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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

kaHja.xuM.Hayk, [louent, E.O. I'onyGesa

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenr mpenojaBaHus  JUCHUIUIMHBI — (OPMHUpOBaHHWE Y  CTYACHTOB
IIPE/ICTABIIEHUS. O CTPOCHHUU TBEPABIX TEJ, XMMHYECKOW CBSI3M B TBEPABIX TENaAX,
B3aMMOCBSI3M UX (PU3NYECKUX M XUMUYECKHUX CBOWCTB, (Da3oBble MPEBPAICHUSIX B
TBEPJIbIX TeJax.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

3amaun U3y4eHUS JVCIIATUTHHBI — MOJTyYeHHE CTYICHTaMH
byHIaMEHTATBHBIX ~ 3HAaHUH O  (a3OBBIX  PABHOBECHSIX M CTPYKTYPHBIX
NPEBpAIlEHUSIX B TBEPABIX TeJax;* MPEJICTAaBICHHE O CBSI3M CBOWMCTB TBEPAOTO Tela
C €ro CTpOCHHMEM; °* YyMEeHHe paboTarb C Y4eOHOW, Hay4YHOM M CIPABOYHOM
JUTEpaTypod MO  XUMHH. HayduTh  WCHONB30BaTh  IONYYCHHBIE  3HAHUS
TEOPETUYECKUX OCHOB (YHAAMEHTAIbHBIX PA3AEIOB XUMHH TPH  PELICHUU
npo(eCCUOHATBHBIX 33]a4, HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
IUCUUIUIMH B TPOQECCHOHATBHOW  JIEATENbHOCTH,  BIANETh  CHUCTEMOU
byHIaMEeHTaTHHBIX XUMHYECKUX MIOHATHUH, IPUMEHSTh OCHOBHBIE
€CTECTBEHHOHAYYHbIE 3aKOHBI U 3aKOHOMEPHOCTh Pa3BUTHSI XUMHUYECKOW HAyKH TPH
aHaM3e TMOJyYEHHBIX Pe3yJlbTaroB, TMOIy4YaTh W 00padarbiBaTh  PE3yJbTaThl
HAyYHBIX YKCTICPUMEHTOB C TIOMOIIHI0 COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMILJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHHS
o0pa3oBaTeJIbHOI MPOrpamMMbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIE pe3ynbTaTbl 06y4YeHWst No AUCUMINuHE
OOCTWKEHUS| KOMMETEeHL N

IIK-2: CriocoGeH nNpoBOAUTH NATEHTHO-UH(POPMAIIMOHHBIE UCCJIEOBAHUA B
BbIOPAHHOI 00J1ACTH XUMHUM Y / WJIM CMEKHBIX HAYK

[1K-2: CnocobeH npoBOIUTh 3HaTh OCHOBBI pa0OTHI ¢ HHPOPMAIIMOHHBIMH Oa3amMu
HaTeHTHO-WH(POPMaINOHHBIE TaHHBIX, UX BO3MOKHOCTH U OCOOEHHOCTH
UCCIICIOBaHUS B BHIOpaHHOU yMeTb paboTarh ¢ HH(POPMAMOHHBIMH 0a3aMU JaHHBIX,
o0JIacTh XMMUH U / WiIn HCXOJISI U3 MX BO3MOYKHOCTEH M OCOOCHHOCTEH. YMETh
CMEXHBIX HayK HaXOJUTh HHPOPMALHIO 110 3aAaHHIO CIICIIHATNCTOB,

OCYIIECTBIIAIOMINX HAyYHO-HUCCIIEI0BATEIbCKHIE PaOOTHI
BJIaJ€Th HABBIKAMH PabOThI C UH()OPMALMOHHBIMU
0a3zaMu JIaHHBIX, HCXOJISl U3 UX BO3MOXKHOCTEH 1
0COOEHHOCTEH. BIaIeTh YMEHHEM HaXOAUTh
WH(POPMAITHIIO 110 33aHHIO CIICITHATHICTOB,
OCYILECTBIISIOUIMX HAYYHO-HCCIIEI0BATEIBCKUE PAaOOTHI

YK-1: Cnioco0eH ocymiecTBJIAThL KPUTHYCCKUI AaHAJIN3 NPOOJIEMHBIX CUTYAllHi HA
OCHOBE CHCTEMHOI0 MOAX0/1a, BLIPA0aTHIBATh CTPATETHIO 1eiCTBHIA




VYK-1: CriocobeH ocymecTBIsATh
KPUTHYECKHUM aHAIIN3
NpOOJIEMHBIX CUTYallUil Ha
OCHOBE CHCTEMHOTO TIOIX0/1a,
BBIPa0aThIBaTh CTPATETUIO
JEeUCTBUAN

3HaTh OCHOBBI TOMCKA HHPOPMALMH IS PELICHUS
MOCTaBJICHHBIX 33/1a4, 3HaTh yCJIOBUs aHaIM3a U 0TO0Opa
HalJIeHHOM nH(OpMaIUH. 3HaTh CYLIECTBYIOINE
CHOCOOBI pELICHUS TOCTABJIEHHBIX 33a4 XUMUU TBEPJTO
Tena

YMETb OCYLECTBIISITh MOMCK NHPOPMALIUHU I PEILICHUS

MTOCTABJICHHBIX 33/1a4, aHATU3UPOBATH HAHICHHYIO
WHPOPMAIIIO. YMETh IPUMEHSITH CYIIECTBYIOIINE
CIIOCOOBI pelIeHUS MTOCTABIICHHBIX 33/1a4 XUMUHU TBEPJITO
Tena

BJIJICTh HAaBBIKAMHU TTOMCKA HH(DOPMAITUU JIJIsT pEIICHUS
MOCTABJICHHBIX 3aJ1a4, aHAIN3a U 0TOOPA HalICHHON
nH(pOpMAINH. 3HATH CYIIECTBYIOIINE CIIOCOOBI PEIICHUS
MOCTABJICHHBIX 3a/1a4 XUMHH TBEPJTO TeJia

1.4 Oco0eHHOCTH peaM3alMu IUCIUTLTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucuurmnna (Monyiip) peanusyercs 6e3 npumenenns 0 u JIOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. lepeKTHI M HECTEXHOMETPHS B TBEPJABIX TeJax

1. BBeneHue: npeaMeT U Coiep KaHue Kypca,
pexoMeHayemas tuteparypa. Pazynopsiiouenue u neexTsl
B KPUCTA/UIAX U UX MUKPOCKOMMYECKas NPUPOAA - 1e()EKThI
1o [IlorTtku, @peHKento, aHTUCTPYKTYPHBIE U IIPUMECH,
LEHTPBI OKpacku. TeroBele Ae(eKThI, BIUSHAE
TEMIIepaTypbl, PABHOBECHS TOUCUHBIX JE(PEKTOB.

2. KBazuxumudeckuii MeTo ] onucaHust Ae(peKTOB U UX
B3aMMOJICHCTBUS - OCHOBHBIC TIPUHITUIIBI M YPABHCHHS B
cucreme obo3naueHnii Kperepa-Bunka. Hecrexunomerpus,
nuarpaMmMbl bpayapa.

3. IlpoTsikeHHbIe JePEKThI: BUIbl, HECTEXHOMETPHS,
MEXaHWYECKHE CBOWCTBA TBEPABIX Tesl. CaMo- 1
HarpaBieHHas AuQy3usi, HOHHA TPOBOAUMOCTE, 3P PeKT
Kupxkennans.




4. JleexTsl B KpuCTa/LIaX, 0003HAYEHUS, HAITMCAHNE
YPAaBHEHHUM KBa3UXUMHUYECKUX PEAKLIUN

5. AHanu3 BIMSIHUS HapyIIEHUH CTEXUOMETPUH HA IOMU-
HUpYOIHUe 1e(eKThl U CBONCTBA KPUCTAIIOB, AUarpaMM

bpayapa

6. BemecTBo 1 Marepuain, MOHOKPUCTALIIBI,
NOJUKPUCTALTUYECKUE, CTEKI000pa3HbIe, aMOpP(HBIE,
KOMIIO3UTHBIC MaTepI/IaJ'II)I.

7. Aubdy3us u siBiaeHUS IepeHoca B TBEPAOM TeJe.

2. DJIEKTPOHHAS CTPYKTYPa M MeTOAbl HCCJIeI0BAHUSA

1. DnekTpoHHOE cTpoeHHEe TBEPABIX Te. KitacTepHblil 1
30HHBIM METO/Ibl OIIMCAHUS U pacueTa. 30HHas1 CTPYKTypa
TBEPABIX BELIECTB, PACIIPOCTPAHCHHBIE U JIOKATU30BaHHBIC
COCTOsIHMS, 30Ha bpumntosna, yposens @epmu. Merasuisl,
MIOJIY-IIPOBOJHUKH U TUAJIEKTPUKH.

2. [ToBepxHOCTH TBEpbIX Tell. MieanbHbIe U peaibHbIE
MOBEPXHOCTH, PEKOHCTPYKIIUS TOBEPXHOCTH. OOBEMHBIN
MIPOCTPAHCTBEHHBIHN 3apsif], TIOBEPXHOCTHBIE COCTOSHUS U
MOBCPXHOCTHBIC ICHTPHI.

3. JludpakimoHHbIC, MUKPOCKOITHYECKUE U
CHEKTPOCKOMUYECKHE METObI MCCIIEAOBAHMS TBEPIBIX TEII.
PentreHoBCKas CIEKTPOCKOMHS SMUCCUU U TIOTJIOLIEHUS,

(b OTORIEKTPOHHAS CIIEKTPOCKOMHS KaK METOAbI U3yUeHUs
AJIEKTPOHHOTO CTPOCHUS TBEPJBIX TEI M UX MTOBEPXHOCTEH.

4. Ponb puUMeCHBIX YPOBHEH; HEYIIOPSI0UEHHBIE
(CHIIBHOJIETHPOBAHHBIE U aMOP(HBIE) MOTYITPOBOIHUKH.

5. DNEeKTPOHHOE CTPOCHUE TBEPABIX Tel: H300paKEHHE
30HHOU CTPYKTYPHI ¢ MOMOIIBI0 MO U TUCTIEpCHOHHBIX
KPHBBIX




6. JleeKThI ¥ DIEKTPOHHAS CTATUCTHUKA B
IIOJIYIIPOBOIHUKAX, ONMCAHUE TI0JIOKECHUS YPOBHEN 2
ne(deKTOB Ha 30HHOH ararpaMmme

7. CIeKTPOCKOTIUYECKUE METOIbI UCCIIEIOBAHUS TBEPIBIX
MarepuaioB - PU3NIECKUE OCHOBBI, TPEOOBAHUS K 2
obOpaziam, 00paboTKa pe3yJIbTaToOB

8. O3nakomiieHue ¢ nmpudopamu u Meroaukamu POSC 2

9. O3HakoMmIIeHHE ¢ TPUOOpPaMH U METOAUKAMH aTOMHO-
CHUJIOBOW MUKPOCKOITHH

10. O3HakoMieHHEe ¢ MpUOOpaMH U METOTUKAMU
TYHHEJIbHOM MUKPOCKOIIMH U CIIEKTPOCKOIIUHI

3. Baxkdeiimue THIIbI JYHKIIMOHAJIbHBIX MATEPHAJIOB

1. JunNeKTpUKHU: CETHETO-, MTUPO- U MHE30JICKTPHUKHU.
MaruuTtHble MaTepuansl - CTPOCHHE U OCHOBHBIE CBOICTBA,
npuMeHeHue. TBeppie AIeKTPOIUTHI - 0COOCHHOCTH
CTpPOEHUS, CBOICTB.

2. [MonmynpoBOIHUKOBBIE MaTepUAIbI - YIEKTPOHHBIE U
ONTHUYECKUE CBOMCTBA, MUKPO- U ONTO3JIEKTPOHHKA.
BemecTBa ¢ CUIBHOM 3JEKTPOHHOM KOPPEISIUEH,
CBEPXIPOBOAUMOCTD.

3. JIusnexTpuyeckrue, MarHUTHbIE, OJYPOBOIHUKOBBIE
MaTepUAIbl, TBEPIABIE JJIEKTPOIUTHI — B3aUMOCBA3b MEXKIY
COCTaBOM, CTPOCHUEM, (PU3UKO-XUMUIECKUMHU CBOHCTBAMH
TBEP/BIX BEILIECTB

4. O6acTi MPUMEHEHUS TBEP/IBIX SJIEKTPOIUTOB 4

4. TepMommaMmca, KHHCTHKA U MCXAHU3MbI XUMHYCCKHX peaKHI/Iﬁ C Y4aCTuEM TBECPIALIX TEJ

1. TepmoauHamuKka npeBparieHui TBEpAbIX Tel. DazoBbie 1
HEPEXOJIBI.




2. Kunetnka m 0COOEHHOCTH MEXaHU3MOB TBEP0(a3HBIX
peakmmii. O0pazoBaHre HOBOH (asbl -
3apoJIBIIIIC00pa30BaHNe, CTUHOJATBHBIA pacma,
MapTEHCUTHBIE NIPEBPALCHUS.

3. Koatpomupyemsbie nuddysueii TBeprodasHbe peakiuy,

moaenb Baraepa-IlImaneupuna. Ponb nedexros. 2

4, MeT(iI[BI orpezeNeHus] TePMOAMHAMHUECKHUX TTapaMeTpoOB 27

peaKkuii ¢ y4acTHEM TBEP/BIX BEIIECTB

5. PeniieHue KOMILUIEKTa 3a/1a4 27
Bcero 36 18 54




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. SpocnasueB A. b. Xumus tBepaoro temna: moHorpadusi(MockBa: Hayunsbrit
MHUD).

2. bpayn M., Hommumop /., I'ansen A., bonnsipes B. B. Peaknuu tBepapIx Ten:
nepeBoj ¢ anrnuiickoro(MockBa: Mup).

3. Knoteko A. B., IIpecusikoB U. A., Tpetbsakos 0. [[. Xumus tBepioro tena:
yuebHoe nocodbue no crnenraatbHocty 020101 (011000) "Xumus'"(Mocksa:
Academia (Akagemus)).

4. Oypa K., Jludpmui B. I, Capanun A. A., 3otoB A. B., Karasma M. Beenenue
B (pu3uky nmosepxHocTH: MoHOrpadhus(MockBaBerlin: Hayxka).

5. Tpetssikos 1O. [1., [Iytnses B. 1. Beenenune B xumuto TBepA0(hazHbIX
MarepuaioB: yueOHOe MocoOue /sl By30B IO HApPaBJICHUIO MOATOTOBKU
"Xumus, pusznka u Mexanruka marepuaios"(Mocksa: MI'Y um. M. B.
JlomoHocoBa).

6. Kosrynenko I1. B. ®usnueckas xumus TBeporo tena. Kpuctamisl ¢
nedeKkTamMu: yueOHUK IS BY30B IO CIICIIHMATHHOCTH " XUMHUUecKas
TEXHOJIOTHS MarepUaioB U U3ACNIUM dNeKTpoHHOM TexHuKU'" (MockBa:
Bricmas mkona).

7. YeboTtun B. H. ®usnueckas xumust TBeporo Tena: MoHorpadus(Mocksa:
Xumusi).

4.2 JIuneH3HOHHOE W CBOOOIHO PacHpOCTpaHsieMoe MPOrpaMMHOe
o0ecreyeHne, B TOM YHCJIe 0TeYeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHUIEH3NI0, 2 TAKKe CBODOTHO
DACNDOCTDaHsIeMOe MIDOIrDAMMHOe ofecredeHne):

1.  MS Power point
2. MS Internet explorer
3. Adobe Reader

4.3 NnTepHeT-pecypchl, BKIAKYAA NpodeccHoHATIbHbIEe 0a3bl JAHHBIX
U MHGOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. Hayunas Dnexktponnas bubnuoreka e-LIBRARY.RU. [TorHoTekcTOBas KO-
nexuus «Poccuiickue akageMuyeckue KypHaibl on-line» (M31arenbCcTBO
«Hayxka») Bxiatouaet 139 xypHanoB. 3aKkI0YEHO JULEH3NOHHOE COTAllIEHUE
(mo HOs16pst 2021 1.) 06 UCTIOIB30BAHUH PECYPCOB CO CBOOOIHBIM IOCTYTIOM C
KOMITBIOTEPOB YHUBEPCUTETCKOM ceTh.- Pexxum moctyma: http://elibrary.ru/.

2. Nature Publishing Group — romoBast monucka Ha Hay9HbIE€ YJIEKTPOHHBIE
KypHansl uznarenbctsa Nature Publishing Group: Nature Materials, Nature
Nano-technology. — Pexxum noctyma: http://www.nature.com.

3. EBSCO Journals (komnanus EBSCO Publishing) — snekrpoHHbIe KypHATHI.
Bcero 6onee 7000 Ha3BaHMid KYpPHAIOB, 3,5 THICSYH PELUEH3UPYEMbBIX
KypHanoB. — PexxuMm noctyma: http://search.ebscohost.com
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4. Cambridge University Press - q0cTyn K TEKYIIMM BBITyCKaM >KypHAIOB
uznarenscTB Cambridge University Press (¢ 1996-2015 rr) . — Pexxum
noctyna: http://www.journals.cambridge.org

5. 5.Royal Society of Chemistry - >kypHaJIbl OTKPBITOTO JOCTYIIA. - Pesxum
nocryna: http://pubs.rsc.org.

6.  6.Elsevier - moctym k Freedom Collection uzgarensctBa Elsevier. B
komrurekT noanucku Freedom Collection uznarenscrBa Elsevier Bxoasar
AJIEKTPOHHBIE HAYYHBIE MTOJTHOTEKCTOBBIC KyPHAIBI IO BCEM 00JIaCTSM HayKH,
TEXHUKH, MEAUIIMHBI, pa3MellieHHbIe Ha margopme ScienceDirect, (23
MpeAMETHBIE KOJUICKITMH ), oxBaT O6ojee 1900 Ha3BaHMIT )KypHATOB. ApXHB
2010-2014 rr. - Pexxum goctyna: http://www.sciencedirect.com

7. DJNEeKTPOHHA XMMUYECKas SHIIUKIIONEIUS — OH-JIaifH. -Pexxum nocryna:
http://www.xumuk.ru/encyklopedia/.

8. baza nannbix repmoaunamuyeckux Bennund UBTAHTEPMO. -Pexum nocty
-na: http://www.chem.msu.su/rus/handbook/ivtan/

S ®oHa OLIEHOYHBIX CPEICTB

O11eHOYHBIE CPEeJICTBA HAXOMATCS B MPUJIOKEHUH K PabOYMM IporpaMmam
JUCIIUIUINH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, He00X0AMMAsA [IJIsl OCYLIeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHEe (MOLYJII0)

Texuuueckue cpencTBa 00ydeHus (MyJIbTUMEANUHBIN TPOEKTOP, MHTEPAK-TUBHAS
nocka, [IDBM).

VYyeOHo-HayuHoe ob6opynosanue LIKIT COY.
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