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Pabouast mporpamMma AMCIUIUIMHBI «DHEPTETHYECKUN CIEKTP SJEKTPOHOB, (DOHOHOB M
CBOWCTBA KOH/ICHCUPOBAHHBIX cpel» cocTaBiieHa B 2022 1oy B COOTBETCTBUU C TPEOOBAHUSIMU

®I'OC BO - 6akamaBpuar no HanpasieHuto moaroroBku 03.03.02 — ®dusuka OoT «07» aBrycra
2020 r. Ne 891.

Paspaborunku: kadenpa GU3MKH KOHIAECHCHPOBAHHOIO COCTOSHUS M HAHOCHCTEM, JOoKTOpa (.-

M.H., mpodeccopa [Tamuaes JI.K. u Mypnuesa XK. X. 2 0/ s
) \/{% e

PabGowyas mporpamMa AMCHUMIUIMHBL — OJ0OpeHa: Ha 3acegaHuu  Kadeapsl  ¢u3MKa

KOHJICHCHPOBAHHOTO cOoCcTOsTHUA ¥ HaHocucTeM oT 19. 03. 2022 r._nporokon Ne 7

3aB. kadempoii %“ Q,( A ) Pabamanos M.X.
LA Y

Ha 3acenaHuu Meroauueckoi komuccuu ¢uznueckoro Qaxkynpreta oT or 23. 03. 2022 r.
npoTokoa Ne 7
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IIpencenarens \/[Z/%/Zdéﬂy/ Mypmuesa XK. X.

Pabouast mporpamMma AMCHUILIMHEI COTJIACOBAaHA C y4eOHO-METOJMUECKUM YIIPaBICHUEM
« 31» 03 2022r.

‘Havanpauk YMY ( ,M/f I'acanramkuesa A.T.

— |




3
AHHOTanugA padoyeil MPOrpaMmbl AUCHUIIMHBI

Hucuurnumna  «OHepeemuueckuti  cnekmp — 21eKMpPOHO8,  (POHOHO8 U  CBOUCMEA
KOHOEHCUPOBAHHBIX ~ Cped» BXOTUT B  QopMmupyemyrlo y4acmHUKamu 00pazo8ameibHbix
omnowenuti dactb OIIOII_6axaraspuama mno nanpaBienuro (crnenuanpHoctu) 03.03.02 —
®uspka. Jucnumimaa Bxoaut B 6ok b1.B.JIB.03.03 u peamusyercs Ha kadenpe «DPuszuku

KOHJICHCHPOBAaHHOTO COCTOSIHUSI M HaHOcHCTeM» (Qu3udeckoro ¢akynprera. Crienkype
«DHEPreTHUECKUN CIEKTp DIIEKTPOHOB, (DOHOHOB M CBOMCTBAa KOHJICHCHPOBAHHBIX CpPEI»
SIBIISICTCS. OJJHMM M3 OCHOBOIIOJIATalOIIUX pa3lesioB (PU3MKH KOHACHCHUPOBAaHHBIX cpen. Llenb
CIEIIKypca HE TOJBKO B MOJYYCHHH (yHIAMEHTAIBHBIX 3HAHWA, HO B PACIIMPEHUH KPYro3opa
CTYJEHTOB, HEOOXOJUMOTO TIPH PEIICHUN HECTAHIAPTHBIX 3a7a4, B TOM YUCJIEC U TMPHUKIAJTHOTO
Xapakrepa.

JuctumuinHa HareneHa Ha (QOpMHpPOBAaHUE CICAYIOMIUX KOMIICTCHIMN BBIMTYCKHHKA!
oomenpodeccuonanbabix — OIIK-1 u OIIK-2 mnpodeccumonansupix — [1K-10, TIK-11.

[IpenoaBanre AMCHUIUIMHBI MPEIyCMATPUBACT MPOBEACHUE CICAYIOIIUX BHIOB YUEOHBIX
3aHSATHI: JCKIMH, IPAKTUYCCKUE 3aHITHS, CAMOCTOsTeNIbHAs padoTa.

Pabouass mporpaMma IUCIHMIUTUHBI TPEIyCMaTPUBAET IPOBEIACHUE CIEAYIOIIUX BHJIOB
KOHTPOJISl YCIIEBAeMOCTH B (hOpMe — KOHTPOJIbHAsI paboTa, KOJUIOKBUYM U UTOTOBBIM KOHTPOJIb B
dbopme 3auera.

O0vem nucuumIMHbl /2 4Yaca, 2 3a4eTHble €AMHHULBI, B TOM YHUCIE B aKaJAEMUYECKHUX
yacax 10 BUJIaM Y4EOHBIX 3aHITHI

Cemec Y4eOHble 3aHATHS dopma

TP B TOM YHCIIC MIPOMEXKYTOUYHOMN
KonrtakTHas paboTta 0o0y4aronuxcsi ¢ npenogaBaTeieM CPC, aTTecTaluu

Bce W3 HUX B TOM (3auer,

ro Jlekuuu | Jlaboparo | IIpaktuy | KCP | koHCYNbT | YHCIC maddepeHmpon
pHBIE eCKHe aruu 3ayer aHHBIN 3ader,
3aHATHUS 3aHATHS 9K3aMEH)
7 72 28 28 16 3a4er

1. [lesii OCBOEHUSA TMCIUTNIAHBI

LenstMu OCBOEGHHS JUCHHUIUIMHBI «DHEPreTUYECKUN CIEKTP JJIEKTPOHOB, (OHOHOB U
CBOMCTBa KOHJICHCUPOBAHHBIX Cpe» SBISIOTCS: (DOPMUPOBAHKE Y CTYJACHTOB CHUCTEMBbI 3HAHUHN
no ¢u3MKe KOHACHCHPOBAHHOTO COCTOSHUS,  OOLIEKYJIbTYPHBIX M TPO(eCCHOHATBHBIX
KOMITETeHIIMK B cooTBeTcTBHM ¢ TpeOoaHusiMu OI'OC BO mo HampaBieHHIO MOATOTOBKU
03.03.02 - ®usuka.

B pesynbrare u3ydeHUs MAHHOW UCHMIUIMHBI CTYIEHTHI MPHOOPETAIOT CBEACHHUS O
npupoie GOpMUPOBAHUS FHEPTETHUECKOTO CIIEKTPa IEKTPOHOB M ()OHOHOB, a TAKKE TETUIOBBIX
CBOMCTB KOHACHCHUPOBAHHBIX cpeA. Kpome W3JI0XKEHUS OCHOBHBIX BONPOCOB Kypca
paccMaTpUBAETCs CBSI3b KHHETUYECKUX CBOMCTB C IPYTMMH CBOMCTBaMH.

N3ydyenue »storo cneukypca OyaeT cmocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IPHU
pEIIeHUH 3a/1a4 U IMMOCTAHOBKE MPOCTEHUIINX IKCIEPUMEHTOB, HEOOXOMUMBIX ISl pACIIMPEHUS
Kpyro3opa, NTOHUMaHHUs U JaJbHENIEro U3yuyeHus pa3IMuHbIX pa3ienoB (pu3uku. B koHeuHOM
UTOTE, BCE OTO HAMpPABICHO HAa MOATOTOBKY MPO(ECCHOHATBHBIX U KOHKYPEHTOCIIOCOOHBIX
CIIEIUATIUCTOB B 00yIacTU (PM3MKHU KOHIECHCHPOBAHHOTO COCTOSIHHS, CIIOCOOHBIX paboTaTh Ha
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MH)KEHEPHO-TEXHUYECKUX JOJDKHOCTSX B Hay4HO-MCCIIENOBaTeNbCKUX saboparopusix HUMU,
BY30B, IIPEATPUITUH.

2.Mecto qucunmiauHbl B cTpykrype OIIOII 6akanaBpuara

JucuumimHa  «OHEPTeTUYECKUH  CHEKTp  JAJIEKTPOHOB, (OHOHOB U  CBOMCTBa

KOHJICHCUPOBaHHBIX cpea» BxoauT B Onok b1.B.JIB.03.03 o6pa3oBaTenbHON MNpOrpaMMbl
OakamaBpuata 1o  HampaBineHuto  03.03.02—-  «Dwusumka», mnpodwias  HMOATOTOBKU
«DyHaMeHTalbHas GU3UKa».
Hacrosimass mporpamMMa mnpeaHa3HayeHa sl TOATOTOBKM OakalxaBpOB IO HAIpPABICHUIO
«Pu3nka» B COOTBETCTBUUM C TpeOOBAHMUSAMH, OTPAXKEHHBIMH B  TOCYAAPCTBEHHBIX
o0Opa3oBaTeNnbHBIX CTaHAapTax. Ee 0CcoOEHHOCTh COCTOUT B (PYHAaMEHTAIBHOM XapakTepe
U3JI0KEHUsl JAMCLUIUIMHBI, HalpaBIEHHOW Ha BBIPAOOTKY MNpPO(EeCcCHOHATIBHBIX KOMIIETEHIHH,
CBSI3aHHBIX CO CIIOCOOHOCTBIO UCIIOIB30BATH TEOPETUUECKUE 3HAHUS B 001acTH 001IeH PU3NKH 1
TEPMOJMHAMMKHN JJI1 PELICHUs KOHKPETHBIX IMPAKTHYECKHX 3aJad C Y4€TOM OCOOEHHOCTEH
CIEKTpa KoJIeOAHNH aTOMOB KPUCTAJUIMYECKOM PEIIETKH.

B ycnoBusx  Bo3pocuieil  akTyaJlbHOCTM B pa3palOTKe  TEXHOJOTMM  HOBBIX
KOHCTPYKLIMOHHBIX MAaTE€pPHaJiOB, B YAaCTHOCTH HAHOPa3MEpPHBIX, HEOOXOAMMO MOBBIIICHUE
ypoBHsL 00pa3oBaHUS CTYAEHTOB, B TOM YHCJIE, INPU H3YYEHUU CBS3M IApPaMETpPOB
HEPAaBHOBECHON M PaBHOBECHOH TEpMOAMHAMUKH. V3yueHue ocOOEHHOCTEH AHEPreTHUECKOro
CHEeKTpa »HJIEKTPOHOB M (OHOHOB pACHIMPSET BO3MOXKHOCTU ITOHMMAaHHsS IPOLIECCOB,
MPOMCXOSIINX B TBEP/IBIX TEJIaX, CBA3aHHBIX C JMHAMUKOMN PEIIETKH aTOMOB.

MHUKpOCKONIUYECKOE  pacCMOTpeHHe  NpUpoabl  (GOPMHUPOBaHHUA  DIEKTPO- U
TEIUIOCONPOTHUBICHUS M WX TEMIIEPATypHBIX 3aBUCHMOCTEH, C Yy4YeTOM aHrapMOHH3Ma
KoJIeOaHUH aTOMOB, B TOM YHCJI€ B HAaHOpPa3MEpPHBIX OOBEKTaX, BhIpAOAThIBAET CIIOCOOHOCTH K
a0CTpPaKTHOMY  MBIIUICHUIO, BBIABICHUIO TNPHUYMHHO-CICACTBEHHONW CBS3M  pa3IMYHBIX
IPOLIECCOB.

W3yuenne HaACTOSIIETO CHENKypca HEOOXOAWMO Juisi OOJEeTr4eHUs] YCBOCHHUS CTYACHTaMH
JPYTruX pasfenoB (GU3MKUA TBEPIOro Teia: PU3UKU AUIIEKTPUKOB, (PU3UKU HOIYHPOBOIHUKOB,
¢u3uKN MeTaIoB U (PU3NKU MAarHUTHBIX SIBJICHUI.

3. Komnerenuum ody4yarouierocsi, popmMupyemMbie B pe3y/ibTaTe 0CBOCHHUS IMCHUTITIHHBI
(mepevyeHb IVIAHNPYEMBbIX Pe3yJIbTATOB 00y4eHHs).

Kon u Kon u | [lnanupyemblie pe3yabTarhbl IMpouenypa
HANMEHOBAaHHW | HAUMEHOBaHUE | 00y4YeHHs OCBOEHHS
e HHIMKATOPA

KOMIETEHIUH | JOCTUKEHHS

u3 OIIOII KOMIIeTeHIH

OIIK-1 OIIK-1.1. 3Haer: YcTHbIi
Cnocoben Brisasnser U | - GU3UKO-MaTeMaTHYECKUI arlapar, onpoc
MPUMCHSITh aHATM3UPYET HEOOXOTUMBIH JUTS PEIICHUS 3a/1a9

0a3oBbIE poOJIEeMBI, PO eCCHOHATBHON JEATETHHOCTH -

3HAHUS B BO3HHKAIOIINE B | TCHICHIIMH U TIEPCIICKTUBBI Pa3BUTHS

obnactu X0Je COBPEMEHHOU (PHU3UKHU, a TAKKE

¢buzuko- npodeccnoHanb | CMEXHBIX 00IacTel HAyKN U TEXHHUKH.
MaTeMaTU4yecK | HOU Ymeer:

ux u (W) NESTeIbHOCTH, | - BBISIBIATH €CTECTBEHHOHAYUHYIO

€CTECTBCHHBIX | OCHOBBIBASICh HA | CYIIHOCTH IMPOOJIEM, BOSHHKAIOIIHX B

HayK B chepe | COBpeMEHHOU x0j1€ podhecCHOHATHLHOU




cBOEH
npodeccruonan
bHOH
JIEATEILHOCTH

Hay4HOU
KapTUHE MHpa

NesITeIbHOCTH, aHAJTU3UPOBATh U
00pabaTbIBaTh COOTBETCTBYIOIIYIO
HAYYHOTEXHHUYECKYIO JIUTEPATYPY C
y4eTOM 3apyOeKHOTO OIIBITA.
Baaneer:

- HaBBIKAMH HaXOJUTh U KPUTHYECKH
aHAJTM3UPOBATh UH(OPMAIIHIO,
BBISIBIISITh €CTECTBEHHOHAYUHYIO
CYIIHOCTb ITPOOIIEM.

OIIK-1.2. 3Haer: YcTHBIN
Peanuzyer M | - OCHOBHBIEC IOHATHS, HACH, METObI, ompoc
COBEPUIECHCTBYE | MOJAXOAbI U AJITOPUTMBI PEILICHUS
T HOBBIE | TEOPETUYECKHUX U MPUKIIATHBIX 3374
METOMABI, WJeH, | (U3UKH; - HOBBIE METOJIOJIOTHYECKUE
IO IX OJIBI U | IOAXObI K PEUICHUIO 33/1a4 B 00J1acTH
ITOPUTMBI PO eCCUOHAIBHON JEATEIHHOCTH.
peueHus Ymeer:
TEOPETUUECKUX - peaiu30BaTh U COBEPIIIECHCTBOBATh
U TPUKIAAHBIX | HOBBIE METObI, UJIEH, OAXObI U
3a/1a4 B 00JIaCTH | aJITOPUTMBI PEIICHUS TEOPETUYECKHUX U
npodeCcCHoHaANIb | MPUKIIAIHBIX 33]1a4 B 00JIaCTH
HOH pohecCuOHATBHON e TENbHOCTH.
NeSITeIbHOCTH Baaneer:
- HaBBIKaMHU PEaIN30BaTh U
COBEPIIIEHCTBOBATh HOBBIE METO/IBI,
UJIEU, TIOJIXO/IbI U AJITOPUTMBI PEILICHUS
TEOPETHYECKUX U NMPUKIIATHBIX 3a/1a4 B
obnactu npodeccruoHaIbHON
JIeSITeIbHOCTH
OIIK-1.3. 3HaeT: - OCHOBEI KQUECTBEHHOI'O U YcTHBIN
[TpoBoaut KOJIMYSCTBEHHOTO aHaI13a METOJIOB ompoc
KQueCTBEHHBIN U | PEIICHHS BBISIBJICHHOMN MPOOJIEMBI.
KOJWYCCTBCHHEI | YMeeT:.
" aHau3 | - BEIOMpATh METOJI PelIeHUs
BBEIOPAHHOTO BBISIBJICHHOUN TIPOOJIEMBI, TPOBOAUTD €r0
METOH0B Ka4yeCTBEHHBIN 1 KOJINYECTBESHHBII
peuieHus aHaJIN3, MPU HEOOXOAUMOCTH BHOCUTh
BBISIBIIEHHOM HEO0OXOMMBIE KOPPEKTUBBI TSI

npoOJieMbl, TpU
HEOOXOIMMOCTH
BHOCHUT
HEOOXOIMMBbIC
KOPPEKTHBBHI.

JOCTUXKXCHUA OIITUMAJIBHOTI'O
pe3ynbTaTa.

Baaneer:

- HaBBIKaMU MIPOBOJIUTH KAU€CTBEHHBIN
M KOJIMYECTBEHHBIH aHaJIN3 METOJIOB
pelleHus BBISIBICHHON POOIEMBI,
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OLIeHU BaTbh 3(PPEKTUBHOCTD
BBIOPaHHOTO METO/A.

OIIK-2
Cnocoben
IPOBOJTUTH
HAy4YHBIC
WCCJICIOBAHHUS
dusnueckux
00BEKTOB,
CUCTEM U
IPOIIECCOB,
o0OpabaTbIBaTh
u
IPECTaBIIATh
IKCIIEPUMEHTA
JBHBIC JTAHHBIC

OIIK-2.1. 3Haer: VYcrHbii
BeiOupaer wim | - akTyanbHble IPOOJIEMbI, OCHOBHBIE orpoc
CaMOCTOSITENILHO | 3a/1a4M, HalpaBJICHUs, TEHACHIUH U
bopmynupyer NEPCIEKTUBBI Pa3BUTUS (PU3UKH, A
TEMY TaKXe CMEXHBIX 00JIacTei HAyKu U
WCCIICIOBAHMS, | TEXHHUKH. - IPUHIIUIIBI TUTAHUPOBAHUS
COCTaBJISIET HKCIEPUMEHTAIBHBIX HCCIIeIOBAaHUN
porpamMmy JUIsl pEIIEHUs [TOCTABJICHHOM 3a/1a4.
UCCIIEIOBaHMs. | YMeeT:
- CAaMOCTOATEJIBHO CTaBUTh KOHKPETHBIE
3aJjaud Hay4HBIX MCCIIEJOBaHUM; -
paccMaTpuBaTh BO3MOXKHbIE BapUAHThI
peanr3ay SKCIePUMEHTAIBHBIX
HCCIICIOBAHMM, OI[CHUBAs UX
JIOCTOMHCTBA U HEJOCTAaTKU.
Buaaneer: - HaBbIKaM# (hOpMyITHPOBATH
KOHKPETHBIE TEMBI UCCIICI0BAHUS,
IUTAHUPOBATh SKCIIEPUMEHTBHI 110
3aJJaHHOM MeToJuKe U1 3P PEKTUBHOTO
peleHMsl TOCTAaBICHHOM 3a1auu.
OIIK-2.2. 3naer: VYcTHbIl
- COBPEMEHHBIC HHHOBAIIMOHHBIE orpoc
CamocToATeNbH | METOJIMKU UCCIICIOBAHUMN, B TOM YHUCIIE
0 BBIOMPAET | C UCIIOJIb30BAaHUEM ITPOOIEMHO-
METObI OPUEHTHPOBAHHBIX MPHUKIIAJTHBIX
UCCIIEIOBaHMsl, | IPOTPAMMHBIX CPEJICTB.
pa3pabarbiBaeT | YmeeT:
u IPOBOJUT | - MpeJylaraTb HOBbIE METO/Ibl HAYYHBIX
UCCIIEIOBaHMs. | MCCIEeI0BAaHUN U pa3paboOTOK, HOBbIE
METOI0JIOTUIECKHIE TIOIXO/IBI K
PEIICHHIO MTOCTABICHHBIX 3a/1a4; -
CaMOCTOSITENIbHO BEIOMPATh METOBI
UCCIIeIOBaHMsl, pa3pabaThIBaTh U
IPOBOJUTH UCCIIEOBAHMUSL.
Baageer:
-HaBbIKaMH CaMOCTOSTEIbHO BHIOUPATh
METO/Ibl HCCIIeIOBaHUS, pa3padbaTbIiBaTh
Y TIPOBOJIMTH MCCIICIOBAHMSI.
OIIK-2.3. 3Haer: [TuceMeHHbIiM
AHanmu3upyer, - OCHOBHBIE TIPUEMbI 00pabOTKH U onpoc
MHTEPIPETHpPYE | NPEACTaBICHUS PE3YIbTaTOB

T,  OIICHUBAET,
MPEACTABISIET U

BBITIOJIHEHHOTO UCCIIEJOBAHUS; -
Nepe0BOM OTEUECTBEHHBIN U




3aIAIIAET
PE3YIBTATHI
BBINTOJHEHHOTO
HCCIIEIOBAHHUS C
000CHOBaHHBIM
M BBIBOJAMH U
PEKOMEHTalUSIM
H.

3apyOeHBIN HAyYHBIN OIBIT U
JOCTHIKEHUS TI0 TEME UCCIIeIOBAHUS.
Ywmeer:

- HCIIOJIb30BAaTh OCHOBHBIE IPUEMBI
00paboTKH, aHANIM3a U TIPECTABICHUS
AKCIEPUMEHTAJIbHBIX JIaHHBIX; -
dbopMyIUpoOBaTh U APTyMEHTHPOBATH
BBIBOJIBI U PEKOMEHIAITUH TIO
BBITIOJTHEHHOH padore.

Baageer:

- HaBbIKaMU 00pabOTKH, aHAIIU3a U
MHTEPIPETALMU MTOJTYYEHHBIX JaHHBIX C
HCIOJIb30BAaHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHIH; -
dbopMynupoBaTh U APryMEHTUPOBATH
BBIBOJIBI U PSKOMEHIAITUH TIO
MCCJIEI0BATENbCKOM padoTe.

IK-10
Bnaneer
METOIaMHI
TEOPETUYECKO
i pu3uKu B
MPUMEHEHUU K
npodeccruonan
bHBIM
3a/1a4am.

IIK-10.1.

Bnaneer
CIieMaJIbHBIMU
3HAHUSIMU B
obnactu
KBaHTOBOM
TEOPUH.

3HaeT:
OCHOBHBIC (DM3WYCCKUE SIBICHHUS H

OCHOBHBIE  IPHUHIMIBI  KBAaHTOBOU
TEOpUHU, TIPAHULBI UX IPUMEHEHUS H
IIPUMEHEHNE IIPUHLIUIIOB B Ba)KHEUIINX
MIPAKTUYECKUX IPUIIOKEHUSX;
OCHOBHBIC (PM3UYECKUE BEIUYHUHBI U
KOHCTaHTbl TEOPETUYECKON (PU3MKHU, UX
ONPENIENIEHUs, CMBICH, CHOCOOBI U
€IMHULIBI

byHaaMeHTalbHbIE

9KCIICPUMCHTBI B

HU3MEpEHHUS;

¢uznyeckue
obnactu

HCCIIENOBAHUS YaCTHMI[l M BOJH, M HX

pOIb B Pa3BUTHH HAYKHU.

YmMmeer:

OOBSACHUTh OCHOBHBIE HAOJIOTAEMBIE

MPUPOJHBIC W TEXHOTCHHBIC SIBJICHHUS,

3¢ deKTh "

byHIaMeHTaIbHBIX

TOYKH 3peHUS
(busnueckux
B3aMMOJICHCTBHH; yKa3aTb KaKHe
3aKOHBI OMNHCHIBAIOT TO WM WHOE

apneHre (3PQexT); WHTepHpeTUPOBaTh

CMBICIT  (PU3WYECKHX  BEIUYHH W
MMOHATHH; HCII0Ib30BaTh METOBI
ageKBaTHOIO bu3IIecKoro Hu

MAaTE€MAaTUYCCKOro MOJCIHNPOBAHUA U
METOJBbI
PCHICHUIO KOHKPECTHBIX HpOGHCM.

TCOPCTUUCCKOTO aHaln3a K

YcTHbpn
ompoc




Baaneer:
HaBbIKAMHU MHCIIOJIB30BAHUS OCHOBHBIX
(UBUYECKUX 3aKOHOB W IPUHIIUIIOB B
MPaAKTUYECKUX
HaBbIKAMH  MPUMEHEHUS

TEOPETUUYECKOTO

IIPUITOKCHUAX ]
OCHOBHBIX
METOJ0B aHaJIu3a

CBsA3HU 9JICKTPO- n TCIIIIO

COIIPOTUBJICHUA C TCIIJIOBBIM

pacIIMpeHUEM.

IIK-10.2.
Bnaneer
CIelaIbHBIMH
3HAHUAMU B
obnacTu
TEOPETUYECKOMN
MEXaHUKH 51
AIEKTPOIMHAMHU
KH

3HaeT: OCHOBHBIC 3aKOHBI JUHAMUKHU
MaTepUaIbHOMN
MaTepuaIbHBIX
3aKOHBI  JIBHDKEHUS

TOYKH OTHOCHUTCIIPHO HECUHCPIHAJIIBHBIX

TOYKH n CHUCTCMbI

TOYCK, OCHOBHBEIC

MaTepUaIbHOMN

CHCTEM OTCYECTa; KOJCOAHUS CHCTEM CO
MHOTHUMHU CTCIICHSIMHA CBO6OI[I)I n #HUx
OCHOBHBIC XapaKTCpI/ICTI/IKI/I; 3aKOHBbI U
HpI/IHIII/IHBI aHaHHTquCKOﬁ MCXaHUKU,
AIEKTPOIMHAMHMKHU.

Ymeer:

® [POBOJUTH TEOPETHUECKUE OLECHKH
(pacueTtsr) TEMIIEPATYPHBIX
3aBUCUMOCTEH KHHETHYECKUX
(37IEKTPO- W TEIIOCONPOTHUBIICHUE)
U PaBHOBECHBIX (TEIJIOEMKOCTH)
CBOMCTB;

® OMNpeaesiaTh Mpeaesibl BO3MOKHOCTH
MPUHSITHIX TEOPETHUECKUX MOJeNeit
IpH  HWHTEPIPETAlUd  CBOWCTB
KOHJCHCUPOBAHHBIX cpen
00yCIIOBJIEHHBIX s dexTom
AHTapMOHM3MA;

Baaneer:

OCHOBHBIMHA (1)I/ISI/III€CKI/IMI/I 3aKOHaMU U
MIpUHIUITIaMHA HCIIOJIB30BaHUA
TEOPETUUYECKOMN MEXaHUKH 31
SJICKTPOAMHAMHKN B MMPAKTUYCCKHUX
MIPUIIOKEHUSX
HCIIOJIb30BaHUSI  OCHOBHBIX
TEOPETUUYECKOTO aHauu3a Ui PEIIeHUs
3a7a4, CBSI3aHHBIX C  IpoleccaMmu

MEepeHOCa JJICMCHTAPHBIX 3apAdd0BbIX

METOJAMU
METOJIOB

PEIIETOYHBIX BO30YXKACHUM.

YcTHBIN
ompoc

IK-10.3.
IIpumensier
METO/BbI

3Haer:

TCOPCTUUCCKHUC OCHOBBHI, OCHOBHBIC

IOHATHSA, 3aKOHbI U MOACIHN JIMHEMHBIX

YcTubin
ompoc




9

MaTeMaTU4eCKO | U HEJIMHENHBIX YpaBHEHUU
i ¢u3ukd I | MaTeMaTHYeCKON (PU3HKH.
IIOCTAaHOBKM U | YMeeT:
pelieHus 3ajaad | MOHUMAaTh, HU3Jaratb M KPUTUYECKHU
B aHAIU3UPOBATH 6a30ByI0
npodeccuoHasp | odmeduznyeckyro uHdopmaruio;
HOM MOJIb30BATHCS TEOPETUUYECKUMU
NEeSATEIbHOCTH OCHOBaMH, OCHOBHBIMH TIOHATUSMH H
MOJICJISIMA  JIMHEWHBIX M HEIUHEHHBIX
YpaBHEHUI MaTEMaTHUECKON (DU3UKH.
Baapeer:
MeTogaMu  00pabOTKM W  aHalu3a
SKCIEPUMEHTAIIBHON U TEOPETHYECKOU
bu3nIecKoi HHPOPMAIIHH.
IIK-10.4. 3naer: YcrHbii
Cnocoben OCHOBHBIE MOJICNIM U MPUOIMKEHUS], B | OIIPOC
HCII0JIh30BaTh 4acTHOCTU cooTHoueHuss OHcarepa u
OCHOBHBIE [Ipuroxuna, BO3MO>KHOCTH
METO/IbI OPUMEHEHHUS  ATHUX  3aKOHOB W
TEOPETUYECKOW | MPUHIMUIOB JUIsl TMOHUMAaHHUS CYTH
busuky. SBIICHUHN MepeHoca; OCHOBHBIE
CTaHAaPTHI, bopmblI, npaBuiia

COCTaBJICHUS] HAYYHOU JIOKYMEHTAlUU 1
KX OTJICJIbHEIC OCOOCHHOCTH.

YmMmeer:

KPUTUYECKH OILICHUBATh CJIEICTBHUS TEX
WO WHBIX PELICHHUH, OTKPBITHUA B
TEOPETUYECKON dusuke,
JAJbHEUIIUN XOJ Pa3BUTHUS HAyKU B
MPUMEHSATH

npu

Ha

1EJIOM;
MOJTyYCHHBIC

3HaHUS,
U3Yy4YEHUU
TEOPETHUECKON (DU3UKH, ISl PEIICHUS
KOHKPETHBIX (bu3IIeCKuX 3a/1a4;
COCTABJISITh JOKJIAJbI IJIsi BHICTYTUICHUS
Ha pa3IM4YHBIX (Popymax, 3aceqaHusX,
CEMHUHapax.

Baaneer:

BO3MOKHOCTBIO TPUMEHSTh METO/bI
TEOPETHUUECKOU buznku JUTSt
dbopMupoBaHus OOMIMX B3TIIAIOB Ha
XapaxkTep HAYKH,
HCCIICIOBAHHIA;

Hay4HbIX
THIIOBBIMHU
METOA0JIOTUSIMH, IIpUEMaMH,
TEXHOJIOTMSIMHU, TMPUMEHSIEMBIMU  IIpU

HaIllMCaHUuu, COCTaBJICHUHA O630p0B
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MPOBEJCHHBIX HAYYHBIX MCCIIEIOBAHMIA;
CYILIECTBYIOIIMMH METOJaMHU, 3aKOHAMH
TEOPEeTUYEeCKOW  (PU3UKHU,  KOTOpBIE
MO>KHO NPUMEHUTH ISl pEeIIeHus 3a1a4
B Pa3IMYHBIX 00JIACTSAX.

MK-11
Crniocoben
MOHUMATh
TEOPHIO U
METO/IbI
UCCIICIOBAHHSI
bu3uKu
KOHJICHCHPOBA
HHOTO
COCTOSTHUS
BEIICCTBA

IIK-11.1. 3Haer: IIuceMeHHBIN
bazosnie TUIIBI CBSA3EH B KOHJAEHCHUPOBAHHBIX oIpoc
TEOPETUYECKHE | Cpelax, KiiacCu(UKAIMIO BEIECTB —
3HAHUS 1O | METaJUIbI MOJYIPOBOIHUKH U
busnke JIUBJICKTPUKH; CBSI3b CTPYKTYPHI U
KOHJCHCHUPOBAaH | CBOMCTB KOHJCHCHUPOBAHHBIX CPE]I;
HOT'O COCTOSIHUS | AMarpaMMbl COCTOSIHUS MHOTOQTOMHBIX
3 MaTepHaioB.
byHIaMeHTalbH | YMeeT:
BIX pa3zenioB | OIICHUBATH THUII CBSI3U B
oO1e 1 | KOHJICHCUPOBAHHBIX CPEaxX COTJIACHO
TEOPETHYECKON | MX KJIACCU(UKAIIUU — METAILIIBI
bu3nKwy; MOJIYITPOBOJTHUKH U JIUDJICKTPUKH;
CTPOUTHh OMHAPHBIC TUATPAMMBI
COCTOSIHHMSI MaT€pUAJIOB.
Baageert:
3HAHUAMHU 00 SHEPTHH B3aUMOJCHCTBHUS
MEXy aTOMaMU ISl pa3JIMYHbIX TUIIOB
CBsI3€H; yMEHHEM pacuInpoBKe
JIMarpaMM COCTOSTHUSI MHOTOATOMHBIX
MaTepHuaoB
nIK-11.3. 3Haer: YcTHBIN
CoBpeMeHHbIE (dhopMupoBaHHE 3apSTOBBIX onpoc
Mpe/iCTaBiICHNs] | BO3OYKIEHUH U UX peaKcalluio;
0 nporecchl GOpMHUPOBAHUS
(hopMHUPOBAHUH | pABHOBECHBIX U TPAHCTIOPTHBIX
(buznIecKux CBOMCTB; TEMIIEPATYPHBIC 3aBUCUMOCTH
CBOICTB MEXaHUYECKUX, DIIEKTPUUECKUX,
KOHJICHCUPOBAH | TEIJIOBBIX, MATHUTHBIX M ONITUYECKHUX
HBIX Cpel. CBOMCTB KOHJICHCUPOBAHHBIX CpeJ;

CBSI3b CTPYKTYPbI C MEXaHUYECKUMU
AIIEKTPUUYECKUMH, TETJIOBBIMH,
MarHUTHBIMH U ONITUYECKUMHU
CBOMCTBaMH.

Ymeer:

OIICHUBATh MapaMeTPhI 3aPSTOBBIX
BO30YKICHUM U UX pellakcalluy Ipu
(bopMHpPOBaHUN KHHETUYECKUX
CBOWCTB; MHTEPIPETUPOBATH
TeMIIepaTypHble 3aBUCUMOCTH
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MCXaHHUYCCKHX, BHGKTqueCKHX,
TCIIJIOBBIX 1 MAaIrHUTHBIX CBOI>'ICTB
KOHJICHCUPOBAHHBIX CPEI.

Baapgeer:

METOJaMH OIICHKHU ITapaMeTPOB
TEeMITepaTypHBIX 3aBUCUMOCTEH
BHGKTpI/I'-IGCKI/IX 1 TCIIJIOBBIX CBOI>'ICTB
KOHI[GHCI/IpOBaHHBIX cpeﬂ 110
BKCHepI/IMeHTaJIBHbIM JaHHBIM,
METO/IaMH TE€OPETUUECKOMN OLICHKU
MapamMeTpPOB, IICKTPUICCKUX U
TEIJIOBBIX CBOMCTB, METOAAMU
WHTEPIPETALMH CBSA3H JIEKTPUUECKUX
1 TEIJIOBBIX CBOMCTB C aHTAPMOHHU3MOM
KOJIeOaHUI aTOMOB PEIICTKH.

MK-11.4. 3HaeT: QU3HUKY OTIUYUTEITHHBIX YcrHbIi
Ocobennoctu 0CcOOeHHOCTEN (POPMUPOBAHUS CBOMCTB | OIIPOC
CBOWCTB B | B MOHO- U MUKPOKPUCTAJUTMYECKHX,

MOHOMHUKPOKPH | KepaMHUYECKUX U HaHOMaTepHasax.
CTAJUNIMYECKUX, | YMeer:

KepaMu4eckux M | MHTepnpeTupoBaTh 0COOCHHOCTH
HaHO KHHETUYECKUX CBOMCTB
MaTepuaiax MUKPOKPHUCTAJUTMYECKUX,
KepaMHUYeCKHX U HAHOMATEPUAJIOB.
Baageer:

CnocobaMu OIIEeHKH KHHETHYECKUX
CBOICTB HAHOCTPYKTYpPHUPOBAHHBIX

MaTCpHraJIOB.

4. O0bem, CTPYKTYypa U coJep:kaHue TUCHUIIINHBI.
4.1. O6beM AUCLUIUIMHBI COCTABISET 2 3a4yeTHbIe €AMHUIbI, /2 aKaJeMUUYECKHX Yaca.

4.2. CTpyKTypa IMCHUIIHHBI.

Buabl yueoHoii padoThbl, BKIIOYast
CaMOCTOSATEIbHYI0 PadoTy CTYeHTOB (B
Jacax)
= = DopMbI TEKYLLEro
(=" © ) < O
= g 2 z T KOHTPOJIs
Paznensl 1 TeMBI 3 g g 2 8
s = 8w = = ycneBaeMocTd u
Ne JUCHMILINHBI 5 = S = 2= o = .
S = F = = = MPOMEKYTOYHOM
n/n 10 MOAYJIAM Z == s & g =
o = e = = a aTTeCTaAlMU
= =8| 88 g e
= < s S
= = =
© =2
Mopnyas 1.. dnekmponnasa cmpykmypa u céoicmea Memanios
1 Tema. 1.Kmaccuueckue wu |7 |2 2 1 VYcTHbI 1
KBaHTOBO - MEXaHHUYCCKUEC MMHACHEMEHHBIN
MMpEACTaBJICHUA B TCOpHUUn orpocC
METAJJIOB. [Tpubmxenue
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CBOOOJTHBIX JIEKTPOHOB.

Tema. 2. TermnoeMKoCTh
®depmu-rasza. [ImoTHOCTB
AJIEKTPOHHBIX COCTOSTHUM.

Tema 3. 3onsl bpuuiosna.
3aKoH UCIIEpCUun I E:
000011IECTBIEHHBIX

AJIEKTPOHOB B noJie
NEPUOANYECKOr0 NOTEHIMAA.

KOHTpPOJIbHAS
pabora

TCCT

Tema 4. Kunemuueckue ceoti-
cmea Memarnnos.
CooTHOILICHUS Omn3arepa.
O0600611eHHbIC YpaBHEHHS
nepeHoca.

Y cTHEIN
onpoc

Tema 5. CBsi3b
AJIEKTPOCOTIPOTUBIICHUS c
TEpMUYECKOl  aedopmariueit
(aHrapMOHU3MOM  KOJIeOaHUH
aTOMOB)

TECT

Hroro no moay.amo 1:
36 yacos

7

14

14

8

Moayab 2. JHepreTnyecKui

CIICKT

¢doHOHOB N

TEeIlJ

OBbLI€e CBOMICTBA

Tema. 1. ®OHOHBI

['paHUIBI YaCTOTHOTO CHEKTpa
KoJIe0aHui PEIIEeTKH.
Konebanuss  memoukun w3
aTOMOB OJIHOTO COpTa.

7

1

VYCTHBIN 1
UCHEMEHHBIN
onpoc

Tema 2. KonebaHus LEMOYKHU
U3 aTOMOB JIByX COPTOB.
AKyCTHYECKHE M OINTHUYECKUE
MOJbI KOJIEOaHUMH.

YcTHBIN
onpoc

Tema 3. TermnoeMKoCcThb
TBepABIX Tel. [lpuOmmkenue
OiHmTeiiHa u Jlebas.

TECT

Tema 4. TemnnoBoe
pacIIMpeHHue.
Mukpockonudeckas u
(eHOMEHOIOTHYECKHE TEOPUHU

TECT

Tema 5. TennonpoBOAHOCTS.
Teopernuecknii pacuer
TEIJIOCONIPOTUBIICHHUS.
OMIUPUYECKH YCTAaHOBJICHHAs
CBS3b TEILIOCONPOTUBIIEHUS C
AHTApPMOHU3MOM KOJICOaHUH.

KonTponbHas
pabora

HToro no mopy.ao 2:
36 yacoB

14

14

Hmozo no oucuyunnune: 72
uac

28

28

16

3a4yer

4.3. Conep:kaHue QMCHUILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3eiam).
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4.3.1. Cooeprrcanue 1eKWUOHHBIX 3AHAMUIL RO OUCYUNTIUHE.

Mooyns 1. dInekmponnasa cmpykmypa u c60iucmea Memasios.
Tewma 1. [Toustue meramia. Kimaccuueckast 31eKTpOHHASI TEOPHUST METAJLIOB.

KBaHTOBO-MeXaHMUYECKHE NPEACTABICHUS B TEOPUM METAJUIOB. DHEPIus 3JIEKTPOHHOIO rasa.
[TpubinxkeHne CBOOOAHBIX MIEKTPOHOB. DJIEKTPOH B I0JI€ NEPUOANIECKOTO IOTCHIUAIA.

Tewma 2. [IpubnmkeHre moYTH CBOOOTHBIX AJICKTPOHOB.

Tema 3. 3onbl bpwumosna. Iloctpoenue 30H bpwimosHa. 3akoH Aucrnepcu  Ais
0000IIECTBICHHBIX 3JEKTPOHOB B IOJie MEPUOAMYECKOTo moTeHuuanta. CpaBHeHHE Mojeseit
cnaboi U CUIIBLHOM CBsi3el. 3anoiHeHne 30H bpuiuitoaHa 3HaUeHUSIMU SHEPTUHU JEKTPOHA.

Tema 4.Kunetnueckue cpoiictBa MetamuioB. CootHomenus Ounzarepa. O000IIeHHBIC YpaBHEHUS
nepeHoca. MexaHu3Mbl PACCESTHUE AJIEKTPOHOB B IMEPEXOJHBIX M HENEPEXOAHBIX MeTasulax.
Jnuna cBoGomHoro mpobera. XapakTepUCTUYECKHME BpeMEHa B TEOPHUH 3JIEKTPOIPOBOJHOCTHU
KOHJICHCUPOBAHHBIX CPEI.

Tema 5. CBs3b DIIEKTPOCONPOTHUBIICHHS C  TepMUYecKod naedopmanmeid (aHrapMOHHU3MOM
KosieOanuit aToMoB). HOBBII 1TOIX0/T K BEIBOTY (hOPMYII 11T 3JICKTPOCOPOTHBIICHUS METAJIIIOB.

Mooyns 2. Inepeemuueckuii cnekmp ()OHOH06 U Mmeniosvie c0ICmea

Tema 1.YpaBHenue ynpyrod BOJHBL. ['paHHIBI YaCTOTHOTO CIIEKTpa KOJIEOAHUW PEHISTKH.
Hynesbie konebanus. @ononsl. Konebanus 11emoyky U3 aTOMOB OJTHOTO COPTA.

Tema 2. KonebaHusi 1EOYKH W3 aTOMOB JIBYX COPTOB. 3aKOH AMCIIEPCHU B aKyCTHUECKOW U
ONTUYECKOI BETBAX KOJeOaHUH aTOMOB.

Tema 3.TennoeMKocTh TBEpABIX Tel. OYHKINU CHEKTPaIbHON IUIOTHOCTU COCTOSIHUM B MOJENIN
Hebas u Ditnmreiina. [lpubmmkenue Dinmreiina. [Ipubnmkenue [{ebas. CooTHOLICHHE MEXIY
XapaKTEePUCTHUECKUMH Temrieparypamu [lebas n DitHmTeiina.

Tema 4.TemnoBoe pacmupenue. Mukpockonuueckas U (PEHOMEHOIOTUYECKUE TEOPHUHU.
Uctunneie u cpennue 3HaueHust KTP. CBsi3b TEmIIOBOTO pacmiupeHus ¢ JpyruMu CBONCTBAMU.

Tema 5. PemerouHast TeronpoBoJHOCTb. HopmalibHble mpoliecchl W HpoIecchl nepedpoca.
BrelpaxkeHne JuIs  pacdera TEIUIONPOBOJAHOCTH B KBAa3HUTAPMOHHYECKOM  MPHOIMKEHUH
(JIeitO¢ppuna u lnomana). Pacuer TemaoCONPOTUBIECHUS C YyYETOM aHTapMOHU3Ma KosieOaHui
aTOMOB. XapaKTepPUCTHYECKOE TEIIOCONIPOTUBIICHHUE.

4.3.2. Cooeprcanue npakmuyeckux 3aHAmMuil no OUCYUNIUHE

Mooyne 1. dnekmponnas cmpykmypa u ce0icmea Memasioe.
Tewma 1. ['a3 snexkTpoHOB.
1. Dueprus 3J€KTPOHHOTO rasa.
2. TlceBmomoreHuua.
3. MarHuTHasi BOCOPUUMYHBOCTb U TeI0OeMKOCTh Ddepmu-rasza. [II0THOCT 3IEKTPOHHBIX
COCTOSIHUH.
Tewma 2.
4. 3amnoyiHeHUE YHEPreTUYECKUX 30H 3HAYEHUSIMH SHEPTUil.
5. DnexTpoHHas CTPYKTYpa KUIKUX METAJIIOB.
Tewma 3.
6. Tl'anpbBaHOMarHUTHBIE CBOICTBA METAJIOB.
7. ®opmynbl s pacuera snektpoconportuBienus (bmoxa-I'pronaiizena, Jx. 3aiimana,
Ky60).
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Tema 4.
8. 3akon Bunemana-®pania.
9. Tlpupona cBsI3U JIEKTPOCONPOTUBIICHHS C TEPMHUYECKOM JiehopManieii MeTaJlJIOB

Tema 5.

OcobeHHocTH (hOPMHUPOBAHHMS CONTPOTUBIICHUS B (peppOMarHeTukax Ha npumepe 3d merayuios, B
3JIEKTPOHHBIX coennHeHussXx Cu-Zn u MexaHn4deckux cMmecax. KoppensiinoHHbIN aHanu3 1aHHBIX
0 AJIEKTPOCOMPOTHBIICHHUIO M TETNIOBOMY PAaCcHIMPEHHIO crutaBoB Cu-Zn.

Mooyne 2. Inepzemuueckuit cnekmp ()OHOH06 U Menjiosvie c60ICmea
Tema 1. ®oHOHBI
1. HyneBble konebanus. XapakTepucTuieckas Temmeparypa Jlebas.
2. 3aKoHBI IUCIIEPCUU YACTOTHI, (ha30BOIl U rPYNIOBON CKOPOCTEN ISl HEMOYKHA M3 aTOMOB
OJIHOTO COpTa.
Tewma 2. KonebaHust aTOMHBIX LIETIOYECK.
3. OcoOEHHOCTH aKyCTHYECKHX M ONTHYECKHX MOJ KOJICOaHHMA ISl IETTOYKH U3 aToMOB 2*
coptoB . loHHO-TIIIa3MeHHas 4acToTa. 3amnpelieHHasi 30Ha YaCTOT B MOHHBIX KPUCTAJUIAX.
4. VYder BIUSHUS B3aUMOJCUCTBHS aToMa ¢ 4-Msl OJIMDKAUIIMMU COCEISIMU.

Tewma 3. TermoBoe paciiupeHue.
5. OCOOEHHOCTH TEIJIOBOIO PACIIMPEHUs] aHU30TPOMHBIX M PHIXJIOYIaKOBAaHHBIX CTPYKTYP
(orpunatenpHbie 3HaUeHUS KTP).
6. OCOOCHHOCTH TEIUIOBOTO PACHIMPEHHS] KOMITO3HIIMOHHBIX CIUIOIIHBIX M TOPUCTBIX
MaTepuasoB.

Tema 4. TerutoeMKOCTE

7. Pacuer TEmI0€MKOCTH II0 MOICIN [[e6a51 H CPaBHCHHC C SKCIICPUMCHTOM. Ocobennoct
TCIIJIOEMKOCTHU B HAHOPA3MCPHBIX CUCTCMAX.

Tema 5. PoHoHHOE TCIIOCOIIPOTUBJICHUC

8. Yduer BiMsAHUS aHTapMOHM3Ma TIpU pacdyerax TeruioconpoTuBieHus. CBs3b
TEIIOCONPOTUBIICHUS C TEPMUUYECKOH ehopMarient.
9. OCOOEHHOCTH TETUTOCOTPOTUBIICHNSI aHH30TPOIHBIX U PHIXJIOYMAaKOBAHHBIX CTPYKTYP.

5. O6pa3zoBarejibHbIe TEXHOJIOTHN:

B cootBerctBuu ¢ tpeboBanusmu PI'OC BO mo peanusanuu KOMIIEHTEHTHOCTHOTO
MOJIX0Ja, IUCUUIUIMHA NpPeIyCMaTpUBAaeT ILIMPOKOE MCIONIb30BaHHE B Y4eOHOM Ipoliecce
AKTHUBHBIX ¥ MHTEPAKTUBHBIX ()OPM 3aHATUN B BUAE: JIEKIUU, CECMHHAPOB, KOHTPOJIBHBIX padoT,
KOJJIOKBHYMa, M 3a4eTa. B mpomecce  mpemomaBaHUsl — JUCHUIUIMHBI  «DHEPreTHYECKHN
CHEKTp DJEKTPOHOB U (POHOHOB» MPUMEHSIOTCS CIEAYIOIUE OO0pa30BaTENbHBIE TEXHOJIOTHU:
pasBuBatoiiee o0y4ueHue, mpooaeMHoe 00yUeHNE, KOJUICKTUBHAS CUCTeMa 00Y4YeHHUs, IEKIIMOHHO-
3aueTHasi cucreMa ooydenus. [Ipy UTeHWH MaHHOTO Kypca MPUMEHSIOTCS TaKhe BUABI JIEKIIHi,
KaK BBOJIHAafA, JIEKIUsA-MHGOpMaIus, o030pHas, MpoOjeMHasi, JeKIus-BU3yanu3arus. Jlekuun
COMPOBOXIAIOTCA MPEACTABICHHEM MaTepHalioB BHUIE MPE3CHTAlMid C HCIOJIb30BaHUMN
aHUMAIlMH, BBIXOJ HA CalTB, TJe  NPEJCTABICHBI COOTBETCTBYIOIIWME WIIIOCTPAMH U
JEMOHCTpAIIMU JIJIsl M3JIaraeMoro Marepuana.

[Tpu ipoBeIcHUH 3aHATHUI UCIIONTB3YIOTCS KOMIBIOTEPHBIE KJIACCHI, OCHAIIICHHBIC
COBpEMEHHON KOMIBIOTEPHOU TEXHUKON: MYJIbTUMEHA MPOSKIIMOHHBIM 000PYIOBAaHUEM U
WHTEPAKTUBHOM JTOCKOM.

YaeneHBI BEC 3aHATUN, MPOBOAMMBIX B HMHTEPAKTUBHBIX (Qopmax (Jekius-Oecena,
JCKIUSA-TUCKYCCHSI, JICKIUA-KOHCYJIBTAINSA, TPOOJIEMHAs JICKITHS, JeKIHS-BU3YaTH3aIHs,
JeKIUs ¢ 3alJIJaHUPOBAHHBIMHM OINMOKaMH),  OIpenessieTcs TIaBHOW MeNblo (MHUCCHEH)
NPOTPaMMBI, OCOOCHHOCTHIO KOHTHHTEHTAa OOYYaroIIUXCs | COJICpYKaHNEM  KOHKPETHBIX
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JUCLUUIUIMH, U B LIE€JIOM, B yU€OHOM MpOLEecCce MO JaHHOH AMCLUUILUIMHE OHU JOJKHBI COCTABIIAThH
He MeHee 20 4acoB ayJUTOPHBIX 3aHATHI. YUCIO JEKIMH OT O0ILEro yrcia ayTuTOPHBIX 3aHITHI
OTIPE/IEIICHO yU4eOHOM MPOrpaMMOi.

Jns  BBINONMHEHUS (PU3MUECKOTO TPAKTUKyMa HM  TOATOTOBKE K IMPAKTHYECKUM
(ceMUHApCKUM) 3aHATUAM H3/laHbl y4eOHO-METOANYECKHE 1TOCOOUs U pa3pabOTKU, KOTOPHIE B
COYETaHUU C BHEAYAMTOPHOW pabOTOH CIOCOOCTBYIOT (OPMUPOBAHHIO U PA3BUTHUSA
npodecCHOHATIBHBIX HABBIKOB oOOydaromuxcs. B mpouecce  1abopaTopHOro npakTHKyMa
dopmupyeTcsl y CTyIEHTOB yMEHHUE MPOU3BOAUTH PACUEThl C MOMOINBIO MaKeTa CTaHIAPTHBIX
KOMIIBIOTEPHBIX MAaTEMaTHYECKUX IpPOrpaMM, YTO  IO3BOJISIET CYLIECTBEHHO HPUOJIN3UTH
YPOBEHb KYJBTYpPBl CTaTUCTHYECKOW OOpaOOTKH pe3yabTaTOB HM3MEPEHHMI B TMPAKTHKyME K
COBPEMEHHBIM CTaHJIApTaM, NPUHATBIM B HayKE M IPOM3BOACTBEHHOM JesTesbHOCTH. Ha atmx
3aHATHUSIX CTYAEHTBHl 3aKpEIUISIOT HaBBIKM (MpUOOpeTeHHble Ha 1-2 Kypcax) 1O OLEHKE
HOrPEIIHOCTEN pPe3yJbTaTOB M3MEPEHMH, YTO COBEPLIEHHO HEOoOXOAMMO [uii paboThl B
CHEUHATBHBIX YYeOHBIX U IPOU3BOJICTBEHHBIX JIAOOPATOPHUSIX.

6. YueOHO-MeTOANYeCKOe o0ecTieyeHrne CAMOCTOATEILHOH PadoThI CTY/ICHTOB.

CaMocrosiTenbHass paboTa CTYACHTOB, IPEIyCMOTPEHA YU4eOHBIM TUIAHOM B 00BeME HE
MeHee 50%, B TOM 4rclie TOJIrOTOBKA K SK3aMEHaM U 3aueTaM, OT 00IIero KOJu4ecTBa 4acoB.
Ona HeoOxomuma 11 Oojiee TIIYOOKOTO YCBOEHHS HM3y4aeMoro Kypca, (popMHpOBaHUS
HaABBIKOB KCCJICIOBATEIILCKOH pabOThl M YMEHHE NPUMEHSITh TEOPETHUCCKUE 3HAHHS Ha
npaktuke. CamocrosiTensHas paboTa JOHKHA HOCHUTh CHCTEMAaTHUYECKHH — XapakTtep.
Pe3ynbraThl caMOCTOSTENILHOM PAaOOTHl KOHTPOJUPYIOTCS MPENOaBaTeIeM U yYUTHIBAIOTCS
IpU aTTeCTallik CTyAeHTa (3ayeT, dk3aMmeH). [Ipm 3TOM mNpoBOAATCS: TECTHPOBAHHUE,
IKCIPECC-ONPOC Ha CEMHUHAPCKUX W MPAKTHYCCKHUX 3aHATHUSX, 3aCIyIIUBAaHUE JOKJIAO0B,
poBepKa MUCHMEHHBIX Pa0dOT H T.1.
CamocrosTenbHas paboTa CTyICHTOB PEan3yeTCsl B BUTIC:
® TIOBTOpPEHHUSI TPOMACHHOTO MaTepHaa;
® [IOATrOTOBKH K JIAOOPATOPHO-TIPAKTUYECKUM paboTaMm;
e odopMIIeHHsI JTaOOPATOPHO-TIPAKTHYECKUX padOT (3amojIHeHHUE TaOIHI], pelieHue
3a/1a4, HallMCaHue BHIBOJIOB);
® TIOJITOTOBKH K KOHTPOJILHBIM paboTam;
® BBLINOTHCHHS HHIUBUAYATBHBIX 33/IaHUN TI0 OCHOBHBIM TeMaM JUCIUILTAHBI.
Hmozoewlii Kohmpoib. 3a49€T B KOHIIE CEMECTpPa, BKIFOYAIOLIHA TPOBEPKY TEOPETHIECKUX
3HAaHUH U yMEHUE pPeleHHs 110 BCeMY MPOiiIeHHOMY MaTepuaiy.

[IpumepHoe pacnpesiesieHne BpeMEHH CaMOCTOSITEIbHON pabOThI CTYAEHTOB

IIpuMepHas TpyA0EMKOCTD, a.4.

Bua camocrositensHO# paboTh Ouno- 3309Has
Ounas
3a04Has
Texymasa CPC
paboTa C JeKIIMOHHBIM MaTepHUajoM, ¢ yueOHOM 4
JUTEPATYPOU
CaMOCTOSITENIbHOE U3yYEHUE Pa3/IeOB JUCIUILINHBI 2
MOJTrOTOBKA K Ja00opaTOpHbIM paboTam, K 4
MPAKTUYECKUM U CEMUHAPCKUM 3aHSTHUIM
MOJTrOTOBKA K KOHTPOJIBHBIM paboTam, 2
KOJIJIOKBUYMaM, 3a4€TaM

TBopueckasi npodaemHo-opuenTHpoBaHHasi CPC
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MIOUCK, U3yUEHHE U NPe3eHTaLUs UH()OpMaIUH 110 2
3aJJaHHOH Mpo0bJieMe, aHAJIN3 HAYyYHbBIX MyOInKaui
10 3aJaHHOU TEME

HUroro CPC: 16 uacoe

7. ®oHA OILEHOYHBIX CPEACTB sl NMPOBeJeHUN TEKYIero KOHTPOJIS yClHeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIMH MO0 UTOraM OCBOEHMS JTUCIHUIJINHBI.

7.1.TunoBble KOHTPOJIbHBIC 3aIaHUA

7.1. 1. IlpumepHbIe BONMPOCHI IJIsI CAMOCTOSITEJIbLHOI PadoThI MO pa3aeny
«OneKmponnas cmpyKmypa u céoiicmea Memaiioey

1. TemnepaTypHasi 3aBUCUMOCTb 3JIEKTPOCONPOTUBIICHUS METAIJIOB (CILIABOB);

2. TemnieparypHasi 3aBUCUMOCTb TEIJIOBOI'O PAaCIIMPEHUsI METAIIOB (CIJIAaBOB);

3. 3aBUCUMOCTb JIEKTPOCOTPOTUBIICHUS OT TEPMHUUECKON JeOopMaIllii METAIIOB (CILIaBOB);
4. PazneneHne MEXaHU3MOB pacCessHUs 3JEKTPOHOB B pa3IMUHbIX IPOBOIHUKAX;

5. TemnepaTypHasi 3aBUCUMOCTb MATHUTHOW BOCIIPUUMYHMBOCTH METAJIJIOB (CILIABOB);
6.TemneparypHas 3aBUCUMOCTb TEIJIONPOBOJAHOCTU METAJIIOB (CIJIAaBOB);

7. OcOOEHHOCTH U3MEHEHUS CBOWCTB METAJUIOB (CIJIAaBOB) MPH (a30BBIX MEPEX0/ax MEePBOro
U BTOPOI'O poJia;

8. BennumHa XapakTeprCTUIECKOTO 3JIEKTPOCOMPOTHBIICHHS B 3aBUCUMOCTH OT KOHIICHTPAITUH
B JIBOMHBIX CILIaBaX.

9. CBs13b MeX 1y pa3JIMYHBIMU PAaBHOBECHBIMU U HEPAaBHOBECHBIMH CBOMCTBaMU;

10. OcoGeHHOCTH CBOMCTB CIUIABOB: C 'MIAHTCKMM MarHUTOCONPOTUBIEHUEM; C 3(pHEKTOM
namsTH (GOPMBI; CIUIABOB, 00JIaIAIOMINX CBEXIUIACTHYHOCTHIO H T.JI.

7.1.1. TunoBbie KOHTPOJIbHbIE TECTOBbIE 32 IaHNS

BAPUAHT 1

1. Yro asnsercs cneacTBUEM OrpaHMUYEHHOCTH Pa3MEPOB KPUCTaIa PH
PaccMOTPEHHUH MOBEJEHUS CBOOOIHOTO 3JIEKTPOHA B MeTajuie?

1) Bepxuuii npesien sHeprum CBOGOIHBIX SNEKTPOHOB.
2) JTUCKPETHOCTh SHEPTETHYECKOTO CIIEKTPA.
3) Bo3MOKXHOCTH TIpeHeOpeKeH s 00IIel TOTeHIHATbHOM SHEPTHEA.
4) PaccMoTpeHMe MOBEICHHS 3IEKTPOHOB B MOTEHIMANBHOM AMe (B MeTaJle)
5) Bo3MOKHOCTb IpeHeOPEREHHS TIEPHOAMUECKMM TIOTEHITMATIOM.
2. UeMm 00ycioBiIeHa cabocTh TIEPUONIECKOTO IOTEHIHANA?
l) MasiocThi0 MOTEHIIMATBHON YHEPTUU B3aUMOICHCTBUA SJIEKTPOHA C HOHOM.
2) DKpaHUPOBKOi HOHOB GBICTPHIMH IEKTPOHAMM.
3) MasocThio NpeBbIlIEH s KHHETHYECKOH SHEPTHH Ha/l TOTEHIMATLHOM.
4) BonbmMu 3HAYEHUAME SHeprun Depmu.
5) He3nauutenbHBIM NPeBbILIEHUEM MOTEHIIMATBHON SHEPTHH HAJl KHHETHYECKOM.
3. Kakue BONHOBBIE BEKTOPA SKBUBAIEHTHBI IPYT ApYyTy?
1) Otnuyaromuecs Ha 2m/L.
2) Otnuyaromyecs Ha 27/a
3) MakcuManbHbIit 1 MUHUMAJTBHBIN BEKTOPA.
4) Otnuuaronmecs Ha Ke
5) Ormmuaromuecs Ha 2m/A.
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4. Yem 00ycCIIOBIEHA TEMIIEPATYPHAS 3aBUCHMOCTD 3JIEKTPOCONPOTUBIIEHUS METAILIOB?
1) UsmenenneM BkIafoB paccesHus Ha Ae)eKTax MpU H3MEHEHHU TeMIIEPaTyphl.
2) M3MeHeHneM aMIUTUTYIBI KOJICOaHHH ¢ TEMIIEpaTypOil.
3) U3menenuem aHrapMOHH3Ma KoJeGaHuil ¢ TeMIepaTypoii.
4) U3meHeHneM 4acTOThI KoJ1eOaHUii aTOMOB.
5) Bospacranuem 4mcna craTHdecKux Ae(eKToB PElIeTKU ¢ TeMIEPaTyPOi.
5. B KakoM cilydae 3aKOH JMCIIEPCHH JUIS SJIEKTPOHA HENPEPHIBEH?
1) DnexTpon B MeTae.
2) DNeKTPOH B poJie MEPHOANIECKOTO MOTEHIHANA.
3) DrekTpoH B 6ECKOHEYHOM MPOCTPAHCTBE.
4) DnexTpoH B MEKATOMHOM HPOCTPAHCTBE.
5) Dnektpon ocuunMpyeT BOIU3M HOHA.
6. Unc10 3aHATHIX SHEPTETUYECKUX COCTOSHUIA 1711 TPEXBAIEHTHOTO METaJLIa:
1) »N; 2)N; 3)2N; 4)3/2N; 5)1/3N.
7. TlapameTp, onpeeNsionmii sHepruto depmu:
1) Yucno snexrpoHoB
2) BaseHTHOCTh MeTalia
3) Pasmepn! kpucTaia
4) TInoTHOCTH BelIecTBa
5) KonueHTparus 31eKTpOHOB.

8. Kakue 0OCHOBHbIE YIIPOLIEHHS UCIIOJIB3YIOTCS IPU PACCMOTPEHUU HPUOIMKEHHUS TOUTH
CBOOOHBIX 3JIEKTPOHOB?

1) Ipenebperarorcs MOTEHINATIOM B3aUMOIEHCTBHS IEKTPOHA C HOHOM.

2) IpenebperaeTcs sHeprueii, HeOOXOAUMOI ISl BHIPBIBAHHS HIEKTPOHA U3 METAILIA.
3) Ipenebperaercs cyMMapHOii MOTEHIMATILHOM SHEprHeii SMeKTPOHA.

4) PaccMaTpuBaeTCs 3JIEKTPOH B TIOTEHIMAIBHON sMe.

5) PaccmarpuBaeTcs IBHMXEHHE OJHOTO 3IEKTPOHA B TI0JIE HOHOB, YKPAHUPOBAHHBIX
OCTaJIbHBIMU JIEKTPOHAMHU.

9. Kakum napameTpom onpeiensiercs: 30Ha bpuiosna?
1) Pasmepom kpucraia.
2) MexaTOMHBIM PaCCTOSHHEM.
3) Ummnynscom Depmn.
4) Dueprueit depmu.
5) BomroseiM BekTopoM Depmu.

BAPUAHT 2
1. KakuM mapameTpoMm onpenensercss MUHUMAIbHOE M MAKCHUMAJIbHOE 3HAYEHMsI HMILYJIbCa
JJIEKTPOHA B METAJIIE, COOTBETCTBEHHO

1) Pasmepom KpuCTalIa 1 MEKAaTOMHBIM PACCTOSHHUEM.
2) depMHEBCKOI CKOPOCTHIO U MACCOil 2IEKTPOHA.
3) PazMepoM KpuCTasiia U pa3sMEPOM aToMa.
4) PasmepoM aToma M pa3MepPOM MeKaTOMHOTO PACCTOSHHS.
5) Maccoii anekTpoHa i GepMHEBCKOi CKOPOCTHIO.
2. Yem 06ycnoBiIeHa c1aboCTh TOTEHIMANA B3aUMOJICHCTBHS 3JIEKTPOHA ¢ HOHOM?
1) DkpaHUpOBKOI HOHA SIEKTPOHAMH.
2) SlBnenuemM, MPUBOASIIMM K (PHAETEBCKAM OCIIHILIAIIHAM.
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3) Iepuoan4HOCTBIO MOTEHIHAA.
4) bosbimmu 3HaueHUAMEU CKOpOCTH PepMHU ATIEKTPOHOB.
5) BennunHol pa3HOCTH KUHETUYECKOW U MOTEHUMAIBbHOW SHEPTUU 3JIEKTPOHA.
. [Touemy UMITy/IbCBI 3JIEKTPOHOB B M0JI€ NIEPUOINYECKOTO TOTEHIIMAIa HE MOT'YT IPUHUMATH
3Ha4eHus BhIme 21th/a?
1) 3nauenue UMIyIbCA ONPAHMYEHO PA3MEPAMH KPUCTAJLIA.
2) BcrecTBre MHOTO3HAYHOCTH HMITYJIbCA.
3) BcnencTBre MepHOANYHOCTH OTEHIHATA.
4) 3naueHue UMITYIbCA OTPAHAYEHO MEKATOMHBIM PACCTOSHUEM.
5) BenencTsue qMCKPETHOCTH CIIEKTPA.

. Otnruaercs nu TemneparypHblid Ko3QQuuueHT GOHOHHOTO IEKTPOCONPOTUBIICHHS METaIlIa
B TBEPJIOM M KHJKOM COCTOSIHUSX ?

1) He otnuuaercs.
2) B xumkom 6oJiblie, 4eM B TBEPIOM.
3) B ’uIKOM MEHbIIIE, 4eM B TBEPIOM.
4) OnpenenseTcs X00M U3MEHEHHUS TEILIOEMKOCTH.
5) Onpenensercs x010M U3MEHEHHUS TEMIOBOTO PACIIMPEHHS.
. OTnMyaercs M 3aKOH JUCHEPCUH 3JIEKTPOHA B MOJIE€ MEPUOAMYECKOrO MOTEHIMAala OT 3aKOHA
JMCIIEPCHH CBOOOIHOTO 3JIEKTPOHA B Ipeeiax 30HbI bpuirosna?
1) Otnnuaercs CyLeCTBEHHO.
2) He otnuuaercs.
3) Otnanuaercs HE3HAUYUTENBHO.
4) OtnuuaeTcs B Mpeeie MaIbIX SHEPTUM.
5) Otaunuaercs B npezese OoJIbIINX SHEPIHH.
. Kaxoit 06bem npuxonurcest Ha pa3pelieHHbIC COCTOSHUS UMITYJIBCOB B HMITYJIbCHOM
IpOCTpaHcTBE?
1) 4/3nPr; 2) m?R3/L3;  3) (2n/L)%; 4) 2nh/V;  5) (2nh/L).
. Kak 3aBucHT 311€KTpOCONIPOTHUBIICHNE METAIIIOB OT CHJIBI MEKAaTOMHOTO B3aUMOJCHCTBHA?
1) Onno3nHauHas IpsAMas MPONOPIUOHATLHOCTS.
2) HeonnosHauHas mpsAMas OpOTOPIHUOHATEHOCTS.
3) Onmo3nauHas 0OpaTHAS IPONOPLIHUOHATBHOCTS,
4) Heonno3HauHas oOpaTHas NPONOPLHOHATLHOCTS.
5) He 3aBucwur.
. Uem oOycnosneHa®pueseBcKrue OCMILISINN?
1) MMeproauuHOCTBIO TIOTEHIUANA,
2) OcuuMIIsIMAMH 3J1EKTPOHA BOJIU3H HOHA.
3) KopmycKynsapHO-BOTHOBBIM Tyalu3MOM CBOHCTB 2NIEKTPOHA.
4) DkpaHUPOBKOI MOHOB HJIEKTPOHAMH.
5) Untepdepenimeii GHICTPLIX IEKTPOHOB B PEIIETKE.
. KakoB 06wem chepst Depmu 1151 ABYXBaJICHTHOTO MeTasuia?
1) Bosnbiie 30861 BpumosHa B 2 pasa.
2) Menblue 30161 BpuimosHa B 2 pasa.
3) Pasen 30me Bpuiosua.
4) 3nauntensHO GonbIe 30HK BpumTIodHa.
5) 3HaunTtensHO MeHbIIE 30HK BpuiIIodHa.

BAPHMAHT3
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1. Kakum napaMeTpoM onpesenseTcss HHTepBal MEXKIy COCTOSHUAMU SHEPTHil SIIEKTPOHOB?
1) Dueprueii Gepmu.
2) PazmepoM MeTasLIa.
3) Pazmepamu aTOMOB.
4) MeKaTOMHBIM PACCTOSHHEM.
5) InoTHOCTBIO MeTaILTA.
2. O yeM riacut Teopema bioxa?

1) BonnoBoe ypaBHEHHE C TIEPHOIMYECKUM HOTEHIMAIOM MMEET BUJI IPOU3BEICHHS
(YHKIIUH MJIOCKOM BOJHBI Ha (PYHKIINIO, IEPHUOJUUECKYIO C IEPUOJAOM PELIETKH.

2) CobcTBennbIe (yHKIUHU TIEPUONIECKUE C TIEPUOIOM KPUCTAILIA UMEIOT BUJT (hyHKIIUH
IUTOCKOI BOJIHBI HAa (DYHKITHIO, OITUCHIBAIOIIYIO IEPHOINIECKIM MOTCHIIUATIOM.

3) CobcrBennble (yHKIUU BOJTHOBOTO YPaBHEHHS UMEIOT BHJI IPOU3BEICHUS ILIOCKO
BOJIHBI Ha (DYHKITUIO, OIMCHIBAIOIIYIO IEPHOANYHOCTH MOTEHIIHAIIA C IEPUOIOM
peLLeTKH.

4) Cob6crBennble (DYHKIMH BOTHOBOTO YPABHEHHS C TIEPHOAMYECKAM HOTEHIINATIOM HMEIOT
BUJI TPOU3BECHUS (PYHKIIMU IUIOCKON BOJIHBI Ha (DYHKIIMIO TOTEHLMAIA -
NEPUOINYECKYIO B PEILIETKE KPUCTaLIA.

5) BonnoBoe ypaBHeHHe ¢ HEPUOAMUECKHM MOTEHIIUATIOM HMEET BUI IIPOM3BEICHNUS
MEPUOINIECKON (PYHKIIUH IIIOCKOM BOJIHBI HA TIEPHOANYECKYIO (DYHKIIMIO TTOTEHITHATIA.

3. MnTepBai (pU3MYECKH 3HAYMMBIX BOJHOBBIX BEKTOPOB:

1) 0 +Ke.

2) UnTepBa BOIHOBBIX BEKTOPOB, OTIHMUaromxcs ot 27/L.

3) 3ona bpusnosHa.

4) 3omHa 3anpeleHHbIX 3HAYEHNH SHEPTHUi.

5) 3ona pasperieHHbIX 3HAYEHHIT SHEPTHIA.

4. Y10 B OCHOBHOM 0OYCIIOBIMBAET POCT TEIIOEMKOCTU METAJLIOB TIPU BBHICOKUX
TeMIiepatypax?

1) Tepmuueckoe Bo36ykaeHNE 060OIIECTBIEHHEIX dIEKTPOHOB.

2) TepMuueckoe BO30YKIEHUs HOHOB.

3) Tepmuueckoe BO30YkIeHHE GBICTPBIX SIEKTPOHOB.

4) Tepmudeckoe Bo30yKIeHHE OBICTPBIX JMEKTPOHOB U HOHOB.

5) Tepmuueckoe Bo30ykaeHHE HOHOB H 000OIIECTBIEHHBIX YIEKTPOHOB.

5. Yem onpenensercs MEPUOAMIHOCTh 3aKOHA TUCTIEPCUM SHEPTUH 3JIEKTPOHOB B 3aBHCHMOCTH
OT uMIyJsbca?

1) BosHOBBIMY CBOHCTBAMH 3IEKTPOHOB.

2) MHOT03HAaYHOCTHIO BOJTHOBBIX BEKTOPA

3) Mpunmunom Mayny.

4) Umnynscom @epmn.

5) BenuuuHoii nceponoTenmana.

6. YeMy paBHO YKMCIIO 3aHATHIX SIEKTPOHAMM SHEPIETHYECKMX COCTOSHUINA?

eF En—EF

1)ZN/2:  2)2ZN; 3)ZN; 4)zNe XsT. 5z Ne ™'
7. MakcuMasbHOE 3Ha4eHHE YHEPIHH, KOTOPYIO TepsieT 3JIeKTPOH IIPH B3aMMOEHCTBHH C
dboHOHOM:
1) PaBHo 3Hauenuto sHeprun depmu.

2) PaBHo pasHOCTH 3HauYeHHMi SHeprun DepMu 1 MaKCUMATbHOM SHEPrUH KojeOaHuit
aToma.
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3) PaBHO 3HAYEHHIO TEIJIOBO SHEPTUH SJIEKTPOHA.
4) PaBHO MakcHManbHOMY 3HAYEHHIO SHEPrUU KoleOaHuil HOHa.
5) PaBHO cymMMapHOMY 3HAYEHHIO TEMIOBBIX SHEPTHil 2IEKTPOHA U (HOHOHA.
8. Kakue 0CHOBHBIE yIPOLICHHUS HCIOIB3YIOTCS PH PACCMOTPEHHH TIPUOIMKEHUS CBOOOIHBIX
3JIEKTPOHOB?
1) Ipeneb6perarorcs NOTEHIHAIOM B3aUMOIEHCTBHS SIEKTPOHA C HOHOM.
2) TpenebperaeTcs sHepruei, HeoOXOAMMOM ISl BHIPHIBAHHS 3JIEKTPOHA U3 METAIIA.
3) Ilpenebperaercs cyMMapHOi MOTEHIMATILHOMN SHEprueii SMeKTPOHa.
4) PaccmatpuBaeTCs 1eKTPOH B IIOTEHIUATIBHOMN ME.
5) PaccmarpuBaeTcs IBHKEHHE OJHOTO SIEKTPOHA B M0JIe HOHOB, SKPAHUPOBAHHBIX
OCTAJIbHBIMU 3JIEKTPOHAMH.
9. Kakum napameTpom onpejensercs 304a bpuimosna?
1) Pasmepom kpucraia.
2) MeaTOMHBIM PaCCTOSHHEM.
3) Umnynscom depmu.
4) Dueprueit Depmu.
5) BonnosiMm BekTopoM Depmu.

BAPUAHT 4
1. TloueMy UMITYJIBCHI 2EKTPOHOB B METAILIE IPUHUMAIOT JUCKPETHBIE 3HAYCHHUS?
1) U3-3a B3aumosieiicTBHS ¢ HOHAMH.
2) V3-3a B3aUMOIEHCTBHSA C TOBEPXHOCTBIO METAILIA.
3) M3-3a OrpaHMYEHHOCTH Pa3MEPOB KPHCTAILIA.
4) W3-3a NepuOAMIHOCTH TIOTEHIIHANA.
5) W3-3a niposiBiieHus BOIHOBOM IIPHPOIbI 3IEKTPOHAMH.
2. YeM ompeiensercs HHTPEBA 3allpellleHHbIX 3HAYeHHI SHEpruii SIeKTPOHOB?
1) Dueprueit depmu.
2) TlceBaonoTeHIMANOM.
3) Iepuonom U3MeHeHHs TIOTEHIIUANIA.
4) Pazmepamu KpucTasia.
5) Tunom cBszu.
3. UeM pasuyaroTcsl pa3sMephl 30HbI BpUILII0oHa PasindHbIX METAILIOB?
1) Yucnom sHepreTHUECKHX COCTOSHHUIA.
2) Yncnom pU3HYECKH 3HAYMMBIX HMITYJIbCOB.
3) PasmepoM peleTk.
4) PazmepoM 06paTHOI PENTeTKH.
5) Pazmepom nosepxuocTu depmu.
4. Yem 00yCIIOBIIEHA TEIIONPOBOHOCT METAIOB?
1) Drnexrponamu.
2) Bonblie 3eKTpoHaM1, MeHbIle (hOHOHAMM.
3) Menblne 35eKTpoHamMu, 60JIbIIe GOHOHAMH.
4) DnexTponamu 1 GOHOHAMH B PaBHOI Mepe.
5) ®ononamu.
5. B 4eM npuumHa pasaeneHus SHEPrETHIECKOTO CIIEKTPA JJIEKTPOHOB B MOJIE MEPHOANIECKOTO
NOTEHIMAJa Ha pa3pELICHHbIE U 3alIPEUICHHbIC 3HAYECHUS ?

1) B pasnuuunu 3apsa0B HOHOB U SEKTPOHOB.



2)
3)
4)
5)
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B cuiibHOM TOABUKHOCTH 3JIEKTPOHOB.

B MHOT'O3HAYHOCTHU BOJIHOBOI'O BCKTOpa.

B mudpakiuu 351eKTpOHOB Ha PEIIETKE HOHOB.
B nepuoandHOCTH OTEHITHAA.

6. B uem ocHOBHOE pasnuyue HHTEpHpeTanuii GU3NIECKUX CBONCTB METAIOB B paMKax
KBAHTOBOU U KJIACCUMYECKON MEXaHUK?

1)
2)
3)
4)
5)
7. Yro
1)

2)
3)

4)

5)

YuciioM 37eKTPOHOB, POPMHUPYIOIIMX CBOHCTB METAJLIOB.

BennunHOM MOABMKHOCTH JIEKTPOHOB.

Pa3HOCTBIO BEIMYHH MTOABUKHOCTH JIEKTPOHOB M MOHOB

[IpencraBiaeHusMu o AuHe cBOOOIHOTO Mpobera.

[IpencraBnennsimu 06 3 pexTrBHON Macce.

u3 ceOs IpeICTaBIsIeT MeTas1?

BemiectBo, coneprxkaniee COBOKYITHOCTh CUIIbHOCBSI3aHHBIX HOHOB 1 OTHOCHTEIHHO
CBOOOJTHBIX JIEKTPOHOB, YYaCTBYIOIIUX B IPOBOJUMOCTH TOKA.

Bemectno. [Ipeacrasmistoiiee co00i COBOKYITHOCTh CUCTEMBI MOJTOKUTEIHLHO

Sapﬂ)KeHHI)IX HOHOB, O6p8.3y}OHII/IX KpI/ICTaJIJII/IquKyIO pemeTKy (HpOCTpaHCTBeHHyIO
CTPYKTYPY) U CUCTEMBI CHIIbHO MOABUKHBIX AJEKTPOHOB.

COBOKYITHOCTh HOHOB, O0Pa3yIOLIUX IPOCTPAHCTBEHHYIO CTPYKTYPY U OTHOCUTEIHHO
CUJIBHO TTOJBMIKHBIX 3JICKTPOHOB, HAJICISIONINX BEIIECTBO CIICITM(PUICCKUMHU
CBOMCTBAaMM.

COBOKYIMHOCTh CHCTEMBI MOJIO0KUTEIBHBIX, MAJIIOMOIBUKHBIX HOHOB, 00pa3yIOIINX
MIPOCTPAHCTBEHHYIO CTPYKTYPY U CUCTEMBI CBOOOAHBIX 3JIEKTPOHOB, YUaCTBYIOIIUX B
MMPOBOJMMOCTH TOKA.

COBOKYITHOCTb CUCTEMBI TIOJIOKUTEIBHBIX OTHOCUTEIBHO MAJIONOIBUKHBIX NOHOB,
00pa3yIONIMX MPOCTPAHCTBEHHYIO CTPYKTYPY ( PEIIETKY) U CHCTEMBI CHIILHOIIOIBUKHBIX
AJICKTPOHOB, HAJIEISAIONINX BEIICCTBO CIICHM(PUUSCCKUMH dJIEKTPOHHBIMH CBOMCTBaMH.

8. OcHOBHOE ympoIeHue pY PACCMOTPEHHUH TIPUOIMKEHNS IOYTH CBOOOIHBIX JJIEKTPOHOB:

1)
2)
3)
4)
5)
9. Uro
1)
2)
3)
4)
5)

1. Yro
1)
2)
3)
4)
5)

OnHO31eKTPOHHOE TPUOIHKEHUE.

Crporas nepuouYHOCTh NOTEHLIHANA.
Anunabatnyeckoe MpUOIIKEHUE.

Manocts NOoTeHIMANIa B3aUMOICUCTBUS MIEKTPOHA C HOHAMM.
bnoxoBckas pyHKIUS.

MIOHMMAETCS 1I0J1 OTHOMEPHOM 30HON bpuiurosna?
WurtepBai, onpeaenseMblil BETMYHHON 271/a.
WHTepBan, onpeaenseMslid BETNYUHOM EF.
WHTepBal, onpenensieMblil BennunHoi 27/L.
WurtepBai, onpeaenseMblil BETHYHHON KF.
WuTepBal, onpenensieMblil BennunHoit 2mtn/L.

BAPHUAHT 5
SIBJISICTCSI CJICJICTBUEM TEPUOIUIHOCTH BOJTHOBOM (DYHKITUH DJIEKTPOHA B KpUCTAIIE?
JIMCKpPETHOCTh PHEPTETUIYECKOTO CIEKTPA.
MHOro3Ha4HOCTb CIEKTPA.
KBazunenpepbIBHOCTh CIIEKTpA.
OcuuISIIUY 3JIEKTPOHA BOIM3U HOHA.
Bo3HHKHOBEHUE 30H 3aMPENICHHBIX 3HAYCHUH.

2. K 4eMy NpHUBOJUT OrPaHMYEHHOCTh Pa3MepOB MeTasLIa?
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1) K BepxHemympeeyTy SHepruu 0600IIECTBIECHHBIX SIEKTPOHOB.
2) K IMCKpEeTHOCTH SHEPreTHYECKOTO CIEKTPA.
3) K B0o3MOKXHOCTH TIpeHeOpeskeHus o0mIeil TOTeHIUaIbHON SHeprueii.
4) K paccMOTpeHHIO MOBEIEHHUS SIEKTPOHOB B OTEHIMANBLHOM AMe.
5) K Bo3MOXKHOCTH MpeHeOpeKeHHs IEPHOIUYECKUM TTOTEHITHATIOM.
3. UTo ompeeNsieT MaloCThICEBI0NOTEHIHANA?
1) Manoctb noTeHIMaTLHON SHEPTMM B3aMMO/IEHCTBHS JIEKTPOHA C HOHOM.
2) DKpaHHMPOBKA HOHOB IEKTPOHAMH.
3) MaocTh IpeBbIIeHNsS KHHETHYECKOH SHEPTHH MO HOTEHIIUATLHO.
4) Bonbiue 3HaueHus sHeprun depmu.
5) HesHaunTenbHOCTH MPEBBINIEHHS TTOTEHIIUATIBHON SHEPIUM HAJl KWHETHUECKOH.
4. Yewm onpenensercss 5KBUBAICHTHOCTh BOJHOBBIX BEKTOPOB?
1) Benuuunoit 27t/L
2) Benuuunoii 2n/a.
3) MakcuMaIbHBIM U MHHUMAJIBHBIM 3HAYE€HHUSAMH BOTHOBOTO BEKTOPA.
4) Benuuunoii Kr.
5) Bemuuunoii 2m/A.
5. TemmepaTypHas 3aBUCHMOCTb 3JIEKTPOCOIIPOTUBIICHHS METAILIOB 00YCIIOBIIEHA:
1) W3menenueM BKJIaJ0B paccesHus Ha Ae(eKTax MpH U3MEHEHHH TEMIIEPATyphL.
2) U3MeHeHMEM aMILIUTYbI KONEGAHHUI C TEMIEPaTypPOii.
3) MsmeHeHHeM aHTaApMOHM3MA KoIebaHuii ¢ TeMIepaTypoii.
4) VI3meHeHHEM YACTOTHI KOJIeOaHHUii aTOMOB.
5) Bospacranuem uncia CTATHYECKHX Je(EKTOB PEIIETKU C TEMIIEPaTypPOi.
6. 3aKkoH mucTepcHy VIS SIEKTPOHOB HENPEPHIBEH, ECIIM PACCMATPUBAETCS:
1) DnexTpon B MeTane.
2) DIeKTpOH B MoJjie MEPHOANYECKOTO NOTEHIMANA.
3) DnekTpoH B 6eCKOHEYHOM MPOCTPAHCTBE.
4) DneKTPOH B MEKATOMHOM TIPOCTPAHCTBE.
5) Ocumnmupyroniuii 51eKTpoH BOIM3U HOHA.
7. 3aHSATHIE YHEPTETHYECKUE COCTOSHUS IBYXBAIEHTHOTO METAJIIA:
1) »%»N; 2)N; 3)2N; 4)32N; 5)1/3N.
8. Uro onpenensier 3nauenue sueprun Gepmu?
1) Ywucno sneKkTpoHOB.
2) BaJeHTHOCTb MeTajla.
3) Pa3smepsl kpucTasia.
4) TINOTHOCTB 3JEKTPOHOB.
5) KourenTparus 51eKTpOHOB.
9. 3akoH mucnepcuy BOIM3U TPaHUIIBI 30HB BpuiIodHa:
1) Taxoii xe, Kak U B [IEHTPE 30HBI.
2) Kpupas, onuchIBarOmas 3aKOH AUCTIEPCHH MEPHEH/IMKYIAPHA IPAHUIIE 30HBI.
3) Kpupas, onuchIBaroIas 3aK0H AUCIEPCHH, 00pasyeT MOJIOKUTENLHBIR yTOI ¢
rpaHHLEH.
4) Kpusas, onmMCHIBAIOIIAS 3aKOH IUCTIEPCHH, 00pa3yeT OTPUIATEIbHBIH yTOJL.
5) Kpusas, onuceiBaromas 3aK0H AUCTIEPCHH, TIapajLielbHa TPaHHUIIE.
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BapuanT 6

. 3HaUeHUEM KaKoro IapameTpa 3aJaeTcs MUHUMaIbHas SHEPTUs, KOTOPO MOXKET 00Ia1aTh
3JIEKTPOH B MeTaie?

1)
2)
3)
4)
5)

DepMHUEBCKON CKOPOCTBIO.
Pa3zmepom kpucrasia.
Pazmepom aroma.

Maccoii a5eKkTpoHa.
MexaTOMHBIM PaCcCTOSTHUEM.

. HO‘IGMY INOTCHI Al B3aI/IMOI[eI\/JICTBI/I$I 9JICKTPOHA C MOHAMHU B MCTAJIJIC OKAa3bIBACTCs MabiM?

1)
2)
3)
4)
5)

N3-3a 3xpaHUpPOBKU MOHA AJIIEKTPOHAMH.

N3-3a hpuaeneBCKux OCHMIIISAIINN.

N3-3a neproIMuyHOCTH MOTEHIIHATIA.

BBuny Oosbux 3HaUEHUH CKOpOCTEH (DEPMHUOHOB.

N3-3a ManocT pa3HOCTU KHHETUYECKON Y MOTEHIMATIBHON YHEPIUI AJIEKTPOHA.

. Ilouemy BOIHOBBIE BEKTOpA 3JIEKTPOHOB B I10JIE€ IEPUOIUYECKOT0 MOTEHIMAIa HE MOT'YT
NPUHUMATh JIFOObIC 3HAYCHUS HIKE. 270/L?

1)
2)
3)
4)
5)

3HayeHHne HUMITYJIbCA OTPAHUYCHO pa3MCpaMu KpUucTaJuia.
BBI/II[y MHOT'O3HAYHOCTH UMITYJIbCA.

BCJIGI[CTBI/IG NEpUOANIHOCTH IMOTCHI M AJA.

3HaueHUe HUMITYJIbCa OTPAHUYCHO MECKATOMHBIM PACCTOAHUCM.
N3-3a AUCKPECTHOCTH CIICKTpaA.

. Cheprr Depmu TpexBaJICHTHOT'O METAIIJIa 3aTOIHSIOT:

1)
2)
3)
4)
5)

3ony bputosna.

JIBe 30HBI bpuiuitosHa.
ITonrropst 30HBI bpumttosHa.
Tpu 30HbI bprinrosHa.
[TonoBuny 30HbI bpuiutrosHa.

. Kak otninuaercs remneparypHblil K03 QHUIMEHT 3JIEKTPOCONIPOTUBICHHS METAIA B )KUJIKOM
COCTOSHHUU OT TCMHGpaTypHOﬁ 3aBUCHUMOCTHU BJICKTpOCOHpOTI/IBJIeHS{I/H[ B TBepJIOM
COCTOSIHUU?

1)
2)
3)
4)
5)

He oTanuaercs.

B xuakom Oonbliie, 4eM B TBEPAOM.

Omnpenensgercst X0A0M U3MEHEHUS TEIJIOBOTO PACIIUPEHUSI.
B >kuaKoM MeHbIIE, YEM B TBEPIIOM.

Ornpenensercst X0A0M U3MEHEHUS TETJIOEMKOCTH.

. Kak oTinuaercs 3akoH AUCTICPCUU BJICKTPOHA B MOJIC IEPUOAUYCCKOI'O IMOTCHINAJIAa OT
3daKOHa JUCIICpCUA CBO6OI[H01"0 OJICKTPOHA B IMPEACIIaX 30HbI BpI/IJ'IJ'H-OBHa?

1)
2)
3)
4)
5)

OTnnyaeTrcst HE3HAYUTEILHO.

OTinuaeTcst CyIecTBEHHO.

He oTamuaercs.

Otnuvaercst B mpeesie OOIbITNX SHEPTHiA.
Otnuyaercs B mpejiese MajlblX YSHEPTUH.

. 3aBHCHMOCTb SJICKTPOCOMPOTUBJICHUA OT CUJIBI MC)KATOMHOI'O B3aHMOJICHCTBHU:

1)
2)

OpHo3HauHas oOpaTHas MPOMOPLUOHATIBHOCTD.
O)IHOSHaqHaSI npsamas mponopuruOHAJIBHOCTD.
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3) HeonnosHauHas npsAMas HPONOPLHOHATEHOCTS.
4) HeonnoszHauyHas o6paTHAs IPONOPIHOHATLHOCTS.
5) He 3aBucur.
8. Kakoii 06beM NpUXOJANTCS HA Pa3pellIeHHOE COCTOSHHE BOJIHOBOIO BEKTOPa?
1) 23k 2) (n/L)3;  3) (2n/L)%; 4) 2r/V; 5) (2n)°/L
9. ®punenesckene OCUUIANINY SBIAIOTCS PE3YIbTATOM:
1) Ocuyuisiiuit 2JIeKTpoHa BOIM3U HOHA.
2) Uutepdepenimeii GbICTPBIX SIEKTPOHOB B PEIIETKE.
3) KopmyckynspHO-BOTHOBBIM JyalH3MOM CBOMCTB 3JIEKTPOHA.
4) TlepuoAMIHOCTHIO HOTEHIMANA.
5) DxkpaHHPOBKOif HOHOB IEKTPOHAMH.

BAPUAHT 7
1. Yro nmonumaercs 1ot MHTEPBAIOM (U3UYECKH 3HAYUMBIX BOIHOBBIX BEKTOPOB?
1) 3oma paspeleHHBIX 3HAYEHNH SHEPTHIA.
2) 3ona BpumosHa.
3) 3oHa 3anpenieHHbIX 3HAYEHUI SHEPTUi.
4) VInTepBaa BOJHOBBIX BEKTOPOB, OTJIHYAIOMIKXCA Ha 27/a.
5) 0-+ke
2. OTIMYaETCs M XapaKTep PACCESHHS SIEKTPOHOB HHA TEIUIOBBIX KOJIEOAHUAX aTOMOB B
TBEP/IOM H JKHIKOM COCTOSHHAX MeTaya?
1) Otnuuaercs He3HAYUTENBHO.
2) OTnuyaeTcs CYIECTBEHHO.
3) He oruuaercs.
4) 3aBucHT OT cKauka 00beMa IIPU TLIABJICHHH.
5) 3aBUCHT OT KOHILIEHTPALMH 3ICKTPOHOB B TBEPJOM U 5KHIKOM COCTOSHHMSIX.
3. KakuM mapamMeTpom onpeJIeNseTcsi KpaTHOCTh HMITYJIECa DJIEKTPOHA B MeTasute?
1) Dueprueii ®epmu.
2) Pa3mMepoM MeTaLIMYECKOro o6pasia.
3) Pa3smepoMm aToMOB.
4) Me,aTOMHBIM PACCTOSHHEM.
5) TIlnoTHOCTHIO MeTaA.
4. Teopema brnoxa:

1) BonHoBOE ypaBHEHHE C IEPHOIMYECKUM TIOTEHIIMAIOM UMeeT BUI IPOU3BEICHHS
(YHKIIUH JIOCKOM BOJHBI Ha (DYHKIIMIO MEPHUOIUYECKYIO C IEPUOJOM PELIETKH.

2) CobcTBeHHBIE (BYHKIMH BOTHOBOTO YPABHEHHS C IEPHOIMYECKUM TTOTEHITHATIOM
MMEIOT BUJ] POU3BECHUS (YHKIIMU IIJIOCKOM BOJIHBI HA (YHKIIUIO MTOTEHIIMAjA -
MEPUOJNYECKYIO B PEIIETKE KpUCTAILIA.

3) CobcTBeHHbIE (GyHKIMHU TIEPHOAMIECKUE C TIEPUOJOM KPHCTANIA UMEIOT BUJ| (PyHKIIHHI
IJIOCKOM BOJIHBI Ha (DYHKIUIO, OMKCHIBAIOIIYIO NEPUOANYECKUIA MOTEHIIUA.

4) CobcrBeHHbIe (DYHKIIMHE BOTHOBOTO YPAaBHEHHUS UMEIOT BUJ] TIPOM3BEIEHHUS TIOCKOI
BOJIHBI Ha (DYHKIIMIO, OMIMCHIBAIOLIYIO MEPHUOINYHOCTh MOTEHI[MAIa KpUCTaIla.

5) BoanoBoe YPaBHCHUC C ICPUOAUUCCKUM MMOTCHIUAIOM UMCCT BU ITPOU3BCACHUA
nepno;mqecxoﬁ (bYHKI_II/II/I IUTIOCKOM BOJIHBI Ha NEpUOaANYCCKYIO (I)YHKI_II/IIO IOTCHIMAJIa.

5. IlapameTp, onpenenstomuii 300y bpuinrosHa:
1) Dueprus depmu.
2) MesKaTOMHOE PacCTOSHUE.
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3) Pasmep kpucranna.
4) Wmnynsc epmu.
5) Bonnogoii BexTop Depmu.
. Uemy 00s13aHa MEpUOIMYHOCTD 3aKOHA AUCIIEPCUH JIEKTPOHOB B 3aBUCUMOCTHU OT UMITyJIbCa?
1) MHoOro3Ha4HOCTH BOJHOBOTO BEKTODA.
2) Hpunuumy Haymm.
3) BoJHOBBIM CBOWCTBAM JIEKTPOHOB.
4) Vmnynscy Oepmu.
5) BenuuuHe nceBAONOTEHIMANA.
. UeM orpenensieTcst 4Uucio 3aHAThIX SHEPreTUUECKUX COCTOSIHUN?
& &t
1) zN/2: 2)2ZN; 3)ZN; 4)zNe X7 5z Ne ™'
. IlpenenbHas sHeprus, TepsiemMas 3JIeKTPOHOM MPU B3aUMOAEHCTBUM ¢ (POHOHOM paBHa!
1) MaxkcumanbHoii sneprun depmu.
2) MaxkcuMaIbHOMY 3HAYEHHUIO SHEPTHH KOJIeOaHUii HOHOB.
3) 3naueHHMIO TEMNOBOI YHEPTUHU HNEKTPOHA.
4) Pa3znoctu 3nauenuii s3neprun GepMu 1 MakCUMaIbHON SHEPTUM aTOMA.
5) CymmapHOii TemoBo#i SHEPTHH YMEKTPOHA U (POHOHA.
. YIIpOUIECHHUs, HCIIOJIb3YEMBbIE ITPH PACCMOTPEHUHN TPUOIMKEHUSI CBOOOHBIX AJIEKTPOHOB:

1) PaccmarpuBaeTcs 51€KTPOH B MOTEHIMANLHOM M.

2) TlpeHe6GperaioT HOTEHIIHATOM B3aUMOEHCTBHUS SIEKTPOHA C HOHOM.

3) [IpenebperatoT 3HEprueit, He0OXOAUMOM ISl BBIPHIBAHHS SJIEKTPOHA M3 METaIA.
4) TlpeneGperaroT cyMMapHOii IIOTEHIIHATBHON SHEprueii SJMeKTPoHa.

5) PaCCManI/IBaeTCH ABUIKCHHUC 3JICKTPOHA B IIOJIC NOHOB, SKPAHUPOBAHHBIX OCTAJIbHBIMU
QJICKTPOHAMMH.

Bapuanr 8
. IIpouemMy UMITyJIbCBI 2JIEKTPOHOB B METAJUIE HE MOT'YT IPUHUMATD JTF00bIE 3HAYCHUSA?
1) Ws3-3a B3auMOJEHCTBHS C HOHAMH.
2) W3-3a B3aMMOJEHCTBHS C TIOBEPXHOCTHIO METAILIA.
3) M3-3a mepHOMYHOCTH MOTEHIHATA.
4) W3-3a OrpaHHYEHHOCTH Pa3MEPOB KPUCTAILIA.
5) U3-3a nposBiieHHs BOIHOBOH MPUPO/IbI JIEKTPOHAMH.
. lHTEpBan 3anpeiieHHbIX 3HAYEHUH SHEPTUM OIIpeNeIsaeTCs:
1) Dueprueii ®epmu.
2) TleproaoM U3MEHEHHS TIOTEHIIHANA.
3) Tunom cessm.
4) TlceBmONOTEHIIMATIOM.
5) Pasmepom kpucrana.
. Pasmepsl 30Hb1 bpuiitodHa onpeaensercs:
1) Yucnom sHEpreTHUECKHX COCTOSHHIA.
2) YucnoMm GpU3MUECKH 3HAYUMBIX HMITYIbCOB.
3) Pa3smepoM o6paTHOif permeTKy.
4) PazMepoM MpAMOiL peleTKH.
5) Pasmepom nosepxHocTH Depmu.
. TermmonpoBOIHOCTE METAIIOB ONPENETAETCS:
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1) DnexTponamu.

2) MeHnblie 31eKTpOHAMH, GoNbITE POHOHAMH.

3) Bosblue 5neKTpOHAMH, MEHbIIE (HOHOHAMH.

4) Dnexrponamu u GoHOHAMHU B paBHOI Mepe.5) DOHOHAMH.

. [louemy sHEpreTHUECKHii CIEKTP 3JIEKTPOHOB UMEET 3alpelIeHHbIC 3HAUeHUS SHEPTHl 1S
AJIIEKTPOHOB?

1) U3-3a pasnuuus 3aps10B HOHOB H DJIEKTPOHOB.

2) W3-3a CHIIBHOI MOABMKHOCTH 3JIEKTPOHOB.

3) M3-3a MHOTO3Ha4YHOCTH BOJIHOBOTO BEKTOPA.

4) Ws3-3a mudpakiyu 571€KTPOHOB HA PEIETKE HOHOB.
5) U3-3a neproaMYHOCTH MOTEHIHANA.

. UeM paznuyaroTcst MHTEpIpeTanuu GU3NYECKUX CBONCTB METAJUIOB B paMKaX KBaHTOBBIX U
KJIACCUYECKUX TPEACTABICHUI?

1) BenuuuHoi MOJBHKHOCTH SIEKTPOHOB.

2) Yucnom 37eKTpOHOB, (hOPMHUPYIOIINX CBOKCTBA METAJLIOB.
3) Pa3sHOCTBIO BeNMUYMH HOABHKHOCTH JEKTPOHOB M HOHOB.
4) TlpencrapieHusMH O JIHHE CBOGOIHOTO Mpobera.

5) TIpencrapnenusmu 06 >3dpdexTHBHOI Macce.

. Uto moHumaeTtcs no 30H0M bpuiiosna?

1) MWnrepsan, onpenensemplii BETUIUHOMN EF.

2) Wnreppai, onpeenseMblii BEIUUUHOMN 21/a

3) Untepsain, onpeenseMslii BemuunHoi 27/L.

4) WuTepBai, onpeaenseMblil BETHIHHOMN Kr.

5) MWareppan, onpenensemMblii BeTHaHHOM PE.

. Uto HazenseT MeTal crieupUIeCKUMH SIEKTPOHHBIMU CBOHCTBaMMU?
1) CBo6oaHbIE HIEKTPOHBL.

2) BaneHTHbIE >TEKTPOHbL.

3) O6o6uIeCTBIEHHBIE YIEKTPOHEL.

4) DneKTPOHBI IPOBOIMMOCTH.

5) CesasanHbIE 2NEKTPOHEL.

. Kakuie ocCHOBHBIE YIIPOIIEHHSI UCTIONB3YIOTCS MIPH PACCMOTPEHUU MPUOIMKEHUS TIOUYTH
CBOOOJTHBIX JIEKTPOHOB?

1) Manocts noTennHana B3auMOAEHCTBHS SMEKTPOHA C HOHOM.
2) Bnoxosckas GyHKIIHSL.

3) OnHO’NEKTPOHHOE MPUOTMKEHHE.

4) Ctporas nepuoaNYHOCTH MOTEHIMANA.

5) Anmnabatuyeckoe MpUOIIKEHHE.

ITpaBrIIbHBIE OTBETHI HA TECTOBBIE BOIIPOCHI
K Kypcy “ONeKTpOHHasi CTpYKTypa M CBOMCTBA METAJIOB™

Ne Bompoca 1 2 3 4 5 6 7 8 9
BapHaHT
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7.1.2. IlpuMepHbIe BONPOCHI JAJIsl CAMOCTOSITEIbHOI padoThI 10 pasaeiny
«IHepzemuueckuil cnekmp (OHOHO8 U Mmennoevie CeoIUCHE)

1. TloctpoeHune TeMIEPaTypHO 3aBHCUMOCTH TEIUIOCONPOTHUBIICHUS TEPMaHUS W
KpeMHHs B o0nacTu Hu3kux temmneparyp ot 80 go 300K.

2. Pacuer TemnocomporuBiieHuss KpemMHus 1o Qopmyne Jle6dpuma-llnomana.
CpaBHEHHE pPACUYCTHBIX M SKCICPUMEHTAIBHBIX JTaHHBIX 10 TEIMIOCOMPOTHBIICHUIO
KPEMHUSL.

3. CpaBHEHHE pacueTOB TEIJIOEMKOCTH HEMETAIUIOB M0 MozelsaM Jlebas u DiHIITelHA.

4. Pacyer XapaKTepHUCTUYECKOTO (POHOHHOTO TEIIOCONPOTUBIICHUS IS MOHHBIX H
KOBAJICHTHBIX ~coequHeHuil. CpaBHEHHE CO 3HAYCHHUSAMH, IOJYYCHHBIMH TIO
AMITUPUYECKUM JTaHHBIM.

5. Pacuer xapakTepucTHYeCKOro (POHOHHOTO TEIIOCOTPOTHBIICHUS I COSAMHCHHMA C
PBIXJIOYTIAKOBAHHOU CTPYKTYPOA.

6. ITlocTpoeHue KOppEISIIUA TEIUIOCOMPOTUBICHUE — TepMUYecKas aeopMmarus s
W30TPOITHBIX BEILECTB.

7. TlocTpoeHue KOPPEISIIUA TEIUIOCONMPOTUBIICHHE — TepMUYecKas aeopMmarus s

AHU30TPOITHBIX BCIICCTB.
8. 3aBHCUMOCTH TCIIOMPOBOJHOCTH HEMETAJIJIOB OT pa3MEpa HAHOYACTHII.

TunoBble TeCTOBLIE 3aJaHUA

BAPUAHT 1
1. I[TonHas 3HEprus KojiedaHU KpUCTAIIINYECKON PEIIETKH PaBHA:
1) E=1/4M®?E%; 2) E=12Mw?E?; 3) EEMw?e?; 4) E=3/2Mw?E?; 5) E=1/3M®?E?,
rae M, o, § - Macca, 4acToTa ¥ aMIUIUTY/1a KojeOaHHi aTOMOB.

2. Kak cBsizaHbl MeXy co00# (ha3oBast ¥ IpyInoBas CKOPOCTHU JJIS IBYXaTOMHOM LIETTOYKHU B

JUTMHHOBOJIHOBOM TIpeene?
1) Vip=Vy;, 2)Vy =" Vip; 3) Vg =2 Vip; 4) Vg = 1/3 Vip; 5) Vg = 3/2 V.

3. Ontuyeckue KonebaHusi aTOMOB BO3HUKAIOT:

1) B nenouke, cocrosiei u3 aroMoB 2* cOpTOB.

2) B nenouxke, coctosmiei u3 atomoB 1™° copTa nmoji AeicTBHEM 00ITydeHus.

3) B nenouke, cocrosiei u3 aromoB 1'° copra, npu TemnepaTypax Bbllie Tp.

4) B nenouke, cocrodiiei u3 atoMoB 1™ coprta BOIM3M TeMIepaTyphbl IIaBICHUS.
5) B xpucraiie, noaBeprayTom aedopMaliuu CoKaThs.

4. B teopuu Jlebas gactoTta KoieOaHMii:

1) OguHakoBa JIst BCeX aTOMOB IpH JTF000U TemrmepaType.

2) Mensiercs ot 0 1 orpaHuyeHa op.

3) Umeet cTosibko 3HaYEHUH, CKOJIBKO aTOMOB B €UHUIIE 00bEeMa BElIeCcTBa.
4) Hmxe Tp Bce aTOMBI KOJIEOJIIOTCS C YaCTOTOM 1, BBIIIE Tp - C YaCTOTOU (2.
5) Bce aToMbl K0Ie0I0TCS ¢ HYJI€BOM YaCTOTOM.
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5. TenaoeMKOCTh TBEPABIX B Teopuu Jlebast mpy HU3KUX TeMIEpaTypax U3MEHSIETCS
MPONOPIUOHAIBHO:
1) C~T%  2)C~T4  3)Cy~expTo/T; 4)Cy~T3  5)C~T.

6. KoadduiueHT TernaonpoBogHOCTH YUCICHHO PABEH:

1) 'paguenTty TeMiiepatypsl Ha 00pasiie.

2) KonmnuecTBy TEIIIOTHI, HEOOXOUMOMY JUIsl HAarpeBaHus Tejia Ha 1°.

3) KonnuecTBy TEIUIOTHI, POXOSAIIEMY Yepe3 MOMepeuHoe ceueHre 00pasiia.

4) [IpousBeA€HUIO INIOTHOCTH BEILIECTBA HA TEIIIOEMKOCTb.

5)KonuuecTBy TEMIOTHI, MPOXOAALIEMY Yepe3 eAMHUYHOE TMOIepEedyHOe ceueHue oopasia B
€MHUILY BPEMEHHU MIPU FPaJUeHTe TEMIIEPaTypbl, paBHOM 1.

7. UcTHHOE 3HAYCHHE JTUHEHHOTO KO3 GHUITMEHTA TEIIOBOTO PACIIMPEHUS PABHO:
1) a=AL/L; 2)oa=AL/(LAP); 3)a =da/(adT); 4) a =AL /(L AT); 5)a=dV/(VdT); rae
a - MexaroMHoe paccrosinue, { - pazmep obpasua, T — remmneparypa, P — naBnenwue.
BAPUAHT 2
1. Yncno Bo30YKACHHIA B KPUCTAILIE PABHO:
1) Ywmcny atomoB B enunmiie oobema N;
2) 3N; 3)N/2; 4)N/3; 5) Na/N, rae Na- urcio ABoraapo.

2. CpenHee 3HaUCHUE CKOPOCTH 3BYKA JUISI H30TPOITHBIX KYOHMUECKUX KPUCTAUIOB PABHO:

DVep = 2V1 + V|5 2) Vep = (VL +V))/2; 3) Vi, =V V5 4) V,, = NAATE

5) Vep = (2ve + v))/3.

3. MakcumanpHas 4acToTa KojebaHuii aToMoB B Teopuu Jlebast paBHa:
) ® = Vvss(67°NIV);  2) © = Vss(61°N/V)Y% - 3) @ = Vin(61°NIV)Y;
4) ® = V52(61°N/V); 5) @ = Va(6N/V)Y3;

4. @yHKIUS TUIOTHOCTU COCTOSIHUM B T€OpUN DUHIITEHHA UMEET BUIL:
1) BepTUKaAIBbHOM MPAMOIi; 2) CHHYCOUIBI; 3) OKCIMOHEHTHI; 4) mapaloiibl; 5) runepOobI.

5. TeroBoe pacmMpeHue TBEpAbIX Tesl 00yCIOBIEHO:

1) Hapacranuewm uuncia BakaHCHI.

2) Hanuunem aHrapMOHH3Ma KoJIeOaHU aTOMOB.

3) CymiecTBOBaHUEM MapaMeTpa KBa3uyNnpyrou cBs3u.

4) HanuuueM rpaJiueHTa TemMreparypsl B o0pasie.

5) 3MeHeHuneM TemnoeMKOCTH BEIIECTBA C U3MEHEHUEM TEMIIEPATyphI.

6. TenmoemkocTsb B Teopun Jlebast mpu BbIcOKUX TemnepaTtypax T>Tp
1) Cp~T;  2)Cp~T?%  3)Cp=const; 4)Cp~TL;  5)C,~TS.

7. TeHJIOHpOBOI[HOCTB PCUICTKHU B 06J‘IaCTI/I BBICOKUX TCMIICPATYP MCHACTCA I10 3aKOHY:
DA~T3  2)h~exp To/T; 3) AT,  4) A~T; 5)A~TY2

BAPUAHT 3
1. Yto o3uauaer ycinoBue Om /0K =0 ?
1) B xpucranie Bo30yk/J1€Hbl TOJIBKO JJIMHHOBOJIHOBbIE KOJIEOaHMUS.
2) CocenHue aTOMBI KOJIEOTIOTCS B MPOTHBOGA3E.
3) YcnoBue 3aTyxaHus yIPYrol BOJIHBIL.
4) B kpucraie OTCyTCTBYIOT JJTMHHOBOJHOBBIC KOJICOAHHMS.
5) Ynpyrux xonebanuii HeT BooO1e.
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2. ®ynkius mwiotHoctH coctosiHuii D(w) = f(w) B Teopun Jlebas umeer Bua:
1) mpsamoit; 2) cunycounsl; 3)akcroHeHTs; 4) D(0)~0? 5) D(w)~w’.
3. LlenTp Macc IIMHHOBOJIHOBBIX ONTHYECKUX MO
1) Cmemiaercst B CTOPOHY TSKEIIOTO aToMa.
2) Cmemaercst B CTOPOHY JIETKOT'O aTOMa.
3) Cmeniaercs BMecTe C aTOMaMH 3JIEMEHTAPHOU AUYEHKH.
4) U3meHnsieT cBOE MOJIOKEHUE 10 3aKOHY CHHYCA.
5) M3MeHseT CBOE MOJI0KEHUE CITyIaiiHBIM 00pa3oM.

4. TGHHOCMKOCTI/I HpI/I IIOCTOSSHHOM JIAaBJICHUU U 06'beMe CBA3aHbI COOTHOILICHUEM:
1) Cp=Cu(l +yBT); 2)Cp=Cv I+ yBT)Y; 3)Cp=Cy;
4) Cp=Cvy; 5) Cp=Cyly, ruey - mapamerp I'pronaiizena, - KTP.

5. Mukpockonuyeckasi TEOpHsi TEIJIOBOIO PACIIUPEHHUS:

1) He onuceiBaet xon temnepatypHoit 3aBucumoctd KTP npu T> Tp.
2) OnuceiBaeT X0 TemIeparypHoi 3aBucumocty npuT< Tp.

3) He onuceiBaer xo temrneparypHoit 3aBucumoct KTP.

4) OnuceiBaet TemneparypHyto 3aBucumoctb KTP ot ~0K 10 Thx.

5) OnuceiBaet 3aBucuMocTtb KTP ot naBnenus.

6. quy PaBCH ﬂe6aeBCKHﬁ BOJTHOBOU BCKTOP KPEMHUA, CCJIM €TI0 aTOMHAA INIOTHOCTH paBHA
5.10% 37
1)1,43-10° M1 2)50-108m L 3)4,3-10°m L 4)2,5-10 10wt 5)3 .10 m-;

7. 3akon Dypbe 3anuChIBACTCS B BU/IE:
Do=L%; 2)Q/st=-rgradT; 3)Q/s=AigradT; 4) X =1/3Cwl; 5) Q/st=-T
gradiA. T'me a- TemmepaTypomnpoBOAHOCTb, A- TEILIONPOBOIHOCTh, L- CKOPOCTh 3BYKa, T-
BpeMms, S- TuIomaab cedeHwus, L- mmaa odpasna, Q- KOJIM4ecTBO TEIIOTHI.

BAPUAHT 4
1. MakcuManbHOE 3HaUYCHHUE BOJTHOBOTO BEKTOPA PaBHO:
) 2n/L; 2)n/L; 3)+2n/aw; 4)+wlao;  5) £ 320/,
rae L - nuna o6pasiia, o - MeKaTOMHOE pacCTOsSHUE.

2. Kakue BOJTHBI HE TIEPEHOCST YHEPTHUIO?
1) Berymue; 2) Crosture; 3) [Ipogonehsie; 4) Koportkue; 5)/uHHbIE.

3. Temnepatypa [lebas - 370:

1) Temnepatypa, Ipu KOTOPOM MOJSAPU3YEMOCTb TUAIEKTPUKOB oOpataercs B 0.

2) ITonoBuHa TeMnepaTyphl MJIaBIECHUS.

3) Temnepatypa nepexoja BeIIECTBA B CBEPXIIPOBOASIILIEE COCTOSIHUE.

4) Temneparypa, Ipu KOTOPOH CHUMAETCS "BBIPOXKIEHUE" AIEKTPOHHOTO rasa.

5) TemnepaTypa, Ipu KOTOPO# BO30YkIAIOTCS KOJCOAHHUS CO BCEBO3MOKHBIMU YaCTOTAMH OT

®min 0 Mmax-.

4. ITapametp I'proHalizeHa OKa3bIBACT:

1) OTHOCHTENbHOE U3MEHEHUE TEMIIEPATYPbl IPU OTHOCUTEIILHOM U3MEHEHUH JaBICHHUS.

2) OTHOCHTENbHOE U3MEHEHHE 00beMa IPU OTHOCUTETLHOM N3MEHEHUH J1aBJICHHUS.

3) OTHOCUTENBbHOE CKaTUe TeJla P OTHOCUTEIbHOM PacTsKEHUU.

4) OTHOCUTEIBHOE U3MEHEHUE YaCTOTHI KOJIeOaHUH TPH OTHOCUTEIEHOM H3MEHEHUH 00beMa.
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5) U3meHenune 3HTPOINU ¢ TEMIIEPATypPOi MPU MOCTOSTHHOM 00BbeME.

5. OYHKIMS CIIEKTPAIbHOM IJIOTHOCTH cocTosiHuiA B Teopun Jlebas D(w) onpenenser:
1) II7I0THOCTH 3aMOJIHEHHUS CIIEKTPAIBLHOIO Y4acTKa 0T® 710 w+dw.

2) Onpenensier cpeaHee YUCI0 BO30YKICHHBIX KBAaHTOB.

3) BeposTHOCTH TOT0, YTO KOJI€OaHUs C YACTOTON ®j UMEET PHEPTHUIO &ij

4) Cpennee 3HauU€HUE SHEPTUH OCIMILISITOPOB IPU HEKOTOPOI TemIiepaType.

5) Konnenrparuio (OHOHOB MpU JAHHOH TeMIiepaType.

6. Tena0eMKOCTh B TEOpUU DUHIITEHHA PU HU3KUX TEMIIEpaTypax MponoplruOHaIbHA!
DCv~T; 2)Cv~T%  3)Cv~T%  4) Cv~exp-hv/ksT;  5) Cy~ (T/T>)?.

7. TermoconpoTuBIEHHE - 3TO:

1) Benwunna, oOpaTHasi TETIONPOBOTHOCTH.

2) [IpousBeneHue JIEKTPOCOPOTUBIICHHSI Ha TEMIIEPATYPYy.

3) OTHOCUTENbHOE U3MEHEHUE PA3MEPOB Teja IPU U3MEHEHUH TEMIIEPATYpBhI.
4) CKopOoCTh pacpOCTpaHEHUsI U30TEPMUUYECKUX MTOBEPXHOCTEN MO KPUCTAILTY.
5) Bennuuna, uncieHHO paBHas epenaay TeMnepaTyp Ha KOHIax o0pasia.

BAPUAHT 5
1. Yemy paBeH umMnysbc poHoHA?
1)P=hk; 2)P=hv; 3)P=KT; 4)P=2n/A; 5)P=w/K.

2. YacroTa xonebanuii O,Z[HO&TOMHOﬁ LECTIOYKH CBCPXY OI'paHUYUCHHA 3HAYCHUCM!

p p p

1) =2 —sink—a; 2) ®=2.|]—sinka; 3) w=2.]—;
m 2 m

m
4) ®=2 L; 5) ®m=a Ek
m+ M m

3. B kakoM HHTepBaje PaCcHoI0KEHbI BCe (PM3HUSCKH 3HAUNMbIC BOJTHOBBIE BEKTOPA:
1) ot -n/Lmo + w/L; 2)ot-mn/Lao 0; 3) ot 0 mo n/L; 4) ot n/Lao n/a;
5) ot -n/a mo +mla. I'ne o- MeskaTOMHOE paccTosiHue, L- mnHa obpasia.

4. ®u3ndecKnil CMBICT IMTOCTOSHHON BonpliMana B TOM, YTO 9TO
1) KonruecTBo TeminoTel, HeoOXoaumoe /i HarpeBanus 1 kr BenjectBa Ha 1 K.
2) KonuuecTBo TEIIOTHI, HEOOXOIMMOE /I U3MEHEHHUS TeMIiepaTypbl 1 MoJsi  BemiecTBa Ha |
K.
3) KonudecTBo TEMIoTH, HE0OOXOAUMOE [T H3MeHeHus Temmeparypsl 1 M3 Bemectsa Ha 1 K.
4) TernoeMKOCTb, pUXOoAsIIas Ha 1 aTom.
5) KonnuecTBoO TemioBo# sHEPryu, puxosiieecs Ha 1 cTeneHb cBOOOIbI aToMa MpH
W3MEHEHUHU TeMIepaTypsl cuctemsl Ha 1 K.

5. I3 MUKpOCKOIIMYECKOI TEOPUH TEIUIOBOTO PACIIMPEHUS CIELYET, YTO
1) B ~ T2 Bo BceM MHTepBalie TEMIIEPATyp; 2) B He 3aBUCHT OT TEMIIEPaTyPHI;
B~TH; 4HB~T%5 5)B~expT.

6. Uto o3Hayaet TOT (paKT, YTO B JJIMHHOBOJIHOBOM IpeJIeie MAacChl 2-X aTOMOB 3aMEHSIOTCS UX
cpeaHeapupMeTH4ecKuM 3HaueHuem?
1) Pemerka o6yajaeT cBOMCTBaMU CIUIOIIHOTO TeJla PU PaclipoCTpaHEHUH JUTMHHBIX BOJIH.
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2) Macchl aTOMOB MaJIO OTJIMYAIOTCS IPYT OT JApyTa.
3) Yacrora xonebanuii He 3aBUCUT OT HOMEpa aTOMa.
4) OTCcyTCTBHE ONTUYECKUX MOJ KOJICOaHUH.

5) LlenTp Macc aTOMOB HETOJIBUKEH.

7. PerieTo4Has TEIUIONPOBOAHOCTH B 00JIACTH HU3KHUX TEMIIEpaTyp MPOMOPIIHOHATBHA!
DA~T% 2)A~TL  3)A~T3  4)A-~T; 5) A~T3exp-To/T.

[TpaBUIIbHBIE OTBETHI HA TECTOBBIE BOMIPOCHI [0 TeME “DHEPreTUIECKUi CIeKTp (HOHOHOB U
TEIJIOBBIE CBOWCTBA .

Bonpoc 1 2 3 4 5 6 7
BapUaHT

1 2 1 1 2 4 5 3
2 2 5 3 1 2 3 3
3 2 4 3 1 3 1 2
4 4 2 5 4 1 4 1
5 1 3 5 5 2 1 5

7.2.MeTonnuyeckne MaTepuajbl, ONpeaejsioline MPoUeIypPy OLEHUBAHUS 3HAHMIA,
YMeHHIi, HABBIKOB H (WJHM) ONbITA [eSITeJbHOCTH, XAPAKTEPU3YHOIUMX 3TAMbI

(hopMupoBanusi KoMNeTeHIIHA.

[TpumepHas ouenka o 100 6anpHOI 1IKaze GOpM TEKYLIETO U IPOMEKYTOYHOT'O KOHTPOJIS
OO01uii pe3yabTaT BHIBOAUTCS KaK MHTETPAJIbHAS OLIEHKA, CKJIa/IbIBAIOIAs U3 TEKYILETO
KOHTPOJIS - 50% 1 mpoMeKyTOuHOT0 KOHTpOoJs - 50%.

Texkymmii KOHTPOJIb MO0 IMCUMIINHE BKJIIOYaeT:

Jlexyuu

* MIOCEIICHNUE 3aHITHI — 5 0amnos,

* aKTUBHOE y4yacTHe Ha JEeKIHUIX — 5 Gannos,

* YCTHBIN ONPOC, TECTUPOBAHNE, KOJUIOKBUYM — 30 6anoB,
* u 1p. (noknanasl, pedeparsl) — 10 Gamnos.
IIpakxmuueckue 3anamus

* [IOCEIIEHNE 3aHITHI — 5 0anmnos,
* AKTMBHOE y4acTHE Ha MPAKTUYECKUX 3aHATUAX  — 5 Oayios,

* BBITNIOJIHEHHUE JIOMALTHUX paboT — 10 6annos,
* BBITMIOJTHEHUE CAMOCTOSITEIbHBIX PA0OT — 10 6annos,
* BBITIOJIHEHUE KOHTPOJIBHBIX paboT — 20 Ganos.
TIpomedrcymounviii KOHmMpob O OUCYUNIUHE BKTIOYAem .

* YCTHBIN OIpOC — 60 Oamos,
* MMCbMEHHasl KOHTPOJIbHAsA paboTa — 30 6amnos,
* TECTUPOBaHNE — 10 Gamnos.

8. IlepeyeHb OCHOBHOH M JONOJIHHUTEIbHOWH Y4eOHOH JMTepaTypbl, He0OXOAMMOM
OCBOCHMSA THCIUIIHHBI.

AJIA
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a) anpec caita: Caift kadeaps! GU3NKH KOHICHCUPOBAHHOTO COCTOSIHHS 1 HAHOCUCTEM
http://cathedra.dgu.ru/Default.aspx?id=1503

Anpeca 6itoros: http://jkafftt.blogspot.ru/ cceiika uist cTyaeHTOB
http://zhftt.blogspot.ru/ cceuika It CTYAEHTOB

0) Ocnoenas numepamypa
1. Bpanar H.b., YyaunoB C.M. DkcniepuMeHTaIbHBIE METOJIBI MCCIICIOBAHUS SHEPTEeTHUCCKUX
CHEKTPOB JIEKTPOHOB U (POHOHOB B MeTajuiax.- M.: MI'Y.- 1990. 330 c.
3aitman JIx. [TpuHiumner Teopuun TBepAoro tena.- M.: Mup.- 1974,
Kurrens Y. Beenenne B ¢pusuky tBepaoro tena.- M.: Hayka.- 1978. 769 c.
Janpay JI.JI., Jludmmu E.M. Teopust ynpyroctu. - M.: Hayka, 1985.
Kamnenscon A.A. Beeaenue B pusuky TBepaoro Tena.- M.: Uza-so MI'Y, 1984.
Jlanpay JI.JI., Jludmmun E.M. Cratuctudeckas ¢usuka. - M.: Hayka,1964. 583 c. .
Hosukosa C.H. TennoBoe pacumpenue TBepaplx Tei. - M.: Hayka, 1974.292 c.

Noakown

6) /lononnumenvnaa numepamypa

1. Tlamuaes [.K., Mypnuesa XK.X., [lanuaeBa X.C. TemioBbie CBOICTBA TBEPBIX TEN:
Meroandeckas pa3paboTka K J1abopatopHbIM pabotam. — Maxaukaia, 2003.

2. Tlamuae [I.K., Mypnuesa XK. X. DHeprerndeckuii criekKTp (P)OHOHOB M TEILJIOBBIE
CBOMCTBA KOHJICHCUPOBAHHBIX cpefl. YueOHoe mocooue. — Maxaukana: UITL[ AT'Y, 2014
.—8lc.

3. Tlamyaes /I.K., Mypnuesa X.X., 'amxumaromenos C.X., McxakoB M.3. DnekTpoHHas
CTPYKTYpa ¥ CBOMCTBA METAJUIMYECKHUX MPOBOJHUKOB/ YuebHoe nmocobue. — Maxaukarna:
UIILL AT'Y, 2016 . — 115c¢.

4. MsicHnkoBa A.3. 9NeKTpPOH-(POHOHHbIE CUCTEMbI CO CMTOHTaHHbIM HapyLUEHNEM
TPaHCNALNOHHON CUMMETPUN [SNeKTPOoHHbIN pecypc] : MoHorpadus / A.3.
MsAcHuKoBa. — INIEKTPOH. TEKCTOBbIE flaHHble. — POCTOB-Ha-LJOHY: OXXHbIN
dbenepanbHbin yHuBepcuteT, 2010. — 240 c. — 978-5-9275-0741-2. — Pexxum
poctyna: http://www.iprbookshop.ru/47201.html

5. KyauHos B.A. TennonpoBogHOCTb U TEPMOYMNPYrOCTb B MHOIOCIOMHbIX
KOHCTPYKLMSAX [9neKTpoHHbIN pecypc] : yue6Hoe nocobue / B.A. KyauHos, B.B.
ABepuH, E.B. CTedaHIoK. — OneKTpPOH. TeKCTOBbIe AaHHble. — M. : Bbicwwas
wkona, 2008. — 305 c. — 978-5-06-005942-7. — Pexxum gocTtyna:
http://www.iprbookshop.ru/21361.html

9. Ilepeuenb pecypcoB HH(OPMALMOHHO-TEIEKOMMYHUKAIUOHHON ceTHn «UHTepHeT»,
HEO0XOAUMBIX /I OCBOCHH S AUCHUIIIMHBI.

JlarrocyHUBEpCUTET MUMEET JOCTYI K KOMIUIEKTaM OMOIHMOTeYHOro ()OHIa OCHOBHBIX
OTEYECTBEHHBIX W 3apyOCKHBIX aKaJIeMHYECKHMX M OTpAciEBBIX >KYpHAJIOB MO MPOQHIIO
NOAroTOBKU OakanaBpoB 1o HanpasiieHuto 03.03.02 dusuka:

1. DnekTpoHHO-ONOIMOTEeTHAS cucrema  (OBC) IPRbooks (www.iprbookshop.ru).

Jlunensuonnsiit 1oroBop Ne 6984/20 Ha snekTpoHHO-OuOIMOTEUHYIO0 cuctemy [PRbooks ot
02.10.2020 .

2. JIunensuonHoe cornamenue Ne 6984/20 Ha ucnonb30BaHUE aJaNTHPOBAHHBIX TEXHOJIOTUH
OBC IPRbooks (www.iprbookshop.ru) ms mur ¢ OB3 ot 02.10.2020.

3. DnekTpoHHO-Onbmuoteunass cucrema (ObC) «VYHuBepcureTckas OMOTMOTEKA OHIANHY:
www.biblioclub.ru. JloroBop 00 oxazanuu uHbopmanmoHHbiX ycayr Ne 131-09/2010 ot
01.10.2020r. 537 HanMeHOBaHUI.



http://cathedra.dgu.ru/Default.aspx?id=1503
http://jkafftt.blogspot.ru/
http://zhftt.blogspot.ru/
http://www.iprbookshop.ru/47201.html
http://www.iprbookshop.ru/21361.html
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://www.biblioclub.ru/
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4. DnextponHo-oubmmoreynas cuctema «9bC JIAHD https://e.lanbook.com/. ToroBop NeCOb
HB-278 na snekrponno-6ubmmoteunyio cucremy JIAHD ot 20.10.2020 r. Cpok aeicTBHi
norosopa co 20.10.2020 r. mo 31.12.2023r.

5. Hay4unas snektponHas 6ubimoteka http: //elibrary.ru. JInnien3snonnoe cornamenne Ne 844 ot
01.08.2014 r. Cpok netrictBus cornamenust ¢ 01.08.2014 r. 6e3 orpaHHYeHUS CPOKa.

6. HattmonanpHas AJICKTPOHHAS OoubmoTeKa https://H36.pd/. Jlorosop
Nel01/HOB/101/HDB/1597 o mnpenocraBieHnn aoctyna K HarmoHaJIbHOW 3JIEKTPOHHOMN

oubmoteke ot 1 aBrycra 2016 r. Cpok aeiictBus gorosopa ¢ 01.08.2016 r. 6e3 orpannyenus
cpoka. JIoroBop MOKET MPOJIOHTUPOBATHCS HEOTPAHUYECHHOE KOJIMYECTBO Pa3, €CIIM HU OJHA
U3 CTOPOH HE XKEeJIAeT ero PaCTOPTHYTh.

7.Scopus. Scopus mznatensctBa Elsevier B.V. ITucemo PO®U ot 19.10.2020 r. Ne 1189 o
MPEOCTaBICHUU JIUMIEH3UOHHOTO JIOCTyHa K COJAEp)KaHHUIO 0a3bl JAaHHBIX  Scopus
n3narenscrBa Elsevier B.V. B 2022 r. https://www.scopus.com

8. Wiley Online Library. Komnekius xypuanos Freedom Collection usgarensctsa Elsevier.
[Tucemo POOU ot 17.07.2010 r. Ne 742 o mpenocTaBiI€HUHU JIMIEH3UOHHOTO JIOCTYNa K

atektpoHHoMy pecypcey Freedom Collection w3marensctBa Elsevier B 2022 T
https://onlinelibrary.wiley.com/

9. MexxayHapoaHoe u3aatejbcTBo Springer Nature

10. Komneknust )kypHaJIOB, KHUT M 0a3 JaHHBIX m3gatenabcTBa Springer Nature. [Tucemo POOU

ot 17.07.2020 1. Ne 743 o mpenocTaBieHHH JIMIEH3MOHHOTO JOCTYyINa K COAEp:KaHHUI0 0a3
JMaHHBIX u3aarenbcTBa Springer Nature B 2022 r. Ha yCIOBHUSIX HAIlMOHAJIBHOW MOJMUCKU
https://link.springer.com/

11. XKypuaasl American Physical Society

12. Bassr mannsix APS (American Physical Society). ITucemo PODU ot 10.11.2020 r. Ne 1265
0 MpeA0CTaBICHUH JUIIEH3MOHHOIO JOCTYIa K coiepKaHMio 0a3 naHHbIX American Physical
Society B 2022 r. http://journals.aps.org/about

13. XKypuaasl Royal Society of Chemistry. baza nanueix RSC DATABASE uznarensctsa
Royal Society of Chemistry ITucemo PODU ot 20.10.2020 r. Ne 1196 o npegocTaBieHHH
JIMIIEH3HOHHOTO JTOCTYMa K cojepkanuto 6a3 ganubix Royal Society of Chemistry B 2022 r.
http://pubs.rsc.org/

14. Kypuaa Science (AAAS) http://www.sciencemag.org/

15. Exnnoe oxuo http://window.edu.ru/ (uaTepHer pecypc)

16. JlarectaHCKH#T pernoHaIbHBIN pecypcHbiil tieHTp http://rrc.dgu.ru/

17. Hauxon http://archive.neicon.ru/

10. MeToauyeckue yKazaHusi Ajs 00y4arOUUXCH M0 OCBOEHUI0 TUCHUILINHBI.

[TonroroBka K CEMHHApCKOMY 3aHATHUIO BKIIOYAeT 3aKpelyieHue U yriryolieHue
TEOpPETUYECKUX 3HaHWUA. B TOM umcie: MIaHUPOBaHHWE CAMOCTOSITENLHONW pabOTHI, YsICHEHUE
3aJjaHus; TOA00P JTUTEPATyphl; COCTABJIEHUE TUIaHa Pa0OTHI IO MyHKTaM.

Cnenyronmii 3Tanm — HENOCPEACTBEHHAsl MOJATOTOBKA K 3aHATHUI0O — HA4YMHAETCA C
U3YYEHHUs PEKOMEHJOBAHHOM JIUTEepaTyphl, T.K. Ha JIEKIIUN pacCMaTpPUBAETCsl HE BECh MaTepuall,
a TOJIBKO €ro 4acThb. OcTasibHas €ro 4acTh BOCIOJIHIETCS B MPOIIECCE CAMOCTOSATENIbHOM paboThI.
3anucu HMEIOT MEpPBOCTENEHHOE 3HAa4YeHHE [UIsl CAMOCTOATEIbHOM paboThl CTYJEHTOB.
CamocrosTenbHas paOoTa BBIIONHAETCS MO 3aJaHUI0 M TPH METOAWYECKOM DPYKOBOJICTBE


https://e.lanbook.com/
https://нэб.р/
https://www.scopus.com/
https://onlinelibrary.wiley.com/
https://link.springer.com/
http://journals.aps.org/about
http://pubs.rsc.org/
http://www.sciencemag.org/
http://window.edu.ru/
http://rrc.dgu.ru/
http://archive.neicon.ru/
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npernoiaBaresis, Ho 0e3 ero HeMmoCPEACTBEHHOTO y4yacTus. Bo Bpemsi caMoCTOATEeNbHON pabOThI
oOydaromuecss JOJKHBI M3y4aThb M KOHCIEKTHPOBATh YUeOHYIO, HAy4YHYI0 U CIPABOYHYIO
JUTEPATYPYy, BHIOIHATE 3a/IaHKsI, HAIIPABJICHHBIC HA 3aKPEIJICHUE 3HAHUK ¥ OTPAOOTKY YMEHHM
Y HaBBIKOB, TOTOBUTHCS K TEKYILIEMY U IPOMEKYTOUYHOMY KOHTPOJIIO MO JTUCLMUIUIHE.

Cpenn y4eOHO-METOAMYECKUX MaTEepHajoB, MPEIOCTABIIEMBIX CTYJICHTaM BO BpeMs
3aHATHH:

® [pPE3CHTAIUU;

® TC3UCHI JCKIIHNH,

® pECypc IEKTPOHHBIX U3IAHUU 110 TEME.

11. MMepeyeHr WHMOPMANMOHHBIX TEXHOJOTHIi, MCHOJb3yeMbIX MNPH OCYIIECTBJIEHUH
00pa3oBaTeIbHOT0 mMpolecca MO JAUCHHUIUIMHE, BKJIOYAas IepedeHb NPOrpaMMHOIO
obecreyeHusi 4 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM.

1. TIporpammuoe obecnieuenue ams yekmuii: MS Power Point (MS Power Point

Viewer), Adobe Acrobat Reader, cpemctBo mnpocMoTpa u300pakeHUH, TaOIUIHBINA
poIeccop.
2. TlporpammHoe oOecriedeHue B KoMIblOTepHBIH Kiacc: MS Power Point (MS PowerPoint

Viewer), Adobe Acrobat Reader, cpenctBo npocmotpa usobpaxenunii, Marepuer, E-mail.

12. Onucanne MaTepuaIbHO-TEXHUYECKOH 0a3bl, HeOOXOAMMON A8 OCYLIeCTBJIEHHUS
o0pa30BaTe/IbHOIO MpoLecca Mo JUCHHILIMHE.

1. 3akpemieHue TEOPETUYECKOr0 MaTepraia ¥ NpUOOpETEeHHE IPAKTUIECKUX HABBIKOB
MCCIIIOBAaHMSI CBOMCTB M 00pabOTKH NaHHBIX oOecrieunBaercs B 1aboparopusix HOLJ
«Hanorexnonoruun». [Ipu npoBeeHUN 3aHATHI UCTIONB3YIOTCS 1a00pAaTOPUM, OCHAIIICHHBIE
COBPEMEHHBIM TEXHOJOTHUECKUM U U3MEPUTEIILHBIM 000PY0BaHUEM.

2. IIpu n3n0X€HUM TEOPETUYECKOTO MaTepraia UCIO0JIb3yeTCs JICKIUMOHHBIN 3aJ1, OCHAILEHHbIN
MPOEKIIMOHHBIM 000PYAOBaHUEM U MHTEPAKTUBHOM TOCKOH.



