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Mporpamma gucumnnuHel "AtomHas comsuka"; 03.03.02 "dusnka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CtpaHnua 2 13 9.




Mporpamma gucumnnuHel "AtomHas comsuka"; 03.03.02 "dusnka".

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) MainHyTanHoB P.X. (Kadeapa onTuku n
HaHodpoToHUKN, OTaeneHue couaukn), Renat.Gainutdinov@kpfu.ru ; noueHT, K.H. (noueHT) MyTbirynnuHa A.A. (Kadenpa
obuei gousnku, OtaeneHne gusnkm), Aigul. Mutygullina@kpfu.ru ; noueHT, k.H. Xamanees M.A. (Kadpenpa onTtuku n
HaHopoToHUKN, OTaeneHne counaukn), Marat. Khamadeev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLun npuobpeTtaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrlIK-3 CNOCOBHOCTBLIO MCMONb30BaTh 6A30BbLIE TEOPETUYECKNE 3HAHNS (OYHAAMEHTANBHbIX
pa3nenos obuie N TEOPETUYECKON (PU3UKN AN PelleHNs TPOGECCUOHANBHbBIX
3apad
NnK-3 rOTOBHOCTbIO NPUMEHATbL Ha NPakTMKe NpogoeccnoHarbHble 3HaHnsa Teopun u
METOL0B (PU3NYECKUX NCCNESOBaAHNN
MNK-5 CMOCOBHOCTBIO MONb30BaTbCS COBPEMEHHbIMM MeTofamm 06paboTku, aHanmnsa u
CVHTE3a (PM3NYEeCKOo MHGopMaLMK B 3BpaHHOM 0b6nact oU3n4ecKmnx
nccnenosaHuin
NnK-9 CNOCOBHOCTbIO MPOEKTMPOBATL, OPraHW30BbIBATL M aHANM3MPOBATh Nefarormieckyto

.0eATeNbHOCTb, obecne4nBas nocnenoBateNlbHOCTb U3/T0OXEHUA MaTtepunana u
MeXancumnnmnHapHble CBA3N CpVI3VIKI/I C opyrmMm oucunnnmHamm

O6yyatolmincs, 0CBOMBLINA LUCLMUMANHY (MOOYNb):

JonxeH 3HaTb:

- 9KCrepuMeHTasbHble OCHOBbI COBPEMEHHOM aTOMHON (OU3UKU 1N KBAHTOBOW MEXaHWKMW;

- 3aKOHOMEPHOCTW aTOMHOW (PM3KKK, ONpeaensowmne CBONCTBA aTOMOB U NEPUOLNYHOCTb UX UBMEHEHNS;
- OCHOBHbIE CBOICTBa aroma BoaopoLa.

JonxeH ymeTb:

BblHNCNATb dHepreTndeckmne ypoBHU N HYaCTOThbl CNEeKTpabHbIX NWHWIA aToma BOOOpoOA4a; onpenenstb CBOWMCTBA
aTOMOB B 3aBMCMMOCTMW OT COCTOSIHWUIA, B KOTOPbIX OHWU HaXoOATCA.

HonxeH Bnagetb:

- METO4aMu pelleHns 3anay, CBA3aHHbIX C HaX0XAEHWEM CBOMCTB aTOMHbIX COCTOSIHUN;

- COBPEMEHHOI dhnamyeckoii annapaTtypoit n obopyaoBaHueM;

- MeTogamu paboTbl C COBPEMEHHbLIMM 06pa3oBaTebHbIMM 1 MHGOPMALMOHHBIMU TEXHONOMUSIMM

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

- K pPeLeHunto 3aay, CBA3aHHbIX C HAXOXAEHNEM CBOMNCTB aTOMHbIX COCTOSIHUIA;

- 9KCNNyaTMpoBaTb COBPEMEHHYIO COU3NYECKYLo annapaTtypy 1 obopyanoBaHue;

- paboTatb C COBpeMEeHHbIMU 06pa3oBaTenbHbIMI U MHOPOPMALIMOHHBIMI TEXHONOTUAMU

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.19 AucumnnvHbl (Mogynm)" OCHOBHOW NPOgECCUOHANTbHON
obpaszoBatenbHoi nporpammbl 03.03.02 "duraunka (He NpesycMoTPEHO)" 1 OTHoCUTCS K 6a30BOA
(obwenpodeccroHanbHo) YacTu.

OceauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem gucumnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHWeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOoCTb ANCLIMINHBI COCcTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 54 yaca(os), B TOM 4yncne nekuum - 36 4yaca(oB), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).
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CamocTtositenbHas pabota - 18 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHLL: 3K3aMeH B 5 cemecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboTbl,
N Pa3.|1em>|\|'I gz;;;:nnuubl / Cemectp nx T;()g.z,gg:)l(()ocrb CaMo:L%sgfaanaﬂ
R e e

[ L Kopyogpmecaiera | 5 | 4 | : z
5 l’ﬁrgo%aisgzésue cBoKcTBa 5 4 5 0 5
3. Ice)(l;w%g;-l,mﬂmv.lCerTHOCTb ATOMHbIX 5 4 > 0 5
ot e | 5 | 4 | 2 : :
5| noremn Toxneoraonme vaons. | 5 | 4 2 0 :
5 a0 RapoAONOAOGALE Aroms. 5 | ¢ 2 0 ?
7.Tema 7. MHOrO9neKTPOHHbBIE aTOMbI. 5 4 2 0 2
8. L’gﬁ:l(?/h.CTpoeHme 1 cBONCTBA 5 4 5 0 5
9.Tema 9. ATOM BO BHELLHEM MONeE. 5 4 2 0 2

toro 36 18 0 18

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)
Tema 1. KopnyckynsipHbie CBOMCTBA 3/1€KTPOMarHUTHbIX BOJIH.

KopnyckynsipHble CBOMCTBA 9N1eKTPOMArHUTHbIX BONH. OTKpbITUE dooToadpdoekTa. [MpoTrBopeyre 3aKoHOB
hoTOo3ahdoEKTA 3aKOHaM Knaccuyeckoi cousmku. mnynsc dpotoHa. ToMcoHoBckoe paccesiHue. OnbiTol Bapkna. OnbiTbl
KomntoHa. PaccesHue cBeTa ¢ KOpnyckynsipHO To4YKM 3peHust. ddogpekT KomnToHa.

Tema 2. BonHoBble CBOMCTBa MMKpOYacTuL,.

BonHosble cBolicTBa MUKkpoyacTul,. JndpakunOoHHbIA OMbIT 1 KBAHTOBOE NOBEAEHNE 3NIEKTPOHOB. SIBNEeHNe KBaHTOBOW
uHtepdepeHuun. OnbiThl [ascoHa n Ixepmepa. OddpekT Pamaayspa-TayHceHpa. ['unoTesa Jlyn ne Bpoins.
YpaBHeHus ne bpoiins. YpaeHeHus Menbmronbua v WpenuHrepa ons BonH oe bpoiins. HeobxoauMocTs BEPOSTHOCTHON
WHTepnpeTaunm KBaHTOBbIX SBIIEHUIA.

Tema 3. OUCKPETHOCTb aTOMHbIX COCTOAHUMN.

JnCcKpeTHOCTb aTOMHbIX COCTOSIHUIA.Knaccuyeckas Teopus nsnydeHms YepHoro tena. JnckpeTtHOCTb aTOMHbIX
COCTOSIHUIA. ATOMHbIE CNEKTPbI. OKCNepUMeHTanbHble 3aKOHOMEPHOCTU B NIMHEYaTbIX cnekTpax.HecoBMecTMmMocTb
3aKOHOMEPHOCTENMN3NY4EHNS C Knaccm4yeckummn npeacraeneHmsammn. MarimTHble ceoicTtea atomos. OnbiThl WTepHa n
Nepnaxa. OTkpbITME cnvHa anekTpoHa. Mogenb atoma TomcoHa. OnbiThl Pesepdpopaa no paccesHnio anbga-4acTuL.
MnaHeTapHas momenb atoma. Moctynatel Bopa . O6bsCHEHNe KoMBHaUMOHHOro NpuHuMna. Mogens atoma Bopa

Tema 4. KBaHTOBOMEXaHMYeCKOe onucaHue aToOMHbIX CUCTEM.

KBaHTOBOMEXaHN4YeCcKoe onncaHne atoMHbIX cUcTeM. MNoHSTMEe KBAHTOBOrO COCTOSIHUS. [MpuHUMN cyneprnosnumn.
MoHsITMe 06 onepaTtopax domanyecknx BennyuH. Ctatuctuyeckne ceoicTea Habmoaaembix. CpefHee 3HaYeHue
gou3mnyecknx senuyrH. YpasHerue WpeauHrepa. MNpeactaenenus WpenuHrepa v MeizeHbepra. CtaumoHapHbie
coctosiHus. CtaumoHapHoe ypaBHeHve LWpenuHrepa. MpsmMoyronbHas noteHumanbHas ama

Tema 5. KBaHTOBasi MexaHUKa CUCTEMbI TOXAECTBEHHbIX YacTuUL,.

KBaHTOBas MexaHmKka CUCTEMbI TOXAECTBEHHbIX YacTuL,. TeMbl: CUMMETPUYHBIE N @HTUCUMMETPUYHBIE BOTHOBbLIE
pyHKUMK. Bo3oHbl 1 chepMmroHsbl. NoHATHMe 0 pacnpeneneHnn Bose-SiHwTenHa 1 o pacnpeaeneHun Pepmu-Anpaka.
MpuHumn Maynn.

Tema 6. AToM BOgopoAa U BOAOPOAoNofo6HbIe aTOMbI.
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AToM BoAopoa 1 BogoponononobHble atoMbl. KBAHTOBaHE MOMEHTA KONMYECTBa ABMXeHUs. Cdhepuyeckne goyHKLNMN.
YPOBHU SHEPrUM 1 KBAHTOBbIE YMCNA 3NEKTPOHA B aToMe Bonopoaa. OpbuTanbHbli 1 MOMHbBIA MOMEHTHI KONMYECTBA
IBUXeHNS.KBaHTOBO MExaHMYeCcKoe NpaBuio CNOXeHWs YrioBblX MOMEHTOB. CNuH-opbuTanbHoe B3anMoLeiCcTBre 1
TOHKas CTpykTypa. JlamboBckuii copur. Cxema ypoBHEl aHeprin BoAopoaononobHoro atoMa. YeTHoCTb.
BsavmopeiicTere aToMOB ¢ nonem nanydeHns. Cnektpbl atomos. [MpaBuna otéopa.

Tema 7. MHOroaneKTpoHHbIe aTOMbI.

MHOroanekTpoHHble atoMbl. Tembl: MprubnrxeHHas xapakTepucTKa OTAENbHbIX 3EKTPOHOB KBAHTOBLIMM YMCAMU N U i.
MoHsITVE 0 3NeKTPOHHON KoHGUrypaumu. MprmeHeHue npuHumna Maynu. SnekTpoHHbIe 060M104KM atoMa 1 KX
3anosHeHve. BekTopHoe cnoxeHune yrnoBbix MOMEHTOB W TUMbl CBS3W. HopManbHas 1 jj cesiau. PacnpeneneHne TepMoB
npw HopManbHol cBsau. Mpasuno XyHaa. dranyeckoe 06bSCHEHME NeproLMYeckoro 3akoHa. BaaumonericTeme
3/1EKTPOHOB B MHOTO3/IEKTPOHHOM atoMe. YPOBHU 3HEprum atoma renust. YIwMpeHue crekTpanbHbIX TMHUA.
PeHTreHoBckme cnekTpbl. 3akoH Moaenu. deneHune Oxe. YPOBHU SHEPrUW 1 CNIEKTPbI aTOMOB LUENOYHbIX METaIIOB.

Tema 8. CTpoeHMe 1 CBOMCTBA MOMNEKYI.

CTpoeHue 1 ceoiicTBa Monekyn. Buapl fBuxeHus B Monekyne. dopma 1 paamep Monekyn. nekTpoHHbIe 060N0uKN U
XuMnyeckas cs3b. BpawartenbHble, konebaTenbHble U 9NEKTPOHHbBIE CMEKTPbLI MONEKY.

Tema 9. ATOM BO BHELLHEM rnoJe.

ATOM BO BHeWwHeM none. CBA3b MeXay MEXaHNYECKMM U MarHMTHbIM MOMeHTaMm atomoB. OnbIT OiHWTenHa-ae [asa.
PacwenneHne aHepreTnyecknx ypoBHEN npy NOMELWEHUN aToMa B MarHMTHOe none. PaclenneHme nuHMin n3ny4eHns.
OdbdpekT 3eemaHa. ONeKTPOHHbIV NapamMarHUTHbIA Pe30HaHC. S AepPHbIN MarHUTHbIA PE30HAHC.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboThl o6yyatoLMxcs no
AucuunnuvHe (Moaynio)

CamocTositenbHas pabota obyyaowmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSTENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAHE.

OpraHunsauus caMocTosTenbHol paboTbl 06yHarowWmxcst PpernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepanbHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

"aliHyTamHOB, P.X. [Mapanokcbl KBAaHTOBOW MEXaHWKMW: KBAHTOBbIV napanokc 3eHoHa / P.X. ainHyTanHoB, A.A.
MyTbirynnuHa. Y4ebHo-meToanyeckoe nocobue Asis MarmcTpaHToB NepBoro rofa obyvyeHmst onanyeckoro oakynbteTa.
HayuHbili pepakTop - M.X. Canaxos. - 2009. - KasaHb, KI'Y. - 18 ¢.(1.5 n.n.), 50 aka. -
http://shelly.kpfu.ru/e-ksu/docs/F1341557413/Zeno.paradox.pdf

KoHosanosa O.A.,aiHyTanHoB P.X., UnbuH .T"., CubratynnmH M.9 MeTtonmyeckue ykasaHusi K BbINONHEHMIO
nabopa-TopHoi paboTbl N0 aTOMHO gounsnke ?I ennin-HeoHOBLIV nasep? //YuebHo-meToanyeckoe nocobue.- KasaHb,
2012, 60 c. - KoHoeanosa O.A.,l"aiiHyTauHoB P.X., UnbuH .I"., Cubratynind M.3 Metoanyeckue ykasaHusi K
BbINONHEHUIO fabopa-TopHoM paboTbl Mo aTOMHON dpuaunke ?Ienunii-HeoHoBbIV nasep? //Y4ebHo-MeToan4eckoe nocobue.-
KasaHb, 2012, 60 c.

ONEeKTPOHHBIA NapaMarH1THbIl pe3oHaHc. MeToauyeckme ykasaHus K BbINONHEHNIO nabopatopHbix paboT no domaunke
aTtoMHbIx sBneHuid/ P.X. ManytanHos, I.I. UnbuH, O.W. Kamanosa, E.B. CapaHaaes, M.X. Canaxos.
Y4yebHo-MeToanyeckoe nocobre ans CTyOeHTOB TPETbero Kypca guandeckoro gpakynbteta. - 2005. - KasaHb, KIY. - 22
c.(1.5 n.n.), 50 aka. - http://shelly.kpfu.ru/e-ksu/docs/F545596313/ZeemanEff_EPR.pdf

6. POHA, OLLEHOUYHbIX CPEeACTB N0 AUCUUMNIMHE (MOAYNIO)

DoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNOYaeT OLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS crenyiolas uHpopmMaums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

ariHyTomHoB P.X., Kanaues A.A., MyTbirynnuna A.A., Xamazees M.A., Canaxos M.X. Baaumogencteme aToMoB C Nojnem
nasepHoro nanyyYyeHns n pesoHaHcHas dnyopecueHums. Kasanb 2013, 32 c. -
http://shelly.kpfu.ru/e-ksu/docs/F1215185736/metodichka.VZAIMODEJSTVIE.ATOMOV.S.POLEM..pdf

"ariHyTamHOB, P.X. Mapanokcbl KBAHTOBOW MEXaHWKKW: KBAHTOBbIM Nnapanokc 3eHoHa / P.X. ManHyTanHoB, A.A.
MyTeirynnmHa. YuyebHo-mMeTonmyeckoe nocobue ons MarucTpaHToB Nepeoro rofa obydeHns onanyeckoro goakynbreTa.
HayuyHbii pepakTop - M.X. Canaxos. - 2009. - KasaHb, KI'Y. - 18 ¢.(1.5 n.n.), 50 aka. -
http://shelly.kpfu.ru/e-ksu/docs/F1341557413/Zeno.paradox.pdf

JononHutensbHble maTepuansl - http://en.wikipedia.org/wiki/Hydrogen_atom

KoHoBanosa O.A.,aiHyTanHoB P.X., UnbuH .I"., CubratynnmH M. MeTtonmyeckue ykasaHusi K BbINMONHEHMIO
nabopa-TopHoi paboTbl N0 aTOMHOW gounsnke ?I ennin-HeoHOBGI nasep? //YuyebHo-MeToauyeckoe nocobue.- KasaHb,
2012, 60 c. - http://shelly.kpfu.ru/e-ksu/docs/F1793730712/He_Ne.pdf

ONeKTPOHHBI NapaMarHUTHbI pe3oHaHc. MeToauyeckme ykasaHus K BbINoNHEHNIO nabopatopHbix paboT no domanke
aToMHbIX sBneHuid/ P.X. MainytanHos, I.I". UnbuH, 0.W. Kamanosa, E.B. CapaHnaes, M.X. Canaxos.
Y4yebHo-MeToanyeckoe nocobre Ans CTyOeHTOB TPETbero Kypca guandeckoro gakynbteta. - 2005. - KasaHb, KI'Y. - 22
c.(1.5 n.n.), 50 aka. - http://shelly.kpfu.ru/e-ksu/docs/F545596313/ZeemanEff _EPR.pdf

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

B Xone nekumMOoHHbIX 3aHATUIA BECTU KOHCMEKTUPOBaHWe y4ebHoro matepuana. Obpalate BHUMaHWEe Ha Kateropum,
ChOPMYIMPOBKYM, PACKPbIBAKOWMNE COAEPXAHNE TEX UMW UHBIX SBNEHUIA 1 NPOLECCOB, HAyYHbIe BbIBOAbI 1 NPAKTUYECKME
pekoMeHaauun, MONOXMTENbHDBIA OMbIT B 0PAaTOPCKOM MUCKyccTBe. XenatenbHo 0CTaBuTb B paboyrx KOHCNEKTax Nons, Ha
KOTOPbIX Aenatb MOMETKU U3 PEKOMEHAOBAHHON NTEPATYPbI, OONOMHSAIOWME MATEPUAN NPOCAYWAHHOM NEKUMM, a TakXe
noayepkmBatoLme ocobyto BaXHOCTb TEX MU MHbIX TEOPETUYECKMX NONOXEHUIA. 3aaaBaTb NPenonaBaTento yTouHsowWwme
BOMPOCHI C LIENbI0 YACHEHUS TEOPETUYECKMX MONOXEHWUIA, PA3PELLEHNS CMIOPHbBIX CUTYaLWiA.

B Xxone noaroToBKM K TECTUPOBAHUIO U3YYNTb OCHOBHYIO NUTEPATYPY, 03HAKOMUTLCS C LOMOMHUTENBHOW NNTEPATYPONA,
HOBbIMY MyBnMKaUMsAMK B NEPUOANYECKNX N3OAHNSAX: XypHanax, rasetax u 7.4. [pun aToM yyecTb pekoMeHaaumum
npenogasatens n TpebosaHus yuebHoi nporpammbl. JopabatbiBaTh CBOM KOHCMEKT NEKUUW, AeNasi B HEM
COOTBETCTBYIOLLME 3aNUCK N3 NUTEPATYPbI, PEKOMEHLOBAHHOI NPernoaaBaTeneM n NpeLycMOTPEHHOR y4ebHo
nporpammoi.
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N3yueHune gucumnnuHbl cnepyeT HaumHaTh ¢ NpopaboTky HacToswel paboyei Nporpammel, 0coboe BHUMAHWE, yoenss
LensiM 1 3aaadyam, CTPYKType 1 COQepXaHuto Kypca.

CTyneHTaM pekoMeHayeTcsl nony4nTb B BubnmoteyHo-MHOPMaLOHHOM LIEHTPe MHCTUTYTA y4ebHyto nnTepatypy no
OUCUMNIVHE, HeobxoauMyto Ans 3godpeKTUBHOM paboThl Ha BCeX BUAAX ayAUTOPHbIX 3aHSATUM, a Takxe 4ns
CaMOCTOSITENIbHOM paboThl MO U3YYEHWIO AUCLMMVHBL. YCMEeWHoe 0CBOeHUe Kypca npeanonaraeT akTuBHOe, TBOPYECKoe
yyacTtue CTyeHTa MyTeM NnaHoMepHOM, NoBCeLHEBHOM paboThbl.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Mooyno), BKJauas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITENbHOM PaboThl 0BYYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiAiHas ayautopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTe/ibHOM NPOLEcCe NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMK 0By4YaoWMMNCs MHBANIMAAMI U NNLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TEKCTOBOW BepCUM No6Oro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepwn OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KavyecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHNda KOHTEHTOM C KnaBunartypbl;

- cO34aHne BO3MOXHOCTEW A58 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMI0 U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMA 4N Nepeaayn MHOopMaLIMm, OpraHn3aL My pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIXKXNTENIbHOCTU caaqm oby4atolwMcst UHBaANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAONXUTENBHOCTU UX COAYN:

- NPOAONIXXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, npoBoaonMOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06y'-|a+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 03.03.02
"®unsnka" 1 npoconno NOAroToBKM "HE NPEenyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.19 AtomHas ¢cbuavika

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.03.02 - dusumka
Mpodornb NOAroTOBKMW: HE NPEeayCMOTPEHO
KBanudomkauus BeinyckHuka: bakanasp
dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016
OcHoBHas nuTeparypa:
Wnonbckuin 3.B., AToMHas douauka. Tom 1. BeeneHne B aToMHy0 pursmky. - "JlaHb", 2010. - 560 c. - ISBN:
978-5-8114-1005-7 // http://e.lanbook.com/books/element.php?pl1_id=442

WWnonbckunit 3.B., AToMHas omauka. Tom 2. OCHOBbI KBAHTOBOM MeXaHWUKW 1 CTPOEHMWE 3N1eKTPOHHON 060N04KM atoMma. -
"ITaHb", 2010. - 448 c. - ISBN: 978-5-8114-1006-4 // http://e.lanbook.com/books/element.php?pl1_id=443

JdononHutenbHaa nuteparypa:
Mapwakos A.H. BeeneHve B kBaHTOBYIO om3uKy. - "JlaHb", 2010. - 352 c. - ISBN: 978-5-8114-0982-2 //
http://e.lanbook.com/books/element.php?pl1_id=297
®puw C.3., Tumopesa A.B. Kypc obuweit consmku. B 3-x 11. T.3. OnTrka. ATomHas comsmka. - "JlaHb", 2008. - 656 c. -
ISBN: 978-5-8114-0665-4 // http://e.lanbook.com/books/element.php?pl1_id=419

3uncman IMA., Togec O.M. Kypc obweit gonsmkn. B 3-x 71. T.3. OnTuka. dusrka atoMoB 1 Monekyn. drnsmka aToMHOro
agpa n Mukpodactud,. - "Maxb", 2007. - 512 c. - ISBN: 978-5-8114-0755-2//
http://e.lanbook.com/books/element.php?pl1_id=508
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.19 AtomHas ¢cbuavika

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.03.02 - dusuka

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CtpaHnua 9 13 9.




