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Conepxxanue

Crp.
enu 1 3a1auu TUCHUILIMHBL (MOJLYJISA)
Mecto aucuumiuunsl (Moayis) B crpykrype OIIOII BO
TpebGoBaHus K pe3ysibTaTaM OCBOCHUS AUCIUIUIMHBI (MOTYIIs)

O06beM TUCHUIUTMHBI (MOIYJIS) ¥ BUABI y4€OHOH PaOOThI

o & w0 DN PE

ConeprxkaHue TUCIUTTAHBI (MOTYJIs)
5.1 Coneprxkanue pasziesioB ¥ TEM AUCHMILIUHBI (MOJTYJIS)
5.2 Pazgensl AMCUMIUIMHBL (MOIYJII) M MEXIUCUUIUIMHAPHBIE CBA3M C
o0ecrneurBaeMbIMH (ITOCIETYOIUMHU) AUCUUTUTHHAMHU (MOTYJISIMU )
5.3 Pa3gensl v TeMbl AUCHMILTUH (MOAYJIEH) U BUABI 3aHATUI
6. IlepedeHb ceMUHAPCKUX, TPAKTHYCCKHUX 3aHATUI U 1a00paTOPHBIX paboT
6.1 Coneprkanue TUCIHUILIMHBI, CTPYKTYPHPOBAHHOE IO TEMaM, C yKa3aHHUEM
BUJIOB Y4EOHBIX 3aHATUN U OTBEJCHHOTO HAa HUX KOJIMYECTBA aKaJEeMHUECKUX
4acoB
6.2 IlepedyeHb MPAKTUYCCKUX 3aHATHM.
6.3 Ilnan camocTosSITENbHOM PabOThI CTYIEHTOB
6.4 MeTtoanueckue yKa3aHUs 110 OpraHU3alii CaMOCTOSITETLHON paboThI
CTYJEHTOB.
6.5. [IpumepHas TemMaTHKa KypCOBBIX pa0boOT (IIpHU HAJTHYUH)
7. Y4eOHO-METOIMYECKOe U MH(POPMAITMOHHOE 00eCTIeUeHHE IUCIIMILTMHBI (MOTYJIs ):
a) epeyueHb JIUTEePaTyphl;
0) mepuoANYECKUEe U3IaHUS;
B) CIIMCOK aBTOPCKUX METOJIMYECKUX pa3paboTok
r) 0a3bl JaHHBIX, HHOOPMAITMOHHO-CIIPABOYHBIE U MOMCKOBBIE CUCTEMBI
8. MarepuambHO-TeXHUYECKOE 00eCTIeUeHHEe AUCIUTUINHBI (MOIYIIS).
9. OO0pa3oBaTenbHbIE TEXHOJIOTUI

10. Ouenounsie cpeactra (OC).



1.  IEJHU U 3AJAYU JUCHUTIIAHBI (MOIYJIST)

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 3aKOHAMU W (PU3UYECCKUMH BEIHMYMHAMH,
XapaKTepHBIMHU 11 KBAHTOBOM ONTUKU U aTOMHOM (PU3UKU;

- U3yYEHUE TEOPUU PABHOBECHOIO 3JIEKTPOMArHUTHOIO U3JTy4YECHUS;

- pa3BUTHE Y CTYJICHTOB OOILMX MPEACTaBICHUN KBAaHTOBOW MEXaHUKH;

- O3HAKOMJICHHE CTYJEHTOB C OCHOBHBIMU INPUHLHUIIAMU OINKMCAHUSA CTPYKTYpPbl aTOMOB U
MIPOLIECCAMU B3aUMOJICHCTBHS KBAHTOBBIX CUCTEM C M3JIyUECHUEM;

- U3YUYEHHUE MOJIEKYJI, UX CTPYKTYPhI U CIIEKTPOB;

- U3y4YeHHE OCHOB (PM3UKH JIa3epOB, (PU3UKU METAIJIOB U MOJYIPOBOJAHHUKOB, IPUHIIUIIOB
paboThl yCTPONCTB COBPEMEHHON MUKPO- U HAHORJICKTPOHUKHU.

2. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OIIOII BO

Juctmmuimaa  “KBaHToBass onTuka ¥ aTOMHAas (QU3MKA” SBISICTCS  AMCIHUILTAHOW
po()eCCHOHAIBHOTO IHMKJIAa U OTHOCUTCS K 0a30BoH yacth bl ocHOBHOW mNpodeccHoHAIbHON
oOpasoBarenbHON Iporpammsl 1o HanpasieHuio 11.03.04 DiekTpoHMKA U HAHOIJIEKTPOHHUKA.

Jucnunnuua “KBaHToBas ONTHKAa U aTOMHas (puU3MKa” OMHMpaeTcs Ha MaTeMaTHYECKYIO
quciumuiney - Matemaruueckuid  aHanuz”  (kox  aumcuuiuimHbl - b1.0.13.01), mixonbHBIE
oucHUIUINHE] “Dusnka” u “Xumus”.

OcBoeHue TUCIUTUTUHBI HEOOXO0IMMO ISl OCBOEHHUS KypcoB: «KBaHTOBast MexaHuka» (Ko
muctmuinaet 51.0.18), ”TeepaoTenbHas anekTponnka” (koa aucuumuinasl 51.0.19), «Mukpo- u
HAHOYJIEKTpoHHUKa» (kon mucuuiuinHbl b51.0.20), «®usndeckne OCHOBBI 3IEKTPOHHKM» (KOJ
muctuinael - b1.0.22), «KBanToBass u onTuyeckas SJIEKTPOHUKA» (KOJ TUCIUILIAHBI
b1.B./IB.01.01).

3. 3. TPEBOBAHUSI K PE3YJIBTATAM OCBOEHMSI JUCLIUTIJINHBI
(MOJY.JIST)

[Tporiecc ocBOCHMS TUCITUILIMHBI HATIPaBIIeH Ha (()OPMUPOBAHUE CIEAYIOIINUX KOMITETEHITUH
B cootBerctBUU ¢ ®I'OC BO u OIl BO mo nanpasinenuro 11.03.04 DjekTpoHuka u
HAHO)JIEeKTPOHUKA.

OIIK-1 - cnocoGHOCTH MCIO/Ib30BATH MOJIOKEHHS, 3AKOHBI U METO/Ibl €CTeCTBEHHBIX HAYK H
MaTeMAaTHKH ISl PelIeHHUs 32124 HHKCHEPHOH 1eATeJJbHOCTH
B pesynbrare nzydeHus AUCUMILIMHBI CTYIEHT JTOJIKEH:

3namo:

- OCHOBHblEe NOHAMUSL, 3AKOHbL U MOOEIU KBAHMOBOU ONMUKU U AMOMHOU DUUKU;

- K8AHMOBO - MeXaHU4yecKoe Onucanue amomHblxX SA61eHUl,

- OCHOBHble HAYYHble MemoObl  MeoPEemuUYecKko20 U IKCNEPUMEHMAILHO20 UCCe008AHUS
Qusuueckux 06veKmo8, npoyecco U s81eHUll KBAHMOBOU ONMUKU U AMOMHOU DUUKU;

Ymemes:



- UCNOIb308aMb 3AKOHBL KBAHMOBOU ONMUKU U AMOMHOU (QUSUKY NPU PeuleHUU 3a0ay;

- NPUMEHSIMb Meopemu4ecKue 3HAHUsL K PeUeHUI0 NpaKmu4eckux 3a0ay,

- oyeHugamsv npeoesvl NPUMEHUMOCMU OCHOBHBIX MEeMOO008 ONUCAHUS ATNOMHBIX ABLEHUT,
Bnaoems:

- HABbIKAMU UCNONbL306AHUA 0A306bIX 3HAHUL 8 obracmu @u3UKU 6 NpogeccuoHarbHOU
0esimenbHOCIMU, HABLIKAMU peuleHus MUunosvlx 3a0ay u3 obracmu K8aHMOoBOU ONMUKU U
AMoOMHOU Pu3UKU,

-Memooamu K8aHMOBO - MEXAHUYECKO20 ONUCAHUSL NPOCIEUUUX KEAHMOBbIX CUCHIEM,

- Memooamu IKCNepUMEHMANbHbIX UCCIe008AHUL NAPAMEMPO8 U XAPAKMEPUCIUK AMOMHbIX
A6NEeHUU;

- Memooamu 00pabomKuy u AHAIU3A IKCHePUMEHMATbHOU U MeopemuyecKoll puzuieckou
ungopmayuu.

4.  OBBEM JMCHUTLIAHBI (MOIY.JIST) 1 BUABI YYEBHO PABOTEHI

O0beM THCHHMILIMHBI COCTABJIAET 7 3aUeTHBIX eIMHNI, 252 yaca.
®opma NPOMeKYTOUHOI aTTecTAMU: IK3aMeH

Bun yueOHoii padoThI Bcero uacos / CemecTphbl

3a4YE€THBIX CAMHMUIL 4

AyauTopHbIe 3aHATHSI (BCEro) 151/4,2 151/4,2

B Tom uncne: - -

Jlexuuu 60/1,7 60/1,7

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

JIabopatopHbie paboTHI 20/0,5 20/0,5

KonTpons camoctostensHol paboTsl (KCP)

KonTpons o6mmuii (KO) 10/0,27 10/0,27

Koncynpraruu 1/0,03 1/0,03

CamocTosiTeibHAsi paboTa (Bcero) 75/2,1 75/2,1

B ToMm uncrne: - -

CamocmosmenvHas paboma (no020moska 00K1a008 no 75/2,1 75/2,1

memam, peuteHue 3(1061’{, n0020MO6KA OMYEmos no

1abopamopuvim pabomam)

KounTtpousb 26/0,7 26/0,7

B Tom uncne:

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

8bINOIHEHUE OOMAUHUX paOOm, 8blCIMYNIIeHUe C OOKIA0OM HO

meme, mecmuposanue, KOJUVIOK6UYym

Iloozomoska x sK3ameHy

Dkzamen 7/0,2 7/0,2

Bun npoMexxyTouHO arTecTanuu (3a4eT, SK3aMeH) JK3aMeH JK3aMeH

OO1w1ast TpPyA0EMKOCTh Yachl/3a4eTHBIC SAMHUIIBI 252/7 252/7




5. COAEPKAHUE JUCHIUIIJIMHBI (MOAYJIA)
5.1. Coaep:xanue pa3iesoB M TeM JUCHUIIHHBI (MOTYJIfA).

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.@otorddexr. 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 BOJIOPO/IA 110 BOPY

Mojaeau aTOMOB.

2.1.Atom TomcoHna.

2.2.0nbiTel Pezepdopna. [Inanerapuas Moaens aTroMa.

2.3.Atom bopa. Moaenbs bopa u runiotesa e bpoiins. PenstuBrucrckoe o60o0menue moaenu bopa.

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

2.5.M30TONMuecKuii CIBUT aTOMHBIX YPOBHEH. MIOOHHBIN aTOM BOZOPOA.

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
IIJIOTHOCTH TOKA BEPOSITHOCTH.

3.2.0mpeneneHne CpelHUX 3HAYEHWH M JUCIEPCUM HMIYJIbCa M KOOPAMHATHI YacCTHUIBI.
Omnepatopbl. CoOCTBEHHBIE 3HAY€HUS M COOCTBEHHbIE (YHKIIMH OIlEepaTopa 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. [IpenenbHblil Nepexo] K KIaCCUYECKOW MEXaHUKE.
OnTuko-MexaHn4ecKasi aHaJoTusl.

CrauunonapHoe ypasHenue llIpenunrepa. CriekTpsbl npocTeiilinx 0JHOMEPHbIX CHCTEM.

3.4.CBobogHOE mABMKEeHHE 4dacTullbl. YacTtuia B OECKOHEYHO TIyOOKOW MpsSMOYTroiabHOM
NOTEeHLUaIbHOU siMe. YacTuiia B MpsIMOYTOJIbHON MOTEHIIMAIBHOM sIME KOHEUHOMW TJTyOUHBI.

3.5.ABTOR7eKTpOHHAsT AMHccud. SIBieHue anbda - pacmana aTOMHBIX sjep. |yHHeIbHas
MOHM3AIMsI aTOMOB B ONTHYECKOM Iosie. TyHHeNbHbIN MUKpockom. TyHHETbHBIH 3P deKT:
onrtuyeckas aHanorus. TyHHeNIbHbIH 23QPEeKT U 30HHAS CTPYKTYpa CIIEKTPa B EPUOTNIECKOM
MOTEHIHAJIE.

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

CranuoHapHble COCTOSIHUS B IEGHTPAJIbHO — CHMMETPUYHOM II0JIe.

3.7.060mas nocraHoBka 3anaud. 3amaya Keruepa. Ilepexon K KJIacCHYECKOMY OIHCAHMIO.
[TonsiTne o kBasukiaccuueckom mpubmmkeHuu. KsanToBweie ycnmoBus bopa u bopa —
3ommepdenbaa. OpOuTanbHBI MEXaHUUECKUI 1 MATHUTHBIN MOMEHTBI AJIEKTPOHA.

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 pemenne crannoHapHoro ypasHenus Illlpenunrepa. Teopus Bo3mylieHuii.

3.9.Cniyqaii  HeBBIpOXKJIEHHOTO criekTpa. Ciydail BBIpOXKACHHOTO crekTpa. M3otomuueckoe
CMEILIEHNE aTOMHBIX YPOBHEH, CBSI3aHHOE ¢ KOHEUHBIM Pa3MepPOM spa.

3.10.Tonkasi CTpyKTypa CHEKTpa aroMa BOAOpOAa. YUeT PEeIsTUBUCTCKOM CBSI3W HUMITYJIbCA U
sHepruu 3ekTpoHa. CuH — opOUTATBEHOE B3aMMOICHCTBHE.

PA3JEJ 4. BBAUMOJIENCTBUE ATOMA C DJEKTPOMATHUTHBIM ITOJIEM
B3aumoneiicTBue KBAHTOBOM CHCTEMBbI € 3JIEKTPOMATHUTHBIM I10JIEM.
4.1.0061mmas mocTaHoBKa 3a/1a4yn. DICKTPUUECKOE TUNOIbHOE Mpudmnkenue. HecranmonapHas
Teopusi Bo3MylleHuil. BepostHocTs nepexona. [Ipasuna orbopa.
4.2 . JIMHEeWHBIA TAPMOHUYECKUH OCIIHILIATOP.
4.3.1lentpanbHo-cuMMeTpudHOE nojie. CreKTpalibHble CEpUU aTOMa BOAOPOIA.
4.4.CriekTpaJIbHbIE CEpUU aTOMOB ILEJIOYHBIX METAJIOB. DJIEKTPOMArHUTHBIE MEPEXObl B
MHOT'03JIEKTPOHHBIX aTOMaXx.
KBaHTOBOE 3/IEKTPOMATHUTHOE I10JI€ ¥ €r0 B3auMO/IeiiCTBHE C aTOMOM.
4.5.291eKTpOMarHuTHOE TOJ€ KaK KBaHTOBBIM 00BEKT. Kiaccuueckoe 31eKTpOMarHUTHOE
I10JI€ B KBAHTOBOM TEOPUHU.
4.6.B3aumopeiicTBie aTOMHON CHCTEMBbI C KBAaHTOBBIM JJIEKTPOMATHUTHBIM TIOJIEM.
CrioHTaHHbIE TIEPEXO/IBI.
4.7.CrioHTaHHbIE TEPEeXOJbl M EeCTECTBEHHAs IIMPUHA CHEKTpalbHON muHuu. Dopmyna
IInanka.
4.8.JIsM00BckMil caBUT aTOMHBIX ypoBHeE#. OmbiThl JIamba — Puszepdopna. KauectBennsiii
aHaJIU3 J13MOO0BCKOTO caBura. JISMOOBCKHUI CIBUT B CLIEKTPE BOOPOA U pa3Mep NMPOTOHA.

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

MHOro03/1eKTPOHHBIN ATOM.

5.1.ToxxaecTBeHHOCTh MUKpoyacTull. HepasnuunmocTs MUKpOOOBEKTOB. B030HBI U ()epMUOHBI.
[Mpunuun Ilaynu. Makpockonuueckue aHcamMOIu MHUKpouyacTHll. BapuanuoHHBI MeToA.
[TpubnuxeHne CcaMOCOIJIaCOBAaHHOIO TMOJsA. ATOMHbIE OOOJIOUKM H  MOJ00O0JOUKH.
DneKkTpoHHass KOHPUryparus. ATOMBI IIEJIOYHBIX METANIOB. ATOM Teusl.

5.2. O061mue NpUHIMITBI OMMCAHUS MHOTO3JIEKTPOHHBIX aTOMOB. 3allOJHEHUE 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
HOJIOIEHHs. ATOM B 3JekTpudeckoM nosie. Ddext lrapka.

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. BanentHocTs. Metop
nuHeHoN koMOuHammu atomMHbix opoOutaneit (JIKAO). KopanenTtHast nonsipHas v HOHHas
CBS3U.

5.6.0nemeHTHl cTepeoxuMuu. OCHOBBI CHCTEMATHKH AJIEKTPOHHBIX COCTOSIHHW JIBYXaTOMHBIX

MOJIEKYI1. SliepHast MoACHCTEMA MOJIEKYJIBI. DJIIEKTPOMAarHUTHBIE IEPEXO/IbI B MOJIEKYJIaX.

PA3JIEJI 6. SJIEMEHTbBI ®U3UKHU TBEPJ1OI'O TEJIA
OcHOBBI (PM3MKH TBEPAOIO TeJIa.
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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 IBYX METAJIJIOB IO 30HHON TEOPUH.

6.5.TepmoanekTpuyecKue sIBJICHUS U UX IPUMEHEHHE.

6.6.BhInpsiMiIeHrEe Ha KOHTAKTE METaJLI - MOJYNPOBOAHUK (Ouod [llommku).

6.7. KOHTaKT 3JIEKTPOHHOTO U 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 JaHHOW IUCHUIUIMHBI, HEOOXOIUMBIX
/1 | YUBAEMBIX (mocnemyto- | s U3ydeHus: o0ecredyrnBaeMbIX (MOCIEIYOMIMX) 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 Kone. | Ko- Bcero
3aH. TPOJIb

1. | Beenenue 4 4 1 3 1 13

9 1. KBanToBas npupona 8 8 3 1 12 3 35
W3ITYYCHUS

3 2. Teopust aToMa BoIOpoO/Ia 110 8 8 4 1 12 3 36
Bopy

4. 3. DneMeHTHI KBAaHTOBOM 10 10 3 1 12 3 39
MEXaHUKH

5. 4, B3anmoeicTBre aToMa ¢ 10 10 4 2 12 3 a1
JJIEKTPOMATHUTHBIM IOJIEM

6. 5. DneMeHTHI COBpeMeHHOM 10 10 3 2 12 3 40
(hM3UKK aTOMOB M MOJIEKYJI
6. DnemenTh Pu3nMKU 10 10 3 ) 12 3 40
TBEPJOro Teja

8. | Dk3amen 1 7 8
Hroro: 60 60 20 10 75 1 26 252
6. MEPEYEHb CEMUHAPCKUX, IPAKTUUECKHUX 3AHSTUH U

JABOPATOPHBIX PABOT

6.1 Coaep:xanue TUCUMILIUHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM, ¢ YKa3aHHeM BH/10B

y‘-leﬁHbIX 3aHSATHI M OTBEJEHHOI0 HA HUX KOJHYECTBA aKAJeMHYECKHX YaCOB



Ne | HammenoBanue HaunmMenoBaHue TemMbl Bus! 3aHsTHIA B Yacax
/ pasjiena Kor | Ko
I A | m | Je6. | KCP | KO | cpC | ¥ | TPOA | Bee
Tall b ro
W51
Beenenne Onpenenenus. Macimradbl
1. pa3MepoB, Macc M dHepruii B | 4 4 1 3 1 13
aToMHoIi ¢usuke. PoTOH.
1. KBanToBas Kaaccuueckast kapTnHa
npupoaa MHpPa H HEOOXOTUMOCTH
H3JTyYeHHs BBe/JIeHHSI KBAHTOBBIX
2. npeacTaBJeHu. 8 8 3 1 12 3 35
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
Bbopy
3. DJ1IeMeHThI OcHoBbl popmanuzma
KBaHTOBOI1 KBaHTOBOI MeXaHHKH.
MeXaHHKH Tema 3.1-3.3
CranmoHapHoe ypaBHeHHe
Hpeaunrepa. CrieKkTpsbl
MPOCTEHINX OTHOMEPHBIX
CHCTEM.
Tema 3.4-3.6
4, CrauuoHapHbIe COCTOSTHUS 10 10 3 1 12 3 39
B HEHTPATbHO —
CHMMETPHYHOM I0JIE.
Tema 3.7-3.8
IIpuésm:xeHHoe pelieHue
CTAIHOHAPHOTO YPABHEHHSA
IIpeaunrepa. Teopus
BO3MYILICHUIA.
Tema 3.9-3.10
4.B3aumopeiicte | BzaumoneiicrBue
e aToMa ¢ KBaHTOBOM CHCTEMBI ¢
JJIEKTPOMATHUTH | 3JIEKTPOMATHHUTHBIM MOJIEM.
bIM I0JIEM Tema 4.1 -4.4.
KBanTtoBoe 10 10 3 2 12 3 40
3J1eKTPOMATHUTHOE T0J1e H
ero B3anMo/eHcTBHE C
aToOMOM.
Tema 4.5 -4.8
5. DiieMeHTBI MHOT03JIEKTPOHHBII aTOM.
COBpeMeHHOI Tema 5.1 -5.2
¢usuxm atomoB | Ilepexoabl BHYyTPEHHHX
U MOJIEKYJI 3JIEKTPOHOB B aTOMaXx.
5. Tema 5.3 10 10 4 2 12 3 41
ATOM B MATHUTHOM TOJI€.
Tema 5.4.
OcHOBBI PU3HKHN MOJIEKY.T.
Tema 5.5- 5.6
6. DemMeHTHI OcHoBBI (pu3UKH TBepaOro
7. | pusuku Tesa. 10 | 10 3 2 12 3 40
TBEPAOro Teja Tema 6.1 -6.8
8. | Dx3amen 1 7 8
HTroro: 60 60 20 10 75 1 26 | 252

JI- nexuwus, [13 — mpaktuueckue 3anarusi, CPC — camocTosiTensHas padoTa ctyaenTa, K — KoHTpob.

6.2 IlepevyeHb NpPaKTHYECKUX 3AHATHH.




Ne No paznena u HaunmenoBanue Tpyno- OrneHOYHBIE CPENICTBA dopmupy-
n/m TEMBI MIPAKTHIECKUX paboT €MKOCTh eMBbIe
IUCUUITIAHEI (dacer) KOMIIETEHIINH
(Motyist)
1 2 3 4 5 6
1. | BBexenue Omnpenenenns. MacmraObl 4 KoHTpopHEBIE BOTPOCHI. OIIK-1
pa3MepoB, Macc ¥ HEPruM B
aTOMHOU (u3uke. DOTOH.
2. | Pazgen 1. KganToBas npupona 8 KoHTpoapHEBIE BOTIPOCHI. OIIK-1
Tema 1.1-1.5 W3ITyUYEHUs KontposbHas paboTa.
3. | Pazgen 2. Teopus atoma Bonopoza 1o 8 KoHTposbHbIE BOIPOCHI. OIIK-1
Tema 2.1-2.5 bopy KoHnTposnbHas pabora.
4. | Pazpen 3. DneMeHTHl KBaHTOBOU 10 KoHTposbHbIE BOIPOCHI. OIIK-1
Tema 3.1 - 3.10 MEXaHUKHU KontposbpHas paboTa.
5. | Paznen 4. BsaumogeicTBue aroma ¢ 10 KoHTposbHbIE BOIPOCHI. OIIK-1
Tema 4.1-4.8 NIEKTPOMAarHUTHBIM MOJIEM KoHnTposnbHas pabora.
6. | Pazmen 5. DeMeHTHl COBPEMEHHOMH 10 KoHTposbHbIE BOIPOCHI. OIIK-1
Tema 5.1 - 5.6 (hM3UKK aTOMOB U MOJICKYJI KonTponbHast paboTa.
7. | Pazgen 6. DJeMeHTBl PU3UKH 10 KoHTposbHbIE BOIPOCHI. OIIK-1
Tema 6.1 - 6.8 TBEPJIOTO TeJia KontposbHas paboTa.
8. JK3aMeH. 6 OIIK-1
6.1 Il;1an camocToATE/ILHOM PadOTHI CTYAEHTOB
Ne Tema Bup 3aganue Pexomennyemas Koanu-
HeJl. caMOCTOSAITeIbHOI JIMTepaTypa 4ecTBO
padoThI 4acoB
1 Beenenue BueayauropHnas W3yyenue HayuHOIl U cnienquansHoil | M3 crincka 3
pabora. JUTEpaTyphl, HOATOTOBKA K OCHOBHOII 1
3aHATHUAM, PELIeHHE 337134, JIOTIOJTHUTEIbHOU
BBITIOJIHEHHE 3aJ]aHUH 110 TeMaw, JUTEPATyPHI.
BBIHECEHHBIM Ha CAMOCTOSITEIIFHOE
n3y4eHne, KOHCIIEKTHPOBAHUE
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
1-3 | KBanToBas Bueayauropnast W3yuenue HayuHoil u cnenuansHoil | M3 crincka 12
npupoja pabora. JUTEpaTypHl, MOJIrOTOBKA K OCHOBHOH 1
W3ITydCHUS 3aHATHSAM, PEIICHHE 3a/1ad, JIOTIOJTHUTENEHON
BBITIOJTHEHHE 3a/IaHNH 10 TeMaM, JUTEpaTypHl.
BBIHECEHHBIM Ha CAMOCTOSITEILHOE
n3y4YeHue, KOHCIIEKTUPOBaHHE
OTBETOB Ha KOHTPOJIFHBIE BOMPOCHIL.
4-5 | Teopus atoma | BHeayautopHas W3yyenue HayuHOIl U cnenuansHoi | M3 crincka 12
BOJOpOAamo | pabora. JUTEPaTyphl, IOATOTOBKA K OCHOBHOI 1
bopy 3aHATUSIM, PELICHUE 3a/a4, JIONIOJIHUTENIbHOM
BBITIOJIHEHHE 3aJJaHUH 110 TeMaw, JUTEPATyPHI.
BBIHECEHHBIM Ha CAMOCTOSITEIIFHOE
U3y4eHHe, KOHCIEKTHPOBAHUE
OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI.
6-8 | DnemeHTHI BueaynauropHas W3yuenne HayyHOH U cnenuansHol | M3 cucka 12
KBaHTOBOH pabora. JUTEpaTypsl, IOATOTOBKA K OCHOBHOI 1
MEXaHHUKH 3aHATHSIM, PEIICHHE 3a/1ad, JIOTIOJTHUTENBHOM
BBITIOJTHEHHE 3aJIaHNH 110 TeMaMm, JUTEpPaTypHl.
BBIHECEHHBIM Ha CAMOCTOSITEIILHOE
n3ydYeHne, KOHCIIEKTHPOBAHNE
OTBETOB Ha KOHTPOJIFHBIE BOIIPOCHI.
9-11 | B3aumogpeiict | BueayauTtopHas N3yyenue HayuHOIl U cnenuanbHoil | M3 crincka 12
BHE pabora. JUTEPATypHI, TOATOTOBKA K OCHOBHOM 1
AIIEKTPOMAarHu 3aHATHUAM, PELICHHE 3a/1a4, JIOTIOJTHUTETbHOM
BBINIOJIHEHHE 33JJaHMH 110 TeMawM, JUTEPATYPHL.
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THOTO IIOJISI C BBIHECEHHBIM Ha CAMOCTOSTEIILHOE
aToOMOM M3y4deHHE, KOHCIIEKTUPOBAHHE
OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI.
12- | DnemeHTHI BreaynutopHas Wzydenne Hay4HO# 1 ciennanbHoi | M3 crimcka 12
14 COBpPEMEHHOH | paborta. JUTEpaTypsl, HOATOTOBKA K OCHOBHOI! 1
¢busnkH 3aHATHSM, PELICHUe 3a/aY, JIOTIOJTHUTENBHOU
aTOMOB U BBINOJIHEHHE 3aJJaHUH 110 TeMaw, JUTEPATypHI.
MOJICKYJI BBIHECEHHBIM Ha CAMOCTOSITETIbHOE
U3y4eHHe, KOHCIIEKTHPOBAHUE
OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI.
15- | DnemeHTHI BueayauropHas W3yyenue HayuHOIl U cnenuansHoil | M3 crincka 12
17 liN7k37078 pabora. JUTEPaTyphl, TOATOTOBKA K OCHOBHOM 1
TBEPAOTO TETa 3aHATHAM, PELICHHUE 3a/1a4, JOTIOJTHUTENbHON
BBITIOJTHEHNE 3a/[aHNH 110 TeMaM, JIUTEPaTypPHI.
BBIHECEHHBIM Ha CAMOCTOSATEIBHOE
M3y4deHHE, KOHCIIEKTUPOBAHHE
OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI.
18 ITonroroBka W3 cnmcka 8
JK3aMEHY. OCHOBHOU 1
OKx3aMeH JIOTIOJTHUTENbHOU
JIUTEPATyPHL.

6.4 MeToauuecKkue YKa3aHus 110 OpraHm3anuu CaMOCTOAITEIbHOI paGOTI)I CTYACHTOB.

MeTtoauyeckue yKazaHus 110 OPraHU3alMU CAMOCTOSITEIbHON PaboThl CTYI€HTOB
Llenb caMoCTOSATENBHON PaOOTHI CTYACHTA — OCMBICIEHHO U CAMOCTOSITENIbHO padoTaTh CHauana
¢ y4eOHBIM MaTepHaIoM, 3aTeM C HayYHOU MH(OPMAIIUEH, 3aJJ0KUTh OCHOBBI CAMOOPTaHU3AIIH
¥ CAMOBOCHHUTAHHUSI C TEM, YTOOBI IPUBUTH YMEHHUE B IajbHEIIIEM HEMPEPHIBHO MOBBIIIATH CBOIO
npodecCHOHATBHYIO KBaTH(PHUKALINIO.
B ydeGHOM mpoliecce BBIICISIOT IBa BUJIa CAMOCTOSITENIEHOM pabOTHI:
- ayTUTOPHASI — CAMOCTOSTENIbHAS pa0dOTa BBITOIHACTCS Ha Y4eOHBIX 3aHITHSX IO
HEMOCPEICTBEHHBIM PYKOBOJICTBOM MPEMOIABATENS U IO €T0 3a/IaHUIO.
- BHeayauTopHasd CP moj MeTonuecKuM pyKOBOACTBOM M KOHTPOJIEM MperoiaBares, Ho 0e3
€ro HeMOoCPEICTBEHHOT0 YYacTUs MPH MOATOTOBKE K ayJUTOPHBIM 3aHATUSAM, TEKYIIUM U
MIPOMEKYTOYHBIM pOopMaM KOHTPOJIS.
Buner CP o0yvarommuxcs:
MeTtouyeckue peKOMEHIAINH CTYICHTaM IPH TIOJITOTOBKE K MTPAKTHIESCKOMY 3aHATHIO HA
OCHOBE U3YUEHHUS PEKOMEH/IOBAaHHOW HAyYHOU U yueOHOU nuTepaTyphl. M3ydeHne AUCIUIIITMHBI
cleayeT HaYMHaTh C MpOopabOTKHU HACTOAIIEH pabodeil mporpaMMbl, 0cO00€ BHUMAHHE, YACIISS
HEJSIM U 33]1a4aM, CTPYKTYpe U COAEPKAHUIO AUCHUTIINHBL. J[JIs1 MOATOTOBKH K 3aHATHUSIM,
TEKYIIeMy KOHTPOJIIO U TPOMEKYTOUYHOM aTTECTAIMH CTYACHTHI MOTYT BOCITOJIB30BAThCS
AIIEKTPOHHON OMOIMOTEKOM, OHU UMEIOT BO3MOXHOCTh MOJMYUUTh AOCTYII K y4eOHO-
METOJMYECKUM MaTepHraiaM Kak OMOIMOTEKH, TaK U MHBIX JIEKTPOHHBIX OMOIMOTEUHBIX
cucteM. B cBoto ouepenb, CTYIEHTBHI MOTYT B35Th Ha IOM HEOOXOAUMYIO JTUTEPATYypy Ha
aboHEeMeHTe BY30BCKOW OMOIMOTEKH, a TAaKXkKe BOCIIOJIb30BAThCS YUTAILHBIMU 3aJlaMU By3a.
IMoaroroBka Kk Jekuuu. KauecTBo 0cBOEHUS AUCHUILTUHBI HATPSIMYIO 3aBHCHT OT TOTO,
HACKOJIBKO CTYJICHT CaMOCTOSITENIbHO (DOPMHUPYET YCTAHOBKY Ha MOJTydeHHE Ha JICKITHSIX HOBBIX
3HAHWH, JOTOJHSIONINX YK€ UMEIOIIUECs 3HAHUS 110 JaHHOU TUCHUIUTMHE. Bpemsi, 0TBeIeHHOe
Ha IMO/ITOTOBKY CTY/JICHTOB IIPH JIBYXYaCOBOH JIEKIIUHU 110 HOPMaTHBaM COCTaBisieT He MeHee 0,2
qaca.
IMoaroroBka K NMpakTHYeCKOMY 3aHATHIO. [[pakTHYecKoe 3aHATHE — ATO 3aHATHE,
MIPOBOAMMOE TI0]] PyKOBOJICTBOM IPEMNO/IaBaTesl B y4eOHOM ayAUTOpHUH, HAPpaBIeHHOE Ha
yIIIyOJieHHe HAyYHO-TEOPETUIECKUX 3HAHUH U OBIIAJICHUE ONIPEIeICHHBIMU METOIaMH
CaMOCTOSITENLHOM paboThl. B mpoliecce Takux 3aHITHIA BRIPa0ATHIBAIOTCS MPAKTUIECKUE
ymenus. [Tepen mpakTHIECKUM 3aHATHEM CIISAYeT H3YYUTh KOHCIICKT JISKITUH U
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PEKOMEHI0BAaHHYIO IpenojaBaTesieM JUTepaTypy, oopalias BHUMaHUE Ha MPaKTHYECKOE
MPUMEHEHHE TEOPUH U HAa METOJMKY PELICHUs TUIIOBBIX 3a7a4. Ha nmpakTuyeckoM 3aHSITUH
[JIABHOE — YSCHUTDH CBA3b PEIIAEMbIX 33J[au C TEOPETHUECKUMH MOJIOKEHHUSIMU.
Hanucanue pedepara. Hanucanue pedeparoB H10IKHO cIOcOOCTBOBAThH 3aKPEILUICHUIO U
yIIyOJICHHUIO 3HAHUH, a TaKKe BRIPA0OTKE HABBIKOB CAMOCTOSATEIBHOTO MBIIUICHUS U YMEHUS
pelaTh ocTaBIeHHbIE TIepe]] cTyAeHTOM 3afaun. CoaeprkaHue BBHITOTHEHHON padoThI 1aeT
BO3MOXHOCTh YIIIyOUTh YPOBEHb 3HAHUS MU3y4aeMOil TPpoOIeMbl, TOKa3aTh 3HAHUE JIUTEPATyPhI
U CBEJICHU, COOPAHHBIX CTYJIEHTOM, BBIMOIHIIOMMM pedepaTtuBHbie paboThl. CyliecTByeT
orpeneneHHas popma, KOTOpOH JOIKEH MPUACPKUBATHCS CTYCHT, BHITOTHSIOMNN padboTy.
Pedepar nomxeH uMeTh TUTYIIBHBIN JHUCT, COJEPKAaHUE TEMBI, CIIUCOK JIUTEPATYPbl U
ornasnenne. CIUCOK JIUTEPATYPhl TOJDKEH BKIIOYATh, TJIABHBIM 00pa3oM, HOBEHIIIHE
HCTOYHUKU: CTaTbH, YU4€OHUKHU, APYTUE MEPBOUCTOYHUKY O MpodieMaM AucHUILTMHBL. Ocoboe
BHUMAaHHE YJIENIACTCS MEPUOANIECKOH IeYaTu, KOTopasi OTpaxaeT MpoOIeMaTHKy, 3aTPOHYTYIO B
pedepare. [Ipu Hanucanuu paboThl 003aTeNbHBI CCHUTKU HA UCTIOIb3yEMble UCTOYHHKH,
CTaTUCTHYECKUE MAaTEPUAIIBI, YTO MPHUAAET paboTe OCHOBATEIBHOCTD, HAYYHYIO OPHEHTAIHIO.
Pedepar numertcs na nucrax popmara A4. O6bem pedepara qomxkeH ObITh HE MeHee 18
CTpaHMII [IEYaTHOTO TeKcTa (pa3mep mpudTta 14 mpu KOMIBIOTEpHOM HAabOpe TeKCTa), U3 HUX 3
cTpaHulbl — opopmiienue pedepara (1 cTp. — TUTYNBHBIHN JIUCT, 2 CTP. — OTJIABJICHUE WU IJIaH,
NOCJIETHSS CTpaHUIa pedepaTa — CIIMCOK UCIOIB30BAHHOM IuTeparypsl). Pedepar maer
BO3MOXXHOCTh HE TOJIbKO YOCIUTHCSI B YPOBHE 3HAHUMN CTYJCHTOB IO U3y4aeMOMY MPEAMETY, HO
¥ YCTaHOBUTH CKJIOHHOCTB CTY/ICHTOB K HAyYHO-HCCIeI0BaTeIbCcKol padote. [TomoxurensHOI
OIICHKH 3a pedepar 3aciyKUBaeT CTYJEHT, MOJHOCTHIO PACKPBIBIINIA BEHIOPAHHYIO TEMY,
OTIMPABILIUIICS HAa HOBEHIIIYIO JIUTEPATYPY, IEMOHCTPUPYIOIINI 3HAHHE OCHOBHBIX TEPMUHOB U
MOHSITHUI, YMEHHE BBIICTISATH CYIIECTBEHHbIE XapaKTEPUCTUKU CHEIU(PUKY TIeAarorudeckom
JESTSIILHOCTH 110 (POPMUPOBAHUIO KOM(DOPTHOI 1 O€30MmacHON 00pa30BaTEIBLHONU CPEIIBI.
KomnbloTepHasi npe3eHTaIUsl 0 TeMe — BUJ CAMOCTOATEIbLHOU pabOTHI CTYCHTA,
npeayCcMaTpUBAIOIINN YIOPSA0YNBaHNE Y4eOHOTO MaTepruaia B (hopMaT BU3yaIbHOTO
opranuzatopa. OCHOBHbIE IPUHIUIIBI IPH COCTABICHUN KOMITBIOTEPHOM MPE3eHTaIlH: TPOCTOTa
COJIepKaHus, TOCTYITHOCTh, TOHSATHOCTH COJIEPKaHMsI, COOTBETCTBUE COJIEPIKAHHIO TOKIIAA,
YMEPEHHO sipKkoe opopMIIeHHE, HarJISIIHOCTh (pa3yMHOE UCIOIb30BaHue spkux 3¢dekron). He
3noynotpebsiite a¢pdpexkramu anumanuu. CTuib opopMIIeHNsT KOMIIBIOTEPHON IIPE3EHTALUN
(crmaii1oB) TOKEH OBITh €AMHBIM.
IMoaroroBka K NpoMeKyTOYHOMY KOHTPOJIIO MO AUCHHUILINHE (IK3aMeH)
DK3aMeH SBJISIETCS HEOThEMIIEMOM 4acThIO yuyeOHOTO Mpolecca U MPU3BaH 3aKpenuTh U
YIOPSIOYUTH 3HAHUS CTY/IEHTA, IOJTYYCHHBIEC HA 3aHATUSAX U CAMOCTOsATeNTbHO. Caade sK3aMeHa
IpeecTByeT paboTa CTyeHTa Ha JEKIIMOHHbIX, MPAKTUYECKUX 3aHATUSAX U CAaMOCTOSTENbHAs
pabota o uzydenuro npeaMeTa. OTCYTCTBHE CTYACHTA HA 3aHATHIX 0€3 yBOKUTEIbHOU
IPUYMHBI U HEBBIIOJHEHUE 33/1aHUI caMOCTOSTENbHOM pabOTHI SBISIETCS OCHOBAHUEM IS
HEJIOMYIICHHUS CTY/ICHTA K cjade 9K3aMeHa. [ OTOBUTHCS K DK3aMeHy HEOOXO0 MO
MOCJIEI0BATENBHO, C YUETOM NIPUMEPHBIX BOIPOCOB, cojJiepKamuxcs B nporpamMe. CHavyana
CIIeZyeT ONPEACTUTh MECTO KaXKI0OTO KOHTPOIHHOTO BOIIPOCA B COOTBETCTBYIOIIEM pa3Jieie
TEMbI Y4eOHOU POrpaMMBl, a 3aTeM BHUMATEIBHO MPOYUTATh U OCMBICIUTH PEKOMEHI0BAaHHYIO
y4eOHYI0 U HAYyUHYIO JIUTepaTypy. PaboTy HaJ TEMOW MOXHO CUNTATh 3aBEPIICHHOMN, €CITH BBI
CMOXeTe OTBETUTh Ha BCE KOHTPOJbHBIE BOIIPOCH! U JIaTh ONpeAeTIeHUE MOHATHH M0 n3y4aeMon
TeMe.
CamocrositeibHas padoTa MoMoOraer cTyAeHTaM:

1) OBaageTb 3HAHUSAMU:

- YTeHUe TeKcTa (yueOHUKa, TepBOUCTOYHHKA, JJOMOTHUTEIBHOM TUTEpaTypsl U T.11.);

- COCTaBJICHUE IJIaHA TEKCTa, Tpaguueckoe n300pakeHHe CTPYKTYPHI TEKCTa,

KOHCIIEKTUPOBAHHNE TEKCTA, BBIMMUCKU U3 TEKCTA U T.11.;

- paboTa co cripaBOYHHKAMHU U APYTOl CIpaBOYHOM JIUTEpaTypoi;

- 03HAKOMJICHHE C HOPMATHBHBIMH U TIPAaBOBBIMH TOKYMEHTAMU;
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- yueOHO — METOIMYECKask U Hay4YHO-HCCIIe0BaTeNbCKas paboTa;

- UCTOJIb30BAHUE KOMIIBIOTEPHON TeXHUKH, IHTepHeTa u 11p.;

2) 3aKkpenJIfiTb U CHCTEMATH3UPOBATH 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JICKIUHi;

- 00paboTKa TeKCTa, HOBTOpHAas paboTa Ha/l yuyeOHBIM MaTepHaIoM yuyeOHUKa,
IEPBOMCTOYHUKA, JIOTIOJIHUTEIBHOM JINTEPATypPhl, ayIMO0 U BUIE03aIHCEH;
- IOJITOTOBKA IJIaHA;

- COCTaBJIEHUE TA0JIUIL VISl CUCTEMAaTH3alMK yueOHOTro MaTepuana;

- IOJITOTOBKA OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI;

- 3aIl0JIHEHHUE paboyel TeTpaiy;

- aHaNUTHYECKas 00paboTKa TEKCTa;

- IOJIFOTOBKA MYJIbTUMEIUA ITPE3CHTALMH U JOKJIA0B K BHICTYIUICHUIO HA CEMUHApE
(koH(pepeHIIuH, KPYTJIOM CTOJIE U T.I1.);

- IOJIrOTOBKA pedepara;

- coctapiieHre Oubrorpaduu NCIOIL30BAHHBIX UCTOYHHKOB;

- TECTUPOBAHUE U Jp.;

3) ®opMupoOBATH YMEHHUS:

- peleHne CUTYyallMOHHbIX 3a/1a4y U yIpakHEHUH 110 o0pasity;

- BBITIOJIHEHUE pacueToB (rpaduyeckue u pacueTHbe paboThl);

- IOJITOTOBKA K KOHTPOJIbHBIM paboTaM;

- IOJITOTOBKA K TECTUPOBAHUIO;

- ONBITHO-3KCIIEPUMEHTaIbHAast padoTa;

- IOATOTOBKA K BBIITYCKHOM KBaIM(PUKAIMOHHOHN padoTe.

[Tponecc n3yueHHs QUCIUIUIMHBI HAIPABJICH Ha (pOPMUPOBAHHE CIEAYIOUINX KOMITETCHIIUNA:
OIIK-1 - cnocoGHOCTh HCOb30BATH MOJI0KEHN ], 3aKOHbI M METO/AbI €CTECTBEHHBIX HAYK
U MAaTeMAaTHKHM Il pellieHUus 32124 MHKEeHEPHOil 1eATeJIbHOCTH

6.5. IIpumepHasi TeMaTHKAa KypCOBBIX padoT
BrinonHenue KypcoBbIX paboT He npedycCMOmpeHo y4eOHbiM NAAHOM

7. VYYEBHO-METOJNYECKOE 1 THOPOPMALIMOHHOE OBECITEYEHUE
JUCHUILIMHBI (MOJLY.JIS)

a) nepeuens aumepamypol
OCHOGHAA Tumepamypa:

1. Cusyxun JI.B. O6muii kypce ¢puznku [DnekTpoHHBbIH pecypc] : yueOHOe
nocobue. B 5 1. T.V. AtomHas u saepHas ¢usnka — 3-e u3a. crep. / 1. B. CuByxus. - Mocksa :
OU3SMATIINT, 2008. - 784 c. - Pexxum noctyna: 9bC "Aidykc". - Heorpannu. goctym. - ISBN
978-5-9221-0645-0

Cusyxun JI.B. O6mwmii kype ¢pusuku. B 5 1. T.V. Atomuas u saepHas ¢pusuka / 1. B.
CuByxwuH. - 3-¢ u3n. crep.- M. : duzmatiut, 2008. - 784 c.

2. AtomHas ¢usnka [DnekTpoHHbIH pecypc]: yuebnuk / 3. B. IlInonsckwuii. - CII6. :
Jlans, 2010. - Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=442. - Pexxum noctyna: D5C
"NznatenbctBo "Jlans". - Heorpanwy. gocrym. - ISBN 978-5-8114-1004-0. - ISBN
RU20070172(oumbo4HbIi).

HInoabckuii J.B. Atomuas ¢pusuka. T.1: BBenenue B aromuyto pusuky: yueOHuk /. 3. B.
[monbckwii. - CII6. : Jlarb, 2010. - 557 c. : un. ; 22 cm. - bubnmorp. B cHockax. - ISBN 978-5-
8114-1005-7 (15 7x3.)
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3. Aymytun H.K. ®u3uka. ®usnka aToMHBIX siBIeHUi: yueo. mocodue / 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 : JIanp, 2009. - 416 c. : wi. - (Knaccuueckas
yaeOHas nureparypa o gusuke) (Kimaccuyeckue 3a1auHuKu U IPaKTUKYMbI. Du3nka). - Pexxum
noctymna: ObC "Uznarenscto "Jlanw". - Heorpanuy. noctym. - ISBN 978-5-8114-0319-6 : b. 11.

5. AtomHasi pusuka: 1a00paTOPHBI NPaKTUKYM. Yueb. nocobue / coct. JI.U.
[llerrmna, B.B. YUymak, B.B. JIpizranos. — Upkytck: U3n-Bo UT'Y, 2017. — 136 c. ISBN 978-5-
9624-1486-7 (30 7K3.)

00noIHUMmMeENbHAA TUmepamypa:

1. dywmyrun H.K. ®usuka. ®usuka aTOMHBIX siBiIeHUH : yueO. mocooue / H. K. lymyrtun, B.
M. Kanuxwmam, FO. H. [lepensieB ; Cubupckuii uH-T npasa, 5KOoH. u ymp. - Upkyrtck : U3n-
Bo CUIIDY, 2007. - 219 c. ; 21 cm. - bubauorp.: c. 219. - ISBN 978-5-9769-0009-7
(283K3.)

2. Tpodumona T. U. Kypc dhusuku: yued. mocodbue 1ist By30B / M.: 3garenbckuii HEHTP
«Axkagemus», 2006. — 560 c.

3.  EabsmeBu4 M.A. ATomMHas u MonekyJsipHas criekrpockonus / M.A. EnpsimieBuy.- 2-¢
u3a. — M. : Dauropuan, YPCC, 2010. -894 c.

(oo o 15 VT B~
0) nepuoouueckue uzoanus

- HET.
6) CHUCOK A8MOPCKUX MEMOOUUECKUX PaA3padomoK

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

2) 6azvl OaHHBIX, UHPOPMAUUOHHO-CRPABOUHBLE U NOUCKOBBIE CUCHEMbL

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

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

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

4) BBC «PykonT» http://rucont.ru - mexxorpacseBast HayuHast OHOTHOTEKA, COIEPIKAIIAST
onu(poBaHHBIC KHUTH, IEPUOINYCCKUE U3IAaHUS U OT/ICIBHBIC CTAThH MO BCEM OTPACIISIM
3HaHMIA, a TAKXKE ayJIU0-, BUIEO0-, MyJIbTHMeIna COPT M MHOTOE JIPYTOe;

5) OBC «Aiibyke» http://ibooks.ru - - mHTEpHET pecypchl B CBOOOAHOM JAOCTYTIE.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

8.1. YueOno-1a00paTropHoe 000pyroBaHue:

Yrenne J'IGKHI/Iﬁ COIIPOBOKAACTCSA I[CMOHCTpaHI/IeI\/JI I/IH(l)OpMaHI/II/I, JUIA 94€Tr0 UCITIOJIB30BAaThCA
MYJbTUMEIUIHbBIE CpEeJCTBA: IMEPEHOCHOW MPOEKTOp, IEPEeHOCHOM JKpaH, HOYTOYK.
Hcnonp3oBanue ri100aJbHON KOMIIBIOTEPHOW CETH TO3BOJISIET 00€CHedYuTh JOCTYNMHOCTh
HHTepHeT-pecypcoB U pealn30BaTh CaMOCTOSATENBbHYIO paboTy CTYAECHTOB, B X0€ KOTOPO OHU
MOTYT BBIYMTHIBATh HAy4YHBIE CTaThbH 1O TeMaM Kypca. Ha dakynpTrere uMeercs
KOMITbIOTEPU3UPOBAHHAsL AyJUTOPUS, MpeJHa3HaYeHHas [UIl CaMOCTOSTEIbHOM paboThl, C
HEOTrpaHNUYCHHBIM JOCTYIIOM B I/IHTepHeT.

JlaGopaTOpHBI NPAaKTUKyM MO KAHTOBOW ONTHKE M aTOMHOM (DM3MKE pacloNoKeH B
crenuanbHoOi y4yeOHOI nabopaTtopuu Qakynprera. MMeroTcss KoMmmbroTepbl s 00paboTku
HKCIIEPUMEHTANBHBIX JIaHHBIX U MOJIENBHBIX PaloT.

8.2. IIporpammHoe obecnieuenne:


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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CranmapTHble CepBUCHI IN100aIbHON cetn MHTEpHET, cTaHIapTHBIE CPEICTBA MPOCMOTpA

npe3eHTalMi ¥ HAay4YHBIX MyOJHMKAIMiA B SJICKTPOHHOM BH[E, MCIOJIB3YIOTCS CTaHIAPTHHIC
cpencta Windows u MS Office:

1. ABBY PDF Transformer 3.0 ITaker u3 10 Heumennbix nuren3uii Per Seat (10mu1.) EDU.
Kon no3unmu: AT30-1S1P10-102 Kotuposka Ne 03-165-11 ot 23.11.2011. Beccpouno.

2. Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc. Konrpakt Ne 03-013-14 or
08.10.2014.Homep JIuuensuu Microsoft 45936786. beccpouno.

3. WinProl0 Rus Upgrd OLP NL Acdmc. Cyb6aunensuonnsiii mgoroop Ne 502 or
03.03.2017 Cuaet Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JIunienzus Ne
68203568. beccpouno. 17 18

4. Kaspersky Free (exxerogno o6noBisiemoe I10). YcnoBus MCIONB30BaHMS MO CCBUIKE:
http://www.kaspersky.ru/free-antivirus/. beccpouso.

8.3. Texnn4yeckue u 3JIEKTPOHHbIE CPEICTBA:
MynbTHMEIUIHBIA TPOEKTOP, SKpaH (110 HEOOXOAUMOCTH ), METIOBAs HJTH MapKepHast JOCKa.

B xoze yueGHOro0 nporecca UCroib3yoTCsl TEXHUYECKUE CpeICTBA 00yUSHHs U KOHTPOJIs 3HAHUM
CTYJEHTOB (IPE3EHTAlMM, KOHTPOJUPYIOLIMX IpPOrpamMM, JEMOHCTPALMOHHBIX YCTaHOBOK),
MCII0JIb30BaHUE KOTOPBIX NIPEAYCMOTPEHO METOINYECKON KOHLENIUEHN NTPENOo1aBaHus

8.4. JIabopaTopHblie padoThI 110 KypCY IPOBOJAATCS B CIICLIUAIN3UPOBAHHOM 1a00paToOpUu.
9. OBPA3OBATEJIbBHBIE TEXHOJIOI'N

3amaul M3J0KEHUS W M3Y4YeHHUS JUCLHUIUIMHBI pealu3yroTcsl B cleAyroumux (Gopmax

JACATCIIbHOCTH

¢ JIeKIIMHU, HAIICJICHHBIC HA MOIYYCHHE HE00X0uMoi HH(GOPMAIINHU, U €€ HCIIOJIb30BAHHE
NPU PEUICHUU TIPAKTUYECKUX 3a]1a4;

e MpaKTHYeCKHe 3aHSATHS, HANPABICHHbIC HA AaKTUBHU3AIMIO I103HABATEILHOU
JESTSIIbHOCTH CTYJCHTOB M TPHOOPETEHUS MMM HABBIKOB PEIICHHS MPAKTHICCKUX U
mpoOJIEMHBIX 33]1aY;

e JabopaTopHble PpadoOThl, HaMpaBJIECHHbIE HAa aKTUBU3AIMIO I[TO3HABATEIHHOU
NESTENIbHOCTH CTYJEHTOB M TPHOOPETEHUS MMM HAaBBIKOB PEIICHHs MPAKTUYECKUX U
MpoOJEMHBIX 3a/1a4;

® KOHCYJbTAIUH — €KSHEICIIFHO IS BCEX JKETAIOIINX CTYICHTOB;

® CcaMOCTOsITeJIbHAS BHeayIMTOpPHAasi padoTa HampaBlieHA Ha MPUOOpPETEHHE HAaBBIKOB
CaMOCTOSITEIILHOTO PEIICHHS 3a/1a4 110 JUCIHILINHE,

® TeKYIIHii KOHTPOJIb 32 JICATEIHHOCTHIO CTYJCHTOB OCYIIECTBISETCS Ha JICKIIMOHHBIX H
MPAKTUYECKUX 3aHATUSAX B XOJI€ CAMOCTOSITENIFHOTO PEIICHUS 3a/1a4, B TOM YHCJE Y JTOCKH.
Ha nexmusx HCronb3yrTCsl aKTHBHBIE METOJBI O0y4YeHHS (KOMITBIOTEPHBIX CUMYJISIINH,

pa30op KOHKPETHBIX cutyaruii). [IpakTruueckue 3aHATHS TPOBOAATCA B HHTEPAKTUBHOM (opme.
JlaGopaTopHbie pabOThI MPOBOASTCS C HcToab30BaHueM [I9BM ¢ mocneayrorieit 3anuToid.

Ne .

u/n Buabl yueOHoii padoThI Oo0pa3oBare/ibHbIE TEXHOJIOTHHU

1. Jexuus BBoanas nexuus, nHGOpMaIMOHHAs JIEKIHUsS, JEKIUS C
2JIEMEHTAaMU JIUCKYCCUH, UHTEPAKTUBHAS JIEKIUS (JIEKIIUS
Iuanor), HMHQOpPMAalMOHHAs JIEKIHUS C DJIeMEHTaMH
00paTHOH CBSI3H.

2. [TpakTrueckoe 3aHsATHE 3aHATHE — PELIEHUE 3a]a4, BHICTYIIJICHHE C I0OKJIaJ0M 110
T€MEe, ONpOC, IHNCbMEHHBIM TEKYIIMA KOHTPOJb,
cobeceZIoBaHUE, KOJJIOKBHYM.

3. JlaGopaTopHbie pabOThI 3aHATUA MIPOBOJIATCSI B AKCTIEPUMEHTATbHON
nabopatopurd  Ha  7a0OpaTOPHBIX  YCTaHOBKAaX, C



http://www.kaspersky.ru/free-antivirus/
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MOCTIeIyIOIMM HalMCaHUEeM OT4YeTa IO JIabopaTopHOU
paloTe U ero 3amure.

10. OEHOYHBIE CPEJACTBA (0OC)
DoH/ OLICHOYHBIX CpelCcTB npeacTasiied B [Ipuinokennn Kk nporpamme.
10.1. OueHo4HbIe cpecTBA A/l BXOJHOI0 KOHTPOJIS (MOTYT OBITh B BUJIE TECTOB C
3aKpBITBIMU WJIM OTKPBITBIMU BOIIPOCAMH).
10.2. OueHouyHbIe CPeACTBA TEKYIIET0 KOHTPOJISA

Texkylmuii KOHTPOJIb OCYIIECTBIISICTCS B YCTHOM M MUCHbMEHHOW (pOpPME MPH BBITOJTHEHUN
CTYJACHTAaMH y4eOHbIX 3aJaHUN - PELIEHMM 3a7ay M BBINOJIHEHUH KOHTPOJBHBIX padoT win
TECTOBBIX 3aJIaHUH, BHIIIOJHEHUH U 3aIIUTE J1a00paTOPHBIX padOT, BHICTYIJIEHUH € I0KJIa1aMU 110
IPEUIOKEHHBIM TE€MaM Ha NPOTSHKEHMHM BCEro Kypca. TeKylmuil KOHTpOJIb HampaBlIeH Ha
BeisiBIieHHE chopmupoBaHHocTH komnereHimn OIIK-1. Ilo pe3ympraTam TEKymero KOHTPOJISA
BBICTaBIISIIOTCSA OLIEHKU MO MATHOAILHON MIKalle, 3aHOCITCA B JKypHal U HCHOJIB3YIOTCSA Kak
JIOTIOJTHUTEIbHAS UHPOPMALIUS TIPH aTTECTAIMH CTYJACHTOB B CEPEAMHE CEMECTpPa M IOIyYCHUH
CTYJEHTOM JIOIIyCKa K DK3aMEHY.

[IpenogaBarens 3aJa€T CTyAEHTaM 3a/1a4yM JIJIsl BHEAY IMTOPHOM caMOCTOSATENbHON padoTHhl,
110100HbIE pa300paHHBIM B JIEKLIHOHHOM Kypce U KOHTPOJIHMPYET YCHEIIHOCTh CAMOCTOSITEIbHOTIO
pelieHus CTyJeHTaMM 3THX 3ajay (KaKk MUHUMYM, IIPOBEPss BCIYX MPaBUIBHOCTh MOJYYEHHbIX
OTBETOB).

B pamkax nabopartopHblx paOOT HMMEIOTCS KOHTPOJIbHBIE BOINPOCHI M YIPAKHEHUS B
COOTBETCTBYIOIIUX METOAMYECKUX MaTepHajax K KaxJoi padore.

10.3. OneHo4HbIe cpeacTBA I NPOMEKYTOYHON aTTeCTalluH

IIpomeskyTouHasi aTTecTalMsl HampaBlieHa Ha TPOBEPKY C(HOPMUPOBAHHOCTU
komneteHiuu OIIK-1 u mpoBogutcst B (opmMe KOHTPOIBbHBIX pabOT, TECTUPOBAHUS WU
KOJUJIOKBHYMa I10 paHee N3YYEHHBIM TEMaM, a TAaK)Ke 3aIUT BbINOJIHEHHBIX J1a00paTOPHBIX padoT.
OreHKka BBICTaBISIETCS MO MATHOAIIBHON CHCTEME.

AJIsl IpoBepky cpopmMupoBaHHocTH KomneTeHuun OIIK-1:

IIpumep TecTOBBIX 3a1aHUI

1. Harpaduke npuBeaeHa 3aBUCUMOCTb
HCIyCKaTeNIbHOM CIIOCOOHOCTH aOCOMIOTHO
4EPHOTO TeJa OT JAJIMHBI BOJIHBI IS IBYX
pasnuHbIX Temueparyp. Onpenenure us rpapuka 47
otHomeHue Temmneparyp Ti/ Ta. |
a)05 6)123 8133 1)30 2075 27 | T;

1/ /N
—H— " 10% M

1 2 3 4 M

2.  BomnoBas ¢pyHKkIus uiar QYHKINS COCTOSHHS Ja€T BOZMOXHOCTb ... .

a) npeacKa3aThb, KAKMC 3HAUCHUA BCCX UBMEPACMBIX BEJIMUYNH 6y,[[yT Ha6J'IIOI[aTBC$I Ha OIIBITC U C
KaKoH BCPOATHOCTBIO

0) omucaTh 3aKOH JABUKCHUS YaCTUIIBI

B) IMOJIYy4YUTDH I/IH(i)OpMaLII/IIO 0 3HAYCHUHU KOOPAUHAT U UMITYJIbCA YaCTHULIbI

F) MOJIy4YHThb I/IH(l)OpMaI_II/IIO 0 3HAYCHHUHU SHCPIUU U UHTCPBAJIC BpEMCHH, B TCUCHUEC KOTOPOIr'0 YaCTula

r(d,T,10" B/’

F




10.
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HAMEET 3Ty DHEPTUI0
1) OIIHCATh 3aKOHBI TEPMOIMHAMUKH

YeMy paBHa JUIMHA BOJHBI ¢ Bpoiiiis i yacTuIbl, 001a1aromeil HMITYILCoM 3,3 10 % ke-mlc
a) 100 mm 6) 20 HM B) 0,2nm r) 0,1 mm 1) 0,2 am

CucTeMbl U3 KaKuX KBaHTOBBIX YaCTHI] OMUChIBalOTCS QyHKIMeH pacnpenenenus Gepmu-/lupaka.
a) CHCTEeMBI U3 YaCTHII C TONYLIENbIM CTHHOM

0) CucTeMbl U3 4acTHI] C LIEIBIM CITHHOM

B) CHCTeMBI U3 9aCTHI] C HYJIEBBIM CITTHOM

r) CHCTEMBI U3 YaCTHII, MPAKTUIECKH HE B3AUMOJIEHCTBYIONINX MEXTy cO00it

1) CHuCTeMBI U3 YAaCTHL OYECHBb BHICOKHX SHEPTUi

KaxkoB xapakTep TemrneparypHOil 3aBUCHUMOCTH AJIEKTPOIIPOBOJHOCTH METANIOB O, U

M

ITOJIYTIPOBOJTHUKOB O,

EE SR
0) o, ~1/T, o, ~ HesasucumomT
- AE
B) O, He 3a6ucumomT, o, ~exp——
' 2kT

no,~UT,o ~T

no,~T,0,~T?

UYro Ttakoe ypoenb Gepmu?

a) MaKCUMaJIbHasl YHEPIHsl 3JIEKTPOHOB B KpHUCTaJLIE

0) cpeiHss SHEPIUs AIEKTPOHOB B KpUCTaJLIe

B) MaKCHMAJIbHAs SHEPTHUs dIeKTPOHOB B kpucTamte mpu 0°K

I') MUHMMAaJIbHAasl SHEPIUs 3JIEKTPOHOB B KPHCTALIE

Ha puc. uzobpaxkensl cranioHapHble OpOUTHI aToMa BOJIOPOJa
cormacHo Mmozenu bopa, a Takke YCIOBHO H300paskeHbI
Mepexo/ibl AJIEKTpOHAa C OJHOW CTAallMOHAapHON OpOUTH Ha
JPYTYIO, COIPOBOXKIAOIIUECS N3JIyYeHUEM KBaHTa dHepruu. B
ynbTpadrosIeTOBON 00JIaCTH CIIEKTPa ITH MEPEXOIbl JAIOT CEPHUI0
Jlaiimana, B BuauMoi - baiabmepa, B MH(]pakpacHOW - cepuro
[Tamena. HaumbGonpiedt dactoTe KBaHTa B cepuu bambMmepa
COOTBETCTBYET IIEPEXOL. . .

ajn=4—->m=3 o)n=5-m=1
B)N=5—->m=2 nn=3-m=2.
CBsI3b B KYIIEpOBCKOM TIape B CBEPXITPOBOTHUKE 00ECIICUNBAIOT:
a) GoToHsI; 0) MarHoH#I; B) (OHOHBI; T') 9KCUTOHBI;

[TonynpoBOAHUK B BHJI€ TOHKOW TUTaCTHHBI BbICOTOM d = 1 cM u ymrHo# | = 10 cM momernieH B
OJIHOPOJIHOE MarHuTHOE mosie ¢ mHAayknuen B = 0,2 Tn. BekTrop MarHMTHON MHIYKIUH
NEePICHUKYJISAPEH IUIOCKOCTH TuTacTUHBI. K KOHIIAM TUIacTHHBI BAONL | mpuitoskeHo
nocrostHHoe Hanpsipkenue U = 300 B. OnpenenuTs X0TOBCKYIO pa3HOCTb MOTEHLIUAIOB, €CITU

3
MoCTOsIHHAs XoJu1a RX =0,1 m /K11, a ynensHoe conportusienue p = 0,5 Om-m.
a) UX= 54B 0) UX: 12B B) UX= 8,6B r) UX: 3,5B

Kaxoii 13 nprBeieHHbIX HUXKE IPpaUKOB ONMUCHIBAET PaCIpeIeIeHHE INTIOTHOCTH BEPOSATHOCTH
oOHapy>KeHHsI YaCTUIIbl B TOTEHIIMAIBHOM sIME JJI1 OCHOBHOTO COCTOSIHUS?
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Jemoncmpayuonnstii éapuanm KOHmMpoabHou padomur Nel
1. [Tomocth 06beMoM V = 1 J1 3aM0THEHA TETUIOBBIM M3NTydeHueM npu temmneparype T = 1000 K.
Haiitu termoemkocts Cv.

2. meetcs BakyyMHBIH (POTOIIEMEHT, OJTUH U3 JIEKTPOJOB KOTOPOT'O IIE3UEBBIH, APYTrod —
MenHbIA. OnpenenuTs MaKCUMaJIbHYI0 CKOPOCTh (POTO3IEKTPOHOB, MOIIETAIOIIMX K METHOMY
ANEKTPOJLY, IPY OCBELICHUH LE3UEBOT0 3JIEKTPOAA dJIEKTPOMAarHUTHBIM U3JIyYEHUEM C JNINHON
BOJIHBI (0,22 MKM, €CJIY 3JIEKTPOJIbl 3aMKHYTh CHApPYH HAKOPOTKO.

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

4. ITpoton ¢ kuaernueckoii sHeprueit T = 10 MsB nponeraer Ha pacctosauu b = 10 M ot
CBOOOTHOT'O TOKOMBUIETOCs 3eKTpoHa. HaliTu 3Hepruto, KOTOPYIO MOJYUYHT JIEKTPOH, CUMUTAa,
YTO TPAEKTOPHSI IPOTOHA NPSMOJIMHENHAS U 32 BPeMs [IPOJIETa 3JIEKTPOH OCTAETCS PAKTUUYECKU
HEMOBMKHBIM.

5. IlokouBIIHKIiCS aTOM BOIOPO/1a UCITYCTUI (POTOH, COOTBETCTBYIOIIMI IT'OJIOBHOM JINHUM CEPUU
Jlaiimana. Kakyto ckopocTs mproOpen atom?

Jemoncmpayuonnsiii éapuanm mecma Nel

1. Oddext KomnToHna 3akmtoyaercs B

1) B3aMOICHCTBHE O PJIEKTPOMArHUTHOTO U3YYECHHUS 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 TEKTPOHA U3 aTOMa, MPOMCXOSIIAs B pe3yIbTaTe 0e3bI3TydaTeIbHOTO Mepexo/ia
P HAJIMYWY B aTOME BaKaHCHUW HA BHYTPEHHEH JICKTPOHHOU 000JI0UKE.

2. B mogenu aroma TomcoHa:

1) JIEKTPOH CUMTAETCS HEMOIBUKHBIM;

2) IIOJIOKUTCIIBHO 3ap$[)K€HHa$[ qaCThb aTOMAa CHUTACTCS HeHOI[BI/I)KHOI\/’I, TaK KaK 3HAYUTCJIbHO
TsDKEJIee DIIEKTPOHA,

3) pa3Mep TOJIOKUTENHHO 3apPsSHKCHHOTO «ITYAMHTa» 3HAYUTEIIBHO OOJIbIIEe pa3Mepa dJIEKTPOHA;
4) SIEeKTPOHBI HAXOATCS HAa TOBEPXHOCTH MOJIOKUTENBHO 3aPSHKEHHOTO OOJIBIIOTO «ITYAUHTAY,
HpI/ITSIFI/IBaHCI) 207

5) 2NEeKTPOHBI HAXOAATCS BHYTPHU TOJIOKUTEINHHO 3aPsKEHHOTO «ITyAUHTa» U MOTYT COBEpIIATh
KoJIeOaHUSI OTHOCHTEIILHO MOJIOKCHHS PAaBHOBECHS,

6) 2IIEKTPOHBI COBEPIIAIOT JBUKEHHE BOKPYT MOJIOKUTEIHHO 3apsHKEHHON YacTH aToMa

3. [Tocre OMBITOB IO paccesTHUIO oi-9acTuIl Pesepdop/ clienaln BEIBOIBI:
1) cymecTByer siepHasi MOAEIb aTOMa;
2) OIBIT MOATBEPAMIIA MOJICIIb TOMCOHA;
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3) cyliecTByeT IJIaHeTapHasi MOJIeTb aTOMa;

4) B siipe CKOHIICHTPHPOBaHA MPAKTUYECKU BCS Macca aToOMa;
5) pa3Mepsl apa COMTOCTaBUMBI C pa3MepaMu aTOMa;

6) pa3Mephl pa 3HAYUTEIIEHO MEHBIIIE pa3MEPOB aToMa.

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

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

2) B CTATUCTUYECKOM MHTEPIIPETAINH: 3TO BEPOSITHOCTh UCTIBITATh PACCESTHUE OHON YaCTHUIIE;
3) oTa BenuurHa (GU3HYECKOTO CMBICIA HE UMEET;

4) ceueHne MyyKa pacCestHHbIX 4acTHIl B onbiTe Pesepdopra;

5) ceyeHue mydKa MaJ aroIIMX YacTHIL;

6) OTHOIIEHNE CeUEHUs ITyYKa PACCESTHHBIX YaCTUIl K MHTEHCUBHOCTHU MAAFOIINX YACTHII;

7) OTHOILIEHHE YHCTIa PACCESTHHBIX YACTHUI] K MHTEHCUBHOCTH MaJAIOUINX YaCTHUILI.

5. M3 cOOTHOIIIEHHS HEOTIPEIEIICHHOCTEH cieyeT

1) qacTtulia C OHpeI[eJIeHHI)IM 3HAYCHHUCM 3H€pFI/II/I xapaKTepmyeTcsl OHpeIIeJIeHHI)IM 3HAYCHHUCM
UMITyJIbCa

2) TOYHO I/I3M€pI/ITI) BpCMSI JKN3HU 4aCTUIIbI MOKHO JIMIIIb B TOM cnyqae, €CJIn y HEC TOYHO
omnpeesieH UMITYJIbC

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

4) TOYHO U3MEPHUTH FHEPTUIO Y CHCTEMbI MOYKHO JIHIIb B TOM CJIy4ae, €ClId CUCTEMa KHBET
0ECKOHEUHO JI0JIT0

6. ['umoTesa me bpoiins 3akioyaniack B TOM, 9TO

1) s,Apo MMeeT Malibie TI0 CPAaBHEHHIO C aTOMOM Pa3Mephbl

2) yactuia, o0Jaaaronas UMITYJILCOM, UMEET KaK BOJTHOBBIC TaK MU KOPITYCKYJISIPHbIE CBOMCTBA
3) TOYHO U3MEPHUTH BPEMsl )KHU3HU YaCTHI[BI MOKHO JIIIb B TOM Clly4ae, eClid Y Hee TOUHO
OTIpEJIeIIeH UMITYJIbC

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

7. JIyn ne bpoiinbs npruMeHUI CBOO TUIOTE3Yy K Mojiesin atoMa bopa. Yka3aTs BepHOe
YTBEPXKICHUE

1) u3MEHEeHHe CKOPOCTH DIICKTPOHA HE MPUBOJIUT €r0 K MePEeXo/1y Ha APYTyI OpOHUTY

2) B aToMe Ha «pa3pelIeHHBIX» YICKTPOHHBIX OPOUTAX YKIIAABIBACTCS MOTYIEI0E YUCIIO JITHH
BOJIH e bpoins

3) npu ABMXKEHUU IO CTAl[MOHAPHBIM OPOMTAM CKOPOCTh AJIEKTPOHA MEHSETCS

4) cranoHapHbIe opOUTHI bopa COOTBETCTBYIOT CTOSTYMM AJIEKTPOHHBIM BOsIHAM Jjie bpoitns B
aToMe

Kpurtepuu orieHMBaHUS BBHITTOJTHEHUS TECTA!

«Omauunoy: seimonanenue ot 85% g0 100 % TecTOBLIX 3adaHHUI;
«Xopowoy: BeimonHeHUE 0T 65% 10 85% TECTOBBIX 3aJaHMIA;
«Yooenemeopumenwvnoy: Beimonnenue 6onee 50% TECTOBBIX 3aaHUM;
«Heyooenemeopumenvnoy: soinonaHenue 50% 1 MeHee TeCTOBBIX 3a1aHH.

Ilpumep KonmponbHbIX 60NPOCOE
KakoB ¢u3udeckuii cMbICI yricen m U h B 006001menHo# Gopmyne banbmepa?
KakoBbI I7TMHBI BOJIH CaMbIX KOPOTKOBOJIHOBOW M JNTMHHOBOJIHOBOM JIMHUM cepuu [lamena?
KaxoBa ayinHa BOJIHBI, COOTBETCTBYIOIIAs I'paHulle cepun banbmepa?
KaxoBa wactora ronoBHoi# iuann cepuu Jlaitmana?
ATOMBI BOJIOpO/A HAXOJATCA B COCTOSIHUU ¢ n = 5. CKONBKO JIMHUN COJEPIKUT €ro CIEKTP

agbrwbnE
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U3ITyueHus?

6. B uem cocTouT CyTh KOMOMHAIIMOHHOIO NMpUHIHMIA Putna?

7. Vlcrionb3ysi KOMOMHAITMOHHBIA TPHHIMI, MOKAKUTE HA OJHOM M3 NPHUMEPOB, KaK MOXKHO
HOJYYHUTh YaCTOTY Ul BTOPOH AJTMHHOBOJIHOBOM JMHMU cepuu [lamieHa.

8. B uem 3akirouaeTcs CTaTUCTUYECKAsi HHTEPIIPETALUS BOJTHOBOM (DyHKIMH?

9. Jlnst kakux yacTull cupaBeayuBo ypasHeHue Llpenunrepa?

10.  Ilouemy ypaBuenue lllpenunrepa copMyIHpOBaHO KaK BOJHOBOE ypaBHEHHE?

11.  3anmmuTe BpeMeHHOE U cTalMoHapHoe ypaBHeHus Llpennnrepa u npoaHanu3upynre ux.

12. CosepmuTe mnepexoJ OT BpeMeHHOro ypaBHeHus LlpemuHrepa K CTalMOHApPHOMY.
3anumure OJHOMEPHOE BpPEMEHHOE M cTauuoHapHoe YypaBHeHus lllpeaunrepa wu
IIPOAHAIU3UPYUTE UX.

13.  3anmmuTe BpeMeHHOE U cTannoHapHoe ypaBHeHus llpeaunrepa B oneparopHoii popme u
IIPOAHAIU3UPYUTE UX.

14.  Kakoil BBIBOJ MOXXHO CcJieslaTh, CPaBHMB cTallMoOHapHoe ypaBHeHue lllpeaunrepa c
ypaBHEHHEM JJIsi COOCTBEHHBIX 3HAYCHUN M COOCTBEHHBIX (DYyHKIIHINA?

15.  3anmmute cranuoHapHoe ypaBHeHue lllpeaunrepa aias BoJOpOJONOA0OHOM CHCTEMBI.
[TpuBenuTe npuMepsl BOAOPOIONOJOOHBIX CUCTEM.

16.  Ilouemy Haumbonee NOAXOAALIEH KOOPAMHATHOM CHCTEMOW IJIi PACCMOTPEHHUS aToma

Bojiopona sBisieTcss cdepuueckas? lIpoananmm3upyiite (KauyeCTBEHHO) XOJ PEIICHUS
cTaunoHapHoro ypaBHeHus Llpenunrepa uist atoma BoA0poAa B chepruuecKux KOOpIUHATaX.
Kakue BbIBOABI CIIEYIOT U3 €T0 pelieHus?

17. 3anuiuTe COOCTBEHHBIE 3HAUEHHsI SHEPTUU IEKTPOHA B aTOME BOAOPOAA, ONpeesieMble
pemenueM ypaBHeHus lllpenunrepa, u npoaHaM3supyuTe UX. B 4yem oTiiMuMe U CXOJCTBO C
pesysbratamu Teopun bopa?

18.  Kakue BenmMYMHBI [JIs JICKTPOHA B aTOME OMPEICNICHBI, €CITH N3BECTHBI KBAHTOBBIEC YHCIIA
n, | m m?
19.  Tloyemy KBaHTOBas MEXaHHKa HE UCIIOJIB3YET MPEICTaBICHHE 00 AIEKTPOHHBIX OpOUTAX?

Yto XapPaKTCPU3YIOT KBAHTOBBIC YHCJIA 1, l um?

Temwt pechepamoe unu 0oknaooe
1. PenukToBoe M3IyueHUE
2. TlupomeTpsl U TEIUIOBU30pbI. TEXHOIOTUN U TPUMEHEHHE.
3. ConHeuHble O0aTapen: TEXHOJIOTHH, COBPEMEHHOE COCTOSIHHE U TIEPCIIEKTUBEI Pa3BUTHSL.
4. Jludpakuus pEeHTreHOBCKOTO HU3NMYUYEHUS M PEHTTCHOCTPYKTYPHBIH aHadu3 CTPOCHUS
BEIIIECTBA.
DONEeKTPOHHBIN MapaMarHUTHBIA PE30HAHC U SACPHBI MATHUTHBIN pEe30HAHC.
Dddext Pamzayspa-Tayncena.
BpamarenapHas CHEKTPOCKOMUS KaK BHICOKOTOUHBIM METOJ ONIPEAETICHHUS T€OMETPUUECKUX
napamMeTpoB MOJIEKYJI.
8. T'mranTckoe KOMOMHAIIMOHHOE PACCESIHUE U €T0 TPUMEHEHHE K U3yUEHHIO OMOJIOTHYECKUX
MOJIEKYJT
9. KBaHTOBO-KackaJHBIC Ja3epbl: TEXHOJIOTHUS U TPUMEHEHUE.
10. Jlazep Ha CBOOOAHBIX JICKTPOHAX: TEXHOJIOTHS ¥ IPUMEHECHHE.
11. CeepxmnpoBogumocts. Dpdexr Meiicuepa. [Tonstue 06 adpdexte xo3edcona.
12. won loTTkm
13. [MomynpoBOAHUKOBBIE TUOABI M TPUOJIBI (TPAH3UCTOPHI).

No o

Kputepuu onieHnBanus pedeparoB npu AOKIaAe B YCTHOU (opme.

Cooeporcanue 0oknaoa: aHaT3UPYET U3YyUEHHBIN MaTepuall, BeIIEsIeT Han0oJiee 3HaUNMbIe
JUTISL PaCKPBITHS TeMbI (DaKThl, HAyYHBIE TIOJIOKEHUS, COOTIOAET JIOTHYECKYTO
MOCJIEIOBATEIbHOCTh B U3JI0KEHUH MaTepuara.

Ilpeocmaenenue 0oknaoa: VCrionb3yeT WILTIOCTPATUBHBIC, HATJIAIHBIE MATEPHUAIIbI, BIIAJIEET
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KYJbTYpOH peuHu.
Apzymenmayus omeemos Ha 60nPOCHL: POSIBISIET KPUTUYECKOE MBILIUICHHUE.
IlIpumepnwiii nepeuens 60npocoé K IK3ameny

1.

How

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Knaccuueckas kapTuHa MUpa U HEOOXOIMMOCTh BBEIEHHUS KBAHTOBBIX IPEICTABICHHH.
[Tpobnema paBHOBECHOTO 3JIEKTPOMArHUTHOTO U3nydeHus. @otorppext. DPdext
Komnrona. Topmo3HOe peHTreHOBCKOE u3iyueHue. KBaHTOBBIN nipeaest.

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

Atom Tomcona. Oneitel Pesepdopaa. [lnanerapaas Mmojens aroma.

Atom bopa. Monens bopa u runotesa ae bpoiins. PenstuBuctckoe 06001eHne Moaeu
Bopa. DxcnepuMeHTanbHOE 10Ka3aTEIbCTBO JUCKPETHON CTPYKTYPbl aTOMHBIX YPOBHEH.
OnbiTel @panka u ['epiia. M30Tonnyeckuii CIBUT aTOMHBIX YpOBHENH. MIOOHHBIN aTOM
BOZIOpPOAA.

MHorouacTiu4Has KBaHTOBas CUCTeMa. [|BH>KEHHE BOJIHOBBIX ITakeToB. [IpenenbHblii
Nepexo]l K KJIACCUUECKOol MexaHuke. ONTUKO-MEXaHUYeCcKasi aHaJIOTUsl.

CrannonapHoe ypasHenue llIpenunrepa. CrieKTpel IPOCTENIINX OJJHOMEPHBIX CUCTEM.
CBoboaHOe nBMKEHUE YacTUIBl. YacTriia B 0ECKOHEYHO IITyOOKOH MPSIMOYTOIBHOM
NOTEHLIUaNbHOM siMe. YacThuiia B IpsIMOYTOJIBHOM OTEHIUAIBHOM sIME KOHEYHOU
TITyOUHBI.

TyHHenbHbIN 3QPeKT. ABTOIEKTPOHHAS SMUCCHS. SIBJIEHUE 0. - pacrajia aTOMHbIX sep.
TyHHenbHAas MOHU3ALIMS ATOMOB B ONITUYECKOM MoJ1€. TyHHEIbHBIH MUKPOCKOIL.
TyHHenbHbIN 3P PEKT: onTUYecKas aHaJIOTUsl.

Ilepnonnueckuii noTeHIHAN. I'apMOHUYECKUI OCIIMILIATOP.

CrannoHapHble COCTOSIHUS B LEHTPAIbHO — CHMMETPUYHOM I10JIE.

OpOuTanbHBIA MEXaHUYECKUI 1 MAarHUTHBII MOMEHTBI 3JIEKTPOHA. DKCIEPUMEHTAIbHOE
OIpeieIeHne AaTOMHBIX MarHUTHBIX MOMEHTOB. COOCTBEHHBII MEXaHUYECKUN U
MarHUTHbII MOMEHTHI A1eKTpoHa. CrinH. CokeHne HEB3auMOIEHCTBYIOIIMX MOMEHTOB
KOJIMYECTBA JIBUKEHUS.

CucremaTka cocTosiHUI aroma Bojopo/a. [IpubnmkenHoe perieHrne CTaliOHapHOTro
ypaBHeHnus llpenunrepa. Teopust BO3MyIICHUM.

N3oTonnueckoe cMelIeHNe aTOMHBIX YPOBHEHN, CBI3aHHOE C KOHEYHBIM pa3MepOM sJIpa.
ToHKas cTpyKTypa CIIeKTpa aToMa BoJopoaa. TOHKas CTpyKTypa CIIEKTPOB
MHOT'03JIEKTPOHHBIX aTOMOB. [IoHATHE O CBEPXTOHKOI CTPYKTYpE aTOMHBIX CIIEKTPOB.
ToxnecTBeHHOCTh MUKpodacTHIl. bo3onsl u ¢pepmuonsl. [Tpunun [Naymu.
MHoroanekTpoHHbIi arom. [Ipubnuxkenre caMocoriiacoBaHHOTO MOJIS.

ATOMHBIE 000JIOYKH U 1101000JI0UKH. DINEKTPOHHAsI KOH(UTYpaLus. ATOMBI IETOYHBIX
MeTayIoB. AToM renus. O01ye TPUHIIUIIBI ONTMCAHUSI MHOTO3JIEKTPOHHBIX aTOMOB.
3arosHeHNE aTOMHBIX 000JI0UeK 3JIEKTPOHAMHU. TepMbl MHOTO3JIEKTPOHHBIX aTOMOB.
Tonkas crpykrypa Tepma. Cocrosiaus. [Ipasuno naTepBanos Jlanae. [Ipudmmkenue LS -
¥ jj -cBsi3eit. OcHOBHBIE TepMbl aTOMOB. [IpaBmina XyHna.

B3anMozeiicTBre KBaHTOBOM CHCTEMBI € JJIEKTPOMATHUTHBIM nosieM. HecrtanmonapHas
Teopust Bo3MyueHui. [IpaBuia orbopa.

CrnekTpanbHble cepuu aToMa Boopoaa. CIeKTpajJbHbIE CEPUHA aTOMOB IIETOYHBIX
METAJIJIOB. DJIEKTPOMarHUTHBIE TIEPEXO0/Ibl B MHOTO3JIEKTPOHHBIX aTOMAX.

KBaHTOBOE 27IEKTPOMArHUTHOE I0JIE U €T0 B3aUMOJEHCTBHE C AaTOMOM.
DJIEeKTPOMAarHUTHOE TOJIe KaK KBAaHTOBBIA OOBEKT.

B3anMopeicTBre aTOMHOM CHCTEMBI C KBAHTOBBIM JIEKTPOMArHUTHBIM ITOJIEM.
CrioHTaHHBIE TTepeX0/Ibl. Y IIUPEHUE CIIEKTPATIbHBIX JIUHUHN. JISMOOBCKUI CIBUT
ATOMHBIX YPOBHEM.

[Tepexo/ibl BHYTPEHHUX 3JIEKTPOHOB B aTOMaX. XapaKTEpPUCTUUECKOE PEHTTEHOBCKOE
usnydeHue. 3akoH Moznu. Dddekt Oxe.
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21. AtoM B marHuTHOM 1oJie. DdexT 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 BpalaTelbHyl0. AnadaTiueckoe npuoimKkeHne. DIeKTPOHHbIE, KojiebaTelbHbIe U
BpalllaTeIbHbIE YPOBHH SHEPTUU U CIIEKTPHI IBYXaTOMHOW MOJICKYITHI.

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

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

25. KoHTaKT IBYyX METAJIJIOB 110 30HHOW TEOPUH. TEepPMOAIEKTPUYECKUE SIBICHUS U UX
MIPUMEHEHUE.

26. BeImpsmMiieHne Ha KOHTAKTe METaLI - OJYIPOBOAHUK (Ouod [llommku)

27. KOHTaKT 3JIeKTPOHHOTO U JBIPOYHOTO MOTYIPOBOIHUKOB (P-n-Nnepexoo).
[TorynpoBOIHUKOBBIE TUOIBI U TPUOBI (TPAH3UCTOPHI).

Ilpumeput 3a0au na Ix3amene

1. HaiiTu cpenHiow JIMHY BOJIHBI e bpoiiis TemioBoro HeHTpoHa, TO €CTh HaXOIAIIerocs
B TEIUIOBOM PAaBHOBECHH C OKpYXKarollei cpenoi, nmpu komHatHoi temmneparype 300 K.

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

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

4. Hamwucarh ¢ TOMOIIBIO MpaBuil XyHAA CHEKTPAIbHBII CUMBOJ OCHOBHOTO TE€pPMa aToOMa,
SIMHCTBCHHAS HE3aIOJHCHHAS 1MO000JI0YKa KOTOPOTro 3amoiHeHa: a) Ha 1/3, u S = 1; 0)
Ha 70%, u S = 3/2.

5. Haiitu HanpspkeHne Ha PEeHTT€HOBCKOM TpyOKe ¢ HUKEIEBBIM aHTHUKATOOM, €CJIM Pa3HOCTh JTMH
BotH Ko-mrHIM 1 KOpOTKOBOJ’IHOBOﬁ T'paHHIBbI CINIOMIHOTO PEHTTCHOBCKOI'O CIICKTPA paBHA 84 M.

Ilpumeput 3x3amenayuonnvlx oOunemos
BWJIET 1

1. Knaccuueckast kKapTMHa MUpa U HE0OOXOUMOCTb BBE/IEHUSI KBAHTOBBIX IPEICTABICHUH.
[Tpobnema paBHOBECHOTO 3JEKTPOMArHUTHOTO U3yueHUus. DoTordexT.

2. MBoronnyeckoe CMEIIeHNE aTOMHBIX YPOBHEH, CBSI3aHHOE ¢ KOHEYHBIM pPa3MepoOM sIpa.
ToHKas CTpyKTypa CIIEKTpa aToMa BOAOPOoaa. TOHKas CTPYKTypa CIIEKTPOB MHOT'OJJIEKTPOHHBIX
aTOMOB.

3. 3agaua: [lpu yBenuveHNH HANPsDKEHHS HA peHTreHoBckol TpyOke ot Ui = 10 kB no U2= 20 kB
WHTEPBaJ JJIUH BOIH MeXAy Ko-IMHUEN 1 KOPOTKOBOJHOBOM I'PaHULIEH CIUIOIIHOTO PEHTI€HOBCKOTO
cnekTpa yBenuuuics B n = 3,0 pa3a. OnpeaenuTts NOPsIKOBBIA HOMED 3JIEMEHTA aHTUKATOJA TOU
TpyOKH.

BUJIET 2

1. Dpdext Komntona. TopMo3HOe peHTI€HOBCKOE U3TydeHue. KBaHTOBBIN mpenen.

2. ToxnecTBeHHOCTh MUKpodacTHIl. bo3onsl u pepmuonsl. [Tpuaiun [aymu.
MHorosnekTpoHHbIi atoM. [Tpubinxenne caMocoriacoBaHHOTO MOJS.

3. 3agaya: DIeKTpOH ¢ KMHETHYeCKOi sHeprueit T ~ 4 3B nokanu3zoBan B o0Onactu pazmepom | =
1 mMxM. OneHuTp ¢ TIOMOILIBIO COOTHOIIEHHS HEONPEIEICHHOCTEN OTHOCUTEIBHYIO
HEOIIPEAEIEHHOCTD €r0 CKOPOCTH.



22

BUJIET 3.

1. ®oton. I'nnotesa ne bpoiinsa. KopiyckynspHo-BoIHOBOM yanu3M. BonHoBoI maker.
COOTHOIIEHHS HEOTIPEEIIEHHOCTEN.

2. ATOMHBIE O0OJOYKH U MOJO00O0JSOYKU. DIEKTPOHHAs KOH(MUTYypauus. ATOMBI IIEIOYHBIX
MeTaJIoB. AToM renus. O0Iye TPUHIIMIIBI OMTMCAHUS MHOTO3JIEKTPOHHBIX aTOMOB.

3. Bamaya: BonHoBas (pyHKIHMS YaCTHUIIBI MacChl M JJIsi OCHOBHOT'O COCTOSIHHSI B OJHOMEPHOM
norennmansHoM noine U(X) = kx%/2 mmeer Bun y = Aexp(-ax?), rae A — HOPMHUPOBOYHBIIA
KOX((UITMEHT, 0. — TIOJIOKUTENNbHAS TTocTosiHHAs. Haliti ¢ momometo ypaBaenus [lpenunrepa
MOCTOSTHHYIO O M D)HEprui0 E 4acTUIIbI B 3TOM COCTOSIHUU.

Kpurepuu sx3aMeHallMOHHON OLIEHKH.

OneHka «omauyno»: CBOOOHO BIaJCET TEOPETUUECKUMHU MOHATHAMM JUCLUIUIMHBI,
NPOSIBIISIET CHCTEMHOCTh 3HAHUH Y4eOHOr0 MaTepHaja U ClIOCOOHOCTh YCTaHABIMBATh CBSI3U
MEXly TEOPETUYECKUMU MOHATUSAMU; YMEET JEJIaTh IIEPEHOC TEOPETUYECKUX 3HAHNUN B
NPaKTUYECKYIO 00JIACTh MPUMEHEHHS; YMEET CBOOOHO BBIIIOIHATH 3a/IaHHsI, TPEIYCMOTPEHHBIC
IIPOrPaMMOii, yCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JOIIOJIHUTEIbHON JINTEPATYpOH,
PEKOMEHAOBaHHOW POTPaMMOii; TOHUMAET 3HaYeHUE MPUOOPETEHHBIX 3HAHUM 1151 Oy ayIeit
npodeccuu, NposBISET TBOPUECKHUE CIIOCOOHOCTH B TOHUMaHHUHU, U3JI0)KEHUH U UCITIOJIb30BaHUH
y4e€0HO-IIPOrpaMMHOI0 MaTepHala.

OreHKa «xopouto»: CTyJIeHT Bia/leeT TEOPETUYECKUMH 3HAaHUSMHU, JOCTATOYHO CBOOOIHO
ONEPUPYET UMU; YCIEIIHO BBIIOJHAET IPEAYCMOTPEHHBIE B IPOIPaMMe 3aJaHus, YCBOWII
OCHOBHYIO JINTEPATypPy, PEKOMEHA0BAHHYIO B IPOIPaMME; MIOKAa3bIBAET CUCTEMATHUECKUN
XapakTep 3HaHUH MO0 JUCUUILIMHE U CIIOCOOEH K UX CaMOCTOSITEIbHOMY HOIOJIHEHUIO U
OOHOBJICHHIO B XOJI€ JaJibHEeHIel yueOHoH paboThl U TPOoeCCHOHATBHOMN 1A TEIbHOCTH;
OCYIIECTBJISIET YaCTUYHbBIN MIEPEHOC TEOPETUUECKUX 3HAHUN B IPUKIIAHYIO 00JIaCTh; IPOSBISET
HE3HAYUTEJIbHbIE HAPYLICHNS] B YCTAaHOBJIEHUHU B3aUMOCBSI3U MEXy TEOPETHUECKUMU
MOHATUSAMH.

OreHka «y0oeiemeopumenbHoy»: CTyI€HT OOHApYKUBAET 3HAaHHE OCHOBHOT'O Y4eOHOI0
MaTtepuaia B 00bemMe, He00X0IUMOM JUTsl TalibHEHIel yueObl U MPECTOSIIeH paboTh 1O
npodeccuu; CpaBIsIeTcs ¢ BBIMOJIHEHUEM 3aJaHUH, IPEAyCMOTPEHHBIX IPOrPaMMO; 3HAKOM C
OCHOBHOM JINTEPATypOil, pPEKOMEHIOBAHHOM IIPOrPAMMON; TOIIyCKAET NOTPELTHOCTH B OTBETE B
XOJIe UTOTOBOM aTrTecTalu, HO 001aJaeT HEOOXOIMMBIMU 3HAHUAMU JJIS1 UX YCTPAHEHUS 0]
PYKOBOJICTBOM HPENOAABATENS.

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

MaTepI/IaJIbI AJIsI MPOBEACHUSA TEKYIIETI0 U IIPOMEKYTOTHOI0 KOHTPOJISA 3HAHUH CTYAECHTOB:

Ne Buj xonTposs KonTtposmpyembie TeMbl Kontpoaunpyembie
(pa3neJbl) KOMIIeTeHIIUU/
HHIMKATOPBI
1 | Tekymuii KOHTPOJIb Bce temsl OIIK-1
2 | Oruér no naboparopHoit pabore | Tembl 2-6 OIIK-1
3 IIpomexxyTounas arrecranus Bce temsl OIIK-1
4 | Dk3ameH Bce Tembl OIIK-1
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[Tporpamma coctaBieHa B cooTBeTcTBUU ¢ DenepanbHbIM TOCy1apCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM 1O HampasieHuto noArotoBku 11.03.04 DyiekTpoHNKa M HAHOJIEKTPOHHUKA.

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

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

[Iporpamma paccMoTpeHa Ha 3acelaHnu Kadeapbl 001ed U IKCIEPUMEHTAJILHOH (PU3UKH
ury

« 26 » wmapra 2024 r.

ITporoxon Ne 7

g
3aB.kadenpoi /4 n.¢.-m..H. [aBpuitrok A.A.

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

NpeABAPUTETLHOT0 MMCHMEHHOTO0 pa3pelieHusi Kadeapbl-pa3padoTyuKa MPOrPaMMbl.



