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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: CnocodeH oka3biBaTh HH(POPMAIMOHHYIO MOMAEPKKY CIEHATHCTAM,
OCYLIECTBJISIOIIUM HAYYHO-HCCJIeI0BATEIbCKHE PA0OThI

[1K-2.1: [IpoBOAXT MEPBUYHBIA  |3HATh OCHOBBI MATEHTHOT'O IMIOMCKA M €0 OCOOEHHOCTH

HOUCK UH(POPMALMU IO YMETb IIPOBOJUTH NAaTEHTHBIM MOUCK, aHATU3UPOBATH
3a1aHHOM TeMaTrHke (B T.4., C MOJyYeHHYI0 HH(OpMaInio

UCIIOJIb30BaHUEM MATEHTHBIX BJIaI€Th HABBIKAMH ITaTEHTHOI'O ITOKCKA C YYE€TOM €ro
0a3 1aHHBIX) 0Cc00EHHOCTEeH, aHaTM3a NOJTY4YeHHOM HHpOopMaIH
[1K-2.2: IIpencrasisier 3HaTh IPaBHUJIA U OCHOBBI COCTABJICHHSI HAyYHBIX
pe3yabTarbl ”HGOPMAIIMOHHOTO | OTUYETOB, 0030POB, ITyOIHKAITHI

MIOMCKa B BUJI€ OTYETa YMETb COCTaBUTH 110 MPUHATHIM MIPAaBUJIaM U CTaHJapTaM

HayYHBIA OTYET, 0030p,TyOIUKAIINIO
BJIJIETh HaBBIKAMH COCTABJICHHS HAyYHBIX OTYETOB,
0030poB, myOIuKauni

YK-1: Cnoco0eH ocyniecTBJISATh NOMCK, KpUTHYECKUH aHATU3 U CUHTE3
uHpopManNH, MPUMEHATH CHCTEMHBIN MOAXO/ VISl pelIeHus MOCTABJIEHHBIX 32124

VK-1.1: OcymiecTBisieT MOUCK,  |3HaTh OCHOBHI aHAIN3a U TJIAHUPOBaHUSI pabovmnX 3a1a4d
aHaM3 UHOpMAIUH IS YMETh BBIACIATH 0a30BbIE COCTABIISIFOIINE PA0OYNX
pelIeHHs TOCTABIICHHOM 3a1aun | 3a7a4 [T aHATN3a | ITaHUPOBAHHUSI

BIIAJICTh HABBIKAMU TUTAHUPOBAHUS PA0OYUX
3aj1a4,BBIJICIICHHS 0a30BBIX COCTABIISIONINX, aHATN32
npobaem
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YK-1.2: OcymecTBisier 3HATh KPUTEPUU ONIPEIECIICHUS, UHTEPIIPETALUU U

KPUTHYECKHUM aHAIIN3 U CHHTE3 paHKupoBaHus HUH(OpMAaUU, HEOOXOIUMOM JIIst
UHPOPMALMH IS PELICHUs pelIeHus NOCTABIEHHOM 3a1aun
IIOCTABJIICHHOM 3aa41 YMETb ONPEENATh, UHTEPIPETUPOBATh U PAHKUPOBATh

coOpaHHY10 HH(POPMAIIUIO B 3aBUCIMOCTH OT
MOCTaBJICHHON 3a/1auu

BJIAJIETh HAaBbIKAMU OIPEACIICHHS], UHTEPIIPETALUU U
pamkUpOBaHUS HHPOPMAIIH, HEOOXOTUMON /ISt
peuIeHust NOCTaBJIEHHOM 3a/1aun

1.4 OcobOeHHOCTH peajiM3alUU IUCHUILINHbI
SI3BIK peanu3zanuy IUCHUILIMHBL Pycckuil.

Jucuurmaa (Moyiip) peanusyercs 6e3 npumenenns 0 u JOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas pabora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
0,5 (18)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3amen)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHUI 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 HeCTEXHOMETPHSA B TBEPIABIX 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. IlpyunHBbI BBIJENIEHUS PEAKLUI C Y9aCTUEM TBEPABIX TET
B OTJIEJIbHBIN pa3fell.

3. KBa3uxumuueckuilt MeTo1 onucaHust J1epeKToB U UX
B3aMMOJICHCTBUS - OCHOBHBIC IIPUHIUIIBI U YDABHEHMS B
cucreMe oboznaueHunit Kperepa-Bunka. Hecrexnomerpus,
nuarpammel bpayapa.




4. IlpoTsxkeHHble 1eQEeKThI: BUIbI, HECTEXUOMETPHS,
MEXaHMYECKHE CBOMCTBA TBEpAbIX Tesl. Camo- 1
HanpaBjieHHas TudQy3usi, HOHHA TPOBOIUMOCTD, Y (DHEKT
Kupkennans.

5. JledexTsl B KpucTauiax, 0003HAYCHHMSI, HAITMCAHKEC
ypaBHEHHUH KBa3UXUMUYECKUX PEaKLIUi

6. AHanu3 BIMSHMS HapyLIEHUH CTEXUOMETPUH HA IOMU-
HUpYIOIHUE 1e(EKTh U CBOHCTBA KPUCTALIOB, AHArpaMM

bpayapa

7. BelecTBO U Marepuail, MOHOKPUCTAILIBL,
MOJUKPUCTANINYECKUE, CTEKII000pa3Hble, aMOp(HBbIE,
KOMITO3UTHbBIE MaT€pPHABI.

8. Iuddysus u ssBneHus nepeHoca B TBEPAOM Telle.

2. DJIEKTPOHHAsI CTPYKTYPA M MeTO/Ibl HCCJIeI0BAHMSI

1. DnexTpoHHOE cTpoeHue TBEPABbIX Teil. KnacTepHblil u
30HHBIA METOJIbI ONTMCAHUS U pacyeTa. 30HHas CTPYKTypa
TBEP/bIX BELIECTB, PAaCIPOCTPAHEHHBIE U JIOKATN30BaHHBIE
COCTOsIHMSI, 30Ha bpuiuitosHa, ypoBenb @epmu. Metaibl,
MOJTY-TIPOBOJHUKH U TUAJICKTPUKHU.

2. IloBepxHOocTH TBEPABIX TeA. VieanbHble U peabHbIC
MOBEPXHOCTH, PEKOHCTPYKIUS TOBEpXHOCTH. OOBEMHBIN
MIPOCTPAHCTBEHHBIN 3apsiJl, TOBEPXHOCTHBIE COCTOSTHUS U
MOBEPXHOCTHBIE LICHTPHI.

3. ludpakimoHHble, MUKPOCKOITUYECKUE U
CHEKTPOCKOIMYECKHE METO/IbI MCCIIEA0BAHUS TBEPBIX TEI.
PeHTreHoBCKas CIEKTPOCKOINHS SMUCCUU U MTOTJIOLICHMS,
(OTORIIEKTPOHHAS CIEKTPOCKOIMS KaK METOAbI U3yUEHUs
3JIEKTPOHHOTO CTPOEHMSI TBEPABIX TEI U UX IIOBEPXHOCTEH.




4. Posib IPUMECHBIX YPOBHEMN; HEYTIOPSAI0YEHHBIE
(CHIIBHOJIETHPOBAHHBIE U aMOP(HBIE) OTYITPOBOIHUKH.

5. DNEKTPOHHOE CTPOEHUE TBEPBIX TEJ: U300paKEHUE
30HHOU CTPYKTYpHI ¢ ToMoIibio MO U JuCIIepCHOHHBIX
KPHUBBIX

6. JleexTsl U 3NeKTPOHHAs CTaTUCTUKA B
HOJTYTIPOBOTHUKAX, OITMCAHUE MOJI0KEHUS yPOBHEH
neeKTOB Ha 30HHOM Jrarpamme

7. CIEKTPOCKOMUYECKUE METO/IbI UCCIIEIOBAHUS TBEPIBIX
MarepuaioB - GU3NIECKUE OCHOBBI, TPEOOBAHUS K
obpaziam, 00paboTKa pe3yIbTaToB

8. O3nakomyieHue ¢ mpudbopamu u Merogukamu PODC

9. O3HaKOMIICHHE C PUOOPaMU U METOIUKAMH aTOMHO-
CUJIOBOM MUKPOCKOIIMH

10. O3HakoMieHUEe ¢ mpUOOpaMHu U METOIUKAMU
TYHHEJIbHOH MUKPOCKOIIMU M CIIEKTPOCKOITUH

3. BaxxHeiimne Tunbl GYHKIMOHAJIbHBIX MATEPUAJIOB

1. IupneKTpUKU: CETHETO-, TUPO- U MbE30IEKTPUKHU.
MarauTHbIe Marepuaibl - CTPOCHHE U OCHOBHBIE CBOMCTBA,
npuMeHeHue. TBepbie AIeKTPOIUTHI - 0COOCHHOCTH
CTpPOEHUS, CBOICTB.

2. IlonynpOoBOAHUKOBBIE Marepualsbl - JIEKTPOHHbBIE U
ONTUYECKUE CBOMCTBA, MUKPO- U ONITOIIEKTPOHUKA.
BemecTBa ¢ CHIBHOM 2JIEKTPOHHOUM KOpPPESIIUEN,
CBEPXIPOBOAUMOCTb.

3. AunnekTpuuecKue, MarHUTHbIE, TOJIYyITPOBOJHUKOBbBIE
MaTepualibl, TBEPBIE JIEKTPOJIUTHI — B3AUMOCBSA3b MEKY
COCTaBOM, CTPOEHHEM, (PU3UKO-XUMHUYECKHMH CBOHCTBAMU
TBEPBIX BEILIECTB




4. O6acTi MPUMEHEHHS TBEPABIX JICKTPOIUTOB

4. TepMOIlI/IHaMI/IKa, KHHCTHKA U MEXAHU3MbI XUMHYCCKHUX peaxunﬁ C YJACTHEM TBEPABIX TEJ

1. TepmonuHaMuKa mpeBpaileHuil TBEPAbIX Tesl. DPazoBbie
HEPEXOJIBI.
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2. Kunernka 1 0cCOOEHHOCTH MEXaHU3MOB TBEPI0(Da3HBIX
peakuuii. OO6pazoBaHue HOBOI a3kl -
3apoIbIe00pa3oBaHne, CIIMHOIATIBHBIN pacnal,
MapTEHCUTHbIEC PEBPAICHUSI.

3. Koutponupyemslie nugdysueii TBepaodasHble peakuuu,
moaenb Baraepa-IlImansupuna. Pons nedexros.

4. Metopl onpeesieHnst TEpPMOANHAMUYECKHUX [TapaMeTPOB
peaKui ¢ y4aCTUEM TBEPJBIX BEILECTB

5. Pentenue xoMIUIeKTa 3a1a4

Bcero

36

18




4 YyeOHO-MeTOAMYECKOe oO0ecmeYeHHue TUCIHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

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
o0ecrieueHne, Ha KOTOPOE YHUBEPCUTET HMeeT JIMIEH3HI0, 2 TAK/Ke CBOOOTHO
DACNDOCTDaHsIeMOe MIDOIrDAMMHOe ofecredeHne):

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

4.3 NHTepHeT-pecypchl, BKJIKYas NpodeccuoHAIbHbIEe 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, He0OX0AMMAsA [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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