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1 BBEQEHME K PABOYEW NPOrPAMME OAUCLUNIUHbI

1.1 Uenb pucuunnuHbl: CdopmmupoBaTb KOMMETEHUMM oby4datowlerocss B 06racT HaAHOTEXHOMOTMUA MyTem
3HAKOMCTBa C PasfMYHbIMW TUMNAMW HAHOCTPYKTYP XMBOW M HEXWBOW MPMpOAbl, MX Krnaccudukaumen, oTnmyYnTerbHbIMU

XapakTtepnctukamum, oCHoBamMun TEXHONOorMn nony4yeHuna n noteHuymnaribHbIMn obnactamum NMPUMEHEHUA.

1.2 3apgauv AUCLUMUNNUHBI:

® PaCCMOTpeTb OCHOBHbI€ 3Tarbl pa3BUTUA HaHOTEeXHONOrnMn,

* [latb onpepernexHune HaHOTEXHOMOMM B LLENOM 1 CBA3AHHbIX C 9TUM TepMWUHOB " NOHATUIA,

* O3HaKkoMUTb C XapakTepHbIMU ocobeHHoCTAMM HaHOCTPYKTYPHbIX BELLEeCTB,
* [latb obuee npeacrtaeiieHne 0 TEXHONOrmAxX nony4eHna HaHOCTPYKTYPHbIX BeELWEeCTB 1 MaTepnanos,

* [Moka3aTb NoTeHuManbHble obnactu npuMeHeHus HaHOTEXHOMOMNA.

1.3 Tpe6oBaHuA Kk NpeaBapuTeNbHON NOAroTOBKe 0Gy4atoLlerocs:
MpeaBaputenbHas NOArOTOBKA NpeanoniaraeT Co3aaHne OCHOBbI AN (hOPMUPOBAHNSA KOMMETEHLMI, YKa3aHHbIX B M.

2, npun n3yv4eHnmn ancunninH:

YuebHas npakTuka (03HaKOMUTENbHAasA NpPakTUKa)

OOwas n HeopraHnyeckast XMMunsi
MartemaTunka
dusnka

AHanuTuyeckas xummna n CbI/I3MKO-XI/IMI/I‘-IeCKI/Ie MeToAdbl aHanna3a

OpFaHI/I‘-IeCKaFl XUMuna
Xumus NOJNIMMEPHbIX CBA3YHOLLNX
duranyeckasn xmmus

dunanka n xmmms nonnmepoB, CUHTE3, CTPYKTypa n CcBOKCTBa BbICOKOMOINEKYNAPHbIX COoeNHEHNN

KonnoungHasa xvmmusa

|_|pOLI,eCCbI M annapartbl XUMMYECKON TEXHOMNOMMN

2 KOMMETEHUUU OBYYAIOLWLEIOoCA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNINUHDbI

MK-2: CnocobeH pa3pabaTbiBaTb ONbITHbIE 06pa3Lbl HAHOCTPYKTYPUPOBaHHbLIX KOMMNO3MLIMOHHbIX MaTepuanos

3HaTb: NCTOpUIKO pPas3BUTUA HaHOTEXHOMOrMin, MeToabl nony4yeHusa, cBonctBa U obnactu npuMeHeHnA HaAHOOOBHLEKTOB U

HaHOMaTepunanoB

YmMmeTb: OCYyLLUEeCTBNATb Bbl60p HeobxoouMbIX HaHOOOBLEKTOB ANs nony4vyeHmna HaHOCTPYKTPUPOBAHHBLIX KOMMO3UUMOHHBLIX

mMaTepumanos C 3agaHHbIMU CBONCTBaMM

Bnapetb: HaBblkamu pa6OTbI C HaHOOObEeKTaMM

KOMMNO3UNLMOHHbIX MaTepunanoB C 3agaHHbIMU CBOMCTBaAMMU

npu  nonyvyeHmnm OnbITHbIX O6paSLLOB

HaHOCTPYKTPUPOBAHHbIX

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

HaumeHoBaHve 1 cogepxaHue pa3aenos,
TeM U y4eBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

KoHTakTHas

paboTa

Nek.
(vacebl)

Mp.
(vaceol)

CP
(4achbl)

MHHOBaL.

dopmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. Uctopusa passutus
HaHOTEXHOINOInM

Tema 1. MecTo HaHOpa3MepHbIX OOBbEKTOB B
oKpyXatoLiem mupe. HaHoTexHonorus.
HaHouHaycTpus.

Tema 2. NMpegnockInku passuTns
HaHOTEeXHoMNornn. Hay4Ho-TexHu4eckui
nporpecc. OBOMLMS IMINPUYECKOTO U
TEOPETUYECKOro Hay4HOro 3HaHWus.
MpakTnyeckoe 3aHsATHE: ceMMHap «4YTo Mbl
3HaeM O HAHOTEXHOJIOTNAX»

Tema 3. OTanbl pasBUTUA HAHOTEXHOSOTUN:
OT Teopun BPOYHOBCKOTO ABUXEHMWS A0
MaHUNynMpoBaHUs MOMeKynamMmm n atToMamu.

nn

nn

nn




Tema 4. VicTopusi OTKpbITUS YriepoaHbIX
HaHOOOBLEKTOB. [NaToOHOBLI N ApXUMELOBbI
Tena. dynnepeHbl. Buckepbl. YrnepoaHble
HaHOTPYOKMN.

MpakTnyeckoe 3aHsTHE: cemuHap «Pornb
TexHun4yeckunx paspabotok XX Beka B
pasBUTUN HAHOTEXHOMOMMN»

Pasgen 2. HaHooGbEKTLI M HAHOMaTepuarnbl

nn

Tema 5. OCHOBHbIE TEPMUHbI U ONpedeNeHuns.
Knaccudmkaumst HAaHOOOGBLEKTOB U
HaHOMaTepuaros.

Tema 6. MHOroo6pasne HaHOOOHLEKTOB U
HaHoMaTepuanoB. HaHOOGHLEKTbI XKNUBON

npupoabl.

nn

Tema 7. MHoroo6pasne HaHOO6bEKTOB 1
HaHomaTepuanoB. HaHOOObEKTbI HEXMBOW
npupoabl. TeXHOreHHble HaHOMaTepuarnsl.
MpakTuyeckoe 3aHsTHE: cemmnHap «>Kn3Hb B
OKPY>KEHUN MUPUAS0B HaHOYACTULLY

nn

Tema 8. OcoOOEHHOCTM CTPYKTYPbI U CBOVNCTB
MaTepuanoB B HAHOCOCTOSHUW.
MpakTuyeckoe 3aHsATHE: cemuHap «Pasnnums
B CBOMCTBAX MakpoO U HAaHOOGBEKTOBY

nn

Paszgen 3. lNony4yeHue n obnactu
NpUMeHeHNsi HaHoMaTepuanos

nn

Tema 9. OCHOBHbIE NPUHLIMMbLI NONYyYeHNs
HaHOOGbEKTOB 1 HAHOMaTepMaros.
MpaKTuyeckoe 3aHATME: CeMUHaPp
«HaHoTexHomnorvm Ha cTpaxe 300poBbs
yernoBeka»

Tema 10. O6nacT npMMeHeHus
HaHoTexHonorun. OTe4ecTBEHHbIN U
3apyOeXHbIN ONbIT NO MPaKTUYECKOMY
BHEOPEHNIO HAHOTEXHOMOIUN.
MpakTnyeckoe 3aHsATME: CEMUHAP
«[pumMeHeHne HaHOTEXHOMOIIN B aBMa- U
MaLUMHOCTPOEHUMN Y

nn

nn

Ko

Tema 11. Pucku pasButusa HAHOTEXHOMOMMN:
NPOrHo3, ynpaeneHne puckamu,
nppaumnoHarnbHble NOCNeacTBUs. ATuka u
coumanbHas OTBETCTBEHHOCTb YYEHOrO.
MpakTuyeckoe 3aHsTUE: cemmnHap «byayuiee
yenoseyecTBa B CBETE pa3BUTUSA
HaHOTEXHOMOrmm»

WUtoro B cemecTpe (Ha kypce ansa 3A0)

5,75

nn

KOHCYJ'I bTaunn N NPOMeEXyTOYHasA
arrectauua

16

16

39,75

0,25

Bcero koHTakTHas pa6ota u CP no
AvcuMnvHe

32,25

39,75

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnpoBaHue y‘-le6HbIM nnaHoMm He npeaycMoTpeHo




5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUK

5.1 OnucaHue nokasarteriei, KpUTepmMeB U CUCTEMbI OLLlEHUBaHUA pe3yNibTaTOB 00y4YeHus
5.1.1 NMokasaTtenu oueHMBaHUA

Kopn HanmeHoBaHWe oueHo4YHOro
lMoka3aTenu oueHnBaHUs pesynbTaToB 0by4eHus
KOoMMNeTeHUuUn cpeacTea

MepeuncnsaeT OCHOBHbIE KNAacCbl HAHOOOBHLEKTOB XXNBOW U HEXNBOM
npupoabl.
PackpblBaeT NpuHUMNbI NOy4YeHNs1 HAHOOOHLEKTOB. Bonpocbl ycTHOrO

MK-2 AHanmaunpyeT 0CO6EHHOCTM CTPYKTYpPbl 1 CBONCTB MaTepmarnos B cobecenoBaHus
HaHOCOCTOSIHUN. MpakTnko-opMeHTUPOBaHHbIE
CocTaBnsieT 0630p HaHOOOBLEKTOB M 0bnacTen NX NPUMEHEHUS. 3apaHusa

I'Io,u6V|paeT TEXHOJ10rMn n MeTodbl NOJTy4eHUA HaHOCTPYKTYPUPOBaHHbLIX
KOMMO3ULUMOHHbIX MaTtepuanoB B 3aBUCUMOCTU OT NOCTaBJIEHHbIX 3adau.

5.1.2 Cucrtema n KpuTEpUN OLLeHUBAHUSA

Lkana oueHuBaHus

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHue

MncbmeHHas paboTa

3auTeHo

Ob6yuyatowminca nokasblBaeT 3HaAHWSA
OCHOBHOro y4yebHoro matepuana B
MUHUManNbLHOM 06beme, Heobxoanumom ans
nanbHenwen y4ebbl; nnbo 4OCTaTOYHbIN
YPOBEHb 3HaHWI B Npeaenax 0CHOBHOIO
y4yebHoro matepumana; nubo BCECTOPOHHEE,
cucTemaTmyeckoe 1 rnybokoe 3HaHue
OCHOBHOIO U AOMOSTHUTENBHOIO y4ebHOro
Marepuana.

CnpaBnsieTcs ¢ BbINOJIHEHWEM 3a4aHni,
npeayCcMOTPEeHHbIX Nporpammon 6e3
owmnbok, nubo gonyckas Npu aToMm
HEKOTOPOE KONMYECTBO
HeNPUHUMNNanbHbIX OLWNOOK nnm
HeCyLeCTBEHHbIX NOrPeLUHOCTEN.
Ob6nagaeT HEOOXOAUMBIMU 3HAHUAMW AN
NX YCTPaHEeHNs CaMOCTOSTENbHO MUK Nog,
PYKOBOLCTBOM NpenofaBaTersi.

3HaKoM C OCHOBHOW NuTepaTypow,
pekoMeHA0BaHHOW NPOrpaMmon.

He 3a4yteHo BbINONMTHEHNN NPeyCMOTPEHHbIX

Obyvatowmiics obHapyxunsaeT npobensl B
3HaHMAX OCHOBHOroO y4yebHOro matepuana,
gonyckaeT npyHUMnuarnbHble ownbku B

nporpaMmMon 3ajaHui, He 3HaKOM C
pPEKOMEHAOBAHHOM NUTEPATYPON, HE MOXET
UCNpaBuTb SOMNYLLEHHbIE OLLUMOKN.

5.2 TunoBble KOHTPONbLHbIE 3a4aHUsA TN UHblEe MaTepuanbl, Heo6xoAuMbIe ANsl OLEeHKU 3HAaHUW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AeATeNbLHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

dopMynMpPOBKM BOMNPOCOB

Cemectp 5

MoHATMe HaHOpa3MepHOro 06bEKTA M HAHOCTPYKTYPHOTO MaTepuana.

npeﬂ,l’lOCblﬂKVl pa3BuTuA HaHOTEXHOMOrM.

OTanbl pa3BnUTUA HaHOTEXHOMOIMMI.

HaHooObeKThI BOKPYr Hac: B4epa, cerogHd, 3aBTpa.

HaHoOObEKTbI XXMBOW NpUPOabI.

HaHoOObEKTBI HEXMBOW NPUPOAbLI.

OCoBeHHOCTU CTPYKTYPbI U CBOMCTB HAHOOGHEKTOB.

OcHoBHble NPpUHUUNbI NOJTy4YeHnA HaHOOOBHLEKTOB.

npaKTVI‘-IeCKOG npuMmeHeHne HaHOTEXHOMOrMN.

Pucku, cBsizaHHbIE C passBuTnemMm n npumMmeHeHnem HaHOTEXHOMOrMN.

Zla|o|e|N|o|a|s]w|n]~

OTuka n couynanbHas OTBETCTBEHHOCTb Y4€eHOro B CBeTe pa3ButnA HaHOTEXHOMOrnM.




12 YrnepogHble HaHOTPYOKN.

13 dynnepeHsbl.

14 Buckepebl.

15 BnusaHne HaHogo6aBoOK Ha CBOMCTBA KOMMO3MLIMOHHOIO MaTtepuana.

16 HaHoTtexHonorun. OnpeaeneHne n TEpMUHBI.

17 Knaccudukaumsa HaHOOGBbEKTOB M HAHOMAaTEPUanoB.

18 HaHo4acTuubl meTannos, MeTobl NONyYeHNs.

19 McTopusa OTKpLITUSA YIIepogHbIX HAaHOYaCTUL,.

20 lMepcnekTnBHbIE HanpaBfeHUs HAHOTEXHOMOIMI

5.2.2 TunoBble TeECTOBbIE 3a4aHus

He npegycMoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3apayu, Kenucbl)

Mprmep NPaKTUKO-OPUEHTUPOBAHHOIO 3a4aHUs: Kak M3MEHUTL PEONOrMYecKne CBOMCTBA NONMMEPHbIX
TEPMOpPEaKTUBHbIX CBA3YOLLIMX?

Kpatkuit npumep oTBeTa: o4HUM 13 Hanbornee pacnpoCTPaHEHHbIX, B OTPAC NPOM3BOACTBA KOMMO3UTHBIX
MaTepuasnos U U34ENNI U3 HUX, MeTOA0M MoAMUVKaLIMN PEOSIOTUYECKMX CBOMUCTB NONMUMEPHLIX TEPMOPEaKTUBHbIX
CBA3YIOLLYMX SABNAETCS BBeAEHNEe B HUX 40GABOK AMoKcuaa KpeMHUS, NGO B BUAE HaHOPa3MepHOro nopoLuka, nmbo B
BMZEe YacTuL, coaepkalumnx HaHonopel. Bnarogaps Bbicokoi Niowaan yaenbHo NoBEPXHOCTM AdaHHaa fJobaBka MoXeT
n3bupaTenbHO NOrMoLwaTh U3 OKpYyXKatoLein cpeabl UMK CBA3bIBATL rasbl, Napbl U pacTBOPEHHbIE BelllecTBa. B
pacTBoOpax CBA3YIOLLMX OHa CnocoGHa yBenuunBaTh BA3KOCTb, U CrieAoBaTeNlbHO MEHSTb UX TeYEHWE, YTO aKTyarnbHO,
HanpuMep, Npy hOpMOBaHUK B BepTUKambHbIX doopmax. [lapannensHo HaHopasMepHbI U HAHOMOPUCTLIX AMOKCHA
KPEMHUS MOXET MOBbILLATL NPOYHOCTHBLIE XapakTePUCTUKN U M3HOCOCTOMKOCTL MaTepuanoB (NacTUKX, CMOSbI, PE3UHbI,
Kayuyku, 6eTOH, acanbT 1 np.), yny4lwaTtb TepMoAUHaMUYECKME XapaKTEPUCTUKM (TEPMOCTOMKOCTb,
TENSONPOBOAHOCTL) MaTepuaros; yrny4daTb TpMGonornyeckme xapakTepucTukm (NMoBbILLAeT YCTONYMBOCTL K
uctupaHuio). B HacTosiLiee Bpemsa HaMbonee N3BECTHA HEMeLKas ToproBas Mapka Auokeuaa KpemHusa — - Aerosil.

5.3 MeToanyeckue maTepuansl, onpeaensowme npoueaypbl OLeHUBaHUS 3HaHUN, YMeHUN, BnageHuin (HaBbIKOB
¥ (WnKn) NpakTUYeCcKoro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka oby4aroLerocs K npoMexxyTo4HoM aTrectauum U NnopsaoK NMKBMAALMM akaaeMmyeckomn
3a0MKEeHHOCTH

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IMYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOIS yCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauumn obyqatoLmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMmu No AUCUmnIIMHe

YcTHas + NMncbmeHHas KoMnbloTepHOE TECTUPOBaHUE NHas

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

Obyuvatowemycsa gaetcsa 20 MUHYT Ha NOArOTOBKY MO BOMpocaM YCTHOro onpoca 1 10 MUHYT Ha YCTHbIV OTBET.
[ns HanucaHnsa acce faetcs 40 MUHYT.

6. YYHEBHO-METOOMYECKOE N UH®OPMALMUMOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHan nutepaTtypa

ABTOp 3arnaewue | M3patenbcTBO | oo nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepatypa
Acees, A. J1. MonynpoBoaHWKM K Hosocmbupck: https://www.iprbooks
HaHOTEXHONOrnn HoBocunbupckuit 2023 hop.ru/134582.html
rocyapCTBeHHbIN
yHVUBEpcUTEeT
Bnecman, A. ., MeToabl uccnegoBsaHus https://www.iprbooks
[aHblvHa, B. B., HaHOMaTepuanoB Mocksa: An NMun Ap Megua 2023 hop.ru/128969.html
MonoHaHkuH, . A.
CmupHos, B. L. ®usnyeckne OCHOBbI Mocksa, Bonorga: WHdpa https://www.iprbooks
HaHOTEXHOMNOrMn n -l,/|H)KeHepVI.F| P 2023 hop.ru/133308.html
HaHoMaTepuanbl
"anoykuH, B. A. BBegeHue B HaHOTEXHONOIMN Mockea, Bororaa: Und https://www.iprbooks
N HAHO3MNEKTPOHUKY ’ Aa. pa 2023 hop.ru/133311.html
-UHnxeHepusa
LLleB4yeHko, . M., MeToabl AMarHoCcTuku n ] https://www.iprbooks
AcHaa, M. A., BnnHoB, |aHanusa HaHocUCTEM Craspononb: Cdepo- hop.ru/135705.html
A. B., BriHosa, A. A., Kaskasckii 2023
UcnupsaH, A. T. tbenepanbHbii
yHVUBEpcUTEeT




6.1.2 [lononHuTenbHaa yyebHas nutepatypa

O. B. AcTallkuHa, A.
A. JlbiceHko, A. B.
MonsiHckun

BeegeHue B
HaHOTEXHOMNOI1Ko

http://publish.sutd.ru/
2021 tp_ext_inf_publish.ph
p?id=202129

CaHkr-lNeTepbypr:
crnerynta

TumowwuHa, 0. A.,
BoaHeceHckuin, 3. P.

BBegeHve B HAHOTEXHONOTMN

http://www.iprbooksh
op.ru/109536.htmi

KasaHb: KasaHckui
HauMOHanbHbIN

nccrnenoBaTenbCKumn 2019
TEXHOOMNYECKNI
yHVUBEpcUTEeT
A. A. JlbiceHko, H. B. ®PU3MKO-XMMUS 1 NonydeHne Cankr-leTen6vor http://publish.sutd.ru/
[naHkuHa HaHo4acTuL, CI'I6FYI'IPI',D,yp ) 2020 tp_ext_inf_publish.ph
p?id=2020126

O. B. AcTtauwkuHa, B. dyHOameHTanbHble OCHOBbI http://publish.sutd.ru/
A. XKykosckui, A. A. WHHOBALMOHHbIX tp_ext_inf_publish.ph
JIbiCceHKo TEKCTUMNBHbLIX TEXHOSOMNN. p?id=202130

dyHOameHTanbHbIE OCHOBbI

B 06nacTv XumMumn un CaHkT-TeTepbypr: 2021

HaHOTEXHONOrnm npu
paspaGOTKe MHHOBAUNOHHbIX
TEKCTUNBbHbIX TEXHONOTUI

crierynta

6.2 NepeyveHb NpocdeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaLIMOHHO-CNPAaBOYHbIX CUCTEM
PedepaTtuBHas 1 cnpaBoyHas 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [OnekTpoHHbI pecypc]. URL:

https://www.scopus.com

OnekTpoHHO-6mbnuoTedHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 MNepeyeHb NULIEH3NOHHOIO U CBOGOAHO PacnpoCTPaHsAeMOro NporpaMmMHoro o6ecrneveHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnsimHe

Ayautopus OcHalleHune

MynbTuMeguiiHoe obopyaoBaHue, cneunanmsanpoBaHHas mebenb, Jocka
JlekumoHHas y A PYA 4 P A
ayauTopus

CneuvnanuavpoBaHHas mebenb, fgocka
YyebHasa ayautopust
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