MIHICTEPCTBO OCBITHU I HAYKH YKPATHU
JIbBiBCbKMI HALIIOHAJIbHUI YHiBepcuTeT iMeHi IBana @panka
®DizuuHuii pakyabTeT
Kadenpa ¢izuku TBepaoro tijia

3aTBepKEHO HA 3aciiaHHi

kadeapu (pi3uku TBEPAOTO Tija
¢izuyHOTO PaKyIBTETY

JIEBIBCHKOrO HAIIOHAIILHOTIO
yHiBepcuTeTy iMeHi [Bana dpanka
(mpotokoun Nel Binx 29 ceprus 2025 p.)

3aBijyBau kadeapu M’c’:’z&/

Bonogumup KAITYCTAHUK

Cunadyc
3 HAaBYAJbHOI JUCHHILTIHN «OCHOBH siepHOI Pizukm»,
10 BUKJIA/IA€THCS B MeKaX
OIIII Cepeona oceéima. Dizuka
nJid 3100yBaviB 3i cneniajabHocTi 014.08 «Cepennst ocBita. @izuka»
nepuoro (0akajJaBpcbLKOro) piBHs BUIIOI OCBITH

JIbBiB 2025



Ha3Ba nucnumiinn

«OcHoBH siiepHOI (izukm»

Anpeca BUKJIAJAHHA
JUCIHILTIHA

Byn. JIparomanosa 50, 79005 JIbBiB

dakyJabTeT Ta Kadeapa,
3a SIKOI0 3aKpinieHa
TUCIUILIIHA

®diznunnii paxkynpTeT, Kadeapa Gpizuku TBEPAOTO Tijaa

I'any3sb 3Hanb, mmgp ta
Ha3Ba CNEUiaJbHOCTI

01 Ocgita/llengarorika / 014.08 Cepenns ocita. Di3uka

Bukaagaui fucoumiinm

3aBigyBad kadenpu dizuku TBEpAOrO TiNA, Ipodecop, A.¢.-M.H KanmycTsauk
Bosiogumup bornanosuu

KonTakTHa indopmaist

volodymyr.kapustianyk@lnu.edu.ua

BHKJIA1a4iB https://physics.Inu.edu.ua/employee/kapustyanyk-volodymyr-bohdanovych
KoncyabTanii no KoncynbTanii B J€Hb NPOBEAEHHS JICKIIM Ta NPAKTHYHUX 3aHATH (3a

AUCIHHUILIIHI MOTICPEHHOI0 JIOMOBJICHICTIO). TakoX MOKJIMBI OH-JIAH KOHCYJIbTAIlii
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Indopmanis mpo
AUCUHMILTIHY

Kypc «OcHoBu saepHoi (i3sMKu» € OJHUM 3 OCHOBHHX PpO3ILIIB
3aranpHOI (hi3uKH. B Kypci po3risgaroTbess OCHOBH (Pi3UKH siipa, HOTo CKiIaj
1 OyzoBa, OCHOBHI siZiepHI MoJieni. 3HayHe Miclie B Kypci BiIBeJIeHE aHali3y
EKCIIEPUMEHTAILHUX METOMIB JOCHI/DKCHHS aTOMHUX sAep 1 SICPHUX
YaCTUHOK, a TakoX (i3uii BuUCOKWX eHepriid. [IpoaHamizoBaHi pi3HI BHIU
SIEPHUX PEaKIlii, PO3TIAAAEThCS KiIacuikallis eIeMEeHTAPHUX YAaCTHHOK 1
BIACTHBOCTI KBapkiB. HaOyTi B paMkax Kypcy 3HaHHA € HEOOXiIHOIO
OCHOBOIO ISl yCHINTHOT MpoQeciiHol MisTbHOCTI BUITYCKHHKIB (DiI3UYHOTO
(hakynbTeTy.

KopoTka anoranis
MUCIUILIIHYA

Jucturutina «OcHOBH siiepHOT (i3UKKM» € HOPMATHBHOIO JAMCLUILTIHOIO 31
cnemianpHocTi  014.08 «Cepennst  ocBita. ®Di3ukay s  HEpIIOTO
(6axamaBpChbKOTO) pIBHS BUINOI OCBITH, SIKA BUKIIAJIAETHCA Y 6 ceMecTpl B
obcsa3i 4,5 xpemutiB (32 €pomeiicbkoro  KpenutHo-TpanchepHoro
Cucremoro ECTS).

MeTta Ta miji

Merta )II/ICIII/IH.TIiHI/l! 03HAHOMUTH CTy,Z[eHTiB 3 OCHOBHHMMH SaKOHOMipHOCT}IMI/I

AUCHUILTIHH Ta TMOHATTAMU (I3UKH aTOMHOro sapa Ta (I3UKM BHCOKHMX EHEpTiH,
cOpMyITIOBATH MOHATTS €THOCTI MIKPO- 1 MaKpOCBITY, BUPOOUTH HAaBUUKH
(b13MYHOTO MHUCIIEHHS.
OcHOBHI 1 AUCHUTTIHK:
a) pO3MIISTHYTH PO3BHUTOK YSBIICHD MPO OY0BY 1 BIACTUBOCTI aTOMHOTO
A1pa;
0) pO3UIUPUTH HAYKOBHI1 CBITOTJIS] CTY/ICHTIB;
B) BUPOOUTH HaBUUYKH JIO CAMOCTIHHOT poOOTH.

Jlirepatypa nis basosa:

BUBYCHHA AUCHMILIIHA

1.O.I. Curenko, B.K. TaprakoBcbkuii. Teopis sapa: HaBu. mociOHUK.-
Kwuis.: JIn6igs, 2000.- 608 c.

2. Hinyx FO.A. Snepna ¢isuka: Hapu. mocioumk.- Opeca.: BumaBHHUIITBO
OJ1Y, 2008.- 168 c.

3. Bakapuyk 1.O. KsanroBa mexanika: [ligpyunuk.- JIeBiB: JIHY im. L
®panka, 2007.- 784 c.

4. Kyuepyk M., T'opbauyk LT. 3aranpuuit xkypc ¢izuku. T.3. Onruka.
KBanrosa ¢i3uka. K.: Texnika, 1999.- 520 c.

5. AK. Bamprep, LI 3amoboBcekuil. SnepHa
Bunasuunreo XapkiBcekoro yH-Ty, 1991.- 480 c.

6. JI.A. bynagin, B.K. TaprakoBcekuii. Slnepna ¢izuka.- Kuis, 2005.- 480 c.

7. B. Kanycrsnauk, b. Kynuk, M. Ilaptuka. [Ipaktukym 3 siaepHoi (i3uku
JUIsL CTYAHTIB (i3uuHoro ¢akynprety.- JIbBiB: BunasH. nentp ¢i3. ¢-ty

¢izuka.- Xapkis:
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JIHY iwm. I. ®panka, 2012.-88 c.
Jlonmomixkna:
1. ILII. Yonman. ®izuka. K.: Buma mkomaa, 2003.-567 c.
Indopmaniiini pecypeu:
1. Eric Weisstein’s World of Physics
http://scienceworld.wolfram.com/physics/
2. Wikipedia. http://www.wikipedia.org
3. http://www.lbl.gov/abc/Contents.html#experiment

Tpusajictb Kypcy

1 cemectp

Oo6csr kypey

135 ronuH, 3 skux 96 TOAUH ayIUTOPHKUX 3aHATH, 3 HUX 32 TOJIUH JIEKIIiH, 32
rOJUH J1a00paTOPHUX 3aHATh, 32 TOMWHU MPAKTUYHUX 3aHATh Ta 39 roauH
CaMOCTINHOT poOOTH

OuikyBaHi pe3yJabTaTn
HABYAHHA

B pesynpTari BUBYEHHS LBOro Kypcy 3400yBad Ma€ OBOJIOAITH TaKUMH
KOMIIETEHTHOCTSIMH:

3araabHi komnereHTHOCTI (3K):

3K 1. 31aTHiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIlisX.

3K 2. 3nanHA Ta pO3YMIHHS TIpeAMETHOI o0xacti Ta pO3yMiHHS
po¢eCiifHOT AiSITBHOCTI.

3K_3. 3naTHICTh CHUIKYBAaTUCS JEPXKABHOIO MOBOK SK YCHO, TaK 1
MUCbMOBO.

3K _7. 3naTHicTh A0 MOmIyKy, 0OpoOJIeHHS Ta aHami3y iHpopMamii 3 pi3HUX
JDKeped.

3K _10. HaBuuku 31ilicHeHHSs! 6€3M€4HOT NisITbHOCTI.

3K _12. 3parnicte 30epiraTd Ta NPUMHOXKYBAaTH MOpPANbHI, KYJIBTYpHI,
HAyKOBI I[IHHOCTI 1 JOCSATHEHHS CYCITIJILCTBA HA OCHOBI PO3YMIHHS iCTOpIi Ta
3aKOHOMIPHOCTEH PO3BUTKY MpeaMeTHOi obmnacti, il Micusg y 3araibHii
cucTeMi 3HaHb MPO MPUPOAY 1 CYCHUIBCTBO Ta Y PO3BUTKY CYCHUIbCTBA,
TEXHIKH 1 TEXHOJIOTiH, BUKOPHUCTOBYBAaTH Di3HI BHIM Ta (HOPMHU PYyXOBOI
aKTUBHOCTI JUIsl AKTUBHOI'O BIANOYMHKY Ta BEAEHHS 3J0pOBOrO CIOCOOY
KUTTA.

CueuianabHi (paxosi) komnerentHocti (CK):

CK_S. 3partHicTh A0 MOCTIMHOTO PO3BUTKY KOMIIETEHTHOCTEH Yy cdepi
MPUKIIAAHOT Pi3UKH, IHXKEHEPIi Ta KOMIT IOTepPHUX TEXHOJOT1H.

[Ticms  3acBOEHHST ~ HaBYAJIBHOI  AWCHUUIUIIHM  CTYJIEHTH  MAroTh
MPOJIEMOHCTPYBATH TaKi MPOrpaMHi pe3yJIbTaTH HABYAHHS:

ITPH 1. 3natu i po3ymiTH cy4yacHy (i3UKy Ha piBHI, JOCTaTHBOMY JUIs
PO3B’A3aHHS CKJIAQJHUX CHElialli30BaHUX 337ad 1 MPAKTHYHUX MpodiieM
MPUKIATHOT PI3UKHU.

ITPH 2. 3actocoByBaTH CydacHi MaTeMaTH4HI METOAU JUIsi NOOyHOBU U
aHaJIi3y MaTeMaTUYHUX Mojieel (i3MYHUX MPOLECIB.

ITPH 6. BigmykoByBaTH HEOOX1JHY HAayKOBO-TE€XHIUHY 1H(OpMaliio B
HayKOBIM JliTepaTypi, €NEeKTPOHHUX O0a3axX, 1HIIMX JHKEpeNiax, OILIHIOBATU
HaAIHHICTh Ta PEIEeBaHTHICTD iH(pOpMaIIii.

ITPH 11. 3Haty 11l cTajgoro po3BUTKY Ta MOXKIMBOCTI CBOE€I mpodeciiHol
cdepu IS X JOCATHEHHS, B TOMY YHCI1 B YKpaiHi.

ITPH 12. Po3ymiTu 3aKOHOMIpHOCTI PO3BUTKY MPUKIAAHOT (i3uKH, 11 Micie
B PO3BUTKY TE€XHIKH, TEXHOJIOTIH 1 CYCHUIBCTBA, Y TOMY YHCIi B pO3B'sI3aHHI
€KOJIOTTUHUX MPOOJIEeM.

Kiarouosi ciioBa

SAnpo aroma, @i3uka BHCOKHMX €HEpridi, NPUCKOPIOBaYl 3apsIKEHUX
YaCTUHOK, SA€PHI MOJIeNi, HYKJIOHH, KBAapK, JIEITOHM, aJIpOHH, ME30HH,
CUJIbHA SIZIEPHA B3a€MOJIIs, clIa0Ka sijiepHa B3a€EMO/TIS.

Popmart Kypcy OuHuil: mpoBeleHHS JEKLil, J1adopaTopHUX pOOIT Ta KOHCYNbTamii JIs
Kpamioro po3yMiHHS TEM
Temn HaBeneHo y TaOauIsgx HUKYE
IincymkoBuii Icniut y 6 cemectpi
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KOHTPOJIb, GopMa

IIpepexBizuTn

Bupuenns quctumiing «OCHOBH sSACpHOT PI3UKH» IPYHTYETHCS HA 3HAHHIX
CTYICHTIB, OJEpKAHMX TPU BUBYCHHI 3arajlbHUX Ta CHEI[iaJIbHUX
muciuiuiin: - «MexaHikay, «Enektpuka 1 Maraetusm», «MolekyispHa
¢izuka», «Omnruka», «ArtomHa (izuka», «KBaHTOBa MexaHiKay,
«MaremaTrnaa#i a3y 1 «ludepeHtiaabHi pIBHIHHS.

HagpuanbHi MmeToau Ta
TeXHIiKH, AKi OyayTh
BHKOPHCTOBYBATHCH ITij
yac BUKJIQJaHHS Kypcy

BuUKOpUCTOBYIOTbCS Taki METOAM HABYaHHS: a) CIOBECHI — JICKIIis,
MOSICHeHHs, Oecima, I1HCTPYKTaX (BCTYNMHHM Ta TOTOYHHH) Mg dYac
BUKOHAaHHA Ja00OpaTOpHUX poOiIT; 0) HAOYHI — UTIOCTpYBaHHS JEKIIHHOTO
Marepiaiay Mpe3eHTAIlisIMUA, [0 BKIOYAOTh B cebe TabnuIl, CXeMu Ta
rpadiky; B) 1abopaTopHi — BUKOHAHHS JIAOOPaTOPHUX POOIT, T') MPaKTHUHI
3aHATTS — PO3B’s3yBaHHs 3ajad, 0 Mependadae OpraHizaiilo HaBYaIbHOT
poOOTH I OTPUMAaHHS HOBUX 3HaHb, EPEBIPKH NEBHUX HAYKOBUX TiMOTE3
Ha piBHI JOCTI/PKCHb, y3araJlbHeHb Ta aHamidy Ta (OpMyBaHHS BMiHb 1
HABUYOK 1HTEpHpeTalii pe3ynbTaTiB A0CIiPKEHb PI3HOMAHITHUX 00’ €KTIB.

HeoOxinne od1annanusa

[Tepconanpamii  koMmI’toTep, omnepaniiai  cucremu (Windows, Linux),
3arajibHOB)KMBaHI KOMI'TOTEPHI MPOTpaMu, MPOEKTOP

Kpurepii ouinroBanus
(oKpeMo 1JI1 KOKHOI'O
BH/ly HABYAJIBHOI
AiSILHOCTI)

KoHnTponb 3acBoeHHs Marepiady BKJIIOYAE IOTOYHUI KOHTPOJb
(KOHTpOJIBHI POOOTH 1 KOJIOKBiyM 3a JJBOMAa 3MICTOBUMH MOIYJISIMH, 2X5 =
10 6aniB), omiHKY BiAmoBigedl Ta pobdoru Ha npakTuuHux (20 OamiB) i
naboparopraux (20 6amiB) 3aHIATTSIX — pa3oM 3a cemectp S50 OaiBs.

Icnut — ckiagaeTbess 3 TeopeTH4HOi yactuHU (20%2 = 40 OamiB) i
nepeBipKu MpakTHIHUX 3HaHb (10 6axiB) — pazom 50 Garis.

Cymapna ominka — 100 6autiB.

AkajfeMiuHa 100poUYecHICTh 3100yBadaMu BUIIIOI OCBITH Tiepedoadae
CaMOCTiiHE BHMKOHAHHS HaBYaJIbHMX 3aBJlaHb, 3aBJaHb IOTOYHOIO Ta
MiICYMKOBOT'O KOHTPOJIIO pe3ysbTaTiB HaBuaHHs. CriCyBaHHS, BTPyYaHHS B
poOOTYy 1HIIMX CTYAEHTIB CTAHOBJAThH, aje HE OOMEXYIOTh, MNPUKIAAN
MOJKITUBOT aKaJeMIi4HOI HeJ0OpOYeCHOCTI. BUSBIICHHS O3HAK akKajaeMiduHOT
HEe100pOYEeCHOCTI B MUCHMOBIN UM YCHIM pOOOTI CTyZE€HTa € MiJICTaBOIO IS
il He3apaxyBaHHs BUKJIaJjaueM, HE3aJIEXKHO B1Jl MacIITabiB oOMaHy.

BigBinanHs 3aHATH € BRXIMBOIO CKJIaJ0BOI0 HaBuaHHs. OUiKyeTbcs,
0 BCl CTYJEHTH BIJBIAAIOTH yCl1 JIEKIIl 1 MpakTU4HI 3aHATTS Kypcy.
CryneHtn MaroTh iHQOpPMYBAaTH BHKJIaJaya MPO HEMOXKJIMBICTH BiABiNATH
3aHATTA. Y Oylb-KOMYy BHMAJKY CTYJEHTH 3000B’s3aHl JOTPUMYBATHUCS
yCIX TepMiHiB, BU3HAYEHUX JUIsI BUKOHAHHS YCiX BUAIB poOiT, nepedadeHnx
KypCOM.

Jliteparypa. Ycio niteparypa, SiKy CTYA€HTH He 3MOXYTh 3HailTh
CaMOCTIHO, OyZe Ha/JaHO BUKJIaJayaMHM BUKIIOYHO B OCBITHIX LUISAX O€3
npaBa ii mnepemaBaHHS TpeTiM ocobaM. CTyneHTH 3a0XOYYKOThCS 0
BUKOPHUCTaHHS TAaKOX M 1HIIOI JIITEpaTypH Ta JKEpes, SIKHX HeMae cepel
PEKOMEHIOBAaHHX.

IMoniTuka BucTaBJeHHs OajiB. BpaxoByioTbcs Oanm, HaOpaHi Ha
7a00paTOPHUX 3aHATTSX Ta MOTOYHOMY TecTyBaHHI. [Ipu iboMmy 000B’S13K0BO
BPaxOBYIOThCSl MPUCYTHICTh HA 3aHATTSAX Ta aKTUBHICTh CTYAEHTa IiJ] 4ac
3aHATTS; HEJOMYCTUMICTh ITPOITYCKIB Ta 3alli3HEHb Ha 3aHATTS; KOPUCTYBAHHS
MOOUTBHUM TeNe(OHOM, IUIAHIIETOM YH IHIIMMU MOOUIBHUMH NPHUCTPOSIMU
M 4yac 3aHATTA B IUIAX, HE IOB’SA3aHMX 13 HABYaHHSAM; CIHMCYBaHHS Ta
[IariaT; HeCBO€YaCHE BUKOHAHHS MOCTABJIEHOr0 3aBIaHHs 1 T. 1H.

XKoni popmu akageMidHOI HeTOOPOUECHOCTI HE TOJIEPYIOThCS.

ITuTaHHA 10 eK3aMeHy

1. SAnepHa Mmozens aroma.

2. BuzHaueHHs po3Mipy Ta 3apsiay sapa.
3. I[IpOTOHHO-HENUTPOHHUMN CKIIAJ SpA.
4. EHepris 3B 513Ky s1€p, SJCpHI CUIIH.




5. ®opmyina Baiiizekkepa.
6. [IpoxomKkeHHsT €IEeKTPOHIB uepe3 MOoriuHaidi cepenoBumia. [lpyxHe

PO3CIIOBaHHS €JIEKTPOHIB SIpaMH.

7. lonizamiiiHi BTpaTu A MBUAKUX €IEKTPOHIB.
8. Brparu Ha BunpominoBanHs. Edext Uepenkona.
9. Jlxepena HykJI0HIB. B3aemMo1isi HYKJIOHIB 3 P€UOBHHOIO.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44.
45.
46.
47.
48.
49.

50.
51.

52.

53.
54.

Criiny 1 Mar"iTHi MOMEHTH HYKJIOHIB.

CrpykTypa HyKJIOHIB, fociian Xodmraarepa.

JIeNTpoH, OTEeHITIaIM B3a€MOIII.

OOwminHI cry.

MesonHa Teopis saepuux cui. [lorenmian FOkaga.

Miclie ssiepHUX CHII cepel B3aeMOJIT y IPUPO/II.
["aMMa-BUIIPOMIHIOBAHHS sIIIED.

BayTpinmHs KOHBepCis eeKTPOHIB.

Edext Mecbayepa.

MaruiTHHiI MOMEHT s1pa, MeTo]1 Paoi.

CmiH 1 MarHiTHUN MOMEHT siJipa.

Snepna izomepisi.

Mopaenb piakoi Karui.

Anbda-4acTHHKOBA MOJIEITb.

Monens @epmi-rasy.

Mogenp saepHUX 000JIO0HOK.

VY3aranbHeHa MOJEIb spa.

OntryHa MOJIETb sIpa.

EnexrpocratnyHmii IPUCKOPIOBAY.

[uknoTpoH.

berarpos.

®azoTpoH, cHHXpPOTPOoH. CHHXPO(]A30TPOH.

Jlxepena mpoMeHiB Ta KOe(iieHT mocaabIeHHS.

®doroedext. Knacuune poscisinus. Edpexkr KomnTona.

Y TBOpEHHS €JIeKTPOH-TIO3UTPOHHUX T1ap.

@DOTOHHO-EEKTPOHHI 3JIHBH.

[ToBHUI KOEPIIIEHT MTOCTA0IECHHS.

OcHOBHI BU/IM 1 0COOIMBOCTI Pall0aKTUBHOTO PO3MaYy.

3aKoH pa/sl0aKTUBHOIO po3naay. BikoBa pajioakTHBHA piBHOBAra.
[Ipupoani paaioakTuBHi Aapa. PagioakTuBHI paau.

HITy4Hi palioakTUBHI SApa.

Anbda-posnan. ToHka crpykTypa anbda-cnektpy. Teopis anbda-
po3smany.

bera-nepeTBopeHHS.

Jlocniu 3 BUSIBIIEHHS! HEUTPUHO.

BTtpara napuocti npu 6eta-posnani. Jocniau By.

Metonau peecTpaliii 3apsKeHIX YaCTHHOK 1 TaMMa-KBaHTIB.
EnnorepmiuHi Ta ek30TepmMiuHi peakiii. [lepepis saepHoi peaxitii.
SnepHi peakuii mif aiero HeHTpoHiB. [Toain Baxkux saep.
JlaH1toroBi sifiepHi peakiiii. Bukopucranss eHeprii noaiiy.
[IpakTruHe 3AiIMCHEHHS JAHITIOTOBOTO SIAEPHOTO Mpolecy. SaepHi
peaxkTopu.

Hanpaxki siapa. doTosepHi peakxiiii.

Peakmii repmosimeproro cuntesy. IIpobnema kepoBaHOi TepMmosIepHOT
peakiii. MartaiTHa 130JIsI1Iis TUTa3MHU.

TepmosinepHi peaxuii y Beeciti. [IpoToHHO-IPOTOHHUI 1 ByTIJeleBo-
a30THUH ITUKII.

Kpurepiii enemenTapHOCTI.

OCHOBHI XapaKTepUCTUKHU €JI€MEHTapHUX YaCTHHOK.




56. bapionu, 3akoH 30epexeHHs 0apiOHHOTO 3apsiay.

57. I3otomniunuii cmiH. [30TONIYHA iHBAPIaHTHICTb.

58. JIuBHI YaCTHUHKH.

59. Bzaemomis e1eMEeHTapHUX YaCTUHOK. Buau B3aeMoii.
60. Pe3oHaHCHI YaCTHHKH.

61. Mopenb KBapKiB.

62. Jlo3uMeTpuyHi OJTUHUIL.

63. bionoriuHa 1isi BAPOMIHIOBAHHS.

64. Jlo3uMeTpis 1 3aXUCT BiJl BUIIPOMIHIOBAHHS.

55. 3axoHnu 360epexxeHHs. JlenToHH, 3aKOH 30€peKEeHHS JISNTOHHOTO 3apsiy.

OnuryBaHHA AHKETy-OIIIHKY 3 METOI0 OIIIHIOBaHHS SKOCTI Kypcy Oyne

3aBEpUICHHIO KYPCY.

HagaHO IIO

Ta6mmms 1
Cxema kypcy «OcHOBHM s1/1epHOI Qi3uKm»
Twx- dopma JisITBHOCTI Tepmin
Hasga temu
JICHb Ta 00CST rOJINH BUKOHAHHS
1 Tema 1. Po3BuTOK ysIBIEHB IIPO aTOMHE SIPO nexiii — 2 rog, I TR IEHD
camocriifHa pobota — 1 ro.
2,3 Tewma 2. EnexTpoHu 1 HyKIIOHH nexiii — 3 rog, 1,5 Tixus
camocTiiiHa podota — | rou.
3,4 Tewma 3. SInepHi cunu Jekwii — 3 rox, 1,5 THKHS
camocriiiHa po6ora — 1 ro.
5,6 | Tema 4. KBaHTyBaHHS CTaHIB sAep nexii — 4 rox, 2 THXHI
camocTiitHa po6orta — 1 roJ.
7,8 | Tema 5. SInepHi Mmojeni nexii — 4 ron, 2 THXHI
camocriiiHa pobora — 1 ro.
9,10 | Tema 6. [IpuckoproBadi 4aCTHHOK nekuii — 3 rog, 1,5 TkHS
camocTiiiHa po6ora — 1 roz.
10, 11 | Tema 7. B3aemomist ramma- 1 X-pOMeEHiB 3 JIeKIii — 3 ro, 1,5 TrokHS
PEYOBHUHOIO camocTiiHa podota — | roju.
12, 13 | Tema 8. PagioakTuBHU# po3nan jexkuii — 3 rox, 1,5 TxHS
camocTiitHa pobota — 1 roj.
13,14 | Tema 9. SnepHi peakiiii CHHTE3y Ta MOILTY Jekwii — 3 rox, 1,5 TroKHS
camocTiiiHa po6ora — 1 roz.
15,16 | Tema 10. ®i3uxa BUCOKUX €HEPTIH JIeKIii — 3 ro, 1,5 TrokHS
camocTiiHa podota — | roju.
16 Tewma 11. JlozumeTtpist sexkuii — 1 rox, 1 Trxneus
camocTiitHa pobota — 1 roj.
Tabmums 2
Temu nMpakTUYHUX 3aHATH
Twx- u dopma AisITBHOCTI Tepmin
a3Ba TeMH
JIeHb Ta 00CSAT TOJINH BUKOHAHHS
1 Enepris 3B’ 43Ky HyKJIOHIB B si/Ipax. MIPAaKTUYHE 3aHATTSA — 2 TOJ, | | TMKIaeHp
Buxopuctanns ¢opmynu Baiinzekkepa. camocriiiHa po6ora — 1 rox.
2 AHaini3 B3aeMo/1ii MPOTOHIB 3 PEYOBUHOIO. MIPAaKTUYHE 3aHATTSA — 2 TOJ, | | THKIeHs
OO0uwclIeHHs] OOMIHHHMX CHJI. camocTiiiHa po6ota — 1 ros.
3 EnepreTrunuii po3paxyHoK siIepHUX MOJIETICH. MIPAKTUYHE 3aHATTA — 2 TOA, | | THXKIEeHb
camocTiitHa po6ota — 1 ro.
4 TexHI4HI XapaKTePUCTUKH MPUCKOPIOBAYIB MPAaKTUYHE 3aHATTS — 2 1o, | 1 TWXKIIEHb




CJIICMCHTAPHUX YACTHUHOK.

camocriiiHa po6ora — 1 rox.

5 BuBuenns ehexTy yTBOPEHHS €IEKTPOH- MPAaKTUYHE 3aHATTS — 2 1O, | | TWXKIIEHb
MIO3UTPOHHUX Map. camocriiiHa po6ora — 1 rox.

6 AHai3 paliocakTUBHOTO 3aKOHY PO3MALTy. MPAKTUYHE 3aHATTA — 2 TOA, | | THXKICHD
caMocTiiHa podora — 1 rom.

7 BuBueHHS BiKOBOT pa/lioaKTHBHOI PiBHOBAry. MIPaKTUYHE 3aHATTA — 2 T0oA, | | THXkaeHb
camocriiiHa pobora — 1 ro.

8 Busuenns anbga- ta 6era-po3mnaiis. MPaKTUYHE 3aHATTA — 2 TOJ, | | THXKIEHb
camocriiiHa pobora — 1 rox.

9 Jlo3UMETpUYHI OJMHHIII. MPaKTUYHE 3aHATTS — 2 TOJ, | | THXKIeHb
caMocTiiHa podorta — 1 rom.

10 EnnorepmiuHi Ta €K30TEpMivHI peaKiii. [IPaKTUYHE 3aHATTA — 2 ToA, | | THXkaeHb
camocriiiHa po6ora — 1 ro.

11 BuBueHHS TaHITIOTOBUX SICPHUX PEAKITIH. MPaKTUYHE 3aHATTA — 2 TOJ, | | THXKIEHb
camocriiiHa pobora — 1 rox.

12 AHani3 poOOTH SIIEPHUX PEAKTOPIB. MIPaKTUYHE 3aHATTA — 2 ToA, | | THXKaeHb
caMocTiiHa podora — 1 rog.

13 BuBuenHs TepMosiiepHUX peakiiii y Beeciri. IPAaKTUYHE 3aHATTSA — 2 1o, | 1 THXKIeHb
camocriiiHa pobora — 1 ro.

14 BuBUeHHS MOKIIMBOCTI CTBOPEHHS KEPOBAHUX MpaKTUYHE 3aHATTS — 2 1o, | 1 THXKIIEeHb
TEPMOSIJICPHHUX PEAKIIii. camocriiiHa pobora — 1 ro.

15 Po3paxyHOK peakiiiii 3 y9acTiO YaCTHHOK 1 MPaKTAYHE 3aHATTS — 2 TOA, | | THXKICHB
AHTHUYACTHUHOK. camocTiiiHa po6ota — 1 roz.

16 BuBueHHS 3aKOHIB 30epeKeHHS IPH SISPHUX IPAKTUYHE 3aHATTA — 2 rol, | 1 THXKIeHb
peaKIIisix. camMocTiiina po6ora — 1 roj.

Tabmuus 3
Temu nabopaTopHHX 3aHATH
Twx- Hassa Temu dopma AisITBHOCTI Tepmin

JIeHb Ta 00CAT rOJIMH BUKOHAHHS

1,2 | BuBueHHS poOOTH ra30po3psAHOro JIUUIbHUKA. | Jaboparop. 3aHATTd — 3 roa | 1,5 TixkHs
camocTiiiHa poboTa — 2 ro.

2,3 | BuBUEHHS CTaTUCTUYHOTO XapaKTepy nabopatop. 3aHATTS — 3 rof, | 1,5 THXKHS
palioaKTUBHOTO PO3May. camocrTiitHa podorta — 1 ros.

4,5 | B3aemonuis raMMa-BUIIPOMiIHIOBAaHHS 3 naboparop. 3aHATTs — 3 rox, | 1,5 TixkHA
PEUYOBUHOIO. camocTiiiHa po6ota — 1 roz.

6,7 BusHaueHHs MEPTBOTO Yacy razopo3psgHOro nabopatop. 3aHATTS — 3 roA, | 1,5 TrkHsS
JYUIBHUKA. camocTiitna po6ota — 1 ros.

7,8 | BuBueHHs e(eKTUBHOCTI ra30pO3psAIHOrO nabopatop. 3aHATTS — 3 rof, | 1,5 THXKHS
JYUIBHUKA IT1]1 Yac peecTparlii raMmMa-KBaHTIB. camocTiitna po6ota — 1 ros.

9,10 | BuzHaueHHs aKTHBHOCTI TaMMa-JiKepera. nabopatop. 3aHATTS — 3 rof, | 1,5 THXKHS
camocTiiiHa po6ota — 1 roz.

10, 11 | Bu3znaueHHst akTUBHOCTI OeTa-aKepena naboparop. 3aHATTs — 3 rox, | 1,5 TixHs
a0COJIIOTHHM METOJIOM. camocTiiiHa po6ora — 1 ros.

11, 12 | Bu3znaueHHs BepXHbOi MEX1 O€Ta-CIEKTpY. naboparop. 3aHATTA — 3 rox | 1,5 TuxHS
camocTiitHa po6ota — 1 ros.

13 BuBueHHS poOOTH CHMHTUIIALIIMHOTO raMMa- nabopatop. 3aHATTS — 2 rox | | THXKIeHb
CIEKTPOMETpa. camocTiiiHa po6ota — 1 roz.

14, 15 | Bu3naueHHs OTYXHOCTI J103H 10HI3aLIHHOTO naboparop. 3aHATTA — 3 rox | 1,5 TuxHS
BUIIPOMIHIOBaHHSI. camocriiiHa po6ora — 1 rox.

15,16 | BuBuenns poOoTH JO3UMETPIB. naboparop. 3aHATTA — 3 rox | 1,5 TuxHS

camocTiitHa po6ota — 1 ro.




