hydrocarbons, spirits and acids, typical
for recent sediments, were explored. Hydrocarbons of
petroleum series were also identified in the samples,
which were formed as a result of kerogen breakdown
at significant depths. The obtained results could be
the foundation for further effective exploration of the
Arctic mineral and hydrocarbon resources.

SPACEGEOLOGY

The 21st century poses significant task to the whole
humanity and the Russian Federation, in particular - to
provide a rapid growth of basic natural reserves that
can be economically extracted. High economic and
scientific growth rate stipulates the development of
up-to-date exploration technologies.

Satellite imagery of the Earth (Fig.3) has become the
way to address these challenges. Remote sensing
research enabling the detection and interpretation
of regional geological features to forecast and
explore mineral deposits is one of the most effective
mineral prospecting and exploration technologies.
It is explained by the fact that satellite images allow
geologists to perform effectively the following: to reveal
the regularities of mineral distribution and ore deposit
occurrence in the areas of interface between variously-
oriented lineaments and ring structures having
extensive depth; to allocate dome structure influencing
mineral distribution; to study deep-bedded geological
structures located under thick allochthon basement and
define ore control elements of buried mineral deposits.

Space Geology and Remote Sensing Research Centre
«Kosmogeology» is focused on developing the
technologies to integrate and interpret satellite,
multispectral and radar imagery data in order to
reveal geological features of both ore deposits and
hydrocarbon fields, as well as to provide more effective
mineral prospecting and exploration (Fig 4).

In 2014, the studies concerning the detection of deep
buried geological structure by means of satellite
images, as well as informativity of image spectra
and image multiplication were carried out. The
application of modern space imagery materials to
study geological features of ore and hydrocarbon
deposits of Tomsk Oblast (at a small and medium
scales 1:500000 - 1:50000) was characterized. The

technology to integrate and analyze space imagery
materials in respect to ore and hydrocarbon deposits
in Western and Eastern Siberia.
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Ha 6ase MUIMP TIY npoBeneHbl MMPOAUTUYECKME UC-
CNefoBaHMS 3aMOPOXEHHbIX 06pa3uoB kepHa. Co-
CTaB yrnepofa OAHO3HAYHO YKa3blBAET Ha BKAAL,
BbICLUEM HA3EMHOM pacTUTENbHOCTM. Takke 0ob6Ha-
PY>XeHbl HenpeaenbHble YrMeBOAOPOAbl, CRUPTHI
M KMUCOTbI, KOTOPblE TUMWYHbI A8 COBPEMEHHbIX
ocankoB. Kpome Hux BO Bcex obpasuax obHapy-
XKeHbl YrneBoAopoAbl HedTsHOro pspa, obpaso-
BaBLUMeCS B pe3y/braTe AECTPYKLMM KeporeHa Ha
6onblumnx rnybuHax. [onyyeHHble pesynsTathl 9BAS-
OTCS OCHOBOW Ans 3(PdeKTUBHOrO OCBOEHWUS Heap
ApKTUKW, pa3Bedku U fobblum HedTV M rasa u3 ee
rnybuH B Byayuiem.

KOCMOrEoOJiormnA

B HOBOM cTONETMM Nepep 4enoBeYeCTBOM B LIENOM
n nepen Poccuiickon ®epnepaumeit B 4aCTHOCTU B
0bnact1 0CcBOEHUS Heap BCTana cepbe3Has npobne-
Ma — obecneynTb ObICTPbIA, HO MPU 3TOM 3KOHOMM-
yeckn 3dEKTUBHBIA NPUPOCT 3aNacoB OCHOBHbIX
NpUpOAHbIX pecypcoB. Poct notpebHocTel 3KOHO-
MUKW M TEMMOB Hay4YHO-TEXHWYECKOro nporpecca
TpebyeT ckopeWlero nomMcka HOBEMWMX TEXHOMO-
TMiA pasBenku Heap.

OTBETOM Ha 3TW BbI30BbI CTA/IM UCCIEA0BAHUS CRYT-
HUKOBbIX CHUMKOB Hallel nnaHeTbl. Kocmoreonoru-
yecKkue LMCTAHLMOHHbIE UCCNef0BaHUS reonormye-
CKOTrO CTPOEHUS HeLp C LieNbio NMPOrHO3MPOBaHUS U
MoMCKa MeCTOPOXAEHWI TMONE3HbIX MCKOMAEMbIX,
newndprpoBaHUs reonorMyecknx CTpyKTyp sBis-
t0TCS OAHUM M3 CaMbIX Pecypco3IhdeKTUBHbIX CMo-
cob0B MOMCKa M pa3BeLKM MOME3HbIX UCKOMAEMbIX
Ha TeppuTOpUK NnaHeTbl. OHU NMO3BONSIKOT BbISBASATH
3aKOHOMEPHOCTH pasMeLLeHUs pyaHbIX PaioOHOB U
MECTOPOXAEHUIM B y4yacTKax COMPSKEHWUs pa3Ho-
OpPUEHTUPOBAHHbIX JIMHEAMEHTOB C KO/bLEBbIMU
CTPYKTypaMu, UMetoLLMMK ry6uHHY0 npuposy; 06-

HapyX1BaTb QYaroBble CTPYKTYpbl, OKa3bIBaKOLLME
3aKOHOMEepHOEe BAMUSHWE HA pa3MeLLEeHNe NONe3HbIX
MCKOMAEMbIX; M3y4yaTb TeoNorMyeckoe CTpOeHUe
rny6oKo 3aneraroLimx CTpyKTyp MOA MOLLHbIM Yex-
JIOM a/INIaXTOHHbIX OT/IOXKEHU U BbISBNSATb 3N1EMEH-
Tbl PYAOKOHTPONS NOrpebeHHbIX MECTOPOXKAEHUIA.

Ha 6aze ueHTpa «Kocmoreonorus» WIMP TIMY Be-
[eTcs pa3paboTka TEXHONOMMUIA KOMMIEeKCUPOBaHMS
M aHanu3a MaTepuanoB MYALTUCMEKTPaNbHbIX WU
pafapHbIX KOCMMYECKMX CbEMOK Ans Lenen reo-
NIOTMYECKOr0 M3YYeHUN PYAHbIX U HedTerasosbIX
panoHOB, MOMCKOB U pa3BefKM MECTOPOXAEHMIA NO-
NEe3HbIX MCKOMAEMBIX.

Puc. 4. lpumep obpabomku cnymHUKOB020 CHUMKQ
3eMHol nosepxHocmu

Puc. 3. llpumep cnymHuKo8020 CHUMKA 3eMHOU N08EpXHOCMU
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PURE WATER

In the 20th century the world’s population tripled,
water consumption increased 7 times while domestic
water consumption increased 13 times. Such dramatic
growth led to water scarcity in a big number of countries
all over the world. United Nations report warns that
nowadays one third of the world’s population suffers
from pure water deficiency and less than in 20 years
that will be two thirds of the population [3]. The
problems caused by low water quality are not less
important than water availability, though being paid
less attention to. Bacterial and virus contamination
of both centralized and non-centralized water supply
systems brings risks of diseases, which is especially
related to densely populated areas and areas with
developed industry and agriculture. Our country,
though being rich in water resources, undergoes
changes caused by the ever-present human factor.

Some institutes of TPU study these issues and do both
fundamental and applied research.

The aim of the investigation conducted in IRN is to
discover the basic interaction mechanism in the water-
rock system and to find out the laws of its internal
evolution. The research allows solving a wide scope of
problems: to discover and conserve fresh water sources
as well as to reveal regularities of natural resources
occurrences [4].

New membrane-based technologies of
water deionization (water desalinization and
demineralization) have been developed at the Institute
of High Technology Physics, TPU (Fig. 5). Fundamental
research on water deionization under combined
impact of electrical and magnetic fields (based on
magnetohydrodynamic effect) has been done.

Beam-plasma and radiation technologies have been
developed at the Institute of High Technology Physics

and the Institute of Physics and Technology, TPU, to
decontaminate natural and waste waters and prevent
inflectional and parasitic diseases.

“Institute of water”, TPU, is developing electric impulse
technologies of water treatment for drinking water
supply. Based on the theory of natural and natural-
technical system co-evolution and modern methods
of complex water management, mathematic modeling
of hydro geological and hydrological processes,
principles of complex model development for rational
water resource use have been elaborated. The
principles take into account the interests and needs
of different consumers. The prospects of technological
development in this field are further improvement of
electro impulse, membrane, radiation, beam-plasma
and sorption technologies.
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B 2014 r. npoBeaeHbl MCCNEeROBaHMUS NPOSIBNIEHHO-
CTV TYOMHHBIX CTPYKTYp B MaTepuanax KOCMOCHUM-
KOB M BbIMOMHEHO MCCNefoBaHUE MHDOPMATUBHOCTM
AManasoHoB M MX MynbTUNAMKaumi. [aHbl 0630p u
XapaKTepuCTMKa MCNonb3oBaHMs Matepuanos coBpe-
MEHHbIX KOCMOCHUMKOB MpU U3Yy4YeHUU CTPYKTYp PYA-
HbIX M HedTerasoBbix paloHoOB ToMcKoM 06nacTv B
MEeNKOM u cpefHeM MacwTabe (1:500000 - 1:50000).
Co3paHa TexHOMOMMs KOMNAEKCMPOBAaHMSA M aHanu3a
MaTepMaNoB KOCMUYECKMX CbEMOK MPUMEHWUTENBHO K
PYAHbIM U HedTerasoBbiM palioHaM NPUPOAHbIX YC/10-
BUI 3anagHoi u BoctouHoi Cubupu.

YNCTAA BOOA

B XX B. HaceneHue 3eMHOro LWapa BbIPOC/IO B TpU
pasa. 3a 3T0 Xe nepuof noTpebneHue npecHoM
BO/bl YBEIMUMNIOCH B CEMb Pa3, B TOM YMCJIe HA KOM-
MYHaNbHO-NUTbEBbIE HYX /bl — B 13 pas. [1pn TakoM
pocTe noTpebneHUs CTano pe3ko He XBaTaTb BOAHbIX
pecypcoB B LLleNOM psife perMoHoB Mupa. o faH-
HbiM OOH, okono TpeTn HaceneHuss MUpa MpPOXu-
BAEeT B CTpaHax, CTpagarowwmx oT aeduumta YMCToM
BOZbl, @ MeHee yeM yepe3 20 neT B CTpaHax ¢ aedu-
LMTOM BOAbl OyLeT XuTb [iBe TPETU YenoBeyecTBa.
MNpobnembl KayecTBa BOLbl HE MEHEE CEPbE3HbI, YEM
npobneMbl ee AOCTYNHOCTU, HO UM YLEeNseTcs CpaB-
HWUTENbHO Mano BHUMaHUA. MUKkpobHoe U BUpYCHOE
3arpsisHeHWe NUTbEBOM BOLbl KaK LEHTpPann30BaH-
HOrO, TaK U HELLeHTPaNM30BaHHOIO BOAOCHAOXEHMS
CO343eT pUCK BO3HUMKHOBEHMS 3aboneBaHUit Hace-
nexusi. OcobeHHO 3TO KacaeTcsi ryCTOHACeNneHHbIX
pPaloOHOB M TEPPUTOPUIA KPYMHbIX MPOMBbILLAEHHbIX
NpeanpuaTUii U CenbCKOXO3SMCTBEHHbIX KOMMEK-
coB. Besgecywmit aHTponoreHHbI GakTop MeHsieT
NopsAoK Bellel U B Halel 6oratoi BOAHbIMK pe-
Ccypcamu CTpaHe.

HA BA3E UDBT TINY PA3SPABOTAHbI HOBbIE TEX-
HONOMMXU DEMOHU3ALMU BOAbI (OBECCOJIN-
BAHME, ONMPECHEHWE) HA OCHOBE MEMBPAH-
HbIX TEXHOJIOTUN.

Mo 3TOMy HanNpaB/eHUIo B paMKax Kiactepa pabota-
tOT Cpa3y HEeCKOIbKO MHCTUTYTOB TOMCKOTO NOAUTEX-
HWUYECKOr0 YHMBEPCUTETa, KOTOpble OCYLLECTBASIOT
nccnenoBaHus GyHAAMEHTANbHOTO U NPUKNALAHOIO
XapakTepa.

Tak, B WUIP ocywectengetcs uccnenoBaHue, npu-
3BaHHOE YCTaHOBUTb PYyHAAMEHTasIbHbIE MEXaHU3MbI
B3aMMOJENCTBUS B CMCTEME BOAA — FOpHas nopoaa
M BbISICHUTb 3aKOHOMEPHOCTU ee BHYTPEHHEN 3BO-
nouun. JaHHoe uccnenoBaHue MO3BOMSET peLwunTb
LUMPOKMI KPYr BOMPOCOB: OT MOUCKA U COXPAHEHUS

/|

Puc. 5. AOcopbuyuoHHas ycmaHoska 07151 04UCmKU 8006l

MCTOYHWKOB MPECHOM NUTLEBOW BOAbI O YCTAHOBNE-
HWS 3aKOHOMepHOCTe POPMUPOBAHUA PA3NIUUHBIX
MeCTOpPOXAEHWI NoNe3HbIX MCKonaeMbix [4].

Ha 6ase M®BT TIMY paspaboraHbl HOBble Tex-
HOMorMKM  AenoHusaumn  Boabl (obecconmBaHue,
OMNpecHeHMe) Ha OCHOBE MeMBpPaHHbIX TEXHOMOTUMA.
lNpoBeneHbl dyHOaMeHTanbHble UCCefoBaHMS MO
[enoHu3aumMm BoAbl NpY KOMOBUHMPOBAHHOM BO3-
OEeNCTBUM INEKTPUYECKMX U MArHUTHbIX nonewn (Ha
OCHOBE MarHuUTOrMapoAnHaMmMyeckoro apdexTa).

Ha 6aze ®TU n NOBT pa3paboTaHbl My4yKoBO-Naas-
MeHHble U pagMaLMOHHbIe TEXHONOTMK 0be33apaxu-
BaHWS MPUPOAHBIX U CTOYHbIX BOA, NPEAOTBPaLLato-
LMe BO3HUKHOBEHWNE MHDEKLMOHHbIX, Napa3nTapHbIX
3aboneBaHWi, 3apaXKeHne relbMUHTaMMU.

UHcTuTyT BoAbl TIY pasBuBaeT 3n1eKTPOMMMYNbC-
Hble TEXHOMOrMWM BOAOMOArOTOBKM AN MWUTLEBOrO
BOAOCHabxeHus. PaspabotaHbl NpuHUMMbLI CO34a-
HMS KOMMNNIEKCHbIX MOAeNein (CUCTeM) paLMoHanbHO-
ro MCNONb30BaHMS BOAHbIX PECYPCOB B MHTepecax
notpebutenein Bcex ypoBHEN Ha OCHOBE Pa3BUTUS
TEOPUM KOIBOMKOLMU TMPUPOLHbIX U NPUPOLHO-
TEXHUYECKUX CUCTEM W LUIMPOKOTO MCMOMb30BAHUS
COBPEMEHHBbIX METOLO0B MOJENUPOBAHUS CUCTEM
KOMMJIEKCHOrO  BOAOMO/Ib30BaHUSl, MaTemMaTuye-
CKOr0 MOAENMPOBaHUA TUAPOreoNorMYeckux u rm-
[pONorMyecknx NpoLeccoB. [MaBHble HanpaBAeHUS
TEXHOJIOMMYECKOro pa3BuTUs B 3TOM 0bnactu byaert
NPOUCXOAUTb HAa OCHOBE COBEPLUEHCTBOBAHMS INEK-
TPOMMNYNbCHbIX, MEMOPaHHbIX, PaAUALMOHHBIX,
MY4YKOBO-MJIA3MEHHbIX U COPOLIMOHHbBIX TEXHOOTUIA.

HA BA3E ®TU U UDBT PA3PABOTAHbI NMYYKO-
BO-MNIA3SMEHHbIE U PAODWALMOHHBIE TEXHO-
NNOTNN OBE33APAXMBAHUA NMPUPOOHBIX U
CTO4YHbIX BOA, NMPEAOTBPALLAIOWMNE BO3HUK-
HOBEHWE MH®EKLMOHHBIX, MAPASUTAPHbIX
3ABONEBAHWUN, 3APAXXEHUE TEIbMUHTAMM.
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GREEN CHEMISTRY

Green chemistry has become a cutting-edge research
that drives scientific and economic development of
the world. This is the way to sustainable development
of the society, environmental-friendly technologies
and eradication of poverty. The main goal of green
chemistry is to find the ways to make human activities
(industry, energy resources uses and domestic routine)
more chemically safe and environmental-friendly. All
branches of chemistry are supposed to be ‘green” in
future. TPU considers it one of the main research areas,
since it makes it possible not only to make advanced
scientific investigation in the area, but also to raise
environmental awareness of young specialists.

Aproject “Development of catalytically and biologically
active materials based on nanoparticles of metals” is
being implemented at INR, TPU.

High-efficient catalysts with nanoparticles of gold,
silver and other precious metals have been developed
in the frame of the project. Nano-gold and nano-silver
systems show high catalytic activity in exhaust gas
decontamination and biomass treatment.

Biomass treatment methods are one of the most
important innovative research areas in the developed
countries. Some researchers offer gold catalysts for the
mentioned processes of liquid-phase oxidation. However,
the application of such gold catalysts can hardly
contribute to solving a number of ecological problems.

New methods which are being currently developed
concern gold nanocatalysts synthesis that allows

developing high efficient catalytic systems for
environmental-friendly gas-phase and liquid-phase
oxidation.

Pretest shows that the synthesized products will
have better medical and economical parameters of
analogues made both in our country and abroad.

One of the green chemistry’s research areas is food
safety control. INR is implementing a project that
involves developing testing systems and cholesterol
biosensors (Fig. 6) to control food quality (oils,
fats, margarine). A new biosensor and a method for
cholesterol detection in food have been developed
in the frame of the project. They are characterized by
high sensitivity, portability and can be easily used by a
customer, which makes them outstanding among the
world’s analogues.

In the frame of “Green chemistry” research area, the
scientists at INR have developed a technology to
produce biodegradable polymers and copolymers
with high molecular weight and crystallinity based
on polylactic acid, which are used for products of
regenerative medicine.

Polylactic acid and its copolymers which are not
produced in Russia are widely used for production of
biodegradable materials including medical products.
One of the modern challenges for medical industryis to
create biocompatible and bioresorbable polymers for
regenerative surgery, orthopedics and traumatology to
be gradually replaced by bone and other living tissues
in a body as well as to control drug delivery.
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3EJIEHAA XUMUA

3eneHas XMMus SBNSETCS NPUOPUTETHBIM Hanpase-
HWEM pa3BUTUS HaYKM U SKOHOMMUKM BCEFO MUPaA. ITO
nyTb K YCTOMYMBOMY PA3BUTUIO OOLLECTBA, IKONOMU-
yeckon 6e30MacHOCTM U UCKOpeHeHuto BegHocTy.
OcHOBHas Lenb 3eneHor XMMUKM — nomck HGesomnac-
HbIX C TOYKM 3PEHUS XMMUKU M SKONMOTUM CNocoboB
[leaTenbHOCTM 0bLlecTBa BO BCeX acnekTax, oT npo-
LLeccoB NPOU3BOACTBA M CMOCOOOB MCMONb30BaHMS
3HepropecypcoB A0 cnocoboB BbIMOMHEHUS exe-
[IHEBHOM AoMalHel pabortbl. Npegnonaraercs, uTo
B OymylieM BCS XUMUS CTaHeT 3eneHon. [nsa TIY
3TO Hanpas/eHWe SBNSETCS OAHUM M3 BaXHbIX, T. K.
NO3BONSIET HE TOMbKO 3aHMMATbCS NepefoBbIMU Ha-
YYHbIMU UCCNEAO0BAHMSAMU B AAHHOM 06/1acTH, HO U
NPUBUTb KYNbTYPY 3KONOMMYECKK YUCTOM M besonac-
HOM XUMKUK ByAYLIMM CNeLManucTam.

Ha 6aze UMMP TIY peanusyetca npoekT «Pa3pabot-
Ka KaTanMTMYecKun u BUoNorMyeckn akTMBHbIX MaTe-
pVanoB Ha OCHOBE HAaHOYaCTUL, METANIOBY.

B pamkax naHHOro npoekrta paspaboTaHbl BbICOKO-
3bdeKTMBHbIE KaTanM3aTopbl, cofepXKaliye HaHo-
4yacTuubl 30M10Ta, cepebpa M apyrux 61aropoaHbIx
MeTannoB. HaHo30M10Tble M HaHOCcepebpsHble cucTe-
Mbl MPOSIBASIOT BbICOKYI KaTaJUTUYECKY aKTWB-
HOCTb B Mnpoueccax 06e3BpexmnBaHUs TOKCMYHBIX
rasoBbiX BbI6pOCOB M nepepaboTkn Bruomacchl.

B pa3BuTbIX MpPOMBbILWLNEHHbIX CTPaHax MpoLecch
nepepaboTkn BMOMacChl SABASKOTCS OAHUM U3 BaX-
HEeMWNX WHHOBALMOHHBIX HanpaBneHun. Panom

uccnepoBartenen ang YKa3aHHbIX MpPOLEeCcCcoB Xua-
K0¢)33HOF0 OKUCNEHNA NpennoXeHbl 30/10Tbl€ KaTa-

e
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OCHOBHAf LENb 3ENEHOW XMMUU - NOUCK
BE3OMACHbIX C TOYKWU 3PEHUA XUMUN U KO-
NornMn CNoCos0B AEATE/NIBHOCTU OBLLECTBA
BO BCEX ACIMEKTAX,O0T NPOLLECCOB NPOU3BOA-
CTBA U CNTOCOBOB MUCMNOJIb30BAHUSA SHEPIO-
PECYPCOB 00 CNOCOBOB BbIMOJIHEHUA EXE-
AHEBHOW L OMALLHEN PABOTbI.

.

.‘ JinDAPATOPHBIA CTEHA “NOTOK”
< >

nu3atopbl. O4HAKO 30/10Tble KaTanu3aTopbl UMEKT U
psia npobreM, KOTOpble MOKa He PeLLeHbI.

PaBpa6aTbIBBEMbIe HOBbl€é METoAbl CMHTE3a HaHO-
30/10TbIX KaTanM3aTOpPOB MO3BONAT MOJYYUTb Bbl-
COKOBde)eKTMBHbIe KaTanntnyeckme cCucteMbl On4
JKOJIOrMYeCckn BaXKHbIX MpoLeccoB ra3oq)a3Horo n
)KMLI,KOCIJaBHOFO OKncneHus.

JIABOPATOPHAA

4
>
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B pamMkax gaHHOro npoekrta pa3paboTaHbl BbICOKO-
3 deKkTMBHbIE MpenapaThbl, COLepXKaluue HaHouva-
CTMUbl MeTannoB (cepebpa, 3010Ta) B pasfiMyuHbIX
cpenax (TBepAbli HOCUTENb, BOAHbBIV PacTBOp, refb,
kpem). Cepebpoconepxalle npenapatbl 06n1aaatoT
BbICOKOM OaKTEpPULMIAHOW, aHTUBUPYCHOW U MPOTU-
BOrPMOKOBOM aKTMBHOCTBIO, TOFAA KaK HaHO3050-
Tble CUCTEMbI MPOSBASIOT BbICOKYH KATaIUTUYECKYH
aKTMBHOCTb B NpoLieccax 06e3BpexmnBaHns TOKCUY-
HbIX ra30BbiX BbIOPOCOB 1 NepepaboTkm GUOMACChI.
MpenBapuUTeNbHbIM aHaNM3 MNOKa3bIBAET, YTO CUHTE-
3upyeMmble npenapatbl NPEeBbICAT N0 OCHOBHbLIM Me-
OVULMHCKMM UM 3KOHOMMUYECKMM XapakKTepuUCTUKaM
OTeYyeCcTBEHHbIe U 3apybexHble aHanoru.

OnHWMM U3 HanpaBneHwWi 3eNeHON XMMUKU 9BNSETCS
KOHTPOJb 33 6€30MaCHOCTbI MULLEBLIX NMPOAYKTOB.
Ha 6a3e UIMP peanusyetcs npoekT no paspaboTke
M CO30aHUI0 TecT-cucTeMbl M BUMOCEHCOpa Ha Xo-
NecTepuH Ans KOHTPONS KavyecTBa MULLEBbLIX MPO-
[YKTOB (Macna, XXupbl, MaprapuHsbl). B pamkax npo-
eKTa pa3paboTaHbl HOBbI BUOCEHCOP U MeToAMKaA
onpefeneHus xonectepuHa B NULLEBbLIX NPOAYKTaX,
OT/IMYAKOLLMECS BbICOKOM UYYBCTBUTENBHOCTHIO, IKC-
NPeCcCHOCTb, MOBUIBHOCTBIO, BO3MOXHOCTbKO NMpU-
MEHEHUs UHAMBUAYaNbHO, 6e3 nabopaTopHbIX yC-
NIOBUM, YTO NPEBOCXOAMUT MUPOBbIE AHANOTW.

Puc. 6. buoceHcop Ha xonecmepuH

B pamkax HampasneHus «3eneHas Xxumus» Ha base
NIMP peannsyeTcs Takxke NPOEKT Mo pa3paboTke Tex-
HONOMMI CO34aHMs BUOopasiaraeMbix NOIMMEPOB.

MNonnMonoyHas KMCIoTa U ee CONOAMMEPbI, KOTOpble
He npousBonsaTcs B P®, oTHocatca k rpynne 6uo-
pasnaraembiX NOMMEPOB, LUIMPOKO MUCMONb3yeMbIX B
NpOU3BOACTBE U3AENNUIA MEAMULMHCKOrO Ha3HaYeHUs
n buoperpagmpyembix matepuanos. OgHa U3 cyule-
CTBYIOLLMX NPO6NEM B COBPEMEHHON MeLMLMHE — 3TO
co3faHue HMOCOBMECTUMbIX U Brope3opbupyeMbix

NMPEABAPUTENbHbIA AHANU3 TMNOKA3bIBAET,
YTO CMHTE3UPYEMbBIE MPEMAPATbI NMPEBbICAT
no OCHOBHbIM MEAMLUMHCKMUM U 3KOHOMMHU-
YECKMM XAPAKTEPUCTUKAM OTEYECTBEHHbIE
M 3APYBEXXHBIE AHANIOTW.

MOJMMEPOB, U3ENMS U3 KOTOPbIX UCMOMb3YHOTCS NpU
Pa3NMUYHbIX pereHepaTMBHbIX Onepaumsx B XUpyp-
MK, OPTONEAMM, TPAaBMATONOMMM U MOTYT MOCTENEHHO
3aMEHATLCS B OpraHW3Me KOCTHOM WK APYroM Xu-
BOM TKaHbH0. TaK)Ke UX MPUMEHSIOT ANS1 KOHTPONMPY-
€MOI [OCTaBKM NIEKAPCTB.

Ha 6ase UIMP pa3pabotaHa TeXHONOrMS CO34aHUS
6uopasnaraemMbix MONMMEPOB M COMOJMMEPOB C
60nbLIOK MONEKYNSPHOWM MAaCcCOM U KPUCTaNINYHO-
CTblO Ha OCHOBE MOJIMMOMIOYHOM KMCIOTbI, KOTOPbIE
UCMONb3YIOTCS ANS U3rOTOBNEHUS U3LENuii ons pe-
reHepaTMBHOM MeAMLMHbI.

Bce peanusyembie HanpaBneHus knactepa «Pecyp-
Cbl MNAHETbI» COBMAAAKT C MUPOBLIMU TEHOEHLM-
MW Pa3BUTUS HAYKM U TEXHWKM, B KaKOM-TO Mepe
SBNSIOTCS YHUKANbHbIMU M aKTMBHO CMOCOOCTBYHOT
MOBbILEHWIO KOHKypeHTocnocobHoctu TI1Y kak Be-
[lyllero yHMBepcuTeTa MmMpa B 061aCTu HayYHbIX UC-
CcnefoBaHMi U B MOATOTOBKE CMELManncToB.
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