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IHHOACHIOBAJIBHA 3AIINCKA

[Iporpamy cmiBOecian ckIafeHO BIAMOBIIHO A0 MNPOTrpaMy 30BHIIIHBOTO
HE3aJICKHOTO OIliHIOBaHHSA 3 (i3uku, 3aTBep/pkeHoi HakazoMm MOH  Bin
26.06.2018 p. Ne696.

[IporpaMy 30BHINIHROTO HE3aJEKHOTO OIIHIOBAaHHS 3 (I3WKK YKJIaIeHO Ha
OCHOBI YMHHHMX HaBYaJIbHUX TNporpam: 3 ¢isuku s 7-9 KkiaciB 3akialiB
3arajgpHOl CepemHbOl OCBITH, 3aTBEPIKEHOI Haka3oM MIiHICTepCcTBa OCBITH i
Hayku Ykpaian Ne 804 Bim 07.06.2017 p. Ta HaBuanmpHUX mporpam it 10-11
KJIaciB 3aKiajiB 3arajlbHOi CepelHbOi OCBITH 3 (i3uKH (piBeHb CTaHAApPTY,
npodiIbHUI piBEeHb) aBTOPCHKOTO KOJIEKTUBY Mij KepiBHUITBOM JlokTeBa B.M., 3
¢i3uku 1 actpoHOMii (piBeHb CTaHAApTy, NPO(DITFHUI PiBEHb) aBTOPCHKOTO
KOJIEKTUBY Tix kepiBHUOTBOM Jlsmenka O.[, 3aTBepIKeHUX HaKa3zoM
MinicrepcTtBa ocBiTh 1 Hayku Ykpainu 24.11.2017 Ne 1539 «IIpo Haganus rpudy
MOH HnaByansHUM TIporpamam 3 ¢izuku i acTporomii s yuHiB 10-11 xraciB ta
MOJIbCHhKOT MOBU 7Sl yuHiB 5-9 Ta 10-11 knaciB 3akmajiB 3araibHOi CEpeaHBOI
OCBITHY.

Marepian mporpaMu 30BHIIIHBOTO HE3AJIEKHOTO OIIHIOBAaHHSA 3 (Di3WKHU
MOMIIJIEHO Ha IT'SATh TeMaTHYHUX OJOKiB: «MexaHika», «MonekynsapHa ¢i3uka Ta
TepMoauHamikay, «Enekrpomunamikay, «KomuBanHs 1 xBuwil. OnrTukaw,
«Enementn Teopii BimHOcHOcTi. KBaHTOBa (hi3mka», sKi, B CBOIO Hepry,
PO3MOIINICHO 32 KIIOYOBHMH €JIEMEHTaMH 3MIcTy (i3UYHOTO CKITHUKA KYpCy
«®Di3uKa 1 aCTPOHOMIsD» JIJISl 3aKJIa/liB 3arajibHOT CePeIHbOT OCBITH.

MeTa 30BHIIIHBOTO HE3AJICKHOTO OI[IHIOBAHHS 3 (DI3UKH MOJIATaE B TOMY, 00
OLIHWTH HABYAJIBHI JIOCATHEHHS YYaCHHMKIB 30BHIIIHBOTO HE3aJIEKHOTO
OLIIHIOBAHHS:

- BCTAHOBIIIOBaTH 3B’SI30K MK SBUIIAMH HABKOJMIIHBOTO CBITY Ha OCHOBI
3HAaHHS 3aKOHIB (i3ukd, (QyHAAMEHTATBHUX (I3MYHUX EKCIEPUMEHTIB Ta
nabopatopHuX (Hi3UIHUX JEMOHCTPAIliH 1 eKCTIEPUMEHTIB;

- 3aCTOCOBYBaTH OCHOBHI 3aKOHHM, TpaBWIIA, MOHITTS Ta MPHHIMIM, IO
BUBYAIOTHCS B Kypci (i3UKH 3aKJIa/IiB 3arajibHOT CepelHbOi OCBITH;

- BU3HAYaTH 3arajbHi PUCH 1 CYTTEBI BIAMIHHOCTI 3MIiCTy (i3WYHMX SBHUII Ta
MPOIIECiB, MEXI1 3aCTOCYBaHHS (PI3UUHHUX 3aKOHIB;

- BHKOPHCTOBYBATH TEOPETHYHI 3HAHHS ISl PO3B'SI3yBaHHs 3a/a4 Pi3HOTO
TUIy (SIKICHHUX, PO3PaxyHKOBHX, rpaidHNX, EKCIEPUMEHTATEHIX, KOMOIHOBaHUX
TOIIIO);

- CKJIQJATH IUIaH MPaKTHYHHX il II0J0 BHKOHAHHS EKCIICPUMEHTY,
KOPUCTYBATHCS BHUMIPIOBAIBHAMH TpHUiIagaMHu, OOJaJHAHHAM, OO0poOIsITH
pe3yabTaTH JOCTIDKEHHS, Y TOMY YHCII 3 ypaxyBaHHSM IOXHOOK, poOUTH
BHCHOBKH III0JI0 OTPUMAHHX PE3yJIbTaTiB;



- TIOsICHIOBAaTHu

NpUHITN il

MIPOCTHUX

BAMIPIOBAJIHHIX MPUIIALIB 3 (Pi3MIHOI TOUKH 30PY;
- aHaji3yBaTH rpadikv 3aJICKHOCTEH MiXK (i3MYHUMH BEITUYMHAMU, POOUTH

BUCHOBKH;

MPUCTPOIB,

MEXaHI3MIB Ta

- MPaBWJIBHO BU3HAYATH T4 BUKOPUCTOBYBATH OJUHHUIN (Di3MYIHUX BEIMYNH.

Ba3oBwuii 3MicT HABYAJILHOTO

Pesy/lbmamu HABYAaHHA, WO CNIBGIOHOCSAMbCS 3 BUMOSAMU ,Hep;ucaenozo
cmaHOapmy ma Has4ajlbHUx npozpam

Marepiaxy = - —
BHanHeU KOMROHEHM JisiioHicHuti KoMnonenm
MEXAHIKA
OCHOBH KiHEMaTHKH. 3HATH, MOSICHIOBATH 1 IPAKTHYHO PO3ITI3HABATH MPOSIBU MEXaHIYHUX
Mexaniunnii pyx. Cucrema 3aCTOCOBYBATH: SIBUIL 1 TIPOLIECIB y IPUPO/Ii Ta

BiZTKy. BiTHOCHICTB pyXy.
MarepianbHa Touka. TpaexTopis.
[Insx i mepeMimeHHs.
IIBuaxkicTh. JlomaBaHHs
LIBUAKOCTEH.

HepisHomipuuii pyx. Cepenns i
MHTTEBA MBUAKOCTI.
PiBHOMIipHUIA 1
PIBHONPHCKOPEHHUI PYXH.
IMpuckopenns. I'padixu
3aJIeKHOCTI KIHEMaTHIHAX
BEJIMYMH BiJ] 4acy y
piBHOMipHOMY i
PIBHOIIPHCKOPEHOMY pyXax.
PiBHOMIpHHH pyX 1O KOJTY.
Iepion i wacrora. JliniiiHa i
KyTOBa IIBHKOCTI.

JIOLIeHTpOBE MPUCKOPEHHS.
OcHoBH JuHaMiku. [Tepimii
3akoH Herotona. IHepmianbHi
cuctemu BiutiKy. [TpuHImn
BigHocHOCTI [amimes.
Bzaemopis Tin. Maca. Cua.
JonaBanus cui. pyruii 3akoH
Herotona. Tperiii 3akoH
HeroToHa.

I'paBitauiiini cuan. 3akoH
BCECBITHBOTO TSDKiHHA. CHaa
TsoKiHHA. PyX Tina mig gieto cumm
TspKiHHSA. Bara tima. HeBaromicTs.
PyX MITY4HHX CYITyTHHKIB.
ITepmra KocMiYHa MIBUIKICT.
Cunu ipy>xHOCTi. 3akoH ['yka.
Cunu teprs. KoediuieHT TepTs.
MoMeHT cuid. YMOBH piBHOBar
Tija. Buau piBHOBaru.

3akoHu 30epekeHHs B
MexaHini.

Immybe Tina. 3aKoH 30epexKeHHs
iMnynecy. PeakTuBHUI pyX.
Mexaniuna pobora. Kinetnuna Ta

SIBuma i mpouecu: pyx, iHepuis,
BiJIbHE TTAIIHHS TiJI, B3a€MOJIisl TiJI,
nehopmalrist, IIaBaHHs TLT TOIIO.
@DyHIaAMEeHTAJIbHI T0CTiIn:
Apximena, Toppidemni, b. ITackans,
T'. Tanines, I'. KaBenguina.
OCHOBHI NOHATTS: MEXaHIYHUIT
PYyX, CHCTeMa BiJUTIKy, MaTepianbHa
TOYKA, TPAEKTOPIS, KOOPAUHATA,
MePeMillIeHHS, IIUISX, IBUAKICTD,
IIPUCKOPEHHS, iHepIis, iIHepTHICTB,
Maca, Cujia, Bara, MOMEHT CHJIH,
THUCK, IMITyJIbC, MEXaHi9Ha po0OoTa,
MOTYKHICTh, KOC(II[iEHT KOPUCHOT
nii, KiHeTHYHA Ta MOTEHI[iaTbHA
€Hepris, Iepiox i yacToTa.
IneanizoBani Moaeni: MaTepiaabHa
TOYKA, 3aMKHEHA CHCTEMA.
3aKoHHM, NPUHIMIIN:
3aKOHOMiPHOCTi KiHEMAaTHKH;
3aKOHH auHaMiku HproToHa;
3aKOHHU 30€pEKEHHS IMITYJIbCY 1
eHeprii, BCeCBITHHOTO TSDKIHHS,
T'yka, [Tackans, Apximena; yMoBU
pIBHOBAru Ta IIaBaHHS TiJ,
TIPHHIMI: BiHOCHOCTI ["amines.
Teopii: ocHOBU KJIacHYHOT
MeXaHIKH

IIpakTHYHE 3acTOCYBAHHS
TeOPeTHYHOI0 MaTepiay:
PO3B’sI3aHHS OCHOBHOI 3aa4i
MeXaHiKH, pyX T IiJ Jiero omHiel
200 KiJIBKOX CHII, BiIbHE TaIiHHS,
PYX TPaHCHOPTY, CHAPSIB, IIAHET,
LITYYHHUX CYMYTHHUKIB; pIBHOBaru
Tin, KK/ npocTux MexaHi3miB,
nepegada TUCKY piuHAMH Ta
ra3amu, IJIaBaHHs TiJT, IPUHIMI Aii
BUMIpIOBATbHUX TIPUIAJIB Ta
TEXHIYHHUX IPUCTPOIB: TEpe3H,
JMHAMOMETp, CTpobocKoI,

MIPUKJIAH IX TPAKTHIHOTO
3aCTOCYBaHHsI B TEXHilli,

* 32CTOCOBYBATH OCHOBHI IOHSTTS
Ta 3aKOHH, TIPUHIIIY, IPaBHIIA
MeXaHiKH, HOpMyIIH [T
BU3HAYCHHsI (HDi3UYHHUX BEIUYHH Ta
1X OJIMHHIIb; MATEMaTHYHI BUPa3U
3aKOHIB 1 3aKOHOMIipHOCTEH
MEXaHIKH;

* BU3HAYATH MEXi 3aCTOCYBaHHS
3aKOHIB MEXaHIKH;

* PO3PI3HATU BUIU MEXaHIYHOTO
PYXy;

* PO3B’A3yBATH:

1) po3paxyHKOBI 3a7a4i Ha
BHKOPHUCTAaHHS (HOpMyIT
TIPSAMOJTIHIHOTO PIBHOMipPHOTO Ta
PIBHO3MIHHOT'O PYXiB, CEpeTHbOT
Ta MUTTEBOI IIBUIKOCTI
HEepiBHOMIPHOTO PYXY,
PIBHOMIPHOTO PyXY IO KOJYy, PyXY
TiNa mij Ji€ro TOCTIHOT CHUIn
TSDKIiHHS: PIBHOMIpHUH Ta
PIBHONIPUCKOPEHHH MPSIMOJTiHIHHI
PYXH; BITHOCHHH pyX-,
PIBHOMIpHHIA PyX T10 KOJTy; PyX Til
i aiero ogHiel a00 KiMbKOX CHIL,
PYX 3B’SI3aHUX TiJI; YMOBH
pIBHOBAry Ta IJIaBaHHS TiJ;
BCECBITHE TSOKIHHS, 3aKOHU
Herorona, I'yka, ITackans,
Apximena; 30epeKeHHs IMITyJIbCy
i eHeprii;

2) 3amaui Ha aHaii3 rpadikiB pyxy
TiJI | BASHAYEHHS 32 HUMHU HOTrO
nmapamerTpis, . T00yoBy rpadika
3MIHU OJHIET BEIMYUHH 32
rpadikoM iHIIOf;

3) 3amaui, siki nependavaroTh
00poOKy Ta aHaNi3 pe3yabTaTiB
€KCIEPHMEHTY, 300paXKeHIX Ha
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MOTEHLIaJbHA CHEeprisl. 3aKOH
30epeKeHHS eHeprii B
MEXaHIYHUX IpoIecax.
[otyxHicts. KoediuienT
xopucHoi aii. IIpocti MexaHizMH
EjieMeHTH MeXaHiKH piIuH Ta
rasiB. Tuck. 3axon ITackais miis
pinuH Ta ra3iB. ATMochepHuit
TUCK. THCK HepyXoMoi piiuHH Ha
JTHO 1 CTIHKH IOCY/IMHH.
ApximenoBa cuma. YMoBa
TUIABAHHS TLIL

6apoMeTp, MAaHOMETp, KYJIbKOBHIA
M IITATHAK, HACOC, BAXKLJIb,
CHOJIy4eHi TIOCYIUHU, OJIOKH,
MOXMUJIA TUIOLIMHA, BOAOMPOBIJ,
ITI03, T1paBIivHui Ipec, HaCOCH.

($oT0 200 CXEMATUYHOMY PHCYHKY;
4) xomOiHOBaHI 3a1au4i, At
PO3B’SI3yBaHHS KX
BUKOPUCTOBYIOTBCS HOHSTTA 1
3aKOHOMIPHOCTI 3 KiJIBKOX
PO3ILITIB MEXaHIKH.

MOJIEKYJISAPHA ®I3UKA I TEPMOJMHAMIKA

OCHOBH MOJIEKYJISIPHO-
KiHeTnuHoi Teopii. OcHOBHI
TOJIOXKEHHSI MOJICKYJIAPHO-
KiHeTH4HOI Teopii Ta iX mocminHe
OOIPYHTYBaHHSL.

Maca i po3mip monexyin. Crana
Asorapo. CepenHs KBaJjpaTHIHA
HIBUAKICTh TEIIOBOTO PyXy
MOJICKYIL.

Ineansuuii ra3. OcHoBHE
PIBHSIHHS MOJICKYJIAPHO-
KiHETHYIHOI Teopil ieanbHOro
razy. Temneparypa Ta ii
BuMiproBanHs. [1Ikana
a0COJIOTHHUX TEMIIEpaTyp.
PiBHSIHHSA CTaHY iZ€anbHOTO rasy.
I3ompouecu B razax.

OCHOBH TePMOJAMHAMIKH.
TenoBuit pyx. BHyTpinmms
eHepris Ta crocoOu ii 3MiHu.
Kinbkicts Termtoru. I[Tutoma
TEIUIOEMHICTh pedoBHHU. PoboTa
B TEPMOJIMHAMIlli. 3aKOH
30epeKeHHs EHepril B TEIUIOBUX
npouecax (Tnepuit 3aKoH
TEPMOJUHAMIKH). 3aCTOCYBaHHS
HEpIIOro 3aKOHY TePMOJUHAMIKH
10 i3omporneciB. AniabaTHui
nporec. HeoGopoTHicTb:
TemoBux nporecis. [IpunIwn aii
TerutoBux ABUryHis. KoedinieHt
KOPUCHOI JIii TeTIOBOro ABUTYHA i
HOro MakCHMaJbHEe 3HAYCHHSI.
Exonoriuni Hacaiakuy mii
TEIIOBHUX MAIIHH.

BuactuBocri ra3is, piauH i
TBepauX TiJ. [lapoyTBOpeHHs
(BUIIApOBYBAHHS Ta KHITIHHS).
Kongencais. IIuroma Temmora
napoyTtBopenHs. Hacudena ta
HEHACHYeHa rapa, IXHi
BJIACTUBOCTI. BimHOCHA BOJIOTICTH
MOBITPs Ta ii BUMIPIOBAHHSI.

3HATH, MOSICHIOBATH 1 TPaKTHYHO
3aCTOCOBYBATH:

SlBuma i mpouecu: 6pOyHIBCHKHUI
PyX, audy3is, CTUCHEHHS ra3iB,
THCK Tra3iB, IPOIIECH TEIIO00MIHY
(TerIONPOBIAHICTH, KOHBEKIIiS,
BUIIPOMiHIOBAaHHS), BCTAHOBIICHHS
TEIUIOBOI PiBHOBArH,
HEOOOPOTHICTh TEIUIOBHX SIBMILI,
arperaTHi IIepeTBOPEHHS PEYOBHHH,
nehopmaltist TBepauX Tif,
3MOYyBaHHSI, KAIJISIPHI SBUIIA
TOLIO.

@yH1aMeHTATbHI focaiam: P.
Boiins, E. Mapiorra, XK. lapms,
XK. I'eit-JTroccaxka.

OCHOBHI NOHATTS: KiIBKIiCTh
pedoBuHH, cTana ABOraipo,
MOJISIpHA Maca, CepeIHs
KBaJpaTHYHA MBUIKICTH TEIJIOBOTO
PYXY MOJIEKYJI, TeMIIepaTypa, TUCK,
00’€eM, KOHIIEHTpaLis, TYCTHHA,
TeI000MiH, po0oTa, BHYTPILlIHS
€HEeprisl, KibKICTh TeIUIOTH,
aniabaTHHUIT Ipowec, i30MPOIECH,
[IMTOMA TEIIOEMHICTh PEYOBHHH,
[IMTOMA TEIIOTA [IABJICHHS,
MTUTOMA TEIIoTa IapOy TBOPEHHS,
MMITOMA TEeIIOTa 3rOPSIHHS MaiBa,
MMOBEPXHEBA EHEPrisl, Cuila
[TOBEPXHEBOTO HATATY,
[IOBEPXHEBHUI1 HATST, HACHYECHA Ta
HEHACHYeHa apa, BiJIHOCHA
BOJIOTICTb TTOBITpS, TOYKA POCH,
KPHCTaJIiuHi Ta aMopdHi Tina,
aHI30TPOITisI MOHOKPUCTAIIB,
Mpy>kKHa 1 IlacTiyHa aedopmanii,
BUJIOBXKEHHSI, MEXaHI4Ha HaIpyra.
IneanizoBaHi Mogei: ineansHuit
ras, iileaJibHa TEIUIOBA MAILIMHA.
3aKoHM, NPUHLIMIIU TA MeXKi
iXHBOI'0 32CTOCYBAHHSI: OCHOBHE
PIBHSHHSI MOJICKYJIAPHO-KiHETHYHOI

PpO3ITi3HABATH MPOSIBU TEIUIOBHX
SIBUIL 1 TIPOLIECIB y TIPUPOJI Ta X
[PaKTUYHE 3aCTOCYBAHHS B
TEeXHIIll, 30kpeMa audys3ii,
BUKOPUCTAHHS CTUCHEHOTO rasy,
3MIHH BHYTPILIHBOT €HEepTil
(arperaTHOroO CTaHy PEYOBHHN),
BUJIIB TEIUIOOOMIHY, SIBUIIA
3MOYyBaHHS Ta KaIJSIPHOCTI,
Ppi3HUX BUIIB Aedopmarii,
BJIACTUBOCTEH KPUCTAJIB Ta 1HIIHX
MarepiaiiB y TeXHili i MpuUpoi,
CTBOPEHHS MaTepianis i3
3a/IJaHKMH BIIACTUBOCTSIMH,
3aCTOCYBaHHS TEIIOBHUX JBUTYHIB
Ha TPaHCIIOPTi, B EHEPTeTHIL], Y
CIJIbCBKOMY TOCIIO/IAPCTBI, METOIU
npodinakTuku i 60poTHOH i3
3a0pyIHEHHSIM HaBKOJHIIHEOTO
MPHPOAHOTO CEPEIOBUIIIA;
3aCTOCOBYBATH OCHOBHI MOHATTS
Ta 3aKOHH, IPUHIIHITH, IPaBHIa
MOJIEKYJISIPHOT (i3UKH Ta
TEPMOAMHAMIKH, HOPMYIH IS
BH3HAYCHHS ()i3MYHHX BEIUYHH Ta
1X OJIMHHIIb; MATEMaTHIHI BHPa3H
3aKOHIB MOJICKYJIAPHOT (Di3HKH Ta
TepMOJMHAMIKH; BU3HAYATH MEXI
3aCTOCYBaHHS 3aKOHIB
MOJIEKYJISIPHOT (hi3UKH Ta
TEPMOJIMHAMIKH; PO3Pi3HATH:
arperaTHi CTaHW PEYOBHHHY,
HACHYCHY Ta HCHACHYCHY Iapy,
KPHCTAJIIUHI Ta aMOpdHi Tina;

*  pO3B’A3yBaTH:

1) po3paxyHKOBi 3a/1aui,
3aCTOCOBYIOUH (yHKIIOHATbHI
3aJISKHOCTI MK OCHOBHHMH
(I3MYHIMH BEIMYMHAMH, HA:
PIBHSIHHS MOJICKYJIAPHO-
KIHETHYHOI Teopil ieaqbHOro
razy, 3B SI3Ky MK Macolo rasy i
KIUJTBKICTIO MOJICKYJI; 3aJICXKHICTh
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[1naBieHHs i TBEpAHEHHS TiJ.
IuToMa TeruIoTa IJIaBICHHS.
Temiora 3rOpsiHHS MAJIKBa.
PiBHSIHHS TETUIOBOro OaNaHCy AJIs
HaNMpPOCTIMINX TEIIOBHX
IIPOIIECiB.

[MoBepxueBuit HaTAr piaud. Cuna
[IOBEPXHEBOT'O HATATY .
3mouyBanHs. KaminsapHi sBuma.
Kpucranivni ta amopdHi Tina.
MexaHi4Hi BIaCTHBOCTI TBEPIUX
Ti. Bunu nedopmariii. Moay b
IOnra.

Teopil iIeabHOTO Ta3y,, PIBHIHHSI
CTaHy ifeaabHOro rasy, ra3oBi
3aKOHH, NEPIINil 3aK0OH
TePMOMHAMIKH, PIBHSHHS
TEIUIOBOTO OaJlaHCy.

Teopii: ocHOBH TepMOJUHAMIKHU Ta
MOJIEKYJISIPHO-KIHETHYHOT Teopil.
IIpakTu4He 3acTOCYBAHHSA
TeOPeTHYHOr0 MaTepiaxy: okpemi
BUINAJIKU PIBHAHHA CTaHY
ijeaJIbHOTO Ta3y Ta iXHe
3aCTOCYBaHHS B. TEXHilli,
BUKOPUCTAHHS CTUCHEHOTO Ta3y Ta
TEIUIOBUX MAIIWH, sBUIIA TU]y3ii,
KUITIHHS 1111 301IBIIEHUM THCKOM,
TepMivuHa 00poOKa MeTaiB,
MeXaHIYHi BIACTUBOCTI Pi3HUX
MarepianiB Ta BAKOPHCTaHHS
HPY>KHUX BIACTHUBOCTEH TiJ Yy
TEXHIL[l TOIO; IPUHIMIT JIiT
BUMIpIOBAJBHHX TIPUJIAJB Ta
TEXHIYHUX NMPUCTPOIB: KaIOPUMETP,
TEePMOMETD, ICHXPOMETP, TEILIOBA
MallliHa (TEIUIOB1 IBUTYHH, TApOBa
il ra3oBa TypOiHH).

THCKY ra3y BiJl KOHIEHTpALii
MOJIEKYJT 1 TeMIIepaTypH;
BHYTPILIHIO €HEPTiI0
OJJHOATOMHOTO T'a3y; 3aJIeXKHICTb
T'YCTHHH Ta THCKY HACHYEHOI Iapu
BiJI TEMIIEpATypH; PiBHSHHS CTaHy
iZleabHOTO rasy, ra3oBi 3aKOHH;
po6OTy TEPMOIMHAMIYHOTO
MIPOLIECY, NEPIIHI 3aKOH
TePMOJMHAMIKH; PiBHIHHS
TEIUIOBOTo OaaHcy; Ha
[IOBEPXHEBI Ta KaI/LIPHI SIBUIIA,
npyxHy aedopMariiro Tii,
BiJTHOCHY BOJIOTICTb MOBITPS;

2) 3ajmaui Ha aHawi3 rpadikiB
i3omporieciB Ta modyaoBy iX y
PI3HHX CHCTEMaxX KOOPJHHAT;
o0urciIeHHs 3a TpadikoM
3aJIeKHOCTI TUCKY Ta3y Bix HOro
00’eMy; poOOTH, BUKOHAHOT Ta30M;
aHati3 rpadikiB TEIUIOBHUX
MPOLIECiB; aHAJI3 JiarpamMu
PO3TSraHHs METAJIB;

3) 3ajmaui, sKi nepeadavaroTh
00poOKy Ta aHaji3 pe3yabTaTiB
EKCIEPHMEHTY, 300paKeHUX Ha
(hoTo abo cxeMaTHIHOMY PHCYHKY;
4) xomOiHOBaHI 3a1ayi, At
PO3B’sI3yBaHHS SKHUX
BHKOPHCTOBYIOTBCS HOHSITTS i
3aKOHOMIPHOCTI 3 KIJIbKOX

PO3IiITiB
EJEKTPOJAUHAMIKA
OCHOBH €JIEKTPOCTATHKH. 3HAaTH, MOSICHIOBATH 1 MPAKTHYHO * PO3ITI3HABATH MPOSIBU
Enextpuunnii 3apsaz. 3akoH 3aCTOCOBYBATH: €JIEKTPOMATHITHUX SIBUIII i

30€peKEeHHS €IEKTPUYHOTO

3apsiay. 3akoH Kysnona.
Enextpuune none. HanpysxeHicts
leleKTprugHOro ot [IpruHImI
Cyneprno3uuii mois.
IpoBigHNKY Ta AiETEKTPUKH B
€JIEKTPOCTATHIHOMY IIOJIi.
Pobota enexTpruyHOro nosis npu
mepemirenHi 3apsiny. [Totenmian i
pi3HuIL HoTeHIianiB. Hanpyra.
BB 30K MiXX HANPYTOIO 1
HAIIPY KEHICTIO OJJHOPITHOTO
CJIEKTPUYHOTO TOJISL.
Enexrtpoemnicts. Konnencaropu.
[ETeKTpO€eMHICTB IIOCKOTO
KOH/IeHCcaTopa. 3’ €THaHH
KoHzeHcaTopiB. Enepris
€JIEKTPUYHOTO MOJISL.
3akoHu nocriifHoro cTpymy.
Enextpuunuii ctpym. YMoBu
liCHYBaHHSI IOCTIHHOTO

SIBuINA i mpouecu: enexTpusaris,
B3a€MOIisl 3apsI/PKEHUX TiJI, 1BA
BUJIU SNICKTPHYHUX 3apsiIiB, BiIbHI
HOCI1 3apsi/IiB y IPOBiTHUKAX,
MOJISIPHU3ALlisl IeTCKTPUKIB, st
€JIEKTPUYHOTO CTPYMY, €IEKTPOJIi3,
TEPMOEJIEKTPOHHA eMicis, i0Hi3amis
rasiB, MarHiTHa B3a€MOJIIS,
ICHYBaHHsI MarHiTHOTO MOJIS 3eMJIi,
€JICKTPOMATHITHA IHITYKIIis Ta
CaMOIHYKIIisl TOIIO.
@ynaamenTaabHi qocmiam: 1.
Kysona, Modde-Mimmikena, E.
Owma, X. Epcrena, A.-M. Ammepa,
M. Dapanes.

OCHOBHI NOHATTS: €IEKTPUYHUI
3apsif, eleMEHTapHHIT 3apsf,
€JIEKTPOCTATUYHE T10JIE,
HaIpy»KEHICTb, JIiHii HAIPy>KEHOCTI
(cumoBi miHiT), IPOBITHUKH Ta
JUCICKTPUKH, JieIEeKTPHYHA

MIPOLIECIB y IPUPOI Ta 1X
MIPaKTHYHE 3aCTOCYBAaHHs B TEXHilli,
30KpeMa eJIeKTPOCTaTHIHHI
3aXHCT, BUKOPHCTaHHS MPOBITHNKIB
Ta 130JI9TOPiB, KOHJEHCATOPIB, Aii
CJICKTPUYHOTO CTPYMY,
BUKOPHCTAHHS MarHiTHUX
BIIACTUBOCTEH pEUOBHHHU,
@JICKTPOJIi3y B TEXHI (10OyBaHHS
YUCTUX METAiB, raJIbBaHOCTET s,
TaJIbBAHOIUIACTUKA),
€JICKTPOMATHITIB €JIeKTPOABHTYHIB,
KOTYIIOK iHlyKTHBHOCTI,
KOHJICHCATOPIB;

* 3aCTOCOBYBATH OCHOBHI IOHSTTS
Ta 3aKOHH, TIPUHLHUITH, IPaBHIIA
@JICKTPOAUHAMIKH, (hOPMYIH JULL
BU3HAa4YCHHs (DI3MYHMX BEIMYMH Ta
X OAMHMIIB; MATEMaTHYHI BUpa3n
3aKOHIB EIeKTPOAMHAMIKH;

* BU3HAYaTH MEXi 3aCTOCYBaHHS
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enekTpuyHOro cTpymy. Cuia
cTpyMy. 3akoH OMa A7Is JiISTHKI
kora. Omip MPOBiTHUKIB.
[TocmigoBHE Ta MapaseibHe
B’€IHAHHS IPOBITHUKIB.
[EnextpopymiifHa cuna. 3akon Oma
U1 MoBHOTO KoJia. Po6ora i

[MOTYKHICTb €JIEKTPUIHOTO CTPYMY.

Bakon J[xxoyns-Jlenna.
EnexkTpuynmii cTpym y pisHHX
cepe10BHINAX.

EnexTtpuynuii cTpym y Meranax.
[EnekTpoHHa POBiJHICTH METAJIB.
3aeKHICTH ONOPY METANIB Bif
remmeparypu. HaanpoBigHicTs.
[EnekTpHyHIiA CTPYM Y PO3YHHAX 1
[PO3ILIaBaX EJICKTPOJIITIB. 3aKOHH
leJIeKTpOITi3y. 3acTOCyBaHHS
eIeKTPOITIzY.

Enextpuunuii ctpym™m y rasax.
HecamocTiiiHuii i camocTiHHUIH
po3psiau. IToHATTS mpo muasmy.
EnextpuuHuii cTpyM y BakyyMi.
[EnexTpuyHuii cTpym y
HamiBIpOBiAHUKaX. BiacHa Ta
ITOMIIIIKOBA €JIeKTPOIPOBIIHICTh
HaITiBIIPOBIHUKIB. 3aeXKHICTh
OTIOpY HaMiBIIPOBITHUKIB BiJl
remreparypu. ExexTporHo-
[TipKOBHIT TIepexiz.
HamiBnpoBiqHUKOBUI 1101
[TpansucTop.

MarHitHe moJe,
eJIeKTPOMAarHiTHA iHAYKIis.
Bzaemonis ctpymiB. MarnitHe
rmoste. MaraiTHa iHgyKnis. Cuna
IAmriepa. Cuia Jlopenna.
MarsiTHi BIaCTHBOCTI pEYOBHH.
IMarsiTHa MPOHUKHICTS.
[depomMarHeTHKH.

Marnitauii notik. SIBuie
€JIEKTPOMATHITHOT iHAYKILii. 3aK0H
€JIEKTPOMArHITHOT 1HAYKIIii.
[IpaBumo Jlenna. SBuine
caMoiHayKii. [HAyKTHBHICT.
[EHeprist MarHiTHOTO TOJIS.

MPOHUKHICTh PEYOBHHH, POOOTa
CHJI JICKTPOCTATUIHOTO TIOJIS,
MOTeHIIaIbHA SHEepPris 3apsay B
€JNEKTPUYHOMY I10JIi, TOTEHIIa;
Pi3HUIS IOTEHIIANIB, HANIPYTA,
€JIeKTPOEMHICTbh, EHEpris
3apsKEHOro KOHICHCaTopa, Cuiia
CTPyMy, €IeKTPUIHHUIL OIIip,
€NIeKTpOopYIIiiiHa cuia,
HaJMpPOBIAHICTh, BaKyyM,
TEPMOCIIEKTPOHHA eMICisl, BIacHa
Ta JIOMIIIIKOBA MPOBITHICTH
HAMiBIPOBIAHHKIB, EICKTPOHHA
MPOBITHICTh METAIB, JUCOLIALIS,
XIMIYHU €KBIBaJICHT, 10Hi3aLlis,
pexkoMOiHaILis, m1a3ma,
HECaMOCTIHHHH 1 CaMOCTIHHHI
PO3psIH, MarHiTHA iHIYKIIis, CHIIa
Awmmepa, cita Jlopenia, MarHiTHa
MPOHUKHICTh, €ICKTPOMAarHiTHa
IHAYKLis, IHIYKUIAHAT CTPYM,
martiTHui notik, EPC iaykuii,
€JIeKTPOMArHiTHE HOJIe,
CaMOIHIYKIIis, iIHQyKTHBHICTE, EPC
CaMOIH/YKIIii, €HEprisi MArHITHOTO
TOJISI.

IneanizoBani MmoaeJi: ToukoBuHit
3apsill, HECKIHYEHHA PIBHOMIpHO
3apsiKeHa IUIOIIMHA.

3axoHN, MPHHIUIN, TPABHJIA,
rinore3u: 3aKOHU 30€pEKEHHS
eJIeKTpUYIHOTrO 3apsny, Kyiona,
Owma (uIst TUISTHKH Ta TIOBHOTO
€JIEKTPUYHOTrO0 Kona), JI>Koys-
Jlenna, enektponi3y,
€JIeKTPOMArHiTHOI 1HIYKIIT;
MPUHIIMI CYNEPIIO3HLIT
€JIEKTPUYHHUX IOJTIB; IIPaBUIIa:
CBepAMKa (TIPaBOro TBUHTA), TiBOT
pyku, Jlenna; rinoteza Ammepa,
rinote3za MakcBeiia.

Teopii: ocHOBH KJIaCHYHOT
€JIEKTPOHHOT Teopii, Teopii
€JIEKTPOMArHiTHOTO MOJIS.
IIpakTHYHE 3acTOCYBAHHS
TEOPeTHYHOI0 MaTepiay:
BUKOPHCTAHHS €IEKTPOCTATHYHOTO
3aXHCTY, 130JIATOPIB Ta
MPOBITHHKIB, KOHJICHCATOPIB, Iil
€JIEeKTPUIHOTO CTPYMY, 3aKOHIB
CTPyMy AJIs1 pO3PaxyHKY
ENeKTPUIHHUX KiJl, eTeKTPOIi3y,
IUIa3MHM, B TEXHILII, BUIIB
CaMOCTIHHOTO PO3pAdy, PyXy
EIIEKTPUYHUX 3apsiIiB B
EIEKTPUIHOMY 1 MarHITHOMY

3akoHiB Kymnona ta Oma;

* PO3PI3HATU: NPOBITHUKH
JIieTeKTPUKY, TIOJSPHI i HeNoJIIpHi
IIieJIEKTPHUKH, BUAU MAarHETHKIB,
HecaMOCTiIHUI 1 caMoCTiHHMI
PO3psH B raziax, BIAcHy Ta
JIOMIIIIKOBY TPOBIHICTh
HAIiBIIPOBIIHUKIB;

* IOPIBHIOBATH BIIACTHBOCTI
MAarHiTHOI'O IOJIs,
@JICKTPOCTATUIHOTO Ta BHXPOBOT'O
CJICKTPUYHUX IIOJIiB;

*  pO3B’A3yBaTH:

1) po3paxyHKOBI 3aj1ad4i, IO
BUMAararoTh 3aCTOCYBaHHS
(YHKIIOHAIBHUX 3aJIEKHOCTEI MiX
OCHOBHUMH (i3MIHHMH
BEJIMYMHAMH, Ha: B3a€EMOJII0
TOYKOBHMX 3apsi/iiB(3aCTOCYBaHH
3akoHy KyroHa); Hanpy»keHiCTh
TI0JIS1 TOYKOBOTO 3apsiy, HPOBiJHOT
KyJIi, IPUHIHI CYTEPIIO3HLIi; Iif0
€JICKTPUYHOTO I0JIS Ha 3apsif;
€JICKTPOEMHICTB IIIOCKOTO
KOHJICHCATOPa, 3 €ITHAHHS
KOHJICHCATOPIiB, CHEPTit0
3apsHKEHOr0 KOH/ICHCATOpa;
PO3paxyHOK €JIeKTPUYHHX KiJ (Y
T.4. 3MilIaHUX 3’ €JHAHb
TIPOBITHYKIB) i3 BUKOPUCTAHHSIM
3aKkoHiB OMa; poOoTy, OTYKHICTh
Ta TEIUIOBY JIIO €JIEKTPHIHOTO
CTPYMY; TIPOXOJKSHHS
CJIEKTPUYHOTO CTPYMY 4epe3
@JICKTPOJITH; BU3HAYCHHS HALPSIMY
Ta MOZYJISI BEKTOpPA MarHiTHOL
IHAYKLIi; cuin AMnepa, CHIT
Jlopenmna, EPC innykuii B pyxoMux
NIPOBITHHKAX, HA 3aKOH
enexTpoMartitHol inaykuii, EPC
CaMOIHJYKIIi1, eHePTil0 MarHiTHOTO
TIOJISt TIPOBIJTHHUKA 31 CTPYMOM;

2) 3amaui Ha aHaii3 rpadigHOrO
300paXeHHs eIEKTPOCTATHYHOTO Ta
MarHiTHOTO TIOJIiB, 3aCTOCYBaHHS
3akoHy OMa, 3aJIeKHOCTI OTopy
METaJEBOTO MPOBiJHUKA Ta
HaIiBIPOBITHUKA BiJl TEMIIEPATYpH,
BOJIbT-aMIIEPHY XapaKTEPUCTUKY
HAIiBIIPOBITHUKOBOTO J1I0/Ia;

3) 3apmaudi, siKi mepenbdavaoTh
00poOKy Ta aHaNi3 pe3yIbTaTiB
EKCIIEPHMEHTY, 300paXCHHUX Ha
(hoTo a00 CXeMaTHYHOMY PHCYHKY;

4) xomOiHOBaHI 3aauyi, At
PO3B’sA3yBaHHS SIKHX
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TIOJISIX, MArHITHUX BJIACTHBOCTEH
PEYOBHHH TOIIO; TIPUHIIMII [ii
BUMIpIOBAJIBbHHX TIPUIAJB Ta
TEXHIYHHUX MPHUCTPOIB:
€JIEKTPOCKOIL, eITeKTPOMETD,
KOHZIGHCATOP, DKepelia CTpyMy
(akyMmyusTOp, rajgbBaHiuHUI
€JIEMEHT, TeHepaTop),
€JIeKTPOBUMIPIOBAIbHI IIPHIAIH
(amnepmeTp, BOJIBTMETD),
CIIO’KHBaYi CTpyMy (ABUTYHH,
PE3HCTOP, eNeKTPOHArpiBaNbHi
MPUIIa M, TUIaBKi 3a001KHUKH,
peocTartH), e1eKTPOHHO-IIPOMEHEeBa
TpyOKa, HalliBIPOBITHUKOBI
HPHJIAJH, EIEKTPOMATHITH,
T'y9HOMOBEIIb, eJIEKTPOANHAMIYHHI
MiKpO(OH.

BHKOPUCTOBYIOTBCS TIOHSATTS 1
3aKOHOMIPHOCTI 3 MEXaHIKH,
MOJIEKYJISIpHOT (i3uKH Ta
CIICKTPOJUHAMIKHY;

* CKJIaJlaTH IJIaH BUKOHAHHS
€KCIIEPUMEHTIB, pOOOTH 3
BUMIPIOBAJIbHUMH NIPHJIAIAMH Ta
TPUCTPOSIMH, 30KpeMa
€JICKTPOCKOIIOM, EJIEKTPOMETPOM,
KOHJICHCATOPaMH, JUKEPEeSIaMu
CTpyMy, IIEpEeTBOPIOBAUYaMH
CTpyMy, NPHIAaMHU IS
BUMIPIOBaHHS XapaKTEPUCTHK
CTPyMy, CIIOKHBaYaMH CTPyMy,
€JICKTPOMArHiTOM, COJICHOTIOM;

* pOOUTH y3arajlbHEHHS 1010
HOCI{B €IIeKTPUYHOTO 3apsay B
PI3HUX CepeoBHUIaX; MarHITHUX
BJIACTUBOCTEH DI3HUX PEYOBHH.

KOJIMBAHHS 1 XBWJIL. OIITHKA

Mexaniyni Ko1MBaHHSA i XBUJII.
KonuBanbuuii pyx. Binbui
MeXaHiYHi KOJMBaHHS:
TapMOHIYHI KOJTHBAHHSI.
3MileHHs, aMIUTITY 3, Iepio/,
gacToTa i (haza TapMOHIYHUX
koJmBaHb. KoJMBaHHS BaHTaXy
Ha npy>xuHi. HUTSHUI MasTHUK,
TiepioJ KOJIMBaHb HUTSHOTO:
MasiTHHKA.

TlepeTBOpeHHs eHeprii npu
rapMOHIYHHX KOJIMBaHHSIX.

BumyieHi MmexaHi4Hi KOJIUBaHHSL.

SIBuie pezoHaHCy.

TommpeHHs KONMBaHb y
MPYKHUX CEPEeIOBHIIAX.
INonepeyHi Ta HO3A0BKHI XBUIII.
JloBxuHa XBUIII. 3B'SI30K Mixk
JIOBYKMHOIO XBHJII, MIBUKICTIO 1T
MOUIMPEHHS Ta TEPiooM
(4acToToro).

3ByKoBi XBuIi. IIIBHAKICTE 3BYKY.

I'yuHicTh i iHTEHCHBHICTB 3BYKY.
Bucora ToHy i TeMOp 3BYKY.
Indpa- Ta ynpTpasByKH.
EnexktTpoMardiTHi koamBaHH1 i
XBHIi. BinbHi enekTpoMarsiTHi
KOJIMBaHHS B KOJHUBAJIEHOMY
KoHTypi. [lepeTBOpeHHs eHeprii B
KOJIMBAJIbBHOMY KOHTYpi. BracHa
4acToTa i mepioq
@JICKTPOMATHITHUX KOJIMBAHb.
®dopmyna TomcoHa. Bumyrieni
CJICKTPUYHI KOJUBAHHS.

3MiHHUH eTeKTPUIHHUIT CTPYM.
I'eHepaTop 3MIHHOTO CTPYMYy.

3HaTH, NOSACHIOBATH 1 IPAKTUYHO
3aCTOCOBYBATH:

SIBuIna i mpouecu: KOIUBAHHS
Tilla Ha HUTL Ta IPYXKUHI,
PE30HAHC, MOLIHPEHHS KOJIUBAHb Yy
MIPOCTOPI, BiTOMBAHHS ;XBHIIb,
MPSIMOJTiHIF{HE TOLIMPEHHS CBITIIA B
OJIHOPITHOMY CEepEOBHILI,
YTBOpEHHS TiHi Ta MiBTiHI, MicsA4YHI
Ta COHSAYHI 3aTEMHEHH,
3aJJOMJIEHHS CBITJIa Ha MEXI1 IBOX
CepeIOBHIL, CKIHICHHICT
LIBUIKOCTI TOIIMPEHHS CBITIA 1
PafioOXBHIb TOIIO.
®ynnamenTanbHi gocuiau: I'.
T'epna; 1. Hetotona, 1. ITymtos ta B.
Pentrena.

OCHOBHi TOHATTS: TAPMOHIYHI
KOJIMBaHHsI, 3MIILEHHS, aMIUTITy1a,
nepiof, 4acrora i (asza, pe3oHaHc,
MOTIepEeYHi Ta MO3I0BXKHI XBHII,
JOBKHHA XBHJIi, IIBUIIKICTH 3BYKY,
TYYHICTb i IHTEHCUBHICTb 3BYKY,
BHUCOTa TOHY, TeMOp 3BYKy, iH(pa-
Ta yJIbTpa3BYK, BiJIbHI Ta BUMYIICHI
€JIEKTPOMArHiTHI KOJIMBaHHS,
KOJIMBAJIbHUI KOHTYD, 3MIHHUI
CTpyM, JIit04i 3HAYEHHS HalpyTH

i CHJIM CTpyMy, aKTHBHUIA,
IHIYKTUBHUH Ta EMHICHHIT OTIOpH,
poboTa i MOTYKHICTh 3MiHHOTO
CTPyMy, PE30HAHC, aBTOKOJIBAHHS,
aBTOKOJIMBAJIbHA CHCTEMA, TTepio]
(gacroTa) BiJIbBHUX
€JIeKTPOMATHITHUX KOIUBAHb B
CJIICKTPUYHOMY KOHTYPi,

* PO3Mi3HABATH IPOSIBU
KOJIMBAJIbHHUX 1 XBUJIBOBUX
(30KpeMa CBITJIOBUX ) SBHIII i
MPOLIECIB y MPUPOI Ta iX
[PaKTUYHE 3aCTOCYBAHHS B
TEXHIIIl, 30KpeMa IONINPSHHS
MONEPEYHHX 1 TT03/I0BXKHIX XBUJIb,
MPaKTUYHE 3aCTOCYBAHHS
3BYKOBHX Ta YJIBTPa3ByKOBHX
XBHWJIb Y TEXHIIll, BAKOPUCTaHHS
€JIeKTPOMArHiTHOr O
BUINPOMIHIOBAHHS Pi3HUX
Jiana3oHiB, 3aCTOCYBaHHS SIBUIIL
inTepdepentii, mubpaxuii Ta
ToNsIpu3aliii CBiTIIa, BAKOPUCTAHHS
JIHIHYAaCTHX CIIEKTPIB;

* 3aCTOCOBYBATH OCHOBHI IIOHSATTS
Ta 3aKOHU JUISL KOJMBAIBHOTO PYXY
1 XBUJIBOBHX TIPOIIECiB, popMyn
JUISl BU3HAUeHHS (i3ndHUX
BEJIMYMH Ta X OJUHUIIb;
MaTeMaTHUYHi BHPa3H 3aKOHIB;

* BU3HAYaTH MEXi 3aCTOCYBaHHS
3aKOHIB T€OMETPUYHOT ONITUKH;

* OPIBHIOBATH OCOOJIMBOCTI
KOJIMBaHb Ta XBUJIb Pi3HOT
MIPUPOJIH, CIIEKTPH
BUIPOMIHIOBAHHSI T MIOTJIMHAHHS,
* PO3PI3HATHU: MONEPEUHi Ta
M03/I0BXHi XBHII,
BUIPOMIHIOBaHHS Pi3HUX
Jiana3oHiB;

* pO3B’sI3yBaTH:

1) po3paxyHKoOBi 3amaui,
3aCTOCOBYIOUH (yHKITIOHAIbHI
3aJISKHOCTI Mi’K OCHOBHHMH
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Enextpuunuii pe3oHaHc.
Tpaunchopmatop. [Tpuniun
nepezadi elneKTpoeHeprii Ha
BEJIMK] BigcraHi.
EnextpomarsiTHe mose.
EnextpomarHiTHi XBuii Ta
MIBUAKICTb 1X norupenHs. [lkana
@JICKTPOMATHITHUX XBHIIb.
BracTHBOCTI €I€KTPOMAarHiTHOIO
BUIIPOMIHIOBaHHS Pi3HUX
Jiama3oHiB.

Onruka. [IpsaMoniHiiHicTE
MOIIMPEHHS CBiTNIA B
OJIHOPIJTHOMY CEpPEIOBHILIL.
IIBuaxkicTh cBiTia Ta 11
BUMIPIOBaHHS.

3aKkoHH BiOMBaHHS CBiTJIA.
ITob6ynoBa 300paskeHp, sKi 1ae
IUIOCKE J3EPKao.

3aKOHH 3aJIOMJIEHHS CBITIIA.
AO6couroTHHI 1 BiTHOCHHUH
[OKa3HUKH 3as10MiIeHHs. [ToBHE
BijOMBaHHs.

Jlinza. OnTH4Ha CHIIa JHH3H.
®DopMyJia TOHKOT JTiH3H.
ITobynoBa 300pakeHp, sKi 1ae
TOHKa JIiH3a.

InTepdepenuis cBitia Ta i
MIPaKTUYHE 3aCTOCYBAHHSI.
Jndpaxmis ceitna. Jndpaxmiini
IPaTKM Ta IX BUKOPHCTaHHS IS
BU3HAYCHHS JOBXHHH CBITIIOBOT
XBUJIL.

Jucnepcis ceitia. Henepepsuuit
1 JIIHIHYATHI CIIEKTPH.
CrexTpalbHAi aHaIi3.
Tonspuzanis cBiTia.

CNEKTPUYHHUIT PE30HAHC, 3MIHHUIH
ENeKTPUIHUI CTpYM, KoeillieHT
TpaHcopMarii, eIeKTpOMArHiTHI
XBHUJII, ONTHYHA cHJIa Ta HOKYC
JIH3H, TOKA3HHUK 3aJJOMJICHHS;
MIOBHE BiIOMBaHHS, Kepena
KOI'€PEHTHOT'O BUIIPOMiHIOBaHHSI,
iHTepdepeHis, muppaxmis,
JCIIepCis, MOJSPU3ALLisl CBITIA.
IneanizoBani mozei:
MaTeMaTHYHUH (HUTSIHHI)
MAasITHHK, i7IeajIbHAN KOJIMBaIbHUN
KOHTYD.

3aKoHH, NPHHIUIH: PIBHSHHS
HE3aTyXal0YnX rapMOHITHUX
KOJIMBaHb, 3aKOH MPSMOJIHIHHOTO
MIOIIMPEHHS CBIiT/Ia B OHOPiTHOMY
CepeIOBHIL, He3aJIeXKHOCTI
MOIIUPEHHs, CBITIIOBHX MyUKiB,
3aKOHHM BiJOMBaHHS Ta 3aJIOMJICHHS
XBHJIb, YMOBH BHHUKHECHHS
iHTephepeHIIITHOr0, MAKCHMYMY Ta
MiHiMyMy; npuHIUn I fofirenca,
npuHuun Jomiepa.

Teopii: ocHoBH Teopii
€JIEKTPOMArHITHOTO MOJISL.
IIpakTH4He 3aCTOCYBAaHHS
TEOPEeTHYHOI0 MaTepiay:
niepeiada eNeKTPUIHOI eHeprii Ha
BiZIcTaHb, epenada indopmarii 3a
JIOTIOMOT'0I0 €JIEKTPOMATHITHUX
XBHJIB, paJIioJIOKaIlis,
BHUKOPHCTAHHS €IeKTPOMArHITHOTO
BUIIPOMIHIOBAHHS Pi3HHX
Jliama3oHiB, 3aCTOCYBaHHS SIBUIL]
iHTepdepenmii, mdpakmuii Ta
MOJISIPU3AaLIiT CBIT/IA, BAKOPUCTAHHS
JHIAYATHX CHEKTPIB,
CIEKTPaJIbHUI aHaIIi3; IPHHINIT il
BHUMIPIOBAJIbHUX TPHUJIAIB Ta
TEXHIYHUX IPUCTPOIB: FEHEPATOP
Ha TPaH3KCTOPI, FEHEPaTop
3MiHHOTO CTPyMy, TpaHchopmMarop,
HaiinpocTimmii pagionpuiimMay,
OKyJIsIpH, (hoToamapar,
MpOeKUiHMIT anapar, Jyma,
MIKPOCKOTI, CBITJIOBOJ,
CIIEKTPOCKOII.

(hi3MYHUME BETMYMHAMH, Ha:
3aJIeKHICTh Nepioy BIACHUX
KOJIMBaHb BiJl ITapaMeTpiB
CHCTEMH; 3aKOH 30epe:KEeHHs
eHeprii B KOJIUBaIbHOMY IIpOLeci;
TapMOHIYHI KOJMBaHHS, JOBKHHY
XBHJII; 3aKOHH T€OMETPUYHOL
ONTHKY, (GOPMYITy TOHKOI JIH3H;
iHTepdepeHIIio Ta qudpaKIio
cBiTiIa; Tpancdopmarop;

2) 3amaui Ha aHani3 rpadikis
He3aTyXalo4ux (TapMOHIYHUX) Ta
3aTyXarO4UX KOJIHBaHb,
3aJIOKHOCTI aMILTITy I
BHUMYIIEHNX KOJIMBAHb BiJl 9aCTOTH
30BHIIIHBOI MEPIOIMIHOI CHIIH,
300pa’keHHs X0y CBITIOBHX
IIPOMEHIB Ha MEXi IBOX IPO30PUX
CepeIoBHILL; 300paXKeHb,
OTPUMaHUX 3a JOIOMOT0I0
IUIOCKOTO Ji3epKajia Ta TOHKOL
JIH3H;

3) koMmOiHOBaHi 3a1a4i, s
PO3B’A3yBaHHS SKHUX
BUKOPUCTOBYIOTBCS HOHSTTS 1
3aKOHOMIPHOCTI Pi3HHX PO3/iJIiB
biznkw;

4) 3apaui, sKi nepepdayaTh
06poOKy Ta aHaIi3 pe3ynbTaTiB
EKCIIepHMEHTY, 300pakeHHX Ha
(hoTto abo cXeMaTUYHOMY PHCYHKY;
* CKJIAJJATH IUIaH BUKOHAHHS
JIOCITi/IiB Ta €KCIIEPHMEHTIB,
po0OTH 3 BUMipIOBAIbHUMH
MIPUIaJaMH Ta IPUCTPOSIMH,
(30Kpema, TiIOM Ha HHTI),
reHepaTopoM Ha TPaH3HUCTOPI,
TpaHcHOpMaTOPOM, JKEpesIaMi
CBITJIa, INIOCKUM J3€PKaJIoM,
JIIH3010, IPO30POI0
IUIOCKOIApaIebHOIO MIACTHHOKO,
JIPaKIifHIMH TpaTKaMH.

KBAHTOBA

®I3UKA. EJIEMEHTH TEOPIi BLIHOCHOCTI

EJsiemeHTH Teopii BiTHOCHOCTI.
[puHimnu (moctynaty) Teopii
BigHocHOCTI Effnmreiina.
PensTuBicTChKHI 3aKOH
JI0/laBaHHs [MIBUAKOCTEH.
B3aeM03B 130K Macu Ta eHeprii.

CaituioBi kBanTH. ['inoresa

3HaTH, TIOSCHIOBATH 1 IPAKTHYHO
3aCTOCOBYBATH:

SBuma i npouecu: pyx
€IIEMEHTAPHUX YaCTHHOK Y
MPUCKOPIOBAYaX, BIIKPUTTS
CHEKTPaJbHUX JIHIH,
palioaKTUBHOCTI, i30TOIIH, BTpaTa

- PO3Mi3HABATH MPOSIBH KBAHTOBUX
SIBULI i TPOIIECIB Y MPHPO.I Ta X
[PaKTHYHE 3aCTOCYBAHHS B
TEeXHILll, 30KpeMa (aKTiB, IO
I ITBEP/KYIOTh BHCHOBKH
crenianpHo1 Teopil BiTHOCHOCTI;
SIBHILL, 10 MiATBEPUKYIOTh
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ITnanka. Crana ITnanka. KBant
cBiTna (poToHM).

dotoedekT Ta
EKCIIePHMEHTAIIBHO BCTAHOBIICHI
1oro 3akoHu. PiBHSIHHS
Eitareiina muis poroedexry.
3acrocyBanHs GoroedexTy B
TexHimi. THck cBiTia.

AToM Ta aToMHe sapo. [locrin
Pesepdopaa. Snepra Mmozxens
aroma. KBanToBI mocrynaru
Bopa. BunpominioBaHHs Ta
MOTJIMHAHHS CBIiTJIa aTOMOM.

Y TBOpEeHHS JNiHIYacTOro
criektpa. Jlazep.

Ckunan sapa atoma. [3otonu.

Emnepris 3B'13Ky aTOMHHX siIep.
SnepHi peakuii. [Toxin siep
ypaHy. SlnepHuii peaktop.
TepMmosiiepHa peaxiiisi.
PanioaktuBHicTh. Anbpa-,
6eTa-, raMMa-BUIIPOMiHIOBaHHSI.
Mertonu peectpauii i0HI3y1040r0
BHUIPOMiHIOBaHHSL.

MeTalaMH HETaTUBHOTO 3apsijly
IIPU OIPOMIHCHHI CBITIOM,
3aJIeXKHICTh eHeprii
(OTOEIEKTPOHIB Bii 4aCTOTH
CBITJIa 1 He3aJIeXKHICTh Bl HOTo
IHTEHCUBHOCTI, AU(paKiis GpoTOHIB
Ta EJEKTPOHIB.
@DyHIaMEHTAIBHI J0CTin: A.
Cronetrona; I1. JIe6enena; E.
Pesepdopraa; A. bekkeperns.
OcHOBHI MOHATTS: KBaHTHU CBIiT/Ia
(¢poronn), poroedext, yepBoHa
Mexa (oToedeKTy, THCK CBiTIA,
130TONH, Pafi0aKTUBHICTb, abda- i
0OeTa-4yacTHHKH, ramMMa-
BUIMPOMIHIOBAHHS, KBAHTOBHIt
XapakTep BUIIPOMiHIOBAHHS 1
IOTJIMHAHHS CBITJIa aTOMaMH,
iH/lyKOBaHE BUIIPOMIHIOBAHHSI,
[IPOTOH, HEUTPOH, SIACPHI CHIIH,
panioaKTHBHUM pO3Maj, epion
MiBPO3IMay; CHePris 3B’ A3KY
aTOMHHX s1ep, nedeKT Mac,
€HEPreTHYHUI BUXI[I SIIEPHAX
Peaxiliii, TaHIIOrOBa sAepHa
peaxiisi, KpUTHYHA Maca.
IneanizoBani moaei:
IUIaHEeTapHa MOJIENb aTOMa,
MIPOTOHHO-HEUTPOHHA MOJIEINb Spa.
3aKoHH, NPHHLMIIH, MiOTE3H:
MOCTYJIATH TEOPii BITHOCHOCTI,
3aKOH 3B’A3KY MiX Macoro Ta
€Hepriero, 3aKOHH (OTOCHEKTY,
piBusiHHA EifHInTeliHa s
(oToeekTy, KBAHTOBI ITOCTYJIATH
Bopa, 30epexeHHs grcia HyKJIOHIB
1 3apsy B SIIEPHUX PEAKINisX, 3aKOH
palioakTHBHOTO po3Iay, rirnoTe3a
ITnanka.
Teopii: ocHOBH cnienianbHOT TEOpiT
BITHOCHOCTI, Teopii poToedekTy,
KOPITYCKYJISIPHO-XBHJIbOBHIT
IyainiszMm, Teopil OysoBu aToma Ta
sapa.
IIpakTHYHE 3acTOCYBAHHS
TEOPeTHYHOI0 MaTepiay:
3actocyBaHHs oToedekty, Oynoa
1 BIACTUBOCTI aTOMHHX SJiEp,
MOSICHEHHS JIIHIHYAaCTUX CHEKTPiB
BUMPOMIHIOBAHHS Ta MOTTHHAHHS,
3aCTOCYBaHHsI J1a3epiB, sepHa
€HEepreTHKa, HPUHIMIT il
BUMIpIOBATbHUX TIPUIAJIB Ta
TEXHIYHUX TPHCTPOIB:
(boToeneMeHT, PUCTPOIB IS
peecTpaii 3apsHKCHHX YaCTHHOK,

KOPITYCKYJISIDHO- XBHJIbOBHIt
JlyaJi3M BIaCTHBOCTEH CBITIIa,
BUKOPHCTAHHSI 3aKOHIB
¢doToetdekTy B TexHilll, METOIB
CIIOCTEpEXKEeHHs 1 peecTpail
MiKpOYaCTHHOK; 3aCTOCOBYBATH
OCHOBHI IOHATTS Ta 3aKOHH
creniansHoOi Teopii BITHOCHOCTI,
Teopii poToedekty, Teopii OynoBH
aToMa Ta sapa, HGopMyIH s
BHU3HAUCHHS (Di3MYHMX BEJIMYHH Ta
X OAMHHIB, MAaTeMaTHYHI BUPA3H
3aKOHIB; - PO3PI3HATH: BUAU
CIIEKTPIB, PaJi0aKTUBHOCTI;

- MOPIBHIOBATH OCOOJIMBOCTI
TPEeKiB MIKpOYACTHHOK y
€JIeKTPUIHOMY 1 MarHiTHOMY
TOJISIX; YTBOPEHHSI Pi3HUX BHUAIB
CIEKTPiB, 3araibHi 0COOIMBOCTI
IPOLIECIB, IO BiOYBAIOTHCS IIPH
paxioakTHBHOMY po3maji saep,
YMOBH BUHHKHEHHS JIAHI[FOTOBO{
Ta TEPMOSIEPHUX PeaKIiif;
npupony anbda-, 6era-, raMmma-
BUIPOMIHIOBaHb;

- poOHTH y3araJbHEHHS 00
BIIACTUBOCTEH PEUOBUHH Ta ITOJIA,

pO3B’sI3yBaTH:

1) po3paxyHKOBi 3a1aui,
3aCTOCOBYIOUHM (yHKIIIOHANBHI
3aJIeKHOCTI MiXK OCHOBHUMHU
(i3MIHIMY BeTTMINHAMH, Ha!
PETATHBICTCHKHHN 3aKOH
JI0JIaBaHHS IIBUIKOCTEH,
3aCTOCYBaHHS (GOPMYII 3B’SI3KY
MIK Macolo, IMITyJIbCOM Ta
EHEPri€l0; 3aCTOCYBAHHS
KBaHTOBHX HocTynatiB bopa 1o
MPOLECIB BUMPOMIHIOBAHHS Ta
MIOTJIMHAHHS €HEpril aTOMOM;
3aCTOCYBaHHS PiBHSHHS
Eiinmreiina qs Goroedexry,
CKJIaJIaHHS PIBHSHB SACPHUX
peakiiii Ha OCHOBI 3aKOHIB
30epekeHHsT; PO3PaXyHOK Ae(heKTy
Mac, eHeprii 3B’ 53Ky aTOMHUX
siep, CHEPreTUYHOTO BUXOLY
SIEPHUX PEeaKIiii; 3aCTOCYBaHHS
3aKOHIB 30€pEKEHHSI IMITYJIbCY Ta
eHeprii 10 onucy 3iTKHEHb
MiKpPOYaCTHHOK; 3aCTOCYBaHHS
3aKOHY paIiOaKTHBHOT'O PO3Mamy,
BU3HAUCHHS IIEPioJy MiBPO3Mamy;

2) 3amaui Ha aHawi3 rpadikiB 3MiHA
KUTBKOCTI paIiOaKTUBHHX sAep i3
YaCOM, CXCMH CHCPIeTHYHUX
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nasep, sACpHHUIT peakTop.

PIBHIB [UIsI IOSICHEHHS
[IOTJIMHAHHS Ta BUIIPOMIHIOBAHHS
CBiTIa;

3) xoMOiHOBaHI 3aauyi, st
PO3B’SI3yBaHHS SIKHX
BHKOPHCTOBYIOTBCS HOHSTTS 1
3aKOHOMIPHOCTI Pi3HHX PO3.iJiB
¢i3uky;

4) 3ajaui, sKi epeadavaTh
00pOoOJIeHHS Ta aHai3
pe3yNbTaTIB EKCIIEPUMEHTY,
300pakeHux Ha GoTo abo
CXEMAaTHYHOMY PHCYHKY, 30KpeMa
1[0JI0 BU3HAYCHHS XapaKTEPHCTHK
€JIeMEHTapHUX YaCTHHOK abo
simep 3a HOTO3HIMKaMH 1X TPEKiB
(30KpeMa B MarHiTHOMY TI0JI1);

- CKJIa/IaTH TUIaH BUKOHAHHS
JOCTI/TIB Ta eKCIIEPUMEHTIB,
poGOTH 3 BUMIPIOBaIBHIMHU
[PHJIAJIAMH Ta IPUCTPOSIMH,
30KpeMa (hOoToeIeMEeHTa.
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CTPYKTYPA 1 3MICT CHIBBECIAHN

biner micTute gaBa TeopeTWuHi mnuTaHHSA. Ha miarotroBky abiTypieHTy
BiIBOANTHCA 45 XBWIMH, MCIS 4YOTO BiH Ja€ YCHY BIONOBiNbp Ha 3aBIaHHS
oOpanoro Oifery.

Kpurepii oninroBanns
OniHioBaHHs BiamoBiai mpoBoguThes 3a 200-0aapHOI INKAIOK, PO3MOILT
0atiB K01 HABEIEHO y MPUBECHIN HIDKYE TaOIUII.

Teopernune nutanss 1 TeopernuHe nuTaHHs 2 Cyma
100 100 200

Ouinrosanns

100-81 — craBUTBCA TOAi, KOMU abITypi€HT BHSBISE MPABHIBHE PO3YMIHHSI
(hi3MgHOTO 3MICTY PO3TISAYBaHUX SBHI 1 3aKOHOMIPHOCTEW, 3aKOHIB 1 TEOpiH,
Jla€ TOYHE BM3HAYEHHS 1 TIyMaueHHS OCHOBHHUX IIOHSTH, 3aKOHIB 1 TeOpiH, a
TaKOX TIPaBWIbHE BH3HAUCHHS (DI3MYHMX BEJIMYWH, OIMHMIB 1 CIOCOOIB IX
BUMIPIOBAaHHS; TIPAaBUJIBHO BUKOHYE KpeclieHHS, cxemu 1 rTpadikd, TI0
CYIIPOBO/IKYIOTH BIJINIOBi/b; Oy/y€e BIAMOBIIb 32 BIACHUM ILIAHOM, CYIPOBOIKYE
PO3IOBI/Ib BIIACHUMU TPUKIIAIaMU;

80-51 — cTaBUTHCH, AKIO BIANOBIIH 3a0BOJIBHSIE OCHOBHI BUMOTIH, aj€ B Hil
HE BHUKOPUCTOBYEThCS BJACHMH IIJIaH PO3MOBIAI, CBOI MNPHUKIAIH, HE
3aCTOCOBYIOThCS 3HAHHSI B HOBIH CHTYyaIlii;

50-21 — craBUTKLCA, SKIIO OIbBIIA YAaCTHHA BIAMOBIAI 3aJ0BOJLHIE OCHOBHI
BUMOTH, aji¢ BHSBISIFOTBCS OKpEMi MpPOrajMHH B 3HAHHAX TEOPETHYHOTO
MaTtepiany;

20-0 — cTaBHUTBCS TOJI, KOMHM a0ITYpi€HT HE BOJIOJIE OCHOBHHMH 3HAHHSIMHU i

BMIiHHSIMH BiJITIOBiJTHO JIO BUMOT JJaHOTO BUIPOOYBaHHS.

Jlo y4acTi y KOHKYpCHOMY BimOOpi JUIs BCTYIy Ha HaBUaHHS JOIYCKAKTHCS
BCTYITHHUKH, PEUTUHTOBA OIliHKA SKUX CTAaHOBUTH He MeHIIe 100.
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CIIMCOK PEKOMEHJAOBAHUX JI’KEPEJI

Tectu 3HO omnnaiin 3 ¢izuxu. ULR: https://zno.osvita.ua/physics/

Crpyxx H. ®isuka. KomruiekcHa MAroTOBKa /[0  30BHIIIHBOTO
He3anexxHoro omiaooBanas 2022 / H.Crpyx, B.Mamtok, C.Ocrtam’tok.
Tepuomnins: [ligpyannku 1 mocioamnkm, 2021. 496 c.

Qizuka: migpyd. mnsd 9 KiI. 3arambHOOCBIT. Hapd. 3aki. / [B. T.
Bap’sxtap,C. O. Hosruii,d. . boxunora, O. O. Kiproxina] ; 3a pexn. B.
I'. bap’sxTapa,C. O. JloBroro. — XapkiB : Bua-Bo «Panox», 2017. —
272 c. : i, ¢or.

dizuka (piBeHb CTaHIApPTY, 32 HABUAIBHOIO IMPOrPaMoI0 aBTOPCHKOTO
KOJICKTHBY MiJl KepiBHUIITBOM JlokTeBa B. M.) : migpyd. mis 10 ki1, 3akiI.
3arain. cepen. ocitu / [B. I'. bap’sixtap, C. O. loB ruii, ®. {. boxxuHoBa,
0. O. Kiproxina] ; 3a pexa. B. I'. bap’sxrapa, C. O. JloBroro. — Xapkis :
Bun-o «Panok», 2018. — 272 c. : i

dizuka (piBeHb CTaHAAPTy, 32 HABYAIHHOIO IMPOTPAMOI0 aBTOPCHKOTO
KOJIEKTHBY il KepiBHUIITBOM JlokTeBa B. M.) : mimpyd. mns 11 kit 3akir.
3arain. cepen. ocitu / [bap’sixtap B. I'., [los ruii C. O., boxxunosa @. .,
Kiproxina O. O.] ; 3a pen. bap’sxrapa B. I'., Jloeroro C. O. — XapkiB :
Bun-Bo «Panok», 2019. — 272 c. : in., ¢oT.

®izuka i acTpoHOMIsl (piBEHb CTaHAApTy, 32 HABYAIBHOI MPOTPaMolo
aBTOPCHKOTO KOJIEKTHUBY Mijl KepiBHUIITBOM Jlsimenka O. 1.): miapyd. mis
11 k. 3akmazgiB 3aranbHOi cepeanpoi ocBitTa / T. M. 3acekina, /. O.
3acexin. — K. : YOBL «Opion», 2019. — 272 c. : in.

dizuka i acTpoHOMIsl (piBEHb CTaHAApTy, 32 HABYAIBHOI MPOrPaMolo
aBTOPCHKOTO KoOJIeKTHBY mif KepiBHUUTBOM O.l. Jlsgmenka) migpydHHK
s 11 ximacy 3aknafiB 3aranpHOI cepenHboi ocBiTH/ aBT. M.B. I'onoBko,
LIT. Kpstuko, }0.C. Menbuuk, JI.B. Hemopoxwns, B.B. Cimiit — Kuis:
[lenaroriuna nymka, 2019. — 288 c.: 1.

Cupotrok B.JI. ®izuka i actpoHoMisi (piBeHb CTaHAApTy, 3a HaBY.
MPOTpaMor0 aBT. KOJI. mmij] kKepiBHUITBOM Jlsmenka O. L) : migpyy. mis
11-ro km. 3aki. 3ar. cepea. oceith / Bomomumup Cupotiok, HOpiit
Mupounivenko. — KuiB : ['enesa, 2019. — 368 c. : i

di3uka (piBeHb CTaHIApPTY, 32 HABUAIBHOIO IMPOrPaMol0 aBTOPCHKOTO
KoJIeKTUBY i KepiBHuUITBOM Jlsimmenka O.1.) minpyunuk mis 10 kmacy
3aKJIaJiB 3araibHOI cepeanboi ocBiTH/ T'omoBko M.B., Menpauk HO.C,
Henopoxus JI.B., Cimiit B.B. — Kui: [legaroriuna qymka, 2018. — 256
c.
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10.

11.

12.

3acexina T. M. @i3uka (piBeHb CTaHAAPTY): miapyd. it 10 k1. 3akmagiB
3aranpHOl cepenuboi ocBité / T. M. 3acekina, J[. O. 3acekin. — K. :
YOBI] «Opion», 2018. — 208 c. : in.

Cuporiok B.J[. ®izuka (piBeHb CTaHIapTy, 3a HABY. IPOTPaMOI0 aBT.
KOJeKTuBY mmif KepiBHUITBOM Jlsmenka O.1.) : migpyd. mms 10-ro xim.
3aKi. 3ar. cepen. oceit / B.JI. Cuporiok. — KuiB : ['enesa, 2018. — 256
c.:im

3acexina T. M. @izuka : miapyd. A 9 Ki1. 3araJbHOOCBIT. HABY. 3aKJIAfiB
/ T. M. 3acekina, JI. O. 3acexin. — K. : YOBL] «Opion», 2017. — 272 c.
;I
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