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1. IlepeyeHb NIIAHNPYEMBIX Pe3yabTATOB 00y4YeHUs MO JUCIHUIINHE,
COOTHECEHHBIX € INIAHUPYEMbIMHU Pe3yJIbTaTaMH 0CBOEHHS 00pa30oBaTeIbLHOI
NMporpaMmbl 0 Hanpasjenno Quzuka

B pesynbratre ocBoenuss OOII maructparypsl

oOyyaromuiicss J0JXKEH

OBJIAJIETh CIIEIYIOIUMU PE3YyIbTaTaMU 00y4EHUs 110 JUCLIUIUINHE:

Koo Pe3yabTathl IlepeyeHb MIaHMPYyeMbIX Pe3yJdbTATOB 00y4eHUS 10
Komneme ocsoenust OOII IUCHMILIMHE
Huuu Cooepicanue
Komnemenuuu
OIIK-6 | CriocobHOCTB 3nare: 1. AmoTponHble MoAUQHKANIMK - yriaeponaa. 2.
HCIIOJIb30BaTh @OynnepeHoBbie CTPYKTYpPHI. 3. OTKPBITHE, CBOWCTBA, CUHTE3 U
3HAHUS npuMeHeHne (yJiepeHoB, yriaepoansix HaHoTpyOok (YHT) u
COBPEMEHHBIX rpadena. 4. Teopus ctpoenus dymaepesoB u YHT. 5.
npoOieM u Ob6pazoBanue ctpykryp YHT. 6. DnekTpoHHbIE CBOHCTBa
HOBEUIIINX YHT wu rtpadena. 7. CBsA3b CTPYKTYphl U DJIEKTPOHHBIX
JIOCTHUKEHHI ceorictB YHT. 8. Ontuueckue coiictea YHT. 9. Maruutnsie
(GU3UKK B HAYIHO- coiictea YHT. 10. Mexannueckue cporictea YHT. 11.
uccienoBarenbckoil | CBolicTBa THOPUAHBIX W HANOJHEHHBIX HAHOTPYOOK. 12.
pabote Mertoabl cUHTE3a YIiaepOAHBIX HAaHOMaTepuaioB. 13. Metobl
OUYHUCTKH, pa3feneHus U (yHKIHoHamu3anuu cBoicts YHT.
14. Meroasl ucCCAEOOBaHMS  CTPYKTYphl M CBOWCTB
yriaepoAHbIX HaHoMarepuanoB (TepmorpaBumerpuyeckuit
Metron. Mukpo-Paman. Onrudeckue MeToAsl. MeToasl
AIIEKTPOHHOM MMKpockonuu). 15. Mexanusmsl pocta YHT.
16. Onrocrennbie u MHOTOCcTeHHBIe YHT. 17. O6pazoBanue
ruOpuIHBIX CTPYKTYp. 18. CroHTaHHas 3apska HAHOTPYOOK.
YMmernb: 1.  HWHrepnperupoBaTh  AKCIEPUMEHTAIbHBIE
pe3yabTaThl UCCIIEI0BAHUS CBOMCTB YTII€POIHBIX
HaHOMAaTEpHUAaJIOB COBPEMEHHBIMHU METOAAMH
(TepmorpaBumerpuueckuii meroa. Mukpo-Paman. Metonsl
ontuyeckoro u HK-mornomenus. MeToabl 3IE€KTPOHHOU
MuUKpockonuun). 2. Omnpenenars YacTOTbl 3JIEKTPOHHBIX
MIEpEX0J0B BaH X0Ba M PACCUNUTHIBATH UHACKCHI XUPATbHOCTH
u auametpsl YHT 110 ONTUYECKUM CIIEKTPaM MOIVIOLEHUS.
Baanerb: 1. HaBeikamu BbIOOpa METOZOB HCCIEIOBAHUS U
110JIyYEHUs] HAHOMAaTEPHUaJIOB Ha OCHOBE YIJIEPO/a.
I1K-2 CnocoOHOCTh 3uarp: 1. OOnacty mNpUMEHEHHS HaHOMATEpUATIOB. 2.

CBOOOHO BJIAJIETh
pasnenamu HU3UKH,
HEOOXOIUMBIMHU I
pEIICHUS HAyYHO-
WHHOBAIIMOHHBIX
3a/1a4, ¥ IPUMEHSITh
pe3yabTaThl
HAyYHBIX
HCCJICIOBaHUN B
WHHOBAIIMOHHOH
eI TENLHOCTH

Kommno3utnasie Matepuansl Ha ocHoBe YHT. 3. MonekynspHas
anekTpoHuka Ha ocHoBe YHT u rpadena.

YMmeTh: 1. Hcnoomp3oBaTh 3HAaHUI O  CBOMCTBAaxX
HaHOMATEPHUAJIOB I BOBMOKHBIX MPUIIOKEHUN B Pa3TUIHBIX
001aCTIX TCXHUKH.

Baanerb: 1. HaBpelkamu BbIOOpa METOOB TOJYYCHHS
HAaHOMATEpPHAJIOB Ha OCHOBE Vriepoja C Y4eTOM HUX
OCOOEHHOCTEH I AJIEKTPOHHBIX M ONTHYECKUX YCTPOWCTB
3aJJAHHOT'0 HA3HAUCHMS.

2. Mecto nucuuniunbl B cTpykrype OOII Mmarucrparypsl

Juctuninraa «du3rka HaHOMaTEPUAIOB Ha OCHOBE YTJIepoaay peaau3yeTcs B
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paMKax BapuatuBHOM yactu bnoka 1 «/lucumminael (MOmyau)» TpPOrpaMMbl
MarucTpaTyphbl.

JIns  ocBO€HMSI JMAaHHOW  JUCHMIUIMHBI  HEOOXOJUMBI  KOMIIETCHIIUH,
c(hopMUpPOBaHHBIE B paMKaX OCBOCHMS AUCHUIUIMH Moayis «OOmas Quinkay,
«Teopernueckass  Qusuka»,  «MaremaTuka»,  JUCHMUIUIMHBI  «XUMUS»,
«CoBpeMeHHbIE MaTepuaibl» B 00bEME, MPEIYCMOTPEHHOM YYEOHBIM IIJIaHOM
MOATOTOBKHU OaKaiaBpOB.

HucuunnuHa uzyyaercs Ha 1 kypce B 1 cemecTpe.

3. O0beM TUCUMILIMHBI B 324€THBIX €IMHUIIAX ¢ YKA3AHUEM KOJINY€eCTBA
aKaJeMHYeCKMX 4YaCOB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuxcs ¢
npenogasaresieM (10 BUIaM 3aHATHIT) 1 HA CAMOCTOSITEJIbHYI0 padoTy
o0yuyarouuxcs

OO6mast TpyoeMKOCTh (00BEM) JUCHMIUIMHBI COCTaBIISIET 3 3a4eTHBIC
eqununbl (3E), 108 akageMruyeckux 4acos.

3.1. O0vém oucuyuniaunst no eudam yueOHbvIX 3auAmMuil (6 yacax)

Buj yueoHoit paGoThI Bcero yacos

OO61mas Tpy10€MKOCTh JUCITUTUINHBI 108
KonrtaktHast pabota o0yuaromuxcsi ¢ mpernojaBateneM (1o 36
BUJIaM y4eOHBIX 3aHITHI) (BCETO)
AyautopHas pabota (Bcero): 36
B TOM YHCIJIE:
JICKIIMU 18
MPAKTHYECKUE 3aHATHUS 18
nabopaTopHblie pabOThI —
B T.4. B AKTUBHOM M MHTEPAKTHUBHOU (hopMax 18

BneayauTtopnas pabota (Bcero): =

B ToMm uuncne, nunauBuayanbHas pabota 00y4yarommxcs
C MPEMno/IaBaTeIeM:

TBopueckas padota (pedepaT, IPOEKT) —

CamocrositenbHas paboTa o0yuaromuxcs (BCcero) 36
Bua npomexyTouHOM arrectaluu  OOydaromierocst - 36
DK3aMeH




4. Coep:xaHue IMCHUILIMHBI, CTPYKTYPHMPOBAHHOE MO pa3iesiaM (TeMaMm) ¢
yKa3aHHEM OTBEIEHHOI0 HA HUX KOJNY€eCTBA aKaJeMHUYeCKHUX YaCOB U BHI0B

Y4eOHBIX 3aHATHI

4.1. Pazoenvt Oucyuniunsvl U mpyooemKoCchib Ho 6UOAM YUEOHBIX 3AHAMULL
(6 akademuueckux uacax)

= Buabl yueOHbBIX 3aHATHI,
§ BKJIIOYAsI CAMOCTOSITEJILHYIO
a0ory o0y4aromuxcs u
N ) § :g § p Tgyno};mxocn @opMbI TEKYIIET0
° azjen Sz s (B wacax) KOHTPOJIA
n/n ARCUNIIAHBI = ay/MTOPHbBIE CaMOCTOSITE b yCHeBacMoCTH
y4eOHbIe Hasl padoTa
3AaHATUHSA oﬁyqamumxca
BCEero JIEKIHH NpaKTH4YeCKHEe
3AHATHSA

1. | Crpoenue 12 4 8 TectupoBanue
HaHOCTPYKTYp Ha
OCHOBE YTJIEpOJa.

2. | CpoiicTBa 26 6 10 10 Brmonnenue
HAaHOMATEPHAJIOB Ha MPAKTHYECKHUX padoT
OCHOBE yIJIepoJa.

3. | Meroasl monyyeHHs U 22 4 8 10 Beimonnenue
HCCJICIOBAHUS. MPAKTHYECKUX padoT

4. | Mexanusmsl 3| 12 4 8 TectupoBanue
0COOEHHOCTH pocta
YHT.

4.2. Cooeporcanue oucyuniunsl, CmpyKmypupoeannoe no memam (pazoenam)

Ne

HaumenoBanue
pasaesia TUCHUILJIMHBI

Conep:xanue

CoOeporcanue 1eKYUoHHO20 Kypca

1. Crtpoenue HaHOCTPYKTYp | BBengenuwe. VYriepog u ero amioTpomHblie MOAN(DUKAINH:
Ha OCHOBE YIJIEpOJa. rpadut; anmasz; (¢QyuiepeHoBble CTPYKTYypbl. OTKphITHE,
CBOICTBa, CHHTE3 U NpPUMEHEHHE: (YJIepeHbl, YIIIepOIHbIE
HaHOTPYOKkH, TrpadeH. Ilepcrextusbl. Teopus crTpoeHus
HaHOTpyOOK.  OOpazoBanme  cTpykTyp.  CTaOMiIbHOCTH

HAHOTPYOOK.

2. CaoiicTBa ONeKTpoHHbIE CBOMCTBA. CBS3b CTPYKTYpPBl M DIIEKTPOHHBIX
HAaHOMAaTepHaJlOB Ha cBoiicTB. OnTHyeckue CBOMCTBAa. MarHuTHble CBOMCTBA.
OCHOBE yTJIEpOJa. MexaHn4ecKkre CBOMCTBA. DKCIEPUMEHTAIbHBIE METOMbI

omnpenenenus cBoiicts. [Ipunoxenus. CBoiicTBa THOPUIHBIX U
HaITOJHEHHBIX HaHOTPYOOK. Ob6mactu MIPUMEHEHUS
HaHoMarepuanoB. KoMnosuTHsle maTtepuanbsl. MoieKynsipHas
3JIEKTPOHHMKA.

3. Merto1bl TOTyYEHHUS U Meronbl  cuHTe3a. MeToapl  OYMCTKHM, pa3leieHus |
HCCIIEA0BaHUS. (GyHKIIMOHANM3AMM  CBOMCTB  YIVIEPOJIHBIX  HAaHOTPYOOK.

Metonst  ¢yHkimoHanuzanuu.  [Ipumenenune.  MeToabl
WCCJIEI0BAHMS CTPYKTYpBI " CBOMCTB.
TepmorpaBumeTpuueckuii Metosl. Mukpo-Paman. Ontuueckue
MeTOJIbl. MeTOAbI 3JIEKTPOHHOW MUKPOCKOIIHH.

4. MexaHu3mbl u Mexanu3smbl  pocta  HaHOTPYOOK.  OJHOCTEHHBIE |
0COOEHHOCTH pocCTa MHOT'OCTEHHBIE HAaHOTPYOKHU. CrniocoOsl COEIMHEHHUS
YHT HAHOTPYOOK B 0oyiee CIOXHBIC CTPYKTYphl. OOpa3oBaHme
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e HaumenoBanue Conepranmue
- pasaesia JUCUMILIHHBI p

ruOpUIHBIX CTPYKTYp. CrioHTaHHas! 3apsiaKa HAHOTPYOOK.

Temuwl npakmu4ecKux 3aniamuu

2. CBoMCTBa HAHOMATEPHAJIOB HA OCHOBE YIJIepoa.

2.1. | Pacuet ontnueckux CocraBieHue mporpamMmsbl Ui ompezeneHuss (oHa CHEKTpa.
CIIEKTPOB MOTJIONIEHHUS Onpenenenne auaMeTpoB TpPyOOK W3 aHAM3a CIEKTPOB
oagHocaonHbix YHT. MIOTJIOLEHHUS], COOTBETCTBYIOIIUX CUHTYJIIPHOCTSM BaH X0Ba U

IJIa3MOHHBIM IMKaM. CorjiacoBaHue OKCIICPUMCHTAJIbHBIX
CIICKTPOB C allIpOKCUMAIIUAMU IIPpU HU3KUX ©U BbICOKHX
qacToTax.

3. Metonpl MOJIYYCHHA U UCCIICOAOBAHUA.

3.1. | O3uakomnenne ¢ CVD- | Mertonnka cuHTe3a OYHT u 1mieHOK Ha MX OCHOBE, METOIBI
METOAOM MOJYYEHHUS | XMMUYECKOH 00paboTKH MPOJYKTOB CUHTE3a.
onuocioiHerx YHT.

3.2. | 4-x 3oHuoBbIi Merox | Meroguka u3Mepenus. [lomydyeHune  IBYMEpPHBIX — KapT
U3MEpEHUS COINPOTHUBIICHUS TUICHOK.

IIOBEPXHOCTHOTO
COINIPOTHUBIICHUS IIJICHOK
u3 opHocnonnsix YHT.

5. Ilepeyenb y4eOHO-METOANYECKOT0 O0eCeYeH sl ISl CAMOCTOSATEIbHOM
padoThHI 00y4YAOIIUXCS MO TUCHUILITIMHE

5.1. Yueono-memoouueckue nocoous

. Hanowactuue! yriepoaa : yue6.-meron. nocodbue / coct. C.J1. lllangakos, M.C.
Pri6akoB. — Kemeporo, 2013. — 20 c¢. (Haxoaurcs B jJabOpaTOpuu CHUHTE3a
YIJIEPOAHBIX HAHOMATEPHUAIIOB, ay. 1422)

5.2. Hayunvle nepuoouueckue cypHal

Kypnan «Ycnexu GpU3ndecKkux HayK»

Kypnan «Ycnexu Xumun»

Kypnan texunueckon pusuku

Kypnan «Poccuiickrne HaHOTEXHOJIOTHI
Kypnan «HaHo- 1 MUKpOCUCTEMHAs TEXHUKA»
Kypnan «IlepcieKkTUBHBIE MaTEPUATIBD)

Kypuan «Heoprannueckue Marepuaib»
KypHan «Pu3rka 1 TEXHUKA HOJIYIIPOBOJIHUKOBY
XKypnan «OnTuka u CHEKTPOCKOMHS

WA R WD =

6. @DoH OLIEHOYHBIX CpPEACTB AJId IPOBECACHUA HpOMe)KYTO‘IHOﬁ aTrecranumn
oﬁyqamumxcn o AMCIMUIIJINHE

6.1. Ilacnopm ¢honoa ouenounvlx cpeocme no OUCYUNIUHE

Ne | Konrponupyemsie pasaens! | Kox konrponupyemoii | HanMeHoBaHMe OLICHOYHOT O
n/n (TeMbl) IMCHHUIIHHBI KOMIIeTeHIIUH cpeacTBa
(pe3yJbTaThl 0 pa3aeiam) (nsm eé yacTn)
1. | CtpoeHHe HaHOCTPYKTYp Ha OIIK-6 Tect
OCHOBE YIJIEpOJIa. DK3aMeH (TecT)
2. | CpoiictBa HanomatepuanoB | OIIK-6 3ammra npakTHIeCKuX padoT
Ha OCHOBE YIJIEpOJa. Ok3aMmeH (TecT)




Ne | Konrposmpyemsie pazaeanl | Kox konrposmnpyemoii | HamMeHoBaHHE OLIEHOYHOTO

n/n (TeMbl) TUCHUILTUHBI KOMIIeTeHIIHH cpeacrsa

(pe3yJbTaThl 0 pa3aeiam) (nsm eé yacTn)
3. | MeTtonn! MOTYyYEHHUS u | IIK-2, OIIK-6 3ammra npakTHIeCKuX padoT
MCCJIEIOBAHMSI. Ok3aMmeH (TecT)
4. | MexaHu3MBbl B OCOOCHHOCTH OIIK-6 Tect
pocta YHT. DK3aMeH (TecT)
Hepetteub OUCHOUHbBIX cpedcme
Ne | HammeHoBaHue Kparkas xapakTepucTuKa OlleHOYHOI 0 IIpencraBiienune

n/n OLIEHOYHOI0 cpeacTBa OLIEHOYHOT 0

cpeacTBa cpencrBa B GpoHe

1. Tect Cucrema CTaHAAPTU3UPOBAHHBIX 3anaHuid, | DOHJ TECTOBBIX

MO3BOJIAOILAS aBTOMATHU3UPOBATh | 3aJaHHM
IIpOLEypPY H3MEPEHHs YPOBHS 3HAaHUU U
YMEHHH 00yJaromerocs.

2. 3ammra CpencTtBo KOHTPOJIA, OpPraHM30BaHHOE Kak | Bompocs k 3amure
MIPaKTUYECKON WHAMBHUIyallbHOE COOECeIOBaHNE C KAKIBIM | MPAKTUYECKOU paboThI
paboThI CTYJIEHTOM (i MOArPYIIION) 1o

TEOPETHUUECKOM W  MPAKTHUUYECKOW YacTH
BBITIOJITHCHHOW pabOTHI, a TaK)KE 1O JTaHHBIM
U pe3ynbTaTaM 0OPMIICHHOTO OTYETA.

3. DK3aMeH CpeAcTBO KOHTPOJISL YCBOEHHS y4eOHOro | DK3aMeHallMOHHbIE
Marepuaia JUCUUIUIMHBI, OPraHW30BAaHHOE | BOMPOCHI MO
KaK yaeOHoe 3aHATHE B BHJIC | TUCIUTIINHE
cobecenoBaHus Mpeno/iaBaTeis c
00yJaronMMucs, 160 B BUJIE
TECTUPOBAHUSI.

6.2. Tunoswie KOHmpoJibHble 300aHUA UU UHbLE mamepuaiibl
6.2.1. Tecm

Tunoewvie mecmoewie 3aoanus
1. Kaxnpiii C aToM UMEET Sp° THOPUIM3ALMIO B PEIIETKE

1) anmasa, 2) rpadura, 3) rpadena, 4) dbymiepena.

2. Otkpeite ¢ymiepenoB. [log aeiicTBueM JiazepHOro OOJyuYEHHS MUIIEHH W3
yriaepoaa o0pa3oBbIBalach IIa3Ma W3 MCIApPEHHBIX aToMoB yriiepona. llpu
YBEJIMUYEHUHU BPEMEHU MEX]y HCTapeHueM U paciuipenuemM, nuk C60 ctaHoBuiICS
aoMuHupyromuM. OOBSCHEHHE 3TUX pe3yJbTaTOB 3aKIOYaJIOCh B TOM, 4TO
ropsiare KiIacTepsl

3. Chepuueckas yraepoaHas mosiekyiia Cq COCTOUT U3

1) 12 naruyronsbHUKOB U 20 [ECTUYTONBHUKOB,
2) 6 NATUYTOJIBHUKOB U 25 MIECTHYTOJIbHUKOB,

3) 18 nATUYTrOJBHUKOB U 15 MECTUYTONbHUKOB,
4) 24 naTHyrofbHUKOB U 10 MI€CTUYTOIBHUKOB.

1) penakcupoBaiu Kk HauOoJiee CTaOMIBHOMY COCTOSIHUIO, 2) OCTHIBAJIH,
3) mokuaany 00JaCTh KOHTAKTa C TEIMEM BBICOKOM IJIOTHOCTH,
4) BeIpacTaliu.

4. 3urzarooOpa3HbIM OJIHOCIIOMHBIM HAaHOTPYOKaM COOTBETCTBYIOT HHJIEKCHI U
yroJI XUPaJIbHOCTH
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1) (n,0) u 0°, 2) (n,0) u 30°, 3) (n,n) u 0°, 4) (n,n) u 30°.
5. IlpucyrctBue amMopdHOro yriepojga XapakTepHO AJsl CIEAYIOUIMX METOIOB
MOJIyYCHUH HAHOTPYOOK:
1) myroBoii paspsia, 2) nazepHoe ucnapenue, 3) CVD cunres.
6. Ycaosue, uyTo (n-m)/3 ABASETCS UEIBIM YUCIOM, ONPEEISET HAHOTPYOKH
1) meTaymnueckue, 2) NoIynpoOBOIHUKOBEIE, 3) MOTYyMETaNINUECKUE,
4) 100 MOJIyIIPOBOAHUKOBBIE, TUOO MOTyMETAITNYECKUE.
7. I'padeH sBsieTCS MEXaHUYECKU
1) craOuiabHBIM C 00pa30BaHMEM JIOKAJIbHBIX MCKPUBICHUN HAaHOMETPOBBIX
pa3MepoB,
2) HECTAaOMIIBHBIM,
3) cTaOMIBHBIM TOJIBKO Ha COOTBETCTBYIOIIEH MOJIJIOKKE,
4) cTaOUIBHBIM C 00pa30BaHUEM JIOKAIBHBIX UCKPUBICHUNH MUKPOMETPOBBIX
pa3MepoB.
8. Kakme ™mompt KP cnexTtpoB xapakTepHbl Ml OJHOCIOWHBIX, HO HE A
MHOrocnonubix YHT?
1) G (TanrenuuanbpHas Moja rpadura),
2) D (Mozia pa3ynopsiioueHHOro yriepoaa),
3) BM (paauanbpHO-1bIIamnias Moja).
9. Oneprus akruBauuu pocta YHT nmeer nopsinok
1)0.155B, 2) 1.55B, 3) 15 3B.
10. Kakoii MeToq HE OTHOCHUTCS K OCHOBHBIM METOJAaM IOJYYEHHUS YIJIEPOIHBIX
HAaHOTPYOOK ¥ HAHOBOJIOKOH?
1) myroBoii, 2) nazepHO-TEPMUUECKHIA,
3) nupoIUTHICCKHM, 4) OMOTEXHOJIOTHUCCKHUH.
11. Kak mensiercss Bkiag mexdasHod obmacTu B oOIue CBOMCTBA OOBEKTa MPHU
YMEHBIIIEHUU €ro pazmepa?
1) ymensbiiaercs,
2) yBEITUYUBAETCH,
3) nmpoxoaut yepe3 MmakcumyM 1ipu 100 HM,
4) npoxoaut yepe3 MUHUMYM Tipu 100 HM.

Kpumepuu oyenusanusn

Ouenka «3aumeno» CTaBUTCS MPHU MPABUIBHOM BbINOJHEHUH 60% Bcex 3amaHui
TecTa.

OueHka «He 3aumeHo» CTaBUTCS B TOM Cilydyae, €CJIM MPABUJIBLHO BBINOJIHEHO
MmeHee 60% 3agaHuii TecrTa.

6.2.2. 3auwyuma npakmuyeckou padomal
Bonpocwl k 3augume npaxmuueckoi padomot

1. Pacckaxure o meronax cunre3a Y HT, naiite CpaBHUTENBHYIO XapaKTEPUCTHUKY .

2. Pacckaxure o corictBax YHT.

3. Pacckaxxute 0 MEXaHM3ME pOCTa yIIePOJAHBIX HAHOTPYOOK.

4. CxronbKO MUJUIMJIMTPOB pactBopa (depporieHa (koHueHtpamueit 1/200 r/m) u
MUWUTMJIMTPOB 3TaHOJa HEOOXOJMMO CMemaTh i TOTO, YTOOBI IMOIYYUTh
pEaKIMOHHYI0 CMeCh ¢ KoHIleHTpalueit depponena 1/1600 r/n?



5. Onpenenurte cpenHee BpeMs peaklMyd CHUHTE3a, €ClIM BHYTPEHHHI pacxo] ra3a
IpHUHATEL paBHbM 0.5 J1/MuH, a BHemHui - 500 cM’/MUH.

Kpumepuu oyenusanun

OneHka «3aumeno» BbICTABISETCS 00yUaIOLUIEMYCs, €CIIU

- BBITIOJTHEH BECh 00BEM 3aJIaHUH,

-pakTHYeckas paborta opopmieHa B TUICbMEHHOM BUJIE,

- TIONy4YeHBl TPABUIBHBIC pE3YyJIbTAaThl H3MEPEHHH U O0OpaOOTKM JTaHHBIX,
MOJITBEP K IAIOIITNE TOCTHXKEHUE 1IeITH, ITOCTaBICHHOH B paboTe,

- c(opMyJIUPOBAHBI BHIBO/IBI,

- CTYACHT 3amMTHJI paboTy, OTBETUB Ha BOIPOCH], IIOKa3aJl TIIyOOKHUE
CHUCTEMATU3UPOBAHHBIC 3HAHMSI, BIIAJICCT MPUEMaMH PACCYXKIACHUS U COMOCTABIISICT
MaTepuanl W3 Pa3HbIX HCTOYHHKOB: TEOPUIO CBSA3BIBACT C TMPAKTUKOH, IPYTHUMH
TEMaMU JIaHHOTO Kypca, IPYTUX U3y9aeMbIX ITPEIMETOB.

OreHKa «He 3aumeHo» BBICTABIISICTCS 00yJaroImeMycs, eCiTu

- ATanbl MPAKTUIECKON pabOTHI BHIITOJIHEHBI HE TTOJHOCTHIO,

- pabota He odopmIieHa,

- 00yyJaroIIHiics MPOSBHII HE3HAHUE OCHOBHBIX IMOHSATHH MpEMETA.

6.2.3. Ixk3amen
Bonpocul k 3k3ameny no oucuyuniume

1. KakoBbl 0COOEHHOCTH MaTE€pHaIOB HAHOMETPOBOT'O MaciiTadba?

2. KaxoBa coBpemeHHas kiaccuduKaius HAaHOTEXHOJIOTHH?

3. KakoBbl 0COOCHHOCTH TEXHOJOTMH HAHOMAaTepualoB KaK OJIHOTO U3
HaIpaBJICHUI HAHOTEXHOJOTUU?

4. Kak MmeHseTcs pojib MOBEPXHOCTH MPU YMEHBIICHUU PAa3MEpPOB YacCTHUIl U

nouemy?

OcHoBHbIE (PUBUKO-XUMUYECKHUE CBOIMCTBA yIJIEpOa.

Oco0eHHOCTH YTIepOIHOU CBSI3U.

['ubpunu3anus >1eKTPOHHBIX OpOUTasIeH.

OcHOBHBIC AJIJIOTPOITHBIE (DOPMBI YTIIEPO/Ia.

Uctopust  oTKpbITHS  (yJIepeHOB B KOHTEKCTE  acTpo(U3MYECKUX

HUCCIIeIOBAHUM.

10. Ctpyktypa ¢ymiepeHOB € TOUYKH 3PEHHS TEOMETpUM W C  TO3UIIHH
O0COOCHHOCTEH YTIIEPOIHBIX CBSI3CH.

11. ®opmyna Ditnepa u ob11as 3aKOHOMEPHOCTb CTPYKTYPBI PyIISPEHOB.

12. Metonbl cuaTe3a (DyIepeHOB.

13. OcHOBHBIE  (PU3UKO-XUMHUYECKHE CBOMCTBAa (PYJUIEPEHOB, OCOOCHHOCTH
TEPMUUYECKON CTAOMIBHOCTH U OKUCIIECHUS (PYyILIIEPEHOB.

14. IIpumeps! (ymiepouiHbIX coeAuHEHNH Ha OCHOBE Cieo.

15. ®dyHKIMOHATBHOE HA3HAUYCHUE XUMUUECKUX Moaudukaruit snementamu H, F,
Cl u OH. ITpumenenus: (yHKITMOHATU3UPOBAHHBIX (DYJUIEPOUIOB.

16. Kak pacTyT KJactepbl W3 YIJIEPOJHBIX aTOMOB B COOTBETCTBHUU C
KMHETHUYECKOU MOJEIIbIO pocTa?

17. Yto co0oil mpecTaBISIOT TyKOBUYHBIE CTPYKTYPhI?

18. Urto Takoe 3HI03ApaibHbIC KOMILJIEKCHI U KAKOBBI UX CBOWMCTBA?

RIS,
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19. Ocobennoctr (Ha30BBIX IEPEXOAOB B PyJIIICPUTAX.

20. YcnoBus HaOIIOCHHS POBOJUMOCTH U CBEPXIIPOBOJAUMOCTH B (Pysuiepuaax.

21. CtpyKTypa OAHOCTEHHBIX YIJIEPOJHBIX HAHOTPYOOK.

22. CTpyKTypa MHOTOCTEHHBIX YIJIEPOAHBIX HAHOTPYOOK.

23. CBs3b MEXKIY CTPOEHHMEM HAHOTPYOOK M CTPYKTYypou rpadura, MEKaTOMHBIE
pPacCTOSIHUSL BHYTPU OJHOTO CJIOSI U MEXAY CIOosMU. MeToabl MOydeHHs
HaHOTPYOOK.

24. XupanbHOCTb, MHAEKChl XUPATbHOCTH, XapaKTEPUIYIOLUIUE FEOMETPUIO U, KaK
CJIEJICTBHE, OCHOBHBIE (pU3MYECKHE CBOMCTBA HAHOTPYOOK.

25. Ctpykrypa neeKToB Ha MOBEPXHOCTU HAHOTPYOOK U WX BIUSHUE HA opmy U
¢u3nyeckue cBoMcTBa HAHOTPYOOK.

26. OCHOBHbIE METOJBI CHHTE3a HAHOTPYOOK: METOJIBbl TyrOBOTO paspsia,
Ja3€pPHOT0 UCHIAPEHUs U OCAXICHUS U3 ra30Bol (asbl.

27. BO3MOXXHOCTH METOJOB MO CHUHTE3y OJHOCIOMHBIX M MHOI'OCJIOMHBIX
HaHOTPYOOK.

28. OCHOBHBIE CTaIMH OYUCTKH HAHOTPYOOK.

29. MexaHu4ecKue CBOMCTBa HAHOTPYOOK.

30. DnexTpuyecKkre CBOMCTBA HAHOTPYOOK.

31. MarHuTtHbI€ CBOMCTBa HAHOTPYOOK.

32. OnTudeckue CBONCTBA HAHOTPYOOK.

33. [IpumeHeHus: HaHOTPYOOK: HAHOTPYOKH-KOHTEMHEpHI, MOJYyNPOBOIHUKOBBIC
AJIEKTPOHHBIE 3JIEMEHTHI Ha OCHOBE HAHOTPYOOK, AJIEMEHTHl (DOTOHUKU U
HAHO3JIEKTPOMEXAHUYECKHUE DJIEMEHTHI, U JIP.

34. Ctpykrypa rpageHoB.

35. Metonb! onydenust rpad)eHOB.

36. OcHOBHBIE (PUBUKO-XUMUYECKHUE CBOWCTBA rpad)eHOB.

Kpumepuu oyenusanua
Ecnu sk3amen nposooumcsi 6 gude cobecedosanus, mo Cmasumcs OYeHKa:

- «OmauYHO» 3a SICHBIA, TOYHBIN, YBEPEHHBI M HCUYEPHBIBAIOLINI OTBET Ha 00a
BOIIPOCA SK3aMEHALMOHHOr0 OUJIeTa;

- «Xopouwio» 3a SICHbIA, TOUHBIM W yBEpPEHHBIH OTBET Ha 00a Bompoca Ousera,
TpeOyIOIIN HECYIIECTBEHHBIX JOMOJIHEHUH (OTBET Ha 1-2 yTOYHSIOIIMX BOMpOCa
B LIEJIOM T10 OUIIETY);

- «yooeremeopumenvbHOo» 3a OTBET Ha o00a Bompoca Owiera, TpeOyrOIuit
CYILIECTBEHHBIX JOMOJHEHUH (0TBET Ha 2-4 YyTOUYHSAIOIIMX BOIPOCA B LIEJIOM IO
ouIeTy), Mpu yCIOBUU PACKPBITHS OCHOBHOTO COJIEP KAHMUS;

- «He Y0081emeopumenbHoy 3a OTCYTCTBHME OTBETa HA BOMPOCHI OWIIETA; OTBET
TOJIbKO Ha OJIMH U3 BOIIPOCOB; MOMBITKY OTBETa Ha 00a Bompoca 0e3 pacKpbITHs
OCHOBHOI'O COJEPKaHUsI; OJMEHY OTBETA HAa BOIPOCHI 3K3aMEHALIMOHHOTO OnieTa
OTBETOM Ha CMEXKHbIE BONPOCHl (OTHOCAIIMECS K TEM JKE€ TeMam);
HECaHKIIMOHUPOBAHHBIHN TOCTYI K Y4€OHBIM MaTepuasam.

Ecnu sx3amen nposooumcs 6 ude mecmupo8anus, mo OYeHKa 8biCMAasJsAemcs no
creoyowemy an2opummy:
- €CJIM CTYJAEHT NPaBWIIBHO OTBeYaeT Ha #% BOMPOCOB, OH moiydvaeT 7/10 Gamios
(makcumanbHO 10 GaioB).
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- 32 K&K HE OTpabOTaHHBIN MPOMYCK JeKIuii chumaetcs (0.5 Garna.

- npu Habope [0, 4), [4, 6), [6, 8), [8, 10] OamioB cTaBUTCS OICHKA
«HEYIOBJICTBOPUTEIHHO»,  «YAOBICTBOPUTEIBHO», «XOPOIIO» €  «OTIIMIHO»
COOTBETCTBEHHO.

6.3. Memoouueckue mamepuainsl, onpeoennouue npoyeoypsl OUeHUGAHUA
3HAHUIl, YMEHUIl, HAGbLIKOG U (UIU) ONbIMA 0eAMETbHOCHU, XaAPAKMEPUIYIOUUX
Imansvl Yopmupoeanus KomMnemenyuil

[IpomexyTouHasi aTTecTalus MO JUCHMUIUIMHE BKIIOYAET CJIEIYIOIINE BHUJIbI
KOHTPOJIS:
- TEKyLLIUH KOHTPOJIb;
- UTOTOBBIA KOHTPOJIb.
Texkymmii KOHTPOJIb OCYILECTBIISIETCS B opMe:
- mecmupoanus
- KOHMPOJis 8bINONHEHUS U NPOBEPKU OMYEMHOCMU NO NPAKMUYECKUM paboOmam.

Kpurepruem ocBoeHHs Marepualia JEKIHMOHHOTO Kypca SIBISETCS YCIELIHOE
BBITIOJIHEHUE MeCmo8blX 3a0anull C Pe3ysibTaTtoM B (OpME BEpPHBIX OTBETOB HE
meHee 60% oT o01Iero 4yrciia BOIPOCOB B CIIMCKE TECTA.

3awuma npaxmuueckou pabomvl TPOBOJUTCS B BHUAC HHAUBUIYAITHLHOTO
coOeceoBaHUsI C KaKIbIM CTYJICHTOM (WM TMOATPYIIION) MO TEOPETUYECKOU U
MPAKTUYECKON YaCTH BBITOJTHEHHOW PabOThI, a TaKXKE MO JAaHHBIM U PE3yJIbTaTaM
opopmieHHoro otdera. OTBETHl Ha TMOCTaBIECHHBIE KOHTPOJBHBIE BOMPOCHI
CTyAeHT JaeT B ycTHOW ¢opme. OrleHKa 3a 3allUTy MPaAKTHUYECKON palOOThI
BBICTABJISIETCS 110 IIKAJIE «3aU4TEHO»/«HE 3aUTCHOY.

HTOroBblii KOHTPOJIbL 3HAHWI IO KypCy MPOBOJIUTCA Ha 3aKIIOUUTEIIHHOU
CTaauu B popMe 9K3ameHa.

Jlns mostyyeHust JIOMycKa K AK3aMEHY TpeOyeTcsl IMOCEIIeHHE ayIuTOPHBIX
3aHTHM, YCIEITHOE MPOX0XKICHUE TECTUPOBAHUS, 3alIUTa MPAKTUUYECKUX padoT.

CrynenTam, UMEIOIIUM MPOIMYCKH JEKIIMOHHBIX 3aHSATHIA, HEOOXOAUMO MPOUTH
JaHHBIA MaTepuall CaMOCTOATEIBHO MO IMPEACTABICHHBIM MpENoAaBaTesieM
MIPE3EHTAIUSM U OTBETUTh HAa KOHTPOJIbHBIE BOITPOCHI MO JaHHOU TEME.

OK3amer TIPOBOJIUTCS B BUJIE coOeced08arus TIPENoaaBaTelis ¢ 00yJarouMCs,
HAa KOTOPOM CTYJCHT TOJyYaeT 5K3aMEHAIMOHHBIA OWieT, coaep)Kamui aBa
TEOPETUYECKUX BOIpoca (BpeMsi, OTBEIECHHOE Ui TOJTOTOBKM U MHUCbMEHHOU
(uKcal 0TBETa, COCTABIISET 45 MUHYT), JIMOO B BUJIE MECMUPOBAHUSL, HA KOTOPOM
CTYIEHTy HeoO0Xxoaumo orBetuTh Ha 10 BompocoB B TeueHue 45 muHyT. OTBET
OLIEHMBAETC M0 IIKajie 2-5 6ajioB.

[Ipy monBeneHWHM WTOTOB MPUHUMAETCS BO BHUMAHUE OIICHKA OCBOCHHS
KOMIIETEHIUMH, TIOJIy4eHHAasl TI0CIIe MPOBEACHUSI KOHTPOJIBHBIX Meponpusatuil. Ecnu
komneTeHIM IIK-2 m OIIK-6 ocBOEHBI, TO BBICTABIACTCS DK3aMEHAIMOHHAaS
OLICHKA B BEJIOMOCTb U 3aYETHYIO KHUKKY.

7. IlepeyeHb OCHOBHOM M IONOJTHUTEIBLHON Y4eOHOI JINTEpPaTyphI,
HEO0X0AUMOM IJISi 0CBOCHUS TUCIUILINHBI
@) OCHOBHAA yueOHan n1umepamypa:
1. PakoB, O.I'. Heopranuueckue HaHOMaTepuajibl : ydeOHOe mocolue
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2.

[Onexktponnsiii pecype] / O.I' PakoB. — Dnextpon. maH. — M. : bunom.
Jlabopatopuss  3Hanmii, 2013. — 482 c¢. — Pexum jgocryna:
http://e.lanbook.com/books/element.php?pll_1d=8683 (mara  oOpaiieHus
19.01.2015).

Poixonkos, /.M. HanomaTtepuansl: yueOHoe nmocodue [DIeKTpoHHbIH pecypc] /
J.N. Peoxonkos, B.B. JIésuna, 2.JI. [3uasurypu. — DneKTpoH. nadH. — M. :
bunom. JlaGoparopuss 3Hanmii, 2012. — 368 c. — Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=3134  (matra  oOparieHus
19.01.2015).

0) OonoanumenvHaa yueoOHan 1umepamypa:

1.

2.

Enucees, Anapeit AnaronbeBnd. OyHKIMOHAIBHBIE HAaHOMaTepuaibl [ Tekcer] :
yue0. nocobue aiisa By3oB / A. A. Enucees, A. B. Jlykamun, 2010. - 452 c.
Crapoctun, B.B. Marepuanibl 1 MeTOibl HAHOTEXHOJIOTHH : yueOHOe rmocolue
[D5nexkTpoHHBIN pecypc] : yuyebHoe mocodue. — DIeKTPoH. JaH. — M. : bunowm.
JlaGoparopuss  3Hanumi, 2012. — 438 c¢. — Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll 1d=8688  (mata  oOpaieHus
19.01.2015).

. EBnokumoB, A.A. Ilonyuenue u ucciaeaoBanre HAHOCTPYKTYp. JIabopaTtopHbIii

MIPaKTHKYM 110 HAHOTEXHOJIOTHIM: y4eOHOe Imocooue [DIeKTpOHHBIN pecypc] :
yaeOHoe mocobue. — DnekTpoH. gad. — M. : "JlabopaTopus 3Hanmit" (panee
"BUHOM. Jla6opatopust 3uanmii"), 2011. — 147 c¢. — Pexxum poctyma:
http://e.lanbook.com/books/element.php?pll_1d=3139  (mara  oOpaiieHus
19.01.2015).

banabdanos, Buktop MBanoBuu. Hanotexnonoruu. Hayka Oyaymero [Tekcr] /
B. U. banabanos. - M. : Dkcmo, 2009. - 247 c.

Ceprees, ['n1e6 bopucosuu. Hanoxumus : yue6. nocodue / I'. b. Ceprees .-
M. : Yuausepcurer , 2006 .- 333 c.

JlozoBckuii, Bnagumup Hukonaesuu, Koncrantunosa, ['annna CepadgumoBHa
u ap. HanotexHoNOrusi B 2JIEKTPOHUKE : BBEJACHUE B CHEIUAIBHOCTDH: y4eO.
nocobue s By3oB / B. H. JlozoBckuii, I'. C. Koncrantunona, C. B.
JlozoBckuii .- CII6. : JIans , 2008 .- 327 c.

UrnatoB, Anekcanap HwukomaeBuu, ®aneeBa, Harambss EBrenneBHa u map.
Krnaccuyeckass S7eKTpOHMKAa W HAHODJEKTPOHHWKA : ydeO. mocobue / A. H.
Urnaros, H. E. ®aneesa, B. JI. CaBunbix .- M. : @nunta : Hayka , 2009 .- 726
C.

8) cmamou 6 NepUOOUYECKUX HCYPHANAX:

1.

2.

3.

4.

A. I'. Hacubynun, C. . langakos, M. FO. 3aBoquukoBa, O. M. KaynnuHeH.
ABpO30JIbHBI  CHUHTE3 OJIHOCIOMHBIX YIJIEPOJHBIX HAHOTPYOOK U HX
npumenenue // Ycenexu xumun, 2011 T. 80. - Ne 8. - C. 805-820.
A.B.Eneukuii. YriepoaHble HAHOTPYOKH U UX SMUCCUOHHBIE cBoiicTBa // YDOH
2002 T.172.- Ne4.- C. 401-438.

A.B.Enenxuii. CopOnioHHBIE CBONCTBA YIJIEPOIHBIX HAaHOCTPYKTYp // Y®H
2004 T.174.- Nel1.- C. 1191-1231.

A.B.Eneukuii. MexaHMYeCKHME CBOWCTBA YIJEPOJHBIX HAHOCTPYKTYp U
maTepuanoB Ha ux ocHose // YOH 2007 T.177.- Ne3.- C. 233-274.
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5. A.B.Eneuxuii. TpancnopTHbI€ CBOICTBa yIiepoJIHbIX HaHOTpyOok // Y®OH
2009 T.179.- Ne3.- C. 225-242.

8. Ilepeyenn pecypcoB HHGPOPMALUOHHO-TEJIEKOMMYHUKALIMOHHOM CETH
«HTepHeT» (naJiee — cetb «AHTEPHET»), HEOOXOAMMBIX /1151 OCBOCHMS

JTUCIHHUILINHBI

1. Hanorexnonoruu | Hanorexnonmoruueckoe cooduiectBo — Hanomerp

http://www.nanometer.ru/ (nmata oopamenus 19.01.2015).

9. Metoanueckue yKazaHus JJisi 00y4ar0NUXCsl 0 OCBOEHHU IO M CIATIINHbI

Buj yuyeOHbIx
3aHATHH

Opranmaunﬂ ACATEJIBHOCTH CTYACHTA

Jleknusa

Hamncanue KOHCIIEKTa JIEKLM: KpAaTKO, CXEMAaTHUYHO, MOCIEAOBATEIbHO
(GUKCHpPOBATh  OCHOBHBIC  IOJIOKCHHUS,  BBIBOJBI,  (DOPMYJIHUPOBKH,
00001IeHNsI; TOMeYaTh Ba)KHBIE MBICITH, BBIJCNATH KIIIOYEBBIE CIIOBA,
TepMuHbL. [IpoBepka TEPMHUHOB, NMOHATHWA C MOMOLIBIO SHUIMKIONEAUH,
CJIOBapel, CHPABOYHHUKOB C BBIIUCHIBAHUEM TOJKOBAHMM B TETPA/b.
O06o03HaYUTH BOMPOCHI, TEPMHHBI, MaTepuaj, KOTOPBIM BBI3BIBAET
TPYAHOCTH, TOMETUTh M MOIBITATbCS HAWTU OTBET B PEKOMEHIyeMOU
auteparype. Ecian caMmocTosITeIbHO HE yaaeTcs pa3o0parkCsi B MaTepuaile,
HEoO0X0oauMO copMyIHpoBaTh BONPOC M 3aJaTh NPENOAaBaTeNl0 Ha
KOHCYJIbTAIlMM, Ha TMPAKTHYECKUX paboTax. YJeIuTh BHUMAaHUE
CIENYIOIIMM MOHATHUSM: METOJAbl IOJYYEHUs, HCCIEAOBAHUE CBOMCTB U
Croco0ObI MPUMEHEHUS N3Y4aeMbIX MaTCPUAIOB.

[IpakTnueckas
pabora

[Touck nuTeparypbl, TBOpUeckass paboTa IO paccMaTpUBacMON TeMe C
TPaMOTHO CJICTAHHBIMH BBIBOJIaMH W 3aKJIIOYCHHEM. BhIMoTHEHHE
HeoOxoaumoro (MO  3aJlaHHI0  TIperojaBareis) o0beMa pPacyueToB,
MIPEJICTABJIICHUE PE3yIbTATOB B BHJIC TAOIHI] H PUCYHKOB.

OTueT npencTaBuTh B CleAyIoniel hopme:

— Ha3BaHHUE pabOTHI

— 1eab paboThI

— KpaTkas Teopus

— THOpAAOK BBIITOJHCHUA pa6OTBI
— pe3yabTaThl

— BBIBOJIBI
[ToArOTOBUTBHCS K 3aHATHIO MO 3allUTe pPaldOT, TOBTOPUB MaTepual
JIEKIIMOHHOTO Kypca N0 JaHHOU TeMe.

IToaroroska
K 9K3aMEHY

IIpy moaroToBKE K 9SK3aMEHy HEOOXOOUMO OpHUEHTHUPOBATHCS Ha
KOHCHEKThl ~ JIEKUUH,  KOHTPOJIbHbIE  BOMPOCHI,  PEKOMEHIYEMYIO

JUTEpaTypy.

10. IlepeyeHb HH(POPMAITUOHHBIX TEXHOJIOTHH, UCIOJb3YeMBbIX NIPH
OCylIeCTBJIEHUH 00pa30BaTeJIbHOIO MpoIecca Mo TUCHUILIHHE, BKIIYAs
nepeYyeHb NPOrpaMMHOro odecrnedeHnsi 1 HHGOPMAIHOHHBIX CIIPABOYHBIX

CUCTEM

e UYreHue NEKIUN C UCTIOJIL30BAHUEM CIANI-ITPE3CHTALUN.
¢ BrinosHeHNE TECTOBBIX 3aJ]aHU HA MEPCOHATIBHBIX KOMITbIOTEPAX.
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Ilpozpammmnoe obecneuenue

1. Microsoft Office Word

2. Microsoft Office Excel

3. Microsoft Office PowerPoint

4. TIporpamma «Origin 8.0» (Microcalc corp.) aemo-Bepcusi.

Texnonozuu, ucnonv3yemvle npu AKMUBHOU U UHMEPAKMUGHOU (hopmax
00yuenus

1. Texnomorusi  akTUBHOrO  (KOHTEKCTHOTO)  oOyueHus (MOAEIMpOBaHUE
NPEeIMETHOTO W COLMAJBbHOTO CcojAep)kaHus Oynaymed mnpodeccHoHaIbHON
NeATEeIILHOCTH).

2. Texnonorus audgdepeHIMpPOBAHHOIO, TBOPUECKO-PENPOIYKTUBHOIO 00yUYEHUS
(MHIMBUIYaJbHOE BBIIOJHEHUE MPAKTHUECKUX pPabOT NpH B3aUMOACHCTBUU
CTyJICHTa U TIpernoaBaTers).

11. Onucanue MaTepuaJIbHO-TEXHHUYECKOH 0a3bl, HEOOX0AUMOI 1J14
OCyIIeCTBJIEHHUSI 00Pa30BaTeJILHOIO MPoLecca Mo JUCHUIIIMHE

Jliss  MarepualbHO-TEXHHUECKOTO oOecredeHuss IUCHUIUTMHBI «Du3nka
HaHOMAaTEpHUaJOB Ha OCHOBE YTJIEPOJa» HWCIONB3yeTcs: 1) MUCTUICHHBIA Kiacc
Marucrepcko moarotoBku (ayn. 1326); 2) mabGoparopusi  yIJIEpOJHBIX
HaHoMmaTepuanoB ¢usndeckoro dakynpreta KemI'Y (ayn. 1422).

12. Unble cBeeHus U (WJIH) MATEPHAJIbI

12.1. Ocobennocmu peanuzayuu OUCYURIAUHBL 0J11 UHBAIUOO0B U JIUY, C
0Z2PAHUYEHHBIMU 603MONCHOCMAMU 300P06bA

Peanuzanus 1UCHUIITMHBI OCYIIECTBIISIETCS] B MHKITIO3UBHBIX OOIIUX TpyTMHax.

OpraHu3aloHHO-TIEAarornueckoe COMPOBOXKICHUE CTY/IEHTOB-MHBAJIUIOB U
CTYJIEHTOB C OTPaHUYEHHBIMU BO3MOKHOCTSMHU 310poBbs (OB3) HampaBieHo Ha
KOHTPOJIb OCBOCHHMSI 00pa30BaTEIbHON MPOrpPaMMbl B COOTBETCTBHH C Tpadurom
y4eOHOTO TMpolecca W THUIOBBIM WM WHAWBUAYaJbHBIM YUYEOHBIM IUIAHOM U
BKJIIOYAET B ce0s, TP HEOOXOJAMMOCTH, KOHTPOJb 3a MOCEIAeMOCThIO 3aHITHUH,
MOMOIIL B  OpraHM3allid  CaMOCTOSITENIbHOW  pabOThl,  OpraHU3alUI0
WHJIUBUAYJIbHBIX KOHCYJIbTAllUA, KOHTPOJb MO Pe3yJbTaTaM TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH, TPOMEXKYTOUHOMN aTTECTAllUH.

Ha ocHOBe WHIMBUAYAIM3UPOBAHHOTO TMOAXOJa (MHIAUBUIYTH3ALIUS
COJICp)KaHMs, METOJIOB, Temma Y4uyeOHOW JEsATEIbHOCTH, BHECEHUS, IIpHU
HEO0OXOIUMOCTH, TPeOyeMbIX KOPPEKTUPOBOK B JIEATEIBHOCTh 00yYarolerocs u
NpernojaBareisi) OpraHu3yercs IMPOBEACHHE JICKIMOHHBIX U MPaKTHYECKUX
3aHATUN 115 cTyaeHToB ¢ OB3.

B mpouecce oOydeHHs BO3MOMKHO HCIOJIb30BAHUE PA3IUYHBIX  (Hopm
opranuzanuu off-line 3ausaTuii (00Cy>KJeHUE BOIIPOCOB OCBOCHUS JUCIMIUIUHBI B
pamkax (opyMoOB, 4epe3 IIEKTPOHHYIO TIOUTY).

[lo  mucuunimHe  pa3paboTaH  y4eOHO-METOJMYECKHUH  KOMILIEKC,
BKJIIOYAIOIINI MyJIbTUMEAUIHBIE MTPE3CHTAIMU JIEKIIMOHHOTO MaTepuaa, yueOHo-
METOJMYECKHE  pa3padOTKU U METOJAMYECKHE  PEKOMEHJAluu s
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CaMOCTOATEIBHOTO OCBOCHUS Kypca.
B mnepedyeHbp OCHOBHOW W JOMOJHUTEIBHOW JUTEPATYpPbl BXOIST H3JAHMS,
pa3MeIIeHHBIE B 3JIEKTPOHHON OMOIMOTEYHOM CUCTEME.

CocraButens: Illanmaxos C. ., kanaunat ¢us.-Mat. HayK, AOLEHT Kadeapbl
AKCIepUMeHTanbHOl Gusnku KemY

(pamunus, unuyuanst u dor*CHOCMb NPEenodagamers )
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