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Conepxanue

Crp.

enu u 3a1auu TUCHUILIMHBL (MOJTYJIS)

Mecro nucuumuiunsl (Moayis) B crpykrype OITOIT BO

TpebGoBaHus K pe3yabTaTaM OCBOCHUS JUCHUTLIMHBI (MOIYJIs)

O0beM TUCHUIUTMHBI (MOIYIISI) U BHJIBI y4eOHOUM paboThI

ConeprxkaHue TUCIUTTAHBI (MOIYJIs)

5.1 Coneprxkanue pasziesioB ¥ TEM AUCHMILIUHBI (MOJTYJIS)

5.2 Pazgensl AvcUMIIMHBL (MOIYJs) M MEXKIUCUUIUIMHAPHBIE CBA3M C
o0ecreunBaeMbIMU (TTOCIEIYIOIUMHU) AUCIUTITHHAMH (MOJTYJISIMU )

5.3 Pa3gensl v TeMbl AUCHMILIUH (MOAYJEH) M BUABI 3aHATHI

[TepeueHs CeMHUHAPCKUX, MPAKTUYCCKUX 3AHITHIA U JIA0OPATOPHBIX padoT

6.1 ConeprxaHue AUCUUIUIMHBI, CTPYKTYPUPOBAHHOE 10 TEMaM, C YKa3aHUEM
BUJIOB YU€OHBIX 3aHATUN M OTBEJCHHOIO HA HUX KOJIMYECTBA aKaJIeMUUYECKUX
4acoB

6.2 [lepedyeHp MPAKTUICCKUX 3aHATHMA.

6.3 Ilnan camocTosITENbHOM PabOThI CTYIEHTOB

6.4 MeTonuueckue yka3zaHus 10 OpraHU3alMKi CaMOCTOSTEILHON paboThI
CTYJIEHTOB.

6.5. IlpumepHas TeMaTHKa KypCOBBIX paboT (IIpH HAIUYHUHN)

7. Y4eOHO-METOMMYECKOe U MH(POPMAITMOHHOE 00eCTIeUeHHE IUCIIMILTMHEI (MOTYJIs ):

8.
9.

a) MepeyueHb JIUTEePaTyphl;

0) mepuoANYECKUEe U3IaHUS;

B) CIIMCOK aBTOPCKUX METOJMYECKUX Pa3paboTOK

r) 0a3bl JaHHBIX, HHOOPMAITMOHHO-CIIPABOYHBIE U MOMCKOBBIE CUCTEMBI
MatepuanbHO-TEXHUYECKOE 00ecTIeYeHNE TUCIUIUINHBI (MOIYJIIS).

OO6pazoBaTenbHbIE TEXHOIOTUN

10. Onenounsie cpeactaa (OC).



1.  IEJHU U 3AJAYU JUCHUTIIAHBI (MOIYJIST)

Heap auCHUIUIMHBI - JaTh CTYACHTaM IIEJIOCTHOE B paMKaxX CYIIECTBYIOIIUX
€CTECTBEHHOHAYYHBIX [OJOKEHUN MPEACTABICHUE O COCTOSSHUM HMCCIEHOBAaHUM B OJHOWU U3
Han0oJiee pa3BUBAIOITUXCS 00J1acTel (PU3UKHA CUCTEM B3aUMO/ICHCTBYIONINX YaCTHUII, 03HAKOMHUTh
C METOJIaMH PACUETa SJHEPTETUUECKOIO CIEKTPA MAKPOCKOITMYECKUX TEIL.

- HAy4YuThb CTYJCHTOB OpPUEHTHUPOBATHCS B OCHOBHBIX HANpaBJICHUSIX pPa3BUTUS U
npo0JieMaTUKEe KBAHTOBOM ONTHKH, (PU3WKH aTOMa M aTOMHBIX SIBJICHHA U WX TPHUIIOKEHUH B
COBPEMEHHOMN TEXHUKH U TEXHOJIOTHSX.

3agaun QM CIUIINHBI:

- 03HAKOMJICHHE CTYJEHTOB C OCHOBHBIMH 3aKOHAMH M (U3HMYECKUMHU BEIMYUHAMH,
XapaKTePHBIMHU TSI KBAHTOBOM ONTUKU U aTOMHOU (DH3UKY;

- U3y4YEHUE TEOPUH PABHOBECHOI'O 3JIEKTPOMArHUTHOI'O U3JTy4YCHHUS ;

- pa3BUTHE y CTYACHTOB OOIINX MPEIACTaBICHUN KBAHTOBOW MEXaHUKH;

- O3HAKOMJICHHE CTYJEHTOB C OCHOBHBIMU IPHUHIUIAMHU OMHCAHUS CTPYKTYPhl aTOMOB U
MPOLECCaMH B3aUMOJEHCTBUS KBAHTOBBIX CUCTEM C U3JIYYEHUEM;

- U3yYEHUE MOJIEKYII, UX CTPYKTYPBI U CIIEKTPOB;

- U3y4YCHHE OCHOB (PM3MKH JIa3epoB, (DU3UKH METAIIOB M IMOJYIPOBOJIHHUKOB, IPUHIIUIIOB
paboThl yCTPOWCTB COBPEMEHHOM 3JIEKTPOHUKH U MUKPOIJIEKTPOHUKH.

2. MECTO JUCLMILIAHBI (MOIYJIST) B CTPYKTYPE OIOI BO

Huctmmuimaa  “KBaHToBass onTuka ¥ aToMHas  (Qu3uMka”  SBISICTCS  TUCIUATIIMHON
npoecCHOHaNBHOrO MMKJIAa U OTHOCHTCA K 0a3oBoil yactu bl ocHOBHO# mpodeccruoHaabHOU
obOpasoBarenbHOl mporpamMmbl o HampasiaeHuto 09.03.02 MudopmanuoHHBbIE CHCTEMbI U
TeXHOJIOTUH.

Hucuunnuna “KBanToBasi onTuka M aTomMHas (pu3uka” OMMpaeTcs Ha MaTEMaTHYECKYIO
JUCUUILIMHY “MartemMaTu4ecKuil aHainu3”, IIKOJIbHbIE JUCHUIUINHBL “Pusuka” u “Xumus’.

OcBoeHME JUCHUIUIMHBI HEOOXOAMMO JJIsi OCBOEHHS KYypCOB: ~OIEKTPOTEXHMKA ,
«[IporpammHO-anmapaTHbIe CPEICTBA 3AITUTHI HHPOPMAITUN.

3.  TPEBOBAHMA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHBI (MOIYJISA)

[Tporiecc ocBOeHMS MUCHUIUIMHBI HANpaBieH Ha (OPMHUPOBAHUE CIEIYIOIIMX KOMIIETEHIHHA B
cootBercTBu ¢ ®I'OC BO u OII BO no nanpasiennto 09.03.02 UndopmannoHHbie CHCTEMBbI
u Texnojoruu: OITK-1.

OIIK-1 Crioco6eH MpUMEHSITh €CTECTBEHHOHAYYHBIC U MUK onki.1
00IIenH)XEHEPHbIE 3HaHUS, METO/IbI ITpumensier 6a3oBble 3HAHUSA
MaTe€MaTHYECKOr0 aHAJIN3a U MOJIEIMPOBAHMS, B 00J1aCTH (PU3UKH,
TEOPETUYECKOT0 U SKCIIEPUMEHTAIBHOTO MaTeMaTHYeCKOro aHaJIn3a
HCCIIeIOBaHMs B PO ecCHOHATBbHON JUIsl peLIeHus 3a1a4
NeSITeTbHOCTH; TEOPETUIECKOTO U
HKCHEPUMEHTAIBHOTO
HCCIIEIOBAaHUN B
npodeccroHanbHOM
JIeSITeTTbHOCTH;

I/UIK OIIK1.2 HpI/IMeHHeT
6a30Bble 3HaHUS B 00JaCTH
METOJIOB MaT€MaTHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS
JUTSL PENICHUS] IPUKIIATHBIX




3a/1a4 mpodeccCuoHaTbHON
JESTEIbHOCTH

MK orxi1 .3 [IpoBogut
TEOPETUICCKHE U
9KCIIEPUMEHTAIIbHBIE
WCCIICIOBaHUS B
npodeccuoHaTbHON
JESTEIILHOCTH

B pesynbpTaTe n3ydeHus: AUCIUILUIMHBI CTYICHT JTOJDKCH:
3name:

- OCHOBHbLE NOHAMUSL, 3AKOHbL U MOOENU KBAHMOBOU ONMUKU U AMOMHOU (DUSUKU,

- KBAHMOBO - MeXAHUYECKOe ONUCAHUE AMOMHbBIX SGNEeHULL,

- OCHOBHble HAYYHbIE MemOoObl MEOPEMUYecKoe0 U IKCNEPUMEHMATbHO20 UCCIe008AHUS
Qusuueckux 06veKmos, npoyecco8 U s81eHUll K8AHMOBOU ONMUKU U AMOMHOU PUUKU;

Ymemn:

-- UCNONIL308AMb 3AKOHbL KBAHMOBOU ONMUKU U AMOMHOU qbu3u1<u npu peuteruu 361061‘{,'
- NPUMEHAMb meopemudecKkue SHanHusl K peueHuro npakmud4ecKkux 3adal¢;
- oyeHusambv npede/zbl NPUMEHUMOCMU OCHOBHbLX Memo008 ONUCAHUSL AMOMHBIX ﬂGﬂelelZZ,'

Braoemus:

- HABbIKAMU UCNONL308AHUS 0A3068bIX 3HAHULU 6 o0nacmu u3uku 6 npogheccuoHarbHOU
O0esimebHOCIU, HABLIKAMU PeueHUs MUNo8blX 3a0ay u3 001acmu K6AHMOB8OU ONMUKU U AMOMHOU
Quzuxu;

-Memooamu K8AHMOBO - MEXAHUYECKO20 ONUCAHUS NPOCMEUUUUX KEAHMOBBIX CUCTIEM,

- Memooamu 3IKCNePUMEHMANbHBIX UCCIeO08AHULL NAPAMEMPO8 U XAPAKMEPUCTNUK AMOMHBIX
SAGNEeHUU,

- Memooamu o00pabomKu U AHAIU3A IKCHEPUMEHMATbHOU U Meopemudeckol @u3uieckoll
uHgopmayuu.

4. OBBEM JJUCHOUILJIMHBI MOAYJIS1) U BUJIbl YYEEHOM PABOTHI

O0beM THCHMILUIMHBI COCTABJISAET 7 3a4eTHBIX eIMHMIL, 252 yaca.
®opMa NPOMEKYTOYHOM ATTECTALUMU: IK3AMEH

Bua yueOHoii padoTbl Bcero yacos / CemecTpbl

324eTHBIX eIUHUIL 2
AyauTopHBbIe 3aHATHS (BCEro) 151/4,2 151/4,2
B ToMm uucrne: - -
Jlexuuu 60/1,7 60/1,7
[Tpaktrueckue 3anstus (I13) 60/1,7 60/1,7
JlaGopatopHbie pabOThI 20/0,5 20/0,5
KonTpons camoctositensHol paboTsl (KCP)




Kontposs o6mmii (KO) 10/0,27 10/0,27
Koncynpraruu 1/0,03 1/0,03
CamocrosiTesibHasi paboTa (Bcero) 75/2,1 75/2,1

B Tom uucie: - -

Camocmoamenvhas paboma (n0020mMo8Ka 00KIA008 HO 75/2,1 75/2,1
memam, pewienue 3a0a4, NO020MO8KA OMUemos no
aabopamopuwvim pabomam)

KonTpoasn 26/0,7 26/0,7

B Tom uucie:

Iloozomoska omuemos no 1a60pamopHvim pabomam, 19/0,5 19/0,5
BbINOJIHEHUE OOMAUHUX PAOOM, 8bICIYNIIEHUE ¢ OOKIA0OM HO
meme, mecmuposanue, KoJIOKeUyMm

Iloozomoska k sx3ameHy

Dkzamen 7/0,2 7/0,2
Bua npoMexxyTouHOM arTecTaiuu (3a4eT, SK3aMeH) JK3aMeH JK3aMeH
OO01mas Tpy10eMKOCTh Yachl/3a4ETHBIC ¢TUHHIIBI 252/7 252/7

5. COAEP) KAHME JUCHUIIJIMHBI (MOAYJIA)
5.1. Conep:xaHue pa3ieioB H TeM JUCHUILIMHBI (MOIYJIs1).

BBEJIEHUE.
Omnpenenenus. Macmradbl pa3MepoB, Macc U YHEpTuil B aToMHOM pusmke. DOoToH.

PA3JIEJ 1. KBAHTOBASA IPUPOJA U3TYUYEHUA

Knaccuveckass kapTuHa MUPa U He00OX0AMMOCTH BBe/IeHHsI KBAHTOBBIX MPeACTABICHUI.

1.1.9nexrponnas Teopus Jlopenna.

1.2.IlpoGnema paBHOBECHOTO JEKTPOMArHUTHOTO U3TYUYEHHUS.

1.3.@otordpdexr. Dpdext Komnrona. [lapnenue cpeta.

1.4. Topmo3HO€ pEeHTI€HOBCKOE M3TyueHue. KBaHTOBBIN mpeen.

1.5.®oron. T'mnoreza ne bpoiina. KopnyckymnspHo-BoiHOBOM gyanu3M. BonHoBoW maker.
CoOTHOIIEHNS HEOTIPEEIEHHOCTEN.

PA3EJI 2. TEOPUSI ATOMA BOJOPO/JIA 11O BOPY

Mopesn aToMOB.

2.1.Atom TomcoHa.

2.2.0nbiTel Pezepdopna. [Inanerapuas Moaens aTroMa.

2.3.AtoMm bopa. Monens bopa u runoresa e bpoiins. PenstuBucrckoe o6o0mmenue moaenu bopa.

2.4.JKCTIepIMEHTAIILHOE JO0Ka3aTEeIbCTBO AUCKPETHON CTPYKTYpPBHI aTOMHBIX YpOBHEW. OTIBITHI
O®panka u ['epua.

2.5.M30TonMyeckuii CIBUT aTOMHBIX YpOBHEH. MIOOHHBII aTOM BOJIOPO/IA.

PA3JIEJI 3. 9JIEMEHTHI KBAHTOBOM MEXAHUKH

OcHoBBI (pOpMaIN3Ma KBAHTOBOI MEXaHUKH.

3.1. Hecramumonapaoe ypaBHenue lllpenunrepa. PensTHBHCTCKOE BOJHOBOE YpaBHEHHE.
BonnoBast ¢yHKkIMS U ee (QU3MUECKUN CMBICI. YpaBHEHHE HENpPEephIBHOCTU. BekTop
IIJIOTHOCTH TOKA BEPOSITHOCTH.

3.2.0mpeneneHne CpelHUX 3HAUYEHWH M JUCIEPCUM HMIYJIbCa W KOOPAMHATHI YaCTHUIIBL
Omnepatopbl. CoOCTBEHHBIE 3HAYEHUS W COOCTBEHHBIC (DYHKIIMH OIEpaTopa HMITYJIbCa.
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CoOcTBeHHBIE 3HAYCHUS] M COOCTBEHHBIC (DYHKIIMU oOmepaTopa z - MPOEKIIMH MOMEHTa
KOJIMYECTBA JABUKECHUSI.

3.3.Craimonapnoe ypaBuenue Ilpeaunrepa. Kommyrarop. MHorouactuyHasi KBaHTOBas
cucrema. JIBr>keHue BOJIHOBBIX MAKeTOB. [IpenenbHblil NepeXo1 K KIaCCUYECKON MEXaHHKE.
OnTHKO-MEeXaHUYEeCKAasl AHAJIOTHSI.

Cranuonapnoe ypapaenue lllpequnrepa. CrniekTpbl NpocTeiilInX 0JHOMEPHBIX CHCTEM.

3.4.CBobogHOE JBW)KEHHME dYacTUIBl. YacTuiia B OECKOHEYHO TJIyOOKOW MPSMOYrOJIbHOU
NOTEeHLMaNbHOH siMe. YacTulia B IpsIMOYTOJIbHOM MOTEHIUAIBHOM sIME KOHEYHOM TITyOUHBI.

3.5.ABTOR71eKTpOHHAsT 3Muccud. SIBieHue anbda - pacmana aTOMHBIX siiep. |yHHeNIbHas
MOHHU3AIUs aTOMOB B ONTHYEeCKOM mojie. TyHHenbHBIH MUKpocKon. TyHHENbHbIH 3PQeKT:
onrTuyeckas aHanorus. TyHHeIbHBINH 23QEKT 1 30HHAs CTPYKTYpa CIEKTPa B IEPUOIUIECKOM
MOTCHIUAJIE.

3.6. 'apmonmnueckuii ocipuusTop. CranronapHbsie cocTossHus. Hectarimonapabie COCTOSIHUSL.

CranuoHapHble COCTOSIHUS B EHTPAJIbHO — CHMMETPUYHOM MOJIe.

3.7.00mas nocraHoBka 3amauyd. 3amada Kemnepa. Ilepexon Kk KiaccMUeCKOMY ONMUCAHHIO.
[lonsitue o kBa3zukiaccuueckoMm mpubamxenuu. KsantoBeie ycnoBusi bopa u bopa —
3omMmepdenbaa. OpOUTanbHbBIN MEXaHUUYECKU U MATHUTHBIM MOMEHTBI 3JIEKTPOHA.

3.8.DKciepuMeHTabHOE  OTpE/CIICHUE aTOMHBIX MAarHUTHBIX MOMEHTOB. COOCTBEHHBIN

MEXaHUYECKUH u MarHUTHBII MOMEHTBI AJIEKTPOHA. Coun. Crnoxenue
HEB3aUMO/ICHCTBYIOIIMX MOMEHTOB KOJIMUECTBA ABMXEeHUS. CHCTeMaTHKa COCTOSIHUN aToma
BOJZIOpO/IA.

[Mpudau:keHHoe peeHne crauoHapHoro ypasHenus lllpenunrepa. Teopusi Bo3My1eHuii.

3.9.Cnyyaifi HeBbIpokIeHHOTO crekTpa. Ciydail BBIpOXKIEHHOTO crekTpa. M3oromuueckoe
CMCIICHHUEC aTOMHBIX ypOBHCfI, CBA3aHHOC C KOHCYHBIM pasMEpoOM s/pa.

3.10.Tonkast cTpykTypa CHEKTpa aromMa BOAOPOAA. YUET PEISITUBUCTCKOW CBS3M UMIYJIbCa U
sHepruu dekTpoHa. CruH — OpOUTAIIBHOE B3aUMOJICHCTBHE.

PA3JEJ 4. BBAUMOJENCTBUE ATOMA C DJIEKTPOMATHUTHBIM ITOJEM
B3aumopeiicTBHe KBAHTOBOM CHCTEMBbI € 3J1eKTPOMATHUTHBIM I0JIEM.
3.1.001mas mocraHOBKa 33a9i. DJIEKTPUIECKOE JUIOIbHOE puomkenue. HecranmonapHas
TeopHs Bo3MyleHui. BeposTHOCTh mepexona. [IpaBuia or6opa.
3.2.JIMHeWHBIA TAPMOHUYECKUH OCIHILIATOP.
3.3.llenTpanbHo-cummeTpuuHoe nojie. CrieKTpajibHble CEpUM aTOMa BOJOPOAA.
3.4.CriekTpasibHbIe CEpUHM aTOMOB INEIOYHBIX METAUIOB. DJIEKTPOMAarHUTHBIC TIEPEXO/bl B
MHOT'03JIEKTPOHHBIX aTOMaX.
KBaHTOBOE 3/71eKTPOMarHuTHOe 110J1e M ero B3auMo/jieiicTBHe ¢ aTOMOM.
3.5.0neKkTpoMarHuTHOE MOJIe Kak KBaHTOBBIH 00BEeKT. Kilaccuueckoe 3iieKTpoMarHuTHOE
10JIE B KBAaHTOBOM TEOPHHU.
3.6.B3aumopelicTBie aTOMHOW CHUCTEMBl C KBAHTOBBIM 3JEKTPOMAarHUTHBIM  IIOJIEM.
CrioHTaHHbBIE TIEPEXO/IBI.
3.7.CrloHTaHHBIE TE€pPEeXOJbl U €CTECTBEHHas IIMPHHA CIEeKTpajabHOH suHuu. dopmyna
[1nanka.
3.8.JI>mM00BcKkMii cBUT aTOMHBIX ypoBHeH. OmnbITel JIam6a — Puzepdopna. KadectBeHHbII
aHaIM3 JIOMOOBCKOTO c/1BUTA. JISMOOBCKHIA CIIBHT B CIIEKTPE BOIOPOA M Pa3Mep MPOTOHA.

PA3JIEJ 5. 3JIEMEHTBI COBPEMEHHOM ®U3UKH ATOMOB W MOJIEKY.I

MHOro03/1eKTPOHHBINA ATOM.

5.1.ToxnectBeHHOCTHh MUKpouacTHll. Hepaznuuumocts MUKpOOOBEKTOB. BO30HBI U (PepMUOHBIL.
[Mpunmun [aynu. Makpockonudyeckue aHcaMOIu MHUKpOUYacTUll. BapualMoHHBINH MeTo.
[IpubmmxeHne CcamMOCOTJIACOBAHHOTO TIONIA. ATOMHBIE OOOJIOYKM H  TOJ000JIOUKH.
DJeKTpoHHask KOHPUTypanus. ATOMBI IEIOYHBIX METAIIOB. ATOM IeNusl.
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5.2. O6m¥me NPUHIMIIBI ONTUCAHUS MHOTOYJIEKTPOHHBIX aTOMOB. 3all0JIHEHUE aTOMHBIX 000JI0YEeK
AJeKTpOoHaMH. TepMbl MHOTO3JIEKTPOHHBIX aTOMOB. ToHKast cTpykTypa Tepma. CocTosiHus.
[TpaBuno untepBanoB Jlanzae. [Ipubmmwkenne LS - u jj -cBsazeit. OCHOBHBIE TEPMbI aTOMOB.
IIpaBuna Xynna. IIpaBuio untepBasioB Jlanae 1 CBEpXTOHKOM CTPYKTYPBI.

Ilepexoabl BHYTPEHHHX 3J1eKTPOHOB B aTOMAaX.

5.3. XapakTepucTuiecKoe peHTI€HOBCKOE H3nydeHue. ToHKas CTPYyKTypa peHTT€HOBCKHUX JIMHUH.
3akoH Mozmu. Dddekt Oxe. CIIIONHONW PEHTTEHOBCKUH CIIEKTP M PEHTICHOBCKUN CIEKTP
HOTJIOIIEHHs. ATOM B 3JieKTpudeckoM nosie. Dddext Llrapka.

ATOM B MATHMTHOM I10JI€.

5.493¢dexr 3eemana. Dpdexr Ilamena m baka. DneKTpOHHBI HapaMarHUTHBIA pPE30HAHC.
Omnbithl LTepna u I'epnaxa.

OcHOBBI (PM3MKH MOJIEKY.I.

5.5.Annabaruueckoe npubmKeHHe. MonekyaspHbI HOH BoJopoAa. Molekyna BOIOpoOJa.

Teopuss laiitnmepa — Jlonmona. Hacelmienue xumuueckux cBsizel. BaeHTHOCTh. Meton
nuHerHoN koMmOuHammu atoMHbIX opOutaneit (JIKAO). KoBasieHTHast mosisipHas ¥ MOHHAsS
CBSI3H.

5.6.0nemeHThl cTepeoxuMur. OCHOBBI CHCTEMATHUKH AJIEKTPOHHBIX COCTOSHUM JIBYXaTOMHBIX

MOJIEKYIL. SliepHast moacucTeMa MOJIEKYJIbl. DJIEKTPOMAarHUTHBIE IIEPEXO0/Ibl B MOJIEKYJIaX.

PA3JIEJI 6. SJIEMEHTbBI ®U3UKU TBEPIOI'O TEJIA

OcHoBBI (pM3MKH TBEPIOIO TeJAa.

6.1.Tuner cBsisu B TBepaoM Tene. DoHoHbI. OCHOBBI 30HHOW TEOpUH. MeTalIbl.
ITonynpoBOAHUKH. [IUdIEKTPUKH.

6.2.DoTONMPOBOAMMOCTE TIOTYITPOBOTHUKOB.

6.3.JIroMuHeCHICHIIUS TBEPIBIX TEJI.

6.4.KoHTaKT IBYX METAJUIOB IO 30HHOH TEOPHUH.

6.5.TepMmoanekTpuyecKue IBJICHUS U UX IPUMEHEHHE.

6.6.BpinpsimiieHne Ha KOHTAKTE METAJLI - OJYITPOBOAHUK (Ouod [llommku).

6.7.KOoHTaKT 31eKTPOHHOTO U ABIPOYHOTO MOIYIIPOBOIHUKOB (P-H-Nnepexoo).

6.8.ITomynpoBOAHHUKOBBIC THOBI U TPHUOJBI (TPAH3UCTOPHI)

5.2 Pa3zgennl THCHUNINHBI H MEKANCHUINITIHHAPHDLIEC CBA3H C o0ecneuyHuBaeMbIMH

(mocaeayomMMu) TUCHUNJIMHAMUA

Ne | HaumenoBanue  oGecrme- | Ne Ne pa3aenoB U TeM JaHHON AMCHUIUIMHBI, HEOOXOIUMBIX
/Tl | YUBAEMBIX (mocnenyto- | as U3ydyeHus: o0ecreunBaeMbIX (MOCIEIYIOMINX ) TUCIUIUINH
MIMX) JUCUUIUINH (BIMCHIBAIOTCS Pa3paboOTYUKOM)
1. | KBanToBas MmexaHHUKa 1 2 3 4 5 6 7 8
2. | TBepaoTenbHas 4 5 6
DIIEKTPOHUKA
3. | Mukpo- u 1 2 3 4 5 6
HAHODJICKTPOHHKA
4. | ®U3n4ecKre OCHOBBI 1 2 3 4 5 6 7
AJIEKTPOHUKHA
5. | KBaHTOBas M onTHyYecKas 1 2 3 4 5 6 7 8
HIIEKTPOHHUKA

5.3. Pa3zesibl ¥ TeMbl JUCHMIJIMH (MOYJI€ii) U BUABI 3aHATHI

| | | Buapr 3aasaTHIT B 9acax




H Konc. | Kown-
Ne AUMCHOBANWE PASACHA | 1oy | TP s, | kep | KO | cpe Beero
/I 3aH. TpOJIb
BaeneHue 4 4 1 3 1 13
1. KBanToBas npupoa 8 8 3 1 12 3 35
W3JTYYCHUS
l2;. Teopust aToMa BOJOpoa MO 8 8 4 1 12 3 36
opy
3. DIeMeHTHI KBAaHTOBOM 10 10 3 1 12 3 39
MEXaHUKH
4. BzaumoelcTBre aToMa ¢ 10 10 4 2 12 3 a1
3JIEKTPOMATHUTHBIM IOJIEM
5. DaeMeHThI COBpeMEHHO 10 10 3 2 12 3 40
(DU3MKHM AaTOMOB M MOJIEKYJT
6. DneMeHTH! QU3UKU 10 10 3 2 12 3 40
TBEPOTO Teja
JK3aMen 1 7 8
Hroro: 60 60 20 10 | 75 1 26 252
6. INEPEYEHb CEMUHAPCKHUX, IIPAKTUYECKUX 3AHATUHN U
JABOPATOPHBIX PABOT
6.1 Couepmaﬂne AUCHUINIJIUHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BHA0B
y‘I96HLIX 3aHATHH U OTBCACHHOI'0 HA HUX KOJINYECTBA aKaJEeMHUYECCKUX 4YaCcoB
Ne | HamMeHoBaHWe HaumenoBanue TemMbl Buipl 3aHsTHIT B acax
1/ pagneﬂa Kon Kon
n M| m3 | Ja6. | KCP | KO | cpC | C¥® | TPOM | Bee
Tall b ro
st
BBenenue Omnpenenenus. Macmradbl
1. pazMepoB, Macc M dHepruii B | 4 4 1 3 1 13
aTOMHOM (pusnke. PoTOH.
1. KBanToBas Kaaccuueckasi kapTuna
npupoaa MHPa U HEOOXOIHUMOCTH
o | Wanyuenus BBeJeHHs] KBAHTOBBIX 8 8 3 1 12 3 35
) npeacTaBJIeHUH.
Tema 1.1 -1.5
2. Teopusi atoma | Mopesin aTOMOB.
3. | Bomopoaa no Tema 2.1 -2.5 8 8 4 1 12 3 36
bopy
3. DiIeMeHThI OcHoBbl popmanuzma
KBAHTOBOM KBAHTOBOH MeXaHMKH.
MeXaHUKH Tema 3.1-3.3
CranuoHapHoe ypaBHeHHe
IIpenunrepa. CrieKTpbl
NMPOCTEHIINX OJHOMEPHBIX
CHCTEM.
4, Tema 3.4-3.6 10 10 3 1 12 3 39
CraunuoHapHbIe COCTOSTHUS
B IHEHTPATBbHO —
CHMMETPHYHOM IOJIE.
Tema 3.7-3.8
IIpuéim:xenHoe penieHue
CTAHOHAPHOTO YPABHEHHSA




IIpenunrepa. Teopust
BO3MYIICHUIA.
Tema 3.9-3.10
4.B3aumoneiicts | BzaumoneiictBue
He aToMa ¢ KBaHTOBOW CHCTEMBI C
JIeKTPOMATHUTH | 3JIEKTPOMATHUTHBIM MOJIEM.
bIM M0JIEM Tema 4.1 -4.4.
KBanroBoe 10 | 10 3 2 12 3 40
3JIeKTPOMATHUTHOE T0JIe U
ero B3auMo/jeiicTeme ¢
aToOMOM.
Tema 4.5 -4.8
5. DnemMeHTHI MHOro03/IeKTPOHHBII aTOM.
COBpeMeHHOI Tema 5.1 -5.2
¢u3ukn atomoB | Ilepexoabl BHYTpPeHHHX
1 MOJIEKY.T 3JIeKTPOHOB B aTOMAaX.
5. Tema 5.3 10 | 10 4 2 12 3 41
ATOM B MarHuTHOM HoOJIe.
Tema 5.4.
OcHoBBI pU3NKH MOJIEKYJI.
Tema 5.5- 5.6
6. DJIeMeHThI OcHOBBI (u3MKH TBEpPAOIro
7. | dusuku TeNA. 10 | 10 3 2 12 3 40
TBEPJAOTO Tejia Tema 6.1 -6.8
8. | Dx3amen 1 7 8
Hroro: 60 | 60 | 20 1075 | 1 | 26 | 252
JI- nexmus, 113 — npaktrueckue 3amstusa, CPC — camocrositenbHas pabora cryaeHnTta, K — KoHTpob.
6.2 IlepeyeHb MPAKTHYECKHUX 3AHATHIA.
Ne Ne pazpena u HaumenoBanue Tpyno- OueHOYHBIE CPEeCTBA dopmupy-
n/m TEMBI MIPaKTHIECKUX paboT €MKOCTh eMBbIe
JICTIATUTAHBI (gacsr) KOMIICTEHITHA
(Motynst)
1 2 3 5 6
1. | BBenenue Onpenenerusa. MacimraObl 4 KoHTposapHbBIE BOIIPOCHI. OIIK-1
pa3MepoB, Macc U SHEPruil B
aTOMHOU (u3uke. DOTOH.
2. | Pazgen 1. KBanToBas npupona 8 KoHTposbpHbBIE BOTIPOCHI. OIIK-1
Tema 1.1-1.5 M3ITy4EHUs KonTponbHast pabora.
3. | Paznen 2. Teopust aToMa Boiopoa 1Mo 8 KoHTponbHBIE BOTIPOCHI. OIIK-1
Tema 2.1-2.5 Bopy KontpompHas pabora.
4. | Pa3znen 3. DJneMeHTH KBaHTOBOM 10 KoHTposbHbBIE BOTIPOCHI. OIIK-1
Tema 3.1 - 3.10 MEXaHUKHU KonTponbHast pabora.
5. Paspgen 4. B3aunmogeiicTBie atoma ¢ 10 KoHTponbHbBIE BOTIPOCHI. OIIK-1
Tema4.1-4.8 9JIEKTPOMATHUTHBIM TOJIEM KonTponbHast pabora.
6. | Pa3gen 5. DeMeHTHl COBPEMEHHOMH 10 KoHTposbHbBIE BOTIPOCHI. OIIK-1
Tema 5.1 — 5.6 (hU3MKM aTOMOB ¥ MOJIEKYJT KonTponbHast pabora.
7. | Pa3znen 6. OneMeHTs! GU3UKU 10 KoHTposbpHbBIE BOTIPOCHI. OIIK-1
Tema 6.1 - 6.8 TBEPJIOTO TeJia KonrtpospHas pabora.
8. JK3aMeH. 6 OIIK-1
6.1 Ili1an camocTOATE/ILHOM Pa0OTHI CTYACHTOB
Ne Tema Bug 3ananue Pexomennyemasn Koumn-
HeJ. CaMOCTOSTENbHOI JIMTepaTypa YeCcTBO
padoThI 4acoB
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1 Baenenue Breaynutopnas W3yuenne HayyHoll u cnenuansHoi | M3 crucka 3
pabora. JUTEpaTyphl, MOATOTOBKA K OCHOBHOM 1
3aHATHSIM, PELIeHUe 3a/aY, JIOTIOJTHUTENBHOU
BBINOJIHEHHE 3aJJaHUH 110 TeMaw, JIUTEPATYPHL.
BBIHECEHHBIM HA CAMOCTOSITETIBHOE
U3yd4eHHe, KOHCIEKTHPOBAHUE
OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI.
1-3 | KBanToBas BreaynutopHas N3ydenue HayuHO 1 cnenuanbHoil | U3 crincka 12
npupoaa pabora. JIUTEPATypBI, TOATOTOBKA K OCHOBHOM 1
U3ITy4EeHUSA 3aHATUAM, PELICHHE 337134, JOTIOJTHUTENBHON
BBINOJIHEHHE 3a[JaHNN 110 TEMaM, JIUTEPATYPHL.
BBIHECEHHBIM HA CAMOCTOSITETIbHOE
U3y4eHHe, KOHCIIEKTUPOBAHUE
OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI.
4-5 | Teopus aroma | Bueaynuropnas W3ydyenue HayuHOIl 1 cnenuanbHoil | M3 criucka 12
BOJOposamo | pabora. JUTEpaTyphl, MOATOTOBKA K OCHOBHOM 1
Bopy 3aHATHSIM, PELIeHUe 3a/aY, JIOTIOJTHUTENBbHOU
BBINOJIHEHHE 3aJJaHUH 110 TeMaM, JIUTEPATYPHL.
BBIHECEHHBIM HA CAMOCTOSITETIBHOE
U3y4eHNe, KOHCIEKTHPOBAHUE
OTBETOB HA KOHTPOJIbHBIE BOIIPOCHL.
6-8 | DmemeHTHI BreaynutopHas W3ydenue HayuHoil 1 cnenuanbHoil | U3 crincka 12
KBAaHTOBOM pabora. JIUTEPATyphl, TOATOTOBKA K OCHOBHOMH 1
MEXaHUKU 3aHATHUSM, PELICHUE 3a/1a4, JOTOJTHUTENBHOU
BBINOJIHEHHE 3aJJaHUH 110 TeMaw, JUTEPATYPHL.
BBIHECEHHBIM Ha CAMOCTOSITEIILHOE
H3y4eHHe, KOHCIIEKTHPOBAHUE
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
9-11 | B3aumogpeiict | BreaynuTopHas W3ydyenue HayuHOIl 1 cnenuanbHoil | M3 crincka 12
BUE paborta. JUTEpaTyphl, IOATOTOBKA K OCHOBHOM 1
3JIEKTPOMarHu 3aHATUAM, PELIeHUE 3a/1aY, JIOTIOJTHUTEIbHOU
THOTO NOJIA © BBINOJIHEHHE 3a[JaHNN 110 TEMaM, JIUTEPATYPHL.
aTOMOM BBIHECEHHBIM HA CAMOCTOSITETIBHOE
U3y4eHHe, KOHCIEKTHPOBAHUE
OTBETOB HA KOHTPOJIbHBIE BOIIPOCHL.
12- | DneMeHTHI BueaynuropHas W3yuenue HayuHoil u cnenquanbHoil | U3 crincka 12
14 COBpEeMEHHOH | pabora. JIUTEPaTyphl, TOATOTOBKA K OCHOBHOM 1
¢busuKH 3aHATHUSM, PELICHUE 3a/1a4, JIOTIOJTHUTENBHOU
aTOMOB U BBITIOJIHEHHE 3aJ]aHUH 110 TeMaw, JUTEPATYPHI.
MOJIEKYJT BBIHECEHHBIM Ha CAMOCTOSITEIIFHOE
n3y4eHHe, KOHCIIEKTHPOBAHNE
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
15- | DnemeHTsI Breaynuropnas W3ydenue HayuHOIl U cnenuanbHoil | W3 crincka 12
17 (uznkn pabora. JIUTEPATyphl, IOATOTOBKA K OCHOBHOM U
TBEPJOTrO TeNa 3aHATHUSM, PELICHUE 3a/1a4, JIOTIOJTHUTENBHOU
BBINOJIHEHHE 3aJJaHNH 110 TeEMaM, JIUTEPATYPBIL.
BBIHECEHHBIM HA CAMOCTOSITETIbHOE
U3y4eHHe, KOHCIEKTHPOBAHUE
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
18 TToxroroska x U3 crincka 8
JK3aMEHY. OCHOBHOM 1
OKk3aMeH JIOTIOJTHUTETbHON
JUTEPATYPHL.

6.4 MeToanyecKue yKa3aHUs N0 OPraHNU3aALHUM CAMOCTOSITeJIbHON PadoThI CTY1EHTOB.

MeToanyeckne yKasaHus 10 OPraHU3alUuu CaMOCTOSITEIbHOM Pad0Thl CTYIEHTOB

[{enb caMOCTOSATENHHON PaOOTHI CTYACHTA — OCMBICIEHHO U CAMOCTOSITENIbHO padoTaTh CHauana
¢ yueOHBIM MaTepHUaJIoM, 3aTeM C HaydHOU WH(OpMaImen, 3aJ10KUTh OCHOBBI CAaMOOPTaHU3AIUN
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Y CaMOBOCIIMTAHUS C T€M, YTOOBI IPUBUTHh YMEHUE B JAJIbHEHIIEM HEMTPEPBHIBHO MOBBIIIATH CBOIO
npo¢eCCHOHATBHYIO KBATH(PHUKALIHIO.

B yueOHOM mporecce BbIICINAIOT ABAa BUJA CAMOCTOATENbHOM paboThI:

- AyTUTOPHAs — CAMOCTOATENbHAs pa0d0OTa BBITOIHIETCS HA YyUYEOHBIX 3aHATHSX IO
HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEMNOAABATEINS U TI0 €r0 3aJlaHHIO.

- BHeayautopHas CP 1o MeTouuecKkumM pyKOBOJICTBOM U KOHTPOJIEM IpenoaaBaresi, Ho 6e3
€ro HEMOCPeICTBEHHOI'0 y4acCTHs IIPH MOArOTOBKE K ayIUTOPHBIM 3aHIATUAM, TEKYILUM U
IPOMEXYTOUHBIM (hopMaM KOHTPOJIS.

Buasl CP o0yuyaromuxcs:

Meronnyeckue peKOMEHAANN CTyIeHTaM IIpU IOArOTOBKE K IPAKTUUECKOMY 3aHITHIO Ha
OCHOBE M3Y4EHUS] PEeKOMEHJOBAaHHOW Hay4YHOU U y4eOHOM aureparypsl. M3ydeHune AUCIUIUIMHBI
ClIeZlyeT Ha4MHATh C IPOPa0OTKU HACTOsIIEH pabodeil mporpaMmsbl, 0c000€ BHUMAaHKE, YACTSA
LEJIIM U 3aJla4aM, CTPYKTYpe U COJEPKAHUIO JUCUUIUINHBL. J{J1s1 MOATOTOBKH K 3aHATHUSM,
TEKYIIEMY KOHTPOJIIO ¥ IPOMEXYTOUHOM aTTECTAIlMM CTYIEHTHl MOTYT BOCIIOJIb30BaThCS
3JIEKTPOHHON OMOJINOTEKOM, OHM UMEIOT BO3MOKHOCTh IOJIYYUTh TOCTYII K y4eOHO-
METOAMYECKHM MaTepuasiaM Kak OMOIMOTEKH, TaK U MHBIX AIEKTPOHHBIX OMOIMOTEUHBIX
cucreM. B cBoro ouepesb, CTyA€HTHI MOT'YT B34Th Ha JJOM HEOOXOJUMYIO JINTEPATypy Ha
a0OHEMEHTE BY30BCKOW OMOIMOTEKH, a TAKXKE BOCIOJIb30BATHCSA YUTAJIBHBIMU 3aJIJaMH By3a.
IMoaroroBka k Jekuuu. KauecTBo 0CBOCHMS JUCLUIUIMHBI HAPSAMYIO 3aBUCUT OT TOTO,
HACKOJIBKO CTYJEHT CAaMOCTOATEIbHO (POPMHUPYET YCTAHOBKY Ha MOJIYYEHHUE HA JIEKIUSIX HOBBIX
3HAHUH, JONOJHSIIOIUX YK€ UMEIOLIMecs 3HaHUs 110 JaHHOM aucuuiuiHee. Bpems, oTBeieHHOE
Ha MOJTrOTOBKY CTYJIEHTOB IIPHU JABYXYaCOBOM JIEKIIMU IO HOpMaTHUBaM cocTaBisieT He MeHee 0,2
qaca.

IToaroroBka Kk NpakTH4YecKOMYy 3aHATHIO. [[pakTHueckoe 3aHATHE — ATO 3aHATHUE,
IPOBOJUMOE MO/ PYKOBOJICTBOM IpenojjaBareist B yueOHOH ayIuTOpHH, HallpaBJIEHHOE Ha
yriayOieHne HayYHO-TEOPETUYECKUX 3HAHUN U OBJIaZICHUE ONPECIIEHHBIMU METOIaMU
CaMOCTOSTeNIbHON paboThl. B mpouecce Takux 3aHATUH BbIPA0ATHIBAIOTCS IPAKTUYECKHE
ymenust. [lepen npakTHUECKUM 3aHIATHEM CJIEYET U3YyUUTh KOHCIIEKT JIEKIUU U
PEKOMEH/I0BaHHYIO MpernojjaBaresieM JIUTeparypy, odpaliias BHUMaHUE Ha IPaKTHYECKOe
NpUMEHEHHEe TEOPUU M Ha METOJIMKY PEIIeHHs TUTIOBBIX 3a71ad. Ha mpakTndeckom 3aHsITHH
IJIABHOE — YSCHUTbH CBA3b PEIIaeMbIX 33J]au C TEOPETUUECKUMHU MOJIOKEHUSIMU.

Hanucanue pedepara. Hanncanue pegepaToB HOIKHO CLIOCOOCTBOBATH 3aKPEIJICHUIO U
yIIIyOJIeHHUIO 3HaHUH, a TaKKe BRIpa00OTKEe HAaBBIKOB CAMOCTOSATEILHOTO MBIIIUIEHUS! U YMEHUS
peliaTh MOCTaBIEHHBIE Mepe]l CTyAeHTOM 3a1aun. CojepkaHue BHITOJIHEHHOW paboThl JaeT
BO3MOXHOCTh YIJIIyOUTh YPOBEHb 3HAHHs H3ydaeMoi po0seMbl, ToKa3aTh 3HAHUE JTUTEPaTyphl
U CBE/ICHUN, COOPAHHBIX CTYJEHTOM, BBHINOIHIIOMINM pedepaTtuBHble padoThl. CyliecTByeT
ornpeneneHHas popma, KOTOPOH JOKEH MPUAEPKUBATHCS CTYACHT, BHIIOIHIIOMUN paboTy.
Pedepat nomken UMeTh TUTYJIBHBIN JIUCT, COJIEPIKaHNE TEMBI, CIIUCOK JTUTEPATyphl U
ornasieHue. CIUCOK JIUTEPaTyphl TOJKEH BKIIIOYATh, II1aBHBIM 00pa3oM, HOBEHIINE
VCTOYHUKU: CTaTbH, YU€OHUKH, IPYyrue NepBOUCTOYHUKY 1O IpobieMaM AucuumiInHbl. Ocoboe
BHUMaHMUE yJeseTcs NepUoANYEecKOl eyaTu, KoTopasi oTpaxaeT npoOaeMaTHKy, 3aTPOHYTYIO B
pedepare. [lpu Hanucanuu padboThI 00sI3aTENbHBI CCUIKM Ha UCIIOIb3YEMble UCTOYHHKH,
CTaTUCTHUYECKUE MaTepHallbl, UTO MPHUIAET pab0oTe OCHOBATEIBHOCTb, HAYYHYIO OPHEHTAIIHIO.
Pedepar numercs na nucrax popmata A4. O0beM pedepara noikeH ObITh HE MeHee 18
CTpaHMII [IeYaTHOTO TeKcTa (pa3mep mpudTa 14 npu KOMIBIOTEPHOM Habope TeKcTa), U3 HUX 3
cTpaHulbl — opopmiienue pedepara (1 cTp. — TUTYJIBHBIHN JIUCT, 2 CTP. — OTJIABJICHUE WIH IJIaH,
HoCJeHss CTpaHuLa pedepaTa — CIMCOK UCIIONIB30BaHHOM uTeparypsl). Pedepar naer
BO3MOXXHOCTh HE TOJIbKO YOEAUTHCS B YPOBHE 3HaHUM CTYAEHTOB IO U3y4aeMOMY MPEAMETY, HO
U YCTaHOBHUTbH CKJIOHHOCTB CTY/IEHTOB K Hay4HO-HCcieoBareiabckoi padore. [TonoxurensHon
OLICHKH 3a pedepar 3aciy’KUBaET CTYJEHT, MOJIHOCThIO PACKPBIBIINN BEIOPAHHYIO TEMY,
OTIMPABIIUIICS HAa HOBEHIIIYIO TUTEPATYPY, JEMOHCTPUPYIOIINI 3HAHHE OCHOBHBIX TEPMUHOB U
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MOHSTHUN, YMEHUE BBIJIEATh CYIIECTBEHHbIE XapaKTEPUCTUKN CHEIM(PUKN TeAarorn4ecKon
NeSITeLHOCTH 110 (HOPMUPOBAHHIO KOM(MOPTHOH 1 Oe3011acHON 00pa3oBaTEILHON CPE/IbI.
KomnblorepHasi npe3eHTalusi 10 TeMe — BUJ CAMOCTOATEIbHON pabOThI CTYACHTA,
npeayCcMaTpUBAIOIINI YIOPSAA0YMBaHUE YIeOHOTO MaTeprana B GopMaT BU3yaJlbHOTO
opranuzaTopa. OCHOBHBIEC IPUHIIMIIBI IPU COCTABICHUH KOMITBIOTEPHOI MPE3eHTAIlMH: MPOCTOTa
COJepKaHus, TOCTYITHOCTb, IOHATHOCTD COJIEP>KaHMsI, COOTBETCTBUE COJIECPIKAHHIO TOKIIAAA,
YMEPEHHO sipKoe 0(hOpMIICHHE, HAaIJISIAHOCTD (pa3yMHOE HCIIOIb30BaHue pKuX 3¢ dektoB). He
3noynotpeoisiiite s dexramu anumaruu. CTHIE 0)OPMIICHUS! KOMITBIOTEPHOH MPE3CHTAUN
(crmaii1oB) MOKEH OBITh €AMHBIM.
IMoaroTroBKa K NpOMeKyTOYHOMY KOHTPOJIIO IO AUCHHUILINHE (IK3aMeH)
DK3aMeH SBJISETCSl HEOTheMJIEMON YacThbio Y4eOHOT0 Mpoliecca U MpU3BaH 3aKPEenuTh U
YIIOPSI0YUTH 3HAHUS CTY/IEHTA, OJYYECHHBIC Ha 3aHATUAX U CaMOCTOATENbHO. Caaue sK3amMeHa
IpeIecTByeT padoTa CTyJeHTa Ha JIEKIIMOHHBIX, IPAKTHUECKUX 3aHATUSIX U CAMOCTOSITeNIbHAS
pabota mo uzyueHuto npeamera. OTCYTCTBHE CTYICHTA HA 3aHATHIX 0€3 YBOKUTEILHON
MPUYMHBI U HEBBITMOJIHEHUE 3aJaHUIl CAMOCTOATEIHHON PabOThI SBISETCSI OCHOBAHUEM IS
HEJIOMYIIEHUS CTY/IEHTa K cAaue 9K3aMeHa. [ 0TOBUTHCS K IK3aMEeHY HE0OX0JMMO
MOCIIe0BATENbHO, C YIETOM MPUMEPHBIX BOIIPOCOB, COepKaIIuxcs B mporpamme. CHauana
CIIEZyeT OMPEACTUTh MECTO KaXKI0T0 KOHTPOJIBHOTO BOIIPOCA B COOTBETCTBYIOIIEM pa3Jieie
TEeMBbI Y4eOHOM MPOrpaMMBbI, a 3aTeM BHUMATEJIBHO MPOYUTATh U OCMBICITUTH PEKOMEHIOBAHHYIO
y4eOHYIO M HAyYHYIO JIUTepaTypy. PaboTy Haj TeMoii MOYKHO CUMTATh 3aBEPIICHHOMN, €CITH BEI
CMOJKETE OTBETUTH Ha BCE KOHTPOJIbHBIE BOMPOCHI U 1aTh ONpeAeNICHUE MOHATUH MO0 N3ydaeMoit
TEMe.
CamocrosiTesibHasi padoTa MOMOraeT CTy/leHTaM:

1) OBaageTh 3HAHUSAMU:

- yTeHHe TekcTa (yuyeOHUKa, IePBOUCTOUHUKA, JOMOJHUTEIBHOMN JIUTEPATYPHI U T.1.);

- COCTaBJICHUE IJIaHA TEKCTa, Tpauueckoe n300pakeHHe CTPYKTYPHI TEKCTa,

KOHCIIEKTUPOBaHUE TEKCTa, BHIMUCKU U3 TEKCTa U T.1.;

- paboTa co cripaBOYHHUKAaMH U JpYroi CIpaBOYHOM JINTEPaTypoil;

- 03HaKOMJICHHE C HOPMATUBHBIMU U TIPABOBBIMH JIOKYMEHTAMU;

- y4eOHO — METOIMYECKast U HAYYHO-HUCCIIE0BaTeNIbCKast paboTa;

- UCTIOJIb30BAHUE KOMITBIOTEPHON TeXHUKH, IHTepHeTa U 1Ip.;

2) 3akpemyfATh U CHCTEMATU3MPOBATH 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JISKIHi;

- 00paboTKa TeKcTa, MOBTOpHAs padoTa HaJl y4eOHbIM MaTepHalioM yueOHUKa,

NEPBOMCTOYHUKA, JIOTIOJIHUTEILHOMN JINTEpaTyphl, ayTUO0 U BUI€03aMHCEH;

- IOJITOTOBKA IJIaHA;

- COCTaBJIEHUE TAOJIUI] U CUCTEMaTH3alMK yueOHOro MaTepuaa,;

- IOJITOTOBKA OTBETOB HAa KOHTPOJIHHBIE BOIIPOCHI;

- 3aIl0JIHEHUE paboyei TeTpaiy;

- aHaNIMTUYEeCKast 00pabOTKa TEKCTa;

- IOJITOTOBKA MYyJIbTUME/IMA MTPE3CHTALMH U JOKJIAI0B K BBHICTYIVICHUIO Ha CEMUHApe

(xoH(pepeHIH, KPYTIIOM CTOJIE U T.I1.);

- IOJITOTOBKa pedepara;

- cocTaBieHre OnoMorpaduu NCIOJIb30BaHHBIX HCTOYHHUKOB;

- TECTUPOBAHUE U JP.;

3) ®opmMupoBaTh yMEHHS:

- pelleHne CUTYallMOHHBIX 3aJ1a4u M yIpakHEeHHUH 1Mo oOpasily;

- BBIIIOJIHEHUE pacyeToB (rpauueckue U pacyeTHbie paboThl);

- IOJITOTOBKA K KOHTPOJILHBIM paboTaM;

- TOJITOTOBKA K TECTUPOBAHUIO;

- OTIIBITHO-3KCIIEPUMEHTAJIbHAS paboTa;

- IOJITOTOBKA K BBIMTYCKHOW KBaJM(PHUKAIIMOHHOI paborTe.
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[Tpornecc n3yyeHHs JUCUUIUIMHBI HAPaBJIeH Ha (pOpMUPOBAHHE CIEAYIOUINX KOMIIETCHIINA:
OIIK-1 - cnoco0HOCTDH MCIO0JIB30BATH MOJIOKEHHUSI, 3AKOHbI 1 METO/IbI €CTeCTBEHHBIX HAYK
U MAaTeMAaTHKHM IS pelIeHUus 32124 HHKEHEePHO 1eATeJIbHOCTH

6.5. [IpumepHasi TeMaTHKa KyPCOBbIX padoT
BrinonHenue KypcoBbIX paboT He npedycmMompeHo yueOHbIM NIAHOM

7. VYEBHO-METOJINYECKOE 1 THOOPMALIMOHHOE OBECITEYEHUE
TACIATLITAHBI (MOYJIST)

@) nepeuens 1umepamypol
OCHOBHAA Tumepamypa:

1. CuByxun JI.B. O6mmii kypc dbuszuku [ DIeKTpOHHBIN pecypc] : yueOHOe
nocobue. B 5 1. T.V. AtomHuas u saaepuas ¢usuka — 3-e u3a. crep. / 1. B. CuByxus. - Mocksa :
OU3SMATIINT, 2008. - 784 c. - Pexxum nocryna: 9bC "Aidykc". - Heorpanunu. goctymn. - ISBN
978-5-9221-0645-0

Cusyxun JI.B. O6umii kypc ¢usuku. B 5 1. T.V. AtomHas u sigepuas ¢usuka / /1. B.
CuByxwuH. - 3-¢ u3n. crep.- M. : ®duzmatiut, 2008. - 784 c.

2. ATomMHas ¢u3uKa [ DIeKTpoHHBIH pecypc]: yuebnuk / 3. B. llnonsckuii. - CIIO. :
Jlansb, 2010. - Pexxum noctyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=442. - Pexxum noctyna: D5C
"U3narensctBo "Jlanw". - Heorpanuu. nocrym. - ISBN 978-5-8114-1004-0. - ISBN
RU20070172(ommb604HbIiH).

Inoabckuii 3.B. Atomuas ¢usuka. T.1: Beenenue B aromMHy0 Qu3uky: yuaeOHuk /. D. B.
[monsckwii. - CII6. : Jlans, 2010. - 557 ¢. : . ; 22 cM. - bubauorp. B cHockax. - ISBN 978-5-
8114-1005-7 (15 ax3.)

3. Aymryrun H.K. ®usuka. @usnka aToMHBIX siBiIeHUi: yued. nocodue / H.K. dymrytun. —
Upxyrck: U3a-so UT'Y, 2007. — 156 ¢.(30 3k3.)

4. Upoaos U.E. 3anaun o obmeit ¢pusnke [DNEeKTpOHHBIN pecypc] : yuebd. mocobue / U.
E. Uponos = Exercises in general physics. - Mocksa : JIanb, 2009. - 416 c. : wn. - (Knaccuueckas
yueOHas nutepatypa o pusuke) (Kinaccuueckue 3a1aqyHUKH U MPaKTUKyMbl. PU3uKa). - Pexxum
nocryna: ObC "UznatenberBo "Jlans". - Heorpanuy. gocrym. - ISBN 978-5-8114-0319-6 : b. 1.

5. ATomHas ¢u3nka: 1a00paTopHbIil NPAaKTUKYM. Yueb. nocobue / coct. JI.U.
Hlenuna, B.B. Uymak, B.B. JIezranos. — Upkyrck: M3a-Bo UT'Y, 2017. — 136 c. ISBN 978-5-
9624-1486-7 (30 7k3.)

00noIHUMENbHAA TUumepamypa:

1. dywmyrun H.K. ®u3uka. ®usuka aToMHbIX sBieHU : yue0. mocodue / H. K. Iymryrun, B.
M. Kanuxwman, 1O. H. Ilepenses ; Cubupckuit MH-T npaBa, 3KoH. 1 ymp. - Upkyrck : U3n-
Bo CUIIDY, 2007. - 219 c. ; 21 cm. - bubmmorp.: c. 219. - ISBN 978-5-9769-0009-7
(289K3.)

2.  Tpodumona T. . Kypc ¢usuku: yued. mocodue amst By30B / M.: 3garenbckuii IEHTP
«Axagemus», 2006. — 560 c.

3. EabsmeBn4y M.A. ATOMHast 1 MOJIEKyJIsipHas ciekTpockornusi / M.A. EnbsitieBny. - 2-¢
u3a. — M. : Dauropuan, YPCC, 2010. -894 c.

(lpee < H6 VT
0) nepuoouueckue uzoanus

- HCT.
8) CRUCOK a6mOpCKUxX MemoduueCKuxpa3pa60m01<
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B cucreme obpazoBarenproro mopraisa UI'Y (http://educa.isu.ru/) pa3merieHsl METOAMYCCKHIE
MaTepHaIbl ¥ 3a/IaHUs 110 TaHHOMY KypCy

2) ba3vl 0aHHBIX, UHPOPMAUUOHHO-CRPABCOYUHbBIE U NOUCKOBbIE CUCH EMbL

1) Hb UT'Y http://library.isu.ru/ru

2) DU3 «bubanoTex» https://isu.bibliotech.ru/

3) BBC UznarensctBo «Jlaney http://e.lanbook.com/

4) BBC «PykonT» http://rucont.ru - mexxorpacseBast HayuHast OMOIHMOTEKA, COEPIKAIIAST
onu(poBaHHBIC KHUTH, IEPUOANYCCKIE U3IAaHHS U OT/ICIbHBIC CTAThH MO0 BCEM OTPACIISIM
3HaHWH, a TaK)Ke ayIno-, BUICO-, MyJIbTUMEHa COYT M MHOTOE JAPYroe;

5) OBC «Aiibyke» http://ibooks.ru - - uHTEpHET pecypchl B CBOOOIHOM JOCTYIIC.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

8.1. YueOHo-1a00paTopHOe 000pya0BaHuUeE:

UrteHue JIeKIHii COPOBOXKAAETCS AEMOHCTpaluelt HHPOpMAaIIH, IS YeT0 UCI0JIb30BaThCS
MyJbTUMEANIHBIE CPEJICTBA: IMEPEHOCHON MPOEKTOp, TEPEHOCHOH JKpaH, HOYTOYK.
Hcnonp3oBaHue ri100albHON KOMIIBIOTEPHOM CETH TO3BOJSET 00eCledYuTh JOCTYIMHOCTD
HHuTepHET-pecypcoB U peann30BaTh CAMOCTOSTENIbHYIO padOTy CTYJIEHTOB, B X0/1€ KOTOPOM OHU
MOTYT BBIYUTHIBATH HAay4dHble CTaThu 1O TemaM Kypca. Ha Qakynerere wumeercs
KOMITBIOTEPU3UPOBAHHAS ayJUTOpUsI, TPEIAHA3HAUCHHAsT [IJII CAMOCTOSATEIBHOM paboThl, C
HEOTpaHUYEHHBIM J0CTyNnoM B MIHTepHeT.

JlabopaTopHBIN MPAKTUKYM IO KAHTOBOW ONTHKE W aTOMHOW (HM3UKE PACIOJIOKEH B
crenuanbHoil ydeOHO#l nabopaTtopuu QakynpTeta. MMeTcss KoMmbloTepbl aisi o0paboTku
IKCIIEPUMEHTAIBHBIX TAHHBIX U MOJICIIBHBIX PadoT.

8.2. IIporpammHoe obecnieuenue:

CrangapTHble cepBHCHI I100aNbHON ceTu VIHTEpHET, CTaHIapTHBIE CPEACTBA MPOCMOTpa
MpEe3CHTAMA W HAYYHBIX MyOJHMKAIMi B AJIEKTPOHHOM BHUJE, HCIOIB3YIOTCS CTaHIApTHHIC
cpenctea Windows u MS Office:

1. ABBY PDF Transformer 3.0 ITaker u3 10 Heumennbix aunensuii Per Seat (10mu1.) EDU.

Kox mozunmu: AT30-1S1P10-102 Kotuposka Ne 03-165-11 ot 23.11.2011. beccpouHo.

2. Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc. Kontpakt Ne 03-013-14 ot

08.10.2014.Homep JInuensuu Microsoft 45936786. beccpouno.

3. WinProl0 Rus Upgrd OLP NL Acdmc. CyGmunensuonnsiii moroBop Ne 502 ot

03.03.2017 Cuet Ne ®P3- 0003367 ot 03.03.2017 AxT Ne 4496 ot 03.03.2017 JIunensus Ne

68203568. beccpouno. 17 18

4. Kaspersky Free (exeromno obuoBisemoe I10). YcimoBus MCMOIb30BaHUS MO CCBUIKE:

http://www.kaspersky.ru/free-antivirus/. beccpouto.

8.3. Texunueckue 1 31eKTPOHHbIE CPeICTBA:

MynbTUMeAUHHBINA TPOEKTOP, FKPaH (110 HEOOXOTMMOCTH ), MEJIOBas UM MapKepHasi 10CKa.
B xozae yueGHOro mmporecca UCIoIb3yI0TCS TEXHUYECKUE CPEICTBA O0yUEHUsl U KOHTPOJISI 3SHAHUN
CTYAEHTOB (IIPE3eHTALlMH, KOHTPOJUPYIOIIUX IPOrpaMM, JIEMOHCTPALMOHHBIX YCTaHOBOK),
HCIIOJIb30BaHUE KOTOPBIX MPEAYCMOTPEHO METOINYECKOM KOHIIETILHEN TPEero1aBaHus

8.4. JlaGopaTopHbie padoThI 110 KypCy ITPOBOJIATCS B CIICIUATTU3UPOBAHHOMN JIA00PATOPHH.
9. OBPA3OBATEJIBHBIE TEXHOJIOI'A

3amaul M3JO0KEHUS W M3Y4YEHHUsS JUCHMIUIMHBI pealu3yloTcs B CleAyloumx ¢gopmax
JeATEIbHOCTH:

¢ JIeKLIMHU, HalleJIEHHbIE Ha MOJTy4YeHHe Heo0X0IuMoi nH(popMalny, U ee UCIOIb30BaHHe

IIPU PEIIEHNN TPAaKTUYECKUX 3a/1a4;


http://educa.isu.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://www.kaspersky.ru/free-antivirus/
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e [paKTHYeCKHe 3aHATHs, HAIpaBICHHbIE HA AKTUBHU3ALMI0 IO3HABATEJILHON

NESITENIbHOCTH CTYJIEHTOB U MPHOOPETEeHUS MMM HaBBIKOB PELICHHs] MPAKTUYECKUX U

npoOJEMHBIX 3a/1a4;

e Ja0opaTtopHble PpadOThHl, HANpPABICHHbIE HAa AaKTUBU3ALMIO I[103HABATEJIBHOU

NEeSITeIbHOCTH CTYACHTOB W TNPHOOPETEHHS MMM HABBIKOB PEIICHUS IMPAKTHUYECKUX H

poOJIEMHBIX 33]1a4;

® KOHCYJIbTAIUM — €KEHEJIEIBHO JJIs1 BCEX JKENAIOIINX CTYAECHTOB;

® CaMOCTOfITe/IbHAsI BHeayJAUWTOpPHAs padoTa HampamieHAa Ha NMPUOOPETEHHE HABHIKOB

CaMOCTOSTEJIBHOTO pEeUIeHUs 3a/1a4 10 TUCHUILINHE;

® TeKYIIHIl KOHTPOJIb 32 JI€ATEIbHOCTHIO CTYJAEHTOB OCYILECTBISETCS Ha JIEKIIMOHHBIX U

IIPAKTUYECKUX 3aHATUAX B X0JI€ CAMOCTOSITEIILHOTO PEIICHUS 3a/1a4, B TOM YHUCIIE Y IOCKH.

Ha nexknusx ucrosib3yroTcs aKTHBHBIE METOJbI O0y4YeHHS (KOMIIbIOTEPHBIX CUMYJISIUH,
pa3bop KOHKpPETHBIX cuTyauuil). [IpakTndyeckue 3aHATHS TPOBOJATCS B MHTEPAKTUBHOU (opMme.
JlaGopaTopHbie pabOThI MPOBOASTCS C HCToab30BaHreM [IDBM ¢ mocneayroreit 3anuToi.

Ne .
u/n Buabl yueOHoii padoThI Oo0pa3oBare/ibHbIE TEXHOJIOTHHI
1. Jlekuus BBoanas nexuwus, nHpOpMaIIMOHHAS JIEKIHS, JEKIUS C

JJIEMEHTAMU TUCKYCCUH, MHTEPAKTUBHAS JICKITUS (JICKIIUS
nuaiior), WH(QOpPMAIMOHHAS JIEKIHS C DJIEMEHTAMH
0o0paTHO¥ CBsI3H.

2. [TpakTHdeckoe 3aHsATHE 3aHsATHE — pPEIIeHUE 3a]1a4, BBICTYIICHUE C JOKIIAIO0M I10
TEME, OIpPOC, MUCHMEHHBIM TEKYIIMA KOHTPOJb,
cobece10BaHNE, KOJUIOKBUYM.

3. JlaboparopHbie pabOTHI 3aHaTus MPOBOSTCS B AKCIIEPUMEHTATbHON
naboparopun Ha  1a0OpaTOPHBIX  YCTAaHOBKAaX, C
MOCJICIYIOIUM HAlMCaHWEeM OTYeTa Mo JIaAbopaTOpHOM
paboTe U ero 3ammre.

10. OEHOYHBIE CPEACTBA (0C)
DoH/ 01IeHOYHBIX CpeAcTB npeacrasiied B [IpuiokeHnu Kk nporpamMmme.
10.1. OueHou4HbIe cpeacTBa 1JI BXOJHOT0 KOHTPOJIsI (MOTYT OBITh B BUJIE TECTOB C
3aKPBITBIMU HJIM OTKPBITBIMU BOIIPOCAMH).
10.2. OneHo4HbIe CpeACTBA TEKYLIEr0 KOHTPOJIA

Texkyumii KOHTPOJIb OCYIIECTBISETCS B YCTHOW M MUCbMEHHOM (hopMe MPH BHINOTHEHUH
CTyJICHTaMH YYEOHBIX 3aJlaHUi - PEIICHWH 3a7a4 U BBINOJTHEHUU KOHTPOJBHBIX padOT WU
TECTOBBIX 3a/IaHUH, BHITTOTHEHUH U 3aIUTE JTA00PAaTOPHBIX pabOT, BHICTYIIJICHUH C IOKJIaaMU 110
MPEJIOKEHHBIM T€MaM Ha MNPOTSEHHHM BCEro Kypca. Tekymuid KOHTpPOJIb HAmpaBi€H Ha
BeIsiBIIeHHE copmupoBanHocTH kKomrereHmu OIIK-1. [lo pesymbraram Tekymero KOHTPOJIS
BBICTABIISIOTCS OIEHKU MO MITHOATFHOM IIKalle, 3aHOCATCA B XKYypHAT M HCIIOJNB3YIOTCA Kak
JIOTIOJTHUTEIbHAS WH(OpPMAITUS TIPU aTTECTAIMK CTYACHTOB B CEPEIMHE CEMECTpa U TOIYICHUH
CTYAEHTOM JOIYCKa K DK3aMEHY.

[IpenonaBarens 3a0a€T CTyICHTAM 3a/1auu JJIsl BHEAYAUTOPHON CaMOCTOATEILHON paboTHI,
10100HBIE Pa300paHHBIM B JICKITMOHHOM KYpPCE U KOHTPOJIHUPYET YCIEUTHOCTh CAMOCTOSITEIEHOTO
pEIIeHUs] CTYJAEHTAaMHU 3THX 3a/1a4y (KaKk MUHUMYM, TIPOBEPSIS BCIYX MPABUIBHOCTH MOTYyYEHHBIX
OTBETOB).
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B pamkax naGopartopHbIX paOOT HMMEIOTCS KOHTPOJIbHBIE BOINPOCHI U YIPAKHEHHS B
COOTBETCTBYIOLIIMX METOAMYECKUX MaTepHajax K KaxJa0i padore.

10.3. OueHo4HbIe cpeacTBa I MPOMEKYTOYHON aTTeCTALIUH

I[IpomexyTouHasi aTTecTalMs HampaBlieHAa HAa MNPOBEPKY CHOPMHUPOBAHHOCTHU
komneteHiuu OIIK-1 u mpoBogutcst B (opme KOHTPOIBHBIX pabOT, TECTUPOBAHUS MU
KOJUIOKBHYMA IO PAHCC U3YUCHHBIM TCMaM, a TAKKC 3allIUT BBIIIOJIHCHHBIX Ha60paT0prIX pa60T.
OreHka BBICTABIISCTCS O MATUOAITILHON CUCTEME.

1J1s1 mpoBepku chopmupoBanHocTH KomneTeHunu OIIK-1:

IIpumep TecTOBBIX 3aJaHU I

1. Harpaduke npuBeaeHa 3aBUCUMOCTb
UCIYCKaTeNbHON CIIOCOOHOCTH a0COMIOTHO
YEPHOIo TeJa OT JUIMHBI BOJIHBI ISl IBYX
paznu4HbIX Temneparyp. Onpenenure u3 rpadpuka 47
otHorrenue Temmneparyp Ti/ Ta. 3 |
a)05 6)123 B)133 1)30 1x)0,75 2 | T;

1/ N

| I L o
0w

2.  BomnoBas ¢pyHkuus uian GyHKIUS COCTOSHHUS Aa€T BOZMOXKHOCTb ... .

a) MpeacKa3aThb, KAKMC 3HAUYCHUA BCEX UBMEPACMBIX BEJIMUNH 6yIlyT Ha6J’IIOZ[aTLC§1 Ha OIIBITEC U C
KaKOH BEPOATHOCTBIO

0) ommcaTh 3aKOH JIBUKCHHS YaCTHUIIBI

B) MOJIyYUTh HHPOPMAIUIO O 3HAYCHUU KOOPAMHAT U UMITYJIbCA YaCTHIIBI

I') MOJTYYUTh HHOOPMALIUIO O 3HAYCHUH YHEPTUH ¥ HHTEPBaJIC BPEMEHH, B TEUCHHE KOTOPOTO YacTHIa

HUMEET 3Ty SHEPTUI0
1) OIIMCAaTh 3aKOHBI TEPMOJANHAMUKHU

r(d,T,10" B/’

F

3. Yemy paBHa JUIMHA BOJIHBI ¢ Bpoiins s yacTuipl, ob1anaromei ummyiascom 3,3 -10 Aye-mle
a) 100 mm 0) 20 HM B) 0,2rmm r) 0,1 mm ) 0,2 am

4. CucremMbl U3 KakKiX KBAaHTOBBIX YaCTHI] OMUCHIBAIOTCA (DyHKIHEH pacnipenenenns Oepmu-/lupaka.
a) CHCTEeMbI U3 YaCTHIIL C MOJTYIIEBIM CITHHOM
0) CucTeMbl U3 4aCTHI] C LIEIBIM CITMHOM
B) CHuCTEeMBI U3 YaCTHI] C HyJIEBBIM CITHHOM
r) CHCTEeMBI U3 YaCTHII, MPAKTHIECKH HE B3aUMOJIEHCTBYIOIINX MEXy COO0M
1) CucTeMBI U3 YacTHIl OY€Hb BRICOKUX YHEPTHI

5. KakoB XapakTep TeMIEpaTypHOii 3aBHCUMOCTH 3JIEKTPONPOBOJHOCTH METAIIOB O, H

MIOJIYTIPOBOJIHUKOB O,

a) o ~1 e (ﬁ)
M -I-’ n p 2kT
6) o, ~1/T, o, ~ HesasucumomT
—AE
B) O, He 3aéucumomT, o, ~exp—-—
2KT

r)o, ~1T,c, ~T
2
'Z[) O-M ~T’ o-n ~T
6. UYro Takoe ypoBeHbp Pepmu?
a) MaKCUMaJIbHasl YJHEPIHsl 3JIEKTPOHOB B KpHUCTaJLIe

0) cpeiHss SHEPIUs AIIEKTPOHOB B KpUCTaLIe
B) MaKCHMAJIbHAs YHEPTHs HIEKTPOHOB B kprcTamte mpu 0°K
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I') MUHMMAaJIbHasl SHEPIUs SJIEKTPOHOB B KPHCTALIE

7.  Ha puc. n300paxkeHsl CTalMOHapHbIE OPOUTHI aToMa BOAOPOAA
cormacHo Mmozenu bopa, a Takke YCIOBHO H300paskeHbl
MEepexoAbl AJIEKTPOHA C OJHOW CTAalMOHAPHOM OpOUTH Ha
JPYTy0, COINPOBOXKAAOLIMECS U3JIydeHHEM KBaHTa >Hepruu. B
yIAbTPaUOIETOBOM 00JIACTH CIIEKTPA 3TH NEPEXObI IAI0T CEPHIO
Jlaiimana, B BuguMoi - bambpmepa, B MH(paKpacHOU - CEpHIO
[Tammena. Haumbonpmielt uwactore kBaHTa B cepuu bambMepa
COOTBETCTBYET MEPEXOL. ..

ayn=4—-m=3 o)n=5-m=1
B)N=5—->m=2 nn=3—-m=2.

8.  CBs3b B KyIEPOBCKOI Mape B CBEPXIIPOBOHUKE 00ECIICUHBAIOT:
a) GOTOHBI; 0) MarHoHbI, B) (hOHOHBI, T') SKCUTOHBI;

9. TlomympoBOJHMK B BHJIE TOHKOMW IIacTUHBI BbicoToM d = 1 cM u anuHoi | = 10 cM momelneH B
OJIHOPOJHOE MAarHuTHoOe mosie ¢ uHaAykiued B = 0,2 Tn. BekTtop MarHUTHOM WHAYKIUU
NEPICHANKYJIAPCH IUIOCKOCTH IIacTUHBL. K KOHIIAM IIacTHHBI BIOJL | mpuitoskeHo
nocrosinHoe HanpspkeHue U =300 B. OnpenenuTs X0MIOBCKYIO pa3HOCTh MOTEHINANIOB, €CITH

3
MOCTOSTHHAsT X 0J11a RX =0,1 m /K5, a ynenpHOe conporusiernue p = 0,5 Om-m.
a) UX=5,4B 0) UX:1,ZB B) UX:8,GB r) UX:3,SB

10. Kaxoii u3 npuBeACHHBIX HUKE IPa(pUKOB ONMUCHIBAET PACIIPEIETICHHUE INIOTHOCTH BEPOATHOCTH

O6Hapy)KeHI/I$I YYaCTULbI B HOTeHHHaﬂBHOﬁ AME IJI1 OCHOBHOI'O COCTOSIHUS?
a) o) B)

Jemoncmpayuonnslii 6apuanm KOHmMpoabHoU padomor Nel

1. I[Tosmocts 06beMoM V = 1 11 3an0HEHa TEIUIOBBIM HU3ilydeHueM npu temneparype T = 1000 K.
Haiitu tenmoemkocts Cv.

2. meetcs BakyyMHBIH (POTO3IEMEHT, OJIUH U3 JIEKTPOJIOB KOTOPOTO II€3UEBbIH, Apyroi —
MeAHbIN. OnpeaenuTs MaKCUMaIbHYIO CKOPOCTh (POTORIEKTPOHOB, MOJJIETAIOIINX K METHOMY
IIEKTPOY, ITPH OCBELICHUH LI€3UEBOI0 MIEKTPO1A MIEKTPOMATHUTHBIM U3IIyYEHUEM C JUIMHON
BOJIHBI 0,22 MKM, €CJTH 3JIEKTPOJIbI 3AMKHYTh CHAPY>KU HaKOPOTKO.

3. ®otoH ¢ umnynscom p = 1,02 MaB/c, rie ¢ — cKopocTh CBETa, paccesicss Ha OKOUBILIEMCS
CBOOOJTHOM DJIEKTPOHE, B pe3yybTaTe uero uMmnyibsc porona cran p' = 0,255 MaB/c. Ilox kakum
yrioM paccesticst poTon?

4. ITpoton ¢ kunernueckoit sHeprueit T = 10 M»sB nponeraer Ha pacctosauu b = 10 M ot
CBOOOHOI0 MOKOMBILIETOCs IEeKTpoHa. HaliTh 3Hepruio, KOTOPYIO MOIYUYHUT 3JIEKTPOH, CUUTas,
YTO TPAaEeKTOPHUsI IPOTOHA MPSIMOJIMHENHAS U 3a BPEMS IIPOJIETA JIEKTPOH OCTAETCS TPAKTUUYECKH
HETIOJBIKHBIM.

5. IlokouBIIKICS aTOM BOIOPO/Ia UCITYCTUI (POTOH, COOTBETCTBYIOIINI TOJIOBHON JINHUM CEPUU
Jlaitmana. Kakyro ckopocTb nmprodpen atom?

Hemoncmpayuonnstii 6apuanm mecma Nel
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1. Dddexr Kommnrona 3akimodaercs B

1) B3aMOICHCTBHE O FICKTPOMArHUTHOTO U3JIYUCHHUS C BEUICCTBOM, B PE3YJIbTATE KOTOPOTO
sHeprus (POTOHOB MEPEAACTCS FICKTPOHAM BEIIIECTBA.

2) paclueriCHUE JIMHUN aTOMHBIX CLIEKTPOB B MAarHUTHOM TOJIC.

3) paccesiHUE IEKTPOMArHUTHOTO U3IYyYCHHUsI HAa CBOOOHOM AJIEKTPOHE, COMPOBOXKIAIOIICECS
YMCHBIICHUCM YaCTOTBI U3JTYUCHUSA

4) sMuUCCHs 3TEKTPOHA U3 aTOMa, TPOMCXOJISIIIAst B pe3yIbTaTe 0e3bI3IyuaTeIbHOTO epexoia
IpY HAJIMYMU B aTOME BaKaHCHH HA BHYTPEHHEH IEKTPOHHON 000JI0UKe.

2. B monenu aroma TomcoHa:

1) DJIEKTPOH CYMTAETCS HEIOIBHIKHBIM;

2) IIOJIOKUTCIIBHO 3ap$DKeHHa$I YJaCcThb aToOMa CUUTACTCS HeHOﬂBHX(HOﬁ, TaK KaK 3HAYUTCJIbHO
TSDKEJIee DJIEKTPOHA,

3) pa3Mep TOJIOKUTENHHO 3apPSHKCHHOTO «ITYAMHTa)» 3HAYUTEIBHO OO0JIbINE pa3Mepa JJIEKTPOHA;
4) 3JIEKTPOHBI HAXOATCS Ha MMOBEPXHOCTH MOJIOKUTEIBHO 3aPSHKECHHOTO OOJIBIIIOTO «ITyIHHTa,
HpI/ITSII‘I/IBaSICB UM,

5) 9NEKTPOHBI HAXOSATCS BHYTPU MOJIOKHUTEIBHO 3aPSHKCHHOTO «ITYIMHTa U MOTYT COBEPIIIATh
KOJIe0aHUsT OTHOCUTEIILHO ITOJIOKCHHSI PABHOBECHS;

6) 2JICKTPOHBI COBEPIIAIOT JBMKEHUE BOKPYT MOJIOKUTEIBHO 3apPsDKEHHON YacTH aToMa

3. Ilocne onbITOB MO paccesiHUuIo a-yacTull Pesepdop crenan BbIBOJIBL:
1) cymiecTByeT siiepHas MOJIeNIb aTOMa;

2) onbIT HOATBEpAMIA MOAENb ToMcoHa;

3) cylecTByeT IIaHEeTapHasi MOJIEIb aTOMa;

4) B Aipe CKOHLIEHTPUPOBAaHA MIPAKTUYECKH BCSI Macca aTOMa;

5) pa3Mepsl s1pa COIIOCTaBUMBI C pa3MepaMH aTOMa;

6) pa3Mepsl si/ipa 3HAYUTEITLHO MEHBIIIE pa3MEPOB aTOMa.

4. KakoB ¢u3ndeckuit cMbIc 3(pPEeKTUBHOTO CEYECHUS paCCEesTHUSA?

1) B MexaHW4eCcKOI MO/IEIM: 3TO TUIONAaIKa (MHILEHb ), TIONAB B KOTOPYIO YacTUIIA UCIIBITHIBAET
OTKJIOHEHHUE,

2) B CTaTUCTUYECKOIN MHTEPIIPETAL[H: 3TO BEPOSITHOCTb UCIBITATh PAcCesTHUE OJTHON YaCTHIIE;
3) oTa BenmuurHA (PU3UIECKOTO CMBICTIA HE UMEET;

4) ceueHMe My4yKa pacCestHHbIX 4acTHIl B onbITe Pesepdopra;

5) ceueHune MyyKa NaJaoluX YacTHll;

6) OTHOIIEHNE CeYeHUs ITyYKa PACCESHHBIX YAaCTULl K MHTEHCUBHOCTH IMAJAI0LINX YaCTHIL;

7) OTHOIICHHE YNCIIa PACCESTHHBIX YaCTHI] K MHTCHCUBHOCTH TTaJAOIINX YacTHI.

5. U3 cooTHOIIEHNS HEOTIPEACIIEHHOCTEN CIeayeT

1) yacTHia ¢ OnpeIeICHHBIM 3HAYCHUEM YHEPTUH XapaKTEPU3YETCs OMPe/ICICHHBIM 3HAUCHHEM
HAMITyJIbCa

2) TOYHO M3MEPUTH BPEMsI )KU3HHU YaCTHUIIBI MOYKHO JIUIIL B TOM ClIyJae, eClid Y Hee TOUHO
oTpeziesieH UMITYJIbC

3) y 4acTHIIBI MOTYT OBITH OJJHOBPEMEHHO TOYHO U3MEPEHBI TIOJI0KCHUE M UMITYJIhC

4

)

TOYHO USMEPHUTH SHEPTHUIO Y CUCTEMBI MOXKHO JIMIIb B TOM ClIy4dac, €CJIN CUCTEMA KUBET
6etromerma nekpoiins 3akiouanack B TOM, YTO

1) ssmpo uMeeT Majbie MO0 CPAaBHEHUIO C ATOMOM Pa3MephI

2) yacrtuiia, o0nagaronias UMIIYJILCOM, IMEET KaK BOJTHOBBIC TaK U KOPITYCKYJISIpHBIE CBOMCTBA
3) TOYHO USMEPHUTH BPEMA KU3HHU YAaCTUIbI MOXXHO JIMIOBb B TOM CJliydac, €CJIU y HCC TOYHO
OmpeJIesIeH UMITYJIbC



19
4) s1eKTpOHHbIE OPOUTHI MOTYT PACIIONAraThCsl HA OMPEIEICHHBIX PACCTOSHUAX OT s/ipa

7. Jlyn ne bpoitib MpUMEHHII CBOIO THUIIOTE3Y K Mojienu aroma bopa. Ykazare BepHOE
YTBEPKJICHUE

1) u3MeHeHre CKOPOCTH JICKTPOHA HE MPUBOIUT €r0 K MEpexo1y Ha APYryro opoOuTy

2) B aTOME Ha «Pa3pelICHHBIX» MIEKTPOHHBIX OPOUTAX YKJIaBIBACTCS MOJIYLIEIO0E YUCIIO TUH
BOJIH Jie¢ bpoiins

3) mpu OBMXKEHUH I10 CTAIIMOHAPHBIM OPOUTAM CKOPOCTH JIEKTPOHA MEHSETCS
4

)

CTaOMOHAPHbIC 0p6I/ITbI Bopa COOTBETCTBYIOT CTOSAYUM JJICKTPOHHBIM BOJIHAM A€ BpOﬁHﬂ B

MR pun orennBaHMs BEITIONHEHNS TecTa:

«Omauunoy: spimnojnenue ot 85% g0 100 % TecTOBBIX 3aJaHHI;
«Xopowoy: BeinonHeHue ot 65% no 85% TecToBBIX 3aJaHMIA;
«Yooenemeopumenwvnoy: seinonHenue 6omuee 50% TeCTOBBIX 3aaHUH;
«Heyooenemeopumenvhoy: soinoiaHenue 50% 1 MeHee TeCTOBBIX 3aJaHUi.

Ilpumep KoHmpoOABLHBIX 60NPOCOE

KakoB ¢usudeckuii cMbIci yricen m U h B 06001menHo# Gopmyne bansmepa?

KaxoBbI 17TMHBI BOJIH CAMBIX KOPOTKOBOJIHOBOM U JUTMHHOBOJIHOBOM JinHMM cepuu [lamena?

KakoBa qyiHa BOJIHBI, COOTBETCTBYIOIIAsl rpanuile cepun bansmepa?

KaxoBa yactrora ronoBHoi#t Jiunuu cepuu Jlaitmana?

ATOMBI BOJOpPOAA HAXOIATCA B COCTOSSHUU € N = 5. CKOJBKO JIMHUWA COJEPKHUT €ro CHEKTP

U3ITy4eHus?

B yem cocTouT cyTh KOMOMHAIIMOHHOTO NpUHIHMMIA PuTtia?

7. Ucnonp3yss KOMOMHAIIMOHHBIN MPUHIKI, TOKAXUTE HAa OAHOM W3 NMPUMEPOB, KaK MOXKHO
MOJIYYUTh YaCTOTY JJIsi BTOPOM TTMHHOBOJIHOBOM MTuHUM cepuu [lameHa.

8. B uem 3akimrouaeTcs CTaTUCTHYECKAs! HHTEPIIPETAIUS BOJTHOBOM (hyHKIIMH?

9. Jlns kakux 4yacTull cupaBeinBo ypaBHeHue [penunrepa?

10.  Tlouemy ypaBuenwue lllpenunrepa chopmyrpoBaHO Kak BOJHOBOE ypaBHEHUE?

11.  3anumwure BpeMEHHOE U cTalmoHapHoe ypaBHeHus LlIpeaunrepa u mpoaHanu3upynTe ux.

12. CoBepiiute mepexos oT BpeMeHHoro ypaBHeHus IllpenunHrepa Kk crarmoHapHOMY.
3anumuTe OJHOMEPHOE BpPEMEHHOE M cTanuoHapHoe ypaBHeHus Illpenunrepa u
MIPOAHAIN3UPYHTE UX.

agrwbdE

S

13.  3anmmuTe BpeMeHHOE U cTalinoHapHoe ypaBHeHus Llpeaunrepa B oneparopHoit popme u
MIPOAHAIU3UPYHTE UX.

14.  Kakoil BBIBOJ MOXHO CcJieslaTh, CpPaBHMB cTaloHapHoe ypaBHeHue Illpenunrepa c
ypaBHEHUEM JJi COOCTBEHHBIX 3HaYEHUM U COOCTBEHHBIX (YHKIIHI?

15.  3anummmute cranuoHapHoe ypaBHeHue lllpeauHrepa ais BOJOpPOJONOA0OHOM CHCTEMBI.
[TpuBenuTe npuMepsl BOAOPOJONOAOOHBIX CHCTEM.

16.  Ilouemy Hambornee MOAXOASIICH KOOPAMHATHOM CHCTEMOW JUIl PacCMOTPEHHs aToMma

Bojiopofa sBisgercs cdepuueckas? Ilpoananusupyiite (KauecTBEHHO) XOJ PpELICHHS
cTanMoHapHoro ypaBHeHus Lllpenunrepa s aroMa Bojioposa B chepruuecKkux KOopAHHaTaXx.
Kaxne BBIBOJIBI CHEAYIOT U3 €TI0 PEICHUS?

17.  3anumuTe cOOCTBEHHBIE 3HAUSHHSI PHEPTUH HJIEKTPOHA B ATOME BOJIOPO/Ia, ONpeiersieMble
pemienreM ypaBHeHus lllpeaunrepa, u nmpoaHanu3upyiTe ux. B 4em oTiamdue u CXOACTBO C
pesynpraTamu Teopun bopa?

18.  Kakue BemUYMHBI IS DJIEKTPOHA B aTOME ONPEIeNICHBI, €CITH N3BECTHBI KBAHTOBEIE YHCIIa
n, 1 u m?
19.  Tloyemy KBaHTOBas MEXaHHMKa HE UCIIOJIB3YET MPEJICTABICHHE 00 AIIEKTPOHHBIX OpOUTax?

Yto XapaKTCPU3YIOT KBAHTOBBIC YHCJIA 1, l 1 m?
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Temul pechepamos unu 0oxnaoos

1.

2.
3.
4

No o

9.

10.
11.
12.
13.

PenukroBoe uznyuenue

[TupomeTpbl U TEII0BU30PHL. TEXHOIOIMH U IPUMEHEHHE.

ConHeuHbIe OaTapeu: TEXHOJIOTUH, COBPEMEHHOE COCTOSIHUE U MIEPCIICKTUBI PA3BUTHSL.
Judpakius peHTreHOBCKOTO M3JIY4YE€HHUS U PEHTTeHOCTPYKTYPHBIM aHaIU3 CTPOCHUS
BELIECTBA.

DJIEKTPOHHBIN NTapaMarHUTHBIM PE30HAHC U SI€PHBIA MATHUTHBIN PE30HAHC.

Dddext Pamzayspa-Tayncenna.

BpaiuarenbHasi CHEKTPOCKONUS KaK BBICOKOTOYHBIM METOJ ONIPEAETICHHS T€OMETPUUECKUX
[1apaMeTpPOB MOJIEKYJI.

['uranTckoe KOMOMHAIIMOHHOE PACCEHUE U €r0 IPUMEHEHHUE K U3YUYEHUIO OMOJIOTUYECKUX
MOJIEKYII

KBaHTOBO-KacKaJHbIE JIa3epbl: TEXHOJOTHUS U IPUMEHEHHE.

Jlazep Ha CBOOOMHBIX JCKTPOHAX: TEXHOJIOTHS ¥ IPUMEHECHHE.

CaepxnpoBoaumocTtb. D dekT MeiicHepa. [Tonstue 06 r3pdexre xo3edcona.

Huon MloTTku

[TomynpoBOIHUKOBBIE TUOBI U TPUOBI (TPAH3UCTOPHI).

Kputepuu oniennBanus pedepatoB npu A0KIaAe B yCTHOH dopMe.

Cooeporcanue ooknaoa: aHaIU3uPyeT U3YUEHHBIN MaTepual, BeIIEIseT Hanboliee 3HaUuMblIe
IUTSL PACKPBITUS TeMbI (DaKThl, HAyYHBIE MMOJIOKEHHSI, COOTI0AET TOTUYECKYIO
[IOCJIEZI0BATENbHOCTh B U3JI0KEHUH MaTepHaa.

IlIpeocmagnenue 0oknada: UCTIOIb3YyET ULIFOCTPATUBHBIE, HATISIAIHBIE MAaTEPUAIIbl, BIaJEET
KYJIbTYpOH pEUHN.

Apeymenmauyus omeemoe Ha 60nPOCHL: NPOSIBIAET KPUTUUECKOE MBILLIICHUE.

Ilpumepnulii nepeuens 60npocos K IK3ameny

1.

»ow

10.

Knaccuueckas kapTrHa MUpa U HEOOXOIMMOCTh BBE/ICHUS KBAHTOBBIX IPEICTABICHHH.
[TpoGiieMa paBHOBECHOTO 3JIEKTPOMArHUTHOTO M3mydeHust. ®otodaddext. Dpdexrt
KomnTona. Topmo3HO€e peHTIeHOBCKOE U3inydeHre. KBaHTOBBIN Ipeael.

®otoH. ['unoresa ne bpoinsa. KopnyckynsipHO-BOJIHOBOHN Ayanu3M. BoaHOBOM Haker.
CoOTHOIIEHNS] HEOTIPEEIEHHOCTEN.

AtoMm Tomcona. Onbitel Pezepdopna. [Tnanerapnast Mmoaens aToma.

Atom bopa. Monens bopa u runoresa nie bpoitns. Penstusucrckoe o6001ienne Moaenu
bopa. DkcniepuMeHTalIbHOE J10Ka3aTeIbCTBO JUCKPETHON CTPYKTYPhl aTOMHBIX YPOBHEH.
Oneitel @panka u ['epua. M3oTonnyeckuil CABUr aTOMHBIX YpOBHEW. MIOOHHBIN aTOM
BOZOPOZA.

MHoroyacTu4yHasi KBaHTOBas CUCTeMa. /[BUJKEHHE BOJIHOBBIX MMakeToB. IIpenenbHbIi
nepexo/l K KjlacCuueckoi Mexanuke. ONTHKO-MeXaHnYecKasi aHaJIOTusl.

CrannonapHoe ypasHeHue [lIpennnrepa. CriekTpsl IPOCTENIINX OJHOMEPHBIX CHCTEM.
CBobOosiHOE nBHXEHHME YyacTUllbl. YacTuila B 0€CKOHEUHO ITyOOKOH MpSIMOYTOJIbHOM
MOTEHIMAIBHOU AMe. YacThna B IpsAMOYTrOJIbHON OTECHIUAIBHON AIME KOHEUHOU
[JTyOUHBI.

TyHHenbHbIN 3P PeKT. ABTOIEKTPOHHAS SMUCCHS. SIBJIEHHE O - pacrajia aTOMHBIX s7ep.
TyHHeNbHAass MOHU3ALMs AaTOMOB B ONITHYECKOM T10J1€. TyHHEIbHBII MUKPOCKOII.
TyHHenbHbIN 2P PEKT: onTUyecKas aHaJIOTHUsl.

[Iepnonnueckuii noTeHIHAN. I'apMOHUYECKUI OCIIMILISATOP.

CrannoHapHble COCTOSIHUS B IEHTPAIbHO — CHMMETPUYHOM I10JIE.

OpOuTanbHBIA MEXaHUYECKUI 1 MAarHUTHBI MOMEHTBI AJIEKTPOHA. DKCIEPUMEHTAIbHOE
oTpeielIeHne aTOMHBIX MarHUTHBIX MOMEHTOB. COOCTBEHHBII MEXaHUYECKUN U
MarHUTHBII MOMEHTHI ekTpoHa. CrinH. CioeHne HeB3auMOIeHCTBYIOIIMX MOMEHTOB
KOJIMYECTBA JABUKECHUSI.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.
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CucrtemaTrka cOCTOSIHUI atoMa Bojiopoza. [IpubnmkeHHoe peneHne CTalliOHapHOTO
ypasHenus [llpenunrepa. Teopust BO3SMYILEHUN.

N3otonnyeckoe cMenieHue aTOMHBIX YPOBHEH, CBA3aHHOE C KOHEYHBIM Pa3MepoM siipa.
ToHKas cTpyKTypa clieKTpa aToMa Bojiopoja. ToHKasi CTpyKTypa CIIEKTPOB
MHOT'03JIEKTPOHHBIX aTOMOB. [IoHsITHE O CBEPXTOHKON CTPYKTYpPE aTOMHBIX CIIEKTPOB.
ToxnecTBeHHOCTh MUKpodacTHil. bo3ons! u ¢pepmuonsl. [Tpunmun [Naymm.
MHuorosnexkTpoHHsIit atrom. [Ipubamkenne caMocoriacoBaHHOTO MOJIS.

ATOMHBIE 000JIOYKH U 1O1000JI0UKH. DINEKTPOHHAsI KOH(PUTYpaIisi. ATOMBI IIETOYHBIX
MeTaJIoB. AToM renus. O01re TPUHIIUIIBI OMUCAHUS MHOTOAJIEKTPOHHBIX aTOMOB.
3arnosHeHHE aTOMHBIX 000JI0UEK 3IIEKTPOHAMHU. TepMbl MHOTO3JIEKTPOHHBIX aTOMOB.
Tonkas crpykrypa Tepma. Coctostaus. [IpaBuio unrepsanoB Jlanae. [Ipubmmkenne LS -
" jj -cBsizeil. OcHOBHBIE TepMbl aTOMOB. [IpaBuia XyHna.

B3auMozeiicTBue KBAHTOBOM CHCTEMBI C JIEKTPOMATrHUTHBIM nosieM. HectanmonapHas
Teopusi Bo3MyleHuil. [IpaBuna otoopa.

CrnekTpanbHble cepuu aToMa Boopoaa. CreKTpajbHbIE CEpUHA AaTOMOB LIEJIIOYHBIX
METAJIJIOB. DJIEKTPOMAarHUTHBIE IEPEXO0/Ibl B MHOTO3JIEKTPOHHBIX aTOMaX.

KBaHTOBOE 37I€KTPOMarHUTHOE I0JI€ U €r0 B3aUMOJEHCTBUE C AaTOMOM.
DIEKTPOMAarHUTHOE T0JIe KaK KBAHTOBBI OOBEKT.

B3auMopeiicTBue aTOMHOM CUCTEMBI C KBAHTOBBIM 3JIEKTPOMArHUTHBIM I1OJIEM.
CrioHTaHHbIE TIEPEX0/Ibl. YIIUPEHUE CIIEKTPAIbHBIX JUHUH. JIaMOOBCKUI cABUT
ATOMHBIX YPOBHEH.

[Tepexo/ibl BHYTPEHHUX 3JIEKTPOHOB B aTOMax. XapaKTEPUCTUUECKOE PEHTTEHOBCKOE
usnydeHue. 3akoH Moznu. Dddext Oxe.

AToM B MarHUTHOM 1ioie. Ddext 3eemana. Dpdext [lamena u baka. DneKTpoHHBIH
napamMarauTHeI pe3onanc. OnbiTel LlTepua u ['epnaxa.

Buasl nBmxenus B Mmosekyie. Pa3nenenne e€ sHepruu Ha 3JIeKTPOHHYIO, KOJIeOaTEIbHYIO
U BpalaTelbHyo. AnrabaTiuueckoe npuoimKeHne. DIeKTPOHHbIE, KoliebaTenbHbIe U
BpalllaTeIbHbIE YPOBHU SHEPTUU U CIIEKTPhI JBYXaTOMHON MOJIEKYJIBI.

Tunel cBa3u B TBepaoM Tene. Kpucramnmueckas pemerka. @oHoHbl. OCHOBBI 30HHOU
teopun. Meraiuel. [TonynpoBogauku. {usnexkTpuku.

@DOTOMPOBOAUMOCTH MOITYIIPOBOAHUKOB. JIFOMUHECIEHIUS TBEPABIX Tel. DddekT
Xona.

KoHTakT 1ByX METa/lIOB 110 30HHOU Teopuu. TepMoaaeKTpUUECKUe ABIEHUS U X
IPUMEHEHUE.

BrInpsiMieHHe Ha KOHTAKTe METaILT - HOIYIIPOBOAHUK (0u00 [Llommkur)

KOHTaKT 371eKTpOHHOTO U ABIPOYHOTO TTOJIYIIPOBOTHUKOB (p-H-nepexoo).
[TonynpoBOTHUKOBBIE TMOJIBI U TPUO/BI (TPAH3UCTOPHI).

Ilpumepot 3a0au na sxzamene

1.

2.

Haiitu cpenHor UIMHY BOJHBI ¢ bpoilis TemIoBOro HEMTPOHA, TO €CTh HAXOASALIErOCs
B TEIIJIOBOM PAaBHOBECHH C OKpYKaroIIel cpenoi, mpu komHaTHoi Temrepatype 300 K.
®otoH ¢ sHeprued 12,12 5B, mornomeHHbIH aTOMOM BOJOpPOJA, HAXOIALIMMCS B
OCHOBHOM COCTOSIHMH, TII€PEBOJUT aToM B BO30YXKIEHHOE cocrosiHue. OnpenenuTsb
IJIaBHOE KBAHTOBOE YHCIIO 3TOTO COCTOSIHUSI.

Yactuia HaXoAUTCS B JABYMEPHOM MPSAMOYTOJbHOM MOTEHIMAIBLHOU siIME C aOCOJIOTHO
HenpoHuaeMbiMu creHkamu (0 <x <a, 0 <y <b). Onpenenuts BepOATHOCTb HaX 0XKICHHS
YaCTHUIIbl C HAMMEHBIIEH dHeprueit B obmactu 0 < x < a/3.

Hanwmcars ¢ moMomnibio mpaBui XyHJ1a CIEKTPaJIbHbI CUMBOJI OCHOBHOT'O TE€pMa aroMma,
€IMHCTBEHHAs HE3aMOJIHEHHAs MO000JI0YKa KOTOPOTo 3amoiHeHa: a) Ha 1/3, u S = 1; 0)
Ha 70%, u S = 3/2.
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5. HaliTu HanpspKeHUE HA PEHTICHOBCKOM TPyOKe ¢ HUKEICBBIM aHTHKATOJIOM, €CJIM Pa3HOCTh JUIUH
BOJIH Ko-TMHWY 1 KOPOTKOBOIHOBOW TPAHMIIBI CIUIOIIHOTO PEHTTEHOBCKOTO CIIEKTpa paBHA 84 M.

Ilpumepul IK3aMeHaUUORHBIX OUNEMOB
BUJIET 1

1. Knaccuyeckasi KapTHHA MUpa U HEOOXOIMMOCTh BBEJICHHUSI KBAHTOBBIX MIPEICTABICHUN.
[Tpo6GiiemMa paBHOBECHOTO 3JIEKTPOMArHUTHOTO u3nydeHus. Dotosddexr.

2. N30TOnnyeckoe CMEIICHHE aTOMHBIX YPOBHEH, CBI3aHHOE ¢ KOHEYHBIM Pa3MepOM sipa.
ToHKas cTpyKTypa CIeKTpa aTroma Bojopoia. TOHKas CTPYKTypa CIEKTPOB MHOT'O3JIEKTPOHHBIX
aTOMOB.

3. 3amaua: Ilpu yBennueHUH HANpsDKEHHS HA peHTreHoBcKo# Tpyoke ot U1= 10 kB mo U2= 20 kB
WHTEpBaJ IJIVH BOJH MEXNY Ko-THHHEN 1 KOPOTKOBOITHOBOM TPaHUIIEN CIUIOIIHOTO PEHTTEHOBCKOTO
cnekTpa yBenuuwica B n = 3,0 paza. Onpenenauts NOPSAKOBBIM HOMED JIEMEHTa aHTHKATOJa 3TON
TPYOKH.

BUJIET 2

1. Ddpdexr KomnTona. TopMo3HOE peHTIE€HOBCKOE M3TydeHue. KBaHTOBBIN mpeen.

2. ToxxnecTBeHHOCTh MUKpovacTuil. bo3ousl u pepmuonsl. [Tpunuun [aymnu.
MHoroanekTpoHHbIi arom. [Ipubnuxkenne caMocoriiacoBaHHOIO MOJIS.

3. Bagaya: DACKTPOH ¢ KMHETHUYECKO# sHeprueit T ~ 4 3B nokanu3zoBan B obnactu pasmepom | =
I w™km. OuUEHUTh C TIOMOIIBIO COOTHOIICHHS HEOIPEACICHHOCTEH OTHOCUTEIBHYIO
HEONPEIEIEHHOCTh €r0 CKOPOCTH.

BWJIET 3.

1. ®oton. 'nnotesa ne bpoiinsa. KopnyckynspHo-BoiHOBOI Tyanu3M. BonHoBol naker.
CooTHoOILIIeHHs HEOIIPEEIEHHOCTEH.

2. ATOMHBIE O0OJOYKH U MOM00O0JIOYKU. DIEKTPOHHAs KOH(GUTYparus. ATOMBI IIEIOYHBIX
MeTau10B. AToM renust. OO1ue NpUHLIKIBI ONMCAHUS MHOTO3JIEKTPOHHBIX aTOMOB.

3. 3amaya: BomHOBasgs (yHKIHMS YaCTHIBI MAacChl M JJIsi OCHOBHOTO COCTOSIHHSI B OJJHOMEPHOM
notenrmansEoM mone U(X) = kx%/2 umeer Bun w = Aexp(-ax?), rae A — HOPMHPOBOYHKII
Kod(PuIMEeHT, o0 — MOJOXKUTENbHAs TTocTosiHHas. Haittu ¢ momometo ypaBuenus [peaunrepa
MIOCTOSTHHYIO O M SHEPTHIO E 4acTHUIIBI B 3TOM COCTOSIHUH.

Kpurepun sx3aMeHaIMOHHON OLIEHKH.

OneHka «omauuno»: CBOOOTHO BIaJ€eT TEOPETUUECKUMHU MOHATHAMU AUCHUIUINHBL,
MPOSIBIISIET CUCTEMHOCTh 3HAaHUM yueOHOro MaTepHala 1 ClioCOOHOCTh YCTaHABIUBATh CBS3U
MEXy TEOPETUYECKUMU MOHATUSAMU; YMEET A€aTh EPEHOC TEOPETUUECKUX 3HAHNN B
MPAKTUYECKYIO 00JacTh IPUMEHEHHS]; YMEET CBOOOIHO BBINOJIHSTD 3aJJaHUs, IPEAYCMOTPEHHBIE
IIPOrPaMMOii, YCBOUJI OCHOBHYIO JIUTEPATYPy U 3HAKOM C JAOIOJIHUTENBHOM JINTEPATYPO,
PEKOMEHI0BaHHOM NMPOrpaMMoii; TOHUMaET 3Ha4eHHEe MPUOOPETEHHBIX 3HAHUH [ Oynyen
npodeccuu, NposBIsSET TBOPUECKHUE CIIOCOOHOCTH B TOHUMAHHUHM, U3JI0KEHUU U UCTI0Ib30BAHUHU
y4eOHO-TIPOrpaMMHOT0 MaTepHuania.

O1eHKa «xopouto»: CTyISHT BIaJleeT TEOPETUYECKUMHU 3HAHUSIMHU, JOCTATOYHO CBOOOTHO
orepupyeT UMH; YCIEIIHO BBIIOJIHAET IPEyCMOTPEHHBIE B IPOTpaMMe 3a/1aHus, YCBOWII
OCHOBHYIO JINTEPATYPY, PEKOMEHJOBAHHYIO B IPOIPaMM€; NIOKa3bIBAET CHCTEMATHUECKHUM
XapakTep 3HaHUH MO0 AUCHUIIIMHE U CIIOCOOEH K UX CaMOCTOSITEIbHOMY IOTIOTHEHUIO U
OOHOBJICHHIO B XOJIe JaJibHeHel yueOHo# paboThl 1 mpodecCuOHATBHOMN e TeIbHOCTH;
OCYIIIECTBIISIET YaCTUYHbBIN MIEPEHOC TEOPETUUECKUX 3HAHUN B IPUKIIAJHYIO 00J1aCTh; IPOSBIISET
HE3HAYUTENIbHbIE HAPYIIEHNs B YCTAHOBIECHUH B3aUMOCBSI3U MEX]y TEOPETUUECKUMU
MOHSTHSIMH.

OreHka «y0oe1emeopumenvno»: CTYACHT OOHAPYKMBAET 3HAHHE OCHOBHOT'O Y4eOHOTO
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MaTtepuaia B 00beme, He0OX0AMMOM JIJIs TalIbHEHIIeH ydaeObl M MPECTOSIIeH paboThI 1O
npodeccuu; CIpaBiIsIeTcs ¢ BBIMOJIHEHHUEM 3aJaHUH, IPEAYCMOTPEHHBIX IPOTPaAMMOii; 3HAKOM C
OCHOBHOM JINTEPATypPOH, PCKOMEHIOBAaHHOW MTPOrPaMMOI; IOMYCKaeT MOTrPEIIHOCTH B OTBETE B
Xoae I/ITOI‘OBOI;'I arrecranuu, HO 06J1a):[aeT HCO6XOI[I/IMBIMI/I 3HAHUSIMHU IJISd UX YCTpaHCHI/IH mona
PYKOBOJICTBOM ITpEIoaBaTelIs.

OLieHKa «HeYy0061emeopumenbHo» . CTyJSHT POSBIISIET OTPHIBOYHBIC 3HAHUS, HE

OCYIECTBIIACT IIEPEHOC TCOPETUUCCKUX 3HAHWH B IMPAKTUKY,; OTCYTCTBYCT MHTECTpals 3HAHHH.

MaTepI/IaJILI AJIA MIPOBEACHUSA TEKYIIECI0 U IIPOMEKYTOIHOI0 KOHTPOJISA 3HAHUHA CTYACHTOB:

Ne Bupa xonTposs KounTposmmpyembie TeMbl KoutpoJsnpyemsie
(pa3neJbl) KOMIIeTeHIuu/
HHIHKATOPBI

1 | Texymuii KOHTPOJIb Bce Tembr OIIK-1/ UAK  onki;
MK onxki.2; UK oriki.3

2 | Oruér no nmaboparopHoit padore | Tembr 2-6 OIIK-1/ UK ork1.1;
MK onxi.2; UK orki.3

3 | [IpomexxyTouHas arrectamus Bce tembl OIIK-1/ UK orki.1;
MK onxi.2; UK oriki.3

4 DK3aMeH Bce Tembl OIIK-1/ UJIK ornki.1;
MK onki.2; WK onki.3
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[TporpammMa coctaBieHa B COOTBETCTBUH ¢ DesepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
crangaptoM 1o HampasieHuto noaroroBku 09.03.02 HudopmanmoHHbIEe CUCTEMBI U
TeXHOJIOTHH

Pa3zpabdorunkm:
K.}.-M.H., joieHT CemubpartoBa B.A.

K.}.-M.H., foieHT Mopo3zoBa H.B.

[Tporpamma paccMoTpeHa Ha 3aceiannu Kadeapsl o01el ¥ IKCIIepUMEeHTAIbHON (pu3nKH
ury

« 26 » wmapra 2024 r.

ITpoToxon Ne 7

J
3aB.kadenpoi /7 n.¢.-m..H. [aBpuniok A.A.

Hacrosimmass mporpamma He MO:KeT ObITh BOCHPOHM3BeleHA HU B Kakoil ¢opme 0e3
NMpPeIBAPUTEIBLHOI0 NMCbMEHHOT0 pa3pelieHusi Kadeapbi-pa3padoTyuKa NPOrpaMmal.



