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PA3JEJ 1. UCXOJIHBIE JAHHBIE W KOHEYHBIA PE3YJbTAT

OCBOEHMSA I CIIAITIJIMHBI

1.1. leab u3yuyeHust AUCHUNINHBI

OCHOBHOM 11€71bI0 Y4€OHOM TUCIUIIMHBI ABIIsIETCS (POPMUPOBAHUE Y

Oyaymmx 6akaaaBpOB TEXHOJIOTUYECKOTO MBIIUICHUS HA OCHOBE HU3y4eHUs
TEXHOJIOTUH CTEKOJ, CUTAIJIOB M KOMITO3UIIMOHHBIX MaTepuasioB. M3yuenue Gpusuko-
XUMHYECKHUX MPOLIECCOB MEPEX0/ia BEIIECTBA B CTEKJIO00Pa3HOE COCTOSIHUE U
0COOEHHOCTEN CTPOECHHS CTEKOJI ¥ KOMITO3UIIMOHHBIX MAaTEPHAIIOB PACILIHPSET
KOMIIETEHIIH OYIyIIMX CHEIHAINCTOB B MATEPUATIOBEICHHN.

1.2. 3apauy AMCHUILINHBI
OCHOBHBIMH 3aJ1aYyaMU JUCIUAIIINHGI SIBJISIIOTCS

— Pacmmpenue, yriyOiieHue W 3aKpelyieHUE TEOPETHUECKUX 3HAHUU U
COYETAHUE TEOPUM C IMPAKTUKOW JOCTUTAECTCS IMPU BBITOJIHEHUN IPAKTHYECKHUX
3aHATHI B y4eOHBIX ayJIUTOPHUIX KaQeaphl, a TAKXKE B MEPUOJI IPOU3BOJICTBEHHON
IIPAKTHKHU.

— JlucuuruimHa 3akiagpIBaeT 3HAHUSA, HEOOXOAMMbIE JJII OCBOEHMS

MOCJEAYIONINX AUCIUIUINH, CBS3aHHBIX C M3YyUYEHHEM TEOPUU CTPOEHUS, HU3UKO-
XAMHUYECKUX CBOMCTB M TEXHOJIOTMEU IIOJYyYEHUs HAHOCTPYKTYPUPOBAHHBIX
KOMITO3ULIMOHHBIX MaTEPUAJIOB.

1.3. MecTo mucuumiuabl B ctpykrype OIl BO

Jucunninvmaa « KoMIO3UIMOHHBIE MAaTEPUAIIBI) BXOJUT B COCTAB BAPUATUBHOMU
gacty O0sioka b1.B. JluciumnirHa HEmocpeACTBEHHO CBsA3aHa C TUCITUIIIMHAMU:
b1.B.07 ®usuko-xumuyeckue ocHOBbI HaHOTexHoJoruu; b1.B.JIB.01.01
«HaHOCTpyKTypUpOBaHHBIE CTEKJIA, CATAJIIBI 1 KOMIIO3UIIMOHHBIE MAaTEPUAIIBD,
b3.B.JIB.3.1 Ilna3mennsie HanotexHonoruu; b1.B.JIB.07.01 MarepuanoBeneHue
HAaHOMATEPHUAJIOB U HAHOCHCTEM M C TEMATUKOW BBIMTYCKHON KBAJIU(PUKALIMOHHOM
paboThI (0akamaBPCKOU JUCCEpTALIUECH ).

1.4 IlepeyeHb KOMIETEHUHUH, KOTOPbIE I0JKHbI ObITh pPeaju30BaHbI B X0/e
OCBOCHMS IUCHUILINHBI
OO0beM TUCIUTUTUHBI JI71s1 OYHOM (OpMBI 00YIECHHS

Tabmua 1
O6mmas CemecTp:
TPYI0€MKOCTb 5

Buapl yueOHOM paboThI B3E |Buac

B3E |Buac




OO0masi Tpy10eMKOCTh TUCIUIJIMHBI (MOTYJISA) 3 108 3 108
Ayoumopnvie 3anamus 1,5 54 15 54
Jleknuun 0,5 18 0,5 18
JlaGopatopHbie paboThI 1 36 1 36
[IpakTH4eckue 3aHITHS - - - -
Camocmoamenvnan paboma cmyoenma 15 54 15 54
[IpopaboTka yueOHOTO MaTepHaia 1,5 54 1,5 54
KypcoBoii mpoekT - - - -
Kypcosas padota - - - -
[ToaroroBka K NpOMEXKYTOYHOM aTTeCTAllUN - - - -
[IpomexyTouHas aTTecTanus: 3ayer
1.5 Ilnanupyembie pe3yabTaTbl 00y4eHHUs
Tabmuma 2
dopMupyeMble KOMITCTCHITUN

Komnerenmun o0yuaromerocs, YPpOBHM OCBOEHUS COCTABJISIOIIMX KOMITETCHIIUN

dbopMupyembie B pe3ysbTaTe IToporossrit [IponBuHyTHII IIpeBocxonHbIM

OCBOCHUA NUCLIUITIIINHBI

IIK-1 — cnocoonocms 6 cocmaese KonnieKmuea yuacmeoeams 6 pazpadomke MaKkemog u3zoenuil u ux
Mooyneil, pazpadomke RPOZPAMMHO20 Cpeocmea,
annapamypy 011 OnpeoenieHus mexHU4eCcKux XapaKkmepucmuKk MaKkemoe

npuUMenimsb KOHMPOJIbHO-UIMEPUMETIbHYIO

HAaHOOOBEKTOB U (POPMHPYEMBIX HA UX
OCHOBE U3JEIINN

Bnanue 3HaHue OCHOBHBIX | 3HaHUE OCHOBHBIX | 3HaHHE OCHOBHBIX
3HAaTh OCHOBHEIC (DH3MUECKHE 3aKOHbI, (DU3UKO-XMMHYECKIX (¢u3NYeCKnX 3aKOHOB, | (prBHYECKUX 3aKOHOB,
[pe/IeNIsIoNIe CBOMCTBA HAHOOOBEKTOB U CBOWMCTB HAHOOOBEKTOB | OOBSICHSIOLIUX OOBSICHSIFOIIHX CBOICTBa
AHOCTPYKTYPHPOBAHHBIX ~MaTepHanoB i | Y CBOICTBa HAaHOOOBEKTOB "
OpPMHPYEMBIX Ha HX OCHOBE M3/l HaHOCTPYKTYPHUPOBAaHH | HAHOOOBEKTOB HaHOCTPYKTYPHUPOBaHHbBIX
bIX MaTEpUAJIOB MaTepuaioB
YMeHue VMeHHne HCIOoIb30BaTh | YMEHUE HCIIOJIB30BaTh | YMEHHE HCIIOJIB30BaTh
- NPOBOAMTH pacyeTHbIC paboTh Mo | CYLWIECTBYIONIME OCHOBBI TEOpUU | OCHOBBI TEOpUHn
CYIIECTBYIOIIMM  METOAWKaM  npu | METOMMKH pacdera OINTHYECKOTO ONTHYECKOTO MOTJIONICHUS B
NPOCKTUPOBAHUH HAHOOOBEKTOB u TIOTJIOICHU S B | HAHOYACTHULIAX METAJIJIOB
(hopMHUpyEeMBIX Ha UX OCHOBE HU3JEIUH MeTajurax
Biaanenue Brnanenne Bnagenne  ocHoBamu | Brmanmenue OCHOBaMHU
~OCHOBAMEL 3HAHMI, NAIOIIHME (huznIecKkuMu ¢u3ndecKkuX 3HAHWHA ¥ | PU3MYECKUX 3HAHUU "
BO3MOKHOCTb TPOBOJMTH PACHeTHBIE 3HAHMSIMH M METOJaMHU | METOJaMH pacdera | MeToJlaMu pacuera
paBoTHI 1o CYIECTBYIOIIM pacuera, I/IBBCCTHLIMI:I ONTHUYECKUX CIEKTPOB | ONTHYECKUX CIIEKTPOB
METOJIMKAM TP MPOEKTHPOBAHMH u3 HAy4YHOUW | HAHOOOBEKTOB B | HAHOOOBEKTOB B
JTUTEPATyPHI CTeKJIax HaHOMaTepHuaiax

IIK-7 — cnocoonocmu 6 cocmase KoineKmuea ucCHOIHUmMenell yuacmeosams 6 NPOeKMHbIX padomax no
CO30aHUI0 HAHO0OBEKNO8 U NPOU3BOOCHIZY MOOYIell U U30eIUil HA UX OCHO8e

3HaHue

- 3HATh OCHOBHBIC (PH3MUYCCKHE 3aKOHBI,
OTIPEICIISIONINE CBOMCTBA HAHOOOBEKTOB U
HAHOCTPYKTYPHUPOBAHHBIX MaTEPUAJIOB U
(hopMHupyeMBIX Ha MX OCHOBE M3ICITIHIA

3HaHKWe OCHOBHBIX
(hU3UKO-XMMHYECKIX
CBOICTB
HAHOOOBEKTOB U
HaHOCTPYKTYpPHUPOBAHH
bIX MAaTEpUAJIOB

3HaHHEe OCHOBHBIX
(U3NYeCKUX 3aKOHOB,
OOBACHSIOIINX
CBOMCTBA
HaHOOOBEKTOB

3HaHKHEe OCHOBHBIX
(bIBUYECKIX 3aKOHOB,
OOBSICHSIFOIIMX CBOMCTBA
HaHOOOBEKTOB U

HAHOCTPYKTYPHPOBAHHBIX
MaTepHaJioB




VYMeHHe UCIOJIb30BaTh

VMeHHe UCI0Ib30BaTh

YMmenue VYmenue HCIIOJIb30BATh
- IPOBOJIMTE PACUETHBIC PAGOTHI 110 CYILECTBYIOLIHE OCHOBEI TEOPUH | OCHOBBI TEOPHUH
CYILECTBYOIIMM METOIUKAM IIPU METOIMKH pacyera OIITHYECKOTO ONTHYECKOTO MOTJIOLICHHS
(opMHpPYEMBIX Ha UX OCHOBE M3JICIHI MeTallIax
Baagenue Bnagenue Bunanenue ocHoBaMHU | Branenue OCHOBaMH
~OCHOBAMH 3HAHNH, TAIOMEMHA (bH3HICCKIME ¢bu3nueckux 3HAHMN W | QU3MYECKUX 3HAHHN u
BOIMOKHOCTH TP 0]; OIITE PACUETHEIE 3HAHUSAMH M METOJIaMU | METOJaMH pacueTa | MeTogaMH pacuera
paGOTHI 10 CymecTRYIONIM MeTogukay | PACUCTa, H3BECTHBIMH | ONTHYECKHX CIEKTPOB | ONTHYCCKUX CIIEKTPOB
TIDH MPOEKTHPOBAHHH HAHOOGHEKTOR H 3 HAay4YHOH | HAHOOOBEKTOB B | HAHOOOBEKTOB B
(OPMHDYEMEIX Ha HX OCHOBE H3IeHii JUTEPATYPHI CTEKJIaxX HaHOMaTepHaiax
PA3JAEJI 2 COAEP KAHUE JJUCHUIIVIMHBI U TEXHOJIOI'US EE
OCBOEHUA
2.1 Crpykrypa MAUCUMIUIMHBI, €€ TPYAOEMKOCTb M TMPHMEHseMble
Oﬁpa3OBaTeJII)HI)Ie TEXHOJIOI'nHn
Pacnpenenenuie ¢poHaa BpEMEHHU 1O BUIaM 3aHITUN
Tabnuua 3
Buner yaeOHoiM
JACATCIIbHOCTH, BKJIFOYas (DOprI " BHU]
CaMOCTOATCIIbHYIO KOHTPOJIA
pa60Ty CTYACHTOB U KOI[I)I OCBOCHHA
u TPYJAOEMKOCTh (B COCTAaBJISIFOILIIX
AMMCHOBAHUC pa3aciia U TCMbI COCTaBJIAIOIIUX o
yacax/ HUHTCPAKTUBHLIC o KOMIICTCHIIMH
KOMIICTCHIIN
2 4achl) (u3 dponna
S
: : OLIECHOYHBIX
oz |9 |z | € .
o = |8 | & S, CpEeACTB)
2 ) < o
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Paszoen 1. Cmeknoobpasnoe cocmosinue ewjecmea u npeocmasienus 0 CmpoeHuu

HAHOCMPYKMYPUPOBAHHBIX MAMEPUANO8E

@OC TK-1mecmul

Temal.l. Cospemennbie
NPEICTaBICHUS O KPUCTAJUTHYECKOM,
CTEKIIO00pa3HOM U aMOp(QHOM
cocrostHuy BemectBa. O030p
CYILIECTBYIOUINX TEOPUI

12 | 2

IK-1.3
IK-7.3

Tema 1.2. CgoiictBa
HAHOCTPYKTYPUPOBAHHBIX CTEKOJ U
KOMIIO3HIIMOHHBIX MaTepUaoB,
coJieprKaluX HAHOYACTULIBI METAJLIOB
U TOJTYIPOBOJHMKOBEIX TBEPIBIX
PacTBOpPOB

12 | 2 4 -

IK-1.3
IK-7.3

Tema 1.3. Teopus onTU4ECKUX
CHEKTPOB HAHOCTPYKTYPHUPOBAHHBIX
CTEKOJI, COJEPHKALIUX HAHOUACTHBI
METaIIoB

12 2

TK-1.3; [IK-1.B

[1K-7.3; TIK-7.B

Texymuii
KOHTPOJb




Tema 1.4. MonenupoBaHue CIIEKTPOB [K-1.V, IIK-1.B Texkymmii
HAHOYaCTHUIl MeJHU, cepebpa 1 3010Ta B | 12 2 4 - 6 IK-7.y KOHTDOIIb
CTEKIIax [1K-7.B
Pasoen 2. Texnonocus u usyyenue c60cme HAHOCMPYKMYPUPOBAHHBIX CMEKOJ @OC TK-2mecmpi
Tema 2.1. Texuonorus Bapku u BeinonHesne
pacyer COCTaBOB CTEKOJI, CUTAILIOB U 12 2 4 | 6/3 4] [IK-1.3, IIK-1.B PacyeTHBIX 3aJaHUH
KOMITIO3UIIMOHHBIX MaTePUAJIOB
Tema 2.2. Teopus K13 Texymumit
CTeKI000pa30BaHus U 12 2 4 - 6 ) KOHTPOJIb
KPUCTAJUIU3AI[MU CTEKOJL.
Tema 2.3. Teopus oOpa3oBaHus <7 Texymmit
HAHOYACTHI] 12 | 2 4 - 6 HK-7.3 KOHTpPOIIb
IOJIyIIPOBOJHUKOBBIX  TBEPIBIX
PAaCTBOPOB B CTCKJIIAX
Tema 2.4. Ousuueckue MeTOIHI BeinonHeHue
U3Yy4YECHUS KOMITO3UIIMOHHBIX 51 12 2 4 ) 6 HK-7.Y, TIK-7.B pAacUETHBIX 3a/IaHUH
HAaHOCTPYKTYPUPOBaHHBIX MAaTepHaJIOB
Tema 2.5. U3yuenune BeinonHeHue
CIIEKTPAJILHBIX CBOMCTB 12 | 2 4 - 6 [IK-7.Y. [IK-7.B | PAcHCTHRIX salaHui
e ) OTueT o BBIIOIHEHHUE
HaHOYaCTHIL] METAJIJIOB B CTCKJIaxX o
CaMOCTOSITEIIbHOM
paboTHL.
3auer @OC [14-
"""" KOMNJIEKCHOE 3a0aHue
HUTOTO: 108 |18 - (36 |54
Tabmuma 4
Marpuua komrereHuuii no pazaenam PIT
dopmupyeMble KOMIETEHIIUH
(cocTaBJsIOIIME KOMITETCHIINH)
MK-1 | TK-7 |
HaumenoBanue pazaena
(Tema) M > An | > /A
ol Eol A BoR B
A ER=EE =
ElIE|IE|R|E =
Paznen 1
Tema 1.1 * *
Tema 1.2 * *
Tema 1.3 * x| o* *
Tema 1.4 x| * * *
Pasnen 2
Tema 2.1 * *
Tewma 2.2 *
Tema 2.3 *




Tema 2.4 * *
Tema 2.5 * *

PA3JIEJI 3 OBECIIEYHEHME JUCIHUIIJIMHbI

3.1 Y4yeOHO-MeTOAMYECKOE OOecneyeHne JUCHUILINHBI (MOTYJIs1)
3.1.1 OcHoBHas JqUTEpaTypa
1) 3Bepes B.A., Kpuonycrosa T.B., Tounnuna T.B., Ontnueckue matepuansl:
yaeOHoe mocodue ais crya. By3os/ — CI16.: Jlans, 2015.— 400c.
3.1.2 JlomoiHuTeJBHAS JIUTEPATYypa 1)
Hanoctp. marepuansl (nox pex. P.Xannuka, A.XWii1.) mep. ¢ aHri.
A.A.IllyctukoBa — M.: Texnochepa, 2009.— 488c.—(Mup maTepuaioB u
TEXHOJIOTHUH).

HuTepuer—pecypc:

2) http://www.nanonewsnet.ru/

3) http://nano-portal.ru/

4.2. UudgopmanunonHoe odecnevyeHne U CIUATIIAHBI

[NanmumoB JI.I'. ®usuka. [DneKTpOHHBIA pe3ypc]: Kypc AUCTaHI]. 00y4YeHUs I10
cnennasibHOCTH 11.03.04 «OneKTpoHUKA U HAHOZJIEKTPOHHUKA», HAITPABIICHHUE
noaroroBku O6akanaspos ®I'OC3/ KHUTY-KAMU, Kazans, 2016. — JocTyn no

joruny u maposro. URL:

https://bb.kai.ru:8443/webapps/blackboard/cmsmain/webui/users/dggalimov?
action

3.3 KaapoBoe obecnieuenme

3.3.1 ba3osoe o0pa3oBaHue

Briciee o0Opa3oBaHue B MpeAMETHOW 00JacTH (PU3MKH TBEPAOro Teia U
TEXHOJIOTMY MAaTEePHUAJIOB M /WM HAJIMYUE YUYCHON CTENIEHU W/WIN YUYEHOTO 3BaHUS B
yKa3aHHOW OOJacTH W /WM  HaIW4Yue JTOTOJHUTEIHLHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHUS—TIPOPECCUOHATBHON MEPETIOATOTOBKA B 00JaCTH  (PH3HKH TBEPIIOTO
Tela W TEXHOJOTMH MATEpUAIOB W /WM  HAJIW4YWE 3aKITIOYCHHUS DKCHEPTHOU
KOMHUCCHUM O COOTBETCTBMM  KBaIM(PUKAUKU  TperojaBaTeiss  MNPOPUITIO
MPErnoIaBaeMON JUCITUTUTHHBI.
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