banakoBCckuii HHKEHEPHO-TEXHOJOTUUECKUM HHCTUTYT — (prynan ¢eaeparTbHOTO
roCyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKIESHUS BBICIIEr0 00pa30BaHMs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@aKynpTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3nka u ecteCTBEeHHOHAYYHbIE JUCIIUILITUHBI

PABOYAS ITPOT'PAMMA
10 IUCIUIUIMHE «BBeneHne B HAHOTEXHOJIOTU

HanpasJieHue moaroTroBKu
18.03.01 «Xumuueckass TEXHOJIOTHI

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p33OBaTeﬂbHaﬂ nmporpamma
«XUMHUYECKasi TEXHOJIOTHS HCOPraHN4CCKUX BCUICCTB»

KBanudukanus BbINyCKHUKA
bakamasp

®opma 00ydeHust
3aouHas

banakoBo



ean ocBOeHUST TUCHUIJIMHBI

[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;

- hopmupoBaHMEe TPENCTAaBICHUI O METOJaX pealu3alil HAHOTEXHOJOTHH B
XUMHYECKON TEXHOJIOTHH;

- bopmupoBaHue TpencTaBICHUH 00 OCHOBHBIX JTamax peHIeHus 3aJadd
peanu3aly KOHKPETHOTO HAIlpaBIeHUs] HAHOTEXHOJIOTHUH B XUMHUH.

Nzyuyenue JUCITUTUTHBI JIOJIKHO OCHOBBIBATHCS Ha CJIETYIOIITUX
npodeccuoHaNbHbIX  cTaHgaptax: «24.075. HWuxeHep-uccienoBareab B 00JacTH
paszeneHus: H30TOIMOBY.

Mecto yueOHOH qucuuILuiuHbI B cTpykrype OOII BO

B pesynbrare OCBOEHHSA JAHHOW JHUCLUMIUIMHBI JOJKHBI OBITH C(POPMUPOBAHBI
MPEJICTAaBICHUSI O COBPEMEHHBIX KOHIEMIMSIX HAHOXMMUU U HaHoTexHoioruu. Kpome
TOTO, TPU OCBOCHMHM JHUCIMIUIMHBI CTYJIEHTHl TMOJY4alOT OO30pHbIE 3HAHUS O
MEePCIEKTUBAX Pa3BUTHS HAHOXMMUM M HAHOTEXHOJOTHUU B O0JIACTH MaTEpHAIOBEIICHUS,
TOHKOT'O OPTaHUYECKOTO CHHTE3a U HAHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB.

OOyueHne MO MJaHHOM JUCHMIUIMHE Oa3upyercsi TJIaBHBIM O0Opa3oM Ha 3HAHUSX,
MOTY4YeHHBIX CTYJICHTAMH B MPOIIECCE M3YUSHHUS KypCOB MaTeMaTUKH, HEOPTraHMIECKON XUMUH,
(bU3KKY, aHATMTUYECKOM XMMUH, TIPOLIECCOB M aIlliapaToB, OCHOB XUMUYECKON TEXHOJIOTHH.

[Tociie n3y4eHus: TUCIUTIINHBI BBITYCKHUKH JOJIKHBI OBITh TOTOBBI K BBHITIOJHEHUTO
CJIEIYIOUTUX TPYAOBBIX (PYHKITUH:

- A/02.6. Otbop mpoOd MO TEXHOJOTMYCCKOW IEMOYKEe pa3/ieiCHUs H30TOIOB,
00paboTKa pe3yIbTaTOB aHAIM3a U MOKa3aHUW MPUOOPOB
Komnerenuuu odyuarmerocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS AUCHUIINHBI

B mporiecce ocBoeHus JaHHOM TUCIUTUTMHEI Y CTYJAeHTa POPMHUPYIOTCS CIISTYIOIINE

KOMIICTCHIINNA
— 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)

PO eCCUOHATTLHOTO MOIYJIS
tst popmupoBaHue 6a30BBIX
HaBBIKOB MH(OPMAIMOHHON
0€30IacHOCTH Yepe3 U3yUeHue
MOCJICICTBUI XaJIaTHOTO
OTHOINICHHS K paboTe ¢
WH(POPMAIMOHHBIMH
cucTeMaMu, 0a3zaMH JaHHBIX
(BKJIFOUASI TTIEPCOHATILHBIC
IIaHHI)Ie), npueMax u Meroaax
3JI0YMBIIIIJICHHUKOB,
MNOTCHIUAJILHOM YPOHC
M10JIb30BATEIISIM.

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
JlucuuminuHa mpenojgaeTcss CTyAeHTaM B 6-m ceMectpe. OOmas TpyaOeMKOCTh

THMCIIAIIIINHBI COCTaBIIsIeT 6 equHuUIl, 216 ak. Jaca.

Kanenaapublid mjian

No Bunet yueOHoit

P JEeSATSILHOCTH

a No (uac.)

5 T HanmenoBanue O © ATTectanus Maxkcumanb-

e pasnena(Temsl) T % paznmena* HBI Oast 3a

]; M JUCLHUTIIUHBI § o (popma) paznen**

b o ° E % E

a S| 8| 8| & &

m 5151 = @)
Pa3nen 1 — «OCHOBBI HAHOMATEPHAJIOB M HAHOTEXHOJIOTHIi»

1 1 | OcHOBHBIE KJ1acChl T Nel 30
HaHOMATEpHaIoB 1 (LECBMEHHO)
HAHOTEXHOJIOTH: 68 2 66
CBOICTBa, 001aCTh
MPUMEHEHUS

2 | Mertoabl u3MEpeHUs,
WCCJICJIOBAHUS U
opmupoBaHs 70 | 2 4 | 64
HAHOCTPYKTYp. MeTo bl
TOJTyYCHUS
Pa3nen 2 — «[IpuMeHeHHe HAHOMATEPUAJIOB M HAHOTEXHOJIOTHI»

2 3 [Tpumenenus T N2 30
HAaHOMATEpHAJIOB U 78 2 76 (HI/ICBMéHHO)
HAHOTEXHOJIOTUI

Bua npomexyTouHoii arrectauuu | 216 6 4 | 206 30 40

* - COKpalleHHOE€ HAaMMEHOBaHHE (POPMbI KOHTPOJIS




** - cyMMa MakCHMaJbHBIX OamioB qoikHa ObITh paBHa 100 3a cemecTp, BKIHOUAs

3a4eT U (UJIK) SK3aMEH

COKpaHICHHOG HanMMCHOBAHHC q)OpM TCKYIICI'O KOHTPOJIA KU aTTCCTAllUN PA3JCIIOB:

O0o3HaUYeHHE ITostHOE€ HAaUMEeHOBaHHE
T TecToBoe 3ananue
30 3a4er ¢ OLEHKOH

ConeprxaHue JeKIHOHHOTO Kypca

METOJy TeIUIOBOM JecopOIuu  a3oTa:
dbopmyra pacuera, JOMYCKH, TOYHOCTD.

onpeacisicMas BCJIIMYMHA,

Beero Y4ebHo-
Tema jexnuu. Bonpocsl, oTpadaTbiBaeMble HA JIEKIHH 4ACOB MeTOAN4eCKoe
ob0ecrnieyeHue
1 2 3
Jleknus 1. OCHOBHBIE KJIACCHI HAHOMATEPHUAJIOB HHAHOTEXHOJIOTHIA: 2 1,2,4,7
CBOMCTBA, 00J1aCTh NPUMEHEHUA
1.Hanoxmacrepsl ¥ ux Kiaccuukamms
2.YTriepoHbie HAHOKIJIACTEPHI, HAHOCTPYKTYPBI U HAHOMATEPUAJIb
3.00bEMHBIE HAHOCTPYKTYPHUPOBAHHBIE MATEPUATIBI.
4.OnekTpuyecKuenMarHi THhIECBOMCTBAHAHOCHCTEMUHAHOMATEPHAIIOB.
5.CamocOopka u katanus. [loBepxHocTHbIE 3 (HEKTHI.
Jleknusi 2. MeToabl M3MepeHUsi, Mccjaeq0BaHuA U GOpMHUPOBAHHS 2 1,2,4,7
HAHOCTPYKTYP. MeToabI MOJTy4YeHus].
1.MexaHn4eckue METO/IbI MOTYYSHHSI HAHOTIOPOLIKOB.
2.MeTo/bl (PU3HYECKOTO TUCTIEPTUPOBAHUS.
3.MeTo1bl XUMHYECKOTO TUCIIEPTUPOBAHUS.
4. buonornyecKkue MEeTo/Ibl MOTYYeHHs] HAHOMATEPUAIOB.
5.I1uponus (TepMuvecKoe pas3iiokeHue).
6.MonekynspHO-Ty4yeBas SIUTAKCHSI.
7.®opMupOBaHUE KBAaHTOBBIX TOYEK IMOCPEJCTBOM CaMOOPTaHU3AINH
PU STTUTAKCUH.
Jlekuus 3. [IpuMeHeHUsI HAHOMATEPHATIOB U HAHOTEXHOJIOTHH 2 1,2,4,7
1.ITepuonnueckue nomennsie ctpyktypsl (ITJIC) B
CETHETORIEKTPHUUECKHUX KpPHCTaJIax.
2.IlpuMeHeHHst HAaHOMATEePHAIOB M HAHOTEXHOJIOTHH.
3.HanomammvHbel 1 HAHOTIPHOOPEL.
Ilepedyens npakTuyeckux pador
Tema npakTH4YecKoro 3ansaTusi. Bonpocel, oTpadéaTbiBaeMble Ha Bcero Yueouo-
NMPaKTHYECKOM 3aHITHH 4yacos METOLMHECKOe
olecneyeHue
1 2 3
ODU3NKO-XUMHUYECKUE CBOMCTBA OCHOBHBIX TUTIOB HAHOCHCTEM 2 1-7
Metonpl omnpeneneHus pa3MepPOB HaHoudacTHll. Pacder pa3mepoB o 2 1-7




3amaHus 1 CaMOCTOSITEIbHOM PadoThI CTY/IEHTOB

Beero Y4eoOHo-
Bomnpocskl 1J151 caMOCTOATEIBLHOT0 U3YUeHUs (3a1aHUA) 4ACOB MeTOAN4eCcKoe
ol0ecrieyeHue
1 2 3
OO6mHocTh U paznuuust B Poccuiickux u 3apyOekKHBIX HOPMATHUBHBIX 24 1-7
JIOKYMEHTaX B 00J1aCTH pa3paboTOK HAHOTEXHOJIOTHH.
Oco0oe cTpyKTYypHpOBaHUE AaTOMOB U MOJIEKYJI KaKXapaKTepUCTUIECKOE 26 1-7
CBOMCTBO HAaHOMPOYKIMH, 3aKPETVICHHOE B HOPMAaTUBHOM
JIOKYMEHTAI1H.
Hanorexnonorunueckoe oo6mectBo Poccun, OAO POCHAHO: nenu u 28 1-7
3aJa4uM, MeXaHHU3Mbl peanu3aii. Kputuka MexaHu3MoB peaan3aluu.
Yraepoausle HaHOTPYOKH, Pymnepensl, rpadeH, adporpadur, a3porenb, 26 1-7
HAaHOKPHUCTAJIbI, OKCUIHbIE HAHOMATEpHUaJIbl: PA3BUTUE TEXHOJIOTUU
MOJIyYCHUSL.
OO0o0O1IeHHbIT  KpuTepuld KadyecTBa s OLEHKU  [okaszarenedf 28 1-7
MaTepUaJIOB PA3IMYHOIO HA3HAYEHUsS, TIIO3BOJIAIONIMN OJHO3HAYHO
KOJIMYECTBEHHO XapaKTEPU30BaATh MPEUMYIIECTBA PA3IHMUHBIX CIIOCOOOB
HAaHOMOU(HUIIMPOBAHUSI.
OO61mas xapakTepucTuka PU3NIeCKNX U XUMUYECKUX CBOWCTB 28 1-7
HAHOYACTHUII
DU3UKO-XUMUYECKHE CBOMCTBA OCHOBHBIX TUIIOB HAHOCHUCTEM. 24 1-7
TpexmepHble HAHOCUCTEMBL. TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH
TOMOTE€HHOTO 00pa30BaHMsI M POCTa HAHOKJIACTEPOB.
CoBpeMEHHbIE METO/IbI HCCIIEJOBAHNS HAHOYACTHUI] 1 HAHOCTPYKTYP. 22 1-7

Oobpa3oBaTeibHbIE TEXHOJIOTMH

[Ipu peanuzanuu ydeOHOro matepuaia Kypca «BBeneHue B HaHOTEXHOJOTHN»
HCIOJIb3YIOTCSL pa3iMyuHble 00pa30BaTEIbHbIE TEXHOJOIMH, CIIOCOOCTBYIOIIHME CO3JaHHUIO
atMoc(epsl CBOOOIHOM W TBOPUYECKON MJUCKYCCHMM Kak MEXIy MpenojaBareieM u
CTYJIEHTaMH, TaK U B CTyAeHYeckoil rpynmne. Llenbto mpu 3ToM siBIsieTCs BbIpabOTKa Y
CTYJICHTOB HABBIKOB W  KOMIIETEHUMH, TO3BOJISIIOUIMX CaMOCTOSITENIBHO  BECTHU
MCCJIEI0BATENBCKYIO U HAYYHO-TIEJarOTUYECKYIO PadoTy.

[IpakTryeckas MOArOTOBKA MPU peaju3aluyd y4eOHOW AUCIUIUIMHBI OPTaHU3yeTCs
MyTEM  MPOBEACHUS  MPAKTUYECKUX  3aHATUWA, MpPEAyCMaTPUBAIONIUX  y4acTHe
oOy4Jaronuxcsi B BBIMOJHEHUU OTICJIBHBIX DBJIEMEHTOB pPabOT, CBS3aHHBIX C Oymymiein
po(hecCuoHANBHOM e TENbHOCTBIO.

[IpakTryeckasl MOArOTOBKA TAK)KE BKIIOYAET B c€0S 3aHATHUS JIEKIIMOHHOIO THIIA,
KOTOpbIE MpEeAyCMaTpuBalOT Mmepenady y4yeOHOW uHoOpManuum  00ydaromuMmcs,
HEOOXOAMMOW i1 TIOCJIEAYIOMIETO BBIMOJIHEHUS padoT, CBSA3aHHBIX C Oyayuien
PO EeCCUOHATILHOM S TENbHOCTHIO.

AyIUTOpHBIE 3aHSATUS TPOBOAATCA B BHUAE JIeKIUH C ucnosib3oBanuem I[IK u
KOMITBIOTEPHOTO TPOEKTOpa, IPAKTUYECKUX 3aHATHUH, C wucnoiab3oBanueM I[IK mpu
npoBeneHun  pacuetoB. CamocTosiTenbHas paboTa CTYACHTOB MPOBOAMUTCS — TOJ




PYKOBOJCTBOM IPENOAABATENEH, C OKa3aHUEM KOHCYJIbTAllMK M MOMOIIY MPU HOATOTOBKE
K KOHTPOJIbHBIM pa0oTaM, BBITIOJTHEHUHN JOMAITHUX 3a/IaHUM
DoH/1 OLIEHOYHbIX CPEICTB

DoH/ OIEHOYHBIX CPEACTB IO JUCIHMIUIMHE OO0eCIeUnBaeT MPOBEPKY OCBOCHHS
IJIAHUPYEMBIX PE3yJbTaTOB OOy4eHUsl (KOMIETEHIUNA U UX WHIUKATOPOB) MOCPEACTBOM
MEPOTPUATHIA TEKYIIEr0, PyOEKHOTO M MPOMEKYTOYHOTO KOHTPOJISI TIO TUCITUTIIIHE.

CBs13b MEXTy (POPMHUPYEMBIMH KOMIIETECHITUSAMHA U (POpMaMU KOHTPOJIS UX OCBOCHHSI
MpEICTaBIICHA B CJICAYIONICH TaOIuIlE:

HaumenoBanue
Ne Konx n HauMeHoBaHMEe HHAUKATOPA HanmenoBanue

KOHTPOJIHPYEMBIX .
n/m JOCTIDKEHUS] KOMITETCHIIU OIIGHOYHOTO CPE/ICTBA
pazziesoB (TEMBbl)

Bxo1HOW KOHTPOJIb

BOHpOCI)I BXOAHOI'O

1 | BxoaHOM KOHTPOJIb VKE-1
KOHTPOJIsI (YCTHO)

ATTecTanus pa3aesoB, TEKYIHil KOHTPOIIb YCIIEBAEMOCTH
2 Paznmen 1 «OcuoBer | [IK-12; YKE-1; VKII-2 Kontponbnas pabota —
HaHOMaTEPHAIIOB) (TUCBEMEHHO).
Hoxnan — (ycTHO)
TecT - (MUCBMEHHO)
Paznmen 2 «OcuoBer | [IK-12; YKE-1; VKII-2 Kontponbnas pabota —
HaHOTEXHOJIOTUI» (TMCBEMEHHO).
Hoxnan — (ycTHO)
TecT - (MUCEMEHHO)

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

[TIpomexxyTouHas arrecranus

Bormpocs! k 3auery
(ycTHO)

3 | 3auer ¢ oueHKOM [MK-12; YKE-1; YKII-2

BxoaHOW KOHTpOJIb TIpeIHa3HAYEH /IJIs1 BBISIBJICHHUS MTPOOETIOB B 3HAHUSIX CTY/ICHTOB U
FOTOBHOCTHM HMX K TIOJYyYEHHIO HOBBIX 3HaHUW. OILIEHOYHBIE CPENCTBA MJii BXOJHOTO
KOHTPOJISI IPEACTABIISIIOT COO0H BOMPOCHI, KOTOPBIE 33/1al0TCS CTYJEHTaM B YCTHOU (popme.

IlepeyeHb BONPOCOB BXOAHOT0 KOHTPOJIS

1.HazoBuTe OCHOBHBIE 00JIACTH MPUMEHEHNS MarHUTHBIX HAHOMATEPHAJIOB.

2. [1ns1 9ero u Kak pa3padbaThIBAIOTCSl MATEPHAIIBI C BRICOKOW 3JIEKTPONPOBOHOCTHIO
Y MIPOYHOCTHIO?

3. Uto Takoe 0ObeMHast MOPUCTOCTH?

4. Yto Takoe OpOYHOBCKOE ABUIKECHHE?

5. HazoBuTe OCHOBHBIE 00J1aCTH MPUMEHEHUSI HAHOMATEPUAJIOB?

6. B uém 3akmrouaercs «d ekt gorocan?

7. MOXeT JI1 30J10TO CIIYKUTh KaTaau3aropoM?

8. [Touemy HaHOYACTHUIIHI SBISIFOTCSA d(D(PEKTUBHBIMU KaTan3aTopamMu?

9. YrnepoaHbie HAHOTPYOKHU U UX MPUMEHEHUE.



10.TTepcriekTUBEI UCIIOJIb30BaHUS B 31paBOOXPAHEHUH, AKOJIOTHH,
MaIWHOCTPOEHUH, SHEPTETUKE U T.[I.

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBIISIEMbII MOHUTOPUHI YPOBHS
YCBOCHHS 3HAHUN U (OPMHUPOBAHUS YMEHHUM M HAaBBIKOB B T€UEHHUE ceMecTpa. Texkymui
KOHTPOJIb 3HAHWW, YMEHUW W HABBIKOB CTYJCHTOB OCYIIECTBIISIETCS B XOJI€ YYCOHBIX
(ayIUTOPHBIX) 3aHSATUNA, MPOBOJAUMBIX MO pacnucaHuio. PopMamMu TEKYIIEr0 KOHTPOJS
BBICTYIAIOT OMPOCHI HA MPAKTHUYECKUX 3aHATUSIX, PEIICHHE KOHTPOJIBHBIX padOoT, TOKIIAIIbI
u pedepaTsi.

IIpumepsI 3a1a4
Bapuanm 3a0auu Ne 1

NmeroTcs 1Ba HaHOMAaTepralna OJHOTO U TOTO K€ XMMUYECKOTO COCTaBa, COCTOSIIUE
u3 yactur chepudeckoit hopmbl. CpemnHuii pagnyc 9acTHIl mepBoro marepuana — 200 Hw,
a Broporo — 50 uM. Kakoil u3 IByX MaTepHaioB UMEET OONBIIYIO YAECIbHYIO TOBEPXHOCTh
Y BO CKOJIbKO pa3z?

Bapuanm 3aoauu Ne 2

Jist  mpuroToBiieHHsT TUPO(GOPHOTO HAHOMOPOIIKA MeTayla FOHBIM XHUMHK
KCMOJIb30BaJl JIBYXOCHOBHYIO KUCIIOTY A, cojepxainyo 26.67 % yriaepoaa mo macce, u
po3oB&Iii mopomiok b (coxgepxkut 10,1 % yriepoaa no macce), pa3iararmuics KUCIOTON
C BBIJICJICHHEM T'a3a, UMEIOILEro MIOTHOCTh Npu H.y. 1.97 r/n. B pe3ynbrare peakuuu Obu1
MOJy4EH pPO30BO-KPACHBIM OCAJOK BemiectBa B, dYepHewmMil TMOJ JIEMCTBHEM
CEpPOBOJOPO/Ia U CTAHOBSIIMKCA KOPUYHEBBIM MOJ ACHCTBUEM pacTBOpa TMIOXJIOpPUTA
Hatpusd. [Ipu nHarpeBanuu BemiectBa B 1o 400 °C B uneptHOil atMocdepe ObUT MOJyYeH
HaHornopomok wmetamia ' ¢ pasmepom dyactunn 50 HM. Ha Bo3myxe mnopomiok
caMOpacKaJISIeTCsl, MOCTENEHHO TMPEBPAIIAsICh B YEPHO-KOPUYHEBBIM mopomok /I,
coaepxainuii 21,3 % kuciopoaa mo macce.

1) HazoBuTe HEM3BECTHHIE BEILIECTBA U 3AMUIINTE YPABHEHUS PEAKIUI.

2) IlpuBeauTe mpuMephl MOJIyYeHUS] MTUPO(POPHBIX MOPOIITKOB IPYTUX METAILIOB.

Bapuanm 3aoauu Ne 3

JIBymepHbIii HaHOMaTepHall rpadaH npeacTaBisieT COO0H MOJTHOCTHIO
THAPUPOBAHHYIO TPadUTOBYIO TIIOCKOCTh. Onpenenute OpyTro-hopmyiny rpadana. Yemy
paBen 06bEM Bogopoaa (ripu 25 °C u 100 kI1a), KOTOpPBI HEOOXOAMM IS TIOJIHOTO
ruapupoBanus 100 mr rpadena?

IlepedyeHnb TeM AJi51 MOATOTOBKY J0KJIaAa

1) ITepcrieKTUBBI UCTOIB30BAHUSI HAHOTEXHOJIOTHI B 37PaBOOXPAHEHHUH, YKOJIOTHH,
MaIlIMHOCTPOEHUH, DHEPTeTUKE U T.J.

2) MeToapl KOHCOJMUAALNU YIbTPATUCICPCHBIX HAHOCTPYKTYP: CYTh M YCIIOBHS
peanu3ainuu. CriocoObl yMEHBIIICHHS TOPUCTOCTH HAHOMATEPHAJIOB.

3) TexHOIOTHH AIIEKTPOAYTOBOTO HCIAPEHUSI MATHETPOHHOTO HAIBUICHHUS.

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



5) UcTopust BOBHUKHOBEHUSI HAHOTEXHOJIOT .
6) YriuepoaHbie HAHOTPYOKH.
7) OnTryeckue BOJIOKHA ¢ (POTOHHO-KPUCTAITMUECKON CTPYKTYPOH.
8) Marepuaibl ¥ TEXHOJIOTUN OYyILEro.
9) «YMHBIC» MaTepUAIbI.
10) HanomaTepuaitsl 1yt ”HPOPMAIIMOHHBIX TEXHOJIOTHIA.
11) XuMu4ecKkrue METO BT TTOJTyUeHUS HAHOCTPYKTYD.
12) HaHOMOPOIIKK ¥ KX IPUMEHEHHE.
13) INonumepHbIe HAHOKOMITO3UTAHI.
14) HaHOTEXHOJOTUH U JIcUeHHE OOJIC3HEH.
15) HaHoTexHOJOTHH U OKpYXkarolas cpeaa. OnacHOCTh HAHOYACTHII.
16) YHuKanbHBIE XUMHYECKUE CBOMCTBA HAHOCTPYKTYP
17) Co3nanue 0OBEKTOB IO MPUHIIUITY «CBEPXY-BHH3» U «CHU3Y-BBEPX).
18) Hanockonuveckoe BhIpaliBaHHE KPUCTAIIIOB.
19) HynbMepHbIe HAHOMATEPUAIBI.
20) CyThb «TyHHEJIBHOTO 3B (heKTay.
Tect Ne 1 paznena «OCHOBbI HAHOMATEPHAJIOB)
1. KakuM HHCTPYMEHTOM MOJIb3YIOTCS HAHOTEXHOJIOTH?
a) TYHHETHbHBIM MHKPOCKOIIOM;
0) OIBITHBIM MUKPOCKOTIOM;
B) JIpEJIbIO;
r) 3d MEUKpOCKOIIOM.
2. Yto Takoe HaHO?
a) oJIHa MUJIJTMAP/IHAS;
0) ogHa MUJUTMOHHAS;
B) OJTHA JeCsATas.
3. Kakoil mMeron HE OTHOCUTCA K OCHOBHBIM METOJAM IOJIYYEHUS YIJIEPOIHBIX
HAaHOTPYOOK ¥ HAHOBOJIOKOH?
a) IyrOBOM;
0) OMOTEXHOJIOTUYECKUI;
B) TUPOJIUTUUECCKU;
I) JJa3€pPHO-TEPMHUYECKUI
4. O6pa3oBaHKE CYTIEPMOJIEKYJIbI B CYTIPAMOJIEKYJIIPHOM XUMUU MOKHO OMHCATh KaK:
a) cyocrtpar + cyocrpat(bl);
0) peuenTop + cyoctpar(bl);
B) pELENTOp + PEIenTop;
T') peuenTop + MOHOMEpBI.
5. I'me ObLT M300PETEH CKAHUPYIOMINNA CUIIOBOW MUKPOCKOTT?
a) B Poccumn, B ¢pusnko-rexunyeckoM nactutyte um. Nodde;



0) B mBeiinapckom punmane [BM;
r) B repmanckom ¢punuane IBM;
1) B CIIA, IBM.
6. HanouacTuipl nprHauiexaT OJHOMY U3 U3MEPEHUI:
a) ot 1 1o 1 000 000 000 HaHOMETPOB;
6) ot 1 1o 100 HaHOMETPOB;
B) OT | 10 2 HAHOMETPOB.
7. Kak Ha3piBaeTcs 3HameHuTas KHura O. [Jlpekciepa, IOCBSIIEHHAS
HAaHOTEXHOJIOTHH?
Ortser:
8. B xakoM rogy O. @eitHMaH BBIABUHYJ UJICI0 O Pa3BUTHH HAHOTEXHOJIOTUU?

3anuIInTe YUCio:
9. [Touemy pubOCOMy HA3BIBAIOT MOJICKYJIIPHBIM acceMOIepom?
a) pubOCOMBI CTPOSIT OEJIKK, OCHOBBIBASICh HA MHCTPYKLMSX, XpaHsmuxcs Ha Hutkax PHK;

0) Pubocombl UMEIOT pa3Mep HECKOIBKO JECATKOB HAHOMETPOB;
B) PuGocoMbl MOTYT CBOpaunBaThCs B KIIyOKH, U3MEHSIS YETBEPTUUHYIO CTPYKTYPY;
r) PubocoOb! ymeroT mpeoOpazoBbIBaTh MEXaHUYECKYIO SHEPIUIO B SHEPTUIO XUMHUYECKUX CBSI3CH.
10. Yrto Takoe BE3UKYJIbI?
a) CyOKJICTOUHbIC YACTHUIIbL;
0) HaHOpa3MEpHbIE BUPYCHI;
B) 3AMKHYTbI€ OMCIIOWHBIE MEMOpPAaHHbBIE 000IOYKH;
) OEJIKOBBIE MOJIEKYJIbI, COJIepKalre (PepMEHTHI.
Tect Ne 2 pazgesna «OCHOBBI HAHOTEXHOJIOTHI»
1. Kakas BennunHa He BXOUT B ypaBHeHHe [ mo6ca-Tomcona?
a) TemIiepaTypa IIaBICHUS;
0) cBOOOIHASI TOBEPXHOCTHAS SHEPTHS;
B) U3MCHECHHE TETUIOCO ISP KAHUS;
I') BI3KOCTh KPUCTAJUIUTA.
2. YUto Takoe MOJEKYISIpHBIN acceMOmep?
a) MeJibyaiiias yacTulla aToMa;
0) MoJeKkylsgpHas MallliHa, KOTOpas 3amporpaMMHpPOBaHa CTPOUTH MOJICKYJISIPHYIO
CTPYKTYpYy U3 60Jiee MPOCThIX XUMHUECKUX OJIOKOB;
B) CyOKJIETOUHAs YaCTHIIA,
I') KOJUIOUIHBIN ancamoOib [TAB.
3. Kak Ha3piBaetcs 3HaMeHuTast Kaura O. J[pekciepa, HoCBAIIEHHAs HAHOTEXHOIOTHH?
a) MamvHbI KOHCTPYHPOBaHUS;
0) MaIlMHbI HAHOTEXHOJIOTHH;
B) MaIlIMHbBI CO3aHUS;
I') MaIlIUHBI TEXHOJIOTHH.



4. Kakoe CBOMCTBO XapaKTEpPHO JIJIl MUKPO3MYJIbCUU?
a) MUKPOSMYJIbCUU MPO3PAYHBIE KUIKOCTH;
0) MUKPOSMYJIbCUH UMEIOT TEMHO-CEPHI 1IBET;
B) MUKPO3MYJILCUU HEMIPO3PAUHBIE KUJIKOCTH;
I') MUKPOSMYJIBCHH SIBJISIIOTCS XOPOIIMMH MPOBOAHUKAMH 3JIEKTPUUECTBA.
5. B KakoM MUKpOCKOIIE UCIIOJIb3YETCS KAaHTUIIEBEDP?
a) CKaHUPYIOIIHI CUIOBOM MUKPOCKOII,
0) CKaHUPYIOLIUI TYHHEIbHBIH MUKPOCKOIT;
B) pacTPOBBIN MUKPOCKOIT,
I') IPOCBEYUBAIOIINN AIEKTPOHHBI MUKPOCKOII.
6. PaboTa ckaHUpPYIOIIETO TYHETLHOTO MUKPOCKOIIA OCHOBAHA HA:
a) Audpaxkun peHTreHOBCKUX JTyUeH;
0) [IpocBeunBanum o0pa3ia pEeHTT€HOBCKUMH JTy4aMU;
B) D dexre TyHHEITUPOBAHUS IEKTPOHOB Y€pPE3 TOHKUN AUDIIEKTPUUECKHA TPOMEKYTOK
MEK]1y TTPOBOJISIIIICH MOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOU UTJION;
r) [IpocBeurBanum 00pasiia my4KkoM 3JIeKTPOHOB MpH yckopsitorieM Hanpspkerun 200-400 kB.
7. Ilomenias TOHKUM CJIOW MOJYNPOBOJAHUKA C Y3KOM 3alpPEIIEHHON 30HOU MEXKIY
ABYMsI CJIOSIMHM MaTepHaia ¢ 0oJiee MHUPOKON 3aNpeli€HHON 30HO0H, MOIy4atoT:
a) KBaHTOBYIO TOUKY;
0) KBaHTOBYIO 5IMY;
B) KBaHTOBBIN Oapbep;
') KBAHTOBYIO UTITY.
8. [Touemy KBaHTOBBIE TOYKH HA3BIBAIOT UCKYCCTBEHHBIMU aTOMaMu?
a) KBanToBas Touka, Kak U aTOM, UMEET SAPO;
0) KBanToBast Touka MOXET BCTYIIaTh B XUMHUYECKHE PEAKIIMH MOJI00HO aTOMaM;
B) B KBaHTOBOI TOYKE JIBIJKEHHE OTPAHHYEHO B TPEX HAMPABJICHUSX M IHEPTEeTUUCCKUN
CHEKTP MOJIHOCTBIO TUCKPETHBIM, KaK B aTOME;
r) KBanToBas Touka MMeeT pa3Mepsl aToma.
9. Uro Takoe ¢ymiepen?
a) JKeJe30coAepKaliasi HAHOCTPYKTypa, UCIIOJIb3yeMasi B MEAULMHE;
0) yriiepoiHasi HaHOTpYOKa,
B) CEMENCTBO MIapO0OPa3HBIX MOJBIX MOJIEKYJ o01ei hopmysl Cn;
T') IJIOCKUH JUCT rpaduTa MOHOMOJIEKYJIIPHON TOJIIIHHBI.
10. Yo Takoe kaHTUjIEBEP?
a) KOMIIBIOTEPHBIN OJIOK B CUIIOBOM MUKPOCKOIIE;
0) KoMIbIOTEpHAs porpamMma 00pabOTKU JaHHBIX CKAHUPYIOLIET0 MUKPOCKOIIA;
B) TMOJUIOXKKA JJIs1 00pa3oB B paCTPOBOM MHUKPOCKOIIE;
I') 30H]I B CKAHUPYIOLLIEM CHJIOBOM MUKPOCKOIIE.



Tect Ne 3 paznena «IIlpumeHeHre HAHOMATEPUAJIOB U HAHOTEXHOJIOT Hil»
1. ITo nomenkiarype MIOITAK dynnepen C7q 0003Ha4aeTCsi CHMBOJIOM
(C70-15n)[5,6]. UTO 03Ha"aroT U@ PHI B KBaIPATHBIX CKOOKaxX?
a) TPYIIy CUMMETPUH;
0) TuTEepaTypHBIC CCHUIKY;
B) 1MaMeTp pysiepeHa B HAaHOMETpax;
T') YACJIO aTOMOB B KOJIbIIAX.
2. Coenuuenus (yIepeHOB, B KOTOPHIX MPUCOCAVMHEHHBIC ATOMBI, MOHBI WIIH
MOJIEKYJIbI HAXOSTCS CHAPY U YIIIepOAHONU 000JI0UKH, HA3bIBAIOTCS:
a) 9K303/IpajbHbIe COCAMHEHUS;
0) SHI03ApAIHHBIE COCTUHECHUS;
B) CynpaJpalibHbIE COCIMHEHHS,
I') MapaJpajibHbIE COCTUHEHUS.
3. Kakue HaHOCTpYKTYypbl OOHAPY>KEHBI B ITYHTUTOBBIX MOPOAaXx?
a) OJJHOCJIONHBbIE HAHOTPYOKH;
0) pymnnepensr;
B) JIMTIOCOMBI,
') MATHUTHBIE KUJIKOCTH.
4. B kakoMm roay H. ®@eliHmMaH BBIABUHYJ UACIO O PA3BUTUN HAHOTEXHOJIOTHH?
a) 1653;  0) 1876;
B) 1959; 1) 1985.
5. Kak mensercs Bkiaa mexdaszHoil obiacT B 0OIIME CBOMCTBA OOBEKTa MPHU
YMEHBIIICHUH €ro pa3mepa?
a) Ilpu ymeHsiieHUM pa3zmepa 0O0bEeKTa BKJIAJ Mexk(a3HOW o0IacTu B oOIIME CBOMCTBA
00BEKTa YMEHBIIIAETCS;
0) Ilpu yMeHbIeHUN pa3Mepa 00BbEKTa BKJIAJ MexdaszHoi obiacTh B OOIIHME CBOWMCTBA
00bEKTa YBEITUUUBACTCS;
B) IIpn yMeHblIeHUn pa3Mepa oObeKTa BKIaa Mex(da3sHoi o0yiacTh B 00IIME CBOMCTBA
00BbeKTa MPOXOAUT uepe3 Makcumym npu 100 HM;
r) [Ipu ymensieHun pasmepa oO0beKkTa BKJIaJ Mexda3zHOW 00ysiacTu B OOIIME CBOWCTBA
o0BbeKTa MPOXOAUT uepe3 MUHUMYM Tipu 100 HM.
6. UTo o3HayaeT OTHOCSIIUKCS K CO3IaHII0 HAHOOOBEKTOB TepMuH "Bottom up"? a)
CO3/1aHHE€ HAaHOCTPYKTYPUPOBAHHOTO CJIOSl HA IIOBEPXHOCTH OOBEKTA;
0) cTpykTypooOpa3oBaHue, CO3/IaHle HAHOCTPYKTYP U3 aTOMOB U MOJIEKYIT;
B) IMCIIEPTUPOBAHKE, YMEHBIIIEHUE pa3Mepa HAHOOOBEKTOB,;
T') CO37aHNE HAHOCTPYKTYPHUPOBAHHOTO CJIOS METOJIOM CYOJIMMAIlMH BEIIECTBA
7. Yrto Takoe HAaHOTPYOKH?
a) TPOTSKEHHBIE CTPYKTYpPBI, COCTOAIINE W3 CBEPHYTHIX T'E€KCArOHAIBHBIX CETOK C
aTOMaMH YIJIepoja B y3Jiax;



0) ceMeiCcTBO mapo0Opa3HBIX MOJBIX MOJIEKYH o01mel hopmynoit Cy;
B) IPOTSKEHHBIE CTPYKTYPbI U3 YTIIEPOIHBIX NMEPEIICTEHHBIX LENEH;
I') METAJUIOOPTaHUYECKHUE BUTHIE TTOJIUMEPHI.

8. Kto 13 u3BecTHBIX HcciieioBarese He sBiseTcs gaypearom HobeneBckoii npemun?

a) X.-M. Jlen;

0) )K.1 Andepos;

B) P. ®eitnman;

I') IPaBUJILHOTO OTBETA HET.

9. B xakux ycTpoicTBax NPUMEHSATCS MarHUTHAS )KUJKOCTh?

a) KUHECKOIIBI;

0) TpaH3UCTOPHI;

B) YCTPOMCTBA CMa3KU MAarHUTHBIX JICHT;
') TUHAMHUKH.

10. Yto Takoe pa3mMepHbIi 3P(HEKT B TEXHOJIOTUM HAHOMATEPUAJIOB?

a) U3MEHEHHE CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa 3JIEMEHTOB UX CTPYKTYPBbI;
0) u3MeHeHue pa3Mepa HaHOOOBEKTOB B 3aBUCUMOCTH OT BHEILIHUX YCJIOBUH;
B) U3MEHEHHUE CBOWCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIOBUM;
I') I3BMEHEHHUE pa3Mepa HAaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa.
KpuTtepun oieHKH TeCTOBBIX 3aJaHMIA:

1. ITonHOTa 3HAHUI TEOPETUUECKOTO KOHTPOJIUPYEMOTO MaTEpHUaa.

2. KonnuecTBO NpaBUIIbHBIX OTBETOB.

[IpomesxkyTouHas arTecTaluus OCYIECTBISETCA B OpMeE 3aueTa C OLIEHKOM.

Bonpocsl BLIXOAHOT0 KOHTPOJIA (3a4eT)

1. PackpoiiTe onpeneieHre NOHATUS «HAHOTEXHOJIOTHUSD.

2. B 4eM COCTOHUT MEXIMCUUIIMHAPHOCTh HAHOTEXHOJIOTMH KaK HAMpaBJICHUS U
KAaKOBO €€ 3Ha4CHME ISl HAyYHO-TEXHUUYECKOIO Iporpecca?

3. [lepeunciute MPUOPUTETHBIE HAMPABIICHUS PA3BUTHSI HAHOTEXHOJIOTUH.

4. OxapakTepu3ynTe OCHOBHBIE PAa3HOBUIHOCTH HAHOMATEPHUATIOB.

5. Kakumu pa3mepamu 3epeH (ClIO€B, BKIIOUEHUW, MOp) XapaKTEepPU3YHOTCS
HaHOMAaTepHUaJIbI?

6. B ueM cX0JICTBO M pa3nuyre KJIaCTEPOB, HAHOYACTHUL] U HAHOIIOPOIIKOB?

7. NaitTe o0IIyI0 XapaKTepUCTUKY CTPYKTYPhl HAHOMATEPUATIOB.

8. BeiBenure COOTHOLICHMS, OMMCHIBAIOLIME 3aBUCUMOCTh OOWIeH  moiu
IIOBEPXHOCTEN pasleiia, a TAKXKE J0JEeH MEK3EPEHHBIX I'PaHUIl U TPOMHBIX CTBIKOB OT
pasmepa KpUCTaJIIUTOB.

9. Uro BBISBISET BBICOKOpA3pEIIAONIas IMPOCBEUYUBAIOIIAS  AJIEKTPOHHAS
MUKPOCKOITHS.

10. CpaBHHTE AOCTOMHCTBA U HEAOCTATKU METOJOB MPOCBEUNBAIOIIEH AIEKTPOHHON
MUKPOCKOIIUH U PEHTT€HOCTPYKTYPHOI'O aHAJIA3a.



11. HazoBute ocHOBHBIC pa3MepHbIe 3PdEeKTh B HaHOMAaTepHUaax.

12. Bnusnue pasmepa 3€peH HAHOMATEPUAJIOB HA BEJIMYHMHY MOBEPXHOCTHOTO
HaTsDKEHUs 6S U TerioBbie 3 dexts AH npu oTxure.

13. Oueprusa I'n66ca AG(T), sHTanbNUUHBIA U SHTPONUUHBIN BKJIAJ B CBOOOTHYIO
SHEPTHUIO.

14. TemnoBoe pacmpeHne HaHOMATEPUAJIOB, 3aBHUCHUMOCTh KO3PQHUIMEHTA
00BEMHOTI0 TEMJIOBOr0 PACHIMPEHHS OT pazMepa KpUCTAILIUTOB.

15.35neKTpoconpoTUBIEHUE HAaHOMAaTEPHAJIOB, 3aBUCUMOCTb YIEITBHOTO
AIIEKTPOCOTPOTUBIICHHS OT Pa3Mepa 3epHa U TEMITEPATypbl METAIIIOB, HUTPUIOB, OOPHUIIOB U JIp.

16. 3aBucuMocTH MUKPOTBEPAOCTH U MOAYJsA FOHra OT OTHOCHUTENIBHOU IIJIOTHOCTH
HAHOKPUCTAIUTNYECKUX CTPYKTYP.

17. IIpo4yHOCTP M IUIACTUYHOCTh HAHOKPUCTAUIMYECKUX MaTEPHATIOB, pPa3MeEphI
00pa3LoB JJIs1 UCHBITAHUS HAa PACTSHKEHHE, 3aBUCHMOCTU HampsbKeHUE — AedopMainus Ha
MIpUMEpPE MEIHBIX 00PA3LOB.

18. Mexanusmbl  gedopmanuv, OCOOCHHOCTH  MEXaHMYECKUX  CBOWMCTB
HaHOMaTEPHAJIOB.

19. IIpeumyiecTBO MOPOIIKOBBIX TEXHOJIOTUMH. BHIBI MOPOIIKOB, MCIOJIB3yEMBIX
VTSI IOJTyYEHUs HAHOMATEpPHAJIOB, ONIEPALIMH ITOPOLIKOBOM TEXHOJIOTUU.

20. ®usznyeckue U XUMUYECKAE METOJbI TTOTYyUYEeHUS MOPOILIKOB JJIsi MPOU3BOJICTBA
HaHOMaTEPHAJIOB.

21. OOBSICHUTH CYUIHOCTb KOHJEHCALlMOHHOTO METOJa Ha IMPUMEpPE YCTAHOBKH
I'nmenrepa.

22. Metoapl KOHCOJMIAUMU YJIbTPAIUCIEPCHBIX HAHOCTPYKTYP: CYTh M YCIIOBUS
peannzanuu. CriocoObl yMEHbIIEHUS! TOPUCTOCTH HAHOMATEPUAJIOB.

23. MeToapl MHTEHCUBHOM IIACTUYECKON Nepopmaluu KpydeHUEM O] BHICOKHM
JABJICHHEM U PABHOHAKAJIBHBIM YIJIOBBIM ITPECCOBAHUEM.

24. Metoabl KOHTPOJIUPYEMOU KpUCTAILTM3AIMUA U3 aMOP(GHOT0 COCTOSHUS. THIIbI
MOJIy4aeMbIX CTPYKTYpP B 3aBUCUMOCTH OT YCJIOBUW 3aKajKh W3 >KHJKOTO COCTOSTHUS:
OJIHO- 1 MHOTO(a3HOH, aMOp(PHO-KPUCTATUIIUYECKON, aMOPPHOM.

25. du3nyeckrue U XMMHUYECKHE METOJbl MOJYyYEHHs HAaHOCTPYKTYPHBIX IUICHOK;
TEXHOJIOTMH HOHHOTO OCAKICHUS.

26. MeTo1 ra30TepMHUYECKOTO HANBUIEHUS! HAHOCTPYKTYPHBIX MOKPBITHI.

277. MeTo1bl OJyY€HHsI HAHOIIOPHUCTBIX MaTeprajoB, pa3MePbl HAHOMOP.

28. Tpybuarbie HaHOMaTepualibl. CriocoObl MOJYYEHUS YTIIEPOAHBIX HAHOTPYOOK.

29. TexHOJOTUHU MOJIUMEPHBIX PEIIOTOYHBIX HAHOMATEPUAJIOB.

30. Meroabl caMOCOOpPKH HAHOCTPYKTYp: (PU3MUECKHI MPOLECC «CBEPXY-BHU3BY,
XUMHYECKUHN «CHU3Y-BBEPX).

31. Bnusinue sueprun Y3K Ha xapakTepucTuku mMexaHnuyeckux cBoictB IIKM (Ha
IIpUMEpPE KOHLIEHTPALMOHHBIX 3aBUCUMOCTEN Mpeena NPOYHOCTH U MOAYJISl YIIPYTOCTH).



32. OxapakTepusyiiTe O0COOEHHOCTH KOHTAKTHOTO B3aMMOJICHCTBHSI YACTHII
HAllOJHUTENAS W  MaTpUUbl 0OpPU  OTPAHUYECHHHM TEIUIOBOTO  PACIIMPEHUs  MpH
TepMOOOpabOTKE.

33. Jlaiite oOuIyl0 XapaKTepUCTUKY (U3HMUECKUX MPOIIECCOB HOHHO-IY4YEeBOM
oOpaboTtku. [IpenmyriecTBa HOHHOW WMIUTAHTAIIMM B CPABHEHUHU C JAPYTHUMH METOJaMHU
MOBEPXHOCTHOTO MOAU(DHUIIMPOBAHUS, HEJOCTATKH METO/IA.

34. IlpuBenutre 3aBUCUMOCTH MHKPOHANPSIKEHUH G M MEKIUIOCKOCTHOIO
PACCTOSHMS OT TOJIIMHBI PACCEUBAIOIETO €105 D.

35. Tpu Tuna KOMOMHUPOBAHHBIX TEXHOJOTUM MOHHO-BAaKYyMHON 00pabOTKH.

IIkaJabl OeHKH 00pa30BaTeJIbHBIX J10CTHKEHU I

Basibl
(uToroBoit OcBoenue
. . . TpedoBanus K 3HAHUSIM
PEUTHHIOBON | KOMMeTeHIMii
OLIEHKH)
100-85 [IponBunyThiii | OTBETHI HA TOCTABJICHHBIE BOMPOCHI  IOJHBIC, YETKUE U
YpOBEHBb pa3BepHyThle. PemieHus 3agady  JOTUYHBI, JOKa3aTENbHBI U
JEeMOHCTPUPYIOT aHAJUTUYECKHE M TBOPUYECKHE CIIOCOOHOCTH
CTYyJCHTA.
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 ba3zoBbrit OTtBeTbl Ha BONPOCHI M  PEIICHHUS I[OCTaBICHHBIX 3a7ad
YPOBEHb HEIOCTAaTOYHO TMoJHbIe. JIoruKa U Mocae10BaTeIbHOCTh B PEIICHUN
3a]ja4 UMEIOT HapylIeHus. B 0TBeTax 0TCyTCTBYIOT BHIBOJIBI.

WtoroBasi oOlleHKAa BBICTABIsACTCS IyTeM TMepeBoja HaOpaHHbIX OasioB B
COOTBETCTBHHM CO CIICIYIOIIEH TaOIUIICH:

O1eHKa 110 5-0aJUILHOM IIKajle T SO i1 e L Oneunka ECTS
JK3aMeH
5 — «omauuno» 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3 wo 65-69
«Y0081eMBOPUMENLHOY 60-64 E
2 — «Hey0081emeopUMENbHOY Menee 60 F

Y4eOHO-MeTOAMYECKOe 1 MHPOPMALIMOHHOE o0ecnieyeHre y4eOHOM TN CIUIINHBI
OcHoBHas 1uTeEpaTypa
1. TTonenos HO.B., Eroposa E.B. ®u3nko-XuMHYE€CKHME OCHOBBI HAHOTEXHOJIOTHI:
yueoHuk / FO.B. Ilonenos, E.B. Eroposa. — Cankrt-Iletepoypr: Jlanp, 2019. — 180 c.
[DJIEKTPOHHBIN pecypc] URL: Pexum JOCTyIa:
https://e.lanbook.com/reader/book/125699/#2



https://e.lanbook.com/reader/book/125699#173
https://e.lanbook.com/reader/book/125699#173
https://e.lanbook.com/reader/book/125699#173
https://e.lanbook.com/reader/book/125699/#2

2. Ilpsxun E.W. Hanomarepuansl u HaHoTexHosoruu: yueObuuk ans BO / E.N.
[Tpsixun, C.A. Bonorxanuna, A.Il. IlerkoBa u [u np.]: nox pen. E.W. IIpsixuna. — Cankr-
[TerepOypr: Jlanp, 2020. — 372 C. Pexum JIOCTyTa:
https://e.lanbook.com/reader/book/149303/#2

3. amomckmit O.H. Ontuka cpen co Ciiy4ailHbIM OJM3KUM K HYJIO TTOKa3aTejieM
npeiaomsieHusl.  DyHAaAMEHTalbHBIE OCHOBBI, HAHOTEXHOJOTMM U  MPUMEHEHUE:
monorpadus / O.H. T'agomckuit, H.M. Ymakos. — Caukt-IlerepOypr: Jlans, 2020. — 288
c. Pexxum nocryma: https://e.lanbook.com/reader/book/139292/#134

4, [Tnomomwsmo P.JI. HaworexHonoruu. IlomydeHue, MeETOIbI KOHTPOJIS W
MEXIAYHapoJiHasl CTaHAapTU3alsl HaHOMarepuaios: yd. nocooue / P.JI. Tlnomozassino. —
KpacHonap: KyoI'TY, 2018. — 135 C. Pexum JOCTyTa:
https://e.lanbook.com/reader/book/151171/#3

JlononHuTenbHasA JIUTEPATypa

5. Ky3nenoa W.M., Xapnammuau X.D. OOmas XumMuyeckass TEXHOJOTHS.
OCHOBHBIE KOHLENIHUH TPOECKTUPOBAHUS XUMHUKO-TEXHOJOrnyeckux cucrem / M.M.
Kysnenora, X.3. Xapmamnumu. - Cankr-IlerepOypr: Jlanb, 2014. - 384 c. Pexum
noctyna: https://e.lanbook.com/reader/book/45973/#2

6. TumodpeeBa M. H., Ilanuenko B. H. HanorexHonoruu. Xumuueckue,
¢u3nyeckue, OHOJOTMYECKHE M 3KOJOTMYECKHe achekTbl: MoHorpapus / M.H.
Tumodeera, B.H. Ilanuenko. — HoBocubupck: m3a-so HI'TY, 2013. — 283 c. Pexum
noctyma: https://e.lanbook.com/reader/book/152281/#10

/. Mapromun B.H., )KabpeB B.A. Brenenue B HaHoTexHOJOrH0: yueOnuk / B.M.
Maproaun, B.A. XKabpes. — CII6.: Uzn-Bo Jlans, 2012. — 464 c. Pexum nocryma:
https://e.lanbook.com/book/4310

IIporpammMHuoe o0ecnieduenue 1 MHTEepHET-pecypcehI:
- IPOIIECC  pealu3ali  O00pa3oBaTENbHOW  MPOrpaMMbl MO  JUCIHUIUIMHE

«be30macHOCTh KU3ZHEACATEILHOCTH» B COOTBETCTBUM ¢ TpeboBanusimu OC HUAY
MU®U obecneyeH HEOOXOAWMBIM KOMIUIEKTOM JIMLIEH3UOHHOTO IPOrPaAMMHOTO
oo0ecrieuenus « Wordy», «Power Paint» «EXcely;

- TIEpEYCHb PECYpCcOB MHGOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»
HEOOXOAMMBIX JJI1 OCBOCHUS AUCITUTUIHHBIL:

- DnekTpoHHas OubnnoTeka oO0pa30BaTENbHBIX M MPOCBETUTEIHCKUX HW3JIAHUM
[DnekTponHbIil pecypc]. — Pexxum nmoctyma: http://window.edu.ru/resource/652/49652,
CBOOO/THBIM.

MarepuajibHO-TEXHHYECKOE o0ecneyeHre y4eOHOM TUCUMIITIMHBI

JIekIIMOHHBIE M TMPAKTUYECKUE 3aHSTHS TPOBOMITCA B CIEIUATU3UPOBAHHBIX
ayJIUTOPHSIX, OCHAIIICHHBIX MYJIbTUMETUHHBIM 000pYA0BaHUEM.

MynbTUMeTUIHBIN KypC KU, BUACO(DUIEMBI, MAKEThI U TJIAKATHI.


https://e.lanbook.com/reader/book/149303/#2
https://e.lanbook.com/reader/book/139292/#134
https://e.lanbook.com/reader/book/151171/#3
https://e.lanbook.com/reader/book/45973/#2
https://e.lanbook.com/reader/book/152281#4
https://e.lanbook.com/reader/book/152281#4
https://e.lanbook.com/reader/book/152281#4
https://e.lanbook.com/book/4310

Y4eOHO-MeTOAUYECKHE PEKOMEHAALMH VISl CTYJAEHTOB

1. Vkazanus ona npocaywueanus nekyuil

[lepenq HavamoM 3aHATUH BHUMATENBHO O3HAKOMHUTBHCS C YYEOHBIM IIJIAHOM
IPOBEAECHUS JIEKIIUN U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

Ilepen mocemenremM o4epeTHON JIEKIUN OCBEKUTH B ITAMSITH OCHOBHBIE KOHLEIIIIUN
MPOMJIEHHOTO paHee Marepuana. [loAroToBUTH TMpU  HEOOXOIMMOCTH  BOIPOCHI
npenojasarento. He Hago onacatbes, 4TO BOIMPOCHI MOTYT ObITH TPOCTHIMHU.

Ha onekuuu OCHOBHOE BHHMAaHHE CJEIyeT yaensaTh He dopMmynaMm u
MaTeMaTUYECKUM BBIKJIQJKaM, a COJEPKAHUIO HM3y4aeMbIX BONPOCOB, ONPEACICHUSIM U
NOCTaHOBKaM 3a/1a4.

B mnporecce u3ydenus JIEKIIMOHHOTO Kypca HEOOXOJMMO MO BO3MOXXHOCTH YacTo
BO3BPAILATHECA K OCHOBHBIM MOHSTHSIM M METOAAM pEIIeHHs 3a1ad (37eCh BO3MOKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/IECHTOB).

JKemarenmpbHO MCHONB30BATH KOHCIIEKTBHI JIEKIMM, B KOTOPBIX HCIIOIb3YETCA
MPUHSATAs MPENoaBaTeseM cucTeMa 0003HaAUYEHUN.

Jnia 6onee moApoOHOTO M3yUeHUsl Kypcea cienyeT paboTaTh C pEKOMEHI0BaHHBIMU
JUTEPATYPHBIMA HCTOYHUKAMH U BHOBb IOSIBIISIFOIIIMMUCS UCTOYHUKAMM.

2. Vkazanus onsa yuacmus 8 npakmuyeckux 3aHamusx

Ilepen mocenieHWEM NPAKTUYECKOTO 3aHATHS YSACHUTh TEMYy 3aHATHA U
CaMOCTOSITENIBHO U3YUYNTh CBS3aHHBIE C HEN MTOHATHS M METOABI PEIECHUS 3a1a4.

[lepen pemieHreM 3aad aKTUBHO y4acTBOBATh B OOCYKIEHUHU C IPENojiaBareseM
OCHOBHBIX IOHSTHN, CBA3aHHBIX C TEMOM 3aHATHS.

B nponecce pemenus 3a1a4 BECTU JUCKYCCUIO € IIPENOAABATEIEM O IIPAaBUIIBHOCTH
IIPUMEHEHUS METO/IOB UX PEILIEHUS.

IIo BO3MOKHOCTM CaMOCTOSITENBHO JOBOJAUTH PEUICHUE IpEIaraéMbIX 3a1ad o
OKOHYATEJILHOTO UTOTA.

B kxoH1Ie 3aHATHS ITPU HEOOXOJMMOCTH BBISICHUTD Y MPETIOIaBaTENs HESICHBIE BOMPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOIHEHHUS pa0OThl HEOOXOAMMO pacleyararh.

3. Vkazanus ons eévinonnenuss camocmosimensHou pabomol

[TonyuuTs y mpenogaBaTeis 3aJaHUE W CHUCOK PEKOMEHJIOBAHHOM JINTEPATYpHI.
N3ydyeHne TEOpPETUYECKUX  BOINPOCOB  CIEAYET MPOBOJAUTH IO  BO3MOXXHOCTH
CaMOCTOSITENIbHO, HO TPH 3aTPYAHEHUAX 00pallaThCs K MPEo1aBaTelio.

IToaroToBUTH MUCHEMEHHBIN OTYET O IIPOJICTIAHHON padoTe.

[Ipu BeINOTHEHUH (PPOHTANIBHBIX 33JIaHUI MO YCMOTPEHHUIO TpernoaaBaTess padora
MOKET OBITh OIleHEHa 0e3 MUCHMEHHOr0 OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJbHbBIC
BOIIPOCHI, MPU YCIIOBUU aKTUBHOM CaMOCTOSITEIBHOM paOOTHI.

IToATOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.



MeToanuyeckue peKoMeHAaluu AJIs penoaaBareJiei

1. Vxazanus ons npogedenus nexyuti

Ha nepBoit BBOJHOM JIEKIIMH CIeNIaTh OOIIHi 0030p coAepKaHus Kypca U OTMETHUTD
HOBBIE METOJBI M MOJAXOJbl K PEIUICHUIO 33/1a4, pACCMaTPUBAEMBIX B KypCE, JOBECTH JI0
CTYZCHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIPOCHI.

[Ipy MOATOTOBKE K JIEKIIMOHHBIM 3aHATHAM HEOOXOAMMO NpPOAyMaTh IUIAH €ro
IIPOBEJICHHUSI, COJEPKAHNE BCTYIIUTENBHOM, OCHOBHOM M 3aKJIKOYUTEIBHON YaCTU JIEKIIUH,
O3HAKOMHTHCSI C HOBMHKAMHU YYEOHOH W METOAMYECKON IUTEepaTyphl, MyOIMKAIUSIMU
NEPUOJANYECKON MeYaTH MO TEME JIEKUMOHHOTO 3aHsATuA. [lepen u3nmoKeHueM TEKYIIEro
JEKIIMOHHOTO MaTephajia HAlMOMHUTh OO0 OCHOBHBIX HWTOTraX, JOCTUTHYTHIX Ha
npeaplaymux Jekiusax. C 3ToOM LeNbl0 3aJaTh HECKOJIBKO BOIPOCOB AYJUTOPUU H
OCYIIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B Xonxe JEKUMOHHOTO 3aHATHS MPENnoaaBaTellb JOJDKEH Ha3BaThb TEMY, y4deOHBIE
BOIIPOCHI, 03HAKOMUTH CTYJICHTOB C MIEPEYHEM OCHOBHOW M JOTIOJIHUTEIBHOU JTUTEPATYPhI
o TeMe 3aHATHs. PacKkpbiBas cojep:kaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBAThH BHUMAHUE
CTYJICHTOB Ha OCHOBHBIX KaTETOpHsX, SBICHUSIX U TMPOIECCaX, OCOOCHHOCTSIX HX
IpoTeKaHus. PacKppIBaTh CYIIHOCTh U COAEPKAHUE PA3IUYHBIX TOUEK 3PEHUS U HAYUYHBIX
MO/IXO/I0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUM U MPOIIECCOB.

Cnegyer aprymMeHTUpOBaHO OOOCHOBaTh COOCTBEHHYIO MO3ULHUIO IO CIOPHBIM
TeopeTnyeckuM BompocaMm. IlpuBoauTe mnpuMmepsl. 3agaBaTh IO XOAY H3JIOKEHUS
JEKIIMOHHOTO MaTepuajga PUTOPUYECKHE BONPOCHI U CaMOMY JaBaThb Ha HUX OTBET. JTO
CIIOCOOCTBYET AKTHBU3ALIMM MBICIUTEIBHON JESITEIIbHOCTU CTYAEHTOB, MOBBIIIEHUIO HX
BHUMAHUs U MHTEpPECa K MaTepually JEKLUU, €€ colaepkaHuro. lIpenomaBarens nomKeH
PYKOBOIUTH pPabOTOM CTYACHTOB 10 KOHCHEKTUPOBAHUIO JIEKIIMOHHOTO Marepuasa,
MOJYEPKUBATh HEOOXOJUMOCTh OTPAKEHHUSI B KOHCIEKTaX OCHOBHBIX IIOJIOKEHUN
M3y4aeMoil TeMbl, 0CO00 BBIJIETISISA, KATErOpUANIbHBIN anmapar. B 3akmountensHol yactu
JEKIMH HeoO0XoAuMo cQOopMyIHpoOBaTh OOLIME BBIBOJABI MO TEME, PACKPHIBAIOIIME
collepKaHUE BCEX BOMNPOCOB, MOCTABJIEHHBIX B JIeKIUU. OOBABUTH IJIAH OYEPEIHOTO
MIPAKTUYECKOIO 3aHATHS, AAaTh KPATKUE PEKOMEHAAIMU IO MOATOTOBKE CTYJIEHTOB K
cieayromen sekuuu. OmnpenenuTt MeCTO W BpeMs KOHCYJbTAIlUUM  CTYACHTaM,
MO>KEJIaBIIUM BBICTYIUTH C IOKJIaJaMU U pedepaTami.

Ha nocnenneit nexkuuu ynenuTs Bpemsi st 0030pa HanOoJiee BayKHBIX MOJIOKEHUH,
PaCCMOTPEHHBIX B Kypce.

2. Vkazanus ons npogedenusi npaxmuyeckux 3aHAmu.

[Ipy nOAroTOBKE K MPAKTUYECKOMY 3aHSATHIO MPENOJaBaTeNio HEOO0XO0IUMO
YTOYHUTH IUTAH €ro MPOBEIEHHUs, MPOoayMaTh (POPMYIUPOBKH U COJAEpKAHHE Yy4EOHBIX
BOIIPOCOB, BBHIHOCHMBIX Ha OOCYXXJEHHE, O3HAKOMHUTHCS C HOBBIMHU MYOJIMKAIUSIMH TI0
TEeM€ MPAKTUYECKOTO 3aHATHs. MOXHO 3aBECTH pabOuyr0 TeTpajb, B KOTOPOUM yUUTHIBATH
MOCEIIAEMOCTD 3aHITUN CTYJCHTAMHU U OLICHUBATh UX BBICTYIUICHUS B COOTBETCTBYIOLINUX



O6ammax. Oxa3pIBaTh METOJWYECKYIO TIOMOIb CTYACHTaM B TMOATOTOBKE JOKIAI0B U
pedeparoB O aKTyaJbHBIM BOIMpocaM O0OCYXIaeMoil TeMbl. B Xome MpakTHYeCKOro
3aHATHAS BO BCTYIUTEIBHOM CJIOBE PACKPBITh TEOPETHUECKYI0 M TPAKTHUECKYIO
3HAYUMOCTh TEMBI 3aHSITHSI, ONPEISITUTD MOPSIOK €T0 POBEIACHIUS, BpeMs Ha 00CyKIeHUE
KaXJI0TO y4eOHOTO Bompoca. J[aTh BO3MOXHOCTh BBICTYITUTH BCEM KEJIAIOIIUM, a TAKKe
MPEIOKUTh BBICTYIIUTh TEM CTYJAEHTaM, KOTOpPbIE IO TeM WJIM HWHBIM MPUYHHAM
MPOITYCTUIIU JIEKIIMOHHOE 3aHSATHE WM MPOSBISIOT MaccUBHOCTH. LlenecoobpaszHo B xoje
oOCyXIeHHs Y4eOHBIX BOIIPOCOB 33/1aBaTh BRICTYIAIOIIUM U ayAUTOPUH JTOTIOTHUTEILHBIE
¥ YTOYHSIOIINE BOMPOCHI C IENBI0 BBIACHEHUS WX TIO3HIMHA MO CYIIECTBY OOCYKIAeMBIX
npo6sieM. [ToompsATs BBICTYIUICHHSI C MECTa B BHJIC KPAaTKHUX JOIMOJHEHUN M MMOCTAHOBKH
BOTIPOCOB BBICTYHAIOIINM UM TMPETOaBaTeNi0. B 3aKIIOYMTENIFHON YacTH MPaKTHUYECKOTO
3aHATHS CJIETYET MOJIBECTH €TO UTOTH: 1aTh O0BEKTUBHYIO OIEHKY BBICTYTUICHHA KaXKIO0TO
CTyJICHTa U y4eOHOU IPYIIIHI B 1IeJIOM. PacKphITh MOJIOKUTEIBHBIC CTOPOHBI U HETOCTATKU
MIPOBEICHHOTO MPAKTUIECKOTO 3aHATHA. OTBETUTH HA BOMPOCHI CTYAeHTOB. Ha3BaTh Temy
OYEPETHOTO 3aHATHSL.

3. Vkazanus no konmponto camocmoamenvHou pabomul cmy0eHmos

[Io ycMmoTpenuto mpemnojaBateis 3ajlaHUE€ Ha CaMOCTOATEIbHYI0 pPadOTy MOXKET
OBITh MHUBUTYAJIbHBIM UJTH ()POHTATILHBIM.

[Ipy wWCHONB30BaHMKM WHIWBHAYAIbHBIX 3aJaHUN TpeOOBaTh OT CTYACHTA
MUCHbMEHHBIN OTYET O MPOJICIIAHHON padoTe.

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

C 1enpl0 KOHTPOJISI KA4eCTBA BBIMOJTHEHHUS CaMOCTOSITENIbHOW pabdoOThl TpeOOBAThH
WHIUBUyaJIbHBIE OTYETHl (JOMyCTUMO BMECTO MHCHBMEHHOTO OTYeTa MPUMEHSTH
WHUBUTyaJIbHbIE KOHTPOJILHBIE BOTIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u
y4€OHBIM TIJIAaHOM OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMMBbl IO HAMPABJICHUIO MOJATOTOBKU
18.03.01 «XuMu4eckasi TEXHOJOTHSD.

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

iy’

Perienzent ( %z/% noteHT, 3ybosa H.I'.

[Iporpamma onoGpena Ha 3aceganuu YMKH 18.03.01 «Xumudeckass TEXHOJIOTHUS
ot 15.11.2021 rona, mpotokos Ne 2.
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