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IHosicHIOBa/IbHA 3aNUCKa
[Tporpamy npoBeneHHs criBOeciiu 3 Gi3UKU YKIIaJ€HO HA OCHOBI YMHHUX HaBYAIBHUX MPOTPaM:

3 ¢izuku ansg 7-9 KiaciB 3aKiadiB 3arajibHOI CepelHbOI OCBITH, 3aTBEPIKEHOI Haka3oM MiHicTepcTBa OcBiTH 1 Hayku Ykpainu Ne .804 Bin
07.06.2017 p. ta .HaByampHUX nporpam aias 10-11 kiaciB 3akmafiB 3arajabHOI cepelHbOI OCBITH 3 (i3uku (piBEHb CTaHIAPTy, NPOQUILHUN PiBEHB)
aBTOPCHKOT'O KOJEKTHUBY Mia KepiBHULTBOM JlokteBa B.M., 3 (i3uku i actpoHomii (piBeHb CTaHAapTy, NpOQUILHUN PiBEeHb) aBTOPCHKOTO KOJEKTHBY Mij
kepiBHUIITBOM Jlsmenka O.1., 3aTBepukeHrX HakazoM MiHicTepcTBa OCBiTH 1 Hayku YKpainu 24.11.2017 Ne 1539 «IIpo naganus rpudy MOH HaBuaasHuM
nporpamam 3 (i3uku i actpoHomii st yuHiB 10-11 kmaciB Ta mosbCbKO1 MOBH JIJ1s1 y4HIB - 5-9 Ta 10-11 kimaciB 3akimajiiB 3arajibHOI cepeHBOT OCBITHY.

Martepian mporpamM TOAUICHO Ha I'SITh TEMaTUYHUX OJOKiB: “Mexanika”, “MoinekynsapHa ¢izuka Ta TepmoawHamika”, “EnexkrpoawmHamika”,
“Konuanns 1 xBuii. Ontuka”, “EnmeMmentu teopii BimHOCHOCTI. KBaHTOBa (hi3uka”, siki, B CBOIO YEpry, pO3IMOAUICHO 32 KIHOYOBUMHU €JIEMEHTAMH 3MICTY
¢bi3uuHOro CcKIagHUKa Kypey «Di3uKa 1 acTpOHOMIs AJIs 3aKJIaJ(iB 3arajibHOT CepeHbOI OCBITH.

Merta cniBOeciau 3 (pi3MKH Ha BCTYITHE BUITPOOYBAHHS TOJIATAE B TOMY, 100 OLIIHUTH HaBYAJIbHI TOCATHEHHS a0iTypi€HTIB!

® 3aCTOCOBYBAaTH OCHOBHI 3aKOHH, IIPABUIIA, IOHATTS Ta MPUHIIMIIH, [II0 BUBYAIOTHCS B Kypcl (D13UKHU 3aKIIa/1iB 3arajJbHOI CepeHbOI OCBITH;
® BH3HAYATHU 3arajibHi PUCH 1 CYTTEBI BIIMIHHOCTI 3MICTY (hi3MUHUX SBHIIL Ta MPOIIECIB, MEXi 3aCTOCYBaHHS (h13MUHUX 3aKOHIB;
® BHKOPUCTOBYBATHM TEOPETHYHI 3HAHHS [UJIsl PO3B'A3yBaHHsS 3aJad PI3HOTO TUIY (SIKICHUX, PO3PAaXYHKOBUX, TpadiuHUX, E€KCIEpUMEHTAIbHUX,

KOMOIHOBAaHHMX TOIIIO);

e CKJIAJATH IUIaH NPAKTUYHUX Jii I10JJ0 BUKOHAHHS €KCIIEPUMEHTY, KOPUCTYBATHCS BUMIPIOBAILHUMHU MPHJIAAaMH, 00JIaTHaHHIM, 00pOOIIsATH
pe3yNbTaTH JOCIHIIKEHHS, Y TOMY YHCIIi 3 YpaxyBaHHIM MOXUOOK, pOOUTH BUCHOBKH IIOA0 OTPUMAHUX Pe3yJIbTaTiB;

® TOSICHIOBATH NMPHUHIIUII Jii MPOCTHX MPHUCTPOIB, MEXAHI3MIB Ta BUMiPIOBAILHUX MPUIIAJIB 3 (Bi3UIHOT TOUKH 30pY;

e aHami3yBaTH rpadiku 3aJIKHOCTEN MK (I3UYHUMH BEJIMYUHAMH, pOOUTH BUCHOBKU;

® MPaBWIHHO BUBYATH Ta BUKOPUCTOBYBATH OJUHUIN (PI3WIHUX BEITHYUH.



3micT mporpammu

Peayﬂbmamu HABYAHHA, WO CNiBBIOHOCAMBCS 3 BUMOSAMU ﬂepmcaeﬂoeo cmaHdapmy ma Hae4ajibHUxX

ba3oBuii 3MicT HABYAJIBLHOT0 MaTepiagy npoepam
3unannesuli KOMnOHeHm | Hisanvricuuti komnonenm
MEXAHIKA
OcHoBH KiHeMaTHKH. MexaHI4YHUI 3HaTH, TIOSICHIOBaTM 1  NPAKTUYHO e pO3Mi3HAaBaTH NPOSBM MEXaHIUHMX SBHII i
pyx. Cucrema BiIIKy. BIZHOCHICTH pyXy. | 3aCTOCOBYBATH: OpOLECIB Yy MpUPOAl Ta MNPHUKIAAU iX

MarepianpHa Touka. Tpaexropis. Hlmax i

MepeMIICHHSI. HIBuakicTh. JlonaBaHHS
LIBUIKOCTEH.

HepiBHomipuuit pyx. Cepenns 1
MHUTTEBA  MIBUIAKOCTI. PiBHOMIpHU 1
piBHOMpUcKOpeHuil  pyxu. [IpuckopeHHs.
I'padixm 3a1eKHOCTI KIHEMATHYHUX BEIUIHH
BiJl qacy y piBHOMIpHOMY 1

PIBHOIIPHCKOPEHOMY pyXax.

PiBHoMipHuii pyx mo komy. Ilepiox i
gactota. JIiHiiHA 1 KyTOBa IIBHUIKOCTI.
JIOLIeHTPOBE PUCKOPEHHS.

OcHoBu auHamiku. [lepmmii 3akoH
HproToHa. IHepuianbHi CHCTEMH  BIJUTIKY.
[Tpunumn BinHocHOCTI [anines.

B3aemonis  Tin.  Maca.  Cua.
HonaBanns cun. Jpyruid 3akoH. HeroToHa.
Tperiii 3akon HproToHa.

I'paBirtaniiini CUJIH. 3aKkoH
BCECBITHBOTO TsDKIHHA. Cmila TsDKiHHA. Pyx
Tija HiJg JI€I0 CHIIM TSOKIHHS.

Bara  Ttima.  Hearomicts.  Pyx
IWTYYHUX CynyTHUKIB. Ilepma kocMmidHa
MIBUJKICTD.

Cumu npy»HocTi. 3akoH ['yka.

Cunu Tepts. Koedimient teps.

MowMmeHT cuiy. YMOBH piBHOBAru Tija.
Bunu piBHOBaru.

SABuma i npouecu: pyx, iHepuis, BiIbHE
MagiHHS ~ TiI, B3aeMOJisa TuI, Jaedopmartis,
IJTaBaHHS T TOIIO.

DyHIaMeHTAIbHI 10CTiH:

Apximena, Toppiuemmi, b. Iackams, T
Tamines, I'. KaBenauma.

OCHOBHi MOHATTA: MEXaHIYHUH pYX,
cucTemMa  BIJUIIKYy, MaTepiajbHa , TO4YKa,
TPa€eKTOpisi, KOOpPAWHATA, IMEPEMIIICHHS, NUIAX,
IIBUJIKICTh, MPUCKOPEHHS, 1HEPILis,

IHEepTHICTh, Maca, CHJIa, Bara, MOMEHT
CWIM, THCK, IMIOYJbC, MeXaHiyHa poOoTa,
MOTYXHICTb,  KO€(]IIleHT  KOpucHOi  nii,
KIHETMYHA Ta TOTEHIiaJbHa €Hepris, mepiof i
9acToTa.

IneamizoBani  momesi:
TOYKa, 3aMKHEHA CHCTEMA.

3aKoHM, NPUHIMUIM: 3aKOHOMIPHOCTI
KIHEMATUKHM; 3aKOHU JuHaMikn HpIOoTOHa;
3aKOHM 30epeXeHHs IMIyJIbCy ¥ eHeprii,
BCECBITHBOI'O  TSDKIHHS, I'yka,  Ilackans,
Apximena; yMOBM pIBHOBaru Ta IUIaBaHHSA TiJI;
MIPUHIIMIL: BiIHOCHOCTI ["anines.

Teopii: ocHOBU KIacHYHOTI MEXaHIKK

IpakTuune 3aCcTOCYBaHHS
TEOPETHYHOI'0 MmarepiaJy: pO3B'A3aHHS
OCHOBHOI 3a/aul MeXaHIKh, PyX TUT Mia JI€I0
onHiel ab0 KUTbKOX CWJI; BIIbHE MAiHHS; PYyX

MmarepiajibHa

IPAKTUYHOI'O 3aCTOCYBAHHS B TE€XHILII,

® 3aCTOCOBYBAaTH OCHOBHI MOHSTTS Ta 3aKOHH,
NPUHLUNN, OpaBUiIa MeXaHIKH, (OopMynu
JUIA BU3HAYCHHS (PI3MUHUX BEJIMYHMH Ta iX
OJIMHWIIb, MAaTeMaTU4HI BUPa3H 3aKOHIB 1
3aKOHOMIPHOCTEH MEXaHIKH;

e BH3HAYaTH MEXi 3aCTOCYBAaHHS 3aKOHIB
MEXaHiKH;

®  PO3pI3HATH BUIU MEXaHIYHOTO PYXY;

® pO3B'A3yBaTHU:

1) po3paxyHKOBI 3ajaui Ha BAKOPUCTAHHS

2) bopmyi - IPAMOTIHIHHOTO PIBHOMIPHOTO Ta
PIBHO3MIHHOTO  pyXiB,  CEpPEelHbOI  Ta
MUTTEBOI LIBUJIKOCTI HEPIBHOMIPHOTO PYXY,
PIBHOMIPHOTO pyXy MO KOJIy, pyXy TuIa Mij

pistaice) MMOCTIMHOL CUIIHA TSOKIHHS:
pIBHOMIpHUI Ta PIBHOIPUCKOPEHU
OpSAMOJIIHIAHI ~ pyXM;  BIAHOCHMH  pyX;

PIBHOMIPHUI PyX MO KOJY; PyX TUI MiJ €0
oJiHi€T a00 KUIBKOX CHJI, PyX 3B'S3aHHUX TIJ;
YMOBM pIBHOBaru Ta IUJIaBaHHSA  TUI;
BCECBITHE TSKIHHA; 3akoHU HbroToHa, ['yKa,
[Tackans, Apximena; 30epe’KeHHS IMITYJIbCY
it eHeprii;

3) 3amaui Ha aHami3 rpadikiB pyxy TIT i
BU3HAYEHHS 32 HUMHU HOro mapamerpis,

4) moOymoBy rpadika 3MiHU OJHI€] BETHMUYUHH
3a rpagikoM 1HIION;
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3akoHu 30epexeHHsI B MeXaHilli.

Immynee  Tima. 3akoH  30epeskeHHS
iMITyNIbCy. PeakTuBHMIA pyX.

Mexaniuna poboTa.
MOTEHITIaIbHA €HEPTisl. 3aKOH

30epeKeHHsT eHeprii B MeXaHIYHHX
mpoIiecax. [ToTyXHiCTb. Koedimient
kopucHoi aii. [Tpocti MexanizmMu

EnemeHnTn MexaHiku piauH Ta rasis.
Tuck. 3akon . Ilackans st piguH Ta rasi..
AtMocdepHuii Tuck. Tuck HepyXoMoi piTuHU
Ha JTHO 1 CTIHKHM MOCYIWHH. ApXiMeIoBa Cuia.
YMoBa miaBaHHs TiJ.

Kinetnyna Tta

TPaHCIIOPTY, CHApsAiB, IUIAHET, IITYYHUX
cynytHukiB; piBHoBaru Tin, KKJ[ mpocTtux
MEXaHI3MiB, TIepegaya THUCKY piAMHAMU Ta
rasamu, IUIaBaHHS TiII, MPUHIUTT i
BUMIPIOBAJILHUX  MPWJIQAIB  Ta  TEXHIYHHX
IIPUCTPOIB: TEPE3H,

JTUHAMOMETpP, CTpoOOCKom, Oapomerp,
MaHOMETp, KyJIbKOBUW TMIJIIMIIHUK, HACOC,
BAXUIb, CIIOJIYYCHI TOCYIWHHU, OJIOKH, IOXHJIA
IUIONIMHA, BOJAOMPOBIJ, IIIIIO3, TiApaBIIYHUAN
pec, HACOCH.

5) 3amaui, sIki mepenbadaroTh 0OPOOKY Ta aHaIi3
pe3yJbTaTiB eKCIIEPUMEHTY, 300pakeHuX Ha
¢$hoTO a00 CXeMaTUYHOMY PUCYHKY;

6) xoMOiHOBaHiI 3ajayi, JUIS pPO3B'SI3yBaHHS
SIKMX BUKOPUCTOBYIOTHCS TIOHSTTS 1

7) 3aKOHOMIPHOCTI 3  KUIBKOX
MEXaHIKH.

pO3ALIiB

MOJIEKYJIAPHA ®I3UKA I TEPMO/JIMHAMIKA

OcHOBM MOJIeKYJISIPHO- KiHETHYHOI
Teopii. OCHOBHI TOJOXKEHHS MOJIEKYJISPHO-
KiHeTH4HOI  Teopii Ta  IX  JgociimHe
oOrpyHTyBaHHs. Maca 1 pO3Mip MOJIEKYI.
Crana Asorazgpo. CepenHst KBaJpaTU4HA
IIBUJIKICTB TEIJIOBOTO PYXY MOJIEKYIL.

IneanpHuit ra3. OcCHOBHE pIBHSIHHS
MOJIEKYJISIPHO-KIHETUYHOT Teopii 17eaabHOro
razy. TemmepaTypa Ta 1i BHUMIPIOBaHHS.
[Ikana abCONOTHUX TEMIEpaTyp.

PiBHSIHHS cTaHy 17€allbHOTO Tra3zy.
[3omporuecu B razax.

OcHoBu TepMoauHaMmiku. TermoBuit

3HaTH, TMOSICHIOBATH 1
3aCTOCOBYBAaTH:

SABuma i mpouecu: OPOYHIBCHKHI PYX,
mQy3is, CTHCHEHHS Ta3iB, THCK Ta3iB, MPOIECH
TEII00OMiHY  (TeIUIONPOBIIHICTh, KOHBEKIIIs,
BUIIPOMIHIOBAHHS), BCTAHOBJIEHHS  TEIJIOBOL
piBHOBark, HEOOOPOTHICTh TEIUIOBUX SIBHII,
arperarHi IepeTBOPEHHS PEUOBUHHU, AepopMariis
TBEpAUX T, 3MOYYBaHHS, KalUIApHI SBUINA
TOMIO.

IIpaKTUIHO

dynnamentanabHi gocainm: P. boitns, E.
Mapiorra, XK. Hlapis, XK. ['eii- Jlroccaka.
OCHOBHI NOHSATTA: KUIBKICTh PEYOBHHU,

pO3Ii3HABATH MPOSIBU TEIUIOBHX SIBUII 1 MPOIIECIB
y TpUpoAl Ta IX NpaKkTHYHE 3acCTOCYBAaHHA B
TeXHIili, 30Kkpema nau¢y3ii, BUKOPUCTAHHS
CTHUCHEHOTO ra3y, 3MiHM BHYTPILIHBOI eHeprii

(arperatHoro CTaHy  pPEYOBHUHH), BU/IIB
TEIMI000MiHY, SBUIIA 3MOYYBaHHS Ta
KanuIIpHOCTI,  pI3HMX  BUAIB  Jaedopmaii,

BJIACTUBOCTEH KPUCTAJIB Ta IHIIMX MaTepiajiB y
TeXHIll ¥ MNPUPOAl, CTBOPEHHS MarepialiB i3
3aJaHUMU BJIACTUBOCTSIMH, 3aCTOCYBaHHS
TEIUIOBUX  JIBUTYHIB Ha  TPAHCIOPTI, B
€HepreTulli, y CUIbCbKOMY rOCHOJapCTB, METOIU
npodiakTuk 1 O0pOoTHOM 13 3a0pyIHEHHSIM

pyx. BHyTpilHs eHepris Ta crioco6u ii 3minm. | CTaza ABOrajpo, MOISpHA Maca, CepeHs HABKOJIMIIHBOTO IPUPOJHOTO CEPEAOBUIIA;
Kinekicts Temmorn. ITutoMa TemioeMmHicTs | KBaJAPAaTHYHA — MIBUIKICTH  TEIUIOBOIO  PYXY | e 3aCTOCOBYBATH OCHOBHI TMOHSTTS Ta 3aKOHH,
pedoBuHu. Pobora B TepMoauHamimi. 3akoH | MOJCKYIL, TeéMIeparypa, THCK, o0'em, NPUHIMIM, TPaBUIa MOJEKYIAPHOI (Qi3HKH Ta
36epexCHHSI eHeprii B TEIUIOBHX mpolecax | KOHICHTALs, TyCTHHA, TEILIOOOMIH, po0oTa, TePMOIMHAMIKH, (OPMYIH Ui BH3HAYCHHS
(mepmmii 3aKOH TepMOJMHAMiKky). | BHYTPIIIHS ~ CHEpris,  KUIbKICTh  TCIUIOTH, (13MYHUX BEJTMYMH Ta iX OJAMHMIIb, MaTEMaTHUH1
3acToCyBaHHS TEpIIIOro 3akoHy | adlabaTHuil — mpouec,  I30HpoLecH, —ITHTOMA BUpa3sH 3aKOHIB MOJIEKYNSApHOI (isuku Ta
TepPMOIMHAMIKH /10 i30mporeci. AiabarHuii | TSIVIOEMHICTE  PEYOBHHH, IHTOMa  TEIIOTA TEPMOIUHAMIKH;

IpolIeC. IUTaBJICHHA, IWTOMAa TEILIOTA IIapOYTBOPCHHA, | e py3HauaTH  MEXI  3aCTOCYBaHHS  3aKOHIB
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HeoOopoTHICTh: TEMIOBUX MPOIECIB.
[Tpunnum. il TEILUIOBUX JIBUTYHIB.
KoedimienT xoprcHOi aii TEMIOBOro JIBUTYHA
1 fioro MakcumanbHe 3Ha4YeHHs. Ekojoriuxi
HACJII KU i1 TEIUIOBUX MAIIIVH.

BaacTuBocri rasis, piauH i TBepaux
Tin. [lapoyrBopeHHs (BUIIapOBYBaHHSA Ta
kumiaas). Kowpgerncamis. [lutoma Terutora
napoyrBopeHHs. HacuueHa Ta HeHacudeHa
napa, iXHi BJIACTUBOCTi. BiTHOCHA BOJIOTICTH
MOBITPs Ta ii BUMIPIOBAHHS.

[TnaBneHHs 1 TBEpAHEHHS TLJI.

[Tutoma TemoTa ruiaBneHHs. Termiora

3TOpSIHHS TajuBa. PiBHSHHS  TEIUIOBOTO
OamaHcy JUIsi  HAMOPOCTIMIMX  TEIIOBUX
MIPOIIECIB.

[ToBepxueBuit HaTsar piaud. Cuna
MTOBEPXHEBOTO HATATY. 3MOYyBaHHSI.
Kaninsapsi ssuma.

Kpucraniyni Ta. amopdui  Tina.

MexaHiuHi BIaCTHBOCTI TBEpAUX Til. Buau
nedopmariiii. Monyns FOnra.

MUTOMA TEIUIOTa 3TOPSHHS MaJIMBa, MOBEPXHEBA
SHepris, cuiia MTOBEPXHEBOTO HATATY,
MOBEPXHEBUH HATAT, HACHYCHA Ta HEHACHYCHA
napa, BiJHOCHA BOJIOTICTh MOBITPS, TOYKA POCH,
KpUCTaJiyHI Ta aMmopdHi Tijia, aHI30TPOIis

MOHOKPHCTATIB, pyXKHA i MIacTUYHA
nedopmariii, BUTOBKEHHS, MEXaHIYHA HANIpyTa.
IneanizoBani Mopgeai: igeanbHUil Tas3,

1IeayIbHA TEIJI0BA MAIMHA.

3aKkoHM, NPUHIUNU Ta MeXKi IXHbOIO
3aCTOCYBAHHS: OCHOBHE PIBHSIHHS
MOJICKYJISIPHO-KIHETUYHOT ~ Teopii  ieaqbHOTO
ra3y, piBHSIHHS CTaHy

17IealTbHOTO Ta3y, Ta30Bi 3aKOHM, MEPIIHA
3aKOH TEPMOJHMHAMIKH, PIBHSHHSA TEIUIOBOTO

Oayiancy.

Teopii: OCHOBM TEpMOJMHAMIKH Ta
MOJIEKYJISIPHO-KIHETUIHOT TeOopii.

IIpakTuyne 3aCTOCYBAHHSA
TEOPeTHYHOI0 MaTepiajdy: OKpeMi BHIIAJKU
PIBHSHHS CTaHy iJeaJlbHOrO Ta3y Ta iXHE
3aCTOCYBaHHA B  TEXHilll, = BUKOPHUCTaHHS

CTHCHEHOIO Ta3y Ta TEeIUIOBUX MAIllMH, SBHILA
nudy3ii, KUMIHHS TMiJ 30UIBIIEHUM THCKOM,
TepMiyHa  00poOka  MeTadiB,  MeXaHiuHi
BJIACTHBOCTI PI3HUX MaTepiajiB Ta
BUKOPHUCTaHHA MPYKHUX BIACTUBOCTEH Tl y
TEXHIIl TOILIO; NPHUHLHUI Jii BUMIPIOBaIbHHUX
MpWJIAJIB Ta TEXHIYHUX MPUCTPOIB: KAJIOPUMETD,
TEPMOMETp, TICUXPOMETp, TEIJIOBa MalllHa
(TenyoBl IBUT'YHH, TApOBa il ra3oBa TypOiHM).

® DO3pPI3HATH:

MOJICKYJISIPHO1 (Di3UKH Ta TEPMOIUHAMIKY;
arperaTHi ~ CTaHM  PEYOBUHH,
HaCHUYEHY Ta HEHACHYEHYy Mapy, KpUCTaNiuHI Ta
amopHi Tina;

® DO3B'SI3yBaTH:

1)

2)

3)

4)

5)ckmagatu

PO3paxyHKOBI 3aadi, 3aCTOCOBYIOYH
(YHKIIOHATBHI  3aJIEKHOCTI MK OCHOBHUMH
¢Gi3MYHMMH  BEJTMYMHAMM, HA:  PIBHSIHHA
MOJICKYJIIPHO- KIHETHYHOI Teopii i1aeanbHOro
ra3dy, 3B'S3Ky MK Macow ra3y 1 KIIbKICTIO
MOJIEKYJ;  3aJeXKHICTb  THCKY Tra3y Bij
KOHIIGHTpalii  MOJIEKyl 1  TeMIepaTypu;
BHYTpPIIIHIO E€HEprit0  OJHOATOMHOIO  rasy;
3aJIOKHICTh TYCTUHHU Ta THCKY HACHUYEHOI MapH
BiJl TEMIEpaTypu; PIBHSHHSA CTaHy 1/1€aJbHOTO
razy, ra3oBi 3aKOHHU; poboty
TEPMOJIMHAMIYHOTO TpOLECy, MEpIInil 3aKOH
TEPMOJIMHAMIKH; PIBHSHHS TEIUIOBOTO OalaHcy;
HA TIOBEPXHEBl Ta KalUISApHI SBUIIA, MPYKHY
nedopmartito TiJI, BiIHOCHY BOJIOTICTh MOBITPS;
3ajjauyl Ha aHami3 rpadikiB i3omporeciB Ta
moOyZOBy iX y PI3HHUX CHCTEMaxX KOOPIMHAT;
oOuMcieHHs 3a rpadikoM 3aJeKHOCTI THUCKY
razy Big Horo o0’eMmy; poOOTH, BHUKOHAHOL
ra3oM; asaii3 rpadikiB TeIUIOBUX MPOIECIB;
aHaJli3 JllarpaMu pO3TATaHHS METAaJIB;

3ajaui, Akl nepeadavaoTh 0OpoOKy Ta aHali3
pe3ynbTaTiB  €KCIEPUMEHTY, 300paKeHUX Ha
¢doTo abo cxeMaTUYHOMY PHCYHKY;
KOMOIHOBaH1 3ajadi, JUid PO3B’SI3yBaHHS SKHX
BUKOPHCTOBYIOThCS MOHSTTS 1 3aKOHOMIPHOCTI 3
KUIBKOX  PO3JAUIIB  MOJEKYJIsIpHOi  (i3HKH,
TEPMOJUHAMIKU Ta MEXaHIKH;

IUIaH BUKOHAHHS  EKCIIEPUMEHTIB,
po6oTH 3 BUMIPIOBAJBHUMU NpWIAJaMH  Ta




6)

HPUCTPOSIMH, 30KpeMa
TEPMOMETPOM, IICHXPOMETPOM
pOOUTH y3arajibHEHHs MIOA0 BIACTHBOCTEH
pPEUOBMH y pI3HMX arperarHuX CTaHax;
pO3TallyBaHHS, PyXy Ta B3a€MOMIi MOJIEKYI
3aJIeKHO BiJ] CTAaHY PEYOBHHHU.

KaJOPHUMETPOM,

OcHoBH €JIEKTPOCTATHKHU.
Enextpuunuii  3apsin. 3akoH  30epeKeHHS
eJIEKTPUYHOTrO 3apsiy. 3akoH Kynona.

Enextpuune mone. HanpyxkeHicTb
esiekTpuyHoro nous. Ilpunuun cyneprosumii
TOJIiB.

[IpoBigHuKM  Ta
eJIEKTPOCTATUIHOMY TIOJI.

PoGora enekTpuyHOro mosig IpH
nepemimeHHi 3apsay. [loTeHmian i pi3HUIA
IMOTEHIIATIB. Hampyra. 3B 30K MIX
HANpyrow 1 HaNpyXeHICTI0O OIHOPITHOTO
€JIEKTPUYHOTO MOJIS.

EnexTpoeMHICTb. Konnencaropu.
ENeKTpo€eMHICTh  IUIOCKOTO  KOHJAEHCATOpA.
3’€IHaHHS KOHJIEHCATOPIB.

Enepris enekTpuuHOro moJs.

3akoHu NOCTiiHOT O CTpPyMy.
Enextpuunuii cTpyM. VYMOBHM iCHYBaHHS
MOCTIMHOTrO  enekTpuyHoro crpymy. Cuna
cTpyMy. 3akoH Oma Juig AiisHKA Kona. Omip
npoBigHUKIB. [locmimoBHe Ta mapanenbHe
3’€¢lHaHHSA TpoBiAHUKIB. Enexkrpopymiiina
cuia. 3akodH OMa Ut moBHOTO Koja. Pobora 1
MNOTYXHICTh €JEeKTPUYHOTO CTPyMy. 3aKOH
Jxoynsa-Jlenna.

Enexkrpnunuii
cepe0BUIIIAX.

TICTIEKTPUKA B

CTPYM Yy Ppi3HHX
Enextpuunuin  ctpym  y

EJIEKTPOAUHAMIKA

3HaTH, TIOSICHIOBATH 1  IPaKTUYHO
3aCTOCOBYBATHU:

SlBumia i mpomecu:  eIEKTpU3AIlis,

B3aEMOJIS 3apsADKCHUX T, IBa  BHUIU

CJIEKTPUYHHUX 3apsfiB, BUIbHI HOCII 3apslliB y
MIPOBITHUKAX, TMOJSIPU3AIIS JICICKTPUKIB, JIis
€JIEKTPUYHOT O CTpyMY, eJIEKTPOJII3,
TEPMOCJICKTPOHHA  eMicisi, 1OHi3amis ras3is,
Mar"iTHa B3a€MOJis, ICHYBaHHA MAar”iTHOTO
monst  3emyri, eNEeKTpOMarHiTHa IHAYKINS —Ta
CaMOIHJIYKIiSl TOIIO.

®yngamentanbHi pocaigu: . Kynona,
Nodde-Minnixena, E. Oma, X. Epcrema, A. M.
Awmnepa, M. @apanes.

OCHOBHi NMOHATTA: E€IEKTPUYHUN 3apsil,
EIIEMEHTAPHUN 3aps]], eJNEKTPOCTaTUYHE IIOJIe,
Hanpy>KeHICTh, JIHII HampyXeHocTi (CUJIOBI
JiHIT), MPOB1THUKH Ta JUEJEKTPUKH,
JlieleKTpUYHa MPOHUKHICTh PEYOBHMHHU, poOOTa
CHJI eJIEKTPOCTATUYHOTO TIOJs, TIOTEHIlialbHa
eHepris 3apsay B 1 €IeKTpUYHOMY IO,
MOTEHITIAN; PI3HUIA TOTEHINANIB, Hampyra,
€JIEKTPOEMHICTB, eHepris 3apsHKEHOTO
KOHJIEHCATOpa, CUjla CTPyMY, €JIeKTPUYHUHN Omip,
eJIEKTPOpYILiHA CUJIa, HAIIPOBIAHICTh, BaKyyM,
TEPMOECIIEKTPOHHA €MICisl, BIaCHa Ta JIOMIIIKOBA
NPOBIJHICTG  HAMIBIPOBIJHUKIB,  €JIEKTPOHHA
MPOBIHICT, METAJIB, JUCOIIAIS, XIMIYHUAN

'

pO3Mi3HABATH  MPOSBH €JIEKTPOMArHITHUX
SBULI 1 MPOIECIB y MPHUPOII Ta iX MpPaKTUYHE
3aCTOCYBaHHS B TEXHIIIl, 30KpeMa
CJIICKTPOCTATUYHUI  3aXWCT, BHUKOPUCTAHHS
MIPOBITHUKIB Ta 130JIITOPIB, KOHACHCATOPIB, il
CIIEKTPUIHOTO CTpyMYy, BUKOPHUCTAHHS
MarHiTHUX BJIACTUBOCTEH PEYOBUHH,
eNIEeKTPONi3y B TexHili (1oOyBaHHS YHCTUX
METaJiB, TaJlbBAaHOCTETIs, TaJIbBaHOIUIACTHKA),
eJIEKTPOMArHITIB, EJIEKTPOABHUIYHIB, KOTYIIOK
IHIYKTUBHOCTI, KOH/IEHCATOPIB;

3aCTOCOBYBAaTH OCHOBHI TIOHSTTS Ta 3aKOHH,
TIPUHITATIIA, MpaBUIIa CJIEKTPOIMHAMIKH,
dbopMynu [1si BU3HAYEHHS (DI3UYHUX BEITMYUH
Ta iX OJMHHIIB; MaTeMaTU4YHI BHPa3M 3aKOHIB
€JIEKTPOINHAMIKH;

BHU3HAUaTH MeX1 3acTOCyBaHHs 3akoHIB Kynona
Ta OMa;

PO3pI3HATH: TMPOBIIHUKKM W JII€JEKTPHUKH,
NOJIApHI ¥ HEMOJIIpHI  J1eNeKTPUKH, BHUAU
MAarHeTHKiB, HECAMOCTIHHHMH 1 CaMOCTIHHHMI

po3psiiM B raszax, BJIacHy Ta JOMIIIKOBY
NPOBIAHICTH HAIIBIIPOBITHHKIB;
MOPIBHIOBAaTH BJACTUBOCTI MAarHiTHOTO IOJIA,

CIICKTPOCTATUYHOI'O Ta BHUXPOBOI'o
CJIICKTPUYIHUX HOJ'IiB;
CKJIadaTH IINIaH BWKOHAHHA eKCHepI/IMeHTiB,

poGotu 3 BUMIpPIOBAJBHUMH MNpuUIaaMd Ta
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Mertanax. EnexkTpoHHa MpOBiIHICTH METAIB.
3aneXHICTh OMOPY METAJIB BiJl TEMIIEPATYpH.
HanmpoBigHicTs.

Enextpuunuii cTpym y po3umHax i

po3IIaBax €JICKTPOJIITIB. 3akoHU
€JIEKTPOITI3Y. 3aCTOCYBAHHS EICKTPOITI3Yy.
Enextpuunuii  ctpym7 y  rasax.

Hecamocriiinuii 1 caMOCTIHHUI pO3psAH.
[TousTTs PO TIIA3MY.

Enextpuunuii cTpyM |y BakyyMi.
EnexTpuunmii CTpyM y HamiBIpPOBITHHKAX.
BnacHa Ta AoMmimKOBa eEKTPONpPOBIAHICTH

HaIMiBIIPOBIIHUKIB. 3anexHiCTh onopy
HaIIBIIPOBITHUKIB BiJ[ TEeMIIepaTypH.
EnextponHO-1ipKOBHIA nepexis.

HanisnposigaukoBwii gion. Tpanzucrop.
MaruniTHe moJie, €JIeKTPOMATHITHA

inaykuis. B3aemomist crpymiB. MarnitHe
nosie. MarnitHa iHAykmis. Cuma  Awmrepa.
Cuna Jlopenna.

MarHiTHI ~ BIacCTHUBOCTI  PEYOBHH.
MarsiTHa npoHUKHICTh. DepoMarHeTHKu.

Marsitaui MOTIK. SIBue
€JIEKTPOMAarHiTHOI THAYKII]. 3aKoH
eylekTpoMarHiTHoi iHaykuii. [Ipasuno Jlenna.
SABuie CaMOIHYKI1 . [HIyKTUBHICTB.

Enepris MaraiTHOro noss.

€KBIBAJICHT, 1OHI3aIis, peKoMOiHaIlis, IIIa3Ma,
HECAaMOCTIMHUH 1  caMOCTIHHMHI  po3psaH,
MarHiTHa IHAYKIis, cwia Awmnepa, cuia
Jlopenna, MarHiTHa NPOHHUKHICTB,
€JICKTPOMAarHiTHA 1HAYKIIIS, IHAYKIIHHUR. CTPyM,
MAarHiTHUN IIOTIK, EPC THAYKITT,
€JICKTPOMAarHiTHE moJje, CaMOTHIYKITIS,
IHIYKTUBHICTb, CaMOIHIIYKITii, EHeprist
Mar"iTHOTO MOJIs.

IneanizoBani monesi: TOUYKOBUUM 3aps,
HECKIHYCHHA PIBHOMIPHO 3apsKeHa TIOMIMHA.

3akoHu, NPUHIUIIN, npaBUJIa,
rinore3u: 3aKOHU 30EpPEKEHHS ENEeKTPUYHOTO
3apsany, Kynona, Oma (i QUISTHKH Ta TTIOBHOTO
EIIEKTPUYHOTO KOJIa), Jxoyinsa-Jlenna,
€JIEKTPOITI3Y, €JIEKTPOMATHITHOI ~ IHAYKIIIi;
MPUHIMIT  CYNEPIO3ULlii eNeKTPUYHUX TOJTIB;
MpaBWwiIa: CBEpIUIMKA (IIPaBOrO TBUHTA), JIBOI
pyku, Jlenma, rimote3a Awmmepa, Timoresa
Makcsemia.

Teopii: OCHOBM KJIaCHYHOI €IEKTPOHHOI
Teopii, TEOpil eNeKTPOMArHITHOTO MOJIS.

EPC

IIpakTHyHe 3aCTOCYBaHHSA
TEOPeTHYHOI0  MaTepiajy:  BUKOPHUCTaHHS
€JIEKTPOCTATUYHOTO  3aXHUCTy, 130JATOpIB Ta

MPOBITHUKIB, KOHJEHCATOPIB, Mii €JIEKTPHUUYHOTO
CTpyMy, 3aKOHIB CTpyMy M pPO3paxyHKY
CJIEKTPUYHUX KU, €JNeKTPodi3y, IUIa3MHu, B
TEXHilll, BUIIB CAMOCTIHHOTO pO3pALYy, PYXY
CNIEKTPUYHUX  3apaliB B  EICKTPUYHOMY 1
Mar"HiTHOMy TIOJISIX, MAarHiTHUX BJIACTHUBOCTEH
PEUOBHHHU TOIIO; MPUHLMUN il BUMIPIOBAJIBHUX
MpUIaziB Ta TEXHIYHUX MIPUCTPOIB:
€JIEKTPOCKOI,  €JIEKTPOMETP,  KOHJAEHCATOp,
JpKepena CTpyMy (aKyMmynsTop, TajlbBaHIUHUN

MPUCTPOSIMH, 30KpemMa CJICKTPOCKOTIOM,
EJIIGKTPOMETPOM, KOHICHCATOPAMH, KEpeiaMu
CTpyMYy, MIePETBOPIOBAYAMH CTpyMYy,
npUIagaMu ISl BUMIPIOBAHHS XapaKTEPUCTUK
CTpyMYy, CITOKHMBaYaMH CTpyMYy,
€JIEKTPOMArHITOM, COJICHOIIOM;

e poburtu y3araJbHEHHS 1010 HOCIIB

eNIEKTPUYHOTO 3apsay B PI3HUX CEpelOBHINAX;
MAarHiTHUX BJIACTUBOCTEH PI3HUX PEUOBHUH;

® PO3B’S3yBaTHU:

1)

2)

pO3paxyHKOBI ~ 3ajadi, 110  BUMAarawTh
3aCTOCYBaHHS (DYHKIIOHATBHUX 3aJ€KHOCTEH
MK OCHOBHMMH (DI3MUHUMHU BEITUYMHAMHM, HA:
B3a€MOJIII0 TOYKOBHX 3apsiB (3aCTOCYBaHHS
3akoHy  Kynona);  HampyeHicTb — MOJA
TOYKOBOTO 3apsiay, HMPOBIAHOT Kyili, HMPHUHIUIM
CYNEpIIO3ULil; il €JIEKTPUYHOro TMOoJs Ha
3apsiz; eJIEKTPOEMHICTh IUIOCKOTO
KOHJIEHCATOpa, 3 €lHAHHS  KOHJEHCATOpiB,
SHEPTiIo 3apsIIHKEHOTO KOHJIEHCATOPa;
PO3PaxXyHOK €NEeKTPUYHMX KiT (Y T.4. 3MIIIaHUX
3’€¢lHAHb TNPOBIAHMKIB) 13 BHUKOPHCTAHHSAM
3akoHIB OMa; poOOTy, MOTYXXHICTh Ta TEIUIOBY
0 ENeKTPUYHOTO CTPYMY; TPOXOJDKEHHS
eJIEKTPUYHOTO CTPYMY 4Yepe3 eJIEKTPOJITH;
BU3HAYCHHS HaNpsMy Ta MOAYJIS BEKTOpa

Mar”iTHOi 1HAYKUI{; cuiaxn Amriepa, CHIH
Jlopennia, EPC  iHgykmii B~ pPyXOMHX
MPOBITHUKAX, Ha 3aKOH eJIeKTPOMAarHiTHOL
THTYKITIT, EPC CaMOTHAYKIIIT, EHEepTiI0

MarHiTHOT'O TOJIs TPOBITHHUKA 31 CTPYMOM;

3ajadyi Ha aHaji3 rpadiuHoro 300pakeHHS
€JIEKTPOCTATUYHOTO Ta MArHiTHOTO  TOJIB,
3acTOCYBaHHA 3aKkoHY OMa, 3aJIeKHOCTI ONOpY
METaJIeBOr0 MPOBIJHUKA Ta HAIIBIPOBIJHUKA
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€JIeMEHT, TeHepaTop), EJIEeKTPOBUMIPIOBAIbHI BiJ TeMIIepaTypH, BOJIbT-aMIIEPHY
npuiaaad (aMoepMeTp, BOJBTMETP), CHOXKUBaui XapaKTepUCTHUKY HAIIBIIPOBITHUKOBOTO J110/1a;
CTPYyMY (mBUTYHH, pe3ucTop, 3) 3amaui, ski mepeadayaroTh 0OpOOKY Ta aHai3
€JIEKTpOHArpiBajibHi -  [pWIaad,  IUIaBKi pe3yJbTaTiB EKCHePUMEHTY, 300pakeHUX Ha
3amo0KHUKH, peocTarn), €JICKTPOHHO- ¢$hoTo a00 CXeMaTUYHOMY PUCYHKY;
MpoOMEHEBA TpyOKa, HaIBIIPOB1THUKOBI 4) koM0OiHOBaHi 3a1adyi, JJs PO3B’SI3YBaHHS SKHX
NpUiaaad,  €JIEKTPOMArHiTH,  T'y4YHOMOBEIIb, BUKOPUCTOBYIOThCS ITOHSTTS 1 3aKOHOMIPHOCTI 3
€JIEKTPOAMHAMIYHUN MIKPO(OH. MeXaHiKH, MOJIEKYJISIPHOT ¢bizuku Ta
CIICKTPOAMHAMIKH.
KOJINBAHHS 1 XBWJIL. OIITUKA
Mexaniyni KoJMBaHHA | XBHJI. 3HaTty, MHOSCHIOBATH 1 IPAKTHYHO ¢ posmisHaBaTd — HPOABH KOJMBAJIBHUX 1
KonuBanpHuii  pyX. BineHi  MexaHiuHi | 3aCTOCOBYBaTH: XBWILOBMX  (30KpeMa  CBITJIOBHX) ABMIL i
KOJIUBAHHS. apMoHivHi KOJINBAHHS. siBuma i mpomecH: KONMBaHHSA Tija Ha HpomecCie  y  Hpupoal  Ta IX  HPaKTHYHC

3MillleHHs, aMIUliTya, Nepiod, dYacTtoTa i
¢a3a rapMOHIUYHUX . KOJMBAHb.

KonuBanHs BaHTaxXy Ha MPYXKHUHI.
Hutsauii  MasTHUK, TiepioJ]  KOJIMBAaHb
HUTSHOTO MasTHUKa. [lepeTBopeHHs eHeprii
IpU TAapMOHIYHUX KOJIMBaHHIX. BumymeHi
MeXaHIuHI KOJIMBaHH. SIBUIllE pe30HAHCY.

[TommpeHHsT KOJHMBAaHb y MPYKHUX
cepenoBuinax. IlomepeuHi Ta MO3J0BXKHI
xBuii.  JlomxkuHa  xBuJl.  3B'I30K MK
JOBKWHOIO XBWJI1, MIBUIKICTIO 11 MOIIMPEHHS
Ta MepioIoM (4acToTor0).

3BykoBi xBuii. [IBUAKICTE 3BYKY.
I'yunictb ¥ 1HTEHCUBHICTH 3BYKY. Bucora
TOHY 1 TeMOp 3ByKY. [H(pa- Ta ynpTpa3ByKu.

EnexkTpoMarHiTHi  KoJIMBaHHA i
XBHJIi. BilbHI eekTpoMarHiTHI KOJIMBaHHS B
KOJIMBaJIbHOMY  KOHTypi.  IleperBopeHHs
eHeprii B KOJNMBAJIbHOMY KOHTYpi. BiacHa
yactoTa 1  Tepiof  eJNEeKTPOMAarHiTHUX
konuBaHb. Gopmysna TomcoHa.

BumynieHi enekTpuyHi KOJMBaHHS.

HUTIII Ta TPYKUHI, PE30HAHC, MOMIUPCHHS
KOJIMBaHb y TPOCTOpi, BiAOMBAaHHSI XBHJIb,
MpSAMOJTiHIHE MTOIITMPEHHS CBiTIIA B

OJTHOPITHOMY CEpElIOBHIi, YTBOPEHHS TiHI Ta
MiBTiHI, MICSIYHi. Ta COHSAYHI 3aT€MHEHHI,
3aJIOMJICHHSI CBITJIa Ha MEXI JIBOX CEPEIOBHIIL,
CKIHYEHHICTh IIBUIKOCTI MOIIMPEHHS CBITIA 1
PaIioXBHIIb TOIIO.

dynnamenranabui gocaigm: I'. 'epua; I
Herorona, I. ITymros Ta B. Pentrena.

OcHoBHI NOHATTH: rapMOHIYHI
KOJIMBaHHS, 3MIIIEHHS, aMIUITyJa, Meploj,
gactora 1 (haza, pe30oHaAHC, IIONEpeyHi Ta

MO3JI0BXKHI XBHJII, HOBKHHA XBHJI, IIBHIKICTH
3BYKY, T'YYHICTb I IHTEHCUBHICTb 3BYKY, BUCOTA
ToHy. TemOp 3ByKy, iHGpa- Ta YyIbTPa3BYK;
BIJIbHI Ta  BHUMYILEHI eJIEeKTPOMAarHiTHI
KOJMBAaHHS, KOJIMBAJBHUI KOHTYp, 3MIHHUHN
CTpYyM, Jif0Yl 3HAYCHHs HANpPYTH 1 CHIU CTPyMY,
aKTUBHUMN, I1HJIYKTUBHUN Ta €MHICHUH OIOpH,
pob6oTa 1 MOTYXHICTH 3MIHHOTO CTpyMY,
pE30HaHC, ABTOKOJINBAaHHS;aBTOKOJIMBAIbHA

3aCTOCYBaHHS B TEXHIIll, 30KpeMa MOLIUPEHHS
MOTICPEYHUX 1 TIO3/I0OBXKHIX XBWJIb, NMPAKTUIHE
3aCTOCYBAaHHS 3BYKOBHX Ta YJIbTPa3BYKOBHUX
XBUJIb y TEXHIll, BUKOPHUCTAHHSI
€JIEKTPOMArHiTHOIO BHUIIPOMIHIOBAaHHS PI3HUX
Jiarmas3oHiB, 3aCTOCYBaHHS SIBUIL iHTep(depeHtii,
mudpaxiii Ta noJsipu3antii CBITIIA,
BUKOPHUCTAHHS JIHINYACTUX CIIEKTPIB;
3aCTOCOBYBAaTH OCHOBHI MOHATTS Ta 3aKOHU IS
KOJIUBAJIBHOTO PYyXy 1 XBWJIbOBUX IPOIECIB,
dbopmynu 11 BU3HAYEHHS (I3MYHUX BEJIMYUH
Ta X OJMHMIIb; MATEMaTHUYHI BUPA3U 3aKOHIB;

BU3HAUYaTH  MEXI  3aCTOCYBaHHS  3aKOHIB
T€OMETPUYHOI ONITUKMU;

MOPIBHIOBAaTH OCOOIMBOCTI KOJIMBAaHb Ta XBHIIb
PI3HOT MPUPOJM, CIIEKTPH BUIPOMIHIOBAHHS Ta
MOTJIMHAHHS,

PO3pI3HATH: TIOTMEPEYHl Ta TIO3/IOBXKHI XBUII,
BUIIPOMIHIOBAHHS PI3HUX J1ala30HiB;

CKIagaTH IUIaH BUKOHAaHHSA  JIOCHiAIB  Ta
eKCTIIEpUMEHTIB, pOOOTH 3 BUMIPIOBAJIEHUMHU
puJIaJaMH Ta MPUCTPOSIMU, (30Kpema, TUIOM Ha

8




3MIHHUNA - eJeKTpUYHH CcTpyM. ['eHeparop

3MIHHOTO CTpyMy. EllekTpudHmii pe3oHaHC.
Tpanchopmarop. Ilpuniun nepenadi

€JIEKTPOCHEPTil Ha BETUKI BiJICTaHI.

EnexrpomarnitHe noJe.
EnexkTpomarHiTHi XBWJII Ta IIBUAKICTH iX
nomupenHs.  Ilkama  emexkTpoMarHiTHHX
XBWJIb.  BIIacTUBOCTI  €JIEKTPOMArHiTHOTO
BHUIPOMIHIOBAHHS Pi3HMX Jialla30HiB.

OnTuka. [TpsiMoniHIHHICTD
MTOIITUPEHHS CBITJIA B OJTHOPITHOMY
cepenopumii. IlIBuakicTs cBiTna Ta i
BHMIPIOBaHHS.

3aK0oHU BiIOMBaHHS CBITJIA.

[TobynoBa 300pakeHb, sKi JAa€ MIOCKE
J3epKao.

3aKOHM 3aJIOMJICHHS CBITIA.

AOCOIOTHUH 1 BIIHOCHHM TTOKAa3HUKHU
sasioMiieHHs. [1loBHe BinOUBaHHS.

Jlinza. OnTuyHa cuia JIH3M.

®opmyna Toukoi miH3u. [loOymoBa
300pakeHb, SIK1 Ja€ TOHKA JI1H3a.

Inrepdepenuis cBitna Ta ii npakTUYHE
3aCTOCYBaHHS.

Hudppakuis  cBitia.  dudpakuiiiai
IPaTKM Ta. IX BUKOPWUCTAHHS ISl BU3HAYCHHS
JIOBKUHHU CBITJIOBOI XBHIII.

Hucnepcis cBitina. HemnepepBHuii 1
niHidYaTui cnekTpu. CrieKTpanbHUNA aHami3.

[Monspu3anis cBiTIA.

cucrema, nepion (dacroTa) IUTBHUX
€JIEKTPOMArHITHUX KOJMUBaHb B EJICKTPUYHOMY
KOHTYpl, €JNeKTPUYHHUIA PE30HAHC, 3MIHHUN
€JIEKTPUYHUN CTPYM, KoeilieHT
TpaHchopmariii, €JICKTPOMArHiTHI XBHJII,
ONTUYHA CWiIa Ta (OKYC IIH3M, MOKa3HUK
3QJIOMJICHHSI; TIOBHE BI1IOMBaHHS, JDKepena
KOT€pPEHTHOTO BUIIPOMIHIOBaHHS,
iHTEephepeHIIis, mudpaxiis, JACTIepCis,
MOJISIPU3aLlis CBITIIA.

IneanaizoBani Moaeai: MaTeMaTHYHUNI
(HUTSIHMI) MAasTHUK, 1A€aJbHUN KOJMBAJIbHUN
KOHTYP.

3akoHu, NPUHIATIN: PIBHSHHS
HE3aTyXalouuX TapMOHIYHUX KOJHMBaHb, 3aKOH

OpSIMOJIIHIKHOTO ~ TIOMIMPEHHS ~ CBiTIAa B
OJTHOPITHOMY CEPEIOBHIII, HE3aJIEKHOCTI
MOIIMPEHHS,  CBITJIOBHX  Iy4YKiB,  3aKOHHU

BIIOMBAaHHS Ta 3aJOMJICHHS XBWJb, YMOBHU
BUHUKHEHHS 1HTEp(QEPEeHLIHHOIO0 MaKCUMyMy -
Ta MiHIMyMy; OpUHUUN [lolreHca, NPUHIMIT
Honnepa.

Teopii: OCHOBU Teopii
€JIEKTPOMAarHiTHOTO MOJISL.

IIpakTHyHe 3aCTOCYBaHHSA -
TeOPeTHYHOI 0 Mmarepiany: nepegada

€JIEKTPUYHOI €Heprii Ha BiJCTaHb, Iepeaaya
iHpopMalii 3a JONOMOrOI eNeKTPOMarHiTHUX
XBHIIb, pazioiokatis, BUKOPUCTAHHS
€JIEKTPOMArHiTHOIO BUIPOMIHIOBaHHA Pi3HUX
Jlana3oHiB, 3aCTOCYBaHHS SIBUIL 1HTEpQepeHIii,
audpakiii Ta HoJaspu3alii CBiT/Ia, BUKOPUCTAHHS
JMHIAYaTUX CIEKTPiB, CIEKTPaJIbHUN aHaui3;
NPUHIOMI Jii BUMIPIOBAIBHUX TPUJIAQIIB  Ta
TEeXHIYHUX IIPUCTPOIB: reHEepaTop Ha

HUTII), TEHEpaTopoM  Ha  TPaH3UCTOPI,
TpaHcGopMaTopoM, JOKEepenaMu CBiTIa,
IUIOCKUM  JI3€PKAJIOM,  JIIH3010, TPO30POI0
TUIOCKOTIAPaJIeIbHOIO IUTACTHHOIO,
nudpakIiitHuMy rpaTKaMu;

® PO3B’A3yBaTU:

1) po3paxyHKOBI 3ajaui, 3aCTOCOBYIOUH
(YHKIIOHATBHI  3aJIKHOCTI MK OCHOBHHUMH
¢Gi3MYHUMH  BEeIMYMHAMH, HA: 3aJEXKHICTDH
mepiofy BIIACHUX KOJIMBaHb BiJ TMapaMeTpiB
CHUCTEMH; 3aKOH 30epexeHHs eHeprii B
KOJHBAJIBHOMY poIIeci; rapMOHIYHI
KOJIMBaHHS, JOBXXKHHY  XBUWJI; 3aKOHH

2)

3)

4)

reOMETPUYHOI ONTUKU, (POPMYILY TOHKOI JIH3H;

iHTepdepeHmito  Ta  audpaxmico  CBITHA;
TpaHcdopmarop;
3ajadi  Ha aHami3 rpadikiB  HE3aTyXaruux

(rapMOHIYHMX) Ta 3aTyXal4YWX KOJIUBaHb,
3aJIeKHOCTI aMIUTITYAM BHUMYIICHHX KOJUBAHb
BiJl YacCTOTH 30BHIIIHBOI MEPIOAUYHOI CHIIH,
300pa’keHHS XOJIy CBITJIOBUX ITPOMEHIB Ha MEX1
JIBOX  IPO30pUX  CEPENIOBHII;  300pakeHb,
OTPUMAaHHUX 32 JOMOMOTOI0 IIJIOCKOTO J3epKajia
Ta TOHKOT JIIH3H;

KOMOIHOBaH1 3ajadyi, JUid PO3B’SI3yBaHHS SKUX
BUKOPHUCTOBYIOTbCS TOHSTTS 1 3aKOHOMIPHOCTI
PI3HUX PO3JUTIB (PI3UKH;

3ajaui, Akl nepeadavaoTh 0OpoOKy Ta aHai3
pe3yibTaTiB  €KCIEPUMEHTY, 300paKeHWX Ha
¢doTo abo cxeMaTUYHOMY PHCYHKY.




TPaH3UCTOPi, TEHEpaTop 3MIHHOTO CTPyMY,
TpaHchopMmaTop, HaAUMPOCTIUN pajionpuiiMay,
OKyJsipu, oroanapar, MPOCSKIIHHUIA amapar,
Jyna, MiKpOCKOII, CBITJIIOBO/I, CIIEKTPOCKOTL.

KBAHTOBA ®I3UKA. EJEMEHTHU TEOPII

BIJTHOCHOCTI

Eaementn Teopii BiTHOCHOCTI.
[Mpunmunu (mocTynaTi) Teopii BiTHOCHOCTI
Eitnmireiina.  PenstuBicTchbkuii  3akoH -
JoJaBaHHS  HBUAKOcTeH.  B3aeMo3B’A30k
MacH Ta eHeprii.

CaitinoBi kBanTu. 'imore3a [lnanka.
Crana [1nanka. KBanTtu cBitia (¢poToHn).

@®otoeekT Ta EKCIEePHUMEHTAILHO
BCTAQHOBJIGHI ~ MOro  3akoHHU.  PiBHSIHHS
Eitnireiina s poroedexty. 3acTocyBaHHS
¢doToedekTy B TEXHIll.

Tuck cBiTia.

Atom Ta aromue sapo. Jlocmin
Pesepdopna.  Snepna  monens  aroma.
KBantoBi noctynaru bopa. BunpomintoBanHs
Ta TIOTJIMHAHHA CBITJIa aTOMOM. YTBOPEHHS
JiHIMYacTOro crexTpa.

Jlazep.

Cknan sapa atoMa. [3otonu. Enepris
3B'SI3KYy aTOMHUX siiep. SnepHi peaxuii. [loain

3HaTH, TOSCHIOBATH 1  TIPAKTHYHO
3aCTOCOBYBATH:

SIBuima i mpoumecu: pyx eleMEHTapHUX
YaCTMHOK y  INPHUCKOPIOBAYax,  BIJIKPUTTSA
CHEKTPAbHUX JIHIA Pali0aKTUBHOCTI, 130TOIH,
BTpaTa MeETaJlaMd HEraTUBHOTO 3apsily NpHU

ONPOMIHEHHI  CBITJIOM, 3aJ€XHICTb  eHepril
(OTOCNIEKTPOHIB B  4YacTOTH  CBiTIAa 1
HE3aJCXKHICTh Bl HOro IHTE€HCHUBHOCTI,

nudpakiis GOTOHIB Ta €JIEKTPOHIB.
dyHIaMeHTAJNbHI 10CTiAu:
A. CroneroBa; II. JleGenena; E.
Pesepdopna; A. bekkepens.

OCHOBHi MOHATTA: KBaHTH CBITJA
(¢potonnm), doroedexr, YEepBOHA Mexa
dotoedexry, THCK CBITJIa, 130TOMH,
pafioaKkTUBHICTh, anb(a- 1 OeTa-4aCTUHKH,
raMMa-BUIPOMIHIOBAHHS, KBaHTOBUI XapakTep
BUIPOMIHIOBAaHHS 1  NOMJIMHAHHA  CBITJIA
aToOMaMmy, 1HAYKOBaHe BUIIPOMIHIOBaHHS,

MIPOTOH, HEUTPOH, SIEPHI CUJIM, PaJl0aKTUBHUN
po3majn, mepioJ MiBpo3maay; €Hepris 3B’3Ky
aTOMHHX sA1ep, AePeKT . mac, eHepreTHYHHU
BUXIl SJIGPHMX peakIliif, JaHIIoroBa sjaepHa
peaxiis, KpUTH4Ha Maca.

pO3Mi3HABATH TMPOSIBU KBAaHTOBHUX  SIBHIN 1
OpoIeciB  y TMpUpOdi Ta iX IpakTH4YHE
3aCTOCYBaHHS B TEXHIIll, 30KpemMa (akTiB, 10
MiATBEPKYIOTh BHCHOBKH CIICHIaTbHOI Teopii
BIZIHOCHOCTI;  SIBHII, IO  MIATBEPIKYIOThH
KOPITYCKYJISIPHO-XBHJIbOBUI Tyalni3zm
BJIACTMBOCTEH CBITIIa; BUKOPUCTAHHS 3aKOHIB
doroedeKTy B TEXHilll, METOIB CIIOCTEPESIKCHHS
1 peectpartii MIKpOYaCTHHOK;

3aCTOCOBYBAaTH OCHOBHI TIOHSTTS Ta 3aKOHHU
CHemiagbHOi  Teopii  BiTHOCHOCTI,  Teopii
doroedekry, Teopii OynoBH aroMa Ta Apa,
dbopMynu Uil BU3HAYCHHS (DI3UYHHUX BEITMYHUH
Ta X OJMHHUIIb; MaTEMaTH4YH1 BUPa3u 3aKOHIB;
PO3PI3HATHU: BUAU CIIEKTPIB, paAl0aKTUBHOCTI;
MOPIBHIOBAaTH 0CO0JIMBOCTI TpEKiB
MIKPOYACTUHOK Yy €JIEKTPUYHOMY 1 MarHiTHOMY
MOJIIX; YTBOPEHHS pI3HUX BUJIB CHEKTPIB,
3arajabHi 0COOJIMBOCTI MIPOIIECIB, 10
Bi/IOYBalOTbCS MPH PATI0OAKTUBHOMY pO3Mai
snep, YMOBM BHHUKHEHHS JIAHIIOTOBOI Ta
TEPMOSIIEPHUX peakLiil; mpupoy anbda-, 6era-
, FTaMMa-BUIPOMIHIOBaHb;

pOOMTH y3arajJbHEHHS IIOJI0 BJIACTUBOCTEH

sanep ypany. Anepuuii peakrop. Tepmosinepna IneanizoBani Mo/jeJi: IUIaHETapHa PEYOBUHH Ta TOJIA;

peaxirisi. MOJIeNIb  aTOMa, IPOTOHHO-HEHTPOHHA MOJIENb e CKJaJaTH TIUIAaH BUKOHAHHSA JIOCHIJTIB Ta
PagioaktuBHicTh.  Anbda-, Oera-, | sapa. eKCTIIEpUMEHTIB, pOOOTH 3 BUMIPIOBAJIEHUMHU

ramMmMa-BUIIPOMiHIOBaHHA. MeTonu peectpariii 3akoHu, NPUHIUIH, rinore3u: MpUIajaMu Ta MIPUCTPOSIMH, 30KpeMa

10HI3yI0YOT'O BUIIPOMIHIOBAHHSI. MOCTYJIaTH Teopii BIJHOCHOCTI, 3aKOH 3B’S3KY ¢doToenemMeHTa,
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MDK Macor0 Ta €HEepri€r, 3aKOHU (PoToedeKTy,
piBusHHsa  Eifnmreiina s goroedekry,
KBaHTOBI mocTynatu bopa, 30epexeHHs ymcna
HYKJIOHIB 1 3apsily B SIGPHHX DPEaKLifx, 3aKOH
paaioakTHBHOTO po3nany, rinores3a [Tnanka.

Teopii: ocHoBu cremianbHOI — Teopii
BIJIHOCHOCTI, Teopii dboTtoedekry,
KOPITYCKYJISIpHO-XBHJIBOBUI ~ Jyajli3M,  Teopil
OynoBH aToma Ta siapa.

IIpakTuyHe 3aCTOCYBaHHSA
TEOPeTHYHOr0  MaTepiajy:  3aCTOCYBaHHS
dotoedekry, OymoBa 1 BIACTHBOCTI ATOMHHX
snep, TOSCHEHHS  JIHIHYACTHX  CHEKTPIB
BUIIPOMIHIOBAHHSI Ta MOTJIMHAHHS, 3aCTOCYBaHHS
Ja3epiB, sACpHAa EHEPreTHKa, MNPHHLIUI il
BUMIDIOBAIPHUX  MpWJaNiB  Ta  TEXHIYHUX
OpUCTPOiB:  (oTOENeMeHT, MPUCTPOIB I
peectpamii  3apsAKEHUX ~ YACTHHOK,  Jiasep,
SACPHUN PEaKTOp.

1)

2)

3)

4)

pO3B’sI3yBaTH:

PO3paxyHKOBI 3ajadui, 3aCTOCOBYIOUH
(yHKIIOHABHI 3AJIEKHOCTI MiIXX OCHOBHUMH
(hi3MYHUMU BEIMYMHAMU, HA: PEIATUBICTCHKHMA
3aKOH JI0JIaBaHHS IIBUAKOCTEW, 3aCTOCYBaHHS
dbopmyn 3B’SA3Ky MDK Macolo, IMITYJIbCOM Ta

EHEepTi€lo; 3aCTOCYBaHHS KBaHTOBHX
MOCTYJIaTiB bopa hi (o) MPOIIECiB
BUINIPOMIHIOBAaHHS Ta TOIJMHAHHA EHEeprii

aTOMOM; 3aCTOCYBaHHs PIBHSHHS EiHIITEHA
st GoToedeKTy, CKIAaHHs PIBHSHb SICPHUX
peakilii Ha OCHOBI 3aKOHIB 30epe)KCHHS;
po3paxyHOK JneeKTy Mac, eHeprii 3B’s3Ky

aTOMHUX  SiI€P,  CHEPreTUYHOrO  BHUXOMY
SIEPHUX  pEeaKIliid; 3aCTOCYBaHHS 3aKOHIB
30epekeHHsl IMIYNIbCY Ta EHEeprii 10 Oomucy
31TKHEHB MiKpOYaCTHHOK; 3aCTOCYBaHHs

3aKOHY Pa/lloaKTUBHOI'O PO3MAaay, BU3HAUYEHHS
nepioy miBpo3maiys;

3aJadi Ha aHaii3 rpagikiB 3MIHM KUIBKOCTI
pamioaKTUBHUX  sAEp 13  YacoM, CXEMH
€HepreTHYHUX  PIBHIB IS MOSICHEHHS
MOTJIMHAHHS Ta BUITPOMIHIOBaHHS CBITJIA;
KOMOIHOBaHI 3ajadi, AJi1 PO3B'SI3yBaHHS SIKUX
BUKOPUCTOBYIOTHCSI TIOHATTS 1 3aKOHOMIPHOCTI
PI3HUX PO3/UIIB (I3UKH;

3amayi, fK1 1ependadaroTb OOpOOJIEHHS Ta

aHai3 pe3ynbTaTiB EKCIIEPUMEHTY,
300pakeHnX Ha (oTo abo CXEeMaTHYHOMY
PUCYHKY,  30KpemMa MO0  BH3HAYCHHS

XapaKTEPUCTHK €JIEeMEHTAapHUX YaCTHHOK abo
snep 3a (OTO3HIMKAMHU iX TpekiB (30Kpema B
Mar"iTHOMY I0J1).
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13.

14.

15.

16.

CIIUCOK JITEPATYPU, PEKOMEHJOBAHOI U151 IJITOTOBKHU 10 CHIBBECIIU 3 ®I3UKMU:
di3uka (piBeHb CTAHAAPTY, 32 HABUAIBHOIO MPOTPAMOI0 aBTOPCHKOTO KoJeKTHBY mia kepiBHUUTBOM O. L. Jlsmenka). Ilinpyunuk mist 10 kmacy
3aKJIaiB 3arajapHoil cepeaHboi ocBiTH (aBTopH ['omoBko M.B., Mensnuk 1O.C., Henopoxns JI.B., Ciniii B.B.), KII «BugaBaunto «Ilemaroriuna
TymKay, 2019.
@i3uka (piBeHb CTaHAAPTY, 33 HABUAIBHOIO MPOTPaMoOI0 aBTOPCHKOro KosiekTuBy mif kepiBHUUTBOM O. L. JIsmenka). ITigpyunux ans 10 kmacy
3aKJIaJliB 3arainbHOi cepeqHboi ocBiTH (aBTop CupoTtiok B./l.), TOB "Bumasauirso "I'enesa" 2019.
@i3zuka (piBeHb CTaHAAPTY, 33 HABUAIBHOIO MPOTPaMoOI0 aBTOPCHKOro KosiekTuBy mif kepiBHUUTBOM O. L. JIsmenka). Iligpyunuk ans 10 kmacy
3aKJIaIiB 3araibHOI cepeqHboi ocBiTH (aBTOopH 3acekina T.M., 3acekin [1.0.), TOB «Ykpaincpkuii OCBITSHChKHI eHTp «Opion», 2019.
@i3zuka (piBeHb CTaHIAPTY, 32 HABYAJIBLHOI IMPOrpaMOI0 aBTOPCHKOTrO KOJEKTHBY miJ KepiBHUUTBOM B. M. JlokteBa). [linpyunux ans 10 kmacy
3aKJIa/IiB 3arajibHOI cepeHboi ocBiTH (aBTopu bap’sixtap B.I'., [loBruii C.O., boxunosa @.41., Kiprtoxina O.A.), TOB «BunaBaunto «Panoky, 2019.
Kopmrak €.B. ®@izuka : 10 k1. : miapyd. s 3aralibHOOCBIT. HaBY. 3aKIL. : piBeHb crangapty / €. B. Kopmak, O. . JIsmenko, B. @. CaBueHko. - 2-re
Buz. - K.: I'enesa, 2018.
Kopmak €.B. ta in.. ®izuka, 11 xu.: [Tigpyd. ays 3aranbHOOCBIT. HaBY. 3aKil. : piBeHb cTangapty/ €. B. Kopmak, O.1 JIsmenko, B. ®. CaByenko. - 2-
re Bua. - K.; Ipmias: BT® «llepyny, 2019.
Cupotiok B.Jl., bammrosuii B.1., @i3uka - 10 [ligpyd. mist 3aransHo ocBiT. HaB4. 3aki./ Cupotiok B./1., bamroswuii B.1. - K.: «CULIHS», 2018 p.
Cuportiok B. 1., bamrosuii B.1., ®@i3uka - 11 [Tigpyy. ans 3aranbHo ocBit. HaBy. 3aki./ CupoTtiok B.J1., bamrosuii B.1., - K.: «Cullufly», 2019 p.
3acekina T.M., 'onoBko M.B., 10 ki [Tigpyd. 11 3aranpHO OCBIT. HaBY. 3aki./ 3acekina T.M., 'omosko M.B. - K.: «I[lemaroriuna J{ymkay, 2018 p.

. 3acekina T.M., 'onoBko M.B., 11 ki [ligpyu. ans 3aranbHO ocBiT. HaBY. 3aki./ 3acekina T.M., I'onoBko M. - K.: «CULSA», 2019 p.
. bap'saxtap B.I'., bosxxenosa @.41., 10 ki [linpyy. 1uisa 3aransHO ocBiT. HaBY. 3aki./ bap'sxtap B.I'., boxxenosa @.41. - K.: «Panok», 2017 p.
. bap'saxtap B.T'., boxxenosa @.41., Kiproxin M.M., Kuptoxina O.0., 11 ki Ilizpyd. ams 3aranbHo OCBIT. HaBY. 3aki. / bap'sxrtap B.I'., Boxxenosa @.41.,

Kiproxia M.M., Kuproxiaa O.0.- 2-re Buj., BUIp.. i A01.,- X.: «Panok», 2018 p.

Kopmak €.B., JIsmenko O.1., Capuenko B.®. ®izuka 11 xi.: [Tiapyd. ans 3aranbHo ocBiT. HaBy. 3aki1./ Kopmak €.B., JIsmenko O.1., CaBuenko B.®.
- K.: «I'eneszay, 2017.

I'ennenmreiin JILE., €Bnaxosa O.M., bonnapenko M.B. ®@i3uka 10, [Tiapyd. 1uis 3aranbHO ocBiT. HaBy. 3aki1./ 'ennenmreiin JI.E., €snaxosa O.M.,
bonnapenko M.B. - K.: «I'imHa3ia», 2017 p.

I'ennenmreiin JILE., €Bnaxosa O.M., bonnapenko M.B. ®@i3uka 11, [Tiapyd. 1uis 3aranbHo ocBiT. HaBy. 3aki1./ 'ennenmreitn JI.E., €snaxosa O.M.,
bonmapenko M.B. - K.: «['imHa3isy», 2016 p.

Kopmak €.B., JIsmenko O.1., Capuenko B.®. ®izuka 11 xi.: [Tiapyd. ans 3aranbHo ocBiT. HaBy. 3aki1./ Kopmak €.B., JIsmenko O.1., CaBuenko B.®.
- K.: «I'enesay, 2016 p.
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