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Pabouas nporpamma JucuuIuInHbl « PU3UKO-XUMUSI TOBEPXHOCTU M HAHOYACTHUID)
pa3paboTana B cooTBeTcTBUU ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTeib-
HBIM CTaHJAPTOM BBICIIEro 0OpazoBaHus Mo HampasieHHio noarotoBku 04.03.01
Xumus (ypoBeHb OakanaBpuaTa) U yueOHbIM IJIAHOM OCHOBHOM 00pa3oBaTeNbHOM
porpaMMsl 1o HarpasieHuto noarotoBku 04.03.01 Xumus, npopuns Ouznueckas
XUMHSL.

Pa6ouyro nporpaMmmy coCTaBUJIN:

7 /;//
C.A. lIkupckas, 1o1eHT Kadeapsl /j’;/ﬂ
bu3nYeCcKor XUMHH, KaHJ. XUM. HAyK "

PaGouas mporpamma AMCUMILIMHBI YTBEp)KJEHA Ha 3acelaHuu Kadeapsl puznye-
ckoi xumuu npoTokos Ne 10 ot «15» mas 2020 r.
3aBenyroumii kadeapoit pusnueckon XuMuu

11 -p XUM. HayK, rpodeccop 3abononkuii B.U.

VYTBepkaeHa Ha 3acelaHul y4eOHO-METOANYECKON KOMUCCHH (DaKyTIbTeTa XUMHUH
Y BBICOKMX TEXHOJIOTHI NpoToKos Ne 5 oT «25» mas 2020 r.

[Tpenacemnarens YMK ¢axynbrera becnanos A.B. s

DKCIepThI:

CoxonoB M.E., kana. xum. HayK, TOLEHT Kadeapsl parinodu3uKu 1 HAHOTEXHOJIO-
ruil pusuko-texnoueckoro ¢akynprera PI'bOY BO «KyOanckuii rocynapcTBeH-
HbI YHUBEPCUTET»

ITerpos H.H., kana. xum. Hayk, renepanbHbiid gupektop OO0 “UHTemiekTyanbHble
KOMITO3ULIMOHHBIE PEIICHUS



1 Hesin v 3a1a4M U3Y4YeHU S JUCHUILTHHBI

1.1 Heab aucuunJanHbI

[TonydyeHue cTyieHTaMu TEOPETUUYECKUX 3HAHUI B 00sacTu (pU3MUEeCKO XUMUU MTOBEPX-
HOCTH JKUJKOCTEH, TBEPABIX TEJI U HAHOYACTHUII, HABBIKOB MPAKTUYECKOT0 MPUMEHEHHUSI METO/I0B
JUTSL U3YYEHHS! TIOBEPXHOCTH M HAHOYACTHIL.

1.2 3agauy AU CHUIIMHBI

— copmupoBaTh 3HaHUS O COBPEMEHHBIX METO/1aX N3YUYEHHUS TTOBEPXHOCTH U HAHOYACTHII,
— O3HAaKOMUTHLCA C METOAAMHU CUHTEC3a HAHOYACTHUII,
— Pa3BUTh y CTYJACHTOB HaBBIKW PaOOTHI C YICOHOW W HAYYHOU JTUTEPATYPOM.

1.3 MecTO AUCUMIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Juctumimaa « DU3UKO-XUMUS TOBEPXHOCTH U HAHOYACTHUID OTHOCHUTCS K YacTd, popMupyemMon
y4aCTHHUKaMH 00pa3oBaTeIbHBIX OTHOMmEeHn bioka 1 "uctumauael (Moxyun)" pabodero yueo-
HOT'O TUIaHa MporpaMMbl OakanaBpuaTa npopmib «Puzndeckas XMMHUsD) 110 HAPABICHUIO MOJITO-
toBkH 04.03.01 Xumus. B pamkax qaHHOW AUCIUIUIMHBI Y CTYICHTOB (JOPMUPYIOT 3HAHUS, yMe-
HUSI ¥ HABBIKU, KOTOpBIE Oy Iy T 3aKpEIICHBI B X0/I€ MTPOX0KACHHS TPON3BOICTBEHHOMN MPAKTHKH,
4yTO 00ecneuuT POopMUPOBAHUE KOMITETEHINI, HEOOXOJUMBIX JUIsl yCIIEITHOW HAyYHO-UCCIIEeI0Ba-
TEIILCKOU ACATCIIBHOCTH BBIITYCKHHUKOB.

1.4 TpeGoBaHus K pe3yJIbTATAM OCBOCHHS COEPKAHUS TN CHUIIUHBI

W3ydyenne nanHOM y4eOHON AMCLMIIMHBI HAlpaBleHO Ha (OPMUPOBAHHE Y OOyYaromIMXcCs
npo(heCcCHOHANLHOW KOMIIETEHIIUU: CIOCOOCH OCYIIECTBIATh CTaHAAPTHBIC OMEpaluu T0
npeiaraéMblM METOJIMKAaM, HalpaBlieHHblE Ha TMOJY4YeHHE W UCCIEJOBAaHHE pPa3IMYHBIX
coenunenuit u marepuanon (I1K-1).

No Wunekc | Coaepxanue komrie- | B pesyibrare u3ydeHus yuyeOHOM JUCHUIUIMHBI 00Y-
L. | KOMIE- | TeHLHH (unu e€ ya- Yaromuecs JOJIKHbI
" | TeHIUHU CTH) 3HaeT ymeer BJIaJieeT

1. ITK-1 CIOCOOEH OCYIIECTB- | CHOCOOBI TIONY- | BBIMOJHATH CTaH- | HABBIKAMHU HC-
JSTh CTaHAApTHBIC | YEHHUS] U HUCCIe- | JapTHBIE ONepa- | CleIOBaHUs
orepanuy 1o Mnpeaja- | JOBaHHUS HaHO- | [IUM MO Ipejjiara- | HAHOYacTUll U
raéMplM METOJUKaM, | YaCTHUIl €MBbIM METOJMKaM | TOBEPXHOCTH
HalpaBJieHHbIE Ha TIO- SKCIIEPUMEHTA pa3IMYHbIX
Jy4YEeHUE U UCCIIEI0BA- MaTepuaioB
HUE pa3IUYHBIX CO-
€IMHECHUN U Marepua-
JIOB

2. CTpyKTYypa U coJepkaHue JUCUMIIIIHMHbI

2.1 PacnipeaesieHre TPyA0EMKOCTH M CUMIIMHBI IO BUaM padoT

O6mas Tpy10EMKOCTh TUCITUTUIMHEI cocTaBisieT 3 3a4. e, (108 gacoB), ux pacnpeaeneHme
10 BUJaM palboT MpeICTAaBIEHO B TAaOIHUIIE.



Bun yueGHOI paboTh Bceero | Cemectpsl
4acoB (dachn)
3

KonTakTHasi paboTa, B TOM 4HcCJIe€: 64,2 64,2
AyIuTOpHBIE 3aHATHS (BCero): 60 60
3aHATUS JEKIMOHHOTO TUIIA 20 20
JlaGopaTopHble 3aHATHUS 40 40
3aHATUSL CEMUHAPCKOTO TUIA (CEMUHAPBI, MPAKTHYE-
CKY€ 3aHATHS) i i
HNuasi koHTaKTHAs padora:
KonTpons camoctositenpHOM padoTsl (KCP) 4 4
[Tpomexxyrounas arrectamus (M1KP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM 4HCJIE: 43,8 43.8
IToaroTroBka K TEKyLIEMY KOHTPOJIIO 23,8 23,8
[ToaroToBka K NPaKTUYECKUM 3aHATUIM 20 20
KoHnTpoJib: - -
OO0mas Tpy10eMKOCTh yac. 108 108

B TOM YHC/Ie KOHTaKTHas | 42 64,2

padora

3a4. el 3 3

2.2 CTpyKTypa M CUMILIMHBI

KomnuuectBo yacos

AynuropHast Brcay -
Ne HaumenoBanue pazzaenon Beero paBoTa TOpHAas
pabota
J | 113 JIP CPC
1 2 3 4 5 6 7
1. |BBenenue. OcHOBHBIE METO/BI TOJIYUEHUS 22 6 12 6
HAHOYAaCTHI]
DNEeKTpOHHAss MUKPOCKOIIUSI, KAaK METOJ] U3yYCHHS
2. MMOBEPXHOCTU U HAaHOYACTHUIL. DU3NYECKHE 18 6 8 4
pa3mepHbie 3P PEKTHI.
3 TepMoauHamMuKka NOBEPXHOCTH KUAKOCTH. [Lnenku 16 4 o 4

Jlenrmiopa-bnomkerr. Camoopranusanus npu
HOJYYEHUH HAHOOOBEKTOB.

4. |TepmonnHaMuKka MOBEPXHOCTEUW TBEPABIX TEI. 24 4 12 6
DJIEKTpOHHAs CTPYKTYpa MOBEPXHOCTHU

Hmoeo no pazoenam oucyuniumol.

KonTpons camoctosrensHoii paboTsl (KCP) 4 4

ITpomexxyrounas arrecranus (MKP) 0,2 0,2
IToaroroBka K TEKyIemMy KOHTPOJIIO 23,8 23,8
OO01mas TpyA0eMKOCTh MO JUCIHILTHHE 108 | 24 40,2 | 43,8

2.3 Coaepxanme pa3iaesioB (TeM) IMCHUIIAHBI:

2.3.1 3aHaTHA JeKIINOHHOr0 THIIA



HaumenoBanue paznena

dopma TEKYIEero

Ne Coneprxanue paszena
(Temsr) s1ep pasl KOHTPOJIA
| 2 3 4
HaHoHayka 1 HAaHOXMMMUSI, OCHOBHBIE CamocTosiTenbHast
MOHATHUA U onpenencHust. Knaccudukanus pabota
HAHOCHUCTEM 110 BUY JUCIIEPCHOM (a3bl; O
pazmepam yacTull. OCHOBHBIE THUIIBI
HAHOCHCTEM: IIOPOILKOBBIE
HaHOMAaTepHuaJbl, yIIepoaHbIe
BBenenue. OcHOBHEIE p » YIJICpO .
HAHOCTPYKTYpPbl, HAHOKOMITO3UTHI,
1. [MEeTOIIbI TOTYyUYECHUS
HaHOIIOPUCTHIE MaTEPHUAIIBI,
HAHOYACTHII .
HAaHOCTPYKTYPHUPOBAaHHBIE MHOTOCJIONHBIE
Marepuaisl. J[Ba npuHIMIA CO3AaHUS
HAaHOMATEpPHAJIOB: «CBEPXY-BHU3» U
«CHU3Y-BBEpXx». MeTobl
MEXaHHYECKOTr0,(hU3NIECKOro 1
XUMHUYECKOTO JUCIIEPTUPOBAHUS.
IIpocseunBaromye 31€KTPOHHbIE Tect
MHKPOCKOIIBI ¥ CKaHUPYIOIIUE
DnexTpoHHas 3JIEKTPOHHBIE MUKPOCKOIIBI. TyHHEIBHBIN
MHUKpOCKOTHsI, Kak MeTof, |[3hdexT. CKaHUPYIOMMA TYHHETbHBII
2. |M3y4eHHUsl NOBEPXHOCTU U |MUKPOCKOI. ATOMHO-CHUJIOBOM MUKPOCKOII.
HaHoyacTull. Ousnyeckue |{pyrue MeTObl HCCIIETOBAHUS
pa3MepHbie YPPEKTHI. HaHOOOBEKTOB. COOCTBEHHBIN M BHEIIHUH
pasmepHsbie 3G dexTer. Du3nvecKue
pa3MmepHbIe Y3PPEKTHI.
TepMoaunamuka YcTHBIN onpoc
Buasl ctpykTypoobpazoBanus:
MTOBEPXHOCTHU KHUJIKOCTH. .
CTPYKTYpOoOOpa3oBaHHE 3a CUET
[Inenku Jlenrmropa-
CaMOOPTraHU3aLUH UCXOJHBIX MOJIEKYJI.
3. |bnomxerr. R
IInénku Jlenrmropa-biomxer.
Camoopranuzanus npu
Camoopranusanus pu NOJy4eHUH
MIOJTy4EHU U
HaHOOOBEKTOB. DpaKTabl.
HAaHOOOBEKTOB.
TepMoanHaMrKa rOMOT€HHOIO VYerHblii onpoc
3apojipliieo0pa3zoBaHus M0 TEOPUU
®onbpmepa. Kputnueckuii pazmep
3aposiiia HoBOU ¢aszpl. CoBpeMeHHbIE
TepmoauHamuka B3IJIAJbI U Pa3BUTHE IIPEACTABICHUN O
4 MOBEPXHOCTEN TBEPIBIX  |3apOABIIIEO0Pa30BaHUU U POCTE

TeN. DIEKTPOHHAs
CTPYKTYpa HOBEPXHOCTHU

HaHOKJIacTepoB MeTaioB. Hykneanus u
POCT HAaHOKJIACTEPOB B HAHOMOPaxX
BemecTBa. CTPyKTypHBIE OCOOEHHOCTH
HaHOCTPYKTYp. OcoOEHHOCTH 30HHON
CTPYKTYPBI METAJLIOB U IIOIYIIPOBOIHUKOB
B HAHOKPHUCTAJUINYECKOM COCTOSIHUU.

2.3.2 3aHdaTHSA CEMHUHAPCKOI0 TUIIA

3aHATUS CEMUHAPCKOTO TUIIA HE IPEAYCMOTPEHBI YUeOHBIM IIJIAHOM.




2.3.3 JlabopaTopHbIe 3aHATHS

No HaumenoBanne 1abopaTopHbIX paboT Popwma Teky1uero
KOHTPOJIS
1 2 3
1. |[I[Tomyuyenue HaHOYACTHII cepedpa U n3ydyenue Y O-xapakTepucTHK B | 3amura jadoparop-
3aBUCHMOCTH OT BEJIMUYMHBI CHHTE3UPOBAHHBIX YACTHII. HOM paboThI
2. |HccnenoBanne HAHOCTPYKTYP METOJIOM 30HA0BOH MUKPOCKOIIHH. 3ammra naboparop-
HOM pabOoTHI
3 |M3yueHue CTPyKTYpbl HAHOMATEPHUAIOB METOI0M CKaHUPYIOLIEH 3amura aboparop-
A1eKTpOHHOU MHUKpockormu (COM). HOM pabOoTHI
4. |Ilonyuyenue nnéHok Jlenrmropa —bnomxer. 3amura aboparop-
HOM pabOoTHI
5. |CuHTE€3 HAHOKOMIIO3THBIX HOHOOOMEHHBIX MeMOpan M®-| 3amura maboparop-
4CK/monmaHuiInH HOW paloOTHI
6. |[IpoBeneHne TUCIIEPCHOHHOTO aHAIM3a IO MUKpPOQoTOrpadusim. 3ammra mabopaTop-
HOU paboTHI
7. |OnpeneneHre HAHOTIOP B TPEKOBOM MeMOpaHe. 3ammra mabopaTop-
HOU paboTHI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBsie paboThI (pOEKTHI) YUEOHBIM IJIAHOM HE TIPETYCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneYeHHu sl A CAMOCTOATEILHON padoThI
00y4YaKIIUXCS 10 TUCHHILINHE (MOIYJII0)

Bung CPC

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTUIUHBI 10
BBIMOJHEHHUIO CAMOCTOSITEIbHOU paboThl

2

3

.| ITonroToBKa OTYETA IO

naboparopHoit pabote

MeToanueckre peKOMEHIAINK K OpraHU3aIiK ayJUTOPHON U BHEa-
YIAUTOPHOM (CaMOCTOSTENBHOM) pabOThl CTYAEHTOB: METOAMUYECKHUE
ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B. becnianos,
H.B. Jlo3a. — Kpacuogmap: Ky6anckuii roc. yu-T, 2018. 89 c.

.\IlonroroBka K ycTHOMY

OTIpOCy

1. Meroanuecknue peKOMEHIAMH K OPraHU3alu1 8y IUTOPHOM
¥ BHEAYJIUTOPHOH (CaMOCTOSATEIHLHOM) pabOTHI CTY/ICHTOB: METO-
nudeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

2. Crapoctun B.B. Marepuaibl 1 METO1bl HAHOTEXHOJIOTUH.
CII6.: JlTabopartopus 3nanuii. 2015. 434 c.
https://e.lanbook.com/reader/book/66203/#1 [DneKTpOHHBIH pe-
cypce]

3. ®wusukoxumus nosepxnoctu [Tekcr] / B. U. Ponayrus. -
Honronpyansiii : Uarennekt, 2008. - 565 c.

[ToaroroBka k Tecty

. Metoanueckrue peKOMEHJANK K OPTaHU3AIMU ayAUTOPHOM
Y BHEAYTUTOPHOM (CaMOCTOSTENbHO) paboThI CTYICHTOB: METO-
nudeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckuii roc. yH-T,
2018. 89 c.

2. Crapoctun B.B. Marepuaibl 1 METO1bl HAHOTEXHOJIOTUH.
CI16.: JlTabopatopus 3nanuii. 2015. 434 c.
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https://e.lanbook.com/reader/book/66203/#1 [DneKTpOHHBIH pe-
cypce]

3. Owumsukoxumus nosepxHoctu [Tekcr] / B. W. Pongyrun. -
Honronpyansiii : Uarennekt, 2008. - 565 c.

4.| IloaroroBka K 3a4eTy 1. Meroanueckne peKOMEHIALMU K OpraHU3aliy ayAUTOPHON
¥ BHEAYJIUTOPHOH (CaMOCTOSATEIBHOI) pabOTHI CTY/ICHTOB: METO-
muaeckue ykazanwus / coct. T.I1. Cropoxenko, T.b. [lounHoK,
A.B. becnanos, H.B. Jlo3a. — Kpacuomap: Ky6anckwuii roc. yH-T,
2018. 89 c.

2. Crapoctun B.B. Marepuansl 1 METOIbl HAHOTEXHOJIOTHIA.
CII6.: JIabopatopus 3nanmii. 2015. 434 c.
https://e.lanbook.com/reader/book/66203/#1 [DneKTpOHHBIH pe-
cype]

3. @wusuxkoxumus noBepxHoctu [Tekcr] / B. W. Ponmyrun. -
Hoaronpyanstii : UaTemekt, 2008. - 565 c.

Y4eOHO-MeTOIMUeCKHEe MaTepHallbl JUIsl CaAMOCTOSTENIbHONW pPabOThl OOYyYaroOUIUXCS U3
YHCIIa MHBAINIOB M JIUI] C OTPAaHNYEHHBIMH BO3MOXKHOCTSIMU 370POBbBSI IPEIOCTABIISIOTCS B POp-
MaX, aJalTUPOBAHHBIX K OTPAHUYCHHUAM UX 30OPOBbS U BOCHIPUATHUS HH(OPMAITHH:

JU7st UL ¢ HapyIIeHUSIMH 3PSHUSL:

— B [1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe IEKTPOHHOTO JOKYMEHTA,

JUist TAI ¢ HapyIICHUSIMH CITyXa:

— B TIeYaTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHNUSIME OTIOPHO-/IBUTATEIIFHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTa 00y-
YAFOIIUXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH

st popMUpOBaHUS KOMIETEHIMI B MPOLIECCe OCBOCHUS Kypca UCHOIb3YETCs] TEXHOJIO-
Tusd MpoQecCHOHATFHO-Pa3BUBAIONIETO O0YYEHUs, MPEIyCMaTpHUBAIOIas HE TOJBKO Mepeaady
TEOPETUYECKOTr0 MaTepuasa, HO U CTUMYJIUPOBAHHUE TIO3HABATENILHBIX JICHCTBUIA CTYICHTOB.

Co3nanue B yueOHOI 1€ATEIbHOCTH MPOOIEMHBIX CUTyalluii U OpraHu3aIist ak THBHOH ca-
MOCTOSITETIBHOM JESITENEHOCTH OOYYarONMXCS 10 WX Pa3peIIeHHI0 MPHUBOIUT K TBOPYECKOMY
OBJIA/ICHUIO 3HAHUAMH, YMEHUSIMH, HAaBBIKAMHU, PA3BUTHIO MBICIUTEIBHBIX CIIOCOOHOCTEH. PaboTa
C 3JIEKTPOHHBIMH 0a3aMu TaHHBIX, TOATOTOBKA pedepaToB M 3ammTa B popMe TOKIa1a Ha CEMHU-
Hape, BKJIIOYAIONIasi OTBETH HAa BOIIPOCHI W/WIIN IUCKYCCHIO, MHIMBHIYAJIBHBIX 33 JaHUH, TUCKYC-
CHH T10 00Cy’KJaeMbIM BOIIPOCAM.

MynpTUMeuiHbIE TPE3EHTAILIUN 110 TEME 3aHATHS. J{UCKYyCCHUH 110 TEME 3aHATHS. Y CTHBIN
orIpoc.

JUist A ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pOBBSI IPEIYCMOTPEHA OpraHU3alus
KOHCYJIBTAIIMH C HCIOIb30BaHUEM JIEKTPOHHOM HOYTHI.

4. OueHOYHbIEe U METOANYECKHE MATEPHUAJIbI

4.1 OneHo4YHBIE CPeACTBA /ISl TEKYIIero KOHTPOJIsi YCIIeBAeMOCTH M NMPOMEKYTOYHOM
aTTecTalMu

Tekywyuit KOHmMpoOA® 3HAHUI OCYIIECTBISACTCS HA JIEKLIMOHHBIX 3aHATUAX B BUAE YCTHOIO
orpoca, 00CyKIEeHNs AUCKYCCHOHHBIX BOIPOCOB, B TOM YMCJE [0 WHAMBUIYAJIbHBIM 3aJlaHHUSIM
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cTyieHTOB. [IMCEMEHHBII KOHTPOJIb OCYIIECTBIISICTCS B BHJIE IPOBEPKH CAMOCTOSATEIBHBIX PadOT
U TE€CTOB CcTyAeHTOB. O1HON U3 (HhOpM KOHTPOIIA GOPMHUPOBAHUS HEOOXOJUMBIX KOMIIETCHIIUHN SIB-
JISIeTCsl yCTHAS 3aIuTa JabopaTopHBIX padoT.

OreHOUHBIE CpeNICTBA AJIsl UHBAIUIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710PO-
BB BBIOMPAIOTCS C YU€TOM MX WHAWBUAYAIBHBIX IICUXO(PHU3UIECKUX 0COOCHHOCTEH.

— IIpY He0OXOAMMOCTH HHBAIMIAM H JIUIIAM C OTpaHHYEHHBIMH BO3MOXHOCTSMU 3/10POBbBsI IIPEI0-
CTaBJIETCS JONOIHNTEIHHOE BPeMs UL HOATOTOBKH OTBETa Ha YK3aMEHE;

— TIPH MIPOBEJICHUH MIPOLIETypPhl OLIEHUBAHUS PE3yIbTaTOB 00YUYECHHSI MHBAIUAOB U JIUI] C OTPaHU-
YEHHBIMH BO3MOKHOCTSIMH 3/I0OPOBBSI IPETyCMaTPUBACTCS MCTIOIB30BAHNE TEXHUIECKUX CPEIICTB,
HEOOXOJIMMBIX UM B CBSI3U C UX WHAMBHYaJbHBIMH OCOOCHHOCTSIMU;

— IIpY HEOOXOIUMOCTH JUTS 00YYaIOIINXCS C OTPaHUYCHHBIMU BO3MO)KHOCTSIMHU 310pPOBbS 1 MHBA-
JHJIOB MPOLEYpa OLICHUBAHUS PE3YJIbTATOB OOyUEHHs MO AUCUUIUINHE MOXXET MPOBOJIUTHCS B
HECKOJIBKO JTAarloB.

[Iponenypa oieHuBaHMS pe3yIbTATOB 00yUEHUs] MHBAJIUI0B U JIUL] C OTPAHUYECHHBIMU BO3-
MOYKHOCTSIMH 310POBbSI I10 AUCIUILUIHHE (MOJIYJIIO) TIPelyCMaTpHUBAET MpelocTaBIeHHE HHPOpMa-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHUYEHUSM UX 3I0POBbS U BOCTIPUATHS HHPOPMALIUU:
JInst I ¢ HapyIIeHUSIME 3PSHUS:

— B Ie4aTHOM (hopMe yBEIMUYEHHBIM MIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

Jnist a1 ¢ HapyIICHUSIMH CTyXa:

— B IeUaTHOU opme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA.

Jnst I ¢ HapyIICHUSIMH OTIOPHO-/IBUTAaTENIFHOTO amniapara:
— B reyaTtHo# opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII IepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCSL.

CTpyKTYypa OlIeHOYHBIX CPEICTB AJIS TeKYLIeld U MPOMEeKYTOYHOM aTTeCTAIMU

Kon xon- HaumenoBanue
Tpoaupye- OIIGHOYHOI'O CPEACTBA
Ne | KonTponupyemsle pa3aens! (TEMBbl) TUC- MO KOM- IIpomexyTouHas arre-
/I IUTLTAHBT* MEeTeHINH Tekyumit KOHTOTb cranus
(mmm ee ga-
CTH)
Camocrositensb- | Bonpocwl 015 noo-
1 Beenenune. OCHOBHbIE METO/IBI MK-1 Has pabora. 20MOBKU K 3a4emy
IIOJIyYEHU ST HAHOYACTHIL 3amura nabopa- | Me 2-8
TOPHOU PabOThI
DIIeKTpOHHAs MUKPOCKOITHS, KaK Tecr Bonpocwt ona noo-
5 | METOZ N3y4eHHs TIOBEPXHOCTH 1 MK-1 3ama naGopa- 20MOBKU K 3a4emy
HaHoyacTtull. usnueckue N Ne [1-14
TOPHOHU pabOTHI
pasmepHbIe 3P PEKTHI.
TepMoamHaMuKa MOBEPXHOCTH YerHbii onpoc. | Bonpocwt 05 noo-
3 | KuakocTH. [Inenku Jlenrmropa- MK-1 3amura nabopa- | 2omoeku K sauemy
biomxert. Camoopranu3zanms TOpHOM pabotel | MNe 7, 15
IPY NOJTYYSHUU HAHOOOBEKTOB.
TepmoauHaMKKa TOBEPXHOCTEN YerHslil onpoc. | Bonpocwl 015 noo-
4 | TBEpABIX TE. DJIEKTPOHHAA ITK-1 3amuTa nabopa- | 2omosxu K 3auemy
CTPYKTYpa IOBEPXHOCTHU TOopHOMU pabotel | Ne [, 9, 10, 13




Ioka3aresu, KpUTEPHH M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHIUIA

Kox u nanmeno-
BaHHe KOMIIETEeH-

CooTBeTcTBHE YPOBHEl 0CBOCHHS] KOMIIETEHIIUH MJIAHUPYEMBbIM pe-
3yJbTaTaM 00y4eHHUsl U KPUTEPUSIM UX OLIEeHUBAHHUSA

1107071 MOPOroBbIi 0a30BbIi NPOABMHYTHII
Onenka
Y 10BIETBOPUTEITEHO Xopor1o / 3a4TeHO OTau4HO / 3a4T€HO
/ 3a4TEHO
JemoHCTpHpYyET 3naem ciocoObI T10- 3naem criocoObI TIOJTY-
q)paFMeHTapHBIC 3Ha- | JIY4YCHUA U UCCIICAO- YCHUA U UCCIICAJOBAHUA
HUs CTIOCOOBI TIONy- | BaHUSI HAHOYACTHII, HAHOYACTHII;
YCHUA U UCCIICA0BA- HO JOITYCKacT HCKOTO-
HUSl HAHOYACTHII, pble HETOYHOCTH;
Ymeem BoIIONHATH Ymeem BbIIONHATH Ymeem BbIIONHATH
CTaHJapTHBIC Ollepa- | CTaHAAPTHBIC Ollepa- | CTAaHAAPTHBIC OTEepPAIIUN
IIUH 110 TIpejiarae- LMY TI0 TIpeasiarae- IO MpeJiaraéMbIM Me-
MBbIM MECTOJUKaAM MBbIM METOOHUKAM 3KC- TOAWKAM SKCIICPpH-
IK-1

OKCIICPUMCEHTA, HO C
IMOrpCIIHOCTAMMU,

MEPUMEHTA;

MEHTa;

Bnaoeem ocHoB-
HbBIMHX HAaBBIKAMU UC-
CIe0BaHMs HAaHOYA-
CTUll 1 HOBerHOCTI/I
Pa3IUYHBIX MaTepHa-
JIOB, HO TOJIBKO C
YKa3aHHUSIMH MPETIO-
JaBaTells

Brnaoeem 0oCHOBHBIMU
HaBBIKAMH HCCIIEIOBA-
HHSI HAHOYACTHI] U T10-
BEPXHOCTH pasiinuy-
HBIX MaTepHaJIOB

Brnaoeem naBbpIKaMu Hc-
cJeI0BaHMs HaHOYa-
CTHII ¥ TIOBEPXHOCTH
pa3IUYHBIX MaTepua-
JIOB

TunoBbie KOHTPOJIbHBbIE 32 JAHUSI HJIH UHbIE MATEPUAJIbI, HEO0X0AUMbIE Il OLIEHKHU
3HAHUM, YMEHHUI1, HABBIKOB U (UJIH) ONbITA JAeSITeJIbHOCTH, XapaKTePU3YIOLIUX 3Tanbl pop-
MHPOBAHNSI KOMIIETEHIIHII B Mpolecce 0CBOCHUSI 00Pa30BaTeJIbHON MPOrpaMMbl

CamocrosiTesibHas padoTa 1o TeMe «OCHOBHbIE MeTOAbI MOJYYeHHUsI HAHOYACTHID
Ilepeuenv kKomnemenyuii, NPOGEPAEMbIX OUYECHOUHBIM CPEOCHBOM:
[1K-1 - 3HaHue crmocoOOB MOTYUYEHUS U UCCIEAOBAHUS HAHOYACTHII.

Bapmuanr 2

1. CymHocTh MeTosa (PU3UYECKOTO AUCTICPTHPOBAHUS.
2. HW3o00pa3ute cxeMy METO/a PaclbUICHHE PACIZIABOB M METO/1a MCTIAPCHUS-KOHICHCAIIHH.
3. CyIHOCTh METOJAa XMMUYECKOTO JUCTIEPTUPOBAHHUS.

Tect o Teme: «JIEKTPOHHAsI MUKPOCKOIUS, KAK METO/ U3y4YCHHUsI IOBEPXHOCTH U HAHO-
YaCcTHID)

Ilepeuens komnemenyuii, NPOGEPAEMbIX OUEHOUHBIM CPEOCHBOM:
[IK-1 - 3HaHKMe coco0OB MOMYUYSHHS U HCCIIEIOBAHNS HAHOYACTHII.

Bonpoc 1 Kakoii MeTo1 He 0OTHOCHTCSI K OCHOBHBIM METOaM MOJy4YeHH s YIJIePOIHbIX HAHO-
TPYOOK M HAHOBOJIOKOH?

a) Jlyrosoii

b) JlazepHo-TepMuueckuit
¢) Iluponutnueckuit
d) buorexHomormueckuit




Bomnpoc 2 Kakumu 00513aTe/IbHBIMU CBOWICTBAMH JI0JIKE€H 00J1a1aTh KAHTHJIEeBep?
a) JloskeH NpoBOAUTE AIEKTPUUECKHI TOK
b) JlomkeH OBITh BBITOJTHEH U3 MAarHUTHOTO MaTepHraia
¢) JlomxkeH OBITH BBIITOJIHCH M3 3aKaJICHHOMW CTaIn
d) momxeH OBITh THOKHUM C U3BECTHOM JKECTKOCTHIO

Bomnpoc 3 Kakoii u3 MUKPOCKONOB U300PeTEéH M03:Ke 0CTAIbHbIX?
a) CkaHMpYIOIIMI CHIIOBOM MUKPOCKOI
b) CxaHupyrouuii TyHHEIBHBIH MUKPOCKOIT
¢) PactpoBslii MuKpockon
d) IlpocBeumBaromuii AEKTPOHHBIA MHUKPOCKOTT
e)
Bomnpoc 4 KTo BBes1 B HAYUYHYI0 JIUTEPATYPY TEPMHH HAHOMATEPHUAJIbI?
a) I I'neiirep
b) XK. U. Andepos
c) P. deitnman
d) D. dpexcnep

Bomnpoc 5 B kakom MHKpPOCKOIIEe HCIIOJIb3YeTCS KaHTWieBep?
a) CkaHMpYIOIIMI CHIIOBOM MUKPOCKOI
b) CxaHupyrouuii TyHHEIbHBIH MUKPOCKOIT
¢) PactpoBslii MuKpockon
d) IIpocBeunBaromuii IEKTPOHHBIA MHUKPOCKOIT

Bomnpoc 6 Uto Takoe kanTH/JIEBep?
a) KommbroTepHbIil 6J0K B CHIIOBOM MUKPOCKOIIE
b) KommbrorepHas mporpamma oOpabOTKH JaHHBIX CKAHUPYIOIIET0 MHUKPOCKOIIA
c) Ilommoxka amst 0Opa3oB B paCTPOBOM MHUKPOCKOTIE
d) 30HI B CKAaHUPYIOIIEM CHJIOBOM MHUKPOCKOTIE
Bomnpoc 7 Uto Takoe HAHOTPYOKHU?
a) IlpoTspkeHHbIE CTPYKTYpPHBI, COCTOSIINE U3 CBEPHYTHIX ME€KCArOHAIBHBIX CETOK C AaTOMaMU
yIaepojaa B y3iax
b) CewmelicTBO mIapooOpa3HBIX MOJIBIX MOJIEKYT 001Iel Gpopmynoit Cy
c) IlpoTspkeHHBIE CTPYKTYPBI U3 YIIEPOAHBIX NEPEIIETEHHBIX LieTIel
d) MeramioopraHn4eckue BUTHIC MTOJTUMED
Bonpoc 8 Uto Takoe pasMepHbIii 3pPeKT B TEXHOJIOTMH HAHOMATEPHAIOB?
a) lI3MeHeHue CBONCTB HAHOOOBHEKTOB B 3aBUCUMOCTH OT pa3Mepa JIEMEHTOB X CTPYKTYPBI
b) H3menenue pa3mepa HAHOOOBEKTOB B 3aBHCHUMOCTH OT BHEIIHUX YCJIOBHIA
¢) H3meHenue cBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIIHUX YCIIOBUH
d) H3menenue pazmepa HAHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa
Bonpoc 9 Kakoe HazBaHue 1Js1 HAHONMOPOIIKOB M HAHOMATEPHAJIOB HCNOJb30BaJIOCh B
CCCP naunna ¢ 50-x ronos?
a) YnabpTpaaucrepcHbie
b) BricokoaucnpecHsie
¢) Hanomucnepcusie
d) CaepxaucnepcHbie
Bomnpoc 10 Yto o3nHavyaet TepmuH ""HaHO''?
a) Hano (mo-rpeuecku nanos) 03Ha4aeT Kapiuk
b) Hano (mo-apeBHErepMaHCKH Nanor) 03Ha4aeT THOM
¢) Hano (mo-uranbsHCKU Nnano) o3Ha4aeT MaJCHbKUI YEI0BEK
d) Hano (mo-ucmaHcKu nanes) 03Ha4aeT MEJIKOE )KUBOTHOE
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Bonpocel 1iist yctHOoro ompoca mo teMe «TepMoguHAMHKA NOBEPXHOCTH SKUAKOCTH.
Iinenku Jlenrmwopa-baomxerm

Ilepeuens yacmu KomnemeHyu, NPOCEPAECMbIX OUEHOUHBIM CPEOCHEOM:
[IK-1 - 3HaHKMe cocOo0OB MOMYUYSHHS U HCCIIEIOBAHNS HAHOYACTHII.

1. Yro npexncrasisietr coboit JIeHrMiopoBckast mieHka?

2. Uto nipeacrasiseT co0oit tuienka JIearmropa—biomkert?

3. Uto Takoe ruapoduiabHbie, ruipodoOHsle, ampuduabHbIe BemecTBa?

4. Kak Ha”OcAT mieHkH Jlenrmroopa—bnomxkert?

5. KakoBbl 0COOEHHOCTH CTPOCHUS TUIEHOK X-,Y - UZ-THIIOB?

6. Kak hopmupyrot miienku metonom laiidepa?

7. buonormueckue HAHOCTPYKTYpPbI: HYKJICHHOBBIE KHCIOTHI, BUPYCHI, OMOJIOTHYECKHUE MEM-
OpaHBbl.

8. UTo Takoe MOBEPXHOCTHOE HATsLKEHUE?

Bonpocel 151 ycTHOro onpoca no reme «TepMoaguHaMuKka MOBEPXHOCTEeH TBEPABIX TeJl.
DJIEKTPOHHASI CTPYKTYPA MOBEPXHOCTH

Ilepeuens yacmu KomnemeHyu, NPOCEPAECMbIX OUEHOUHBIM CPEOCHEOM:

TIK-1 - 3HanME Ccrioco0OoB MOIYYECHUS U UCCIEI0OBAaHNUS HAHOYACTHII.

Urto Takoe MOBEPXHOCTHAS WK IByMepHas (aza?
UTo Takoe MOBEpXHOCTh pa3pbiBa’?
Urto Takoe paznensioiias MOBEpXHOCTh?
UTo Takoe MOBEPXHOCTHBIN CIIOMN?
HanotexHomoruu u mpoo6iaeMbl OKPYKAIOMICH Cpe/Ibl.
Hanomarepuasnbl B HAHOOMOTEXHOJIOTHH U B MEAUIIMHE.
[IpuMeHeHre HaHOMATEpPUAJIOB B IPOMBIIIIEHHOCTH.
Pa3Butre HaHoTexHOJOTHI B Poccuu.
[IpumeHeHre HAaHOMATEPHAIIOB B OBITY.
. Hanomopouiky ux mnoyiy4eHue ¥ OCHOBHbIE 00J1aCTH IPUMEHEHHUS.
. HanokoMmo3uTHbie MaTepuaibl U UX IPUMEHEHUE B CTPOUTEIHCTBE.
. @ymnepensl: OTKphITHE (PyuiepeHoB, dhopmupoBanne (QyuiepeHoB, QyiiepeHsl B MPH-
pozne
13. HanomaTepuassl B 3JICKTPOHUKE.
14. HanomaTepuasl B ONTHKE.

WX R WD —

—_ e —
[\ ]

Tematuka 1a00paTOpHBIX padoT
IlepeueHb KOMIETEHIUI, IPOBEPsAEMBbIX OLICHOYHBIM CPeICTBOM:
[IK-1 — ymMeHue BBINOJHATH CTaHJAPTHBIE ONEpALUH 110 MPEAJaraéMbIM METOIUKAaM IKCIIEpH-
MEHTA, BJIa/ICHUE HaBbIKAMU MCCIIEJOBAHUS HAHOYACTHUI] U IOBEPXHOCTH Pa3IMYHbIX MAaTEpHAIIOB.

1. TlomydyeHnme HaHOYACTHI] cepeOpa U uzydeHue ux Y D-XxapakTepuCTUK B 3aBUCUMOCTH OT
BEJTMYMHBI CHHTE3UPOBAHHBIX YACTHII.

UccnenoBanue HAaHOCTPYKTYP METOJIOM 30HI0BON MUKPOCKOIIUH.

N3ydeHne CTpyKTypbl HAHOMATEpUAJIOB METOJOM CKAHHMPYIOLIEH JIEKTPOHHOU MUKPO-
ckoruu (COM).

[IpoBeaeHne MCIEPCHOHHOTO aHATU3a 10 MUKPOQoTOrpadusm.

OrnpezesieHre HAaHOTIOP B TPEKOBOM MeMOpaHe.

[Tonmyuyenue mnénok Jlenrmropa —biompxerr

CuHTE3 HAaHOKOMITO3THBIX HOHOOOMEHHBIX MeMOpaH M®-4CK/nonuanmmmn

W

Nowe
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Bonpochl 1J151 NOATOTOBKH K 3a4eTy

1. Hossle kauecTBa HaHOYacTUL. PazHOOOpa3ue u MHOrooopasue ¢popm Hanoyactull. Tpéx-
MEpHbIE, IBYXMEPHBIEC U OJTHOMEPHBIC HAHOYACTHIIHI.

2. Knaccudukanmsi crioco00B MoaydeHrss HAHOpa3MEpPHBbIX MaTepuaioB. /{ucrneprupoBanue
Y KOHJICHCAITMOHHBIE CTIOCOOBI MOTYYCHHUS HAHOYACTHII.

3. DneMeHTapHbIE MPOIECCHl U CTaUN MEXaHUYECKOro aucneprupoBanus. Guznueckue u
XUMHUYECKHE CIIOCOOBI MOyUyeHusl HaHOoYacTHll. BapuaHTsl mporecca IucneprupoBaHusl.

4. OO0pazoBaHue HAHOYACTUI] KOHJCHCAIIMOHHBIMU CrIocoO0amu. JKUIKOCTHOE BOCCTAHOBIIC-
HUE U PaJAHOIIN3.

5. Cranusa Metoaa MOJIEKyJIsIpHOTo HapaiuBanus. [lonydyeHre HaHOYACTHI] KpUCTAIIA3a-
e u3 pacteopa. OCOOEHHOCTH MOTYUYSHHS YaCTHI] IyTEM 30JIb-TeJIb IEPEeXo/a.

6. Kakumu crmoco6aMu MOXHO TOJTYYUTh HAHOYACTHIIEI cepedpa? duzndeckumu? Xumude-
ckumu? Kakue BeliecTBa B KaueCTBE BOCCTAHOBUTEISI MOYKHO MCIIOJIb30BaTh IIPH MOJY-
YeHUW HaHOYaCTHI] 30J10Ta?

7. Uro Takoe camocOopka? UTo sBIsSETCS IBIKYIIMMHU CHiIaMH B camocOopke? Kakne BuibI
CHJI BOBJICUEHBI B caMocOOpKy? SIBisiercs in caMocOOpKa 3K30- WIIM SHIOTEPMUUYECKIM
npoueccom? [ToHnkeHne WM NOBBIIIEHHE TEMIIEPATYPHI CIIOCOOCTBYET 3TOMY IIPO-
neccy?

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

9. Uem 00BsICHSIETCS BOSHUKHOBEHHE HA TTIOBEPXHOCTH HAHOYACTHUIL U30BITOYHON TTOBEPX-
HOCTHOM 3Heprun?

10. ITo kakoMy MeXaHU3MY MTPOUCXOAUT BOCCTAHOBIICHUE HAHOYACTHI] cepedpa C IMOMOIIBIO
nuTpar-anuona? Kakoii mporecc mpuBOAUT K POCTY HAHOYACTHI] cepedpa Impu BOCCTa-
HOBJICHUU MOHOB cepedpa TeTparuapuaodbopaToM HaTpus?

11. Chopmynupyiite o0l MPUHIUT pabOTHl CKAHUPYIOIIETO 30HI0BOT0 MUKpOCcKoma. Ka-
KOBa (hu3HUECcKasi OCHOBA PabOTHI CKAHUPYIOIIETO CHIIOBOTO MUKPOCKOTIA U, B YaCTHO-
CTH, aTOMHO-CHJIOBOTO MUKPOCKOTa?

12. Ha yem ocHoBaHa paboTa ONTUYECKOW CUCTEMBI AETEKTHPOBAHUS CHIIBI B3aUMO-JICH-
CTBUS OCTPHS 30H]1a aTOMHO-CHJIOBOI'O MUKPOCKOIIa ¢ TOBEpXHOCThI0? HazoBrTE OCHOB-
HbI€ XapaKTEPUCTUKH 30H/I0B KAHTUJIEBEPHOTO THIIA.

13. OnuimuTe OCHOBHBIE PEXKUMBI paOOTH aTOMHO-CUIIOBOTO MUKPOCKOIA: KOHTaKTHBIH,
OCCKOHTAKTHBINA U «TIOJTYKOHTAKTHBIN.

14. IlepeuyrcauTe UCTOYHUKU TOOOYHON MH(DOPMAITNH, UCKAXKAIOLIEH TaHHbIE 0 MOP(HOIOTUI
U CBOMCTBAaX HAHOCTPYKTYP, NOJTy4yaeMble METOJIOM aTOMHO-CHUIIOBOII MUKPOCKOIIHH.

15. HanocTpyKTypbl B )KUAKOCTAX. 3071, Mutiesuibl. Mukposmysibcuu. XKuakue KpucTauibl.

4.2 MeToauuyecKkue MaTepHuabl, onpeaeJsolue Mpoueaypbl OlleHUBAHUSA 3HAHUIM,
YMEHHUIi, HABBIKOB M (MJIM) ONBITA JeSITeJbHOCTH, XaPAKTEePU3YOIIUX dTanbl ¢GopMupoBa-
HHUS KOMIIETCHIHIA.

MeTtoanyeckue peKOMeHAANH ONpeae/IsIioIue NPoue1ypbl OLeHUBAHUS CAMOCTOSA-
TeJIbHBIX PadoT:

KoMIoHEHTOM TeKyIero KOHTpOJIs 10 AUCHUIIINHE « DU3UKO-XUMHUS TOBEPXHOCTH U Ha-
HOYACTHUI) SBJISIETCS CAMOCTOSATEIbHAsA paboTa B BIJI€ MMCbMEHHBIX OTBETOB HA BOIIPOCHI, MPELy-
CMaTpHBAIOIUX POBEPKY 3HAHUN U HABBIKOB, (POPMHUPYEMBIX NPHU W3yUYEHUH AUCLUIUIMHBL. Ha
CaMOCTOSITENIbHON padoTe KaXkIOMy CTYACHTY JaeTcs | BapuaHT, KOTOPBIH BKIIOYaeT 3 Bompoca.
3a Kbl MPaBUIBHBIA OTBET CTYIEHT MotydaeT 3 Oamna. MakcuMalibHOE KOJIMYeCTBO OajIoB,
KOTOPOE CTYIEHTBI MOTYT IOJIYYHUTh 3a MPABUJIbHBIE OTBETHI OJHOTO BAPHAHTA CAMOCTOSATEIbHON
pabotbl, coctaBisieT 9 6amioB. 3aTeM OayuIbl KOHBEPTHUPYIOTCS B OICHKY IO NATHOAIIHHOMN
HIKaJIe:
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OueHka 2 3 4 5
Cymma 6ajuioB MeHee 4 4-5 6-7 8-9

Kpurtepun oneHuBaHus TecToBoil padoThl.
3a Kax bl MPaBWILHBIN OTBET BhICTaBisieTCs 1 Oamt. MakcuMaabHOE YHuciio 6aioB, KO-
TOpPOE CTYJIEHT MOXKET 3apaboTaTh 3a TecT 9 OamnoB. OneHka GopMHPYETCs B COOTBETCTBUH C
KPUTEPHUSIMU TaOIHILIBI.
Tabnuua nepecueTa 6ayuIOB B OLEHKY IO MATHOAITLHON IIIKaje

Onenka 2 3 4
Kon-Bo 6aiuios 4 u MeHee 5-6 7-8 9-10

Kpurepun onieHUBaHNS YCTHOIO OTBeTA:

l. 3HaHue (PaKTUYECKOro MaTepualia, yYCBOCHHME OOIIMX TpEACTaBICHUH, MOHATHH 1O
M3y4aeMou TeMe, a TaKKe M0 U3y4aeMou TUCIUIUIMHE;

2. YMeHue rpaMOTHO, YETKO U JIOTUYHO OTBETUTH Ha BOIPOC;

3. Jlorn4HOCTE M MOCIEN0BATENBHOCTD U3JI0KEHUS MaTepHasa, JTOCTOBEPHOCTh NIPUMEPOB,

CHOCOOHOCTH K 0000IIEHUIO.

Kaxxnprit myHKT ornieHuBaetcs B 6amuiax ot 0 1o 9, Takum o0pa3om, MakCHMallbHasi CymMMa
0aJuI0B, KOTOPYIO MOXKET HaOpaTh CTYICHT, cOCTaBisAeT 9 OamoB. 3aTeM 06ayuIbl KOHBEPTHPYIOTCS
B OLICHKY I10 MATHOAUTLHOW TIKAJIe:

OneHka 2 3 4 5
Kon-Bo 6aiuios 4 u MeHee 5-6 7-8 9

3amura 1a00paTOpHO padboThI

3amura 1a0opaTopHBIX pabOT MPOMCXOAUT B BHJE coOeceoBaHMs C MpenoaBareieM ¢
00s13aTeILHOM MPOBEPKOH MpernoaaBaTesieM Jad0paTOPHOTO XypHaia cTyaeHTa. JJis ycnenHon
3alIUTHI Ta00PAaTOPHOI pabOTHI CTYIEHT JOJDKEH MPEAOCTaBUTH JIAOOPATOPHBIN JKypHaI, 0hopM-
JICHHBIH B COOTBETCTBHHM C YCTaHOBJICHHBIMU TPEOOBAaHHUSAMH: OTMETKA O BBIMIOJIHCHUU SKCIEPH-
MEHTaJbHON YacTu paboThl; HEOOXOAUMBIE pacueThl COTJIACHO METOJAMYECKUM yKa3aHHUSM K BbI-
HIOJTHEHHIO JTa0OPaTOPHBIX PabOT ¢ yKa3aHUEM Pa3MEPHOCTEH MOTyYeHHBIX BEIWYHH; TpaQUKN U
PUCYHKH B COOTBETCTBUH C TPeOOBaHUS JTaOOPATOPHOTO MPAKTUKYMA; BBIBOJ, KOTOPBII JOKEH
OBITH COTJIACOBAH C 3asBJICHHBIMU ICJISIMH W/WIIM 3aja4aMu JlabopaTtopHoit paboTel. Ha ocHOBa-
HUH TIOJTYYECHHBIX PEe3YyJIbTaTOB CTYACHTHI IOJKHBI COPMYIMPOBATH U 3aIIUCATh BBIBO, KOTOPBIN
JIOJDKEH OBITh COTJIaCOBAaH C 3asBJICHHBIMH IEJISIMU W/WUJIW 3a/1adaMu JJabopaTOpHOH paboThl. BhI-
BOJI JIOJDKEH COZAEP)KaTh HEOOXOIMMYIO KOJMYECTBEHHYI0 HH(popmMaruio. B xone yctHoii Gecenp
C TIperoIaBaTeNieM CTYICHT JO0JDKSH MPOIEMOHCTPUPOBATh 3HAHKE IIeJIel U 3a/1a9 BBITOJTHEHHON
paboThl, 3aKOHOB, KOTOPHIE JIEKAT B OCHOBE HAOI0JaeMbIX B X0l pabOTHI SBJICHUHN, POIEMOH-
CTPHPOBATh YMEHHE aHATM3UPOBATH MOITYUYCHHYIO HH(GOPMAIIHIO U IeNIaTh Ha €€ OCHOBE BBIBO/IBI.
Becena BritouaeT onpoc Mo KOHTPOJIBHBIM BOIIPOCaM K J1abopaTtopHoii padote. B aTom ciaydae B
7a00paTOPHOM JKypHaJIe Ha COOTBETCTBYIOIICH paboTe CTABUTCS MOMETKA «3aYTEHO», POCIIHCH
npernoJiaBaTess, NpUHABLIEro padoTy, U aaTta 3ammThl padotel. [Tocie sToro nabopatopHas pa-
00Ta cunTaeTcs BRINOTHEHHOH. JlomyckaeTcs 3ammra 1a00paTopHBIX paboT HHAUBHIYATbHO I
B COCTaBE MaJIbIX TPYII 00YYarOINXCs, COBMECTHO BBIMOJHIBIINX JAaHHYIO paboTy.

MeTtoaunyeckue peKOMeHAAlMH K cade 3a49eTa
CrynieHThI 00s13aHbI CIaTh 3a4€T B COOTBETCTBUU C PACIUCAHUEM U yUEOHBIM IUIAHOM. 3a-
4eT sABiseTcs HOpMOIl KOHTPOJIS YCBOEHUS CTYICHTOM y4eOHOI porpamMMsl 10 AUCUUIUINHE U
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€€ YacCTH, BBIIIOJIHEHUSI IPAKTUYECKUX, KOHTPOJIBHBIX, pedepaTUBHBIX padoT.

Pesynbrar cnaum 3adera 1o mpocCiyllIaHHOMY KypCy JOJIKHBI OLIEHUBATHCS KaK UTOT Jesl-
TEIbHOCTHU CTY/ICHTa B CEMECTPE, @ UMEHHO - 110 TIOCEIaeMOCTH JIEKIIMA, pe3ybTaTaM paboThl Ha
MPAKTUYCCKUX 3aHATHUAX, BBIITOJTHCHUA CaMOCTOSITCIILHOU pa6OTBI. HpI/I 9TOM JOITyCKAacTCsd Ha O4-
HOM popme 0Oyuenus npomyck He 6osee 20% 3aHsTHIA, ¢ 0053aTeIbHON 0TPAOOTKOM MPOIyIIeH-
HBIX ceMUHapoB. CTyNEHTHl Yy KOTOPBIX KOJMYECTBO IPOIYCKOB INPEBBIMIAET YCTaHOBJIEHHYIO
HOpPMY, HE BBIMOJHHUBIINE BCE BUIBI pa0OT M HEYIOBIETBOPUTEIHLHO pabOTaBIINE B TEUCHHUE Ce-
MecTpa, MPOXOAAT coOecCeIOBaHUE C MPEToAaBaTesIeM, KOTOPhI OMpaIInBaeT CTyICHTa Ha Mpe-
MET BBISBIICHUS 3HaHUS OCHOBHBIX MOJIOKEHUN JUCIUILITUHBL.

Kpurtepun onenkn:

- OLIEHKA «3a4TEHO»: CTYJCHT BJIa/Ic€T TEOPETUUECKUMU 3HAHUSIMHU 0 JaHHOMY pa3zeny,
3HACT OCHOBHBIC ITOHATUSA U OMPCACIICHUSA IO NPCAMCETY, IPABUJIIBHO OTBEYACT HA BOIIPOCHI, O0-
MyCKaeT He3HAUNTENbHbIE OIIMOKH; CTYIEHT YMEET MPaBUILHO O0BACHATH MaTepuall, WLTIOCTPH-
pyd €ro IpuMepamu.

- OLIEHKA «He 3a4TeHO0)»: MaTepual He YCBOEH WJIM YCBOECH YaCTUYHO, CTYJCHT 3aTpyAHsIETCS
NPUBECTH NPUMEPHI, TOBOJIBHO OIpaHMYCHHBII 00bEM 3HAHUI POTrPaMMHOI0 MaTepHara.

5. IlepeyeHb OCHOBHOM U JONOJHUTEIbHOU YUeOHOM JIUTEPATYPbI, HEOOXOAMMOI 1151
OCBOEHUS TMCUMILIUHBI (MOIYJIs1)

5.1 OcHoBHas JUTEpaTypa:

1. Crapoctun B.B. Marepuanst u metoasl HaHOTexHOJorui. CI16.: JTabopaTopus 3HaHUH.
2015. 434 c. https://e.lanbook.com/reader/book/66203/#1 [DnekTpoHHBIN pecypc]

2. Owusuxoxumus noBepxHocTH [Tekct]/ B. W. Ponayrun. - Jlonronpynuerii : MaTEIIEKT,
2008. - 565 c.

5.2 JlonosiHuTeIbHAS JIUTEPATypa:

1. MeTonapl OIy4eHUST U UCCIEA0OBaHUSI HAHOMATEPUAIOB M HAHOCTPYKTYP. JIabopaTtopHbIii
NPAaKTUKYM 10 HAHOTEXHOJIOTUAM [ DIEeKTPOHHBIN pecypc] : yuedHoe nmocobue / E. /1. Mu-
muHa [M ap.]. - M. : Jlaboparopus 3mamuiu, 2017. - 187 c. -
https://e.lanbook.com/book/941 13#authors

2. Hamackun b.b., Iletpwmit O.A., Hupauna I'.A. DnekTpoxumusi: yaeOHOE TOCOOUe AJIs

CTYJICHTOB, 00YYaIOIINXCs TI0 HAMPABJICHUIO TOATOTOBKHU «Xumus». Cno.: Jlans. 2015.
https://e.lanbook.com/book/58166#authors

5.3. Illepuoauyeckne U3IaAHNUS:
Kypnan «Poccuiickrie HAaHOTEXHOJIOTHUM.
Kypnan « Du3nkoxuMusi TOBEPXHOCTH U 3aLIUTa MATEPUATIOBY.
KypHan «DIeKTpOXUMUsH
Kypnan «MemOpanbl 1 MEMOPAaHHBIE TEXHOJIOTHI

Jl1g OCBOEHMSI AUCUMILIMHBI MHBAIMAAMH U JUIIAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU
30pOBbsSl MUMEIOTCSl M3AAHUS B JIEKTPOHHOM BHJE B 3JEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIanp» u «tOpaitr».

6. MeToguueckue ykazaHus JJ1s1 00y4al0UIUXCS M0 OCBOEHUIO TUCHMUILIUHBI (MOIYJISA)

VYcnemHoe OCBOCHHE AMCLMILIMHBI IPEAIOJAraeT AaKTUBHOE, TBOPYECKOE YYacTHE
CTYZCHTA ITyTeM IUIAHOMEPHOM, TOBCETHEBHON PaOOTHI.
O0mme pekoMeH AU
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N3yuenne MUCIUIUIMHBI CleAyeT HaUYMHATh C MPOopaboTKH paboueld mporpamMmbl, 0C000€
BHUMaHUE, YJeIss LeIsIM U 3a/1adaM, CTPYKTYPE U COJIEpPIKaHUI0 Kypca.

Pabora ¢ KOHCIIEKTOM JIeKIU it

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCJE 3aHATUNA, OTMETHTE MAaTEpHal KOHCIEKTA JIEKLIHM,
KOTOpBI BBI3BIBACT 3aTPyJHEHHUS Uil ToHUMaHus. [lomblTaliTech HAWTH OTBETHI HaA
3aTpyAHHUTEIbHBIE BOIPOCHI, UCTIONB3Ys PEKOMEHIyeMyIo nTuteparypy. Eciiu camocTosiTenbHO He
yAQJIOCh pa3o0patbcsi B Marepuaie, chOpMyIUPYHUTE BOMPOCHI U OOPATHTECH 3a MOMOIIBIO K
IPEMo/IaBaTeN0 Ha KOHCYIbTAUK WK OJIMKalIen JIeKIUu.

PerynspHo oTBomuTe Bpems AJisi MOBTOPEHUS MPONICHHOIO MaTepHasa, IpoBepsisl CBOU
3HAHUS, YMEHHSI U HABBIKU TI0 KOHTPOJIBHBIM BOTIPOCAM.

BoinosiHeHue J1a00paTOPHBIX padoT

Ha 3anstun nonmyuure y npenoaasartens rpaduk BBIIOIHEHUS J1a00paTopHBIX padoT. Ilo-
Jy4uTe Bce HE0OXoauMoe MeToanueckoe obecnieuenue. Ilepen mocemnienueM 1abopaTtopuu u3y-
YHUTE TEOPUIO BOINPOCA, MPEANOIAraeMOro K UCCIIEI0BAHUIO, 03HAKOMBTECh C PYKOBOJCTBOM I10
COOTBETCTBYIOIEH paboTe U MOATOTOBHTE MPOTOKOJ MIPOBEIEHUSI PadOTHI, B KOTOPBIH 3aHECUTE:

—  Ha3BaHHE pabOTHI;

—  3arOTOBKH TAOJHII JTsI 3aMIOTHEHHS SKCTIEPUMEHTALHBIMY TAHHBIMUA HAOIIOICHU;

—  YpaBHEHHUS XUMHUYECKUX pEaKIUi MpEeBpaIlleHUl, KOTOpbIe OyIyT OCYIIECTBICHBI MPHU
BBIMIOJTHEHUH SKCTIEPUMEHTA;

—  pacueTHbIC (POPMYIIBIL.

OdopmiieHre 0TYETOB JOJKHO MPOBOAUTHCS MOCTIE OKOHYaHUS pabOThl B J1a00paTOpUU.
J1J1s HOATOTOBKY K 3allIUTE OTYETA CIIeyeT MpoaHaIn3UpOBaTh IKCIIEPUMEHTAIIbHBIE PE3yIbTaThI,
COIOCTaBUTh UX C U3BECTHBIMH TEOPETUICCKUMU TIOJIOKEHUSIMHU, CIIPABOYHBIMU UJTH JIUTEPATYP-
HBIMU JTAHHBIMH, 0000ILIUTH PE3yJIbTAaThl UCCIIEJOBAHUN B BHJIE€ BBIBOJOB IO padoTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, TPUBOJAUMBIC B METOJAMYECKUX YKA3aHUSIX K BBITOIHEHUIO J1a00paTOPHBIX
pabor.

B ocBOe€HMU NUCHUIUIMHBI MHBAUAAMH U JUIIAMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3I0POBBs OOJIBIIIOE 3HAYCHUE UMEET HHINBUAYabHAs yaeOHas padboTa (KOHCYIbTAIlUN) — AOTOJ-
HUTEJIbHOE pa3bsiCHEHNE Y4eOHOr0 MaTepHara.

WuauBuayanbHble KOHCYJIBTAMU MO MPEIMETY SBISIOTCS BaXXKHBIM (DaKTOpPOM, CIoco0-
CTBYIOIIMM WHJIUBHIyaJIN3alUNA O0yUYEHHS U YCTAHOBICHUIO BOCIUTATEILHOTO KOHTAKTa MEXKIY
npenojaBaTesieM U 00yJaroluMcsl HHBAUAOM HIIH JIMIIOM C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
310pPOBBS.

7. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOIH, HCIOJIb3yEeMbIX IIPH OCYLIECTBICHHHU
00pa3oBaTeIbHOIO NpoLecca Mo JMCIHUIIIHHE

7.1 IllepeyeHb HHPOPMANMOHHO-TEJIEKOMMYHUKANMOHHBIX TEXHOJIOT U
[IpoBepka qomManIHUX 3aJaHUN U KOHCYJIbTUPOBAHUE MOCPECTBOM JIEKTPOHHOM MOYTHI;

7.2 TlepeyeHb JHIIEH3HOHHOTO ¥ CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOT0 00€ec-
nevyeHust

Microsoft Windows 8, 10.

[Taket Microsoft Office Professional Plus (mporpamma st 7eMOHCTpalliKi U CO3AaHHS
npe3enTaimii «Microsoft Power Pointy; sanexrponnsie Tabmuis! «Microsoft Excel».).

[IporpammHoe obecrieueHre Jisl CIIa00BUISAIITNX.

7.3 IlepevyeHb COBpeMEHHBIX NMPOdecCHOHANBHBIX 0a3 JaHHBIX U MHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

1. ®enepanbHblil HHTEpHET-NIOpTa "HaHOTEXHONIOIMH ¥ HAHOMATEpPHAJIbI"
http://portalnano.ru/

15



Hanorexnonornueckoe O6mectso Poccun http://ntsr.info/

Poccuiickuii 37eKTpOHHBIN HAHOXKYPHAJI Www.nanojournal.ru

Nurtepuer-xypHan «HanomeTp» www.nanometr.ru

WNndpopmanmoHHO-aHATUTUYECKUN TTOPTAT POCCUICKON HAlMOHAbHONW HAHOTEXHOJIOTHYe-
CKOH ceTn www.rusnanonet.ru

SNk w

8. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue 1Mo TUCHuIInHe (MO1yJI10)

JIist mpoBeeHNs JIEKIMOHHBIX 3aHATUH UCIIOJIb3YETCsS MYJIbTUMEUNHBIN IIPOEKTOP U HO-
yTOyK. JITabopaTopHbIe 3aHATHS MPOBOIATCS B XUMUUYECKOU JT1abopaTopuu, CHaO)KEHHON Kak 00-
1e1adopaToOpHBIM (XMMHUYECKas MOCY/1a, PEAaKTUBBI), TAK M CIEIHATU3UPOBAHHBEIM 000pyI0Ba-
HUEM, HEOOXOAMMBIM JIJISl IPOBEICHUSI OTJEIHHOM JTaOOpaTOPHON PabOTHI.

MatepuaabHO-TEXHUYECKOE 00ecTieyeHHE TUCIUILINHBI
(MOyJIsT) M OCHAIIEHHOCTh
1. JlexuroOHHBIE 3aHATHS VYyeOHast ayIuTOpHs JUIsl MPOBEACHUS 3aHATUH JIEKLIIMOH-
Horo tuma — ayAa. 332, kopm. C (ymuma CraBpomosibekas,
149).
JleknmoHHass aynuTOpuUsl, OCHAIICHHAs MPE3CHTAIMOHHON
TEXHUKOH (IIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIUM NMporpaMMHbBIM obecrieuenneM (110)
2. JlaGoparopHble 3aHs- | YueOHas naboparopusi (u3ndeckod XuMuu — ayid. 334,
THS kopn. C (ynuna CraBpomnonbckas, 149).
JlaGopaTopusi, yKOMIUIEKTOBAaHHAsI CIIELUAIN3UPOBAHHON
Me0eIbio, 1abopaTOPHON MOCYA0H U 000PYTOBAHUEM:
TepMmocTar — | mT; BoasHas 6ans — 1 mT;
MOHOMEPHI — 3 IIT; BOAOCTPYHHBIA BAKYYMHBII HACOC; TEX-
HUYECKHUE BEChl — | 1IT; aHAIUTUYECKUE BECHI — | 1IT; KOH-
TyKTOMETPUUECKHUE SUEUKH 1T U3MEPEHUS JIEKTPOIpPO-
BOJHOCTH PacTBOPOB — 3 IIT; U3MEPUTENN UMMHUTaHca E7-
21 — 3 m;
3. CamocrositenbHas pa- | KaOuHeT 11 camMoCTOSITENbHOW pabOThI, OCHAIIECHHBIH
oora KOMIIBIOTEPHON TEXHUKON ¢ BO3MOKHOCTBIO MOIKITIOYEHHUS
K cetu «MIHTepHEeT», IPOrpaMMoN SKpaHHOT O YBEJINYEHUS U
00€CTIeUeHHBIN JOCTYIIOM B JJIEKTPOHHYIO HWH(pOpMAIu-
OHHO-00pa30BaTENbHYIO Cpelly YHHBepcHTeTa - ayn. 329,
kopn. C (ynuna CraBpononbckas, 149)

No Bug pabor
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