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1. HEJIX OCBOEHUA

1.1 | Llexs — HOATOTOBKA MarucTPOB K PEIICHHIO MPO(EeCCHOHANBHBIX 33/1a4, CBA3aHHBIX C OpraHN3alnel IPON3BOACTBA
(YHKIIMOHANBHBIX HAHOMATEPUAJIOB U UX MCHOJIB30BAHUY PH KOHCTPYUPOBAHNY HAHOTEXHOIOTMYECKUX OOBEKTOB.

1.2 | 3agaun: Hay4UTh:

1.3]1. paboTaTh ¢ TEXHHUECKOH JHUTEepaTypoil, Ha JJaDOpaTOpHOM M OIBITHOM 00OPYIOBAaHHH;

1.42. AQHAJIM3UPOBATH BIMSHHE pa3MEpHOro (akTopa Ha TEXHOJOTHYCCKHN IIMKJI NMPU CO3JaHUH KOHKPETHOM
HaHOTEXHOJIOTHH.

1.5]3. BJIaJeTh HHpOpMaNUed 0 BOSMOXHOCTIX mNpuMeHeHus [T —TexHomoruit B KOHCTPYHPOBAHHH OOBEKTOB
HAHOTEXHOJIOTUU.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOM ITPOI'PAMMBI

Brox OIT: b1.B.IB.05

2.1 TpeboBanus K l'lpe)IBa]PI/lTe.]'Il)HOﬁ NOJAroTOBKe 00y4aroLerocs:

2.1.1 | Meromonorus U MpakTHKa OMpPEASNICHNS pa3MEPHBIX XapaKTePUCTHK MaTepHaioB

2.1.2 | Meroapl 3alIUTHl METAUIOB U METAIONPOLYKLUN

2.1.3 |IIpakTuka nepeBojia U pelaKTHPOBAHUS

2.1.4 |IIpou3sBOACTBEHHAs IPAKTUKA

2.1.5 | da3oBble MpeBpaleHus Npy MOTYyUYSHHH METAIJIOB U COSTUHEHHH

2.1.6 | PU3UKO-XUMUS IBOJIOLUHU TBEPAOTO BEIIECTBA

2.1.7 | OHepro- u pecypcocOeperaroniyue TEXHOJIOTHH B TPOU3BOJICTBE U HCIIOJIH30BAHUN MaTEPHAIIOB

2.1.8 | MarepuasioBe/ieHHE 1 TEXHOJIOTHH MEPCIIEKTUBHBIX MaTEPUAJIOB

2.1.9 | Meroapl uccienoBaHus XapaKTEPUCTUK U CBOMCTB MaTEpUaJIOB

2.1.10 | CnekTpockonuueckue (1 30HI0BbIE) METO/IbI UCCIIEIOBAHHUS MaTEPHUajIOB

2.1.11 | VueOHas npakTHKa

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeauIecTByoIee:

2.2.1 |IloarotoBka K NpoLEAype 3aIUTHI U 3alUTa BHITYCKHON KBaTH(PUKaMOHHON pabOTHI

2.2.2  |IIpegnumnioMHasi MpaKTHKa

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMU

IIK-3: Cnioco6eH caMoCTOSITEIbHO UCOJIB30BATH COBPeMeHHbIE NPEICTABIEHUS HAYK 0 MaTepuajiax MpH aHAJIn3e BJIAUSHUS
MHKPO- H HAHO- MacIITa0a Ha PU3UKO-XUMHYECKHE, MeXaHUYecKue, puzuyeckue, IOBEPXHOCTHDIE U IPYrue CBOliCTBA
MAaTepPHAJIOB, 2 TAK/Ke B3aHMO/IEiiCTBHS MATEPHAJIOB € OKPYKAIOIIE cpenoii, 3JIeKTPOMATHUTHBIM H3JIy4eHHEeM H MOTOKAMH

3HaTh:

[1K-3-31 I'mo6anpHbIe MapIPYTHI SBOTIOLUH TBEPIOTO TeNla

IIK-2: IloHnMaeT ¥ CAaMOCTOSATEJILHO HCIOJIb3YeT (PH3NKO-XUMHUYeCKHe 0CHOBBI, IPHHINIBI 1 METOAUKH HCCJIe0BAHNN,
HCIBITAHU ¥ JHATHOCTHKH BellleCTB U MaTepHAJIOB, HMeeT HABBIKH KOMILJIEKCHOTO NMO0AX0a K HCCIeJ0BaHHIO MATEPHAJIOB
M TeXHOJIOTHii MX 00pa0doTKu U MoAN(UKALNY, BKIIOYAs CTAHAAPTHBIC U CePTU(GHKALMOHHbIE HCIIBITAHNS MaTepHAaJIOB,
H3/1eJIN U MPOLecCcoB

3HaThb:

[IK-2-31 ®usnko-xuMHu4YecKre 3aKOHOMEPHOCTH arjioMepaliy TBEPAOro BEIECTBA; JIEMEHTAPHBIE AKThl U KUHETUKY
arJoMepanuHy.

OIIK-5: Cnioco0eH o11eHUBATH Pe3yJbTAThl HAYYHO-TEXHUYECKHX Pa3padoToK, HAYYHBIX HCCIe0BaHUH U 000CHOBHIBATH
co0CTBEeHHBbI BHIOOP, CHCTEMATH3UPYS M 000011as1 JOCTHKEHUS B 00JIACTH MaTepHaJloBeeHUs] U TeXHOJIOTHH MATEPUAaJI0B,
CMEKHBIX 00J1aCTAX

3HaTh:

OIIK-5-31 3&2[3‘11/1 B 00acTu COBPEMCHHOT'O MATEPHUATIOBCACHHUS U BJIUSIHUA HAYIHBIX HCCIIeIOBaHUM Ha Pa3BUTHUEC HAYKHU O
MaTtepuaiax

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 32124, HA 0CHOBE (yHIaMEHTAJBHBIX 3HAHUI
B 00J1aCcTH MaTepUAJTOBECICHUA U TEXHOJOTHH MATEPHUAJTIOB U 3HAHUH B MEXKANCHUIIMHAPHBIX o0J1acTAX

3HaTh:

OIIK-1-31 Kiaccudukannio KOHCTPYKIIMOHHBIX M ()YHKIIMOHAJIBHBIX MaTEepHaJiOB, UX CTPYKTYPY, CBOMCTBA U 00JIaCTH IPHMEHECHHS




IIK-3: Cnioco0eH caMoCTOsITe/IbHO HCII0JIb30BATh COBPEMEHHbIE NIPEACTABICHHSA HAYK 0 MATepUaIaxX IIPH aHAJIU3e BIUSHUS
MHKPO- H HAHO- MacIITada Ha (PU3MKO-XHUMHYECKHNe, MeXaHHYecKHe, PU3NYecKne, IOBEPXHOCTHBIE M IPYTHe CBOICTBA
MaTepHajoB, a TAKKe B3aNMO/IeiiCTBHSI MATEPHAIOB € OKPY:KAIOLIeil cpeaoi, 31eKTPOMATHUTHBIM H3JIy4eHHeM H MOTOKAMH

YMmerb:

IIK-3-VY1 IIpoBoauTh pacdeT SIeMEHTAPHBIX aKTOB SBOJIFOLUH U TEMIIOB BOJIOILMU TBEPABIX BEIIECTB

ITK-2: IToHnMaeT ¥ caMOCTOSATEIbHO UCTOJIb3YeT (PU3UKO-XUMHYECKHEe OCHOBBI, MPUHIIMIIBI H METOXMKH UCCIIeI0BAHUI,
HCNIBITAHUN U TMATHOCTUKYU BelIeCTB M MATEPHAJIOB, HMeeT HABBIKH KOMILIEKCHOTO MOAX0a K HCCIETOBAHUIO MATEPHAJIOB
M TEXHOJIOTHIi UX 00paGoTKu 1 Moau(UKAIMH, BKJIOYAs CTAHIAPTHBIE H cCepTH(PUKANMOHHbIE HCIILITAHUSI MATEPUAJIOB,
H3/1eJIHii W POLEecCoB

YMmerb:

[IK-2-¥Y1 Yupasnars npouneccamu (POPMUPOBAHUS TBEPIBIX T CIOKHOTO COCTAaBa BIMSIHUEM SHEPTeTUUECKUX BO3ACHCTBHH.

OIIK-1: CnocofeH peliaTh NPOM3BOACTBEHHbIE H (WJIH) HCCIEA0BATEIbCKHE 321241, HA OCHOBe ()yHAaMEHTAIbHBIX 3HAHMIA
B 00J1aCTH MaTepHAIO0BeACHHs H TEXHOJOTHH MaTepHAJIOB U 3HAHUI B MEKIHCIMILIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-Y1 MonuduuupoBaTs U pa3pabaTbiBaTh CIOCOOBI OTYUYEHUS YIIEPOIHBIX HAHOMATEPUAIOB; MaTEPUATIOB IS
MEMOpPaHHBIX M IPyTHX HEPCIIEKTUBHBIX TEXHOIOTHI

OIIK-5: CnocoGeH olleHUBATH Pe3yJbTATHI HAYYHO-TeXHUYECKUX Pa3padoToK, HAYYHBIX MCC/IeI0BAHMIL M 000CHOBBIBATH
c0O0CTBEHHBII BBIOOP, CUCTEMATHU3MPYS U 000011asl TOCTHKEHHUS B 00/1aCTH MATePHAJIOBEIeHUs U TEXHOJIOTHH MATEPHAJIOB,
CMEKHBIX 00J1acTAX

Ymerb:

OIIK-5-Y1 OrneHuBath BIUSHIE YCIOBHH MOTyYeHHS Ha MOP(HOIOTHIO U TUCIIEPCHOCTH MAaTEPHAIIOB

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeH Mt pecypchbl padoThI

Paznea 1. MoTuBauus
NpOBeeHNs HcCIe0BAHMIT
B 00J1aCTH HAHOTEXHOJIOTH I

1.1 OCHOBHBIE TOHSTHS 3 2 OIIK-1-31 JI1.1J11.2 KMI P1
HaHoTexHoJoruil. Ucrtopus OIIK-5-31 TIK-
pa3BUTHA 2-31 TIK-3-31
HaHOTexHonorui /Jlex/

1.2 MotuBanus MpoBeICHUS 3 2 OIIK-1-31 JI1.1 JI1.2 KM1 P1
WCCIICIOBAaHUHN B 00JIaCTH OIIK-5-31 TIK- J1.3
HaHOTEXHOJIOTHil. 2-31 MK-3-31
3apoxieHe U pa3BUTHE
cepsl HAHOTEXHOJIOTHI U €
MIEPCIIEKTHBEI.
/JTex/

1.3 OcobeHHocTH 3 4 OIIK-1-31 J1.1 KMI1 P1
(dhopmupoBaHus OIIK-5-31 TIK- JI1.2J12.1
HaHOPa3MEPHBIX CHCTEM: 2-31 IIK-2-V1
HYJIbMEPHBIX, OIHO-, [IK-3-31
JIByXMEPHBIX,
OMOJIOTUIECKUX.
Mp/

1.4 [TpopaboTka MaTepuanos 3 18 OIIK-1-31 JIT.1J11.2 KM1 P1
JIEKIUHA U IPAKTUYECKUX OIIK-1-V1 JI1.4
3aHATHH, TOATOTOBKA K OIIK-5-31 IIK-
KOHTPOJIBHBIM paboTam, 2-31 TIK-3-31
BBITIOJIHEHHUE PACUYETHO-
rpaduueckux padot /Cp/
Paznen 2. Cnenuduxa
HAHOMUpAa

2.1 Crennduka Hanomupa. Poib 3 2 OIIK-1-31 JI1.1 JI11.2 KM2 P1
MTOBEPXHOCTH. OIIK-5-31 K-
Pacnpenenenue aToMoB 1 2-31 TIK-3-31
CBsI3aHHBIE C OTHM CBOWCTBA.
3apoxaeHue 1 pocT
yactun. /JIex/




2.2 CBs3b pa3MepoB YaCTHIl B UX 2 OIIK-1-31 JI1.1J11.2 KM2 P1
(HYHKIIMOHATBHOCTBIO. OIIK-5-31 TIK-
CTaOUIbHOCTD CTPYKTYPHI U 2-31 TIK-3-31
CBOMCTB HAHOMATEPUAIIOB.
3Ha4yeHue pa3MepPHbIX
3¢ (HEKTOB HAHOCHCTEM ISt
HaHOTEeXHOIOTHH. /JIex/
2.3 CBs13p HAHOMATEPHUAJIOB U 4 OIIK-1-31 JIT.1 J11.2 KM2 P1
HAHOTEXHOJIOTUH: BIUSHHE OIIK-5-31 JI1.3J12.1
pa3mepHoro (akropa Ha OIIK-5-Y1 IIK
(usndeckue cBoiicTBa -2-31 TIK-2-V1
Ha"ocucrem. /IIp/ TIK-3-31
24 IMpopaboTka MaTepuanos 18 OIIK-1-31 JI1.1J11.2 KM2 P1
JIEKUIUH ¥ MPAKTUYECKUX OIIK-1-V1 JI1.4
3aHATUH, IOJTOTOBKA K OIIK-5-31
KOHTPOJIBHOI paboTe padote OIIK-5-Y1 IIK
1, BBIIOJTHEHUE PACYETHO- -2-31 [IK-3-31
rpadugeckux pador. /Cp/
Paznen 3. CraniaptHbie
MeTO/Ibl HAHOTEXHOJIOTHIi
3.1 JIBe TexHOIOTHYeCKe 2 OIIK-1-31 JI1.1 KM3 P1
MapagurMbl: «CBEPXY-BHU3» U OIIK-5-31 K- JI1.2J12.1
«CHH3Y-BBEPX». 2-31 TIK-3-31
W3mepenne HOBBIX CBONCTB.
CrangapTHbie, IPOOIEMEI
OpraHu3auu
MIPOMBITITICHHOTO
MIPOU3BOJICTBA. METOIBI
HaHOTEXHOJIOI M
AQHAJIUTUYECKUE METO/BI,
METOIBI H3TOTOBIICHHS
CTPYKTYp
/JTex/
32 PeanuzoBanHble u 2 OIIK-1-31 JIT.1J11.2 KM3 P1
MePCTIEKTUBHBIE IPUMEHEHHUS OIIK-5-31 TIK- JI1.3J12.1
HaHOMAaTepHaJloB B 2-31 MK-3-31
HaHOTeXHONOTHsX. /JIex/
33 Bnusinue pazmepHoro 4 OIIK-1-31 JI.1 KM3 P1
(hakTopa Ha XUMHUYECKHE U OIIK-5-31 ITIK- JI1.2J12.1
Ouoornueckue cBoiicTea 2-31 MK-3-31
HaHOpa3MepHBbIX cucteM /I1p/
34 [IpopaboTka maTepuanion 20 OIIK-1-31 JIT.1J11.2 KM3 P1
JIEKIUH ¥ TIPAaKTUYECKUX OIIK-5-31 JI1.4J12.1
3aHSATUH, TOATOTOBKA K OIIK-5-Y1 IIK
KOHTPOJIBHOI paborte 2, -2-31 TIK-2-VY1
BhIMONIHEHHE pedeparta. /Cp/ IK-3-31
Paznen 4. [Ipumenenne
HAHOTEXHOJIOTHIi B HayKe 1
TeXHUKe
4.1 [Tpumenenue 2 OIIK-1-31 JIL.1J11.2 KM3 P1
HaHOTEXHOJIOTHI B OIIK-5-31 TIK-
HaHODJIEKTPOHHUKE, 2-31 IIK-3-31
HAHOTEXHHKE, B KUBBIX
CUCTEMaX, CTPOUTENbCTBE U
CeITbCKOM XO03s1icTBa. /JIek/
4.2 dunmocockuii B3I B 2 OIIK-1-31 JI1.1 JI11.2 KM3 P1
Oynymee. HanoaTHKa. OIIK-5-31 IK- JI1.4J12.1
O6pazoBanue u 2-31 TIK-3-31
MPOCBEIICHUE B 001aCTH
HaHOTeXHOIOTHH. /Jlex/
43 OxpaHa UHTEJUIEKTYalbHON 1 OIIK-1-31 JI1.1 JI11.2 KM3 P1
COOCTBEHHOCTH B 001aCTH OIIK-5-31 K-
HaHOTEXHOJOTHH. /JIex/ 2-31 IIK-3-31




4.4 MeTtoap! onpeaeneHust 2 OIIK-1-31 JI1.1 J11.2 KM3 P1
pa3MepoB YacTHiL., OIIK-5-31
TUPPaKITAOHHBIN OIIK-5-V1 IIK
anamms /TIp/ -2-31 TIK-3-31
[K-3-V1
4.5 AHaIUTHYECKUE METObI 3 OIIK-1-31 JI1.1 JI1.2 KM3 P1
HaHOTEXHOJIOTHA: OIIK-5-31 J1.3
MUKPOCTPYKTYPHBII aHAIN3, OIIK-5-Y1 IIK
9JIEKTPOHHAs, CKAHUPYIOIIAs -2-31 [IK-3-31
30H/10Basi MUKPOCKOIIHH,
CHEKTpalIbHBIE
metonsl,. /IIp/
4.6 IMpopaboTka MaTepuanos 18 OIIK-1-31 JI1.1J11.2 KM3 P1
JIEKUIUH ¥ MPAKTUYECKUX OIIK-1-V1
3aHATUH, IOJTOTOBKA K OIIK-5-31
KOHTPOJIBHOI padorte 3, OIIK-5-Y1 IIK
BbINosIHEHHE pedepata. /Cp/ -2-31 [IK-2-VY1
I1K-3-31 IIK-3-
V1
5. ®OHJ OLHEHOYHBbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON NOATOTOBKH
Kon KonTponsHoe r][/]l;oie}?ﬂeMHe B
KM MepONpHSITHE ZMKATOPB OTIPOCHI ISl TIOATOTOBKH
KOMIIETEeHIIN I
KM1 KonTponbHast OIIK-5-31;0I1K-1- 1 TlpuBeanTe N3BECTHBIC BAM OMNpPEICIICHUS TIOHATHUS
pabora 1 31;11K-2-31;11K-3- «HanorexHnonorus»
31 2 Kak BO3HHMKIIa HAHOTEXHOJIOTHUS?
3 Haiite onpenenenue nousatus «HanomaTtepuaib)
4 U3 xakux 6a30BBIX yCTPONUCTB KOHCTPYHUPYIOT OOBEKTHI
HaHoTexHojoruu. [laiire onpenenenue nouarus «HanotexHomorus»
5 B uem 3akmtouaercs cBsA3b NoHATHI «HaHomarepuansl u
«HanorexHnonorumn»
6 B yeM 3aKITI09aI0TCSI 0COOEHHOCTH HAHOPAa3MEPHOTO COCTOSTHUS
BemecTsa?
7 B ueM 3akimrovaercs KiacCU(PHKAISI HAHOOOBEKTOB TI0 MEPHOCTH?
8 Kak xraccupuuupyroT TEXHUIECKUE TPUEMBI, HCTIOIb3YIOMTHECs JIIs
(hopMUpOBaHUST HAHOCTPYKTYPHBIX MaTepPHAIOB?
9. Onwummre NpoIeccs 3apoAbIIIeo0pa3oBaHUs HyJIbMEPHBIX
HaHOCHCTEM.
KM2 KonTponbHas OIIK-5-31;0I1K-1- 1. Onumure nporecchl pocTa HyJIbMEPHBIX HAHOCHUCTEM.
pabota 2 31;I11K-3-31;I1K-2- 2. OmummmTe MpoIecChl 3apOAbIIIe00pa30BaHUS M POCTH JBYXMEPHBIX

31

HAHOCHCTEM.

3. 3akoHOMepHOCTH (POPMHPOBAHHS IBYXMEPHBIX HAHOCHUCTEM.

4 bronornveckre HAHOCTPYKTYPHI ¥ UX (YHKIHH.

5. IlpuBenuTe MOTHBAIIUIO IPOBEICHHS UCCIECAOBAHUN B 00IaCTH
HaHOTEXHOJIOTHH

6. CBsI3b pa3MepoB CTPYKTYP € UX (PYHKIHOHAIBHOCTBIO; IPUBEANTE
IIPUMEPBI

7 ®oTo3neKTpoXuMuIecKue ssuelikyu. HanoanekTpoHHas onruka.

8 IIprMeHeHre HaHOMATEePHaIoB U HAHOTEXHOJIOTUH B DNIEKTPOTEXHUKE
U 3JIEKTPOHUKE.

9 IIpuMeHeHnEe HaHOMATEPHUAI0B U HAHOTEXHOIOT UM B
MAIIMHOCTPOEHUU CTPOUTEIBHON HHIYCTPUU.

10 KoHCTpyKIMOHHBIE HAHOMATEPUAIIbl: METATIIMYECKUE,
KepaMU4ecKue, NOJIUMEPHbIE, KOMIIO3ULIMOHHBIE U JP.

11 IIpumMeHeHne HAHOTEXHOJIOTHI B IPOU3BOJICTBE PEXKYILEr0
UHCTPYMEHTA.

11 HanoMaTepuasl 7151 HHXXEHEPUH [TOBEPXHOCTH, 3alllUTa OT U3HOCA,
9pO3UH, KOPPO3UU

12 TIpuMeHeHre HaHOMAaTEePHAOB U HAHOTEXHOJIOTHIA B DHEPreTUKE
13 [IpuMeHeHe HAHOTEXHOJIOTHH B XUMHH, OHOJIOTUH U MEJMIIMHE.
14 BricokoaddexkTHBHBIC U BRICOKOCETICKTHBHBIE HAHOKATATH3aTOPEI




KM3 KonrponbHas OIIK-5-31;0I0K-1- | 1 MeMOpaHHBIC HAHOTEXHOJIOTHH.

pabota 3 31;ITK-3-31;11K-2- 2 Uto Takoe HaHOIJIEKTpOMEXaHU4eckue cucteMsal. [IpuBeaure
31 MIPUMEPBI.
3 HaHOTEXHOJIOTHH C UCTIOIB30BAaHUEM YTIICPOIHBIX HAHOTPYOOK
4 HanorexHonorus u npobiema 3anucu HHPOpMaIuu

5 buogarunky 1 MHGOPMAIMOHHbBIE TEPMUHAIIBI

6 «KBaHTOBBIE TOUKW» U UX IOTEHIIUAIBHBIE BO3MOKHOCTH IIPU
CO3/1aHMH HAaHOTEXHOJIOTUH.

7 CBsi3b HAHOTEXHOJIOTHIT € IIPOOIIEMaMH OKPY KalOIIeH CpPebl.
8 IIpuMeHeHNe HAHOTEXHOJIOTUH B CEJIBCKOM XO3AHCTBE.

9 CounanbHbIe TOCIEICTBUS BHEPEHNS HAHOTEXHOIOT U,

5.2. Tlepedenn pa6oT, BbINoIHsAEMBIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiembie
Kon Hazpanue
UHUKATOPbI Cogepxanue padboThl
paboTel paboTsl .
KOMITCTECHIIIH
P1 Pedepar OIIK-5-Y1;0I0IK-1- |1 Ucropus pa3BUTHS HAHOTEXHOJOTUI
Y1;IIK-3-V1;IIK-2- |2 CBs3b pa3MepoB HAHOCTPYKTYP C UX (PYHKIIHOHAITEHOCTEHIO
V1 3 Metoabl U3roTOBICHUS. HAHOCTPYKTYP U HAHOMAaTEPUAIOB
4 Hano6uoTtexHoa0ruu. TeXHOJIOTHH THIIA «OT HAHO K OMO» U «OT OHO K
HaHOY.

5 IlpuMeHeHre HAHOTEXHOJIOTUU B @aBTOMOOMIIBHOM TTPOMBIIIIICHHOCTH
6 Ponp MozenMpoBaHUS B CO3MAHNH HAHOTEXHOJIOTHI

7 HaHOTEXHOJIOTUH B TOYHOM MEXaHUKE U ONTHKE.

8 Postb HaHOMAaTEPUATIOB B PA3BUTHH KOMITBIOTEPHU3AIIMN O0IIECTBA

9 Ha"HOTEXHOJIOTUN B OMOJIOTHN 1 MEIUIINHE

10 Hanomatepuainsl U puTo0€30MacHOCTD

11 TIpuMeHeHHe HAHOTEXHOJOTHH B DJICKTPOHUKE ¥ NH(POPMAIIMOHHBIX
CHCTEMaX.

12 MomnekymsipHast 1 HaHO()AaPMaKOIOT U

13 IIpuMeHeHne HAaHOTEXHOJIOTH JIJIsl pEIIeHHUs IPOOJIEM SHEPTEeTHKU 1
3aIIUTHI OKPYXKAIOIIEH CPEJIbI.

14 HaHOTEXHOJIOTHH U CEIHCKOE X0O3SIHUCTBO

15 CouunanbHO-?KOHOMUYECKUE MOCTAEICTBHS Pa3BUTHS
HAHOTEXHOJIOTHH.

16 TIpoGiieMbl KOMMEpITUATU3AIMHA HAHOTEXHOJIOTUICCKUX
HCCIICIOBAaHNUM

17 MoTtuBanus npoBeACHUS UCCIICIOBAHMA B 00J1aCTH HAHOTEXHOJIOTHI
18 MemOpaHHbIC HAHOTEXHOJIOTHH

19 BOo3MO>XHOCTU YCKOPEHHUSI BHEIPEHNUSI HAHOTEXHOJIOTHH.

20 CoBpeMeHHOE COCTOSIHUE PhIHKa HAHOTEXHOJIOTHH.

5.3. OueHovHble MaTepuaJibl, HCIOJb3yEeMbI€ VISl JK3aMEHa (onncal-me 6I/IJ'ICTOB, TECTOB U T.l'l.)

DK3aMeHAIMOHHBIN OMJIET COCTOUT U3 3 TEOPETUUECKUX BOIIPOCOB, OXBATHIBAIOIINE OCHOBHbBIE KOMIIETEHLINH, (HOpMHUpyEMBbIE
JUCIAIIIIMHOM.
OK3aMeHAIIMOHHBIC OMJIETHI TPEACTABIICHBI B pritoskeHnu Kk PI1/I.

5.4. MeTroauka OLleHKH OCBOCHHS JUCHHILUINHBI (MoayJs, npaktuku. HUP)

[ITkana oneHNBaHMS 3HAHUH 00YJAIOIIIXCS:

OLeHKa «OTIMYHOY - 00YUaIOMIUICS MOKa3bIBACT NIyOOKHE, HCUEPIBIBAIOIIE 3HAHUS B 00bEME POHAECHHOH MPOrpaMMBl,
YBEPEHHO JIEUCTBYET ITO MPUMEHEHHIO MTOTYYCHHBIX 3HAHMH Ha MTPaKTHKE, TPAMOTHO U JIOTHYECKH CTPOIHO H3JIaraeT MaTtepuai npu
OTBeTe, yMeeT (popMynHupOBaTh BEIBOABI U3 H3TI0KEHHOTO TEOPETHYECKOT0 MaTepHaa, 3HaeT JOMOTHUTEIFHO PEKOMEHIOBAHHYIO
nutepatypy. B 6amnbnoi cucteme 85 — 100 %.

OneHKa «XopomIoy - 00y4aronuiics MOKa3sIBaeT TBEPAbIE U IOCTATOYHO MOJIHBIEC 3HAHUS B 00bEME NIPOHIECHHOMN IIPOrPaMMBI,
JIOTyCKaeT He3HAYUTEIIbHBIE OIIHOKHN ITPH OCBEIICHIH 3aJaHHBIX BOIIPOCOB, IPABIJIBHO IEHCTBYET IO IPHIMEHEHHIO 3HAHUI Ha
IpakTHKe, YeTKO U3JIaraeT MaTepuan. B 6ammsHOi cucteme 75 — 84 %.

O1LeHKa «yIOBJIETBOPHUTEIBHOY - 00YYAIOIMICS TIOKAa3bIBAECT 3HAHUS B 00BbEME TPONHACHHOI MPOrPaMMBI, OTBETHI M3J1araeT XOTs U C
OIIMOKaMH, HO YBEPEHHO HCIIPABIIIEMBIMH ITOCIIE TOTTOTHUTEIBHBIX M HABOAAIINX BOIIPOCOB, IIPABHIIBHO ACHCTBYET MO
MPUMEHEHUIO 3HAHMH Ha NpakTuke. B 6amtsHOit cucteme 51 — 74 %.

O1eHKa «HEYJOBJIETBOPUTEIHHOY - 00yUaIOMIUIACS ToMycKaeT rpyoble OlMOKY B OTBETE, HE IOHUMAET CYLTHOCTH U3J1araeMoro
BOIIPOCA, HE yMEET IIPUMEHSTh 3HAHUS Ha IIPAKTHKE, 1aeT HEIIOJIHbIC OTBETHI Ha JONOJIHUTEIbHBIC U HABOSIINE BOIPOCHL. B
GampHOM cucteme MeHee 51 %.

OreHKa «HE ABKay — 00y4JaloIUiics He OCemall 3aHATHS.

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. PekomeHayemas JinTepaTypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU 3aryaBue bubnnoreka WznarenbcTBO, TO1
JI1.1 | Peokonxkos JI. U., Hanomatepuasbl: yueOHOE DneKkTpoHHas GHOIHOTEKA Mocksa: JlabopaTopusi 3HaHUIA,
Jlésuna B. B, nocobne 2017
Jzumsurypu D. JL.
JI1.2 | Menuxos U. B. DU3UKO-XUMUYECKas DneKkTpoHHas GHOIHOTEKA Mocksa: JlabopaTopusi 3HaHUIA,
SBOJIIOLIMS TBEPJIOTO BEIIECTBA! 2017
MoHoOTpadus
JI1.3 |JleBuna B. B., DHU3UKO-XUMUS DnexTpoHHas 6MOIHOTEKA M.: U3g-Bo MUCuC, 2010
Kontoxos 1O. B., HaHOCTPYKTYPHBIX
®uonos M. P., np. MaTepHAaJIOB: JIa0. MPAKTUKYM:
y4e0. mocoOue Iist CTYI. BY30B,
00yu. mo Hamp. 150700 -
®Puznyeckoe
MaTepHaoBeICHIE
JI1.4 | Aampees JI. A, ®du3nKa ¥ XUMHS TBEPIOTO bubmorexa MUCuC M.: Yueba, 2003
Hosukos A. B., tena. Toueunsie neeKTol B
Hogsukosa E. A., HOHHBIX KpHcTaiiax: Merog.
Bokmurreitn b. C. YKa3aHHUs IS CTYy . CIIEL.
070800
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka WznarenbcTBO, TOX
JI2.1 | Bbpannon /., Kanan Muxkpoctpykrypa MarepuaioB. | bubarnoreka MUCuC M.: Texnochepa, 2004
V., baxenos C. JI., Mertonpl ucclieoBaHus |
Eroposa C. B. KOHTpOJIS: yuel. mocobue st
ctyn. Hanp. 'Tlpuknannsie
MarematHka u ¢usuka'’: mep. ¢
aHTIL
6.3 IlepeueHb MporpaMMHOro oéecneyeHus
I1.1 | Microsoft Office
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM U NPOdecCHOHAIBLHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauenue
Jlro6oit Kopiyc [ YueOHass ayauTopus UIsl TPOBEICHUS | KOMIUIEKT yueOHOM mebenu 1o 36 mect i oOyvaromuxcs,
MynbTumMenuitnas 3aHATHH JICKIMOHHOTO THIIA W/WIIM JUIA | MyJIBTHMEIUHOEe  00OpyJOBaHHWE, MarHHUTHO-MapKepHas
MIPOBECHUS MPAKTUYECKUX 3aHATHUI: Jocka, pabodee Mmecto mpemonaBarens, I[IKc moctymom x
UTC «Muteprer», ODUOC yHuBepcuTeTa 4Yepe3 IHIHBIA
kabuner Ha miarpopme LMS Canvas, IHIIEH3HOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus
JIroboit Kopryc | YueOHast aymuTopus Ui IPOBEICHHMS | KOMIUIGKT y4eOHON mebenu 10 36 MecT A 00ydaromuxcs,
MybTUMenniHas 3aHATHH JICKIMOHHOTO THIIA W/WIM JUIA | MyJIbTHMEIUiHOEe  00OpyJOBaHWE, MarHUTHO-MapKepHas
IIPOBEICHUS IPAKTUYECKUX 3aHATHN: Jocka, pabouee mecto mpemopasarens, IIKc moctymom k
UTC «UWurepuer», DMOC yHuBepcuteTa 4Yepe3 IJIUYHBIN
kabuHer Ha 1uiatgopme LMS Canvas, JIHIICH3MOHHEIC
nporpammsl MS Office, MS Teams, ESET Antivirus
UnransHbIiA 3aI1 KOMIUIEKT y4eOHOW MeOenn Ha 55 mecT i oOydaromumxcs,
3JIEKTPOHHBIX PECYPCOB 50 IIK c¢ pmocrynom k MUHTC «Uurepuery, DOUOC
YHUBEpCHUTETa 4epe3 JIMYHBI kabuHeT Ha maardopme LMS
Canvas, JuieH3noHHble mporpamMmel MS  Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

JlekIMoHHBIE 3aHATHA HAIlSIICHB! Ha M3Y4YeHHE CTYAEHTaMH OOIIIX BOIPOCOB. [IpakTiyeckne 3aHATHS HaIleIeHBI Ha 3aKpeTUIeHIE
Ha [PAKTHUKE JIEKIMOHHOIO MaTepuania.
IIpenycMaTpuBaroTcs pacueTHbIE JOMAIIHUE 3alaHKs 110 pa3IuyuHbIM paszenaM. [IpoBeneHne ay TUTOPHBIX 3aHATHI
IpeIycMaTprUBacT HCIONB30BaHUE B YIeOHOM Kypce aKTHBHBIX ¥ HHTEPAKTHBHBIX TEXHOJIOTHIL:

- IPOBEIICHIE JICKIINH C NCIONBb30BaHUEM HHTEPAKTUBHBIX W MyJIbTHUMEIUHHBIX TEXHOJOTHI (Ipe3eHTarnus B popmare MS
PowerPoint);
- UCIIONIB30BaHNUE TIPH TIPOBEACHNH 3aHATHH CIELUATM3UPOBAHHOH J1a00paTOPUH C BO3MOXKHOCTBIO IPOBEICHUS 3aHATHH B
HMHTEpaKTHBHOH (opme




- UCTIONIb30BaHME NIPU TIPOBEICHNUH JEKIIMOHHBIX 3aHATHI aKTUBHBIX (hOpM 00ydeHHs y4ueOHBIX BUICOMATEPUANIOB U
KOMITBIOTEPHBIX TPEHAXKEPOB.

JucrmmHa TpeGyeT 3HaYNTeNIFHOTO0 00beMa CaMOCTOSTENbHOH paboTsl. OTebHBIEC YaeOHBIE BOIIPOCH! BEIHOCATCS Ha
CaMOCTOSATETBbHYIO IPOPAOOTKY B KOHTPOIHPYIOTCS IIOCPEICTBOM TeKyIIeil arrectarmu. [Tpu 3TOM opraHU3yIOTCS IPyNIOBEIC H
UHIUBUIyalbHbIe KOHCYIbTalUH. KauecTBeHHOE OCBOEGHHE JUCIUIIIMHBI BOZMOXKHO TOJBKO MPU CUCTEMAaTHUECKOH
CaMOCTOATENBHOM paboTe, YTO MOANEP)KUBACTCS CUCTEMOH TEKYIeH U pyOeXHOH aTTecTalnm.




