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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

JI-p XUM. HayK, npodeccop, Jlenucos B.M.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

enp npenogaBaHust JUCHMIUIMHBI "XUMHYECKOE MarepualioBe/ieHHUe"-1aTh
CTyJIeHTaM YIUIyOJIeHHbIE 3HAHUSA O (PUBUKO-XMMUYECKON TpUpONIe, METOoJax
MCCIIEIOBAHMS M CTIOCO0aX MOTYUYEHHUS MEPCIIEKTUBHBIX MaTePUATOB

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

- CTYIEHTBl JIOJDKHBl YMETh CBOOOJHO OpPUEHTHPOBATHCS B OCHOBHBIX
HalpaBJICHUAX XUMHUYECKOIO MaTepualoBeICHHUS;

- MOHUMAaTh CyTh 3(P(EKTOB, ONPEAENAIONHNX 0Cco0ble (U3UKO-XUMUUYECKUE
CBOMCTBAa COBPEMEHHBIX MaTepUaIOB;

- 3HAaTh OCHOBHBIE TEXHOJOTMYECKHE TIPOLECCHl, HCIOJb3yEMbIE IpU
MOJIy4YeHUH MaTePUAIOB; -

- HMEThb INPEACTABICHHUS O BO3MOXKHOCTAX COBPEMEHHOM HpPHUOOpPHO-
METpPOJIOTUYECKOM  0a3bl It UCCIIEJOBaHUSI COBPEMEHHBIX MarepHaloB ¢
3alaHHBIMU CBOMCTBaMU.

1.3 IlepedyeHb NJIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHus No AUucCLUMnuHe
OOCTWKEHNS KOMMETEHLMN

IIK-2: CniocodeH oka3bIiBaTh HH(POPMAIMOHHYIO MOJIEPKKY CIIEMATHCTAM,
OCYLIECTBJISIOIIUM HAYYHO-HCCJIeI0BATeIbCKHE PA0OThI

[IK-2.1: IIpoBoauT nepBUYHbI | 3HaTh: OCHOBHBIE IIPUHIUIIBI TATEHTHOTO ITOMCKA,

MOMCK MH(OpMAIUH TI0 UCCIIEZI0BAHUS TATEHTOCIIOCOOHOCTH U MPOLIEYPbI
3a/1aHHOM Temaruke (B T.4., C 3alllUThl MHTEJJIEKTYaIbHOW COOCTBEHHOCTH
MCIIOJIb30BaHUEM MAaTEHTHBIX 3HaTh: OCHOBHBIE 0a3bl JTaHHBIX XUMUYECKOTO POt
0a3 TaHHBIX) YMeTh: IpOBONUTE NAaTEHTHBIN NOUCK, HCCIIEN0BATh

MaTeHTOCIIOCOOHOCTh U MCIOJIH30BaTh MPOIIEAYPHI
3aIIUTHl HHTEJUIEKTYATbHOM COOCTBEHHOCTH

YMeTh: KOPPEKTHO COCTABJISITH MTOMCKOBBIHN 3aIPOC
nH(OPMAITH XUMUYECKOTO COJIEPKaHUS
BrnanepHaBbIKaMu TPOBOJAUTH NMATEHTHBIN MTOUCK,
HCCIEI0BATh NaT€HTOCIIOCOOHOCTE M UCIIOJIb30BAaTh
MPOIIEAYPHI 3alTUTHI UHTEIUICKTyaTbHOM COOCTBEHHOCTH
Brnanets HaBbIKamMu paboTHI ¢ IpodeccuoHATLHBIMU
0azamMM JTaHHBIX XUMHUYECKOT0 MPOoPuiIs




[IK-2.2: IIpencrabnser 3Harb npaBuiia opOpMIIEHHS OTYETA O MPAKTUYECKOM
pe3yabpTarbl ”HGOPMAIIMOHHOTO | paboTe

IIOMCKa B BUJIE OTYETA 3HaTh BO3MOXXHOCTU IPUMEHEHUSI KOMIIBIOTEPHBIX
TEXHOJIOTUH I IPEICTABIECHUS OTYyYEHHBIX
Pe3yabTATOB B BHJIE OTYETOB U MpPE3eHTALM

3HaTh CUCTEMBI cOOpa, 00PadOTKU M XpaHEHUS
XUMHUYeCKON HH(popManuu

YMeTh: KpUTHUECKH aHATU3UPOBATh JIUTEPAaTypHBIE
JlaHHbIE, OIICHUBATh UX JOCTOBEPHOCTD

YMeTh: COCTaBIISATh KPaTKHUiA U Pa3BEPHYTHIH 0030p 110
3aJaHHOU TEME

Brnanets HaBbIKamMu 0(OPMIICHHS OTYETOB TI0 33/1aHON
TEMaTHKe B COOTBTETCTBUU ¢ OnOIMorpadhuaeckum
TpeOOBAHUSAMHU

1.4 Ocob0eHHOCTH peaM3auuy JUCHUATIIMHBI
SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas pabora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




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. CTpoeHue M CBOMCTBA MaTepHaJIOB, (ha3oBbIe JTUATPAMMBI

1. 3agaun, mporpaMma U coep>kaHue Kypca.

[ToaynpoBOAHMKY U AUBIEKTPUKU B COBPEMEHHOM TEXHUKE.

@da3oBble paBHOBECHS B CICTEMaX Ha OCHOBE
HOJYTIPOBOTHUKOB U TUDIIEKTPUKOB. [larpammsl pazoBoro
paBHOBECHS (IUarpaMMbl COCTOSTHUS). T-X-auarpaMmmbl
COCTOSAHUSA IBYXKOMIIOHCHTHBIX CUCTCM. I[I/Iar'paMMBI C
HEOTPaHUYEHHOU PacTBOPUMOCTHIO KOMIIOHEHTOB B
JKUJIKOM U TBEPAOM COCTOAHUSAX. I[I/IaI'paMMLI COCTOAHUA
JIByXKOMITOHEHTHBIX CUCTEM C OTPaHUYCHHOMN
PacTBOPUMOCTHIO KOMIIOHEHTOB. [lepexom oT
HEOTPaHWYEHHOW PACTBOPUMOCTH K OTPAHUYECHHOM.
JnarpamMbl COCTOSIHUS € 3BTEKTHYECKHUM MPEBPALLICHUEM.

2. Pa30op nuarpaMm COTOSIHUS C IBTEKTUKOU




3. JlnarpamMBbl COCTOSIHUS C MEPUTEKTUIECKUM
npeBpaiieHueM. J[uarpaMmbl COCTOSIHUSL C XUMHUYECKUMU
coeMHEeHUSAMU.PoJIb TuarpaMmbl COCTOSHUS TIPU  BBIOOpE
YCJIOBUM KPUCTAUIM3ALUNA U TEPMUYECKON
o6pabotku.Koadutnments pacnpenenenus. PaBHOBECHBII
KodpGuIueHT pacnpeneneHus. T-X-nquarpaMmMbl COCTOSTHUS
TpeX- U YeTBIPEXKOMITIOHEHTHBIX cucTeM. [ eTeporeHHbIe
pPaBHOBECHS B IByXKOMIIOHEHTHBIX CUCTEMaX C
MOJIYIPOBOJIHUKOBBIM coeinHeHneM. Ooias
XapakTEePUCTUKA IUarpaMM COCTOsIHUSA. JluarpaMmmbl cocTaB
-CBOMCTBO. OTKIIOHEHHE OT CTEXUOMETPHH.

4. IlpakTrueckuii aHanu3 OMHAPHBIX JTHArPAMM C
MOJIYIIPOBOTHUKOBBIMH 3JIEMEHTAMH

5. I'ereporeHHble paBHOBECHS B CUCTEMAX MOJYIIPOBOIHUK-
aerupymomas npumech. O01as XapakTeprucTuKa
MOBEJICHUS IpUMecel B OIyNpoBOJHIKAX. OCHOBHBIE
THUIIBI IUArpaMM COCTOSIHUSI CUCTEM IOJTyTIPOBOIHUK-
npumech. Koaddumment pacnpenenenus.
KoHueHTpalnoHHOEe NEepeoXIDKICHHE.

6. I[I/Ial"paMM COCTOSAHUA C JICTYYNMMHU KOMIIOHCHTOM

7. OCHOBHBIE THUIIBI AuarpaMmm COCTOSHHUA
JABYXKOMITIOHCHTHBIX CUCTEM. KpI/IBI)IG OXJIOKACHUA, IIYTHU
KpUCTAJUIU3alnuu.

18

2. IoJynpoBOAHUKH M TUIIEKTPUKHU

1. CTpyKTypHBIE HECOBEPIIECHCTBA B MOJIYNPOBOJAHUKAX U
nuanekTpukax. Toueunsie nedextol. JInnelinbie nedexTo
(mucnokarun). JIBymepHsie nepextsl. OObeMHbIe
HECOBEPIIICHCTBA.

2. Toueunsie nedekThl. BausHue Ha CBOMCTBA.




3. dedexTtsl ppenkis, motku. [loctopoenue
MOBCPXHOCTHLBIX CIIOCB.

4. HexoTophble CBOMCTBA MOIYIIPOBOIHUKOB M IUAJICKTPUKOB
U UX 3aBHCHMOCTbH OT COCTaBa U CTPYKTYPHI.
DIIEKTPOMPOBOIHOCTh U TETIOMPOBOIHOCTb.
TenmoemkocTh. MaruuTHbIe cBOlicTBA. MexaHndecKre
CBOMCTBA.

5. Bousinue e(heKTHOCTH Ha CBOMCTBA TEILIONPOBOAHOCTh
Y MarHWTHBIE CBOMCTBA.

6. Marepuans! 17151 OJIYNIPOBOJHUKOBBIX KBAHTOBBIX
reHeparopoB. Marepuaisl AJ1s TEPMONIEKTPUUECKOTO
npeoOpa3zoBaHust SHEpruu. MarHuTHbIE
MOJIyTIPOBOJHUKOBBIE Marepuaibl ((peppuThl).

10

7. Marepuaibl OCHOBHBIX IOJYIIPOBOJAHUKOBBIX ITPHOOPOB.
[TonynpoBOAHMKOBBIE MaT€pUasIbl JIJIs1 U3TOTOBJICHUS
JTMOJIOB U TPaH3UCTOPOB. KOHTaKTHBIE U 3JIEKTPOIHBIE
Marepuaibl. Marepuansl 17151 TOJIyITPOBOIHUKOBBIX
KBaHTOBBIX T€HEPATOPOB. Marepuansl st
TEPMOIIEKTPUIECKOTO MTPE0OPa30BaHMUs YHEPTUH.
MarnuTtHbIe TOTYTIPOBOAHUKOBEIE Marepuaibl (peppuTh).

8. [ToaroroBka pedepara. [loarororka k 3a4eTHON padoTe.

20

9. 3amura peeparon

10.

Bcero

18

36

54




4 YyeOHO-MeTOAMYECKOe oO0ecmeYeHHue TUCIHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

1. Torrmrraiis I, 3omotoBa K. H., Yapkun 1. O., 3nomanoB B. I1. ®usuko-
XUMUYECKHE OCHOBBI MaTepuaioBeAcHus: yueo. mocoone(Mocksa: BMHOM,
JlaGoparopwus 3HaHUI).

2. Henuncos B. M., Uctromun C. A., [Tonkomaes O. U., CepeOpsikora JI. U.,
Anronosa JI. T., ITactryxoB 3. A., beneukuii B. B. Kpemuuii u ero crjiaBsl:
monorpadusi(Exarepundypr: YpO PAH).

3. benoycosa H. B., baxsanosa U. I1., Autonosa JI. T. J{luarpaMmbl COCTOSIHUSA:
Y. 1. OOuue moI0KeHUs U ONPEICIICHUS: METOANYECKIE YKa3aHUs K Kypcy
"MarepuanoBeieHHE MTOJIYITPOBOAHUKOB U 1n3iekTpukoB". Kypc 5, cemectp
10(Kpacuosipck: PO Kpacl'V).

4. [Mumanckuii A. @., Hlyoun A. A. DU3UKOXUMHUS TBEPIOTO Teja: yaeOHOe
noco6ue ais By30B 1o crenuanbHocTsM 070800 "du3ukoxumus mporeccon
u MarepuaioB" 1 01100 "Xumus" no nucruniaraaMm "OU3NKOXUMUS
HEOPraHN4eCKUX MarepuaioB" U "OU3NKOXUMUS HEYTIOPSTOYEHHBIX
cucteM"(Kpacnospck: KpacHosipckuil yHUBEPCUTET LIBETHBIX METALIOB U
3omo0T1a [[YIIMu3)).

5. Henucos B. M., Uctromun C. A., Tlonkomaes O. U., benoycosa H. B.,
[TactyxoB . A. I'epmanuii, ero coequnenus u criaBbl( ExarepunOypr: YpO
PAH).

6. Henncora JI. T., benoycosa H. B., Kaprun O. ®., /lenncos B. M.
OpToBaHagarkl peKo3eMenbHbIX MeTaioB: MoHOrpadus(KpacHospck:
CoYy).

7. ITonkonaeB O. U., [llumanckuii A. ®., [Tapmtok T. O. BeipamuBanue
MOHOKPHUCTAIJIOB T€pMaHus ¢ KOHTPOJIUPYEMBIMU CTPYKTYPOH, COIEpIKaHUEM
npuMeceil u ontudeckumu cBoiictBamu: MoHorpadusi(Kpacuosipck: COY).

8. Henucosa JI. T., [lenucos B. M. BeicokoTemneparypHas pusndeckas Xumusi.
Mertoabl BeIpallliBaHUs KPUCTAUIOB: Yue0.-METO/I. TOcOOUe |15l CTYIEHTOB
crer. 020100.68 Xumusi, 020101.65 Xumus, 020201.65 OdynaameHTanbHas 1
npukiaaHas xumus |(Kpacnosipck: COYV).

9. Henucosa JI. T., lenucos B. M. 30panHble ri1aBbl (pU3NUECKON XUMUU.
dazoBble paBHOBECHS: Y4e0.-METO/1. TOCOOUE 7151 CTYJCHTOB CIIElL.
020100.62 «Xumusi», 020101.65 «Xumus», 020201.65 «DyHaamenTanbHas
u nipukiannasi xumusm» |(Kpacnosipck: COYV).

4.2 /Il eH3NOHHOE M CBOOOAHO PACHPOCTPAaHsieMOe NMPOrPaMMHOe
obecrneyeHue, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOM3BOACTBA (IpOrpaMMHoe
obecrieyeHne, HA KOTOPOe YHUBEPCUTET UMeeT JIMIEeH3HI0, a TAK/Ke CBOOOTHO
DACNDOCTDaHsAEMOe IDOIDAaMMHOe o0ecreueHne):

1.  MS Power point

2. MS Internet explorer
3. Adobe Reader

4 Microsoft Office Excel



4.3 NnTepHeT-pecypchl, BKJIKWYas NpodeccuoHaIbHbIe 0a3bl JAHHBIX
U uHGoOpMalNUOHHbIEe CIIPABOYHbIE CUCTEMbI:

1.Hayunas Dnexrponnas bubnmoreka e-LIBRARY .RU. - Pexxum nocrymna:
http://elibrary.ru/.

Nature Publishing Group — rogoBast moAmnMcka Ha Hay4HbIE JJICKTPOHHBIC
KypHainsl u3narenbctBa Nature Publishing Group: Nature Materials, Nature
Nanotechnology. — Pexxum goctyma: http://www.nature.com.

EBSCO Journals (komnanust EBSCO Publishing) — anexkTpoHHBIC KypHATBIL.
— Pexxum noctyma: http://search.ebscohost.com

Cambridge University Press - ZOCTYIT K TEKyIIUM BBITyCKaM KypPHAIOB
nznarenscTB Cambridge University Press (¢ 1996-2015 rr) . — Pexxum
noctyna: http://www.journals.cambridge.org

5.Royal Society of Chemistry - ’ypHaIbl OTKPBITOTO AOCTYTIA. - Pesxxum
noctyma: http://pubs.rsc.org.

6.Elsevier - noctyn k Freedom Collection uznarenscta Elsevier. B
xomiuiekT noanucku Freedom Collection uzgarensctsa Elsevier Bxoaar
AJIEKTPOHHBIE HAyYHbIE MMOJIHOTEKCTOBBIC KYPHAIBI 0 BCeM 00J1aCTAM HayKH,
TEXHUKHU, MEJAUIINHBI, pa3MenieHHbIe Ha rmardopme ScienceDirect, (23
NpEeIMETHBIE KOJUIEKINN ), oxBaT Oosee 1900 HazBaHUi )KypHATOB. ApXUB
2010-2014 rr. - Pexxum noctyna: http://www.sciencedirect.com

DJIEKTpOHHAs XUMUYECKask SHIUKIIONEIUS — OH-JIaiH. -PexxuM gocryma:
http://www.xumuk.ru/encyklopedia/.

8.CaliT Mo MPUMEHCHHIO METOI0B MaTEMaTHIEeCKON CTATUCTUKU M TCOPHU
BEPOSATHOCTEH B aHATUTUICCKOW XMMHUU JIJIsi 0OpabOTKHU pe3yJIbTaToB
aHATUTUYECKUX m3MepeHnii-Pexxum nocryna: http://chemstat.com.ru/.

baza nannbix tepmoaunamuueckux BennurH UBTAHTEPMO. -Pexum
nocryna: http://www.chem.msu.su/rus/handbook/ivtan/

S @oHa OLEHOYHBIX CPeICTB

OueHouHbIE CpeJCTBA HAXOATCA B MPUIIOKEHUU K paboyuM Mporpammam

TUCIATIIAH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS

06pa3OBaTeJ'II>HOFO npomecca 1mo ImCumnJjJauHe (MO)Iy.]'IIO)

Jlns mpoBeIeHUS JICKIIMOHHBIX 3aHITHH HE0OXO0AMMO ClIeIyIolee 000pya0BaHue:

Texuuueckue cpencTBa 00ydeHus (MyJIbTUMEANUHBIN TPOEKTOP, MHTEPAKTUBHAS
nocka, [IDBM).

10
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