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1. Hesn 3aqa4u M3y4eHHs TUCHUTINHBI.

Ieabro ocBoeHust yueOHONW TUCHMILIMHBI «DPHU3UKa aTOMHOTO A1pa U 3JIEMEHTapHBIX Yac-
tuiy (OAY) snsieTcs: mpruoOdpeTeHue 3HAHUI ¥ IPEICTABICHUN 110 Cy0aTOMHOM (hU3HKE, a UMEHHO,
9KCHEPUMEHTAJIbHBIM U TEOPETUYECKMM OCHOBaM (PU3MKH aTOMHOIO s/Ipa, CHIIBHBIX M 3JIEKTPO-
c1a0bIX B3aMMOJECHCTBUM 3J€MEHTApPHBIX YACTHUI] B paMKaX COBPEMEHHOW CTaHAApTHOW MOJEIH;
pa3sBUTHE CIOCOOHOCTH K CaMOCTOSITEIbHOMY HCIOJIb30BAHUIO MPOCTEHIINX MOHATUI KBAaHTOBOH
MEXaHUKH, CICIUATFHON TEOPHH OTHOCHTEIBHOCTH M TEOPUU TPYNI K CyOaTOMHBIM SIBICHUSIM;
(opMHpOBaHUE MUPOKOTO MPOHECCHOHATIBHOIO U KYJIBTYPHOTO KPYro3opa.

3agaun u3ydeHus AUCHUILIMHBI BKJIKOYAKOT:
1. BaxkHeimme dKCIIEpUMEHTBl U OTKPBITHS, JISKAIUE B OCHOBE COBPEMEHHOMU SITICPHON (PU3UKU.
2. AHanu3 SAEpHBIX MPOLECCOB, CBA3AHHBIX CO CTPOCHHUEM U CBOMCTBOM SIIEP U 3JIEMEHTAPHBIX Yac-
THII.
3. IlpuobpeTeHrie HaBBIKOB SKCIIEPUMEHTAILHOTO U3YYEHUS MTPOLECCOB, CBA3AHHBIX C B3aUMOJICHCT-
BUEM y — JIy4yell, [—,a —4acTull C BEUIECTBOM.
4. zy4yeHue 3KCrIepUMEHTaIbHBIX YCTAHOBOK, TOYHOCTH U IOCTOBEPHOCTH OIpeaeNieHus GPU3NIECKUX
BenuuuH. CTYACHT JIOJDKEH MOJYyYUTh U3MEpPSiEeMbIe BEJIMUMHBI B MpeJeiax 3aJaHHOW TOYHOCTU U
JienaTh CTATUCTUYECKUI aHAIN3 MOJIYYeHHBIX PE3yJIbTATOB.

2.Mecto gucuumnunsl B ctpykrype OIIOIT BO.

Hucnunnuaa b1.6.14.06. Bxomut B 6ok b.1 T'ocymapcTtBenHoro o0pa3oBaTenbHOTO
crangapra (PI'OC) g cryneHToB ouyHOW (hopMBl 00ydeHHUs MO HAIPABICHUIO CIIEHUATIBHOCTH
03.03.02—"®us3muka" (OakamaBpuaT) ©  peammsyercs B paMkax npopmirs  «Dusmka
KOHJICHCUPOBAHHOI'O COCTOsIHUS BemiecTBa». K HMCXOIHBIM TpeOOBaHUSAM, HEOOXOIUMBIM IS
U3YYEHUS JIaHHOM JUCUMIUIMHBI OTHOCSTCSI 3HaHUS, YMEHHUA M BHUABl JESITEIbHOCTH,
c(OpMHPOBAHHBIE B MPOLECCE M3YUEHUS JAUCLUILIMH Kypca oOuiei (Gu3MKu, a UMEHHO pa3/iesioB
Mexanuka, OnextpuuecTBo, ONTHKa C COOTBETCTBYIOLIMMHU JaOOPATOPHBIMU IPAKTUKyMaMH.
Heo0xonnMo Takke BiaJieHHME METOJaMH MaTeMaTHYeCKOro aHajau3a, JIMHEHHON anredpsl U
HaBbIKaMu paboTel Ha OBM Ha ogHOM U3 06a30BbIX SA3BIKOB NMporpammupoBanus beiicuk, [lackanb
w Cu.

Huctunnuna OAY sBnsieTcss OCHOBOM JJIsl M3YYEHHS CIICIIHMAIBHBIX JUCIUTUINH 10 CyOaTOMHOM
¢usuke, actpopusuke, reopuzuke U GU3NKE KOHICHCUPOBAHHOTO COCTOSIHUS BEIIECTBA.

3. TpeGoBaHus K pe3yJIbTAaTaAM OCBOCHHMS JAUCHHUILINHBI
[Ipouiecc M3yyeHHs] TUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE FJIEMEHTOB CIEIYIOIIMX
komneTeHIM B coorBercTBUU ¢ PI'OC3++ BO no Hanpasienuto noaroroBku 03.03.02 dusuka
(ypoBeHb OakanaBpuaTa):
OIIK-2.1 CocraBiasieT OTYETHl MO HAYYHO-UCCIIEIOBATENbCKON JEeSATENbHOCTH,

BKJIIOYAsl aHAJIU3 U 00pabOTKY IKCIIEpUMEHTANIbHBIX PE3YJIbTaTOB

OIIK-2.2 Cnoco0eH mpeacTaBIsaTh Pe3ylbTaThl MCCIENI0BATENbCKON NESITEIbHOCTH
Ha HayYHBIX KOH(EPEeHIUAX, BO BpeMsI IPOMEKYTOUHBIX M UTOTOBBIX aTTeCTallUN

[IKC-3.1 Cnocoben npemnogaBaTh GU3NKY B CPEAHEH IIKOJE W CIICIIHAIBHBIX y4e0-
HBIX 3aBEJICHUSAX Ha OCHOBE MOJIYYEHHOTO (yHIAMEHTATILHOTO OOpa30BaHMsI U HAyYHOTO
MHPOBO33PEHUS.

B pe3yabTare 0CBOCHUSA TUCHUILIMHBI 00YYAIOUIUICH T0JIKEH:
3HaTh MIpeIMETHYI0 00JIacTh, KaTErOPHANLHBIN ammapar, CTPYKTYpY, YPOBHH U (pyHKUIHUU DU3UKU
aTOMHOTO si/ipa M dJeMeHTapHbIX dactuil. CTyJIeHT JOJDKEH YCBOWTH, KAKUM 00pa3oM OCHOBHBIC
MOCTYJIaThl KBAaHTOBON MEXaHWKHU, CIEIHUATbHOW TEOPUH OTHOCUTENBHOCTH U 000OIIeHHE dKCIIe-
PUMEHTAJIFHOTO MaTepHaia MPUBOIAT K TOCTPOSHUIO (PEHOMEHOJIOTUUECKONU TEOPUH M K OMUCAHUIO
KOHKPETHBIX Qu3udeckux cuTyanuid. CTyIeHT JO0JDKEH TakXKe MOHUMATh polib (PU3HYECKUX MpPUH-



IIUTIOB M 3aKOHOB CHMMETPUU B IPUPOAHBIX siBIeHUsX. [Ipu 3TOM ocoboe BHHMaHHE ynensieTcs
9KCIIEPUMEHTAIILHOMY OOOCHOBAaHHUIO MOJIETIbHBIX MPEACTABICHUM.

yMeTb IIPaBUIIbHO I0Jb30BaThCSI METOAAMU KJIACCUUECKON MEXaHUKH, IEKTPOMArHUTHOM
TEOpPUH, ONTUKU U MPOCTEUIINMU MPEICTABICHUAMU W3 KBAHTOBOM MEXaHUKH, aureOpbl U TEOpPHUU
rpynn. IMeHHO, CTYAEHT JOKEH YMETh MCIOJIb30BaTh PEISITUBUCTCKIE KUHEMATUYECKUE 3aKOHbI
COXpaHEHHs, BApHUALIMOHHBIN MPUHLUII HAUMEHBIIETO JEHCTBUSA, KBAHTOBO-MEXaHUYECKYIO TEOPHUIO
MOMEHTa KOJIMYECTBA JBM)KCHUS, BBIUMCIIATH CpPEIHHE 3HAUYECHUS HAOII0JaeMbIX Ha OCHOBE HC-
M0JIb30BAHHUS MTPOCTHIX BOJHOBBIX (PYHKIIHIA.

BJaJeTh (OBITh B COCTOSIHUU TIPOACMOHCTPUPOBATD) 3HAHUAMYU 0A30BBIX KOHIEHIINA U T0-
HATUNA KJIACCUYECKON TEOPUH CKAJISIPHOIO, BEKTOPHOI'O U CIIMHOPHOTO IOJIEW, IPUHIIMIIOB PEATH-
BUCTCKOHN M KaTMOPOBOYHOM WHBAPUAHTHOCTH TEOPHH.

npuodpecTH ONBIT /AEATEIbHOCTH: MPUOOPETEHUSI U MCIOJIb30BAHMS 3HAHUN OCHOBHBIX
3aKOHOB (DM3MKM aTOMHOTO sI/Ipa ¥ YaCTHUI[ B OIICHKE KOHKPETHBIX CHTYallUl, BOSHUKAIOUINX B 00-
pa3oBaTeNibHOI, MpodeccOHABbHO 1eATEeIbHOCTH U MOBCEIHEBHON KU3HU.

4. Coaep:kaHue H CTPYKTYPA IMCUMILIHHBI (MO1YJIs1)

4.1 ConepxxaHue pa3iesioB M CHUILIAH
Taonuua 1. Cooeporcanue oucyuniaunot (mooynsn) «PU3nKa aTOMHOIO SIAPA U IJIeMeH-
TAPHBIX YACTHLY, HepeueHb OUECHOUHBIX CPEOCHI8 U KOHMPOJIUPYEMbIX KOMHEM eH YU

Koz xoH- ®dopma  Te-
No HaumenoBanue Coneprxanue pasjena TPOJIUpPYyE- | KyLIEro
pas- pasnena MOH KOMITe- | KOHTPOJIS
nena TEHUUU (MU
€€ YaCTH)
1 2 3 4 4
Duzuxa a0pa
1 Baenenue. OcHoBHBIE DJTambl pPa3BUTHS  (UBKKH OIIK-2 3, K, PK, T

aTOMHOTO fA1pa M 4YacTull. MacmraOsl [IKC-3.1
SIBJICHUH MUKPOMHMPA.

2 CaoiicTBa Pa3zmepsl spep. MarHUTHBII MOMEHT M OIIK-2 3, K, PK, T
aTOMHBIX sJIep. | U30CIHUH sApa. SApo Kak COBOKYIIHOCTH IIKC-3.1
IIPOTOHOB M HENTPOHOB. Pacnipenenenue
3apsana B sape. Macca u 9HEprus CBA3M
sanpa. KBaHTOBbIE  XapaKTEpUCTUKU
sIepHbIX cocTosgsHui. CnuH sapa.

3 Mopenun arom- | KanenbHas moaens. Bkinaasl B 3HEpruro OIIK-2 3, K, PK, T
HBIX s1€ep. CBSI3U A]ipa 00bEMHOMN, TOBEPXHOCTHOMN U IIKC-3.1
KYJIOHOBCKOM dHepruil. Monens @ep-
Mu-raza. JHeprus cummerpun. O6oo-
yeyHasi MoJIesIb spa. Marndeckue siipa.
BbluncneHne  MarHUTHBIX ~ MOMEHTOB
anep. Pe3oHaHcHbIl MeTox ompexene-
HUS  MarHUTHBIX MOMEHTOB  SJ€Ep.
O6006menHas mojnens siapa. Hecdepu-
yeckue sapa. KonebarenbHble U Bpa-
jaTeabHble COCTOSHUA. MoJenb MATH-
MEPHOI'0 POTaTopa.

4 Pannoaktus- CrabwibHble W pPaJUOaKTHBHBIC s/Ipa. OIIK-2 I3, K, PK, T
HOCTb. 3aKOH PaJuOAaKTUBHOrO pacrnana. Buael [IKC-3.1
pacnmaza: « - pacnag, [ -pacmapn,

y -m3mydenue, 3¢dexkr Méccbayepa.




YCTOMYHUBOCT  JIep  OTHOCUTEIBHO
Manbix Jedopmanuid. CrioHTaHHOE [e-
JIieHne TsoKeNbIX saep. Llenmnas peakmms.
PagnoaxkTuBHbBIC ceMelicTBA.

CaoiicTBa
SJIEPHBIX CHUJI.

Monens IOxaBpl, m-me30HEL O000-
meHHbii npuHinun [laynu. BonnoBas
¢bynkuus aeitona. OOMEHHBIA U TEH-
30pHBIMXapaKkTep SACpHbIX cuil. Me-
30HHAsI TEOPHS HYKIOH- HYKJIOHHOTO
B3aHUMOJICHCTBUS.

OIIK-2
[IKC-3.1

I3, K, PK, T

Slnepubie  pe-
aKIIIH.

Kunemarnka, ceuyeHue M KaHajbl peak-
ui. 3aKOHBI COXPAaHEHUS! MOMEHTa KO-
JIMYECTBA JBUKCHMSI, U30CINHA, YETHO-
CTU B sAJIEpHBIX peakuusax. Mogens co-
CTaBHOTO sAnpa. Pe3oHaHCHBIE peakuuu.
®opmyna bpeitta- Burnepa. Ilpsmsie
sllepHble peakuuu. Peakuuu cpbiBa U
noaxsara. Peaknuu 1moj BoO3AeCTBHEM
Y-KBAaHTOB. | MTaHTCKUI pE30HAHC

OIIK-2
[IKC-3.1

I3, K, PK, T

Bsaumonetict-
BHE  SIJICPHOTO
U3JIY4CHUS c
BEIIIECTBOM.

[IpoxoxkaeHUE JIEKTPOHOB U MOHOB 4e-
pe3 BeniecTBo. MOHM3aIMOHHBIE TOTEPH,
TOPMO3HOE H3JIy4eHHE, u3iaydeHue Ba-
BUJIOBAa-YepeHkoRa. [Ipoxoxenue
Y-KBaHTOB U HEUTPOHOB Y€pe3 BEIIECTBO.
JIeTeKTOpBI SANEPHBIX W3IYyYEHUM: ra3o-
HaIlOJICHHBIE, CHUHTWUISLIMOHHBIE U
IIOJIYIIPOBOJIHUKOBBIE JE€TEKTOPBI. Tpe-
KOBBIE JIETEKTOPBI: AIEPHON OMYIIBCHH,
Kamepa BuibcoHa, Iy3bIpbKOBas KaMe-
pa. buosornueckoe AECUCTBUE SACPHBIX
W3JTyYCHHI.

OIIK-2
IIKC-3.1

I3, K, PK, T

OcHOBBI  si7Iep-
HOM DHEpreTu-
KU W SAEPHOU
MEIUITUHEI.

KoHcTpyknusa peakropa Ha TEIUIOBBIX.
3amasapIBarole HEHTpoHsL. MomoBas
sMma. PeakTop Ha OBICTPBIX HEHTpOHAX.
VYIpaBiaseMbll TEpMOSAEPHBIA CUHTE3.
MarnutHoe yaepkanue miasmel. [Tund.
YcranoBka Toxomak. JlazepHblii Tep-
MOSIZl. YCKOPUTENIH IPOTOHOB: JIMHEMU-
HBIM YCKOpUTENb, LMKIOTPOH U (azo-
TpoH. HapaboTka KOPOTKOXHUBYIIHUX H
YIBTPAKOPOTKOKUBYIIIMX HW30TONOB IS
HSMHUCCUOHHOM ToMorpaduu. IlpoToHHas
Tepanusl.

OIlK-2
IIKC-3.1

I3, K, PK, T

Dusuka JJIEMEHNMAPHbIX Yacmuy u 83aUMOO0eLCmEuLL

Bsenenue.

OKCIEPUMEHTBI IO PACCESTHUIO DJIEK-
TpOHOB [»B - ol dHepruu Ha supax.
Pacnipenenenue 3apsiga B HYKIIOHAX,
napToHHas Mozaenb. OOmme mpencTas-
JIEHUS O KBapKax, JIENTOHAaX U OaproHax
U UX KBaHTOBBIX 4HCIaX. BekTropHble
0030HBI KaK IMEPEHOCYMKU B3anMOJECH-

OIIK-2
[IKC-3.1

I3, K,PK, T




ctBuil. Jlnarpammel deitHmana.

DepMHUOHBL.

AnTtnyactuibl. besmaccoBbie hepMUuOHBI
- BEHJIEBCKOE HEUTPUHO, CHUPAIBHOCTb.
HelitpansHple #  3apspKEHHBIE  TOKH.
Huckpetnbie cumMmetruu. IIpocranct-
BEHHasl MHBEpCHS. 3apsiioBas YETHOCTb.
OO6pamenue BpemeHu. HecoxpaHenue
3apsA0BOM M IIPOCTPAHCTBEHHOM YeT-
HOCTH. OKcrmepuMeHT By ¢ kobOaib-
tomM-60.  Hapymenue CP unBapuant-
HOCTM B pacmagax K - Me30HOB.
CPT-uHBapnMaHTHOCTh

OIIK-2
ITKC-3.1

I3, K, PK, T

KBapkoBass mo-
JIeNIb aJJPOHOB.

CrpanHocth, s-kBapk. I['pymma SU(Q3):.
Oxrer 1 cuHrier Me3oHoB 3 x 3 =8 +1.
JlexymneT U okTteTbl OapuoHOB. Pa3-
noxenne 3 x 3 x3 =10+ 8 + 8 +1.
BonnoBas ¢yHkIMs 6aproHOB B paMKax
SU3)f ? SU(2). MarHuTHbIE MOMEHTHI
MIPOTOHA M MEUTPOHA B paMKax KBapKoO-
BOW MOJICIIH.

OIIK-2
[IKC-3.1

I3, K, PK, T

IlousaTue uBera.

I'pynma SU(3).. LlBeToBbIe BOIHOBBIE
¢byHKIMKM OGapuOHOB W TIIOOHOB. AHTH-
9KpaHHPOBaHUE IIBeTa. ACHUMITOTHYE-
cKasi cBOOOJ M KOH(AHHMEHT KBAapKOB.
Tsoxenble kBapku ¢, b M UX CBsA3aHHBIE
COCTOSIHUSI.

OIIK-2
[IKC-3.1

I3, K, PK, T

HenpepriBabie
U JUCKPETHBIE
CHUMMETHUH u
3aKOHBI COXpa-
HEHHUSI B MHpE
YacTHL.

[IpocTpaHcTBeHHass MHBepcUs. 3apsao-
BOE COMpsDKEHHE. 3apsiioBas YETHOCTb.
Obpamenne BpemeHu. HecoxpaHeHue
3apsA0BOM M TPOCTPAHCTBEHHOM YeT-
HOCTM B CJIa0bIX B3aWMOJICHCTBUSX.
Komb6unupoBannas CP uetHOCTh U €e
HapylleHHe B  pacmajgaXx  KaoHOB.
CPT-uHBapHaHTHOCTb.

OIIK-2
[IKC-3.1

I3, K, PK, T

CranpaptHas
MOJIENIb  DJIEK-
TPOCIa0bIX-
BPANMO/ICHCT-
Buii - CM.

KanuOpoBouHble MONSI W BEKTOPHBIE
6030Hb1 A rpynnsl SU(2)xU(1). Yron
Baiin6epra.  XurrcoBckue OO030HBI H
MEXaHM3M T'€Hepaluu Macc B OO30HHOM
u ¢pepMuoHHOM cekTopax CM.

OIIK-2
[IKC-3.1

I3, K, PK, T

Yckopurenu
IIPOTOHOB  BBI-
COKHX DHEPTHUH.

DKcIeprMEHTaIbHOE ONpeseiieHne Ta-
pamerpoB CM. OTKpbITHE BEKTOPHBIX
6030H0B W=, Z. OTKpbITHE t KBapka.
OTtkpbiTHEe 6030Ha XHITCa Ha YCKOPH-
tene LHC.

OIIK-2
[IKC-3.1

I3, K,PK, T

Benukoe 00b-

eIMHEHHE.

[loBeneHue KOHCTAHT B3aUMOJECHCTBUUI
MIpH yBEJIIMYEHUH SHEpruu. JlenToHsl u
KBapKu B MynbTHILIeTax rpynmsl SU(S).
[Ipomexyrounsie X u Y OO030HBL
OKCepUMEHTBHl 10 IOMCKY pacnaaa
npotoHa. IlpencraBnenue 0 MHHU-
MaJIbHOM CYNEPCUMMETPUYHOM PACIIU-
peHun  crangaptHoil mopjenu. Ilomck

OIIK-2
[IKC-3.1

I3, K, PK, T




HEUTPaTUHO, YapruHO U S-KBApKOB Ha

LHC.
9 Kocmuueckue DTanbl 3BOJIIOIMS paHHEH BceneHHOM. OIIK-2 I3, K, PK, T
Jy4d - COCTaB, | 3aKOH pacmupenus Xab0Oma. Penukro- IMKC-3.1
SHEPrusi U IMpo- | BO€ U3IIyueHHeE. KocMmonoruueckuit
HCXOXK/]ICHUE. HYKJICOCUHTE3 B Tropsyeil BceneHHOM.

Hykneocunrtes B 3BE3aax. HelTpoHHbIe
3Be3abl. CBepxHOBbIE. PacnpocTpaneH-
HOCTh XUMHYECKHX HJIEMEHTOB.

B rpade 4 nmpuBonsarcs mianupyeMblie (GOpMbI TEKYIIET0 KOHTPOJIS: 3aluTa jJadboparop-
Hoil pabotel (JIP), Beimomunenue kypcoBoro mpoekta (KII), xypcosoit padorsr (KP), pacuer-
Ho-rpaduueckoro 3ananus (PI'3), nomamuero 3aganus (/[3) manucanue pedepara (P), acce (),

koitokBuyM (K), pyoexnsiit kontpois (PK), rectuposanue (T) u T.1.

4.2. CTpyKTYypa JUCHUIINHBI

O6mas TpynoeMkocTs aucuuIuiuHbl b1.5.14.06 «®u3uka aTOMHOTO siApa ¥ 3JIEMEHTapHBIX

qaCTun» COCTaBIACT 4 3a4y€THBIE (S10%0500002) 8

Taobauya 2. Oouwan mpyooemkocmo oucyuniunvl cocmaensem 4 zauemnuvix eounuy (144 uaca)

TpyaoemMkocTsh, yac.
Bix paborel 6 cemecTp Bcero
OO0uiasi TPy10eMKOCTh B 3a4. el1. (4ac.) 4(144) 4(144)
KonrakTHasi padora (B yacax): 102 102
Jlexmun (JI) 51 51
[Tpaktuueckue 3anstus (I13) 51 51
Jlaboparopusie pabotsl (JIP)
Cemunapckue 3ansatus (C3) — —
CamocrosiTeibHas padora (B 4acax), B TOM 4HciIe 15 15
KOHTAaKTHasi padora:
Kypcosas pabora (KP)
Pedepar (P)
Kontposnbnas padora (K)
CaMocCTOATEIbHOE U3YUYEHUE PA3/IEIIOB
IToaroroBka u MpOXO0XKACHUE IPOMEKYTOYHOU 27 27
aTTecTaluu
Buja npoMexyToYHOM aTTecTAlNU JK3aMeH K3aMeH
4.3. ConepxaHue TUCUMILUIUHBI (JIEKIIMOHHbIE 3aAHSITHS)
Tabnuuya 3. Jlekyuonnvie 3anamusn
No Tema
pas-
Jienna
1 2
1 Beenenne B kypc. OTkpbITHE aTOMHOTO siapa. OOmume nouarus o sape. Onbit Pesep-

psia B HYKJIOHE U pa3Mep HYKIIOHA.

dopna. Moaens aroma Tomcona u Pesepdopna. DddextuBnoe ceuenne. Dopmyna
Pesepdopna. Paccesnue o —uactun Ha sape ~*°Pb. Bonusl ne Bpoiins. Judpakuuon-
Hasi KapTuHa paccesHus. PaccessHue snekTpoHOB Ha sapax. OmbiTel XodiTaarepa.
®opmyna Motra. @opm-dakTop. Pacnpenenenue 3apsna B sape. Pacnpenenenue 3a-




Anepnbiii mapk. NZ-auarpaMMa cTaOMIBHBIX U IOTOXKUBYIIHX sAep. Macca 1 SHeprus
CBSI3U sJipa. DHEPrusl OTACNICHUs] HYKJIOHA. Y IeibHast SHEprus CBsi3u. Mozelb KUIKOU
karu. @opmyna Baiinzekkepa. O0beMHas1, IOBEPXHOCTHASI U KYJIOHOBCKasl SHEPTHH.

Mogens @epmu-raza. Jueprust cummerpuu. Ponb npunnumna [aynu. 3aBucumocts Z OT
A 11t ctabuibHbIX saep. DddexT cnapuBanus. YeTHO- YeTHbIE, HEYETHBIE U HEYETHO-
HEUYETHBIC sA/ipa. Bkian pa3anyHbIX BUJIOB SHEPTUU B MOJIHYIO SHEPTHIO SIpa.

Ob6onoueyHas Mozens sapa. Marndeckue uucia. SIapo Kak MpoCTpaHCTBEHHBINH poTa-
TOp. KBaHTOBBIE XapaKTEPUCTUKU SACPHBIX COCTOSTHUM.

KBanpymnonbHbiii MOMeHT siipa. CBEpXTOHKOE paciuerieHre. MarHuTHble MOMEHTBI
anep. Moaens lIMunara. DKcriepuMeHTaIbHOE OMpPEIEIeHNEe MAarHUTHBIX MOMEHTOB.
Sl nepHbIii MarHuTHBIN pe3oHanc. IMP B menunnne.

KonebarenbHble ypOBHH YETHO- YETHBIX chepruecKux saep. SAapo Kak msITUMEPHBIHA
ocumsaTop. O6061eHHas moaens sapa. Hechepuueckue snpa. BpamarenabHbie
YPOBHH YETHO- YETHBIX HeC(epUUECKHX siiep. PeabHbli SAepHBIN CIIEKTD.

OO61mre 3aKOHOMEPHOCTH PaJMO0AKTUBHOTO pacnana. Bunel pacnana. PaanoakTuBHOCTb.
[Tpoxoxaenne o —uactul uepe3 6apbep. LlenTpobexnblit 6aprep. 3akon I eiire-
pa-Herrana. [IpaBuia otbopa npu o —pacnaje.

S —Pacnan. Heittpuno. Cnaboe B3aumozeiicteue. f * —Pacnan. K —3axsar. Jlopoxka
crabunpHOCTU. [lepexonst @epmu. [lepexons ['amoBa- Tennepa. 3anpenieHHble nepe-
xonel. Pactiag. Dddext Méccbayepa. [Ipumenenue apdexra Méccbayepa s u3me-
pEeHUsl €CTECTBEHHOW MpHUHbI TUHUN. KoHBepcus anekTpoHoB. PesonancHbie nepe-
XOJIBL.

BzauMo/elicTBUe SIEPHOTO U3JIYYCHHUS C BEIICCTBOM. VOHM3ALMOHHBIE MOTEPH Tsi-
KEJIBIX 3apsDKCHHBIX YacTUll. VOHU3allMOHHBIE TOTEPH M TOPMO3HOE UIIYyUCHUE JIJISI
aneKTpoHOB. VoHu3aonHas kamepa. [IpoxosxaeHue GpoToHOB yepe3 BeiectBo. Do-
toddext. Dpdext Komnrona. Poxnenne nap.
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PannoaktuBHOE cemelicTBO. TpaHCcypaHOBBIE 2IeMEHThI. KpuTepun ycToiM4UBOCTH s1pa
B paMKax KanenbHoM Mozenu. bapbep nenenusi. CnOHTaHHOE JIeIeHHEe aTOMHBIX SIep.

11

N3ocnun. U3ocnun sapa. 3epkanbHble sapa. [ByxHykinonHas cucrema. O000meHHbII
npuHuun Ilaymu. Hykion — HykinoHHoe B3auMmopeiicTBue. CnHMHOBasi 3aBHCHUMOCTD
snepHbIx cmit. OdMeHHoe B3anmoiericTBue. HykiioH — HyKJIIOHHOE paccesinue. Me3oHHas
TEOPHsI HYKJIOH- HYKJIOHHOTO B3aUMOJIEHCTBHUS.

12

JleTpoH- CBsI3aHHOE COCTOSIHHME B nN-p- cucteMe. BomHoBas (yHKmuUsS AedTpoHa.
KBazpynosbHbIN 1 MArHUTHBI MOMEHTBI JENTPOHA

13

SAnepubie peakuuu. CeueHue W KaHallbl siACpHBIX peakuuil. KuHemaTuka siiepHbIX pe-
akuui. DHeprus peakuuu. [lopor peaknun. 3akoHbI COXpaHEHUSI MOMEHTA, YETHOCTH U
M30CIHHA.

14

Mogneins coctaBHOTO siapa. PesonancHseie saepHbie peakinuu. @opmyia bpelita- Bur-
Hepa. IMnynbcHas U dHepreTudeckas AuarpaMMsl U HEYIpyroro paccesus. Teo-
peMa B3aMMHOCTH.

15

Peaknuun mox BO3aeHCTBHEM HEUTPOHOB. BpamarenbHble YpOBHHM YETHO-YETHBIX HE-
chepuueckux  saep.KomebGarenbHble  ypOBHM ~ YETHO-YETHBIX  CEpUUECKUX
anep.PeanbHbl sIIEpHBIN CIIEKTP.

16

[Tpsimble anepHble peakuuu. Peakuuu cpbiBa U noaxsara. Onrudeckas MOJAEIb A1pa.
DoTosIepHbIE peaKIMU. [ MTaHTCKUI pe30HaHC

17

DOnemeHTapHbie YacTuilbl. CoBpeMeHHbIe yckoputenu. HekoTopsie cBenenus o0 se-
MEHTApPHBIX YaCTHUIAX. DKCIEPUMEHTAIBLHOE UCCIEA0BAHUE CTPYKTYPhI YacTull. Teopuu
B (hu3uke yactuil. Tunel B3auMojiecTBUN YacTril. KOHCTAaHTHI U ParyChl B3aUMO-
nercteuid. J{narpammbl OeitHMaHaIIsI 3JIEKTPOMArHUTHBIX B3auMoieicTBU. KBaHTHI
npyrux noneid. OyHaaMeHTaIbHbIe 0030HBI.

18

Cucrematnka JaCTHII. (DYHIlaMeHTaJ'ILHLIC LIaCTI/II_U)I.Ba.pI/IOHI:I u Me30HbI. OCHOBHBIC




y37b6l (yHIIaMEHTAJIBHBIX B3auMOJACUCTBHI. KBapkoBbIe nuarpammbl. 3aKOHBI COXpa-
HEHUs B Mupe uactull. bapuoHHOe W JenTOHHOE KBaHTOBbIE uucia. CTPaHHOCTD.
Yactunpi-antuyactuibl. CuiibHble  B3auMmojnercTBus.  AnponsllIpaBuno  Haka-
Ho-Hummmpxkumb—I emi-Manna. KBapku. KBapkoBast cTpykTypa Jeryaifiimmx 6apruoHoB
u Me3onoB.KBapkoBeie aromel. Jlekymuier OapwonoB ¢ J' = 32", Pacma-
161 A -pe3onancoB. KBapkoBas auarpamMMa HYKJIOH-HYKJIOHHOTO B3auMojeicTBus. 00
n30cnHe (POTOHA U YETHOCTHU JICITOHOB.

19

TpynHocTH pocTOM KBapKoBOW Moaenyu. HoBoe KBaHTOBOE 4MCIIO «1BET». bapuoHbI 1
ME30HBI KaK HaOOpHI IIBETHBIX KBApKOB. I mrooHbl. KBanTOBast xpomoaunamuka (KX/).
O606menne npunnumna [laymu. CtpykTypa BoaHOBOW ¢yHKImu Oapuona B KX/I.
CpaBaenue KOJ[ u KX]I. DxpanupoBka U aHTUIKpPAHUPOBKa3apsaa. ACUMIOTOTHYE-
ckas cBoOoa. BHyTpu nmporona

20

OtcyTcTBHE KBapKOB B CBOOOJAHOM COCTOSHMM. OKCHEPUMEHTBI, MOJATBEPKAAIOLINE
HaJIN4YKME KBApPKOB B aipoHax. Tsokernble KBapku —C, b, 7.

21

CnaOsle B3aumozaeiicTsusl. Jlentonusle 3apsiabl. Tumel HelTpuHo. Cnabble pacnaspl.
Koncranra cnaboro B3anMozaeicTBrs. 3apsiKeHHbIE U HEUTpaJIbHbIE clla0ble TOKH. 3aKOH
coxpaHeHus yeTHocTH. P-cummerpus. HecoxpaneHne yeTHOCTH B cl1a0bIX B3aUMOJICH-
ctBUsIX. COUpaIbHOCTb.

22

3apsinoBoe conpsbkenne. CP-npeoOpasoBanue. 3apsgoBas 4eTHOCTb. VIcTUHHO HEll-
Tpanbubie kaoubl K ) 1 K .O6pamienue Bpemenu. Hapyuienne CP-HHBapHaHTHOCTH.

CPT-teopema. IlepBrie aTanbl 00bequHEHUs B3auMoieicTBUA. KOHCTaHTBI B3auMO-
neiictBuii. [Iponararop. [lepeonpenenenre KOHCTaHTHI c1a0OT0 B3aMMOAEHCT-
Busi.COerarommecs KOHCTaHTHL. Benmukoe oobenunenne.Pacay mporona u apyrue
npenckasanus Teopuii Bennkoro oobenunenus. [lokonenus pyHnameHTanbHbIX dep-
muoHoB. Helitpuno. Cynepcummerpusl.

23

Bcenennas. CeunerensctBa bomnbiioro B3psiBa. [lepebie MruoBenust Beenennoit. J1o3-
BE3JHbIN cUHTE3 snep. bapnonnas acummerpus. OTcyTcTBHE aHTUBEIECTBA BO Bee-

nenHoil. Undmsaus. 3Be3nHast apa. SnepHble peakinu B 3Be3/1aX. 3aKITIOYUTEIIbHBIC
cTazuu xu3HU 3Be31. CBepxHoBble. KoHeuHsble 3Tarnel aBomonun Beenennoil. Kocmu-
YECKHUE JTyYU

24

DNEMEHTHI KJIACCUYECKON TEOpUH MOJs UIsl CKAIIIPHOM YacThlbl. CKaIspHOE IMoJIe:
neiicrsue, pyHkuus Jlarpankuana, ypaBHeHue JBuxkeHus (ypaBHenue Kneii-
Ha-Dokka-I'opaona). Pa3Ouenue perienue Ha OTPULIATEIBHO- U MTOJIOKHUTEIBHO- Yac-
TOTHBIE YaCTH. TE€H30p SHEPTUH U UMITYJIbCA JUIsl CKAISIPHOTO MOJIS.

25

DNEeMeHTHI KJIaCCU4eCKOl Teopuu noms s pepmuonoB. YpasHenue upaka. Co-
npsbkeHHoe ypaBHeHHe [{upaka. JlarpamkuaHnCIHHOPHOTO ToJisl. Pemenue cBoOOHOTO
ypaBHenus J{upaka. Yactunel. AHTHIACTHIBL. Pemenne ypaBHenue Jupaka nist 6e3-
MaccoBoit yactuiiel. Helitpuno. CrimpansHocts. CPT-npeoOpazoBanue.

4.4. Copepxanue TUCUMILIMHBI (J1a0OpaTOpPHbIE 3AHATHA)
I[lo gaGopaTopHBIM 3aHATHSM COCTaBJICHA OTAeNbHAs pabouas mnporpamma «OOmui

buzn

YECKUH MPAaKTUKYM M0 (PU3MKE aTOMHOTO si/Ipa U 3JIEMEHTAPHBIX YaCTHUI)

4.5 Conepxanue IMCUMILIUHBI (IPAKTHYECKHE 3AHATHSA)
Taonuua 4. Ilpakmuueckue 3anamus
Ne No
3aHATHS | pa3zena Tema
1 2 3
1 1 Bonnsl e bpoiins u nudpakunonHoe paccessHue 4acTUIl Ha siipax
2 2 OmneiT Pezepdopaa. Db dexTuBHOE ceueHne.
3 3 Cli0)keHue MOMEHTOB KOJIMUECTBA JBUKEHUsI. CIIUHBI ATOMHBIX sJIEp.
4 4 MarHuTHBIN AUNOJBHBIN M AJIEKTPUYECKUN KBAJIPYNOJIbHBI MOMEHTHI SIEP.
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OpOuTaIbHBINA U CIUHOBBIN MarHeTn3M. @opMa aTOMHBIX SITED

5 5 OHeprus CBsI3M sAep. DHEPTUM OTAeIeHUs HYKII0HOB. PopMyia Baliizekkepa.

6 6 PannoakTuBHbIN pacnafg saep. o, f U y —pacnan

7 7 JleneHne aTOMHBIX sIAED.

8 8 S nepubie peakiuu. Kunemartuka, mopor, BCTpEUHbIC MYUYKH.

9 9 Snepuble peakiuu. 3aKOHBI COXpPAaHEHUST MOMEHTa KOJWYECTBA JBHKCHUS,
YETHOCTH U W30CIHHA.

10 10 Mopenb siepHbIX 0000UeK.

11 11 OnemenTapHble yacTubl. Knaccudukanus v 3aKoHbI COXpaHEHHs..

12 12 KBapkoBas ctpykrypa agpoHoB. KBapKoBbI€ THarpaMMbl.

13 13 I{BeT. I mrooHsl. AnreOpa 37€MEHTapHBIX YaCTHULL.

14 14 CriaOble B3aUMOJICHCTBUSI M PACTIaJIbI.

15 15 SInepHble peakiuy B 3BE3/1aX.

4.6. CamocTosiTe/IbHOE M3YyYeHHE Pa3/1eJ10B U CHUILIHHBI
Taobauya 5. CamocmosamenvHoe usyuenue pa3oenos OUCYUnJIUHbl

Ne Kon-Bo 4a-
pasznena Bonpockl, BBIHOCHMbIE Ha CAMOCTOSITEJIbHOE U3yUEHHE COB

1 B3anMoneincTBre 3apsyKeHHBIX YaCTHIL C BEIECTBOM 10

1 PagnoakTMBHOCTB: ¢ —pagUOAaKTUBHOCTD, ¥ — [ —pacnan, y —U3JlydeHue 10
aaep

2 SInepHble peakluu, 3aKOHbI COXPaHEHMsI SHEPTUU, UMITYJIbCA U KBAHTOBBIX 10
quCce.

2 DneMeHTapHble YaCTHLIbL, IOPOTH POKACHUS 3JIEMEHTaPHBIX YACTHIL. 7

5. OueHoYHBIE CPECTBA ISl TEKYILIEro U pyOeHOT0 KOHTPOJIS YCIIEBAEMOCTH
B MPOMEKYTOYHOM aTTeCTalluU

KoHeuHbIMU pe3ylibTaTaMU OCBOCHHS ITPOTPaMMBbI JUCIHILTAHBI SBISIFOTCS C(HOpPMHPOBAH-
HbIE KOTHUTHBHBIC IECKPUNTOPHI «3HATBHY», «YMETbY», «BIAJETh», pacClUCaHHbIC MO OTIACIbHBIM
KoMIeTeHIUsIM. POpMUPOBAHUE ITUX JECKPUITOPOB MPOUCXOAUT B TEUEHHE BCETO CEMecTpa I0
JTamaM B paMKax pa3IH4HOTO BUA 3aHATHI U CAMOCTOSITENIbHOM paboTHI.

B xone m3yueHus MUCHMILIMHBI TIPEAYCMATPUBAIOTCS MEKYUiUil, pyoedcHblil KOHMpPOib U
npomescymounana ammecmauusn (cmompu pacnpeoenenue 6annoe ¢ Ilpunosxcenuu Ne 2).
Ouyenounvie mamepuansvl 01a mexKyuyeco KOnmpoas. Llenb mexywezo KoHmpons — OLEHKa pe-
3yJIbTaTOB paboTHI B ceMecTpe U o0ecreyeHne CBOEBPEMEHHON 0OpaTHOM CBSI3M, IS KOPPEKIUU
00y4eHUs1, aKTUBU3AIIUU CAMOCTOSTEIHLHOM paboThl oOy4aromierocs. OObEKTOM TEKYIIET0 KOHTPOJIS
SBIISIOTCS KOHKPETU3UPOBAHHBIE PE3YNbTaThl 00ydeHHs (yueOHbIe JOCTH)KEHUS) TIO TUCITUILIINHE

Texywjuii Konmpoap ycrieBaeMOCTH oOecreurBaeT OICHHBAaHHE XO0Jla OCBOEHHUS TUCIHII-
uHBI « OU3HKa aTOMHOTO sI/Ipa ¥ JIEMEHTAPHBIX YAaCTHUIl » U BKJIFOYAET: OTBETHI HA TEOPETHUECKHE
BOTIPOCHI Ha MPAKTUYECKOM 3aHATHH, PEUICHUE MPAKTHUYECKHUX 33a7ad W BBITOJIHEHHE 3a/aHUi Ha
MPAKTUYECKOM 3aHSTUH, CAMOCTOSITETbHOE BBIMOJHEHUE WHAWBHUIYaTbHBIX JIOMAITHUX 3aJaHui
(HarpuMep, pelleHre 3ajad) ¢ OTYETOM (3alUTOM) B YCTaHOBJIEHHBIN CPOK, HAallMCaHUE JOKIAJ0B,
pedepartos, acce, JUCKYCCHH.

OneHka kayecTBa MOATOTOBKM Ha OCHOBAHWU BBITIOJHEHHBIX 33JaHUN BEJETCS MpernojiaBa-
TeseM (¢ 00CyXKJIeHHEeM Pe3yiIbTaToB), OaJIIbl HAUUCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3a/1aHUsL.

YCTHBII OTIPOC ABJISIETCSI OJHUM M3 OCHOBHBIX CITOCOOOB yuéTa 3HaHHMI 00y4arommerocs mo
mucruminae «Pu3nka aTOMHOTO siipa U 3JIEMEHTApHBIX YacTUIl». Pa3BEPHYTHIM OTBET CTyIeHTa
JIOJIKEH TMPEeACTaBIATh co00M CBSI3HOE, JIOTMYECKU TOCJeI0BaTEIbHOE COOOIEHUE Ha 3aJaHHYIO
TeMy, TTOKa3bIBaTh €r0 YMEHUE MPUMEHSATDH ONpeAeTICHUsI.
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5.1.1. Ouernounvie mamepuanvi: Bonpocwsl 013 KOJLI0KGUYMA RO meMam OUCUUNIUILbL

(koumpoaupyemas komnemenyus OIK-2, [IKC-3.1)
KonnokBuym Ne 1

OmneiT Pezepdopaa. Cocras u pazmep szep.

Macca u sHeprus CBs3H g1pa. DHEPIUsl OTAEIEHUS HYKJIOHOB.
®dopmyia Baiinzekkepa 11 SHEPTUU CBSI3M siapa.

KBanpymnonbHbIi 2JIeKTPHYECKUI MOMEHT U (hopMa aTOMHOTO sIIpa.
CrnuHOBBINA U OPOUTATILHBIN SACPHBINA MarHeTU3M. SIIepHBII MarHeToH.
3aKOHbI paJJMOAKTUBHOIO paclaja siapa.

Anbda-pacnan. KymonoBckuit u HeHTpOOSKHBINA Oapbephl.
Bera-pacnan. DxcniepuMeHTanbHOe 0OHAPYKEHUE HEHTPUHO.

9. T'amma-u3znydeHue saep. DIEKTPUUECKUE U MarHUTHbIE raMMa-Iepexo/Ibl.
10. IelTpoH - CBA3aHHOE COCTOSTHUE HEUTPOHA U MPOTOHA.

11. CBoiicTBa HYKJIOH-HYKJIOHHOTO B3aUMOJICHCTBUS.

12. Me3oHHast Teopusl AEPHBIX CUIL.

13. Monenb siiepHbIX 000I04eK.

14. OngHOYACTUYHBIE M KOJUIEKTUBHBIE BO30OYXACHUS SIpa.

PN R
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KonnokBuym Ne 2

SnepHble peakuy (3aKOHbI COXPaHEHUs, KHHEMATHKa).
Mexanusmsl saepHbix peakiuil. [Ipsmeie peakuu. CocTaBHOE sIPO.
CuHre3 u feneHue saaep.
CucremaTuka yacTull. AJIPOHBI, JIENTOHBI, KAJIMOPOBOUHbIE OO30HBI.
3aKOHBI COXPaHEHUs B MUPE YaCTHULI.
YacTuiibl ¥ aHTUYACTHULIBL.
Pe3oHaHCHBIE YacTULIBI.
DneKkTpoMarHuTHbIe B3auMoieicTBUsA. CTpYKTypa HyKJIOHA.
N3ocnuH yactun U aaep. M30cnmHOBbIE MYIbTUILIETHI.

. CtpanHocTb. PoxxieHre 1 pacraj CTpaHHBIX YacTHL.

. CunpHble B3aumogeicTeus. Kapku. ['mroonsl. LBer.

. KBapkoBas ctpykrypa afipoHoB. bapronsl. Me30HBI.

. Bo30yX/1IeHHbIE COCTOSTHUSI HYKJIOHA.

. Cnabble B3aumoaeiictus. [Ipomexyrounbie 0030HBI.

. HecoxpaHeHune 4eTHOCTH B Cl1a0bIX B3aUMOICHCTBHSIX.

. Cnabble pacniajibl JIEITOHOB U KBapKOB.

KossnoxkBuym Ne 3

HeiitpuHo u anTHHENTpHUHO. CIMPaIbHOCTD.

IIpocTtpancTBeHHAss HUHBEPCUS. P-4eTHOCTB.

3apsinoBoe conpspkenue. 3apsinoBas (C) uetHocTh. CP-uHBepcusi.
O6pamenue Bpemenn. CPT-Teopema.

OO6wenunenue B3anMoaeicTBHil. HecTaOUIbHOCTH MPOTOHA.
HyxneocunTes Bo Beenennoil. SnepHeie peakiiyu B 3Be€31aX.

B pesynomame ycmnozo onpoca 3nanus, odyuaiouiezoca oueHu8arOmca no cieoyouieil

uikKane:

3banna, CTaBUTCS, €CITU OO YJAFOIITHIACS:

1)

2)

MOJTHO M3JIaraeT U3y4YeHHBIN MaTepual, aéT MpaBIIbHOE OlpeieieHne (PU3nIecKux
MMOHATHH;

oOHapyXMBaeT MOHUMaHNE MaTepuaa, MOKeT 000CHOBATh CBOH CYKJCHHUS, IPUMEHHUTH
3HAHMS Ha TPAKTUKE, TPUBECTH HEOOXOAMMBIC PUMEPHI HE TOJIHKO TI0 YI€OHUKY, HO U
CaMOCTOSTEILHO COCTaBIICHHLIE;
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3) w3maraeT Marepual MOCIeI0BATENBHO U MPABUIBLHO C TOYKH 3PEHHSI HOPM JIUTEPATYP-
HOTO SI3bIKA.
26anna, craBUTCs, €Clii 00yUJAONIUIACS TaéT OTBET, YIOBICTBOPSIOIINN TEM K€ TpeOoBa-
HUSM, 4TO U JUIs 6aia «3», HO JomycKaeT 1-2 ommoOKu, KOTOPhIE caM K€ UCIIPaBIseT, u 1-2 Helo-
4éTa B OCIIEAOBATEIHLHOCTH U SI3IKOBOM O()OPMIICHUHU U3JIaraeMoro.
1 6ann, craButCs, ecnu o0yvarouuiicss OOHapyKMBaeT 3HaHWE U TOHUMAaHUE OCHOBHBIX I10-
JIOKCHUI TaHHOU TEMBI, HO:
1) wu3naraer Matepual HEMOJIHO U JAOMYCKAeT HETOUHOCTH B ONPEECIICHUN TOHATU;
2) He yMeeT JA0CTaTOYHO TITyOOKO U JI0Ka3aTeIbHO 000CHOBATH CBOU CYKJCHHS U TPUBECTH
CBOM MPUMEPBHI;
3) wu3maraeT MaTepuall HeTOCIeA0BATENFHO U JIOIYCKAeT OMIUOKH B SI36IKOBOM O(hopmite-
HUU U3J1araeMoro.
0 6annos, craButcs, eciiv 00y4JarOMUCcs 0OHAPYKUBACT HE3HAHKUE OOJBIICH YacTH COOT-
BETCTBYIOILIETO pa3jiesia U3y4aeMoro Marepuaia, J0MmyckaeT olmuoku B (popMynupoBKe.
Basiel MOTYT CTaBUTBCS HE TOJIBKO 33 €IMHOBPEMEHHBIN OTBET, HO U 33 PACCPEAOTOUCHHBIH
BO BPEMEHHU, T.€. 32 CyMMY OTBETOB, IaHHBIX CTYJICHTOM Ha MPOTSKEHUU 3aHITHUS.

5.1.2. Oyenounvie mamepuanvl: munosvle 3a0a4u HA NPAKMUYECKUX 3AHAMUAX
(xkonmpoaupyeman komnemenyusa OIK-2, IIKC-3.1):

1. Beraucnuth 1eeKT MacChl, SHEPTHIO CBSI3U U YACTBHYIO SHEPTUIO CBSI3H Spa %0, Macca aroma
Bozopoxa m(H1) = 1,00783 a.e.m.; Macca Heiftpora m, = 1,00867 a.e.m.; Macca atoma kuciopoxa m(0'°) =
15,99492 a.em.; Z=8; A=16.

2. Snpo, coctositiee U3 92 mpoToHoB U 143 HENTPOHOB, BEIOPOCHIIO 0-yacTHily. Kakoe simpo oOpazo-
BaJIOCH MPH 0-pacrasie? OnpenenuTts 1eheKT MacChl ¥ SHEPTHIO CBSI3U 00pa30BABILIETOC sIpa.

3. B kakoii anemenT npeppartiaercst 92328U nocrie Tpex o-pacnazio U AByX [-pacriagoB?

4. Tlepuon nomypacrnana 2760Co paBen npumMepHo 5,3 roma. OnpenenuTs NOCTOSHHYIO pachanga 1
CPEAHIOI0 MPOIOJDKUTEIBHOCT JKM3HHA aTOMOB 3TOT0 H30TOIA.

5. CKOMBKO syiep, comepkanmxcst B 1 T Tpurnst °H, pacriaaeTcst 3a CpemHee BPEMs JKH3HH 3TOT0
n3orora?

6. AxTUBHOCTH M30TOMNA yriiepoaa 6C14 B IpeBHUX JEPEBSIHHBIX MPEIMETaX COCTABISIET 4/5 aKkTHB-
HOCTH 3TOTO M30TOIa B CBEKECPYONEeHHBIX AepeBbsx. [lepron nmomypacnana nzorona 6C14 pasen 5570 ro-
nam. OnpenenuTs BO3pacT IPEeBHUX MPEIMETOB.

7. OnpenenuTs Ha4yabHYH0 aKTMBHOCTb A, paauoakTMBHOro Maruus 27Mg maccoit m = 0,2 MkT, a
TaKOKe aKTUBHOCTHh A 10 ucTedeHnu Bpemenu t = | 4. [Ipeamonaraercs, yro BCe aTOMbI M30TOMNA PATAOAK-
THBHBL.

Kpumepuu ¢hopmuposanusa oyenok no 3a0anusam 011 camocmoamenvHoi papomel cmy-
denma (munoevle 3a0aHuUlL):

«omauunoy (S 0annoB) - oOyJaroluiics mokasain riryookue 3HaHHMs MaTepuala Mo MocTaB-
JICHHBIM BOIIPOCaM, TPaMOTHO, JIOTUYHO €T0 W3JIaraeT, CTPYKTYPUPOBAI H JCTaTH3UpoBan HHMOp-
Maruio, u30erasi MpoCcToro MOBTOPEHHsT MHPOPMAIIUK U3 TeKCTa, HHPOPMAIUs MpeCTaBleHa B Ie-
pepaboTanHoM Buje. CBOOOAHO HCIIONB3YET HEOOX0AUMBIE (OPMYJIbI IIPU PEIICHUH 3a/1aY;

«xopouwoy (_3_ 6anna) - oOyyarouuiicss TBEpJ0 3HAET MaTepuall, TPaMOTHO €ro M3jaraeT, He
JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 3a/1ay;

«yooenemeopumenvroy» (_1-2  6anoB) - 00ydaromuiicst IMEEeT 3HaHUSI OCHOBHOT'O MaTepHaa
0 TTOCTAaBJICHHBIM BOTIPOCaM, HO HE YCBOWJI €T0 JICTaleH, TOMYyCKAaeT OTACITbHBIC HETOYHOCTH TIPH
pELIeHUH 33/1ay;

«Heyooeemeopumenvhoy (0 0aIOB) — 00YJAIOIIHIICS AOMyCKAeT TpyObie ONMTMOKU B OTBETE
Ha MOCTABJICHHBIE BOIPOCHI U MPH PEIICHUH 3371a4.

5.2. Oyenounvie mamepuansl onsa pyoexdcnozo KOHmpoaa. PybesicHvlii KOHMPOIbL OCYILECT-
BJISIETCS MO O0JIee MITH MEHEEe CAMOCTOSTEBHBIM pa3zesiaM — YaeOHBIM MOYJISIM Kypca ¥ TPOBOIUTCS
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110 OKOHYAaHUH U3YYEHUS MaTeprajia MOIyJIsl B 3apaHee YCTaHOBJIEHHOE BpeMsl. PyOeKHbII KOHTPOJIb
MIPOBOJIUTCS C LEJIbIO OMpPEENICHUs] KauecTBa YCBOCHHs MaTepraia yueOHOro Moayis B ueiaoM. B
TE€YEHUE CEMECTPA IIPOBOAUTCS MPU MAKUX KOHMPOIbHBIX MEPONPUAMUS NO 2PAPUKY.

B kauectBe hopM pyOexHOro KOHTPOJISI MOKHO HCIIOJIb30BaTh TECTUPOBAHHE (TUCHMEHHOE
WIA KOMITBIOTEPHOE), IPOBEACHUE KOJUIOKBUYMa HJIM KOHTPOJBHBIX paboT. BeimonHseMblie paboThl
JOJDKHBI XPaHUTHCS Ha Kadeape TeueHHHM Y4eOHOro rojja M 1Mo TpeOOBAaHHIO TMPEIOCTaBIATHCS B
VYnpasneHue KOHTposs kadectBa. Ha pyOekHbIe KOHTPOJIBbHBIE MEPOTIPHATUS PEKOMEHIYETCS BBI-
HOCUTH BECh MPOTrPAMMHBII MaTepual (Bce pasienbl) M0 JUCHUIUINHE.

5.2.1. Ouenounvie mamepuanvi: Tunogvie mecmogvle 3a0anus no OucyunIune (KOHmpoaupyemasn
komnemenuusa OIK-2, IIKC-3.1). Iloanblii nepeuens mecmogwlx 3adanuii npeocmasien_e JOUC
— hittp://open.kbsu.ru/moodle/course/view.php 2id=1249

Tecm — cuctema CTaHJAAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJIAIONIAS aBTOMATU3HPOBATH IMPO-
Heypy U3MEpPEHUs YPOBHS 3HAaHUW U YMEHUH CTYJICHTA.

Nwmeercs 6ank tectoB, mpomieamuid ’xcnepTu3y. bank cogepxkut 6onee 300 tectoB. Tec-
TUPOBAaHUE CTYACHTOB MPOBOIUTCS 3 pas3a B ceMecTp Mo pacnucanuto. KomiokBuyMm nposoautcs 3
pas3a.

3aoanue {{ 7 }} a0.¢puz-7 KT=2; MT=;

Korna roBopr, 4To CIMH YacTULIBI paBeH J, TO UMEIOT B BUAY:
: 3HAUEHUE MOJTYJIsl BEKTOpA CITUHA.

: MAKCUMAaJIbHOE BO3MOYKHOE 3HAYCHHE MTPOCKIIMH CITHHA.

: CpeliHee TI0 MOJIYIIIO 3HAUYCHUE TIPOSKIIUY CITHA.

: YUCJIO BO3MOYKHBIX MPOCKIIUI CITHHA.

3aoanue {{ 9 }} 20.¢puz-9 KT=2; MT=;
Monyib BEKTOpa CIIMHA Spa PABCH:
(2T +1)h

chl]

- h IO+

B I+

3aoanue {{ 12 }} a0.¢puz-12 KT=3; MT=;
IIpoeknus crinHa J NpUHUMAET 3HAYCHUS:
:J

: ]

=), =)+, -1

0 S /NN B UUUON B/ |

3aoanue {{ 76 }} a0.¢puz-76 KT=1; MT=;

CootHoleHne My SHeprusimMu cBs3u npotona (Ep) u eiitpona (E,) B sape:
:Ey> E;

(Ep < E,

:Ey= Eq

: BO3MOXHBI | 1 2
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3aoanue {{ 77 }} a0.¢puz-77 KT=2; MT=;

SInpo, IUTst KOTOPOTO PHEPTHS CBSI3U MPOTOHA PaBHA SHEPTUU CBSI3M HEHTpPOHA!
2

:“H

170
- “He
- 12¢

3aoanue {{ 78 }} ao.qpuz-78 KT=2; MT=;

S npo, Asis KOTOpOro 3HEPrus CBA3M HEUTPOHA paBHA YHEPTUU CBSI3H sIpa:
2

:“H

3aoanue {{ 80 }} 20.¢pu3-80 KT=1; MT=;
DHEPruy CBS3U HECTAOWIIBHBIX SACD:

: MEHBIIIE HYJIS

: OonpIIIe HYIIS

: paBHA HYJIO

: BOBMOXHBI 1 1 2

3aoanue {{ 81 }} a0.¢pu3-81 KT=2; MT=;
DHeprusi CBSI31U U30TOMOB JIAHHOTO JIEMEHTA!
: pacTeT ¢ pOCTOM YHCIia HyKJIIOHOB

: HE MEHSIETCSI

: YMEHBILIAETCS C POCTOM UYHKCIIa HYKJIOHOB

: BO3MOXHBI 1 1 3

3aoanue {{ 108 }} a0.¢pu3z-108 KT=2; MT=;

DHeprus CBA3M NPOTOHA B szipe ', C uepes sHepruu cBsisu suep ,Cu 1B (B (*C)=92,16 M3B,

E..(''B) = 76,2 M>B) pasua (8 MaB):
: 12,15
: 15,96
118,57
£ 20,68

3aoanue {{ 109 }} a0.¢pu3z-109 KT=2; MT=;

DHeprus cBs3M HelTpona B sape . C uepes sHeprun cBszu spep Cu ' C [Ee (?C)=92,16

M>1B, Ecy(''C) = 73,44 MbB] paBHa (B MaB):
1 18,72
: 16,38
: 20,56
: 14,53
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3aoanue {{ 110 }} a0.¢puz-110 KT=3; MT=;
DHeprus cBs3u Helitpona B sipe ' C uepes sneprun cessu agep Cu 't C [ Ee, (°C)=92,16 MaB,

Eei('°C) = 97,11 MaB] pasna (8 MaB):
7,95
16,16
: 5,45
14,95

3aoanue {{ 113 }} ao.¢puz-113 KT=2; MT=;

[Tpu Masoii aedopMaIuu sijipa SHEPrus CBS3H:

. YBCIIMYUBACTCHA 3a CUCT HOBerHOCTHOﬁ SHECPruv U YMCHbIIACTCA 34 CHCT KYJIOHOBCKUX CHUJI;
. YMCHBIIIAETCS 3a CUET MOBEPXHOCTHOM SHEPIUU M KYJIOHOBCKHUX CHII;

: YBEJIIMYUBACTCS 32 CUET OBEPXHOCTHOM SHEPTUU M KYJTOHOBCKHUX CHIL;

. YMCHBIIIAETCS 3a CUET IOBEPXHOCTHOM SHEPTUHU M YBEIIMYUBACTCS 3 CUET KYJIOHOBCKUX CHJI:

3aoanue {{ 124 }} a0.¢puz-124 KT=2; MT=;

Uwucio mpoTOHOB, KOTOPOE MOXKET COJIEPIKaTh BTOpast 000JI0vKa sijipa:
04

6

: 8

: 10

3aoanue {{ 125 }} a0.¢puz-125 KT=2; MT=;

Yuciio HEeHTPOHOB, KOTOPOE MOXKET COACPIKATh TPEThsl 000JI0UYKa siIpa:
: 6

08

: 10

212

3aoanue {{ 167 }} a0.¢puz-167 KT=3; MT=;
[TokazaHHOE HA PUCYHKE paclpeiesicHUe 3aps/ia B SApe MOTydaeTcsl H3 IKCIIEPUMEHTOB T10:

p(r)fp(0) L ,

o 't—-:
i

09— —————=

I
|
05— R |
I
|

e —— - —— — ==

: PaccesiHUIO Ha pe OBICTPBIX IJIEKTPOHOB;

: PACCEsHHIO Ha SIAPE ¢ -4aCTUIL;

: pacCestHUIO Ha SpEe MEIJIEHHBIX JJIEKTPOHOB;
: pacCestHUIO Ha SAJIp€ HEUTPOHOB;

3aoanue {{ 168 }} a0.¢puz-168 KT=2; MT=;
Ha prcyHKe NpUBOAATCS Pe3yIbTaThl PACCESTHHS SIEKTPOHOB C YHEpTrHei
T=750 M5B na szpe 5 Ca . U3 5TOro pucyHka MO’KHO ONPEIEIHTD:
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doyd, cmlfcrepan

L.
“Ca

o =750 MoB

197
10|

1077

!
1
[
|
|
[
1
|
|
1
1
|
1
L

20 30 40 50 60

: paauyc szpa;

: CIIUH S7Apa;

: MATHUTHBI MOMEHT SI/Ipa;

: KBaIPYTOJIbHBI MOMEHT S/Ipa;

3aoanue {{ 171 }} a0.¢puz-171 KT=2; MT=;
OrnpenenuTh MOTHYIO YHEPTHUIO CBSI3U fA/Ipa B MOJIEIH, TOKA3aHHOM HAa PUCYHKE:!

____Ql Mbae
e o ¥1Mim
P n
- 14
- 10
212
116

3aoanue {{ 169 }} a0.¢puz-169 KT=3; MT=;

Ha pucyHke npuBOAATCS pe3yabTaThl paCCESHUS JIEKTPOHOB C SHEPrUen

T=750 MDB na sinpe ;yCa . CHHYyCBI YTJIOB, COOTBETCTBYIOIIUX AU(PAKIMOHHBIM MAHUMYMaM,
OTHOCATCS KakK:

doydg, oml/cTepan

%Ca
=750 MaB

1 0—3? |

|
|
N T
20 30 40 50 &0

: KaK LeJIble YNCIIa;
. KaK KBaJpaThbl HCJIbIX YHUCCII;

: KaXJIbIi pa3 BO3pacTaloT B e pas;
: KaK KOpHU U3 LEJBIX YUCET;

17



3aoanue {{ 172 }} a0.¢puz-172 KT=1; MT=;
OnpeeuTh MOJHYIO SHEPTHIO CBSI3U SApa B MOJICIIH, TOKa3aHHON Ha PUCYHKE:

| —— _'____z 1 Mas

TR :
vIM)B

n
114
: 10
112
116

3aoanue {{ 117 }} a0.¢puz-117 KT=2; MT=;
Ecnu siapo yriepona ';C ( Ee,= 92,16 MaB) norsomaer Teriosoit meittpon (E,= 0. 025 DB), T0

sHeprus Bo36yxeHus coctapHoro sapa ', C (Eg= 97,11 MaB) pasHa (8 MaB):
13,95
14,95
15,94
19,54

3aoanue {{ 118 }} a0.¢puz-118 KT=3; MT=;
Snpo *5Pu (E,= 1788,42 M»B) norsonaet Temnosoii Heiitpon (E,= 0.025 DB), npu 5ToM Ko-

neunoe apo 5, Pu (Eez= 1794,28 MaB) 06pasyercs B BO30YKIEHHOM COCTOSHMM ¢ JHeprueii (B

M»5B):
16,84
15,86
: 8,66
: 7,86

3aoanue {{ 119 }} a0.¢puz-119 KT=2; MT=;
Dueprus Bo30yxkaenus aapa - Na (Eg= 193,52 MaB), BO3HUKAIOIMEro NPy 3axBaTe sapom - Na

(Ecs= 186,56 M»aB) TemioBoro HeliTpoHa, paBHa (B MaB):
17,56
:9.56
:6.96
:5.96

Kpumepuu ¢hopmuposanus ouenoxk no mecmoevim 3a0aHusIM:
(5 6anoB) — moydaroT O0yYaroUIUecs ¢ MPaBUIHLHBIM KOTMYECTBOM OTBETOB HAa TECTOBBIE BOTIPOCHI.
Beimoaero 90 - 100 % mpeaioKeHHBIX TECTOBBIX 3a/IaHUM;
(4 6anna) — moy4aroT 00y4Jaromrecs ¢ MPaBUIbHBIM KOJTHYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI —
70-89 % ot obOmiero o0beMa 3aJaHHBIX TECTOBEIX 3aJaHUMH;
(3 6anna) — moy4aroT 0Oydaromrecs ¢ MPaBMUIbHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC BOIPOCHI —
50 —69% ot obmiero o6beMa 3aJJaHHBIX TECTOBBIX 3aJaHUN;
(2 6anna) — moy4aroT 0Oydaromnrecs ¢ MPaBUILHBIM KOJTHYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI —
meHee 30-49 % ot o0miero oobeMa 3aIaHHbBIX TECTOBBIX 3aaHUM.
(1 6amn) — mony4aroT oOy4aronirecs ¢ MpaBUIHLHBIM KOJTHYECTBOM OTBETOB HAa TECTOBBIE BOMPOCHI —
meHee 10-29 % ot o01iero oobeMa 3aIaHHbIX TECTOBBIX 3aaHUM.
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5.3. Ouenounvie mamepuaivl 018 RPOMEHCYMOUHOU ammecmayuu
(xoumpoaupyemas komnemenyus OIIK-2, ITKC-3.1)

UeﬂbIO NPOMEINCYMOUHbLY ammecmauuﬁ O JUCHUINIMHE ABJIACTCA OLICHKA Ka4CCTBA OCBOC-

HUA JUCHUITIINHBI 06y‘IaIOH_II/IMI/IC$I.

HpOMe)i(YTOqHaSI arTecranusd npcaHasHauCHa IJid 00BEKTUBHOI'O MOATBCPKIACHUSA U OLCHU-

BaHUA OOCTUTHYTBIX PE3YJILTATOB O6y‘IeHI/I${ IIOCJIC€ 3aBCPUICHUA N3YUCHUSA AUCHUILIMHBIL. OCYHIG-
CTBJCTCA B KOHIC CCMECTPA U MPCACTABIACT coOoi HUTOTIOBYIO OILICHKY 3HAHMH 10 JUCLIUILIMHE B
BHUJIC IPOBCACHUS 3a4€Ta.

[TpomesxyTouHas aTTecTaIisl MOXKET IPOBOJUTHCS B YCTHON, MUCBMEHHON opme, U B popme

TecTupoBaHus. Ha mpoMexxyTouHyro aTTectanuo otBoautcs A0 30 6amios.

5.3.1. Bonpocwl Kk IK3ameny no oucuuniune (konmpoaupyemas komnemenuus OIK-2, IIKC-3.1)

XN R WD

W LI LY W LW LW W N NN NN NN NN N M ok ek ek e ek ek ek e e \O
AN N P WLWNOOR O OVOOIANWUNMPDWINONRODOVUOIANWM P WNE=O:

OmneiT Pezepdopaa. Coctas u pazmep szep.

Macca u 3Heprus CBs3H s1pa. DHEPIUsl OTAEICHUS HYKJIOHOB.

®opmyna Baiizekkepa 1151 3HEPTrUU CBS3U ApA.

KBanpymonbHbIi 2IeKTPHYECKUIl MOMEHT U (JOpMa aTOMHOTO Si/Ipa.
CnuHOBBIN U OpOUTANIBHBIN AEPHBIN MarHeTU3M. SIJIepHbIil MarHETOH.
3aKOHbI paJJMOAKTUBHOIO pacraja siapa.

Anbda-pacnaa. KynoHoBckuii u IeHTpoOEKHBINA Oapbephl.

bera-pacnazn. DkcriepuMeHTalIbHOE 00HAPYKEHHE HEUTPHHO.
[Mamma-u3nyuyenue saaep. DNeKTPUUECKUE U MAarHUTHBIE raMMa-I1epeX0/bl.

. JIeUTpOH - CBA3aHHOE COCTOSIHUE HEUTPOHA U ITPOTOHA.

. CBOICTBA HYKJIOH-HYKJIOHHOTO B3aUMO/IEUCTBUSI.

. Me3oHHas Teopus AAEPHBIX CUIL.

. Mozens siiepHbIX 0007104€EK.

. OnHOYaCTUYHBIE U KOJJIEKTUBHBIE BO30YKIEHUS Spa.

. SInepHble peakuy (3aKOHBI COXPAaHEHUS, KHHEMATHKA).

. Mexanusmsl siepHbix peakiuil. [Ipsmele peakiuu. CoctaBHOE sIPO.
. CuHTe3 u nenenue saaep.

. Cucrematuka yactull. AJIpOHBI, JIENTOHBI, KATMOPOBOUHBIE OO30HBI.
. 3aKOHBI COXPAaHEHUS B MUPE YaCTHULI.

. YacTuupl 1 aHTUYACTHUIIBL.

. Pe3oHaHCHBIE YacTHLIBI.

. DNeKTpOMarHuTHbIE B3auMoiecTBUsA. CTPYKTypa HYyKJIOHA.

. U3ocnuH vactun u anep. M30cnuHOBbIE MYIbTUILIETHI.

. CrpanHocTb. PoxxnieHne u pacraj CTpaHHBIX YacTHII.

. CunpHble B3aumogeicTeus. Ksapku. ['mroonsl. IBer.

. KBapkoBas ctpykrypa afipoHoB. bapronsl. Me30HBI.

. Bo30yx/1eHHbIE COCTOSTHUS HYKJIOHA.

. Cnabble B3aumoaeiictus. [Ipomexyrounbie 0030HBI.

. HecoxpaHeHune 4eTHOCTH B CJIa0bIX B3aUMOICHCTBHSIX.

. Cnabble pacrniajibl JIEITOHOB U KBapKOB.

. Helitpuno u anTuHENTpHHO. CIMpPanbHOCTD.

. IlpocTpancTBeHHass UHBEPCUS. P-4eTHOCTD.

. 3apsinoBoe conpspkenue. 3apsaoas (C) uerHocTs. CP-uHBepcusi.
. O6pamenne Bpemenu. CPT-reopema.

. O6veunenue B3anMoieicTBHii. HecTabuabHOCTH MPOTOHA.

. Hykneocunres Bo Becenennoil. SlnepHble peakiiuy B 3B€3/1aX.
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Kpumepuu ¢hopmuposanusn ouenok no npomercymounoii ammecmayuu:

«omauuHwvlil (6blcoKuil) yposenv komnemenyuu» (25-30 6amioB) — moiy4aroT o0ydaro-
Mecsi, KOTOpble CBOOOJAHO OPUEHTUPYIOTCS B MaTepHuaje M OTBe4aroT 0e3 3arpyaneHuii. OO0y-
YaroMIUics cOcOOEH K BBITIOJHEHUIO CIOXKHBIX 33JaHMi, TOCTAHOBKE Liejeil U BhIOOpe MmyTeil ux
peanuzanuu. PaboTa BeIOHEHA TOTHOCTHIO Oe3 ommoOoK, pereno 100% 3amay;

«xopowuil (HopmaavHolil) ypoeenb Komnemenyuuy» (20-24 6anna) — moaydaroT o0ydaro-
HIFecs, KOTOPbIE OTHOCUTEIIBHO MOJIHO OPUEHTUPYIOTCS B MaTepuaie, OTBEYAOT 0e3 3aTpyIHEHUH,
JOMYCKalOT HE3HAYUTENbHOE KOJNIMYeCTBO OmMOOK. OOydarommuiics crnocoO€H K BBINOJIHEHUIO
CJIOXKHBIX 337jaHui. PaboTa BEITIOTHEHA TOTHOCTHIO, HO HMEIOTCS HEe 00Jiee 0JTHOM HerpyOoii OMOKN
U OJIHOTO HejoyeTa, He Oosiee TpexX HeqoueToB. J[omycKaroTcs He3HAUUTEIbHble HETOUHOCTH MPHU
perieHuu 3aaad, pereHo 70% 3anay;

«y00671€MEOPUMENbHBLI (MUHUMATIbHOLIL NOPOZOBbLIL) YypoeeHb Komnemenyuu» (15-19
0a/IOB) — MOJYYarOT OOydYaroIIuecs, y KOTOPBIX HEAOCTATOYHO BBICOK YPOBECHH BIAJICHHUS MaTe-
puasiom. B mporiecce oTBeTa Ha 3K3aMeHE AOIMYCKAIOTCS OMIMOKU U 3aTPYAHEHUS MPH U3JI0KEHUU
matepuana. OOyJaromuiics PaBHWILHO BHITIOIHII HE MeHee 2/3 Bceil paboThl WM TOMYCTHII HE
Oonee omgHOW TrpyOoil OMMOKK M JABYX HENOUYETOB, HE OoJiee OJHON rpyOOH M OIHON HerpyOoou
omuOKu, He OoJiee Tpex HerpyObIX ommOOoK, OJHON HerpyOoi. OOydaromuiics 3aTpyIHSIETCS C
MPABUJIbHOM OIIEHKO MPEAIoKEHHOM 3a/1a4H, TaeT HEeMOIHbIN OTBET, peuieHo 55% 3anau

«HEY0061emeopUmMebHbLI (HUXCe NOPO206020) YPo6eHb KomnemeHyuuy (Menee 15 Gain-
JIOB) — MOJIY4alOT OOydaroluecsi, KOTOpble NOMYCKalT 3HauuTeldbHble ommOku. OOyuaromuiics
UMEEeT JIMITh HAa4YalbHYIO CTEIICHh OPUEHTAINH B MaTepraiie. B paboTe uncio ommboK 1 HEI0YeTOB
MIPEBBICUIIO HOPMY JJIsl OIICHKU 3 WIIM MPaBWJIBHO BBIMOJIHEHO MeHee 2/3 Bcel paboThl. OOyuato-
IIUICS JaeT HEBEPHYIO OLICHKY CUTYyaluu, pemeno menee 50% 3amgau

6. MeToauyeckne MaTepHaJIbl, ONpeesolue Npoueaypbl OlleHHBAHUS 3HAHUN, YMEHUIA,
HABBIKOB M (WJIM) ONBITA 1eATEILHOCTH

MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTyA€HTOM IO JUCIUIUIMHE BKJIIOYAET JIBE
COCTAaBJISOLIHE:
nepeas cocmasisouas — OIEHKa PErYIIPHOCTH, CBOEBPEMEHHOCTH M KauyeCTBa BBHIMTOJHEHUS CTY-
JICHTOM y4eOHOI paboThl 10 M3Y4YEHUIO AUCLUUIUIMHBI B TEYCHHE NEePUO/ia U3yYeHUs JUCLUIUIMHBI
(cemecTpa, UM HECKOJIBKUX CEMECTPOB) (cymma — He Oosiee 70 6aiutoB). bamibl, xapakrepusyromue
yCIIEBaEMOCTh CTYJIEHTa MO AMCLUUIUIMHE, HAOUpaloTCsd UM B TeUEHHE BCEro Mepuoja o0ydeHus 3a
U3y4eHHE OTJEIBHBIX TEM H BBITIOJIHEHUE OT/IEIBHBIX BHIOB paboT.
eémopas cocmaegnawas — OlleHKa 3HaHUN CTyJIeHTa 10 pe3yibTaTaM MPOMEKYTOUYHON aTTecTalluu
(ue 6onee 30 —6amioB).

Kpurepuem oneHkr ypoBHsS ¢()OPMUPOBAHHOCTH KOMIIETEHIIMHA B paMKax y4eOHOW AMCIIH-
TUIAHBT « OU3UKa aTOMHOTO SIJIpa U 3JIEMEHTAPHBIX YACTHID» B 6-M CEMECTPE SBISIETCS IK3aMEH.

OOmwmii Gann Tekymero u pyoeKHOro KOHTPOJSI CKJIAJbIBAETCS U3 CIENYIOIUX COCTaB-
nsrouux [punoxenue Ne 2. B teuenne ydyeGHOro mpoiiecca CTyJ€HT 0053aH OTUHUTATHCS O TEO-
pPEeTHYECKOMY MaTepHaly U MPAaKTUUYECKUM 3aHATHUSAM: ONPOCHI, MHIUBUIYaJIbHbIC 33/1aHUS.

Llenvto npomestcymounvix ammecmayuii 10 JUCIUIUINHE SBISETCS OIIEHKA KadyecTBa OC-
BOCHUS AUCHUIUIMHBI 00YYarOIIUMHUCS.

Kpumepuu ouyenku kauecmea 0c60enus OucCyunIuHbl

Ouenka «omauunon— om 91 0o 100 d6annoeé — TEOPETUUECKOE CONEPIKAHUE Kypca OCBOEHO
MOJIHOCTHIO, 63 po6enoB, He0OX0IUMbIE TPAKTUUECKHE HABBIKUM padOThl ¢ OCBOEHHBIM MaTepua-
JoM copmupoBanbl. Bee npegycMoTpeHHble mporpaMMoi 00ydeHus ydeOHbIe 3a/1aHus BBIIOJIHE-
HBbI, KQUECTBO MX BBIMOJHEHUSI OLIEHEHO YUCIIOM 0aJuIoB, OJIM3KUM K MakcuMaibHOMY. Ha sk3amene
CTYACHT JEMOHCTPUpPYET TIyOOKHE 3HaHMS NPETyCMOTPEHHOIO MPOrpaMMOi MaTepuasa, yMeeT
YETKO, JAKOHWYHO M JIOTHUYECKH MOCIIE0BATEIFHO OTBEYATh HA IMOCTABJICHHBIC BOTIPOCHI.

Ouenka «xopowoy — om 81 0o 90 6annoeé — TEOPETUUECKOE COAECPHKAHUE Kypca OCBOEHO,
HE0OXOUMbIe IPAKTHUYECKUE HABBIKU pabOThl c(hOpMHpOBaHBI, BBHINOJIHEHHbIE YUeOHbIE 3a/aHUs
coJiepKaT He3HauuTeNbHble omMOKU. Ha sK3aMeHe CTYAEHT JEeMOHCTPUPYET TBEPAOE 3HAHUS OC-
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HOBHOTO (TIPOTrpaMMHOI0) MaTepHualia, yMEeT 4eTKO, TPaMOTHO, 0e3 CYIIECTBEHHBIX HETOUHOCTEH
OTBeuaTh Ha MOCTaBJICHHbIE BOIIPOCHI.

Ouyenka «yooenemeopumenvno» —om 61 0o 80 6an106 — TeOpeTUUECKOE COJIEP)KAHUE Kypca
OCBOEHO HE MOJHOCTHIO0, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU pabOThl CPOPMUPOBAHBI YACTUYHO,
BBITIOJIHEHHBIE YUeOHbIe 3aJaHusI coJiepKatT rpyobie omunOKku. Ha sk3aMene cTyIeHT JeMOHCTPUPYET
3HAaHHE TOJILKO OCHOBHOI'O MaTepuaia, OTBEThl COJEp>KaT HETOYHOCTH, c1ab0o apryMEeHTHPOBAHbI,
HapyIIeHa MOCIeI0BATeIbHOCTh N3TI0KEHHUS MaTepraa

Ouenka «neyoosenemeopumenvno» — om 36 00 60 6an106 — TEOPETUUECKOE COJIEPIKAHKE
Kypca He OCBOEHO, HEOOXOAUMBbIE MPAKTUYECKUE HABBIKH paOOTHI HEe C(HOPMUPOBAHBI, BHITIOJTHEHHBIE
yueOHbIe 3aJjaHusl cojiepKaT IpyOble OMUOKU, TOMOJHUTENbHAs CaMOCTOSTeIbHas paboTa HaJl Ma-
TEpUAIOM Kypca He MPUBEAET K CYIIECTBEHHOMY IMOBBIIICHUIO KAYeCTBA BHITIOJIHEHUS y4eOHBIX 3a-
nanuil. Ha sx3aMeHe CTyleHT IeMOHCTpUpPYET He3HaHWE 3HAYUTEIbHOM YacTH MPOrpaMMHOTO Ma-
Tepuaa, CyleCTBEeHHbIE OIIMOKM B OTBETaX Ha BOIIPOCHI, HEyMEHUE OPUEHTUPOBATHCS B MaTepHale,
HE3HAaHUE OCHOBHBIX MOHATUN AUCLUILIUHBL.

®dopMa KOHTPOJIS -IPOMEKYTOUHAsI aTTECTALMSI - DK3aMeH (6 cemecTp).

Tunossle 3ananus, odbecneunBaromiue popmupoanue komnerenuuu OIIK-3 npencrabieHs
B Tabnuue 7.

Takum oOpa3om, BBINOJHEHHE THUIIOBBIX 3aJaHHl, MPEICTaBICHHBIX B pasiuene 5
«O1eHOYHBIE MaTePHAIBI AJISl TEKYIIETO U PYyOeKHOTO KOHTPOJISL yCIIEBAEMOCTH U IMTPOMEKYTOUHOM
aTTecTallMu» MO3BOJIUT KPUTUYHO, OLIEHUTH CIIOCOOHOCTh MCHOJb30BaTh 0a30BbIE TEOPETUUYECKUE
3HaHUS (YHAAMEHTAIBHBIX pa3feNioB OOHmIeH W TEOPEeTHYeCKOW (M3MKH Ui  peUIeHHUs
npodeccuonansubix 3amau (OIIK-2); cmocobGHOCTh mpemnojaBaTh (UM3MKY B CpeOHEH IIKOJe U
CHEeIHATBHBIX YIEOHBIX 3aBEICHUSIX Ha OCHOBE MOJYYEeHHOTO (yHIaMEHTAILHOTO 00pa3oBaHUS U
HayyHoro MupoBo3z3penus (ITKC-3.1).

Tabnuya 7. Pe3yniomamsl 0ceoeHus yueOHOU OUCYUNTIURDL, NOOexcaujue nposepke

Pe3ysbTaThl 00yueHus OcHoBHBIE I0OKA3aTe/IN OLleHKH | Buja onenoyHoro marepuasna
(KoMHneTeHIH) pe3yJbTaToB 00y4eHHs
OIIK-2.1 3HaTh: 3aKOHBI (PU3MKU aTOMHOTO | TuUNoBbIE OIIEHOUHBIE MaTe-
Spa ¥ 2JIEMEHTapHBIX YaCTHIl Ha UaJlbl U1 yCTHOTO OIIpoca
Cocmaensiem omuemul no P P H p Y p
. | OCHOBE MOHMMaHUS 3aKOHOB U (paznen 5.1.1.); TunoBsle Tec-
HAYYHO-UCCTIE008AMENLCKO .
MojieJel MEXaHUKHU, MOJIEKYJIsip- | TOBble 3a1anus (pazznen 5.2.1.);
oesamenbHOCmU, BKII0YAs 9
HOU (PU3UKH, SJIEKTPUUECTBA U TUIIOBbIE OLICHOYHbIE MaTe-
ananuz u o6pabomxy sxc-
MarHeTH3Ma U ONTHUKH a TaKXKe pHaibl K 9K3aMeHy (pa3zeisl
NepuUMeHmanbHblX pe3yib- .
3aKOHOB M MOJIEJIEN TeopeTnye- 53.1.)

mamos "
CKOM MeXaHUKH, TEOPUH Koleha-

HUU ¥ BOJIH, aTOMHOM (DU3HKH;
3HATh METO/Ibl TEOPETUUECKUX U
AKCTIEPUMEHTAIILHBIX UCCIIE0Ba-
HUH B GU3MKE aTOMHOTO SiApa U
AJIEMEHTAPHBIX YaCTHII JUT 5 pe-
eHust MpoQecCHOHANBHBIX 3a/1a4,
BKJTFOYast PU3HKY KOHJICHCHPO-
BAHHOI'O COCTOSIHUS BEIIECTBA.
Hcnonp30BaTh NOJTy4EHHBIE 3HA-
HUS JIJIs1 COCTABIIEHUSI OTYETOB 10
HAyYHO-UCCIIeI0BATEeNbCKOMN Aes-
TEJIbHOCTH, BKJIIOUAsl aHAJIU3 U
00paboTKy SKCTIEPUMEHTATHHBIX
pe3ynabTaTOB
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¥YMeer: pemath KOHKPETHBIE 3a-
naud (u3uka aTOMHOTO sapa U
DJIEMEHTAPHBIX YaCTHUI], TTIOHUMATh,
U3JIaraTh U KPUTUYCCKU AHAIU3H-
poBaTh 6a30BYI0 00IIEHUZUIECKYIO
uH(poOpMalMi0O B 3TOH 00pacTy;
MI0JIb30BAThCS TEOPETUYCCKUMHU
OCHOBaMH, OCHOBHBIMU TIOHSATHUS-
MU, 3aKOHAMH U MOJICIISIMU (PU3UKU
ATOMHOTO Siipa M 3JIEMEHTAPHBIX
YACTHII.

TurmossIe OlIEHOYHBIE MaTe-
pHabl A1 YCTHOTO OIpoca
(pazgen 5.1.1.); TumoBbIe 3a-
Jlauy Ha peUTuHr (paszaen 5.1.2)

Bananeer: ¢dusnueckumu u mare-
MATHYECKHMH METOJIaMH I10JTyde-
HUsL 00paboTKK U aHanm3a uHGOP-
Manuu B oOyacTh (pu3uMKa aToM-
HOTO sipa M 3JEMEHTApHBIX dYac-
THII.

TuIoBbIE OLIEHOYHBIE MATE-
pHabI 1715 YCTHOTO OIpoca
(pazgen 5.1.1.); TunoBble TEC-
TOBBIC 3ananus (pa3aen 5.2.1.);
TUTIOBBIC OIICHOYHBIE MaTe-
pHalIbl K 9K3aMeHy (pa3ielbl
53.1)

OIIK-2.2

Cnocoben npedcmasnsmo
pe3yibmamol UCC1e0086d-
MenbCKoll 0esimenbHOCmu
HA HAYYHBIX KOHepenyusix,
80 B8PEMSL NPOMENCYMOUHBIX
U UMO20BbIX ammecmayuil

3HATh: CIIOCOOBI U METOJIBI TIPE/I-
CTaBJICHUS PE3YJIbTATOB UCCIE0-
BaTEJILCKOM ASATSIbHOCTH Ha Ha-
YUYHBIX KOH()EPCHIIHSIX, BO BPEMS
MIPOMEKYTOUHBIX U UTOTOBBIX aT-
TeCTaIiii Ha OCHOBE 3HAHMUS 3a-
KOHOB (DM3UKH aTOMHOTO SIpa U
aJIeMEeHTapHbIX YacTull. Vcrnonb-
30BaTh MOJYYEHHbIE 3HAHUS 1JIs1
MIPEICTABJICHUS PE3yJIbTAaTOB UC-
CJIeOBATEIIbCKOM JIEITENLHOCTH
Ha HAyYHBIX KOH(QEPEHIUAX, BO
BpeMs IPOMEKYTOUHBIX U UTOTO-
BEIX aTTecTanui

Turmossie OlEHOYHBIC MaTE-
pHaIIBI AJIs1 YCTHOTO OIpoca
(pazgen 5.1.1.); TuIOBBIE TEC-
TOBBIE 3aanus (pa3gen 5.2.1.);
THUIIOBBIC OIICHOYHBIC MaTe-
pHaIbl K 3K3aMeHY (pa3zesbl
5.3.1.)

YMmeer: IpeCTaBIATh PE3YIbTAThI
HCCJIEIOBATEIbCKOMN JEATEIIbHOCTH
HA HAYYHBIX KOH(DEepeHIHUsIX, BO
BpeMsi MPOMEXYTOYHBIX U HTOTO-
BBIX aTTE€CTALIU Ha OCHOBE 3HAHUS
3aKOHOB (PM3UKU aTOMHOTO Sipa U
AJIEMEHTApHBIX YacCTUIl U YMEHHUS
pelaTth KOHKpETHBIE 3a1auu ¢u-
3MKa aTOMHOIO siipa M D3JEMEH-
TapHbIX YaCTHIl, TOHUMATh, U3Ja-
raTh U KpUTHUYECKU aHAIU3UPOBATh
0a30Byr0 0O0mHICHU3UIECKYIO WH-
dbopMmaruio B 3T0it oOpacT. YMeTh
MOJIb30BAThCA  TEOPETHUYECKUMHU
OCHOBaMH, OCHOBHBIMHU TOHSTHS-
MU, 3aKOHaMHU 1 MOJENISIMH GU3UKH
QTOMHOTO Si[pa M 3JIEMEHTAPHBIX
YaCTHII.

Tunosble OLIEHOUHBIE MaTe-
pHabl 115 YCTHOTO onpoca
(paznmen 5.1.1.); TunoBsIe 3a-
Jlauy Ha peUTuHr (paszaen 5.1.2)
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Baaneer: wmerogamu mpeacTaB-
JICHUS PE3yJbTaTOB HCCIIE0Ba-
TEJIBCKOM JICITENBHOCTH Ha Ha-
YUHBIX KOH(EPEHIUSIX, BO BpEeMs
MPOMEKYTOUYHBIX M HTOTOBBIX aT-
TECTAllMi Ha OCHOBE 3HAHUS 3a-
KOHOB (DM3UKH aTOMHOTO sIpa |
DJIEMCHTAPHBIX YACTHII, BJIAJCHUS
(GU3NYECKUMU U MaTeMaTHYECKU-
MU METOJaMHU TMOJy4deHus oOpa-
OOTKM W aHanMu3a WHPOPMAIMHU B
obmactu (pu3uka aTOMHOTO siipa U
DJIEMEHT