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1. 3aranbHa indgopmanis

Ha3zpa nucummtiHu ®di3nka sapa i eneMeHTapHUX YaCTHHOK
PiBenb BHIIOI OCBiTH [lepmuii piBeHb OCBITH

Buxnanau (-i) Bozusak Opect MuxaiinoBud
KontakTHuii Tesie)oH BUKJIa1a4a 59-60-82

E-mail Buxkiagaua Orest.voznyak@pnu.edu.ua

DopMaT JTUCHHUILTIHU Ouna

O0car JucHUILIIHA 6 KpeInTIiB

IMocuIaHHsA HA CAWT TUCTAHIIAHOT0 HABYAHHS http://www.d-learn.pu.if.ua/
KoncyabTanii 3rigHo 3 rpadikoM KOHCYIbTalil

2. AHOTallifl 10 Kypcy

3aranpHuil Kypc (i3MKH 3aiiMa€ IEHTpaJbHE Miclie B MiATOTOBII (i3UKIB 32 YHIBEPCHUTETCHKOIO
nporpamoro. Po3nin “@i3uka siapa i eJIeMEHTapHUX YaCTHHOK™ BKJIIOYAE OCHOBHI B1JIOMOCTI IPO
aTOMHE S/IpO, 3HAWOMHTH 3 ICTOpPI€I0 BIIKPHUTTIB, BUHUKHEHHS TEOpid, i€l Ta TMOHSITE.
Po3risnaroThcs TaKOK OCHOBHI YSBJIICHHS PO (Pi3MKY €JIeMEHTaPHUX YaCTHHOK.

3. MeTa Ta 1iji Kypcy

Meta: [logaT OCHOBHiI BiZOMOCTI MpO HaWBaXJIWBIiII (aKTH 1 TMOHATTS, 3aKOHH 1
MPHUHIIMAIHA AepHOi (i3uku. BiAmoBigHO 10 cTaHy po3poOKH BiMOBIAHUX TEOPIH 1 MATEMAaTHIHHX
MO>KJIMBOCTEN ayAUTOPii BUKJIAA MaTepialy CIiJl MPOBOJUTH Ha OCHOBI SKICHOTO aHAaJI3y BITOMHX
3aKOHOMIPHOCTEH.

Lini: 3acTocyBaHHS OCHOBHMX 3aKOHIB si7IepHOT (Di3UKH 1 (PI3UKH €JIeMEHTApHUX YaCTHHOK
JI0 PO3B’SI3KY KOHKPETHHX 3a71ad.

4. Komnerenrnocri

3K.1. HaBuuku BUKOpHCTaHHS iHOPMALIIHHUX 1 KOMYHIKAI[IHHUX TEXHOJOTIH;

3K.3. HaBuukHu Mi>kOCOOHMCTICHOT B3aEMO/IIT;

3K.5. IIpodeciiini etnuni 30008’ 13aHHS;

3K.6. 3naTHicTh OyTH KPUTHYHHM 1 CAMOKPUTHYHHM;

3K.7. 3nanHs Ta po3yMiHHA IPEAMETHOT 00J1acTi i po3yMiHHS podeciiHOT AisTBHOCTI.

3K.8. BusHaueHICTh 1 HAMIOJIETVIMBICTD II[OI0 IIOCTABIECHUX 3aBJaHb 1 B3ITUX 000B’SI3KIB.

3K.10. Ilparnennst 1o 30epeeHHsS HaBKOJHUIIHHOIO CEPElIOBMIIA Ta 3aCTOCYBaHHS €Hepro30epirarouux
TEXHOJIOTIH.

3K.11. 3xatHicTh 10 aHANI3Yy Ta CHHTE3Y.

3K.12. 3gatHicTb po3poOIsATH Ta YIPABISATA HPOSKTAMH

O®K.1. 3parHiCTP BHUKOPHCTOBYBATHM 3aKOHM W TNPHHIUNKM (i3MKK Yy TO€AHAHHI 13 MOTPiIOHUMH
MaTeMaTHYHHMH 1HCTPYMEHTAMH JIJISl OIIUCY MPUPOAHUX SBUIIL.

®K.2. 3garHicTs OyyBaTH BIAMOBITHI MO TPUPOTHUX SIBUII, JOCTI/DKYBATH 1X JJIsl OTPUMAHHS HOBHUX
BHUCHOBKIB Ta MOTJIMOJICHHST PO3YMiHHS TPUPOIH.

©®K.3. 3natHicTh ipodeciiiHo OpieHTYyBaTHCS B Cyd4acHHX MpoOiieMax (i3uKH 1 HOBITHIX (pi3MYHHMX MeTOax
JIOCITI/PKEHB 1 HAYKOBUX TEXHOJIOTIH.

©®K.4. 3naTHICTH NPAaBWIBHO BUKOPHCTOBYBATH HAOyT1 3HAHHSA 1 HABMYKM Ha MPAKTULI Ta MpHU poOOTi y
HAYKOBO-IOCJIITHUX JIA0OPaTOpisX.

©®K.5. 3patHicTh (GOpPMYNIIOBAaTH, aHANi3yBaTH Ta CHHTE3YBaTH pO3B’SI3KM HAYKOBHX MpobOjeM Ha
MEHII BYKJIMBUX aCIIEKTax.

©®K.6. 31aTHICT, BAKOPUCTOBYBATH TEOPETUYHI 1 TIPAKTHYHI 3HAHHS B Tally3i PI3HUX METOJIiB ONPAIFOBAHHS
Pe3ybTaTIB OCHIHKEHb, TCOPETUYHI 1 IPUKIIAAHI MOZE HAYKOBUX NpoOJIeM 1 3a7au.

O®K.7. 3pmaTHiCTh KOPHCTYBATHCS BHBYCHHUMH NPUHIMANAMH METOJWKH JUIsI TIOSCHEHHS KOHKPETHHX
(GI3MYHUX SBUIIL; CKIAJaTH HaBYANIbHI Ta KaJlEHJAPHO-TEMATUYHI TUIAHH, TIPOBOJIMTH HABYAIbHI 3aHATTS 3
¢bi3uKu Ta acCTpOHOMIT y cepeHii MKOJTI.

©®K.8. 3pmaTHiCT BUIBHO BOJIOAITH po3finamu (i3WKH, HEOOXITHUMH JUIS PpO3B’SI3aHHS HAayKOBO-
IHHOBAIIITHUX 33/1a4 1 BUKOPUCTOBYBATH PE3yJIbTaTH HAYKOBHX JIOCHIPKEHb Ta TMEJAroriYHuX JIOCSATHEHb B
IHHOBAIIi}{HI} Ta IHHOBALIHHO-TIearoriyHii MisIbHOCTI.

5. Pe3yJbTaTH HABYAHHS

ITPH.1. 3Hae Ta po3ymi€ OCHOBHI MOHSTTS, 3aKOHH, TEOpii, 3aralbHy CTPYKTYpYy, NMPEAMET i METOJIU



http://www.d-learn.pu.if.ua/

JOCHTiDKeHHS (Pi3HKH Ta METOAMKH il HABYAHHS, MICIIE 1 3B S13KM B CHCTEMI HaYK, €TaIH iCTOPIi iX PO3BUTKY.
IIPH.2. Amnamiszye ¢i3uuHi SABHINA 1 MPOLECH HAa OCHOBI (DI3UYHMX 3aKOHIB, TEOPiH, MHPUHIHUIIB, i3
3aCTOCYBaHHSIM BiJIIOBIAHUX MaTeMaTHYHUX METOMIB.

ITPH.3. Bonoaie METOIUKOIO MTPOBEACHHS Cy4acHOTO (Pi3MYHOTO eKCIIEPUMEHTY, 3aCTOCOBYE BCi HOTO BUAM
B OCBITHBOMY TIpOIIECi 3 Pi3uKH.

IIPH.4. 3nae, po3yMie i JEMOHCTPY€E 3MaTHICTh Peai3oByBaTH TEOPETUYHI H METOAWYHI 3acaay HaBYaHHSI
¢bi3uKu 151 BUKOHAHHS OCBITHBOI ITporpaMu B 0a30Biii cepeiHii KO,

ITPH.5. Po3B’sa3ye 3amaui pi3HUX piBHIB CKIamHOCTI KypciB (i3uKd B 0a30Biil cepenHiii 1mIKOJi, YiTKO H
paIlioHaTbHO TOSICHIOE 1X PO3B’SI3aHHS yUHSIM.

ITPH.6. KopucTtyeTbess MaTeMaTHUHUM anapaToM (Di3WKH, 3aCTOCOBYE MaTeMaTH4HI Ta YUCENbHI METOIH,
10 BUKOPHCTOBYIOTHCS B Kypci (i3uku 0a30BOi CepeIHbOI IIKOJIH.

ITPH.7. 3Ha€e Ta po3yMie 3MicCT i 0COOTMBOCTI PI3HMX BUAIB MO3aKJIACHOI Ta MO3aMIKITFHOI POOOTH 3 (i3UKH,
BOJIOJIi€ CyYaCHIMH METOJaMH 1 TEXHOJIOT1SIMH IX OpraHi3amii Ta IpoBeIeHHSI.

ITPH.10. 3Hae i po3ymie MaTeMaTHYHI METOAM (PI3UKH Ta PO3MLTIB MaTEMaTHKH, 110 € OCHOBOIO BUBYCHHS
KYpCiB 3arajgbHOl Ta TEOPETHYHOI (Di3HUKH.

IIPH.11. Bomonie 3HaHHSMHU 3 OCHOB O€3IEKH JKUTTEIISIIBHOCTI, 0€3IIeYHOr0 BUKOPUCTAHHS OOJaHAHHS
KaOiHeTy (i3uKu.

6. Opranisaniss HaBYaHHA KypCy

OG6csr kypey
Bun zamarrs 3arajipHa KUIBKICTh TOOUH
JIEKII1 30 rog.
ceMiHapChKi 3aHATTS / MpakTU4Hi / 1abopaTopHi 30 rox./20 rox.
caMocCTiifHa poboTa 100 rox.
O3Haku Kypcy
) . Kypce HopmartuHuii/B
Cemectp CrerianbHICTh . . .
(pik HaBuaHHs) | MOIpKOBUI
VI Cepennst ocBita 3 HopmaTusHwuii
(dizuka)
Tematuka Kypcy
Tewma, nnan ®opma Jliteparypa 3aBiaHHS, Bara Tepmin
3aHSTTS roj OLIIHKK | BHKOHAHHS
Jlekmii.
Tema 1. Bcmyn. OCHOBHI | JeKIis [1-3, 1-6] 2 2 3a
eTanu po3BUTKY (i3UKH sizipa i PO3KJIaI0M
€JIEMEHTAPHUX YaCTHHOK.
Macmtabu siBHII MiKPOCBITY.
Tema 2. 3azanwni | nexiis [1-3, 1-6] 4 6 3a
enacmugocmi AmoMHUX PO3KIIaI0M

a0dep. Nocnin Pesepdopna mo
PO3CiIOBaHHIO Ol ~4ACTUHOK.

SAnpo SIK cucreMa
B3a€MOJIIOUYMX MPOTOHIB Ta
HeWTpoHIB.  3apsa  sipa.
MacoBe uymcno i Maca szpa.
[306apu.  Enepris  3B'I3Ky

Apa. Hanisemmipruna
dopmyna Juist eHeprii 3B°S3Ky
a1pa. Mariusi yHcna.
CrabinpHi 1 paJlioaKTUBHI
Apa. Crin, MAarHiTHUH
MOMEHT  sjpa.  SlaepHwuii
MarHeToH. Cratnysi

MYJIbTHIIOJIbHI MOMEHTH sijipa.
Enextpuunuii kBaapynonbHun
MOMEHT siapa. KBaHToBO-
MEXaHIYHUH OmHC SOepHUX




craniB. IlapHicTb XBHIBOBOT
GyHKIII. BnacTtuBocTi
CUMeTpii XBUIBOBUX (YHKIIN
UIE  TOTOXHIX  YacTHUHOK.
Bozonn 1 dhepmionn. [puHIimmn
[Taymi.

Tema 3. Padioaxmugnicmeo.
IIpuponna i HITy4Ha
PamiOaKTUBHICTD.
CrarucTuaHui XapakTep
po3mnamy. 3akoH
pamioaKTUBHOTO po3magy. O -
gactuHka.  CnekTpu o -
YaCTHHOK. 3ajexHicTh
nepiony O -po3nany BiJ
EHeprii Ol -9aCTHHOK.
EnemenTtn TeopiiQl - po3nany.
TyHensHUiA eeKT.
Busnauenns po3mipy sapa 3a
JaHUMH O -po3magy. 3 -
vyacTuHKa. Bumm [5 -posmany.

Eneprernuni CHEeKTpH
EJIEKTPOHIB.
ExcnepuMeHTanbHe
JTIOBENIEHHS iCHyBaHHSA
Heitrpuno. Enementn teopii

-po3nany. IlonsatTs  mpo
cnabki B3aemomii. Jlo3BojeHI
Ta  3a00poHEHi [} -epexoH.

Hes0epexennst mapHocTi B [ -

posmani. Ilpobnema ™acu
HEUTPUHO. Y -
BUITPOMIHIOBaHHS sep.
Enexrpuuni i MarHiTHi
nepexoau. IlpaBuia Bigbopy
32 MOMEHTOM 1 MapHICTIO JJIs
y -mepexoxmiB.  MIMOBipHicTh
MEPEXO/IIB JIJIs PI3HOMAHITHUX
MYJIbTHIIOJIB. Snepna
i3oMmepist. BayTtpimns
koHBepcis. Edext Mecbayepa
1 Hioro 3actocyBaHHs B (i3uIi
1 TEXHiLi.

JIEKIIIS

[1-3, 1-6]

3a
PO3KJIaIOM

Tema 4. Hoepni peaxuii.
ExcriepuMeHTallbHi ~ METOAM
BUBYCHHS SIJIEPHUX PEaKIIiid.
@®i3uuHi OpUHOMON  POOOTH
npuckopioBauiB.  JleTekropu
smepHUX dYacTUHOK. Ilepion
peakuid. Kanamu smepHuHX
peakuiid. 3akoHH 30epexXeHHS
B SIEPHUX PpeaKIlisX. 3B'SI30K
MDK TIepepi3oM TMpsSMHX Ta
0o0epHEeHHX peaxii.
MexaHi3MH SACPHUX PEaKIliid.

JIEKIIST

[1-3, 1-6]

3a
PO3KJIaIOM




Mogens ckIajaHoro  siapa.
Pe3onancHi saepHi  peakiii.
®opmyna  Bpaiita-Biruepa.
[Mpsami saepHi peakiii.
Bukopucranus NPAMUX
peaKIii. Bukopucranus
NpSAMUX SACPHUX PEeaKmiid Ams
BU3HAYCHHS KBaHTOBUX
XapaKTePUCTUK ANEPHUX
ctaniB. OcoOMMBOCTI peakuiit
i Ji€0 ¥ -KBAHTIB,
€JICKTPOHIB, HEUTPOHIB,
JIETKUX 10HIB, OaraTo3apsmaHux
10HIB. TpancypaHoBi
€JIEMEHTH.

Tema 5. Hodin i cunmes
amomnux __sadep. OCHOBHI
eKCIepUMEHTANBHI JJaHi Tpo
nmonin. Ilogin i3otomiB ypany
Ml BIUIMBOM  HEHUTPOHIB.
Jlanmrorosa peaxitisi.
KoedimieHT  po3MHOMXKEHHS.
Snepui peaxtopu. SgepHa
enepreruka. CHUHTE3 JETKHUX
sanep. SlaepH ipeaxiiii B 30psx.
[IpoGmema KEPOBaHOTO
TEPMOSIIEPHOTO CHHTE3Y.

JIEKIIisA

[1-3, 1-6]

3a
PO3KIaaAOM

Tema 6. Moodeni amomnux
a0ep. [Morenmian
YCEPEIHEHOTO AEPHOTo MOJIS.
OiznunHe OOTpYHTYBaHHSI
000JIOHKOBOI CTPYKTYpPH sIIpa.
CunbHa criH-opOiTaipHa
B3aemozis. OJHO YaCTHHKOBI
CTaHW B yCEpEeJHCHOMY
SAJIEPHOMY MOTEHLI AT,
[losicheHHs1 cHiHIB 1 mMapHICTh
CTaHiB  spep B Moueni
00OJIOHOK. 3anuikoBa
B3aemoxis.  Ilomstrs  mpo
0araTo4acTHHKOBI Mojen
00O0JIOHOK. KonektusHi
BIIACTHBOCTI sep.
Hedopmosani  sapa. Cran
pyxy HYKJIOHIB B
nedopMoBaHOMY sApi. 3B'I30K
OJTHOYaCTUHKOBUX i
KOJIEKTHBHHX PYXIB.

JIEKILis

[1-3, 1-6]

3a
PO3KIIaIOM

Tema 7. HyKI0H-HYKIOHHI
63A€EMO0IL. Heittpon-
3BSI3aHUM CTaH B N-p -
cucTeMi. OcHoBHI
XapakTepUCTUKU  JCUTPOHA.
MarnitHuit Ta
KBaJpyINOJIbHUH MOMEHTH
JIeTpoHa. XBUIbOBa (YHKIIsS
JIeUTpOoHa. TenzopHuit

JIEKILIST

[1-3, 1-6]

3a
PO3KJIaIOM




XapakTep  SACPHUX  CHIL
Po3scitoBanHs HEHTpOHIB Ha
MPOTOHAX. CrinoBa
3aJICKHICTh  SJCPHUX  CHIL
Oco0MBOCTI  PO3CIFOBAHHS
TOTOXKHHX YaCTHHOK.
3apsinoBa HE3aJICKHICTh
SJICPHUX CWI.  [30TOmMiYHMIA
CITiH. Y3aranbHEHWH IPHUHITATT
[Maymi. OOMiHHMI XapakTep
SJICPHUX CWI. BracTuBicTh
HACHYEHHS SIIEPHUX CHIL

Tema 8. Bzacmodia adeprnozo
SUNPOMIHIOBAHHA 3
peuoseunorw. Brtpatu eneprii
Ha ioHi3amit0o 1 30ymKEHHS
aTOMIB. BunpomintoBaHHsI
BaginoBa-Uepenkosa. IIpobir
3apsIKEHUX YaCTUHOK.
Bzaemogiss ~ HeWTpoHIB 3
pedoBuHOW.  CrHOBUIbHEHHS
HEUTPOHIB. TerumoBi i
PE30HaHCHI HEHTPOHH.
Hudyszis TEIJIOBUX
HelTpoHiB. [IpoxomkeHns 7y -

BUTIPOMiHIOBaHHS gyepes
pEYOBHHY. 3anexHICTh
e(eKTUBHUX nepepizis
OCHOBHHX MEXaHI3MiB
B3a€MOJIi1 Y -KBaHTiBBi]] X
eHeprii 1 BiJ BIACTHBOCTEH
PCUOBHHH.

JIEKIIiA

[1-3, 1-6]

3a
PO3KJIaaAoM

Tema 9. Excnepumenmanvni
Memoou__6__hizuui _eucokux
enepeii. [ToHATTS PO cydacHi
METOAM OAEP)KaHHS IIYYKiB
BHCOKHX EHeprii.
HarpomamkyBadi  4acTHHOK.
3yctpiuni nyuku. EnemenTtu
pENATUBICEKOI  KiHEMAaTHKHU.
CrnocTepexxeHHs MpoI1eciB
NOPODKEHHA 1 po3magy
YaCTHHOK. Mertoau
CTIIOCTEPEIKEHHS
KOPOTKO)KHBYYUX YaCTHHOK.

JIEKIIiA

[1-3, 1-6]

3a
pO3KIaznomM

Tema 10. 3azanvni_eracmu-
eocmi CROCHIEPEIHCYBAHUX
e/leMEeHMAaPHUX __ YaCHMUHOK.
JlenToHu, aJIpOHH,
KaJxiOpyBasibHI 0030HHU.
Hiarpamu ®eitamana. 3akoHU
30epekeHHs, M0 PeryIIoITh
MIEPETBOPEHHS YaCTHUHOK.
Knacudikaris B3aemMoIii.

JIEKIIST

[1-3, 1-6]

3a
PO3KIIaIoM

Tema 11. Enekmpomaznimmni
83aEmMo0il. Enementu

JIEKIISA

[1-3, 1-6]

3a
PO3KJIaIOM




KBaHTOBOI €JICKTPOIMHAMIKH.
OcHOBHI KBaHTOBO
ENICKTPOIMHAMIYHI  MPOLIECH.
EnexkrpomaruiTHi rpoiecu
TIPH y4acCTi aJIpOHiB.

Tema 12. Cunsnigzaemooii i
cmpykmypa _adponis. KBapku

1  TJIIOOHH.

Ix ocHOBHI

XapaKTePUCTUKH. IIposiB
KBapK-TIIIOOHOBOI  CTPYKTYpPH
aJIpOHIB B TMpoOIecax TITHO0KO

HETIPYXHOTO

JIEIITOHIB.

pO3CitoBaHHS
Ksapkona

CTPYKTypa ME30HIB i OapioHiB.

Hosa

KBaHTOBa

XapaKTepUCTHKAa KBapKiB i

TJIFOOHIB — KOJTIp.
AcumroTnyHa  cBoboma i
KOH(haltHMEHT. OcHOBHI
MIPOIIECH 3 YYACTIO a/IPOHIB.

JIEKIIA

[1-3, 1-6]

3a
PO3KJIaaAoM

Tema 13. Cnaoki 63aemodii.
YHiBepCabHICTb cinabkoi
B3aemomii. Hocii  cmabkoi
B32€MOJIIT — IPOMIXKHI 0030HH.
[ToHSTTS MPO MOJBLOBY TEOPIIO
c1a0Kkux B3aeMOAiN Momeni
Baita6epra-Canama. OcHOBHI
THITH MEPETBOPECHb
€JEMEHTAPHUX YACTHHOK, IO
BUKJIMKAIOTHCS CITabKOI0
B3a€EMOII€IO0.

Jesiki TPUHIUIIOBI MUTaHHS
Teopii EJIIEMEHTaPHUX
YACTHHOK. JuckperHi
cumerpii C, P, T i CPT-
TeopeMa. I30oTomivna i
KOJIbOPOBa CHUMETDis.
Kani6pyBansHa
IHBapiaHTHICT K TPUHITUII
nmoOyIOBH TIOJIBOBUX TEOPIii
eJIeMEeHTapHUX YaCTUHOK.
IIpobmemMa MmOOYMOBH €qUHOL
Teopii CITa0KUX
€JIEKTPOMAarHiTHIUX YaCTHHOK 1
CWJIBHUX B3a€MOJIN.

JIEKIis

[1-3, 1-6]

3a
PO3KIIaIOM

Tema 14. Kocmiuni_npomeni.
Kocmiune TIEPBUHHE
BUITPOMIHIOBAHHS.

[IpoxomxkeHHsT ~ KOCMIYHOTO
BUITPOMiHIOBaHHS yepes
aTMocdepy. Bapiamii
KOCMIYHHX MTPOMEHIB.
Pamiamiyini mosicm 3eMull.
l'inoresn MIPOXOKEHHS
KOCMIYHHX TIPOMEHIB.
MosxnuBi MeXaHI3MH
MIPUCKOPCHHS YaCTHHOK

JIEKILIST

[1-3, 1-6]

3a
PO3KJIaIOM




KOCMIYHOT'O
BHUIIPOMIHIOBaHHS.

IpakTuuni podotu. Tema,
MUTAHHSL.

3a pO3KJIaIoOM

Temal. OcHOBHI
XapaKTePUCTHKH sIIep: pafiyc,
Maca, eHepris 3B’S3Ky, CIIiH,
MarHiTHUH MOMEHT siep.

MpaKTHIHE

[1-2, 7-9]

3a pO3KJIaIoOM

Tema 2. PamioakTHBHICTB.
3akoH PalioaKTUBHOTO
posmagy. o -, B -, vy -
BHITPOMIHIOBaHHS.
CrarucTuka
YaCTHUHOK.

peecTparrii

MPaKTHYHE

[1-2, 7-9]

3a pO3KJIaIOM

Tema 3. Bzaemonist
BUTIPOMiHIOBaHHS 3
PEUOBHHOIO.

[IPaKTUYHE

[1-2, 7-9]

3a PO3KJIIaIOM

Tema 4.
BUITPOMiHIOBaHb.

Hozumerpist

[IPaKTUYHE

[1-2, 7-9]

3a PO3KJIIaIOM

Tema 5. Snmepni peaxii.
3aKoHH 30eperKeHHSI B
saaepHUx peakuisx. [lepepisu i
BUXOJIM PEaKIliid.

IMPpaKTU4IHE

[1-2, 7-9]

3a pOo3KJIagoM

Tema 6. Bzaemoist HelTpOHIB
3 sapamu. lIpoxomkeHHs
HEUTPOHIB, CIIOBUTbHEHHSI
HEUTPOHIB.

IMPpaKTU4IHE

[1-2, 7-9]

3a pOo3KJIagoM

Tema 7. @i3uuni OCHOBH
sanepHoi eHepreTuku. [login
anep. TepmosinepHi peaxirii.

MMPAKTUYHC

[1-2, 7-9]

34 PO3KJIaZIOM

Tema 8. EnemenTapHhi
YACTUHKH. 3aKoHU
30epekeHHs] TpU  B3aeMOil
€JIEMEHTAPHUX YaCTHHOK.

MMPAKTUYHC

[1-2, 7-9]

34 PO3KJIaIOM

Tema 9. Ckiamani Mogeil
€JICMEHTaPHUX YaCTHHOK.

MMPAKTUYHC

[1-2, 7-9]

34 PO3KJIaIOM

Temu J1a00paTopHUX PodIT

3a PO3KJIaZIOM

1.BcTynHe 3aHATTS.

nmaboparopHa

[I-1, 10-11]

34 PO3KJIaZIOM

2.BuBYeHHsI MEpPTBOrO 4acy
CaMOTaCHY40T0 ra3oBOro
JYMJIbHUKA

naboparopHa

[I-1, 10-11]

1.5

34 PO3KJIaZIOM

3.BumiptoBaHHs TOTTIMHAHHS
ramMa-nmpoMeHiB y  CBHHII,
JIATYyHi 1 ATOMIHIFO.

naboparopHa

[I-1, 10-11]

1.5

3a PO3KJIaIOM

4.Bu3HavyeHHs BEpXHBOI MEXi
p-cnexkTpa Ta  BU3HAYCHHS
aKTUBHOCTI [ — Kepena
a0COIIOTHUM METOIOM.

nmabopaTopHa

[-1, 10-11]

1.5

3a pO3KJIaZioM

5.BuzHaueHHs eHeprii ramma-
KBaHTIB 3a JIOIIOMOT' OO0
CLUHTWISLIHHOTO
CIIEKTPOMETpA.

nmabopaTopHa

[-1, 10-11]

1.5

3a pO3KJIaZIoOM

6.Busasnenns ciabKkoi
panioakTHBHOCTI B
pEeUOBHMHAX, IO OTOUYYIOTh

naboparopHa

[I-1, 10-11]

1.5

3a PO3KJIaIOM




JIFOIUHY i BU3HAYCHHS
nepiomy TiBPO3MaTy
JIOBrO’KMBY4YOT0130TOIIA.
7.JocmimkenHs po3ciroBaHHS | 1abopaTopHa [I-1, 10-11] 2 1.5 3a pPO3KJIaIOM
0-JaCTHHOK B  pPEUYOBHHI
(MonemoBaHHS oy
Pesepdopaa na EOM).
8.MaTtemarnyna o0poOka | maboparopHa [I-1, 10-11] 2 1.5 32 PO3KJIaJIOM
pe3ynbTaTiB BUMIPIOBaHb.
9. MogemoBanas Ha EOM | maGopaTopHa [I-1, 10-11] 2 1.5 3a PO3KIIaIOM
MIPOXOJKECHHS HEHTPOHIB
yepe3 peUOBHHY
IlimcymMkoBe 3aHATTS BignpamroBan 2 3a pPO3KIIaIOM
HS
nabopaTopHUX
poOiT
7. CucTemMa OmWiHIOBaHHS KYpPCY
3arajbHa CHCTEMA OIIHIOBAHHS KypCy 3aranbHa cucTeMa OL[IHIOBAHHS Kypcy

HaKOMMYyBaJlbHa O0aIbHO-PEHTHUHIOBA, IO TIependayae
OIIHIOBaHHs CTYNEHTIB 3a BUAAMH ayJUTOPHOI Ta
1032y IUTOPHOI HABYANBHOI IISUTBHOCTI, CIIPSMOBAHOI
Ha OMaHyBaHHS HAaBYAIGHOTO HABAHTAKCHHS 3
OCBITHBOI Mporpamu: MOTOYHUH, PYOIKHMIA
(MomynpHMIT), TiACYMKOBUN KOHTpOIb. [limcymkoBuit
KOHTPOJIb 3JIIHCHIOETHCSI MUCHMOBO, MHCEMOBO-YCHO
a0o B TecTOBI hopmi.

Kpwurepii ormiHroBaHHS 3HaHb CTYJEHTIB 31 BCiX
BH[IIB POOIT HA TIPOTS3i CeMecTpy HaBEACHI B TAOMHUII
1 a BIiIOMICTIO, B $KYy BHCTaBJISIFOTHCS OIIIHKH
pyOIXXKHOTO KOHTPOJIO 3HaHb, € Tabmurd 2. [lepmmit
MOJIYJIb 3/a€ThCS, SIK 1 TEpIIi KOHTPOIBHI POOOTH
BUKOHYIOTBCSI TTICIISl BUBUEHHSI IEPIINX TEM MPOTPaMH.
Jdpyruii Moy 3A4a€Thes 1 JPYyri KOHTPOJIBHI poboTH
BUKOHYIOThCS IICJIsS BUBYCHHSI PELITH TEM IPOTPaMHu.

Bumoru no nucsmMoBoi poboTu

[TucemoBa poboTa 3 OyIb-IKOTro BUIY 3aHSTh, IOBUHHA
OyTH HaJeKXHHM YHHOM O(pOpMIICHa, TOBUHHA MICTHTH
YMOBY TIOCTaBJICHOTO 3aBJIaHHs (3a]adi), MOSICHEHHS,
pUCYHKH, (HOpMYITH, TpadiKH TOIIO.

CeMiHapCchKi 3aHATTS

[Ipnu OIIiHII poboTH CTyJeHTa Ha
NPaKTUIHOMY/CEMIHAPCHKOMY 3aHSATTI BPaxOBYETHCS:
PO3YMIHHA CTYAEHTOM TEOPETHYHOrO Marepiainy,
OB’ S13aHOTO 3 TEMOIO, sIKa OOTOBOPIOETHCS HA 3aHSTTI,
BMIHHS TEOPETUYHO OOIPYHTOBYBATH XiJi PO3B’S3KY
3aja4i, BMIHHS BHKIIQJaTH CBOI JYMKH MHCBMOBO (Y
BUMAJAKYy MHUCbMOBOi poOOTH), MPaBHIBHICTH 1
MIOCITIZIOBHICTh BHKJIQZAHHA CBOiX JYMOK (pO3B’SI3KY
3a/1ayi), CaMOCTIHHO BHCJIOBJIIOBATH 1€l 1 BMIHHS
BiJICTOIOBaTH iX, BMiHHS 3aCTOCOBYBATH TEOPETHUYHI
MOJIOKEHHST TEMH JI0 PO3B’SI3Ky KOHKPETHUX 3a/ad,
3aCTOCYBaHHS 1MrOCTpamiid (NMpe3eHTalliil) BIPOIOBK
JIOTIOBiJIi Ha ceMiHapi, y4acTb (aKTHBHICTB) CTyIEHTa
IpHU PO3B’S3KY 3ajad Ta B JUCKYCil mpu OOrOBOpEHHI
MMTaHb HA CEMiHapi.

YMoBHU AO0IYCKY IO HiﬂcyMKOBOFO KOHTPOJIIO

CTyJeHT JOIMyCKAeThCs JIO IiJICYMKOBOTO KOHTPOIIO
(ex3ameHy), SIKIIO BiH BIIPOAOBXK CEMECTPY 3a 3MICTOBI
Monyni cymapHo HabOpaB 25 i1 Oinpme OamiB. B
MIPOTHBHOMY BHUTIAAKy CTYIACHTY V €K3aMeHaIliiHii




| B1JIOMOCTi pOOUTKCS 3aITUC «HE JIOMYIICHUIY.

8. HoaiTuka Kypcy

Pozain “®i3uka aTOMHOTO sijipa 1 €IeMEHTAPHUX YaCTHHOK™ € MiJACYMKOBHUM DPO3[IIOM 3aralbHOTO
Kypcy ¢isuku. [lpu Horo BHBYCHHI BHUKOPUCTOBYIOTHCS 3HAHHS OJEpXKaHi IPH BHUBYCHHI KYypCiB
MaTeMaTHKH, MaTeMaTHYHUX METONiB (i3MKM Ta OKpEeMHX pO3AUIB TeopeTHuyHoi ¢isuku. BpaxoBaHo
TaKOX, IO TIPH BUBYCHHI TAKUX PO3IUTIB TEOPETUIHOI (DI3UKH SK CIICKTPOAMHAMIKA 1 KBAHTOBA MEXaHIKa
JNOCSATHEHHs siiepHOoi (i3ukKM Ta (i3UMKH eJEeMEHTApHUX YacTHHOK BHKOPHUCTOBYIOTBCS IUISl UTHOCTpaii
KBaHTOBO-MEXaHIUHUX 3aKOHOMIPDHOCTEH Ta €JIEKTPOMArHiTHUX mporeciB. ToMy Ha Lli MOMEHTH y LIbOMY
Kypci 3BepHyTa 0cOOJMBa yBara.

IoaiTuka akaneMiyHol NOBeXiHKY i eTHKH
CryneHT MOBMHEH OYTH TOJEPaHTHUM 1 MOBaKaTW AYMKY IiHIIMX. 3amepedeHHs ciuij (HopMyIroBaTH B
KOpekTHii ¢opMmi. HempumyctnmuMu € migkazyBaHHS Ta CIACYBaHHA i 4ac 3/a4i OyIap-sSKUX POOIT
(TIpOMI>KHOTO KOHTPOJTIO, MOJTYJTiB, €K3aMEHY TOIIIO).

Bumoru Bukiagava. KoxxeH BUKJIafay CTaBUTh CTyAEHTaM CHUCTEMY BHMOT Ta MpaBHJI MOBEIIHKH
CTYZACHTIB Ha 3aHATTSIX, JOBOJIUTH A0 iX BiJOMa METOAMYHI PEKOMEHJalii 11010 BUKOHAHHS KOHTPOJIBHUX
po0iT, TECTOBUX 3aBIaHb. Bce 11e rapaHTye BUCOKY €(eKTHBHICTh HABUAIBHOTO MIPOIECY 1 € 000B’I3KOBOIO
JUTSL CTYJICHTIB.

He nmomyckaroThCsi MPOIYCKH J1a0OpaTOPHUX POOIT. SIKIIO CTYIACHT MPOMYCTHB J1abopaTopHy poOoTy 3
MOBXHUX TPHUYWH, SKi MATBEPKEHI MTOKYMEHTAIbHO, TO BiH Ma€ TpaBO Ha ii BiIpPOOKy 3 TO3BOITY
3aBigyBava kadenpu (3a 3asB0I0).

9. PexoMeH0oBana Jiitepatypa

Indopmauniiini pecypen
1. ®peix .M., Bozusak O.M., Camiii S.I1. ®i3uunuii npaktukym. SAnepra ¢izuka. EnekrpoHHa Bepcis.
2. Bozusak O.M. Ta iH. Kypc 3aranpHoi ¢izukn. AtomHa i aaepHa ¢izuka. [IpakTrukyM po3B’s3yBaHHS 3a7ad.
Enexrponna Bepcis.
3. HinyxlO.A. SAnepna ¢izuka. Opeca. 2008.
http://phys.onu.edu.ua/pub/files/student/3course/2term/yader physic.pdf.
OcHoBHa JiTepaTypa

1.  Iupoxos I0.M., IOaun H.I1. SInepuasduzuxa. Yued.mocodue.- M.: Hayka, 1980.

2.  Pakobonscekas M.B. Anepnasduzuka. -M.:MI'Y, 1981.

3. Myxun K.H. OxcnepumenransHassiepHasidusuka. Yued. Ilocodue. -M.: Dueproatomuzaar, 1983. T.
1-2.

4.  ®paysupenpaep I'., Xennu 3. Cydbaromuaspuszuka.-M.:Mup. 1979.

5. Buxwman O. KBantoBasipusuka. -M.: Hayka, 1988.

6. Torrdpun K., Baiickond B. Konnenuundpusukusnementapueixyactuil. -M.: Mup, 1988.

7.  Hponos U.E. CoopHHMK 3a/1a4 110 aTOMHOU U siiepHO(u3nKe.- M.: DHeproatomusnat, 1976.

8. Hponos U.E. 3amaun o obmeiipusuke. M., Hayka,1979.

9. COopuuk 3amady 1o obmemy Kkypcy ¢usukn. AtoMHasuzuka. Duszuka sAapa u

anemeHTapubixvacTuil.(B.JI. Tunz0ypr, JI.H. Jleeun, M.C. Pabunosny, /I.B. CuByxun). [logpenakumeit
J.B. CuByxuna. -M.:Hayxa, 1981.
10. CoOopuuknabopaTopHbeixpadot no suepHoipusuke. Iloapenakuueinr K.H. Myxuna. -M.: Atomusnar,
1979.
11. JlabGoparopubie3ansTus o pusuke. [logpenakumeiil onpnuna JI.JI.-M.: Hayka, 1983.
JoxaTkoBa JiTepaTtypa
12. [Inonbcekuii T.B. AtomHaspusmka. Yaed.mocodbue B 2-x T.-M.: Hayka, 1982.
13.  Aunenepin M.M., Manokin JI.O. Teopernuna dizuka. dizuka sijgep Ta eJeMEHTApHUX YACTHHOK. -
K:Bwuma mkomna, 1979.
14. Axiesep A.L,Pekano. di3uka enementapuux yactuHok. K., Haykosa qymka, 1980 .
15. Okynb JL.b. ®usukasnementapupixdactuil.-M.:Hayka,1988.
16. ®usukamukpomupa. ManenskaseHuknoneaud.-M.: CoserckassHuuxionenus, 1980.
17. ®@iznunuii npaktukym npo¢. B.ILdymenko. ['ogoBHe BuaaBHUITBO 00'eqHanHs "Buma mkomna",
Kuis, 1984.
18. . bynagin JI.A., Taprakosckuii B.K. Snepna dizuka. K. 3uanns, 2005.
19. HaymoB A.M. ®u3nka aToMHOro A1pa U sneMenTapHsixuactuil. M. Ilpocsemenne, 1984.
Indopmaniiini pecypcu
1. http:/lib.pu.if.ua/ — HaykoBa 6i6mioTeka [IpukapmaTchKoOro HaIllOHAIBHOTO YHIBEPCUTETY iMeHI Bacwiis
Credanuka.



http://phys.onu.edu.ua/pub/files/student/3course/2term/yader_physic.pdf
http://lib.pu.if.ua/

2. http://www.nbuv.gov.ua/ — Hamionansna 6i0mioreka Ykpainu imeni B.1. Bepaanacrkoro.
http://www.d-learn.pu.if.ua/http://www.d-learn.pu.if.ua/ — cumcrema gucraniifinoro HasyanHs JIBH3
«[IpukapnarcpKuii HalllOHATBHAN

Bukaanau



http://www.nbuv.gov.ua/
http://www.d-learn.pu.if.ua/
http://www.d-learn.pu.if.ua/

I[IuTaHHA AJ1 NPOBEAEeHHA TEOPETUYHOI0 3MiCTOBHOT'O MO/YJISI
3apsn sapa.
Po3mipu siapa
Eneprist 38’3Ky aTOMHHX si7Iep.
CriH saep.
MarsiTHU MOMEHT siIpa.
KBaapynosbHUI MOMEHT s1pa.
BrnactuBocTi simepHux cui.
HaniBemmipuuna ¢popmyia asst eHeprii 3B 3Ky sijipa.
. Mogenb sinepHux 000JIOHOK.
10. 3akoH paaioaKTUBHOTO PO3MadY siIep.
11. o — po3nan suep.
12. B — mepeTBOpEHHS SAEP.
13. Y — BUIpOMiHIOBaHHS SI/IEP.
14. Pe3oHaHCHE NOTIIMHAHHS Y - BUIPOMiHIOBaHHA. EQext Mecbayepa.
15. Peakiist moainy BaXKux siiep.
16. Knacudixariist ereMeHTapHUX YaCTHHOK.
17. YHiTapHa CUMETpis aJApOHIB
18. KBapkoBa Mo1e11b aJpOHIB.
19. OOMiHHU MeXaHi3M (pyHIAMEHTATbHUX B3aEMO/IIN.

OO N U AW

IuTaHHA AJIS MiCyMKOBOr0 KOHTPOJIIO 3HaHb (eK3aMeHY)

EK3AMEHAIIAHAM BIJIET Ne 1

20. . 3apsn saapa.
21. HaniBemnipuyHa Gpopmyia ajsi eHeprii 3B’ 3Ky A1pa..
22. o — po3mnan saep. ExementapHa teopis o — po3nanuy.

23. 3amaqa.
EK3AMEHAIIHHUM BUIET Ne 2
1. Posmipu smpa.
2. KpamnnuHHa Mozenb ajpa.
3. B — neperBopenHs sinep. OCHOBHI MOJI0KEHHS Teopii B —posnany. Helrpuno 1 iioro
BJIACTUBOCTI.
4. 3amaua.
EK3AMEHAIIWHUMN BIJIET Ne __ 3
1. Cmin saep.
2. IlposiB BNaCTUBOCTEH SACPHUX CUJI Y BIACTUBOCTAX JAEUTpPOHA.
3. vy — BUNPOMIHIOBAaHHS si/iep. Pe3oHaHCHE MMOTJIMHAHHS Y - BUIIpoMiHIOBaHHS. Edekt
Mecbayepa.
4. 3amaua.

EK3AMEHAIIMHUMA BIJIET Ne 4

MarsiTHHII MOMEHT sJIpa.
Mopenb sepHuX 000JIOHOK.

N —



AW —

BN B BN

AWM =

Knacudikamis exeMeHTapHUX YaCTHHOK. XapaKTEPUCTUKU €IEMEHTAPHUX YACTUHOK.
3amaua.

EK3AMEHAIINHAU BIJIET Ne 5

KBaapynosbHUI MOMEHT s1pa.

BrnactuBocTi simepHux cui.

Peakiiis moainy Baxkkux sijaep. JIaHIFOTOBUE MpoIiec MOAUTY aTOMHHX SITEp.
3amaua.

EK3AMEHAIIMHUMA BIJIET Ne 6

Enepris 3B 3Ky aTOMHHX si/Iep.

Mopenb sipepHrX 000JIOHOK.

Teopis mocnimoBHUX po3naaiB. [IpaBuita 3MileHb 1 pagioaKTUBHI PSIH.
3agayda.

EK3AMEHAIIMHUMA BIJIET Ne 7

BractuBocTi siiepHUX CHIL.

3aKOH paJi0aKTUBHOTO PO3MAay SIep.

CxuiagaHi MoJieni eJIeMeHTapHUX YaCTUHOK. YHITapHa CUMETPisl aIpOHIB.
3anaya.

Hanisemmipuana ¢opmyna st eHeprii 3B’ 3Ky spa.

ITposiB BIacTUBOCTEN SACPHUX CUJI Y BIIACTUBOCTAX JEHTPOHA.

KBapkoBa mozienb aipoHiB. OCHOBHI XapaKTEpPUCTUKH KBapKiB Ta iX BIACTHUBOCTI.
3agayda.

EK3AMEHAIIAHAM BIJIET Ne 9

Kpamnuana Mmoaens spa.

PanioakTuBHICTb. 3aKOH pa/lioaKTUBHOIO pO3May szep.
OCHOBHI 103UMETPUYHI IOHATTS Ta OJUHMII iX BUMIPIOBAHHSI.
3agayda.

EK3AMEHAIIHHAM BIJIET Ne 10

Enepris 3B 3Ky aTOMHHX SiIEp.

Mopenb sepHuX 000JIOHOK.

Peakiris moainy Baxkkux sijaep. JIaHIIOTOBUE mpoIiec MOALTY aTOMHHEX SITEp.
3amaua.

EK3AMEHAIIMHUMA BIJIET Ne 11
3apsin anpa.
Hanisemnipuuna ¢opmyina juis eHeprii 38’ sI3Ky sijapa.

o — posmnaf siaep. EnementapHa Teopist o — po3mnamy.
3amaua.

EK3AMEHAIIMHUM BIJIET Ne 12



—
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AW~
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Poswmipu sipa.

IIposiB BIaCTUBOCTEN SACPHUX CUJI Y BIACTUBOCTAX AEUTPOHA.

B — nepetBopenHs saep. OCHOBHI MOJIOXKEHHS Teopii [ —po3many. HeirtpuHo 1 Hioro
BJIACTHBOCTI.

3amaua.

EK3AMEHAIIMHUM BJIET Ne 13

CriH saep.

HamiBemnipuuna ¢opMyna i1 eHEprii 3B’ 3Ky siapa.

Y — BUIPOMIHIOBaHHA sifiep. Pe3oHaHCHE MOTTTMHAHHS Y - BUIPOMiHIOBaHHA. Edekr
Mecbayepa.

3anaya.

EK3AMEHAIIMHUM BUIET Ne 14

MarsiTHUI MOMEHT sIpa.

Kparnunza Mozens saapa.

XapaKTepUCTHUKH CIEMEHTApHUX YacTHHOK. Kiacudikariis eneMeHTapHUX YaCTHHOK.
3ajauqa.

EK3AMEHAIIMHUMA BJIET Ne 15

KBaapynosbHMI1 MOMEHT sj1pa.
BnactuBocTi simepHUx Cul.
Peakuist moainy BaKkux sifiep. JIaHIIOrOBHiA poliec MOy aTOMHUX SIIEp.
3agauya.
EK3AMEHAIIIMHUAM BIJIET Ne 16

Enepris 3B 43Ky aTOMHHX S7€Ep.

Mogens siiepHUX 000IOHOK.
TepmosiaepHi peakiii. Kpurepiit Jloycona.
3agayda.

EK3AMEHAIIHAHAU BIJIET Ne 17

BrnactuBocTi siiepHUX CHIL.

3aKOH paJi0aKTHBHOTO PO3MaTy SIep.

Ckiaani MoJienTi eleMeHTapHUX YaCTUHOK. YHITapHa CUMETPIis aIpoHiB
3amaua.

EK3AMEHAIIIMHAM BLJIET Ne 18

Hanisemnipuuna ¢opmyina ass eHeprii 38 43Ky sapa.

3aKOH paJi0aKTHBHOTO PO3MaTy SIEp.

KBapkoBa Mojienb aipoHiB. OCHOBHI XapaKTEPUCTUKU KBAPKiB Ta iX BIACTUBOCTI.
3amaua.

EK3AMEHAIIMHAM BLJIET Ne 19



AW N —

AW N —

Kpannunna mozens sjpa.

PamioakTHBHICTE. 3aKOH pal0aKTUBHOTO PO3IANY SAEP.
OCHOBHI 103UMETPHYHI MOHATTS Ta OAUHUII 1X BUMiIpIOBaHHS.
3amaua.

EK3AMEHALIINHUM BIJIET Ne 20

Enepris 3B’s3Ky aTOMHHX SI7IEp.

Monenb siiepHux 000JIOHOK.

Peakiiis moainy Baxkkux sijaep. JIaHIFOTOBUE MpoIiec MOAUTY aTOMHHX STEp.
3amaua.
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