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Mporpammy avcumnnuHbl paspabotan(a)(n) accucTenT, K.H. ApnHuH B.B. Kadbeapa gonaunkum
TBepooro Tena OtneneHue coumsnku , Vitaliy.Arinin@kpfu.ru ; npodeccop, a.H. (npodpeccop)
ManHyTomHoB P.X. Kadbenpa ontukun n HaHOoToHMKM OTaeneHne gousnku ,
Renat.Gainutdinov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

N3yyeHne OCHOBHbIX SIBNEHUI 1 METOL40B (PM3MKN aToMa U POPMUPOBaHNE CON3NYECKOTO MbIWNEHMS,
NO3BONSOLWEr0 NOHMMAaTb 3aKOHOMEPHOCTN MUKPOMMPA.

N3yyeHne TepMMHONOrnM, 3aKOHOB M 3KCMEPUMEHTANIbHON TEXHUKM SOEPHOM COU3NKM U PU3MKK
3N1EMEHTAPHbIX YACTML, COBMECTHO C APYrMW ANCLMNANHAMMK L1KNA, (OOPMUPOBAHME Y CTYAEHTOB
COBPEMEHHOI0 ECTECTBEHHOHAYYHOrO MMPOBO33PEHNS Ha CTPOEHME 1 CBOMCTBA siapa U
3N1EMEHTAPHbIX YacTuL,.

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

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen " b2.5.1 ObwenpodeccuoHanbHblii
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodunanka n oTHocutcsa K 6a3oBoii
(obwenpodeccmnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 5, 6 ceMecTpbl.

OucumnnuHa B2.5.5 "AToMHas n sapepHas conanka" BXoauT B NPOgIeCccMoHanbHbli Lk (6nok b2)
6akanaepoBs no HanpaeneHunto 011800.62 - "Paanodmamnka” n asnsetcs obsisaTenbHom ans
N3y4yeHuns.

OCHOBHOW

N3yyeHne naHHOM ancumnnvHbl 6a3upyeTcst Ha NOArOTOBKE MO YU3MKe 1 MaTeMaTke B pamkax
CocynapcTBeHHOro ctaHaapTa obwero obpas3oBaHns, AUCUMNIMH NOAroTOBKM BakanaBpoB no
HanpasneHuto 011800.62 - "®Pusnka":, b2.6.2 "MonekynspHasa cuamka", 62.6.3 "SnektpnyecTtso u
marHetnam", 62.6.4 "Ontuka".

OucunnnnHa siBNsieTcsl COCTaBHOM YacTblo Kypca obLwelt (onU3nKn 1 CnyXXnT OCHOBOW sl
nocneayowero N3y4eHns aucumnnivnH kypca obwein gpusnkm (63.6.14 "KeaHToBasi pannodusnka”,
B53.5.4 "KBaHTOBasi MexaHvka"), Ans BbINONHEHUs nabopatopHbIx paboT B paMkax 3aHATUI Mo
ancumnnunHe B2.B.1 "O6wunii onanyeckmnin npakTukym".

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CReaytoWwme KOMNeTEeHUNN:

PacwudcpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUn

OlK-3 CMOCOBHOCTBIO MCMOIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHMSA
(npodhbeccmoHanbHble oyHOaMeHTanbHbIX pa3aenos obLel n TeopeTUHeCKon OnsnKm
KOMMeTeHuunn) ONS peweHns NpogoeccroHanbHbIX 3a4ay
MNK-4 CMOCOBHOCTBIO NPUMEHSITb HA NPaKTKe NPodeccuoHasnbHbIe
(npodbeccmoHanbHble 3HaHWS 1 YMEHUS, NONy4YEeHHbIE NP OCBOEHMW NMPOPUNIbHBIX
KOMneTeHuunn) PV3NYECKNX ANCLMMINH

CMOCOBHOCTBIO NPOEKTUPOBATbL, OPraHN30BbIBATD U
MK-9 aHann3npoBaTb Nenarorn4yeckyto nesiTeNlbHoCTb, obecneymsas
(npodhbeccmoHanbHble nocnenoBaTefibHOCTb NU3NI0XEHNS MaTepuana u
KoMMeTeHuunn) MEXANCUMMNMHAPHbIE CBA3WN OU3NKN C OPYrMU

ANcCUMnInHamMm

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:
- 3KCrnepuMeHTanbHble OCHOBbI COBPEMEHHOW aTOMHOM PU3NKM N KBAHTOBOW MeXaHUKW;
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- 3aKOHOMEPHOCTM aTOMHOM CPU3KKM, ONpeaensiolne CBOMNCTBa aTOMOB 1 NEPUOANYHOCTb UX
N3MEHEHWS;

- OCHOBHble CBOICTBa atoMa Boaopoaa.

- TEPMUHOMNOT IO SIAEPHON PU3MKUN 1 PUIUKN SNEMEHTAPHBIX YACTULL;

- NOPAAKN OU3NYECKUX BETMYUH, UCTIONb3YIOLINXCS B SAEPHON oramKe;

- 3KCNepuMeHTasbHble MeTOObl AAEPHON PU3NKM 1 PUSNKIN SNIEMEHTAPHbIX YaCcTuL;
- BHEPreTNYECKYHo WKany Macc, SHepPruo CBS3M 1 OedekT Macchl A0pa;

- NpUpoay SOEePHbIX CUMT U COBPEMEHHbIE MOLENV Aapa;

- cnabble B3anMoOeiCcTBUS;

- AnepHble peakuuu;

- 3aKOHbl COXPaHEHUS;

- METO4bl U MPUEMBI PELIEHNS KOHKPETHbIX 3a4a4 M3 06nacT SaepHON OU3NKN 1 ON3NKM
3M1EMEHTaPHbIX YacTunL,.

2. IONXEeH yMeTb:
- BbIYNCNATb 3HEPreTUYeCcKNe YPOBHU M 4acTOTbl CMeKTpabHbIX MHUIA aToMa BOA0POAa;
- ornpenenaTb CBOMCTBA aTOMOB B 3aBMCMMOCTU OT COCTOSIHUIA, B KOTOPbIX OHN HAXo4aTCs

- ICMONb30BaTh OCHOBHbIE COOTHOLWEHWS SOEePHO PU3VKN (pacyeT SHepreTMYeckoro Boixoaa
peakuuil, 3aKOHOMEPHOCTY PaLMakTUBHOrO pacnana);

- CNONb30BaTh Modenu saep (onpeneneHve Macc, Aedpekta Macc, 06 bSCHEHE 3aKOHOMEPHOCTEN
Pa3NNYHbIX BULOB PaaMOaKTUBHOrO pacnana, onpeaeneHune CnmHa u YeTHOCTY S0pa);

- BbIAENNTb KOHKPETHOE (PM3NYECKOe coaepXaHue B NpuknanHbix 3agadax byaywein nestenbHOCTU
1 OOpMyNnpoBaTh 3a4auu;
- UICNONb30BaThb 3aKOHbI SIAEPHON PU3MKM NPU PELIEHNM NPOGECCUOHANbHBIX 3a4ay.

3. OONIXEH Bnagethb:

- MeTO4aMun peweHns 3a8ay, CBA3aHHbIX C HAXOXAEHNEM CBOMCTB aTOMHbIX COCTOSIHUN;

- COBPEMEHHOI (oM3M4eckoin annapatypoi 1 obopyaoBaHNEM;

- MeToAamm paboTbl C COBPEMEHHbIMI 06pa3oBaTenbHbIMU M MHPOPMALIMOHHBIMU TEXHONOrNSMY

- 3HaHNAMUN O COBPEMEHHbIX MUPOBO33PEHNAX, O CTPOEHNN U CBOWCTBAX aTOMHbIX ag0ep n
KJ'IaCCVIC*)VIKaLI,VIVI SNIEMEHTAPHbIX YacTuL

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K peleHnto 3aaay, CBA3aHHbIX C HAXOXAEHNEM CBONCTB aTOMHbIX COCTOSIHUNA;
- 9KCNyaTMpoBaTh COBPEMEHHYIO (PU3NYECKYIO annapartypy 1 06opynoBaHuE;
- paboTaTtb C COBPEMEHHbIMU 06pa30BaTENLHLIMUA 1 MHAPOPMALIMOHHBIMK TEXHONOMNSMIA

- CUCTEMHOI0 Hay4YHOro aHann3sa np06neM (KaK NPUPOLOHbIX, TaK N I'IpOCpeCCI/IOHaJ'IbeIX) pa3nn4yHoro
YPOBHSA CNOXHOCTMU,

- paboTbl ¢ NnabopaTtopHbIM 060PYLOBAHMEM 1 COBPEMEHHOI HAy4HOI annapaTypoil;
- NPOBELEHNS PU3NYECKOr0 IKCNEPUMEHTA

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas Tpya0eMKOCTb AUCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNINHBI 3a4eT B 5 cemMecTpe; 3a4eT B 6 cemecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHow paborTbl,
Henens WX TPYAO0EMKOCTb Tekywue opmbl
N .D.ulc\:nuunlv;nbll Cemectp| - cTpa (B uacax) ‘I'( OHTpg?mp
oAy Nex ImI'Ipal(wu-lecl(meJ1aGopaTop|-u:|e
L 3aHATUSA pabotbi
Tema 1. BeepeHue B
1. aTOMHYO0 PU3KKY. 5 1 2 0 0
Tema 2.
KopnyckynsipHble
2. |cBolicTBa 5 1 2 0 0
9NeKTPOMarHUTHbIX
BOJMH..
Tema 3. BonHosble
8. CBOMCTBA MMKPOYaACTULL. 5 2 2 0 0
Tema 4. InCKpeTHOCTb
4. aTOMHbIX COCTOSHWUIA. : 3-5 6 0 0
Tema 5.
KBaHTOBOMEXaHMYECKOE KONOKBUYM
5 lonucarme aToMHbIX 5 6-9 8 0 0
cuUcTem.
Tema 6. KBaHTOBas
MexaHuKa CUCTEMbI
6. TOX0ECTBEHHbIX 5 9-10 4 0 0
yacTtumu,.
Tema 7. Atom BOgOpoa
1 BOOOPOAONOA06HbIE i
7. ATOMbI. 5 10-14 | 10 0 0
Tema 8.
8. [IMHOroanekTpoHHbIE 5 15-17 6 0 0
aTOMblI.
Tema 9. CTpoeHue n
9. CBOWCTBA MONEKYn. 5 18 1 0 0
Tema 10. ATom BO KONNOKBUYM
10. BHELWHEM none. 5 18 1 0 0
11.|Tema 11. BeeneHuwe. 6 1 2 0 0
Tema 12. S opo kak
12.|cnctema cBA3aHHbIX 6 2 2 0 0
HYK/TOHOB.
PernctpaunoHHbIn HoMep < ;;?{I;TEPPCSH’{T%%
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 13. KBaHTOBbIE
13.|xapakTepncTumkm 6 3-5 6 0 0 TecTpoBanne

A0EPHbBIX COCTOSHUIN.

Tema 14. SloepHble

npespaLeHns, pacnaibi i
14. N aoepHble peakunu. 6 6-10 10 0 0

Tema 15. Mogenu TecTupoBaHue
15. ATOMHBIX S0Ep. 6 11-13 6 0 0

Tema 16. CuHTes
16'ner|<|/|x snep. 6 14 2 0 0

Tema 17.

Baaumopencteune
17.|3apsAXeHHbIX HacTuLy 6 15-16 4 0 0

BbICOKMX SHEPrum C

BELLECTBOM.

Tema 18. TecTupoBaHue
18.|9nemeHTapHble 6 17-18 4 0 0 P

YyacTuupl.

Tema . NIToroeas 3ayet

doopma KOHTpoOns 5 0 0 0

Tema . Itorosas 3ayer

doopma KOHTpons 6 0 0 0

Ntoro 78 0 0

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. BBeaeHue B aTOMHYI0 (PU3MKY.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Pa3Butne atomuctmyeckmnx npencrasneHuin. Cneundomka 3akoHoB Mukpomupa. Kpyr ssneHumi,
OMKMCbIBAEMbIX aTOMHOW (PU3NKOM.

Tema 2. KopnyckynsipHble CBOMCTBa 3/1IeKTPOMarHUTHbIX BOJIH..
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

OTtkpbITHE poToadpdhekTa. [poTruBopeUne 3akoHOB OOTOIdEKTA 3aKOHAM KNACCUYECKOWN (PUINKN.
Vmnynbc gooToHa. ToMcoHoBckoe paccesHue. OnbiTol Bapkna. OnbiTbl KomntoHa. PaccesiHve ceeTta
C KOPMYCKYNsPHOMN TOYKM 3peHns. dpdekt KomntoHa

Tema 3. BonHoBble CBOMCTBa MUKpOYacTuL,.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

JungopakumnMoHHbIN ONbIT U KBAHTOBOE MOBEAEHNE 9NEKTPOHOB. SIBNeHne KBaHTOBOW
nHtTepgoepeHunn. OnbiTol JascoHa n [Ixepmepa. ddhdekT Pamaayapa-TayHceHaa. Tunotesa Jlyum
ne bpownns. YpasHeHusa ne bponns. YpasHeHns ['enbmronsua v WpeauHrepa ons sonH ne bpownns.
HeobxoouMocTb BEPOSITHOCTHOWM MHTEPNPEeTaLnmn KBaHTOBbLIX SBNEHWIA.

Tema 4. IMCKPETHOCTb aTOMHbIX COCTOSIHUMN.

NeKLMoHHoe 3aHsiTne (6 4yaca(oB)):

PernctpaumoHHbIn Homep
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Knaccunyeckas teopust nanyvyeHus 4epHoro tena. IJMCKpeTHOCTb aTOMHbIX COCTOSIHUIA. ATOMHbIE
CMNeKTpbl. OKCNepuUMeHTanbHble 3aKOHOMEPHOCTYW B IMHENYATbIX crekTpax.HecoBMecTMMoCTb
3aKOHOMEPHOCTENN3NYYEHNS C KNAaCCUYeCKUMY NpeacTaBneHnsMu. MarHntHble CBOMCTBA aTOMOB.
OnbiTol WtepHa n MNepnaxa. OTkpbiTe cnnHa anekTpoHa. Moaens atoma TomcoHa. OnbiThl
Pesepdopaa no paccesHuio anba-4actuu. NnaHetapHas mogens atoma. Noctynatsl bopa .
Ob6bsicHeHMe KoMBHaUMOHHOrO NpuHuMna. Monenb atoma bopa

Tema 5. KBaHTOBOMEXaHM4YecKoe onucaHue atoMHbIX CUCTEM.
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

MoHATME KBAHTOBOrO cOCTOSHNS. MpuHumMn cynepnoaduumm. MNMoHaTre 06 onepaTtopax onanyeckmx
BennymH. CTaTncTmyeckmne cBoincTea Habnogaembix. CpegHee 3Ha4eHNE PUINYECKNX BENNYMH.
YpasHeHue WpenunHrepa. MNpencrasnexuns WpennHrepa v Mein3eHbepra. CtaumoHapHble
coctosHus. CtaumoHapHoe ypaeHeHue WpeaunHrepa. NpamoyronbHas noteHumanbHas ama

Tema 6. KBaHTOBasi MexaHUKa CMCTEMbl TOXA,ECTBEHHbIX YacTUL,.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CVIMMETPUYHbBIE N @aHTUCUMMETPUYHBbIE BOTHOBbIE (PYHKLIMN. BO30HBI U hepMmoHbI. MoHsATUE 0
pacnpeneneHun boze-diHwTteliHa n o pacnpenenennn ®epmu-Lupaka. MpuHumn Maynu.

Tema 7. AToM BOgopoaa u BOAopoaonoao6HbIe aToMbl.
JNleKunoHHoe 3aHsitne (10 Yaca(oB)):

KBaHTOBaHMe MoOMeHTa KonuyecTsa aAsumxeHus. Coepuyeckne pyHKUUN. YPOBHU SHEPrum 1
KBaHTOBbIE YMCNA 3NEKTPOHA B aToMe Boaopoaa. OpbutanbHblid 1 NOMHbIA MOMEHTBI KONMYECTBa
LBUXeHNS.KBaHTOBO MEXAHNYECKOE NPaBWO CMNOXEHUS YrNOBbIX MOMEHTOB. CnuH-opbutansHoe
B3aVMMOLENCTBME N TOHKAs CTPyKTypa. JlamboBckuii casur. Cxema ypoBHE SHeprnm
BoJopoaonoaobHoro atoma. YetHocTb. BaaumoaeictBue atoMoB ¢ nonem uanydyeHms. Cnekrpsbl
atomos. [NpaBuna otbopa.

Tema 8. MHOroaneKkTpoHHbIe aTOMbI.
JNeKLMOHHOoe 3aHsiTue (6 4yaca(oB)):

MpubnuxeHHas xapakTepucTka oTaeNbHbIX 3EKTPOHOB KBAHTOBbLIMK Ynucnamm n 1 i. MoHaTne o
3NEKTPOHHOIN KoHdurypauun. NMpumMeHeHne npuHumna Maynu. SnekTpoHHbIe 060104KM atoMa U nx
3anonHeHne. BekTopHOe CnoXeHune yrinoBbiXx MOMEHTOB U TUMbl CBSA3W. HopManbHas v jj cBsiau.
PacnpeneneHvne TepMoB npu HopManbHow cesa3n. MNpasuno XyHaoa. dusnyeckoe obbscHeHne
NepnoanyYeckoro 3akoHa. Baammonencteme anekTpoHOB B MHOFO3/1EKTPOHHOM atoMe. Y POoBHU
aHeprum atoma renus. YmpeHue cnekTpanbHblX NMHWUIA. PeHTreHoBckue cnekTpbl. 3akoH Mosenu.
SiBneHme Oxe. YPOBHU SHEPrun 1 CNEKTPbl aTOMOB LWENOYHbIX METasOoB.

Tema 9. CtpoeHue n cBONCTBa MONEKYII.
neKkuunoHHoe 3aHsitne (1 4aca(os)):

Buabl oBnxeHuns B Mmonekyne. ®@opma 1 pasmep Monekyn. 9nekTpoHHble 0060104KN 1 XMMUYecKas
cBsi3b. BpawatenbHble, konebaTtenbHble U 3NEKTPOHHBIE CMEKTPbLI MONEKY.

Tema 10. ATOM BO BHELLHEM rnone.
nekumoHHoe 3aHsitTne (1 yaca(os)):

CBA3b MeX Oy MEXaHMYECKMM U MarHUTHbIM MOMEHTaMun atoMoB. OnbIT SHWTenHa-ae [asa.
PaclenneHune aHepreTnyecknx ypoBHen npu noMeLeHnm atoma B MarHutHoe none. PacwenneHune
NNHUA N3nyYeHns. SPdekT 3eemaHa. DNeKTPOHHbIN NapaMmarHUTHbIA Pe30HaHC. JaepHbIn
MarHUTHbIA pe30HaHC

Tema 11. BeeneHue.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OcHoBHbIe 3Tanbl pa3BuTNS PUsnkK sapa n yactuu. MacwTtabbl SBNeHW B S4ePHON onamnke 1
oU3nKe BbICOKNX SHEPTUNA.

Tema 12. apo KaK cuctema cBsi3aHHbIX HYK/IOHOB.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
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Mporpamma gucumnnuHbl "AtomMHas 1 aaepHas omsnka"; 011800.62 Pagmodhuamka; accucTeHT, K.H. ApuHuH B.B. , npodheccop, a.H.
(npodpeccop) ManHyToMHOB P.X.

N3oT1onbl, n3obapbl. CTaTnyeckme CBOMCTBA SAEP, BPEMEHHOW KPUTEPUIA 3TOr0 NOHATUS. 3apsaa
anpa. Macca anpa, namepeHme macc aaep u Hyactud. Misotonuyeckne apgekTbl. SHEPrus CBA3N.
Monyamnupuyeckas coopmyna Bainusekkepa ons sHeprum CBsa3m OTHOCUTENIbHO HYKNOHOB. QHeprus
ceasu. [Nonyamnunpuydeckas dpopmyna Barusekkepa ong aHeprum CB3n 0THOCUTENIbHO HYKITOHOB.

Tema 13. KBaHTOBble XapakTepUCTUKMU AaepPHbIX COCTOAHUN.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

KBaHTOBblE XapakTEPUCTVKMN SOEPHbIX COCTOSAHWIA. CNH U MarHWTHBIA MOMEHT sapa. MeTtoapl
N3MEPEHNS ITUX XapaKTEPUCTUK. HETHOCTb, 3aKOH COXPAHEHNS YHETHOCTU. DKCNEpUMEHT By.
YeTHOCTb s4pa Kak cucTeMbl YyacTul. CUMMETPUS BONHOBBIX CRYHKLIMIA TOXAECTBEHHbIX YaCTULL.
Cratunyeckne aneKTpoMarHUTHbIE MyNIbTUMOSbHLIE MOMEHTbI SAep. DNEKTPUYECKMA KBAAPYNONbHbI
MOMeHT. KBaapynonbHOe CBEPXTOHKOE paclieneHume.

Tema 14. pepHble NpeBpaLLeHns, pacnanbl U saepHble peakuun.
neKkuunoHHoe 3aHsitne (10 4aca(os)):

Ob6Lwume 3aKOHOMEPHOCTM: XapakKTEPUCTUKIN BEPOSTHOCTU NPEBPALLEHNS, 3aKOHbI COXPaHEHMS,
aHeprus npespatweHns. lNoporoeas aHeprus A4epHON peakLmm 1 Npouecca PoXxaeHns 4yacTumu,.
PannoakTMBHOCTb €CTECTBEHHAS U NCKYCCTBEHHAs. 3aKOH paanoakTMBHOroO pacnana. AKTUBHOCTb.
Anbdpa-pacnagn. CnekTpbl anbda-4actuy. dnemMeHTbl Teopum anbda-pacnaga. bera-pacnaa.
SHepreTmyeckme CnekTpbl NPOAYKTOB pacnana. dneMeHTobl Teopun beta-pacnaga. lNMoHatme o
cnabom B3ammomenctemu. Mamma-nsnyyeHue saep. BHyTpeHHAs koHBepcus. MpaBmuna otbopa no
MOMEHTY N YETHOCTU 1 BEPOSITHOCTM NepexonoB. AnepHble peakumm ¢ 06pas3oBaHNEM COCTAaBHOMO
appa. Obwwne 3aKkOHOMePHOCTN Pe30oHaHCHbIE 1 HEepPEe30HAHCHble peakuun. MNpsimble saepHble
peakuun. Micnonb3oeaHne NpsiMbIX SAEPHbIX peakuuii ons onpeneneHns KBaHTOBbIX XapakTepucTuK
ANEPHbIX COCTOSAHWNIA. S aepHble peakumn non AeicTBUEM raMMa-KBaHTOB. [ UraHTCKUA pe30oHaHC.
SlnepHasi pe3oHaHcHas gontoopecueHums, adhdektT Meccbayapa. OcobeHHOCTU SOepHbIX peakLmii
No4 OEeNCTBMEM 3NIEKTPOHOB, HEMTPOHOB, MHOrO3apPsaHbIX MOHOB. Peakunm 06pa3oBaHns
TpaHCypaHOBbIX 3N1IEMEHTOB.

Tema 15. Moaoenu aToMHbIX saep.
JNIeKLMOHHOoe 3aHsiTue (6 4aca(os)):

KanenbHas mogenb sapa. KonebatenbHble COCTOSHUS 94pa, UX KBAHTOBbLIE XapakTepUCTUKMN.
Mogenb Hecdhepuyeckoro sapa. BpawartenoHole ypoBHu sapa. ObonoyeyHas MOAENb, ee
pusnyeckoe obocHoBaHMe. KBaHTOBbIE XapakTEPUCTUKN OOHOYACTUYHBIX COCTOSHMA. CnnH 1
4eTHOCTb sapa B 06onoyeyHon mogenu. [leneHune TaxXenbix S4ep, CNOHTaHHOE U BbIHYXAEHHOE.
OHepruga npespauweHus. CBoncTBa NPOayKTOB npespaleHns. MexaHnam peakunn geneHus.
MapameTp nenenus. LlenHas aoepHas peakums.

Tema 16. CuHTE3 nerknx spep.

JNeKLMOHHOe 3aHsiTue (2 4yaca(os)):

TepmospepHbii cnHTe3. CuHTe3 B 3Be3aax. [pobnema ynpaBnsieMoro TepMosiepHOro CUHTe3a.
Tema 17. Bsanmonencreme 3apsXXeHHbIX YaCTUL, BbICOKUX 3HEPrui C BeLLLeCTBOM.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

MoTtepwn aHepruun, kpueas bperra, npober. MexaHn3Mbl B3aMMOAENCTBMSA, BINSIHAE HAa CBONCTBA
cpeanbl. MNoHATMe o po3nmeTpuu. MornoweHHas no3a. OcobeHHOCTVN B3aMMOAENCTBUS
raMma-kBaHTOB 1 HEMTPOHOB C BewwecTBOM. MexaHn3Mbl B3aMMOLECTBMS raMMa-KBaHTOB C
BewecTBOM. Nepenaya sHepruy raMma-u3sny4eHns BELECTBY, KepMa 1 NOrnolweHHas no3a.
AkcneprMeHTanbHble METOAbI B (OV3MKE BbICOKMX SHEPTMIA.

Tema 18. dnemeHTapHble YacTULLbI.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Obuwwe cBoitcTBa ANEMEHTApPHbIX YacTul,. KnaccquMKau,vm. YacTtuubl 1 aHTnyacTmubl. MexaHu3mbl
B3aMMOAENCTBMSA YacTuL,. 3aKOHbI coxpaHeHwus. CunbHble B3aMMOLAENCTBUSA U CTPYKTYypa agpoHOB.
KBapKI/I M TNHOOHbI.

4.3 CTpyKTypa 1 copepXxaHume caMoOCTOSATEe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)
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Mporpamma ancumnnuHbl "AToMHas n apepHas guauka"; 011800.62 Pagnodmanka; accucteHT, K.H. ApuHuH B.B. , npodeccop, A.H.

(npodpeccop) ManHyToMHOB P.X.

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 5.
KBaHTOBOMEXaHMYECKOE noaroToBska K
. onncaHme atoMHbIX 5 6-9 KONNOKBUYMY 1 KONNOKBIYM
CUCTEM.
Tema 10. AToM BO noaroToBska K
10.
0 BHELHEM Mnone. 0 18 KONNOKBUYMY 1 KONOKBIYM
Tema 13. KBaHTOBbBIE NOQrOTOBKA K
13.|xapakTepucTunku 6 3-5 TeCTUDOBAHMIO 21 TecTnposaHue
A0EPHbIX COCTOAHWUN. P
Tema 15. Mogenu NOAroToBKa K
15. -
5 aTOMHbIX S4ep. 6 11-13 TECTUPOBAHUIO 21 TecThposaHne
Tema 18. nogroToBka K
18.|9nemeHTapHble 6 17-18 TeCTUDOBAHMIO 22 TecTupoBaHue
4acTumupbl. P
NTtoro 66

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs
NEKUMUN C NCNOMb30BAHMEM OEMOHCTPALMM OMbITOB U APKMX SBNEHWIA B (OU3NKE;
npoBeaeHne PU3N4ECKoro NPakTUKyMa;

camocTosiTenbHas paboTa CTyAEHTOB;

KOHCynbTauuu.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEr0o KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHne B aTOMHYI0 (PU3UKY.

Tema 2. KopnyckynsipHblie CBOMCTBaA 3/1eKTPOMarHUTHbIX BOJIH..
Tema 3. BonHoBble cBOMCTBa MUKPOYaCTULL.

Tema 4. IMCKPETHOCTb aTOMHbIX COCTOSAHUN.

Tema 5. KBaHTOBOMEXaHU4yecKoe onucaHue aTOMHbIX CUCTEM.
KOTOKBMYM , MPUMEPHbIE BOMPOCHI:

PernctpaumoHHbIn Homep
CrtpaHvua 9 us 17.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma gucumnnuHbl "AtomMHas 1 aaepHas omsnka"; 011800.62 Pagmodhuamka; accucTeHT, K.H. ApuHuH B.B. , npodheccop, a.H.
(npodpeccop) ManHyToMHOB P.X.

1. NpoTnBopeyme 3aKoHOB ooToapdpekTa knaccuyeckom puankm 2. imnynbsc gpotoHa 3. OnbIT
bapkna 4. KorepeHTHasa n komntoHoBckas nuHum 5. Knaccuyeckuin aHanor adpgpekra
Pam3zayaspa-TayHceHna 6. YpaBHeHue ans sonH He-bponng 7. [loyeMy COCTOSHUSA onucbiBatOTCS
ny4amn? 8. CobcTBeHHble cocTosiHMS 9. OCHOBHbIE CBOMCTBA COBCTBEHHbIX cocTosiHMIA 10. Kak
onpenensitoTcs onepatopbl? 11. MoyeMy onepatopbl AOMXHbI ObiTb 3pMUTOBLIMU? 12. CMbICH
coctogHus ¢_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 cocTosHumM ¢_1*|fi_x>+ ¢_2*|fi_y>. 16. Y10
MOXHO ckasaTb 0 Habnogaembix, MMerowWwmx obwme cobecTBeHHble BekTopa? 17. O6obleHHoe
COOTHOWeHWe HeonpeneneHHocTen 18. KoopanHaTtHoe npenctasnerHune 19. MmnynbcHoe
npeactaeneHne 20. KaHoHU4Yeckne KoMMyTaTBHbIE COOTHOWeEHNS 21. [lokasatb ncxons us smaa
onepaTtopa p_i 22. [lokasaTtb COOTHOWEHNE HeonpeaeneHHocTn [ein3eHbepra 23. OnepaTop
opbuTtanbHoro MoMeHTa L 24. YpasHeHue WpeaunHrepa 25. Onepatop asonouun 26. uHaMmmyeckoe
ypaBHeHMe B KapTuHe [ein3eHbepra 27. [JMHaMM4eckoe ypaBHEHME B KAPTUHE B3anMoaeincTems 28.
Kak mokasbiBaeTtcs HecoBMecTHoCTb L_X, L_y n L_z 29. Bun onepatopa L_z 30. Cob6CTBEHHbI
BEKTOP M coBCTBEHHbIE 3HaYeHust L2 n L_z 31. MomeHTHbIn 6a3uc 32. YpaeHeHve LWpennHrepa B
KoopavHatHoOM npencrtaeneHun 33. YpasHeHue WpeanHrepa B umnynbcHOM npencrasneHn 34.
CraumnoHapHoe ypasHeHue WpeaunHrepa 35. OnpenenuTb cpeaHee 3Ha4YeHne KoopanHathl X
4acTuLbl B SME B OCHOBHOM COCTOSiHUK. 36. Onpenenntb HeonpeaeneHHOCTb KOOPANHATBI X YacTuLbl
B sIM€ B OCHOBHOM COCTOSiHMMW. 37. OnpenennTb cpeaHee 3Ha4YeHne NMnynbca p_X 4acTulbl B SIME B
OCHOBHOM coCTOsiHMM. 38. OnpenennTb HeonpeneneHHOCTb UMNyNbca P_X 4acTuLbl B SIME B
OCHOBHOM COCTOSIHUW.

Tema 6. KBaHTOBasi MexaHUKa CMCTEMbl TOXA,ECTBEHHbIX YaCTULL.
Tema 7. ATOM BOgopoaa U BOAOPOA0NOA00HbIE aTOMbI.

Tema 8. MHOroanekTpoHHble aTOMbI.

Tema 9. CtpoeHue n cBONCTBa MONEKYII.

Tema 10. ATOM BO BHELLHEM norne.

KOMJTIOKBWYM , MPUMEPHbIE BOMPOCHI:

39. OHepreTuyeckune yposHu atoma sogopoaa 40. ToHkas CTpykTypa atoma Bogopoaa 41.
Nambosckuin casur 42. KBaHToBble Yucna 43. CobCcTBEHHbIE BEKTOPLI 1 3HAYEHWS onepaTtopa
MOMHOro MOMeHTa KonunyecTsa AsumxeHns J 44. CnuH 45. IHBapUaHTHOCTb 1 3aKOHbI COXpaHeHns 46.
ToxOeCTBEHHbIE YacTULbl 1 cTatucTuka. PepMuoHbl 1 6030HbI. 47. CBA3b CNHA 1 CTATUCTUKN. 48.
Kakas koHCTaHTa ABMXEHUS CBSA3aHA C MHBAPMAHTHOCTbIO OTHOCUTENIbHO 3epKanbHOro OTpaXxeHns?
49. Onpenenutb YeTHOCTb cocTosHua A2D_3/2 50. Matpuua Naynu 51. MHOrosnekTpoHHbIE aTOMbl
52. Kak onpenensetcs YNCNo COCTOSHUIA B aneKTPoHHOI obonoyke 53. B L-S cBs3n onpenenntb
TEPMbl U COCTOSIHUSA B KOHpurypauum 2p3p 54. B j-j cBS3M onpenenvTtb TepMbl 1 COCTOSHUSA B
KoHdpurypauwmm 2p3p 55. MNpaeuna otbopa 56. Maparennii n optorenuin 57. PaspeleH N1 nepexoa:
A3P_2 ->73S_1,7"3P_2 ->"™MP_1, "3P_2, obpasoBaHHoro n3 I1=1 n 12=0 B *3D_2, o6pa3oBaHHOro
n3 [1=2 n 12=1? 58. OnpenennTb KOHUrypauunio 1 ocHoBHoe cocTtosHue: _5B; _13Ar; _20Ca

Tema 11. BBepeHue.

Tema 12. 4apo KaK cuctema cBA3aHHbIX HYK/IOHOB.

Tema 13. KBaHTOBble XapakTepUCTUKN sAepPHbIX COCTOAHUN.
TECTUPOBAHWE , NPUMEPHbIE BONPOChI:
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Mporpamma gucumnnuHbl "AtomMHas 1 aaepHas omsnka"; 011800.62 Pagmodhuamka; accucTeHT, K.H. ApuHuH B.B. , npodheccop, a.H.
(npodpeccop) ManHyToMHOB P.X.

1. XapakTepHble pa3Mepbl aTOMHOro siapa coctaensitot: a) 10-10m; 6) 10-15m; B) 10+15M. 2.
XapakTtepHoe sinepHoe Bpems: a) 10-10c; 6) 10-15¢; B) 10-22¢. 3. Sapsan npoToHa coctaenser: a) -1;
6) +1; B) 0. 4. M30TONbI 3T0: A) AApaA C OANHAKOBLIM 3aPSAA0BbIM YACIOM, OTINYAIOLINECS YACTIOM
HenTpoHOoB; 6) siapa C 0AMHAKOBbLIM MAaCCOBbLIM YACNOM, OTINYAIOWMECS 3aPSA0BbIM YACIOM; B)
ntobble paanoakTMBHble Hyknnabl. 5. HyknoHbl B sape yaepxusatotcs bnarogaps kakomy
B3aumopeincTeuno? a) Cnabomy; 6) cnunbHoMy; B) anekTpocnabomy. 6. dHeprust CBA3n sapa 3710: a)
aHeprus, HeobxoamMmas ons pasfaeneHuns aapa Ha CocTaBnsitoWwme ero HykNoHbl; 6) aHeprus,
Heobxoamnmas onst oToeneHns oT sapa 04HOro, camoro cnabo CBS3aHHOMO HYKNTIOHA; B) SHEprus,
Heobxoaumas onst oTaoeneHns 04HOro, camoro cnabo CBSA3aHHOIO 3NEKTPOHA. 7. DNEeKTPUYECKUiA
KBaOPYMNOJibHbIA MOMEHT: a) B3aMMOLENCTBYET C rpaAueHTOM 3N1eKTPMUYECKOro nons n nMeet
pasMepHOCTb nnowanu; 6) B3anMoaencTByeT ¢ rpafMeHTOM MarHMTHOrO NOMSt U UMEET Pa3MEPHOCTb
3apsa; B) B3aMMOLENCTBYET C rpaAneHTOM 3/1IeKTPUYECKOro nonsg n MMeeT pasMepHoCTb 3apsaa. 8.
dopmyna Bariusekkepa: a) nonyaMnmpuyeckoe BbipaxeHue Ons SHeprum cBa3n, OCHOBAHO Ha
obonoyeyHo Mmogenu sapa; 6) NonyaMnNMprYeckoe BbipaxeHne Ans aHeprum CBsiam, OCHOBAHO Ha
KanenbHOW MOOenu a4pa; B) NONyaMNUPUYECKOe BblipaXkeHue Ans NONHON SHeprun aapa, OCHOBAHO
Ha kanenbHow mogenu aapa. 9. o npowecTBuUn BpEMEHN B ABa pasa NpeBbIatoWeM nepuos,
nonypacnaga Kon-Bo paAuoHyKNNAOB: a) yMEHbLWNTCA B ABa pasa; 6) ymeHblNTCS B 4 pasa; B)
CTaHeT paBHbIM HyNIO (PagUoHYKNMAbl NOAHOCTLIO pacnagyTcs). 10. 3akKoH COXpaHEHUS YETHOCTU
ABNAETCH CNneACTBUEM NHBAPUAHTHOCTU CUCTEMbl OTHOCUTENbBHO: @) NPOCTPAHCTBEHHOIO OTPaXeHns;
6) TpaHcnsumu; B) nosopoTa. 11. SloepHblin MarHeToH. a) paseH MarHeToHy bopa; 6) B 2000 pas
6onble marHeToHa bopa; B) B 2000 pa3 MeHblie MarHeToHa bopa. 12. Taxenble sapa HecTabunbHbl
MO OTHOWEHWIO K anbda-pacnany BCNeacTBMe: a) KyIOHOBCKOro OTTankMBaHMs NPOTOHOB; 6)
KYNOHOBCKOro oTTankmBaHus HENTPOHOB; B) NpuHumna lMaynn.

Tema 14. SipepHble NnpeBpall,eHNs, pacnagbl U saepHble peakuuu.
Tema 15. Mogenu aToMHbIX siOoep.
TecTMpoBaHve , NpMMepHbIE BOMPOCHI:

1. B yem 3aknioyaetcs rnasHasg 3acnyra 060n104e4HON Moaenu sapa: a) B 00 bACHEHUN
CYLLECTBOBaHUS Marn4eckmx ymcen; 6) B KA4eCTBEHHOM ONMUCAHNN TEOPUUN OENEHNS TAXENbIX S4EP;
B) B ONUCaHNN 3aKOHOMEPHOCTEN anbga-pacnaga. 2. XapaktepHoe BpeMs NPsMbIX peakumi
coctaensiet: a) 10-10c; 6) 10-25c¢; B) 10-22¢. 3. Nepuron nonypacnana aTo: a) xapakTepucTuka
9(PPEKTMBHOCTY SiAEPHON peakunn; 6) BepOSITHOCTb Paan0akTUBHOIO pacnana; B) Bpems, 3a
KOTOpOE pacnafgaeTcs nonoBmHa paanoakTuBHbIX saep. 4. Kakoe nanyyeHme nMeet MakCuManbHyto
LnvHy npobera: a) anbga; 6) 6eta; B) ramma. 5. CnekTp anbga nanyyeHus aBnseTcs: a)
HenpepbIBHbIM; 6) AMCKPETHBIM; B) KBa3nHENPEPbIBHLIM. 6. CnekTp 6eTa nany4yeHuns aBnseTcs: a)
HernpepbIBHbIM; 6) ONCKPETHbLIM; B) KBa3NHENPEPbIBHbIM. 7. YeMy paBHbl 3apsa0BOe 1 MacCoBOe
yucna B peakumn: y + 14Si28 — 2Hed + ZXA Z = ;A = . 8. MNMouemy Tsaxenble sopa
NPEenMyLEeCTBEHHO UCMYCKAKOT anbga-4acTuubl, @ He NPOTOHbI AW S4pa OernTepus: a) CnyckaHme
OPYrnx YacTul 3anpeleHo 3aKOHOM COXPaHEHUS YeTHOCTK; 6) 13-3a NOBbLIWEHHOW YAENbHOM
SHeprun cBa3un anbga YacTuupl; B) Npuv NCNyCKaHUM OPYrnx 4acTul, HEBO3MOXHO COBMECTHOE
BbINOMIHEHNE 3aKOHOB COXPaHEHNS aHEpPrum N umnynbca. 9. BeposatHocTb nepexona E1 no
CPaBHEHUIO C BEPOSATHOCTbIO Nepexoaa E2: a) 3HaumTenbHO Bbiwe; 6) 3HAYUTENbHO HUXE; B)
nNpnbnuanTtensHo paeHbl. 10. SddekT Meccbayapa aBnseTcs cneacTBUEM: @) COBMECTHOIO
BbINMOMHEHUS 3aKOHOB COXPaHEHWS YHETHOCTM U M30CNUHA; 6) 3aps00BO HE3ABUCUMOCTU Si4EPHbIX
CWUnN; B) HEHYNEBOW BEPOSATHOCTM NepenayYm nMnynbca raMma KBaHTa KpUCTanimyeckon peleTke B
uenom. 11. Marunyeckme 4ymcna CoOOTBETCTBYIOT: &) KON-BY HYKIOHOB, MPY KOTOPOM MOHOCTbIO
3anonHeHa obonoyka s4pa; 6) Kon-By HyKNOHOB Ha BHELWHel 06onoyke 10pa; B) KON-BY HyKIOHOB Ha
BHYTPeHHe obonoyke sapa. 12. SloepHblii MarHeToH. a) paBeH MarHeToHy bopa; 6) B 2000 pa3
bonblwe MarHeToHa bopa; B) B 2000 pa3 MeHblue MarHeToHa Bopa 13. HYeMy paBHbl 3aps,00BOE U
maccoBoe ynucna B peakumm: 8014 —» ZXA + e+ +vZ = A=

Tema 16. CuHTE3 nerkunx spep.

Tema 17. Baumogencreue 3apsiXXeHHbIX YaCcTUL, BbICOKUX 3HEPrUy C BELLLECTBOM.
Tema 18. dnemMeHTapHbIe YacTULLbI.

TecTMpoBaHue , NpMMepPHbIE BONPOCHI:
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Mporpamma gucumnnuHbl "AtomMHas 1 aaepHas omsnka"; 011800.62 Pagmodhuamka; accucTeHT, K.H. ApuHuH B.B. , npodheccop, a.H.
(npodpeccop) ManHyToMHOB P.X.

1. YUemy paBHbl 3aps00BOe U MaccoBoe ymcna B peakummn: 8014 — ZXA +e++vZ = ;A=

. 2. K UICTMHHO HenTpanbHbIM YacTuLaM OTHOCSTCS: a) OTOH; 6) HENTPOH; B) 9NEKTPOHHOE
N MIOOHHOE HEMTPWHO. 3. 13 4ero cocToaT aapoHbl: @) NENTOHOB; 6) KBAPKOB; B) (OyHAAMEHTaNIbHbIX
6030HOB. 4. Pagnyc cnaboro B3aumoaeiicteusi coctaensieT: a) 10-10m; 6) 10-15m; B) 10-18m. 5.
PesoHaHcbl 370: @) BO36y>XAeHHbIE COCTOSIHMS KBapKoB; 6) BO3OYXAEHHbIE COCTOSIHUSI aApPOHOB; B)
BO30YyXAEHHbIE COCTOSIHMSA NENTOHOB. 6. 3aKOH COXPaHEHUSI SHEPrM OTHOCUTCA K: a) aaaUTUBHbBIM
3aKOHaM COXpaHeHust; 6) MynbTUMNAMKATMBHBIM 3aKOHAM COXPaHeHWs; B) K 060MM Bbllle
NepeYnCneHHbIM. 7. 3aKOH coxpaHeHnst 6apnoHHOro 3apsiaa HapywaeTcs: a) B CUIbHOM
B3anmogeicTenm; 6) B cnabom B3anMOLENCTBUAM; B) 1O HACTOSILEr0 MOMEHTa He Habnoaanoch ero
HapylweHus. 8. JlenTOHHble 3apsiabl YACTULbl U @aHTMYACTULbI: ) PaBHbI MO aBCONOTHOMY 3HAYEHWIO,
MPOTMBOMONOXHbI MO 3HaKy; 6) coBNafatoT; B) MOTyT OTAMYATbCSA HA MPON3BOMbHYIO BENNYMHY. 9.
Hanonte cooTBeTCTBME MEXOY MOHATMEM OU3MNYECKON BENMYUHBI J03bl U ee onpeneneHuem: 1.1,
OKCMNO3ULNOHHAS a) OTHOWEHWE CPedHEN SHepPrun, nepenaHHoOn N3ny4eHneM BELEeCTBY B
aneMeHTapHOM 06 beMe K Macce BellecTBa B 3ToM o6 beme, 1.2. MornoweHHas nosa 6) oTHoweHne
CYMMapHOro 3/1eKTPMYeCcKoro 3apsiia BCex MOHOB OAHOro 3Haka, 06pa3oBaHHbIX B 91EMEHTAPHOM
obbemMe BO3ayxa, kK Macce Bosayxa B aToM o6beme, 1.3. DkBMBaNeHTHas [03a B) Mepa pucka
BO3HMKHOBEHWS OTpuLaTeNbHbIX MOCNEACTBMIA 06Ny4eHnst BCEro Tena 4enoBeka u OTAeNbHbIX ero
OpPraHoB U TKaHEN C Y4eTOM X Pafamo4vyBCTBUTENbHOCTU, 1.4. DdhdpekTnBHAsA [03a r) NnponsseneHue
NOrNOWeHHO [03bl 06Ny4eHNs B OpraHe Uam TKaHW Ha COOTBETCTBYIOLWNIA B3BEWNBAIOLNIA
KoatppuumeHT ona gaHHoro snga unanydeHus. 10. Peakunsa neneHns BO3MOXHA ONs: a) TAXenbix
anep; 6) nerknx sinep; B) He 3aBnUcuUT ot Maccbl. 11. Mpu cMHTE3e nerkux saep sHeprus BbloenseTcs
3a CYeT: a) YBEeNIMYEHWS YaeNbHOW aHeprum cBsiaun; 6) yMeHbLEHWS Y aeNbHOW SHeprun CBs3u; B)
yBENMYEHNS SHEPrun KyNOHOBCKOro OTTaNnkMBaHUS NPOTOHOB.

Tema . UToroeasi popma KoHTpons
Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

BblwenpuBeaeHHble BONPOCHI K KOMOKBUYMaM U NPMMEPHbIE TECTbI BEAYT K PasBUTUIO CNeayowmx
komneteHumi: OlK-3, MNMK-4 n MNMK-9

AToMHas dpuamka.

KoHTponb ycnesaemocTu B (oOpMe KONNTOKBUYMa U UTOTrOBbIA KOHTPOSb B oopMe 3ayeTa.
Bonpocsl k 3a4eTy:

. NpoTuBOpEUmne 3aKoHOB OOTOIPEKTA KNAaCCU4eCKONn on3nKn

. mnynbc cpoToHa

. OnbIT Bapkna

. KorepeHTHas n komnToHOBCKasa NMHUA

. Knaccuyeckuin ananor agocpekta Pam3sayapa-TayHceHaa

. YpaBsHeHune ans sonH e-bponns

. [loyemy cocTosiHUS onucbiBalOTCA Nny4ammn?

. CobCTBEHHbIE COCTOSIHMSA

9. OCHOBHble CBOMCTBA COBCTBEHHbLIX COCTOSIHWIA

10. Kak onpegnenstotcs onepartopbl?

11. MNoyeMy onepatopbl 4ONXHbI ObiTb 3PMUTOBLIMU?

12. Cmbicn cocTostHnsa ¢_1*|fi_x>+ ¢ 2%|fi_y>.

13. Onepartop p_x

14. CpenHee 3Ha4veHune p_x B coctosHmm c¢_17*|fi_x>+ c_2*|fi_y>.

15. HeonpepeneHHocTb p_X B cocTosiHumM Cc_1*[fi_x>+ ¢_2%|fi_y>.

16. Y10 MOXHO cKka3aTtb 0 Habnoaaemblx, UMetoWwmnx obwme cobCcTBEHHbIE BEKTOPA?
17. O606LWeHHOe COOTHOLEHNE HEONPeaeNeHHOCTEN

18. KoopavHatHoe npencrasneHve

19. IMmnynbcHOe npencrasneHve

0O NO OB~ WN =
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20. KaHOHMYeckne KOMMyTaTBHbIE COOTHOLWEHMS

21. lokasaTb Ucxons U3 Buaa oneparopa p_i

22. [lokasaTb COOTHOLEHWEe HeonpeaeneHHocTn Men3eHbepra

23. Onepatop opbuTtanbHoro MomeHTa L

24. YpasHeHue WpenunHrepa

25. Oneparop asonouunmn

26. [lmHammnyeckoe ypaBHeHMe B kKapTuHe [eii3eHbepra

27. InHamnyeckoe ypaBHeHWe B KapTUHe B3anMOLENCTBUS

28. Kak gokasbiBaeTcs HecoBMmecTHOCTb L X, L ymnlL z

29. Bug onepatopa L_z

30. CobCcTBEHHBI BEKTOP 1 COOCTBEHHbIE 3Ha4YeHms L' 2 n L z

31. MoMeHTHbI 6a3unc

32. YpasHeHue WpenmHrepa B kKoopaAnHATHOM npeacTasneHnm

33. YpasHeHue WpenumHrepa B UMnynbCHOM npeacTasneHnmn

34. CraumnoHapHoe ypaBHeHue WpeaunHrepa

35. OnpepnenuTb cpegHee 3Ha4YeHne KOopanHaThl X YacTuLbl B IME B OCHOBHOM COCTOSIHUW.
36. OnpenennTtb HeonpeneneHHOCTb KOOPANHATBI X HacTULbl B IME B OCHOBHOM COCTOSIHUN.
37. Onpepnenutb cpegHee 3Ha4YeHne nMnynbca p_X 4acTuubl B SME B OCHOBHOM COCTOSIHUMN.
38. Onpenenutb HeonpeneneHHOCTb UMMyNbca P_X 4acTuLbl B SIME B OCHOBHOM COCTOSIHUMN.
39. SHepreTuyeckne yposH1M atoma Bogopoaa

40. ToHKas CTpykTypa aTomMa Bogopona

41. JlamboBckuin cosur

42. KBaHTOBbIE YnCna

43. CobCTBEHHbIE BEKTOPbI M 3HA4YEHWSs onepaTopa NONHOro MOMEHTA KONMYEeCTBa ABUXEHNS J
44. CnuH

45. VIHBapraHTHOCTb 1 3aKOHbl COXPaHEeHUs

46. ToxOecTBEeHHble YacTulbl 1 cTatucTnka. PepMnoHbl 1 6O30HbI.

47. CBA3b CnvHa 1 CTaTUCTUKM.

48. Kakas KoHCTaHTa ABUXEHUS CBSA3aHA C MHBAPWMAHTHOCTbIO OTHOCUTENbHO 3epKanbHOro
oTpaxeHusa?

49. OnpenennTb YETHOCTb COCTOSHUSA ~2D_3/2

50. Matpuua Maynm

51. MHOrosnekTpoHHbIE aTOMbI

52. Kak onpenensietcs YACNo COCTOSIHUIA B 9NEKTPOHHO 060n04Ke

53. B L-S cBsA3u onpenenntb TEPMbl U COCTOSIHUS B KOHGUrypaumm 2p3p
54. B j-j cBSI31 onpenennTb TEPMbl 1 COCTOSIHUSA B KOH(pUrypaumm 2p3p
55. Mpasuna otbopa

56. lNaparenuin n optorenuin

57. PaspeweH nn nepexoa: "3P_2 -> 73S _1, "3P_2 -> "MP_1, "3P_2, obpazoBaHHoro n3 I1=1 un 12=0
B ~3D_2, o6pasoBaHHOro ua [1=2 un 12=1?

58. OnpepennTtb KOHGUrypauuio 1 oCHoBHoe cocTtosiHue: _5B; 13Ar; _20Ca

ApnepHas dusumka.

KoHTponb camocTosiTenbHo paboTbl CTYAEHOB B BUAE KOHTPOJbHbIX PaboT (3 KOHTPONbHbIE PaboThbl
3a 6 cemecTp B oOpMe TECTOB).

MpuMepble BONPOCHI K 3a4eTy:

1. AOpo kak cnctema CBA3aHHbIX HYKNOHOB. 3oTonbl, n3obapbl. 3apsa sapa. Macca sapa,
n3mMepeHne macc saep n vactuu. Msotonnyeckme acpekThl.
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2. SloepHble peakumn nog OerCTBMEM raMMa-KBaHTOB.

3. OHeprus ceasu. Monyamnupuyeckas popmyna Beruzekkepa onst SHEPrum cBA3M OTHOCUTENbHO
HYKNOHOB.

4. [leneHune taxenbix aaep. MexaHnam peakuuun geneHus. lNapametp aenenus. LlenHas saoepHas
peakums.

5. CnNuH 1 MarHUTHbIR MOMEHT sapa. MeToabl U3MepeHns 3TUX XapakTePUCTUK. 3aKOHOMEPHOCTM
bopmunpoBaHmsa cnuHa appa.

6. ObonoyeyHas momenb, ee omanyeckoe 060cHoBaHME. KBaHTOBbIE XapaKTepUCTmKm
00HOYACTUYHbIX COCTOSHUIA.

7. HYeTHOCTb, 3aKOH COXPaHEHNS YETHOCTU. DKCNepuMeHT By. HeTHOCTb, 3aKOH COXpaHEeHUS
4EeTHOCTU. YeTHOCTb a4pa Kak CUCTEMbI HacTuLL.

8. Peakunn obpazoBaHns TpaHCYypPaHOBbIX 3/IEMEHTOB.

9. CtaTtnyeckune aneKTPOMarHUTHblE MyNbTUNONHBIE MOMEHTbI S4ep. DNEKTPUYECKINI
KBaLpYNObHbIA MOMEHT. DNEeKTPUYECKUIA KBAAPYMNONbHbIA MOMEHT. KBaapynonbHOE CBEPXTOHKOE
pacLienneHue.

10. eneHune TaXenbix s4ep, CNOHTAHHOE U BbIHYXAEHHOe. QHeprust npespaileHns. Ceoinctea
NPOLYKTOB NpeBpaLeHns.

11. SlnepHble NpeBpalleHunst, pacnanbl U saepHble peakumm. Oblwme 3aKOHOMEPHOCTHU:
XapakTepPUCTNKN BEPOSTHOCTN NPEeBpPaLLEHNS.

12. O6onoyeyHas mogenb. CnNnH 1 YETHOCTb Sapa B 060N0YEYHON MOLENN.

13. SlnepHble NpeBpalleHunst, pacnanbl U SAepHble peakunm. 3akoHbl COXPaHEHWS, SHEPTUS
npespalleHus. NMoporosas aHeprus S4epHON peakumm 1 NpoLecca PoXAeHNs HYacTuu,.

14. KanenbHasa mogenb Aanpa. KonebaTtenbHble COCTOSAHUS A0pa, X KBaHTOBbIE XapakKTepUCTUKI.

15. PaanoakTnBHOCTb €CTECTBEHHAS U UCKYCCTBEHHASA. 3aKOH paanoakTMBHOMO pacnaga.
AKTUBHOCTb. EOMHMUBI aKTUBHOCTW.

16. CuHTe3 nerknx sigep. TepmosinepHblii cuHTed. CuHTe3 B 3Be3aax. [Npobnema ynpasnsiemoro
TEPMOSIAEPHOro CUHTE3a.

17. Anbpa-pacnan. Cnektpbl anbha-4actuu. 3akoH ['errepa-HaTttona. MexaHnsm anbha-pacnaga.

18. B3aumonencTeme 3apsixKeHHbIX YacTuL, BbICOKMX 3Hepruii ¢ BewwecTsoM. Motepun aHepruu,
KpvBas bperra, npober.

19. beta-pacnan. QHepreTuyeckme cnekTpbl NPOAYKTOB pacnana.

20. Bzanmogeincteune 3apPSAXEHHbIX YHaCTuL, BbICOKUX SHepFMVI C BewecTBoM. MexaHun3mbl
B3aMMOLENCTBMSA, BNNAHNE Ha CBOWNCTBA cpenbl. dunaunyeckne oCHOBbI OJO3NMETPUN. PacuyeTnbl
3awnTbl OT NOHUINPYHOLWNX I/I3}'Iyl-leHI/|I7I.

21. Namma-unanyyeHve snep. BHyTpeHHsIs koHBepcus. ddpdpekT Meccbayapa.
22. Obwwue cBoincTBa aneMeHTapHbIX YacTuu. Knaccudpmkaums. Hactmusl n aHTMyacTuubl.
23. AloepHble peakuun ¢ obpaszoBaHMeM cocTaBHoro sapa. Obwme 3aKOHOMEPHOCTH.

24. O6lWre CBOICTBA 3NeMeHTapHbIX YacTul. MexaHn3Mbl B3aMOAENCTBUS YacTuL,. 3aKOoHbl
COXpaHeHus.

25. Mpsamble saepHble peakummn. Vicnonb3oBaHne NpsiMbIX SAEPHbIX peakuuii 4ns onpeneneHns
KBAHTOBbIX XapaKTePUCTMK SAEPHbLIX COCTOSHUIA.

26. CunbHble B3aMOLENCTBNS 1 CTPYKTYpa aapoHOB. KBAapKX 1 FHOOHbI.

7.1. OcHOoBHas nuTeparypa:

AtomHas dpusuka. OcHoBHasa nuteparypa:

1. Kypc obuweit gonaukn: YyebHoe nocobue / K.b. KaHH. - M.: KYPC: HALL IHDPA-M, 2014. - 360 c.:
60x90 1/16. (nepennet) ISBN 978-5-905554-47-6, 700 ak3. Kypc obwei domsnku: YyebHoe nocobue
/ K.B. KaHH. - M.: KYPC: HUL, MH®PA-M, 2014. - 360 c.: 60x90 1/16. (nepenneT) ISBN
978-5-905554-47-6, 700 ak3. http://www.znanium.com/bookread.php?book=443435

9bC "3HaHnymM"
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2. dunsnka. BonHoeas onTtuka. KBaHToBas npupona nany4eHust. neMeHTbl aTOMHON 1 i OepHON
dounaunku: Yueb. noc. / C.1.KyaHeuos, A.M.JTnaep - 3-e n3a., nepepab. n gon. - M.: By3os. y4eb.:
HUL MH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0, 500 ak3. Pexum goctyna:
- http://znanium.com/bookread.php?book=438135

9BC "3HaHunym"

3. CuByxuH, Omutpuin Bacunbesuy. Obwmin kypc domamnku: yuebHoe nocobue ans sy3os: B 5 Tomax /
L. B. CuByxmH.?Mocksa: ®Punamarnut, 2006.7; 22 cm. 113

AnepHas gouauka. OcHoBHasa nuteparypa:

1. KanutoHos, . M. BeeneHue B donamnky aapa v yactu, [9nekTpoHHbIn pecypc] / . M. KanuTtoHos.
-4-e n3ga., - M. : PUSMATIINT, 2010. - 512 c. - ISBN 978-5-9221-1250-5. Pexxum poctyna: -
http://e.lanbook.com/view/book/2189/page2/

9bC "NaHb"

2. 1. Kypc obuweit domaunkn: YuebHoe nocobue / K.b. KaHH. - M.: KYPC: HALL UHDPA-M, 2014. - 360
c.: 60x90 1/16. (nepenneT) ISBN 978-5-905554-47-6, 700 3k3. Kypc obuwei dpnankn: Y4ebHoe
nocobve / K.b. KanH. - M.: KYPC: HL MH®PA-M, 2014. - 360 c.: 60x90 1/16. (nepenneT) ISBN
978-5-905554-47-6, 700 ak3. http://www.znanium.com/bookread.php?book=443435

9bC "3HaHnym"

3. dusunka. BonHosas ontuka. KeaHtoBas npypona nsny4eHust. nemMeHTbl aTOMHOW U S 4ePHON
ouauku: Yueb. noc. / C.U.KysHeuos, A.M.Jlugep - 3-e n3a., nepepab. n gon. - M.: By3os. y4eb.:
HNLU MH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0, 500 aks.
http://www.znanium.com/bookread.php?book=438135

9BC "3HaHunym"

7.2. lononHutenbHasa nuteparypa:

AtomHas dpuamka. [JononHutenbHasa nuteparypa:

1. ATOMHas comauka. TeopeTmyeckne oCHOBbI U nabopaTtopHblii NpakTukym: Yu. noc. / B.E.pakos,
C.A.Mackeswuu 1 ap.; Nop 06w, pea. A.MN.Knuwerko. - M.: UH®PA-M; MH.: HoB. 3HaHue, 2011. -
333c.: 60x90 1/16. - (Bbiclwee 06p.). (M) ISBN 978-5-16-004688-4, 800 ak3. Pexum gocTyna: -
http://znanium.com/bookread.php?book=218015

9BC "3HaHuym"

2. Obwas gouaunka: pykoBoACTBO Mo nabopaTopHOMy npakTukymy: YuebHoe nocobue / MNopg pen. U.B.
KpbiHeukoro, B.A. Ctpykosa. - M.: UH®PA-M, 2012. - 596 c.: 60x90 1/16. - (Bbicwee
obpasosaHue). (nepennet) ISBN 978-5-16-003288-7, 2000 3k3. Pexum pocrtyna: -
http://znanium.com/bookread.php?book=345060

9BC "3HaHuym"

ApnepHas pusmka. JononHutenbHasa nuteparypa:

1. ®usuka.: Yueb. / A.A.MuHckuin, I.1HO.Mpakosckmit; MNon obw,. pea. npod., 4.9.H. KO.N. Ouka, H.C.
lMypbiwesow - 3-e n3a., ncnp. - M.: dopym: HAL MHPPA-M, 2013. - 560 c.: un.; 60x90 1/16. -
(MpodpeccunoHanbHoe obpasosaHme). (n) ISBN 978-5-91134-616-4, 1500 ak3. Pexum poctyna: -
http://znanium.com/bookread.php?book=375867

9BC "3HaHuym"

2. MpoHkunH, H. C. ObecneyeHne 6e3onacHoCTM obpalleHnst ¢ paanoakTMBHbLIMU OTX0AaMW
NPeanpUsTUA S0ePHOro TOMIMBHOIO LMKNa [SnekTpoHHbIA pecypc] : y4eb. nocobue / H. C.
MpoHkuH. - M.: Jloroc, 2012. - 420 c. - ISBN 978-5-98704-599-2.
http://www.znanium.com/bookread.php?book=469413

9BC "3HaHunym"

7.3. UHTepHeT-pecypcChl:

JononHutenbHble MaTepuansl - http://en.wikipedia.org/wiki/Hydrogen_atom

Kypc nekumin no soepHomn gomasmke npodd. VI.H. bekmaHa - http://profbeckman.narod.ru/YadFiz.htm
Nexummn npodpeccopa b.C. NwxaHosa - http://nuclphys.sinp.msu.ru/lect/ishkhanov2014/index.html
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Jlekummn npogoeccopa .M. KanutoHosa - http://nuclphys.sinp.msu.ru/lect/kapitonov2014/index.htmi
AnepHas usunka B VIHTepHeTe - http://nuclphys.sinp.msu.ru/

8. MarepuanbHo-TexHU4eckoe obecrneueHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncuunnuHbl "AToMHas 1 agepHas pusunka” npegnonaraeTt UCnonb3oBaHUe Cremyowero
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopus
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAMNAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOIO NPOEKTOPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAeriChl
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNieHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMM, MPaAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowmxcs B yA06HON 1 OOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLecce 0by4yeHmns BCex
KopriopaTtusHbIX pecypcoB. MynbTmeoniiHasa ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pPYA0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEeKTPOHHO-bmbnnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeaocTaBieH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT npon3BeneHns KPpYnHERLNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylwmnx By30B CTPaHbl, BbICOKOKBANNPULIMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. doHp 6ubnnotekn COoOPMmMPOBaH C y4ETOM BCEX
N3MEeHeHNn 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNHOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopeddeparthbl, AuccepTauun, aHUMKIONeann, CNoBapu N CIPaBOYHUKN,
3aKoHo4aTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue N3naHnsa n n3naHms,
BbiNyckaemble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX roOCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHo cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NPenocTaBeH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTeENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BepCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmMarbHOMy KONMMYECTBY NMPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX N CMEXHbIX NPaB.

Ayantopum ans NpoBeneHNst MOTOKOBLIX NEKLIMA.
NabopaTtopus obwero prnanyeckoro NpakTMkyma no aToMHoO usnke

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BINO un yyebHbIM nnaHom no
HanpasneHuto 011800.62 "Paguoduauka"” n npodounio NoarotoBkN TenekoMMyHUKaUNOHHbIe
CUCTEMbI M UHAPOPMALMOHHbBIE TEXHONOTUN .
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