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Mporpamma gucumnnuHel "AtomHas comsmka"; 03.03.03 "Pannogomamka”.

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 comsmka"; 03.03.03 "Pannogomamka”.

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
KOMneTeHLu U npuobpeTaeMoin KoMneTeHLUN
OrK-1 CNocoBHOCTbLIO K OBNadeHMIo 6a30BbIMM 3HAHUSMKN B 001aCTN MaTeMaTUKKN U

eCTeCTBEHHbIX HayK, X NCNONb30BaHUIO B I'IpOCpGCCVIOH:’:U'IbHOI?I 0eAaTeNibHOCTHN

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

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

- 3aKOHOMEPHOCTW aTOMHOW (PMU3KKK, ONpeaensowmne CBONCTBA aTOMOB U NEPUOLANYHOCTb UX UBMEHEHNS;
- OCHOBHblE CBOICTBa aroma BoAopoLa.

JonxeH ymeTb:

BblYMCNATb SHEPreTUYEeCKne yPoBHN U YaCTOTbl CNEKTPabHbIX NMMHUIA atoMa BOAOPO4a; ONpenensTb CBONCTBA
aTOMOB B 3aBUCUMOCTUN OT COCTOSIHUIA, B KOTOPbIX OHWN HaxoosATCA.

HonxeH Bnagetb:

- METO4AaMN peWweHns 3a4ay, CBA3aHHbIX C HAXOXAEHNEM CBOWCTB aTOMHbIX COCTOSHUN;

- COBPEMEHHOI dhnamyeckoi annapaTtypoit n obopyaoBaHueM;

- MeToAamu paboTbl C COBPEMEHHbLIMM 06pa3oBaTebHbIMU Y MHGOPMALMOHHBIMU TEXHONOMUSIMM

LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

- K pelleHmnto 3aa4, CBA3aHHbIX C HAXOXAEHNEM CBOWCTB aTOMHbIX COCTOSIHUIA;

- 3KCMNyaTupoBaTb COBPEMEHHYIO chM3n4eckyto annapatypy 1 o6opynoBaHue;

- paboTaTtb C COBPEMEHHbIMM 0Bpa3oBaTeNbHbIMU 1 UIHCPOPMALMOHHBIMW TEXHONOTMSIMU

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.14 OucumnnvHbl (Mogynum)" OCHOBHOW NPOgEeCCUOHANTbHON
obpasoBatenbHoii nporpammel 03.03.03 "Pagnodmamnka (He NpenycMoTPeHo)" 1 oTHocUTcs K 6a3oBol
(obwenpodeccroHanbHoi) YacTu.

OcBaunBaetcs Ha 3 kypce B 5 ceMecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAUHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb ANCLIMIMMHBI COCTaBnsieT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 54 4aca(oB), B TOM 4ucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 18 yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 18 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI: 9K3aMeH B 5 cemecTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTtu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLUNANHE (MORYNIO)
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Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monynsi Cemectp (B yacax) pa6ora
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1 Tema 1. KopnyckynsipHble cBOCTBa 5 4 5 0 5
"|anekTpoMarH1THbIX BOJH.
Tema 2. BonHoBble cBoMCTBA
2. MUKpOoYacTuL. 5 4 2 0 2
Tema 3. INCKPETHOCTb aTOMHbIX
3. COCTOSIHMIA. 5 4 2 0 2
Tema 4. KBaHTOBOMEXaHM4eckoe
4. ornncaHne aToOMHbIX CUCTEM. 5 4 2 0 2
Tema 5. KBaHTOBas MmexaHmka
5. CUCTEMbI TOXOECTBEHHbIX YaCTuLL. 5 4 2 0 2
Tema 6. AToMm BOoJopoaa 1
6. BOLOPOLOMNOA06HbIE aTOMbI. 5 4 2 0 2
42 ot a0 2 0 2
. 7O ]
€HVe N CBO
Temid1 vbRRTYCKYNsipHbIe CBOII/7[ICTBa 3N1eKTPOMATHUTHbIX BOJJH. 2 0 2
Koprgcwgbﬁmgyﬁmmmmux B%‘IH. WTKORITVY qaomagpqaeKTa TTPOTGOPE e 3aKOHOB »
q)OT DS Upcl\la SaKkoHaMKRaccmHecKomn \.pwov A Inl'viﬁ:y'ﬂbu Clpuu.na TOMCOHOBECKOEPaccesHine: DfttFit Eapi\ﬂa. OftbITbl
KommTgpagRACCEsHME CBETa C KOPNYCKYNSApHO/ ToUKM [3peygns. [Odpdbexg KomntoHa. 18
Tem Y

BonHosble cBoricTBa MUKpodacTul,. JndpakunOoHHbIA OMbIT 1 KBAHTOBOE NOBEAEHNE 3N1EKTPOHOB. SIBEeHNe KBaHTOBOW
nHTepgepeHummn. Onbitol [JascoHa n dxepmepa. Opdekt Pam3ayapa-TayHceHna. ['vnoTtesa Jlyn e Bponns.
YpaBHeHus ne bpoiins. YpaeHeHns Menbmronbua u WpenuHrepa nns sBonH oe bpoiins. HeobxoauMocTb BEPOSTHOCTHON
WHTepnpeTaunn KBaHTOBbIX SBIIEHUIA.

Tema 3. OUCKPETHOCTb aTOMHbIX COCTOSAHUMN.

JnCcKpeTHOCTb aTOMHbIX COCTOSIHUIA.Knaccuyeckas Teopus nsnydeHms YepHoro tena. JnckpeTtHOCTb aTOMHbIX
COCTOSIHWUIA. ATOMHbIE CMEKTPbI. OKCNepUMeHTanbHble 3aKOHOMEPHOCTW B NIMHEYaTbIX cnekTpax.HecoBMecTMmMocTb
3aKOHOMEPHOCTENN3NYYEHNS C Knaccm4eckummn npeacraeneHmsammn. MarumTHble ceoicTtea atomos. Onbithl WTepHa n
Nepnaxa. OTkpbITME cnvHa anekTpoHa. Mogenb atoma TomcoHa. OnbiThl Pesepdopaa no paccesHnio anbga-4acTumL.
MnaHetapHas Momenb atoma. MNoctynatel Bopa . O6bsCHEHNe KoMBHaUMOHHOro NpuHuMna. Mogens atoma Bopa

Tema 4. KBaHTOBOMEXaHMYeCKOe ONMucaHue aToOMHbIX CUCTEM.

KBaHTOBOMEXaHWNYECKOE OMnMcaHre aTOMHbIX CUCTEM. [TOHSITUE KBAHTOBOrO COCTOSIHUS. MpMHLMN Cynepro3numu.
MoHsaTHe 06 onepaTopax ousmyeckmx BenuymH. Ctatuctuyeckme ceoiicTea Habnoaaemblx. CpeaHee 3HaveHne
dpmanyecknx BennunH. YpasHeHve LpeanHrepa. Mpenctasnexus WpenuHrepa u MeideHb6epra. CTaumoHapHble
cocTosiHus. CtaunoHapHoe ypaBHeHwve LpeanHrepa. MpsiMoyronbHas noteHuuanbHas sma

Tema 5. KBaHTOBasi MexaHMKa CUCTEMbI TOX,AECTBEHHbIX YacTULL.

KBaHTOBas MEXaHWKa CUCTEMbI TOXAECTBEHHbIX YacTuL,. TeMbl: CUMMETPUYHBIE N @HTUCUMMETPUYHBIE BOTHOBbLIE
doyHKUMKN. Bo30HbI 1 chepMuroHbl. MNoHATUE 0 pacnpeneneHnn bose-OiHwTenHa 1 o pacnpegeneHnm ®epmu-upaka.
MpwvHumn Maynw.

Tema 6. AToM BOgopoAa U BOAOpPOAONoAo6HbIe aTOMbI.

AToM Bogopoa 1 BogoponononobHble atoMbl. KBAHTOBaHE MOMEHTA KONMYECTBa ABMXeHUs. Cdhepuyeckne goyHKLMMN.
YPOBHU 3HEPrUM 1 KBAHTOBbIE YMCNA 3NEKTPOHA B aToMe Bonopoaa. OpbuTanbHblil 1 MOMHbBIA MOMEHTHI KONMYECTBA
IBUXEeHNS.KBaHTOBO MEXaHMYeCcKoe NpaBuio CNOXeHWs YrioBblX MOMEHTOB. CNVH-opbuTanbHoe B3anMoLeiCcTBre 1
TOHKas CTpykTypa. JlamboBckuii copur. Cxema ypoBHEl aHeprin BoAopoaononobHoro atomMa. YeTHoCTb.
BsavnmopeiicTere aToMOB ¢ nonem nanydeHns. Cnektpbl atomos. [MpaBuna otéopa.

Tema 7. MHOroaneKkTpoHHbIe aTOMbI.

KETPOHHBH
BEPCPITET

AOHHO AHATVTAHECHAR CHTTEMA Ky
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MHoOroanekTpoHHble atoMbl. Tembl: MNprbnrxeHHas xapakTepucTKa OTAENbHbIX 3EKTPOHOB KBAHTOBLIMM YMCTAMY N U i.
MoHsTME O 3NEeKTPOHHON KOHUrypaumu. MprmeHeHue npuHumna Maynu. SnekTpoHHbIe 060M104KM aToMa 1 KX
3anosHeHve. BekTopHoe cnoxeHue yrnoBbix MOMEHTOB W TUMbl CBS3W. HopManbHas 1 jj cesau. PacnpeneneHne TepMoB
npw HopManbHol cBsau. Mpasuno XyHaa. dranyeckoe 06bSACHEHME NeproLMYeckoro 3akoHa. Baaumonericteme
3/1EKTPOHOB B MHOTO3/IEKTPOHHOM aTtoMe. YPOBHM 3HEPruu atoma renust. YIWMpeHne crekTpanbHbIX TMHUA.
PeHTreHoBckme cnekTpbl. 3akoH Moaenu. deneHune Oxe. YPOBHU SHEPTUM 1 CNIEKTPLI aTOMOB LUENOYHbIX METASIIOB.

Tema 8. CTpoeHue 1 CBOMCTBa MOMEKYII.

CTpoeHue 1 ceoiicTBa Monekyn. Buapl fBuxeHus B Monekyne. @opma 1 paamep Monekyn. nekTpoHHbIe 060N0uKN U
XuMndeckas cBs3b. BpawartenbHble, konebaTenbHble N 9NEKTPOHHBIE CMEKTPbLI MONEKY.

Tema 9. ATOM BO BHELLHEM noJe.

ATOM BO BHeWHeM none. CBA3b MeXay MEXaHNYECKMM U MarHMTHbIM MOMeHTaMm atomoB. OnbIT SiHWTenHa-ae [Masa.
PacuwenneHne aHepretnyecknx ypoBHEN npy NoOMELWEHUN atoMa B MarHMTHoOe none. PaclenneHme nuHnin n3ny4eHuns.
OdbpekT 3eemaHa. ONeKTPOHHbIV NapamMarHUTHbIA Pe30HaHC. S AepHbIN MarHUTHBIA PE30HaHC.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (MOaynto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHyO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0byYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHus, HanpaeneHHble Ha 3akpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO No AUCLMUNIUHE.

OpraHun3auus camoctoaTenbHol paboTel 06yHaroILMXCs pernaMmeHTpyeTcs HOpMaTUBHBIMW LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoi U 3NeKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKIYas:

Mopsinok opraHn3aumu n ocylecTBAeHNS 0bpa3oBaTenbHON NeSTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHuctepctsa obpasosaHus un Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauun Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTMBM3aLMmM CamocToATeNbHOM paboThl CTyAEHTOB BbICWIMX y4eOHbIX 3aBeOeHUA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

Mpasuna BHyTpPeHHEro pacnopsanka eanepanbHOro rocyfapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNbHOro y4pexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpPCUMTET"

NokanbHble HopMaTueHble akTbl KasaHckoro ([prBonxXckoro) doeaepanbHOro yH1ueepcuTeTa

"aliHyTamHOB, P.X. Mapanokcbl KBAHTOBOW MEXaHWKMW: KBAHTOBbIV Nnapafnokc 3eHoHa / P.X. [ainHyTanHoB, A.A.
MyTbirynnuHa. YuebHo-meToamnyeckoe nocobue A MarmcTpaHToB NEPBOro rofa 0byvyeHms onanyeckoro oakynbteTa.
HayuHbii 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.,MaiHyTaunHoB P.X., UnbuH .T"., CubratynnmH M. MeTtonmyeckue ykasaHus K BbINONHEHMWIO
nabopa-TopHol paboTbl N0 aTOMHOW gounsnke ?I ennin-HeoHOBLI nasep? //YuebHo-MeToanyeckoe nocobve.- KasaHb,
2012, 60 c. - KoHoeanosa O.A.,l"aiiHyTauHoB P.X., UnbuH .I"., Cubratynind M.3 Metoanyeckue ykasaHusi K
BbINONHEHUIO Tabopa-TopHoM paboTbl Mo aTOMHON puamnke ?Ienunii-HeoHoBLI nasep? //Y4ebHo-MeToan4eckoe nocobue.-
KasaHb, 2012, 60 c.

ONEKTPOHHBbIA NapamMarHuTHbIn pe3oHaHc. MeToanyeckume ykasaHusl K BbiNONHEHUO nabopaTopHbix paboT no domamnke
aTOMHbIX sBneHnid/ P.X. anHytanHos, .1, MinbuH, .M. Kamanosa, E.B. Capannaes, M.X. Canaxos.
Y4yebHo-MeToanydeckoe nocobre ans CTyLEeHTOB 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 NO AUCUMUINIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEeHO4YHble MaTepualsibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OoueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpencTea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B ¢hoHLe OUEeHOYHbBIX CPEACTB COAEPXUTCS Cneayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM pedynbTatam oby4eHus Mo SUCUUnIvHe (Moaoynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNNHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;
- KpUTEPWM OLIEHMBAHNS 01K KaXA0ro OLEeHOYHOro CPecTBa;
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- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K LEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMpPYEMbIM pe3yfibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3yYeHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMCTEME "DNEKTPOHHbIA yHUBEpPCUTET". [pU MCMONb30BaHMM NeYaTHbIX U3LaHWA BUONNOTEYHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON N1 OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxonmuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHaoB Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

ManHyTomHos P.X., Kanades A.A., MyTbirynnuHa A.A., Xamagees M.A., Canaxos M.X. Baanmogenctsme atomMoB C Nonem
NasepHoro n3ny4yeHns n pesoHaHcHas nyopecueHums. Kasano 2013, 32 ¢. -
http://shelly.kpfu.ru/e-ksu/docs/F1215185736/metodichka.VZAIMODEJSTVIE.ATOMOV.S.POLEM..pdf

"aliHyTamHOB, P.X. lMapanokcbl KBAaHTOBOW MEXaHWKMW: KBAHTOBbIV napanokc 3eHoHa / P.X. MaiHyTanHoB, A.A.
MyTbirynnmHa. YuebHo-metoamnyeckoe nocobue A MarmucTpaHToB NepBoro rofa obyveHmst onanyeckoro doakynbteTa.
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

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

KoHosanosa O.A.,l"aiiHyTauHoB P.X., UnbuH .I"., Cubratynini M.3 MeTtoanyeckue ykasaHUsi K BbIMOMHEHWIO
nabopa-TopHolt paboTbl N0 aTOMHO gonsnke ?I ennin-HeoHOBLI nazep? //YuebHo-MeToanyeckoe nocobue.- KasaHb,
2012, 60 c. - http://shelly.kpfu.ru/e-ksu/docs/F1793730712/He_Ne.pdf

ONeKTPOHHBIV NapaMarHUTHbI pesoHaHc. MeToauyeckme ykasaHus K BbIMOMHEHNIO nabopaTopHbix paboT no domanke
aToMHbIX aBneHunii/ P.X. ManHytanHos, .1, MinbuH, [0.U. Kamanosa, E.B. Capannaes, M.X. Canaxos.
YyebHo-MeToamn4eckoe nocobue ansi CTyOEeHTOB TPETbEro Kypca gouandeckoro dpakynbteTa. - 2005. - KasaHb, KIY. - 22
c.(1.5 n.n.), 50 aka. - http://shelly.kpfu.ru/e-ksu/docs/F545596313/ZeemanEff_EPR.pdf

9. MeToguueckue ykasaHusi oisi 06yyaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)

B xo4e neKumMoHHbIX 3aHSTUIA BECTU KOHCMEKTUPOBaHWe y4ebHoro matepuana. Obpalate BHUMAHE Ha Kateropum,
hOPMYMPOBKYM, PACKPbIBAKOWMNE COAEPXAHME TEX UMW UHBIX SBNEHUIA U NPOLECCOB, HAY4HbIE BbIBObI U NMPAKTUYECKNE
peKoMeHaaLMK, NOMOXMTENbHDBIA OMbIT B 0PAaTOPCKOM UCKyCCTBE. XenatenbHO 0CTaBnTb B paboyrx KOHCMEKTAxX Nons, Ha
KOTOPbIX Lenatb MOMETKU U3 PEKOMEHLOBAHHOW NUTEPATYPLI, OMONHSIOWME MATEPUAN NPOCIYWAHHOW NEKLMM, a TaKXe
noayepKrBatoLme ocobyto BaXHOCTb TEX MU MHbIX TEOPETUYECKIMX MONOXEHUI. 3aaaBaTb NPenoaaBaTenio yTOYHSoWme
BOMPOCHI C LIENbIO YACHEHUSI TEOPETUYECKMX MOMOXEHWUIA, PA3PELLEHNS CMIOPHbBIX CUTyaLWiA.

B xone noaroToBKM K TECTUPOBAHUIO U3YYNTb OCHOBHYIO NIUTEPATYPY, 03HAKOMUTLCS C LOMOMHUTENBHOW NUTEPATYPON,
HOBbIMY MyBnvKauusaMy B NEPUOLNYECKNX U3OAHNSX: XypHanax, rasetax v 7.4. [pu aToM yyecTb pekoMeHaauum
npenogaeatensi n TpeboBaHusi yuebHoi nporpammel. JopabaTtbiBaTh CBOV KOHCMEKT NEKLUUW, Aenasi B HEM
COOTBETCTBYIOLLME 3ANUCY U3 NIUTEPATYPbI, PEKOMEHLOBAHHOW NPENoaaBaTeNeM 1 NPeLyCMOTPEHHON y4ebHO
NporpamMoi.

WNayueHune oucumnnuHbl cnenyeT HadmHaTh ¢ NpopaboTky HacToswel paboyei nporpammel, 0coboe BHUMaHue, yoenss
LensiM 1 3aaadyam, CTPYKType M COQEePXaHUo Kypca.
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CTyneHTaM pekoMeHayeTcsl nony4nTb B BubnmoTeyHo-MHOPMaLMOHHOM LIEHTPe NHCTUTYTA y4ebHyto nnTepaTtypy no
AUCUMNVHE, HeobXoauMyto Ans 3gopeKTUBHOM paboThl Ha BCEX BUAAX ayAUTOPHbIX 3aHATUM, a Takxe ans
CaMOCTOSITENIbHOM PaboThl MO U3YYEHWIO AUCLMMNMHBL. YCMEWHoe 0CBOeHUE Kypca npesnonaraeT akTuBHOe, TBOPYeCcKoe
yyacTtue CTyieHTa MyTeM NnaHOMEepPHOM, NOBCELHEBHOM paboThbl.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro NpoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanuAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTAE NHpopMaLMK 0By4yatoWwmMMnCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW Bepcun NiobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaUMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NoNyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
ayamanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, CDOPMUNPYEMbIX
OVNCLUMNNINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMyNSILMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA AN Nepeaayn MHGopMaLLMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 0byyatoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NMPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHON doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHuaMu GrOC BO n yyebHbiM nnaHom no HanpasneHuio 03.03.03
"Paguocomamnka” n npoduno NoaroToBkM "He NpeaycMoTpeHo".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.14 AtomHas ¢cbuavika

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.03.03 - Paanodumavka
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)
61.6.14 AtomHas ¢cbuavika

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

Hanpasnenue nogrotosku: 03.03.03 - Paanodumavka
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.
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