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ABSTRACT

Specialist’s/Master’s degree in 03.03.02 Physics
Course title: Physics of the atomic nucleus and elementary particles
Variable part of block, 6 credits.
Instructor: Kuchma A.S.
At the beginning of the course a student should be able to:
To successfully study the discipline "Experimental Methods of Nuclear Physics",
students should have the following preliminary competencies: readiness for self-
development, improvement of their qualifications and skills
Learning outcomes:
OPK-3 - the ability to use basic theoretical knowledge of the fundamental sections
of general and theoretical physics to solve professional problems
PC-3 with the ability to operate and maintain modern physical equipment and
equipment
PC-4 the ability to understand and present the information received and present the
results of physical research
Course description:
The course of nuclear physics is the final course of general physics. For its
successful development, students must have knowledge of the main sections of the
general physics of mechanics, electricity, optics and, especially, atomic physics.
The specificity of the subject is such that nuclear physics is an intensively
developing science and, therefore, contains not completely established ideas and
terminology, some of its important sections are far from completion. Therefore, the
main goal of the course is not only to learn the basic concepts that have emerged so
far in nuclear physics and elementary particles, but also the prospects for testing
them in the future.
Students who have studied this course should confidently navigate the
terminology, know the basic characteristics of atomic nuclei and elementary
particles, the most important conservation laws and the degree of their
confirmation by experience, and also have an idea of the internal structure of
nuclei and elementary particles and unresolved problems.
Goals:

- providing vocational education that promotes social and academic mobility of
students, their relevance in the labor market, a successful career;
formation of a holistic view of physical phenomena and processes;
Tasks:

- report the basic principles and laws of physics and their mathematical

expression applied to the main models of the discipline "Physics of the atomic
nucleus and elementary particles”;



Familiarize yourself with the main physical phenomena, their methods
observation and experimental research;

- form certain skills of working with educational and scientific literature,
teach how to express physical ideas correctly, quantify and solve physical
problems in nuclear physics, estimate the orders of physical quantities;

To give the student a clear idea of the limits of applicability of physical
models and hypotheses.

Main course literature:

The main

1. Captains I.M. Introduction to the physics of nucleus and particles: a textbook.
Exit-FIZMALIT, 2010

2. Sivukhin D.V. Atomic and nuclear physics. Collection of tasks: Tutorial. 8th
edition., Corr. St. Petersburg: Due Lan, 2002

3. O. A. Barsukov, Fundamentals of Physics of the Atomic Nucleus. Nuclear
Technologies / Moscow: Fizmatlit, 2011

4. Mukhin K.M. Experimental Nuclear Physics, v.1. Physics of the atomic nucleus.
M: Energoatomizdat, 2003.

5. Mukhin K.M. Experimental Nuclear Physics, v.2. Elementary particle physics.
M: Energoatomizdat, 2004.

Additional

1. Yudin N.P. Shirokov Yu.M. Nuclear physics. M: Nauka, 1980. D. Blanc
Nucleus, particles, nuclear reactors. M: Mir, 1989.

2. Valaten L. Subatomic physics: nuclei and particles. v.1 Elementary approach.
M: Mir, 1986.

3. Valaten L. Subatomic physics: nuclei and particles. v.2 Further development. M:
Mir, 1986.

4. Weinberg S. The first three minutes. M: Energoatomizdat, 1981.

5. Gottfried, K., Weisskopf, V., Concepts of Elementary Particle Physics. M: Mir,
1988.

6. Klapdor-Klinggrothhouse GV, Staudt A. Non-accelerator physics of elementary
particles. M: Science, 1997.

7. Perkins D. Introduction to high energy physics. M: Energoatomizdat, 1991.
Form of final knowledge control: exam



AHHOTAIMSA

PaGouast nporpamMma nucuuriauabl «DOU3uKa aTOMHOTO SIIpa U 3JIEMEHTAPHBIX
qyacTHI pa3paboTana Jijisi cTyneHToB 3 kypca HarpasieHus: 03.03.02 «Dusukay, B
cootBeTcTBUM ¢ TpeboBanusmMu OC BO JIBOY no nanHoMy HanpaBlIEHUIO.

JucrunHa «Pu3rKa aTOMHOTO Spa W 3JIEMEHTAPHBIX YaCTHUID) OTHOCHUTCS
K pazaeny b1.5.32 6a3oBoii yactu yueOHOTO IJ1aHa.

OOmast TPyJOEMKOCTh JUCIUIUIMHBI COCTaBIIIET 6 3a4eTHBIX €IWHHII,
216 yacoB. YueOHBIM IJIAHOM MPEIYCMOTPEHBbI JIEKIIHMOHHBIE 3aHATHS (36 yac.),
naboparopubie (72 4ac.) W TpakTH4eckue 3aHsATus (36 yac), caMOCTOsITeIbHAs
pabora (/2 4ac. B TOM 4YHUCJIE Ha MOJTOTOBKY K 3k3aMmeHy 27 uyac.). JucuuriuHa
peanuzyercs B 6 cemectpe 3 Kypca.

ConepkaHne JUCHUIUIMHBI OXBaThIBa€T KpPYr BOMPOCOB, CBSI3aHHBIX
OOIMMH  XapaKTepUCTUKAMH AaTOMHBIX sJ€p H  JJICMCHTApHBIX  YacCTHII,
pPaIuOaKTUBHOCTBIO,  3aKOHAMHU  pacnaja, OCHOBHOM  Kjaccudukaruen
AJIEMEHTAPHBIX YaCTHUIl U UX B3aUMOICHCTBUEM.

Kypc sinepHoit pusuku siBasieTcst 3aBepIIaoUM KypcoM oommen ¢usuku. Jis
YCHEIIHOTO €r0 OCBOCHHUS CTYACHTHI JOJDKHBI BIaJCTh 3HAHUSMU 110 OCHOBHBIM
paznenam oOmed (U3MKU MEXaHWKH, SJEKTPUYECTBA, ONTUKU U, OCOOEHHO,
atoMHOU ¢usuku. Crnernuduka mpeaMeTa TakoBa, 4yTo saepHas (pu3uka sBIETCS
WHTCHCUBHO Pa3BHUBAIONICHCS HAYKOH, a CIEIOBATEIBHO, COJEPKUT U HE BIIOJHE
YCTOSIBIITUECS] UJIEU U TEPMUHOJIOTHIO, HEKOTOPHIE €€ BaXKHBIE pa3zelibl JaJIeKH J0
cBoero 3aBepiieHus. [10aToMy OCHOBHAsI LIeJb Kypca 3akiiodaeTcs HE TOJBKO B
OOy4YEeHHH OCHOBHBIM KOHIIEHIIUSM, CIIOKHBIIMMCS K HACTOSIIIEMY BPEMEHU B
bu3uKe sApa M AJIEMEHTapHBIX YacCTHUIl, HO U TEPCHEKTUBAM WX MPOBEPKU B
Oyaymiem.

CTyneHThl, U3yYUBIIHE ITOT KYpC, JOJDKHBI YBEPEHHO OPUEHTUPOBATHCA B
TEPMUHOJIOTHH, 3HaTh OCHOBHBIE XapaKTEPUCTUKH aTOMHBIX SIJIEp U JIEMEHTAPHBIX
YJacTHI], HanOoJiee BaXKHbIC 3aKOHBI COXPAHCHHS U CTCTICHb WX MOATBEP)KICHUS Ha
OMBITE, a TaKXe HMETh INPEACTABICHHE O BHYTPEHHEH CTPYKType SAep H
AJIIEMEHTAPHBIX YACTHUI] U HEPEIICHHBIX MpobieMax.

Henn:
— ofecriedyenue MpoeCcCHOHAIBHOTO O00pa30BaHUs, CIOCOOCTBYIOIIETO

COLIMAJIbHOM, aKaJeMHUUECKOH MOOMIBHOCTH 00YyYaroIuXcs, BOCTPEOOBAaHHOCTH UX
Ha pBIHKE TpyJa, YCIELUIHON Kapbepe;
dbopMUpOBaHHE IETOCTHOTO TMPEACTaBICHHUS O (U3HUECKUX SBICHUSAX U
npolieccax;

—TOJATrOTOBKa OakanaBpa K OCBOCHHMIO OCHOBHBIX METOAOB HaOIIOACHUS U
U3MEPEHMs, @ TAKXKE K HUCIOJIb30BAHUIO TEOPETUUECKUX 3HAHUM Ui JalbHEHIIIErO
U3 yYEHUs AUCLMIUINH CTIEHHUAIN3aui U B IPAKTUYECKUX LIETSIX.



3agaum:

—COOOIIUTH OCHOBHBIC MPUHITUITHI M 3aKOHBI (PU3HKH M UX MaTEMaTHICCKOE
BBIpOKCHUE B MPUMCHCHHMH K OCHOBHBIM MOJCIISAM JUCHHMILIAHBI «Dr3uka
aTOMHOTO S/Ipa M 3JICMCHTAPHBIX YaCTHI);

—03HAKOMHUTH C OCHOBHBIMHM (PH3WYCCKUMH SIBIICHUSMH, METOJAAMH HX
HAOJFOICHUS M SKCIICPUMEHTAIBHOTO HCCIICAOBAHUS;

—copMupoBaTh OMNpe/eICHHBIC HABBIKU PaOOThI C y4eOHON W Hay4YHOU
JUTEPATypO, HAYYUTh TMPABHILHO BBIPAXKATh dusnyeckue UJICH,
KOJIMYECTBEHHO (OPMYJIUPOBATh M peliaTh (U3NYCCKUE 3aJadyd IO SJICPHOMN
(bu3HKe, OIICHUBATH MOPSIKH (PU3UICCKUX BEITHYNH;

—7aTh CTYACHTY SICHO€ TIPEICTaBICHWE O TpaHUIAX NPUMEHUMOCTH
buU3HIECKUX MOJCIICH U TUIIOTE3.

JUIs  yCHENIHOTO W3YYCHUS JUCIUIUIMHBI « OKCIIEPUMEHTAIBHBIC METOJIbI
SAIEPHON (U3HUKM» y OO0ydYaromUXcs TOJDKHBI OBITH C(HOPMHUPOBAHBI CIICTYIOIINE
IPeIBAPUTEIILHBIC KOMITCTCHITUH

® TOTOBHOCTh K CaMOpa3BUTHIO, TOBBIIICHUIO CBOEH KBayMHUKAIMM U
mactepctBa (OK-6);

B pesynbrare mM3ydeHHs] NaHHOW NUCIUIUIMHBI Y CTYACHTOB (DOPMHUPYIOTCS
CIeAyIoIIMe OOIEKYyIbTYpHBIE/ oOImenpodeccuoHanbapie/ TMpodecCHOHAIbHBIC
KOMIETEHIIUU (3JIEMEHThI KOMIIETEHIIUN).

KOH )| (l)OpMyJIHpOBKa KOMIICTCHIIUN JTanel (boleflpOBaHl/Iﬂ KOMIIETCHIIUN

OIIK-3 - CIIOCOOHOCTBIO —_ OCHOBHBI€ 3a/1a4M U 3aKOHbI (PU3HUKH
HMCIIOJIb30BaTh 6a3oBbIe aTOMHOT'O SIIpa M DJIEMEHTAPHBIX YaCTHI]
TCOPECTUICCKUE SHaHM:A TIOCTaBUTh M PELIATh HOBBIE 3a/1aUu
(byHnamMeHTaTBHBIX Pa3/ICIIOB | yyeer (GU3MKK aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX

olmieil u TeopeTHueckor (HU3UKU
JUIsl peeHus npodecCHOHATBHBIX

YaCTHII.

OCHOBHBIMH 3aKOHaMH1 U MCTOJaMU

3amaq
Bnaneer pemeHI/m 3a1a4 (1)I/ISI/IKI/I aTOMHOTI'O sulpa
Y DJIEMEHTAPHBIX YaCTHII.
I1K-3 CIOCOOHOCTBIO CIOCOOBI M METOBI IKCILTYaTallH
OKCIUTYaTUPOBAaTh W OOCITYKHBATh 3raer COBpEMEHHOU (PH3UIECKON anmapaTypsl
COBPEMEHHYIO bu3HUECKYIO 1 00opynoBaHus
amnmapaTtypy u 000opya0BaHHE
9KCILTyaTUPOBATH COBPEMEHHYIO
W3UYECKYIO armapar 5
Vaseer ¢ y patypy

obopynoBaHue

HaBbIKaMH 3KCILTYaTUPOBATh
Buraneer COBPEMEHHYIO (PU3UYECKYIO ammapaTypy
1 000opyIoBaHUE

IIK-4 cn HOCTBIO [IOHUMATh U
CIIOCOOHOCTBIO TI0 3Haer Marepuain kypca




M3JIaraTh MoJiy4aeMyro Vaseer JocTymHO U paKTUYECKH BEPHO
MHGOPMAIIHIO U TIPEJICTABIATH M3JI0KHUTh U3YYCHHBII MaTepuall
pe3yNbTaThl (PU3NIECKIX Brazeer Heo0xommuMoii TepMHUHOJIOTHEH,
WCCIICIOBAaHHIA MOHATUSIMHU U IPUMEHSIEMBIMH METOAAMHU

l. CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOHN YACTH

KYPCA.

MOJYJIb 1. OcHoBHbIe KOHIeNIUH (PU3MKU djIeMeHTapHbIX 4YacTul. (36

qyac.)

Paznen 1. BBenenue B pusuky saapa (30 gyac)

Tema 1. O0mue XapaKTePUCTUKH aTOMHBIX sep (6 yac.)

OO0mue xapakTepUCTUKU aTOMHBIX SIIEP M 3JEMEHTAPHBIX YaCTHIl, CIOCOOBI UX

u3Mepenus. OCHOBHBIE 3aKOHBI coxpaHeHus. Kiaccudukanus saeMeHTapHBIX

YaCTUIl U UX B3aUMOJCHCTBUM.

Jlenrronsl. Jlentonnsiii 3apsa. Helitpuno. Ocuuisiuuy HEUTPUHO.

Anponbl. Me3onsl u Oapuonbl. bapuonHbll 3apsan. M30Tonuveckuil CIuH,

CTPaHHOCTh, O4apoBaHKu€e. MyJIbTUILIETHI AIPOHOB. nes KkBapKoB.

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

KoupaitnmeHT.

C- ,P-, T- unBapuantHocts. Hapymenne P- u CP- uetHOCTH.

Tema 2. PagnoakTuBHOCTD. (6 yac.)

3aK0H paauOaKTUBHOTO pachajia.

Anbda-pagnoaktuBHOCTh. OO0mUMEe 3akoHOMEpHOCTH. Mexanuzm. dopmyna
I'erirepa-Heroiuta.

bera-pacnan atomubIX siep. Popma Oera-cnekrpa. I'paduk Kropw.
["amMma-niepexoabl. U3omepHbie coctosaus. Ipdexkt Meccbayapa.

Henenue snep. UckyccTBeHHAs palHOAKTUBHOCTb.

Tema 3 . BzauMojeiicTBUe H31y4YeHHS € BelleCTBOM. (6 1ac.)

B3aumopeiicTBue 3apspKEHHBIX YACTHUI C BEIECTBOM. MOHM3alMOHHBIE TOTEPH.

MexaHn3Mbl B3aUMOJIEUCTBUS TraMMa-KBAaHTOB C BENIECTBOM. BizammMmonencTBUE



HEUTPOHOB C BEILIECTBOM.

Jo3umerpusi. CriocoObl mpeICTaBICHUS JO3UMETPUIECKON HHPOPMAIIUH.

Tema 4. SInepunasi 3Hepreruka. (6 uac.)

Lennas peakuus AeneHus. S nepHble pEakTOPHI.

Tepmosinepusbie peakiuu. [Ipobiema ynpaBiasieMoro TepMOsIEPHOTO CUHTE3A.
Tema 5. OcHOBHBIC IpeCTABJICHHUS O CTPYKTYpe sapa. (6 yac.)
HyxiioH-HyKIIOHHOE B3auMozencTBre. CTpyKTypa JIET4auux siaep.

KanenrHas moaens. Marndeckue yucia. Moaenb o0osouek. OqHOYaCTUYHBIE U
KOJUIEKTUBHBIE cOCcTOsiHUA. O000IIIeHHAs MOIETb.

Paznen 2. ®dusuka 3jieMeHTAPHBIX YacTull. (6 yac.)

Tema 6. AcTpousuka u pusuka 3j1eMeHTapHbIX YacTull. (6 4yac.)

Konnenuust Oonbmioro B3peiBa. CrieHapuii  mpoucxokieHus BceneHHOM.

bapuonnas acuMMmeTpus.

Il.  CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOHN YACTHU
KYPCA

IIpakTnueckue padorsl (36 uac.)
1. OcCHOBHBIC KOHIICTIINU (DPU3HUKH JIEMEHTAPHBIX yacTuil. (64ac.)
PaanoakTuBHOCTB. (6 4ac.)
B3aumoeiicTBue u3mydeHus ¢ BeniecTBoM. (6 vac.)

2

3

4. Slnepuas sHepreTHka. (6 yaca)

5. OcHOBHbBIE TIPEACTABICHUS O CTPYKTYpe siapa. (6 daca)
6

. Actpodusuka u pusnka syeMeHTapHBIX YacTull. (6 yaca)

JlaGoparopHbie padoThI
CTyaeHThl CaMOCTOSITENIBHO TOTOBATCA K MPOBEJICHUIO TAOOPATOPHBIX padoT
U UX 3alIUTe C UCIIOJIB30BaHUEM METOAMUECKUX OCOOUI MO BBHIIOJHEHUIO
n1abopatopHbIX padoT. [IprMepHbIe BONIPOCH K 3allUTe JIa0OpaTOPHBIX padOT AaHbI

B COOTBCTCTBYHOIUX MCTOANYCCKUX IMOCOOHUSIX.



HauMeHoBaHMe J1a00OpPaTOPHBIX padoT.
1) Ouenka nepuoja nojrypacmnajia JoJAr0KUBYIIET0 U30Tomna
2) Usmepenne niuHbl mpodera anbda YacTHIl
3) N3ydyeHune KOCMUYECKUX JTy4eH.
4) YcTpolcTBO, MPUHIIUT ACHCTBUS U OCHOBHBIE XapakTepuctuku Nal(T1)
JETEKTOPOB.
5) UccnenoBanue kanubpoBouHoit kpuBoi Nal(Tl) netexropa
6) OnpeneneHne XapaKTEPUCTUK PAIMOAKTUBHOIO UCTOYHUKA IO U3MEPEHHBIM
CIIEKTpaM U3JIy4YCHUSI.
7) U3mepenne KpuBOii MOTJIONICHUS TaMMa-U3TydeHUs
8) O1ieHKa BpeMEHU KU3HU MIOOHA.

9) I/ICCJIGI[OBaHI/IG SAACPHOT'O MArHUTHOT'O PC30HAHCAa

I11. YYEBHO-METOAWYECKOE OBECIIEYHEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS
Y4yebHO-MeToANUECKOE oOecrieueHue CaMOCTOSTEJIbHON paboThI

oOyyaroluxcs Mo AUCUUIUIMHE « DKCIIEPUMEHTAIbHbIE METOAbI SIIEPHON (PUUKI)
BKJIFOYAET B ceO4:

e uIaH-TpaduK BHIIOJHEHUS CAMOCTOATEIBHONW PAaOOTHI MO AMCLUILIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE 0 KaXKI0MY 3aJaHUIO;

® XapaKTepUCTHUKAa 3aJaHUM JUIsl CaMOCTOSITEIbHOM paboThl CTYJIEHTOB U
METOIMYECKHE PEKOMEH IAlUU 0 X BBITIOJIHEHHUIO;

e TpeOOBaHHUSA K  TMPEACTaBICHUI0O W OQOPMIICHUIO  PE3YJIbTATOB
CaMOCTOSATEILHOM pabOTHI;

¢ KPHUTCPHUHU OLICHKH BBLIITOJIHCHUA CaMOCTOSITEIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUXXEHUS HEJENA KYPCA

No KonTponupyemeie OueHOYHbIE CPENCTBA -
n/n paszensl / TeMbl Kopp! u stansl popMupoBanus HAaUMEHOBAHUE
JMCIUTIIIHEI KOMITETCHIIUH TEKYIIH | MPOMEKYTOUH
17} as arrecrauus
KOHTPO




JIb

Paznen |, Paznmen 1l OIIK-3 | Obume XapaKTePUCTHKU | YCTHBIA | BBITIOJHEHUE
IIK-3 ATOMHEIX S1CP 1 MEMEHTAPHEIX | o IIPAKTHYECKUX
K-4 YaCTHII, CITOCOOBI ux 3aIAHH

n3Mepenus. OCHOBHBIC 3aKOHBI A

coxpanenus. Kiaccudukanms

ANIEMEHTAPHBIX YaCTHUI[ M HUX

B3aUMOJIEUCTBUH.

3akoH PAlMOAKTUBHOTO | YCTHBINA | BBITOJHEHHUE

pacraza. ONPOC | MPAaKTUYECKHUX
Aunpda-paaroaKTHBHOCTb. B —_—

Oo61me 3aKOHOMEPHOCTH. A

Mexanuszm. @opmyna [eitrepa-

Heromna.

B3aumopeiictBue 3apAKCHHBIX YCTHBIﬁ BBIITIOJIHCHUC

“acTHl c BCIICCTBOM. | oripoc | MPAKTUYECKHUX

WNoHnunzanuonnsie IIOTEpH. o

M o 3aJaHNU,
CXaHU3MBbI B3aMO/JCHCTBUS

raMMa-KBaHTOB C BELIECTBOM. 11abOpaTOPHBIX

B3aumoneiicTBue HEHWTPOHOB C pa60T

BEILIECTBOM.

Jo3umeTtpusi. Crroco651

MPE/ICTABICHUS

JIO3UMETPUIECKON

nHdopmanuu.

Pazgen 1, Pa3gen OIIK-3 | BsaumoneiictBue 3apsKeHHBIX | YCTHBIN | BBITIOJHEHUE

v [1K-3 JacTHI ¢ BCIICCTBOM. | oripoc | MPaKTHUECKUX
IK-4 HNonunzamnuonHsie IOTEPH. saIaHMI

MexaHu3mMbl  B3aUMOJIEHUCTBUS A !

raMMa-KBaHTOB C BEIIECTBOM. 11ab0paTOPHBIX

B3aumoneiictBue HEHWTPOHOB C pabot

BEIIECTBOM.

Hozumerpusi. Crroco6b1

Mpe/ICTABICHUS

JIO3UMETPUYECKON

HHPOPMALIIH.

Lennast  peakuyst — JeNCHUs. | YCTHBIN | BBIMTOJHCHHE

SIneprEie peaKTopsL. OMpoOC | MPAaKTHYECKUX
3aJaHui

Tepmosineprsie PCAKIWMA. | YCTHBIM | KOHTPOJIbHAA

ITpobnema YIPABIAEMOTO | 5rpoc pabora

TEPMOSICPHOTO CUHTE3A.

Pasnen V, Paszgen VI | OIIK-3 | Hykiou-HykinonHoe YCTHBIN | BBITIOJTHEHHE

IK-3 B3auMmogeiicteue.  CTpykTypa orpoc IPAaKTHYECKUX
JIETYaUIINX saep. o

I1K-4 Aeh 3aJaHNH,
KanenbHas MO/ICJIb.
Marudeckne uymcna. Mopaeib n1abopaTOPHBIX
o6osouek. OJHOYACTHYHBIE U pabot
KOJUICKTHBHBIE COCTOSTHHSI.
O06006111eHHAs MOIEITb.
OnnovacTn4HbIE U YCTHBIN | BBIIIOJHEHHUE
KOJUICKTHUBHBIC COCTOSIHUSIL. orpoc IPAKTHYECKUX

O0600111eHHAs MOIEITb.

3aJaHul




KOHHGHHI/IH 6OJ'ILHIOF0 B3pbIBaA. YCTHBIﬁ KOHTpOHBHaﬂ
Cuenapuit IIPOUCXOXKICHUS ompoc pabora
BcenenHoi. bapuonnas
aCHMMETpHSL.

V.

CIIMCOK YUYEBHOM JIMUTEPATYPbI © TH®OPMAIIMOHHO-
METOIUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHast
1. KanuranoB .M. BBenenne B (u3MKYy siapa U yacTull: yueOHUK.M31-BO
OU3MAIJINT,2010
2. CuByxuH JI.B. Atomuas u sinepnas ¢usuka. COopHUK 3amau: YueOHOe
nocodbue.8-¢ uzganue., ucrp. CII6: 1U3-po Jlansb, 2002
3. O. A. bapcykoB OcHOBBI (M3UKH aTOMHOTO A1pa. SAepHbIe TEXHOJIOTUN
/ Mocksa : ®u3mariur , 2011
4. Myxun K.M. OkcnepumeHtanpHas siaepHas ¢usuka, T.1. Pusuka
aTOMHOTO siipa. M: Dueproaromuszaat, 2003.
5. Myxun K.M. DOkcnepuMmeHTalbHas saepHas ¢usuka, T1.2. Dusuka
AJIeMEHTapHbIX YacTull. M: DHeproatomusnaar, 2004.
JlomotHATE ILHASA
Oaun H.II. upoko KO.M. Snepnas ¢uszuka. M: Hayka, 1980.bnan [I.
SAnpa, yactuilpl, sepHbie peaktopsl. M: Mup, 1989.
Banatsn JI. CybGaromHas ¢usuka: siapa W vacTuilbl. T.1 DieMeHTapHbIN
noaxoa. M: Mup, 1986.
Banamn JI. CybGaromuas ¢usmka: siapa u yactuipl. T.2 JlanmpHelimee
pazsutue. M: Mup, 1986.
Beita6epr C. IlepBbie Tpu MmunyThl. M: DHeproaromusnar, 1981.
I'otdpun K., Baiickond B. Konuenuuu ¢pusuku 3yeMeHTapHbIX YacTull. M:
Mup, 1988.
Knanpop-Knaiturporxayc I'.B., Irayntr A. HeyckoputenbHas ¢u3suka
sneMeHTapHbIX yactul. M: Hayka, 1997.

[Tepxunc /1. Benenue B pu3uky BBICOKMX dHEpruii. M: DHeproaromusaar,



1991.
JJIeKTPOHHBIE PeCcypChl:
1. Kanutonos, 1. M. Beenenue B pU3uKy siipa U 4aCTHI] [ DIEKTPOHHBIHI
pecypc] / . M. KanutoHos. - 4-¢ u3j., - M. : ©USMATIIUT, 2010. - 512 c.
- ISBN 978-5-9221-1250-5.BBeaenue B GpU3HKY siApa U YACTHII
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VI.METOANYECKHUE YKA3ZAHUSA 10 OCBOEHUIO JUCHUIIJINHBI

o OddexTuBHOE  M3ydeHHE ~ Kypca  NIpEAnojaraer  peryispHoe
MOCEIICHUE 3aHATHM M CUCTEMATUYECKOE IMOBTOPEHUE MATEpHUaia, M3JIaraéMoro
IIPEIIOIaBaTEeNIEM Ha JIEKLUH;

o AJITOPUTM HM3YYEHHS JAHHOW TUCIUIUIMHBI COCTOUT B METOJIMYECKOM
M3y4EHUHU MaTrepuajga Kypca €ero peryjJsipHOM IIOBTOPEHHH B  4aChl
CaMOCTOSITEILHOM  pabOThl, a TakK Ke€ TOCEIICHUE KOHCYJbTAIlui C
MPENOAABATEIIEM;

° PaboTta ¢ yka3aHHOW JIUTEpaTypoOil JOJKHA OCYIIECTBISATHCS TPEKIE
BCETO B paMKax JIEKIIMOHHOIO KypcCa;

o [TonroroBka K 3a4€Ty M 3K3aMEHY JOJDKHA MPOXOJUTH PETYISIPHO B
TEYEHUHU CEMECTPOB OTBEAEHHBIX ISl 3aHATHM.
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CamocrosiTenbHasi padoTa BBIMOJIHSETCA MO 3aJaHUIO0 TpEnojaBareisi B
ayIUTOpUH WK BHE ayauTtopun. O0yuaronemMycss HeOOXOAUMO: — BBITIOJIHSITH BCE
3aJlaHds, BBIHOCHUMBIE NPEMOJABATENIEM Jii CaMOCTOATEIBHOTO padoThl; —
aKTUBHO paboTaTh ¢ Yy4eOHOM JUTEepaTypoil; — BBIHOCUTh Ha TEKYIIUE
KOHCYJIbTAllUM BCE HESICHBIE BOIMPOCHI; — MOATOTOBKY K 3K3aMEHY MPOBOAUTH IO
HK3aMEHAIMOHHBIM TEOPETUYECKUM BOIIPOCAM, NPEAOCTABIECHHBIM JIEKTOPOM; —
IIpU TIOJTOTOBKE K 9K3aMEHY BCE HESCHbIE MOMEHTHI HE00X0IUMO (PUKCUPOBATh U
BBIHOCUTD HA MPEIPK3aMEHAIMOHHYIO KOHCYJIBTAIUIO.

[Tpumepnas Tematrka pedepaToB (HOKIAA0B, COOOIICHUN)

1. Buonoruyeckoe nelCTBUE UITYYEHUS
2. [Ipunnun aBToha3upoBKU
3. YCKOpHUTENM TSAKEIBIX 3apSIAKEHHBIX YaCTHUIL

4. YCcKOpUTENM JETKUX 3aPSIKEHHBIX YaCTHII
5. Komnmaiigepsr
6. JlerekTupoBaHue 3apsKEHHBIX YaCTHI]

7. leTeKTUpOBaHUE HEUTPOHOB U Y-KBAHTOB.

8. TpekoBbI€ TETEKTOPHI
9. MHOTOKpaTHOE paccessHUE 3apsSKEHHBIX YaCTHI]

10. BzaumoseiictBre (OTOHOB ¢ BEIIECTBOM

11. Monu3auroHHbIE NOTEPHU 3aAPSIKECHHBIX YACTHUIL

12. PagnanimoHHble MOTEPHU JIETKUX 3aPSKEHHBIX YACTHUIL

13. KommnerotepHas Tomorpadus

14. KonnektuBHbIE 3(PPEKTH BO B3aUMOJIEHCTBUN OBICTPHIX YACTHI] C
YIOPSIIOUYEHHBIMH CTPYKTYPaMH.

15. Ucrionib30BaHUE PEHTTEHOBCKOTO U3TYyYCHUS U OBICTPHIX 3aPSIKEHHBIX YaCTHI]
JUJISl IUATHOCTUKU CTPYKTYPhI TBEPABIX TEJ.

16. Ucnonp30BaHnE METOI0B KOMIIBIOTEPHOTO MOAEIMPOBAHUS B PAAUALIMOHHON
busuke.

METOAUYECKHUE YKA3ZAHUA 1JIAd OBYYAIOHIUXCA 11O
OCBOEHMIO JIUCIUAIIJIMHBI.

CryneHTy HEOOXOUMO HAYYUTHCSI YETKO KOHCIIEKTUPOBATh M3JIaraeMblil Ha
JIEKIIUU MaTepuall — BBIACIATh TEMbI Pa3zesioB, M013aroJIOBKH, pUcoBaTh rpaduku
B XOpOIIEeM MacIiiTade, Tak Kak 3TO MO3BOJUT Jy4Yllle OJTOTOBUTHCS K HK3aMEHY.
N3ydeHne Kypca Haj0 HAa4MHATH C NEPBOM K€ HENENM 3aHATHM, TaK KaK M3-3a
00b1I0T0 00BEMa M3y4aeMblii MaTepHall MPEenoJacTcsl oueHb cxaTo. Martepuar,
M3JIaraeMblii B Ha4aJIe Kypca, MMOCTOSSHHO MCIIOJB3YETCsl B TEYEHUE BCETO Kypca U
MOCJIEAYIOIIETO U3yYEHUS CIIEHUAIIBHBIX JUCLUTLIVH.



PexoMeHganum no 0CBOCHUIO JMCUMILUINHBI HA JIEKIIMOHHBIX 3aHATHAX:

— TMepea OYepeqHOW JIeKIHeW HEOOXOAMMO MPOCMOTPETh IO KOHCHEKTY H
PEKOMEHIOBAaHHOM y4eOHOI TUTEpaType MaTeprai NpeablayIieil JIeKInu;

— 0eryio 03HAKOMHUTHCS C COJIEP)KAHUEM OUYepEAHONW JIEKIIMH MO OCHOBHBIM
UCTOYHHUKAM JINTEPATYypPhl B COOTBETCTBHUH € pabouell mporpaMMoOil TUCITUILINHEI,

— TIPU 3aTPYAHCHHUSIX HEOOXOAUMO OOpaTHUTHhCS K JIEKTOPY MO TpaduKy ero
KOHCYJIbTAlIMM WJIM Ha TMPAKTHYECKUX 3aHATUSAX. PeKOMeHJanuu 1Mo OCBOEHUIO
JUCUUTUIMHBI Ha TPAKTUYECKUX 3aHSITHIX:

— Ha 3aHSTHS HOCUTb KOHCIIEKT JIEKIIUI 1 PEKOMEHI0BaHHbIN COOPHUK 3a/1ay;

— JI0 OYEpEAHOTO MPAKTUYECKOTO 3aHSITHs MO KOHCIEKTY W PEKOMEHIOBAHHOMN
y4eOHOH JHTepaType npopadoTaTh TEOPETUUECKUN MaTepuai, COOTBETCTBYIOIMIUNA
TEMBbI 3aHATHUS,

— B Hauaje 3aHATUW 3a7aTh [PEINOJIaBaTeNIl0 BOIMPOCHl IO MaTepuany,
BBI3BABIIEMY 3aTPyJHEHHsS B TOHUMAHMM M OCBOGHUM MpPH pEUICHWH 3ajad,
3aJJaHHBIX I CaMOCTOSITENIBHOTO pemieHus. PekoMeHIauMu 10 OCBOEHHIO
AUCHMILVIMHBI HA JIa00PATOPHBIX 3aHATHSAX:

— PYKOBOJICTBOBAThCS rpadukoM J1TaOOPaTOPHBIX PadoT;

— HakaHyHe Iepe] ouepenHON paboToll HEOoOXOAMMO IO KOHCHEKTY WU B
METOJMYECKIX YKa3aHUAX K paboTe MPOCMOTPETh TEOPETHUECKH MaTepHan
paboThI;

— Ha J7a0OpaTOPHOM 3aHATHH, BBHITIOJIHUB BCE OMBITHI M PAacCdeThl, HEOOXOIUMO
NpOAaHANIM3UPOBATh  OKOHYATENbHBIE  pEe3yNbTaThl H  YOEAUTbCA B  HX
JIOCTOBEPHOCTH;

— o0patuTh BHMMaHHME Ha OQOpPMIICHHE OT4eTa, B KOTOPOM JOJI)KHBI
IPUCYTCTBOBATh: 1I€db pPa0OThl, CXE€Ma YCTAaHOBKHM, METOJMKA W3MEPEHUH,
pE3yNbTaThl OMBITHBIX W PACUETHBIX JaHHBIX, HEOOXOIUMBIE TpapUUECKUe
3aBUCUMOCTH M UX aHAJIN3, BBIBOJIBI;

— TIpu TOATOTOBKE K 3alllUTe€ OTYeTa pPYKOBOJCTBOBATHCS BOMPOCAMH,
NPUBEACHHBIMU B METOJMYECKUX YKa3aHUSAX K JAaHHOW padote. s ycnemHoit
Clayd HK3aMEHa CTYJIEHThl JOJDKHBI PErysipHO padoTaTb B COOTBETCTBUH C
rpaduKoM OpraHu3anvu ayAUTOPHON U CaMOCTOSITEIbHON PaOOTHI:

a) oTpaboTaTh MPOIMYIICHHBIE MO YBAKUTEIHLHOW NPHUYMHE PabOTHl B TEUCHHE
ceMecTpa;

0) BOBpeMs cJaBaTh WHIAWBUIYaJbHBIC 3aJaHUST M OTYETHI MO MPOJEIAHHBIM
7abopaTopHbIM paboTaM, NOMHHTH, YTO HEOTpaOOTAaHHBIE TEMBI JIEKIIUH U
MPAKTUYECKUX 3aHSTHI BRIHOCATCS HA DK3aMEH.
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MMacnopt OC

Koa u ¢popmyiupoBka KoMneTeHIIUN

Jrtansl GOPMHPOBAHHUS KOMIIETEeHIIHH

OIIK-3 - CIIOCOOHOCTBIO 3uaer OCHOBHBIE 33/1a4H U 3aKOHbI (PUUKH
UCIIOJIb30BATh 0a3oBbIC ATOMHOTO S/Ipa ¥ 3JICMEHTAPHBIX YaCTHI]
TEOPETUIECKUE SHaHHA [OCTABHUTh M PEIIATh HOBHIE 3a1aUH
(yHIaMEHTAIbHBIX PasacCiIoB | yyeer (DM3HKHK aTOMHOTO sIJIpa U JIEMEHTaPHBIX
obmeld W TeopeTHyecKor (QU3UKU YACTHIL.
JUTSL pereHus: podeCCUOHATBHBIX
saxad OCHOBHBIMH 3aKOHAMH U METOJJaMHU
Bunaseer pelieHus 3a1a4 pU3uKU aTOMHOTO siipa
Y DJIEMEHTAPHBIX YaCTHIL.
[1K-3 CIIOCOOHOCTBIO CIOCOOBI M METO/IBI IKCILTYaTAIlHH
9KCITyaTUPOBAaTh U OOCITYXUBATh Sacr COBpPEMEHHOM (pr3nvecKor annapaTypsl
COBPEMEHHYIO (bu3HUECKYIO U 000pyIOBaHUS
anmaparypy u o6opyaoBaHue
9KCILTyaTUPOBATH COBPEMEHHYIO
Vateer busnuecKyro anmnaparypy u
obopyoBaHue
HABBIKAMU KCILTyaTHPOBATh
Buraneer COBPEMEHHYIO (PU3UYECKYIO aImapaTypy
1 000opyIoBaHUE
I1K-4 cnocoOHOCTBIO IOHUMATD U 3naer Marepuan kypca
M3JIaraTh MoJIy9aeMyro
MH(OPMAIIHIO U MPEICTABIATh Vaeer HocrynHo 1 (baKTquVCKH BCPHO
pe3yapTaThl (1)I/I3I/IIIGCKI/IX H3JI0KUTH N3YYCHHBIM MaTCpUal
HCCIIEN0BAHUMN Brazieer Heo0OxonuMoii TepMHUHOTIOTHEH,
MOHITHSIMH M TPUMEHSICMBIMU METOIaAMH

No KonTponupyemeie OreHOYHBIE CpPE/ICTBA -
n/m pa3aciibl / TeMBI KOI[LI M 3Tallbl (I)OpMI/IpOBaHI/ISI HAWMMCHOBAHUC
JVCHUIIIUHEBI KOMITETEHITU I TEKYIIHU | IPOMEKYTOYH
7| as aTTecTalusa
KOHTpPO
JIb
1 | Paznen |, Pazgen Il OIIK-3 | O6uwue XapaKTePUCTHKA | YCTHBIA | BBIITOJIHEHUE
IK-3 ATOMHBIX 571 ¥ SNEMEHTAPHBIX | rynoc IPAKTHYECKUX
K-4 YacTHII, CIOCOOBI nx I —
n3MmepeHusi. OCHOBHBIE 3aKOHBI A
coxpanennsa. Kmaccuduxanms
QJIEMCHTApPHBIX 4YacTUll MW UX
B3aUMOJIEUCTBUM.
3akoH PajlMOAKTUBHOTO | YCTHBIN | BBIIIOJIHEHUE
pacriana. OIPOC | MPAKTUUECKUX
Aunbda-paaroaKTHBHOCTb. o
3aJ1aHUN
O6mmme 3aKOHOMEPHOCTH.
Mexanusm. @opmyna Ielirepa-
Heronna.
B3aumoneiicTBue 3apsuKeHHBIX YCTHBIN | BBITIOJTHCHHE




;ﬂCTHH c BEIIECTBOM. | OTPOC | MPAKTHYECKHUX
OHM3AIMOHHEIE MOTEPH. y
MexaHu3Mbl ~ B3aUMOJICHCTBUSI 3a/laHHH,
1abopaTOpHBIX
raMMa-KBaHTOB C BEIIECTBOM.
BzaumoeicTBUE HEWTPOHOB C pabot
BEIIECTBOM.
Jo3zumetpus. Crioco651
MPE/ICTABICHUS
JIO3UMETPUYECKOM
HHPOPMALIIH.
Pazpmen I, Pazmen OIIK-3 | BzaumozeiicTBue 3apsKCHHBIX | YCTHBIN | BBITIOJHEHUE
v I1K-3 HacTu ¢ BCIICCTBOM. | oripoc | MPAKTHYECKHUX
HoHn3aiMoHHEIE MOTEPH. o
TK-4 MexaHu3Mbl ~ B3aUMOJICHCTBUSA 3a/laHuH,
raMMa-KBaHTOB C BEIIECTBOM. 71a00paTOPHBIX
BsanMoneicTBue HEHTPOHOB ¢ pabot
BEILIECTBOM.
JlosumeTpusi. Crioco0b1
MPE/ICTABICHUS
JIO3UMETPUIECKON
HHPOPMALIIH.
Lennas  peakums — JACNCHMA. | YCTHBIN | BBITIOJHEHUE
SInepHEIe PeaKTOpEI. OMpoC | MPAKTHYECKHUX
3aJJaHuH
Tepmosineprbie PeaKlMy. | yCTHBIM | KOHTPOJIbHAS
[IpoGnema yIpaBJIsIEMOTO orpoc pa6ora
TEPMOSIZIEPHOTO CHHTE3A.
Paznen V, Pazgen VI | OIIK-3 | Hykiou-nyknonuoe YCTHBIA | BBIIIOJIHEHHE
I1K-3 ssaumoziefictsue.  CTPYKTYPa | gppoc | mpakTHYECKHX
[IK-4 Eerqanmnx saep. sa1aHMH,
arnesapHas MOJENb.
Marunueckue uucia. Mojenb ab0paTOPHBIX
obomouek. OQHOYACTUYHBIE U pa6OT
KOJUIEKTUBHBIE COCTOSIHUS.
O06001IeHHAs MOIEITb.
OnHoyacTHIHBIC 1 YCTHBI | BBIIIOJIHEHUE
KOJUIEKTUBHBIE COCTOSIHUS. orpoc IPAKTHYECKHX
O0001IeHHAs MOJIETIb. o
3aJaHUN
Konnenmus 60b10r0 B3phIBa. YCTHBIﬁ KOHTpOHBHa}I
Cuenapuit MIPOUCXOKICHUS orpoc pa60Ta
Bcenennoii. bapuonnas

ACUMMCECTpPUL.




IIkana oueHUBaAHUSA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETCHIIMHA.

Kon u popmyauposka
KOMIIeTeHIH

Jrtansl GOpMUPOBAHUSA
KOMIIETeHIINH

KpPUTepUH

nmoxkasarteJjim

OIIK-3 - crocoGHOCTHIO OCHOBHBIE TEOPETHYECKHE OCHOBBI, | 3HAaET OCHOBHBIE
UCIIONIb30BaTh  0a30BbIC 3aJa4M ¥ 3aKOHbI | OCHOBHBIE TIOHSTHS, 3a71a4M ¥ 3aKOHBI
TEOPETHYECKHE 3HAHUA buzukn 3aKOHBI U MOJIEITN (M3UKH aTOMHOTO
(byHIaMEHTaIbHBIX aTOMHOTO siipa v | o01eit hu3uKwy; saapa u
pa3zmesnioB  o0wmwed  wu 9JIEMEHTAPHBIX BO3MOXKHOCTH M 00JIaCTH | 3JIEMEHTapHBIX
TEOpETHYECKOH (U3IUKU . | gacturg MIPUMEHECHUS METOIOB JaCTHIL
3HaeT (MOPOTOBBIN
TUIst pemeHns AKCIIEPUMEHTAIBHBIX
po¢eCCHOHATHHBIX YPOBCHE) HCCIICIOBaHUN B
3amad ¢usnKe; onpeneneHue,
CMBICII, CTIOCOOBI 1
SIMHUIIBI H3MEPEHUS
OCHOBHBIX (DPM3HYECKUX
BEJINYHUH.
MIOCTaBUTH U n3NaraTh, YMeeT NocTaBuTh U
pearhs HOBbIE aHaJIM3MPOBATh, U pelath HOBBIE
3a1a4n (PU3UKU KPUTHYCCKH OIICHUBATh | 33[1a4d (PH3UKU
yMeer ATOMHOTO SIIpa ¥ | pe3yJIbTaThl ATOMHOTO S/Ipa 1
. AJIEMEHTaPHBIX AKCIICPUMEHTAIBHBIX AIIeMEHTapHBIX
(IpOIBUHYTHIIT) o
4acTHII. HCCIICIOBaHHH, 4acTuIl.
HCTIONB3YSl OCHOBHBIC
TIOHATHS, 3aKOHBI 1
MOJETTH (PU3UKH.
OCHOBHBIMH HaBBIKAMU MPUMEHEHUS | BJIaJeeT OCHOBHBIMH
3aKOHAMH U MTOJTyYCHHBIX 3aKOHAMH U
MeToJlaMU TEOPETHYECKUX 3HAHUH | METOJaMH PEeLICHUsI
— peleHust 3aja4 | AJ1s NPOBEICHUS 3a7a4 PU3UKH
. ¢buzuku bu3ngeckoro ATOMHOTO S/Ipa 1
(BBICOKHIA)
ATOMHOTO SIIpa U | 9KCIIEPUMEHTA; — AJIEMEHTAPHBIX
AJIEMEHTAPHBIX HaBBIKAMHU PUMEHEHUsI | YaCTHII.
YacTHII. MOJTY4EHHBIX
TEOPETHICCKHUX
[K-3 CrocoOHOCTBIO CTHOCOOBI 1 TEOPETUYECKUE OCHOBBI | 3HAET
9KCILTyaTHPOBATh u METOJIBI (U3NIECKUX METOIOB TEOPETHUYCCKIE
00cITy)XKHBaTh AKCILTyaTaI[UH HCCIICIOBaHHS. OCHOBBI (PU3UIECKUX
COBPEMECHHYIO 3HaeT (MOPOTOBEIA | COBPEMEHHO METOJIOB
(u3nIeCcKyIo YPOBEHB) (usnaeckoi HCCIICIOBaHHS.
anmaparypy u anmaparypsl u
obopynoBaHue obopymoBaHus
9KCITyaTUPOBATh | HCIOJIb30BATh YMeeT ucrob30BaTh
COBPEMEHHYIO BO3MOXKHOCTH BO3MOXKHOCTH
¢busnyeckyro COBPEMEHHBIX METOJIOB | COBPEMEHHBIX
ymeeT anmnaparypy u bu3nyecKknx METOJIOB
(IpOIBUHYTHIIT) obopynoBaHUe WCCIIEeIOBaHUM JIst ¢dusngeckux
penieHust GU3NUECKUX UCCIeJOBaHMH JuIst
3a1aq pemeHus
¢du3nYecKuX 3a/1a4
HaBBIKAMHU TEOPETHYECKUMH Bnaneer
9KCITYaTHPOBATh | 3HAHUSMU PU3NYECKUX | TEOPETHYECKUMHU
COBPEMEHHYIO 1 MaTeMaTH4eCKUX 3HAHUSMH
BIazeeT (usmyeckyIo METOJIOB UCCIIEIOBaHUSA, | (GPU3HUECKUX H
(BbicoKuil) anmaparypy u 00paboTKH 1 aHaIN3a _ | MaTeMaTHECKHX
obopymoBaHue 00BEKTOB UCCIICIOBAHHUNA | METOJIOB
HCCIICIOBaHMUA,
00paboTku 1
aHasm3a 00bEKTOB




HCCIeI0BaHUI
N 3nanue matepuai kypca | CiocoOHOCTB
3HaeT (MOPOTOBBIN
oBeHb) Martepuan Kypca MIPUMCHSTh
P MaTepHual Kypca
YMeHue TOCTYIHO U CrnocoOHOCTh
HoctymHo u (haKTHUCCKU BEPHO JIOCTYITHO U
[K-4 (axTHIecKu P . Y
yMeeT W3JI0KHUTh U3yUCHHBIH (haKTUYCCKU BEPHO
CIOCOOHOCTh MMOHUMATh . BEPHO HM3II0KUTh
(IpOIBUHYTHIIT) o MaTepHuai U3JI0XKHTh
Y M3JIarath MOJIy4acMyto H3YYCHHBIN .
W3yYeHHBIN
nHPOPMALIHIO U MaTepHua
MaTepHai
MIPECTaBIAT "
Bianeer He0OX0ZUMOM CrocoOHOCTE
pe3yIbTaThl GU3NIECKUX N N
o Heobxonnmoit TEPMHUHOJIOTHEH, MIOJIF30BATHCS
HCCIICTOBaHUN . .
R — TEPMHUHOJIOTHEH, | HOHATHSIMHA 1 HEO0X0TUMON
(BbIcoKHii) TIOHATUSAMH U MIPUMEHSICMbIMH TEPMHUHOJIOTHEH,
MIPUMEHSEMBIMH | METOJJaMH TIOHATUSMH U
METOaaMH MMPUMECHACMbIMU
METOaaMH

MeToauueckue PEKOMEHIANUN, OIIPECACTAIONININEC MPOLHEAYPHI OLICHUBAHUSA
pe3yabTaToB OCBOCHHUA TUCHMUIIJIMHBI

[IpomexxyTouHast arrectauus OOydYarolUXcsl MO Y4YEeOHOW JUCHUIUIMHE
OCYLIECTBJISIETCS. B paMKax 3aBEpIICHUs] HW3Y4YEHUs JaHHOW JUCUUIUIMHBI U
IIO3BOJISIET ONPENEIUTh KaueCTBO M YPOBEHb €€ OoCBOeHHs. [IpeameToMm OLeHKH
OCBOEHHUS SIBJISIFOTCS YMEHUS U 3HAHUS.

[TpomexyTouHass arrectanusi OOy4YalOIIMXCS OCYIIECTBIsETCS B (opme
9K3aME€Ha U  TMO3BOJIAET  ONPEACNIUTh  PA3BUTHE OOMMX  KOMIIETECHLHUH,
npeaycMmotrpernbix st OIIOIL. YcnoBuem pomycka K JK3aMEHY  SIBJISIETCS
YCIIEIIHOE OCBOEHUE 00YUaIOLUMUCS BCEX 3JIEMEHTOB AUCLUILIMHBI (BBITOJIHEHHE
U cladya BCeX KOJUIOKBUYMOB U KOHTPOJIBHBIX padoT).

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS B XOJAE MOBCEIHEBHOMN
y4eOHOH pabOoThl IO KYypCy NMCUUILIMHBI. JJaHHBINA BUA KOHTPOJISI CTUMYIUPYET Y
OoOy4YaronmMxcst CTpEMJIEHHUE K CHUCTEMATUYECKOW CaMOCTOSITENIbHOW padoTre 1o
U3YYEHUIO YUeOHOM AUCIMILIMHBI, OBJIAJIEHUI0 OOLIMMU KOMIIETCHIUSMHU.

B sk3aMeHallMIOHHOM OMIIETE COACPKUTCA:

1) Tema coOecenoBanus (CTyACHT OTBeYaeT O€3 MPeBAPUTEIBHON MOJATOTOBKH);
2) 1Ba BOIIPOCA U3 HUKETIEPEUNCICHHBIX;
3)3amauya.

MarepuaJ 1Ji IpoOBeeHUs TEKYLero KOHTPOJIA 3HAHUM.

IIpumepHBIN NepevyeHb BONPOCOB HA IK3aMeHe:
1. Knaccudukanms 351eMeHTapHBIX YaCTHIl U B3aUMOJICHCTBUM.

2. JlenToHsl. JIenTOHHBIN 3aps.
3. bapuonsl. baproHHBIi1 3apsia.

4. Anponsl. M30cnvH, CTpPaHHOCTb.



5. KBapku. KBapkoBasi CTpyKTypa aJJpOHOB.

6. Helitpuno.

7. Macchl a11ep 1 3JIEMEHTAPHBIX YaCTHLI.

8. BpeMs u3HH B QU3HKE SApa U AIEMEHTAPHBIX YACTHIL.

9. MarHuTHBIN MOMEHT U CITHH.

10. CriocoOb! omnpeenenys Macc siiep U AJIEMEHTAPHBIX YaCTHUL.
11. OcHOBHBIE 3aKOHBI COXPAaHEHUSI B (PU3UKE SAPA U DIEMEHTAPHBIX YACTHII.
12. O6uue 3aKkoHOMEPHOCTH anb(a - pacnaja.

13. Mexanusm anbda-pacnana. 3akoH [eiirepa-Herrona.
14.0OcHOBHBIE 3aKOHOMEPHOCTU OeTa-pacmnaja.

15. ®opma OeTa-criekTpa.

16. 'amMa-n31yyeHHE aTOMHBIX si/Iep. BHYTpeHHss1 KOHBEPCHSI.
17. 30MepHBIE COCTOSIHUSI B ATOMHBIX SIpax.

18. Dpdext Meccbayapa.

19. OcHOBHBIE CBOICTBA HYKJIOH-HYKJIOHHBIX CHII.

20. BzanmonencTBre 3apsKEHHBIX YaCTHIL C BEIIECTBOM.

21. BzanmoeiicTBUe raMMa-KBaHTOB C BEILIECTBOM.

22. HeliTpoHsl, K1accuuUKaIis 0 SHEPTHUIM.

23. B3auMo1eiICTBUE HEUTPOHOB C BEIIECTBOM.

24 Jlo3umeTpusl.

25.KanenpHast MOJENb Apa.

26. SAnepHbIe 000IOUYKH.

27. Maruueckue uncia ¥ MOJIeib 000JI0UEK.

28. Cuenapuii bonsoro BapsiBa.

29. bapuonnas acummeTpusi Bo BeeneHHnoil.

Tembl codecenoBanus Al IK3AMEHA
1. DHeprus cBs3u suep.
2. Heo6x01MMOCTh UCIIOJIB30BAHUS KOJUIAHEPOB B COBPEMEHHOM (PU3MKE YacTHIl.
3. HeoOxoauMoCTh MCIIONIB30BaHUS SCPHBIX MOJIETICH.
4. Maruueckue sipa



5. YcnoBus BO3MOKHOCTU PaJAMOAKTUBHOTO pacnaa.
6. 3aKOHBI COXpAHEHUS MIPU PAAUOAKTUBHOM pacHaje.
7. JlenTOHBI.
8. Me30oHbI 1 OapHOHBI.
9. BuptyanbHble YaCTHIBI U KBAHTHI.
10. CumMeTprH U 3aKOHBI COXPAHEHUSI.
11. Moaens @epMmu-rasa.
12. TluddepenimanbHbie U MOJIHBIE CEYCHHUS.
13. CoctaB u pa3mepsl saep.
14. JlonmuHa cTaOMIBLHOCTH.
15. llenHas simepHas peakuus.

TumnoBble 3a7a4u K IK3aMCECHY



1. 3Has nocrosHHyK Aporaapo N,. onpeaenuTs Maccy m, HEHTpPalbHOTrO
12
atoma yrnepojaa ~C ¥ Maccy m, COOTBETCTBYHOIIYH YIIIEPOIHOI eTUHHIIE.
2. OnpenenuTs aTOMHBEIE HOMEPA, MACCOBBIE YHCIIA H XHMHYECKHE CHMBOIIbI
2 7 15
sjiep, KOTOpPBIE MOTy4aTcs, eclH B sjpax sHe, Be, g OI‘IPDTGHI:[ 3aMEHHUTH
HEHTPOHAMH, a4 HEHTPOHBI — IPOTOHAMH.

3. Kakyo 4acTe Macchel HEHTPaIBHOIO aToMa IUIYTOHHS COCTABIAET Macca ero
AEKTPOHHOI 000104KH?
4. [lonaras, 4ro aromHuble aapa umeroT Gopmy chepsl, paguyc KOTOpoil onpe-

— 4 3 .
nensercs dopmynoit ¥ =1,V A, rae r=1,4*10" cm 1 A — MaccoBoe 4mCIIO, NIOKa-
3aTh, MTO CPEJHAS IJIOTHOCTh <p> AAEPHOr0 BEleCTBa OAHHAKOBA I BCEX AMEP.
OnpenenuTs (Mo NOPAIAKY BEIHYHHEI) €€ 3Ha4YeHHe.
220
5. [TokouBuIeecs AApo pajgoHa g, K7 BRIOPOCHIIO (-HACTHILY CO CKOPOCTBIO V

= 16 Mwm/c. B kakoe aapo npesparuiocs sapo pagoHa? Kakywo ckopocTs v, mosy-
YHUJI0 OHO BCJIEACTBHE OTAa4n?

6. Slapo u3orona kobansTa 55 CO BEIOPOCHIO OTPHIATEILHO 3APAKEHHYIO P-
yacTuy. B kakoe saapo npeppatuiocs a1po kodansra?

7. Onpenenute 3apaa0Boe Z U MaccoBoe A 4MClIa M30TONA, KOTOPLIH momy-
4HTCS W3 TOPHS ol A TIOCIIE TPEX O~ H B-TIpeBpaLeHHil.

8. Kakora BeposTHocTs W TOr0, 4TO JaHHBIH aTOM B M30TONE PaIHOAKTHBHO-
ro fiona 'l pacnanaercs B Teuenue Guikaitiieii cexyHbl?

9. Onpe/IeNNTh NOCTOSHHBIE PACTIAAA A H30TONOB pamns eRa u s Ra .

10. Kakas 4acTh Ha4allbHOrO KOJIMYECTBA ATOMOB pacrajaeTcs 3a OJHH I'oj B
PaIM0aKTHBHOM H30TONE TOpHs - Th?

1. 3a ouH roj Ha4YalbHOE KOJHYECTBO PaJHOAKTUBHOIO W30TOMNA YMEHBIIH-
Jock B TpH paza. Bo ckonkko pa3 0HO YMEHBIIMTCS 3a J1Ba rojaa?

12. Ha ckoJbKO CHH3MTCS aKTHBHOCTE A M30Toma upuans = Ir 3a Bpems t = 30
cyT.?

13. OnpenennTs NPOMEKYTOK BPEMEHH T, B T€U€HHE KOTOPOr0 aKTHBHOCTb A
W30TONa CTPOHLMA — Sr ymeHblunuted B k; = 10 pa3? B k, = 100 pa3?

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
NOpH KaMJI0M aKTe pacnaja sapa M3TydaeTcs OJWH Y-KBaHT c 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 (GopMysbl U OOBSCHUI MX (U3NYECKHI CMBICT,
00OCHOBaJl TMPHUYMHY HEOOXOJUMOCTH BBEJCHHMS HOBBIX IOHSATHHA HCXOIS U3
pe3yJIbTaTOB H3BECTHBIX €My SKCIIEPUMEHTOB); 2) MPAaBWIBHO peIIni 3ajady |
OO0BSICHIIT (PU3HUECKUN CMBICT (OpPMYJI, UCTHOIB30BAaHHBIX UM IPH €€ PEIICHUU.
OTBeT noMKEeH OBITh YeTKUM U JIOTUYHBIM. He3aBucumo OoT Toro, Ha Kakoil Ouiier
OTBEYAET CTY/ACHT, HaJI0 ObITh TOTOBBIM OOBSICHUTH OCHOBHBIE MTOJIOXKEHUS Kypca.

OneHka XOpomio BBHICTaBISAETCA 3a OTBET, B XOJ€ KOTOPOrO CTYJEHT
CaMOCTOATEJIBHO PEIIN 33Ja4y U B OCHOBHOM PACKPBLI COJEP>KAHHE BOIIPOCOB
Ouiiera, XOpoIIO 3HAET OCHOBHBIE ONpeeieHUsI U (OPMYIbl K MOXKET MPOCIEAUTD
XOJl BBIBOJIA ATHUX 3aKOHOMEPHOCTEH W3 OCHOBHBIX IIOJIO)KEHHH Kypca, HO
JOMyCKaJl OMIMOKU B J0KAa3aTeIbCTBE, WIM OTBET HE ObLI YETKUM, JOIMYCKaJIUCh
JIOTUYECKHE HETOYHOCTH.

OueHka yI0BJIETBOPHUTEJIBHO BBICTABISETCA 32 OTBET, B XOJ€ KOTOPOIO
CTYACHT II0Ka3aJl, YTO OH 3HAET OCHOBHBIE IIOJIOKEHUS MPONUIEHHOIO MaTepHala,
HO HE JO0 KOHIIA PAacKpbul €ro (PU3MYECKUd CMBICI W HE MOXKET BBIBECTH
NpUBEACHHBIE MM (GopMyibl U3 OOLIMX TMOJOXKEHHM u3ydyaemoro kypca. [lns
pEelIeHus 3aa4M IPUIUIOCH 33/1aBaTh HABOIAILME BOIIPOCHI.

OuneHka HeyHOBJETBOPUTENbHO BBICTABISIETCS B TOM Cllydyae, KOTraa
CTYAECHT HE PACKpbUI COAEpXkaHUE BOMPOCOB OWJIETA, HE MOHUMAET (PU3HUYECKOTO
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. AHOMaJIbHBIM

1.3. ITpocThim

B I T T

1.4. CnoxxHbIM

2. Ha cKOJIbKO KOMIIOHEHT PaCiCIINTCA B c1a00M MarHUTHOM IT0JIe

MYJBTHUIUICT C 3a/ITaHHBIM ITOJIHBIM MOMCHTOM J:

2.1. He pacwmenurcs



© 22341

~

2.3.2]+1
© 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 GoToHAa AaTOMHBIM SIPOM

4.4. Tlornomenun HOTOHOB CBOOOHBIMU IIEKTPOHAMHU

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

TaK ¥ C KOPIYCKYJISIPHOM TOYKH 3PEHUSA:

© s doroad ekt

© 52, Dddexr Komnrona

-~
5.3. JlaBnenue cBeTa

© 54 HNuTtepdepentus n nudpakxius cBera

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

“ o6l DNEeKTPOHOB

“ 6.2 Anbda-gacTuir



" 6.3 Helitponos

“ 6.4. ®oTOHOB

7. Ha ckosibko nmoypoBHei pacuienutcsi 3P-ypoBeHb Na B CHIIbBHOM MarHUTHOM

ITOJIC:

“ 7.1.Ha2 IIOAYPOBHS

© 72.Ha3 MOTyPOBHS

© 73.Ha4 MOAYPOBHS

© 74.Ha5 OAYPOBHEM

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

" 8.1. Maccoi anpa

C .
8.2. CiuH-OopOUTATBLHBIM B3aUMOJICHCTBUEM

r .
8.3. B3aumoeicTBMEM MAarHUTHOIO MOMEHTA IEKTPOHA CO CJIA0BIM IOJIEM

anpa

r .
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 KOMIIOHEHT

10. AGcomoTHO Y€pHas MIACTUHKA OCBEIIAETCSI CBETOM KPYTrOBOM MOJSPU3ALUU U
UCIIBITHIBAET HEKOTOPBIN Bpauaromuii MoMeHT. Kakyro MiacTUHKY HY>KHO B3SITh,

YTOOKI Bpamaiomnﬁ MOMCHT YABOMJICA:

“ 101 [Tnactunky A4



~

10.2. ITnactuaKy A/2

©103. [Tonsapu3alinoOHHYIO MIIACTUHKY

© 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

a 11.2. 3 tuanmn

“ 11.3. 9 nuHMi

“ 11.4.15 nunwmit

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

971eKkmpon" COrJIacHO

© 1211, [TpaBuny ot6opa

© 122, Teopeme Pepma

& . o v
12.3. CooTHotieHuto Heonpenaenéuuocrei ['eiizenoepra

© 124, [Tpuanuny [Taynn

13. B xakux U3 MpUBENECHHBIX HUKE COCTOSHUM MYJBTUILUIETHOCTh aTOMA paBHA 3:

© 13.1.13P,

~

13.2. 31S,
©13.3.2'D;

~

13.4. 4°F5);

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

ITOJIC:

“ 14.1.Ha2 IIOAYPOBHS

© 14.2.Ha3 IIOAYPOBHS



14.3. Ha 4 nonypoBHs

14.4. Ha 5 nonypoBHei

15. Ypasuenue lllpeaunrepa ajst CTallMOHAPHBIX COCTOSHUIA:

]
gﬁﬁ:—i?g@

“ 151, & Im

2
- S hv s - B
15.2. 2m

© 153 E¥=4Y

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. ITy4ok cBeTa MpoOnyCcKaroT YEPE3 OAHOPOJHOE MATHUTHOE TI0JIE

16.4. ITydok aTOMOB IPOMYCKAOT Y€pe3 OJJHOPOJHOE MAarHUTHOE MOJIE

17. Kako#t mepexo/ 3anpeniéH npaBujiaMu 0Toopa:
17.1. 2p3p — 1S1p2
17.2. 4ds2 — 3pap2
17.3. 3d32 — 1pue

17.4. 4ds;; — 3pus

18. Kakoii mepexos B 3eeMaHOBCKOM PACIIEIUICHUN Ay0JieTa HATPUS SBISETCS

pa3pEIIEHHBIM:
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3pge  — +112
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¥ .32
112 4
3py +1/2
- 112
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~
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 JIENTOHHOTO 3apsaa

“ 191 e U +U,

~ 192, Tt =+,

- 19.3. Moo +et e

“ 194 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



