MuHHCTEPCTBO HAYKH M BBICLICTO o0pa3oBaHUs Poccuiickoii denepannn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

XuMudeckuit pakyIbTeT

VYTBEPXEHO:
W.o. nexkana XuMU4eckoro (axyibTeTa
A. C. Kuszesn

Pabouast mporpaMma JuCHUILTAHBI
DU3MKO-XUMHS OBEPXHOCTH HAHOKOMIIO3UTHBIX CHCTEM
10 HAMPABJIEHUIO MOATOTOBKH

04.04.01 Xumusna

Hanpasnennocts (pouiib) TOATOTOBKU:
XuMHS COBPEeMEHHBIX MaTepHaJIOB M TeXHOJIOT Hii

dopma 00ydeHus
Ounas

Kpanudpuxanus
XHMHK-HCCJIE0BATENb

I'on npuema
2023

COI'JTACOBAHO:
PykoBoaurens OI1
A.C. KHus13eB

[Ipenacenarens YMK
JI.LH. Mumennna

Tomck — 2024



1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[enbt0 OCBOCHMSI JUCHUIUIMHEI SIBISIETCS (POPMHUPOBAHUE CIEAYIOMINX KOMITETSHIIUH:

OIIK-1 CrnocobeH BBITIOJHATH KOMIUIGKCHBIE OKCIIEPUMEHTAJBHBIE M PacdeTHO-
TEOPETUYECKHE UCCIENOBaHUS B UW30paHHOW O00JaCTM XMMHU MM CMEXKHBIX HayK C
MCIIOJIb30BAaHUEM COBPEMEHHBIX HAYUYHBIX TPHUOOPOB.

OIIK-2 CnocobOeH aHanmM3WpOBaTh, HHTEPIPETUPOBATH U 0000IIATH PpE3yJIbTaThI
SKCIIEPUMEHTAIBHBl U PAcueTHO-TEOPETHYECKHX paboT B M30paHHOM 00JacTH XUMHH WU
CMEXHBIX HayK.

[IK-1 CnocoGeH muiaHupoBaTh pabOTy M BBIOMpATh a/IeKBaTHBIE METOJbl PEIICHUS
HAYYHO-HCCIICIOBATSIbCKUX W/MIU MPOU3BOJICTBEHHBIX 3a/lad B BBIOPAHHOW 00JacTH XWMUH,
XUMHUYECKON TEXHOJIOTUU WJIM CMEXKHBIX C XMMHEH HayKax.

I1K-2 Crioco6eH K pemnieHnto npopeccnoHaIbHbIX TPOM3BOICTBEHHBIX 33/1a4.

PesynpTaTamu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHAUKATOPHI JOCTHXKEHUS
KOMIIETCHIIUN:

HMOIIK 1.1 3HaeT OCHOBHBIE TEOPETUUYECKUE IIOJOKEHUS, HSKCIEPUMEHTAIbHBIE U
pacyeTHbIe METOABI, IPUMEHSIEMbIE B BHIOPAaHHON 00JIACTH XUMUHU

NOIIK 1.2 3Haer TeopeTUUECKHE OCHOBbI MHCTPYMEHTAJIbHBIX METOJIOB MCCIEIOBAHMS
BELIECTB ISl TPaMOTHOTO IJIAHUPOBAaHUSI HAYYHOT'O UCCIIEI0OBaHUS

HNOIIK 1.3 VYmeer npuMeHsTh CYIIECTBYIOLIUME M pa3pabaThiBaTh HOBBIE METOIUKH
MOJIy4YE€HUU U XapaKTepU3alliy BEIIECTB U MaTEpUajIoB

HNOIIK 1.4 Ymeer uCHoib30BaTh COBPEMEHHOE HAyyHOE OOOpYIOBaHHE, PacueTHO-
TEOPETUYECKHE METO/Ibl U NMPOPECCUOHAIBHOE MPOrpaMMHOE OOecIieueHre AJIsl PeLeHus 3ajau
B M30paHHOM 001aCTH XUMUU UM CMEXKHBIX HAYK

NOIIK 2.1 3Haer ocHOBHbIE TpeOOBaHHA K MeToJaM OOpaOOTKM U MPEICTABIICHUS
pPE3yNIbTaTOB AKCHEPUMEHTAIBHBIX U PacueTHO-TEOPETUYECKHX paboT B u30paHHON oOnactu
XUMHH U CMEKHBIX HayK

HNOIIK 2.2 VYwmeer aHanmu3upoBaTh, HHTEPHPETUPOBATE U 0000IIATH JIaHHBIE,
IIPEJICTaBICHHbIE B JMTEPATYype M IOJYyUYEHHBIE B pe3yjibTaTe MPOBEIECHHBIX HCCIEIOBaHUI B
n30paHHOM 001aCTH XUMUU WIIH CMEXHBIX HAYK

NIIK 1.1 Ymeer pa3zpabaTeiBaTh CTPATETUIO HAYYHBIX UCCIIEI0BAaHUM, COCTABIISTH OOIINA
IUTaH U JAETAJIbHBIE IUIAHBI OTACIBHBIX CTaAuN

NIIK 1.2 Ymeer BbpIOMpaTh IKCHEPUMEHTAJIbHBIE U PACUYETHO-TEOPETUUECKHE METOIbI
pEIIeHUs TOCTABJICHHOM 3a7jau, UCIOJIb3Ysl JOCTHKEHUS! COBPEMEHHOM XMMUYECKOW HAyKH, U
UCXOs U3 UMEIOIINXCS, MAaTepHalIbHbBIX, THPOPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB

UIIK 2.2 VYmeer mnOpou3BOAUTH OLEHKY NPUMEHMMOCTH CTaHIAPTHBIX W/WIN
peIoKeHHBIX B pesynapTaTe HUP TexHonmormdeckux pemeHuid Ha NPUMEHUMOCTh C y4E€TOM
cneun(UKH N3ydyaeMbIX IPOIECCOB

2. 33}18‘11/1 OCBOCHUA NTUCHHUIIIMHBI

— OcBoenue Martepuaia JCUUTLIMHBI, BKJIFOYAIOLIETr 0 byHIaMeHTaIbHbIE
MPEACTABICHUS W aHaJIM3  COBPEMEHHOTO  OmbiTa  (COCTOSIHUSI), IO  BOMpOcaM
TEPMOJMHAMUYECKUX, CTPYKTYPHBIX U JIEKTPOHHBIX CBOMCTB MOBEPXHOCTU TBEP/BIX TEN;

— OcBoeHrEe COBPEMEHHBIX METOJIOB M TOJAXOJOB K M3YyYEHHIO (DU3UKO-XUMUYECKUX U
(GYHKIIMOHATBLHBIX CBOMCTB TOBEPXHOCTH W IMPOLIECCOB, MPOTEKAIOMIMX MpU (HOpMHPOBAHUH
MOBEPXHOCTH HAHOKOMIIO3UTHBIX MAaTEpPHAJIOB C MCIOJb30BaHWEM KOMIUIEKca (DHU3UKO-
XUMHYECKHX METOJOB HWCCIEJAOBAHUS, IPUMEHEHHE IIOJYYCHHBIX 3HAHMA TPH BBIOOpE
AKCIEPUMEHTAIBHBIX METOJIOB Ui pemenus 3aaad HAP

— Hayunthcst aHanmu3upoBaTh U CUCTEMATH3UPOBATh HWHGOpPMAIUIO TO TeMe padoT
(ucciemoBaHuii), COCTABIISTH OO (JI€TaTbHBIN) IJIaH MEPCTIEKTUBHBIX UCCIICTOBAHUM.



3. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/bHOI MPOrpaMMbl

Jucuuninuza otHocuTes K bioky 1 «/luciuminza (Mogysn)».
JlucuuiuinHa OTHOCUTCA K 4acTh oOpa3oBaTeNbHOW Iporpammsl, (GopMmupyemoin
YYaCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, Ipe/iaraeTcsi 00y4aronmmcst Ha BBIOOD.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) MPOMEKYTOUHOI ATTECTALMH MO TUCIHILINHE

IlepBb1it cemecTp, 3a4er

5. BxoaHble TpeOoBaHMs AJIsl OCBOEHUS THCUMILINHBI

[TpepexkBU3UTHI AUCHUILTNHBL: JJII YCIIEITHOTO OCBOCHHUS MOJYJISI MATMCTPAHTHI TOJKHBI
UMETh HEOOXOAMMbIE 3HAHWS, HABBIKM, YMEHUS U NpodecCHOHalIbHble KOMIETEHIIMH I10
JTUCITUTIMHAM 00s3aTeIbHOM 4YacTH 00Imenpo(ecCHOHATLHOTO IMKJIA CTPOSHHE BEIIeCTBA U
KPUCTAJIOXUMUS, MPOPECCHOHAIBHOTO IMKJIa HEOpraHWYecKas XUMHs, OpraHu4ecKas XUMHUs,
AHATUTUYECKAsT XUMHs, (Qu3ndeckas XUMHS, KOJUIOMIHAS XHUMHUS, a TaKkKe JUCIUILINH
npoecCHOHANBPHOrO IUKJIA aJCOpPOLIMOHHBIE MPOIECChl, TE€TePOreHHBIA KaTalu3, METOMbI
MPUTOTOBJICHUSI M HWCCIICIOBAHMS KaTaJIM3aTOPOB, CIICKTPOCKONMMYECKHE METOJbI aHaImn3a
yueOHoro miaaHa mno nporpamme 0akanaspuara 04.03.01 — Xumus.

[TocTpeKBU3UTHI AUCIMUILIUHBL: MMOJYICHHBIC MaruCTpaHTAMHU 3HAHUS HEOOXOIUMEI M B
HAYYHO-KCCIIeI0OBATENIbCKON padOTe MPH BBHIMOJIHEHUU MaruCTEPCKUX AUCCEPTALIMA.

6. SI3bIK peaju3anuu

Pycckuit

7. O0beM TUCHUILIHHBI

OO61as TpyA0eMKOCTh AUCHHUIUIHHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPHIX:
-nekuuu: 16 u.
-IIpaKTUYECKUE 3aHITHs: 16 4.
B TOM YHCJIC IPAKTHYECKAas MOATOTOBKA: 16 4.
O06beM caMOCTOSATENbHOM paboThI CTYIEHTA ONpeieTieH YIeOHBIM MIaHOM.

8. Conepmaﬂne AUCHUIVIMHBI, CTPYKTYPHUPOBAHHOC IO TEMaM

[IporpamMmmMoil  AMCHUIUIMHBI ~MPETYCMOTPEHBbl JIGKUMW U  MPAKTUUYECKUE 3aHSITHS,
BKJIFOYAIOLIME 3aHATHS CEMHMHApCKOro Ttuma. Ha JeKIMOHHBIX 3aHATHAX Ma€Tcsd KpaTKun
TEOPETUUECKUI MaTepHall 110 TEME paszea.

B pamMkax 3aHATHII CEMHHApCKOIO THIIA HAa OCHOBAaHMUU IIPEICTABICHHBIX CIyIIATEIIMU
JIOKJIQJIOB PAacCMaTpPUBAIOTCSI OCHOBHBIE BOIPOCHI MO TEMATUYECKOMY pas3feiy; o0CyKaaroTcs
pe3yJbTaThl NPUTOTOBJIICHHWS W MCCIENOBAHMS HAHOKOMIIO3UTHBIX MAaTEpHUAJIOB, NOAXOABI K
CUHTE3Yy MaTepHasoB C 3aJJaHHBIMA CBOWCTBAMM.

Tema 1. IloBepxHocTH pa3aena ¢as.

Onpenenenus. YcnoBus cyniectBoBanus. [loBepxHocTHOE HaTskeHHEe. OCOOEHHOCTH CTPOCHUS
MOBEPXHOCTEN JKUJIKOCTEH M TBEPABIX Teld. Mexanusm oOpa3zoBaHus moBepxHOCTH. Kpomka u ee
CTpoeHue. SIBieHus penakcauu M peKOHCTpyKiuu. OOmas XapaKTepUCTHKA IPOLECCOB,
MIPOTEKAIIMX Ha oBepxHocTH. [lorck n moadop muTepaTyphl O TEMAaTUKE pa3jiera, U3yuyeHue
COBPEMEHHBIX METOJIOB U MOJX0/I0B B 00JIACTH OLIEHKH OBEPXHOCTHON SHEPTUH TBEPJIBIX TEJ.
Tema 2. Kpucraniudeckoe cTpoeHHe TBEPAbIX TeJI.

Kpucrannorpaduueckas opuenranus rpaneil. Magekcel Mumnepa. Knaccudukarus nedektos.
Toueunsie aedexTel. TepmMonuHaAMUKa pPaBHOBECHOTO KpHUCTAJlIa C TOYEYHBIMHU Je(deKTaMu.
Hctounuku oOpa3oBaHus To4YeuHBIX NedekToB. [Ipumecn. MexaHU3MBI MUTPALUHA TOYEUHBIX
neheKToB.



Jlunetinbie nedextsl (aucnokanuu). Tumbl aucimokanuid. [loHsTHE sKCTparmiockoctH. BekTop
Broprepca u ero cpoiicTBa. B3aumMoneiictBue TOYEUHBIX U JMHEHHBIX OePEeKTOB. ATMOC(EpHI
Korrpena. JIBwkenue muciokamuil. MexaHu3Mbl 00pa3oBaHUs JUCIOKanui. JIBymepHBbIC
nedexTsl. [loHsTHE TpaHuUIl 3epeH U Cy03epeH.
[Touck u mogbop nuTEepaTrypbl MO TEMaTUKE pasliena, M3yuYeHHE COBPEMEHHBIX METOIOB U
MOJX0/I0B B 00J1aCTH OTpeiesieHus 1e()eKTHOCTH CTPOSHHSI TBEP/IBIX TEI.
Tema 3. TepMoauHAMHUKA MOBEPXHOCTH TBEPABIX TeJl.
[ToBepxHOCTHOE HATSDKEHHE M MOBEPXHOCTHOE HampspkeHue. PaBHOBecHas ¢opma KpucTasia.
Teopema Bynbda. CriocoObl TeOpeTUUeCKON OIIEHKH MOBEPXHOCTHOM 3Hepruu. [loBepxHocTHas
SHEPrusl KPUCTANIOB MHEPTHBIX Ia30B, HOHHBIX KPUCTAJJIOB U MeTauI0B. DakTopsl, BIKAIOIINE
Ha BEJIMYMHY NOBEPXHOCTHOM PHEPruu. DKCIEPUMEHTAIbHBIE METO/IbI OLICHKH ITOBEPXHOCTHOM
SHEPrUM TBEPIBIX TEI.
Tema 4. IIpoueccbl HA MOBEPXHOCTH TBEPABIX TeJl
AncopOuus Ha TpaHMLIE pa3zena ra3-TBepaoe Teno. Teopus xemocopobunn Heronca-AHnepceHa.
BzaumopeiictBue anacop6ar-afcopOEHT NpU XEMOCOPOLMH: PEKOHCTPYKIUS, BHEIPEHHE,
cerperaims. [lpaBunma Camopmxkas. CnocoObl  onmpefeneHHuss —SJeMEHTapHOW  siueiiKu
MOBEPXHOCTHBIX CTPYKTYp. [loBepxHoctHas nuddysus. Kaptel aacopOLUMOHHOTO MOTEHIIMAA
MOBEPXHOCTH Ha MPUMEpe MOHOKpHUCcTa/UTa Xe. MexaHn3Mbl oBepXHOCTHOU auddy3un.
[Touck u mogbop nMUTEpaTypbl MO TEMaTUKE pasliena, M3y4YeHHE COBPEMEHHBIX METOIOB U
MOJIX0/I0B B 00JIACTH MEXaHU3MOB (DOPMUPOBAHUS TOBEPXHOCTHBIX CIIOEB.
Tema 5. JnuTaKkcusi 1 NOBEPXHOCTHAA cerperaums.
[ToBepxHocTHas cerperanus. Teopuss AGpaxama-bpania. DKClIepUMEHTAIBHOE UCCIIEOBAHNE
cerperauuu. JnuTakcua. Knaccudukanus TpOIECCOB SIMUTAKCHAIBHOIO POCTA: MEXaHU3M
®donbmepa-Bebepa, mexanusm @panka-Ban nep Mepse, mexanusm Crpancku-Kpacranosa.
[TonsiTue nceBgoMopdusma.
Tema 6. D1eKTPOHHASA CTPYKTYPA MOBEPXHOCTH TBEPAbIX TeJl.
OneMeHThl 30HHOU Teopud. [loBepxHocTHbie ypoBHU Tamma u Lllokiu. Pacnpenenenue ®epmu-
Hupaka. Yposenb @epmu, Kak 3J€KTPOXUMHUECKUN TOTEHIIUAT (TEPMOIMHAMUYECKUMN MOIXO0M).
Bnusinue mpoueccoB aacopOuuu, cerperanuu npumecei, Ouorpaduyeckux AeQexToB Ha
AIIEKTPOHHYIO CTPYKTYPY IOBEPXHOCTH TBEPJBIX TEI.

ITouck 1 nmoxbop IuTEpaTyphl O TEMATHUKE pa3ziesia, U3ydeHne COBPEMEHHBIX METO/I0B U
MOJIXOJI0B B 00s1acTu (POPMUPOBAHUS 3a/JaHHON ANEKTPOHHON CTPYKTYpPbI IOBEPXHOCTH.

9. Tekymuii KOHTPOJIb MO0 JUCHHUIINHE

Jlj1g TeKyI1ero KOHTPOJIs pabOThl Ha MPAKTUUECKUX 3aHATHUSAX MIPETYCMOTPEH OIIPOC B
paMKax IIPEeACTaBICHHOIO MHAWBUAYAIBHOIO 3a1aHHUs.

Texkymuil KOHTPOJb IO AWCHUIUIMHE MPOBOAUTCS IIyTEM KOHTPOJS IOCEIAEMOCTH,
JIENIOBBIX UTP MO TeMaM, BBIMOJIHEHHs WHIUBUAYAIbHBIX 3alaHuil u (ukcupyercs B (opme
KOHTPOJIBHOM TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

10. Iopsi0k NpoBeeHUs] U KPUTEPUH OLleHUBAHUSI IPOMEKYTOYHON aTTeCTALINU

N3yueHne IuCHUIIIMHBL 3aBepIIaeTCs 3a4€TOM, JOMYCKOM K KOTOPOMY SBIISIETCS
YCIEIIHOE BBIOJHEHUE TEKYLIETO KOHTPOJISA. 3a4€T CTAaBUTCS IO Pe3yJibTaTaM YCTHOW 3allUThI
JOKJIaJia M0 TeMe BBIOPAHHOIO CTYJEHTOM HHJAWBUIYabHOTO 3aJaHusi, 0(pOpPMIIEHHOTO B BHJIE
IIPE3EHTALMY U aHAJTUTUYECKOM 3allUCKU HA UTOTOBOM CEMHUHApE.

[IpuMepHBII TNEepedYeHb WHAWMBHIYAIbHBIX  3aJaHHM, IPOBEPSIOIIMX  OCBOCHHUE
kommerennuit MOIIK-1.1., MOIIK-1.2., UOIIK1.3, UOIIK-1.4, MOIIK-2.1., UOIIK-2.2., UITIK-
1.1., UTIK-1.2., UTIK-1.3.

1. AncopOuust BOJbI HA METAIUTMYECKUX TOBEPXHOCTSX.

2. BimsiHue CTpyKTYphl rpaHeld MoHOkpuctayuia 1102 Ha pasjeieHue 3apsioB Mpu
00yueHun.



3. CTpoeHrHe ¥ CBOHCTBa IMOBEPXHOCTH HAHOKOMITO3UTHBIX MaTEpHaiOB Ha OCHOBE
rpageHna.

4. IlpuMeHeHue MeTOJla TYHHEJIBbHOM 3JIEKTPOHHOM MuKpockonuu (STM) mist ananmsa
CTPYKTYPBI IIOBEPXHOCTHU.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHHe

a) DIEKTPOHHBIA YUEOHBIN KypC MO JUCIUTUIMHE B JICKTPOHHOM YHHUBEPCHUTETE
«Moodle» — https://moodle.tsu.ru/course/view.php?id=22075

0) O1leHOYHBIC MaTepHaJIbl TEKYIIEro KOHTPOJIS W TMPOMEXKYTOYHOM aTTECTAIluu 10
ITUCILIUILIINHE.

B) IInan CCMHHAPCKUX / MPAKTUYICCKUX 3aHATHH I10 JUCHUITIINHE.

r) Meroauueckue yka3aHusi 1O OpPraHHM3allMd CaMOCTOSITEIbHOW pabOThl CTYJIEHTOB C
MMpUMCPaMU BBIITOJIHCHHBIX WHAUWBUAYAJIbHBIX 3a,I[aHPII>'I I10 KypCy.

12. Ilepeyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JTUTepaTypa:

— C.-J. Pan, M.-C. Tsai, W.-N. Su, J. Rick, N.G. Akalework, A.K. Agegnehu, S.-Y. Cheng,
B.-J. Hwang, Tuning/exploiting Strong Metal-Support Interaction (SMSI) in
Heterogeneous  Catalysis, J. Taiwan Inst. Chem. 2017, V.74 154-
186.https://doi.org/10.1016/j.jtice.2017.02.012

— Yopkernopd U., Haiimantcenpaiit X. CoBpeMeHHBIN KaTaau3 U XUMHYECKass KHHETHUKA.
Honronpyansiii : U3natensckuii lom «MaTemnex, 2013

— Pongynrun B. W. ®usukoxumus nosepxHoctu. [onrompynusiit: M3narensckuii Jlom
«Huremnexkr», 2011
[TaxomoB H. A. HayuHble OCHOBBI IPUTOTOBJIEHUS KaTAJIU3aTOPOB: BBEACHUE B TEOPUIO U

npaktuky. HoBocubupck : M3a-s0 CO PAH, 2011

0) JIOTIOTHUTENbHAS JINTEpaTypa:

— Ponynep 3. Pasmepusbie 3pexTsl B HaHOMaTepuasiax / mep. ¢ anri. A. B. XadosHa; mox
pen. P.A. Aunpuesckoro, Mocksa: TexHocgepa, 2010

— Synthesis of Solid Catalysts. Ed. K.P. de Jong, Wiley-VCH Verlag GMBH & Co. KGaA,
2009

— Qiang Fu, Thomas Wagner, Interaction of nanostructured metal overlayers with oxide
surfaces, Surface Science Reports 62 (2007) 431-498.

— Oypa K., JIudpmmn B.I'., Capanun A.A., 3oroB A.B., Karasma, M. Beenenue B pusuky
nosepxHoctu M.: Hayka, 2006.

— Ilparron M. Baenenue B ¢usuky mnoepxHoctu. Ikesck: HUILl «Perynspuas u
XaoTU4uecKas guHaMukay, 2000

— Kapnayxos A.Il. Ancopbums. Tekcrypa IUCHEPCHBIX U IOPUCTBIX MAaTEpUasIOB.
HoBocubupck: Hayka, 1999
Kosrynenko I1.B. ®usnueckas xumus tBepaoro tena. Kpucramiel ¢ nedexramu. M.:

Bricmas mxoina, 1993

B) pecypchl cetn IHTEpHET:

— ScienceDirect [Electronic resource] / Elsevier B.V. — Electronic data. — Amsterdam,

Netherlands, 2016. — URL.: http://www:.sciencedirect.com/

— Scopus [Electronic resource] / Elsevier B.V. — Electronic data. — Elsevier, 2016. —

URL: https://www.scopus.com/

Hayunas omexktponnas OuOmmoreka eLIBRARY.RU [OnektponHbiii pecypc]. —
OnektpoH. gaH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp



http://www.sciencedirect.com/
http://www.sciencedirect.com/
http://elibrary.ru/defaultx.asp

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) TUIICH3MOHHOE ¥ CBOOOTHO PacTIpOCTPaHsIEMOE MPOTrpaMMHOE O0ecTIieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKiIroYaeT MpHIOKCHHS:
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);

— myOIMYHO JOCTyIHBIE 00saunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

0) nH(hOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OnbIMoTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecrieyeHue

Aynuropun aJid IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun I IPOBEACHUS 3aHATUM CEMHHAPCKOrO THUIA, HWHAUBUIAYAIBHBIX U
IPYIIIOBBIX KOHCYJIBTALUMM, TEKYIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALlUN.

[TomenieHust U1 CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOH U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HH(pOPMAlMOHHO-00pa30BaTEIbHYIO CpPEeLy U K
MH(OPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAM.

15. Uudopmanusi o pazpadboTunkax

Bonsakuna Onera BnagumupoBHa, 1-p. XUM. Hayk, podeccop, kadenpa pusndeckoi u
KOJUTOMIHOM XuMuu HalMoHanbHOTO MCCIEA0BATEIbCKOTO TOMCKOTO TOCyJapCTBEHHOTO
YHUBEPCUTETA, 3aBEAYIOLIUN Kadeapoil.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

