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Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
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YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI TEXHOJIOTTA MATEPHUAJIOB DJIEKTPOHHOM TEXHUKHA

Baok: Baok 1 «/Iucuuniaunbt (MoxyJam)»
Yacrp 00pa3zoBaTebLHOM .
Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbBIX OTHOLIEHHUI
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Ne qucumnIMHbI 10 yyeOHOM
A y y B1.4.01.05
IJIaHY:
TpyaoeMKOCTb B 3a4eTHBIX
Py 5 cemectp - 5;
e/IMHHIIAX:
Yacos (Bcero) no yued0Hom
( ) o'y y 180 yacos

IUIAHY:
Jlekuuu 5 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 5 cemectp - 32 yaca;
JlabopaTopHble pa6oThI He NMpeJyCMOTPeHOo YUeOHbIM IVIAHOM
Koncynbranumn 5 cemecTp - 16 yacos;
CamocrosiTesbHasi padora 5 cemecTp - 93,2 yaca;

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

BKJIIOYas:
JlabopaTopHasi paGoTa
KonrpoJsbHas pa6ora
IIpoMeskyTOouHast aTTecTalUsA:

3amura KypcoBoii padoThl 5 cemecTp - 2,5 yaca;

JK3aMeH 5 cemectp - 0,3 yaca;

Bcero - 2,8 yaca
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IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu MaTacos A.B.
IIpenogaBarenn WaeHTMMKaTOD RO5f8b92a-MatasovAV-37cb79f7 A.B. MaracoB
(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)
COI'JIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PYKOBOHHTCHB o CeesieHun o Bnagensue U3N M3aK
06pa30BaTeHBHOI/I Bhanenel, XonoaHbIA A.C. .
IIPOTPAMMBI WagHTHbHKATOp RObac9dac-KholodnyDS-6393810 [[,C, XOJIOIHBINA
(1OJKHOCTB, y4EHast CTENEHb, y4eHOe (moanuce) (paciudpoBKa MOIIHCH)
3BaHHE)

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

3aBetyIomIuii BbINYCKAIOIEH i i Bragenen CnaBuHCKIR A.3. .
KadeIpbl * Mol [T — RO9b3b9ab-5lavinskyAZ-c0815214 A.3. CraBuHCKHI
(1OJKHOCTB, y4eHast CTENEHb, y4eHOe (moanuce) (paciudpoBKa MOIIHCH)

3BaHHE)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI
Ienbr ocBoeHHMsi NMCHMIVIMHBI. Llenbl0 OCBOEHHMS IUCLUIUIMHBI SIBJSIETCS M3YyYEHUE METOJIOB
HOJy4EeHHUS U UCCIIEJOBAHUS IIEKTPOTEXHUUECKUX MaTepHajIoB
3agaum JUCHMIIMHBI
- U3y4eHHe CUMMETPHUIHOTO alnapaTa OMMCaHusl CTPOSHHS aTOMOB, MOJIEKYJI, KPUCTAJIOB U
KPUCTAIIMYECKUX CTPYKTYP;
- 03HAKOMJIEHHE C OCHOBHBIMHU TEXHOJIOIMYECKMMHU IPOLIECCaMU MTOJTyYEHHs KPUCTAJIIOB,
KEpaMHKH, TUIEHOK ¥ KOMITIO3ULIMOHHBIX MaTE€PHAJIOB;
- IPUOOPETEHNE HABBIKOB UCCIIEA0BAHMS (PU3MUECKUX CBOMCTB JEKTPOTEXHUUYECKUX
MaTepHaJIOB.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJIbTaThl 00yYeHHs TI0
JUCIUILINHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIEeTeHIINIi

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHKEHH S
KOMIIETEeHI{UH

Koa n HauMeHoBanue
KOMIEeTeHINH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

3HATh:

- OU3UKO-XMMUYECKHUE OCHOBBI ITOJIYYEHUS
JIEKTPOTEXHUYECKUX MAaTEPUAJIOB;

- OCHOBBI CTPOEHUS KPUCTAILIOB,
CUMMETPUH, DJIEMEHTBI TEOPUH T'PYIIIL.

[IK-3 Cniocoben
y4acTBOBaTh B IIPOBEACHUH
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUS
MaTepHaJIOB JIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

N/1-1nk-3 3HaeT 6a3oBbIC
TEXHOJOTHYECKHE MPOLIECCHI
H3TOTOBJICHUS MaTCpUaAJIOB
AJIEKTPOHHOM TEXHUKH, MUKPO-
Y HAaHODJICKTPOHUKHU

3HaThb.

[1K-4 Criocoben W -2nk-4 JemoHcTpupyeT

y4acTBOBAaTh B
IIPOEKTUPOBAHU U
MHTETPAJIbHBIX CXEM

3HAaHUE COOTBETCTBHUS
TEXHOJIOTUH MPOU3BOICTBA U
npoiiecca MPOSKTUPOBAHUSI
UHTETPaJIbHBIX CXEM

- OCHOBBI TEXHOJIOTUH TOTYYEHUS
KpPUCTAJIJIOB, KEPAMUYECKUX,
KOMITO3ULIMOHHBIX MaTEePUAJIOB, MJICHOK.

YMETB:

- [IpoBouTh peHTreHo(azoBblil aHaIN3;
- [IpoBotuTh epuBaTorpaduyeckuit
aHaJIn3.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON MporpamMme
Hanorexnonorus B snexrponuke (nanee — OITOIT), nanpasnenus noarotosku 11.03.04 DnexkTpoHuka u
HaHORJIEKTPOHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKaTaBpHar.

Bbasupyetcs Ha ypoBHE cpeiHero oo1ero oopa3oBaHus.

Pe3ynbTarsl 00yueHus, Moxy4eHHbIE IPYU OCBOEHUH TUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUILIMHBI COCTABISAET 5 3aUeTHBIX equHuUIl, 180 gacos.

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

Paznenbl/Tembl § 5| & K 5 cp
Ne JUCTIATUTHHBL/ (pOpMBI g 2| 8 OHTaKTHai paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOTHOM o &| 3 Koncypranus VKP PaGora s | LOATOTOBKA K METOINYECKHE YKA3AHHS
@) JIab 1A aTTecTaluu
aTTecTaluy 3 8
o KITP 'K HKKIT | TK CEMeECTpe /ROHTPOITE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CrtpoeHne aTOMOB U 16 5 - - - - - - 8 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
MoJieKkys1. Beenenue B [ToBTOpenue marepuana no pasaeny "CrpoeHue
TEOPHIO0 CHMMETPHH. aTOMOB M MOJIEKyJl. BBenenue B Teopuio
11 CrtpoeHne aTOMOB U - - - - - - 4 - CUMMETpHH."
MOJIEKYJI Iposedenue uccnedosanuii: Pabora
1.2 [Honstue "xpucramn". - - - - - - 4 - BBIIIOJIHACTCS 110 UHAUBUIyAJIbBHOMY 33J1aHUIO.

OneMEHTBI TEOpUU
rpym.

Jl1st mpoBeieHus UCcCle10BaHUS IPUMEHSETCS
cleyrolIre MaTepraibl: Hay4uHo-TeXHUUeCKas
JUTepaTypa Mo BEIOpAHHON TeMe KypCOBOM
paboThI.

Ioozomoeka Kk 1adopamopnoii pavome: JIns
BEITIOJTHEHUS 3aJaHUI TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "CTpoeHue aToMOB M MOJIEKYJI.
BBenenue B TeOpuio CUMMETpUU." MaTepuaty.
Ilo0zomogKa K ayOumopHvlM 3aHAMUAM:
[IpopaboTka JEeKINH, BEIOTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa domawnezo 3a0anus:
[MoxroToBka JOMAaIITHETO 3aJaHHs HAIpaBJICHA
Ha OTPaOOTKy YMEHUI pelieHus
npogeCCHOHANBHBIX 3a1a4. JloMalnrHee 3aaHue
BBIJIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"CtpoeHue aTOMOB U MOJIEKyJl. BBeneHue B
TEOPUIO CUMMETPHH." MaTepuay.
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JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JUTEPATYpPy U pa3o0paTh MpUMeEpHI
BBITIOJTHEHHS OA00HBIX 3aaHuil. [IpoBepka
JIOMAIIIHETO 331aHusl IPOBOAUTCS O
NPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020mogxa K KOHmMpoONbLHOU padome:
Wzyuenne maTepuaios o pasaerny CtpoeHue
aTOMOB U MOJIeKyJ1. Benenue B Teoputo
CHMMETPHH. U TIOATOTOBKA K KOHTPOJIBHOM
pabote

Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npeacTaBiIeHa B BUAE KPYITHOHN 3a1a9u
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IIPOEKTHOro perreHus. [Ipumep
3ananus: 1) [IpuBectu geTanbHOE OMHCAHUE
(U3UKO-MaTEMaTHYECKUX METO/,
IIPUMEHSIEMBIX B TEOPUHU BaJICHTHBIX
CBsI3eH(TEOpHH MOJIEKYJISIPHBIX OpOHUTAIIEH,
TeopuH rpymi...) 2) [Ipusectu npumep
peann3aniy METOJ0B K KOHKPETHBIM
MarepuanaM 3JIeKTPOHHON TEXHUKN
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"CTpoeHne aTOMOB U MOJIEKyJ]l. BBeneHue B
TEOpHUI0 CUMMETpHH."

H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], 26-56
2 CrpoeHue KpuCTaJlJIOB. 20 6 Ilo0z0mosKa K meKyuiemy KOHmMpoiio:
2.1 Kpucranmisl ¢ 8 2 [ToBTOpenue marepuaina no pasaeny "CrpoeHue
TIePUOANYECKOMN KpHUcTauios."
CTPYKTYpOH Ilposedenue uccredosanuii: Pabora
2.2 | HdedexTsl B KpUcTaLIax 12 4 BBINOJIHAETCS 0 UHAUBUAYAIBHOMY 3a/IaHHIO.

JIis mpoBeIeHNsI UCCIICIOBAHMS IPUMEHSICTCS
cleyronre MaTepuaibl: HaydHo-TeXHuYecKas
JUTEpaTypa 1o BEIOPAaHHOM TeMe KypCOBOH
paboThI.




Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a71a4M BBITIOJHEHHMS JTaOOpaTopHOil paboThl, a
TakK K€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
pazzgene "CTpoeHue KpUCTaJUIOB." MaTepuany.
Ilod2omogKa K ayOumopHvim 3aHAMUAM:
ITpopaboTka IeKnnH, BEIOTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPabOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjene
"CTpoeHne KpUCTaIIIOB." MaTepuay.
JIONIONHUTENBHO CTYIEHTY HEOOX0AMMO
U3Y4YUTH JIUTEPATypy U pa3o0paTh IpUMEPHI
BBITIOJTHEHHS OA00HBIX 3aanuil. [IpoBepka
JIOMAIITHETO 3a/1aHuUsI IPOBOAUTCS IO
MIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npeacTaBiIeHa B BUAE KPYITHOHN 3a/1auu
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IIPOEKTHOTo pereHus. [Tpumep
3ananus: 1) [IpuBectu AeTanbHOE OMHICAHNE
(bHM3UKO-MaTEeMaTHYECKHX METOIOB,
OTIHCHIBAOIINX MEX(a3HbIe, MEX3EpEHHbBIE
rpaHuIbl KpucTauIUTOB 2) IlpuBectu npumep
peanu3ayu METOA0B K KOHKPETHBIM
MarepuagaM 3JIeKTPOHHON TEXHUKN
Camocmoamenshoe usyyenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"CrpoeHue KpucTaiioB."

OCHOBBI TEXHOJIOTUH
MOTYYCHUS
KpPHUCTAJJIOB,

32

10

10

12

Ilodzomogxa K mexkyuiemy KOHmMpOiio:
IToBTOpenue maTepuana no pasaeny "OCHOBBI
TEXHOJIOTUH MOJyYSHHS KPUCTAIIIOB,
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KepaMUYeCKUX
MaTepHaoB.

KepaMHYECKUX MaTepHaioB."
IIposeodenue uccnedosanuu: Padora

3.1

®da30BbIE AUMArpaMMBbl

12

S

IS

N

3.2

TexHonoruu pocra
KpHUCTAJJIOB

12

3.3

Kepamuueckas
TEXHOJIOTUS

BBITIOJTHSETCS 10 MHAWBUIyaIbHOMY 33/1aHHIO.
J1ist mpoBeieHNsT HCCIleI0BaHMsI IPUMEHSIETCS
creayronye Marepuaibl: HaydHo-TexHudeckas
JUTEepaTypa 1o BEIOpaHHOI TeMe KypcoBoit
paboTEHIL.

Ilodzomoeka K nadbopamopnoit padome: Jlns
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1auy BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
pazzene "OCHOBBI TEXHOJIOTUY MOTYUYEHHS
KpPHUCTAJIOB, KEPAMUYECKUX MaTepuaos."
MaTepHany.

Ilodzomogka K ayOumopHlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Iloozomogka domauinezo 3adanua:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH perieHus
npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"OCHOBBI TEXHOJIOTMH MOJIYYE€HUSI KPUCTAIIIOB,
KepaMHYIEeCKUX MaTepuasoB." MaTepuay.
J1OTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
W3Y4YUTH JIUTEPATYPY U pa3o0parh NpuMepsbI
BBITIOJTHEH U TOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3a/1aHUsI IPOBOIUTCS IO
NPE/ICTaBJICHHBIM [TMCBMEHHBIM paboTaMm.
Ilodzomoeka Kypcosoit padomui: Kypcopas
pabora npezacTaBieHa B BUAE KPYIHOHU 3a/1auu
10 y4eOHOMY KelCy, OXBaThIBaIOIIEH
HECKOJIBKO PACUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3aganust: JleTanbHOE ONMcaHue MeToa
MOJTyYeHHUE MaTEePHAIOB dJIEKTPOHHOHN TEXHUKH,
TEXHOJIOTHYECKUH MPOIecC MOTyICHHUS
KOHKPETHBIX MaTepHaJIoB.

7




Camocmosamenbvhoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
"OCHOBBI TEXHOJIOTHH MOJIYYE€HUSI KPUCTAIIIOB,
KepaMH4YeCKHX MaTepuanos."

H3yuenue mamepuanos aumepamypHslx
UCHOYHUKOG:

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

OCHOBBI TEXHOJIOTHH
MOTyYSHHS
KOMITO3UITHOHHBIX
MaTEpUAJIOB, IJICHOK.

16

4.1

KOMHOBI/IL{I/IOHHHG
MaTCpHraJIbl

4.2

OCHOBHEIE METOABI
NOJTYYCHUA TOHKUX
IJICHOK

Iloozomoeka K meKyuiemy KOHmMPOJI0:
[HoBTOpenune marepuana no pasaeny "OCHOBbBI
TEXHOJIOTHH MTOTyYCHHUS KOMITO3UITHOHHBIX
MaTepHajoB, IJIEHOK."

Ilposedenue uccnedosanuii: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
Jlng npoBeneHNsI HCClIeI0OBaHMS IPUMEHSIETCS
cnenyrome Mmatepuaisl: HaydHo-TexHUueckas
JUTepaTypa Mo BEIOpAHHON TeMe KypCOBOM
paboTHI.

Ilodzomoeka K nadbopamopnoi padome: Jlns
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzene "OCHOBBI TEXHOJOTUY MOITYYEHHS
KOMIIO3HITHOHHBIX MaTepHaJIOB, TUICHOK. "
MaTepHany.

Ilo0zomogka K ayoumopHlm 3aHAMUAM:
ITpopaboTka JIeKIIH, BEITOJHEHHE U
MOJICOTOBKA K 3amuTe jab. paboTh
Iloozomogka domauinezo 3adanua:
[MoxroToBka AOMaIIHETo 3aJaHKs HAIpaBJIcHA
Ha OTPaOOTKy YMEHUI pelecHHs
npogeCCHOHANBHBIX 3a1a4. JloMalnrHee 3aaHue
BBIJIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"OCHOBBI TEXHOJIOTMH NOTY4YEHUS
KOMIIO3UITUOHHBIX MaTepUAIIOB, TUICHOK. "
Marepuany. JIONoJHUTENIBHO CTYACHTY
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HEOO0XOIUMO U3YIUTh JUTEPATYPY U pazoOpars
MIPUMEPHI BBITOTHEHUSI TOJOOHBIX 3aTaHHUMH.
[TpoBepka goMalIHEro 3aaaHus MPOBOAUTCS 110
NPE/ICTaBICHHBIM TUCBMEHHBIM paboTaMm.
Ilodzomogxa Kypcosou pabomut: Kypcopas
pabora npeacTaBieHa B BUAE KPYIHOH 3a1auu
1o y4eOHOMY KeliCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3amaHus: JleTanpHOE ONMCAaHUE METOa
MOJTy4CHHE MaTEPHAIIOB JIEKTPOHHON TEXHHUKH,
TEXHOJIOTHUECKHUH TPOIIECC MOTYICHHS
KOHKPETHBIX MaTepHaIoB.

Camocmoamenvhoe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIONOJHUTENBHOTO MaTepHaia o paszeiny
"OCHOBBI TEXHOJIOTHH MOTYYECHUS
KOMIIO3UITMOHHBIX MaTepHaJIOB, IUICHOK."
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[2], 489-514

HUccrnenoBanne pusuko-
XUMHUYECKHX CBOKCTB
ANEKTPOTEXHIUECKUX

MaTepHAaJIOB.

24

5.1

PenTrenodazoBsrit
aHanu3

12

5.2

JepuBaTorpadudaeckuii
aHanu3

12

Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"UccrenoBanne GU3NKO-XUMHICCKIX CBOHCTB
ANEKTPOTEXHIMUECKUX MaTepHajoB."
IIposedenue uccnedosanuu: Padora
BBITIONTHAETCS 110 UHAMBHIYJILHOMY 3aJIaHUIO.
Jli1st mpoBeieHust uccie0BaHus MPUMEHSIETCS
cienyronrie Marepuanbl: HaydaHo-TexHuueckast
JUTEpaTypa 1o BEIOPaHHOIH TeMe.
[Mporpammuoe obecnieuenue Winscaler, Celref,
Origin

Ilodzomoeka k nadopamopnoit padome: Jns
BEITIOJTHEHUS 3aJJaHUI TI0 JIA00OPaTOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4u BBITIOJHEHUS J1TAa00paTOpHOH paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIbTATOB 110 H3YYCHHOMY B
pazzgene "HMccnenoBanne pU3NKO-XUMHUIECKUX
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CBOMCTB 2JICKTPOTEXHUIECKUX MaTEpHAIOB."
MaTepHany.

IIo0zomoeKa K ayoumopHsim 3aHAmMUAM:
[IpopaboTka JICKITUH, BHITOJHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoska domauinezo 3a0anus;:
IMoaroToBka AOMAITHETO 3aJaHKs HATPaBJICHA
Ha OTPaOOTKy YMEHUI pelicHus
npodeccHOHANBHBIX 3aa4. JlomaniHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"UccnenoBanne GU3NKO-XUMHICCKIX CBOHCTB
ANEKTPOTEXHIUECKUX MaTepHajoB." MaTepHaiy.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATypy U pazo0paTs IpUMEpHI
BBIMOJIHEHHS ITOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs IPOBOIUTCSI 1O
Hpe[[CTaBHeHHI)IM IIUCBEMCHHBIM pa60TaM.
Iloozomosxka K KOHmMpobHOU pabome:
W3y4yenue MaTepualioB 10 pa3aeily
Hccnenoranue GU3NKO-XMMHYCCKIX CBOHCTB
ANEKTPOTEXHIUECKUX MAaTePHAJIOB. H
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"UccrnenoBanue GU3NKO-XUMHICCKIX CBONCTB
ANEKTPOTEXHHMUECKUX MaTepHajoB."”

OKk3aMeH 33.8 - - - - 0.3 - 335
Kypcogast pabora (KP) 38.2 - - - 16 25 15.7 -
Bcero 3a cemecTp 180.0 32 - 32 16 2.8 59.7 335
Hroro 3a cemecTp 180.0 32 - 32 16 4 2.8 93.2

IIpumeuanue: Jlex — nexiuu; JIab — mabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas

aTrTeCTanuAa
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Cmpoenue amomos u monexyi. Beedenue 6 meopuio cummempuu.

1.1. CTpoeHue aToMOB U MOJIEKYJI
KBaHTOBO-ME€XaHHYECKOE OINMCaHUE AaTOMHBIX cucTeM, ypaBHeHue Illpenunrepa. ATOMHBIE
opbutanu. XuMHUECKHE CBOMCTBA aTOMOB. KBaHTOBO-MEXaHNYECKHE TEOPUN XUMUUYECKOM CBSI3U. .

1.2. ITonstue "kpucrann". D1eMeHTbl TEOPUHU TPYIIIL.

[lepuoauueckue M anepuojUyYecKue KpHUCTauibl. TEpMHUHBI, HCHOJb3yEMblE JI OIMCAHMS
pealbHbIX KPUCTAJIOB WM HMX UACATU3UPOBaHHBIX Mojeneil. [IpeoOpasoBanusi CHUMMETPHH.
OrnpenenieHne TPyNHIbl, OCHOBHBIE CBOWCTBa TIpynmn. TodeuHble TPYIIbl  CUMMETPHUH.
[TpoctpancTBenHble Tpynmbl cumMeTpud. [Ipeacranenus rpynn. O603HaYeHHUS HEMPUBOIUMBIX
IIPEICTABIICHU. .

2. Cmpoenue kpucmaios.

2.1. Kpucramibl ¢ NIEpHOIUYECKON CTPYKTYPOM

JlanbHuii OpSZI0K B CTPOSHUH KpUCTANIMYeCKUX BemlecTB. Kpucramiorpadguueckue CUCTEMBI.
Mexnynapoansie 0003Ha4YeHUs1 KiIaccoB cummeTpu. Onepanuud CUMMETPUU  KpHUCTaJLa.
N30CTpyKTYypHOCTh, CTPYKTYpHBIE TUIbl. Kiaccudukamus CTpyKTypHbIX THIOB. PaccMoTpenue
HEKOTOPBIX CTPYKTYp pEaJIbHBIX MarepuayioB. Kiaccupukanus KpHUCTALUIOB IO XapakKTepy
KOOpJMHAIIHH..

2.2. JledekThl B KpHCTALIAX

Knaccudukanus nedextoB B kpuctauiax. Todeunsie aedextsl. TepmMoauHaMuKa TOYEUHBIX
nedexroB. Jlucnokammm. Mexk3epeHHble rpaHumbl. Da3oBble TpaHHUIBL. ATOMUCTHYCCKHIMA
MexaHu3M auddy3uu B TBEPIIOM TeTIE..

3. Ocnosbl mexnHono2uu NOJIYY4EHRUA KPpUCmajljlos, KepamudeCKux Mmamepuailos.

3.1. da3oBbIe TUarpaMmsl

OCHOBHBIE TIOHSITUS U ONpEACNICHUs. Y CIOBUS M30TepMUUYECKOro paBHoBecus. [IpaBumno ¢as
['u66ca.  OAHOKOMIIOHEHTHBIE  CUCTEMBl.  J[BYXKOMIIOHEHTHBIE  CHUCTEMBL.  JJIEMEHTHI
JIBYXKOMIOHEHTHBIX (Pa30oBbIX auarpamMm. OTmpeneneHre CBONCTBA CHCTEMBI MO €€ JuarpaMmme
cocTOAHUI. TpeXKOMIIOHEHTHBIE CUCTEMBI..

3.2. TexXHOJOrHH pOoCcTa KPUCTAIIIIOB

Momnokpuctamisl. [InaBnenune u kpucramauzanus. 'oMoreHHoe U rereporeHHoe oOpa3oBaHUE
3apopliield. 3aBUCMMOCTh CKOPOCTH Mpoliecca KPUCTAUIM3ALUA U MHUKPOCTPYKTYpbI CIHUTKa OT
qyucia 3apoAplll€li M HMX CKOPOCTH pocTa. MexaHu3Mbpl pocTa TpaHEl KpHUCTaJUIOB.
['unpoauHamMuueckue pexuMbl MPU KpucTauin3anuu. Kinaccudukamuss MeToI0B BbIpallMBaHUS
kpuctainoB. Merox Kupomnynoca. Merox BeiTsruBanus Yoxpansckoro. Merton bpumxkmena-
Crokbaprepa. Metron Bepueitna. Meton 30HHON KpuUCTaIM3alMd. METOIbI BBIPAIIMBAHHS W3
pacTBOpoB. MeTo/1bI BHIPALIIMBAHUS U3 Ta30BOM (ha3bl..

3.3. Kepamuueckasi TEXHOIOTHS

Kpucrannuueckue u amop¢uble TBepable Tena. CrnekaHue M pocT 3epHa. TsepaodazHoe
cnekanue. KwnHermka cnekaHus. MHKpOCTpyKTypa KEpaMHKH. ATOMHBIE  MEXaHHU3MBI,
BO3HHKAIOIIKeE NpH criekaHuu. XKunkogaszHoe crekanne. MexaHu3Mbl )KUAKO(DA3HOTO CIIEKaHUS. .
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4. OcHo8bl MexHoI02UU NOYHEHUS KOMIOSUUUOHHBIX MAMEPUATIO8, NICHOK.

4.1. KoMno3uuroHHble MaTepraibl

Knaccugukanus KOMIO3MIMOHHBIX MaTepuajoB. MarpuuHble MaTepualbl. ApPMHPYIOLIHE
3JIEMEHTHL. Bujibl, CBOMCTBA U TEXHOJIOTMUYECKUE METO/IbI NTOIYYEHHS apMUPYIOIUX KOMIIOHEHTOB.
TexHomornueckue MeToJbl MOJIYYEHUS KOMIIO3UIMOHHBIX MaTepUaNIOB. OJIEKTPOPHU3NUECKUE
CBOICTBa KOMITIO3ULIMOHHBIX MAaTEPHUAJIOB..

4.2. OCHOBHBIEC METO/IbI TTOJTYYEHHS] TOHKUX IJICHOK

OCHOBHbIE TOHSATUS METOJIOB MOJYUYEHUS] TOHKUX IJICHOK. DU3NYECKHUE METOIbl OCAKICHUS
IJICHOK. MeTo/pl, OCHOBAaHHBIC HAa PACHbUICHUW MUIICHH. XHWMHYECKHE METOIbl OCAKICHUS
MJICHOK. DJIEKTPOXUMHUECKUE METO Il OCAXKICHUS IJICHOK. .

5. Uccnedosanue d)u3ui<0-xwwuqe(37<ux CBOUCME INECKMPOMEXHUYECCKUX MAMEPUATIOE.

5.1. PentrenodasoBelit aHamm3

3anaun pentreHorpaduu. Ilomydenue u npuposa peHTTeHOBCKUX Jydel. YpaBHeHue Bynbda-
bparra. Wunexkcet Munnepa. udpaktomeTp peHTreHOBCKHi obmero HasHaueHust (/IPOH).
OnpeneneHue  CTPYKTYpbl, I[apaMeTpoOB peIIeTKH, WIAeHTU(UKamuss ¢a3 ¢  HOMOILIbIO
pEeHTTeHO(a30BOT0 aHATN3A..

5.2. JlepuBarorpadudeckuii aHaau3

Cytb gepuBarorpaduueckoro aHanmsa. Meron nudepeHIaIbHOr0 TEPMHYECKOTO aHaIN3a.
Uzmepenus curnanoB T u JITA. TepmorpaBumerpus. YcTpoiictBo nepuBarorpada. OnpeneneHue
XapakTepa XUMUYECKON peaKkIuu, pacueT Macc KOMIIOHEHTOB..

3.3. TeMbl NpaKTHYECKUX 3aHATHH
1. ®U3NKO-XUMHUYECKHE OCHOBBI TEXHOJIOTMH 3IEKTPOTEXHUUECKIX MaTEPHasoB;
2. MeTopl nccieioBaHusl HAHOCTPYKTYP;
3. OCHOBBI TEXHOJIOTUHU AJIEKTPOTEXHUUECKUX MaTEpUAIOB;
4. lepuBatorpaduueckuii aHanms;
5. PentrenogazoBslii aHanus.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAyUU O Kypcogomy npoexkmy/pabome (KIIP)

1. KoHcynpranuum HampaBieHbl Ha BBIIOJHEHHE pa3/ieJlOB KypCOBOIO MPOEKTa MO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelnisi). B paMkax dYacoB Ha TpyNIOBbIE
KOHCYJIbTAllMM pa30MparoTcsi HauOosiee Ba)KHbIE YAacTH PacUETHBIX 33JaHUN pasjena
"CtpoeHue aTOMOB U MOJIEKYJl. BBeieHue B Teopuro cuMMeTpuu. "

2. KoHcympranmuu HampaBJeHbl Ha BBIOJHEHHE pa3/ieloB KypCOBOTO TIPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelnisi). B paMkax dYacoB Ha TpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJiee BaKHbIE YacTH pACUETHBIX 3aJaHUil pasjena
"CrpoeHue KpucTauios."

3. Koncynpramum HampaBieHbl Ha BBIOJIHEHHE pa3lelioB KYpPCOBOTO IMPOEKTa IO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelnisi). B paMkax dYacoB Ha TpyNIOBbIE
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KOHCYJIbTallMM pa30uparoTcsi HauOoJiee Ba)KHbIE YacTH pacUeTHBIX 3aJaHUil pasjena
"OCHOBBI TEXHOJIOT'MH [TOJIyYE€HUS KPUCTAIJIOB, KEPAMUYECKMX MAaTEPHUAJIOB."
KoHcynbranuu HampaBieHbl Ha BBIIOJIHEHHE pa3/eloB KypCOBOI'O IPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpenopgaBarens). B pamkax yacoB Ha TIpyNIOBbIE
KOHCYJIbTAllMM pa30OuparoTcss HauOojiee Ba)KHblE YacTH pacUeTHBIX 3aJaHUM pasjena
"OCHOBBI TEXHOJIOI'MH [TOJIyYE€HUS KOMIIO3UIIMOHHBIX MaTEpPHUAJIOB, IJIEHOK."
KoHcynbranuu HampaBieHbl Ha BBIIOJHEHHE pa3/ieloB KypCOBOIO IPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpernopaBarens). B pamkax yacoB Ha TIpyNIOBbIE
KOHCYJIbTAllMM pa30OuparoTcss HauOojiee Ba)KHbIE YacTH pacUETHBIX 3aJaHUM pasjena
"HUccnenoBanue HU3NKO-XUMHUUECKUX CBOMCTB AIIEKTPOTEXHHUUECKUX MaTepHasoB."
I pynnosvie koncynomayuu no pazoenram oucyuniunsl (I'K)

OO6cyxeHre MaTepuaioB o Keiicam pasnena "CTpoeHre aToOMOB M MOJIeKyIl. BBeieHue B
TEOPUI0 CUMMETpPUN."
OO6cyxneHre MaTepuanoB 1o keicam pasaena "CtpoeHue KpucTamios."
OO6cyxnenue wmaTepuayioB 1o Keiicam pazzaena "OCHOBBI TEXHOJIOTMH  ITOTYYCHUS
KpUCTAJIJIOB, KEPAaMUYECKMX MaTepuasos."
OO6cyxnenue wmarepualioB Mo keiicam pazaena "OCHOBBI TEXHOJOTHUU TOTYYECHUS
KOMITO3UIIMOHHBIX MaTEpUajioB, IVIEHOK."
OO6cyxnenue maTtepuanoB Mo keiicam pazgena "HcciemoBanue (GU3MKO-XUMHUECKUX
CBOMCTB 3JIEKTPOTEXHUYECKUX MAaTEPHAIIOB."

Hnousudyanvhvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpramuun npoBoastcs mno pasuneny "CTpoeHue aTOMOB W MOJEKysd. BBenenune B
TEOPUI0 CUMMETPUN."
Koncynpramuu npoBojstes o pazzaeny "CTtpoeHnne Kpuctamion."
Koncynpranuu npoBoaarcsa mno paszzaeny "OCHOBBI TEXHOJOTHH TMOJTYYEHHS] KPHCTAJUIOB,
KepaMU4eCKHX MaTepuasos."
Koncynpranmuu  mpoBoastcs 1o pasfaeny  "OCHOBBI  TEXHOJOTMHM  TOJYYCHHS
KOMITO3UIIMOHHBIX MaTepHasoB, MIEHOK."
Koncynbranuu mnpoBozsatcs no paszaeny "HccnenoBanue (QpU3MKO-XMMHYECKHX CBOMCTB
ANEKTPOTEXHUYECKUX MaTepHasos."

Texywuii konmpoas (TK)

KoHcynpranum HamnpaBieHbl Ha NOJy4YE€HUE MHAWBUYATBHOTO 3aJaHMsl ISl BBIMOJIHEHUS
KOHTPOJIbHBIX MeponpusTHil mo paszpeny "CTpoeHue aToMOB U MOJEKyJ. BBenenue B
TEOPHUI0 CUMMETpUN."

KoHcynpTanuu HanpaBiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl ISl BBIIOJIHEHMS
KOHTPOJIbHBIX MEPONIPUATHIL 110 paznaeny "CTpoeHue KpucTamiosn."

KoHcynpTanuu HanpaBieHbl Ha MOJyYEHUE UHAMBUIYAIBHOTO 3aJaHUs Ul BBIIOJHEHUS
KOHTPOJIBHBIX MEPONpPUITHH 10 pa3aeny "OCHOBBI TEXHOJOIMH MOJYyYEHUS KPHUCTAJIOB,
KepaMU4eCKMX MaTepHasos."

KoHcynpranum HanpaBieHbl Ha NMOJy4YE€HUE MHAWBHUIYATbHOTO 3aJaHMsl ISl BBIMOJIHEHUS
KOHTPOJBHBIX ~ MEPONpHUATHM 10  pasfeny "OCHOBBI ~ TEXHOJIOTMHM  TOJIy4EHUS
KOMITO3UI[MOHHBIX MaTEPUAIIOB, IUIEHOK."

KoHcynpTanumn HanpaBiaeHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl 7Sl BBIIOJIHEHMS
KOHTPOJIBbHBIX Meponpuatuil mo paszaeny "HccnenoBanue (U3NKO-XUMUYECKHX CBOMCTB
NMEKTPOTEXHUYECKUX MaTEPHUAIIOB."

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

5 Cemectp

Kypcogas pa6ora (KP)

Temsr:
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- Teopus BaneHTHBIX CBs3eH, Teopus MONEKyIIpHbIX opouTtanei, [IpubamkeHns B KBaHTOBBIX

pacuerax, Teopus rpymi, [lonydeHne MOHOKPUCTAIIIOB Pa3JIMYHBIMU METOAaMU, MeTo ropsiaero
npeccoBanus, 30Jib-refib MeTol, [ maporepmanbHblil cunTe3, [TomyMokpsiii MmeToa, Mex3epeHHbIe U
Mesx(a3Hble rpaHUIlbl | Jp.

I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens

1-8 9-12 | 13-15 | 3aueTHas

Paznen
KypCOBOI'O
MIPOEKTA

1 2 3 3amura
KYPCOBOTO
MIPOCKTA

O0Bem
pazzneina, %

30 30 40 -

BrimomaeHHBIN
00BeM
HapacTarIUM
urorom, %

30 60 100 -

Howmep paszpnena

Pa3znen KkypcoBoro npoekra

1

IToaroroska TCXHOHOFHHCCKOﬁ, MOJICILHOM YacTU ITPOCKTpPaA

2 IToaroroska 4acCTu, CBSI3aHHOM C IMPUMCHCHUEM TCXHOJIOI'MHU, MOJCIIN K
KOHKPCTHBIM MaTCprajiamM
3 IToaroroska OTYCTa, IPC3CHTALINH, BBICTYIIICHUS I10 IIPOCKTY
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBIX B HUX KOMIIeTEeHIIU

3amaHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep pasznena

OneHoyHOE CPesICTBO

Konbr JTUCIUIUIMHEI (B (THII 1 HAUMEHOBAHUE)
JTUCLUTUTAHE
WHIUKATOPOB | COOTBETCTBMH C 11.3.1)
(B COOTBETCTBHH C pazzaesiom 1)
1]2]3]4]5
3HaTth:
OCHOBBI CTPOCHHSI KPUCTAIIOB, CHMMETPHH, Jlaboparopuas pabota//lepuBaTorpaduueckuii aHanus
3JIEMEHTBI TEOPUU TPYIIII ML N Jlaboparopuas pabota/MeToab! UCCIICIOBAHUS
HAHOCTPYKTYP
Jlaboparopuas pabora/PenTrenoda3oBblii aHaIwM3
OU3NKO-XUMUYECKUE OCHOBBI MTOTYUEHUS V/-1iics P N KouTponbHas pabota/PU3nK0-XUMUYECKHUE OCHOBBI
AJIEKTPOTEXHUYECKUX MAaTEPUAIOB TEXHOJIOTUH JIEKTPOTEXHUIECKUX MATEPUAIOB
OCHOBBI TEXHOJIOTUU TIONyYEHUSI KPUCTAIIIOB, Jlaboparopnas paboTa/OCHOBBI TEXHOJIOTUU
KEPaMHYECKUX, KOMIIO3UIIMOHHBIX MAaTEPUAIIOB, NI-2nk-4 + | + DIIEKTPOTEXHUUECKUX MATEPHATIOB
TJICHOK
YMmern:
[TpoBoauTh nepuBarorpaduueckuii anaans NJ1-2r1k-4 + | JlabopaTtopnas pabora//lepuBarorpaduueckuit ananmus
[TpoBoIUTH peHTreHO0(ha30BbIi aHAIN3 N-2nk-4 + | JlaGoparopHas pabota/PeHTrenoda3oBblii aHaIN3
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
5 cemecTp

Popma peanuzamu: KommerorepHoe 3aganue
1. HepuBaTtorpaduueckuii ananms (JlaboparopHas padorta)
2. PentrenodasoBerit ananus (JlabopatopHas pabora)

dopma peanmuzanuu: [TuceMenHas padbota
1. ®U3UKO-XUMHUYECKHE OCHOBBI TEXHOJIOTHH JJIEKTPOTeXHUYeCKX MaTepuaioB (KoHTponbHas
pabora)

Dopma peanmzanuu: CmemanHas Gopma
1. MeTosl uccnenoBanust HAHOCTPYKTYp (JIabopaTtopHas pabora)
2. OCHOBBI TEXHOJIOTHH JJICKTPOTEXHUISCKUX MaTepuaioB (JlabopaTopHas padora)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIISETCS NPUIOKEHUEM A.
bamibHO-peldTHHTOBasA CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IPpUIIOKeHUEM b.

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

Kypcosas paboma (KP) (Cemecmp NeS)

IIpumeuanue: OrieHOYHBIE MaTEpUAIBI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCIHUITJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

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

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

3. Jlogu3s, P. Poct MmoHokpucTtamioB : nep. ¢ auri. / P. Jlonus, P. [Tapkep ; pen. A. A. Uepnos, A. H.
JloGaueB . — M. : Mup, 1974 . — 540 c. - Conmepx.: Poct monokpucramios / P. Jlonus; MexaHU3MbI
pocta kpuctaiion / P. Tlapxkep .;

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

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Office;

2. Windows;

3. MathCad.
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5.3 UnTepHeT-pecypchl, BKJIWYAA NPodeccCuoHATbHbIE 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6udJmoreka oHIaiH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

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

5. ba3a nanHbIX )KypHaJioB u3aareanscTBa Elsevier - https://www.sciencedirect.com/

6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https:/link.springer.com/

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

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

9. HanmnoHasibHasi 3JIEKTPOHHAs1 oubmoTeKa - https://rusneb.ru/

10. 9BC "KoncyabTanT cryaenra' - http://www.studentlibrary.ru/

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

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

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

14. Ba3za nannbix u3aareiabcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

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

16. Kypuaisl uznareancrBa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nanubix IEL m3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3za nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

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

20. Kypnaun Institute of Physics (IOP), Beauxoopuranus - https://iopscience.iop.org/
21. Kypnaasl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. TlatenTHas 6a3a Orbit Intelligence kommannu Questel - https://www.orbit.com/

23. Kypnaasi uznareancra Oxford University Press - https://academic.oup.com/journals/
24. ba3za nanubix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

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

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

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

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

29. Kosnexkuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

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

31. Kypunans m3nareabcra Wiley - https://onlinelibrary.wiley.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopumn, OcHamenne
HAHMEHOBAaHHE

OTCYTCTBYET
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

OCHOBBI TEXHOJIOTHH MaTCpUuaIoB BHGKTPOHHOﬁ TCXHHUKH

(Ha3BaHME AUCIUILINHBI)

S cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

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

PentrenodasoBerit ananus (JlabopaTopHas padora)

HepuBatorpaduueckuii anaim3 (JJaboparopnas padota)

OCHOBBI TEXHOJIOTHH JJIEKTPOTEXHUYECKIX MaTepuaios (JlabopaTopHas paboTa)

Mertoapl uccienoBanusi HaHOCTPYKTYp (JIabopaTopHas pabora)

DU3NKO-XUMHUYECKHUE OCHOBBI TEXHOJIOTHH JIEKTPOTEXHUYeCKUX MaTepuanos (KonTponbpHast
pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: L 2 3 4 >
pasjena Henens 3 5 7 9 13
KM:
1 CtpoeHue aTOMOB U MOJIEKYJl. BBesieHHe B Teopuo
CUMMETPHH.
11 CrpoeHne aTOMOB U MOJIEKYJI + + +
1.2 [TonsiTue "kpuctamn". DneMeHTbl TEOPUH TPYIIIL. + + + +
2 CTpoeHne KpUCTAIJIOB.
2.1 Kpucranmnsl ¢ nepuoanyeckoit CTpykTypoi +
2.2 JledexTsl B KpucTamuiax +
3 OCHOBBI TEXHOJIOTUH TTOJTy4EHHs KPUCTAILIOB,
KepaMHYeCKHX MaTepUasoB.
3.1 da3oBbIe qHarpaMMBbI +
3.2 TexHomOTUM POCTa KPUCTAIIIIOB +
3.3 Kepamudeckast TeXHOJIOTHS +
4 OCHOBBI TEXHOJIOTHH MOTYYEHHUsT KOMITO3UITHOHHBIX
MaTepHaJoB, TNICHOK.
4.1 Komno3uimonHeie MmaTepuanbl +
4.2 OCHOBHBIE METO/IBI TTOJYYEHHUST TOHKHX TUICHOK +
5 HccnenoBanue GU3NKO-XUMHUYECKUX CBOWCTB

QJICKTPOTEXHUYCCKHUX MATCPUAJIOB.
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5.1

PentrenodasoBbiii aHamm3

5.2

HepuBaTorpaduueckuii aHaIN3

Bec KM, %:

20

20

20

20

20
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuio:xkenue b

OCHOBBI TEXHOJIOTHH MaTCpUuaIoB BHGKTPOHHOﬁ TCXHHUKH

(Ha3BaHME OUCIUILINHBI)

S cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUSATHI TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH IO KYpPCOBOM

padore:

KM-1 IloaroroBka TEXHOJIOTHYECKOU YacTH
KM-2 I[IpuMeHeHHE MEeTO/1a, TEXHOJIOTHH K KOHKPETHBIM MaTepuaiam
KM-3 IloaroroBska ordera

Bua npomexyTounoii arrectanmu — 3amura KP.

Munexc KM- | KM- | KM-
Howmep Pa3gen kypcoBoro mpoekTa/KypcoBoil pabOThI KM: L 2 3
pasjena yp p yp p Henens 8 12 15
KM:
1 IToaroToBKa TEXHOJIOTHYECKOM, MOACIBHONM YaCTH MPOEKTPa +
5 [ToaroToBka 4yacTH, CBI3aHHOM C IPUMEHEHUEM TEXHOJIOTHH, +
MOJICJIM K KOHKPETHBIM MaTepHaliaM
3 [TonroroBka oTueTa, MPE3EHTAIIUH, BHICTYIUICHHS 110 TIPOEKTY +
Bec KM, %: | 30 30 40
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