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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[1K-3 Onpenenenue chepnr MPUMEHEHUS pe3ynbTaToB Hay4HO-HUCCJIEI0BATEIbCKUX u
OTIBITHOKOHCTPYKTOPCKHUX padoT

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepax: 26 XWUMHUYECKOE, XHUMHUKO-TEXHOJIOTMYECKOE TPOU3ZBOACTBO (B cdepe  ONTUMH3AIUHU
CYLIECTBYIOIIUX U pa3pabOTKH HOBBIX TEXHOJOTUM, METOOB U METOJMK MOMYyUEHHUS U aHAIM3a IPOIyKIUH,
B cepe KOHTPOJSI KauyecTBa ChIPhA, MOTY(HaOpUKaTOB W TOTOBOM MPOIYKIIMHU, B c(hepe macmopTU3aluu 1
ceprudukanmuu nponykiuun), 40 CkBo3HBIC BUABI MPOPECCUOHATHLHON ACSITEIPHOCTH B TPOMBIILICHHOCTH
(B cdepe HayyYHOTEXHHYECKHUX, OINBITHO-KOHCTPYKTOPCKUX pa3padOTOK U BHEAPEHUS XUMHYECKOMH
MPOAYKIMU Pa3IMYHOTO Ha3HA4YeHUsA, B cdepe METpPOJOTuU CepTU(UKALNU U TEXHUYECKOTO KOHTPOJIS
Ka4ecTBa MPOIYKITUHN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (Ipy HaTUYUHU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[IK-3 Ompenenenne chepsl |[ImanupyeT HayIHO-HCCICIOBATEIBCKUE PAOOTHI C YIETOM
MPUMEHEHUS PE3yIBTaToB  |CICIU(UKH MPESIPUSTHS

Hay4YHO-UCCIIeI0BATEILCKIX
1 OTMIBITHOKOHCTPYKTOPCKUX
pabor

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-3 Ompenenenue cdepbl NPUMEHEHUS PE3YJIbTATOB HAYYHO-HCCIEIOBATEIBCKUX H
OIBITHOKOHCTPYKTOPCKUX paboOT

Ne HaumenoBanue ®opma
/1 TACITATIITNH, 0o0ydJeHus
ONPEACTAOIINX Ou4HO-33049H
MEKTUCITUTUTHHAPHEIE as
CBA3U (cemecTtp)
1 {34
1 |Actounuku +

QJICKTPUYCCKOT'O TOKa

2 |Hayuyno-uccnenoBaren +
bCKas pabora

3 | DeKTpOXUMHUS +
HOHHBIX KUIKOCTEH

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:
JucuuninuHa «XuMUSL YIIEPOAHBIX MAaTepUaioB» OTHOCHTCS K YacTd, (GopMHpyeMoil ydacTHHKaMH
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro mnana OIl mo Hanpasnenuto moaroroBku 04.04.01 - Xumus.

JucuuninuHa « XuMus yIJIEpOAHBIX MAaTEpUAJIOB» U3y4aeTcsl B 2 CEMEeCTpe.



3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIUIUIHMHEL: 3 3.€.
Ouno-3ao04Hast: 3 3.e.

OuHo-3a04YHaA

Bup yueOHOIT paboTEI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 16
Jlexnuu (Jlexrun) 6
[Tpaktuueckue (IIpakr. pab.) 10
CamocrostenbHas pabota (CP) 92

3auer -

3.2.ConepxaHue Kypca:

Ne HasBanue Bun yue6Hol | DOpMBI TEKYIIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0-3{0-3|0-3
2 cemectp
1 CTpyKTypHBIC Pedepar
dbopmbl yriiepona u
(1)I/ISI/II§O-XI/IMI/I‘IGCKI/I 1 > |13
€ CBOMCTBa
YIJIEPOTHBIX
MaTepHuaoB.
2 VYrnepoansie 1 > |18 Pedepar
BOJIOKHA
3 ITonumepHbie Pedepar
KOMITO3UI[MOHHBIE 1 2 |18
MaTepuabl
4 DUBNKO—XUMHYECK Pedepar
ue u
MEKTPOXUMHUECKH | | | 5 | |g
€ MPOIIeCChl Ha
YIJIEPOTHBIX
MaTepuaiax
5 [IpomoTupoBaHHbIE Pedepar; Ompoc
YIJIEpOJIHBIE 212 (20
AIIEKTPOJIBI

Tema 1. CTpykTypHBI€ (pOpMBI YIUIepoaa u GU3MKO-XUMHYECKHE CBOMCTBA YIVIEPOAHbIX MATEPHAJIOB.
(IIK-3)
Jlekumus.

Kpucrannuyeckne u mnepexomnble (opmbl yriepona. Crpykrypa rpaduta u mnuporpadura. OO6mme
NpPEACTAaBICHUS O  HUTEBHIHBIX  rpaduTOBBIX  KpHcTauiax. @Du3nueckne, XUMHUECKHE U
ANMEKTPOPUINIECCKHIE CBOWCTBA YIIIEPOIAHBIX MATEPHAIIOB.

IIpakTH4eckoe 3aHATHE.
Bomnpocsl k cemunapy
1. Kpucrannudeckue u nepexogHbie GOpMbI yIiieposa.



. chaoite wu Gemnbiii yriiepos
. Tpaden

. JOHCAEUIIUT

. leHorpadur

2

3

4

5

6. CTEKJIOYTJIEPO

7. bynnepur

8. Ctpykrypa rpadura u nuporpadura.

9. O61mue npeacTaBIeHUs O HUTEBUIHBIX TPaUTOBBIX KpUCTAIIAX.

10. ®dusnyeckre, XUMUYECKHE U MEKTPo(PrU3NIeCcKue CBOICTBA YITIEPOIHBIX MaTepHUajIoB
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

CrpykTypHBIe (hopMBI yriiepoa U GU3UKO-XUMHUUECKHUE CBOMCTBA YIIIEPOIHBIX Marepuaios. [logbop u
OCMBICIICHHE KOHKPETHBIX IIPUMEPOB 10 TeME JIEKIIUH, TMOATOTOBKA K AUCKYCCHUSM, IPOCKTUPOBAHHUE U
MOJICTTUPOBAHNE PAa3HBIX BUIOB U KOMIIOHEHTOB NMPOo(decCnoHaIbHOM e TeNbHOCTH,
Hay4HO-UCCIIeIoBaTeNbCKas paboTa, pedpaeKCUBHBIN aHAIN3 TPOPECCHOHAIBHBIX YMEHUH C
UCTIOJIb30BAaHUEM aylHO- U BUICOTEXHUKHU H .

Kpucrammueckue u nepexoansie popmsl yriepoaa. Ctpykrypa rpadura u nuporpadura. Oduue
NPEICTABICHUS O HUTEBUIHBIX IPaUTOBBIX KpucTaiiax. Guznveckue, XuMUUYECKHE U
AMEKTPO(PU3NIECKHIE CBOMCTBA YIIIEPOAHBIX MaTEPUAIOB.

Tema 2. Yriiepoanbie BosiokHa (I1K-3)
Jlexknus.

HcTopusi co3maHusi yIIEpOAHBIX BOJNOKOH. CTpyKkTypa M MOpQOJOTHs YIIepOJHBIX BOJOKOH. CBOHCTBa
YIJIEPOIHBIX BOJOKOH. TWIBI yrieponHbix BookoH. Kiaccudukanus yrieponHbsix BoJoKoH. Ilomydenue
YIJIEPOIHBIX BOJIOKOH. DJEMEHTCOAEPIKaIlMe YINIEpOIHbIE BOJIOKHA: 00mue mnpexacrasieHus. Ilomydyenue
AIIEMEHTCOACPKAIUX YIVIEBOJIOKHUCTBIX MaTepuanoB. lIpuMeHEeHue 3IIeMEHTOYIJIEPOIHBIX BOJOKOH.
MsorodaszHbie

BOJIOKHA Ha OCHOBE YIJICPOJIHBIX BOJIOKOH: OOIIHE MPECTaBICHHS. BOIOKHA ¢ METAIITHYECKUM TTOKPHITHEM
IIpakTnyeckoe 3ansATHE.

Bomnpocsl k ceMunapy

. UcTopust co3naHus yriepoIHbIX BOJOKOH.

. Crpykrypa u Mop¢oIoTHs YIIIEPOAHBIX BOJIOKOH.

. THIIBI YITIEpOTHBIX BOJIOKOH.

. Knmaccudukarus yrnepomaHbIX BOJIOKOH.

. OnHOCTEeHHBIE, MHOTOCTEHHbIE HAHOTPYOKH

. CTpyKTypHBIE CBOICTBa

. DIIEKTPOHHBIE CBOMCTBA rpadUTOBOM IIIOCKOCTH

0 I N W bW

. CBepXnpoBOAMMOCTH B HAHOTPYOKax

9. OnTrueckue CBONCTBAa HAHOTPYOOK

10. Tokcu9HOCTHh HAHOTPYOOK

11. TlonyueHue yrinepomaHbIX HAHOTPYOOK

12. Bo3MoXxHbI€ IPUMEHEHNUS YTIIIEPOAHBIX BOJIOKOH

13. CBolicTBa yrJiepOAHBIX BOJOKOH.

14. Ilony4yeHue ymepoaHbIX BOJIOKOH.

15. DneMeHTCcomepKaIIie YIIIEPOIHbIC BOJIOKHA: 00IIHE TTPEICTABICHHMS.
16. IlonyuyeHue aneMeHTCoepKalIX YIIIEBOJIOKHUCTBIX MaTepHalloB.
17. IlpumeHeHne >IeMEHTOYTIIEPOIHBIX BOJIOKOH.

18. MHoro¢azHble BOJIOKHA Ha OCHOBE YIJICPOIAHBIX BOJIOKOH: OOIINE TPE/ICTABICHUS.
19. BosiokHa ¢ METAIUNTMYECKUM TTOKPBITHEM.

20. Bo3aMoHbIE IPUMEHEHHUS YTIIIEPOAHBIX BOJIOKOH

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



PaboTa ¢ KOHCTIEKTOM JIeKIMH, 00pabOoTKa TeKCTa, MOBTOpHast paboTa Ha/l y4eOHBIM MaTepUaIoM
(yueOHMKa, JONOTHUTEIBHOM JIUTEPATYPhl, COCTABICHHE IUIaHA, COCTABICHUE TAOIHUIT ISl CUCTeMaTH3alUN
y4eOHOro MaTepHasa, OTBET Ha KOHTPOJIbHBIE BOIIPOCHI, aHAIMTHUYECKasi 00paboTKa TeKCcTa (AaHHOTUPOBAHU
perieH3upoBanue, pedepupoBaHue, KOHCIIEKT-aHAIN3 U JI.), IIOATOTOBKA MYJIbTUMEINA
COOOIICHUI/TOKIAI0OB K BRICTYIUICHUIO Ha ceMHHape (KOH(PEPEHITNH), TOATOTOBKAa pedepara, COCTABICHHE
oubmmorpadun, TEeMaTHIECKUX KPOCCBOP/IOB, TECTUPOBAHHE H JIP.

HcTopus co3nanus yriepoaHbix BOMIOKOH. CTpyKTypa ¥ MOP(OJIOTHS YIIIEPOAHBIX BOJIOKOH. CBOHCTBA
YIJIEPOIHBIX BOJIOKOH. THIIBI yriepoaHbIx BookoH. Kinaccuukarus yrieponssix BonokoH. [lomyuenue
YIJIEPOIHBIX BOJIOKOH. DJIEMEHTCOACPIKAIINE YIIIEpOJHbIE BOJIOKHA: 001ue mnpeacrasieHus. [lomydenue
AIIEMEHTCOACPKAIIUX YITICBOJIOKHUCTHIX MarepuasoB. [IpuMeHeHne 3IeMEHTOYTIIEPOIHBIX BOJIOKOH.
MHoroda3zHble BOJIOKHA HA OCHOBE YIJIEPOIHBIX BOJIOKOH: 00IIMe MpeacTaBaeHus. BomokHa ¢
METAJUTMYECKUM TTOKPBITHEM.

Tema 3. IlomumepHbie koMno3nuuoHHbIe MaTepuabl (I1IK-3)
Jlexknus.

OcHOBHBIE TIOHATUSL U ompeAesneHus. J(UcnepcHO-yNpOUYHEHHbIE KOMIO3UThI. BOJIOKHUCTBIE KOMIO3UTHI.
[IpocTeie Monmenu paspyuieHuss kommno3uToB. Pacrsbkenue. Ckarne. MexaHu3M  B3auMOJICHCTBUS
KOMIIOHEHTOB ~ KOMIIO3MLMOHHBIX  MarepuayioB.  DU3HKO-XMMHYECKass  CYIIHOCTb  IPOYHOCTH
KOMITO3UIIMOHHBIX MaTepuanoB. CoBpeMeHHBIC MpencTaBiIeHus 00 anre3uu. [loBbIIeHHEe aAre3uu 3a c4eT
MoMU(pUKAMK HAMONHUTENA. HapymieHue mpaBwia aIJUTHBHOCTH B aJTr€3WMOHHBIX COCAMHCHUSX.
Marpuunble  marepuansl. Tumbl  MaTpuuHbBIX — MarepuanoB. [lomuMmepHble  Marpuibl M UX
(UBUKO-XUMUIECKHUE OCOOCHHOCTU. THITBI TEpMOPEAKTUBHBIX CBS3YIONIUX. TepMOIUIACTUYHEIE CBSI3YOIINE.
Camoapmupyromuecs noauMepsl. DopMOBaHHE MOTUMEPHBIX KOMITO3UIIMOHHBIX MaTEpHAIOB

IIpakTH4eckoe 3aHATHE.
Bomnpocsl k cemunapy
. OCHOBHbIE TTOHSTHS U ONPECICHHUS.
. AlucnepcHo-ynpOYHEHHbIE KOMIIO3UTHI.
. BOJIOKHUCTBIE KOMITO3HTBHI.
. [IpocTeie MOaeNN pa3pylIeHNs] KOMIIO3UTOB.
. Pactsxenue. Cxxarue. MexaHn3M B3aUMOACHCTBUS KOMIIOHEHTOB KOMIIO3UIIMOHHBIX MaTEPHUAJIOB.
. OU3HKO-XMMUYECKAsl CYITHOCTh IPOYHOCTH KOMIIO3ULIMOHHBIX MaTEePHAIIOB.
. CoBpeMeHHBIE TIPECTAaBICHUS 00 aJre3Uu.

00 3 N L LN

. IToBrImieHue aJITC3HUH 3a CUHET MOI[I/I(bI/IKaI_[I/II/I HAaITOJIHUTECIIA.

\O

. Hapyuienue npaBuia agiMTUBHOCTH B aAT€3MOHHBIX COCIMHEHUSIX.
10. MarpuuHble MaTepUAJIbI.

11. Tunsl MaTpUYHBIX MAaTEPUATIOB.

12. ITonumepHbIe MaTPUIIBI U UX (PU3UKO-XUMHUECKHE OCOOCHHOCTH.
13. Tumnsl TepMOPEAKTUBHBIX CBSI3YIOIINX.

14. TepmomiaCTUYHBIE CBA3YIOIIUE.

15. Camoapmupyromuecs: HoJIUMEpPHI.

16. ®opmMoBaHKE NOJUMEPHBIX KOMITO3UIITMOHHBIX MaTepHaioB.

17. Yrnepoansle BOJIOKHA Ha ocHOBe nonuakpmionutpuia (ITAH).

18. ®opmupoBaHH€e CTPYKTYPhI U CBOMCTB YIIIEpOAHBIXBOJOKOH n3 [TAH.
19. Yriepoanble BOJIOKHA HA OCHOBE MEKOB

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

[Ton0op 1 ocMBbICIEHNE KOHKPETHBIX IPUMEPOB MO TEME JIEKIIUHU, IIOATOTOBKA K TUCKYCCHSIM,
MIPOEKTHUPOBAHUE M MOJICTTUPOBAHKUE PA3HBIX BUI0B M KOMIIOHEHTOB MPO(ecCHOHaIbHOMN e TeIbHOCTH,
Hay4HO-HCCIIeIoBaTeNNbCKask paboTa, pedaeKCUBHBIN aHAIN3 TPOPECCHOHAIBHBIX YMEHUH C
MCTIOJIb30BaHUEM ay[HO- U BHJICOTEXHUKHU H JIP.



OcHoBHbIE TOHATHS U oripeAesieHus. JlucnepcHo-ynpoYHeHHbIE KOMIO3UThI. BOTOKHHUCTBIE KOMITO3UTHI.
[IpocTeie Mopenu pa3zpyuieHus komno3uToB. PacTsokenne. Cokarue. MexaHu3m B3aMOJEHCTBUS
KOMITOHEHTOB KOMITO3ULIMOHHBIX MaTepuaoB. OU3NKO-XUMUYECKAsI CYITHOCTb MPOYHOCTH
KOMITO3UIIMOHHBIX MaTepuaoB. CoBpeMeHHbIE TpecTaBieHus 00 aare3uu. [loBbIIeHHe aAre3un 3a cYeT
MonupuKauy HanmoHuTeNs. Hapyiienue npaBuia aJiuTUBHOCTH B ITC3MOHHBIX COCTMHEHUSX.
Marpuunble Marepuaiibl. TUIBI MATPUYHBIX MaTepuaioB. [lonuMepHbIe MaTpULIbI U UX
(UBUKO-XUMUYECKHUE OCOOCHHOCTH. THIIBI TEPMOPEAKTUBHBIX CBS3YIOMINX. TepMOIIaCTHUHBIC
cesyromue. Camoapmupyromuecs: noiuMmepsl. DopMoBaHKE MOTUMEPHBIX

KOMITO3MITUOHHBIX MAaTCPHUAJIOB.

Tema 4. Pu3uKo—XUMHYECKHE H JIEKTPOXHMHYECKHE NMPoLecchl Ha yriepoaHbix MaTepuaJax (I1K-3)
Jlexknus.

DNEeKTPOXUMUYECKNE CBOMCTBA yIIEPOAHBIX MATEPUAIOB B PACTBOPAX 3JIEKTPOIUTOB. CTpOEHUE TpaHULIbI
paszzena yrieponHblii MaTepua/3ineKTpoianuT. AncopOlys MOHOB, BOIOPOJA, KHUCIOPOAAa M OpPraHMYECKUX
BELIECTB Ha D3JIEKTPOAAX M3 YNIEPOAHBIX MarepuanoB. Koppo3us: XuMuyeckas U AIIEKTPOXUMHUYECKAs.
VYrepoaHele MaTepuanbl B HEBOAHBIX cpefax. MexaHU3M 3IeKTPOKATAIUTHUECKMX peakuuil Ha
yIJIEPOAHBIX MaTepuasa

IIpakTH4eckoe 3aHATHE.
1. DAEeKTpOXUMHUYECKHE CBOMCTBA YITIEPOJHBIX MAaTEPUATIOB B PACTBOPAX AIEKTPOJIIUTOB.
2. CTpoeHue rpaHullbl pa3zielnia yIiepoaHbIi MaTepua/IeKTPOITHUT.
3. AacopOuus HOHOB, BOJOPO/IA, KUCIOPO/Ia U OPraHUYECKUX BEIIECTB Ha AIIEKTPOJaX U3 yIIIEPOAHbBIX
MaTepHuaoB.
4. Koppo3zusi: XuMH4Y€ECKasl U AJIEKTPOXUMHUYECKAS.
5. YrmepoaHsle Marepuaisl B HEBOAHBIX CPEIaXx.
6. MexaHu3M 3IEKTPOKATATUTHYECKUX PEeaKIMil Ha yIIIEPOAHbIX MaTepraiax.
3amanus i CaMOCTOSITEIBHON paboThI
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

OU3NKO—XMMUYECKUE U IEKTPOXMMUYECKHUE MPOLECCH Ha YIIIEPOIHbIX MaTepranax. [logbop u
OCMBICIICHHE KOHKPETHBIX IIPUMEPOB T10 TeME JIEKIIUH, MOATOTOBKA K JUCKYCCHSM, NMPOECKTUPOBAHHE U
MOJICTTUPOBAHNE PAa3HBIX BUI0B M KOMIIOHEHTOB TNpo(deccnoHaIbHOM e TeNbHOCTH,
Hay4HO-UCCIIeIoBaTeNNbCKask paboTa, pedaeKCUBHBIN aHAIN3 TPOPECCHOHAIBHBIX YMEHUH C
MCTIOJIb30BAaHUEM ay[HO- U BHJICOTEXHUKHU H JIP.

DNEKTPOXUMUYECKNE CBOMCTBA YIIIEPOAHBIX MaTEpUalIOB B paCTBOPAxX AEKTPOIUTOB. CTpOEHUE TpaHULIbI
paszena yriepoaHblii MaTepHall/NeKTPOIuT. AICopOLus HOHOB, BOAOPOA, KUCIOPOAA U OPraHUYECKUX
BELIECTB Ha JIEKTPO/ax U3 YIIEPOIHBIX MarepraioB. Koppo3us: XxuMuueckas U 3JIEKTPOXUMHUYECKAs.
VYrnepoaHsle MaTepuabl B HEBOAHBIX cpeax. MexaHn3M IeKTPOKaTAIMTUYECKUX PeaKui Ha
YIJIEPOAHBIX MaTepuaiax.

Tema 5. [IpomoTupoBaHHbIe yriiepoanblie diekTpoabl (ITK-3)
Jlekumus.
OnexTpokaTanus. TUIBI TPOMOTHPOBAHHBIX YIVIEPOJHBIX AIEKTPOJOB. XUMHUUYECKH MOIU(MUIIMPOBAHHBIC
AEKTPOoAbl. MaKpOKMHETHUECKNE XAPAKTEPUCTUKH YIIIEPOAHBIX IEKTPOIOB

IIpakTnyeckoe 3ansATHE.

Bomnpocsl k ceMuHapy

1. Dnekrpokaranus.

2. Tumbl pOMOTUPOBAHHBIX YITIEPOAHBIX 3JIEKTPOIOB.

3. XuMHu4eCcKd MOIU(PHUITUPOBAHHBIC ATCKTPOJIBI.

4. MakpOKHHETHYECKHE XapaKTEPUCTUKU YIIIEPOIHBIX SIEKTPOOB.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



[TpomMoTHpOBaHHBIE YITIEPOIAHBIE AMEKTPOAbL. PaboTa ¢ KOHCIIEKTOM JIeKIMH, 00paboTKa TEKCTa, HOBTOPHAs
pabota Haj yueOHBIM MaTepHasoM (yueOHMKa, TOMOIHUTEIHHOMN JINTepaTyphl, COCTABICHHUE IJIaHA,
COCTaBJICHUE TAOMUI] JUII CHCTEMaTU3allui y4eOHOro MaTepHrasia, OTBET Ha KOHTPOJIbHBIE BOTIPOCHI,
aHamUTH4YecKas 00paboTka TeKCTa (AaHHOTUPOBAHKE, PELICH3UPOBaHNE, pedepupoBaHHe, KOHCTIEKT-aHATIN3
U JIp.), IOJITOTOBKA MYJIbTUMEINA COOOIICHHIA/TOKIIAI0B K BBICTYIUICHUIO Ha ceMuHape (koHpepeHuun),
noArotoBka pedepara, cocrapnenue o6udnuorpadun, TeMaTHIeCKUX KPOCCBOPAOB, TECTUPOBAHUE H JIP.

DnexTpokaTanus. Tl IPOMOTUPOBAHHBIX YITIEPOIHBIX 3JIEKTPOAOB. XUMUUYECKH MOAUPHUIIMPOBAHHbBIE
ANEKTPOJbl. MaKpOKMHETHYECKHE XapaKTEePUCTUKU YTIIEPOAHBIX AIEKTPOIOB.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Omnpoc

Tema 5. IIpoMOTHpPOBaHHBIE YIIIEPOIHBIE DJIEKTPOBI
1.27eKTpOXMMHUYECKHUE CBOMCTBA YIVIEPOJIHBIX MATEPUAJIOB B PACTBOPAX AJNEKTPOIUTOB.
2.CtpoeHue rpaHullbl paszena yriepoaHbli MaTepHra/>JIeKTPOIIHT.

3. AncopOuusi HOHOB, BOJIOPOAA, KUCIOPOa U OPraHUYECKHUX BEIIECTB HA JIEKTPOJAX U3 YIIIEPOTHBIX
MaTepHaoB.

4. Koppo3usi: XuMHU4Y€eCKas U dJEKTPOXUMUYECKAS.
5.YmepoaHsle Marepuaibl B HEBOAHBIX CpPElax.
6. MexaHu3M AIEKTPOKATATUTHYECKUX PEeaKIMil Ha yIIIEPOAHBIX MaTepraiax

Pedepar

Tema 1. CtpykTypHBIE GOPMBI yIIepoaa U PU3NKO-XUMHYECKHUE CBOMCTBA YITIEPOIHBIX MaTEPUAJIOB.
. CTpyKTypHBIE CBOMCTBA
. DIEeKTpOHHBIE CBOICTBA rPpapUTOBOM MIOCKOCTH
. CBepXnpoBOAMMOCTH B HAHOTPYOKax
. OnTueckue cBONCTBAa HAHOTPYOOK
. TOKCHYHOCTH HAHOTPYOOK
. [lomyuenue yriaepoaHbIX HAHOTPYOOK
. Bo3MokHBIE TPUMEHEHMSI YITIEPOJHBIX BOJIOKOH

0 3 N L LN

. CBOlCTBa YyINIEPOIAHBIX BOJIOKOH.

Tewma 2. YrepoaHbie BOJIOKHA
. Ilonmy4yenue ymiepoaHbIX BOJIOKOH.
. DIIeMEeHTCOIepIKaIie YIIIePOIHbIC BOJOKHA: O0IIINE MTPEICTABICHHS.
. HonyquI/Ie BHGMGHTCOIlep)KaH_II/IX YF.HGBOHOKHI/ICTLIX MaTepI/IaJIOB.
. [IppuMeHeHne 21eMeHTOYTIIEPOTHBIX BOJIOKOH.
. MHOTrO(]a3HbIE BOJIOKHA HA OCHOBE YIJIEPOIHBIX BOJIOKOH: OOIIUE MPEICTABICHHS.
. BOJ'IOKHa C MCTAJUIMICCKUM IMOKPBITUCM.

~N N L WD

. Bo3MOXHBIE IPUMEHEHNS YIIIEPOJHBIX BOJIOKOH

Tema 3. [lonumepHbIE KOMIIO3ULIMOHHBIE MaTepUabl
1. ®u3nKo-xuMHYEcKasi CyIIHOCTh IPOYHOCTH KOMIIO3UIIMOHHBIX MaTE€PHUAIIOB.
2. CoBpeMeHHbIE IPECTABICHUS 00 are3HH.
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. IloBbIlIeHNE aAre3nu 3a c4eT MOAM(DUKALMY HATTOTHUTEIIS.
. Hapymienue npasuina aaIMTUBHOCTH B aAT€3MOHHBIX COECIMHEHHUSIX.
. MarpuuHble MaTepHAIIbL.

AN L A~ W

. Tumsr MAaTpHUYHbIX MATCPUAJIOB.

Tema 4. ®U3NKO—XMMHYECKHUE U NIEKTPOXUMHUUECKHUE MPOLIECCHI HAa YITIEPOJHBIX MaTeprasiax
. IlonmumepHbIe MaTPUIIB U UX (PU3HKO-XUMHUYECKUE 0COOCHHOCTH.
. TUIBI TEPMOPEAKTUBHBIX CBSI3YOIIUX.
. TepMoIIaCTU4HbIE CBA3YIOILKE.

AW N =

. CamoapmMupytomiuecs mojJuMepsbl.

Tewma 5. [IpoMOTHPOBaHHBIE YITIEPOIHBIE AINEKTPOIbI
. DIEKTpOKaTaIu3.
. THUIIBI TPOMOTHPOBAHHBIX YITIEPOIHBIX AJIEKTPOAOB.
. XUMHYECKU MOAU(UITUPOBAHHBIC IIEKTPOIBI.

A W N =

. MakpoKMHeTHYeCKHE XapaKTEPUCTUKH YITIEPOTHBIX SJIEKTPOIOB.
4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosblie Bonpocsl 3auera (ITK-3)
Tunossle BOIIPOCHI 3a4eTa

1. Tekctypa yrepoaubeix marepuaioB. [lopucras cTtpykrypa u moBepxHoCTh. Makponopsl. Me30mopbl.
Muxkpornopsl. ['napodoOoHO-THAPOGUIBLHEIE CBOMCTRA.

2. AncopOIMOHHBIE M KaTAIUTHYECKHE CBOMCTBA YIIIEPOIHBIX MaTepPHAOB. AZICOpPOLINS U3 Ta30BOM (a3bl.
AncopOnust U3 pacTBOPOB EKTPOIUTOB. MosekymsipHas copOuus. Karamus.

3. Ymepoansie BosiokHA. MicTopust co3anus yriepoaHbIX BOJOKOH. CTpyKTypa YINIEpOAHBIX BOJIOKOH.
Mopdomnorust yriepoaHbIX BOJIOKOH.

4. CBoiicTBa yIIIEPOIHBIX BOJIOKOH. THITBI yIIIepoHBIX BOJIOKOH. Kimaccudukamus yriepoHbiX BOJIOKOH.
[TomyueHue yriaepoaHbIX BOJOKOH.

Tunosble 3axanus s 3a4era (IIK-3)
TunoBsie TeMbl pedeparoB
. ®ymepenst. Pymwreput. Jloncaeiimar. Tpaden. Yaour (Chaoite) u rpadur
. [lupoyrnepon, nuporpadut, CTEKIOYIIIEPO]
. Ilenorpagur
. YriepoaHbie HAaHOTPYOKH
. UcTopus pa3BuTHs IPOU3BOJCTBA YIIETPAPUTOBLIX MAaTEPUAIOB

. HOBerHOCTHBIe HAaHOCTPYKTYPhI: ICPCICKTUBLI CUHTC3a U UCIIO0JIb30BaHUS.

. HepCHeKTI/IBHI)IC KOMITO3MIIHUOHHBIC HAHOMATCPHUaJIbl AJId paKeTHO-KOCMquCKOﬁ TCXHHUKU.

1

2

3

4

5

6. DnemMeHTcoepKallUe YTOIbHBIE BOJOKHUCTHIE MAaTEPHUAIIBI

7

8

9. HaHOKOMMO3UTHI: HCCIIEOBaHUS, TPOU3BOJICTBO, MPUMEHEHHE.
1

0. MexaHuka pa3pylieHrs KOMIIO3UIIMOHHBIX MaTEPUAJIOB..

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerenuu
TOCTHKEHHMSI pe3ynbTaTa)




I1K-3 JIeMOHCTpPUPYET 3HaHUS AKTyaJbHbIX HAIIPABJICHUM UCCIICIOBAaHUN B
o0NlacTH CHHTE3a M TMPHUMEHEHHs YIIEPOTHBIX MaTepHuajoB, OTBET
IIOCTPOEH JIOTUYHO, TIPOBOJUT HAy4yHbIE MCCIEAOBaHUSA IO
c(OpMyYTUPOBAHHON TEMaTUKE, CaMOCTOSTEIBHO COCTABIAET IUIAH
UCCIIEIOBAHNUS W TIOJIy4aeT HOBbIE HAyyHble M IPHUKJIAJHbIE
pe3ynbTartel. AHATU3UpyeT Teopun M 00JajaeT HaBBIKAMHU
NpPaKTUYeCKOM paboTbl B OONACTH CHUHTE3a M TNPUMEHEHUS
YIJIEPOJHBIX MAaTEPHUAIIOB

«3a4TCHO»

I1K-3 JleMoHCTpUpyeT (parMeHTapHBI YPOBEHb 3HAHUHM aKTyaJbHBIX
HalpaBJICHU HCCleoBaHUKA B 00JacTH CHHTE3a U TPUMEHEHUS
YIJIEPOIHBIX ~ MaTepHalioB, CHOCOOEH  NPOBOAUTH  HAyYHBIC
UCCIIEIOBaHUA 1O C(HOPMYJIMPOBAHHON TEMAaTHKE, CaMOCTOSTEIHHO
«HE 324TCHO» HE MOXET COCTABJIATH IUIAH MCCIIEIOBAaHUSA U II0JIy4aTb HOBBIE
Hay4yHble M NPUKIAJAHBIE pe3yiabTarsl. B oTBeTe Ha BONIPOCHI
OTCYTCTBYET JIOTMKA. TE€OpHIO M HABBIKH MPAKTHUECKOW paboThl B
o0JlacTH CHHTE3a U NMPUMEHEHUS YIIEPOTHBIX MaTepHaOB OCBOMII
¢dparmeHTapHO

5. MeTonnueckue ykazaHusi AJsl 00y4al0IUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CAMOCTOSTEIBHOM padOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBLI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
cofepxkaHueM paboueil mporpammbl nuciuiumHbl (PITJ]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yyennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IIpPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENIATh KOHCIIEKT, UCII0JIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHble 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW PabOTHI, 10 TeME Mpe/cTaBleHHbIe B myHKTe 3.2 PI1/I.

- TP MIOAATOTOBKE K TEKYIIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
5.3 Pexomennamuu 1o paboTte ¢ Hay4HOU U y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOM M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.
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KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. ®axnpman b. Xumus HOBBIX MaTepuajoB M HAaHOTEXHOJIOTHH : [y4eO. mocobue] : [Hayd. m3gaHue]. -
Honronpynusiid: M3nat. Jlom "Uatemnext", 2011. - 464 c.

2. Cromspos, P. A., bypakosa, U. B., bypakos, A. E. Hanoyrneponnsie GyHKIIMOHAIBHBIC MaTepuaibl U
MOKpBITUSL : YydeOHoe mocobue. - Bech cpok oxpanbl aBTOpckoro mpaBa; HaHoymiepoaHbie
(yHKIIMOHATBHBIE MaTepuajabl U TOKPHITHSA. - TaMOoB: TamMOOBCKMH TOCYIapCTBEHHBIM TEXHUYECKHUI
yuuBepcuter, DbC ACB, 2018. - 96 c. - Tekcr : snexrponssii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/94354 . html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Konokoneies C. H. Yrepogusie marepuansl. CBOWCTBA, TEXHOJIOTHH, IPUMEHEHUS : [yueb.mocodue]. -
Honronpynusiii: M3nat. lom "UaTennext", 2012. - 295 ¢.; 295 c.; 295 c.

2. Aoumesa, A. K., Akumbexos, H. I11., Aprtmann, A., AptManH, [, bakenos, XK. b., beccapa6osa, 1. M.,
buiicen6aes, M. A., ['unemanoB, M. K., lurens, U. 3., Emypanos, M. M., XXannocos, XX. M., )Kybanosa,
A. A., KeeibaeBa, H. K., 3axapos, B. A., 3amksapa, O. B., Kepumkynosa, A. P., Kucray6aesa, A. C.,
KoxanakoBa VYrmiepoiHble HaHOCTPYKTYPUPOBaHHBbIE MaTepuajbl Ha OCHOBE pPACTUTENBHOTO CBIPBS. -
2024-05-23; VYrepoaHble HaAHOCTPYKTYpPUPOBAHHBIE MarepHaibl Ha OCHOBE PACTUTEIBHOIO CBIPbS. -
Anmatsl: Kazaxckuii HallmoOHaNBHBIA YHUBEPCHUTET UM. anb-Dapadu, 2010. - 302 c. - TekcT : AIeKTpOHHBIN
// TPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/58486.html

6.3 VHbpIe NICTOUHMKMU:

1. 3BC «Znanium.com» - http://www.znanium.com/index.php?item=main

2. DnexkTpoHHas OuOIMoTeka yaeOHUKOB JUTsl BY30B - http://4du.ru/

3. DnekrpoHHas Oubnuoreka yueOHUKOB - http://studentam.net/content/category/1/2/5/

4. YHUBEpCHUTETCKasE OMOIMOTEeKA OHJIAlH: AIEKTPOHHO-O0MOIMoTe Has cuctema - http:// www.biblioclub.ru
5. yueOHbIEe MaTepuaibl Ha caiite xumuueckoro ¢akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

JUis mpoBeneHWs 3aHATHH MO JUCIHMIUIMHE HEOOXOAWMO CIeIyIollee MaTepualbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayAUTOPHM JUIsl TPOBEACHHS 3aHATUN JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
IPYNIOBBIX W WHIWBHUIYaJIbHBIX KOHCYJIBTALUW, TEKYHIEr0 KOHTPOJII M TMPOMEXYTOUYHOM arrecTaiuw,
TIOMEIIIEHUS JUIsl CAMOCTOSTEIbHOM paboThI.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHus yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPey YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:
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Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepannonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccronanshsrii mioc 2007

7-Zip 9.20

[Tpodeccuonansubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. VYHuBepcurerckass  OuwbOnmoTeka  OHJIAMH:  DIEKTpOHHO-OMOMMoTeunas  cucrema. —  URL:
https://biblioclub.ru

2. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas oanexktponHas OubOnuorexka Poccuiickoit akamemuun — ectectBo3Hanms. —  URL:

https://www.monographies.ru
4. FOpaiit: anexkTpoHHO-Onbmroreunas cuctema. — URL: https://urait.ru
5. IPR BOOKS: snekrponno-6ubnuoreunas cucrema. — URL: http://www.iprbookshop.ru

JJIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4YeHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOJIb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



