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Mporpammy oucumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (oueHT) XycHyTtamHos P.M. kadpenpa
BbIYUCNUTENbHON PU3NKN U MOOENMPOBAHNS (PUIMYECKMX MPOLLECCOB Hay4HO-Neaarorniyeckoe
otoeneHue , khrm@mail.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb npenogaBaHunsa ancumnnnHbl "KBaHTOBas MexaHuka atoMoB 1 MOnekyn" - gatb npencraBneHune
006 OCHOBHbIX MOMIOXEHNSX KBAHTOBOW TEOPMM aTOMOB WU MONEKY, MPUNOXEHUN X ANst 06 bSACHEeHNS
WMPOKOro Kpyra onsnyecknx SBneHuin, HaydnTb CTyAEHTOB pellaTb NpakTuyeckue 3afadm a takxe
npuBMBaTh 0BWEKYNbTYPHbIE U NPOGECCUOHaNbHbIE HaBbIKN. Kypc COCTOUT U NEKLIMOHHbIX U
NPaKTUYECKUX 3aHATUIA U COMPOBOXAAETCS UHANBUAYaNbHOW paboToi npenonaeaTtenst co
CTyOeHTaMu nNpu caavye CeEMeCTPOBOro AoMalHero 3agaHus.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnmHa BkntodeHa B pasgen " 51.B.0 0.4 OucuunnnHel (Moaoynm)" OCHOBHOM
obpasoBaTenbHol Nnporpammbl 44.04.01 MNeparornyeckoe obpasoBaHne U OTHOCUTCS K
obsazartenbHbiM aucuunanHaM. OcsanBaeTcs Ha 1 Kypce, 1, 2 ceMecTpbl.

KBaHTOBas MEXaHMKa aTOMOB M MOJIEKYN SIBNSIETCS OLHUM U3 (PyHOAMEHTANbHbIX Pa3ienos
KBaHTOBOI MEXaHUKM N 3aHNMaeT OHO U3 CYLLECTBEHHbIX MECT B CUCTEME MOATrOTOBKM yYUTENS
u3nku. CTyOeHT, 3aBepLUMBLINA N3yYeHre AncumnavHbl "KBaHTOBas MexaHnka aToMoB 1 Monekyn"
LOMXEH:

- MOHUMATb CTPYKTYPY KBAHTOBOM MEeXaHWKN aTOMOB 1 MOMNEKYN B LIE/IOM 1 MECTO 3TOro pasgena kKak
B KBAHTOBOW MexaHuke, Tak U B TEOPEeTUYECKON OU3NKE;

- 3HaTb Hambonee obwme NOHATUA, NPUHUNMNbI N 3aKOHbI KBAHTOBOW MexaHWKN aTOMOB U Monekyn u
obnactb nx NPUMEHEHUA;

(- YMeTb MNPUMEHATb 3TU NPUHLUMUMbI 1 3aKOHbI NPY aHann3e KOHKPETHbIX ON3NYEeCKMX NpoLeccoB n
SABNEHUI;

[- ymeTb npoeumpoBath NPUOBPeTEHHbIE 3HAHNS Ha WKOMbHbIN KYpPC OU3NKM.

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

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLNN:

P
u.lquJp komnereHumm npwoﬁpef:;:ng?ﬁg;ﬁaewuuuu
OK-1 3Hatb: 06wme NonoxeHns Prnsmkn, 6a3oBble KOHLENLMN 1
MOHATUS YMETb: UCMONb30BaTh CTaHAAPTHbIE aNrOPUTMbI 1
(0bWweKynbTypHbIE ) B 6
KOMNETEHLLAN) €CTECTBEHHO-Hay4Hble MeToabl BnageTb: 6a30BbiM
MatemMaTMyeckrM annapaTom
3HaTb: aKkTyanbHble 3a8a4n OU3NKN 1 METOANKM
OK-2 npenogasaHns n3nku YMeTb: NCNONb30BaTb 3HAHUS
(OBLISKYNIbTYpHbIE COBPEMEHHbIX Npobnem hnsnkn n prmanyeckoro obpasoBaHuUs
KOMNETEHLIN) B PELIEHNM NPOECCMOHaNbHbIX 1 00pa3oBaTenbHbIX 3aaad
Bnapetb: cucTeMol COBpEMEHHbIX €CTECTBEHHO-HAYYHbIX
3HaHui
3Hatb: 06Wme NOHATMSA O PECYPCHO-UHGOPMALMOHHbBIX 6a3ax
ON19 PeleHns NPOGIECCUOHANBHbBIX 3a4a4, CBA3aHHbIX Kak C
OK-4 Hay4YHbIMU NCCNELOBAHNAMMN B 06NaCTV CON3MKU, TaK U B
(OBLIEKYNIbTYPHbIE obnactv MeToamku npenonaBaHus PrU3nKn YMeTb:
KOMNETEHLLAN) hopMUpOBaTb PECYPCHO-MHIPOPMALIMOHHbIE 6a3bl Ans
pelweHns npodoeccuoHanbHbix 3anay Bnagets:
COOTBETCTBYIOLMM MOHATUAHBIM, (OU3NKO-MATEMATNYECKUM
annapartom
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XycHytamHos P.M.

Lincpp komnereHuyu npwoGpepf:::ag(ﬁgg;ﬁZTeHum
3HaTb: OCHOBHblE KOHLIEMNLUMKW, CBA3aHHbIE C
MHCPOPMALIMOHHBIMU TEXHONOrNSMM B obnacTu
hU13nKO-MaTeMaTnyeckoro 0bpasoBaHns YMeTb: UCNONb30BaTh
OK-5 NHJPOPMaLIMOHHbBIE TEXHONOMMU, & TakXe HOBblE 3HaHNA 1
(0BLeKkynbTypHbIE yMEHMs B 06nacTsX, He CBA3aHHbIX CO CAREPO OMBNYECKNX
KOMNeTeHLmm) nccnenoBaHuii u Prn3nko-maTeMaTnyeckoro 0bpasosaHms
Bnanetb: cnocobHOCTbIO caMocTosTENbHO NprobpeTaTthb C
MOMOLLbIO MHOPOPMALIMOHHBLIX TEXHONOMMIA U UCMNOJIb30BaThb B
NpakTN4eCKOn AeATENbHOCTN HOBbIE 3HAHNSA U YMEHUS
3HaTb: COBPEMEHHbBIE METOANKM U TEXHONOMMM OpraHmM3aumm u
peanusaummn obpasoBaTefibHOro npoLecca Ha pasnmnyHbIX
obpa3zoBaTesibHbIX CTyMEHsIX B 06pa3oBaTeNbHbIX YYPEX AEHUSX
MK-1 YMeTb: NpakTU4eCKn NPUMEHSTb METOAbI N TEXHONOM UK
(npodbeccmoHanbHble COBPEMEHHOI0 (P13MKO-MaTeMaTN4Yeckoro obpasoBaHus
KOMreTeHuun) BnaneTb: HaBblkaMu TECTMPOBaHUS, anpobaunmn n
MCMONb30BaHNSA METOLOB N TEXHONOMMIA
PU3NKO-MaTeMaTNYeckoro 06pasoBaHmst B pasinyHbIX
obpa3zoBaTefibHbIX YHPEXAEHMSX
3HaTb: OCHOBHblE MONOXEHUS N CoAepXaHNe COBPEMEHHbIX
MK-16 obpa3zoBaTefibHbIX TEXHONOMNIA 1 METOAMK 0By4eHUs YMeTb:
(NDOIIECCHOHANTbHbIE NPOEKTNPOBaTb HOBOE yq6e6Hoe cogepxam./le, TEXHONOIN "
KOMMETEHLINM) KOHKpEeTHble MeToankn oby4eHna Bnagetb: metooamm
NPOEKTUPOBAHNS COBPEMEHHbIX YHEOHbIX NPOrpamMm un
KOHKPETHbIX METOAUK 0ByYeHNS
3HaTb: 0bwme NOHATUS, anroOpPUTMbl 1 METOAbBI ANArHOCTUKM 1
MK-2 OLEHMBaHNS Ka4yecTBa 0bpasoBaTenbHOro npouecca YMeTb:
(npodhbeccmoHanbHble OCYLWECTBNSATb MOHUTOPUHI KayecTBa 06pa3oBaTenbHOro
KOMMeTeHuunn) npouecca Bnanetb: MeTogamn aHKkeTMpoBaHNs, TECTUPOBAHNS,
OLIEeHKWN 3HaHWNA, yMEHWI N HaBbIKOB CTYOEHTOB
3HaTb: OCHOBHbIE 3aa4M MHHOBALMOHHOK 0bpa3oBaTenbHO
nonuTrkn YMeTb: (0opMUpoBaTb 06pasoBaTenbHyo cpeay v
MK-3 Ncnonb3oBaTb CBOM CNOCOBHOCTM B peanvaauunn 3anad
(npodbeccmoHanbHble NHHOBALMOHHON 0bpa3oBaTenbHO NonuTkn BnapeTb:
KOMNeTeHLmMm) CNocobHOCTAMU B peann3aumnmn 3afay MHHOBALMOHHOM
obpasoBaTefibHOM NONNTMKKM B 06nacTu
PU3nKO-MaTeMaTmyeckoro obpasoBaHums
3HaTb: MeTobl, KOHLENUMM 1 NOAXOAbl OpraHm3aLmm
MnK-4 nccnenoBaTenbckor paboTbl 0byyatowmxcs YMeTb: CTaBnTb
(npodbeccrmoHanbHble akTyanbHble nccnegosarenbckue 3agadv N BbiNOMHATb
KOMMeTeHuunn) COOTBETCTBYIOWMI KOHTPONb BnaneTb: HaBbikaMy pykoBoACTBA
nccnenoBaTenbckor paboTor 0byyaroWwmxcs
3HaTb: MeTobl aHann3a TeopeTUHeCKUX 1 aKCneprMeHTanbHbIX
pes3ynbTaToB Hay4HbIX PUIMKO-MaTeMaTnyecknx NccnenoBaHum
MK-5 YMeTb: aHannua3mpoBaTb pesynbTaTbl HAy4YHbIX UCCNeOoBaHUN U
(npocheccunoHanbHble NPUMEHATb NX B AanbHellen Hay4Ho-1nccnenoBaTenbCcKon
KOMNeTeHLmm) paboTte Bnapetb: 06wmmMy noaxonammn aHanmsa
Hay4YHO-UccnenoBarTenbCkux pesynbLTartos
3HaTb: TUNOBbIE peweHns Prnanko-matemaTnyecknx 3anad
MK-6 YMeTb: npegnaratb COOCTBEHHbIE OPUTMHASbHBIE PELIEHNS
(npodbeccmoHanbHble nccnenoBaTenbCkuxX 3aa4; KpUTUYEeCKn NoaxoanTb K X
KOMMeTeHuunn) oueHke BnageTb: cnoCOBHOCTAMU K HETUMOBOMY,
OPUrMHaNbLHOMY pPeLeHnIO NccnenoBaTenbCckmx 3anay
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
3Hartb: COBpEeMeHHble MeToabl U3NKO-MaTEMaATUNYECKUX
MNK-7 nccnenoBaHUn YMeTb: CaMOCTOSATENbHO OCYLLECTB/IATb HAy4YHOE
nccnenosaHme € UCnojib3oBaHMEM COBPEMEHHDBIX METOLOB

Lncpp komneteHLUN

npo MOHaNbHbI
(KoﬁnnqejTeeC:uﬁmf © Hayku BnapeTtb: 6a30BbiMM 1 0OWMMI HaBbIKaMy BbIMONHEHNS
CaMOCTOATENBHOIO Hay4HOro TEOPETUYECKOTO U
9KCMepUMEHTaNbHOro nccnenoBaHns
3HaTb: noaxonbl B paspaboTtke 1 peannsauum
MK-8 obpasoBaTesibHbIX MoAenel, MeTOANK, TEXHONOMMA 1 MPUEMOB K
Hanu bTaTOB M YmeTb: TbiBaTb
(pocpeccuonansrisle (o BT e T e wor e
KOMreTeHuunn) b P

noaxonbl B 0byyeHnn BnageTtb: MeTogamun oopMUPOBaHNS 1
peanusauumn obpasoBaTtenbHbIX TEXHONO A

B pesynbtate 0CBOEHUS ONCUMNMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

- OCHOBHbIE 3aKOHbl MEXAHUKW;

- YCNOBUSA NPUMEHNUMOCTWN 3aKOHOB MEXaHWKN B TOM U UHOM Cny4ae;

- 0COOEHHOCTM NNaHMPOBAHUS U PYKOBOACTBA y4ebHO-1ccnenoBaTenbckoin paboToi WKOMbHUKOB MO
pa3paboTke MeExaHNYeCcKMX Moaenen onsn4ecknx SBNEHNIA.

2. DONIXEH yMeTb:
- CTPOUTb MEXaHNYECKY0 MOLENb PU3NYECKOrO SBNEHUS;
- NPUMEHSATb 3aKOHbl MEXAHWKW ON1S peleHNs KOHKPETHbIX 3a4au.

3. OONXEeH BnageTb:

- HaBblkaMm paboTbl C IMTEepaTypPoit MO KBAHTOBO MEXaHMKe aTOMOB U MONEKYN N CMEXHbIM
AVCUMNIVHAM;

- HaBblkaMy MaTeMaTn4eckor hopPMynMPOBKN GOU3NYECKNX Npobnem;

- METOOVKOW PYKOBOACTBA CAMOCTOATENbHOIN paboTol yyalwmxcs no paspaboTke u NCCnenoBaHno
mMoaenen ouanyecknx aBneHnm

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:
pewartb 3ana4du rno KBAHTOBOW MexaHnKe aTOMOB 1 MOnekyn

4. CTpyKTypa u cogepxaHue AUCLUUMNIUHbI/ Moayns
Obwas TpyooeMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLIMMANHBI OTCYTCTBYET B 1 ceMecTpe; 9K3aMeH BO 2 CEMeCTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO Ans AoMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);
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54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH AuCUMNAUHbI/MOAYNS

Buabl n yachbl

ay,oMTopHOM paboThbl,
Pasnen ¥ P P

Henens WX TPy A0EMKOCTb Tekywue copmbl
NI Auewnrmuel - (CeMeCcTPovecTpa (8 wacax) KoHtpons
Nex ““I'IpaKmqecmeHaﬁopaToprle
L 3aHATUSA paborbl
1 Tema 1. YctaHoBOYHaS 1 1 5 0 0 I'I:gg:naeHHaﬂ
‘Inekuns. BeegeHue. P

Tema 2. CTpoeHune [MncbMeHHas
2.|aToMOB 1 CcnvH 1 2 0 14 0 paboTta

9NeKTpoHa.

Tema 3. o
3.|MHOrosnekTpoHHbIE 2 1 4 0 0 YCTHoli onpoc

aTOMbl U MONEKYbI.
Tema 4. [1ByxaTOMHble ©

YCTHbIN onpoc

4 |MHOroaToMHble 2 2 0 6 0
MONEKYNbI.

5.[Tema 5. 3aver. 2 3 0 8 0 Otuer
Tema . NTorosas 5 0 0 0 Ok3ameH

" |doopma KoHTpONSA

NTtoro 6 28 0

4.2 CopepxaHue AUCLUMNIMNHBI
Tema 1. YcTaHOBOYHas nekuusi. BeegeHue.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

BeeneHve. Matemartunyeckuii annapar KBaHTOBOW MexaHuku. JInHerHble oneparopbl 1 4eNCTBUS
Han HUMKU. COBCTBEHHbIE 3HAYEHWS 1 CODCTBEHHbIE PYHKLIMW NINHEVHBIX ONEPaTOPOB.
CamoconpsixeHHble (3pMUTOBbI) onepaTopbl. CBOMCTBO OPTOrOHaNbHOCTU COBCTBEHHbBIX COYHKLINIA
9pMUTOBbIX onepartopos. Cnyyain BbipoXxaeHUs. PasnoxeHrne no OpToroHanbHbIM GOYHKLMSM.
CuncTeMbl TOXAECTBEHHbIX YacTu,. MprHUMN TOXAeCTBEHHOCTN YacTuy,. CUMMMETPUYHbIE 1
AHTUCYMMETPUYHbIE BONHOBbIE (PYHKLMW. BO30HBI 1 doepMUoHbI, NpuHuMn Naynn ons pepMmnoHoB.
CBs3b cnuHa co ctaTuctukon. ObMeHHoOe B3anMoLencTBIe.

Tema 2. CTpoeHue aTOMOB M CMUH 3/1eKTPOHa.
npakTudeckoe 3aHsitne (14 yaca(os)):

BeeneHue. Matematunyeckuii annapat KBaHTOBOW MexaHUKW. JInHelHble onepaTtopbl U AeACTBUS
Han HUMU. CoBCTBEHHbIE 3HAYEHUSI U COBCTBEHHbIE CPYHKLIMM NMHEHBIX ONepaTopOB.
CamoconpsixxeHHble (3pMUTOBbI) onepaTopbl. CBONCTBO OPTOrOHaNbHOCTY COBCTBEHHbIX CPYHKLIMIA
3pMUTOBbLIX OnepaTopoB. Crnyyai BbIpOXAeHNs. Pa3noxeHne no opToroHanbHbIM GOYHKLMUSIM.
CucTeMbl TOXAECTBEHHbIX YacTul,. MprHUMN TOXAEeCTBEHHOCTN YacTul. CUMMETPUYHbIE 1
aHTMCUMMETPUYHbBIE BOMTHOBbIE (OYHKLMU. BO30HbI 1 doepMMOHbI, NpuHUMM MNaynu ons gepM1MoHoB.
CBs3b cnvHa co ctatuctmkoi. ObMeHHoe B3aMMoLencTeme.

Tema 3. MHOroanekTpoHHbI€ aTOMbl U MONEKYJbI.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

PernctpaunoHHbin Homep 674617
CrtpaHunua 6 ua 11.
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Mporpamma ovcumnnvHel "KBaHTOBasi MexaHvka aToMoB 1 Monekyn"; 44.04.01 MNegnarornyeckoe obpaszoBaHme; AOLEHT, K.H. (BOLEHT)
XycHytamHos P.M.

O6wwue cBONCTBA ABVMXEHUS B LEHTPANbHO-CUMMETPUYHOM NOMe, 3aKOHbl CoOXpaHeHns. PagnanbHoe
ypaBHeHue LLpeanHrepa. BonoponononobHblii aToM, ero aHepreTnyeckuin cnektp. CtaumoHapHble
COCTOSIHUS aTomMa BoL4opoda 1 nx Knaccugukaums ¢ noMoLLbO KBaHTOBbIX Yucen. BonHosble
OYHKLMM SNEKTpOoHA B aTOMe Bo4opoAa. ATOMbI WwenoyHbix Metannos. OnbIT WTepHa n Nepnaxa.
BonHoBasi pyHKUMS 3neKTpoHa ¢ y4eToM cnnHa. OpbutanbHblid, CIMHOBLIA W MOMHbIA MOMEHT
anekTpoHa. MoHsTNe 0 cnnH-opbuTanbHOM B3anmonencteun. Obwme CBONCTBA ABUXEHMS B
LEeHTpanbHO-CUMMETPUYHOM None, 3aKOHbl coxpaHeHus. PannanbHoe ypasHeHue LpeauHrepa.
BonoponononobHblii atoM, ero aHepretTmyeckuii cnektp. CtaumoHapHbie COCTOSIHMS aTomMa
BOLOPOAA 1 UX Knaccudoukaums ¢ NOMOLLbIO KBAHTOBbIX Yncen. BonHoBble oyHKLUNN aNeKTpoHa B
aToMe Bogopoaa. ATombl wenoyHbix Metannos. OnbiT WTepHa n Mepnaxa. BonHoas yHKUns
3MeKTpoHa ¢ y4yeToM cnuHa. OpbuTanbHbIiA, CMIMHOBLIA 1 NOMHbIA MOMEHT 31eKTPOoHa. MNoHATME 0
CNUH-0pbUTaNbHOM B3aMMOLENCTBUM.

Tema 4. [1ByxaTOMHble U MHOFOaTOMHbIE MOJIEKY/bl.
npakTudeckoe 3aHsitne (6 yaca(os)):

Atom renus. MpubnmnxeHHbIe METOObI KBAHTOBOW MexaHuku. CTaumoHapHas TEopUst BO3MYLLEHWIA.
MynbTunneTHocTb cocTosiHMiA. OBMeHHas aHeprus. OpTorenuii n naparenvid. NMoHsTne o0 meTone
camocornacoBaHHoro rnons. Knaccudpukaums coctosiHU an1ekTpoHoB B atome. Neprnoanyeckas
cucTtema anemeHtoB. Monekyna sogopoga. lNpupona xummnyeckon cBs3n. ATOM BO BHELIHEM Mone
(athdpekT 3eemaHa 1 MarHUTHbIA MOMEHT aTtoma).

Tema 5. 3auer.
npakTnyeckoe 3aHsitne (8 4yaca(os)):

Mpupona xmmmn4yeckon cea3n. ATom BO BHeWHEM none (3dodekT 3eemaHa U MarHUTHbLIA MOMEHT
aTtoma). ONeKTPOHHbIE TEPMbI ABYXaTOMHOWN Monekynbl. KonebartenbHas v BpawarensHas CTpyKTypbl
OByXaTOMHOW Monekynbl. Npeanccounaumns. CUMMETPUS MONEKYNAPHbLIX TEPMOB. DNEMEHTapHbIe
NOHATUS M3 Teopun rpynn. Knaccmdgmkaumsa TepMoB MHOrOaTOMHbBIX MOMIEKYN U MONEKYNSPHbIX
kKonebaHwuii. KonebatenbHble YPOBHUN SHEPTUW.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctosiTenbHoOM [TpPyA0eMKOCTb| ;&%ﬂ:;;::;g:ga
AucumnnuHbl pcemecha pabortbl (B yacax) 260TbI
CTYAEHTOB P
noaroToBka K
1 Tema 1. YcTaHoBOYHas y 1 ncm)gbfne%m?m 10 NMUCbMEHHas
‘(nekumns. BeeneHue. T
L A paboTte padora
Tema 2. Ct
ema 2. CTpoeHue NoAroToBka K nYCEMEHHAS
2.|aToMOB 1 CNUWH 1 2 NMUCbMEHHON 10 260714
3NEeKTPOoHa. paboTte P
Tema 3. noaroToBka K
3.[MHOroanekTpoHHbIE 2 1 8 YCTHbI ONpocC

aToMbI 1 MONIEKY/IbI. yCTHOMy Onpocy

Tema 4. [1ByxaTOMHble 1

4.|MHOroaTOMHble 2 2 nngSJIOBOKI_? '; c 6 YCTHbI ONpocC
MONEKYbl. y y onipocy
noaroToska K
5.|Tema 5. 3aver. 2 3 ey 4 otyet
Wtoro 38

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHus

MNpumeHsieMble obpa3oBaTenbHbie METOAB! Y DOPMbl MPOBEAEHUS 3AHATUIA:

MpoBeneHVe nekumii B BUAE KOMMbIOTEPHbIX Npe3eHTaumin n obcyxaeHne matepmana no Teme.
MpoBefeHe KOHTPONbHbIX PaboT 1 BbIMOHEHWE 3a4aHW MO KYPCYy.
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NeKUMOHHbIE 1 NPaKTUYECKMEe 3aHATUS MOCTPOEHbI C MPUMEHEHNEM KOMIMbIOTEPHON Npe3eHTauuu,
peweHns 3aay C NpMBeYEeHEM AaHHbIX PeanbHbIX 9KCNEPUMEHTOB. B yackl mpakTnyeckux
3aHATWIA NPOBOASTCA KOHTPONbHbIE PaboThbl M OMPOCHI, YTO AAET BO3MOXHOCTb OLIEHUTb
yCBaMBaeMOCTb MaTepuana ctyfeHTamMmm 1 npu HeobxoanmMocTn NoapobHO OCTaHOBUTBLCS Ha
NpobneMHbIX BOMpoCcax.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. YcTtaHoBOYHas nekuusi. BeepeHue.

nMcbMeHHas paboTa , NpPYMepHble BONPOCHI:

lMucbMeHHas paboTa, BKAYawlWwas peleHmne NnpocTeiunx 3aaay KBaHTOBOWM MEXaHMKMN.
Tema 2. CTpoeHue aTOMOB M CMUH 3/1EKTPOHa.

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

KoHTponbHas paboTa ¢ 3agavamu Ha Temy"KBaHTOBOMEXaHN4Yeckme onepatopbl. Onepartop cnvHa".
Tema 3. MHOroanekTpoHHble aTOMbl U1 MONEKY/bI.

YCTHbI ONPOC , NPUMEpPHbIE BOMPOChI:

Onpoc Ha 3HaHWS yHOAMeHTanbHbIX oNpeaeneHnii pasaena.

Tema 4. [1ByxaTOMHble U MHOFOaTOMHbIE MOJIEKY/bI.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

Onpoc Ha 3HaHUS (byHOaMeHTanbHbIX onpeaeneHnin pasgena.

Tema 5. 3aver.

OTYET , NPUMEPHbIE BONPOCHI:

PasBepHyTble BbICTYNNEHNS Mo TeMam OUCUUMNIMHAM.

Tema . UToroBasi hopma KOHTpOns

MpuMepHbIe BONPOCHI K 9K3aMeHy:
1. [Ing yactuubl, OBMXYLWENCS B CEPUYECKN CUMMETPUYHOM MONe 3anncatb UHTErpanbl ABUXEHUS.

2. NonoxuTtensHo 3ap$|)KeHHbIl7| MOH aToMa reind HaxoguTcs B NepBoM BO36y)K,D,eHHOM COCTOSAHUN.
Kakue 3HaveHmns npoekunnm MoOMeHTa nmnynbca OH MOXeT nmeTb?

3. 3anncaTb 3HepreTM4eckunini CNeKTP 1 BOMHOBbIE COYHKLMM ANt aTOMa BOAOPOLAA.

4. 3anucatb BblpaXXeHus On1s nonpaBoK K 3HEPrUaM U BONTHOBbIM OYHKLMSIM B Criy4ae
HEBbIPOXOEHHOIo CneKkTpa B CTaLI,I/IOHapHOI7I Teopun BO3MYLLEHWUA.

5. Kak oueHUTb BEPOSITHOCTb Nepexona M3 0OOHOro CTaumoHAapPHOro COCTOSIHMA B Apyroe noa
LEeACTBMEM HECTALIMOHAPHOIO BO3MYILEHNS?

6. ATOM BOOOpOLa NOMELLEH B 3NIEKTPUYECKOE 0aHOpoAHOe none E, HanpaBneHHO no ocu oZ. Hantu
pacluenfieHne YPOBHS SHeprum, OTBeYatowero rnaBHOMy KBAHTOBOMY Yncny n=2.

7. NokaszaTtb, YTO 4515 aTOMOB MEPBOWA rPYrrbl, Y KOTOPbIX YPOBHU 3HEPrN ONepenensoTcs Yyncnamm
n u |, nnHenHbIn agpdoekT WTapka oTcyTcTBYET.

8. MpownseecTn knaccmgukaumo HopMasnbHbIx konebaHuin monekynbl NH3 (npaBunbHas nmpamumaa ¢
atomoM N B BeplwnHe n atomamm N B yrnax OCHOBaHMUS).

Buobl camocTosiTeNnbHOM paboTbl CTYAEHTOB:

1) BbINONHEHWE NPaKkTUYECKMX 3aJaHUin No pasaenam Kypca;

2) BbIMONHEHNE KOHTPOSbHbIX PaboT;

3) noaroToska K 3a4ery.

YO-2, INP-1, MP-2, TC-2, C-3, TC-3, P-4, YO-3
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7.1. OcHoBHas nuTeparypa:

1. DasblooB A. C. KBaHToBasi MexaHuka: y4eb. nocobue. 3 naga., ctepeotunHoe. Cl16.:
BEXB-letepbypr, 2011. 704 c.: un. (YuyebHas nutepartypa ons By3oB). - ISBN 978-5-9775-0548-2.

http://znanium.com/catalog.php?item=booksearch&code=%D0%BA%D0%B2%D0%B0%D0%BD%D1%82
2. Wnonbckuin 3.B., AToMHas dmanka. Tom 2. OCHOBbI KBAHTOBOW MEXAHWKMN N CTPOEHME

3NeKTPOHHON 0bonoykn atoma. Miagatenbcteo: "MaHb", ISBN: 978-5-8114-1006-4, Noa: 2010, 448

cTp.

http://e.lanbook.com/books/element.php?pl1_id=443

3. Nponos W.E., KaHToBas comamnka. OCHOBHble 3aKOHbl, 3natenbcTeo: "BuHoM. JlabopaTtopust

3HaHun" ISBN: 978-5-9963-0282-6, Noa: 2010, 256 cTp.
http://e.lanbook.com/books/element.php?pl1_id=4370

4. dunauka TBepmoro tena: YyebHoe nocobue / HO.A. Ctpekanos, H.A. TeHsikosa. - M.: NLL PUOP:

HUL, NHdppa-M, 2013. - 307 c.: 60x90 1/16. - (Bbicluee obpasoBaHue: bakanaepuar). (nepennert)
ISBN 978-5-369-00967-3, 500 aka3.

http://znanium.com/catalog.php?item=booksearch&code=%D1%84%D0%B8%D0%B7%D0%B8%D0%BA

5. Wrnatos, A. H. HaHoanekTpoHnka. COCTOSiHME M NePCNeKTUBbI Pa3BUTUS [DNEKTPOHHbIA pecypc] :
yueb. nocobue / A. H. Nrnatos. ? M. : DJIMHTA, 2012. ? 360 c. - ISBN 978-5-9765-1619-9
(http://znanium.com/catalog.php?bookinfo=455222) 9bC 3HaHuym

7.2. JlononHuTenbHasa nuteparypa:

1. BapblbuH, A. A. DUINKO-XMMUSA HAHOYACTUL,, HAHOMATEPUANOB N HAHOCTPYKTYP [ONEKTPOHHBIN
pecypc] : Yu4eb. nocobue / A. A. bapbibuH, B. A. Baxtuna, B. . Tomunun, H. T. TommnuHa. -
KpacHospck : CPY, 2011. - 236 c. - ISBN 978-5-7638-2396-7.

http://znanium.com/catalog.php?bookinfo=441543 S6C 3HaHnym
2. Hukepos, B. A. ®usuka ons By3os: MexaHuka 1 MmonekynapHas gomsnka [QnekKTpoHHbIA pecypc] :

YyebHuk / B. A. Hukepos. - M. : sapatenbcko-Toproeas koprnopaums "Hawkos n K-", 2012. - 136 c. -
ISBN 978-5-394-00691-3.

http://znanium.com/catalog.php?bookinfo=415061 S5C 3HaHnym

3. Kypc obwei domamnkm: YuebHoe nocobue / K.b. KaHH. - M.: KYPC: HALL UH®PA-M, 2014. - 360 c.:
60x90 1/16. (nepenneT) ISBN 978-5-905554-47-6, 700 3K3.
http://znanium.com/catalog.php?bookinfo=443435 S6C 3HaHnym

4. OCHOBbI CTaTUCTNYECKO domaunkn: YyebHoe nocobue / A.l'. bpayH, W.I". lleButuHa. - 3-e naa. -

M.: HAL MH®PA-M, 2015. - 120 c.: 60x90 1/16. - (Bbicwee obpasosaHue: bakanaspwuar).
(obnoxka) ISBN 978-5-16-010234-4, 300 ak3.

http://znanium.com/catalog.php?bookinfo=478437 S6C 3HaHnym
5. ®dunsnka TBEpOoro Tena: YyebHoe nocobue / KO.A. Ctpekanos, H.A. TeHsikosa. - M.: L PUOP:

HUL NHdppa-M, 2013. - 307 c.: 60x90 1/16. - (Bbicluee obpasoBaHue: bakanaspuar). (nepennert)
ISBN 978-5-369-00967-3, 500 aks.

http://znanium.com/catalog.php?bookinfo=363421 S5C 3HaHnym

7.3. UHTepHeT-pecypcChbl:

Pazpen yuebHo- meToauyeckmne matepuanbl kKadoenps BblHUCANTENbHOW onanku n MPrT -
http://portal.kpfu.ru/docs/F1186022571/M1_12.pdf

Pasnen y4ebHo- MeToaMYECKME MaTepuanbl KadoeopB BblHUCIUTENbHOM donanku n MO -
http://portal.kpfu.ru/docs/F1186022571/M1_12.pdf

Pasnen yuebHo- MeToaomyeckme matepuanbsl kajpenps BblYMCANTENbHON ounankn n MOIT -
http://portal.kpfu.ru/docs/F374081879/M2_12.pdf
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Pasnen y4ebHo- MeToaMYeCckue maTepuansl KagoeopB BblHUCIUTENbHOM donanku n METIT -
http://portal.kpfu.ru/docs/F452296309/M3_12.pdf

Pasnen y4ebHo- MeToamyeckme Mmatepuansl Kadpenps BblYMCANTENbHON ounankn n MOIT -
http://portal.kpfu.ru/docs/F1735838008/book_FTTO1.pdf

Pasnen y4ebHo- MeToaMYeckue maTepuansl Kagoeps BblHUCIUTENbHOM donanku n MO -
http://portal.kpfu.ru/docs/F279029957/book FFTO02.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "KBaHToBasi MexaHnka atoMoB 1 MOnekyn" npegnonaraet NCNonb30BaHmne
CnenyoLwero MmatepranbHO-TEXHNYECKOro obecneyeHmns:

KomnbloTepHbIli knace, npeacrasnstowmii coboi paboyee Mecto npenogasatens U He meHee 15
paboymx MECT CTyAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NNLEH3NOHHOE NporpaMmHoe obecneyveHune. Kaxabii KOMNbIOTEP UMEET WMPOKOMONOCHbIN AOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPATMBHOW KOMMbIOTEPHON ceTn KDY n
HaxonATcsa B €eAMHOM JOMEHe.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANMUGIULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHble Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMmble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYyET
BceM TpeboBaHMsAM hefepanbHbIX roCyaapCTBEHHbIX 06pa30oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOywwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
NepuoanyecKnxX N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbIiM Haykam. ObC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype 1 Hay4HbIM
nepuoan4yecknm n3oaHnsam no MakCManbHOMY KONMMYECTBY NPOoUbHbIX HanpasneHui ¢
cobnoaeHNeM BCEX aBTOPCKMX N CMEXHbIX Npas.

Ins obecneyeHns NpoBeAeHNS NEKUMOHHbBIX 1 NMPaKTUHECKMX 3aHSATWIn HeobxoaMMo cneaytouee
obopynoBaHue: NPOeKTOP C 3KPaHOM, NPVMHTEP M KONMPOBAabHbIA annapaT 4ns pacnevyaTku
3a4aHuii, KOMMNbIOTEPHBIA KNAcc COBPEMEHHbIX NEPCOHANbHbBIX KOMMbIOTEPOB.

XenatenbHbll KONNYECTBEHHbIN COCTaB Ha NPakTN4eCkKoM 3aHATUN HE O0J1KeH MnpeBblllaTb 10
4yenoBek.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHussMm ®rOC BIMO u yyebHbIM NaaHoM no
HanpaeneHuto 44.04.01 "Meparornyeckoe obpasoBaHne" n marnctepckoi nporpamme ObpasosaHne
B 0611acTV UKW .
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