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JIJIA 3JOBYTTS NEPIIOIO (BAKAJTIABPCHKOI'O)
PIBHSI BUIIIOI OCBITH

[IPY BCTYI1 HAa HABYAHHS
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IHOACHIOBAJIBHA 3AIINCKA

[Iporpamy cmiBOecian ckIaJeHO BIAMOBIIHO A0 MNPOTrpaMu 30BHIIIHBOTO
HE3aJICKHOTO OIliHIOBaHHSA 3 (i3uku, 3aTBepkeHoi Hakazom MOH  Bin
26.06.2018 p. Ne696.

[IporpaMy 30BHINTHFOTO HE3aJIEKHOTO OIIHIOBAaHHS 3 (Di3MKK YKIAJEHO Ha
OCHOBI YMHHHMX HaBYaJIbHUX TNporpam: 3 ¢isuku i 7-9 KkiaciB 3akialiB
3arajJpHOl CepemHbOI OCBITH, 3aTBEPKEHOI Haka3oM MiHIiCTepcTBa OCBITH 1
Hayku Ykpaian Ne 804 Bim 07.06.2017 p. Ta HaBuanmpHUX mporpam it 10-11
KJIaciB 3aKiajiB 3arajbHOI CepelHbOi OCBITH 3 (i3MKH (piBEHb CTaHAAPTY,
npodiIbHUI piBEHb) aBTOPCHKOTO KOJIEKTUBY Mia KepiBHULTBOM JlokTeBa B.M., 3
¢i3uku 1 actpoHOMii (piBeHb CTaHAApTy, NPO(DITFHUI PiBEHb) aBTOPCHKOTO
KOJIGKTUBY Tin kepiBHUOTBOM Jlsmenka O.l., 3aTBep[ykKeHHX Haka3zoM
MinicrepcTBa ocBiTh 1 Hayku Ykpainu 24.11.2017 Ne 1539 «[Ipo Haganus rpudy
MOH HaByansHUM TIporpamam 3 ¢i3uku i acTpoHoMii st yaHiB 10-11 xraciB ta
MOJIbCHhKOT MOBU 7Sl yuHiB 5-9 Ta 10-11 knaciB 3akmajiB 3araibHOi CEpeaHBOI
OCBITHY.

Marepian mporpaMu 30BHIIIHBOTO HE3AJIEKHOTO OIIHIOBaHHSA 3 (Di3WKH
MOMIIJIEHO Ha I'SITh TEMaTHYHUX ONOKiB: “Mexanika”, “MonekyniapHa ¢iznuka Ta
tepMonuHamika”, “Enexktpogunamika”, “KommBamns 1 xBmiai. Onruka”,
“Enementu Tteopii BimHOocHocTi. KBanroBa (ismka”, sKi, B CBOIO dHepry,
PO3MOIINICHO 32 KIIOYOBHMH €JIEMEHTaMH 3MICTy (i3UYHOTO CKIaJHHUKA KYpCy
«Diznka i acTpOHOMIs» JUTS 3aKJIa/liB 3aralbHOI CEpeHbOI OCBITH.

MeTa 30BHIIIHBOTO HE3AJICKHOTO OI[IHIOBAHHS 3 (DI3UKH MOJIATaE B TOMY, 00
OLIHWTH HABYAJIBHI JIOCATHEHHS YYaCHHKIB 3OBHIIIHBOTO  HE3AJIEKHOTO
OLIIHIOBAHHS:

- BCTaHOBIIIOBaTH 3B’SI30K MK SBUIIAMH HABKOJMIIHBOTO CBITY Ha OCHOBI
3HAaHHS 3aKOHIB (i3ukH, (QyHIAMEHTATBHUX (I3MYHUX EKCIIEPUMEHTIB Ta
nabopatopHuX (Hi3UIHUX JEMOHCTPAIliH 1 eKCTIEPUMEHTIB;

- 3aCTOCOBYBAaTH OCHOBHI 3aKOHM, NpaBWIIA, TOHITTS Ta MPHHIUIH, 10
BHUBYAIOTHCS B Kypci (Bi3UKH 3aKJIaIiB 3arajibHOI CepellHbOi 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, rpadidHNX, EKCIEPUMEHTAIEHIX, KOMOIHOBaHUX
TOIIIO);

- CKJIQJATH IUIaH MPaKTHYHHX il II0J0 BHKOHAHHS EKCIICPUMEHTY,
KOPUCTYBATUCS BHUMIPIOBAIBHUMH TpHjiagamMu, oOOJagHaHHIM, OOpOOIATH
pe3yabTaTH IOCTILKEHHS, Y TOMY YHCII 3 ypaxyBaHHSM TOXHOOK, poOuTH
BHCHOBKH III0JI0 OTPUMAHHX PE3yIbTaTiB;



- TIOsICHIOBAaTH
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MIPOCTHX

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

BUCHOBKH;

MPUCTPOIB,

MEXaHI3MIB Ta

- MPaBWJIBHO BU3HAYATH T4 BUKOPUCTOBYBATH OJUHHUIN (DI3MIHUX BEITHMYMH.

Ba3zoBwuii 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 TPaKTHYHO PO3ITI3HABATH MPOSIBU MEXaHIYHUX
Mexaniunnii pyx. Cucrema 3aCTOCOBYBATH: SIBUIL 1 TIPOLIECIB y IPHUPOIi 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.
IMepion i wacrora. JliniiiHa i
KyTOBa IIBHKOCTI.

JIOLIeHTpOBE MPUCKOPEHHS.
OcHoBH JuHaMiku. [Tepimii
3akoH Hprorona. InepmianbHi
cuctemu BiutiKy. [IpuHImn
BigHocHOCTI [aiminmes.
Bzaemopis Tin. Maca. Cua.
JonaBanus cui. pyruii 3akoH
Herotona. Tperiii 3akoH
HsroToHa.

I'paBitauiiini cuan. 3akoH
BCECBITHBOTO TSDKiHHA. CHaa
TsoKiHHA. PyX Tina mig gieto cumm
TspKiHHSA. Bara tina. HeparomicTs.
PyX IITY4HHUX CyITyTHHKIB.
ITepra kocMiyHa MIBUIKICT.
Cunu ipy>xHOCTi. 3akoH ['yka.
Cunu teprs. KoedinieHT TepTsi.
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, TPAEKTOPIsS, KOOPIAUHATA,
MePEMIllIeHHS, IUISX, IBUAKICTb,
MIPUCKOPEHHS, iHepIisl, iHepTHICTB,
Maca, Cuiia, Bara, MOMEHT CHJIH,
THUCK, IMITyJIbC, MEXaHi9Ha po0OoTa,
MOTYXKHICTh, KOC(iIlieHT KOPHCHOT
nii, KiHeTHYHA Ta MOTEHI[iaTbHA
€Hepris, Iepiox i 9acToTa.
IneanizoBani Moaeni: MaTepiaabHa
TOYKA, 3aMKHEHA CHCTEMA.
3aKoHHU, NPUHIUIIN:
3aKOHOMIPHOCTi KiHEMaTHKH;
3aKOHH auHaMiku HproToHa;
3aKOHHU 30€pEeKEHHS IMITYJIbCY 1
eHeprii, BCeCBITHHOTO TSDKIHHS,
T'yka, [Tackans, Apximena; yMOBU
PIBHOBAru Ta IJIaBaHHS TiJ;
TIPHHIMI: BiHOCHOCTI ["amines.
Teopii: ocHOBU KJIacHYHOT
MeXaHIKH

IIpakTHYHE 3acTOCYBAHHS
TeOPeTHYHOI0 MaTepiay:
PO3B’sI3aHHS OCHOBHOI 3a1aui
MeXaHiKH, pyX TiI IiJ Jiero omHiel
200 KiJIBKOX CHII, BiIbHE TaIiHHS,
PYX TPaHCHOPTY, CHAPSIB, IIAHET,
LITYYHHUX CYIYTHHUKIB; pIBHOBar
Tin, KK/ npocTux MexaHi3miB,
nepexava THCKy piguHaMH Ta
ra3amu, IJIaBaHHs TiJl, IPUHIMI Jii
BUMIpIOBATbHUX TIPUIAJIB Ta
TEXHIYHHUX IPUCTPOIB: TEpe3H,
JMHAMOMETp, CTpobocKoI,

MIPUKJIaH X IPAKTHIHOTO
3aCTOCYBaHHsI B TEXHilli,

* 32CTOCOBYBATH OCHOBHI HOHSTTS
Ta 3aKOHH, TIPUHIITH, IPAaBHIIA
MeXaHiKH, GOpMyIIH UL
BU3HAYCHHsI (HDi3UYHHUX BEIUYHH Ta
1X OJJMHHMIIb; MATEMaTUIHI BUPa3H
3aKOHIB 1 3aKOHOMIipHOCTEH
MEXaHIKH;

* BU3HAYaTH MEXi 3aCTOCYBaHHS
3aKOHIB MEXaHIKH;

* PO3PI3HATH BUIY MEXaHIYHOTO
PYXy;

* pO3B’sI3yBaTu:

1) po3paxyHKOBi 3aaui Ha
BHKOpPHCTAaHHS (opMyIT
MIPSIMOJIiHIHHOTO PIBHOMIPHOTO Ta
PIBHO3MIHHOT'O PYXiB, CEpeTHbOT
Ta MUTTEBOI IIBUJIKOCTI
HEepiBHOMIPHOTO PYXY,
PIBHOMIPHOTO PyXY IO KOJYy, PyXY
TiJa mij Ji€ro DOCTIHHOT CUIn
TSDKIiHHS: PIBHOMIpHUH Ta
PIBHONIPUCKOPEHHH MPSIMOJTiHIHHI
PYXH4; BiIHOCHHH pyX-,
PIBHOMIpHHIA PyX T10 KOJY; PyX TiX
i aiero ogHiel a00 KiMbKOX CHIL,
PYX 3B’SI3aHUX TiJI; YMOBH
pIBHOBAry Ta IJIaBaHHS TiJT;
BCECBITHE TSOKIHHS, 3aKOHU
Herorona, I'yka, ITackans,
Apximena; 30epeKeHHs IMITyIIbCy
i eHeprii;

2) 3amaui Ha aHaii3 rpadikiB pyxy
TiJI | BUSHAYEHHS 32 HUMU HOTO
mapamerTpis, . Ho0yoBy rpadika
3MIHU OJHIET BEIMYUHU 34
rpadikoM iHIIOf;

3) 3amaui, siki nependavaroTh
00poOKy Ta aHaNi3 pe3yIbTaTiB
€KCHEPHMEHTY, 300paKeHUX Ha

3




MOTEHLIaJbHA CHEeprisl. 3aKOH
30epeKeHHS eHeprii B
MEXaHIYHUX [IPOIecaXx.
[otyxHicts. Koedimient
xopucHoi xii. ITpocti MexaHizMH
EjieMeHTH MeXaHiKH piIuH Ta
rasiB. Tuck. 3axon ITackais miis
pinuH Ta rasiB. ATMochepHHit
TUCK. THCK HepyXoMoi piiuHI Ha
JTHO 1 CTIHKH HOCYIMHH.
ApximenoBa cuma. YMoBa
TUIABAHHS TLIL

6apoMeTp, MAaHOMETP, KYJIbKOBHIA
M IITATHAK, HACOC, BAXK1JIb,
CHOJIy4eHi TIOCYIUHH, OJIOKH,
MOXMUJIA TUIOLIMHA, BOAOMPOBIJ,
ITI03, T1paBIivHui Ipec, HACOCH.

(oTo 200 cXeMaTHYHOMY PHCYHKY;
4) xombiHoBaHi 3a1a4i, 11t
PO3B’SI3yBaHHS SKUX
BUKOPUCTOBYIOTBCS HOHSATTS i
3aKOHOMIPHOCTI 3 KiJIBKOX
PO3ILITIB MEXaHIKH.

MOJIEKYJISAPHA ®I3UKA I TEPMOJMHAMIKA

OCHOBH MOJIEKYJISIPHO-
KiHeTnuHoi Teopii. OcHOBHI
TOJIOXKEHHSI MOJICKYJIAPHO-
KiHeTHYHOI Teopii Ta IX mocminHe
OOIPYHTYBaHHSL.

Maca i po3mip mosnexyin. Crana
Asorapo. CepenHs KBaJpaTHIHA
HIBUAKICTh TEIIOBOTO PyXy
MOJICKYIL.

Ineansuuii ra3. OcHoBHE
PIBHSIHHS MOJICKYJIIPHO-
KiHETHYIHOI Teopil i1eaqbHOro
razy. Temneparypa Ta ii
BuMiproBanHs. [1Ikana
a0COJIOTHHUX TEMIIEpaTyp.
PiBHSIHHSA CTaHY iZ€anbHOTO rasy.
I3ompouecu B razax.

OCHOBH TePMOJAMHAMIKH.
TenoBuit pyx. BHyTpinmms
eHepris Ta crocodu ii 3MiHu.
Kinbkicts Termtoru. IIutoma
TETUIOEMHICTh pedoBHHN. PoboTa
B TEPMOJIMHAMIlli. 3aKOH
30epeKeHHs EHepril B TEIUIOBUX
npouecax (Tnepuit 3aKoH
TEPMOJUHAMIKH). 3aCTOCYBaHHS
HEpIIOro 3aKOHY TePMOJIMHAMIKH
10 i3omporneciB. AniabaTHui
nponec. HeoGopoTHicTb:
TemoBux nporecis. [Tpuniwn aii
TerutoBux ABUryHis. KoedimieHt
KOPUCHOI JIii TeTIOBOro IBUTYHA i
HOro MakCHMasbHe 3HAYCHHSI.
Exonoriuni Hacaiakuy mii
TEIUIOBUX MAIIHH.

BuacruBocri 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 IPAKTHYHO
3aCTOCOBYBATH:

SlBuma i mpouecu: 6pOyHIBCHKHUI
PyX, audy3is, CTUCHEHHS ra3iB,
THCK Tra3iB, IPOIIECH TEIIO0OMIHY
(TerIONPOBIAHICTH, KOHBEKIIiS,
BUIIPOMiHIOBAaHHS), BCTAHOBIICHHS
TEIUIOBOI PiBHOBArH,
HEOOOPOTHICTH TEIUIOBHX SIBHIL,
arperaTHi IIepeTBOPEHHS PEUOBHHY,
nehopmaltist TBepauX Tif,
3MOYyBaHHSI, KAIJISIPHI SBUIIA
TOIIO.

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

OCHOBHI NOHATTS: KiIBKIiCTh
pedoBuHH, cTana ABOraipo,
MOJISIpHA Maca, CepeIHs
KBaJpaTHYHA MBUIKICTH TEIIOBOTO
PYXY MOJIEKYI, TEMIIEpaTypa, TUCK,
00’€eM, KOHIIEHTpaLis, TYCTHHA,
TeI000MiH, po0oTa, BHYTPILlIHS
€HEepris, KiJbKICTh TeIUIOTH,
ajliabaTHHMI TIporiec, i3omporecy,
[IMTOMA TEIIOEMHICTh PEYOBHHH,
[IMTOMA TEIIOTA [IABJICHHS,
MTUTOMA TEIIoTa IapOy TBOPEHHS,
MTHUTOMA TEIIOTa 3rOPSIHHS MaJINBa,
MMOBEPXHEBA EHEPris, Cuila
[TOBEPXHEBOTO HATATY,
[IOBEPXHEBHUI1 HATST, HACHYECHA Ta
HEHACHYeHa apa, BiJIHOCHA
BOJIOTICTh TTOBITpS, TOYKA POCH,
KPHCTAJIiuHi Ta aMopdHi Tina,
aHI30TPOITiSI MOHOKPHCTAIIB,
Mpy>kKHa 1 IlacTi4Ha Aedopmarii,
BUJIOBXKCHHSI, MEXaHI4Ha HaIpyTa.
IneanizoBaHi Mogei: ineansHuit
ras, iicaJibHa TEIUIOBA MAIlIMHA.
3aKoHM, NPUHLIMIIU TA MeXKi
iXHBOI'0 32CTOCYBAHHSI: OCHOBHE
PIBHSHHSI MOJICKYJIAPHO-KiHETHYHOI

PpO3ITi3HABATH MPOSIBU TEIUIOBHX
SIBUIL 1 TIPOLIECIB y TIPUPO/II Ta X
[PaKTUYHE 3aCTOCYBAHHS B
TEeXHIIli, 30kpemMa audys3ii,
BUKOPUCTAHHS CTUCHEHOTO rasy,
3MIHH BHYTPILIHBOT eHepril
(arperaTHOroO CTaHy PEYOBHHN),
BUJIIB TEIUIOOOMIHY, SIBUIIA
3MOYyBaHHS Ta KaMiJSIPHOCTI,
Ppi3HUX BUIIB Aedopmarii,
BJIACTUBOCTEH KPUCTAJIB Ta 1HIIHX
MarepiaiiB y TeXHili i MpuUpoi,
CTBOPEHHS MaTepianis i3
3a/IJaHFMH BIIaCTUBOCTSIMH,
3a4CTOCYBaHHS TEIUIOBUX JABHIYHIB
Ha TPaHCIIOPTi, B EHEPreTHILi, ¥
CIJIbCBKOMY TOCIIO/IAPCTBI, METOIU
npodinakTuku i 60poTHOH i3
3a0pyIHEHHSIM HaBKOJHIIHEOTO
MPHPOAHOTO CEPEIOBUIIIA;
3aCTOCOBYBATH OCHOBHI MOHATTS
Ta 3aKOHH, IPUHIIUITH, IPaBHIIa
MOJIEKYJISIPHOT (i3UKH Ta
TEPMOAMHAMIKH, (HOPMYJIIH IS
BH3HAYCHHsI (Di3MYHHX BEIUYHH Ta
1X OJJMHMIIb; MATEMATUYHI BHPa3H
3aKOHIB MOJICKYJIAPHOT (Di3HKH Ta
TepMOJMHAMIKH; BU3HAYATH MEXI
3aCTOCYBaHHS 3aKOHIB
MOJIEKYJISIPHOT (hi3UKH Ta
TEPMOJIMHAMIKH; PO3Pi3HATH:
arperaTHi CTaHW PEYOBHHHY,
HACHYCHY Ta HCHACHYCHY Iapy,
KPHCTAJIIUHI Ta aMOpQHi Tina;

*  pO3B’A3yBaTH:

1) po3paxyHKOBi 3a/1aui,
3aCTOCOBYIOUH (DYHKI[IOHAIIBHI
3aJISKHOCTI MK OCHOBHHMH
(I3MYHIMH BEIMYMHAMH, HA!
PIBHSIHHS MOJICKYJIAPHO-
KIHETHYHOI Teopil ieaqbHOro
razy, 3B’sI3Ky MiJK Macolo rasy i
KIUJTBKICTIO MOJICKYJI; 3aJIC)KHICTh
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[1naBieHHs i TBEpAHEHHS TiJ.
IuToMa TeruIoTa IJIaBICHHS.
Temiota 3rOpsiHHS MAJINBa.
PiBHSIHHS TEIUIOBOTO OallaHCy IS
HaNMpPOCTIMINX TEIIOBHX
IIPOIIECiB.

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

Teopil iIealbHOTO Ta3y,, PIBHSHHSI
CTaHy ifeaabHOro rasy, ra3oBi
3aKOHH, MEPIINil 3aKOH
TEPMOJUHAMIKH, PIBHSHHS
TEIUIOBOTO OaJlaHCy.

Teopii: ocHOBH TepMOJUHAMIKHU Ta
MOJIEKYJISIPHO-KIHETHYHOT Teopil.
IIpakTu4He 3acTOCYBAHHSA
TeOPeTHYHOr0 MaTepiaxy: okpemi
BUINAJIKU PIBHAHHA CTaHY
ijeabHOTO Ta3y Ta ixHe
3aCTOCYBaHHS B. TEXHilli,
BUKOPUCTAHHS CTUCHEHOTO Ta3y Ta
TEIUIOBUX MAIIWH, sBUIIA TU]y3ii,
KUITIHHS 1111 301IBIIEHUM THCKOM,
TepMivuHa 00poOKa MeTaiB,
MeXaHIYHi BIACTUBOCTI Pi3HHUX
MarepianiB Ta BAKOPHCTAHHS
HPY>KHUX BIACTHUBOCTEH TiJl Y
TEXHIL[l TOIO; IPUHIMIT JIiT
BUMIpIOBAJBHHX TIPUJIAJB Ta
TEXHIYHUX MPUCTPOIB: KaTOPUMETP,
TEePMOMETD, ICHXPOMETP, TEILIOBA
MalinHa (TeIUIOBi ABUTYHH, IIapoBa
il ra3oBa TypOiHH).

THCKY ra3y BiJ KOHLEHTpaLii
MOJIEKYJT i TEMIIEpaTypH;
BHYTPILIHIO €HEPTiI0
OJJHOATOMHOTO T'a3y; 3aJIeXKHICTb
T'YCTHHH Ta THCKY HACHYEHOI Iapu
BiJI TEMIIEPATypH; PiBHSHHS CTaHy
iZleabHOTO rasy, ra3oBi 3aKOHH;
po6OTy TEPMOIMHAMIYHOTO
MIPOLIECY, NMEPILUIi 3aKOH
TePMOJMHAMIKHU; PiBHIHHS
TEIUIOBOro OasaHcy; Ha
[IOBEPXHEBI Ta KaI/LIPHI SIBUIIA,
npyxHy aedopMariiro Tii,
BiJTHOCHY BOJIOTICTb NOBIiTPS;

2) 3ajmaui Ha aHawi3 rpadikiB
i30mporieciB Ta moOymoOBY iX y
PI3HHX CHCTEMax KOOPJHHAT;
o0urciIeHHs 3a TpadikoM
3aJIeKHOCTI TUCKY Ta3y Bix HOro
00’eMy; poOOTH, BUKOHAHOT Ta30M;
aHati3 rpadikiB TEIUIOBHUX
MPOLIECIB; aHAIT3 [iarpamMu
PO3TSraHHs METAJIB;

3) 3ajmaui, sKi nepeadavaroTh
00poOKy Ta aHaJi3 pe3yabTaTiB
EKCIEPHMEHTY, 300paKeHUX Ha
(oTo abo cxeMaTHIHOMY PHCYHKY;
4) xomGiHOBaHi 3a1aui, st
PO3B’sI3yBaHHS SKHUX
BHKOPHCTOBYIOTBCS HOHSITTS 1
3aKOHOMIPHOCTI 3 KIJIbKOX

PO3IiITiB
EJEKTPOJAUHAMIKA
OCHOBH €JIEKTPOCTATHKH. 3HAaTH, MOSICHIOBATH 1 MPAKTHYHO * PO3ITi3HABATH MPOSIBU
Enextpuunnii 3apsaz. 3akoH 3aCTOCOBYBATH: €JIEKTPOMATHITHUX SBUIIT i

30€peKEeHHS €IEKTPUYHOTO

3apsiay. 3akoH Kysnona.
Enextpuune none. HanpysxeHicts
leleKTprugHOro ot [IpruHImI
Cyneprno3uLii mois.
ITpoBigHNKY Ta Ai€TEKTPUKU 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.
[ETeKTpOeMHICTB MII0CKOTO
KOH/IeHcaTopa. 3’ €THaHHs
KoHzeHcaTopiB. Exepris
€JIEKTPUYHOTO MOJISL.
3akoHu nocriifHoro cTpymy.
Enextpuunuii ctpym. YMoBu
liCHYBaHHSI IOCTIHHOTO

SIBuINA i mpouecu: enexTpusaris,
B3a€MOIisl 3apsI/PKEHUX TiJI, 1BA
BUJIU SJICKTPHYHUX 3apsiiiB, BiIbHI
HOCI1 3apsi/IiB y NPOBiTHUKAX,
MOJISIPHU3ALlis IETCKTPUKIB, s
€JIEKTPUYHOTO CTPYMY, €IEKTPOIIi3,
TEPMOEJIEKTPOHHA eMicis, i0Hi3aris
rasiB, MarHiTHa B3a€MOJIIS,
ICHYBaHHsI MarHiTHOTO IOJIS 3eMJIi,
€JICKTPOMATHITHA IHITYKIIis Ta
CaMOIHYKIIisl TOIIO.
@ynaamenTaabHi qocmiam: 1.
Kysona, Modde-Mimmikena, E.
Owma, X. Epcrena, A.-M. Amnepa,
M. Qapanes.

OCHOBHI NOHATTS: €IEKTPUYHUI
3apsif, eleMEHTapHHIT 3apsif,
€JIEKTPOCTATUYHE T10JIE,
HaIpYKEHICTb, JiHii HATPY>KEHOCTI
(cumoBi miHiT), IPOBITHUKH Ta
JUCICKTPUKH, JiCIEeKTPHYHA

MIPOLIECIB y IPUPOI Ta 1X
MIPaKTHYHE 3aCTOCYBAaHHs B TEXHilli,
30KpeMa eJIeKTPOCTaTHIHHI
3aXHCT, BUKOPHCTaHHS MPOBITHUKIB
Ta 130J1TOpiB, KOHJEHCATOPIB, Aii
CJICKTPUYHOTO CTPYMY,
BUKOPHCTAHHS MarHITHUX
BIIACTUBOCTEH pEUOBHHHU,
@JICKTPOJIi3y B TEXHIl (10OyBaHHS
YUCTUX METAiB, raJIbBaHOCTET s,
TaJIbBAHOIUIACTUKA),
€JICKTPOMATHITIB €JIeKTPOABHTYHIB,
KOTYIIOK iHyKTUBHOCTI,
KOHJICHCATOPIB;

* 3aCTOCOBYBATH OCHOBHI MOHSTTS
Ta 3aKOHH, TIPUHLUITH, TIPaBHIIA
@JICKTPOAUHAMIKH, (hOPMYIH JULL
BU3HAa4YCHHS (DI3MYHMX BEINYMH Ta
X OAMHMIIB; MATEMaTHYHI BUpa3n
3aKOHIB EIEKTPOANHAMIKH;

* BU3HAYaTH MEXi 3aCTOCYBaHHS
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enekTpuyHOro cTpymy. Cnia
cTpyMy. 3akoH OMa a71s IUITHKA
kora. Omip MPOBiTHUKIB.
[MocsigoBHE Ta mapajeibHe
B’€THAHHS POBIIHUKIB.
[EnextpopymiiiHa 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 BiJ
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.
[EnexTpu4Huii cTpym y
HamiBIpOBiAHUKaX. BiacHa Ta
ITOMIIIIKOBA €JIeKTPOIPOBIIHICTh
[HaITiBIIPOBITHUKIB. 3aJIeXKHICTh
OTIOpY HaMiBIIPOBITHUKIB BiJl
remreparypu. EnexTponHo-
[TipKOBHIT TIepexiz.
HamiBnpoBiqHUKOBUI 1101
[TpansucTop.

MarHitHe moJe,
eJIeKTPOMAarHiTHA IHAYKIis.
Bzaemonis ctpymiB. MarnitHe
mosne. MarnitHa ingykiis. Cuna
IAmriepa. Cuita Jlopenna.
MarsiTHi BIaCTHBOCTI pEYOBHH.
IMarsiTHa MPOHUKHICTS.
[depomMarHeTHKH.

Marnitauii notik. SIBuie
€JIEKTPOMATHITHOT iHAYKILii. 3aK0H
€JIEKTPOMArHITHOT 1HAYKIIii.
[IpaBumo Jlenma. SBuine
caMoiHayKUii. [HAyKTHBHICTB.
[EHeprist MarHiTHOro MOJIs.

MPOHUKHICTh PEYOBHHH, pOOOTa
CHJI €IEKTPOCTATHYHOTO II0JIS,
MOTeHIIabHA SHEePris 3apsIy B
€JNEKTPUYHOMY I10JIi, TOTEHIIa;
Pi3HUIS IOTEHIIANIB, HANIPYTa,
€JIeKTPOEMHICTbD, CHEpris
3apsPKEHOr0 KOHAGHCATOpa, CHIIa
CTPyMy, €IeKTPUIHHUIL OIIip,
€NIeKTpOopYIIiiiHa cuia,
HaJMpPOBIAHICTh, BaKyyM,
TEPMOCJIEKTPOHHA €MICisl, BIacHa
Ta JIOMIIIIKOBA MPOBITHICTH
HAaMiBIPOBIIHHUKIB, EIEKTPOHHA
MPOBITHICTh METAIB, JUCOLIALIS,
XIMIYHU €KBIBaJICHT, 10Hi3aLlis,
pexkoMOiHaILis, m1a3ma,
HECaMOCTIHHHH 1 CAaMOCTIHHMIA
PO3psIaM, MarHITHA iHAYKIIis, CHIIa
Awmmepa, cita Jlopenia, MarHiTHa
MPOHUKHICTh, €ICKTPOMAarHiTHa
IHAYKLis, IHAYKUIHHAT CTpYM,
marsiTHui notik, EPC iaykuii,
€JICKTPOMAarHiTHe MoJe,
CaMOIHIYKIIis, iIHQyKTHBHICTE, EPC
CaMOIH/YKIIii, €HEprisi MArHITHOTO
TOJISI.

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

3axoHN, MPHHIMIN, TPABHJIA,
rinore3u: 3aKOHU 30€pEKEHHS
eJIeKTpUYIHOTrO 3apsny, Kyiona,
Owma (JuIst TUISTHKH Ta TIOBHOTO
€JIEKTPUYHOTro Kona), JxoyJs-
Jlenna, enektponi3y,
€JIeKTPOMArHiTHOI 1HTYKIIi;
MPUHIIMI CYNEPIIO3HULIT
€JIEKTPUYHHUX IOJIB; MIPaBUIIa:
CBepAINKa (TIPaBOro TBUHTA), JiBOT
pyku, Jlenna; rinoteza Ammnepa,
rimore3a MakcBeria.

Teopii: ocHOBH KJIaCHYHOT
€JIEKTPOHHOT Teopii, Teopii
€JIEKTPOMArHiTHOTO MOJIS.
IIpakTHYHE 3acTOCYBAHHS
TEOPeTHYHOI0 MaTepiay:
BHKOPHUCTAHHSI €JIEKTPOCTATHYHOTO
3aXHCTY, 130JIATOPIB Ta
MPOBITHHKIB, KOHJICHCATOPIB, Jil
CJICKTPUYHOTO CTPYMY, 3aKOHIB
CTpYMY I PO3PaxyHKy
ENeKTPUIHHUX KiJl, eTeKTPOIi3y,
IUIa3MHM, B TEXHILIl, BUIIB
CaMOCTIHHOTO PO3pAAY, PyXy
CJICKTPUYHNUX 3apsAiB B
EIEKTPUIHOMY 1 MarHITHOMY

3akoHiB Kynona ta Oma;

* PO3PI3HATU: NPOBITHUKH i
JIieTeKTPUKY, TIOJISPHI I HeMoJIsIpHi
IIieJIEKTPHUKH, BUAU MAarHETHKIB,
HecaMOCTiIHUI 1 caMOoCTiHHHI
pO3psiau B rasiax, BIACHY Ta
JIOMIIIIKOBY TPOBIHICTh
HAIiBIIPOBIIHUKIB;

* IOPIBHIOBATH BIIACTUBOCTI
MArHITHOI'O TIOJIS,
@JICKTPOCTATUIHOTO Ta BHXPOBOT'O
CJICKTPUYHUX IIOJIiB;

*  pO3B’A3yBaTH:

1) po3paxyHKOBI 3aj1ad4i, IO
BUMAararoTh 3aCTOCYBaHHS
(YHKIIOHAIBHUX 3aJIEKHOCTEI MiX
OCHOBHUMH (i3HIHIMH
BEJIMYMHAMH, Ha: B3a€EMOJIII0
TOYKOBHMX 3apsi/iB(3aCTOCYBaHH
3akoHy KyiioHa); Hanpy»keHicTh
TI0JIS1 TOYKOBOTO 3apsiLy, POBiJHOT
KyJIi, IPUHIHI CYIEPIIO3HLIIT; Iif0
@JICKTPUYHOTO TI0JIS Ha 3apsiJ;
@JICKTPOEMHICTB IIIIOCKOTO
KOHJICHCATOPa, 3 €ITHAHHS
KOHJICHCATOPIiB, CHEPTit0
3apsHKEHOr0 KOHICHCATopa;
PO3paxyHOK €JIeKTPUUHUX Kil (Y
T.4. 3MilIaHUX 3’ €THAHb
TIPOBITHYKIB) i3 BUKOPHUCTAHHIM
3aKkoHiB OMa; poOoTy, HOTYKHICTh
Ta TETUIOBY JIif0 €NEKTPUIHOTO
CTPYMY; TIPOXOJKSHHS
CJIEKTPUYHOTO CTPYMY 4epe3
@JICKTPOJIITH; BU3HAYCHHS HAIPSIMY
Ta MOZYJIS BEKTOpa MarHiTHOL
IHAYKLIi; cuin AMnepa, CUIi
Jlopenna, EPC ingykuii B pyXoMux
NIPOBITHHKAX, HA 3aKOH
enexTpoMartitHol inaykuii, EPC
CaMOIHJYKIIi1, eHePTil0 MarHiTHOTO
TIOJISt TIPOBIJTHUKA 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, 300paCHHIX Ha
(hoTo 200 CXeMaTHYHOMY PHCYHKY;

4) xomOiHOBaHI 3a1au4i, At
PO3B’sA3yBaHHS SIKHX
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TIOJISIX, MArHITHUX BJIACTHBOCTEH
PEYOBHHH TOIIO; TIPUHINII [ii
BUMIpIOBAJIBbHHX TIPUIAJIB Ta
TEXHIYHHUX MPUCTPOIB:
€JIEKTPOCKOIL, eITeKTPOMETD,
KOHZIGHCATOP, [DKEepelia CTpyMy
(akyMmyusTOp, rajgbpBaHiuHUI
€JIEMEHT, TeHepaTop),
€JIeKTPOBUMIPIOBAIbHI IIPHIAIH
(amnepmeTp, BOJIBTMETD),
CIIO’KHBaYi CTpyMy (IOBUTYHH,
PE3HCTOP, eNeKTPOHArpiBabHi
MPUIIa M, TUIaBKi 3a001KHUKH,
peocTartH), eI1eKTPOHHO-IIPOMEHEBa
TpyOKa, HalliBIPOBITHUKOBI
HPHJIAJH, EIEKTPOMATHITH,
Ty9HOMOBEIIb, SJIEKTPOANHAMIYHHI
MiKpO(OH.

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

* CKJIaJlaTH IIaH BUKOHAHHS
€KCIIEPUMEHTIB, pOOOTH 3
BUMIPIOBAJIbHUMH NIPHJIAIAMH Ta
TPUCTPOSIMH, 30KpeMa
@JICKTPOCKOIIOM, EJIEKTPOMETPOM,
KOHJICHCATOPaMH, JUKEPEJIaMU
CTpyMy, IIEpEeTBOPIOBAUYaMH
CTpyMy, MPHJIAaMH IS
BUMIPIOBaHHS XapaKTEPUCTHK
CTPyMYy, CIIOKHBaYaMH CTPyMy,
€JICKTPOMArHiTOM, COJICHOTIOM;

* pOOUTH y3araJlbHEHHs 1010
HOCI{B €IIeKTPUYHOTO 3apsay B
PI3HUX CepeloBHUIaX; MarHITHAX
BJIACTUBOCTEH PI3HUX PEYOBHH.

KOJIMBAHHS 1 XBWJIL. OIITHKA

MexaHiyHi Ko1MBaHHS i XBUJI.
KonuBanbuuii pyx. Binbui
MeXaHIYHi KOJMBaHHS:
TapMOHIYHI KOJTHBAHHSI.
3MileHHs, aMIUTITY 3, Iepio/,
gacToTa i (haza rapMOHIYHHX
KoJmBaHb. KoJIMBaHHS BaHTaXY
Ha npy>xuHi. HUTSHUI MasTHUK,
TiepioJ]] KOJIMBaHb HUTSHOTO:
MasiTHHKA.

TlepeTBOpeHHs eHepril mpu
rapMOHIYHHX KOJIMBaHHSIX.

BumyieHi MmexaHi4Hi KOJIUBaHHSL.

SIBuie pezoHaHCy.

TommpeHHs KONMBaHb y
MPYXKHUX CEPEIOBHIIIAX.
IonepeyHi Ta HO30BXKHI XBUIII.
JloBxkuHa XBUIII. 3B'SI30K MiXk
JIOBYKMHOIO XBHJII, MIBUKICTIO 1T
MOUIMPEHHS Ta TIEPioIOM
(4acToToro).

3ByKoBi XxBui. LIIBHAKICTE 3BYKY.

I'yuHicTh i iHTEHCHBHICTB 3BYKY.
Bucora ToHy i TeMOp 3BYKY.
Indpa- Ta ynpTpasByKH.
EnexktTpoMardiTHi koamBaHH1 i
XBHIi. BinbHi enekTpoMarsiTHi
KOJIMBaHHS B KOJHUBAJIEHOMY
KoHTYypi. [lepeTBOpeHHs eHeprii B
KOJIMBAJIbBHOMY KOHTYpi. BracHa
9acToTa i mepion
@JICKTPOMATHITHUX KOJIHBAHb.
Dopmyna Tomcona. Bumyrieni
CJICKTPUYHI KOJUBAHHS.

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

3HaTH, NOSACHIOBATH 1 IPAKTUYHO
3aCTOCOBYBATH:

SIBuIna i mpouecu: KOIUBAHHS
Tilla Ha HUTLI Ta IPYXKUHI,
PE30HAaHC, MOUIMPEHHS KOJIUBAHb Y
MIPOCTOPI, BiTOMBAHHS ;XBHIIb,
MPSIMOJTiHIF{HE TOLIMPEHHS CBITIIA B
OJIHOPITHOMY CEepEOBHILI,
YTBOpEHHS TiHi Ta MiBTiHI, MicsA4YHI
Ta COHSAYHI 3aTEMHEHHS,
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 MO3/I0BXKHI XBHII,
JOBKHHA XBIJIi, IIBUJIKICTH 3BYKY,
TYYHICTb i IHTEHCUBHICTb 3BYKY,
BHUCOTa TOHY, TeMOp 3BYyKy, iH(pa-
Ta yJIbTpa3BYK, BiJIbHI Ta BUMYIICHI
€JIEKTPOMArHiTHI KOJIMBaHH,
KOJIMBAJIbHUI KOHTYD, 3MIHHUI
CTpyM, JIit04i 3HAYEHHS HalpyTH

i CHJIM CTpyMy, aKTHBHHIA,
IHIYKTUBHUH Ta EMHICHHIT OTIOpH,
poborta i MOTY>KHICTh 3MIHHOTO
CTPyMy, PE30HAHC, aBTOKOJIMBAHHS,
aBTOKOJIMBAJIbHA CHCTEMA, TTepioJ
(gacroTa) BiJIbBHUX
€JIeKTPOMATHITHUX KOIUBAHb B
CJICKTPUYHOMY KOHTYpi,

* PO3Mi3HABATH IPOSIBU
KOJIMBAJIbHHUX 1 XBHJIBOBUX
(30KpeMa CBITIIOBHX) SIBHIII i
MPOLIECIB y MPUPOI Ta iX
[PaKTUYHE 3aCTOCYBAHHS B
TEXHIIIi, 30KpeMa HOIHUPEHHS
MONEPEYHHX 1 TTO3/I0BXKHIX XBUIIb,
MPaKTUYHE 3aCTOCYBAHHS
3BYKOBHX Ta yJIbTPa3ByKOBHUX
XBWJIb Y TEXHIIll, BAKOPUCTAHHS
€JIeKTPOMArHiTHOr O
BUINPOMIHIOBAHHS Pi3HUX
Jiana3oHiB, 3aCTOCYBaHHS SIBHIIL
inTepdepenuii, mupakuii Ta
ToNSIpU3aliii CBiTIIa, BAKOPUCTAHHS
JIHIHYAaCTHX CIIEKTPIB;

* 3aCTOCOBYBATH OCHOBHI ITOHSTTS
Ta 3aKOHU JUISL KOJMBAIBHOTO PYXY
1 XBUJIBOBHX TIpOIIECiB, popmym
JUISl BU3HAUCHHS (Di3M4HUX
BEJIMYMH Ta 1X OJIMHUIIb;
MaTeMaTHUYHi BUPa3H 3aKOHIB;

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

* OPIBHIOBATH OCOOJIMBOCTI
KOJIMBaHb Ta XBUJIb Pi3HOT
MIPUPOJIH, CIIEKTPH
BUIPOMIHIOBAHHSI T MIOTJIMHAHHS,
* PO3PI3HATHU: TONEPEUHi Ta
MO310BXHI XBHJIi,
BUIPOMIHIOBaHHS Pi3HUX
Jiana3oHiB;

* pO3B’sI3yBaTH:

1) po3paxyHKoOBi 3amaui,
3aCTOCOBYIOUH (DyHKITIOHAIbHI
3aJICKHOCTI MK OCHOBHUMH
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Enextpuunuii pe3oHaHc.
Tpaunchopmatop. [Tpuniun
nepezadi elneKTpoeHeprii Ha
BEJIMK] BifcraHi.
EnextpomarsiTHe mose.
EnextpomarHiTHi XBUIi Ta
MIBUAKICTb 1X nomupenHs. [llkana
@JICKTPOMATHITHUX XBHIIb.
BracTHBOCTI €71€KTPOMAarHiTHOTO
BUIPOMIHIOBaHHS Pi3HUX
Jiama3oHiB.

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

3aKkoHH BiOMBaHHS CBITIIA.
ITob6ynoBa 300paskeHp, sKi 1ae
IUIOCKE A3€PKao.

3aKOHH 3aJIOMJIEHHS CBITIIA.
AO6couroTHHI 1 BiTHOCHHUH
HOKa3HUKH 3aoMiIeHHs. [ToBHe
BijOMBaHHs.

Jlinza. OnTH4Ha CHIa JIH3M.
®DopMyJia TOHKOT JTiH3H.
ITo6ynoBa 300pakeHs, sKi 1ae
TOHKa JIiH3a.

InTepdepenuis cpitia Ta 1i
MIPaKTUYHE 3aCTOCYBAHHSI.
Jndpaxmis ceitna. Jndpaxmiini
IPaTKM Ta IX BUKOPHCTaHHS IS
BU3HAYCHHS JOBXHHH CBITIIOBOT
XBUJIL.

Jucnepcis ceitia. Henepepsuuit
1 JIIHIHYAaTHH CIIEKTPH.
CreKxTpanbHAi aHai3.
Tonspuzanis cBiTia.

CNEKTPUYHHUIT PE30HAHC, 3MIHHHUIHA
eNeKTpUYIHHUIT CTpyM, KoedirieHT
TpaHcopMarii, eleKTpOMarHiTHI
XBHWJII, ONTHYHA cHJIa Ta GOKyC
JIH3H, TOKA3HHUK 3aJJOMJICHHS;
MIOBHE BiIOMBaHHS, [Kepena
KOI'€PEHTHOT'O BUIIPOMiHIOBaHHSI,
iHTepdepeHis, muppaxmis,
JCIIepCis, MOJSPU3ALLisl CBITIA.
IneanizoBani mozei:
MaTeMaTHYHUH (HUTSHHN)
MAasITHHK, i7IeajIbHA KOJIMBaIbHUAN
KOHTYD.

3aKoHH, NPHHIUIH: PIBHSHHS
HE3aTyXal0YnX rapMOHITHUX
KOJIMBaHb, 3aKOH MPSMOJIHIHOTO
MIOIIMPEHHS CBIiT/Ia B OHOPiTHOMY
CepeIOBHIL|, He3aJIeKHOCTI
MOIIUPEHHs, CBITIIOBHX MyYKiB,
3aKOHHM BiJOMBaHHS Ta 3aJIOMIICHHS
XBHUJIb, YMOBH BHHHUKHEHHS
iHTephepeHIIITHOr0, MAKCHMYMY Ta
MiHiMyMy; npuHIUn I fofirenca,
npuHuun Jomiepa.

Teopii: ocHoBH Teopii
€JIEKTPOMArHiTHOTO MOJISL.
IIpakTH4He 3aCTOCYBAaHHS
TEOPEeTHYHOI0 MaTepiay:
nepezaya eJeKTpUIHOI eHeprii Ha
BiZIcTaHb, epenada indopmarii 3a
JIOTIOMOT'0I0 €JIEKTPOMATHITHUX
XBHJIB, paJIioJIOKaIlis,
BHUKOPHCTAHHS €IeKTPOMArHITHOTO
BUIIPOMIHIOBAHHS Pi3HHX
Jliama3oHiB, 3aCTOCYBaHHS SIBUI
iHTepdepenmii, mudppakuii Ta
MOJISIPU3ALIT CBIT/IA, BAKOPUCTAHHS
JHIAYaTHX CHEKTPIB,
CIEKTPaJIbHUIT aHaITi3; MPHHIMIT il
BHUMIPIOBAJIbHUX TIPHJIAJIB Ta
TEXHIYHUX IPUCTPOIB: FEHEPATOP
Ha TPaH3KCTOPI, FeHEPaTOP
3MiHHOTO CTPyMy, TpaHc(hopmMarop,
HaifnpocTimmii pagionpuiimMady,
OKyJIsIpH, (hoToamapar,
MpOeKUiHMIT anapar, Jyma,
MIKPOCKOTI, CBITJIOBOJI,
CIIEKTPOCKOII.

(hi3MYHUME BETMYUHAMH, Ha:
3aJIeKHICTh Nepioy BIACHUX
KOJIMBaHb BiJl ITapaMeTpiB
CHCTEMH; 3aKOH 30epe:KEeHHs
eHeprii B KOJIMBaIbHOMY TIpOLeci;
TapMOHIYHI KOJIMBaHHS, JOBKHHY
XBHJIi; 3aKOHH T€OMETPUYHOL
ONTHKY, (GOPMYITy TOHKOI JIH3H;
iHTepdepeHIio Ta quppaxiito
cBiTiIa; Tpancdopmarop;

2) 3anadi Ha aHaui3 rpadikis
He3aTyXalo4ux (TapMOHIYHUX) Ta
3aTyXarO4uX KOJIMBaHb,
3aJIOKHOCTI aMILTITy 1
BHUMYLIEHNX KOJIMBAHb Bijl YaCTOTH
30BHIIIHBOI MEPIOTMIHOT CHIIH,
300pa’KeHHs X0y CBITJIOBHX
IIPOMEHIB Ha MEXi IBOX IPO30PUX
CepeIoBHILL; 300paXKeHb,
OTPUMAHUX 3a IOIOMOTOI0
IUIOCKOTO Ji3epKajia Ta TOHKOL
JIH3H;

3) koMmOiHOBaHi 3a1a4i, s
PO3B’A3yBaHHS SKHUX
BUKOPUCTOBYIOTBCS HOHSTTS 1
3aKOHOMIPHOCTI Pi3HHX PO3JUIB
biznkw;

4) 3apaui, sKi nepepdayaTh
06poOKy Ta aHaJI3 pe3ybTaTiB
EKCIIepHMEHTY, 300pakeHHIX Ha
(hoTto abo cXeMaTHYHOMY PUCYHKY;
* CKJIAJJATH IUIaH BUKOHAHHS
JIOCITi/IiB Ta €KCIIEPHMEHTIB,
po0OTH 3 BUMipIOBAIbHUMH
MIPUIaJaMH Ta IPHCTPOSIMH,
(30KpeMa, TiIOM Ha HUTI),
reHepaTopoM Ha TPaH3HUCTOPI,
TpaHcHOpMaTOPOM, JKEpesIaMi
CBITJIa, INIOCKUM J3€PKaioM,
JIIH3010, IPO30POI0
IUIOCKOMapaIebHOIO MIACTHHOIO,
JIPaKIifHIMH TpaTKaMH.

KBAHTOBA

®I3UKA. EJIEMEHTH TEOPIi BLTHOCHOCTI

EJsiemeHTH Teopii BiTHOCHOCTI.
[puHimnu (moctynati) 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, i30TOIH, BTpaTa

- PO3Mi3HABATH MPOSIBH KBAHTOBUX
SIBULI i TPOLIECIB Y MPHPO.I Ta 1X
[PaKTHYHE 3aCTOCYBAHHS B
TEeXHILll, 30KkpeMa (akTiB, IO
I ITBEP/KYIOTh BHCHOBKH
crenianpHo1 Teopil BiTHOCHOCTI;
SIBHILL, 1110 MiJTBEPDKYIOTh
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ITnanka. Crana ITnanka. KBant
cBiTna (poToHM).

dotoedexT Ta
EKCIIePHMEHTAIIBHO BCTAHOBIICHI
1oro 3akoHu. PiBHSIHHS
Eitnreiina muis gporoedexry.
3acrocyBanHs GoroedexTy B
TexHimi. THCK cBiTia.

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

Y TBOpEeHHS JNiHIYacTOro
criektpa. Jlazep.

Ckunan sapa atoma. [3otomnu.

Emnepris 3B'13Ky aTOMHHX siIep.
SnepHni peakuii. IToxin suep
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), poroedexr, uepBona
Mexa (otoedexTy, THCK CBiTIA,
130TONH, Pafi0aKTUBHICTb, albda- 1
0OeTa-4yacTHHKH, ramMMa-
BUIMPOMIHIOBAHHS, KBAHTOBHIt
XapakTep BUIIPOMiHIOBAHHS 1
IOTJIMHAHHS CBITJIa aTOMaMH,
iH/[yKOBaHE BUIIPOMIHIOBAHHS,
MIPOTOH, HEUTPOH, SAEPHI CHIIH,
panioaKTHBHUM pO3Maj, nepion
MiBPO3IMay; CHePris 3B’ A3KY
aTOMHHX s1ep, nedeKT Mac,
€HEPreTHYHUH BUXIJI SIEPHAX
Peaxiiiii, TaHIIOroBa sAepPHA
peaxiisi, KpUTHYHA Maca.
IneanizoBani moaei:
IUIaHEeTapHa MOJIENb aTOMa,
MIPOTOHHO-HEWTPOHHA MOJENb SApA.
3aKoHH, NPHHLMIIH, MiOTE3H:
MOCTYJIATH TEOPii BIIHOCHOCTI,
3aKOH 3B’A3KY MiX Macoro Ta
€Hepriero, 3aKOHH (PoTOCHEKTY,
piBusiHHA EifHInTeliHa s
(oToeekTy, KBAHTOBI ITOCTYJIATH
Bopa, 30epexeHHs drciia HyKJIOHIB
1 3apsiLy B SIEPHUX PEAKIisX, 3aKOH
palioakTHBHOTO pO3May, rinoTe3a
ITnanka.
Teopii: ocHOBH cnienianbHOT TEOpiT
BITHOCHOCTI, Teopii poToedekTy,
KOPITYCKYJISIPHO-XBHJIbOBHIT
IyainiszMm, Teopil OyZoBH aToMa Ta
sapa.
IIpakTHYHE 3acTOCYBAHHS
TEOPeTHYHOI0 MaTepiay:
3actocyBaHHs oToedekty, Oynoa
1 BIACTUBOCTI aTOMHHX SJiEp,
MOSICHEHHS JIIHIHYAaCTUX CHEKTPiB
BUMPOMIHIOBAHHS Ta [TOTHHAHHS,
3aCTOCYBaHHsI J1a3epiB, AnepHa
€HEepreTHKa, NPUHIMIL il
BUMIpIOBATbHUX TIPUIAJIB Ta
TEXHIYHUX TPHCTPOIB:
(boToeneMeHT, PUCTPOIB IS
peecTpaii 3apsKCHIX YaCTHHOK,

KOPITYCKYJISIDHO- XBHJIbOBHIt
JlyaJi3M BIaCTHBOCTEH CBITIIa,
BUKOPHCTAHHSI 3aKOHIB
¢doToedekTy B TexHilli, METOAIB
CIIOCTEpEXKEeHHs 1 peecTpail
MiKpPOYaCTHHOK; 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, PaJi0aKTHBHOCTI;

- 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 (DYHKIIIOHANBHI
3aJIeKHOCTI MiXK OCHOBHUMHU
(i3MIHIMY BeTTMYNHAMY, Ha!
PETATHBICTCHKHHN 3aKOH
JI0JIaBaHHS IIIBUJIKOCTEH,
3aCTOCYBaHHS (POPMYIT 3B’ 3Ky
MIK Macolo, IMITyJIbCOM Ta
EHEPri€l0; 3aCTOCYBAHHS
KBaHTOBHX HocTynatiB bopa o
MPOLECIB BUMPOMIHIOBAHHS Ta
MIOTJIMHAHHS €HEpril aTOMOM;
3aCTOCYBaHHS PiBHSHHS
Eitnmreiina qus gortoedexry,
CKJIaJIaHHS PIBHSHB SACPHUX
peakiiii Ha OCHOBI 3aKOHIB
30epekeHH; PO3PaXyHOK Ae(eKTy
Mac, eHeprii 3B’ 53Ky aTOMHUX
si7iep, CHEPreTHYHOTO BUXOLY
SIEPHUX PEeaKIiii; 3aCTOCYBaHHS
3aKOHIB 30€pEKEHHS 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, SICPHUH PeaKTop. PIBHIB [UIsI IOSICHEHHS
MOTJIMHAHHS T4 BUIIPOMiHIOBAHHS
CBiTIa;

3) xoMOiHOBaHI 3aauyi, st
PO3B’SI3YBaHHS SIKHX
BHKOPHCTOBYIOTBCS HOHSTTS 1
3aKOHOMIPHOCTI Pi3HHX PO3ILTIB
¢i3uky;

4) 3ajaui, sKi epeadavaTh
00pOoOJIeHHS Ta aHai3
pe3yNbTaTIB EKCIIEPUMEHTY,
300paxxeHHX Ha (OTO b0
CXEMATUYHOMY PHCYHKY, 30KpeMa
1[0JI0 BU3HAYCHHS XapaKTEPHCTHK
€JIEMEHTAPHHUX YaCTHHOK a00
simep 3a HOTO3HIMKaMH 1X TPEKiB
(30KpeMa B MarHiTHOMy TI0JIi);

- CKJIa/IaTH TUIaH BUKOHAHHS
JOCTI/TIB Ta eKCIIEPUMEHTIB,
poGOTH 3 BUMIPIOBaIBHIMHU
[PHJIAJIAMH Ta TIPUCTPOSIMH,
30KpeMa (hOoToeIeMEeHTa.

CTPYKTYPA 1 3MICT CIIIBBECI/IAX
Kpurepii oninroBanns

[lix yac cmiBOeciau abiTypi€HT Ja€ BIANOBIJI Ha TpH 3anuTaHHsA. Oxpemi
3aliTaHHS MOXYTh 3aMiHIOBaTHCA 3amgadamu. CmiBOeciga BBaXkaeTbes
MPOHACHOIO, SIKIIO BiH HaJIaB MPaBHUIIbHI BiATIOBI/ HA JBa 3 TPHOX 3aITUTAHb.

Ouinka _“3apaxoBaH0” CTaBUTHCH TOMi, KOINU aOITypi€HT BUSBIISE
MpaBUIIbHE  PO3YMIiHHA  (I3UYHOTO  3MICTY  pO3TISAyBaHWUX  SBUMI 1
3aKOHOMIPHOCTEH, 3aKOHIB 1 TEOpiH, Jae BU3HAYEHHS 1 TIIyMaueHHS OCHOBHHX

TOHSTH, 3aKOHIB 1 TEOpil, a TaKOXK MpaBWIbHE BU3HAUYEHHS (DI3MYHUX BEIWYVH,
OJUHHUIB 1 cIOCO01B X BUMipIOBaHHS.

Ouinka “He 3apaxoBaHO” CTaBUTHCH TOJI, KOJIU alITypi€HT HE BOJOJIIE
OCHOBHUMH 3HAHHSIMU 1 BMIHHSMH BiJIITOBITHO IO BUMOT IIPOTpaMHu.
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