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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney NeaHoe [.A.
IIpenoaBaTenn Haermdmrarop R926d1db2-IvanovDA-83b905bF JI.A. IBanoB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o A (EPQ,LLEHMS-I [s] Brﬂuennue uan man
00pa3oBaTeNIbHOI rre— Tenos AE.
HpOFpaMMBI WaeHTuduraTop R72c90f41-DedovAV-d71cc7fa A.B HCHOB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH Bnageney Jenoe A.B.
BBITYCKaOIIEH Kadeapsl Vaermvbmiarop R72c90f41-DedovAV-d71cc 74 A.B. Jlenos
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-5 CnocobeH npruHUMaTh y4acTHE B pacuyeTax XapaKTEPUCTHK ITPOIIECCOB, TPOTEKAIOIIUX B
KOHKPETHBIX TEXHUYECKHUX YCTPONUCTBAX M allllapaTrax dHEPreTUYECKOro 000PYI0BAHMS, SICPHBIX
Y TJTA3MEHHBIX YCTAaHOBOK
NJI-1 Brameer pu3anyecKkuM ONMUCaHUEM POIIECCOB B3AMMOICHCTBHS SIIEPHBIX YACTHII,
MIPOTEKAIONINX B SJAEPHBIX YCTAHOBKAX

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. KonTponbnas pabota «/lenenue sinep. B3aumonelicTBrue HEUTPOHOB € BEIIECTBOMY
(KontponpHas pabota)
2. KonTponbHast pabota «CBolicTBa aToMHBIX saep» (KonTponasHas pabora)
3. PacuetHoe 3ananue (Pemenue 3anay)
4. TectupoBanue «PagnoaktuBHsIii pacnan» (IIpoBepounas padora)

BPC nucuuminHbl

6 cemecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
WNnnexc KM-1 KM-2 KM-3 KM-4
Pa3gen mucimmminHbl
KM:
Cpok KM: 4 8 12 14

CTpOCHI/IC aTOMa U 3JICMCHTAPHBIC YaCTHUILIbI

CTpOCHI/IC aTOMa U 3JICMCHTAPHBIC YaCTHUILIbI +

dusnyeckue CBOMCTBa aTOMHBIX AACP

®u3nyecKue CBOMCTBAa aTOMHBIX SIJEP + +

S nepHble mpeBpaneHus

SInepHble mpeBpalieHus +

B3anmoneiicTBre NBUKYIIMXCS YACTHUIL C BEIIECTBOM

B3anmoneiicTBre NBUKYIIUXCS YACTHUIL C BEIIECTBOM + + + +

Bec KM: 15 25 25 35

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUECHKU 3anIAHUPOBAHRHbBIX pe3yibmamos 06yqenuﬂ no Oucuunﬂune, COOMHECECHHbBIX C uudukamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
[IK-5 N-1nk-s 3HaTh: Kontponbnas padota «CBoiicTBa aToMHBIX sifiep» (KonTponsHas pabora)
buznueckum OMKCAHUEM | OCHOBHBIE CBOWCTBA sTEP TectupoBanue «PaanoaktuBublii pactian» (IIpoBepounas pabora)

AACPHBIX

YCTaHOBKaxX

MPOLECCOB B3aUMOAECHCTBUS

MPOTEKAOIINUX B SACPHBIX

OCHOBHBIE 3aKOHBI JI€PHOU
(bu3MKH, MEXaHU3MBbI
SIIEPHBIX PEAKIMMI U
IIPOLIECCHI paclaja, CIUSHUA
U JICJICHUS SAep

3JIEMEHTBI TEOpUU
B3aUMOJCUCTBUS SAEPHBIX
U3JIy4EHHUH C BEIIECTBOM
Ymers:

MIPUMEHSTh
(yH1aMeHTaJIbHbIE 3HAHUS
JUISl peleHus 3a1a4
MIPUMEHHTEIIBHO K SIEPHBIM
U HEUTPOHHO-(PU3NUECKUM
mpoueccam

Kontponbnas padota «/lenenue siiaep. BzaumoneiictBue HEHTPOHOB ¢
BemecTBoM» (KonTpoasHas padbora)
Pacuernoe 3ananue (Pemenue 3amay)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontrpoabnas padora «CBoiicTBa aTOMHBIX si/iep»

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeeHUsi KOHTPOJBLHOT0 MepONPUsITHsI: BrIONHEHNE TUCEMEHHONW PaOOThI TIO

ouieram

KpaTlcoe coaecpiskaHue 3aJaHUs:

HpOBepKa 3HaHWH OCHOBHBIX CBOMCTB AAC€P U YMEHUS UCII0JIB30BaTh IIPEACTABICHUA O
CBOMCTBAX aTOMHBIX AACP AJId pECUICHUA 3aaa4

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE CBOMCTBA fAJIEP

1.KakoB ¢u3nueckuii CMbICI MaccoOBOTO YUCIa sapa?
2.KakoB ¢u3nuecKuii CMBICIT 3apsI0BOTO YKCIIA sijipa’?
3.B uem cocTosIT OCHOBHBIE BBIBOJIBI OTbITa Pesepdopaa?
4. Kakue MoJieJd aTOMHBIX 5]I€p BaM U3BECTHBI?
5.Ilouemy HEBO3MOKHA IPOTOH-3JIEKTPOHHAS MOJEb
siapa’?

YMers: IIPUMEHSATH
(byHaaMeHTalbHble 3HAaHUS I
pelieHns 3a/a4 MPUMEHUTEIBHO K
SJICPHBIM U HEUTPOHHO-
(buznyecKuM mpoueccam

1.Anp(a-yacTuipl ¢ KHHETUYECKON IHEPrUe

T = 6.5 M»sB ucnsIThiBatoT pe3epdopaoBCKoe paccessHue
Ha sape 3050Ta 197Au. Onpenenuts napameTp
CTOJIKHOBEHUS b 171 anbda-yacTull, HabI0AAEMBIX O
yriaom 90 rpaaycos?.

2.3070Tas niaacTUHKa TOMIMHON | = 1 MKM oOydaeTcs
MYYKOM 0-YaCTHI] C IJIOTHOCTHIO MOTOKA j = 105
yactuly/cm2-c. Kunernueckast sHeprus o-uactun T =5
M>»B. CkonbKO 0-4acTUIl Ha €UHUILY TeJIECHOTO yria
Ma/1a€T B CEKYH]ly Ha JIETEKTOP, PacloyIOKEHHBIH 1101
yraom 0 = 170° k ocu myuka? [lnomanp nsaTHa my4ka Ha
MuleHu S = 1 cm2

3.Anb(a-4yacTuipl ¢ KHHETHYECKON YHEpruei

T = 6.5 MaB ucnsITeIBalOT pe3epPoproBCKOE paccestHue
Ha sifpe 3050Ta 197Au. OnpenennTs MUHUMAIBEHOE
paccrosiHEe IMin cOMMmKeHHs anb(a-yacTHIL C SAPOM.
4.Maccel HEHTpOHA U MPOTOHA B DHEPTETUYECKUX
€IMHUIIaX paBHBI cOOTBeTCTBEeHHO mn = 939.6 MaB u
mp = 938.3 M»sB. Omnpenenuts Macey siapa 2H B
SHEPreTUYECKUX €JMHULAX, €CIIH SHEPTHsI CBA3H
neiitpona Ece(2,1) = 2.2 MaB

5.Macca HeliTpaiapHOro aroma 160

mat(A,Z) = 15.9949 a.e.m. OnpeieuTh yAeIbHYIO
SHEpruo cBsizu € gapa 160.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 15




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHuE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-2. TectupoBanue «PaiuoakTUBHbINA pacnama»

®opmbl peanuzanuu: [luceMennas padora

Tun koHTpoaBLHOr0 Meponpusitus: [Iposepounas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBegeHusi KOHTPOJIbLHOI0 MepoONpHUATHs: BrlnoaHeHne NUCbMEHHONM paboThl MO

owiieram

KpaTkoe conep:kanue 3a1aHusi:

HpOBepKa 3HAHUI OCHOBHBIX 3aKOHOB PAAOAKTUBHOIO pacliaga U YMCHHUA UCIIOJIB30BaTh 3TU
SHaHMWA IJIA JJIA PCHICHHA TCCTOBLIX 3a/la4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI SIIEPHOMN
GU3MKHA, MEXaHU3MbI  SJIEPHBIX
peakiuii M TPOIECChl pacraja,
CIUSTHUSA U JICJICHUSI SIIep

1.ChopmynupyiiTe 3aKOH paJlOaKTUBHOIO paciaja
2.YTo0 Ha3bIBAETCS MOCTOSTHHOM pacrnaja?

3.KakoB ¢u3ndeckuii cMbICI Meproa noxypacnaga?
4.Kakue BUIbI paIMOAKTUBHOTO pacra/ia BaM U3BECTHBI?
5.Kakas BennumHa Ha3bIBa€TCsl aKTUBHOCTHIO 00pasia?
6.Kak cBsi3aHbl APYT ¢ APYTOM MEPUOJ MOTypaciaia u
MOCTOsIHHAs pacnajaa’?

YMers: IIPUMEHSATH
(byHaaMeHTalbHble 3HAaHUS  JJIs
pelieHns 3aja4 MPUMEHHUTENIbHO K
AJIEPHBIM " HEHUTPOHHO-
buznyecKuM mpoueccam

1.AxtuBHocTh npenapara 32P pasna 2 mxKu. Kakas
Macca Takoro npemnapara? [lepuoa nomypacnana 32P
14.5 cytok.

7.1-10-12r  7.1-10-12 kr 14,2-10-12 r
2.Bo cKOIBbKO pa3 YMCIIO pacnaioB saep
paaroakTUBHOrO Moja 1311 B TeueHue nepBbIX CyTOK
00JIbIIE YKCIIa PacnajoB B TEYEHUE BTOPHIX CYTOK?
[lepuon nonypacnaga uzotona 1311 pasen 193 gacam.
1,09 2,18 0,545
3.0npenenuts 3Hepruto W, BeiaensieMyto 1 Mr
npenapara 210Po 3a Bpems, paBHOE cpeAHEMY BPEMEHU
YKU3HU, €CIIU TIPU OJTHOM aKT€ pacrajia BbIIEISAETCS
sHeprus E = 5.4 M»aB. Bripasute oteer B 10-13 spr.
16 16 32
4. Kakoe KOJIMY€eCTBO SIAEP NOJHKHO JACIUTHCA B 1 CeK IJist
noJstydeHus: MoimHocT! B 1 B1? Bripaszure orser B 1020
aaep

031 1 0,031
5.Kakas macca ypana-235 nenutcst B CEKyHIy B SIAEPHOM
peakTope mouHocTho 1000 MBT?
12mr 12r 0,12T




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH JJaHbI ITPABIIIBHEIC OTBETHI HA HE MeHee 75% BOIpOCcoOB

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 65
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomio" BbICTABISETCS €CIIH J1aHbI
IIpaBWIbHBIE OTBETHI HAa HE MeHee 65% BOIpPOCOB

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHue TPEUMYIIECTBEHHO BBITIOJIHEHO WJIM WM JIaHbI PABUIIbHBIE OTBETHI HA HE MEHEE
50% Bompocos

KM-3. KoutpoJubHas padora «/lenenue sinep. B3aumoneiicreie HeTPOHOB ¢
BelleCTBOM

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBHOr0 MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHUsi KOHTPOJBLHOTO MeponpusaTHs: BrinmogHeHne NMUCbMEHHON PabOThI 1O
oumieram

KpaTKOC CoA€cpKaHMuE 3alaHUA:
HpOBepKa 3HAHUM OCHOBHBIX 3aKOHOB JCJICHUS AACPp U YMCHUA UCII0JIBb30BATh 3TH 3aKOHBI JJIs1

penieHus 3aaaq

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: JJIEMEHTBI TEeOpuu 1.B xakoMm ciyyae siApo U30TONa MOXKET COBEPIIUTH aKT

B3aMMOJEICTBUA SIEPHBIX JeseHus?

W3JIy4EHH C BEIIECTBOM 2.0nuiuTe npouece AesieHus Sep B paMKax KareabHOU
MOJIETHN

3.Kaxue nporieccbl MOI'yT IPOUCXOIUTH MTPU
B3aMOJICHCTBUY HEUTPOHOB C BELIECTBOM?
4.YTo Ha3bIBAETCSl CEYCHUEM 3aXBaTa HEUTPOHOB?
5.HazoBuTe OCHOBHBIE XapaKTEPUCTUKH IIpoliecca
paccestHisl HBUTPOHOB B BeliecTse?

YMers: MPUMEHSATH 1./Iokakxute, 4TO OCHOBHAs 4aCTh SHEPTUU JIEICHUS
byHIaMEHTAIbHBIC 3HAHWUS IS 0CBOOOXKIAeTCs B BUJIE KHHETHYECKOW SHEPTHH
pelieHus 3a1ad4 MPUMEHHUTENbHO K OCKOJIKOB.

SIEPHBIM " HEUTPOHHO- 2.Ham6Gonee BeposTHoe aenenne 235U TerioBEIMU
bu3nYECKUM TIpoIeccam HEUTPOHAMU MPUBOJUT K MOSBJICHHUIO B KAUE€CTBE

ockoukoB saep 139Xe n 92Sr ¢ cymmapHoit
kuHetnueckou sHepruei T = 170 MaB. Onpenenuts, kak
pacripenensercs 3ta SHeprust Mexay sapamu 139Xe

1 92Sr ¥ KaKOBBI CKOPOCTH MX ABMKEeHUA. CunTarh, 4TO0
PO JAETUIOCH B COCTOSIHUH MTOKOSI.

3.0mnpenenuTh KHHETUUECKYIO SJHEPTHIO KOHEUHOTO sIpa
pu B--pacnajne sapa 64Cu, korma sHEprus
AHTUHEHTPUHO paBHA HYII0. DHEpruu cBsi3u saep 64Cu -

7




559.32 M»3B u 64Zn - 559.12 M»>B.

4.J1anbl n30bITKH Macc atomoB A(114Cd) = -

90.021 M5B, A(114In) = -88.379 M»B u A(114S8n) = -
90.558 M»B. Onpenenuth BO3MOXHBIE BUIBI 3-pacmajia
sapa 1141n.

5.CpenHsist 3HEpIrUs HEUTPOHOB, UCITYCKAEMBIX pajuii-
OCpWITMEBBIM UCTOYHHUKOM B peakiuu 9Be(a,n)12C,
paBHa 6 M»aB. OueHuTh cpeiHee KOJIMUECTBO aKTOB
paccestHisI HEMTpOHa Ha siipax BOJOpOJia, HEOOX0AUMOe
JUTSL YMEHBIIICHUS €T0 YHEPTHH JI0 TEIUIOBOM.

6.CeueHue 3axBaTa 63aXB TEIIOBBIX HEUTPOHOB siApaMH
JKeiresa 2.5 0, IIoTHOCTS keje3a 7.8 r/cM3. O1eHuThb
JUTUHY CBOOOTHOTO Mpo0era TerIoBbIX HEUTPOHOB B
Kelese.

7.5 npo 7LI 3axBaThIBaeT MEJICHHBIA HEUTPOH U
WCITyCKaeT y-KBaHT. YeMy paBHa dHEPrus y-KBaHTa?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OUeHKa "O0TIMYHO" BBICTABIISICTCS €CJIN 3a/1aHIE
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-4. PacueTHoe 3a1aHue

®opmbl peanuzanuu: [TuceMenHas padota

Tun koHTpoILHOTrO MeponpusTHs: Pemenue 3agau

Bec koHTpOIbHOrO Meponpusitusi B BPC: 35

IIpouenypa mnpoBeaeHUs] KOHTPOJIBbHOrO MeponpusaTHsa: CaMOCTOSTEIbHOE BBINOJIHEHHE
CTyA€HTOM ( B TeueHHe 3 HeJeslb) MUCHbMEHHOM paboThl MO BapHaHTy 3a/JaHUsl U IPOBEpKa
IPENoIaBaTeseM CAAHHBIX padoT

KpaTkoe cogep:xkanune 3a1aHus:
HpOBepKa YMCHUSA MIPUMEHATH q)yH)IaMeHTaJ'IBHI)Ie SHaHUA IJId pECIICHUA 3ada4, IMMOCBAIICHHBIX

ONMMCAHUIO ANCPHBIX U HeﬁTpOHHO-(I)HSH‘{CCKI/IX IMponeccCcoB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTs: IIPUMEHSITh 1.51mpo 27Si B pe3ynbTare f+-pacnama 27Si — 27Al +

byHIaMeHTallbHbIE 3HAHUA  JJIS e+ + ve mepexoauT B "3epkanbHoe" spo 27Al.

peleHus 3ajad NPUMEHUTENBHO K MaxkcumanbHast SHeprus no3uTpoHos 3.48 M»B.

SICPHBIM u HEUTPOHHO- ONeHNTH painyC ITHX SAEP.

¢u3nUecKuM mnpoieccam 2.0mpenenuTh BEpXHIO MPaHUILy BO3pacTa 3eMIlH,
cumuTas, 4TO BeCh uMmeroriuiics Ha 3emie 40Ar




obpazoBaiics u3 40K B pesynbrare e-3axparta. B
Hacrosee BpeMs Ha kaxabie 300 atomoB 40Ar
npuxoautcs oauH atom 40K.

3.B pesynbrare o-pacnana paauii 226Ra npesparaercs B
panon 222Rn. Kakoii 06beM pajioHa Py HOPMAJIbHBIX
ycloBUsAX OyJIeT HaXOAUThCS B paBHOBecUU ¢ 1 T paaus?
Iepuon monypacnana 226Ra. T1/2(226Ra) = 1600 ner,
T1/2(222Rn) = 3.82 mus.

4.V cnonb3ys 3HaUEHUSI Macc aTOMOB, ONPEACIUTh
BEPXHIOIO TPAHUILY CIIEKTPa MO3UTPOHOB, UCITYCKAEMbIX
npu P+-pacmane sapa 27Si. Mar(27S1) =

25137.961 M»B, Mart(27Al) = 25133.150 M»B (Maccsl B
SHEPreTUYECKUX CANHULAX).

5.0npeaenuTs SHEPruto otTaauu siapa 7L,
oOpasyromerocs mpu €-3axpare B siape 7Be. Jlansbl
sHepruu cBsi3u szaep - EcB(7Be) = 37.6 M»aB,

EcB(7Li1) = 39.3 M»aB.

6.Ucnone3ys hopmyny Baiiizekkepa, MoJyqIuTh
COOTHOIICHUE /IJIs1 BHIYUCIICHUS SHEPTUU CIOHTAHHOTO
JIeJICHUs Ha JIBa OJIMHAKOBBIX OCKOJIKA U PAaCCUUTATh
SHEPTUI0 CUMMETPHYHOTO JieeHus sapa 238U,
7.Paccuntarh, kakas 3HepPTUs OCBOOOKIAETCS IPU
neneHuu 1 r ypana.

8.ITy4oK IPOTOHOB C KHHETHYECKON IHEPrueit

T =500 M5B u Tokom I = 1 MA mipoxoauT uepes
MeHYIO0 MacTuny TonmuHoi D = 1 cm. Paccunrarte
MOILHOCTh W, pacceMBaeMyo Iy4KOM B IIJIaCTHUHE.
9.Kak Bnusiet 3apsn siaep BeliecTBa Ha aOCOMOTHBIE
BEJIMYUHBI CEUCHUN U Ha OTHOCUTEIIbHBIN BKJIA]
OT/ZIETIbHBIX CEYEHUN B MOJHOE CEYEHUE B3aUMOJICHCTBUS
raMMa-KBaHTOB C BEIIECTBOM?

10.ITpu 00y4yeHUN MUIIIEHH U3 HATypaJIbHOTo Oopa
Ha0J110/1a710Ch MOSIBIICHNE PaJUOAKTUBHBIX U30TOIOB C
nepuoaamu nonypacnaga 20.4 mus u 0.024 c. Kakue
oOpa3zoBasinchk n3otonsl? Kakue peakiuu npuBenu K
00pa30BaHMIO 3TUX U30TOMOB?

OnucaHue MKaJbI OlleHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIEeTBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJIHEHO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. 1. HGPEHMCHMTE OCHOBHblE BUAa pacnaga A4ep N HAa30BUTE yC/10BUNA X OCYyLLLECTB/IEHUA

2. IIpotoH ¢ kunetndeckom suepruerd Ta= 5 M»aB Haneraer Ha siapo 1H u ynpyro
pacceuBaercs Ha HeM. Onpenenuts 3uepruto TB u yron paccesnus 0B sapa otnaun 1H, ecnu
yrou paccesnus rnporona 0b = 30 rpagycon

3. OueHuTs paauyc siipa Meu, €CJIM U3BECTHO, YTO IIPU IIPOXOKIECHUH BBICOKOIHEPTIeTUUHBIX
HEHUTPOHOB Yepe3 IIIACTUHKY MEIH TOIIIMHON 2 CM MOTOK HEUTPOHOB yMeHblmics B 1.1 paza.
Pazmepowm weiitpona npenedpeus. p(Cu) = 9 r/cm3.

IIpoueaypa nposenenus

- CTYACHT MOJYy4acT oumer ¢ 3aaHuCM 11O MaT€pualy JUCHUIUIMHBI; - CTYACHT 'OTOBUT OTBCT Ha
BOIIPOCHI 3alaHuA; - IIPCIIOAaBaTCIb YCTHO OIPAIIUBACT CTYACHTA U BBICTABIIACT OLUCHKY

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTIUHDL

1. Komnerenuust/Unaukarop: MJ1-1nk-s Braneer pusnyeckum onmcanueM mporeccoB
B3aMMOJICHCTBUS SIIEPHBIX YACTHI], IPOTEKAIOIINX B SIAEPHBIX YCTAHOBKAX

Bonpocsl, 3aganus
1.Kakas monst magaroniero my4ka TeMjIoBbIX HEUTPOHOB IOTJIOTUTCS B JIUCTE JKeJe3a TOJIIUHON
1 cm? [TnotHOCTH *ene3a 7.8 r/cM3. CedeHune 3axBaTa G3axB TEIIOBBIX HEUTPOHOB SApaMu
xene3a 2.5 0
2.I1y4ok HelTpoHOB ¢ 3Heprueit 0.5 M»B nagaer Ha afOMUHHEBYIO (DOJIBIY TOJNIIUHONW 1 MM.
Onpenenutp, Kakas 4acTh HEUTPOHOB Myuka OyJeT 3aXBaveHa siipaMu (OJIbIU, €CIIH CeUeHUe
3axBaTa sapamu 27Al HeHTpOHOB yKazaHHOU HEpruu paBHO 2-10-26 cm2. [TnoTHOCTH
anmoMuHus 2.7 r/cM3.
3.IlepeuncinuTh HECKOIBKO SACPHBIX PEAKIIHiA, B KOTOPBIX MOXKET 00pazoBarbces uzoron 8Be.
4.Kakyro MUHHUMaJIbHYI0 KHHETUYECKYIO SHEPTHUIO B JIabOpaTopHOH cucteMe Tmin JOKeH
UMETh HEUTPOH, YTOOBI CTasia BO3MOkHOM peakius 160(n,a0)13C?
5.0npenenuts B 1a00paTOPHOM cCUCTEMEe KHHETUYECKYIO SHepruto siapa 9Be, o6pasyromerocs
IIpY IOPOrOBOM 3HAUEHUHU YHEPruM HeWTpoHa B peakuuu 12C(n,0)9Be
6.Muiens U3 HaTypajabHOro 6opa 6ombapaupyercs nporoHamu. [locine okonyanus
00JTydeHust 1eTeKTop anb(ha-gacTull 3aperucTpupoBai akTuBHOCTH 100 bk. Uepes 40 mun
aKTUBHOCTH 0Opa3ia cHusuiack 10 ~25 bk. Kakos ucrounuk akruBHoctu? Kakas snepHas
peakuys NPOUCXOIUT?
7.Mogens aroma Tomcona. OnbiTel Pesepdopaa. [lnanerapuas monens aToMa 1 mpodiema
YCTOMYMBOCTH aTOMOB
8.IIpaBuio kBantoBanus bopa. bopoBckuii paguyc opOUTHI 2JEKTPOHA. DKCIIEPUMEHTAIBHBIE
JI0OKa3aTesIbCTBa TUCKPETHOM CTPYKTYpBI aTOMHBIX ypoBHEN. OnbiTel @panka u ['epua
9.CnvMH 1 MarHUTHBIM MOMEHT HYKJIOHOB U siipa. CBEpXTOHKAs! CTPYKTYpa aTOMHBIX CIIEKTPOB.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.ABnsiercs mu peakius 6Li(d,0)4He sHmoTepMudeckoi nim sk30TepMuueckoi? JlaHsl
yIenpHbIC YHEpTruH cBsi3u siaep B MaB: g(d) = 1.11; ¢(He) = 7.08; ¢(6L1) = 5.33.

OTBeTHI:
SHIOTEPMHUECKON  DK30TepPMHUYECKOM
BepHbIi1 OTBET: 3HAOTEPMUYECKON
2.KakoB mopor ocymiecTBiaeHus saepHoi peakuu: 7Li(p,a)4He

OTBeTHI:
I MaB  512x3B  nopora e cymecrsyer 300 5B
BepHblii 0TBET: mopora He CyIIEeCTBYET
3.Bo3moxna nmu peaknusi: o + 7Li — 10B + N mox neficTBueM o-9acTHIl ¢ KHHETUYECKON
sHepruen T =10 MaB?
OTBeTHI:
Ja HeT
BepHs1ii oTBeT: 1a
4.Bo3moskHa i peakiust o+ 12C — 14N + d  mox AeliCTBUEM 0-4aCTHII C KHHETHYECKOM
sHeprueit T = 10 MaB?
OTBeTHI:
Ia  HET
BepHnpbiii oTBeT: HET
5.0mnpenenute yactuiy X u B peakiuu: 35C1 + X = 32S + o

OTBeThI:
IIPOTOH DJIEKTPOH  IMO3UTPOH HEUTPOH
BepHslii oTBET: IPOTOH
6.0Onpenenure yactuiy X u B peakuuu: 10B + X =7Li + o

OTBeTsI:
IPOTOH DJJIEKTPOH  IMO3UTPOH HEUTPOH
BepHblil 0TBET: HEUTPOH
7.0npenenute yactuily X u B peakuuu: 7L1 + X = 7Be + n

OTBeThI:

OPOTOH AJIEKTPOH  TO3UTPOH HEHUTPOH O-4acTHLA
BepHslil oTBET: IPOTOH

8.Onpenenure yactuny X u B peakiun: 23Na +p = 20Ne + X

OTBeTHI:

MPOTOH DJIGKTPOH  TO3UTPOH HEUTPOH (-4acTHIlA
BepHbplii oTBET: 0-yacTuLa

9.0mpenenute yactunly X u B peakiuu: 23Na +d = 24Mg + X

OtBerTsI:

OPOTOH AJIEKTPOH  TO3UTPOH HEHUTPOH O-4acTHIIA
BepHsl1ii oTBET: HEUTPOH

10.0Onpenenute yactuny X u B peakuuu: 23Na +d =24Na + X

OtBeThI:
IIPOTOH DJJIEKTPOH  IO3UTPOH HEWTPOH 0O-4aCTHLA
BepHblit 0TBET: IPOTOH
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku binoHenus 3Hanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 65
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

1I1. IIpasuna évicmasnenusn umo2o60i OUeHKU no Kypcy

HtoroBasi oleHKa 3a OCBOCHHE IUCIUIUIMHBI 32 CeMecTp (OPMHUPYETCS B COOTBETCTBHH C
"[Tonoxxennem o BAPC" Ha 0oCHOBaHMU 3a4€THOM U CEMECTPOBOM COCTABIISIFOIIUX

12



