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3aBeayromuit kadeapoit
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I1. Pabouasi nporpaMma nepecMoTpeHa Ha 3acelaHMHU Kadeapoi:

IIpoToKoI OT « » 20 r. Ne

3aBenyromnuii kageapoit

(momuucs) (1.0. ®amunust)



AHHOTAIMSA

PaGouast mporpamma JucturuinHbl  «DU3MKAa aTOMHOTO siIpa U DJIEMEHTAPHBIX
yacTull»y paszpaboraHa s cTyneHToB 3 Kypca HampabieHus 03.03.02 «Dusukay,
npoduiib «IKCIepuMEHTaIbHas pU3nKay B cOOTBETCTBUM ¢ TpeboBanusiMmu OC BO
10 JAHHOMY HaIlpaBJICHUIO.

JucrumHa « Du3uKa aTOMHOTO SI/Ipa M AJIEMEHTaPHBIX YaCTHUID OTHOCUTCS K
pazneny b1.B.03.06 BapraTuBHOM yacTu y4eOHOTO IIaHa.

OOmast TPyJOEMKOCTh JUCIUIUIMHBI COCTaBIIIET 4 3a4eTHBIX €IWHHII,
180 yacoB. YueOHBIM IUIaHOM MPETYCMOTPEHBI JICKIIMOHHBIE 3aHsATHsA (36 yac.),
nabopaTtopHbie (954 uac.), camocrtosiTelabHasi pabota (94 yac. B TOM 4YHUCJE Ha
MOJIrOTOBKY K 3k3ameHy 36 yac.). JluciuminHa peanusyercs B 6 cemectpe 3 Kypcea.

ConeprxaHne TUCIMIUIMHBI OXBATHIBACT KPYT BOTIPOCOB, CBSA3AHHBIX OOIIMMH
XapaKTEPUCTHKAMU aTOMHBIX SIICp U DJIEMEHTAPHBIX YACTHII, PAAHOAKTHBHOCTHIO,
3aKOHAMH paclajia, OCHOBHOW KJIACCH(PUKALMEH 3JIEMEHTapHBbIX YacTHIl M HX
B3aMMOJICICTBHEM.

Kypc sinepHoit pusuku sBisieTcst 3aBepIIaouM KypcoM oommen ¢usuku. Jis
YCHENIHOTO €r0 OCBOCHHUS CTYACHTHI JOJKHBI BJIAJIETh 3HAHUSIMU MO OCHOBHBIM
paznenam oOmed (U3MKU MEXaHWKH, DJEKTPUYECTBA, ONTUKU U, OCOOEHHO,
aToMHOU (pu3uku. Crnenuduka mpeaMeTa TakoBa, 4yTO saepHas (pu3uka sBIAETCA
WHTCHCUBHO Pa3BHUBAIONICHCS HAYKOH, a CIEIOBATEIBHO, COJEPKUT U HE BIIOJHE
YCTOSIBIITUECS UJIEU U TEPMUHOJIOTHIO, HEKOTOPHIE €€ BaXKHBIE pa3zelibl JaJIeKH 10
cBoero 3aBepiieHus. [103ToMy OCHOBHas 1elb Kypca 3akiiodaeTcs He TOJBKO B
OOy4YEeHHH OCHOBHBIM KOHIIEHIUSAM, CIIOXHBIIMMCS K HACTOSIIIEMY BPEMEHHU B
busMKe sApa M AJIEMEHTapHBIX YacTHUIl, HO M TEPCHEKTHBAM WX MPOBEPKU B
Oyaymiem.

CTyneHThl, U3y4UBIIME ITOT KYpC, JOJDKHBI YBEPEHHO OPUEHTUPOBATHCA B
TEPMUHOJIOTHH, 3HATh OCHOBHBIE XapaKTEPUCTUKH aTOMHBIX SIIEp U JIEMEHTAPHBIX
YJacTHI], HanOoJIee BaXKHbIC 3aKOHBI COXPAHCHHS U CTCTICHb WX MOATBEPXKICHUS Ha
OMBITE, a TaKXKe HMETh MPEACTABICHUE O BHYTPEHHEH CTPYKType SAep H
AJIIEMEHTAPHBIX YACTHUI] U HEPEIICHHBIX MpobieMax.

Henn:

— obecrieueHne MpoPecCUuOHATBHOTO 00pa30BaHMsl, CIOCOOCTBYIOIIETO
COLIMAJIbHOM, aKaJeMHUECKONH MOOMIIBHOCTH 00YJaroIInXcsl, BOCTPEOOBAaHHOCTH UX
Ha pbIHKE TPpyJAa, YCIELUIHON Kapbepe;
dbopMUpOBaHKE TIEITOCTHOTO MPEICTABICHHS O (PU3MUECKUX SIBICHUSAX U
npolieccax;

—TOATOTOBKA OakaiaBpa K OCBOEHUIO OCHOBHBIX METO0B HAOIIOICHUS U
WU3MEPEHHUS, a TAK)KE K UCIIOJIb30BAHUIO TEOPETUICCKUX 3HAHUHN TSI TaTbHEHIIIETO

W3 YYEHUs TUCIUIUINH CIIeIMAIN3AIUNA U B IPAKTUUECKUX IIENIIX.
3agaum:



—COOOIIUTH OCHOBHBIE MMPUHITUIIBI M 3aKOHBI (DU3UKHU M KX MAaTEMAaTHUYECKOE
BBIp2XEHHE B MPUMEHEHUH K OCHOBHBIM MOJIEIISIM TUCIUIUIUHBI « DU3nKa
aTOMHOTO SI/Ipa ¥ 3JICMEHTAPHBIX YaCTHUID);

—03HAKOMHUTh C OCHOBHBIMH (DM3MUECKUMHU SIBJICHHSIMH, METOJAMHU HX
HAOJIOIEHUS M SKCIIEPUMEHTAILHOTO HCCIIEI0BAHUS;

—c(hOopMHUPOBATH ONPE/ICIICHHbIC HABBIKA PaOOTHI C Y4eOHOM 1 Hay4YHOM
JUTEpaTypOid, HAYYUTh MPABUIHLHO BHIpaXaTh (DU3MUECKHUE HJICH,
KOJIMYECTBEHHO (DOPMYIIMPOBATh U pPeliaTh GU3NUECKUE 3391 TI0 SISPHON
¢busnKe, OIICHUBATH MOPSIKHA (PU3NIESCKUX BEITHUNH;

—7aTh CTYJIEHTY SICHOE MPEJICTaBICHHE O TPaHUIAX MPUMEHUMOCTH
buznyecKkux Mozenel u rumnoTes.

JUis  yCHENIHOTO W3YYeHUS UCHUIUIMHBI «JKCIEPUMEHTAIbHBIE METO/bI
AIEpHON (QU3MKN» y O0y4aroumxcs JOJDKHBI ObITh C(HOPMUPOBAHBI CIIEAYIOIINE
IpeBapUTEIbHbIE KOMIIETEHIUH:

® TOTOBHOCTH K CaMOpPa3BUTHIO, MOBBINICHUIO CBOEH KBaTH(PHUKAIMN U
macrepcTBa (OK-6);

B pesynbrare m3ydeHHs] NaHHOW NUCHUIUIMHBI y CTYACHTOB (HOPMUPYIOTCS
cleayronme OoOIEeKyIbTypHBIe/ oOmenpodeccuoHanbubie/ MpodecCuoHabHbIC
KOMIETEHIIUHU (3JIEMEHThI KOMIETEHIIUMN).

Koa n popmyinpoBKka KOMIIETEHIHH Iranbl GOPMHPOBAHMA KOMIIETCHIIUH

OIIK-1 CIOCOOHOCTBIO OCHOBHBIE 3a/1a41 U 3aKOHbI (PU3UKH
HCIOJIb30BaTh OCHOBHBIE 3aKOHBI | 3HaeT ATOMHOTO S/pa ¥ 3JIEMEHTAPHBIX
€CTECTBEHHOHAYYHBIX JHUCLUIUIMH YacTHIL

B npodeccnoHanbHOM

IIOCTaBUTh U PELIaTh HOBBIE 33/1a4H
(U3HMKN aTOMHOTO si/ipa U
9JIEMEHTapHBIX YaCTHLI.

ACATCIBHOCTH, HPUMCHATD METOIBI | yyeer
MaATEMaTHYICCKOI'O aHajim3a u
MOZJCIIMPOBAHUS, TCOPETHUICCKOI'O

OCHOBHBIMH 3aKOHaMH U METOJaMH

u 3KCIIEPUMEHTAILHOTO

Braseer pemenus 3a1a4 GU3MKKM aTOMHOTO si/Ipa
UCCIIEI0BAHYS

¥ 5JIEMEHTAPHBIX YACTHIL.

[TK-3 roTOBHOCTBIO K POBEICHHUIO Kak npoBouTh (pusnueckue
(GU3MYECKUX DKCIIEPMMEHTOB TIO | 3Haer SKCIIEPMMEHTBI, COCTABIIATH OMMCAHKE
3aJIJaHHON METOJIMKE, COCTABJICHUIO MPOBOMMBIX UCCIIEI0BAHMUIM
OTHCAHUS IPOBOJMMBIX T m————
HCCICTOBAHNH 1 AHATN3Y | yyeer 9KCIIEPUMEHTBI, COCTABIIATH OIIMCAHHE
pE3yIbTATOB MPOBOJUMBIX UCCIIEA0BAHUIA

Mertoaamu ipoBeieHUs] PU3MIECKUX
Buageer AKCIIEPUMEHTOB, COCTABJICHHUS OTYETOB
Y aHAJIN3Y PE3YIbTaTOB.




l. CTPYKTYPA U COJEP KAHUE TEOPETUYECKOMN YACTH

KYPCA.

MOAYJIb 1. OcHoBHBIe KOHUENIUU (PU3MKHU JJIeMEHTAPHBIX YacTHl. (36 4ac.)

Paznen 1. Beenenue B pusuky sapa (30 gyac)

Tema 1. O0mue xapakTepucTUKU AaTOMHBIX siiep (6 4ac.)

OOmme XapaKTepUCTUKH ATOMHBIX SIZIEp M DJIEMEHTAPHBIX YACTHII, CITOCOOBI WX

u3Mepenus. OCHOBHBIE 3aKOHBI coxpaHeHus. Kiaccudukanus saeMeHTapHBIX

YaCTUIl U UX B3aUMOJCHUCTBUM.

Jlenrronsl. Jlentonnslii 3apsaa. Helitpuno. OcuWiisiiui HEUTPUHO.

Anponbl. Me3onsl u Oapuonbl. bapuonHbld 3apsan. M3oTonuveckuil CIuH,

CTPaHHOCTh, O4apoBaHKu€e. MyJIbTUILIETHI AIPOHOB. Mnes kBapKoB.

KBapkoBasi ctpykrypa aaponoB. [[Ber. ['moonbl. Acumnroruueckass cBOOOJA.

KoHpaitHmeHT.

C- ,P-, T- unBapuantHocts. Hapymenune P- u CP- uwetHOCTH.

Tema 2. PagnoakTuBHOCTD. (6 yac.)

3aKOH paAuoaKTUBHOTO pacraja.

Anbda-pagnoaktuBHOCTh. OO0IUMEe 3akoHOMEpHOCTH. Mexanuzm. dopmyna
['enrepa-Herouna.

bera-pacnag atomubix suep. ®opma 6era-criextpa. ['padux Kropu.
["amMma-niepexoabl. U3omepnsbie coctosaus. Ipdext Meccbayapa.

Henenue sanep. UckyccTBeHHAs paluOAKTUBHOCTb.

Tema 3 . BzauMojeiicTBHe H31y4YeHHs ¢ BelleCTBOM. (6 1ac.)

BzaumopenicTBre 3apsyKEHHBIX YacTHUI[ C BELIECTBOM. MOHM3alMOHHBIE TOTEPHU.
MexaHu3mbl B3aMMOJICMCTBUSI TaMMa-KBAHTOB C BELIECTBOM. B3aummopnerncTtBue
HEUTPOHOB C BELIECTBOM.

Jo3umetrpusi. CriocoObl mpeIcTaBIeHUs JO3UMETPUUECKON HHPOPMALIUH.

Tema 4. SInepuas 3Hepreruxa. (6 yac.)

Lennas peakuus aeneHus. SnepHble peakTOPHI.

Tepmosinepubie peakiuu. [Ipo0iema ynpapisieMoro TepMosiiepHOTO CHHTE3A.



Tema 5. OcHOBHBIE MpeCTABJEHHS 0 CTPYKTYpe sapa. (6 yac.)
HyknoH-HyKJIOHHOE B3auMoieiicTBre. CTpyKTypa JIerdaniumx siaep.

KanensHast moaenb. Marndeckue umciaa. Mopaeiab o0oiouek. OqHOYaCTUYHBIE U
KOJUIEKTUBHEIEC cOCTOsTHUA. O000IIIeHHAs! MOICITb.

Paznen 2. dusuka 3jieMeHTapPHBIX YacTul. (6 yac.)

Tema 6. AcTpopusuka u ¢pusuka 3j1eMeHTapHbIX YacTul. (6 yac.)

Konnenmus OGonbimoro B3pbiBa. CrieHapuil  NPOUCXOXKISHUS  BceneHHOM.

bapuoHHas acuMMmeTpus.

Il.  CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOHN YACTHU
KYPCA

JlaGoparopHbie padoThbI
CTyaeHThl CaMOCTOSITENIBHO TOTOBATCA K MPOBEIEHUIO TAOOPATOPHBIX padoT
U UX 3alIUTE C UCIOJIb30BaHUEM METOANUECKUX OCOOUI MO BBHIOJHEHUIO
nabopatopHbIX paboT. [IprumepHbie BOMPOCH K 3aluTe 1a00paTOPHBIX padOT J1aHbI
B COOTBETCTBYIOIIUX METOANUYECKUX TOCOOUSX.
HaumeHoBaHue 1a00paTOPHBIX padoT.
1) Onenka nepuo/ia nojaypacmnajaa I0Ar0KUBYIIEro U30Tomna
2) Usmepenue nnuHbl npodera anbga 4acTHIl
3) U3yueHue KOCMUYECKUX JIyqei.
4) YcTpoiicTBO, TPUHITUI IEUCTBUS U OCHOBHBIE Xapaktepuctuku Nal(Tl)
JETEKTOPOB.
5) UccnenoBanue kanuOpoBouHoit kpuBoi Nal(Tl) gerexkropa
6) OnpeneneHne XapaKTEPUCTUK PAIUOAKTUBHOIO HCTOYHUKA IO U3MEPEHHBIM
CHEKTpaM U3ITy4YEHHUS.
7) NU3mepenne KpuBOii MOTJIONICHUS TaMMa-U3TyYeHUs
8) O1ieHKa BpeMEHU KU3HU MIOOHA.

9) UccnenoBanue siiepHOrO0 MarHUTHOTO pPE30HAHCa



I11. YYEBHO-METOJUYECKOE OBECIIEYEHUME
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOILIIUXCS
Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEJIbHON paboThI

oOyyaroumxcs N0 JUCHUIUIMHE « DKCIIEPUMEHTAIbHBIE METOABI SIIEPHON (PUUKI
BKJIFOYAET B ceO4:

e [uIaH-Tpa UK BHINOIHEHNUS CAMOCTOSITENIBHON paboThI IO IUCLUUIUIMHE, B TOM
qHClie IPUMEPHBIE HOPMBI BPEMEHH HA BHITIOJHEHHE 110 KaXKI0OMY 33JJaHUIO;

® XapaKTepHUCTUKA 3aJaHui I CaMOCTOSITENIbHOM paboThl CTYIEHTOB H
METOIMYECKHE PEKOMEH/IAllUU 10 X BBIIOJIHEHHUIO;

e TpeOOBaHHA K  TMPEACTaBICHUIO W O(QOPMIEHUIO  pPE3yJIbTATOB
CaMOCTOSITENILHON paboThI;

¢ KPHUTCPHUHU OLCHKHU BLIITOJIHCHUA CaMOCTOSITCIbHOM pa6OTBI.

IV. KOHTPO.JIb JOCTUXXEHUS HEJEA KYPCA

Ne KoHTtponmpyemslie OneHouHbIE CpesICTBA -

n/m paszeinsl / TeMbI Kop! 1 aTamnsl popMupoBaHust HaMEHOBAaHHE
JIACIIATIITAHEI KOMIIETEHIINI TEKYIIU | MPOMEKYTOUH
" ast aTTecTanus

KOHTPO
b
1 | Pasgen |, Pasgen Il OIIK-1 | Obmwue XapaKTEPUCTHKU | YCTHBINA | BBITOJTHEHUE

HK_3 ATOMHBIX ﬂ;[ep u 3HeMeHTapHI)IX OHPOC HpaKTI/IT‘IeCKHX

YaCTHI], CIIOCOOBI X U3MEPEHUSI.
OCHOBHBIE 3aKOHBI COXPaHEHUS.
Knaccudukarus s1meMeHTapHBIX
YaCTHI] U UX B3aUMOJIEHCTBUM.

3aJlaHuN

3akon PAJIMOAKTHUBHOTO | YCTHBINA | BBITOJHEHUE

pactiajia. ONpoc | MPAKTHUYECKUX
Anbha-paToaKTHBHOCTb. o

3aaHuN
Obmtme 3aKOHOMEPHOCTH.
Mexanusm. @opmyna Ielirepa-
Heronna.

BzaumoneiictBue 3apsHKECHHBIX yCTHLIﬁ BBIIIOJIHCHUC

JacT N BEWECTBOM. | oripoc | MpaKTHYECKUX
HonnzannoHHbIe MOTEPH. .

. 3alaHuU,
MexaHU3MBl  B3aHMOJICHCTBHS
raMMa-KBaHTOB C BEILIECTBOM. nabopaToOpHbIX
B3anmogeiictBue HEUTPOHOB ¢ pabor
BEIIIECTBOM.
Hozumerpusi. CriocoOsr
MIPEICTaBICHAS
JIO3UMETPUYECKON

nH(pOpPMAIIUH.




2 | Pazgen lll, Paznmen OIIK-1 | B3aumozeiictBue 3apsUKCHHBIX | YCTHBIN | BBIMOJIHCHHUE
v I1K-3 JacTHn ¢ BEIICCTBOM. | gripoc | MPaKTHYECKUX
HoHu3anmoHHbIe MOTEPH. o
MexaHu3Mbl ~ B3aUMOJIEHCTBUS 3ajlaHuu,
raMMa-KBaHTOB C BELIECTBOM. 1abopaTOPHBIX
BzaumoneiictBue HEUTPOHOB C pa6OT
BEIIIECTBOM.
Jozumetpus. Crroco0sr
MPEeACTABICHUS
JIO3UMETPUYECKON
nHpOPMALNH.
Uennas — peakuus — ACNCHHA. | YCTHBIA | BBIIOJHEHUE
S11epHBIC PEAKTOPEI. OIPOC | MPAKTUYECKUX
3aJaHu
TepmosinepHeie PeakuMK. | yCTHBIM | KOHTPOJIbHAs
IIpob6nema YMPaBIAEMOTO | noc pabora
TEPMOSIZICPHOTO CHHTE3A.
3 | Pazmen V, Paznen VI | OIIK-1 | Hyxnon-nykiouHoe YCTHBIN | BBIITOJIHEHUE
I1K-3 Bsaumosnelicteue.  CIPYKIYPAa | ornoc | mpakTHYECKHX
Jerdaiimmx saep. N
Kanenbuas MO/IETIb. allahuy,
Marunueckue umcia. Mojenb 1a00paTOPHBIX
o6omnouek. OIHOYACTUYHBIE W pabor
KOJIJICKTHUBHBIC COCTOsIHHA.
O0001IeHHAS MOJIETTb.
OzxHoyacTHYHBIC H YCTHBIN | BBIITOJIHEHUE
KOJUUJICKTUBHBIC COCTOAHNA. OHPOC HpaKTquCKHX
O060011eHHAs MOJIETIb. .
3alaHUuHUu
Konmemnmus 6oipIIoro B3pbhIBa. yCTHLIP'I KOHTpOJH,Ha;{
Cuenapuit MIPOUCXOXKACHHUS ompoc pa6ora
Bcenennoit. Bapuonnas
aCHUMMETpHSI.

V. CHUCOK YYEBHOU JIUTEPATYPbI U UHOOPMAIIUOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHasA

1. KamuranoB .M. Beenenne B Gu3uKy siapa ¥ 4acTuil: ydeOHUK.M31-BO

OU3MAIJINT,2010

2. CuByxuH JI.B. Atomuas u sinepras ¢pusuka. COopHUK 3amau: YueOHOe

nocobwue.8-¢ m3ganue., uctp. CI16: 13-po Jlans, 2002

3. O. A. bapcykoB OcHOBBI (PU3UKH aTOMHOTO si7ipa. SIaepHbie TEXHOJIOTUH /

Mocksa : ®usmariut , 2011

4, Myxua K.M. DOkcnepumeHrtanbHas sjaepHas ¢usuka, T1.1. Dusuka




aToMHOTO ssipa. M: DHeproaromuzaat, 2003.
5. Myxun K.M. DOkcnepuMmeHTalbHas siaepHas ¢usuka, T1.2. Dusuka
AJeMEHTapHbIX YacTull. M: DHeproatomusaar, 2004.
JlonosiHuTEeILHAS

1. FOmur H.II. HlupoxoB KO.M. fnepnas ¢usuka. M: Hayka, 1980.bnan /I.
Snpa, yactuiel, saepHbie peaktopsl. M: Mup, 1989.

2. Bamamau JI. CybaromHast ¢u3uka: sigpa U 4yacTUlbl. T.1 DnemeHTapHbIN
noaxoa. M: Mup, 1986.

3. Bamamaun JI. CybGaromuas ¢usuka: sapa u dactunbl. T.2 JlanbHeiimiee
pa3Butue. M: Mup, 1986.

4. Beitn6epr C. IlepBbie Tpu MunyThl. M: DHeproaromusaar, 1981.

5. Tordpun K., Baiickond B. Konneniuu ¢usuku 31eMeHTapHBIX YacTUIl. M:
Mup, 1988.

6. Kmammop-Kmaitarporxayc I'.B., Iltaynr A. HeyckopurenbHas ¢usnka
areMeHTapHbIX yactull. M: Hayka, 1997.

7. Tlepkunc /. BBenenue B Gu3HMKy BBICOKHX 3HEpruil. M: DHeproaToMusar,
1991.

JJIEKTPOHHBIE PecypcChbl:

1. Kanutonos, 1. M. Beenenue B pusuky siapa u yacTul [ DNeKTPOHHbBIN
pecypc] / 1. M. KantutoHos. - 4-e uzn., - M. : ®©USMATIIUT, 2010. - 512 c.
- ISBN 978-5-9221-1250-5.BBenenue B GpU3HKY Aapa U YaCTHIL
http://znanium.com/bookread.php?book=416384

byrposa A.I., 'op6apenko B.A., Mumuna E.JI., TycHos FO.W. N3nyuenue,
aToMHas U snepHas gusuka: YuebHoe mocodue. - M.: MUPDA, 2005. - 104
c. Wznmydyenue, atomHas wu saepHas ¢Qusuka: VYueOHOoe mOcoOHeE.

http://window.edu.ru/resource/042/47042

VI.METOAUYECKHUE YKA3ZAHUSA 10 OCBOEHUIO JUCHUIIJINHBI


http://znanium.com/bookread.php?book=416384
http://znanium.com/bookread.php?book=416384
http://window.edu.ru/resource/042/47042
http://window.edu.ru/resource/042/47042

o D¢ddexTuBHOE N3YUEHUE Kypca MPEIOIaraeT peryaspHOe MOCEIICHUE
3aHATAA W CHUCTEMAaTHYECKOEe  IOBTOPEHHE  MaTepuana,  H3JaraeMoro
IpernoaaBaTesieM Ha JEKIUU;

o ANTOPUTM M3YyYEHHS NTaHHOW NUCIHIUIMHBI COCTOUT B METOJIUYCCKOM
W3YYCHUU MaTepralia Kypca ero peryasipHOM MOBTOPEHUH B YaChl CAMOCTOSATEIHHON
paboThl, a TaK K€ MOCEIICHNE KOHCYIBTAINI C MPernoaBaTesieM;

o Pabora ¢ yka3aHHOU JHUTEpaTypOl MOJIKHA OCYIIECTBISTHCS MPEKIC
BCET0 B paMKax JICKIIMOHHOTO Kypca;

o [ToaroToBka K 3a4€Ty W 3K3aMEHY JOJDKHA MPOXOIUTH PETYJISPHO B
TEUCHUU CEMECTPOB OTBEAEHHBIX TSI 3aHATHH.
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METOJNYECKUE PEKOMEHJIAIIMHU 1151 CAMOCTOSITEJIBHOM
PABOTBI OBYYAIOIUXCS MO JUCLHUIIIUHE (MOIYJIIO).

CamocrosiTennbHas padoTa BBIMOJIHSETCA IO 3aJaHUIO0 TIPEMNojiaBaTelisi B
ayJIMTOPHUH WK BHE ayauTopuu. O0ydaromeMycsi HEOOXOUMO: — BBITIOJHATH BCE
3a/1aHus1, BEIHOCUMBIE MIPENOo1aBaTeIEM AJIsl CAMOCTOSITEILHOTO PabOThI; — AKTUBHO
paboTtath ¢ y4eOHON JUTEepaTypoil; — BRIHOCHUTh Ha TEKYIHME KOHCYJIbTAllUH BCE
HESICHBIEC BOIIPOCHI; — IMOJATNOTOBKY K 3K3aMEHY MPOBOAUTH IO 3K3aMEHAIMOHHBIM
TEOPETUYECKUM BOIIPOCAM, NPEAOCTABICHHBIM JIEKTOPOM; — MPU IOATOTOBKE K
PK3aMEHy BCE HESCHBIE MOMEHTHI HEOOXOaUMO (DHKCHPOBaTh W BHIHOCHTH Ha
MIPEIAK3aMEHAMOHHYIO KOHCYJIBTALUIO.

[Ipumepnas Tematuka pedepatoB (AOKIaT0B, COOOIICHUN)

1. Buonoruyeckoe nelCTBUE UITYYEHUS

2. [Ipunnun aBToha3upoBKU

3. YCKOpHUTENM TSAKEIBIX 3apSIKEHHBIX YACTHI]

4. YCcKOpUTENM JETKUX 3aPSIKEHHBIX YaCTHII

5. Komnmaiinepsr

6. JleTekTUpOBaHKE 3APSHKEHHBIX YACTHI]

7. JleTekTpOBaHUE HEUTPOHOB U Y-KBAHTOB.

8. TpekoBbI€ TETEKTOPHI

9. MHOTOKpaTHOE paccessHUE 3apsSKEHHBIX YaCTHI]

10. BzaumoneiicTBre (POTOHOB ¢ BEIIECTBOM

11. MoHu3anroHHbIe NOTEPH 3APSIKEHHBIX YACTHI]

12. PagnanimoHHble OTEPH JIETKUX 3aPSKEHHBIX YACTHUIL

13. KomnerotepHas Tomorpadus

14. KonnektuBHbIE 3(PPEKTH BO B3aUMOJIEHCTBUU OBICTPHIX YACTHI] C
YHOPSIIOUYEHHBIMH CTPYKTYPaMH.

15. Ucriosib30BaHNE PEHTTEHOBCKOTO M3TYYCHUS U OBICTPHIX 3aPSKEHHBIX YACTHII
JUJISl IUATHOCTUKU CTPYKTYPBI TBEPABIX TEI.

16. Ucnonp30BaHnE METOIOB KOMIIBIOTEPHOTO MOAECIMPOBAHUS B PAJUALIMOHHON
busuke.

METOAUYECKHUE YKA3ZAHUA 1JIA OBYYAIOHIUXCA 11O
OCBOEHMIO JIUCIUAIIJIMHBI.

CryaeHTy HEOOXOIMMO HAYYUTHCS YETKO KOHCIIEKTHUPOBATH U3JIaraeMblii Ha
JIEKIIMU MaTepHall — BBIACIATh TEMbI Pa3zesioB, MOA3aroJIOBKU, pUCOBaTh Ipaduku
B XOpOIIeM MacIiiTade, Tak Kak 3TO MO3BOJUT Jy4Yllle OJTOTOBUTHCS K HK3aMEHY.
N3ydeHne Kypca HaJ0 HA4YMHATH C NEPBOM K€ HEACNIM 3aHATUU, TAK KaK M3-3a



OonpIoro o0beMa M3ydyaeMblid MaTepuall MpenojaeTcss OueHb cxkaTo. Matepuai,
U3JIaraéMplil B Hayaje Kypca, IOCTOSHHO MCIOJIb3YeTCS B TE€YEHUE BCEro Kypca U
MOCJIEYIOIIEr0 U3YUYEHUS ClIENUATbHBIX JUCIUILINH.

PexoMeHganuM 110 OCBOCHUIO M CUMILVIMHBI HA JIEKIIUOHHBIX 3aHATUSX:

— TMepei OYepeqHOW JIeKIHeW HEOOXOAMMO MPOCMOTPETh IO KOHCHEKTY H
PEKOMEHIOBaHHOM y4eOHOU TUTEpaType MaTeprai NpeablayIieil JIeKIu;

— 0eryio 03HAKOMHUTHCS C COJIEP)KAHUEM OYepEAHOW JIEKIIMM MO OCHOBHBIM
UCTOYHHUKAM JINTEPATYphl B COOTBETCTBUH C pabouei mporpaMMoil TUCIUTUIHHBI;

— TpH 3aTPyAHEHUSAX HEOOXOAMMO OOpaTUThCA K JIEKTOpY MO Tpaduky ero
KOHCYJIbTAllMii WM Ha MPAKTUYECKUX 3aHATHUSIX. PekOMeHZaluu Mo OCBOEHHUIO
JVCHUIUIMHBI HA PAKTUYECKUX 3aHATHSIX:

— Ha 3aHATHS HOCUTh KOHCIIEKT JICKIUH 1 pEKOMEH/I0BaHHBIM COOPHUK 3a/a4;

— JI0 OYEPEAHOr0 MPAKTUYECKOrO 3aHSATHS MO KOHCIEKTY M PEKOMEH]IOBaHHOMN
yueOHOW JuTepaType npopadoTaTh TEOPETUUECKUIM MaTepuall, COOTBETCTBYIOIINN
TEMBbI 3aHSTHUS,

— B HavaJie 3aHATHI 3a1aTh IPENOIaBATEINO BOIPOCH IO MaT€pUaly, BbI3BABILIEMY
3aTpyJHEHHUS] B NMOHUMAHMM W OCBOCHUM MpPH PENICHUU 337a4, 3aJaHHBIX IS
CaMOCTOATENIBHOTO pelieHusd. PexoMeHZaluM M0 OCBOCHMI0 AUCHUILIMHBI HA
JIa00OpPATOPHBIX 3aHATHUSAX:

— PYKOBOJICTBOBAaThCS IpaKoM J1a00paTOPHBIX padoT;

— HakaHyHe Iepe]; Oo4yepeaHoM paboToNM HEOOXOAMMO IO KOHCHEKTY WU B
METOJMYECKMX YyKa3aHUAX K paboTe NPOCMOTPETh TEOPETHUECKHH Marepuan
paboTHI;

— Ha J1a00paTOPHOM 3aHSTHUH, BBIIIOJHUB BCE OIBITHI U PACUYEThl, HEOOXOIUMO
MIPOAHATIM3UPOBATH OKOHYATEIIbHBIE PE3YJIbTAThl U YOSAUTHCS B UX TOCTOBEPHOCTH;
— oOpaTuTh BHUMaHue Ha oOQopMIeHHE OT4eTa, B KOTOPOM JIOJDKHBI
OPUCYTCTBOBATh: 1I€db pPa0OThl, CXE€Ma YCTAaHOBKHM, METOJMKA W3MEPEHUH,
pEe3yNbTaThl OMBITHBIX W PACUETHBIX JaHHBIX, HEOOXOIUMBbIE TpapuUYecKue
3aBUCUMOCTH M UX aHAJIU3, BBIBOJIBI;

— @pd TOATOTOBKE K 3alIUTe OTYETa PYKOBOJCTBOBATHCA BOIMPOCAMH,
MPUBEJACHHBIMU B METOJMYECKUX YKa3aHUAX K JaHHOW pabote. s ycmemHoun
CIayd HK3aMEHa CTYJIEHThl JOJDKHBI PEryjsipHO padoTaTh B COOTBETCTBUH C
rpaduKoM OpraHu3anyu ayAUTOPHOU U CAMOCTOSITEIIbHON PabOThI:

a) oTpabOTaTh MPOMYIICHHbIE MO YBAXKUTEJIBbHON NpUYMHE PAOOTHI B TEUEHUE
CEMECTPA;

0) BOBpeMs cJaBaTh WHIWBUIyaJbHbIE 3aJaHUS W OTYETHI MO MPOJCIAHHBIM
7a00paTopHbIM paboTaM, MOMHHUTH, YTO HEOTPAOOTAaHHBIE TEMbl JIEKIIUH U
MPAKTUYECKUX 3aHSITUM BBIHOCATCS HA SK3aMEH.
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MMacnopt OC

Koa u ¢popmyinpoBka KoMneTeHuu Iranbl GopMHUPOBAHUS KOMIIETEHIIUH
OIlK-1 CIIOCOOHOCTBIO OCHOBHBIC 33/1aUd U 3aKOHBI (DU3UKH
HUCIOJIb30BaTh OCHOBHBIE 3aKOHBI | 3HaeT ATOMHOTO SIAPA U 3JIEMEHTAPHBIX
€CTECTBEHHOHAYYHBIX JUCIUTUINH YaCcTHUIL
B npodeccuoHabHOk IIOCTaBUTh M PELIaTh HOBBIE 3a/1aUH
JEATENLHOCTH, IPUMEHATh METOIBI | Vyeer (DUBHMKY aTOMHOTO Spa 1
MaTeMaTUYEeCKOro  aHajliu3a U 3JIEMEHTAPHBIX YaCTHLI.
MOJICIIMPOBAHUSA, TEOPETHUYECKOTO
OCHOBHBIMH 3aKOHaMM U METOJaMU
u 3KCIIEPUMEHTAJIBHOTO
Brazneet penreHus 3a1a4 puU3uKu aTOMHOTO Spa
HUCCIICOBaHUS
Y 3JIEMEHTAPHBIX YaCTHII.
ITK-3 roTOBHOCTBIO K TIPOBEICHUIO Kaxk mpoBoauth pusnyeckue
(U3HYECKUX OSKCIICPUMEHTOB TIO | 3Haer JKCIIEPUMEHTBHI, COCTABIISATH ONTMCAHUE
3aJIaHHOH METOJHUKE, COCTABJICHUIO MPOBOJIMMBIX UCCIICOBAHUMN
ONHCaHUS } MIPOBOAUMBIX TIpoBOAUTE PU3HIECKHE
HCCICAOBaHNH n AHAIN3Y | yyeer SKCIIEPUMEHTBI, COCTABJISITH OITMCAHUE
PE3yILTAaTOB IPOBOJMMBIX MCCIIEN0BAHMI
Meroaamu npoBeieHUsT PU3NUECKUX
Bnazneer 3KCIIEPUMEHTOB, COCTABIICHUS OTYETOB
Y aHAJIU3y PE3YyIbTATOB.
Ne Koutponupyemslie OueHoYHbIE CpEeACTBA -
n/m pazzesnsl / TeMbI Kozp! u 3Tansl popmupoBaHus HalMEHOBAaHHE
JUCIUIIINHBI KOMIIECTEHITUM TEKYIIHU | TPOMEKYTOUYH
" ast aTTecTanus
KOHTpPO
b
1 | Pasmen |, Pasmen Il OIIK-1 | Obmwue XapaKTEPUCTHKH | YCTHBINA | BHITOJTHEHUE
HK_3 ATOMHBIX ﬂz[ep u 3J'IeMeHTapHI)IX OHpOC HpaKTI/IquKI/IX
YaCTHI], CIIOCOOBI X U3MEPEHUS. o
3aJaHuM
OCHOBHBIG 3aKOHBI COXpaHCHUS.
Knaccudukaiusi 37eMeHTapHBIX
YaCTHI] U UX B3aUMOJIEHCTBUM.
3akoH patoaKTUBHOIO yCTHLH‘/'I BBITIOJITHEHUE
paciana. OMpocC | MPaKTHYECKUX
Anba-pagroakTHBHOCTb. o
3aJlaHu M
OOmwme 3aKOHOMEPHOCTH.
Mexanuzm. @opmyna [eiirepa-
Heromnna.
BzaumoneiictBue 3apsHKEHHBIX yCTHLIﬁ BBIIIOJIHCHUC
HacTun ¢ BEIICCTBOM. | oripoc | MPaKTHYECKUX
HoHuzanuonHsie IIOTEPH. .
N 3a7JaHuM,
MexaHI/I?;Mbl B3aNMOJACUCTBUS
raMMa-KBaHTOB C BELIECTBOM. 11ab0paTOPHBIX
BsauMopnelictBue HEHTPOHOB C pabor
BCIIECCTBOM.
Jozumetpus. Crioco0bI
npeacTaBJICHUA
JIO3UMETPUYECKOM
HHpOpPMALIUH.




Paznen I, Paznmen OIIK-1 | B3aumozeiictBue 3apsUKCHHBIX | YCTHBIN | BBIMOJIHCHHUE
v I1K-3 JacTHn ¢ BEIICCTBOM. | gripoc | MPaKTHYECKUX
HoHu3anmoHHbIe MOTEPH. o
MexaHu3mMbl  B3aMMOJIEUCTBUS 3afaHuy,
raMMa-KBaHTOB C BEILIECTBOM. 1abopaTOPHBIX
BzaumoneiictBue HEUTPOHOB C paGOT
BEIIIECTBOM.
Jozumetpus. Crioco651
MPEeACTABICHUS
JIO3UMETPUYECKON
nHpOPMALNH.
Uennas — peakuus — ACNCHHA. | YCTHBIA | BBIIOJHEHUE
S11epHBIC PEAKTOPEI. OIPOC | MPAKTUYECKUX
3aJaHu
TepmosinepHeie PeakuMK. | yCTHBIM | KOHTPOJIbHAs
IIpob6nema YMPaBIAEMOTO | noc pabora
TEPMOSIZICPHOTO CHHTE3A.
Pasznen V, Pasnen VI | OIIK-1 | Hykiou-HykioHHoe YCTHBIN | BBIITOJIHEHUE
I1K-3 Bsaumosnelicteue.  CIPYKIYPAa | ornoc | mpakTHYECKHX
Jerdaiimmx saep. N
Kanenbuas MO/IETIb. allaHuy,
Marunueckue umcia. Mojenb 1a00paTOPHBIX
o6omnouek. OIHOYACTUYHBIE W pabor
KOJIJICKTHUBHBIC COCTOsIHHA.
O0001IeHHAS MOJIETTb.
OzxHoyacTHYHBIC H YCTHBIN | BBIITOJIHEHUE
KOJUUJICKTUBHBIC COCTOAHNA. OHPOC HpaKTquCKHX
O060011eHHAs MOJIETIb. .
3alaHUuHUu
Konmemnmus 6oipIIoro B3pbhIBa. yCTHLIP'I KOHTpOJII)HaSI
Cuenapuit MIPOUCXOXKACHHUS ompoc pa6ora
Bcenennoit. Bapuonnas
aCHUMMETpHSI.

HIkayna oueHuBaHusI YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIIHH.

Koa n ¢popmyanposka Iransl GOpMUPOBAHUSA KpHUTEpUH NMoKa3aTeJIn
pMyJIHp pMHD puTep
KOMIEeTeHI[UH KOMIIeTeHIIUH
OIIK-1 OCHOBHBIE TEOpEeTUUYECKHE OCHOBEI, | 3HAET OCHOBHBIC
CIIOCOGHOCTRIO 3aJauu U 3aKOHBl | OCHOBHBIE ITOHATHS, 3a[a4u U 3aKOHBI
¢usnKH 3aKOHBI U MOJIENH (U3UKH aTOMHOTO
HUCIIOJIB30BAaTh . .
ATOMHOTO si/ipa ¥ | o01mieit Gpu3uKy; saapa u
OCHOBHBIC 3aKOHBI 5JIEMEHTAPHBIX | BO3MOKHOCTH 3JIEMEHTAPHBIX
C€CTCCTBCHHOHAYYHBIX 4acTHIL] 00671acTH NPUMEHEHHUS 4acTHI]
IUCIIAILINH B | 3HaeT (MOpOroBBIi METOJIOB
IpodeCCHOHAIBHOI YPOBEHB) 9KCIIEPUMEHTAIBHBIX
HCCIIEI0BaHUil B
NEeATEIbHOCTH, :
(busnKe; onpeneaeHue,
HNPpUMEHATE ~ MECTOIBI CMBICII, CTIOCOOBI 1
MaAaTEeMaTHYICCKOI'O €IVMHHUIIBI U3MEPCHUS
aHajm3a " OCHOBHBIX (PU3HUYECKUX

BCJIMYMH.




MOJICTTHPOBAHHUS, MOCTaBUTh U n3JaraTh, YMeeT nocTaBuTh U
TEOPETHUYECKOTO U penIats HOBBIC aHaJIM3MPOBATh, U pelats HOBBIE
3a7a4 GU3UKH | KDUTUYECKH OLICHUBATh | 3aa4k (PU3UKH
OKCIICPUMCHTAJIBHOT'O
ATOMHOTO S/Ipa ¥ | pe3yJIbTaThl ATOMHOTO S1/Ipa 1
HCCJIEIOBaHuA ymeer . 3JIEMEHTAPHBIX | IKCIIEPUMEHTAIBHBIX 3JIEMEHTAPHBIX
(TpoRBHEYTLIT) YaCTHIL. UCCIIeJOBaHHUH, YacTHIL.
UCTIONBb3YSl OCHOBHBIE
MOHSTHUS, 3aKOHBI U
MOJETH (PU3UKH.
OCHOBHBIMH HaBBIKAMH NIPUMEHEHHS | BIAAEET OCHOBHBIMH
3aKOHaMH U MOTY4SHHBIX 3aKOHAMH H
METOJlaMU TEOPETHUYECKNX 3HAHUH | METOaMHM PeIICHUS
S penieHus 3a1a4 | JUIs MPOBEACHUS 3amad (PU3UKH
. ¢busnkH ¢bu3ngeckoro ATOMHOTO S/Ipa 1
(BBICOKHUIA) .
ATOMHOTO S,/Ipa ¥ | 9KCIIEPUMEHTA; — 3JIEMEHTAPHBIX
DJIEMEHTAPHBIX | HABBIKAMM IPUMEHEHUS | YaCTHII.
YaCTHIL. MOJTYYSHHBIX
TEOPETHYECKUX
I1IK-3 roTOBHOCTBIO K Kax IMpOBOAUTH TCOPETUYCCKHUE OCHOBBI 3Haet
IIPOBEICHHIO ¢usnueckne (bU3HYECKUX METOJI0B TEOpeTHYECKHE
. | OKCIIEPUMEHTBI, | UCCJIEJOBaHMSI. OCHOBBI (PU3MUECKUX
busnueckux 3HACT (IOPOroBLIi COCTaBJIATh METOJIOB
OKCIIEPUMEHTOB 110 | YP OBCHE) OIHCaHHE HCCIEeOBaHMS.
SaﬂaHHOﬁ MCTOOHKCE, MpPOBOAUMBIX
COCTAaBJICHUIO HMCCIIe/I0BaHNI
OIMCAHUS [IpoBoauts HCIOJIb30BaTh Ymeer
¢usnueckue BO3MOXKHOCTH UCIIOJIb30BaTh
IIPOBOANMBIX
. OKCIIEPUMEHTBI, | COBPEMEHHBIX METOJIOB | BO3MOXKHOCTH
HCCICIOBAaHNH 1 COCTaBJIATh bu3nyecKknx COBPEMEHHBIX
aHaJlIn3y PC3yJIbTATOB ymeer . OIICaHUE UCCIIEIOBaHUM ISt METOJI0B
(npoxBuEyTLIH) MIPOBOIUMBIX peuieHust GU3NUECKUX ¢bu3nyecKnx
HCCIIEI0OBaHUI 3az1a4 HCCIIEI0BaHUM 1S
perneHus
¢du3nYecKnX 3a/1a4
Meronamu TEOPETHYECKUMH Bnaneer
MPOBEICHUS 3HAHMUAMH QUBHUYECKHX | TEOPETUYECKUMHU
(usmueckux W MaTeMaTH4eCcKUX 3HAHMUSAMH
9KCIIEPUMEHTOB, | METOIOB HCCIEIOBAHMS, | PU3NYECKHUX U
BIIafieeT COCTaBJICHUS 00paboTKy 1 aHaIN3a MaTeMaTHYECKUX
(BBICOKMIA) OTYETOB U 00BEKTOB METOJIOB
aHaIM3y UCCIIeJ0BaHUI HCCJIeJOBaHMS,
pe3yNbTaTOB. 00paboTku u
aHanm3a 00bEKTOB
HCCIIEI0BaHUI

MeToanuyecKkue peKoMeHAaluu, ONpeessiioniue Npoueaypbl OllecHUBAHUSA
pe3yJIbTATOB OCBOCHHS JUCHMILIUHBI

[IpomexxyTouHass aTTecTanyss OOydYarOUIUXCA MO0 Y4eOHOW JAUCIUILIINHE
OCYIIECTBIISIETCS B paMKax 3aBEpIICHUS HW3YyYECHUsS [TAaHHOW JUCHUIUIMHBI H
MO3BOJISIET ONMPENETUTh KAa4eCTBO M YpPOBEHb €€ OCBOCHMS. lIpeaMeTom oLeHKH
OCBOCHMS ABJISIIOTCA YMEHUS U 3HAHUA.

[IpomexxyTouHast aTTecTanusi OOYy4YalOIIMXCA OCYIIECTBIsIETCs B (opme
9PK3aMEHa W TO3BOJISIET  ONPENeNUTh  pa3BUTHE OOIUX  KOMIETEHIUH,
npeaycmorperubix it OINOIL. VYcnoBuem pomycka K 3K3aMEHY SIBISIETCA



YCHEIIHOE OCBOECHUE 00YYAIOIIMMHUCS BCEX AJIEMEHTOB AUCIUIUIMHBI (BBIIOJIHEHHE
U cJlaya BCEX KOJUIOKBUYMOB M KOHTPOJIBHBIX PadoT).

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIIETCS B XOZE MOBCEIHEBHON
y4eOHOH pabOoThI IO KYypCy MUCHUIUIMHBI. JIaHHBIN BUA KOHTPOJISI CTUMYJIHPYET Y
oOyJarolmuxcs CTPeMJIEHHE K CHUCTEeMAaTUYECKOM CaMOCTOATEIbHOW padoTe IIo
U3YYEHHUIO Y4eOHOUM JUCIUIUTMHBI, OBIAJICHUIO OOIIMMHU KOMIETCHIIUSAMHU.

B sk3ameHaniMoHHOM OHMIIeTe COAEPKUTCS:

1) Tema coOecenoBanus (CTyACHT OTBEYAET O€3 MPEeBAPUTEIIBHOMN MOJITOTOBKH);
2) 1Ba BOIIPOCA U3 HIDKETIEPEUUCICHHBIX;
3)3amaya.

MaTepnaJI AJIA TIPOBEACHUA TEKYIIECI0 KOHTPOJIsA 3HAHMIA.

IIpumepHBIN NepeyeHb BONPOCOB HA IK3aMeHe:
. Knaccuduxkarnus snemMeHTapHbIX YaCTHUI U B3aUMOJICHCTBHM.

. JlenToHbl. JIENTOHHBIN 3apsi.

. bapuonsl. bapronHbIi 3apsa.

. Anponsl. I30cninH, CTPaHHOCTS.

. KBapku. KBapkoBas cTpykrypa agpoHOB.
. Hentpuno.

. Maccsl s1ep ¥ 2J1€MEHTapHbIX YaCTHII.

. BpeMmst xxu3HM B QU3HKE Sapa U 37€MEHTapPHbBIX YaCTHLI.

O© 0 I3 O DN A~ W N =

. MarHuTHbBI MOMEHT U CITHH.

10. CiocoObI onpeiesieHust Mace Jiep U AIEeMEHTApHbIX YaCTHII.

11. OcHOBHBIE 3aKOHBI COXPAaHEHUSI B (PU3UKE SAPA U DIEMEHTAPHBIX YaCTHULI.
12. O6mue 3aKkOHOMEPHOCTH anb(da - pacrnaja.

13. Mexanusm anb(a-pacnana. 3akoH ['eiirepa-Herrona.

14.0OcHOBHBIE 3aKOHOMEPHOCTU OeTa-pacmaja.

15. ®opma GeTa-criekTpa.

16. 'amma-uznydeHue aTOMHBIX sifep. BHyTpeHHsIs KOHBepCHS.

17. I30MepHBIE COCTOSIHUSI B aTOMHBIX SIJIpax.

18. Dddext Meccbayapa.

19. OcHOBHBIE CBOWCTBA HYKJIOH-HYKJIOHHBIX CHJI.



20. BzanmoneicTBre 3apsiKEHHBIX YaCTHIL C BEIIECTBOM.
21. BzaumoneicTBre raMMa-KBaHTOB C BEILIECTBOM.

22. HeiiTpoHsl, K1accu(puKaIys mo S3HEPTUsIM.

23. B3anuMo1eiicTBUE HEUTPOHOB C BEIIECTBOM.
24.JlozumeTpusi.

25.KanenpHast MOAENb Apa.

26. S nepHbie 000JIOUYKH.

27. Maruueckue yucia 1 MoJiesib 000JI0YEK.

28. Cuenapuii bonbmioro B3peisa.

29. bapuonnas acuMmmeTpusi Bo Beenennoil.

Tembl codeceroBanus A IK3AMEHA

1. OHeprus cBs3u sanuep.

2. Heo0x0auMOCTh UCIOJIb30BaHMS KOJUTAHEPOB B COBPEMEHHOM (DPM3UKE YACTHII.
3. HeoOxoauMoCTh NCIIOJIB30BaHUS SJEPHBIX MOJIETCH.
4. Marnyeckue saapa

5. YcnoBus BO3MOXKHOCTH PaAMOaKTUBHOTO pacmaa.
6. 3aKOHBI COXpaHEHUs TPU PATUOAKTUBHOM pacta/ie.
7. JlenToOHBI.

8. Me3oHbI 1 OapUOHBI.

9. BupTtyanbHbl€ YaCTUILIBI U KBAHTHI.

10. CumMeTpUH 1 3aKOHBI COXPAHEHUSI.

11. Monens ®epmu-rasza.

12. luddepenimanbHbie U MOJTHBIE CEYCHHUS.

13. CoctaB u pa3mepsl saep.

14. lonuHa cTaOMIHLHOCTH.

15. IlenHas simepHas peakuus.



Tumnosble 3a1a4u K IK3aMeHY

1. 3Has MOCTOAHHYK Aporagpo N,, ONpeaenuTs Maccy m, HelTpaibHOro
12

atoma yrnepojaa ~C ¥ maccy m, COOTBETCTBYHOIIYH YIIIEPOIHOI eJUHHIIE.

2. OnpenenuTs aTOMHBEIE HOMEPA, MACCOBBIE YHCIIA H XHMHYECKHE CHMBOIIbI

2 7 15
A7ep, KOTOpLIE MOJIY4aTcd, e€clii B sjpax 3H€,4 Be, 8 OI‘I[JDTGHI:[ 3aMEHHUTH
HEHTPOHAMH, a4 HEHTPOHBI — IPOTOHAMH.

3. Kakyto 4acTe Maccel HEHTPANBEHOTO aTOMa MIIYTOHHS COCTABIAET MAacca ero
AEKTPOHHOI 000104KH?
4. [lonaras, 9ro aromusle aapa umeroT Gopmy cdepsl, paguyc KoTopoii onpe-

_ . 3 )
nensercs gopmyinoii ¥ =7,V A, rae r,=1,4*10" cM u A — MaccoBoe YHCIIO, MOKa-
3aTh, MTO CPEJHAS IJIOTHOCTh <p> AAEPHOr0 BEleCTBa OAHHAKOBA I BCEX AMEP.
Onpenenuts (1o NOPAAKY BEIHYHHB]) €€ 3HAYEHHE.
5. [TokoHBIIEECH AP0 PATOHA g4 K7  BHIGPOCHIIO (-4ACTHILY CO CKOPOCTBIO V

= 16 Mwm/c. B kakoe aapo npespatiiocs a1po pagoHa? Kakyw ckopocTs v, MoJy-
YHJIO OHO BCJIEJCTBHE OTAa4n?

6. Sapo u3oTona kobaneTa 55 CO BLIOPOCHIO OTPHIATENLHO 3APAKEHHYIO P-
uacTily. B kakoe sipo npespatuiock s1po kodansra?
7. Onpenenuts 3apsaa0Boe 7 U MaccoBoe A 4MClia M30TONA, KOTOPBIH Momy-

232
HUTCA U3 TOPHS o,/ 7t TIOCTIE TpeX o~ U f-TpeBpaleHHil.

8. Kakora BepoaTHocTe W TOro, 4T0 JaHHBIH aTOM B M30TOMNE PaHOAKTHBHO-
ro ioma 'l pacnanaercs B TedeHHe Onuxaiieil cexyHbl?

9. Onpe/ie/nTh NOCTOSHHbIE PacTaia A H30TONOB pajns e Ra wu syRa

10. Kakas 4acTh Ha4albHOIO KOJIMYeCTBa ATOMOB pPacrajaeTcs 3a OJHH Ioj B
paZMOaKTHBHOM H30TOIE Topus - Th?

11. 3a OJUH roj HaYaJbHOE KOJIHYECTBO PaJHOAKTUBHOIO W30TOMNA YMEHBLIIH-
nock B TpH paza. Bo ckonbko pa3z oHO yMEHBIIMTCS 3a JiBa rojaa?

12. Ha CKOJIBKO CHH3HTCS AKTHBHOCTE A M30TONAa MpHans = Ir 3a Bpems t = 30
cyT.?

14. Onpejenuth Maccy m, pajoHa ~—Ra, HaXoJsIlerocs B PajHOaKTHBHOM
paBHOBECHH C paaneM ~- Ra maccoii m; = 1 .

15. ToueuHkIil H30TONHEI PagHOAKTHBHLII HCTOMHHUK CO3/1aeT Ha PACCTOAHHH

r = IM uHTeHcHBHOCTB | raMMa-m3nyuenus, pasnayio 1,6 MB1/M”. IIpunumas, 4to
NOpU KAXKAOM aKTe pacnaja sapa M3ydaeTrcs OJUH Y-KBaHT ¢ dHeprueii € = 1,33
M»3B, onpenenuTs akTHBHOCTE A HCTOYHHKA.

16. Onpenenuts yncno N clioeB NOJNOBHHHOIO ociadlieHus, YMEHbIIAKMIHX
WHTEHCHUBHOCTH | y3koro ny4ka y-usnydenus B k = 100 pas.

17. Onpenenuts uis OETOHA TOJMLIHHY CJIOA MOJIOBHHHOIO OCNIA0NIEHHA X Y3-
KOro my4ka y-u3ay4eHus ¢ sueprueii poronos € = 0,6 MaB.

18. Ha kakyto rinyOMHY HYKHO NOTPY3UTh B BOAY UCTOYHHK Y3KOTO My4Ka Y-
W3Ty4eHHs (IHEeprus € ramMma KBaHTOB paBHa 1,6 M3B), uro0sl HHTEHCHBHOCTS |
Ny4Ka, BEIXOAAIET0 H3 BO/LI, Obla ymeHbiieHa B k = 1000 pas?



Kpurepuu oueHkH Ha IK3aMeHe

O1eHKa OTJIMYHO BBICTABIISICTCS 32 OTBET, B XOJI€ KOTOPOTO CTYyACHT: 1)
MOJTHOCTBIO OTBETHJI Ha BONPOCHI OuiieTa (Ha OCHOBE TIEPBBIX IPUHIUIIOB
NpaBUIbHO BBIBEN TpeOyemble (opMynbl U OOBSCHUI MX (PU3UYECKUN CMBICI,
00OCHOBaJl TMPHUYMHY HEOOXOJUMOCTH BBEJCHHMS HOBBIX IOHSATHHA HCXOIS U3
pe3yJIbTaTOB M3BECTHBIX €My 3KCIIEPUMEHTOB); 2) MPAaBUJIBHO PEIIMI 3aqady |
OO0BSICHIIT (PU3HUECKUN CMBICT (OpPMYJI, UCTHOIB30BAaHHBIX UM IPH €€ PEIICHUU.
OTBeT JOMKEeH OBITh YETKUM U JIOTUYHBIM. He3aBUCHMO OT TOTO, Ha Kakou OuieT
OTBEYAET CTY/ACHT, HaJI0 ObITh TOTOBBIM OOBSICHUTH OCHOBHBIE MTOJIOXKEHUS Kypca.

OneHka XOpomio BBHICTaBISAETCA 3a OTBET, B XOJ€ KOTOPOTO CTYJIEHT
CaMOCTOATEJIBHO PEIIN 33Ja4y U B OCHOBHOM PACKPBLI COJEP>KAHHE BOIIPOCOB
Ouiiera, XOpoIIO 3HAET OCHOBHBIE ONpeeieHUsI U (OPMYIbl K MOXKET MPOCIEAUTD
XO/J1 BBIBOJIA ATUX 3aKOHOMEPHOCTEN U3 OCHOBHBIX MOJIOKEHUI Kypca, HO I0IyCKall
OLIMOKH B JOKA3aTeJIbCTBE, WM OTBET HE ObLI YETKUM, JIOMYCKAIUCh JIOTHYECKHUE
HETOYHOCTH.

OueHka yI0BJIETBOPHUTEJBHO BBICTABISETCA 32 OTBET, B XOJ€ KOTOPOIO
CTYAEHT II0Ka3aJl, YTO OH 3HAET OCHOBHBIE II0JI0KEHUS TPOHIEHHOIO MaTepuaila, HO
HE JI0 KOHIIa pacKpblU1 €r0 (PU3NYECKUN CMBICT U HE MOKET BHIBECTH MPUBEICHHbBIE
UM (popMyIibl U3 OOIIMX MOJOKEHH H3ydaeMoro Kypca. [[ns pemenust 3amayu
IPUIILIOCH 331aBaTh HABOJSALIUE BOIPOCHI.

OuneHka HeyHOBJETBOPUTENbHO BBICTABISIETCS B TOM Cllydyae, KOTraa
CTYAECHT HE PAaCKpbUI COAEPKAHUE BOIPOCOB OMJIETA, HE MOHUMAET (PU3NYECKOTO
CMBbICJIa OCHOBHBIX MOJIO)KEHH, KaK JAHHOTO Kypca, TaK U U3yYEHHBIX UM paHee, ’
HE MOXKET MPUMEHUTD UX JJIs PEIICHUs 3aau.

TecToBBI KOHTPOJIb:

1. OddekT 3eeMana B CUIbHOM MarHUTHOM I0Ji€ OyIET:
1.1. CunbHBIM
1.2. AHOMaBEHBIM

1.3. ITpocThim

5 S T B

1.4. CnoxxHbIM

2. Ha CKOJIbKO KOMITOHEHT pacCIInTCA B c;1a00M MarHuTHOM IT0JIE

MYJBTHUIUICT C 3a/ITaHHBIM ITOJIHBIM MOMCHTOM J:

© 2.1.He pacuienurcs



© 22 341
© 23,2041
© 24,

3. D¢ dext KomnToHa onuckIBacT paccesHue

~
3.1. ®OTOHOB Ha CBOOOIHBIX AJIEKTPOHAX

-
3.2. DIIEKTPOHOB Ha aTOMax

3.3. ®OTOHOB Ha fApax

3.4. ®OTOHOB Ha 3JEKTPOHAX BHYTPEHHUX 000JI0UEK

4. ®otor(pdeKT cocToUT B

-
4.1 Yopyrom paccessHud OTOHOB CBOOOTHBIMU 3JEKTPOHAMU

~
4.2 HOI‘JIOHIGHI/II/I q)OTOHa ATOMOM C HUCITYCKAHHUCM 3JICKTPOHA

4.3. Ilornomenun poToHA ATOMHBIM SIPOM

4.4. Tlornomenun HOTOHOB CBOOOHBIMU IIEKTPOHAMHU

5. Kakue u3 nepedynciieHHbIX HIKE 9OPEKTOB MOTYT ObITh 00BICHEHBI KaK C

BOJIHOBOM,

TaK ¥ C KOPIYCKYJISIPHOM TOYKH 3PEHUSA:

©5.1. ®otosddext

© 52, Dddexr Komnrona

~
5.3. JlaBnenue cBeTa

© 54, WNuTepdepenus u nudpaxius cBera

6. B onbite llITepHa-I'epiaxa MOKHO UCIIOJIB30BATh MMYYOK

“ 6.1 DNEeKTPOHOB

© 6.2, Anbda-gacTuir



© 63 Helitponos

“ 6.4. DoToHOB

7. Ha ckosibko nmojiypoBHei pacuienutcsi 3P-ypoBeHb Na B CHIIbHOM MarHUTHOM

ITOJIC:

* 7.1.Ha2 IIOAYPOBHS

© 7.2.Ha3 MIOTyPOBHS

© 73.Ha4 MOAYPOBHS

© 74.Has OAYPOBHEM

8. ToHKast CTPYKTypa CIEKTPaIbHBIX JIMHUN (Harpumep 1yoser Na) oObsicHsaeTCs:

" 8.1. Maccoit anpa

r .
8.2. CiuH-OopOUTATBLHBIM B3aUMOJICHCTBUEM

- .
8.3. B3aumoaeicTBMEM MAarHUTHOIO MOMEHTA IEKTPOHA CO CJIA0BIM IIOJIEM

anpa

- .
8.4. B3auMoeincTBUEM AIEKTPOHA € (DIYKTyaIMsIMU 3JIE€KTPOMArHUTHOTO

ITIOJIA.

9. Ha ckoibKO KOMIIOHEHT pacIIenuTCs Mpu mpoBeaeHuu onbita llltepua-I'epiaaxa

ITy4OK aTOMOB BOAOPOJa:

“ 9.1.He pacienurcs

~
9.2. Ha 2 KOMITOHEHTBI

~
9.3. Ha 3 KOMITOHEHTBI

“ 9.4. Ha 5 KOMIOHEHT

10. AGcomoTHO Y€pHas MIACTUHKA OCBEIIAETCSI CBETOM KPYTrOBOM MOJSPU3ALUU U
HCIIBITHIBAET HEKOTOPBIN Bpallarouii MoMeHT. Kakyro miacTUHKY HYKHO B3SITh,

YTOOKI Bpamaiomnﬁ MOMCHT YABOMJICA:

“10.1. [Tnactunky A4



© 102 [Tnactunky A/2

© 103, [Tonspu3alinoHHYI0 TIACTUHKY

“ 104, [Ipo3paunyto MIACTUHKY

11. Cxonbko quHuM OyaeT HaOMI0AaThCs B OKCIIEpUMEHTE 3eeMaHa

IIPU PacUIEIUIEHUH CIIEKTPaNbHOM uand ‘D, — Py B c1aboM MarHuTHOM mose:

“ 11.1.He OyJzieT pacuierieHus

“ 11.2. 3 nunum

“ 11.3. 9 nunwmit

“ 11.4.15 nunwmit

12. "B 11060Mm K8AHMOBOM COCMOAHUU MOAHCEM HAXOOUMBCS MOJIbKO 0OUH

971eKkmpon" COrJIacHO

© 1211, [IpaBuny ot6opa

“ 122 Teopeme Pepma

' . o o
12.3. CooTHotieHuto Heonpenaenéuuocrei ['eiizenoepra

© 124, [Tpuanuny [Taynn

13. B xakux U3 MpUBEICHHBIX HIKE COCTOSTHUNA MYJIBTUILUIETHOCTh ATOMA paBHa 3:

© 131, 13P,

~

13.2. 3'S,
13.3. 2'D;

13.4. 4°F5);

14. Ha cxonbko moaypoBHel paciienutcst 3Psp-ypoBens Na B c1aboM MarHUTHOM

ITOJIC:

© 14.1.Ha?2 IIOAYPOBHS

© 142.Ha3 IIOAYPOBHS



14.3. Ha 4 nonypoBHs

14.4. Ha 5 nonypoBHei

15. Ypasuenue llIpegunrepa ajst cTallmOHAPHBIX COCTOSHUM:

]
gﬁﬁ:—i?g@

© 151, &  Im

2
-~ SN PYH X
15.2. =zm

© 153 E¥=H¥

z‘ﬁz%‘}‘:ﬁ“}’

© 154, &

16. Dddext 3eeMana MokeT HaOIIOAATHCS CIIH:

16.1. UcTouHuk cBeTa MOMEIIEH B OJHOPOIHOE MArHUTHOE T0JIE
16.2. CniekTpanbHbIE JIMHUU UMEIOT TOHKYIO CTPYKTYPY

16.3. ITydok cBeTa MponmycKaroT 4Yepe3 OAHOPOJHOE MATHUTHOE TIOJIE

16.4. ITydok aTOMOB IPOMYCKAOT Y€pe3 OJJHOPOJHOE MAarHUTHOE MOJIE

17. Kako#t mepexo 3anpeniéH npaBuiiaMu 0Toopa:
17.1. 2p3p — 1s1p2
17.2. 4ds2 — 3pap2
17.3. 3d32 — 1pue

17.4. 4ds;; — 3pus

18. Kakoii nmepexo/1 B 36€MaHOBCKOM pAaCIIEIIICHUH Ty0JieTa HaTPUs SIBIISIETCS

pa3pEIIEHHBIM:



Ma B=0 by
— +312
3pge  — +112
=Paz -_3|: -l.rz
¥ .32
112 4
3py +1/2
- 112
2, —f—— *2
112

¥ @ e

-
18.1. ITepexon 1

-
18.2. ITepexon 2

~
18.3. Ilepexon 3

~

18.4. Ilepexon 4

19. Kakast u3 repeunciaeHHbIX HUKE PEAKLIAN paciiaia HEBO3MOXKHA 110 3AKOHY
COXpAaHEHMs JIENTOHHOIO 3apsa

r~ 19.1. i’y —‘;oe'+.'3€+u#
- 19.2.;? %,u'+ﬁ#

e 19.3 Moo +et e

"‘:|

19.4. T e 4ot 4y

20. Kakast u3 rnepe4rclIeHHbIX HIDKE AJIEMEHTAPHBIX YACTHIL SIBIISIETCS 0030HOM:

©20.1. Bbapuon

©20.2. Jlenron
20.3. KBapk

20.4. Me3oH



