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COIAEPKXKAHHUE

Tunosas yueOHas mporpamma JUCHUTUTHHBI "DU3KHKa aTOMOB U ATOMHBIX SIBIICHUN ™

Yacte 1 Pabouast yuebnas nmporpamMma TUCHHUIUIMHBI «DH3UKa aTOMOB M aTOMHBIX SIBJICHU»
1.1 Ilenu nzyyeHus: TUCHUILTUHBI «PU3MKA AaTOMOB M aTOMHBIX SIBJICHHII

1.2 Conepxanue AUCUUILUIUHBI «PU3UKa aTOMOB U @TOMHBIX SIBICHUI»

1.3 YueOHO-MeTOqUUECKOE 00ecreueHre JUCIMIUTMHLI «DHU31Ka aTOMOB U ATOMHBIX SIBJICHUI)
1.3.1 Conepxanue TeM AUCUUIUIMHBI «PU3UKa aTOMOB U @TOMHBIX SIBIICHUI

1.3.2 Crircok OCHOBHOM U JJOTIOJIHUTEIbHOM JINTEPATYPbI

1.3.2.1 OcHoBHas uTeparypa

1.3.2.2 JlononHUTENIbHAS IUTEpaTypa

1.3.3 Meroaudeckre peKoMeHaaIuu (MaTepHralibl) JIJIs IpernoiaBarenei

1.3.4 Metoauueckue ykazaHus JUisl CTYJI€HTOB

1.3.4.1 MeTtonuyeckue peKOMEHAAUNHU 10 U3YYEHUIO JUCLUTIINHBI

1.3.4.2 [Inansl MMPAKTUYCCKUX 3aHATUN U METOJAMYECKHUE PEKOMEH/IALIMHU 10 ITOATOTOBKE K HUM

1.3.4.3 MeTouueckre peKOMEH/IAlUK 110 CAMOCTOSTENIbHON paboTe U TeMaTHKa JOKJIaI0B
1.4 TpeboBaHUs K YPOBHIO OCBOCHHUS JUCHIUIUIMHBI «DU3MKa aTOMOB U aTOMHBIX SIBJICHUI)

Yactp 2 Marepualibl, ycTaHaBIMBAIOLIUE COAEPKAHUE U MOPAIOK MPOBEACHUS IPOMEKYTOUHBIX

Y UTOTOBBIX aTTECTAllMN MO JUCHUIUINHE «DPU3HKa aTOMOB U ATOMHBIX SIBJICHUI»
2.1 KoHTpoJIBHBIE BOIIPOCHI K 9K3aMEHY IO JUCHUILUINHE «DHU31Ka aTOMOB M aTOMHBIX SIBJICHUN»
2.2 KoHTpoJibHbIE pabOThI /I IPOBEPKU TEKYIIHUX 3HAHUI CTY/IEHTOB

2.3 KonTposnbHas paboTa 11 IpOBEPKU UTOTOBBIX 3HAHUN

YUYEBHAS ITPOT'PAMMA 110 JTUCHUITVIMHE
«®Pu3uKa aTOMOB M ATOMHBIX SIBJICHUI)

TPEBOBAHUS TOCYIAPCTBEHHOI'O OBPA30OBATEJIBHOT'O
CTAHIAPTA BBICILIEI'O IIPO®ECCUOHAJILHOI'O OBPA30OBAHIS
(Hampasnenne 010400.62-®U3UKA) K OBS3ATEJILHOMY MUHUMYMY
COJIEP)KAHU ST OCHOBHOM OBPA3ZOBATEJIBHOM I[TPOI'PAMMBI
ITOAI'OTOBKHM BBIITYCHUKA I10 KYPCY " ®du3unka aToM0OB M1 aTOMHBIX
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Mukpomup. BosiHbl 1 kBaHTBI. YacTUILbl ¥ BOTHBI. OCHOBHBIE

9KCIICPUMCHTAJIbHBIC TAaHHBIC O CTPOCHHUH aTOMaA. OCHOBBI KBAaHTOBO-
MCXaHHYCCKUX HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHHUHU aTOMA. OI[HOBJIGKTpOHHLIﬁ aToM.

MHOI‘OBJ’ICKTPOHHBIG aTOMBI. 9JI€KTpOMaFHI/ITHBIC IICPCXOoabl B aTOMAX.

PenTrenoBckue CIICKTPBLI. ATOM B 1moJji¢ BHEIITHUX CHJIL. MOJ'ICKyJ'Ia.

MaKPOCKOHI/I‘{CCKI/Ie KBAHTOBBIC sABJICHUS. CTaTUCTUYCCKUE paciapcaciacHus

®epmu - {upaka u bose - OiiHmrelina. Heprus @epmu. CBEpXnpoOBOIUMOCTb U
CBEPXTEKYYECTh U UX KBAHTOBAs MMPUPO/IA.

O0bLeM THCHUILIHHLI U BUWILI V4€0HOM PA00THI.

Bunsl 3ansatuit

Bcero uacos

OO611ast Tpy10€MKOCTb 144
AyYIUTOpHBIE 3aHATUS 78
Jlexmuu (JI) 38
[TpakTryeckue 3aHATUSA 38
CamocrostenpHas padota (CP) 30
dopma UTOrOoBOrO KOHTPOJIS DK3aMeH.

PacnpenesieHre 4acoB JMCHHUILIMHLI (10 TeMaM M BWjIaM padoT).

HanmvenoBanue paznenoB u TeM | Bcero gacos Ayn. Ay, (CP)
3aHATHS
No 3ansaTus
(D
/I (ITp)
1. Tema 1. Beenenue. 4 2 2
OKCcIepUMEHTaIbHBIE OCHOBBI
aTOMHOH (pU3HKH
2. 1.1. Mexanuctrudeckas KapTHHA 4 2 2

MUpa. DIEKTPOJUHAMHKA.
IInanerapHas Mozenb aToMa
Pesepdopna. ToxnecTBEeHHOCTH
Y YCTOMYUBOCTH aTOMOB.
Wznyuenue yepHOro Tena.
®opmyna [lnanka




1.2. JIuCKpEeTHOCTh YpOBHEH
sHepruu. ONTHYECKHE CIIEKTPHI
atoMoB. CHIEKTpabHBIC CEPUH U
CIICKTPAJIbHBIE TCPMBIL.
IToctynater bopa. ATom
BOJIOpOJIA

1.3. BoaHoBbIE CBOICTBA
MHKpo4dacTull. I unoresa zie
Bpoiimns. OKCIIEPUMEHTHI
JlBUCcCcoHa u Jxepmepa.
BonnoBeie  maketel.  Croektp
BOJHOBOTrO Taketa. PazoBas u
TPYIIOBast CKOPOCTH.

CooTtHoleHue
Heolpe/eIeHHOCTeN
IeiizenOepra. Y cTOWYHBOCTH

BOJIHOBBIX ITakeToB. Puznueckuii
cMbICI BOJH e bpoitns.

Du3nUeCcKUe MPUHLUIIBI
KBaHTOBOW MEXaHUKHU

2.1. BonaoBas

¢yaknus. CBOWCTBAa BOJTHOBOM
¢yskiyn. BonHoBas GpyHKIMs
cBOOOIHOI yacTuIbl. [IpyuHITATT
cynepno3zuuuu. OnepaTtop
MIPOEKIIUU UMITYJIbCA.
CoOcTBEeHHBIC (DYHKITUH,
coOCTBEHHBIE 3HAUCHUS U UX
¢dusnueckuii cmbici. Cpeanee
3HaueHnue. Oneparop
KHHETUYECKOHN 3HEpTUH.
OmnepaTopbl KOOPUHATHI,
MOTEHIMAJIBHON HEPrUH.

2.2. F'aMUIbTOHMAH.
CranmoHapHOE ypaBHEHHE
penunrepa. Ckooku [Tyaccona.
dopMaiipHas cxema anmapara
KBAaHTOBOH MEXaHUKH.
HecraumonapHoe ypaBHeHHE
IIpenunrepa.

VYpoBau sHepruu. OTHOMEPHBIN
HOTEHIHATbHBII SATINK:
JHEPreTHYECKUE YPOBHH,
BOJTHOBBIE (DYHKIIWH.

2.3. KBaHTOBaHUe MOMEHTA
numryibca. KBantoBas MexaHuka
B Tpex wusMepeHusx. Omepatop
MPOCKIMA MOMEHTa HMITYJIbCa.
CoOcTBEeHHBIC hyHKIIH u
3HAYEHHUS OIepaTropa IPOCKIIUU
MOMEHTA HMITyJIbCA.
KBaHTOBaHHE KBajpaTa MOMCHTA
HUMITyJIbCa




10.

Tema 3. CtpoeHue u cBOiCTBa
aTOMOB

11.

3.1. KBanroBas Mozenbp aromMa
Bojloposia. 'aMunpTOHMAH IS
BOJIOPOIOTIOTOOHBIX aTOMOB.
Paznenenne  mepeMeHHBIX B
YPaBHEHUU [IIpenunrepa.
Pemrenne mist yriioBoit GyHKITHH.
Pemenune g paauanbHON
(yukuun. KBaHTOBaHUE SHEPIHUU.
KBanToBbIe qHCa,
XapaKTepU3yroLIe COCTOSIHHE
aTroMma.

12.

3.2.  CoOcrBeHHble  (DYHKIUH
raMHJIbTOHHAHA. I'papuku
IUIOTHOCTH  BEPOSATHOCTH IS
paanambHOTO " YTIIOBOTO
pacnpeneneHus AJIEKTPOHA.
YpoBHU BHepruu. BripoxaeHue
yposueii. [IpaBuna or6opa.

11.

3.3. AToMsI IIET0YHBIX
MeTaIoB. PU3HYECKHE CBOKMCTBA
IIEJOYHBIX METAIOB. YPOBHH
sHepruu. CHeKTpajbHBIC CEepUU
[IEJIOYHBIX METAJUIOB.

12.

3.4, MaruurtHsie CBOMCTBa
aToMa. MarauTHbIN

opOUTaIbHBIA MOMEHT H €ro
KBaHTOBaHHE. | MpOMarHuTHOE
oTHoleHue. Marneton bopa.
Omnpit Iltepna — INepnaxa. Criun
anektpona. CriuH — opOuTanpHOE
B3anMOJICHCTBHUE. Tounkas

CTPYKTypa CIIEKTPOB

13.

3.5. BekropHass Mojaenb aTOMOB.
ITonHBI MeXaHUYECKHMH MOMEHT
M ero KBaHTOBaHHWE. MarHuTHBIN
MoMeHT aroMa. ®Daxrtop Jlanne.
Oddexr 3eemana. [lomsspuzamms
3eeMaHOBCKHX KOMIIOHEHT. CruH
(hoToHa

14.

3.6. KBanToBas MEeXaHHKa
KOJUIEKTMBA YacCTHII. YpaBHEHHE
Ipenunrepa JUIst IBYX
MHUKpoUacTHLl. TO)XJIeCTBEHHbIE
gacturpl. CUMMeETpUYHBIE U
AQHTHCUMMETPUYHBIE  BOJIHOBBIE
¢ysakuuu. [punnun [Naymnn.

15.

3.7. Tlepwomnyeckas cucrema
3JIEMEHTOB MeHzeneesa.
OnexkTpoHHasi  KOHGUrypauus.




IlpaBuna  Xynga.  OcHOBHOeE

COCTOSTHHE. Pentrenosckue

CIICKTPBHI.

UTOIoO 64 30 22 16




1.1. Hean n3ydyeHus TUCHUIINHBI «DH3HKA AaTOMOB W ATOMHBIX SIBJICHHI»

Hucuuminna «®du3rka aTOMOB U aTOMHBIX SIBJIEHUN » U3y4aeTcs B MATOM ceMecTpe. JlaHHbIH Kypc
(hopMUPYET Yy CTYICHTOB KBAHTOBO-MEXaHHMUYECKOE MBINUICHNUE, (YHIAMECHTAIbHBIC TCOPETUICCKUC
3HAHUS ¥ IIPAKTHICCKIE HABBIKU B 001acTH aTOMHOM Qusnku. Ocoboe 3HaUYCHNE AUCITUTUIHHEI
OTIPECIIACTCS BO3POCIINM yACIHHBIM BECOM HAYYHBIX UCCIICIOBAHHUI U TEXHOJOTHIA B (DU3HKE
MHUKpPOMHpA B HACTOSAIIEE BpeMsl. by Iymiuii crieruaimcT TOMKEeH YeTKO IPECTABIATE: 9TO B IIPO0IeMax:
CBSI3aHHBIX CO CBOMCTBaMHM MUKPOMUPA, HATJISIHOCTh U KJIACCHYECKUH MOIX 0] OKa3bIBAIOTCS
HENPUTOTHBIMHU M YCTYNAIOT MECTO MMPUHIMITHATHHO HOBBIM ITOIX0/IaM.

Henau n 3axa4n IMCUMILINHBI, €e MECTO B YueOHOM mpoluecce

VYueOHas nporpamMma «Du3rka aTOMOB ¥ aTOMHBIX sIBJICHHIT» oTHOCUTCS K «[IpodeccnonanpHoMy
ukiIy». Kype atoMHOM pr3uky HE0OX0IUM JIJIs1 OCBOCHHS TIOCTIeNYIOMNX 0a30BhIX KypcoB «KBaHTOBAS
MexaHnKay», «Du3uka TBepAoro Tenay, « I BeproTensHas 3JeKTPOHUKAY, CTIEIIKYPCOB.

st n3ydenuns JaHHOW y9eOHOW AUCIUIUTHHBI HEOOXOAMMEI 3HAHWSI, yMEHHUS M HaBBIKU, (POPMHUPYEMBIE
quctiminHamMu «Mexanukay, «MonekynsapHas Gu3ukay, « NEeKTPHIECTBO U MarHETH3M» M «OTITHKAY.

Henblo npenoaBanus TUCHUTLTAHB «DU3MKa aTOMOB M aTOMHBIX SBIICHUID) SIBIIAETCS TIOTyUCHHE
CTYJICHTaMU OCHOBOIIOJIArAlOIIUX MPEACTABICHUN 0 (PyHIaMEHTAILHOM CTPOCHUM MaTepUH Ha
MHUKPOCKOITUYECKUX MacITabax u GU3NIECKUX MPUHIIIAX, JISKAINX B OCHOBE MUKpomupa. Kypc
JIOJIKEH CII0COOCTBOBATh (POPMHUPOBAHHUIO Y CTYICHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHMUS, PA3BUTHIO HAYYHOTO MBITILICHHS.

I'maBHOIT 3ama4el Kypca sBJISICTCS OBJIaJICHUE OCHOBHBIMH (DU3MUECKUMU MOHATHSIMU U 3aKOHAMH,
JIEACTBYIONIUMH B MUKPOMHDE, MTOJIYICHHE MPEACTABICHUM 0 MOJICISIX U METO/IaX HAyYHBIX
uccienoannii. Kypc momxken coco6cTBoBaTh (POPMHUPOBAHUIO y CTYIEHTOB SICHOTO MPEICTABICHUS O
(hU3UYECKOM KapTHHE MUPA KaK OCHOBE IICIOCTHOCTH U MHOTOO0Opa3usl MPUPOIbL.

B pesynbrare usyueHuss AUCHUILUIUHEBI «DU3UKA aTOMOB U ATOMHBIX SIBJICHHID CTYIEHTHI TOJKHBI

3HaTh 00 OCHOBHBIX (DM3UYECKUX SBICHUSIX M OCHOBHBIX 3aKOHAX aTOMHOHN (PM3MKH; TPaHUIBI UX
NPUMEHUMOCTH; 00 OCHOBHBIX (PM3MYECKHUX BEIMUUHAX U PU3MUECKUX KOHCTAHTaX, X ONpelesIeHHE,
CMBICTI; €TUHUIIBI U3MEPEHUS; KOHIIETITYaJIbHBIX MPOOJIeMax KBAHTOBOM MEXaHHUKH, CBA3aHHBIX C
n3MepeHneM (GU3NUECKUX BETHUNH.

YMeTb HCTOJIKOBATh CMBICI (DU3NYECKUX BEIUYHH U MTOHATHH, (POPMYINPOBATH OCHOBHBIE TIOJI0KEHUS
aTOMHOH (PM3HMKH; UCTIOJIL30BATh MATEMATUIECKUH anmnapar; Hapsiy ¢ eAMHUIIAMA H3MEPEHHUS CHCTEMBI
CH nonb3oBaThes eAUHULIIAMH U3MEPEHUs PU3NUECKUX BETMYUH IPUHSATHIMHU B aTOMHOM (DU3HKE;
WCIIOJIb30BaTh Pa3IMdHbIE METOJUKH MTPOBEICHUS (PU3NIECKUX U3MEPEHH U 00paboTKH
9KCIIEPUMEHTAIIBHBIX JaHHBIX; ()OPMYJINPOBATH BBIBOJBI [0 PE3YJIbTaTaM (PU3MUECKUX IKCIIEPUMEHTOB
00/1a1aTh HABBIKAMH KBaHTOBOMEXaHHUECKOI'O pacueTa aToMa BOI0pO/ia, MOJIEKYJIbl BOAOPO/a,
MIPOU3BOANTD OLICHKH KBAHTOBOMEXaHWUYECKUX BEIMYNH, IPUMEHATH ONMCHIBATh KBAHTOBOE COCTOSTHUE
MHUKPOYACTHII.

®Dopmbl pabOTHI CTYAEHTOB, BBl KOHTPOJIS

®opMbI paGoTHI CTYAEHTOB: JICKIIMOHHBIE, IPAKTUYECKHE 3aHATHS, BBIITOJHEHHE IOMAITHUX 331aHHH,
KOHTPOJIBHBIX paboT.
Buabl KOHTPOJISA: TEKYIUA, TPOMEXKYTOUHBIH (KOHTPOJIbHBIE pabOTHI), UTOTOBBIH (3K3aMEH).

O0111ee KOIMYECTBO YaCOB IO IUCHUIIINHE «DPHU3HKAa aTOMOB U aTOMHBIX SIBICHUID) cOCTaBIsIeT 4

3a4€THBIC CAUMHUILIBI.

1.3 YuyeOHo-MeTOoaHUYECKOE o0ecneueHrne TUCHUILIHHBI «PHU3NKa aTOMOB U
ATOMHBIX SIBJICHHID)



1.3.1 Coneprxanve TeM JUCITUTUTHHBI «DU3KKa aTOMOB U ATOMHBIX SIBIICHUI

Tema 1. BBenenue. DxcriepuMeHTaIbHbIE OCHOBBI aTOMHOM (u3uku (6 yacoB)
1.1. MexaHucTuueckasi KapTuHa Mupa. JNeKTpoauHaMuka. [inanerapHas Mozaelb
atoma Pesepdopna. ToxkaecTBEHHOCTh U YCTOMYMBOCTH aTOMOB. U3iyuenue

gyepHoro Tena. ®opmyna [Tnanka (2 gaca)

1.2. JluckpeTHOCTh ypoBHEH sHeprun. OnNTHuYecKrue CeKTPbl aTOMOB.
CriekTpasIbHBIE CEPUH U CIIEKTpaiibHbIe TepMBI. [loctynarsl bopa. ATom Bogopoaa.
(2 gaca)

1.3. BonHoBBbI€ cBOIiCTBa MUKpoYacTuil. I umotesa ne bpoiinsa. DkcnepumMeHThI
JI»Buccona u Jxepmepa. BonHoBeie makeTsl. CiekTp BoJIHOBOrO nakera. da3oBas
U rpynnoBas ckopoctu. CooTHoIIEHHE HeonpeneneHHocte [ elizendepra.

Y CTORYHMBOCTH BOJIHOBBIX MakeTOB. PU3nUecKuii CMBICI BOJIH Jie bpoiins. (2 Jaca)
3aoanus onsa camocmoamenvHou pabomoi:

Temsbl «KBaHTOBast MpUpoAa HNEKTPOMArHUTHOTO U3IIyYeHUs» U «BoHOBBIE

CBOMCTBA MUKPOYACTHUID):

- Moaens aroma TomcoHa

- OorykTyanus nmoss u3iydeHus. JDKcrnepuMenTsl BaBunosa. OneiT Byza.
- ®ororddexr.

- Yder nBuxeHus sjiep B Mojienu aroma bopa.

- Db dext Komnrona.

- Y4eT npenoMIIeHHs SIEKTPOHHBIX BOJIH B OombITe [[3BuccoHa-/xepmepa.
- lnudpakums HeHTpOHOB, aTOMOB, MoJIeKyIl. Dddekt Pamzayapa.

Tewma 2. dusnueckue MPUHIIMITEI KBAHTOBOKW MeXaHHUKH (6 4acoB)

2.1. BonnoBas ¢ynkius. CoiicTBa BOJIHOBOM GyHKIIMK. BomHOBast hyHKIMS
cBoOoaHOM yacTunpl. [lpunnun cynepnosuiuu. OnepaTop NPOEKIIMN UMITYJIbCA.
CobOcTBeHHbIE PYHKIIMU, COOCTBEHHBIEC 3HAUCHUS U UX (PU3HUUYECKUN CMBICIL.

Cpenunee 3nauenue. Oneparop KUHETUYECKON IHEP-



run. OnepaTopbl KOOPIMHATHI, TOTEHIIMATBHOMN dHepruu. (2 yaca)

2.2. l'amunpronnan. CranmonapHoe ypaBuenue Llpenunrepa. Cko6ku Ilyaccona.
dopmanbHasg cxeMa amnmnapara KBaHTOBOIM MexaHukH. HectanmonapHoe ypaBHeHUe

[Ipenunrepa.

VYpoBHH 3Heprun. OTHOMEPHBIN MOTEHIUATBHBIN SIIHUK: YHEPTeTUUECKNE YPOBHH,
BOJIHOBBIE (pyHKIMH. (2 "aca)

2.3. KBantoBaHue MOMeHTa uMitysibca. KBaHTOBas MexaHUKa B TPEX U3MEPEHUSIX.
Omnepartop mpoeknu MOMeHTa uMIyibca. CoOCTBEHHbIE PYHKIIMU U 3HAYCHHUS
orepaTopa MPoeKIMM MOMEHTa uMIylibca. KBaHTOBaHME KBajjpaTa MOMEHTA
uMIyJbca.(2 yaca)

3aoanus ons camocmosmenvbHol pabomol.

- Jloka3aTsp, 4TO, €CJIM ONEePaTOPbl SPMUTOBBI, TO COOCTBEHHbIE 3HAUECHMUSI

OIEPaTOPOB BEIICCTBEHHEIE.

- Jlokasath, 4TO €CJIM JIBa Pa3HbIX OIepaTopa UMEIOT 00IIHe COOCTBECHHBIC

(GYHKIIUH, TO OHU KOMMYTHPYIOT.
- AHrapMOHMYECKUN OCHMIUISITOPBI.

- BripaszuTts onepaTop kBajpaTta MOMEHTA UMITYJIbca B cpepuyeckoi cucreme

KOODP/IMHAT.

- TynnensHbiid 3pdext. [IpssmoyronbHbIN TOTEHIMAIBHBIN Oapbep. [Ipumepbl

TyHHEIbHOTO 3¢ deKTa.

- JINHENHBIN TAPMOHUYECKUN OCHMIUISATOP: YPOBHH SHEPTUH, HYJIEBast JHEPT U,

BOJTHOBBIC (DYHKIIHH.

Tema 3. Ctpoenue u cBoiicTBa atoMoB (14 4acoB)

3.1. KBanrtoBast Mojienb aToMa BoJopoAa. ['aMuiabTOHUAH 7151 BOAOPOIOTIOI00HBIX
aToMoB. Pa3nenenne nepeMenHbix B ypaBHeHuH [lpenunrepa. Pemenne nis
yriaoBo# ¢yHkiuu. Pemenue s paguanbHoil pyHkiuu. KBantoBanue sHepruu.

KBaHTOBBIC UNCa, XapaKTEPU3YIOLIUE COCTOSHUE aToMa.(2 yaca)



3.2. CobcTBeHHbIE (DYHKIIUU raMUiIbTOHUAHA. ['paduky MIOTHOCTH BEPOSTHOCTH
IUI PaJUabHOTO U YIJIOBOI'O PACIpPEEeNICHUs 3JIEKTPOHA. Y POBHU SHEPIUU.

Bripoxxaenue ypoBHeit. [IpaBuna ot6opa.(2 daca)

3.3. ATOMBI IIEIOYHBIX MeTAITIOB. DU3nYecKre CBOMCTBA MIEJIOYHBIX METAJIIOB.
VYpoBHM 3Heprun. CreKkTpagbHble CEpUU LIEIOYHBIX METAIIOB.(2 yaca)

3.4. MaruuTHble CBOMCTBA aToMa. MarHuTHBIA OpOUTAIBHBIM MOMEHT U €I0
KBaHTOBaHME. ['mpomarautHoe oTHOHIeHHE. MarueroH bopa. OnbiT Ll tepHa —
['epnaxa. CnuH 3nexTpona. CrivH — opOUTANIbHOE B3anmMoiecTBre. ToHKas
CTPYKTYypa CIIeKTPOB.(2 yaca)

3.5. BektopHas moaens aToMoB. [10HBIN MEXaHUYECKHI MOMEHT U €0
KBaHTOBaHHE. MarHuTHBIN MOMeHT atroMa. DakTop Jlanme. D¢ ekt 3eemana.

[Tonsipu3anus 3eeMaHOBCKUX KOMIOHEHT. CIMH (pOTOHA.

3.6. KBaHTOBasi MexaHHWKa KOJUIEKTHBA YacThil. Y paBHeHnue [lpenunrepa mist nByx
MUKpodacTull. ToxaecTBeHHbIe YacTUIbl. CUMMETPUYHBIE 1 aHTUCUMMETPUYHBIE
BoJIHOBBIE (pyHKUMU. [Tpunnun [Maynu.(2 gaca)

3.7. [lepumogudeckas cucreMa 3JieMeHTOB MeHeneeBa. DIeKTpOHHAs
koH¢urypauus. [IpaBuna Xynna. OcHoBHOE cocTosiHME. PEHTreHOBCKHE

CIEKTpbL.(2 yaca)

3aoanus ons camocmosmenvbHol pabomol.

- Kinaccudukaims Bomopo10no100HbIX aTOMOB U CUCTEM.

- O6ocHOBaHuUE MPaBUIl 0TOOPA MPHU U3TYUEHUH U MOTJIOUICHUH CBETA.

- CnekTpajibHbIe CEpUU aTOMa HATPUS.

- Oddexr [Namena —baka.

- JIunelinbiit u kBagpaTuunbiii 3¢ dextsl [Tapka.

- OnTuueckue cnekTpsl renus. Opto - u napareanii. CliiH CUCTEMBI AJIEKTPOHOB.

Tema 4. CtpoeHue u cBoWCTBa MOJIeKy (4 yaca)
4.1. Xumudeckas CBs3b. Buibl IBIKEHUHN B MOJIeKyJie. AuadaTuueckoe

npubmmkeHue. KBaHTOBOMEXaHUUECKUN pacyeT noHa MOJIEKYJIbI BOJIOPOIA.



TpurieTHble U CUHIJIETHBIE COCTOsIHUA. Monekyna Bogopoaa. BoaHoBbie
¢ynknuu. CTpykTypa MoJiekyi. (2 gaca)

4.2. BaneHTHOCTb. BaleHTHOCTh U IEpUOINYECKast CUCTEMA DIIEMEHTOB.
Hanpasnennas BaneHTHOCTh. PoTaTop. KonebarensHble U BpamaTelbHble YPOBHU
SHEPTUM MOJIEKYII. BpamiarensHbie, KonedaTebHbIe CIIEKTPhI MOJIEKYII. (2 yaca)
3aoanus ons camocmoamenvHou pabomoi:

- Hanucatp anextponnbie Tepmbl Mosekyinsl Cl2, mpu ycnoBuu, uto atomsr Cl

HaXoasITcsa B cocToguuu 2P.

- OLIEHUTH O NOPSAJKY BEJIMYMHBI KOJIEOATEIbHYIO U BPALATEIbHYIO SHEPT U
monekynbl CO. IlpuBenénnas macca 1,14x10-26kr, paccTosiHEE MEXIy aTOMaMHu

0,113uM, MmoMeHT uHepuuu 1,46x10-46Kkrxm2.
- [TapaBonopoa. OpToBO0OPOA. DAESKTPOHHBIE TEPMbI IByXaTOMHBIX MOJIEKYIJI.
- I'ubpuauzanus. Kparasie cBsizu.

Tema 5. KBaHTOBBIC CBOMCTBA TBEPABIX TEJ M XKUAKocTel (6 yacoB)

5.1. Kpucrannudeckas penieTka. THUIbI CBSI3W aTOMOB B PEIIETKE U MOPSIAKU
sHepruu cBsa3u. Konebanus aromoB. @oHoHBI. TermoeMKocTh KprcTauioB (2 yaca)
5.2. Ontryeckue u akyctuieckue GoHOHbBI. Termo€MKcTh poHOHHOTO Ta3a. (2

qaca)

5.3. [IpOBOIHUKY U TUANEKTPUKU. 30HHAS CTPYKTYpa SIHEPreTUUECKUX YPOBHEH.
3anonHeHue 30H. Teopema biioxa. 30HHBIE MOJEIN METAIIIIOB U AUJIEKTPUKOB,
HOJIYTIPOBOIHUKOB. (2 yaca)

3aoanus ons camocmosmenvbHol pabomol.

- KBanToBas npupopa napa - u peppomMaraeTusma.

- TynnenbHbIN AuOA.

- CBEpXTEKYy4€eCTh U CBEPXIPOBOIUMOCTb.

1.3.2 Cnucox 0CHOBHOI#i M 1OTIOJTHUTEILHO JTUTEPaTypbI

1.3.2.1 OcHoBHas IUTEpPATYpPa

MatseeB A. H. AtomHas ¢puszuka. Onukc. Mup u O6pasosanne, 2007.



2. CusyxuH /. B. Atomnas u snepHas puzuka. Tom 5. M.: @uszmatnut, 2002. - 394 c. //3BC

3. Inoanckuii J. B. Aromuas ¢pusuka. B 2 1. Jlans, 2010.

1.3.2.2 lonoHuTEIbHAS JUTEPATypa

1. Tonbaun JI. JI. BBenenue B aToMHy10 pu3uky. MHCTHTYT KOMNBIOTEPHBIX HccaeqoBanuii, 2005.

Hponos U. C. CoopHHK 33124 110 AaTOMHOM U siiepHoii ¢pusuke. Jlanp, 2002.
3. Jlanpay JI. 1. KBanToBasi mexanuka /JI. JI. Jlanpay, E. M. JIn¢mmuu — M. Hayka, 2008.

4. Kutrens Y. BBenenne B pusnky TBepaoro reaa. - M. @usmarrus, 2012.

5. MunauteeB B. I1. ®usuka atoMa 1 aTOMHBIX siBiacHM. M.: A6puc, 2012. - 399 ¢. //9BC

1.3.3 MeTognueckue peKOMeHAANMHU (MaTepHaIbI) 1JIsl IPENoAaBaTeIs

Ne CceMHHAp, IPAKTHYECKoe
TeMbl 3aHSATHE) Me:xnpeaMeTHbIe CBSA3H
1. 2. 3.
Mexanuka. MonexyssipHast
11, Jlexums ¢busnKa. DIeKTPOAMHAMHUKA.
Jlexnus,
MexaHuka. DIEKTPUYECTBO.
1.2, mpaxTHYecKoe 3aHATHE Onrurka.
Jlexnus,
OnexrpuyectBo. OnTuka.
1.3.  mpaxTHyeckoe 3aHATHE MareMaTHYeCKHi aHaIH3.
Mexanuka. Onruka.
2.1, Jlexuus Juddepennunanbable ypaBHEHHUSL.
Mexanuka. JuddepeHipanbabie
22,  Jlexkuus YpaBHEHHUS. DIICKTPUYECTBO.
Jlexuus, .
MareMaTH4YeCKH1i aHaIH3.
2.3.  IpaKTHYECKOE 3aHSTHE Juddepennnanbuble ypaBHEHHUSL.
Mexanuka. DJIeKTpHIECTBO.
3.1, Jlexuus JuddepeHuuanbHble ypaBHEHNUSL.
3.2,  Jlexuus CrerpanbHbie QyHKIHH.
Jlekuus,
Onekrpuuecto. OnTHKA.
3.3.  npakTHuecKOe 3aHsTHE MartemaTnuecKuii aHaIu3.
3.4. Jlexuus Mexannka. Maraetusm. OnrTuka.
Mexanuka. DJIeKTprHIecTBO. MarHeTusm.
3.5. Jlexuus OnrHka.
Jlexnus,
HPaKTHIECKOe JuddepeHunanbuble ypaBHEHHSI.
3.6. zamsrHe MaremaTndeckuii aHams.
3.7. Jlexuus Onrtuka. MaremMaTH4ecKuil aHam3.
4.1. Jlexuus Xumus. JJuddepenunanbabie ypaBHEHHS.
4.2. Jlexuus Xumus. Onruka.
Mexannka. MonekynsipHas Gpuzuka.
5.1. Jlexuus Juddepenunanbuble ypaBHEHHS.

®opma uzydeHust (JieKuusi,

Haruasaabie
nocodusi u TCO

4.

3apanus piasi CPC
5.

Bonpocsr aist
CaMOCTOSITEIIEHOTO N3YYCHHS K

CaMOCTOATEIbHOI'O U3YICHHUS K

CaMOCTOATEIbHOI'O U3YICHHUS K

CaMOCTOATEIbHOI'O U3YICHHUS K

CaMOCTOSITCIIBHOT'O U3YUCHUS K

CaMOCTOSITCIIBHOT'O U3YUCHUS K

CaMOCTOSTECIIBHOT'O U3YUCHUS K

CaMOCTOSATECIIBHOT'O U3YUCHUS K

CaMOCTOSTCIIBHOT'O U3YUCHUS K

cIai bl Teme 1.1
Bormpocs! ans
cIai bl Teme 1.2
Bormpocs! ans
crai Bl Teme 1.3
Bompocsr s
crai Bl Temam 2.1
Bompocsr s
[S 3701058 Teme 2.2
Bompocsr wis
crai bl Temam 2.3
Bomnpocsr uist
caaiapl Temam 3.1
Bomnpocsr uist
caaiapl Teme 3.2
Bomnpocsr uist
caaiapl Teme 3.3

®opmbl kouTposss CPC
6.

TEKyIasi IpoBepKa
BBIIOJIHEHHSI [TPAKTHYECKUX
3a/1aHuM, 9K3aMeH

TeKyIas IpoBepKa
BBINOJIHEHUS IIPAKTHYECKUX
3a/IaHuM, 9K3aMeH

TeKyIas IpoBepKa
BBINOJIHEHUS IIPAKTHYECKUX
3a/IaHuM, 9K3aMeH

TeKy1as IpoBepKa
BBINOJIHEHUS IIPAKTHYECKUX
3a/IaHuM, 9K3aMeH

TeKy1as IpoBepKa
BBIMIOJIHCHHS TPAKTHIECKUX
3a/IaHuM, 9K3aMeH

TeKy1as IpoBepKa
BBIMIOJIHCHHS [TPAKTHIECKUX
3a/IaHuM, 9K3aMeH

TEKyIIas MpoBepKa
BBIITOJTHEHUS IPAKTHYECKUX
3a/1aHUH, FK3aMeH

TEKyIIas MpoBepKa
BBINTOJTHEHUS IPAKTHYECKUX
3a/IaHUH, K3aMeH

TEKyIIasi poBepKa
BBIITOJTHEHUS TPAKTHYECKUX
3a/1aHUH, K3aMeH

CIIakIbI

[ 7:17 91131

[Shit:17 91181

[Sit:1791181

[Sit:1791181

CITak 1Bl

CITak 1Bl

Bompocs! 71 caMOCTOSITETEHOTO
u3ydeHus k teme 3.4

Bompocs! 711 caMOCTOSITETEHOTO
u3ydeHus K teme 3.5

Bompocs! 47151 CaMOCTOSITEIEHOTO
u3yueHus K Teme 3.6

Bompocs! 4151 CaMOCTOSITEIEHOTO
u3ydeHus k teme 3.7

Bonpocs Uis CaMOCTOSATENBHOTO
u3ydeHus k teme 4.1

Bonpocs! uist caMOCTOATENBEHOTO
U3y4yeHus K Teme 4.2

Bonpocs! Ut caMOCTOATENEHOTO
u3ydeHus K teme 5.1

TEKYyIIas MPOBEPKa BBIITOJIHECHUSA
TIPaKTUYECKUX Saﬂal—ll/lﬁ, DK3aMCH

TEKYyIIas MPOBEPKa BBIITOJIHECHUSA
TIPaKTUYECKUX Saﬂal—ll/lﬁ, DK3aMECH

TeKyl1asi IPOBEPKA BBINOJTHEHUS
MPaKTHYECKUX 3a/IaHuH, SK3aMeH

TeKyIasi IPOBEPKA BBINOTHEHUS
MPaKTHYECKUX 3a/laHuH, SK3aMeH

TeKylasi IPOBEPKA BBINOTHEHUS
MPaKTHYECKUX 3a/laHuH, SK3aMeH

TEKYyIas MPOBEPKa BBIITOJTHECHUA
TIPAKTUYECKUX 3a£[3.H]/I]71, DK3aMCH

TEKYyIIas MPOBEPKa BBIITOJTHECHUA
TIPaKTUYECKUX SaﬂaHHﬁ, DK3aMCH



BOHpOCLI JUIA CaMOCTOATEIIBHOI'O TEKYyIIas MPOBEPKa BBITOJTHEHUA

5.2. Jlexmus MexaHuka. DeKTpuyecTBo. MarHeTusm. cnaiiipl m3ydeHus K Teme 5.2 NPAKTUYECKHX 3a/laHNH, SK3aMeH
Bonpocs! Ui caMOCTOSATENBHOTO TeKyIIasi IPOBEPKaA BHIIOJIHEHHUs
5.3. Jlexuus MonekynspHas pusrKa. DIEKTPHIECTBO. craiipl M3ydeHHs K TemaMm 5.3 MPAKTHYECKUX 3a/laHuH, SK3aMeH

1.3.4 MeTtonuueckue yka3aHus JJIs CTYICHTOB

1.3.4.1 Meroanueckue peKOMEH/IalUU M0 U3YUYCHUIO TUCHUILTUHBI «PU31Ka aTOMOB
U aTOMHBIX SIBJICHUI»

OCHOBHOU TENBIO MPY U3YYEHUU JUCIUTLINHBI ABISETCS (OPMUPOBAHUE Y CTYCHTOB
byHIaMEeHTaIbHBIX TEOPETUUYECKUX 3HAHUN U MPAKTUYECKUX HABBHIKOB B 00J1aCTH aTOMHOMN
(GU3UKY U1 TPAaMOTHOTO HAYYHOTO aHAJIM3a CUTYAIllil, a UMEHHO: O3HAKOMHUTH CTYJIEHTOB C
OCHOBHBIMH MPOIIECCAMU U SIBJICHUSIMH aTOMApHOTO YPOBHS; IPUBUTH KBAHTOBO-MEXaHHUECKOE
MBIIUICHUE; IPUBUTHh HABBIKU PAOOTHI ¢ 000PYIOBAHUEM M CIIOCOOHOCTH PEIICHUS 3a]1a4
aTomMHas (pu3uKa.

OCHOBHBIMH 3aav4aMi U3y4CHUA JUCHUILIINHBI «®Du3rKa aTOMOB M aTOMHBIX SIBIICHUI
SABJIAKOTCA:

OBJIaICHUC (bYHI[aMCHTaHBHLIMI/I 3HAHUSIMM 110 aTOMHOM (I)I/ISI/IKG AJIs TTIOJTYYCHU A LICJIIOCTHOT'O
npeaACTaBJICHHUA O Q)HSH‘IGCKI/IX 3dKOHaxX OKPYKaromero M1upa B UX CANHCTBEC U B3AUMOCBA3U,

IPUOOpPETEHUE HABBIKOB B PEILIEHUU 3aJ1a4 I BBIPAOOTKH CAMOCTOATEIbHOIO MBIIIIJICHHUS;
pUOOpeTEeHNE NPAKTUYECKUX HABBIKOB Pa0OTHI C MpUOOpamMu U 000pYyA0BAHUEM.

st 5 hekTHBHOTO M3YUCHHS TEOPETUICCKOM YaCTH JTUCIUIUINHBI «DH3UKa aTOMOB ¥ aTOMHBIX
SIBJIEHUI» HEOOXOIUMO:

- IOCTPOUTH pa60Ty 10 OCBOCHUIO JUCHUINIMHBI B ITOPAAKE, OTBCHAOIIUM H3YUCHUIO OCHOBHBIX
9TallOB, COTJIACHO IMPUBCACHHBIM TEMaM JICKIHUOHHOTO MaTCpHralia,

- CUCTEMATUUYCCKHU MTPOBCPATH CBOU 3HAHUA 110 KOHTPOJIIbHBIM BOITPOCAaM;,
- YCBOUTBH COACPIKAHUC KIIFOYCBBIX HOHHTI/II\/'I;
- INIOTHO pa6OTaTB C OCHOBHOH U HOHOHHHTCHLHOﬁ JIHTCp&TypOﬁ 10 COOTBCTCTBYIOIIIUM TCMaAM.

I[J'ISI Sq)(l)eKTI/IBHOl"O HU3YyUCHUA HpaKTquCKOﬁ YaCTU AUCIHUILIMHBI «DPH3UKa aTOMOB M aTOMHBIX
SIBIICHUI HACTOSTEIBHO PCKOMCHAYCTCA:

- CUCTEMATHUYCCKU BBIIIOJHATH MOATOTOBKY K HNPAKTUYCCKUM 3aHATHUAM 10 MPCAJT0KCHHBIM
npenoaaBarcjicM TCMaM;

- CBOCBPCMCHHO BBIIIOJHATDL MMPAKTUYCCKUC 3aJIaHUS, IOATOTABIIMBATH JOKJIAJAbl NJIN pe(I)epaTLI.

1.3.4.2 I1nanpl NIpaKTUYECKHUX 3aHATUN U METOIMYECKUE PEKOMEHIALIUU 110
HOJIrOTOBKE K HUM

3anstue 1 (2 gaca): [IpakTudeckoe 3aHATHE 1O TeMe «IKCIIEPUMEHTATbHBIE OCHOBBI aTOMHOM
¢u3ukn»: TemnoBoe uznnyuenue, Gporodpdext, a¢pdpext Komnrona. 3anaun: 1.8, 1.17, 1.41, 1.42,
1.51[1].

Cnucox numepamypeoi:

1. Uponos U. E. COopHuK 3a7a4 o aTOMHOH U sifiepHo ¢usuke. Jlanb, 2002,



2. CuByxuH [I. B. Atomnas u sinepnas ¢usuka. Yacts 1. duzmatiut, 2006.
3. MarseeB A. H. Atromuas ¢usuka. Onukc. Mup u O6pazoBanue, 2007.

Banstue 2 (2 yaca): [Ipaktuueckoe 3anstue mo reme «Mojenbs atoma bopay: moctynarsr bopa,
JTUCKPETHOCTh YPOBHEW dHEPTUU, OOPOBCKHE OPOUTHI, CIIEKTpaIbHbIC cepuu. 3anauun: 2.24, 2.29,
2.32,2.39, 2.40, 2.25. [1].

Cnucox rumepamypul:

1. Uponos U. E. CoopHuk 3a1au mo aToMHOH U saepHo ¢usuke. Jlans, 2002,

2. CuyxuH /1. B. Atomnas u sipepnas ¢pusuka. Yacts 1. @usmaraur, 2006.
3. MarseeB A. H. Atomuas ¢usuka. Onukc. Mup u O6pazoBanue, 2007.

Banstue 3 (2 yaca): [Ipaktudeckoe 3aHaTHE 110 TeMe «BOJIHOBBIE CBONCTBA MUKPOYACTHIDY:
runoresa ae bpoiins, cootHomeHne HeonpeneneHnoctei [eiizendepra. 3agaun: 3.1, 3.6, 3.14,
3.17, 3.20, 3.23, 3.25, 3.30, 3.31, 3.34. [1].

Cnucox tumepamypul:

1. Uponos U. E. COopHuK 3a1a4 o aTOMHOH U sigepHOo ¢usuke. Jlans, 2002,

2. CuByxuH JI. B. Aromuas u sinepras ¢puzuka. Yacts 1. dusmarnur, 2006.
3. MarseeB A. H. AtomHuas ¢usuka. Ouukc. Mup u O6paszoBanue, 2007.

3anstue 4 (2 yaca): [Ipaktudeckoe 3ansatue 1mo reme «OnepaTopbl KBAHTOBOMEXaHHUYECKUX
BEJIMUMHY: IEUCTBUS C ONlepaTopaMu, ypaBHEHHE Ha COOCTBEHHbIE (PYHKIIMH U COOCTBEHHBIE
3HaveHus orneparopa, ckooka [lyaccona. Sanaun: 4.1, 4.2, 4.3, 4.4, 4.10, 4.11. [1].

Cnucox tumepamypul:

1. Uponos Y. E. COopHuk 3a/1a4 110 aTOMHOM U siaepHoil ¢pusuke. Jlanp, 2002.

2. CusyxuH /1. B. Atomnas u sipepnas ¢usuka. Yacts 1. @usmaraur, 2006.
3. MatBeeB A. H. Atomnas ¢pusuka. Onukc. Mup u O6pazosanue, 2007.

3anstue 5 (2 yaca): [Ipaktuueckoe 3ansarue 1mo reme «CpeHue 3HaUCHHsI U BEPOSITHOCTH B
KBaHTOBOW MEXaHHMKE»: IPUHIIMIT CYNIEPIIO3UIIMHA KBAHTOBBIX COCTOSIHUM, YCIIOBUE
OpPTOTOHAIEHOCTH BOJHOBBIX ()YHKIIMH, BBIYHUCIICHUE CPETHUX 3HAYCHUH U

BepostHOcTel. 3amaun: 4.37, 4.40, 4.43, 4.48, 4.49. [1].

Cnucok rumepamypbol:

1. Uponos U. E. COopHuK 3a7a4 o aTOMHOU 1 simepHOr ¢usuke. Jlans, 2002,

2. CusyxuH Jl. B. Aromnas u sinepHas ¢usuka. Hacte 1. dusmarnur, 2006.
3. MarseeB A. H. AtomHas ¢usuka. Onukc. Mup u O6paszosanue, 2007.

Banstre 6 (2 yaca): [Ipaktuueckoe 3anstue mo Teme «CramnonapHoe ypasuenue IlIpenunrepay:
KBaHTOBaHWE YHEPTHH, JBM)KCHHUE YACTUIIBI B IIOTCHITMAIBHBIX IMaX Pa3IUIHOTO TPOQUIIS,
MPOXOXKACHHUE YaCTUIIBI CKBO3b TOTEHIIMANBHBIN O0aphep. 3amaun: 3.40, 3.41, 3.48, 3.49, 3.51,
3.53, 3.61, 3.62. [1].

Cnucox tumepamypul:

1. Uponos U. E. COopHuK 3a7au o aTOMHOM U sifepHoi ¢usuke. Jlans, 2002,

2. CuByxuH JI. B. AromHas u sinepras ¢puznka. Yacts 1. ®usmariur, 2006.
3. MartseeB A. H. Atomuas ¢pusuka. Ornkc. Mup n O6paszosanue, 2007.

Banstue 7 (2 gaca): [Ipaktuueckoe 3anstue 1mo remMe «KBaHTOBOMEXaHUYECKas MOJIEIb aTOMa
BOJIOPOJIa»: BOJIHOBbIE (PYHKIIMU aTOMa BOAOPO/a, KBAHTOBBIE YKCTa, TPa(UKH TUIOTHOCTEH
BEPOSTHOCTEH PaJIMaILHOTO U YIIIOBOTO PACIPEICICHUS 3JIEKTPOHOB, YPOBHH SHEPTHH, PaBUiIa
0TOOpa, BEPOSTHOCTU U CpeHIE 3HAUYCHUS I OCHOBHOTO cOCTOsIHUS.. 3anaun: 4.65, 4.71, 4.72,
4.73,4.74. [1].

Cnucok numepamypol.



1. Uponor U. E. CoopHUK 3a7a4 110 aTOMHOMU U siepHOM pusuke. Jlanp, 2002.
2. CuByxuH [I. B. Atomnas u sinepnas ¢usuka. Yacts 1. duzmatiut, 2006.
3. MarseeB A. H. Atomnuas ¢usuka. Ouukc. Mup u O6paszosanue, 2007.

Banstue 8 (2 yaca): [Ipaktuueckoe 3aHsaTHe o TeMe «KBaHTOBOMEXaHUYECKasi MOJIC)Ib aTOMa
BOJIOPO/1a»: BOJHOBBIE (DYHKIIUH aTOMa BOJIOPOJIA, KBAHTOBBIE YHCIIA, TPAQHKH IJIOTHOCTEH
BEPOATHOCTEH painajIbHOTO U YIIIOBOTO paclpeieseHus JIEKTPOHOB, YPOBHU SHEPTUH, paBuia
0TOOpa, BEPOSTHOCTU U CPEIHUE 3HAUCHUS I BO3OYKIACHHBIX cOCTOsTHUN. 3anauu: 4.75, 4.76,
4.77. [1].

Cnucox rumepamypul:

1. Uponos U. E. CoopHuk 3a1au o aToMHOU U saepHo ¢pusuke. Jlans, 2002,

2. CuByxuH /[[. B. ATtomuas u sinepras ¢usuka. Yacte 1. duszmaraut, 20006.
3. MarseeB A. H. Atomnas ¢puzuka. Ouuxc. Mup u O6pazoBanue, 2007.

Bansrue 9 (2 yaca): [IpakTiueckoe 3aHATHE 110 TeME «ATOMBI HIETOYHBIX METAJIOB:
KBAaHTOBBIE YHCIIA, YPOBHH SHEPTHH, IIPaBUIIa 0TOOPA, CIIEKTpalIbHbIe cepuu. 3anaun: 5.1-5.6,
5.8. [1].

Cnucox numepamypoi:

1. Uponos U. E. CoopHuk 3a1a4 o aToMHOU U siaepHo ¢pusuke. Jlans, 2002,

2. CuByxuH /[I. B. Atromnas u snepnas ¢usuka. Yacts 1. ®uzmatiur, 2006.
3. MatBeeB A. H. Atomnas ¢pusuka. Onukc. Mup u O6pazosanue, 2007.

Banstue 10 (2 yaca): [IpakTudeckoe 3aHsTHE 10 TeMe «BekTopHas MOeb aToMay:
OpOUTATIBHBIN M CIIMHOBBIA MEXaHUYECKUM MOMEHTHI aTOMA, MOJTHBIA MEXaHUYECKUM MOMEHT,
CMEeKTpaJIbHBIN CMMBOJ aroMa.3amaun: 5.15-5.24. [1].

Cnucox rumepamypul:

1. Uponos U. E. CoopHuk 3a1au o aToMHOU U siaepHoi ¢pusuke. Jlans, 2002,

2. CuByxuH /[I. B. Atromnas u snepnas ¢usuka. Yacts 1. dusmatiur, 2006.
3. MarseeB A. H. Atomnas ¢uzuka. Oauxc. Mup u O6pazoBanue, 2007.

Banstue 11 (2 yaca): [IpakTudeckoe 3aHsTHE MO TeMe «MarHuTHBIE CBOWCTBA aTOMay:
BEKTOPHASI MOJICITb aTOMA, TIOJTHBI MEXaHHYECKUH MOMEHT, MarHUTHBIM MOMEHT atoma, (hakTop
Jlange, onbiT llTepHa-Tepiaxa. 3amaun: 6.2, 6.4, 6.8, 6.16. [1].

Cnucox tumepamypuol.

1. Uponos U. E. COopHuK 3a7a4 o aTOMHOU 1 simepHOr ¢usuke. Jlans, 2002,

2. CuByxuH JI. B. Aromuas u sinepras ¢puzuka. Yacts 1. dusmariur, 2006.
3. MarseeB A. H. AtomHas ¢pusuka. Onukc. Mup n O6paszosanue, 2007.

Banstre 12 (2 yaca): [IpakTudeckoe 3aHITHE 11O TEME «ATOM B MATHUTHOM T0JI€»: TPOCTOM U
CITOXHBIN 3P deKTH 3eeMaHa, MOJISIPU3aNNs CIIEKTPATBHBIX TuHHHA. 3amaqn: 6.20, 6.23, 6.26,
6.27, 6.29, 6.35. [1].

Cnucox tumepamypuol.

1. Uponos U. E. COopHUK 3a/1a4 110 aTOMHOU | siaepHOi ¢usuke. Jlanp, 2002.

2. CusyxuH /1. B. Atomnas u sipepHas ¢pusuka. Yacte 1. @usmaraur, 2006.
3. MarseeB A. H. Atomnas ¢uzuka. Ouuxc. Mup u O6pazoBanue, 2007.

3anstue 13 (2 yaca): [IpakTudeckoe 3aHsTHE 1O TeMe J[ByXaTOMHBIE MOJICKYIIbI»:
BpalaTeIbHbIC, MOJICKYJISPHBIC CIIEKTphI. 3amauu: 7.2, 7.3, 7.5, 7.8, 7.10. [1].
Cnucok numepamypbol:

1. Uponos U. E. CoopHuk 3a1a4 10 aTOMHOU | siaepHor ¢pusuke. Jlans, 2002,



2. CuByxuH /[I. B. ATtomuas u sinepras ¢pusuka. Yacte 1. duszmaraut, 20006.
3. MarseeB A. H. Atomuas ¢usuka. Onukc. Mup u O6pazoanue, 2007.

3anstue 14 (2 gaca): I[IpakTrueckoe 3aHsATHE 110 TeMe JIByXaTOMHBIC MOJICKYIIbI»:
Kosie0aTeIbHBIE YPOBHU YHEPTUU, MOJICKYJISIPHBIE CIIEKTPHI. 3amauu: 7.16, 7.19, 7.20, 7.22, 7.26.

[1].
Cnucox numepamypeoi:
1. Uponos U. E. CoopHuk 3a1au o aToMHOH U saepHo ¢pusuke. Jlans, 2002,

2. CuyxuH /1. B. Atomnas u sipepnas ¢pusuka. Yacts 1. @usmaraur, 2006.
3. MarseeB A. H. Atomuas ¢usuka. Onukc. Mup u O6pazoBanue, 2007.

Banstue 15 (2 yaca): [Ipaktudeckoe 3aHsThe 1Mo Teme «KBaHTOBbIEC CBOMCTBA TBEPBIX T
CTPYKTypa KPUCTAILIIOB, YHEPTHS CBSI3U U TEIUIOEMKOCTh KpucTayos. 3amaqn: 8.1, 8.5, 8.24,
8.29, 8.30. [1].

Cnucok rumepamypuol:

1. Uponos U. E. COopHuK 3a1a4 o aTOMHOH U sigepHOo ¢usuke. Jlans, 2002,

2. CuByxuH JI. B. Aromuas u sinepras ¢uzuka. Yacts 1. dusmarnur, 2006.
3. MarseeB A. H. AtomHuas ¢usuka. Ouukc. Mup u O6paszoBanue, 2007.

3anstue 15 (2 gaca): [IpakTrueckoe 3ausaTHe M0 TeMe «KBaHTOBBIE CBOWCTBA TBEP/IBIX TEID):
CBOMCTBa METAJUIOB M MOJTYNPOBOIHKKOB. 3anaun: 8.37, 8.39, 8.41, 8.42, 9.3. [1].

Cnucox rumepamypul:

4. Vponos U. E. CoopHUK 3a/1a4 IO aTOMHOU U siiepHoi (usuke. Jlans, 2002.

5. CuyxuH /[I. B. AromHas u sinepnas ¢usuka. Yacts 1. usmarnut, 2006.
6. MatBeeB A. H. Atomuas ¢usuka. Onukc. Mup n O6paszosanue, 2007.

Bansrue 15 (2 yaca): [Ipakruueckoe 3anstue o reme «KBaHTOBbIC CBOWCTBA TBEPABIX TEID):
CBOWCTBA METAJIJIOB U MOJIYIPOBOAHKUKOB. 3amaun: 9.6, 9.9, 9.12, 9.22, 9.23. [1].

Cnucox aumepamypoi:

7. Uponos Y. E. CoopHuk 3ajau o aTOMHOM U sifiepHO ¢usuke. Jlans, 2002,

8. CupyxuH JI. B. AromHas u sinepras ¢puzuka. Yacte 1. ®usmariur, 2006.
9. MatgeeB A. H. Atomuas ¢usuka. Onukc. Mup n O6paszosanue, 2007.

1.3.4.3 MeTtoamueckue peKOMEHIANNH TI0 CAMOCTOSTENTFHON padoTe M TeMaTHKa JOKJIaI0B
CamocrosTenpHas paboTa CTy/JeHTa SBISETCS BAXXHON COCTABIISIONIEH B Jieie B TIOATOTOBKH
OaxanaBpoB 1o HarpasieHuto 010700.62 «Puzukay. OHa mpHOOIIAET CTYACHTOB K
HCCIIEeI0BATEIbCKOM paboTe, 000TalaeT OMBITOM U 3HAHUSMH, HEOOXOTUMBIMH IS
JIaTTbHEHIIIETr0 X CTAHOBJICHHUS KaK CIICIIMAIMCTOB, IPUBUBACT HABBIKK PA0OTHI C JINTEPATypOH.

Llenb caMOCTOSATENBHON PAOOTHI - CUCTEMATU3AIMUS, 3aKPEIUIEHUE U PACIIMPEHHE TEOPETUUECKUX
U IIPaKTUYECKUX 3HAHUH, popMHpoBaHUE CIOCOOHOCTH U IMPUBBIYKU K IOCTOSIHHOMY
camoo0pa3oBaHHIo. [laHHas 11e51b MOXKET ObITh JOCTUTHYTA P PEIICHUH CIEIYIOIIEro Kpyra
3a1a4:

* U3YUYCHUC UCTOPHUUYCCKUX ACIICKTOB Pa3BUTUA aTOMHOM (I)I/ISI/IKI/I;

OCBOEHHE aJIEKBAaTHOTO (PU3MUECKOTO U MATEeMaTUYECKOTO MOACIUPOBAHUS (PU3NUECKUX
SIBJIEHUW U IPOLIECCOB;

* HCCIIeIOBAaHKME I'PaHUI] IPUMEHUMOCTH KOHKPETHOM (hr3nyeckoit Mojieny;
OBJIaJICHHE TEXHOJIOTUEN paboThl C COBPEMEHHBIMH MPUOOpPaMH U 000PYAOBAHUEM.

CaMocTosTenpHas pa60Ta BKJIHOYAcCT:



W3YYEHHE Psila TEOPETUUECKUX BOIPOCOB, HE BOILIEAIINX B JICKIIMOHHBIA MaTepUa;
BBITIOJTHEHNE UHIMBUYaIbHBIX 3aJJaHU 110 PEIICHHIO 3a1a4;

JlokJai HOAroTaBIMBAETCS CTYACHTOM CaMOCTOSATENIBHO, B HEM 000011a0TCs TEOPETHYECKHE
MaTepHaJlbl 110 UCCIEYEMOU TEME C UCIIOIb30BAHUEM JIOIIOJIHUTEIBHOM JIUTEPaTyphl. B
COJIEpKAHUU JI0KJIa/1a 1OJKEH ObITh COOCTBEHHBIHN aHANIN3 U KPUTUYECKUN TOJXO0/1 K PELICHUIO
npoOJIeMbl 110 BHIOPAaHHOH TeMe HccieqoBanus. MaTepualibl JOKHBI OBITh M3JI0’KEHBI Ha
BBICOKOM TEOPETUYECKOM YPOBHE, C IPUMEHEHUEM IIPAKTUYECKUX JTaHHBIX, IPUMEPOB.

[IpumepHbIii



MEpCUCHb BOIIPOCOB MO JUCIUITIIMHC «®Pu3nKa aTOMOB ¥ aTOMHBIX SBJICHHI

o ok~ w e

Monpens atoma TomMcoHa

OnykTyanus noJist u3nydeHus. JkcnepuMenTsl Basuiiosa. OnwiT Byja.
VYuyer nBukeHus saep B Mmojenu aroma bopa.

VYyer npenomiieHus 3JIEKTPOHHBIX BOJIH B onblTe /[PBUCccoHa-/[>)kepmepa.
Judpakuus HEHTPOHOB, aTOMOB, MOJIeKYJL. DddekT Pamzayapa.

I[OKaBaTB, 4TO, €CJIK OICpaToOphbl SpMUTOBBI, TO COOCTBEHHBIC 3HAUYCHUS OorecpaTopoB

BCIICCTBCHHLIC.

7.

Jlokasatk, 4TO €CIIM JIBa PAa3HBIX ONEepaTopa UMEIOT 00IIKe COOCTBEHHBIE (PYHKIIUHU, TO OHH

KOMMYTHUPYIOT.

8.

[TonmyunThb BbIpa)keHHUE JUISI OTlepaTopa KBaJpaTa MOMEHTA UMITyJIbca B chepruecKkoii cucreme

KOOp/INHAT.

9.

10.
11.
12.
13.
14.
15.
16.

KBaHnTOBaHUE 3HEPrUuu AHTAPMOHUYECKOTO OCLIUILISATOPA.
Knaccudukanus Bogopoonogo0HbIX aTOMOB U CUCTEM.
O6ocHoBaHMe MpaBUI 0TOOPA MPHU U3ITYYESHUU U TIOTJIONICHUH CBETA.
Dddexr [Namena-baxka.

Jluneiinblit 1 kBagpaTudHbiid 3 dexTo [HTapka.
Dddext CagoBckoro.
KBanToBas nmpuposa napa - u eppoMarsetTusma.

TyHHENIBHBIN TUOA.

TeMmbl 1oKJIaA0B 110 AUcCHUAILINHE «DPU3MKAa aTOMOB Y aTOMHBIX SIBJICHUI)
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10.
11.
12.
13.

OnykTyanus noss u3ydeHus. JkcriepumenTsl BaBunosa. OnbiT Byna.
D¢ddext Komnrona.
Judpaxius HEUTPOHOB, aTOMOB, MoJieKyIl. D¢ dext Pamzayspa.
CooTHo1IeHNE HEOTIPeIEICHHOCTEH.
[IpoxoxaeHue yacTHIbl Yepe3 NOTEHUUAIbHBIN Oapbep.
KoHTakTHBIE IBJIE€HNS U TYHHEIbHbIE 3()()EKThI B 2JIEKTPOHUKE.
Oddexr [Tamena-baka.
JIuneHbIi 1 kBaapaTH4HbIN 3@ PexTr! [lTapka.
Dddext Cagorckoro. CrinH oToHa.
KBanToBas mpupoja napa - u peppoMarHeTusma.
OyHIaMeHTaIbHas OCTOSIHHAS — OCTOSTHHAS TOHKON CTPYKTYPBI.
HaGmntonenue u n3MepeHne B KBAHTOBOW MEXaHUKE.

Dddext Ditnmreiina, [logonsckoro, Pozena.



Yacts 2 MaTepualibl, yCTaHABIUBAIOIINE COACPKAHUE U TIOPSIOK TPOBEICHUS
MIPOMEKYTOUYHBIX U UTOTOBBIX aTTECTALMU MO AucHUIIMHE «DU3KUKa aTOMOB U
ATOMHBIX SIBJICHUI

Opranuzanus TeKylien arrecTainuu

MPOBOANTCS B UHTEPAKTUBHOW MUChMEHHOU (DOpPMAax MpU BHITIOTHEHUH MMPAKTUICCKUX 3a/IaHUH
WHAMBUAYAILHOTO TPYIIIOBOTO XapakTepa, Ipu pa3paboTke IpoeKTa Mo (TeMaTuka
JUCITUTIIMHBI), @ TaK k€ B ()OpMe BBICTYIUICHUN HA CEMUHAPCKUX 3aHSITUSIX.

Opranu3zaiys UTOrOBOM aTTECTAlUU C KPUTEPUSMU OLICHUBAHUSA:

OcymecTBisiercs B popme sk3aMeHa, Ha KOTOPOM MPOBEPSIOTCS 3HAHUSI OCHOBHBIX BOIIPOCOB TIO
(TemMaTHKa JUCHUILIIMHBI).

OrneHka "OTIMYHO" CTaBUTCS B CIy4ae, €CIIM CTYJASHT IMOKaXeT TITy00KOoe, HCUEePITHIBAIOIIIEE
MOHUMaHUE CYIIHOCTH U B3aUMOCBSI3H PacCMAaTPUBAEMBIX IIPOLIECCOB U SIBJIICHU,
MPOJEMOHCTPUPYET YMEHHS aHATTU3UPOBATh CUTYallUH, PEJIeBaHTHBIC 3a7jauaM €ro
podeCCHOHAIBHON KBaTM(UKAITIH.

OI_ICHKa "XOpOI_HO" CTAaBUTCA B ClIydac, €CJIU CTYACHT BJIAACCT 3HAHUAMUN TCOPHUU U IIPAKTUKH,
IMMOKAa3bIBACT JOCTATOYHOC MOHUMAHUEC CYIITHOCTHU U B3aMMOCBA3H PACCMATPUBACMBIX ITPOLICCCOB
)41 ﬂBJIGHHfI, HO UMCCT HCKOTOPBIC HEAOCTATKH B OTBCTAX.

Ouenka "y0BJIETBOPUTEILHO" CTABUTCS B Clydae, €CJIM OTBEYAIOITUH MTOKA3bIBAECT TBEPI0E
3HaHUE U IOHUMAHKUE BOIIPOCOB MPOTPAMMBbI, HO OTBETHI COJICPIKAT HECYIIECTBEHHBIC OITMOKH U
HETOYHOCTH, TIPU OTBETAX PEKOMEHIOBaHHAs JINTEpATypa UCIIOJIb30BaHA HEJJOCTATOYHO.

OneHka "Hey/10BJIETBOPUTENILHO" CTAaBUTCS B Cllydae, €CJIM UMEET MECTO HETIPAaBUIIbHBINA OTBET
XOTsI OBl Ha OZIMH M3 OCHOBHBIX BOIIPOCOB, IPyObIe OIMOKN B OTBETE, HETIOHUMAaHNE CYITHOCTH
U3J1araeMbIX BOIIPOCOB, HEYBEPEHHbBIC HETOUHBIC OTBETHI Ha JONOJTHUTEIbHBIE BOITPOCHI.

2.1 KoHTposbHbIe


http://www.pandia.ru/text/category/seminarskie_zanyatiya/

BOHpOCBI K 3K3aMCHY 110 JUCIHUIIJINHC «®Du3nKka aTOMOB ¥ aTOMHBIX SIBJICHUIDY

T0XIECTBEHHOCTh U YCTOMYUBOCTH aTOMOB.
@opmyia [Ii1aHKa ¥ U3Iyd4eHHEe YEPHOIO Tea.
dotorpdext. DOTOHHI.

Mogens aroma bopa. Hegocratku mozaenu.
I'mnoresa ne bporinsa. BonHoBBIE CBOKCTBA YACTHIL.
OxcnepumeHnThl J3Brccona u J[>xepmepa.
CooTHOILIIEHHE HEOTIPEICIICHHOCTEH.

KopnyckynspHo-BOIHOBOM AyanusMm.
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@u3nYECKUi CMBICI BOJH Ae bpois.

[EEN
o

. Onepatops! pU3NUECKUX BETHUUH.

[EEY
[EEY

. YpaBaenue llIpeaunrepa.

[EEN
N

. qaCTI/ILIa B IIOTCHIIUAJIbHOM SAIIHUKE.

[HEN
w

. TynnenbnsbIi 5QdexT.

[EEN
IS

. JIuHeHBI rapMOHUYECKUNA OCLIMILIATOP.

[EEN
a1

. KBanToBanme MmomMeHTa HMITYJIbCa U €ro NpOCKIUH.

[EEN
(o2}

. YpaBuenue llpenunrepa ans atoMa BOAOPOJa. Y POBHH SHEPTUU.

[EEN
\‘

. Cocrosaue QJICKTPOHA B aTOMC BOAOPOAA.

[EEN
oo

. Pacmipenenenue 31eKTpOHHON INIOTHOCTH B aTOME BOAOPOAA.

[EEN
©O

. IIpaBuna ot6opa.

N
o

. ypOBHI/I SHEPTHUHU aTOMOB IICJIOYHBIX MCTAJIJIOB.

N
=

. KBaHTOBaHME MarHUTHOTO MOMCHTA.

N
N

. OmnsiT HlTepua-I'epnaxa.

N
w

. CniuH 3neKkTpoHa.

N
N

. CnuH-opOUTaNbHOE B3aUMO/ICHCTBHE.

N
(S]]

. BCKTOpHaSI MOJCIb aToOMa. KBaHTOBaHME ITOJIHOIO MOMEHTA HUMITYyJIbCA.

N
(2]

. O¢dexT 3eemana.

N
~

. Hpuanun IHaymu.

N
oo

. Ctpoenue nepuoanyeckoi cuctemsl MeHeneena.

N
[(e]

. 3akoH Mo3nu. PeHTreHoBCKHE CIIEKTPBHI.

w
o

. CniexTpsl OpTO U Mapareyus.

w
-

. MOJ'ICKYJ'Ia BOaOpOaA. YPOBHI/I OHCPTHUHU.

w
N

. BajeHTHOCTE.

w
w

. COHpH)KeHHBIC W HaIllIpaBJICHHLIC CBA3U MOJICKYJIL.

w
S

. I'mOpunuzanus.

w
a1

. KonebarenpHble 1 BpaliareabHble YPOBHH MOJIEKYJI.



36. MomnekynasipHbIE€ CIIEKTPBHI.

37. DOHOHBI.

38. 30HHBIC MOAETH METAJJIOB, IUAJIEKTPUKOB, TIOTYIPOBOHHKOB.
Mopens atoma Tomcona

@nykTyalnus noJisi u3iiydeHus. JkcnepuMenTsl Basuiiosa. OnbIT Byja.
Yuer ABMKEHHUS s1iep B Mojenu atoma bopa.

VYuer npesoMieHus MNIEKTPOHHBIX BOJIH B onbITe [[3BHCCOHA-[[>)xepMepa.
Hudpakius HEHTPOHOB, aTOMOB, MOJIeKyIl. DddexT Pamzayapa.

Jlokasatp, 4TO, €CIIM ONepaTOPHl 3PMHUTOBBI, TO COOCTBEHHBIE 3HAUCHHSI OIIEPATOPOB
BELIECTBEHHBIE.

Jlokasatp, 4TO €CIliu JIBa Pa3HBIX ONEepaTopa UMEIOT 00IIKe COOCTBEHHBIE (PYHKIIMHU, TO OHH
KOMMYTHUPYIOT.

HOJ'Iy‘II/ITb BBIPpAXKCHUC IJIA OIIEpaTopa KBaApaTa MOMCHTA UMITYJIbCA B C(bCpH‘ICCKOﬁ CHUCTEMC
KOOpAUHAT.

KBaHnToBaHue 3HEpruu aHrapMOHMYECKOI0 OCLMIUISITOPA.
Knaccudukanus Bogopoonogo0HbIX aTOMOB H CUCTEM.
O6ocHoBaHMe MpaBUi OTOOPA MPHU UIITYYSHUH U MOTJIOUICHUH CBETA.
Oddexr INamena-baxka.

Jlunelinbiii M kBagpatndHbli 3¢ dextsr LlTapka.

Oddext CagoBckoro.

KBanToBas nmpupoja napa - u ¢peppoMarueTu3ma.

TyHHEJIBHBIA TUOA.

QurykTyanus 1o u3ilydeHus. JkcriepuMenTsl Basunosa. OneiT Byna.
D¢ddext Komnrona.

Judpakuus HeHTpOHOB, aTOMOB, MOJIeKYIL. DddexT Pamzayapa.
CooTHoOIIEHNE HEOTIPEIETIEHHOCTEN.

[TpoxoxieHre YacTUIlbl Yepe3 MOTeHIMATbHBIN Oapbep.
KoHTakTHBIE ABIIEHUS U TYHHEJIbHBIE 3(PPEKTHI B AJTEKTPOHUKE.
Oddexr [Tamena-baka.

JIuneitHblit 1 kBagpaTuuHbii 3¢ dextsl [ Tapka.
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Oddext Cagorckoro. CniuH GoToHA.

10. KBanToBas nmpupoa napa - u peppomMarHeTuzma.

11. dynnameHTanpHasi MOCTOSTHHAS — MTOCTOSTHHAS TOHKON CTPYKTYPBHI.
12. HabmroneHnue u u3mMepeHre B KBAaHTOBOM MEXaHHKE.

13. Ddodext Ditamreiina, [Togonbckoro, Po3ena.



ITpome:kyTOYHBI KOHTPOJIL

B Teuenne ceMecTpa CTYy1I€HThI BBINOJIHAIOT:

- JAOMallIHUE 3a1aHHUs], BBINNOJHCHHE KOTOPbLIX KOHTPOJUPYETCH U NPH Heo0X0AMMOCTH oﬁcym):[aeTcsl Ha NPAKTUYECKHUX

3aHATUAX;

- NPOMEXKYTOYHbIC KOHTPOJbHbIE paﬁOT]’I BO BpeMsl NPAKTHYE€CKHUX 3aHSATHH 17151 BbISABJIEHUS CTETIEHU YcBoeHUsA rlpoii):[em[oro

MaTepuaJia;

- BBINOJIHEHHE UTOTOBOIi KO]—[TpOJ’ll:]-[()ﬁ paﬁoTu o pelIeHHUI0 3a/1a4, 0XBATHIBAKOLIUX 0a3oBble BOIIPOCHI Kypca: B KOHLIe

cemecTpa;

HTOroBblii KOHTPOJIL
JK3aMeH B KOHIIe 5 ceMecTpa, BKIIYAIOIMii MPOBEPKY TeOPeTHYEeCKUX 3HAHUI U YMeHHUe pelieHus 10 BceMy MPoiAeHHOMY

MaTepHaJy.

YyeOHO-MeTOANYECKHE MaTepHaJibl JJIs NPOBEACHUSA ITPOMEKYTOYHOI0 KOHTPOJIA MPUJIAralTCa HUXKE.

2.2 KonTponbHbie pabOThI 7151 IPOBEPKH TEKYIIUX 3HAHUHN CTYJIEHTOB
KonTponbnas padora Ne 1 «KBanTel cBera. Bonnosas ¢pyukius. CooTHoIeHHE
HCOIMPCACIICHHOCTH

= m
3anaua 1.dotoH ( A=04 HM) pacceuBacTCs Ha 3JICKTPOHE (Macca IMOKOsI SJIEKTpOHa &),
JBYDKYILEMCSI HABCTPEUY MY, H MOCJIe PacCesHUs IBUXKETCS By 00paTHOM HalpaBJICHUU

0 .
(paccestHue Ha 180 ). C xaKoii cKopoCTbI0 ¥ JOJDKEH JABUIaThCS dJIEKTPOH, YTOOBI 4acTOTa

¢dboToHa Npu paccesHUU HE U3MEHUIAch?

3anava 2. .HaiiTu 3HEpruro 31MeKTpoHa, Py KOTOPOH OH OECHPEensITCTBEHHO MPOMIET Hal

_— _ _:
MPSIMOYTOJIBHBIM 0aphepoM BBICOTOU Wy =5 3B u mmpuHoOH d =107,

3agaua 3. Boanosas (GyHkuus yacTuibl Maccoii ¥ | coeparomieil OMHOMEPHOE JBHKEHUE B
W Iix = Axexp(— =
MoJie ¢ moTeHuuasiom  * I( ) , €CTh ‘I'(I) Ax ( Ifﬂ) (I} ﬂ) , (‘P(I) 0
< W (x)—>0
, (x< ﬂ)_ W3BeCTHO, UTO P( ) npu * >0
@) OIIEHUTH C TIOMOIIBIO COOTHOIIEHHSI HEOIPEAEIEHHOCTH CPEIHION KHHETHYECKYTO

W,
DHEPIui0 ~ * YaCTHIIBI;

L4

b) maiiTi pOQHIL MOTEHIHANBHOTO TIoNIs &

C) TOJHYIO SHEPTHIO W wactunes:.

KontponbsHas padota Ne 2 «KBaHTOBOMEXaHMUYEeCKast MOZIEIb aTOMa BOJIOPOIar
1. AToM BOIOpO/Ia HAXOIUTCS B COCTOSIHUH 2.
d) moctpouTs pamuanbHyr0 BOHOBYIO (yHKIM0 R2,1(r) 1 oTHOpMHPOBATH e¢;

r.Q,
€) TOCTPOMTH BOJHOBYIO ()YHKIIHIO ‘Pl!,l,l( q})aTOMa BOZOPOJIa B 3aJTaHHOM KBAaHTOBOM

| 3 _
COCTOSIHUH, eciu yrioBas ¢pynkuus Y2,1,1(q, j) umeer Bun Y2,1,1(q, j) = Ix sinq € “;

f) mocTpouTh GYHKIHUIO MIIOTHOCTH BEPOSTHOCTH JIOKATHU3AIMH JJIEKTPOHA B IIAPOBOM CJIOE Ha
paccrosiaun ¥ ot sizipa;



. r,
g) HaiiTu HamOoJiee BEPOSITHOE PACCTOSIHUE ~# 3JIEKTPOHA 0 SIpa;
h) HapucoBatrh rpauK IIIOTHOCTH BEPOSATHOCTH, IOCTPOCHHOM B 1I. d);

1) HalTH cpellHee PacCTOSIHUE JIEKTPOHA JI0 Spa U yKa3aTh Ha TpaduKe MOCTPOCHHOM
IJIOTHOCTHU BEPOATHOCTH;

. o rr, .
J) HalTH BEpOSATHOCTDH JOKAIU3AIMU dJICKTPOHA BHYTPU 00JIaCTH L

K) HapucoBatrh rpaMK IJIOTHOCTH BEPOSATHOCTH YTIJIOBOTO PACIIPEICICHHS ICKTPOHA;
[) BeIYMCINTE OPOHUTANBHBIN, CIIMHOBBII U MTOJHBIA MEXaHHYECKHE MOMEHTHI aTOMa;
M) HaATH yrox Mex1y OpOMTAILHBIM M CIIMHOBBIM MEXaHUYECKHUMH MOMEHTAMH;

N) HApUCOBATh BEKTOPHYIO MOJICNIb aTOMa ISl COCTOSIHHS 2;

0) HAWTH YaCTOTY MEepexXoJia U3 COCTOSHUS 2 B OCHOBHOE COCTOSIHHUE;

P) HaWTH BEIMYMHY CMELICHUS 36EMaHOBCKHX KOMIIOHEHT YPOBHS 2]) BO BHEIIIHEM MarHUTHOM

T10JI€ HAMPSHKEHHOCTH H= 5KFC;

2.3 KontponbHast paboTa 17151 IPOBEPKH UTOTOBBIX 3HAHUIA

3agaga 1. OueHuTh 4nciio (OTOHOB PABHOBECHOTO 3JEKTPOMArHUTHOTO M3IyYCHUS B €ANHUILIC
ob6wrema nipu Temreparype 300 K.
3amaya 2. Icxofst 3 COOTHOIICHUS HEONPEACICHHOCTH OLICHUTh SHEPTHI0 HOHU3ALUK aToMa

BOJOpOda N3 OCHOBHOI'O COCTOAHUA.

3amaua 3. [loTenuman nonnsanuu aroma CF paseH 3.89 »B. OnpenenuTh KBAaHTOBBIN Ae(eKT
OCHOBHOT'O COCTOSIHHUSI.
3anaua 4. Onpenenuts cpeaHee U Hauboee BEpOsITHOE yAaJIeHUe dJIEKTPOHA OT s/pa B

OCHOBHOM COCTOSAHHH aTOMa BOAOPOAA.

3az[aqa 5. IToToxk qacTuIl € 3HepFHefI E pacceuBacTCAd Ha HpﬂMOerJ'ILHOfI CTYIICHBKC

BBICOTOU Vﬂ. Omnpenenuts BEPOSITHOCTH MPOXOXKIECHUSA U OTPAIKEHUS.

3agaua 6. Hanmummre 37eKTpOHHbIE KOH(GUTYpaIMK MEPBHIX MATH JIEMEHTOB TaOIHIIbI
Menpeneesa. Bocrionb3oBaBimmch npaBuiaMu XyH/Aa, ONPEAETUTE UX OCHOBHBIE TEPMBI.
3anava 7. YKaxxuTe nepexo/ibl, 00pa3yromire TOHKYIO CTPYKTYpY FOJIOBHON JIMHUU CEPUH
banpmepa B ciekTpe aroma BOJOpO/a.

3az[aqa 8. HapI/ICOBaTB CXEMY pPACHICIUICHUA U BO3MOKHBIC IIEPEXOABI MCKAY YPOBHAMU

2 2
TCPMOB PI/I S B cJIabOM MarHUTHOM IIOJIC.



