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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucournmia B1.B.1.10 ®ur3uka aTOMHOTO s/ipa ¥ 3/1eMeHTapHbIX YaCTHUL] OTHOCUTCS K YaCTH,

dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
IIK-1: CnocobeH N/ IIK-1: lemoHcmpayus U IIK-1: Onpoc
ucnosb3oeamb CcnocobHOCMU UCNO/b308dMb 3Haem OCHOBHble 3AKOHbI U 3quém:
CNeyuanusupo8aHtble | cpeyyausuposaHHble 3HAHUA | A6AeHUs U3UKU amMOMHO20 A0pa K
OHMPO/bHbIE
3HaHus 8 obaacmu
6 obacmu ¢usuku ons U 3/1eMeHMAapHbIX uacmuy.
usuxu 015 oceoeHust 60npochbl
0CB0€HUSI NPOGUALHBIX Ymeem npumeHsimb nosyueHHble
npogunbHbIX
busuveckux ¢usuueckux ducyunauH 3HAHUS1 0/151 peweHust
ducyuniun npogeccuoHabHbIX NPUKAAOHBIX
3a0au.
Bnadeem ocHosamu ¢pusuku
amomHo20 a0pa u
3/1eMeHMAapHbIx Yacmuy u
ucnobL308amb Ux npu
npogedeHuu meopemu4ecKux u
IKCNepUMEeHMANbHbIX
¢pusuueckux uccnedo8aHull.
3. CTpyKTypa U cojep>kKaHHe AUCIUIIUHbI
3.1 TpyA0eMKOCTb AUCLUIIIUHBI
oyHas
O01yasi TPy/10eMKOCTB, 3.€. 2
Yacos 1o yueoHOMY IIaHy 72
B TOM UucCIie
ay/UTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHA JIEKIJMOHHOI'0 THIIA 16
- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHs / TabopaTopHbIe padoThbi) 16
- KCP 1
caMocTosATe/IbHasA padoTa 39
IIpomexxyTouHas arrecTanys 0
3auéTt




3.2. CozepkaHWe NUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKa3aHueM OMEeO0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacoe u 8uobl yuebHbIx 3aHamull)

HanmeHOBaHUe pa3/ieyioB U TeM JUCLUILUIUHBI Bcero B TOM 4HCJIe
Yyachl
( ) KonrakTHasi pabora (paboTa Bo
B3aUMO/IeHCTBUY C Mperno/aBaresem),
Yachbl U3 HUX
3aHSTHS CamocTosTe/bHas
CEeMHHAPCKOro pabora
3aHsTHA THIA o0yuarowerocs,
JIEKLJMOHHOTO | (TIpakTHueckue | Bcero Jacel
TUMa 3aHsATHs/nabopa
TOpHbBIE
paboThI), Yacel

b o b b b

0 0 0 0 0
SAnepHas ¢usuka. Beegenue. 5 1 1 2 3
Cucrematuueckye XapakTepUCTUKU siiep. 6 1 1 2 4
JvHaMH1yecKue XapaKTepUCTHUKU aTOMHBIX sifiep. PagroakTuBHOe 8 9 9 4 4
TripeBpallieH’e aTOMHBIX s/iep.
[luHaMHuecKre XapaKTepUCTUKY aTOMHBIX sifiep. Bo3byxaeHue u 8 ) 9 4 4
TIpeBpallleHNs! aTOMHBIX siJiep B IpoL{eccax silepHbIX peakLiui.
[TpoxoxJieHue siiepHbIX U3yueHUi uepe3s BelllecTBO. PasuarjioHHas 8 ” 9 4 4
6€e3011aCHOCTb.
SnepHble CUIIBI U sifiepHbIE MOJIe/H. 6 1 1 2 4
OcHOBHBI€e BH/Ibl 3/IeMeHTapHbIX YacCTuLl, UX CBOWUCTBA, 8 ) 9 4 4
1101y peHOMeHO/IoruuecKasi CUCTeMaTHh3aLusl.
XapakTepUCTUKX YaCTHUL] ¥ 3aKOHBI COXPaHeHUs. 8 2 2 4 4
CTpyKTypa yacTHl] 4 yHJaMmeHTa/lbHble B3aUMO/leHCTBUSI. 8 2 2 4 4
DrneMeHTapHbIe YaCTUL[BI ¥ SBOJTIOLIHST BCEJIEHHON 6 1 1 2 4
ArTrecrarust 0
KCP 1 1
Nroro 72 16 16 33 39

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

1. fnepHas ¢u3vika. Beegerue. fliepHO-KBaHTOBOMeXaHHWUECKasi CHCTeMA CHUTbHO/IEMCTBYIOLIUX HYK/IOHOB.

CocraB u Tunsl sigep. CBONCTBa HYK/IOHOB.

2. CucremMaTUueCKUe XapaKTePUCTUKU sifiep. DHeprust cBs3u szep. ITomysmmnupuueckas Gopmyiia bere-

BaiitzeHHepa. Y CTONUMBOCTS si/lep U UX PaclpoCTpaHeHHOCTh B ripupoe. CriuH sapa. YeTHocTh Y-QyHKIUN.
Pa3mep u hopma sipa. Dy1eKTpOMarHUTHLIE CBOMCTBA sifiep. DHepreTUYeCcKui CIieKTp COCTOSTHUM. V30cvH.
3. luHaMrYecKue XxapaKTepUCTHUKY aTOMHBIX sifiep. PazirioakTHBHOe TIpeBpallieHre aToMHbIX sifep. CylL{HOCTb

sIBJIEHUs1 paZii0aKTUBHOCTH. OCHOBHOM 3aKOH pa/IM0aKTUBHOrO pacnaza. Anbga-pacrnaz, ero cBoiicrBa. ToHKas

CTPYKTYypa O-CrieKTpoB. TeopeTHueckue Mpe/CTaB/leHrs: 0 MeXaHu3Me o-pacrnaja. 3-pacrnaz. Turbi -

TnipeBpalljeHni. XapakTep SHepreTHYecknx CreKTpoB B-u3myueHus. ['aMMa-n3nyueHye 1py siiepHbIX
nipeBpallieHrsX. Bo3HUKHOBeHue y-yiyueil. BHyTpeHHsIsI KOHBepCHs 3/1IeKTPOHOB. SljepHasi n3oMeTpusi. DPQeKkT

Meccbayaspa. PasiioakTHBHBIE spa.

4. [TnHaMU4eCKye XapaKTeprCTUKA aTOMHBIX sifiep. Bo30y»K/ieHre 1 npeBpaltieHus aTOMHBIX sifiep B IpoLieccax
siepHBIX peakiui. OOIas Knaccupukauys siiepHbIx peakuyii. [ToHsTre 06 3 heKTHBHBIX CeueHHsIX

B3aMMOZeCTBYSA. 3aKOHBI COXPaHEHUS B s/IePHBIX peaklysax. MexaHu3MblI s/iepHbIX peakiuii. CocTaBHOe




(mpomesxyTouHoe) sizipo. [IpsiMble siiepHble peakiuu. THIbI iepHBIX peaklyii: yIpyroe U Heyrpyroe
paccesiHAe, 0OMeHHbIe PeaKI[UH, PaZIMal[iOHHbBIN 3aXBarT, S/1epHbI (GoTo3(hhEKT, TaMMa 1 KYJIOHOBCKOe
BO30Yy>KIeHue sifep. [BrkeHre Tsokenbix sgep. LlenHas peakiusi jesieHNsI, YCIOBUS ee Cyll|eCTBOBAaHUS,
0C0OEHHOCTH ee TIPOTEKAHUS TP MHUL[UMPOBAHUH TETJIOBLIMU U OBICTPBIMU HEUTPOHAMMU. YTIpaBJisieMast
L[elTHasi peakLus JjefleHUsI B TeTePOreHHbIX U TOMOTeHHBIX si/lepHBIX peakTopax. CHUHTe3 JIETKUX s7ep.
[TepcrieKTHBEI CO3/1aHKSI TEPMOSIIEPHBIX PEakKTOPOB.

5. [IpoxoxxaeHue sifiePHBIX U3/TyUeHU uepe3 BeliecTBO. PasualioHHasi 6e30macHOCTb.

5.1. VIcTOYHMKY HOHU3UPYIOIINX U3/TydeHni: KocMruuyeckue yun, UX COCTaB. Y CKOPUTE/IH 3apsyKeHHBIX
YaCTHL], UX TUIIbI, IPUHLIUII AelicTBUs. PajioakTBHbIe rpernapaThl. 1iepHbie peakTophbl.

5.2. B3anMogelicTBYe YaCTUL] ¥ U3My4YeHHH C BelljeCTBOM: VIOHHM3allOHHOe TOPMOXKeHHe 3apsyKeHHbBIX YaCTHLI.
PaguaiivionHble oTepy 3/IeKTPOHOB B Cpejie. YTIpyroe paccesiHue yacTul]. B3auMoseiicTBue y — u3nyueHus C
BelrecTBoM. OCOOEHHOCTH B3IMMJI/IEHCTBYSI HEHTPOHOB C sifipaMy. 3aMe/lieHre HEUTPOHOB B Cpe/ie.

5.3. MeTozbl perucTpalyy 3/1eMeHTapHbIX YyacTull: Pusnueckre MPUHLUIBI peructpaiyu. Knaccrudukanys
ZeTeKTOpOB. VIoHM3alMOHHbIE JeTEKTOPbI, CLIUHTUISILUOHHbIE CUeTYMKH, [IOJyIPOBOJHUKOBEBIE €TEKTOPHI,
pa3IMyHbIe BAPUAHTHI CJ/Ie/[OBBIX J1eTeKTOpoB. OCOOEHHOCTH perrcTpalii HEMTPOHOB Pa3/IMYHBIX SHEPIHH.
5.4. bruonorryeckoe Bo3/elCTBIE si/IePHBIX U3MyUeHUd, 0CHOBBI J03UMEeTPHH, MeTO/Ibl 3all{UThI OT SiZIepHBIX
n3myueHuni: MexaHu3Mbl OMOIOTUUeCKOT0 JeHCTBUS U3/TyUeHUH Ha )KUBbIe OpraHu3Mel. [ToHsATHE 0
TIOTJIOIeHHOM [103e u3nyueHus. EAMHULIBI 103b1. PU3UUecKre OCHOBBI 3allIUThI OT s/|ePHBIX U3My4YeHUH.

6. SlnepHble cuibl U sigepHble Mogenu. OCHOBHBIE XapaKTePUCTUKU SIZIEPHBIX CUJI. Me30HHas TeopuUs siiepHbIX
cu1, X 0OMeHHBIN XapakTep. SepHbie MO/ie/H, 1ie/iecoo0pa3HOCThb UX co3ianus. KanensHas Moziens. Mogenb
ssepHBIX 000/1049ek, Maruueckue urciaa. O600IIeHHbIe MO/IeIH.

7. OCHOBHBIE BH/IbI 3/IeMEHTapHBIX YaCTHL], UX CBONCTBA, 1M0/y)eHOMeHOI0TnYecKasi CUCTeMaTH3aLysl.

8. XapakKTepuCTUKY YaCTUL] U 3aKOHBI coxpaHeHUsl. Teopema Hetep. VIHBapMaHTHOCTb OTHOCUTENBHBIX
CAIBUTOB, TIOBOPOTOB U OTPa)KeHHH B 4-X MEPHOM IPOCTPaHCTBe-BpeMeHU. YeTHOCTb CUCTEMBI U CUCTEMBI
yactudl. IIpocTpaHCTBeHHAst YeTHOCTh, ee He COXpaHeHHe B C/1abbIX B3aUMO/IeMCTBUSIX. 3apsZoBasi UeTHOCTb,
KoMmOuHupoBaHHasi CP-uetHoCTb. [IpescraBienvie o CPT-npubmikeHny. 3aKOHbI COXPAHEHHS 37IeKTPUUECKOT0,
JIETITOHHOTO ¥ OapPMOHHOTO 3apsiIoB. 3aKOH COXpaHeHUst M30criHa. CTPaHHOCTh, 3aKOH COXPaHeHUs
crpaHHocTU. OuapoBaHue. ['unep3apsz.

9. Crpykrypa yactul] u hyHIaMeHTa/TbHbIe B3aUMO/IeHCTBUS. Y HUTapHasi CHMMeTpUs. BoCbMepUUHBIiA
(dhopManu3Mm B Kaccupukalu aZipoHoB. Mogenb KBapkoB. KBaHTOBEIe unca 1iBeTa. baproHbI- 1[BeTOBbIE
cuHrneTbl. CTPYKTypa ME30HOB B TEOPHUHM 1[BETOBBIX KBAPKOB. JJIEKTPOMarHUTHbIE B3aNMOZeCTBYSI.
Huarpammer @eiiiMana. OcHOBHbIe (hHU3HUUeCKUe TpeJCTaBIeHs] KBAHTOBOM MeKTPOANHAMUKA. CUTEHBIe
B3anMozeiicTBrsl. OCHOBHBIE M/le KBAHTOBOM XPOMOMHAMUKHU. KBapKu, I/IF00HBI ¥ UX POJIb B CUJIBHOM
B3auMo/ieiicTBuM. [Ipe/icTaB/IeHre O COBPEMEHHBIX MOAX0aX K 00bsCHEHHUIO IPUPO/BI C1aboro
B3aUMO/IEMCTBUSI. 3HAKOMCTBO C UJiesiMUA 00beIMHEHHOUW TeOPUH 3JIeKTPOCTa0bIX B3aUMO/eHCTBHM.

10. DnemMeHTapHbIe YaCTULIbI Y SBOJIFOLIUS BCEJIEHHOM.

4. YueGHO-MeTOJHUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarouXCs

CamocrosTenbHas paboTa 00yJarOU[UXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aZlaHUSIM IJIs1 TeKYIIero KOHTPOJISI M TIPOME)KYTOUHOW aTTeCTalluy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MIPUBEJeHHBIM B II. 5.

3aHATHS TI0 JUCLIUIUIMHE TIPOXOAST B JIEKLIMOHHOM dopMe U B popMe MPaKTUUeCKUX 3aHITUM, Ha
KOTOPBIX TIPOBOJIATCS 0OCY>KIeHHsT pacCMaTPUBaeMbIX TIPO6/IieM B CBETe TIOC/Ie[THUX HayYHbIX
JIOCTYD)KEHUH B JAHHOM 00/71aCTH M paCCMaTpPUBAIOTCA peliieHus 3a1au. CamocTosTenbHast paboTta
BKJTIOUAET B ce0s1 BBITIOJTHEHME IOMAIITHHUX 3a/IaHUi U TEOPETUUECKYFO MOATOTOBKY K 3aHSATHSM I10
Marepuasam JIeKI[Ui U peKOMeHI0BaHHOW JTUTepaType, NprUBeIeHHOW B KOHLIE JaHHOM MPOrpPaMMBbL.



5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTTecTalyi Mo JUCIUILIMHE (MOY/II0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH

TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHusi (oLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH cOpMHUPOBAHHOCTH

Komnerenyuu ITK-1:

1.

2
3
4.
5
6

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

AnepHO-KBaHTOBOMeXaHHWYeCKasi CUCTeMa CUJIbHOJEHCTBYIOLMX HYK/IOHOB.

. CocraB u TUMBI 7€P.

. CBoiicTBa HYK/IOHOB.

ODHeprus CBsI3U sfep.

. ®opmyna bere-BariizeHHepa.

. CnuH g7pa. YetHocTsb Y-pyHKLMU. Pa3mep u dopma sjpa.

M3ocmun.

. Cy1IHOCTb sIB/IeHUS pafiM0aKTHBHOCTU. OCHOBHOM 3aKOH Pa/IM0aKTUBHOIO pacrasja.

Annba-pacniaz, ero cBoiicTBa. ToHKasi CTpyKTypa O-CIIeKTPOB.
B-pacnaz. Tumnel [-mipeBpailjeHUid. XapakTep SHePreTUUecKuX CreKTPOB -U3/TyueHUs.
'aMMma-u3nyueHue Npy siZiepHbIX MpeBpallieHusiX. Bo3HUKHOBeHUe Y-/iyueil.
SlnepHasi U30MeTpUsL.
AddexT Meccbayspa.
Knaccudukarus siepHbIX peakLyil.
[MousiTrie 06 3 PeKTUBHBIX CeUeHHSIX B3aUMO/IeHCTBUSI.
3aKOHbI COXpaHeHHs1 B siIePHBIX PeaKLMsX.
MexaHU3MBI sifiepHbIX peaklyii. CocTaBHOe (TTPOMEXKYTOUHOE) SIZIPO.
[IpsiMble sijepHble peakL{1u.
TUMbI S/1epHBIX peakLyil.
[BrKeHue TsDKeNbIX safiep.
LlenHast peakuysi fe/eHusl.

YrnpagnsieMasi LieliHasi peakiysi [ieJieHUs B reTepOreHHbIX U TOMOTeHHBIX SiZIepHbIX
peakTopax.

Kocmuueckue JIyUuH, UX COCTaB.
YCKOPI/ITEIII/I 3dpsOKEHHBIX YaCTHL, X THIIbI, TIDUHIMAII AEﬁCTBHH.
Pa,E[I/IO{:lKTI/IBHbIe npernapdaThl.

SfnepHble peakTOpBL.



27. MOHI/BaL[I/IOHHOE TOPMOXXE€HHE 3apSKE€HHbIX YaCTHUL].

28. Yripyroe paccesiHue 4acCTHLI.

29. BsanmogenicTBre Y — U3MyueHusi C BeL[eCTBOM.

30. OcobeHHOCTH B3aMO/IMCTBHSI HEUTPOHOB C SZJPaMU.

31. ®u3nyecKue MPUHLHMIIBI PperucTpaLMy 3/IeMeHTapHbIX YaCTHLI.

32. Knaccudukanys 1eTeKTopoB.

33. Hosumetpun. [TornoieHHas go3a usnyueHusi. EquAuLbL 103b1. PU3HMUeCKre OCHOBBI

3aLUThI OT IJ€PHBIX U3TyUeHUil.

34. XapakTepuCTUKU s/IepHbIX CUJL.

35. Me3oHHast Teopus siePHBIX CUJT, UX 0OMEHHBIIM XapaKTep.
36. KarnenbHas mopesnsb.

37. Mogens siiepHbIX 000/104eK, Maruueckue Ynca.

38. Buzibl s51eMeHTapHBIX YaCTHL], UX CBOMCTBA.

39. Teopema Hetep.

40. YeTHOCTb CUCTEMBbI U CUCTEMBI YaCTHLI,.

41. ITpocTpaHCTBEeHHAast UeTHOCTD, e He COXpaHeHHe B C/1a0bIX B3aUMO/IEMCTBUSIX.
42. 3apsifioBasi YeTHOCTBIO.

43. Komb6uanpoBanHasi CP-4eTHOCTb.

44, CPT-npubmokeHue.

45. 3aKOH COXpaHeHHs 3JIEKTPUYEeCKOro 3apsija.

46. 3aKOH COXpaHeHHs JIENTOHHOT O 3aps/a.

47. 3aKoH coxpaHeHUs OapHOHHOTO 3apsifia.

48. 3aKOH COXpaHeHUs U30CI1Ha.

49. CTpaHHOCTB, 3aKOH COXpaHeHUs CTPaHHOCTH.
50. OuapoBaHue.

51. ['uniep3apsn,.

52. YHuTapHasi CHMMeTpUSI.

53. Knaccudukaimu aZipoHoOB.

54. Mogenb KBapKOB.

55. KBaHTOBBIE uncsia LBeTa.

56. bapuoHsbI.

57. CTpyKTypa Me30HOB.



58. OneKTpOMarHWTHeIe B3auMogencTus. [Juarpammel @eitHMaHa.

59. CunbHbIe B3aUMO/IeHCTBHS.
60. KBapkuy, I/1t00HBI.
61. CoBpeMeHHBIX TIOJXO0/IbI K 00BSICHEHUIO TIPUPO/IBI C/1Ia00TO B3aUMOZEHCTBUS.

Kputepumu orjeHnBaHus (oLjeHOUHOe CpeACcTBO - Onpoc)

OueHka Kputepun onieHuBaHUs

YycCrierHoe BBITIO/THEHHWEe TIPAKTUYEeCKUX BH,ELE[HI/II‘/JI, BbIJdHHBIX ITpeIiogaBaTe/ieM, Bjia/ieHre
3aUTeHO [MPOrpaMMHLIM MaTe€pPUd/IOM, TIOHMMdHHE CYIIITHOCTHU PaCCMATPHUBAEMBIX TIPOLI€CCOB 1 HBHEHHﬁ,
YMeHHe CaMOCTOATe/IbHO 0003HAUNTEL TOUKU aKTUBHOT'O pOCTa HOBOI'O 3HAHMA.

HEBBINOJIHeHKe MPAKTHUECKHX 3a/laHui, BbIJAHHBIX TIPErojaBaTesieM, oJHOe HelTIOHUMaHKe
He .

CMbIC/Ia TIPO6JIeM, He JOCTaTOYHO TI0JIHOE BJIaJieH1e TePMUHOJIOTHEH, HEyMeHHe CaMOCTOSITEeTbHO
3aUTeHO

0603HauUTh MPOO/IEMHbIE CUTYaLUH

5.2. OncaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaTOB 00y4YeHHs 10 JUCIIUIIMHE IPH NTPOMeXyTOYHOMH
arrecTanyy

IIIkasa oueHMBaHUA C()OPMUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/0BJIETBOP | Y/JO0BJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO PHTEe/IbHO XopoIo
0CTH
KoMIeT
eHIHI
(uHANK
aropa
AOCTHK He 3a4YTeHO0 3a4YTeHOo
eHus
KoMIeTt
eHIMil)
YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o - 3HaHUM B
3HAHUI MuHUManeH | 3HaHUH B o6neme YpoBeHb
TeopeTU4ecKoro 0 obbeme, > 3HaHUI B
YpoBeHb COOTBETCTBY YposeHb
Marepuasa. o JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 011eM 3HaHUH B
HeBo3MO>KHOCTb 1 ypoBeHb 1011eM COOTBETCTB
MHHUMa/bHBIX . rnporpamme obneme,
3HaHUS | OLIEHWUTb MIOJIHOTY N 3HaHUM. rporpamMme yioliemM
o TpeboBaHMiA. TOJTOTOBKH TIpeBbILLIAOL]e
3HaHUI [JonyeHo MIOJTOTOBKH rporpaMme
Hmenu mecto . Jomy1ieHo M [IporpamMMy
BC/Ie[iCTBUE MHOIO . Jony1eHo HOJTOTOBK
rpyOble OIKMOKK HECKOJIbKO MO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecylecTse
obyyatomjerocsi ot omboK HerpyobIx HHEIX HeT.
oTBeTa ombok
ornboK
IIpogemonc | Ilpogemonc | Ilpogemonc | Ilpomemonc | ITpopemoHCTp
OrcyTcTBUe oK DeweHIH TPUPOBaHbl | TPUPOBaHbl | TPHPOBaHbl | TPHUPOBaHBI | MPOBAaHHI BCe
MHHUMa/IbHbIX pup OCHOBHBIe BCe BCe BCE OCHOBHbI®
o CTaH/JapTHBIX
YMeHHH. sa1a4 He YMeHUSL. OCHOBHBI® OCHOBHBIe OCHOBHBIe yMeHuUsl.
HeB03MO>KHOCTb an PemieHs! YMEeHUSI. YMEeHUSI. YMeHVsL. PerieHs! Bce
TIPO/IEMOHCTPUP
OLIeHWUTb Hajnuue THUIIOBbIE Pemensl Bce | PemteHsl Bce | PemieHsl OCHOBHBI®
Ymenus o OBaHbI
yMeHHU OCHOBHBIE 3afiauu C OCHOBHbIe OCHOBHbIe BCE 3aflaun.
BCJ/Ie/ICTBUE vers. Viven HerpyObIMH | 3aJauu C 3ajlaunl. OCHOBHBbIe BbInosnHeHs!
OTKasa i]AECTO r. b0 ommbKkamu. | HerpyObiMu | BrImosHeHBI | 3azauu C BCe 33/laHus, B
obyuarolerocsi ot omu6xupy BrinosiHeHb! | omMOKaMu. | Bce 3aJaHUsl | OTAE/NBHBIM | TMOJHOM
oTBeTa BCe BRINO/IHEHBI | B TMIOJHOM u obbeme Ge3
3a/laHusl, HO | BCe 33/jaHusi | 0ObeMe, HO | HECYIIeCTB | HeJOoueToB




€HHBbIMU
HeJ0ueTaM
B TI0JTHOM
HEeKOTOphle | 4,
He B obLeme, HO
c BBITIO/THEH
TIO/THOM HeKOoTopble
HefloueTaMH | bI BCe
obbeme c
3ajlaHusl B
He/loueTaMu
TOTHOM
obbeme
Nwmeetcs
OTcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHc
6a30BbIX INpwu perennn o TPUPOBaHbI TPUPOBaHBI
bl HAbOp TPHPOBaHbI IIpogemoHcTp
HaBbIKOB. CTaH/|apTHBIX 6asoBble HaBbIKU
HaBBLIKOB 6a3oBble HpOBaH
HeB03MO>KHOCTb 3ajlad He HaBBIKU NIPA npu .
b0 ¢ HaBBIKY TIPA TBOPYeCKUH
OLIeHWTb Ha/liuue | TPOAEeMOHCTPUP peleHUn pereHnu
Hapbiku peleHust pelLIeHnn TIOAXOZA K
HaBBbIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI pelIeHNI0
BCJ/Ie/ICTBUE HaBbIKU. VIMerm X 3afia4 C HBIX 33/ja4
X 33724 C X 33724 Oe3 HecTaHJapTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM ommuboK u X 3a/lau
06yuarolerocs OT | OmMOKK u omboK 1
u He/[0YeToB
oTBeTa HeJloueTaMu HeJJ04ueToB
He/0ueTaMHu
IIIkana OLl€CHUBAHHA ITPH ITIPOMEXYTOUYHOHU aTTECTAIlUHA
Onenka YpoBeHb NOJrOTOBKH
TPeBOCX0/{HO Bce KommeTeHIMM (4YacTW KOMIeTeHLMH), Ha (OpMHpOBaHHWe KOTOPHIX HarpaB/eHa
JUCLIMIUIAHA, COPMUPOBAaHBEI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJEeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afieHUss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIlIe
TIpe/lyCMOTPEHHOT0 TIPOrPaMMOi
OTJINYHO Bce KommereHIM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIUIUINHA, chOPMUPOBaHbI HAa YPOBHE He HIDKe «OTJIMYHO».
3aUTEHO OueHb X0pOII0 Bce KoMmmeTeHIMM (4acTW KOMIeTeHLMI), Ha oOpMHpOBaHHMe KOTOPHIX HarpaB/eHa
[IUCLITUTMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»
XO0pOoLIo Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHBI HAa YPOBHE He HIDKE «XOPOLLIO».
yjaoB/ieTBOpuTeNnb | Bce KommereHImy (W4acTH KOMITeTeHL[M), Ha (OPMHMPOBaHHe KOTOPBIX HarpaB/ieHa
HO JMCLIUIIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTE/ILHO»
HeyjoBieTBopuTe | XOTs ObI OZiHA KOMITeTeHI Vsl CQOpMHPOBaHa Ha YPOBHE «HEY/I0BJIeTBOPUTEILHOY.
JIbHO
He 3a4TeHO
TJIOXO0 XoTs1 6bI 0ZJHA KOMITETEHLMST CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tunorbie KOHTPOJ/IbHBIE 3dadHHUA HW/IH HHbIE€ MaTepHdJ/Ibl, HeoﬁXOAI/IMbIE AJIsA OLl€éHKH
pPe3y/ibTdTOB 06y'~[EHl/lﬂ Ha l'lpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIléHUBAHUA:

5.3.1 TumnoBbie 3asaHusi (OLeHOUYHOe CPeACTBO - KOHTpO/IbHbIE BOIPOCHI) I OLEHKH
chopmupoBanHocTH KomneTeHuu [TK-1

1. ®Pusnueckue xapaKTepUCTUKHA aTOMHOIO sA/ipa

2. 3aKOHBI eCTeCTBEHHOU PaIM0aKTUBHOCTU



OO011ve CBOMCTBA AJePHBIX PeaKI[uit

HeliTpoHHbIE peakLUu

B3aumo/eiicTBUsI paZiJu0aKTUBHBIX U3/1yUeHHH C BellleCTBOM
LlenHble peakiyy JiesieHUs: aTOMHBIX siiep
dyH/1aMeHTa/IbHbIe B3aUMO/IeCTBUSI

L[engle peaklu AejlieHud aTOMHBIX SAep

© e N o U~ W

Knaccudukarys sneMeHTapHbIX YacTHL]

10. LlerHble peakLuu Je/IeHUs aTOMHBIX sg/iep
11. OCHOBBI si7IlepHOU 3HepreTUKU

12. Peakuu cuHTe3a JIerKux sifjep

13. MeTo/ bl perucTpaLyu iepHbIX U3/TyueHu
14. OcCHOBHbIe sIBJIeHUS 5i/IePHOM acTPOPU3NKU

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONIPOCHI)

OueHka Kputepuu orjeHuBaHUs

YCIIEIIHOE BBITIO/THEHKE TIPAKTUYECKUX BHABHHﬁ, BbI/IaHHBIX TIpErojiaBaTesieM, BilaJieHre
3aUTeHO IIPpOrpaMMHBIM MaTepHa/ioM, TIOHKWMaHHe CYIIIHOCTH paCCMAaTPpHUBaeMBbIX ITPOLIeCCOB U HBJ’[eHI/II‘/JI,
YMeHHE CaMOCTOATE/IbHO 0003HAUNTL TOUKH aKTUBHOTO POCTa HOBOI'O 3HAHHA.

HEBBITTO/IHEHHE TTPaKTHYeCKHUX 3aAaHHﬁ, BbIIAHHBIX IIperio/iaBaTesieM, IoJIHOe HelTOHMMaH1e
He

CMBIC/Ia HpO6ﬂ€M, He N0CTAaTOYHO I10/IHOE BJjlaJeHne TepMHHOHOFHeﬁ, HeyMeHHe CAMOCTOATE/IbHO
3a4TeHO

0003HaUUTh MPOO/IEMHbIE CUTYAIUH

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs)

OcHoOBHasi iuTeparypa:

1. [lTupokoB FOpuii MuxaiinoBuu. fAepHasi pusmka : [yueb. mocobue s ¢us. creruanbHOCTel By30B]. -
2-e u3f., iepepab. - M. : Hayka, 1980. - 727 c. : un. - (O61uit Kypc dusukn). - 1.80., 29 3K3.

2. CuByxuH [Imutpuii BacunseBuu. O6muii Kypc ¢pusuky : [yueb. mocobue asis ¢hu3. crierjuajbHOCTeH
By30B : B 5 T.]. [T. 5]. AToMHas u siiepHast pu3suka, u. 2 : fAnepHas gusuka . - M. : Hayka, 1989. - 415 c. :
un. - ISBN 5-02-015053-8 (B nep.) : 1.30., 389 3k3.

[ononHuTebHas TUTEpaTypa:

1. ®aageer Muxaun AnzgpeeBuu. Pr3rka aTOMOB U MOJieky/ : yueb. mocobue / HHI'Y. - H. HoBropog, :
N3p-Bo Huwxkerop. yH-Ta, 2007. - 313 c. - B Haggzar.: [IpuopuTeTHbIN Hal[MOHA/IbHBINA MTPOEKT
"O6pa3oBanue". VIHHOBaI[MoHHasi oOpa3oBaTe/ibHasi mporpaMMa Hipkeropoackoro yHUBepCHUTeTa.... -



ISBN 978-5-85746-974-3 : 150.00., 30 3k3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):
He ucnionssyercs

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHUe JUCHUIIMHBI (MOY 1)

YueOHble ayAUTOPUM [i/is TIPOBEJIEHUsI yUeOHBbIX 3aHSITHM, IPeJyCMOTPEHHBIX 00pa30BaTe/bHOM
MIPOTpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpeficTBaMUu 00yUeHHs, KOMITbIOTEpaMH.

[MTomereHyst A7IsT CaMOCTOSITeIbHOM paboThl 00YYalOILMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
nH(OpMarMOHHO-00pa3oBaTebHYIO Cpesy.

[IporpaMMa cocTtaBfieHa B cooTBercTBUM C TpeboBanusmMu OPI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

ABTop(b1): PangeeB Muxanun AHpeeBuY, KaHAuAAT (H3UKO-MaTeMaTUUeCKUX HayK, JOLIeHT.

3apepyromuii Kadeapoii: UynpyHoB EBrenuit Bnagumuposud, AokTop (GHU3HMKO-MaTeMaTHYeCKUX
HayK.

[Tporpamma oobpeHa Ha 3acejaHuu MeToAandecko komuccruu ot 09.01.2024, mpotokon Ne 6/H.
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