MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI TEXHOJIOTTA MATEPHUAJIOB DJIEKTPOHHOM TEXHUKHA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

6 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

6 cemecTp - 16 yacos;

CamocrosiTesibHasi padoTa

6 cemectp - 103,2 yaca;

B ToM unciae Ha KII/KP

6 cemectp - 0,7 yaca;

HNnasi koHTaKkTHas padoTa

6 cemecTp - 4 yaca;

BKJIIOYasi:
JlaGopaTopnasi pabora
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3amuTa KypcoBoii padoThI
JK3aMeH

6 cemecTp - 0 yacos;
6 cemectp - 0,8 uaca;
Bcero - (0,8 yaca

Mockgsa 2018




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu MaTacos A.B.
[IpenomaBaTelib NaerTbnratop RO518b92a-MatasovAV-37cb79r7 A.B. Maracos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PyKOBOI[HTeHL w CeesieHun o Bnagensue U3N M3aK
06pa3OBaTeHBHOH Bhanenel, XonoaHbIA A.C. .
IPOrpaMMBbl WaerTibnKaTop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozruch) (pacmudpoBKa MOIIHCH)
3BaHHE)

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

3aBe/yoNHi BbITYCKaOIEH i i Brageney CNaBUHCKWRA A.3. .
Kadeapbl * Mol [T — RO9b3b9ab-5lavinskyAZ-c0815214 A.3. CnaBuHCKUI
(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

- U3y4eHHE CUMMETPUMHOTIO anmapaTa OlUCaHUsl CTPOEHUS aTOMOB, MOJIEKYJI, KpUCTAIIJIOB 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 T0CTHKEHHS
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.

- 1. ®U3uKO-XUMHUYECKHE OCHOBEI
MOJIYYCHHSA SJICKTPOTCXHUYCCKUX
MaTCpPHaIOB.

YMETB!
- 1. IIpoBoauTh nepuBaTorpaduueckuii
aHaJM3.

ITK-3 Crocoben
y4acTBOBATh B MIPOBEACHUH
TEXHOJOTMYECKUX
MPOIIECCOB M3TOTOBIICHUS
MaTepuaioB ANEKTPOHHON
TEXHHUKHU, MHKPO- H
HAHODJIEKTPOHUKHU

NJ-2nk-3 3HaeT 06 Gpusmnko-
XUMHYECKHX OCHOBax 9
TEXHOJOTHYECKHX IIPOIIECCOB
W3TOTOBJICHHSI MATEPHAIIOB
DJIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJICKTPOHUKHU

3HATh:
- 2. OCHOBBI TEXHOJIOTUU TOJYYECHHS
KpUCTAJIIOB, KEPAMHYECKUX,
KOMITO3UIIMOHHBIX MaTEPUAIIOB, TJICHOK.

YMETh:
- 2. IIpoBoauTh peHTreHo(ha3oBblil aHaIu3.

T1K-4 Crnocoben
y4acTBOBATh B
HpOGKTI/IpOBaHI/II/I
UHTETPAIBHBIX CXEM

N-1nk-4 Ucnionb3yer
CpEJICTBA aBTOMATU3ALNH
CXEMOTEXHUYECKOTO
IIPOEKTUPOBAHHUS

3HATh!
- 3. OCHOBBI CTPOEHUSI KPUCTAIIIIOB,
CUMMETPHH, DJIEMEHTHI TEOPUU TPYIII.

YMETh:
- 3. IIpoBOUTH PEHTI€HOCTIEKTPAIBHBIN
aHaJus.

ITK-4 Criocoben
y4aCTBOBATh B
POCKTUPOBAHUHT
I/IHTel"paJ'II)HI)IX CXeEM

NJI-2nix-4 lemoncTpupyer
3HAHHUE COOTBETCTBHS
TEXHOJIOTUH MTPOU3BOJICTBA U
nporecca NpOSeKTHPOBAHUS
UHTETPATIbHBIX CXEM

3HaTh.
-4, MeTtobl BbIpallluBaHUA KPpUCTAJIJIOB.

YMETB:
- 4. IIpoBOIUTE PEHTT€HOCTPYKTYPHBII
aHaJIN3.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccCHOHaNbHOW —00pa3oBaTeNbHON mporpamme
Hanotexnonorus B anexktponuke (nanee — OIIOII), nanpaBnenust noarotoku 11.03.04 DnexTpoHuka u
HAHORJIEKTPOHHKA, YpOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OakanaBpHar.




Bazupyertcst Ha ypoBHE CpeaHEero o0mero oopa3oBaHusl.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET S 3a4eTHBIX eauHuIl, 180 gacoB.

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

Pasnenbl/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1. CtpoeHue aToMOB U 20 6 4 - 4 - - - - - 12 - IlodzomogKa K neKyuiemy KOHmpoio:
MoJieKys. Beenenue B IToBTOpenune maTepuaina no paszaeny "CrpoeHue
TEOPHI0 CHMMETPHH. aTOMOB ¥ MOJIEKyJl. BBeieHue B Teoputo
11 1.1. Ctpoenue aToMoB 10 2 - 2 - - - - - 6 - CUMMETpHH."
U MOJIEKYT Ilposedenue uccredosanuii: Pabora
1.2 1.2. Ilonsarue 10 2 - 2 - - - - - 6 - BBINOJIHACTCS [0 MHANBUAYAIBHOMY 3a/IaHHIO.

"kpuctann". DIeMeHThI
TEOPUU 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], 26-195
[2], 189-514
[3], 174-238
[4], 10-324

2 2. Ctpoenue 22 12
KPHCTAJIIOB.
2.1 2.1. Kpucramisi ¢ 10 6
TIePUOANYECKOMN
CTPYKTYpOi
2.2 2.2. ledexTrl B 12 6

IToozomoeka K mexkywemy KOHmMpOJiio:
[ToBTOpenue marepuana no pasaeny "Crpoenue
KpHucTasios."

Ilposedenue uccnedosanuii: Pabora
BBIMOJTHACTCS 110 HHANBUAYAIbHOMY 3aIaHHIO.
JIiist IpoBeIeHMsI UCCIICAOBAHIS IPUMEHSICTCS

6




KpucTajiax

creayrone Marepuaibl: HaydHo-TexHndeckas
JUTEpaTypa 1o BEIOpaHHOI Teme KypcoBoi
paboTEHIL.

Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3aJauy BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaK K€ NU3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNbTaTOB 10 H3YYCHHOMY B
paszzgene "CTpoeHue KpUCTaIOB." MaTepuaity.
Ilodzomogka K ayOumopHvim 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Ilooz0mogka domauinezo 3adanun:
[MoaroroBka goMalHero 3aiaHus HaIllpaBiIeHa
Ha 0TPabOTKY YMEHHUH pelIeHus
npodeccrnoHaNBHBIX 33/1a4. JlomanHee 3ajaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pasJielie
"CTpoeHne KpUCTaJIJIOB." MaTepuany.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JIUTEPATYpPy U pa3oOpaTh NpUMeEpHI
BBITIOJTHEH U TTOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHEro 3aJIaHus! IPOBOJIUTCSI MO
MPEACTABIICHHBIM IMTUCHbMCHHBIM pa60TaM.
Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npejacTaBieHa B BUE KPYITHOHW 3a1auu
Mo yueOHOMY Keicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3aganust: 1) [IpuBecTn neTanpHOE ONMcaHHUE
($U3UKO-MaTeMaTHIECKIX METOOB,
OIMCHIBAIONINX MEK(pa3HbIe, MEX3EPEHHbIE
rpaHunbl KpucTauuToB 2) [lpuBectn npumep
peaimnsan METOJ0B K KOHKPETHBIM
MarepuagaM 3JEKTPOHHOM TEXHUKU
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIHHOTO MaTepraa Mo pasiery
"CrpoeHue KpucTaioB."

H3yuenue mamepuanog 1umepamypHsix
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UCMOYHUKO8.
[1], 26-195
[2], 189-514
[3], 174-238
[4], 10-324

3. OCHOBBI TEXHOJIOTHH
MOTyYeHHS
KPHCTAILIOB,
KepaMHUYECKUX
MaTepHaJIOB.

34

18

Ilooz0mogKa K meKyuiemy KOHmpoio:
[ToBTOpenne maTepuana mo pasaeny "OCHOBEI
TEXHOJIOTUH MOJTyYSHHSI KPUCTANIIOB,
KepaMHYECKUX MaTepHaioB."

Ilposedenue uccnedosanuii: Pabora

3.1

3.1. ®a3oBEIe
JUarpamMmmbl

12

3.2

3.2. TexHonoruu pocra
KPUCTAJIIOB

12

3.3

3.3. Kepamuueckas
TEXHOJOT'UA

10

BBITIOJIHACTCSA 10O MHAMBUAYAaJIbHOMY 3a1aHUTO.
Jl1st mpoBeieHus UCcCle10BaHUS IPUMEHSETCSA
cleyrolIre MaTepraibl: Hay4uHo-TeXHUUeCKas
JUTepaTypa Mo BEIOpAHHON TeMe KypCOBOM
paboTHI.

Ilodzomoeka K nadbopamopnoit padome: Jlns
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[1au BBHITIOJIHEHNUS Ta00paTOpHOH paboTHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzaene "OCHOBBI TEXHOJIOTUH MOJTyYSHHS
KpPHUCTAJUIOB, KEPAMUYECKUX MaTepuaios."
Marepuany.

Ilo0z0mogKa K ayOumopHviM 3aHAMUAM:
[IpopaboTka JEeKINH, BEIOTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Ioozomoeka domauwinezo 3a0anus:
[MoxroToBka AOMAaITHETO 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIJIACTCS CTYACHTAM IT0 H3YYCHHOMY B pa3jiese
"OCHOBBI TEXHOJIOTMH MOJIYYE€HUSI KPUCTAIIIOB,
KepaMHYIECKUX MaTepHasoB." MaTepuay.
JIOTIOMTHUTETBHO CTYICHTY HEOOX0ANMO
W3YYUTH JTUTEPATypPy U pazodpaTh MpUMeEpHI
BBITIOJTHEHUS TIOJ00HBIX 3aaanuid. [IpoBepka
JTIOMAIITHETO 3aaHusl IPOBOIUTCSI 1O
MPEACTABIICHHBIM IMTUCbMCHHBIM pa60TaM.
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Ilodzomogxa Kypcosou padomuwi: Kypcopas
pabora npeacTaBieHa B BUAE KPYIHOH 3a1auu
1o y4eOHOMY KelCy, OXBaThIBaIOIIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3amaHus: JleTanpHOE ONMCaHUE METOa
MOJTy4CHHE MaTEPHAIOB IEKTPOHHON TEXHUKH,
TEXHOJIOTHUECKHUH TPOIIECC MOTYICHHS
KOHKPETHBIX MaTepHaoB.
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIONOJTHUTENBHOTO MaTepHaia o paszeiny
"OCHOBBI TEXHOJIOTHH MOTYYECHUS KPUCTAIIIOB,
KepaMH4YeCKHX MaTepuanos."

H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[1], 26-195
[2], 189-514
[3], 174-238
[4], 10-324

4. OCHOBBI TEXHOJIOTHHU
MOJTy4eHUs
KOMIO3HUIIMOHHBIX
MaTepHaJoB, MJICHOK.

23

14

4.1

4.1. KoMImo3unoHHbIE
MaTepHabl

11

4.2

4.2. OCHOBHBIE METOIBI
MOJIyYCHUST TOHKUX
IJIEHOK

12

Iloozomogka Kk meKyuwiemy KOHmMpPOJio:
IToBTOpenne maTepuana 1o pasaeny "OCHOBBI
TEXHOJIOI'UU MOJYYCHUSI KOMITO3UITUOHHBIX
MaTepHajoB, INICHOK."

Ilposedenue uccnedosanuii: Pabora
BBITIOJTHACTCA 110 MHAWBUAYAJIbHOMY 3a1aHUTO.
Jlnst mpoBeieHus UcCle10BaHUS IPUMEHSETCS
clenyromne Matepuaibl: HaydHo-TeXHHIecKas
JUTEpaTypa 1o BEIOPaHHOH TeMe KypCOBOH
paboTEHIL.

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO U3YIUTh TEMY H
3aJa4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK XK€ U3Y4YUTH BOIIPOCHI BAPUAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
paznene "OCHOBBI TEXHOJIOTHUH TIOTYIESHHSI
KOMIIO3HITHOHHBIX MaTepHaJIOB, TUICHOK. "
MaTepuany.




Ilo020mogka K ayoumopHvim 3aHAMUAM:
[TpopaboTka JeKInH, BBIIOJIHEHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilodzomoexa domawnezo 3adanus:
IToaroroBka KOMaIHETO 3a1aHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jielie
"OCHOBBI TEXHOJIOTHH TOTYICHHUS
KOMIIO3UIIMOHHBIX MaTepHaJOB, IUIEHOK."
Marepuainy. JlONmOJIHUTENBHO CTYACHTY
HEO0OX0IMMO M3Y4YHUTh JINTEPATypy U pazo0paTh
IIPUMEPHI BBITIOIHEHHS TOTOOHBIX 3aJaHUH.
IIpoBepka goMaIIHero 3aJaHus MPOBOIUTCSA IO
NPE/ICTaBICHHBIM TUCBMEHHBIM padoTaMm.
Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npeacTaBiIeHa B BUAE KPYITHOHN 3a1a9u
o yueOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemeHus. [Ipumep
3agaHust: JleTanbpHOE OIMCaHue METoa
MOJIy4eHHE MAaTEPHUAJIOB 3JIEKTPOHHOM TEXHUKH,
TEXHOJIOTHUECKHUH MpoIecc MOTyIeHUs
KOHKPETHBIX MaTepHaJIOB.

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"OCHOBBI TEXHOJIOTHH MOJTyYEHUS
KOMITO3HIIMOHHBIX MaTE€pPHAJIOB, IICHOK."
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[1], 26-195
[2], 189-514
[3], 174-238
[4], 10-324

5. UccnenoBanue
(HDHUBUKO-XUMUYECKIX
CBOICTB
AJIEKTPOTEXHUIECKUX

26

13

Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana 1no pasaeny
"UccnenoBanue GpU3NKO-XUMHUIECKUX CBOUCTB
ANEKTPOTEXHIMUECKUX MaTepHajoB."
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MaTepuaoB.

IIpogedenue uccnedosanuii: Pabora

5.1

5.1. PentrenodasoBblii
aHanu3

13

5.2

5.2.
JepuBatorpaduueckuii
aHaImu3

13

BBINOJTHACTCS [0 WHAUBUAYAIEHOMY 3aJIaHHIO.
JIis mpoBeieHusI UCCIICOBAHUS IPUMEHSICTCS
cienyromne MaTepraisl: HaydHo-TexHuIeckas
JUTEpaTypa 1o BEIOPaHHOH TeMe.
[Iporpammuoe obecnieuerne Winscaler, Celref,
Origin

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEO0XOIUMO TPEABAPUTEIHLHO U3YIUTh TEMY H
3aJ1auy BBITIOJHEHUS J1JA00paTOPHOH paboThI, a
TakK XK¢E I/ISy’-II/ITI) BOHpOCLI BapI/IaHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "HccnenoBanue GU3NKO-XUMHIECKUX
CBOMCTB 3JIEKTPOTEXHUYECKUX MaTepUaoB."
MaTepHany.

IloozomoeKka K ayOumopHvim 3aHamusam:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Iloozomoska domauinezo 3a0anus:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTpabOTKy yMEHUI pereHus
npodeccuoHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIIACTCS CTYACHTAM I10 U3YYCHHOMY B pasjieie
"UccrnenoBanue GU3NKO-XUMHICCKIX CBOHCTB
ANEKTPOTEXHIMUYECKUX MaTepHajoB." MaTepHay.
JIOTIOTHUTEBHO CTYICHTY HEOOXOANMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BEITTOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTIOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCHEMEHHBIM pa0oTaM.
Ilo0zomogka K KOHMPOILHOU padome:
W3yueHune matepualnoB 1o pazaeny
HccnenoBanme Gpu3nKo-XUMHUIECKUX CBOHCTB
3HeKTp0TeXHI/IquKI/IX MaTepI/IaJ'[OB. nu
MMOATOTOBKA K KOHTPOJIBHOU paboTe
Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aery
"UccrnenoBanne GU3NKO-XUMHICCKIX CBOHCTB
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SJICKTPOTECXHUYCCKUX MaTepI/IaJ'IOB."
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], 26-195
[2], 189-514
[3], 174-238
[4], 10-324
OKk3aMeH 36.3 - - - 0.8 - 335
KypcoBas padota (KP) 18.7 - - 14 - 0.7 -
Bcero 3a cemecTp 180.0 28 28 14 0.8 69.7 335
Hroro 3a cemecTp 180.0 28 28 16 4 0.8 103.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuyeckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

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

1.1. 1.1. CTpoeHue aToOMOB U MOJIEKYJI
KBaHnTOBO-ME€XaHUUECKOE OMUCAaHUE ATOMHBIX cucTeM, ypaBHeHue lllpenunrepa. ATomHBIE
opbuTanu. XuMHYECKUe CBOMCTBa aToMOB. KBaHTOBO-MeXaHUYECKHE TEOPUN XUMUUYECKOM CBSI3U. .

1.2. 1.2. Ilonarue "kpucramn". D1eMeHTbl TEOPUU TPYIIIL.

[lepuonuueckue M anepuoJUUECKUe KpPUCTAUIbL. TepMHHBI, UCIONb3yeMble IS OMMCAHUS
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. 2. Cmpoenue kpucmaJiios.

2.1. 2.1. Kpucramibl ¢ nepuoaN4ECKON CTPYKTypoi

JanpHuit OpsAIOK B CTPOSHUM KPUCTAJUTMUECKUX BemiecTB. Kpucraminorpapuyeckue CuCTEMBI.
MexyHaponnble 0003HaueHUsi KiaccoB cumMeTpuu. Ornepaluu CUMMETPHH KpHCTalia.
N3ocTpyKTypHOCTB, CTPYKTypHBbIe TuUmbl. Kiaccudukaius CTpYKTYpHBIX THUIIOB. PaccmoTpenue
HEKOTOPBIX CTPYKTYp pealbHbIX MatepuanoB. Kiaccupukanus KpHUCTaNIOB IO XapakTepy
KOOPIAWHALIHH. .

2.2.2.2. JlepexThl B KpHUCTaLIax

Knaccugukanus nedextoB B Kpuctauiax. Todeunsle nedexTsl. TepMoIuHAMHKA TOYEUHBIX
nedexroB. Jucnokaumu. MexsepenHnble rpaHulibl. DazoBble TpaHULBL.  ATOMUCTHUECKHMA
MexaHu3M i y3un B TBEPIOM Telle. .

3. 3. Ocrosbl mexuonocuu ROJYYEHRUA KPUCMAlilos, KepamudeCKux mamepuaioes.

3.1. 3.1. ®a3oBble AUarpaMMbl

OcHOBHBIC TIOHSTHUSI U ONpPEIEICHUS. YCIOBUS M30TEPMHUUYECKOTO paBHOBecus. IIpaBuno ¢a3
['u66ca.  ODHOKOMIOHEHTHBIE  CHUCTEMBI.  J[ByXKOMIIOHEHTHBIE  CHUCTEMBI. ONeMeHTEI
JTBYXKOMITOHEHTHBIX (a30BbIX Auarpamm. OrmpeaeneHUue CBOMCTBA CHCTEMBI MO €€ auarpaMmme
CcOCTOSTHUM. TpEeXKOMIOHEHTHBIE CUCTEMBI..

3.2. 3.2. TexHosmoruu pocta KpUuCTauIoB

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. 3.3. Kepamuueckasi TEXHOJIOTHS

Kpucranmuueckne u amop¢Hubsie TBepable Tena. CriekaHme W pocT 3epHa. TBepaodasHoe
cnekanue. Kunernka crekanus. MUKpPOCTpYKTypa KepaMHKH. ATOMHBIE MEXaHHU3MBI,
BO3HUKAOINE pu criekannu. JKunkodasHoe criekanue. MeXxaHu3MbI KUIKO(Pa3HOTO CIICKaHHMS. .
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4. 4. Ochosbl mexHoI02UY NOIYHEHUS KOMNOZUYUOHHBIX MAMEPUATIO8, NIEHOK.

4.1. 4.1. KoMNo3uIIMOHHbIE MaTEPHUAIIbI

Knaccudukanus KOMIIO3UIIMOHHBIX MaTepuanoB. MaTpuuHble MaTepualibl. ApMHUPYOIINE
37eMeHThl. BuJpl, CBOMCTBA M TEXHOJIOTMUYECKHUE METOAbI MOTYYSHHUS! apMUPYIOIINX KOMIIOHEHTOB.
TexXHONIOTHYECKNe METOJbI TOJYYCHUS KOMITO3UIIMOHHBIX MAaTEpPHANIOB. DJIEKTPOPUINICCKUE
CBOICTBa KOMITO3ULIMOHHBIX MaTEPHAJIOB..

4.2.4.2. OcHOBHBIE METO/IbI [TOJIyYE€HUSI TOHKUX IJIEHOK

OCHOBHBIE MOHSATUS METOJOB IOJIy4YEHHs] TOHKUX IJICHOK. DPHU3HMUECKHUE METObl OCAXKIAECHUS
IUIEHOK. MeTo/bl, OCHOBAaHHBIE HA pACHbUICHUM MHULIEHH. XUMHUYECKHE METOAbl OCaXKJICHUS
IUIEHOK. DJIEKTPOXUMHUYECKUE METO/Ibl OCAXIEHUS IICHOK..

5. 5. Uccrneoosanue d)us'uko-xwwuqecxux ceolicmes QNEKMPOMEXHUUECKUX Manmepuaios.

5.1.5.1. Peatrenoda3oBslii aHau3

3anaun pentreHorpaduu. [lomydenne u npuposa peHTTEHOBCKUX Jy4el. YpaBHeHue Bymnbda-
bparra. HMunekcet Mumnepa. [dudpakromerp pentreHoBckuii obmero HazHadenus (JPOH).
Onpenenenne CTPYKTYpHl, IapamMeTpPOB pPEIIETKH, HACHTU(UKamus ¢da3 ¢  TOMOIIBIO
pPEeHTreHO(a30BOro aHAIH3A..

5.2. 5.2. JlepuBatorpaduueckuii 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 NIPaAKTHYECKUX 3aHATHH
1. ®U3NKO-XMMHUYECKUE OCHOBBI TEXHOJIOTMH IEKTPOTEXHUYECKMX MAaTEPUAJIOB;
2. PentrenogasoBblil aHaIN3;
3. OCHOBBI TEXHOJIOTHHU IEKTPOTEXHUUECKUX MaTEPUAJIOB;
4. Meto/ibl Hccie1I0BaHUsl HAHOCTPYKTYD;
5. lepuBarorpaduyeckuii aHaIu3.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

AyoumopHvie KOHCYAbmMauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. KoncynpTanmuu HampaBieHbl Ha BBIIOJHEHHE pa3JIEIoOB KYpCOBOTO IPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoliee BaKHBIE YACTH pacueTHBIX 3a/JaHUil pasiena
"CTtpoeHne aToOMOB M MOJIEKYJl. BBelleHne B TEOpUI0 CHMMETpHUH. "

2. KoHcynbranmuu HampaBieHbl Ha BBIOJIHEHHE pa3/eloB KypCOBOTO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"CTpoeHue KpucTauioB."

3. Koucynpranuu HampaBieHbl Ha BBINOJIHEHHE pa3lelioB KypCOBOTO IPOEKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpYyNIOBbIE
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no

no

KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIE YAaCTH PACUYETHBIX 3aJaHHil pasjena
"OCHOBBI TEXHOJIOTUHU MOJTYYECHUSI KPUCTAIIOB, KEPAMHYECKUX MATEPHAJIOB."
Koncynbranum HampaBieHbl Ha BBIIIOJHEHHE PAa3elioB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBareis). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHHWil pasjena
"OCHOBBI TEXHOJIOTUHU MMOJTYYEHUS KOMITO3UIITMOHHBIX MaTEPUAJIOB, IJIECHOK."
Koncynbranum HampapieHbl Ha BBIIIOJHEHHE PAa3eliOB KYpCOBOIO MPOEKTa TMOJ
PYKOBOJCTBOM HAacTaBHMKa (mpemojaBarens). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAllMM Pa30HMparoTcs HauOoJiee BAXKHBICE YAaCTH PACUYCTHBIX 3aJaHHUN pasjena
"UccnenoBanne GU3NKO-XMMHUYECKHUX CBOMCTB JICKTPOTEXHUYSCKUX MaTEpHAIOB."
I'pynnosvie koucyromayuu no pazdenam oucyuniunvl (I'K)

OO6cyxaeHrne MaTepuasoB 1o kKeiicam pazzaena "CTpoeHrue aTOMOB U MoJIeKysl. BBeienue B
TEOPHUIO0 CUMMETPHUN."
OO6cyxaeHre MaTepuaoB 1o keicam paszzaena "CTpoeHue KpucTauion."
OOcyxnenue wmaTepualioB 1o Kkeicam pazzgena "OCHOBBI TEXHOJIOTMH TOTYYCHUS
KPHUCTAIJIOB, KEpAaMUYECKMX MaTepuasos."
OO6cyxnenue wmaTepualioB 1o Kkeicam pazzgena "OCHOBBI TEXHOJIOTMH TOTYYCHUS
KOMITO3UIIMOHHBIX MaTepUasioB, IUIEHOK."
OO6cyxxnenne MarepuaioB 1o Keiicam pazzaena "MccrnenmoBanune QU3NKO-XUMHUYECKUX
CBOMCTB AJICKTPOTEXHUYECKUX MaTepraoB."

Hnousuodyanvuvie koncyibmayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpranuu mpoBoastcs mo pasaeny "CTpoeHue aTOMOB U MOJeKyll. BBeneHue B
TEOPUI0 CUMMETpPUU."
Koncynpranuu npoBoasatcs o paszzaeny "CrtpoeHue kpucramiosn."
Koncynpramuu npoBoasrcs no pazzaeny "OCHOBBI TEXHOJOTHU TMOJYYCHHUS KPHUCTAJIJIOB,
KepaMU4YeCKuX MaTepuasos."
Koncynpramuu  mpoBogstcss mo  pazgeny  "OCHOBBI  TEXHOJOTHH  MOJTy4YEHUS
KOMITO3UIIMOHHBIX MaTEPUAJIOB, IJIEHOK."
Koncynprammuu mpoBonsarcs mno pazaeny "HccnenoBanue (PpuU3MKO-XUMHUYECKHX CBOWCTB
3IEKTPOTEXHUYECKUX MaTepuaios."

Texywuti konmpoas (TK)

KoHcynpTanumu HanpasiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl U1l BBIIIOJIHEHMS
KOHTPOJIBHBIX MEpOMpusiTUid 1o pazgeny "CTpoeHue aTtoMOB U MOJEKys. BBeneHue B
TEOPUI0 CUMMETpPHUH."

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

KoHcynpranum HamnpaBieHbl HAa NOJy4YE€HUE UHAUBUAYAIBHOIO 3aJlaHUS AJIS BBIIOJHEHUS
KOHTPOJIbHBIX MEPONPUATHH 10 pa3zneny "OCHOBBI TEXHOJIOIMH IOJYyYEHUS KPHUCTAJUIOB,
KepaMU4eCKHX MaTepuasos."

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

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

3.6 TemaTuka KypcoBbIX POEKTOB/KYPCOBBIX padoT

6 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 IHCHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIC PE3YIbTAThI 00YUEHUS 110

Howmep paznena

OreHoUHOE CpE€ACTBO

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JICHHIITHIHC WHMKATOPOB | COOTBETCTBUU C 1.3.1)
(B cOOTBETCTBUU C pazjesioM 1) 1 ‘ > | 3 ‘ 4 ‘ 5
3HaTth:
1. ®U3UKO-XMMUYECKHE OCHOBBI MOJTyUSHHS V-1 + JlaGoparopnas pabora/KM-1. Pentrenodasonbrii
AJIEKTPOTEXHUYECKUX MAaTE€pPUaJIOB aHaJIN3
2. OCHOBBI TEXHOJIOTUH MTOTyYSHHS KPUCTAIIIOB, JlaGoparopnas pabota/KM-2.
KepaMHUYECKUX, KOMIIO3UIIUOHHBIX MAaTEPHAJIOB, N-2nk-3 + JlepuBarorpadudeckuii anaan3
IIJIEHOK
3. OCHOBBI CTPOEHHUS KPUCTAIIJIOB, CHAMMETPHH, V-1 + JlaboparopHas pabota/KM-3. OCHOBBI TEXHOJIOTUU
AJIEMEHTBI TEOPUU TPYIIII ANEKTPOTEXHUYECKUX MAaTEPUAIIOB
4. MeTo/1bl BbIpAIlIMBaHUsl KPUCTAILIIOB VJT-21c4 + JlaGoparopnas padota/KM-4. Metonabt
MCCJIEIOBAHMS] HAHOCTPYKTYP
Ymersb:
1. [IpoBoauTh nepuBaTtorpaguuecKuii aHaIu3 VT-1rka + JlaGopaTopHas pabora/KM-4. Metozsl
WCCIIEIOBaHMsI HAHOCTPYKTYP
2. [IpoBoauTh peHTreHo(a30BbIi aHATH3 KonTponsnas pabora/KM-5. ®uznko-XxuMHIeCKue
N-2nx-3 + | OCHOBBI TEXHOJIOTMH IEKTPOTEXHUYECKUX
MaTepUajoB
3. [IpoBOAUTH PEHTTEHOCTIEKTPAIHHBIN aHAN3 Kontponbnas padora/KM-5. ®uznuko-xuMuyeckue
N/1-1nk-4 + | OCHOBBI TEXHOJIOTHH JJIEKTPOTEXHUYECKUX
MaTepHaJIoB
4. IIpoBOANTH PEHTTEHOCTPYKTYPHBINA aHATIU3 JlaboparopHas pabota/KM-4. Metoabl
HCCIIEIOBaHUsI HAHOCTPYKTYP
W1-2ric-4 + KontponbHas padora/KM-5. duszuko-xumuueckue

OCHOBBI TCXHOJIOTHH SJICKTPOTCXHUYCCKUX
MaTCprajlIOB
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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
6 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
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
(KonTponwnas 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.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SABIIETCS MpUIIokeHHueM b.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp No6)

Kypcosas paboma (KP) (Cemecmp No6)

CTaHJapTHBIC
B numuiom BeICTaBISETCS OLEHKA 3a 6 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO JUCHUILIMHE IPUBEIEHBI B (DOH/IE OLIECHOYHBIX
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 UHTepHeT-pecypcesl, BKIOYas NpodeccuoHaTbHbIe 6a3bl JAHHBIX U HHGOPMALIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

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

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenTa' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaasl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuais! m3nareanctsa Cambridge University Press - https://www.cambridge.org/core
17. ba3za nannsix IEL uznareascrea IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na nnargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasnl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaani m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/

28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Koaexuust :;xypHasoB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuauas uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udamorexka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAMMEHOBaHHE

OTCYTCTBYCT
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI TEXHOJIOTHH MaTCpUuaIoB BHCKTPOHHOﬁ TCXHHUKH

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

Hepeqenb 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 uccnenoBanusi HaHOCTPYKTYp (JIabopaTopHas pabora)

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

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 >
pasnena Henens 3 6 9 12 14
KM:
1 1. CtpoeHue aToMOB U MOJIeKyJl. BBeneHue B
TEOPUI0 CUMMETPUHU.
11 1.1. CtpoeHue aTOMOB U MOJIEKYJI +
1.2 1.2. Tlonsitue "kpuctamn". DIEMEHTHI TEOPUHU TPYIIIL. +
2 2. CTpoeHue KpUCTaIIJIOB.
2.1 2.1. Kpucramibl ¢ nepuogu4ecKkoi CTpyKTypoit +
2.2 2.2. JledexThl B KpUcTamiax +
3 3. OCHOBBI TEXHOJIOTUU TTOyUEHUSI KPUCTAIIIOB,
KepaMHUYECKHX MaTepHasoB.
3.1 3.1. ®a3oBbIe TUAarpaMMbl +
3.2 3.2. TeXHOJIOTMH pOoCcTa KPUCTAIIIIOB +
3.3 3.3. Kepamuueckas TEXHOJIOTHSA +
4 4. OCHOBBI TEXHOJIOTHH MTOJTYYEHUS
KOMITO3UITMOHHBIX MAaTepHAJIOB, IJICHOK.
4.1 4.1. KoMIo3uImoHHble MaTepUaIbl +
4.2 4.2. OCHOBHBIE METO/Ibl TOJIYYEHHS] TOHKUX TJIEHOK + +
5 5. UccnenoBanune GU3MKO-XUMHUYECKUX CBOMCTB

SJICKTPOTCXHUYCCKUX MATCPHUAJIOB.
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5.1 5.1. Pentreno¢azoBslii aHaIn3 +
5.2 5.2. epuBarorpadudecKuii aHaIus3 +
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)

6 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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