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Paboyas mporpamma AMCHUIUIMHBI (MOIYIIsA) pa3paboTaHa B COOTBETCTBUHU C CAMOCTOSITEIIBHO YCTAHOBIICH-
HeiM MI'Y o6pazoBatenbubiM ctanaaptroM (OC MI'Y) mis peanu3yeMbIX OCHOBHBIX MPOQPECCHOHATBHBIX
00pa30BaTeNIbHBIX MPOTPaMM BbICHIETO 0OpazoBaHus 1o cnenuanbHOCTH 03.05.02 «DyHnameHTanbHAsS U
npukinaaHas pusuka», yrBepkIaeHHbIM npukazoM MI'Y ot 29 nexabps 2018 roma Ne 1780 (B pemakuuu
npukaza MI'Y ot 10 utons 2021 roga Ne 609, ot 7 oktsi6ps 2021 roga Ne 1048, ot 21 nexabps 2021 rona
Ne 1404), npukazamu 06 yreepxkaeaun u3menenuii B OC MI'Y ot 29 mas 2023 roga Ne700, ot 29 mas 2023
romaNe 702, ot 29 mast 2023 roga Ne 703

I'ox (roner) mpuema Ha oOyuenue: ¢ 2020

Kype — 3
cemecmput — 5
3ayemuuix eOunuy — 4
AKAOCMUYECKUX YaAco8 — 72, 8 m.u.
nexyuii — 36 yacoe

npakmuyveckux ansamuit — 36 yacoe

Dopma npomelcymoynoii ammecmayuu.

3ayem u 3K3aMeH 8 5 cemecmpe



1. Mecto aucuuniaunbl (moayJisi) B crpykrype OIIOII BO.

Kypc «AtomHas (usuka», untaeMblii B 5 cemecTpe, NpeACTaBisieT COO0H OCHOBY JUIS BCETO
JanbHeHIero o0y4eHus: cTyaeHra-¢pu3uka. B HeM BBOAATCS OCHOBHBIC NMPUHLIMITBI TEOPUH M MPAKTHKA
penieHus 3aaa4, 00X Ay OOJNBIIMHCTBA (PU3MUECKUX CHCTEM. MaTeMaTH4eCKOi OCHOBOW Kypca sIBIIsI-
IOTCA pa3aciibl KypCca Mar¢MaTuKu, BKIIIOYas, B 4aCTHOCTH, MaTeMaTHYeCKHI aHaJIu3s, HHq)q)epeHHHaHL-
HBIC U UHTCTPAJIbHBIC YPABHCHH .

2. Bxognble TpeOGOBaHMS IS OCBOEHUS IUCUHUIIMHBI (MOIYJIs1), MPeIBAPUTEIbHbBIE YCI0BUSI
(ecs1u ecTh).

VYcnenrnoe 0CBOGHHUE TMCIUTIIINH TI0 BBICIIIEH MaTeMaTUKe U 001Iel gusuke.

3. Pe3yJ’leaTbl OﬁyquHﬂ o JTMCHMIIJINHE (MOJIyJ'llO), COOTHECCHHbIC C TpeﬁyeMblMl/l KOMIIC-
TCHIHUSAMHU BBINTYCKHUKOB.

[Inanupyemble pe3ynbTaThl 00ydeHHs 10 AUCHUIIIIMHE (MOJYIIIO):
3HaTh:

- OCHOBBI KBAHTOBO MEXaHUKH.

- PEHTTr€eHOBCKHE CIIEKTPBI.

- B3aumoieiicTBre KBAHTOBOM CUCTEMBI C U3TyYEHHEM.

- MHOTr03/1€eKTpOHHBIE ATOMBI.
YMers:

- Onpenensate atoMm Bogopoaa no bopy.

- Pa3znuuaTh BOJIHBI ¥ YaCTHLIBIL.

Bnaners:
[IpeacraBiaeHUSIMH O TAKUX TOHATHAX, KaK:
- OZTHOAIEKTPOHHBIN ATOM.
- ATOM B I0JIE BHEIIHUX CHIL.
- Monexkyina.

HMmets onbIT:
- OIIPEJECIICHHS] TIOBEICHHS aTOMA B 110JI€ BHEIIHUX CUJI, UCIOJIb3Yysl OCHOBBI KBAHTOBOM MEXAHUKHU.

4. ®opmar 00y4eHHUs1 — KOHTAKTHBIN.

5. O0beM AMCUMIUIMHBI (MOAYJIsI) COCTaBiseT 4 3. €., B TOM Uucie 72 akaJeMUYecKHX Jaca, OT-
BEJICHHBIX HA KOHTAKTHYIO paboTy oOydaroluxcs ¢ mpernoaBaTesieM (ayAuTOpHas Harpyska), 72 akaze-
MUYECKHX Yaca Ha CAMOCTOSITENIbHYIO padOTy 00y4aronuxcsl.

6. Coaepxxanue TUCHMILIMHBI (MOAYJIsl), CTPYKTYPMPOBaHHOE 0 TeMaM (pa3ieaM) € yKa-
3aHMEM OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMHYeCKHUX YaCOB U BH/bI Y4eOHBIX 3aHATHIA.



6.1. CTpykTypa IMCHMILIMHBI (MOAYJIs1) MO0 TeMaM (pa3jieiaM) ¢ yKa3aHHEeM OTBe/leH-
HOT'0 HA HUX KOJIMYECTBA aKa/IeMHYeCKMX YaCOB M BU/Ibl Y4eOHbIX 3aHATHIA.

HaumeHoBaHue HomuHaJbHbIE TPY103aTPATHI 00y4aIOIIET0CS :
pa3/iesioB U TeM KonTakTHasi padoTta CamocrosiTe/ibHasI pa- " E
AUCHUILINHBI (pabora BO B3anMo- 0orta o0y4arwerocs, S >
(MoayJisn), JAefCTBHUU C Mpenojaa- akajgeMH4YecKHue ? E
BaTeJIeM) 4achl o é- )
dopma npome- Bujabl KOHTAKTHOM b = = %
JKyTOYHOM aTTe- | pPadoThl, aKajgeMuye- E : g 3
CTAIMH 10 JAHC- CKHe 4achl = =35
nunjanHe (Moay- L % a 2 E
J110) = 3 o § 2 =
: 8 * = % *cts = B
THIEE A
= = g E 2 2
2| At g
Sl =
Muxkpomup Kon- Pemenue 5) 12 -
CyJibTa- 3amadq, 3
nuu, 4
Boansl u kBauTel | Kon- Pemenne 6 12 -
CyJibTa- 3amadg, 3
nouu, 3
Yacrumes! 1 Boiasl | KoH- Pemenne 6 12 -
CyJibTa- 3amadq, 3
oy, 3
Atom  Bomopona | Kon- Pemenne 6 14 -
o bopy cynbTa- | 3am1ad4, 4
oun, 4
OcHoBbl  kBaHTO- | KoH- Pemenne 6 13 KontponpHas
BOM MCXaHUKH cynbTa- | 3amad, 4 paborta
o, 3
OnHO3IEKTPOH- Kou- Pemenune 6 12 -
HEII aTOM CyJibTa- 3amgad, 3
o, 3
Mmuorosnektpon- | Kon- Pemenne 6 12 -
HBIA aTOM cyiabTa- | 3amad, 3
o, 3
Bzaumopnericteue | Kon- Pemenue 6 13 -
KBaHTOBOM CHCTe- | CyabTa- | 3ajad, 3
MBI C U3ITy4eHHEeM | 1uu, 4
Pentrenosckue Kon- Pemenne 6 13 -
CHEKTPBI cyabTa- | 3afad, 4
M, 3
Atom B  moue | Kon- Pemenue 6 12 KoHTpobHas
BHEIITHUX CHJI cyabTa- | 3amad, 3 pabota
oy, 3
Mouekyna Kon- Pemenue 5 11 -
CyJIbTa- 3ajay, 3
oy, 3
Hpyrue Buael ca- | - - - - -
MOCTOSITEIbHOM
paboTs!I (mpu
HAJIMYUN): HAIIpU-




mep,
KypcoBast paboTa,
TBOpYECKasi pabo-

Ta (3cce)
36 36 64 136
[TpomexxyTounas 8 8
aTTecTanus (IK3a-
MeH)
Hroro 144

6.2. Conep:xanue pa3iesioB (TeM) TUCHUTIIMHBI.

Ne n/m ‘ HaumeHnoBanue pa3ienoB (TeM) JUCHMITINHBI ‘ ConepxaHnue pa3ziesioB (TeM) AUCHUILINH

Macmradsr. Koncrautel. HeBo3moxk-
HOCTh OIMCAHUS SIBICHUW B MHUKPOMHPE B
paMKax KJIACCUYECKOW TEOPHH.

PaBHOBECHOE 3JIEKTPOMArHUTHOE W3-
JIy4eHHE B MOJOCTH. 3akoHbl Penes - [ xuH-
ca u Buna. ['mnoresa Ilnanka. KBanTel u3-
nydenust. @opmyna Ilnanka. 3akon Creda-
Ha-bonpiiMana u 3akoH cmemeHus Buna.
®dotorpdexrt. OnmpiThl ['epuia m CroseTona.
3akoH DJitHmTelHa. PaccesHue snekTpomar-
HUTHOTO M3JIy4€HHUs Ha CBOOOJHBIX 3apsiiax.
Oddexr Komnrona. TopMo3HOE PEHTIE€HOB-
ckoe um3nydyeHue. KBanToBbld mpexaen. Jlu-
dpaknuus BosH. OnbiT Tainopa.

BousiHoBbIe cBoiicTBa yactull. ONBITHI
HeBuccona-/xepmepa u TomcoHna. BoJHbl
ne-bpoitns. BosnHoBoit mnaker. dazoBas u
rpymnmnoBas CKopocTh BOJIH ae-bpoinsa. Co-
OTHONICHHSI HEOTIPEIeIEHHOCTH.

Monpens atoma ToMmcona. OneITe Pe-
3epdopna. IlnanerapHas Mojaens aroma u
npolieMa ycTohuynBocTH atoMoB. Cepualib-
HbIE€ 3aKOHOMEPHOCTH B CIIEKTpE aToMa BO-
nopona. KBaHToBaHME MOMEHTa HMIIYJIbCA.
IToctynarel bopa. IIpuHuun cooTBeTCTBHS.
DKCIEPUMEHTAIbHOE J10Ka3aTeJIbCTBO JHC-
KPETHOM CTPYKTYpbl aTOMHBIX YPOBHEM.
Omneitel @panka u I'epua. M3oTonnueckuit
CIBUT aTOMHBIX YPOBHEH, M€30 - aTOMBI, I10-
3uTpoHuil. BonoponononoOxbsle noHbl. Pe-
JATUBHCTCKOE o000OmeHnue wmojenu bopa.
ITocTosiHHas TOHKOM CTPyKTyphl. Kpurnue-
ckuii 3apsig Z = 137.

Jlexiu

1. Tema 1.
2. Tema 2.
3. Tema 3.
4, Tema 4.
5. Tema 5.

KBanToBasi cucrema, €€ COCTOSHHE,
u3MepsieMble mapameTpsl. BomHoBas (yHK-
s, ee cBoictea. YpasHenue Illpeaunrepa.
CrauvoHapHble U HECTAlIMOHAPHBIE COCTOSI-
HUsl. 1IMIOTHOCTH BEPOSATHOCTH U IUIOTHOCTH
MoTOKa BeposTHOCTH. OmepaTopsl (uszmde-




ckux BenuyuH. COOCTBEHHBIE 3HAYEHUS WU
cobcTBeHHbIe (QyHKIMH oreparopoB. Cpen-
Hee 3HaYeHHe M Jaucrepcus (GU3NYecKoil Be-
anunHbl.  [amuneronunan.  OmnpeneneHue
HHEPreTHUUECKOI0 CIEKTPAa CUCTEMBI KaK 3a-
Jlaya Ha COOCTBEHHbIE 3HAUYEHUs OIeparopa
I'amunbTOHA. [IMCKpPETHBIN CIIEKTP U KOHTH-
HyyM. OpHoMepHble 3agauu: CBOOOJHOE
JBUKEHUE 4YacTHULIbl; NPSAMOYroJibHAas IIO-
TEHIUaIbHAs 5IMA; TApMOHMYECKUN OCLMII-
nstop. TyHHenbHBIH 3ddeKT: o- pacraj
aTOMHBIX SI/I€p, aBTOZJIEKTPOHHAs SMHUCCHS.
TynnenbHbIM MUKpOCKON. KBa3zucranmonap-
Hoe cocrosiHue. IllupruHa ypoBHA M BpeMms
pacnaza. DJIEKTPOH B MEPHOJUYECKOM IO-
teHuuane. [lonsitue 00 sHEPreTUYecKux 30-
Hax. [IpenenbHplil nepexos K KIACCUYECKOU
MexaHuke W ontuke. OCHOBbI KBaHTOBOME-
XaHWYECKOW TeopuHu BO3MylIeHHM. Toxne-
CTBEHHOCTb MHUKpouacTHll. bo3oHbBl u dep-
MuoHbI. [Tpuammn [aynu. Cucremsr @epmu-
n bose-vacrum.

Tema 6.

VpaBuenue Ilpenunrepa ¢ 1eH-
TPaJIbHO-CUMMETPHUYHBIM MOTEHIUAJIOM.
PasnencHne mepemeHHbIXx. Omepatopsl L2,
L;, ux coOCTBEHHBIC 3HAYCHUSI U (DYHKIIHH.
PamnanbHoe ypaBHEHME. YPOBHU SHEPTHH.
KBanTtoBbI€ uncna. AToM Bogopoaa. Y pOBHU
SHEPrUU U BOJHOBbIE (DYHKIMU CTallMOHAp-
HBbIX cocTosiHuM. X cBolicTBa. BripoxkaeHue
YpOBHEH 1O opOWTAIBHOMY MOMEHTY. Op-
OMTAJIBHBIA MEXAaHWYECKMH W MarHUTHBIA
MOMEHTHI 3JIeKTpoHa. Marneton bopa. Dkc-
MIEPUMEHTAJIbHOE ONPEIEICHUE MArHUTHBIX
MoMeHTOB. OmnbIT IITepna u I'epnaxa. ['u-
note3a YinenOeka u ['ayncmura. CriuH 3mek-
TpoHa. COOCTBEHHBI MAarHUTHBIH MOMEHT
snekTpoHa. CHMHOBOE TMPOMArHUTHOE OT-
HomieHue. [loHsATHe O mpaBUiaX CIOKEHUS
HEB3aMMOJICHCTBYIOIIMX MOMEHTOB KOJUYe-
cTBa nBkeHusA. CnuH-opOUTaIbHOE B3au-
MozeiictBue. ToOHKas CTpPyKTypa CIEKTpa
atoma Bojopoga. dopmyna TOHKOU CTPYK-

Typsl (Jupaka).

Tema 7.

OO011re NPUHIMIIBI ONHUCAaHUST MHOTO-
JIEKTpOHHOrO aroma. Ilpencrasienue o
pacripesieieHu 00beMHOTO 3apsiia U 3JeK-
TPOCTATUYECKOIO MOTeHIMana B arome. On-
HODJIEKTPOHHOE  COCTOSIHUE.  3aloJHEHHE
ATOMHBIX COCTOSIHUM 3JIEKTpOHaMH. ATOM-
Hble 000JOYKH U MOJ000JOUYKH. DIEKTPOH-
Hasi KoH¢urypauus. Mepapxus B3auMojei-
CTBUM B MHOIO3JEKTpOHHOM arome. lIpu-




ommxkenne LS wu jj-csazei. Tepm. Tonkas
CTpykTypa TepMma. I[IpaBuwio WHTEpBaOB
Jlange. CniuH ¥ MarHUTHBIM MOMEHT HYKJIO-
HOB U snpa. CBEPXTOHKAs CTPYKTypa aToM-
HBIX CIEKTPOB. M3otonmuueckue 3h¢heKThl B
aToMax. ATOMEI IIEJIOYHBIX METAJIJIOB. ATOM
res. CHMMeETpHsST BOJTHOBOU (PYHKITUH OT-
HOCHUTEIIbHO  TIEPECTAaHOBKU  DJICKTPOHOB.
CHHIJICTHBIE W TPUIUICTHBIC COCTOSHHUS.
OOmenHoe B3ammojeiicTBue. OCHOBHOE CO-
crosHue artoma renus. Iloumsarme o0 aB-
tonoHu3zauuu. llepuogmyeckas cucrema
anemeHToB. [lpaBmino Xynna. OcHOBHbIE
TEPMBI ATOMOB.

Tema 8.

KBaHTOBas cucrema B moJje 3JIEKTpPO-
MarHuTHOM BOJHBI. J[umonpHOE MpUOIIKe-
Hue. BeposTHOoCTh mepexoma. MarpuuHslii
9JIEMEHT OTIepaTopa IUIMOJILHOTO MOMEHTA.
[Tonsatue o mpaBmiax or6opa. PazperieHHbIe
W 3ampenieHHbie nepexoapl. CrnekTpaibHbIe
cepum (aTOMBI BOJIOPOJIA, TEIHSI, METOIHBIX
MeTtasuioB). O0mue npeacTaBieHus 00 HIIeK-
TPOMArHUTHBIX TIEPEXOJaX B MHOTOXJICK-
TpoHHOM atome. IIpaBuno Jlanmopra. Ilpen-
CTaBJIEHWE O KBAaHTOBOM 3JIEKTPOMAarHUTHOM
noje. DJIEeKTPOMarHuTHeIM Bakyym. doTto-
Hbl. CrioHTaHHbIE mepexonabl. EcTtecTBeHHAst
IIUPUHA CIIEKTPaIbHON JTUHUU. JISMOOBCKHMIA
caur. Onwit JIam6a u Pusepdopaa.

Tema 9.

[Tepexoabl BHYTPEHHHX JIIEKTPOHOB.
XapaKkTepUCTUIECKOE PEHTICHOBCKOE H3IIY-
yenue. 3akoH Moz, Dddekr Oxe.

10.

Tema 10.

Atom B marHuTHOM noje. Cnaboe u
cuinpHOoe motie. Dakrop Jlanme. DddekTs
3eemana u [lamena - baka. OneiT lllTepHa u
['epnaxa. DJEKTPOHHBIM mNapaMarHUTHBIN
pe3onanc (I11P).

11.

Tema 11.

Anmabarnyeckoe npUOJIKEHNE.
MonekynsapHslii MOH Boaopona. Moiekyna
Bojopona. Teopus  T'aktmepa-Jlongona.
CnapuBaHue OdJIEKTPOHOB. TepMbl ABYX-
ATOMHOW MOJIEKYNbl. XHUMHYECKasi CBS3b.
KoBanentHas M HOHHAs CBSI3U. DBajeHT-
HOCTh. Hachllenue XUMHYECKHX CBS3EH.
MonekynsapHas opoutans. ['ubpuansanms
opOutaneii. DnemeHThl crepeoxumun. OO-
[IMe TPeICTaBICHUs O KoJebaTelnbHOM U
BpalllaTeIbHOM JABIKCHUU SIIEP B MOJIEKY-
nax. CrHekTpsl JIBYXaTOMHBIX MOJEKYII.
DNEKTPOHHO - KoJeOaTeNbHBIN - Bpaiia-
TenpHBIA Tiepexon. [lpaBuma otbopa mns
AIIEKTPOMATrHUTHBIX MEPEXOI0B B JBYXaTOM-
HbIX MoJiekynax. [Ipunnun ®panka - KoH-




noHa. HexoTopele cBeleHUS O CHCTEMAaTHKE
COCTOSIHUM IBYXaTOMHOM MOJIEKYJIBL.

CeMuHapbl

1. Tema 1. Mopgenu atomoB Tomcona u Pesep-
dopna. PaBHOBECHOE 3JIEKTPOMArHUTHOE
uznydenue. Dpdexkr Kommrona. Portosd-
(exT.

2. Tema 2. Bonubt ne bpoitnsg. CooTHomieHus
HeonpeaeneHHocred. Monens atoma bopa.

3. Tema 3. OcCHOBHbBIC TIOHSITHSI KBAHTOBOM Me-

XaHUKU. Oneparopsl ¢u3mdeckux BenuuuH. Cpen-
HUE 3HaYeHUsS U JTUCTIEepCHsl.

4, Tema 4. Onnomepnsie 3amaun. CranuoHap-

HBIE COCTOSHHUSI KBaHTOBOMEXaHWYECKOW  CH-
crembl. TyHHENBHBIN 3 DeEKT.

5. Tema 3. KBaHnTOBass Teopusi aroma BOJIOPOJAA.

Teopust Bo3mymeHuil. [Ipumepsl. OcnosHoe
COCTOSIHUEC aTOMa I'CJIvs.

6. Tema 6. KontponbHas pabota mno Temawm,
MIPOMICHHBIM Ha 3aHIATHAX 1-5.
7. Tema 7. MHorosnexkTpoHHble atombl. O00JOYKH U

MoJ000I0YKH.  DJIEKTpOHHAsE KOH(UTYpa-
nus. [Ipubmmkenne LS- u jj- cBszer. Tepm.
CocrosiHue.

8. Tema 8. [Tepmoanueckast Tabauiia IEMEHTOB.
OcHOBHBIE TepMbI aTOMOB. TOHKas U cBEpX-
TOHKasl CTPYKTYpa aTOMHBIX CIIEKTPOB.

9. Tema 9. DnekTpoMarHuTHele nepexonnl. [Ipa-
BUJIAa OTOOpA U CHIEKTPAJIbHBIE CEPUH.

10. Tema 10. Oddekrol 3eemana u [lamena — ba-
ka. OneIT [ltepna u 'epnaxa.

11. Tema 11. KontposibHast paboTa 1mo Temam, HpOHICH-

HBIM Ha 3aHATugX 6-10.

7. ®oua oueHouHbIx cpeacTB (POC) /s oneHUBAHUS Pe3yabTATOB 00yUeHHs IO JHCIU-
IUIHHE (MOAYJII0)

7.1. TunoBble KOHTPOJIbHbIE 32JaHUSI HJIH UHbIe MAaTepPHAJIbI 115 MPOBeJIeHUsA TeKYy-
IIero KOHTPOJIsl YCIIeBAeMOCTH.
CucteMa TeKyI1ero KOHTpoJIs 3HaHUH MpeaycMaTpUBaeT MPOBeJICHUE JBYX KOHTPOJIBHBIX paloT.
Cucrema npoMeXyTOUYHOTO KOHTPOJIS 3HaHMUN BKIIIOYAET dK3aMEH B KOHIIE IISITOTO CEMECTpa IO-
clie TIPOXOKJCHUS Kypca. DK3aMEeH NMPOBOJUTCS B YCTHOH (OpMe M OLIEHUBAETCA IO YeThIpexOauIbHOM

29 «e 29 <¢ 9% ¢

CUCTCMC! “HeyI[OBJ'IeTBOPI/ITeJ'IBHO , YHAOBJICTBOPHUTCJIIBHO , XOpOIlo , OTJINYHO”.

7.2 TunoBble KOHTPOJIbHbIE 32JaHUS WJIM HHble MaTepHuaJibl JJIA NPOBeleHUs] NMpPo-
MEKYTOYHOM aTTeCTalHu.

- AJIA DK3aMCHa
BOHpOCLI 9K3aMCHAIIMOHHBIX OHMJICTOB.



1. Mukpomup. Macmtabel. KoncTanTbl. HeBO3MOKHOCTE OMUCAHUS SBICHUN B MUKPOMHPE B paMKax
KJIACCUYECKOU TEOPHH.

2. BoJiHBI ¥ KBaHTBl. PaBHOBECHOE 3JIEKTPOMArHUTHOE U3JIyYEHHUE B MOJIOCTH. 3aKOHBI Penes - [hxuHca u
Buna. I'mnoresa [lnanka. KBantel nznydenusi. @opmyna [Tnanka. 3axon Credana-bonbiimana u 3akoH
cMmenieHus Buna.

3. ®oroaddexr. OmpiTe 'epua u Ctonerosa. 3akoH DiHIITEHA. PaccesiHre 31€KTPOMAarHUTHOTO H3ITY-
YeHus1 Ha CBOOOMHBIX 3apsaax. D¢pdext Komnrona. TopMo3HOE peHTIeHOBCKOE U3MydeHHe. KBaHTOBEII
npenen. Judpakuus BosmH. Onsit Tatinopa.

4. Yactuus! u BoiHbL ['unoresa ne-bpoitns. BonmHoBbie cBoiicTBa yactuil. OnbiThl JleBuccona-Jxepmepa
u Tomcona. Bonuel ne-bpoitns. BonHoBoit maker. @a3oBasi U rpynmoBasi CKOpocTh BOJH Ae-bpoitst. Co-
OTHOIIIEHUS HEOTIPEICICHHOCTH.

5. Atom Bosoposa o bopy. Monens atoma Tomcona. Oneitel Pesepdopnaa. [Tnanerapnast moaens aroma
1 npobaema ycToHunMBoCcTH aToMOB. CepualibHblE 3aKOHOMEPHOCTH B CIIEKTpe aToMa Bojaopoda. KomoOu-
HaHHOHHBIfI IMPUHIIHAII.

6. KBanTtoBanue momeHta mMmiyibca. [loctynatel bopa. [IpuHIMn cooTBeTCTBUSA. DKCIIEPUMEHTAIBHOE
JTI0Ka3aTeNIbCTBO TUCKPETHOM CTPYKTYpPBI aTOMHBIX ypoBHEW. OnbiTel @panka u ['epa.

7. I30TOMMYECKUi CABUT aTOMHBIX YPOBHEH, M - aTOMBI, TO3UTpOHU. Botopoaonoioousie noHsl. Pensi-
TUBUCTCKOE 00001enne Mmoenu bopa. [loctossHHast TOHKOM cTpyKTyphl. Kputnueckuii 3apsn Z = 137.

8. KBaHTOBasi cucrema, €€ COCTOsSIHHE, W3MeEpsieMble MapaMeTphl. BoyiHOBas (yHKIUS, €€ CBOWCTBA.
VYpaBuenue [Ipeaunrepa. CrarmoHapHble 1 HECTAIMOHAPHBIE COCTOSHHUS.

9. [IMOTHOCTH BEPOSITHOCTU U IUIOTHOCTH MOTOKA BEpOATHOCTH. Omeparopsl ¢puznueckux BeauduH. Coo-
CTBEHHBIE 3HAYECHUS U COOCTBEHHbIE PYHKINHU onepaTopoB. CpenHee 3HaUeHHE U AUCTiepcHs PU3NIecKOn
BEJTUYMHBI. ['aMHIIbTOHHAH.

10. OnpeneﬂeHHe SHEPIreTUYCCKOI'O CIICKTpa CUCTEMBI KaK 3aga4da Ha COOCTBEHHEIE 3HAYEHUS oreparopa
I'amuneTOHA. ]_II/ICKpCTHBII‘/'I CIICKTP U KOHTUHYYM. OI[HOMepHBIe 3aJa4du: CBO60,I[HO€ JBHWXKECHHUEC YaCTHUIbI,
IpsAMOYToJibHas IMOTCHUOWAIbHAA sIMa, l"apMOHI/ILIeCKI/Iﬁ OCHUJLIATOP.

11. TynHenbHbI 2QQeKT: a - pacnag aTOMHBIX sI€p, aBTOANEKTPOHHAS dMUcCCUs. TyHHENbHBIH MUKPO-
ckon. KBaszucranmonapHoe cocrosinue. lllupuna ypoBHs 1 Bpems pacnaja.

12. DnexTpoH B nepuoanueckom noreHuane. [lonstue 06 sHepreTnueckux 3oHax. [IpenenbHbli nepe-
XOJI K KJIACCUYECKOM MEXaHUKE U ONTHKE.

13. OcHOBBI KBaHTOBO-MEXAHNYECKOW TEOPUH BO3MYIIEHUN. TOXIECTBEHHOCTh MUKpOYacTUll. bo30HbI 1
¢depmuonsl. [Tpunnun ITayau. Cuctemsl pepmu- 1 603e-4acTHil.

14. Opgnod2nexTpoHHbIN aToM. YpaBHeHue llIpenuHrepa ¢ LEHTPaIbHO-CHMMETPUYHBIM MOTEHIHMAIOM.
Paznenenne nepemennsix. Onepatopsl L2, Lz, ux coOcTBeHHble 3HaueHus M (GyHKUUH. PaanmanbHoe
ypaBHEHUE. YpOBHU 3Hepruu. KBaHToBbIE yKCa.

15. ATom Boopoaa. YPOBHU 3HEPTUU U BOJHOBBIE (DYHKIMHU CTAI[MOHAPHBIX cOCTOsHUM. WX cBoiicTBa.
Briposkenue ypoBHeil 1o opOUTaIbHOMY MOMEHTY.

16. OpOuTanbHbBII MEXaHUYECKUH M MarHUTHBIH MOMEHTHI dJeKTpoHa. MarHetoH bopa. DkcnepumeH-
TalbHOE ompejeNeHne MarHUTHeIX MoMeHTOB. OmbiT IlltepHa u [epnmaxa. ['mmorteza YnenOeka wu
layncmura.



17. Cnun 3nextpoHa. CoOCTBEHHbBII MarHUTHBIM MOMEHT IeKTpoHa. CIMHOBOE TMPOMAarHUTHOE OTHO-
menue. [loHsTe o mpaBuiIax CIIOXKEHHS HEB3aMMOJEHCTBYIOLUIMX MOMEHTOB KOJMYECTBA JBM)KEHUS.
CrnuH-opOuTansHOE B3auMoJieiicTBIE. TOHKas CTPYKTypa CIieKTpa aroma Bojopoja. Dopmyna TOHKOM

CTpYKTYpHI ([dupaka).

18. MHorosnekTpoHHble aToMbl. O0IIMe MPUHIIMITBI OTIMCAHUs MHOTOAJIEKTpOHHOrO aroma. Ilpencrasie-
HUE O paclpesieleHnu 00BbEMHOTO 3apsa U AIEKTPOCTATUYECKOT0 NoTeHIHana B atome. OIHOIIEKTPOH-
HO€ COCTOSIHUE.

19. 3amosHeHNEe aTOMHBIX COCTOSIHUN 3JIEKTPOHAMH. ATOMHBIE 000J0YKH U TOJ000I0UYKH. DIEKTPOHHAS
KoHurypauus. Mepapxust B3auMOACHCTBUI B MHOTO3JIEKTpOHHOM aToMme. [Ipubmmxenue LS u jj-cBszeit.

20. Tepm. Tonkas crpykrypa tepma. [lpaBuno nnrepsanoB Jlange. CriiH M1 MarHUTHBIA MOMEHT HYKJIO-
HOB U siipa. CBEpPXTOHKasi CTPYKTYpa aTOMHBIX CIIEKTPOB.

21. N3oronuueckue 3¢h(PexTsl B aTOMax. ATOMBI IIETOYHBIX MeTaIOB. ATOM renust. CuMMeTpus BOJHO-
BOHM ()YHKIIMHM OTHOCHUTEJIHHO NEPECTAHOBKHU AJIEKTPOHOB.

22. CuHTIeTHBIE U TPUIUIETHBIE cocTosiHUsA. OOMeHHOe B3amMmojaeicTBre. OCHOBHOE COCTOSTHHE aToMa
renust. [lorarine 00 aBTOMOHU3AIIUN.

23. Ilepnoanueckas cuctema ieMeHToB. [IpaBuio XyHnna. OCHOBHBIE TEPMBI aTOMOB.

24. B3zauMmonelncTBrE KBAHTOBOW CHCTEMBI ¢ M3iaydeHueM. KBaHTOBas cucrema B IOJIE JIEKTPOMArHUT-
HOM BOJIHBL. JlumonasHOE mpubamkeHrne. BeposTHOCTh mepexoa.

25. Marpu4HbIii 3JIEMEHT orepaTopa AUMOoJIBHOTO MOMeHTa. [ToHaTHe 0 mpaBuiax oToopa. Pa3pemiennnie
U 3arpelieHHble nepexoipl. CrekTpaabHble cepUu (aTOMBI BOJOPO/A, TeNs, IIETOYHBIX METAIJIOB).

26. OOmue mpenacTaBieHUs 00 AIEKTPOMArHUTHBIX TMEPEX0JIax B MHOTOAIEKTPOHHOM aTtome. IlpaBuio
Jlanopra.

27. CrnoHTaHHble miepexoabl. EcTecTBeHHas MMpUHA CICKTPAIbHOW JUHUU. JISMOOBCKMiA caBUT. OIBIT
JI>mba u Pesepdopna.

28. PentrenoBckue crekTpsol. [lepexoapl BHYTpEHHUX JEKTPOHOB B aTOMaX. XapaKTepUCTHUECKOE PEHT-
TeHOBCKOe u3nydeHue. 3akoH Moznu. Dddekt Oxe.

29. AToM B 10Jie BHEIIHUX CHJI. ATOM B MarHuTHOM TioJie. Ciaboe u cuiibHOE moJie. Daxtop JlaHze.

30. Oddexror 3eemana u [lamena - baka. Onpit LltepHa u ['epnaxa.

31. DnexTpoHHbIH MapaMarHuTHbIN pezoHanc (O11P).

32. Monekyna. Aauabatudeckoe npubamwkenue. MoiekynsapHblii HOH BoJopoaa. Mosekyna Boiopoa.
33. Teopus I"aittnepa-Jlonnona. CriapuBaHue 371€KTPOHOB. TepMbl ABYXaTOMHOM MOJIEKYJIBI.

34. Xumnueckas cBsi3b. KoBaneHTHas u MOHHas cBsA3u. BaneHTHOCTh. HachlleHNe XUMHUECKUX CBS3EH.
MonexynsipHas opoutans. ['ubpunuzanus opouTaneid. J1eMeHThl CTEPEOXUMHUH.

35. O6H_II/IC MNpEaACTaBJICHUA O KoJieOaTeILHOM U BpamaTeJIbHOM ABHUXKXCHUU ANCP B MOJICKYJIaX. CHCKTpLI
ABYXAaTOMHBIX MOJICKYII. SHCKTpOHHO - KoJ1eOaTeIbHBIN - Bpa].L[aTeJ'IBHBIﬁ epexoa.

36. IlpaBuia oTOOpa A HNEKTPOMArHUTHBIX MEPEXOA0B B IBYXaTOMHBIX Mojekynax. [Ipuanun dpanka
- Konnona. CucreMaTtnka COCTOSIHUM IByXaTOMHON MOJIEKYJIBI.
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37. IlpencraBiieHne O KBAHTOBOM 3JIEKTPOMAarHUTHOM IOJI€. DJIEKTPOMArHUTHBIN BakyyM. DOTOHBI.

IKAJIA U KPUTEPUU OHUEHNUBAHMUS pe3yabratoB o0yuenusi (PO) no nucuuniune (MoayJiio)
3

Ouenka 2 4 5
PO n
COOTBETCTBYIOIIHE
BU/IbI OLICHOYHBIX CPEJICTB
3nanusn OtcyrctBue | @parmenrapHeie | OOIue, HO HE CTPYKTY- CcdopmupoBaHHbIE
(Oomawnue 3a0anust) 3HaHUN 3HaHUA pHpOBaHHBIC 3HAHUS cHCTeMaTHYEeCKHe
3HAHMS
Ymenust OtcyrctBue | B menom ycnem- | B nenowm ycremHoe, Ho | YcrmemHoe U cucTe-
(xonmponwrvle pabomut) yMEHUH HOE, HO HE CH- coZiepiKalliee OT/eNbHbIE | MaTHYeCKOe YMEHUE
CTEMaTHIeCcKoe npobensl ymeHue (10-
yMeHHe MyCKaeT HETOYHOCTH
HETIPUHIMIHAIBHOTO
xapakTepa)
Hasbiku OtcyrctBre | Hamuume ornens- B nenom, copmupo- CcdopmupoBaHHbIE
(BJIa/IeHUS, ONBIT /1€ TETLHOCTH) HaBBIKOB HBIX HaBBIKOB BaHHbIC HABBIKM (Bllajie- | HABBIKU (BIAJCHUS),
(ox3amen) (BmaneHui, (nanuuwue Qpar- HUS), HO MCIIOJIb3YEeMbIe MIPUMEHSIEMBbIE ITPU
OIIBITA) MEHTapHOT'O OITbI- He B aKTHBHOH (opme peleHnn 3aaa4

Ta)

8. PecypcHoe odecnieuenue:

— IlepevyeHb OCHOBHOWM M IONOJTHUTEJIbHOM JIMTEPATYPHI.

1. [Imonsckuii D.B. Atomuas ¢pusuka: B 2 1. / 3.B. HInonsckuii

2010.

. —8-e m3x. crep. — M.: Jlans,

2. Cuyxun J1.B. Kypc o6mieit pusuku: B S 1. T 5, u. 1 / [I.B. CuByxun. — 2-e uza. crep. — M.:
dusmatout, 2002. — 784 c.
3. Hponos N.E. 3anaum no o6meit ¢usuke / U.E. Uponos. — 14-e uzn. crep. — M.: ®usmatiur,

2016. —-416c.

— Onucanue MaTepUaIbHO-TEXHUYECKOT0 00ecreyeHusl.

YueGnblii kabuaeT Nel73, (40,71m ?)

Y4ebnbIx cTosioB — 9 mT., crynbe — 19 m.,

3-X cTBOpUATas JI0CKa g Menna — 1 miT.,

Croun s mpenogaBaresist — 1 mrT.

9. CooTBeTcTBHE Pe3y/1bTATOB 00y4eHus no AaHHOMY jieMeHTy OIIOII pe3syibraram ocBo-
enns OIIOII yka3zano B o0mieii xapakrepuctuke OITIOIL.

10. SI3bIk NpenogaBaHus PYCCKUN.

11. IlpenogaBaTe.b (MpenogaBaTeIn).

IIpocdeccop kadenpsr puznuku u reoPpusnkm, J0KTOp GUIUKO-MATEMATUIECKUX HAYK, podeccop
Anexcannp AnekceeBnd Crienpliies.

12. ABTOp (aBTOPBI) IPOrPaMMBI.
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Crapmmii mpernogaBaTesns Kageapbl GU3UKU U Te0PU3UKH, PyKOBOAUTENIb 00pa30BaTeIbHON MPO-
rpaMMbl o HanpasiieHuto noarotoBku 03.03.02 «Pusuka» Anzapeit BanepbeBud CyanmoB.

Ipunosxcenue

O®OPMJUIEHUE 3K3AMEHAIITMOHHOI'O BUWIETA
JJIA MIPOMEXKXYTOYHOU U UTOT'OBOU ATTECTALIUU,
IMPOBOJUMOM B ®OPME YCTHOT'O DK3AMEHA

dopmart (B 3aBUCIMOCTH OT KOJIMYECTBA BOIIPOCOB, HATMIHS MITM OTCYTCTBHS 3a/1a4 | T.11.) A-5 miu A-6

OUJIMAJTI MOCKOBCKOI'O I'OCYIAPCTBEHHOI'O

YHUBEPCUTETA umenu M.B. JOMOHOCOBA B r. CEBACTOIIOJIE

Hanpasnenue 03.03.02 duzuka

(umdp (mmudpsl) 1 Ha3BaHHe (HA3BAHUs) HANPaBJeHUs (HaNpPaBJIeHUH) MOAr0TOBKH)

VYuebOHas qucumiuinaa AtomHas GU3NKa

Cemectp 5
SK3amMmeHaUUoOHHbIU 6bunem No 1
1. OCHOBBI KBAHTOBOMEXaHUYECKOW TEOPUU BO3MYILIEHUH. T0XKAECTBEHHOCTh MUKPOYa-
ctutl. bozonsl u pepmuonsl. [Ipuamun [aynmu. Cucrems epmu- u 603e-4acTHil.
2. B3aumopaelicTBrue KBaHTOBOM CUCTEMBI C U3JydeHHMeM. KBaHTOBas cucTema B IOJIE AJICK-
TPOMarHUTHOM BOJIHBL. JlunonbHOe npudmbkenue. BeposTHocTs epexoa.
3. [IpencraBieHre 0 KBAHTOBOM 3JIEKTPOMArHUTHOM I0JI€. DJIEKTPOMArHUTHBIN BaKyyM.

doToHBbI.

VYTBepKIeHO Ha 3aceqaHnu Kadenpsl,

mpotokon Ne  oT « » 20 T
3aB. kadenpoii (@.1.0)
[IpenonaBatens (@.1.0.)
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