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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 NMPUMEHEeHUA.

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
duanyeckasn xmmus

2 KOMMETEHUUU OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA AUCLUNIUHDbI

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

3HaTb: NCTOPUKO pPas3BUTUA HaAHOTEXHOMOrnn, MeToapl nony4yeHusa, cBovicTBa M obnactu NPpUMEHeHns HaHOOOBHEKTOB U

HaHOMaTepunasnoB

YmMmeTb: OCYyLUEeCTBNATb Bbl60p HeobxoouMbIX HaHOOOBLEKTOB AN nony4vyeHmna HaHOCTPYKTPUPOBAHHbLIX KOMMNO3ULIMOHHBLIX

mMaTepumanos C 3agaHHbIMU cBONCTBaMM

Bnapetb: HaBbikamy paboTbl C HaHOOOBbEKTaMu

KOMMO3NLUMOHHbIX MatepuarnoB C 3agaHHbIMU CcBONCTBaMM

npwu

nony4YeHnn  OnbITHbIX O6paSLLOB

HaHOCTPYKTPUPOBAHHbIX

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

HaumeHoBaHve u cogepxaHue pa3genos,
TEM U y4eBHbIX 3aHATUN

Cewmectp
(kypc ona 3A0)

KoHTakTHas

paboTa

Nek.
(vacel)

Mp.
(vacel)

CP
(vaceol)

MHHOBaL.

dopmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. Uctopusa passutus
HaHOTEXHONOMN

Tema 1. MecTo HaHOpa3MepHbIX 06BEKTOB B
oKpyXatoLiem mupe. HaHoTexHonorus.
HaHouHaycTpus.

Tema 2. NMpegnockInku passuTns
HaHOTEeXHONOrMn. Hay4yHo-TexHu4eckui
nporpecc. JBOMOLUS IMINPUYECKOTO U
TEOPEeTUYECKOTO Hay4YHOrO 3HaHWS.
MpakTnyeckoe 3aHsaTUE: ceMUHap «4YTo Mbl
3HaeM O HAHOTEXHOMOTUAX»

Tema 3. Otanbl pasBUTUS HAHOTEXHONOTUIA:
OT Teopun OPOYHOBCKOIO ABWXEHUS 4O
MaHUNynMpoBaHUs MOMeKynamMmm n aToMamu.

Tema 4. VicTopusi OTKpbITUSA YriepoaHbIX
HaHOOOBEKTOB. [NaToHOBLI N ApXUMEeLOBbI
Tena. dynnepeHbl. Buckepbl. YrnepoaHble
HaHOTPYOKMN.

MpakTnyeckoe 3aHsTHe: cemuHap «Pornb
TexHun4yeckunx paspabotok XX Beka B
pasBUTUN HAHOTEXHOMOrMN»

nn

nn

nn

nn




Paspen 2. HaHOOGBHEKTLI U HAHOMaTepuansl

Tema 5. OCHOBHbIE TEPMUWHbI U OMpeaeneHus.
Knaccudurkaymsa HaHOOBHLEKTOB U 2 2
HaHOMaTepu1aros.

nn

Tema 6. MHoroo6pasne HaHOOOHLEKTOB U
HaHoMmaTepuanoB. HaHOOBBLEKThI XXMBOW 1 2

NpUpOAbI.

nn

Tema 7. MHoroobpasne HaHOOObEKTOB U
HaHoMaTepuanoB. HaHOO6BHEKTLI HEXNBOW
npupogbl. TexHoreHHble HaHoMaTepuarnsl. 1 2 4
MpakTnyeckoe 3aHsaTME: ceMnHap «>Kn3Hb B
OKPY>KEHUN MMPUAL0B HaHOYaCTUL»

nn

Tema 8. OcobeHHOCTU CTPYKTYPbI U CBOWCTB
mMaTepuanoB B HAHOCOCTOSIHUM.
MpakTnyeckoe 3aHATME: ceMuHap «Paznuuus
B CBOWCTBaX MakpoO N HAHOOOBEKTOBY

nn

Paspen 3. MNony4yeHue n obnactu
NPUMeEHeHNs1 HaHoMaTepuaros

Tema 9. OCHOBHbIE NPUHLUMBI NONYYeHUs
HaHOOOBLEKTOB U HAHOMAaTepMarnos.
[MpakTnyeckoe 3aHATME: CeMUHap 2 2 4
«HaHoTexHonoruu Ha cTpaxe 300pOBbA
yernoBeKa»

nn

Tema 10. O6nactn npuMeHeHus
HaHoTexHonornn. OTe4ecTBEHHbIN U
3apyBexHbIN OnbIT N0 NPaKTU4ECKOMY
BHEOPEHNI0 HAaHOTEXHOSTOTUM. 2 2 4
[MpakTnyeckoe 3aHATME: ceMUHap
«lMpumeHeHne HaHOTEXHOMOIMMI B aBma- u
MaLUMHOCTPOEHNNY

Ko

nn

Tema 11. PuUckn pasBuTms HQHOTEXHOSTOTUIA:
NPOrHo3, ynpaBneHue puckamu,
nppauuoHarbHble NOCNeAcTBUsS. JTUKa 1
coumnarnbHasa OTBETCTBEHHOCTb YY4EHOrO. 1 3 5,75
MpakTnyeckoe 3aHgaTMe: cemuHap «byayuiee
YenoBeyecTBa B CBETE pa3BUTUS

nn

HaHOTEXHOMNOrm»
WNtoro B cemecTpe (Ha kypce ansa 3A0) 16 16 39,75
KoHcynbTauuu n npoMexyTovHas attectaums 025
(3auver) ’
Bcero koHTakTHas paborta n CP no 32.25 39.75

AUCLMMNIMHE

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTnposaHne y4ebHbIM NiiaHoOM He NpedycMOTPeHO

5. ®OHJ, OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasarteniein, KpUTepueB M CUCTEMbI OLLEHUBAHNA Pe3ynbTaToB 00yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06ydeHus
KOoMMNeTeHUun cpeacTea
MepeuncnsaeT OCHOBHbIE KNAcCbl HAHOOOBHLEKTOB XXNBOW U HEXNBOM
npupoabl.
PackpblBaeT NpuHUMNbI NOy4YeHUs1 HAHOOOHLEKTOB. Bonpocbl ycTHOro
MK-2 AHanmanpyeT 0CoO6eHHOCTM CTPYKTYpPbl 1 CBONCTB MaTepmarnos B cobecepoBaHus

HaHOCOCTOSTHUN.

CocrtaBnsieT 0630p HaHOO6BEKTOB M 0bnacTen ux NPUMeEHeHNs.
MonbupaeTt TexHONOrMMN M METOAbI MONYYEHNSA HAHOCTPYKTYPUPOBAHHbIX
KOMMO3WLMOHHBIX MaTepuaroB B 3aBUCMMOCTM OT MOCTaBMNEHHbIX 3a4au.

MpaKTUKO-OPUEHTUPOBAHHbIE
3afaHus




5.1.2 Cuctema v Kputepmum oLeHNBaHUA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

LLkana oueHnBaHus
YcTHoe cobecenoBaHne lMucbMeHHas paboTa

O6yuvatowmincs nokasbliBaeT 3HAHWSA
OCHOBHOr0O y4ebHOro matepunana B
MUHMMalbHOM 00bemMe, HeobxoaMmom Ans
nanbHenwen y4ebbl; Moo 4OCTaTOUHBIN
YPOBEHb 3HAHUI B Npegenax 0OCHOBHOMO
y4yebHoro matepuana; nmbo BCECTOPOHHEE,
cucTemaTmyeckoe 1 rnybokoe 3HaHue
OCHOBHOIO M JOMNOSHUTENBLHOrO y4ebHOro
MaTepuana.

CnpaBnsieTcs ¢ BbINONHEHWEM 3agaHUN,
npeaycMOTPEHHbIX Nporpammor 6e3
ownbok, nmbo gonyckas npu aToM
HEKOTOPOE KONMYECTBO
HeNpPUHUMNNanbHbIX OLWNOOK nnn
HEeCYyLLEeCTBEHHbIX NOrPELUHOCTEN.
Ob6nagaeTt HeobXoAMMbIMUN 3HAHUAMM ANS
NX YCTPaHEeHUsA CaMOCTOSTENbHO MUK Nog,
PYKOBOACTBOM npenogasaTens.

3HaKkoM C OCHOBHOW nuTepaTypow,
pEKOMEHAOBAHHOM NPOrpaMmMon.

3ayTeHo

O6yyatowmiics obHapyxunBaeT npobensl B
3HaHMAX OCHOBHOrO y4yebHOro matepumana,
AonyckaeT NpuHUMnuanbHbie oWwnbky B

He 3auteHo BbINOMTHEHWN NPEeaYyCMOTPEHHbIX
nporpaMmon 3agaHun, He 3HakoM C
peKkoMeHOO0BaHHOM NUTepaTypon, He MOXeT
UCnpaBuTb AONYLLEHHbIE OLLUMOKN.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEOGX0ANMbIEe ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNN) onbiTa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJNbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB

Cemectp 5

MoHaTne HaHOpa3MepHOoro obbekTa un HaHOCTPYKTYPHOro matepuana.

npeﬂ,l'IOCbIJ'IKVI pa3BuTuA HaHOTEXHOMOrM.

OTanbl pa3BnUTUA HaHOTEXHOSOMUN.

HaHooObeKThI BOKPYr Hac: B4epa, CcerogH4, 3aBTpa.

HaHOoOOGbEKTbI XKMBOW NpUPOabI.

HaHOoOObEKTHI HEXMBOW NPUPOAbLI.

OCcoBeHHOCTU CTPYKTYPbI U CBOMCTB HAHOOGHEKTOB.

OcHoBHble NPpUHUUNbI NOJTy4YeHnA HaHOOOHLEKTOB.

npaKTI/I‘-IeCKOG npumeHeHune HaHOTEXHOMNOMNA.

Pucku, cBsizaHHbIE C passBuTnemMm n npumMmeHeHnem HaHOTEXHOMOrMN.

OTuka n couynanbHas OTBETCTBEHHOCTb Y4€eHOro B CBeTe pa3BuUtnA HaHOTEXHOMOrM.

YrnepoaHble HaHOTPYBKM.

dynnepeHsbl.

Buckepebl.

BrnusaHne HaHogo6aBoOK Ha CBOMCTBA KOMMO3ULIMOHHOIO MaTtepuana.

HaHoTexHonoruwn. Onpe,ueneHme N TEPMUHDbI.

Knaccudumkaums HaHOOGBHEKTOB U HAHOMAaTEPUAroB.

HaHo4acTuubl MmeTannos, MeToabl nony4yeHusa.

3|a[3|ala|2|a]n]2[a]e|=|~|o ||~ [|n |~

MCTOpVIﬂ OTKPbITUA YyrnepoAHbIX HAHOYaCTUL,.

N
o

nepCI'IeKTVIBHbIe HanpaBneHuna HaHOTEXHONOornn

5.2.2 TunoBble TeCTOBbIe 3aAaHUSA
He npeaycmoTpeHo



5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

MpuMmep NPakTUKO-OPUEHTMPOBAHHOIO 3a0aHNs: Kak MU3MEHUTb PEONOorMyeckne CBOMCTBA NONMMepPHbIX
TEPMOPEAaKTUBHbIX CBA3YIOLLINX?

KpaTkuii npumep oTBeTa: OfHUM 13 Hauboree pacrpoCcTpaHEHHbIX, B OTPacy NPOU3BOACTBA KOMMO3UTHbIX
mMaTtepuanos 1 U3Oenuin U3 HUX, MeTOA0M MoaNMUKaLIMN PEONOTMYECKNX CBOMCTB MONMMMEPHbIX TEPMOPEaKTUBHbIX
CBA3YIOLLMX ABNAETCA BBeAEHMe B H1UX 0GaBOK AnMoKkcmaa KpeMHus, Nnbo B BuAe HaHOpa3MepHOro nopoLilka, nnéo B
BUe 4YacTuL, codepxallumnx HaHonopsl. bnarogaps BbICOKON Mnowaan yaenbHon NoBepXHOCTU AaHHasa go6aBka MoXeT
n3bupaTtenbHO NornoLwartk U3 OKpyXKatoLLlein cpeabl UM CBA3bIBaTh rasbl, Napbl U pacTBOPEHHbIE BellecTBa. B
pacTBOpax CBA3YIOLLMX OHA CNOco6Ha YBEnuUMBaThL BA3KOCTb, M CrieloBaTeNlbHO MEHATb UX TeYEHUE, YTO akTyarnbHO,
MapannenbHO HaHOPa3MepHbIA U HAHOMOPUCTLIX AUOKCUL
KPEMHMS MOXET MOBbILLATL MPOYHOCTHbLIE XapaKTEPUCTUKUA U MBHOCOCTOMKOCTL MaTepranos (NMacTUK1, CMOSbl, PE3UHDI,

HanpumMep, Npy POPMOBaHUM B BepTHKasbHbLIX hopmax.

Kay4yKu, 0eToH, acq)aan n np.), yny4yuaTtb TepMoAnHaMN4eCKne XxapaktepmncTtmkmn (TepMOCTOVIKOCTb,

TeFIJ'IOI'IpOBO,ElHOCTb) mMaTepunanos; yny4ywaTb TpVI6OJ'IOFVILIeCKVIe XapaKTepucTukn (I'IOBbIUJaeT yCTOVI‘-IVIBOCTb K
VICTVIpaHVHO). B HacToswee BpewmsA Hanbonee n3BecTHa HemeLKasi TOproBasd Mmapka aMokcnga KpeMHuAa — Aerosil.

5.3 MeToanyeckne maTtepuansi, onpegensiolime npouenypbl oLleHMBaHUA 3HaHUW, YMeHUW, BNnaAeHU (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)
5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaoK NMKBUAALMY akaaeMmyeckomn

3a40J1)KeHHOCTU

MpoBeaeHne NPOMEXYTOYHON aTTECTALMN PErNTaMEHTUPOBAHO JTOKaNbHbIM HOPMaTUBHBLIM akToM CM6IYMTA
«MonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSIS YCNEBAEMOCTU Y NPOMEXYTOYHOM aTTecTaunm oby4aroLLMXcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas +

lMNucbmeHHas

KOMI'IbIOTepHOe TecTnpoBaHune

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuu no gucunninunHe

Obyuyatowemycs gaetcsa 20 MUMHYT Ha NOArOTOBKY MO BOMpPOCcaM yCTHOro onpoca v 10 MUHYT Ha YCTHbIN OTBET.
[nsa nanucaHuns acce gaetcs 40 MUHYT.

MHas

6. YYHEBHO-METOOUWYECKOE N UH®OPMALMUWOHHOE OBECNEYEHUE OUCLUUNIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasue MN3paTenbcTBO | [og nspaHus | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
Acees, A. J1. MonynpoBoAHWKMN K Hosocubunpck: https://www.iprbooks
HaHOTEXHONOrnn HoBocnbupckuit 2023 hop.ru/134582.html
rocyapCTBeHHbIN
yHVUBEpcuTeT
Bnecman, A. ., MeToabl uccnegoBsaHus https://www.iprbooks
OaHblwuvHa, B. B., HaHoMaTepuanos 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
HaHoMaTepuansbl
[FanoykuH, B. A. BBegeHne B HaHOTEXHOMNMOrMKU Mocksa, Bororaa: MHdpa https://www.iprbooks
N HAHO3MNEKTPOHUKY ’ ) P 2023 hop.ru/133311.html
-UxxeHepus
LLleB4yeHko, . M., MeToabl AMarHoCcTuku n ] https://www.iprbooks
AcHas, M. A., bnvHoB, | aHann3a HaHOCUCTEM Crasponone: Ce_Bepo- hop.ru/135705.html
A. B., brninnosa, A. A., KaBkasckui . 2023
UcnupsaH, A. T. tbenepanbHbiii
yHVUBEpcUTEeT
6.1.2 lononHuTenbHasa yyebHasa nuTepaTtypa
O. B. AcTawkuHa, A. BBeneHue B CankT-MeTen6vor: http://publish.sutd.ru/
A. JlbiceHko, A. B. HaHOTEXHOOINIO CI'I6FYI'IPI',D,yp ) 2021 tp_ext_inf_publish.ph
MonsaHckun p?id=202129
TumowwuHa, HO. A, BBeageHue B HAHOTEXHONOMMN Ka3sanb: KasaHckuii http://www.iprbooksh
BosHeceHckuin, 3. . HaLuMOoHarbHbIN op.ru/109536.htmi
nccnenoBaTenbCckum 2019
TEXHONOrMYeCcKun
yHVUBEpcUTEeT
A. A. JlbiceHko, H. B. PU3NKO-XMMUSA 1 NONyYeHne c A 6vor- http://publish.sutd.ru/
[unaHkuHa HaHo4acTuL, aHKT-1 ' eTepoLypr. 2020 tp_ext_inf_publish.ph

crnerynTta

p?id=2020126




O. B. AcTallkuHa, B.
A. XKykosckun, A. A.
JlbiceHko

dyHaaMeHTanbHble OCHOBBI
WNHHOBALIMOHHbIX
TEKCTUIbHBIX TEXHOMOTUIA.
dyHaaMeHTanbHble OCHOBBI
B 06GnacTi XuMun 1
HaHOTEXHOMOrMM npu
pa3paboTke NHHOBALMOHHBIX
TEKCTUIMbHBIX TEXHOMOIUM

CaHkr-lNeTepbypr:
cnerynta

2021

http://publish.sutd.ru/
tp_ext_inf_publish.ph
p?id=202130

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CMPABOYHbLIX CUCTEM
PedepaTtuBHas n cnpaBoyHas 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [OnekTpoHHbIn pecypc]. URL:

https://www.scopus.com

OnekTpoHHO-bmbnuoTedHas cuctema IPRbooks [AnekTpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

6.3 MepeyeHb NULIEH3NOHHOrO U CBOGOAHO pacnpoCcTPaHsAeMOoro nporpaMmMHoro o6ecrneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsivHe

Ayoutopus OcHalleHune
MynbTumeguintHoe obopynoBaHue, cneumanmanpoBaHHas mebenb, gocka

JlekunoHHas

ayguTopust

YyebHasa aygmtopus

CneumnanuavpoBaHHas mebenb, Aocka
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