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OINEHOYHBIE MATEPHAJIBI PA

3PABOTAJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn I/I A
Lo UL Bragenew, Mwxannosa W.A. Ut
IIpenoaBaTenn » Mal ¢ Waennibnratop __[R6487a0ab-MikhallovalA-f37cba0 MuxaiinoBa
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COI'TIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenewun o Bragensue L3N M3aKn A C
06Pa30BaTeHBH0H i Bnageney OmuTpues A.C. T
IporpaMmael » MO - WaeHTudnkatop R8d0ce031-DmitriyevAS-aaaeae?2 HMI/ITpI/ICB

(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacudpoBka
3BaHKE) TTO/ITUCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o Ceeaenun o Bnagensue L3N M3K IO IO
3aBeHyIOH-IHH . Bnageney My3unHa H0.10. : :
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop Re86e9a56-Puzina-4d2acadl Hy3HHa

(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacuudpoBka
3BaHKE) TTO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 ['0TOB K pacyeTHO-3KCIEPUMEHTATPHOMY aHAIM3y OCOOCHHOCTEH MPOIECCOB B
HaHOPa3MEPHBIX CUCTEMax
N/I-3 Bnageer sKkcriepuMeHTaIbHBIMA METOIAMU UCCIIEIOBAHMS ITPOIIECCOB U CBOMCTB
HaHOPAa3MEPHBIX MAaTEPHAIIOB

2. [IK-4 CrniocoGeH k pa3paboTKe HaHOPa3MEPHBIX MAaTEPHAIIOB U YCTPOIMCTB
NJI-1 CriocobeH aHamu3upoBaTh MPOIECChl TEMIOMACCONIEPEHOCA, BOSHUKAIOIIUE B
HAHOPA3MEPHBIX cHCTeMaX MPH (a30BbIX U XUMUUYECKHUX MPEBPAICHHIX

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3anurTa 3a1aHus
1. Otuer no uccienoBaTeNbCKOM JadopaTopHoiil padote: IlonydeHne TOHKUX MIIEHOK
METOJIOM MarHETPOHHOI'O paclbuleHUs. BeinoaHeHue pacueTHoro 3aianus. KoinokBuym mno
METO/1aM UCCIIEI0BaHUsl CTPYKTYPHBIX, 3JICKTPOHHBIX 1 MAarHUTHBIX CBOICTB HAHOOOBEKTOB U
nosepxHoctH (Komnoksuym)

®opma peanuzaru: [IpoBepka 3aaanus
1. 3ammTa rccnenoBaTeIbCKON 1abopaTopHOMl paboThl: Macc-CrIeKTpOMETPHS - METOT
orpeeneHus: PU3NKO-XMMUYECKHX CBOMCTB HaHOMaTepuanoB. OmpeesieHue cocTaBa
BaKyyMa B aHanuTHueckoi kamepe (Kommoksuym)
2. OTueT 1o BBINOJIHEHHOMY UCCIIEJOBAHUIO XUMUYECKOTO COCTaBa 00pa3lioB HAHOYACTHIL U
HAaHOMATEHaJIOB C MOMOIIBIO PEHTIC€HOBCKOM (POTOANEKTPOHHOMU CIIEKTpOCcKonuu. PacueTHoe
3aganue. [logroroska pedepara (Pedepar)

®dopma peanusaiuu: Y cTHas popma
1. IToaroroBka pedepara mo TeMe BaKyyMHBIX HACOCOB U BaKyyMMeETpoB. TecTupoBaHue 10
TeMe: DJIEKTPOHHAsI MUKPOCKOTHS (TIPOCBEUMBAIOIIAs M CKaHUPYoIIasi). OCOOEHHOCTH
IpUTOTOBIIEHUS 00pa31oB A uccienosanus. (Pedepar)

BPC aucuuniauHbl

8 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nupekc KM- | KM- | KM- | KM-
Paszgen nucuurimHel KM- 1 2 3 4

Cpox KM: 4 8 12 16

OCHOBHbIE IOHATHUSL O HAHOYACTUIAX, HAHOMAaTepuaiax u ux
CBOMCTBAxX

UYrto Takoe HaHOHAyKa/HAayKa O HAHOCTPYKTYpE +




OcobeHHOCTH (PU3NUECKUX U XUMHUYECKUX CBOMCTB

Mertonbl nostyyeHust ¥ CTabMIIN3aluy HAHOYACTUL U
HAHOCTPYKTYP

TexHoornaecKuit IIoaxXoa «CBEPXY-BHHU3)

Texuomoruu «CHHU3Y BBCPX»

MeTOI[BI OIpCACIICHUA YCTOﬁqHBOCTH AUCIICPCHBIX CUCTEM

Du3nNKo-XMHUUYECKHE CBOMCTBA HAaHOCTPYKTYP U HAHOMATCPHUAJIOB

DOyHIaMEHTAIbHAS CBSA3b: XUMHUYECKUN COCTAB—aTOMHAs
CTPYKTYPa—MHUKPOCTPYKTYpa— MaKpO-CBOMCTBA

OnTuveckre CBONCTBA HAHOYACTHUIL U HAHOCTPYKTYP:
HaHO(OTOHHKA

TenaoBbie CBOMCTBAa HAHOYACTHI]

MarauTHbIE CBOKCTBA U UX IPUPOJIA

MeTOIH:I HCCJIICAOBAHUSA CTPYKTYPHBIX, SJICKTPOHHBIX U
MAarHUTHBIX CBOMCTB HAHOOOBEKTOB U IMOBCPXHOCTHU

Poct, Mopdonorus u apxuTekTypa HaHOYACTHI] U HAHOCTPYKTYP

O6H_[I/Ie MEXaHU3Mbl TOMOI'CHHOH U FeTepOFCHHOﬁ HYKJICallun

Monenu pocta 00BEMHBIX CTPYKTYP (KPUCTAILIIOB)

Camoc60pKa HyJIb-MEPHBIX CTPYKTYpP B YHOPSIOUEHHbIE MACCUBBI

VYriiepoHbIe HAHOCTPYKTYPBI

DU3NKO-XUMUS Pa3pyLIEHUs HAHOCTPYKTYP

Oco0eHHOCTH yCTONYMBOCTH HAHOAUCIIEPCHBIX CUCTEM

CymiecTBylomye U NepcrneKTUBHbIE HAIIPABIECHUS TIPUMEHEHUS
HAaHOCTPYKTYP ¥ HAHOMATEpPHAJIOB

IIpuMeHeHne MoMyIPOBOAIINX HAHOCTPYKTYP

BinsiHME HAHOTEXHOJIOTHI HAa TPAJULIUOHHYIO SJIEKTPOHUKY

Bec KM:

20

20

30

30

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM aTTecTarund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE

I1K-3 NJI-3nk-3 3HaTh: [ToaroroBka pedepara Mo TeMe BaKyyMHBIX HACOCOB M BAKYyMMETPOB.
SKCIIEPUMEHTALHBIMH OCHOBHBIE METO/IbI TectupoBanue 1o Teme: DNEKTPOHHAS MUKPOCKOIHSA (IIPOCBEUUBAIOIIAS U
METOJaMH  HCCIICOBAaHUS | MCCIEIOBAHUS HAHOYACTHII U | CKaHUpyromas). OCOOEHHOCTH MPUTOTOBIICHUS 00Pa3IIOB s
MPOLIECCOB HaHOMAaTepHalloB uccnenosanus. (Pedepar)
HaHOPa3MEPHBIX OCHOBHbIE (PU3UKO- Otuer 1o uccnenoBaTesbCcKol 1adbopaTopHoil padote: [lonyueHne ToHKHX
MaTepuasoB XUMHYECKHE 0COOCHHOCTH IJICHOK METOJIOM MarHeTPOHHOTO pachbUieHHs. BolomTHeHUEe pacueTHOTO

CTPOEHUS U CBOMCTB
HAHOYACTHI] U UX OTJIMYUE
OT KOMITAaKTHBIX MaTEPHAJIOB
OCHOBHBIE (PU3HKO-
XMMHYECKHE CBOMCTBA
HAHOYACTHI] U
HaHOCTPYKTYp, pa3MEpHbBIC
3¢ deKThI

YMeTs:

paboTaTh ¢ COBPEMEHHBIM
HAaHOTEXHOJOTUICCKUM
o0opynoBaHuEM
OCYIIECTBIISATH TTOUCK H
aHAIIM3UPOBATh HAYYIHO-
TEXHUYECKYIO HH(OpMAITHIO
00 uccleJ0BaHuH
HaHOOOBEKTOB
CaMOCTOSITENTLHO
pazbupaThCs B METOIUKAX

3ananus. KojoKBUyM IO METO/1aM UCCIIEIOBaHUS CTPYKTYPHBIX,
JIEKTPOHHBIX U MAarHUTHBIX CBOUCTB HAHOOOBEKTOB U IIOBEPXHOCTH
(Komnoksuym)

OTueT 1o BBINOJIHEHHOMY HUCCIIEIOBAHUIO0 XUMUYECKOTO COCTaBa 00pa3ioB
HAHOYACTHI] U HAHOMATEHaJIOB C OMOIIbIO PEHTI€HOBCKOM
(boTo31eKTPOHHOI criekTpockomnuu. PacuetHoe 3aaanue. [loaroroBka
pedepara (Pedepar)

3amumra uccie1oBaTenbckon 1abopaTopHoi paboTel: Macc-CieKTpoMeTpHUst
- METOJ1 oNpe/esieHns (PU3NKO-XUMHUYECKUX CBOMCTB HaHOMAaTEpHaIIOB.
Omnpenenenue cocraBa Bakyyma B aHanuTHdeckoi kamepe (Komnoksuym)




HUCCICA0OBaHUA HAHOYACTHI] U
HAaHOKOMIIO3UTOB U
MNPUMCHATH UX IJI PCIICHUA
MOCTaBJICHHOM 3aJa4uu

[1K-4

N-1nk-4 CnocobeH
aHAIM3UPOBATh  IPOLECCHI
TEIIOMACCOIEepPeHoca,
BO3HHUKAIOIIINE B
HAHOPa3MEPHBIX CHUCTEMAax
npu (a30BBIX U XUMHYECKHX
MPEBPALLICHUAX

3HAaTh:

0COOCHHOCTH CBOICTB
HaHOCTPYKTYp U
HaHOMAaTEePHUaIoB

METO/Ibl UBMEPEHUS U
KOHTPOJISI PU3NYECKHUX U
XUMHYECKHX CBOMCTB
HAHOCHUCTEM

VYMeTs:

MPOBOJIUTH UCCIICIOBAHUS U
KOHTPOJIMPOBATH MPOLIECCHI
TEIJIOMAacCoIepeHoca B
HAHOPA3MEPHBIX CUCTEMAX
pH (a30BBIX ¥ XUMHUYECKHIX
MPEBPALICHUSAX

HaXOINUTh MOAXOAbI K
PELIECHHIO
(yHIIlaMEeHTAIbHBIX U
MIPUKJIATHBIX 3a/1a4 QU3HKO-
XHMMHH HAaHOYACTHI] C
MPUMEHEHUEM COBPEMEHHBIX
METOJIOB UCCJIECIOBAHUS U
aHaJIM3a COBPEMEHHOMN
Hay4YHOU JIUTEPATypPhl

[MonroroBka pedepara o Teme BakyyMHBIX HACOCOB M BAKYYMMETPOB.
TectupoBanue o Teme: DIEKTPOHHAs MUKPOCKOIHUS (IIPOCBEYHUBAOLIAs U
ckanupyromas). OcoOeHHOCTH TPUTOTOBJICHUS 00PA3LIOB IS
uccnenosanus. (Pedepar)

OTtyeT o uccaea0BaTeNbCKoil 1aboparopHoii padore: [lomyueHrne TOHKUX
IUIEHOK METOJIOM MarHeTpOHHOI'O paclbuleHUs. BbINoiHeHne pacueTHOro
3aganus. KomuiokBuyM 1o METOZiaM MCCIIeA0BAaHUS CTPYKTYPHBIX,
JIEKTPOHHBIX U MAarHUTHBIX CBOUCTB HAHOOOBEKTOB U IIOBEPXHOCTH
(Komnoksuym)

OTueT 1o BBIIOJIHEHHOMY HUCCIIEIOBAHUIO0 XUMUYECKOT0 COcTaBa 00pa3LoB
HAHOYACTHUI] U HAHOMATEUAJIOB C TOMOIIBIO PEHTI€HOBCKON
(boT031eKTPOHHOI criekTpockomnuu. PacuetHoe 3aganue. [loaroroBka
pedepara (Pedepar)

3amura ucciae0BaTenbckon 1abopaTopHoi paboTel: Macc-CrieKTpoMeTpHust
- METOJ] onpeAeNeHus (PU3NKO-XUMHUECKUX CBOMCTB HAHOMATEPHAJIOB.
Omnpenenenne cocraBa Bakyyma B aHanuTudeckoi kamepe (Komnoksuym)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. [loaroroBka pedepara no reMe BAKYYyMHBIX HACOCOB M BAKYYMMETPOB.
TecTupoBaHue Mo TeMe: JJIEKTPOHHAS MUKPOCKONNS (IPOCBEYNBAIOIIASA U CKAHUPYIOLIAS).
Oco00eHHOCTH NMPUTOTOBJIEHHSI 00PA310B JJISl MCCJIeI0BAHUS.

®opmbl peanu3anuu: YcrHas popma

Tun KOHTPOJILHOTO MeponpusitTusi: Pedepar

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeeHUs] KOHTPOJBLHOro Meponpusitusi: KaxIplii CTYACHT NOJIy4aer Temy
pedepara uis MOArOTOBKM. B KauecTBe JOMONHUTEIBHBIX MOTYT OBITH 33JaHbl CIEIYIOIINE
BOIIPOCHI

KpaTkoe conep:kanue 3a1aHusi:
OTBCTI)TC Ha KOHTpOJH)HI)IC BOHpOCI)II

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE ¢buzuko- 1.OcHOBHBIE 3JIEMEHTHI U TPUOOPBI SKCIIEPUMEHTATLHBIX
XUMUYECKHE CBOMCTBA HAHOYACTUIL YCTaHOBOK JJIsl UCCIIEIOBAHUN (PU3UKO-XUMUUYECKUX

U HAHOCTPYKTYp,  pa3MepHbIe CBOMCTB HAaHOYACTHI] METOJIaMHU 3JIEKTPOHHOU U HOHHOMN
2 PeKTHI CHEKTPOCKONUH, PYHKIIMOHAJIbHOE Ha3HAUEHUE

3HaTh: METOABl HU3MEpPEHUs U 1 .IIpunnun paboTsl nonycdepudeceoro

KOHTPOJIS bu3nueckux u JHEproaHaan3aTopa

XMMHUYECKUX CBOMCTB HAHOCUCTEM 2.0cHoBHBI€ Y3716l ycTaHoBKkU Hanodab 25 (Hr-MIT)

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-2. OT4er no ucciaeaoBaTebCKoil JaboparopHoii padore: IlosryueHue TOHKHX
IUICHOK METO0M MATHETPOHHOI0 pacnblieHHUs. Bpino/iHeHHe pacueTHOr 0 3a/1aHuS.
KosaokBuyM no Meroaam uccjie0OBAaHUS CTPYKTYPHBIX, 3JIEKTPOHHBIX U MATHUTHBIX
CBOJCTB HAHOO0BEKTOB U MOBEPXHOCTH

®opmbl peaJu3anmu: 3alnTa 3a1aHus
Tun koHTpPOILHOTrO MeponpusiTus: Konoksuym
Bec konTposbHoro meponpusitusi B BPC: 20




IIpoueaypa mnpoBeleHHs] KOHTPOJbHOI0 MepONPHUATHS: 3allUTa BBHIIOIHEHHOW J1abOpaToOpHOU
paboThl. YCTHBIN ONPOC CTYAEHTOB IO KOHTPOJIBHBIM BOIIPOCaM

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OTBeThTE Ha CJICAYOOIUEC BOIIPOCHI:

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE METObI 1.OxapakTepusyiTe cTaguu Nporecca pocTa MIEHKH
UCCIICIOBAaHMUsI ~ HAHOYACTULl U (o6pa3oBaHKE OCTPOBKOBOM IMJICHKHU, KOAIECIICHIIHS
HaHOMAaTepHaJloB OCTPOBKOB, 00pa30BaHUE CETYATON CTPYKTYPHI,
(hopMHUPOBaHKE CILIONTHON TIJICHKH )
3HaTh: METOABI HM3MEPEHUS U 1.PaccunTaiite KBapLeBBIM H3MEPHUTEIIEM TOIIUHY
KOHTPOJIS buznyeckux u IUICHKH (pacueTHoe 3a/laHue K JabopaTopHoil paboTe
XUMUYECKUX CBOMCTB HAHOCUCTEM Nel)
3HaTh:  OCOOCHHOCTH  CBOMCTB 1.OcHOBHBIE METO/IbI MTOJIYUEHHUS TOHKUX IJICHOK
HAHOCTPYKTYP U HAHOMATEPHAIIOB 2.IlepeuncauTe METOIBI TEPMUIECKOTO BAKYYMHOTO
HaMbUICHUS
3.0numuTe METOIbI HOHHOTO PACTIbLICHUS
4.Yt0 Takoe MEeTO/1 MAarHETPOHHOTO PACIIbICHUS Ha
MTOCTOSTHHOM TOKe?
5.KakoBbl OCHOBHBIE JIEMEHTHI HAIIBINTENbHOM
yctanoBku SPI?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax. 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-3. OT4eT 110 BBIIOJIHEHHOMY HCCJIEJ0OBAHNI0 XHMHUYECKOI0 COCTaBa 00pa3noB
HAHOYACTUI 1 HAHOMATEHAJIOB C IIOMOIILI0 PEHTIeHOBCKOI (POTO3IeKTPOHH O
cnekTpockonuu. Pacuernoe 3ananue. Ilogroroska pegepara

®opmsl peasmnzanuu: [Iposepka 3aganus

Tun koHTpoabHOro Meponpusitus: Pedepar

Bec konTposbHoro meponpusitusi B BPC: 30

IIpouenypa npoBeneHusi KOHTPOJBLHOro Meponpusitusi: KaxIplil CTyAEHT NOJIy4yaeT Temy
pedepara uis MOATOTOBKM. B KauecTBe JOMOJHUTEIBHBIX MOTYT OBITH 33JaHbl CIEIYIOIINE
BOIIPOCHI

KpaTlcoe CoA€cpKaHME 3alaHUA:
OTBeThTE HA BOIIPOCHI:




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE ¢buznKo-
XUMHYECKHE 0COOEHHOCTH
CTPOCHUS U CBOMCTB HAHOYACTHI] U
UX OTIMYHE OT KOMIIAKTHBIX
MaTepHaoB

1.Crioco06bl OTy4eHus: pEeHTTEHOBCKOTO
XapaKTePUCTUUYECKOTO U3ITy4YEHUS

2.CexTp peHTI€HOBCKOI'0 XapaKTEPUCTUYECKOTO
U3ITy4YeHUs

YMerh: paboTaTh ¢ COBPEMEHHBIM
HAHOTEXHOJIOTUIECKIM
000pyTI0BaHEM

1.Ha3oBuTe u3BeCTHBIC BaM METObI (POTOAIEKTPOHHOU
cnekTpockonuu. Kakue xapakTepHble 3HEpruu
(hOTOAIEKTPOHOB COOTBETCTBYIOT KXKJIOMY METOy?

YMeThb: HaxOoJIuTh MOAXOIbl K
pelieHno  (QyHIaMEHTAIbHBIX U
MPHUKIATHBIX 331249 (PU3UKO-XUMUU

1.06bsacHuTe, 4eM o0ycioBieH BbiOOp Mg u Al B
Ka4eCTBE OCHOBHBIX MAaTEPHAJIOB IIPH U3TOTOBJICHUH
aHOJIOB B PEHTT€HOBCKHUX HCTOYHUKAX?

2.00BsICHUTE HAJIMYKME TPAHUIIBI IPIMEHHUMOCTH
metoauku POIC no riryoune. KakoBa nadopmarnmonnas
riyouna metoga POIC?

HAHOYAaCTHL] C  IPUMEHEHUEM
COBPCMCHHBIX METOO0B
VCCIIEJOBAHMUS " aHaJIn3a
COBPEMEHHOMN Hay4HOU
JUTEPATyphl

YMeTn: IMPOBOAWUTL HCCICAOBAHUA
U KOHTPOJIMpPOBaTb  IPOLECCHI
TEIIOMACCONIEPEHOCa B
HAHOpPA3MEpHBIX CUCTEMAaxX IpHU
q)aBOBI)IX u XUMHNYCCKUX
IIPEBPALICHUSIX

1.Kak Beirmsaut cnexktp POIC? Kakue xapakrepHbie
MUKU IPUCYTCTBYIOT Ha criekTpe PODC, uem oHu
o0BsiCHSIOTCA?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu 6blnonenus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS €CIIU 3a1aH1e
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BbICTABIAETCS ECIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E NTPEUMYILECTBEHHO BBITIOJIHEHO

KM-4. 3amuTa uccjie1oBaTelbCKoi 1a0opaTopHoii padoTbi: Macc-cieKkTpoMeTpusi -

METOA onmpeaeJeHust (l)I/I3I/IRO-XI/IMI/I'-leCRI/lX CBOMCTB HaHOMAaTEepPHUaAJI0B. Onpez{eﬂeﬂne cocraBa

BAaKyyMa B aHAJUTHYECKOIl Kamepe

®opmbl peasmzanun: IIposepka 3aganus

Tun KoHTpPOILHOTO MeponpusaTHs: KomiokBuym

Bec konTpobHOr0 Meponpusitusi B BPC: 30

IIpouenypa npoBegeHHs1 KOHTPOJIBLHOI0 MePONPUSITHS: 3alIUTa BHIIOJIHEHHON J1abopaTopHOH
paboThl. YCTHBIN OMPOC CTYAEHTOB MO KOHTPOJIBHBIM BOIIPOCaM

KpaTKOE CoA€cpKaHME 3alaHUA:

OTtBeThTE HaA CIENYIOLINE BOIPOCHI:




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: OCYIIECTBIATH IIOMCK H
aHAIU3UPOBATH HAy4YHO-
TEXHUUYECKYI0 HuHpopMaruio 00
HCCJIEJOBAHUH HAaHOOOHEKTOB

1.0nuimTe Ha3HAUEHUE PIEKTPOHHOTO YMHOKUTEIS
Macc-CIEKTPOMETPa, AUAIa30H PUMEHEHHUS
2.IIpuBenute KOAPPUIMEHTH YYBCTBUTEIHLHOCTH
MOHU3ALMOHHOI0 JaTYMKa

YMmers: CaMOCTOSTEILHO
pasz0oupatbcs B METOAUKAX
UCCIENOBAaHUS  HAHOYACTHUI[l |

HAaHOKOMITO3UTOB U MPUMEHSTh HX
I pelieHus IIOCTaBJICHHOH
3a1a4u

1.0Onucanue narunka Ilupanu. Kakos paGounii auanas3ox
ABJICHUN?

2.B 4yeM coCTOAT MpUYMHBI OSIBIICHUS (pparMeHTOB
MOJIEKYJ?

3.IlpuBeauTte aHanu3 Macc-clieKTpa, pacuer
NapUUaJIbHBIX JIaBIEHUN

YMeThb: HaxoIuTh MOAXOIbl K
pelieHno  (QyHIaMEHTAIbHBIX U
MPHUKIATHBIX 331249 (PU3UKO-XUMUU

115151 uero HykKHa BBICOKAs pa3pelarolias CrioCOOHOCTb
Macc-crekTpomerpa?

HAHOYACTHL] C  IPUMEHEHUEM
COBPCMCHHBIX METOA0B
VCCIIEJOBAHMUS " aHanu3a
COBPEMEHHOMN Hay4HOU
JUTEPATyphl

YMeTn: IMPOBOAWUTL HCCICAOBAHUWA
U KOHTPOJIMpPOBaTb  IPOLECCHI
TEIIOMAaCCOINIEPEHOCa B
HAaHOpPA3MEpPHBIX CUCTEMAaxX IpHU
q)aBOBI)IX u XUMHNYCCKUX
IIPEBPALICHUSIX

1.IIpuniun paboThl Macc-CIEKTPOMETPa

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00bEME HJIU BBHITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OneHkKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€ IPEUMYILLECTBEHHO BBITIOJIHEHO

10




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEeKYTOUHOM aTTecTaluM: 3a4ET C OLIEHKOU

IIpumep Onsiera

1. Knaccudukanus HaHopa3MepHBIX CTPYKTYp. [IprMepsl HAHOCTPYKTYp pa3HbIX
pasMepHocTeit. DU3NKO-XMMHUYECKUI COCTAB HAHOCTPYKTYP
2. I'paden. CriocoOs! momyuenus rpadeHa. OCHOBHBIC (PU3HUECKHUE CBOMCTBA

IIpouenypa npoBenenust

CTYI[CHTLI mo o4YepcAn BbITATUBAIOT 6I/IJICTBI, PAacCIIOJIOKCHHBIC Ha CTOJIC TCKCTOM BHUS.
3anuceIBaeTCA HOMCp ouiera u BpCM: Hadalla IOATOTOBKH OTBCTA. qepe3 OIIPCACIICHHOC BpCMs (HO
YMOJTYaHUIO qac) CTYACHTHI C paClIMCaHHBIMK OTBCTAMHU MOAXOMIAT K IMPEIOAaBaTC/It0O 1 HAYUMHAKOT
pacCKa3bIBaTb OMJIET CBOMMH CJIOBAMH

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuust/Muankarop: NJI-3nk-3 Biageer saxcniepuMeHTaIbHBIMUA METOIAMHE
HCCJICIOBAHMS TIPOIIECCOB U CBOMCTB HAHOPA3MEPHBIX MaTEPHAIIOB

Bonpocsl, 3aganus
1.Knaccudukanus HaHopa3MepHBIX CTPYKTYp. [IpuMepbl HAHOCTPYKTYP pa3HbIX
pasmepHocTel. PU3NKO-XUMHUYECKUI COCTaB HAHOCTPYKTYP
2.0cobeHHoCTH (PU3NUECKUX B3aMMOCHCTBHI Ha HAaHOMAcIITabax
3.KBanTtoBbIe pazmMepHbIe 3P (HEKTh B HAHOOOBEKTaX
4. HynbMepHbIe HAHOCTPYKTYPHI ((KBaHTOBBIC)HAHOTOUKH, HAHOKJIACTEPHI U HAHOYACTHUIIHI)
5.01HOMEpHBIE CTPYKTYpPHI (KBAaHTOBbIE IPOBOJHUKH, HAHOIIPOBOJIOKH, HAHOTPYOKH,
HaHOIPOBOJIOYHBIE CBEPXPELIETKH ). MaTepuaisl Ui 0JHOMEPHBIX CTpYKTyp. DopmupoBaHue
OJTHOMEPHBIX CTPYKTYP
6.Yrnepoansie HaHOTPYOKU. MeTozbl cunTe3a YHT, ux 1ocToMHCTBa U HEAOCTATKHU.
Jsrxymue cuibl pocta YHT. ®@usnueckne cporicta YHT
7.Heyrnepoanbie HAHOTPYOKH, IPUYUHBI KX POCTA U CIIOCOOBI MOTyUEHUS
8.0nTHueckue CBOMCTBA HAHOYACTUL MeTaJlIoB. [11a3MOHHBIN pe3oHaHC
9./IByMepHBIE HAHOCTPYKTYPHI (TOHKHE TUIEHKH, Tpaden). CriocoObl momyueHus(MeToabl
OCAXKIEHMSI) TOHKUX IJIEHOK. MexaHu3Mbl pocTa MmieHoK. [lonydyeHne TOHKUX MJIEHOK METO/I0M
Jlenrmropa-binomxerT
10.I'padpen. CrocoOw1 momyuenus rpadena. OCHOBHBIE (PU3NUECKHE CBOMCTBA
11.IIporieccsl momy4eHuss HAHOOOBEKTOB «CBEpPXY - BHU3». V3Menbuenue. Jlntorpadpus
12.ITpomecchl morydeHus: HAHOOOBEKTOB «CHU3Y - BBEPX». METOIbI OCAKICHHS U3 Ta30BOM
¢a3sbl. [1nazmMenHoe ocaxxaeHre. MoleKyIsipHO-TIydKoBas sanuTakcus. KuakodaszHsle
METOJUKHU (KOJJTOUIHbIE METOJIMKH, 30JIb-T€JIb METO1). MeTo/1bl pa3/ieIeHHs] HAHOYACTHIL 10
pasmepy. IIpoueccel camocO0pkH B HAHOCUCTEMAX
13.Mexanuyeckue CBOKMCTBAa HAHOCHUCTEM. 3aKOH XoJjuta-Ilerya. Ynpyrocts Ha
HaHoMmaciTabax. OCHOBHbIE MEXaHHMUECKUE CBOICTBa HAHOMPOBOJIOK. MexaHHuecKue
CBOMCTBA yTJIepoIHbIX HAHOTPYOOK. [ToTentman Mopca
14.Matepuaiibl Ha OcHOBE (POTOHHBIX KpHcTaioB. O01acTu NpUMEHEHUs
15.Meramarepuansl. O011as XapaKTepUCTHKA
16. TokcMUHOCTD BELIECTB B HAHOAMCIIEPCHOM COCTOSIHUU
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Hanomatepuaisl - 00b€KThI, XOTs Obl OJTUH U3 Pa3MEPOB KOTOPBIX. ..
OTtBeThI:
paBeH 1 HM
He 6onee 10 HM
JexxuT B nuamnaszode 1-100 um
BepHnblii oTBeT: nexut B quanazone 1-100 am
2. JlucneprupoBaHue - 3TO...
OTtBeThI:
Mepa paz0dpoca 3HaYeHUH ciy4alHOI BEJTMUMHBI OTHOCUTENIBHO €€ MaTeMaTHYEeCKOIo
OKUJaHUS
pasiiockeHue 0esIoro cBeTa MpH MPOXO0XKIAESHUH €ro Yepe3 MpUu3My
TOHKOE M3MeNIbYeHUE TBEPABIX TEIl HIIH KUAKOCTEH C IeIbI0 MOITydeHHUs (a3bl MEHBIIETO
pasmMepa
BepHblil OTBET: TOHKOE U3MEIBYEHUE TBEPABIX TEIl WIM KUJIKOCTEH € LEJIBIO MTOIYYEHUS
(a3bl MEHbILIEr0 pazMepa
3.MeToauKa HaHECEHHs] TOHKUX IJIEHOK MaTepuaia U3 MULIEHH KaTOAHBIM PaCIbUIEHUEM B
CKPEILEHHBIX MOJIAX
OTBeThI:
MEXaHOCUHTE3
MarHeTpOHHOE pacHblICHUE
3JIEKTPOAYTOBOE HAHECEHHE
BepHBII1 OTBET: MarHETPOHHOE PACIIBUICHHE
4.Kako¥l 13 npuBeIeHHbIX CIOCOOOB aHAIN3a MOBEPXHOCTHU CBSI3aH C HEMOCPEACTBEHHBIM
KOHTaKTOM C Hell?
OTtBeTsI:
CKaHUPYIOLIAs JIEKTPOHHASI MUKPOCKOTIHS
PamMaHOBCKast CIEKTPOCKONUS
ATOMHO-CHUJIOBasi MUKPOCKOIIHUS
BepHblii OTBET: aTOMHO-CUIJIOBAsi MUKPOCKOIIHS
5.Metannnyeckue Kamii B “nap-KMJIKOCTb-KPUCTAUT” METOJIMKE BBIPALUBAHUS OJTHOMEPHBIX
HAHOCTPYKTYp UIPAOT POJIb. ..
OTBeThI:
KaTaJI13aTOPOB POCTa HAHOCTPYKTYP
MOJITIOKEK
UHTUOUTOPOB pocTa
BepHbIi1 OTBET: KaTaau3aTtopoB pocTa HAHOCTPYKTYP
6.04ncTKa 30J71€M M IPYrMX KOJUIOMIHBIX PACTBOPOB OT PACTBOPEHHBIX B HUX
HU3KOMOJIEKYJISIPHBIX COEIMHEHUH MPY MOMOIIH MOJIYIPOHUIIaeMON MEMOpaHbl Ha3bIBAETCH -

OtBerTsI:
Janun3
bunbTpanus
arperanus
BepHslit oTBeT: Ananu3
7.0pHEHTHPOBAHHBIN POCT KPUCTAJIIOB HAa TIOBEPXHOCTH JPYTUX KPUCTAJUIOB HA3bIBAETCH. ..
OtBerTsI:
BaKyyM-CcyOJIuManuei
ANUTAKCUEN
30JIb-T€JIb METOJOM
BepHslil oTBET: 3nuTaKcHen
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8.Kakoii 6iiaropoaHsblif ra3 Hanbosee BOCTpeOOBaH B TEXHOJIOTHAX MOITYUSHHS
HaHOMAaTEePHUaIoB?
OTtBeThI:
HEOH
KCEHOH
aprox
BepHslii oTBET: apron

2. Komnerenuus/Mugukarop: NJ-1nk4 CiocobeH aHamu3upoBaTh MPOIECCh
TEIIOMACCOINEPEHOCa, BO3HUKAIOIIUE B HAHOPA3MEPHBIX CUCTEMAaX MpH (Ha30BBIX U XUMHUYECKUX
MPEeBpaLCHUIX

Bonpocel, 3aganus

1.0OTin4Ms 3J1eKTPUYECKUX U TEIUIOBBIX CBOMCTB HAHOCTPYKTYP OT CBOMCTB OOBEMHBIX
aHaJIOTOB

2.0u3nuecKkue U XMMUYeCKHe CBOMCTBA (PyIsiepeHOB U (yIIepUTOB

3.0cHoBHbIE (PU3UKO-XMMHUYECKHUE CBOMCTBA HAHOYACTHUL], HAHOIIPOBOJIOK U HAHTPYOOK
4.TpexmepHble HAHOCTPYKTYphI (HAHOKOMITO3UTbhI, HAHOKPUCTAJUINYECKHE MaTepHaJIbl,
TpPEXMEPHbIE MAaCCUBbI HAHOOOBEKTOB, a3POreib U T.II.)

5.0nTH4ecKue U EKTPOHHBIE CBOMCTBA HAHOCTPYKTYP. 3aBUCUMOCTb ONITUYECKUX CBOKCTB OT
pa3MepoB YaCTUILIbI

6.HanoruiazMoHMKa 1 ONITHYECKUE CBOMCTBA. By qucriepcHOHHBIX COOTHOIIECHUM [1s
MOBEPXHOCTHBIX BOJIH B IUIa3MOHHUKE

7.DOoTOHHBIE KpUCTAILIbl. Pa3MepHOCTh (POTOHHBIX KpUCTAIIIIOB. MeTo bl (hOPMUPOBAHUS
(OTOHHBIX KPUCTAJUIOB. DJIEKTPOMArHUTHbIE CBOMCTBA

8.0co0eHHOCTH TEPMOAMHAMUYECKUX CBOMCTB HAHOOOBEKTOB. XapaKTePUCTUKU
TETUIOTIPOBOAHOCTH HAHOIPOBOJIOK U HAHOTPYOOK

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.0OnTruyeckass HAHOCTPYKTYpa, B KOTOPOH MOKa3aTelb MPEIOMICHUS TEPUOINYECKU
U3MEHSETCS:
OTBeThI:
(OTOHHBIH KpHCTAII
ONTOBOJIOKOHHBIN KaOelb
dbotope3uct
BepHblii 0TBET: POTOHHBIN KpUCTAILI
2 Kpucrammmdeckas CTpyKTypa rpadeHa HocTpoeHa Ha OCHOBE:
OTBeThI:
TeKCaroHaJIbHON PELIETKH
OKTaroHAJIbHOM PEIIETKH
KyOHM4ecKol rpaHelieHTpUPOBAHHOM peleTKH
BepHBbIi1 OTBET: T€KCarOHAILHON PEIIETKU

II. Onucanue wikanvl oueHusanus

Onucanue XapakmepucmuKu 6blNOJIHEeHUSl 3HAHUA. PaboTta BrImoIHEHA B paMKax "HpO)IBI/IHYTOl"O

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10

n

YpPOBHA. OTBeThI AaHbl BEPHO, YCTKO C(I)OpMYHI/IpOBaHHBIC 0COOEHHOCTHU MMPAKTHYICCKUX pCIJ_ICHI/Iﬁ

Ouenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIIOTHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 33/IaHUs BHITIOJTHEHA BEPHO. HA BOMPOCHI YTIIIYOJIEHHOTO YPOBHS

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
HToroBasi oneHKa IO KypcCy BBICTaBJISIETCSI HA OCHOBE OLIEHKH 3a IIPOMEXYTOUHYIO aTTECTaLUIO.

Bo3moykeH ciydaif, Korja B CHJIy 3HAYUTEIBHO OTJIMYAIOMICHCS TEKYIIEeH OIEHKH MOXET OBbITh
MIPUMEHEH MOBBIIIAOIIMA WM MTOHMKAOIINUN KOAPPUITUEHT
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