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Pabouas IporpaMma JUCHUTIUINHBI "®du3rKa aTOMHOTO AApa U DJIEMEHTAapHbIX gacTul" 1o HaIpaBJICHUIO IIOATOTOBKU

(cnenmansHocTH) "®u3nka" HanpasneHHOCTH (podrmio) OynnamentansHas pusnka PTBOY BO «Uenl'Vy» ctp. 3

1. HEJIX OCBOEHUSA JTUCHHUTIJINHBI

enp nuctumnuabl «PU3KKa aTOMHOTO SApa U JIEMEHTAPHBIX YaCTHID COCTOUT B (POPMUPOBAHUH Y CTYJCHTOB €AMHOW, CTPOIHOIA,
JIOTMYECKH HETIPOTUBOPEYMBON (PU3MUECKOI KAPTHHBI OKPYXKAIOIIEro HaC MUpPa IPUPO/Ibl, TIPHOOPETEHNE HABBIKOB PEIICHHsS U
HCCIIeIOBaHMsI KOHKPETHBIX (PU3NUeCcKHX 3a/1ad.

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 ATOMHOT'O AJpa; 3HAKOMCTBO C HCKOTOPBIMU IMTPUIIOKECHUAMU (pI/BI/IKI/I aTOMHOTO Aapa.

Pe3yJ'H>TaTI)I O6y‘{eHI/I$I 110 JUCHUIITIMHE HAlIPAaBJICHBI HA JOCTHKCHUEC NHAUKATOPOB!:

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

OIIK-1.2. leMoHCTpHpYET yMEHHUE peliaTh 3a1a4u, GOpMyJIUpyeMbIe B paMKaX (GU3NKO-MATEMATHUECKUX H (HITH) €CTECTBEHHBIX
HayK.

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

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hwuxin (pazper) 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 IucuMIUIMHBI U PAKTHKH, JUISl KOTOPBIX 0CBOEHHE TAHHOMH AU CHUILIMHBI (MOYJIs1) HEOOX0AMMO KaK MpeIuiecTBYoIee:

B3aPIMOZ[€I>iCTBHe H3JTY4YCHHS C BEIICCTBOM

Ousnka QyHIaMEHTATBHBIX B3aUMOACHCTBUIA

TloxroroBka k ciade u caada TOCYyIapCTBCHHOI'O DK3aMCHaA

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS AUCLIATITAHBI
(MOZYJIST)

OIIK-1: CnocobeH npuMeHsSITH 0a30Bble 3HAHHUS B 00.,1acTH PU3HKO-MAaTEMAaTHYECKUX U (WJIM) eCTECTBEHHBIX HayK B cdepe
cBoeii mpogeccHOHATBLHOI 1esITeILHOCTH;

3HaTh:

Jns noctmwkenus OITK-1.1: 6a30Bble TeOpeTHUECKHE 3HAHHA IO (PU3UKE aTOMHOTO sApa U 3JIEMEHTapHbIX YaCTHL]; OCHOBBI TEOPHUH,
TPHUHIUIIEL © METOAB! (PU3UKH ATOMHOTO S/Ipa U 3JIEMEHTAPHBIX YaCTHI]; METO/BI TEOPETHUECKIX U SKCIEPUMEHTAIBHBIX
uccle0BaHui B pusnke

YMmeTnb:

Jus noctmxenus OITK-1.2: ucrionk3oBath 6a30BbIE TEOPETUUESCKUE 3HAHUS 110 (PU3MKE aTOMHOTO sI[pa M AJIEMEHTAPHBIX YacTHII,
TIOHUMATh, U3J1araTh U KPUTHUECKH aHAIM3UPOBATh 0a30BYI0 00IE(PH3NIECKYI0 HHPOPMAINIO; TOJIB30BATHCS OCHOBHBIMU
MOHATHSMH, 3aKOHAMH U MOJICJISIMU SIIEPHON (PM3UKH; PEelIaTh THIIOBBIE 3aJa4l (QPM3UKH aTOMHOTO SIIpa ¥ SJIEMEHTAPHBIX YacTHUI]

Baanerts:

Jns noctmwkenns OITK-1.3: HaBBIKOM peleHHs KOHKPETHBIX 3a7a4 (GU3NKM aTOMHOTO Spa U 3JIeMEHTapHBIX YaCTHIl, METOJAMHU
00paboTKN 1 aHATH3a SKCIEPUMEHTAIBHOM U TEOPETHIECKOH (pr3ndeckoil nHGOopManun

B pe3yjabTaTe 0CBOCHUS TUCHUITIIMHBI OﬁyllalOl[II/lﬁCH JOJIZKCH

3.1{3naTn:

3.1.1|0a30BEIe TeopeTHUeCcKUE 3HAHUS 1O (HPU3UKE AaTOMHOTO SAPa M SIEMEHTAPHBIX YaCTHL]; OCHOBBI TEOPHH, TPUHIUIILI U
METOMBI (PU3UKH ATOMHOTO SIpa U SJICMEHTAPHBIX YaCTHI]; METOMBI TEOPETHUECKUX U HKCIIEPUMEHTAIBHBIX
ucciIeoBaHuM B Gusnke

3.2|YmeTh:
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Pabouast mporpamma qucnuIuHG "@U3MKa aTOMHOTO SApa U JIEMEHTapHBIX YaCTUIL" 110 HAIPABJICHUIO OATOTOBKH
(cnenmansHocTH) "®u3nka" HanpasneHHOCTH (podrmio) OynnamentansHas pusnka PTBOY BO «Uenl'Vy»

cTp. 4

3.2.1

9JIEMCHTAPHBIX YaCTUIL

HCIIOIb30BaTh 0a30BbIC TEOPETHUECKUE 3HAHUS M0 (PU3HMKE AaTOMHOTO SIIpa U JIEMEHTapHbBIX YacTHILl; IOHUMATh,
u3JaraTh ¥ KpUTHYECKH aHAJIM3HPOBaTh 0a30BYyI0 o0uedu3nyecKyto HHHOpMAIKIO; 0JIb30BaThCS OCHOBHBIMU
MOHTHAMH, 3aKOHAMH ¥ MOAEISIMHU SiAepHON (U3UKK; peIaTh THIOBBIE 3aa4t (DM3UKHA aTOMHOTO s1Apa U

33

Baaners:

33.1

HaBBIKOM PELICHHs] KOHKPETHBIX 33/1a4 (DM3UKH aTOMHOTO sIApa M QJIEMEHTAPHBIX YAaCTHUI; METOJaMH 00paboTKu 1
aHaJI3a SKCIEePUMEHTAILHON M TEOPETHUECKON (Pr3ruecKoil HHQOpMaluu

4. OFBEM JUCLUIIMHBI (MOY.JIST)

O6Lwasn TpyaoeMKoCTb

23ET

YacoB 1o yueOHOMY TUIaHYy :
B TOM YHCIJIC :

ayJIUTOPHBIC 3aHSTHUS
camocTosTenbHas padora: 9

72

54 JK3aMeHBI 6

Bunasl koHTpONI B cemecTpax:

MoMeHT. Popma sipa. YetHocTh. Mozenu aToMHbIX siaep. KanenbHas
Mojens. Popmyiia Beitnzekkepa uis mace saep. Obosnoueunast Mojensb. /JIek/

JacoB Ha KOHTPOIb : 9
5. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOIY JIsT)
Kon HanmeHoBaHue pa3/ie/10B H TeM /BH] 3aHATHSA/ Cemectp | Yacos Jlutepatypa
| 3aHATHS [ Kvpc
Pazpnen 1. Beenenne. Oco0eHHOCTH siBJICHHI B MHKPOMHPeE
1.1 KpaTkuii ucropudeckuil ouepk pasBuTus npeacrasiaeHus o sape. [opsanku 6 2 JI1.1J11.2 J11.3J12.1
BEJIMYMH PACCTOSHUN M SHEPTHUil B sACPHBIX Mpoiieccax. Crenuduka 3aKoHOB J12.2 J12.3J13.1 JI3.2
Mukpomupa. /Jlex/ 301 32 33 B4 35 D6
27
1.2 Pemenne 3ana4. 3akoH coxpaneHus suepru. /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 J13.2
30132 33 2435 26
27
Pa3nen 2. DxcniepuMeHTAIbHASI TEXHHKA HCCIeI0BAaHUMH 10 pu3MKe Aapa
2.1 DHeprus CTOJIKHOBEHHUS YACTHII, HeOOX0AUMast ISl POIKIACHUS HOBOM 6 6 JI1.1 J11.2 J11.3J12.1
4acTULBI ¢ 3ajaHHON Maccol. [IpuHIMIBI 1eHCTBUS 1 OCHOBHBIE TapaMeTPhI JI2.2 J12.3J13.1 J13.2
COBpEMEHHBIX YCKopHTesel. B3anMmoaelicTBre N3IydeHnid C BEIIECTBOM 213233 2435 326
(3apsDKEHHBIC YAaCTUIIBI, FaMMa-U3lIy4eHue). MeToabl perucTpaiu 27
n3ydeHuid. CUSeTYHKHU 2IEMEHTapPHBIX YaCTHI], CJIeIOBbIE IeTeKTOPEL. /JIex/
22 Pemenne 3aga4. BzaumonelicTBue usnydenuii ¢ BemectsoM /IIp/ 6 4 JI1.1J11.2 J11.3J12.1
J12.2 J12.3J13.1 JI3.2
D132 33 34 35 26
27
2.3 BsanmopeiicTBue u3nydenui ¢ BemectBoM /Cp/ 6 1 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3J13.1 J13.2
D132 33 354 35 26
97
Paznen 3. OcHoBHbBIE CBOMCTBA i/1ep U 3JIeMEHTAPHBIX YaCTHIL
3.1 Maccbl, 3aps/sl, pa3Mepsl sSaep, MeTobl ux n3MepeHust. CiiH 1 MarHUTHBIH 6 8 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 "®dusznka aTOMHOTO AApa U 3JICMEHTApHBIX gactul" 1mo HaIpaBJICHUIO IIOATOTOBKH
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3.2 Pemenue 3anau. CoiictBa crabminbHbIX saep /TIp/ 6 2 JI1.1J11.2 J11.3712.1
J12.2 J12.3J713.1 J13.2
31322 33 54 35 56
37
33 CgoiicTBa craduibHbIX suep /Cp/ 6 1 JI1.1 J11.2 J11.3712.1

J12.2J12.3]13.1 JI3.2
0135233 54 35 56
97

Paznen 4. PainoakTHBHOCTD

4.1 Tuns! pacnana. OCHOBHOI 3aKOH paJIMOAaKTUBHOIO paciaja. 3aKOHOMEPHOCTH 6 6
anmb(a-pacriaza ¥ UX KBaHTOBO-MeXaHHUYeCKoe oObsicHeHne. beTta-pacman.
Cnextp 6era-uyactull. Macca HeiitpuHo. ["amma-u3nydenue suep. SnepHas

JI1.1J11.2 J11.3J12.1
J12.2J12.3J13.1 JI3.2
013233 24 25 56

uzomepus. Dpdext Meccbayspa u ero mpuMeHeHUe B (GU3MKE U TEXHUKE. 37
/J1ex/
42 Pemenue 3anau. PaguoaxtusHelii pacnan /IIp/ 6 4 JIT.1 JI1.2 JI1.3J12.1
J12.2 J12.3J713.1 JI3.2
019233 34 35 D6
37
43 PanuoaxTuBHsIi pacnan /Cp/ 6 1 JI1.1J11.2 J11.3712.1

J12.2J12.3]13.1 JI3.2
0132 33 54 25 56
97

Pa3nen 5. finepuble peakuun

5.1 OO011He 3aKOHOMEPHOCTH SAACPHBIX PEaKIHid. DHEPTUs BO30YKICHHS 6 8
COCTaBHOIO siipa. DHepreTHuecKas 3aBUCUMOCTb ceueHus.. OCHOBHbIE
MPOIIECCHI B3aUMOACHCTBUS HEUTPOHOB C sapaMu. OCOOCHHOCTH PEeaKIIuK
MOJ ISHiCTBUEM 3apsDKEHHBIX YacTHl. JleneHue Tsokensix siaep. bamanc
SHEPTUU U MEXaHU3M JelneHns. Kpurnaeckuii pazMep aKTHBHON 30HBI
peakropa. /Jlex/

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

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

0135233 54 35 56
97

5.2 |Pemwenue 3anau. Snepusie peakiuu. /Ip/ 6 4 JI1.1J11.2 J11.3J12.1
J12.2J12.3]13.1 J13.2
31 22 33 54 35 56
37
53 SAnepusie peakiyu /Cp/ 6 1 JI1.1J11.2 J11.3712.1

J12.2J12.3J13.1 JI3.2
012233 354 35 06
97

Pa3nen 6. finepHbie cuiIbI

6.1 CBolicTBa SAEPHBIX CUJI KaK pe3yiIbTaT U3YUEHUS CBI3aHHOTO COCTOSHUS, 6 4
HYKJIOH-HYKJIOHHOTO paccesHus. Paquyc neiicTBus sIepHBIX CUIL, 3apsioBast
HE3aBUCHMOCTb, 3aBUCHMOCTb OT CITHHA, 0OMEHHBII XapakTep sSASPHBIX CHIL
Me3onHas Teopus sAepHbIX cui. /JIex/

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

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

013233 24 25 56
o7

6.2 Pemienue 3anau. Snepusie cuisl /TIp/ 6 2 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3]13.1 J13.2
D152 D23 34 95 26
27
6.3 Snepusie cuibl /Cp/ 6 2 JI1.1J11.2 J11.3J12.1

JI2.2 J12.3J13.1 JI3.2
013233 24 25 56
o7

Paznen 7. CTpykTypa 3j1eMeHTAPHBIX YACTUIl M (PyHAAMEHTAJIbHbIE
B3aHMOAEHCTBHUSA
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Pabouas IporpaMMa JUCHUIUINHBI "®du3nKka aTOMHOTO AApa U 3JICMEHTApHBIX qactull" 1mo HalpapJICHUIO IMIOATOTOBKHU

(cnenmansHocTn) "®u3nka" HanpasneHHoCTH (podmio) Oynnamenransaas ¢uzuka GI'BOY BO «Uenl'V» c1p. 6

7.1 Knaccudukanus 3eMeHTapHbIX YaCTHIL TI0 THITY B3aUMOICHCTBHS. JIenTOHBI. 6 2 JIT.1 J11.2 JI1.3J12.1
OKcIepUMEHTaIbHOE 10Ka3aTeIbCTBO CYLIECTBOBaHUS HeliTpuHo. KBapkoBoe J12.2 J12.3J13.1 JI3.2
CTpoeHue aapoHoB. Enunas Teopus B3aumoeiictBus. /Jlex/ 2192 33 34 25 D6

27
7.2 CTpyKTypa 3JIeMEHTapHBIX YaCTHUIl U PyHJAaMEHTAIbHbIC B3aUMOICHCTBHS 6 2 JIT.1 JI1.2 JI1.3J12.1
/Cp/ J12.2 J12.3J13.1 JI3.2
D132 33 54 35 26

27

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Ilepeuens BUIOB OLIEHOYHBIX CPeJCTB

Ortyer o MPaKTUICCKUM 3aJaHUAM.
KOHTpOJ’ILHLIe BOIIPOCHI.

6.2. TunoBble KOHTPOJIbHbIE 3a1aHNUS ¥ HHbIE MaTePUAJIbI /ISl TEKYLIel aTTecTallUN

TumnoBbie KOHTPOJIBHBIC 3alaHNs U UHBIC MaTCpHalibl 1JId TCKyHIeﬁ aTTeCTalluu IPEACTaBJICHBI B HpI/IJ'IO)KCHI/II/I 1.

6.3. TunoBbie KOHTPOJIbHbIC BONIPOCHI U 3alaHUA I IIpOMe?KyTO‘IHOﬁ aTrrecranmnu

Turnosie KOHTPOJIBHBIC BOIIPOCHI U 3alaHU 1151 HpOMe)KyTO'«IHOﬁ aTTecTalluu IPEACTaBJICHBI B Hpnﬂomem«m 2.

6.4. Kputepuu oueHuBaHus

DK3aMeH 110 JUCIMILUTIHE TIPOBOJNUTCS B SIEKTPOHHOM BHUJe. Borpockl mopbuparoTes u3 6a3bl JaHHBIX BOIIPOCOB | 3a1ad. Ha
9K3aMeHe CTYACHTY npeanaraercs 20 Bonpocos, u3 HUX 6 3anad. Ecnu cryneHt npaBuinbHO oTBevaeT Ha 11-12 BOnmpocoB, OH MOXKET
TOJTYYHTh OLCHKY «YIOBICTBOPUTEILHOY, HAa 13-15 — «xopomoy», 16 u 6onee — «OTaHYHO». EciM CTy/ICHT TPaBUIIBHO OTBEYAeT
b Ha 10 BOIpOCOB U MEHEe, TO OH MOXKET IOJIyYUTh OLIEHKY «HEYJOBJIETBOPUTEIbHO». [lociie BBeIeHHs OTBETA Ha MOCIICTHUN
BOIIPOC TeCTa M (HOPMAIBHOTO NOABEAECHHS KOMIIBIOTEPHOI MPOrpaMMoii pe3yJIbTaTOB TECTUPOBAHHUS, IIPENOAaBaTENb 00CYKIAET U
3aj1aeT JOIOJIHUTEIbHbIE BOIPOCH! CTYAEHTY I10 IIOBOJY TOI'O MJIM MHOTO 0TBeTa. [1o uToraMm Takoro codeceoBaHus NpenoaBarelib
OIIpeJIeIIieT YPOBEHb OCBOEHUS IIPOBEPAEMBIX KOMIIETEHIIMN M BBICTABIISIET COOTBETCTBYIOLIYIO OLIEHKY: «OTIMYHO» — CTYAEHT
JIOJDKEH MPOJAEMOHCTPUPOBATh OTIIMYHOE 3HAHKHE MaTepuaa, BOCIPOHU3BE/S COOTBETCTBYIOLINE MATEMaTHYECKHE BBIKIIAJIKU 1
JIOTHYECKHE PACCYKICHHUS, CTYICHT MPAaBUILHO 000CHOBBIBACT NPUHATHIC PEIICHHS; «XOPOLIO» — CTYIICHT TBEPJIO 3HAET y4eOHBIN
MaTtepua, TPaMOTHO H TI0 CYIIECTBY M3JIaraeT ero, Ho P 3TOM JIOITYCKAIOTCsl HerpyOble OIIMOKH TP BEIBOIE (GOpMyIT HITH
OTCYTCTBUE HCKOTOPBIX 3JICMEHTOB BbIBOJA; «YAOBJICTBOPUTEIILHO)» B ClTydac yCl'[CH_IHOf/’I caauu 6a3031)1x 3HaHUM OCHOBHBIX
MIOHATHH, Ha3BaHUH M (PU3HMIECKOTO CMBICI BEJIMYMH, BUIa OCHOBHBIX paclipeieeHHii H COOTHOIEeHHH (0e3 BEIBOA);
«HEYJIOBJIETBOPUTEIILHO» B CITy4ae OTCYTCTBHS 0A30BBIX 3HAHUI OCHOBHBIX MOHATHUMN, HA3BaHUH U U3HMYECKOTO CMBICI BEJIUYHH,
BHU/Ia OCHOBHBIX paclipe/esIeHuH 1 COOTHOIIEHHH (0e3 BBIBOIA).

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

7.1. PexoMeHnyemasi 1utepaTypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI1.1 |CuByxun [I. B. O6uwii kypc ¢usuku. T. 5, 4. 2 : AToMHas U sinepHas pusuka. Mocksa : Hayka,
SnepHas gusuka: yueOHOE OCOOHE /IS BY30B : B 5 TOMax 1989
JI1.2 |Uponos . E. 3amauu o oouiei Gpusmnke: yueOHoe mocodue is By30B Camnkr- [lerepOypr | 3BC
(https://e.lanbook.com/book/152437) : Jlansp, 2021
JI1.3 |Casenses U. B. KBanrosas ontuka. AToMHas ¢pusznka. Gusnka TBEpAOTro Tena. Cankrt- [lerepoypr | 9BC
®du3uka aTOMHOTO SIJIpa U JIEMEHTAPHBIX YaCTHI] : Jlans, 2021

(https://e.lanbook.com/book/167873)

7.1.2. lonoHUTEIbHAS TUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |Iupoxos 0. M., Snepnas ¢usuka: yuebHoe mocobne Mocksa : Hayka, 3bC
Omun H. I1., (https://biblioclub.ru/index.php?page=book&id=450094) 1980
Mawmonrosa H. A.
JI2.2 |Inoasckuit 3. B. Baenenue B aToMHYIO QU3HKY Cankrt- [lerepoypr | 9BC
(https://e.lanbook.com/book/167794) : Jlans, 2021

© ®I'bOY BO «Yenl Yy




Pabouas nporpaMmmMa IUCHUIUINHBI "®dusznka aTOMHOTO AApa U 3JICMEHTApHBIX gactull" 1mo HaIpaBJICHUIO IIOATOTOBKH

(cnenmansHocTH) "®H3nka" HanpasneHHOCTH (podmnio) Oynnamenransuas guszuka @PI'BOY BO «Yenl ' Vy» ctp. 7
ABTOPBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron| Pecypce
J12.3 |Kanammuukos H. I1.,  |TIpakTukym 1o pelieHuto 3ana4 mno obmemy kypcy ¢usuku. OcaoBsl [Cankr- [Terepoypr | 3BC
KoxxeBnukoB H. M.,  |kBaHTOBOM (u3uku. CTpoeHHE BellecTBa. ATOMHAS U sJIEpHast : JIans, 2021
Kotsipno T. B., (uzmnka
Crmpun I'. T (https://e.lanbook.com/book/168664)
7.1.3. Meroanueckue pa3paboTku
ABTODBI, COCTABHTEITH 3arnaBue WznatenbcTBO, rog| Pecypc
JI3.1 |3ucman I'. A., Tonec |Ontuka. ®usnka aToMOB 1 MoJieKysl. PU3KKa aTOMHOTO Apa U Camnkr- [letepOypr 3BC
0. M. MHUKpPOYACTHIL: y4eOHOe mocodne : Jlans, 2019
(https://e.lanbook.com/book/115202)
JI3.2 |Bpayn A.T'., Jleeutnna | ATOMHas U siiepHasi pusnka. DJIeMEeHThl KBAaHTOBOW MEXaHUKH. Mocksa : OO0 3BC
nur. [MpaktukyMm: yueOHOe ocobue "Hay4Ho-
(http://znanium.com/catalog/document?id=393099) U3JaTeNbCKUN
uentp UHOPA-
M", 2022
7.2. Ilepeuyens pecypcoB HHPOPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"
D1 |3BC «YHuBepcureTckas oubimoreka onnaita» http://biblioclub.ru/
92 |3BC uznarensctBa «Jlaup» https://e.lanbook.com/
93 |9BC u3narenscta «MHppa-M»  http://znanium.com/
94 [3BC «IOpaiit» https://biblio-online.ru/
D5 |Hayunas snekrponHas 6ubnuoreka Poccuiickoit Akanemun Hayxk http://www.elibrary.ru
D6 |Hayunsle u Hay4HO-TIONyJIsIpHbIE JeKuy http://elementy.ru
37 |YuebHo-meronuueckuii caiit «IIpenonaBarensm u cryaentam» http://teachmen.csu.ru

7.3 llepedyenb HHPOPMAIMOHHBIX TEXHOJIOTHH

7.3.1 IIporpammHoe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexkTpoHHbIH KaTanor HayyHoi Oudanoreku Yenl'Y [DnexTponHsId pecypce] : 6a3a nanubix / Yensb. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sypHaJbt
American Physical Society : caiitT. — URL: http://journals.aps.org/about — 5I3. anri. — Pexxum nocrymna: TOJIBKO U3 CETH
yHHBepcHTETa. — TEKCT : SIEKTPOHHBIMH.

3. Web of Science : mynpTunucuuuinHapHas pedeparuBHas 6a3a qaHHbIx / komnanus Thomson Reuters. — Pexxum nocryna: ajist
3apeructpup. nonb3oBareneil Yenl'V. — TeKCT : 3JIEeKTPOHHBIM.

4. Scopus : pedepatrBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri1. — Pesxum qocryna: s
3apeructpup. noan3oparesneil Uenl'Y. — TekcT : 37eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. auri. — Pexxum goctymna: ajist 3apeructpup. nois3opareneit Yenl'V.
— TeKcT : ANeKTPOHHBIH.

6. KOHCIIEKTHI JIeKIMi ¢ AEMOHCTPAIMAME U BUPTYaJIbHBIMHU JJAOOPaTOPHBIMH SKCIIEpUMEHTaMH Ha caiiTe http://teachmen.csu.ru

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJINHBI (MOY JIS)

)1)'[}] peamm3ani JUCHUTIINHBI UCIIOJIB3YIOTCA y'{e6m,le AyAUTOPUHU TSI IPOBEACHUA 3aHATUI JICKHUOHHOT'O THIIA, IMIPAKTUIYCCKUX
3aHATUI, TPYNIIOBBIX U MHAUBHYaJIbHbIX KOHCYIbTALUH, TEKYILETO0 KOHTPOJISL U IPOMEKYTOUHOM aTTECTalMU, a TAKKe IOMEILEHUS
JUISL CAMOCTOSATENBHON paboTHL.

Y4eOHble ayTUTOPUN YKOMIUIEKTOBAHbI CHIENUAIN3UPOBAHHON MeOEIbI0 M TEXHUYECKUMH CPEJICTBAMU 00yUeHUS -
MYJIbTUMEINHHBIM 000pyI0BaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).

Jiis mpoBeicHUs! 3aHATUH JIEKIIMOHHOTO TUIIA PEAIaratoTcs Habophl JEMOHCTPAIIOHHOTO 000pYI0BaHUS U y4eOHO- HATJISTHBIX
mocoouii (MyIbTUMEIUHHBIC TIPE3CHTALINN ).
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Hcnonp3yeTcs 2NeKTPOHHBIA YUTANBHBIHN 321 HayuyHO#H OubnuoTeku Yenl'VY (ayauropust 206) mist caMOCTOSTEIBHOM pabOThI
CTYJIeHTa, OCHAIICHHBIN MEPCOHATBHBIMU KOMITBIOTEpaMH, MYJIbTUMEIUIHHO# anmaparypoil. B aymuropun obecredeH JOCTy K
Pa3IM4HON CIIPABOYHOM JIUTEPAType, SHIUKIONEUSIM, ONOIHOrpadMuecKiM U ITOJTHOTEKCTOBBIM 0a3aM JJaHHBIX,
UH()OPMAIIMOHHBIM pecypcaM «THTepHEeT.

9. METOAUYECKHUE YKA3ZAHUWSA 1)1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUIIJIMHBI (MOY JIS)

OcBoeHue cofiepkaHust yueOHOW AUCHUIIIMHBL «DU3UKa s1/Ipa U 3JIEMEHTaPHBIX YaCTUID) OCYIIECTBIISIETCS Ha JIEKIHIX,
MPaKTUIECKHUX 3aHATHSAX U B IPOLIECCE CAMOCTOSATENbHON yueOHO AesTeTbHOCTH CTYIeHTOB.

JleKIIMOHHBIE 3aHATHS 00ECIIeUnBAIOT TEOPETUUECKOE U3YUeHHEe TUCHUIUINHBL. OCHOBHBIMU METOJaMU 00Y4EHHUS SIBIISIOTCS
MH()OPMAIIOHHO-00BSICHUTENBHBIH U MpoOneMHBIH. Ha JeKIusx n3naraercst OCHOBHOE COZlep KaHHE TEM MPOTPaMMBI, TPOBOUTCS
aHaJIN3 OCHOBHBIX MOHATHH ¥ pacCMaTpUBAIOTCS IIPUMEPBHI.

JIeKIIMOHHBIN MaTepua SBJISIETCS BAXKHBIM, HO HE €IMHCTBEHHBIM JUII YCBOCHHUS y4eOHOH mucuuIuinHbl. Ero o6s3arensHo
HE0OXOIMMO IOTOIHUTH MaTeprUaJoM OCHOBHOH U IOTIOJTHUTENBLHOMN JIUTEPATYPHI IO TEME.

TIpakTHYecKue 3aHATHUS CITYXKAT IS 3aKPEIUICHHS TEOPESTUISCKUX OCHOB, U3JIaracMBbIX B JICKIHAX. Ha MPakTHYECKUX 3aHATHIX
o0ydJaeMbIe OBJIIEBAIOT OCHOBHBIMHU METOJIaMH 1 IPHEMaMH penreHus 3a1ad. CucreMa KOHTPOIBHBIX MEPONPHATHH TOIDKHA
obecrieunBaTh 0OBbEKTUBHYIO OLICHKY 3HAHUM U HABBIKOB CTYAEHTOB, CHOCOOCTBOBATH MOBBILIEHUIO 3P HEKTUBHOCTH BCEX BUJIOB
YueOHBIX 3aHATHI, BKIFOUAs U CAMOCTOSTEIILHYIO padoTy.

BaXHBIM MOMEHTOM IIPU U3Y4EHUH JTI000M TUCIUILUINHBI ABIIETCS OpraHu3alusl caMocTosATebHON padoTsl. [Ipu ocBoeHUM
MaTepuaa He ClIeIyeT CTPEMUTHCS K MEXaHHIECKOMY 3aIIOMUHAHHIO IPHBEICHHBIX ONpeNeNeHUH, GOPMYIUPOBOK U TTOJIOKEHHH,
eciy TpeboBaHus kK BaM IpsiMo He yka3bIBaloT Ha 3T0. BrionHe 3¢(eKTuBHOI MOXKET 0Ka3aThCs MONBITKA IOHATH CYTh SIBJICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIHPAsCh HA MaTepHall, COJCPKaINICI B pEeKOMEHJOBaHHO! uTeparype. Takxke
PEKOMEHIyeTCs paBHOMEPHO PaclpeaenaTh Harpy3Ky caMOCTOSITENIbHOTO OOYUCHUS B TEUEHUE CEMecTpa.

B cirydae npuMeHeHHs Ipy 00YYSHUH UCIATUIMHEL DJIEKTPOHHOTO O0YYEeHUs, AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHI
o0rieHre 00y4aroIUXCsl U NPenojaBaTelis OCYIECTBIISIETCS B PEKUME PealbHOTO BpeMeHH (OHJIaiH-TIeKIiK (BEOUHAPHI), YaThl,
BU/1€0-KOH(EPEHIINH U JIP.) KU OTJIOKEHHOTO BpeMeHH (CHCTeMa AUCTaHIMOHHOTro 00yueHust Moodle, MS Office365, dopymsl,
3JIEKTPOHHAS 110YTa U Ap.).

Ipu 0Oy4yeHun U1 ¢ OrpaHMYSHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBBSI QJIEKTPOHHOE 00YUSHHE, TUCTaHIIMOHHEBIE 00pa3oBaTeIbHbIe
TEXHOJIOTHH NIPEyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-liepead HHHOpMaIu B JOCTYIIHBIX JUI HUX opMax.

Peanuzanust AUCIMIUTIHEL C IPUMEHEHNEM 3JIEKTPOHHOTO 00YUYEeHUs, TUCTAaHIMOHHBIX 00pa3oBaTeIbHBIX TeXHONOTHH (Hanee — D0,
JOT) ocymectnsercss Ha OCHOBaHUU «I10JIOXKEHUS 0 pealn3allil OCHOBHBIX U JIONIOJIHUTENBHBIX 00pa30BaTeNIbHbIX IPOIPAMM C
MIPUMEHEHNEM DJIEKTPOHHOTO 00yJIeHHs ¥ JUCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTHH B (helepallbHOM TOCyIapCTBEHHOM
010/PKETHOM 00pa30BaTEILHOM YUPEXICHUH BBICIIET0 00pa3oBaHus «HeIsi0MHCKUM TrocyJapCTBEHHBIN YHUBEPCUTET,
«[TonoxeHuns o mopsiaKe 3a4eTa 00YJAIONIMMHUCS IO OCHOBHBIM IPOQEeCCHOHATFHBIM 00pa30BaTebHBIM IPOrpaMMaM BBICIIIETO
obpazosanus B DTBOY BO «YUenl 'V» pe3yabTaToB OCBOCHUS B OPraHU3aLUsIX, OCYIECTBIIAIOIUX 00pPa30BaTEIbHYIO
JeATeNIbHOCTD, YIEOHBIX MPEIMETOB, KYpPCOB, TUCIHHUIUINH (MOIyJIel), IPaKTHK, AOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX IIPOTPAMM»
MOCPEICTBOM JIEKTPOHHOH HHPOpMamoHHO-00pa3oBarensHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(popc-Markop U T.I1.) P peanu3anny 00pa3zoBaTenbHOH aesrenbHocTH ¢ nmpuMeHerneM D0, JJOT MoryT npuMeHsSTh KOMIOHEHTEI,
He BXOJUAIINE B IEPEUeHb 3JIEKTPOHHON HH(POPMALMOHHO- 00pa30BaTENbHON Cpebl.

10. CHEITMAJIBHBIE YCJIOBHUS OCBOEHMUSA JUCITUIIJIMHBI OBYYAIOIIIMMUCS C UTHBAJIMIHOCTBIO U
OI'PAHUYEHHBIMU BO3MOXHOCTSIMHU 31OPOBbS

OcBoeHMe JUCHUIUIMHBI HHBAJIHJIAMH U JIMLAMH ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI OCYIIECTBIISIETCS C HCIIOJIb30BAHUEM
CIEHANBHBIX TEXHUYECKUX CPEJICTB U T0JI0 MH(GOPMALMOHHBIX TEXHOJIOTHH, IPEA0CTaBIsIeMbIX PecypcHBIM yaeOHO-METOANYECKIM
LEHTPOM 110 00yJIEeHHIO HHBAIUAOB U JIML C OTPAHNYSHHBIMH BO3MOKHOCTSIMHE 310poBbs Yenl'Y 1o 3anpocy oOydaronerocs.

1. MoOwItbHbIE crienUaIbHbBIE TEXHUUECKHE CPENICTBA IS JIML C HAPYIICHUSIMHU 3pEHHS: IOPTATUBHBIA KOMIIBIOTEP C BBOZOM/BBIBOIOM
mpudToM bpaiins ¢ cunresaropom peun «ElBraile-W14J G2»; HOyTOyKku ¢ mporpaMMHO#H 3kpaHHOT0 focTyna NVDA; anekTpoHHbIe
YBEIMYUTEIH AJIsl yAAJEHHOTO IPOCMOTPa; BUIEOYBEINUUTENNU IOPTATUBHBIE; TH(IOIIEEP; TU(POBLIE AUKTODOHBL.

2. MoOwibHbIe crenuaibHble TEXHUUECKHE CPEICTBA AJIS JIUI ¢ HApYUIEHHSIMH CIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO HOJS CO
BCTPOEHHOH coBMeCcTHUMOCTBI0 ¢ FM-ycrpoiictBamu; panuoknaccel «CoHeT-PCM» ¢ mepenaTdyukoM, 3ayIIHBIM HHAYKTOPOM U
MHIYKIMOHHON HeTnel; cucrema MHGOpMalMoOHHas Iuis cradocnplmamux nepeHocHast «Mcrtok» A2 co BCTPOCHHBIM ILUICEPOM —
3BYKOBBIM HH(OPMATOPOM; TOKyMEHT-KaMepa; IIPOTrpaMMHIpPYeMBIe CIIyXOBBIE alapaThl HHANBHIYAIEHOTO ITOJIb30BAHHS.

3. AccucTvBHBIC WH()OPMAIMOHHBIC TEXHOJOTHU: TMPOTpaMMHOE OoOecreueHne 3KPaHHOTO IoCTyma ¢ cuHTe3oM peun NVDA;
IIPOrpaMMbl 3KPAHHOI'0 yBEJINUEHUS; IPOrpaMMbl PEUEBOI0 CHHTE3a Ul KOMIIBIOTEPOB U HOYTOYKOB; IPOrpaMMbl PEUEBOr0 CHHTE3a
JUIS1 MOOMJIBHBIX YCTPONCTB; SKpaHHas KJIaBHATypa; SKpaHHAs Jyma.

IIpu Heob6xoaumocTH A1 OOYYarOIIUXCS C HAapyLIEHUsAMU 3peHHs Ha pabouyMx MecTaX Al HPOBEAEHHs IPAKTUUECKUX WU
nabopaTOpHBIX 3aHSATHH YCTAHABJIMBAeTCs CIICHUAIBHOE MporpaMMHoe obecrieueHue (mporpamMa peudeBoi HaBuranun NVDA,
peyeBble CHHTE3aTOPbI, SKPAHHBIE JIYTIbI).
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B yueOHble ayauTopuu oOecrieunBaeTcs OCCHPEISITCTBEHHBIH AOCTYN Ui OOYYalONIMXCS WHBATHIOB W OOY4YalOUIMXCS C
OTPaHHYCHHBIMHA BO3MOXKHOCTSIMH 3I0POBBS. B KakmoH ayauTopuu, riae 0oOy4aroTCs HHBAJIUABI U JIMIA C OTPAHHYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBbSI, IIPEAyCMaTPUBAETCSI COOTBETCTBYIONIEE KOJTMIECTBO MECT I OOYUJAIOUIUXCS C YIETOM HapyIIeHHH MX
3J10POBbSL.

Jns ocBOeHMS AWCUUIUIMHBI MHBIMIAM M JHLAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI MPENOCTABIAETCS JOCTYH K
HeYaTHBIM UCTOYHHKAM, MMEIOIIIMCS B HaydyHOH Onbnnorexe Yenl'yY, ¢ MOMOIIBIO CIIEIMANBHBIX TEXHUIECKUX CPEICTB; TOCTYII K
SNIEKTPOHHBIM HCTOYHWKAM, IPEICTABICHHBIM B (popMe SIEKTPOHHOTO NOKYMEHTa B (oHIe HaydHOil OmOmmorexn Yenl'V wmim
JNEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX, ¢ IOMOIIBIO CHEIUATBHBIX TEXHUYECKHX U NPOTPAMMHBIX CPEACTB (paboyee MecTo Ui
He3psS4ero MOJIb30BaTeNsl ¢ IPOrPaMMHBIM OOECIICYeHHEM SKPaHHOTO JOCTyma ¢ cHHTe3oM peun NVDA, pabodee Mecto ¢
KOMITBIOTEPHBIM POJUIEPOM U KitaBuaTypoit Clevy ¢ G0NbIIMMK KHOTIKAMH U C Pa3/ACisIONIeH KIaBHUIIHM HAKIAIKOM ).
VY4eOHO-METOIMYEeCKHE MaTepHAIIBl Ul 00YYaIOMUXCSA U3 Y¥CIIAa HHBAIUIOB U JIMI] C OTPAHIMYCHHBIMH BO3MOXKHOCTSIMH 3/{0POBbS
MPEIOCTABIAIOTCS B GopMax, alaTHPOBAHHBIX K OTPAHMYEHUSAM UX 3I0POBBSI U BOCIIPUATHS HHPOPMALIUHL:

JList 7M1 ¢ HApYIICHUSIMU 3PSHUS:

- B IIeYaTHO# hopMe yBEITHUECHHBIM HIPUPTOM,

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

- B hopme ayaunodaiina,

- B IeyaTHOH dopme mpudrom bpaiins.

Jns aun ¢ HapyIeHnsIMA ciTyXa:

- B IeyaTHO# hopme,

- B (pOopMe DIIEKTPOHHOTO TOKYMEHTA.

JUi1st UL ¢ HAapyIICHUSIMHU OTIOPHO-JIBUTATEIILHOTO alllapara:

- B eyaTHoO# hopme,

- B ()OopMe IIEKTPOHHOTO JTOKYMEHTA,

- B hopme aymuodaiina.

JlaHHBII IepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA 00YJalOIIIXCs.

J171s1 MTHBAIU/IOB ¥ JIUII C OTPAHUYSHHBIMHA BO3MOKHOCTSIMHU 3JI0POBbSI OCBOSHUE AUCUUILIMHBI MOKET OBITh YACTUYHO WIIM TIOJTHOCTBIO
OCYILECTBIICHO C UCIOJIb30BAHUEM JIUCTAaHIIMOHHBIX 00pa3oBaTesbHbIX TexHonoruil (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMH AMCHUIUTMHBI HHBAIWAAMH U JIMIAMH C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI HICIIOJNB3yeTCsl MHIMBUIYaTbHAS
pabora. Ilox WHIUBHIYanbHOH paboTOil moapasymeBaeTcs nBe (OPMBI B3aMMOJCHCTBHUS C IperojaBaTelieM: HWHAWBHIyaJbHAs
yueOHas pabora (KOHCYJIbTAIIUH), T.C. OTOJHUTEIBHOE pa3bsCHEHHE YIeOHOTO MaTepHaa U yriyOJieHHOe U3ydeHHEe MaTepHaia ¢
TeMH OOYYarOIIMMHUCS, KOTOPBIE B HTOM 3aMHTEPECOBAHBI, W HMHAMBHAYyalbHas BOCHMTAaTeNbHas padora. VHAMBHAyalbHBEIC
KOHCYJIbTAllU¥ HATIPABJICHBI HA HHANBHIYTU3aLUIO 00YUeHHUS H YCTAaHOBICHUIO BOCTIUTATEIFHOTO KOHTAKTA MEX Ty IIPETioJaBaTesieM
¥ 00Y4arOIMMCs HHBAJIMIOM HJIM 00YYarONIIMMCs ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI.

IIpu npoBeeHNH IPOLETYPH! OLICHUBAHMS PE3yIbTAaTOB 00yUIeHNs HHBAIHIOB H JIHL C OTPaHHYEHHBIMIA BO3MOYKHOCTSIMH 37I0POBbSI
IO AUCLMIIIINHE OGCCHC‘II/IBaCTCﬂ BBIIIOJIHCHUEC CJIICAYIOIIHUX AJOIOJHUTECIIbHBIX Tpe60BaHldl>’l B 3aBHCHUMOCTH OT MHAUBUAYAJBbHBIX
ocoOeHHOCTel, 00yJaromuxcs:

a) MHCTPYKUUS TI0 TOPSAKY NMPOBEISHUS MPOLEIYPhl OLIEHHBAHHS MPEIOCTaBIsIeTCS B JOCTYIHON (opMe (YCTHO, B IMCBMEHHON
¢dopme, B mucsMeHHOH Gopme mpudTom bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIYT CYpAONEPEBOIUNKA);

0) nocrymHas ¢opma NpenoCTaBIeHHs 3aJaHUi OICHOYHBIX CpPEelICTB (B MeyaTHOH (opMe, B medyaTHOH (opMe yBeIHYESHHBIM
mpudTOoM, B neyaTHoi popme mpupTom bpaiins, B popme 31eKTPOHHOTO JOKYMEHTA, 3aJaHUs 3aUUTHIBAIOTCS aCCUCTEHTOM, 33/1aHUs
MIPETOCTABISIFOTCS C HCIOJIB30BAaHUEM CYPIIOTIEPEBO/IA);

B) nocrynHas (opMa MpeoCTaBICHUs OTBETOB Ha 3a/aHKs (MMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpPE, MHUCbMEHHO
mpudrom Bpaiins, ¢ ncnonp30BaHHEM YCIYT aCCUCTEHTa, YCTHO).

ITpu npoBeneHNH NPOLEAYPH! OLICHUBAHUS PE3YNbTaTOB 00y4eHHs HHBATUAOB U JHUI[ C OTPAaHUYEHHBIMU BO3MOSKHOCTSMH 3/I0POBbSI
MIPeAyCMaTPHUBAETCS HCIIOJIb30BAHIE TEXHIIECKUX CPENCTB, HEOOXOJMMBIX M B CBSI3H C UX HHIUBHAYAJIHHBIMU OCOOCHHOCTSIMH. DTH
cpencTBa MOryT ObITh mpenocTaBieHs! YenlV uiaMm MOTyT HCIOIB30BaThCsl COOCTBEHHBIE TEXHHMYECKHE cpeicTBa. Ilpu
HEOOXOMMOCTH MHBAJIUIAM H JIMI[aM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEOCTABIISAETCS TOMOTHATEIBHOE BPEMsI LIS
IMOATOTOBKU OTBE€TA Ha 3ajaHus, IpoLeaypa OLUCHUBAaHUA PE3YJIbTAaTOB O6y‘{€HI/I$I 0 JUCHUIIJIMHE MOXCT IMPOBOAUTHCA B HECKOJIBKO
JTaIoB.

HpOBCﬂCHI/IC npoueaypbl OCHHUBAHUA PE3YJILTATOB 06yqel-11/1${ HUHBAJIUAOB W JIML C OTPaHUYCHHBIMH BO3MOXHOCTSAMU 310POBBSA
JIOIYCKAeTCs C UCTIOIb30BAHUEM JIUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.

© ®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 ®u3uxa, npopuias PyngamenrajibHas pusuka, ®u3nkKa aTOMHOIO AApa
3J1eMeHTapHbIX yactul, 2022 rox Hadopa, ouHas ¢popma 00yyeHHsA

[IpopexTop mo yueOHoii pabote yrBepxaeHo 30.05.2022  B.E. ®enopos

VY4eHbIM cOBETOM (U3NIECKOTO (PaKyIbTeTa

[Iporokon 3aceqanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBera

dbusnueckoro pakyapTeTa COIIacOBaHO J.A. 3axapbeBuu

3acenanuem kadenpsnl o01Iel U TEOPETHYECKON (PU3MKH

[Iporokon 3aceganus Ne 07 ot 21.04.2022

3aBenyromuii Kadenpoi COIIaCOBAHO A. E. Maiiep

ABTOp (COCTaBUTEIB) B. C. KpacuuxkoB
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