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1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA

Criocoben BEIOHPATH
MeTaJUTHYeCKUe, HeMETaNIMYeCKHe
Y KOMIIO3ULIMOHHBIC MaTepHAbl JUIs
[K-2 nmeranmeit  wmammH, npubopoB u | [IK-2.1
MHCTPYMEHTOB Ha OCHOBE 3HAHHII O
B3aMMOCBSI3H CTPYKTYPhl U CBOWCTB
MaTepHanoB

VYcraHaBnMBaeT ~ CBA3b  COCTaBa M|
CTPYKTYpbl MAaTE€pHAIOB C HX (PHU3HKO-
MEXaHWYECKUMH, TEXHOJOTHYECKUMU |
9KCIUTYaTal[HOHHBIMU CBOWCTBAMH

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrPpaMMbl

JIMCLIUILIMHBI (mpakTukn), | Beicuias MmaTemaruka, ®usnka, Xumus, XumMust
MPEIIECTBYIOIINE U3yuyeHuro | [OTMMEPOB

JUCHUITIINHBI, PE3YJIbTAThI

OCBOCHHs KOTOPBIX HeO6XOI[I/IMBI

s OCBOCHHUS JTAaHHOU

JIUCHUTUIAHBI.

JIMCHHIUIHHBI (HpaKTHKH), s | Komnosunuonnsie Marepuabl c JIUCTIEPCHBIM
KOTOPBIX PEe3yJbTaThl OCBOCHHS HaAIMoJIHEHHEM, MeTOoAbl HUCHBITAaHUN TMOJUMEPHBIX U
KOMITO3UIIMOHHBIX MaTepuasoB, Mexanuka

aHHOU UCIATUINHBI oyayT
I[ I[ H yI[y KOMITIO3UIITMOHHBIX MaTepI/IaHOB

HGO6XOI[I/IMI>I, KakK BXOAHBIC
3HAHHA, YMCHUA W BJIAJICHUA JIA
X U3YYUCHMU.

3. O0beM UCHMILIMHBI B 32a4YeTHBIX EIMHHUIAX C YKa3aHHeM KoOJHYeCTBa
aKaJeMH4YeCKHX YaCOB, BbIJCJCHHbIX HA KOHTAKTHYI padoTy o0y4amouerocs ¢
npenojaasaresemM (Mo BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy
o0y4yarierocst

OOmmit 00beEM TUCIUIUIAHEI B 3.€. /9ac: 3/ 108
dopma NpOMEKYTOUHOM aTTecTauuu: JK3aMEH

Bujbl 3aHATHIA, X TPYA0EMKOCTD (4ac.) O0BbeM KOHTAKTHOM
®opma padoThI
oGy uenust Jlexumu JlaGopaTopHubie | IlpakTHueckue CamocrosiTeJbHAS o0yyarouierocsi ¢
padoThI 3aHATHSA padora npenoaasareieM
(uac)
ouHas 16 0 16 76 38

4. CoaepkaHue IMCHUILVIMHBbI, CTPYKTYPUPOBAaHHOEe IO TeMaM (pa3gejam) ¢
yKa3aHHeM OTBeJAE€HHOr0 HA HMX KOJHYECTBA aKaJeMH4YeCKMX YacOB M BHI0B
Y4€eOHBbIX 3aHATHH

dopma obyuyeHua: ouHas
Cemecmp: 3




JlekunonHnple 3ansaTus (164.)
1. ®Du3nkKo-xMMHYECKHME OCHOBbl HAHOTEXHOJOTHMH {lekuusi ¢ pazdopom
KOHKpPeTHbIX cutyaumni} (24.)[1,4,5] Hanomatepuanbl 1 HaHOTEXHOJIOTUH. OCHOBHBIE
TEpPMUHBI 1 onpeaenenns. O0beKkThl HaHOMupa. Mup 5 u3mepeHus.
2. Kuaccupukanusi 00bekToB HaHomupa. IIpuHHUNBI B3auMOAEHCTBHS HA
Ha”HoMacmiTadax. {Jiekuus ¢ pa3dopoM KOHKpeTHBIX curyauui} (44.)[1,5,6]
[IpuBouTCs KJaccudukanus 00BEKTOB HaHOMHPA. PaccmarpuBarores
cuHeprernyeckue A(P(GEKTbl BO3ZHUKAIOUIME IMPU [EpexoJe Ha HAHOYPOBEHD.
[IpuHUIMIIBI B3aUMOJICUCTBUS HA HAHOMACIITabax.
3. Pazmepubiii 3¢deKT U ero nmposiBjieHHe. {JIeKHUsi ¢ pa3dopoM KOHKPETHBIX
curyanmii} (44.)[1,4,6] Biusinue pasmepoB 00bEKTa Ha €T0 yACIbHYIO TOBEPXHOCTHYIO
sHepruto. Ilepexon oT Makpo-k HaHO. llosiBIeHME HOBBIX YHHMKAJbHBIX CBOWCTB
MaTepualioB Ha HaHomaciutabe. CBOOOJHAs SHEPTUs TEPMOJUHAMHYECKOU CHCTEMBI
KaK KOMIIPOMMCC MEXKY SHTPOIUEN U BHYTPEHHEN SHEPIUECH.
4. OU3NKO-TeXHUYECKAs crnenuduKa U npodieMaTHKA HAHOTEXHOJIOTHH. {JIeKuus
C pa3dopomM KOHKpeTHbIX curyanuit} (44.)[4,5,6] Kakue wmakpockonuueckue
COCTOSIHUS «JIHO0UT npupoaa». OnpeneneHrue NOHATUS aHTPOIIOT€HHON
TexHoJoruu. O01IMe NPUHLIKIIBI TPOBEICHUS HICATU3aLUN PEATBHBIX
00BEKTOB U MPOLIECCOB HAHOTEXHOJIOTHUH.
5. Kaaccudpuxanus 3JIEMEHTAPHBIX (pu3uKoO-XMMUYECKUX NpoLEecCoB
HAHOTEXHOJIOTHIl. {JleKIHs ¢ pa30opoM KOHKpPeTHBIX cutyanuii} (24.)[1,5] OOmue
OPUHIMIBL CO3AaHUsl MoJienell PU3NKO-XUMUYECKUX MporieccoB. OCHOBOMOJIAraroume
NIPEACTABIICHUS.
B3auMocBs3b ¢ Gu3HMUeCKUMHU MOJIETSIMUA TEXHOJIOTUYECKHUX MTPOLIECCOB.

IIpakTuyeckue 3ansitus (164.)
1. OcobOble ¢Pusnyeckne CBOICTBA HAHOO0BLEKTOB {padoTa B MaJbIX Ipynmax}
(44.)[2,4,6,7] Teopernueckue 3aJaHUsl B BHUJE NMPAKTUUYECKUX 3aJad MO CBOMCTBaM
HAaHOOBEKTOB M TEXHOJIOTMH HAHOIIPOIIECCOB.
2. Pa3mepHblii 3¢dexkT M ero mnposiBieHus {padora B MaJbIX TIpynmax}
(44.)[2,4,5,8] Teopernueckue 3aJaHvsl B BHUJE NMPaAKTHYECKUX 3ajad MO CBOMCTBaM
HAaHOOBEKTOB M TEXHOJIOTHH HAHOIIPOIIECCOB.
3. IIpocrhie MNPOTOTHNBI YCTPOICTB, HCHOJL3YWIIUX 0CO0ble CBOICTBA
HAHOO0BEKTOB. {padoTa B MaJbIxX rpynnax; (44.)[2,4,5,7] Teopernueckue 3a1anus B
BU/JIC MPAKTUYECKUX 3a]a4 MO0 CBOMCTBAM HAHOOBEKTOB U TEXHOJIOTUU HAHOIPOIIECCOB.
4. U3mepenue U aHAJIU3 (PU3NYECKUX CBOMCTB HAHOO0BEKTOB {padoTra B MAaJbIX
rpynnax} (44.)[2,5,6,7] Teopernueckue 3amaHusi B BHUJE MPAKTUYECKUX 3a7ad IO
CBOMCTBaM HaHOOBEKTOB M TEXHOJOTHH HAHOIIPOIIECCOB.

CamocrosiTesibHast padora (764.)



1. IToaroToBKa K NpPaKTHYECKUM 3aHATUAM {TBOpYeckoe 3aaanue} (164.)[1,2,4,5,6]
Pemenue npakTUyecKux 3aja4 Ha OCHOBE aHaM3a JICKIIMOHHOTO MaTepuaia, UHTEPHET
HMCTOYHHUKOB.

2. lloaroroBka K JeKIMOHHBIM 3aHATUAM(164.)[1,4,5,6] LlITynupoBanue Marepuasa
JIEKUWA U JINTEPATYPHI O 38JaHHOU TEMATUKE

3. [loaroroBka Kk 3x3ameny(364.)[1,4,5,6]

4. IJKCKypcusi HA NpPeANPUATHS KOMIIO3UTHOIO KJIacTepa ¢ IeJbI0 H3yYeHus
npouecca NponuTKu. {IKcKypcuu;} (84.)[5,6]

5. IlepeyeHb Y4e0OHO-METOAUYECKOTO OOeCIeYeHUS CAMOCTOSITEJIbHOH PadoThI
00y4JarImmuxcs Mo TUCUHUIJIMHE

Jns kaxpaoro oOywaromierocs oOecleueH WHIWBHAYalbHbIA HEOTpaHWYEHHBIN
JOCTYH K  DJIEKTPOHHO-OMONMMOTEeYHbIM  cuctemMaM: Jlanb, VYHuUBepcurerckas
OulOnuoreka OH-NAlH, d3JeKTpoHHOW Oubnnoreke AnTI'TY u K 3JIEKTpOHHON
uH(pOpMaIMOHHO-00pa30BaTENbHOM Cpeie:

1. AnanbeBa E. C. Kypc nmekuuii no aucuuruiiHe « OCHOBBI HAaHOCHUCTEMY JUIS
CTYJICHTOB HaIlpaBJICHUS
22.03. 01 «MatepuanioBenenue u TexHojgoruu marepuanon» / E.C. AnanbeBa; AJT. roc.
TexH. yH-T uM. WM. W. IlonzynoBa. - bapuayn: AntI'TY, 2021. - 146 c. -
URL:http://elib.altstu.ru/eum/download/ssm/Ananjeva_OsnNanoSyst kl.pdf

2. AnanbeBa, E. C. OcHoBbl HaHocucTeMm: COOpHUK 3aJaHUN K MPAKTUYECKUM
3aHATUSIM O Kypcy «OCHOBBI HAHOCHCTEM» IS CTyAeHTOB HampabieHus 22.03.01
Marepuanosenenue u texnonorun marepuano / E.C. AnanwseBa; AiT. Toc. TEXH. YH-T
mm. WM.  TlomynoBa. -  bapunaym: Aarl'TY, 2021. - 20 c.
http://elib.altstu.ru/eum/download/ssm/Ananjeva OsnNanoSyst pz prakt.pdf

6. IlepeyeHnb y4eOHOM JUTEPATYPbI
6.1. OcHoBHas auTeparypa

4. HaHOTEeXHOJOTUU U CHelHUalbHble MaTepuaibl : yueOHoe mocobue / HO. II.
Comuues, E. U. Tlpsaxun, C. A. Bonorxanuna, A. II. IletkoBa ; mox pen. HO. IL
Comnnuena. — Cankr-IlerepOypr : Xumuznar, 2020. — 336 c. : wi. — Pexxum nocryna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=98343 (nmara
obpamenus: 17.04.2023). — bubnuorp.: ¢. 313-315. — ISBN 978-5-93808-346-3. —
TeKCT : BIEKTPOHHBIM.

5. Umromun, B. A. Hanomarepuaisl : yue6Hoe rmocooue : [16+] / B. A. WUnrommn
; HoBocuOMpCKMII TOCYIapCTBEHHBIN TeXHMYECKH yHuBepcuteT. — HoBocubupck :
HoBocubupckuit rocynapcTBeHHbIN TexHU4Yeckuil yHuBepcuteT, 2019. — 114 c. : un.,
TaoJI. — Pexum JOCTyIIa: o MTOJIITHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=574749



6.2. JlononHuTenbHas IUTEPATypa

5. OUBUKO-XUMHYECKHE OCHOBBHI HAHOTEXHOJOTHUU : METOJIWYECKHUE YKa3zaHUs /
cocrapurenu M. E. Kommakos, E. B. IlerpoBa, A. ®. JlpecBsannukoB. — Ka3zaup :
Kazancknii HaMOHAIBHBIA MCCIEA0BATEIbCKUN TEXHOJIOTMYECKNN yHUBEpcHTeT, 2016.
— 64 c¢. — Tekct : anexTponssii // Lupposoii odpazoBaTensHblidl pecypc IPR SMART
: [caiit]. — URL: https://www.iprbookshop.ru/63530.html

6. AnanbeBa E. C. OCHOBBI HAHOCHCTEM M HAHOTEXHOJIOTUM. [[OMOJIHUTEIBHBIN
MaTepuasl Mo AUCHUIUIMHE «OCHOBBI HAHOCHCTEM» [UIsl CTYJIEHTOB HaIpaBICHUS
22.03.01 «MarepuanoBenenue u TexHojorun Mmarepuasioy / E.C. AnanneBa; AnT. roc.
TexH. yH-T uMm. WM. W. IlomynoBa. - bapnayn: Anrl'TY, 2021. - 206 c.
http://elib.altstu.ru/eum/download/ssm/Ananjeva OsnNanoSystNanoTech dml.pdf

7. llepeyenb pecypcoB HMH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«HTEpHEeT», HE0OXOAUMBIX IJISI 0CBOCHH S JUCHUILIUHBI

7. http://www.nanometer.ru/
8. http://nano.msu.ru/education

8. ®oHa OLEHOYHBIX MaTepuaJloB /A MNPOBECACHUA TEKYHICI0O KOHTPOJIA
YCIIEBACMOCTH H l'[pOMC)KyTO‘lHOfI arrecranuun

CopepkaHue  NPOMEXKYTOUHOW  aTTECTAllUM  pPacCKpbIBaeTcd B KOMILIEKTE
KOHTPOJIMPYIOIIMX MATEPHANIOB, NPEAHA3HAYEHHBIX JUISI IPOBEPKH COOTBETCTBUSA
YPOBHSI MOATOTOBKUM N0 jucuuiuinHe tpedoBaHusiM DI'OC, koTopble XpaHATCA Ha
kadenape-pazpadboruuke PI1J] B meuarnom Bujae u 8 SUOC.

®onn  oueHouyHblix MmatepuanoB (DGOM) mno gucUUIIIMHE TPENCTaBlIEH B
IIPUIIOKEHUH A.

9. Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX IIPH OCYLIECTBJIEHUHN
o0pa3oBaTeJbHOI0  Tpolecca MO JUCHHUILUIMHE, BKJIWYasi IepevyeHb
NMPOrpaMMHOI0 of0ecrnevyeHusi 1 HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

JUis yCHEemHOro OCBOEHHS TUCIMIUIMHBI HCHOJB3YIOTCS PECYpPChl AJIEKTPOHHONH HH(DOPMAIMOHHO-
o0pa3oBaTeNbHON Cpelpl, 00pa30BaTEbHbIE HMHTEPHET-MOPTAJbl, I100albHas KOMIbIOTEPHAs CETh
HNutepHer. B mponecce u3ydeHUs OUCLHUIUIMHBI IPOMCXOAUT HHTEPAKTUBHOE B3aUMOJCICTBUE
o0yuaroIerocs ¢ IpenojaBaTesieM uyepe3 JMUHbIA KAOUHET CTyIeHTA.

Nemn Hcnosb3yemMoe nporpaMmMHoe obecrneyeHue
1 LibreOffice
2 Windows
3 Antusupyc Kaspersky
Nenin Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALIMOHHBbIE
CIPABOYHbIE CHCTEMBI
1 becrutatHast snekTpoHHas 6ubimoTteka oniaitH "EqnHoe okHO K 00pa30BaTeIbHbIM




Nenn Hcnonb3yembie npoeccuoHaJbHbIE 0a3bl JaHHBIX U HH(POPMAILIHOHHBIE
CIIPABOYHbIE CHCTEMBbI

pecypcam" ISl CTYIGHTOB M TIpPETOAaBaTeNel; KaTalol CChUIOK Ha 0Opa3oBaTelbHBIE
unTepHeT-pecypesl (http://Window.edu.ru)

2 HanmonaneHast anektponHast 6ubnmuorexka (HOB) — cBOOOMHBINM MOCTYn YHMTaTene K
¢donnam poccuiickux Oubmuorek. CoaepKUT KOJUIEKIUH OLM(POBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JOCTyTa, TaK U OTPAHMYEHHBIX aBTOPCKHM IPABOM), a TaKKe KaTajior
W3JIaHu|, Xpassmmxcs B Oudnuorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepUaJIbHO-TEXHUYECKOI 0a3bl, HEeo0X0xuMon IS
OCyLIeCTBJIEHHSI 00PA30BATEJIbHOI0 MPOLECCA MO JUCHUTIIIMHE

HanmeHoBaHMe cienaJIbLHBIX OMELIEHUI U MOMeNIeHH i 115l CAMOCTOSITE/IbHOI padoThI

yueOHbIe ayTUTOPUU JJIsl IPOBEJCHHs YUeOHbIX 3aHATUN

IOMCIICHUA 1A CaMOCTOSTEIbHOM pa6OTbI

MaTepI/IaJIBHO-T€XHI/I‘ICCKO€ obecrieueHne u OopraHu3aiuAa O6pa?>OBaT€J'IBHOFO
mponecca 1Mo IMCHUINIMHE OJIA UHBAJIMAOB U JIUI C OTPAHUYCHHBIMHA BO3MOKXHOCTSIMU
3A0pPOBbiA OCYHICCTBIICTCA B COOTBECTCTBUU C «ITomoxenuem 00 O6y‘I€HI/II/I HWHBaJINJ0B
" JIUI] C OTPaHUYCHHBIMHA BO3MOKXHOCTAMHA 310POBB.




