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HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI TEXHOJIOTTA MATEPHUAJIOB DJIEKTPOHHOM TEXHUKHA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.01.05
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 5 cemectp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 5 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 5 cemecTp - 32 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanum 5 cemectp - 18 yacos;
CamocrosiTesibHasi padoTa 5 cemecTp - 93,2 yaca;

B ToM unciie Ha KII/KP 5 cemectp - 15,7 yacos;
WHas koHTaKkTHasi padoTa 5 cemecTp - 4 yaca;

BKJIIOYAS:
JlaGopaTopnasi pabora
KontpoabHas padora
IIpome:kyTouHasI aTTeCTAIINS:

3amuTa KypcoBoii padoThI 5 cemecTp - 0 yacoB;

IK3aMeH 5 cemecTp - 0,8 uaca;

Bcero - (0,8 yaca
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(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa MOIIHCH)

3BaHHE)



1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Henp ocBoeHHMs NMCUMIUIMHBI. [lenbr0 OCBOEHMS IUCUUIUIMHBI SIBJSIETCS M3YyYEHUE METOIOB

MOJIYYSHUS U UCCIICIOBAHMS DJIEKTPOTEXHUUECKUX MaTepUaIoB
3agaun AMCHMIIINHBI

- UIBYUCHUC CHMMGTprIHOFO arrapara onucanusa CTpOCHUs aTOMOB, MOJICKYJI, KPUCTAJIJIOB U

KPUCTAIIMYECKUX CTPYKTYP;

- 03HAKOMJICHHE C OCHOBHBIMU TEXHOJOTHYECKUMHU IIPOLECCAMH ITOIYyYEHUS KPUCTAIUIOB,
KEPaMHUKH, IUICHOK ¥ KOMIIO3ULIMOHHBIX MaTEPUAJIOB;
- IpUOOpETEeHNE HABBIKOB UCCIICAOBAHMS (PU3HMUECKUX CBOUCTB JIEKTPOTEXHHUUYECKUX

MaTCpPUaJIOB.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

ITK-3 Crocoben
y4acTBOBATh B MIPOBEACHUH
TEXHOJOTMYECKUX
MPOIIECCOB M3TOTOBIICHUS
MaTepUaIOB IEKTPOHHON
TEXHHUKHU, MHKPO- H
HAHOJICKTPOHUKHU

W J1-1nk-3 3HaeT 6a3oBbIe
TEXHOJIOTUYECKHE MTPOLIECCHI
W3TOTOBJICHHS MAaTEPUAIIOB
ANIEKTPOHHON TEXHUKHU, MUKPO-
Y HAaHODJIEKTPOHUKU

3HaThb.
- OU3UKO-XUMHYECKHIE OCHOBEI MMOJIYYCHHA
SJICKTPOTCXHUUCCKHUX MATCPUATIOB.

YMETh:
- [IpoBoauTh nepuBaTorpaduueckuit
aHau3.

T1K-4 Crnocoben
y4acTBOBaTh B
HpOGKTI/IpOBaHI/II/I
HUHTETPAIbHBIX CXEM

N/I-2nik-4 lemoncTpupyer
3HAHUE COOTBETCTBHUS
TCXHOJIOTHUHU ITPOU3BOACTBA U
nporecca NPOSKTHPOBAHUS
HHTErpaJIbHBIX CXEM

3HATh:

- OCHOBBI TEXHOJIOTHH MOIYYEHHUS
KPUCTAJUIOB, KEPAMUYECKUX,
KOMITO3UIIMOHHBIX MaTEPHAIIOB, IUICHOK;
- OCHOBBI CTPOEHUS KPUCTAIIIOB,
CUMMETPHH, DJIEMEHTBI TCOPUH TPYIIIL.

YMETh:
- [IpoBoIMTH peHTreHO(ha30BbIN aHAJIH3.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTelbHOI  mporpamme
Hanotexnonorus B anextponuke (nanee — OIIOII), nanpaBnenust noarotoku 11.03.04 DnexTpoHuka u
HaHORJIEKTPOHHKA, YpOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OakanaBpuar.

bazupyercs Ha ypoBHE cpeqHero o01ero oopa3oBaHusl.

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOMN KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8g|© J1ab — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CtpoeHue aTOMOB 1 16 5 - - - - - - 8 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MoJieKys. Beenenue B IToBTOpenune maTepuaina no paszaeny "CrpoeHue
TEOPHI0 CHMMETPHH. aTOMOB ¥ MOJIEKyJl. BBeieHue B Teoputo
11 CrtpoeHue aTOMOB U - - - - - - 4 - CUMMETpHH."
MOJIEKYJI Ilposedenue uccredosanuii: Pabora
1.2 ITonsarue "xpucrami". - - - - - - 4 - BBINOJIHACTCS [0 MHANBUAYAIBHOMY 3a/IaHHIO.

OJeMeHTHI TeOpUuHu
TpyIIIL.

JIns mpoBeieHusI UCCIIeIOBaHMS IPUMEHICTCS
clenyromnre MaTepraisl: HaydHo-TeXHuIeckas
JUTEpaTypa 1o BEIOPaHHOM TeMe KypCOBOH
paboTEHIL.

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUI TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIMMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1a4¥ BBITIOJTHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "CTpoeHue aToMOB M MOJIEKYJI.
BBeznenue B TeOpHI0 CUMMETPUU." MaTepUaly.
Iloozomoeka K ayounmopHbiv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Ilodzomogxa domawinezo 3adanua:
[MoxroToBka JOMAaIITHETO 3aJaHHs HAIpaBJICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHambHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJICHTAM T10 U3y4Y€HHOMY B pa3jelie
"CtpoeHne aTOMOB U MOJIEKyJI. BBenenue B
TEOPHIO CHMMETPHH." MaTepuaiy.
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JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4YUTH JIUTEPATYPy U pa3odparh NpUMepsbI
BBITIOJTHEHHS OA00HBIX 3aaHuil. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020moeKka K KOHmMPOIbHOU padome:
N3zy4yenne marepuanos no paszaery CTpoeHue
aTOMOB M MOJIeKyJl. BBeneHue B Teopuio
CHMMETPHH. U TIOATOTOBKA K KOHTPOJIBHOM
pabore

Ilodzomoska Kypcosoit padomur: Kypcopas
pabora npezacTaBieHa B BUAE KPYIHOMU 3a1a4u
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapHaHTa IIPOEKTHOro perreHus. [Ipumep
3aganust: 1) [IpuBecTn neTanpHOE ONMCaHNE
(M3UKO-MaTEMaTHIECKUX METO/,
MIPUMEHAEMBIX B TEOPHH BAJICHTHBIX
CBSI3eH(TEOpHH MOJIEKYIISIPHBIX OpOHTaIICH,
Teopuu rpymit...) 2) [IpuBectn mpumep
peann3aniy METOJ0B K KOHKPETHBIM
MarepuagaM JEKTPOHHOM TEXHUKU
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"CTpoeHne aTOMOB U MOJIEKyJ]l. BBeneHue B
TEOPUI0 CUMMETPUM."

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], 26-56
2 CTpoeHne KPHCTAIIOB. 20 6 8 Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
2.1 Kpucrannsi ¢ 8 2 4 IToBTOpenue matepuana no pasaeny "CrpoeHue
MEPUOIUIECKON KpHUcTamios."
CTPYKTYpOil IIposedenue uccnedosanuii: Pabora
2.2 | HdedexTsl B KpUcTaLIax 12 4 4 BBITTOJTHACTCS 110 MHANBUAYAIEHOMY 3a/IaHHIO.

[t npoBeneHus uccieqoBaHusl IPUMEHSIETCS
cienyromue Marepuainsl: HayuHo-TexHuueckas
JUTEpaTypa 1o BEIOPaHHOH TeMe KypCOBOH
paboThI.




Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszgene "CTpoeHne KpUCTaUIOB." MaTepHuaty.
1lo020mo6Ka K ayOumopHovim 3aHAmusaM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Iloozomogka domauinezo 3adanua:
[MoaroroBka goMalHero 3aiaHus HaIlpaBieHa
Ha OTPabOTKY YMEHUI pelIeH s
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aganue
BBIJJAETCS CTY/ICHTaM I10 U3yYCHHOMY B pasJielie
"CTpoeHHe KpUCTaJIJIOB." MaTepuany.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOANMO
W3YYUTH JUTEPATypPy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 33/IaHUs TIPOBOIUTCSI IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM pa0oTaM.
Ilodzomoska Kypcosoit padomur: Kypcopas
pabora npejacTaBieHa B BUE KPYIHOHU 3aauu
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapuaHTa MPOEeKTHOro pemenus. [Ipumep
3amanus: 1) [IpuBecTr AeTarbsHOE ONMMCAHUE
(U3NKO-MaTEeMaTHIECKUX METOOB,
OTIMCHIBAOIIIX MEXK(pa3HbIE, MEXK3EPECHHBIC
rpaHUIbl KpUCTaLUUTOB 2) [IpuBecTn npumep
pearu3ai METOI0B K KOHKPETHBIM
MaTepHualiaM IEKTPOHHON TEXHUKH
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"CTtpoeHne KpucTayios."

OCHOBBI TEXHOJIOTHH
MOy ICHUS
KPHUCTAJLIOB,

32

10

10

12

Ioozomogka Kk mexyuiemy KOHmMponio:
[ToBTOpenne maTepuana mo pasaeny "OCHOBBI
TCXHOJIOT'MU MOJYYCHUSA KPUCTAJJIOB,
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KepaMHUYECKUX
MaTepuaoB.

KepaMH4YeCKUX MaTepuanos."
Ilposedenue uccnedosanuii: Pabora

3.1

®da3oBbIC JuarpaMmbl

12

SN

I

3.2

Texnonoruu pocTta
KpUCTAJIJIOB

12

3.3

Kepamuueckas
TEXHOJIOTHUS

BBITIOJTHSETCS 10 MHAWBUIyaIbHOMY 33/1aHHIO.
JInist IpoBeICHNS HCCIIEIOBAHMSI IPUMEHSIETCS
crenyrone Marepuainsl: HayqHo-TexHrIecKas
JUTEpaTypa 1o BEIOPaHHOH TeMe KypCOBOH
paboTEL.

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a71a4M BBITIOJIHEHHMS J1Ta0OpaTOpHOil paboThI, a
TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzgene "OCHOBBI TEXHOJIOTHUH MOJTyYCHHS
KpPHUCTAJIOB, KEPAMUYECKUX MaTepuaos."
Marepuany.

Ilo020mo6Ka K ayOumopHnovim 3aHAmMusAM:
ITpopaboTka neKnnH, BEIOIHEHUE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka KOMaIIHETO 3a1aHUS HAIIPABICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHne
BBIJIA€TCA CTYACHTAM I10 U3Y4EHHOMY B pasjiene
"OCHOBBI TEXHOJIOTHH MOJTYYECHUSI KPUCTAIIOB,
KepaMHYIEeCKUX MaTepuasoB." MaTepuay.
JIONIOTHUTENBEHO CTYIeHTY HE0OX0IMMO
N3Y4YHUTh JIUTEPATYpPy U pa3odpaTh NpUMeEpHI
BBITIOJTHEHHS IOR00HBIX 3aanuil. [IpoBepka
JIOMAIITHET0 3aJJaHus! POBOJMUTCS 1O
IIPE/ICTaBICHHBIM TUCEMEHHBIM paboTam.
Ilodzomogxa kypcosou padomuwi: Kypcopas
paboTa npeacTaBiIeHa B BHJE KPYITHOH 3a1aun
Mo yueOHOMY Kecy, 0XBaTHIBAOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapuaHTa MIPOEKTHOro pemienus. [Ipumep
3amanus: JleTapHOE ONMCaHNWE METo/Ia
MOJTyYCHHUE MaTEePHAIIOB 3JIEKTPOHHOHN TEXHHUKH,
TEXHOJIOTUUECKHUH TIPOLIECC MOIyIEHHS
KOHKPETHBIX MaTepHasIoB.
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Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"OCHOBBI TEXHOJIOTHH MOTYICHUS KPUCTAIIIOB,
KepaMHYECKHX MaTepHaioB."

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[3], 174-238
[4], 10-24

OCHOBBI TEXHOJIOTHHI
I0JIy4Y€HUs
KOMITIO3UITMOHHBIX
MaTEepPHAJIOB, IICHOK.

16

4.1

Kommo3ununonnsie
MaTepHabl

4.2

OCHOBHBIE METOIBI
MOJTyYCHUST TOHKUX
IJICHOK

Iloozomoeka K meKyuiemy KOHmMPOJiio:
IToBTOpenne maTepuana 1o pasaeny "OCHOBBI
TEXHOJIOTHH MOJYYCHHS KOMITO3UITHOHHBIX
MaTepHasoB, INICHOK."

Ilposedenue uccnedosanuii: Pabora
BBITIOJTHSETCS 10 MHANBUIYaIbHOMY 33/1aHHIO.
J1ist mpoBenieHUst HCCIIeIOBaHMUsI IPUMEHSIETCS
clenyromne MaTepraisl: HaydHo-TeXHHIeckas
JUTEpaTypa 1o BEIOPaHHOH TeMe KypCcOoBOH
paboTEHIL.

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHU TI0 JTAOOpaTOpHOU paboTe
HEOOXOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yIbTATOB M0 U3yUYEHHOMY B
pazzaene "OCHOBBI TEXHOJIOTUH MOJTyYSHHS
KOMIIO3HITHOHHBIX MaTepHaJIOB, TUICHOK. "
MaTepHuainy.

1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Ilodzomogxa domawinezo 3adanua:
[MoxroToBka AOMAITHETO 3aJaHHs HATIPABJICHA
Ha OTPabOTKy YMEHUI pemeHus
npodeccroHabHBIX 3a/1a4. JlomalHee 3ajaHue
BBIJJACTCS CTY/ICHTaM [0 U3Y4eHHOMY B pa3jelie
"OCHOBBI TEXHOJIOTHH MOTYICHHUS
KOMIIO3HITHOHHBIX MaTepHaJIOB, TUICHOK. "
Marepuany. JIONoJHUTENIBHO CTYACHTY
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HE0OX0IMMO M3YYHUTh JINTEPATypy U pazo0paTh
NIPUMEPHI BHIMOTHEHUSI OJOOHBIX 3aaHHM.
IIpoBepka goMaIIHEro 3aJaHus IPOBOIUTCS IO
MIPECTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilodzomoeka Kypcosoit pabomui: Kypcoas
paborTa npeAcTaBiIeHA B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BEIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3agaHus: JleTasbHOE ONUCaHKUE MeToMa
MOJIydeHHUE MaTePHUAIOB 3JICKTPOHHOM TEXHUKH,
TEXHOJIOTHUECKHUH Mpoliece MOTyIeHUs
KOHKPETHBIX MaTepHaJIoB.

Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOTHUTENBHOTO MaTepHaa Mo pa3zieiry
"OCHOBBI TEXHOJIOTHH MOJTyYEHUS
KOMITO3HIIMOHHBIX MaTE€PHAJIOB, INICHOK."
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[2], 489-514

HccnenoBanue Gu3UKo-
XHUMHUYECKUX CBOMCTB
AJIEKTPOTEXHUIECKUX

MaTepHasoB.

24

5.1

PentrenoazoBsrit
aHanu3

12

5.2

HepuBarorpadudeckuit
aHaIn3

12

Ilodz0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"UccrnenoBanue GU3NKO-XUMHICCKIX CBOHCTB
ANEKTPOTEXHMUECKUX MaTepHajoB."
Ilposedenue uccnedoganuii: Pabora
BBITIOJTHACTCA 110 MHAWBUAYAJIbHOMY 3a1aHUTO.
JI1s mpoBeieHusI CCIIeIOBAHMS IPUMEHSICTCS
clenyromnre Matepuaibl: HaydHo-TeXHHIeckas
JUTEpaTypa 1o BEIOPaHHOH TeMe.
[porpammuoe obecnieuerne Winscaler, Celref,
Origin

Iloozomogka Kk 1adopamophnoii pabome: J{ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3aJ1a4H BBITIOJHEHNUS 1TaO0paTOPHOH paboTsl, a
TaK XK€ U3Y4YUTH BOIIPOCHI BAPUAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pazzgene "HMccnenoBanne pU3NKO-XUMHUIECKUX
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CBOWCTB 3JICKTPOTEXHUICCKUX MAaTCPUANIOB."
MaTepuany.

IIoozomoeKa K ayoumopHsim 3aHAmMUAM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomosxa domawnezo 3a0anus.:
[MoxroToBka goOMaITHeTo 3aaHUS HalpaBIeHa
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3a1a4. /loManiHee 3a1aHue
BBIJIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"UccrnenoBanue GU3NKO-XUMHICCKIX CBOHCTB
NMEKTPOTEXHUUECKUX MaTepHuajoB." MaTepHaiy.
JIOTIOTHUTEIIBHO CTYICHTY HEOOXO0AUMO
U3Y4YUTH JIUTEPATypy U pa3oOpaTh MpUMEpEI
BBIMOJIHEHUS 1OI00HBIX 3ananuii. [IpoBepka
JTIOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM pa0oTaM.
Iloozomosxa Kk KOHmMPOIbHOIUL padome:
Wzydenne maTepuaioB Mo pa3uery
HccrnenoBanne GpU3NKO-XIMHYECKIX CBOHCTB
ANEKTPOTEXHIUECKUX MAaTePHAJIOB. H
MOATOTOBKA K KOHTPOJIBHOU paboTe
Camocmoamenbnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
"UccrnenoBanue GU3NKO-XUMHICCKIX CBONCTB
ANEKTPOTEXHIMUECKUX MaTepHasoB."”

OKk3aMeH 36.3 - - - - 0.8 - 335
Kypcogas pabora (KP) 35.7 - - - 16 - 15.7 -
Bcero 3a cemecTp 180.0 32 - 32 16 0.8 59.7 335
Hroro 3a cemecTp 180.0 32 - 32 18 4 0.8 93.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnauBuyanpHble KOHCYIbTAlMH M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenaam
mucuuruinHel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrounas

aTrTecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmpoenue amomos u monexyn. Beedenue 6 meopuio cummempuu.

1.1. CtpoeHue aToMOB U MOJIEKYJ
KBaHnTOBO-ME€XaHUUECKOE OMHCAaHME ATOMHBIX cucTeM, ypaBHeHue lllpemunrepa. ATomHBIE
opbuTanu. XuMHYECKUe CBOMCTBa aToMOB. KBaHTOBO-MeXaHUYECKHE TEOPUN XUMUUYECKOM CBSI3U. .

1.2. IlonsTue "kpuctaynn". 1eMEeHTbl TEOPUM TPYIII.

[lepuonuyeckue M anepuoJUUEcKUe KpUCTAUIbl. TepMHHBI, UCIOJIb3yeMble Ul OIMCAHUS
pEaIbHBIX KPUCTAJUIOB WM MX HUACAIU3UPOBAHHBIX Mojeneil. [IpeoOpasoBaHusi CHMMETPHH.
OnpezneneHue TIpymibl, OCHOBHbIE CBOMCTBa rpynn. TodeyHble TpyHnbl CHUMMETPHU.
[TpoctpancTBeHHble Tpymmbl cuMmMeTpuu. IlpeacraBnenus rpynn. OO003HAYEHUsT HEMPUBOAUMBIX
MPEJCTaBICHUM. .

2. Cmpoenue kpucmaJiios.

2.1. Kpucramibl ¢ N€pHOIUYECKON CTPYKTYPOM

JanpHuit OpsAIOK B CTPOSHUM KPUCTAJUTMUECKUX BemiecTB. Kpucraminorpapuyeckue CuCTEMBI.
MexyHaponnble 0003HaueHUsi KiaccoB cumMeTpuu. Ornepaluu CUMMETPHH KpHCTalia.
N30ocTpyKTypHOCT, CTPYKTypHBbIe THUNbL. Kinaccudukamus CTpyKTYpHBIX THUIIOB. PaccMoTpenme
HEKOTOPBIX CTPYKTYp pealibHbIX MarepuanoB. Kiaccudukanus KpUCTAIOB MO XapakTepy
KOOPIAWHALIHH. .

2.2. JledekThl B KpHUcTaIax

Knaccugukanus nedextoB B Kpuctauiax. Todeunsle nedexTsl. TepMoIuHAMHKA TOYEUHBIX
nedexroB. Juciaokammu. Mex3epeHHble rpaHunbl. Da3oBble TpaHUIBl. ATOMUCTHYECKHIA
MexaHu3M i y3un B TBEPIOM Telle. .

3. Ocrosbl mexunonrocuu NOJVHYEHUA KpUucmajiios, KepamuiyeCKux mamepudaios.

3.1. ®a3oBble qUarpaMMsl

OcHOBHBIC TIOHSTHSI U ONpEIEICHUs. YCIOBUS H30TEpMHUECKOTO paBHOBecus. [IpaBuno ¢as
['u606ca.  ODHOKOMIOHEHTHBIE  CHUCTEMBl.  JI[ByXKOMIIOHEHTHBIE = CHUCTEMBI.  DJIEMEHTHI
JTBYXKOMITOHEHTHBIX (a30BbIX Auarpamm. OrmpeaeneHUue CBOMCTBA CHCTEMBI MO €€ auarpaMmme
CcOCTOSTHUM. TpEeXKOMIOHEHTHBIE CUCTEMBI..

3.2. TexHOJI0TMH pOoCcTa KPUCTAIIIIOB

Monokpucramisl. [lnaBnenne n kpucraumsanus. ['oMmoreHHoe U reTeporeHHoe o0pa3zoBaHUE
3apojpliieid. 3aBUCUMOCTh CKOPOCTH MPOLECCa KPUCTALIU3ALNN U MHKPOCTPYKTYPBI CIUTKA OT
yuciaa 3apojblllel M HMX CKOPOCTH pocTa. MexaHu3Mbl pocTa TpaHEed KpHCTAIIOB.
['unpoauHaMuUecKue peXuMbl MPU KpucTam3anuu. Kinaccudukaiuss METOIOB BhIpAlIMBAHUS
kpuctamioB. Meron Kupomnynoca. Meton BbeiTaruBanus Yoxpanbckoro. Meron bpumxmena-
CrokOaprepa. Meton Bepneitns. Merton 30HHOW KpucTaud3anud. MeTONbI BBIpAIIUBAHUS W3
pacTBOpoB. MeTo/1bI BEIpAIIUBAHUS U3 Ta30BOM (Da3blI..

3.3. Kepamuueckas TE€XHOJIOTHUS

Kpucranmuueckne u amop¢Hubsie TBepable Tena. CriekaHme W pocT 3epHa. TBepaodasHoe
cnekanue. Kunernka crekanus. MUKpPOCTpYKTypa KepaMHKH. ATOMHBIE MEXaHHU3MBI,
BO3HUKaOIKe pu criekannu. JKunkodasHoe criekanue. MexaHu3MbI KUIKO()A3HOTO CIICKaHWS. .
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4. Ocrosbl mexHon02UU NOAVYEHUS KOMNOSUYUOHHBIX MANMEPUATIO8, NIEHOK.

4.1. KoMo3uuoOHHbIE MaTepHUaIbl

Knaccudukanus KOMIIO3UIIMOHHBIX MaTepuanoB. MaTpuuHble MaTepualibl. ApMHUPYOIINE
3JeMeHThI. BHJbI, CBOWCTBA M TEXHOJOTUYECKUE METO/IBI MOTYUYCHUSI apMUPYIOIIUX KOMITOHCHTOB.
TexXHONIOTHYECKNe METOJbI TOJYYCHUS KOMITO3UIIMOHHBIX MAaTEpPHANIOB. DJIEKTPOPUINICCKUE
CBOMCTBA KOMITO3UITMOHHBIX MAaTEPHAJIOB..

4.2. OCHOBHBIE METO/IbI IIOJYYEHUS] TOHKUX TUIEHOK

OCHOBHBIE MOHATUS METOOB IOJIyYEHHs] TOHKUX IJICHOK. DHU3MUECKUe METO/bl OCAXKICHMS
IUIEHOK. MeTo/bl, OCHOBAaHHBIE HA pACIBUICHUM MHUILIEHH. XUMHYECKHE METOAbl OCaXKJEHUS
IUIEHOK. DJIEKTPOXUMHUYECKUE METO/Ibl OCAXIEHUS IICHOK..

5. Uccnedosanue (bMB’I/lKO'XMMu‘{eCKI/DC ceolicmes JNIEKMPOMEXHUUECKUX Manepuaios.

5.1. Pentrenoda3oBblii aHan3

3anaun pentreHorpaduu. [lomydenne u npupona peHTTeHOBCKUX Jydeid. YpaBHeHue Bynbda-
bparra. HMunekcet Mumnepa. [dudpakromerp pentreHoBckuii obmero HazHadenus (JPOH).
Onpenenenne CTPYKTYpHl, IapamMeTpPOB pPEIIETKH, HACHTU(UKamus ¢da3 ¢  TOMOIIBIO
pPEeHTreHO(a30BOro aHAIH3A..

5.2. lepuBarorpaduvecKkuii aHaIu3

Cytb nepuBatorpaduueckoro ananuza. Merog nuddepeHIanTbHOr0 TEPMUUECKOr0 aHalln3a.
Nzmepenus curnanoB T u JITA. TepmorpaBumerpus. Y cTpoiictBo nepuBarorpada. OmnpeneneHue
XapakTepa XUMHYECKOU peaklMK, pacyeT MacC KOMIIOHEHTOB..

3.3. TeMbl NIPAKTHYECKUX 3aHATHH]
1. MeToapsl nccneoBaHusl HAHOCTPYKTYP;
2. ®U3UKO-XUMHUYECKNE OCHOBBI TEXHOJIOTHH 3JIEKTPOTEXHUUYECKUX MATEPHAIIOB;
3. Pentrenoda3oBblil aHanus;
4. OCHOBBI TEXHOJIOTUH 3JEKTPOTEXHUUECKHUX MATEPHAIIOB,;
5. lepuBarorpaduyeckuii aHaIu3.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

AyoumopHvie KOHCYAbmMauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. KoHcynpranuu HampaBleHbl Ha BBIIOJHEHHE pa3lie]loB KypCOBOTO MPOEKTa MO
PYKOBOJCTBOM HacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYNbTallMM pa30uparoTcs Hanboyiee BaKHBIE YacTH pPAcUYETHBIX 3aJaHUil paszzgena
"CTpoeHue aToMOB U MOJIEKYJI. BBelleHHE B TEOPUIO CUMMETPHUH."

2. Koncynbranuu HampaBlieHbl Ha BBINIOJHEHUE pa3/ie]IOB KypCOBOIO TMPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYNbTallMM pa30mparoTcs Hauboliee Ba)KHbIE YAaCcTH PACUYETHBIX 3aJaHWil pasjena
"CTpoeHue KpucTauioB."

3. KoHcynbTanmuu HampaBi€Hbl Ha BBINOJIHEHHE pAa3JelioB KYpPCOBOTO MPOEKTa IOJ
PYKOBOJCTBOM HAacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYNIOBBIC
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no

no

KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIE YAaCTH PACUYETHBIX 3aJaHHil pasjena
"OCHOBBI TEXHOJIOTUH TTOTYYEHUSI KPUCTAIUIOB, KEPAMHUUECKHX MaTeprasoB.”
Koncynbranum HampaBieHbl Ha BBIIIOJHEHHE PAa3elioB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHHMKa (mperogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"OCHOBBI TEXHOJIOTUH MOJTYUYCHUSI KOMIO3UIIMOHHBIX MaTEPUaIOB, IJIEHOK. "
Koncynbranum HampapieHbl Ha BBIIIOJHEHHE PAa3eliOB KYpCOBOIO MPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemoaaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"UccnenoBanne GU3NKO-XMMHUYECKHUX CBOMCTB JICKTPOTEXHUUYSCKUX MaTEpHaIOB."
I'pynnosvie koncynomayuu no pazoeram oucyuniunst (I'K)

OO6cyxaeHrne MaTepuasoB 1o kKeiicam pazzaena "CTpoeHrue aTOMOB U MoJIeKysl. BBeienue B
TEOPHUIO0 CUMMETPHUN."
OO6cyxaenre MaTepuaoB 1o keiicam pasjaena "CTpoeHue KpUCTauioB."
OOcyxnenue wmaTepualioB 1o Kkeicam pazzgena "OCHOBBI TEXHOJIOTMH TOTYYCHUS
KPHUCTAIJIOB, KEpAaMUYECKMX MaTepuasos."
OO6cyxnenue wmaTepualioB 1o Kkeicam pazzgena "OCHOBBI TEXHOJIOTMH TOTYYCHUS
KOMITO3UIIMOHHBIX MaTepUasioB, IUIEHOK."
OOcyxneHne MaTtepuanoB Mo keiicam pasgena "HcciaemoBanue (QU3NKO-XHMHUYSCKUX
CBOMCTB AJICKTPOTEXHUYECKUX MaTepraoB."

Hnousuodyanvuvie koncyibmayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpranuu mpoBoastcs mo pasaeny "CTpoeHue aTOMOB U MOJeKyll. BBeneHue B
TEOPHUI0 CUMMETpUU."
Koncynpranuu npoBoasatcs o paszzaeny "CrtpoeHue kpucramiosn."
Koncynpramuu npoBoasrcs no pazzaeny "OCHOBBI TEXHOJOTHU TMOJYYCHHUS KPHUCTAJIJIOB,
KepaMU4YeCKuX MaTepuasos."
Koncynpramuu  mpoBogstcss mo  pazgeny  "OCHOBBI  TEXHOJOTHH  MOJTy4YEHUS
KOMITO3UIIMOHHBIX MaTEPUAIIOB, MIJIEHOK."
Koncynprammuu mpoBonsarcs mno pazaeny "HccnenoBanue (PpuU3MKO-XUMHUYECKHX CBOWCTB
3IEKTPOTEXHUYECKUX MaTepuaios."

Texywuti konmpoas (TK)

KoHcynpTanumu HanpasiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl U1l BBIIIOJIHEHMS
KOHTPOJIBHBIX MEpOIpusiTuid 1o pazgeny "CTpoeHHe aTOMOB M MOJeKkyn. BBemenue B
TEOPUI0 CUMMETpPHUH."

KoHcynpranum HanpaBieHbl Ha NMOJy4YE€HUE MHAWBHUYATbHOTO 3aaHMsl ISl BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 paszeny "CTpoeHue KpUCTauIoB."

KoHcynpranum HanpaBieHbl Ha MOJyYE€HUE WHAWBHUIYAIbHOTO 3aJaHus Ul BBIOJHEHUS
KOHTPOJIbHBIX MEPONPUATHH 10 pa3zneny "OCHOBBI TEXHOJIOIMH IOJYyYEHUS KPHUCTAJUIOB,
KepaMU4eCKHX MaTepuasos."

KoHcynpTanuu HanpaBiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl 711 BBINOJIHEHMS
KOHTPOJIBHBIX ~ MEPONpUATHH 10  pasgeny "OCHOBBI  TEXHOJIOTMM  IOJIyYEHHMS
KOMITO3UIIMOHHBIX MaTEpUasoB, IVIEHOK."

KoHncynpranum HanpaieHbl Ha NOJy4YE€HUE MHAWBHUIYATbHOTO 3aJaHUsl 711 BBIMOTHEHUS
KOHTPOJIbHBIX Mepompuatuil nmo paszaeny "HccnenoBanue (U3MKO-XUMHUYECKUX CBOMCTB
JIEKTPOTEXHUYECKUX MaTepraos."

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT

5 Cemectp

Kypcosas pabora (KP)

TeMmpsr:
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- Teopus BaneHTHBIX cBs3eid, Teopust ModeKyIsIpHBIX opOuTaneit, [Ipubnmxenns B KBaHTOBBIX

pacuerax, Teopus rpymm, IlomydyeHne MOHOKPHUCTAUIOB Pa3INYHBIMU METOAaMHU, MeTox ropsiaero
IIpeccoBaHus, 30Jib-Telb MeTO, [ uaporepmanbHblil cuntes, [lonymokpelil MeToa, Mex3epeHHble u
Mex(da3Hble MpaHULIbl U Jp.

I'paduk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henena

1-6 7-12 | 13 -15 | 3aueTHasg

Pa3nen
KYpPCOBOTO
MIPOCKTA

1 2 3 3amura
KYpPCOBOTO
MIPOCKTA

O6bem
paznena, %

30 30 40 -

BrimonmaeHHbIN
00BeM
HapacTarumM
uroromM, %

30 60 100 -

Howmep paznena

Paznen KYpPCOBOI'O ITPOCKTA

1

IToaroroska TCXHOHOFHHCCKOﬁ, MOJICILHOM YacTU ITPOCKTAa

2 IToaroroBka 4yacTH, CB3aHHOW C IPUMEHEHHUEM TEXHOJIOTMH, MOJEIH K
KOHKPETHBIM MaTepuaam
3 IloaroroBka oT4era, MIPE3eHTALMH, BBICTYIUICHHS 110 IPOEKTY
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YIbTAaThl 00YUYEHHUS 110

Howmep paznena

OreHouHOE CpE€ACTBO

Koapl JTUCLHUILIUHEI (B (THI ¥ HAUMEHOBAaHUE)
TUCIUILTNHE
WHMKATOPOB | COOTBETCTBUHM C 11.3.1)
(B COOTBETCTBHHM C pazneisiom 1) 1 ‘ > | 3 ‘ 4 | 5
3HaTth:
OU3UKO-XUMHYECKHE OCHOBBI MOJYUEHUS KonTponbras pabota/KM-5. OU3NKO-XUMHUYECKHE
ANEKTPOTEXHUYECKUX MAaTEPUAJIOB NA-1nk-3 + |+ OCHOBBI TEXHOJIOTUH 3JIEKTPOTEXHUUECKUX
MaTepuajoB
OCHOBBI CTPOCHHSI KPUCTAIIOB, CHMMETPHH, e + Jlaboparopuas pabota/KM-3. OCHOBBI TEXHOJIOTUU
-21K-4
9JIEMEHTBI TEOPHUH TPYIII AIEKTPOTEXHUYECKUX MAaTEPUAJIOB
OCHOBBI TEXHOJIOTUU TIOyYEHUSI KPUCTAILIOB, Jlaboparopuas pabota/KM-4. Metozsl
KepaMHUUECKHX, KOMIIO3UIITHOHHBIX MAaTEPHAJIOB, N-2m1k-4 + |+ MCCJICIOBAHUS HAHOCTPYKTY]
TJICHOK
Ymern:
[TpoBoauTh nepuBaTorpad@UUECKUil aHAIIN3 V-1 + Jlaboparopuas pabora/KM-2.
-lnk-3 .
JepuBarorpadudeckuii anamus
[IpoBoauTh peHTreHO(a30BbIN aHAINU3 ne + JlaGopatopnast pabora/KM-1. PenTrenoda3oBsiii
-21K-4

aHaJInu3
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Dopma peanuzanuu: KoMreoTepHOE 3a/1aHIE
1. KM-1. PentrenodasoBerii ananus (JlabopaTopHas padora)
2. KM-2. llepuBaTorpaduuecknii ananms (JIaboparopnas padorta)

Dopma peanmsaruu: [Tncemennas pabota
1. KM-5. ®u3uko-XxuMHUYE€CKHUE OCHOBBI TEXHOJIOTHUH JICKTPOTEXHUYECKUX MATEPHUAIIOB
(KonTponbHnas padbora)

®opma peanuzarun: CmemanHas popma
1. KM-3. OcHOBBI TEXHOJIOTHH AJIEKTPOTEXHUYECKUX MaTepuasioB (JlaboparopHas pabora)
2. KM-4. Mertons! uccienoBanusi HaHOCTpYKTyp (JIaGopaTopHas pabota)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.
bamibHO-pedTHHTOBAs CTPYKTYpa KypCcOBOi pabOTHI ABISETCS MpUIoKeHUueM b.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp Nos)

Kypcosas paboma (KP) (Cemecmp No5)

CTaHJapTHBIC
B 1uIiiom BBICTABIISETCS OLICHKA 32 5 CEMECTP.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO JUCHUILIMHE IPUBEIEHBI B (POHAE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kupees, I1. C. BBenenue B TeopHIo TPYIII U €€ IPUMEHEHHE B (PU3UKE TBEpOro Teia : yuel.
noco6ue 1ist BTy30B / I1. C. Kupees . — M. : Breiciias mkona, 1979 . — 207 c.;

2. Kupees, B. A. Kypc pusndeckoii xumuu : yueOHUK JJ11 XMMHUECKUX ClieliaabHOCTEN By30B / B.
A. Kupees . — 3-e u3z., nepepad. u gon . — M. : Xumus, 1975 . —-775 c.;

3. Jlogus, P. Poct MmonokpucTtamioB : nep. ¢ auri. / P. Jlonus, P. [Tapkep ; pen. A. A. Uepnos, A. H.
JloGaueB . — M. : Mup, 1974 . — 540 c. - Comepx.: Poct monokpucramios / P. Jlonus; MexaHU3MbI
pocta kpuctaiion / P. Tlapxkep .;

4. Ocunues O. E.- "Jlnuarpammbl COCTOSTHUS IBOMHBIX U TPOUHBIX cucTeM. Da30Bble paBHOBECHS B
crutaBax", (2-e u3n.), UznatensctBo: "Mammnoctpoenue”, Mocksa, 2014 - (352 c.)
http://e.lanbook.com/books/element.php?pll_id=63214.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";
2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;
3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
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4. Maiing BuneokoHpepeHuu.

5.3 UHTEepHeT-pecypchl, BKIKYasi NPodeccHOHATbHbIE 6a3bI JAHHBIX H HH(POPMALTHOHHO-
CIPAaBOYHbIE CHCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbIix Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaNUMECHOBaHUE
Y4eOHbIe ayIuTOpUn E-306, mapTa co CKaMbeid, CTOJI TIPEIoaBaTeis, CTOJ, CTYII,
JUTSL TIPOBEICHUS JlaGopartopus JIOCKa MeJoBasi, 9KpaH, 000py10BaHMe
MIPOMEKYTOUHOM KBaHTOBOM CHelualu3upoBaHHOe, yueOHO-HArIsIAHOE Toco0ue
aTTecTanuu JICKTPOHHUKHU
ITomemenus s E-310, CTOJI TIPENOIaBaTelis, CTOJ, CTYJI, BEIaIKa JIst
CaMOCTOSTEIIbHOM JlucrieiHbIH OJIeXK/IbI, TOCKA MENIOBasi, MyJIbTHMEIUHHBIHI
paboTsl KJ1acc Kad. MIPOEKTOP, JOCKA MapKEpHas IepeIBIKHAS,
"OTOMK" HOYTOYK, KOMIIbIOTEp MEPCOHAIBHBIN, y4eOHO-
HarJsiIHoe Tocooue
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI TEXHOJIOTHH MaTCpUuaIoB BHGKTPOHHOﬁ TCXHHUKH

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM-1. Pentrenoda3zossrit ananm3 (JlaboparopHas padoTta)

KM-2. llepuBarorpadudueckuii ananu3 (Jlabopatopnas padbora)

KM-3. OCHOBBI TEXHOJIOTHH JICKTPOTEXHUYECKUX MaTepualioB (JIaboparopHas padoTa)
KM-4. Metosr uccienoBanusi HaHOCTpYKTyp (JIaGopaTopHas pabora)

KM-5. ®u3nuko-XxuMHYECKHE OCHOBBI TEXHOJOTHH JIEKTPOTEXHUYECKUX MATEPHATIOB
(KontponpHnas pabota)

Bujx npome:xyTo4HOI aTTecTannu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM- | KM-
Homep Pa3en muciumminibl KM: 1 2 3 4 5
paszena Henens 3 5 7 9 14
KM:
1 CrpoeHne aTOMOB 1 MOJIeKyJ1. BBeneHre B TeOpHIo
CUMMETPHH.
11 CtpoeHre aTOMOB U MOJIEKYJT +
1.2 [Tonsitue "kpuctamt". D1eMeHThI TEOPUH TPYIIIL. +
2 CtpoeHne KpuCTaljIoB.
2.1 Kpucramisl ¢ nepuoinyeckon CTpyKTypoi +
2.2 JledexTsl B KpucTamiax +
3 OCHOBBI TEXHOJIOTUH MOJTy4EHHs KPUCTAILIOB,
KePaMUYECKHX MaTEPHaJIOB.
3.1 ®dazoBble AUArpaMMbl +
3.2 TexHonornu pocra KpUCTAIIIOB + +
3.3 Kepamuueckast TexHOI0TUsA +
4 OCHOBBI TEXHOJIOTUH TTOTyYEHHSI KOMIIO3HIIMOHHBIX
MaTepHaJIoB, IJICHOK.
4.1 KoMmno3uimonusie MaTepuabl +
4.2 OCHOBHBIE METO/IbI MTOJTyYEHHsI TOHKHUX TJICHOK +
5 UccnenoBanme Gpu3NKO-XUMHIECKIX CBOWCTB
HIIEKTPOTEXHUYECKUX MAaTEPHAJIOB.

18




5.1

PentrenodasoBslii aHanm3

5.2

JepuBarorpaduueckuii ananms

Bec KM, %:

20

20

20

20

20
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

OCHOBBI TEXHOJIOTHH MaTCpUuaIoB BHGKTPOHHOﬁ TCXHHUKH

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1
KM-2

KM-3

IToaroroBka TEXHOJIOTMYECKOM, MOJAEIBLHON YaCTH MPOEKTA

[ToaroroBka yacTu, CBI3aHHOW C MPUMEHEHUEM TEXHOJIOTMH, MOJEIN K KOHKPETHBIM
Marepuajiam

[ToaroroBka oT4eTa, MPE3EHTALMH, BHICTYILIEHUS 110 IPOCKTY

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunexc KM- | KM- | KM-
Howmep Pa3gen kypcoBoro mpoekTa/KypcoBoi pabOThI KM: 1 2 3
pasjena yp p yp p Henens 6 12 15
KM:
1 [ToaroToBKa TEXHOJIOTHYECKOM, MOACIBHONW YaCTH MPOEKTa +
5 [ToaroToBKa 4acTH, CBI3aHHOM C MPUMEHEHHUEM TEXHOJIOTHH, +
MOJICJTH K KOHKPETHBIM MaTepHaliaM
3 [TonroroBka oTueTa, MPE3EHTAIIUH, BHICTYIUICHHS 110 TIPOEKTY +

Bec KM, %: | 30 30 40
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