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1. He.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHUS TUCIMIUIMHBI ABIISIETCS (POPMUPOBAHHE CIEAYIONINX KOMITETCHIINA:

OIIK-1. Cnoco0OeH aHanM3UpPOBaTh W HWHTEPIPETUPOBATH PE3YNIBTATHl XUMHUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-2. Croco0OeH MpoBOANTH CUHTE3, aHAIN3, U3YUYCHHUE CTPYKTYPHI U CBOWCTB BEILIECTB
Y MaTEpUaJIOB, UCCIIE0BATh MIPOLIECCHI C X YUACTUEM;

OIIK-3. CnocoOeH mpUMEHSTh PacueTHO-TEOPETUIECKHE METOIBI Ul U3YYECHUSI CBOWCTB
BEIIECTB U IPOLECCOB C UX yYaCTHEM, HCIOJIb3ysd COBPEMEHHOE MPOrpaMMHOE OOEeCrieueHue U
0a3bl TaHHBIX TPO(ECCHOHATFHOTO HAa3HAUCHHS,

IIK-1. CnocobeH mnaHMpoBaTh pabOTy W BHIOMpPATh aJCKBATHBIE METOJbI PEIICHUS
HAy4YHO-HCCIIEI0BATENIbCKUX 3a/1a4 B BEIOpaHHON 007aCTU XUMUHU, XUMUYECKON TEXHOJIOTUHU WIIN
CMEXHBIX C XMMHEH HayKax.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIIEIYIOMINE UHAUKATOPBI JOCTHKEHUS
KOMIIETECHIIUN:

POOIIK 1.1 3naer TeopeTnyeckre OCHOBbI HEOPraHMYECKOM, OpraHu4ecKoi, pu3andecKkoin
U QHAIUTUYECKOW XUMHH, MPUMEHSIET UX MPHU pElIeHUH Mpo(ecCHOHANBHBIX 3ajady B JPYIrHX
00JIaCTsIX XUMHH.

POOIIK 1.2 VYmeer cucreMatu3upoBaTb U  HHTEPIPETUPOBATH  PE3YJIbTATHI
SKCIEPUMEHTOB M PAaCYETHO-TEOPETUYECKUX PabOT C UCHOJIb30BAaHHEM TEOPETHUECKHX OCHOB
TPaJMLIMOHHBIX U HOBBIX Pa3/IelIOB XUMHUH

POOIIK 1.3 Ymeer rpaMmoTHO (OpMYIHPOBAThH 3aKIIOUEHUS U BBIBOJIBI MO pe3ysbTaTaM
paboThI

POOIIK 2.1 3naeT ctaHgapTHBIE NPUEMBI U ONEPALUH, HCIOJIb3YEMBIE ITPU MOIYYEHUH
BEILIECTB HEOPTAHUYECKOW ¥ OPTraHUYECKON MTPUPOBI

POOIIK 2.2 3HaeT TeopeTHYECKHME OCHOBBI METOJOB HU3Yy4YEHHUS COCTaBa, CTPYKTYPhI U
CBOWCTB JAJIs1 TPAMOTHOT'O BEIOOpA METO/1a UCCIIEIOBAHUS

POOIIK 2.3 VYmMeer mnpoBOAUTH CTaHIAPTHBIE CHHTE3bI MO TOTOBBIM METOAMKAM,
BBITNOJIHATE CTAHJAPTHBIE OIEPalMU JUIsl ONPEAETICHUs XMMHUYECKOro M (a3oBOro cocrasa
BEIIECTB U MAaTEPUAJIOB, a TAK)KE HCIIOJIb30BaTh CEPUIHOE HAyYHOE 000pyI0BaHUE AJIS U3YUEHUs
UX CBOWCTB

POOIIK 3.2 VYmeer pemarh pacyeTHO-TCOPETUUECKHE 3aJladyd  XUMHUYECKOU
HaMpaBJICHHOCTHU MO pa3pabOTaHHBIM METOAMKAM, UCIOIb30BaTh alapaT TECOPETUYECKON XUMHUU
1 GU3UKYU Ul TPAMOTHOM MHTEpIpEeTalluy IOTy4YEHHBIX pe3yIbTaToOB

POIIK 1.1 YMeer pa3zpabaTbiBaTh CTPATETHIO0 HAYUYHBIX UCCIICIOBAHNM, COCTABIISIET OOIITUI
IUIaH U JIeTaJIbHbIE UIAHbI OTAENbHBIX CTAIHH.

POIIK 1.2 YmMmeer BBIOMpATh SKCIEPUMEHTAIBHBIE U PACUYETHO-TCOPETHUYCCKUE METOIbI
peleHus OCTaBICHHOM 3a7a4yM, UCIIOJb3Ysl JOCTH)KEHUSI COBPEMEHHON XMMHUYECKOW HayKH, U
UCXO0/I U3 UMEIOIUXCS, MaTepUaIbHbIX, HMH()OPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB.

2. 3aga4uy oCBOCHHSA TUCIUILINHDI

— OCBOUTh M HAYYHUTHCS TMPUMEHSTHh TMOHSATHWHBIA anmapaT JUCUUIUIMHBI JUTSL PEHICHUS
MPaKTHYECKUX 3324 MPOPECCHOHATBLHOM IeSITEbHOCTH;

— OCBOUTH OCHOBHBIC TEOPHH MOHO- M TOJMMOJICKYJIIPHOH aJcOpOLMU ¥ YypaBHEHUS
M30TepM aJCOPOIMK, TOJYYUTh HABBIKH aHAU3a aJICOPOIMOHHBIX TPOIECCOB B U3ydYaeMbIX
CHCTEMaXx;

— IMonyunuth mpencraBicHHe 00 OCHOBHBIX OCOOCHHOCTSX TMPOTEKAaHUsS aJCOpOLMU Ha
MOPUCTBIX COPOCHTAX;

— HayuuTbcs IpoBOJMTH TEPMOAMHAMUYECKUE U KHHETUYECKUE PACUEThI, JeIaTh BBIBOJIBI
0 XapakTepe MPOTEKaHUs aICOPOIIMOHHBIX MPOIECCOB;

— OCBOUTH METOJIbI ONPENCICHUS YICIbHON IMOBEPXHOCTH W TIOPHCTOCTH TBEPJBIX
COpOEHTOB.



3. MecTo THCIMIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmbl

Jucuumiuza otHocuted K biioky 1 «/luctuminnel (Mogynn)y.

JlucuuminHa OTHOCUTCS K 4YacTH OO0pa3oBaTeIbHONW MPOrpaMMBI,  (OPMHUPYEMO
YYaCTHHKaMU 00pa30BaTeNbHBIX OTHOIIEGHUH, TMpeiaraercss oOydalolmMMcs Ha BBIOOD.
JlucuuninuHa BXOAUT B MOAYJIb Moayns @usnueckas XUMHs.

4. Cemectp(bl) ocBOeHUsI U GopMa(bl) IPOMEKYTOUHOM aTTECTALMHU 1O JUCUMUILINHE

CenpMmoii cemecTp, SIK3aMeH

5. Bxoanble Tpeﬁona}mﬂ AJIs1 OCBOCHUSA JTUCHHUIIVIMHBI

JUis yCHEeIIHOro OCBOEHHUS MAMCHUIUIMHBI TpeOYyloTCs pe3ysbTaThl OOYy4YeHHs IO
CIIEIYIOIIMM JUCUUIIMHAM: HEOpraHWYecKas XHMHS, aHaJUTHYecKas XHUMMs, OpraHuyecKas
XUMUS, PU3NYEcKasi XUMHUS, BBICOKOMOJIEKYJISIPHbIE COEUHEHMSI, KOJUIOUHAsT XUMHUS, (PU3HKO-
XMMHUYECKHE METO/Ibl aHaIN3a, U3KKa U CTPOSHHUE BEIIECTBA.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM JUCHHUINLTIAHBI

OO6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JIeKuu: 32 4.
-IPAaKTUYECKUE 3aHATUSA: 32 4.
B TOM YHCJIE TIPAKTHYECKas MOJATOTOBKA: 32 4.
O06beM caMOoCTOATENbHON PAaOOTHI CTYJICHTA OMPE/ICIICH YICOHBIM TIJIAHOM.

8. Conep:kaHue IMCHUIIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. CopOmusa. Ancopbuus. Ilpupoma cun mpu  amcopOruu. TepmoamHamuka
azcopOIuu. JKCIIEPUMEHTAIBHOE N3YUeHUE aCOPOIHI

OcHOBHBIE TOHSATHS: COpOIMs, amcopOuus, Kiaccuukanus sSBICHHUS aacopOIUu IO
pa3HbIM MpHU3HAKaM. ODKCIEPUMEHTAJIbHbIE METONbl H3yueHus azacopOuuu. TepmoaumHammka
MTOBEPXHOCTHBIX SIBJICHHI.

Tema 2. PaBHOBecue, KHHETHKAa M OOIIME 3aKOHOMEPHOCTH MOHOMOJICKYJISIPHOM
azcopOouu.

Knaccudukanuss wuzorepm ancopbumuu. Teopun U H30T€pMbl MOHOMOJEKYJISAPHOM
azcopOouu.

Teopus JIrarmiopa. M3otepma 'enpu. BoiBog ypasuenus ['enpu. OcoO0eHHOCTH U30TEPMBI
I'enpu. PeanbHblii ancopbupoBaHHbiii croil. HeoqHOPOIHOCTH MOBEPXHOCTH U B3aUMHOE BIIUSHUE
aJIcOpOMPOBAaHHBIX YaCTHUI, pa3Hble TOYKU 3peHus. M3orepmbl Temkuna, @peitnminxa,
MHOTOIIEHTPOBOM aAcopOIMu Ha OJHOPOAHBIX MOBepXHOCTAX. CKOpOCTh aacopOouuu u
necopOuuu. DHEpruM akTUBALMK ajacopouuu W aecopOuuu, Meroabl pacuera. OOmiue
3aKOHOMEPHOCTH MPOTEKaHHUsS aJCOPOIMOHHBIX IMPOILECCOB HA OJHOPOIHBIX M HEOJHOPOIHBIX
MMOBEPXHOCTSX.

Tema 3. Teopuu nonuMoseKyIpHOI acopOIHH.

MuorocnoitHas (monumonekynspHasi) aacopOuusi. Teopun ancopoumu. [loreHimanbHas
teopus Ilomssau. Teopus BOT. OcnoBHble nomymieHus. BeBon ypaBHeHus bOT. Ananus
ypaBHeHus. 3HaueHue ypaBHeHus bOT. M3orepma ApanoBuua.

Tema 4. YienbHas MOBEPXHOCTh aJICOPOCHTOB. ANCOpPOLMS HA MOPUCTHIX COpOEHTax.
[IpoGiiemMa TOHKHUX TIOD.

OnpeneneHre BEIWYUHBI TIOBEPXHOCTH TBEPABIX TeN. AHAIU3 MHMKPOIOPHUCTBIX
MatepuanoB. PryTHas mopomerpus. OcoOeHHOCTH aACOPOIIUU B HAHOIUCTIEPCHBIX CUCTEMAX.



Tema 5. Ancopbuus B mpombliiieHHOCTH. COBpEeMEHHbIE TPOOIEMBbI aICOPOLIUH.

AncopOIMOHHBIE TPOLECCHl B XUMHUYECKOH IPOMBIIUIEHHOCTH. AJICOPOIMOHHO-
JecOpOLMOHHBIE IUKIBL. [IpoMBbIIITIeHHBIE a1COPOCHTHI.

Tema 6. OOmwue cBemeHUss O HaHOCHCTeMax M HaHomarepuanax. OcoOeHHOCTH
a/ICOPOLIMOHHBIX IPOIIECCOB B HAHOMCIIEPCHBIX CHCTEMAX.

CoBpemeHHBIE a/ICOPOIMOHHBIE YCTAaHOBKH, MX BO3MOXXHOCTH W Tpobiemsl. YucrtoTa
AKCIIEPUMEHTA. AJICOPOIIMOHHBIE MOJICTH U UX pealh3aliusl.

TeMbl NpaKTUYECKUX 3aHATHN

CeMmuHapckue 3aHsITHS

1. Pacuer BennunHbI ancopOIru B 00bEMHOM U BECOBOM METO/Iax.

2. N306aper ancopoumu. [loctpoenue nzobap ajcopOIUu MO SKCIEPUMEHTATLHBIM
JAHHBIM, UX aHaJIN3.

3. Tennora ancopOuuu. Kiaccudukanus temnor aacopoumu. Pacder TemioTs
dbusudeckoit axcopbunn no ypaHeHusim Kianeiipona — Knaysuyca u bepunra — CepnuHckoro.

4. [TocTpoenne n30TepM MOHOMOJIEKYJIIPHOM a/IcOPOIIMH, ONMCAHNE X Pa3TUYHBIMU
(YHKIIMOHATBHBIMA  3aBHCHMOCTSIMH, MpeIoKEHHbIMU  JISHIMIOpOM, TEMKUHBIM,
Opelinunxom, OCTPOBCKUM U Ap.

5. DHeprusi aktuBanmu ajcopOruu. Pacder Eaic 1O ypaBHEHHSIM AppeHuyca U C
MIPUMEHEHHEM METOJIa KKOHTPOIMPYIOLIEN 0JIOCkD PoruHckoro.

6. Teopun MOJIUMOJIEKYJISIPHOM azcopOuu. [Toctpoenue U30TEPM
MOJINMOJIEKYJIIPHOM  aJcopOIIMM Ha TBEpAbIX TeJdaX M MpoBepKa HMX Ha MOJYMHIEMOCTH
YpaBHEHMSIM JUIsl TOJIUMOJIEKYIIpHON afcopOuuu. Tenaora mnoauMoeKyIsipHOi aacopOLuu.

1. VY aenpHas MOBEPXHOCTh TBEPABIX Tell. PacueT BeIMUMHBI y/IeIbHON MOBEPXHOCTH
no ypaBHenuto bOT.

[Topucteie copOenTsl. [locTpoeHne CTpyKTYypHBIX KPUBBIX U OIPENIEICHUE Pa3MePOB TOpP.

9. Tekymmii KOHTPOJIb MO IUCHUIJIMHE

Texkymuid KOHTpOJIb MO AMCHUIUIMHE MPOBOJUTCS ITyTEM KOHTPOJIS MOCEIAeMOCTH,
BBITIOJIHEHUS JOMAIIHUX 3aJaHHi, MHIUBUIYaJbHOTO 3a/laHusl, MPOBEICHUS KOJJIOKBUYMOB U
KOHTPOJIbHOW paboThl U Pukcupyercss B (hopMe KOHTPOJILHON TOYKHM HE MEHEE OJTHOTO pasa B
cemectp. OlleHMBaHHE TNPOMEKYTOUYHBIX 3aJaHUN JaeT BO3MOXHOCTb M CTYIEHTY U
MpernoaBaTelto OTCIEKUBATH X0 y4eOHOro mpoliecca.

OlieHOUHBIE MaTepualibl TEKYIIEro KOHTPOJISl pa3MelieHbl Ha caiite TI'Y B pasaene
«Hudpopmarmst 06 o6pazoBaTenpHON IporpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. Iops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTalluu

DKk3aMeH B CeIbMOM CEMecTpe TMpOBOJUTCS B YCTHOM ¢opme Mo Ouneram.
DK3aMEHAIIMOHHBIN OUJIET COCTOUT M3 4YeThIpeX BOIpPOocoB. [IpomomxuTensHOCTh 3K3aMeHa 1,5
qaca.

OueHouHble MaTepHUalbl JJIs IPOBEACHUS MPOMEKYTOUHON aTTECTAllMU pPa3MEIIEHbl Ha
caiite TI'Y B pasmene «Mudopmanus 00  oOpa3oBaTelbHON  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAUYECKOE O0ecIIeueHne

a) DIEKTPOHHBIN yueOHBII Kypc 10 AUCLHUILUIMHE B 3JIEKTPOHHOM YHHBepcutere «Moodle»
- https://moodle.tsu.ru/course/view.php?id=21485

6) OLIeHOLIHLIe MaTepuajibl TCKYHICIO KOHTPOJISA U HpOMe)KYTOHHOﬁ arrecragumn 110
JUCILIUIIIMHE.

B) Ilman MMPaKTUYCCKUX 3aHITUHA 10 JOUCILIUIIIINHEC.




r) Meronndeckue yka3aHus M0 OPraHU3aINK CaMOCTOSTEILHON paboThl CTYICHTOB.

12. Ilepeuyens y4ueOHOIi TuTEPaTYpHI U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEepaTypa:

— Munakoa T. C. AncopOIrOHHBIE MPOIECCH] HA MOBEPXHOCTU TBEPABIX TEN : yueOHOe
nocobue / T. C. Munakosa ; Tom. roc. yH-T. — Tomck : U3n-Bo Tomckoro yu-Ta, 2007. — 279 c.
URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000239327.

— MaxkapeBuu H. A. Teoperndeckue ocHOBBI afcopouuu: y4u. Ilocodue / H. A. MakapeBud

ApXaHrenbcK: N3natenbcTBO CADY, 2015. — 362 c. URL:
http //sun.tsu.ru/limit/2016/000551151/000551151. pdf.

—Komapo B. C. ApncopOeHTsl W HOCHUTENM KaTauu3aTopoB. HaydHble OCHOBBI
peryinupoBaHusi nopucToi cTpykTypsl : MmoHorpadus / B. C. Komapos, C. B. becapab. — M
NH®PA-M, 2020. — 203 c. — URL: https://znanium.com/catalog/product/1078357.

— @enenonoB  B. b. Beeagenne B ¢usnyeckyro  XumMuioo  (HOPMHUPOBAHUS
CYNpaMOJIEKYJISIPHOW CTPYKTYphI ajacopOeHTOB u KatanuzatopoB / B. b. ®enenoHoB —
Hoocubupck: M3n-8o CO PAH, 2002. — 413 c.

— Matthias Thommes, Katsumi Kaneko, Alexander V. Neimark, James P. Olivier,
Francisco Rodriguez-Reinoso, Jean Rouquerol and Kenneth S.W. Sing Physisorption of gases,
with special reference to the evaluation of surface area and pore size distribution (IUPAC
Technical Report) // Pure Appl. Chem. 2015.

0) TOTIOJIHUTENIbHAS TUTEPATypa:

— M. M. Crrues, T. C. Munaxkoga, 10. I'. Cnmxos, O. A. IIImnoa. KuciaoTHO-OCHOBHEIE
XapaKTCPUCTUKKU TMOBEPXHOCTHU TBEPABIX TCEI H YIIPABJICHUC CBOMCTBaMU MaTCpruajioB M
kommo3uToB. Cankrt-IlerepOypr : Xumuzaar, 2016. — 274 c.

— MunaxkoBa T. C., EkumoBa 1. A. ®Topuibl 1 OKCHIBI MIETOYHO3EMETBbHBIX METAIIJIOB U
Maraus. [loBepxHoctHble cBoiicTBa. Tomck : M3patensckuit Jom TI'Y, 2014.

— TonmaueB A. M. TepmoamHamuka aacopOIHMK Tra3oB, MapoB M PacTBOPOB. MOCKBa,
MI'Y. 2012. http://www.chem.msu.su/rus/teaching/tolmachev/tolmachev1.pdf.

—TonmaueB A. M. TepmoauHamuKa ajacopOLMK Ta30B, MapoB U pacTBOpoB [/
OusznKoXuMHus MOBEpXHOCTH M 3amuta matepuanoB. 2010. T. 46. — Ne 2. — C. 136-150.

— K. A. Cychosz, R. Guillet-Nicolas, J. Garcia-Martinez, M. Thommes. Recent advances
in the textural characterization of hierarchically structured nanoporous materials // Chem. Soc.
Rev., 2017, 46, 389. DOI: 10.1039/c6¢cs00391e.

— Mahdieh Mozaffari Majd, Vahid Kordzadeh-Kermani, Vahab Ghalandari, Anis Askari,
Mika Sillanpda. Adsorption isotherm models: A comprehensive and systematic review
(2010—2020) // Science of the Total Environment. 2022. V. 812. P. 151334. DOI:
10.1016/j.scitotenv.2021.151334

B) pecypchl cetu HTepHeT:

— https://www.scopus.com/

— https://apps.webofknowledge.com

— https://elibrary.ru

— http://past.tpu.ru/files/nu/disser/darmanskaya.pdf

— http://www.chem.msu.su/rus/jvho/2000-1/89.pdf

— http://narfu.ru/university/library/books/2196.pdf

— http://www.studfiles.ru/preview/412084/

— http://www.chem.msu.su/rus/teaching/tolmachev/tolmachev1.pdf

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT M

a) TUIEH3MOHHOE ¥ CBOOOTHO pacpoCTpaHsieMoe MPOrpaMMHOE oOecTieueHHe:


https://doi-org.ez.lib.tsu.ru/10.1016/j.scitotenv.2021.151334
https://www.scopus.com/
https://apps.webofknowledge.com/
https://elibrary.ru/
http://past.tpu.ru/files/nu/disser/darmanskaya.pdf
http://www.chem.msu.su/rus/jvho/2000-1/89.pdf
http://narfu.ru/university/library/books/2196.pdf
http://www.studfiles.ru/preview/412084/
http://www.chem.msu.su/rus/teaching/tolmachev/tolmachev1.pdf

— Microsoft Office Standart 2013 Russian: naket nporpamm. Brirouaer npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MyOIU4HO IoCTyIHbIe oOnavynbie TexHonoruu (Google Docs, Slnaeke AMCK U T.IL.).

0) nH()OPMAIIMOHHBIC CITPABOYHBIC CHCTEMBI:

— DJIEeKTPOHHBIN KaTaJjor Hayunoi Ooubnmorexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpoHHas oubimoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pasoBarenbHas mwiaTgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe obecrieyeHue

AyauTtopun JUisl IPOBEACHUS 3aHATUH JIEKIIMOHHOIO THIIA.

Aymutopun s TPOBEACHUS 3aHATUM CEMHHAPCKOIO THUNA, WHIUBUIAYAIBHBIX U
IPYIIIOBBIX KOHCYJIbTAMN, TEKYIErO0 KOHTPOJIS U TPOMEKYTOYHOM aTTECTALUU.

[Tomemienus A caMOCTOSATENbHONW pabOThI, OCHAIIEHHbIE KOMIIBIOTEPHOW TEXHUKOH U
JIOCTYHOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTEIbHYIO CPeLy U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Uudopmanusi o pa3padoTunkax

MamonTtoB ['puropmii BrmamumupoBuy, KaH. XuUM. Hayk, Kadenpa ¢GU3HMYECKOW W
KOJUTOMIHOM XMMHHM XHUMHUYECKOTO (akynbrera TOMCKOrO rocyJapCTBEHHOTO YHHUBEPCHUTETA,
JIOLIEHT.
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