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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn A.B'
Bnageney, JNlybeH4yeHko A.B.
HpeHOI[aBaTeJIL WUaeHTuduraTtop Rie612482-LubenchenkoAV-ecf64b HY6queHKO
(1OJKHOCTB) (moxnuce) (pacuudpoBka
TIO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB w Ceenewun o Bragensue L3N M3aKn A.C'
o Pa3OBaTeHBH0H o Bnageney, Omntpues A.C.
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»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH . Bnageney My3unHa H0.10. IO.IO.
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-1 CnocoGeH aHaTM3UpOBaTh U MOJICITUPOBATH (PU3HUECKHUE TIPOIIECCHI B DJIEMEHTaX
HHEPTEeTUYECKOT0 000pyI0BaAHHS
NJI-5 3naeT MeToAbl onpeaeneHus mapaMeTpoB padoThl 2JIEMEHTOB SHEPTreTHUYECKOTO
000pyI0BaHUS M CITIOCOOEH MPOBECTH MX OLECHKY

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. MopenupoBaHue YHEPTETHUECKUX CIEKTPOB (POTOAIEKTPOHOB OT YIABTPATOHKUX METaJLI-
OKCHUJIHBIX IIeHOK (PacueTHOo-rpaduyeckas padora)
2. OnpeneneHre OTHOCUTEIBHON KOHIIEHTpAMK 37eMeHTOB MeTo1oM POIC (PacueTHo-
rpadudeckas padbora)
3. Ompenenenue cTeneHn OKUCICHHSI TOBEPXHOCTH M TOJIIMHBI OKUCIEHHOTO CJI0S METOI0M
P®OC (Pacuetno-rpaduyeckas pabora)
4. OnpeneneHus NOCIOMHOrO COCTaBa U TOJILIMH MHOTOCIIOMHOM YJIbTPAaTOHKOMN IUIEHKH 110
pPEHTreHOBCKOMY (OTOANIEKTPOHHOMY crieKTpy (PacuetHo-rpaduyeckas pabora)

®Popma peanusaimu: [lucbmennas padbora
1. Umutanmmonnoe moaenupoBanue (TectupoBanue)
2. Metozsl aHanmu3a: MUKPOCKOMHS U crieKTpockonust moBepxHocTtH (TectupoBanue)
3. OCHOBHBIE y3J1bl CBEPXBBICOKOBAKYYMHBIX YCTAHOBOK JJIS aHAJIM3a MIOBEPXHOCTH
(TectupoBanue)
4. CTpyKTypa H 3JeKTpOHHBIE CBOIicTBa nmoBepxHOCTH (TecTupoBanue)

BPC nucuuminHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Pasies AHCLHILIHHBI Nupekc KM- | KM- | KM- | KM-

KM: 1 2 3 4
Cpox KM: 4 8 12 15

OCHOBHBIE Y3JIbl CBEPXBBICOKO-BAKYYMHBIX aHAIIUTUYECKUX

YCTaHOBOK

OCHOBHBIE Y3JIbl CBEPXBBICOKO-BAKYYMHBIX aHAIIUTUYECKUX +

YCTaHOBOK

Meroas! aHanu3a: MUKPOCKOIIMS U CIIEKTPOCKOIIHUS ITIOBEPXHOCTH

Meroap! aHanu3a: MUKPOCKOIIMS U CIIEKTPOCKOIIHUS ITIOBEPXHOCTH +




duznyeckue SBJICHU, JICKAIIUE B OCHOBE METO0B aHAaIM3a

IOBEPXHOCTHU
dusnyecKue sIBICHHUs, JIEKaAIINEe B OCHOBE METOIOB aHAJIN3a +
IOBEPXHOCTHU
[TocnoitHblit XuMUYecKui 1 (ha30BbIN aHATIHU3 YIBTPATOHKHUX H
TOHKHUX IJIEHOK METO/IaMHU
[TocnoitHblit XuMUYecKuil 1 (ha30BbIN aHATIHU3 YIBTPATOHKHUX H +
TOHKHUX IIJIEHOK METOIaMHU
Bec KM: | 20 20 30 30
2 cemecTp
Beca KOHTpOIBHBIX MeponpusTHii, %o
O —— WNunexc KM- | KM- | KM- | KM-
KM: 5 6 l 8
Cpox KM: 4 8 12 15
MHUKPOCKONIMYECKHUE U CIEKTPOCKOITMYECKNE METO/IbI aHAIN3a
HaHOPa3MEpPHbIX OOBEKTOB
Muxkpockomnus. +
Cnektpockonus. +
CtpoeHue U 3JIeKTPOHHBIE CBOMCTBA IOBEPXHOCTH
Kpucramnaeckas CTpyKkTypa TBEPIOIO Tena. + +
ToHKHE IJIEHKH Ha IIOBEPXHOCTU TBEPAOTO TEA. + +
[TpuMeHeHre UMUTALIMOHHOTO MOZEINPOBAHHUS IIPU
VICCJIEJOBAHUM MIOBEPXHOCTH
MonexyinspHas TMHaMHKa. + +
Bec KM: | 20 30 20 30

$06m1as gacts/Jy1s1 MPOMEKYTOUHOMN aTTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
IK-1 N-5nk1  3Haer wmeTonbl | 3HATH: OCHOBHBIE Y3JIbl CBEPXBBICOKOBAKYYMHBIX YCTAHOBOK JIJISl aHAIN3a
ompezieNieHusT  MapaMeTPOB | OCHOBHBIE MOHSTHS, noBepxHoctu (TectupoBanue)
paboThI 9JIEMEHTOB | 3aKOHOMEPHOCTH M METOJBI | MeToIbl aHAIN3a: MUKPOCKOIIHSI M CIIESKTPOCKOITHS TIOBEPXHOCTH
SHEPreTHIECKOro MMUTAIIOHHOTO (TectupoBanue)
000py/s0BaHUsl U CIOCOOEH | MOAETUPOBAHUS OrnpezenieHne OTHOCUTEIBHONW KOHIIEHTPAIIMU 3J1EMEHTOB MeTo1oM PODC
MIPOBECTHU UX OICHKY B3aMMO/JICHCTBUS YaCTHI] C (PacuetHo-rpaduueckas pabota)
MTOBEPXHOCTHIO OrmpenenieHne CTENEHU OKUCIICHUS IOBEPXHOCTH U TOJIIIUHBI OKUCIEHHOTO

CTPYKTYPY U 3JIEKTPOHHbBIE
CBOMCTBA PeaJIbHOU
MIOBEPXHOCTHU TBEPJOTO Tea
TEOPETUYECKHE OCHOBBI
¢dbopmupoBaHUs
AJEKTPOHHBIX CIIEKTPOB
OCHOBHBIE Y3JIbl
CBEPXBBICOKOBAKYYMHBIX
YCTaHOBOK JJISl aHAJIN3a
MTOBEPXHOCTHU

YMers:

BBITIOJTHATH KOMIIBIOTEPHBII
9KCIIEPUMEHT C IOMOIIIBIO
MIPOrpaMM UMUTAIIIOHHOTO
MOJIETTUPOBAHUS U
MIPOBOAUTH 00pabOTKY U
aHaJIN3 pe3yJIbTaTOB
KOMITbIOTEPHOTO

cinost metogom POOC (PacuetHo-rpaduyeckas padbora)

CrtpykTypa 1 251eKTpoHHbIE cBoicTBa NoBepxHocTH (TectupoBanue)
Nmurannonnoe Monenuposanue (TectupoBanue)

Omnpenenenus MOCI0MHOro cocTaBa U TOJIIMH MHOTOCIIONHON
YIABTPATOHKOH MJIEHKH [0 PEHTT€HOBCKOMY (DOTO3IEKTPOHHOMY CIIEKTPY
(PacuetHo-Tpaduueckas padbora)

MopenupoBaHie SHEPreTUYECKUX CIIEKTPOB (POTOITEKTPOHOB OT
YIBTPATOHKUX METAJI-OKCUAHBIX TUIEHOK (PacueTHo-Tpaduueckas padota)




JKCIIEPUMEHTA
MIPUMEHATHh METO/IbI AaHATIN3A
HaHOPA3MEPHBIX OOHEKTOB
JUTS OTIPEIECIICHUS
CTPYKTYPBI U UX
XapaKTEPHBIX Pa3MEPOB
MPOBOJUTH MOCIOMHBIN
XUMHUYECKUN U (Ha30BBIH
aHaJIN3 YIBTPATOHKUX U
TOHKHX IIJIEHOK METOJIaMU
P®OC u OC

MIPUMEHATHh METO/IbI
Ka4eCTBEHHOTO 1
KOJIMYECTBEHHOI'O aHAJIN3a
MIOBEPXHOCTHU TBEPJIOTO TeJa




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
1 cemecTp

KM-1. OcHoBHBIE y3/1bI CBEePXBbICOKOBAKYYMHBIX YCTAHOBOK /JIsl aHAJIN3a
NOBEPXHOCTH

®opmbl peanuzanun. [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 Meponpusitusi: Tect

Kparkoe cogepxanue 3agaHus:
Tect «OCHOBHBIE Y3JIbl CBEPXBBICOKOBAKYYMHBIX YCTaHOBOK JIJIsl aHAJIN3a IOBEPXHOCTH»

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HAaTh: OCHOBHBIE y3J1bl 1.KakoBbI XapaKTEepUCTUKHU PA3IUYHBIX CTEIICHEH
CBEPXBBICOKOBAKYYMHBIX BaKyyma?

YCTaHOBOK JUTSt aHaiau3a 2.Kakue criocoObl moTy4eHus BaKyyMma Bbl 3HaeTe?
MIOBEPXHOCTHU 3.Kakue napameTpbl HACOCOB BbI 3HaeTe?

4.KakoBa npuHIMNHAIbHAS CXEMa POTOPHOTO
(dopBakyymHOro Hacoca?

5.KakoBa npuHIMIIHAIbHAS CXeMa CIIMPAIIBHOTO
(dopBakyymHOro Hacoca?

6.KakoBa npuHuunuanpHas cxema AuQpQpy3noHHOTo
BBICOKOBAKYYMHOT0 Hacoca?

7.KaxoBa npuHIunuaibHas cxema TypOOMOIEKYIIPHOTO
BBICOKOBAKYYMHOT'0 Hacoca?

8.KakoBa npuHIMNMAIbHAS CXeMa IeTTePO-UOHHOTO
BBICOKOBAKYYMHOT'0 Hacoca?

9.Kaxue Hacocsl He TpeOyIoT (hOopBaKyyMHOM OTKaYKu?
10.Kakue nmapaMmeTpsl BaXHbI 1JI1 BAKYYMHBIX
MaTepuaioB?

11.Kakue MaHOBaKyyMeTpbl 1 MAHOMETPHI Bbl 3HaeTE?
12.Kakue MaHOBaKyyMeTpbl U MAaHOMETPHI UCTIONb3YIOT
JUISL U3MEPEHUSI HU3KOTO ¥ CPEHETO Bakyyma?
13.Kakue MaHOBaKyyMeTpbl U MAaHOMETPHI UCTIONb3YIOT
JUISL U3MEPEHUS BBICOKOTO BaKyyMa?

14.Kakne MaHOBaKyyMeTpbl U MAHOMETPBI UCIIOIb3YIOT
JUISL U3MEPEHUS CBEPXBBICOKOIO Bakyyma?

15.Kakne mapameTpsl U3MEPSIIOTCS ¢ TOMOIIBIO Macc-
crieKTpomerp?

16.Kakue ObIBAIOT TUITBI aHATH3ATOPOB?

17.KakoBbl OCHOBHBIE XapaKTEPUCTUKHU
SHEProaHaInu3aTopoB?

18.KakoBa MpMHIMIIMAIBHAS CXEMa YHEProaHaIu3aTopa
¢ 3anepkuBatomuM nosiem (I311)?

19.Kakue TUIIBI 371€KTPOCTATUYECKUX
SHEProaHaJIN3aTOPOB BbI 3HaeTE?

20.Yto Takoe pazpenaroasi CrioCOOHOCTb




SHeproaHaauzaTopa?

21.KakoBa npuHIMNHAIBHAS CXEMa aHAJIN3aTopa
nuIuHIprYeckoe 3epkano (AL3)?

22 KakoBa NpUHIMIHAIFHAS cXeMa oychepruaecKkoro
ananu3zaropa (IICA)?

23.Jlnsa kakux ueneut crasat nepen IICA
ANEKTPOCTATUYECKYIO JINH3Y?

24 Yem otnuyarorcs AL3 u [ICA?

25.Kakum 06pa3om mpoucxoaut HOKyCHpOBKa
JJIEKTPOHOB B 3JIEKTPOCTAaTUUECKOH JInH3€e?

26.Y10 Takoe yBEIMYEHHUE U CTEIICHb 3aMEJICHUS
3JEKTPOCTATUUECKOU JINH3BI?

27.Yemy paBeH unBapuaHT Jlarpanxka-I'enbmromnbia ais
3JEKTPOCTATUYECKOU JINH3BI?

28.Kakue pexxuMbl pab0THI IETEKTOPOB YaCTHIT BbI
3Haere?

29.Y9T10 Takoe BTOpUYHAS IMUCCUS JIEKTPOHOB?
30.Kakum 06pa3om MpoucCXouT YCHIICHUE CUTHAJa BO
BTOPUYHOM 3JIEKTPOHHOM yMHOxuTesne (BOVY)?
31.KakoBa nmpuHIMIIHATIBHAS cXeMa (POTOIIEKTPOHHOTO
ymHoxurens (POY)?

32.Yem oinmvarotcs poroanos or DOVY?

33.Yem oTimryaeTcsl KaHaIbHbBIN 3JIEKTPOHHBIH
YMHOXHTEINb 0T 00b14HOr0 BOY?

34 KakoBa KOHCTPYKIMSI MUKPOKaHAIIbHOU TIJIACTUHBI
(MKIT)?

35.Yem oTiryaeTcsl KaHaIbHbBIN 3JIEKTPOHHBIH
yMHOXxuTenb or MKII?

36.KakoBa KOHCTPYKITUS CHIUHTUIUISIITAOHHOTO
cyeTunka’?

37.IlpuBenuTe cxemy JeTeKTopa DBepxapra-TopHiu.
JI1st KakuX 1eneu CIyKUT 3TOT AETEKTOp?

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-2. MeToabl aHaJIU3a: MUKPOCKONUSA U CIIEKTPOCKONUSA MOBEPXHOCTH

®opmbl peaausanuu: [lucemenHas padora
Tun KOHTPOILHOTO MeponpusaTHs: TecTupoBaHue




Bec koHTpOobHOrO0 Meponpustusi B BPC: 20
IIpoueaypa npoBenennsi KOHTPOJIbHOI0 MeponpusTus: TecT

KpaTlcoe CodcpiKaHUuE 3alaHUA:
Tect ((MGTOIIBI aHaJIn3a: MUKPOCKOIIUA U CIIEKTPOCKOIINA ITOBEPXHOCTU

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TEOPETHYECKHE OCHOBBI

dbopMHUpOBaHHS
CIIEKTPOB

SJICKTPOHHBIX

1.113 kakuxX 3J€MEHTOB COCTOUT PEHTI€HOBCKUI
(hOTOAIIEKTPOHHBIN CIIEKTPOMETP?

2.Ha xakux nmpuHIunax padoTaet peHTI€HOBCKHMA
HWCTOYHUK?

3.Kakue (poTodeKTpOHHBIE TPOLIECCHI BB 3HAETE?
4.Kakum 00pa3oM MOXKET ObITh OIpEeICHa YHEPIUs
CBSI3M 3JIEKTPOHA U3 IKCIIEpUMEHTa?

5.Kakum 06pa3zom MOKeET OBITH ONIPEIeNIEH AIEMEHTHBIN
cocTaB BellecTa?

6.Yto o3nauaer 2[1_(3/2)?

7.Kak BiuseT 3aps/iKa MULLICHU Ha BUJT
(OTO3IEKTPOHHOTO CIIeKTpa’?

8.Kakum 00pa3oM MoKeT ObITh OIpeeeHa
OTHOCHUTEJIbHASl aTOMHasi KOHLEHTPALUs JIEMEHTOB?
9. 11151 KakuX Lienel MpOBOAUTCS NPOLeTypa BEIUNTaHUS
¢dona?

10.Yem 00ycnoBieH XUMUYECKUN CABUT?

11.Kakum oOpazoM MOKHO OIIPENETUTh TPOQPHIIH
pacripeienieHus no riayouHe?

12.Kakyro nH(pOpMAIHIO MOKHO MOJYYUTh METOJIOM
P®OC ¢ yrnoBeiM pa3perieHuem?

13.Kak 3aBUCHUT ceueHHe pOKIEHHUS (POTOIIEKTPOHA OT
yraa?

14.Yto Takoe Maru4eckui yrom?

15.KakoBa yHHBepcalbHasl 3aBUCUMOCTH HEYIIPYTOH
JUIMHBI CBOOOJTHOTO 1po0era oT sHepruu?

16.Kakum 06pazomM MOXKHO ONUCATh BUJI TUKA
YIPYrOpacCcesHHbIX (POTOITEKTPOHOB?

17.Kakum 006pa3oM MOXKHO UHTEPIPETUPOBATH (OH B
(hOTOAIEKTPOHHBIX CIIEKTpax?

18.113 xakux 351eMEHTOB COCTOUT OKe-CIIEKTpOMETp?
19.Kakue 31eKTpOHHBIE TPOLIECCHI BbI 3HaeTe?
20.Kakue BapuanTsl Oxe-IIpoLeccoB Bbl 3HaeTe?
21.Kakum 00pa3oM MOKET ObITh OIpe/ieieHa SHEPTUs
CBsI3M 2J1eKTpoHa u3 Oke-cekrpa?

22.Kakum 00pa3oM MOKET ObITh OINpeeeH 2JI€MEHTHbIN
cocCTaB BellecTa?

23.Kax 3aBUCHT ceueHHE HOHU3AIUHU OT SHEPTHH
JJIEKTpoHa?

24 KakoBa riryonna Beixoga Oxe-3nekTpona’?
25.KakoBa yHMBepcaabHas 3aBUCUMOCTH HEYIIPYToH
JUTMHBI CBOOOTHOTO 1po0era oT SHepruun?

26.0t yero 3aBucuT popma Oxe-31eKTPOHHBIX
CHEKTpOB?

27.KakuMm 00pa3oM MOKET OBITh OIpeieieHa




OTHOCHUTEJIbHAS ATOMHAsl KOHLIEHTPALUs 3JIEMEHTOB?
28.Kakue XxapakTepHUCTUKU BELIECTBA MOKHO
ONPEIEIUTh 1O MOJ0KEeHNI0 Oxe-nrka?

29.Kakum 00pa3oM MOKHO OIPENETUTH IJIOTHOCTD
BenrecTna’?

30.Kakum 006pa3oM MOKHO NPOBECTH JOKAJIbHBIN
3JI€MEHTHBIN aHaINU3?

31.Kakum 06pa3oM MOKHO OTIPEAEITUTH TPOPHITH
pacripeieneHus 1no riayouHe?

32.Yto Takoe Mukpockonusi? Kakue BUbl 3IEKTPOHHON
MHUKPOCKOIHH Bbl 3HaeTe?

33.Kaxkwue nporeccsl OyayT UATH IPH B3aUMOACHCTBUH
HaJIETAIOIIUX JIEKTPOHOB € TBEPBIM TEIOM?

34.Yewm otnuuaercs IIOM or PEM?

35.Kakue neTeKTopbl BTOPUYHBIX M OTPA’KEHHBIX
AJEKTPOHOB NMPUMEHSOTCS B POM?

36.KakoBa cxema [IDM?

37.KakoBa cxema POM?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBIEHHE JJIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-3. OnpenesieHrne 0OTHOCUTEIbHON KOHIEHTPALMH 3J1eMeHTOB MeToaoM POIC

®opMbl peanu3anmu: 3alinTa 3a1aHUs

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpagmueckas padora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 30

IIpoueaypa npoBeieHHsI KOHTPOJIBLHOT0 MePONIPUATHS: BBIOTHEHNE pacueTHOTO 3aaHus

Kparkoe conepxxanue 3aganus:
DJIEMEHTHBIN aHAJIN3 TOBEPXHOCTU TBEPAOIO TEa

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMers: IIPUMEHSATH METO/IbI 1.OnpenenuTs 2IEMEHTHBINA COCTaB MULIEHU 110
KaueCTBEHHOI'0 51 PEHTTE€HOBCKOMY (POTOIIEKTPOHHOMY CHIEKTPY
KOJINYECTBEHHOI'O aHanusa 2.J1ns1 ciekTpanbHBIX POTOINEKTPOHHBIX JIMHUMI,
IIOBEPXHOCTU TBEPAOIO TeJIa OINpEACIEHHBIX B IPAKTUUECKOM 3a1aHuU Nel, BbIUECTh
(oH U paccunuTaTh HMHTEHCUBHOCTH (POTOIEKTPOHHBIX
MIUKOB.
3.Mcnonp3ys pe3ynbTaThl MpaKTHUECKUX 3agaHuil Nel u
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No2, onpenenuth 110 HOTOIIEKTPOHHOMY CHIEKTPY
3JIEMEHTHEBIM COCTaB MHUIIIEHU 1 OTHOCUTEIILHEIE
aTOMHBIE KOHIIEHTPAIIMH ATHX AJIEMEHTOB.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 32124

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-4. Onpenenenne creneHy OKUCIEHUS MOBEPXHOCTH U TOJIIMHBI OKHCJIEHHOT 0
ciaos metogoM POIC

®opMmbl peaju3anum: 3anInTa 3a1aHUs

Tun KOHTPOILHOT0 MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHnss KOHTPOJLHOI0O MepONpUATHS: BrIToIHEHNE PacYeTHOTO 3aaHUS

Kparkoe conepxxanue 3agaHus:
Omnpenenenye TOJUMHBI HAHOPa3MEPHOH TUIEHKU

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTb: TIpOBOAUTH  IMOCIOWHBIN 1.Mcnonb3ys pe3ynbTarhl pacueTHoro 3aganus Nel,
XUMHYECKHH W (a30BbIil aHaNU3 ONPEIEIUTD TOJIIIUHY OKCHIHOTO CIIOS.
YJIBTPATOHKMX M TOHKHX IUICHOK

metogamu POOC n OC

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAINpPaABIICHUE TSI PEIICHUS 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CIIM 33JJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO
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2 cemecTp

KM-5. CTpyKkTypa # 3J1eKTPOHHbIE CBOMCTBA IOBEPXHOCTH

®opmbl peaauzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 Meponpusitusi: Tect

KpaTkoe conep:kanue 3a1aHusi:

Tect «CTpyKTypa U 3JIEKTPOHHBIE CBOMCTBA TOBEPXHOCTH

KoHTposibHbIEe BONIPOCHI/3aJaHUA:

3HaTh: CTPYKTYPY M DJIEKTPOHHBIE
CBOICTBa pealbHOM MOBEPXHOCTHU
TBEPAOIO Tena

1.KakoBsI IIpesiesbl KJIaCCUYECKOIo ONMCAaHUS PaCcCEIHUS
3apsKEHHBIX YaCTHUIL B TBEPJIOM Teie?

2.Yto onpeaenseT KuHeMaTu4eckuii paxrop?

3.YeM OTIMYAIOTCS CIIEKTPOCKOIHH 0OpaTHOTO
pe3epdhopa0BCKOTO paccestHUsI TUKOB
YIPYroropaccesiHblX 3JIEKTPOHOB U MUKOB YIPYTO
paccestHHbIX 3JIEKTPOHOB?

4.0T1 KaKuX MapaMeTpoB 3aBUCHUT YTOJI PACCESIHUS TPU
CTOJIKHOBEHUH JIBYX YacThIl?

5.Kakum 006pa3oM HaTH paccTOSTHUE HAMMEHBIIETO
COJIM>KEHUSI IPU CTOJIKHOBEHUU JBYX YaCTHIL?

6.Kakue moreHnuainl B3auMOIENCTBHS BBl 3HaeTe?
7.B uem cocrosT noctynarsl bopa?

8.Kakumu KBaHTOBBIMU YHMCIIAMH OIKCHIBAETCSA
COCTOSIHUE 3JIEKTPOHA B aToMe?

9.Kak oOpa3yercs m-cBsi3b?

10.Yem otnuuaercs craructuka boze-OifHiTeliHa oT
cratuctuku depmu-/upaxa?

11.Kakyto sHepruio Ha3bIBalOT 3Hepruei Gepmu?
12.Kakue BUIBI CBA3EI aTOMOB U MOJIEKYII B
KOHJICHCUPOBAHHBIX Cpeax Bbl 3HaeTe?

13.Kakum o6pazom popmMupyercst s3HepreTuueckas 30Ha?
14.Ha ueM ocHOBaHa 30HHasI Ki1accuuKaius TBEpAbIX
Ten?

15.Kakue xapakTepHble S3HEPTUH 30HHOU CTPYKTYPbI
IIOJIYTIPOBOJIHUKA BbI 3HAETE?

16.Ha yem ocHOBaHa MOJ1eTh TBEPAOTO TENA,
UCIIOJIb3yeMasi IIPU OMMCAHUU PACCESAHUS 3apsSKECHHBIX
qacTHIL?

17.B uém 3akmrouaeTcsi yupyroe u Heynpyroe
B3aMMO/ICHCTBHE 3apsSPKEHHBIX YaCTHUI] C TBEPABIM
Tenom?

18.Kakune nmorepu 3Hepruv BO3MOKHBI IIPH HEYTIPYTOM
paccestHUM 3apsKEHHBIX YacTHUI] B TBEPJAOM Tene?
19.9t10 Takoe ceueHue paccesHus?

20.KakoB BepOSITHOCTHBIN CMBICIT CEUEHUSI pacCesTHUS?
21.KakoBa cBsI3b MEXIYy NOTEHIUAIAMHU U CEYEHUSIMU
paccesHuA?

22.Kakue oCHOBHbIE IPUOIMKEHUS JJIs CEUeHUN
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paccestH1 UCTIONB3YIOT MPH TEOPETUYECKOM OMUCAHUH
rpolecca paccessHus?

23.YT1o Takoe TPaHCIOPTHOE CEUCHHE?

24.Yto Takoe cpeAHss JJIMHA MEXKY IBYMS
MOCJIEZIOBATEIbHBIMU YIIPYTUMU PACCEIHUIMU?
25.Kakue MHIMKaTpUChl paccessHus Bbl 3HaeTe?
26.Ut0 xapakTepu3yeT OJJHOKpaTHOE alib0e10?
27.KakoBo ompeneneHne TOpMO3HON CIIOCOOHOCTH
BenecTna’?

28.Yr1o Takoe CTparJvHr?

29.KakoBo omnpeseneHue nojHoro npoodera?

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu eblnonenus 3Hanus: OLeHKa "Xopouio" BICTaBISETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIECTBEHHO BHITIOJIHEHO

KM-6. UMuTaniuonHoe MoieTMpoBaHue

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHHs KOHTPOJLHOI0 Meponpusitus: Tect

Kpatkoe conep:kanue 3a1aHusi:
Tect «VIMUTaIMOHHOE MOJICTTUPOBAHUEY

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HAaTh: OCHOBHBIE MIOHSATHS, 1.Kakue »Tamnsl BKIIIOYaeT B ce0s1 KOMITbIOTEPHBIH
3aKOHOMEPHOCTH u METO/IbI JKCIIEPUMEHT?

UMUTAILMOHHOTO  MOJEIMPOBAaHUS 2.YeMm oTiMyaeTcst ycpeIHEeHHE Mo aHCaMOITIO OT
B3aMMOJICHCTBUS YacTHII c yCpeIHEeHUs BAOIb TPAeKTOpUn?

IIOBEPXHOCTBIO 3.Kakue orpannuenus KO Bbl 3Haere?

4.Yto Takoe MonekyspHas nuHamuka (M/])?

5.Yrto takoe More-Kapnosckoe moaenuposanue (MK)?
6.Kakue sTanbl NpOBEICHUSI MATEMaTUYECKOTO
HCCIIeIOBaHMS Bbl 3HaeTe?

7.Ha yeM ocHOBaHa ¢u3ndeckasi MoJIeIb
B3aumojieicTBust N gacTtuii?

8.Yto Takoe oHOYacTHYHAA (DYHKIUS pacrpeaeacHus?
9.Kakwue crucTeMbl Ha3bIBaIOT OCCCTOIKHOBHTEIIBHBIMU?
10.Kakue monenn gacTull Bel 3HaeTe?
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11.YT10 Takoe cUueTHBIE YaCTHIILI?

12.Yem oTnuvaercst MOJEIb YaCTUIIA-CETKA OT MOJEIIH
yacTula-yactuua’?

13.Kakum 06pa3omM MOKHO y4ECTh JAIbHOJICHCTBYIOIINE
CHWJIBI B MOJIEJIM YacTUIAa-4aCTUIIa — YacTHUIa-ceTKa?
14.Kakue cxembl HHTErpUpOBaHus ypaBHeHUI HbroTOoHA
BbI 3HaeTe?

15.Yem otnugaercsi ckopocTHast Moaudukaius Bepie ot
00bIYHOM cxeMbl Bepie?

16.Kakue cxeMbl Ha3bIBAIOT HESIBHBIMU CXEMaMu?
17.Kakue KpuTepuu OMOTal0T BIOUPATh CXEMBbI
UHTErpUpOBaHUs?

18.KakuM yciioBUsIM JTOJKHA YIOBJIETBOPSITH CXEMa
HUHTErpUpOBaHUs?

19.Kakum 00pazom ompeaensercs MmopsgoK TOUHOCTH
CXEMbl UHTETPUPOBAHUS?

20./Ins1 Kakux Leyiel 3anuchIBACTCSl YpaBHEHHE
9BOJIIOLIMU [TOTPEIIHOCTU?

21.ITpu KaKOM yCJIOBUM CXE€Ma UHTETPUPOBAHUS 110
BpeMEHH OyIeT YUCIECHHO YCTONYUBON?

22. 1151 KaKuX CXE€M MHTErPUPOBAHUS MOXKHO MMOJTYYUTh
YCTONYMBOE PELICHUE YPAaBHEHHS TaPMOHUYECKOTO
ocuiATopa?

23. 171 KaKuX CXeM MUHTErPUPOBAHUS MOXKHO TOTYYHUTh
YCTOWYMBOE PEIICHUE YPABHEHUS C BI3KUMU CHIIAMH?
24 Kakum 00pa3oM MOKHO 337aTh HadallbHbIE YCIOBUS B
MA?

25.Kakue rpaHu4HbIE YCIOBUS JIJIS1 CUCTEM C
TTOCTOSTHHBIM YHCJIOM YaCTHIl BBl 3HaeTe?

26./Ins1 Kakux 1enel IpoBOJUTCS MPoLeaypa
oOe3pa3mepuBanus ypaBHeHus: Hprotona?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABIICHUE JJIS pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-7. Onpenenenus nocja0iHOro cOCTaBa M TOJIIHH MHOTOCJI0MHOMN yJIbTPATOHKOM
IVICHKH 110 PEHTITeHOBCKOMY ()OTOJIEKTPOHHOMY CIIEKTPY

®opmbl peanu3anmu: 3anTa 3a1aHUsA
Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpadpuueckas padbora
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Bec koHTpOobHOrO0 Meponpustusi B BPC: 20
IIpouenypa npoBegeHnsi KOHTPOJIBLHOI0 MepPONPUATHSA: BrIoIHEHNE pacueTHOTO 3aJaHus

Kpatkoe cogep:xanue 3aganus:
[TocnoliHpIl XUMUYECKUH U ()a30BBINA aHATIU3 YIBTPATOHKUX METaLUI-OKCHIHBIX TUIEHOK

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: [IPUMEHATD METO/IbI 1.IIpoBecTr MOCIOWHBIA XUMUYECKUH U (Da30BBIN aHATIU3
aHaJIM3a HAHOPa3MEPHBIX OOBEKTOB YIBTPAaTOHKHUX METAJUI-OKCUHBIX IUIEHOK.

JUISL ONIPENENICHUS. CTPYKTYPBI U UX
XapaKTEepHBIX pa3MepOB

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00bEME HIIU BBITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OleHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-8. MoaeaupoBaHue JHePreTH4eCKUX CleKTPOB OTOJIEKTPOHOB OT
YJIBTPATOHKHMX METAI-OKCUIHBIX IJICHOK

®opMbl peanu3anmu: 3alinTa 3a1aHUsI

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpapuueckas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 30

IIpoueaypa npoBeieHHsI KOHTPOJIBLHOT0 MePONIPUATHS: BBIOTHEHNE pacueTHOTO 3aaHus

Kparkoe conep:kanue 3aaHus:
MOHGJ’IHpOBaHHe 3HCpF€TI/I‘IeCKI/IX CHGKTpOB q)OTOBJ'IeKTpOHOB oT y.]'IBTpaTOHKI/IX MEeTalli-

OKCHJIHBIX ITJICHOK

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

YMers: BBINOJIHSTD 1.CMonennpoBaTh SHEPrETUYECKHUE CIIEKTPBI
KOMITBIOTEPHBIA  3KCHEPUMEHT C (hOTORIEKTPOHOB OT JIBYXCIOMHON MUILIEHU (CIIOM
MIOMOUIBIO IporpaMm OKCHJIa MeTaJlla TOJINIMHON d Ha MEeTaITHYECKOM
MMHUTAIMOHHOTO MOJEIUPOBAHUS U MOJIOKKE) 00JTydaeMol peHTT€HOBCKON MOHOXPOMHOM
OpOBOJIUTH O0pabOTKY M aHaIu3 MyIKON ¢ Mg aHOZ0M B HHTEpBaJIE 3aJaHHON
pe3yJbTaToB KOMITBIOTEPHOTO CHEKTPaJIbHOM JTMHUH.

HKCIEPUMEHTA

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.  DOnekrponHnas Oxe-cnekTpockomnus. Oxe-CeKTpOMETP.
2. IIpoueccsl, uaymnye Mpy B3auMoIeHCTBUU HAJIETAIONINX YaCTHULL C TBEP/IbIM TEJIOM.
CTOJIKHOBEHHE ABYX 4HaCTHL.

IIpouenypa npoBenenust

DK3aMeH MPOBOAUTCS MO OWiIeTaM U MpearnosaraeT OTBET CTY/IEHTA Ha MOCTaBJI€HHbIE BOMPOChl. K
Hayajlly 3a4yeTa C OLEHKOM MpenojaaBaTellb MNOATOTaBIMBAET CIEAYIOUIUME JTOKYMEHTHI: -
SK3aMEHAIlMOHHBIE OWJIEThI; - HarJIAIHbIE TOCOOWs, MaTepuajabl CIPABOYHOTO XapakTepa,
HOPMAaTUBHBIE TOKYMEHTHI U 00pa31ibl TEXHUKH, pa3pelleHHbIe K UCIIOIb30BAHUIO HA SK3aMEHE;

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: UI-5nk-1 3HaeT MeToabl onpeaeneHus mapaMeTpoB paboTh
3JIEMEHTOB YHEPreTUYECKOr0 000PYIOBaHUS U CIOCOOCH MPOBECTH UX OLIEHKY

Bomnpocel, 3axanus
1.Onexrponnas Oxe-crekTpockomnus. Oxe-CeKTpOMETP.
2.0Onektponnble Oxe- nporecchl. [lepexon Kocrepa-Kponura. Oueprus Oxe 37€KTPOHOB.
CooTHolIeHHE BBIX0J]a PEHTIC€HOBCKON (DIF0OPECLEHIIMU U 3JIEKTPOHHOM 05K€ SMUCCHH.
3.0xe-cniektp. ['mybuna ananuza. KonnuectBeHHbIN aHamu3. GakTop 3JI€MEHTHOU
qyBCTBUTEIBHOCTU. Dopma Oxke-27EKTPOHHBIX CIIEKTPOB.
4.®a3oBbIil ananu3. Onpeaenenre IIOTHOCTU BElIeCcTBa ¢ MOMOIIbI0 Oke CIEKTPOCKOUH.
5.Teopetnueckas narepnperanus Oxxe-nukoB. CeueHnne nonunsanuu. [I[pumenenne npuHIMNa
MHBAapUAHTHOCTH ISl TOJIy4E€HUs ypaBHEHUs Bbixoa Oke-371eKTPOHOB.
6.ITpumenenne Orxe-37€KTPOHHOM CIIEKTPOCKONUY JIJIsl: UCCIIEJOBAHUS HAHOOOBEKTOB,
JIOKQJIbHOTO 3JIEMEHTHOTO aHAJIN3a, MTOJIy4eHUs TPOUIIs pacipeleeHUs.
7. KOHCTpYKIIMOHHBIE 3JIEMEHTBI NIEKTPOHHOI'O MUKPOCKOIIA.
8.I1pocseunBatommii aneKTpoHHBIN MUKpockon (ITOM). Cxema [1OM . OCHOBHBIE PEKHMBI
paboTHI.
9.Mexanusmsl popmupoBanus koutpacta B [I9M. TpeboBaHus K IpUroToBIEHUIO 00pa3LoB
s [ITOM.
10.Cxanupyromiuii (pacTpoBbiid) 21eKTpOHHBINH MUKpockor (POM) . Cxema POM. [leTekTopsl
BTOPUYHBIX U OTPAKEHHBIX DJIEKTPOHOB.
11.Metoast POM. Tonorpadus. Xumudeckuit ananu3. CTpyKTypHBIN aHATH3.
12.®opmupoBanue koHTpacta B POM.
13.®@oT0o30eKTpOoHHBIE CIIEKTPBI. Oke-creKTpbl. CIIEKTPBI YIIPYTrO OTPaKEHHBIX 3JIEKTPOHOB.
CrnexTpbl XapaKTEpUCTHUYECKUX TIOTEPh SHEPTUN.
14.IIpoueccsl, uaymume Npu B3aUMOIEHCTBUY HAJIETAIOIINX YACTHIL] C TBEPABIM TEIOM.
CToNKHOBEHME ABYX YaCTULL.
15.KunemaTuka u AiuHaMuka paccesHus. [loTeHmansl B3auMo1eMCTBHS.
16.CocrosiHue anekTpoHa B aToMe. KBaHTOBas cTaTUCTHKA.
17.0cHOBBI pU3KUKH KOHJEHCUPOBAHHOTO cOCcTOsIHUA. Cxema popMUpPOBaHUS SJHEPIETUUECKUX
30H. 30HHAas KJIacCHU(PUKALUs TBEPIBIX TEII.
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18.Ceuennust paccesiausi. Ceuenue Pezepdopaa. CBsizb Mex 1y MOTEHIIMAIAMU U CEUCHUSIMU
paccesiHUsL.

19.Mopuens TBepaoro tena. OCHOBHbIE MPHOIMKEHUS [T CEUCHUH paccessHusl.

20.Yopyroe ceueHue paccesiHus 3apsbKeHHbIX yacTull. Maaukarpuca paccesiuus. OqHOKpaTHOE
anbOeno. TpaHcnopTHOE ceYeHHUE.

21.Heympyroe cedeHue paccessHus 3apsHKeHHBIX yacTll. HTerpanbHble XapaKTepUCTUKH
HEYIIPYroro paccestHusl.

22.Topmo3zHas cnocoOHOCTh BemecTBa. @opmyna bere-bnoxa. [Ipasuno bparra
23.Nonusanus. CeueHne MOHNU3ALNH.

24 IloTepu sHEepruu Ha BO30YKIEHUE TJIa3MEHHBIX KosieOanuid. [1ma3MoHBbI.

MarepuaJsbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.KakoBbI XapaKTepUCTUKU PA3IUYHBIX CTETICHEN BaKkyyma?
2.Kakue OBIBAIOT TUIIBI aHAIU3ATOPOB?
3.Kakue napameTpsl BaKHbI [l BAKYYMHBIX MaTepUasioB?
4.KakoBbl OCHOBHbIE XapaKTEPUCTUKU IHEPTOAHATN3ATOPOB?
5.Yto Takoe pa3peraromias ciocoOHOCTh SHEpProaHanuzaropa?
6.Uem otmmuarorcs ALL3 u [ICA?
7.0 Takoe BTOPUYHAS SMUCCHS HJIEKTPOHOB?
8.Kakum 00pazom MpouCXOaUT YCHIICHHE CUTHAIA BO BTOPUYHOM 3JIEKTPOHHOM YMHOKHTEIIE
(BOY)?
9.KakoBa KOHCTpYKLIMSI MUKpOKaHainbHOU tuiacTuHbl (MKII)?
10.Kakue cucreMsl pa3iesieHusl HOHOB Bbl 3HaeTe?
11.Kakue BUJIbI 371€KTPOHHBIX MYIIEK Bbl 3HaeTe?
12.KakoBa cxema ycTpoiCcTBa 3JIEKTPOHHOM MYIIKHU?
13.Kakwue Tima peHTreHOBCKOTO U3Ty4eHUs BBl 3HaeTe?
14.Kakue anbTepHATUBBI PEHTTEHOBCKOM TpyOKe BbI 3HaeTe?
15.Ha xakux npuHuunax paboTaetr peHTT€HOBCKUI UCTOYHUK?
16.Kax BnusieT 3apsKa MULIEHN Ha BUJ (POTOIIEKTPOHHOTO CIEKTpa?
17.Kaxum 006pa3oM MOXKET OBITh ONIpeiesieHa OTHOCUTEbHAS aTOMHAsl KOHIIEHTPaIUs
DIIEMEHTOB?
18.Yem 00ycnoBICH XUMHUYECKUN CABUT?
19.Kax 3aBUCHT ceueHHe poxIeHUs (POTOINEKTpoHa OT yria?
20.Kakum 006pa3om MOXKHO ONMHKCATh BUJ MUK YIIPYTOPaCCESHHBIX (POTOATEKTPOHOB?
21.M13 kaKux 3J1IeMEHTOB COCTOUT OXe-CeKTpOMeTp?
22 Kakue BapuanTsl Oke-1poieccoB Bbl 3HaeTe?
23.Kak 3aBUCUT CEUEHHE HOHU3ALUU OT SHEPTUH JIEKTPOHA?
24 Kakum 00pa3om MOXKET OBITh OMpeiesieHa OTHOCUTENIbHASI aTOMHAst KOHIICHTPAIIHsI
DIIEMEHTOB?
25.Kakum 06pa3oM MOKHO OIPEENINUTh IJIOTHOCTD BelecTBa?
26.Kakum 06pa3oM MOKHO MTPOBECTH JIOKAJIbHBII 3JIeMEHTHBIN aHanu3?
27.9em otnnuaercst [IDM ot PEM?
28.Kakue MexaHu3Mbl popMupoBanus koHTpacta B [I9M Bbl 3HaeTe?
29.Kakue Mmexanu3Mbl (popmupoBaHusi KoHTpacta B POM BbI 3HaeTe?
30.Kak onpenensiercs KodpPUIMEHT KOHTpacTa?

II. Onucanue wikanvl oueHuBanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BeIONHEHA B paMKaX "TPOJIBHUHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUN

18



Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeloiHeHa B paMkax "06a3oBoro"
YPOBHS. BOJBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTn MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoHeHus 3Hanus: PaboTa BEIIIOIIHEHA B paMKax "MOpPOroBoro’
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCH YIITyOJIEHHOTO YPOBHS

111. Ilpasuna évicmasnenus umozo80ii OYeHKU no Kypcy

2 cemecTp
dopMa NPOMeKYTOUYHOM aTTecTalumn: JK3aMeH
IIpumep Onsera

1. PentreHoBckuii HOTOAIEKTPOHHBII CIIEKTPOMETpP. PEHTreHOBCKHIT HCTOYHHUK.
MonoxpomaTtop

2. HWonmzanms. CeueHne HOHU3AIUN

3agaua. [Tpu ananuse nunuu Nb3d Obuto onpeneneno yetsipe nuka. [lonoxeHne nukos Ha
ocu BE (aneprus cBszu): 1) 202.2 5B, 2) 203.3 3B, 3) 204.9 3B, 4) 206 5B. UuTencuBHOCTH
nukoB: 1) 300, 2) 600, 3) 200, 4) 400. Onpenenute TOMMIMHY OKCHIHOTO CIIOSl ¥ (popMyITy
okcuaa. CpemHsisl UTMHA CBOOOHOTO HEYNPYroro mpodera B OKCHJIE HIOOUS paBHA 2.3 HM.

IIpoueaypa nposenenust

DK3aMeH MPOBOAUTCS MO OMJIeTaM U MpernosaraeT OTBET CTY/ICHTa Ha MOCTaBJIEHHbBIE BOMPOChl. K
Hayajgy 3a4yera C OLEHKOW IIPEernojaBarellb IOArOTABIMBAECT CIEAYIOIIUE JIOKYMEHTHI: -
HK3aMEHAIlMOHHbIE OWJIEThI; - HarJIAJHbIE TOCOOMS, MaTepuaabl CIPABOYHOTO XapakTepa,
HOPMAaTUBHBIE TOKYMEHTHI U 00pa31ibl TEXHUKH, pa3pelieHHbIe K UCIIOIb30BAHUIO HAa SK3aMEHE;

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuunss/Muankarop: 1J1-5mx-1 3HaeT MeTObI onpeiesieHus: napaMeTpoB paboThI
AJIEMEHTOB SHEPreTUYECKOro 000PY0BaHUS M CIOCOOEH MPOBECTH UX OLIEHKY

Bomnpocsl, 3aganus
1.PenTreHoBCKMi (POTORIEKTPOHHBIN CIEKTPOMETpP. PEeHTTreHOBCKUIA MCTOUHUK.
MoHoxpomarop
2.PODC. ®otornekTponHbIi criekTp. ['myouna ananuza. KoanuectBennslii ananuz. @akrop
AJIEMEHTHOM YyBCTBUTEIBHOCTH.
3.D0TO3MEKTPOHHBIE MpoLIecChl. DHeprus cBs3u. Pabora Beixoaa
4.®oTtosnekTpoHHbIE TIpoliecchl. CrinH-opOuTansHoe B3anMo/ieicTere. O003HauYeHUs ITUKOB.
5.POIC. 3apsaka mumenu. Cmemenue BE npu 3apsnke mumienu. Pagnannronnsie
MOBPEXACHUS 00pa3IIoB.
6.Monuszanus. CeueHne HOHU3ALMH
7.Heynpyroe cedeHne paccessHus 3apsDKEHHBIX 9acThLl. MIHTerpanbHble XapaKTEPUCTHKN
HEYIPYIOro pacCesHust
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8.Ympyroe ceueHue paccesHus 3apsbKeHHbIX yacTull. aaukaTpuca paccesHus. OnHOKpaTHOE
anpbenno. TpaHCIOPTHOE ceueHue

9.Ceuenus paccesiausi. Ceuenue Pezepdopra. Cs3b MEXKIY OTCHIIMATAMH U CEUCHUSIMU
paccesHUsA

10.OcHOBBI (PU3UKK KOHJCHCUPOBAHHOTO COCTOSIHUS. Cxema (hopMUpOBaHHS SHEPTeTUIECKUX
30H. 30HHas1 KJIacCU(UKaLUs TBEPIbIX TeJl

11.Teopernueckast uHTEpIIpeTays POTOIIEKTPOHHBIX MUKOB. CeueHne poxKICHUSI
dboTo3EeKTpOHA

12.Cocrosinue anekTpoHa B aToMe. KBaHTOBas craTucTUKa

13.P®OC. Borunranue dpona. Meron Hlupnm.

14.CronkHoBeHue AByX yacTull. Kunemaruka u JuHaMHKa paccessHus

15.ITonyuenue npoduiis pacpeneneHus 1o riayouHe ¢ momoiiso POIC

16.ITponecchl, uaymue npu B3auMOCHCTBUN HAJETAIOMIMX YACTHIL C TBEPIBIM TEJIOM
17.P®IC ¢ yrinosbiM pazpemieHueM. Ckanupyromas POOC

18.ITorepu sHEeprun Ha BO3OYKIEHUE TNIA3MEHHBIX KojeOaHui. [1na3MoHbI

19.9nektponHnas Oxe-cnekrpockonus. Oxe-CreKTPOMETP

20.AicTOYHUKN PEHTI€HOBCKOIO U3JIy4EHUs

21.9nexktponnbie Oxe- nporneccsl. [lepexon Kocrepa-Kponura. Dueprus Oxe 31€KTpOHOB
22.I'enepatop BBICOKOTO HamnpsikeHus. ¥ MHOkuTenb Kokpodra-Yonrona

23.9OnekTpoHHble Oxe- nporecchl. DHeprust Oxe 351eKTpoHOB. COOTHOIIEHNE BBIX0/1a
PEHTTEHOBCKOM (DIFOOpECICHITNH 1 DIIEKTPOHHOM 0XKE IMUCCUU

24.Cxema yCcTpOKCTBA 3JIEKTPOHHOMN MYLIKU

25.0xe-cnektp. PakTop MEMEHTHOM 4yBCTBUTENBbHOCTH. PopMma Orke-3J1eKTPOHHBIX
CIIEKTPOB.

26.IToneBast HIEKTPOHHASI SIMHUCCHS. DJIEKTPOHHAS MYIIKA C MTOJIEBON SMHUCCUEH
27.0xe-cnextp. ['mybuna ananuza. KonmuuecTBeHHbIN aHaTU3

28. TepM0O3IeKTPOHHAS SMUCCHSL. DJIEKTPOHHASI MTyILIKa C TEPMOAIEKTPOHHON IMHUCCUEN
29.0xe-cniextp. ' myouna ananuza. ®a3oBblil aHaIM3

30.Macc-cnexktpomerpbl. Cuctemsl pazaeneHust HoHOB. KBaapynonbHbIi aHAIU3aTOP

31.I1pu ananuze nmuauu Nb3d Gb110 onpeneneHo yetslpe nuka. Ilonoxenne nukos Ha ocu BE
(aneprus cBszu): 1) 202.2 5B, 2) 203.3 3B, 3) 204.9 5B, 4) 206 5B. UaTeHCUBHOCTH TUKOB: 1)
300, 2) 600, 3) 200, 4) 400. OnpenenuTe TOJNIMHY OKCUIHOTO €105 U (OpMyITy OKCHIA.
Cpennsst 1muHa CBOOOHOTO HEYNPYTOro npobdera B OKCHUJIe HUOOUS paBHa 2.3 HM.

32.11pu ananu3ze cuekTpa Oblin o6Hapyxensl muku: 1) C 1s, 2) Nb 3d, 3) Nb 4p, 4) O 1s.
NHTeHCcuBHOCTH MUKOB COOTBETCTBEHHO paBHEL: 1) 400, 2) 1270, 3) 180, 4) 905. Onpenenure
OTHOCHUTEJIbHYIO KOHIIEHTPAILIUIO YJIEMEHTOB U CTENEHN OKUCIICHUS HUOOUSL.

MaxkcumanbHast CTeTneHb OKHcIeHus Nb +5, cTerneHb OKHCICHUS KUCIopoa -2.

dakropsl uyBcTBUTENbHOCTH paBHbL: 1) Cls - 1.00000, 2) O1s - 2.92987, 3) Nb4p - 1.16473, 4)
Nb3d - 8.21042.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.KakoBBI Ipeiesnpl KI1aCCUYECKOT0 ONMCAHUS PACCESTHUS 3aPSKEHHBIX YaCTULl B TBEPIOM
Tene?

2.YeM oTIMYAIOTCS CIEKTPOCKOMUH 00paTHOTO pe3epPopAOBCKOTO pacCestHUsI MUKOB
YIPYTOrOpacCesHbIX AIEKTPOHOB U ITUKOB YIIPYTO PAaCCESIHHBIX 3JIEKTPOHOB?

3.Kakue moTeHInaisl B3aUMOeCTBHS BhI 3HaeTe?

4.B gyem cocrodaT noctynatsl bopa?

5.Kaknmu KBaHTOBBIMH YHCIIAMH OIMCHIBAETCS COCTOSIHUE 3JIEKTPOHA B aTOMeE?

6.YeMm otnmyaercs cratuctuka boze-OitHiurelina ot cratuctuku @epmu-/lupaka?
7.Kakue BuaBI CBSA3€H aTOMOB M MOJIEKYJI B KOHJICHCUPOBAHHBIX Cpe/laX BbI 3HACTE?

8.Ha yem ocHOBaHa 30HHas Kiaccu(UKanus TBEPAbIX TeN?
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9.B uém 3akiaroyaeTcs ynpyroe 1 Heynpyroe B3auMoIeCTBUE 3apsHDKEHHBIX YaCTHUIL C TBEPIBIM
Tenom?

10.YTo Takoe ceueHue paccessHus?

11.YTo Takoe TpaHCIOPTHOE ceueHue?

12.Kakue nHIUKaTpUChI pacCesiHUS Bbl 3HaeTe?

13.KakoBo omnpejenenre TOpMO3HO# ClIOCOOHOCTH BelecTBa?

14.KakoBo ompeneneHue moaHoro npodera?

15.Y91o Takoe Mote-Kapnosckoe moaenupoanue (MK)?

16.4Uto Takoe ogHOoYacTHYHAs (PYHKIUS pacrpeeneHus?

17.Kakue Mozenu yacTull Bbl 3HaeTe?

18.Kakue cxembl HHTErprpoBaHus ypaBHeHU HbroTOHA BbI 3HAeTe?

19.Yem oTnimuaercs ckopocTHas Moaudukaius Bepie ot oObraHOM cxeMbl Bepie?
20.Kakue KpuTepuu MOMOTaroT BEIOUPATH CXEMbI HHTETPUPOBAHUS?

21.Kakum 06pa3zoM omnpeaenseTcs Mopsii0K TOUHOCTH CXeMbl HHTETPUPOBaHUS?

22 JIns KaKMX CXEM MHTETPUPOBAHUS MOYKHO IOJIYYUTh YCTOMYMBOE PELLICHUE YPaBHEHUS
rapMOHHYECKOT0 ocuusuisTopa?

23.Kakum 00pa3oM MOKHO 33JaTh HavyaJdbHbBIE ycioBus B M/J?

24 JIns Kakux 1enel mpoBOAUTCA Mpoleaypa obe3pasmepruBanus ypaBHeHus Hprotona?

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakxmepucmuxu 8vlnoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "TPOJBUHYTOTO'
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6blnonenus 3uanus: PaboTa BelloIHEHa B paMKax "0a30Boro"
ypOBHS. BOJBIIMHCTBO OTBETOB J]aHbl BEPHO. B yacTu mMaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: PaboTa BeIMoOIHEHA B paMKax "moporosoro"
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BBINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy
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