


ITPOT'PAMA
3OBHIIIHBOT'O HE3AJIEZAKHOI'O OIIHIOBAHHSI
pe3yabTaTtiB HaBuaHHsa 3 PI3UKU,
3100yTHX Ha OCHOBI IOBHOI 3arajibHOI cepeHbLOI OCBITH

IosicHOBa/IbHA 3anmHCKA
IIporpamy 30BHIIIHBOIO HE3aJIEXKHOTO OLIIHIOBAaHHS 3 (i3UKH YKJIaJIeHO Ha OCHOBI YHHHUX HAaBYAIBHUX ITPOrpaM:

3 ¢isuku mas 7-9 KiaciB 3aKknajiB 3aranbHoOl CepeNHbOI OCBITH, 3aTBep/KEHOI Haka3oM MiHicTepceTBa OCBITH i Haykm
Vxpaiau Ne 804 Bin 07.06.2017 p. ta HaBuaneHuMX mporpam g 10-11 xnaciB 3akiamiB 3arajbHOI CEPeIHBOI OCBITH 3 (izuKu
(piBeHb cTaHIApTy, IPOQIIBHUNA piBeHb) ABTOPCHKOr0 KOJEKTUBY MiJ KepiBHULTBOM JlokTeBa B.M., 3 (i3uku i actponomii (piBeHs
CTaHAapTy, NpodiabHAN PIBEHB) aBTOPCLKOTO KOJNIEKTUBY IiJ] KepiBHMITBOM Jlsmienka O.1., 3aTBep/keHNX HakazoM MiHictepcTsa
ocBiTH i Hayku Ykpaiau 24.11.2017 Ne 1539 «IIpo vananus rpudy MOH HaBuansHUM mporpamaM 3 (i3WKH i aCTPOHOMIT Ul YUHIB
10-11 knaciB Ta MOJILCHKOT MOBH Jy1s yuHiB 5-9 Ta 10-11 kiaciB 3akiaaiB 3arajibHOI CEPeIHBOI OCBITH.

Marepian mporpaMu 30BHIITHOTO HE3aJIeXKHOT'O OLiIHIOBaHHA 3 (i3WKH MOALIEHO HA I1°ITh TeMaTHIHUX OJIOKIB: “Mexanika”,
“MounekyiisipHa ¢izuka Ta TepMoauHamika”’, “Enexrpopunamika”, “Konusanas i xsuii. Ontuka”, “Enementr Teopii BiIHOCHOCTI.
KBanrtoBa ¢i3mka”, sKi, B CBOX 4epry, po3NOJAUICHO 3a KIIOYOBUMH eJIEMEHTAMH 3MICTy (i3MYHOrO cKJagHuKa Kypcy «®isuka i
aCTPOHOMIS» IIJIS 3aKJIA/(IB 3arajlbHOI cepeHbOI OCBITH.

Merta 30BHIIIHBOTO HE3AJEXXHOI'O OLIHIOBAHHS 3 (i3UKU HOJSATaE B TOMY, 00 ONIHUTH HaBYallbHI JIOCSITHEHHS YYaCHHKIB
30BHILIHBOTO HE3AIEXHOTO OLIHIOBAHHS:

— BCTaHOBIIOBATH 3B A30K MDXK SIBHIIAMH HaBKOJHIIHBOTO CBiTY Ha OCHOBI 3HaHHSA 3aKOHIB (i3HKH, (QYHIAMEHTAIBHHUX
(i3uYHKX eKCIIEPUMEHTIB Ta J1abopaTopHUX (PI3UYHHUX JEMOHCTpAllill 1 eKCIIepUMEHTIB;

- 3aCTOCOBYBaTH OCHOBHI 3aKOHM, IpaBHJIA, MOHATTS Ta IMPUHIMIIH, IO BUBYAIOTHCA B Kypci Gi3MKM 3aKjiIaiiB 3araibHOL
cepeHbOi OCBITH;


Наталія Роль
Карандаш


— BU3HAYaTH 3arajbHi PUCH 1 CYTTEBI BIMIHHOCTI 3MicTy (i3MYHHX SIBMII Ta MPOIECIB, MEXI 3aCTOCYBAaHHS (i3HUHHUX
3aKOHIB;

~ BUKOPUCTOBYBAaTH TEOPETHYHI 3HAHHS AJA PO3B'S3yBaHHA 3a/iay Pi3HOTO THMY (AKiCHHX, pPO3PaxyHKOBHX, rpadidHmuXx,
eKCIiepUMEHTATbHUX, KOMOIHOBaHHUX TOLLO);

— CKJIaaTH IUTaH NPaKTUYHUX Ji1f 11070 BHKOHAHHS EKCIIEPUMEHTY, KOPUCTYBATHCA BHMIPIOBAJILHHUMH MPHJIAIaMH,,
00 1aIHaHHAM, OOPOOJISTH pe3yJbTaTH AOCILIKEHHS, Y TOMY YHCHi 3 YpaXyBaHHIM IOXHOOK, pOOMTH BHCHOBKH IIIOJ0 OTPUMAHHMX
Pe3yIIbTATIB;

— MOSICHIOBATHU MPUHIMUN JIii IPOCTHX IIPUCTPOIB, MEXaHI3MIB Ta BUMipIOBILHUX HPUIIAAIB 3 Pi3H4HOT TOUKH 30DY;

— a”ami3yBaTH rpadikd 3arexxHocTed MiXK PI3MIHUMH BeTHYHHAMHE, POOUTH BUCHOBKH;

— NIPaBUJIBHO BU3HAYATU Ta BUKOPUCTOBYBATH OMHUII (i3WIHUX BEIHYNH.

Pesynomamu nasuanua, wo cniggionocamocs 3 eumozamu [epoicagnoeo cmandapmy ma
ba3zoBuii 3MicT HABYAJILHOIO HABYANbHUX NPO2paM
marepiajay 3nannesutl komnonenm Hisnvricnuit komMnonenm
MEXAHIKA

OcnoBH KinemMaTukn. MexaHIuHHH 3HaTH, NOSICHIOBATH 1 PaKTHYHO e PO3MI3HABATU NPOSBU MEXaHIYHUX SBHII 1
pyx. Cucrema BiziKy. BiTHOCHICTB 3aCTOCOBYBATH: IPOIECIB Y MPUPOI Ta IPUKIIAAH iX
pyxy. MarepianbHa Touka. Tpaekropis. SlBumia i npouecu: pyx, iHepIlis, MIPaKTUYHOTO 3aCTOCYBAaHHS B TEXHIII],
IInsx i mepemimenHs. IBuakicTs. BiJTbHE TIaiHHA TiJ, B3a€MOIis TiJI, e 3aCTOCOBYBATH OCHOBHI ITOHSATTS Ta
JlogaBaHHs IIBUIKOCTEH. nedopmaliis, TUTaBaHHS TLT TOIHO. 3aKOHH, IPUHLUITY, PaBUJIa MeXaHIKH,

HepisaoMmipauit pyx. Cepenns i ®ynaaMeHTAIbHI A0CTiIH: dbopmynu Ay BU3HAYSHHS DI3HUHUX
MHTTEBa MBUAKOCTL. PiBHOMIpHHH i Apximena, Toppidemnri, b. [Tackais, BEJIMYMH Ta iX OJMHUIG; MATEMATHYH1
PiBHOIIPUCKOPEHUH PyXH. . Tanines, I'. KaBerauia. BHPa3W 3aKOHIB 1 3aKOHOMIpHOCTEH
HPI/ICKOPCHHSI. I'padixu 32.1H6)KHOCTi OCHOBHI NOHATTS: MeXaHITHMH pyX, MEXaHIKy; . .
KiHeMaTHYHUX BEIMIMH Bil Hacy y cHCTeMa BilTiKy, MaTepiaibHa TouKa, *  BU3HAYATH MEXi 3aCTOCYBAHHS 3aKOHIB
PiBHOMIpHOMY i PIBHOIIDHCKOPEHOMY | rpaekTopisi, KOOPANHATA, TEPEMILICHHS, MeXaHiKy; .
pyXax. ‘ IIUISX, IIBUAKICTh, HPUCKOPEHHS, iHepuis, | ® POSPISHATH BUIH MEXAHITHOTO PYXY,




Ba3oBuii 3MicT HABYAJIBLHOIO
MaTepiaaxy

Pesynomamu nasuanus, wo cnigsionocamocs 3 eumozamu [lepoicagno2o cmanoapmy ma
HABYANILHUX NPOSPAM

3HaHHnesU KOMNOHEHM

Hianenicnui komMnorneum

PiBHoMipHHU# pyx mo koiry. [lepion i
yacroTa. JliHiiiHa 1 KyTOBa IIBUIKOCTI.
JloLieHTpoBe IPUCKOPEHHS.

OcHoBu aAuHamiku. [lepmmii 3aKkoH
Hrrotona. Iaeprianbii cucreMu
BiJUTiKy. [IpHHITUTT BiZTHOCHOCTI
Tanines.

Bzaemonis Ti1. Maca. Cuia.
Honasanns cui. Jpyruit 3aKkoH
Helorona. Tperiit 3axon HeloToHA.

I'paBitaniiini cunm. 3aKoH
BCECBITHROIO TSKiHHS. CHa TSOKIHHS.
Pyx Tina mijg Ji€10 CHIN TSOKIHHS.

Bara Tina. HeBaromicts. Pyx
IITY9HUX CyNyTHUKIB. [lepia
KOCMIiYHA IIBUIKICTb.

Cunm mpyxHocTi. 3akoH I'yka.

Cumu Tepts. KoedinieHT Teprs.

MoMmeHT cuii. YMOBH piBHOBArd
Tina. Bumu piBHOBary.

3aKkoHM 30epekeHHsI B MeXaHili.
Imnynbce Tina. 3akoH 30epexeHHs
iMoynecy. PeakTHBHUIM pyX.

Mexaniuna po6ota. Kinernyna ta
MOTEHIliaJbHA SHePris. 3aKOH

iHepTHICTh, Maca, CHJIa, Bara, MOMEHT
CHJIM, THCK, IMIIYJIbC, MeXaHi9Ha poboTa,
MOTYXHICTh, KOe(IIliEHT KOPUCHOI Mii,
KiHEeTH4YHA Ta OTeHIliaJIbHa eHepris,
nepion i yacrora.

IneanizoBani Mofei: MarepiaiabHa
TOYKA, 3aMKHEHa CHCTEeMa.

3axoHM, NPHHIMIK: 32KOHOMIPHOCTI
KiHEMAaTHKH; 3aKOHU muHaMiku HeroToHa;
3aKOHU 30€peXXeHHs IMITYJIbCY W eHepril,
BCECBITHBOTO TsDKiHHSA, ['yka, [lackans,
Apximena; yMOBH pIBHOBar# Ta ILIaBaHHS
TLJT; TIPUHIIKN: BiTHOCHOCTI "asmimes.

Teopii: 0CHOBH KJIaCHYHOT MEXaHIKH

IIpakTuvHe 3acTOCYBAHHSA
TEOPETHIHOI0 MaTepiaIy: po3B’I3aHHs
OCHOBHOT 3a7a4l MEXaHiKH, pyX TLI Hij
Ji€ro onHiel a00 KUIBKOX CHIL, BIIbHE
NaJiHHS; pyX TPAaHCIOPTY, CHAPSIIB,
IUIaHET, IITY4YHUX CYIyTHHKIB; PiBHOBArn
tin, KK/] npoctux Mexani3miB, mepegada
TUCKY pIIWHAMH Ta ra3aMu, IIaBaHHs TiJl,
IPHUHIHATM Jii BUMIPIOBAILHUX NMPHJIAIIB Ta
TeXHIYHUX MPUCTPOIB: TEPE3H,

e pO3B’43yBaTH:

1)  pospaxyHKOBI 3a/1a4yi Ha BUKOPUCTaHHSA
bopMys MPAMOJIIHITHOTO PIBHOMIPHOTO Ta
PiBHO3MIHHOT'O PyXiB, CEpEAHBOI Ta MUTTEBOL
IIBUAKOCTI HEPiBHOMIPHOTO PyXY,
PiBHOMIPHOT'O PyXy II0 KOJIy, PyXy Tijia MiJ
JI€0 TOCTIHHOT CHJTM TSDKIHHS: PiBHOMIPHUH
Ta piBHONPUCKOPEHU# MPAMOIiHIIHI pyXH;
BITHOCHHUH pPYyX; PIBHOMIPHHI PyX IO KOIY;
PyX TUI Hif Aiero ogniel abo KiNbKOX CHII, PyX
3B’S3aHUX T1JI; YMOBH piBHOBAaru Ta IIaBaHHS
TLT; BCECBITHE TSDKIHHS, 3aKOHH HBI0TOHA,
I'yka, ITackans, Apximeya; 30epeKeHHs
iMIyJibCy ¥ eHeprii,

2) 3anmadi Ha aHayi3 rpadikiB pyxy Til i
BU3HAYECHHS 32 HUMH HOTO IIapaMeTpiB,

- moOynoBy rpadika 3MiHH OZHI€T
BEJIMYMHH 3a rpadikoM iHIIOf;

3) 3amaui, sxi nepenbavyaroTh 0OPOOKY Ta
aHaJi3 pe3y bTaTiB eKCIepUMEHTY,
300paxkeHux Ha ¢poTo abo
CXeMaTHYHOMY PHCYHKY;

4) xomOiHOBaHi 3anadi, A7
PO3B’A3yBaHHS AKUX
BUKOPHCTOBYIOTHCS IOHSITTS i




BazoBHii 3MiCT HABYAJLHOID
Marepiajy

Pezynomamu naguanns, wo cniggionocamsca 3 eumozamu epicasnozo cmanoapmy ma
HABYANbHUX NPOCDAM

3nanHesult kKomnonenm

JisgnoHicHUll KOMINOHEHM

30epexeHHs eHepril B MEXaHIYHHX
mporecax. [Totyxuicts. Koedimient
KopucHoi aii. [Ipocti MexaHi3Mu

EnemenTH MexaHikM piinH Ta
rasiB. Tuck. 3akon Ilackans mis piguH
Ta ra3is. AtMochepuuii Tuck. Tuck
HEPYXOMOI piTUHU HA JHO 1 CTIHKHU
IIOCY/IMHH. ApXiMea0Ba cuia. YMoBa
TIJIaBaHHS TLIL.

IUHAMOMETp, CTPOOOCKOI, OapoMeTp,
MaHOMETp, KyNIbKOBUH MMiAIIUAITHUK, HACOC,
BaX1J1b, CIIOJIy4deH1 IIOCYIMHH, OJIOKH,
MOXuJia MIOLIKWHA, BOJOIPOBII, IILTI03,
riApaBIiYHUM TIPEC, HACOCH

3aKOHOMIPHOCTI 3 KiJTbKOX PO3ALIIB
MeXaHiKH;

M

OJIEKYJJIAPHA ®I3UKA I TEPMOJUHAMIKA

OcHoBH MosIeKyasIpHO-
KineTH4HOi Teopil. OCHOBHI
TIOJIOXKEHHS MOJIEKYJISIPHO-KIHETUYHOL
Teopii Ta iX gociiiHe OOTpYHTYBaHHS.
Maca i po3mip mosekyn. Ctana
Asorazapo. CepenHs KBaJpaTu4yHa
MIBUJKICTh TEILIOBOTO PYXY MOJIEKYI.

Ineanpuumii ra3. OCHOBHE PiBHSHHS
MOJIEKYJISIPHO-KIHETUYHOT Teopii
imeansHOTO ra3y. Temneparypa Ta it
puMiproBanHs. [1Ikana abcomoTHIX
TeMIepaTyp.

PiBHsHHS cTaHy 11ealIbHOrO rasy.
[3omporecu B rasax.

3HaTu, NOSCHIOBATY 1 MPAKTHIHO
3aCTOCOBYBATHU:

SIBuma i npouecu: OpoyHiBChKHi
pPyX, mudy3is, CTHCHEHHS ra3iB, THCK
rasiB, IpOIECH TEILIOOOMIHY
(TeTUIOPOBIAHICT, KOHBEKIIIS,
BHUIIPOMIHIOBAHHS ), BCTAHOBJIEHHS
TEIIOBO1 piIBHOBAaru, HEOOOPOTHICTH
TEILIOBHUX SIBHUIII, arperatHi nepeTBOpeHHs
pedyoBHHHU, AeopMallis TBEpIUX Til,
3MOYYBaHHS, KalJIsSpHi SBHINA TOIIO.

dyHaaMeHTaAJbHI 1ocaiau: P. boiins,
E. Mapiorra, XK. Hlapas, XK. Ieii-
JIroccaka.

PO3Mi3HaBaTH MPOSBU TEIJIOBUX SBHIII 1
MIPOTIECIB y MPUPOAi Ta X IpaKTHUHE
3aCTOCYBaHHS B TEXHilll, 30KpeMa
nudy3ii, BAKOPUCTaHHS CTUCHEHOIO
rasy, 3MiHH BHYTpPiIIHBO1 eHeprii
(arperaTHOTro CTaHy PE4OBHHH ), BUIIB
TEIJI000MIHY, SIBUILA 3MOYyBaHHS Ta
KanuIsIpHOCTI, pi3HUX BHAIB AedopMariii,
BIIACTHBOCTEW KPUCTAJiB Ta IHIIAX
MarepialiB y TeXHili i mpupoi,
CTBOPEHHS MaTepialiB i3 3aJaHUMHU
BIIACTUBOCTSAMH, 3aCTOCYBAaHHS TEILIOBHX
JBHUTYHIB Ha TPAHCIIOPTi, B EHEPTeTHIIi, ¥
CUIIECBKOMY T'OCIIOJIAPCTB1, METOIN




BazoBui 3MicT HABYAJIBLHOIO
Marepiajy

Pesynomamu naguanns, wo cniggionocamucs 3 eumozamu [lepicaernozo cmanoapmy ma
HABUAIbHUX NPO2PAM

Suannesuit komnorneHm

Hisanvricuuit komnonenm

OcHOBY TEpMOAHHAMIKH.
Termnosuif pyx. BHYTpILIHS eHeprig Ta
crocobu ii 3minu. KiTbKiCTh TETUIOTH.
IInToMa TerI0EMHICTh PEYOBHHH.
Po6ora B TepMoauHaMmiIli. 3aKoH
30epeXXKeHHs eHeprii B TeMIIOBUX
mpoiiecax (mepiinii 3aKoH
TEPMOJMHAMIKH ). 3aCTOCYBaHHS
[EPIIOro 3aKOHY TEPMOJAUHAMIKH 10
i3omporiecis. AxiabatHuil npoiec.

HeoGopoTHICTh TEMIOBHUX NPOLECIB.

IMpuHOMn il TEMIOBUX ABUTYHIB.
KoeoirieHT KOpHUCHOT JIii TENIOBOro
JBHTYHA 1 HOTO MakCUMallbHE
3HadeHHd. Exosoriygi Hacmiaku aii
TEMJIOBUX MAIIHUH.

BaacruBocri rasis, piauH i
TBepanx Tija. [lapoyTBopeHHd
(BUITapOBYBaHHS Ta KUIiHHS).
Konpnencamnis. ITuroma rennora
napoytBopeHHs. Hacuuena ta
HeHacHueHa Iapa, iXHi BIaCTHBOCTI.
BignocHa Bosoricts moBiTps Ta 11
BUMIipIOBaHHS.

ITnaBaeHHs i TBEpIHEHHS TiJl.

OcHOBHI MOHATTA: KUIBKICTh
PEYOBUHH, CTajia ABOrajipo, MOJIIpHa
Maca, cepenHs KBaJpaTH4Ha IIBHIKICTb
TETUIOBOTO PyXy MOJIEKYJI, TeMIIepaTrypa,
TUCK, 00’ €M, KOHIIEHTpaIlid, TYyCTHHA,
TEII000MiH, poboTa, BHYTPIIIHS €HepPTid,
KUTBKICTB TETUIOTH, afiadaTHHil mpolec,
i30mpoliecH, TUTOMA TEIUIOEMHICTh
PEeYOBUHHU, TUTOMA TEIJIOTA TUIABIICHHS,
IUATOMA TEIJIOTa HapOyTBOPEHHS, IINTOMA
TEIUIOTa 3TOPSIHHS MAIUBa, TOBEPXHEBA
eHepris, cujia MOBEPXHEBOrO HATITY,
IOBEPXHEBHIT HATAT, HACHYEHA Ta
HeHacH4eHa Iapa, BiTHOCHA BOJIOTICTh
TOBITPS, TOYKA POCH, KPUCTAJIIYHI Ta
amop¢Hi Tina, aHi30TpOMis
MOHOKPHCTAIIB, IPYXKHA 1 IJaCTHYHA
nedopmarlii, BUAOBKEHHS, MEXaHiUYHA
Hampyra.

IneanizoBani Mogei: i1eajabuuii ras,
iIeanpHa TEMIOBA MalllMHA.

3aKoHH, NPHHIHIH Ta MeXi IXHBOTO
3aCTOCYBaHHSI: OCHOBHE PiBHSHHS
MOJIEKYJISIPHO-KIHETHYHOT Teopii
| iIeaJIbHOT'0 Ta3y, PiBHSHHS CTaHY

podiIaKTHKY 1 60poTHOH i3

3a0py/IHEHHSM HAaBKOJIUITHHOTO

IPHUPOTHOrO CEPeOBHUIIIa;

3aCTOCOBYBATH OCHOBHI ITOHSTTS Ta

3aKOHM, IPUHITUIH, IIPABHIIA

MOJIEKYJISIpHOT (Pi3UKH Ta TEPMOJAMHAMIKH,

dbopmyIa IS BU3HAYEHHS Di3HIHAX

BEJIMYMH Ta 1X OJUHHIb, MATEMATHYHI

BHpa3U 3aKOHIB MOJEKYJIApHOI Pi3uKH Ta

TEPMOJINHAMIKH;

BH3HAYATH MEXi 3aCTOCYBaHHS 3aKOHIB

MOJIEKYNIAPHOT (hi3WKU Ta TEPMOIUHAMIKHY;

PO3pI3HATH: arperaTHi CTaHU PEYOBUHH,

HacHYeHy Ta HEHacCHUeHy mapy,

KpHUCTalivHi Ta amopdHi Tina;

pO3B’A3yBaTH:

1) po3paxyHKOBI 3a[adi, 3aCTOCOBYIOUH
GYHKIIOHAIBHI 3aJIE)KHOCTI MiXK
OCHOBHUMH (Di3NYHUMH BEIMUMHAMMU,
Ha: piBHSHHS MOJIEKYJISPHO-
KiHETHYHOI Teopil i1eaIbHOTO a3y,
3B’A3KY MiX Macolo rasy 1 KiJIbKiCTIO
MOJIEKYJT; 3aJIeKHICTh TUCKY a3y BiJl
KOHIIEHTpaLii MOJEKYI i
TeMIIepaTyPH;, BHYTPILIHIO €HEPTiio

5




Ba3zoBuii 3MicT HABYAJIBHOTO
Marepiany

Pesynemamu nasuanns, wo cniggionocamocs 3 umozamu [lepocagHo2o cmanoapmy ma
HABHANIbHUX NPO2pam

3nannesun komnoHexnm

JlisnoHicHuli koMnoHenm

[IuTOoMa TeIIoTa NiaBjieHHs. Temrora
3ropsiHHs nanuBa. PiIBHSHHS TENIOBOro
Oanancy A HAWIPOCTIIINX TEIIOBUX
HOPOLIECIB.

IToBepxHeBwmit Hatar piauH. Cuna
TIOBEPXHEBOT'0 HATATY. 3MOUyBaHHS.
KamninspHi sBuma.

Kpucrasivni ta aMmop¢Hi Tina.
MexaHi4YHi BJIaCTHBOCTI TBEPAUX TiJL.
Bumu nedopmauiii. Moayns FOnra.

ieanbHOrO ra3y, ra30Bi 3aKOHH, MePIIuii
3aKOH TEPMOJIMHAMIKH, PIBHSIHHS
TEIJIOBOTO OaaHcy.

Teopii: ocHOBM TepMoaMHaMiKH Ta
MOJIEKYJIIPHO-KIHETHYHOT Teopil.

IIpakTH4YHe 3acTOCYBaAHHSA
TeOpPeTHYHOIro MaTepiandy: okpemi
BUIIAJIKU PIBHAHHS CTaHY i1€aJIbHOIO rasy
Ta IXHE 3aCTOCYBAHHS B TEXHIIII,
BUKOPUCTaHHS CTHCHEHOT'O Ta3y Ta
TEIIOBUX MAIlIVH, SBUINA AUPY3ii,
KUIIHHA N1 301IbIIEHHM THCKOM,
TepMidHa 00poOka meTaiiB, MexaHidH1
BIIACTHUBOCTI Pi3HMX MaTepiajiB Ta
BUKOPHUCTAHHS NPYKHUX BIACTHBOCTEH
TUI y TeXHilli TONIO; IPUHIIMII Jii
BUMIPIOBIBHUX NIPUJIANIB Ta TEXHIYHUX
IPUCTPOIB: KaJIOPUMETP, TEPMOMETP,
IICUXPOMETP, TEMJIOBA MallMHA (TEIIOBI
JIBUT'YHH, IapoBa i razoBa TypOiHH).

2)

3)

4)

OJTHOATOMHOTO Ta3y; 3aJICKHICTh
TYCTHHH Ta THCKY HAaCHYCHOI apH BiJ
TEMIEepaTypH; PiBHIHHS CTaHY
ieanbHOTO ra3y, ra3oBi 3aKOHH;
pobOTYy TEPMOAMHAMIYHOI'O TIPOIIECY,
NIEPIIUH 3aKOH TEPMOJUHAMIKH;
PIBHSHHS TEIJIOBOTO OallaHCy; Ha
IIOBEpXHEBI Ta KaniIsapHi ABUINA,
NPYXHY AedopMailito TiJI, BiTHOCHY
BOJIOTICTb IIOBITPS;

3a/1a4i Ha aHaTi3 rpadikiB i30MpoIeciB
Ta MOOYAOBY X Y PI3HHX CHCTEMax
KOOpLMHAT; O04HCIIeHHs 3a rpadikoM
3aJIe)KHOCTI THCKY a3y Bij Horo
00’eMy; poOOTH, BUKOHAHOI Ta30M;
aHami3 rpagikiB TEMIOBUX NPOLECiB;
aHaJIi3 AlarpaMu PO3TATaHHS METAJIiB;
3ajadi, AKi nepeabadaroTh 00poOKy Ta
aHaJIi3 pe3yJbTaTiB eKCIIEPUMEHTY,
300paxxeHux Ha GoTo abo
CXeMaTUYHOMY PHUCYHKY;
KOMOIHOBAHI 3a7a4i, A1

O3B’ I3yBaHHS SKUX
BHUKOPHUCTOBYIOTHCS ITOHSTTH i
3aKOHOMIPHOCTI 3 KUTBKOX PO3A1JiB




BasoBuii 3MicT HABYAJIBLHOTO
Marepiajay

Pesynomamu naguanns, wo cniegionocamocs 3 eumozamu Jlepicasnoco cmanoapmy ma
HABYAIbHUX NPOSPaM

3nannesutt KomnoHenm

JisinoHicHUull KOMNOHEHm

MOJIEKYJIAPHO]I (i3UKH,

TEPMOIUHAMIKHN T4 MEXAHIKH;
CKJIa[IaTH IJIaH BUKOHAHHSA
€KCIIEPUMEHTIB, pOOOTH 3
BUMIiPIOBAJILHIMH NPUJIAJIaMH Ta
IPUCTPOSIMH, 30KpeEMa KaJIOPUMETPOM,
TEPMOMETPOM, ICUXPOMETPOM
poOUTH y3araJibHeHHS MO0
BJIACTUBOCTEH PEUOBHUH Yy Pi3HHAX
arperaTHMX CTaHax; pO3TaIlyBaHHS, PYXY
Ta B3aEMOJIi1 MOJIEKYJI 3aJI€XKHO BiJ CTaHY
pEUYOBHHH.

EJEKTPOJINHAMIKA

OCHOBH €JIEKTPOCTATHKH.
EnextpuaHuii 3apsa. 3akoH
30epeKEeHHS eJIEKTPHUYHOTO 3apsiay.
3akoH Kymnona.

Enextpuyne noxne. HanpyxeHicTs
eekTpuuHoro nosd. Ilpuanun
CYTIEPIIO3HIIiT MOJTiB.

ITpoBigaMKY Ta Hi€IEKTPUKH B
eJIEKTPOCTATHIHOMY ITOJI.

Po6oTa enekTpudHOro Mojs Npu
nepeMiineHHi 3apsny. [lotenmian i

3HaTH, HOSCHIOBATH i MPaKTHIHO
3aCTOCOBYBATH:

SABua i DpouecH: eneKTpu3aris,
B3a€EMOJIiS 3apsHKeHUX TiJl, 1Ba BUIH
eNeKTPUYHMUX 3apaAiB, BUTbHI HOCIT
3apsiB y MPOBiAHUKAX, TOJISAPU3ALIis
J1€JIeKTPHUKIB, [1isl eIEKTPHIHOTO CTPYMY,
€JIeKTPOJIi3, TEPMOEIIEKTPOHHA EMICis,
ioHi3aIlig ra3iB, MarHiTHa B3a€MOJII,
ICHYBaHHS MarHiTHOT'O TTOJIst 3eMUTi,
€NeKTpOMarHiTHa iHAYKIlisk Ta

PO3Mi3HABATH MPOSIBH €JIEKTPOMArHI THAX
SBHI 1 IpoIeciB Y IPUPOII Ta iX
NIpaKTH4YHEe 3aCTOCYBAHHS B TEXHilll,
30KpeMa eeKTPOCTaTHYHUHN 3aXHUCT,
BUKOPUCTAHHS MPOBIIHUKIB Ta
130J19TOPiB, KOHAEHCATOPIB, Jii
€JIEKTPUYHOrO CTPYMY, BUKOPHCTaHHS
MAarHITHHX BJIACTUBOCTEH PEUOBHHH,
€IEKTPOJIi3y B TeXHilll (I0OyBaHHS
YHUCTHX METAIIB, rAIbBAHOCTET,
rJIbBAaHOILIACTHKA), €JISKTPOMATHITIB,




BazoBwnii 3MicT HABY2JILHOTO
mMarepiaJjy

Pezynemamu naeuwanns, wo cnigeionocamoca 3 gumozamu [epxicagrnozo cmanoapmy ma
HABYANbHUX NPO2PaM

SHaHHEBUU KOMNOHEHM

HisinoricHuu KomMnoHenm

pisumis norexnianis. Hanpyra.
3B 130K MiXX Hanpyroxo i
HANPYXKEHICTIO OJJHOPIIHOTO
eNeKTPHIHOTO IOJIA.
EnextpoeMHicts. Konnencaropu.
ENeKTpOEMHICTE MIOCKOTO
KOHJIeHcaTopa. 3’ €AHaHHS
KOHAEHCATOPiB.
Eneprist eNeKTpUYHOro MOoJI.
3aKoHH NOCTIiiHOTO CTPYMY.
Enextpuunuii ctpymM. YM0BH

iCHyBaHHS MOCTIHHOrO €JIEKTPUYHOTO
ctpymy. Cuna ctpyMy. 3akoH OMa I1st

IinsgHky kosa. Onip IpOBiIHUKIB.

IlocnigoBHe Ta mapajebHe 3’ €IHaHHS
npoBignukiB. EnexTpopymriiina cuia.
3axon OMa j1s noBHOro koia. Pobora

i MOTYXXHICTH €JIEKTPHUYHOr0 CTPyMY.
3akon Jlxoyns-Jlenua.
EjekTpHYHHH CTPYM y pi3HHX
cepe10BHIIAX. :
EnexTpuyHuUi CTpyM y MeTallax.
EnexTpoHHa IPOBIOHICTh METAIB.
3aneXxHiCTh OIOPY METATIB Bif
temneparypy. HanopoBigHICTB.

CaMOIHYKIIis TOIIO.

DyHAaMEeHTAJIbHI JOCTiAN:
I11. Kynona, Hodde-Mimnikera, I'. Oma,
X. Epcrena, A.-M. Amnepa, M. ®@apanes.

OcHOBHI NOBATTA: €IEKTPUIHUH
3apsil, eJIeMEHTapHUM 3apsiI,
eJIEKTPOCTAaTHYHE T0JIe, HANPY>KEHICTh,
JiHIT HanpyKeHOoCTi (CUIIOBI JiHIT),
TPOBIIHUKH Ta JieJIEKTPHUKH,
JieNeKTpUYHa IPOHUKHICTh PEYOBHHY,
poboTa CHIJI eJIEKTPOCTaTHYHOTO ITOJI4,
NOTEHIliaJIbHA EHEPris 3apsiay B
ENeKTPUIHOMY IOJIi, IMOTEHIIa, PI3HHIISL
MOTeHII1aJliB, Hapyra, eJIEKTPOEMHICTD,
eHepris 3apAIPKEHOro KOHAeH caTopa, Cujia
CTpyMY, €IeKTpUIHUH OITip,
eJNIEKTPOpYILiifHa CHIa, HAITPOBIIHICTh,
BaKyyM, TEPMOEJIEKTPOHHA €MiCisi, BIacHa
Ta JOMIIIKOBA IPOBIIHICTH
HAIiBIPOBI/THUKIB, €IEKTPOHHA
IPOBIAHICTH METAJIB, AUCOIIAI,
XIMIYHHI eKBIBaJIeHT, i0Hi3aIlis,
pekoMOiHalis, Iia3Ma, HeCaMOCTIMHHUT 1
CaMOCTIHHUH pO3pAIN, MarHiTHa
inaykyis, cuna Amnepa, cuna Jlopeniia,

€JIeKTPOABUTYHIB, KOTYIIIOK

IHIYKTHBHOCTI, KOHAEHCATOPIB;

3aCTOCOBYBATH OCHOBHI MOHSATTS Ta

3aKOHHM, MPUHIHITH, MpaBUjia
€JIEKTPOANHAMIKH, POPMYIH IS

BU3HAYCHHS (I3MYHUX BEIMYHH Ta IX

OJIVHHIIh; MATEMATHYHI BHPA3H 3aKOHIB

€JIEKTPOAUHAMIKH;

BHA3HAYATH MEXi 3aCTOCYBaHHS 3aKOHIB

Kynona sa-Owma; _

PO3PI3HSITH: IPOBITHUKY i JIi€IEKTPUKH,

HOJIAPHI ¥ HENOJISAPHI ieNeKTPUKH, BUIH

MAarHeTHKIB, HeCaMOCTIHHUH 1

CaMOCTIHHHH pO3psIIN B ra3ax, BjJacHy Ta

JOMIIIKOBY MPOBIXHICTD

HalliBIIPOBi{HHUKIB;

HOPIBHIOBATH BJIACTUBOCTI MArHiTHOTO

I10J1s, eJIEKTPOCTATHYHOTO Ta BUXPOBOTO

CJICKTPUYHUX TIOJTIB;

pO3B’s3yBaTH:

1) po3paxyHKOBi 3amaui, [0 BUMArarOTh
3acTOCyBaHHS QYHKI[IOHATBHHX
3QJIEKHOCTEN M1 OCHOBHUMH
G13MYHUMHA BEJTMYMHAMH, HA:
B3a€MOJIIF0 TOUYKOBHX 3apsIiB




Ba3oBHii 3MIiCT HABYAJLHOIO
Marepiajy

Pezynemamu naeuanns, wo cniggionocamocs 3 umocamu Jlepocaenozo cmanoapmy ma
HABYANbHUX NPOZPAaM

3nanuceuit komnonenm

HianvHicnui komnonerm

EjlekTpruHUi CTPYM y PO3UYHHAX i
pO3ILTaBax eJIeKTPOiTIB. 3aKOHU
eJIEKTPOTi3y. 3aCTOCyBaHHS
€JICKTPOJII3Y.

Enextpuynuii cTpym y rasax.
Hecamocriitawmii i camocTiliHui
po3psiau. [loHsTTd nipo miasmy.

EnrekTpruHUi CTpYM y BakyyMi.
EnexTpuanuii cTpym y
HaniBrnpoBlIHKHKax. BiacHa Ta
JOMIILIKOBA €JIEKTPOIPOBIAHICTh
HAIIiBIIPOBIAHYKIB. 3aJIe)KHICTh OIIOPY
HaIliBIPOBINHUKIB BiJl TEMIEPATyPH.
EtexTpoHHO-IipKOBHI niepexin.
HarniBrpoBigHUKOBHIT 10/,
Tpanzucrop.

MarsniTHe noJie, eJieKTPOMarHiTHa
inayKiis.

B3aemois ctpymiB. MarnitHe mosne.
Marsuitaa iggykuis. Cuna AMmepa.
Cuna Jlopenna.

MarHiTHi BJIACTUBOCTI pEHOBHH.
MarHiTHa IPOHUKHICTb.
®epoMarHeTUKH.

Marsitauit notik. SBuie

MardiTHa NPOHUKHICTh, €JIEKTPOMarHiTHa
THAYKIIS, IHAYKOIHHWE CTpyM, MarHiTHHM
notik, EPC iHxyKuii, erekTpoMarditue
noJjie, CAaMOIHAYKIIsA, IHAYKTHBHICTE, EPC
CaMOIHIYyKIii, €eHepris MarHiTHOro MOJs.

IneanizoBaHi Moaesi: TOUKOBHIA
3apsj, HECKiHUeHHA PiBHOMIPHO
3apsIKeHa MIIOIIUHA.

3aKOHH, IPHHI[HIH, IPABUJIA,
rirnoTe3H: 3aKOHU 30epeXeHHs
eJIEKTPUYHOrO 3apsny, Kymona, Oma (s
TUISTHKY T4 TIOBHOT'O €JIEKTPUYHOIO KOJIa),
Jbxoyns-JleHna, enekrponisy,
€JIeKTPOMArHiTHOL IHAYKIi1; TIPHHITATI
CYNEPIIO3HIIi]l eJIEKTPUYHNX TOJIiB;
MpaBwIa: CBEPAJIMKA (IIPaBOro IBUHTA),
JiBOI pykH, JleHia;

rinoreza Amriepa, rimoresa
Makcseiia.

Teopii: ocHOBH KJ1acCHYHOT
€JIEKTPOHHOI Teopii, Teopii
eJIEKTPOMArHITHOTO TOJIA.

IIpakTH4He 3acTOCYBaHHA
TEOPEeTHYHOI0 MaTepiany:
BUKOPHCTAHHS €JIeKTPOCTATUYHOI'O

2)

(3actocyBanHs 3akoHy Kynona);
HaIPYXEHICTh MOJISI TOYKOBOTO
3apsAny, IPOBIAHOT KYJIi, IPARIIHAI
CYNEpIO3uIlii; Jit0 eIEKTPUIHOTO
HOJIA Ha 3apsil; eIEKTPOEMHICTD
IIJIOCKOTO KOHJEHCATOpa, 3’ € JHAHHS
KOHJZIEHCATOPIB, EHEPriio 3apsAKEHOT0
KOHICHCATOpa; po3paxyHoK
eNeKTPUYHUX Kil (y T.4. 3MilIaHuX
3’€JJHaHb MPOBIJHUKIB) 13
BHKOPHCTaHHSIM 3aKOHIB OMa;
poOOTY, HOTYXXHICTh Ta TEIUIOBY IO
EJIeKTPUYHOTO CTPYMY; IPOXOMKECHHA
€JIEKTPUYHOTO CTPYMY Uepe3
€JIeKTPOJIITH; BU3HAYESHHS HAIIPAMY Ta
MOJTyJIsl BEKTOpa MarHiTHOI 1HAYKIIIT,
cunu Amrepa, cunu Jlopernna, EPC
1HIYKITI{ B pyXOMHX IPOBiTHHKAX, HA
3aKOH €JIeKTPOMAarHiTHOl IHYKIIii,
EPC camoingykii, eHepriro
Mar"iTHOT'O MOJIS MPOBiHUKA 31
CTPYMOM;

3a/1a4i Ha aHaJi3 rpadidHoro
300paKeHHS eeKTPOCTATHYHOTO Ta
MAar"iTHOT'O MOJIiB, 3aCTOCYBAHHS




St

BazoBuii 3MicT HABYAJLHOIO
maTepiaJjay

Pesynomamu naeuanns, wo cniggionocamoca 3 eumozamu [epicaenozo cmanoapmy ma
HABYANbHUX NPOZPAM

3HaHHEBU KOMNOHEHM

JissnbHICHUN KOMNOHEHM

eJIEKTPOMArHiTHOT IHAYKIii. 3aKOH
eNeKTpoMardiTHoi IHAykuii. IlpaBuiio
Jlenna. SIBuimie caMOiHAyKIii.
IHIyKTHUBHICTH. EHEpris MarHiTHOTO
oJis.

3aXUCTY, 130JIATOPIB Ta MPOBIAHUKIB,
KOH/IEHCATOPIB, Ail €IEKTPUIHOTO CTPYMY,
3aKOHIB CTPyMY IS PO3PaxyHKy
ENEKTPUYHUX KL, €JIEKTPOJIi3y, IIa3MHU B
TeXHilli, BUAIB CAMOCTIHHOTO PO3pIAY,
PYXY eNEKTPUIHHUX 3apALIiB B
€NICKTPUYHOMY 1 MAarHITHOMY TIOJIfX,
MarHiTHUX BJIACTHBOCTEH PEYOBHHHU
TOIIO; TIPHUHLMII JI1i BUMipIOBAIBHAX
NIpUJIaAiB Ta TEXHIYHUX IIPUCTPOIB:
eJIEKTPOCKON, eeKTPOMETP, KOHIEHCATOpP,
JDKepena CTpyMy (aKyMyJisTop,
ralbBaHIYHUN €IEMEHT, TeHepaTop),
€JICKTPOBHUMIPIOBAIIbHI TIPHIIATH
(aMIrepMeTp, BOTBTMETP), CIIOKHBaYi
CTpyMY (ZIBUTYHH, PE3UCTOD,
eJeKTpOHarpiBalibHI MpUIaAM, TLIABKI
3arMo0DKHUKH, PEOCTATH ), JIEKTPOHHO-
IpoMeHeBa TpyOKa, HaliBIPOBITHUKOBI
TIpUJIaJH, eJeKTPOMAarHiTH, F'yYHOMOBEIIb,
eJICKTPOAMHAMIYHUHN MiKpOQOH.

3akony OMa, 3aJIeXKHOCTI OTIOpY
METaJIEBOI0 MPOBIIHUKA Ta
HaIliBIPOBIIHUKA BiJl TEMIIEpaTypH,
BOJIbT-aMIEPHY XapaKTePUCTHKY
HaMiBIPOBIAHUKOBOTO A101a;

3) 3amaui, ki nependavaoTh 00poOKy Ta
aHaIi3 Pe3yNbTaTiB eKCIEPUMEHTY,
300paxxeHux Ha (poTo abo
CXEMaTHIHOMY PHUCYHKY;

4) xoMOiHOBaHi 3aaadi, 1
pO3B’3yBaHHS SIKUX
BUKOPHCTOBYIOTHCS MOHSTTA 1
3aKOHOMIPHOCTI 3 MEXaHIKH,
MOJIEKYISIpHOI (i3uky Ta
€JIeKTPOIUHAMIKH;

CKJIQJATH TJIaH BAKOHAHHS

eKCIIEPUMEHTIB, poOOTH 3

BHUMIPIOBILHUMH NPHITAIaMU Ta

HIPHCTPOSMH, 30KpeEMa eJIEKTPOCKOIIOM,

eJIEKTPOMETPOM, KOHJIEHCATOpaMH,

IDKepeaMH CTpyMYy, TIepeTBOPIOBaYaMH

CTpYMY, IPHIaJIaMH JIIA BUMIPIOBaHHSA

XapaKTepUCTUK CTPYMY, CIIOKHBAYaMHU

CTPYMY, €JIeKTPOMAarHiToM, COJIEHOII0M;

poDUTH y3araJbHEHHS IOJ0 HOCIIB
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Ba3oBmuii 3MicT HABYAJBLHOIO
Marepiany

Pezynomamu nasuanns, wo cniggionocamocs 3 eumocamu [epyicagnozo cmanoapmy ma
HABUANbHUX NPOSPAM

3nanuesuti KomMnoHeHm

JisnbHicHuil komMnonenm

eJIEKTPHYHOTO 3apsay B Pi3HUX
cepelloBUIIaX; MarHiTHUX BJIaCTHBOCTEH
Pi3HUX pEeYOBHH.

KOJMBAHHA 1 XBHWJIIL. OITUKA

MexaHiuHi KOTHBaHHSA i XBHJII.
KonuBansuuii pyx. BinsHi MexaHi4HI
KOJIABaHHS. [ apMOHIUHI KOJIMBaHHS.
3MillleHHS, aMILTITY/Aa, IEPioJ, 4acToTa
i haza rapMOHIYHHX KOJIMBAHb.
KonuBaHHS BaHTaXy Ha MPYXUHI.
Hutanuii MasgTHHUK, IepioJl KOJMBaHb
HUTSHOTO MasTHUKA. [lepeTBOpeHHs
€Heprii Py TApMOHIYHUX KOJIUBAHHSX.
Bumymieni MexaHiqH1 KOJIUBAHHS.
SlBuine pe3oHaHcy.

[MoiupeHHs KONUBaHb y HPYXHUX
cepenopuiax. [Tonepeuni Ta
No370BXHi xBuiIi. JIOBXKIMHA XBHITL.
3B SA30K MDK JOBXHHOIO XBUITI,
HIBHAKICTIO 1T ONIMPEHHS Ta MepioioM
(4acTOTOIO).

3eykoBi xBuii. IIIBUAKICTD 3BYKY.
I'y4HICTb # IHTEHCUBHICTD 3BYKY.
Bucora ToHy i TeMOp 3ByKy. Indpa- Ta

3HaTH, MOACHIOBATH 1 MPAKTUIHO
3aCTOCOBYBATH:

SlBuma i npouecu: KOJMBaHHA Tijla HA
HUTII Ta NPY>XUHi, pe30HAHC, TOMUPEHHS
KOJIUBaHb Y IPOCTOPI, BiTOMBaHHS XBHJIb,

IpsIMOJTiHIiHEe MOIINPEHHS CBIiT/IA B
OJHOPITHOMY CEpeIOBHII, YTBOPEHHS
TiHI Ta MIBTiHI, MiCSYHI Ta COHSIYH1

3aTECMHCHHJ, 3aJIOMJICHHA CBiTJIa Ha MEXIi

JIBOX CEPEHOBHII, CKIHUEHHICTE
NIBUIKOCTI OIMIMPEHHS CBITHA i
PamiOXBHIIb TOMIO.

PdynxameHnTaabHi gocaign: I'. I'epua;

I. Herorona, 1. ITymos ta B. Pentrena.
OcHOBHI NOHATTS: TAPMOHIYHI
KOJIMBaHHS, 3MillIeHHS, aMILIiTya,
nepioJ, yacTora i haza, pe3oHaHc,

norepeyHi Ta MO3/I0BXKHI XBHJIi, JOBXKUAHA

XBHJI, IIBHJKICTh 3BYKY, T'y4HICTb i
iHTEHCUBHICTh 3BYKY, BUCOTA TOHY i

PO3Mi3HABATH MPOSBU KOJIUBATHHUX i
XBUJIbOBUX (30KpeMa CBITIIOBUX) ABUI i
IPOIIECIB Y IPUPOIi Ta iX MpaKTHUHE
3aCTOCYBaHHS B TE€XHIIll, 30KpeMa
IOLIMPEHHS NOIIEPEYHHMX 1 TIO3J0BXKHIX
XBUJIb, IPAKTUYHE 3aCTOCYBaHHS 3BYKOBUX
Ta yJIBTPa3BYKOBHX XBWJIb Y TEXHIlIIl,
BUKOPHACTaHHS €JIEKTPOMAarHiTHOrO
BUIIPOMIHIOBaHHS Pi3HUX J1alTa30HIB,
3aCTOCYBaHHS SBHII iHTephepeHtlii,
nudpakiii Ta noyspusanii CBitia,
BUKOPUCTaHHS JIiHIHYaCTUX CHIEKTPIB;
3aCTOCOBYBATH OCHOBHI ITOHSTTS Ta
3aKOHM /IS KOJIMBAJIBHOTO PyXYy 1
XBUJIBOBHUX IIPOLIECiB, (POPMYIH IS
BHU3HAYeHHs (i3WYHUX BEJIHYHH Ta 1X
OJIMHUIIb; MaTEMATHYH1 BUPA3H 3aKOHIB;
BH3Ha4YaTH MEXi 3aCTOCYBaHHS 3aKOHIB
FEOMETPUYHOI ONTHKH;

IIOPiBHIOBATH OCOOJIMBOCTI KOJIMBAaHb Ta
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Baszosuii 3MicT HaBYaJbHOTO
mMarepiajiy

Pesynemamu nasuanns, wo cniegionocamocs 3 eumozamu [lepxicagnozo cmanoapmy ma
HABYANbHUX NPOZPAM

3nannesult KoMnoHenm

JlisinoHiCHUL KOMNOHEHM

yIIBTPa3BYKH.

EnexrpomMaruithi Koa1HBaHHSI i
xBuJi. BinpHI eexTpoMarsiTHi
KOJMBAHHSA B KOJIHBAJILHOMY KOHTYPI.
IlepeTBOpEHHS eHEPrii B
KOJIUBAJIbHOMY KOHTYpi. BrnacHa
9acToTa 1 IePiof eNeKTPOMarHiTHIX
koJimBaHbk. @opmyna ToMcoHa.

BumyliieHi eneKTpru4Hi KOJIUBaHHS.
3MiHHMH eNeKTPUYHUNA CTPYM.
I'eHepaTop 3MiHHOTO CTPYMY.
Enextpuunuil pe3oHaHC.

Tpancopmatop. IIpuanun
nepeaadvi eleKTpoeHeprii Ha BeJIHKi
BiJICTaHI.

EnexTpomarsiTHe noie.
EnexTpoMarHiTHi XBHJi Ta HIBUJIKICTh
ix momupenHs. [lkana
eJIEKTPOMAarHiTHUX XBIWIb. BiacTuBOCTI
eJIEKTPOMAarHiTHOrO BUIIPOMIHIOBAHHS
pi3HHX Jiama3oHiB.

Onruka. [IpsMoniHifHiCTE
NOIIMPEHHS CBITJIA B OJJHOPIAHOMY
cepenopunli. IIBuakicTh cBiTna Ta ii
BHMipIOBaHHS.

TeMOp 3BYKY, iH(pa- Ta yIbTPa3BYK,
BUIbHI Ta BUMYIIEH] €J1eKTPOMarHiTHi
KOJIMBAHHsI, KOJIUBAJIbLHUNA KOHTYD,
3MiHHHN CTPYM, Iif04i 3HAYEHHS HANPYTH
1 CWJIM CTPYMY, aKTUBHHH, IHAYKTHBHUN
Ta EMHICHHH OIIOpH, poOOTa i MOTYXHICTh
3MIHHOT'O CTPYMY, PE30HAHC,
aBTOKOJIMBAHHSI, aBTOKOJIMBAILHA
cucreMa, repiof (4acToTa) BUTbHUX
eNeKTPOMAarHiTHUX KOJIUBaHb B
SJIEKTPUIHOMY KOHTYPI1, CIeKTPUIHHHA
pPe30HaHC, 3MIHHHI eIEKTPHIHUIA CTPYM,
koedirieHT TparchopmaIii,
eJeKTPOMAarHiTHI XBWJIi, ONITUYHA CHJIa Ta
bokyc TiH3H, TOKa3HUK 3aJIOMJICHHS,
HIOBHE BiAOWBaHHS, JKepesia
KOI'€peHTHOr0 BHIIPOMiHIOBAHHS,
inTepdepenniia, audpaxiis, AUcIepcis,
IOJISIpA3AIlist CBIiTJIA.

IneanizoBaHi MoaeJii: MaTeMaTUUHAN
(HUTSHUN ) MasTHUK, 1JeTbHAN
KOJIMBAJIbHUNA KOHTYP.

3aKoHH, IPHHIUNN: PIBHIHHS
HE3aTyXaluuX TapMOHIYHUX KOJHBaHb,
3aKOH MPSMOJIIHIHHOTrO MOIMUPEHHs CBITIIA

XBUJIb Pi3HOI TPUPOAH, CIIEKTPH
BHIIPOMiHIOBAHHS Ta NOTJINHAHHS,
PO3PI3HATH: [IOTIEPEYHi Ta IIO3I0BXHI
XBHJIi, BAIIPOMIHIOBaHHSA Pi3HUX
J1ana3oHiB;

pO3B’A3yBaTH:

1)

2)

PO3paxyHKOBI 3a/1a4i, 3aCTOCOBYIOUH
GYHKIIOHANbHI 3aJI€XKHOCTI MiXK
OCHOBHUMH (Di3UYHUMH BEIHUHHAMH,
Ha: 3JICKHICTh EPIOAY BIACHUX
KOJIMBaHb BiJ] MapaMeTpiB CHCTEMHU;
3aKOH 30epexeHHs eHepril B
KOJINBJILHOMY IIPOIIECi; rapMOHIYHi
KOJIMBaHHS, TOBXHUHY XBHIi; 3aKOHH
reOMETPHYHOT ONTHKH, HOpMyITy
TOHKOI JIiH3H; iHTephEpeHIiiio Ta
OU¢paKIifo CRiTIa; TpaHcHOpMaTOp;
3a/1adi Ha aHaJi3 rpadikis
He3aTyXaruuX (TapMOHIYHHX) Ta
3aTyXar4uX KOJHBaHb, 3aJI€XKHOCTI
aMILTITY I BUMYIIEHAX KOJHUBAHb BiJ
YaCTOTH 30BHIIIHBOI NEPioUIHOT
CHJIH, 300payKeHHS XOAY CBITIOBUX
ITPOMEH1B Ha MeXi JIBOX IIPO30PHX
cepe/I0BHIII; 300pakeHb, OTPUMAaHUX
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Ba3oBuii 3MicT HABYAJILHOI0
mMaTepiany

Pesynomamu nasuanns, wo cniegionocamocs 3 eumozamu [lepocasHoco cmanoapmy ma
HAEBYANIbHUX NPO2paM

3nannesun komnonenm

JisnoHichuti KOMNOHEHM

3aKoHU B1AOMBAHHA CBITIIA.
IToGynoBa 300paxkeHb, SKi J1a€ MJIOCKE
I3epKalio.

3aKoHM 3aJIOMJIEHHS CBITIIA.
AOCOIOTHHH 1 BITHOCHUM MOKAa3HUKH
sanomiienus. IloBHe BigOMBaHHA.

Jlinza. OnTH4YHa CHJIA JIIH3H.
®opmyna Toukoi Jinzu. [lodynosa
300pakeHb, SAKi Ja€ TOHKA JIiH3A.

[HTepdepenmis cpitna Ta ii
NpaKkTHYHE 3aCTOCYBaHHS.

Hudpakuis citia. Judpakmiitai
I'paTKy Ta X BUKOPUCTAHHS IJIsI

BU3HAYCHHA JOBXHWHU CBITJIOBOI XBHJIL.

Hucnepcis csitina. HemepepBHuif 1
niHidgatuii cekTpu. CieKTpaibHAN
aHaJti3.

[Tonspusanis cBiTia.

B OJHOPITHOMY CEpPEeIOBHIII,
HEe3aJIe)KHOCTI HOIUPEHHS CBITIIOBUX
My4KiB, 3aKOHHU BiIOWBaHHA Ta
3aJIOMJICHHSI XBUJIb, YMOBH BHHHKHEHHS
iHTepdepeHIiiHOro MaKCUMyMy Ta
MiHIMYyMY; TpUHLHUI [ folireHca, MPUHITAI
Homnepa.

Teopii:

OCHOBH Teopii eJeKTPOMAarHiTHOTO ITOJISL.
IIpakTHYHEe 3acTOCYBaHHA
TEOPEeTHYHOI0 MaTepiajay: nmepenaya
eJeKTPUIHOI eHeprii Ha BiJICTaHb,
nepenada iHgopmailii 3a JOMoMorow
€JIEKTPOMAarHiTHUX XBHJIb, PaJIi0JIOKALIis,
BUKOPHCTaHHS €JIEKTPOMAarHiTHOI'O
BUIIPOMIHIOBaHHS Pi3HUX Jlialla30HIB,
3aCTOCYBaHHS SBUII iHTephepeHIlii,
nudpakiii Ta nojsspu3anii CBiTia,
BUKOPUCTAHHSI JIIHIHYaTHX CHEKTPIB,
CHEKTpaJbHUM aHali3;

TIPUHIU [T BUMiPIOBAIBHUX MPUIIAIIB Ta
TEXHIYHUX NPUCTPOIB: reHepaTop Ha
TPaH3HUCTOPi, TEHEPATOP 3MiHHOTO
CTpyMY, TpaHcpopMaTop, HAUMIPOCTIIIHA

3a JOIMOMOTI'OKO IIOCKOI'o A3€pKajla Ta

TOHKOT JIIH3H,

3) xombiHoBaHi 3amadi, 11
PO3B’SI3yBaHHS SIKAX
BUKOPUCTOBYIOTHCS ITOHSATTA 1
3aKOHOMIPHOCTI Pi3HMX PO3/iNiB
bizukwy;

4) 3apmadi, ski nependavya0Th 0OPOOKY
aHaJli3 pe3yJbTaTiB eKCIEPUMEHTY,
300paxxeHux Ha ¢oTo abo
CXEeMAaTHYHOMY PUCYHKY;

CKJIaJaTH TIJIAH BUKOHAHHS JTOCJIIIIB Ta
eKCIIEpUMEHTIB, pOOOTH 3
BUMIPIOBAJIbHUMH IIPUIIaJIaMH Ta
OpUCTPOSIMH, (30KpeMa, TLTOM Ha HUTII),
reHepaTopoM Ha TPaH3UCTOPI,
TpaHcPopMaTopoM, JDKepesiaMH CBITIa,
IUTOCKHMM J3€pKajioM, JIiH3010, IIPO30POO
IUTOCKONapaIeNbHOIO IJIACTHHOIO,
aupaKifHIMU IpaTKaMH.

Ta
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Ba3zoBuii 3MicT HABYAJLHOIO
Marepiaay

Peszynomamu nasuanus, wo cniesionocamocs 3 sumozamu [lepaicasnozo cmanoapmy ma
HABYAbHUX NPOSPAM

3HaHHEBUT KOMNOHEHM

LisneHicHUull KOMNnoOHeHm

panionpuiiMad, oKyJsipH, poToanapar,
npoekiiiiHuit amapar, Jiyna, MikpoCKoIT,
CBITJIOBOJ, CIIEKTPOCKOTI.

KBAHTOBA ®I3UKA. EJIEMEHTHU TEOPH BIJJTHOCHOCTI

EsiemeHTH Teopil BiTHOCHOCTI.
ITpunuumy (oCTyJIaTH ) Teopii
BigHocHOCTI EifHInTelHAa.
PensaTHBICTCHKHIT 3aKOH NOMaBaHHA
IIBUAKOCTeH. B3aeM03B’ 130K Macu Ta
eHeprii. _

Csir.ioBi kBanTH. ['imoresa
[Tnanka. Crana Ilnanka. KBanTu cBitia
(botoun).

®oToedeKT Ta eKCHepUMEHTAIbHO
BCTaHOBJIEHI HOro 3akoHU. PiBHIHHA
Eitnmreitaa 1is poroedexTy.
3acrocyBaHHs PoToeheKTy B TEXHILI.

Tuck cBiTia.

ATOM Ta aTOMHe S1ApO.

Hocnin Pezepdopna. Anepra
Mojelb aToMa. KBaHTOBI MOCTyIaTH
bopa. BunpomiHioBaHHS Ta
[OrJIMHAHHS CBITJIa aTOMOM.

Y TBOpEHHS JIHIHYACTOr0 CHEKTpa.

3HaTH, MOSICHIOBATH 1 TPAKTHYHO
3aCTOCOBYBATH:
SBuma i npouecH: pyx eJeMeHTapHUX
YaCTUHOK Y IIPUCKOPIOBAaYaX, BiAKPUTTS
CHEKTpalbHUX JiHiH, palioaKTHBHOCTI,
130TOIHU, BTpaTa MeTaJaMi HETraTUBHOTO
3apsAAy IpHU OIPOMIHEHHI CBITIIOM,
3aJIe)KHICTh eHepril POTOEeNeKTPOHIB Bis
9acTOTHU CBITJIa i HE3aJIEXKHICTh BijJ HOTO
iHTEHCUBHOCTI, Tu¢pakyis GoTOHIB Ta
eJIeKTPOHB. |
DyHIaMEHTAJIBbHI J0CTIH:
A. Cronerosa; I1. JIeGenena;
E. Pesepdopna; A. bexkepens.
OcHOBHI NOHATTH: KBAHTH CBIiTjIa
(doronn), poToedekT, yepBoHa MeXKa
doTtoedekTy, THCK CBiTIA, i30TONH,

pPalioaKTHBHICTE, ab(a- 1 6eTa-4acTUHKHY,

raMMma-BUAINIPOMIHIOBaHHSI, KBAHTOBHH
XapakTep BUIPOMIHIOBAHHS | MOTJIMHAHHSA

pO3Mmi3HaBATH NMPOSBY KBAHTOBUX SBHII i
IPOIIeCiB Y MPUPOJIi Ta IX IpaKTHYHE
3aCTOCYBaHHS B TEXHIIIi, 30KpeMa (aKTiB,
IO MATBEPIKYIOTh BUCHOBKH
CHeHiaThbHOT Teopii BIIHOCHOCTI; ABHII,
IO MiATBEPIXYIOTh KOPITYCKYJIAPHO-
XBIJIbOBHH Jyalli3M BJIacTHBOCTEH CBITJIa;
BUKOPHCTAHHS 3aKOHIB PoToedexTy B
TEXHili{i, METOIB CIIOCTEPEIKCHHS i
peecTpallii MiKpO4aCTHHOK;
3aCTOCOBYBAaTH OCHOBHI IIOHSTTS Ta
3aKOHHM CHEeLiabHOT Teopii BiIHOCHOCTI,
Teopii poToedekTy, Teopii Oy10BH aToMa
Ta siApa, GOPMYIH ISl BA3HAUCHHS
¢bi3WYHUX BENUYUH T4 X OJUHULD,
MaTeMaTH9HI BUPa3y 3aKOHIB;
PO3pI3HATH: BUIM CIEKTPIB,
PasioaKTUBHOCTI;

TIOPiBHIOBATH OCOOIMBOCTI TPEKIB
MIKPOYACTHHOK Y €SKTPHYHOMY 1
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BbasoBuii 3MicT HAaBY2JILHOTO
MaTrepiajay

Peszynomamu nasuanns, wo cniegionocamocs 3 eumozamu [leparcasnozo cmanoapmy ma
HABYANLHUX BPOSPAM

3nanHesul KOMNOHEeHm

LisnvHicHUti KOMNOHEHM

Jazep.

Cxnan sanpa aroma. [3oTonu.
Eneprist 38" 13Ky aTOMHHX siziep. AnepHi
peaxuii. [Tonin sgep ypany. SAnepauit
peakTop. TepMosaepHa peakuis.

PamioaxtusHicTh. Anbda-, 6eta-,
ramMMma-BUIIPOMiHIOBaHHs. MeTonu
peecTpallii 10HI3yI0YOro
BHITIPOMIHFOBaHHS.

CBITJIa aTOMaMH, iHAYKOBaHe
BUIIPOMIHIOBAHHS, IIPOTOH, HEHTPOH,
sIepH1 CUITH, PafiOaKTUBHHUHN po3mas,
Hepiox NiBpo3najly; eHepris 3B 43Ky
aTOMHHUX szep, nedekr Mac,
€HepTeTHYHUN BUXIJ AIEPHUX PEaKIIii,
JIaHIIOTOBA fJepHa peaKilis, KpUTHYHA
Maca.

IneanizoBaHi MoaeJi: miaHerTapHa
MOJIeJIb aTOMA, IPOTOHHO-HEWTPOHHA
MOJieNh sapa.

3akoHHU, NPUHIHIH, TiOTE3H:
TIOCTYJIaTH Teopii BITHOCHOCTI, 3aKOH
3B’SI3KY M1 MacOI0 Ta eHepri€ro, 3aKOHH
dotoedexry, piBHsIHHs ElfHmnTeitaa mms
¢oroedexTy, KBaHTOBI moCTy1aTH bopa,
30epexeHHs YHCIla HyKJIOHIB 1 3apsiay B
A7epHUX PeaKiisgX, 3aKOH PaJliloaKTUBHOTO
posnany, rinote3a [ Lranka.

Teopii: ocHOBU cniemianbHOI Teopii
BiJJTHOCHOCTI, Teopii dhoToedekTy,
KOPIIYCKYJISPHO-XBHIILOBHH Tyalli3Mm,
Teopil OyZ10BH aToma Ta siapa.
IIpakTHYHe 3acTOCYyBaHHS
TEOPEeTHYHOI0 MaTepiaay: 3aCTOCYBaHHS

MarHiTHOMY MOJIIX; YTBOPEHHS Pi3HUX
BHJIIB CIIEKTPIB, 3araibHi 0COOIMBOCTI
IpOIieciB, IO BiAOYBAIOTHCS MPH
paioaKTUBHOMY po3Maji saep, YMOBH
BHHHUKHEHHS JIAHIIOTOBOT Ta
TEPMOSIEPHHUX peakiliii; mpupoay anbda-,
Oera-, raMMa-BUIIPOMIHIOBaHb;

poOuTH y3arajibHEHHS LI0A0
BJIACTUBOCTEH PEeYOBHHHM Ta ITOJIS.

PO3B’sI3yBaTH:
1) po3paxyHKOBI 3aj1a4i, 3aCTOCOBYIOUH

GyHKIIOHATBHI 3AJIEKHOCTI MIXK
OCHOBHUMH (Di3NIHKMH BeTMIHHAMH, Ha:
PEeNATUBICTCHKUH 3aKOH JOJaBaHHS
IIBUJKOCTEH, 3aCTOCYBaHHS GOpMYyII
3B’SI3KY MiXX Macoro, IMITYJIbCOM Ta
€HEepri€lo; 3aCTOCYBAHHS KBAHTOBUX
noctynatiB bopa go npoiecis
BHITPOMIHFOBaHHS Ta IIOTJIMHAHHS €Heprii
aTOMOM; 3aCTOCYBaHHS PIBHSIHHS
Eiirmreiina noist dotoedekTty, CKIalaHHs
PiBHSIHB SIAEPHUX PEAKIIiil HA OCHOBI
3aKOHIB 30€pexkeHHs; pO3paxyHOK AePEKTY
Mac, eHeprii 3B’ 43Ky aTOMHHX sIep,
€HEPreTHYHOTO BUXOJTY SIIEPHHUX peakiiiii;
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Ba3oBuii 3MicT HaBYaJBHOTO
marepiajay

Pezynomamu nasuanns, wo cniggionocsamoca 3 sumozamu JlepicasHozo cmanoapmy ma
HABYANIbHUX NPO2SPaM

3naunesuii komnoHenm

JisnoHicHUll KOMNoHeHm

¢botoedekTy, OymoBa i BIaCTHBOCTI
aTOMHHX si7iep, OSICHeHHS JliHI9acTux
CIEKTPIB BUIIPOMIHIOBaHHS Ta
IOTJIMHAHHS, 3aCTOCYBaHH# Ja3epiB,
sJlepHa eHepreTHKa, IPUHITUN il
BHAMIipIOBATBHUX MPUIAJIB Ta TEXHIYHUX
IPUCTPOIB: HOTOETIEMEHT, MPUCTPOIB AJIs
peecTpanii 3apsHKeHUX YaCTHHOK, Jia3ep,
AEPHUNA PEAKTOP.

2)

3)

4)

3aCTOCYBaHHS 3aKOHIB 30€pe)KEeHHs
IMITyJIBCYy Ta €Heprii JO ONUCY 3ITKHEHD
MiKpPOYaCTHHOK; 3aCTOCYBAHHSI 3aKOHY
PafioaKTHBHOTO PO3Maay, BA3HAYCHHS
nepioay miBpo3mazny;
3ajadi Ha aHayTi3 rpadikiB 3MiHA KiNbKOCTI
panioaKTUBHHX AlIEep i3 4acOM, CXEMHU
€HEePreTHYHHUX PIBHIB AJIA MOSICHEHHS
TIOTJINHAHHS Ta BANPOMIHIOBaHHS CBIiTJIa;
KOMO1HOBaHI 3a1a4i, sl pO3B’ A3yBaHH
SIKIX BAKOPUCTOBYIOTHCS MOHATTS 1
3aKOHOMIPHOCTI Pi3HUX PO3IiiB (i3UKH;
3ajaui, fKi ependadatoTh 06poOICHH Ta
aHai3 pe3yJbTaTiB eKCIIEPUMEHTY,
300paxeHux Ha GoTo abo cxeMaTUIHOMY
PHUCYHKY, 30KpeMa HIOJ0 BU3HAYEHHS
XapaKTEePUCTUK eJIeMEeHTapHUX HaCTHHOK
abo saep 3a GoTO3HIMKaMH X TpeKiB
(30KpemMa B MarHiTHOMY T10J1i);
CKJIa[aTH TIJIaH BUKOHAHHSI JOCTiJiB Ta
€KCIICPUMEHTIB, pOOOTH 3
BUMIPIOBAITLHUMU MPUJIAJaMH Ta
HIPHCTPOSMH, 30KpeMa oToeneMeHTa.

Vs
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