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Mporpamma ancumnnuHbl "AToMHas dumsmka"; 03.03.03 Panmodusmka; npodeccop, A.H. (npodpeccop) ManHyTanHos P.X.

Mporpammy ovcumnavHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) ManHyTanHOB P.X.
Kadgoenpa ontukn n HaHopoToHUkM OToeneHme puamnkm , Renat.Gainutdinov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

N3yyeHne OCHOBHbIX SIBNEHUI 1 METOA0B (PM3MKN aToMa U POPMUPOBaHNE OU3NYECKOTO MbIWNEHMS,
NO3BONSOLWEr0 NOHMMAaTb 3aKOHOMEPHOCTN MUKpPOMMPA.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.12 OucumnnauHbl (Mogynn)" OCHOBHOW
obpasosaTenbHol nporpammbl 03.03.03 Pagnodumanka n oTHocuTCs K 6a3oBo
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 3 kKypce, 5 ceMecTp.

OucumnnunHa B3.5.5 "AToMHas comamka" BXxoanT B NpodpeccrnoHanbHblii Lnkn (6nok B3) 6bakanaspos
no HanpaeneHuto 011200.62 - "dunsnka" n sensieTcs 0ba3atenbHO ANs N3y4YeHus.

N3yyeHne naHHO ancumnnmHbl 6a3npyeTcst Ha NOArOTOBKE MO YU3MKe 1 MaTeMaTke B pamkax
CocynapcTBeHHOro ctaHaapta obwero obpasoBaHns, AUCUMNIMH NOAroTOBKM BakanaBpoB no
HanpaeneHnto 011200.62 - "®dusnka":, b3.b.2 "MonekynspHas duamka", 63.6.3 "OnekTpnyecTtso u
marHetnam", 63.6.9 "OnekTpoanHamuka", 63.6.4 "OnTtumka".

OvcumnnnHa siBnseTcst CoCTaBHOM YacTblo Kypca obLwelt (onu3nKn 1 CryXXnT OCHOBOW sl
nocnenyowero N3y4YeHns oMcumnivH kypca obuwei gusunkm (63.6.6 "dunsnka atomHoro siopa
anemeHTapHbIx yacTtuy", 63.6.10 "KBaHToBas Teopus”), Ans BbINONHEHUs nabopatopHbIX paboT B
pamkax 3aHsATuii no aucumnnmHe b3.5.7 "O6wuin domanyecknii npakTnkym".

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMPYIOTCS Cneayowme KOMNeTEHLUN:

PacwmdppoBka
LLincpp komneteHumu npuobpetaemMon KOMMNEeTeHL MU
OrnkK-1 CNOCOOHOCTBLIO K 0BNaaeHunio 6a3oBbIMU 3HAHUSMM B 00nacTu
(npodbeccuoHanbHble MaTemMaTuKn N eCTECTBEHHbIX HayK, UX NCMONb30BaHMIO B
KOMMeTEeHLMN) NPOdPECCMOHANBHOW OEeATeNbHOCTY

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:
- 9KCNnepuMeHTasibHble OCHOBbl COBPEMEHHOW aTOMHOM (PU3NKU U KBAHTOBOW MEXaHWUKW,

- 3aKOHOMEPHOCTN aTOMHOM PU3NKW, onpenensaolme CBOMCTBA aTOMOB U NePUOANYHOCTb UX
N3MEHEHUA,

- OCHOBHbIE CBOWCTBA aTomMa Booopoaa.

2. IONXEH yMeTb:

BblHNCNATb SHepreTnd4eckmne ypoBHM 1N 4HaCTOTbl CNeKTpasnbHbIX NIVHWIA aToMa BOOOpoOOa; onpenensTtb
CBOWCTBA aTOMOB B 3aBUCUMOCTW OT COCTOSIHWIA, B KOTOpPbIX OHN HaxoosaTCA.

3. DONXEH BnafeThb:

- MeTogamun peleHns 3anay, CBA3aHHbIX C HAXOXAEeHNEM CBOMCTB aTOMHbIX COCTOSIHUN;

- COBPEMEHHOI (oM3M4eckoin annapatypoi 1 obopyaoBaHNEM;

- MeToAamu paboTbl C COBPEMEHHbIMI 06pa3oBaTENbHBIMU M MHPOPMALIMOHHBIMU TEXHONOTNSMM

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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Mporpamma ancumnnuHbl "AToMHas dumsmka"; 03.03.03 Panmodusmka; npodeccop, A.H. (npodpeccop) ManHyTanHos P.X.

- K peleHnto 3aaay, CBA3aHHbIX C HAXOXAEHNEM CBOMNCTB aTOMHbIX COCTOSIHUIA;
- 9KCNyaTMpOBaTh COBPEMEHHYIO (HU3NYECKYIO annapartypy 1 06opynoBaHuE;
- paboTtaTtb ¢ coBpeMeHHbIMI 06pa3oBaTenbHbIMU 1 UHOPMALIMOHHBIMY TEXHONOTUSIMIA

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ MoOyns
Obwas TpyooemMKOoCTb AMCLUNANHBI COCTaBNSET 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNINHBI 9K3aMeH B 5 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO NS Oonycka K 3adeTy
28 6annos.

86 bannos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "yooBnetBopuTenbHO" (yO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunivHe/ MOAyNo
TemaTtnyecknu nnaH gucUUNIUHbI/MoAaynNs

Buabl n yachbl
ayauTOpHOM paborThbl,

Paspnen
Hepens VX TPYyA0EMKOCTb Tekywue copmbl
N D.VIIC\:"L:)V‘I:;,%I'HI:I/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nex “MI'IpaKmqecKueHaéopaToprle
L 3aHATUSA paborbl

Tema 1. BeepeHuve B
1. aTOMHYIO (PU3NKY. 0 1 2 0 0

Tema 2.

KopnyckynsipHble
2. |cBoKCcTBaA 5 1 0 2 0

9NEeKTPOMAarHUTHbIX

BOJH.
3 Tema 3. BonHosble 5 5 8 0 0

CBOMCTBA MMKPOYaACTULL.

4 Tema 4. [InckpetHoCTb 5
" |2aTOMHbIX COCTOSIHWIA.

Tema 5.
KBaHTOBOMEXaHn4yeckoe
onmMcaHune aTOMHbIX
CUCTEM.

Tema 6. KBaHTOBas
6 MexaHWnKa CUCTEMbI 5
" [ToxXoecTBEeHHbIX
yacTtudul.

Tema 7. ATom Bogopoa

1 BOAOPOAONOA00OHbIE i
7. ATOMb. 5 11-14 14 0 0

9-10 0 4 0 Konnoksuym

Tema 8.
8. [IMHOroanekTpPoHHbIE 5 15-17 0 6 0
aTOMbl.
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Mporpamma ancumnnuHbl "AToMHas dumsmka"; 03.03.03 Panmodusmka; npodeccop, A.H. (npodpeccop) ManHyTanHos P.X.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ CemecTpl oot rpa (8 vacax) y OHTp$I o
oAy Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 9. CtpoeHue u
9. CBOWCTBA MONEKYN. 5 18 1 0 0

Tema 10. ATom BO Konnoksuym
10. BHELIHEM none. : 18 1 0 0
11.[Tema 11. Ok3ameH 5 18 0 0 0

Tema . NToroeas OK3aMeH

5 0 0 0
doopma KOHTponsA
Ntoro 36 18 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. BBeaeHue B aTOMHYIO0 (PU3MKY.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

BeeneHune B atoMHyl0 on3unKy. Passutne atoMmctuyeckmnx npeacrasneHnin. Cneundouka 3akoHOB
MuKpomupa. Kpyr siBneHuin, onvcbiBaeMbiX aTOMHON (PU3UKOWN.

Tema 2. KopnycKynsipHble CBONCTBa 3/IEKTPOMarHUTHbIX BOJH.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

KopnyckynspHble CBOMCTBA 3M1eKTpoMarHMTHbIX BoSH. OTKpbITME dhoToadpdpekTa. [poTrneopeyne
3aKOHOB (hoTo3dhhekTa 3akoHaM Knaccmyeckomn comaunku. Mmnynbc potoHa. TOMCOHOBCKOE
paccesHue. OnbiTbl Bapkna. OnbiTel KomnToHa. PaccesiHme ceeTta ¢ KOPNyCKYNSapHOW TOYKM 3PEHUS.
IhpekT KomnToHa.

Tema 3. BonHoBble CBOMCTBa MUKPOYACTULL.
JNIeKLMOHHOe 3aHsiTne (8 4aca(oB)):

BonHoBble cBoicTBa MukpoyacTuL. JAndopakunoHHbIN ONbIT M KBAHTOBOE MOBEAEHNE SNEKTPOHOB.
SiBneHune kBaHTOBOM UHTepdepeHummn. OnbiThl [ascoHa n dxepmepa. SdhdekT
Pam3zayaspa-TayHceHna. ['mnotesa Jlyn ne bponns. YpasHeHns oe bponng. YpaBHeHuUs
enbmronbua n WpenunHrepa onsg sonH ae bpoiing. Heo6xoaMMoCTb BEPOSATHOCTHOM
NHTeprpeTaunn KBAHTOBbIX SBIEHUI.

Tema 4. IMCKPETHOCTb aTOMHbIX COCTOSIHUMN.
npakTnyeckoe 3aHsitne (6 4aca(os)):

JnckpeTHOCTb aTOMHbIX cOCTOSIHUIA.Knaccuyeckas Teopust usany4eHns YepHoro Tena. JJuckpetHocTb
aTOMHbIX COCTOSIHUA. ATOMHbIE CNEKTPbI. DKCNEPUMEHTasbHble 3aKOHOMEPHOCTY B IMHENYATbIX
cnekTpax.HecoBMeCcTMMOCTb 3aKOHOMEPHOCTENN3NYYEHUS C KNAaCCUYECKUMU NpeaCcTaBNEeHNSMN.
MarHuTtHble cBoricTBa atomoB. OnbiThl WTepHa n MNepnaxa. OTKpbITUE CNHA anekTpoHa. Mogenb
atoma TomcoHa. OnbITbl Pe3epdropaa no paccesHuo anba-4actul. lNnaHetapHas mogens atoma.
Moctynatbl Bopa . O6bscHeHne KoMbrHaUMOHHOrO NpuHumna. Monens atoma bopa

Tema 5. KBaHTOBOMEXaHM4YeCcKoe onmcaHue aToOMHbIX CUCTEM.
neKkuunoHHoe 3aHsitne (10 4aca(oB)):

KBaHTOBOMEXaHMYECKOE OMMCaHe aTOMHbIX CUCTEM. [TOHSATUE KBAHTOBOrO COCTOSIHMSA. [NpuHUMn
cynepno3uumn. MNoHsATne 06 onepatopax puanyeckux BennmymH. CtatmctTnieckne cBoncTea
Habntopaembix. CpefHee 3Ha4YeHne Prnsnyecknx BennymH. YpasHeHue WpenunHrepa.
Mpenctasnenns WpeanHrepa u MeiiseHbepra. CtaumoHapHble cocTosiHusS. CTaumnoHapHoe
ypasHeHue LpeanHrepa. MpsMoyronbHas noteHunanbHas sma

Tema 6. KBaHTOBasi MexaHUKa CUCTEMbI TOXAECTBEHHbIX YacTul,.
npaktnyeckoe 3aHsitne (4 4aca(os)):
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KBaHTOBas MexaHvnka CUCTEMbI TOXAECTBEHHbIX YacTuL. CUMMETPUYHbIE N aHTUCUMMETPUYHbIE
BOSTHOBbIE (PYHKLMW. BO30HbI U dhepMroHbI. [ToHATHE 0 pacnpeneneHun bose-OnHwTenHa n o
pacnpeneneHum ®epmu-Lupaka. MpuHuun Maynw.

Tema 7. AToM Bogopoaa 1 BoAopoaonono6Hbie aToMbl.
neKkumnoHHoe 3aHsitTne (14 yaca(os)):

ATom Bogopoaa 1 BoaoponononobHole atomMbl. KBaHTOBaHME MOMEHTA KONMYECTBA OABUXEHNS.
Cdpepuryeckune pyHKUUN. YPOBHM SHEPTW U KBAHTOBbIE YXCNA SNEKTPOHA B aTOMe BO4OpOoLAaA.
Op6uvTanbHbIi U NOMHbBIA MOMEHTbI KONMYECTBA ABMXEHNS.KBAaHTOBO MEXaHNYECKOE NPaBMIIO
CNOXEHUS YrNoBbIX MOMEHTOB. CNuH-0pbuTanbHOe B3anMMOLENCTBUE U TOHKASA CTPYKTypa.
Nambosckuin casur. Cxema ypoBHeE 3Heprum BoaopoaononobHoro atoma. YeTHOCTb.
B3anmoperictBme atomMoB ¢ nonem manydexms. Cnektpbl atoMoB. [pasuna otbopa.

Tema 8. MHOroanekTpoHHbIe aTOMbI.

npaktnyeckoe 3aHsitne (6 4yaca(os)):

MHOroanekTpoHHble atoMmbl. MpubnnxeHHas xapakTepucTmka OTAeNbHbIX 3NEKTPOHOB KBAHTOBbIMM
yucnamu n v i. NoHATNE O aNeKTPOHHOM KoHurypaumn. MNpnMmeHeHne npuHumna lMNaynw.
OnekTpoHHbIE 000NI04KM aToMa U NX 3anonHeHne. BekTopHOe CnoxXeHne yrnoBbiX MOMEHTOB U TUMbI
cBa3u. HopmanbHas u jj cBa3u. PacnpeneneHne TepMoB npu HopmanbHOM cBA3W. [1pasuno XyHaa.
dusnyeckoe 06bSACHEHNE NEPMOANYECKOrO 3aKoHa. B3anmonencreme anekTpoHoB B
MHOIO9NEKTPOHHOM aToMe. YPOBHM SHEPrM aTtoMa renvs. YwnpeHme cnekTpanbHbIX TUHWUIA.
PeHTreHosckume cnektpbl. 3akoH Mosenu. SiBneHne Oxe. YPOBHM SHEPrum 1 CnekTpbl aToMOB
WEeNOYHbIX METasNOoB.

Tema 9. CTpoeHue n cBONCTBa MOMNEKYII.

JNeKLMoHHoe 3aHsiTue (1 Haca(os)):

CTtpoeHwne n ceoincTea Monekyn. Buabl osmxeHns B monekyne. dopma 1 pasmep Monekyn.
OneKkTPOoHHbIE 060N0YKM U XMMMYeckas CBs3b. BpalaTenbHble, konebaTtenbHble U 9NEKTPOHHbIE
CMEeKTPbl MONEKY.

Tema 10. ATOM BO BHeLLHEM norne.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

ATOM BO BHelwHeM none. CBsi3b MeXAay MEXaHN4YeCKMM U MarHUTHbIM MOMeHTaMm atoMoB. OnbIT
dilHwTenHa-ne Masa. PaclenneHne aHepreTnYeckmx ypoBHel npu NoMeLLeHn atoMa B MarHuTHoe
none. PacwenneHune nuHuiA nanydyeHms. 9ddekT 3eemMaHa. INeKTPOHHbIA napaMarH1THbIA
PEe30HaHC. SlAepHblit MarHUTHbIA Pe30HaHC.

Tema 11. 9k3aMeH

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Bupbl
N Pasnen Cemectp| HHeAeNs | caMmocTosTenbHol [TpyaoeMKoCTh :;%%%:Lﬁ?:;ﬁﬂﬂ;
AducumnnuHbl pcemecrpa pabortbl (B yacax) 260ThI
CTY[eHTOB P
Tema 6. KBaHTOBas
MexaHuKa CUCTEMbI noaroToBka K
6. TOXAECTBEHHbIX 5 9-10 KONNOKBUYMY 9 KONNOKBUYM
yacTtumu,.
Tema 10. AToM BO NoAroToBKa K
10.
O-lHewrem none. 5 18 KONNOKBUYMY 9 KONNOKBUYM
NTtoro 18

5. O6pa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHblEe hopMbl 06yuYeHus
NEKUMUN C NCMOb30BaHNEM AEMOHCTPALMM OMbITOB U SAPKMX SIBNEHWIA B (OU3VIKE;
npoBeaeHne h3nN4ECKOro NPakTUKyMa;

camocTosiTenbHas paboTa CTyAEHTOB;
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KOHCYynbTauunn.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHne B aTOMHYIO0 (pU3UKY.

Tema 2. KopnyckynsipHbie CBOMNCTBaA 3/1eKTPOMarHUTHbIX BOJIH.
Tema 3. BonHoBble CBOMCTBa MUKPOYaCTULL.

Tema 4. IMCKPETHOCTb aTOMHbIX COCTOSAHUN.

Tema 5. KBaHTOBOMEXaHU4yecKoe onucaHue aTOMHbIX CUCTEM.
Tema 6. KBaHTOBasi MeEXaHMKa CUCTEMbI TOXA,ECTBEHHbIX YacTULL.
KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

1. lNMpoTmBopeyme 3akoHOB hoToahdpekTa knaccmnyeckom puamnkm 2. imnynbc gootoHa 3. OnbIT
bapkna 4. KorepeHTHasa n komntoHoBckas nuHum 5. Knaccuyeckuin aHanor acpgpekra
Pam3sayapa-TayHceHaa 6. YpaBHeHue ons sBonH Le-Bponng 7. NoyeMy COCTOSAHUS ONUCbLIBAIOTCS
nydamun? 8. CobectBeHHble cocToSHNS 9. OCHOBHbIE CBONCTBA COOCTBEHHBIX cocTOSHMIA 10. Kak
onpegnenstotcs onepatopbl? 11. MNoyeMy onepaTtopbl AOMXHbI 6bITb 3pMUTOBLIMU? 12. CMbICH
coctogHus c_1*[fi_x>+ c_2%|fi_y>. 13. Onepatop p_x 14. CpenHee 3Ha4eHME p_X B COCTOSAHUN
c_1*|fi_x>+ c_2*|fi_y>. 15. HeonpeneneHHoCTb p_x B coctosHun c_1*|fi_x>+ c_2*|fi_y>. 16. Y10
MOXHO ckasdaTb 0 Habnogaembix, MMerowWwmx obwme cobecTBeHHble BekTopa? 17. O606bweHHoe
CcooTHoweHne HeonpeneneHHocTen 18. KoopauHatHoe npencrtasnenune 19. MimnynbcHoe
npencrtaeneHme 20. KaHoOHMYeckne KOMMyTaTBHble COOTHOWeHMS 21. [lokasaTb UCXOAS U3 BUaa
oneparopa p_i 22. [loka3zaTtb COOTHOWeEHWe HeonpeaeneHHocTn en3enbepra 23. Oneparop
opbutanbHoro MmomeHTa L 24. YpasHenue WpenunHrepa 25. Onepatop asonouun 26. JnHamuyeckoe
ypaBHeHue B kapTuHe ["en3eHbepra 27. nHammyeckoe ypaBHEHUE B KAPTUHE B3anMoOencTens 28.
Kak poka3sbiBaetcst HecoBMecTHocTb L_X, Ly n L_z 29. Bug onepartopa L_z 30. CobCTBEHHbIN
BEKTOP M COBCTBEHHbIE 3Ha4eHns L2 n L_z 31. MomeHTHbIn 6a3uc 32. YpasHeHuve LWpennHrepa B
KoopavHatHoM npenctasneHumn 33. YpasHeHue WpeaunHrepa B umnynbcHOM npencrasneHnn 34.
CraunoHapHoe ypasHeHue WpeanHrepa 35. Onpenenntb cpenHee 3Ha4YeHne KoopanHaTbl X
YacTuubl B SMe B OCHOBHOM cocTosiHun. 36. Onpenenntb HeonpeaeneHHOCTb KOOpANHATbI X YacTuLbI
B sSM€ B OCHOBHOM COCTOSHMMW. 37. OnpenennTb CpeaHee 3Ha4YeHne NMnynbca p_X 4acTuubl B SMe B
OCHOBHOM cocTosiHUW. 38. OnpenenvTb HeonpeaeneHHoCTb UMNyNbca P_X YacTulbl B SIME B
OCHOBHOM COCTOsIHUW. 39. DHepreTnyeckne yposHun atoma sogopona 40. ToHkas cTpykTypa atoma
Bogopoaa 41. Nlambosckuin capur 42. KBaHToBble yncna 43. COOCTBEHHbIE BEKTOPbI M 3HAYEHNSA
oneparopa MofHOro MoMeHTa konnyecTsa AsnxeHus J 44. CnuH 45. VIHBapuaHTHOCTb 1 3aKOHbI
coxpaHeHust 46. ToxXOeCTBEHHbIE YacTuLbl U cTaTUCTUKa. PepMUOHbI 1 6O30HDI.

Tema 7. ATOoM BOgopoaa 1 BOAopoaonoao6Hbie aToMbl.
Tema 8. MHOroanekTpoHHbIe aTOMbI.

Tema 9. CTpoeHue n cBOMCTBa MONEKYII.

Tema 10. ATOM BO BHeLLHeM norne.

KONMOKBUYM , MPUMEPHbBIE BONPOCHI:

47. CBA3b CrvHa 1 CTaTUCTUKN. 48. Kakasi KOHCTaHTa OBUXEHUS CBSA3aHa C MHBAPUaHTHOCTbIO
OTHOCMUTENbHO 3epKanbHOro otpaxeHnsa? 49. Onpenenntb YeTHOCTb cocTosaHua *2D_3/2 50.
Martpuua lNMaynn 51. MHOroanekTpoHHble atombl 52. Kak onpenensietcs YACcno COCTOSHUIA B
3NeKTPOHHON obonouke 53. B L-S cBA3n onpenenntb TEpMbl 1 COCTOSHNS B KOHApurypaumm 2p3p 54.
B j-j cBS3M onpenennTb TepMbl 1 COCTOSHUS B KOHGUrypauum 2p3p 55. MNpasuna otbopa 56.
Maparenuin n optorenuin 57. PaspeweH nu nepexon: "3°P_2 -> *3S_1, \3P_2 -> MP_1, "3P_2,
obpasoBaHHoro n3 I1=1 n 12=0 8 *3D_2, obpasosaHHoro us 11=2 n 12=1? 58. Onpenenntb
KOHdourypauuio n ocHoBHoe coctosiHue: _5B; _13Ar; _20Ca

Tema 11. 9k3ameH
Tema . UToroeasi popma KOHTpons
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Mporpamma ancumnnuHbl "AToMHas dumsmka"; 03.03.03 Panmodusmka; npodeccop, A.H. (npodpeccop) ManHyTanHos P.X.

[MprMepHbIe BOMPOCHI K 9K3aMeHy:

BblwenpuseneHHble BONPOCHI K KOMTOKBAUYMaM U NPUMEpPHbIE 3K3aMeHauUNoHHbIe BOMPOCh! BeAyT K
passuTUo cneayowmx komneteHumn: ONK-1

JK3aMeHauMoHHbIe BOMpPOChI:

. NpoTuBOpEeUne 3akoHOB hOTOIhdEKTa 3aKOHAM KNaCCUYECKON oU3NKN
. Imnynbc cpotoHa

. OnbIT Bapkna

. KorepeHTHas n KOMNTOHOBCKAs NMHUN

. Knaccuyeckuin ananor agocpekta Pam3aayaspa-TayHceHaa

. YpaBHeHve ons BonH e bponing

. [loyemy cocTosiHUS onucbiBalOTCA Ny4ammn?

. CobCTBEHHbIE COCTOSIHMSA

9. OCHOBHble CBOCTBA COOCTBEHHbBIX COCTOSHUIA

10. Kak onpegenstotcs onepartopbl?

11. Moyemy onepatopbl [OMXKHbI ObITb 3PMUTOBLIMIA?

12. YTo MOXHO ckasaTtb 0 Habnogaembix, UMetowwmx obume cobCTBEHHbIE BEKTopa?
13. KoopanHatHoe npeacrasneHme

14. ViImnynbCcHOe npeacTasneHne

15. KaHoHN4Yeckrne KOMMyTaTuBHbIE COOTHOLEHNS

16. [loka3aTtb COOTHOWEHNS HeonpeneneHHocTn [en3eHbepra

17. OmnHamnyeckoe ypaBHeHve WpeauHrepa

18. Oneparop asonoLmmn

19. [lnHamunyeckoe ypaBHeHue LLpeaunHrepa B kapTuHe MeiiseHbepra

20. OuHamunyeckoe ypasHeHue LipennHrepa B kapTvHe B3aMMoOencTeuns
21. MOMeHTHbI 6a3unc

22. YpasHeHue LLpennHrepa B KOOpAMHATHOM NpencTasneHum

23. YpasHeHue WpenunHrepa B UMnynbCHOM npeacTasneHnmn

24. CraumnoHapHoe ypasHeHue WpeauHrepa

25. SOHepreTnyeckne yposH1M atoma Bogopoaa

26. ToHkas CTpyKTypa aToma Bogopona

27. NamboBcKuin cagur

28. KesaHTOBbIE YMCNa

29. CobCTBEHHbIE BEKTOPbI M 3HA4YEHWs onepaTopa NONHOro MOMEHTA KONNYECTBa ABUXEHNS J
30. CnvH

31. VIHBapraHTHOCTb 1 3aKOHbl COXPaHEeHUs

32. ToxecTBEHHbIE YacTuLbl 1 cTatucTnka. PepmMmoHbl n 6030HbI.

33. CBA3b cnvHa 1 CTaTUCTUKK

34. Kakas KoHCTaHTa ABUXEHUS CBSA3aHA C MHBAPWMAHTHOCTbIO OTHOCUTENIbHO 3epKanbHOro
oTpaxeHusa?

35. Martpuua lMNaynu

36. MHOroanekTpoHHble aToMbI

37. Kak onpenenseTtcs YNCno COCTOSHUIA B 9NEKTPOHHO 060n04ke
38. Mpasuna otbopa

39. MNaparenuin n optorenuin

0O NO O~ WDND =
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7.1. OcHoBHas nuTeparypa:
O6wuin kypc omankm, T. 5. AToMHas n sapepHas counsnka, CusyxmH, Imutpuin Bacunbesuy, 2006r.

Wnonbckuin 3.B., AToMHas gomanka. Tom 1. BeeaeHune B atomHyto gomanky. - "JlaHb”, 2010. - 560 c. -
ISBN: 978-5-8114-1005-7 // http://e.lanbook.com/books/element.php?pl1_id=442

Wnonbcknin 3.B., ATomHas comnamka. Tom 2. OCHOBbI KBAHTOBOW MEXAHWUKM U CTPOEHMNE 3NIEKTPOHHON
obonoyky atoma. - "MNaxb", 2010. - 448 c. - ISBN: 978-5-8114-1006-4 //
http://e.lanbook.com/books/element.php?pl1_id=443

7.2. lononHuTenbHasa nureparypa:

Mapwakoe A.H. BeeneHue B kBaHTOBYO (puauky. - "NlaHb", 2010. - 352 c. - ISBN: 978-5-8114-0982-2
// http://e.lanbook.com/books/element.php?pl1_id=297

@®puw C.3., Tumopesa A.B. Kypc obwein pusmkm. B 3-x 11. T.3. Ontuka. ATomHas cmsuka. - "flaHb",
2008. - 656 c. - ISBN: 978-5-8114-0665-4 // http://e.lanbook.com/books/element.php?pl1_id=419

3ucman I.A., Togec O.M. Kypc obweit domamku. B 3-x 1. T.3. Ontuka. dnsmka atoMoB 1 MONEKYII.
duamka aTOMHOro a4pa u MukpodacTtuu,. - "Nlane", 2007. - 512 c. - ISBN: 978-5-8114-0755-2//
http://e.lanbook.com/books/element.php?pl1_id=508

7.3. UHTepHeT-pecypcChbl:

ManHytomHos P.X., KanayeB A.A., MyTtbirynnuHa A.A., Xamagees M.A., Canaxos M.X.
BaanmopgencTeme atoMoB C NoOnem nasepHoro N3nyyeHns N pesoHaHcHas gonyopecueHuns. KasaHb
2013, 32c. -
http://shelly.kpfu.ru/e-ksu/docs/F1215185736/metodichka.VZAIMODEJSTVIE.ATOMOV.S.POLEM..pdf

ranHyTamHoB, P.X. lNMapanokcbl KBAHTOBOW MEXAHWKW: KBAHTOBbIA Napanokc 3eHoHa / P.X.
aHyTOnHOB, A.A. MyTbirynnnHa. Y4yebHo-metoanyeckoe nocobre ons MarmctTpaHToB NepBoro roga
oby4eHust omamnyeckoro gpakynbTteta. HayyHblii pegaktop - M.X. Canaxos. - 2009. - KasaHb, KI'Y. -
18 c.(1.5 n.n.), 50 aka. - http://shelly.kpfu.ru/e-ksu/docs/F1341557413/Zeno.paradox.pdf

HononHuTtenbHble Matepuansl - http://en.wikipedia.org/wiki/Hydrogen_atom

Konosanosa O.A.,[MaiHyTanHoB P.X., UnbuH .., CubratynnuH M.3 MeToamyeckue ykazaHus K
BbINONHEHWIO nabopa-TOpHON paboTbl N0 aToMHOW domamnke ?I ennii-HeoHOBbI nasep?
/IY4ebHo-MeToaM4eckoe nocobue.- KasaHb, 2012, 60 c. -
http://shelly.kpfu.ru/e-ksu/docs/F1793730712/He_Ne.pdf

ONEeKTPOHHbIV NapaMarH1THbl pe3oHaHc. MeToanyeckmne ykasaHums K BbIMOMHEHWIO NabopaTopHbIX
paboT no omanke atoMHbIx sBneHnid/ P.X. ManHytanHos, I'.I. Unbun, O.U. Kamanoea, E.B.
CapaHnpaes, M.X. CanaxoB. YyebHo-MeToOn4eckoe nocobve ons CTyoeHTOB TPETbEero Kypca
domsundeckoro goakynbteta. - 2005. - KasaHb, KI'Y. - 22 ¢.(1.5 n.n.), 50 aka. -
http://shelly.kpfu.ru/e-ksu/docs/F545596313/ZeemanEff_EPR.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve ancuunnmHbl "AToMHas comsnka" npegnonaraeT NCNONb30BaHNE CneayoLero
MaTepuanbHO-TEXHNYECKOro obecneyeHmns:
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Mporpamma ancumnnuHbl "AToMHas dumsmka"; 03.03.03 Panmodusmka; npodeccop, A.H. (npodpeccop) ManHyTanHos P.X.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenoctea "/laHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkioYaeT B cebs 9NeKTPOHHblE BEPCUM KHUT N34aTenbcTBa
"laHb" 1 opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIe BEPCUM
NepuoaNYEeCcKNX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
NapatenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepatype 1 Hay4HbIM
NeprvoanYecKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HaNpPaBneHWii ¢
cobnoneHneM Bcex aBTOPCKMX U CMEXHbIX Npas.

Ayontopun onsi NpoBeaeHNs MOTOKOBbIX NEKLINIA.
NabopaTopus obwero prnanyeckoro NpakTMkyma no aToMHoON uanke
Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHno 03.03.03 "Paguodmamka” n npodunto noarotoskn Pagnodgusnyeckne metoapl no
obnactsm npumeHeHns (Pannoguanyeckme namepeHus) .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 617017 5AE
il YHH

Crtpanunua 10 n3 11. — o

o



Mporpamma ancumnnuHbl "AToMHas dumsmka"; 03.03.03 Panmodusmka; npodeccop, A.H. (npodpeccop) ManHyTanHos P.X.

ABTOpP(bI):

"anHyTomHoB P.X.

S 201 __r.
PeueH3eHT(bl):
Hegenbes J1.A.

v 201 __r.
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