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1. Mecto gucuumInHbl «PU3HMKA ATOMHOTO S/IPA M 3JIeMEHTAPHbIX YacTHI» B cTpykType OOII

Jucuummna «Pu3nka aTOMHOTO Sipa U 3JIEMEHTapHBIX YaCTUID» OTHOCHTCS K BApHATUBHOM YacTH
po¢eCCHOHAIBHOTO ITUKJIa OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBI 10 HarnpasiieHuto noarotosku 03.03.02
— ®wusuka, npopuis «Kpucramnodusuka», sBisercs 00s13aTeIbHON IS U3yUeHHs Ha 3 Toay oOydeHHs B 6
ceMecTpe

Jis ycBOGHHSI TaHHOTO Kypca HEOOXOJMMO OCBOUTH HEKOTOPHIE MOAYNH (AUCIUIUIMHBI) B paMKax
o0pa3zoBaTeNbHONW TPOTrpaMMbl OakayiaBpa Mo HampapieHuro Pusmka: obmas ¢u3nka, MaTreMaTHUECKUIN
aHaJM3, aTOMHas (PU3UKA.

Ilesin ocBOeHMs IMCUUIIMHBI SBIISETCS co3aHue QyHIaMeHTaabHON 0a3bl 3HaHUH (PU3HUYECKUX SBJICHUH,
3aKOHOB, TIOHSATHI N3BECTHBIX M MIPUHATHIX B (PU3MKE B HACTOSIINNA MOMEHT U HA UX OCHOBE C(hOPMUPOBATH y
CTYICHTOB €MHYI0, CTPOIHYO, JIOTHYECKH HEMPOTUBOPEUMBYIO (PU3UUECKYIO KapTHHY OKpY’KaloOIIEro Hac
MHpa IPUPOLBL.

2. Ilmanupyembie pe3yabTaThl 00yUeHHsI N0 JUCIUNJIUHE, COOTHECEHHBIE ¢ MJIAHUPYEMbIMH
pe3yJibTaTaMH 0CBOeHHMS 00pa30BaTeIbHOM NPOrpaMMbl (KOMIIETEHIIUAMH BbINYCKHUKOB)

dopmupyemMble Ilnanupyemble pe3yabTaTbl 00y4yeHusi o gucuuiuinie | HaumeHoBaHue 01leHOYHOIO CpeACTBA
KOMIIeTEHIIUU (MonyJil0), B  COOTBETCTBMHM C  HMHAHNKATOPOM
(kom, comepxkaHue | MOCTHKEHUS] KOMIIETEHIHH
KOMIIETEHITHH ) Nupuxkatop nocru:kenus | PesyiabTaTsl 00yyeHus Has Tekymero | s
KOMIIeTeHNH 10 JMCHHUIIUHE KOHTPOJIsA NPOMEKYTOYHOM
(xon, COZIEepIKaHNe ycneBaemMocTu aTrecTaluu
HHAAKATOpa)
1IK-1 Cnocoben TIK-1 J/lemoncmpayus TIK-1.1: Konnoxsuym
Ucnoiv306ams CnOCOOHOCMU UCNOIL308AMb OCHOGHbIE 3AKOHbL U ABNEHU Koumponvnasn Drsamer:
CREYUATUSUDOGAHHDIC | oy oyyqrusuposantble 3Hanus | usuKy amomnoz2o s0pa u paboma
3HaHUA 8 odaacmu Koumponvisie
s O occoens 6 obnacmu gusuxu ons NEMEHMAPHBIX YACUY. eonpoce
npounbHbixX 0C60eHUsI NPOPUTLHBIX IIK-1.2: 3adanus
Puseciux Qusuueckux oucyuniun nPUMEHsMb NOJYYeHHble 3HAHUS
Oucyunnun 0151 peuteHust
npogheccuoHaAIbHBIX NPUKIAOHBIX
3a0ad.
TIK-1.3:
Braoenue ocnosamu guzuxu
AMOMHO20 A0pa U
NEMEHMAPHBIX YaACmuYy U
UCRONBL306aMb UX NPU
npogedeHUU MmeopemusecKux u
IKCNEPUMEHMATLHBLX
Qusuyeckux ucciredosanuil.
3. CTpykTypa u coaepxkaHue JUCUMIIMHbI
3.1 TpynoeMKkoCTh JUCHMILIIHUHBI
oYHas
Oo6mast Tpya10eMKOCTb, 3.€. 2
Yacos 1o yueOHOMY IJIaHY 72
B TOM YHCJIE




ay/IMTOPHBIE 3aHATUS (KOHTAKTHas padoTa):

- 3aHATHSA JIEKIHOHHOI'0 THIIA 16

- 3aHATHSA CEMHHAPCKOro THNA (IPAKTHYeCKHe 3aHATHA / 1a0opaTopHbie padoThI) 16

- KCP 2
caMocCTosITeIbHasI padoTa 39
IIpome:xkyTouHas aTTecTalus 3aqer

Copaepxxanue TUCHUINIMHEL « PH3HKa aTOMHOIO SApa U DJIEMEHTAPHBIX YaCTHID

HaumeHoBaHuMe U KpaTKoe B Tom uncie
co/iep;KaHue pa3iesioB U TeM KonTakTHas padora (padora BO g
JUCHUILINHBI, B3aNMO/JIEHCTBHH C S 5
o s
dopma NnpomeKyTouHOM aTTecTauum no | 7 npenojaBareiemM), 4acbl M3 HUX o 8
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8 cemecTp 04HOE
Snepnas ¢pusuka. Beenenue. 7 1 1 2 5
CucreMaTu4ecKre XapaKTePUCTUKU 1iep. | § 1 1 2 6
JImHaMHU4EeCKHE XapaKTEPUCTUKH | § 1 1 2 6
aTOMHBIX saep. PanvoaktuBHOE
IIPEBPAILIEHUE aTOMHBIX SIAEP.
JImHaMHU4ecKre XapakTepUCTUKu | 15 2 2 4 11
aTOMHBIX  sifiep.  Bo3OyxaeHue u
IIPEBPALLCHUS aTOMHBIX anep B
MPONECCAX SACPHBIX PEAKIIHIA.
IIpoxosk1eHue AIepHbIX U3Iy4YeHHU uepe3 | 15 2 2 4 11
BelecTBO. PaguanmonHas 0€301acHOCTb.
SlnepHble CUIBI U SIIEPHBIE MOJIEIIH. 8 1 1 2 3]
OcCHOBHBIE BHJIbI JIEMEHTApHBIX YacTHI, | § 1 1 2 3]
WX CBOWCTBa, MOJIY()HEHOMEHOJIOTHYECKAS
CHCTeMaTHu3alus.
XapakTepUCTUKHA YaCTHI] U 3aKOHBI 8 1 1 2 6
COXpaHEHUS.
CrpykTypa yacTuil 1 pyHIaMeHTaJIbHbIE | 26 4 4 8 18
B3aUMOICHCTBHS.
DJIeMEHTapHbIE YACTULIBI U SBOJIIOLIMS 14 2 2 4 10
BCEJICHHOM
B 1.4.Tekymmit KOHTPOJIb 2
IIpoMexxyTouHas arrecranuus — 3a4eT
Conep:xanue pa3iei0B IMCUUILIAHBI.
1. HZLCpHaH (bHBI/IKa. BBe,Z[eHI/Ie. H,I[CpHO-KBaHTOBOMCXﬂHI/I‘{eCKaH CUCTEMA CHHI:HOZ[CﬁCTByIOH.IPIX HYKJIOHOB.

CoctaB u Tunsl saep. CBoHCTBa HYKJIOHOB.



2. CucreMaTHueCcKHe XapakTepUCTUKHU siiep. OHeprus cBs3u sipep. Ilomysmmupudeckas ¢opmyna bere-
Baiinzennepa. Y cToHYMBOCTD sIZIEp M UX PaclpoCTpaHeHHOCTH B npupoze. Crun aapa. YetHocTs y-dyHkuuu. Pasmep
u hopma sapa. DIeKTPOMarHUTHBIC CBOMCTBA sIep. DHEPTETHUCCKIH CIIEKTP COCTOSTHUNA. M30CTTHH.

3. JluHaMU4YecKre XapaKTePUCTHKH aTOMHBIX sjep. PajanoakTHBHOE MpeBpalleHue aTOMHBIX sijiep. CyIHOCTb
SIBIICHUSI PaTuOaKTHBHOCTH. OCHOBHOW 33aKOH pPaJMOAKTHBHOIO pacmana. Ainbga-pacran, ero cBoHCTBa. TOHKas
CTPYKTYypa 0-CIIeKTpoB. TeopeTHyeckue MpelcTaBIeHUsI 0 MeXaHU3Me a-pacnajaa. f-pacnaa. Tunsl B-mipeBparieHui.
XapakTep 3HepreTHIeCKUX CIeKTPoB P-u3nydeHus. [[aMMa-u3inydeHue npu sAepHbIX IpeBpalieHusx. BosHuKHOBeHUE
y-nydeil. BHyTpeHHsIs1 KOHBEepCHs AIeKTPOHOB. SnepHas m3omerpusa. Dddexkr Meccbayspa. PagmoakTuBHbIe spa.

4. JuHaMuyecKkue XapakTepUCTHKN aTOMHBIX saep. Bo30ykaeHne u nmpeBpaiieHnst aTOMHBIX siIep B IpoIieccax
SAAepHBIX peakiuid. O0mas Kiaccuukanus saepHeIx peakuid. [lonsTre 06 3(h(eKTHBHBIX CEUSHUSIX B3aUMOICHCTBUSL.
3aKoHBI COXPaHEHMs B SIEPHBIX peakuusax. MexaHus3Mbl siiepHbIX peakuuit. CocTaBHOE (IIPOMEXYTOUYHOE) SIPO.
[Ipsimple snepHble peaknud. THMBL SIEPHBIX pPEakluii: yIOpyroe W HEYNpyroe paccesHue, OOMEHHBIE peakilvy,
paAManMOHHEIN 3aXBart, sSAepHBIN (HOoTOdPPEKT, raMmMa U KyJIOHOBCKOE BO30YXACHNUE sep. JIBrmKeHrne TSKeIbIX saep.
Lennas peakuus AeJIeHUs, YCIOBUS €€ CYIIECTBOBaHUsI, 0COOEHHOCTH €€ MPOTEKaHHS IPH HHUIIMAPOBAHUHU TETLTOBBIMU
U OBICTPHIMH HEHUTpOHAMH. YTIpaBiisieMas LEMHas PEaKilus JeJeHWs B TeTePOTeHHBIX M TOMOTEHHBIX SIEPHBIX
peakTopax. CuHTe3 Jlerkux saep. [lepcrekTUBBI co31aHus TEPMOSIEPHBIX PEaKTOPOB.

5. [IpoxoxneHne saepHBIX U3TyYeHUH Yyepe3 BenlecTBo. PamuarionHas 0€301macHOCTb.

5.1. HcTounnku HOHM3UPYIOMMX U3nydeHuit: KocMudeckue qydu, X cocTaB. Y CKOPUTENHN 3apsKEHHBIX YacTHIL,
WX TUIBL, IPUHIUN JeHCTBUS. PaguoakTHBHEIE IpenapaTsl. SlnepHble peakTopBl.

5.2. B3aumoneiicTBUE 4YacTUIl U HU3IYyYEHHUM C BEHIECTBOM: MOHM3allMOHHOE TOPMOXKEHUE 3apsKEHHBIX YACTHIL.
PagnanuonHble MOTEpU 3JIEKTPOHOB B Cpele. YIPYroe paccessHue 4dacTull. B3auMOJEHCTBUE Y — H3IYUYEHUS C
BelecTBOM. OCOOCHHOCTH B3IMMIIICHCTBUS HEUTPOHOB € spaMu. 3aMe/IJICHHE HEHTPOHOB B CpeJie.

5.3. Mertonpl peructpanuu 3JeMEeHTapHBIX uacTul: dusnyeckne NpUHIMIBI peructpanuu. Kiaccudukamus
JETEKTOpPOB. OHW3alMOHHBIE HETEKTOPHI, CHUHTWULIMHOHHBIE CUYETYHUKH, IOIYIPOBOJHUKOBBIE JETEKTOPEI,
pa3NUYHbIC BAPUAHTHI CIIEJOBBIX IeTEKTOPOB. OCOOCHHOCTH PErHCTPallii HEUTPOHOB Pa3IHYHBIX YHEPTHH.

5.4, buonornyeckoe BO3JIECUCTBUE SIICPHBIX W3IYyUYEHUI, OCHOBBI JTO3UMETPUHM, METOJbI 3allUThl OT SJAEPHBIX
M3ydeHui: MexaHn3Mbl OMOIOTHYECKOTO IEHCTBYSI M3TYyUSHHUI Ha )KUBbIE OpraHu3MblL. [[oHSATHE O MOTIIOMEHHOH 103¢e
m3nyuenus. Enununet 10361, @U3HUECKUE OCHOBBI 3AILUTHI OT SIACPHBIX U3JTyYECHUMN.

6. Snepubie cunbl u saaepHble Moaenn. OCHOBHBIE XapaKTEPUCTHKH SAEPHBIX cril. Me30HHAst Teopus SIAEPHBIX
CWI, UX OOMEHHBIM XapakTep. SlnepHble MOEIH, IENecO00pa3sHOCTh WX co3aaHusa. KamenbHas Mojenb. Mojeib
SIIEPHBIX 000I09eK, Marndeckue gucia. O00OIIeHHbIE MOIETH.

1. OCHOBHBIE BH/IBI DJIEMEHTAPHBIX YACTHII, KX CBOMCTBA, MOy (DEHOMEHOIOTHYECKas CHCTEMaTH3AIINS.

8. XapaKTepUCTUKH YacTHIl U 3aKOHBI coxpaHeHus. Teopema Herep. IHBapraHTHOCTh OTHOCHUTENBHBIX CABUIOB,
MOBOPOTOB M OTpaXXeHWH B 4-X MEPHOM IPOCTPAHCTBE-BPEMEHH. YETHOCTb CHUCTEMBl M CHUCTEMBI YacTHII.
[IpocTpaHcTBEHHAsI YETHOCTD, €€ HE COXPaHEHHE B cNIa0bIX B3aUMOACHCTBHAX. 3apsAa0Basi Y4eTHOCTh, KOMOWHUPOBaHHAS
CP-uetnocts. IIpencraBmenme o CPT-npubmmxennn. 3aKOHBI COXpaHEHHS JJIEKTPUYECKOTO, JIENTOHHOTO U
0apHOHHOTO 3apsIoB. 3aKOH cCOXpaHeHus u3ocnuHa. CTpaHHOCTb, 3aKOH COXpaHEHUs! cTpaHHOCTH. OdapoBaHHE.
l'unepsapsin.

9. Crpykrypa wactun ¥ (yHIaMEHTAIbHBIC B3aMMOACWCTBUSA. YHHUTapHas CHMMETpHS. BockMepudHbIN
(hopManm3M B KiacCU(PUKAIMK aIpoHOB. Mojienb kBapkoB. KBaHTOBBIE Yrciia I[BeTa. bapuoHbI- 1[BETOBBIC CHHIJICTHI.
CTpyKTypa ME30HOB B TEOPWH IIBETOBBIX KBAapKOB. DJIEKTPOMAarHUTHBIE B3ammozeicTBud. Juarpammsr deiinmana.
OcHoOBHBIE (PU3WUYECKUE TPEICTABICHHUS KBAHTOBOW 3JeKTpoauHaMuku. CribHbIe B3auMoieiicTBus. OCHOBHBIC UeH
KBAaHTOBOM XpoMoAuHaMuKW. KBapku, IIIOOHBI W HMX pPOJb B CWIBHOM B3auMmozeiictBuu. IlpencraBieHue o
COBPEMEHHBIX MOJX0J[aX K OOBSICHEHUIO TIPUPOJIBI CIA00TO B3aUMOJICHCTBUS. 3HAKOMCTBO € HIIesiIMH 00bETMHEHHON
TEOPUHU 3JICKTPOCIIA0BIX B3aMMOCHCTBUN.

10. SHCMGHTapHBIC HYaCTUlbI U 3BOJJIFOIUA BCEJICHHO.
4. O0pa3oBaTebHbIE TEXHOJIOTHH

3aHATUS 1O AUCHUIUIMHE MPOXOIAT B JIEKIUOHHONW GopMe U B (hopMe MPAKTUYECKHX 3aHATUH, Ha
KOTOPBIX MPOBOJAATCS OOCY>KICHHS pacCMaTPUBAEMBIX MPOOJIEM B CBETE MOCIEAHUX HAYUHBIX JOCTHKEHHI B



JAHHOM 00JIaCcTH W paccMaTpuBarOTCs pemeHus 3amad. CamocrosiTenpbHas paboTa BKIIOYAET B ceOs
BBITIOJITHEHUEC AOMAIIIHUX 3aHaHHﬁ U TCOPCTUYCCKYIO IMOATIOTOBKY K 3aHATUAM 110 MaTCpuajiaM J'IGKI_II/Iﬁ u
PEKOMEHIOBAHHOM JINTEpATYypE, IPUBEACHHON B KOHIIE JAHHON MTPOTPaMMBI.

5. YueOHO-MeTOANYECKOe o0ecrieyeHrne CaMOCTOSITeIbHOI Pa0doThI CTY/ICHTOB.

CamocTosTenpHas padoTa CTyICHTOB MIPEyCMATPUBACT BHITIOJHEHHUE JTOMAIIHUX 33J[aHUH, peIICHIE
3a/la4, M3y4YeHHE PEKOMEHJOBAHHOM JUTEpaTypbl U IMOATOTOBKY K 3adyeTaM U dk3amMeHaM. OIlleHOYHbIE
CpeICTBa JJIsi KOHTPOJS TEKYIIeH yCIIeBaeMOCTH BKIIOYAIOT B Ce0S YCTHBIM ONPOC HA TMPAKTUYECKUX
3aHATUSX, B MpOLECCe JEKUUN, aKTUBHOCTh B OOCYXJACHMM KayeCTBEHHBIX BOMPOCOB. J[isi KOHTpoOis
MIPOMEXKYTOUYHOM aTTECTALUU [0 UTOTaM OCBOEHHUs MOyt «DU3UKa» UCMOJIB3YIOTCS BOMPOCHI 33/1a4d IO
HUKETPUBEICHHBIM TEMaM.

Bonpochbl 1J151 KOHTPOJISI.

SInepHO-KBaHTOBOMEXAaHUYECKAasl CUCTEMa CUIbHOACHCTBYIOIUX HYKJIOHOB.

CocraB 1 THUIIHI S7EP.

CBoiicTBa HYKJIOHOB.

DHeprus CBA3HU sIep.

®opmyna bere-Baiinzennepa.

Cnun spa. YetHocts y-pyHkuun. Pazmep u dpopma sapa.

N3ocnuH.

CymHOCTb SIBJIEHUS paAuoaKTUBHOCTH. OCHOBHOMN 3aKOH PaJInOAKTUBHOIO pacaja.

Anbda-pacnaj, ero cBoiicTBa. TOHKas CTPYKTypa 0-CIIEKTPOB.

0. B-pacnan. Tunel B-nmpeBpaiieHuii. XapakTep 3HEPreTHUECKUX CIEKTPOB B-U3TydeHusl.

1. 'amMMa-u3i1yyeHue pu s,IepHbIX NpeBpalleHusix. Bo3HUKHOBEHME Y-Tydei.

12. SInepuas uzomeTpus.

13. Dddexr Meccbayapa.

14. Knaccudukanus siiepHbIX peakluil.

15. IlonsiTie 06 3pPEeKTUBHBIX CEUEHUAX B3aUMOIEUCTBUS.

16. 3aKOHBI COXpaHEHUS B ATACPHBIX PEAKIIMSX.

17. Mexanu3Mmsl siepHbIX peakiuii. CoctaBHOE (MMPOMEXYTOUHOE) SIPO.

18. IIpsimMble siiepHbIE peaKLUH.

19. Tumes! sIEPHBIX peaKIuii.

20. JIBuxKeHME TSDKETBIX sAep.

21. llenHast peakuus ACTICHHUS.

22. Ynupasisiemas LelHasl peaklys AeJIeHNUs B T€TEPOreHHbIX U TOMOT'€HHBIX SIIEPHBIX peakTopax.

23. KocMuueckue JIyqu, UX COCTaB.

24. YckopuTenu 3apsyKeHHBIX YaCTHULL, UX THIIbI, IPUHIIHII JCHCTBUS.

25. PagroakTHBHBIE MTpETIapaThl.

26. SInepHble peakTophl.

27. oHM3aIMOHHOE TOPMOKECHHE 3aPSDKEHHBIX YaCTHII.

28. Ynpyroe paccessHi€ 4acTHIl.

29. B3anmopelicTBIE Y — N3IYUYCHHUS C BEIECTBOM.

30. OcoOeHHOCTH B3aUMO/ICHCTBHSI HEHTPOHOB C SAPAMH.

31. ®uznveckne MPUHIMITEI PETUCTPAIINN dIIEMEHTAPHBIX YaCTHII.

32. Knaccudukanus 1eTeKTopoB.

33. Hozumetpun. Ilormomennas n03a w3nydeHus. EnxuHunmsl 10361, Ou3ndeckne OCHOBBI 3alIUTHI OT
SJICPHBIX M3JTy4YEeHUH.

34. XapaKkTepuCTUKH SICPHBIX CHIL.

35. Me3oHHast Teopus SACPHBIX CHJI, KX OOMEHHBINH XapakTep.

36. KamnenpHas moiens.

37. Mogenb siiepHbIX 000JI09€K, MATHIECKIE YUCIIA.

38. Bunpl 251eMEeHTapHBIX YaCTHII, ©X CBOWCTBA.
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39. Teopema Herep.

40. YeTHOCTh CUCTEMBI 1 CHCTEMBI YaCTHII.

41. IIpocTpaHCcTBEHHAs! YE€THOCTD, €€ HE COXPAaHEHHUE B CIIA0BIX B3aUMOJICHCTBUSIX.
42. 3apsiioBasi 4€THOCTBIO.

43. KombunupoBanHnass CP-4eTHOCTb.

44. CPT-npubnuxeHue.

45. 3aKOH COXPaHEHHUS NEKTPUIECKOTO 3aps/a.

46. 3aKOH COXpaHEHHS JICTITOHHOTO 3apsiaa.

47. 3akoH coxpaHeHHUs OAPUOHHOTO 3apsiia.

48. 3akoH COXpaHEHUs U30CIIHHA.

49. CTpaHHOCTb, 3aKOH COXpaHEHHs CTPAaHHOCTH.

50. OuapoBanue.

51. I'unep3apsia.

52. YHuTapHast CHMMETpPHSL.

53. Knaccudukanuu aapoHOB.

54. Mopenb KBapKOB.

55. KBanToBBIE UncIIa 1IBETA.

56. bapHroHbI.

57. CTpyKTypa ME30HOB.

58. DnekTpomMarHuTHBIC B3auMoieicTBuS. [{nuarpammer OeitHmMana.
59. CusipHbBIE B3aUMOAEHCTBHUS.

60. KBapku, TIIO0OHBL.

61. CoBpeMeHHBIX OIX0/Ibl K 00BSACHEHHUIO TPUPOIBI C1a00r0 B3aUMOACHCTBHUS.

6. DoHJ 01LIEHOYHBIX CpeacTB 1Jisd HpOMeH(yTOqHOﬁ aTTeCTaluu Mo TUMCHHUIIJIMHE - B [IPUITIOKCHUN

6.1 [lepeyeHb KOMIETEHIMI BBITYCKHIUKOB 00pa30BaTeIbHON MPOTPAMMBI C YKa3aHUEM PE3yJIbTaTOB O0yUCHHS
(3HaHMH, yYMEHMI, BIaJeHMIi), XapaKTepU3YIOUIMX 3Tambl UX (HOPMUpPOBaHMS, ONMUCAHHE MOKazaTeined u
KpUTEPUEB OLICHUBAHMS KOMIIETEHIIMI Ha Pa3MyYHbIX dTanax ux (OpMHUPOBAHUS

(OIIK-1) CrnocoOHOCTh HCHOJIB30BaTh B MPOGECCHOHAILHON JEATEILHOCTH 0a30BbIe €CTECTBEHHOHAYYHBIC 3HAHUS,
BKJIIOYAsl 3HAHHS O MPeMeTe U 00BEKTaX M3YUCHUS, METOAAaX MCCIICAOBAHNS, COBPEMEHHBIX KOHIEMIUAXK, JOCTUKCHHUSIX
1 OrPaHUYCHUSAX €CTECTBEHHBIX HAYK (ITPEXKEC BCErO0 XMMHUHU, OMOJIOTHH, SKOJIOTHH, HAYK O 3eMJIE M YEJIOBEKE)

OILEHKHA COPOPMUPOBAHHOCTHU KOMIIETEHLIUHN
HNuaukar
OpbI IJIOXO0 04€Hb
KOMIIeTeH HEYNOBJICTB | yAOBJICTBOD Xopoio
XOpo1LIo OTJIMYHO
o OpPUTEJBHO HUTEJbHO npesoc
XO0/THO
OTtcyTcTBHE YpoBeHb
3HaHUH 3HAHUU B
T TUYECK 'bEM
eopeTnyec y Vposens o0Beme,
romarepua OBCHb o COOTBETCTB
oromarep P . MunumanbH | 3HaHU B OOTBETCTBYIO VYposen
na. 3HAHUU eM YpoBeHb
o o0BeMe, . b
HHXKC o Iporpamme 3HaHUHU B
JIOTYCTUMBIHA | COOTBETCTBYIO HAHUI
HeBo3morxH MHUHUMAaJIbH y Y MHOJATCOTOBKH. O6’beMe, 3Ha
YPOBEHb meM B
3HAHMS OCTh BIX N Jlomy1ieHo COOTBETCTBYIO
_ . | 3HaHMIL. porpaMme obbeme
OLICHUTh TpeOOBaHUH. HECKOJIBKO meM
Homymeno MOATOTOBKH.
MOJIHOTY Nmenu HECYILIECTBCHH nporpamMmme !
. MHOTO Honymeno MIPEBBI
3HaHUH MECTO 5 BIX OIIUGOK [IOJATOTOBKH,
HETrpyObIX HECKOJIBKO ma
BCICACTBHE | rpyObie Py 0e3 oIIHOOoK. fotne
OIINOKH. HEeTpyOBIX M
OTKa3a OIIUOKH. 6
OIINO0K
oOyyJarorer fiporpa
ocsi OT MMy
OTBETA




HOATrOT

OBKH.
OtcyTcTBUE [Ipogemonctp IIpone
MUHUMAaJIbH HPOBAaHBI BCE MOHCTp
BIX YMEHHH . OCHOBHEBIE HMpOBaH
Hepo3zmoxu YMEHUSL. Bl BCE
OCTh Pemens! Bce OCHOBH
OIIEHUTD IIponeMoHCTP | ocHOBHBIE ble
IIponemoncr [Iponemonctp
HaJIu4yue IIpu HMpOBAHBI BCC 3a1a44 . YMEHUS
N PpUpPOBaHbI HMPOBAHBI BCE
YMEHUU peleHnu OCHOBHBIC BoinonHeHs! .
OCHOBHBIE OCHOBHBIE
BCJIIEICTBUE CTaHJapTHHI MCHUA. BCE 3aJlaHus, B Pemien
a ap YMEHHS. Y a ’ YMEHHUs,pelie
OTKas3a X 3aJ1a4 HE Pemensr Bce MOJIHOM bl BCE
Pemienst HBI BCE
oOyJaromier | MpoJeMOHCT OCHOBHBIC o0BeMe, HO OCHOBH
TUTIOBBIE OCHOBHbIE
0oCsl OT pHUpOBaHBI 3a1a4m ¢ HEKOTOPBLIE C 135
YMeHnus 3a/1a4yu C 3a/1a4u ¢
OoTBETa OCHOBHBIE HEerpyObIMU HEJ0YETaMU. 3a1a4u.
HerpyObIMU OTIEIbHBIMU
YMEHHUSL. omrOKamy. Brinon
ouInOKaMu. HECYIIIECTBECHH
BrmonaeHs! HEHBI
" BerinonHeHs! BIMHEIOYETaM
MeJIn BCE 3aJIaHUsl, B BCE
BCE 3aJlaHus U, BBITIOJIHEHBI
MECTO IIOJIHOM 3aJIaHHu
6 HO HE B BCE 3aJIaHUs B
rpyObIC 00BEME, HO i, B
6 MIOJIHOM MIOJIHOM
OLIHOKH. HEKOTOPELIE C IIOJIHO
o0Beme. oOBeMe.
HEJI0YeTaMHu. M
O0beM
e 6e3
HeJ0ue
TOB
[IpopemoncTp TIpone
HMPOBaHbI MOHCT
OrcyTcTBUE Hpu P [IpogemoncTp P
y IpomemoHcTp | Ga3oBbie UpOBaH
peleHnuu HNmeercs
BJIaJICHUS - HUPOBaHbBL
POBaHBI HaBBIKU TBOpYE
CTaHAApPTHBl | MUHUMAJIbH HABBIKU 3
MarepuajioMm N 0a30BbIE CKHiA
X 3a/1a4 He BIi
HABBIKH IIpH pEMICHNH TTOTXO
MPOJIEMOHCT MIPY PEIICHUN
Hepo3zmoxH 6 CTaHJapPTHBIX K
PHPOBaHBI Habop HECTaHIaPTHEI
OCTh « NIpH peleHun | 3agad 0e3 pelwen
H 6a30BbIe HaBBIKOB U1 X 3amaya 6e3
ABBIKU OLIEHUTH CTaHJapTHBIX | OIMUOOK U IO
HaJu4uue HABBIKH. L 3a/1a4 ¢ HEZ0YETOB omu6ok 1
: HecTaH
HaBBIKOB CranApTHY HEKOTOPBIMH HEHOHCTOB.
Nmenn X 3aj7a4 ¢ p JAapTHBI
BCJIEICTBUE HEJ0YEeTaMU
a MECTO HEKOTOPBIMU A X 3a1aq
OTKa3a
5 rpyObIe HEJ0YEeTaMU
o0yyJaroler
yHarot OIIUOKH.
ocs OT
OTBeTa
[xana 0-20% 20-50 % 50-70 % 70-80 % 80-90 % 90-99 % 100%
OLICHOK TI0
MIPOLICHTY
MpaBWIbH
0
BBITNIOJTHEH
HBIX
KOHTPOJIb
HBIX
3aJaHuN

(ITK-1) crtocoOHOCTRIO UCTIONB30BAThH CICIIMATU3NPOBAHHBIC 3HAHUS B 00JIaCTH (DU3HMKH ISl OCBOCHUS
PO IIBHBIX PU3NIECKUX TUCIIATIIINH




OIEHKH C®OPMUPOBAHHOCTH KOMITETEHIITAM

HNupukar
opbI 10X0 OYeHb
KOMIIETEH HEYI0BJIETB YaA0BJIETBOP Xopouio
XOpo1o OTJIMYHO
UM OpHUTETbHO HUTEJbHO npesoc
XO0/THO
OTcyTcTBUE YpoBeHb
3HaHUH 3HaHUH B
TEOPETUYECK oObeMe,
OroMaTepua | ypogens Yposenp COOTBETCTBYHO v
na _ MUHHMAaNGH | 3HAHWI B ey posen
: 3HAHUHN YpoBeHb
0 obBeme, mporpamMme o b
HIDKE . porp 3HAHH B SHAHI
Hero3MoxH JOTCTHMBII | COOTBETCTBYIO | 110 1r0TOBKH
MHUHUMAaJIbH . o0BEME, B
OCTh OBCHb meM
3HaHus BIX P N Homymero COOTBEICTBYIO | oGreme
OIICHUTH . | 3HaHWI1. MporpaMme HECKOJIBKO
TpeOOBaHMIA. I EM
TTOJTHOT, ONYIICHO MOJATOTOBKH. '
y Hmemn Y HECYMICCTBCHH | y1porpamMme —
3HaHUi MHOTO JomymeHo BIX OIIMBOK p
MECTO MOATOTOBKH, [maromne
BCJICAICTBHC HEeTpyOBIX HECKOJIBKO
rpyObie Oe3 ommbOK. | \
OTKa3a OIINOKH. HETpYyOBIX
OIIKOKH. Iporpa
o0ydarommer OImMO0K porp
0cs 0T MMy
OTBETa HOAroT
OBKH.
OTtcyTcTBUE [Ipogemonctp IIpone
MHHUAMAaJbH HpPOBaHEI BCE MOHCT]
BIX YMCHHUH . OCHOBHEBIC HpOBaH
HeBo3moxH YMCHHSL. BI BCE
OCTh Pemensl Bce OCHOBH
OIICHUTDH ITposeMoHCTP | ocHOBHBIE 155
IIponemoncr [Iponemonctp
HaJIuuue [Ipu HPOBaHbI BCC 3aJ1a4H . YMEHUS
PHUpOBaHEI HpPOBaHEI BCE
YMEHUI peuenuu OCHOBHbBIC BrimonHeHbI -
OCHOBHBIC OCHOBHbBIC
BCJIEJICTBUE CTaHIApPTHBEI YMCHHAL. BC€ 3aJ1aHus, B Pemen
YMEHHUSI. YMEHUs,perie
OTKa3a X 3a71a4 He Perienst Bee HOJTHOM BI BCE
Pemensr HbI BCE
oOyuJaromier | MpoaeMOHCT OCHOBHbBIC o0beMe, HO OCHOBH
TUTIOBBIC OCHOBHbBIC
ocs OT pHUpOBaHBI 3a/1a4yu C HEKOTOPBLIE C bIE
Ymenus 3a71a4M C 3a7a4u C
OTBETa OCHOBHBIE HErpyObIMH HEIOYETAMU. 3aJIa4H.
HEeTpyOBIMU OT/ICTHHBIMHU
YMEHHUSL. onubKaMH. Brmon
OINOKAMHU. HECYIIECTBESHH
BrimonHeHs! HEHBI
" BrImosTHEHBI BIMHEJIOYeTaM
MEJIA BCE 3a7laHUsA, B BCe
BCE 3aJIaHuUs 1, BBITTOJTHCHBI
MECTO IIOJTHOM 3aJIaHUu
6 HO HE B BCE 3aJIaHUs B
rpyosie o0beMe, HO 9B
6 HOJHOM OJTHOM ’
OLIHMOKH. HEKOTOPLIE C [IOJTHO
obneme. oObeMe.
HEJI0YeTaMHu. M
O0beM
e 6e3
HeJoue
TOB
IIpn Nmeercs IIponeMoHcT IIpone
P IIpogemoncTp P P P
penieHnn MHHHUMAaJIbH HMPOBAHbI [IponemoncTp | MOHCTP
. HUPOBAHBI
OtcyretBue | cragpaprab | bt P 0asoBble UPOBAHbI UpOBaH
BJIAJIEHUS bazoBbre
Hasbiku X 3aj1a4 He HaBBIKH HaBBIKU TBOpYE
HaBBIKH -
MaTepualoM | pnonemoHCT Habop CKUit
PHPOBAHBI HaBBIKOB JJIsI npH pemerm TPH PEICHUH | TIPH PEIICHIH | 11671301
HeBO3MOXH | gas0BmIc penIeHus CTaHIAPTHBIX | HECTAHJAPTHBI | 1
CTaHJApPTHBIX
0e3 X 3a1a4 6e3
OCTh CTaHJAPTHBI 3ama4
HABBIKH. p a1t ¢ penrex
OIICHUTH X 3ajJ1a4 ¢




HaJIM4ue HNmenn HEKOTOPBIMU | HCKOTOPBIMH OIIHOOK U OIIIHOOK U 148:0)

HAaBBLIKOB MECTO HEJOYEeTaAMH | HEAOYETaAMHU HEJIOYETOB. HEJI0YETOB. HecTaH
BCIIEICTBHE | TpyObIe JApPTHBI
OTKa3za OIINOKH. X 3amaq
obyugaromier
ocs OT
OTBeTa

[xana 0-20% 20 -50 % 50-70% 70-80 % 80 -90 % 90-99 % 100%

OIICHOK T10

TPOIICHTY

MPaBUJIBH

o

BBIIIOJIHEH

HBIX

KOHTPOJIb

HBIX

3aJaHUuN

6.2 Onucanmne MIKAJ OLeHUBAHUSA

Kpurepun ouenok 3auera:

3aumeHo — YCIEIIHOE BBIIOJIHEHHE NPAKTHUYECKHUX 3aJaHMN, BBIJIAHHBIX IIPENOAABATEIEM,
BJIAACHUC TMPOTrpaMMHBIM MATCpUajioM, IMOHUMAHWC CYHIHOCTH pacCMaTpuBACMbIX IIPOLCCCOB H
ﬂBJICHHfI, YMCHHUEC CaMOCTOATCIIBHO 0003HAYUTh TOYKH AKTHBHOI'O pocCTa HOBOI'O 3HAHUA.

He3a4meHo — HEBBINOJHEHUE IPAKTUYECKHUX 3aJaHuM, BBIIAHHBIX IIPENOJABATENIEM, IIOJHOE
HENOHMMAHHUE CMbICTIa MpoOJieM, HE JOCTAaTOYHO IOJHOE BJAJE€HHWE TEPMHUHOJIOTHEH, HEyMEeHHE
CaMOCTOSITENIbHO 0003HAUUTH MPOOJIEMHBIE CUTYALIUH.

6.3 Kputepuu u npoueaypsl OlleHUBAHUSI Pe3y1bTATOB 00y4eHHs N0 MOIYJII0, XapaKTepH3yIOUINX
Jransl GOPMUPOBAHNA KOMIIETCHIIH.

JJ1st oneHMBaHuUs Pe3y/JIbTATOB 00y4eHHUsI B BU/Ie 3HAHUH MCIOJIb3YIOTCH CJIeAyI0IHe Npoueaypsbl U
TeXHOJIOTHH:

- HHAMBUYyaJbHOE cobece1oBaHue,

- MUCbMEHHBIE OTBETHI HA BOIIPOCHI.

Joist oueHMBaHMs Pe3yJIbTATOB 00yUYeHHs B BUAe YMEHHMH U BJAJICHUI UCIOJb3YIOTCS CJeayolme
NPOoLeaYPHI M TEXHOJOIMH: IIPAKTUYECKNE KOHTPOJIbHBIC 3aaHUsl. THUIIBI MPAKTUYECKUX KOHTPOIBHBIX
3aJaHuH:

- YCTaHOBJIEHHUE MOCIIEI0BATEILHOCTH (OMKUCATh AITOPUTM BBITIOJHEHUS JCHCTBHS),

- yKa3aTh BO3MOXHOE BIUSHUE (PAaKTOPOB HA MOCIEACTBUS pealn3aliid YMEHUs U T.1.

6.4 TunoBble KOHTPOJBHBIC 33aJaHHsS WJIA HHBIE MaTepHalbl, HEOOXOIMMBIE U OLIEHKH pe3yJIbTaTOB
o0y4deHus1, XapaKTepHU3yIOIIUX ATarnbl (POPMUPOBAHUS KOMIIETEHIUHN U (MJIK) 711 UTOTOBOT'O KOHTPOJIS
c(opMHPOBaHHOCTU KoMIleTeHIIUU. (B mpumoxenun)

6.5 Meroaunueckue MaTepuabl, ONpeaessSIolIe Mpoleaypsl olleHuBaHus. (B mpunoxenun)

5. (I)OHI[ OLICHOYHBIX CPECACTB JAJIA IIpOMC)KyTO‘lHOﬁ aTTeCTAllMi MO0 JUCHUIIJIMHBI «PuU3NKa aTOMHOI0
sApa U JJICMCHTAPHbBIX YaCTHUI» - B ITPUJIOKCHUU

6. YueOHO-MeTOAMYeCKOe M MH(OPMaLIMOHHOE o0ecrevyeHne

a) OCHOBHas JUTEparypa:



1. Mupoxo IO.M., KOmun H.II. Snepnas ¢usuka. Mzn. 2-e, mepepador. M.: Hayka, 1980.
http://www.lib.unn.ru/php/details.php?Docld=80023&DB=1 (5 3x3)

2. CuByxun JI.B. Atomuas u sgepHas ¢usuka Y.2. SfnepHas ¢usmka. M.: Hayka, 2008.
http://www.lib.unn.ru/php/details.php?Docld=465434&DB=1 (9 3k3)

1. MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIIMHBI

MaTepI/IaJIBHO'TeXHI/I‘IeCKOe O6CCHCLICHI/IC JOUCIHUITIIINHBI «CDI/ISI/IKa ATOMHOI'O slz[pa nu 3HeMeHTapHLIX
YaCTHUID 00YCIOBICHO HAIMYMEM HEOOXOIUMOTrO KOJIMYECTBA YUCOHUKOB B OMOIMOTEKE, HEKOTOPBIE U3 HUX
NPEJCTAaBICHBI Ha caiiTe (U3NYecKoro QaxyjabTeTa B OSJCKTPOHHOM BHJC, a TaKKe HaIMUYUEM
JEMOHCTPAIIMOHHOIO 00OPYIOBaHUS IS JAEMOHCTPAaUuu (DU3MYECKOro SKCIepuMeHTa. Kpome Toro, mpu
HCO6XOI[I/IMOCTI/I BBIIIOJIHCHU S HeKOTOpBIX MAaTCMATHYCCKUX paC‘-IeTOB CTYI[eHTbI MOI‘yT BOCIIOJIBb30BaATLCA
TEXHUYECKMMH BO3MOXHOCTSIMH TEPMHUHAJ-KJIacca C YCTAHOBICHHBIM JIMICH3HOHHBIM IPOrPAMMHBIM
obecIieyeHueM.

[Iporpamma cocrapnieHa B cootBercTBuU ¢ TpedoBanussmMu @I'OC BIIO c yuetom pexomennanuii u [IpOOII
BIIO no nanpasnenuto «03.03.02 — Ousukay,

Agtop: noreHt kad. KOO, k.¢.-m.H. Dagnees. M.A.

Penensent (b1)

3aBenyrouiuii kadeapoit

HporpaMMa oz[o6peHa Ha 3aceJaHud METOAUYECKONW KOMHCCHUU (1)I/I3I/I‘ICCK01"O (I)aKy.]'ILTeTa oT
roaa, IfpoToOKOJI Ne
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