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

1.1 leanb aucuMNIMHbBI

[Tomydenue cTyIeHTaMU TEOPETUICCKUX 3HAHUHN B 00JIaCTH (PM3HUECKON XUMUH TTOBEPX-
HOCTH KUIKOCTEU, TBEPABIX TEJI U HAHOYACTHUL], HABBIKOB IMPAKTUYECKOTO MPUMEHEHHS METOIOB
JUIS U3YYEHUS [TIOBEPXHOCTU 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 AMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMmsbl

Huctunimna «U3MKo-XuMus MOBEPXHOCTH U HAHOYACTHUI» OTHOCHUTCS K YacTH, POpMUpPYyeMO
y4aCTHHUKaMU 00pa3oBaTebHBIX OTHOmeHu biioka 1 "Auciumiauae (Moaysun)" 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 KOMITETECHITNI, HEOOXOUMBIX JUIS YCIICNTHONW HAYYHO-UCCIIeIOBA-
TEIbCKOW JIeATEIbHOCTH BBIMTYCKHHKOB. B cooTBeTCTBUU € pabo4ynM y4eOHBIM IIAHOM JTUCIIH-
TJIMHA U3y4daercs Ha 4 Kypce. Bua npoMexxyTouHo# aTTecTaliu: 3a4er.

1.4 TpeGoBaHus K pe3yJibTaTaM OCBOEHHS COJIeP:KAHMS JMCIHHIIIHHBI

N3yuenune naHHOW yueOHOM IUCLUIUIMHBI HAIlPaBiIeHO Ha (OpMHUpOBaHHE Yy OOyuaro-
MIUXCsl Ha (POPMHUPOBAHUE CISIAYIOIINX KOMIIETSHIIUH:

Kox n HanMeHOBaHWE HHIMKATOPA
JOCTHKEHUS] KOMIIETCHIIUU

[IK-1. CnocoOeH oCylecTBIATh CTaHAAPTHBIE OINEpallMd IO MpPEeIaraéMbIM METOINKaM,
HanpaBJIeHHBIE Ha MTOJIyYEeHHE U MCCIIEeIOBAHNE PA3IMUHBIX COETMHEHUH  MaTepUaloB
NIIK-1.1. OcymiecTBisier cTaHIapTHHIE | 3HAET CIOCOOBI MOTYYEHUSI U UCCIIEIOBAHUS HAHO-
OIIepaLlMy 110 MpeJIaraéMbIM METOAUKAM, | YaCTHIL
HaNpaBJICHHBIC HA MOJIyYE€HHE U UCCIIEN0- | YMeeT BBINOJIHATh CTaHAAPTHBIC OIEpalud IO
BaHUE XMMMYECKUX COCAMHEHUH pasiuy- | mpejylaraéMbIM METOAMKAM SKCIIEPUMEHTa
HOW MpPUPOJBI M MAaTepuajoB Ha MX OC- | BruajgeeT HaBBIKAMU HMCCIICIOBAHUS HAHOYACTHUIL U
HOBE, B TOM YHCJI€ HAHOYACTHII MOBEPXHOCTHU PA3IMYHBIX MaTEPUAIOB
NIIK-1.2. Beibupaer ontuManbHble 1a00-
paTopHbIe METOIbI TOJIYYEHUS U UCCIIENIO0-
BaHUSI XUMHUYECKUX COCAMHEHUH pa3iny-
HOM MPHUPOJIbl U MATEPUAJIOB HA UX OCHOBE

PeBy.]'ILTaTH O6y‘leHI/I${ MO JUCIUITIINHE

2. CTpyKTYypa U cojiep:KaHue JIMCHUTLIHHbI

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUAAM padoT

OO0mmas TpyI0éMKOCTh TUCITUTUTHHEI cocTaBiisieT 3 3a4. e. (108 wacon), ux pacnpenenenue
10 BUJIaM PabOT MPECTaBICHO B TaOJHIIE.
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Bun yueGHO# paboThI Beero | Cemectpsl
4acoB (dachrn)
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) ) i
HNuast koHTaKTHasi padora: 2,2 2,2
KonTpons camoctositensHOl paboTsl (KCP) 2 2
[Tpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHcJIe: 45,8 45,8
ITonroToBKa 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

KonndectBo gacos
Breaynu-
Ne HanmeHoBaHnue pa3aenos Beero Ayg;T(?T[; Had TOpI-}I]aH
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.
TepMoanHaMuKa MOBEPXHOCTH KUAKOCTHU. I1neHku
3. Jlenrmiopa-bnompkert. Camoopranuzanust npu 16 4 8 4
HOJy4YeHUH HAaHOOOBEKTOB.
4. |TepmonnHaMuka MoBEpXHOCTEU TBEPABIX TEIL. 24 4 12 6
OJNIEKTPOHHAs CTPYKTYpa HOBEPXHOCTH
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 — nexun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa




2.3 Coaepxanme pa3esioB (TeM) IMCHUIIAHBI:

2.3.1 3aHaTHA JeKIIUOHHOI0 THIIA

HaunmenoBanue pa3nena ®dopma TeKyero
No pasil Coneprxanue pasjena p ym
(Tembl) KOHTPOJIA
1 2 3 4
Hanonayka u HaHOXMMMSI, OCHOBHbIE CamocrosiTenbHast
NOHATHUSA U onpeaeneHus. Kiaccuduxanus pabota
HAHOCHCTEM 10 BUY JTUCTIIEPCHOH (a3bl; IO
paszMepam yacTul]. OCHOBHBIE TUIIBI
HAaHOCHCTEM: IIOPOILIKOBBIE
HaHOMATEpHUaJIbl, YTIEPOIHbIE
BBenenue. OcHOBHBIE P » YIJICPOIL
HAaHOCTPYKTYpPbl, HAHOKOMIIO3UTHI,
1. |meToab! nosyueHus
HAHOIIOPUCTHIE MAaTEPHUAIbI,
HaHOYACTHI] .
HaHOCTPYKTYPUPOBAaHHbIE MHOTOCIIOMHbIE
MaTepuaisl. J[Ba puHIMNIA cO30aHUs
HAaHOMATEpPHAJIOB: «CBEPXY-BHU3» U
«CHHU3Y-BBEpX». MeTonbl
MEXaHUYEeCKOro,(pu3NYeCcKOro 1
XUMHYECKOTO IUCIIEPTUPOBAHHUS.
[IpocBeunBaroiue 3J€KTPOHHBIE Tecr
MUKPOCKOIIBI ¥ CKAaHUPYIOLIHE
OneKTpoHHas 3JIEKTPOHHBIE MUKPOCKOIIBI. TyHHEIbHBIN
MHUKPOCKONHUS, Kak MeTo/l |3 ¢dexT. CKaHUPYIOLUUI TyHHEIbHbIH
2. |M3y4eHUs TIOBEPXHOCTH U |MHUKPOCKOI. ATOMHO-CHJIOBO MUKPOCKOIL.
HaHouacTul. Pusznueckue |[Ipyrue MeToabl UCCIEA0BAHUS
pa3MepHbIe dPPEKTHI. HaHOOOBEKTOB. COOCTBCHHBIN M BHCITHUHT
pa3mepHble 3pdexTsl. Puznyeckue
pa3zMepHble 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 pu NoIy4eHUH
MOJIy4€HUU
HaHOOOBEKTOB. dDpaKTabl.
HaHOOOBEKTOB.
TepMoanHaMrKa rOMOT€HHOTO VYcrHbIil onpoc
3apoJIbIIe00pa3oBaHus O TEOPUU
®onbmepa. Kputnueckuii pazmep
3apo/pliia HoBo# (a3sl. CoBpeMeHHbIE
Tepmoannamuka B3TJISIbI U pa3BUTHE MIPE/ICTABICHUM 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 COCTOSIHUU.




2.3.2 3aHATHS CEMHMHAPCKOT0 TUIA

3aHATUS CEMUHAPCKOTO TUIIA HE TIPEAYCMOTPEHBI yU4E€OHBIM IIAHOM.

2.3.3 JlaGopaTopHbIe 3aHATHSA

dopma TEKyIIEero

Ne HaunmenoBanue 1ab0paTopHbIX paboT
KOHTPOJIS
1 2 3
1. [Ilomydenue HanouyacTul cepedpa u uzyuenue Y O-xapakTepucTrk B | 3ammra Jadbopatop-
3aBUCHMOCTH OT BEIMYMHBI CHHTE3UPOBAHHBIX YaCTHUII. HOH paOboTHI
2. |HccnenoBaHue HAHOCTPYKTYP METOAOM 30HIOBOM MUKPOCKOITHH. 3ammra 1aboparop-
HOU pabOTHI
3 |H3yueHHe CTPYKTYpbl HAHOMATEPHUAIOB METO/I0M CKaHUPYIOIIECH 3amura 1aboparop-
AeKTpOHHOU MUKpockoruu (COM). HOM pabOTHI
4. |llonyuyenue nnénok Jlenrmropa —bnomxer. 3ammra 1aboparop-

HOI pabOoThI

5. |CuHTE3 HAaHOKOMIIO3THBIX HOHOOOMEHHBIX MeMOpan M®-| 3amura nabopatop-

4CK/monmmaHuanH HOM paboThI

6. [[IpoBeneHue quCIEpCUOHHOIO aHaIKM3a 10 MUKpodoTorpapusm. 3amura 1aboparop-
HOI paOOThI

7. |OnpezneneHue HAaHOIOP B TPEKOBOM MeMOpaHe. 3amura 1aboparop-

HOU pabOThI

2.3.4 IlpumepHasi TeMAaTHKA KypPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl (IpOEKTHI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXcs Mo JUCHUILINHE (MOTYJII0)

%

Bung CPC

[Tepeuenn yueOHO-METOIUIECKOTO 00€CTICUeHUS TUCIUTLTAHBI IO
BBITIOJTHEHUIO CAMOCTOSTEIHHOU 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. — Kpacunonap: Ky6aunckwuii roc. yu-t, 2018. 89 c.

2.|[ToaroToBka K yCTHOMY
ornpocy

1. Meronuyecknue peKOMEHIAIMK K OpraHnu3alluy ay 1M TOPHON
Y BHEAYJUTOPHOU (CaMOCTOSITENIbHOM) pabOTHI CTYA€HTOB: METO-
nuueckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0Oanckuii roc. yH-T,
2018. 89 c.

2. Crapoctun B.B. Marepuaibl 1 METO/Ib1 HAHOTEXHOJIOTHH.
CIIG.: JTabopaTtopus 3nanuit. 2015. 434 c.
https://e.lanbook.com/reader/book/66203/#1 [ DnekTpoHHbBII pe-
cypce]

3.  ®wusukoxumus nosepxaoctH [Tekcer] / B. U. Pomayrun. -
Jonronpyanstii : UaTtemnext, 2008. - 565 c.



https://e.lanbook.com/reader/book/66203/#1

3.| IloaroTtoBka k TecTy 1. Meroauueckne peKOMEH AN K OPTaHU3AIUN ayTUTOPHOU
¥ BHEAYJUTOPHOM (CaMOCTOSITENILHOM ) pabOThI CTYACHTOB: METO-
nuyeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckwuii roc. yH-T,
2018. 89 c.

2. Crapoctun B.B. Matepuaibl 1 METO/1bI HAHOTEXHOJIOTHH.
CII6.: JIaboparopus 3nanuii. 2015. 434 c.
https://e.lanbook.com/reader/book/66203/#1 [ DnekTpoHHbII pe-
cypc]

3. ®wusukoxumusi noBepxHoctu [Tekct] / B. U. Ponayrun. -
Honronpyansriii : Marennekt, 2008. - 565 c.

4.| TloaroroBka K 3auery 1. Meroauueckue peKOMEHIAIMU K OPTaHU3aIlMU ayIUTOPHOM
U BHEAYJUTOPHOMU (CaMOCTOSITENIbHOI) pabOThl CTYACHTOB: METO-
muaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [lounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacuomap: Ky6anckwii roc. yH-T,
2018. 89 c.

2. Crapoctun B.B. Martepuanbl 1 METObl HAHOTEXHOJIOTUH.
CI16.: JIaboparopus 3uanuii. 2015. 434 c.
https://e.lanbook.com/reader/book/66203/#1 [ DnekTpoHHBIN pe-
cypce]

3. ®wusukoxumusa nosepxHoctu [Tekcr] / B. U. Pongyrusn. -
Honronpyansiii : Uaremnexr, 2008. - 565 c.

VY4ueOHO-MEeTOIMUECKHE MaTepHalbl Ui CaMOCTOSTEIbHOH pabOThl OOYYaIOMIMXCS U3
Yucjia MTHBAJIMAOB U JIMI C OrPaHUYCHHBIMH BO3MOXHOCTAMU 3JOPOBbA NPCAOCTABIIAIOTCA B q)Op-
Max, aJalTHPOBAHHBIX K OTPAHUYEHHUSM HX 3/10pOBbsl M BOCIIPUATHS HH(POPMAIINU:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B IIEYaTHOW (hOpMe YBEIUYECHHBIM IIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JIst L ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JLnst AL ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00Y-
YAFOIIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnst popMHUpOBaHUS KOMIIETEHIIMIA B MPOIECCE OCBOCHUS Kypca UCIIONIb3YeTCsS TEXHOIIO-
rusi podecCHoHaNbHO-Pa3BUBAIOIIET0 O0yUeHUs, MpealycMaTpUBaroliasi He TOJBKO IHepeaavy
TCOPCTUICCKOTO MaTC€pHrajia, HO U CTUMYJIMPOBAHUC IMTO3HABATCIIbHBIX HeﬁCTBHﬁ CTYACHTOB.

Co3nanue B yueOHOM 1€ATEIbHOCTH MTPOOJIEMHBIX CUTyallui U OpraHu3alys akTHBHOM ca-
MOCTOSATEIBHON NeATENIbHOCTH O0yJaroIuXcs M0 MX pPa3pelleHUI0 MPUBOJIUT K TBOPUYECKOMY
OBJIQJICHHUIO 3HAHUSIMHU, YMEHUSMH, HaBBIKAMH, PA3BUTHIO MBICIIUTENILHBIX clTOcOOHOCTEH. PaboTa
C DJICKTPOHHBIMH 0a3aMH JJaHHBIX, [TOJrOTOBKA pedepaToB U 3amuTa B opMe TOKIJIaga Ha CeMHU-
HapeC, BKIIrOYaroiiasd OTBEThI Ha BOITPOCHI W/AIu JUCKYCCHIO, THANBUAYAJIbHBIX SaﬂaHHﬁ, JUCKYC-
CHUU 10 00Cy>KIaeMbIM BOIIPOCAM.

MynbTUMeANIHBIE TPE3eHTAIUHU 110 TeME 3aHATHs. JIUCKYCCHH 1O TeMe 3aHATH. Y CTHBIN
orIpoc.

JUis a1l ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0pOBBSI MPEIYCMOTPEHA OpraHHU3alus
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM AJIEKTPOHHOM MOYTHI.

4. OueHoYHbIEe U METOAUYECKHE MATEPHAJIbI
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https://e.lanbook.com/reader/book/66203/#1
https://e.lanbook.com/reader/book/66203/#1

OL[GHO‘IHBIG CpcacTBa NpeaAHa3HAuYCHbI JIs1 KOHTPOJIA U OUCHKHA 06p3.30BaT€JIbHBIX OOCTHU-
KEHUN 00YyJaroONmUXCsl, OCBOUBIIUX MPOrpaMMy YIEOHOU TUCIUIUIMHBI «OCHOBBI TTPOCKTHOM Jie-
ATCJIIbHOCTU B XUMUN)).

OneHouyHbIE Cpe/ICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /Uil MPOBEACHUS TeKYyUIero
KOHTPOJIs B (OpME TECTOBBIX 3aaHUi, pedepara U MPOMe:KyTOUHOM aTTecTanuu B hopMe BO-
IIPOCOB K 3a4eTy.

CTpyKTypa OLIEHOYHBIX CPEACTB /Il TeKylleil M MIPOMeKYTOYHOM aTTecTaluu

Ne | Kon u HanMeHOBaHUE UHIU- PesynbraTel 00y4eHus HaumeHnoBaHue o11eHOYHOIO Cpef-
n/n Karopa (B cootBeTcTBHH C 1. 1.4) CTBa
(B cootBeTcTBUU C 1I. 1.4) Texymuii KoH- [IpomexyTou-
TPOJIb Has aTTecra-
st
HIIK-1.1.  OcymecTB- | 3HaeT crocoObl monydeHus | CamocrostensHas | Bompocsr s
JNSeT CTaHAApTHBIC ONle- | M WCCICAOBAHMS HaHoda- | Pa00Ta TIOATOTORKH K
VYerHbll onpoc 3agery Ne 1-8
panyu 110 Ipeaiiarac- | CTUlg Tecr
MBIM METOJUKAM,

HaIpaBJICHHBIC HA I10JIYy-

YCHHUC M HCCICOBAHUC VMeeT BBIIOIHITL CTAaH- | BbINOIHEHHE U Bormpocsr mst

XI/II\\J/II/I‘leCKI/IX Cf)eI[I/IHe— JAPTHBIE OMEPAIHH 110 Tpe- | 4848 71a00paTop- | MOATOTOBKH K

HAM - pasIMIHOM  TIPH- | jaraenipiv MeTOIMKAM DKC- | o0 pagor g{eTy Ne 11—
1 | POABL M MaTEpHaioB Ha NepHMenTa

HX OCHOBE

WIIK-1.2. BeiGupaer on- _

THMAaIbHEIC JIa60paT0p- Bnaneer HaBbIkaMHu HcCcCie- ;’CTHHH OIpoc Bormpocsr st

HbIE METOJBI ITOJYYECHUS JOBaHUA HAHOYACTHUL U IIO- r;:::l: EEZ]ZKI:I)/IeI_—Ia ;I;[fg:;?\zl(ﬂ K

¥ MICCIIEIOBAHMS XHMH- BEPXHOCTH pA3JIUYHBIX Ma- (epara 9,10, 13-15

YECKUX COEeIMHEHUI TCpHAJIOB

Pa3InYHON NPUPOABI U
MaTEpHaJIOB HA UX OC-
HOBE

TunoBbie KOHTPOJIbHbIE 32IaHUSI UJIH MHbIE MATEPUAJIbI, HEOOX0AUMbIE [IJI1 OLIEHKHU
3HAHUIi, yMeHHUI1, HABBIKOB U (WJIM) ONbITA 1eSITeIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl (op-
MHPOBaHMS KOMIIETEHIIUI B MpoLecce 0CBOeHUs 00pa30BaTe/ILHOI NMPOrpaMMbl

CamocrositeibHas padora no Teme «OCHOBHBIE METOABI MOJYYCHH HAHOYACTHID)
Ilepeuensy komnemenyuil, nposepaemuvix OYEHOYHbIM CPEOCHEOM:
[1K-1 - 3HaHue criocoOOB MOIYYEHHUS U UCCIIE0OBAHUS HAHOYACTHLL.
Bapuanr 2
1. CymHocTs MeTO1a (PU3UYECKOTO TUCTIEPTUPOBAHUSL.
2. M300pa3ute cxemMmy METO/a PaclbUICHUE PAcIlIaBOB M METO/1a NCTIAPEHUS-KOHAEHCAIIUH.
3. CymHOCTb METOAa XMMUYECKOTO IUCIIEPIUPOBAHUSI.

Tect no Teme: «JIEKTPOHHASI MUKPOCKOIUS, KAK METO/ U3yYeHH S OBEPXHOCTH U HAHO-
YacTHI»
Ilepeuens komnemenyuii, nPOGEPAEMbIX OUEHOUHBIM CPEOCHIBOM:
[1K-1 - 3nHanue criocoO0B MOTYUYEHUS U UCCIIETOBAHUS HAHOYACTHII.

Bomnpoc 1 Kakoii MeTo He OTHOCHTCS K OCHOBHBIM METOaM I0JIy4eHHs YIJIEPOJIHbIX HAHO-
TPYOOK M HAHOBOJIOKOH?

a) Jlyrosoii
b) JlazepHO-TepMuuecKuii



c) IMuponutmueckuii
d) BuOTeXHOJOTHUYECKHit

Bonpoc 2 Kakumu 00513aTe/IbHBIMU CBOWICTBAMU J0JI2KEH 00/1a1aTh KaHTHJIeBep?
a) Jlo/mkeH MPOBOAMTD AIIEKTPUUYCCKHI TOK
b) JlomkeH OBITH BBIIOJHEH U3 MArHUTHOI'O MaTepuaa
€) JlookeH OBITH BBITOJIHEH U3 3aKAJIEHHOM CTaJIH
d) momkeH ObITh THOKMM C H3BECTHOM )KECTKOCTBIO

Bonpoc 3 Kakoii 13 MUKPOCKONIOB U300PeTEH M03Ke 0CTAJIbHBIX?
a) CkaHHPYIOUIUI CHIIOBOW MUKPOCKOII
b) CkaHupyromuii TYHHEIbHBIH MHKPOCKOIT
€) PactpoBslii MUKpOCKOTI
d) IIpocBeunBarOUIHii SIEKTPOHHBIA MHKPOCKOIT
€)
Bonpoc 4 KTo BBeJ1 B HAYUYHYI0 JIUTEPATYPY TEPMHUH HAHOMATEPHUAJIbI?
a) TI. neiirep
b) XK. U. Andepos
c) P. deiinman
d) D. Jpexkciep

Bonpoc 5 B kakoM MHKpOCKOIIEe HCIIOJIb3YeTCH KaAaHTHJIeBep?
a) CkaHHPYOUIUI CUIIOBOM MUKPOCKOIT
b) Ckanupyromuii TyHHEIbHbBIH MHKPOCKOIT
€) PactpoBsiii MEUKpOCKOTT
d) IIpocBeunBaroOIIUii FIEKTPOHHBIA MHUKPOCKOIT

Bonpoc 6 Uto Takoe kanTujiesep?
a) KomrmboTepHbIi 6JI0K B CHIIOBOM MHKPOCKOIIE
b) KommbrorepHas mporpamMmma 00pabOTKH JaHHBIX CKAaHUPYIOLIEI0 MUKPOCKOIIA
c) IMoaymoxka it 0Opa3IoB B pacTPOBOM MUKPOCKOIIE
d) 30HA B CKaHHPYIOLIEM CHIOBOM MHKPOCKOIIE
Bonpoc 7 Uto Takoe HAHOTPYOKHU?
a) TIpoTshKeHHbBIE CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX FEKCArOHAJIBHBIX CETOK C aTOMaMU
yriaepoja B y3iax
b) CemelicTBo mapooOpa3HBIX MOJBIX MOJIEKYI 00mIel Gpopmynoii Cn
c) IlporskeHHBIE CTPYKTYPBI U3 YIIICPOAHBIX MEPEIUICTEHHBIX eTei
d) MeramioopraHuuecKkiue BUTHIC TTOTUMED
Bonpoc 8 Uto Takoe pasmepHblii 3p¢eKT B TeXHOJIOTHH HAHOMATEPHAJIOB?
a) l3MeHeHHe CBOWCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT pa3Mepa JIEMEHTOB HX CTPYKTYPbI
b) H3menenue pasmepa HaHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIHUX YCIOBHMA
C) UM3mMeHeHHe CBOWCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT BHELIHUX YCIOBHIA
d) H3menenue pazMepa HAHOOOHEKTOB B 3aBUCHMOCTH OT COCTaBa
Bonpoc 9 Kakoe Ha3zBaHue AJ11 HAHONOPOLIKOB M HAHOMATEPHAJIOB HCIOJb30BATOCH B
CCCP naumnnas ¢ 50-x roaos?
a) YupTpamucrepcHbie
b) BricokoaucnpecHbie
€) Hawnomucnepchbie
d) CsepxaucnepcHbie
Bonpoc 10 Yrto o3navyaer TepMuH '"HaHO'?
a) Hano (mo-rpeyecku nanos) o3HavaeT KapyimK
b) Hano (mo-apeBHErepMaHCKH Nanor) 03Ha4aeT THOM
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€) Hano (mo-uTanbsHCKHM Nano) o3HayaeT MaJICHbKUI YeI0BEK
d) Hano (mo-ucmaHCKH nanes) 03Ha4aeT MEJIKO€E KHBOTHOE

Bonpocsl 1 ycTHOro ompoca mo teme «TepMoguHaMMKa TOBEPXHOCTH KUIKOCTH.
Inenxku Jlenrmwopa-baomxer»

Ilepeuens wacmu KomnemeHyuu, NPOBEPAEMbIX OUCHOUYHBIM CPEOCHEOM:

I1K-1 - 3HaHue crmocoO0B MOTYYEHUS U UCCIIEA0OBAHUS HAHOYACTHII.

1. Yro npencrasisier coboii JIenrmopoBckas mieHka?

2. Yrto npencrapisieT coboit mieHka Jlenrmroopa—biomkert?

3. Uto Takoe ruapoduiabHbie, ruipodoOHbIe, aMmpuduIbHbIE BelecTBa?

4. Kak Ha”ocsT meHku Jlenrmropa—biiomxert?

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

6. Kak hopmupyror minenku metoom Ilatidepa?

7. buonormueckue HAHOCTPYKTYpBI: HYKJICHHOBBIE KHCIOTHI, BHPYCHI, OMOJIOTHYECKHUE MEM-
OpaHBbl.

8. UTo Takoe MOBEPXHOCTHOE HATSHKEHHUE?

Bonpocs! ajis1 yecTHOro omnpoca no reme «TepmonnHaMmuka noBepxHocTell TBEPABIX TeJl.
DJIEKTPOHHASI CTPYKTYPA MOBEPXHOCTID)

Ilepeuens yacmu KomnemeHyuu, NPOBEPAEMbIX OUCHOUYHBIM CPEOCHBOM:

[1K-1 - 3HaHKe cocoOOB MOyYEHUs U UCCIIEAOBAHNUS HAHOYACTHII.

Urto Takoe MOBEPXHOCTHAS WM JIByMepHas (aza?

Yro Takoe MOBEpXHOCTh pa3phiBa’?

Uro Takoe pa3aensionias HOBEpXHOCTh?

Uto Takoe MoBEpXHOCTHBIN CI0M?

Hanorexnonoruu u npoo6ieMbl OKpYKaromen Cpebl.

Hanomarepuasnsl B HAHOOMOTEXHOJIOTUU U B MEAMLIUHE.

[IpuMeHeHre HAHOMATEPHAJIOB B IPOMBIIIIJICHHOCTH.

Passutue HaHoTexHonorui B Poccun.

[IpuMeHeHne HAHOMATEPHATIOB B OBITY.

0. Hanonopomiku ux rnoyiyyeH1e U OCHOBHbIE 00J1aCTH IPUMEHEHUS.

11. HaHOKOMITO3UTHBIE MAaTEPUAITBI U X TPUMEHEHHE B CTPOUTEIILCTBE.

12. ®ynnepensl: oTKpbITHE QYLIEPEHOB, (hopMUpoBaHHE (GYIIIEpPEeHOB, (YyJUIEPEHbI B MpU-
pone

13. Hanomarepuassl B 3JI€KTPOHHKE.

14. Hanomarepuaiibl B ONTHKE.

BOoo~NoOR~WNE

TemaTnka jjabopaTopHbIX padoT
Ilepeyenb KOMMeTEHIUIi, TPOBEPSEMbIX OLIEHOYHBIM CPEICTBOM:
[1K-1 — ymeHHe BBINOJIHATH CTaHAAPTHBIE ONEpaly MO MpeagaraéMblM METOJUKaM 3KCIepHu-
MEHTa, BJla/IeHUEe HaBbIKaMU MCCIIE0OBAHNS HAHOYACTHUII ¥ TIOBEPXHOCTHU PA3IMYHBIX MaTEPHAIIOB.

1. TlomyuyeHue HaHOYacTHUI] cepedpa U u3ydeHue ux Y D-xapakTepuCcTUK B 3aBUCUMOCTH OT
BEJIMYMHBI CHHTE€3UPOBAHHBIX YaCTHII.

HccenenoBanue HaHOCTPYKTYP METOAOM 30HI0BOM MUKPOCKOIIHH.

3. HM3ydeHue CTpyKTyphl HAHOMATEPHAIOB METOJIOM CKaHUPYIOIIEH 3JIEKTPOHHOW MHKpO-
ckoruu (COM).

[TpoBeneHmne nucnepCHOHHOTO aHaIKu3a Mo MUKpodoTorpausm.

Omnpeznenenre HaHOIIOP B TPEKOBOM MeMOpaHe.
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10.

11.

12.

13.
14.

15.

[Tonyuenune nnénok JIeHrmropa —baomKeTT
CuHTE3 HaHOKOMITO3THBIX HOHOOOMEHHBIX MeMOpan M®-4CK/nonunaHummH

Bomnpocsl 1J151 MOATOTOBKH K 3a4eTy

Hosrle kauecTBa HaHOYacTull. PasHooOpasue u Mmuoroodpasue ¢popm HaHodacTull. Tpéx-
MEpHBIE, IBYXMEPHBIE U OJJHOMEPHBIE, HOJIbMEPHbBIE HAHOYACTHULIBI.

Knaccudukanus cnoco60B mosyueHus HAHOpa3MEpPHBIX MaTepuanoB. JucneprupoBanue
¥ KOHJICHCAITMOHHBIE CIIOCOOBI TOTY4YECHUSI HAHOYACTHII.

DneMeHTapHbIE MTPOLIECCH U CTAUA MEXaHUUYECKOTO AUCIieprupoBanus. GuU3ndeckue u
XUMHUYECKHE CIIOCOOBI MOTyuyeHUsl HaHOYacTHIl. BapuaHTsl mporecca TucneprupoBaHusl.
OO6pa3oBaHre HAHOYACTHII KOH/ICHCAIIMOHHBIMH crtocobamMu. JKuaKocTHOE BOCCTaHOBIIE-
HUE U PaJHOIH3.

Cragus MeToza MOJIEKYJIIpHOrO HapaiuBaHus. [loayyeHre HaHOYacTUL KpUCTaUIU3a-
e u3 pacteopa. OCOOEHHOCTH MOTYYESHHUS YACTHI] ITyTEM 30JIb-TEJb MEPEX0/a.
Kaknmu crioco6amu MOYKHO TIOJTYYUTh HAHOYACTHUIIEI cepedpa? dusznueckumu? Xumude-
ckumu? Kakue BelecTBa B Ka4eCTBE BOCCTAHOBUTENSI MOXKHO HCIIOJIb30BATh IIPH IOJTY-
YeHUH HAaHOYACTHI] 30J10Ta?

Yro Takoe camocOopka? Uto sBisieTcs IBMKYIIMME cuiiaMu B camocOopke? Kakue BuIbI
CHJI BOBJICUEHBI B caMOCOOpKyY? SIBisiercst in caMocOOpKa 3K30- WM SHIOTEPMHUYECKIM
npoueccom? [ToHMKEeHNE WM TTOBBIIIIEHHE TEMIIEPATYPhI CIIOCOOCTBYET 3TOMY IPO-
neccy?

JaiiTe KpaTKue OMUCaHUs METO/IOB «CHU3Y-Bepx» (bottom-up method) u «cBepxy-BHU3»
(top-down).

UeMm 00BsICHACTCS] BOSHUKHOBEHHE Ha MMOBEPXHOCTH HAHOYACTHII H30BITOYHON TTOBEPX-
HOCTHOM 3Hepruun?

[To kakoMy MeXaHU3MY MPOUCXOTUT BOCCTAHOBIIEHHNE HAHOYACTHIL cepedpa ¢ MOMOIIbIO
nuTpar-aHuoHa? Kakoi nporecc NpuBOAUT K POCTY HAHOUYACTHI] cepedpa npu BoccTa-
HOBJICHUU MOHOB cepedpa TeTparuapuao0opaToM HaTpusi?

CdopmynupyiiTe 00Ul IPUHIIUAT PaOOTH CKAHUPYIOIIETO 30HI0BOI0 MUKpockoma. Ka-
KOBa (hu3MUecKas OCHOBA Pa0OTHI CKAHUPYIOUIETO CHIIOBOTO MUKPOCKOTA U, B YaCTHO-
CTH, aTOMHO-CHJIOBOTO MUKpOCKOMa?

Ha yem ocHoBaHa paboTa ONTHYECKON CUCTEMBI I€TEKTUPOBAHUS CUIIbI B3aUMO-/1E€H-
CTBUS OCTPHS 30H]1a aTOMHO-CHJIOBOI'O MUKPOCKOIIA ¢ TOBEpXHOCThI0? HazoBuTe 0CHOB-
HBIE XapaKTEPUCTUKHU 30H]I0B KAHTHJIEBEPHOTO THUIIA.

Onumure 0OCHOBHBIE PEXXUMbI pa0OThI ATOMHO-CUIIOBOI'O0 MUKPOCKOIIA: KOHTAKTHBIM,
OECKOHTAKTHBIN U «IIOTyKOHTaKTHBIN.

[Tepeuncnure UCTOYHUKY TOOOUHOM HH(OPMALINK, UCKaXKAIOIIEH JaHHbIE O MOP(OIOTHH
Y CBOMCTBAaxX HAHOCTPYKTYP, MOJIy4aeMble METOJOM aTOMHO-CHUIIOBON MUKPOCKOIIUH.
HanocTpyKTypbl B )UAKOCTX. 30111, Munemisl. Mukposmynbcuu. Kuakue KpucTasuibl.

4.2 MeTtoauyecKkue MaTepHalibl, ONpeae/sione NpoueIypbl OleHUBAHUS 3HAHUIA,

YMEHUi, HABBIKOB U (MJIM) ONbITA eATeJIbHOCTH, XapaKTePU3yUUX 3Tanbl GopMHupoBa-
HHA KOMIIeTeHIM.

MCTOJ]I/[‘ICCKI/IC PECKOMEHIANNHA ONPECACTAIONINE NTPOUECAYPHLI OHCHUBAHUA CAMOCTOA-
TeJbHBIX PadoT:
KoMInoHEeHTOM TeKyLIero KOHTPOJIs 10 AUCHUIUIMHE « DU3NKO-XUMHUS TIOBEPXHOCTH U Ha-

HOYACTHI SIBJISIETCS CAMOCTOSITENIbHAS padoTa B BUE MUCbMEHHBIX OTBETOB Ha BOIIPOCHI, IPETy-
CMaTpHUBAIOIIUX MPOBEPKY 3HAHUHN U HABBIKOB, (POPMHUPYEMBIX NMPH W3YUYEHUH AUCUUIUIMHBL Ha
CaMOCTOSITENIbHON paboTe KaKIOMY CTYJIEHTY AaeTcs | BapuaHT, KOTOPBIM BKIIIOYaeT 3 BOMpoOca.
3a KaKJplii MPaBUIIbHBIN OTBET CTYJAEHT Mojy4aeT 3 6aymia. MakcuMaabHOE KOJIMYECTBO 0aslioB,
KOTOpOE CTYJIEHTBI MOT'YT IOJIY4YHUTb 3a PABUJIbHBIE OTBETHI OJJHOTO BApUAHTa CAMOCTOSATEIbHON
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pabotbl, coctaBnser 9 OamtoB. 3aTeM Oayibl KOHBEPTHPYIOTCS B OLIEHKY IO MATHOAUIHHOM
IIKaje:

Oruenka 2 3 4 5
Cymma 6amioB MeHee 4 4-5 6-7 8-9

KpuTepuu onieHHBaHUs TeCTOBOI PadoOThI.
3a KaXIblil MPaBUIIBHBINA OTBET BhICTaBisieTcs 1 Oamn. MakcumansHOe 9icio 0anioB, Ko-
TOpPOE CTYJCHT MOKET 3apaboTaTh 3a TecT 9 OamnoB. OneHka GOpMHPYETCs] B COOTBETCTBUH C
KPUTEPUSMH TaOJIUIIBI.
Tabnuua nepecuera 6ayuIOB B OLEHKY MO NATHOAIIILHON IIIKaje

Orenka 2 3 4 5
Koi-Bo 0asuioB 4 y MeHee 5-6 7-8 9-10

KpnTepnn OLCHUBAHUS YCTHOI'O OTBETA:

1. 3HaHue (aKTUYECKOro MaTepuana, YCBOEHHE OOIIMX MPEICTaBICHU, MOHATUH 110
M3y4aeMoil TeMe, a TaKkKe M0 U3y4aeMon AUCLUILINHE;

2. YMeHue rpaMoTHO, YETKO U JIOTHYHO OTBETUTH HA BOMPOC;,

3. JIOrM4HOCTh M MOCJEN0BATENIbHOCTh M3JI0KEHHSI MaTepualla, JOCTOBEPHOCTh IPUMEPOB,

CIIOCOOHOCTH K 0000IIEHHUTO.

Kaxxnpiii myHKT onieHnBaercs B 6amiax ot 0 10 9, Takum 00pa3oM, MakcUMaabHas CyMMa
0aJI0B, KOTOPYIO MOXKET Ha0paTh CTYACHT, COCTaBIsAET 9 6aisioB. 3aTeM 0asuibl KOHBEPTHUPYIOTCS
B OLICHKY 10 MATUOAIIbHOM 1IKaJIe:

OueHka 2 3 4 5
Koi-Bo 6amioB 4 y menee 5-6 7-8 9

3amuTa Jad6opaTopHOi padoThI

3amura 1abopaTopHBIX paboT MPOUCXOAUT B BUJE coOecel0BaHUS C MPENoaBaTesieM C
00s13aTeILHON MPOBEPKOI MpernoaaBaTesieM JadopaTOPHOTO KypHaNIa cTyAeHTa. i ycnemHon
3alUThI Ja0OPAaTOPHOI paboTHI CTYIEHT JOKEH MPEI0CTaBUTh 1aO0paTOPHBIH KypHal, 0(pOopM-
JICHHBI B COOTBETCTBHHU C YCTAHOBJICHHBIMH TPEOOBAHHSIMH: OTMETKA O BBITIOJTHEHUH SKCIEPH-
MEHTaJIbHON YacTu paboThl; HEOOXOAUMBIE pAaCUeThl COTIACHO METOJANYECKHM YKa3aHHUSM K BbI-
MIOJTHEHHUIO J1a00paTOPHBIX PadoOT ¢ yKa3aHWEM Pa3MEPHOCTEH MOTyYSHHBIX BEJTHYUH; TPAPUKH U
PHCYHKH B COOTBETCTBHHU C TpeOOBaHUs J1a00OPaTOPHOro MPAKTUKYyMa; BBIBOJ, KOTOPBIHA J0JIKEH
OBITH COIJIaCOBaH C 3asBJICHHBIMU LIETSIMU U/UIU 3a/1ladamMu JabopaTtopHoil paboTsl. Ha ocHoBa-
HUM TIOJTYYEHHBIX PE3YJIbTAaTOB CTYIEHTHI JOJKHBI CPOPMYINPOBATH U 3aIIUCATh BBIBOJI, KOTOPBIH
JIOJDKEH OBITh COTJIACOBAH C 3asBJICHHBIMHE LESIMU W/WIIH 33JjauaMy JJabopaTopHO paboThI. BhI-
BOJI JIOJDKEH COZIEP)KaTh HEOOXOIMMYIO KOIMYECTBEHHYIO HH(popMaluio. B xozie ycTHoi Gecebl
C TIpernojjaBaTesieM CTYJCHT JOJDKEH MPOIEMOHCTPUPOBATh 3HAHKE TIeJIeH U 3a/1a9 BBITIOJTHEHHON
paboThI, 3aKOHOB, KOTOPBIE JIEXkKAT B OCHOBE HAOII0AaeMBIX B X0/1€ paOOThI SIBICHUH, TPOJIEMOH-
CTPUPOBATh YMEHUE aHATM3UPOBATH TOTYIEHHYIO0 HH(POPMAIIHIO U JIENIaTh Ha €€ OCHOBE BBIBO/IBI.
Becena BritouaeT onpoc 1Mo KOHTPOJIBHBIM BOIIPOCaM K J1abopaTtopHoii padote. B aTom ciydae B
7a00paTOPHOM JKypHaJle Ha COOTBETCTBYIONIEH pabOTe CTaBHTCS MOMETKA «3aYTEHO», POCIIHCH
npernoJiaBaTess, NPUHABLIEro padoTy, U aata 3auuThl padotel. [locie sToro nabopatopHas pa-
0oTa cunTaeTcs BBINMOJIHEHHOM. [lomyckaeTcs 3amuTa 1a00paTOpHbIX paboT HHANBUAYAIBHO WU
B COCTaBe MaJIbIX TPYII 00YYarOIUXCs, COBMECTHO BBIIOJIHSIBIINX JaHHYIO paboTy.
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MeTtoauyeckue peKOMeHAANMHU K c1ade 3a4eTa

CryneHTbl 00s13aHbI CIaTh 3a4€T B COOTBETCTBUM C PACIHCAHUEM U y4eOHBIM TUTAHOM. 3a-
qeT sBIseTCs HOPMOI KOHTPOJIS YCBOSHUS CTYACHTOM Y4€OHOU MPOrpaMMEI 110 TUCITUTUINHE W
€€ YacTH, BHITIOJHEHUS IPAKTUYCCKUX, KOHTPOJIBHBIX, peepaTuBHBIX padoT.

Pesynbrar cnaum 3adera mo mpociymiaHHOMY KypCy JOJDKHBI OLEHUBATHCS KaK UTOT JIes-
TEJILHOCTHU CTYJIEHTA B CEMECTPE, & IMEHHO - TI0 TIOCEIIaeMOCTH JICKIUH, pe3yJibTaTaM padOThl Ha
MPAKTUYECKHUX 3aHSATHUSX, BBIMTOJHEHUS CAMOCTOSITENIbHOM paboTsl. [Ipu 3TOM momyckaercst Ha 04-
HOM (popme 0Oyuenus npomyck He Oosee 20% 3aHsTHiA, ¢ 0053aTeNbHON 0TPAOOTKOM MPOIyIIEeH-
HBIX ceMUHapOB. CTYIEHTHl Yy KOTOPBHIX KOJHMYECTBO MPOMYCKOB IMPEBBIMIACT YCTAHOBICHHYIO
HOpMY, HE BBIIIOJIHUBIIKNE BCE BHJIBI pA0OT U HEYOBIECTBOPUTEIBHO PaOOTABIINE B TCUCHHE CE-
MecTpa, MPOXOAAT coOeceIOBaHUE C MPEToAaBaTeIeM, KOTOPBIN ONPAIINBACT CTYACHTA Ha MPe/-
MET BBISIBIICHUS 3HAHHUSI OCHOBHBIX MOJIOKEHHUH JUCIUTUIAHBIL.

Kputepuu onenkmu:

- OIIEHKA «3a4YTEeHO0»: CTY/ICHT BJIaJICT TECOPETUICCKUMHU 3HAHUSMHU I10 JJAHHOMY pa3iedy,
3HAE€T OCHOBHBIC MTOHITHS W OINPEACTICHHUS 0 MPEAMETY, IPABIIBHO OTBEYAET Ha BOIPOCHI, JI0-
MyCKaeT He3HAYUTEIIbHBIC OIUOKH; CTYJCHT YMEET MPABHILHO OOBSICHATh MaTepHall, WILITFOCTPH-
pysl €ro MpuMepaMHu.

- OIIEHKA «HEe 32a4YTEeHO0»: MaTepHall He YCBOCH WM YCBOCH YaCTUYHO, CTYACHT 3aTPYIHACTCS
MIPUBECTH MIPUMEPHI, JOBOJIHHO OTPAaHHYCHHBI 00BEM 3HAHUH MPOTPAMMHOT0 MaTepuaa.

55. IlepeyeHb OCHOBHOIiI M 1ONOJHHUTEILHOI Yy4eOHOIl JuTepaTypbl, HE0OX0TUMOIi
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJIS)
5.1 YueOnas qurepaTypa
1. Crapocrtun B.B. Marepuains! u metos1 HaHoTexHOnoruii. CI16.: JlJaboparopus 3nanwmii. 2015.
434 c. https://e.lanbook.com/reader/book/66203/#1 [ DaekTpoHHBIH pecypc]

2. ®wusuxoxumus nosepxuoctu / B.U. Ponayrun. - Jlonronpynasiii : MaTtemnexr, 2008. - 565 c.

3. MeToapl MONXYYEeHUST M HMCCIICOBaHUS HAHOMATEPHATIOB M HAHOCTPYKTYp. JlabopaTopHbIit
NPaKTUKYM 110 HAHOTEXHOJIOTHAM [ DIIEKTPOHHBIH pecypc]: yuebnoe nocodue / E. JI. Mummna
[u  gp.]. - M : JlaGopatopust ~ 3nHanmii,  2017. - 187 «c. -
https://e.lanbook.com/book/94113#authors

4. JamackuH b.b., ITerpuit O.A., Hupnuna I'.A. DnexTpoxumus: yueOHoe ocoOue A CTy/eH-
TOB, OOyYalIIUXCsd IO HaMpaBIE€HUIO TMOATOTOBKM «Xumus». Cnb.: Jlans. 2015.
https://e.lanbook.com/book/58166#authors

5.3. Illepuoauyeckue U3IaHNsI:
Kypnan «Poccuiickiue HaHOTEXHOJIOTUI.
Kypnain «PU3UKOXUMHS IOBEPXHOCTH U 3aIUTa MATEPUATIOBY.
KypHran «9nexkTpoxumus»
Kypnan «MemOpaHbl 1 MEMOpaHHBIE TEXHOJIOTHH
JU1 0cBOEHMS AMCUMILIMHBI MHBAJINAMU U JIMIIAMHA C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
310pOBbsS. MMEIOTCSI M3JaHMsI B JIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «Opai».
IIpodeccuonanbHbie 0a3bl JTaAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBBIE apXMBBI BEAYIIUX 3alaJHBIX HAYYHBIX )KYpPHAJIOB Ha Poccuiickon
atdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru
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7. HaunonanbHast 3JeKTpOHHAss OMOIMOTEKa (JOCTYI K DIEKTPOHHON OMONMOTEKE Tuc-
cepranmii Poccuiickoii rocymnapcTeennoi oudanorexu (PI'B) https://rusneb.ru/

CoOcTBeHHBbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYPChI

KyoI'y:

1. Cpema MoayapHOTO AUHAMHUECKOro odyuenus http://moodle.kubsu.ru

2. baza yueOHBIX TUTAHOB, Y9€OHO-METOIMICCKIUX KOMIUIEKCOB, MyOIUKAUN U KOHPEPEH-
mui http://mschool.kubsu.ru/

3. bubnuoreka nHPpOPMAIIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTEIb-
HBIX TexHostorui http://mschool.kubsu.ru;

4. DnexkrpoHHbIi apxuB qokymentoB KyoI'Y _http://docspace.kubsu.ru/

6. MeToanueckue ykazanus 1Jisi 00y4aromuXcsi 0 0CBOEHM IO JUCHMIITIMHBI (MOILYJIs1)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TMPEArojaraeT akTUBHOE, TBOPYECKOE YydacTue
CTYZAEHTA IyTeM IUIaHOMEPHOH, TOBCEIHEBHON PaOOTHI.

OO0uue pekoMeHaanun

W3yuenune AMCLUUIUIMHEBI ClIeAyeT HauWHaTh ¢ MpopaboTKu paboueil mporpamMmsl, ocoboe
BHUMaHUe, yAelss HelsIM U 3aJlauaM, CTPYKTYpE U COJAEpKaHUIO Kypca.

Padora ¢ KOHCIIEKTOM JIeKIMIii

[IpocMoTpuTE KOHCHEKT Cpa3y MOCJE 3aHATUN, OTMEThTE MaTepHall KOHCIEKTa JIEKIH,
KOTOPbIIl BBI3BIBACT 3aTpylHEHHs i moHuMaHus. llombitaiitece HallTM OTBeTHl Ha
3aTpyIHUTENIBHBIE BOIIPOCHI, HCIIOJIb3Ysl PEKOMEHIyEMYIO IUTeparypy. Eciu camocTosTensHO He
yJanoch pazoOparbcsi B Marepuaie, chopMyIHpyWTe BOIPOCH U OOpaTUTECh 33 MOMOIIBIO K
[IpenoaaBaTesto Ha KOHCYIbTALUY WK ONMKalIIen JeKIuu.

PerynspHo oTBOAMTE BpeMs Ul NMOBTOPEHUS IPOIIEHHOIO MaTepHuasa, MpoBepsisl CBOU
3HaHUS, YMEHHUS ¥ HABBIKH 110 KOHTPOJIEHBIM BOIIPOCAM.

BoinosiHeHue J1a00paTOpHBIX padoT

Ha 3anatuum nonyuure y npenojaBaresns rpaguk BbIIIOJHEHUS 1abopaTopHbIX padoT. [lo-
Jy4uTe Bce HEOOXoaumoe MeToauueckoe obecneyenue. [lepen noceniennemM gadbopaTopuu u3y-
YUTE TEOPHUIO BOMPOCA, MPEIO0JIaraeMoro K UCCIIEOBAHUIO, 03HAKOMBTECH C PYKOBOJICTBOM I10
COOTBETCTBYIOLIEH paboTe U MOATOTOBLTE MPOTOKOJI IPOBEAECHUS pabOTHI, B KOTOPBIN 3aHECUTE:

—  Ha3BaHHe paboThl;

—  3aroTOBKH TAOJHII /IS 3aTI0JTHEHHUS DKCTIEPUMEHTAIbHBIMU JTaHHBIMU HAOJTIOICHHIA;

—  YpaBHEHHUs XMMHUYECKHMX PEaKLUi MpeBpalleHUi, KOTopble OyIyT OCYIIECTBICHbI MPU
BBITOJIHEHUH IKCIIEPUMEHTA;

—  pacueTHble (OPMYIIBIL.

OdopmieHre 0TYETOB JOJKHO IPOBOAUTHCS IOCTIE OKOHYAaHUs paboThI B J1a00OpaTOpUU.
JUJ1s TOATOTOBKH K 3alllUTe OTYETA CIIEAyeT NPOaHATN3UPOBATh SKCIIEPUMEHTAJIbHBIE PE3YIbTATHI,
COITOCTAaBUTh MX C U3BECTHBIMHU TEOPETHUIECCKUMHU TIOJOKECHUSIMH, CIIPABOYHBIMH HJIH JIUTEPATyp-
HBIMHU JTaHHBIMH, 0000IIUTH PE3yJIbTaThl UCCIIE0BAHUH B BHJIE BHIBOJIOB IO paboTe, MOATOTOBUTH
OTBETHI Ha BONPOCHI, MPUBOJMMBIE B METOAMYECKUX YKA3aHHUAX K BBIOJHEHHUIO JTA00OPATOPHBIX
pador.

B 0CBOCHMM MUCHMITIMHBI WHBAIMIAMU H JIMIIAMH C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI 0OJIBIIIOE 3HAUCHHE UMEET MHIUBUIyalIbHast yueOHas paboTa (KOHCYIbTALUHU) — OO~
HUTEJIbHOE pa3bsiCHEHUE Y4eOHOTO MaTepHraia.

WNuauBuyanbHble KOHCYJIBTALUU IO MPEIMETY SBISIIOTCA BaXKHBIM (DaKTOPOM, CHOCO0-
CTBYIOUIMM WHIUBUAYATU3aIMN O0YICHUS W YCTAHOBJICHUIO BOCIIUTATEIIFHOTO KOHTAKTa MEXKIY
npernojiaBaTeseM U 00yJarouuMcs HHBAIUIOM MU JIUIIOM ¢ OTPaHUYE€HHBIMH BO3MOKHOCTSAMHU
3JI0POBBA.
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7. MaTrepuajibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYJII0)

JInst mpoBeneHUs JIGKIIMOHHBIX 3aHSATUA UCTIOJIb3YETCA MYJIbTUMEAUNHBINA TPOEKTOP U HO-
yTOyK. JlabopaTtopHbie 3aHATHS MPOBOJATCS B XUMHUECKOH J1abopaTopuu, CHaOKEHHOM Kak 00-
n1enabopaTopHbIM (XUMHYECKas 1MOCYa, PEaKTHBBI), TaK U CIIELHUAIN3UPOBAHHBIM 000pY/10Ba-
HUEM, HEOOXOIUMBIM ]ISl IIPOBEICHUS OTICIBHOMN JTa00paTOPHOU PabOTHL

HaumenoBanue cnenuaibHbBIX
MOMEIEHUN

OcCHaIIIEHHOCTD CHEHUAIBLHBIX
MOMEIEHUN

[lepeueHs MUIIECH3MOHHOTO MTPO-
TPaAaMMHOTO O00CCTICUCHIIS

VYueOHble ay TUTOPUH JUIS IPOBe-
JCHUS 3aHATHH JIEKIMOHHOTO
THIA

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

Meb6ens: yueOHas mebenn
TexHudeckue cpeacTBa oOy4e-

Microsoft Windows
Microsoft Office

HUSL:
9KpaH, MPOEKTOP, KOMITLIOTED

Y4eOHbIC Ay AUTOPUH IS TIPOBE-
JEHHs] TPYIIIOBBIX U WHAWBHIY-
QNBHBIX KOHCYNBTAIlUi, TEKy-
IIET0 KOHTPOJIS U TPOMEKYTOU-
HOH aTTecTaluu

(ayn. 234c, 322c r. KpacHonap,
yi. CraBpornonbekas, 149)

MebGens: yueOHas MmeOenb
Texnudeckue cpencTBa obOyde-
HUSL:

9KpaH, MPOEKTOP, KOMITBIOTEP
O6opynoBaHue: MenoBast T0cKa

Microsoft Windows
Microsoft Office

Y4yeOHas nmabopaTopusi I mMpo-
BeJIeHU JTaDOpaTOPHBIX paboT —
ayn. 334, xopm. C (ynumna Cras-
pomnonbckasi, 149).

JlaGoparopus, YKOMILJIEKTO-
BaHHas CHEUUATIU3UPOBAHHOU
MeOenbio, 1abopaTopHOM 1Mo-
CyIoii 1 000pyIOBaHUEM:
TepMocTar — | mT; BoAsHAs
Oans — 1 m;

HOHOMEpHl — 3 1MIT; BOJAO-
CTPYWHBIN BAKYyMHBII
HAacoC; TeXHUYECKHe Bechl — 1
IIIT; aHAJINTUYECKUE BeChl — 1
IT; KOHAYKTOMETPUYECKHE
STYEUKU 711 U3MEPEHHUS DJIEK-
TPOTIPOBOJHOCTH PACTBOPOB
— 3 1T; U3MEPUTEIN UMMHU-
tanca E7-21 — 3 wr;

Microsoft Windows
Microsoft Office

Jlnsi caMoCTOSITeIbHON paboThl 00YUYAIOIIMXCS MPEyCMOTPEHBI TOMEIICHHS, YKOMILIEK-
TOBAHHBIC CHeHHaHHSHpOBaHHOﬁ Me6eJ’IBIO, OCHAIIICHHBIC KOMHI)IOTepHOI\/JI TEXHUKOU C BO3MOKHO-
CTBIO MOAKIIIOUCHHS K ceTH «HTepHeT» U 00ecIeYyeHneM JI0CTyIa B AJIEKTPOHHYI0 HH(pOpMAIIH-
OHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

HaunmeHoBaHue TOMENIEHUN 11
CaMOCTOSTENIEHON paboTHI 00yJaro-
MIMXCS

OcCHaIEeHHOCTh MOMEIIEHUH IS caMo-
CTOSITENBEHON paboThl 00YUYarOIIIXCSI

HepequL JIMIOCH3MOHHOI'O
nporpaMMHOTO obecrneueHus

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboThl 00y4aroIUXCs (YUTATBHBIH
3an HayuHoli OnbmmoTexn)

Meobenb: yuebHas mebenb

KommuiekT crneuuanu3upoBaHHOW — Me-
0emi: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA
C TOIKIIOUYEeHHEM K HH(OPMAIMOHHO-
KOMMYHUKAIMOHHOH ceTu «HTepHET» U
JOCTYIIOM B 3JICKTPOHHYIO HH(pOpMAaIH-
OHHO-00pa3oBaTeNbHYI0 Ccpely 00pa3o-
BaTeJIbHOW OpraHW3aliH, BeO-Kamepsl,
KOMMYHUKAIIMOHHOE 000pyIOBaHHE,

Microsoft Windows
Microsoft Office
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obecrieunBaromiee JO0CTYI K CETH HHTEp-
HeT (MIPOBOJHOE COCTMHEHHME W Oecrpo-
BOJHOE COefMHEHne TI0 TexHooruu Wi-

Fi)

TTomemieHue a1 caMOCTOSATEIHLHOMN
pabotel obyuarommxcs (aya. 329c,
401c, r. Kpacnomap, yn. CraBpo-
royibekas, 149)

Meobenb: yauebHas mebenb

KoMmmexr cnennaau3supoBaHHOM —Me-
0eH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBaHne: KOMIOBIOTEPHAST TEXHUKA
C TOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHOH ceTH «VHTepHET» 1
JIOCTYIIOM B 3JIEKTPOHHYIO MH(OpMaIu-
OHHO-00pPa30BaTeNbHYI0 Cpeny 00pazo-
BaTeJIbHOW OpraHW3alH, BeO-Kamepsbl,
KOMMYHHUKaIIMOHHOE obopynoBaHue,
obecrieunBaromiee JOCTYI K CETH HHTEp-
HeT (IIPOBOAHOE COCIMHEHHE M Oecrpo-
BOZHOC coexuHeHHe 10 TexHonoruu Wi-

Fi)

Microsoft Windows
Microsoft Office

16




