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IMPOTPAMA
cuniBOeciau 3 Qpizukn
NPH BCTYNi HA HABYAHHS UIs 3100yTTs CTyNeHsl 0akajgaBpa

MNOACHIOBAJIBHA 3AIIUCKA

[Iporpama cknaaena y BianoBinHocTi A0 nporpamu 3HO 3 ¢i3uku Ta MICTUTH
BUMOTU JO PIBHS 3araJibHOOCBITHBOI MIiJTOTOBKM YYaCHHKIB 3 IIbOTO HaBYAJILHOTO
npeiMeTa, a TaKoX KOHKPETH3y€, IO TOBMHEH 3HAaTH Ta BMITH BHUITYCKHUK
HABYAJIBHOTO 3aKJIaJy B MEKaX BUSHAUEHUX TEMATUYHUX PO3ILIIB.

Marepian nporpamu 3 Gi3UKH MOAUICHO HA IT’ATh TEMAaTUYHUX OJIOKIB:

“Mexanika”, “MonexynsipHa ¢izuka Ta TepmoauHamika’, “EmekrpoamHamika”,
“KomuBanns 1 xsuii. Ontuka”, “Enementu Teopii BimHocHOCTI. KBanTOBa (izmka”, ski,
B CBOIO YEpry, PO3MOAUICHO 3a KIIFOYOBUMH €JIEMEHTAMH 3MICTY (DI3UYHOTO CKIIQIHMKA
Kypcy «@Di3MKa 1 aCTpOHOMIS» JJIs 3aKJIA/IIB 3araJIbHOI CEPETHBOI OCBITH.

Mera cniBOeciid 3 (G13UKH MOJIATAE B TOMY, 00 OIIHUTH HaBYaIbHI JOCSTHEHHS

0ci0 Mpu BCTyI1 HAa HABYaHHS I 3100y TTA CTyleHs OakaiaBpa:

- BCTAHOBJIIOBATH 3B’S30K MIXK SBUIIAMU HABKOJIMIIIHHOTO CBITYy Ha OCHOBI
3HAHHS 3aKOHIB (P13UKH,

byHIaMEHTAIbHUX (DI3UYHUX EKCHEPUMEHTIB Ta JabopaTOpHUX (I3UYHHUX
JIEMOHCTpAIllii 1 eKCIIEPUMEHTIB;

- 3aCTOCOBYBATH OCHOBHI 3aKOHHU, I[paBWjia, MOHATTS Ta NPUHIMUIHN, 10
BUBYAIOTHCS B Kypci (Pi3UKHU 3aKJIaJ(iB 3arajibHO1 CepeHbO1 OCBITH;

- BU3HAYaTH 3arajbHi PUCH 1 CYTTEBI BIAMIHHOCTI 3MICTY (DI3UYHUX SIBHUIIL
Ta TPOIECIB, MEX1 3aCTOCYBaHHS (HI3UYHUX 3aKOHIB;

- BUKOPUCTOBYBATH TEOPETUYHI 3HAHHS NJIsi PO3B'sI3yBaHHA 3a7a4 PI3HOTO THUITY
(SIKICHUX, pO3PaXyHKOBUX, IPapiUHUX, EKCTIEPUMEHTATLHNUX, KOMOITHOBAaHUX TOIIIO);

- CKJaNaTh IUIaH TPaKTUYHUX i 10A0 BHWKOHAHHS EKCICPUMEHTY,
KOPHUCTYBAaTHUCSl BUMIPIOBAJIbHUMU MpUJIagamMH,, oOJdaJHAHHIM, 00pOOJIATH pe3yabTaTh
JOCIIJKEHHS, Y TOMY 4YHCHl 3 ypaxyBaHHAM NOXHOOK, pOOMTH BHCHOBKHM IIOJO
OTPUMAaHUX Pe3yJIbTaTIB;

- TOSICHIOBATH MPUHUUII JIIi TPOCTUX MPUCTPOIB, MEXAHI3MIB T4 BUMIPIOBAJIbHUX
npuIaaiB 3 P13UYHOT TOUKH 30PY;

- aHamizyBaTu rpadikd 3aJeKHOCTEH MDK (I3MYHUMHU BEIMYMHAMU, POOUTH
BHCHOBKH;

- MpaBUJILHO BU3HAYATH Ta BUKOPUCTOBYBATH OAUHUII (DI3MUYHUX BEITUUHH.

CrniBGecizia mpoBOaUTHCS Y (HOPMI MUCHMOBOT'O TECTYBaHHS.



3MICT ITPOI'PAMUA

Ba3oBuii 3MicT HAaBYaJILHOIO
Martepiaxy

Pezynomamu nasuanus, wo cnisgionocamscs 3 gumozamu Jlepacagno2o cmanoapmy ma
HABUAILHUX NPOSPAM

3nannesuti KoMnoHenm

HisinbHicHuil KOMNOHEHM

MEXAHIKA

OcHoBH KiHeMaTHKH. MexaHIYHUI
pyx. Cuctema BitiKy. BimHOCHICTB

pyxy. MarepianbHa Touka. TpaekTopis.

[nsx 1 nepemimenss. [IIBuakicTs.
JlomaBaHHS IMIBUAKOCTEH.
HepiBaomipauii pyx. Cepenns i
MUTTEBA MBUIKOCTI. PiIBHOMIpHUH 1
PIBHOIIPUCKOPEHUH PYXH.
Ipuckopenns. ['padiku 3anexkHOCTI
KIHEMaTUYHUX BEJIMYUH BiJI 4acy y
PIBHOMIPHOMY 1 PIBHOIPUCKOPEHOMY
pyxax.

3HATH, TOSCHIOBATH 1 MPAKTUIHO
3aCTOCOBYBAaTH:

SBuma i npouecu: pyx, iHepuis,
BiJIbHE MAIIHHSA TiJI, B3A€MOIS TiJI,
nedopMariis, TIaBaHHS Til TOIIO.
DyHIaAMEeHTAJbHI 10C/IiaM:

Apximena, Toppiuemnni, b. I[Tackans,

I'. T'anines, I'. KaBenauia.

OCHOBHi NOHATTS: MEXaHIYHUH PYX,
cUCTeMa BIIJIIKY, MaTepiajibHa TOUYKA,
TPA€EKTOPIis, KOOPAMHATA, IEPEMIIIICHHS,
NUTSIX, TBUIKICTH, MPUCKOPEHHS, 1HEPITis,

®  pO3Mi3HABATH MPOSIBU MEXaHIYHUX SIBUII] 1
MIPOIIECIB Y MPUPOJIi Ta MPHUKIIATH iX
MPaKTHYHOTO 3aCTOCYBaHHS B TEXHIll,

®  33aCTOCOBYBAaTH OCHOBHI IMOHATTS Ta
3aKOHU, IPUHITUIIH, TIPAaBUIIa MEXaHIKH,
dbopMynu Ui BU3HaUCHHS (HI3UUHUX
BEJIMYMH Ta 1X OJUHHIIb; MATEeMaTHIH]
BHpa3u 3aKOHIB 1 3aKOHOMipHOCTEM
MEXAaHIKH;

e BHU3HAYATH MEXIi 3aCTOCYBaHHS 3aKOHIB
MEXaHIKH;

®  PO3pI3HATH BUJIU MEXaHIYHOTO PYXY;




Ba3oBuii 3MicT HAaBYAJIBLHOIO
Marepiaay

Pezynemamu nasuanns, wo cniggionocamuvca 3 sumozamu /lepocagnozo cmanoapmy ma
HABYAILHUX NPO2PAM

3nannesuil KomMnonenm

JlisnvHicHULL KOMNOHEHM

PiBHOMIpHUI1 pyx 1o komy. Ilepiox i

yactoTa. JliHiiiHa 1 KyTOBa MIBHUAKOCTI.

JIoLleHTpOBE MPUCKOPEHHS.
OcHoBu quHamikm. [lepinii 3aKoH
Herotona. InepuianbHi cuctemMu
BiwIiKy. [IpuHIIUTT BITHOCHOCTI
Tamines.

Bsaemonist tin. Maca. Cuina.
JonaBanns cui. [Ipyruii 3akoH
Herotona. Tpetiit 3akoH HproToHa.
I'paBirtaniiini cuin. 3aKoH

BCECBITHROI'O TSDKIHHS. CHiia TSKIHHSL.

Pyx Tina miJ gi€r0 CUIU TSOKIHHSL
Bara Ttina. HeBaromicts. Pyx
MITYYHUX CYMyTHHKIB. [lepima
KOCMIYHa IIBUIKICTD.

Cunu nipy>xHOCTI. 3aKoH ['yka.
Cunu Tepts. KoedimieHTt TepTs.
MomMeHT cuii. YMOBH piBHOBAaru
Tina. Buau piBHOBary.

3akoHu 30epeskeHHsl B MeXaHilli.
Immynibe Tina. 3aKoH 30€peKeHHS
iMnysbey. PeakTuBHUIA pyX.
Mexaniuna po6orta. Kinetnyna ta
MOTEHI[iaJIbHA EHEepris. 3aKOH

IHEpTHICTh, Maca, CHja, Bara, MOMEHT
CHWJIH, THCK, IMITYJIbC, MEXaHI4Ha poOoTa,
MOTYXHICTb, KO€(ILIEHT KOPUCHOT Jii,
KIHEeTUYHA Ta MOTEHIIialbHa CHepris,
nepioz i 9acTora.

IneanizoBani MojeJti: MatepiaabHa
TOYKa, 3aMKHEHA CHCTEMA.

3aKoHM, NPUHIIUIK: 3aKOHOMIPHOCTI
KiHEeMaTHKH; 3aKOHU JuHaMiku HeroToHA;
3aKOHU 30€pEeKCHHS IMITYJIbCY W €Heprii,
BCECBITHBOTO TsDKiHHA, ['yKa, [Tackans,
Apximesna; yMOBH pIBHOBAru Ta IMjaBaHHS
TiJ1; MPUHIUI: BiZHOCHOCTI ["amines.
Teopii: ocHOBU KJTacCHYHOT MEXaHIKH
IIpakTH4YHEe 3aCTOCYBaHHSHA
TeOPEeTHUYHOI0 MaTepiary: po3B'a3aHHS
OCHOBHOI 33/1a41 MEXaHIKH, pyX TUI Tij
Ji€I0 OJHi€T a00 KITBKOX CHUJI; BiJIbHE
NaJiHHS; PyX TPAHCIOPTY, CHApSAIIB,
TJIAHET, IITYYHUX CYIMyTHHUKIB; pPIBHOBaru
tin, KK/] nmpoctux mexaHi3MiB, epeaaya
TUCKY pPiIMHAMU Ta Ta3aMu, TIaBaHHS TiJ,
MIPUHIIMIIL i1 BUMIPIOBaJIbHUX MPHUIAIIB Ta
TEXHIYHUX MPUCTPOIB: TEPE3H,

® DO3B'A3yBaTH:
1) po3paxyHKOBIi 3a/1a4i Ha BUKOPUCTAHHS
(dbopMyI1 IPSIMOTIHIHHOTO PIBHOMIPHOTO Ta
PIBHO3MIHHOTO PYyXiB, CEPEIHBOT T MUTTEBOL
IIBUAKOCTI HEPIBHOMIPHOTO PYXY,
PIBHOMIPHOTO pyXy MO KOy, pyXy TUIa Hij
JIE€I0 TIOCTIHHOT CUITU TSKIHHS: PIBHOMIpHUN
Ta pIBHONIPUCKOPEHUH TPSMOITIHIIHI pyXH;
BIJTHOCHHI PYX; PIBHOMIPHHUH pyX MO KOIY;
PYX TiJ miJ Ti€ro oHi€l a00 KUTBKOX CHII, pyX
3B'SI3aHUX TiJ; YMOBH PIBHOBAaru Ta IJIaBaHHs
T1JI, BCECBITHE TSDKIHHS; 3aKkoHH HbroTOHA,
I'yka, [Tackans, Apximena; 30epeskeHHs
IMITyJIbCY ¥ €Heprii;
2) 3amaui Ha aHami3 rpadikiB pyxy Ti 1
BU3HAYCHHS 32 HUIMH HOT0 IMapameTpis,
noOyaoBy rpadika 3MiHH OJIHI€]
BEJIMYMHU 32 IpadiKoM 1HIIOT,
3) 3amaui, siKi nepeadavaroOTh 0OpoOKy Ta
aHaJli3 pe3yJbTaTiB EKCIIEPUMEHTY,
300paxeHux Ha GoTo abo
CXEMaTHYHOMY PHCYHKY;
4) xoMOiHOBaHI 3a/1a4i, JAJIs
PO3B'sI3yBaHHs SKHX
BUKOPUCTOBYIOThCSI IOHATTS 1




Ba3oBuii 3MicT HAaBYaJIBLHOTO
Martepiajnay

Pesynomamu nasyanns, wo cniggioHOCAMbCA 3 gUMo2amu {epaicasnoco cmanoapmy ma
HABYANIbHUX NPO2PAM

3naunesuti KOMnoHenm

JisinbHICHUL KOMNOHEHM

30epeKeHHs eHeprii B MEXaHIYHUX
nporecax. [loryxuicts. KoedimienT
kopucHoi aii. [Ipocti MexaHizmu
EnemenTu MexaHiku piguH ta

raziB. Tuck. 3akon [Tackans ans piaux
Ta ra3iB. ATMocdepHuii TCK. Tuck
HEPYXOMOI1 PiIMHU Ha JTHO 1 CTIHKU
MOCyIMHH. ApXiMeIoBa CHiia. Y MOBa
TJIaBaHHS TiJ.

JMHAMOMETp, CTpoOOCKOII, bapomeTp,
MaHOMETp, KyJIbKOBUH TiAIIUITHUK, HACOC,
BaX1J1b, CIIONy4€H1 TOCYANHHU, OJIOKH,
TTOXHJIA TIJIOIIKMHA, BOJAOIPOBI/I, IILTIO3,
TiApaBIiYHUAN TIpeC, HACOCH

® 3aKOHOMIPHOCTI 3 KUIBKOX PO3/IiTIB
MEXaHIKH;

MOJIEKYJIAPHA ®I3UKA I TEPMO/JIUHAMIKA

OcHoBM MOJIEKYISIPHO-

KiHeTH4HOI Teopii. OCHOBHI
TIOJIOKEHHS MOJICKYJISIPHO-KIHETHYIHOT
Teopii Ta iX JOCIiIHe OOTPYHTYBaHHS.
Maca i po3mip mozekyin. Crana
ABorazpo. CepenHs KBaapaTH4yHa
HIBUAKICT TETUIOBOTO PYXY MOJICKYII.
Ineanbumii ra3. OCHOBHE PIBHSHHS
MOJIEKYJIIPHO-KIHETUYHOT Teopii
imeanpHOTO Ta3y. TemrepaTypa Ta ii
BuMiproBanHs. [1Ikana abcomoTHIX
TEMIEpPaTyp.

PiBHSIHHS cTaHy i71€aJbHOTO ra3sy.
[3omponiecu B razax.

3HATH, TOSCHIOBATH 1 MPAKTUIHO
3aCTOCOBYBATH:

SBuia i mporecu: OpoyHiBChKUI

pyX, nudy3ist, CTHCHEHHS Ta3iB, TUCK
rasiB, IPOLIECH TEIIOOOMIHY
(TeTUIOTIPOBIAHICT, KOHBEKITIS,
BUIIPOMIHIOBAHHS ), BCTAHOBJICHHS
TEIJIOBOI piBHOBAru, HEOOOPOTHICTh
TEIUIOBUX SIBUIII, arPEraTHi MePeTBOPCHHS
pedoBUHH, nedopMalisi TBEPIUX TiJ,
3MOYYBaHHS, KalIAPHI SBUIIA TOLIO.
dyHaaMeHTAJbHI gociau: P. boiins,
E. Mapiotra, XK. Hlapms, XK. [eii-
JIroccaka.

® pO3Mi3HABATH MPOSBH TEIUIOBUX SIBUIIT 1
MIPOIIECIB y MPUPOJIi Ta iX MPaKTHUHE
3aCTOCYBaHHsI B TEXHIIIl, 30KpemMa
mQy3ii, BUKOPUCTAHHS CTUCHEHOTO
rasy, 3MiHH BHYTPIITHBO1 €HEPTii
(arperaTtHOro CTaHy pE4OBUHHM), BUIIB
TEIJI000MIHY, SIBUIIIA 3MOYYBaHHS Ta
KaIJSIPHOCTI, pI3HUX BUIB fedopmartii,
BJIACTUBOCTEH KPUCTAJIIB Ta 1HIIIUX
MaTepiaiB y TeXHill i npupoi,
CTBOPCHHS MaTepPialiB 13 3aJaHUMH
BJIACTUBOCTSIMH, 3aCTOCYBAaHHSI TEIIOBHX
JIBUTYHIB Ha TPAHCTIOPTI, B EHEPTETHIII, Y
CLIBCBKOMY TOCIIOAAPCTBI, METOAM




Ba3oBuii 3MicT HAaBYAJIBLHOIO
Marepiaay
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3nannesuil KomMnonenm

JlisnvHicHULL KOMNOHEHM

OcHoBM TepMOAUHAMIKH.
TennoBuii pyx. BHyTpimnHs enepris ta
cnioco6u ii 3miau. KiJTbKiCTh TEIIIOTH.
[TuTOoMa TEMIOEMHICTh PEYOBHUHHU.
Poborta B TepMoauHaMiIli. 3aKoH
30epeXeHHs eHeprii B TETUIOBHX
npouecax (nepiuii 3aKoH
TEPMOJIMHAMIKH). 3aCTOCYBaHHS
MEPILIOTO 3aKOHY TEPMOIMHAMIKH JI0
13omporieciB. AxiabaTHUi Tporiec.
HeoGopoTHICTh TEMIOBUX MPOLIECIB.
[TpuHUI 1ii TENMIOBUX JBUTYHIB.
KoeditieHT KOpUCHOT 11ii TETIIOBOTO
JIBUTYHA 1 1oro MakcuMasbHe
3Ha4YeHHsA. EKooriuHi Haciaky mil
TEIUIOBUX MAILUH.

BaacTuBocrti rasis, piaus i
TBepaux Tij. [lapoyTBOpeHH
(BUMapoBYBaHHS Ta KUITIHHSA).
Konneuncamis. [Iuroma Teruiora
napoytsopeHHs. Hacudena ta
HEHAaCHYCHA Tapa, iXH1 BJIACTUBOCTI.
BinHOoCcHa BOJIOTICTh MOBITPS Ta ii
BHMIPIOBaHHS.

[1naBieHHs 1 TBEPIHEHHS TiJI.

OCHOBHI MOHATTA: KUTBKICTh
pEYOBUHH, cTajna ABOraapo, MOJIIpHA
Maca, cepeHs KBaJApaTUIHA MBUIKICTh
TEIUIOBOTO PyXy MOJIEKYII, TeMIepaTypa,
TUCK, 00'€M, KOHIICHTpAIlisl, TyCTHHA,
TEMI000MiH, po0OTa, BHYTPIIITHS €HEPTi,
KUIBKICTh TEIUIOTH, a/liadaTHHIA TTPOIIEC,
130TPOIIECH, MUTOMA TEIIJIOEMHICTh
PEYOBUHU, TUTOMA TETUIOTA TUIABJICHHS,
MMTOMA TEIUIOTa MapOyTBOPEHHS, MTUTOMA
TEIUIOTa 3TOPSIHHS MMaJTNBa, IOBEPXHEBA
€Hepris, C1jia TOBEPXHEBOI0 HATATY,
MMOBEPXHEBUH HATAT, HACHYEHA Ta
HEHacHYeHa Tapa, BiJHOCHA BOJIOTICTh
MOBITPSI, TOUKA POCH, KPHCTAIIYHI Ta
aMmopdHi Tina, aH130TPOIIis
MOHOKPHCTAIIIB, IPY’KHA 1 MJIACTUYHA
nedopmartii, BUTOBKEHHS, MEXaHIYHA
Hampyra.

IneanizoBani Mogei: igeannLHuii ras,
1leajibHa TEILIOBA MAIllHA.

3aKoHH, NPUHUMIIKA TA MeXKi IXHbOT0
3aCTOCYBAaHHS: OCHOBHE PiBHSIHHA
MOJICKYJISIPHO-KIHETHYHO1 TeOopii
171€aJIbHOTO ra3y, PIBHSIHHS CTaHy

npodiTakTUKH 1 OOPOTHOU 13
3a0pyIHEHHSIM HaBKOJIUIIHBOTO
MIPUPOIHOTO CEPEIOBUINA;

® 3aCTOCOBYBATH OCHOBHI IMOHATTS Ta
3aKOHH, IPUHIUIIH, PaBUIIa
MOJIEKYJISIPHOT (PI3UKHU Ta TEPMOTUHAMIKH,
dbopMynu 11 BU3HaUCHHS (Q13HUHUX
BEJIMYMH Ta 1X OJJMHUIIb; MATEMaTHIH1
BHpAa3u 3aKOHIB MOJIEKYJISIPHOT (i3UKH Ta
TEPMOIUHAMIKY;

e BH3HAYATHU MEXI 3aCTOCYBaHHS 3aKOHIB
MOJIEKYJISIPHOT (pi3UKH Ta TEPMOAMHAMIKHY;

® DO3pI3HATH: arperatHi CTaHu PEYOBUHH,
HaCHYEHY Ta HEHACHYCHY Iapy,
KpHUCTaNIIyHi Ta aMOp(Hi Tifa;

® DpO3B'AI3yBaTH:
1) po3paxyHKOBI 3a7a4i, 3aCTOCOBYIOUH
(bYyHKILIOHATBHI 3aJIEKHOCTI MIXK
OCHOBHUMHU (D13MYHUMU BEIHUYNHAMU,
Ha: PIBHSHHS MOJICKYJISIPHO-
KIHETUYHOI TeOpii 11eaJIbHOTO Ta3y,
3B'SI3KY MIX MacoIO ra3y i KiJIbKiCTIO
MOJICKYJT; 3aJICKHICTh THCKY Ta3y Bij
KOHIIEHTpAIlli MOJIEKYT i
TEeMIIepaTypH; BHYTPILTHIO EHEPTito




Ba3oBuii 3MicT HAaBYAJIBLHOIO
Marepiaay

Pezynemamu nasuanns, wo cniggionocamuvca 3 sumozamu /lepocagnozo cmanoapmy ma
HABYAILHUX NPO2PAM

3nannesuil KomMnonenm

JlisnvHicHULL KOMNOHEHM

ITutoma TemnoTa miasiaeHHs. Temnora
3rOpsIHHSA NanuBa. PiIBHSIHHS TEMI0BOTO
OanaHCy JUIsl HAUIIPOCTIIIMX TETNIOBUX
MIPOLIECIB.

[ToBepxHeBuit HaTsr piauH. Cuna
MTOBEPXHEBOTO HATATY: 3MOYYBaHHS.
Kaminsipai siBumia.

Kpucraniuni Ta amopdHi Tina.
MexaHiuHi BIaCTUBOCTI TBEPIUX TiJ.
Buan nedopmartiii. Moayns FOnra.

171eaTbHOTO Ta3y, ra30Bi 3aKOHU, MTEPIITHA
3aKOH TEPMOIMHAMIKH, PIBHSIHHS
TEIJIOBOTO OaJiaHcy.

Teopii: ocHOBU TepMOIMHAMIKH Ta
MOJIEKYJISIPHO-KIHETHYHOT TEOPii.
IIpakTH4HEe 32CTOCYBAHHA
TeOPeTHYHOr0 MaTepiajy: okpemi
BHITQJIKU PIBHSHHS CTaHY 17I€aIbHOTO Ta3y
Ta IXHE 3aCTOCYBaHHS B TEXHIII],
BUKOPHUCTAHHS CTUCHEHOTO ra3y Ta
TEIUIOBUX MAIIWH, sIBUIIA TUQY3ii,
KHUITIHHA 1111 3017bIIEHUM THCKOM,
TepMidHa 00poOKa MeTalliB, MeXaHIuH1
BJIACTUBOCTI PI3HUX MaTepiaiiB Ta
BUKOPHUCTAHHS MPY>KHUX BIACTUBOCTEH
TIJ Y TeXHIIll TOIIO; TPUHITUT Ail
BUMIPIOBAJIbHUX MPUIAJIiB Ta TEXHIYHUX
MIPUCTPOIB: KaJOPUMETP, TEPMOMETP,
MICUXPOMETP, TEIIOBA MAIIMHA (TEIIOBI
JIBUTYHH, ITApOBa i ra3oBa TypOiHNU).

O/IHOATOMHOTO Ta3y; 3aJIeXKHICTh
T'YCTHHHU Ta TUCKY HACHUYEHOI TapH BiJI
TEMIIepaTypH; PiBHSIHHS CTaHy
171ealIbHOTO Ta3y, ra30Bi 3aKOHH;
pOOOTY TEPMOIMHAMIYHOTO TIPOIIECY,
NepuInid 3aKOH TEPMOINHAMIKH;
PIBHSHHS TEIUIOBOTO OajaHcy; Ha
MMOBEPXHERB1 Ta KaIUJISAPHI SBHIIA,
NpYyXHY aedopMallito Tijl, BITHOCHY
BOJIOTICTh TIOBITPS;

2) 3agaui Ha aHaJi3 rpadikiB 1300pOIECiB
Ta MOOYI0BY X y pi3HUX CHCTEMax
KOOpJAMHAT; 00YUCIIeHHS 3a rpadikom
3aJICKHOCTI TUCKY Ta3y Bij HOTro
00'eMy; poOOTH, BUKOHAHOI Ta30M;
aHai3 rpadikiB TETUIOBUX MPOIIECIB;
aHaJIi3 JiarpaMu po3TsAraHHs METalliB;
3) 3amaui, skl mependavdaroTh 00pOOKy Ta
aHasi3 pe3yibTaTiB eKCIEPUMEHTY,
300pakeHnx Ha HoTo abo
CXEMaTHYHOMY PHCYHKY;

4) xoMO1HOBAHI1 3a/1a4i, JAJIs
PO3B'I3yBaHHs SKHX
BUKOPUCTOBYIOTHCS TTOHATTS 1
3aKOHOMIPHOCTI 3 KIJIBKOX PO3/IiIiB
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JisinbHICHUL KOMNOHEHM

MOJIEKYJISIPHOT (P13UKH,
TEPMOJMHAMIKY Ta MEXaHIKU;

® CKJIaJaTH IJIaH BUKOHAHHSA
€KCIIEPUMEHTIB, pOOOTH 3
BUMIPIOBaJIbHUMHU MPUIIAIaMU Ta
MIPUCTPOSIMH, 30KpeMa KaJTOPUMETPOM,
TEPMOMETPOM, TICUXPOMETPOM

e poOUTH y3aradbHEHHS L0]I0
BJIACTHBOCTEH PEUOBHUH Y Pi3HUX
arperaTHUX CTaHax; pO3TalllyBaHHS, pyXy
Ta B3a€MOJIii MOJICKYJI 3QJIC)KHO BiJl CTaHY
PEYOBUHHU.

EJIEKTPOANMHAMIKA
OCHOBH €/1eKTPOCTATHKH. 3HaTH, MOSICHIOBATH 1 IPAKTHYHO e  pO3IMi3HABATH MPOSIBU CICKTPOMATrHITHUX
Enextpuunuii 3apsaa. 3akoH 3aCTOCOBYBATHU: SIBUIII 1 IPOIIECIB Y IPUPO/II Ta iX

30epeKeHHs eIeKTPUYHOIO 3apsy.
3axoH KynoHa.

Enextpuune nmone. HanpyxeHictsb
eNeKTpuIHOro mosist. [IpuHnumn
CYTEPITO3UIIii TOJTIB.

[IpoBinHUKH Ta AIENEKTPUKU B
€JIEKTPOCTATUYHOMY TTOJI.

PoGoTa enekTpruyHOT0 MOJS MU
nepemimeHHi 3apsay. [lorentian i

SlBuia i mpouecu: ereKTpu3aIlis,
B3aEMOJIIS 3apSKEHUX TiJ, Ba BUIU
EJICKTPUYHMX 3apsiiB, BUTHHI HOCIT
3apsiiiB y MPOBITHUKAX, MOJISPU3ALISL
JEJICKTPHUKIB, JIisl €IIEKTPUYHOTO CTPYMY,
€JIEKTPOIIi3, TEPMOEIIEKTPOHHA eMicis,
10Hi3allis ra3iB, MarHiTHa B3a€MOJIi,
ICHYBaHHSI MarHiTHOTO TOJIst 3eMi,
€JICKTPOMAarHiTHA IHAYKIIIS Ta

MPAKTUYHE 3aCTOCYBaHHA B TEXHIlll,
30KpeMa eIeKTPOCTaTHIHHH 3aXHCT,
BUKOPUCTAHHS MPOBIAHUKIB Ta
130J1TOPIB, KOHJACHCATOPIB, il
€JIEKTPUYHOTO CTPYMY, BUKOPUCTAHHS
MarHiTHUX BIIaCTHBOCTEI PEUOBHHH,
€JIEKTPOJII3Y B TEXHili (HO0OyBaHHS
YHUCTUX METaiB, raJIbBAHOCTET,
rajibBaHOILUIACTHKA), CJIEKTPOMArHITIB




Ba3oBuii 3MicT HABYaIbHOT0 MaTepianxy

Peszynomamu nasuanns, wo cniggionocamuvca 3 sumozamu [epacasnozo cmanoapmy ma
HABUANILHUX NPO2PAM

3nannesuil KomMnonenm

JlianvHicHUll KOMNOHEHM

pi3HHIg oTeHmianiB. Hampyra.
3B'S30K MIX HaIPyrolo i
HaTPY>KEHICTIO OTHOPITHOTO
EJIEKTPUIHOTO TOJIS.
Enextpoemuicts. Konaencaropu.
EnexTpoeMHICTh TIIOCKOTO
KOHJIEHcaTopa. 3'€IHaHHS
KOH/JICHCATOPIB.

Enepris e1eKTpruuHOro moJsl.

3aKOHHM MOCTIHHOTO CTPYMY.
Enextpuuynuit ctpyM. YMOBU
ICHYBaHHS IMOCTIHHOTO €JIEKTPUIHOTO
ctpymy: Cuia ctpymy. 3akoH OMma aiis
JisTHKY KoJia. Otip IPOBITHHKIB.
[TocninoBHe Ta mapasienbHe 3'€THAHHS
poBiHUKIB. EnekTpopymriiina cuia.
3akon OMa a1 moBHOTO Kojia. Po6ora
1 TOTYXKHICTb €JIEKTPUIHOTO CTPYyMY.
3akon J[>xoyns-Jlenua.
EnekTpuyHuii cTpyM y pizHHX
cepel0BHIIIAX.

Enextpuunuii CTpyM y MeTanax.
EnexkTpoHHa MpOBiHICT METAIIB.
3aJIe)KHICTh OMOPY METAIB BiJl
temneparypu. HaanpoBiaHicTs.

CaMOIHJTYKITisI TOIIIO.

DdyHIaMeHTAIbHI 10CTiIn:

1II. Kynona, Hodde-Minnikena, I'. Oma,
X. Opcrena, A.-M. Amnepa, M. @apazes.
OCHOBHI NOHATTSA: €IEKTPUUHUN

3apsij, eJIeMEHTApHUM 3apsi,
€JIIEKTPOCTATUYHE T10JIE, HATIPYKCHICTD,
JHI{ Hampy>KeHOCTI (CUIIOBI JIiHIT),
MIPOBITHUKH Ta Ji1€NEKTPHUKH,
JieJeKTpUYHA MPOHUKHICTh PEUOBUHHU,
poboTa criI eNeKTPOCTATHYHOTO OIS,
MOTEHITIaJIbHA SHEPTIsl 3apsay B
eJIEKTPUYHOMY 1011, ITOTEHLIAN, PI3HULS
MOTEHITIAJIiB, HAIIPYTa, CIIEKTPOEMHICTD,
€Hepris 3apsKEHOr0 KOHIEHCATOpa, Chila
CTPYMY, CJICKTPUYHUN OTIi,
eJIEKTPOpYIIiHa cHja, HaAPOBIAHICTS,
BaKyyM, TEPMOCIICKTPOHHA €MICisl, BIaCHA
Ta JOMIIIKOBA MPOBIAHICTH
HaITiBIPOBIIHUKIB, €JICKTPOHHA
MIPOBIIHICTH METAIIIB, JTUCOLIIAIis,
XIMIYHHM €KBIBaJICHT, 10H13alIis,
pexomOiHaIIis, mIa3Ma, HeCaMOCTIHHUM 1
CaMOCTIWHUHN PO3PsIIH, MarHiTHA
iHAyKIis, cuna Amrepa, cuna Jlopenia,

eJIEKTPOABHUTYHIB, KOTYIIIOK
1HIYKTHUBHOCTI, KOHJIEHCATOPIB;

® 3aCTOCOBYBAaTH OCHOBHI MOHSTTS Ta
3aKOHH, TPUHIUITH, TIPaBUIIA
€JIEKTPOAUHAMIKH, (HOPMYIH IS
BU3HAYCHHS (i3WYHUX BEITMUMH Ta iX
OJIMHUIIb; MATEMATHUHI BUPa3u 3aKOHIB
CJICKTPOIMHAMIKH,

e BH3HAYATHU MEXI 3aCTOCYBaHHS 3aKOHIB
Kynona ta Oma;

® PO3PI3HATHU: MPOBITHUKY I TIETEKTPUKH,
MOJISIPHI 1 HEMOJISIPHI Ai€TICKTPUKHU, BHIIU
MarHeTHKiB, HECAMOCTIMHHH 1
CaMOCTIMHUI PO3pSAIM B razax, BIacHy Ta
JIOMIIIIKOBY MPOBIAHICTb
HaITIBITPOBITHUKIB;

® TIOpPIBHIOBATH BJIACTUBOCTI MAarHITHOTO
TOJIs1, €JIEKTPOCTATUYHOTO Ta BUXPOBOT'O
CJICKTPUYHHX TTOJTIB;

® pO3B'sI3yBaTH:
1) po3paxyHKOBIi 3a1a4i, II0 BUMAraloTh
3aCTOCYBaHHS (PYHKITIOHATBHUX
3aJIeKHOCTEH MK OCHOBHUMH
GIBUYHUME BETMYMHAMH, HA:
B3a€MOJIII0 TOYKOBUX 3apsiIiB




Bba3oBuii 3MicT HABYaJIbHOT0 MaTepiaxy

Pe3zynomamu nasuanns, wo cniggionocamucsa 3 gumozamu [epacasnozo cmanoapmy ma
HABYAIbHUX NPO2PAM

3nannesull KOMnoHenm

JlianvHicHUll KOMNOHEHM

EnexTpuunuii cTpyM y po3dumnHax i
po3IIaBax eJIeKTPOIiTIB. 3aKOHU
€JIEKTPOJII3y. 3aCTOCYBAaHHS
EJIEKTPOIII3Y.

Enextpuunuii ctpyM y rasax.
HecamocTiiiHuii 1 caMocTiiHUIMA
po3psiau. IIoHATTS po 1Iazmy.
EnexTpuunmii cTpy™m y Bakyymi.
Enexrpuunuii ctpym y
HaIiBIPOBiIHUKAX. BiacHa Ta
JIOMIIIKOBA €JIEKTPOIPOBIIHICT
HaITBIPOBITHHUKIB. 3aJICKHICTH OMOPY
HaMIBIPOBIIHUKIB BiJl TEMIIEPATYPH.
EnexTpoHHO-AIpKOBUH TIEPEXi/I.
HaniBnpoBiAHUKOBHIA JIOI.
Tpaunzucrop.

MarsiTHe 1noJie, eJIeKTPOMATHITHA
iHIyKIis.

B3aemonist ctpymiB. MarHiTHe nose.
MarnitHa iHaykuis. Cuna Amnepa.
Cuna Jlopenua.

MarsiTHi BIaCTUBOCTI PEUOBHH.
MarHiTHa POHUKHICTb.
DepoMarHeTrKH.

Mar=iTHHI NOTIK. SBUIIE

MarHiTHa MPOHUKHICTb, €JIEKTPOMAarHiTHa
IHAYKIIS, IHTYKIIAHUN CTPYyM, MarHiTHHMA
notik, EPC inaykiii, e1ekTpoMaraitae
ToJie, CaMOIHIYKIIisl, IHIyKTUBHICTH, EPC
CaMOIHJIyKII1i, EHEeprisl MarHiTHOTO TOJIS.
IneanizoBani MoaeJsi: TOUKOBUN

3apsijl, HECKIHUEHHA PIBHOMIPHO
3apsipKEeHa TUIONINHA.

3aKoHU, MPUHIMITH, MPABUJIA,
rinore3u: 3aKOHH 30€PEIKCHHS
eJleKTpu4Horo 3apsany, Kymnona, Oma (ans
JUJISTHKH Ta TIOBHOTO €JICKTPUYHOTO KOJIA),
Jxxoyns-JIeHua, enekrporisy,
€JICKTPOMATrHITHOI 1HIyKIIi{; TIPUHIIHIT
CYTIEepPIO3UIIiT eNEKTPUYHUX TTOJIB;
MpaBujia: CBEpUIHKaA (TIPaBOro TBUHTA),
niBoi pyku, Jlenuna;

rimoTe3a Amrepa, rinoresa

Makcaemia.

Teopii: 0CHOBH KJIaCUYHO1

€JIGKTPOHHOI Teopii, Teopii
€JICKTPOMArHITHOTO TTOJISI.

IIpakTHYHEe 3aCTOCYBAHHSHA
TeOPeTHYHOI0 MaTepiaiy:
BUKOPHUCTAHHSI €IEKTPOCTATUYHOTO

(3acrocyBanHs 3akoHy KynoHa);
HaInpy>KeHICTb MOJISI TOYKOBOTO
3apsay, IPOBIIHOL KyJI, IPUHIUI
CYMEPHO3UIIil; A0 eeKTPUIHOTO
TI0JIS1 Ha 3apsill; €JEKTPOEMHICTD
IUIOCKOT'O KOHJIEHCATOpa, 3'€THaHHS
KOHJIEHCATOPIB, CHEPTIIO 3apsSIXKEHOT0
KOHJIEHCATOPa; PO3pPAXyHOK
eNIEKTPUYHMX KU (Y T. 4. 3MILIAaHUX
3'€IHaHb NMPOBITHUKIB) 13
BUKOPUCTAHHAM 3aKOHIB OMa;
poOOTY, MOTYKHICTh Ta TEIJIOBY IO
eJIEKTPUYHOTO CTPYMY; MTPOXOKEHHS
€JIEKTPUYHOI0 CTPYMY Uepes
eJIEKTPOJIITH; BU3HAUCHHS HAIPSIMY Ta
MOJYJIsSi BEKTOpA MarHiTHOT 1HAYKITIT;
cunu Amnepa, cuiu Jlopenna, EPC
IHIYKII B pyXOMHX TIPOBITHUKAX, HA
3aKOH €JIEKTPOMAarHiTHOT 1HIYKIIIi,
EPC camoinaykiii, eHeprito
Mar"iTHOTO TOJIS TIPOBITHHUKA 31
CTPYyMOM;

2) 3agaui Ha aHaJIi3 rpadigYHOTO
300pake€HHs €JIEKTPOCTaTUYHOIO Ta
MAarHiTHOTO TOJiB, 3aCTOCYBaHHS




Bba3oBuii 3MicT HABYaJIbHOT0 MaTepiaxy

Pe3zynomamu nasuanns, wo cniggionocamuvca 3 gumozamu [epacasnozo cmanoapmy ma

HABYAJbHUX npozcpam

3nannesull KOMnoHenm

JlianvHicHUll KOMNOHEHM

€JIEKTPOMAarHiTHOI 1HIyKIii. 3aKOH
enekTpomarHitTHoi iHayKiii. [IpaBuno
Jlenna. SIBuiie caMOIHIYKITIT.
[HnykTuBHICTH. EHEpris MarHiTHOTO
HOJISL.

3axHCTYy, 130JIATOPIB Ta MPOBITHHKIB,
KOHJIEHCATOPIB, Aii €JEKTPUUHOTO CTPyMY,
3aKOHIB CTPYMY UISI PO3PaxXyHKY
€JIGKTPUYHUX KiJ1, €IeKTPOi3y, IUIa3MHU B
TEXHIIl, BUJIIB CAMOCTIMHOTO PO3PSAY,
PYXY €JIEKTPUYHHX 3aps/iiB B
€JIGKTPUYHOMY 1 MAarHiTHOMY IOJISIX,
MAarHiTHUX BJIaCTUBOCTEH pEUOBUHHU
TOIIO; MPUHITUM JTii BUMIPIOBAITLHUX
MPUJIAIIB Ta TEXHIYHUX TPUCTPOIB:
€JIEKTPOCKOTI, €JIEKTPOMETP, KOHACHCATOP,
JpKepena cTpyMy (aKyMyJsTop,
rajJbBaHIYHUI €JIEMEHT, TeHepaTop),
€JICKTPOBUMIPIOBAJIbHI MPUTIATN
(amrepmeTp, BOIBTMET)), CIIOKUBAY1
CTpyMy (ABUTYHHU, PE3UCTOD,
€JIEKTpOHArpiBaJIbHI MPUIIAJH, TUIABKI
3amo0KHUKH, PEOCTaTH), EIIEKTPOHHO-
IpoMeHeBa TpyOKa, HaMiBIPOBITHUKOB1
[pUJIaad, eIeKTPOMArHiTH, TyYHOMOBEIIb,
€JIEKTPOAMHAMIYHUNA MIKPO(OH.

3akoHy OMma, 3aJIeKHOCTI OTIOpY
METaJIeBOTO MIPOBITHUKA Ta
HAIIBIPOBITHUKA BiJ TEMIIEPATypH,
BOJIBT-aMIIEPHY XapaKTEPUCTUKY
HAIBIPOBITHUKOBOTO /110/1a;

3) 3amaui, 5Kl mependavdaroTh 00pOOKy Ta
aHaJIi3 pe3yNbTaTiB €KCIIEPUMEHTY,
300pakeHnx Ha HoTo abo
CXEMaTHYHOMY PHCYHKY;

4) xoMO1HOBAHI1 3a/1a4i, JAJIs
PO3B'A3yBaHHs SKHX
BUKOPHCTOBYIOTHCS TIOHATTS 1
3aKOHOMIPHOCTI 3 MEXaHIKH,
MOJICKYJISIPHOT (Di3UKH Ta
€JIEKTPOIMHAMIKH,

e CKJIaJIaTH IJIaH BUKOHAHHS
EKCIIEPUMEHTIB, pOOOTH 3
BUMIiPIOBJIbHUMH TIPUJIaIaMH Ta
MPUCTPOSIMH, 30KpEMaA EJIEKTPOCKOIIOM,
eJIEKTPOMETPOM, KOHJICHCATOPaMH,
JDKepenaMu CTpyMy, IepeTBOPIOBaYaMuU
CTpyMY, NIPHJIAIaMH JIJIsl BUMIPIOBAaHHS
XapaKTePUCTHK CTPYMY, CIIOKHUBAYAMH
CTPyMY, €JIEKTPOMAarHiTOM, COJICHOIIOM;

e poOuTH y3araJbHEHHS II0JI0 HOCIIB




Ba3oBuii 3MicT HAaBYAJIBLHOIO
Marepiaay

Pezynemamu nasuanns, wo cniggionocamuvca 3 sumozamu /lepocagnozo cmanoapmy ma
HABYAIbHUX NPO2PAM

3nannesuit KoMnoxHenm

JisinbHICHUL KOMNOHEHM

€JIEKTPUYHOIO 3apsy B PI3HUX
CepeioBUINAX; MarHITHUX BJIACTUBOCTEH
PI3HUX PEYOBHH.

KOJIMBAHHA I XBHJIIL. OIITUKA

MexaHiyHi KOJTUBAHHA | XBWJII.
KonuBanbuuii pyx. BinbHi MexaHiuH1
KonmBaHHS. ['apMOHIYHI KOJTMBaHHSI.
3MillleHHs, aMILTITy1a, IEPio, YacToTa
1 pa3za rapMOHIYHUX KOJIUBAHb.
KonuBaHHs BaHTaXy Ha MPYKUHI.
HuTsnuit MasTHUK, IepioJl KOJIUBAHb
HUTSIHOTO MasTHUKA. [lepeTBopeHHs
eHeprii Ipyu rapMOHIYHUX KOJIMBAaHHSX.
Bumyieni MexaHi4Hi KOJTUBaHHS.
SIBuie pe3oHaHCy.

[ommpeHHs KOIMBaHb y NPY>KHUX
cepenosuinax. [lonepeuni Ta
IMO3I0BXKHI XBUJIi. [J[OB)KMHA XBHIII.
3B'SI30K MK JOBXHUHOIO XBHIII,
IIBUAKICTIO 11 OIIMPEHHS Ta MePiooM
(dacToTo10).

3BykoBi xBuii. IIIBUAKICT 3BYKY.
['y4HicTh i IHTEHCUBHICTH 3BYKY.
Bucora tony i Tem0Op 3ByKy. [H(ppa- Ta

3HaTH, NOSICHIOBATH 1 MPAKTUYHO
3aCTOCOBYBAaTH:

SlBuina i mpouecu: KOJIMBAaHHA Tija Ha
HUTII Ta NPYXHUHI, PE30HAHC, TOUIMPEHHS
KOJINBaHb Y IPOCTOPI, BiIOMBaHHS XBUIIb,
MPSIMOJIiHIHE TOIITUPEHHS CBITIA B
OJTHOPITHOMY CEpeIOBHIL, YTBOPECHHS
TiHI Ta HiBTIiHi, MiCIYHI Ta COHSYHI
3aTeMHEHHs, 3AJIOMJICHHSI CBITJIa HA MEXI1
JIBOX CEPEIOBHIL, CKIHYCHHICTh
IIBUKOCTI MTOIIUPESHHSI CBITIA 1
panioXBUiIb TOLIO.

dyHaameHTadbHi nocaigu: . Iepua;

I. Hertotona, I. Ilymros ta B. Penrtrena.
OcCHOBHi NOHATTS: TApPMOHIYHI
KOJIMBaHHSI, 3MIIIECHHSA, aMILTITy1a,
nepiof, yactora i ¢aza, pe3oHaHc,
MOTIEpEYHi Ta MO3A0BXKH1 XBHIII, JOBKHHA
XBUJI1, HIBUAKICTB 3BYKY, T'YYHICTb U

IHTEHCUBHICTH 3BYKY, BUCOTA TOHY 1

® PO3Mi3HABATH MPOSBU KOIMBAIBHUX 1
XBUJILOBUX (30KpeMa CBITJIOBHUX) SBUII 1
MPOLIECIB y MPUPOJI Ta iX MpaKTUYHE
3aCTOCYBAHHS B TEXHIIIl, 30KpeMa
MOIIMPEHHS TONMEPEYHUX 1 MO3AOBKHIX
XBHJIb, IPAKTHYHE 3aCTOCYBAaHHS 3BYKOBUX
Ta YIbTPa3BYKOBHUX XBHIIb y TEXHIII],
BUKOPUCTAHHS €JIEKTPOMArHiTHOTO
BUIIPOMIHIOBaHHS PI3HMX J1aMa30HiB,
3aCTOCYBaHHSA SBUNI iHTep(depeHilii,
nudpakiii Ta nmouspusalii cBitia,
BUKOPHUCTAHHSI JIIHINYACTUX CIIEKTPIB;

® 3aCTOCOBYBATH OCHOBHI IMOHATTSA Ta
3aKOHHU IS KOJMBAJIBHOTO PyXY 1
XBUJILOBUX MPOIIECIB, hopMyn 1ist
BU3HA4YCHHS (I3MYHHUX BEITUYUH Ta iX
OJIMHHIIb; MATEMATHUYHI BUPA3H 3aKOHIB;

® BH3HAYATHU MEXKI 3aCTOCYBaHHSI 3aKOHIB
F€OMETPUYHOI ONITUKHU;

® TOPiIBHIOBATH OCOOJIUBOCTI KOJUBAHb Ta
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3nannesull KOMnoHenm

JlianvHicHUll KOMNOHEHM

yIBTPa3BYKH.

EnexTpoMartiTHi KoJIuBaHHS i
xBUJIi. BibHI enexTpomarHiTHi
KOJIMBaHHS B KOJIMBAJILHOMY KOHTYPI.
[TepeTBOpeHHS eHEPTii B
KOJIMBAJIbHOMY KOHTYpi. BiacHa
9acToTa 1 mepiof] eNeKTPOMAarHiTHUX
kosinBaHb. ®opmyna TomcoHa.
BumytieHi enexTpu4Hi KOJIMBaHHS.
3MIHHUHN €ICKTPUIHHUI CTPYM.
I'eneparop 3MiHHOTO CTPYMYy.
Enextpuunnii pe3oHaHc.
Tpancdopmarop. [Tpuruummn

repeaayi eIeKTPOeHEPTii Ha BEJIHKI
BiJICTaHI.

EnexTpomaruitHe mosne.
EnexTpomarHiTHi XBWIi Ta MIBHIKICTh
Ix mommpenns. Ikana
€JIGKTPOMArHITHUX XBWIb. BiaactuBocti
€JICKTPOMArHITHOTO BUIIPOMIHIOBAaHHS
PI3HUX Jiana3oHiB.

Onruka. [IpsMomniHilHICTh
MOIIUPEHHS CBITJIA B OJTHOPITHOMY
cepenoBuii. [IIBuaKicTh cBiTNIA Ta 1i
BUMIiPIOBaHHSI.

TeMOp 3BYKY, iH(]pa- Ta yIbTpa3ByK,
BiJIbHI Ta BUMYIIICHI €JIEKTPOMArHiTHI
KOJINBAaHHS, KOJIMBAJILHUNA KOHTYP,
3MIHHHH CTPyM, J11104i 3HAYEHHS HAMPYyTH
1 CHJTH CTpyMY, aKTHBHUH, 1HIYKTUBHUH
Ta EMHICHUHA OMTOpH, poOOTa 1 MOTYKHICTh
3MIHHOTO CTPyMY, PE€30HAHC,
aBTOKOJIMBAaHHS, aBTOKOJIMBAJIbHA
cUcTema, nepiof] (4acToTa) BUIBHUX
€JIEKTPOMArHITHUX KOJUBAaHb B
€JIEKTPUYHOMY KOHTYDI, €IeKTPHYHHUHA
pEe30HaHC, 3MIHHUHN €ICKTPUIHHHA CTPYM,
KoedirieHT Tpancdopmarii,
€JICKTPOMArHITHI XBHJIi, ONTHYHA CHJIA Ta
(hoKyc NiH3M, TOKa3HUK 3aJIOMJICHHS;
TOBHE B1IOMBaHHS, JKEpena
KOT€PEHTHOTO BUIIPOMIHIOBaHHS,
iHTepdepeHtis, udpaxiis, TUCIepCis,
MOJISIpU3aLlis CBITJIA.

IneanizoBani MoaeJsi: MaTeMaTHYHUNA
(HUTSIHMIA) MasSITHUK, 11€aTbHUI
KOJIUBAJILHUM KOHTYP.

3aKOHU, IPUHLMIN: PIBHIHHSI
HE3aTyXarunuX FapMOHIYHHUX KOJUBaHb,
3aKOH MPSMOJIIHIHOTO MOIUPEHHS CBITIa

XBHWJIb Pi3HOT PUPOJIU, CTIEKTPH
BUIIPOMIHIOBaHHS Ta MOTJIMHAHHS;

® PO3PI3HATH: MOIMEPEUHi Ta MO3I0BXHI
XBUJI1, BUTIPOMIHIOBAHHS P13HUX
Jiara3oHiB;

® DO3B'A3yBaTH:
1) po3paxyHKOBI 3aJ1a4i, 3aCTOCOBYIOUH
(GyHKIIIOHANBHI 3aJIE)KHOCT1 MIXK
OCHOBHHMMH ()iI3MIYHHMH BEIMIHHAMM,
HAa: 3aJIeKHICTh NEPiOAY BIACHHUX
KOJIMBaHb B1Jl TapaMETPiB CUCTEMH;
3aKOH 30epeKeHHs eHeprii B
KOJINBAJTBHOMY TIPOIIECi; TApMOHIYHI
KOJINBAaHHS, IOBKUHY XBUJI1; 3aKOHU
r€OMETPUYHOI ONITUKH, POPMYITY
TOHKOI JIiH3M; IHTepEPEHIIiI0 Ta
T paKIlio CBITIa; TpaHCHOpMATOP;
2) 3ajmayi Ha aHami3 rpadikiB
He3aTyXawuux (rapMOHIYHUX) Ta
3aTyXal4uX KOJIHMBAHb, 3aJIEKHOCTI
aMIUTITY 11 BUMYIIIEHUX KOJIMBaHb BiJl
YaCTOTH 30BHIIIHBOT MEeP1OAUYHOL
CHJTH, 300pa)XKEeHHS X0y CBITIOBUX
MIPOMEHIB Ha MEX1 TBOX MPO30PHX
CepeaOoBHIIL;, 300paKeHb, OTPUMAHUX
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3aKoHU BiIOMBaHHSA CBITIIA.
[TobynoBa 300pakeHb, sIKi Aa€ MIOCKE
N3epKao.

3aKoHHU 3aJ0MJIEHHS CBITJIA.
AOCOJIOTHUH 1 BITHOCHHUH MOKA3HUKH
sasioMiieHHs. [1oBHE BimOUBaHHS.
Jlinza. OnruyHa cuia JiH3H.
®dopmya ToHkoi JiH3u. [loOyaoBa
300pakeHb, sIKi Ja€ TOHKA JIIH3A.
IaTepdepenis cpitaa Ta ii
MIPAKTUYHE 3aCTOCYBaHHSI.

Hudpaxkmis ceitna. Judpaximiiini
TPaTKH Ta IX BUKOPUCTAHHS TSI
BU3HAYEHHS JOBXWHU CBITJIOBOI XBUIII.
Hucniepcis citia. HenepepBHuii 1
niHiAyaTui cnekTpu. CrieKTpabHHAMA
aHais3.

[Monspu3artis cBiTia.

B OJTHOPIJTHOMY CEpPEIOBHIII,
HE3aJIeKHOCTI MOIIMPEHHS CBITIOBUX
ITy4YKiB, 3aKOHU B10OMBaHHA Ta
3aJIOMJICHHS XBHJIb, YMOBU BUHUKHEHHS
iHTEephEpEHIIITHOr0 MAKCUMYMY Ta
MiHIMYMY; IpuHIUI [ ToRTeHCa, MPUHITHIT
Jomepa.

Teopii:

OCHOBH TE€OPii €NEKTPOMATHITHOTO TOJIS.
IIpakTH4HE 32CTOCYBAHHA
TeOPeTHYHOr0 MaTepiaJjy: nepegaya
€JICKTPUYHOI CHeprii Ha BiJICTaHb,
nepenaya iHGopmariii 3a 10IOMOror
€JICKTPOMArHITHUX XBUJIb, PAJI10JIOKAIIis,
BUKOPUCTAHHSA €JIEKTPOMArHiTHOTO
BHUIPOMIHIOBAHHS PI3HHUX JI1aI1a30HIB,
3aCTOCYBaHHSA SBUII iHTep(depeHLii,
nudpakiii Ta moJaspu3alii cBiTia,
BUKOPUCTAHHSA JIHIHYATUX CIIEKTPIB,
CIIEKTpaJIbHUIN aHai3;

MIPUHIIMIIL Jii BUMIPIOBAJIbHUX MPHIAIIB Ta
TEXHIYHUX MPUCTPOIB: TEHEPATOP HA
TPaH3UCTOP1, TEHEPATOP 3MIHHOTO
CTPyMy, TpaHcpopMaTop, HAUTIPOCTIIIHIA

3a JIONIOMOTOIO IJIOCKOTO J3€pKalia Ta
TOHKOI JIIH3H;

3) xoMOiHOBaHI 3a1a4i, JUIs
PO3B'sI3yBaHHS SIKUX

BUKOPHCTOBYIOTECS TIOHSATTS 1
3aKOHOMIPHOCTI PI3HHX PO3ALTIB

¢izuku;

4) 3amayi, sK1 iepeadavaroTh 00pOOKyY Ta
aHaJi3 pe3yNbTaTiB €KCIIEPUMEHTY,
300pakeHnx Ha HoTo abo
CXeMAaTUYHOMY PUCYHKY;

e (CKJIAJaTH IUIaH BUKOHAHHS JOCIIIIB Ta

EKCIIEPUMEHTIB, pOOOTH 3
BUMIiPIOBAJIbHUMH TIPUJIaIaMH Ta
MPUCTPOSIMH, (30KpeMa, TiJIOM Ha HHTIII),
reHepaTOpOM Ha TPaH3UCTOPI,
TpaHcOopMaToOpoM, JUKEpeIaMH CBITa,
IUIOCKHM JI3€PKaJIOM, JiH3010, IPO30POI0
TUTOCKOTIApaJIeIbHOIO ITACTHHOO,
TpaKkIiiHUMH TPaTKaMH.




Ba3oBuii 3MicT HAaBYAJIBLHOIO
Marepiaay

Pezynemamu nasuanns, wo cniggionocamvca 3 sumozamu /lepocagnozo cmanoapmy ma
HABYAIbHUX NPO2PAM

3nannesuit KoMnoxHenm

JisinbHICHUL KOMNOHEHM

panionpuiimad, oKyJsipH, poToarnapar,
MPOEKLIHHMUI armapar, Jymna, MiKpOCKOTI,
CBITJIOBOJI, CTIEKTPOCKOII.

KBAH

TOBA ®I3UKA. EJEMEHTHU TEOPII BIIHOCHOCTI

Enemenrtu Teopii BitHOCHOCTI.
[TpuHumnu (moctynatu) Teopii
BigHOCcHOCTI ENfHIITEliHA.
PensTuBicTChKUI 3aKOH AOJaBaHHS
mBuAKocTel. B3aeMo3B's130k Macu Ta
eHeprii.

CsitnoBi kBanTH. ['inoTe3a
[Tnanka. Crana [Tnanka. KBantu cBitna
(¢oTonm).

®DoToedeKT Ta eKCIepUMEHTAIBHO
BCTaHOBJICHI HOTO 3aKOHH. PiBHSHHS
Eftnmireiina ans dpotoedekry.
3acrocyBaHHS (HOTOCPEKTY B TEXHIIII.
Tuck cBiTa.

ATOM Ta aTOMHe AApPO.

Hocnix Pesepdopna. SAnepua

Mozenb atoMa. KBaHTOBI mOCTy1aTH
Bopa. BunpominroBanHs Ta
MOTJIMHAHHS CBITJIa aTOMOM.
YTBOpEHHs JiHIIYaCTOro CreKTpa.

3HaTH, NOSICHIOBATH 1 MPAKTUYHO
3aCTOCOBYBAaTH:

SBuma i mpouecu: pyx e1eMeHTapHUX
YaCTUHOK y NMPUCKOPIOBAYaXx, BIIKPUTTS
CHEKTPAJILHUX JIHIH, paIi0aKTHBHOCTI,
130TONH, BTpaTa METalaMu HETaTUBHOTO
3apsiay TPH ONPOMIHEHHI CBITIIOM,
3alIeXKHICTh eHeprii (HOTOETEKTPOHIB BiJl
YaCTOTH CBITJIA 1 HE3AJIEXKHICTE Bl HOTO
iHTEeHCUBHOCTI, Audpakiist PoToHIB Ta
€JIEKTPOHIB.

DyHIaMeHTAIbHI 10Cain:

A. Cronerosa; I1. JIebenena;

E. Pesepdopna; A. bekkepens.

OCHOBHi NOHATTA: KBaHTH CBITJIA
(dotonm), hotoedekt, uepBoHa MEkKa
¢dotoedekTy, THCK CBITIIA, 130TOIH,
PamioaKTUBHICTb, alb(a- i 6eTa-4aCTUHKH,
raMMa-BUIPOMIHIOBAHHS, KBAHTOBUI
XapakTep BUIPOMIHIOBAHHS 1 OTJIMHAHHS

- PpO3Mi3HABATH MPOSIBH KBAHTOBHX SIBU
MIPOLIECIB y MPUPOJI Ta iX MpaKTUYHE
3aCTOCYBAHHS B TEXHIIll, 30KpeMa (aKTiB,
10 MiATBEPIKYIOTh BUCHOBKH
CHeIIaIbHOT TeOPil BIIHOCHOCTI; SIBHIII,
10 MiATBEPKYIOTh KOPITYCKYJISIPHO-
XBWJIbOBUH Jyaji3M BJIaCTUBOCTEH CBITIIA;
BUKOPHCTaHHA 3aKOHIB OTOEPEKTY B
TEXHIIll, METOJIIB CITIOCTEPEKEHHS 1
peecTpartii MiKpOYaCTHHOK;

- 3aCTOCOBYBAaTH OCHOBHI MOHSTTS Ta
3aKOHH CIEIialbHOI Teopii BIAHOCHOCTI,
Teopii poToedekty, Teopii Oy0BH aTOMa
Ta sipa, GOopMyIHU Al BUBHAYCHHS
(GI3MYHUX BETUYMH Ta iX OJWHUIID;
MaTeMaTH4HI BUpPa3u 3aKOHIB;

- PO3PI3HATHU: BUIU CIIEKTPIB,
PamioaKTUBHOCTI;

- TMOpIBHIOBATH OCOOJIMBOCTI TPEKiB
MIKPOYACTHHOK Y €JICKTPUYHOMY 1

1T 1




Bba3oBuii 3MicT HABYaJIbHOT0 MaTepiaxy

Pe3zynomamu nasuanns, wo cniggionocamuvca 3 gumozamu [epacasnozo cmanoapmy ma
HABYAIbHUX NPO2PAM

3nannesull KOMnoHenm

JlianvHicHUll KOMNOHEHM

Jlazep.

Cknan siapa aroma. [3otomnu.

Enepris 3B's13ky aToMHUX saep. SnepHi
peaxuii. [Toxin simep ypany. Snepuuit
peaktop. TepmosinepHa peakiiisi.
PanmioaktuBHICTE. Abda-, 6eTa-,
raMMa-BUIPOMIiHIOBaHHS. MeToau
peecTparlii 10HI3y040ro
BUIIPOMIHIOBaHHS.

CBITJIa aTOMaMHU, 1HAYKOBaHE
BUIIPOMIHIOBaHHSI, IPOTOH, HEUTPOH,
SIIEPHI CUJTH, PAl0aKTUBHUH pO3Mal,
nepiof MiBpO3Maay; eHepris 3B'I3Ky
ATOMHUX sJ1ep, AePeKT Mac,
€HEePTeTUYHUN BUXI]] ACPHUX PEaKIIii,
JIAHITFOTOBA SiZICPHA PEaKIIisl, KpUTUIHA
Maca.

IneanizoBani Mmoaei: niuaHerapHa
MOJIeNIb aTOMa, IPOTOHHO-HEUTPOHHA
MOJIeJNb Spa.

3aKkoHU, NPUHUMIIH, TiNOTE3N:
MOCTYyJIaTH TEOPil BIIHOCHOCTI, 3aKOH
3B'SI3Ky M1 MacoOI0 Ta €HEePri€lo, 3aKOHU
¢doroedexry, piBHsHHS EitHImTelHa 17151
(dboTtoedekTy, KBaHTOBI mocTynatu bopa,
30epex)eHHs YHiCiIa HYyKJIOHIB 1 3apsily B
SAIEPHUX PEAKIIAX, 3aKOH PaII0aKTHBHOTO
po3nany, rinmoresa [Lnanka.

Teopii: ocHOBU crienianbHOI TeOpii
BITHOCHOCTI, Teopii ¢poroedekry,
KOPIYCKYJISIPHO-XBUJILOBHM Tyasti3m,
Teopii Oy10BHM aToMa Ta sifpa.
IIpakTH4HEe 32CTOCYBAHHA
TEOPeTHYHOr0 MaTepiajly: 3aCTOCYBaHHS

Mar"iTHOMY ITOJISIX; YTBOPCHHSI Pi3HUX
BU/IIB CIIEKTPIB, 3arajgbHi 0COOIUBOCTI
MIPOIIECIB, 1110 BiIOYBAIOTHCS MPHU
pallioaKTHBHOMY pO3Majii AAep, YMOBU
BUHUKHCHHS JIAHIFOTOBOT Ta
TEPMOSIZICPHHUX PeakKiliif; mpupoay anbda-,
Oera-, raMMa-BUIIPOMIHIOBAHb;

- poOuTH y3araJIbHCHHS 111010
BIIACTHBOCTEH PEYOBHHHM Ta TIOJISI.
pO3B'sI3yBaTH:

1) po3paxyHKOBI 3a/1a4i, 3aCTOCOBYIOUH
(yHKITIOHATIbHI 3aJIEKHOCTI MIXK
OCHOBHUMHU (Di3MYHUMU BEIMUYNHAMHU, HA:
PENSATUBICTCHKHIA 3aKOH JT0/TaBAaHHS
IIBUIKOCTEH, 3aCTOCYBaHHS (GOpMYII
3B'I3Ky MK Macoro, iMITyJIbCOM Ta
CHEPTi€I0; 3aCTOCYBAHHS KBAHTOBUX
noctyJatiB bopa fo0 nporecis
BUIIPOMIHIOBaHHS Ta MMOTJIMHAHHS €Heprii
aTOMOM; 3aCTOCYBAHHS PiBHSHHS
Eitnmreiina st gpotoedexty, ckiaganHs
PIBHSIHB SIZICPHHUX PEaKIliii Ha OCHOBI
3aKOHIB 30€peKEHHS; pO3PAaXYHOK JePeKTy
Mac, eHeprii 3B's13Ky aTOMHHX siIiep,
SHEPreTHYHOTO BUXOAY SACPHUX PEaKIliid;




Bba3oBuii 3MicT HABYaJIbHOT0 MaTepiaxy

Pe3zynomamu nasuanns, wo cniggionocamucsa 3 gumozamu [epacasnozo cmanoapmy ma
HABYAIbHUX NPO2PAM

3nannesull KOMnoHenm

JlianvHicHUll KOMNOHEHM

dotoedekry, OymoBa i BIACTUBOCTI
ATOMHUX sIZIep, MOSICHEHHS JTIHIHYacTHX
CHEKTpPiB BUIPOMIHIOBAHHS Ta
TIOTJIMHAHHSI, 3aCTOCYBaHHSI JIa3ePiB,
siIepHa €HepreTUKa, MPUHIIMI JTiT
BUMIPIOBAJILHUX TIPHUJIAJIIB Ta TEXHIYHUX
MPUCTPOIB: POTOCIEMEHT, IPUCTPOIB IS
peecTpantii 3apsIKeHuX YaCTHUHOK, J1a3ep,
SIICPHUN PEAKTOP.

3aCTOCYBAHHS 3aKOHIB 30€pexKEHHS
IMITyJIbCY Ta €HEprii A0 OMUcy 31TKHEHb
MIKpOYaCTHHOK; 3aCTOCYBaHHS 3aKOHY
PasioaKTUBHOTO PO3Maay, BU3HAUCHHS
nepioay MmiBpo3naay;
2) 3aga4i Ha aHaJi3 rpadikiB 3MiHU KUTBKOCTI
paslioaKTUBHUX AJEP 13 4aCOM, CXEMHU
E€HEPTreTUYHUX PIBHIB JIs TIOSICHEHHS
MOTJIMHAHHS Ta BUITPOMIHIOBAHHSI CBITIIA;
3) koMOiHOBaHI 3a7a4i, Il PO3B'I3yBaHHS
SKMX BUKOPUCTOBYIOTHCS TIOHATTS 1
3aKOHOMIPHOCTI PI3HHUX PO3JALIIB (i3UKH;
4) 3anaui, siKi mepen06avaroTh 0OpOOIICHHS Ta
aHaI3 Pe3yNbTaTiB EKCIIEPUMEHTY,
300pakeHuX Ha PoTo abo cXeMaTHIHOMY
PHUCYHKY, 30KpeMa 110/I0 BU3HAYECHHS
XapaKTePUCTUK €JIEeMEHTapHUX YaCTHHOK
a0o smep 3a (OTO3HIMKAMU iX TPEKiB
(30KpemMa B MarHiTHOMY I10J1i);

- CKJIAIaTH IUIaH BUKOHAHHS JOCJIIIB Ta
eKCTIIEpUMEHTIB, poOOTH 3
BHUMIPIOBAJIbHUMHU MpUIaJIlaMu Ta
IPUCTPOSIMH, 30KpeMa (OTOETIeMEHTA.




KPUTEPII OIITHIOBAHHSI

Kommuiekr Bkitouae B cedbe 20 3aBnaHb ISl IPOBEACHHS BCTYITHOTO BUIPOOYBaHHS 3
¢i3uku y HopMi MHCHMOBOIO TECTYBaHHs. 3MICT 3aBiaHb Bignosinae nporpami 3HO 3 ¢izuku.
BukoHaHHS TECTOBHX 3aBJlaHb PO3PAXOBAaHO HA 2 aKaJeMiyHi TOAMHU. 3aBJaHHS OL[IHIOIOTHCS
3a MIOJAHOI0 CXEMOIO.

Cxema HapaxyBaHH# 0aJ1iB THCbMOBOI0 TECTYBAHHSA 3 (Pi3MKHU

Ne
Cxema HapaxyBaHHs 0aniB
3aBJdaHHS
0 a6o 1 6amn:

1-12 1 621J13 SKIIO BKa3aHO MPaBUIIbHY Binnopinb; . ‘ o N
0 GauiB, SIKIIIO BKa3aHO HEMPaBHIIbHY BiINOBiIL, a00 BKa3aHO OibIle OJHI€T BIAMIOBIII,
a0o BIAIIOBiAl HA 3aBJAHHS HE HAJAHO.

0,1, 2,3 abo 4 oamnu:
1 6an — 3a KOXHY MPABUIILHO BCTAHOBJICHY BiAMOBIAHICTD («JIOTIYHY TApy»);
13-14 0 GauiB 3a 6yI[I)-f[Ky JIOTTYHY TIapy», SKIIO 3pO0JICHO OiIbIIIe OJIHIET TO3HAYKH B PSAIKY
Ta/ab0 KOJOHIII;
0 GauiB 3a 3aBHaHHS, SIKIIO HE BKAa3aHO YKOJHOI MPAaBMWIIBHOT BiAMOBITHOCTI («IOT1YHOT
napu») ado BIANOBII Ha 3aBAAHHS HE HAJAHO.
0 ab6o 2 Ganu:

15-20 2 Oanu, SIKIO BKa3aHO MPABWIbHY BIJIMOBIIb Ta 3IIMCHEHO BIAMOBIIHI YHUCIIOBI
PO3PaxXyHKH;

0 GaiB, SKIIO BKa3aHO HEMPABWJILHY BiAMOBiAb, 00 BIAMOBI/II HE HAJAHO.

MakcumanbHa KiTbKicTh HaOpaHux OamiB — 32. Skmo aliTypieHT HaOpaB MeHie 6
OaJtiB — BIH HE CKJIaB CIIBOECITY 1 OTPUMYE OIIIHKY «HE3aJ0BIILHO», SKIO OLIbIIE — CKJIaB.

[TepeBenenns OaniB y mkany 100-200 GaniB 3A1MCHIOETHCS 3a TOJAHOIO TAOIHIICIO
TIEPEBE/ICHHS.

Tabaunus nepesenenns 6ajis y mkaay 100-200 6auis

0-32 0-6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 17

100-200 | «ne3amoBinbHO» | 100 | 104 | 108 | 112 | 116 | 120 | 124 | 128 | 132 | 136 | 140

0-32 18 |19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32

100-200 | 144 | 148 | 152 | 156 | 160 | 164 | 168 | 172 | 176 | 180 | 184 | 188 | 192 | 196 | 200
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