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1. IlepeyeHpb NJIAHUPYEMBIX Pe3yJIbTATOB 00Y4YEeHHUsI 0 JUCIHUIJIMHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeJIbHOM MPo-
rpaMmbl

[Tpu uzyuenun aucuurianasl «PI1 AtomHas dusukay y odydaromerocs A0MKHBI (OPMHUPOBATHCS

CJICAYIOIKUC KOMIICTCHIINH:

OIIK-3: cnocoOHOCTBIO UCTOIB30BaTh 0a30BbIE TEOpPETUYECKUE 3HAHUS (yHIaMEHTAIBHBIX pa3fe-

JIOB 001Iel ¥ TeOpeTUUYECKON (PU3UKHU AJIs pemieHus MpodeCCHOHATBHBIX 3a/1a4;

[1K-3: roTOBHOCTBIO IPUMEHSATH Ha MPAKTHUKE MpodeccroHalIbHbIE 3HAaHUS TEOPUU U METOJ0B (Pu-

3UYECKUX MCCIICIOBAHHI;

[1K-4: crocoGHOCThIO MPUMEHATh Ha MPAKTHKE MpodeccroHallbHbIE 3HAHUS U YMEHUS, MOTY4YeH-

HBIE TIPU OCBOCHUHU MPOPUIBHBIX (PU3NYECKUX AUCIUILINH.

Jns popmMupoBaHus yKa3aHHBIX KOMIIETEHLIUH M OCBOEHHS 00pa3oBaTelbHO IporpaMmsel o0yya-

IOLLUICS I0JIKEH TI0Ka3aTh CIIEIYIOLIUE PE3YIIbTAaThl 00YUYEHUS 110 JUCLUILUINHE:

PesynbTarel 00y4eHus

dopmupyemas
KOMITETSHITHS (C
yKa3aHHUEeM KO-

1a)

[Ipumeyanue

3Hauus

- 3HATb OCHOBbI KBAaHTOBOW TEOPHH,
KBAHTOBBIC YPABHEHHUs BUKCHUS MHK-
pOYacTHl], KBaHTOBbIE CTaTUCTHUECKUE
pacnpezeseHus; rpaHulbl IPUMEHUMO-
CTH KJIACCHUYECKHUX M KBAHTOBBIX MoOJie-
el (Qu3MUeCKuX SIBJICHUH; CTpoeHue
AJIEKTPOHHOM OOOJIOYKM aToMa, KBaH-
TOBBIE 4YMCJIAa DJEKTPOHA M aToMa, HUX
(UBUYECKUN CMBICT, POJIb DIIEKTPOH-
HOW O0OJOYKM BO B3aMMOJAEHCTBUU
aTOMOB C BHEIIHMMHM IOJISIMM; 3HATh
OCHOBHBIE 3KCIIEPUMEHTAJIbHBIE (DAKTHI:
dororddekr, onbiTel Ppanka u ['epa,
onbiT Pesepdopaa, mimaHeTapHyo Mo-
JIeNlb aTOMa, 3aKOHOMEPHOCTH B CIIEK-
Tpax aToOMOB, IU(PAKLUIO MHKpOYa-
ctun, onbIT IlItepna u I'epnaxa, siBie-
HUE CBEPXIPOBOAUMOCTH U CBEPXTEKY-
YEeCTH; 3HATh POJIb BHYTPEHHETO CTpOe-
HUS BellecTBa (JEKTPOHHOM 000JI0YKH
aToMa) B (GOpMHUPOBAHUU €ro ¢uznuye-
CKMX M XMMHYECKMX CBOMCTB; BKJIaJ
KBaHTOBOI TEOPUM B pa3BUTHE HAyYHO-
TEXHUUYECKOTO IPOrpecca,

- 3HaTh TEOPUIO U METOIbI PUZUYECKUX
HCCIICIOBAHUM;

- 3HaTh TEOPETUYECKHUE OCHOBBI, OC-
HOBHBIE IOHSTHS, 3aKOHBI U MOJIENH
OCHOBHBIX pa3ziesioB GU3UKH;

- 3HaTh KaK IPUMEHATH 3HAHMS, MOJY-
YeHHbIE TMPU OCBOCHUHM MPO(PUIBHBIX
JUCLUIUINH.

OIIK-3,
I1K-3,
[1IK-4

Kpome aromuolt ¢puzuku, 3tu
BOIIPOCHI BXOJIST B KOMIIE-
TEHIIMIO KBAHTOBOW XUMUH U
KkBaHTOBOI Ouonoruu (OITK-
3). SBnenus poroaddexra,
JU(pPaKLUU YaCTULl U CBEPX-
IPOBOJUMOCTH IIHPOKO TIPH-
MEHSIIOTCS B HCCIIe10BATENb-
CKO TEXHHUKE BCEX €CTe-
CTBEHHBIX HayK
DNEeKTPOHHOE CTPOEHUE
oTpeieNIgeT XUMHUYECKUe
CBOMCTBA - COBPEMEHHBIE
kounenuuu xumuu (OITK-3).
TyHHenbHbIN 3QdeKT, cCBEpX-
IPOBOJUMOCTb, (hoTOd(PdEKT,
OTKpBITHE CIIMHA, eppomar-
HETU3M, PEHTI€HOBCKOE H3-
JTy4YEeHUE U JPyTrUe KBaHTO-
BbI€ SIBJICHUS, JIE)KAT B OCHO-
BE MHOTHX BBICOKHX TEXHO-
JIOTUH ¥ COBPEMEHHBIX METO-
JIOB UCCIIEAOBAaHUN BCEX
ecrecTBeHHBIX Hayk (OITK-3)




VYMmenusa

1. YMeTh MoOHUMAaTh, H3JIaraTh U KPUTH-
YeCKU aHAJTM3UPOBaTh 0a30ByI0 00-
neru3nIeCKyr0 HHHOPMAITHUIO.

OIIK-3, TIK-3

2. YMeTb 3amuchiBaTh JJICKTPOHHbBIE
KOH(pHrypanmuu aroMoB (pacmpenaerne-
HUE JIEKTPOHOB 110 COCTOSIHUAM) 110 UX
MOPSIZIKOBOMY HOMEPY B IEpHUOANYE-
CKOM CHCTEME 3JIEMEHTOB
J.M1.MenpaeneeBa COriiacHO HjealbHOU
CXEME 3aMoJHEHHUs 3JIEKTPOHHBIX 000-
JIOYEK, YMETh 4YHUTaTh M 3aIlMChIBaTh
TEPM COCTOSIHUSI MHOTORJIEKTPOHHOTO
aToMma

OIIK-3, [IK-4

Kpowme aromHO# Qu3UKH, ITH
BOITPOCHI BXOJISIT B KOMIIE-
TEHIIMIO KBAHTOBOW XUMHH

(OTIK-3).

3. YMeTb mMoNb30BaThCs TEOpETHYE-
CKMMH OCHOBAaMM, OCHOBHBIMU ITOHATH-
SIMU, 3aKOHAMHU M MOJICJISIMU (PU3UKH.

OIIK-3,
[1K-3

Bnane-
HUS
(HaBBIKH
/ OTBIT
nesi-
TEIBHO-
CTH)

1. Bnanerr HaBbIKAMH PacyeTOB
JUIMH BOJH OCHOBHBIX CIICKTPaIbHBIX
JWHAWA ¥ SHEPTMH KBAHTOBBIX MEPEXO-
JIOB JJIsS aTOMOB BOJIOPO/Ia M IIEIIOYHBIX
MeTa/uIoB. Bianets Qusnueckumu u
MaTEeMAaTHYECKUMH METOJaMu  00pa-
O0OTKHM M aHaM3a MHPOpMaIUKU B 00JIa-
cTH o0uiel pu3nuKu

OIIK-3, TIK-3

2. Biagets HaBBIKAMM HCIIOJIB30BAHMUS
npaBuil XyHJAA Ui HaxOXKJIECHHS OC-
HOBHOT'O T€pMa COCTOSIHMSI MHOT'O3JIEK-
TPOHHOIO aroMa. Braaers HaBpIKaMu
NpUMEHEHHs Ha TpakTuke npodeccu-
OHWIBHBIX 3HAHUM WM YMEHUH, MOIy-
YEHHBIX HPU OCBOEHUM NPOPHUIBHBIX
(bu3NYECKUX TUCIUIUINH.

I1K-4 ,0IIK-3

[IpaBuno XyHna ucnosb3yer-
Csl B KBAaHTOBOI XHMHH,
kBaHTOBOM (usuke (OITK-3).
TepMbl COCTOSIHUS UCITOJIb-
3yIOTCSl B KBAHTOBOM OITHKE,

cnekrpockonuu u T.14. (OIIK
3)




2. llesqb M MeCTO TMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Jucnunnuna «®I1 AtoMHas dhu3nkay OTHOCUTCS K 6@30801l 4aCTH pabodyero yueOHOro miiaHa.
JuctumimHa u3ydaeTcsi Ha 3 Kypce B 5 ceMecTpe.

[enmu nzydyennst mucuruinHel. «PI1 AtomHas dhusnukay

Llenpto yueOHON AUCIUIUIMHBI SBJISETCS (POPMHUPOBAHUE Y CTYJACHTOB HAyYHOTO (DU3UYECKOTO MHU-
POBO33peHMsI Ha 0a3e U3yueHUs] CTPOSHUS AIEKTPOHHBIX 000JI0UYEK aTOMOB U MPOIIECCOB, MPOUCXOISIIUX
B HUX, 3HAKOMCTBO C SKCIICPUMEHTAIbHBIMA METOJIaMH aTOMHOW ()U3UKH, pa3BUTHE HABBIKOB IO BBIMOJI-
HEHUIO (PM3MUYECKOTO IKCIEPUMEHTA ISl TOTO, YTOOBI UCIIOIL30BaTh MOJYYCHHBIC 3HAHUS B CBOCH MPO-
(heccroHaTBHOM NEITEIbHOCTH.

Huctummaa «®DIT ATomHas pu3uka» 3akaHIMBaCT MUK TUCHUIUINH «O0mast pu3nka», B KOTOPBIX
paccMaTpuBalOTCs, B OCHOBHOM, KJIACCHYECKUE MPECTaBlIeHUs (U3UKHU, ¥ HAUYMHACT O3HAKOMJICHUE C
pe3ynbraTaMu (PU3UIEeCKUX IKCIIEPUMEHTOB U TEOPETUYSCKUMU MPEACTABICHUSIMU B 00JIACTH KBAaHTOBOM
TEOPHUH O CBOMCTBAX MUKPOOOBEKTOB M MATEPHUH B IIEJIOM.

Jlist OCBOGHUS AWCHMILIUHBI HEOOXOIMMBI KOMIICTCHIIUU, TPEIBAPUTEIHLHO CHOPMHpPOBAHHBIC B
pamMKax M3Y4eHHUS CIEAYIOIIUX TUCIHUIUIMH: MEXaHUKA, MOJEKYyIspHas (GU3HKa, JIIEKTPUIECTBO U MarHe-
TH3M, ONTHKA, (PU3HUECKUN MTPAKTUKYM, TEOPETUUYCCKasT MEXaHUKa, MATeMaTHICCKUi aHam3, nuddepen-
LMAJIbHBIC YPaBHEHUSI, TCH30PHBIN aHAJIN3 U BEKTOpHAs anreopa.

YToObl MPUCTYNHUTH K U3ydeHuto quciuiuiiabl «DI1 ATtomHas ¢pusnka» CTyIeHT AOJDKEH 3HATh OC-
HOBHBIE TIOHSTHUS U 3aKOHBI TIEPEUNCICHHBIX BBIIIE JUCIUIUIMH, YMETh HAXOIUTh MMPOU3BOIHBIC (PYHKITUN
U UX TpeJelibl, yMETh MOJIb30BaThCS Pa3liokeHUeM (YHKIMI B psij, yMETh pemarh AuddepeHnnaibHbie
YpPaBHEHUS C MPUMEHEHHEM I'PAHUYHBIX MU HAYaJbHBIX YCJIOBHUM, UMETh HABBIKM HAXOXKJICHHUS HEOIpese-
JICHHBIX U OMpeAeNeHHBIX UHTerpaioB GyHKIUN. CTYIEHT JOHKEH UMETh MPEACTAaBICHUS 00 OCHOBHBIX
CpeICTBaX U3MEPCHHH B TAOOPATOPHOM (PU3NICCKOM MPAKTHKYME, YMETh MOJIb30BAThCS M3MEPHUTEIHHBI-
MU MpUOOpaMH B paMKax JJabopaTOPHOTO (PU3MUECKOTO MPAKTUKYMa, UMETh HaBBIKA PAaCYE€TOB MOTpell-
HOCTEU MPSIMBIX U KOCBEHHBIX U3MEPEHHUI.

OcBoeHMe TaHHOTO pa3zena oouel (GU3NKU SIBIAETCS 00s13aTENBHBIM ITAlOM MMOATOTOBKH K M3y4Ye-
HUIO pa3JelioB TeopeTmueckoi ¢usuku («KBanToBas Teopus», «DPu3nka KOHICHCHPOBAHHOTO COCTOS-
HUS») M CTICIIHATBHBIX JUCITUTLIHH.

3. Coaep:xanue padoyeil mporpaMmmbl (00beM JUCIHUIINHBI, TUIIBI H BUAbI
Y4eOHBIX 3aHATHH, y4eOHO-MeToAnYecKoe o0ecreYyeHne CaMOCTOATeIbHOM pa-
00ThI 00yUYAKOIIIUXCH)

Copneprxanue paboueil mporpammsl npejacranieHo B [Tpunoxennn Ne 1.



4, @®oHJ OLIEHOYHBIX CPEaACTB 110 JTMCHHUIIJIHHE

4.1.lepeyeHb KOMNETEHUM C yKa3aHUEM 3TaNOB X POpPMHUPOBaHMA B MPOLLeC-
ce 0OCBOeHMs 00pa30oBaTe/IbHOU NporpaMmmsbl. OnucaHue NokKasaTejiel U KpuTe-
pHe€eB OLleHMBAHMA KOMIIETEHIIMMA Ha pa3/IMYHbIX 3Tanax ux GopMUpoBaHUs,
ONMCaHMe IIKaJI OLeHUBAHUS

Kox u ¢popmynupoBka KOMIETEHITUH

OIIK-3 - cnocoOHOCTh MCHOJIB30BATh 0A30BBIC TEOPETHYECKUE 3HAHUS (yHIAMEHTAIIb-
HBIX Pa3/Ie]IoB 00IIeH 1 TeopeTndecKoi (GU3UKHU sl pemeHus MpodeCCHOHATBHBIX 3a/1a4;

Ortan (ypoBeHB) OCBOe-
HHS KOMIICTCHIIUH

[Inaaupyemsbie pe3ynbTaThl 00ydIeHHS
(oka3zaTenu TOCTUKEHNS 3aJaHHOTO
YPOBHS OCBOEHHSI KOMIIETEHIINH)

Kpurepun onieHnBaHUS pe3yabTaTOB 00Y-
YCHUS

«3a4TeHO»

«He 3aureno»

IlepBsrif aTamn (Hayasb-
HBIN YPOBEHD)

3HaTh TEOPETUYECKHE OCHOBBI, OCHOBHBIE
MOHSATHSI, 3aKOHBI aTOMHOW (u3uKH, (Hu-
3MKH aTOMHOTO SIpa U YacTUL, OCHOBBI
KBaHTOBOM TEOpWH, KBAaHTOBHIE YypaBHeE-
HUS TBMOKCHUS] MUKPOYACTHII, KBAHTOBBIE
CTaTUCTUYECKUE PACTPEACIICHUs; TPaHU-
bl HPUMEHHMOCTH KIACCUYECKUX U
KBaHTOBBIX MoJeNieil (HU3MYecKux sBIIe-
HUH; CTPOEGHHE 3JIEKTPOHHOH 000I0YKH
aToMa, KBAaHTOBBIE 4YHCJa 3JIEKTPOHA H
aToMa, WX (UBNYECKUH CMBICT, POJb
AJICKTPOHHON O00O0JIOUKH BO B3aUMOJICH-
CTBUM AaTOMOB C BHEUIHUMH IOJISIMH;
3HaTh OCHOBHBIE 3KCIHEPUMEHTAJILHBIE
¢daktel: QoTodaddekr, onbiTel DpaHka u
I'epua, onbiT Pesepdopna, mianerapHyro
MOJIEJIb aTOMa, 3aKOHOMEPHOCTH B CIIEK-
Tpax aToMoB, AU(PAKIHIO MUKPOYACTHII,
onbiT Illteppra u I'epnaxa, sBieHUe
CBEPXIPOBOIUMOCTH M CBEPXTEKY4ECTH;
3HaTh POJIb BHYTPEHHETO CTPOCHUS Bellle-
cTBa (QJIIEKTPOHHOH OOOJIOUKH aTroma) B
(dhopMHUpOBaHUH €ro PU3HYECKUX U XMMH-
YECKUX CBOWCTB; BKJIaJ KBaHTOBOH Teo-
pUH B Ppa3BUTHE HAYYHO-TEXHHUYECKOTO
mporpecca

Iloka3biBaeT mOJIHOE
3HaHME  Marepuana
WIN UMEeT 3HaHUs
GonpmIoON yacTH Ma-
Tepuaia, OMyCKaloT-
csl HeTpyOble OITHOKH

Nwmeer
3HAYUTEJIbHBIE
poOeJIbl B

3HAHMAX, JOMYCKAaeT
CYIIIECTBEHHBIE
OnInOKH B OTBETAX

Bropoii otan (6a30BbIi |YMETh YUTATh U 3alTUCHIBATH TEPM COCTOS-|YMEET He ymeer, nonycka-
YPOBCHB) HHUSI MHOT'OJICKTPOHHOI'O aTOMa €T 3HAYUTCIbHBLIC
OIINOKH
Tperuii Tam (MOBHI- Brnaners HaBbIKAaMU HCIONB30BAaHUS Ipa- [IpakTuuecku He Bnaneer, nomyc-
IIICHHBIN YPOBEHbD) B XYHJA JUI HaxOKJICHHS OCHOBHOIO|BJIazeeT KaeT 3HA4YUTEJIbHbIC
TEpMa COCTOSHUSA  MHOTO3JEKTPOHHOIO ommoKH
aToma




IIK-3 - TOTOBHOCTh IPUMEHSTH Ha IPAKTUKE MPOPECCUOHAIBHBIC 3HAHHUS TEOPUU U METO0B (H-
3UYECKUX HCCIICAOBAHMIL

Oran (ypoBeHb) 0CBOE-
HUS KOMITCTCHIUH

[Tnanupyemsie pe3ynbTaThl 00yUeHUs
(Tokazareny TOCTHKEHHS 33 JaHHOTO
YPOBHS OCBOEHHSI KOMIIETEHIINH )

Kpurepun onieHnBaHus pe3yIbTaToB 00y-
YEHUS

«3a4TeHO»

«He 3auTeHo»

Ilepssrit 3Tam (Havams-
HBIH YPOBEHB)

3HaTh OCHOBBI KBAHTOBOIl TE€OpPHH, KBaH-
TOBBIE YPaBHEHMs [BIDKEHHS MHKpOYa-
CTHI, KBaHTOBBIE CTaTUCTHYECCKHE pac-
OpefeseHns; TPaHULbl NPUMEHUMOCTH
KJIACCUYECKUX M KBAHTOBBIX MoJesell Gpu-
3MYECKHUX SIBJICHUH; CTPOEHHE SJIEKTPOH-
HOW OOOJIOYKM aToMa, KBaHTOBBIC YHCIIA
JJIEKTPOHa M aToMa, uX (usndeckuit
CMBICJI, POJIb 3JIEKTPOHHON O00OJIOUKH BO
B3aHMOIICI710TBPIH aTOMOB C BHCIIHHMH
NOJISIMM; 3HAaTh OCHOBHBIE 3KCIIEPHMEH-
TanbHble  (PaKTB: (POTOIPPEKT, OMBITHI
®panka wu [epra, ombiT Pesepdopna,
IUTAaHETAPHYI0 MOJEJbh aToMa, 3aKOHO-
MEpPHOCTH B CIEKTpax aToMOB, Au(pax-
W0 MUKpovacTull, onbIT LtepHa u ['ep-
naxa, SBICHHE CBEPXIPOBOAUMOCTH H
CBEPXTEKYUECTH; 3HAaTh POJb BHYTPEHHE-
ro CTpPOCHHs BelecTBa (AIIEKTPOHHOU
0007I0YKH aToMa) B (OPMHUPOBAHUU €O
¢Gu3MUecKUX W XHMHYECKHUX CBOWCTB;
BKJIaJl KBaHTOBOM TEOPUHM B pa3BUTHE
HAYYHO-TEXHHUUYECKOT0 Tporpecca

IToxa3piBaeT moOIHOE
3HaHHE  Marepuaia
WIA HMEET 3HaHHS
OOIBIION YacTH Ma-
Tepuaia, JOMyCKaloT-
Csl HerpyObIe ONTUOKH

Hwmeer
3HAYNTEIIbHBIC
mpo6ensl B

3HAHMAX, JOMyCKaeT
CYIIECTBEHHbIE
OLIMOKH B OTBETaxX

TMYA KBaHTOBBIX MEPEXOAOB M1 aTOMOB
BOJIOPO/IA U IIEJTOYHBIX METAJJIOB

- Biajierb HaBbIKaMU HMCHOJB30BaHUS TIpa-
BWI XyHJa JJIsl HaXOXKJEHHUSI OCHOBHOTO
TepMa COCTOSIHUS  MHOTORJIEKTPOHHOTO
aroma

Bropo# stan (6a30BbIA |- YMETh UATATh U 3aMIUCHIBATH TEPM COCTO-| Y MEET He ymeer, nomycka-
YPOBECHb) SIHUSI MHOT'ODJIEKTPOHHOI'O aToMa €T  3HAYUTCIIBHBIC

- YMeTh 3aIHChIBaTh JIEKTPOHHbIE KOHDU- omHOKH

Typalid aToMOB (paclpesesicHue DIIeK-

TPOHOB IO COCTOSIHHSM) II0 WX TOPSIKO-

BOMY HOMEpY B MEPUOIUYECKOU CHUCTEME

anemenToB J[.MI.MenpaeneeBa coryiiacHO

HJIeallbHOM CXEMeE 3allOJIHEHUS DJIEKTPOH-

HBIX 000JI0UYEK
Tperwii oTan (moBeI- |- BrajieTh HaBbIKaMK PacyeToB JUIMH BOJH|IIpakTndecku He Bnageer, nomyc-
IICHHBIH YPOBEHB) OCHOBHBIX CIHEKTPAJbHBIX JIMHUN W DHEp-|BIALCET KaeT 3HAaYUTEILHBIE

OLINOKH

ITK-4 - ciocoOHOCTBIO MPUMEHSTH Ha MPaKTHKE MpodecCHOHaIbHbIE 3HAHUS U YMEHUS, TIOJy4YeH-

HBIC ITPHU OCBOCHUU 11

O(I)I/IJ'ILHLIX (bI/I3I/I‘-ICCKI/IX JUCHUIIINH,

Oran (ypoBeHb) OCBOE-
HHS KOMIICTEHIIUH

[Tnanupyemsie pe3ynbTaThl 00yueHUs
(mokazaTeny JOCTHXKEHHUS 3a1aHHOTO
YPOBHS OCBOSHHS KOMIIETEHIIN)

Kpurepun onieHnBaHus pe3yabpTaToB 00y-
YEHUsI

«3a4TeHo»

«He 3auTeHo»

[lepBsIii 5Tamn (Havab-

3HATh OCHOBEI KBaHTOBOM TCOpHU, KBAH-

Iloka3piBaeT IOJIHOE

Nmeer
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HBII YPOBEHbD)

TOBBIE YpaBHEHHs [BW)KEHHUS MHKpOYa-
CTHLl, KBaHTOBBIC CTaTUCTHYECKHE pac-
npeAeNieHns; TPaHUIbl TMPUMEHUMOCTH
KJIACCHYECKUX M KBAHTOBBIX MoJiesieli Gpu-
3UYECKHUX SIBJICHUIl; CTPOEHHE 3JIEKTPOH-
HOW OOOJIOYKM aTOMa, KBAaHTOBBIE YHCIIA
9NIEKTpOHA M aTtoMma, WX (QUINUECKHUH
CMBICII, POJIb JJIEKTPOHHOH 00O0JIOUKH BO
B3aUMOJICHCTBUM AaTOMOB C BHEIIHUMHU
MOJISIMM; 3HAaTh OCHOBHBIE JKCIIEPHMEH-
tanbHble  (PakThl: (OTOIP(DEKT, OMBITHI
Opanka u ['epma, omwiTr Pezepdopna,
IUIAHETapHYI0 MOJEIb AaToMa, 3aKOHO-
MEPHOCTH B CIEKTpax aToMoOB, Audpak-
U0 Mukpodactull, onbIT [lITepHa u I'ep-
Jaxa, SIBIICHHE CBEPXIPOBOAUMOCTH H
CBEPXTEKYUYECTH; 3HATh POJib BHYTPEHHE-
ro CTpPOCHHS BellecTBa (DIIEKTPOHHOM
00osoukn atoma) B (OPMHPOBAHHU €TO
GU3NUECKUX W XHMHYECKUX CBOWCTB;
BKJIaJl KBaHTOBOH TEOPUM B pa3BUTHE
HaY4YHO-TEXHHUYECKOI0 IIporpecca

3HAHWE  MaTepHaja
WIM WMeeT 3HaHHA
Oonpmiol YacTu Ma-
TepHana, TOIyCKaroT-
csl HeTpyObIe OIHOKH

3HAYUTEIbHBIC
TpoOeIbl B

3HAHUSX, IOMYCKAeT
CYIIECTBEHHbIC
OIIMOKHU B OTBETaX

TUU KBAaHTOBBIX TIEPEXOJOB IS aTOMOB
BOJIOPO/IA U MICJIOYHBIX METAJIIIOB

- BmageTs HaBBIKaMU WMCIIONIB30BaHMUS IIpa-
BUn XyHHIa IS HAaXOXKJIEHUS OCHOBHOTO
TepMa COCTOSIHHUS  MHOTOXJIEKTPOHHOTO
aToMa

Bropoii otan (6a30BbIi |- YMETh YMTATh U 3aMUCHIBATH TEPM COCTO-|YMEET He ymeer, nomycka-
YPOBCHb) SIHUSI MHOT'O2JIEKTPOHHOI'O aToMa €T 3HAYUTCIBHBIC

- YMeTh 3anKchIBaTh IEKTPOHHBIE KOHDU- OLIMOKH

rypanud aTtoMoB (pacIpeleleHne dJeK-

TPOHOB IO COCTOSIHUAM) IO UX HOPSIKO-

BOMY HOMEpY B IEPUOJUYECKOH CUCTEME

snemenToB JI.MI.MenpaeneeBa  coriacHoO

UJealbHOM CXEME 3alOJHEHUS! AJIEKTPOH-

HBIX 000JI0UeK
Tpertuii atan (IOBBI- - Bragers HaBpikamMu pacueToB JauH BOJH|[IpakTuueckn He Bnaneer, nomyc-
IICHHBIN YPOBEHB) OCHOBHBIX CIEKTPAIbHBIX JUHUM W 3Hep-|BIaleeT KaeT 3HAYUTEIbHBIC

OIIMOKHU

Kputepusimu onieHMBaHHS SBISFOTCS OalTbl, KOTOPBIE BBICTABISIOTCS MPETIOIaBATEIIEM 3a
BUJIBI I€ATENILHOCTH (OILICHOUHBIE CPEJCTBA) MO UTOraM M3ydeHHs MOAayJiel (pa3fenoB JUCLHUILIM-
HBI), IEPEYNCIICHHBIX B PEUTHHT-TIaHE JUCIUTUINHBL.

[Ikanb! OleHUBAHUSA:

3ayTeHo — oT 60 10 110 peliTuHroBbIX 6aIoB (BKiItOUYas 10 MOOMPUTENBHBIX OAIIOB),

He 3a4TeHO — 0T 0 710 59 peHTUHIOBBIX OAJIIOB.




4.2. TUnoBbIe KOHTPOJIbHbIE 3aJaHUS WIN HHbIE MaTepPHaJIbl, HEO6XO0AMMBbIE IJIA
OLleHKM 3HAaHUH, yMEeHH i, HABBIKOB U ONbITA AEeATEJbHOCTH, XapaKTePU3yIOIIUX
aTanbl OpMUPOBAHUA KOMIIETEHIMH B MpoIlecce 0CBOEHMSI 06pa30oBaTe/IbHOM
nporpaMmsl. MeToAHN4YeCKHE MaTepPUaJIbl, ONpeAe/soliue NpoueaAypbl Ol eHH-
BaHUA 3HAHUW, yMEHHH, HABBIKOB U OMbITA AeATE/bHOCTH, XapaKTePU3YHOIIUX
aTanbl OpMHUPOBAHUA KOMIETEHIINI

Ortanel
OCBOCHUA

Pe3ynbTarel 00yueHus

Kommeren-
s

O1ieHOYHBIE Cpe/l-
CTBa

1-i1
JTal

3Hauus

3HATh OCHOBBI KBAHTOBOW TEOPUH, KBAHTOBbBIE
ypaBHEHUS JBUKCHHSI MUKPOYACTHI, KBAHTO-
BbI€ CTATUCTHYECKHE paclpeiesieHusl; IpaHu-
1[I MPUMEHUMOCTH KJIACCHYECKUX M KBAHTO-
BBIX MOjIeTiell (M3NYECKUX SBICHUI; CTpOCHUE
3JIEKTPOHHOU 000JIOUKH aTOMa, KBAHTOBBIC
qrclia 3JIEKTPOHA U aToMa, UX (PU3UYECKUui
CMBICII, POJTb 3JICKTPOHHOM 000JI0UKH BO B3a-
MMOJICHCTBUY aTOMOB C BHEIIHUMU TOJISIMU;
3HATh OCHOBHBIC SKCIICPUMEHTAIILHBIC (DAKTHI:
dhoToaddekr, onbiTel Ppanka u ['epiia, OmpIT
Pesepdopna, mianerapHyro MOJIENb aTOMa,
3aKOHOMEPHOCTH B CIIEKTPax aTOMOB, JTU-
dpakuo MukpoyacTuil, onbIT [ITepHa
I'epnaxa, siBleHHE CBEPXIIPOBOJUMOCTH U
CBEPXTEKYYECTH; 3HATh POJIb BHYTPCHHETO
CTPOEHHMS BEIleCTBa (3JIEKTPOHHOM 000JI0YKH
aToma) B JOPMUPOBAHUHU €T0 (PU3UUECKUX U
XUMHUYECKHUX CBOMCTB; BKJIaJ KBAaHTOBOU T€O-
pUH B pa3BUTHE HAyYHO-TEXHUIECKOTO TTPO-
rpecca

OIIK-3, IIK-
4

3ammura nmabopa-
TOPHBIX paboT

2-i
JTan

YMmenusa

YMeTbh MOHUMATh, U3JIaraTh U KPUTHYECKU
aHAJM3UPOBaTh (PU3UUYECKYI0 HHPOPMALIUIO O
OCHOBHBIM T€MaM aTOMHOU pU3uKu

OIIK-3, IIK-
4

3amura nmabopa-
TOPHBIX padoT

2. YMeTb 3aIUChIBATh 3JEKTPOHHBIE KOH(PUTY-
panMu atoMoB (pacmpenefieHue SJIEeKTPOHOB
M0 COCTOSIHUSIM) TI0 MX MOPSIKOBOMY HOMEPY
B NEPUOJMYECKOM  CHCTEME  DJIEMEHTOB
JI.M.MeHpeneeBa cOrjiacHO HE€aJbHOH CXeMe
3ar0JIHEHUS YJIEKTPOHHBIX 000JI04YEK

OIIK-3, IIK-
3

3amura abopa-
TOPHBIX paboT

3.YMeTh unTaTh M 3alHCHEIBATh TCPM COCTOA-
HUA MHOT'OQJICKTPOHHOI'O aToOMa

OIIK-3,
I1K-3, T1K-4

3amura 1abopa-
TOPHBIX paboT

3-i

oTall

Bna-
JIeTh
HaBbI-
KaMH

1. BJ'IaI[eTL HaBbIKaMMU pPACUYCTOB JINH
BOJIH OCHOBHBIX CIICKTPAaJIbHBIX JIMHUN 1 OHEp-
'MW KBAHTOBBIX IICPEXOA0B IJId aTOMOB BOJO-
poaa v mMEJI0YHbBIX METAJIJIIOB

OIIK-3, IIK-
3

3amura 1abopa-
TOPHBIX paboT

2. Bnaneth HaBbIKAMHU UCMOJBb30BAHUS MTPABUIT
XyHJ1a 11l HaX0XKJAEHUs OCHOBHOTO TepMa Co-
CTOSTHHSI MHOT'O3JIEKTPOHHOT'O aTOMa

OIIK-3, TIK-
3

3ammra nmabopa-
TOPHBIX padoT
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4.3 PeTUHI-NIJIaH AUCIUILINHDI

PeliTuHr—11aH TUCHMIUIMHBI IPEJICTABIICH B MMPUJIOKEHUH 2.
3aiaHus 1J151 OLeHNBAHUSA BbINOJHEHHS U 3a1MTHI JJA00PATOPHBIX PadoT

3a oMycK, BINMOJIHEHHE J1a00paTOpHOil paboThl, 0(pOPMIIEHHE OTYETa CTYACHT MOXKET MOIy-
quTh 6 6a/UTOB. 3a 3aIUTY OTYETOB MO TAOOPATOPHOU PabOTE CTYEHT MOXKET IMOIYIHTH 110 6,5
O6ayutoB. MakcuMalTbHBIN OaJlT 32 BBHITTOJTHEHUE | 3AIUTY JabopaTopHOi paboTel 12,5 6amios.

JIaboparopHbie paOOTHI, BEITIOTHSEMBIC B KYPCEe U3YUCHUS TUCIUTIINHBI, OMIMCAHBI B METOIH-
YECKHUX YKa3aHMSX, IOCTYITHBIX B JIJAOOPATOPHH M B JIEKTPOHHOM cetn baml'VY:

Cnucok MeTOIMYeCcKNX YKa3aHUii K J1a6opaToOpHbLIM padoTaM 1o aToMHOM Qu3uKe:

Ne HaumenoBanue Kon- | ABTOpHI l'on

/o BO n3na-
CTp. HUSA

1 MeTtoauyeckue yka3zaHust sl BBIIOJIHEHUs 1abo- | 12 Banananos M.X. 2016

paTtopHoii paboTsl Ne 1 o atoMHOM u3uke
"N3y4yenne 0CHOBHBIX 3aKOHOB (hoTodhdekTa”

2 MeToaudeckue yKa3aHusl sl BBITOJIHEHUS j1abo- | 12 Banananos M. X. 2016
paTopHoii paboTsl Ne 2 110 aTOMHO#M (pr3uKe
«OmnpeaeneHne MOTEHIIMAIOB BO30YXKICHUS aTo-
MoB aprona (onsiT ®panka u I'epia)»

3 MeToaudeckue yKka3aHusi ISl BBITOJIHEHUs j1abo- | 20 banananos M.X. 2018
paTtopHoii paboTsl Ne 4 o aToMHO Pu3uke FOmnaesa 10.X.
«M3yueHue criekTpa U3Iy4eHHs aroMa BoJopo/ia
U olpezieNieHue MOCTOSTHHON Punbepra»

4 MeToaudeckue yKa3aHusl sl BBITOJIHEHUS j1abo- | 18 Banananos M. X. 2017
paTtopHoii paboTsl Ne 6 o aToMHOM Pu3uKe FOmnaesa 10.X.
"N3y4yenue renuii-HeOHOBOTO Jiazepa'

5 MeToaudeckue yKka3aHusl sl BBITOJIHEHUS j1abo- | 18 Banananos M. X. 2016

patopHoii paboTel Ne 9 o aromHO# pusnke
«3yuenne nudpakiuu 31€KTPOHOB U OIpeieie-
HUE MEXIIJIOCKOCTHBIX PACCTOSIHUM MOJIMKPHU-

cTaja

6 MeTtoaudeckue yka3aHust sl BBITOJIHEHUS 1a0o- | 32 banananos M.X. 2016
patopHoii paboTsl Ne 10 o aromHoN usnke Nmemberos P.X.
«M3yueHne TOHKOM CTPYKTYphI aTOMa HaTPHUsD»

7 MeToaudeckue yKa3aHusl sl BBITOJIHEHUS J1a0o- | 22 Banananos M.X. 2017
patopHoii pabotsl Ne 12 o aToMHO# (pusnke Nmemb6eros P.X.

«OMHUCCUOHHBIN CIIEKTPaJIbHBIN aHAJIN3 CILIaBOB
Ha ctusockorne CJI-13»

8 MeToaudeckue yKka3aHusl IS BBITOJIHEHUS 1abo- | 24 Bamamanos M. X. 2016
paropHoii paboTsl Ne 16 o aToMHO# (puznke
"N3ydeHne CTpyKTypbl CIEKTPA ABYXaTOMHOMN
MOJIEKYJIBI»
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IIpumepbl KOHTPOJILHBIX BONPOCOB K J1a00paTOPHBIM padoram:

KoHTpobHbIE BONPOCH! K 3a1uTe JabopatopHoi padotsr Ne 10
10 aToMHOM ¢u3uke «l3ydeHne TOHKOI CTPYKTYpHI CIIEKTpa aTOMay.

1. B yem cocTOUT NpUHLMITHATBHOE OTINYME IHEPreTUUECKUX YPOBHEH IIETOYHBIX JIEMEHTOB
OT YpOBHE# aToMa Bojiopoaa?

2. Uem o0ycIioBiIeH KBaHTOBBIN J1ePeKT?

3. JlaiiTe ka4eCTBEHHOE OOBSICHEHHE 3aBUCIMOCTH KBAHTOBOTO JIe(heKTa OT OpOUTAIIBHOTO YHCIa

4. 3anuimure CIeKTpadbHbIe CEPUU HIETOUYHBIX AJIEMEHTOB.

5. Uem 0OBSICHUTD AYOJETHYIO CTPYKTYPY CHEKTPOB IIEIOYHBIX 3JIEMEHTOB?

6. Kakum B3aumoieiicTBueM 00yCIOBIEHO TOHKOE PACIICTNICHUE SHEPTETUYECKUX CIIEKTPOB
aTOMOB?

7. PacmmdpyiiTe 3anmck cocTostHuit atoma 2P1s2 , °P2 , “Dsp, *Fs.

8. OOBsicHUTE PE3KOCTh U PA3MBITOCTh JJMHUHN pe3Koi 1 Ju(y3HOM cepuii COOTBETCTBEHHO.

9. OnpeenuTe pa3sHOCTh SHEPruii cocTosHui 32Ps2 1 3°P1/2 aToMa HaTpHsL.

10. [TocTpoiiTe cxemy JOIMYCTUMBIX 110 TIPaBHJIaM 0TOOpa KBAaHTOBBIX IIEPEXO0/I0B aTOMa HATPHUS

U3 cocTosiHus SF B OCHOBHOE COCTOSTHUE.

KonTponbHbIe BOMpock! K 3auiuTe 1adopatopHoit pabotel Ne 4 mo aToMHO#N (u3uke
«M3ydeHue criekTpa u3IydeHus aroMa BOJAOpOIa U
omnpezeneHue NoCTosIHHON Punbepray:

1. Uto Ha3bIBaeTCs CHEKTPAIbLHON Cepreit?

2. Yro Ha3pIBaeTcs rpaHuleil cepun?

3. Hanumure o6061meHHyto ¢popmyiny banbmepa i BOI0Opo10110100HOT0 aToMa.

4. Yemy paBeH npenen cepuu Jlaitmana? npenen cepun bansmepa?

5. YTo Ha3bIBAETCs CIIEKTPAIbHBIM TEPMOM?

6. Chopmynupyiite koMOMHAMOHHBIN npuHIMn Putna. Kakas cBs3b CyliecTByeT MeX1y TEOpHU-
et bopa u KOMOMHAIIMOHHBIM TTPUHITUIIOM PuTia?

7. Chopmynupyite mpaBuio yactot bopa.

8. BriBeauTe opMyy yciaoBUsl KBAaHTOBAaHUS 3JIEKTPOHHBIX OpOUT (BTOpOii moctynat bopa). 9.
Uro Ha3bIBaeTCs U30TOMMYECKUM CABUTOM? UeM OTiIMyaeTcs CEeKTp JIETKOr0 BOJIOpOAa OT CIIEK-
Tpa AelTepus U TPUTHUS (TSKEIOro BOA0poaa)?

10. Kakue KBaHTOBbIE YHCIIa OMKMCHIBAIOT COCTOSTHUE JIEKTPOHA B aTOMe Bojopoa? B uem ux
¢buznyeckuit cmMpici?

11. Kakue cocTosiHuS Ha3bIBalOT BHIPOXKACHHBIMU? YeMy paBHa cTeNEeHb BBIPOKICHHUS N-0T0
YPOBHS B aTOM€ Bojopoza?

12. Kak kyaccuuuupyroTcs COCTOSIHUS 3JIEKTPOHA IO OpOUTAIbHOMY KBaHTOBOMY umciy? 13.
Yemy paBeH B eauHuIax h Moaysinbs opOUTaIbHOro MoMeHTa d - 3JeKTpoHa?

14. Onpenenure B enHUALIAX h BO3MOKHBIE 3HAUEHUS TPOEKLIUN OPOUTAILHOTO MOMEHTA M-
nysbca f-3nekTpoHa.

15. Yro BeI 3Haere o nmpaBuiiax oroopa?

16. Yto Takoe cnuH? YeMy paBHO CIIMHOBOE KBAHTOBOE YHCJIO JIEKTPOHA?

17. [laiiTe onpeneneHne TOHKONH CTPYKTYpPbl YPOBHEM.

18. Uro Takoe criuH-OopOUTaIbHOE B3aUMOIeHCcTBIE?

19. Haueptute cxemy sHEpreTUYECKUX YpOBHEH aToMa BOJIOPOJa C yU€TOM CIIUH-OpOUTAILHOTO
B3alMOJECICTBHS.

12



Onvcanve METOAUKHU OlLleHUBAHUA BbINIOJIHEHUS U 3aLLUThI JIaGOPaToprIX pa60T:

- 12,5 6anmmoB mosty4aeT CTYJEHT, €CJIM UM CJIaH JOITYCK K JJabopaTopHOM paboTe, MOJTHOCTHIO
BBINOJIHEHA JTabopaTopHas paboTa U MOJHOCTHI0 O()OPMIIEH OTYET; MOTHOCTHIO OTBETHII HA 3a-
JIAHHBIE BOTIPOCHI,

- 7-12 GanyoB MOMyYaeT CTYACHT, €CIIU UM CJIaH JIOMYCK K JIA00paTOpHOi paboTe, MOIHOCTHIO
BBINOJIHEHA JTa00OpaTOpHAast padoTa U MOJHOCTHI0 0O()OPMIICH OTYET; HO YaCTHYHO OTBETHII HA 3a-
JIaHHBIE BOIIPOCHL;

-6 OaJUTOB MOJTy4YaeT CTYJCHT, €CIIM UM ClIaH JIOIYCK K JJAOOpaTOpHOH paboTe, MOTHOCTHIO BbI-
MOJIHEHA JIabopaTopHas padoTa U MOJTHOCTHI0 OOPMIICH OTUET;

-1-5 GamnoB mosy4yaeT CTyJIeHT, €CJIU IIPH cllaye JO0IyCKa K JIabopaTOpHBIM paboTaM, BBITTOTHE-
HUS 1Ta00paTOpHON pabOTH M 0(OPMIIEHUH OTUETA JOMYIICHBI HEJ0UYETHI;

- 0 GaJJIOB CTaBUTCS TPU HEBBIMIOJHEHUH J1a00PAaTOPHOH pabOTHI.

B pamkax ucCmnonbp30BaHUS MOJYJIbHO-PEUTHHIOBOM CUCTEMBI O0YUYEHHS M OLEHKH yCIIEBAEMO-

CTH CTYAICHTOB UTOrOBas OLIEHKA 3HAHUH CTyJAEHTa IO JAUCLUILIMHE IPOU3BOIUTCS IO CyMMe Oall-
JIOB, MOJIYYEHHBIX B paMKax TEKYILEro U pyOeXKHOro KOHTPOJIS 3HAaHUM, YMEHUHN U HAaBBIKOB B Teue-
HUE ceMecTpa.

3a paboTy B cemecTpe CTyAeHT moydaer 10 100 GayioB 3a BBIOJIHEHUE 33JaHUI B paMKax Te-

KYILEro U pyOeKHOTO KOHTPOJISL U JIOTIOJHUTENBbHO 10 10 0aioB 3a pe3ylnbTaThl YUaCTHs B OJHM-
nuaje CTYISHTOB 1Mo o0miei ¢usuke. s 3adeTa cTyIEeHT JODKEH HAOpaTh B CEMECTpe HE MCHEE
60 Oas10B.

BOoo~NoORWNE

17.

18.
19.
20.

0.
11.
12.
13.
14.
15.
16.

IIpumMepbl 1ONOJIHUTEIbHBIX BONPOCOB:

Cdopmynupyiite moctynarsl bopa.
Yro 6b1110 BriepBble 00HapyskeHO B onbiTe Opanka u ['epua?
Hanummre 0600mennyo Gopmyny bamsMepa uist cepuit M3 1ydeHHus aToMa BOJOPO/Ia.
Cdopmynupyiite runoresy e bpoits.
Uro BniepBsie Aoka3an onbIT JleBucCona u Jxepmepa?
B uem 3akitouaercst pu3nuecKuii cMbICT BOJTHOBOM (DYHKIIMH.
Chopmynupyiite npuHIUI HeonpeaeneHHoctu [ eitzendepra.
Hanummre ¢hopmysisl 1715 onepaTopoB KOOPIMHATHI U UMITYJIbCA.
Hanummwure popmyny ypaBuenus Lllpeaunrepa asis cTalliOHapHBIX COCTOSTHUM.

Onumure Moenb aroma Pesepdopaa.
Hanummure dopmyny ans sHepruu aroma BOAOPOJA.

HazoBuTe KBaHTOBBIE YKCIIa DJIEKTPOHA.

[IpuBenuTe KacCUPUKALNIO COCTOSHUMN AJIEKTPOHA IO MOMEHTY UMITYJIbCA.

YeMy paBHO CIIMHOBOE YHCJIO MIEKTPOHA?
Uro Bniepssie 66110 00OHapyxeHo B onbiTe lITepHa u I'epnaxa?
Kakoe KBaHTOBOE UMCIIO ONPEAEIAET BO3MOKHBIE 3HAUEHUS IIPOEKIIMY MarHUTHOTO MOMEHTA
aTtoma?

B 4em 3akimoyaercss pU3NUECKUit CMBICT KBAHTOBOT'O YHCJIa MOJHOTO MEXaHUYECKOT0 MOMEH-
Ta aroma?

Cohopmynupyiite npunimn [aymnu.

Onumure UACAIbHYIO CXEMY 3allOJHEHUS AIEKTPOHHBIX 000JI0UEK aTOMA.
B uem nprumnHa nepuoJuYHOCTH XMMUYECKUX CBOMCTB 2JIEMEHTOB C YBETMYEHUEM UX MOPSIKO-
BOro HOMEpa?
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5. YueOHO-MeTOAMYECKOE U MH(OPMAIHOHHOE OOecnedeHne JUCIUILTUHbI

5.1.IlepeyeHb OCHOBHOM U JONOJIHUTE/IbHOM yYeOGHOM JIUTEepaTyphl, HE0OXO0AU-
MO AJ11 OCBOE€HMS AV CLUIINHbBI

OcHOBHas JIMTepaTypa:

1. Imonbckuit 3.B.. ATtomHas ¢usuka : yuebHoe nocodbue / D. B. [llnonbckuii .— M. : Jlanb,
2010 . T. 1 : Beenenue B aromuyio ¢pusuky / . B. llnoasckuit .— 8-e, crep. — 560 c. [B
6u6. baml'y umeercsa 25 9k3.]

[monbckuit 3.B. . AtomHas ¢usuka [DNeKTpoHHBIA pecypc] : yueOHuk : [B 2 T.] / D.B.
[monbckuii .— CII6. [u np.] : Jlans, 2010 . T. 1: BBegenue B aromuyto ¢usuky .— M3n. 8-
e, ctep. — 557 c. JocTyn K TEKCTY AJIEKTPOHHOTO M3/IaHUsI BO3MOXKEH Yepe3 DJIEKTPOHHO-
OMOIMOTEYHYIO CUCTEMY M31aTeNbCTBa "Jlanp" —

<URL:http://e.lanbook.com/books/element.php?pll id=442>.

2. Ilmonbckuit 3.B.. ATomHas dusuka : yaebroe nocooue / 3. B. lInonsckuii .— M. : Jlanb,
2010. T. 2: OcHOBBI KBaHTOBOM MEXaHUKHU U CTPOCHUE ANEKTPOHHON 000JI04KH aTomMa .— 6-
e, ctep. — 448 c. [B 6uba. baml'V umeercs 25 9k3.]
[monbckuit D.B.. ATomHas pusmka [DiekTpoHHbIH pecypc] : yuebnuk : [B 2 T.].— CII0.:

Jlanb, 2010 .— T. 2: OcHOBBI KBAaHTOBOM MEXAHUKH M CTPOEHHUE AIEKTPOHHON 000I0YKU
atoma .— Uzn. 8-e, crep. — 557 c..— [ocTyn K TEKCTY 3JEKTPOHHOTO U3AaHUSI BO3MOXKEH
yepes DEeKTPOHHO-0MOIMOTEUHYIO CUCTEMY W3/1aTeNIbCTBA "Jlanp"

<URL:http://e.lanbook.com/books/element.php?pll id=443>.

3. CuyxuH J[.B. O0mmii kypc ¢pusuku. AtomHas u saepHas ¢usuka. .1, AtomHas pusnka.
M. OumatiutT-M®PTH, 2005 r. [B 6uba. baml'yY umeercs 81 9k3.]

4. HUponos U.E. 3anaun no kBaHTOBOU u3uKe : yueld. mocodue A By30B. 2-U31., HCIIP. —
M. : ®uszmaraut, 2001 .— 215 c. [B 6ubn. baml'y umeercst 50 ax3. uza. 2001 r.+ 21 ak3.
m3a. 1991 r. |
Uponos U. E. 3agaun no obmeit pusuke [Dnexrponnsiit pecypc] : — Uzn. 14-e, crep. —
Cankr-IlerepOypr : Jlanb, 2016 .— 416 c¢. .— JIOoCTyH K TEKCTY JIEKTPOHHOTO U3JaHUS
BO3MOXEH Yepe3 DINEeKTPOHHO-0MOIMOTeUHYI0 cCUCTeMy n3niaTenscTa "Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.

5. Cagenbe U.B. Kypc ob6meit pusuxu. U3a. 6-e, crep. — CII6. : Jlans, 2006 . - T.3: Kanro-
Bas onTHKa. AToMHas ¢usuka. Pusnka TBepAoro reia. Gusnka arTOMHOTO Spa U dJIeMEH-
tapHbIX yacTuil .— 320 c. [B 6u6n. baml'Y umeercst 30 3x3.+6 (2007. ACTPEJIb)+33
(KHOPY(C-2009)]

CagenneB U.B.. Kypc obmieit ¢husuku [ DnekTponHsiil pecype] : B 5-tu 11. / U. B. CaBennen
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5592&TERM=%D0%A8%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=442
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5592&TERM=%D0%A8%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=443
https://e.lanbook.com/book/71750#book_name
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2248&TERM=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

— CII6. : JIanp, 2011- .— T. 5: KBantoBas ontuka. AtomHas pusuka. dusuka TBep10Tr0
tena. Pu3nka aTOMHOTO SiApa U JIEMEHTapHBIX YacTull .— 5-¢ u3a. — 2011 .— 384 c. [lo-
CTYH K TEKCTY JIEKTPOHHOTO U3/JaHHUS BO3MOXEH Yepe3 DIEeKTPOHHO-OMOIMOTEUHYIO CH-
creMmy u3narenscra "Jlanp".—

<URL:http://e.lanbook.com/books/element.php?pll id=708>.

JlonosIHUTEe/IbHAA IUTEpaTypa:
1. MarseeB A.H. Atomnas ¢usuxa. M. Beicmas mkosna, 1989 r. [B 6u6n. baml'y umeercs 29
9K3.
2. Uponos N.E.. KBantoBas ¢pusuka. OcHOBHBIC 3aK0HBIL. 3-¢ u31. M. : BUHOM. JlaGopatopus
3Hanwuii, 2010 .— 256 c. [B 6u6n. baml'y umeercs 25 3x3.]
3. B.II KopsiBoB. MeToibI pemienns 3a1a4d B 001meM Kypce Gu3nku. AToMHas U siiepHas ¢u-

3uKa : yue0. mocobue. Mockaa : Crynent, 2012 . 327 c. [B 6ubu. baml'V umeercs 25 9k3.]

5.2.lepeyeHb pecypcoB HHPOPMALUOHHO-TE€JIEKOMMYHUKAILMOHHOM ceTH «UH-
TepHeT» U MPOrpaMMHOro0 o6ecneyeHus, He06X0AUMBbIX /51 OCBOEHU JUCIH-
IJIMHBI

1. DnextponHas 6ubnmuoreunas cuctema. Db bamlV. — CoOGcTBeHHas 3IeKTpOHHAs
OubnmMoTeka y4eOHBIX M HayYHBIX 3JICKTPOHHBIX W3JaHHUN, KOTOPAask BKIIIOYAET W3IaHUS TIpe-
nonasareneil baml'yY. ABTOpH30BaHHBIN JTOCTYIH IO MapoJio U3 000 Touku cetu MHTep-
HeT. Peructpanus B bubnuoreke baml'V, ganeneimmii noctyn us mo6oi Touku cetu MH-
tepuet. — https://elib.bashedu.ru/

2. DnexkTpoHHash OMOMMOTEYHas cucTeMa .YHHBEPCUTETCKas OMOIMOTEeKa OHJIAH.—
[TonmnotekcToBass b/ y4eOHBIX M HaydHBIX JIEKTPOHHBIX W3JIaHUN. ABTOPHU30BAHHBIN J10-
CTYIl IO Mapoiro u3 Jo0oil Touku cetu MurtepHer. Perucrpanus B bubnuoreke baml'V,
JanbHEHINI qocTyn U3 moboi Touku cetn Mutepuet. —https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs cucTeMa m3garenseTa Jlans. — [lomHOTeKCcTOBasT B/1
y4eOHBIX U HAYYHBIX 3JIEKTPOHHBIX M3JaHUN. ABTOPH30BAHHBINA JTOCTYII MO MAPOJIIO U3 JIHO-
6oit Touku cetn Wurtepuer. Perucrpanus B bubnuorexe baml'V, nanpHelmuii joctyn u3
nro6oit Touku cetn Mutepuer. — https://e.lanbook.com/

4. DnextpoHHbIl katanmor bubmuorexkn bamlV — CnpaBo4yHO-IIOMCKOBBIN ammapar
6ubnmuoreku. Bkmoyaer B cebd cucTeMy KaTajJoroB UM KapTOTEK, CIPaBOYHO-
oubnumorpaduueckuit pomna. — http://www.bashlib.ru/catalogi/

MeToauyecKue yKa3aHMA K JIaO0OpPaTOPHbLIM paboTaM B 3JIEKTPOHHOU ¢popmMme:

1. MeTtoaudeckue yka3aHust sl BBITOJHEHUS TabopaTopHOii paboTsl Ne 1 mo aToMHO# Qusuke
"N3yueHre 0CHOBHBIX 3akO0HOB doTodddekra" / DnexTpoHHsiit pecype. JJoCTymHO U3 AIEKTPOHHON
ceTu baml'V. URL:
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf

2. MeTtonudeckue yka3zaHus JIsl BHIMIOJTHEHUS JJabopaTopHoi paboTel Ne 2 1o aToMHOU Gu3n-
ke "OnpezeseHne MOTSHIIMAIOB BO30YKICHUS aTOMOB aproHa" / DinekTpoHHbIi pecypc. JlocTymnHo
u3 AIEKTPOHHOU CeTH baml'V. URL:
http://www.bashedu.ru/sites/default/files/opredelenie _potencialov_.pdf

3. MeTtoaudeckue yKka3aHus sl BBITOJHEHUS Ta0opaTopHOii paboThl Ne 4 mo aToMHO# Qu3uke
«M3ydeHune criekTpa M3IydeHHs aTOMa BOJOPOJa M ONpeeieHne MOCTossHHOW Punbepra» / Diek-
TPOHHBIN pecypc. HoctynHo u3 INEKTPOHHOU CEeTH baml'V. URL:
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http://e.lanbook.com/books/element.php?pl1_id=708
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/opredelenie_potencialov_.pdf
http://www.bashedu.ru/sites/default/files/opredelenie_potencialov_.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf

http://www.bashedu.ru/sites/default/files/izuchenie_spektra_izlucheniya _atoma_vodoroda_i_oprede
lenie_postoyannoy_ridberga.pdf

4. MeToaudeckue yKa3aHust ISl BBITOJIHEHUS J1abopaTopHOi paboTsl Ne 6 Mo aTOMHO# (u3uke
"W3yueHre renuii-HeoHOBOro sasepa'/ DieKTpoHHBIH pecypc. JIOCTYIHO W3 3JIEKTPOHHON CETH
baml'V. URL: http://www.bashedu.ru/sites/default/files/izuchenie_geliy-neonovogo_lazera.pdf

5. Meroandeckue yKazaHusl IJIs1 BBITIOJIHEHHS JIa00paTopHOM paboThl Ne 9 1o aToMHOM (u3HKe
«M3yuenne qudpakiuu SJICKTPOHOB U OMPEACTCHIE MEKIUIOCKOCTHBIX PACCTOSHUHN MOJTMKPUCTAI-
ga» | DnekTpoHHbI  pecypc. JocTymHO mM3  2nekTpoHHOM cetm  baml'V. URL:
http://www.bashedu.ru/sites/default/files/izuchenie_difrakcii_elektronov_i_opredelenie_mezhplosk
ostnyh_rasstoyaniy polikristalla__0.pdf

6. Metoanyeckue yka3zaHHs U BBIOJIHEHUs JlaboparopHoi padotel Ne 10 mo atomuoit ¢u-
3uke «M3ydyeHne TOHKOW CTPYKTYpbI aToMa HaTpus» | DiIeKTpoHHBIH pecypc. JOCTYIHO U3 3JeK-
TPOHHOM ceTu baml'V. URL:
http://www.bashedu.ru/sites/default/files/izuchenie_tonkoy_struktury spektra_atoma_natriya.pdf
7. Metoanyeckue yka3zaHHsl JUIS BBIOJIHEHUS JlabopatopHoi paboTel Ne 12 mo atomHo# u-
3UKe «DMUCCHOHHBIN CIIEKTPAIbHBIA aHAIN3 cruiaBoB Ha ctuimockorne CJI-13y / DiuekTpoHHBIH pe-
cypc. HocTtynHo u3 3JIEKTPOHHOU ceTu bamlV. URL:
http://www.bashedu.ru/sites/default/files/emissionnyy spektralnyy .pdf

8. Metoanyeckue yka3zaHHsl U BBITOJHEHUS JIabopatopHoi paboTel Ne 16 mo atomHo# du-
3uke "M3ydeHrne CTPYKTYphI CIIEKTPa JBYXaTOMHOU MOJICKYIIby /| DIeKTpoHHbIH pecype. ocTy-
HO u3 3JIEKTPOHHOU ceTu bamlVy. URL:
http://www.bashedu.ru/sites/default/files/izuchenie_struktury spektra dvuhatomnoy molekuly.pd
f
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http://www.bashedu.ru/sites/default/files/izuchenie_spektra_izlucheniya_atoma_vodoroda_i_opredelenie_postoyannoy_ridberga.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_spektra_izlucheniya_atoma_vodoroda_i_opredelenie_postoyannoy_ridberga.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_geliy-neonovogo_lazera.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_difrakcii_elektronov_i_opredelenie_mezhploskostnyh_rasstoyaniy_polikristalla__0.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_difrakcii_elektronov_i_opredelenie_mezhploskostnyh_rasstoyaniy_polikristalla__0.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_tonkoy_struktury_spektra_atoma_natriya.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/emissionnyy_spektralnyy_.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_struktury_spektra__dvuhatomnoy_molekuly.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_struktury_spektra__dvuhatomnoy_molekuly.pdf

6. MaTepuanbHo-TexHH4YecKasi 0a3a, HeoOXoAUMAsl VISl OCYyLeCTBJIeHUs1 00pa3o-
BaTeJbHOI0 NMpolecca o JMCUMILINHE.

MaTepl/IaJILHO-TeXHI/I‘IeCKaH 5333, HCOGXOI{I/IMaﬂ AJIA OCYHIECCTBJICHUA oﬁpa-
30BaTECJbHOIO Mpouecca mo IMCIUIJIMHE npuBEACHA B TabnuIe:

HaumenoBanue crie- | Bua3ans- | HamMeHoBaHue 000pymoBaHMs, TPOrPaMMHOTO obecreue-

UATH3UPOBAHHBIX TN HUS

ayJIUTOpHi, KaOMHe-

TOB, JJaOOpaTopuit

1 2 3

yueOHass aynuropus | Jlabopa- 1)YcraHoBKa a1t M3y4eHUsI OCHOBHBIX 3aKOHOB (pOTOA(-
JUTSL TIPOBENICHUS Jia- | TOpHBIE 3a- | ekTa (Y CTpOoiicTBO M3MEPHUTEIHHOE IS U3YUCHUS BHEIII-
OOpaTOPHBIX 3aHIATHH: | HATUS uero gorosddexra GIIK-10).

aynutopust No 212

(¢u3mar xopiryc)

2)YcranoBka juist u3yuenus onbita @panka u ['epra: tupa-
TpoH TT-0.1-0.3 ¢ aproHOBBIM HAIMOJIHUTENIEM, PETYIUpPYE-
MBI UCTOYHUK NUTaHus, amrnepmerp Ha 0,1 A uHB.
NX6348, sonbTmeTp Ha 3 B, BonbTMeTp Ha 30 B, mukpoam-
TepMeTp, MaHemnb ynpasienus. Ocipuiorpad IByXKaHallb-
ubiit C1-220 unB. 2101043298, YcranoBka 11 onpesesne-
HUS PE30HAHCHOTO MOTeHIHana merogoM ®Opanka u ['ep-
na®IIK-02 (YcrpoiictBo usmepurensnoe Ne 714 uHB.
000002101046615, o6bexT nccnenopanust Ne 714).

3) YcraHoBKa JUIsl U3y4EHUs CIEKTPa U3Ty4yEeHHUsl aToMa BO-
J0poJia U oIpeieieHre MocTossHHoi Punbepra: Monoxpo-
matop MYM k ycranoBke ®IIK 09 nuB.1101043557 Ycra-
HOBKa JIJ1s1 U3y4eHus crekTpa aroma Bogopoaa GIIK 09
NuB. 1101043610

4) YcTaHoBKa 1715 U3y4eHUs Teuii-HeOHOBOTO Ja3epa: 1)
Ncrtounuk nazepnoro uznydenus MJI-1 Ne 0028 01.98 unB.
21010424690002; 2) onTudeckasi CKambsi; 3) OIIpous; 4)
T paKUOHHAs pPeleTKa; 5) FKpaH.

5) YcranoBka /i u3ydeHus 1udpakiinu dIeKTPOHOB U
oTpezieNIeHUs] MEXIIJIOCKOCTHBIX PACCTOSIHUM MOIMKPUCTA-
na: qudpakTorpaMma, MUKpOCKoIl u3meputensHbiiit MUP-12
Ne 230510.

6) YcTaHOBKa JUIsl U3y4EHUS] TOHKON CTPYKTYpPBI CIIEKTpa
aToMa HaTpUs: TPEXNPU3MEHHBIH CTEKISTHHBINA cIeKTporpad
NCTI-51 Ne 570096, criektpanbHble JaMmiibl, TuH3a(F=94),
M3MEPUTENIBHBIA MUKPOCKOTI, Apoccenb Ne 630246 uHB.
354516.

7) YcraHoBKa JUIsl SMUCCHOHHOT'O CIIEKTPAJILHOTO aHAIN3a
crutaBoB Ha ctuiiockore CJI-13 Ne 908048 unB. 013/1-
0003909, uccnenyembie oOpa3ibl. 8) YcTaHOBKA JIIS H3yde-
HUS CTPYKTYpPHI CIIEKTpa ABYXaTOMHOU pu3maT Kopmyc —
y4eOHOE MOJICKYJIBI: TPEXIPU3MEHHBIN CTEKIISTHHBIN CIICK-
tporpad UCII-51 ¢ aBToKOmIMMaMOHHOM Kamepoit Y P-90
Ne600330, nunza(F=94). MoHoxpomarop yHUBepcaIbHBIN
YM-2 unB. 11010440109 Crenn - uaB. Ne 2101046757/3
Jlocka MarHUTHO-MapkepHas — 1mr. Ctoubl 1abopaTopHbIe
-11mr. Crynes- 30 wr
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Yuraneasii 3a1 Nel
(rmaBHBIN KOpITYC, 1
9Tax)

UuranbHeiid 3am  No2
(kopmyc  ¢usmara, 2
ITaX)

Camocrosi-
TeTbHAS
pabora

Hayunsriit u yaeOnb1ii hona, HayuHas nepuoauka, [1K (mo-
HOOIOK) - 3 mT, Wi-Fi qoctym 11st MOOMIIBHBIX YCTPOWCTB,
HeorpannueHHbld qoctyn Kk ObC u bJI; xonuyecTBo moca-
JIOYHBIX MecT — 76.
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[Tpunoxenue Ne 1

MMHOBPHAYKH POCCHHN
OI'bOY BO «bAILIKNPCKNUUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
®U3UKO - TEXHUYECKH UHCTUTYT

COJIEP)KAHUE PABOUYEH ITPOI'PAMMBbBI

TUCIUILINHEI «PII AtomHasg hU3HKa» Ha 5 ceMecTp
(HaMMeHOBaHKE AMCLUILIAHBI )

OYHas

(bopma o0yueHust

O0beM quCHMILIN-

Buna padorsl
HBI

Oo6mas Tpynoemkocts aucturuinabl (3ET / gacoB) 2[72
Y4eOHbIX YacOB HAa KOHTAKTHYIO paboTy C MpernoaaBaTesem: 54,2
JEKIUN
MPAKTUIECKUX/ CEMHUHAPCKUX
71a00paTOPHBIX 54
IpyTux (TpynIoBasi, MHIUBUIyalbHasl KOHCYJIBTAIIUS U MHBIC BUIBI
y4eOHOM JeATEIHHOCTH, IPEAYCMATPUBAIOIINE pabOTy 00yJaroIuXCs
¢ npenonaasarenem) (OKP)
VY4eOHBIX YacOB Ha CaMOCTOATENbHYIO paboTy obydatomuxcs (CP) 17,8
Y4eOHBIX 9acoB Ha MOJTOTOBKY K 3K3aMe-
Hy/3auety/nuddepennmpoBannomy 3auety (KoHTpoIb)

dopMa KOHTPOJIA:
3auer 5 CEMECTP
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dopma u3yuyeHHUS Marepua-

OcHOBHasT U JO-

JIOB: JIEKLIMH, MPAKTUYECKUE |TOJHUTEIbHAS 3amanus mo ca-|Popma  Te-
3aHSTHSI, CEMHUHAPCKUE 3aHS- |JIUTepaTypa, pe-|MOCTOATEIbHOW |KYILEro KOH-
Ne Tema u coaeprKaHue THA, na6opaTopHHe pa6OTBI, KOMCHAYyCMas pa60Te CTYACH- | TpOJIA YyCIIC-
TLIL. caMocTosATeNbHass paborta u|cryaeHTtaM (HO-|TOB (CPC) BAaEMOCTH
TPYAOEMKOCTb (B yacax) Mepa U3 CIUCKA)
JIK |ITP/CEM |JIP |CP
1 2 3 4 ) 7 8 9
Moayas 1. JDkcnepuMeHTaIbHbIE OCHOBbBI KBAHTOBOM 3 1 |1(§12),2 KOHTPOJIbHbIE 3aIluTa OT-
TEOPHUH. (§117,118), 3 BOIIPOCHI K JIa0O- | 4€TOB 10 Jia-
1 Mukpomup. HeBO3MOKHOCTh ONMCaHUs SBJICHUH B MHUKPO- (§8,10), 5(§1) paTopHbIM pabo- | GopaTopH
MHUpPE B paMKax KJIacCCHUYECKOH Teopwu. BOJHBI M KBaHTHI. TaMm BIM paboTam
3akoHbl TemoBoro uanydeHus. ['unoresa [Tnanka. KBanTs
n3nyuyenus. @opmyna [lnanka.
Yactune! u BonHbL. ['nnoresa ne-bpoiuid. BomHoBEIE CBOM- 3 1 11(§6,8,9),3(§11), |koHTpOIBHBIE 3aIlnTa OT-
ctBa vactull. Bomubl ge-bpoiina. Onsitel JleBuccona u 5(§2,3) BONPOCHI K 1a00- |4EeTOB IO Ja-
2 |Dxepmepa, ombiT Tomcona u TaprakoBckoro. OMBITHI C paTopHbIM pabo- |GopaTtopH
HEUTPOHAMHU U MOJEKYISAPHBIMU Tyuykamu. OMbBITHI TIO JH- Tam BIM paboTam
(dbpakuuu Mpy O4Y€Hb CJIA0BIX MOTOKAX YACTHII.
DneMEeHThI KBaHTOBO MEXaHUKH. 3 1 |1(§16,17), 3(§13- |KOHTpOTBHBIE 3alluTa OT-
CgoiictBa BosiH ne bpoiinsa. BonHoBas dyakuus. Ouszude- 15), 5(§3-8).  |Bompockl k 1ab0- |4ETOB IO Jia-
3 |ckuit CMBICIT BOJIHOBOM GbyHKIUH. paTopHbIM pabo- |OopaTopH
CooTtHomieHust HeomnpeneneHHocten [eizendepra. BomHo- Tam BIM paboTam
BbI€ CBOMCTBA MUKPO- U MUKPOYACTHII.
Cpennue 3HaueHus uzmueckux BenwuuH. [MOTHOCTH Be- 3 1 |1(§16,17), 3(§13- |KOHTpOTBHBIE 3ammra oT-
4 |PoATHOCTH. 15), 5(§3-8).  |Bompockl Kk 1ab0- |94ETOB 110 Jia-
Omneparopel. OnepaTopsl UMITYIbCa, KHHETHYECKOH HHEp- paTopHbIM pabo- |OopaTopH
THH, TOTCHIIHATLHOM dHepruu. CBs3b MEKIY OIepaTopaMu Tam bIM paboTam
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¢usmveckux BenuuuH. CoOcTBeHHBIE cocTosiHUA. Co00-
crBeHHble (QyHKIUH. CHexTp (QHU3HUUECKOW BETUYHHBL
VYpasuenue Illpenunrepa ans cTalMOHApPHBIX COCTOSIHHIA.
l'amunbTOHMAH.

[Ipocreiimme cinydan ABrKeHHs MUKpouyacTull. CBoOOIHOE
NBIOKeHHE JyacTulbl. Yactuna B nmoreHnuaibHoi sme. Coo-
CTBCHHBIC 3HAUCHUS YHEPrUH, cOOCTBeHHBIE (QYHKIUU. [1o-
TeHIUanbHbIN Oapbep. TyHHenbHbIH g dekT. [loTenunans-
HBI Oapbep NPoW3BONBHON (opmbl. XojomHas mojeBas
smuccus. KoHTakTHas pa3HOCTh MOTEHLUATIOB. TyHHEIb-
HbII MUKpockon. ['apmoHmueckuit ocumsuiarop. Hynesas
sHeprus. [IpaBuna otbopa.

1(26,27,29),
3(§17-20), 5(9-
11).

KOHTPOJIbHBIE
BOITPOCHI K J1a00-
paTtopHbIM pabo-
Tam

3aluTa OT-
YeTOB I10 Jia-
OoparopH

bIM paboTam

OCHOBHBIE 3KCIIEPUMEHTAJIbHBIE JaHHBIE O CTPOCHUHU aToMa.
OmneiTel Pezepdopaa. Ilnanerapnas monenb atoMa U Ipo-
Onema YCTOWYHBOCTH aroma.
CepuanbHble 3aKOHOMEPHOCTH B CIEKTPE aTOMa BOAOPOJA.
O6obmennas ¢opmyna bambmepa. KomOuHanmoHHBIN
TIPUHITATL.

1(§10,11), 2(§2),
5(§27).

KOHTPOJIbHBIE
BOIIPOCHI K J1a00-
paTopHBIM pabo-
Tam

3aluTa OT-
YETOB I10 JIa-
O0opaTopH

bIM paboTam

[loctynatel bopa. OkcnepuMEHTANIBHOE J10Ka3aTEIbCTBO
JUCKPETHON CTPYKTYpBl aTOMHBIX ypoBHeH. OmnbiThl dpan-
Ka 51 I'epua.
KBantoBanune momenta umnyibsca. Teopuss bopa aroma Bo-

J0poaa.

1(§12,13),
2(§3.4), 5(§28).

KOHTPOJIbHBIE
BOIPOCHI K J1a00-
paTopHbIM pabo-
Tam

3ammra  OT-
4eToB IO JIa-
6opaTopH

bIM paboTam

Mopnyas 2. KBaHTOBasi TEOPHSI ATOMOB M MOJIEKYI.
OpnHosnexkTpoHHBIN aToM. KBaHTOBOMEXaHHWYECKasi Teopus
aToMa BOJOPOJAa. YPOBHM SHEPrMU U BOJHOBBIE (YHKIIHUU
CTallMOHApHBIX cocTosHUN. KBaHTOBbIE uncia, Ux Qusnye-
CKUI CMBICI. BBIpok/ieHne cOCTOSHUM, KPaTHOCTh BBIPOXK-
JeHusl. DJIeKTpOMarHuTHeIe nepexonapl B atoMmax. [IpaBmiia
otOopa.

1(§30,31), 3
(§21,22), 5 (§12,
15, 20)

KOHTPOJIbHBIE
BOIPOCHI K J1a00-
paTtopHbIM pabo-
Tam

3ammra  OT-
4eToB IO JIa-
6opaTopH

BIM paboTam
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CnekTtpbl aTOMOB IEJTOYHBIX METaJLJIOB. 3(§21,23), KOHTPOJIbHBIE 3almTa  OT-
OcHoBHbIE cepun cnekTpa. JlyOneTHas CTpyKTypa CIIeKTpOB 5(§21,27), BOIIPOCHI K J1a00- |4eTOB IO Ja-
9 |u cnuH snekrpoHa. CnMH-OpOWTATILHOE B3aWMOJCHCTBUE. 1(§33,34) paTopHbIM pabo- |GopaTtopH
ITonHbld MEXaHWYECKMM MOMEHT D3JIEKTPOHA, KBAHTOBOE Tam BIM paboTam
YHCIIO j. TepMbI aTOMOB IIEIOYHBIX METAJIOB.
MHOro31eKTpOHHBIE aTOMbl. THUIBI CBS3€U 3JIEKTPOHOB B 1(§37,39), KOHTPOJIbHBIE 3almra  OT-
aromax. J- ] — cBs3b. [lpubmmkenne L-S cBsizu. CrwmH- 5(§25,30) BOIIPOCHI K J1a00- |4eTOB IO Ja-
opbutansHOoe B3auMojeicTBue. TOHKas CTPyKTypa YpOB- paTopHbIM pabo- |OopaTopH
10 |meit. Tepmbl aTOMOB. MyJIBTHILIETHOCTb. Tam bIM paboTam
Pesynbrupyromuii MeXaHHYeCKU U MarHUTHBI MOMEHTHI
MHOTr03JIeKTpoHHOTO atoma. ®akrop Jlange. OnbiT OitH-
mTeiHa 1 ae Xaaca.
ATOM B MarHuTHOM U 3yeKkTpudeckoMm mnoysx. Craboe u 3(§25), 1(§45,46) | kOHTpOIBLHBIE 3aluTa  oT-
11 |cuipHOE TONE. D¢ dexr 3eemana u [lamena-baka. D dexr BOIIPOCHI K J1a00- |4eTOB IO Ja-
[Hrapka. paTopHbIM pabo- |OopaTopH
Tam bIM paboTam
Omnpit IlITepna n I'epnaxa. DIeKTPOHHBIN NTapaMarHUTHBINA 1(§15,35), KOHTPOJIbHBIE 3allMTa  OT-
1p |Pe3oHaHC. 3(§24), 5(§22-24, |Bonpocs k 1a00- |4ETOB TO Jia-
26); paTtopHbIM pabo- |6opaTopH
Tam BIM paboTam
[Mpuauun Ilaynu. Craructuyeckue pacnpeneneHuss dep- 1(§52, 54,55), | KOHTPOJIbHBIE 3aluTa  OT-
Mmu-Jlupaka u boze-Oiinmreiina. Oneprus depmu. Oiek- 3(§27), BOIPOCHI K J1a00- |4eTOB IO Ja-
13 |rponnsie koH(purypauuu. IIpaBuno Xynma. WneanpHas 5(§31,32) paTopHbIM pabo- |OopaTopH
CXeMa 3aloJIHeHUS JJIEKTPOHHBIX 00ojouek. OObscHEHUE 3(§34), Tam BIM paboTam
NepUoaNIEcKOol cucTeMbl MeHieneeBa.
PentrenoBckue cnextpsl. [IpaBuno Mo3znu. 1(§57), 3(§30) KOHTPOJIbHbBIE 3almTa  OT-
14 BOIPOCHI K J1ab0- [4eToB MO Jia-
paTtopHbIM pabo- |6opaTopH
Tam bIM paboTam
15 |PenstuBuctckue  3hdexkTei B aTOMHOW  (U3HKE. 1(§71,72) KOHTPOJIbHBIE 3amura  OT-
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VpaBuenue Knelina-I'opnona. YpaBuenue [upaka. Tonkas
CTPYKTypa  ypOBHEH  SHEprud  aTromMa  BOJOPOJA.
CocrostHus ¢ oTpuiarenbHon sHeprueit. OnbiThl JIomba u
Pesepdopna. dusndeckue CBOMCTBAa BaKyyMa.

BOITPOCHI K J1a00-
paTtopHbIM pabo-
Tam

YeTOB IO Jia-
OoparopH
BIM paboTam

Mornekymna. Anuabaruueckoe NpuOIMKeHHe. MOJeKysp- 4 1 [1(§58,63), KOHTPOJIbHbBIE 3amura  OT-
HBIE WOH Bojopoaa. Mojekyna BoAopoaa. XUMHUYECKas 3(§28,29) 5(§19) |Bompock Kk 1a00- |4ETOB MO Jia-
CBSI3b aTOMOB B MOJIeKyJaX. BpamiarenpHas u KoyeOaTelb- paTopHbIM pabo- |OopaTropH
16 |Has sHeprum MoJieKysl. MoJeKyssipHbIe CHEKTphl. Bpaina- Tam bIM paboTam
TEeJbHBIE CTIEKTPHI. BpamaTensHo-Koie0aTenbHbIe CIIEKTPHI.
DNEKTPOHHBIE CIIEKTPBI MOJIEKYIL.
Maxkpockonuyeckue KBaHTOBBIE siBIEHUS. CBEpXIIPOBOIU- 4,2 11,8 |3(§37,41), KOHTPOJIbHBIE 3aIlIKTa OT-
17 |MOCTb M CBEPXTEKYHECT 1 MX KBAHTOBAS PUPOJIA. BOIIPOCHI K J1a00- |9ETOB 10 J1a-
paTopHbIM pabo- |OopaTtopH
Tam bIM paboTam
Bcero uacos: 54,2117,8
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[Tpunoxenue No 2
PeddTHHT — IJIAH JUCHHUILINHBI

«DI1 AtomHas dhuzuxay

(Ha3BaHME AUCLHUILUIMHBI COITIACHO paboyeMy y4eOHOMY IUIaHy)
Hanpasienue «Pusukay, npodpuns «Pusnka 3eMIu U IaHEeT»
Kypc 3, cemecTp 5

Buabl yueOHol 1eITeJbHOCTH CTYAeHTOB bainn 3a koukperHoe  [Yucno 3ana- banst
3a7laHUe HUH 3a ce- Munu- Makcu-
MeCTp MaJIbHBIN MaJIbHbII

MOIIy.]'Il) 1 ((3KCHepI/IMeHTaJII)H])Ie OCHOBbI KBAHTOBOM TEOPHID)

Texkymuii KOHTPOJIb

1. Jlomyck u BeINOIHEHUE u3Mepennid. |0-1 4 0 4

2. O6paboTKa pe3yIbTaToB. 0-2 4 0 8

3. OpopmieHue oryeTa. 0-3 4 0 12

Py0exHblii KOHTPOJIb

1. 3ammTa mabopaTopHOil paboTHI. 6,5 4 0 26
BCEI'O 1O MOJVJIIO 1 0 50

Moayasb 2 «KKBaHTOBasi TeOPHsl ATOMOB M MOJIEKYJI»

1. lomryck u BoImosHeHUe m3mepennid.  |0-1 4 0 4

2. O6paboTKa pe3ynbTaToB. 0-2 4 0 8

3. Odopmienne oTyeTa. 0-3 4 0 12

PyGe:xHblil KOHTPOJIb

1. 3ammTa mabopaTopHOit paboTHI. 6,5 4 0 26
BCET'O IIO MOAVJIIO 2 0 50
[oompurenbHbie 6aNTbI

Yyacte B CTyA. OMUMITHAAAX IO 001Iel (hu3nke | | 0 10

HTOro moompuTeJbHbIX 02J1JI0B 0 10

ITocenmaeMocTh (6aJ1J1bI BLIYUTAIOTCS U3 001L1el cyMMbI HAOpPaHHBIX 0aJ1710B)
1. TloceleHue NPAKTHUECKHX 3aHATHH | | 0 -10

HTOroBblii KOHTPOJIb 3a4eT
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