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1 ]_Ie.]'ll/l H 3aJa4Y1 U3YUYCHUSA TUCHUIIJINHBI

1.1 ean aucuMnIMHbI

[Tonydenue cTyIeHTaMU TEOPETUICCKUX 3HAHUH B 00JIaCTH (PU3HUECKON XUMHH TTOBEPX-
HOCTH KUIKOCTEU, TBEPABIX TEJI U HAHOYACTHUL], HABBIKOB IMPAKTUYECKOTO MPUMEHEHHS METOIOB
JUIS U3YYEHUS [TIOBEPXHOCTH U HAHOYACTHLL.

1.2 3agauy JUCHUILINHBI

— copMupoBaTh 3HaHUS O COBPEMEHHBIX METO/IaX U3Y4YEHUS MIOBEPXHOCTH U HAHOYACTHII;
— O3HAaKOMMTbHCS C METOJJAMU CUHTE3a HAHOYACTHIL;
— DPa3BUTh y CTYJCHTOB HAaBbIKU PaOOTHI C y4eOHOM U HAYYHOU JTUTEPATypOH.

1.3 MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Huctumimna «OU3nKo-XuMus MOBEPXHOCTH U HAHOYACTHUI» OTHOCHUTCS K YacTH, POpMUpPYyeMO
y4aCTHHUKaMU 00pa3oBaTeIbHBIX OTHOMeHu biioka 1 "Auctunauael (Moaysaun)" pabouero yueo-
HOTO IIJIaHa MporpaMMbl OakanaBpuata npoduis «Puznyeckas XUMHUSH 0 HAITPABJICHUIO MTOATO-
toBkH 04.03.01 Xumus. B pamkax gaHHOW AMCHMIUIUHBI Y CTYJIEHTOB (POPMUPYIOT 3HAHUS, yME-
HUS ¥ HaBBIKU, KOTOPbIE OYAYT 3aKperieHbl B XOJI€ MPOXO0KICHUS MPOU3BOICTBEHHOI MPAKTUKH,
4T0 00ecTieunT POPMUPOBAHUE KOMITETECHITNH, HEOOXOMUMBIX JUIS YCIICNTHONW HAYYHO-HCCIIeIOBa-
TEIbCKOW JIeATENbHOCTH BBIMTYCKHUKOB. B cOOTBeTCTBUU ¢ pabouynM y4eOHBIM IUIAHOM JHCIIH-
TJIMHA U3y4daercs Ha 4 Kypce. Bua npoMexyTouHo# aTTecTaliu: 3a4erT.

1.4 TpeGoBaHus K pe3yJibTaTaM OCBOEHHS COJIeP:KAHMS JMCIHHIIIHHBI

N3yuenune naHHOW yueOHOM IUCLUIUIMHBI HAIlPaBiIeHO Ha (OpMHUpOBaHHE Yy OOyuaro-
MXcs Ha OPMUPOBAHUE CIAEAYIOIUX KOMIIETEHIINHI:

Kox n HanMeHOBaHWE HHIMKATOPA
JOCTHKEHUS] KOMIIETeHLIUU

[IK-1. CnocoOeH oCylecTBIATh CTaHAAPTHBIE OINEpallMd IO MpPEeIaraéMbIM METOINKaM,
HanpaBJIeHHbIE Ha MTOJIyYEeHHE U MCCIIEeIOBAHNE PA3IMYHBIX COETMHEHUH  MaTepUaoB
NIIK-1.1. OcymectBisier cTaHIapTHBIE | 3HAET CIOCOOBI MOTYYEHUSI U UCCIIEOBAHUS HAHO-
OIIEepaLlMH 110 MpeJIaraéMbIM METOAUKAM, | YaCTHII
HaIpaBJICHHBIE HA MOJIyYE€HHE U UCCIIEN0- | YMEET BBINOJIHATh CTaHAAPTHBIE OIEpalud MO
BaHUE XUMMYECKUX COCAMHEHUH pasiuy- | mpeJylaraéMbIM METOAMKAM SKCIIEPUMEHTA
HOW MpPUPOJBI M MAaTepuajoB Ha MX OC- | BruajgeeT HaBBIKAMU HMCCIICIOBAHUS HAHOYACTHIL U
HOBE, B TOM YHCJI€ HAHOYACTHII HOBEPXHOCTH PA3JIMUHBIX MAaTEPUAIOB
NIIK-1.2. BeiGupaer ontuManbHble 1a00-
paTopHbIe METO Il MTOJTYYEHUS U UCCIIENIO0-
BaHUSI XUMHUYECKUX COCAMHEHUH pa3iiny-
HOM MPHUPOJIbl U MATEPUAJIOB HA UX OCHOBE

PCSYHLTaTH O6y‘leHI/I$I IO JUCHUIIIIMHE

2. CTpyKTYypa U cojiep:KaHue JIMCHUTLIHHbI

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUAAM padoT

OOm1ast Tpy10€MKOCTh TUCIUILTHHBI cocTaBisieT 3 3a4. efl. (108 wacoB), ux pacnpenenenue
10 BUJIaM Pa0OT MPEICTaBICHO B TA0IHIIE.
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Buz yaebHo# paboTbl Beero | Cemectpsl
4acoB (dacel)
8

KonrakTHasi pa6ora, B TOM yHcJe: 62,2 62,2
AYyIUTOpHBIE 3aHATHS (BCEro): 60 60
3aHATHS IEKIMOHHOTO THIA 20 20
JlaboparopHbIe 3aHATHS 40 40
3aHATHSI CEMUHAPCKOTr0 TUIIA (CEMUHAPBI, IIPaKTHYe-
CKHE 3aHATHUS) ) ]
HNuast koHTaKTHasi padora: 2,2 2,2
KonTpons camoctositenpHOl paboTsl (KCP) 2 2
[Tpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHcJIe: 45,8 45,8
[TonroToBka K TEKynieMy KOHTPOJIIO 25,8 25,8
[ToaroroBka K MPaKTUYCCKUM 3aHATUSAM 20 20
KoHTpo.b: = =
OO0mas Tpy10eMKOCTh yac. 108 108

B TOM 4HCJie KOHTAKTHAs 62.2 62.2

pabota

3a4. eJ 3 3

2.2 CTpyKTypa TUCHUILIMHBI

KonugectBo gacoB
Breaynu-
Ne HanmeHnoBanue pa3zieinos Beero AYS;T:TI; Had TOpIZaSI
pabota
J | 1I3 JIP | CPC
1 2 3 4 5 6 7
1. |BBenenue. OCHOBHbIE METO/BI OTYUYECHUS 22 6 12 6
HaHOYaCTHII
DNeKTpOHHAs MUKPOCKOINS, KaK METO/1 U3Y4YECHHUS
2. MIOBEPXHOCTU U HaHOYacTULl. PU3nUecKue 18 6 8 4
pa3zMepHble Y3PHEKTHI.
TepMoauHaMuKa HOBEPXHOCTH KuAKOCTH. [1nenku
3. Jlenrmiopa-brnomxkert. Camoopranuzanust npu 16 4 8 4
HOJy4YeHUH HAaHOOOBEKTOB.
4. |TepmonnHaMuka MOBEpXHOCTEU TBEPABIX TEIL. 24 4 12 6
ONEKTPOHHAs CTPYKTYpa MOBEPXHOCTH
Umoeo no pazdenam Oucyuniunbsl: 80 | 20 40 20
KonTpons camocrositensHoi pabotsl (KCP) 2 2
ITpomesxxyrounas arrecranus (MKP) 0,2 0,2
ITonroroBka K TeKyIeMy KOHTPOJIIO 25,8 25,8
OOGm1as TpyA0€MKOCTh IO TUCIIUIUIAHE 108 | 22 40,2 | 45,8

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — nabopatopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa



2.3 Coaepxanme pa3esioB (TeM) IMCHUIIAHBI:

2.3.1 3aHaTHA JeKIIUOHHOI0 THIIA

HaunmenoBanue pa3nena dopma TeKyIIero
No pasil Coneprxanue pasnena p ym
(Tembl) KOHTPOJIA
1 2 3 4
Hanonayka u HaHOXUMMSI, OCHOBHBIE CamocrosiTenbHast
noHsTHs U onpenenenus. Knaccuduxanms pabota
HAHOCHCTEM 10 BUY JTUCTIIEPCHOH (a3bl; IO
pazmepam yactull. OCHOBHBIE THUIIbI
HAaHOCHCTEM: IIOPOILIKOBBIE
HaHOMAaTepHaJlbl, yIJIepOIHbIE
BBenenue. OcHOBHBIE p » YITICPOIL
HAaHOCTPYKTYpPbl, HAHOKOMITIO3UTHI,
1. |MeTonbI MOTYYCHHS
HaHOIIOPUCTHIE MaTEPHAIIBI,
HaHOYACTHI] .
HaHOCTPYKTYPUPOBAaHHbIE MHOTOCIIOMHbIE
Marepuaibl. J[Ba npuHIUIA CO3qaHus
HAaHOMATEpPHAJIOB: «CBEPXY-BHU3» U
«CHU3Y-BBEpX». MeTobl
MEXaHUYEeCKOro,(pu3NYeCcKOro 1
XUMHUYECKOTO JUCIIEPTUPOBAHUS.
[IpocBeunBaroiue 3J€KTPOHHBIE Tecr
MHUKPOCKOIIbl U CKAHUPYIOLIUE
OneKTpoHHas 3JIEKTPOHHBIE MUKPOCKOIIBI. TyHHEIbHBIN
MUKPOCKOMHS, Kak MeTo |3(pdexT. CkaHupYIOLUUil TYHHEIbHbII
2. |M3y4eHUs TIOBEPXHOCTH U |MHUKPOCKOI. ATOMHO-CHJIOBO MUKPOCKOIL.
HaHouacTul. du3nueckue |[pyrue MeToabl UCCIEA0BAHUS
pa3mepHbie 3P HEKTHI. HaHOO0OBEeKTOB. COOCTBEHHBIN U BHEIITHUMA
pa3mepHble 3pdexTsl. Puznueckue
pa3MepHble Y3PPEKTHI.
TepMmoauHamuka YcTHBIi onpoc
Bunsl ctpykTypoobpa3zoBaHus:
TOBEPXHOCTH AKHAKOCTH. | o eTypoobpasoBanne 3a céT
IInenku Jlenrmropa- PYKTYPOOOD
CaMOOpraHU3aluy UCXOJHBIX MOJIEKYIL.
3. |bmomxerr. B
[Inénku Jlenrmropa-biomxer.
Camoopranuzanust npu
CamMoopranuzanus npu noay4yeHun
MOJIy4€HUU
HaHOOOBEKTOB. dDpaKTabl.
HaHOOOBEKTOB.
TepMoanHaMrKa rOMOT€HHOTO VYcrHbIil onpoc
3apoJIbIIe00pa3oBaHus O TEOPUU
®onbmepa. Kputnuecknii pazmep
3apo/bliia HoBo# (a3sl. CoBpeMeHHBIE
Tepmoannamuka B3TJISIIbI U pa3BUTHE MIPEICTABICHUM O
4 MOBEPXHOCTEN TBEPABIX  [3apOJIBIIIE00pA30BAHUU U POCTE
" |Ten. DIIeKTpOHHAs HaHOKJIacTepoB MeTayioB. Hykneanus u
CTPYKTYypa IIOBEPXHOCTH  |pOCT HAHOKJIACTEPOB B HAHOMOPAxX
BeuecTBa. CTPyKTypHbIE OCOOEHHOCTH
HAHOCTPYKTYp. OCOOEHHOCTH 30HHOH
CTPYKTYpbI METAJJIOB U MOJTYIPOBOAHUKOB
B HAHOKPHUCTAJUINYECKOM COCTOSIHUH.




2.3.2 3aHATHS CEMHMHAPCKOT0 TUIA

3aHATUS CEMUHAPCKOTO TUIIA HE TIPEAYCMOTPEHBI yU4E€OHBIM IIAHOM.

2.3.3 JlaGopaTopHbIe 3aHATHSA

HaumenoBanue 1abopaTtopHbIX padoT

dopma TeKyIIero
KOHTPOJIS

2 3

1. [Ilomydenue HaHouyacTul cepedpa u uzyueHune Y @-xapakTepucTHK B | 3ammra 1abopatop-
3aBHCUMOCTH OT BEJIMYMHbI CUHTE€3UPOBAHHBIX YaCTHUIL.

HOM pabOTHI

2. |HccnenoBaHue HAHOCTPYKTYP METOAOM 30HIOBOM MUKPOCKOITHH.

3amuTa nadoparop-
HOU pabOTHI

3 |M3yueHue cTpyKTYpbl HAHOMATEPHAIOB METOIOM CKaHUPYIOIEH
AeKTpOHHOU MHUKpockoruu (COM).

3amuTa naboparop-
HOM pabOTHI

4. |llonyuyenue nnénok Jlenrmropa —bnomxer.

3amura mabopaTop-
HOI pabOoThI

5. |CuHTe3 HAaHOKOMIIO3THBIX HOHOOOMEHHBIX MeMOpan M®-| 3ammuTa 1abopaTop-
4CK/nonvanuivy

HOI pabOThI

6. |[IpoBenenue AUCIIEPCHOHHOTO aHATU3a IO MUKPOOTOrpadusM.

3amuTa naboparop-
HOI paOOThI

7. |OmnpeneneHue HAHOIOP B TPEKOBOI MeMOpaHe.

3amuTa naboparop-
HOU pabOThI

2.3.4 IlpumepHasi TeMAaTHKA KypPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl (pOEKThI) y4eOHBIM TUIAHOM HE MPEAYCMOTPEHBI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeIbHOI PadoThI
o0y4yamuxcs M0 AMCHUILIAHE (MOLYJII0)

%

Bung CPC

[Tepedenn yueOHO-METOAUIECKOTO 00€CIICUeHUS TUCITUTIITUHBI 110
BBITIOJTHEHUIO CAMOCTOSTEIHLHOU paboThI

1 2

3

1.| [ToarotoBka oT4era Mo
nabopaTopHoi pabore

Meroanueckue peKkoOMEHAAMU K OpraHu3aluy ayJUTOPHON U BHE-
ayJIUTOPHOM (CaMOCTOSITENbHON) pabOThl CTYAEHTOB: METOAMYE-
ckue ykazanus / cocT. T.I1. Cropoxkenko, T.b. [Tounnok, A.B. bec-
najoB, H.B. Jloza. — Kpacunonmap: Ky6aunckwii roc. yu-t, 2018. 89 c.

orpocy

2.|[ToaroToBka K ycTHOMY

1. Meronuyecknue peKOMEHIAIMK K OpraHnu3alluy ay 1M TOPHON
Y BHEAYJUTOPHOU (CaMOCTOSITENIbHOM) pabOTHI CTYA€HTOB: METO-
nuaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [lounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0auckuii roc. yH-T,
2018. 89 c.

2. Crapoctun B.B. Matepuaibl 1 METOIbI HAHOTEXHOJIOTHH.
CII6.: JIabopatopus 3nanmit. 2010. 434 c.

3.  ®wusukoxumus nosepxaoctH [Tekcr] / B. U. Ponayrus. -
Hoaronpyansiii: MaTennexrt, 2008. - 565 c.

3.| TloaroroBka K TecTy

1. Meroauyeckue peKOMEHAANN K OpraHU3aIuu ayIUTOPHON
Y BHEAYJUTOPHOU (CaMOCTOSITENbHO) pabOThI CTYA€HTOB: METO-
nuaeckue ykazanus / coct. T.I1. Cropoxenxko, T.b. [lounHoOK,




A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

2. Crapoctun B.B. Marepuansl 1 METO/Ibl HAHOTEXHOJIOTHH.
CII6.: JIaboparopus 3nanmii. 2010. 434 c.

3. O®usukoxumus noBepxHoctu [Tekcr] / B. U. Ponmyrun. -
Jonronpyansiii : Untemnexr, 2008. - 565 c.

4.| IloAroTroBKa K 3a4eTy 1. Meronuyeckue peKOMEHAANN K OpraHU3alu ayJuTOPHON
Y BHEAYAUTOPHOH (CaMOCTOSATENbHOM) pabOThI CTY/ICHTOB: METO-
nuyeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

2. Crapoctun B.B. Matepuaibl 1 METO/1b1 HAHOTEXHOJIOTHH.
CII6.: JIaboparopus 3uanuii. 2010. 434 c.

3.  ®wusukoxumus nosepxaoctH [Tekcr] / B. U. Pongyrun. -
Honronpyansriii : Marennekt, 2008. - 565 c.

VY4eOHO-METOIUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroIUXCs U3
YHCJIa MHBAIUIOB U JIUI] C OTPAHUYECHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI IIPEIOCTABISIOTCS B (hop-
Max, aJJalTHPOBAHHBIX K OTPAHUUYCHHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAITIH:

JInst Tin ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEILHOTO amIapara:

— B mieyaTHOU hopme,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA,

JlaHHBIA TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YAFOLINXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

s hopMupoBaHHsT KOMIETEHIIMI B MPOIIECCE OCBOEHUS Kypca MCIONb3yeTCs TEXHOJIO-
rusi npodeccnoHalIbHO-pa3BUBAIOIIET0 O0YUYEHHs, IpeaycMaTpuBaronias HE TOJBKO Iepenady
TEOPETUUYECKOT0 MaTepruaia, HO U CTUMYJIMPOBAHUE ITI03HABATEIIbHBIX JIEUCTBUN CTYIEHTOB.

Co3znanne B yueOHOM 1eATeTbHOCTH MPOOJIEMHBIX CUTYAIlUH U OpraHu3alis akTUBHOM ca-
MOCTOSITEJIbHON JIEATEIbHOCTH OOYYaIOIUXCSl M0 WX Pa3pelieHUI0 MPUBOIUT K TBOPUECKOMY
OBJIAJICHUIO 3HAHUSIMU, YMEHHUSIMH, HAaBBIKAMU, PA3BUTHIO MBICTUTENLHBIX clIOcOOHOCTeH. PaboTa
C DJICKTPOHHBIMU 0a3aMu JaHHBIX, MMOATOTOBKA pedepaToB U 3ammuTa B (GopMe JT0KIa/ia Ha CEMH-
Hape, BKIIF0YAIoIIasi OTBETHI Ha BOMPOCH! /UM TUCKYCCUIO, UHIUBUAYAIbHBIX 331aHUMN, TUCKYC-
CHUU 10 00CYKIaeMbIM BOIPOCAM.

MynpTUMEAUIHBIE TPE3CHTALMN 110 TEME 3aHATHS. JJUCKyCCHHU 1O TeME 3aHATHS. Y CTHBIN
oIpoc.

Jns M ¢ OrpaHUYEeHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI MPEIYCMOTPEHA OPTraHU3ALUS
KOHCYJIbTAIIMH C UCIOJIb30BAHUEM HJIEKTPOHHOM MOYTHI.

4. OueHOYHBbIC H METOAMYECKHE MAaTEPHAJIbI

OneHoyHbIe CpeCTBA MpeAHA3HAUEHBI ISl KOHTPOJIS U OIIEHKH 00pa30BaTeIbHBIX TOCTU-
KEHUH 00y4aroIMXCsl, OCBOMBLIMX MPOTpaMMy y4eOHOU TUCHUIUTMHBI «OCHOBBI POEKTHOM Jie-
ATEJIBHOCTU B XUMHUN».

OneHouHbIE CpeCTBA BKIKOYAET KOHTPOJIbHBIE MaTEpHaibl JUIsl IPOBEACHMS TEKyIero
KOHTPOJIA B JOpMe TECTOBBIX 3aJaHMii, pedepaTa 1 MPOMeKYTOUHOM aTTecTaluu B popme BO-
IIPOCOB K 3a4eTy.

CTpyKTypa OllEeHOYHBIX CPEICTB IJIs TeKYlleld U MPOMEeKYTOYHOH aTTecTaAluu
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Ne | Konx v HauMeHOBaHHE WHIH- PesynbTaTel 00yueHuUs HanmeHoBaHuE OLIGHOYHOTO Cpe-
/11 Karopa (B cooTBeTcTBHH C 1. 1.4) CTBa
(B cooTBeTcTBUH C 1. 1.4) Texymmii KOH- IIpomexyTtou-
TPOJIb Hasl aTTecTa-
s
NIIK-1.1.  OcymectB- | 3HaeT crocoObl monydeHus | CamocrostensHas | Bompocsr ms
JSICT CTaHIAapTHBIC OINe- | U HCCIACIOBAaHMS HaHOYa- pa6°Tav HOATOTOBKH K
YcTHBIH ompoc 3agery Ne 1-8
pauMu 1O mpemiarae- | CTULL Tecr
MBIM METOJHUKaM,
HaIpaBJICHHBIC Ha IOy~
UCHUC M MCCICIOBAHMC | v\ /oot BLIMONHATL CTAaH- | BBIMOTHeHHE U Bompocs! ms
XI/II\\'/H/IHGCKI/IX Cf)eIII/IHe- JlapTHbIE ONEPALIUH 110 IpeJi- crada jaboparop- | MOJITOTOBKH K
HUM - PasJMYHON - HIPH- | jargempmM MeTORHKAM 9KC- | o pabor gmy Ne 1=
| | POABL M MATEPHANOB HA | joniverma
HUX OCHOBC
HNIIK-1.2. Beibupaer on- _
THMaNbHBIE J1a60PaTop- Binaneer nHaBblKamu wuccie- ;’CTHHH onpoc Bormpocst mst
HbIE METOJbI [TOJTydeHys | AOBAHHS HAHOYACTHL M I10- F;;TS ;ii?ﬁ:a Z;fgf;(])\?gm K
Y UCCIIe0OBaHUS XUMHU- BCPXHOCTH pPaA3JIMYHBIX Ma- (bepaTa 9,10, 13-15
YECKUX COEIMHEHUI Tepnajos
pa3IUYHON TPUPOIBI U
MaTepHraJIoB HA UX OC-
HOBC

Tunopble KOHTPOJIbHbIE 32JaHUSI WJIN HHbIE MATEPHUAJIbI, He00X0AUMBIE /11 OLIEHKH
3HAHWH, yMEeHHH, HABBIKOB M (WJIH) ONBITA IeATEJIbHOCTH, XapaKTePU3yIOIMX 3Tanbl (op-
MHUPOBaHMsI KOMIIETEHIMI B Mpollecce 0CBOCHUS 00pa30BaTeILHON MPOrPaMMBbl

CamocrosiTeibHas padora no Teme «OCHOBHbIE METO/ABI MOJYYEeHHS] HAHOYACTHUID)
Ilepeuenv komnemenyuil, npogepaeMbIX OYEeHOUHHIM CPEOCMEOM:
[1K-1 - 3nHaHue crocoOOB MOTYUYEHUs U UCCIIETOBAHUS HAHOYACTHII.
Bapmuanr 2
1. CymnocTs MeTOJa PU3NYECKOTO TUCTIEPIUPOBAHUS.
2. H3o0pa3ute cxeMy MeTo/ia paclblUleHHE PacilIaBOB U METO/Ia UCTIApEHUs -KOHICHCALIH.
3. CymHOCTb METOa XUMUYECKOTO TUCTIEPTHPOBAHUSI.

Tect no Teme: «JIEKTPOHHASI MUKPOCKOIUS, KAK METO/l U3yU€eHNsI IOBEPXHOCTH U HAHO-
YacTHID»
Ilepeuens komnemenyuii, NPOGEPAEMbIX OUYECHOUHBIM CPEOCHIBOM:
[1K-1 - 3HaHKe ciocoO0B MONyUYEHHUs U UCCIEA0BAHNUS HAHOYACTHII.

Bomnpoc 1 Kakoii MeTo/1 He OTHOCUTCS K OCHOBHBIM METO/IaM MOJIy4eHHs YIIePOAHBIX HAHO-
TPYOOK M HAHOBOJIOKOH?

a) Hyrosoii

b) JlasepHO-TepmuuecKuit

c) IMuponurmueckuii

d) BuoTexXHOJOTHUYECKHit

Bonpoc 2 Kakumu 00s13aTe/IbHBIMHU CBOHCTBAMH J10JI2KeH 00J1a1aTh KaHTHJIeBep?
a) JlomkeH mpOBOIUTH DIEKTPHUESCKHI TOK
b) JlomkeH ObITh BBIMOJHEH M3 MArHUTHOTO MaTepuaa
C) JlomkeH OBbITh BBIMOJIHEH U3 3aKAJIEHHON CTaJIH
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d) momkeH OBITH THOKHUM C M3BECTHOM YKECTKOCTHIO

Bonpoc 3 Kakoii 13 MUKPOCKONIOB H300pPeTEéH M03:Ke 0CTATbHBIX?
a) CkaHHPYIOUIUI CHIIOBOM MUKPOCKOII
b) Ckanupyromuii TyHHEIBHBII MUKPOCKOI
C) PacTpoBbIii MEKPOCKOIT
d) IIpocBeunBaromInii IMEKTPOHHBIA MHKPOCKOII
€)
Bonpoc 4 KTo BBes1 B HAyYHYI0 JIMTEPATYPY TEPMHUH HAHOMATEPUAJIbI?
a) I'. Ineiirep
b) XK. U. Andepos
c) P. ®eiinman
d) D. pexkciep

Bomnpoc 5 B kakoM MHKPOCKOIIE HCTIOIb3YeTC KaHTHIeBep?
a) CKaHUPYIONIHH CUIOBONW MUKPOCKOIT
b) Ckanupyromnuii TyHHEIbHBIH MHUKPOCKOIT
C) PacTpoBbiii MUKPOCKOTT
d) IIpocBeunBaromInii IMEKTPOHHBIA MHUKPOCKOII

Bonpoc 6 YUto Takoe kanTH/JIEBEp?
a) KomrmboTepHbli 6JI0K B CHIIOBOM MHKPOCKOIIE
b) KommbroTepHas nporpamMma o0paOOTKH TaHHBIX CKAHUPYIOIIET0 MUKPOCKOTIA
c) IMommoxka i 0OpasIoB B pacTPOBOM MUKPOCKOIIE
d) 30HI B CKAHUPYIOIIEM CHJIOBOM MHKPOCKOIIE
Bomnpoc 7 Uto Takoe HAHOTPYOKHU?
a) IIpoTskeHHBIE CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX TEKCArOHAIBHBIX CETOK C aTOMaMHU
yrJIeposa B y3iiax
b) CemeiicTBo mapooOpa3HbIX MOJBIX MOJIEKYT 00mIeit popmyoit Cn
c) IIpoTspkeHHBIE CTPYKTYPBI U3 YIIICPOAHBIX MEPEIUICTEHHBIX LTI
d) MeramioopraHudeckue BUTHIC TOJUMED
Bonpoc 8 Uto Takoe pasMepHbIii 3PPeKT B TEXHOJIOTHH HAHOMATEPHAJIOB?
a) M3meHeHue CBOICTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa AJIEMEHTOB MX CTPYKTYPBI
b) W3menenue pazMepa HAHOOOHEKTOB B 3aBUCHMOCTH OT BHELIHUX YCIOBHIA
€) H3meHeHue CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIOBHI
d) M3menenue pazmepa HAHOOOBEKTOB B 3aBHCUMOCTH OT COCTaBa
Bonpoc 9 Kakoe Ha3BaHme [1Jisi HAHONOPOIIKOB H HAHOMATEPHAJIOB HCIOJIb30BAJIOCH B
CCCP nauunasn ¢ 50-x rogoB?
a) VYabTpamucnepcHbie
b) BricokomucnpecHbie
€) HanomucnepcHbie
d) CaepxaucnepcHbie
Bomnpoc 10 Yrto o3Hayaer TepMuH "HaHO"?
a) Hano (mo-rpedecku nanos) o3Ha4aeT KapiuK
b) Hawno (mo-apeBHErepMaHCKH Nanor) 03HAYaeT THOM
€) Hano (mo-UTanbsIHCKH Nano) 03Ha4YaeT MaJCHbKHUIT YeI0BEK
d) Hano (mo-ucmaHCKH nanes) 03Ha4aeT MEJIKOE KHBOTHOE

Bompocel aast yctHoro ompoca mo teme «TepMoaMHaAaMHKAa NOBEPXHOCTH KUAKOCTH.
Iinenku Jlenrmwopa-baomxxerm
Ilepeuenv yacmu Komnemenyuu, NPOGEPAEMbIX OUEHOYHBIM CPEOCMBEOM:
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[1K-1 - 3Hanue crmocoO0B MOTYUYEHUS U UCCIIST0OBAHUS HAHOYACTHII.

1. Yro npencrasisier coboii JIenrmopoBckas mieHka?

2. Yrto npencrapisieT codoit mieHka Jlenrmropa—biomkert?

3. Uto Takoe ruapoduiabHbie, ruipodoOHbIe, aMmpuduIbHbIE BeecTBa?

4. Kak Ha”ocsT nieHku Jlenrmropa—biiomxert?

5. KakoBbl 0cOOEHHOCTH CTpOeHHUS TUIeHOK X-,Y - UZ-TUIOB?

6. Kak hopmupyror minenku metoaom Ilatidepa?

7. buonormdeckue HAHOCTPYKTYpbI: HYKJICHHOBBIE KHCIOTHI, BHPYCHI, OMOJIOTHYECKHE MEM-
OpaHbl.

8. UTo Takoe MOBEPXHOCTHOE HATSKEHUE?

Bonpockl 151 ycTHOro onpoca no reme «TepMoauHAMHUKA MOBEPXHOCTEH TBEPABIX TeJl.
DJIEKTPOHHASI CTPYKTYPA MOBEPXHOCTID)

Ilepeuens yacmu Komnemenyuu, NPOBEPAEMbIX OUECHOYHBIM CPEOCHBOM:

[1K-1 - 3nHanue crocoOoB MOTYYEHUs U UCCIICA0OBAHUS HAHOYACTHII.

Uro Takoe MOBEpXHOCTHAS WK AByMepHas (aza?

Yro Takoe MOBEpXHOCTh pa3pbiBa’?

Uro Takoe pa3aensionias HOBEpXHOCTh?

Uto Takoe MoBEpXHOCTHBIN CI0M?

Hanorexnonoruu u npoo6ieMbl OKpYKaromen Cpe/ibl.

Hanomarepuasnsl B HAHOOMOTEXHOJIOTUU U B MEAMLIUHE.

[IpuMeHeHre HAHOMATEPHAJIOB B IPOMBIIIJICHHOCTH.

Pa3Butne Hanotexnonoruii B Poccuu.

[IpumeHeHne HAHOMATEPHATIOB B OBITY.

0. Hanonopouiku ux 1nojiyyeH1e U OCHOBHbIE 001aCTH IPUMEHEHUS.

11. HaHOKOMITO3UTHBIE MAaTEPUAIBI U UX TPUMEHEHHE B CTPOUTEIILCTBE.

12. ®ynnepensl: oTKpbITHE QYLUIEPEHOB, (hopMUpOBaHHUE (GYIIEpeHOB, (yJUIEpEeHbl B MpU-
pone

13. Hanomarepuassl B 3JI€KTPOHHKE.

14. Hanomarepuaiibl B ONTHKE.

BOoo~NoOR~WDNE

TemaTnka j1abopaTopHbIX padoT
Ilepeyenb KOMMeTEHIUIi, TPOBEPSEMbIX OLIEHOYHBIM CPEICTBOM:
[1K-1 — ymeHHe BBINOJIHATH CTaHAAPTHBIE ONEpaly MO MpeagaraéMblM METOJUKaM SKCIepHU-
MEHTa, BJla/IeHWEe HaBbIKAMU MCCIIEOBAHNS HAHOYACTHUIL ¥ TOBEPXHOCTH PA3IUYHBIX MAaTEPHAIIOB.

1. TlonmyuyeHue HaHOYacTHUI] cepebpa U u3ydeHue ux Y P-xapakTepuCcTUK B 3aBUCUMOCTH OT
BEJIMYMHBI CHHTE€3UPOBAHHbBIX YaCTHII.

HccnenoBanne HAHOCTPYKTYP METOAOM 30HI0BOM MUKPOCKOIINU.

N3yuenue CTpyKTypbl HAHOMAaTe€pUalOB METOJOM CKaHUPYIOIIEH 3JEKTPOHHON MHMKpPO-
ckoruu (COM).

[TpoBeneHmne nucnepcHOHHOTO aHaIK3a Mo MUKpodoTorpausm.

OnpezneneHre HaHONOP B TPEKOBOM MeMOpaHe.

[Tonyuenue nnénok Jlenrmropa —bnomxerrt

CuHTE3 HAHOKOMITO3THBIX HOHOOOMEHHBIX MeMOpaH M®-4CK/nonuanunux

wn

No gk

BOl'lpOCbI AJISl MOATOTOBKHU K 3a4Y€Ty
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1. Hosesle kauecTBa HaHO4acTull. PasHooOpasue u MHOrooOpasue popm HanowacTHil. Tpéx-
MEpHBIE, IBYXMEPHBIE U OJJHOMEPHBIE, HOJIbMEPHBIE HAHOYACTHULIBI.

2. Knaccugukanus cnoco60B noaydeHus HAHOPa3MEpPHBIX MaTepuaioB. JlucrneprupoBaHue
Y KOHJICHCAIIMOHHBIE CIIOCOOBI OTYYCHUSI HAHOYACTHII.

3. DneMeHTapHbIE IPOLECCHl U CTaJUN MEXAaHUYECKOT0 TucneprupoBanus. @usndeckue u
XMMHYECKHE CII0COOBI MOYyYeHHs HaHOYaCTHULl. BapuaHThl porecca 1ucrneprupoBaHusl.

4. OOpazoBaHHE HAHOYACTHUI] KOHJCHCAIIMOHHBIMU crioco0amu. JKHIKOCTHOE BOCCTaHOBIIE-
HUE U PAJHOIIN3.

5. Cranusa MeToz1a MOJIEKYJISIPHOTO HapamuBaHusl. [lonydeHre HaHOUaCTHI] KpUCTaIIN3a-
e u3 pacteopa. OCOOEHHOCTH MOTYYCHHUS YACTHI] ITyTEM 30Jb-TEJb MEPEX0/a.

6. Kakumu crmoco6aMu MOXHO MOJTYyYUTh HAHOYACTHIIEI cepedpa? dusnyeckumu? Xumude-
ckumu? Kakue BelecTBa B Ka4eCTBE BOCCTAHOBUTENSI MOYKHO HUCII0JIb30BATh IIPH I1OTY-
YEHUU HAHOYACTHIL 30J10Ta?

7. Yro Takoe camocOopka? UTo ABIsSETCS IBWKYIIMMH CHIIaMH B camocOopke? Kakne BubI
CHJI BOBJICUEHBI B caMOcOOpKy? SIBisiercst in caMmocOOpKa 3K30- WIH SHIOTEPMUUYECKIM
nporneccom? I[ToHnKeHNEe WU MOBBILIEHUE TEMIIEPATYpPbl CIIOCOOCTBYET 3TOMY IPO-
neccy?

8. JaiiTe KpaTKue ONMUCAHUS METOJIOB «CHHU3Y-Bepx» (bottom-up method) u «cBepxy-BHU3»
(top-down).

9. Yem 00bsACHSETCS BOBHUKHOBEHHE HAa TOBEPXHOCTH HAHOYACTHI] M30BITOYHOM MOBEPX-
HOCTHOM 3Hepruun?

10. ITo kakoMy MeXaHU3MY IIPOMCXOIUT BOCCTAHOBJIEHHE HAHOYACTHUL] cepedpa ¢ OMOLIbIO
nuTpar-aHuoHa? Kakoi nporecc NpuBOAUT K POCTY HAHOUYACTHI] cepedpa npu BoccTa-
HOBJICHMH MOHOB cepedpa TeTparuapuio00paToM HaTpus?

11. Chopmynupyiite 00U MPUHIMIT PaOOTHI CKAHUPYIOIIETO 30HA0BOTO MUKpocKomna. Ka-
KOBa (pr3muecKasi OCHOBa pabOThI CKAHUPYIOIIETO CHIIOBOTO MUKPOCKOMA M, B YaCTHO-
CTH, aTOMHO-CHJIOBOI'O MUKpPOCKOIIa?

12. Ha yem ocHOBaHa pab0Ta ONTHYECKON CHCTEMBI IETEKTUPOBAHUS CHITBI B3aUMO-/ICH-
CTBHI OCTPHSI 30Ha AaTOMHO-CHJIOBOI'O MUKPOCKOIIA C MOBEpXHOCThI0? HazoBuTE OCHOB-
HBIE€ XapaKTEPUCTUKHU 30H]I0B KAHTHUJIEBEPHOT'O THUIIA.

13. OnumuTe OCHOBHBIE PEXKUMBI Pa0OTHI aTOMHO-CHIIOBOTO MUKPOCKOTIA: KOHTAKTHBIMH,
OECKOHTAKTHBIN U «IIOTyKOHTaKTHBIN.

14. [lepeuncnute NCTOYHUKN TOOOYHON MHPOPMAINH, UCKAXKAIOLIEH TaHHBIE O MOP(OJIOTUU
Y CBOMCTBAaxX HAHOCTPYKTYP, MOJIy4aeMble METOJOM aTOMHO-CHUJIIOBON MUKPOCKOIIUH.

15. HaHOCTpYKTYpBI B KHUAKOCTSX. 3011. Mutemisl. Mukposmynscun. XKuikue KpucTaibl.

4.2 MeTtoauyecKkue MaTepHalibl, ONpeaesione NpoueIypbl oOleHUBAHUS 3HAHUIA,
YMEHUi, HABbIKOB U (MJIM) ONbITA eATeJbHOCTH, XapaKTePU3yUHUX 3Tanbl GopMHupoBa-
HHUS KOMIIETEHIMIA.

MeToanyeckue peKOMeHIalMH ONpeae/sionue Npoue1ypbl OlleHUBAHUS CAMOCTOSI-
TeJbHBIX PadoT:

KoMmoHeHTOM TeKyIero KOHTpOJIs 1Mo JUCHUITINHE «DPU3UKO-XUMUS IOBEPXHOCTH U Ha-
HOYACTHUI) SBJISIETCS] CAMOCTOSITEIbHAS paboTa B BUJI€ MMChMEHHBIX OTBETOB Ha BOIIPOCHI, PEIY-
CMaTpHUBAIOIUX MPOBEPKY 3HAHUHN U HABBIKOB, (POPMHUPYEMBIX NMPH W3YUYEHUH AMCUUIUIMHBL. Ha
CaMOCTOSITEIbHON paboTe KaKIOMY CTYJICHTY AaeTcs | BapuaHT, KOTOPBIM BKIIIOYaeT 3 BOMpOCa.
3a KaXkJpli MPaBUIIbHBIN OTBET CTYJAEHT Mojy4aeT 3 6amia. MakcuMaabHOE KOJIMYECTBO 0aslioB,
KOTOPOE CTYJIEHTHI MOT'YT MOJIYYUTh 3a IPABUIIbHBIE OTBETHI OJHOTO BapHaHTa CaMOCTOSTEIbHON
pabotbl, coctaBnsier 9 OammoB. 3aTeM Oaulbl KOHBEPTHPYIOTCS B OLEHKY MO TMSATHOAIUTHHOM
HIKase:

Ornenka 2 3 4 5
Cymma 6amioB MeHee 4 4-5 6-7 8-9
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Kpurepun oueHuBaHusi TeCTOBOI padoThbl.
3a KaxK[Iblid MPaBUIIBHBIN OTBET BhICTaBIsIeTCs 1 Oami. MakcuManbHOE YHCIIO OaJIIOB, KO-
TOpOE CTYACHT MOXeET 3apadorarh 3a TecT 9 G6aiuioB. Ouenka ¢popMupyeTcsi B COOTBETCTBUU C
KPUTEPHUSIMH TaOIHIIBL.
Tabnuna nepecuera 6aJUI0B B OIIEHKY IO MATHOAIILHOM HIKaje

OreHka 2 3 4 5
Koi-Bo 6amios 4 y menee 5-6 7-8 9-10

KpnTepnn OLCHUBAHUS YCTHOI'O OTBETA:

1. 3Hanue (HaKTUYECKOTO MaTepuaja, yCBOEHHE OOIIMX MPEACTaBICHHUM, MOHATUH IO
M3Yy4aeMoil TeMe, a TaKkKe 110 U3y4aeMON AUCLUILINHE;

2. YMeHue rpaMoTHO, YETKO U JIOTHYHO OTBETUTH Ha BOIPOC;,

3. JIOrM4HOCTH M MOCJEN0BATENIbHOCTh M3JI0KEHHUSI MaTepualla, JOCTOBEPHOCTh MPUMEPOB,

CIOCOOHOCTH K 0000IIEHHUIO.

Kaxxnpiii myHKT onieHnBaercs B 6amiax ot 0 1o 9, takum 00pa3oM, MakcUMaabHas CyMMa
0aI0B, KOTOPYIO MOXKET Ha0paTh CTYACHT, COCTaBIsAEeT 9 6aisioB. 3aTeM 0asuibl KOHBEPTUPYIOTCS
B OLICHKY 10 MATUOAIIbHOM 1IKaJIe:

Orenka 2 3 4 5
Koi-Bo 0asuioB 4 y MeHee 5-6 7-8 9

3amura Ja6opaTopHOii padoThI

3amura 1ab0paTopHBIX pabOT MPOUCXOIUT B BUJE cOOECEeIOBAHUS C MPENOAABATEIEM C
00s13aTeILHON MPOBEPKOI MpernoaaBaTesieM JadopaTOpHOTO KypHaNIa cTyAeHTa. i ycnemHon
3alUThI Ja0OPAaTOPHOM paboTHI CTYIEHT JOKEH MPEI0CTaBUTh J1aOOpaTOPHBIH KypHal, 0popM-
JICHHBI B COOTBETCTBHHU C YCTAHOBJICHHBIMH TPEOOBAHHSIMH: OTMETKA O BBITIOJTHEHUH SKCIEPH-
MEHTaJIbHON YacTu paboThl; HEOOXOAUMBIE pacUeThl COTIACHO METOJANYECKHM YKa3aHHUSM K BbI-
MIOJTHEHHUIO J1a00paTOPHBIX PadoOT ¢ yKa3aHWEM Pa3MEPHOCTEH MOTyYSHHBIX BEJTHYUH; TPAPUKH U
PHCYHKH B COOTBETCTBHHU C TpeOOBaHUs J1a00OPaTOPHOro MPAKTUKYyMa; BBIBOJ, KOTOPBIH J0JIKEH
OBITH COIJIaCOBaH C 3asBJICHHBIMU LIETSIMU U/MIU 3aladamMu JabopaTtopHoil paboTsl. Ha ocHoBa-
HUM TIOJTYYEHHBIX PE3YJIbTAaTOB CTYIEHTHI JOJKHBI CPOPMYINPOBATH U 3aIIUCATh BBIBOJI, KOTOPBIH
JIOJDKEH OBITh COTJIACOBAH C 3asBJICHHBIMH LESIMH W/WIIH 33JjauaMy JJabopaTopHO paboThI. BhI-
BOJI JIOJDKEH COZIEP)KaTh HEOOXOIMMYIO KOIMYECTBEHHYIO HH(popMaluio. B xozie ycTHoil Gecebl
C TIpernojjaBaTesieM CTYJCHT JODKEH MPOIEMOHCTPUPOBATh 3HAHKE TIeJIeH U 3a/1a9 BBITIOJTHEHHON
paboThl, 3aKOHOB, KOTOPBIE JIeXkKAT B OCHOBE HAOII0AaeMBIX B X0/1€ paOOThI SIBIEHUH, MPOIEMOH-
CTPUPOBATh YMEHUE aHATM3UPOBATH MOTYIEHHYIO0 HH(POPMAIIHIO U JIENIaTh Ha €€ OCHOBE BBIBO/IBI.
Becena BritouaeT onpoc 1Mo KOHTPOJIBHBIM BOIIPOCaM K J1abopaTtopHoii padbote. B aTom ciydae B
7a00paTOPHOM JKypHaJle Ha COOTBETCTBYIONIEH paboTe CTaBHTCS MOMETKA «3a4TEHO», POCIIHCH
npernoJiaBaTessi, MPUHABLIEro padoTy, U aaTa 3auuThl padotel. [locie sToro nabopatopHas pa-
0oTa cunTaeTcs BBINMOJHEHHOM. [lomyckaeTcs 3amuTa 1a00paTOpHbIX pabOT HHANBUAYAIBHO WIIN
B COCTaBe MaJIbIX TPYII 00YYarOIUXCs, COBMECTHO BBIIOJIHSIBIINX JaHHYIO paboTy.

MeToanyeckue peKOMeHAAIUN K cAaYe 3a4eTa

CryneHTsl 00513aHBI CAATh 3a4ET B COOTBETCTBUH C PACIIMCAHUEM U YI€OHBIM TIJIaHOM. 3a-

qeT sBIseTCs HOPMOI KOHTPOIIS YCBOEHUS CTYACHTOM Y4eOHOM MPOrpaMMBI 10 TUCITUTUINHE W
€€ YaCTH, BHIITOTHEHUS IPAKTUIECKUX, KOHTPOJIBHBIX, peepaTHBHBIX PadoT.
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Pesynbrar cnaum 3adera mo mpociymiaHHOMY KypCy JOJDKHBI OIEHUBATHCS KaK UTOT JIes-
TEJIEHOCTHU CTYJICHTA B CEMECTPE, & IMEHHO - TI0 TIOCEIIaeMOCTH JICKITHH, pe3yJibTaTaM pabOThI Ha
MPAKTUYECKHUX 3aHSATHUSX, BBIMTOJHEHUS CAMOCTOSITENIbHOM paboThl. [Ipu 3TOM momyckaercst Ha 04-
HOM (popme 00yuenus npomyck He Oosee 20% 3aHsTHiA, ¢ 0053aTeNbHON 0TPAOOTKOM MPOIyIIEeH-
HBIX ceMUHapOB. CTYIEHTHl Yy KOTOPHIX KOJHMYECTBO MPOIMYCKOB IMPEBBIMIACT YCTAHOBICHHYIO
HOPMY, HE BBIIIOJIHUBIINE BCE BHJIBI pA0OT U HEYOBICTBOPHTEIBHO PaOOTABIINE B TCUCHHE CE-
MecTpa, MPOXOAAT coOeCeIOBaHUE C MPETOAaBaTeIeM, KOTOPBIN ONpAIINBAET CTYACHTA Ha MPe/-
MET BBISIBIICHUS 3HAHHUS OCHOBHBIX TOJIOKEHHUN JUCITUTUINHBIL.

Kputepuu onenkmu:

- OIIEHKA «3a4YTEeHO0»: CTY/ICHT BJIaJICCT TCOPETUICCKUMHU 3HAHUSMHU I10 JAHHOMY pa3iedy,
3HAE€T OCHOBHBIC MOHATHS U OINPEACICHUS 0 MPEAMETY, IPABIIBHO OTBEYAET HAa BOIPOCHI, JI0-
MyCKaeT He3HAYUTEIIbHBIC OIUOKH; CTYJCHT YMEET MPABHILHO OOBSCHITh MaTepHall, WILITOCTPH-
pys €ro npuMepamu.

- OIIEHKA «HEe 32a4TEeHO0»: MaTepHal He YCBOCH WM YCBOCH YaCTUYHO, CTYACHT 3aTPYIHACTCS
MPUBECTH MIPUMEPHI, JOBOJIHHO OTPAaHHMUYEHHBIN 00BEM 3HAHUH MPOTPAaMMHOT0 MaTepuaa.

55. IlepeyeHb OCHOBHOIiI M 1ONOJHHUTEILHOI Yy4eOHOIl JuTepaTypbl, HEOOX0AUMOIT
JJIS OCBOCHM S JUCUMILIMHBI (MOXYJIS)
5.1 YueOnas qurepaTypa
1. Crapoctun B.B. Marepuains! u metost HaHoTexHOsorHid. CI16.: JlJaboparopus 3nanuii. 2010.

434 c.
2. Owuzukoxumus nosepxuoctu / B.W. Ponnyrun. - Jlonronpynusiii : Uatemext, 2008. - 565 c.
3. Meroapl TOMydeHUsI U UCCIICOBAHUS HAHOMATEPUAIOB W HAHOCTPYKTYp. JlaGoparopHbrit
MPAaKTUKYM I10 HAHOTEXHOJIOTHAM [ DIIEKTPOHHBIH pecypc]: yueonoe nocodue / E. /1. Mummmna
[u  gp.]. - M : JlaGopatopust ~ 3nHanmii,  2017. - 187 «c. -
https://e.lanbook.com/book/94113#authors

5.3. Illepuoauyeckne U3IaAHNUS:
Kypnan «Poccuiickrie HaHOTEXHOJIOTHM.
Kypnan «®@U3UKOXUMHS TOBEPXHOCTH U 3aIIUTa MATEPUATIOB.
Kypuan «neKTpoxXuMusi»
Kypnan «MemOpaHbl 1 MeMOpaHHbIE TEXHOIOTHI
Jlji OCBOEHMS AUCUMILTMHBI MHBAJIMAAMU U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
310pOBbsI MMEIOTCSl M3JJaHHS B 3JEKTPOHHOM BHJE B HJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«Jlanp» 1 «Opai».
IIpogdeccnonanbubie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
3. Hayunas snextponnas 6ubnmuorexa (HOB) http://www.elibrary.ru/
4. TlomHOTEKCTOBbIE apXUBBI BEAYIIUX 3alaJHBIX HAYYHBIX KYypHaI0B Ha Poccuiickoit
wiatdopme HayuHbIX xxypHamoB HOMKOH http://archive.neicon.ru

CoOcTBeHHBbIE YJIEKTPOHHbIE 00pa3oBaTe/ibHbIe H HH(pOPMaIHOHHBIE pecypchl

KyoI'y:

1. Cpena MoaynbHOTO AUHaAMU4eckoro ooydenus http://moodle.kubsu.ru

2. ba3a yueOHBIX IJ1aHOB, y4eOHO-METOMUECKUX KOMIUIEKCOB, MyOIHUKaluii U KoH(pepeH-
it http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HHOPMAIMOHHBIX 00pa30BaTellb-
HBIX TexHOsorui http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/
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https://e.lanbook.com/book/94113%23authors
http://webofscience.com/
http://www.scopus.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

6. Metoanueckue ykazaHus JJ1s1 00y4al0IIUXCS M0 OCBOCHUIO TUCHMILIUHBI (MOAYJIs1)

VYcnemHoe OCBOEHME AUCHUIUIMHBI MPEANOJIAraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYJICHTA ITyTEeM IJIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

O01mme pekoMeHIAUM

N3ydyeHne QUCHMILTUHBI CIEIyeT HAYMHATH C MPOpaboTKu pabodell mporpaMMebl, 0cod0e
BHUMaHUE, YAEJSIs LEJsSIM U 3a7ja4aM, CTPYKTYpE U COIEPKAHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKITHI

[IpocMoTpuTE KOHCIEKT Cpa3y MOCIE 3aHATUNA, OTMEThTE MaTepHall KOHCIEKTA JIEKIUH,
KOTOPBIA BBI3BIBACT 3aTpyJHEHHs Ui NOHMMaHuA. llomblTaliTech HaWTU OTBETHI Ha
3aTPyIHUTENIbHBIE BOIIPOCHI, HCIOJb3Yysl PEKOMEHYEMYIO JINTEpaTypy. Eciiu caMOCTOSTENIBHO HE
yIanoch pazo0parbcsi B Marepuaie, chopMyIHpyilTe BOIPOCH U OOpAaTUTECh 32 MOMOIIBIO K
MpernoaaBaTesNto Ha KOHCYIbTAllUK WK ONM>KalIIen JeKIuu.

PerynspHo oTBOAMTE BpeMs JIsl MOBTOPEHHS MPOUIEHHOIO MaTepuasa, IpoBepssi CBOU
3HaHMS, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

Brinosinenue 1a00paTopHbIX padoT

Ha 3anatuu nomyuute y npenojaBatesns rpaguK BBIIOIHEHUS J1abopaTopHbIX pabot. [1o-
JTy4uTe BCce HEoOXoaumMoe MeToanueckoe obecrnieuenue. [lepen mocemniennem 1adbopatopuu u3y-
YUTE TEOPHUIO BOIIPOCA, MPEANOIAraeéMOro K MCCIEIOBAaHUIO, 03HAKOMBTECH C PYKOBOJICTBOM I10
COOTBETCTBYIOIIEH paboTe U MOATOTOBHTE MPOTOKOJI IPOBEACHUS paOOTHI, B KOTOPBIN 3aHECUTE:

—  Ha3BaHHe paboThlI;

—  3aroTOBKH TaOJHII JUIS 3aOTHEHUS SKCIIEPUMEHTAIbHBIMU JAHHBIMU HAOJIOICHHI;

—  YpaBHEHHUS XUMHUYECCKUX PEAKIUi MPEBPANICHHUH, KOTOPbIE OYAYT OCYIIECTBICHBI TPU
BBITIOJIHCHUH SKCIIEPUMEHTA;

—  pacueTHbIe (HOPMYIIBIL.

OdopmieHre 0TYETOB JOIKHO MPOBOAUTHCS TMOCTIE OKOHYaHUs paboThI B J1a00paToOpuUu.
J1J1s OArOTOBKY K 3alIUTE OTYETA CIIEAYET IPOaHAIN3UPOBATh HKCIIEPUMEHTAIbHbIE PE3YJIbTAThL,
COMNOCTABUTh UX C U3BECTHBIMU TEOPETUUECKUMU MOJIOKEHUSIMHU, CIIPABOYHBIMU WUJIU JIUTEPATYP-
HBIMU JIaHHBIMU, 0000IITUTE pPe3yIbTaThl UCCIIEIOBAHMI B BUJI€ BHIBOJIOB IO paboTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, TPUBOJIMMBIE B METOJIUYECKUX YKA3aHUSX K BHIOJHEHHIO JIAOOPATOPHBIX
pabor.

B ocBoeHun AMCHMIUIMHBI MHBAJIUAAMU M JUIAMU C OFPAHUYEHHBIMU BO3MOXKHOCTSIMU
37I0POBBS OOJIBIIIOE 3HAUCHUE UMEET MHANBUyalibHAsI yueOHas paboTa (KOHCYIbTaIllUN) — TOTIOJI-
HUTEJIBHOE pa3bsiCHEHHE Y4eOHOTO MaTepuaa.

NunuBuayanbHble KOHCYJIBTAIMK IO TIPEIMETY SIBJISIFOTCS BaXHBIM (PaKTOPOM, CIIOCO0-
CTBYIOIIIUM HHAWBHIyaTU3alUNd OOYYEHHSI U YCTAHOBIEHUIO BOCIIUTATEIbHOTO KOHTAKTa MEXIY
mpernoiaBaresieM U 00yJarouuMCcs MHBAJIUIOM WJIM JIUIIOM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU
3/10pOBBA.

7. MaTepnaibHO-TeXHHYECKOe o0ecnedyeHne 1o JMCHHILIHHE (MOLY110)

JInst mpoBeneHus TIEKIUOHHBIX 3aHATHI UCIOJIb3YETCS MYJIbTUMEAUNHBIN IPOEKTOP U HO-
yTOyK. JJabopaTtopHble 3aHATHS MPOBOJATCS B XUMHUYECKON JTaOOpaTOpUH, CHA0)KEHHOU Kak 00-
n1enabopaTopHbIM (XMMHYECKas MOCYa, PEAKTHBBI), TaK U CIIELHUAIU3UPOBaHHBIM 000pY/10Ba-
HUEM, HEOOXOIMMBIM JIJIs IPOBEICHUS OTJENBHOMN JIaO0OpaTOpHON PabOTHI

HawnmenoBanue cenuaibHbBIX
MHOMEIEHUN

OCHaIIIEHHOCTh CHEIMAIBLHBIX
HOMEIIEHUN

IIepeyeHs JIMLIEH3UOHHOTO IIPO-
rPaMMHOTO 00ecTIeYeHHUs

Y4eOHble ayAUTOPHHU IS IPOBE-
JIEHHUs] 3aHATHH JEKIIMOHHOTO
THMA

(aym. 332c, r. Kpacnomap, ym.
Craspomnouibckas, 149)

MebGens: yueOHas Mmebenb
Texaudeckue cpeacTBa oOyde-
HUS:

9KpaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows
Microsoft Office
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VY4eOHble ayAUTOPHHU IS IPOBE-
JEHHs TPYITIOBBIX U WHAWBHIY-
QIBHBIX KOHCYJBTAllUi, TEKY-
LIET0 KOHTPOJIL ¥ MIPOMEKYTOYU-
HOH aTTecTaluu

(aym. 234c, 322c¢ 1. KpacHonap,
yi. CtaBponossckas, 149)

MebGens: yueOHas Mmebenb
Texaudgeckue cpeacTBa olyde-
HUS:

9KpaH, MPOEKTOP, KOMIIBIOTEP
O6opynoBaHue: MenoBast TocKa

Microsoft Windows
Microsoft Office

YyeOHnas nabopaTopusi i mMpo-
BEIICHUS JTA0OPATOPHBIX pabOT —
ayn. 334, xopm. C (ynumna Cras-
pormonsckasi, 149).

JlaGoparopus, YKOMILJIEKTO-
BaHHas CIEUHUATU3UPOBAHHOU
Me0enbio, 1abopaTopHOM 1Mo-
Cynoii 1 000pyIOBaHUEM:
TepMoctar — | 1IT; BOJsSHAsA
Oans — 1 mr;

HOHOMEpHl — 3 1MIT; BOJO-
CTPYWHBII BAKYyMHBII
HAacoC; TeXHUYEeCKHe Bechl — 1
IIIT; aHAJINTHYECKUE BeChl — 1
IT; KOHAYKTOMETPUYECKHE
SIYEUKU 711 U3MEPEHHUS DJIEK-
TPONIPOBOJHOCTU PACTBOPOB
— 3 1T; U3MEPUTEIN UMMHU-
tanca E7-21 — 3 mr;

Microsoft Windows
Microsoft Office

Jljig caMocCTOSITENbHOM paboThl 00yUYarOIUXCsl IPEAYCMOTPEHBI TOMEUIEHUS], YKOMILIEK-
TOBaHHBIE CIICIIHATU3UPOBAHHON MEOEbI0, OCHAIIEHHBIE KOMITBIOTEPHOH TEXHUKOW C BO3MOYKHO-
CTBIO TIOAKIIIOYCHHS K ceTH «/HTepHeT» 1 00ecTedeHneM I0CTyIa B AJIEKTPOHHYIO HH(pOpMAIIH-
OHHO-00pa30BaTENBHYIO CPEy YHUBEPCHTETA.

HanmeHoBaHHEe NOMEIICHMI JJ1s
CaMOCTOSTEIILHOU paboThl 00yYaro-
IIHAXCS

OcHaIlleHHOCTb MOMEILEHUH It CaMOCTO-
STENBHOI paboThI 00yYaromuxcs

IlepeueHb TMIEH3MOHHOTO
MPOTPaMMHOTO 00ECTICUCHUS

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HayuHoii OMOIHOTEKN)

Meobenb: yuebHas mebenb

KoMIutekT crienuain3upoBaHHOW MeOeru:
KOMITBIOTEPHBIE CTOJIBI

O0opyoBaHre: KOMIBIOTEPHAsE TEXHUKA C
MOJIKJIIOYEHHEM K HH(POPMAIMOHHO-KOM-
MYHUKAIMOHHO# cetn «MHTepHEeT» U 10-
CTYIIOM B 3JIEKTPOHHYIO HMH(POPMAIIMOHHO-
o0Opa3oBaTeNnbHYI0 cpeny 00pa3oBaTeNbHOMN
OpraHu3aIliH, BeO-KaMepbl, KOMMYHHKAIU-
OHHOE 00opynoBaHHWe, obecrnedynBaroIice
JIOCTYI K C€TH MHTEpHET (IPOBOJHOE CO-
eIMHeHUe ¥ OeCIPOBOIHOE COCIMHEHHUE T10
texuoorun Wi-Fi)

Microsoft Windows
Microsoft Office

TTomemieHue i1t caMOCTOSATEIHLHOM
pabotsl oOyuaronuxces (ayn. 329c,
401c, r. Kpacnomap, yn. Craspo-
noyibckas, 149)

Meobenp: yuebHas MebOenb

KommiekT crennann3upoBaHHOW Mebenu:
KOMITBIOTEPHBIE CTOJIBI

OOopynoBaHue: KOMIBIOTEpHAsI TEXHUKA C
MOJIKJIFOYEHHEM K HH(pOPMAIMOHHO-KOM-
MYHUKallMOHHON cetu «MHTepHeT» M no-
CTYIIOM B 3JIEKTPOHHYIO HWH(pOPMAIIMOHHO-
o0Opa3zoBaTenbHyI0 cpeny 00pa3oBaTeIbHOM
OpraHu3aIliH, BeO-KaMepbl, KOMMYHHKAIU-
OHHOE 00OpyIOBaHHWE, OOECIeYnBaroIIee
JOCTYIl K CEeTH HHTEPHET (IIPOBOIHOE CO-
elMHeHNe ¥ OeCIIPOBOIHOE COEMHEHHUE T10
texnosorun Wi-Fi)

Microsoft Windows
Microsoft Office
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