banakoBCckuii HHKEHEPHO-TEXHOJOTUUECKUM HHCTUTYT — (prynan ¢eaeparTbHOTO
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Lenab ocBOeHUsI AUCHUIIMHBI

[lenpto npenojaBaHusi IUCUMIUIMHBL sBIsAeTCS (OPMUPOBAHHE VY CTYACHTOB
KOMIUJIEKCa 0a30BbIX 3HAaHUHW MW YMEHMH, [O3BOJSIONIMX OPUEHTUPOBATHCS B
TEPMUHOJIOTUM U HAIPaBJICHUSIX HAHOTEXHOJOTHMU KaK COBOKYMHOCTH TE€XHOJOTHYECKHX
METOJIOB, MIPUMEHIEMbIX JUIS U3YYEHHUS, MPOCKTUPOBAHUS M MPOU3BOJICTBA MATEPUAIIOB,
YCTPOMCTB U CUCTEM, BKIIIOUAs IEJICHAIIPABICHHBIN KOHTPOJb U yIPABICHUE CTPOCHUEM,
XUMHUYECKUM COCTaBOM U B3aMMOJICHCTBHEM COCTABJISIONIMX UX OTAEIBHBIX IJIEMEHTOB
HAHO/IMANa30Ha.

3amaun u3y4eHus: AUCIUTUIHHBL:

- 3HAKOMCTBO C MHUPOBOM MPAKTUKOW peanu3alid HAHOTEXHOJIOTHH (OT MEePBUYHOM
HAHOTEXHOJIOTUYECKON MPOIYKIHUU 0 MPAKTHUYECKUX MPHIIOKEHHI), O3HAKOMJIEHHE C
HKOJIOTMYECKUMHU U TOKCUKOJIOTHYECKIUMH aClIeKTaMU pealu3alii HaHOTEXHOJIOTHH;

- hopmupoBaHNEe TPENCTABICHUA O METOJaX pealu3alii HAHOTEXHOJOTHH B
XUMHYECKON TEXHOJIOTHH;

- bopmupoBaHue TpencTaBICHUH 00 OCHOBHBIX JTamax peHIeHus 3aJadd
pealin3aliyi KOHKPETHOIO HAalpaBJIEHUs! HAHOTEXHOJIOTMH B XUMUH.

Nzyuenue JUCLMILITUHBI JOJKHO OCHOBBIBAaThCSI Ha CJIEYIOLIUX
npodeccuoHanbHbBIX  craHgaprax: «24.075. WuxeHep-uccienoBarenb B 00yacTu
paszeneHus: H30TOIMOBY.

Mecto yyeOHo# Aucuuiuinebl B crpykrype OOII BO

B pesynbrare OCBOEHHSA JAHHOW JHUCLUMIUIMHBI JOJKHBI OBITH C(POPMUPOBAHBI
MPEJICTAaBICHUSI O COBPEMEHHBIX KOHIEMIMSIX HAHOXMMUU U HaHoTexHoioruu. Kpome
TOTO, MpPU OCBOEHUH JUCLUUIUIMHBI CTYACHTHl IIOJIy4alOT O0O030pHBIE 3HAHUS O
NEePCIEKTUBAaX Pa3BUTHsI HAHOXUMHUHU M HAHOTEXHOJIOTUU B OOJIACTH MaTepUajOBE/ICHUS,
TOHKOTO OPraHUYECKOr0 CHHTE3a U HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB.

OOyueHne MO MJaHHOM JUCHMIUIMHE Oa3upyercsi TJIaBHBIM O0Opa3oM Ha 3HAHUSX,
MOJTYYSHHBIX CTYJICHTAMH B MPOIIECCE M3YUSHHUS KypCOB MaTeMaTUKH, HEOPTaHMIECKON XUMUH,
(bU3KKY, aHATMTUYECKOM XMMUH, TIPOLIECCOB M aIlliapaToB, OCHOB XUMUYECKON TEXHOJIOTHH.

[Tocne n3ydeHus: TUCHMUILTAHBI BBIMTYCKHUKH JOKHBI OBITH TOTOBBI K BBIMIOJTHEHUIO
CJIETYIOIIUX TPYIOBBIX QYHKIUI:

- A/02.6. Ot6op mpod IO TEXHOJOTUUYECKOH IIEMOYKE pa3JelICHUs H30TOIIOB,
00paboTKa pe3yIbTaTOB aHAIM3a U MOKa3aHUW MPUOOPOB
Komnerenuuu odyuarmerocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS AUCHUIINHBI

B mporiecce ocBoeHus JaHHOM TUCIUTUTMHEI Y CTYJAeHTa POPMHUPYIOTCS CIISTYIOIINE

KOMIICTCHIINU .
— YHUBEPCAJIbHBIE:
Kon HaumenoBanue
NHaukaTopsl TOCTHKEHUS KOMITETEHIIUN
KOMIIETEHITNHU KOMITETEHIINH
VKE-1 CnoocobeH ncnoiin3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
3HAHWS €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX JUCILIUILINH, METOIbI




JUCILIMITINH, IPpUMCHATH
MCTOABI MaTeMaTu4CCKOro
aHajii3a MW MOJACIHUPOBAHUA,
TCOPCTUUCCKOT'O u
OKCIICPUMEHTAJIBHOT'O
HCCICA0BaHUA B
INOCTABJICHHBIX 3aJJjadax

MaTeEMaTUYECKOr'0 agajimza " MOJICIIUPOBAHUS,
TEOPETHYECKOTO U 3KCIEPUMEHTAIBHOTO HUCCIIEIOBAHUS
V-VKE-1 VYwMeThb: uCIOIB30BaTh MaTeMaTHYECKUE

METOJIbI B TEXHUYECKHX MPUIOKCHHSIX, PACCUUTHIBATH
OCHOBHBIC YHCJIOBbIE XapaKTEPUCTUKU  CIy4alHBIX
BEJIMYMH, peIlaTh OCHOBHBIC 33/1a4ydl MaTeMaTHYECKOM
CTaTHCTUKH; pEIIaTh TUIIOBbIE paCUETHHIE 3a/1a4
B-YKE-1 Bumagers: wmeTonamMu  MaTeMaTHYECKOTO
aHaJIM3a U MOJIETUPOBAHUS; METOJAAMU PELICHUS 3aj]au
aHaJIM3a M pacueTa XapaKTePUCTUK (PU3NIECKUX CUCTEM,
OCHOBHBIMH nprueMamMu 00paboTKu
OKCIIEPUMEHTAIBHBIX JIaHHBIX, METOJaMU pPAOOTHI C
MPUKJIATHBIMU TPOTrPAMMHBIMH MPOJIYKTaM

YKII-2 Crocoben wuckarb HyxHble | 3-YKII-2 3nate: MeToamku cOopa U 00pabOTKH
UCTOYHUKMA uHGOpManuu U | MHPOPMAIMK C UCHOJIb30BaHUEM LU(POBBIX CPEACTB, a
JTAHHBIE, BOCIIPHHUMATb, | TAKXKE AaKTyaJlbHbIE POCCHICKHE W  3apyOeKHBIC
aHAJIM3UPOBATh, 3aMIOMHHATH | ICTOYHUKH HHQOpMaINK B cdepe npodeccruoHaIbHOM
U TIepe/iaBaTh MHPOPMALUIO C | ACATEIBHOCTH, TNPUHIMIB, METOABI M  CPEICTBa
UCIIONIb30BaHWEM IUGPOBBIX | pEIIEHUS CTaHAAPTHBIX 3a7a4  NpodeccuOHAIbHON
CPEACTB, a TAK)KE C TIOMOUIBIO | ACATEIBHOCTH C UCIOIB30BAHNEM ITU(PPOBBIX CPEICTB H
QITOPUTMOB TpHU paboTe € | C y4eTOM OCHOBHBIX TpeOoBaHMN WHGOPMAITMOHHOMN
MOJYYCHHBIMU U3 Pa3JIUYHBIX | O€30MaCHOCTH
UCTOYHUKOB  AaHHbIMH ¢ | Y-YKII[-2 YMeTh: npuMeHsATh METOAMKH MOUCKa, cOopa
1EIBI0 3¢ (deKkTHBHOTO | ©  00pabOTKM HWHQPOpPMAIMH; C  HUCIOJIH30BAHUEM
UCIIONIb30BAaHUsl TONYYEHHOU | HUPPOBBIX  CPEICTB, OCYIIECTBIATH KPUTUYECKUI
UHPOpPMALIUK U PEIICHUS | aHAJIHM3 U CUHTE3 WHPOPMALNH, TOTYYCHHON U3 pa3HbIX
3a1au UCTOYHUKOB, M  peliath CTaHAApTHbIE  3aJaud

npoeCCHOHATBHON NIEATENIFHOCTH C HCIOJIB30BAHUEM
U(POBBIX CPEICTB U C YIETOM OCHOBHBIX TPeOOBaHMIA
MH(pOpPMaLlMOHHON 06€30M1acHOCTU

B-VKII-2 Bnagers: wmerogamu TOHCKa, cOopa
00paboOTKH, KPUTHYECKOTO aHalIM3a MW  CHHTE3a
uHPOpPMALIUK C MCIIOJIB30BaHMEM LHU(POBBIX CPENCTB
JUIS  pelieHWs] TIOCTAaBJICHHBIX 3ajad, HaBBIKAMHU
HOJArOTOBKM  0030pOB,  aHHOTALMM,  COCTaBJIEHUS
pedeparoB, HayyHbIX JOKJIAIOB, MyONUKauil U
oubnnorpadguy Mo Hay4yHO-HUCCIEIOBATENbCKON paboTe
C MHCIIOJIb30BAaHHEM IUQPPOBBIX CPEICTB M C Y4YETOM
TpeboBaHnil THHOPMAITMOHHON O€30MTACHOCTH

— npodeccruoHaNbHbIE —

IK - 12 Cnocoben ucrnonb3oBath | 3-I1K-12  3Hate: coBpemMeHHBIE HUHPOPMAIMOHHBIC
UH(POPMaLMOHHbIE TEXHOJIOTMM  TpH  pa3pabOTKe  TEXHOJIOTUYECKHX
TEXHOJIOTUH TIPU Pa3padOTKe | IPOEKTOB
IIPOEKTOB V-IIK-12  VYmers: oOpabareiBaTh HH(MOPMALUIO C

WCIIOJIb30BAaHUEM TPHUKJIAJHBIX MPOTPAMMHBIX CPEICTB
pu pa3paboTKe TEXHOIOTHYECKUX MTPOEKTOB

B-IIK-12 BimaneTh: HaBBIKAMH HCIIOIB30BAaHUSI CETEBBIX
KOMITBIOTEPHBIX TEXHOJOTMH u 0a3 MJaHHBIX TIpH
pa3pabOTKe TEXHOJIOTHUUECKUX MPOEKTOB




3anaqn BOCIIMTAHHUA, PCAJIU3YCMbIC B PaMKaX 0CBOCHUA THCHUIIIMHBI

. Hcnons3oBanne Bosneuenue B
Hanpasnenue/ | Co3gaHue ycloBHiA,
BOCITUTATEILHOTO MTOTEHIINAIIA Pa3HOILIAaHOBYIO
LeITH 00ecIeunBarOIINX N
y4eOHOHN TMCIUTUINHBI BHEYYEOHYIO JIeATEILHOCTD

[Tpodeccuona | - popmupoBanue Hcnonb3oBanue 1. Opranuzanus ceMuHapa
JBHOE KYJIbTYPBI BOCIHUTATEIBHOTO NIOTEHIIMANIA | Ha TeMy «BBenenue B Mup
BOCIIUTaHUE uH(HOPMAIMOHHON JHUCUUTUIUH HATEXHOJOTHII».

6e3onacHoctu (B23)

podeCcCHOHATBHOTO MOYJIS
tst popmupoBaHue 6a30BBIX
HaBBIKOB HH(OPMAIIMOHHON

0€3011aCHOCTH Yepe3 U3yUeHHE

MOCJIEACTBUI XaJaTHOTO
OTHOINICHHS K paboTe ¢
HH(pOpPMaITMOHHBIMHU
cucTeMaMu, 0a3zaMH JaHHBIX
(BKJTIOUAs TTIEPCOHAIBHBIC

IIaHHI)IC), npueMax u Meroaax

3JIOYMBIIUIEHHUKOB,
MOTEHIIMAJIBHOM YPOHE
I10JIb30BATENSAM.

2. Opranuzanus u
MpOBeJICHUE KOHKYpCa-
BUKTOPHUHBI
npo¢eCcCHuOHaIBLHOTO
MacTepcTBa ¢ COOJII0ICHUEM
TEXHHMKH 0€30I1aCHOCTH Ha
paboueM MecTe Ha TEMY
«3aHuMaTeJIbHbIE
HAHOTEXHOJIOT U,

Crpykrypa u coaepkaHue y4eOHOM IUCHUTIIHHBI
JucuunnuHa mnpenogaercss cTylaeHTaMm B 4-M cemectpe. OOmias TpyJaoeMKOCTh

THMCIIAIIIINHBI COCTaBIIsIeT 6 equHuUIl, 216 ak. Jaca.

Kanenaapublid mjian

No | Ne | HaumenoBanue paznena Buner yueGHoii ATTrectranus Maxkcumanb-
P (Tembr) JeSITeTbHOCTH pa3nena* HBIN Oast 3a
a e JUCITATITUHBI (dac.) (dbopma) pazmen**
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Paznes 1 — «OCHOBBI HAHOMATEPHAJIOB
OcHOBHBIE KJTaCChI
1 | HaHOMaTepuanoB ul 12 2 2 8
HAHOTEXHOJIOTHH
Yraeponssie
HaHOKJIACTEPEI
2 Pl 14 | 2 4 | 8
HaHOCTPYKTYpBI U
1 HaHOMaTepHaIbl
MATEp T Nel
O0BEMHBIE (IHCHMEHHO) 20
3 | HAHOCTPYKTYpUPOBaH- 18 4 4 10
HbIE MaTepUabl
DJIeKTpUYECKue u
MAarHuTHBIE CBOMCTBa
4 16 4 4 8
HAHOCHCTEM 51
HaHOMaTEPHAJIOB
Paszaen 2 — «OCHOBBI HAHOTEXHOJIOTHi»
2 | 5 [ Camoc6opkamkaramms. | 16 | 4 | | 2 | 10 | T Ne2 | 20




[ToBepxHOCTHBIE (TMCHMEHHO)
3 PeKThI
buonornueckue
HAHOCTPYKTYPHI
MeTo/b1 IONTyueHust
HAHOMAaTEPHAJIOB
MeTob1 U3MepeHus,
WCCJICIOBAHUSI U
dbopMHUpOBaHHS

HAHOCTPYKTYP
9 | 30HI0BBIE TEXHOJIOTUHU 16 4 4 8

22 4 6 12

22 4 10 8

Pasznen 3- «l'[pnMeHeHne HaHOMaATEpUaJjaoB " HAHOTEXHOJIOTHii»

OnTuyeckue BOJIOKHA €
dboTOoHHO-
KPUCTAJUIMYECKOU
CTPYKTYpPOit
Ilepnonnueckue
11 | AOMEHHbBIE CTPYKTYPBI B 20 4 6 10 T No3
3 CETHETORIIEKTPHUECKUX 20
KpuCTAIIAX (TMCBMEHHO)
IIpumenenus
12 | HaHOMaTEpHAJIOB U 16 4 12
HAaHOTEXHOJIOTHI
Hanomaimnsr u

13 18 4 4 10
HaHONIPUOOPBI

10 12 4 8

Bu npoMe:KyTOUHOI aTTecTalnu 216 | 48 48 | 120 30 40

* - COKpaIIeHHOEe HaUMEHOBaHHUE (POPMBI KOHTPOJIS
** - cymMMa MakCHUMAaJIbHBIX 0auioB JoikHa ObITh paBHa 100 3a cemecTp, BKIIIOUas
3aueT U (WIn) HK3aMeH
CoxkparieHHOe HAaUMEHOBaHUE (POPM TEKYIIETO KOHTPOJISL U aTTECTAIIUU Pa3/IeIIOB:

O06o3HaueHne Tlos1HOEe HAMMEHOBaHMe
T TectoBoe 3amanue
30 3a4er ¢ OLEHKOH

ConeprxaHue JIEKIITMOHHOTO Kypca

Beero YueoHo-
Tema nekuun. Bonpocskl, oTpadaTbiBaeMble Ha JeKIMHU 4ACOB MeTOAHYeCKOoe
olecrneyeHue
1 2 3
Jlexkuus 1. OcHOBHBIE KJIaCChl HAHOMATEepPHAJIOB " 2 1,2, 4,7
HAHOTEXHOJIOTHIA.
1. Hanoxnacteps! U ux KjaccupuKanus
2. Metoapl oy4eHHs pa3IMYHbIX HAHOKIACTEPOB U HAHOCTPYKTYP
3. Hanomarepuaisr
Jlekuusa 2. YriepoaHble HAHOKJIACTEPbl, HAHOCTPYKTYpPbl H 2 1,2,6,7
HAHOMATEPHAJIbI
1. VraepoaHble HAHOKIACTEPHI
2. OymepeHsl
3. OynnepuTs
4. YrieponaHble HAHOTPYOKH
5. I'paden




Jlekumst 3. O0bEéMHBIE HAHOCTPYKTYPHMPOBAHHbIE MATEPHAJIbI.
TBepaoTeabHbIE HAHOKJIACTEPBI 1 HAHOCTPYKTYPhI
HanoctpykTypbl 1 X CBOWMCTBA

ToHkue NIEHKU

Meramueckue HaHOKJIACTEPhl B ONITUYECKUX CTEKJIAaxX
ITopucTslii KpeMHUI

. O0BbeMHBIE HAHOCTPYKTYPUPOBAHHBIE MaTepUabl sl GOTOHUKU

oo wnE

1-4,7

.JIeKuml 4. JneKTpUYecKHe U MATHUTHbIE CBOiCTBA HAHOCUCTEM H
HAHOMAaTepPHAJIOB.

1. DnexTpuueckue CBOMCTBA HAHOCTPYKTYP

2. MarHuTHble CBOWCTBA HAHOCTPYKTYP

3. deppOMarHUTHBIC KHUJIKOCTH

1,2,4,6

Jlekuus 5. CamocOopka u karaaus. [lopepxHoctabie 3pPeKThI.

1. Ilpouecc camocOopku. MoHOCIOH.

2. TloepxHocTHBIEC YD HEKTHI.

3. DJEeKTpOHHBIE CBOICTBA MOBEPXHOCTM METAUIOB M  OKCUIOB
METAJIJIOB.

4. MarHuTHbl€ CBOMCTBA TOBEPXHOCTH METAJIJIOB U OKCUI0B METAILJIOB.
5. AncopOums u KaTaams.

6. TepmoamHAMUYECKHH OIXOJ K TOBEPXHOCTH

1,2,4,6,7

Jleknusi 6. buosiornyeckue HAaHOCTPYKTYPHl.

1. MakpomoeKyJsipHbIE U CYIIPaMOJIEKYJIIpHbIE HAHOCTPYKTYPBI.

2. buonoyimmMepsl.

3. Dmynbcusi.

4. Oco0eHHOCTH CTPOEHMs U 00JacTh IPUMEHEHHUsS HAaHOMAaTepHajoB B
MEJULIAHE.

1,2,6

Jlekuust 7. MeToabl 0Jy4YeHUSI HAHOMATEPHAIOB.
Omnpenenenne TEXHOJIOTHNA U HAHOTEXHOJIOTHH.
MexaHn4eckue MeTO bl HOTY4EHHS HAaHOTIOPOIITKOB.
MeTtoap! pU3NUECKOTO JUCTICPTUPOBAHHSL.

MeTobl XUMHUYECKOTO AUCIIEPTUPOBAHHUS.
Bronornveckne MeTOIbI MOTyYeHHSI HAHOMATEPHAIIOB.
[Muponus (TepMuUecKOe pa3ioKeHHeE).

. CnocoObl KOHCOINAALNN HAHOPa3MEPHBIX TOPOIIKOB

NogakrownE

1-3,6

JIeKuml 8. Mertoabl u3MepeHusi, uccjael0BaHusg U (GpopMHUPOBAHUS
HAHOCTPYKTYP.

1. MonekymnsipHO-TydeBasi JITUTAKCHUSI.

2. ®opMHpOBaHHE KBAaHTOBBIX TOYEK MOCPEICTBOM CaMOOpPraHM3aluu
TIPU DITUTAKCHH.

3. Hanomurorpadus.

4. Umnpust-nurorpadus

1-3,6, 7

Jleknus 9. 30H10BBIC TEXHOJIOTHH.

1. CxaHupyroiasi TyHHeJIbHAsE MUKPOCKOTIHSL.

2. PEHTreHOBCKUI CTPYKTYPHBIN aHAIN3.

3. ATOMHO-CHJIOBasi MUKPOCKOITHSI.

4. DneKTpOHHAas! CIIEKTPOCKOIIHSI.

5. OnTrueckas CeKTPOCKOIUS.

6. MudpaxpacHast 1 paMaHOBCKAasl CLIEKTPOCKOITHSI.

7. DOTOIMUCCHOHHAS U PEHTI€HOBCKAs! CIIEKTPOCKOIIHSL.
8. SlnepHblil MAarHUTHBIN PE30HAHC.

9. DneKTPOHHBIN MapaMarHUTHBIA Pe30HAHC.

1-3,4,7

Jlekumusa 10. OnTuyeckne BOJIOKHA € (POTOHHO-KPHCTAIMYECKON

1-3,4,7




CTPYKTYPOM.

1.HanogoroHuka.

2.DOTOHHBIE KPUCTAIIIBL.

3.0nTudeckue BOJOKHA ¢ (DOTOHHO-KPUCTAJUTMYECKON CTPYKTYPOH.

4. TexHOIOTUs N3TOTOBJICHUS ONITUYECKUX BOJIOKOH.

5.®opmupoBanue (GOTOHHOW 3ampemIEHHOW 30HBI CYOMHUKPOHHBIMHU
OpErroBCKUMH peIIETKaMH.

6.B0JI0KOHHBIE CBETOBOJIBI C OPETTOBCKUMH PEIIETKAMH.

Jlekmusi 11. Ilepuoamuyeckue aomeHnblie cTpykrypbl (IIJIC) B 4 1-3,4,6,7
CerHeTOdJIeKTPHYECKHUX KPHCTALIAX.
1.Ilepuoanueckue JOMEHHBIE CTPYKTYPbI
2.Metonbl dbopmMHupoBaHHUA ~ MHIYLMPOBAHHBIX  JOMEHOB U
MEePUONYECKUX JOMEHHBIX CTPYKTYP B CETHETOIIEKTPUKAX
3.Pacnipoctpanenue u renepanus ontuueckux BosH B [1/1C BomH.
4 Henmuneitabsie ontudeckue d¢dextsr B [1J1C.
Jleknus 12. IlpyMeHeHNs HAHOMATEPUAJIOB U HAHOTEXHOJIOTHil. 4 1-3,4,6,7
1. Knaccudukanus HU3KOpa3MEpHbBIX CUCTEM.
2.KBaHTOBBIE SIMBI, TPOBOJIOKH U TOYKH.
3.0nTuyeckue cBOMCTBA KBAHTOBBIX TOYEK.
4.0nTuyeckue CBOIICTBA HAaHOKJIaCTEPOB, HaHOCHCTEM u
HAaHOMAaTEPHAJIOB.
5.MeTannuueckie HaHOKJIacTepbl B ONITUYECKUX CTEKJIAX.
6.0nTruyeckue cBOMCTBA MOTYIIPOBOJHUKOBBIX HAHOKIJIACTEPOB.
7.Jlazepbl Ha KBAHTOBBIX TOUKaX.
8.[TonynpoBoAHUKOBBIE HAHOCTPYKTYPBI U HAHOYCTPONCTBA.
Jlekums 13. HanomamuHbl 1 HaHONPUOOPBI. 4 1-3,4,6,7
1.Muxkposnekrpomexanuyeckue cucreMbl (MOMC).
2.Hanoanexrpomexanudeckue cuctemsl (HOMC).
3.Matepuanbl U TEXHOJIIOTUU OYIYyLIETo.
4. buomaTepuaibl.
5.«YMHBIE» MaTepHaIbL.
6.buornueckre 1 caMoCOOUparOIINECs] MaTePHAIIBL.
7.HanomacitabHble MaTepuanisl 1 cOOpKa.
8.TexHnKa 0TOOpakeHUS
IlepeyeHb npakTu4eckux padbor
Y4ebdHo-
Tema npakTu4eckoro 3ansatusi. Bornpocel, oTpadaTsiBaemMble Ha Bcero
NPaKTHYECKOM 3aHIATHH 4yacoB veroirHecicoe
o0ecrieyeHue
1 2 3
OU3UKO-XMMHYECKHUE CBOMCTBA OCHOBHBIX TUIIOB HAHOCHUCTEM 10 1-7
Or1eHKa OCHOBHBIX IOKa3aTeNnei QyiepeHoB. 1-7
Metoael onpezneneHuss pa3MepoB HaHodacTull. Pacuer pa3MepoB Io 1-7
METOJly TEIUIOBOM JecopOuuMM a3oTa: oOmpesenseMas BeIMUYMHA,
¢dopmyna pacyera, TOMYCKH, TOYHOCTb.
OneHka KpUTHYECKUX DPAa3MEPOB CTPYKTYp, BIMSIOIIMX Ha CBOWMCTBA 6 1-7
BEIIECTBA.
OneHka CTPYKTYpy MHOTOCIOWHBIX YIJIEPOAHBIX HAHO-TPYOOK U 6 1-7
HaHOBOJIOKOH.
O1eHKa CTPYKTYPHBIX CBOWCTB OJHOCJIOMHBIX YIIIEPOAHBIX HAHOTPYOOK. 6 1-7
CMauynBaHNE HAHOKOMIIO3UTOB U POIECCH HA TOBEPXHOCTH. 4 1-7
OCHOBBI METOJIOB 30HJJOBOH MUKPOCKOIIMA HAHOCTPYKTYD. 4 1-7




3amaHus 1 CaMOCTOSITEIbHOM PadoThI CTY/IEHTOB

Beero Y4ebdHo-
Bomnpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHUs (3aJaHNsl) Yacos MeTOIN4eCcKoe
ob0ecrieyeHue

1 2 3
OO6mHocTh U paznuuust B Poccuiickux M 3apyOeXHbIX HOPMATUBHBIX 16 1-7
JOKYMEHTaX B 00JIaCTH pa3pabOTOK HAHOTEXHOJIOTHH.
Ocoboe CTPYKTYypUPOBaHHE aTOMOB U MOJIEKYJI KaK 10 1-7
XapaKTePUCTHUECKOE CBONCTBO HAHOMPOIYKIMH, 3aKpEIUICHHOE B
HOPMAaTHUBHOM JTOKYMEHTAIIUH.
Hanorexnonornueckoe oo6imectBo Poccun, OAO POCHAHO: uenn u 8 1-7
3a/1auu, MEXaHU3Mbl peasin3aiuu. KpuTruka MexaHu3MOB peaanu3alui.
VYrnepoansie HAHOTPYOKH, dyIiepeHsl, rpadeH, adporpaduT, adporesb, 18 1-7
HAaHOKPHUCTAJUIb, OKCUIHBIE HAHOMATEpHAJIbl: Pa3BUTHE TEXHOJIOTHHU
MOJIyYEHUS.
OO0o0OuIeHHBI  KpUTEepUH  KadecTBa I OLEHKH  ITOKa3aTeJel 20 1-7
MaTepUajoB pa3jIMYHOTO HA3HAYEHHUS, TO3BOJSIONIUN OJHO3HAYHO
KOJIMYECTBEHHO XapaKTePH30BaTh MPEHMYIIECTBA PA3IMYHBIX CIIOCOOOB
HAaHOMOJIU(UIIMPOBAHUSL.
OOmiass xapakrepucTuka (U3MYECKHMX ¢ XUMHYECKHX CBOWMCTB 8 1-7
HaHOYACTHII
OU3UKO-XMMUYECKUE  CBOWCTBA OCHOBHBIX THUIIOB  HAHOCHUCTEM. 20 1-7
TpexMepHble HaHOCUCTEMBL. TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH
TOMOTE@HHOT0 00pa30BaHMsI U POCTAa HAHOKIIACTEPOB.
CoBpeMeHHbIE METO/IbI MCCIICIOBAHMSI HAHOYACTHUI] U HAHOCTPYKTYP. 20 1-7

OoOpa3oBare/ibHbIE TEXHOJIOTMH

[Ipn peanuzanuu yyeOHOro marepuana kKypca «BBeneHue B HaHOTEXHOJOTHN»
HCIOJIb3YIOTCSL pa3iMyuHble 00pa30BaTEIbHbIE TEXHOJOIMH, CIIOCOOCTBYIOIIHME CO3JaHHUIO
atMoc(eppl CBOOOIHOM W TBOPUYECKOM MJUCKYCCHMM Kak MEXIy MpenojaBareieM u
CTYIAEHTaMM, TaKk U B CTyAeHuUeckoil rpymme. Lleapto mpu 3ToMm siBisieTcst BbIpabOTKa y
CTYJICHTOB HABBIKOB W  KOMIIETEHUMH, TO3BOJISIIOUIMX CaMOCTOSITEIBHO  BECTHU
MCCJIEI0BATENBCKYIO U HAYYHO-TIEJarOTHYECKYIO PadoTy.

[IpakTryeckas MOArOTOBKA MPU peaau3aluyd y4eOHOW AUCIUIUIMHBI OPTaHU3yeTCs
MyTeM  MPOBEACHUS  MPAKTHUUECKUX  3aHATUNA, MpeaycMaTpUBAIOLIUMX  ydacTue
oOy4aroluxcsi B BBIIOJHEHUU OTHEIBHBIX AJIEMEHTOB pabOT, CBSA3aHHBIX C OyayuIeH
npo(hecCuoHANBHOM NesATENbHOCTBIO.

[TpakTHyeckasi MOArOTOBKA TAaK)K€ BKIIIOYAET B ce0sl 3aHATHUS JICKIIMOHHOTO THIIA,
KOTOpbIE MpEeAyCMaTpuBalOT Mmepenady y4yeOHOW uHOpManuum  00ydaromuMmcs,
HEOOXOAMMOW JJI1 TIOCJIEAYIOMIEr0 BBIMOJIHEHUS padoT, CBS3aHHBIX C Oyayuien
PO EeCCUOHATILHOM JAESITENIbHOCTHIO.

AyAUTOpHBIE 3aHATHUS TPOBOJATCA B BHAE JIEKIUH ¢ wucnoyibzoBanueM IIK u
KOMITBIOTEPHOTO TPOEKTOpa, IPAKTUYECKUX 3aHATHUH, € wucnoiab3oBanueM I[IK mpu
npoBeaeHUn  pacuetoB. CamocTosiTenbHas paboTa CTYACHTOB IMPOBOAMUTCS — TOJ
PYKOBOJICTBOM IIPENOJABATENEH, C OKA3aHUEM KOHCYJIbTALMI U IOMOIUM IPU MOJATOTOBKE
K KOHTPOJIbHBIM pab0oTaM, BBITIOJIHEHUH JJOMAIIHUX 3a/laHul



DoH/ OLICHOYHBIX CPEeICTB
®OoHJ OLICHOYHBIX CPEACTB IO TUCLUIUIMHE OOECIEYMBAET IPOBEPKY OCBOCHHUS
IUTAHUPYEMBIX PE3yJbTaTOB OOy4eHHUs (KOMIETEHLIMH UM MX MHAWKATOPOB) MOCPENCTBOM
MEPONPUATUNA TEKYILETO, PYOEKHOTO U MPOMEKYTOYHOI'O KOHTPOJIS 110 AUCLUILIIMHE.
CBsi3p MEXTy POPMUPYEMBIMU KOMITETEHIIUSIMH U (POpMaMH KOHTPOJISI UX OCBOCHUS
IIPEJICTaBJICHA B CIENYIOLIEH TabnuLe:

HanmenoBanue
Ne Konx n HauMeHoBaHME HHAUKATOPA HanmenoBanue

KOHTPOJIUPYEMBIX .
n/m JTOCTHKCHHS] KOMIIETEHITUI OIICHOYHOT'O CPE/ICTBA
pazzienoB (TeMb)

Bxo/1HOM KOHTPOJIb

BOHpOCI)I BXOAHOI'O

1 | BxoaHoO# KOHTPOJIb VYKE-1
KOHTPOJIs (YCTHO)

ATTecTanus pa3JesioB, TEKYIHil KOHTPOJIb YCIIEBAEMOCTH

2 Paznen 1 «OcuoBer | [IK-12; YKE-1; VKII-2 Kontposnbnas pabora —

HaHOMaTEPHAIIOB) (TMCBEMEHHO).
Hoxnan — (ycTHO)

TecT - (MUCEMEHHO)

Paznen 2 «OcuoBer | [IK-12; YKE-1; YKII-2 KonTponbnas pabora —
HaHOTEXHOJIOTHI» (TMCBEMEHHO).

Joxunan — (ycTHO)
Tect - (MMCbMEHHO)

Paznen 3 [1K-12; YKE-1; YKILI-2 KonTponbnas padora —
«IIpumenenune (TUCBMEHHO).
HaHOMAaTEpPHUAJIOB U Hoxnan — (ycTHO)
HAHOTEXHOJIOTUII» Tect- (MMCHMEHHO)

HpOMe)I(YTO‘lHaH aTTcCTaluusa

Bormpocs! k 3auery

3 | 3auer ¢ ouenKoii IK-12; VKE-1; VKII-2 (ycTHO)

BxoaHOW KOHTpOJIb TTpeIHA3HAYEH /IJIs1 BBISIBJICHUS MTPOOETIOB B 3HAHUSIX CTYICHTOB U
TOTOBHOCTHM MX K TOJYyYEHUIO HOBBIX 3HaHMHA. OIEHOYHBIE CPEJCTBA MJIsi BXOJHOTO
KOHTPOJIS IPEACTABIISIIOT COO0H BOMPOCHI, KOTOPBIE 33/1al0TCS CTYJEHTaM B YCTHOU (popme.

IlepeyeHb BONPOCOB BXOAHOT0 KOHTPOJIS

1.HazoBuTE OCHOBHBIE 00JIACTH MPUMEHEHUS MATHUTHBIX HAHOMATEPHUAJIOB.

2. J15ig 9ero u Kak pa3padaThIBalOTCS MaTEPHAIBI C BBICOKON 3JIEKTPONPOBOTHOCTHIO
Y MIPOYHOCTHIO?

3. Uto Takoe oObeMHast MOPUCTOCTH?

4. Yto Takoe OPOYHOBCKOE JABMKCHHE?

5. HazoBuTe OCHOBHBIE 00JaCTH MPUMEHEHUSI HAHOMATEPUAJIOB?

6. B uém 3akmrouaercs «dd ekt sotocan?

7. MOXeT 11 30JI0TO CIIY>KUTh KaTaau3aTropom?

8. [Touemy HaHOYACTHUIIBI SBISIIOTCA A(D(PEKTUBHBIMU KaTau3aTopamMu?

9. YrnepoaHbie HAHOTPYOKHU U UX MPUMEHEHUE.

10.TTepcrieKTUBEI WCIIOJIH30BAHUS B 3IPaBOOXPAHEHNUH, IKOJIOTHH,
MAaIIMHOCTPOEHUH, SHEPTETUKE U T.1I.



Tekymuii KOHTpPOJIb — 3TO HENPEPBIBHO OCYLIECTBIIIEMBII MOHHUTOPUHI YPOBHS
YCBOEGHUS 3HAaHUN U (POPMHUPOBAHUS YMEHHUA M HAaBBIKOB B T€UEHHUE cemecTpa. Texkymui
KOHTPOJb 3HAaHUH, YMEHUH W HABBIKOB CTYJIEHTOB OCYIIECTBISECTCS B XOJE€ Y4EOHBIX
(ayIuTOpHBIX) 3aHATHUMA, TPOBOAUMBIX MO pacnucaHuio. dopmMamMu TEKYyIIEro KOHTPOJIS
BBICTYIAIOT OMPOCHI HA MPAKTUYECKUX 3aHATHUSIX, PEIICHHE KOHTPOJIBHBIX PaboT, TOKIIaIbI
u pedepaTsi.

IIpumepsI 3aaa4
Bapuanm 3aoauu Ne 1

HmeroTcs 1Ba HaHOMAaTepurasa OJTHOTO U TOTO K€ XUMUYECKOTO COCTaBa, COCTOSIIIIE
u3 yactull chepudeckoit hopmbl. CpeHUl paguyc yacTull nepBoro marepuaia — 200 Hwm,
a Broporo — 50 um. Kakoil u3 1Byx MaTepraioB UMeeT OOMIbIIYIO YIACIbHYIO TOBEPXHOCTh
1 BO CKOJIbKO pa3?

Bapuanm 3aoauu Ne 2

Jnst  mpuroToBiieHHsT NUPO(GOPHOrO HAHOMOPOIIKA MeETala FOHBIM XHUMHK
HCMOJIB30BaJl JIBYXOCHOBHYIO KUCIIOTY A, conepxainyrwo 26.67 % yraepoga nmo macce, u
po3oBbiii nopomok b (cogepxut 10,1 % yrnepona no macce), paziaratoluicss KUCIOTON
C BBIJIEJICHUEM ra3a, UMEIOILEro MJIOTHOCTD Npu H.y. 1.97 /1. B pe3ynbrare peakuuu Ob11
IIOJIy4eH PO30BO-KpacHBIM OCagOK BemecTtsa B, uyepHerommil nox JEHCTBUEM
CEpPOBOJIOPO/IA U CTAHOBSIIMKCA KOPUYHEBBIM MOJ ACHCTBUEM pacTBOpa TUIOXJIOpPUTA
Hatpusd. [Ipu HarpeBanuu BemiectBa B 1o 400 °C B uneptHOil atMocdepe ObUT MOJyYeH
Ha”Honopomok Merawia [° ¢ pasmepom uactun 50 HM. Ha Bo3gyxe mnopoinok
caMoOpacKaisieTcsl, MOCTENEHHO NPEeBpallasch B YEPHO-KOPUYHEBBIM mopomok /I,
coaepxanuii 21,3 % kuciopoaa mo macce.

1) HazoBuTEe HEM3BECTHHIE BEILIECTBA U 3AMUIINTE YPABHEHUS PEAKIUI.

2) [IpuBenuTe mpuMepbl NOTyYeHUS TUPODOPHBIX TTOPOIIKOB APYTUX METAIIIOB.

Bapuanm 3a0auu Ne 3

JIBymepHbIii HaHOMaTepHall rpadaH npeacTaBisieT COO0H NOJTHOCTHIO
TUAPUPOBAHHYIO TPpaUTOBYIO IIIOCKOCTh. Onpeaenute OpyTTo-hopmyiy rpadana. Uemy
paBeH 006EM Boopoaa (mpu 25 °C u 100 kITa), KOTOpBIi HEOOXOAUM IS TIOJTHOTO
ruapupoBanus 100 mr rpadena?

IlepedyeHnb TeM AJis1 MOATOTOBKH J0KJIaAa

1) ITepcrieKTHBBI KCIIOJIb30BAHUS HAHOTEXHOJIOTHH B 3/{paBOOXPAaHCHHUH, YKOJOTHH,
MaIIMHOCTPOEHUH, SJHEPTETUKE U T. 1.

2) MeTonbl KOHCONHMIAIMK YJIBTPAJAUCICPCHBIX HAHOCTPYKTYP: CYyTh M YCJIOBHS
peanuzanuu. CiocoObl yMEHbIIEHHS] TOPUCTOCTH HAHOMATEPHAJIOB.

3) TexHOJIOTHH AIEKTPOAYTOBOTO UCIAPEHUSI MATHETPOHHOTO HATIBUICHUSI.

4) dynnepenst. ctopus oTkpeiTus GysuieperoB. CTpoenue QpyiepeHoB U T.1I.

5) UcTopust BOBHUKHOBEHUST HAHOTEXHOJIOT .

6) YriepoaHbie HAHOTPYOKH.



7) OnTryeckue BOJIOKHA ¢ (DOTOHHO-KPHCTAILTMUECKON CTPYKTYPOH.
8) MaTepuajbl U TEXHOJOTHUH OYAYIIEro.
9) «YMHBIC» MaTepUaIbI.
10) HanomaTepuaiisl Juiss HUHPOPMAIIMOHHBIX TEXHOJIOTHIA.
11) XuMu4ecKkrue METOIBI TTOJTyUEHUS HAHOCTPYKTYD.
12) HaHOMOPOIIKHN U UX TPUMEHEHHE.
13) TlonumepHbIe HAHOKOMITO3HTHI.
14) HaHOTEXHOJIOTHH | JICUCHHUE OOJIC3HEH.
15) HaHoTexHOJOTHH U OKpYXkarolas cpeaa. OnacHOCTh HAHOYACTHII.
16) YHuKaIbHBIC XUMHUYCCKHE CBOMCTBA HAHOCTPYKTYP
17) Co3nanue 0OBEKTOB IO MPUHIIUIY «CBEPXY-BHH3» U «CHU3Y-BBEPX).
18) HaHockonn4eckoe BhIpaliBaHHE KPUCTAIIOB.
19) HynbMepHbIe HAHOMATEPUATIBI.
20) CyThb «TyHHEIBHOTO Y (heKTay.
Tect Ne 1 pazgesna «OCHOBBI HAHOMATEPHUAJIOB)
1. KakuM HHCTPYMEHTOM MOIb3YIOTCA HAHOTEXHOIOTH?
a) TYHHEJIbHBIM MUKPOCKOIIOM;
0) OIBITHBIM MUKPOCKOTIOM;
B) JIpEJIbIO;
r) 3d MEUKpOCKOIIOM.
2. Yro Takoe HaHO?
a) oJlHa MWJIJTMApAHAs;
0) ogHAa MUJUTMOHHAS;
B) OJTHA JeCATas.
3. Kakoii MeTol He OTHOCHTCS K OCHOBHBIM METOJIaM IMOJIyYEHHUs YTIEpOJHBIX
HAHOTPYOOK ¥ HAHOBOJIOKOH?
a) IyTOBOM;
0) OMOTEXHOIOTUYECKHUM;
B) IUPOJUTUUECKUIL;
I) JJa3€pPHO-TEPMHUYECKUI
4. O6pa3oBaHKeE CYNIEPMOJIEKYJIbI B CYTIPAMOJIEKYJIIPHOM XUMUU MOKHO OMHCATh Kak:
a) cyoctpar + cyoctpat(bl);
0) penentop + cyoctpar(si);
B) pELENTOp + PEIenTop;
I') peuenTop + MOHOMEDBI.
5. I'me ObUT N300pETEH CKAHUPYIOIINUNA CUIIOBOM MUKPOCKOM?
a) B Poccumn, B ¢pusnko-rexunyeckoM nactutyte um. Modde;
0) B mBeitapckom ¢umane IBM;
r) B repmanckom dpunuane IBM;



n) B CIIIA, IBM.
6. Hanouactuiiel mprHaaiexkaT OJHOMY U3 U3MEPEHUM:
a) ot 1 1o 1 000 000 000 HaHOMETpPOB;
0) ot 1 10 100 HaHOMETPOB;
B) OT | 10 2 HAHOMETPOB.
7. Kak Ha3biBaeTcs 3HameHuTas KkHura O. /Jlpekciepa, MOCBSIIEHHAS
HAHOTEXHOJIOTUU?
Ortger:

8. B xakom roay 3. deliHMaH BBIABUHYI UACIO O PA3BUTHU HAHOTEXHOJIOTUH?
3amnuIImTe Yuciio:
9. [Touemy puboCOMyY Ha3bIBAIOT MOJICKYJISIPHBIM accemMOiepomM?

a) prOOCOMBI CTPOSIT OEJIKM, OCHOBBIBASICH HA MHCTPYKIMSIX, XpaHsiuxcs Ha HuTkax PHK;
0) Pubocompbl UMEIOT pa3Mep HECKOIBKO JECATKOB HAHOMETPOB;
B) PuGoCOMBI MOTYT CBOpaunBaThCs B KIIyOKH, H3MEHSISI YETBEPTUIHYIO CTPYKTYPY;
r) PrubocoOb1 ymeroT nmpeoOpazoBbIBATE MEXAaHMUYECKYIO SHEPTHIO B SHEPTUIO XUMUYECKUX CBS3EH.
10. Yrto Takoe BE3UKYJIbI?
a) CyOKJIETOUHBIE YaCTHUIIbI;
0) HaHOpa3MEpHbBIE BUPYCHI;
B) 3AMKHYTbI€ OMCIIOMHBIE MEMOpPAaHHbBIE 000IOYKH;
) OEJIKOBBIE MOJIEKYJIbI, COJIepKalre (PepMEHTHI.
Tect Ne 2 pazgena «OCHOBbBI HAHOTEXHOJIOT HIT»
1. Kakas BennuuHa He BXOIUT B ypaBHeHHe [ no6ca-Tomcona?
a) TemIieparypa IIaBICHUS;
0) cBOOOIHAsI TOBEPXHOCTHAS SHEPTHS;
B) U3MEHEHHE TETIOCOIePKaHUS;
I') BA3KOCTb KPUCTAJIATA.
2. YUto Takoe MOJEKYISIpHBIN acceMOmep?
a) MeJbpYaiias yacTulla aToMa;
0) MoJleKysipHasl MalIMHA, KOTOpas 3alporpaMMHUpPOBaHa CTPOUTH MOJIEKYJISIPHYIO
CTPYKTYpYy U3 00jiee MPOCThIX XUMHUUYECKUX OJIOKOB;
B) CYOKJIETOUHAs YaCTHUIIA;
I') KOJUTOuHbIN aHncaMmOib [TAB.
3. Kak Ha3piBaetcs 3HamenuTas kaura . J[pekciepa, ToCBAIIEHHAs HAHOTEXHOIOTUH?
a) MammvHbI KOHCTPYHUPOBAHUS;
0) MalHbl HAHOTEXHOJIOTUH;
B) MallIMHBI CO3/IaHUS;
I') MaIlIMHBI TEXHOJIOTHH.
4. Kakoe CBOICTBO XapaKTEpPHO AJIsI MUKPOAIMYJIbCUU?
a) MUKPOSMYJIHCUH TIPO3PAYHBIC KUIKOCTH;



0) MUKpPO3MYJIbCUU UMEIOT TEMHO-CEPHIH 1IBET;
B) MUKPO3MYJILCUU HEMIPO3PAUHBIE KUJIKOCTH;
') MUKPOSMYJIbCHH SIBJISIOTCS XOPOIIMMH MPOBOJHUKAMHU JIEKTPUUECTBA.
5. B kakoM MUKpOCKOIIE UCIIOJIb3YeTCS KaHTUIIEBEP?
a) CKaHUPYIOIIHI CUIOBOM MUKPOCKOII,
0) CKaHUPYIOLIUI TYHHEIbHBIH MUKPOCKOIT;
B) PacTpOBBII MUKPOCKOII;
I') IPOCBEYUBAIOIINI AIEKTPOHHBIA MUKPOCKOII.
6. PaboTa ckaHUPYIOIIET0 TYHETLHOTO MUKPOCKOIIA OCHOBAHA HA:
a) Judpakimm peHTreHOBCKUX JTy4eH;
0) [IpocBeunBanuu oOpasiia pEeHTT€HOBCKUMU JTy4aMu;
B) D¢ dexTe TyHHETUPOBAHUS SJIEKTPOHOB Uepe3 TOHKUN AUAICKTPUUECKUN TMPOMEXYTOK
ME3K]1y TTPOBOJISIIIICH MOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOU UTJIOH;
r) [IpocBeunBannu 00pasiia MyYKOM 3JIEKTPOHOB MpH ycKopsitoieM Hanpsbkenun 200-400 kB.
7. llomemas TOHKMK CJIOW MOJIYIPOBOJHHUKA C Y3KOM 3anpPEIIEHHON 30HOU MEXIY
ABYMsI CJIOSIMHM MaTepHaia ¢ 0oJiee MHUPOKON 3aNpeli€HHON 30HOH, MOIy4atoT:
a) KBaHTOBYIO TOUKY;
0) KBaHTOBYIO 5IMY;
B) KBaHTOBBIN Oapbep;
') KBAHTOBYIO UTITY.
8. [loueMy KBaHTOBBIE TOYKH HA3bIBAIOT UCKYCCTBEHHBIMU aTOMaMu?
a) KBantoBas Touka, KaKk 1 aToM, UMEET SAPO;
0) KBanToBast Touka MOXET BCTYIIaTh B XUMHUYECKHUE PEAKIIMH MOI00HO aTOMaM;
B) B KBaHTOBOI1 TOUKE JBMIKEHNE OTPAHUYCHO B TPEX HAMPABICHUAX U DHEPTETHUECCKUI
CIIEKTP MOJHOCTHIO JUCKPETHBIN, KaK B aTOME;
r) KBanToBas Touka UMeET pa3Mepbl aTOMa.
9. Yro Takoe ¢ymiepen?
a) JKene30coaepxKaIiasi HAHOCTPYKTYpa, UCIIOJIb3yeMasi B MEAUIMHE;
0) yriepoiHasi HAHOTpYOKa;
B) CEMENCTBO MIapO0OPaA3HBIX MOJBIX MOJIEKYJ o01ei hopmysl Cn;
T') IJIOCKUHN JUCT rpaduTa MOHOMOJIEKYJISPHON TOJIIIHHBI.
10. Yo Takoe kaHTHIIEBEp?
a) KOMIBIOTEPHBIN OJIOK B CUIIOBOM MUKPOCKOIIE;
0) KoMIIbIOTEpHAs porpamMma 00pabOTKU JaHHBIX CKAHUPYIOLIETO0 MUKPOCKOIIA;
B) IOJJIOXKKA JJ1s1 0Opa3loB B paCTPOBOM MHUKPOCKOIIE;
I') 30H]1 B CKAHUPYIOILLIEM CUJIOBOM MUKPOCKOTIE.
Tect Ne 3 paznena «lIpumeHeHne HAHOMATEPUAJIOB U HAHOTEXHOJIOTHID)
1. ITo nomenknarype UIOITAK dynnepen C7y 0603Ha"9aeTCsi CHMBOJIOM
(C70-151)[5,6]. YUto 0o3HauaroT 1iudpsl B KBaIpaTHBIX CKOOKaX?



a) rpyIIly CAMMETPHH;
0) IuTepaTypHbIC CCHUIKH;
B) AuameTp yriepeHa B HAaHOMETpaXx;
I') YUCJIO ATOMOB B KOJIbIIAX.
2. Coenuuenus (yIepeHOB, B KOTOPHIX MPUCOCAVMHEHHBIC ATOMBI, MOHBI WIIH
MOJIEKYJIbl HAXOASTCS CHAPYX U YTIIEPOJHONW 000IOUKH, Ha3bIBAIOTCS:
a) PK303/IpajIbHbIE COCTUHEHUS;
0) PHIO0’IpaNIbHBIE COEAMHEHNUS;
B) CylpajpalibHbIe COCIUHEHNUS,;
I') MapajpajibHbIEe COCTUHEHUS.
3. Kakue HaHOCTPYKTYpbl 0OHAPY>KEHBI B ITYHTUTOBBIX MOpOax?
a) OJTHOCJIONHBIE HAHOTPYOKH;
0) QpynnepeHsr;
B) JIUTIOCOMBI;
') MATHUTHBIC JKUJIKOCTH.
4. B kakom roay H. ®@eiiHmMaH BBIABUHYJ UICIO O PA3BUTUN HAHOTEXHOIOTHU?
a) 1653;  0) 1876;
B) 1959; 1) 1985.
5. Kak mensercs Bkiaa mexdaszHodl obiacT B 0OIIME CBOMCTBA OOBEKTa MPHU
YMEHBIICHUU €ro pa3mepa’?
a) Ilpu ymeHbplIeHMM pa3mMepa 0O0bEKTa BKJIAJ MexX(pa3HOW 00gacTu B oOLIME CBOICTBA
00bEKTa YMEHBIIIACTCS;
0) Ilpu yMeHbIIeHUN pa3Mepa 00BbeKTa BKJIAJ MexdaszHoW obiacTh B OOIIME CBOWMCTBA
00BEKTa YBETUUNBACTCS;
B) Ilpu ymeHbiieHun pasMmepa oObeKTa BKJIaa Mexda3sHOM o0yiacTu B 00IIME CBOMCTBA
00BbeKTa MPOXOAUT uepe3 Makcumym npu 100 HM;
r) [Ipu ymeHnsiieHun pasmepa oObekTa BKJIaJ Mex(da3HOW o0iacTu B OOIIME CBOWCTBA
00BbEKTa MPOXOAUT uepe3 MUHUMYM Tipu 100 HM.
6. UTo 03HaYaeT OTHOCAIIUICS K CO3AaHII0 HaHOOOBEKTOB TepMUH "Bottom up"? a)
CO37laHNE HAHOCTPYKTYPHUPOBAHHOTO CJIOSI HA TTIOBEPXHOCTH OOBEKTA;
0) cTpykTypooOpa3oBaHue, CO3IaHIEe HAHOCTPYKTYP U3 aTOMOB U MOJICKYI;
B) JUCHIEPTUPOBAHUE, YMEHBIIICHUE pa3Mepa HAaHOOOBEKTOB;
T') CO3/IaHNe HAHOCTPYKTYPHUPOBAHHOTO CJIOSI METOJIOM CYOJIMMAIINH BEIIECTBA
7. UTo Takoe HAaHOTPYOKH?
a) TPOTSIKEHHBIC CTPYKTYPBI, COCTOSIINE W3 CBEPHYTHIX TI'€KCArOHAIBHBIX CETOK C
aTOMaMH yTJIepo/ia B y3JIax;
0) ceMeiicTBO MapooOPpa3HBIX MOJBIX MOJIEKYJ oOmiel hopmymoit C;
B) IPOTSHDKEHHBIE CTPYKTYPHI U3 YIJIEPOIHBIX MEPEIIICTEHHBIX TETIEH;
') METAJUIOOPTAHUYECKHUE BUTHIC TTOJIUMEPHI.



8. KTo u3 n3BecTHBIX HccienoBarteneil He sBisiercs taypearom Hobenesckoi npemun?

a) XK.-M. Jlen;

0) XK.1 Andepos;

B) P. ®elinman;

I') IPaBUJILHOTO OTBETA HET.

9. B KakuX ycTpOiCTBaX NPUMEHSTCS MarHUTHAS )KUJKOCTh?

a) KUHECKOIIBI;

0) TpaH3HUCTOPHI;

B) YCTPOMCTBA CMa3KH MarHUTHBIX JICHT;
') TUHAMUKH.

10. Yto Takoe pa3mepHbIit 3P(HEKT B TEXHOJIOTMU HAHOMATEepUaIoB?

a) U3MEHEHUE CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT Pa3Mepa 3JIEMEHTOB UX CTPYKTYPHI;
0) U3MEHEHUE pa3Mepa HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIIHUX YCIOBUH;
B) U3MEHEHHE CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIIOBUIA;
') UI3MEHEHUE pa3Mepa HAHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBA.
KpuTtepuu ouleHKHM TeCTOBBIX 3aJaHUM:

1. ITonmHOTA 3HAHUI TEOPETUUECKOIO KOHTPOIUPYEMOTO MaTepurara.

2. KonnuecTBO NpaBUIbHBIX OTBETOB.

[IpomexyTouHas aTTeCTallMsl OCYIIECTBIACTCS B (popMe 3a4eTa C OLICHKOM.

Bonpocsl BLIXOAHOT0 KOHTPOJIA (3a4eT)

1. PackpoiiTe onpeneneHue NOHATUSL «HAHOTEXHOJIOTHS.

2. B 4eM cOCTOUT MEXIUCUMUIUIMHAPHOCTh HAHOTEXHOJIOTUU KakK HaIpaBlICHUS U
KaKOBO €€ 3Ha4€HUue sl HAyYHO-TEXHUYECKOTO Iporpecca?

3. Ilepeuncivte NPUOPUTETHHIE HAIIPABIICHUS PA3BUTUSI HAHOTEXHOJIOTHUH.

4. OxapakTepu3yiTe OCHOBHBIE PAa3HOBUIHOCTH HAHOMATEPHAJIOB.

5. Kakumu pasmepamu 3epeH (ClIOeB, BKIIOYEHHN, TOp) XapaKTEePU3YIOTCS
HAaHOMAaTEepUAIIbI?

6. B uem cX0JICTBO U pa3ivyuue KJIaCTEPOB, HAHOYACTHUI] U HAHOTIOPOIIIKOB?

7. NaiiTe o01IyI0 XapaKTepUCTUKY CTPYKTYPhl HAHOMATEPUAJIOB.

8. BbIBenmure COOTHOIIEHUS, OIMKCHIBAIONIME 3aBUCUMOCTh OOIIelH  10Ju
IIOBEPXHOCTEN pasliesia, a TAKXKE JI0JIEd MEXK3EPEHHBbIX I'PAaHUL] U TPOMHBIX CTBIKOB OT
pasmepa KpUcCTaJlIuTOB.

9. Urto BBISBISET BBICOKOpa3pellaloNias IMPOCBEUMBAIONIAA  DJIEKTPOHHAS
MUKPOCKOTIHSI.

10. CpaBHUTE NTOCTOMHCTBA U HEIOCTATKU METOJIOB TPOCBEUUBAIOIIEH HIICKTPOHHOM
MUKPOCKOIIUU U PEHTIEHOCTPYKTYPHOTO aHaIn3a.

11. HazoBute ocHOBHBIC pa3MepHbIe 3PhEeKTh B HaHOMaTepUaax.

12. Bnusnue pasmepa 3€peH HAHOMATEPUAJIOB HA BEJIMYHMHY MOBEPXHOCTHOTO
HaATSDKEHUS S U TerioBbie 3 dexts AH nipu oTxwure.



13. Dueprus I'n66ca AG(T), sHTanbMUKAHBIN U SHTPONUWHBINA BKJIAJ B CBOOOTHYIO
AHEPTHUIO.

14. TemnoBoe pacHIMpeHHEe HaHOMATEpPHAIOB, 3aBUCUMOCTh Kod(duimeHTa
00BEMHOTO TEIJIOBOI0 PACHIMPEHUSI OT pazMepa KPUCTAILITUTOB.

15.21eKTpOoCcCOnpOTUBIICHHE HaHOMAaTepPHUaJIOB, 3aBUCUMOCTb YJIEITHOTO
ANIEKTPOCONPOTUBIIEHHS OT Pa3Mepa 3€pHa U TEMIIEPATYPbl METAIIOB, HUTPUIOB, OOPHUIOB H JIp.

16. 3aBucUMOCTH MUKPOTBEPAOCTH U MOAYJs KOHra OT OTHOCUTENIBHOU MJIOTHOCTH
HAaHOKPHUCTAJNIMYECKUX CTPYKTYP.

17. IIpoyHOCTH M TUIACTUYHOCTh HAHOKPUCTALUIMYECKUX MATEPHANIOB, pa3MeEphbl
00pa3ioB U1l UCHIBITAHUS HAa PACTSHKEHHE, 3aBUCHMOCTH HampsbKeHUe — AedopMalius Ha
IpUMeEpPEe METHBIX 00pa3IIoB.

18. Mexanusmbl  gedopmanuv, OCOOCHHOCTH  MEXaHMYECKUX  CBOWMCTB
HaHOMaTEPHAJIOB.

19. 1IpenmyiiecTBO MOPOMIKOBBIX TE€XHOJOTMW. BHIBI MOPOMIKOB, HCIOJIb3YEMBIX
JUTSl IOJTy4Y€HUs HAHOMATEpHUAaJIOB, ONIEPALIMH TOPOLIKOBOM TEXHOJIOTHUU.

20. ®du3nyecknue U XMMUYECKUE METOJIbI MOJIyYEHHUS MOPOIIKOB JIJIsl IPOU3BOJICTBA
HaHOMATEPUAJIOB.

21. OOBSICHUTH CYIIHOCTh KOHJICHCAIUOHHOTO METOJla Ha MpUMEpPEe YCTaHOBKH
I'nmenrepa.

22. Metoapl KOHCOJMIAUUHU YIbTPAIUCIIEPCHBIX HAHOCTPYKTYP: CYTh M YCIIOBHUSA
peanuzanuu. CriocoObl YMEHbBIIEHHS] IOPUCTOCTH HAHOMATEPHUAJIOB.

23. MeToapl UHTEHCUBHOM IIACTUYECKON JedopManuu KpydeHUEM IO BHICOKUM
JABJICHHEM U PABHOHAKAJIBHBIM YIJIOBBIM ITPECCOBAHUEM.

24. MeToapl KOHTPOJIUPYEMON KPUCTAILTU3AIMKI U3 aMOP(HOTO0 COCTOSHHS. THIIBI
MOJIYy4YaeMbIX CTPYKTYp B 3aBUCHUMOCTH OT YCJIOBUW 3aKAJIKU U3 XKUAKOTO COCTOSHHS:
OJIHO- ¥ MHOTO(a3HOM, aMOp()HO-KPUCTATUTUYECKON, aMOP(PHOI.

25. Ou3NYecKrue U XUMHUUYECKHE METO/bl MOJYYEHUS HAHOCTPYKTYPHBIX IUICHOK;
TEXHOJIOTMH HOHHOTO OCAXKJICHUS.

26. MeToa ra30TepMUYECKOr0 HAITbUIEHUSI HAHOCTPYKTYPHBIX IIOKPBITHM.

27. MeTobl NOJIy4eHUsI HAHOTIOPUCTHIX MaTEPUAIOB, pa3Mephbl HAHOTIOP.

28. TpyOuarbie HaHOMaTepualbl. CIOCOOBI MOTYYEHUS YTIAECPOIHBIX HAHOTPYOOK.

29. TexHONOrMU MOJUMEPHBIX PEIIOTOYHBIX HAHOMATEPUAIIOB.

30. Meroabl caMOCOOpPKH HAHOCTPYKTYp: (U3MUECKH TPOIECC «CBEPXY-BHUBY,
XAMUYECKUN «CHU3Y-BBEPX».

31. Bnusinue sneprun Y3K Ha xapaktepucTuku MexaHudeckux cBoilcTB I[IKM (Ha
MpUMepe KOHIIEHTPALMOHHBIX 3aBUCUMOCTEH Mpejena NpOYHOCTH U MOAYJISl YIIPYTOCTH).

32. OxapakTepusyiiTe O0COOEHHOCTH KOHTAKTHOTO B3aMMOJICHCTBUSI YACTHII
HaloJHUTENsl W  MaTpPUlbl TPU OrPAHUYEHUM  TEIUIOBOIO  PACIIMPEHHS  TPHU
TepMooOpaboTKe.



33. Jlalite oOmuIyr0 XapakTepUCTUKY (U3HMUECKUX MPOIECCOB HOHHO-ITYYEBOU
oOpaboTtku. IIpenmyniecTBa HOHHOW MMIUIAHTALIMM B CPABHEHUM C JPYTUMH METOJaMU
MOBEPXHOCTHOTO MOJU(DUIIMPOBAHUS, HEJOCTATKU METO/1A.

34. IlpuBenuTe 3aBUCUMOCTM MHUKPOHANPSDKEHUH G U MEKIUIOCKOCTHOTO
PAacCTOSTHUS OT TOJIIIUHBI paCCEUBAOIIETO ciios D.

35. Tpu Tuna KOMOMHUPOBAHHBIX TEXHOJIOTHI HOHHO-BAKYYMHOM 00pabOTKH.

HIkajabl oneHKH 00pa30BaTEJIbHBIX 10CTHKCHUI

Basibl
(uToroBoit OcBoenue
N N . TpeGoBanus kK 3HAHUAM
PEUTHHIOBON | KOMMeTeHIMii
OLIEHKH)
100-85 [IponBunyThili | OTBETHI Ha TIOCTABJICHHBIC BOMPOCHI IOJHBIC, UYETKUE W
YPOBEHb pasBepHyTble. PemeHuss 3amad  JIOTHYHBL, JOKa3aTelIbHBI U
JEMOHCTPUPYIOT aHaJIUTHYECKHEe U TBOPYECKUE CIIOCOOHOCTHU
CTYZCHTA.
84-70 Cpennuii JlaroTcst moJsIHBIE OTBETHI HA IOCTaBJIEHHBIE BOIpOCHL. [lokazaHo
YpOBEHBb YMEHHE BBIIEIATh MPUUMHHO-CIIEICTBEHHbIE CBs3U. [Ipu perieHun
3a7a4 JIONMYyIICHbl HE3HAYUTENbHBbIE OINMOKH, HWCIpPABJICHHBIE C
MOMOIIBIO «HABOSIIIKX» BOIIPOCOB MPEINO/1aBaTesl.
69-60 bazoBsrii OTBeTbl Ha BONPOCHI M  pEIICHUS TOCTABICHHBIX  3ajad
YpOBEHBb HEJ0CTaTOYHO TNoJHbIe. Jloruka u mocnea0BaTelbHOCTh B PEIICHUU
3aJ]a4 IMEIOT HapymeHus. B oTBeTax OTCYyTCTBYIOT BBIBOIBI.

HroroBass oOIlIEHKAa BBICTaBIACTCS IIyTeM TIepeBoja HaOpaHHBIX OasioB B
COOTBETCTBHH CO CIICYIOIIEH TaOIUIICH:

O1eHKa 110 5-0a/IbHOM MIKAIE Cyrma 6aiion 3a pasfensL i Onenka ECTS
DK3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D
3 «wo 65-69
«Y0081eMBOPUMETILHOY 60-64 E
2 — «Hey0081emBOPUMENLHON Memnee 60 F

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecliedyeHUe y4eOHOH AU CIUIIIUHBI
OcHoBHas nuTepaTypa

1. TTonenos HO.B., Eroposa E.B. ®usnko-xumMuueckiue OCHOBBI HAHOTEXHOJIOTHIA:
yueOnuk / FHO.B. Tlomenos, E.B. Eroposa. — Cankr-IlerepOypr: Jlans, 2019. — 180 c.
[DJIeKTPOHHBII pecypc] URL: Pexum JNOCTyTa:
https://e.lanbook.com/reader/book/125699/#2

2. 1lpsxun E.1. Hanomarepuansl u HaHoTexHojioruu: yuyeOHuk mns BO / E.N.
[Ipsaxun, C.A. Bonorxkanuna, A.Il. IlerkoBa u [u np.]: mox pen. E.W. Ipsxuna. — Cankr-
[TerepOypr: Jlanb, 2020. — 372 C. Pexum NOCTyTa:
https://e.lanbook.com/reader/book/149303/#2
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https://e.lanbook.com/reader/book/125699/#2
https://e.lanbook.com/reader/book/149303/#2

3. Tagomckuit O.H. Ontuka cpen co ciydailHbIM OJIM3KUM K HYJIO TOKa3aTeleM
npenomiieHus.  @DyHIAMEHTaJIbHBIE  OCHOBBI, HAHOTEXHOJOIMM W  IPUMEHEHHE:
moHorpadus / O.H. 'agomckuit, H.M. Ymakos. — Caukrt-IlerepOypr: Jlans, 2020. — 288
c. Pexxum noctyma: https://e.lanbook.com/reader/book/139292/#134

4. Ilnomonwsno P.JI. Hauortexnonoruu. Ilomydenwe, MeETOJAbI KOHTPOJIS W

MEXIyHapOAHAas CTaHJIapTHU3alMs HaHOMaTepuaioB: yd. nmocodue / P.JI. [Inmomogassno. —
Kpacnonap: KyoI'TV, 2018. - 135 C. Pexum JOCTYTIA:
https://e.lanbook.com/reader/book/151171/#3
JlononHuTENbHAS IUTEPATYpa
5. Ky3nenoba W.M., Xappammuau X.D. OOmas XumMudyeckas TEXHOJOTHS.
OCHOBHBIC KOHIICTIIUA TPOCKTUPOBAHUSI XHUMHUKO-TEXHOJIOTHYECKHX cuctem / .M.

Ky3nenosa, X.O. Xapnamnuau. - Cankrt-IlerepOypr: Jlans, 2014. - 384 c. Pexum
nocryma: https://e.lanbook.com/reader/book/45973/#2

6. TumodpeeBa M. H., Ilamuenko B. H. HanoTtexHonoruu. XuMu4YecKue,
¢u3nueckue, OHOJOTMYECKHE M 3KOJOTMYECKHe achekTbl: MoHorpadus / M.H.
Tumodeena, B.H. [Tanuenko. — HoBocubupck: m3n-so HI'TY, 2013. — 283 c. Pexum
noctyma: https://e.lanbook.com/reader/book/152281/#10

7. Mapromun B.U., )Kabpes B.A. Benenue B HanotexHosorutwo: yueonuk / B.W.
Maproaun, B.A. JKabpes. — CII06.: Uzn-Bo Jlanwp, 2012. — 464 c. Pexum npocrymna:
https://e.lanbook.com/book/4310

IIporpammHoe o0ecnieueHue u MHTEepHET-pecypcehI:
- IpolLlecC  peaju3alui  00pa3oBaTeNbHOM  MpPOTpaMMbl 1O  JUCIHILIAHE

«be3omacHOCTh KU3HEACATEILHOCTH» B COOTBETCTBHM ¢ TpedoBanusmu OC HUAY
MU®DU obecrieueH HEOOXOAUMBIM  KOMILIEKTOM  JIMIIEH3MOHHOTO  IIPOTrPaMMHOIO
obecneuenus « Word», «Power Paint» «Excel»;

- TIEpEYCHb PECYpCcOB MHGOPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOM ceTn «HTepHeT»
HEOOXOJIUMBIX JJIsl OCBOCHUS TUCIIUIIINHBI:

- DJeKTpoHHasi OMOIMOTEKa O00pPa30BATENbHBIX U TPOCBETUTEIBCKUX U3JIaHUI
[DnexTponnbiid pecypc]. — Pexum nmoctyma: http:/window.edu.ru/resource/652/49652,
CBOOO/THBIM.

MarepuajibHO-TEXHMYECKOe o0ecrevyeHne y4eOHOM M CIUIIMHBI

JIeKIIMOHHBIE W MPAKTUYECKUE 3aHIATUS MPOBOASATCA B CIEIUATU3UPOBAHHBIX
ayJIUTOPHSIX, OCHAIIICHHBIX MYJIbTUMEIUHHBIM 000pYA0BaHUEM.

MynbTUMeTUIHBIN KypC JEKIHH, BUACO(DUIbMBI, MAKEThI U IJIAKATHI.

YuyeOHO-MeToAN4YeCKHe PEKOMEHIAllMHU ISl CTY/I€HTOB

1. Ykazanus 015 npocayuueanus 1eKyuil

[lepen HawamoMm 3aHITHI BHUMATEIHLHO O3HAKOMUTHCS C Y4YEOHBIM TUTAHOM
MPOBEJCHUSI JICKIUWA U CIIUCKOM PEKOMEH0BAaHHOM JIUTEPATYPHI.

IIepen mocemenneM o4epeHON JEKIUHA OCBEKUTD B IMIAMSATH OCHOBHBIE KOHUEIIIIUU
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MPOWJIGHHOTO paHee Marepuana. [loArOTOBUTH TpU  HEOOXOIWMOCTH  BOIMPOCHI
npenojaBarento. He Hago onacaThbesi, 4TO BOIPOCHI MOTYT OBITh MPOCTHIMH.

Ha Jnexkuuu oOCHOBHOE BHUMaHUE CJEAyeT yaeNnsATb He QopMmynaMm u
MaTeMaTUYECKUM BBIKJIaJKaM, a COJEPKAHUIO HM3y4aeMbIX BOIPOCOB, ONPEACICHUSIM U
ITOCTAaHOBKAaM 3a/ad4.

B mporecce m3ydeHns JIEKITMOHHOTO Kypca HEOOXOAMMO IO BO3MOXKHOCTH YacTO
BO3BpalIaThCsl K OCHOBHBIM MOHATHSIM M METOAAM pelIeHUs 3aaad (37€Ch BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYJCHTOB).

XKenarenbHO UCHONB30BATH KOHCIEKTHI JIEKIHI, B KOTOPBIX HCIIOIb3YETCA
OpUHSTAs MpernojaBaTeieM cucTeMa 0003HauYeHU .

Jlist Gosee mMoapoOHOTO M3YyUEHHs Kypcea ciaeayeT paboTaTh ¢ peKOMEHI0BAHHBIMU
JIUTEPATYPHBIMU UCTOYHUKAMU Y BHOBb MOSIBIISIIOIIMMUCS UCTOYHUKAMMU.

2. Vkazanusa ons yuacmus 6 npakmuyeckux 3aHamusx

Ilepen mocemeHMEM NPAKTUYECKOTO 3aHATUA YSICHUTh TEMYy 3aHSATHS U
CaMOCTOSITENIbHO U3YYUTh CBA3aHHBIE C HEW MOHATHS U METO/Ibl PELICHHUS 33/1a4.

[lepen pemienrieM 3ajiad aKTUBHO Y4acTBOBATh B OOCYXKJEHUU C IpErojiaBaTesieM
OCHOBHBIX IIOHSTUN, CBA3aHHBIX C TEMOM 3aHATHUS.

B npouecce pemieHus 3a1a4 BECTH IUCKYCCHUIO C IIPENOAABATEIEM O MPABUIBHOCTH
MIPUMEHEHUSI METOJIOB UX PELICHUS.

[To BO3MOXHOCTH CaMOCTOSITEJIBHO JIOBOJMTH PEIIEHUE MPEIIaracMbiX 3aaad Ji0
OKOHYATEJIBHOIO UTOTA.

B koH11e 3aHaTHS PpU HEOOXOIUMOCTH BBISICHUTD Y TIPETIOIaBaATEISl HESICHBIE BOITPOCHI.

OcHOBHBIE pe3yIbTaThl BHITOJIHEHHS pa00Thl HEOOXOAMMO pacrevararh.

3. Vkazanus ons eblnonHenus camocmosmenbHou pabomul

[TomyuuTs y mpernogaBaTens 3aJaHUE€ U CHUCOK PEKOMEHJIOBAHHOW JIUTEPATYPBI.
N3ydyeHne TEOpEeTHYECKUX  BOIPOCOB  CIEAYET IPOBOJUTH IO  BO3MOXKHOCTH
CaMOCTOSITENIbHO, HO MPH 3aTPYIHEHUSX 00paliaThCsl K MPEnoaaBaTeto.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIAHHON padoTe.

[Ipu BbINOTHEHUU (PPOHTANIBHBIX 33JIaHUI IO YCMOTPEHHUIO MpernoaaBaTess padoTta
MOKET OBITh OIlcHEHa 0e3 MHUCbMEHHOr0 OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJbHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CaMOCTOSTEIHLHOM paOOTHI.

[ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckue peKOMEHAALMH Ui IIpenoaaBareien

1. Vxazanus ons nposedenus nexyuti

Ha nepBoii BBOHOM JEKIMH cAeNaTh 00IIMil 0030p copepKaHus Kypca U OTMETUTD
HOBBIE METOJbI U MOAXOJbl K PEIICHUIO 33J]la4, pACCMATPUBAEMBIX B KypCe, JOBECTH 10
CTYJIeHTOB TpeOoBaHus kadeapbl, OTBETUTH HA BOIPOCHI.

[Ipy moATOTOBKE K JIEKITMOHHBIM 3aHATUSIM HEOOXOAMMO NPOAyMaTh IJIAH €ro
MPOBECHUS, COIEPKAHUE BCTYIIUTEIbHOM, OCHOBHOM U 3aKJIFOYMTEIIbHON YaCTH JICKLIWH,



O3HAKOMHUTHCSI C HOBMHKAMHU YYEOHOH W METOAMYECKON IUTEepaTyphl, MyOIMKAIUSIMU
NEPUOJANYECKON MEeYaTH MO TEME JIEKIMOHHOTO 3aHATusA. Ilepen u3moKeHueM TEKYIIEro
JEKIIMOHHOTO MaTephalia HarmoOMHUTh 00 OCHOBHBIX MTOraxX, JOCTUTHYTBIX Ha
npeaplaymux Jekiusax. C 3ToOM LeNbl0 3aJaTh HECKOJBKO BOIPOCOB AYJUTOPUU H
OCYIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B Xoze JEKUMOHHOTO 3aHATHS MPENoAaBaTeNb JOJDKEH Ha3BaTh TEMY, y4eOHBIE
BOITPOCHI, 03HAKOMHTbH CTYJIEHTOB C IEPEYHEM OCHOBHOM M JOMOJHHUTEIBHON JTUTEPATYPBI
o TeMe 3aHATHs. PacKkpbiBas cojep:kaHue Y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE
CTYJICHTOB Ha OCHOBHBIX KaTErOpHsX, SBIEHUAX M TMpoIleccax, OCOOEHHOCTSIX HUX
npoTekaHus. PacKppIBaTh CyIIHOCTh U COAEPKAHHUE PA3IMYHBIX TOUEK 3PEHHS U HAYUYHBIX
MOJIX0JI0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUMA U MPOIIECCOB.

Crnenyer apryMEHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO MO3UIMIO IO CHOPHBIM
TeOpeTHYeCKUM BorpocaMm. llpuBoauTe mnpumepsl. 3anaBaTh N0 XOAY H3JIOKEHUS
JEKIIMOHHOTO MaTepuaja pUTOPUYECKHE BOIPOCHl U CaAMOMY JaBaTh HA HUX OTBET. JTO
CIOCOOCTBYET aKTHBU3ALIMM MBICIUTEIBHON JESITEIbHOCTU CTYAEHTOB, MOBBIIIEHUIO HX
BHUMaHUsI U UHTEpEca K MaTepualy JEKIUH, ee cojepxkanuto. [IpenonaBaTens HOIKEH
PYKOBOAUTH pPAOOTOM CTYAEHTOB IO KOHCIEKTUPOBAHMIO JIEKIIMOHHOIO MaTepHana,
NOJYEPKUBATh HEOOXOAUMOCTh OTPAKEHUS B KOHCIEKTAaX OCHOBHBIX IOJOXEHUM
M3y4aeMoil TeMbl, 0CO00 BBIJIENSSA, KATETOPUAJIbHBIN annapar. B 3akiountensHOl yactu
JEKIMH HeoO0XoAuMo c(popMyInpoBaTh OOUIME BBIBOJBI IO TEME, PACKPBIBAIOIINE
coJlepKaHUE BCEX BONPOCOB, MOCTABJIECHHBIX B JEeKUUUA. OOBABUTH IUIAH OYEPEAHOIO
MPAaKTUYECKOIO 3aHATHS, aTh KPAaTKUE PEKOMEHJALMHU IO TMOJITOTOBKE CTYIEHTOB K
cienyromed Jiekuuu. Onpenenuts MeCTO M BpeMs KOHCYJbTallUHd — CTYJIEHTaM,
MO>KEJIaBIIUM BBICTYITUTH C IOKJIaaMU U pedepaTami.

Ha nocnemgneit nekuuu yaenuTh Bpems g 0030pa Hanbosiee BaKHBIX MOJOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. Vkazanus onsa nposeodenusi npakmuueckux 3aHsamuil.

[Ipy NOArOTOBKE K MPAKTUYECKOMY 3aHSATUIO MPENOJaBaTesllo HEOO0XOIUMO
YTOYHUTH IUIAH €ro MPOBEIEHHUs, MPOoayMaTh (POPMYIUPOBKH M COJAEpKAHHE y4EOHBIX
BOIIPOCOB, BBIHOCHMBIX Ha OOCYXXJI€HHE, O3HAKOMUTHCS C HOBBIMU MyOJUKAIMSIMHU TIO
TEeM€ MPaKTUYECKOTO 3aHATHs. MOXHO 3aBECTH pabOuyr0 TeTpajb, B KOTOPOU yUYUTHIBATH
MOCEIAEMOCTh 3aHSATUN CTYJAEHTAMH U OLIEHHWBATh MX BBICTYIICHHUS] B COOTBETCTBYIOIIHUX
O6ammax. Oka3blBaTh METOJMWYECKYI0 TNOMOIIb CTYJEHTaM B MOJATOTOBKE JOKJIAIOB U
pedepaToB MO aKTyalbHBIM BOMIpocaM o0OCyxkaaemMoil Tembl. B Xoze NpakTUYeCKOro
3aHATHS. BO BCTYHHUTEJIBHOM CJIOBE PACKPBITh TEOPETUUYECKYID M MPaKTUYECKYIO
3HAYUMOCTb TEMBbI 3aHATHSI, ONIPEACIUTD MOPSIAOK €ro MPOBEICHHUS, BpeMsl Ha 00CYKIeHHE
KaXX70ro yueOHOro Bompoca. JlaTh BO3MOXHOCTH BBICTYIUTH BCEM JKEJIAIOIIUM, a TaKKe
MPEVIOKUTh BBICTYIIUTh TEM CTYAEHTaM, KOTOpbIE€ MO TEM WM HHBIM NPUYHHAM
MPOITYCTUIIN JIEKLIMOHHOE 3aHATUE WU MPOSIBISIIOT MacCUBHOCTD. LlenecooOpa3Ho B xoje



o0cyXIeHHs y4eOHBIX BOIIPOCOB 33/1aBaTh BHICTYIAIONINM U AyTUTOPUN JOTIOTHUTEIHHBIC
¥ YTOYHSIOIINE BOMPOCHI C IENbI0 BBIACHEHUS UX TIO3MIMHA MO CYIIECTBY OOCYKIaeMbIX
npo6sieM. [1oompsATs BBICTYIUICHHS ¢ MECTa B BUJE KPAaTKHUX JOMOJHEHUH M IMMOCTAaHOBKH
BOTIPOCOB BBICTYHAIOIIMM U IPETOJaBaTEN0. B 3aKIIOYUTENIFHON YacTH MPAKTHIECKOTO
3aHATHS CJIEIYET MOJBECTH €TO UTOTH: 1aTh OOBEKTUBHYIO OIEHKY BBICTYTUICHUHA KaXKIO0TO
CTyJIeHTa U y4eOHOU IpyMIIbl B 11eJIOM. PacKphITh MOOXKUTEIHHBIC CTOPOHBI i HETOCTATKU
MIPOBEICHHOTO MPAKTUICCKOTO 3aHATHA. OTBETUTH HA BOMPOCHI CTYAeHTOB. Ha3BaTh Temy
OUYEPETHOTO 3aHATHSI.

3. Vkazanusa no konmponto camocmoamenvHou pabomul cmy0eHmos

[To ycMoTpeHuio mpemojaBaTeNs 3aJaHUe Ha CaMOCTOSTEIbHYIO pPabOTy MOXKET
OBITh MHIUBUTyaJIbHBIM WU ()POHTATEHBIM.

[Ipy wWCHONB30BaHMKM WHIWBHAYAIBHBIX 3aJaHUN TpeOOBaTh OT CTYACHTA
MUCHbMEHHBIN OTYET O MPOACIaHHON padoTe.

[Ipn mpumeHneHnn GPOHTAIBHBIX 3aJaHUN BECTH KOJIJICKTUBHBIE OOCYKIEHHUS CO
CTYJICHTaMH OCHOBHBIX TEOPETUUCCKUX TIOJIOKCHHM.

C 1enpl0 KOHTPOJISI KA4eCTBA BBITIOJIHEHHSI CaMOCTOSITEIbBHOM paboThl TpeOOBATH
WHJUBUIyaJIbHBIE OTYETHl (JOMyCTUMO BMECTO MHCHBMEHHOTO OTYeTa MPUMEHSTH
WHIUBUTyaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u
y4eOHBIM TIJIAHOM OCHOBHOM 00pa30BaTelIbHON MPOrPaMMBbI IO HAIIPABJIECHUIO MTOATOTOBKHU
18.03.01 «XuMu4eckasi TEXHOJOTHSD.

Pabouyto nmporpammy coctaBui — JIoLEeHT, | 'epacumoBa B.M.

iy’

Penienzent ( %z[?/é Jo1eHT, 3ybosa H.I'.

IIporpamma omo6pena Ha 3aceganun YMKH 18.03.01 «Xumudeckass TEXHOJIOTHS
ot 15.11.2021 rona, mpoTtokon Ne 2.
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[Ipencenarens yueOHO-METOIMYECKON KOMUCCUU v Yepnosa H.M.



