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O0beM TUCHUIUTMHBI (MOTYIIS) U BUIBI y4eOHOH pabOThI
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ConeprxkaHue TUCIUTTAHBI (MOTYJIs)
5.1 Coneprxanue pasziesioB ¥ TEM AUCHMILIUHBI (MOJTYJIS)
5.2 Pazgensl AMCUMIUIMHBL (MOIYJII) M MEXIUCUUIUIMHAPHBIE CBA3M C
o0ecrneurBaeMbIMH (ITOCIETYOIUMHU) AUCUUTUTHHAMHU (MOTYJISIMU )
5.3 Pa3gensl v TeMbl AUCHMILIUH (MOAYJIEH) U BUABI 3aHATHI
6. IlepedeHb ceMUHAPCKUX, TPAKTUYCCKHUX 3aHATUHN U Ta0OPATOPHBIX paboT
6.1 Coneprkanue TUCIHUILIMHBI, CTPYKTYPHPOBAHHOE IO TEMaM, C yKa3aHHUEM
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B) CIIMCOK aBTOPCKUX METOJIMYECKUX pa3paboTok
r) 0a3bl JaHHBIX, HHOOPMAITMOHHO-CIIPABOYHBIE U MOMCKOBBIE CUCTEMBI
8. MarepuanbHO-TeXHUYECKOE 00ecTieueHIEe AUCIUTUINHBI (MOITYJIS).
9. OO0pa3oBaTenbHbIE TEXHOJIOTUI

10. Ouenounsie cpeactra (OC).



1.  UIEJHU U 3AJAYY JUCHUTIIAHBI (MOIY.JIST)

Hegp AMCHUIVIMHBI - JaTh CTYAEHTaM LEJIOCTHOE B paMKaxX CYIIECTBYIOIIHUX
€CTECTBEHHOHAYYHBIX IOJIOKEHUN IPEJACTABICHUE O COCTOSIHUM HCCIEIOBAHMN B OOHOU M3
HauboJIee pa3BUBAIOIIUXCS 001acTel (PU3UKH CUCTEM B3aUMOCHCTBYIONIUX YaCTHUI], 03HAKOMHUTH
C METOJIaMH pacyeTa 3HEPreTUYeCKOro CeKTpa MaKpOCKOITMYECKUX TEJ.

- HAy4YuThb CTYJAEHTOB OpPHUEHTUPOBATHCS B OCHOBHBIX HAaNpPaBICHUSIX Pa3BUTUS U
npo0OiieMaTuKe KBAaHTOBOM ONTHKH, (PM3UKM aTOMa M aTOMHBIX SIBJICHUNA U MX HPUIIOKEHUH B
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUSX.

3agaum IMCHUILIMHBI:

- O3HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH 33aKOHAMU W (PU3NYCCKUMH BEIMYMHAMH,
XapaKTepHBIMHU 11 KBAHTOBOM ONTUKU U aTOMHOM (PU3UKU;

- U3yYEHUE TEOPUU PABHOBECHOIO 3JIEKTPOMArHUTHOI'O U3JTy4YECHUS;

- pa3BUTHE Y CTYJICHTOB OOILMX MPEACTaBICHUN KBAaHTOBOW MEXaHUKH;

- O3HAKOMJICHHE CTYJEHTOB C OCHOBHBIMU INPUHLHUIIAMU OINKMCAHUSA CTPYKTYpPbl aTOMOB U
MPOLIECCAMU B3aUMOJICHCTBHS KBAHTOBBIX CUCTEM C M3JIyUECHUEM,

- U3YUYEHHUE MOJIEKYJI, UX CTPYKTYPhI U CIIEKTPOB;

- U3y4YeHHE OCHOB (PM3UKH JIa3epOB, (PU3UKU METAIJIOB U MOJYIPOBOJAHHUKOB, IPUHIIUIIOB
paboTHl yCTPONCTB COBPEMEHHOM JIEKTPOHUKH U MUKPOIJIEKTPOHUKH.

2. MECTO JUCHUIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII BO

Juctmmuimaa  “KBaHToBass onTuka ¥ aTOMHAas (QU3MKA” SBISICTCS  AMCIHUILTAHOW
npoecCHOHANBHOrO 1MKIJIA U OTHOCUTCA K 0a3oBoif yactu b1 ocHOBHO# mpodeccroHanbHON
obOpasoBarenbHO mporpammsl 1o HanpasieHuio 10.03.01 UudopmanuonHas 6€30MacHOCTD.

Huctunnuua “KBaHToBasi onThka M aToMHas (hU3HMKa” OMUPAEeTCs Ha MAaTEMaTHYECKYIO
muciumuiney - Matemaruyeckuit  aHanu3”  (kon  aucuuiuiiebl - b1.0.15.01), mkosibHBIE
oucHUIUINHE] “Dusnka” u “Xumus”.

OcBoeHME TUCHUIUIMHBI HEOOXOIMMO JJIsi OCBOEHHUS KYypCOB: ~“DIEKTPOTEXHHKA (KOJ
muctuminael b1.0.23), «IIporpammHo-anmnapaTHele cpeAcTBa 3alMThl WHOpManum» (KOX
mucturuinael b1.0.35).

3.  TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJIMHbBI (MOAYJIS)

[Iporiecc ocBOeHUS AUCITUTUIMHBI HATIPaBJIeH Ha (DOPMUPOBAHHE CIAEAYIOIINX KOMITETCHIIUA
B coorBerctBuM ¢ ®I'OC BO u OII BO no nampasnenunro 10.03.01 Wndopmanuonnas
0€30MacHOCTD.

OIIK-4 - cnoco0HOCTh NPUMEHSATH He00X0ANMBbIe pU3NYEeCKHe 3aKOHBI U MOJeJIH IS

peuienus 3a1a4 npogecCHOHATbHOM 1esITeIbHOCTH.

B pesynbrare nu3yueHus QUCHUILIMHBI CTYJEHT J0KEH:
3name:

- OCHOBHble NOHAMUA, 3AKOHbL U MoOeNu K8AHMOBOU ONMUKU U AMOMHOU c])u3uku;

- K6AHMOBO - Me€XAHUYeCKoe onucarnue amomHblx }16]Z€HM12,’

- OCHOG6HblE HA)YYHblE Memoobl meopemu4eckoco U IKCnepumermailbHozco uccneoo8anus
qbusultecxux 06’b€Kl’l’l08, npoyeccos u SGNIEHULL K8AHMOBOU ONMUKU U AMOMHOU qbusulcu;

Ymemes:

-- UCNONIL308AMb 3AKOHbL KBAHMOBOU ONMUKU U AMOMHOU qbusulcu npu peuteHuu 3610611{,'
- NpUMEHAMb meopemu4decCKue 3SHaHusl K peueHuro npakmudecKkux 3610611{,'



- oyeHusambv npe()eﬂbl NPpUMEeHUMOCMU OCHOBHbLX Memo008 ONUCAHUSL AMOMHBIX ﬂ8ﬂ€HUﬁ,’

Bnaoemuw:

- HABbIKAMU UCNONbL30BAHUSL 0OA306bIX 3HAHUU 6 oOnacmu u3uku 6 npogheccuoHaIbHOU
0esAmenbHOCMU, HABbIKAMU PeUuleHUs MUNO0BbIX 3a0ay U3z 001ACmu K8AHMOBOU ONMUKU U AMOMHOU

Quzuxu;

-Memooamu K6AHMOB0 - MEXAHUYECKO20 ONUCAHUS npocmeﬁmux K6AHMOBbIX cucmem,

- Memooamu IKCnepumennaibHovlx uccneoo8anull napavempoe u xapakmepucmuxKk amomHblx

SAGNeHUTL;

- Memooamu 00pabomKu U AHAIU3A DKCNEPUMEHMAIbHOU U Meopemuieckol Gu3uueckoul

ungopmayuu.

4. OBBEM JJUCHOUILIUHBI MOAYJIS) U BUJBI YYEFHOM PABOTBHI

O0beM THCHHUILIMHBI COCTABJISAET 7 3aUeTHLIX eAUHMI, 252 yaca.

dopmMa NPOMEKYTOUHOI aTTeCTAIIMU: IK3aMeH

Bup yueOHo#i padoTbl Bcero yacos / Cemectpsl

3a4YE€THBIX €AUHMUIL 4

AyIUTOpHBIE 3aHATHUS (BCETro) 151/4,2 151/4,2

B ToMm uncne: - -

Jlexuuu 60/1,7 60/1,7

[Tpaktuueckue 3austus (I13) 60/1,7 60/1,7

JIaGopatopHbie pabOThI 20/0,5 20/0,5

KonTpons camoctostensHoi padoTsl (KCP)

KonTtpomns o6mwmii (KO) 10/0,27 10/0,27

Koncynpraruu 1/0,03 1/0,03

CamocrosiTesibHas padoTa (Bcero) 75/2,1 75/2,1

B ToMm uncne: - -

Camocmosimenvhas paboma (n0020moska 00K1A008 no 75/2,1 75/2,1

memam, pewenue 3a0ay, no020MoeKda OM4Uenos no

nabopamopuvim pabomam)

KonTpoiab 26/0,7 26/0,7

B ToMm uucne:

Iloozomoska omuemos no 1a6opamopHvim pabomam, 19/0,5 19/0,5

8bINOJIHEHUE OOMAUHUX PAbOmM, 8bICHYNIEHUE C OOKIAOOM NO

meme, mecmuposanue, KOLIOKEUyM

Iloozomoska x sx3ameny

Dkzamen 7/0,2 7/0,2

Bun mpoMexyTouHOM aTTecTanuu (3a4eT, SK3aMeH) IK3aMeH IK3aMeH

OO0mmas Tpya0eMKOCTh yachl/3a4E€THBIE €IUHALIBI 252/7 252/7




5. COAEP) XAHUE JUCHUITJIMHBI (MOAYJISA)
5.1. Conep:xanue pa3/ieJioB U TeM JUCUUILIHHBI (MOTYJIs).

BBEJIEHME.
Omnpenenenns. MacmraObl pa3MepoB, Macc U YHEPTUil B aToMHOM (pusuke. DOTOH.

PA3JIEJI 1. KBAHTOBASA ITPUPOJIA U3TYUEHUA

Knaccuveckass kapTuHa MUPa U He00OX0AMMOCTH BBe/leHHSI KBAHTOBBIX INPeACTABJICHUI.

1.1.9nexrponnas Teopus Jlopenua.

1.2.TIpo6iema paBHOBECHOT'O 3JIEKTPOMArHUTHOTO M3TyYCHUS.

1.3.@otordpdext. Dpdext Komnrona. /lapnenue cpera.

1.4. Topmo3HOE peHTTeHOBCKOE M3ydeHue. KBaHTOBBIN TIpeier.

1.5.®oron. T'mnoreza ne bpoiina. KopnyckyinspHo-BoJIHOBOM Jyanu3M. BoiHoBOW maker.
COOTHOILICHUS] HEOIPEETICHHOCTEH.

PA3JIEJI 2. TEOPUSI ATOMA BOJOPO/IA 110 BOPY

Mojaeau aTOMOB.

2.1.Atom TomcoHna.

2.2.0nbiTel Pezepdopra. [Inanerapuas Moaens aroma.

2.3.Atom bopa. Moaenbs bopa u runiotesa e bpoiins. PenstuBrucrckoe o6o01menue moaenu bopa.

2.4.9KcriepuMEHTaIbHOE J0KA3aTeIbCTBO JTUCKPETHOW CTPYKTYpPBI aTOMHBIX YpPOBHEU. OTBITHI
®panka u ['epra.

2.5.M30TONMYecKuii CIBUT aTOMHBIX YpOBHEH. MIOOHHBIN aTOM BOJOPO/A.

PA3JIEJI 3. JIEMEHTBI KBAHTOBOM MEXAHUKH

OcHoBBI (popMaTH3Ma KBAHTOBOH MEXaHHUKH.

3.1. Hecramuonapuoe ypaBHenue lllpenunrepa. PensTHBHCTCKOE BOJHOBOE YpaBHEHHE.
BonnoBass ¢yHkiMs U ee (u3Mueckuil cMbICA. YpaBHEHHE HENpephIBHOCTU. BekTop
IJIOTHOCTH TOKA BEPOSITHOCTH.

3.2.0mpeneneHne CpelHUX 3HAYEHWH M JUCIEPCUM HMIYJIbCa M KOOPAMHATHI YacCTHUIBI.
Omnepatopbl. CoOCTBEHHBIE 3HAYEHUsS M COOCTBEHHbIE (YHKIIMH OIlepaTopa HMMITYJIbCa.
CoOcTBeHHbIE 3HAUYE€HUS U COOCTBEHHblE (YHKLIMU OIeparopa Z - NMPOEKIMH MOMEHTa
KOJIMYECTBA JABUKCHUS.

3.3.Cramonapnoe ypaBHeHue Illpenunrepa. Kommyrtatop. MHorodacTuuHasi KBaHTOBas
cucrema. JI[Br>keHue BOJIHOBBIX MakeToB. [IpenenbHblii mepexo K KIACCUYECKO MEXaHUKE.
OnTuko-MexaHn4ecKasi aHaJoTusl.

Crauuonapnoe ypasHenue lllpequnrepa. CniekTpsl npocTeifllinX 0 JHOMEPHBIX CHCTEM.

3.4.CBobogHOE mABMKEeHHE 4dacTullbl. YacTtuia B OECKOHEYHO TIyOOKOW MpsSMOYTroiabHOM
NOTEeHUMaNbHOU siMe. YacTulia B mpsIMOYTOJIbHOM MOTEHIIMAIBHOM sIMe KOHEYHOM TITyOUHBI.

3.5.ABTOR7eKTpOHHAsT AMHccud. SIBieHue anbda - pacmana aTOMHBIX sjep. |yHHeIbHas
MOHM3AIMs] aTOMOB B ONTHYECKOM Iosie. TyHHENIbHbI MUKpPOCKOI. TyHHEIbHBIH 3P QeKT:
onrtuyeckas aHanorus. TyHHeIbHbIN A3 QeKT U 30HHAs CTPYKTYpa CIIEKTPa B IEPUOANIECKOM
MOTEHIHAJIE.

3.6. 'apmonmnueckuit ocrpuiaTop. CrannoHapHble cocTosiHUs. HectarmonapHbie COCTOSHUS.

CranuoHapHble COCTOSIHUS B IEHTPAJIbHO — CHMMETPUYHOM I0JIe.

3.7.060mas nocraHoBka 3ajmaud. 3amaya Kemnepa. Ilepexon K KJIAaCCMUECKOMY OMHUCAHHIO.
[TonsiTie o kBasukiaccuueckom mpubmmkeHuu. KsanToBeie ycnmoBus bopa u bopa —
3ommepdenbaa. OpOUTanbHbIH MEXaHMYECKUI 1 MATHUTHBIM MOMEHTBI 3JIEKTPOHA.

3.8.DKcTIepuMeHTaNbHOE  OTIpEe/Ie]ICHHe aTOMHBIX MAarHUTHBIX MOMEHTOB. COOCTBEHHBIN
MEXaHUYECKUI u MarHUTHBII MOMEHTBI JJIEKTPOHA. Cnum. Crnoxenue
HEB3aUMO/ICVCTBYIOIIUX MOMEHTOB KOJIMYECTBA JABMKEeHUA. CHcTeMaThKa COCTOSIHUM aroma
BOZOpPOAA.
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IIpudau:kenHoe pemenue cranoHapHoro ypasHenus IllIpenunrepa. Teopus Bo3myumieHmii.

3.9.Cniyqaii  HeBBIpOXKJIEHHOTO criekTpa. Ciydail BBIPOXKICHHOTO CIeKTpa. M3oromuueckoe
CMEILIEHNE aTOMHBIX YPOBHEH, CBSI3aHHOE ¢ KOHEUHBIM Pa3MepPOM spa.

3.10.ToHkast CTpyKTypa CIEKTpa aroMa BOAOPOAa. YUeT PEeIsTUBUCTCKON CBSI3M UMITYyJIbCca U
sHepruu 3ekTpoHa. CuH — opOUTATBEHOE B3aMMOICHCTBHE.

PA3JEJ 4. BBAUMOJIENCTBUE ATOMA C DJEKTPOMATHUTHBIM ITOJIEM
B3aumoneiicTBue KBAHTOBOM CHCTEMBbI € 3JIEKTPOMATHUTHBIM I10JIEM.
3.1.001mas nmocraHoBKa 33aa4u. DIEKTPUIECKOE JUMOIbHOE Tpubamkenue. Hecranmonapuas
Teopusi Bo3MylleHuil. BepostHocTs nepexona. [Ipasuna orbopa.
3.2.JIMHeWHBIA TAPMOHUYECKUH OCIIHIUIATOP.
3.3.lenrpanbHo-cummerpudHoe noje. CrekTpaibHble CEpUr aTOMa BOAOPOA.
3.4.CriekTpasibHbIe CEpUH aTOMOB ILEIOYHBIX METAIOB. DJIEKTPOMArHUTHBIC MEPEXO/bl B
MHOT03JIEKTPOHHBIX aTOMaX.
KBaHTOBOE 3/1eKTPOMArHUTHOE T0JIe M ero B3auMo/ielicTBHE ¢ AaTOMOM.
3.5.0eKTpoMarHuTHOE TMOJ€ KaK KBaHTOBBIM 00BEKT. Kiaccuueckoe 31eKTpOMarHUTHOE
I10JI€ B KBAHTOBOM TEOPUHU.
3.6.B3aumopeiictBie aTOMHON CHCTEMBI C KBAaHTOBBIM DJIEKTPOMArHUTHBIM IIOJIEM.
CrioHTaHHbIE TIEPEXO/IBI.
3.7.CrioHTaHHbIE TEPEeXOJbl M EeCTECTBEHHAs IIMpPUHA CHEKTpalbHON muHuu. Dopmyna
IInanka.
3.8.JIsm0O0Bckmil caBur aToMHbIX ypoBHe#. OmbiThl JIamba — Puszepdopna. KauectBenHsiii
aHaymu3 J1YMOOBCKOTO ciBUTA. JIIMOOBCKHII CABHT B CIIEKTPE BOJIOPOIA U pa3Mep MPOTOHA.

PA3JEJ 5. 9JIEMEHTBI COBPEMEHHOM ®U3UKHU ATOMOB Y MOJIEKY.JI

MHOro03/1eKTPOHHBIN ATOM.

5.1.ToxxaecTBeHHOCTh MUKpoyacTull. HepasnuunmocTs MUKpOOOBEKTOB. B030HBI U ()epMUOHBI.
[Mpunuun Ilaynu. Makpockonuueckue aHcaMOJId MUKpouyacTHll. BapuanuoHHbBI MeTo.
[TpubnuxeHne CcaMOCOIJIaCOBAaHHOIO TMOJsA. ATOMHbIE OOOJIOUKM H  MOJ00O0JOUKH.
DneKkTpoHHass KOHPUryparus. ATOMBI IIEJIOYHBIX METANIOB. ATOM Teusl.

5.2. O01mue NpUHIMIIBI OIMCAHUS MHOTO3JIEKTPOHHBIX aTOMOB. 3all0OJIHEHUE aTOMHBIX 000JI0YeK
AJIEKTpOHaMH. TepMbl MHOTO3JIEKTPOHHBIX aTOMOB. ToHKas cTpykTypa Tepma. CoCTOSHHUS.
[TpaBuiio unrepBanos Jlanne. [lpubnuxenue LS - u jj -cBa3eil. OCHOBHbIE TEPMbI aTOMOB.
IIpaBuna Xynna. IIpaBuino uarepBasioB Jlanae 1 CBEpXTOHKOU CTPYKTYPBI.

ITepexoabl BHYTPEHHHX 3J1eKTPOHOB B aTOMAaX.

5.3. XapakTepucTuuecKkoe peHTTeHOBCKOE U3TydeHre. TOHKask CTpyKTypa PeHTT€HOBCKUX JIMHUM.
3akoH Mo3mu. O¢pdext Oxe. CrIOMHON PEHTTEHOBCKUN CIEKTP U PEHTI€HOBCKUN CHEKTP
HOTJIOIIEHHs. ATOM B aJieKTpudeckoM nosie. DdexT Ilrapka.

ATOM B MArHMUTHOM I10JI€.

5.4.9¢dext 3eemana. Ddpdexr Ilamena u baka. DneKTpoHHBIH NapaMarHUTHBIA pPE30HAHC.
Omnertel llTepua n I'epnaxa.

OcHOBBI (PU3MKH MOJIEKYI.

5.5.Annabarndeckoe mpubIMKEeHHE. MONEKYIApHBI WOH BoAopoaa. Monekyna BOIOpoJa.

Teopusa T'aiitnepa — Jlonpona. HaceleHue Xxumudeckux cBs3ed. BaneHntHocTh. Mertog
nuHeHoN koMOuHammu atomMHbix opoOutaneit (JIKAO). KopanenTtHast nonsipHas v HOHHas
CBS3U.

5.6.0nemeHTHl cTepeoxuMuu. OCHOBBI CHCTEMATHKH AJIEKTPOHHBIX COCTOSIHHW JIBYXaTOMHBIX

MOJIEKYI1. SliepHast MoACHCTEMA MOJIEKYJIBI. DJIIEKTPOMAarHUTHBIE IEPEXOBI B MOJIEKYJIaX.

PA3JIEJI 6. SJIEMEHTbBI ®U3UKHU TBEPJ1OI'O TEJIA
OcHOBBI (PM3MKH TBEPAOIO TeJIa.



7

6.1.Tunsr cBs3u B TBepaoM Tene. DoHoHbl. OCHOBBI 30HHOM TeOopuH. MeTabl.
[TonynpoBoaHUKH. JUAIEKTPUKH.

6.2.DoTOMPOBOAMMOCTE TOTYTIPOBOTHUKOB.

6.3.JIroMyuHeCHIeHIIMS TBEPIBIX TEJ.

6.4.KoHTaKT JBYX METAJIJIOB IO 30HHON TEOPHUH.

6.5.TepmoanekTpuyecKue sIBJICHUS U UX IPUMEHEHHE.

6.6.BbInpsiMiIeHrEe Ha KOHTAKTE METaJLI - OJYNPOBOAHUK (Ouo0 [llommku).

6.7.KOHTaKT 3JIEKTPOHHOTO H JILIPOYHOTO TMOJYIPOBOIHUKOB (p-1-nepexoo).

6.8.ITonynpoBOAHUKOBBIC JHOBI U TPHUOJBI (TPAH3UCTOPHI)

5.2 Pasznesnbl TUCHUIIMHBI U MEKIUCHUINIIIMHAPHBIC CBA3H C o0ecneuynBaeMbIMH

(mocJienyomumMM) JUCHUTIHHAMU

No | HaumenoBanue  obecrie- | Ne No pa3ienoB ¥ TeM JaHHOM JUCHUIUIMHBI, HEOOXOAUMBIX
/1 | YUBAEMBIX (mocnenmyto- | s U3ydeHus: o0ecreuyrnBaeMbIX (MOCIEIYOIIMX) TUCHUIUINH
IIUX) JUCITUTUINH (BIIUCHIBAIOTCS pa3pabOTYHKOM)
1. | KBa"ToBasg MexaHHKa 1 2 3 4 5 6 7 8
2. | TBepnorenbHas 4 5 6
DJICKTPOHHKA
3. | Mukpo- u 1 2 3 4 5 6
HAHOYJICKTPOHUKA
4. | ®u3nvecKre OCHOBBI 1 2 3 4 5 6 7
JIEKTPOHUKHU
5. | KBanToBas u onTryeckas 1 2 3 4 5 6 7 8
JIEKTPOHHUKA

5.3. Pa3nennl ¥ TeMbl JUCHUIJIMH (MOYJI€eii) U BUIBI 3aHATHI

Ne HaumeHoBaHue pasnena Buibl 3aHATHI B Yacax
n/n Jlexu. Hpaxr. Jla6. | KCP | KO | CPC Konc. | Ko- Bcero
3aH. TpPOJIb
1. | Beeuenue 4 4 1 3 1 13
2 1. KBanroBast npupona 8 8 3 1 12 3 35
U3ITyYeHHS
3 2. Teopust aToMa BOJOPO/Ia 110 8 8 4 1 12 3 36
Bopy
4 3. DneMeHTbl KBaHTOBOM 10 10 3 1 12 3 39
MEXaHHKH
5 4. B3aumoeiicTBre aToMa ¢ 10 10 4 ) 12 3 a1
IEKTPOMATHUTHBIM IOJIEM
6. 5. DneMeHTHI COBpeMeHHOM 10 10 3 2 12 3 40
(hM3UKK aTOMOB M MOJIEKYJI
6. DnemenTh Pu3nMKU 10 10 3 2 12 3 40
TBEPAOTO Tesa
8. | Ox3amen 1 7 8
Hroro: 60 60 20 10 75 1 26 252




6. NEPEYEHb CEMUHAPCKHUX, IPAKTUUYECKHUX 3AHATHA U
JIABOPATOPHBIX PABOT

6.1 Conep:xaHue IMCUMILIMHBI, CTPYKTYPUPOBaHHOE M0 TeMAaM, ¢ YKa3aHHeM BH/10B

y‘lCﬁHLIX 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJIN4YECTBA aKaJACMHUYECCKHUX YaCcoB

Ne | HaummenoBanue HaumenoBanue Tembl Bunapbl 3aHsTHII B yacax
1/ pasnena Kon Kon
m M| m3 | J6. | KCP | KO | cpC | C¥® | TPOT | Bee
Talj b ro
WSt
Beenenne Onpenenenus. Macmradbl
1. pa3MepoB, Macc M dHepruii B | 4 4 1 3 1 13
artomMHOH ¢usuke. PoToH.
1. KBanToBasi Kiaaccuueckasi kapTuna
npupoaa MHpPAa U He0OX0JUMOCTh
o | Waydenus BBe/IeHUs KBAHTOBBIX 8 8 3 1 12 3 35
npeACTaBJICHHIA.
Tema 1.1 -1.5
2. Teopusi aToma | Mopesin aTOMOB.
3. | Bogopoaa mo Tema 2.1 -2.5 8 8 4 1 12 3 36
bopy
3. DiemMeHTHI OcHoBbI opMan3Ma
KBaHTOBOM KBAHTOBOH MEeXaHMKH.
MeXaHUuKH Tema 3.1-3.3
CranmoHapHoe ypaBHeHHe
Hpeaunrepa. CrieKkTpsbl
NMpoCTeHNX OTHOMEPHBIX
CHCTEM.
Tema 3.4-3.6
4, CrauunoHapHbIe COCTOSIHU 10 | 10 3 1 12 3 39
B HEHTPATbHO —
CHMMETPHYHOM IOJIE.
Tema 3.7-3.8
IIpuésn:keHHoe pelieHUe
CTAlIMOHAPHOTO YPABHEHUS
IIpenunrepa. Teopus
BO3MYILICHUIA.
Tema 3.9-3.10
4.B3aumopeiicte | B3aumoneiictBue
He aToMa ¢ KBAaHTOBOW CHCTEMBI C
JJIEKTPOMATHUTH | 3JIEKTPOMATHHUTHBIM MOJIEM.
bIM TOJIEM Tema 4.1 -4.4.
KBanToBoe 10 | 10 3 2 12 3 40
3J1eKTPOMATHUTHOE T0J1e H
ero B3auMo/IelicTBHE C
aToMOM.
Tema 4.5 -4.8
5. DeMeHTbI MHOro03/1eKTPOHHBIH aTOM.
COBpeMEeHHOii Tema 5.1 -5.2
¢uszuku atomoB | Ilepexoabl BHYyTPEHHUX
U MOJIEKYJI 3JIEKTPOHOB B aTOMaXx.
5. Tema 5.3 10 | 10 4 2 12 3 41
ATOM B MATHMTHOM M0JI€.
Tema 5.4.
OcHOBbBI PU3MKH MOJIEKYJI.
Tema 5.5- 5.6
6. DemMeHTBI OcHoBBI (u3UKH TBepaOro
7. | pusukH Teja. 10 | 10 3 2 12 3 40

TBEPAOro TejJa

Tema 6.1 -6.8




8. | Dx3amen 1 7 8
Hroro: 60 | 60 | 20 10 | 75 | 1 | 26 | 252
JI- nekmus, [13 — npaktuyeckue 3anstus, CPC — camocrosTenbHas padora cryaeHTa, K — KoHTpoIIb.
6.2 IlepeyeHb MPAKTHYECKUX 3aAHSITHIA.
Ne Ne paznena u HaumenoBanue Tpyno- O1eHOYHBIE CPECTBA dopmupy-
n/m TEMBI MIPAKTHIECKUX paboT €MKOCTh eMBbIe
IUCUMIUIAHEI (dacer) KOMIIETEHIINH
(MotyisT)
1 2 3 5 6
1. | BBexenue Omnpenenerns. MacmraObt 4 KoHTpoapHEBIE BOTIPOCHI. OIIK-4
pa3MepoB, Macc ¥ HEPruM B
aTOMHOU (u3uke. DOTOH.
2. | Pazgen 1. KganToBas npupona 8 KoHTpopHBIE BOTIPOCHI. OIIK-4
Tema 1.1-1.5 W3ITyUYEHUs] KonTponbnas pabota.
3. | Pazgen 2. Teopus aToma BoAopoaa Mo 8 KoHTposbHbIE BOIIPOCHI. OIIK-4
Tema 2.1-2.5 bopy KonTtponbHas pabora.
4. | Pazpen 3. DneMeHTH KBaHTOBOM 10 KoHTposbHbBIE BOIIPOCHI. OIIK-4
Tema 3.1 - 3.10 MEXaHUKHU KonTponbnas paboTa.
5. | Pazgen 4. BsaumoneiictBue atoma ¢ 10 KoHTposbHbIE BOIIPOCHI. OIIK-4
Tema 4.1 -4.8 AJIEKTPOMATHUTHBIM TOJIEM KonTponbnas pabota.
6. | Pa3zmen 5. DeMeHTHl COBPEMEHHOMH 10 KoHTposbHbIE BOIIPOCHI. OIIK-4
Tema 5.1 - 5.6 (hM3UKK aTOMOB U MOJICKYJI KontposbHas padora.
7. | Pazgen 6. DJeMeHTBl PU3UKH 10 KoHTposbHbIE BOIIPOCHI. OIIK-4
Tema 6.1 - 6.8 TBEPJIOTO TeJia Kontposbhas padora.
8. JK3aMeH. 6 OIIK-4
6.1 Il.an camocTosATE/ILHOM PadOTHI CTYAEHTOB
Ne Tema Bup 3aganune Pexomennyemas Koan-
HeJl. CaMOCTOSATeIbHOI JIMTepaTypa 4ecTBO
padoThI 4acoB
1 Beenenue BueayauropHnas W3yuenue HayuHOIl U cnenuanbHoil | M3 crincka 3
pabora. JUTEPaTypBl, MOJIrOTOBKA K OCHOBHOH 1
3aHATUAM, PCIICHUE 3a1a4, I[OHOJ'IHI/ITGJ'H)HOIZ
BBITIOJIHEHHUE 33JJaHUI IO TeMaM, JIATEPATYPHI.
BBIHECEHHBIM Ha CAMOCTOSITEIILHOE
U3y4YeHHUE, KOHCIIEKTUPOBaHHE
OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI.
1-3 | KBanToBas Bneayauropnast N3yuenue HayuHoil u cnenuansHoil | M3 cincka 12
npupoja pabora. JUTEpPaTypHl, MOJIrOTOBKA K OCHOBHOH 1
W3ITydeHUS 3aHATHSM, PEIICHHE 3a/1ad, JIOTIOJTHUTENEHON
BBITIOJTHEHHE 3a/IaHNH 110 TeMam, JUTEPaTypHl.
BBIHECEHHBIM Ha CAMOCTOSITEIILHOE
n3y4yeHUe, KOHCIIEKTUPOBaHHE
OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI.
4-5 | Teopus atoma | BHeayauTopHas N3yuyenue HayuHOIl U cnenuanbHoi | M3 crincka 12
BOJOpoAamo | pabora. JUTEPaATyPBl, MOJrOTOBKA K OCHOBHOH 1
Bbopy 3aHATHAM, pELIEHUE 3a/1a4, JIOTIOTHUTEIbHON
BBITIOJTHEHHUE 3aJJaHUI 10 TeMaM, JIATEPATYPHIL.
BBIHECEHHBIM Ha CAMOCTOSITEIILHOE
n3y4yeHUe, KOHCIIEKTUPOBaHKE
OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI.
6-8 | DnemeHTHI Bueaynutopnas W3yuenne Hay4yHoll u cnenuansHol | M3 crucka 12
KBaHTOBOH pabora. JUTEpaTypHl, MOJrOTOBKA K OCHOBHOH 1
MEXaHHUKH 3aHATHSIM, PElICHHE 3a/1ad,
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BBINOJIHEHHE 3aJJAHNN 110 TEMaM, JIOTIOJTHUTENBHOM
BBIHECEHHBIM Ha CAMOCTOSATENILHOE | JINTEPATYPBHI.
N3y4YeHUE, KOHCIIEKTUPOBAHHE
OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL.
9-11 | B3aumonpeiict | BreayantopHas W3yyenue HayuHOI 1 cnenuanbHoil | M3 cincka 12
BUE pabora. JUTEpaTypsl, IOATOTOBKA K OCHOBHOI! 1
31EeKTPOMarHu 3aHATHUSIM, PELICHUe 3a/1aY, JIOTIOJTHUTENBHOU
THOTO TOJIS © BBINOJIHEHHE 3aJJaHUl 110 TeMaw, JUTEPATyPHI.
aTOMOM BBIHECEHHBIM Ha CAMOCTOSITETIbHOE
n3y4eHHe, KOHCIIEKTHPOBAHUE
OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI.
12- | DnemeHTHI BreaynutopHas Wzydenne Hay4dHO# 1 cnennansHoi | M3 crimcka 12
14 COBpeMEHHOU | pabora. JUTEPaTyphl, HOATOTOBKA K OCHOBHOM 1
¢busuKH 3aHATHAM, PEIICHHE 3a/ad, JOTIOJTHUTENbHON
aTOMOB H BBITIOJTHEHHE 3a/[aHAH 110 TeMaM, JIUTEPaTypPHI.
MOJIEKYTT BBIHECEHHBIM Ha CAMOCTOSATEIBHOE
U3y4YeHHE, KOHCIIEKTUPOBAHHE
OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI.
15- | DnemeHTHI BueayauropHnas W3yuyenue HayuHOIl U cnenuanbHoil | M3 crincka 12
17 ¢buznku pabora. JUTEpaTypsl, HOATOTOBKA K OCHOBHOI U
TBEPJIOTO Tena 3aHATHSM, PELICHUE 3a/1a4, JIOTIOJTHUTENbHOU
BBINOJIHEHHE 3aJJaHUH 110 TeMaw, JUTEPATyPHI.
BBIHECEHHBIM Ha CAMOCTOSITEIILHOE
n3y4yeHUE, KOHCIIEKTUPOBAHHE
OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI.
18 TToxroroska x U3 crimcka 8
9K3aMEHY. OCHOBHOH 1
OK3aMeH JIOTIOTHUTEIbHON
JIUTEpaTypHl.

6.4 MeToauuecKkue YKa3aHus 110 OpraHm3anuu CaMOCTOAITEIbHOI paGOTI)I CTYACHTOB.

MeTtoauyeckue yKa3aHusl 110 OPraHU3alMy CAMOCTOSITEIbHON PadoThI CTYICHTOB
[lenb caMOCTOATENBHON PaOOTHI CTYAEHTA — OCMBICIIEHHO U CAMOCTOSITENIbHO PabOTaTh CHavasa
¢ yueOHBIM MaTepHasoM, 3aTeM C HayyHO! MH(pOpMaIuei, 3a710KUTh OCHOBBI CaMOOpTaHU3aluN
Y CAMOBOCIIUTAHMSI C TEM, YTOOBI IPUBUTH YMEHUE B ajbHEMIIEM HEPEPHIBHO MOBBIIIATH CBOIO
npodeccuoHaIbHYIO KBaTH(DUKALIKIO.
B yueOGHOM npornecce BbIIENAIOT ABa BUJA CAMOCTOATENBHON paboThI:
- ayTUTOPHAsl — CAMOCTOATENbHAs paboTa BBITOIHIETCS Ha yUEOHBIX 3aHATHSX MO
HENOCPEICTBEHHBIM PYKOBOJICTBOM MPENOJABATEINS U MO €ro0 3aJIaHUIO.
- BHeayquTopHas CP 1oy MeToJuuecKkuM pyKoBOACTBOM U KOHTPOJIEM IpenoaBares, Ho 6e3
€ro HeMOCPEICTBEHHOT0 Y4acTHs MPH MOATOTOBKE K Ay IUTOPHBIM 3aHITUSIM, TEKYIIUM U
IPOMEXYTOUHBIM (hopMaM KOHTPOJIS.
Bunpr CP o0yuarommxces:
Meronnyeckue peKOMEHAALNN CTYIEHTaM IPU NOArOTOBKE K IPAKTHUECKOMY 3aHATHIO Ha
OCHOBE U3YUEHHUs PEKOMEH/I0BAaHHOW HAay4yHOU U yueOHOU nuTepaTypsl. M3yduenne AMCIUIIIMHBI
clleflyeT HauMHaTh C POpabOTKU HacTosell paboueil mporpaMmsl, 0c000€ BHUMAHUE, YACTSSA
LEJSIM U 3aJla4aM, CTPYKTYpPE U COAEPKAHUIO AUCUUIUINHBL. J{JIs1 MOATOTOBKH K 3aHATHUSM,
TEKyIIEMY KOHTPOJIIO ¥ IPOMEKYTOUHOM aTTECTAllMM CTYAEHTHI MOTYT BOCIIOJIb30BAThCA
AIIEKTPOHHON OMOIMOTEKOM, OHU UMEIOT BO3MOXKHOCTh MOJYUUTh AOCTYII K y4eOHO-
METOAMYECKHM MaTepuasiaM Kak OMOIMOTEKH, TaK U UHBIX AJIEKTPOHHBIX OMOIMOTEUHBIX
cucteM. B cBoro ouepenb, CTyI€HTBI MOTYT B35Th Ha JIOM HEOOXOAUMYIO JIUTEPATYypy Ha
aboHEeMeHTe By30BCKOM OMOIMOTEKH, a TaK)Ke BOCHOIB30BAThCS YUTAIBHBIMU 3a1aMHU BY3a.
IMoaroroBka k Jekuuu. KauecTBo ocBOEHUS AUCUMILIUHBI HAIPSIMYIO 3aBUCHUT OT TOTO,
HACKOJIBKO CTYJICHT CaMOCTOSITENIbHO (DOPMUPYET YCTAHOBKY Ha MOJyYeHHE Ha JICKIMSIX HOBBIX
3HAHUH, TONOJHSIOIINX YK€ UMEIOIINeCs 3HaHUsI 110 IaHHOM ucuuIuiiHe. Bpemsi, oTBeieHHOe
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Ha MOJTrOTOBKY CTYAEHTOB IIPU ABYX4aCOBOM JIEKLIMU 110 HOPMaTUBaM cocTaBisieT He MeHee (0,2
yaca.

IToaroroBka Kk NpakTH4YecKoMy 3aHATHIO. [[pakTuueckoe 3aHATHE — ATO 3aHATHUE,
IIPOBOJIUMOE MO/ PYKOBOJICTBOM IIpenoJaBareis B yueOHOH ayAUTOPUH, HAllpaBJIEHHOE Ha
yriayOJieHHe HayYHO-TEOPETUYECKUX 3HAHUH U OBIIQJICHUE ONPEIeICHHBIMI METOJaMH
CaMOCTOSTENIbLHON PaboThl. B mporecce Takux 3aHATUI BbIPA0ATHIBAIOTCS IPAKTUYECKHE
ymenus. [lepen npakTHUECKUM 3aHATHEM CIEAYET U3YUUTh KOHCIIEKT JIEKLUU U
PEKOMEHI0BaHHYIO IIpenojaBaTesieM JIUTeparypy, oOpalasi BHUMaHHE Ha IPAKTHYECKOe
IIPUMEHEHNE TEOPUH U HA METOAMKY PEIICHUs TUIOBBIX 3a1a4. Ha mpakTuueckoM 3aHATHN
[JIABHOE — YACHUTb CBA3b PEIAeMbIX 33Jjau C TEOPETUUECKUMHU MOJIOKEHHUSIMU.

Hanucanue peepara. Hanncanue pedepartoB J0DKHO CIIOCOOCTBOBATH 3aKPEIUICHUIO U
yri1y0OJIeHHUIO 3HaHUH, a TaKKe BBIpa00OTKE HAaBBIKOB CAMOCTOSATEILHOTO MBIIUIEHUS U YMEHUS
pemaTh MoCTaBJICHHbIE TIepe CTYAeHTOM 3a1aun. ConepkaHue BBIIOJIHEHHON paboTHI 1aeT
BO3MOYHOCTb YIJIyOUTh YPOBEHb 3HAHUS U3y4aeMOW IPOOJIeMbl, T0Ka3aTh 3HAHUE JIUTEPATyPbI
Y CBEJICHHIA, COOpPAHHBIX CTYACHTOM, BBIITOJHSIONMM pedepaTuBHbIe padoThl. CyliecTByeT
ornpeeneHHas popma, KOTOPOM JOKEH MPUAEPKUBATHCS CTYCHT, BHITOIHSIOMINN paboTy.
Pedepat nomken UMETh TUTYJIBHBIN JIUCT, COEP)KAHNUE TEMBI, CIIUCOK JIUTEPATYphl U
ornasieHue. COMCOK JIUTEpaTyphl J0JDKEH BKIIIOYATh, TJIaBHBIM 00pa3oM, HOBEHIIIME
VCTOYHUKU: CTaTbH, y4€OHUKH, APyTrue NEPBOMCTOYHUKY O IIpodiieMaM AucuuIiuHbl. Ocoboe
BHUMaHUE yJIeJIeTCsl IePUOANYECKOH MeyaTu, KoTopasi OTpaxaeT npoOiIeMaTHKy, 3aTPOHYTYIO B
pedepare. Ilpu Hanucanuu padoThl 00sI3aTENIBHBI CCHUIKM HA UCIIOJIb3YEMbIE HCTOYHUKH,
CTaTUCTHUYECKUE MaTepUaJIbl, YTO MPHUIAET paboTe OCHOBATEIbHOCTb, HAYYHYIO OPHEHTALIMIO.
Pedepar numercs Ha nmucrax popmarta A4. O6beM pedepara 10HKEH ObITh HE MeHee 18
CTpaHMII [1Ie4aTHOTrO TeKcTa (pa3mep mpudTa 14 npu KOMIBIOTEPHOM HAbOpe TEKCTa), U3 HUX 3
cTpanuibl — ohopmienue pedepata (1 cTp. — TUTYIBHBIN JHCT, 2 CTP. — OTJIABJICHHUE WX TUIaH,
HocJeHss CTpaHuLa pedepaTa — CIIMCOK UCIOIb30BaHHOM auTeparypsl). Pedepar naer
BO3MO>KHOCTb HE TOJIbKO YO€UTHCSI B YPOBHE 3HAHUN CTYJIEHTOB 10 U3y4YaeMOMY MPEIMETY, HO
U YCTaHOBUTH CKJIOHHOCTB CTY/IEHTOB K Hay4HO-HccienoBareiabckoit padote. [TonoxurensHoi
OLICHKH 3a pedepar 3acily’KUBAeT CTYJEHT, IOJIHOCThIO PACKPBIBIINNA BHIOPAaHHYIO TEMY,
ONMPABLINIICS HA HOBEHILYIO JIMTEPATYPY, AEMOHCTPUPYIOININ 3HAHUE OCHOBHBIX TEPMUHOB U
MOHSTUI, YMEHHE BBIIETISATh CYLIECTBEHHbIE XapaKTEPUCTUKU ClIeU(UKH NTeAarornyeckou
NeSITeIbHOCTH 110 (POPMUPOBAHHIO KOM(OPTHOM U Ge3011acHON 00pa3oBaTEeIbHON CPEIbI.
KomnblorepHasi npe3eHTanus 1o TeMe — BUJ CAMOCTOATEIbHONU pabOTHI CTYEHTA,
npeaycMaTpUBaroIInil yIOpsAA0uMBaHUE y4eOHOro MaTepyaia B (opMaT BU3YyalbHOTO
opranuzaTopa. OCHOBHBIE IPUHIIMIIBI IPU COCTABICHUH KOMITBIOTEPHOM MPE3eHTAIMU: TPOCTOTA
COJIEpKaHus, JOCTYITHOCTb, IOHATHOCTh COJAEPKAaHUS, COOTBETCTBHE COEPIKAHUIO JOKIA/A,
YMEPEHHO sipKoe o(popMIleHHE, HATJISIIHOCTD (pa3yMHOE UCIOIb30BaHue spkux 3¢ ¢pexron). He
3noynotpebunsaiite a¢dexkramu anumanuu. CTHIb 0(OPMIIEHUS KOMITBIOTEPHOM MPe3eHTalluN
(crmaii10B) MOHKEH OBITh €AMHBIM.

IToaroroBKa K NPOMEKYTOYHOMY KOHTPOJIIO IO TUCHHUILINHE (IK3aMeH)

DK3aMeH SBJISIeTCSl HEOThEMJIEMON YacThi0 Y4eOHOT0 Mpoliecca U MpHU3BaH 3aKpenuTh U
YIOPSAAOYUTH 3HAHMS CTY/IEHTA, IOJIYUYEHHBIE Ha 3aHATHAX U caMOoCcTosITeNpHO. Criadye sK3aMeHa
IpeIecTByeT padoTa CTyIeHTa Ha JEKIIMOHHBIX, IPAKTUUECKUX 3aHATUSAX U CAMOCTOSITeNIbHAS
pabota 1o uzyueHuro npeamera. OTCyTCTBUE CTY/I€HTA Ha 3aHATHAX 0€3 yBaKUTEIbHON
MIPUYMHBI U HEBBITMOJIHEHNE 3aJaHUI CAMOCTOATEIbHONU pabOThI SBISETCSI OCHOBAHUEM IS
HEJIOMYIIEHUs CTY/IeHTa K cJjaue 9K3aMeHa. [ 0TOBUTHCS K AK3aMEeHy HE0OX0JMMO
MOCJIe0BATENbHO, C YIETOM MPUMEPHBIX BOIIPOCOB, COepkKaluxcs B mporpamme. CHaudasna
CJIETyeT ONPEAEIINTh MECTO Ka’KJOT0 KOHTPOJIBHOIO BOIIPOCAa B COOTBETCTBYIOILEM pa3Jieie
TeMbl y4eOHOM MPOrpaMMbl, a 3aT€M BHUMATEJIBHO POYUTATh U OCMBICIUTH PEKOMEHIOBAHHYIO
y4eOHYI0 U HaAYyUHYIO JIUTepaTypy. PaboTy HaJ TEMOW MOXKHO CUMTATh 3aBEPIICHHOMN, €CITH BBI
CMOJKETE OTBETUTH HAa BCE KOHTPOJIbHBIE BOIPOCHI U 1ATh ONPEEIICHNE IOHATUHN 110 U3y4aeMo
TeMe.
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CamocrtosiTeibHass padoTa moMoraeT cTyAeHTaM:
1) OBaageTh 3HAHUSIMH:
- YTeHUe TeKcTa (yueOHUKa, TEPBOUCTOYHUKA, JOTIOJTHUTEIHLHOM TUTEPATYPhl U T.11.);
- COCTaBJIEHUE TIaHA TEKCTa, rpaduueckoe n300pakeHne CTPYKTYphI TEKCTa,
KOHCIIEKTUPOBaHUE TEKCTA, BEIMUCKU U3 TEKCTA U T.1.;
- paboTa co crpaBOYHUKAMH U JIPYrod CIIpaBOYHOM JIUTEPATYyPOK;
- 03HaKOMJICHHE C HOPMATHUBHBIMH U TIPABOBBIMH JIOKYMCHTAMH;
- yueOHO — METOANYECKas U HayYHO-HCClIeloBaTeNIbcKas paboTa;
- HCIIOJIb30BaHUE KOMIIBIOTEPHOUN TEXHUKH, IHTEpHETa U 1Ip.;
2) 3aKkpemyisiTb 1 CUCTEMATU3MPOBATH 3HAHMSL:
- paboTa ¢ KOHCIIEKTOM JICKIIUH;
- 00paboTKa TeKCTa, MOBTOPHAs paboTa Ha/ yYeOHBIM MaTepHaIoM yYeOHHKA,
MEPBOMCTOYHUKA, JOMOJIHUTEIBHOM JINTEPATYPHI, AyAHO U BUICO3AMNCEH;
- IOATOTOBKA I1JIaHa;
- COCTaBJICHUE TAOJUI] JUTS CUCTEMAaTH3AIMH y4eOHOTO MaTepHraa;
- IOATOTOBKA OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI;
- 3aro0JIHeHue padouell TeTpaau;
- aHanuTU4YecKas o0paboTKa TeKCTa;
- MOATOTOBKA MYJIbTHME/IMA TIPE3CHTAIIMU U IOKJIAIOB K BBICTYIUICHHIO HA CEMUHAPE
(xoH(]epeHIuH, KPYTIIOM CTOJIE U T.I1.);
- IOATOTOBKA pedepara;
- cocTaBiieHue 6ubarorpaduu NCMOIb30BaHHBIX UCTOYHUKOB;
- TECTUPOBAHUE U JP.;
3) ®opmMupoBaTh yMEHHS:
- pelIeHne CUTYallMOHHBIX 3aa4y M yIPaKHEHUH 110 00pasiry;
- BBITIOJTHEHHUE pacueToB (TpaduuecKue u pacyeTHbIC paboThl);
- MOITOTOBKA K KOHTPOJLHBIM paboTam;
- IOITOTOBKA K TECTUPOBAHUIO;
- ONIIBITHO-3KCIIEPUMEHTAJIbHAS paboTa;
- IOAATOTOBKA K BBIMTYCKHOM KBATH(PUKAIIMOHHOM padoTe.

Hpouecc HU3YYUYCHUA NUCHUIIJIIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOIIUX KOMIIETEHIIUHN
OIIK-1 - cnoco0HOCTh MCNOJIL30BATh IMOJIOKEHUS, 3AKOHBI U METO/AbI €CTECTBCHHBIX HAYK
H MATEMATHKH IJId pEeHICHUA 3a1a4 mmceﬂepﬂoﬁ ACATECIbHOCTH

6.5. IlpumepHasi TeMaTHKa KypCOBBIX padoT
BeinonHenne KypcoBbIX paboT He npedycmompeHo yuebHbiM NIaHOM

7. YYEBHO-METOJUYECKOE 1 ”THOOPMALIMOHHOE OBECIIEYEHUE
JTUCIUATLITAHBI (MOLY.JI5T)

a) nepeuens 1umepamypol
OCHOGHAA TUmMepamypa:

1. CuByxun JI.B. O6mmii kypc ¢puszuku [ DIeKTpOHHBIN pecypc] : yueOHOe
nocobue. B 5 1. T.V. AtomHuas u saaepnas ¢usuka — 3-e u3a. crep. / 1. B. CuByxun. - Mocksa :
OU3MATIINT, 2008. - 784 c. - Pexxum noctyma: DbC "Aiidykc". - Heorpanud. nocrym. - ISBN
978-5-9221-0645-0

Cusyxun JI.B. O0umii kypc pusuku. B 5 1. T.V. ATomHas u saepnas ¢usuxa / /1. B.
CuByxwuH. - 3-¢ u3n. crep.- M. : duzmatiut, 2008. - 784 c.

2. AtomHas ¢u3nka [DnekTpoHHbIH pecypc]: yueonuk / 3. B. IlInonsckwuii. - CIIG. :
Jlans, 2010. - Pexum gocryna:
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http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=442. - Pexxum noctryna: D5C
"UznarensctBo "Jlanw". - Heorpanuy. moctym. - ISBN 978-5-8114-1004-0. - ISBN
RU20070172(ommbo9HbI#H).

Inoabckuii J.B. Atomuas ¢pusuka. T.1: BBenenue B aromuyto pu3uky: yueOHuk /. 3. B.
[monbckwii. - CII6. : Jlanb, 2010. - 557 c. : un. ; 22 cm. - bubnuorp. B cHockax. - ISBN 978-5-
8114-1005-7 (15 ax3.)

3. Aymytun H.K. ®usuka. ®usnka aToMHBIX siBieHuil: yueo6. mocobue / H.K. lymrytun. —
Wpkyrck: U3n-Bo UT'Y, 2007. — 156 ¢.(30 3k3.)

4. Upoaos U.E. 3anaun o obmieli pusuke [DnekTpoHHbIH pecypc] : yue6. mocobue / U.
E. Uponor = Exercises in general physics. - Mockga : JIanb, 2009. - 416 c. : wn. - (Knaccuueckas
yaeOHas nmureparypa o gusuke) (Kimaccuyeckue 3a1auHuKu U IPaKTUKYMbI. Du3nka). - Pexxum
noctymna: ObC "UznatensctBo "Jlanw". - Heorpanuu. noctym. - ISBN 978-5-8114-0319-6 : b. 11.

5. AtomHas pusuka: 1a00paTOPHBI NPaKTUKYM. Yueb. nocobue / coct. JL.U.
[llerrmna, B.B. Yymak, B.B. JIpizranos. — Upkytck: U3n-Bo UT'Y, 2017. — 136 c. ISBN 978-5-
9624-1486-7 (30 3k3.)

00noIHUmMeENbHAA TUmepamypa:

1.  dywmyrun H.K. ®usuka. ®usuka aToMHbIX siBlieHui : yue0. mocodue / H. K. [{ymrytun, B.
M. Kanuxwmaw, FO. H. [lepensieB ; Cubupckuii MH-T npasa, S5KOH. u ymp. - Upkyrtck : U3n-
Bo CUIIDY, 2007. - 219 c. ; 21 cm. - bubmuorp.: c. 219. - ISBN 978-5-9769-0009-7
(283K3.)

2. Tpodumona T. U. Kypc dhusuku: yued. mocodbue 11st By30B / M.: M3garenbckuii HEHTP
«Axkangemus», 2006. — 560 c.

3.  EabsameBu4 M.A. ATomMHas u MonekyJsipHas criekrpockonus / M.A. EnpsiieBuy.- 2-e
u3a. — M. : Dauropuan, YPCC, 2010. -894 c.

[foewo o 15 z/ﬁW
0) nepuoouueckue uzoanus

- HeT.
8) CRUCOK A8mMOpPCKUX MemoOu14ecKux papadomox

B cucreme obpasoBarensHoro noprana UI'Y (http://educa.isu.ru/) pasMerieHbl METOIUUECKHE
MaTepualibl ¥ 3aJaHus 110 JAHHOMY KypCy

2) 6azvl OaHHBIX, UHPOPMAUUOHHO-CRPABOUHBLE U NOUCKOBBLE CUCHEMDbL

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

2) U3 «bubaunoTex» https://isu.bibliotech.ru/

3) BBC UznarensctBO «Jlanb» http://e.lanbook.com/

4) BBC «PyxkonT» http://rucont.ru - mexxorpacseBast HaydHast OHOTHOTEKA, COIEpIKAIIAT
onr(ppoBaHHbIC KHUTH, IEPUOTUUECKIE U3TaHHsI U OTIC/IbHBIC CTATHHU 110 BCEM OTPACIISIM
3HaHMIA, a TAK)KE ayIH0-, BUIEO0-, MyJIbTHMEINA COPT K MHOTOE JPYTOE;

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

8.1. YueOHo-1a00paTopHOe 000pyA0BaHue:

UreHue JeKIuii COMPOBOKIAETCS IeMOHCTpaIuel nHGOPMAITIH, JIJIs 9YeTO UCTIOIh30BaThCs
MYJbTUMEIUMHbBIE CpElCTBA: TMEPEHOCHOM MPOEKTOp, IEPEeHOCHOM 3KpaH, HOYTOYK.
Hcnonp3oBanue ri100abHOM KOMIIBIOTEPHOW CETH TO3BOJISIET 00€CHedYuTh JOCTYNMHOCTh
HHTepHeT-pecypcoB M peann30BaTh CaMOCTOATENbHYIO paboTy CTYJEHTOB, B X0Jle KOTOPOil OHU
MOTYT BBIYMTHIBATh HAy4YHBIE CTaThbH MO TeMaM Kypca. Ha dakynprere uMeercs
KOMITbIOTEPU3UPOBAHHAsL AyJUTOPUS, MpeJHa3HAYeHHas [UIl CaMOCTOSITEIbHOM paboOThl, C
HEOTrpaHNUYCHHBIM JOCTYIIOM B I/IHTepHeT.


http://educa.isu.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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JlaGopaTOpHBI NPAaKTUKyM IO KaHTOBOW ONTHKE M aTOMHOM (DM3MKE pacCIONOXKEH B
crienMaabHON ydeOHo# saboparopuu (dakynbrera. MMEOTCS KOMIIBIOTEPHI Il 00pabOTKH
HKCIEPUMEHTAIBHBIX JIaHHBIX U MOJIEIBHBIX PaloT.

8.2. IIporpammHoe obecnieuenne:

CrangapTHble cepBHCHI I100abHON ceTu VHTepHeT, cTaHIapTHBIE CPEACTBAa IMPOCMOTpa
MpEe3CHTAMA W HAYYHBIX MyOIUKAUil B SJCKTPOHHOM BHUJE, WCIOJB3YIOTCS CTaHIAPTHHIE
cpenctea Windows u MS Office:

1. ABBY PDF Transformer 3.0 [Taker u3 10 nHeumennsix nunensuit Per Seat (10muit.) EDU.

Kon mo3unuu: AT30-1S1P10-102 KotupoBka Ne 03-165-11 ot 23.11.2011. beccpouno.

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

08.10.2014.Homep Jlunienzuun Microsoft 45936786. beccpouno.

3. WinProl0 Rus Upgrd OLP NL Acdmc. CyOnunensuonssiii goroop Ne 502 ot

03.03.2017 Cyet Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JInuensus Ne

68203568. beccpouno. 17 18

4. Kaspersky Free (exxeromno obnonsiemoe I10). YcnoBus ucnonb30BaHusl MO CCBLUIKE:

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

8.3. Texunueckue 1 3J1eKTPOHHbIE CPeCTBA:

MynsTUMEANIHBIN TPOEKTOP, KpaH (10 HEOOXOIMMOCTH ), MEJIOBAas WIIM MapKepHasi I0CKa.
B xoze yueGHOTO mporiecca UCTIONB3YIOTCS TEXHUYECKHE CPEICTBA 00yUEHUS ¥ KOHTPOJIS 3HAHHHA
CTYJEHTOB (MPE3EHTAIlMH, KOHTPOJIUPYIOIIUX TMPOrpamMM, JIEMOHCTPAIMOHHBIX YCTAaHOBOK),
UCIIOJIb30BaHUE KOTOPBIX MPEAYCMOTPEHO METOINYECKON KOHLENIUEHN MpenoiaBaHus

8.4. JlaGopaTopHble padoThl 110 KYpCy IMPOBOJAATCS B CIICHUATM3UPOBAHHOM JIA00PATOPHH.
9. OBPA3OBATEJIBHBIE TEXHOJIOI'U

3amaun W3NOXKEHMS M M3Y4YEeHHs TUCHUIUIMHBI pealu3yloTcs B cleAyroumx (opmax
JIeATEIbHOCTH:

e JIEKIIMH, HAlleJICHHbIE Ha MOJyYyeHHe HeoOXoIuMoi MH(OpMaIK, 1 €€ UCIOIb30BaHNe

IIPU PEILICHNUH NTPAaKTUYECKUX 3a]1a4;

e [paKTHYeCKHe 3aHATHUs, HAIPaBICHHbIE HA AKTUBM3ALMIO ITO3HABATEIILHOU

NEeSITeIbHOCTH CTYACHTOB W TNPHOOPETEHHS MMM HaBBIKOB PEIIEHUS IMPAKTHUECKUX U

MpoOJEMHBIX 3a/1a4;

e Jja0opaTtopHble Ppa0oTbl, HaIpaBJIECHHbIE HA AaKTUBU3ALUI0 II03HABATEJIBHOU

JESTEIbHOCTH CTYJIEHTOB M NPUOOPETEHUS MMM HABBIKOB PEHICHMsI MPAKTUYECKUX U

npoOJIeMHBIX 3a/a4;

® KOHCYJIbTAUMHU — €KCHEIEIBHO I BCEX XKENAKUUX CTYICHTOB;

® CcaMOCTOsITe/IbHAS BHeayIMTOpPHas padoTa HampasjieHa Ha NPUOOpPETEHHE HaBBIKOB

CaMOCTOATENIBHOIO PELICHUS 3a/1a4 110 TUCLHUILINHE;

e TeKYUIU KOHTPOJb 32 JACATEIBHOCTBIO CTYJEHTOB OCYILECTBIICTCS HA JEKIUOHHBIX U

MIPaKTUYECKUX 3AHATHUAX B XOJ€ CAMOCTOSTEIBLHOTO PELICHHUS 3a7]a4, B TOM YHUCIIE Y JTOCKH.

Ha nexuusix Mcnonb3yroTcs aKTUBHBIE METO/ABI O00y4eHUs (KOMIBIOTEPHBIX CHUMYJISALUH,
pa300p KOHKpETHBIX cutyanuii). [lpaktuueckre 3aHATHS TPOBOAATCA B MHTEPAKTUBHOM (opme.
JlaGopaTopHble paboThI TPOBOAATCS ¢ Ucnoib3oBanueM [I9BM c nocnemyromieii 3auroi.

Ne .
u/n Buabl yueOHoii padoThI OO0pa3zoBaTebHbIC TEXHOJIOTHH
1. Jexuus BBognas nexius, nHGOpMaIMOHHAs JIEKIHUsS, JEKIUS C

OJIEMECHTAMU IUCKYCCHUU, MHTCPAKTUBHAA JICKIUSA (J'ICKI_II/ISI
auanor), WHQOpMAIMOHHAS JIEKIHUS C DJIeMEHTaMH
00paTHO¥ CBs3H.



http://www.kaspersky.ru/free-antivirus/
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2. IIpakTHueckoe 3ansaTue 3aHATHE — PELlEHUE 3a]a4, BHICTYIIJICHUE C IOKJIaJ0M 10
TEeMe, ONpOC, MUChMEHHBIH TEKYIIUH  KOHTPOIIb,
co0eceIoBaHNe, KOJJIOKBUYM.

3. JIabopatopHbie paboThI 3aHsTHs HPOBOJISATCS B IKCIIEPUMEHTAILHON
naboparopun Ha  Ja0OpaTOPHBIX  YCTaHOBKAaX, C
MIOCJICYIOIUM HAIMCAHUEM OTYeTa MO J1abOPaTOPHOM
paboTe ¥ ero 3aiuTe.

10. OHEHOYHBIE CPEJICTBA (OC)
@DoH/1 OLIEHOYHBIX CpecTB npeacTaBieH B [IpuiioikeHnu K nporpamMmme.
10.1. OueHovHbIe cpeaCcTBA IJIs1 BXOJHOT0 KOHTPOJIs (MOTYT OBITh B BHJI€ TECTOB C
3aKPBITBIMU UJIM OTKPBITBIMU BOHpocaMI/I).
10.2. OueHo4HbIe CpeacTBA TEKYIero KOHTPOJIA

Texkyumuii KOHTPOJIb OCYIIECTBIISCTCS B YCTHOM M MUCBMEHHOW (POPME MPH BBITOIHECHUN
CTyJEHTaMH YYeOHBIX 3aJaHUi - PEIICHUW 3a7ad W BBINOJHCHUHM KOHTPOJBHBIX pPabOT WK
TECTOBBIX 3aJIaHH, BBITOJHCHUH H 3aIIUTE Ja0OPATOPHBIX paOOT, BBICTYIJICHUH C JOKJIaJaMH 10
NPEUIOKEHHBIM TEMaM Ha TPOTSHKCHHH BCEro Kypca. TeKymuil KOHTpOJIb HaIpaBJICH Ha
BolsiBIeHHe copmupoBanHocTu komneTeHnmu OIIK-1. [To pesynbprataM Tekyliero KOHTPOIS
BBICTABIISIIOTCS OICHKU IO MATHOAUTLHOW IIKaJle, 3aHOCATCS B KYPHAJI M HCIOJB3YIOTCS Kak
JIOTIOJTHUTEIbHAS UHPOPMALIUS TPU aTTECTAIMKM CTYJICHTOB B CEPEIUHE CEMECTPA U MOIyYCHUH
CTYACHTOM JIOITyCKa K 9K3aMEHY.

[IpenonaBarens 3a1aéT CTyACHTAM 3aJla4u JJIsl BHEAYAUTOPHOU CAaMOCTOSITEIILHOW PabOTHI,
10I00HBIE Pa300PaHHBIM B JICKITAOHHOM KYpPCE H KOHTPOJIHPYET YCIEITHOCTh CAMOCTOSTSIIEHOTO
pelIeHus: CTYJAeHTaMU ITHX 3a7a4 (KaKk MUHHUMYM, IIPOBEPsis BCIYX MPaBUIBHOCTH MOJYYEHHBIX
OTBETOB).

B pamkax nabopaTopHbIX pabOT WUMEIOTCS KOHTPOJIBHBIE BOIPOCHI U YIPAKHEHHS B
COOTBETCTBYIOIINX METOJAMYCCKUX MaTepUalIax K KaxJaou padore.

10.3. OueHouHbIe cpeacTBA 1 IPOMEKYTOYHON aTTeCTalluu

IIpome:xyTouHass aTTecTauMs HampaBjieHa Ha TPOBEPKY CcHOPMHUPOBAHHOCTH
komnereHiuu OIIK-4 u npoBogutcs B (QopMe KOHTPOJIBHBIX PpabOT, TECTUPOBAHMS WU
KOJUJIOKBUYMa I10 paHEee N3YUYEHHBIM TEMaM, a TAaK)Ke 3aIUT BbIMOJIHEHHBIX J1a00paTOPHBIX padoT.
OreHka BBICTaBISIETCS MO MATHOAIIBHON CHCTEME.

AJis1 IpoBepkH cpopmupoBaHHocTH KomnereHuun OIIK-4:

IIpumep TecTOBBIX 3a1aHUI

1. Harpaduke npuBeaeHa 3aBUCUMOCTb
UCIyCKaTeIbHOM crTOCOOHOCTH aOCOTIOTHO
YEPHOTO TeJa OT JUIMHBI BOJHBI JJIS IBYX
pasnmnuHBIX Temreparyp. Onpenenure us rpapuka 47
otHormreHue Temneparyp Ti/ Ta. 3T |
a)05 6)1,23 8133 1)30 x)0,75 27 | T,

14+ |
NI
1+, .3
1 2 3 4 M10THM
2. BonnoBas ¢pyHkums nim QyHKIUS COCTOSHUS Ta€T BO3SMOXKHOCTb ... .

r(d,T,10" B/’

F
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a) MpecKas3arh, KaKue 3HAYCHUS BCEX U3MEPSAEMBIX BEITMUMH OyAyT HAOIIOIATHCS HA OTBITE U C
KaKoi BEPOSITHOCTHIO

0) omrcaTh 3aKOH ABHKCHHS YaCTHITBI

B) TIOJY4YUTh UH(OPMAITUIO O 3HAYCHUU KOOPJIMHAT M UMITYJILCA YACTHIIBI

T') MOJIyYUTh HH(POPMAIIHIO O 3HAYCHUH SHEPTUU U UHTEPBAJIC BPEMEHH, B TCUCHHE KOTOPOTO YacTUIIA
MMEET 3Ty SHEPTHIO

1) OITUCATh 3aKOHBI TEPMOJAUHAMUKHU

YeMy paBHa JUIMHA BOJIHBI e Bpoiist 1st yactuiisl, oGnagaromeit ummyiascoMm 3,310 % xe-m/ ¢
a) 100 mm 0) 20 HM B) 0,2rmm r) 0,1 mm ) 0,2 am

CucTeMbl U3 KaKHX KBAaHTOBBIX YaCTHI] OMUCHIBAIOTCS (DyHKIUEH pacnpenencaus Oepmu-Jlupaka.
a) CuCcTeMBI U3 YaCTHII C TIOYIETBIM CITMHOM

0) CucTeMBI U3 YaCTHI] C TIEJTBIM CIITHOM

B) CHCTEMBI U3 YaCTHI] C HYJICBBIM CITHHOM

r) CHCTEMBI U3 YaCTHII, MPAKTHIESCKU HE B3aUMOJICHCTBYIOIINX MEXKy COOOM

1) CHCTEeMBI M3 YaCTHIT OYCHb BEICOKHX SHEPTHH

Kaxos XapakKTep TeMnepaTypHoﬁ 3aBUCHUMOCTH J3JICKTPOIIPOBOJAHOCTU METAIJIOB O, U

MIOJIyIIPOBO/IHUKOB O,

T 2kT
0) o, ~1/T, o,~HnesasucumomT
—-AE
B) O, He 3asucumomT, o, ~exp——
' 2kT

r)o,~1T,0,~T

no,~T,o,~T?

Uro Takoe ypoBeHb Depmu?

a) MaKCUMaJlbHasi SHEPIHs AJIEKTPOHOB B KpUCTAJLIE

0) cpenHsisl PHEPTHs JIEKTPOHOB B KPUCTAJLIE

B) MaKCHMAaJIbHAS SHEPIHs JIeKTPOHOB B KpucTamie npu 0°K

I') MUHUMaJIbHAasl SHEPTUs AJIEKTPOHOB B KpUCTAILIE

Ha puc. n3o6paxkeHsl cTalmoHapHble OpOUTHI aToMa BOAOPOAA
cormacHo wmozenu bopa, a Takke YyCIOBHO H300pa)KeHBI
NepexoAbl JJIEKTpOHAa C OJHOW CTalMOHApHOM OpOUTHI Ha
JIPYTYyH0, COIIPOBOKIAOIINECS M3JIy4YeHUEM KBaHTa 3HEpruu. B
yIbTpauoIeTOBOM 00JIACTH CIIEKTPa 3TH NEPEXOAbI AAI0T CEPUIO
Jlaiimana, B Buaumoin - bambMepa, B mH(pakpacHOH - cepuio
[Tammena. Haubonbmiedt uvactoTe KkBaHTa B cepuu bambMepa
COOTBETCTBYET MEPEXOL. ..

ayjn=4—-m=3 o)n=5-m=1
B)N=5-m=2 nn=3-m=2.
CBs3b B KyNIEpOBCKOM ITape B CBEPXITPOBOIHUKE 00ECIICUHNBAIOT:
a) oToHbI; 0) MarHoHsl; B) (OHOHBI; T') 9KCUTOHBI;

[TonmynpoBOIHUK B BUJI€ TOHKOMW TUIacTHHBI BbIcOTOM d = 1 cM u juymrHo# | = 10 cM momenieH B
OJIHOPOJHOE MAarHuTHoOe mosie ¢ mHaykuuen B = 0,2 Tn. BekTtop MarHUTHOM HHAYKIHUH
MEPIEHANKYISIPEH TUIOCKOCTH TIIacTUHBL. K KOHIIAM IIacTHHBI BIOJL | mpuitoskeHo
noctostHHOE HamnpspkeHue U = 300 B. OnpenennTs X0UTOBCKYIO Pa3HOCTh MOTEHIIHATIOB, €CITN

MIOCTOsIHHAs XoJu1a Rx =0,1 m /K1, a ynensHOe conpoTuienue p = 0,5 Om-m.
a) U=54B 0) U= 12B B) U= 8,6 B r) U= 3,5B
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10. Kakoii U3 mpuBEIEHHBIX HUKE IPa(UKOB OMHUCHIBAET paclipeieieHUue INIOTHOCTH BEPOSTHOCTH
oOHapy KeHHsI YaCTUIIbl B IOTEHIIMAIbHOM sIME JJI1 OCHOBHOT'O COCTOSIHUS?

A~ AN AN

0 / o I () |

Jemoncmpayuonnstii eapuanm KOHmMpoabHou padomur Nel
1. [Tomocth 06beMoM V = 1 J1 3aMoTHEHA TETUIOBBIM M3NTydeHueM npu temmneparype T = 1000 K.
Haiitu termoemkocts Cv.

2. meetcst BaKyyMHBIH (POTOIIEMEHT, OJTUH U3 JIEKTPOJOB KOTOPOTO IIE3UEBHIH, APYTrod —
MeHbIA. OnpenenuTs MaKCUMaJIbHYI0 CKOPOCTh (POTO3IEKTPOHOB, MOIJIETAIOLIMX K METHOMY
ANEKTPOJLY, IPY OCBELICHUH LE3UEBOT0 JIEKTPOAA dJIEKTPOMAarHUTHBIM U3JIyYEHUEM C JNINHON
BOJIHBI (0,22 MKM, €CJIU 3JIEKTPOJIbl 3aMKHYTh CHApPYH HAKOPOTKO.

3. ®otoH ¢ umnysbcom p = 1,02 MaB/c, rie ¢ — CKOpoCTh CBETa, paccesicsi Ha TOKOUBIIEMCS
CBOOOIHOM DJIEKTPOHE, B Pe3yJIbTaTe 4ero UMIyiasc GporoHa crai p' = 0,255 MaB/c. Ilog kakum
yrioMm paccesuics poTon?

4. ITpoton ¢ kuaernueckoii sHeprueil T = 10 MsB nponeraer Ha pacctosaun b = 10 M ot
CBOOOTHOT'O TOKOMBLIETOCs 3eKTpoHa. HaliTu 3Hepruto, KOTOPYIO MOJYUYHT JIEKTPOH, CUMUTAa,
YTO TPAEKTOPHSI POTOHA NMPSMOJIMHENHHAS U 32 BPeMs [IPOJIETa 3JIEKTPOH OCTAETCS IPAKTUUECKU
HEMOBMKHBIM.

5. IToxouBIIMIiCS aTOM BOJIOPO/Ia UCITYCTHIT (POTOH, COOTBETCTBYIOIIUI TOJIOBHOM JTMHUH CEPUH
Jlaitmana. Kakyto ckopocTs mpuobpen atom?

Jemoncmpayuonnsiii 6apuanm mecma Nel

1. Oddext KomnToHna 3akmtoyaercs B

1) B3aMOICHCTBHE O JIEKTPOMArHUTHOTO U3IYYECHHUS C BEIICCTBOM, B PE3YJIbTaTe KOTOPOTO
sHeprusi GOTOHOB MepeIaeTCs DNEKTPOHAM BeIeCcTBa.

2) pacuieryicHHe JIMHUN aTOMHBIX CIIEKTPOB B MArHUTHOM TIOJIE.

3) paccesiHue 3IEKTPOMAarHUTHOTO U3ITyUEHUsI HA CBOOOTHOM SJIEKTPOHE, COMTPOBOXKIAIOIIEECS
YMEHBIIICHUEM YaCTOTHI U3TyUSHUS

4) sMUCCHS 3TEKTPOHA U3 aTOMa, MPOMCXOIIAs B pe3yIbTaTe 0e3bI3TydaTeIbHOTO Mepexo/ia
IIPY HAJIMYWW B aTOME BaKaHCHUW HA BHYTPEHHEH JICKTPOHHOU 000JI0UKE.

2. B mogenu aroma TomcoHa:

1) DJIEKTPOH CUUTAETCS HEMOIBUKHBIM;

2) IIOJIOKUTCIIBHO 3ap$I}KeHHa$I qaCTbh aTOMAa CHUTACTCS HeHOI[BI/I)KHOI\/’I, TaK KaK 3HAYUTCIIbHO
TsDKEJee DIICKTPOHA,

3) pa3Mep TOJIOKUTENHHO 3apPsSHKCHHOTO «ITYAMHTa» 3HAYUTEIIBHO OOJIbIIE pa3Mepa dJIEKTPOHA;
4) SIEeKTPOHBI HAXOATCS HAa TOBEPXHOCTHU MOJIOKUTEIHHO 3apPSHKEHHOTO OOJBIIIOTO «ITYAUHTaY,
HpI/ITSIFI/IBaHCI) 207

5) 2NEeKTPOHBI HAXOAATCS BHYTPHU TOJIOKUTEINHHO 3aPsKEHHOTO «ITyAUHTa» U MOTYT COBEpIIIATh
KoJIeOaHUsI OTHOCHTEILHO MOJIOKCHHS PAaBHOBECHS,

6) DIIEKTPOHBI COBEPIIAIOT JBMKEHUE BOKPYT MOJIOKUTEIHHO 3apsSHKEHHON YacTH aToMa

3. Tlocie ombITOB 1O paccessHUIO o.-4acThI] Pezepdop caemnan BBIBOIBL:
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1) cymiecTByerT siiepHasi MOJCIb aTOMa;

2) ONBIT OATBEPAMIIA MOJICTh TOMCOHA;

3) cyliecTByeT IJIaHeTapHas MOJIeTb aTOMa;

4) B siipe CKOHIICHTPHPOBaHA MPAKTUYECKU BCS Macca aTOMa;
5) pa3Mepsl apa COIOCTaBUMBI C pa3MepaMH aTOMa;

6) pa3Mephl pa 3HAYUTEIIEHO MEHBIIIE pa3MEPOB aToMa.

4. KakoB usnueckuii cMbIc 3G(HEKTUBHOTO CEUCHUS paccestHus?

1) B MexaHUYECKON MOJIENHU: 3TO IJIOIIA/IKa (MUILIEHD ), TONIaB B KOTOPYIO YaCTUIIA UCTIHITHIBAET
OTKJIOHEHHE;

2) B CTAaTHCTUYECKON MHTEPIIPETAIMH: 3TO BEPOSITHOCTh UCIBITATh PACCESHIE OJTHOW YaCTHIIE;
3) oTa BenuurHa (GU3HYECKOTO CMBICIA HE UMEET;

4) ceueHne MyyKa pacCesTHHbIX 4acTHII B omnbiTe Pesepdopra;

5) ceueHune Myyka NaJaroIIuX YacTHI;

6) OTHOIIEHNE CCUCHUS ITyYKa PACCESTHHBIX YaCTHIl K HHTCHCUBHOCTH TAAFOIINX YaCTHI;

7) OTHOIIIEHHE YHCTIa PACCESTHHBIX YACTHI] K MHTEHCUBHOCTH MaJAIOUINX YaCTHII.

5. VI3 cOOTHOIIIEHHS HEOTIPEIEIICHHOCTEH cieyeT

1) qacTtulia C OHpeI[eJIeHHI)IM 3HAYCHUECM 3Hepr1/11/1 XapaKTepI/I?;yﬁ':TCﬂ OHpeI[eJICHHI)IM 3HAYCHHUCM
UMITyJIbCa

2) TOYHO I/I3M€pI/ITI) BpCMSI JKN3HU 9YaCTUIIbI MOKHO JIMIIIb B TOM cnyqae, €CJIn y HEC TOYHO
ornpeesieH UMITYJIbC

3) y HJaCTHULbI MOFYT 6I)ITB OIIHOBpeMeHHO TOYHO I/ISMepeHI)I ITOJIOKCHUC U I/IMHYJILC

4) TOYHO U3MEPHUTH SHEPTUIO Y CHCTEMbI MOYKHO JIHIIb B TOM CIIy4ae, €CJIM CUCTEMa KHUBET
0ECKOHEYHO JI0JIT0

6. ['umoTesa ne bpoiins 3akioyaiack B TOM, 9TO

1) sapo uMeeT Malble IO CPABHEHUIO C aTOMOM pa3Mephl

2) yacTtuia, o0Jaaaronas UMITYyJILCOM, UMEET KaK BOJTHOBBIC TaK M KOPITYCKYJISIPHBIE CBOMCTBA
3) TOYHO U3MEPHUTH BPEMsI KHU3HU YACTUI[BI MOKHO JIUIIIb B TOM ClTydae, €CIM y Hee TOYHO
OTIpEIeIIeH UMITYJIbC

4) s1eKTpOHHBIE OPOUTHI MOTYT PAcIoNaraThCs Ha OMPEIEICHHBIX PACCTOSHUSAX OT si/ipa

7. JIyn ne bpoiins npruMeHNI CBOIO TUIOTE3Y K MoJienu aToma bopa. Yka3aThk BepHOe
YTBEPXKICHUE

1) U3MEHEeHHE CKOPOCTH DIICKTPOHA HE MPUBOJIHT €0 K MEPEX0y Ha APYTYyI0 OpOUTY

2) B aToMe Ha «pa3pelIeHHBIX» YICKTPOHHBIX OPOUTAX YKIIAJABIBACTCS MOTYIEI0E YUCIIO JITTHH
BOJIH e bpoins

3) npu ABMXKEHUU MO CTAI[MOHAPHBIM OpOUTAM CKOPOCTh AJIEKTPOHA MEHSAETCS

4) cranroHapHbIie OpOUTHI bopa COOTBETCTBYIOT CTOSYUM AIICKTPOHHBIM BOJIHAM Jjie Bpoitns B
aToMe

Kpurtepuu orieHMBaHUS BBHITTOTHEHUS TECTA!

«Omauunoy: seimonanenue ot 85% g0 100 % TecTOBBIX 3adaHMUIl;
«Xopowoy: BeimonHeHUE 0T 65% 10 85% TECTOBBIX 3aaHMIA;
«Yooenemeopumenwvnoy: Beimonnenue 6onee 50% TECTOBBIX 3aaHUM;
«Heyooenemeopumenvhoy: soinonHenue 50% 1 MeHee TeCTOBBIX 3a1aHH.

Ilpumep KoHmpoILHBIX 60RPOCOE
1. KakoB (u3nueckuii CMbICT Yncen m U n B 00001eHHol hopmyne bansmepa?
2. KakoBBI JITTHHBI BOJIH CAMBIX KOPOTKOBOJIHOBOW W JUTMHHOBOJTHOBOM JInHWH cepuu [lamnrena?
3. KakoBa qyirHa BOTHBI, COOTBETCTBYIOIIAs rpanuile cepun bamsmepa?



19

&

KakoBa yactoTa roysoBHoi nuHuu cepuu Jlaiimana?

5. ATOoMBI BOJIOpOJIa HAXOAATCS B COCTOSIHMM ¢ n = 5. CKOJIBKO JIMHUN COJEPKUT €ro CIEKTp
u3IyyeHus?

6. B uem cocTouT cyTh KOMOMHAIIMOHHOIO NpUHIMIIA Putna?

7. Vlcrionb3ysi KOMOMHAITMOHHBIA TPHHILHMI, MOKAKUTE HA OJHOM M3 NPHUMEPOB, KaK MOXKHO
HOJYYHUTh YaCTOTY Ul BTOPOH AJTMHHOBOJIHOBOM arHKN cepu [lameHa.

8. B uem 3akimrouaeTcs CTaTUCTHYECKAs] HHTEPIIPETAIUS BOJTHOBOM (DyHKIMH?

9. Jlnst kakux yacTull cupaBeauBo ypaBHeHue Llpenunrepa?

10.  Ilouemy ypaBuenue lllpenunrepa copMyIHpoBaHO KaK BOJHOBOE ypaBHEHHE?

11.  3anmmuTe BpeMeHHOE U cTalMoHapHoe ypaBHeHus LllpenuHrepa u npoananu3upynTe ux.

12. CosepmuTe mnepexoJ OT BpeMeHHOro ypaBHeHus LllpenuHrepa K CTalMOHAPHOMY.

3anumure OJHOMEPHOE BpPEMEHHOE M cTauuMoHapHoe YypaBHeHus lllpeaunrepa wu

IIPOAHAIU3UPYUTE UX.

13.  3anumuTe BpeMeHHOE U cTanmoHapHoe ypaBHeHus llpeaunrepa B oneparopHoi popme u
IIPOAHAIN3UPYUTE UX.

14.  Kakoil BBIBOJ MOXXHO CcJieJlaTh, CpPaBHMB cTaloHapHoe ypaBHeHue Ilpenunrepa c
ypaBHEHHEM JJIsi COOCTBEHHBIX 3HAYCHUN M COOCTBEHHBIX (DYyHKIIHIA?

15.  3anmmmute cranuoHapHoe ypaBHeHue lllpeauHrepa aias BoJOpOJONOA0OHOM CHCTEMBI.
[TpuBenuTe npuMepsl BOAOPOJONOAOOHBIX CUCTEM.

16.  Ilouemy HambGornee HOAXOAALIEH KOOPAMHATHONW CHCTEMOM Ul PacCMOTPEHHs aToMma

Bojiopona sBisieTcss cdepuueckas? lIpoananmm3upyiite (KauyeCTBEHHO) XOJ PEIICHUS
cTaunoHapHoro ypaBHeHus Llpenunrepa uist aroma BoAOpoAa B chepruuecKux KOOpIUHATAX.
Kakue BbIBO/IBI CIIEAYIOT U3 €r0 pelieHus?

17. 3anuiuTe COOCTBEHHbIE 3HAUEHHsI SHEPTUH IEKTPOHA B aTOME BOJIOPO/Ia, OIpeeisieMble
pemenueM ypaHenus lllpenuHrepa, u npoaHaM3supyure UX. B 4yem oTiiMuue M CXOJCTBO C
pesynbratamu Teopun bopa?

18.  Kakue Benmu4MHBI IS JIEKTPOHA B aTOME OIPEeIICHBI, €CITH N3BECTHBI KBAHTOBBIEC YHCIIa
n, | ® my?
19.  Tloyemy KBaHTOBas MEXaHHMKa HE UCIIOJIB3YET MPEICTABICHNE 00 AIEKTPOHHBIX OpOUTAX?

Yto XAapaKTCPU3YIOT KBAHTOBBIC YHCJIA 1, l um?

Temui pecpepamos unu 00Kk1a006
1. PenukToBoe€ M3IyUeHUE
2. TlupomeTpsl U TEIUIOBU30pbl. TEXHOIOTUU U TPUMEHEHHE.
3. ConHeuHble O0aTapen: TEXHOJIOTHH, COBPEMEHHOE COCTOSHHE U TIEPCIIEKTUBBI Pa3BUTHSL.
4. Jludpakuus pEeHTTEHOBCKOTO HM3IY4YEHHUsS M PEHTTEHOCTPYKTYPHBIH aHaJIU3 CTPOEHUS
BEIIIECTBA.
OJEeKTPOHHBINH NapaMarHUTHbIN PE30HAHC U AJepHBIA MArHUTHBIA Pe30HAHC.
Dddext Pamzayspa-TayHcenna.
BpamarenbHast cCieKTpOCKONHS KaK BHICOKOTOYHBIH METO/] OTIPEIEIEHUS T€OMETPHUECKUX
napaMeTpoB MOJIEKYJI.
8. T'mrantckoe KOMOMHAIIMOHHOE PACCESIHUE U €T0 IPUMEHEHHE K U3YUEHHIO OMOJIOTHYECKUX
MOJIEKYJT
9. KBaHTOBO-KacKa/IHbIE J1a3epbl: TEXHOJIOTHS U IPUMEHEHHUE.
10. Jlazep Ha CBOOOHBIX JIEKTPOHAX: TEXHOJIOTHS B TPUMCHECHHE.
11. CeepxmnpoBogumocts. Dpdexr Meiicuepa. [Tonstue 06 adpdexre xo3edcona.
12. won loTTkm
13. IoaynpoBOIHUKOBBIE TUOBI U TPHOIBI (TPAH3UCTOPHI).

No o

Kputepun onieHnBanus pedepatoB npu A0KIaje B yCTHOU (opme.
Cooepircanue 00Kknaoa: aHaMM3UPyeT U3YUCHHBIN MaTepuall, BBIASISIeT Hanoosee 3HauuMbIe
JUTSL PACKPBITUS TEMBI (DaKThI, HAYYHBIE MTOJIOKEHHS, COOJTIOIACT JIOTHYECKYIO
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IIOCJIEIOBATEILHOCTD B U3JI0KEHUM MaTepUaa.
Ilpeocmaenenue 0oxknada: NCNONb3yET WIUTFOCTPATUBHBIC, HATIIHBIC MATEPUAIIbI, BIIAJICET
KYJIbTYpOH peuHu.

Apzymenmauyus omeemos Ha 60nPOCHL: IPOSIBISIET KPUTUUECKOE MBILUICHHUE.

IlIpumepnwiii nepeuens 60npocoé K IK3ameny

1.

How

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Knaccuueckas kapTuHa Mupa U HEOOXOAMMOCTh BBEJACHHSI KBAHTOBBIX MPEACTABICHUI.
[Tpobnema paBHOBECHOTO 3JIEKTPOMArHUTHOTO U3nydeHus. @otorppext. DPdext
KomnTona. Topmo3HOe peHTreHOBCKOE u3iyueHue. KBaHTOBBINM nipeest.

®otoH. ['unoresa ne bpoinsa. KopnycKyisspHO-BOJIHOBOM Ayanu3M. BoiHOBOM Haker.
COOTHOILIEHHS HEOTIPEEIIEHHOCTEN.

Atom Tomcona. Oneitel Pesepdopaa. [lnanerapaas Mmojens aroma.

Atom bopa. Moaens bopa u runotesa ae bpoiinisa. PenstuBuctckoe 00001menne Moaeu
Bopa. DOxcnepuMeHTanbHOE 10Ka3aTEIbCTBO JUCKPETHON CTPYKTYPbl aTOMHBIX YPOBHEH.
OnbiTel @panka u ['epia. M30Tonnyeckuii CIBUT aTOMHBIX YpOBHENH. MIOOHHBIN aTOM
BOZIOpOAA.

MHoroyacTu4Hasi KBaHTOBasl cuctema. /[Bru>keHne BOJHOBBIX MakeToB. IIpenenbHblit
Nepexo]l K KJIacCU4ecKoi MexaHuke. ONTUKO-MEXaHUYeCcKasi aHAJIOTUsl.

Crauunonapnoe ypaBaenue llpenunrepa. CrekTpbl NpOCTEHIINX OJHOMEPHBIX CUCTEM.
CBobomHOe nBMKEeHUE YyacTUIRl. YacTriia B 0ECKOHEYHO IITyOOKOH MPsIMOYTOIBHOM
NOTEeHIMANbHOU siMe. HacTuia B IpsIMOYToJIbHON NOTEHIIUAIBHON IME KOHEUHOMH
TITyOWHBI.

TynHenbHbIN 3G (heKT. ABTOIIEKTPOHHAS IMHCCHS. SIBIIEHUE o - paclaga aTOMHBIX siep.
TyHHenbHas MOHU3ALIMS ATOMOB B ONITUYECKOM MoJ1€. TyHHEIbHBIH MUKPOCKOIL.
TyHHenbHBIN 3 (dEKT: onTHUYECKas aHAIOTHSL.

Ilepnonnueckuii noTeHIHAN. I'apMOHUYECKUI OCLIMILIATOP.

CranuoHapHble COCTOSIHUA B LICHTPAJIbHO — CHMMETPUYHOM IOJIE.

OpOuTanbHbIA MEXaHUYECKUI U MArHUTHBI MOMEHTBI AJIEKTPOHA. DKCIEPUMEHTAIbHOE
OTpeieIeHne aTOMHBIX MarHUTHBIX MOMEHTOB. COOCTBEHHBII MEXaHUUECKUN U
MarHUTHBIN MOMEHTHI 1ekTpoHa. CrinH. Co’keHne HEB3auMOJIEHCTBYIOIIMX MOMEHTOB
KOJIMYECTBA JIBUKEHUS.

CucremaTuka cocTosiHUM atoma Bojiopoaa. [TpubimkeHHoe perieHue cTallioOHapHoro
ypaBHeHnus llpenunrepa. Teopust BO3MyIICHUM.

N3oTonnyeckoe cMenieHne aTOMHBIX YPOBHEHN, CBA3aHHOE C KOHEYHBIM Pa3MepOM siIpa.
ToHKas cTpyKTypa CIIeKTpa aToMa BoJopoaa. TOHKas CTpyKTypa CIIEKTPOB
MHOT'03JIEKTPOHHBIX aTOMOB. [IoHATHE O CBEPXTOHKOMH CTPYKTYpE aTOMHBIX CIIEKTPOB.
ToxnecTBeHHOCTh MUKpodacTHIl. bo3ons! u ¢pepmuonsl. [Tpunun [Maymu.
MHoroanekTpoHHbIi atrom. [Ipubnuxkenre caMocoriiacoBaHHOTO MOJIS.

ATOMHBIE 000JIOYKH U 1101000JI0UKH. DINEKTPOHHAsI KOH(PUTYpaLus. ATOMBI IETOYHBIX
MeTayIoB. AToM renus. O0IMe NPUHIIMIIBI ONTMCAHUSI MHOTO3JIEKTPOHHBIX aTOMOB.
3arosHeHNE aTOMHBIX 000JI0UeK 3JIEKTPOHAMHU. TepMbl MHOTO3JIEKTPOHHBIX aTOMOB.
Tonkas crpykrypa Tepma. Cocrosiaus. [Ipasmino naTepBanos Jlange. [Ipubmmkenue LS -
" jj -cBsizeil. OcHOBHBIE TepMbI aTOMOB. [IpaBuiia XyHa.

B3anmoeiicTBre KBAHTOBOM CUCTEMBI C 3JIEKTPOMarHuTHBIM nojeM. Hecranmonapuast
Teopust Bo3MyieHui. [IpaBuna orbopa.

CrnekTpanbHble cepuu aToMa Boopoaa. CIEeKTpaJbHbIE CEPUHA aTOMOB IIETOYHBIX
METAJIJIOB. DJIEKTPOMAarHUTHBIE IEPEXO/IbI B MHOTOJIEKTPOHHBIX aTOMaXx.

KBaHTOBOE 27IEKTPOMArHUTHOE I0JIE U €0 B3aNMOJEHCTBHAE C aTOMOM.
DJEeKTPOMAarHUTHOE T0JIe KaK KBAaHTOBBIA OOBEKT.

B3anmonaeiicTBre aTOMHOM CUCTEMBI ¢ KBAHTOBBIM 3JIEKTPOMArHUTHBIM MOJIEM.
CrnioHTaHHBIE TIEPEXObl. Y ITUPEHUE CIIEKTPATBHBIX JIMHUHA. JIPMOOBCKUI CIBUT
ATOMHBIX YPOBHEM.



21

20. TTepexoapl BHyTPEHHUX JIEKTPOHOB B aTOMax. XapaKTePUCTHUECKOE PEHTTEHOBCKOE
usnydenue. 3akon Mosznu. Dddext Oxe.

21. Atom B marHuTHOM 1oJie. DddexT 3eemana. Dpdext [lamena u baka. DneKTpOHHBIHI
napaMarHuTHeIN pe3onanc. Onbitel LlTepHa u ['epnaxa.

22. Bunsl 1BrkeHus B MoJiekyiie. Pasnenenne e€ sHeprun Ha 3JIEKTPOHHYIO, KOJIeOATeTbHY IO
U BpallaTesbHyI0. AinadaTiueckoe npuoimKkeHne. DIeKTPOHHbIE, KojiebaTeabHbIe U
BpalllaTeIbHBIE YPOBHH SHEPTUU U CIIEKTPHI IBYXaTOMHOW MOJICKYITBI.

23. Tuner cBs3u B TBepAoM Ttene. Kpucrammmueckas pemierka. @oHoHBI. OCHOBBI 30HHOM
teopun. Meraiuibl. [TonynpoBoguuku. {usnekTpuku.

24. ®oTONPOBOAUMOCTD OTYNIPOBOIHUKOB. JIFoMHHECHIeHIIUs TBEPAbIX Tesl. DddexT
Xosia.

25. KoHTaKT IBYyX METAJIJIOB 110 30HHOU TEOPUH. TEePMOAIEKTPUYECKUE SIBICHUS U UX
MIPUMEHEHUE.

26. BeImpsmMiieHne Ha KOHTAKTe METaLI - MOJYIPOBOAHUK (Ouoo [llommkur)

27. KOHTaKT 3JIEKTPOHHOTO U JBIPOYHOTO TOIYIIPOBOIHUKOB (P-N-Nnepexoo).
[TomynpoBOIHUKOBBIE TUOIBI U TPUOBI (TPAH3UCTOPHI).

Ilpumeput 3a0au na Ix3amene

1. HaiiTu cpenHIow0 JUIMHY BOJIHBI e bpoiis TemioBoro HeHTpoHa, TO €CTh HaXOIAIIerocs
B TEIUIOBOM PAaBHOBECHH C OKpYXKarollei cpenoi, npu komHatHoi temmneparype 300 K.

2. ®orton c¢ sHeprued 12,12 5B, morjomeHHBIH aTOMOM BOJOpPOAA, HAXOIAIIUMCS B
OCHOBHOM COCTOSIHUM, IE€PEBOJUT aTOM B BO30YyXAEHHOE cocTosiHue. OmpenenuThb
[JIaBHOE KBAHTOBOE YHCIIO 3TOTO COCTOSIHHUS.

3. Yacrtuma HaxoIuTCs B JABYMEPHOW HPSIMOYTOJBHOW MOTEHIMAIBHON siME€ C aOCOJIFOTHO
HenpoHuaeMbiMu cteHkaMu (0 <x <a, 0 <y <b). Onpenenuts BEpOATHOCTb HAXOXKICHUS
YaCTHIIBI C HAMMEHBIIEH dHeprueit B obmactu 0 < x < a/3.

4. Hamwmcarh ¢ TOMOIIBIO MpaBuil XyHAA CHEKTPAIbHBIN CUMBOJ OCHOBHOTO TE€pPMa aToOMa,
€IMHCTBEHHAs HE3aMOJIHEHHAas MO000JI0YKa KOTOPOTo 3arnoiHeHa: a) Ha 1/3, u S = 1; 0)
Ha 70%, u S = 3/2.

5. Haiitu HanpspkeHre Ha PEeHTT€HOBCKOM TpyOKe ¢ HUKEIEBBIM aHTHUKATOOM, €CJIM Pa3HOCTh JTMH
BostH Ko-miHnm n KOpOTKOBOJ’IHOBOﬁ T'paHHLbI CINIOMIHOTO PEHTTCHOBCKOI'O CIICKTPAa paBHA 84 M.

Ilpumepbol s3x3amenayuonnbix OuIEMOE
BWJIET 1

1. Knaccuueckast kKapTMHa MUpa U HE0OOXOUMOCTb BBE/IEHUSI KBAHTOBBIX IPECTABICHUH.
[TpoGnema paBHOBECHOTO 3JIEKTPOMArHUTHOTO N3yueHus. ®oTorddexT.

2. MBoTonnyeckoe CMEIICHNE aTOMHBIX YPOBHEH, CBSI3aHHOE ¢ KOHEYHBIM pPa3MeEpoOM sIpa.
ToHKas CTpyKTypa CIIEKTpa aToMa BOAOPOoAa. TOHKas CTPYKTypa CIIEKTPOB MHOT'OJJIEKTPOHHBIX
aTOMOB.

3. 3agaua: [lpu yBenuveHHH HANPSDKEHHS HA PeHTreHoBckoi TpyOke ot Ur= 10 kB no U2= 20 kB
WHTEpBaJ IJIUH BOJH MeXAy Ko-TMHUEN U KOPOTKOBOIHOBOX I'PAHHIIEH CIIOIIHOIO PEHTTEHOBCKOTO
cnekTpa yBenuuuics B n = 3,0 pa3a. Onpeaenuts NOPsIKOBBIA HOMED 3JIEMEHTA aHTUKATOJA TOU
TpyOKH.

BUJIET 2

1. Dpdext Komntona. Topmo3HOe peHTIeHOBCKOE U3MydeHrne. KBaHTOBBIN npezes.

2. ToxnecTBeHHOCTh MUKpodacTHIl. bo3ons! u ¢pepmuonsl. [Tpuarun [aymu.
MHorosnekTpoHHbIi aroM. [Tpubimxenne caMocoriacoBaHHOTO MOJS.

3. 3agaya: DIeKTpOH ¢ KMHETHYeCKOi sHeprueit 7' ~ 4 3B nokanu3zoBan B o0nactu pazmepom | =
1 wMxM. OuneHuTh ¢ TIOMOIIBI0 COOTHOIIEHMSI HEOIPENEICHHOCTEN OTHOCUTEIBHYIO
HEOIIPEAEIEHHOCTD €r0 CKOPOCTH.
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BWJIET 3.

1. ®oton. I'nnotesa ne bpoiinsa. KopiyckynsipHo-BoIHOBOM Tyanu3M. BonHoBoI maker.
COOTHOILIEHHS HEOTIPEEIIEHHOCTEN.

2. ATOMHBIE O0OJOYKH U MOJO00OJOYKU. DJEKTPOHHAS KOH(UTYpauus. ATOMBI IIEIOYHBIX
MeTaJIoB. AToM renus. O0IIKe TPUHIIMIIBI OMTMCAaHUS MHOTO3JIEKTPOHHBIX aTOMOB.

3. Bamaya: BonHoBas (pyHKIHMS YaCTHUIIBI MacChl M JJIsi OCHOBHOT'O COCTOSIHHSI B OJHOMEPHOM
norennmansHoM none U(X) = kx%/2 mmeer Bun y = Aexp(-ax?), rae A — HOPMHPOBOYHBIIA
KOX(UITMEHT, 0. — TIOJIOKUTENNbHAS TTocTosiHHAs. Haliti ¢ momombeto ypaBaenus [llpenunrepa
MOCTOSTHHYIO O M D)HEprui0 E 4acTUIIbI B 3TOM COCTOSIHUU.

Kpurepuu sx3aMeHaMOHHON OLIEHKH.

OneHka «omauyno»: CBOOOHO BIaJ€eT TEOPETUUECKUMHU MOHATHAMU JUCLUIUIMHBIL,
NPOSIBIISIET CHCTEMHOCTh 3HAHUH Y4eOHOT0 MaTepraja i ClIOCOOHOCTh YCTaHABIMBATh CBSI3U
MEXly TEOPETUYECKUMU MOHATUSAMU; YMEET JEJIaTh IEPEHOC TEOPETUYECKUX 3HAHUN B
NPaKTUYECKYIO 00JIACTh MPUMEHEHHS; YMEET CBOOOTHO BBIIIOJHATH 3a/IaHHsI, TPEIYyCMOTPEHHBIC
IIPOrPaMMOii, yCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JOIIOJIHUTEIBHON JINTEPATYpOH,
PEKOMEHI0BaHHOW POTrPaMMOii; TOHUMAET 3HaYeHNE PUOOPETECHHBIX 3HAHUN 1151 OyayIeit
npodeccuu, NposBIsSET TBOPUECKHUE CIIOCOOHOCTH B TOHUMAaHHUHU, U3JI0)KEHUH U UCIIOJIb30BaHUH
y4e€0HO-IIPOrpaMMHOI0 MaTepHalia.

OreHKa «xopouto»: CTyJIeHT Bia/leeT TEOPETUYECKUMH 3HAaHUSMM, JOCTATOYHO CBOOOIHO
ONEPUPYET UMU; YCIEIIHO BBIIOJIHAET IPEAYCMOTPEHHBIE B IPOrPaMMe 3aJaHus, YCBOWII
OCHOBHYIO JINTEPATypPy, PEKOMEHA0BAHHYIO B IPOIPaMME; MIOKA3bIBAET CUCTEMATHUECKUN
XapakTep 3HaHUH MO0 JUCUUILIMHE U CIIOCOOEH K UX CaMOCTOSITEIbHOMY HOMOJIHEHUIO U
OOHOBJICHHIO B XOJI€ JaJibHEeHIel yueOHoH paboThl U TPOodeCCHOHATBHOMN 1eATEIbHOCTH;
OCYIIECTBJISIET YaCTUYHbBIN MIEPEHOC TEOPETUUECKUX 3HAHUN B IPUKIIAJHYIO 00JIaCTh; IPOSBISET
HE3HAUUTEIIbHBIC HAPYLICHUS B YCTAHOBJIICHUU B3aUMOCBS3H MEKYy TEOPETUYECKUMHU
MOHATUSAMH.

OreHka «y0oeiemeopumenbroy»: CTyI€HT OOHApYKUBAET 3HAaHHE OCHOBHOI'O Y4eOHOTO
MaTtepuaia B 00bemMe, He0OX0IUMOM JUTsl TalibHEHIeN yueObl U MPECTOsIIeH padoTh 10
npodeccuu; CpaBiIsSeTcs ¢ BBINOJIHEHUEM 3aJJaHU/, IPETyCMOTPEHHBIX TPOrpaMMOIi; 3HAKOM C
OCHOBHOM JINTEPATYpOi, pPEKOMEHIOBAHHON IIPOrPAMMON; TOIIyCKAET NOTPELTHOCTH B OTBETE B
XOJIe UTOTOBOM aTrTecTalu, HO 001aJaeT HEOOXOIMMBIMU 3HAHUAMU JJIS1 UX YCTPAHEHUS 0]
PYKOBOJICTBOM MPENOAABATENS.

OueHka «neyooenemeopumenbHo»: CTYJEHT NIPOSBIISET OTPHIBOYHBIE 3HAHUS, HE
OCYILECTBIISIET IEPEHOC TEOPETUYECKUX 3HAHUN B IIPAKTUKY; OTCYTCTBYET MHTETpALUs 3HAHU.

MaTepI/IaJIbI AJIsI MPOBEACHUS TEKYINET0 U IIPOMEKYTOTHOI0 KOHTPOJISA 3HAHUH CTYAECHTOB:

Ne Buja xoHTpoas KonTtposmnpyembie TeMbl Kontpoaunpyembie
(pa3neJbl) KOMIIEeTeHIIU U/
HHIMKATOPHI
1 | Tekymuii KOHTPOJIb Bce temsl OIlK-1
2 | Oruér no naboparopHoit pabore | Tembl 2-6 OIIK-1
3 IIpomexxyTouHas arrecranus Bce temsl OIIK-1
4 | Dk3ameH Bce Tembl OIlK-1
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[Tporpamma coctaBieHa B cooTBeTcTBUU ¢ DenepanbHbIM TOCy1apCTBEHHBIM 00pa30BaTEIbHBIM
cTaHaapToM 1o HarpasieHuto noAroroBku 10.03.01 MndopmannonHas 6e30nacHOCTbD.

PazpaboTumnkm:
K.}.-M.H., joieHT CemubparToBa B.A.

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

[Tporpamma paccMoTpeHa Ha 3aceiaHud Kadeapsl o01ei 1 IKCIepUMeHTANbHON pu3nku
ury

« 31 » suBaps 2023 .

ITpoTokon Ne 7

J
3aB.kadenpoi /4 n.¢.-Mm..H. [aBpuimok A A.

Hacrosimmasi mporpaMmma He MO:KeT ObITh BOCIHpPOM3BeleHa HH B Kakoii ¢opme 0e3

NpeIBAPUTEIHLHOT0 MMCHMEHHOTO0 pa3penieHusi Kadeapbi-pa3padoTUYnKa MPOrpaMMbl.



