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Pabouast mporpamma qucnuIuIHGL "®U3MKa aTOMHOTO SApa U 3JIEMEHTAPHBIX YacTHL" TI0 HAIIPABJIEHHIO TTO0JIT'OTOBKU
(cenmanbHOcTH) "®U3KKa" HanpasaeHHOCTH (Mpoduito) dusrka KOHAEHCUPOBAHHOTO cocTosiHUA BemectBa PI'EOY cTp. 3
BO «Henl'Y»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

enp nuctumnuabl «PU3KKa aTOMHOTO SApa U JIEMEHTAPHBIX YaCTHID COCTOUT B (POPMUPOBAHUH Y CTYJCHTOB €AMHOW, CTPOIHOIA,
JIOTHYECKH HETIPOTUBOPEUMBOM (PU3MYECKOI KAPTHHBI OKPY’KAIOIIEro HaC MUPa IPUPO/IbI, IPUOOPETEHNE HABBIKOB PEIICHHsS U
HCCIIeIOBaHMsI KOHKPETHBIX (PU3HMUecKkux 3a1ad.

OCHOBHEIE 3ala9i JUCHUIIUHBI: U3YYCHHUEC OCHOBHBIX MMOHATUH (1)I/I3I/II(I/I ATOMHOTI'O sAJApa U 3JIEMCHTAPHBIX YaCTUILl; U3YUCHUC
OCHOBHBIX MCTOJIOB HUCCJICIOBAHUS B (I)I/I3I/IKG ATOMHOTO Aapa; 3HAKOMCTBO ¢ HCKOTOPBIMH ITPUIIOKCHUAMHA (1)I/I3I/IKI/I ATOMHOTO Aapa.

Pe3yJ'H>TaTI)I 06y‘IeHI/I${ 10 JUCHUIIIMHE HAIIPAaBJICHbI HA NOCTHKECHUE NHAUKATOPOB!:

OIIK-1.1. O6nagaeTr 6a30BbIMU 3HAHUSAMH, IIOJIy4EHHBIMU B 001aCTH (PU3UKO-MATEMAaTUIECKUX U (UJIM) ECTECTBECHHBIX HayK.

OIIK-1.2. leMoHCTpHpYET yMEHHUE peliaTh 3a1a4u, GOpMyJIUpyeMbIe B paMKaX GU3UKO-MATEMATHUECKUX U (MJTH) €CTECTBEHHBIX
HayK.

OIIK-1.3. IMeeT HaBBIKK MCIIOJIB30BAHUS OCHOBHBIX TIOHSTHH, 3aKOHOB (DU3UKO-MaTEeMATHUECKUX M (MIJIH) ECTECTBEHHBIX HAYK JUIS
peleHus 3a/1a4 MpoeCCUOHANBHON AEATEbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazger) OITOIT: b1.0.14

2.1 TpeGoBaHus K NMpeIBaApPUTEILHOI MOATOTOBKE 00yUYal0IIerocs:

ATtoMHas (usnka

OnTuka

BHCKTpI/I'{CCTBO U MarHe€Tusm

MonexkynsipHas puzuka

Mexanunka

2.2 TucuMILIMHBI U PAKTUKH, JUIS1 KOTOPBIX 0CBOEHHE IAHHOH TUCHUILIMHBI (MO/1YJIs1) HEOOX0AMMO KaK MpealiecTBYoIIee:

Ousuka QyHIaMEHTAIbHBIX B3aUMOACHCTBUIA

TToaroroBka k cjiade u caada rocyJapCTBEHHOI'O 3K3aMEHa

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJIMHBI
MoAayJis)

OIIK-1: CnocobeH npuMeHSITh 0a30Bble 3HAHUA B 00J1acTH (PU3NKO-MaTeMaTHYeCKUX M (WJIM) eCTeCTBEHHBIX HAYK B cdepe
cBOei MpodeccuoHAIBLHOI eI TeJIbHOCTH

3HaTh:

Jus noctmwkenus OITK-1.1: 6a30Bble TeopeTHUecKue 3HaHUS 10 (PU3NKE aTOMHOTO SIpa U 3JIEMEHTapHbIX YaCTHL; OCHOBBI TEOPUH,
HPHUHIUIEL © METOAB! (PU3MKM aTOMHOTO S/Ipa U AIEMEHTAPHBIX YaCTHI; METOIBI TEOPETHUECKIX U SKCIEPUMEHTATbHBIX
Uccle0BaHuM B pusnke

YMmeTnb:

Jusa noctmxenus OITK-1.2: ucnionk3oBatk 0a30BbIE TEOPETHYECKUE 3HAHUS 110 (PU3UKE aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX YaCTHIL;
MOHMMATh, U3J1araTh U KPUTHUECKH aHATM3UPOBATh 0a30BYI0 00IIePU3NIECKYI0 HHPOPMALIUIO; MOT30BATHCS OCHOBHBIMHU
MOHATHSMH, 3aKOHAMH U MOJICJISIMU sIIEPHON (DPM3UKH; PEelIaTh THIIOBBIE 3aJa4l (PM3UKH aTOMHOTO SIJIpa M AJIEMEHTAPHBIX YacTHUI]

Baanets:

Jns noctmwkenns OITK-1.3: HaBBIKOM peleHHs KOHKPETHBIX 3a7a4 (U3UKHM aTOMHOTO SIApa ¥ SJIEMEHTAPHBIX YacTHUI]; METOJaMuU
00paboTKN 1 aHAIN3a SKCIEPUMEHTAIBHOM U TEOPETHIECKOH (pr3ndeckoil nHGopManun

B pe3yjabTaTe 0CBOCHUSI TUCHUIIIMHbI OﬁyllalOl[II/lﬁCH JOJIZKCH

3.1{3naTn:

3.1.1|6a30Bble TeOpeTUUECKUE 3HAHUSA 110 (PU3HKE ATOMHOTIO Apa U IEMEHTAPHBIX YaCTUL]; OCHOBBI TEOPHHU, IPUHLIUIIBI U
MCTOIbI (bH?,PIKI/I ATOMHOTO SAApa U JIEMCHTAPHBIX YaCTUL; METOAbI TCOPETUICCKUX U OKCIICPUMEHTAJIbHBIX
UCCIIe0BaHUM B pusnke

3.2|YmeTn:

3.2.1|ucnonb3oBath 6a30BbIE TEOPETHUECKHE 3HAHUS MO (PU3MKE ATOMHOTO SIpa U SJIEMEHTapHbBIX YacTHILl; IOHUMATh,
U3JIaraTh ¥ KPUTHUESCKU aHAIN3HPOBATh 0a30BYI0 00LIe(hH3NIECKyI0 HHPOPMAIINIO; TOB30BATHCS OCHOBHBIMH
HOHATHAMH, 3aKOHAMH ¥ MOZAENSAMH SIAEPHOHN (PU3UKY; peIaTh TUIOBBIC 3a1a4i (PM3UKH aTOMHOTO apa U
3JIEMEHTAPHBIX YaCTHI
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Pabouas IporpaMma JUCHUIUINHBI "®du3nKa aTOMHOTO AApa U DJIEMEHTApHbIX gacTul" 1o HaIpaBJICHUIO IIOATOTOBKU

aHalii3a 3KCHepI/IMeHTaJ'H)HOI71 u TeOpeTH'{eCKOﬁ (1)I/ISI/I‘IGCKOI‘/‘I I/IH(i)OpMaHI/II/I

(cneumanbHocTH) "Ou3nka" HanpasieHHOCTH (Tpod o) Ousnka KOHASHCHPOBAHHOTO cocTostHuUs BemectBa PI'BOY cTp. 4
BO «Henl'Y»
3.3|Baagers:
3.3.1|HaBBIKOM pelIeHNs] KOHKPETHBIX 33/1a4 (PM3UKU aTOMHOTO SIpa M dJIEMEHTapHBIX YacTHI; METOAaMH 00pabOTKH U

4. OFBEM JUCLUIIMHBI (MOIY.JIST)

O6Lwan TpyaoeMKoCTb

23ET

YacoB 1o yueOHOMY TUIaHYy :
B TOM YHCIJIC :

ayJIUTOPHBIC 3AHSATHUS :
camocTosTenbHas padora: 9

72

54 JK3aMeHBI 6

Bunasl koHTpONI B cemecTpax:

JacoB Ha KOHTPOIb : 9
5. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOJAY JIsT)
Kon HanmeHoBaHue pa3/ie10B H TeM /BHJ 3aHATHA/ Cemectp | Yacos JlntepaTtypa
| 3aHATHS /[ Kvpe
Paznen 1. BBenenne. Oco0eHHOCTH sIBJIEHHI B MUKPOMHpe
1.1 Kpartkuii HiCTOpHYECKHH OYEPK Pa3BUTHS MIpeAcTaBieHus o saape. Ilopsaaku 6 2 JI1.1J11.2 J11.3J12.1
BEJIMYMH PACCTOSHUHN M SHEPTHUil B sACpPHBIX Mpoieccax. Creruduka 3aKoHOB J12.2 J12.3J13.1 JI3.2
Mukpomupa. /Jlex/ 30132 33 2435 26
27
1.2 Pemenne 3ana4. 3akoH coxpaneHus sHeprui. /IIp/ 6 2 JI1.1J11.2 J11.3J12.1
J12.2 J12.3J13.1 J13.2
30132 33 2435 26
27
1.3 3akoH coxpanenus sueprun /Cp/ 6 1 JIT.1J11.2 J11.3J12.1
J12.2 J12.3J13.1 JI3.2
30132 33 2435 26
27
Pa3znen 2. DxkcnepuMeHTalbHAas TEXHHKA HCCJIeJ0BaHMIl 0 pu3nKe s1pa
2.1 DHeprust CTOJIKHOBEHUS YaCTHLl, HEOOXOAUMAs JUIs POXKJICHUS] HOBOH 6 6 JI1.1J11.2 J11.3J12.1
YaCTHIIBI C 3aJJaHHON Maccoi. [[prHIUIIBI TeHCTBUS M1 OCHOBHEIE TTApAMETPhI JI2.2 J12.3J13.1 JI3.2
COBPEMEHHBIX ycKopuTesel. BzaumonelicTBrue U3myueHu ¢ BeeCTBOM D132 33 34 35 26
(3apsDKEHHBIC YaCTHIIBI, FTaMMa-U3lydeHue). MeToabl perucTpaiu 27
n3ydeHuid. CYSeTYHKHU 2IEMEHTaPHBIX YaCTHI], CIIeIOBbIE IETEKTOPEL. /JIek/
2.2 Pemenue 3anau. BzaumoneiictBue uznydyenui ¢ Bemectsom /I1p/ 6 4 JIT.1J11.2 J11.3J12.1
J12.2 J12.3J13.1 J13.2
D132 33 324 35 26
27
2.3 B3aumoneiicTBue uznyuenui ¢ BemectsoM /Cp/ 6 1 JI1.1J11.2 J11.3J12.1
J12.2 J12.3J13.1 J13.2
D132 33 34 35 26
27
Pazgen 3. OcHoBHBIE CBONCTBA si/iep U 3J1eMEHTapHbIX YaCTHIL
3.1 Maccsl, 3aps/sl, pa3Mepsl sSaep, MeToibl ux u3meperus. CIiMH 1 MarHUTHBIH 6 8 JIT.1J11.2 J11.3J12.1
MoMeHT. @opmMa sipa. UetHocTh. Moaenu aTomubIX saep. KanenbHas JI2.2 J12.3J13.1 JI3.2
mozenb. Popmyina Beiinzekkepa 1 Mace sinep. O6onodednas Moaens. /JIex/ 2192 33 54 D5 D6
27
3.2 Pemenne 3aga4. CoiictBa ctabmibHbIX siaep /IIp/ 6 2 JIT.1J11.2 J11.3J12.1

JI2.2 J12.3J13.1 JI3.2
013233 34 35 26
o7
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Pabouas nporpaMmmMa JIUCHUIUINHBI "®duznka aTOMHOTO AApa U 3JIEMEHTapHbIX gactul" 1mo HaIIpaBJICHUIO IIOATOTOBKH

(cenmanpHocTH) "Ou3nka" HanpasieHHOCTH (Tpoduitio) Ousnka KOHASHCHPOBAHHOTO cocTostHuUs BenlecTBa PIBOY cTp. 5

BO «Uenl'V»

33

CgoiicTBa craduibHbIX suep /Cp/

JI1.1 J11.2 J11.3J12.1

J12.2J12.3]13.1 JI3.2

01 35233 54 35 26
97

Paznen 4. PainoakTHBHOCTD

4.1

Tunst pacnaga. OCHOBHOHM 3aKOH paAHOAaKTUBHOTO pacmiaia. 3aKOHOMEPHOCTH
anb(a-pacnajza u UX KBAHTOBO-MEXaHH4eckoe o0bsicHeHne. bera-pacmnaj.
Criektp 6era-yactuil. Macca HelTpuHo. ['aMMa-u3nydenue siep. SnepHas
uzomepus. Dpdext MeccOayspa u ero npuMeHeHUe B (PU3NKE U TEXHUKE.
/JTex/

JI1.1 J11.2 J11.3J12.1

J12.2J12.3]13.1 JI3.2

0135233 54 35 56
97

4.2

Pemenue 3anau. PaguoaxrusHelii pacnan /IIp/

JI1.1J11.2 J11.3J12.1

J12.2J12.3]13.1 JI3.2

013233 24 25 56
97

4.3

PanuoaxTuBHei pacnan /Cp/

JI1.1J11.2 J11.3J12.1

J12.2J12.3]J13.1 JI3.2

013233 24 25 56
97

Pa3nen 5. finepuble peakuun

5.1

OO011He 3aKOHOMEPHOCTH SAACPHBIX PEaKIHid. DHEPTUs BO30YKICHHS
COCTaBHOIO siipa. DHepreTHyecKas 3aBUCUMOCTb cedeHus. OCHOBHbIE
MPOIIECCHI B3aUMOACHCTBUS HEUTPOHOB € siipaMu. OCOOCHHOCTH PEaKIIuU
MOJ| ISHiCTBUEM 3apsDKEHHBIX YacTHl. Jlenenue Tsokensix siaep. bamanc
SHEPTHH M MEXaHU3M JAeleHus. Kpurndeckuit pa3mMep akTHBHOM 30HBI
peakropa. /Jlex/

JI1.1 J11.2 J11.3J12.1

J12.2J12.3]13.1 JI3.2

0135233 54 35 56
97

5.2

Pemenue 3anau. Snepusie peakiun. /TIp/

JI1.1 J11.2 J11.3J12.1

J12.2J12.3]13.1 JI3.2

0135233 54 35 56
97

53

SAnepusie peakipu /Cp/

JI1.1 J11.2 J11.3712.1

J12.2J12.3J13.1 JI3.2

01 32 33 24 25 56
97

Pa3nen 6. finepubie cujbl

6.1

CBOWCTBa SIIEPHBIX CHIT KAK PE3YJIbTAT U3YUCHHUS CBI3AHHOTO COCTOSTHHS,
HYKJIOH-HYKJIOHHOTO paccestHust. Paiiyc NeiiCTBUs SIEPHBIX CUIL, 3apsI0Bast
HE3aBUCHMOCTb, 3aBUCHMOCTb OT CITHHA, OOMEHHBIN XapaKkTep sSACPHBIX CUIL.
MesoHHas Teopust sAepHbIX cuil. /JIex/

JI1.1 J11.2 J11.3J12.1

J12.2J12.3]13.1 JI3.2

012233 34 55 06
97

6.2

Pemienue 3anau. Snepusie cuisl /TIp/

JI1.1 J11.2 J11.3J12.1

JI2.2 J12.3J13.1 JI3.2

013233 24 25 56
o7

6.3

SAnepusie cuibl /Cp/

JI1.1J11.2 J11.3J12.1

JI2.2 J12.3J13.1 JI3.2

013233 24 25 56
97

Pa3nen 7. CTpykTypa 3j1eMeHTApPHBIX YACTUIl M (PyHAAMEHTAJIbHbIE
B3aHMOJeHCTBHSA

7.1

Knaccugukaus 3ieMeHTapHBIX YaCTHIL [0 THITY B3aUMOJIeCTBUS. JICTITOHBI.
OKCIepUMEHTAIBHOE JI0Ka3aTeIbCTBO CYLIECTBOBAHUS HEUTpUHO. KBapkoBoe
CTpoeHue aapoHoB. Enunas Teopust B3aumonecTsus. /JIex/

JI1.1 J11.2 J11.3J12.1

J12.2J12.3]13.1 JI3.2

0139233 34 35 256
97
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Pabouas IporpaMma JUCHUTIUINHBI "®du3nKa aTOMHOTO AApa U DJIEMEHTapHbIX gacTul" 1o HampaBJICHUIO IIOATOTOBKU

(cneumanbHocTn) "Ou3nka" HanpasieHHOCTH (pod o) Ousnka KOHASHCUPOBAHHOTO cocTostHuUs BeuiecTBa PI'BOY cTp. 6
BO «Henl'V»
7.2 CTpyKTypa 3JIeMEHTapHBIX YaCTHUIl U (yHAaMEHTaIbHbIC B3aUMOICHCTBHS 6 2 JIT.1 J11.2 JI1.3J12.1

J12.2 J12.3J13.1 JI3.2
0192 33 54 35 26
97

/Cp/

6. POHJ1 OHEHOYHbBIX CPEICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEeACTB

Ortuer o MPaKTUYCCKUM 3aJaHUAM.
KOHTpOJ’ILHLIe BOIIPOCHI.

6.2. TunoBbie KOHTPOJIbHBIC 3aIaHUA U HHbIC MaTepHUaJIbl 1JIs TeKyl.lIeﬁ aTrecTalluu

Tumnosie KOHTPOJIBHBIC 3aJaHNs U UHBIC MaTCpHaJIbl 1JId TeKyHIefI aTTeCTalluy NPEACTaBJICHBI B HpI/IJ'IO)KeHI/II/I 1.

6.3. TunoBble KOHTPO/IbHbIE BONIPOCHI H 3aIaHN ISl IPOMEKYTOUHOM aTTecTAlUU

TurnoBble KOHTPOJIbHBIE BONPOCHI U 3aJaHUs AJIs IPOMEKYTOUHOMN aTTecTaluu npeacTasieHs! B [Ipunoxenun 2.

6.4. Kputepuu oneHuBaHus

DK3aMeH 10 TUCLHUILUINHE TPOBOJUTCS B AJIEKTPOHHOM BuJe. Bornpock! noadupatorest n3 6a3bl JaHHBIX BOIPOCOB M 3a1a4. Ha
9K3aMeHe CTy[eHTy nperaraercst 20 Bompocos, u3 HuX 6 3anad. Eciu crygenT mpasmisHO oTBedaeT Ha 11-12 BOpocoB, OH MOXKET
MOJIYYUTh OLICHKY «YyJOBJIETBOPUTEIBHO», Ha 13-15 — «xopomoy, 16 u 6onee — «orimnyHo». Eciiu cTyIeHT NpaBUIIBHO OTBEYaET
b Ha 10 BOIPOCOB U MEHee, TO OH MOYKET MOJTYYHTh OLIEHKY «HEeYIOBIETBOPUTEIbHOY. [locie BBeIeHNs OTBETa Ha TIOCIIEeTHHI
BOIIPOC TeCTa U (POPMAaIBHOTO MOJBEJICHHUS KOMITLIOTEPHON IIPOTrPaMMOI pe3yIbTaTOB TECTUPOBAHUS, MIPEOJaBaTeNb 00CYKIAeT U
3a/1aeT JOTIOIHUTEIBHBIE BOIIPOCHI CTYIEHTY 10 TI0BO/IY TOTO FIIM HHOTO OTBeTa. [0 uTOraM Takoro codeceoBaHus Mpero1aBaTellb
OTIpeJIeIIieT YPOBEHb OCBOCHUS MIPOBEPAEMBIX KOMIIETEHIIMI U BBICTABIISIET COOTBETCTBYIOIIYIO OLEHKY: «OTIMYHO» — CTYIEHT
JOJDKEH MPOIEMOHCTPUPOBATh OTIIMYHOE 3HAHUE MaTepralia, BOCIIPOM3BE S COOTBETCTBYIONINE MAaTEMAaTHUECKUE BBIKIAIKH U
JIOTHYECKHE PACCYKICHHS, CTYIEHT MPaBUIbHO 00O0CHOBBIBAET NPUHSTHIC PEUICHUS; «XOPOIIO» — CTYAEHT TBEPJO 3HAET y4eOHBII
MaTtepual, TPaMOTHO H 110 CYIIECTBY U3JIaraeT ero, Ho MPH 3TOM JIOITYCKAIOTCsl HerpyOble OIIMOKH MPH BEIBOIE (GOpMyIT HiIH
OTCYTCTBHE HEKOTOPBIX JIEMEHTOB BBIBOJA; «YIOBIETBOPUTEIILHOY» B CIIydae YCIIEHIHOW c1a4u 0a30BBIX 3HAHUI OCHOBHBIX
TIOHATHH, Ha3BaHUH U (PU3UUECKOTO CMBICIT BEJIUUNH, BUIa OCHOBHBIX paclpe/elicHHid U COOTHOIICHHH (0e3 BRIBOIA);
«HEYJIOBJIETBOPUTEIILHOY B CIIy4ae OTCYTCTBHS 0A30BBIX 3HAHWI OCHOBHBIX MOHATHHA, HA3BAaHUH U (PU3UUECKOTO CMBICI BEJTMYUH,
BHUJ/Ia OCHOBHBIX pacIpee/iCHH U COOTHOIICHHH (0e3 BHIBOIA).

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi 1uTepaTtypa

7.1.1. OcHoBHasi IUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI1.1 |Cusyxun J. B. OO6mwuit kypc ¢pusuxu. T. 5, 4. 2 : AToMHas U siiepHas GU3MKa. Mocksa : Hayxka,
Slnepnas pusuka: yueOHOe ocoOHe i BY30B : B 5 TOMax 1989
JI1.2 |Uponos . E. 3anauu o oduiel Gpusmke: yueOHoe mocoOue i By30B Camnkr- [lerepOypr | 3BC
(https://e.lanbook.com/book/152437) : Jlansp, 2021
JI1.3 |CaBennes U. B. KsanroBas ontrka. AtomHas ¢pusnka. Ou3rka TBEPAOro Tea. Cankrt- [letepoypr | DbC
®u3nka aTOMHOTO sIIpa U 3JIEMEHTaPHBIX YaCTHUI] : Jlans, 2021
(https://e.lanbook.com/book/167873)
7.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arynaBue WznarensctBo, ron| Pecypc
JI2.1 |Iupoxos 0. M., Snepuas usuka: yueGHOe mocodbue Mocksa : Hayka, 9bC
Omun H. I1., (https://biblioclub.ru/index.php?page=book&id=450094) 1980
MawmonroBa H. A.
JI2.2 |Inonsckuit 3. B. Baenenue B aToMHYI0 GU3HKY Cankrt- [lerepoypr | 9BC
(https://e.lanbook.com/book/167794) : Jlans, 2021
JI2.3 |Kanamuukos H. I1.,  [I[IpakTuxym no pemrenuro 3aga4 no obmemy kypey ¢puzuku. OcHossl [Cankr- [letepoypr | 9bC
KosxeBuukoB H. M., |kBanTOBO# dusuku. CTpoeHne BemecTBa. ATOMHAs U saepHas : Jlans, 2021
Kotsipno T. B., (uzmka
Crmpun I'. T (https://e.lanbook.com/book/168664)
7.1.3. MeTtoauueckue pa3paboTku
ABTOpBI, COCTaBI/ITCHI/Il 3arsnaBue WzparensctBo, ron| Pecypc
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ABTOPBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron| Pecypce
JI3.1 [Bucman I'. A., Togec |Onrtuka. ®usznka atomoB 1 MoJnekyn. Ou3uka aTOMHOTO siApa U Camnkr- [TetepOypr |  OBC
0. M. MHUKpPOYACTHL: y4eOHOe rmocobue : Jlans, 2019
(https://e.lanbook.com/book/115202)
JI3.2 |bpayn A.T'., JleButiHa | ATOMHas U siiepHas pusnka. DIIEeMEHThI KBAHTOBOW MEXaHUKH. Mockaa : OO0 9BC
nr. [Ipaktukym: yuyeOHOe mocobue "HayuyHno-
(http://znanium.com/catalog/document?id=393099) M3JaTeNNbCKUN
nentp MHOPA-
M", 2022

7.2. llepeyens pecypcoB HH(OPMALIMOHHO-TeJIeKOMMYHHKAMOHHOI ceTn "UHTepHeT"

31 |9BC «YHuBepcuterckas 6ubaoreka onnaitn» http://biblioclub.ru/

32 |3BC uznarensctBa «Jlanp» https://e.lanbook.com/

93 |3BC uznarenscrBa «MHbpa-M» http://znanium.com/

94 [3BC «IOpaiit» https://biblio-online.ru/

35 |Hayunas snekrponHas 6ubmuoreka Poccuiickoit Akanemun Hayk http://www.elibrary.ru

D6 |HayuHnble 1 Hay4HO-TIOMYJISAPHBIC JIeKIUH http://elementy.ru

37 |Yuebno-meronuueckuii caiit «IIpenonaBarernsim u cryaeHTam» http://teachmen.csu.ru

7.3 Ilepeuenb nHGPpOPMAIMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpaMmmHoOe oGecnieueHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 IIpodeccnonaibubie 02361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHbIH KaTanor HayyHoi OuoauoTeku Yenl'Y [DnekTpoHHbIH pecype] : 6a3a nqanHbix / Yenso. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaJsl
American Physical Society : caiiT. — URL: http://journals.aps.org/about — 5I3. auri. — Pexxum 1ocTymna: TOJIBKO U3 CETH
yHHUBepcuTeTa. — TEeKCT : 2IeKTPOHHBIMN.

3. Web of Science : MynbTHANCIMIUTHHAPHAS pedepaTuBHas 6a3a gaHHBIX / kommaHus Thomson Reuters. — Pexxum noctymna: st
3apeructpup. noias3opareneil Uenl'Y. — TekcT : 31eKTpOHHBIN.

4. Scopus : pedeparuBnas 0a3za nanubix / Elsevier BV. — URL: http://www.scopus.com/ — f3. anri. — Pexxum nocryna: s
3apeructpup. nonb3zoBareneil Yenl'V. — TeKCT : 3JIEeKTPOHHBIM.

5. Springer Link : [caiit]. — URL: http:/link.springer.com/ — £I3. anrin. — Pexxum poctyna: asis 3apeructpup. nois3opareneit Yenl'V.
— Tekcr : 37eKTPOHHBIN.

6. KOHCIIEKTHI JIeKIHi ¢ AEMOHCTPAIMAME ¥ BUPTYaTbHBIMHU J1a00OpaTOPHBIMH dKCIIEpIMEHTaMHt Ha caiite http://teachmen.csu.ru

8. MATEPHAJIbHO-TEXHUYECKOE OBECIHEYEHHME JUCIUIIJIMHBI (MOAY JIST)

HHSI peam3anu JTUCHUIUIMHBI HCTIOJIB3YIOTCA y‘Ie6HLIe AYAUTOPUHN IJIA IMPOBCACHUA 3aHITUHN JEKIITUOHHOTO THUTIIA, IPAKTUYCCKUX
3aHﬂTHﬁ, TPYNNOBBIX 1 HTHAWUBUAYAJIbHBIX KOHCyHBTaHHﬁ, TCKYLICTO KOHTPOJIA U HpOMC)I(yTO‘IHOﬁ aTTeCTallH, a TaKXKC IIOMCIICHUS
PIRIS: ¢ CaMOCTOSITeNTbHOM pa60TI)I.

Y4eOHble ayTUTOPUN YKOMIUIEKTOBAHbI CHICHIUANN3UPOBAHHON MEOENBI0 U TEXHUYECKUMH CPEJICTBAMU O0yUCHHUS -
MYJIbTUMEINHHBIM 000py10BaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).

Jlis mpoBeieHUs 3aHATUH JIEKIIMOHHOTO THUIIA IpeasiararoTcs Habopbl JEMOHCTPAMOHHOTO 000py10BaHUs U y4eOHO- HATJISAHBIX
nocoOuii (MyIbTUMEIUIHBIC TIPE3CHTALINH).

Hcnonb3yeTcs 3NeKTpOHHBIN YNTaTIbHBIHN 321 HayuHo# 6ubnnoTeku Yenl'Y (ayautopus 206) o caMoCTOATEIbHON paboThI
CTYJIIEHTa, OCHAIEHHbI! IePCOHAIbHBIMU KOMIIBIOTEpAMHU, MyJIbTUMEAUHHON annapaTypoil. B aynuropuu obecrnedeH JOCTYI K
pa3IMYHON CIPaBOYHOI JTHTEPAType, SHITUKIONEIIIM, OHOIHOTpadiaecKUM U TIOTHOTEKCTOBBIM 0a3aM JaHHBIX,
MH()OPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUWSA JJIAA OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIMHBI (MOY JIS)

OcBoeHHe COACPKaHUA y‘Ie6H0ﬁ JUCIHUITIIMHBI «Du3uka AApa U 3JIEMECHTAPHBIX YaCTUID> OCYIIECTBIIACTCA Ha JICKIUAX,
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NPaKTHIECKHUX 3aHATHSAX U B IIPOLIECCE CAMOCTOSTENBHON yu4eOHOM ASTENEHOCTH CTYICHTOB.

JlekIMOHHBIE 3aHATHS 00ECIIEYNBAIOT TEOPETUIECKOE N3YUeHHE TUCIUIUTUHBL. OCHOBHBIMH METOAAMHU O0YUEHHS SBIISFOTCS
MH()OPMAIIOHHO-00BICHUTENBHBIHN U poOieMHbIN. Ha JTeKIusix n3naraercsi OCHOBHOE COJIep)KaHHE TEM MPOrpaMMBI, IPOBOIUTCS
aHaJIN3 OCHOBHBIX MOHATHH ¥ pacCMaTpUBAIOTCS IIPUMEPBHI.

JIeKIMOHHBIN MaTepHal SIBISETCS BAXKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOSHUS yueOHO# auciuiuimHbl. Ero obs3arensHo
HE0OXOIMMO IOTOIHUTH MaTeprUaJoM OCHOBHOH U IOTIOJTHUTENBLHOM JIUTEPATYPHI IO TEME.

IIpaxkTudeckue 3aHATUS CIYXKAT TSI 3aKPEIUICHUS] TEOPETHYECKUX OCHOB, U3JIaraéMbIX B JIEKIMAX. Ha MpakTnyecknx 3aHsATHIX
o0ydJaeMbIe OBJIAIEBAIOT OCHOBHBIMU METOJIaMHU M IIPHEMaMu peneHus 3aaad. CucreMa KOHTPOJIBHBIX MEPOIPHATHH J0JDKHA
obecrieunBaTh OOBEKTUBHYIO OLICHKY 3HAHWI U HABBIKOB CTYAECHTOB, CIIOCOOCTBOBATH MOBBILICHUIO 3()()eKTUBHOCTH BCEX BHIOB
YueOHBIX 3aHATHI, BKIFOUAs H CAMOCTOSTEIILHYIO padoTy.

BakHpIM MOMEHTOM TIpH U3YYEHHH JIFO0OW TUCIMILIMHBI SBJISIETCS OPraHU3aIisl CaMOCTOSATeNbHOM paboThl. [Ipu ocBoeHNH
Marepuaia He CleyeT CTPEMHUTHCS K MEXaHNUECKOMY 3allOMHHAHUIO TPUBEICHHBIX OIIpeAeNeHuH, (HOPMYIUPOBOK U MOJIOKEHUH,
eciu TpeboBaHus kK BaM npsmMo He yka3bIBalOT Ha 3T0. BriosiHe 3 (eKTHBHOM MOXET 0Ka3aThCs MOMbITKA NOHATH CYTh SIBJICHMUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIMPAsCh HAa MaTepuall, COJACePKaIUiCs B pEeKOMEHA0BaHHOI uTeparype. Taxoke
PEKOMEHIyeTCs PaBHOMEPHO PACIPEAENaTh Harpy3Ky CaMOCTOSITENIbHOIO 00YUeHUs B TEUEHUE CEMECTPa.

B cirydae npuMeHeHHs Ipy 00yYeHNH AUCIATUIMHEL DIEKTPOHHOTO 00Y4YeHUs, AUCTAaHIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHI
o0rieHre 00y4aroIMXcsl U NpernojaBaTelis OCyIIECTBISIETCS B PEKUME PEealbHOTO BpeMeHH! (OHIaiiH-TIeKK (BeOUHAPHI), YaThl,
BU/ICO-KOH(EPEHIINH U JIp.) KU OTJIOKEHHOTO BPEMEHH (CHcTeMa JUCTaHIIMOHHOTO 00y4eHust Moodle, MS Office365, dpopymsr,
3JIEKTPOHHAS T104Ta U JP.).

Ipu 0Oy4yeHun U1 ¢ OrpaHMYSHHBIMIA BO3MOXKHOCTSIMH 3/I0POBBSI JJIEKTPOHHOE 00YyUeHHUEe, TUCTaHIMOHHbBIE 00pa30BaTelIbHbIe
TEXHOJIOTHH TIPEyCMaTPUBAIOT BOZMOXKHOCTb ITpHUeMa-Tiepeaayi HHPOPMALUK B JOCTYIHBIX IS HUX OpMax.

Peanuzaiust TUCIUIUIMHBI C IPUMEHEHUEM DJICKTPOHHOTO 00yUYeHHs, TUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIOTHH (Hanee — 30,
JOT) ocymectnsercss Ha OCHOBaHUHU «II0JI0XKEHHsI O pealu3alii OCHOBHBIX U JIOMOJTHUTENBHBIX 00pa30BaTeIbHBIX IPOrpaMM ¢
MIPUMEHEHHEM JIEKTPOHHOTO 00yJIeHHs ¥ JUCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH B (heiepalbHOM TOCyIapCTBEHHOM
010/PKETHOM 00pa30BaTEILHOM YUPEXKICHUH BICIIET0 00pa3oBaHus «HeasO0MHCKH ToCyJapCTBEHHBIN YHUBEPCUTET,
«[TonoxeHns o mopsiIKe 3a4eTa 00yJalOIUMHUCS [0 OCHOBHBIM IPO(GECCHOHANEHBIM 00pa30BaTeIbHBIM MIPOrpaMMaM BBICILIETO
obpazoBanus B PTBOY BO «YHenl Y» pe3yabTaToB OCBOSHUS B OpPraHU3aLUX, OCYIIECTBIIONIMX 00pa30BaTeNbHYI0
JeATeNTbHOCTD, YIeOHBIX MPEIMETOB, KypCOB, TUCHHUIUINH (MOIyJIel), IPaKTHK, JOTIOJHUTEIBHEIX 00Pa30BaTEIbHBIX TPOTPAMM»
MOCPEICTBOM JIEKTPOHHOM HHpOpMamoHHO-00pa3oBarensHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(popc-Makop H T.I1.) IPU pealiu3aliiyi 00pa3oBaTeIbHON AeaTenbHOCTH ¢ npuMeHeHneM D0, JIOT MOryT npUMeHsATh KOMIIOHEHTBI,
He BXOJAIIHE B IePeueHb 3IEKTPOHHON HH(POPMALMOHHO- 00pa30BaTENbHON Cpeibl.

10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHMA JUCHUIIIMHBI OBYYAIOIIMMUCSH C HHBAJIMTHOCTBIO U
OI'PAHUYEHHBIMU BO3MOXHOCTSIMHU 31JOPOBbS

OcBoeHMe JUCHIUILUIMHBI HHBAJIHJIAMH U JIMLAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 310POBbsI OCYIIECTBIISICTCS C UCTIONB30BaHUEM
CIEIHANbHBIX TEXHUYECKUX CPEJICTB U T0JI0 MH(GOPMALMOHHBIX TEXHOJIOTHH, IPeA0CTaBIsIeMbIX PecypcHbBIM yueOHO-METOANYECKIM
LEHTPOM IO 00yJIEHHIO HHBAIUIOB U JIML C OTPAaHUIEHHBIMHI BO3MOXKHOCTSIMH 310poBbst Yenl'Y mo 3anpocy oOydaromierocsi.

1. MoOusbHbI€ CrIeIMaNbHbIE TEXHHYECKUE CPECTBA IS JIUI] C HapyHIEHUSAMH 3PEHUS: TOPTATUBHBIN KOMIIBIOTEP C BBOJOM/BBIBOJIOM
mpudTom Bpaiins ¢ cunresaropom peun «ElBraile-W14J G2»; HoyTOyku ¢ iporpaMMHoii skpanHoro goctyna NVDA; aekTpoHHbIC
YBEIMYUTEIH ATl yAAJIEHHOTO IPOCMOTPA; BUICOYBEINUUTENN TIOPTATUBHBIE; TU(IIOILIEEP; HU(POBBIE AUKTO(DOHBI.

2. MoOunbpHbIe criennanbHble TEXHHIECKHe CPEACTBA UL JIMI] C HAPYNIEHHSIMH CIyXa: CHCTEMa CBOOOJHOTO 3BYKOBOTO MOJIS CO
BCTPOEGHHOI coBMecTUMOCTbI0 ¢ FM-yctpoiictBamu; paguokinaccel «Coner-PCM» ¢ mepenaTyukoM, 3aylIHBIM HHAYKTOPOM U
MHIYKIMOHHOW MeTiell; cucteMa MHGDOpMaMOHHast Tl ciadochpliuaniux nepeHocHas «VcTok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IPOrpaMMUPYEMbIE CIIyXOBBIE alNapaThl HHIUBUIYAIbHOTO MOJIb30BAHMUS.

3. AccuctuBHBIE WH()OPMALMOHHBIE TEXHOJOTHH: TMPOrpaMMHOe oOecliedyeHHe JKPaHHOTO IOCTyma ¢ CHHTe30M peun NVDA;
IpOrpaMMBbl SKPaHHOTO YBEIHMYEHUS; IPOrPaMMbl PEUEBOr0 CHHTE3a JJIs1 KOMIIbIOTEPOB ¥ HOYTOYKOB; IPOIpaMMBbl PEYEBOTO CHHTE3a
JUI MOOMJIBHBIX YCTPOWCTB; SKpaHHas KJIAaBUATypa; SKpaHHAS JIyIia.

IIpu HeoOXoAMMOCTH A OOYYAIOIIMXCS C HApYLICHUSIMH 3pEHHs Ha pabouyMx MecTax A NPOBEAEHHS IPAKTUYECKUX WIH
7a00paTOPHBIX 3aHATHH YCTaHABIMBaeTCs CIIELUAbHOE IMIpOrpaMMHOE obecrieueHue (mporpamMma peudeBoi HaBuranun NVDA,
peueBble CHHTE3aTOPbI, SKPAHHBIE JIYTIHI).

B yueOnble ayauTopum obecrieunBaeTcs OECHPEINSTCTBEHHBIM JOCTYN Uil OOYYalOIIMXCS WHBAJIUIOB W OOydYalOIIMXCS C
OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0pPOBbs.. B Kakmoll aynuropuu, e oOydyaroTCsl MHBAIUABI M JIMNA C OTPAaHMYEHHBIMHU
BO3MOXHOCTSIMH 3[J0POBBS, IIPEAYCMaTPUBAETCSI COOTBETCTBYIOIIEE KOJMYECTBO MECT [T O0YHaIOUIMXCSl C YIETOM HapyIIEHUH UX
3/10pOBBA.

Jlis OCBOEHHMS IUCHUMIUIMHBI MHBAJIWIAM W JIMIAM C OTPAaHMYEHHBIMH BO3MOJKHOCTSIMHM 3[I0POBbSI IPEIOCTABIAETCS JOCTYN K
HeYaTHBIM MCTOYHHUKAM, NMEIOIIMMCS B HaydyHOH Onbianorexe YenlY, ¢ mOMOLIBIO CHEUATIBHBIX TEXHHYECKUX CPEACTB; AOCTYH K
JNIEKTPOHHBIM HCTOYHUKAM, TPEICTABICHHBIM B (OpMe JJIEKTPOHHOTO JOKyMeHTa B (oHae HaydHoil Oubmmorekn Yenl'Y wimm
3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX, C MOMOIIBIO CIEIHAIBHBIX TEXHHUYECKHX M MPOTPAMMHBIX CpelcTB (pabouee mMecTo yis
HE3pAYEro IOJIb30BATENsl C MPOTPaMMHBIM OOECIeueHHEeM SKPaHHOTO [ocTyna ¢ cuHTe3oM peun NVDA, paboyee mecTo ¢
KOMIBIOTEPHBIM poJiiepoM U KiaBuaTypoid Clevy ¢ 60JIbIIMMHI KHOTIKAMU U € pa3elsiomeii KIIaBUIIN HaKJIaIKon).
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YuebHO-MeTOIMIEeCKHe MaTepHabl Il 00yJarOMUXCA U3 YHCIIa WHBAINIOB U JHI] C OTPAHMYEHHBIMH BO3MOXKHOCTSMH 3/10POBbS
HPEOCTaBIIOTCS B (hopMax, alanTHPOBAHHBIX K OTPAHHYCHHSAM UX 37I0POBBSI ¥ BOCIIPUATHS MH( OPMAaIIH:

J1st UL ¢ HapyIIeHUsIMA 3pEHHS:

- B IIeYaTHOH (popMe YBEITHUCHHBIM HIPH(PTOM,

- B (hopme dNEeKTPOHHOTO JOKYMEHTA,

- B hopme ayaunodaiina,

- B IeyaTHOH dopme mpudrom bpaiins.

JU1st UL ¢ HAapyIIeHUSIME CITyXa:

- B IeyaTHoO# opme,

- B (hopme dNeKTPOHHOTO JOKYMEHTA.

JUi1st JTUL ¢ HapyIICHUSIMHU OIIOPHO-JIBUTATEIILHOTO allllapara:

- B eyaTHoO# hopme,

- B ()OpMeE IIEKTPOHHOTO IOKYMEHTA,

- B hopme aynuodaiina.

JlaHHBII IepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTCHTa 00yJalOIIIXCs.

JU1s ’HBaNMIOB U JIUII C OTPaHUYCHHBIMHI BO3MOKHOCTSIMH 310POBbsl OCBOCHHE JUCIUIIIMHEI MOXKET OBITh YACTHIHO HMITH IIOTHOCTHIO
OCYIIECTBIIEHO C UCIOIb30BAHUEM AUCTAHLIMOHHBIX 00pa3zoBaTenbHbIX TexHonoruil (Moodle, Adobe Connect Pro u mp.).

B ocBoeHHM TUCHMIUTHHBI HHBATHIAMHI U JTHIAMHI C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSl HCIONB3YeTCS MHAWBHIyaIbHAs
pabota. Ilong mHAMBUIyanbHOII paboToil mogpasymeBaercst ABe (OpMbI B3aUMOJCHCTBUS C HperojaBaTelieM: WHIUBHUIyallbHas
yueOHas paboTa (KOHCYJIbTAILIUH), T.C. TOTOJHUTEIBHOE pa3bsCHEHHE YIeOHOTO MaTepraia U yriyOJieHHOe U3ydeHHEe MaTepHaia ¢
TeMHU OOY4YalOIUMUCS, KOTOpbIE B 3TOM 3aMHTEPECOBAHbI, W HHAUBUAYyaJbHas BOCHIUTaTeNbHas pabora. VIHAuBHIyallbHBIE
KOHCYIbTAIlMH HAaIIPaBJIeHBI HA HHINBHIyaI3aI[HI0 O0yIEeHHS H YCTAHOBJICHHIO BOCIIUTATEIFHOTO KOHTAKTa MEXKIy IIPEeToJaBaTeNeM
U 00y4aroImuMcs HHBAJIUIOM MM O0Yy4YaroIHMCsI ¢ OTPAaHNYCHHBIMHE BO3MOXHOCTSIMU 3/10POBBSL.

Ipu mpoBeeHNH TMPOIIEAy Pl OLICHUBAHKS PE3yIbTaTOB O0YUECHHS HHBAIHIOB U JIMI] C OTPAHNYECHHBIMH BO3MOXKHOCTSIMH 3[0POBBS
[0 JTUCUUIUIMHE 00ECIEeYMBACTCS BBIIOJIHEHUE CIEAYIOUIMX JONOJHUTEIbHBIX TPeOOBaHUI B 3aBUCHMOCTH OT HWHIUBMIYalbHBIX
0co0eHHOCTEH, 00yUJarOIUXCS:

a) MHCTPYKLUS 10 MOPSAAKY NPOBEICHUS NPOLENYphl OLIEHUBAHUS IPENOCTaBIseTca B JOCTYNHON dopMe (YCTHO, B MUCBMEHHOMN
¢dopme, B mnceMeHHOH popme mpudToM Bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIIYT CYpAOIEPEBOIINKA);

6) noctynHas ¢opMma NPeJOCTaBIEHUS 3aJaHUM OLEHOYHBIX CPEICTB (B HeuaTHOM ¢GopMe, B IedyaTHOH ¢opMme yBeIUUEHHBIM
mpudToM, B redatHoH Gopme mpudTom bpaiins, B hopme IeKTPOHHOTO TOKYMEHTA, 3aJaHNs 3a9UTHIBAIOTCS aCCHCTEHTOM, 3aJaHHs
IPEOCTABIAIOTCS C UCTIOIb30BAaHUEM CYPJIOIEPEBOIA);

B) mocTynHas GopMma MpeoCTaBICHUs OTBETOB Ha 3a/aHus (MHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpPE, MUCHMEHHO
mpudTom bpaiins, ¢ UCIOJIB30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

Ipu mpoBeeHNH TPOIELyPhl OLICHUBAHKS PE3yIbTaTOB O0yUCHHS MHBAIUIOB U JIUI[ C OTPAHMYEHHBIMH BO3MOXXHOCTSMH 310POBBS
npeaycMaTpuBacTCs UCIIOJIb30BAHUEC TCXHUYCCKUX CPEACTB, HGO6XOZLI/IMI)IX UM B CBA3U C UX THAUBUAYAJIbHBIMH 0COOEHHOCTSIMU. DTH
cpencTBa MOrYT OBITh mpefnocTaBieHs! Yenl VY uiaMm MOTyT UCIOIB30BaThCsl COOCTBEHHBIE TEXHMYECKHE cpeicTBa. Ilpu
HEoOXOIMMOCTH WHBAIKAM H JHIAM C OTPaHMYEHHBIMHI BO3MOXKHOCTSIMH 30POBbS IPEIOCTABIACTCS JOTIOIHUTEIFHOE BpeMs JUIs
IMOATOTOBKU OTBE€TA Ha 3ajaHus, IpoLeaypa OLUCHUBAaHUA PE3YJIbTAaTOB 06y‘{€HI/I$[ 0 JUCHUIIJIMHE MOXCT IMPOBOAUTHCA B HECKOJIBKO
9TaToB.

HpOBCI[CHI/IC npoueaypbl OCHHUBAaHUA PE3YJILTATOB 06y‘{CHI/IH UHBAJIMAOB W JIML C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 30POBBA
JOTTyCKaeTCs C HCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.

© ®I'bOY BO «Henl 'V



IIpunoxenue 1

IIprMepbl BADHAHTOB 3aIaHUN K NPAKTHYECKUM 3aHATHAM

basa BoIrpocoB i1 OLIeHKH 0a30BOT0 YPOBHS

HUKOTa He OyIyT TshKenee MpoToHa

11\/?1 ®opmynrpoBKa BOIIpoca Bapuants! oTBeTOB
Beenenne. OCOOCHHOCTH SIBJICHHI B MUKPOMHUPE
1 VYkaxute HeBepHOES(bIC) yTBEpKIeHUE(s1) | 1. B siApE HET DJIEKTPOHOB
2. AP0 COAEPKUT MPOTOHBI U JIEKTPOHBDI,
nocJeaHue 0CcBO0OOKIAIOTCH TpPH Oera-
pacnajge
3. npu Oeta-pacnaze dJIeKTPOHBI 00pa3yIOTCs
HEINOCPEACTBEHHO B MPOIIECCE paciajia
4. B Axpax ¢ ManbIM Z 3apsiji HEJOCTaTOYEH
JUISL yIep KaHusl  3JIEKTPOHOB BHYTPH sAlIpa
5. HEBEPHBIX OTBETOB HET
2 | Vkaxute BepHOE(bI€) YyTBEpKACHHUE(S) 1. B sigpe HeT JJIEKTPOHOB
2. SApO COAEPKUT MPOTOHBI U 3JIEKTPOHBI,
MOCJIEIHUE  OCBOOOXHArOTCA Tpu  Oera-
pacnage
3. npu Oera-pacnajne 3JIEKTPOHBI
00pa3yloTcsi HeMOCPEACTBEHHO B Ipolecce
pacnaga
4. B saapax ¢ Jw00biM 7 3apsajg
HeJ0CTaTOo4eH st yaepKaHUA
3JIEKTPOHOB BHYTPH siipa
5. IPaBUIIbHBIX OTBETOB HET
3 Huxe MIPUBEICHBI pasznuyHble | 1. aIeKTpUYecKui 3apsy
(bu3MYeCKre BETUYNHBI. 2. CyMMapHO€ YHUCJIO IPOTOHOB U HEUTPOHOB
Ectp nm cpenu Hux Takue, KOTOpble He | 3. macca
COXPAaHSIFOTCS npu pacnaze | 4. IeNTOHHBINA 3aps]
PaauOaKTUBHBIX siaep? 5. MOMEHT KOJIMYeCTBa JABUKEHUS
6. BCE COXPAHSIOTCS
7. HA OIHA HE COXPAHSIETCS
4 | Yro Tsaxenee, sapo ypana U-235 wumm | Slnpo ypana
npoaykTel aenenus U-235?
5 Yro Taxenee, sapo kuciaopoga O wnm | IIpoaykTsl qesieHust
MIPOJTYKTHI €r0 pa3JaeneHus?
6 | Kak u3MeHUTCs 3HEpPrusi MOKOsl CUCTEMBI, | 1. yBeIU4HUTCS
COCTOAIEH M3 JBYX SAEp AEUTEpHs], B | 2. yMEHBIIUTCS
pe3yiabTaTe HX COEIMHEHUS B SAApO | 3.  yBEIMYUTCS  WJIA  YMEHBIIUTCA B
renus’? 3aBUCHUMOCTH OT Ha4aJlbHOTO pPacCTOSHUS
MEXIY AJlpaMu AerTepust
4. HE UBMEHUTCS
DKcrepuMEHTaIbHAS TEXHHUKA UCCIEIOBAaHUHN 10 QU3UKE spa
1 MOXHO JM HCNOJB30BaTh ILUKIOTPOH | HEJIb3sI
JUIsl YCKOPEHUS 3JIEKTPOHOB.
2 CKOJBKO BJEKTPOHBI HE YCKOpsA, OHHU | l.3TO crpaBemIMBO BCeraa

2. 9TO CHIpaBCAJIMBO JIA HUKIMYCCKHUX
YCKOpHUTEJIeH
3. 3TO cCHOpaBeAJIMBO  JUIsl  JIMHEWHBIX

YCKOpHUTEJIeH




ITO YTBEPIKIeHHe He BEPHO

Jnst paboTsl LIUKJIOTPOHA
MPUHIUTTHAITIEHO Ba)XKHO, YTOOBI
ocTaBaJicsi(ach) MOCTOSTHHBIM(OM)

4acToTa o0palnleHusi MPOTOHOB
CKOpPOCTh TIPOTOHOB

paaunyc opOUTHI MPOTOHOB

HaINpsHKCHHUE Ha KAaTYIIKE 3JIEKTPOMarHuTa
BCC INCPCUNCIICHHBIC BCJIMYNHBI

Paznenenne 3apsiioB B MOHU3AIMOHHOU
Kamepe, BBI3BIBAIOIIEE TMOSIBJICHUE TOKA
BO BHEIITHEH 1ETTH, TPOUCXOIMT 3a CUET

4.
1.
2.
3.
4.
3.
1.

B3aUMOJICHCTBUS  TTOJIOKUTEIBHBIX
OTpULATCIIbHBIX NOHOB

2. BHEIIHero 3J1eKTPHYecKoro moJjs

3. cnenuanbHO NOJOOPAaHHOW KOHCTPYKLIHHU
AIIEKTPOJIOB

u

4. BHYTpEHHUX JJIEKTPUYECKUX  IOJIEH
aTOMOB T'a3a, HAMOJHSIOLIUX KaMepy
5. BCeX MepeuncieHHBIX (PakTOpoB
B CUMHTWUISIUOHHOM  neTektope | 1. poToaddexra mepBUYHBIX KBAHTOB
PETUCTPUPYIOTCSL ~ raMMa-KBaHTBl  OT | 2. ¢oTonoB, HCIyCKaeMbIX
pallMOaKTUBHOTO UCTOYHUKA. [Ipu 3TOM | BO3OYKIEeHHBIMHI aToMaMu
u3 (OTOKATOJa BBIPHIBAIOTCS JIEKTPOHBI | CHHHTHJLIATOPA
3a cYer... 3. BTOpPUYHOW  SMHUCCHHM,  BBI3BAaHHOMU
(dhoTO3NEKTpOHAMH, POKJIEHHBIMU
MEePBUYHBIMH KBAaHTaMH
4.  BTOPUYHOM  SMHUCCHUU,  BBI3BAHHOU

KOMITTOHOBCKUMH JIEKTPOHAMH
5. BCeX MepeuncieHHbIX (PakTopoB

(OCHOBHBIE CBOICTBA SAEP

1 DJICMCHTAPHBIX YaCTHUI]

Kax HazpIBaroTcs sjipa ¢ OJMHAKOBBIMH
Z, HO pa3nu4HbIMU A?

3neck Z - 3apsA0BO€ 4MCIO Anpa, a A-
MaccoOBO€ YHCJIO.

H30TOIIbI

O0bemM sipa MPOMOPLUOHATEH YHUCITY
HYKJIOHOB, BXO/ISIIIIUX B HETO.
DTO 3HAYUT YTO...?

I. HYKJIOHBI B #AApax YHNAaKOBAHBI
OJMHAKOBOM IJIOTHOCTBHIO

2. 4p0 yCTOMUNBO

3. AApo HE YCTONYHMBO

4. paccMaTpUBaeTCs S,IPO aTOMa reus

5. IpaBUIILHBII OTBET HE IPUBEJICH

C

Kakoil W3 mnpHBEIEHHBIX METOJOB HE
HCIIOJIB30BAJICA Il U3YUYEHUSI Pa3MEPOB
saep?

1. paccessHUE OBICTPBHIX IEKTPOHOB Ha AIPaAX
2. U3MEpEeHHe  CIEKTPOB  H3JIyYEHUs
M€30aTOMOB

3. morsnoieHne OBICTPBIX HEUTPOHOB SAPAMU
4. HU OJTUH U3 TIEPEUYNCIIEHHBIX METOJIOB

5. BCE [IEPEUNCIICHHBIE METO/IbI
HCIOJIb30BAIHCh

6. paccesiHHe PEHTICHOBCKOI0 M3JIy4YeHH s
Ha Aapax

CrabunpHble  siApa - 3TO
YCTOWUYUBBIE K UCITYCKAHUIO....

aapa

1. MpOTOHOB UM HEUTPOHOB

2. anba-yacTHIl

3. OeTa-4acTHUIl

4. 100BIX U3 NMepevYnCcJIeHHbIX
5. raMma-u3Jy4eHus

PannoaktuBHBIN pacnan

Kak MEHSIETCS 3apsiy anpa
paMOaKTUBHOTO M30TOMa mnpu Oera -

YBCJINIUBACTCHA




pacrajie ¢ MCITyCKaHUEeM DJIEKTpoHa?

Kak MEHSETCSA 3apsan sapa
paMOaKTUBHOIO M30TOoMa mnpu Oera -
pacnajie ¢ MCIIyCKaHUEM IO3UTpOHa?

YMEHbLIIAECTCHA

HenpepbiBHBII XapakTep CIIEKTpa
AJNIEKTPOHOB MpHU OeTa- pacmane MOKET
ObITh OOBSICHEH:

1. oOpa3zoBanueMm sjpa B BO30YKICHHOM
COCTOSSHUM C MOCJIEIYIOIIUM HCIyCKaHUEM
ramMma - U3J1y4eHHUs

2. TOIJIOIIEHUWEM DHHEPrUM DSJIEKTPOHOB B

pesyabTaTe B3aUMOJCHCTBHUA € aTOMaMH
paZi0aKTUBHOI'O BEIIECTBA

3. TOpPMOXEHHEM »HJIEKTPOHOB B IOJE
MOKUJAEMOT0 Spa

4. JHEPIrus Oera-pacnmajga  JeJMTCH
cIydyailHbIM  0o0pa3oM  MexX1y Tpems

YACTULIAMH - POAYKTAMM pacnajaa
5. HECOXpaHEHHEM OHHEPIruU B SIAEPHBIX
peakusx

6. IpaBWIbHBIM OTBET HE IPUBENIEH
[IpuBenensl paznuuHble  (usuveckue | 1. aMEKTpUUECKUIL 3apsi
BEJIMYHHBI. 2. CyMMapHO€ YHUCJIO IPOTOHOB U HEUTPOHOB
Ectp 1 cpenu Hux Takue, KOTOpble He | 3. macca
COXPAHSIFOTCS pu pacnaze | 4. IeNTOHHBINA 3aps]
PaauOaKTUBHBIX siaep? 5. MOMEHT KOJIMY€ECTBA JABUKECHUS

6. BCE COXPAHAIOTCS

7. HU OJJHA HE COXpaHseTCs

S nepHble peaku

B XVIII Beke A.JlaBya3be, nmpuMeEHsIs
3aKOH COXPAHCHHUS MAacChl BEIIECTBA,
MPaBWIbHO OOBSICHUI OOXKUTaHHE W
TOPeHHE KaK pEaKIHi0 COCTUHCHUS
BelIecTB ¢ kKuciaopoaoMm. CrpaBe/uyiuB 1
9TOT 3aKOH B SITICPHBIX PEAKITUSIX?

He CIpaBelJIuB

D¢ddexTuBHOE ceueHe B3aUMOICHCTBUS
- 3TO

1. moasi WCHBITABIIMX B3aumMoJeiicTBHe
4acTUll, OTHECeHHAs] K YHCJIY IeHTPOB
B3aMMOJIEHCTBUSI HA eIMHHIE TUIOMATH
MHUIICHU

2. oMb MOBEPXHOCTH Spa

3. oAb CEYCHHUS sapa

4. cyMMmapHas IUIOIIANbL SIIEp HAa EAMHHUIIC
MJIOMIaad MUIICHN

5. BenWuWHA, BBIUHCIAEMas MO Qopmyme
Pezepdopna

. IPaBWJIbHBII OTBET HE MPUBEICH

DddekTuBHOE CEUCHUE SIICPHOI
peaKiuu uMeeT pa3MepHOCTh

. M2

. YacTHna/M>
. Kropn

. JacTuma*m
. cTepaanan®m
. IPaBWIbHBII OTBET HE MPUBEICH

2
2

CocTaBHBIM AAPOM Ha3bIBAIOT...

— | N DN B W=

. IPOMEKYTOYHOE S/IPO0, 00pa3yloiieecs
MpPH 3aXBaTe YACTHIbI, BpeMsl KH3HHU
KOTOPOT'0 MHOT'O 00JIbIlIe XapaAKTEPHOI0




SI/IEPHOT0 BpeMeHH

2. 471p0, COCTOSILEE U3 IPOTOHOB U
HEUTPOHOB

3. mro6oe paguoakKTUBHOE SAPO

4. sapo, Hanpumep, ypaHa - 238, KoTopoe
MO’KET CIIOHTAHHO Pa3JelIUThCs

5. IpaBUJILHBIA OTBET HE MPUBEJICH

€ CHJIbI

S nepHbl
Kaxoe u3 IIPUBEIEHHBIX HIDKE
YTBEPKICHUN HE SABIACTCS

OTJINYUTEIIFHON 0COOCHHOCTBIO SAEPHBIX
cwi1? SlnepHble CUIIBI ...

1 .SIBASIOTCS KOPOTKOACHCTBYIOIITUMU
2.He 3aBUCAT OT 3apsiJia HyKJIOHOB
3.00J1a1ar0T CBOIICTBAMY HACHIILIEHUS

4 3aBHCAT OT B3aUMHOI OpHUCHTAllUKU CIIMHOB

YaCTHI]
5.MBJSIIOTCA EHTPAJIbHBIMH
6.BCce MPUBE/ICHHBIE YTBEP)KICHHS BEPHBI

K wnykioHam oTHOCsTCS (IIpaBHIIBLHEIC
HOMEpa BBEIUTE Yepe3 Mmpooe)

1. aneKTpOHBI

. IPOTOHBI

. anb(da - YacTUIIb!
. HEMTPOHBI

. IO3UTPOHBI

. Tay - TUIIEPOHBI

K depmuonam otHOCcATCS
HOMeEpa uepes mpoben)

... (yxaxwure

. 3JIEKTPOHBI
. IPOTOHBI

. anmb(da - YacTUIIbl
. HEHTPOHBI

. hoTonbI

. HEUTPUHO

. TIN - ME30HBI

NN R W =N R W

Vkaxure, Kakue H3 IEPEUUCICHHBIX
YaCTUI[ OTHOCATCSA K CTaOMILHBIM?

1.boTon

2.37€KTPOH

3.1poTOH

4 HEeWTpUHO

5.BCe nepevncieHHbIe

KakoBa mnpuponma cuii, OTKIOHSIOIIUX
anb(a - 4YacTHIBI OT MNPSAMOIMHEHHOU
TpaekTopuu B onbiTe Pesepdopaa?

1. rpaBUTanIOHHAS

. BCE B PaBHOM CTEINEHU

. JJIEKTPOMATHUTHAS

. siAepHas

. TpaBUTAllMOHHAS U siAepHast

. DJICKTPOMAarHuTHas U siiepHas

Kakpe  xapakTepuCTMKM  4acTUL U
AHTUYaCTHUL] OJJMHAKOBBI?
Homepa mnpaBHIBHBIX OTBETOB BBEIUTE

yepe3 npooel.

. Macca

. DIIEKTPUYECKHM 3apsil
. BpeMs KM3HH

. CIIUH

. MarHUTHBI MOMEHT

AN B W =IONWD R WD

. OapUOHHBIN 3apsiz




baza BOnpoCoB J1sl OLIEHKU CPETHETO YPOBHS

iﬁl ®opMmyaupoBKa BoIpoca BapuanTtsl 0oTBETOB
Brenenune. OcoOOEHHOCTH SIBJICHUH B MUKPOMHUPE
| Kakasg U3 KpUBBIX MOXET IPEIACTaBIATH | 3
3aBUCUMOCTh MAaccChl sij[pa OT ATOMHOI'O
HOMEpa IIpU IOCTOSHHOM MacCOBOM
yucne?
2 BpisicHuth, ycTOMYMBO 1M SApPO € | Aa
MOPSIAKOBBIM YUCIOM Z =10THOCUTEIBHO
WCIYCKaHUs ajb(a-4yacTUIIbI?
3 Ecnu anpy cooOmuth sHepruto, paBHyro | 1. pa3genuTcss Ha  COCTaBIAIOIINE
SHEPrUM CBS3U, TO OHO IIPOTOHBI U HEUTPOHBI
2. UCTIBITAET CHIIbHOE BO30YKIEHUE
3. pa3zaenuTcs Ha 1Ba HEPABHBIX OCKOJIKA
4. mpUMET AIUTUTIICOUIANTBHYIO (hOpMY
5. UCIIYCTUT HECKOJIBKO allb(ha-qacTHIl
6. IpaBUJIbHBII OTBET HE IPUBEJICH
7. pe3yJbTaT 3aBHCUT OT BeJHYHHBI
ITOI IHEPIrUHU
4 Ectp sanpo X (X - cumBon anementa, Z - | 1. Ze
3apsa/10Boe 4MClIo sapa, a A-maccoBoe | 2. Zq
YHUCIIO). - €IMHUYHBIN 3apsia, € - 3apsna | 3. Ae
no3utpoHa. Uemy paBeH 3apsij sapa? 4. Aq
5. (A-Z)e
6. (A-Z)q
5 Ectp sapo X (X - cumBon snementa, Z - | 1. Z kr
3apsA/IoBOe 4YHCIO sapa, a A-maccoBoe | 2. Z a.e.M.
yucio). Yemy paBHa Macca siapa? 3. Akr
4. AaeM.
5. (A-Z) a.e.m.
6. IpaBUJIbHBIN OTBET He IPUBEJEH
6 Ha rpaduke OTMEUEHBI BCE | MPOTOHBI MO3UTPOHBI
CYIIECTBYIOIME CTaOWUIbHBIE siapa. Z -
MOPSAAKOBBIM  HOMep, N - 4ucio
HEUTpOHOB B siape. Aapo ¢ Z =50 N = 51
He cTaOunbHO. Kakue dyacTuipl OHO
MOJXKET
UCIyCKaTh?
DKcrnepuMeHTaJIbHas TEXHUKA HCCIIeIOBaHUMN 110 QU3MKE si1pa
1 PaboTa nukiIoTpoHa OCHOBaHA Ha 1.He 3aBHCHUT OT JHEPIruH YaCTHIbI
COOTHOILIEHUU 2.yBEJIMYMBAETCS C POCTOM SHEPIUH
mv?/R =qvB JaCTHUIIBI
Kaxkoe 3axiroueHre MOKHO CI€NIaTh O 3.yMEHBIIAETCs C POCTOM SHEPTUU
4acTOTE BPaLEHUS YaCTHUIIbI? YaCTHIbI
4.00paTHO MPOTIOPITMOHAIHHA BEIMUNHE
WHIYKIUU
5.HE 3aBUCUT OT MacChl YaCTHUIbI
2 Hcnonb30BaHne BCTPEUHBIX IIyYKOB l.cnenate yCKOpUTENb KOMIIAKTHEE

IIO3BOJISACT

2.MOBBICUTH SHEPTHIO CTATKUBAOITUXCS
YaCTHII
3.yBEITUYUTH YHCIIO HAOJIIOTaeMBIX




SIIEPHBIX PEAKIUI
4.yBeJIMYUTH BO3MOXKHYI Maccy
POKAAIOMIMXCS YACTHI

Kako# u3 npuBeIeHHBIX JETEKTOPOB
MO>KHO MCIIOJIb30BaTh JJIsl pErUCTpalui
OBICTPBIX JIEKTPOHOB?

1. CUMHTWIIISLIMOHHBIN JETEKTOP.

2. razopa3psHbli cueTuuk ['eitrepa.
3. kamepa Bunnbcona.

4. Bce MepeUnCICHHBIE 1ETEKTOPBI

5. Bce nepeYnciaeHHbIe 1eTeKTOPbI,
KpoMe kamMepbl Buiibcona.

. TIOJTYIIPOBOXHUKOBBIN IETEKTOP.

Kakoii 3 npuBeieHHBIX IETEKTOPOB
MOKHO

WCIIOJIB30BAaTh ISl PETUCTPALNH allbda-
yacTuiy?

. CUMHTWIJISILUOHHBIN IETEKTOP

. razopaspsiaHbli cuetyuk ['eirepa
. kKamepa BuibcoHa

. BCe MepeYncIeHHbIe 1eTeKTOPbI
. IOJIYTIPOBOTHUKOBBII IETEKTOP

Kako# u3 nepednciieHHbIX I1ETEKTOPOB
o0ajjaeT HauXy/JIIUM SHEPreTHUECKUM
paspenieHueM?

. HIOHU3AIlMOHHAs KaMmepa
. CUHUHTWJUISIUMOHHBIN IE€TEKTOP

. IPONIOPUMOHAIIBHBIN CYETYUK

. cueTumk I'eiirepa

5. MOJYIIPOBOIHUKOBBIN IETEKTOP

6. y BCeX MEpPEYUCICHHBIX pa3perieHne
OJIMHAKOBO

WD =AW~

Kakoii 13 nepeuncieHHbIX JETEKTOPOB
o0JajjaeT HAaMITy4IIuM SHEPreTHYECKIM
paspernieHnemM?

. AIOHU3AIlMOHHAs KaMepa
. CHMHTWUISILMOHHBIN IETEKTOP

. IPONIOPLMOHAIIBHBINA CUETUUK

. cuetuuk [eitrepa

. MOJIYNIPOBOAHUKOBBIN AeTEKTOP

. Y BCEX MEPEUUCIICHHBIX pa3pelIcHue
OZIMHAKOBO HYKJIOHOB

AN N B W N —

PannoaktuBHBIN pacnaj

Okono Bac Moryr mpoHecTh | T
PaZMOAaKTUBHOIO JJIEMEHTa C KOPOTKUM
NEepUoJOM  mojypacnaga wimd 1 r
PaZMOaKTUBHOIO 3JIeMEHTa C OOJIbIIUM
nepuofoM nogaypacnazna. Kakoir u3 HUX

111 Bac OoJsiee onaceH?

nepBbIi

N3 20 o1MHAKOBBIX PaIMOAKTUBHBIX SIEP
32 | MHMH UCHBITAIO pPaguOAKTUBHBIN
pacnag 10 snaep. 3a cieayrouyro MUHYTY
UCIBITAIOT pacral

1. 10 simep

2.5 anep

3.01 0 10 5 simep

4. 01 0 10 10 smep

5. IpaBUIILHBIN OTBET HE IPUBEJICH

Kakoit uzoron oOpasyercs u3 Li mocne
OJIHOTO OeTa-pacrajga W OJHOro aib(da-
pacnana?

B kauecTBe oTBeTa BBEIMTE Ha3BAaHHE WIIH
3HAaK XMMHUYECKOI'0 3JIEeMEHTa.

reJuu

N - 4ucio paguMoakTHBHBIX sjaep, t -
BpeM.
UTo oTiIMYaeT OJHY KPUBYIO OT IPYTOn?

AKTHUBHOCTD

OCHOBHBIE CBOWMCTBA SIIEP U AIEMEHTAPHBIX YaCTHIL

VYkaxuTe pacrnpenelieHne  IUIOTHOCTH
SJIEPHOM  MaTepUu M IJIEKTPUUECKOTO

1 A-A
2 b-B




3apspa uis  cepuueckoro sapa. A -

3I-A

pacupenenenue depmu , b - | 4b-I
SKCIOHEHLIMAJIbHASL 3aBUCUMOCTb, B -
JIMHEWHas 3aBUCUMOCTh, I - 4acTh BETBU
rUnepOoIbL.

OtBet B bopme qHCla,
COOTBETCTBYIOIIETO BAPUAHTY
COCTAaBJICHHOMY M3 T1ap.

Kakas wu3 nmnpuBeneHHbIX  BenM4uH | 1. Macca

HETOCPEIICTBEHHO CBsizaHa ¢  (opmoit
aapa

2. MarHUTHBIA MOMEHT

3.  KBaJApPYNOJbHBIA JJIeKTPUYECKUN
MOMEHT

4. YeTHOCTH

S. MpaBUJIbHBIN OTBET HE IPUBEJICH

Ecau 4wucna IIPOTOHOB H HeﬁTPOHOB B
AAPC YCTHLIC, TO CIIMH sAJipa B OCHOBHOM
COCTOsSHMHU ...

PaBeH HYJII0

Kako# nopsiiok MMeroT pa3Mepbl CPEIHUX
U TSDKEJBIX saep?
OtBet npusectu B CU.

1E-14

CedyeHue Kakoro W3  MPHUBEICHHBIX
MPOLIECCOB MOXKHO ONMHUCATh (OPMYJIOH S
= 3,14R,*?

I. VYnopyroe paccesHue MNOpPOTOHOB Ha
Aa1pax

2. VYopyroe paccesHuE MEJIEHHBIX
HEHUTPOHOB HA sAJIpax

3. Heynpyroe paccesinue OBICTPBIX
HEeHTPOHOB Ha sIAPax

4. VYnopyroe paccessHUE DJIEKTPOHOB Ha
a1pax

5. Ynopyroe paccesHHE 3JIEKTPOHOB Ha
a1pax

6. Bo Bcex yka3aHHBIX CiIydasx

7. Hu B OTHOM M3 yKa3aHHBIX CIIy4acB

Snepuslie pea

KIUU

Ceuenne 00pa3oBaHusl COCTaBHOTO si/ipa

pu 3axBare HEUTpOHA HOCHUT
PE30HAHCHBIN

Xapakrep. Maxkcumym CEUYEHUs
IMPUXOAUTCA

Ha sHepruto Eo , mpu koTopoii (koTopas)

1. oJHepruss  BO30y:KJAeHHS  sApa
COBIIaJiaeT C OIHUM M3 YPOBHeH sApa

2. sHeprusi BO30YKJICHHUs siIpa COBIAIAET
C DHEPrUeH CBSI3U HEUTPOHA

3. paBHaA YHEPTUH CBSI3M HEUTPOHA B SpPE
4. paBHa cCpegHEW DOHEpPruM  CBSA3M,
MIPUXOISALIEHCS HA HYKJIOH

5. IpaBUIILHBIN OTBET HE IPUBEJICH

OHeprus peakuuu - 3TO

1. pa3HOCTBH MeXKIY MOJYYEeHHOH B

peaKu My IHepruei u 3aTpavyeHHon

JHepruei

2. sHeprus, BhIAEISIOIAsACS B pEaKLUu B

BUC KHHETHYECKOM OHEPrun
PAa3JICTAOINUXCS YaCTUL]

3. moJyIHas HEPrusi MPOILYKTOB pEaKLUU

4. 3aTpaThl PHEPTUU HA OCYIIECTBICHUE

peakuuu

5. 3Heprus B3auMOJEHCTBUS YaCTHLI,

YYacTBYIOUIMX B PEAKIUU




6. MPaBUJIBLHBINA OTBET HE MPUBEJICH

Bo03M0HO 7111 pe30HaHCHOE BO30YKICHHE
sapa Co-57 ramma- JydaMd 53TOTO JKe
paAMoaKkTUBHOIO  u3oToma?  DHeprus
HcnyckaeMbix KBaHTOB 14.4 k3B, cpengnee
BpeMs JKU3HU BO30YXKJIEHHOTO ypoBHs 10

¢

HE€ BO3MOKHO

S nepHble cuibl

Kakue W3 mepeurciIeHHBIX 4YacTHI[ He
OTHOCSITCS. K WMCTUHHO JJICMEHTapHBIM B
HacTosmee BpeMs (B TOM CMBICIIE, YTO
OHM COCTOAT U3 JIPYIHMX H3BECTHBIX
4acTHIl)?

1. mporon
2. HeWTPOH
3. MIOOH
4. n1u-Me30H
5. 3NEKTPOH
6. horon

Peakuust p + e- --> n Bo3MoxHa?
Boibepute  mpaBWIIbHBIE  3AKIIOYCHUS
OTHOCHUTEJIBHO BO3MOXHOCTH PEAKIIUH.

1. BO3MOXHa, T.K. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsi/ia BHIIIOJIHEH

2. BO3MOXKHA, €CIIM HSHEPrusi SIEKTPOHA
JI0OCTaTOYHA BEJIMKA

3. He BO3MOKHA HH THPH KaKHX
YCI0BHAX

4. BO3MO)XHA BCeria

SnepHble CUIIBI 3aBUCAT OT CIIMHA. DTO
BBITE€KAET U3 (PAKTOPOB, IPUBEIEHHBIX
Huxe. Kakxoil n3 gpaxTopoB kK HUM He
OTHOCHUTCS?

1. 01HO U TOXE AP0 C pa3TUUHBIM

CIMHAaMU 00J1aZaeT pa3IMyHbIMU
SHEPTUSMU CBS3H.

2. paccesiHHME HEUTPOHOB Ha MTPOTOHAX

YYBCTBUTEIBHO K OPUEHTAIMSAM CIIMHA

3. 0COOEHHOCTH paccesiHHUsI HEUTPOHOB Ha

MOJIEKyJIaX BOJIOpOJIa

4. MATHUTHBIEC MOMEHTHI (HAapUMep y

JAeliTOHA) He a]/INTUBHBI

B npupoze cymecTByroT 4eTbipe Buia
B3aUMOJECUCTBUI

a) CWIIbHBIE sIepHbIe B3auMoecTBus Fs
0) cnabsie Fen

B) 2JIEKTPOMarHuTHele Fam

I') rpaBUTallMOHHbIE FTp

Ecnu ucnonb3oBaTh CHUCTEMBI €MHMII, B
KOTOPBIX  XapaKTEPUCTHKH  KOHCTAHT
B3aUMOJICHCTBHUA, COOTBETCTBYIOIIUE
3THM CHJIaM, Oe3pa3MepHbI, TO MBI
MOJTyYUM CJIEJYIOLINE COOTHOIICHUs (IUIs
B3aWMOJICHCTBHSI BHYTPH sipa  JIBYX
HYKJIOHOB).

1. Frp <Fca < Fam < Fa
2. Fa <Fam <Fcn <Frp
3. Frp <Fam < Fcn <Fs
4. Fcn <Fom <Frp <Fsa
5. Fa <Fsm <Fcn <Frp
6. Fcn < Fam < Frp <Fsa

S nepHble B3auMOJEHCTBUS MOKHO
00BACHUTE:

1. 0OMeHOM MeK1Yy HYKJIOHAMM IH -
Me30HAMM.

2. UCITyCKaHWEM | TIoTJIoeHneM (poToHa
HYKJIOHAMH

3. 0OMeHOM MeX Ay HyKJIOHAaMH MIO -
ME30HaAMHU

4. B HaCTOAIIMI MOMEHT HET IOCTOBEPHOM
TEOpHUH, OOBICHSIOIICH

sJIEpHbIE B3aUMOJICHCTBUS.




NpaBWIBHBII OTBET HE IPUBE/ICH.
HYKJIOHBI 0OMEHUBAIOTCS (YOHOHAMHU

Kakoe cBOMCTBO s/IepHBIX CHUJI TTO3BOJIAIIO
paccMaTpuBaTh MPOTOH U HEUTPOH Kak
JIBA COCTOSIHUSI OJHON U TOU K€ YaCTHULIBI?
S nepHbie cumebl:

5.
6.
1. HEe IeHTpaIbHbI
2. 0071a10T CBOMCTBOM HACKIIICHUS

3. 3aBUCAT OT CIIMHA

4. He 3aBHCAT OT YJIEKTPUIECKOT0
3apsaa B3auMOJAedCTBYIONIUX YACTHI
5. UIMEI0T OOBEMHBIN XapaKTep

6. cpeiv MPUBEICHHBIX TAKOTO HET

baza KOHTPOJIbHBIX 3aI[aHI/II71 JJIs1 OOCHKHW BBICOKOI'O YPOBH:I

Ne
/
o

dopmyaupoBKa Bompoca

BapI/IaHTBI OTBCTOB

Beenenne. OcoOEHHOCTH SIBIICHUI B MUKPOMUDE

Onpenenutb € MOMOUIBIO  TaOIMYHBIX
3HAQYEHUI MacC HYKJIHIOB JHEPTUI0 CBS3U
HeiiTpona B spe 2'Nejo

6.759 M>B

Omnpenenutb ¢  MOMOIIBIO  TaOJUYHBIX
3HAYCHUH MacC HYKIHUJIOB DHEPTHUIO CBS3U Ol-
yacTuisl B aape 2'Nejo

7,348 MB

[Ipu pamuoakTUBHOM pacmazge sapa 2°Rass
BBUICTACT o-4yactuna . l3BecTHo, 4TO B
oOpasue paaus Maccoil 1 Mr Kaxmayro
cekynay pacmagatorcs 3,7 - 107 agep.  a-
YaCTHIIbl BhIJIETAIOLINE U3 3TOr0 o0pasiua 3a 2
yaca, UMEI0T cyMMapHyto sHepruio 205 mJIx.
Kakyto sHepruto nmeer kaxzjas o-dactuuna?
OtBer mnpuBenute B K3B ¢ TOYHOCTBIO
+100x3B.

4800 x3B.

IIpn paarOaKTUBHOM pacraze
anpa 2?°Rags BbIIETaeT (-4acTULA C dHEpPrueit
4800 k3B. U3BectHO, uyTO B 0Opasue paaus,
mMaccod 1 MKr, Kaxayl  CEKyHIY
pachafaTcs 3,7-10* sanep. Kakyro
CYMMapHyI0 D3HEPrui0 HUMEIOT 0-YacCTHIIbI,
obOpasyrommuecst B 3ToM obpasme 3a 1 gac?
OtBer npuBeaute B Mk, okpyriure 1o 1
3HAKa MOCJIE 3alsTOM.

0,1 m/I:x

Onpenenuth € MOMOIIBIO  TaOIHYHBIX
3HaYCHUH  MacCc  HYKIWJIOB  DJHEPTHIO,
HEOOXOMMYIO JIJIsl pasaeneHus aapa '°Os ua
YEeTHIPE OJIMHAKOBBIC YAaCTHUIIBI.

14.439 M»>B

SKCHepI/IMCHTaHBHaH TEXHHKA UCCISAOBAaHUN IO (I)I/I3I/IKC AApa

C Kakoi OTHOCHUTEJILHOM Hamo COMMXKaTh
KPUCTAITMYECKUI HWCTOYHUK, COAEpKaIlnun
Bo3OyxaeHHole siapa  Ir-191  (oHeprus
Bo30Oyxkaeauss 129 wdB), ¢ wMwuieHslo,
coaepxarieit ceodoansie sapa Ir-191, uToOsr
HaOII0IaTh  MaKCHMajlbHOE  IIOTJIOIICHHE
raMMa-KBaHTOB B MUIIICHU?

10 cm/c




B wmwmaapudeckoM — mponopiuoHansHOM | 0,7 Mc
CUYETYHKE MyYOK YaCTHUI] 00pa3yeT 0ObeMHYIO
noHnzaiio. OIECHUTh BpeMs coOMpaHus
HWOHOB B TAaKOM CUCTYHKE, HAMTOJHCHHOM IPH
HOpMaJIbHOM JaBiieHuH. Paauyc karona 1 cm,
paguyc anoma 0,02 cm, pa3HOCUTH
MOTEHIMAJIOB MEXIYy aHOIOM M KaTOJOM
2500 B, MHOABMXHOCTH IIOJIOKHUTEIBHBIX
1oHoB aprona 1,4 cm?/(B ¢)

OmvH M3 caMbIX COBpeMeHHbIX MeToxoB | 1,5 100 em2 ¢!
orpeziesieHUs] BPEMEHU KU3HU HEUTPOHOB 1O
OTHONIICHHIO K OeTa-pacmajy COCTOUT B
M3MEpPEHUH YHMClIa MPOTOHOB, 0OOPA3YIOMIMX
IpH TIPOJIETE MEJICHHBIX HEUTPOHOB depe3
OPOMEXYTOK  (POKYCHUPYIOLIUN  CHUCTEMBI
JeTeKTopa  NpoTOHOB.  Hawtm  4mcno
MPOTOHOB, MOCTYMAIIINUX Ha JIETEKTOp, €CIU
JUIMHA TIPOMEXYTKAa, B KOTOPOM IPOTOHBI
pacnanairorcs, paBHa 20 cMm, TIOTOK
MEJUICHHBIX ~HEUTPOHOB 108 em? ¢l
CKOPOCTh HEUTPOHOB 2 KM/C, 3 (HEKTUBHOCTh
coopa poroHoB 100%.

OCHOBHBIC CBOMCTBa AACP U 3JICMCHTAPHBIX YaCTHI]

Onpenenutb Maccy szpa auTus, ecid macca | 7,01436 a.e.m
HEUTpanabHOro aroma jutus pasHa 7,01601 a.

€. M.
ITokousieecs ANPO panona *?%sRn | 291 km/c
BBIOPOCHJIO O-9aCTHILy CO CKOPOCTBIO V=16
Mwm/c. B kakoe sApo TpeBpaTUIOCH SIIPO
panoHa? Kakyro CKOpOCTb Vi MOIYYHUIIO OHO B
pe3ynbTaTe OTaaum?

Kakyro CKOPOCTH \% npuobpetaet | 3,25 m/c
NepBOHAYAIILHO MOKOUBIIUHCS aToM
BOJIOpOJa IpU  HCIycKaHUU  (poToHa,
COOTBETCTBYIOLIIETO TOJIOBHOW JIMHUU CEpPHUU

Jlaiimana?
Kakyro CKOPOCTh v npuobperaet | 0,6 m/c
NEpBOHAYATIBHO MMOKOWNBIITHUICS aToOM

BOJIOpOJla TpU  HCOycKaHuu  (oToHa,
COOTBETCTBYIOIIETO TOJIOBHON JIMHHWH CEPHUU
baibmepa?

PannoaktuBHBIN pacnaj

Kaxkast monst pannoakTUBHBIX sifiep kobanbta, | 0,25
nepuoj Tmoiiypacnaaa KoTopbix 71,3 mHs,
pacrazuercst 3a Mecsil?

Ckonbko P-uactur; wucmyckaer B Tedenue | 1,13 101 jer
oxHoro yaca 1,0 mMxr m3otoma Na?*, mepuon
1oJlypacnasa KoToporo paseH 15 u?

Haiitu mocrosHuyro pacnaga u  cpexnee | 0,9 105 ¢
BpeMs KH3HU PaJHOaKTHBHOrO n3otomna Co’’,
€CIIM  HM3BECTHO, 4YTO €ro aKTHBHOCTb
ymenbmaercss Ha 4,0% 3a wyac? Ilpoaykr




pacrajia HepaJuOoaKTHBCH.

Ipenapar U?®*maccer 1,0 r©  wusmydaer
1,24*10* a-yacTHIl B cekynay. Haiitu nepuon
nojiypacmnajaa 3TOro M30ToNa U aKTUBHOCTh
npenapara.

4,48 10° aer

Onpenenuth € MOMOMIIBIO  TaOIHYHBIX
3HAYCHWH Macc aTOMOB CKOpOCTh sijpa,
BO3HUKAWOIIET0 B pe3yibTare K-3axBara B
atome Be’, ecniu oyepHee A1po OKa3bIBaeTCs
HEMOCPEICTBEHHO B OCHOBHOM COCTOSTHUH.

40 xm/c

SlnepHble peakiu

Heittpon wucneiTan ymnpyroe coylaapeHue ¢
MEPBOHAYAJIBHO TOKOMBUIMMCSL JIEMTOHOM.
Ornpenenutb A0 KUHETHYECKON HSHEPrUu,
TEepsieMyl0  HEHUTpOHOM  TMpu  J0OOBOM
COyJapeHuu

0,89

Onpenenutsb 3Ha4YeHUe MaKCUMaJIbHO
BO3MOJXKHOTO yIJIa, HA KOTOPBIN PacCenBaeTcs
JNEUTOH MpU  YOPYroM COYAApeHHH C
NEePBOHAYAILHO MOKOWBIIMMCS IPOTOHOM.

30°

Haiiti sHepruio cBsi3u sipa, KOTOPOE UMEET
OJIMHAKOBOE YHCJIO MPOTOHOB U HEUTPOHOB M
panuyc, B MOJATOpa pa3a MEHbIIUH pajuyca
anpa Al

56 M>B

BHIYHCIIUTE JHEPTHIO, HEOOXOAUMYIO IS
pasnenenus sapa Ne?’ ma nse o-yactuusl u
anpo C'2, ecrtu M3BECTHO, YTO DHEPIUM CBS3HU
Ha omuH HyKkIoH B sapax Ne®®, He'w
Cc? paBHbI cooTBeTcTBeHHO 8,03, 7,07 1 7,68
Mb5B.

11,88 a.e.m.

S nepHble cusl

Ornpenenutsb KHHETHYECKYIO suepruio | 4Q/A
JIOYEpHETo s/ipa, 00pa3yrolerocss npu aiabda-
pacraje siipa ¢ MacCOBBIM YHCIIOM A. DHeprus
anbda-pacnana Q.

Kaxkue n3 HIkecneyrommx mporeccoB 1,2,3

3ampenieHbl 3aKOHOM COXPaHEeHHsI IENTOHHOTO
3apsiza:

)n—pt+te +v;

Dnt > put+e +e’;

)T —-ptv;

4)p+e —>n+v;

S)ut > et tv+yv;

6) KK — p +v?




24.

25.
26.
27.
28.
29.
30.

Bonpocsl k 3k3ameny
DHeprus CTOJIKHOBEHHUS YacTUll, HeoOXoauMasi Jis POXKIACHHSI HOBOM YaCTHUIIBI C 3a/IaHHOM
Maccou.
[IpuHUUMITBI 1EWCTBUSA U OCHOBHBIE TAPAMETPBI COBPEMEHHBIX YCKOPUTEIIEH.
B3aumoneiicTBue U31y4eHH ¢ BEIECTBOM (3apsKEHHBIE YaCTULIbI, FTaMMa-U31y4eHHE).
Meronbl peructpauuu u3nydeHui. CYETYMKM 3JIEMEHTapHbIX YAaCTHIl, CJIEAOBbBIC
JIETEKTOPBI.
Maccsl, 3apsiibl, pa3Mepsl A11€p, METObI X U3MEPEHHUS.
CnuH 1 MarHUTHBIA MOMEHT.
®opwma sigpa. YetHOCTh. MoOI€NIM AaTOMHBIX SIIEP.
Mogenu aroMHbIX sep. KanenbHas Mozensb.
Mogenu atromubix sigep. @opmyna Belzekkepa 1uis Mace saep.
Mopnenu atoMHBIX sep. O0omodedHast MOICIb.
Tunel pacniaga. OCHOBHOM 3aKOH PaJiMOaKTUBHOTO pacIa/ia.
3aKOHOMEPHOCTH alib(ha-pacrajga U UX KBAHTOBO-MEXaHHUECKOE OOBSICHCHHE.
bera-pacnazg. Crnektp 6eta-yactuil. Macca HEUTPHHO.
I'amma-u3znyuenue suep.
Snepnas uzomepus.
Dddext Meccbayspa u ero npuMEHEHHE B (PU3HKE U TEXHHKE.
OO01re 3aKOHOMEPHOCTH SJIEPHBIX PEaKIHil.
DHeprus Bo30YKICHHS COCTAaBHOTO si/Ipa. DHEPreTHUECKask 3aBUCUMOCTh CEUCHUSI.
OCHOBHBIE IPOLIECCHI B3AUMOJICHCTBHS HEUTPOHOB C SIAPAMH.
Oco0eHHOCTH peaKINK MO ACHCTBUEM 3apsIKEHHBIX YaCTHII.
[enenue TsokenbIx saep. banaHc sHEpruu U MEXaHU3M JIEJICHUSI.
Kputnueckunii pasmep akTUBHOM 30HBI pEaKTOpa.
CBoiicTBa SAEPHBIX CHJI KaK pe3yJabTaT HM3YYEHHUS CBSA3aHHOTO COCTOSIHUS, HYKJIOH-
HYKJIOHHOTO PacCesHHS.
Panuyc neWcTBust SAEpHBIX CHII, 3apsaoBasi HE3aBHUCUMOCTb, 3aBUCHUMOCTb OT CIIMHA,
OOMEHHBIN XapaKTep sIACPHBIX CHIL.
Me3oHHas TeOpHs SAEPHBIX CHIL.
Krnaccudukanus aneMeHTapHbIX YaCTHI] IO THUITY B3aUMOICHCTBHS.
JlenToHBL.
DKCIEePUMEHTAIBHOE JI0KA3aTeIbCTBO CYIIECTBOBAHUS HEUTPUHO.
KBapkoBoe cTpoeHue aapoHOB.
Enunas Teopust B3auMOIEHCTBUA.



IIpuMepsbl 3K3aMeHAUMOHHBIX 3aJaHUI

rlﬁl dopMynHrpoBKa Bonpoca Bapuantsr oTBeTOB
1 Ectp sanpo X (X - cumBo aniemenTa, Z - | 1. Ze
3apsiIoBOe 4HCIO siapa, a A-maccoBoe | 2. Zq
YHUCII0). q - SAMHUYHBINA 3aps, € - 3apsa | 3. Ae
no3utpoHa. Yemy paBeH 3apsa sjapa? 4. Aq
5. (A-Z)e
6. (A-Z)q
2 Kaxkoii U3 npuBeIeHHBIX JETEKTOPOB l. CHMHTUIUISSIUOHHBINA IETEKTOP
MOKHO 2. razopa3psIHbIi cueTuuk [ eiirepa
WCIIONIb30BATh AJIsl peructpanuu anbda- | 3. kamepa Bunbcona
qacTui? 4. Bce mepevncieHHbIE 1eTEKTOPbI
5. IOYNIPOBOTHUKOBBIN JETEKTOP
3 Ecnn uyucna npoTOHOB M HEUTPOHOB B | paBeH HYJIIO
SJIpe YeTHBIC, TO CIHH sIpa B OCHOBHOM
COCTOSIHHH ...
4 DHeprusi peakuuu - 3TO 1. pa3HOCTH MeKAY MOJTYYCHHOH B
peakuuM 3Hepruei U 3aTpavyeHHon
JHepruei
2. SHEprus, BbIICISAIONIASICS B PEAKIIUU B
BUJIC KHHETHYECKOH dHEPTUU
pa3NeTaoIIUXCs YaCTHI]
3. moxHas YHEPrus MPOAYKTOB PEaKLIUU
4. 3aTpaThl YHEPTUU HA OCYIIECTBIICHNE
peakuuu
5. BHeprus B3aUMOAECHCTBHS YaCTHIL,
YYaCTBYIOIIUX B pEaKIINU
6. IpaBWJIbHBIN OTBET HE NMPUBEJICH
5 SnepHble B3aUMOIEUCTBUS MOKHO 1. 0OMeHOM MexkIy HYKJIOHAMH ITH -
OOBSCHUTD: Me30HAMM.
2. UCITyCKaHUEM U TIOTIIONEHHEM (POTOHA
HYKJIOHAMH
3. 0OMeHOM MEXIy HYKJIOHAMU MIO -
ME30HaAMH
4. B HACTOSILIUA MOMEHT HET
JIOCTOBEPHOMW TEOPUH, OOBSICHSIOMIEH
sIIEPHBIE B3aUMOJIEHCTBHUSL.
5. IpaBUJIBHBIN OTBET HE ITPUBE/ICH.
6. HYKJIOHBI 0OMeHHMBaIOTCs (HOHOHAMHU
6 B nunuHapraeckom | 0,7 mc
MPOMOPIUOHAIIBHOM CUETYMKE ITYYOK
YaCTHIL oOpazyer 00BEMHYIO
MOHU3ALINIO. OueHuTb BpeMsi

coOMpaHusi MOHOB B TAaKOM CYETYHKE,
HAIIOJIHCHHOM npu HOPMaJIbHOM
nasienuu. Paguyc karoga 1 cM, paauyc
anona 0,02 cMm, pa3HOCUTH MOTEHLHUATIOB
MEXIy aHogoM u karogom 2500 B,
MOJIBMKHOCTDL  ITOJIOJKHTCIBLHBIX HOHOB
aprona 1,4 cm?*/(B ¢)




Kakyio ckopocte Vv  mpuobperaet
IIEPBOHAYAJIBHO  [MOKOMBLIMKCS  aTOM
BOJOpPOJa MpH UCHYCKaHUU (OTOHA,
COOTBETCTBYIOLETO TOJIOBHOM JIMHUU
cepuu bansmepa?

0,6 m/c

CKONBKO ~ f-9yacTUIl]  HUCIYCKaeT B
TeueHue ojHoro 4vaca 1,0 MKr uzorona
Na?*, mepuwox momypacmaga KOTOPOTO
paBeH 15 4?

1,13 10" ser

Haittu sHepruro cBsA3M sapa, KOTOPOE
MMEET OJIMHAKOBOE YHCJIO MPOTOHOB M
HEUTPOHOB U PAJUYC, B MOJTOpa pasza
MEHBILINN paguyca sapa Al%.

56 Mh>B

10

Kakue u3 HIKeCIeayromuX mporeccoB
3aIpeICHbl 3aKOHOM COXPaHEHUS
JICTITOHHOT O 3apsia:

Dn—op+e +v;

)t > put+e +e’;

R F A TR R VA

4)p+e —n+v;

Sypt—-et+tv+v;

6) K— pu +v?

1,2,3




WO RE WD =

24.

25.
26.
27.
28.
29.
30.

IIpunoxenne 2

TunoBbie KOHTPOJIbHbIE BONPOCHI JI1 IPOMEKYTOYHOM aTTeCTAlMU
DHeprus CTOJKHOBEHUS YacTHUll, HEOOX0AUMas Ui POXKACHUSI HOBOM YaCTHIIbI C 3aIaHHOM Maccoil.
[IpuHUUMIIBI AEUCTBUS U OCHOBHBIE ITAPAMETPhl COBPEMEHHBIX YCKOPUTEIIEH.
BsaumopeiicTBue U3Iy4eHHi ¢ BEIIECTBOM (3apsKEHHBIE YAaCTHIIbI, TaMMa-U3TyYeHHeE).
Meroasl peructpanuu u3iydeHuil. C4eTUUKHU JIEMEHTAPHBIX YACTHII, CIIEIOBBIC IE€TEKTOPHI.
Maccbl, 3apsabl, pa3MepHI s1ep, METOIbI UX U3MEPEHUSI.
CnuH ¥ MAarHUTHBIA MOMEHT.
®opwma siapa. YetHOCTh. MoOJiesT aTOMHBIX SJIED.
Mogenu aroMHbIX snep. KanenbHas Mozenb.
Mogenu aroMubIX sifep. @opmyna Belinzekkepa 11 Mace siaep.
Mopenu aromusbIx saep. O6o1ouedHass MOIEIb.
Tunel pacniaga. OCHOBHOM 3aKOH PaJIMOAKTUBHOTO PacIajia.
3aKOHOMEPHOCTH allb(a-pacraga ¥ UX KBAHTOBO-MEXaHHUECKOE OOBSICHCHHUE.
bera-pacnazn. Cnektp 6eta-yactui. Macca HEUTPHHO.
I'amma-uznydenue sauep.
AnepHas uzomepus.
Dddext Meccbayspa 1 ero npuMeHeHne B QU3UKE U TEXHUKE.
OO0111e 3aKOHOMEPHOCTH SJIEPHBIX PEAKIUH.
DHeprust BO30YKIEHUsI COCTABHOTO si/ipa. JHEPreTHYeCKasi 3aBUCUMOCTh CEUCHHUS.
OcHOBHBIE POLECCHI B3AUMOJICHCTBHS HEUTPOHOB C SIAPAMH.
Oco0eHHOCTH PeaKINH MO JCHCTBUEM 3apsHKEHHBIX YaCTHII.
Jlenenue TsokenbIX anep. bananc 3Hepruu U MexaHu3M JEJICHHUS.
Kputnueckuit pasmep akTHUBHOM 30HBI pEaKTOpA.
CBoiicTBa SIAEPHBIX CUJI KaK pe3yjbTaT M3YYEHHUs CBSI3aHHOTO COCTOSIHUS, HYKIOH-HYKJIOHHOI'O
paccesiHusl.
Pamuyc nmeificTBUS sSAEpHBIX CHUII, 3apsiioBas HE3aBHUCHUMOCTh, 3aBHCHUMOCTh OT CIIHMHA, OOMEHHBIH
XapaxkTep SIACPHBIX CUJL.
Me3oHHas TeOpust AAECPHBIX CHIL.
Knaccudukanms meMeHTapHbIX YaCTHIL IO TUITY B3aMOJICHCTBHSI.
JlenToHBI.
DKCIEePUMEHTAITBHOE JI0KA3aTEIbCTBO CYIIIECTBOBAHUS HEUTPHHO.
KBapkoBoe cTpoeHue agpoHOB.
Enunas Teopust B3aMMOJIEHCTBHS.



TunoBbie KOHTPOJIbHBIC 3a1aHUA 1JIA HpOMe)l(yTO‘lHOﬁ aTTeCTalluu

BOJOpPOJAa  MpU  HCHycKaHuu  (HOTOHa,
COOTBETCTBYIOIIETO TOJOBHOM JIMHUM CEpUU
banbmepa?

rJ[\/@n ®opMynHpoBKa Bopoca Bapuantsl oTBETOB
1 Ects sapo X (X - cumBon snemeHta, Z - | 1. Ze
3apsa0BOE YUCIIO siipa, a A-MacCcoBOE YUCIO). | 2. Zq
q - €AMHUYHBIN 3aps], € - 3apa] Mo3uTpoHa. | 3. Ae
Uemy paBeH 3apsin sapa? 4. Aq
5. (A-Z)e
6. (A-Z)q
2 Kako# u3 npuBeIeHHBIX J€TEKTOPOB MOKHO 1. CUMHTWIIALMOHHBIN 1€TEKTOP
UCIOJIb30BAaTh JJI PErUcTpalnuu anbda- 2. razopa3psaHblil cuetuuk ['eiirepa
qacTui? 3. kamepa Bunbscona
4. BCe mepevnc/ieHHbIE 1eTeKTOPDI
5. MOTYNPOBOJHUKOBBIN IETEKTOP
3 Ecny uuciia mpoTOHOB M HEUTPOHOB B AJIpE | paBeH HYJII0
YeTHhIE, TO CIOHH SApa B  OCHOBHOM
COCTOSIHUH ...
4 DHeprust peakiuu - 3To 1. pa3HOCTH MKy MOJYYEeHHOH B peakuuu
JHepruei u 3aTPpayeHHOl JHepruei
2. SHEprus, BbIACISAIONIASICS B PEAKIIUU B BUJIC
KMHETHYECKOUN 3HEpruu
pa3JIeTAIOIINXCS YaCTHUL]
3. monHasi 3HEPrus MNPOAYKTOB PEaKLUU
4. 3aTpaThl YHEPTUU HA OCYIIECTBIICHUE
peakuuu
5. BHeprus B3aUMOAECHCTBHS YacTHIL,
YYaCTBYIOIIMX B pEAKIIUU
6. IpaBWJIbHBIN OTBET HE NMPUBEJICH
5 SnepHble B3aMMOIEUCTBUS MOKHO 1. 0OMeHOM MexkTy HYKJIOHAMU ITH -
OOBSACHUTD: ME30HAMM.
2. UCITyCKaHUEM H TIOTIIONIEHHEM (POTOHA
HYKJIOHAMH
3. 00MeHOM MEXIy HYKJIOHAMHU MIO - ME30HaMHU
4. B HaCTOSIIIMH MOMEHT HET JIOCTOBEPHOM
TEOpHUH, OOBICHSIOMICH
sIEpHBIC B3aUMOJICHCTBUA.
5. IpaBUJIBLHBINA OTBET HE MPUBE/ECH.
6. HyKJIOHBI 0OMEHHBaTCs (POHOHAMHU
6 B wmwmHapudeckoM  nponopuroHaibHOM | 0,7 mc
CYETUHKE ITYyYOK YacThIl 00pazyeT 00bEMHYIO
noHm3anuio. OIeHUTh BpeMmsi coOupaHHs
MOHOB B TAaKOM CUETYHKE, HAIOJIHEHHOM TIPH
HOpMaJIbHOM JAaBiieHuu. Paguyc karoga 1 cwm,
pamnyc amoma 0,02 cMm, pa3HOCHTH
MOTEHIMAJIOB MEXAY aHOJOM U KaToJ0M
2500 B, mNOABMXHOCTH ITOJIOKUTEIIHLHBIX
1oHoB aprosa 1,4 cm%/(B c)
7 Kakyro CKOpOCTH v npuobperaet | 0,6 m/c
MepBOHAYAIBHO MOKOUBILIUNCS aToM




Ckonpko [-yacThll HCIYCKaeT B TEYCHHE
oxnoro 4aca 1,0 Mxr msoroma Na?*, mepuos
rnoJjypacmnajaa KOToporo paBeH 15 u?

1,13 10'5 ner

Haiitu 3HEpruio cBs3u siapa, KOTOPOE UMEET
OJIMHAKOBOE YHUCJIO MPOTOHOB U HEUTPOHOB U
panuyc, B NOJTOpa pa3a MEHbIIMK paguyca
spa A%,

56 Mh>B

10

Kakue u3 HIDKeCIeAyIOMHMX MPOLECCOB
3arperieHbl 3aKOHOM COXPaHEeHHUSI
JIETITOHHOT O 3apsiaa:

n—opt+e+v;

)nt > ut+e +e’;

3w - +v;

4)p+e —n+v;

S)ut - et tv+y;

6) Ki— u +v?

1,2,3




03.03.02 ®usuka, npopuiab OU3NKa KOHACHCHPOBAHHOIO COCTOSIHMS BelIECTBA,
Du3uKa aTOMHOIO0 A/IPa M JJIeMeHTapHbIX YacTul, 2022 ron Hadopa, ounas ¢popma
00y4YeHus

[IpopekTop no yueOHo# padote yTBepxaeHo 30.05.2022 B.E. ®enopos

VY4eHbIM cOBETOM (PU3NYECKOTO (aKyyIbTeTa

[Ipotokon 3acenanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBera

¢dusnyeckoro gaxynbreTa COIJIaCOBaHO JI.A. 3axappeBud

3acenanuem Kadeapsnl 001eil U TeopeTHIECKON UK

[Iporokon 3acenanusa Ne 07 ot 21.04.2022

3aBenyromuii kadeapoi COITIACOBAaHO A. E. Maiiep

ABTOp (COCTaBUTEIb) B. C. KpacHukoB

Crpykrypa paGodeili mporpamMMbl COOTBETCTBYeT npuka3y pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1



