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YTBEPXOAIO

3aBeaytowmin kacenpon
AaepHON PU3nkn

/ TutoBa J1.B./
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PABOYAA NPONPAMMA YYEBHOW ONCLUUMNINUHBI
B51.0.12.06 ®n3nka aToMHOro sapa u afeMeHTapHbIX YacTul,

1. Kog 1 HaumeHoBaHMe HanpaBneHUs NOoAroToBKu/cneunanbLHOCTU:
14.03.02 AnepHble domsmnka n TeEXHONOrMm

2. Npodunb nogroTroBku/cneumanusayms:

®u3nka aTOMHOro sgpa 1 yacTuy

3. KBanudukauums BbinyckHuka: 6akanasp

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBeyvarLwan 3a peanmsaumio QUCLUUNIINHDbI:

Kadeapa saepHon pusnkm

6. CoctaBuTEenu nporpaMmmbil:

A.d.M.H., npod. KagmeHckmn CrtaHucnas [eopruesud, K.d.-M.H, gou. TutoBa Jlapuca
BuTtanbesHa.

7. PekomeHaoBaHa:

Hay4Ho — MeTogudeckum coBeToM hmsndeckoro dpakynbteta, npotokon Ne6 ot 13.06.2024. Pr1
npogneHa Ha 2025-2026 y4yebHbi rog, HMC duaundeckoro dakynsteta ot 20.05.2025,
npoTtokosn Ne5.

8. YuebHbIn roa: 2026/2027 CemecTp(bl): 6



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensamu oceoeHus y4ebHoU ducyuniuHbl 67150MCS:
- 0O3HAKOMIIEHNE C COBPEMEHHBLIMU NpeacTaBNeHNAMN pU3NKNn aToOMHOro sapa,
nosly4eHme 3HaHnn Teopun aTOMHOro s4pa.

3adayu y4ebHoU OucyunuHbI:
- OCBOUTb 3aKOHbI 1 TEOPEMbI, 3HAaHWNSI OCHOBHbIX METOOB pPELLEHUS NPaKTUYECKUX U
MOAENbHbIX 3a4ay No ssAepHon uauke;
- NpnobpeTeHne yMeHU NpaKTUYECKN NPUMEHSTL COOTBETCTBYHOLLMIA MaTEMaTUYECKUI
annapar K peLleHu1to 3aga4d 9aepHon OU3KKK;
- OBJflageHne CUCTEMOMN MOHATUN N OCHOBHBIX MONOXEHUN SO0ePHON (PU3MKK; 3HAHUSMU,
Heo6XoaMMbIMU ANSA pPeLleHns pasnnyHbIX 3agad 94epHoON OU3KKN.

10. MecTo y4yebHOM ancumnnuHbl B cTpyktype OOI:

Ob6gas3atenbHasa gucuunnmHa BapmaTmBHom YacTtu uukna b1 (duauka).

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHe/MOAYNIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHbIe C NNlaHUpPyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEeHLUAMU) U UHAUKATOPAMU UX OOCTUKEHURA:

Kog HaseaHwne Koa(bl) MugukaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHUus
KOMNeTeHuun

3HaeT OCHOBHbIe

3aKOHbI
€CTeCTBEHHOHAYYHbI 3HarTb: TeopeTn4yeckme OCHOBbIl, OCHOBHbIE

X IMCLIANIVH B MOHATUS U 3aKOHbI d)VI3!/IKVI aTOMHOIO 5Apa U

NPOteCCHOHanbHON | 2MEMEHTaPHBIX YaCTHL: CBA3b ABNEHMIA B

eATENBHOCTH, MUKPOMMPE UCXOSA N3 XapakTEPUCTUK TUMUYHBIX
MacLuTaboB; OCHOBHbIE 3KCNEPUMEHTArbHbIE

MeToAbl

OlkK-1.1 JaHHble 1 TeopeTUYEecKne NPeacTaBneHns o

MaremMariieckoro CBOVICTBAxX aTOMHbIX Si1ep, OCHOBHbIE MOLENM
aHanusa v Aaep, 3aKoHbl COXPaHEHUs; CBOWCTBA AAepPHbIX
CnocobeH MOoAeNpoBaHi, CWn; CBSA3b 3aKOHOB COXPaHEHWsi CO CBOMCTBaMM
“cnonbL3oBaTh TEOPETMHECKOTO 1 CUMMETPUI; OCHOBHbIE 3KCMIEPUMEHTambHbIe
6a30Bble 3HaHUS OKCNEPUMEHTATNBHOT | hapHbie 1 TeopeTUyeckme 0CHOBbLI 060M0UEHHOI
ecTecTBeHHoHayy O “CCNEAoBaHNA. MOZENM AAep; OCHOBHbIE 9KCMEPUMEHTANTbHbIE
HbIX AUCLMMNINH B [laHHble 1 TeopeTUYecKne NpeacTaBneHns o
npodeccrmoHarnbH CocraBnsiet CBOWCTBAaX YacTULL - CEYEHUS U NOPOrn peakLmni,
Ol fOesiTenbHOCTH, MaTemartum4eckue anarpammbl deiHMaHa, 3akoHbl COXpaHeHUs u
OMK-1 | MPUMeHsTL OrlK-1.2 | MOAenn aAepHo- B3aUMOOENCTBUS;
MeToabl 13nYeCcKmx
MaTemMaTU4ecKoro npoueccos. YMeTb: pellatb 3a4aum no Kypcy usmkm
aHanusa u Bnaneer Hasbikamy | @TOMHOTO SAPa 1 4aCTUL MO onpeseneHuto
MOOEenupoBaHus, NCHONb30BAHMS OCHOBHBIX XaPaKTEPUCTUK aTOMHOTO sifipa i
TEopPeTNYECKOro 1 OCHOBHbIX 3aKOHOB | YaCTWL, pacyeTy SHepriv 1 Noporos peakumii,
aKCrepUMeHTarnbH ecTecTBeHHOHayuHb | KMHEMATUYECKNX XapaKTepUCTUK NPOAYKTOB
oro X CLMMNVH B peakLnii; NoMb30BaTbCAOCHOBHBLIMMU MOHATUAMM,
“ccrneaoBaHms npocheccronanbHoy | 33KOHaMi, MOAENSIMYU (hU3UKI AaTOMHOTO siipa 1
[ESITENbHOCTH, anemeHTapHbIX YacTuL
Onk-1.3 ,\H,S:ZEQEHMH BnageTb: MeTogaMu pacyeTa cedeHum
MaTEMaTUYECKOO MNPOLIECCOB PACCEsHMSA, SHEPruM CBA3M, Mace
aHANM33a 1 A0ep, OCHOBHbIX XapakTepUCTMK pacnaga aaep;
MOAENMPOBaHMS, MeToAamMu U3MEPEHNsI CTaTUCTUYECKMX

TEOPETUYECKOTO 1 XapaKTepuUCTUK NOTOKOB MN3ny4veHua,
aKcnepyMeHTanbLHor onpeperneHne nepmnoaa nojypacnaga n3oTornos

O nccnepgoBaHuA.




12. O6beM AUCUMNNUHLI B 3a4eTHbIX eanHuuax/yac —5/180.

Popma NPOMEXyTOYHON aTTecTaunm — IKk3ameH, 3a4eT (6 cemecTp)

13. TpyaoemKocTb No BuAam y4ebHou paboTbl

TpyooemMKocTb
Bug yuebHon paboTbl Bcero o cemectpam

6 cemecTp
AyauTopHble 3aHATUSA 120 120
nekumm 30 30
B TOM 4uUcne: npaxkTuyeckne 30 30
nabopaTtopHbie 60 60
CamocTosiTenbHas paborta 24 24
B TOM Yucne: kypcosas paboTa (NpoekT) 12 12
KoHTponb 36 36

dopma NpoMEXYTOYHOM aTTecTaLmm Ok3ameH Ok3ameH
UToro: 180 180

13.1. CogepxaHne gUCUUNIINHLI

n/n

HavnmeHoBaHue pasgena
OUCLUMNIUHBI

CopepxaHue pasgena aucUuUnnHbl

Peanusauus
pasgena
ONCUMMIWHBI C
NMOMOLLbIO
OHMawnH-Kypca,
OYMK *

1. Jlekuum

11

Beepnenue

CoxpaHeHue kadecTBa. KBaHTOBas necrtHuua
Banckonda. XapakTepHble pasMepHble napameTpsbl
AOEpPHON PU3NKN.

1.2

OcHoBHble cBOWCTBa
aTOMHbIX saep

CtaTudeckune cBoncTBa aToMHbIX saep. CocTas
aTOMHbIX

agep. Nzotonuun. CnvHbl agep. Pasmepbl aTOMHbIX
agep. OnbiTbl Xodwtaarepa.

13

K. Mogenb aT. aapa

KanenbHas mogens atomHoro sgpa. dopmyna
Banusekkepa.

1.4

Cratuyeckme cBoncTBa
aTOMHbIX si4ep

OneKkTpnyeckre n MarHMTHble MOMEHTbI SAep.
KBaapynornbHble MOMEHTbLI aTOMHbIX saep. Popma
anep.

AvnonsbHble MOMeHTBI saep. MarHuTHble AUMorbHbIE
MOMEHTbI saep. AOepHbI MarHUTHBIN PEe30HaHC U ero
npumeHeHue. YetHocTb. HecoxpaHeHne YeTHOCTM.
Cratnctvka aToMHbIX S4ep.

15

BpaweHue agep.

MomeHThI nHepumnun.

1.6

Mogenu aToMHOro sapa.

O6onoyeyvyHasd Moaenb aTOMHOro a4pa.
Marnyeckune yncna. O6obLieHHasa mogens sapa.
Mpenenel cuneHoOM 1 crnabon cea3n B 0600LeHHOM
mogenu sigpa. KonnektueHble konebaHus a
aToOMHbIX sigpax. CnapmBaHme HYKIOHOB B
aTOMHbIX sigpax. CBEpPXTEKYYECTb.

1.7

B3aumopernicTteue
N3MyYeHUsi C BELLECTBOM.

Baaumopgencreme nerkmx 3apsXXeHHbIX YacTul, C
BellecTBoM. Baanmogencreme Tsxkenbix
3apsAXXeHHbIX YacTul, C BeLLleCTBOM. |_|0Tepl/l
QHEeprmn. OnvHa npo6era YacTuubl B BELLIECTBE.

1.8

PagnoakTusHble pacnagbl
aTOMHbIX a4ep.

Anbga-pacnag. 3akoHbl coOXxpaHeHus npu anbda-
pacnage aaep. Teopun anbda-pacnaga.
BeTta-pacnag atomHbIx saep. Knaccndukaums.
3akoHbl coxpaHeHusi npu beTa-pacnage sagep.




OneKTPOHHHbIE CnekTpbl. [aMma-pacnag aToOMHbIX
anep. 3akoHbl COXxpaHeHMs Npy ramMMa-pacnage
saep. AnvHHoBONHOBOE NpubnmkeHne. ApepHas
nsomepusa. dbdekt Méccbayapa. leneHue
aToMHbIX saep. Misomepbl hopmbl.

1.9

MoHsTMe o A0EPHbIX cunax
M UX OCHOBHbIE€ CBOMCTBA

lMoHATME O ssAEpPHbIX CUMax U UX OCHOBHbIE CBOWCTBA:
KOpOTKOAEeNCTBUe, 3apsaoBasi HE3aBUCUMOCTb,
3aBMCUMOCTb OT OPMEHTALUN CMTMHOB U OpOUTanbHbIX
MOMEHTOB HYKIMOHOB, CBOWNCTBO HaChbILLEHNS,
HeLeHTparbHbI 1 OOMeHHbIN XxapakTep. Teopusi
HKOkaBbl, B3anMonpeBpaLLaeMoCcTb HYKIOHOB.
HelitpuHo. Me3oHbl. OGMeHHOe B3anmogencTene -
HYKITOHOB B sigpe.

OcHoOBHble cxeMbl 06MeHa BUPTYyasrbHbIMU ME30HaAMMU
MeXay HykrnoHamu B sigpe. EctecTBeHHas
pPaaMoOaKTUBHOCTbL. 3aKOH pagnoakTMBHOIO pacnaja.
MocTosHHas pacnaga, nepuoa nonypacnaga, Bpems
YKWU3HW paMOaKTMBHOIO BELLECTBa.

1.10

OcHoBbI hr3nkn
3NeMeHTapHbIX
yacTuu,.

YacTuupbl n aHTMYacTULbl. XapakTepucTUKn 1 CBONCTBA
nentoHoB. OCHOBHbIE MYTW pacnaga HecTabunbHbIX
nentoHoB. KBapku, nx dusnyeckme xapakrepucTuku,
AL-poHbI, KBapkoBasi MoAesNb aapoHOB. 3akrodeHue.
HekoTopble coBpeMeHHble Hay4Hble AaHHble 06
ncTopun passuTus BeceneHHom 1 BO3MOXHbIX
MexaHu3Max PoXxaeHus saep pasnmyHbIX XMMUYECKNX
3MNEeMeHTOB.

111

OcHoBbl saepHom
SHEepreTuku.

LlenHas peakuus geneHus.
3ameaneHue n andysnsa HENTPOHOB -
B BelllecTBe. faepHble peakTopbl.

13.2. Tembl (pasaenbl) AUCUUNINHBI U BUAbI 3aHATUN

Ne
n/
n

Bugbl 3aHaTU (KONIMYECTBO YacoB)

HanmeHoBaHue TeMbl

(paspena) ancumnnuHel | Jlekummn | MpakTnydeckue | JlabopatopHble

CamocTtosaTenbHas
paboTta

KoHTp
onb

Bcero

KanenbHasa mogenb
aTOMHOrO siapa.
dopmyna
Banusekkepa.

11

CoxpaHeHune
kayecTtBa. KBaHTOBas
nectHuua Banckonda.

XapakTtepHble 2

pasMepHble
napameTpbl saepHomn
PU3NKN.

11

CraTtunyeckue cBoicTBa
aToMHbIX gep. CocTas
aTOMHbIX

sapep. sotonmn. CnnHbl 2

sanep. Paamep aTOMHbIX
saep. OnbiThl
Xodwitagrepa.

12

3neKTpv|quK|/|e n
MarHUTHble MOMEHTbI

anep. 5

KBagpynonsHble
MOMEHTbI aTOMHBbIX
agep. Popma sgep

12

JMnonbHbIE MOMEHTHI 2

12




spep. MarHuTHble
OMNonbHbIE
MOMEHTbI sSiAEp.
AaepHbI MarHUTHLIN
pe3oHaHC 1 ero
NPUMEHEHNE.

YeTHOCTb.
HecoxpaHeHwne
yeTHocTU. CTaTucTuKa
aTOMHBbIX f4€ep.

11

BpaweHue saep.
MomeHTbI nHepunn.

11

Bsanmopencteme
N3ny4veHus ¢
BELLLECTBOM.
Knaccudumkaums
3NeMeHTapHbIX YacTul,.
KBapku 1 rIHOOHBI.
Bwuabl B3anmogencrteum
B Npupoge. Liger.

12

Anbda-pacnag
aTOMHbIX faep. 3aKoHbI
COXpaHeHus npu
anba-pacnage aaep.
Teopun anbda-
pacnaga.

14

10

BeTta-pacnag aToMHbIX
sapnep. Knaccudmkaums.
3aKkoHbl

coxpaHeHus npu beta-
pacnage saep.
OnNEeKTPOHHHbIE
CMEeKTpb.

14

11

Mamma-pacnag
aTOMHbIX f4ep. 3aKoHbI
COXpaHeHus npu ramma-
pacnage saep.
[JnnHHOBONHOBOE
npuobnmkeHne.
AnepHasa nsomepus.
Odppekt Méccbayapa

14

12

O6ono4yeyHasa moaenb
aTOMHOro sapa.
Maruyeckue yncna.
O606LLleHHas moaenb
sapa. MNMpegensl
cunbHom 1 cnabon
cB3n B 0606LLEeHHON
Mogenv sgpa.

14

13

KonnektnBHble
kornebaHnsa a aTOMHbIX
aapax. AnepHble
peakummn. 3aKoHbl
COXpaHEeHUs B AOEPHbIX
peakuusax. CeyeHune
SAEPHON peakuunn.
Knaccudukaums
SAEPHBIX peakuuu.

20

14

ApepHble cunbl.
Teopusa HOkaBbl.

12

NToro:

30

30

60

24

36

180




14. MeToanyeckme ykasaHus ans ooy4aroLmxcs no 0CBOEHUIO AUCLUNIIUHDbI
N3noxeHne maTepuana npenogasatenemM HeobxoguMmo BecTu B dopme, AOCTYMNHOW Anis

noHMMaHuda. [Ona ynydweHus YycBOeHUs y4ebHoro matepuana HeobXoaAMMO NPUMEHSATb
TpaavUMOHHbIE U COBPEMEHHbIE TeXHU4Yeckne cpenctsa obyyeHusa. [ns camocTosaTenbHOro
N3y4YeHnss OTBeLEeHO BpeMS Ha BCe pasaernbl Kypca.

CTygeHTaMm Ha nekuusx HeobxoaMmo BeCTU NoApPOOHbIA KOHCMEKT W cTapaTbCA MOHATb
MaTepuan Kypca, He CTECHATbCA 3ajaBaTb nNpenogaBaTento BOMNpocbl Ans yrrybneHHoro
NMOHMMaHNA KOHKPETHbIX npobriem kypca. Ona nonmHOro noHMMaHWA martepuana cnegyet
aKTUBHO MCMNOJSb30BaTb KOHCyNbTauuu. [nsi camoCTOSATENbHOro U3yyvyeHus pasfernoB Kypca,
pekoMeHOOBaHHbIX  MpenogaBaTernem, HeobxoanMmo Nnonb3oBaTbCA  OCHOBHOW n
OOMONHUTENLHOW NUTEPATYPON, MHTEPHET-pEecypcamu.

15. lMepeyeHb OCHOBHOM WU [OMNONMHUTENLHOW nUTepaTypbl, PECypCcCOB WHTEpPHeT,

HGOﬁXOAMMbIX Onsa oCBOEHUSA AUCLUUNIINHBI (criucok numepamypbl 0ghopMrssemcs 8 coomeemcmeuu
¢ mpeboearusimu TOCT u ucrionb3yemcsi obuwiasi CkeosHasi Hymepauyusi 07151 cex 8U008 UCIMOYHUKOS)
a) OCHOBHag nuTeparypa:
Ne n/n McToYHMK

1 MwxaHoB B. C. YacTtuubl n atoMHble sgpa : y4ebHuk no gucumnnuHe "dunsmka atom. sgpa” ans
CTya. By30B, 06y4y. no cneumaneHoctam 010701 - "®dusuka", 010705 - "dusuka atom. agpa u
yactuy" n Hanpasnennto 010700 - "dusumka" / 6.C. MwxaHos, .M. KanutoHos, H.I. KOguH ;
Mock. roc. yH-T uM. M.B. JlomoHocoBa .— WN3g. 2-e, ucnp. n gon. — M. : URSS : N3g-Bo JIKA,
2007 .— 581 ¢
2 KanuTtoHoB . M. BeegeHune B usumky gapa n vyactuy, : ydebHoe nocobue ans crya. dus. dak.
Knacc. yH-TOB 1 Apyrux By30B, 0by4. no cneumansHocT "Agep. pusmka" n HanpasneHuto
"®usnka" / . M. KanutoHoB .— U3a. 3-e, ucnp. n gon. — M. : KomKHura, 2006 .— 327c.

6) gononHuTenbHasa nuTepaTypa:
Ne n/n NcTOYHMK

4 Wpopos W. E. ATomHas n sgepHas dpusuka : CoopHuk 3agad : YyebHoe nocobue ans ctya. dums.
cneumanbHocTen By3oB / U.E. Upogos .— 8-e mn3ga., ncnp. — CI16. : JlaHe, 2002 .— 287 c.
CuyxuH [. B.. O6wwmii kypc pumaukm : y4ebHoe nocobue ansa ctya. us. cneumnanbHOCTEN
5 By3oB : B 5 1./ [.B. CuByxuH .— M. : ®©UBMATIINT, 2006 —. T.5: AToMHaa n sgepHas dusumka
.— 2002 .—782c.
6 Oetnad A.A., Kypc dumsnkn/ A.A. Oetnad, b.M. Asopckuin.— M.: Beicw. wik.,2000.
MwxaHoB B.C. ®usuka sgpa n yactmy XX ek / b.C. NwxaHos, 3.U. KabuH. — M.: N3g-Bo Mock.

7
yH-Ta, 2000.

8 MpnbkoB J1.A. OcHOBbI (hM3UKK: y4EOHUK ANs CT. ecTecTB. HayyH. PakyneTtetos/ JI.A. prubKoB -
M.: dnsmarnut, 1995

9 Bnank A.A. ®nsmka: yyeb. nocobue gnsa cT. Hedmamd. crey. Bysos/ A.A. BnaHk.— XapbkoB:

Kapasenna,1996.
10 CaBenbeB W.B. Kypc dusnku: YyebHuk ans sty3os/ N.B.CaBenseB. — M.: Puamarnmr, 1998. T.3

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduunanbHblie pecypebl MHTEPHET)*:
Ne n/n Pecypc

11 www.lib.vsu.ru — 3HB BI'Y

12 https://edu.vsu.ru — OnekTpoHHbIN yHMBepcuTeT BI'Y

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENIbLHOW pPaboTbl
(y4ebHo-memoduyeckue pexkomeHOauuu, nocobus, 3adayHuku, Memoduyeckue yKasaHUsi 0 6bIMOHEHUIO
npakmu4yeckux (KOHmMpOoIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcTOYHMK
MeToanueckne pekomeHgaumnm no opraHM3aunm caMoCToATENbHON paboTbl CTYAEHTOB
1 HanpaeneHusa 14.04.02. ApepHble dusnka n TexHonorun, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. - 17 c.



http://www.lib.vsu.ru/

17. OO6pasoBaTtenbHble TEXHONOrMKU, UCNONb3yemMble TMpU peanusauum y4eOHOWM
OUCUMNINUHBLI, BKNOYaas [AOUCTaHUMOHHble obOpa3oBaTenbHble TexHonormn (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe 0BGy4eHue):

Mpn  npoBedeHWM  3aHATUM N0  OMCUMNAMHE  UCMONb3YTCA  crieayoline
obpasoBaTerbHble TEXHONOMUN:

— aKTUBHbIE N UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHONOIrMM NPU NPOBEAEHUMN 3aHATUNA:

— npes3eHTauuoHHble MaTepuanbl M TeXHONormm npu OBBbACHEHUM MaTepuana Ha
NEKLMOHHbIX U NPaKTUYECKUX 3aHATUAX;

- cneunannanpoBaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauun npu MOCTaHOBKe Uuernerm M 3agjad kK paspaboTke
NpuKNagHblXx nporpamMm, Mpu Bblibope nporpammMHOro obecneyeHnss no YCTaHOBMEHHbIM
KpuTepusam, npu paspaboTke nporpaMmm no npeayCcMOTPEeHHbIM anropytMamM U Metogam

[ns camoctosTenbHon paboTbl ucnonb3dyetca IBC YHuBepcuteTckas OGubnuoTteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npUMeHAemMoe npu
peanu3auun aucuunnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHunoHHbIE obpasoBaTtenbHble TEXHONOrmm (4oT) NPUMEHSATCSA c
ncnonb3oBaHMeM obpasoBaTernibHOro noprana «ANeKTPOHHbIN YHBepcuTeT BITY».

18. MaTepnanbHO-TeXHU4YECKOEe obecneyeHme AUCLUNIIUHDI:

CneuuwanusmpoBaHHas mebenb, HoyToyk 15,6" DNS
(0164925), npoektop EPSON EB-X11, nepeHocHow
3KpaH Ons npoektopa Ha wraTnee SceenMedia Apllo-T
Bonbliasa dusmyeckas ayautopusa um. M.A. JleButckon Microsoft Windows 7, Windows 10 gorosop 3010-

(Anga npoBeAeHNst 3aHATUIA NEKLMOHHOTO TMNa, 15/207-19 ot 30.04.2019.

TeKyLLero KOHTPONs 1 NPOMEXyTOYHOW aTTecTaunm) LibreOffice (6ecnnaTtHoe u/vunn ceobogHoe MO
r.BopoHex, nnowagb YHuBepcutetckas, 4.1, nom.l, (nuueHsuns: https://www.libreoffice.org/about-
ayn. 428 us/licenses/)

Adobe Reader (6ecnnatHoe w/unu ceobogHoe MO
(nuueHsuns: https://get.adobe.com/ru/reader/
legal/licenses)

MomeleHne Ang XpaHeHUsa 1 NpodunNakTUYecKoro
obcnyxnBaHusa y4ebHoro obopyaosaHus
r.BopoHex, nnowagb YHnBepcuteTckas, 4.1, nom.l,
aya. 31

Hoytbyk 15,6" DNS (0164925), npoektop EPSON EB-
X11, nepeHOCHON 3KpaH AN NpoekTopa Ha Wwratmee
SceenMedia Apllo-T

1) na6.30 YcraHoBKa aAnst peructpauum anbda-
JNlaGopatopusa (anst NpoBeAeHNs 3aHATUIN CEMUHAPCKOTO | U3MYyYeHUst PasnmyHbIX UCTOYHUKOB (M3MEpEHUIA

TMNa, TEKYLLEro KOHTPOMs U NPOMEXYTOYHOM CKOPOCTM cyeTa anbda-4yacTuy, B Bo3gyxe nabopatopum

aTTecTauum Npy HOpMarnbHbIX YCNOBUSAX).

r.BopoHex, nnowagb YHnBepcuteTckas, 4.1, nom.l, 2) na6.33YcTponcTeo onsa HabngeHna pacnaga

ayg. 30, 33 ME30HOB KOCMNYECKOTO U3SyYEHUS U OLIEHKU UX
CpeAHen 3Heprum Ha NoBepxHocTM 3emnu.

Ayontopus ansi CaMoOCTOATENbHON paboThl. r. CneuuanusumpoBaHHasa mebenb, komnbloTepbl Pentium-

BopoHex, nnowaab YHusepcuteTckas, Aa.1, nom.l, aya. [, 11 (10 wT.), o6beguHEHHbIE B NOKaNbHYIO CETb C

507T1 BO3MOXHOCTbIO NOAKMNIOYEHUA K ceTU «VIHTepHeT».




19. OueHo4Hble cpeacTBa Ans NpoBeAeHUs TeKyLen U NPOMEXYTOHYHOM aTTecTauumn

MopsaoK OLEeHKM 0CBOEHMS obyyYatowmmmcs y4ebHoro maTepuana onpeaensieTcs
coaepkaHMeM crneayoLmx pasaenos ANCUUNINHGI:

HanmeHoBaHue NHankaTop(bl)
rll\ﬁ, pasgena aucumninHbl Ko“cl';?;;a"' AOCTWXEHUA OueHouHble cpeacTea
(mogyns) 5 KoOMMOeTeHLN
OrK-1.1 KoHTponbHble paboTkl, cobecegoBaHue no
1. Tembl 1-14 OnkK-1 OrliK-1.2 ’
funetam Kk aKk3ameH
OMK-1.3 y
lMpomexyToyHas aTTecTauns MyHkT 20.2.1
dopMa KOHTpONS - 3K3ameH Bonpochkl k ak3ameHy

20 TunoBble oOLEHOYHbIE cpeAcTBa U MeToAMYECKUEe MaTepuanbl, onpegensioLime
npoueaypbl OLleHUBaHUA

20.1 TeKywmin KOHTPOIb YyCNeBaeMocTu
KoHTporib ycneBaemMocTy No AMCUUMNIIMHE OCYLLLECTBNAETCA C MOMOLLBIO CneayoLwmnx oLeHOYHbIX
CcpencTs:
KoHTponbHble paboTbl

KoHTponbHas paboTta 1
BapuaHT 1.
1. BblMUCNNTL SHEPTUIO CBSA3M, MpUXOAsLLYOCS Ha 1 HYKIOH, B siape “He.
2. BbluMCNUTL MUHMManbHyl0 3SHepruto, Heobxooumyko Ons pasgenenuns °2C Ha Tpu a-
YacTuubl. YaernbHble aHeprum cBsaan £cs(C)=7,68 MaB, ecs(a)=7,06 MaB.
3. OnpepennTb MOCTOSIHHYHO pacnaga paavoakTUBHOro usoTtona °°Co, ecrn M3BECTHO, YTO
YMCo aToOMOB 3TOr0 KU3oTona ymeHblaetca B 4Yac Ha 3,8 %. [lpogykt pacnaga He
pagnoaKkTUBEH.
4. Pacnape Hyknuaa '**Xe,, NpoOWUCXOAWT MO CXeme:

141 141 141 141

T% OYeHb Mall T}/ =18 mun

HanTtu konuyectBo sigep 6apus, KoTopble 06pasy+0T0ﬂ 3a 1 4ac B 1 r KCeHOHa, ecnu B
HavanbHbI MOMEHT BPEMEHM NpenapaT COAEPKUT TONbKO KCEHOH.

5. B-Pacnag sgpa ?’Mg npoucxoauT Ha BO30YXOeHHble COCTNosAHMA godepHero aapa 2’Al ¢
aHeprmammn 1,013 n 0,842 MaB. Hantn makcumarnbHble 3HEpruu BbifieTalowmnx nNpu pacnage
3NEKTPOHOB.

6. Haitu oHeprmio oTgoaum saapa ceBuHua 2%Pb, nonydyeHHoro npu a-pacnage 2°Po,
HaxoAsLLEerocsi B OCHOBHOM COCTOSIHUM.

BapuaHT 2.

1. BblYMCNNUTBL 3HEPruio CBA3N, NPUXOAALLYIOCA Ha 1 HYKIMNOH, B Aape °Be.

2. HaiiTu aHepruto, Heobxoammyto Ansa pasgenexus aapa %0 Ha 4 anbda-yacTuubl, ecnu
N3BECTHO, YTO 3Heprus ceasun aaep 20 u “He pasHbl 127,62 1 28,3 MaB cooTBeTCTBEHHO.

3. AKTMBHOCTb pagMoakTUBHOIo npenapara 3a 24 yaca ymeHbluunach B 8 pas. Hantu nepmog
nonypacnaga T npenaparta. OnpegenuTb, Kakast YacTb pagnoakTUBHbBIX SAep 3TOro npenapara
pacnageTcs 3a BpeMsi, paBHOe YeTBEPTON YacTun nepmuoaa nonypacnaga?

4. Paguonyknug ** Xe,,, 06pasyroLmincs ¢ nocTosiHHOM ckopocTbio =10 aapo/c, ncnbiTbiBaeT

npeBpalLieHne no cxeme: *°Xe; W>138Cs W>1‘°’8Ba . BbluMCnnTL aKTMBHOCTB

¥ Cs,, uepes 60 MyH nNocne Havana pacnaga “**Xe,,.



5. OnpenenvTb aHepruo otTaaumn sapa ‘Li, obpasytouierocsa npu K-saxsaTe B aape 'Be. [OaHbl
3Heprun ceasu agep Ecs(Be)=37,6 MaB, Ecs(Li)=39,3 MaB.

6. Pacnag sgep 2?°Th nponcxoaQnT U3 OCHOBHOMO COCTOSIHUS! U COMPOBOXAAETCS UCMYCKaHUEM
a-4yactuy ¢ aHeprnamm 6,33; 6,23; 6,10; 6,03 MaB. PaccunTtaTb 1 NOCTPOUTL CXEMY YPOBHEN
AouvepHero agpa.

BapwuaHT 3.

1. BbIMUCNUTL SHEPTUIO CBA3M, MPUXOOSALLYOCSA Ha 1 HYKIOH, B sape °7Au.

2. BbluMcnuTb 3Hepruio, HeobxoauMyk ONs pasgeneHns sgpa °Be Ha 2 a-4yacTulbl U
HENTPOH. QHeprumn cBsA3un, NpuxoasLumMecs Ha 1 HykrnoH, B sapax °Be n “He paBHbl 6.45 MaB u
7,06 MaB, cooTBeTCTBEHHO.

3. Bo ckomnbko pa3s uncno pacnagoB saep pagnuoakTuBHOro oda 3l B TeyeHne nepBbiX CyTOK
Gonblle yMcna pacnagoB B TedeHue BTOpbIX cyTok? [Nepuoa nonypacnana nsotona 3 paseH
193 vacam.

4. PafuvoakTuBHbI Hyknug, *?Pd,, UCMbITEIBAET pacnag no Cxeme:

1z Pd46 —Q 1z Ag 47 W) 1z Cd 8 (CTa6) .

HanTtu oTHoWweHne akTUBHOCTU cepebpa Yepes 2 Yaca K nepBoHa4YanbHON akTUBHOCTHU
npenapaTta, eCnv B HavarbHbIn MOMEHT Npenapart cogepan Tonbko Hyknng Pd.

5. a) Moxet nu sgpo 114 In ncnbitbiBath B+-pacnan? MN3dbitkn mace A(H4Cd)=-90,021 MaB,
A(*141n)=-88,379 MaB; A(*1*Sn)=-90,558 MaB.

6) MoxeT nn Bo3HMKHYTb sapo 36Cli7 nyTem noauTpoHHoro pacnaga 36Aris?

6. Pacnag sgpa 21°Po nponcxoauT U3 OCHOBHOTO COCTOSIHUS! U COMPOBOXAAETCH UCNyCKaHUEM
ABYX pynn a-4acTuu: OCHOBHOM - ¢ 3Hepruen 5,3 MaB, n cnabon ¢ aHeprun 4,5 MaB. Hantn
3HEepruto a-pacnaga 3Tmx ssaep U SHEPrnK0 y -KBAHTOB, MCMYyCKaeMbIX AOYEPHUMMU SAPaAMM.

BapuaHT 4.

1. BbluMCnUTb 3HEPruio CBS3N, NpMUxoasLlytocs Ha 1 HyKIoH, B sape 2’Al.

2. OnpegenuTb 3HEpPruto, BbiAENAOLWYOCA Npy 00pa3oBaHUM ABYX O-4acTuy B pesyrnbTaTte
cuHTe3a aaep 2H u 5Li, ecnun M3BeCTHO, YTO 3HEPrnM CBSA3M Ha OOMH HYKMOH B sapax 2H, “He n
SLi paBHbl 1,11; 7,08; 5,33 MaB cOOTBETCTBEHHO.

3. BblumMcnuTb akTMBHOCTL 1 I M3oTona 2?°Ra 1 Bpemsi, Yepe3 KOTOpoe aKTUBHOCTb ynageT Ha
10 %, ecnu n3BeCTHO, YTO Nepuoa nonypacnaga pagmsa coctaendaet 1620 ner.

4. PaguoHyknug 2’Mg o6pasyeTcs ¢ NOCTOSAHHOW CKOpOCTbio g=5*10° aapo/c 1 ucnbITbiBaeT
B-pacnaa. OnpenenuTb akTMBHOCTL nNpenaparta Yyepe3 30 MuH, ecnun nepuog nonypacnaga
2"Mg paBeH 8,5 MUH.

5. PaccuntaTtb 3HEpruo aMekTpPOHOB, BbINIETAOWMUX NP pacnage OCHOBHOIO COCTOSHMA siapa
34P15 Ha OCHOBHOE M BO30YyXOeHHble cocTosHuA aapa 34Sie ¢ aHepruamu 2,13 n 4,07 MaB.
N36biTok Macckl 4P =(-0,026638) a.e.Mm.

6. Anbga-paanoaKkTUBHbIN M30TON NNYTOHNA 23°Pugs pacnagaeTcs no cxeme

*pu,, — U, +a, AodepHee 94po **U,,” NepexoauT B OCHOBHOE COCTOSIHUE NyTem

ucnyckaHus y -keaHta ¢ aHeprunen 0,09 MaB. HanTtu ckopocTb a-4acTul, BbifieTaloLwmx npu
pacnage niyToHus.

KoHTponbHas paboTa 2

BapuaHT 1

3apaun n3 CoopHuka 3agad «AToMHasa n aaepHas gusukar», Mpogos U.E. (12.10; 12.18;

12.37)

1. CpaBHUTb yaenbHble MOHU3AUUOHHbLIE NOTEPU 3HEpPrun anbda-yactuy ¢ aHepruen 5,3
MaB npu npoxoxgeHuu yepes antoMUHUN U CBUHEL, MNOTHOCTU KOTOPbIX paBHbl 2,7 ©
11,3 r/cm® COOTBETCTBEHHO.



2. loTok anekTpoHoB ¢ aHeprnenn 100 MaB napgaeT Ha XenesHyk NIacTUHKY TOSWMHON 1
cMm. [locuntatb SHEPruio  3NEeKTPOHOB MNOcre MNPOXOXAEHUS NNacTUHKKW, ecnu
pagvauMoHHasl AnvHa anekTpoHa B kenese paBHa 13,8 r/cM?. MNnoTHocTb xenesa 7,9
r/cm3.

3. MoHoxpomaTudeckoe ramma-uanydyeHne c aHepruen 0,411 MaB wuccnegyetca c
NoMOLLbID MegHOro unbTpa ToNwmMHoM 2 cMm. PaccuntaTtb NUHENHbIN KO PUUMEHT
ocnabneHns, ecnu  M3BECTHO, YTO  UIbTP  YMEHbLUAET  MHTEHCMBHOCTb
nepBoHa4anbHoro notoka B 5 pas. MnoTtHocTb Mmeam 8,9 r/cms.

BapuaHT 2

3apaum n3 CbopHuka 3agay «AToMHas u agepHasa dmsmkay, pogos U.E. (12.11; 12.19;

12.39)

1. CpaBHUTb yaenbHble MOHU3AUUOHHbLIE NOTEPU 3HEeprun anbda-yactuy ¢ aHepruen 4,7
MaB n OenTpoHOB TOW Xe 3HEPrnm npu npOXoXgeHUn 4vepes antoMUHUK, MIOTHOCTb
KOToporo paBHa 2,7 r/cm®.

2. Bo ckonbko pa3s yaernbHble pagvaunMoHHbIe MOTEPU SHEPTUU ON1S SMEKTPOHOB B BUCMYTE
bornblue, YeM B xenese?

3. lNoTok MOHOXpOMaTUYeCKOro ramma-usnyyeHmsa ¢ aHepruen 1 MaB npoxoamt yepes
anoM1HUEBbIA paccevBaTenb TONWMHOM 12 r/cm?. HaiTu TonwuHy (B r/cM?) NnacTuHKN
13 CBMHUA, JatloLlen Takoe ocnabneHne nyyka raMma-KBaHTOB.

BapuaHnTt 3

3apaun n3 CoopHuka 3agad «AToMHaa n aaepHas gusumkar», Upogos U.E. (12.14; 12.22;

12.49)

1. CpaBHUTb yaernbHble MOHU3AUWOHHbIE MOTEPU 3Heprumn anbda-4actuy, ¢ aHeprmen 5,3
M3aB »n NpOTOHOB TOW e 3SHEPruM Mnpu MPOXOXOEHUN 4Yepe3 anioMUHUKA, NIAOTHOCTb
KOTOporo pasHa 2,7 r/cm®.

2. Bo ckonbko pas ygenbHble NoTePU SHEPrun ANs SNEKTPOHOB C KMHETUYECKON HEprmen
MHOro GornblUen 3Heprum NokKoss Ha TOPMO3HOE U3fnyyeHne B BUCMYyTe 6Gonblie, 4em B
xenese? (MnotHocTb BUcMyTa 9,8 r/cm?, antoMuHus — 2,7 r/cvs).

3. BblUMCNNTbL TOMWMWHY CrOS NOFIOBMHHOMO OcnabrneHus nyyka peHTreHOBCKOro U3nyyeHuns
c aHepruen 200 kaB ansa Bosgyxa.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMneTeHuunin cchopmmpoBaH LLikana oueHok
HOCTM
KOMNeTeHummn
lNoebiweHHbI OmnuyHo

MonHoe u rny6okoe 3HaHue yqe6Ho-np9rpaMMHoro YPOBEHE
MaTepuana Ha ypoBHE KONMYECTBEHHOWN XapaKTepPUCTUKM,
BNageHne OCHOBHbIMUW MOHATUAMMW OUCLIUMIVHDI.
CnocobHOCTb CaMOCTOATENBHO OTBETUTL Ha
OOMNOMHUTENbHbBIE KOPPEKTMPYHOLLME BOMPOCHI
npenogasaTens.

ba3zoenlli Xopowo
lMonHoe 3HaHWe y4ebHO-NporpaMMHOro Matepuana Ha
OCHOBE KauyeCTBEHHOW XxapaktepucTnku. CnocobHoCTb yposeHe
CaMOCTOSITENbHO OTBETUTL Ha AOMNOSHUTENBHbIE
KOppeKTUpYyoLLMe BONPOCHI NpenoaaBartens.

. lMopozoeniti YdoenemeopumeribHO
3HaHWe OCHOBHbIX MOHATWI, pacCcMaTpMBaeMbIX B pamKax Y/POaEHb
AaHHOro Kypca.
- HeydosnemeopumersHO

3HaHWe OCHOBHOrO NPOrpaMMHOIo Matepuana Ha OCHOBe
PEeHOMEHONOrMYECKON XapakTeEPUCTUKM, JOMyCKatoLLee
norpeLuHocTn B oTBeTax. CnocoBHOCTbL CKOppPEKTMPOBaTh
OTBET NOA PYKOBOACTBOM NpenogaBaTens.




20.2 NMpomexyTo4yHan aTrecTaums

MpomexyToyHas aTTecTauust No AUCUMUNINHE OCYLLECTBNSIETCS C NMOMOLLBbIO CreayoLLmX
OLIEHOYHbIX CPEACTB:

CobecegoBaHne no Gunetam K 9k3aMeHy

20.2.1. NepeyeHb BONPOCOB K 3K3aMeHY:

1. CoxpaHeHue kadecTBa. KBaHTOBasa nectHuua Banckonda. XapaktepHble pasmepHble
napameTpbl A0ePHON OU3NKN.

2. CtaTtnyeckue cBorcTBa aToMHbIX aaep. CocTtaB aToMHbIX agep. Msotonuun. CnvHbel agep.
Paamepbl atoMHbIX saep. OnbiTbl XodwTagrepa.

3. KanenbHas mogenb atomHoro sapa. ®opmyna Banusekkepa.

4. DnekTpuyYeckme N MarHMTHbIe MOMEHTBI SAaep.

5. KBagpynosbHble MOMEHTbLI aTOMHbIX agep. Popma saep.

6. OunonbHble MOMeHTbI gaep. MarHuTHble AMNOSbHbIE MOMEHTbI 94ep. AOepHbIn
MarHUTHbIA pe30HaHC 1 ero NpuMeHeHne. YeTHOCTb. HecoxpaHeHne YeTHOCTH.
CtaTuctmka aToMHbIX Saep.

7. MomeHTbI nHepumn.

8. Ob6onoye4vHasa mogenb atoMHoro sapa. Marmnyeckume ynucna. O6o6weHHas mogens sapa.
Mpeaensl cunbHom u cnabon cea3n B 0606weHHoOn moaenu aapa. KonnektmeHble
KonebaHus, a aTOMHbIX ssapax.

9. CnapuBaHue HYKINOHOB B aTOMHbIX siapax. CBepXTeKy4ecTb.

10.B3anmopencreue nerkux sapsbkeHHbIX YacTul, ¢ BelecTBoM. Baanmogencreme Taxenblx
3apshKeHHbIX YacTul ¢ BewecTBOM. [oTepu aHepruun. [nuHa npobera yacTuubl B
BelLlecTBe.

11.Anba-pacnag. 3akoHbl coxpaHeHus npu anbdga-pacnage sgep. Teopun anbga-
pacnaga.

12.beTa-pacnag atomHbIX saep. Knaccndukauus. 3akoHbl coxpaHeHus npu 6eTta-pacnage
aaep. ONEeKTPOHHHbIE CMEKTPbI.

13.Mamma-pacnag aToMHbIX a4ep. 3aKoHbl COXpaHeHUs Npu rammMa-pacnage sgep.
[nnHHOBOMHOBOE NPUBMKEHNE.

14.ApepHasa nsomepua. Acpdekt Méccbayapa.

15.[leneHne aTOMHbIX 90ep.

16./30mepbl hopMbl.

17.MoHATME 0 Af4epHbIX cunax N X OCHOBHblE CBOMCTBA: KOPOTKOAENCTBMNE, 3apaaoBas
He3aBUCMMOCTb, 3aBMCUMOCTb OT OpUEHTaL MM CMIMHOB N OpBUTanbHbIX MOMEHTOB
HYKIMOHOB, CBOMCTBO HaCbILLEHUS, HELEHTparbHbI 1 OOMEHHbIN XapakTep.

18.Teopus KOkaBbl, B3anmonpeBpallaemMocTb HyKNoHoB. HenTpuHo. Me3oHbl. OBMeHHoe
B3anmMoaencTame HyknoHoB B sape. OCHOBHbIE cxeMbl 06MeHa BUpTyaribHbIMMK
Me30HaMKn MeXay HYKnoHamu B sape.

19.EcTecTBeHHasa pagMoakTMBHOCTb. 3aKOH paaMoakTMBHOro pacnaga. lNoctosHHas
pacnaga, nepvof nonypacnaga, BpeMs XX1U3HU pagnoakTUBHOIO BELLLECTBa.

20.Yactnupbl n aHTUYaCcTULbl. XapaKTepUCTUKM 1 CBONCTBA NenToHOB. OCHOBHbIE MyTH
pacnaga HecTtabunbHbIX NenToHoB. KBapku, nx onandeckmne xapaktepucTuKu.

21.AapoHbl, KBapkoBasd Moernb agpOHOB.

22.HekoTopble COBpEMEHHbIE HayYHble AaHHble 06 UCTopun pa3BuTua BeceneHHon un
BO3MOXHbIX MEXaHM3MaxX POXOEHUS a4ep PasfnUYHbIX XMMUYECKUX SNIEMEHTOB.

23.lenHaqa peakuma geneHus.

24.3amegnexune n gndysans HeMTPOHOB B BeLLECTBE.

25.40epHble peakTopbl.



YpoBeHb

Kputepun oueHMBaHns koMneTeHLnin cchopmMmmpoBaH LLkana oueHok
HOCTH
KOMMEeTEeHLUN
lNoebiweHHbIl Ominu4Ho
MonHoe u rny6okoe 3HaHue yqe6Ho-np9rpaMMHoro yposeHs
MaTepuana Ha ypoBHE KONUYECTBEHHOWN XapaKTepUCTUKN,
BNafgeHne OCHOBHbLIMU MOHATUAMU ONCLUMIINHBI.
CnocobHOCTb CaMOCTOSTENBHO OTBETUTL Ha
AOMNOJSHUTENbHbIE KOPPEKTUPYHOLLME BOMPOCHI
npenogasaTtens.
Easoebiti Xopowio
lMonHoe 3HaHWe y4ebHOo-NporpaMMHOro Matepuarna Ha
OCHOBE KayeCTBEHHOWN xapakTepucTukn. CnocobHOCTb yposeHe
CaMOCTOATENbHO OTBETUTHL Ha AONOSNHUTENbHbIE
KOppPEKTUPYIOLLIME BONPOCHI NpenogasaTtens.
. lMopozoeniti YoosnemeopumersibHO
3HaHMe OCHOBHbIX MOHATUIA, pacCMaTpPUBaEMbIX B pamMKax JpO8EHb
AaHHOro Kypca.
- HeydosnemeopumersbHO
3HaHne OCHOBHOMO NPOrpaMMHOro Matepuana Ha OCHOBe
(HEHOMEHONOrMYECKON XapakTepuUCTUKKM, JonyckarLlee
norpeLwHocTn B otBeTax. CnocoOHOCTb CKOPPEKTMPOBATL
OTBET MOA PYKOBOACTBOM MpenofasaTtens.
OrlK-1

CnocobeH ncnonb3oBaTtb 6a30Bble 3HAHUS €CTECTBEHHOHAYYHbIX AUCLUNIIMH B

I'IpOdf)GCCVIOHGJ'IbHOVI OeATEeNIbHOCTU, NPUMEHATb MeTObl MaTEMATU4YECKOIro aHannsa 1

mMoaernnpoBaHud, TeopeTn4eCcKoro n akcnepnMeHTasibHoro nccrnegoBsaHunsd

MepeyeHb 3agaHui Ans npoBepku chOpMUPOBAHHOCTU KOMMETEHLINK:

1. W3 Kakmx YyacTuL COCTOMT aTOMHOe A0po:

1) HeMTPOHOB M NPOTOHOB
2) OneKTPOHOB M MPOTOHOB
3) lMpOTOHOB M AHTUNPOTOHOB
4) TMo3UTPOHOB N HENTPOHOB

2. Kakoe ocHOBHOEe CBOMCTBO S4EPHbIX CUM?
1) NanbHogencTByloLME

2) 3aBuUCAT OT 3apsida B3aUMOENCTBYOLLMX YacTu

3) KopoTkogeucrtByouwme
4) [encTBYHOT TOMBKO MeXay NpoToOHaMu

3. B kakux egnHuuax nsmepsieTcs 3apsia aToMHoOro sapa?

1) Kn
2) A
3) B
4) Opr

4. YKaxuTe 3aKOH paaMoaKkTMBHOro pacnaga saep.




)N=N¢%

1
2) | =l
L2
3) A
dN
a=-—
4) dt

5. CKonbko HeWTpanbHbIX YacTuu B sape JLi
1) 4 2)10 3)3 4)7

6. Sgpo ,X npeTepnesio paavMoakTVBHOE NpeBpalleHne ¢ UcnyckaHueM no3utpoHa. Kakosbl
XapaKTepUCTUKN govepHero sapa Y.
1) 3V 2) 2V 3) "V 4) 72V
7. YkaxuTe 3apsigoBoe Z n maccoBoe A uyucrna yYactuubl X, obpasoBaBllencs B S4epHON

44 1 41
peakumn nCat+H— K+ X

1) Z =2, A = 4 3y Z = 4, A = 2
2)Z=0, A=4 4)Z=1, A=2

8. AKTMBHOCTbIO paMOaKTMBHOIO npenapara Ha3biBaeTCs...
1) yncno pacnapoB, NPOUCXOAALMX B NpenapaTe 3a eAUMHULY BPeMeHU
2) cymMMapHas SHeprus 4yacTtuu, nanyyYaemMbix npenapaTtomM 3a eguHuLYy BPEMEHN
3) Bpemsi, 3a KOTOpOe pacnagaeTcs NosioBMHa NepBoHaYyanbHOro KonmyecTea aaep
4) cpegHee BpeMS XU3HU pagnoakTMBHOIO aapa
9. Hmke nepeuncneHbl HEKOTOPbIE CBOMCTBA M3BECTHbLIX B NPUPOAE CUI:
1 - Cnnbl yMeHbLUAKTCA C pacCTOSTHUEM, AanbHOOENCTBYHOLWME
2 - ObnapaloT CBOMCTBOM HacCbILLLEHUS
3 - YMeHbLalTCs C pacCTOAHNEM, KOPOTKOAENCTBYOLLNE
4 - LleHTpanbHble cunbl
Kakune 13 ykaszaHHbIX CBONCTB MPUCYLLM SAEPHBIM CUNam.
1)2un3 2)1n2 3)3n4 4)1n4

10. QHeprus cBA3M HYKITOHOB B Si4pe paBHa

1) paboTe, KOTOPYHO HYXXHO COBEpPLUNTb, YTOObI pasgenuTb SAPO Ha COCTaBNAKOLWME ero
HYKITOHbI

2) SHeprnn cBA3N, NPUXoasALENCS Ha OOUH HYKIOH

) KONIMYECTBY SHEPIUM, BbIOENSAIOLENCSA B SAEPHON peakuun.

3) pasHOCTM Mexay Maccon JaHHOro n3oTona u ero MacCoBbIM YUCIIOM, T.€. YNCIIOM HYKITOHOB
B siApe

4) cymmMe Macc BCeX YacTuu, COCTaBNALWMX 94p0

11. Kakon 3apsag Z n maccoBoe umcno A Byaet nmeTb aTOMHOE S4p0, NOSyYmBLLIEECH U3
u3oTona nonoHus %;Po,nocne ¢ - pacnaga.

1) Z=82, A=210 2) Z=84, A=210 3) Z=80, A=214

4) Z=80, A=210

12. YTO HasbIBaeTcs LEnHom peakunen?



1) Peakuus, B KOTOPOM YacTuLbl, Bbi3biBalowme ee o6pa3yroTcsl Kak NpoayKTbl 3TON
peakuuu

2) Peakuusi cuHTesa sanep

3) Peakums obbeanHEHNs aTOMOB B MOJIEKYTbI.

4) TepmosigepHbIs peakuusi, B KOTOPOW Nony4atTcsa N30TonNbl 4ep AaHHOro BellecTsa

5) Peakumsi noHnsauum atomos.

13. C nomoLbto cyeTuvmKa ['enrepa MOXHO onpenennTsb ... .
1) Konu4yecTBO YacTuL 2) maccy 4actuy
4) CKOpPOCTb YacTuL, 3) aHepruo YacTuy,

14. YkaxunTte, Kakme ns saep UMetoT Hanbornbluee OTHOLLIEHME YMCIia HEUTPOHOB K YMCny
NPOTOHOB.

1) JLi 2) [H 3) Be 4) YN

15. KakoB nepuoa nonypacnaga pagmoakTMBHOIO 3fieMeHTa, eCnv ero akTMBHOCTb
yMeHbLUMnach B 4 pasa 3a 8 gHen?

1) 4 gHA

2) 2 gHsA

3) 1 AeHb

4) 6 gHen

16. OnpenennTb NOCTOAAHHYIO pacnaga u3oTona paaus, ecnv nepuog nornypacnana paseH

0,001¢c A —nocmosunasn pacnada zRa**

1) 693c™ 2) 0.001c™ 3) 1000¢ ™ 4) 10¢™

17. YKaxuTe BTOPOI NPOAYKT SAEPHON peakumn ,Be+,He—'C +?
1) n 2) p 3) e 4) y 5 «a

18. 3aKOHUNTb TEPMOSIAEPHYH0 peakumio. “H+H— He + X
1)n 2) 2e 3) 2n 4)p

19. Kak nameHuTCs nonHasa aHeprua cUcTeMbl U3 BYX CBOOOOHLIX NPOTOHOB U ABYX HENTPOHOB
npv COeAMHEeHNN UX B aTOMHOE 4po renmsa?

1) YMeHbLluTCA 2) YBenuuuTtcs 3) He namenutcs

4) MoXeT yMEHbLUMTLCS UM OCTaTbCA HEN3MEHHOM

20. Kakas yacTb aTOMOB paanoakTMBHOrO NpenapaTa pacnagaeTcs 3a BpeMs, paBHOE ABYM
nepuogam nonypacnaga?
1) 0,75 2) 0,35 3)0,5 4) 1,04

21. Onpegenntb akTUBHOCTb PagnoakTUBHOMO npenapaTta, ecnu 3a 10 cekyHA B HEM pacnanocb
10° agep paaMoakTMBHOMO 13oTtona. CunTaTh aKTUBHOCTb MOCTOSAHHON B TEYEHME OAaHHOro
NPOMEXYTKa BPEMEHN.

1) 10° Bk 2) 1 Bk 3) 107° Bk 4) 10° b

22. Yemy paBeH 3apsag aapa anemeHta dtopa? S F sapso snexmpona €=16-107"
1)9e 2)10 e 3)19 e 4)28 e



23. lNpaBuno cMeLweHns nNpu pagmoakTMBHOM anbda-pacnage MMeeT Buj...
, XA — mamepuncroe s0po

Y —cumeon douepnezo s0pa
,He* — s0po zenus

_16‘0 — CUMBO.JL SﬂeKmPOHa
1) , XA, YA+, He' 2) , XA, Y*+ e° 3) ,X*—, Y+ He'
4) X" Y+ e°

24. Appo coctoumT 13 90 NnpoToHOB U 144 HenTpoHoB. Nocne ncnyckaHns aAByx 6eTa-vyacTuy n
oAHoOM anbda-4yacTuupbl, 3To 94po OyaeT UMETH ... .

1) 90 npotoHoB 1 140 HenTpoOHOB 2) 85 npoToHoB 1 140 HenTpoOHOB

3) 87 npoTtoHoB 1 140 HENTPOHOB 4) 90 npoToHOB 1 142 HENTPOHOB

25. B pesynbTaTte psiga paavoakTUBHbIX NPeBpaLLeHnin SAPo ypaHa npeBpaTuiock B S4po
CBMHLA. YKaxuTe yncro anbda- n 6eta-pacnagos, B pe3ysibTaTte KOTOpbIX 3TO MPOU3OLLIIO.

92U 235_)82 Pb207
1) 7a —udp — pacnaoos 3) 4a—u 1 — pacnados
2) Ta—u 3 — pacnaoos 4) 8a —u 3 — pacnaoos

26. [Npun nornoweHnn a4pomM MapraHua ogHoro NpoToHa obpasoBanoch Apyroe S4p0 U
HenTpoH. Kakoe ato sapo? ,.Mn*

1) ,,Fe* 2) ,sMn* 3) ,,Cr* 4) ,sMn*
27. Kakoe B3anmogencrame HOCUT YHUBEPCASIbHbIN XapaKkTep:

1) apepHoe
2) aneKTpomMarHMTHoe
3) rpaBUTaLUOHHOE
4) cnaboe
28. PeanbHoCTb NpeBpaLleHnsa npeBpaLleHns BeLecTBa B afIEKTPOMarHUTHOE norse:
1) noaTBEPXXAAETCA Ha OMbITE€ aHHUTMNALMN 3NIEKTPOHA N NPOTOHA
2) NnoATBEPXAAEeTCA Ha OMnbITe aHHUIMAALMM MPOTOHA U HENTPOHA
3) noaTBepXKAaeTCA Ha ONbITe aHHUIUINALUM 3NIeKTPOHA U NO3UTPOHA
4) BCce BapuaHTbl BEPHbI
29. Yactuua n aHtTn4acTuua MMetoT:
1) pasHbI N0 MOAYNO 3apsa
2) ogMHaKOBbLIN NO MOAYIIIO 3apsaa
3) oAnHaKoBOE BPEMS XU3HW B BaKyyme
4) pasHble Maccbl NOKOs

30. Kakune anemMeHTapHble YaCTulbl Ha3blBaloT CTabMNbHbIMK;



1) YacTuLbl, KOTOPbIE HE MOTYT CyLLECTBOBaTb B CBOOGOAHOM COCTOSIHUM HEOrPaHUYEHHOE
Bpemsi

2) YacTuubl, KOTOPbIE MOFYT CyLLEeCTBOBaTb B CBOGOAHOM COCTOSIHUM OrpaHUYeHHOoe
Bpemsi

3) yacTuubl, KOTOpble MOFYT CyLleCTBOBaTb B CBOGOAHOM COCTOAHUM
HeorpaHU4YeHHOe BpeMsi

4) yacTuubl, KOTOpPble MMEIT BoNbLUNE BPEMEHA XKN3HU

MNepeyeHb 3agaHui Ans npoBepku cchopMMPOBAHHOCTU KOMMETEHLUK:

1. Kakue OCHOBHbl€ napameTpbl XapakTepusytoT aToOMHoe a0p0?
OTBeT: 3apsa, MaccoBOE YMCIO, YACIO NPOTOHOB M HEWTPOHOB B siApe, paauyc siapa, CrvH
sapa, YeTHOCTb

2. Kakue sagpa HasbiBatoTca usotonammn? OTBeT: sapa, C OAMHAKOBBIM 3aps4oM, HO pasHbiM
YUCIIOM HEUTPOHOB (MacCOBbLIM YNCIIOM)

3. [Haiite onpegeneHve aHeprum cessu sigpa. OTBeT: OHeprusi CBS3M sigpa onpeaensieTcs
Pa3HOCTbIO CYMMbl SHEPTUA NMOKOS BXOASILLUMX B AP0 NPOTOHOB mpc2 N HEWTPOHOB mnC2 "

2
aHeprum nokosa M A,Z)C camoro aToOMHOro saapa

;[,z[pa(
4. Onpepenutb 3HEepruio, Bblgenstouyocs npyv obpasoBaHMM ABYX Q-4acTuu, B pesynbTate

2 6y 2
cvHTe3a aaep “Hu "Li, ecnn n3BecTHo, 4TO 3HEprumn cBs3M Ha OAMH HyKNoH B siapax “H,

‘He n®Li paBHbl cooTBeTCcTBEHHO 1,11; 7,08 1 5,33 MaB. 9: 22,44 MaB
5. Haitn sHepruio cBsiau sigpa lSO:

Ea(110)-{88 +88,-8(50) Ju=[8 7289+ 8.071-(~4737)]-
=127,617 M5B,

6. W3 cpaBHEHUsI 3Hepruin CBSI3N 3epKanbHbIX Saep élB 7 élc OLEHUTb paanycbl 3TUX Saep.
3epkanbHbIMK Ha3blBalOTCA sapa n3obap, y KOTOpbIX YMCHO NPOTOHOB B OAHOM U3 Aaep
pPaBHO YMCy HEMTPOHOB B APYroMm.

PeweHnune. OHeprun cBsasu pasyx spep-usobap E_(A,Z) n E_(A/Z+1) otnuyaiotcs

(AZ) n E_ (AZ+1).

KYJIOHOBCKUMW SHEPTUAMUN OTTalrlIKuBaHUA NMPOTOHOB B 3TUX AApax E

Ky
B aape (A,Z +1) oHa Hke n3-3a 6onee CUMNbHOIO OTTarNKUBaHWS:

AECB = ECB(A’ Z) - ECB(A’ Z +1)’ AEKyﬂ = E (A’ Z +1) - E (A1 Z)1 AECB = AEKYJ‘I'
[na ogHopoaHo 3apskeHHol cdepbl pagumyca R, coctosuwen ns Z eamMHWYHbIX 3apanos e,

Ky Ky

KyJTOHOBCKadA SHEPrnAa nMeeT Bua:



3 ,2(2-0)
=—e" =7
w1 g R

Torga pasHOCTb KyNOHOBCKUX 3Heprumn sgep-n3obap paBHa:

E

z

AE,, =E_ (AZ+1)-E (A,Z)=ge2E:AE

Kyn Kyn cB °

YuutbiBas, uto AE_, = 2,8 MaB, nonyyaem oueHky paguyca sigpa R:

6, Z _6, Zhc _6-197,5MoBxdu 5
5 AE_, 5 AE_ic  5-137-2,8MbB

~ 3,0 Dm.

7. Hanty BO3MOXHble 3HAYEHMsI MOSTHOrO MOMEHTa | HEWTPOHa C opbUTarnbHBIM MOMEHTOM

| =3. Orlpe,u,enmb OnAa Kaxgoro 3Ha4YyeHund noJyiHoro MmomMmeHTa BCe€ BO3MOXHble 3HaYeHUA
npoekunn Ha BblaENMEHHYHO OCb.

PelueHne.

. /7 5 3 1 1 .
Ans J=_—- wvmeem M;=——,——,——,——,+—,+_~,+_—,+_, T.e. BCEro BoCEMb 3HAYEHWM:
2 2 2 2 2 2 2 2

8:(2 L +1j.
2

8. Ha ckonbko oTnun4yaeTtca dHeprna otgerneHnAa ogHoro HeIZTpOHa oT A4pa gBe n yaenbHas

3Heprus ceasm atoro agpa. OTteeT: 1,67 MaB

9. Kakas gonsa nepBoHayanbHOro Konuyectsa siaep Sy ocranetcs yepe3 10 nert. lNMepuoa
nosnypacnaga ctpoHumus 28 ner.

PelweHue.

MocTosHHYO pacnaga A=In2/T,, onpegenum yepes nepuoa nonypacnaga. [[ons

ocTaBlLMXCS AAep SI pasHa M, (t,) = exp(—lp—th = exp(—lg—:loj =0,78.

1/2
10.Kakasa gons nepBoHa4asribHOro Korfin4yecrtBsa dgep QOSr pacnageTtcAa 3a oaHun CyTKI/I? I'Iepl/lop,

nonypacnaga ctpoHums 28 net?

[ons pacnaslmxcs saep °SI pasHa 1, (t) = (1— e‘“) = {1— exp(—ln—ztﬂ :

12



In2 -
28-365,25

11.0npegenUTs Maccy CBMHLA, KOTopbii obpasyetcs us LOkr 2**U sa spems, pasHoe

ns(t) = 1=6,8-107°.

BO3pacTy ropHbIX Nopos (2,5 .10° J'ICT).

PelwieHne.
2
Appo %Ph aBnseTcs KOHEUHBIM M CTABUMLHLIM 3MEMEHTOM B pagnoakTUBHOM

y 238
ceMelcTBe YypaHa, pOAOHaYarnbHUKOM KOTOPOro siBnsieTcst U. MMockonbky

CYMMapHbIi nepuog nosnypacnaga BCeX MocreayrolMx 3BeHbeB CeMeNcTBa MHOMo
2
MeHbLLE, YeM nepuoa nonypacnaga siaep °U, To MOXHO CuMTaTb, YTO MEPUOA
. 2
nonypacnaga, npuWBOASWMIA K oBpasoBanuio sgep “°Pb, paseH nepuwogy

nonypacnaga  >°U. Wckomas macca ceuHua “®°Pb  Gymer pasHa

M(206Pb):MaT(206Pb)-N(Z%Pb):MaT(Z%Pb)-Np(238U), e Np(238U) a

KOJIN4eCTBO pacnaBLUNXCA Ad0ep 238U 3a BpeM4d t, KOTOpbIE npeBpaTusinCb B A4pa

2P Ecrnm  nepsoHauanbHoe — konmmdecTBo  sigep  2U  paBHsInoch
238 M (238 U)
No( U) = 1 /238
M, (7"U)
TO KONMYeCTBO pacnaslumxcs saep o U 3a Bpemsi t coctasut
. M (8 U) .
N 238U :N 238U 1_e M — 1_e A .
( ) 0( ) ( ) MaT(zggu)( )
Mony4nm
M., (**Pb)

M (**Pb)=M (**U) (1-e™);

M (ZOGPb):1-%[1—exp(—1,5-10‘10-2,5-109)]:0,27 KT,

12. AKTMBHOCTb HEKOTOPOIro paanoHyKnuaa ymeHbluaeTcs B 2,5 pasa 3a 7 cyTok. Hantu ero
nepuog nonypacnaga. OteeT: 5,3 cyToK

13. Yem 0BycrnoBneH WmMpoknn gManas3oH nepmoaoB anbda-pacnaga aToMHbIX 4ep?

OteeTt: Wupokun guanasoH nepuogoB nonypacnaga, a Takke OonblumMe 3HavYeHUst 3TUX

nepuoaoB AN MHOMMX O-paguoakTUBHbIX S4ep OOBACHATCA TeM, YTO a-4yacTuua He MOXeT

«MFHOBEHHO» MOKWHYTb A4PO, HECMOTPS Ha TO, YTO 3TO 3IHEepreTUdecku BbirogHo. Ona Toro

4yTOObI MOKMHYTbL AP0, a-4YacTuLa OOSMKHa NpeodorneTh NnoTeHumanbHbli 6apbep — obnactb Ha



rpaHuue sapa, obpasylollyrocs 3a CYET MNOoTEeHUManbHOW 3JHEpPrun  3neKTpocTaTUyYecKoro
OTTarnkMBaHUS a-4acTulbl U KOHEYHOro fi4pa U CUM MPUTSXKEHUA Mexay HykroHamu. C TOouku
3pEeHNSa Krnaccmnyeckom usnkm a-4yactmua He MOXET NpeoaoneTb noTeHumanbHbli 6apbep, Tak
Kak He nmeeT HeobXOoAMMOW ANs 3TOro KMHeTUn4eckon aHeprun. OgHako KBaHTOBas MexaHuKa
AOMnycKaeT TaKyld BO3MOXHOCTb — O-4acTuua WUMeeT ornpefesiéHHYI BepOoSATHOCTb MPOUTU
CKBO3b MOTEHUManbHbIi Gapbep W MNOKMHYTb A4PO. OTO KBAaHTOBOMEXaHUYeckoe SBreHune
Ha3bIBalOT «TYHHENbHbIM 3(MEKTOMY» WNN «TYHHENnMpoBaHMem». Yem Oonblie BbiCcOTa U
WwupuHa 6Gapbepa, TeM MeHblle BepoOATHOCTb TYHHENMpoBaHWA, a nepuod nonypacnaga
cooTBeTCTBEHHO ©Oonbwe. bonbwon AuanasoH nepuogoB nonypacnaga o-usnyyatenen
00BbACHAETCA  pasnMYHbIM  COYETaHWEM  KMHETUYECKMX SHEeprun a-4actuy UM BbICOT

noTeHumanbHbix 6apbepoB. Ecnn 6bl Bapbepa He cyLlecTBOBaso, TO G-4acTuua NoknHyna 6ol

S4pO 3a xapakTepHoe sipepHoe Bpemsi ~ 10721 —10 % ¢,

14.Tlokoswweeca agpo 2Bpg MCMYCTUMNO O-4acTuULy C KUHETUYECKOW SHEPrnen Ta =8,34 MaB.

Mpu aTOM Oo4YepHee AP0 OKasanocb HENnocpeacTBEHHO B OCHOBHOM COCTOSIHUMM. Haiitu

NOJIHYKO 3HEPrunro Qa’ ocao6o>|<p,aemy+o B 3TOM nMpouecce. KaKyro AOno 3ToMn SHeprum

COCTaBISIET KMHETMYECKAs! SHEPrusa govepHero sapa?
PeweHue.
3anvwem cxemMy a-pacnaga sagpa 23pg
22Po — 3He + “%Pb.
MockonbKy BbiCBOOOXOAemMas 3HEpPrus Qa BblgenseTca B BWOE KUHETUYECKOW IHEeprum

NPOAYKTOB pacnaga, To MNpu pacrnage nokosilerocs sgpa 213pg . Q,=T,+T,, pakoH

coxpaHeHus umnyneca: Po+Ps=0, P, =P, T.k. ncxogoHoe spopo nokouTcs. Mockonbky

TaD ma, a cnegoBaTtesibHO, U Tﬂ << mﬂ, TO MOXHO WCMOJIb30BaTb KIlaCCUYECKYHO CBA3b

MeXay KUHETUYECKON IHEPTUEN N UMMYNbCOM:

p2
T=—. B 3TOM cnydyae T,-T,—*. OHeprusa anbda-pacnaga:
2m M,
m, +M 4+ 209
Q,=T,——2=834———=8,5M»B. [lons knHeTu4eckon aHeprum T agpa 23pg or
M 209
nonHom aHeprum Q, , BeIcBOGOXAaEMOM Npu a-pacnaje sapa ?13po | cocrasut
m m_ +M m 4
o My p M M, M, 0,02.

Q. M " M m,+M,_  4+209

A



15. BoamoxeH nu a-pacnag nononHus 1°Po u xenesa *6Fe? (OTBeT: ga, HeT)

16. OnpeaenuTb 3HEpruio, BbliAENSAIOLWYHOCS Npu a-pacnage 23°Pu B TeYeHne oOHOWN CeKyHAbI.
KonnyecTtBo nnyToHus 23°Pu cocTaBnseT oauH rpaMM. OHeprusa pacnaga 5,14 MaB. OTser:
1,19-101° MaB

17. No4yemMy 3HepreTUYECKU CNekTp aNeKTpoHoB B OeTa-pacnage HenpepbiBHbIN? OTBET:
OGbsicHeHVMe HenpepbiBHOro xapaktepa [-cnektpa 6bino agaHo B. [Maynu, KoTopblii
BbiCKka3arn runotesy, 4To npu [B-pacnage BMeCTe C 3fEeKTPOHOM poXaaeTcs elé oaHa
yacTvua C MareHbKon Maccow, T.e. [(B-pacnag — TpexyacTudHblM npouecc. B koHe4yHOM
coctosHnn obpasyetca sapo (A,Z £1), snekTpoH u nérkas HeiTpanbHas 4actuua —

HENTPUHO (aHTMHenTpuHO). T.K. Macca agpa (A,Z +1) ropasgo 6onbliue Macc anekTpoHa U

HENTPUHO, 3Heprusa B-pacnaga yHocuTcs NErkMmu Yactmuamu. PacnpegeneHue aHeprum f3-
pacrnaga QB MeXxay ONeKTPOHOM U 3TOW  HeWTpanbHOW YacTuuen npuBoauT K

HenpepbIBHOMY [-CNeKTPy 3NEeKTPOoHa.

18.Bbl4ncnnTb CyMMapHYt0 KMHETUYECKYKD SHEpPruio 4acTul, BO3HUKaKWWMX npu [B-pacnage
NOKOSILLLEerocst HEMTPOHaA.

Pewenne. Pacnag csBo6ogHOro (M30onmMpoOBaHHOIO OT AEUCTBUA SOepHbIX CUM) HEWTpPOHa

npomncxoauT rno cxeme n—>p"+B +V. SHeprus QB’ BbicBOOOXaaemas npu B-pacnage

HeI7ITpOHa, BbloendetTca B BuUae KWHETUYECKOoMn SHEprmn 06paSOBaBUJI/IXCFI YyacTtuu.:
Q=T=m-m,—-m,—m,=m, —m, —-m, =
=939,57 -938,28 -0,511=0,78 M5B,

, T.k. M, <183B 1 eit MoxHO NpeHebpeyb.

19.3Heprun cBA3N aaep ling, 1igln u 1égSn paBHbl COOTBETCTBEeHHO 972,63 MaB, 970,42

MaB n 971,61 MaB. Onpegenute Bo3MOXHble BuAbl B-pacnaga sgpa %‘In. (OTBeT: BCE

BMAbl B-pacnaga BO3MOXHbI)

20.[nsa y-nepexonoB sapa ggNi C aHeprnamm okono 1 MaB oueHuUTb OTHOLWEHMe paguyca

A0pa K I'Ipl/IBe)J,eHHOIZ OJInHEe BOJHbI.

hc 200 MaB - dm
PelweHune. MpuBeaeHHas AnMHa BOMHbI Y-KBaHTa paBHa A =— =~

E 1 M»sB

Y

=200 dmM,

R(®Ni)=(1,0+1,1)A"*dm ~ 4 Om, ; ~0,02.

21.0npep,en|/1Tb QHEPIn y-KBaHTa U KMHETUYECKYHO SHEeprmio otaavdn aapa npun nsnyyvyeHumn y-

KBaHTa A40pOM 12C, Haxogdawmnmca B nepBoM BO36y>KﬂeHHOM COCTOAHNN 2+ C SHepFI/IeIZ E=

4,43 MaB.

2~ 12 y
PeweHne. Peub upetr o pacnage, “C — “C+vy, roe BepxHWA WHOEKC * oTMevaeT

Bo3GyxaeHHoe sapo. MpeHebperast aHeprueit casan siapa >C nonyyaem



N E? . (4,43M>5B)? ~
2M (**C)c®  2(6-938,3+6-939,6)M»3B

=0,87-10M>5B = 0,87 x3B.

E, =E-T(*C)~4,43 MaB - 0,00087 M>B.

T(*0)

22.Kakne 3akoHbl coXxpaHeHus BbIMOMHATCA B 6eTa-pacnage aToMHbIX saep?

OTBeT: Hapsiny ¢ 3akoHaMu COXpaHEeHUs1 3Hepruu, MMMNyrbca, MOMEHTa Konmn4yecTsa
[ABWXEHNS B npouecce B-pacnaga BbINOMHATCA 3aKOHbl COXpaHeHust GapuoHHoro B wu
3MEeKTPOHHOro NenToHHoro L, kBaHTOBbLIX Yncen.

23.0npenennTb KMHETMYECKME SHEPrMM O-4acTuubl M KOHEYHOro sigpa npu a-pacnage

22Bi > PTl+o. Oweprum cesau  spep  55Bi, ‘BTl wm  3He  pasHbl

E.(%Bi)=1654,37 MoB, E,(*}TI)=1632,28 MoB u E,(3He)=28,30 MoB.

CB
(OTBeT: 6,09 MaB; 0,12 M3aB)
24.Mpn NCNONb3OBaHUN 3aKOHOB COXPAHEHWsI MOMEHTa KONMMYecTBa OBWXEHUS U YEeTHOCTU

onpegennTb Op6MTaJ'IbeIl7I momeHT | ) yHOCMMbIVI a-4yacTuuen B cneaywuwmx pacnagax:

3/27

a s Pb 6 gp AN

5/2F 5/2F

229 2331,
g an J_ ll e 9].}. a

Oteset:a)0,2,4;6)2,4;8)0,2,4;1)1,3

25. Kakue Tunbl Geta-pacnapa Bbl 3HaeTe? OTBET: CywecTBYOT Tpu Tvna B-pacnaga: 3 -

pacnaa, B -pacnag v e - saxsart:
B :(AZ) > (AZ+1)+e +Ve,
B :(AZ)>(AZ-1)+e" +v,,

e:(AZ)+e" > (AZ-D+v,.
26.maBHOM 0COBEHHOCTbIO [B-pacnaga sBnsieTca TO, 4YTO OH o6ycnoBneH cnabbim

B3aMMoOOencTBMeEM.



27.3annwmnTte 3akoH COXpaHeHnd MOMeHTa KoJim4yecTtBa OBWXEHUA M 4YEeTHOCTUM B ramMma-
nepexogax B aTOMHbIX dfpax. OtBerT: I'amma-nepexo,u,bl nponucxogdaT mMmexany dAaepHbIMU
COCTOAHNAMU, XapaKTepusyrwmnmmca onpegeneHHbiIMmnm 3Ha4YeHNnAMU 3Heprun, CrinHa Jn
yeTHocTn P. I'IoaTomy Y -nepexodbl Mexany HUMKU, a crnegoBaTtesibHO, U UCNyCKaemble

(I'IOFJ'IOLIJ,aeMbIe) (bOTOHbI TaKkke UMEeKT ornpeperieHHble 3Ha4YeHnA NnoJyiIHoro MOMeHTa Jy n

YETHOCTH PY' M3 3akoHa COoXpaHeHnd nNoJIHoro MoOMeHTa KoJind4ectea ABMXKEHUA N HETHOCTU

— —

cnenyet J; =J. +J, w1 no npasuny TpeyrorbHuka |Ji —JY|SJf <Ji+J,, Pr=BRP

wim P, =PRP; .

Y
28.0npeaenuTb TUM U MyNbTUMOMLHOCTL ramma-nepexoga 1~ — 0" Oteet: E1

29.0mpeaenTs TWM U MyNMbTUMOMBHOCTL ramma-nepexoga 0 — 01 Oteer: nepexon

HEBO3MOXEH

30.OnpegenuTb TMN U MynbTUMNONBHOCTbL raMma-nepexoaa 2t 537 Otsger: E1, M2, E3, M4,

ES



Tema KypcoBou paboTbl

1 XapakTepHble napaMeTpbl A0epHON PU3NKN

2 CoxpaHeHune ka4yecTB M KBaHTOBasi necTtHuua Banckonda
3 CocTaB aToMHbIX aaep

4 KanenbHas mogenb agpa. Popmyna Banuysekepa

5 OHeprum ceasun agep

6 CnuHbl apep

7 ToXXAEeCTBEHHOCTb YacTuUL, U CTaTUCTMKA aTOMHbIX S4ep

8 CoxpaHeHune YETHOCTH

9 [okasaTenbCTBO HECOXpaHeHUs YETHOCTU B BeTa-pacnage
10 CBepxTekyyas mogenb aapa

11 Paamepbl aaep

12 OneKkTpuyeckne MynbTUNonbHble MOMEHTbI S4ep

13 OnekTpuyeckne gunornbHbIE MOMEHTLI A4ep

14 KBagpynornbHble anekTpnuyeckne MOMeHTbl aaep

15 dopwmbl saep

16 MarHuTHble OMnonbHble MOMEHTbI A4ep

17 JTapmoposckas npeueccust

18 AnepHbIi MarHUTHBIN pe3oHaHC

19 Teopus aaepHbix cun KOkaBbl. TT-ME30HbI

20 lamma-pacnag agep

21 3aKOoHbl COXpaHeHust Npu ramma-pacnage

22 MpaBuno orbopa npu ramma-pacnage

23 Pe3oHaHCcHOe nornoweHne ramma-kBaHToB. QddekT Méccbayapa

24 OKCNepuMeHTbI NO NpoBepke 0bLLen Teopn OTHOCUTENBLHOCTU C raMmMa-
KBaHTammn

27 B3anmogenctene raMma-KkBaHTOB C BELLECTBOM
28 Knaccudukauns 6era-nepexonos
29 Buabl B3anmogencTsusa B npupoae

30 O6ono4veyHasa mogenb sapa. Marndeckmne uncna
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