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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[enbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHUE CIEAYIOMINX KOMIETEHIIUI:

OIIK-2 Cnoco0GeH aHamuM3WpOBaTh, HMHTEPIPETUPOBATH M 0000IIATh PE3yJbTaThI
HKCIEPUMEHTAIBHBIX U PACYETHO-TEOPETHYECKUX paboT B M30paHHON 00JacCTH XMMHUHU WU
CMEXHBIX HayK.

I1K-1 Cnioco6en mnaHupoBath paboTy ¥ BBIOMPATh a/IeKBaTHBIC METOBI PELICHUS] HAyYHO-
HCCJIEIOBATEIBCKUX U/WUITH IPOU3BOICTBEHHBIX 3a/1a4 B BBIOPAaHHON 00JIaCTH XUMHH, XUMUYECKON
TEXHOJIOTMH UJIM CMEKHBIX C XUMHUEH HayKax.

Pesynbraramu oCBOEHUS NUCHUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

HNOIIK 2.1 IIpoBOOWUT  KpUTHYECKHH  aHAM3  pPE3YyJbTaTOB  COOCTBEHHBIX
AKCIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUECKUX PA0OT, KOPPEKTHO UHTEPIPETUPYET UX

HOIIK 2.2 ®opmynupyeT 3aKJIF0UEHUS U BBIBOJIBI 110 PE3yJIbTaTaM aHAJIN3a JIUTEPATYPHBIX
JTAHHBIX, COOCTBEHHBIX IKCIEPUMEHTANBHBIX U PAaCYETHO-TEOPETUYECKUX PadOT B M30paHHOM
00JacTH XMMHUH UJTU CMEKHBIX HayK

HUIIK 1.1 Pa3pabaTbiBaeT cTpaTeruio HayYHbIX UCCIEAOBAHM, COCTABIACT OOIIMH IJIaH U
JleTalbHbIE IJIAHBI OTAEIbHBIX CTAANI

HUIIK 1.2 BeiOupaeT SKCrepuMEHTaIbHBIE U PACUETHO-TEOPETUICCKHAE METOJIBI PEIICHUS
MOCTaBJICHHOM 3a/1auu, UCIOJb3Ys JOCTUKEHUS COBPEMEHHON XMMUYECKON HAYKH, U UCXOIS U3
UMEIOLINXCS, MaTepUaIbHbIX, HH()OPMALIMOHHBIX U BPEMEHHBIX PECYPCOB

2. 3aga4uy oCBOCHHS JUCHHUILIHHDI

— OcBoeHUe MaTepraia JUCIUILIMHBI, BKIFOYAIONIET0 (pyHIaMEHTATbHBIC TPEICTABICHUS
U aHaJIU3 COBPEMEHHOTO OTbITa (COCTOSIHHMS), IO BOIIPOCAM TEPMOJMHAMUYECKHUX, CTPYKTYPHBIX
Y DJIEKTPOHHBIX CBOMCTB MIOBEPXHOCTH TBEPABIX TEIT,

— OcBoeHUE COBPEMEHHBIX METOJOB U IMOAXOJ0B K M3YyYEHHUIO (PU3UKO-XUMHUYECKUX U
(YHKIIMOHATIBHBIX CBOKMCTB TIOBEPXHOCTH W IPOIIECCOB, MPOTECKAIONIMX MPH (HOpMHPOBAHUH
MOBEPXHOCTH HAHOKOMIIO3MTHBIX MAaTE€PHaJIOB C KCIOJIb30BAaHHEM KOMIUIEKCa (PH3UKO-
XUMHUYECKHX METOJIOB WCCICAOBAHUS, IPUMEHEHHE IIOTYYCHHBIX 3HAHWK TMpu BhIOOpE
HKCIIEPUMEHTAIBLHBIX METOAOB IS pemienus 3anad HUP;

— Hayuuthcsi aHAmM3MpPOBATh W CHUCTEMATH3UPOBATH HWHQPOPMAIUIO IO TeMe padoT
(uccnenoBaHuit), COCTaBIATh OO (E€TaNbHBIN) TUIaH MEPCIIEKTUBHBIX HCCIIEIOBAHUM.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuumnnuza otHocutes K broky 1 «/luctumnnuaet (MoLynn ).
JlucuunianHa OTHOCHTCS K 4YacTH oO0pa3oBaTelbHON MporpamMmbl, (GOpMHpPYEMOit
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUM, SIBTISIETCS 00s13aTENBHOMN TSl U3yUEHUS.

4. Cemectp(bl) ocBOeHMS M (popMa(bl) MPOMEKYTOYHOM aTTeCTALMH MO IMCHMILJIMHE

IIepBbIil cemecTp, 3a4eT

5. BxoaHblie Tpeﬁonamm AJIA OCBOCHUSA JUCHUIIJIUHBI

[IpepexkBU3UTHI AUCHUILTHHBL: IJI YCIIEUTHOTO OCBOCHHUS MOJYJISI MAarMCTPAHTHI TOJKHBI
NMCTHb HeO6XOJII/IMI)Ie 3HaHWA, HABBIKUW, YMCHHA U HpO(i)eCCI/IOHaJ'II)HBIe KOMIICTCHIIUU 110
TUCITUIIIMHAM 00s3aTeTbHOM 4YacTH 00Ienpo(ecCHOHANBFHOTO IMKJIA CTPOSHHE BEIIeCTBA U
KPpUCTAJIJIIOXUMMUS, HpO(l)eCCI/IOHaJ'IBHOFO OUKJIa HCOPraHWYECKass XUMHs, OpraHNM4YCCKass XUMUA,
aQHAIUTHUYECKass XUMHs, (Qu3ndeckas XUMHS, KOJUIOMIHAS XUMHUS, a TaKXKe JUCIUILINH
po(heCCHOHATLHOTO IUKJIA aJCOPOIIMOHHBIC IPOIECCHl, TEeTEPOTeHHBIA KaTallu3, METOMIbI
MPUTOTOBIICHUSI M HCCIEIOBAaHHUS KaTallM3aTOPOB, CIEKTPOCKOMUYECKHE METOJbI aHaIHn3a
y4yeOHoro maHa mo nporpamme 6akanaBpuara 04.03.01 — Xumwus.



ITocTpeKBU3UTHI TUCLMITIMHBL: ITOJyYE€HHbIE MArMCTPAHTAMH 3HAHUSA HEOOXOJUMBI UM B
HAYYHO-MCCIIEJOBATEIbCKON paboTe MPU BHITOJIHEHUH MaruCTePCKUX JUCCEPTAIHA.

6. SI3bIk peaau3anuu

Pycckuin

7. O0beM TUCHHUILINHDI

OO01mmast TpyA0eMKOCTh TUCIUIUTHHBI COCTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
-nmekuuu: 16 4.
-IpaKTUYECKHUE 3aHATUS: 16 u.
B TOM YHCJIC IPAKTUYECKask MOArOTOBKa: 16 .
O0BeM caMOoCTOATENBHOI paboTHI CTyIEHTa ONPEIEICH YUYeOHBIM TIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

[TporpaMMoiil AMCHUIIIIMHBI TPELYCMOTPEHBI JIEKIUU U IPAKTUUECKUE 3aHATHSL, BKIIOYAIOIINE
3aHATUSL CEMHUHApCKOro Tumna. Ha JeKUMOHHBIX 3aHATUAX NAa€TCA KpPaTKUM TEOpPETUUYECKUU
MaTepuali 1o TeMe paszena.

B pamkax 3aHATHII CEMMHApCKOT0 TUIIA HA OCHOBAHUU MPECTAaBICHHBIX CIIYIIATEISIMU JI0KJIaI0B
paccMaTpuBarOTCS OCHOBHBIE BOIIPOCHI 110 TEMATUYECKOMY Pa3zeily; 00CYykKAal0Tcs Pe3yJbTaThl
MPUTOTOBJICHUS M HUCCIEAOBAHUS HAHOKOMIIO3UTHBIX MAaTE€pUajoB, MOAXOAbl K CHHTE3Y
MAaTEepHUAJIOB C 3aJJaHHBIMU CBOWCTBAMHU.

Tema 1. IloBepxHocTH pa3aena ¢as.

Onpenenenusi. YcnoBus cymectBoBanusi. [loBepxHoctHoe HaTspkeHHEe. OCOOEHHOCTH CTPOCHUS
MOBEPXHOCTEH KUAKOCTEH U TBEpAbIX Tel. MexaHus3m oOpa3oBaHus oBepXxHOCTH. Kpomka u ee
cTpoeHHe. SIBieHMsI penakcalMu M peKOHCTpyKuuu. OOmas XapakTepucTHKa IMpPOLECCOB,
MPOTEKAIONIMX Ha moBepxHocTHU. [louck n moadop nuTepaTyphl O TEMAaTUKE pa3jiesa, H3yueHue
COBPEMEHHBIX METOJIOB U MTOJIXO0JI0B B 00JIACTU OLIEHKH ITOBEPXHOCTHOMN 3HEPIUU TBEPJIbIX TEII.
Tema 2. Kpucrajuinyeckoe cTpoeHne TBEpPAbIX TeJl.

Kpucramnorpadudeckas opuenrtanus rpaneil. Manexcer Mumnepa. Knaccudukanus nedexTos.
Toveunsle aedextsl. TepMoaMHAMUKAa PaBHOBECHOTO KPHUCTAUIA C TOYEUHBIMU Je(EeKTaMH.
Hctounuku obpa3oBaHus To4YeuHbIX JedekToB. [Ipumecn. MexaHu3Mbl MUTpallKd TOYEYHBIX
nedeKToB.

Jluneitnsle nedextsl (auciokanuu). Tunel aucinokanuil. Ilonarue skcrpamnockoctu. Bekrop
Broprepca u ero cpoiictBa. BzaumopeiictBue ToueUHbIX M JIMHEHHBIX AedekToB. ATMochepb
Korrpena. JIBmkenue paucinoxkanuil. MexaHusmbl oOpa3oBaHMsl JIUCIOKAaUMW. J[BymMepHbIe
nedextsl. [ToHsTHE TpaHuUL 3epeH U cy03epeH.

[Touck u moadop nuTEpaTypbl MO TEMaTUKE pasjieia, M3y4eHHE COBPEMEHHBIX METOJ0B U
MOJX0/10B B 00J1aCTH OMpeiesieHus 1e(heKTHOCTH CTPOSHHSI TBEP/IBIX TE.

Tema 3. TepMoanHAMHKA NOBEPXHOCTH TBEPAbIX TeJl.

[ToBepxHOCTHOE HATSDKEHHE M MOBEPXHOCTHOE HampspkeHue. PaBHOBecHas ¢opma KpucTaiia.
Teopema Bynbda. CriocoOb1 TeopeTHuuecKkoi OIEHKH MOBEPXHOCTHOM 2Hepruu. [loBepxHoCTHAs
DHEPrusl KPUCTANIOB MHEPTHBIX Ia30B, HOHHBIX KPUCTAJJIOB U METAUIOB. DakTOpHI, BIKAIOIINE
Ha BEJIMYMHY MOBEPXHOCTHOW SHEPrUu. DKCIEPUMEHTAIbHbIE METOJIbl OLEHKHU IMOBEPXHOCTHOMN
SHEPrUM TBEPABIX TEI.

Tema 4. IIpoueccbl Ha MOBEPXHOCTH TBEPABIX TeJl

AncopOuust Ha TpaHMIe pa3zera ra3-TBepaoe Teno. Teopus xemocopobunn HeloHca-AHnepceHa.
B3aumogeiictBue anacopOaT-aJcopOCHT mMpuU  XEMOCOPOIMHU: PEKOHCTPYKIIUS, BHEIPEHHE,
cerperaivs. [IpaBunma  Camopmxkas. CrnocoObl  ompefeneHHs dJIeMEHTapHOW  siueiiku
MOBEPXHOCTHBIX CTPYKTyp. [loBepxHocTHast auddysus. Kaptel agcopOLUHMOHHOIO MOTEHIIMANA
MOBEPXHOCTH Ha MPUMEpe MOHOKpHUCTa/1a Xe. MexaHn3Mbl OBEpXHOCTHOU Aupdy3un.



[Touck u moadop nuTEpaTypsl MO TEMaTUKE pasjeia, M3y4YeHHE COBPEMEHHBIX METOJOB M
MOJX0/I0B B 00JIACTH MEXaHU3MOB (DOPMUPOBAHUS TOBEPXHOCTHBIX CIIOEB.

Tema 5. JnuTaKcusi U MOBEPXHOCTHAS cerperamus.

[ToBepxHocTHas cerperanus. Teopuss Abpaxama-bpanana. DkcnepuMeHTaIbHOE UCCIEIOBaHHE
cerperauuu. Onurtakcusd. Kinaccudukanus TpoLEcCOB SMUTAKCHAIBHOIO POCTA: MEXaHHU3M
®donbmepa-Bebepa, mexanusm @panka-Ban nep Mepse, mexanusm Crpancku-Kpacranosa.
[Tonsitue nceBnomMopdusma.

Tema 6. D1eKTPOHHASA CTPYKTYPA MOBEPXHOCTH TBEPAbIX TeJl.

OnemenThl 30HHOUN Teopuu. [loBepxHoctHbie ypoBHU Tamma u lloknu. Pacnpenenenne @epmu-
Hupaka. Ypoenb depmu, Kak 3J€KTPOXUMHUECKUN TOTEHIIUAN (TEPMOJIMHAMUYECKUMN OIXO0N).
Bnusinue mpoueccoB azacopOuuu, cerperauuu npuMeced, Ouorpaduyeckux AeQexToB Ha
AJIEKTPOHHYIO CTPYKTYPY IIOBEPXHOCTH TBEP/BIX TEI.

[Touck u mogbop nuTEepaTrypbl MO TEMaTHUKE pasliena, M3yuYeHHE COBPEMEHHBIX METOIO0B U
MOJX0/10B B 0051aCTH ()OPMHUPOBAHHUS 3aJAHHOM AIEKTPOHHON CTPYKTYPBI TOBEPXHOCTH.

9. Tekymunii KOHTPOJIb IO AUCHUIJIMHE

JIJis TeKyIIero KOHTPOJIS padOThl Ha MPAKTHYECKHUX 3aHATHUSAX MIPEIYCMOTPEH OIPOC B
paMKax IpeACTaBICHHOI0 UHANBUAYAIIbHOTO 3a1aHUs.

Tekymnii KOHTpPOJb MO JUCHUIUIMHE MPOBOJIUTCS IIyTEM KOHTPOJISI IMOCEIIAEMOCTH,
JIEJIOBBIX UTP MO TeMaM, BBIMOJIHEHHsS WHIUBUAYAIbHBIX 3alaHuil u (uxcupyercs B (opme
KOHTPOJIBHOM TOYKHM HE MEHEE OJJHOTO pas3a B CEMECTP.

10. lMopsaiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHOM aTTecTannu

N3yueHne IuCHUIIIMHBL 3aBEpIIACTCS 3a4€TOM, JOIYCKOM K KOTOPOMY SBIISIETCS
YCIEIIHOE BBIIIOJHEHUE TEKYLIETO KOHTPOJIA. 3a4eT CTAaBUTCS IO Pe3yJbTaTaM YCTHOM 3aliUThl
JIOKJIA/Ia 10 TeMe BBHIOPAHHOTO CTYAEHTOM WHAMBHIYAJIBHOTO 3aJaHus, O(pOPMIICHHOTO B BUJC
IIPE3EHTALMY U aHAJTIUTUYCCKOH 3alIMCKU HA UTOTOBOM CEMUHApeE.

[IpuMepHBIi  nEepedYeHb  WHAUMBHUIYAIBbHBIX  3aJaHUM, IPOBEPSIOIIMX  OCBOCHHUE
komnerennuit MOIIK-2.1., UOIIK-2.2., UTIK-1.1., UT1K-1.2.

1. AncopOrus BOJbI HA METAJUTMYECKUX TTOBEPXHOCTSIX.

2. Bnusinne cTpykTyphl rpaneii MoHokpuctamwia T1i02 Ha paszeneHue 3apsiaoB IMpH
00JTydeHHH.

3. CtpoeHne M CBOWCTBA IOBEPXHOCTH HAHOKOMIIO3UTHBIX MAaTepHaliOB Ha OCHOBE
rpadena.

4. IlpumeHeHHe MeTOJa TYHHENIBHOM 3JEKTPOHHOM MHKpockonuu (STM) juis anammsa
CTPYKTYPBI IOBEPXHOCTH.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEeKTPOHHBIN Y4eOHBIN KypC MO AUCIUILTUHE B 3JIEKTPOHHOM YHUBEPCUTETE
«Moodle»https://moodle.tsu.ru/course/view.php?1d=22075

0) OrieHOUHBIE MaTepHallbl TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOW aTTECTallMH I10
JUCITUITIINHE.

B) [Inan ceMuHapCKuX / MPaKTUUECKUX 3aHATHH 1O JUCUIUTUIHHE.

r) MeToudecke yKa3aHus 10 OPTaHU3aIMA CaMOCTOSTEIIBHON paOOThI CTYICHTOB C
MpUMEpaMU BBITTOJIHEHHBIX WHANBHUIYAIbHBIX 33JJaHUH 110 KypCy.

12. Mlepeuens y4ueOHOii TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHasI JIUTEpaTypa:
— 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

— Yopkennopd U., HaiimantcBenpaiit X. CoBpeMEHHBII KaTaau3 U XUMHYECKash KHHETHUKA.
Honronpyansiii : U3natensckuii JJom «ntemnext», 2013

— Ponynmrun B. U. ®usukoxumus nosepxHoctu. Jlonronpynusiii: M3narensckuin [lom
«HuaTennekr», 2011

— ITaxomoB H. A. HayuHble OCHOBBI IPUTOTOBJIEHUS KATAJIM3aTOPOB: BBEICHUE B TEOPHUIO U
npaktuky. HoBocubupck : U3n-so CO PAH, 2011

0) IOTIOHUTENbHAS JINTEpaTypa:

— Ponynep 3. Pasmepusbie 3pdexTsl B HaHOMaTepuanax / mep. ¢ anri. A. B. XadosHa; mox
pen. P.A. Aunpuesckoro, Mocksa: Texnochepa, 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., JIupumn B.I'., Capanun A.A., 3otoB A.B., Karasma, M. Beenenue B ¢pusuky
noBepxHoctu M.: Hayka, 2006.

— Ilparron M. Bgenenue B ¢usuky mnoBepxHoctu. Ibkeck: HUIl «Perynspuas u
XaoTU4YecKas guHaMukay, 2000

— KapnayxoB A.Il. AncopOmus. TekcTypa HIMCHEPCHBIX W TOPHCTBIX MAaTEpHasoB.
HoBocubupck: Hayka, 1999

— Kosrynenko I1.B. ®usnueckas xumus TBepaoro Tena. Kpucramisl ¢ gedexramu. M.:
Bricmas mkona, 1993

B) pecypchbl cetu HTEepHeT:
1. ScienceDirect [Electronic resource] / Elsevier B.V. — Electronic data. — Amsterdam,
Netherlands, 2016. — URL: http://www.sciencedirect.com/
2. Scopus [Electronic resource] / Elsevier B.V. — Electronic data. — Elsevier, 2016. — URL.:
https://www.scopus.com/
3. Hayunas onextponHas Oubnuoteka eLIBRARY.RU [Dnekrponnsiit pecypc]. —
DnexTpoH. aaH. — M., 2000- . — URL.: http://elibrary.ru/defaultx.asp

13. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3MOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nmporpamm. Brirouaet 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);

— myOnmuyHO nocTynHbIe o0naynbie TexHomoruu (Google Docs, Slnaexkc auck u T.11.).

0) UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN Karajuor Hayynoii 6ubnoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/
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14. MaTepuajibHO-TeXHHYECKOEe 00ecneuyeHue

Ayautopuu Juisl IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aynuropun JUis TIPOBENEHUS 3aHATHM CEMUHApCKOro THIIA, WHAWBUIYAJIBHBIX U
IPYIIIOBBIX KOHCYJIBTAlUN, TEKYLErO0 KOHTPOJIA U IIPOMEKYTOYHON aTTECTALUH.

ITomemieHus Uil cCaMOCTOSITENIbHONW pabOThI, OCHAILEHHbIE KOMIBIOTEPHONW TEXHUKOH U
JOCTYTIOM K ceTd VHTepHeT, B 3JIEKTPOHHYI0 HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

Boasukuna Onsra BnagumupoBHa, A-p. XUM. HayK, npodeccop, kadenpa pusndeckoit u
KOJUIOUIHOM Xxumuu HanmoHanbHOro MCClI€0BaTENbCKOr0 TOMCKOTO TrocyJapCTBEHHOTO
YHUBEPCUTETA, 3aBEAYIOIMNNA KadeIpoid.



