MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl . HaHOTeXHO/10THs B 3JIEKTPOHHMKE
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKA KOMIIO3UIIMOHHBIX MATEPUAJIOB

BJok:

Baok 1 «/Iucuuniaunbt (MoxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbBIX OTHOLIEHHUI

Ne qucumnuInHbI 10 yyeOHOMY
IJIaHY:

b1.4.01.15

TpyaoeMKOCTb B 3a4eTHBIX
e/IMHHIIAX:

8 cemectp - 4;

Yacos (Bcero) no yueGHomy
IJIaHy:

144 yaca

Jexknun

8 cemecTp - 28 yaca;

IIpakTnyeckue 3aHATHSA

8 cemectp - 14 yacos;

JlabopaTopHble pa6oThI

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

MPOBOJUTCS B PAMKAX YaCOB ay/IMTOPHBIX 3aHATHI

CamocrosiTesbHasi padora

8 cemectp - 101,7 yaca;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYaf:

HpOMe)KyTO‘{Haﬂ aTTrecrauus:

3auyer c oneHKOI

8 cemectp - 0,3 yaca;

Mockgsa 2020




IMPOI'PAMMY COCTABNIJI:

[IpenogaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

XonogHbin [.C,

Waentuduratop

RObac9dac-KholodnyDS-6393810

J1.C. XonoaHplii

(ZOKHOCTD)

COI'TACOBAHO:

(nmoamnucek)

(paciudpoBKa MOIIHCH)

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PyKOBOI[HTeHB w CeesieHun o Bnagensue U3N M3aK
00pa3oBareIbHOM : j Brageney X0noAHbIA [.C. .
POrPaMMBI * Mol ¢ WaerTibnKaTop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozruch) (pacmudpoBKa MOIIHCH)
3BaHHE)

3aBenyIOLIMI BbITyCKatoIeH
Kadeaphl

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

CeesieHun o Bnagensue U3N M3aK

Bnageney,

CnaBWHCKWA A.3.

WaentnuraTtop

R99b3b9%ab-SlavinskyAZ-c08f5214

A.3. CnaBuHCKUH

(IOIDKHOCTB, y4EHasl CTEHICHb, yIEHOE
3BaHHE)

(mozmucs)

(pacmudpoBKa MOIIHCH)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI

Heab ocBoeHHs] IMCHUIUVIMHBI: V3ydyeHune (U3HUYECKMX OCHOB  IOJIYPOBOAHHUKOBBIX
KOMITO3UIIMOHHBIX MaTepuanoB, GOPMUPOBAHUE 3HAHUM B 00JIACTH COBPEMEHHBIX TE€HAEHLUH pa3BUTHUS
HAHODJIEKTPOHUKU. DPOpMHpPOBAHME HAYYHOM OCHOBBI JUISI OCO3HAHHOINO M LIEJIEHANPABICHHOIO
UCIOJIb30BAaHUS TOJYYEHHBIX 3HAHUN INPU CO3JaHUM 3JIEMEHTOB, NPUOOPOB M YCTPOWCTB Ha Oasze
KOMIIO3UIIMOHHBIX MaTEpUaJIOB

3agaum JUCHMIIUHBI

- UIBYUCHHUC CTYJCHTAMU KOMITIOSUIIUOHHBLIX IMOJIYITPOBOAHUKOBBIX U JUIJICKTPUUCCKHUX
MaTCpHaJIOB U I/IS,Z[CJ'II/Iﬁ Ha UX OCHOBCE,
- UIBYUCHUC KJIaCCI/I(bI/IKaLII/II/I u O6H_IaSI XapaKTCPUCTUKA MCTOAOB IMOJTYUCHHSA KOMITO3UITMOHHBIX

MaTepHaJIOB;;

- IOJTy4YeHNE HOBBIX (PyHIAaMEHTAIBHBIX 3HAHUN M MIPAKTUYECKUX HABBIKOB B 00JaCTH
orpezieNieHus] CTPYKTYPHBIX CBOMCTB U (PU3MUECKUX OCHOB CUHTE3a KOMITO3UIIMOHHBIX MaTepUasoB;

- mpuoOpeTeHue 3HaHuH| 0 PyHAAMEHTATBHBIX (PU3MUECKUX 3aKOHAX, JIS)KAIIMX B OCHOBE
IIOBEJICHUSA MUKPO U HAHOYACTHLI, & TAK)KE CUCTEM Ha UX OCHOBE;

- (hpopmHpoBaHUE HABBIKOB PELLIEHUS IIPOCTEUIINX 3a/1a4 KBAHTOBOW MEXaHUKH U CTaTUCTUUYECKOMN
(bU3MKY IPUMEHUTENHFHO K KOMITIO3ULIMOHHBIM MaTepUaliaM;

- IpUOOpETEHNE CTYACHTAMU 3HAHUN O METO/1aX MaTeMAaTUYECKOT0 MOJEIMPOBAHNS KaK OCHOBBI

HN3YUCHUA (I)YHKI_[I/IOHI/IpOBaHI/IH KOMIIOBMIIMOHHBIX MaTCPUAJIOB;

- opmupoBaHUe 3HAHWI 0 PyHIAMEHTAIBHBIX (PU3HMUECKUX OCHOBAX U 3aKOHOMEPHOCTSX U
MeXaHHM3Max MepeHoca HOCUTeNeH 3apsiia B CUCTeMaX MOHMKEHHOU Pa3MEPHOCTH, 00 JIEKTPUYECKHUX,
ONTHUYECKUX, MATHUTHBIX, MEXaHUYECKUX CBOMCTBAX KOMIIO3ULIMOHHBIX MAaTEPUAIIOB.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJIbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHIIUIi:

Koa n HanmeHoBanue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-3 Cniocoben
y4acTBOBATh B IIPOBEICHUU
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBICHUSA
MaTepHaJIOB AJIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

N -1nk-3 3HaeT 6a30BbIe
TEXHOJIOTUYECKHE MPOIIECCHI
HU3TOTOBJICHUS MaTCpUaJIOB
AIIEKTPOHHON TEXHUKU, MUKPO-
¥ HAaHODJICKTPOHUKHU

3HATh:

- BIIMSIHUE CTPYKTYPHBIX XapaKTEPUCTHUK
Ha CBOMCTBA KOMIIO3ULIMOHHBIX
MaTepHaJioB;;

- OCHOBHBIE IIPOLIECCHI, IPOTEKAIOIINX B
KOMITO3MIIMOHHBIX MaTeprajax
JJIEKTPOHHOU TEXHUKH,.

YMETh:

- 00BACHATH Ha OCHOBE (PU3UKO-
MaTEMaTHYECKUX MOJENIEN
XapaKTEPUCTUKHU TOTYITPOBOTHUKOBBIX
KOMITO3UIIMOHHBIX MaTEPUAOB;

- HHTEPIPETUPOBATH dIIEKTPOPU3NIECKIE
XapaKTEPUCTUKU MOIYIPOBOAHUKOBBIX U
JURJIEKTPUUYECKUX KOMIO3UIIMOHHBIX
MaTEpUaJIoB.

I1K-3 Cnocoben
yqaCTBOBaTI) B HpOBe}IeHI/H/I
TEXHOJOTHYECKUX
MPOIIECCOB M3TOTOBIICHUS
MaTepHaIOB AIEKTPOHHOU
TCXHUKU, MI/IKpO' nu

NJ1-2nk-3 3HaeT 00 Gu3uko-
XUMHYECKHX OCHOBax 9
TEXHOJIOTHYECKHX MPOIIECCOB
W3TOTOBJICHHS MaTEPHAIIOB
AIIEKTPOHHON TEXHUKU, MUKPO-
1 HAaHODJICKTPOHUKHU

3HATK:
- OCHOBHBIE (PU3UKO-MaTEeMATUUECKHE
MOJICJIH, UCTIOIh3YEMBIEC B 001aCTH (PUBHKHU
MOJIYITPOBOJTHUKOBBIX KOMITO3UIIMOHHBIX
MaTepHuaos;

- (puzuKO-XUMHUYECKHE CBONCTBA
KOMITO3HITMOHHBIX MaTEPUAJIOB;.




Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HAHOJ3JICKTPOHUKU

YMETB:
- IPUMEHSATH (PU3HKO-MATEeMaTHUECKUE
MOJIEJIH MU pa3paboTKe
KOMITO3UIIMOHHBIX MaTEPUasoB;

- pacCUMTHIBATh SJIEKTPUUECKHE
XapaKTEPUCTUKU MOIYIPOBOAHUKOBBIX
KOMITO3UIIMOHHBIX MaTEPUAIOB JJIs
pa3auyYHbIX 00JaCTeN UX UCIIOJIb30BAHMSL.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHANBHOW 00pa3oBaTEeNbHON IpOrpaMMe
Hanotexunonorus B snekrponuke (panee — OIIOIT), nanpaBnenus noarotoBku 11.03.04 DaexTpoHuka u
HaHORJIEKTPOHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 0Opa3oBaHue - OaKamaBpHar.

TpeGoBaHusI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh 3aKOHOMEPHOCTH CTPYKTYPOOOpa3oBaHusi, (a30BbIC MIPEBPAIICHIS B MHOTOATOMHBIX

T'CTCPOTICHHBIX MAaTCpHajIax

- YMCTb YMETh IIOJIb30BATHCA CTAHAAPTHBIMHA C CIICHUAJIbHBIMHA ITPOTPAMMHBIMU IMTPOAYKTAMMU.

Pe3ynbraThl 00y4eHus, MOJy4eHHbIE P OCBOCHUH TUCLUILIMHBI, HEOOXOAUMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUTLTHEI COCTABIISCT 4 3a4eTHBIX eqUHUIBL, 144 Jaca.

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

Paznensl/TeMbl g = o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
n/n TIPOMEKYTOIHOH o &| 3 Koncynpranms VKP PaGora s | LOATOTOBKA K METOIMYECKUE YKA3aHUs
ATTECTALHH 8 g | © | Jlex JIab | Ip K A CeMECTDE aTTeCTalluu
o 1P 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHI (hU3HKH 28 8 8 - 4 - - - - - 16 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
KOMITO3ULIMOHHBIX [HoBTOpenune marepuana no pasaeny "OCHOBBI
MaTepHaJIoB (M3UKH KOMIO3UIIMOHHBIX MaTepruaaos”
11 OCHOBHBIE IOHATHS B 14 4 - 2 - - - - - 8 - Ilodzomoexa pacuemno-zpaguueckozo
obnactu 3adanua: B pamkax pacdeTHO-TpadHIECKOTO
KOMITO3HITMTOHHBIX 3aJ1aHusl BBITIOJHSAETCS YE€PTEK KOHCTPYKIIHH.
MarepuaioB J1J1s1 BBITIOJTHEHUS! YePTEKEH BBITOJTHIFOTCS
HAHO3JIEKTPOHUKHU Npe/IBapUTEIIbHbIC PacyeThl OCHOBHBIX
1.2 Kongencupoannast 14 4 - 2 - - - - - 8 - MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
cpena: oburue yeprexe. 3a/laHue BBIOJIHACTCS
XapaKTePUCTHKH, WHIIMBH/YaJIbHO 110 BapuaHTaM. B kauecTse Tem
XMMHUUECKasi CBSI3b 3aJaHUsI IPUMEHSIOTCS CIIeTyIOIINe:
1.3 | Jlucrnokaruu B TBEPAbIX - - - - - - - - - - - Iloozomosxa domawnezo 3a0anus:
Tenax IToaroroBka goMaIHeTo 3a1aHKS HAIIPaBIeHa
1.4 ATomHOE U - - - - - - - - - - - Ha OTPabOTKY YMEHUH pelIeHus
MOJIEKYIAPHOE npodeccnoHABHBIX 3a/1a4. JlomalHee 3aaHue
YIOPAIOYEHUS BbIJACTCA CTYJICHTAaM 110 U3YUCHHOMY B pa3acic

"OCHOBBI (PU3UKH KOMITO3UITHOHHBIX
MartepuanoB" mMatepuany. JJOnoJTHUTENHHO
CTYACHTY HEOOXOIUMO U3YyUUTH JTUTEPATYPY U
pazo0paTh IprUMeEPHI BHIMIOJTHEHUS 1O I00HBIX
3aganuil. [I[poBepka nomMaiHero 3agaHus
MIPOBOJUTCS IO TPEACTABICHHBIM THCEMEHHBIM
paboram.

Ilo020mo6Ka K KOHMPOIbHOU padome:
Wzyuenune maTepuainos mo paszuery OCHOBEI
(U3UKN KOMITO3UIIMOHHBIX MaTEPHAIOB U
IOJITOTOBKA K KOHTPOJIBHOI pabote
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Ilo020mo6Ka K npaKmuyecKuUM 3auAmMuAM:
Wzyuenne matepuana mo pa3aeny "OCHOBEI
(M3UKHM KOMIIO3UIIMOHHBIX MaTepruaaoB"”
MOJIrOTOBKA K BBIMIOJIHEHUIO 3aJaHUi Ha
MPaKTHYECKUX 3aHATHIX
Camocmoamenvnoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"OCHOBBI (PU3UKHA KOMITO3UITHOHHBIX
MaTepHaioB"

I[Tpoueccl mpoTeKaHus,
HEPKOTALHSA 1
(hpaxranpHEIC

XapaKTPEPUCTUKH
KOMIIO3HLIHOHHBIX
MaTepHanoB

28

16

Iloozomoeka K mekyuwiemy KOHmMpPOio:
[ToBTOpeHNe MaTepHuana 1mo pa3naey
"KonnencupoBaHHas cpea, AUCIOKALUH,
aTOMHOE ¥ MOJICKYIISIPHOE YIIOPSII0oYeHA"
Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoOro

2.1

OcobenHoctu
KITaCTEPHBIX
KPUCTATUTMICCKUX
obpazoBaHMii

14

2.2

Camoopranuzaiust

14

2.3

CBsI3b 3JIEKTPOHUKH U
KBaHTOBOH (hU3UKH

2.4

IIpocTeiimue BuabI
HU3KOPa3MEPHBIX
00BEKTOB

2.5

AToMHOE
MOJICKYJISIPHOE
YHOpPsITOYSHHE

2.6

Oco0eHHOCTH CBOJCTB,
CBSI3aHHBIE C MAJIBIM
pa3MepoM YacTHIL

3a/1aHusl BBITIOIHSIETCS YePTek KOHCTPYKIIHH.
J17151 BBITIOJIHEHUS YepTEXKeN BBITTOIHIIOTCA
MIpeIBapUTENIbHbIE PACUEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHre BBHIOTHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kadecTBe TeM
3aJJaHus IPUMEHSFOTCS CIICAYIOIIHE:
Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JIEKIIUH, BHIITOTHEHHE U
MOJITOTOBKA K 3aIIuTe J1a0. paboThI
Iloozomosxka K KOHmpoibHOU pabome:
W3yyenue MaTepuaioB 10 pa3aeiny
KonaencupoBaHHast cpea, AUCIOKAITIH,
aTOMHOE ¥ MOJIEKYJISIPHOE YIOPSII0OUECHUS U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoska K npakmuueckum 3auamusim:
W3yyenue Matepuana no pasaeny
"KonnencupoBaHHas cpea, AUCIOKAIUH,
aTOMHOE U MOJIEKYJISIPHOE yIopsiioueHus"
MOJTrOTOBKA K BBIITOJIHEHUIO 3aJJaHUN Ha
MPaKTUYECKUX 3aHATUAX
Camocmoamenbhoe uyuenue
meopemuyueckozo mamepuana: Vzyuenve
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JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"KonnencupoBaHHas cpenia, JUCIOKAIINH,
aTOMHOE ¥ MOJIEKYJISIPHOE yropsiioueHus"

OcobenHocTH
CTPYKTYPBI U CBOJCTB,
CBSI3aHHBIE C MAJIBIM
pa3MepoM J4acTHI]

34

12

16

3.1

CrpykTypa
MOBEPXHOCTH U
MeX(a3HBIX TPAHHUIT

14

3.2

Hyxneanus u poct
HAHOKJIACTEPOB

20

Ilo0dz0mogKa K meKyuiemy KOHmpoio:
[ToBTOpEHNe MaTepuaa Mo paszaety
"OCcoOEeHHOCTH CTPYKTYPHI U CBOHCTB,
CBSI3aHHBIE C MaJIbIM Pa3MepoM JacTull"
Ilooz0mogka pacuemuo-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoro
3a7aHUsI BBITIOTHACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YePTEXKEN BBITOJHSIIOTCS
IIpeABapUTEIbHBIC PACUEThl OCHOBHBIX
MOKazaTesel, KOTOphIe YKa3bIBaIOTCS Ha
yepTexe. 3agaHue BHIOIHACTCS
WHIMBHIYaJIbHO 110 BapuaHTaM. B xauecTBe TeM
3aJlaHus IPUMEHSIOTCS CIIeTYIOLINE:
Ilo0z0mogKa K ayoumopHnsim 3auamusam:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Iloozomogka domauinezo 3adanua:
[ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPabOTKY YMEHUI peneHus
npodeccnoHABHBIX 3a/1a4. JlomaiHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"OcoOEHHOCTH CTPYKTYPHI U CBOKCTB,
CBSI3aHHBIE C MaJIBIM Pa3MEpOM JacTuil"
Marepuainy. JloNnOJIHUTENBHO CTYACHTY
HEO0XOIMMO U3YyYUTh JUTEPATYpy U pa3o0path
IIPUMEPHI BBITIOIHEHUS TOT00HBIX 3aJaHHH.
[TpoBepka JoMalIHEro 3aaHusl MPOBOAUTCS 110
MMpEACTABIICHHBIM IMTMCbMCHHBIM pa60TaM.
Ilo0z0mogKka K KOHMPOILHOU padome:
N3y4yeHnune marepualioB 10 paszieiny
Oco0eHHOCTH CTPYKTYPHI M CBOMCTB,
CBSI3aHHBIE C MaJIbIM Pa3MEPOM YacTHUI U
MIOJITOTOBKA K KOHTPOJIbHOW paboTe
Ilo0z0mogKa K npaKmu4eckum 3auamuam:
N3y4yenne marepuasna 1o pasaeny
"OCOOEHHOCTH CTPYKTYPHI U CBOMCTB,
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CBSI3aHHBIE C MaJIBIM Pa3MEPOM JacTull"
MOATOTOBKA K BBITIOJIHCHUIO 3aJaHNH Ha
MIPAKTUYECKUX 3aHATUIX

Camocmoamenvroe usyuenue
meopemuueckoz2o manepuana: Nzydenne
JIOTIOJTHUTEIBHOTO MaTepuaa o pasjery
"OCcoOEHHOCTH CTPYKTYPHI U CBOHCTB,
CBSI3aHHBIE C MaJIbIM pa3MepoM yacTun'"
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszeny "OcoOEHHOCTH CTPYKTYPHI U CBOHCTB,
CBSI3aHHBIE C MaJIIM Pa3MEpPOM JacTHII'".
CryneHTsl He0OXOMMO OBTOPHTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
peIIeHNs aHAJIOTHYHBIX 3a/1a4. IIPOBECTH
pacueTsl 10 BapHaHTy 3aJaHUs U ClIeNaTh
BBIBOJIBI. B KadecTBe 3a1aHuUsI UCHIOIB3YIOTCS
CIEYIONINEe YIPAKHEHHUS:

DnekTpuyuecKas
MIPOBOANMOCTH
CIIOMHBIX
reTEPOTreHHBIX CHCTEM

4.1

TBepHOTeHLHHG
XUMHUYCCKHUC pCAKIINN

4.2

Hanokepamuku u
HAHOKOMITO3HUTEI

3adeT ¢ OLEHKOM 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 28 - 14 0.3 48 17.7
Hroro 3a cemecTp 108.0 28 - 14 - - 0.3 65.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. OcHogbl pu3uUKU KOMNOZUYUOHHBIX MAMEPUATO8

1.1. OcHOBHBIE IOHATHS B 00JaCTH KOMITO3UIIMOHHBIX MAaTepUAIOB HAHOIJIEKTPOHUKH

OcHoBHbIE NMOHATHUA. Ponb M 3HaYeHHE MaTepUaloB B IPOM3BOJCTBE IPUOOPOB 3IEKTPOHHOM
TEXHHUKHU. YCJIOBHAas KiacCH(UKalus MmatepuanoB mo pasmepy D wgactun (3&pen). KmacrepHsie
HAHOKPHUCTAJUINYECKUE, BOJOKOHHBIE MaTepuaibl, IUIEHKA W MHOTOCIONHBIE MaTepHalbl,
NOJIMKpUCTAJIMYECKHE MaTepuaibl. KaraauTuueckas akTUBHOCTh MalbIX yacTHULl. MHOroCIOiHbIE
HAHOCTPYKTYpPBI: KBAHTOBBIE SMBI, CBEPXPCIIETKH U JAPYTUX CTPYKTYPbl C TOHKHMHU CIIOSIMH.
MHorocnoinsle NOKpbITHs. Kepamudyeckne HaHoMaTepuaibl. B3auMoielicTBUE YACTHIL. .

1.2. KonzneHcupoBaHHas cpesia: o0IIne XapakTepUCTUKN, XUMUUECKasi CBSI3b

IlenTpanbHble W HaIpaBJIEHHbIE CHUJIBI MEXIy aromamu. Meramindeckas cBs3b. CBs3H,
oOpa3oBaHHble (aykTynpyomumu aunonsMu. KoBaneHTHast cBsa3b. MoHHast cBsA3b. OT MOHHOM
CBSI3M K KOBAJIEHTHOM CBA3M B KpucTayiax. CHUIIbl MEXAY MOJIEKYJIaMH. DJIEKTPOCTaTUUECKas CBSI3b
B JMDJICKTPUUYECKON cpene. MHaynupoBaHHbIE NHIIONH, MOIAPpU3yeMOCTb. CHIIBl OTTaIKUBAaHUS.
OMIUpUYEcKHe MOTeHIMAabl B3auMoieiicTBus. Bonoponnas cBsa3e. Cunbl Ban-aep-Baanbca Mexay
MaKpOCKONHUYECKMMHU dacThlaMu. DddexTsl 3anazapiBanus. B3aumoneiictBue yactun. YacTuyHo
YIOPSAOYEHHbIE KOMIIO3UIIMOHHBIE HAHOKpUCTAJUIMYECKHEe MaTepuaibl. [Ipornos3upoBaHue
HOBEJICHUSI CBOMCTB KOMITO3UIL[MOHHBIX MTOJYITPOBOIHUKOBBIX MaTEPUAJIOB..

1.3. luciiokanuu B TBEPIBIX TeJIax

[Tnactnyeckas penakcauus. YHpyrocte auciokauuil. JIunelHas ynpyrocts. BHewmHue wu
BHYTPCHHHUE HANpsDKCHUS. YTPYTHe IO, CBA3aHHBIE ¢ nedextamu. [IpocTeie Tomojormyeckue
XapaKTepUCTUKU JAUciIoKauui. Jlucinokanuu B KpucTauiax. HecoBepLICHHbIE IHCIOKAaLMH.
JedexTsl ymakoBkM W JBOMHUKU. JIuHelHOe HaTsKeHHe. OJEeMEHTapHblE IEepEMEIECHUs
mucnokauuu. Juddys3us toueunslx nedextoB u camoanddysus. ['paHuIbl 3epeH U 3arojIHEHHUE
npocTpaHcTBa. J[MHaMuyeckue cBoicTBa: o0ue 0co0eHHOCTH, HeycToiunBocTH. HeycroitunBoctu
B U3HAYAIbHO 0e3/1e()eKTHBIX KPUCTAITMUECKUX YaCTHIIAX. .

1.4. AToMHOE U MOJIEKYJISIPHOE YIOPSA0UEHHS

Atomublil nopsanok. IlnoTHocTe ymakoBku. IlmoTHas ymakoBka KeCTKMX IUCKOB. [IlnmoTHas
ylnakoBka B Tpex u3MepeHusx. Ilyctorel mexay cepamu. Ponp cummerpun. I'eomerpuueckas
¢bpycrpauusa. Jluaun nucnokanuii. Hecopa3mepHble (a3l W KBazuKpHCTaIbl. MoJeKyisipHOe
ynopsipodenue. Ilnactuueckue kpuctauibl. Kiaccupukanus meszomopdubix da3. Hapymenus
KpUcTalmuueckoro rmnopsaka. CnaOele HapymieHus. CunbHble HapymeHus. IIpoctpaHcTBoO
napaMmerpa mnopsanaka. Kpucrtaminmueckue TBepible Tena. OiaeMeHThl Teopuu rpynn. [lepexomst
nops10K-06ecnopsiok B criaBax. [lapamerp mopsiaka. XapakTepHble JUIUHBL.

2. Ilpoyeccol npomexarnus, nepro2ayus u d)pakmaﬂbele XapakmpepucmuKu KOMno3uyuoOHHblx
mMamepuaios

2.1. OcoOGEeHHOCTH KJIaCTEPHBIX KPUCTANTNYECKUX 00pa3oBaHUil

O¢ddexTuBHBIE paguychl MOHOB. MOHHBIE paaMychl XUMHUYECKHX; 3JIeMEHTOB. OrmpeneneHue
MOHHBIX M aTOMHBIX pajnycoB. MeTos n300paxeHus: KpUCTAIIMUYECKUX CTPYKTYp IIapamMH pa3HbIX
pa3mepoB. Koopaunanuonssle uyncia. Tunbl noausapos. ['eoMerpuueckne npenenasl yCToOH4MBOCTU
CTPYKTYp C pa3JWyHbIMHU KOOpAWMHAUMOHHBbIMH yuciamu. [lomspuzanms. [lonmspusanus moHa B
Kpuctaye. Poimbp XMMHYECKMX CBsi3el. 3aBUCUMOCTH pa3MEpOB aTOMOB M HOHOB  OT
KOOPJIMHALMOHHBIX 4Hcesl. CTPYKTYPHBIN THII MEPOBCKUTA, IINUHEIM, I'PaHaTa, aJiMas3a U JIpyrue
TUIBI CTPYKTYp. CrioncThie cTpyKTyphl. CTekia u amopdHble coennHeHus. [Tomumepst..



2.2. CaMoopranu3anus

CamoopraHu3yroIuecs: yrnopsi0ueHHbIe HAHOKPUCTAILTHYECKUE CTPYKTYphL. JIuTorpaduyeckne
Metonsl. Hemmrtorpadguueckne MeTOIbl CO3JaHUS IMEPUOJHYECKHX CTPYKTYp. YHOPSIOYCHHBIC
NOPHUCThIE HAHOKpUCTAJUTMYECKHe Marepuaibl. [lonsaTue GoToHHOro KpHuctamia. YMOpsa0YeHHBINA
HOPUCTBIN aHOMHBIA OKCcHI amoMuHUA. [lnasmeHHble Metoabl. Crenuduka HCIOIB3yeMOro
IUIa3MEHHOTO 000PYIOBaHUS.

2.3. CBs13b 2JEKTPOHUKU U KBAHTOBOW (PUBUKH

OcHOBHBIE TIPEACTABJICHUS KBAaHTOBOM MexaHuku. KBantoBas mojens atoma. llonsitue o
MOTEHITMAIBHBIX SIMaX B Oapbepax. MUKpodacTHIla B MPSMOYTOJIBHOW MOTEHIMAIBHON siMe. Poiib
MPUMECHBIX HOHOB B ()OPMUPOBAHUHU CIICIIUATBHBIX CBOWCTB MAaTEPHUATIOB. DHEPTETHUSCKUNA CIIEKTP
MIPUMECHBIX MOHOB. KBaHTOBBIC 4HMCiIa W 00O3HAYEHHE DHEPreTUUYCCKUX YpPOBHEH. TyHHEIbHBIN

apdext. KBantoBopasmepubsie >¢exTsl. VIMIUIaHTHPOBaHHBIE KBAaHTOBBIE TOYKH B CTPYKTYpE
SiGe..

2.4. llpocreiimme BUABI HU3KOPa3MEPHBIX 00BEKTOB

OHEPreTMYeCKUul CIEKTp KpUCTalIa. ODHEPreTUYECKUM CIEKTP D3JIEKTPOHOB M IIJIOTHOCTH
AIIEKTPOHHBIX COCTOSIHUI B HU3KOpa3MEepHbIX o0nacTsx. [TonynpoBoIHUKOBBIE
HaHOKPHUCTANINYECKUE MaTepUabl B TBEPIOTEIbHOMN 3JIEKTPOHUKE. .

2.5. ATOMHOE MOJIEKYJISIPHOE YIOPSJOUEHUE

[ToBepXHOCTh MOHOKPHUCTAJUIOB, HAHOKJIACTEPOB U MOPUCTBIX COpOeHTOB. [IpumecHble aToMbI
Ha MOBepXHOCTH. MonekynspHbele opOuTanu. IIOBEpXHOCTh METauIOB M OKCHUJOB METaJJIOB
(anekTpoHHBIe cBOMCTBA). [loBEpXHOCTH METANJIOB M OKCHUIOB MeTaljga (MarHUTHbIE CBOMCTBA).
[ToBepXHOCTHBIE LIEHTPBHl KHUCIOTHOTO M OCHOBHOro tuma. AxacopOuus. Karamus. Ilpumepsl
KaTaJIUTUYECKUX NPEBPAILEHUN C Y4aCTUEM IIOBEPXHOCTH TBEPJOrO TejIa U HAHOKJIACTEPOB..

2.6. OcOOEHHOCTH CBOWCTB, CBSI3aHHBIE C MAJIBIM Pa3MEPOM YaCTHI]

@a30Bble M CTPYKTYpHBIE COCTOSIHUS B YJBTPAaIUCHEPCHBIX cpenax. da3oBble guarpammsl
JUCIIEPrUpPOBAaHHBIX cUCTeM. AMopQHble (a3pl. BiusHue ocTaToyHBIX Ta30B Ha (a3oBoe
paBHOBECHE YIbTPAJUCIEPCHBIX YACTULl C Tra3oBoil (¢a3oil. OOpazoBaHME YIBTPAIUCIEPCHBIX
YacTUIl B NMEPEOXJIAKICHHOM paciijiaBe. JKCIIEPUMEHTANIbHOE U3ydeHHe d(dexTa HepacTBOPUMBIX
npumeceir.  Jduddy3us.  Dusuko-marematuueckue  ocHOBbI  auddysun.  ['omorenHas
KpUCTAJIIM3alUsl  YIbTPAAUCIEPCHBIX  METAJUIMYECKUX  vacTul.  Dusndyeckue  CBOMCTBA
yIBTpasuCIepCcHbIX cpela. OTanyne 4acTUll, MOJTYYEHHBIX METOJaMU MOPOLIKOBOM METaJlIIypruH,
OT YJIBTPAIUCIIEPCHBIX YACTHUIl. MeXaHN4eCKue CBOMCTBA. DJIEKTPUUYECKHUE CBOMCTBA. MarHuTHEIE,
ONTUYECKUE U TEIJIOBBIE CBOWCTBA..

3. Ocobennocmu CIMPYKMYPblL U CBOUCME, CEA3AHHbLE C MAAIM PA3MEPOM YACUY,

3.1. CtpyKkTypa MOBEpXHOCTH U MEK(a3HBIX TPAHUI]

IToBepxHOCTH TBEPABIX TeJl. MUKPOCKONMYECKUE aCHEKTHI. Te€pMOJIMHAMUYECKUI MTOAXOM IIPH
aHaM3e CBOWCTB MOBEPXHOCTH XHUMHYeckHil moTeHuuan. CBoboanas nsHeprus [ubbca u
cBoOonHas »Heprus ['enpmrosnbua. TepMoaMHAMUKa IMOBEPXHOCTH M IIOBEPXHOCTEH pasiena.
TepMoaMHaMUKa KPUBOJMHEHHOW IOBEPXHOCTH. Te€pMOJMHAMHYECKHE ACIEKTHl IMOBEPXHOCTH.
Crpykrypa noBepxHocTH. CTpyKTypa MOBEPXHOCTH U MeXK(a3HbIX I'PaHULL..

3.2. Hykneauust 1 pocT HaHOKJIACTEPOB
Hykneanus u pocT HaHOKJIACTEpOB B HaHOMOpax BemiecTBa. Hykieamuss U pocT KiIacTepoB
THAPOKCUAA JKele3a B HaHomopax. Hykieamus m pocT KJIacTepOB HAa OCHOBE TBEPIOTENIBHBIX
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peakuuidi. TBeproTenbHass HyKJealuuss U POCT KiaacTepoB. lIpuMep TepMHUUECKOro pa3ioKeHUs
oKcajarta xene3a. Tonkue mieHku. @opMupoBaHue TBEpIOTEIbHBIX HAHOKIACTEPOB.

4. Dnexkmpuueckas npoeodwwocmb CJIOIHCHbBIX 2€MEPOSEHHbIX cucmem

4.1. TBepAOTENbHBIE XUMHUYECKUE PEAKIIUU

TBeproTenbHble XMMUYECKHE pEaKIIMA. MeXaHOXMMHUYECKHUE IIPEBPAIICHHS. Y 1apHO-BOJIHOBOMI
cuHTe3. HanoCcTpyKTypupoBaHHE MO JEUCTBHEM AABJICHUA €O cABUroM. HaHOCTpyKTypupoBaHue
oyTeM  KpUCTaulM3auuu  aMopHbIX  CcTpykTyp.  KomnakTupoBaHue — (KOHCONIMIALMA)
HaHOKJAacTepoB. JleekTsl W HamNpsHKEHUsT B TBEPIOTENIBHBIX HAHOCTPYKTypax. CoBpeMeHHBIE
KOMIIO3UIIMOHHBIE KepaMHyeckhe HaHoKpuctayumyeckue. Kiaccudukanus KOMIO3ULIMOHHBIX
MarepuanoB. Kepamuka B COBpEMEHHON TEXHHUKE..

4.2. HanokepaMUK1 U1 HAHOKOMIIO3UTbI

Hanokpucramnueckue Marepuanbl (HaHOKEpAMMKHM W HAaHOKOMIO3UTHI). [IpumeHenue
HaHOPa3MEPHBIX CErHETORJIEKTPUYECKUX MaTepHuaoB. [Topucras MbE30KEpPaMUKA.
BbicokouacTOTHBIE JMAJIEKTPUYECKHE CBOMCTBA HAHOPAa3MEPHBIX IJICHOK TUTaHaTa-LIMPKOHATa
cBuHIA. CTPYKTYpHO-UyBCTBUTEIBHBIE CBOMCTBA HAHOKOMIO3UTOB. ['paHuipl pasgena B
HaHOMaTepHaax. OcobenHoctu CTPYKTYpBI CyOMUKPOKPHUCTANINYECKUX METaJIJIOB.
HaHocTpykTypa  HEyNOpSJAOYEHHBIX  CHCTEM. AHOMaJIMM  MEXAHUYECKOIO0  IOBEJCHUS.
TBepmodasHble TOMOXMMHYECKUE pEaklnu. TeruioBble W JJCKTPUUYECKHUE CBOWCTBA. MarHWTHBIC
cBoiictBa. . llomydyenwe mnonynpoBOgHUKOBOrO Mmartepuana. [lomydeHne »smUTaKCHAIbHBIX

CTPYKTYDP..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. 1.YcnoBHas kiaccudukamms MaTepualioB 1mo pazmepy D gactuir (3épeH). Bzanmoneiictpue
YacTHIl. DMIUPUYECKHE OTEHIIMAIbI B3aUMOCHCTBUS;
2. 2.9¢ddexTuBHBIC paguychl HOHOB. IOHHBIE palnyChl XUMUUYECKHUX; TIEMEHTOB. THIIBI
XUMHUYECKHX CBsA3eU. CTPYKTYpHBIN THUII IEPOBCKUTA, LIITMHENN, TPaHaTa, aiMasa;
3. 3.IloBepXHOCTh MOHOKPHUCTAIIJIOB, HAHOKIAcTEPOB.. Da30BbIE U CTPYKTYPHBIE COCTOSTHUS B
YIBTPaJNUCIEPCHBIX Cpefax. [ OMOreHHas KpucTau3anus yabTpaJuCIEpCHBIX YaCTHIL;
4. 4.CBs3b 2J€KTPOHUKU U KBAaHTOBOM (pusmku. [loHsATHE O MOTEHIIMAIBHBIX sIMaxX U Oapbepax.
MuxkpouacTuia B IpsIMOYTOJIbHON IOTEHLUAIBHOM SIME;
5. 5.1IporHo3upoBaHue NOBEAECHHS CBOMCTB KOMITO3UIIMOHHBIX ITOJIYIIPOBOJHUKOBBIX
MaTepuanos. PopMUPOBaHNE HAHOKIJIACTEPOB. TBEPAOTEIbHBIE XMMHUUECKHUE PEAKIUY;
6. 6.ATOMHBIE U MOJIEKYJIIpHbIe opOHuTanu. [loBepXHOCTH MOHOKPHUCTAIOB U
HaHOKJacTepoB. I [puMecHbIE aTOMBI Ha TOBEPXHOCTH;
7. 7.KonuuecTBeHHBIE XapaAKTEPUCTUKN Xaoca. DpaKkTasbl U CI0KHAS YIOPSIAOYEHHOCTD.
@paxkrainsl U sBIeHUA pocta. J[pobHas pazmMepHOCTb. OCHOBHBIE KOHILIETIIIUH (PpaKTaoB.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

AyoumopHbvie KOHCYIbmauuy no Kypcogomy npoekmy/pabome (KIIP)

1. KoHcynpranuu HampaBleHbl Ha BBIIOJHEHHE pa3lie]loB KypCOBOTO MPOEKTa MO
PYKOBOJICTBOM HAacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYNbTallMM pa3dmparoTcs Hauboliee BaKHbIE YAacTH PACUYETHBIX 3aJaHWil pasjena
"KonneHncupoBanHas cpeia, IUCI0KAIMU, aTOMHOE U MOJIEKYJIIPHOE YyHOPSA04YeHUs"

11



Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOcyxnenue martepuanoB Mo keiicam pazgena "OCHOBBI (PU3UKHM KOMIO3HIIMOHHBIX
MarepuayioB"

2. Koncynpranuu mpoBomsaTcs 1o pasgeny "KonmeHcupoBaHHas cpena, JIUCIOKAIIWH,
aTOMHOE U MOJIEKYJISIpPHOE yropsaoueHus"

3. OOcyxneHne marepuanoB o keicam pasgena "OcoOEHHOCTH CTPYKTYphl M CBOWCTB,
CBSI3aHHBIE C MaJIBIM Pa3MEPOM YaCTHIL"

4. KoHCynbTallUM HallpaBJIEHbl Ha BBIIIOJIHEHUE PAa3AelioB KypCOBOIO IIPOEKTa 0]
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax YacoB Ha TpyNIOBBIE
KOHCYJIbTAllMM pa30OuparoTcsi HauOoJjiee BaKHBIE YACTH pACUETHBIX 3a/JaHUil pasena
"OcoOEHHOCTH CTPYKTYPBI U CBOMCTB, CBS3aHHBIE C MAJIBIM pa3MepOM JacTuir"

Texywuii konmponas (TK)

1. KoHcynpTanuu HampapjeHbl Ha MOJYyYEHUE UHAMBUAYAIBHOTO 3aJaHUs JUISl BHIIOIHEHHUS
KOHTPOJIBHBIX ~ MeponpusaTuii 1o pasfeny "OCHOBBI (U3MKM  KOMITO3HUIIMOHHBIX
MarepuaioB"

2. KoHcynpranuu HampaBJieHbl HA MOJyYSeHHE WHAWBUIYAIBHOTO 3a/JaHUS ISl BHIIOJTHEHHUS
KOHTPOJIbHBIX MeponpusTuii mo pasgeny "KonaeHcupoBaHHas cpea, AWUCIOKALMH,
aTOMHOE U MOJIEKYJISIPHOE yropsaoueHus"

3. Koncynpranuu npoBoasatcs no paszaeny "OcoOEHHOCTH CTPYKTYpBI U CBOICTB, CBSI3aHHbIE
C MaJIbIlM pa3MepoM yacTui"

4. KoHcynbTaluy HarpapieHbl Ha MOJIyY€HHE MHIUBHYaIbHOIO 3aJaHUs JJIS BBIITOJIHEHHS
KOHTPOJIbHBIX MEPONPUATHH 1O pa3aeny "OcoO0eHHOCTH CTPYKTYpbI U CBOWCTB, CBS3aHHbIE
C MaJbIM pa3MepoM yactuil”

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena
JTUCIUTIIINHEI (B

O1eHOYHOE CPEICTBO
(T 1 HAUMEHOBAHUE)

3arutaHUpPOBAHHbBIC PE3YJIBTATHI O0YUECHUS IO IUCLIUILIUHE Konsr COOTBCTCTRIN ©
(B COOTBETCTBUH C pa3aeiioM 1) WHJUKATOPOB 1.3.1)
12 ]3] 4
3HaTth:
OCHOBHBIE TIPOLIECCHI, IPOTEKAIOLIAX B KOMIIOSHIMOHHBIX MaTepHasiax WT-Lics
3JIEKTPOHHOW TEXHUKH,
BIIMSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA KOMIIO3UIIMOHHBIX WT-Lics
MaTepuaos;
(U3HKO-XMMHYECKHE CBOMCTBA KOMITO3UIIMOHHBIX MAaTEPHAJIOB; N-2mk-3
OCHOBHBIC (DH3UKO-MAaTEMaTHICCKHE MOJICITH, HCIIOJIb3yeMbIC B 00JIACTH (PU3UKH V213
MOJIYITPOBOJIHUKOBBIX KOMITO3UIIMOHHBIX MaTEPUATIOB
Ymersb:
UHTEPIPETUPOBATH NEKTPOYU3NUECKHE XapaKTEPUCTHKHU MOTYITPOBOIHUKOBBIX U WT-Lics
JIMBJIEKTPUYECKUX KOMIIO3UIIMOHHBIX MaTEPUAJIOB
OOBSCHATH HA OCHOBE (DU3MKO-MATEeMaTHYECKUX MOJIEIeH XapaKTepUCTUKU VT-1rk.a
MOJTYTPOBOTHUKOBBIX KOMIO3UIIMOHHBIX MATEPHAJIOB
PaccuMTHIBATE JIEKTPUIECKAE XapaKTEPHCTHKH NONYPOBOIHAKOBLIX WT-20c.3
KOMITO3UITMOHHBIX MAaTEPUATIOB JJIsSI Pa3IMYHBIX 00J1aCTEN WX MCIOJIb30BaHUS
MPUMEHSITh (PU3UKO-MaTeMaTHYEeCKHe MOAENH TIPU pa3paboTKe KOMIO3UIIMOHHBIX WT-20c.3

MaTepUajoB
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE CPEJICTBA VIS

KOHTPOJI OCBOEHUS PE3YJIbTATOB OBYYEHHMS 110 TUCIUILIAHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUS 10 JUCHUIIHHE
3auem ¢ ouenxou (Cemecmp No§)

Ipumeuanue: OrieHOUHBIC MaTEPHANBI 10 AUCHUIIIMHE IPUBECHBI B ()OH/IE OLIEHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

5.2 JInueH3M0HHOE U CBOOOHO PAacpoCTpPaHsieMoe MPOrpaMMHOe o0ecrieYyeHne:

5.3 UntepHeT-pecypchl, BKIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHaeHue
HalMeHOBaHHUe

OTCYTCTBYET
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

duzuka KOMITO3MIITMOHHBIX MATCPUAJTIOB

(Ha3BaHME AUCIUILINHBI)

8 cemecTtp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

Bua npoMexkyTouHoO aTTecTauMu — 3a4€T C OI[EHKOM.

Nunekc
Howmep KM:
Paznen aucuunianHb
pazaena Henens
KM:
1 OcCHOBBI (hU3MKHM KOMIIO3ULIMOHHBIX MaTEepUaoB
11 OcCHOBHBIE IOHATHS B 007aCTH KOMITO3ULIMOHHBIX MaTepHaIOB HAHOIIEKTPOHUKU
1.2 KonnencupoBaHHas cpesia: o01Ine XapakTepuCTUKY, XUMUUECKasi CBSI3b
1.3 Jlucnokanuu B TBEPBIX TEJIax
14 ATOMHOE U MOJIEKYJISIPHOE YIOPSA0UYECHUS
5 [Tponieccer mpoTeKanus, TEPKOTALUS U (PpaKTaTbHBIE XapAKTPEPUCTHKH
KOMITO3UIIMOHHBIX MaTepUaoB
2.1 Oco0eHHOCTH KJIACTEPHBIX KPUCTAIIMYECKUX 00pa30BaHUM
2.2 Camoopranuzanus
2.3 CBs13b AJIEKTPOHUKHU M KBAHTOBON (DU3UKHU
2.4 [Tpocreiimye BUIbl HU3KOPa3MEPHBIX 0OBEKTOB
2.5 ATOMHOE MOJIEKYJISIPHOE YIIOPSIIOUEHUE
2.6 OCOOEHHOCTH CBOWCTB, CBS3aHHBIE C MaJIBIM Pa3MEPOM YaCTHIL
3 OCOOEeHHOCTH CTPYKTYPhI U CBOWCTB, CBSI3aHHBIE C MAJIBIM Pa3MepPOM YaCTHII
3.1 CrpyKTypa MOBEepXHOCTH U MeXK(pa3HbIX TPAHUIL]
3.2 Hyxueanust 1 pocT HaHOKJIaCTEPOB
4 DreKkTpuiecKas IpOBOJUMOCTb CIOXKHBIX T€T€POT€HHBIX CUCTEM
4.1 TBepaoTenbHbIe XUMUYECKHE PEAKLIUU
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4.2

HaHOKepaMI/IKI/I 1 HAHOKOMIIO3HTHI

Bec KM, %:
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