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IMPOI'PAMA
3OBHIIIHBOI'O HE3AJIEXAKHOTI'O OLIIHIOBAHHSI 3 ®I3UKHU
1151 00, siKi OakaroTh 3100yBaTH BUILY OCBITY Ha OCHOBI ITOBHOI 3arajibHOI cepeHbOI OCBITH

IHosicHIOBAJIBHA 3aNHCKA

[IporpaMy 30BHIIIHBOIO HE3AJNEKHOrO OLIHIOBAHHS 3 (i3WKM yKIaJeHO Ha OCHOBI YMHHHUX HaBYAILHUX [pOrpam s
3araJIbHOOCBITHIX HaBYalNbHMX 3aknaiaisz ¢izuku juis 7-9 xnaciB (K.; Ipmine: Tlepyn, 2005, 3arBepmxenoi MOH: muct Bin
23.12.2004 Ne 1/11-6611) Ta anst 10-11 knacis (K., 2010, 3arBepkenoi MOH: nakas Big 28.10.2010 Ne 1021).

Marepian nporpamu 30BHIIIHBOTO HE3aJIEKHOrO OLIHIOBaHHS 3 (i3MKM MOAINEHO HAa T ATH TeMaTM4HMX OJIOKIB:
“Mexanika”, “MonekynspHa ¢izuka Ta Tepmoaunamika”, “Enexkrpoaunamika”, “Konusanns i xsuni. Ontuka”, “Enementu Teopii
BisiHOcHOCTI. KBanTOBa (hizuka”, siKi, B CBOIO 4epry, po3MOAiIEHO 3a PO3/liJIaMH 1 TEMaMH.

MeTO0 30BHILITHBOIO HE3aJIeKHOr0 OLiHIOBAHHS 3 (PI3MKH OLIIHUTH YMIHHS YHaCHUKIB 30BHIIIHBOIO HE3aJI€KHOI0
OIlIHFOBaHHSI:

— BCTAHOBIIIOBATH 3B’ 530K MiX SIBUIIIAMHM HABKOJIMIIHBOTO CBITY Ha OCHOBI 3HaHHs 3aKOHIB (i3uku Ta QyHIaMEHTaIbHUX
(i3MYHUX EKCIIEPUMEHTIB;

-~ 3aCTOCOBYBATH OCHOBHI 3aKOHM, MpaBHia, TOHATTS Ta NPHUHLMIM, 110 BHUBYAIOTECS B Kypci (i3uku cepeaHboi
3arajibHOOCBITHBOI HIKOJIH;

— BH3HAUATH 3arajbHi PUCH 1 CYTTEBI BiJIMIHHOCTI 3MicTy (i3MUHHX SBHUIL Ta MPOLECIB, MEXi 3aCTOCYBaHHS (DI3MUHMX
3aKOHIB; .

— BUKOPUCTOBYBATH TEOPETHYHI 3HAHHS [UIsi PO3B'A3yBaHHs 3a/lad Pi3HOrO THIY (SKICHUX, pPO3paxyHKOBHX, rpacbmnux
eKCIIepUMEHTaIbHUX, KOMOIHOBaHUX TOLIO);




— CKJIQJIaT¥ IUIaH MPaKTUYHUX [id 1100 BUKOHAHHS EKCIIEPUMEHTY, KOPHCTYBaTUCS BHUMIPIOBAJIbHUMHU IIpHJIaJlaMH,
obnagHaHHAM, 0OPOOJISTH Pe3ybTAaTH AOCTIIKEHHS, pOOUTH BUCHOBKH 111010 OTPUMAHUX PE3yJIbTATIB;

— MOSICHIOBATH TIPUHIMII Aii MPOCTUX MPUCTPOIB, MEXaHI3MiB Ta BUMIPIOBAJIBHUX MPUIAZAIB 3 (I3UYHOI TOUKHU 30Dy,

— aHaJli3yBaTu rpadiky 3a1exHOCTeH MK (I3HYHUMH BEIHYHMHAMH, POOMTH BUCHOBKH;

— MPaBHJIbHO BU3HAYATH Ta BUKOPUCTOBYBATH OOUHUI (Pi3UYHUX BEJTMYHMH.

Haszsa po3ainy, Temu

3Hanun

IIpeameTHi yMiHHSI T2 CIOCO0H HABYAJILHOI
HiIBLHOCTI

MEXAHIKA

OcHOBH KiHeMaTHKH. MexaHiuHUuMi
pyx. Cucrema Bianiky. BigHOCHICTD

pyxy. MarepiansHa Touka. TpaexTopis.

[nsx i nepemimenns. [IIBUaKICTD.
JlomaBaHHs MIBUAKOCTEH.

HepiBHoMipHuit pyx. Cepenns i
MUTTEBA HIBUAKOCTi. PIBHOMIpHUH i
PIBHOIIPUCKOPEHUH PYXH.
[Tpuckopenns. ['padiku 3anexxHoCTI
KiHEMaTU4YHUX BEJIMYMH BiJ] 4acy MpH
PiIBHOMIpHOMY i PIBHOIIPHCKOPEHOMY
pyxax.

PiBHOMipHMIi pyx no koiy. [lepion i
yacroTa. JIiHiifHa 1 KyTOBa MIBHIKOCTI.
JlonieHTpoBe IPUCKOPEHHS.

OcHoBu quHamiku. [lepuuit 3akon
HeloToHna. [HepuianeHi cucteMu
BiTiKy. IIpuHOMD BiZHOCHOCTI
Ianines.

SIBuIna i mpouecH: pyx, iHepuis,
BiJIbHE MaJIHHS T1JI, B3aEMOLIsA TiJ,
nedopmaiiis, MJIaBaHHA TiJI TOLIO.

DyHAaMeHTaJAbHI 0CTaian:
Apximena, Toppivei, b. ITackans,

I'. T'anines, I'. KaBengumua.

OcHOBHI NOHATTSI: MEXaHIYHUHN PYX,
cucTema BLIJIIKY, MaTepiajlbHa TOYKa,
TPAEKTOPis, KOOPAUHATA, EPEMIIIeHHS,
ILJISAX, IIBUAKICTD, IPUCKOPEHHS, IHEpLis,
IHepTHICTh, Maca, Cujia, Bara, MOMEHT
CHJIH, TUCK, IMITYJIbC, MEXaHi4YHa po0oTa,
MOTYXHICTh, KOe(illIEHT KOPUCHOI Aii,
KiHeTHYHA Ta MOTEHIiaJibHA eHepris,
mepioJ 1 yacTora.

IneanizoBani MojeJi: MmatepiaibHa
TOYKa, 3aMKHEHa CHUCTeMA.

3aKOHH, NPHHIHIHK: 3aKOHH
KiHEMaTHKH; 3aKOHM nuHamiku HproToHa;

Ymitu:

e PO3IMi3HABATH MPOSBUA MEXaHIYHUX ABHUIILI 1
NPOLIECIB Y MPUPOI Ta X NPAKTHYHE
3aCTOCYBaHHS B TE€XHilll, 30KpeMa
BiZIHOCHOCTI PyXY, Pi3HHX BHJIB PyXY,
B3a€MOIi1 TiJ1, iHEpIii, BAKOPUCTAHHS
MallMH i MeXaHi3MiB, yMOB PIBHOBArH,
IIEPETBOPEHHS OJHOTO BUIY MEXaHI9HOL
eHeprii B IHIIWH TOIIO;

e 3aCTOCOBYBATH OCHOBHI IIOHSTTS Ta
3aKOHH, MPUHLIUITH, IPABHJIa MEXaHIKH,
bopMynu s BU3HA4YEHHs (i3M4HUX
BEJIMYHMH Ta iX OJMHHUIb; MATEMATHYHI
BUpa3u 3aKOHIB MEXaHIKH;

e BHU3HAYATH MEXI 3aCTOCYBAHHS 3aKOHIB
MEXaHIKH;

e PO3DI3HATH Pi3HI BUIM MEXAHIYHOIO PyXy

3a MOro napameTpamy, /

e PpO3B’sA3yBaTHU: )
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Hasga po3saiay, TeMu

3HaHudA

IlpeameTHi yMiHHS Ta cOCOOH HABYAJIbLHOI
MiSIILHOCTI

B3aemonis Tin. Maca. Cuna.
Jonasanus cui. pyruii 3aKkoH
Herotona. Tperiii 3akon HeroToHa.

['paBiTartiitai cuim. 3aKkoH
BCECBITHBOTO TsOKIHHS. CHIla TSOKIHHS.
Pyx Tina mija gi€ro CHIM TSOKIHHS.

Bara rtina. HeBaromicts. Pyx
IITy4HUX CynyTHUKIB. [lepma
KOCMiYHa HIBUAKICTb.

Cunu ipyxHocTi. 3akoH ['yka.

Cunu tepts. KoediuieHt Teprs.

MomeHT cumi. YMOBHU piBHOBaru
tina. Buau piBHOBaru.

3akonu 36epexeHHs B MexaHiui.
IMnynbc Tina. 3akoH 30epexeHHs
iMITynibcy. PeakTHBHUM pyX.

Mexaniuna po6ora. KineTuyna ta
MOTeHIlialbHa eHepris. 3aKkoH
30epekeHHs eHeprii B MEXaHIYHUX
npouecax. [Totyxnicts. Koedimient
KopucHoi aii. [Tpocti MmexaHizMu

EjleMeHTH MeXaHIKH piAMH Ta
rasiB. Tuck. 3akon [Tackans nis piiux
Ta ra3iB. ATMochepHuii Tuck. Tuck
HEPYXOMOI P1IMHH Ha JHO 1 CTIHKH
NOCyAMHH. ApXiMenoBa cuia. YMOBH
TJIaBaHHS TiL

3aKOHH 30epe)XeHHs IMITYJIbCY i eHeprii,
BCECBITHBOTO TsDKiHHSA, [ 'yKa, [Tackans,
ApxiMe/a; yMOBH piBHOBAru Ta IjlaBaHHs
TLJI; IPUHLMIHK: BigHOCHOCTI ["amines.
Teopii: oCHOBH KJTaCHYHOI MEXaHIKH

IpakTHYHe 32CTOCYBAHHS TeOPil:
PO3B’sI3aHHS OCHOBHOI 3a/1a4i MEXaHIKH,
pyX TLI Iif JAi€0 oHi€eT ab0 KITBKOX CHJT;
BiIbHE MaJiHHS; pyX TPAHCIIOPTY,
CHapA/IiB, IJIAHET, IITYYHUX CYNYTHHUKIB;
piBaoBary Tin, KKJI mpocTux MexaHi3MiB,
nepeaayda TUCKY piIMHAMH Ta ra3aMy,
IJIaBAHHS TiJl, 3aCTOCYBaHHS 3aKOHY
30epe)XeHHs eHeprii AJs Tedii piiuH i
rasis;

NPUHIIKI Aii BUMIPIOBAJIbHUX MPHUIIALIB Ta
TEXHIYHHUX MPUCTPOIB: Tepe3H,
JTUHAMOMETp, cTpobockor, bapomeTp,
MaHOMETp, KyJIbKOBUH MiAIIMITHUK, HACOC,
BaXiJ1b, CIIOJTyYE€H1 MOCYAHMHH, OJIOKH,
MOXMJIA IJIOLMHA, BOAOIPOBIJ, 103,
riipaBJaidHUM Mpec, HaCOCH

1) po3spaxyHKOBi 3a7aui, 3aCTOCOBYIOYH
(GYHKIIOHAJIBHI 3aJI€XKHOCTI MiX
OCHOBHHUMH ()I3WYHUMH BEJIUUYHHAMH,
Ha: pIBHOMIpHHIi Ta
PIBHOMIPUCKOPEHUH MPSAMONiHINHI
PYXH; BIIHOCHUH pyX; pIBHOMIpHHI
PyX IO KOJIy; PyX TiJI i Hi€r0 OHIET
ab0 KiJIbKOX CHJI, pyX 3B’S3aHUX TLJI;
YMOBH PIBHOBAaru Ta IJIaBaHHS T,
BCECBITHE TSKIHHS, 3aKk0oHU HproTOHA,
I'yka, ITackans, Apximena;
30epeXxeHHs IMITYJIbCY i eHeprii;

2) 3anadvi Ha aHa3 rpadikiB pyxy T 1
BHM3HAYEHHs 3a HAIMH HOT0 IiapaMeTpis,
noOynoBy rpadika 3MiHU OFHIET
BEJIMYMHH 3a rpadikoMm 1HINO;

3) 3apnaui, sKi mependavaroTh 06pOOKY Ta
aHaJli3 pe3yJbTaTiB eKCIIEPUMEHTY,
nokaszaHux Ha poro abo
CXeMaTHYHOMY PUCYHKY;

4) kom0OiHoBaHi 3afaui, A
PO3B’A3yBaHHS SKUX
BHKOPUCTOBYIOTHCS TIOHSTTA i
3aKOHOMIPHOCTI 3 KiJTbKOX PO3/ILIIiB
MEXaHIKH;
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Has3zBa po3ainy, TeMHu

3HaHHA

IIpeameTHi yMiHHS Ta CIOCOOH HABYAIBHOL

NISJILHOCTI

MOJIEKYJISIPHA ®I3UKA I TEPMOJUHAMIKA

OcHOBH MOJIEKYJISIPHO-
KineTu4aHoi Teopii. OCHOBHI
MIOJIOXKEHHS MOJIEKYJISIPHO-KIHETHYHOI
Teopii Ta ix gociuigHe OOIpyHTYBaHHS.
Maca i po3mip monexyn. Crana
Asorazpo. Cepenss kBajparuyHa
HIBHIKICTh TEIJIOBOTO PyXy MOJIEKYJI.

Ineanbuuii ra3. OCHOBHE PiBHSHHS
MOJIEKYJIIPHO-KiHETHYHOI Teopii
ineansHoro rasy. Temneparypa Ta ii
suMiproBanHs. [llkana aGcomoTHux
TeMIeparyp.

PiBHSIHHS CTaHy 11€aJIBHOTO rasy.
[3omponecu B raszax.

OcHOBH TepMOAHHAMIKH.
Tennoswuii pyx. BHyTpimiHs eHepris Ta
cnocobu ii 3MiHU. KutbkicTh TENIoTH.
[TuTOMa TEIJIOEMHICTh PEYOBHHH.
PoGora B TepMotHaMmilli. 3aKoH
30epe)KeHHs eHeprii B TeIIOBUX
npoiecax (nepumi 3akoH
TEPMOIWUHAMIKH ). 3aCTOCYBaHHS
NEepUIOro 3aKOHY TEPMOJIMHAMIKH 10
i3onporeciB. AzniabaTHu# npouec.

Heo6opoTHICT TEMJIOBUX NPOLECIB.

sIBuiua i npouecu: OpoyHIBChKUI
pPyX, audy3is, CTHCHEHHS Ia3iB, TUCK
rasis, IPOLIECH TEIJIOOOMIHY
(TerIonmpoOBiIHICTh, KOHBEKILis,
BUIIPOMIHIOBAHHS ), BCTAHOBJIEHHSI
TEIJIOBOI piBHOBAru, HEOOOPOTHICTh
TEIJIOBUX SIBHIII, arperaTHi NepeTBOPeHHs
pedoBUHH, AedopMallis TBEpAUX Ti,
3MOYyBaHHs, KalIspHi SBUIIA TOLIO.

®ynaamMeHTa bHI focaiau: P. boiins,
E. Mapiorrta, XK. Hlapans, XK. I'eii-
JIroccaka.

OcHOBHI MOHATTSA: KiJTBKICT
pEeYoBHHHU, cTajla ABOraapo, MOJIsIpHA
Maca, cepe/iHs KBaJipaTu4iHa [BUAKICTh
TETIOBOTO PYXY MOJIEKYJ, TeMIleparypa,
THCK, 00’ €M, KOHIIEHTpallis, TYCTUHA,
Ter1000MiH, po60oTa, BHYTPIIIHS €HEepris,
KIUJIBKICTh TEIUIOTH, aiiabaTHuil mpouec,
1301poLeCH, TUTOMA TEIIJIOEMHICTh
PEYOBMHM, TUTOMA TEILIOTA [JIaBJICHHS,
MUTOMA TEIIOTa apOyTBOPEHHS, TUTOMA
TEILIOTa 3rOpsSIHHS MMaJIiBa, TOBEPXHEeBa
€Hepris, CHJia IOBEPXHEBOT0 HATATY,
TIOBEPXHEBHI HATAT, HACHYEHA Ta

VMmitH:

PO3Mi3HABATH IPOSBU TEIJIOBUX SBHUIIL i
NDOIIECiB y MPUPOJI Ta X IPAKTHYHE
3aCTOCYBaHHS B TEXHIIl, 30Kpema
nudy3ii, BAKOPUCTAHHS CTUCHEHOTO
rasy, 3MiHM BHYTpiITHbOI eHeprii
(arperaTHOro CTaHy pe4OBHHH ), BH/IIB
TETIO00MIHY, SIBHINA 3MOYyBaHHs Ta
KaIiIApHOCTI, pi3HAX BUAIB JedopMallii,
BJIACTHBOCTE} KPUCTAJIB Ta IHIIKX
MaTepianiB y TexHili i npupoai,
CTBOpPEHHS MaTepialliB i3 3aJJaHUMH
BJIACTHBOCTSMH, 3aCTOCYBaHHS TEMJIOBHX
JIBUTYHIB HA TPAHCIOPTi, B €HEPreTHIL], ¥
CLICBKOMY T'OCIIOJIaPCTB1, METOIH
npodinakTHku i 60poTHOH i3
3a0py/IHEHHSIM HaBKOJIMILIHBOTO
MPUPOTHOTO CepelOBUINA;
3aCTOCOBYBATH OCHOBHI ITOHSATTS T4
3aKOHH, IPUHLIUIIH, IPaBUIIA
MOJIEKYJIAPHOT (Pi3UKH Ta TEPMOAMHAMIKH,
bopMynH Ui BU3HAYEHHS QI3UIHUX
BEJIMYMH Ta 1X OJUHUIb; MAaTEeMaTUYH1
BMPa3y 3aKOHIB MOJIEKYJIAPHOI (I3HKp-Ta
TEePMOJIMHAMIKH; \




Ha3Ba po3ainy, TeMH

3Hanus

[IpeameTHi yMiHHS Ta cOcO0H HABYAJIBLHOT

NISJIBHOCTI

[TpuHIMI Aii TETUIOBUX ABUTYHIB.
KoediuieHT KOPUCHOT /i1 TEMIOBOTO
JIBUIyHA i HOro MakcuMaJbHe
3HAYEHHS.

BaacruBocTi rasis, piauH i
TBepAHX Tijl. [lapoyTBOpeHHs
(BUMapoBYBaHHS Ta KUIIHHA).
KonneHncarnis. [Tutoma Ternora
napoyTtBopeHHs. Hacuuena ta
HEeHacHYeHa 1apa, iXHi BJIaCTHBOCTI.
BigHOCHa BOJIOTiCTh MOBITPS Ta 11
BHMIpIOBaHHSI.

IlnaBneHHs i TBEpAHEHHS Till.
ITuToma Tenora miasnenHs. Tennora
3ropsiHHA NanuBa. PIBHSHHS TENIOBOTO
OasaHCy AJ1s HAWITPOCTINIMX TEIIOBUX
POIIECIB.

IToBepxHeBuii HaTaAr piauH. Cuna
MOBEPXHEBOI'0 HATATY. 3MOYyBaHHS.
KamninsipHi siBua.

Kpucraniyni Ta amopHi Tina.
MexaHi4Hi BIaCTUBOCTI TBEpAUX TiJL.
Buau nedbopmaniit. Moayns FOnra.

HeHacH4eHa rapa, Bi/IHOCHA BOJIOTICTh
MOBITPsI, TOUKA POCU, KPUCTAII4HI Ta
aMop®Hi Tina, aHi30Tpomnis
MOHOKPHCTAJIIB, MPYXHa 1 MJIaCTUYHA
nedopmMalii, BUIOBKEHHS, MeXaHiYHa
Hamnpyra.

IneanizoBaHi MojeJi: i1eaTbHAN Ta3,
illeasbHa TEIJIOBa MallWHA.

3aKkoHH, NPHHIHIHA Ta MeXi IXHbOI0
3aCTOCYBAaHHSI: OCHOBHE PiBHSHHS
MOJIEKYJISIpPHO-KIHETHYHOI Teopii,
PIBHSHHS CTaHy i/1eaJIbHOT'O Ta3y, ra3osi
3aKOHHU, NePUIMH 3aKOH TePMOAHHAMIKH,
PIBHSHHS TEIJIOBOro OanaHcy.

Teopii: OCHOBH TepPMOJUHAMIKH Ta
MOJIEKYJISPHO-KIHETHYHO1 Teopii.

IIpakTHYHe 3aCTOCYBaHHS TeOPii:
OKpeMi BUTIAAKH PIBHSAHHS CTaHY
iIeaJIbHOTO Ta3y Ta iXHE 3aCTOCYBaHHS B
TEeXHilll, BAKOPUCTaHHs CTUCHEHOIO Ia3sy
Ta TEIUIOBUX MAIMH, SBHUINA AUPY3ii,
KUITIHHS 1M1 301bIIEeHUM THCKOM,
TepMiuHa 00poOKa MeTalliB, MeXaHi4Hi
BJIACTHBOCTI Pi3HUX MaTepiaiiB Ta
BUKOPUCTAHHS NPYXXHUX BIaCTUBOCTEH
TiJ1 y TEXHIIl TOLO; IPUHLKT Aii
BHMipIOBAJIbHUX PUIAMIB TA TEXHIYHAX

e BM3HAYaTH MEXi 3aCTOCYBaHHS] 3aKOHIB
MOJIEKYJIAPHOI (i3HKK Ta TEPMOIHHAMIKH;

e  PO3pi3HATH: Pi3Hi arperaTHi CTaHU
pPEYOBUHH, HACHYEHY Ta HEeHAaCHUYEHY
napy, KpucTaji4Hi Ta aMmopdHi Tina;

e pO3B’sI3yBaTH:

1)

2)

PO3paxyHKOBI 3a[a4i, 3aCTOCOBYHOYH
(GYHKI[IOHATBHI 3aJIEXHOCTI MIXK
OCHOBHUMH (i3MYHUMHU BEIMUYNHAMH,
Ha: PiBHAHHS MOJIEKYJISPHO-
KiHETHYHOI Teopii i/1eabHOro rasy,
3B’S13Ky MiX Macoro i KiTbKICTIO
MOJIEKYJT; 3aJIEXKHICTh THCKY Ta3y Bij
KOHIIEHTpallii MOJIEKYI i
TEMIIEPaTypH; BHYTPIIIHIO €HEeprito
OJIHOATOMHOTO Ta3y; 3aJeXKHICTh
I'YCTHHM Ta THCKY HACHYEHOI Iapy Bil
TeMIIepaTypH; PIBHAHHS CTaHy
iZlealbHOTO Ta3y, ra30Bi 3aKOHHU;
po6OTy TEPMOIUHAMIYHOTO IPOLIECY,
TnepuInii 3aK0H TEPMOJIUHAMIKH;
pIBHSHHS TEIIOBOTO OanaHcy; Ha
IOBEPXHEBI Ta KANISPHI SIBHHIA,
npyXxHy aehopMariro Til, BITHOCHY
BOJIOTiCTh MOBITPS;

3a/1a4i Ha aHaii3 rpadikiB i30MPoOILECiB
Ta MOOY/IOBY 1X y PIBHHX CHCTE
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IIpeameTHi yMiHHS T CIOCOOH HABYAJbLHOI

Hassa po3aiay, Temn 3HaHHs . :
NiABHOCTI

NPUCTPOIB: KAJIOPUMETP, TEPMOMETP, KOOPIMHAT; 00YKMCIIeHHS 3a rpa(ikoM

IICUXPOMETP, TEMJIOBA MaLlIMHA (TeTIOB1 3aJI€XKHOCTI THCKY Bi 00’ eMy;

JBUTYHH, TApOBa i razoBa TYpOiHK). pobOTH, BAKOHAHOI ra30M; aHawi3
rpadixiB TEILIOBUX MPOLECiB; aHAI3
JiarpaM po3TSTaHHS MeTaliB;

3) 3anaui, siki nepenbadyaroTs 06poOKyY Ta
aHaJli3 pe3yJIbTaTiB eKCIepPUMEHTY,
[0 1MoKa3aHo Ha ¢poto abo
CXEMaTHIHOMY PUCYHKY;

4) komOiHOBaHi 3anaui, s
PO3B’SI3yBaHHS IKUX
BHKOPHCTOBYIOTHCS TOHATTS 1
3aKOHOMIPHOCTI 3 KUTBKOX pO3/ILITiB
MOJIEKYJISIpHOT (i3UKH,
TEPMOJIMHAMIKH Ta MEXaHIKH;

e CKJIQJIaTH IUIAaH BUKOHAHHSA
eKCIIepUMEHTIB, poOOTH 3
BUMIpIOBAJIbHUMH MPHIIAJaMH Ta
IPUCTPOSMH, 30KpeMa KaJlOpUMETPOM,
TEPMOMETPOM, IICUXPOMETPOM

e pOOHTH y3arajbHEHHS IOJ0
BJIACTHBOCTEH PEYOBUH Y PI3HUX
arperaTHUX CTaHaX; pO3TallyBaHHs, PyXy
Ta B3a€MOIii MOJIEKYJI 3aJIeXHO BiJl CTaHy
PEYOBUHH.

EJEKTPOJIUHAMIKA © = anmng P




Ha3zBa po3sainy, TemH

3HaHHA

IIpeameTHi yMiHHS Ta cnOCOOH HABYAJbLHOT
AiSVILHOCTI

OcHOBH €JIeKTPOCTATHKH.
EnexTpuunuii 3apsii. 3aKkoH
30epeXXeHHs eIeKTPUYHOTO 3apsy.
3akoH KyJona.

Enextpuune nose. HanpyxeHicTh
eJleKTpru4yHOoro noJisi. I lpuHiun
CYIIepIO3HILIii MOJIiB.

[TpoBigHUKH Ta i€EKTPUKH B
€JIEKTPOCTATUYHOMY IOJIi.

PoboTa enekTpu4HOro noJjs npu
nepemimienHi 3apsny. [lorenmian i
pisHuLs noTeHmianis. Hanpyra.
3B’A30K MDXK HaIpyTroxo i
HaNpy>XEeHICTIO OAHOPIAHOTO
€JIEKTPUIHOTO TOJISL.

Enexrpoemuicts. Konnencaropu.
EnexTpoeMHICTh MJIOCKOTO
KOHJIeHcaTopa. 3’ e THaHHS
KOHJIEHCATOPIB.

EHepris eNeKTpUYHOTO MOJIS.

3aKoHH NMOCTIHHOIO CTPyMy.

EnexTpuunuii ctpym. YMOBH
iCHYBaHHS €JIEKTPUYHOTO CTPYMY.
Cuna ctpymy. 3akoH Oma s AUISIHKH
kousa. Omip npoBigHukiB. [TocninoBue
Ta MapaJieJibHe 3’ €IHaHHs IPOBIHHKIB.
Enextpopymuiiina cuna. 3akon Oma s

sIBuina i mpouecH: eleKTpu3ailis,
B3aEMOJis 3apsiDKEHUX TiJl, IBa BUIU
eJIEKTPUYHHUX 3apsi/iiB, BUIbHI HOCIT
3apsiliB Y MPOBIIHUKAX, OJIAPU3aLis
JI€NIEKTPUKIB, /15l €JIeKTPUIHOTO CTPYyMY,
€JIEKTPOJIi3, TEPMOEIIEKTPOHHA eMiCis,
10H13allis ra3is, Mar"iTHa B3aEMO/Iis,
iCHYBaHHS MarHiTHOTO 1oJist 3eMJ,
eJIeKTPOMAarHiTHa 1HIYKIlisA Ta
CaMOIHIYKIis TOLIO.

dDyHaaMeHTAJIbHI J0CTiIH:

I1I. Kynona, I'. Oma, X. Epcrena, A.-
M. Amnepa, M. @apages.

OCHOBHI NOHATTS: eNEKTPUIHUMA
3apsiji, eleMeHTapHu# 3apsij,
eJIEKTPOCTATHYHE T10JIe, HAlIPYKEeHICTb,
JiHiT HAPYXeHOCTi (CHIIOBI JiHiT),
IPOBIIHUKH Ta JA1€JIeKTPHKH,
JieJIeKTpHYHA TPOHUKHICTh PEYOBUHH,
poboTa CHII eNeKTPOCTaTUYHOTO MO,
MOTEeHLiaTbHA eHepris 3apsay B
eJNIEKTPHYHOMY NOJIi, MOTEHIial, PI3HULS
NOTEHI[ialiB, HANPYyTa, eJIeKTPOEMHICTB,
eHepris 3aps/DKeHOro KOHAeHcaTopa, Chiia
CTpyMy, OIIip, eNeKTpopyLliiiHa cuia,
HAJAMPOBIIHICTh, BAKyyM,
TEPMOEJIEKTPOHHA eMiCisi, BIaCHA Ta

Ymiru:

e  PO3Ii3HABATH MPOSIBU €JIEKTPOMArHiTHUX
SBHUIII i MPOIIECIB Y MPHUPOI Ta iX
NpaKkTHYHE 3aCTOCYBAHHS B TEXHilll,
30KpeMa eIeKTPOCTaTUYHUHN 3aXHCT,
BHKOPHCTAHHS [MPOBIAHHUKIB Ta
i30/19TOPiB, KOHAEHCATOPIB, Jii
€JIEKTPHYHOTO CTPYMY, BUKOPUCTaHHS
Mar"iTHUX BJIaCTUBOCTEH PEUYOBUHHU,
eJIEKTPOJTI3Y B TeXHili (100yBaHH:
YUCTUX METAJIIB, rAJIbBAHOCTET 5,
raJlbBaHOIJIACTHKA), €IEKTPOMArHITIB,
eJIEKTPOABUIYHIB, KOTYILOK
iHyKTHBHOCTI, KOHJEHCATOPIB;

e 3aCTOCOBYBATH OCHOBHI IIOHATTS Ta
3aKOHH, TPHHIUAIH, [TpaBUIIa
eJIeKTPOAMHAMIKH, GopMyIIn 1is
BU3HAYEHHs (PI3MYHUX BEIUYUH Ta iX
OIMHUIIb, MATEMATHYHi BUpPa3H 3aKOHIB
eJIeKTPOAUHAMIKH;

e BHM3HAYATH MEXi 3aCTOCYBaHHS 3aKOHIB
Kynona ta Oma;

e  PO3PI3HATH: IPOBIAHUKHU H NIENEKTPHUKH,
MOJISAPHI i HEMOJSPHi HieNeKTPUKH, BUIH
MarHeTHKiB, HECAMOCTIHHUMN 1
CaMOCTIHHHI pO3psAIH B razax, BJacHy Ta

JIOMILIKOBY NPOBIAHICTH /
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H . IIpeameTHi yMiHHS Ta c0COOH HABYAJILHOI
a3Ba po3aijay, TeMH 3HaHHA g i

NiSIILHOCTI
noBHOro Kosa. Pobora i moTyxHicTh JIOMIILIIKOBA TPOBIAHICTh HaIiBIPOBIAHUKIB;
€JIEKTPUYHOr0 CTpyMy. 3akoH J[Koy:s- | HanmiBIPOBIAHUKIB, €JIEKTPOHHA e [OPIBHIOBATH BJIACTHBOCTI MAarHiTHOTO
Jlenna. MPOBIAHICTh METAJIIB, AUCOLIALLis, OJIS, €JIEKTPOCTATUYHOIO Ta BUXPOBOTO

EjaekTpu4yHHi CTPYyM y pi3HHX XiMIYHWIA eKBiBAJIEHT, 10HI3aLlis, eNEKTPUYHUX MOJIIB;
cepelOBHINAX. pekoMOiHalisl, m1a3Ma, HeCaMOCTIHHUH 1 e PO3B’S3yBaTH:

Enextpuunuii ctpyMm y MeTanax. CaMOCTIHHUHN pO3pAaAM, MarHiTHa 1) po3paxyHKOBI 3ajaul, 110 BUMAraroTh
EnexTpoHHa NPOBiHICTH METAIB. iHaykuis, cunu Ammnepa i Jlopenna, 3aCTOCYBaHHS (DyHKIIIOHAILHUX
3aeXHICTh OMOPY METaJIIB Bij MAarHiTHa NPOHUKHICTh, JIEKTPOMAarHiTHa 3aJIE)KHOCTENH MK OCHOBHUMH
Temrnepatypu. HaanpoBigHIiCTb. IHOYKIis, iIHAYKIIAHAR CTPYM, MarHiTHUR (hi3MYHUMHU BEJIMYMHAMM, HA:

EnexTpuyHHi CTPyM Y PO3YHHAX i notik, EPC ingykuii, enektpoMartiTHe B3aEMOJIII0 TOUKOBHX 3apsiiiB
po3IuiaBax eaeKTpoNiTiB. 3aKOHU 1noJie, CaMOIHAYKI s, IHAyKTUBHICTE, EPC (3actocyBaHHs 3akoHy KynoHna);
€JIeKTPOJIi3y. 3aCTOCyBaHHS CaMOIHAYKIIil, eHepTisi MarHiTHOTO MOJIA. HAIPYXEHICTh T0JIsl TOYKOBOTO
eJIeKTPOJIi3Y. IneanizoBaHi MoJeJti: TOUKOBUH 3apsiny, MPOBIAHOI KyJli, IPHHIIMII

EnexTpu4Huii cTpy™m y rasax. 3apsijl, HECKIHYeHHa PIBHOMIPHO CYNEPIO3HILT; 0 eNeKTPUIHOTO
Hecamocriiinuit i camocTiHuU# 3aps/KeHa IUIOIIHHA. I10JIs1 Ha 3apsi]l; eIeKTPOEMHICTh
po3psimu. [ToHSTTS Npo Miazmy. 3akoHH, NPHHIHITH, NPAaBHJIA, IUIOCKOTO KOHAEHCATOpa, 3’ €HaHH

EnexTpruHuii CTPyM y BaKyyMi. rinoTe3m: 3aKOHU 30epeKeHHs KOHJICHCATOPiB, EHEPTilo 3apsHKEHOT0
Tepmoenextponna emicis. [liox. enekTpu4Horo 3apsay, Kynona, Oma (ans KOHJIEHCATOPa; pPO3paxyHOK
EnexTpoHHO-ipOMeHeBa TpyOKa. JIUISTHKY Ta MOBHOT'O €JIEKTPUYHOT0 KOJia), EJIEKTPUYHHX KiJl (Y T.4. 3MIIIaHUX

Enextpuunuii cTpyMm y Jxoyns-Jlenna, AMmepa, enexTpotisy, 3’€IHaHb MTPOBIAHUKIB) 13
HamiBNpoBigHUKaX. BracHa ta €JIEKTPOMArHiTHOI iHAYKIIi1; IPUHLIMII BUKOPHCTaHHAM 3aKoHIB OMa;
JIOMIIIIKOBA €JIEKTPOIPOBIIHICTh CYNEPIIO3UIIiT eJIEKTPUYHUX MOJIiB; pobOTY, NOTY)XHICTb Ta TENJIOBY 10
HaIiBIIPOBITHHUKIB. 3aJIeXXHICTh OMOPY | IpaBHUJIa CBEpJIMKA (IpaBOro rBUHTA), €NEKTPUYHOr0 CTPyMY; IPOXOHKEHHS
HAMiBIPOBIIHUKIB BiJl TEMIIEpaTypH. niBoi pyk#H, Jlenna; rimote3a Amnepa. €JIeKTPUYHOT0 CTPYyMY 4epes3
EnekTpoHHO-A1pKOBHIi TIEpexi. Teopii: 0CHOBH KJIaCUYHOI €JIEKTPOJIITH; BU3HAYEHHS HANpsIMYy Ta
HaniBnpoBiiHUKOBH# A10/. €JIEKTPOHHO1 Teopii, Teopii MOJIyJIsl BEKTOpA MarHiTHOI 1HAYKLLH;

MarHiTHe 1oJie, eJIeKTPOMATHITHA | €IEKTPOMArHITHOIO MOJIs. cuin AMriepa, CWId IlopeHua,E{gr
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Ha3sBa po3ainy, TeMu

3HaHHA

IlpeameTHi yMiHHA Ta cMOCO0H HABYAJbLHOT
AIAJIBHOCTI

IHAYKIis.

B3aemopis ctpymiB. MarsiTse nose.
MarsiTHa iHAYKIiS. 3aKOH AMIiepa.
Cuna Jlopenua.

MarsiTHi BIaCTUBOCTI peYOBHH.
MarsiTHa NPOHUKHICTb.
DepOoMarHeTUKH.

MarniTHu#t notik. SBuiie
€JIEKTPOMArHiTHOI IHAYKILii. 3aKOH
eJleKTpoMarHiTHol inaykuii. [IpaBuio
Jlenna. SIBuiie caMOIHIyKIIii.
IaaykTuBHicTh. EHEprisi MaraiTHOro
MOJISL.

IIpakTHYHe 32CTOCYBAHHSA TEOPii:
BUKOPHCTaHHS €JIEKTPOCTATHYHOT'O
3aXHCTY, 130JISTOPIB Ta MIPOBITHUKIB,
KOHJIEHCATOPIB, Ali eNeKTPUYHOTO CTPYMY,
3aKOHIB CTPYMY JJISl PO3PaXyHKY
€JIEKTPUYHHUX KiJl, €JIeKTpoJIi3y, IJIa3MHU B
TEXHilli, BUIIB CAMOCTIHHOI'O pO3psLy,
PyXy €JIEKTPUYHHUX 3apsi/iiB B
€JIEKTPUYHOMY 1 MarHiTHOMY MOJISIX,
MarHiTHUX BJIACTUBOCTEH PEYOBHUHU
TOLLO; IPUHIIKII Jii BUMIPIOBaJIbHUX
NpUJIa/iB Ta TEXHIYHUX IIPUCTPOIB:
€JIEKTPOCKOII, eJIEKTPOMETpP, KOHJEHCATOP,
JpKepena cTpymy (aKyMmyJisiTop,
raJibBaHI4YHUY €JIEMEHT, TeHeparop),
€JIeKTPOBUMIPIOBAIbHI IPUJIAIH
(amnepmeTp, BOJIbTMETP), CIIOXKHBadi
CTpyMY (ABHTYHH, PE3HCTOD,
€JIEKTpOHArpiBaJibHI NPUJIa/IH, TUIABKI
3ano01KHUKHU, PEOCTaTH ), EJIEKTPOHHO-
npoMeHeBa TpyOKa, HamiBIpPOBIIHUKOBI
NPUJIaH, EJIEKTPOMAarHiTi, rydyHOMOBeLb,
eNIeKTPOAMHAMIYHUHI MIKPO(OH.

IHAYKIN]T B pyXOMHUX MPOBIJHUKAX, HA
3aKOH €JIEKTPOMAarHiTHOI iHIyKIii,
EPC camoinayxkiiii, eHepriio
MareiTHOTO TOJIs TPOBiIHHUKA 3i
CTPYMOM;

2) 3anadi Ha aHaui3 rpadiyHOrO
300pakeHHs eJIEKTPOCTaTHYHOIO Ta
MarHiTHOTO MOJIB, 3aCTOCYBaHHs
3akoHy OMa, 3aJIeXHOCTI OIIOpPY
METaJIeBOTo NPOBiTHUKA Ta
HaIiBIPOBIAHUKA BiJl TEMIIEPATYPH,
BOJIbT-aMIIEpHY XapaKTePUCTUKY
aiona;

3) 3anaui, sKi mependayarTh 0OpOOKY Ta
aHaJIi3 pe3yJIbTaTiB eKCIIEPUMEHTY,
nokazaHux Ha (poto abo
CXeMaTHYHOMY PUCYHKY;

4) koM0iHOBaHi 3afaui, Ui
PO3B’3yBaHH SIKUX
BHKOPHCTOBYIOThCS TIOHSTTA |
3aKOHOMIPHOCTI 3 MEXaHIKH,
MOJIEKYJISIPHOI (I3UKHU Ta
eJIEKTPOIMHAMIKH;

e CKJAJaTH IJIaH BUKOHAHHSA
eKCIIEPUMEHTIB, pOOOTH 3
BUMIPIOBAJILHUMH MpUJIalaMH Ta
MIPHUCTPOSIMH, 30KpeMd eIeKTPOCKONON,
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Ha3ssa po3ainy, Temu

3HaHHA

IIpeameTHi yMiHHS Ta cOCOOH HABYAJbLHOL

NISJIBHOCTI

eJIEKTPOMETPOM, KOHJIEHCAaTOPaMH,
JDKEpEeJIaMHi CTPyMY, IepeTBOPIOBAaYaMH
CTpyMY, IIpHIaZIaMu 171l BAMipIOBaHHS
XapaKTEPUCTHK CTPYMY, CIIOJKHBa4aMH
CTPYMy, EIEKTPOMArHiTOM, COJICHOII0M;
pOOHUTH y3arajabHEHHS 1100 HOCIiB
eJIEKTPUUHOIO 3apsly B PI3HHX
CepelOBHILAX; MArHITHUX BIACTUBOCTEH
PI3HMX PEYOBHH.

KOJIMBAHHA 1 XBHJIIL. OIITUKA

MexaniuHi KOTHBAHHSA | XBHJII.
KonuBansHuii pyx. BiibHiI MexaHi4HI
KoJMBaHHs. ["apMOHIYHI KOJIMBaHHS.
3MileHHs, aMIUTITYda, epiojl, 4acToTa
i ¢aza rapMOHIYHUX KOJUBAHb.
KonuBaHHS BaHTaXy Ha NPY>XHUHI.
MareMaTHYHHN MasSTHHK, Mepioj
KOJJMBaHb MAaTEMaTUIHOTO MAsITHUKA.
[TepeTBOpeHHs eHeprii npu
TrapMOHIYHUX KOJNMBaHHSX. BumynieHi
MeXaHI4HI KOJIUBaHHS. SIBHIIe
pe30HaHCy.

[TomupeHHs KOJUBaHb y MPYKHUX
cepenosumax. [lonepeyni Ta
O30BXHI XBHIi. J[oBXKHMHA XBHIII.
3B’ A30K MIX JIOBXXWHOIO XBHJII,

SIBuma i npouecu: KOJMBaHHS TiJIa HA
HUTII Ta NPY>XUH1, pe30HAHC, OLIUPEHHS
KOJIUBaHb y NPOCTOPI, BiIOUBaHHS XBHIIb,
NpsAAMOJIiHIHHE MOILIMPEHHs CBITIa B
OJHOPIAHOMY CEpEeNOBUIL, YTBOPEHHS
TiHI Ta MiBTiHi, MiCSA4HI TA COHSYHI
3aTeMHEHHS, 3aJIOMJICHHS CBITJIa Ha MeXi
JBOX CEPeNOBHIL, CKIHUEHHICTh
[IBUJIKOCTI MOIIUPEHHS CBITA 1
pafioXBUIIb TOLLO.

dynaamenTtanbhi gocaiam: ['. ['epua;
O. ITonoga ta I'. MapkoHi; I. HetoToHa,

I. Ilymos Ta B. Pentrena.
OcHOBHI NOHATTSA: rAPMOHIYHI
KOJIUBAHH#, 3MILIIEHHS], aMIUTITyAa,
nepioj, yactoTa i asa, pe3oHaHc,

VwMmitu:

pO3ITi3HABATH MPOSIBUA KOJUBATBHHX 1
XBHJIbOBHX (30KpeMa CBITJIOBHX ) SBHLI 1
MPOLECiB y MPUPOJIi Ta IX MpaKTHUHE
3aCTOCYBaHHS B TEXHIIIl, 30KpeMa
MOIIMPEHHS MOMEPEYHHX i MO3JOBXHIX
XBWJIb, IPAKTHYHE 3aCTOCYBAHHS 3ByKOBUX
Ta YJIBTPa3BYKOBUX XBHIIb Y TEXHIll,
BHKOPHCTaHHS €IeKTPOMar{iTHOro
BHITPOMIHIOBaHHS Pi3HUX Jlialla3oHIB,
3aCTOCYBaHHS ABUIN iHTepdepeHiii Ta
noJspu3allii cBiTia, BAKOPHUCTAHHS
NiHIHYACTHX CIIEKTPiB;

3aCTOCOBYBATH OCHOBHI MOHATTS Ta
3aKOHH JUIS KOJIMBAIBHOTIO PyXy 1

XBHJIbOBUX NPOLEGIB, GopMyIH A%
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Ha3zsa posainy, TeMu

3Hanun

IIpeameTHi yMiHHA Ta CIOCOOH HABYAJIbLHOT

JISJIBHOCTI

IIBUKICTIO i1 MOIMPEHHS Ta MEePi0I0M
(gacToTor0).

3BykoBi xBuii. [IIBHAKICTE 3BYKY.
['y4gHicTb 3ByKy Ta BUCOTA TOHY.
[adpa- Ta ynbTpasByKH.

EjaexTpomaruiTHi KoJiMBaHHA i
xBHJIi. BibHI enekTpoMarHiTHi
KOJIMBAHHS B KOJMBAJILHOMY KOHTYPI.
[lepeTBOpeHHs eHeprii B
KOJIMBaJIbHOMY KOHTYpi. BiacHa
4acToTa i nNepioj] eJIeKTPOMarHiTHUX
KOJIMBaHb.

BumyiueHi eeKTprU4HI KOJIMBaHHS.
3MiHHUM €EKTPUYHHE CTPYM.
['enepaTop 3MiHHOTO CTPYMY.
EnexTpuunuii pezoHaHc.

Tpancdopmarop. [lepenaya
eJIeKTpOeHeprii Ha BeJIMKi BiACTaHi.

EnextpomarsiTHe noie.
EnexTpoMarHiTHI XBHJIi Ta NIBUAKICTH
ix nommpenHs. [lkana
€JIeKTPOMAarHiTHUX XBWIb. BinacTuBoOCTI
€JIEKTPOMAarHiTHOr0 BUIIPOMIHIOBaHHS
pi3HHX Jiana3oHiB.

Onruka. [IpsMoniHiiHICTD
NOLIMPEHHS CBITJIa B OJHOPIAHOMY
cepenoBui. IIIBUAKicT cBiTA Ta ii

MoMnepeyHi Ta MO3/I0BXHI XBUJI, JOBXHWHA
XBUJII, IBUJKICTB 1 IY4HICTb 3BYKY,
BHCOTa TOHY, iH(pa- Ta yIbTpa3ByK,
BUJIbHI T BUMYILIEH] €JIeKTPOMAarHiTHi
KOJIUBaHHS, KOJTMBAIbHUHI KOHTYD,
3MIHHHUH CTPYM, P€30HAHC,
ABTOKOJIMBAHHS, aBTOKOJIMBAJIbHA
cUcTeMa, mepioj (4acToTa) BUIBHUX
€JIeKTPOMAarHiTHUX KOJIMBaHb B
€JIeKTPUYHOMY KOHTYPI, €IeKTPUYHHUH
pE30HAHC, 3MIHHUH €JIEKTPUYHH CTPYyM,
Koe(iuieHT TpaHchopMmalii,
€JIeKTPOMAarHiTHi XBWJIi, ONTHYHA CHJIA Ta
(hOoKyC JIiH3H, TOKA3HUK 3aJIOMJICHHS;
NOBHE BiAOMBaHHS, JKepena
KOT€PEHTHOT0 BUIIPOMiHIOBaHHS,
iHTepdepeHLis, audpakilis, AUCHIEpCis,
MOJispHU3allis CBITJIA.

IneanizoBani Mojei: MaTeMaTUYHUI
MasATHHUK, 1JIeaJIbHAIN KOJIUBAJIbHUM
KOHTYD.

3aKOHM, NPHHIHNHA: PIBHSAHHS
HE3aTyXalouuX rapMOHIYHUX KOJIUBaHb,
3aKOH NPSMOJIIHIHHOTO MOUIMPEHHS CBITA
B OJIHOPITHOMY Cepe/I0BHIII],
HEe3aJIeXHOCTI NOIIUPEHHS CBITIIOBUX
My4KiB, 3aKOHH BiZIOMBaHHS Ta

BH3HAUEHHs (QI3UYHMX BEJIMYMH Ta iX
OJIMHHUIb; MATEMATUYHI BUPA3U 3aKOHIB;
BH3HAYaTH MEXi 3aCTOCYBaHHS 3aKOHIB
reOMEeTPHUYHOI ONTUKHY;

MOPIBHIOBATH OCOOJMBOCTI KOJIMBAHb Ta

XBWJIb PI3HOI IPHUPOJIH, CIIEKTPH

BHIIPOMIHIOBAHHS Ta MOTJINHAHHS;

PO3PI3HATHU: MOMNEPEYHi Ta MO310BXHI

XBHUJIi, BUTIPOMIHIOBAHHS PI3HUX

Jiana3oHiB;

pO3B’sS3yBaTH:

1) po3paxyHKOBi 3aadi, 3aCTOCOBYIOUH
(GYHKIIOHATIBHI 3aJIEKHOCTI MiX
OCHOBHUMH (PI3MNYHMMHU BEIUYHHAMH,
Ha: 3aJIeXKHICTh Nepiojly BIACHHUX
KOJIMBaHb BiJl TApaMeTPiB CUCTEMHU;
3aKOH 30epe)XxeHHs eHeprii B
KOJIMBAJILHOMY IIPOLECi; TapMOHIYHI
KOJIMBaHHS, JIOBXUHY XBHJIi; 3aKOHU
reoMeTpPHYHO1 ONTHKH, (popMyITy
TOHKOI JIiH3H; iHTepdepenIio Ta
mudpakiio CBiTIa;

2) 3ajadi Ha aHawi3 rpagikiB
He3aTyxar4ux (FapMOHIYHAX) Ta
3aTyXar4MX KOJIMBaHb, 3aJIEKHOCTI
aMIUTITY/IM BUMYIICHUX KOJIHMBAHb Bijl
YaCTOTH 30BHIIHKOI NEPIOAUIHOF
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Ha3zsa po3ainy, TemMu

3HaHHA

IlpeameTHi yMiHHA Ta cnocoOH HABYAJIbHOT

QIAJABHOCTI

BHUMIpIOBaHHS.

3aKOHM B1IOMBaHHS CBITJIA.
[To6ynoBa 300paxeHns, iK1 Ja€ MIOCKe
I3epKao.

3aKOHM 3aJIOMJIEHHS CBIiTJIA.
AOCONIOTHHIA 1 BITHOCHHH MOKa3HUKH
3asiomsieHHs. [ToBHe BinOMBaHHS.

Jlinza. OnTu4Ha cujia JIiH3M.
®opwmyia ToHkoi giH3u. [ToOynosa
300paxkeHb, K1 1a€ TOHKA JIiH3a.

InTepdepenuis cBitna Ta ii
MpakTHYHE 3aCTOCYBAHHSI.

Judpaxuis csitna. J{udpaxuiiai
IPaTKU Ta IX BUKOPUCTAHHS IS
BU3HAYECHHS TOBXHHM CBITJIOBOT XBHIII.

Hucnepcis cBitiia. HenepepBauii i
niHi#9aTui cnekTpu. CrieKTpaibHuH
aHai3.

ITonsipusanis cBiTia.

3aJIOMJICHHSI XBUJIb, yMOBH BUHUKHEHHS
iHTepdepeHIIHHOr0 MAaKCUMYMY Ta
MiHIMyMY; ipuHIMN [ folirenca.

Teopii:

OCHOBH T€OPIi eJIeKTPOMAarHiTHOTO MOJIS.
IIpakTH4YHe 3acTOCYBaHHS TeOpii:
nepezaya eJIeKTpUYHOI eHeprii Ha
BIICTaHb, Nepenayva iHdopmaiii 3a
JIOTIOMOTOI0 €JIEKTPOMAarHiTHUX XBHJIb,
pazioyioKailisi, BAKOPUCTaHHS
€JIEKTPOMArHiTHOrO BHIIPOMiHIOBAHHS
p13HUX Jliana3oHiB, 3aCTOCYBAHHS SBHII
iHTepdepeHuii Ta nojspu3alii cBitia,
BUKOPHUCTAHHA JIIHIHYATHX CNEKTPIB,
CHeKTpaJIbHHN aHaIi3;

MPUHLKI Jii BUMIPIOBaJIbHUX NMPHIIA/IIB Ta
TEXHIYHUX IPUCTPOIB: reHepaTop Ha
TPaH3UCTOPI, FeHepaTOp 3MiHHOTO
CTpyMy, TpaHC(HOpMATOpP, HAUMIPOCTIIU N
panionpuiiMad, oKyJisipH, poToanapar,
MpoeKUiiHui anapar, jayrna, MiKpocKoil,
CBITJIIOBOJ, CIIEKTPOCKOII.

CHJIH, 300pa)K€HHS X0y CBITJIOBHX
IPOMEHIB Ha MeXIi IBOX ITPO30PUX
cepenoBuIIl; 300paXKeHb, OTPUMaHHX
3a JIONOMOT'OIO TUIOCKOTO Ji3epKaa Ta
TOHKOI JIiH3H;

3) xomOiHoBaHi 3axauyi, U1
PO3B’sI3yBaHHS SIKUX
BUKOPUCTOBYIOTHCS TOHATTA 1
3aKOHOMIPHOCTI Pi3HUX PO3/LTIB
¢bi3uKwy;

4) 3anaui, AKi mepenbavaroTh 06poOKy Ta
aHaJii3 pe3yJIbTaTiB eKCIIepUMEHTY,
npeacTaBIeHUX Ha GpoTto abo
CXeMaTH4YHOMY PUCYHKY;

CKJIa[IaTH IJIaH BUKOHAHHS JIOCJIIB Ta
eKCTIIEpUMEHTIB, poOOoTH 3
BHMipIOBAJIbHUMH NPUIIAJIaMH Ta
MPUCTPOSAMH, (30Kpema, TiJIOM Ha HUTILL),
reHepaTopoM Ha TPaH3UCTOPI,
TpaHC(HOpPMATOPOM, JXKEepeslaMu CBITIa,
IUIOCKHM JA3epKaJioM, JIIH3010, IIPO30POI0
TUIOCKONApaJIeNIbHOIO IIACTUHOIO,
JUGpakUiiHUMU IpaTKaMHU.

KBAHTOBA ®I3UKA. EJJEMEHTHU TEOPII Bl

JHOCHOCTI

EnemeHTH Teopil BiTHOCHOCTI.
[TpuHumnu (noctynatu) Teopii

SIBuINA | mponecH: pyX eJeMEeHTapHUX
YaCTHHOK y NPUCKOPIOBAYaXx, BiIKPHTTS

VYMmiTH:

o PpO3Mi3HABATH NMPOSBH KBAHTOBHUX SBHIIL I
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Hassa po3ainy, TeMH

3HaHHSA

IlpeamerHi ymiHHS Ta CIOCOOH HABYAIBHOI
AitILHOCTI

BilHOCHOCTI EiiHmTeiiHa.
PenaTuBicTChKUN 3aKOH JOJaBaHHs
IBUIKOCTEN. B3aeM0O3B’ 30Kk Macu Ta
eHeprii.

CeiraoBi kBanTH. ['inore3a
ITnanka. Crana [Tnanka. KBantu cBitia
(boToHm).

®otoedeKT Ta HOro 3aKOHHU.
PiBusinnsa EfininTeitna nis
¢dotoedexTy. 3acTOCyBaHHS
¢boroedexTy B TEXHiLIi.

Tuck cBiTna. Jlocaiyg Jlebenena.

ATOM Ta aTOMHe AAPO.

Hocnix Pesepdopna. SAnepna
Mojienb aroma. KBaHTOB1 mocTynaTu
Bopa. BunpomiHioBaHHS Ta
NOTJIMHAHHSA CBITJIa aTOMOM.
YTBOpeHHS JTiHIHYACTOro CIeKTpa.
Jlazep.

Cxknag sigpa atoma. I3oronu.
Enepris 3B's13Ky aTOMHUX sifiep. S nepHi
peaxuii. [Toxin snep ypany. Anepauii
peakTop. TepmosiiepHa peakiis.

PanioakTuBHiCTh. Anbda-, 6eTa-,
raMma-BUIIpOMiHIOBaHHA. Metoau
peecTpaltii 10HI3y040ro
BUIIPOMIHIOBaHHS.

CIeKTpaJIbHUX JIiHif, palioaKTUBHOCTI,
i30TOMNH, BTpaTa MeTaJlaMi HEraTHBHOI'O
3apsily MpH ONPOMIHEHHI CBITIIOM,
3aJIeXKHICTh eHeprii (OTOeNeKTPOHIB Bif
YaCTOTH CBITJIA | HE3AIEKHICTH B/l HOro
IHTEeHCUBHOCTI, Audpakiis GoToHIB Ta
€NIeKTPOHIB.

DyHaaMeHTAJIbHI JOCTiAH:
A. Cronerosa; I1. JleOenena;
E. Pesepdopna; A. bexkepens.

OcHoBHI NOHATTS: KBaHTHU CBITJIA
(poronm), poroedexT, yepBoHa MeKa
¢dotoedexTy, THCK CBiT]IA, 130TOMH,
pamioaKkTHBHICTb, aJib(a- i OeTa-4aCTUHKH,
raMMa-BUIPOMIHIOBAaHHS, KBAHTOBHH
XapakTep BUIIPOMIHIOBaHHSI 1 IOTJIMHAHHS
CBITJIa aTOMaMH, 1HyKOBaHe
BUIIPOMIHIOBaHHS, IPOTOH, HEUTPOH,
SIZIEPHI CHJTM, palioaKTUBHUAM po3naj,
nepioJ| HamiBpO3Maay; eHepris 3B’ 3Ky
aTOMHUX sep, AedexT mac,
eHEepPreTHYHHM BUXIJ SAEpHUX peaKiii,
JIAHIIOTOBA A/IEpPHA peaKilisi, KPpUTHYHA
maca.
IneanizoBaHi MojeJi: iaHeTapHa
MOJIEJIb aTOMa, MPOTOHHO-HEHTPOHHA
MOJIeNb Apa.

IPOIIECIB y MPUPOi Ta IX IIPaKTHUHE
3aCTOCYBaHHS B TEXHIII, 30KpeMa (aKTiB,
10 MiATBEPDKYIOTh BACHOBKY CIIeliabHOL
Teopii BiJHOCHOCTI; SIBMIL, IIIO
MiATBEPIKYIOTh KOPITYCKYJISPHO-
XBHJIOBHH JIyalli3M BJIIaCTHBOCTEH CBITJIA;
BHKOPHCTAHHS 3aKOHIB (hoToedeKkTy B
TEXHilli, METO/IiB CIIOCTEPEXEHHS i
peecTparlii MiKpO4aCTUHOK;

 3aCTOCOBYBATH OCHOBHi NOHATTS Ta 3aKOHH
creniaibHol Teopil BiJHOCHOCTI, TeOpii
¢doroedexTy, Teopii OymoBu aroma Ta Aapa,
¢dbopmynu 115 BU3HaYeHHS (i3HYHAX
BEJIMYMH Ta X OJMHHIIL, MAaTEMaTHYHI
BHpa3M 3aKOHIB;

* PO3PI3HATH: BUIM CIIEKTPIB,
paaioaKTHBHOCTI;

e MOPIBHIOBAaTH OCOOJIMBOCTI TPEKIB
MiKPOYaCTHHOK y eIEKTPHYHOMY 1
MarHiTHOMY TOJISIX; YTBOPEHHS PI3HHX
BH/IiB CIIEKTPIB, 3arajibHi 0COOIMBOCTI
NPOLECIB, 110 BiIOYBAIOThLCS NPH
PajlioakKTHBHOMY pO3Majii siaep, yMOBH
BUHMKHEHHS JIAHIIOTOBOI Ta TEPMOSAEPHUX
peaxiiiii; mpupoiay anbda-, Oera-, raMma-

BUIIPOMIHIOBaHb; /

» pO3B’SI3yBaTH: /
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Haszsa po3zainy, Temu

3HaHun

IlpeameTHi yMiHHS Ta cIOCOOH HABYAJIbLHOL

MISJIBHOCTI

3aKoHH, NPHHIHIH, IiNOTe3H:
MOCTYJIATH Teopii BIAHOCHOCTI, 3aKOH
3B’SI3KY MiXK MAacoOIO Ta eHepri€lo, 3aKOHU
doroedexTy, piBHsHHS EliHmTelHa Ais
doroedexTy, kBaHTOBI noctynatu bopa,
3aKOH PaJlioaKTUBHOIO po3najy, rinoresa
[Inanka.

Teopii: ocHOBHU crnieniaibHOT TEOpii
BiTHOCHOCTI, Teopii poToedexry,
KOPIYCKYJISPHO-XBHJILOBUH Jyasi3Mm,
Teopii Oy0BM aToma Ta spa.
IIpakTHYHe 3aCTOCYBaHHSA TeOPii:
3actocyBaHHA poToedekTy, Oynosa i
BJIACTUBOCTI aTOMHMX SIep, OSCHEHHS
JHIAYaCTHX CIIEKTPIB BUIIPOMIHIOBAHHS
Ta MOTJIMHAHHS, 3aCTOCYBAaHHS Jia3epiB,
siiepHa eHepreTuKa, MpUHIMI A1l
BUMIPIOBAJIbHUX IPHJIAIB Ta TEXHIYHUX
NPHUCTPOIB: GoTOENEMEHT, (hoTOpEE,
IPUCTPOIB U1 peecTpalii 3apsaKeHUX
YaCTHUHOK, Jia3ep, sAEpHHI peaKTop.

1)

2)

pO3paxyHKOBI 3a7a4i, 3aCTOCOBYIOYH
(GyHKIIOHANBHI 3aJIEXKHOCTI MiXK
OCHOBHHMH (i3NYHUMH BEJIMYMHAMH,
Ha: PEJISTHBICTCHKUI 3aKOH J10/laBaHHA
IIBHIKOCTEH, 3aCTOCYBaHHS (opMy1
3B’ 513Ky MiXK Macolo, iMITyJIbCOM Ta
eHepriero; 3aCTOCyBaHHs KBAHTOBHX
nocrtynatiB bopa 1o npouecis
BHIIPOMiHIOBAaHHS Ta MOTJIMHAHHSA
eHeprii aTOMOM; 3aCTOCYBaHHS
piBusiHHs EltHTeiina s
¢botoedekTy, cKagaHHs PiBHSIHb
AJIEPHUX peakiliii Ha OCHOBI 3aKOHIB
30epexXeHHs; po3paxyHOK Je(deKTy Mac,
eHeprii 3B’ 513Ky aTOMHHUX sJIep,
€HEPreTUYHOr0 BUXONY SIepHUX
peaxiiiii; 3aCTOCyBaHHS 3aKOHIB
30epeXxeHHs IMITYJIbCy Ta eHeprii 10
OINUCY 31ITKHEHb MIKPOYAaCTUHOK;
3aCTOCYBaHHS 3aKOHY pa/lioaKTUBHOI'O
po3mnajy, BU3HA4YEeHHs MepiomLy
HaIiBpO3MNaly;

3aj1a4i Ha aHaui3 rpagikiB 3MiHH
KUIBKOCTI pallioaKTUBHMX SED 13
4acoM, eHepreTHYHUX Jiarpam
MOrJIMHAHHS Ta BUIIPOMIHIOBAaHHS
CBITIIA; ik
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Hassa po3zainy, Temn

3HaHHA

IIpeameTHi yminHsg Ta cnoco6u HABYAIbHOT
AiSIJIHOCTI

1)3anaui, ski nepeabavyaroTs 00poOIEHHS Ta
aHaJIi3 pe3yNbTaTiB EKCIIEPUMEHTY, MOKA3aHUX
Ha (oTo abo CXeMaTUYHOMY PUCYHKY,
30KpeMa L1010 BU3HAYEHHS XapaKTepPHUCTHK
eJIeMEeHTapHUX YacCTUHOK abo snep 3a
(hoTO3HIMKaMH iX TpeKiB (30KpeMa B
MarHiTHOMY MOJIi);

e CKJIQJIaTH IJIaH BUKOHAHHS JOCIIi/IIB Ta
eKCIIepUMEHTIB, pOOOTH 3
BHMIPIOBaJIbHUMH TIPUJIaJlaMU Ta
NPUCTPOSIMH, 30KpeMa (hoToeieMeHTa,
¢doropene;

o pOOMTH y3arajabHEHHs I0/I0 BJIACTUBOCTEH
PEYOBHMHH Ta MOJIS.

JlupexTop nenapraMeHTy

FO. I". KoHoHeHkoO
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