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1 BBEOEHUE K PABOYEN NMPOrPAMME AUCLMMNNUHBI
1.1 Uenb aucuunnuubl: CchopmMupoBaTb KOMMNETEHUMM obydatolierocss B 06nacTu Co3faHusi, OCHOBHbIX
CBOWCTB 1 0GnacTeit MCNonb3oBaHUs COPOLIMOHHO-aKTUBHBIX HaHOMaTepUarnos.

1.2 3agauv QUCUMUNSIUHBI:
* U3Y4NTb TEOPETUYECKME MOMOXKEHUS U NPAKTUYECKM OCBOEHHbIE METOAbl MOMYy4YEeHUss HaHomarepuanoB C

COpPOLUMOHHO-aKTUBHBIMY CBOUCTBAMU;

* N3Yy4YUTb OCHOBHbIE OCOBEHHOCTU KOHKPETHbIX TEXHOMOTMYECKUX MPOLLECCOB MONYyYeHUs HaHOMaTepuanos ¢
COpPOLUMOHHOI aKTUBHOCTbIO;

* U3y4YNTb OCHOBHbIE TEXHUYECK/E XapaKkTEPUCTMKM HaHOMaTeprarnos ¢ COPOLMOHHON aKTUBHOCTLIO;

* WU3Yy4MTb M OCBOUTb OCHOBHble 06NacTM MNPaKTUYECKOrO UCMONb30BaHUS  COPOLMOHHO-aKTUBHbBIX
HaHoMaTepuarnos.

1.3 Tpe6oBaHuA K NnpeaBapuTeNbHOW NOArOTOBKE OOyyYaroLerocs:

MpenBapuTenbHas NoaroToBka npeanonaraeT co3fgaHne OCHOBbI AN hOPMUPOBaHUS KOMMETEHLMI, Yka3aHHbI X
B N. 2, NPY N3y4EeHUN SUCLIUMIINH:

dazoBble NpeBpaLleHnsi B MONIMMEPHbIX CUCTEMAX

PUINKO-XUMNS HAHOCTPYKTYPHBIX HAMONHUTENen Ans NONMMEPHbIX KOMMNO3ULIMOHHBIX MaTepuanos
YyebHas npakTuka (03HakoMuUTeNbHasi NpakTuka)

Mpouecchl macconepeHoca B cucteMax ¢ ydactueM TBepaon hasbl

OpraHunsauus Hay4yHo-ucnegoBaTenbCKon paboThbl

YuebHasi npakTuka (HaydHo-uccnepoBaTenbckasi paboTa (nonydyeHne MepBUYHBIX HaBbIKOB — Hay4YHO-
nccnegoBartenbckon paboThbl))
MnaHvpoBaHWe u aHanu3 aKkcnepumeHTa

TexHonorna nony4yeHna noJiMMepHbIX KOMMNO3ULMOHHbBIX 1 HAHOKOMMNO3ULIMOHHbBIX MaTepunarnos

TeopeTn4yeckne n akcnepuMeHTarnbHble MeToAblI CCnefoBaHUi

TeopeTu4yeckne n TEXHONOMMYECKNEe acnekTbl nony4vyeHma HaHomartepuanoB anda MmeanuunHol n 6uonorun
DU3NKO-XUMUYECKME OCHOBBI nonyyeHna nonmmMmepHbIX KOMMNO3UUMOHHbBIX U HAHOKOMMNO3ULMOHHBIX MaTepuanos

2 KOMNETEHLUUU OBYYAIOLLEIrocA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA ONCLUUITIINHbI

MK-3: Cnoco6eH opraHn3oBbIBaTb ONbITHO-KOHCTPYKTOPCKUE U BHeAgpeHYeckue paboTbl B 0611acTy TEXHOIOIMUN
NOSIUMEPHbIX KOMMO3ULMOHHbIX U HAHOKOMMO3ULMOHHbIX MaTepuanos

3HaTthb: TeopeTnyeckme noJIoKEeHNA U NpakTu4eCkn OCBOEHHble MeTodbl nonyyvyeHna matepuanoB C COp6LI,VIOHHO-
aKTUBHbBIMW CBOMCTBaMMU

YMmeTb: onpefensitb OCHOBHble 0COBGEHHOCTH KOHKPETHbIX TEeXHONOrm4YeCckKnx npoueccoB nosydyeHna marepuarnoB C
COp6LI,VIOHHOI7I AKTUBHOCTbIO

BnapeTb: HaBbikamu NpakTn4ecKoro ncrnosyib3oBaHuA COp6LI,VIOHHO-aKTVIBHbIX MmaTtepuanos

3 PE3YIJIbTATbI OBYYEHUA MO ANCUUIMIIUHE

KoHTakTHasa paboTa

cP MHHoBALL. dopma

Jlek. Mp. J1ab. (yachi) CbOpr[ TeKyLero
(4acwl) | (wacel) | (4ackl) 3aHATUIA | KOHTpONS

HavmeHoBaHWe 1 cogepxaHue pasgernos,
TeM U y4ebHbIX 3aHATUIA

CewmecTp
(kypc Ans
3A0)

Paspen 1. Cop6LUMOHHO-aKTUBHbIE
BellecTBa

Tema 1. BeegeHune. PUINKO-XMMUYECKNE 1 4 "
OCHOBbI 1 BUAbl NPOLLECCOB copbumn.
Tema 2. WoHoOOMEHHblE  COpPOEHTHI.
MeToabl cuHTe3a uoHuTOB. CBoOWNCTBA 2 5 nn
NOHOOOMEHHNKOB
Paspen 2. OcHOBHbIe Buabl| 3
HaHomaTepuanoB, MeToAbl MOJyYeHUs,
COPOLIMOHHBIE XapaKTEPUCTUKN

Tema 3. HaHomaTepumansl ¢ pynnepeHamu.
OcHoOBHbIEe COPOLMOHHbIE XapaKTEPUCTUKM 0]
n obnactu NpUMeEHEHNs TaKmx 2 8 5 vn
HaHOCOPOEHTOB.

MpakTuyeckoe 3aHsTME: "HaHomaTepuansbl
¢ cbynnepeHamn"




Tema 4. HaHomaTtepumanbl C yrnepogHbiMu
HaHOTpybkamu. MeToabl MX MNoMAy4YeHus u
COPOLIMOHHBIE XapaKTEPUCTUKN
MpakTuyeckoe 3aHgaTMe: "HaHomaTepuansl
C YrnepoaHbIMM HaHOTpyOkamn"

nn

Tema 5. HaHomaTtepmanbl Ha OCHOBE
TepmMopacLumpeHHoro rpadmTta. MeTtogbl nx
nony4eHus n COpOLMNOHHbIE
XapaKTepUCTUKN.

JlabopaTtopHasa pabota: "HaHomaTtepuansi
Ha OCHOBE TepMopacLUMpEHHOro rpacguTa”

nn

Tema 6. HaHomatepuansl c
aKTUBMPOBAHHBLIMU yrnepogHbIMu
BOMokHamu. MeToabl WX MOnydeHnss wu
COpPOLMOHHBIE XapaKTEPUCTUKM.
JlabopaTtopHasa pabota: "HaHomaTtepuansi
c aKTUBMPOBaHHbLIMU yrnepoaHbIMu
BONIOKHamu"

nn

Paspen 3.
HaHOCOPOEHTbI

MeTtannocogepxaiume

Tema 7. [IBYX30OHHble  MOSMMEpPHbIE
HaHOCOPOEHTBI € AMCNEPrMpOBaHHBIMM
HaHoyacTMLaMM okcuaa >xenesa. Metogpl
nx nony4eHus n CcopOLMOHHbIE
XapaKTepUCTUKN.

nn

Tema 8. HaHocopGeHTbl Ha OCHoBe
HaHOpa3MepHOro anokcmaa TUTaHa.
MeTogbl Mx nonydYeHuss U CopOLMOHHbIE
XapaKTepUCTUKN.

nn

Tema 9. HaHocopbuMOHHbIE BONOKHA Ha
ocHoBe MeTancogepxawmx (Cu’, Bi)
3NEKTPOHONOHOOOMEHHMKOB.  [lony4veHue,
cBOWCTBa M 06MacTn NPUMEHEHUS.
JlabopaTopHasi pabora:
"ONeKTPOHOMOHOOOMEHHbIE BOJTOKHa,
HanonHeHHble HaHoYacTuuamu Cu’ u Bi™

12

nn

Tema 10. Tllopuctble  HaHOMUMLTPHI,
HanosfHeHHbIE BOSIOKHAMM C HaHOYacTMLaMu
Cu’

JlabopaTopHasi pabora: "Topuctble
HaHOUNbTPbI, HAaNOMHEHHbLIE BOJIOKHAMWU C
HaHo4YacTtuuammu Cu™

Wtoro B cemecTtpe (Ha kypce anst 3A0)

nn

KoHcynbTaumm 1 npomexxyTodHast
atTecTauus (Ok3ameH)

17

17

34

49

2,5

245

Bcero koHTakTHas pa6oTta n CP no

70,5 73,5
avucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHne y4ebHbIM NIiaHOM He NpegyCcMOTPEHO

5. ®OH[, OLLEHO4YHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHune nokasareneun, KpUTepMes M CUCTEMbI OLLEHUBaAHUA pe3yNbTaToB 06yyeHun

5.1.1 MNokasaTtenun oueHNBaHusA

Kon
KOMMeTeHunn

MokasaTenu oueHMBaHUSA pe3ynbTaTtoB o6yquV|$|

HanmeHoBaHue oLEHOYHOro
cpegcTtea

MK-3

MposoanT aHanus XapaKkTepucTmk COpPOLIMOHHO-aKTUBHbIX
HaHoMaTepuarnoB, OMUCbIBAET MexaHW3Mbl MO KOTOPbIM MpOTekaeT
agcopbums Ha aTUX MaTepuanax.

CuctematuavpyeT [aHHble O pasBUMTUM OTpacnM HaHOCOpOEHTOB,
nporHosupyet noTpebHOCTM B Takux MaTepuanax u Heobxoaumble
JOMONHUTENbHBIE XapaKTEPUCTUKM, KOTOPbIMU [OSKHbI 0obrnapatb
COpOLMOHHO-aKTUBHbBIE HAHOMaTepuarbl.

BbibupaeT TexHONormo 1 onTUManbHble TEXHOMNOrMYeckie napaMmeTpbl
Ans nonyyYyeHnsi CopbLMOHHO-aKTMBHBIX HAHOMaTepMarnos.

Bonpocel
cobecenoBaHuUs.

MpakTUKO-OpUEHTUPOBAHHbIE
3agaHus.

YCTHOrO




5.1.2 Cuctema 1 KpuTepum oLeHUBaHUA

LLikana oueHmBaHm4A

Kputepuu oueHnBaH1s COPMUPOBAHHOCTM KOMMETEHLUIA

YcTHoe cobecenoBaHne MucbMeHHas paborta

5 (oTnM4HO)

MonHbIN, ucyepnbiBalOLWMA OTBET, SABHO
LEMOHCTPUPYIOLLMIA rIyOoKoe NoOHUMaHue
npegMeTa M LUMPOKYHD 3pyauuuio B
oueHnBaemon obnactu. KpuTudeckui,
OpUrMHanbHbIN  NOAXo4 K Martepuany.
KayecTBO WCMOMHEHNSA BCEX 3MNEMEHTOB
33aH1s NOMHOCTbI COOTBETCTBYET BCEM
TpeboBaHNAM.

4 (xopoLuo) Moaxon kK MmaTepuany OTBETCTBEHHbLIN, HO

OtBeTt CTaHOapTHbIR, B uernom
Ka4eCTBEHHbIA, OCHOBaH Ha  BCeX
06s3aTenbHbIX MCTOYHMKaX NHpopMaLmn.

CTaHOapTHbIN. MpucyTcTBYIOT HeborbLne
npo6enbl B 3HaHUAX unu
HECYLLLECTBEHHbIE OLIMBKM.

3 (yooBnerBopuTenbHo) |—

OTBET HEMNOomMnHbIN, OCHOBAHHBLIN TOMbKO Ha
TNEKLUMNOHHBIX MaTtepuanax. Mpwn
NOHMMAHUKN CYLLHOCTW NpeaMeTa B LIeNIom

CyLLeCTBEHHble OWNGKM nnm npobens! B
3HaHWSAX cpasy MO HEeCKOMbKMM Temam,
He3HaHue (NyTaH1La) BaXXHbIX TEPMUHOB.

2 (HeyaoBnETBOPUTENBHO)

HecnocobHocTb 0TBETUTH Ha Bonpoc 6e3
MoMoLLM  3K3ameHaTopa. HesHaHue
3HaUMTENbHOM YacTu  MPUHLMUNMANbHO
BaXKHbIX 3NEMEHTOB OVNCLMMNINHDI.
MHoro4ncneHHble rpybbie  owmnbku.
HenoHnmaHue 3agaHHoro Bonpoca.

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHble MaTepuanbl, Heo6XxoANMbIe ANA OLEHKU 3HaHWUMN, Y MEHUN,
HaBbIKOB U (UNU) onbiTa AeATENbLHOCTHU
5.2.1 Nepe4yeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmynMpoBKM BOMPOCOB
Cemectp 3
1 ®PuU3MKo-XMMMYECKME OCHOBLI 1 BUAbLI NpoL,EeccoB copbuunun: Teopun agcopbumm.
2 CopbunoHHO-aKTVBHbIE BellecTBa; TpeboBaHus, npeabsaBnsemble K NPOM3BOACTBY COPOEHTOB.
3 CopbUuUMOHHO-aKTUBHBIE HaHOMaTepuarnbl Ha OCHOBE ynrepeHos.
4 MeToabl cuHTE3a dynnepeHoB; NpUMeHeHne ynrepeHos.
5 HaHomaTepumansbl ¢ yrnepogHbiMy HaHOTpyBkamn. MeToabl nX NONy4YeHus.
6 CopbLMOHHbIE XapaKTepUCTUKN HaHOMaTepurarnos C YrnepogHsiMu TpyBkamu; CBOWCTBA 1 NPUMEHEHME.
7 CopbUMOHHO-aKTBHbBIE HaHOMaTepuarnbl Ha OCHOBE TepMopacLUMPEHHOro rpaduTa.
8 MeToabl nony4yeHus HaHOMaTepuarnoB Ha OCHOBE TEPMOPACLUMPEHHOrO rpadnTa, COpOLNOHHbIE
XapaKTepUCTUKN, MPUMEHEHNE.
9 HaHomaTepumanbl ¢ akTUBMPOBaHHbLIMW YrepoaHbIMU BONIOkHaMK. MeToapbl X NonyyYeHus.
10 CopbLMOHHbIE XapaKTepUCTUKN HaHOMaTepuarnos C akTUBUPOBAHHBLIMU YINEepOAHbIMU BOMOKHaMU,
npUMeHeHe B NPOM3BOACTBE KOMMO3UTOB.
11 [IBYyx30HHbIE NONMMEpPHbIE HaHOCOPGEHTLI C AMCNEeprMpoBaHHbBIMM HaHOYacTULLaMM OKCuaa eneaa.
12 O6nactn npyuMmeHeHns HaHOCOPOEeHTOB, cCoAep KaLLUMX OKCUAbI METannoB.
13 HaHocop6eHTbl Ha OCHOBE HaHOPa3MepHOro AMokcuaa TutaHa. Metogpl X NonyyYeHus.
14 CopOuUnOHHbIE XapaKTepPUCTUKN HAHOCOPBEHTOB, coaep KaLLMX OKCUAbI METAanIoB.
15 HaHocopbunoHHbIe BONOKkHa Ha ocHoBe meTancogepawmx (Cu’, Bi’) anekrpoHOMOHOOOMEHHMKOB.
16 Mony4yeHne, cBoncTBa U 06MAcTN NPUMEHEHUST HAHOCOPOBLIMOHHBIX BOSTOKOH.
17 MopwncTble HAHOUALTPLI, HAMOMHEHHbIE BOMOKHaMK ¢ HaHodacTuuammn Cu’.
18 CsoncTBa HaHOMOPUCTLIX NONIMMEPHBIX MaTepuanos.

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

He npeaycmoTtpeHo




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Keuchbl)

Mpumep 1: OnucaTb TEXHOMOMIO nony4eHna BOJ1IOKHNUCTOro HaHOCOp6eHTa.
OtBeT: gatb TEXHOJIOMM4YeCcKyo cXxemy nonyyvyeHuna nonunponmnneHoBblX BOJTOKOH, HANOJMHEHHbIX yrnepoaHbIMu

HaHOTpy6Kamu.

Mpumep 2: MNpuBecTn npumepbl Mokasatenen COpOLUMOHHLIX CBOWCTB, MPeabsBMseMbIX NpU MPOM3BOACTBE
COPBLIMOHHO-aKTUBHBIX MaTepuanos.
OTBeT: Hanpumep, BenvynHa OTHOCUTEMbHOW copbuun — XapakTepusyeT OTHOLLeHWe macchl copbupyemoro
BellecTBa K Macce camoro copbeHrta.

5.3 MeTogunyeckne matepmansl, onpeaensiowme npouenypbl OLleHMBaHUA 3HaHUW, YMEHUN, BNnageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro ONbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuyarolerocs kK NpomeXxy TOMHOW aTTecTauum U nopsaokK NMMKBUAaLMM akageMnyeckon

3a[0MKEHHOCTH

MNMpoBeaeHne NPOMEXYTOYHON aTTecTauMm pernaMmeHTMpoOBaHO JoKanbHbIM HOpMaTMBHbIM aktom CII6ryrnTn
«[onoxeHne o NpoBeAeHNN TEKYLLIEro KOHTPONS YCNeBaeMoCTU 1 MPOMEXYTOYHON aTTecTaunm oby4aroLmnxcs»

5.3.2 dopma npoBeaeHUA NPOMEXYTOYHOW aTTecTauum no AUCuUMninHe

YcTHas +

NMncbmeHHas

KomnbtoTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTM NpoBeAeHUA NPOMEXYTOUYHON aTTecTaunum Nno AUCUUNIINHE

* BOBMOXXHOCTb NoJib30BaTbCA ClioBapAaMU, crnpaBOYHUKaAMUN, UHbIMU MaTepuanamMmu;

NHan

* He 6onee 60 MUHYT Ha NOArOTOBKY, OTBET, NMPOBEPKY M CO0bLLEHNE pe3ynbTaToB obyyatoLemycs.

6. YYHEBHO-METOOUYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 Yyeb6Hasa nutepartypa

AsTOp

3arnasune

M3paTenbcTBO

| log nspaHusa |

Ccblinka

6.1.1 OcHoBHas yyebHasa nuTepaTtypa

O. B. ActauwkuHa, A. A.
JlbiceHko, H. (O}

MpakTnyeckue acnekTbl
COPOBLMOHHBLIX NPOLECCoB

CaHkr-lNeTepbypr:

http://publish.sutd.ru/
tp_ext_inf_publish.ph

YBapoBa, n. A. cneryntq 2022 p?id=202245
lMeTpoBa
Arogosckun B. [. Apncopbuus y4ebHoe https://ibooks.ru/read

nocobme — 2-e u3g.,,| Mocksa: Jlabopatopus 2020 ing.php?

3NEKTPOH. 3HaHUN short=1&productid=3

50292

6.1.2 lononHuTenbHanA yyebHasa nutepartypa
OaHkosa T. 1O. Ounddy3noHHble " . http://publish.sutd.ru/

CopOUMOHHBIE MpoLecchl B Cakng_I—glre;;p%ﬁypr. 2020 tp_ext_inf_publish.ph

NoNMMeEpPHbIX CUCTEMaXx A p?id=2020474
Bepcenésa, B. C.,[CopbunoHHbie MeTofbl EkaTtepuHbypr: http://www.iprbooksh
Bakynes, B. A.,|BblaeneHuns NpoAYyKTOB NapgaTtensctBo 2018 op.ru/106785.html
MBaHuyoson, M. H. onocuHTesa Ypanbckoro

yHUBEpcuTeTa
TuwuH, A. A.,|OnpeneneHne copbLMOHHBbIX MociBa: HaLmoHaNbHbI https://lwww.iprbooks
JlaryHuos, H. n.,n pasgenuTernbHbIX : o hop.ru/116412.html
Kypuatos, n. M., |xapakTtepuctmk copbeHToB viccneaoBarensekin 2018
A0epHbIN YyHUBEpcUTeT

FypKi, B. H., «MUNDU»
AnekcaHngpos, P. A.
Komapos B.C. AncopbeHTbl KM HocuTenu https://ibooks.ru/read

KaTanusaTtopoB. HaydHble ing.php?

OCHOBBbI pperynmpo);:aHMﬂ Mocksa: UHppa-M 2016 shgoft=q&productid=3

NOpPUCTON CTPYKTYPbI 55852
JlbiceHko A.A.,|MNonnmepHble http://publish.sutd.ru/
AcTtawknHa O.B., |KOMNO3NLUNOHHBIE tp_ext_inf_publish.ph
PycoBa H.B.,|maTepuansl co p?id=2018223
KysHeuos A.1O. cneumanbHbIMU chne.:cnerynta 2018

ceonctBamn. CopOLMOHHO-

aKTUBHbIE KOMMO3WLMOHHbIE

mMaTepuarnbl
ActawkuHa O. B.,|CopbunoHHO-aKkTUBHbIE http://publish.sutd.ru/
JlbiceHko A. A.,|HaHOMaTepuarnsl Cankr-MeTep6ypr: tp_ext_inf_publish.ph
IOwnaHknHa H. B., ' 2019 p?id=2019137

H

TaraHgypAabieBa
KysHeuos A. 0.

crnerynta




BuHorpagoBa J1. E.,|CopOUMOHHO-aKTUBHbIE http://publish.sutd.ru/
depoposa 0. E. HaHoMaTepwmansl Cne.: CnerynTtA 2018 tp_ext_inf_publish.ph
p?id=2018126

6.2 NMepeuyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX 1 UH(POPMALUOHHO-CNPABOYHbIX CUCTEM

PedepatnBHas 1 cnpaBovHas 6a3a gaHHbIX peLeH3npyemor nutepaTtypbl Scopus [anekTpoHHbI pecypc]. URL:
https://www.scopus.com
OnekTpoHHO-6nbnmnoteyHas cuctema IPRbooks [anekTpoHHbIn pecypc]. URL: https://www.iprbookschop.ru/

6.3 NMepeyeHb NMLEH3MOHHOIO U CBO6GOAHO pacnpocTpaHAEMOro NnporpaMmMHoOro o6ecne4veHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue MmaTepuanbHO-TeXHUYeCKoMn 6a3bl, HeO6XoAMMON ANA OCcyLecTBNeHUs o6pa3oBaTenbLHOro
npouecca no gucumnnuHe

JlabopaTopHble paboTbl npoBoaAaTcs B nabopartopuu, 0BOPYOOBaHHOW BbITSXKHbIMU - LWKadaMu, Becamu
aHanMTUYecKUMK, TUTPOBAnbHbIMW TOpKamu, a Takke peakTMBamu, KOMMIEKTamy nocydbl M obopyaoBaHus Ans
npoBefeHus nabopaTopHbIX paboT No NONy4EeHUI0 U NCCNEAOBaHNI0 COPOLIMOHHBIX XapakTepUCTMK HaHOMaTepUarnos.

Ayantopus OcHaleHune

MynbTumeauinHoe obopyaoBaHue, cneumannamposaHHas mebenb, Jocka
JlekunoHHas Y A pyA H P A
ayauTopus

CneuunanuavposaHHasa me6enb, Aocka
YuebHas ayautopus
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