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1. OBIIME ITOJIOKEHHUSA

HopmaTuBHBIE JOKYMEHTBI, MCII0JIb3yeMble IIPU pa3padoTke 0OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMmbl

HopmaTtuBHylo mpaBoBylo 06a3y pa3paboTku o00pa3oBaTelIbHOM NporpaMMbl M paboueil NporpaMmsl
JIUCIUIUIAHBI (MOMYJISI) COCTABIISIOT:

®denepanbhblii 3aKk0H 0T 29 nekadpst 2012 rona Ne 273-D3 «O06 odpazosanuu B Poccuiickoii denepanyny;

«[lopsimok oOpraHu3alMM W OCYLIECTBICHHS OOpa30BaTENbHOH NEATENFHOCTH 110 00pa30oBaTeIbHBIM
IporpaMMmaM BEICIIET0 00pa30oBaHMs — IporpaMMmaM OakalaBpHaTa, NpOrpaMMaM CIeHHaJIHTeTa, NporpaMMaMm
MarucTpaTypbl», YTBEPKACHHBIN mprkazoM MwunoOpHayku Poccmm ot 19 nexabpst 2013 r. Ne 1367 (B pen. or
15.01.2015 r.);

DepepalibHBI TOCYAPCTBEHHBIH 00pa30BaTeNIbHBIA CTaHAAPT BbIciiero odopazopanus (BO) (®I'OC-3+)
1o HarpapieHno noAarotoBku 15.03.02 TexHomorndyeckne MamIwmHBEI M 000pPYIOBaHUE, YTBEP)KICHHBIM MPUKA30M
MunncrepcerBa o0pazoBanust 1 Hayku Poccuniickoit @epepannu ot 20 oktsaops 2015 r. N 1170 (apeructpupoBaHo
B Muntocte Poccun 12 Hos16ps 2015 1. N 39697) (manee — ctangapr);

HopmaTuBHO-MeTOqMUYECKHE TOKYMEeHTH MuHOOpHayKu Poccuu;
VYerap ®TEOY BO PXTY um. JI.11. Menneneena;
IMonoxenue o HoBomockoBckom unctutyte (hmmmane) PXTY um. J[.M. Menneneesa.

JloxanpHbie akThl HoBOMOCKOBcKoro nHCTHTYTA (prmmana) PXTY um. [[.1. Menneneesa.

O0J1acTh IPUMEHEHUS TPOrPAMMBbI

[IporpamMma AMCHMIUIMHBI SBISIETCSI YacThIO OCHOBHOM 00pPa30BaTENIbHOM NMPOTpaMMBbl 110 HAIPABICHUIO
moarotoBkr 15.03.02 TexHomormveckne MaIIMHBI B 0OOpYIOBaHHE, HANPABICHHOCTH (MpoQmib) MammHE U
ammaparbl XUMHAYEeCKHX TMPOM3BOJICTB, cOOoTBeTcTByromer TpeboBanmamM OI'OC BO 15.03.02 TexHomormueckue
MallMHBl W 000pylIOBaHHWE, YTBEPXKACHHBIH mpukazoM MuHucTepcTBa 00pa3oBaHusi M Hayku Poccuiickoit
®Deneparun ot 20 okTa6ps 2015 r. N 1170 (3apeructpupoBano B Musntocte Poccun 12 Hosi6pst 2015 . N 39697).

2. IEJIb OCBOEHMSI YYEBHOM JUCLUATLIUHBI

Llenvlo 0CBOEHMS NUCLMIUIMHBL SBIIeTcA oOecreueHue 0a30BOil MOATOTOBKH OOYdarolMXcs B 00JacTH
HAHOTEXHOJOTUH U HAaHOMAaTEepPHAJIOB, NO3BOJIONEH UM ChOpMUPOBATh KOMIETCHIUH (MJIM YaCTH KOMIIETEHIIHUH ),
IIPEIyCMOTPEHHBIC CTAHAAPTOM.

3aoauamu npenoaaBaHrd JUCHUIITIMHBI ABJISIFOTCA:

— U3Y4YCHHUEC COBPEMCHHBIX HaHpaBJ’IeHI/Iﬁ 1 MCPCHCKTUB Pa3BUTUS HAHOTCXHOJIOTUH,

— U3YUCHHC 0a30BBIX MMOJI0KEHUM (1)I/ISI/IKO'XI/IMI/II/I HaHO4Y4aCTHUL, HAHOCTPYKTYPUPOBAHHBIX MAaTCPHUAIIOB, UX
KOMIIOHCHTOB U KOMIIJICKCOB, IIPUMCHAONINXCS B COBpCMeHHOﬁ TCXHOJIOTHUH.

3. MECTO JUCIUMIIVIMHBI B CTPYKTYPE OOIl

Jucuummba «HaHOTEXHOIOTHH W HaHOMAaTEpPHAJIbI» peaau3yeTcsl B pamkax 0a3oBod uactu Onoka Bl
Huctumumael (Moaynu) yuebHoro miana OOIL. Iyis ocBOCHHS TUCIUIUIMHBI HEOOXOIUMBI KOMIETCHIIMU (MM UX
4acTH), CQOPMUPOBAHHBIC B paMKaxX U3YUEeHHUsI CASAYIONUX TUCIUIUTNH: Martemarrka, @u3nka, XuMusl.

4. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA 11O IUCIUATIJINHE,
OBECIIEYNBAIOINUE NOCTUXEHUE INJIAHUPYEMBIX PE3YJBbTATOB OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

I/IBY‘ICHI/IC JAUCHUIIIMHBI HAITPaBJICHO Ha (bOpMPIpOBaHI/IC CHG,Z[yIOH.IGﬁ KOMIICTCHIINH .

Coneprxanue
Kon KOMITETEHI[UN [lepedeHp mIaHUPYEMBIX PE3yIBTATOB 0OYIEHUS 110
KOMIICTCHIINUN (peSyJ’IBTaTBI OCBOCHUA JUCHUIUINHE
0OIT)

CIIOCOOHOCTBIO K Bname:
proOpeTEeHHIO ¢ - (PM3UKO-XUMHYECKHIE CBOMCTBA 1 OCHOBHBIE HAIIPABICHUS

OHK-]. 60HBHJOﬁ CTCIICHBIO HpaKTI/IquKOFO HpI/IMeHeHI/Iﬂ yrnepoleLIx, HOHI/IMepHBIX HAaHOYaCTHII,

CaMOCTOATCIBHOCTHU - HICTOYHHUKH U CHOCO6BI nonyquI/m HaHOMaTepI/IaJ'IOB, nux (bml/mecxne

HOBBIX 3HAHUH C 1 XUMUYECKHE CBOMCTBA;
HCIIOJIb30BaAHHEM - IPUHIUITAATBHOE 3HAYCHNE HAHO-Pa3MEPHOCTH Kak (akropa,
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COBPEMEHHBIX paIrKaIbHO MEHSIOMIETr0 (PU3NKO-XUMHYECKHE CBOMCTBA.
00pa3oBaTEeNbHBIX U Ymemn:
nH(pOpMaMOHHBIX - IPUMEHSTHh OCHOBHBIE METO/IbI, B HAHOTEXHOJIOTHIECKIX
TEXHOJIOTUH 9KCTIEPUMEHTAX (CTPYKTYPHBIC, aHATUTHUCCKHE, TPENapaTHBHbIC).
Braoemn:
- 0a30BOH TEPMUHOJIOTHEH, IPIMEHSIOMICHCS] B HAHOTEXHOJIOTHSIX.
3namo:
CIOCOBHOCTIO - METO/Ibl CHHTE3a HAHOMATEPUaJIOB 10 MPHHIINITY «CHU3Y-BBEPX» U

y4acTBOBaTh B paboTe
HaJl UHHOBAIIMOHHEIMU
MIPOCKTAMH, HCIIOJIB3YsI
0a30BEIC METO/IBI
HCCJIeI0BAaTEIbLCKOM
nesitenbHOocTH (HUJT)

«CBEPXY-BHHU3Y,
- IEpPCIIEKTUBHBIE pa3paboTKK B 001aCTH HAHOTEXHOJIOTHHA.
Ymemn:

- QHAJM3MPOBATH JIOCTOMHCTBA U HEJOCTAaTKH pa3padaThiBaeMbIX
METOJIOB CHHTE3a HAHOMAaTEPHAJIOB C 3alaHHBIMU CBOWCTBaMHU.
Braoems:

- IPaKTUIECKUMU paboTaMHu 1O pa3paboTKe W KOHTPOJI KauecTBa
HAaHOMaTEPHAJIOB.

5. CTPYKTYPA U COJEP KAHHUE JUCIUITJINHBI

5.1. O0beM AMCUHUIINHBI M BUABI y4eOHOIT padoThI

OOm1ast TpyIOeMKOCTh AUCHUIUTAHBI cocTaBiseT 108 akan.gac wmm 3 3adeTHbIe equHUIE (3.¢). 1 3.¢. paBHa
27 actpoHOMHYeCKHM dYacaM wid 36 akagemudeckuM dYacaM (1.16 Ilomoxenus «[lopsmok opraHum3aluél |
OCYILIECTBIICHHSI 0Opa30BaTEIBHOW NESITEIHHOCTH IO 00pa3oBaTEIFHBIM MPOTpaMMaM BBICIIETO OOpa3oBaHUA -
nporpamMmam 0OakanaBpuarta, nporpamMam creruanurera B HoBomockoBckoM uHcruryte (puiuane) ®I'6OY BO
«Poccuiicknit XUMHKO-TeXHOJIOrHIeckuil yuusepcuteT uMmern JI.1. Menneneesa» ot 29.09.2017 r.)

Cemectp
Bupn y4ue6Hoit paboTh Bcero yac. yac
4
KonTakTHas padoTa o0yyaromerocs ¢ 13 13
neJaroru4yecKUMHu padoTHUKaAMU (BCero)
KounrakTHasi padora, 12 12
B TOM YHCIIE:
Jlexumn 4
JlabopaTopusie 3ausatus (I13) 8 8
CamocrosiTeibHasi padoTa (Bcero) 92 92
B tom uucne:
KonrakTHasi caMocTosiTe/IbHAsI padoTa
(TpynmnoBble KOHCYJIBTAlMK U MHANBUAYaJIbHASL 1 1
paboTa 00yJaromuxcs ¢ HeJarorndeckum
paboTHHUKOM)
[IpopaboTka JIEKITHOHHOTO MaTepHata 38 38
[MoxroToBka K 1a00OPaTOPHBIM 3aHITHIM 11 11
Pemrenne KOHTPOJIBHON pabOTHI 42 42
Kontpomns 4 4
IMpoMexyTouHast aTTecTanuy (3a4er)
Oomast Tpy10eMKOCTh qac. 108 108
3.C. 3 3

5.2. Pazgennl (MoyJiN) IMCUMILIMHBI, BUABI 3aHATHII U (pOpMHUpPYyeMBble KOMIIETEHIIHH

o JIab. K
N HaunmenoBanue temsl (paszena) Jlexun 9 CPC* Bcero o
pazn N — 3aHATHSA hopmupyemoit
eJa . ac. yac. ac. ac. KOMIIETCHIIUHA
1. | Tema. 1. Benenne 0,2 - 5 572 OIIK-1, TIK-4
Tema 2. OcobeHHOCTH (PHU3UKO-
2. | XHMHYECKNX B3aNMOMCHCTBHUI Ha 1 - 15 16 OIIK-1, I1K-4
HaHomacmTabax. KanmwuispaocTs n




CMayuBaHUE B HAHOCHUCTEMAX

3 Tema 4. MeToasl HOTy4eHUs! 1 4 30 35 OIIK-1, TIK-4
HAaHOYACTHUI] 1 HAHOMATEPHAIOB

4 Tema 5. MeToasl BU3yanu3aluy u 1 37 20 24,7 OTTK-1, TIK-4
aHaJIN3a HAHOCHUCTEM

5. | Tema 6. YcTOHYNBOCTS HAHOCUCTEM 0,3 - 10 10,3 OIIK-1, TIK-4

5 | LS T UaSEEe 0,5 ; 12 125 OIIK-1, [TK-4
HAHOTEXHOJIOTHS

7. | B mom uucie mexywjuii KOHmMpOJiv 0,3 0,3 OIIK-1, TIK-4

8. | Kommponw 4 OIlIK-1, TIK-4

9. | Bcero 4 8 92 108

* CPC — camocTosTensHast paboTta cTyaeHTa

5.3. Copep:xanue JMCHUILTUHBI

Ne

pa3aesia

HaunmeHnoBanue
pa3nena
p107 (9107018070081

Copnep:xanue pa3aeJia

Bsenenue

IIpenmer xypca. OCHOBHBIE TEPMHUHBI U ONpelcicHUs. BO3HUKHOBEHHE M pa3BUTHE
HaHOHayKH. IIpupomHBIE M HCKYCCTBEHHBIE HAHOOOBEKTHI M HAHOCTPYKTYPBI, HX
O0COOEHHOCTH W BO3MOXKHOCTB TEXHOJOTHYECKOTO NpHMeHeHus. Pomp yrimepoma B
HaHomupe. Ilpupona yraepogHOW CBS3M M HOBBIE  YIIIEPOJHBIE  CTPYKTYPBL
AmnorponHbie GopMBl yriepoaa: rpadut, anmas, rpadeH, QymiepeHsl. YTiepoaHbe
HaHOTPYOKH. OCHOBBI (PU3UUECKOW XUMHUU M XHUMHH IIOBEPXHOCTHBIX SIBJIICHHI B
HaHOPa3MepPHOM cocTOsIHUH. [IpoGIieMbl, EPCIIEKTUBBI U OIIACHOCTH HAHOTEXHOJIOTHIL.

OcobenHocTH (HU3UKO-
XUMHUYECKUX
B3aMMOJIECUCTBHUI Ha
Ha"HoMacITadbax

DU3NKO-XMMHUECKUE CBOMCTBA HAHOYACTUI[ W JIUCIIEPCHBIX cucTeM. Pa3MepHbie
s dekTel. OnTUYeckre, MEXaHHUYCCKUE, 3JICKTPHUUCCKUE, TEPMOJAMHAMHUYCCKUE U
MarHuTHBIC CBOMCTBa HaHOOOBEKTOB. Cumiia TpeHHs. MexaHWYecKue KOJIeOaHUs U
pe30HaHCHl B HaHOpa3MEpHBIX cucTeMax. JluccunaTuBHBIM pe3oHanc. Kammu Ha
TBEPIOW ¥ KHUIKOW TOBEpXHOCTsX. CaMoouwIaroniasics HaHoTpaBa U «3(PdekT
norocay. [lomHoe W HemomHOEe cMmauynBaHWe. [ MAPOPHUIBLHOCTE M THAPOPOOHOCTH
TBEPABIX Tesl. ['uctepesuc yrna cmauyuBaHus. Pojb XMMHYECKOH HEOJAHOPOAHOCTH U
mepoxoBaTocTi. CynepruapopoOHbIe TOBEPXHOCTH.

Mertobl IOTy4eHUS
HAHOYaCTUIl U
HaHOMAaTEPHAJIOB

Hogble npuHmums! GopMupoBanus HaHockcTeM. PH3HYecKHe B XUMHYECKHE METOMBL.
[Tponiecchl MONyYeHUs: HAHOOOBEKTOB «CBEpXy-BHH3». [luponus («dysuiepeHoBas
Jyra»); AHUCIICPTUPOBAHME; MEXaHOCHHTE3, JCTOHALMOHHBIA CHUHTE3, BJICKTPOB3PHIB,
JTUTOTpa(U.

IMpoueccor MOJTy4eHHs HAaHOOOBEKTOB «CHU3Y— BBEPX». IMporeccsr
3apo/IbIlIe00pa30BaHKsI B Ta30BbIX W KOHACHCHPOBAHHBIX Cpefax. [eTeporeHHoe
3apo/IbIlIe00pa30BaHue, IMUTAKCHUS M T€TEPOINMUTAKCHS. XUMHIECKUE METO/IbI (METO]
XUMHYECKOTO OCaXCHHUS, TMAPOTEPMATIbHBIA M COJBBOTEPMAIIbHBIA CHHTE3, 30JIb-
resib METOoN).

CamocOopka 1 caMOOpraHU3aLHs

Tunst MEXMOJIEKYJIIPHBIX B3aUMOJECHCTBUI. ITpouecc CaMOCOOPKH.
Camocobuparomiiecs MoHOcIoH. CaMoopraHm3amisi B pPacTBOPax MOBEPXHOCTHO-
aKTUBHBIX  BemlecTB.  Mmunemioobpa3oBanue.  Koxmowngable  HaHOpPEaKTOPHI
(oOpammeHHble  MHIEIUIBI; JKUIKAE KPUCTAUIBI; aICOpPOIMOHHBIC CJIOW; IUICHKU
Jlearmropa-bnomxkert;  Mukposmynbcuu). CamoopraHm3anuss B HOJIMMEPHBIX
cucremax. [losmmepHsle Makpomoiekynasl. CynpaMolsiekysipHass — OpraHH3anus
MOJIeKyI1. JleHapumepsl.
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OcobeHHOCTH aHajn3a BBICOKOIUCTIEPCHBIX CHUCTEM. Du3nKo-XxuMHIIeCcKas
JUArHoCTUKa HaHOYaCTHUII. MCTOHLI OIpCACIICHUA pa3Mepa 4aCTUll 1 HAHOCTPYKTYPhbI

MeTtomsl 1o pacceuBanuio cBeta. Kpucramiorpadus. Macc-criekTpockomnusi.
4. BU3yalln3alnn U | Meronsl moiydeHHs peibeda HAHOIOBEPXHOCTH: IPOCBEUYHMBAONIAS AJIEKTPOHHAS,
aHaJIN3a HAHOCUCTEM CKaHUPYIOIIasi 30HI0Bas U aTOMHO-CHJIOBasi MUKpockonuu. OmnpeneneHne coctaBa u
CTPYKTYpPbI OTZAEIbHON HaHO4YacTHIBEL. OnTHYecKas U KonebaTenbHas CIEKTPOCKOIHH.
O2xe-CeKTPOCKOMHS.
5 YcTolunBoCTh TepmoauHaMuyeckass M KHHETHUYECKAsh YCTOMYMBOCTH HaHocucTeM. Koarymsuus
' HaHOCUCTEM koouaHeix cucteM. Kuneruka koaryssiiun. [pasuno Hlyneue-Tapan.
TIpuKnaHas WHKkpeMeHTHas, >BONIOLMOHHAS W pPaguKallbHas HaHOTexHosoruu. Mcmomp3oBaHue
6. HAaHOYACTHUI] B KaTalu3e, MEIUIMHE, SKOJIOTMH W BOCHHOM Jene. buonoruyeckue
HAHOTEXHOJIOTHS

HAHOCTPYKTYpBl. HaHOPOOOTEI. «YMHBIE» MaTepHaIbI.

5.4. TemaTu4ecKHuii MJ1aH JaOOPaTOPHBIX padoT

JlabopaTopHBI MPaKTUKyM BKIIOYAeT BBHINOJHEHHE 2 JIa0OpPaTOPHBIX pPabOT, BHIOMpAaEMBIX W3 HIKE
MPUBEICHHOTO TIEPEeYHS TakuM oO0pa3oM, YTOOBl B MAapHIPyTHOM JIHCTE Kakaoro oOydaromerocss Obun
JabopaTopHbIe PabOTHI IO KXKIOMY THIIOBOMY KCIIEPHUMEHTAIEHOMY METOY.

N N T @ K i
o pazmena OEMKOCTb opMma o1 hopMHUpyEeMOit
1/ pasil HammeHoBanme 1a60paTOPHBIX padOT PyA P A hopmHpy.
o | ZMCUMIUIHBL gac. KOHTPOJIS KOMICTEHITHH
W3menenue pazmepa Kaneiab BOJIHOTO
o Oryer.
1 34 pacTBopa Ipu pEedKCTPAKIINH a30THOH 3 OIIK-1, TIK-4
«3amura
KHCJIOTHI
. Oruer.
2 34 CuHTe3 30J1€H U OTpeICTICHUE X PAa3MEPOB 3 OIIK-1, TIK-4
«3amuTay
3 5 CMaunBaeMOCTh MaTepraia Ha OCHOBE 3 Ortyer. OIK-1, TTK-4
COJIM PEAKO3EMEIBHOTO 3JIEMEHTa «3amuTa»
4 2 HccrnenoBanue BIMSHUS IOBEPXHOCTHO- 3 OTuer. OIK-1, TTK-4
AKTUBHBIX BEIICCTB HA CMauNBaHHE «3amuTa
Ortuer.
o) 4 Omnpenenenne pazmepoB Mosekyn [TAB 3 OIIK-1, TIK-4
«3amuTay
OrmnpenesieHne KPUTHUECKON KOHIICHTPAIHH Oryer
6 5 munetodpa3zoBanus B pactBopax [1AB 3 3a I/IT;].)) OIIK-1, TIK-4
KOHTYKTOMETPHUYECKAM METOIOM B
YcToiunBOCTb 30J1€H JKEIaTHUHBI IPU Oruer.
7 5 P 3 OIIK-1, TIK-4
pa3IHYHBIX 3HAYeHUsX pH «3amuTa
Kuneruka xoarynsium «0enbix 301ei» 1 Oruer
8 5 MIOCTPOCHUE KHHETUYECKUX KPUBBIX 3 ) OIIK-1, TIK-4
«3amuTa
KOAryJIsHH
Omnpenenenne MOporoB OBICTPOH
Oruer.
9 5 KOaryJsIuy ¥ poBepka npasuia [lymnbie- 3 OIIK-1, TIK-4
«3ammura
Tlapau.
10 5 Wzydenue koarymsin 3 Ortuer. OIK-1, TTK-4
KOHIICHTPUPOBAHHBIX JIATEKCOB «BammuTay
Brnwusinre coctaBa KOMITO3MIIMH Ha MPOLIECC
Oruer.
11 5 reTepoKOaryJisiluy JaTeKC-TUAPOKCUL 3 OIIK-1, TIK-4
«3ammmTa
xKernesa.
5.5. Buabl yueOHoii padoThl, pacnpeaeieHue B ceMecTpe, (POPMbI TeKYIIero KOHTPOJIA
Howmep Henenu cemectpa
Bun yae6HOI paboThl
i P 1234567 8]910[11][12[13[14[15]16] 17 18] 19
1. AynuropHsie
3aHATHUA
— JIGKIIUH, HOMEP 1
paszena




2. ®opMBI KOHTPOJIS
YCIIEBAEMOCTH
(HOMED paznerna)

— IIpoBepka
KOHTPOJIbHOH +
pabdoTEI

3. CamocrosTensHas
paboTta oOygaromerocs

(ax.4.)

N3yuenue
TEOPETHYECKOTO 2|22 |2 (2|2|2|2|2|2 2|22 |2 |2 |2|2]|2]|2

MaTepuana

— BemmonHenue
KOHTPOJIBbHOM 212|222 |2 |2 |2 |2 |2 |2 |2|2|2|2|2|2|4]|4
paboTsI

HOMep HCC/IU CEMECTpa

Bup y4eOHO# paboThI 20 (sen) | 21 | 22

1. AynuropHsie
3aHATHUAL

— JIeKIHH, HOMEp 2
pasaena (1-7)

— 1abopaTopHEBIE 4
3aHATHS, HOMEP (1-

pasjena) 7) (1-7)

-IIOJITOTOBKA K
1a00paTOPHEIM 4 4 3
3aHATHAM

2. ®opMBI KOHTPOJIS
ycIieBaeMoCTH (HoMep
paznena)

— IIpoBepka KOHTP.
paboThI

— 3a4€CT

3. CamocTosTenpHas
paboTa cTyzneHTa (ak.d.)

— IIpopaboTka
JIEKIIHOHHOT O 2
Mmarepuana

— ITonroroBka x
3a49eTy

Ilpumeuanue. KOHTAKTHasi CaMOCTOSITeNIbHAs pabora (TPYNIOBBbIE KOHCYIbTAMM M WHIWBHIyallbHas pabota
00ydJaromuxcs ¢ neJarornieckuM paboTHUKOM) B 00beMe 1 4. paccpeioToyeHa 1mo ceMecTpy.

5.6. Bueaynuropnas CPC

Breayauropnass CPC HanpasneHa Ha nouck nHpopmanuud B 30C U ee UCIOIB30BaHUU MPU BBHIMIOJTHEHUN
JIOMAIITHETO 3a/IaHus, SABIISIONIETOCS PACUETOM TeX K€ MapaMeTpoB, YTO U MPU KOHTAKTHOHM padoTe, HO MPH APYTUX
YCIOBHSIX.

[Tepeuenp MHAMBUAYAIBHBIX 33JjaHUi NpuBeieH B [Ipunoxenun 2.

6. OHEHOYHBIE MATEPHAJIbI
Texyimii KOHTPOJIb ycIeBaeMOCTH, 00ecIeYHBAIOIINI OLICHMBAHUE X0/1a 0CBOCHHSI IUCIUIIIMHBI

JAnst oleHMBaHUS Pe3yJIbTaTOB O0YUSHHMS B BUIE€ 3HAHUH TEKYIIMi KOHTPOJIb OpraHusyercs B popmax:
— ycTHOTrO onpoca ((ppoHTaIbHON Oecebl, THIMBHIYAILHOTO OIpOca);
— TecTUpoBaHus (0TAHKOBOTO MIIM KOMITBIOTEPHOTO);

Jnst oueHMBaHMS pe3yNbTaToB OOyYeHHs B BHUJIE YMEHHMH W HaBBIKOB (BIAJCHWI) TEKYIIMH KOHTPOIb
opranusyercs B popmax:

— TPOBEPKH NHCHMEHHBIX 3aJaHUil (PEIIeHHs IPOCTBIX /WM CIOXHBIX MPaKTHKO-OPHUEHTHPOBAHHBIX
3a/laHuii); IPOCTHIE 3aJIaHMs MCIOJB3YIOTCA Ui OIeHKH yMeHHH. OHM MpEeACTaBIAIOT co00il 3a1a4n B OJHO WIIN




8

gBa gevictBuA. ClOXHBIE 3aJaHMS HCIONB3YIOTCA [UI1  OLECHKH HaBbIKOB. OHM TPEACTAaBISIIOT  cOOOH
BBIYHCIINTEIBHBIA 3KCIEPHUMEHT IO ONPEACICHHIO TEX MapaMeTPOB, KOTOPBIE PACCUUTHIBATHCH B 1a0OPATOPHBIX
paboTax, HO B HECTaHIAPTHBIX YCIOBHUSIX;

— TIPOBEPKU IIOATOTOBKH HEOOXOIMMBIX NAHHBIX IJISI pacdeTa OMHOTO MM HECKOJNBKHX MapaMeTpoB,
OIIpeZIETIIEMBIX B TaOOPATOPHBIX paboTax, HO B YCIOBUSAX OTJIMYHBIX OT 33/IaHHBIX paHee;

— MPOBEPKH IIPAaBUIILHOCTH MPOTHO3UPOBAHNUS BIHMSHUS (DAKTOpa HAa CBOIMCTBA HAHOMAaTepHaJa.

OTZ[CJ'H)HO OLICHMUBAIOTCA  JIMYHOCTHBIC Ka4Ye€CTBa CTYJACHTA (aKKypaTHOCTL, HCIIOJIHUTCIIBHOCTD,
I/IHI/IHI/IaTI/IBHOCTI)) — pa60Ta Y AO0CKH, CBOCBpEMCHHasA cCJayda TECTOB, OTYETOB K HaGOpaTOpHHM pa60TaM u
MUCbMEHHBIX JOMAIIHUX 3aJaHMH.

Kpumepuu onsa oyenusanus ycmnozo onpoca

OueHKa «OTIMYHO» BBICTABISIETCS B CIydae, €CIM CTYJEHT CBOOOJHO ONEpHPYET HPHOOPETEHHBIMHU
3HAHUSAMH, YMEHUSAMHU, IPUMEHSET UX B CUTYal[UsIX MOBBIIIECHHOM CI0XKHOCTH.

OueHKa «XOpOIIO BBICTABISACTCS B CIydYae, €CIH CTYACHT OIEPHUPYEeT NPHOOPETCHHBIMH 3HAHHUSIMHU,
YMEHHMSMH, NPUMEHSIET WX B CTaHJAPTHBIX CHTYaIMsX, HO JOIYCKaeT HE3HAYUTENIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS MIPU AaHATUTHIECKUX OIEPALUsIX, IEPEHOCE 3HAHUI U YMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYAIHH.

OueHKa «yZOBICTBOPUTEIBHO» BBICTABIISCTCS B CIIydae, €CIH CTYACHT AOIYCKAET CYIIECTBEHHBIC OIINOKH,
NpPOSIBISIET OTCYTCTBHE 3HAHWH, yMEHHMH, MO OTAENbHBIM TeMaM (He Ooixee 33%), HCIBITHIBACT 3HAYNTEIHHBIC
3aTpyIHEHU MIPU OIIEPUPOBAHNH 3HAHUSAMH U YMEHUSIMH IIPU UX NIEPEHOCE HA HOBBIC CUTYAIUH.

OrneHKa «HEYJOBIETBOPUTEIBHO» BBICTABJIACTCS B CIydae, €CIM CTYJCHT JEMOHCTPHpPYET MOJIHOE
OTCYTCTBHE WIM SIBHYIO HEJOCTaTO4YHOCTh (MeHee 33%) 3HaHM, yMEHUH B COOTBETCTBUH C IUIAHHUPYEMBIMU
pe3yabTaTaMu 00yUeHHSL.

Kpumepuu ons oyenusanus rabopamopusix pabom

«3auTeHo» BBICTABISETCA B Clydae, €CIM CTYACHT MMEEeT NPABHJIBHO BBIIOJIHEHHYIO M PAaCCUUTAHHYIO
71abopaTopHyI0 paboTy, OTBEYACT HA BOMPOCHI, OTHOCAIINECS K TEMaTHKE JaHHOHW J1abopaTOpHOW paboThbl, ymeeT
OLICHHUTbH MTOTPEITHOCTH SKCIEPUMEHTa, YMEET OIIEHUTh BO3MOXXHOCTH ITOSIBJICHUS OLTHOKH.

«He 3a4TeH0» BBICTABISIETCS B CIydae, €CJIN CTYACHT MMEET HENPABHIBHO BBIOJHEHHYIO W YaCTHIHO
paccunTaHHYIO JJAOOpaTOpHYIO PaboTy, HE OTBEYAET HAa BONPOCHI, OTHOCAIINECS K TEMAaTHKE JaHHOHN J1ab0paTOpHOI
paboTHI, HE yMEET OLICHUTH MOTPEIITHOCTH SKCIIEPHUMEHTa, HE YMEET OLIEHUTh BO3MOKHOCTH HOSIBIICHHS OIINOKH.

HpOMe.?lcyl’)’lO’{Haﬂ ammecmayus

[TpoMexxyTouHas aTTecTalusi OCYIIECTBISIETCS B popMe 3aueTa.

3aueT MPOCTaBISAETCA ABTOMATHYECKH, €CIM OOy4aroIIMiACs BBIMOJHWI U 3allUTHI Bce JIaOOpaTOpHEBIE
paboThI, IPeAYCMOTPEHHBIE MAPIIPYTHBIM JHCTOM, CIIal, MPaBIIBHO BBHIITOJHEHHYIO KOHTPOJIBHYIO paboTy U chain
KOHTPOJIBHBIN TECT C OIEHKOH «3a4TeHo». KpuTepun oneHnBaHMs IPUBEICHHI B pa3zaeie 6.3.

PesynbTarhl TeKyllell W TMPOMEXYTOYHOH aTTECTallMM KaKJOro OOydaromerocss Mo JUCITUILINHE
(uKCHpYIOTCST B 9JIEKTPOHHOW HMH(OPMAIOHHO-00pa3oBaTeNbHOi cpene MHCTHTYTa B COOTBETCTBHH C
TpeboBanusiMu [lonoxxeHnss 00 BIEKTPOHHOH HHGOPMAIMOHHO-00pa3oBaTeNbHON cpene HoBoMOCKOBCKOTO
uHCTHTYTa ((punuana) ¢enepaabHOrO TOCYIapCTBEHHOTO OIOJHKETHOTO 00pa30BaTENHHOTO YUPEIKACHHS BBICIIETO
oOpazoBanus «Poccuiickuil XUMUKO-TEXHOJOTHYeCKUH yHIBepcuTeT uMeHH .M. MenneneeBa» ot 27.10.2017 T.

6.1 Cucrema ouneHMBAHHS Pe3yJIbTATOB MPOMEKYTOYHOH ATTECTAIMM W KPHTEPHH BBICTABJIEHUS
OLIEHOK

Onucanue nokasareseil U KpuTepueB OLeHUBAHUS CPOPMHUPOBAHHOCTH YACTH KOMIIETEHIUH 110

AUCHUTIIINHE
3HaTh:
CIIOCOOHOCTBIO K - (PU3UKO-XUMHUYECKUE CBOWCTBA U
PUOOPETEHHIO C OCHOBHbIE HAIPABJICHUS MTPAKTHUECKOTO
0OJIBILION CTETIEHBIO MIPUMEHEHHUS YTICPOAHBIX, TIOJIMMEPHBIX
CaMOCTOSTEIbHOCTH . HAHOYACTHII;
M CdopmMupoBaHHOCTH 3HAHUN
HOBBIX 3HAHHH € ®dopmupoBanue - HICTOYHMKH M CIIOCOOBI MOTy4eHHS
. (monHOTA, TITyOHHA,
UCIIOJIb30BaHHEM 3HAHMH HaHOMAaTEepHAaJIOB, UX GU3HUECKUE U
OCO3HAaHHOCTb) 2
COBPEMEHHBIX XMMHUUYECKHE CBOMCTBA;
00pa3oBaTeNbHBIX U - IPUHIUNHATIHHOE 3HAYCHHE HAHO-
MH()OPMALIMOHHBIX pa3sMepHOCTH Kak (pakTopa, paauKaibHO
texnonoruit (OITK-1) MEHSIONIEro (PU3NKo-XuMHIECKne
CBOMCTBA.




CdhopmMupoBaHHOCT yMEHUI
(opip y Ymern:
(TIPOYHOCT®,
- IPUMEHATH OCHOBHBIE METOJBI, B
b
®DopMHpOBaHUE | ITOCIEIOBATEIHHOCTD
o HAaHOTEXHOJIOTHYECKUX IKCIICPUMEHTAX
YMEHHH MIPaBUIBHOCTS,
(cTpyKTypHBIE, aHATUTHYECKUE,
Pe3yIBTaTUBHOCTB,
MpernapaTUBHEIE).
PeQIIEKCHBHOCTB)
DODMUDOBAHIE CdopMUpOBaHHOCTH HABEIKOB
HaBiIKOIIJB u 1 (WIH) OTBITa ACSTEILHOCTH Baagern:
(KauecTBEHHOCTh, CKOPOCTH, - 0a30BOH TEPMUHOJIOTHEH,
(unu) ombiTa N
nesempHocT | 2ETOMATHSM, MPUMEHSIOIICHCS B HAHOTEXHOJIOTHSIX.
PeAYLUPOBAHHOCTD JEHCTBUIN)
3HaThb:
. - METOJIbl CHHTE3a HAHOMATCPUAJIOB 110
ChopMHPOBaHHOCTD 3HAHUI
®dopmupoBaHUe TIPUHITUITY «CHU3Y-BBEPX» U «CBEPXY-
N (momHOTA, TITYOMHA,
3HaHUH BHU3Y,
OCO3HAHHOCTH )
5 - IePCIIeKTUBHEBIE pa3padoTKH B 00IacTu
CHOCOOHOCTBIO .
HAaHOTEXHOJIOTHH.
y4acTBOBaTh B pabote =
Hax CdopmupoBaHHOCTE yMEHUI YmeTn:
A —— (TIpOYHOCT®H, - QaHAJIM3UPOBATh JIOCTOWHCTBA U
HpoCKTaMI dopMupoBaHue | TOCIEIOBATENEHOCT, HEJIOCTAaTKH pa3pabaTbIiBaeMbIX METOJIOB
HCroBayA 6213(;BBI€ YMEHU [IPaBUIILHOCTb, CHHTE3a HAHOMATEPHAJIOB C 3aJaHHBIMHU
METONEI pe3ynbTaTUBHOCTD, CBOMCTBAMH.
Hocse N PeIICKCUBHOCTH)
TTOBaTEIILCKOM
nestenbHocTH (HUT) Ci
OPMHPOBAaHHOCTH HABBHIKOB
(ITK-4) dopmuposanue pMHP Biajers:
U (WIK) OIBITA AESTEIBHOCTH
HaBBIKOB U - MPAKTUIECKUMU paboTaMu 10
(KauecTBEHHOCTh, CKOPOCTH,
(unn) ombITa ABTOMATHEM pa3paboTKe U KOHTPOJIS KauyecTBa
EeATENLHOCTH i . . HAaHOMAaTEPHAJIOB.
pPeAyLUPOBaHHOCTD JEHCTBUIN)

6.2. IleIb KOHTPOJIS1, BUJ KOHTPOJIS U YCJIOBHUS JOCTHKEHHUS LeJH KOHTPOJIs

Ienb kOHTpOIIA

ITocTaHoBKa 3aaHus

Bup xonTpons

YcnoBue NOCTHKEHUS IETTH
KOHTPOJIS

BrisiBiieHue ypoBHs
3HaHUM, yMEHUH,
OBJIaJICHUS HABBIKAMMU 110
JUCLUIUINHE

HaBbIKAMMU

3aaHus CTaBsATCS B
COOTBETCTBHH C
aJrOPUTMOM
NEHCTBHH, IeKaIIUX
B OCHOBE 3HAHUH,
YMEHUS, OBJIAICHHS

Texymumii

OneHuBaHUE TOCTIKEHUS
IUIAHUPYEMBIX PE3yJILTaTOB
00y4eHHs 10 TUCIUTLTHHE
(Momymro), obecnieunBaromme
JOCTHKEHHE TUIAHUPYEMBIX
Pe3yJIbTaTOB OCBOCHHSI

Llenb KOHTPOJIS TOCTUTAETCS
TIPH BBITTOJIHEHUS
00yJarImuUMuCs
COOTBETCTBYIOIIMX 3aJJaHUI
TpeOYIOMMX AeHCTBHIA,
KOHTPOJIbHBIX 3a/1a4,
VIIDAXKHEHUHN

Ipumep 3apanus 1Jist OLEHKH YPOBHSI ¢()OPMHUPOBAHHOCTH YACTH KOMIIETCHIIUH 10 JUCHHILIHHE
MeToabl MoyueHHs yAbTPAAUCIEPCHBIX MAaTEPHAIIOB IO MPHUHIUITY «CHU3Y-BBEPX».

6.3. llIkaaa OLCHKU U KPUTEPUHU YPOBHHA Cq)OpMHpOBaHHOCTl/I KOMIIETEHIUH 10 AMCUMIJINHE npu

Telcymeﬁ aTrecranum

Toxazamenu Yposenv cgpopmuposannocmu komnemenyuu
Komnemenyus meKyue2o N y
6bICOKULL nopo2coebiil He cghopmuposarna
KOHMPOJIs
B TIOJIHOM
- CITOCOOHOCTHIO K MPUOOPETEHHUIO C B ITOJTHOM
. BBINOJIHEHHUE U o0Obeme ¢ HE BBITIOJTHEHBI B
OOJIBILION CTETIEHBIO CAMOCTOSITEIIbHOCTH < o0Obeme ¢
. 3amunTa OLICHKOH . IIOJTHOM 00BeMe
HOBBIX 3HAaHHUH C UCIIOJIb30BAaHHEM . OLICHKOH
nabopaTopHOH COTIIMYHOY KO BPEMEHH
COBPEMEHHBIX 00pa30BaTENbHBIX U «yJOBJICTBOPH
. paboTsI WITH KOHTPOJIS
uHpopMaunoHHbIX TexHoorui (OITK-1) TEJBHOY
«XOPOIIO».
- CIIOCOOHOCTBIO y4acTBOBATh B paboTe C OLICHKOM C OIICHKOM C OLICHKOM
HaJl ”HHOBAIIMOHHBIMH IIPOCKTaMH, TECTHPOBaHHE «OTIIUYHOY «yIOBJICTBOPH | «HEYIOBJICTBOPHTE
HCIIOJb3Ysl 0230BbIE METO/IBI WITH ~TEIBHO -JIBHO
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HCCIIEI0BATEIbCKON ACSTEIBHOCTH «XOPOILIO».
(HU L) (TIK-4)
YPOBEHb
UCTIOJNIB3YET 0 YKa3aHHIO
UCIIONIb30BAHMS C IIOMOII[BIO
. | camocTOsITeNb | IpenoaaBaTen
JIONONTHUTENBHOH | - 4 npernoiaBaTes
JUTEPATypHI

*Kputepuu oueHUBaHUSA

OueHKa «OTINYHOY» BBICTABIISICTCS B ClIydae, €CIH CTYAEHT JIEMOHCTPUPYET IOJIHOE COOTBETCTBHE 3HAHMUH,
YMEHHH, HABBIKOB NMPUBEJICHHBIM B TaOJIUIAX ITOKAa3aTeNsIM, ONEPHPYET NMPUOOPETEHHBIMH 3HAHUAMH, YMEHHUIMH,
MPUMEHSET UX B CUTYAIUSIX MTOBBIIICHHON CI0KHOCTH.

OueHKa «XOpPOIIO BBICTABISAETCA B CIIydae, €CIM CTYACHT AEMOHCTPHPYET HYacTUYHOE COOTBETCTBHE
3HAaHWH, yMEHWH, HAaBHIKOB IIPHUBEACHHBIM B TAOJMIAX ITOKAa3aTeNIsIM: OCHOBHBIC 3HAHMS, YyMEHHS OCBOCHBI, HO
JIOITyCKAIOTCS HE3HAUMTENIbHBIE ONIMOKM, HETOUHOCTH, 3aTPyIHEHMS NPH aHAIUTHYECKUX OIepalusix, IepeHoce
3HAHUI U yMEHU Ha HOBbIE, HECTAHJAPTHHIC CUTYAIUH.

OrneHka «yJOBIETBOPUTENIBHO» BBICTaBIAETCS B Clydae, €CIM CTYAEHT JEMOHCTPUPYET HEMOJIHOe
COOTBETCTBHE 3HAHWIl, YMEHHH, HAaBBIKOB IPHBEACHHBIM B TaOJMIAaX MOKa3aTelIssM: B XOAE KOHTPOJBHBIX
MEpONpPUSITUI CTYAEHT NMOKa3bIBaeT BrajgeHue MeHee 50% NnpuBeeHHBIX OKa3aTeNel, TOMyCKatoTCs 3HAUUTENbHbIE
OIMOKH, TPOSBIAETCS OTCYTCTBHE 3HAHWI, YMEHHH, HAaBBIKOB IO psIy MOKa3zaTelel, CTYACHT HCIBITHIBACT
3HAYNTEIbHBIC 3aTPYAHCHHUS TP OTICPUPOBAHNN 3HAHMSIMU M YMEHHSAMH IIPH UX MIEPEHOCE HAa HOBBIC CUTYAIIUH.

OueHKa «HEYOBICTBOPUTEIBFHO» BBICTABISIETCSI B CIydYae, €CIM CTYACHT JEMOHCTPUPYET IIOJHOE
OTCYTCTBHE WJIM SBHYIO HEJIOCTaTO4HOCTh (MeHee 33%) 3HaHWH, yMEHHH, HaBBIKOB B COOTBETCTBHH C

IUTAaHAPYEMBIMH pe3yJIbTaTaMH 00ydeHHS.

6.4. OIIeHO‘lH])Ie MaTepuaJbl 1 TEKYIIEro KOHTPOJIsA

Bonpocs! (3agaHust), BKJI0O4YaeMble B TECTbI

IIpumep xonTpoabHOro Tecra (T1)

1. Yem onpenensercs oOpazoBaHHe HAHOYACTHUI] B
MHUKPOIMYIbCUAX?

a) B3aMMOJCHCTBHEM MHKpPOKAIelb

b) ciunanneM MUKpOKarenb

¢) OpoyHOBCKOH nmuddy3ueit MUKpOKaeIb

d) obpazoBaHEEM HOBBIX MHKpOKAIIEIh

e) muddy3neit MOIEKyII peareHTOB

2. Yro takoe CVD meron?

a) TUCTICPTUPOBAHUE, YMCHBIIICHUAE pa3Mepa 10
HAHOYPOBHS

b) cTpykTypooOpa3zoBaHue, CO3AaHNE HAHOCTPYKTYP
13 aTOMOB U MOJICKYII

C) UCTapeHHe U OCaXKICHUE B PEAKIIMOHHOM cpejie ¢
MOJTy4YSHHEM HOBBIX COCAMHEHUIN

d) ucnapenue u ocaxieHne B MHEPTHOM cpeie

e) ¢husrueckas U XUMHYECKast STUTAKCHSI

3. Kakue 13 cBOMCTB HAHOMATEPUAJIOB OTHOCSTCS K
pa3mepHbIM 3 dexTam?

a) cMauMBaHUE

b) rpaBuTaniOHHBIE

C) MarHuTHBIE

d) onrtueckue

€) MeXaHUIeCKHe

4. Yto HazpIBaeTcst pa3MepHBIM 3 dexTom?

a) U3MECHEHHE pa3Mepa HaHOOOBEKTOB B 3aBUCUMOCTH
OT COCTaBa CUCTEMBI

b) u3MeHeHne CBOWCTB HAHOOOBEKTOB B 3aBUCUMOCTH
OT pa3Mepa NMEMEHTOB U UX CTPYKTYPHI

C) I3MEHEeHNE pa3Mepa HAaHOOOBEKTOB B 3aBUCUMOCTH
OT MEXMOJIEKYJISIPHBIX B3aUMOJAECHCTBUIM

d) usmeHeHue cBOICTBa HAHOOOBEKTOB B
3aBHCUMOCTH OT CTPYKTYPBI CUCTEMBI

€) U3MCHEHHE CBOWCTB HAHOOOBEKTOB B 3aBUCHMOCTH
OT BHEIIHUX YCJIIOBHUH

5. YUto 03Ha4aeT OTHOCSIIUICS K CO3JaHUIO
HaHOOOBEKTOB TEPMHH "CHU3Y-BBepX"?

a) IUCTIEpTUPOBaHNE, YMEHBIIIEHHE pa3Mepa
00BEKTOB

b) cosmaHue HAHOCTPYKTYPHUPOBAHHOTO CJIOS
METOJIOM CYOJIMMaIliH BEIIEeCTBA

C) CTPYKTYpPUPOBAHUE, CO3/ITaHUE HAHOCTPYKTYP U3
aTOMOB U MOJIEKYJI

d) co3manve HAHOCTPYKTYPUPOBAHHOTO CIIOS HA
MTOBEPXHOCTH 00BEKTA

6. ITo Homenknatyne UIOITAK ¢ymreper Cqg
obo3Havaetcs cumBosioM Cyq - Ish [5,6]. Uto
03HAYaIOT HU(PHI B KBaIPATHBIX CKOOKax?

a) TUTepaTypHBIE CCHUIKU

b) 4KcI0 aTOMOB B KOJIBIAX

C) TPYIITy CHMMETPHUH

d) muameTp ¢ynaepeHa B HaHOMETpax

7. Kakue OTKpBITUSI OTHOCSTCS K MHKPEMEHTHOM
HaHOTEXHOJIOTUH?

a) "Xwunkas 6pons”

b) "Vwmuas ogexna"

¢) "ManTHsa HeBUIAMKA"

d) "YmHoe crekio"

e) "Kocmuueckuit mudt"



8. B uem 3akmmrouaercs cneruduka 00bEeKTOB
HaHoOMHpa?

a) B CIIOCOOHOCTH HPOSIBIISATh OTINYHBIE OT
00BEMHBIX MaTEPHAIOB PI3UIECKUE H XUMUICCKHE
CBOMCTBa

b) B MHOTOOOpa3nu GOpM OpraHU3aINH BEIIECCTBA
IIPY ITOCTOSIHHOM COCTaBe

C) B 3aBUCHMOCTH UX CBOMCTB OT F€OMETPHYECKHUX
pa3MepoB

d) B 3aBHCHMOCTH MX CBOWCTB OT crioco0a nux
MOJTYYCHUS

9. Yem o0ycroBiieHa BEICOKAsi IPOYHOCTH
YTIEBOIOPOIHBIX HAHOTPYOOK?

a) HUJIMIHEM THKCOTPOITUH

b) Hamm4HreM cymnprapaMarHeTu3Ma

C) OTCYTCTBHEM TPEHHS B HAHOMHPE

d) oTcyTCTBHEM AMCIOKAINI B KPUTAJUTMIECKOM
penieTke

€)] OTCYTCTBUEM TPaBUTAIIMOHHOTO B3aUMOJICHCTBUS
10. Kaxoit 13 THIIOB HAHOTEXHOJIOTHH CBSI3aH C
HaHOMEXaHU3MaMH, pabOThI HaJl KOTOPBIMU
HaXOJATCS Ha Ha4aJIbHOM JTare?

a) paguKanbHas

b) mHKpeMeHTHas

C) ABOJIIOIIIOHHAS

11. Kakoe cBOMCTBO XapakTEpHO IS
MUKpPO3MYJIbCHIA?

a) MUKPOAMYJIbCUHU XOPOIINE IPOBOJHUKH
3NIEKTPHYECTBA

b) MUKpPOAIMYJIBCHH UMEIOT TEMHO-CEPBIN 1IBET
C) MUKPOAMYJIbCUU HETIPO3PauHbIe KUIKOCTH
d) MHKPOAIMYJIbCHH TTPO3PAUHBIE KHKOCTH

12. Kak Ha3pIBaeTcs crmocod GopMupoBaHHs
penbedHOTro MOKPHITHS 33/1aHHON KOHUTypanuy u
MOMOIIBI0 (POTOPE3NUCTOB?

13. Ha pucyHke npezactapiieHa OJHa U3 aJUIOTPOIHBIX
dhopm yraepona

Kak ona Ha3wBaeTcs?
a) ammas

b) dpymrepen Cyg

¢) KapOuH

d) rpa¢ur

e) ¢pymnepen Cgo

14. Kak Ha3pIBaeTCs camasi BBICOKasi JHEPreTHIECKas
30Ha B CHEKTPE IMOIYyIPOBOTHUKOB?

a) BAJICHTHAs 30HA

b) 3anperHas 30Ha

C) KBaHTOBAs 30HA

d) 30ona nmpoBoanMOCTH

11

15. Yro 03HAYaEeT OTHOCSIIHANCS K CO3IaHUIO
HaHOOOBEKTOB TEPMHUH "CBEPXY-BHH3"?

a) CTPYKTYpHPOBaHHUE, CO3IaHNE HAHOCTPYKTYP U3
ATOMOB W MOJIEKYI

b) co3manne HAHOCTPYKTYPHUPOBAHHOTO CIIOS
METOZOM CYyOJIIMAIliH BEIIeCTBA

C) CO3/aHKe HAHOCTPYKTYPUPOBAHHOTO CJIOS Ha
MOBEPXHOCTH 00BEKTA

d) aucneprupoBaHue, yMEHBIIICHUE pa3Mepa
00BEKTOB

16. Kak HazpiBanach peub npodeccopa P.delinmana
0 Pa3BUTHH HAHOTEXHOJIOTHH?

a) "Tam BHH3Y OYeHb MHOTO MecTa"

b) "Mammnsl cosunanus. ['paaymas spa
HaHOTEXHOJOTUH"

¢) "®dyHKUHOHATIHHBIE HAHOMATEpHAIBI"

d) "Hanoctpyxrypsl. Hanomarepuamsr."

¢) "HanoTexHousoruu - Oyayiee"

17 Ilponomxkute yrBepxaeHue. Kpaesoii yroa 1800
YKa3bIBaeT Ha

a) HECMaYyUBaCMOCTh MTOBEPXHOCTH

b) HanmMYHe HAaHOYACTHII B CHCTEME

C) JIErKOIIABKOCTh HAHOMATepUalia

d) TsOKeNOIIIaBKOCTE MaTepHaia

€) CMa4rBaeMOCTh TIOBEPXHOCTH

18 Bo uto npeBpalaercs 3JAeKTPUYECTBO B
HaHoMHupe?

a) B TpEHUE

b) B onTHKY

C) B IOJIC3HYIO paboTy

d) B aMccunaTUBHEIN pe3oHaHC

€) B MarHeTH3M

19. Kakoe 13 nepeynciieHHbIX CBOMCTB XapaKTepHO
JU1s1 HaHOMUpa?

a) 0aJUTMCTHYECKOe CBOMCTBO

b) oTcyTcTBHE TPaBUTAIIMOHHOTO B3aMMOACHCTBHS
C) BBICOKAs MPOYHOCTH

d) cynepnapamaraeTusm

€) JEeTKOIJIaBKOCTh

f) cyneprunpodobHOCTD

20. Kaxue n3 coegMHEHHUH ABISAIOTCS ATIOTPOITHBIMU
dopmamu yriuepona?

a) kapOouH

b) pymrepen

c) anma3s

d) noHcaeicuT

e) rpa¢ut

21. Kak Ha3pIBaeTCs MPOIECC, PEAIOTAraroIInit
obOpazoBaHue HOBOH (a3bl HA y)KE UMEIOIIHXCS
MTOBEPXHOCTH?

a) TUCTIEpPTUPOBAHNE

b) nurorpadus

C) TIHposN3

d) camocbopka

€) KOHJICHCAIlMOHHbBIE METO/IbI
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22. Kak Ha3bIBaeTCsi COBOKYITHOCTh METO/IOB U (bopMBIL, pazMepa 1 B3aUMOICUCTBHUS COCTABIISOIINX
MIPUEMOB, IPUMEHSEMbIX TIPH N3YICHHH, WX HaHOMAacIITaOHBIX d7eMeHTOB (1-100 HM) 1y1s
MPOCKTUPOBAHHH, TPOU3BOICTBE U UCIIOIb30BAHUH MOJTy4eHHs] OOBEKTOB C HOBBIMH XUMHUYECKUMH,
CTPYKTYp, YCTPOHCTB U CUCTEM, BKITIOYAIOIINI bu3nIecKkuMH, OUOIOTUYECKUMHU CBOMCTBAMHU

IeJICHAIPABJICHHBIH KOHTPOJIb M MOJU(DUKAIIHIO
Kpurepun onieHHBaHMSA U IKajIa OLEHOK IO TECTY

Tak kak Bce BONPOCHI HaMpaBJICHbBI Ha MHOPOCTOC BOCHPOU3BCACHUC 3HaHPII>i, TO OHHU OLCHHBAKOTCs
1 6ammom. Tect cunraercs HpOﬁﬂeHHLIM C MOJIOKUTCIIBHBIM PE3YJIbTATOM, €CJIM YUCJI0 Ha6paHHLIX 0aIoB 1o TCCTY
cocraBiseT 17 u 6onee.

Tect wucnosab3yercss mNpu HUTOroBoil arrecramuu. IIpoBoauTCS B KOMIBIOTEPHOM KJlacce C
UCIIONIB30BaHUEM cpeibl «SunRavy. B 6aze 6onee 200 BOMpOCOB U 3a/1aHUil, MOJOOHBIX MMOKA3aHHBIM B TECTaX, U3
KOTOPBIX METOJIOM CIIY4aiiHOT'0 BBIOOpA MPEIOCTABIISIOTCS CTYICHTY BO BPeMsl KOMITBIOTCPHOTO TECTUPOBAHHUS.

7. METOAUWYECKHE YKA3AHMUS 10 OCBOEHUIO JUCHUIIJINHBI

Opraam3anust 00pa30BaTENTFHOTO MPOIEcca PErIaMEHTHPYETC YIeOHBIM IUTAHOM M PACIICAaHUEM YIeOHBIX
3aHATHH. 3Bk 00y4eHms (mpemomaBaHmsi) — pycckuil. [ BceX BHIOB AayIOWTOPHBIX 3aHATHH —«dacy
YCTaHaBJIMBACTCS POJOIDKUTENBLHOCTRIO 45 MUHYT. 3adeTHas €ANHNIIA COCTaBIISAET 27 aCTPOHOMUYECKIX 9acOB MIIH
36 akamemmyecknx 4ac. Uepe3 kaxapie 45 MUH KOHTAKTHOW paOOTHI AeNaeTcs MepephiB MPOJODKUTEIFHOCTRIO 5
MHUH, a IOCJIe IBYX Yac. KOHTAKTHOM paboTHI JenaeTcs IepephlB MPOAOKUTEIBHOCTRIO 10 MUH.

CereBas opma peanuzauuu mporpaMmbl JUCHUIUIMHBI HE HCIOIB3YETCs.

OOyyaromuiicss UMeeT MpaBO Ha 3a4yeT pe3yJIbTaToB OOY4YEeHUs MO IUCLUILIMHE, €CJIM OHa OCBOEHA UM IIpH
MOJYYEHHUHU CPeTHEro NpodhecCHoHaNbHOT0 00pa3oBaHusl U (M) BBICILIET0 00pa30BaHMs, a TAKXKE JOMOJHUTEILHOTO
oOpazoBanusi (TpU Hanuyuu) (Hamee - 3aueT pPe3yJabTaTOB OOy4YCHHS). 3auTCHHBIC pPE3YJbTaThl OOYYCHUS
YUHUTBHIBAIOTCS B KAUECTBE PE3yIbTATOB IIPOMEKYTOYHON aTTeCTallMi. 3a4eT pe3yabTaTOB O0yUIEHUS OCYIECTBIIACTCS
B Topsinke M (opmax, ycTaHOBICHHBIX JOKambHBIM akToM HU PXTY — [lopsaok m GopMbl 3adeTta pe3ylbTaToB
00y4eHHUs IO OTAEIBHBIM MAWCIMIUIMHAM (MOAYJSIM) M TIPaKTHKaM, OCBOCHHBIM OOydaloIlMMCs, TPH pealnu3aluu
00pa30BaTENbHBIX IPOTPaMM BBICIIEI0 00pa30BaHUs - MporpaMMaM OakallaBpHaTa, IPOrpaMMaM CIIEIHAINTETa B
HoBomockoBckoM wuHCTHTYTE ((uinane) (enepanrbHOro TOCYAapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO
VApeKACHUS BBICIIEro oOpa3oBaHus «PoccHiCKUil XMMHKO-TEXHOJNOTHYeCKAN yHHUBepcuteT wumeHun JI.1.
Menpeneesa» ot 22.12.2017 1.

7.1. O6pa3oBaTesibHbIE TEXHOJIOTUH

y‘-Ie6HI:Iﬁ pouecc npu npenogaBaHM AUCHUIUIMHBI OCHOBBIBACTCSA Ha HCIOJIB30BAHUN TPaAWMUIHUOHHBIX,
WHHOBAIIMOHHBIX M HHGOPMAIMOHHBIX 0Opa30BaTeNbHBIX TeXHOJOTHI. TpaaunuoHHBIE 00pa3oBaTeIbHBIC
TCXHOJIOTUU TPEACTABJICHbI JICKIUAMHU U CEMUHAPCKUMU (HpaKTI/I‘IeCKI/IMI/I) 3aHATHUSAMU. I/IHHOBaL[I/IOHHI)Ie
O6pa3OBaTeHBHBIe TCXHOJIOTUU UCIIOJB3YIOTCA B BUJC MPUMEHCHUA AKTUBHBIX U MHTCPAKTUBHBIX (I)OpM MpOBEACHUA
3ansituil. MabopmanmoHnbie 00pa3oBaTebHbIE TEXHOJIOIHU PEATH3YIOTCS IyTeM aKTHBHU3AIUU CaMOCTOSITENLHON
paboThl CTyneHTOB B WH(OpMAMOHHOW oOpa3oBarenbHOM cpeae. I[lpu mpoBepeHHH Y4eOHBIX —3aHATHIA
obecrieuynBaeTcss pa3BUTHE Yy OOYYAIOUIMXCS HABBIKOB KOMAHIHOW pabOThl, MEXIIUYHOCTHOW KOMMYHHUKAIIHH,
NPUHATHUS PEIICHUH, THUISPCKUX KauyecTB (BKIIOYAs MPOBEJICHUE UHTEPAKTHBHBIX JIEKIUH, TPYMIOBBIX JTUCKYCCHIA,
POJIEBBIX WP, TPSHUHIOB, aHAIM3 CUTYAlMid U MMHUTAIIMOHHBIX MOJEINeH, MpenogaBaHue IUCUUIUIAH (MOIysel) B
(hopme KypcoB, COCTaBICHHBIX HA OCHOBE PE3yJIbTATOB HAYYHBIX UCCIICIOBAHUN, IPOBOAUMBIX OpraHU3AIUel, B TOM
YKCJIe C YY4ETOM PETHOHAIBHBIX OCOOCHHOCTEH MPOGECCHOHATBHON JCSITEIBPHOCTH BBIITYCKHUKOB U MOTPEOHOCTEH
paboTonareneii).

7.2. Jleknuu

JIeKIMOHHBIH Kypc TNPEIIoyiaraeT CHCTEMAaTU3UPOBAHHOE HW3JIOKEHHWE OCHOBHBIX BOIMPOCOB COAEPIKAHUS
JICLUILTHHBI.

Ha mepBodl nekuum JEKTOp 00s3aH MPEAYNPEAUTH CTYACHTOB, IPHUMEHUTEIBHO K KakoMmy 0a30BOMY
y4eOHHKY (yueOHUKaM, YIeOHBIM IMOCOOHsIM) OyIeT MPOInTaH KypC.

JlekumoHHBIH Kypc obecneunBaer Oojee IiIyOOKOe€ MOHMMAaHHME Y4YeOHBIX BOIIPOCOB IPH 3HAYUTEIHHO
MEHBIIIEH 3aTpaTe BPEMEHH, YeM 3TO TpeOyeTcsl CPeIHECTaTHCTHYECKOMY CTYAEHTY Ha CaMOCTOSITENIbHOE M3Yy4eHHe
Mmarepuarna.

7.3. JIaGopaTopHbIe padoThI

JlaGopaTopHBIN MPaKTUKyM HAYWHAETCS C 03HAKOMJICHHUS C TEXHUKOHW OE€30MaCHOCTH.

ITo xaxmoit mabopaTopHOH paboTe CTyAeHT ohopMIIsIeT MUCBMEHHBIH oT4yeT. Tekymuii KOHTpPOdIb Ha
71a00paTOpHBIX padoTax MPOBOAUTCS B BHUJIE YCTHBIX OINPOCOB — «3allUTa» II0 WTOraM JIabOpaTOpHBIX PaboOT.
OueHuBaeTcs Xox Ja0OpaTOpHBIX pabOT, [JOCTHUTHYTBIE pE3YyNbTaTbl, KauecTBO O(OPMIIEHHE OTYETa,
CBOEBPEMEHHOCTD CJIauu.
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7.4. CamocTosiTeIbHAsI padoTa CTyIeHTa

Jis ycriemHoro ycBOGHHMS JUCLUILIMHBI HEOOXOIMMO HE TOJIBKO IOCEHIATh ayAWTOPHBIC 3aHATHA, HO U
BECTH aKTHUBHYIO CaMOCTOSITENIbHYIO paboTy. [Ipu camocTosTenbHON TPOPabOTKE Kypca 00ydaroImuecs 0DKHBI:

e TOBTOPUTH 3aKOHCHEKTHPOBAHHBIN HAa JICKIMOHHOM 3aHATHH MaTe€pHal U JONOJIHUTH €ro C Yy4EeTOM
PEKOMEHIOBAaHHOM 10 TAHHOM TeMe JINTEPATYPBHI;

¢  U3YYNTh PEKOMEHOBAaHHYIO OCHOBHYIO M JONOJHHUTEIBHYIO JTUTEPATyPy, COCTABIATH TE3NUCHI, aHHOTALUH H
KOHCIEKTBI HanboJiee Ba)KHBIX MOMEHTOB;

e  CaMOCTOSITENBHO BBIMOJHUTG UHIAUBU YA bHbIE 3aJaHus (pa3aen 5.8);

e  HCHOJB30BATh AJS CAMONIPOBEPKH MaTepHalia OLlEHOUHBIE CPECTBA.

WunuBuayansHoOe 3ajaHne OLIEHUBACTCS 110 CIIEAYIOIIUM KPUTEPHUSIM:
NPaBHJILHOCTH BBITIOJIHEHUS 3aJaHus;

aKKypaTHOCTH B OOPMIICHHU pabOTHI;

HCIIOJIB30BaHUE CIICLIHAIILHON JTUTEPaTyPBI;

CBOEBPEMEHHAs Caya BHIOJIHEHHOTO 3a1aHus (YKa3bIBaeTCs MPEIoJaBaTeeM).

7.5. MeToan4ecKkue peKOMeHIAINH JISl penoaBaTeJiei
OcHOBHBIE IPUHIUIIBI 00y4YeHHS

1. Ilenb 0OyueHuUst — pa3BUTh MBIIUIEHHE, BEIPA00TATh MUPOBO33pEHHE; TIO3HAKOMHTH C UJICSIMU M METOJIaMU
HAyKH, HAYYUTh PUMEHITH MPUHITUIIBI U 3aKOHBI JUIS PEIICHUS IPOCTHIX U HECTAHJAPTHBIX 3ajad.

2. O0y4eHue JOJDKHO OPraHMYECKH COYETaThCsl ¢ BOCHHUTaHHEM. HyKHO pa3BUBaTh B CTyJEHTaxX BOJIEBbIC
KauecTBa M TpynoirobOue. HeHaBs3unBO, K MeCTy NpPUBUBATH JJIEMEHTHI KyJbTypbl IMOBeICHUs. B uacTHoOCTH,
npernojaBaTenb JODKEH JIMYHBIM MPHUMEPOM BOCHMTBIBATH B CTYIEHTAaX NMYyHKTYaJdbHOCTh M YBa)XKEHHE K UYKOMY
BpeMeHH. HepomycTrMo npernogaBaHue 0HOCEMECTPOBOH YIeOHOH TUCIUTUIMHBI IPEBPAIIaTh B TOAUTHOE.

3. OOydeHue MOMKHO OBITh HE MACCUBHBIM (COOOIMUM CTyIEHTAM HEKOTOpPhIH 00beM uH(OpManuy,
pacckakeM, Kak PelIaloTcs T¢ WK MHbIC 33/1a4r), a aKTUBHBIM. HyXHO cTpouTh 00yueHHe Tak, YTOObI B OBJIAICHUU
MaTepHaJiOM OCHOBHYIO POJIb WTpaia MaMsTh JOTHdecKas, a He (opMaibHas. 3alOMUHAHHUE NOJDKHO JOCTHTATHCS
yepes TIy0oKoe MOHMaHHE.

4. OtHO U3 BaXKHEWIINX YCIOBHH YCIENIHOTO 00YUeHHsI — yMEHHE OPraHU30BaTh PaboTy CTYACHTOB.

5. OrHomlieHHMEe TpenojaBaTeilss K CTYICHTaM JOJDKHO HOCHUTh  XapakTep J00pOoKeNaTelbHOU
TpeboBaresbHOCTH. [t cTuMynupoBaHus pabOTHl CTYIEHTOB HYXHO HCIIOJIb30BAaTh IOOIIPEHHE, O0J00peHue,
NOXBally, HO He MOpHUIlaHue (MOPHUIAHHE MOXXET MPHUMEHSTHCS JIMIIb Kak HCKiIroueHue). [IpemoaaBarenb I0KEH
OBITH I CTYACHTOB JJOCTYITHBIM.

6. HeoOxomuM peryssipHbIii KOHTPOJIb PabOThI CTYACHTOB. [IpaBHUIILHO MOCTABJICHHBIH, OH MOMOraeT MM
OpraHU30BaTh CHCTEMATHICCKHE 3aHATHS, a IPEIIOIaBaTEI0 JOCTHYh BRICOKHX PE3yIbTaTOB B OO YUCHHH.

7. Baxneimmeld 3amadedl mpemofaBarelell, BEIyIIUX 3aHATHS 10 AWCIUILTAHE, SBISACTCA BHIpaOOTKA Y
CTYACHTOB OCO3HAHHS HEOOXOAWMOCTH WM TOJEC3HOCTH 3HAHUS TUCIUIUIMHBI KaK TEOPETHYSCKOW M MPaKTHIECKON
OCHOBBI JIJISl H3YYCHUS MPO(UITBHBIX TUCIATLINH.

8. C nensio Oonee A3PPEKTHBHOTO YCBOSHHS CTYACHTAMH MaTepHaia JaHHOW JUCIUILIMHEI PEKOMEHAYETCs
MIPY TIPOBEACHUH JICKIIMOHHBIX, MPAKTHIECKUX U JTa00OPATOPHBIX 3aHATHH HCIOIB30BaTh COBPEMEHHBIC TEXHUIECKUE
cpencTBa oOydeHHUs, a UMEHHO MNpPEe3eHTAllMW JIKIMH, HarJsgHble MOocoOMs B BHIE CXEeM NpHOOpOB, AeTaneil u
KOHCTPYKLHUI MPHOOPOB, KOMIIBIOTEPHOE TECTHPOBAHHE.

9. lns Gonee riry0OKOTO M3y4YeHHs MpeAMeTa M MOJATOTOBKH PsAa BOIPOCOB (T€M) I CaMOCTOSITEIBHOTO
M3y4eHUsl 110 pa3jenaM AWCIMIUIMHBI MPEerojaBaTellb MPeNOCTaBIseT CTyIeHTaM HEO00XOoAMMYI HH(OPMALUI0 O
HCTIONIb30BAaHUH Y4€OHO-METONYECKOT0 oOecTedeHns: yueOHUKax, y4eOHbIX MOcOOMAX, COOPHMKAX HMPUMEPOB U
3aJa4 ¥ OTHCaHUE J1a0OPaTOPHBIX padoT, Hamuunu MIHTEepHET-pecypCoB.

IIpu TexymeMm KOHTpOJE PEKOMEHIYETCS HCIONh30BaTh KOMITBIOTEPHOE WM OJaHKOBOE TECTHPOBAaHUE,
KOHTPOJBbHBIC KOJJIOKBHYMEBI FITH KOHTPOJIEHBIE PAOOTHI.

KonTponmpHOe (MTOrOBOE) TeCTHpOBaHWE BKIIOYAaeT B ceOs 3aJaHWs 1O BCEM TeMaM pasziena paboueit
MPOTPaMMBI TUCIUTUTAHBL

10. Lenp sexkimn — GopMHUPOBaHKE Y CTYIEHTOB OPHEHTHPOBOYHOM OCHOBBI JUISl MOCIIEAYIONIETO YCBOCHHS
MaTepuajia METOJOM CaMOCTOSTeNbHOH paborel. Cozep)kaHHe JIEKIWM JOIDKHO OTBEYaTh  CIICAYIOIINM
JTUTAKTHIECKUM TPeOOBaHHAM:

- MRNIOKEHUE MaTepyalia OT IPOCTOTO K CIIOKHOMY, OT M3BECTHOTO K HEH3BECTHOMY;

- JIOTUIHOCTB, YETKOCTh U SICHOCTh B M3JIOKEHUN MaTepHaa;

- BO3MOXHOCTh TIPOOJIEMHOTO W3JIOKEHHS, TUCKYCCHH, AWAlora C IIeNbI0 aKTHBH3ALWHU JCSATEIbHOCTH
CTYZACHTOB;

- OITOpa CMBICTIOBOM YacTH JICKIIUH HA ITOJIMHHBIC ()aKThl, COOBITHS, SIBICHUS, CTATUCTUYCCKUE TaHHEIC,

- TeCHas CBsI3b TEOPETHYCCKUX NOJOKCHUH W BBIBOJOB C TPAKTHUKOW W Oymaymied mpodecCHOHAITBHON
JIeSITEIbHOCTBIO CTYIEHTOB.
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[IpenonaBarens, YUTAIOMNK JIEKIHMOHHBIE KypCBI, JOJDKEH 3HATh CYIISCTBYIOIME B II€AarOrHYecKOH
IPaKTUKE BApPUAHTHI JICKUUH, HX JUIAKTHYECKHE U BOCIIUTHIBAIOIINE BO3MOXKHOCTH, @ TAK)XKE UX MECTO B CTPYKTYpe
mporiecca 00y4IeHHSI.

11. Ilpm mnpoBeneHWH AaTTECTAlMd CTYACGHTOB Ba)KHO BCEerla IIOMHHUTb, 4YTO CHCTEMaTHYHOCTD,
OOBEKTUBHOCTD, APIYMEHTUPOBAHHOCTh — IJIABHBIE IPHHIIMIBI, Ha KOTOPBIX OCHOBAHBI KOHTPOJb U OLCHKA 3HAHUH
CTYJCHTOB. 3HaHHE KPUTEPHEB OLICHKH 3HAHHH 0053aTeIBHO TS MIPENOAaBaTeNs U CTYACHTA.

Opranuszanust 1a00paTOPHOTo MPAKTUKYMa

OCBOEHHE CTYJICHTOM JIa00OPaTOPHOTO IPaKTHKyMa — He00X0IMMasi COCTaBHast YacTh PabOTHI CTYJICHTA MPH
OCBOCHHMH JUCHUIUTHHBL. Kax1blii CTYJIEHT 32 OAMH CEMECTP JOJDKEH BBINOJIHHUTH 110 UHIMBHUAYaIbHOMY rpaduky 2
JTa00paTOpHBIX PadOT, YKa3aHHBIX B «MapIIPYTHOM» JIUCTE. MapHIpyTHBIH JIMCT COCTaBISET JIEKTOP IIOTOKA.
MapuipyTHBIH JIUCT BBIAAETCS CTYJEHTY Ha YCTAHOBOYHOM JIEKIIUH.

Bce crynenTsl nepen HayanoM paboThl B 1a0OpaTOpHK MPOXOAAT MHCTPYKTAX MO TEXHHKE 0€30IacHOCTH.
Kaxnplii CTyJeHT B CHELHAIBHOM JKypHale CTaBHT CBOIO MOANKMCH O TOM, YTO OH INPOCIYLIaT WHCTPYKTAX MO
TeXHUKEe 0e30IacHOCTH paboTHI B TaOOpaTOPHX M 00S3yeTCs BBITIONHATE BCE ITyHKTHI HHCTPYKTaXa.

1. CtynmeHTHl HE JOITyCKaOTCsA K paboTe B abOpaTopuyl B BEpXHEH OAEkKAe W IPH OTCYTCTBHH OEIoro
XaynaTta.

2. CTyI[eHT JAOITYCKACTCA K BBIIIOJIHCHUIO pa60TLI TOJIBKO IOCJIC «A0IMyCKa», T.C. IPOBCPKU IMPEIOAABATCICM
TOTOBHOCTH CTYACHTA.

I"'0TOBHOCTE CTyIEHTa K BBIIOJIHEHUIO 1a00PaTOPHOM PabOThl COCTOUT B CIEIYIOLIEM:

a) TOATOTOBJIEHAa TeKyllas paboTa, IOArOTOBKA BKJIOYAET: Ha3BaHHE pabOThl, TEOPETHYECKOE BBE/ICHHE,
CXeMy YCTaHOBKH, paboune (opmynbl W GopMynbl Uil pacyera MOTPEIIHOCTEH; MepedeHb MPUOOpPOB U
NPUHAJIEKHOCTEH (TeXHHMYECKHE XapaKTepUCTHUKH 3alOfHSIOTCS B J1a0OpaTopuM); NepeueHb 3aJaHuil U
TaOJHIBI VTS 3AIMCH PE3YJIbTATOB U3MEPEHUIA;

0) 3HaHME SKCIEPUMEHTA U TEOPHUHU AaHHOH pabOTHI B paMKax ONMHCaHHS pabOTH B IPAKTHKyMe U ydeOHHKE,
yMeHHe paboTaTh ¢ MPUOOPaMH, YCTaHOBKaMH, 000pyI0BaHHEM;

B) 3HAHWE TPaBUJ TEXHUKU 0E30MaCHOCTH MpU paboTe ¢ mpubopamu ¥ 00OPYIOBAaHHEM, HCIOIb3YyEMbIM B
JTAaHHOI paboTe.

3. CTy,I[eHT HC IOITYCKACTCA K BBIIIOJTHCHUIO pa60TLI, CCJIIn:

a) OTCYTCTBYET JJaOOPaTOPHBIN >KypHad (B KaueCTBE Ja0OPAaTOPHOTO XypHalla CTYICHT HCIOJIb3YeT OOIIyro
TeTpajb) WIN HE IOATOTOBJIEH IIPOTOKO,

0) CTYICHT HE 3HAET TCOPHH PAOOTHI B paMKaX TEOPETUYECKOIO BBEACHUS B MPAKTHUKYME U HE MPEACTABIISIET,
YTO U KAaKUM METOJIOM OH Oy/IeT U3MEpPSTh;

B) UMeeTcs 0oJiee OJTHOW HECAAHHOHN paHee BBIMOJHEHHOH paOOTHI.

OnHaKo 70 OKOHYaHUsI JJaDOPaTOPHOTO 3aHATHS CTYEHT, He MOJYUUBILUH OMYCK, paboTaeT B JabopaTopuw,
yCTpaHss JOMYIICHHBIE HeTOPAOOTKH.

4. CrynenTaM, NpOIYCTHUBIINM 3aHSATHS MO YBAXXKHUTEIbHBIM NpPHUYMHAM (MMeEETCsl JIONyCK W3 JIeKaHara),
MPE/IOCTABIISIETCS BOBMOXHOCTh €€ BBINIOJIHEHHS BO BPEMS YKa3aHHOE BeAylmIMM InperoaaBaTeneM. CryneHTam,
NPOIYCTUBIIMM 3aHATHS 10 HEYBAXWUTEIbHBIM IPHUYMHAM, IPEIOCTABISETCS BO3MOXKHOCTH €€ BBIIIOJHEHHS B
3a4YETHYI0 HEAENI0 Ha «IyOiepckoM» 3aHATHM BO BpeMs yKa3aHHOE BeAyIIUM ImpenopaBareneM. CTyIeHTH,
HYXXJaloIecss B JOIOJHHUTEIHHON ITOATOTOBKE, MOTYT BOCIOJB30BaThCs yciyramMu LIeHTpa MOMOIHHUTENBHOTO
00pazoBaHus U MPOECCHOHATBHON IO OTOBKH.

5. B TeueHne 0HOTO 3aHATHS IOIyCKaeTCs BRIIOJHEHNE HE Oojiee 0HON 1abopaTopHO pabOTHI.

6. He nomyckaercsi coBmecTHasi pabota 2-X v OOJIBIIETO YHcia CTYJEHTOB 32 OJJHOM YCTAaHOBKOM, €CJIH 9TO He
MNpeaAyCMOTPEHO METOANYECKUMHU YKa3aHUAMU K BBIITOJIHEHUTIO I[aHHOﬁ pa6OTBI.

7. Ha tuTynpHOM JHcTe 1TaOOPAaTOPHOTO JKypHasa TOJDKHBI OBITh YKa3aHbl (paMUIHsS M WHUIMAJB! CTYAEHTA,
Kon ydeOHou rpymmbel. OdopMmieHne Kaxaod paboThl HAYWHAETCSI C HOBOW CTpaHUIbl. Cxembl W TpaduKh
BBITIOJIHAIOTCS KapaH/AIIoOM, BCE 3allMCH AEAI0TCS PYYKOH, s TpaduKOB HCIONIB3yeTCs MIJUIMMETpOBast Oymara,
WM OHH BBIIIOJIHSIOTCSI C MCIIOJIb30BAaHMEM KOMIIbIOTEpA; rpadMKy BKIEHBAIOTCS B Ja0OpaTOpHBIN kKypHai. Ha
pacyeTHBIX CTPaHUIAX JIODKHBI 00s3aTENIbHO NMPUCYTCTBOBAThH paboume (OpMYIbl C HMOACTAHOBKOW PE3yJIbTaTOB
OpSAMBIX WM3MEPEHMH M KOHCTaHT B OJHOM cHcTeMe eauHML. Ha 3TuX ke cTpaHuIax HpOU3BOJUTCSA pacder
norpenHocreit. Odopmiierne paboThl 3aBepIIaeTCst HAIIMCAHUEM BBIBOJIOB.

B BBIBOAX TOJKHBI COIEPHKATHCS OTBETHI Ha CIICIYIONIHE BOMPOCH:
) UTO W KAKAM METOIOM H3MEPSLIOCh,

0) pH KaKWX YCIOBHSX;
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6) pe3yabTaThl ¢ AOCONOTHON W OTHOCHTEIBHOM MOTPEITHOCTAMH; aHAIIH3 PE3YIbTATOB M MOTPEITHOCTEH.
8. [IpueM «3ammThI» 10 Ta00PATOPHOH paboTe 3aKITI0YaeTCs B MPOBEPKE:

a) pe3yNbTaToOB PaboTH,

6) TOCTOBEPHOCTH PACUETOB M MX COOTBETCTBHUSI H3MEPEHHUSIM,

B) TIPaBUIILHOCTH TIOCTPOEHHUS TPAUKOB,

r) oopMIIeHHsT pabOTHI M BHIBOJIOB.

Breimonnennas pa60Ta OTMEYACTCA B XXYPHAJIC CTYJACHTA NMOANMCHIO IMpEenoaaBaTejsa U HpOCTaHOBKOﬁ JaThl. PaboTta
CUHUTACTCA 3a‘-ITeHHOI>i, €CJIM Ha CTpAaHUIIC, I'IC HAYUHACTCA €€ ONMHCAHUC, UMECTCA 3 NOoANKUCH NpEeIoaaBaTeid: 3a
«IOIMYCK», «BBIMNOJHCHHUC») M <«3allluTa» C YKa3aHUEM [JaThbl. Ilocne BhIMONMHEHHUS W 3alIUTHhI BCEX na6opaT0pH1,1x
pa60T npenogaBareyib B KypHajJ€ CTyACHTa JOCJIa€T 3alluChb: «Bce na6opaTopHLIe paGOTbI, npeayCMOTPCHHBIC
MapupyTHBIM JIUCTOM, BBIIIOJIHCHBI U 3allIUIIICHBI», CTABUT MOAIUCH U AaTy.

9. XypHan npenoaBareiisi XpaHUTCs y JabopaHTa Toi 1JabopaTopuu, B KOTOPOii 3Ta padora Beinonnusercs. [Ipasuia
BE/ICHHS )KypHaja IPeroiaBaTes.

1. B rpade xypHama ydera BBINOJHEHHBIX CTyJCHTAMH JIaOOpaTOpPHBIX pabOT JemaeTcst OTMETKa O
BhIMOTHEHNH. Ecii paboTa «3ammineHa», eIaeTcss OTMETKA O 3all[UTe ¢ YKa3aHUEM JaThl.

2. B ciryyae OTCYTCTBHS CTYIEHTA Ha J1aOOPATOPHOM 3aHATHH B JKypHAJle ydeTa BBIIOJHECHHBIX CTYICHTaMH
ma00paTOPHBIX pabOT MUTIETCS «HOY.

3. Oxkouo paboThI, IPOITYIIEHHOH MO YBAXKUTEIBHON IPHUYMHE (TOIYCK U3 ACKaHATa), TUIIETCS KyBY.
ITpaBuna paboTsl penogaBaTec B JaOOPaTOPUU B 3a4ETHYIO HEMIEIIO

1. K BbINOJHEHUIO pPabOT MAOMYCKAIOTCS CTYICHTHI, KOTOPBIM JIGKTOp HJIM BEAYINUH IpernojaBaTeib
IIPENOCTABUII JOIYCK.

2. JlexKypHBIi MpernoiaBaTelib JejIacT OTMETKY O BBIMOJHCHHUU JJa0OPATOPHOM pabOThI B )KypHAJIC CTYJCHTA U
B )KypHaJIe yueTa BBIMOJHEHHBIX CTYIEHTaMH J1abopaTopHbBIX paboT.

CTymeHT MOXET 3allUTHTh PabOTy AEKYypHOMY INpEIOAaBaTeNio, NpoBOIMBIIEMY 3aHATHA. CTyIeHT, HE
YCIIEBIIUH BBIITOTHNATH PAOOTY HA 3aHATHH, IIPUTIIANIAETCS AJIS €€ BBITOIHEHHUS IOBTOPHO.

3. JlaGopatopHble paOOTHI, BHIIOJHEHHBIC B TCYCHHE CEMECTpa, MPUHHUMACT TOT IPErnoJaBaTellb, KOTOPHINA
NPOBOJMJT 3aHATHS C TPYIIION B TEYCHHUE ceMecTpa. B cilydae OTCYTCTBHSA MO YBaKHTEIBHOW MPUYMHE 3TOTO
npernoaBaTes Ha 3a4eTHOW HeJese, 3a4eT Mo JabopaTopuul MpUuHUMaeT JIeKTop. [Ipu oTcyTcTBHE NIeKTOpa —
3aB. Ka(eapon.

4. Bo BpeMsi poBeIeHUs 1a00paTOPHBIX paboT yueOHO-BCIIOMOTATEIbHBIN MepcoHal 1abopaTopun padoraet
I10]T PYKOBO/ICTBOM BEAYIIMX 3aHATHUIH MpenoiaBaTeneil 1 3aB. 1abopaTopusIMu.

7.6. MeToanyeckue ykasaHus 1Jisl CTY1eHTOB

ITo noaroroBKe K JIEKUMOHHBIM 3aHATHAM

V3yueHre AMUCIHUILIUHBI TPEeOyeT CHUCTEMATHUYECKOr0 M MOCIEIOBATEIILHOTO HAKOIICHUS TEOPETHYCCKHX
3HAHUH, CIICOBATCIbHO, MPOIMYCKH OTHACIBHBIX TEM HE IMO3BOJISIIOT TIyOOKO OCBOMTH Tmpeamer. CTyaeHTam
HEOOXOIUMO:

1. mepen Kaxa0# JEeKIKeH mpocMaTpuBaTh pabodyo NporpaMMy AUCIMILUINHEI,
2. mepe cieayrone JIeKIuei Heo0X0MMO IPOCMOTPETh MO KOHCIIEKTY MaTepHal MpeAblIyIIeH.

HpI/I 3aTPYAHCHUAX B BOCHPUATUN MaTCpUaa CICAYyCT O6paTI/ITBC$I K OCHOBHBIM JIMTCPATYPHBIM HUCTOYHHKAM.
Ecmu p3306paTBC$I B Marcpuajic HC YAaJoChb, H€O6XO,I[I/IMO 06paTI/ITBC$[ K JICKTOPY WKW K IPEIoAaBaTC]IO Ha
MPAKTUYCCKUX 3aHATHUAX. He ocraunsiiTe «OeIbIX MATEH» B OCBOCHUU MaTepHana!

IIo moaroToBKe K 1a00pPaTOPHOMY NPAKTUKYMY

1. OcBoeHHE CTyIEHTOM JIa0OPATOPHOTO MPAKTHKyMa — HE0OXoauMasi COCTaBHAsI 4acTh pabOThl CTyAEHTa
IIpru OCBOCHHH KYypcCa HanorexHonorum un HaHOMaTCpHaJibl. Ka)l(]lblﬁ CTYACHT 3a OJMH CEMECTP HNOJIKCH BBIIIOJTHHUTH
M0 MHAMBUAYaJbHOMY rpaduky 2 (eciu CHEHHalbHO HE OrOBOPEHO) JIabopaTropHbIX padoT, YKa3aHHBIX B
«MapuIpyTHOM» JHcTe. ['paduk paboT CTYACHT NOJIyYaeT Ha yCTAHOBOYHOM JIEKIIHH.

2. Kaxnplii CTyieHT repesi HayajaoM CeMecTpa IMOJIydaeT IOJHBIH KOMIUIEKT JIMTEpPaTyphl - HA0Op y4eOHBIX
MocOOMH, B KOTOPBIX IIOMEMIEHBI ONMCAHUs Ja0opaToOpHBIX paboT. MHCTpykuuu 1o j1abopaTopHBIM paboTam,
OTCYTCTBYIOIIMM B Y4YEOHBIX MOCOOMSAX, MMEIOTCS B UHUTAIGHOM 3aje OMOJNMOTEKE M B COOTBETCTBYIOIIEH
JTabopaTopruy Ha Kadeape W KaXIbli CTYAEHT MOXKET HMOIYyYUTh €€ BO BPEMEHHOE I0JIb30BaHKe. OnucaHne Kaxou
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nabopaTopHOi pabOThl COAEPIKHUT JIOCTATOYHO MPOPAOOTAHHOE TEOPETHYECKOE BBEJCHHE, OCHOBHBIC PAaCUCTHBIC
dbopmynbel 1 GopMyIBI pacdera IOTPENTHOCTH, MOAPOOHOE OMNMHUCAHWE JIA0OpATOPHOW YCTAaHOBKH, CIICHApWi
MpPOBE/ICHUsI 1ab0paTOpHOW pabOThl, BUIBI TAONHUI[, JJIsi BHECEHHS B HUX PE3yJIbTaTOB M3MEPEHH, KOHTPOJIbHbIC
BOIIPOCHI, JAIOIINE CTYACHTY BO3MOXKHOCTh OCYIIECTBUTH CAMOKOHTPOIIb YPOBHS CBOCH IOATOTOBKH K paboTe.

3. CTy)IeHT JAOITYCKA€TCs K BBIINIOJIHCHUIO pa6OTI>I TOJIBKO IOCJIC «AO0IMYCKa», T.C. IPOBEPKU MPEIIOAaBaTCICM
TOTOBHOCTH CTYACHTA. T'oToBHOCTB CTYJACHTA K BBIITOJHCHUIO na60paTopH0171 pa6OTI)I COCTOUT B CJICAYIOIICM!

a) B XypHaJe (B KadecTBEe >KypHaja HCIIOJb3YyeTcs oOlias TeTpaab) HMEETCs OIMCaHWe TeKylen
nabopaTopHOW paboThHI: Ha3BaHHE pabOTHI, TEOPETHYECKOE BBEIEHHME, CXeMa YCTaHOBKHM, pabouue (OopMyisl U
(opMynBl U pacyera MOTPEIIHOCTEH; NepeyeHb NPHOOPOB M MPHHAUIEKHOCTEH (TEXHHUYECKHUE XapaKTEPUCTUKU
3aIOJHAIOTCS B 1Ta00OpaTOpHHN); IepedeHb 3aAaHUi U TaOIHIBI JUTS 3aIIMCH PE3YJIbTaTOB U3MEPEHUIT;

0) 3HaHHE PKCIIEPUMEHTA M TEOPUH JTaHHOI pabOTHI B paMKaX OMHUCAHUS pabOTHI B IPAKTHKYME U YUeOHHKE,
yMeHne paboTaTh C MpuOOpaMu, yCTAHOBKAMH, 000pyI0BaHUEM;

B) 3HaHHE TPABWI TEXHUKH 0€30IIacCHOCTH IpH padoTe ¢ MpubOopaMu M 000pyIOBaHHWEM, HCIOIB3YEMBIM B
JTaHHOM pabore.

CTyzeHT He OoMmycKaeTcst K BBIIOJIHEHHIO pabOTBI, €CIIH:

a) OTCYTCTBYET Ja00PaTOPHBIN KyPHA MM HE MOATOTOBIIECH IIPOTOKOI,

0) CTyZEHT He 3HaeT TEOpUH pabOThl B paMKax TEOPETHYECKOTO BBEICHHS B IPAKTUKYME W HE
MPE/ICTABIISIET, YTO U KAKMM METOZOM OH OyJeT U3MEpSITh;

B) OTCYTCTBYET OeJbIi XaJaT.

OnHako 10 OKOHYaHMS JIaOOPaTOPHOTO 3aHATUS CTYICHT, HE IMOJYYMBIIMH NOIYCK, padoTaeT B JabopaTopuw,
yCTpaHsist JOMyIICHHbIE HEAOPAOOTKH.

4. CtyneHTaM, NMPOIyCTUBIIMM 3aHATHS MO YB)KUTEJIBHBIM NPUYMHAM (MMeEETCs JOMYyCK H3 JeKaHaTa),
MIPEJOCTABIIACTCS. BO3MOXKHOCTh €€ BBIIOJIHEHHS BO BpeMs yKa3aHHOE BeIyIIMM mpernopaBaTteneM. CTyaeHTaM,
MPOMYCTHBIINM 3aHATHS 10 HEYBAXHUTECIbHBIM INPHYMHAM, IPEIOCTABISLETCS BO3MOXKHOCTH €€ BBIIIOJHEHHS B
3a4ETHYIO HEACIO Ha «IyOJIEpCKOM) 3aHATHH BO BPEMsl, yKa3aHHOE BEIYIIHM IIPETIOIaBaTEIIEM.

5. B TeueHue 0JHOrO 3aHATHUS JOIyCKAETCs BHIIOJIHEHHE He Ooiee OAHOHN 1a00paTOpHOH pabOThL.

6. He JAOITYCKACTCA COBMCCTHAs pa60Ta 2-X ¢ OOJBIICTO YHCIIa CTYACHTOB 3a OI[HOﬁ YCTaHOBKOﬁ, €CJIN 3TO
HC MPEAYCMOTPEHO MCTOANYCCKUMU YKA3aHUSAMUA K BBIITIOJIHCHUIO ,Z[aHHOfI pa60TLI.

8. Ha tutynsHOM JHCTE Tab0paTOPHOTO KYypHAJa TOJKHBI ObITh YKa3aHbl (aMIIIUS U HHUITHAIBI CTYICHTA,
kon y4ebHoit rpymmbl. OdopmiieHne Kaxkaoi paboThl HauyWMHAETCS C HOBOW crpaHuibl. Cxembl W rpaduku
BBITIOJHSAOTCS KapaH/AAIloOM, BCE 3alUCH ACTAI0TCS PYYKOM, st Tpad kOB UCMONB3yeTCs MIJUTUMETPOBast Oymara,
WIIM OHU BBIMOJHSIOTCS C HCIOJNB30BAHUEM KOMIIbIOTEpPa; Tpa)MKH BKJICHUBAIOTCS B J1a0OpaTOpHBId xypHau. [Ipu
oopmiieHrd pabOThl HEOOXOJMMO BBIIENIATH CTPAHHIBI Ui pacueToB. Ha pacyeTHBIX CTpaHMI@AX JJOJKHBI
00s13aTeNbHO MPHUCYTCTBOBATH paboune HOPMYIIbI C MOJCTAHOBKOM Pe3yabTaTOB MPSMBIX H3MEPEHHH U (PHU3nUECKUX
KOHCTAHT B OJIHOW cucTeMe efuHuil. Ha 3THUX e cTpaHHMIax MpOU3BOIUTCS pacueT morperiHocTeil. OdopmieHne
pabOThI 3aBepIlIacTCs HATIMCAHHEM BBIBOJOB. B BBIBOIAX JODKHBI COACPIKATHCS OTBETHI HA CJICAYIOIINAE BOMPOCH:

) 4TO ¥ KAaKUM METOJIOM U3MEPSIOCH,

0) pu KaKuX yCIOBHUSAX;

0) pe3ysbTaThl ¢ a0COMOTHOM M OTHOCHTENILHOM MOTPEITHOCTSIMU; aHAITU3 PE3YJIbTATOB U MOTPEIIHOCTEH.

[puem «3amuTh» 10 1a00PATOPHOH PabOTE 3aKIIIOYAETCSI B IPOBEPKE:

a) pe3yabpTaToB paboTHl,

0) IOCTOBEPHOCTH PACUETOB U MX COOTBETCTBUS M3MEPEHHSM,

B) MPaBUIILHOCTH TIOCTPOEHHUS TPAPHUKOB,

r) oopmiieHuUsI pabOTHI U BHIBOJIOB.

PaGora cumraercs SaQTGHHOﬁ, €CJIM Ha CTpaHulEe, TI'IC HAYMHACTCA €€ OIIMCaHUC, HUMCECTCH 3 10 AITUCHU
npenoAaBaTelisl: 3a «A0IYCK», «BBIIIOJHCHUC) U «3alUTY» C YKa3aHUEM HaThl.

ITo paGoTe ¢ auTepaTypoii

B paboueii mporpamMme AUCHUILIHHEI MIPEICTABICH CIHCOK OCHOBHOW W JIOTIOJHUTEIBHOHN JUTEPATyphl — 3TO
YYeOHHKH, Y4eOHO-METOAMYECKUE TOCOOHS WK yKa3aHus. [JOMOTHAUTENbHAS IUTepaTypa — yaeOHUKH, MOHOTpaduu,
COOPHHUKHU HAYYHBIX TPYIIOB, )KypPHAJIbHBIC M TA3€THBIC CTAThH, PA3JIMYHbIC CIPAaBOYHUKH, SHIMKIONEUN, HTepHeT-
pecypchl.

Jrobas popma caMocTosATENBHOM paboThl CTyAeHTa (MMOATOTOBKA K CEMHUHAPCKOMY 3aHSATHIO, TOKIAay ! T.II.)
HAYMHACTCS C M3YYCHHUS COOTBETCTBYIOUICH JIMTEPATypHl Kak B OMOIHOTEKE / AIIEKTPOHHO-OHOIHOTEYHOH CHCTEME,
Tak U foMa. VM3ydeHne yka3aHHBIX HCTOYHUKOB PACIIUPSIET TPAHUIBI TOHUMAHUS TIPeMETa TUCIUTUIAHBL

IIpu pabote ¢ nuTepaTypoil BBIACISIOTCS CIEAYIOUue BUBI 3amuceil. KOHCIEKT — KpaTkas cxeMaThdeckas
3aMKCh OCHOBHOTO CO/IEP KaHUS HaydHOU paboThl. Llenbio sSBIsSeTCS HE TepenruChiBaHUE MPOU3BEICHYISI, & BBISBICHHE
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€ro JIOTHKH, CHCTEMBI I0Ka3aTeIbCTB, OCHOBHBIX BBIBOJOB. XOpPOIIMH KOHCIIEKT IO/DKEH COYETaTh IIOJHOTY
M3JI0KEHUS C KPaTKOCThIO. lluTaTta — TOYHOE BOCIPOM3BEACHHE TEKCTA. 3aKI0YaeTCsl B KaBBIYKH. TOYHO
yKa3bIBACTCSl CTpPAHWIA HMCTOYHUKA. Te3uchl — KOHIEHTPUPOBAHHOE H3JI0KEHHE OCHOBHBIX MOJOXEHHN
MPOYMTAHHOTO MaTepuana. AHHOTAIMS — OYCHb KPATKOE M3JI0KEHUE COMEPKAHUsI POYUTAHHON paboThl. Pe3rome —
HanboJee 00IIre BEIBOABI M TIOJIOXKEHHUS pabOTHI, € KOHIENTYaIbHBIE HTOTH.

7.7. MeTonnyeckne peKOMeHIAIMHU 110 00YUeHHUIO JIUI[ ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSA
M HHBAJIHI0B

IIpodeccopcko-npenoaaBaTeIbCKuil COCTAB 3HAKOMUTCS € MCUXO0JIOT0-(DHU3UOJIOTHUECKUME 0COOCHHOCTSMHU
00yJaroImuXxcs UHBATUIOB U JIUI] C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, HHANBHUYAIbHBIMUA IPOTPaMMaMU
peabwinTanu WHBATHIOB (MpH Hamuuuu). [Ipu HEOOXOAMMOCTH OCYIIECTBISICTCS MOMONHHUTEIbHAS TOANCPKKA
MpEenoaBaHus MCHUXO0JIOTaMHU, COIUATbHBIMU PAOOTHUKAMH, MPOIICAIIHMHE MOTOTOBKY aCCUCTCHTAMU.

IIpennonaraeTcs MCHOJB30BATH COLMABLHO-AKTUBHBIC U PE(ICKCHBHBIC METOIBI OOYYEHUS, TCXHOJIOTHU
COLIMOKYJIbTYPHOH peaOHIUTAlMU C ILIENbI0 OKAa3aHUsl MOMOIIU B YCTAHOBJICHHH IMOJHOIEHHBIX MEXIUYHOCTHBIX
OTHOIIICHHUH C APYTMMH CTYJCHTAMH, CO3AaHHH KOM(POPTHOTO IICUXOJOTUYECKOr0 KJIMMaTa B CTYACHYECKOM TpyIIe.
Ioadop u pa3paboTka y4eOHBIX MATEPHUANIOB MPOM3BOMSATCS C YYETOM MPEIOCTABICHUS MaTepHana B Pa3IHYHBIX
(dopmax: aynuanbHOW, BU3yaJbHON, C HCIOJIb30BAHUEM CIICIHANbHBIX TEXHUYECKHX CPEICTB M MHGOPMAIIMOHHBIX
CHCTEM.

OcBoenue aucnuIuinHb! Turamu ¢ OB3 ocymecTBIIsIeTCs ¢ HCIIOIB30BAHNEM CPEICTB 00yUeHHS OOIIEro H
CICIHATBHOTO Ha3HAUCHUS (IEPCOHAIBHOTO U KOJUICKTUBHOTO HUCIIOJIL30BAHHUS).

I crymentoB ¢ OB3 npeaycmarpuBaercss AOCTyIHas (opMma MPEIOCTABICHUS 3aJaHUll OIICHOYHBIX
CPEICTB, a UMEHHO:

® B IICYATHOI WM ANEKTPOHHOM (opme (JuIst JIUIL ¢ HAPYLICHUSIMUA ONIOPHO-JIBUI'aTENILHOTO aniapara);
e B neyatHol Qopme WM 3NEKTPOHHOW (HOpME C YBETUUCHHBIM HIPU(TOM U KOHTPACTHOCTBHIO (JISL JIUIL C

HApYIICHUSMHU CITyXa, PEUH, 3PCHUSN);

®  METOJOM YTCHHs ACCUCTEHTOM 3aaHus BCIyX (s JIUI| C HAPYIICHUAMHU 3PCHUSL).

JlaGopaTtopHbie pabOThI BBITIOIHAIOTCS METOJOM BBIYHCIUTEIHLHOTO YKCIIEPUMEHTA.

CryneHTaM ¢ MHBAIUIHOCTBIO YBEIMYMBACTCS BPEMs HA TMOATOTOBKY OTBETOB HAa KOHTPOJIBHBIC BOMPOCHI.
J11st TaKUX CTYJCHTOB TPEIyCMaTPUBACTCS JOCTYIHAS (popMa mpeocTaBlieHNs] OTBETOB Ha 3a/IaHHsI, 2 UMEHHO:

® MKCHMEHHO Ha OyMare uiax HabOpOM OTBETOB HA KOMIIBIOTEPE (IS JIMII C HAPYIICHUSIMH CIyXa, PeUH);
e  BBHIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB MPU TECTHPOBAHUU C HUCIOIB30BAHHUEM YCIYT acCUCTECHTA (JIJIst

JIUII ¢ HApYIIEHUSMH OTIOPHO-/IBUTATEIBHOTO amlapara);

e  YCTHO (AJIS JIUI] C HAPYLICHUAMH 3PEHUS, OTIOPHO-IBUTATEIFHOTO aNapara).

IMpu HeoOXoaMMOCTH Il OOYYarOIIMXCS C WHBAJUIHOCTBIO TPOLEAYpa OICHHBAHUS PE3yJIbTaTOB

00yUYCHHS MOXKET MTPOBOTUTHCS B HECKOJIBKO ITAIOB.

8. YHEBHO-METOJANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHME JJUCHUIIJINHBI

8.1. IlepeyeHb OCHOBHOM U AONOJHUTEIbHON JUTEPATYPHI, HEOOXOAUMOI VI OCBOECHMS JUCHUIINHBI

a) OCHOBHas JIUTEPaTypa

O0ecnieyeHHO

OcHOBHas TUTEpaTYpa Pexxum nocrymna oth

9BC «Jlaap»

https://e.lanbook.com/boo
k/58569#book name Ha
Jata nocryna 06.05.2017

[Ma6aruna T.U., T'onyoeB A.M. HanoxuMus 1 HAaHOMAaTEpHAHL:
yaebHoe mocoowue. Jlanb. 2014. 63 c.

[anexTponHBIH pecypc]

0) 10MOJTHUTEILHAS JIUTEPATYpa

Oo0ecieyeHHO

JononxurensHas muTeparypa Pexxum nocryma oth

I'ycee A.Ml. Hanomatepuanbl, HAaHOCTPYKTYpbl, HAHOTEXHOJIOTUU
[Texct] / A.M.I'yces. - 2-e u3n., uctp. . - M. : ®DUSMATIIUT, 2009. - | bubnuorexa HA
414 c. : un. - bubmmorp. B KoHue riaB. - [Ipeam. ykas.: c. 406-414. - | PXTVY Jla
ISBN 978-5-9221-0582-8 (B nep.)

Bubaunorexa HU

ITyn Y., Oysac @. Hanorexnonorun. — M.: Texunocdepa, 2009. — 336 c. PXTY Ha

8.2. UndopmannonHbie 4 HHPOPMAIMOHHO-00pa30BaTeIbHbIE pecypchl

IIpu ocBOEHMM IUCITUIUIMHBI CTYIEHTBHI JOJKHBI HCIOJIb30BaTh MH(POpPMAIMOHHBIE W MH(OPMAIIMOHHO-
o0pa3oBaTeNbHBIE PECYPCHI CIEAYIOUINX TOPTAIOB U CATOB!


https://e.lanbook.com/book/58569#book_name
https://e.lanbook.com/book/58569#book_name
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1. Cucrema denepansHBIX 06pa30BaTeNBHBIX TOpTagoB. CHCTEMa OTKPHITOTO 00pa3oBaHHMA. KOHCANTHHTOBBIH
neutp MOC OO P® [Dnekrponusiii pecypc] — Pexum moctyma: http://www.openet.ru (mata oOparieHus:
11.12.2018).

2. MupopMarmoHHO-KOMMYHHKAIIMOHHBIE TEXHOIOTHU B 06pasoBannu. CucTema deaepambHBIX 06pa3oBaTeNbHBIX
nopTanoB [DnekTpoHHbIH pecype] — Pexxum nocryma: http://www.ict.edu.ru// (mata oopamenns: 11.12.2018).

3. Undopmanmonnas cuctema «EmuHOe OKHO JocTyma K  oOpasoBaTenbHBIM — pecypcam».  URL:
http://window.edu.ru/ (zata o6parenns: 11.12.2018).

4. www.chem.msu.ru/rus/handbook/ivtan/welcome.html

5. www.ihed.ras.ru/cdmrus/lisi.php

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUITJIMHBbI

VueOHbIE ayJAWTOPUM UL MPOBEACHUS 3aHATHH JEKIMOHHOTO THIIA, 3aHSITHH CEMHHApPCKOTO THIIA,
TPYIIOBBIX U HHIMBUAYAIbHBIX KOHCYJIBTAIIMMA, TEKYIIETO KOHTPOJS M MPOMEKYTOUHON aTTEeCTAIllMH, a TaKKe
MOMEIIEHUST JUIA  CaMOCTOSITENIbHOH — paboThl  00YYaroOUIMXCs, OCHAIICHHBIC KOMIIBIOTEPHONW TEXHUKOW C
BO3MOYKHOCTBIO MOJKIIIOUEHHs K ceTH «HTepHET» U 00eCreYeHHBIE TOCTYIOM B 3JIEKTPOHHYIO MH(POPMAIMOHHO-
o0pa3oBatenbHy0 cpeay MHCTUTYTa, TIOMEIIEHHs Tl XPaHEHHU U TPOQUIAKTHIECKOTO OOCITYKMBAHHS YU4eOHOTO
000pyI0BaHUS

IMpucnoco0ieHHOCTH
MOMEIIEHHUH JIJIS
HaumenoBaHue crienuaabHBIX HCIIOJIb30BaHUS

o @ OCHaH_IeHHOCTB CIICIIUAJIbHBIX HOMCHIGHHI;‘I nu
IMOMCIICHUH U ITOMCIICHUUN I © @ HHBAJIWJIaMH U JIMIIaMHU
IIOMCIICHHH I CaMOCTOATCIbHOU pa6OTLI

CaMOCTOSTENILHOHM paboTHI C OTPaHMYCHHBIMH
BO3MOXKHOCTSMH
3JI0POBBsI
Jlexunonnas ayauropus 484 YueOHBIC CTOJIBI, CTYJIbS, JOCKA, MEJ IIPUCTIOCO0IEHO
(xopmyc 4)

[lepeHocHas mpe3eHTalIOHHAS TEXHUKA
(moctosiHHOE XpaHeHue B aya. 470

Aynuropus At IPOBEICHUS VueGHBIE CTONBI, CTYIIbS, JOCKA, MEI IIPUCTIOCO0IEHO
3aHATHI CEMHHApPCKOTO THUIIA.

484 (Kopr{yc 4) HepeHOCHaﬂ MNpE3CHTAlMOHHAA TEXHHUKA

(moctostHHOE XpaHeHue B ayad. 470

AynuTopus IS TPYIIOBBIX U YueGHBIE CTOIbI, CTYIbS, JOCKA, MEIl MPUCTIOCOOIEHO
WHIUBUAYAIbHBIX

. IlepeHocHas npe3eHTallMOHHAS TEXHUKA
KOHCYJIbTalluu 06yqa10m1/1xc;1

(moctosiHHOE XpaHeHue B aya. 470

AyZUTOPUS LISt TEKYILEro YueOHbIe CTOJIBI, CTYIIbSI, 10CKa, MeJl npucrocobiero

KOHTPOJISI U IPOMEKYTOUHOM
IlepeHocHas npe3eHTallMOHHAS TEXHHUKA

arTecTalnuu
(moctosiHHOE XpaHeHue B aya. 470

Aynuropus 1s TIK Pentium 1000MTI 11 ¢ onepaTiBHOii amsThio 512 | TPHCTIOCOOIEHO

CaMOCTOSITENEHO paboTI Moaiit 1 naMsAThIO Ha kecTKOoM aucke 8 ['Gait (1

CTYICHTOB IIIT.) ¢ BO3MOKHOCTBIO IIPOCMOTPA BUIEOMATEPUAIIOB

U Mpe3eHTalui.

Hoctyn B UntepHet, k OBC, 351eKTpOHHBIM
00pa3oBaTeNbHBIM 1 HH(OOPMALIMOHHBIM pecypcam,
0a3e maHHBIX AJIeKTpoHHOTO Katanora HU PXTY,
cucTeMe yrpaiieHHs1 yueOHbIMU Kypcamu Moodle,
yueOHO-METOANYECKUM MaTepralaM.

[epeHoCHAs Ipe3eHTAIMOHHAS TEXHUKA
(moctosiHHOE XpaHeHue B ayad. 470

IIpunTep nazepHslil

Ckanep

DOTOKOJIIOPUMETPBI, MUKPOCKOII, KATETOMETP, TPHCTIOCOOIEHO
YCTaHOBKA JJISI OTIPEISIICHHUSI KPAeBOTO yIiia
CMAauHBaHUs, YCTAHOBKA JJIsI OTIPEICIICHHSI
JlaGoparopusi HAHOXUMHH MOBEPXHOCTHOTO HATSIKEHUS, CIIEKTPOPOTOMETP,
pH-MeTpbl, KOHIYKTOMETPBI, AHATUTHYECKUE U
TEXHUYECKUE BECHI



http://www.openet.ru/
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Homermenue 1yist XpaHSHHs U Vue6HbIe CTONBI, MKadbl, CTYJIbs, JOCKA
MPOGHIAKTHYECKOrO CpenctBa (mpuOOpHI, CTEHIBI), HEOOXOTUMBIE JIS
obciy)kuBaHUS YIeOHOTO pex PHOOPEL, FL)s A A

MIPOBEACHUS MPOPUIAKTHIECKOTO O0CITYKIBAHUS

00opynoBaHms y4eOGHOro 000pya0BaHuUs

Texnndeckue cpeacTBa 00y4eHns, cJayKalue JJIsl PeA0CTABICHUS
y4yeOHoi HHpopManuu 601bIIOH AyAUTOPHHI

Hoyt6yx Acer Extensa 4230 Intel Celeron 2.2 I'T, 1,93 T'b O3V ¢ BO3MOKHOCTBIO IPOCMOTPA BUICOMATEPHATIOB U
Npe3eHTAlMil, ¢ HeOorpaHWYeHHBIM JocTynmoM B MHTepHer, k ObBC, 5JeKTpOHHBEIM 00pa30BaTENBLHBIM U
MHPOPMALMOHHBEIM pecypcaM, 0a3e IaHHBIX 3JIEKTPOHHOro Karamora WHCTHTYTa, cucteMe ynpasieHHs y4eOHBIMH
kypcamu Moodle, yueGHO-MeTOANYECKUM MaTepraIaM.

IIpoexrop Acer P 1265 (xapaktepuctuku 1 x DLP, 1024x768, 2400 ANSI M, F: 1.95 +2.14 : 1, mamma 1x 180 BT)
MHuoro¢dyakmonansHOe yeTpoiictBo Samsung 4200.

IIporpamMHoe oGecnieyeHue

Onepannonnas cucrema XP montBepxknaenue nmunensud The Novomoskovsk university (the branch) -
EMDEPT - DreamSpark Premium http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-
€011-969d-0030487d8897

IIporpammHoe obecnedeHne, 00ECIEYUBACT BO3MOXKHOCTh HPOCMOTpPAa MAaTEpUATIOB Ha 3JIEKTPOHHBIX
HOCHTEJISIX, 1ocTyn K nporpammam MS Office, mporpamMmme KOMITBIOTEpPHOTO TeCTHpoBaHus. SanRav.

IleuaTHble U 3J1eKTPOHHBIE 00pa3oBaTe/bHble H HHPOPMALMOHHbIE PecypChl:

HudopmannoHHO-MeTOANYECKHE MaTepualbl: yaeOHbIe TTOCOOUS 10 JUCLUIUIMHE; Pa3laTOYHBIH MaTepHal
K paszienaM JISKIIMOHHOTO Kypca.

OneKTpoHHBIE 00pa30BaTENLHBIE PECYPCHI: AJICKTPOHHBIC IMIPE3EHTAIMU K pa3jeliaM JICKIHOHHOTO Kypca;
y4eOHO-METOANYIECKHE Pa3pabOTKH B JIEKTPOHHOM BHJIE; CIPABOYHBIC MAaTEpHabl B MEYaTHOM M 3JIEKTPOHHOM
Buje; KadeapaibHas OUOIHOTEKA IJICKTPOHHBIX U3IaHUN

Y4yeOHO-HATJISAAHbIE TIOCOOHS .
KoMIUIeKTHI IIaKaTOB K pa3ieiiaM JICKIIMOHHOTO Kypca U K J1ab0opaToOpHOMY MPAKTHKYMY.


http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
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IIpunoxenue 1
AHHOTALIIUA
padoyeii mporpaMMsbl THUCHUIIHMHBI
«HaHOTEeXHOJIOr UM H HAHOMATEPHAJIBD

1. O6masi Tpynmoemkocth (3.e./ ak.uac): 3 / 108. KonraktHas paGora 12 wgac., W3 HHX JICKIHOHHBIE 4 dac.,
nmabopatopueie 8 wac. CamoctostensHas pabora crymeHta 92 wac. @opma MPOMEXKYTOYHOTO KOHTPOJSA: 3aderT.
JucnumnimHa u3ydaeTcs Ha 4 Kypce Bo 2 ceMecTpe.

2. MecTO TUCHMILTUHBI B CTPYKTYpe 00pa30oBaTebHOIl MPOrpaMMbl

Jucnmmummza B1.B.JIB.08.02 «HaHoTexHONOTMM W HaHOMarepuajbD» pealu3yeTcs B paMKax AWUCIMIUIMHBI IO
BbIOOpY yueOHoro rtana OOIL.

3. ]_leJIb U 3a/1a4Y1 U3YyYCHUS TUCUHUILIMHBI

Llenvio OCBOGHHWSI TMCUMILUIMHBI ABJsIETCS oOecredyeHne 0a30BOM MOJATrOTOBKM OOydaroumuxcs B oOmactu
HAHOTEXHOJIOTUM M HAHOMAaTECPHAIOB, MTO3BOJIIOIIEH UM COPMHUPOBATH KOMIIETEHIINH (MJIM YacTH KOMIIETCHINH),
MPeTyCMOTPEHHBIE CTaHIAPTOM.

3aoauamu peniofaBaHUs JUCLIUIIIHHBI SBIISIOTCS!
— M3yYCHHE COBPEMEHHBIX HAIPABJICHUH U MEPCIEKTUB Pa3BUTUS HAHOTEXHOJIOTHH;
— U3ydeHHne 0a30BBIX MOJOXKEHUH (U3UKO-XUMHN HAaHOYACTHL, HAHOCTPYKTYPHUPOBAHHBIX MaTEpHalOB, X

KOMITOHEHTOB ¥ KOMITJIEKCOB, IIPIMEHSFOLINXCS B COBPEMEHHOM TEXHOJIOTHH.

4. Conep:xanue TUCHUTLIUHBI

OCHOBHBIE TepMUHBI U OnpeziesicHnsa. Bo3HIKHOBEHNE U pa3BUTHE HAHOHAYKU. IIpupoiHbIe U HCKYCCTBEHHBIE
HaHOO6LeKTI)I 1 HAHOCTPYKTYPbI, UX OCO6CHHOCTI/I 1 BO3MOKXHOCTb TCXHOJIOT'MYECKOI'0 IMPUMEHCHUA. AHHOTpOHHLIe
dhopmMer yriepoza: rpadut, anmas, rpadeH, GymiepeHsl. YriepoaHbie HAaHOTPYOKkU. OCHOBBI (HU3NUECKON XUMHUH U
XUMHHU TOBCPXHOCTHBIX SIBJICHUM B HaHOPasMECPHOM COCTOAHUMU. HpO6H€MLI, MEPCHOCKTHUBBI W OIACHOCTHU
HaHOTEXHOJOTHH. (DPHU3MKO-XMMHUYECKHE CBOHCTBA HAHOYACTHI[ M IHUCIICPCHBIX CHCTeM. Pa3mepHble 3(QeKTsl.
Onruyueckre, MEXaHUIECKUE, HIEKTPUUECKUE, TEPMOANHAMHUYECKHE W MAarHWTHbBIE CBOMCTBa HaHOOOBEKTOB. Cumia
TpeHHus. MexaHn4yecKne KoleOaHust ¥ pe30HAHCHl B HAHOpPa3MEpHBIX cucTeMax. JluccunaTuBHBIN pe3oHanc. Kammm
Ha TBEPIOH M XHMAKOH moBepxHOCTsIX. CamoouMIaromascss HaHoTpaBa M «dddekt motoca». [TomHoe U HemomHOE
cMaumBaHue. [wmcrepesnc yrma cMadumBaHWSA. Poib  XMMHYECKOM HEOJHOPOJHOCTH M IIEPOXOBATOCTH.
CynepruapodoOHsie nmoBepxHocTu. HoBble mpuHImIEI (hopMHpOBaHUS HaHOCHCTeM. DH3NYECKHE W XUMHUYECKHE
meronsl. [Ipomecchl  MOJdydeHHs  HAHOOOBEKTOB  «CBepXy-BHU3». Ilupomn3  («dysnepeHoBas — Jayray);
JCTIEPTUPOBAHUE; MEXaHOCUHTE3, NCTOHAIIMOHHBIN CHHTE3, AJIEKTPOB3PBIB, JuTorpadus. [Iporeccel moiyueHus
HaHOOOBEKTOB «CHU3Y-BBEpX». [ eTeporeHHOe 3apo/Iblie00pa3oBaHue, SMUTAKCHS U TeTEPOINHUTAKCHS. X UIMUYECKHe
METOAbI (MeTOI[ XHUMHYCCKOT'O OCaXICHMUA, FI/II[pOTepMaHBHBIﬁ n COHLBOTepMaHBHLIﬁ CHHTC3, 30JIb-T'CJIb MeTOI[).
Camoc6opka u camoopranuzanusi. Camocobupatomiiecs MoHociIon. CaMOOpraHu3aIist B pacTBOpPax MOBEPXHOCTHO-
AKTHBHBIX BCIICCTB. KOJ’IJ’IOI/II[HBIC HaHOPECAKTOPHbL (06paH_[eHHI>Ie MUIEIUIBI; XKUAKHUE KPUCTAJUIBI, aHCOp6HI/IOHHLIe
cion; 1wieHKH Jlenrmropa-bnomxkert; MukposMynbcnu).  CamMoopraHm3als B IOJMMEPHBIX — CHCTEMax.
CynpaMonekisipHas OpraHW3alyst MOJEeKyJl. MeTonsl OmNpeeneHusl pa3Mepa YacTHI] W HAHOCTPYKTYPHI IO
paccenBannio cBera. Kpucramiorpadus. Macc-cnekTpockomus. MeToapl MoiydeHHst penbeda HaHOIOBEPXHOCTH:
MPOCBEYMBAIOIIAs SIEKTPOHHAS, CKAaHUPYIONIas 30HAOBAs M aTOMHO-CHJIOBas MHUKpockoruu. OnpeseneHne cocTaBa
CTPYKTYphl OTAENBHOW HaHOWacTHIBl. OnTuueckas M KojedaTesnbHAss CHEKTpocKomuH. Orke-CIIeKTPOCKOMHS.
TepmoanHamMu4eckass W KHHETHYECKas yCTOWYMBOCTH HaHOcHcTeM. Koarymsims KoyutompaHbeIX cucTeM. KuHernka
koarymsiiuu.  Ilpasuno Hlyneue-I'apau. IHKpeMeHTHas, OSBOJIIOLMOHHAS W paJUKaIbHAs HAHOTEXHOJOIMU.
Hcnonn3oBanue HaHO4YaCTHUll B KaTajinu3C, MCIHUIMHC, DKOJIOTMKM W BOCHHOM JACJIC. buonornueckue HaHOCTPYKTYPBEI.
Hanopo6oTbl. «YMHBIe» MaTepuasl.

5. TlanupyeMble pe3yabTaThl 00yYeHHs 0 AUCHMILIHHE, 00eCTeYnBAIOIIHE JOCTHKEHUE MUIAHUPYEMbBIX
Pe3yJabTaTOB 0CBOEHHSI 00Pa30BaTEIbLHOI MPOrpaMMbl

B pesymbrare ocoenust OOIl OGakanaBpuata OOydaroIIMHCS MOJDKEH OBJAJETh CIEAYIONIMM pe3yJIbTaToM
00y4eHUs 10 AUCHUILTIHE!

- CIIOCOOHOCTBIO K MPUOOPETEHHIO C OOJBIION CTENEHBI0 CAMOCTOSTENBHOCTH HOBBIX 3HAHUH € MCIIOIb30BaHUEM
COBPEMEHHBIX 00pa30BaTeNbHbIX U HHGOPMAMOHHBIX TexHoNoruit (OI1K-1)

- CIOCOOHOCTBIO y4YacTBOBaTh B paboTe HaJl WHHOBALMOHHBIMH NPOEKTaMH, HCIOIB3Ysl 0a30BbIe METOMbI
uccnenoBarensckoii aesrensrocta (HUI) (ITK-4)

3Harhb:

- (pu3HKO-XUMHIUECKHE CBOIICTBA 1 OCHOBHBIC HAINIPABIICHNS PAKTHIECKOTO IPUMEHEHHUS YTIIEPOIHBIX, TOTUMEPHBIX
HAaHOYACTHIL;

- ICTOYHUKHU U CHOCO6I)I l'IOJ'IyquI/IH HaHOMaTepI/IaIlOB, nx (pI/ISI/I‘IeCKI/Ie U XUMHUYCCKHC CBOﬁCTBa;



21

- IPUHINIHAIBHOE 3HAYCHHE HAHO-Pa3MEPHOCTH KaK (pakTopa, paAuKaIbHO MEHSOMIETO (PU3UKO-XUMUIECKHUE
CBOWCTBA.

- METO/IbI CHHTE3a HAHOMATEPHAJIOB 110 IPUHIIUITY «CHU3Y-BBEPX» U «CBEPXY-BHH3Y,

- IEPCIIEKTUBHBIE pa3paOOTKH B 0OJIACTH HAHOTEXHOJIOTHH.

YMmerb:

- MPUMEHSTh OCHOBHBIE METO/IbI, B HAHOTEXHOJOTHYECKUX DKCIIEPUMEHTaX (CTPYKTYpHBIE, aHATUTUYECKHE,
npenapaTUBHbLIE).

- aHAJIM3UPOBATh IOCTOMHCTBA U HEJOCTATKH Pa3padaThiBaEMbIX METOIOB CHHTE3a HAHOMATEPHAJIOB C 3aJaHHBIMH
CBOMCTBaMU.

Baagernb:
- 0a30BO¥ TEPMHUHOJIOTHEH, TPUMEHSIONICHCS B HAHOTEXHOIOTHAX.

- IPaKTHYECKUMH PabOTaMH 10 pa3pabOTKe U KOHTPOIIA KaueCTBa HAHOMATEPUaJIOB.

Pazpadorunk

IIpodeccop kapeapst «dyrnamentansHas xumust» HU PXTY, n.x.H., mpodeccop E.H.
Tony6una

3aB. kadenpoii «dynnamentanbHas xumus»y HU PXTY, n.x.H., npodeccop H.®. Kuzum

PykoBoaurens nHanpasiaenusi (OOII)

3apenyromnuii kadeapoir «O00pyI0BaHHE XMMUYECKUX TPOU3BOJICTBY, A.T.H., podeccop
b.I1. Cadonor

JONOJHEHUS U U3MEHEHUS B PABOYEM MIPOIT'PAMME
Ha 2018-2019 y4eOHb1ii rog

B pabouyro mporpamMmy AHCHUILIMHBEI HaHOTEXHOIOTMM W HaHOMATEPHAJIbI (HampaBiieHHE MOITOTOBKH
15.03.02) BHOCATCS CIEAYIOINAEC H3MCHEHIS:

1. H3meHeHO Ha3BaHWE MHUHHCTEPCTBA:
crapoe: MuHHCTEpPCTBO 00pa3oBaHus U Hayku Poccuiickoit denepamnyu
HOBOe: MUHHCTEpCTBO HAyKH U BBICIIEro oopa3zoBanus Poccuiickoit denepanun

2. OCHOBHasl ¥ JIOTIOJHUTENbHAS yUeOHas IUTEPATypa, HEOOX0[UMas [JIsl OCBOCHHUS AUCIUILTHHbL
npesncraenena B npuitoxennn k OTTOIT u Ha caiite nucTuTyTa http://moodle.nirhtu.ru/course/

3. IlepedeHp JMLIEH3MOHHOTO IPOrPAMMHOTO 00ECIICUCHUS
3.1. Onepanmonnas cucremMa MS Windows 7 Geccpounble mpaBa u OeccpouHas JHIEH3HUs 110 moanucke Microsoft
Imagine Premium, unenrudukarop noamnucku: a936248f-3805-4c6a-a64f-8c344976ef6d, unenruduxarop
noanucurka: ICM-164914
3.2. CYBJ] MS Access 2003 6eccpounblie mpaBa 1 OeccpouHasi JUIeH3Us 1o nojmucke Microsoft Imagine Premium,
unentudukarop moamucku: a9362481-3805-4c6a-a64f-8c344976ef6d, unentuduxarop moanucunka: ICM-164914

JlomoHeHNS M1 N3MEHEHH B paboyel mporpaMMe pacCMOTPEHBI M OT0OPEHBI Ha 3acelaHuH Kadeaphl

«12 » 09 2018 r, mporoxon Ne 2

PykoBogurens OITOII /Ca¢onos B.I1./

s


http://moodle.nirhtu.ru/course/

