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1. MACIIOPT ®OHJJA OHEHOYHBIX CPEJICTB

1.1. O6saacTh NpUMeHeHM st

@®onx onenounsix cpeacts (POC) — HeoTbemyeMas 4YacTh pabodeil MpOrpamMmbl
JUCHUIUIMHBL «O0masi m 3KcnepuMeHTAJbHast ¢u3uka (PU3MKA ATOMHOIO siApa M
JJIeMEHTAPHBIX YACTHI)» U TPEAHA3HAUCH JUIS KOHTPOJS U OICHKH 00pa3oBaTElIbHBIX
JOCTHUKEHUH CTYICHTOB, OCBOUBIIUX MPOTPaMMYy JUCIUILTAHBL.

1.2. Hean u 3aga4un oHIA OLIEHOUYHBIX CPEICTB

Henp @®OC - yCcTaHOBUTH COOTBETCTBHE YPOBHS IOATOTOBKH OOYYaroImIerocs
tpedoBanusM ®I'OC BO OakanaBpuara no HanpasiaeHUto noarotroBku 44.03.05 Ilegarornyeckoe
oOpazoBanue (¢ AByMs MPOGWISIMH MOATOTOBKH), YTBEPXKICHHBIM NpUKazoM MUHHCTEpCTBa
obOpaszoBanust 1 Hayku Poccuiickoit @eneparuu ot 22.02.2018 r. Ne 125 (¢ u3zmeHeHUsIMU U
JTOTIOJTHEHUSIMH ).

1.3. IlepeueHbp KoMHeTeHIUi, (popMUpYyeMBIX B Ipolecce OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOTrPaMMBbI

[Ipouecc ocBOEHMS JAMCLUMIUIMHBI HalpaBleH Ha (OPMUPOBAHUE CIEAYIOLIUX
KOMIIETSHIIMIA U UHAUKATOPOB UX JIOCTHXKEHUS:

1.2. Heau u 3axa4u (pOHIA OLIEHOYHBIX CPEICTB

Hens ®OC — ycTaHOBUTH COOTBETCTBHE YpPOBHS IOJATOTOBKHM OOy4Yarollerocs
tpeboBanusim ®I'OC BO GakanaBpuara no HanpasieHuto moArotToBku 44.03.05 [legarornyeckoe
oOpa3zoBanue (¢ AByMsi MpouIsIMH TOATOTOBKH), YTBEP)KACHHBIM NpHKa3oM MUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepamuu ot 22.02.2018 1. Ne 125 (c u3MEHEHHUSIMH U
JIOTIOJTHEHUSMH).

1.3. TlepeyeHp KoOMIeTeHIHUi, (POPMHPYEMBIX B IpoLecce OCBOCHUS] OCHOBHOH
o0pa3oBaTe/IbHON NPOrPaMMblI

[Iporiecc ocBOeHMs JAMCLUIUIMHBI HampaBieH Ha (GOPMHUPOBAHHE CIEAYIOLIMX
KOMIETEHIIMH U UHAUKATOPOB UX JIOCTHKEHUS:

Koa mo ®I'OC BO ‘ NHaukaTop A0CTHKEHHUS
[IpodeccuonaabHble

I[IK-1.1. 3maer cTpykTypy, COCTaB U

MUIAKTUYECKUE €TUHULIBI

I1K-1 CnocobeH ocBanBaTh M UCIOIb30BaTh mpeagMeTHod — obmacth  (TPernojaBaeMoro
TEOPETHUYECKHE 3HAHUS U MIPAKTHYECKUE peaMeTa).
YMEHMSI ¥ HAaBBIKHU B IPEIMETHON I1K-1.2. YMmeer ocymecTBasTh 0TO0P yueOHOTO

00J1acTy Mpy pemeHun NpoeCCUOHATIBHBIX 337a4 | COIEPIKAHMS ISl €r0 PeaTU3aliH B Pa3InIHbIX
(hopMax 00yUeHHUs B COOTBETCTBUH C
tpedoBanmsiMu PI'OC OO.

1.4. Jranbl GpopMHUPOBAHMS KOMIIETEHUM W CpPeICTBA OLEHMBAHUS

YPOBHSI UX ¢)OPMHPOBAHHOCTH
CTPYKTYPA JUCHUIIJIUHBI

BBenenue

1. XapakTrepucTHKHU CTAOMJIBHBIX s1/iep

2. PaaMoaKTHBHOCTD

3. SinepHble peakuuu

4. JneMeHTAPHbIE YaCTHIIbI



Jrtansl popMUPOBAHUA Komnerennuun KoHTposbHO-011¢HOYHBIE
KOMIIeTeHIN I cpencrsa / cnocod
OLlEHMBAHUSA
[IK-1.1. 3HaeT cTpyKTypy, COCTaB
JUIAKTUYECKUE €IUHULIBI Pemenue 3amau.
Pasnen 1 TIPEAMETHOH 001macTl | Bpmonnenue

(TIpermogaBaeMoro mpeaMeTa). MHMBH/IyaJIbHBIX 3aaHH.
I[K-1.2. VYmeer  OCYIIECTBIATH

Paszgensr 1-2

JIaGoppaTOpHbIi TPAKTUKYM

Pasznensr 3-4

Pasznensr 2-3

HpOG)KYTO‘IHa}I aTTeCcTanuid

0oTOOp Y4YeOHOTO COACpKaHUS IS
€ro peanu3alud B  Pa3IHYHBIX
(hopmax oOyueHHSI B COOTBETCTBHH
¢ tpedoBanusmu GI'OC BO.

CamocTosiTenbHas paboTta

Pemenue 3agauy.
Brinonnenue
WHUBUTyaJIbHBIX 3aJJaHUN.

Brimonnenue
1abopaTOpHBIX padoT,
3al[uTa Pe3yJbTaToB.

Brinmonnenue
WHJUBUTyallbHbIX 33JJaHUN.

KonTponbnas pabora
TeopeTnyeckuii OT4ET
(TecThl),

Dk3aMeH (yCTHBIN)

1.5. Onucanue noxkaszarese (pOPMUPOBAHUS KOMIIETECHIMHI

Kon
KOMIIeTCHIIUH

Pe3yabrarbl chopMUpPOBAHHOCTH

[1K-1

BUJIBI

3HaeT: COCTaB 1 CBOMCTBA aTOMOB CTaOMJIBHBIX S7EP, BCE
3aKOHOMEPHOCTH  SIICPHBIX
peakuuii, B TOM YHCJE JEJCHUS TKEIbIX M CHHTE3a
JETKUX sJIep, OCHOBHBIC CBOMCTBa, KIAaCCH(HUKAIIUIO M
CHUCTEMAaTHU3AIIMIO

PaIMOAaKTUBHOCTH,,

YMeer: mNpuUMEHATH TMOJYYEHHBIE 3HAHUS K  OTOOpY
NPUHLHUIHUATBHO 3HAYMMOTO MaTepuana TEOpUHM JUIsl €r0
OPUMEHEHUS MPU PEUICHUU 3aa4 (PU3UKUA B COOTBETCTBHUHU

c

tpedboBanusimu GI'OC BO.
Baaneer HaBbIKAMHU: CAMOCTOSITEIIBHON PabOTHI IO TTOUCKY
U OCBOCHHUIO JIOMOJIHUTEIILHOM nHpopMaruu,

MOSIBJISIIOIIMENCA B (PU3UKE BBICOKUX SHEPTHM I pelIeHHs

po)eCCHOHAIEHO OPUEHTUPOBAHHBIX 33]1a4.
1.6. Kpurepun oneHnBaHNs KOMIETEHIINI HA pa3HbIX 3Tanax ux ¢opl.6. Kpurepun
OLICHMBAHUS KOMIIETEHIIMH HA Pa3HbIX dTanax ux ¢gop




Buipl paboThr

KonunuectBo 6annos

[TucbMEeHHBIN TEOPETHUECKUHM OTUET (TECTUPOBAHUE)

15

2 KontposbHas pabora

15

3 PaboTa Ha MPaKTUYECKUX 3aHATHSIX

10

4 BrinosiHEHME MHIMBUAYAJIbHBIX 3aJaHUN

10

(6]

HOI[FOTOBKa 1 BBICTYIIJICHHWEC HA CEMHHAPE

10

Bcero

60

5 6aJu10B

JABOPATOPHBIN IPAKTUKYM
Brimonnennas no rpaguky padora — 5 6ayioB, 3ammTa padoThl —

4x10=40

HUroro:

HaxkonurteabHas cucreMa oneHuBanuda no 100-0ananHoi mkaJje

Yerpipexoa-
JbHas cucTeMa
OlleHUBAHUS
IK3aMeHa

100-
0a/lIbHAA
HIKaJja

BykBenHnas mkana, coorsercrsyromas 100-
0a/JILHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3jayera

OTIIMYHO

90-100

A — OTJIMYHO — TEOPETUICCKOE COJIepPIKaHNE Kypca
OCBOCHO IOJTHOCTBIO, 0€3 IPOOEIOB; HEOOXOIUMBIE
MPAKTUYIECKHE HABBIKKA PA0OTHI C OCBOCHHBIM
MaTepraaoM c(hOPMHUPOBAHBI; BCE
[peyCMOTPEHHBIE IIPOTPaMMON 00yICHHUS
y4eOHBIC 3a][aHUsl BBIITOJIHEHBI, KAUECTBO MX
BBLITTOJTHEHUS OLIEHEHO YHCIOM 0asaoB, OJU3KUM K
MaKCHMaJbHOMY

Xopomo

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE COEPIKAHUE
Kypca OCBOEHO MOJHOCTBIO, O€3 IPOo0OeoB;
HE0OX0JUMbIE TPAKTUUECKHUE HABBIKU pabOTHI C
OCBOEHHBIM MaTE€pHaIOM B OCHOBHOM
c(hOpMUPOBaHbI; BCE MPEIYCMOTPEHHBIE
mporpaMMoil o0ydeHus: yueOHble 3a1aHUs
BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHUSI OOJIBIINHCTBA
M3 HUX OLIEHEHO YUCIIOM 0ajlioB, OIM3KUM

K MaKCUMaJIbHOMY

3aureHo

Xoporo

75-82

C — xopo1110 — TeopeTUYecKoe Coiep kaHue Kypca
OCBOCHO TIOJTHOCTBIO; HEKOTOPHIE MTPAKTHUECKUE
HaBBIKK pabOTHI C OCBOCHHBIM MaTepUaIOM
c(OpPMHPOBAHBI HEAOCTATOYHO; BCE
MIPEeyCMOTPEHHBIE TPOrpaMMOil 00ydeHus
y4eOHbIE 3a/IaHUS BBHITIOJTHEHBI, KAYeCTBO
BBITOJIHEHUS] HA OJTHOTO U3 HUX HE OLIEHEHO
MUHUMAaJIBHBIM YUCIIOM 0aJUTOB, HEKOTOPHIE BHIBI
3aJaHuil BBINOJIHEHBI C OIIMOKAMHU

Y noBneTBo-
PUTEIBHO

63-74

D — ynoBneTBopuUTeIbHO — TEOPETUIECKOE
coJiepKaHue TUCIUTIIMHBI OCBOSHO YaCTHYHO, HO
MPOOEITBI HE HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXOMMBIC MPAKTUYECKUE HABBIKA PAOOTHI

C OCBOCHHBIM MAaTC¢praJIOM B OCHOBHOM
chopMHUPOBAHBI; OOJIBIIUHCTBO

PEYCMOTPEHHBIX POrpaMMoi 00yUYeHHS




y‘-IGGHBIX SaI[aHI/Iﬁ BBITIOJIHCHO, HCKOTOPLIC
13 BBIITOJIHCHHBIX SaHaHI/Iﬁ, COACPIKAT OIINOKHU

YnosnerBo-
PUTEIBHO

50-62

E — mocpencTBeHHO — TeopeTHyecKoe
CoJIepKaHUE Kypca OCBOCHO YaCTHUYHO;
HEKOTOPBIC MTPAKTUIECCKHIE HABBIKU PAOOTHI

He chopMUPOBaHBI, MHOTHE TIPETYCMOTPEHHBIE
MporpaMMoil 00yueHus yueOHbIe 3a1aHUS

HE BBITIOJTHECHBI JTMOO Ka4eCTBO BBHITIOJHECHUS
HEKOTOPBIX U3 HUX OI[CHEHO YHCIIOM 0aJlJIoB,
OJIM3KUM K MUHHMAaJIbHOMY

Heynosnerso-
PHUTEIBHO

21-49

FX — Hey10BIETBOPUTEIIBHO — TEOPETUUECKOE
coJiep;kaHue Kypca OCBOCHO YaCTHYHO;
HE00XOIMMBIE IPAKTUIECKHE HABBIKU PaOOTHI
He c(hOpMUPOBAHBI; OOJIBIIMHCTBO
MIPEelyCMOTPEHHBIX IPOrPAMMOM 00yUeHUs
y4eOHBIX 33JJaHUI HE BBIMOIHEHO JIN0O KaueCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM OaJlIoB,
OJIM3KUM K MUHUMAIIBHOMY; TIPU
JOTIOJTHUTEIILHON CaMOCTOSATEILHOM padoTe Hall
MaTepUaIoM Kypca BO3MOXKHO MOBBILICHHUE
Ka4yecTBa BBIMOJHEHHsI YUCOHBIX 3aJaHUI

Heynosnerso-
PHUTEIBHO

0-20

F — Hey10BIETBOPUTENILHO — TEOPETHUECKOE
coJiep’KaHue Kypca HeE OCBOEHO; HE00X0JUMbIE
MIPaKTUYECKHE HaBBIKU PAOOTHI

He c(hOPMUPOBAHBI; BCE BHIMOTHEHHBIC YUCOHBIC
3aJJaHus coJiepxkKat rpyOble OomIOKH,
JIOTIOJTHUTEJIbHASI CAMOCTOATEIbHAs paboTa Hajl
MaTepHalioM Kypca He IPUBEJET K KaKoMy-TIH00
3HAYUMOMY HOBBIIIEHUIO KAUE€CTBA BHITOJHEHUS
yueOHBIX 3a/1aHUI

He 3aureno

2. KOHTPOJIBHO-OHEHOYHBIE CPEJACTBA

2.1. Ouenounnie cpencTBa TEKyIero KOHTPOJIs (THIIOBbIE)

KountpoasHnas padora (mpumep)
Bapmuanr 1

210 ;s
1. Kaxyro Maccy paaHOaKkTHBHOTO H30TOMa gy Bl Hamo 106aButh Kk 5 Mr

209 ;
HEpaJMOaKTHBHOIO N30TONA ‘g, Bl , 4T06HI yepe3 10 cyTok mocie 3Toro OTHONICHHE YHCIIa

pacraBIIMXCsl aTOMOB K YUCIy HepacnaBmuxcst 0bu10 paBHO 50%. [TocTosiHHast pacniaga A =

0,14 cyr. ™.

2. [TpoToHb! ¢ KHHETHYECKOH 3Hepruel 1 M>B 6oMOapIupyIoT TUTHEBYIO MUIIICHE. B
pe3yibTaTe sAepHoi peakiuu (p, 20.) HaOIIOTAOTCS ABE O.-4acTUIlbl. KaKOBBI UX YHEPTUU U
YTOJI pa3yieTa, eciu, YaCTULIbl BBUIETAI0T CAMMETPUYHO MO OTHOIIEHHUIO K HAIIPABIECHUIO K
HAIPAaBJIEHUIO HAJIETAIOLIUX TPOTOHOB?

IIpuMmep Tecta




Bapmuanr 1
OU3UKA AJAPA U DJIEMEHTAPHBIX YACTUIL
Bapuant 1

1 B usorone 130 aToma Kucjaopozaa

A) 16 snexTpoHoB, 8 mpoToHOB; b) 16 31MeKTpOHOB, 4 TPOTOHA U 4 HEUTPOHA,
B) 8 snexTponoB u 16 poronos; I') 8 anekrponoB u 16 Heittponos; [[) 8 anekTpoHoB, 8
MIPOTOHOB U 8 HEUTPOHOB; E) mpaBMIIBHOTO OTBETA HET.

2 Paguyc aapa B HyJIeBOM MPUOIHMKEHUH OIpeIesieTCsl SMIUPUUECKON popMyIIoit

A)R=Rg-AY3, B)R=Ry-A; B)R=Ryp-A 3 I R=Ry A%

J1) npaBuisHOTO OTBeTa HeT.  ( Ro = (1,2 + 1,4)10%° m)

3 M3oTonmueckuii CiiH HyKJIOHOB OTPaXkaeT
A) 3apsA70BYIO HE3aBUCUMOCTb sIIepHbIX cuil;  b) m3oronuueckuii cocras sapa;  B) momnslit
cnuH sapa;  I') 3aBUCUMOCTB SIIEPHBIX CUJT OT CIMHOB HYKJIOHOB; /J]) MpaBUIBLHOIO OTBETA HET.

4 Cpennsist SHEPTHUS CBSI3U, IPUXOJAIIASLCSA HA OJMH HYKJIOH, IJIs JIETKUX SIIEp MEHBIIIE,
4eM ISl CPEIHHUX,
A) 3a cyeT HEepruu KyJIOHOBCKOTO OTTAJIKMUBaHUS;, b)3a cueT HEHACHIIIEHHOCTH CBSA3EH;
B) 3a cuer ymeHbIIEHUS CHIT SIIEPHOTO B3aUMO/ICHCTBHUS;
') 3a cueT HENEHTPATLHOCTU B3aUMOJICHCTBUN; J1) mpaBHIIBHOTO OTBETA HET.

5 Kakue simpa Ha3bpIBaIOTCS Maru4eCKuMu?
A) Snpa ¢ HOBBILIEHHON YCTOHYHMBOCTBIO, Y KOTOPBIX YHCJIO MPOTOHOB PABHO MarMyeckoMy
b) SAnpa ¢ NoBBIIIEHHON YCTOMYNBOCTBIO, Y KOTOPBIX YHCIO HEHTPOHOB PAaBHO Maru4ecKoMy;
B) Slnpa ¢ noBbIIeHHON YCTOWYMBOCTBIO, Y KOTOPBIX YKCIIa IPOTOHOB U HEHTPOHOB paBHBI
Maru4ecKuM;
I') Slapa ¢ noBbIIEHHON YCTOWYMBOCTBIO, Y KOTOPBIX YKCIIa TPOTOHOB MM HEUTPOHOB PaBHBI
Maru4ecKuM;
J1) IlpaBuibHOTO OTBETA HET

(Marmueckue ymcna - 2, 8, 20, 50, 82, 126)

6 pemHsist SHEPTHS CBS3H, MPUXOAIIASICS HA OAWH HYKIIOH, JIJISl KAKOTO U3 U30TOTIOB
aToMa a30Ta HauMeHbIas?
13- 14 n. 15n-
A) TN; b) IN; B) IN;

F) CpCaHAA SHCPIUA CBA3U U30TOIIOB, IPUXOAAIIAACA HAa OAWH HYKJIOH, OJWHAKOBA.

7. CuH siipa paBeH
A)A/2; B)Z2; B)N/2 I') ne npesbrmaer 9/2;  J1) npaBUJILHOTO OTBETA HET.

8 Pammyc neicTBUS SIEPHBIX CHUT
A)~10Ym; B)~10%®wm; B)~10Bwm; T)~10"wm;  JI) npaBumbHOTO OTBETA HeT.

9 B ocHOBe MOJIeNH SZIEPHBIX 000JI0YEK JICKHUT MPEICTABICHHUE O
A) cUJIBHO CBSI3aHHBIX U CUJIBHO B3aUMOJCHCTBYIOINX HYKIIOHAX;
b) HeB3anMoaeCTBYIOIUX HYKIIOHAX, K&KIbIA U3 KOTOPBIX ABHXKETCS HE3aBUCHMO B
YCPEIHEHHOM I10JIE OCTaIbHBIX;
B) HykII0HaX, IBIXKYLIMXCS 110 3aKOHAM KJIACCUYECKON MEXaHUKH,



I') mpaBUnIEHOTO OTBETA HET.

10. DHeprus y-KBaHTa
A) paBHa PHEPrUM KBaHTa PEHTI€HOBCKOI'O U3JIyUYCHUS;
b) MeHbI11e SHEPrUN KBaHTa PEHTI€HOBCKOTO U3ITyUYEeHHUS;
B) Gosnbiie sHEpruM KBaHTa PEHTICHOBCKOTO W3ITYUYEHUS;
I') npaBMIIBHOTO OTBETA HET.

11. B* -pacniaj COMPOBOKAACTCS UCITYCKAHUEM
A) 2JIeKTpOHA U HEUTpUHO;  b) ayekTpoHa U aHTUHEHTpHHO;  B) mo3uTpoHa U HEHTPHUHO;
I') no3uTpoHa U aHTUHEUTPUHO; J1) IpaBMIJIBHOTO OTBETA HET.

12. a-pacmiagHbIe SIBICHUS OTHOCSATCS K
A) CUJIBHBIM B3aMMO/IECHCTBUSIM; b) cnabeiM B3aumoneiicTBUAM;
B) snexTpoMarHuTHBIM B3aUMOJICHCTBUSM; I') npaBUJILHOTO OTBETA HET.

13. SIapo ;X HeycTONYMBO MO OTHONIEHMIO K 3™-pacmay, eciu
A A . A A . A A .
A) ZMam>Z+1Mam_me’ E) ZMam>Z+lMam+me’ B) ZMam>Z+lMam+2me’
0N M, >, M ) M, >, M_—2m; E)IpaBUIBLHOTO OTBETA HET

14. HeliTpyHO ¥ aHTUHEUTPUHO OTIIMYAIOTCS
A) ciuaoMm; b) 3apsamom;  B) ummynbcom; [') cnupansHOCThIO; []) MpaBUIbHOTO OTBETA HET.

15. Peakiust aHHUTWISILIAY 3JIEKTPOHA C IPOTOHOM HEBO3MOYXKHA, T.K.
A) He BBINIOJIHAETCS 3aKOH COXPAaHEHUs YKCIia HYKJIOHOB U JIEITOHOB;
b) He BBIMONHACTCS 3aKOH COXPaHEHUs CIMHA;
B) He BbInoNHsIETCS 3aKOH COXPaHEHMSI SHEPTUU-UMITYJIbCA;
') npaBWIIBHOTO OTBETA HET.

16. IToporomM 3HIO0TEPMUYECKON peaKkIi Ha3bIBAETCS
A) nonHasi 3HepTUs Aapa-MULIEHHU U HaJeTaolel YacTUIIbl, IPU KOTOPOU HIET
OHAOTEPMUYECKAS PEAKIIMS;
b) MuHMManbHas sHEprus siApa-MHUILEHHU, IPU KOTOPOH BO3MOXKHA SHAOTEPMUYECKAsT PEAKIIHS;
B) sHeprus nokost HaneTaromel YacTHUIIbI, IPU KOTOPOIl BOZMOKHA JIaHHAs! YHI0TEpMHUUECKas
peakuus;
I') MuHMMaNIbHAsA KUHETUYECKasl SHEPT U HAJIETAIOIIEN YaCTULIbI, ITPY KOTOPOIl BO3MOYXKHA
JTAaHHAsl SHAOTEPMHUYECKAs pEaKIUs;
/1) mpaBUJIBHOTO OTBETA HET.

17. Pe3oHaHCHOE TOTJIONIEHHE HEUTPOHOB 238
A) npuBOJUT K 60siee 3P PEeKTUBHOMY MpOLIecCy JeNICHHUs B aKTUBHOW CpeJIe;
b) npuBoauT K cHUXKEHUIO A3P(HEKTUBHOCTH JIEJICHUS B aKTUBHOM CpEJIE;
B) ne Bnusier Ha 3¢ (heKTUBHOCTH MPOLIECCOB JETICHHS B aKTUBHOM Cpejie;
') npaBUJILHOTO OTBETA HET.

18. TpynHOCTH peann3anuy peaKkifii SIepHOTO CHHTE3a 3aKITI0YaeTCs
A) B IOJy4€HUH BBICOKOTEMIIEPATYPHOM I1a3MBl;
b) cnoxHocTH nosryueHus JeUTpoHa, He0OOXOAUMOTO [l CUHTE3A;
B) B ynep:xaHuu BEICOKOTEMIIEPATYPHOH IJIa3MBbl;
I') mpaBUnIbHOTO OTBETA HET.



19. JlenToHHBIH 3apsi; HEUTPUHO PaBEH
A)1; b)-1; B) 0; I') mpaBUNIbHOTO OTBETA HET.

20. B kyacce CHIIBHO B3aMMO/ICHCTBYIOLINX YaCTHIl HYKJIOHBI OTJIMYAIOTCS OT TUTIEPOHOB
TEM, YTO
A) HyKJIOHBI SBJISIOTCA ()EPMUOHAMHU, @ TUIIEPOHBI- 0030HAMH;
b) HyKJI0HBI ABIAIOTCS. 6030HAMM, @ TUIIEPOHBI — PepMHOHAMY;
B) HYKJIOHBI OTHOCSITCS K CTPAHHBIM YacTULIAM, a TUIIEPOHBI — HET;
') runepoHs! SIBIAIOTCS CTPAHHBIMU YaCTUI[AMHU, & HYKJIOHBI — HET;
J) nmpaBUIIBHOTO OTBETA HET.

21. 1IBeTOBO¥ 3apsii HyKJIOHOB PaBEeH
A)l; b)3; B)-1; Ir-3; ) 0; E) npaBmibHOrO OTBETA HET.

22. KonnuyectBo apoMaToB KBAPKOB PaBHO
A)12; b) 6; B) 3; I') mpaBmiibHOTO OTBETA HET.

NHANBUAYAJIBHBIE 3ATAHUS:
HOMeEpA U cojJep KaHue 3a/1a4 NPeACTABJIEHbI B IOCOOHH
«®Du3nKa aTOMHOTO S/Ipa W DJIEMKETapHBIX YacTHUIl. Y4eOHOe MocoOHe ISl CaMOCTOSITEIbHON
paboTsl cTyaeHToB cneranbHocT./Kapa-Mypiza C.B., I'punikux A.B., I'punikux B.A., CunbueBa
A.I'. — Jlyraeckuii rocynapctBeHHbIN yHuBencuteT uM. Tapaca [lleBuenko, 2018
BAPUAHTDBI
1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10
PA3JIEJI 1. Tema: DHeprus cBsi3u siipa
11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 13
PA3JIEJI 2. Tema: 3akoH painoaKTHBHOIO pacnajaa
21 | 22 | 23 | 24 | 25 | 26 | 28 | 29 | 24 | 25
PA3JIEJI 2. Tema: a.-, B- u y-pacnaasl
27 | 210 | 221 | 212 | 213 | 214 | 245 | 210 | 211 | 213
PA3JIEJI 3. AIEPHBIE PEAKIINU
3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 3.10
3.11 3.12 3.13 3.14 3.15 3.16 3.17 3.4 3.6 3.8
PA3JIEJI 4. Tema: IlpeBpaieHusi 3JieMeHTAPHbBIX YaCTHIL
416 | 414 | 412 | 410 | 48 | 49 | 47 | 45 | 43 | 411

Kypcossbie padotsl (1 mo BbIOOpY CTyaeHTA)
Tema 1: @yH1aMeHTAIbHBIE B3aUMOICUCTBUS U CTAaHAAPTHASI MOJIEb DJIEMEHTAPHBIX YaCTHUIL
Tema 2: VccrnenoBanue yienbHOM 1 00beMHON aKTUBHOCTH MPOO 0OEKTOB BHEIIHEH CpeJibl IpU
nomortu B-paguomerpa PMb-4-1AM

JlabopaTopHble 3aHATHS
(mpuMep TpedGOBaHMI K BBINOJHEHHIO JIA0OpPaTOPHOH padoThl)

JIaGoparopHas pabota 4: U3yueHue norjomenus 3- 1 y-u3ayd4eHHs BeleCTBOM

Jlonmyck K BBINOJHEHHIO PadoThI: BKIIOUACT 3HAHUE LIEJIH, TPUOOPOB 1 000pyIOBaHHUS,
X07ia pabOThI ¥ OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

1. Ilpupona nOHU3UPYIOLIUX U3TyUYEHUN

2. 3aKoH paJMOaKTHUBHOIO pacraja

3. Ipunuun pabotsl cuetunka I eiirepa-Mromnepa



4. OcoOeHHOCTH MOTJIOMICHUS - M Y-U3JTy4YeHUs BEIIECTBOM

BbINOTHEHHE PADOTBI: cuvvvirnriineiiinrenneiinrosnscsnssonnsons

Otyer: BiIOYaeT O(GOPMIICHHBIC pe3yJbTaThl — Ha3BaHWE W IeJIb pabOTHI, MEepeUeHb
IPUIOOPOB M 000pYAOBaHUs, XOA PabOTHI, IKCIICPUMEHTAIBHBIE PE3YJBTATHI bl BIUJIC
TabnuIl ¥ rpadMKOB, OIEHKY MOTPEITHOCTEH W BBIBOIBI)

CemuHapbl

Cemunap : METOZbI PETUCTPALIUN
OJIEMEHTAPHBIX YHACTHUL. YCKOPUTEJIN
Bomnpocs! k cemunapy:
1.TpexoBbI€ AETEKTOPBHI.
1.1.Kamepa Bunbscona
1.2.uddy3nonnas kamepa
1.3.ITy3bIpbKOBasi Kamepa
1.4.Toncrocnoitabie HoTOAIMYIBCHN
2.CyeTunku
2.1.I'a3oHanonHeHHBIE cueTunKH (cueTuyrk | eiirepa-Mromepa, mponopIHOHAIbLHBINA
CYCTUHK)
2.2. TpeKoBbIE CUETUYNKHI
3. Knaccuduxkanus yckoputenei.
4.1IpOTOHHBIE YCKOPUTEIHU
a. [IpuHumn paGoTh! IMKJIOTPOHA.
b. CunxpotpoH, Gpa3oTpoH, CHHXPO(ha30TPOH
5. YckopuTenu JIerkuxX 3apsyKeHHbIX YaCTHII
a. berarpon.
b. JluneiiHbIC yCKOPHUTEIH.
JIureparypa k ceMuHapy
1. Haymos A.l. ®u3uka aTOMHOTO s1/Ipa U 3JI€MEHTapHBIX YaCTHUILI.
2. Bambtep A.A., 3amo6oBckuit .U. Snepras pusuka. YueObHoe mocoodue.
3. CuyxuH J[.B. O6umii kypc ¢pusuku. ATomHas u sjepHas ¢pusnka. Yacts 2.

2.2. OueHoYHbIe CPeACTBA VISl IPOMEKYTOYHOM aTTecTaluM (3K3aMeH)

Bonpocsl Kk 3k3ameny
1. dynnameHTaNbHBIC B3aMMOICUCTBHS. IHTEHCUBHOCTH B3aMMOICHCTBHH.
2. 3aKOHBl COXpaHEHHs B MHKPOMHUPE MU HUX CBA3b C CHMMETpHEH W HWHTEHCUBHOCTHIO
B3aUMOJICHCTBHH.
3. CocraB siipa aroMa. XapaKTepUCTUKU HYKJIOHOB.
4. Pa3zmepsl u popma saep. [110THOCTD aepHOTO BElIecTBa.
5. Macca u sHeprus sapa. DHeprus CBs3u.
6. CrivH sigpa. MarHuTHBIA MOMEHT SI7IEp.
7.CBoiicTBa siiepHBIX CHII. Me30HHasi TEOPUS SIIEPHBIX CHJL.
8.KamensHas MoJieIb spa.
9.060n0ueunas Moaenb sapa. O600IIEHHBIE S/IEPHbIE MOJIEIH.
110.5IBneHne paAMOaKTUBHOCTH. O.-, - U Y-Ty4H. 3aKOH paIniOaKTUBHOTO pacraja.
12.3ax0HOMEpHOCTH O-pacmaaa. DJIeMeHTapHas TCOPHS O.-pacraja.
13.Tuns! B-ipeBpareHuil ¥ YCIOBUS UX peaTu3allyi.
14.OuepreTuueckuii criekTp -3neKkTpoHoB. HeliTpuHO 1 ero cBoiicTaa.
15.Hecoxpanenue uetHocTH 1pH B-pacnage. CP yetHoCTh. Teopust cniupaibHOTO HEUTPUHO.
16.XapakTepuUCTUKU Y-U3TyUEHUS.
17. Knaccugukarus siiepHbIX peakiyil. 3aKOHbI COXpAaHEHHUS B SACPHBIX PEAKLIUSAX.



18. DddexTrBHOE ceueHnE U BBIXO] peaKIuii. DHEPTeTHUCCKUI BBIXOJ] PeaKITUH.

19. MexaHu3M SEpHBIX pEaKIfii yepe3 COCTaBHOE SIPO.

20. Peakuuu 1o BO3A€MCTBUEM 3apsiKEHHBIX YacTHI]. OCOOCHHOCTH PEaKIIMi MO BO3JICHCTBUEM
HEUTPOHOB. Pe30HaHCHBIE TPOLIECCHI.

21. JleneHue TsDKENbIX sifiep. DHEprusi, Bblaeisemas MpH JeJIeHUU. DIEeMEHTapHas TeOopHus
JICTICHUS TSKENBIX SACP.

22. llennas peakuusi neneHus. HeWTpoHHO-sA1epHBIE MTPOIIECCHI B aKTUBHOM CpeJie.

23. YnpaBneHue mpoleccaMu B akTHUBHOW cpene. KoaduiumeHnT pasMHOXKEHUS HEUTPOHOB.
PeakTopsl Ha TEMI0BBIX HEUTpOHAX. bpuaepsl.

24. SlnepHblii cUHTE3. DHEPTUs, BBIACIIEMAs IPU CHHTE3¢ JIETKUX SEp.

25. Ilpobnembl peanu3alid TEPMOSJIEPHOrO cuHTe3a. [lomydeHuss BBICOKOTEMIEPAaTypHOI
TJ1a3MBbl.

26.0neMeHTapHble YacTUlbl. YacTulsl U aHTHYACTUIBL. KpaTkas XapakTepucTuka.
27.XapaKkTepUCTHKH 3JIEMEHTAPHBIX YaCTHUI[. 3aKOHBI COXPAHCHHUS IIPH MPEBPAIICHUSIX YACTHII.
28.Knaccudukanus 37eMeHTapHBIX YaCTHII.

29.KBapkoBasi CTpyKTypa aJIpOHOB.

30. KBapk-nenronHas cummMeTpus. J[luHamudeckasi CMCTEMAaTHKA 3JIEMEHTAPHBIX YaCTHIL.

31. CrangaptHas monenb. [lonsTie 0 Teopusix Bennkoro o0beuHEHUS.

PU3UKA ABJIMHOTI'O AAPA U DJIEMEHTAPHBIX YHACTUIL
KOHTPOJIBHOE OJIHIEHUBAHUE KOMIIETEHLHUU IIK-1 (TECTbI)

1. KBaHTaMu 3J1€KTPOMAarHUTHOTO B3aMMOAEUCTBUS SBIISIOTCS
A)snextponbl; b) mpotonsr;  B) portonsr;  T') rmroonsr;  JI) mpomexxyTouHbIE OO30HBI.

2. KBaHTaM# CHJIBHOTO B3aMMOJICHCTBHS SIBIISTFOTCS
A) onextponbl; b) mpotonsr;  B) dortonsr;  T') rmoonsr; 1) mpoMekyTOUHBIE OO30HBI.

3. KBanTamu CHIIbHOTO B3aUMOJICHCTBUS SBIISIOTCS
A)snextponbl; b) mpotonsl;  B) portonsr;  T') rmroonsr;  J[) mpomexxyTouHbIE OO30HBI.

4. Yuco 3aKOHOB COXPaHEHUsI B MUKPOMHUPE
A) He 3aBUCHUT OT CHMMETPHUH B3aUMOJIEHCTBUI;
B) Tem Gosnbliie, yeM BbIlIE CHMMETPHUS B3aMMOAECHCTBHS
B) Tem MeHbl11e, YeM BBIILIE CUMMETPUS B3AUMOACHCTBHUSI.

16
5. B uzorone 80 aToMa UMEIOTCSA

A) 16 anexTpoHOB, 8 npoTOHOB;  b) 16 251eKTpOHOB, 4 TpOTOHA U 4 HEUTPOHA;
B) 8 anextponos u 16 npotonoB; I') 8 anekTpoHOB 1 16 HEUTPOHOB;
J1) 8 aneKTpoHOB, 8 IPOTOHOB U 8 HENTPOHOB.

6. B uzoromne ;‘QAS aTOMa MBIIIbAKA

A) 33 anextpoHoB u 41 nporoH; b) 33 anexrpona u 41 HEUTpOH;
B) 33 snextpona, 33 neiitpona u 41nporon; I') 74 snektpona u 33npoToHa;
J1) 33 snextpona, 33 npotoHa u 41 HEUTPOH.



7. Pannyc sigpa B HyJI€BOM IPHUOJIMIKEHUN OTPEISIAETCS SMITUPUICCKON (hopMyoi

A)R=Rg-AY3, B)R=Ry-A; B)R=Ryp-A 3 I R=Ry A%

(Ro= (1,2 + 1,4)10 w).

8. 3apsi1oBast HE3aBUCUMOCTb SIIEPHBIX CHJI 3aKJIF0YACTCS B TOM, UTO
A) cuiibl B3aUMOJICHCTBUS MEX/ly HYKJIOHAMU HE 3aBUCAT OT OPUEHTALUU UX CIIMHOB;
b) sinepHble cuibl OKa3bIBatOT JEMCTBUE TOJIBKO HA COCEAHUE HYKJIOHBI;
B) sinepHble cuibl HE 3aBUCAT OT 3apsJ10B HYKJIOHOB.

9. M30TOnMYeCKHi CIUH HYKJIOHOB OTPaXKaeT
A) 3aps110ByI0 HE3aBUCUMOCTD SJIEPHBIX CUJI;  bB) M30TONMMYECKUI cOCTaB A/Ipa;
B) nonueiii cnun gapa; ') 3aBUCUMOCTD SJIEpHBIX CUIL. OT CIIMHOB HYKJIOHOB.

10 HpOGKLII/Iﬂ HN30TOIMNUYCCKOT'O CIIMHA IJIs1 HYKJ'IOHOB HpI/IHI/IMaeT 3HAYCHUA
A)0; B)x'%; B)tl; I)0,+1.

11. Ilox pa3Mepamu siipa TOHUMAETCS
A) 00beM Bcex HYKIJIOHOB sI/Ipa;
b) oGnacte mpocTpaHcTBa, B KOTOPOI MPOSBIISETCS ACUCTBHUE KYJIOHOBCKUX CHUJ;
B) obnactb npoctpaHCcTBa, B KOTOPOl MPOSIBIISIETCS JEHCTBUE SJIEPHBIX CUJI;
I') pamuyc siapa atoMa JIF000ro JIeMEHTa eCTh BEeIMYMHA MOCTOsIHHAs U paBHa Ro = (1,2+ 1,4)10°
15

12. Cpennsist 3HEPTHS CBSI3U, MPUXOIAIIASCS HA OJWH HYKJIOH, JUISI JISTKUX S7Iep MEHBIIIE,
YeM U1 CPENHUX,
A) 3a cyeT Hepruu KyJIOHOBCKOTO OTTAJKHBAHUS;
b) 3a cueT HEeHACHIIIEHHOCTH CBSI3EH; B) 3a cuet ymeHbIIeHUS CUIT SJIEPHOTO
B3aUMOJCHCTBUS;
') 3a cueT HENEHTPATbHOCTH B3aUMO/ICHCTBUN.

13. Cpennsisi 23HEprus CBsI3U, MPUXOJAIIASICS HA OJTUH HYKIIOH, JUTSI TSKENBIX SAep
MCHBIIC, YEM IJIA CPCAHUX
A) 3a cyeT 3Hepruu KyJIOHOBCKOTO OTTAJIKUBAHUS;
b) 3a cueT HEHACHIIIEHHOCTH CBS3EH;
B) 3a cuet ymeHbIIeHUS CUIT SIEPHOTO B3aMMO/ICHCTBHS;
') 3a cueT HENEHTPATHPHOCTH B3aUMOICHCTBUH.

14. MakcumyM CTaOUIBHOCTH TSDKEJIBIX SIIEP CMEIAeTCsl B CTOPOHY YBEIMYEHUs YKciia
HEUTPOHOB, T.K.
A) 5TO NPUBOAUT K YBEIMUEHHUIO CPeIHEN IHEPTUU KYJIOHOBCKOTO B3aUMO/IEHCTBUS TPOTOHOB;
B) 5T0 npUBOIUT K yMEHBIICHUIO CPEAHEN IHEPTUU KYJIOHOBCKOT'O B3aUMOJICHCTBUS IPOTOHOB;
B) 3TO npUBOIUT K YMEHBIIEHHUIO SHEPTUHU SJEPHOTO B3aUMOJIEHCTBUS MEXy HYKJIOHAMH;
') TO IPUBOUT K YBEITMUEHUIO SHEPTUH SIEPHOTO B3aUMOIEHCTBUHU.

15. Macca sinpa MeHbIlIe CYMMBI Macc COCTABJISIOIINX SIIPO HYKJIOHOB 3a CUET
A) N0JIOKUTENIBHON YHEPTUU NPUTSKEHHS MEXK Ty HYKJIOHAMU;
b) nonoxxurenabHON SHEPIUM KYJIOHOBCKOTO OTTAJIKMBAHUS IPOTOHOB;
B) otpuniaTenbHO 3HEPTUN NPUTSKEHUS MEKY HYKIOHAMU;



I') orpuniaTenbHOM SHEPruU KyJIOHOBCKOTO OTTAJIKUBAHUSI IPOTOHOB.

16. Cpennsisi 3HEPTHs CBSI3U, MPUXOAIIASICS HA OJUH HYKJIOH, JIJISl KAKOTO M3 U30TOIMOB
aTomMa a30Ta HauMEHbIAs?
13- 14 . 15N -
A) TN; b) IN; B) IN;
I') cpennsist sHEPrUs CBSI3U U30TOIOB, MPUXOAAIIASICS HA OJJUH HYKJIOH, OJMHAKOBA.

17. CpenHsist sHEprHs CBSI3HM, IPUXOSAINASNCS HA OJUH HYKIIOH, JUIs KAKOTO M3 U30TOIOB
aToMa KpeMHHUs HauOoibmas?
29¢q; . 3lg; . 30¢; -
A) 12Si;  B) 12Si;  B) 14Si;
I') cpennss sHEprust CBA3U U30TONOB, IPUXOISIIAACSA Ha OWH HYKJIOH, OAMHAKOBA.

18. CniuH 4eTHO-HEYETHBIX SACp
A) nonyuensiii;  b) nenouncnennsiii;  B) pasen 0;
') He 3aBUCHUT OT YETHOCTH YKCIIa TIPOTOHOB U HEUTPOHOB.

19. CniuH 4eTHO-YETHBIX sIep
A) nonyuensiii;  b) nenouncnenusiii uiau pases 0;  B) pasen 0;
I') He 3aBUCUT OT YETHOCTH YKCJIa IPOTOHOB U HEUTPOHOB.

20. Pagmyc neiicTBUs SOCPHBIX CUIT
A)~10Ym; B)~10®wm; B)~10Bm; I)~101wm.

21. B3aumopelcTBIEe MEXly HyKJIOHAMU 00€CTIeYMBAETCs

A) oOMeHOM W'~ U [-Me30HaMu; B) o6menom m¥-me3oHamu;  B) o6MeHoM Tt -Me30HAMY;

I') o6menoM T -Me30Hamu; J[) oomenom Tt -, - u nP-Me30HaMuL.

22. SInepHOe B3aMMO/ICHCTBHE 00ECTIEYMBAET CPEHIOI0 DPHEPTHUIO CBSI3H, MPUXOISAIIYIOCS
Ha OJIMH HYKJIOH, IPUMEPHO PaBHYIO
A)10x3B; Bb)10M»1B; B)8x3B; I')8M»sB; )5 M»B.

23. B ocHOBE MOJIeNN SCPHBIX 000JIOUEK JICKHT MPEICTABICHHUE O
A) CHIIBHO CBSI3aHHBIX U CHJIBHO B3aUMOJICHCTBYIOIINX HYKIIOHAX;
b) HeB3anMoEHCTBYIOUINX HYKIOHAX, KXKABIH U3 KOTOPBIX JBHKETCS HE3aBUCUMO B
YCPETHEHHOM T0JIe OCTaTbHBIX;
B) HykioHax, ABMKYIIMXCS IO 3aKOHAM KJIACCHYECKON MEXaHUKH.

24. B oCcHOBE KaneJIbHON MOJISIH sIpa JISKHT MPEJICTABICHHUE O
A) CUJIBHO CBSI3aHHBIX M CHJIBHO B3aUMOJICCTBYIOIINX HYKJIOHAX;
b) HeB3anMoAEHCTBYIONINX HYKIOHAX, KXKIABIA U3 KOTOPBIX JABHKETCS HE3aBUCUMO B
YCPEAHEHHOM I10JI€ OCTaJIbHBIX;
B) HykioHax, ABMKYIIMXCS IO 3aKOHAM KJIACCHYECKON MEXaHUKH.

25. o-pacmaiHbIe SIBIICHUS OTHOCSTCS K
A) CUJIIBHBIM B3aUMOJICHCTBUSIM;  B) DJIEKTpPOMarHUTHBIM B3aMOICHCTBHSM;
B) K ci1abbIM B3aMMOJICHCTBUSAM; I') rpaBuTAalIMOHHBIM B3aUMOICHCTBUSIM.



26. o.-u3ITydeHHE MPEeCTaBIseT CO00M
A) 5)KecTKOe 3JIeKTpOMarHuTHoe;  b) moTok mpoToHOB;  B) MOTOK 371€KTPOHOB;

') moTOK MO3UTPOHOB; JI) notok simep 3 He . n3nyuenue.

27. y-"3ny4eHue mpeIcTaBlIseT co00M
4 a. . . .
A) notok snep ,He;  b) norok mporoHoB;  B) morok siekTpoHoB; ') MOTOK MO3UTPOHOB;
J1) xecTKoe MEeKTPOMarHUTHOE U3JIy4EHHUE.

28. B -uznyuyeHue npeacTaBiIsieT cCoO0i
4. ) ) )
A) notk anep ,He;  b) norok npotoHoB;  B) moTok 31ekTpoHOB; I') HOTOK O3UTPOHOB;
J1) ’ecTKoe 3IeKTPOMAarHUTHOE U3TyUCHHUE; E) npaBuibHOrO OTBETA HET.

29. DHEpreTHUeCKUi CIIeKTp B-U3IydeHus
A) HenpepbIBHBIN; b)) TMCKpETHHBII;
B) MoxeT ObITh KaK HETIPEPBIBHBIM, TaK U JUCKPETHBIM.

30. y-u3my4ueHHe SBIISICTCS CICICTBUEM
A) nepexoja sijipa U3 BO30YKICHHOTO COCTOSIHUS B OCHOBHOE;  B) CBOWCTB HEKOTOPBIX S7ED;
B) nepexo/10B 2J1eKTPOHOB aTOMa UX BO30YKICHHOT'O COCTOSIHUSI B OCHOBHOE.

31. ITocTrosaHHuas paaruOaKTUBHOI'O pacCliiajia A CBsA3aHa C InepuoaoM mnojrypaciana T
COOTHOIICHHUEM

MpT=L pr=M2 A o Toame
A A In2

At

32. B 3akone panuoaktusHoro pacnaga N = N e " Benuunna N npezacrasiser co6oit

A) gncino siaep, pacnagaroluxcs B eUHUILY BPEMECHHU;
b) uncno sinep, He pacnagarOIIKUXCs B €IMHUILY BPEMEHU;
B) uncno sinep, pacnaBmuxcsi K MOMEHTY BpeMeHH {;

') uncno snep, He pacmaBUINXCS K MOMEHTY BpeMeHH 1.

33. Bpewmst )Ku3HU paiMOaKTHBHOTO sIpa T CBSA3aHO C IEPUOJIOM Toiypacrana 1’
COOTHOUIEHUEM:

A) z'=IT—2; b) z=T-In2; B) z=T; I) z'=|n—2.
n

34. TlocTosiHHAs paJIMOAKTUBHOTO paciiaja A MPeJICTaBseT coO0H
A) BEposATHOCTB pacmaja siapa 3a Bce Bpems {i;
b) BeposatHocTs pacniazna sijpa B €AMHHUILY BPEMEHH;
B) BepositHOoCTh pacniaga N saep 3a Bpems t;
I') BepositTHOCTH pacnana N siaep B €AMHUILY BPEMEHU;

35. AKTUBHOCTb PaIMOaKTUBHOTO pacnaaa 4 B MOMEHT BpeMeHH t onpenensercs
COOTHOILLEHUEM:

A)A=ﬂ; B)A=ﬁ; B)A=i; I A=JN.
In2 A N



36. B* -pacna cOPOBOKIAETCS HCITYCKAHHEM
A) anexTpoHa M HEUTpUHO;  b) anekTpoHa n aHTMHEWTpUHO;  B) mo3uTpoHa v HEHTPUHO;
I') mo3utpoHa U aHTHHEHTPUHO.

37. K-3axBaT 3aKJII0YaeTCs B
A) 3axBare AIpoM COOCTBEHHOTO JJIEKTPOHA aTOMa U UCITyCKaHUHM HEUTPHHO;
b) 3axBaTe s1poM cOOCTBEHHOTO JICKTPOHA aTOMa U MCITYCKAaHUN aHTHHEUTPHHO;
B) 3axBate si1poM cOOCTBEHHOTO AJIEKTPOHA aTOMA.

38. B~ -pacnaa conmpoBOXKIAETCS UCITYCKAaHHEM
A) anexTpoHa M HEUTpUHO;  b) anexkTpoHa u aHTUHEHTpUHO;  B) mo3utpoHa u HEUTPUHO;
I') mo3uTpoHa M aHTHHEHTPUHO.

39. o-yacTHIla UCITYCKAIOTCS SAPOM, €CIH
A) ee aHeprus 0oJibIlie YHEPTUH KYJIOHOBCKOTO Oaphepa sjipa;
b) ee sHeprus OoJIbIIE SHEPTHU CBSI3U C SIPOM;
B) BO3MOXHO €€ TyHHEJIMPOBAHUE CKBO3b ITOTEHLIMAIBHBIN Oapbep.

40. B-pacnan sBnsieTcs
A) BHYTpHUSAEPHBIM IIPOLIECCOM;  b) BHYHPHUHYKIOHHBIM IIPOLIECCOM;
B) cnencTBueM 31€KTpOMarHUTHOTO B3aUMOJIEHCTBUS JIEKTPOHA C IPOTOHOM.

41. HeliTpuHO M aHTUHEHTPUHO OTJINYAIOTCA
A) ciuaoMm; bB) 3apsnom;  B) umnynbcom; [') cnmpanbHOCTBIO.

42. CimpaibHOCTh HEUTPHUHO OTpEAETsieTCs KakK
A) yaABOEHHasl IPOEKIUS CIIMHA Ha HalpaBJIeHUEe UMITYJIbCa;
b) npoekuys nMiynibca Ha HallpaBJIeHUE CIIMHA;
B) npoekuus cnvHa Ha HanpaBJIeHUE UMITYJIbCA;
I') ynBoeHHas mpoeKIusl UMITYJIbCa Ha HallpaBJIEHUE CIIMHA.

43. CimpanbHOCTh A HEUTPUHO paBHA
A)0; b)1/2; B)I1; I)-1/2; -1

44. HelTpuHO OTHOCUTCS K YaCTUIIaM, IPUHUMAIOIINM y4acTHe
A) B CHITbHBIX B3aMMOJICHCTBHSX;  bB) B 2JIEKTPOMAarHUTHBIX B3aUMOJICHCTBHUSX;
B) B c1a0bix B3aUMOACHCTBHSIX.

45. B sHI0TEepMUYECKOI peaKkMy IPOUCXOIUT
A) BBIJIEJIEHHE YHEPTHH; b) nornomenue sHepruuy;
B) sHeprus He BbIIeNETCS U HE MOTJIOUIAeTCs.

46. B 5Kk30T€pMUYECKOI peaKkIuy MPOUCXOIUT
A) BBIJIEJIEHHE YHEPTHH; b) nornomenue sHepruuy;
B) sHeprus He BbIIeNETCS U HE MOTJIOUIAeTCs.

47. Peakuuu ¢ yqyaCcTHEM 3apsSKEHHBIX YACTHI] IPOTEKAIOT
A) TONIBKO Ha TSDKENBIX AApax;  b) Ha TSXKENBbIX M CPeIHUX AApax;
B) Tonbko Ha cpeaHux sapax; ') Ha IETrKUX U CPENHUX sapax;
J1) TOJBKO Ha JIETKUX sI/Ipax.



48. Peakuuu ¢ ydacTHeM HEMTPOHOB MPOTEKAIOT
A) TOJBKO HA TSKENBIX AApax;  b) Ha TSHKENBbIX U CPEeAHUX Spax;
B) Tonbko Ha cpennux sapax; ') Ha Jerkux v cpeaHux sapax; Jil|
) TOJBKO Ha JIETKUX spaX; E) Ha moObIX sapax.

49. akuMs aHHUTWIALUY JIEKTPOHA C IPOTOHOM HEBO3MOXHA, T.K.
A) He BBIIIOJIHAETCS 3aKOH COXPAaHEHUs YKCIla HYKJIOHOB U JIENITOHOB;
b) He BBINONIHACTCS 3aKOH COXPaHEHUs CIMHA,;
B) He BeInonHsIETCA 3aKOH COXpaHEHUSI SHEPTUU-UMITYJIbCA.

50. B peaxkuusx ¢ yuacTUEM HEUTPOHOB UX 3aXBaT SAPOM TEM BEPOATHEE, UEM
A) Gombliie PHEPTUS HEUTPOHOB;,  b) Yem MeHbIIe SHepTrusl HEHTPOHA;
B) BeposTHOCT 3axBaTa SApPOM HEHTPOHA HE 3aBHCUT OT SHEPTHH MOCIIETHETO.

51. locnincath BO3MOXKHBIN KaHAJI JIEPHON peaKkinu éLi+:1Lp -

52. Jlonncatb BO3MOXKHBIN KaHAN SEPHON peakiuu 1;1 N+a—

53. DHepreTHUECKUil BBIXO/ SACPHON PEAKIIUH ONPEACIISeTCS BEIPAKEHUEM:

A)Q=(Min ~Mou)e*s  B) Q=(Min +Mout)e?s  B) Q=(Moyt ~Min)c?;
54. DK30TepMHUEcKas peaKus IPOTEKaeT

A) nipu M00BIX SHEPTUAX HAIETAIOIINX YACTHUIL;

b) ecnu kuHeTHYECKas SHEPTUs HaJETAOIIEH YacTULbI OOJIbIIIE TIOPOTOBOI SHEPTUH;

B) Tonbko Ha Jerkux sapax;

I') TonpKO € ydacTeM HEHTPOHOB.

55. DHIOTEpMHUUECKas PEAKIIUS MOXKET MPOTEKATh

A) nipu 1r060¥ PHEPTHH HATETAOIIEH YaCTHUIIBI,

B) TonpKO MpU yUacTHH HEKOTOPHIX YACTHIL;

B) Tonpko Ha cpenHuX sapax;

') TONBKO, €CIT KHHETHYECKAast YHEPTHUST HAJICTAIONICH YaCTHIIBI OOJIBIIIe TTIOPOTOBOM.

56. [Ipu neneHnn TSHKETBIX sIep BRICBOOOKIAIOTCS HEHTPOHBI, T.K.
A) B TSDKETBIX sIIpaX UMEETCSl UX HEIOCTATOK [0 CPAaBHEHUM CO CPEAHUMM sIpaMu;
B) B TsDKENBIX siIpax UMEETCsl MX U30BITOK IO CPAaBHEHUIO CO CPETHUMMU SJIPaMU;
B) npoucxoaut cpeiB HEUHTPOHOB;
I') npoucxoauT JONONHUTENBHAS SIIEpHAsl peaKLus, B pe3yIbTaTe KOTOPOIl HCITyCKAIOTCs
HEHUTPOHBI.

57. Cpenusis ynenapHas SHEPTHS, BBIICISIONIAsCS MPHU JACIICHUH TSDKEIBIX siiep, paBHa
A)0,9MsB; b)0,9x3B; B) 1,5 M»3B; I') 1,5 xk3B.

58. [IpogykTamMu JeJIeHUs TSKENBIX sJIep ABISAIOTCS
A) TOJIBKO OCKOJIKH JIeJIeHUs (CpeIHUE Ipa);
b) ockonku neneHus 1 HEUTPOHBI;
B) ockonku neneHusi, HEUTPOHBI U Y-KBaHTHI,
') ockonku fenenusi, HEUTPOHBI, MOTOK [3-4aCTHI] U Y-KBAaH-THI;
J1) OCKOJKM JiesieHus], HEUTPOHBI, OL-, B- U Y-H3IIyUCHHS.



59. K a0GcorfoTHO HEUTpaTBbHBIM YaCTHUIIAM OTHOCSITCS
A) meiitpon; B) meiitpuno;  B) ¢poron;  I') KP-meszom;  JI) n%-mesom.

60. AHTHYACTHUIIBI OTIINYAOTCS OT YaCTHLI
A) 3HAKOM BCEX 3apsiOB;
B) 3HaKOM JIEKTPUYIECKOTO 3aps/a;
B) 3HaKoM 3JIEKTpUYECKOro 3apsi/ia U HalpaBJICHUEM CITHHA;
') 3HaKOM 3JIEKTPUYECKOTO 3apsAia U BPEMEHEM JKU3HHU.

61. JlenTOHHBIH 3apsiA HEWTpPOHA paBeH
A) 1; b)-1; B) 0.

62. bapruoHHBIH 3apsa HEUTPUHO PaBEH
A)0; b) 1; B) - 1.

63. Kitacc 1enToHOB COAEepKUT
A) 12 yacTu; b) 3 wactunbl u 3 anTHyacTuIel;  B) 6 wacTuir;
I') 6 yacTui 1 6 aHTUYACTHULI.

64. B xiacce agpoHOB ME30HBI OTIIMYAIOTCS OT OApUOHOB TEM, UTO
A) GapvOHHBIN 3apsi]T ME30HOB OTJIMYEH OT HYJIs, a 0APUOHOB — PaBEH HYJIIO;
b) 6apuonHsblii 3apsin 6apuOHOB OTIMYEH OT T'yJis, 8 ME30HOB — PaBEH HYJIIO;
B) nenrroHHBIM 3apsig ME30HOB OTIMYEH OT HYJIA,
') Me30HBI ABISIOTCS CTPAHHBIMH YaCTHIIAMH, & OAPUOHBI — HET.

65. Me30HBI COCTOST U3
A) IByX KBapKOB OJTHOTO 1IBETA; b) AByx KBapKOB pa3HbIX 1IBETOB;
B) Tpex kBapkoB oniHOro 11BeTa; ) Tpex KBapKOB Pa3HbIX I[BETOB;
J1) kBapKka 1 aHTHKBapKa OJHOrO 11BeTa; E) IBYX KBapKOB M OJHOTO aHTUKBApKa OJHOTO IIBETA;
’K) onHOro KBapka u IByX aHTUKBapKOB OJHOT'O IIBETA.

66. L{BeTOBOI1 3aps1 HyKJIOHOB PaBEH
A)l; B)3; B)-1; TI)-3; J0) 0.

67. HykJIOHBI COCTOSIT U3
A) Tpex U-KBapKOB OJTHOTO IIBETA; B)Tpex U-KBapkoOB pa3HBIX IIBETOB;
B) tpex d-kBapkoB ogHoro meera; ') Tpex O-KBapKOB pa3HbBIX I[BETOB;
1) u-u d-xBapkoB oxHOro 11BeTa; E) U- U 0-KBapKOB pa3HBIX IIBETOB.

68. Bce anpoHsl cTposiTes U3
A) 6 xBapkoB; b) 6 kBapKoB 1 6 aHTUKBapKOB; B) 18 xBapkoB;
I') 18 kBapkoB U 18 aHTUKBapKOB.

69. KBapk-enToHHasi CHMMETPHS 3aKJII0YAETCS B TOM, UTO
A) 4KCII0 JENTOHOB PAaBHO YUCITY KBAPKOB;
B) 4ncno nenToHOB paBHO YMCITy KBApPKOB OJJHOTO IIBETA;
B) umcio nenToHOB paBHO YHCITYy KBApKOB OJHOTO apoMara.

70. KonmvecTBO apoMaToB KBApKOB PaBHO
A)12; B)S§; B)6; 1I)3.



71. IIBeTOBO¥ 3apsi KBApKOB ONPEILISICT

A) MHTEHCHUBHOCTb CHJILHOI'O B3aUMOJICHCTBHUA; bB) HHTCHCUBHOCTH CJIa00T0 B3aUMOJICHCTBUS;

B) tunm o6pa3oBaHHOW UMM YaCTHIIHI.
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