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INPOI'PAMA
3OBHIINHbLOI'O HE3AJIEKHOTI'O OUIHIOBAHHA 3 OI3UKU
IS 0ci0, siki 6akaroTh 3400yBaTH BUIILy OCBITY Ha OCHOBI ITOBHOI 3arajibHOI cepeiHbOI OCBITH

IHosicHIOBaJ/JILHA 3alMCKA

ITporpamy 30BHIIIHBOTO HE3AJIEKHOIO OLIHIOBaHHS 3 (I3UKM YKJIAJEHO Ha OCHOBI YMHHMX HAaBYAIbHUX MPOTPaM Jis
3arajibHOOCBITHIX HaBYaNbHMX 3aknanisz ¢isuxu i 7-9 xnaciB (K.; Ipniae: Ilepyn, 2005, 3arBepmxenoi MOH: nuct Bin
23.12.2004 Ne 1/11-6611) ta nnsa 10-11 xnacis (K., 2010, 3arBepxenoi MOH: nakas Bix 28.10.2010 Ne 1021).

Marepian HporpamMd 30BHIIIHBOIO HE3aJIKHOTO OLIHIOBaHHS 3 (i3MKM MOALIEHO HA I'SAThb TEMaTHMYHMX OJIOKIB:
“Mexanixa”, “Monekynspaa ¢izuka Ta tepmoauHamika”’, “Enexrpoaunamika”, “Konusanns 1 xsumi. Onruka”, “Enementu Teopil
BiHOCHOCTI. KBanTOBa (izuka”, siki, B CBOIO 4epry, po3NoJieHO 3a PO3/iJaMH I TEMaMH.

MeTO10 30BHIIIIHBOIO HE3AJIEKHOIO OLIIHIOBAHHS 3 (DI3UKH OLIHUTH YMiHHS YYaCHUKIB 30BHILLIHBOIO HE3AJIEKHOTO
OI[IHIOBaHHS:

— BCTAHOBJIIOBATH 3B’S130K MIX SBUIIAMU HABKOJMIIHBOTO CBITY Ha OCHOBI 3HaHHS 3aKOHIB () I3MKM Ta (yHIaMEHTaJbHUX
Gi3UYHHUX eKCIIEPUMEHTIB;

— 3aCTOCOBYBAaTH OCHOBHI 3aKOHM, TIpaBHJa, MOHSATTS Ta IIPUHLMUIM, L0 BHUBYAKOTECA B Kypci (i3MKM cepelHbol
3araJibHOOCBITHBOI LIKOJIH;

~ BH3HAYATH 3arajbHi PUCH i CYTTEBI BIAMIHHOCTI 3MiCTy ()i3MUHMX SBMI Ta NPOLECIB, MEXI 3aCTOCYBaHHS (DI3MYHUX
3aKOHIB; \
— BHKOPHCTOBYBATH TEOPETHUYHi 3HAHHs JJisl PO3B'S3yBaHHs 3a1ad Pi3HOro THITY (SKiCHMX, PO3paxyHKOBHX, rpadiyHuX,
eKCIIeEpUMMEHTAIbHUX, KOMOIHOBAaHUX TOLIO);




— CKJaJaTd IUIAaH MPaKTHYHUX i IM0JA0 BUKOHAHHS EKCIIEPUMEHTY, KOPHCTYBaTHCS BHUMIPIOBAJIbHMMHU IIPHIIAJIaMH,
o0JaiHaHHSM, OOPOOJISITH Pe3yJIbTaTH AOCIiIHKEeHHSI, pPOOUTH BUCHOBKH II[0JI0 OTPUMAaHUX pe3yJIbTaTiB;

— MOSICHIOBATH MPUHIIMII [ii IPOCTHX MPUCTPOIB, MEXAHI3MIB Ta BUMIPIOBAIBHUX MPUIIAAIB 3 (PI3UYHOI TOUKH 30DY;

— aHai3yBaTH rpadiku 3ajiexkHOCTEH MiXK (BI3UIHUMH BEJIMYNHAMH, pOOUTH BUCHOBKHY;

— IIPpaBHJIBHO BU3HAYaTU Ta BUKOPHMCTOBYBATHU OI[I/IHI/I]_Ii (biSI/I"IHI/IX BCJINYHH.

Ha3zsa po3ainy, Temu

3HaHHA

IIpeameTHi yMiHHS Ta cOCO0H HABYAJIbLHOI
HislIBHOCTI

MEXAHIKA

OcHoBH KiHeMaTHKH. MexaHiyHui
pyx. Cucrema Bimtiky. BigHOCHICTD

pyxy. MarepianbHa Touka. TpaekTopis.

[nsx i nepemimenns. [IIBUAKICTD.
JlomaBaHHS IIBUAKOCTEM.

HepiBaoMipHauii pyx. Cepenns i
MUTTEBA MBUAKOCTI. PiIBHOMipHUIA i
PIBHONPUCKOPEHUN PYyXH.
[Tpuckopenns. I'padiku 3anexHOCTI
KiHEMaTHYHHUX BEJIMYUH BiJl 4acy MpH
PiBHOMIpHOMY i PIBHOTIPHCKOPEHOMY
pyxax.

PiBHOMIipHUIA pyX 1o kouy. [lepion i
gacroTa. JliHiifHa 1 KyTOBa IIBUIKOCTI.
JlonieHTpOBE IPUCKOPEHHS.

OcHoBu quHamikm. [lepmmii 3aKoH
HelotoHa. [HepuiaibHi cUCTEMH
BiTiKy. [IpyHIIMIT BIATHOCHOCTI
Ianines.

SIBuma i mpouecu: pyx, iHepilis,
BiIbHE MAIHHA TiJI, B3a€EMOIS T1JI,
nedopMallis, rJIaBaHHs TUT TOLIO.

DyHAaMeHTAJAbHI J0Cian:
Apximena, Toppivemnni, b. ITackans,

I'. Tanines, I'. KaBenguinia.

OcHoBHI NOHATTA: MEXaHIYHUH pyX,
cUCTeMa BIJUTIKy, MaTepiajbHa TOUKa,
TPaEKTOpisl, KOOPAUHATA, IepEeMileHHS,
IUISIX, INBHJIKICTh, TPUCKOPEHHS, IHEPIIis,
iHEpTHICTh, Maca, CHJia, Bara, MOMEHT
CHUJIH, THCK, IMITYJIbC, MEXaHi4Ha poboTa,
HOTYXXHICTb, KOeQII[i€HT KOPUCHOI Mii,
KiHEeTHYHA Ta MOTEHI[iaJIbHA eHepris,
nepiof i yacTora.

IneanizoBani MoaeJi: MarepiaibHa
TOYKa, 3aMKHEHa CUCTEMa.

3aKoHH, MPUHIHIIU: 3aKOHU
KIHEMATHUKH,; 3aKOHHM JWHaMiku HproToHa;

Ywmith:

e pO3Mi3HABATH MPOSBM MEXAHIYHUX SBHII 1
IPOLIECIB y MPUPO/I Ta IX MPaKTUYHE
3aCTOCYBaHHS B TEXHilli, 30KpeMa
BiJIHOCHOCTI PyXY, Pi3HHX BHJIB PyXY,
B3a€EMOI1 TiJI, iHepIii, BAKOPUCTAHHS
MallIMH | MeXaHi3MiB, YMOB PiBHOBArH,
IIEPETBOPEHHS OIHOTO BUAY MEXaHI4HOL
eHeprii B IHIIH TOIIO;

e 3aCTOCOBYBATH OCHOBHI ITOHSTTS Ta
3aKOHH, PUHIIAIIH, TIPaBHJIa MEXaHIKH,
bopMyu s BU3HAUYEHHS (i3UYHUX
BEJIMYHH Ta TX OJUHUIb; MATEMATHYHI
BUpa3H 3aKOHIB MEXaHIKH;

e BH3HAYATH MEXIi 3aCTOCYBaHHS 3aKOHIB
MEXaHIKH; :

o  PO3PI3HATH Pi3Hi BUIM MEXAHIUHOIO PyXY
3a MOro rnapaMeTpamy,

e PpO3B’A3yBaTH: ] /
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Ha3sBa po3ainy, Temu

3HaHHA

IIpeamMeTHi yMiHHS T2 CIOCOOH HABYAJILHOI
AistJILHOCTI

B3aemopis tin. Maca. Cuna.
JonaBanus cun. [{pyruii 3aKkoH
Herorona. Tperiii 3akoH HeioToHa.

I'paBitamiitai cuinu. 3akoH
BCECBITHBOTO TSDKiHHS. CHiia TSOKIHHS.
Pyx Tina mix gi€ro CHIH TSDKIHHSL.

Bara tina. Hearomicts. Pyx
MITy4YHUX cynyTHUKiB. [lepma
KOCMIiYHa IMIBUIKICTb.

Cuu ipyxHocTi. 3akoH ['yka.

Cunu tepts. KoediuieHnT Teprs.

MowmeHT cui. YMOBH piBHOBaru
Tu1a. Bugu piBHOBaru.

3axoHH 30epekeHHs B MeXaHili.
IMnynbe Tina. 3akoH 30epeKeHHs
iMImynbCy. PeakTuBHUI pyX.

Mexaniuna po6ora. Kinetndna ta
NOTeHLiaJIbHA eHepris. 3aKoH
30epexKeHHsI eHeprii B MeXaHIYHUX
npouecaxX. [ToryxHictb. Koedimient
kopucHoi aii. [Ipocti MexaHizMu

EnemMeHTH MexaHIKH piHH Ta
ra3iB. Tuck. 3akon [lackans qis piaux
Ta ras3iB. ATMochepHmit Tuck. Tuck
HEPYXOMOI PiTHHU Ha JHO 1 CTIHKH
NOCYyAWHHU. ApXiMenoBa CHjia. Y MOBU
TIaBaHHS TLJL.

3aKOHH 30epexXeHHs iIMIyIbCy 1 eHeprii,
BCECBITHBOIO TsDKiHHSA, ['yka, [Tackans,
ApximMena; yMOBH PiBHOBAru Ta IJIlaBaHHS
TiJI; MPUHIMIHK: BiHOCHOCTI ["anines.
Teopii: oCHOBH KJTaCHYHOI MEXaHIKH

IIpakTH4YHe 3aCTOCYBaHHSI TeOPpii:
PO3B’sI3aHHS OCHOBHOI 33/1a4l MEXaHiKH,
PYX TLI IiJ Ji€r0 OfHi€T a00 KUTBKOX CHIT;
BUIbHE MAAiHHS; PyX TPAHCIOPTY,
CHapsIiB, IUIAHET, INTYYHUX CYIyTHUKIB;
piBaoBaru T, KKJ[ npoctux MexaHi3MiB,
nepeqayda THCKY piJMHaMU Ta razaMy,
TUIaBaHHS TiJI, 3aCTOCYBaHHS 3aKOHY
30epeXXeHHsI eHeprii A Tedil piuH 1
rasis;

TPUHIIMIIL Jii BUMIPIOBaJIbHUX MPHIIAJIIB T
TEXHIYHHUX MPUCTPOIB: TEPE3H,
IWHAMOMETP, CTpobocKoI, bapomeTp,
MaHOMETp, KyJIbKOBHH MiIIIAITHUK, HACOC,
BaXiJIb, CITOJTyYEeH1 TOCYAHHH, OJIOKH,
MOXHJIa IJIOIIHWHA, BOAOIPOBL, IUIIO3,
TriIpaBIivyHMMA Mpec, HACOCU

1) pospaxyHKOBi 3a7adui, 3aCTOCOBYIOYH
GyHKIIOHATBHI 3aJIE)KHOCTI MIXK
OCHOBHMMHU (Di3WYHUMU BEITMYNHAMH,
Ha: pIBHOMIpHUH Ta
PIBHONPHCKOPEHUH MPSAMOJTiHIAH1
PyXH; BIIHOCHU# pyX; piBHOMIpHHI
PYyX IO KOJIy; pyX TiJI MiJ Ai€ro OgHi€T
a60 KiJIbKOX CHJI, pyX 3B’s3aHHUX TLJI;
YMOBH PiBHOBard Ta IIaBaHHS TiJ;
BCECBITHE TSKiHHS; 3akoHH HplOTOHA,
I'yka, [Tackans, Apximena;
30epe)keHHs IMITYJIbCY i eHeprii;

2) 3anayi Ha aHani3 rpagikiB pyxy Till 1
BM3HAYEHHS 32 HUMH HOT'0 TapaMeTpiB,
no0ynoBy rpadika 3MiHU OHIET
BEJIMYUHHM 3a rpadikoM iHIIOL;

3) 3amadi, siKi mepenbavaroTh 0OpPOOKy Ta
aHaJli3 pe3yJIbTaTiB eKCIIEPUMEHTY,
oKa3zaHux Ha ¢oro abo
CXeMaTHYHOMY PUCYHKY;

4) xombiHOBaHi 3amaui, AJs
PO3B’sI3yBaHHs AKUX
BUKOPHCTOBYIOTHCS TOHSTTS 1
3aKOHOMIPHOCTI 3 KiJIbKOX PO3/ILIIB
MEXaHIKH;

\V 3




HasBa po3ainy, Temn

3Hanus

IIpeameTHi yMiHHS Ta cIOCOOM HABYAJIbLHOI

NisSJILHOCTI

M

OJIEKYJISIPHA ®I3UKA I TEPMOJINHAMIKA

OcHoBH MOJIEKYJISIPHO-
KineTH4HOI Teopii. OCHOBHI
TIOJIOXKEHHSI MOJIEKY IS PHO-KiHETHYHOT
Teopii Ta IX JoCIiIHe OOIPyHTYBaHHS.
Maca i po3mip mosekyn. Crana
ABoraapo. CepenHsi KBapaTH4dHa
IIBUAKICTH TEIJIOBOTO PyXy MOJEKYII.

IneanpHwuii ra3. OCHOBHE PiBHSHHS
MOJIEKYJISIPHO-KIHETUIHOI Teopil
ineanpHOTrO ra3y. Temneparypa Ta il
BuMiproBanHs. [llkana abcomoTHUX
TeMIeparyp.

PiBHSIHHS CTaHy ii€aIbHOTO rasy.
I3omponecu B rasax.

OcHOBH TepMOAHHAMIKH.
TemtoBuii pyx. BHyTpimmHs eHepris Ta
croco6u i1 3MiHU. KUIBKICTh TEMIOTH.
[TuToMa TEII0EMHICTh PEYOBHHH.
Po6oTa B TepMoguHaMmilli. 3aKoH
30epe)keHHsI eHeprii B TEMJIOBUX
npoiiecax (nmepimii 3aKoH
TEPMOJUHAMIKH ). 3aCTOCYBaHHS
HEPIUIOro 3aKOHY TEPMOIUHAMIKH 10
i3omporieciB. AniabaTHui mpouec.

Heo0OopOoTHICTh TEMJIOBUX IPOLECIB.

SIBuma i npouecu: OpOyHiBChKHIA
pyX, nudy3isi, CTHCHEHHS Ia3iB, TUCK
rasiB, IIPOIIECH TEIJIOOOMiHY
(TetTONpPOBIIHICTh, KOHBEKIIiS,
BUIIPOMiIHIOBAHHSI ), BCTAHOBJICHHSI
TEIUIOBOI piBHOBAru, HEOOOPOTHICTh
TEIUIOBUX SIBHIL, arperaTHi MepeTBOPEHHS
pedoBHHH, NedopMallis TBEpAUX TLI,
3MOYyBaHHs, KallJIIpHi SBUIIA TOLIO.

dyngamMenTabHi focaigu: P. boiins,
E. Mapiortra, XK. Hlapns, XK. I'eii-
JIroccaxka.

OcHOBHI MOHATTHA: KUTBKICTh
pedYoBHMHH, cTajla ABOragpo, MoJIsipHa
Maca, cepeiHs KBaJpaTHudHa IMBUAKICTH
TEIIOBOTO PYXy MOJIEKYJI, TeMIlepaTypa,
THCK, 00’ €M, KOHIIEHTpaIlisl, 'yCTHUHa,
TEII000MiH, poOOTa, BHYTPILITHS €Hepris,
KUIBKICTh TEIUIOTH, aiiadaTHUi mpolec,
i30mporecH, TUTOMa TETUIOEMHICTh
PEYOBHHHM, TUTOMA TEIUIOTA MJIaBJIEHHS,
IHTOMA TEILIOTA TapOyTBOPEHHS, MUTOMA
TEIUIOTA 3rOpsSIHHS MaJINBa, TOBEPXHEBA
eHepris, CUjia MOBEPXHEBOI0 HATATY,

HOBerHeBI/Iﬁ HaTAT', HACH4YCHAa Ta

Vwmith:

pO3Mi3HABATH POSBH TEILIOBUX SBHUIL i
MDOIIECIB y MPUPOJI Ta IX MPAKTUYHE
3aCTOCYBaHHSI B T€XHIlll, 30KpeMa
nu(dy3ii, BAKOPUCTAHHS CTUCHEHOI'O
rasy, 3MiHH BHYTpiIIHbO1 €Heprii
(arperaTHOro cTaHy PeuOBHHH ), BU/IB
TEILIO0OMiHY, SIBHIIIA 3MOYyBaHHS Ta
KaliJIspHOCTI, pi3HUX BUIB nedopmaiii,
BJIACTHBOCTE!N KPUCTAIIIB Ta IHIIUX
MaTepiaiiB y TeXHilli i mpuponi,
CTBOpPEHHSI MaTepiaiB i3 3aJaHUMHU
BJIACTHBOCTSIMH, 3aCTOCYBaHHS TEMIOBHX
JBUTYHIB Ha TPAHCIIOPTi, B €eHEPTeTHIll, Y
CiIBCHKOMY TOCHOAAPCTB1, METOAH
npodisakTHku i 60poTHOH 13
3a0pyAHEHHSM HaBKOJHUIIHBOIO
IIPUPOTHOTO CepeIOBHUIIIa;
3aCTOCOBYBATH OCHOBHI IOHATTS Ta
3aKOHH, IPUHLIUIY, IPaBUIIA
MOJIEKYJISIPHOT (i3HKH Ta TEPMOIUHAMIKH,
(bopMyiu AN BU3HAUYEHHS (13UIHUX
BEJIMYMH Ta TX OMHUIIb; MaTeMaTU4H1
BHpAa3M 3aKOHIB MOJIEKYJISpHOI (PI3HKp-Ta
TEPMOJIMHAMIKH; \ :




Ha3zBa po3aiiy, TemMu

3Hauus

IIpeameTHi yMiHHS Ta cIOCOOH HABYAJIbLHOI
AiSlILHOCTI

[TpuHIMT [ii TENJIOBUX ABUTYHIB.
KoedimieHT KOPUCHOT /i1 TEMJIOBOTO
IBHUTYHA i HOTO MaKCUMaJIbHE
3HAYEeHHS.

BaacTuBocri rasis, piaus i
TBepAHuX Tiji. [lapoyTBopeHHs
(BUIMApOBYBaHHS Ta KUITIHHSA).
Konpencanis. [TuToma Temnora
napoyTBopeHHs. Hacuuena ta
HEeHaCHYeHa Iapa, iXHi BJIACTUBOCTI.
BigHocHa BOJIOTICTh MOBITPS Ta il
BHMIpIOBaHHS.

ILnaBieHHs i TBEpIHEHHS TiJl.
[Tutoma Tertora riaBieHHs. Temnnora
3rOpsiHHS MajuBa. PIBHSHHS TEMIOBOTO
OayiaHCy JUIS HAUIIPOCTIINX TEMIOBUAX
IPOIIECIB.

IToBepxHeBuii HaTsT piauH. Cuna
MOBEPXHEBOT'0 HATATY. 3MOYyBaHHS.
KaninspHi siBuia.

Kpucranivni ta amopHi Tina.
MexaHi4Hi BIACTHBOCTI TBEpAUX Till.
Bunu nepopmaniii. Mogyms IO#nra.

HeHacW4eHa Mapa, BiTHOCHA BOJIOTICTh
MOBITpPS, TOUYKA POCH, KPUCTAJIIUH1 Ta
aMmop®Hi Tija, aHi30Tpomis
MOHOKPHCTAJIB, MPYXHa 1 MJIaCTAYHA
nedopmailii, BAIOBXECHHS, MEXaHI4Ha
Hampyra.

IneanizoBani MojeJi: 11eaIbHAN a3,
iZleaibHA TEIJIOBA MAlllMHA.

3aKoHH, NPHHIMIH TAa MeXKi IXHBOI'0
3aCTOCYBaHHM: OCHOBHE PiBHSIHHS
MOJIEKYJISIPHO-KIHETHYHOI Teopii,
PiBHSHHS CTaHy iI€aJIbHOTO a3y, ra3oBi
3aKOHH, TIEPIINH 3aKOH TEPMOJIUHAMIKH,
PIBHSIHHS TEILIOBOro OanaHcCy.

Teopii: o0CHOBH TEpMOAMHAMIKH Ta
MOJIEKYJISPHO-KIHETHYHOT Teopii.

IIpakTH4YHe 3aCTOCYBaHHS TEOPIi:
OKpeMi BHIAJKU PiBHSHHS CTaHy
iIeaJTbHOTO ra3y Ta iXHe 3aCTOCYBaHHS B
TEXHilll, BAKOPHUCTAHHS CTUCHEHOTO ra3y
Ta TEIUIOBHX MAIlUH, ABUIIa 1udy3ii,
KUIIIHHS i1 301IbIIEHAM THCKOM,
TepMigyHa 00poOKa MeTalliB, MEXaH14H1
BJIACTHBOCTI pi3HUX MaTepiaiiB Ta
BUKOPHCTaHHS NPY)XHHUX BJIACTUBOCTEN
TiJ y TEXHII TOL[O; MPUHIHUI A1l
BUMIPIOBAJIbHUX MPWIAMIB Ta TEXHIYHUX

e BHM3HAYATH MEXI 3aCTOCYBaHHS 3aKOHIB

MOJIEKYJISPHOI (i3HKK Ta TEPMOIUHAMIKH;

e PO3pI3HATH: Pi3Hi arperaTHi CTaHH
PEYOBHHM, HACHUEHY Ta HEHACHYEHY
napy, KpECTalliuHi Ta aMOpGHi Tina;
e PpO3B’sI3yBaTu:

1) po3paxyHKOBI 3a/1a4i, 3aCTOCOBYIOYH
(GYHKI[IOHAJIbHI 3aJIEXXHOCTI MIXK
OCHOBHMMH (i3WYHIMH BeTMYMHAMU,
Ha: PIBHSHHS MOJIEKYJISIPHO-
KiHETHYHOI Teopii 1/1eabHOro rasy,
3B’SI3KY MiXK Macoro i KiJIbKiCTIO
MOJIEKYJT; 3aJIEXHICTh THCKY Ta3y Bij
KOHIIEHTpallii MOJIEKY i
TeMIIEpaTypH; BHYTPIIIHIO €HEpPriio
OJJHOATOMHOT'O ra3y; 3aJIe)XHICTh
I'yCTUHHM Ta THCKY HaCH4eHOI apy BiJ
TeMIIepaTypH; PIBHIHHSA CTaHy
imeanbHOro rasy, ra3oBi 3aKOHH;
pobO0Ty TEpMOAUHAMIYHOTO IIPOIIECY,
TEpIINii 3aKOH TEPMOTUHAMIKH;
PIBHSAHHS TEIUIOBOTO OanaHcy; Ha
MIOBEPXHEBI Ta KAMUIAPHI SIBUHIA,
npyXHy nedopMamito Tijl, BiTHOCHY
BOJIOTICTH MOBITPS;

2) 3amavi Ha aHani3 rpagikiB i30IPOLECIB
Ta MoOYIOBY X y PiJHUX CHCTE
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Ha3zBa po3ainy, Temu

3uanus

IIpeaMeTHi yMiHHS Ta CIOCOOH HABYAJILHOI

NISJILHOCTI

IPUCTPOIB: KAJIOPUMETP, TEPMOMETD,

IICHXPOMETP, TEIUIOBA MaIlnHa (TeIIoBi

JIBUTYHH, IApOBa i ra3oBa TypOiHu).

KOOPAMHAT; OOYHCIICHHS 3a rpapiKoM
3aJIEXKHOCTI TUCKY Bifl 00’ eMy;
po6OTH, BAKOHAHOI ra30M; aHali3
rpadikiB TEIIOBHX IIPOLIECiB; aHAMI3
JiarpamMy po3TATaHHS METaJiB;

3) 3amaudi, siki mependadaoTh 06pOOKyY Ta
aHaJIi3 pe3yJIbTaTiB eKCIepUMEHTY,
110 TI0Ka3aHo Ha GoTo abo
CXEMaTUIHOMY PHUCYHKY;

4) koMOiHOBaHi 3anadi, JUIs
PO3B’sSI3yBaHHS SIKHUX
BHKOPHCTOBYIOTHCS TOHATTS 1
3aKOHOMIPHOCTI 3 KiJIbKOX pO3IiTiB
MOJIEKYJISIpHOT (Pi3UKH,
TEPMOIAMHAMIKH Ta MEXaHIKH;

CKJIaJIaTH IJIaH BUKOHAHHS

eKCIIEpUMEHTIB, poOOTH 3

BUMIipIOBATbHAMH IpUJIalaMu Ta

IPUCTPOSIMHU, 30KpeEMa KallOPUMETPOM,

TEPMOMETPOM, IICHXPOMETPOM

poOuUTH y3arajibHEHHS MO0

BJIACTHBOCTEN PEYOBUH Y Pi3HUX

arperaTHHX CTaHax; pO3TallyBaHHs, PyXy

Ta B3a€MO/Iii MOJIEKYJI 3aJIeXHO B1Jl CTaHy

pPEYOBHHH.

EJEKTPOJANHAMIKA
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Ha3sBa po3ainy, Temu

3HaHHA

IIpeamMeTHi yMiHHS Ta cIOCOOH HABYAJIbLHOI

NiAJIBHOCTI

OCHOBH €JIEKTPOCTATHKH.
Enextpuunuii 3apsn. 3akoH
36epexxeHHs eNeKTPUIHOTO 3apsy.
3akoHn Kynona.

Enextpuune mone. HanpyxxeHicTb
enekTpuaHoro noiist. [TpuHnun
CyTEPIO3HIIi] MOJMTiB.

[TpoBigHUKH Ta JieNEKTPUKHU B
€JIEKTPOCTATUYHOMY IIOJIL.

PoGoTa enekTpu4HOro noJisi Npu
nepemimeHnHi 3apsay. [Torenmian i
pizHuIs notennianis. Hampyra.
3B’A30K MK HAIPYTOIO 1
HaIpPY>XEHICTIO OTHOPIAHOTO
€JIEKTPUIHOTO TIOJISL.

EnextpoemHicts. Konnencartopu.
EnexTpoeMHICTh MJIOCKOTO
KOHJIeHcaTopa. 3’ €THaHHS
KOHJIEHCATOPIB.

EHepris enekTpuuHOro moss.

3aK0oHH NMOCTii{HOIO CTpPyMYy.

EnexTpuunuii ctpym. YMOBH
iCHYBaHHS €JIEKTPUYHOTO CTPYMY.
Cuna ctpymy. 3akon OMa Ji1s TUTSTHKH
kona. Omip mpoBinHukiB. [TocainoBHe
Ta mapajesibHe 3’ €JHaHHS TPOBIIHUKIB.
Enextpopymiiina cuna. 3akoH OMma st

sIBuIIA i mMpolecH: eleKTpu3allis,
B3aEMOJIIS 3apsiPKEHUX TiJl, 1Ba BUIU
eJIEKTPUYHHUX 3apsidiB, BUTbHI HOCIT
3aps/IiB y MPOBIAHUKAX, MOJISpU3ALlis
JIi€JIEKTPUKIB, Hisl €JIeKTPUIHOTO CTPyMY,
€JIEKTPOJIi3, TEePMOEIIEKTPOHHA eMiCis,
ioHi3alis rasiB, MardiTHa B3a€MOIis,
iCHyYBaHHS MarHiTHOTO TIOJIS 3eMIIl,
eJIeKTpOMAarHiTHa iHIyKIlisg Ta
CaMOIHIYKIlis TOIIO.

DyHIaMEHTAJIbHI A0CTian:

1. Kynona, I'. Oma, X. Epcrena, A.-
M. Amnepa, M. ®@apanes.

OcHOBHI MOHATTSA: EIEKTPUIHUN
3apsij, eeMEeHTapHHUH 3aps],
eJIEKTPOCTATHYHE TI0JIe, HANIPYXKEHICTb,
JiHiT HAPYXeHOCTi (CHIIOBI JiHIT),
IPOBITHUKH T Ji€IEKTPUKH,
JieJeKTpUYHa TPOHUKHICTh PEUOBUHY,
poboTa CHJI €lIeKTPOCTAaTUYHOrO I0JI,
MOTEHI1aJIbHA €Hepris 3apsay B
eJIEKTPHIHOMY I1OJIi, TTOTEHIliall, PI3HULS
NOTEHI[ialiB, HAIIpyTa, eJIeKTPOEMHICTb,
eHepris 3apsHKeHOro KOHAeHcaTopa, cuia
CTpyMy, OIIip, eIeKTpopyLliiiHa cuia,
HAAIPOBIIHICTh, BaAKYYM,
TEPMOEJIEKTPOHHA e€MicCisl, BIacHa Ta

Vwmitu:

PO3IIi3HABATH [IPOSIBH €JIEKTPOMArHiTHUX
SIBUIII 1 MPOIIECIB Y MPHUPOI Ta iX
IpaKTHYHE 3aCTOCYBaHHS B TEXHIII,
30KpeMa eJIeKTPOCTaTUYHUN 3aXHCT,
BHKOPHUCTAHHS MPOBIJHUKIB Ta
i30y19TOpIB, KOHIEHCATOPIB, 11l
eJIEKTPUIHOTO CTPYMY, BUKOPUCTaHHS
MarHiTHHX BJIACTUBOCTEW pPEYOBUHHU,
eNIEKTPOJIi3y B TEXHiIli (100yBaHHS
YHCTHX METAIB, TAJIbBAHOCTET 1S,
raJbBaHOILIACTHKA), €JISKTPOMArHiTiB,
eJIEKTPOJIBUTYHIB, KOTYIIIOK
iHIyKTHBHOCTI, KOHIEHCATOPIB;
3aCTOCOBYBAaTH OCHOBHI IOHATTS Ta
3aKOHH, IPHHIIMIU, IPaBUIIa
eJIEKTPOIUHAMIKH, GOPMYIIH IJIs
BU3HA4YeHHS (PI3MUHUX BEJIHYMH Ta 1X
OJIMHUIIb, MATEMATHUYHI BUPa3H 3aKOHIB
eNIEKTPOIUHAMIKH;

BM3HAYATH MEXIi 3aCTOCYBAHHS 3aKOHIB
Kynona ta Oma;

PO3PI3HATH: MPOBITHUKY # Ai€TCKTPUKH,
TMOJISIPHI W HEMOJIIPHI [1eNeKTPUKHU, BUIN
MardeTHKiB, HeCaMOCTIMHHUI 1
CaMOCTIHHUN pO3pAM B ra3ax, BJacHy Ta
JTOMIIIKOBY ITPOBiIHICTH
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HasBa po3ainay, Temu

3HauHsA

IlpeaMeTHi yMiHHA Ta c0COOH HABYAJILHOI
AiILHOCTI

MOBHOTO KoJia. POOOTa i MOTYXHICTb
eJIeKTPUYHOro cTpymy. 3akoH Jxoyis-
Jlenua.

EjlekTpH4HHI cTPYM Yy pi3HHX
cepeJOBHINAX.

EnexTpudHMii cTpyM y MeTanax.
EnekTpoHHA IPOBiJHICTH METAliB.
3aNeXHiCTh OTIOPY METAJIIB BiJl
tTemnepaTypu. HaanmpoBigHICTb.

EnekTpu4yH#il CTpyM y po3uuHaXx i
po3IUIaBaxX eJeKTPOiTIB. 3aKOHH
eJIEKTPOJIi3y. 3aCTOCyBaHHS
eNeKTPOJII3Y.

EnexTpu4Hmii cTpyM y razax.
HecamocTifinuii 1 caMoCTIHHUN
po3psimu. [ToHATTS mpo rmasmy.

EnexTpu4HHiA CTPYM y BaKkyyMi.
TepmoenexkTponHa emicis. Jlion.
EnexTpoHHO-TIpOMEHEBa TpyOKa.

Enextpuunuii ctpym y
HaliBIpoBigHUKAX. BiacHa Ta
JIOMIIIIKOBA €JIeKTPOIPOBIIHICTh
HaIiBIPOBITHUKIB. 3aJIeXKHICTh ONOPY
HAITiBIPOBiTHUKIB BiJl TEMIIEpaTypH.
EnexTpoHHO-1ipKOBHiA Mepexi.
HaniBrnpoBiTHUKOBHI Ti0I.

MarHiTHe nmoJie, eJIeKTPOMarHiTHa

JIOMIIIIKOBA IMPOBIAHICTh
HAaITiBIPOBITHUKIB, €IEKTPOHHA
MPOBIIHICTh METAJIiB, MUCOIIIAIis,
XIMIYHHHA €KBIBAJIEHT, 10H13aIlid,
pexoMOiHallis, Tia3Ma, HeCaMOCTIHHUH 1
CaMOCTIHHMI po3psau, MarHiTHa
inaykis, cuum Ammepa i Jloperna,
MarHiTHa MPOHUKHICTh, €JIEeKTpOMarHiTHa
IHIYKIis, IHAYKIIAHUN CTpyM, MarHiTHUN
notik, EPC iHmykii, enekrpoMartiTHe
mmoJie, CaMOIHAYKIIisA, iIHAyKTUBHiCTh, EPC
CaMOIHAYKIIil, eHepris MarHiTHOTO MOJIS.

IneanizoBaHi MoaeJti: TOUKOBHMA
3apsij, HECKIHYeHHA PiBHOMipHO
3apspKeHa IUIOIMIMHA.

3aKoHM, NPHHIMIIA, TPABHJIA,
rimore3u: 3aKOHU 30€pe)KEHHS
eJexTpuaHoro 3apsany, Kynona, Oma (ans
IUISTHKH Ta TOBHOTO €JIEeKTPUYHOT0 KO0JIa),
Jxoyns-Jlenna, AMiepa, e1eKTpoIisy,
€JIEKTPOMArHiTHOT IHAYKIIi1; IPUHLUI
CyTepro3uLlii eNeKTPUYHUX MOJIiB;
IpaBuJiia CBepJUIMKa (IpaBoro rBUHTA),
niBoi pykw, Jlenmna; rimote3a Ammepa.

Teopii: ocHOBH KJTaCUYHOT
eJIEKTPOHHOI Teopii, Teopii
€JIEKTPOMAarHiTHOTO MOJIsl.

HAIliBIPOBITHUKIB;

e IOPiBHIOBATH BJIACTUBOCTI MarHiTHOI'O
I10JIsI, €JIEKTPOCTATHYHOTO Ta BAXPOBOI'O
eNIEKTPHYHHX TOJIiB;

e pO3B’A3yBaTH:

1) po3paxyHKoOBi 3afadi, 0 BAMAraroTh
3aCTOCYBaHHS (PyHKIIOHAJILHUX
3aJIeXKHOCTE! MiXK OCHOBHUMH
Gbi3MYHAMH BeJTMUMHAMY, Ha:
B3aEMOJIII0 TOYKOBHX 3apsiB
(3acrocyBaHHs 3akoHy KyinoHa);
HaIpyXEHICTh MOJIsI TOYKOBOTO
3apsay, NPOBiAHOT KyJIi, TPHHIIMII
CYIEPIO3HILiT; Jif0 eTeKTPHYHOIO
0JIs1 Ha 3apsi]l; eJIeKTPOEMHICTD
IUIOCKOTO KOHIEHCATOPa, 3’ €THAHHS
KOHJICHCATOPiB, EHEPrilo 3apsHKEHOI0
KOHJIEHCATOpa; pO3paxyHOK
€JIEKTPUYHHEX KM (Y T.4. 3MIIIaHUX
3’€IHaHb MPOBITHHKIB) i3
BHKOPHCTAaHHAM 3aKoHiB OMa;
po6OTY, HOTY)XHICTh Ta TENJIOBY AiI0
€JIEKTPUIHOTO CTPYyMY; IIPOXOKEHHS
€JIEKTPHIHOT 0 CTPYMY Hepes
eJIEKTPOJIITH; BU3HAYEHHS HANPsMY Ta

MOJIyJIsl BEKTOPA MarHiTHOI 1HAYKILH;
cuin Amrnepa, cwin-Jloperna, EPC
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Ha3sBa po3ainy, Temn

3uanus

IIpenmeTHi ymMiHHS Ta cIOCOOH HABYAJIbLHOI
JIAJIBHOCTI

IHAyKIifA.

B3aemogis ctpyMiB. MarHiTHe mnoie.
MarsiTHa iHAYKIiA. 3aKOH AMIiepa.
Cuina Jlopenna.

MarsiTHi BIaCTUBOCTI pEYOBHH.
MarsiTHa IPOHHUKHICTb.
DepoMarHeTUKHU.

MarnitHu#t noTik. SBuiie
eJIEKTPOMAarHiTHO1 IHAYKIi1l. 3aKOH
elleKTpoMarHiTHOI iHaykmii. [IpaBuno
Jlenna. SIBuine caMoOiHyKIIii.
IanykTuBHiCTh. EHEprisi MardiTHOro
noJIsl.

IIpakTH4He 3aCTOCYBAaHHSA TEOPii:
BUKOPHUCTaHHS €JIEKTPOCTATUIHOTO
3aXHUCTY, 130JIATOPIB Ta MPOBITHHUKIB,
KOHJICHCATOPIB, J1ii €IeKTPUIHOTO CTPyMY,
3aKOHIB CTPYMY ISl PO3paxyHKy
EJIEKTPUIHHX KiJl, EJIeKTPOIIi3y, IJIa3MHU B
TEXHII, BUIIB CAMOCTIfHOT'O po3psmy,
PYXY €JIeKTPUIHHX 3apsiiiB B
eJIEKTPUYHOMY 1 MarHiTHOMY TOJISIX,
MAarHiTHUX BIIACTHBOCTEH peYOBUHHU
TOIO; IPUHIIMII Jii BUMiIPIOBAJIBHUX
MpUJIaiB Ta TEXHIYHUX MPUCTPOIB:
€JIEKTPOCKOII, eJIEKTPOMETP, KOHIEHCATOpP,
JoKepena cTpyMy (aKkymyJisiTop,
rajbBaHIYHUN €JIEeMEHT, TeHepaTop),
eJIEKTPOBUMIpIOBAIIbHI TIPUTIAAN
(ammepmeTp, BOJITMETP), CIIOKUBaYi
CTpyMy (IABUT'YHH, PE3HCTOD,
eJIeKTpOHAarpiBaIbHI MPUJIaIH, IJIaBKi
3aro0iHUKH, PEOCTATH ), EIEKTPOHHO-
poMeHeBa TpyOKa, HalliBIIPOBIIHUKOBI
NpUJIaJH, eJIeKTPOMarHiTi, rydHOMOBEIb,
eJIeKTPOAMHAMIYHUI MiKpOQOH.

IHAYKIIi B pyXOMUX MPOBIIHAKAX, HA
3aKOH eJIEKTPOMarHiTHoOl iHIyKii,
EPC camoinayKIiii, eHeprito
MAareiTHOTO MOJIs POBiTHHUKA 31
CTPyMOM;

2) 3apmadi Ha aHani3 rpa¢iyHOro
300pakeHHs eJIEKTPOCTaTHYHOIO Ta
MarHiTHOTO MOJIiB, 3aCTOCYBAaHHS
3akoHy OMa, 3aJIeXHOCTI OLIOpPY
METaJIeBOrO MPOBIAHUKA Ta
HAIIiBIIPOBiTHHKA BiJ] TEMIIEpaTypH,
BOJIbT-aMIIEpHY XapaKTEPUCTUKY
Aiona;

3) 3amaui, siKi mepenbavarTh 0O6poOKy Ta
aHaJIi3 pe3yJIbTaTiB €KCIIEpPUMEHTY,
mokazaHux Ha Goto abo
CXEMaTUYHOMY PHCYHKY;

4) koM0OiHOBaHi 3amaui, 1
pO3B’SI3yBaHHS SAKHX
BHUKOPHCTOBYIOTBCS MTOHATTS i
3aKOHOMIPHOCTI 3 MEXaHIKH,
MOJIEKYJISIPHOT (i3UKH Ta
eJIEKTPOMHAMIKH;

e CKJIaJaTH IUIaH BUKOHAHHS

eKCIIEpUMEHTIB, pOOOTH 3

BHMIpIOBAJIbHUMH MPUIAaMHU Ta

IPHUCTPOSMH, 30KpeMd enempocxomm,/
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Ha3sBa po3ainy, Temn

3Hanus

IIpeaMeTHi yMiHHS Ta cCIOCOOH HABYAJILHON

MiSJILHOCTI

€JIEKTPOMETPOM, KOH/IEHCATOPaMH,
JDKepeJlaMi CTpyMy, IepeTBOPIOBa4aMu
CTpyMY, PAJIaZaMHU JJIs BUMIPIOBAHHS
XapaKTEePUCTHK CTPYMY, CIIOXKHMBa4YaMH
CTpyMY, €JIEKTPOMarHiToM, COJIEHOIIOM;
pOOHTH y3arajgbHEHHs 1010 HOCIiB
€JIEKTPUYHOTO 3apsAy B PI3HUX
CepeIOBHIIaX; MarHiTHUX BIACTHBOCTEH
PI3HUX PEYOBHH.

KOJIMBAHHA 1 XBWJII. OIITUKA

MexaniuHi KOJHBaHHS | XBHJIi.
KonuBanbuuii pyx. BinbHi MexaHi4Hi
KoJuBaHHs. ["apMOHIYHI KOJIMBAHHS.
3MileHHs, aMIUTITYJa, Iepiojl, 4acToTa
i ha3a rapMOHIYHHX KOJIUBAHb.
KonuBaHHS BaHTaXy Ha MPYXHHI.
MareMaTHYHUN MasSTHHK, TEPioj
KOJINBaHb MaTEMAaTHYHOI'0 MasiTHUKA.
[TepeTBOpeHHS eHeprii mpu
rapMOHIYHHX KOJIMBaHHSIX. Bumyieni
MeXaHIYHI KOJIMBaHHs. SIBuIle
pE30HaHCYy.

[TomwupeHHs KOJMBaHb y MPYXHUX
cepenopuinax. [lonepeuni Ta
103/I0BXHI XBHIIi. JIOBXKHHA XBHUJII.
3B 130K MK JOBXXHHOKO XBHIII,

SIBuma i mpouecH: KOJIMBaHHS Tijia Ha
HUTIi Ta MPYXHUHI, pe30HAHC, OIITUPEHHS
KOJIMBaHb y MPOCTOPi, BiIOWBAHHS XBHJIb,
NpSIMOJTiHIHE OIIUPEeHHS CBITIA B
OJTHOPITHOMY CEepEeOBHILi, yTBOPEHHS
TiHi Ta MiBTiHi, MICSYHI Ta COHAYHI
3aTeMHEHHS, 3aJIOMJICHHS CBITJIa HAa MEXi
IBOX CepeIOBHII, CKIHUEHHICTb
HIBHAKOCTI MOIIMPEHHS CBITINA i
pPamxioXBWJIb TOLIO.

dynaamMeHTaabHI gocaigu: ['. I'epua;
O. Ilonoga ta I'. Mapkosi; I. HetoToHa,

I. ITymtost Ta B. Pentrena.
OCHOBHI MOHATTS: TAPMOHIYHI
KOJIMBAHHS, 3MIIIIEHHs, aMILTITy/a,
nepiof, yactoTa i pa3a, pe3oHaHC,

VYwMmitu:

pO3ITi3HABATH MPOSBH KOJIUBAIBHUX 1
XBHJIbOBHX (30KpeMa CBITJIOBUX ) SBHLI 1
MPOLECIB y MPUPOJIi Ta TX MpaKTHYHE
3aCTOCYBaHHS B TEXHIlll, 30KpemMa
MOIIMPEHHS MOMEPEYHMX i MO3IOBXKHIX
XBWJIb, IPAKTUYHE 3aCTOCYBaHHS 3BYKOBHX
Ta YJIbTPa3BYKOBUX XBWJIb Y TEXHilll,
BHKOPHCTAHHS €JIEKTPOMAarHiTHOro
BHMITPOMIHIOBAaHHS Pi3HUX Jiana3oHiB,
3aCTOCYBaHHS SBULI iHTepdepeHuii Ta
noJIsipu3aiii cBiTia, BAKOPUCTAHHS
NMHIHYACTHX CIIEKTPiB;

3aCTOCOBYBATH OCHOBHI [TOHATTS Ta
3aKOHU JUIsS KOJMBAIBHOTO PyXY 1
XBHJIbOBUX NPONEGIB, GOpMyIH A%
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Ha3zBa po3aijiy, Temu

3uauus

IIpeameTHi yMiHHS Ta cIOCOOH HABYAJIBHOL

MIIJILHOCTI

MIBUAKICTIO 11 MOIIUPEHHS Ta NEPiooM

(gacroToro).

3BykoBi XBuJi. [IIBHAKICTB 3BYKY.
I'yunicTb 3ByKy Ta BUCOTa TOHY.
[Hdpa- Ta ynpTpasByKu.

EnexTpomMartiTHi KoJIHBaHHA i
XBHWJIi. BisbHI eleKTpoMarHiTHi
KOJIMBAHHS B KOJIUBAJIBHOMY KOHTYPI.
IlepeTBOpeHHs eHeprii B
KOJIMBAJIbHOMY KOHTYpi. BracHa
4acToTa 1 Nepioj eIeKTPOMarHiTHUX
KOJIUBaHb.

BumyIneHi enekTpuyHi KOJTMBaHHS.
3MiHHUN eNEeKTPUIHHI CTPYM.
['enepaTop 3MiHHOTO CTPYMY.
Enextpu4nmuii pe3oHaHC.

Tpancdhopmarop. [lepenaqa
€JIEKTPOEHEPrii Ha BEeJIUKi BiJCTaHi.

EnextpomarsitHe nose.
EnexTpomartiTHi XBHJIi Ta IIBUAKICTD
ix nomupenHs. [lkana

€JIEKTPOMAarHiTHUX XBUJIb. BiracTuBoCTI

€JIeKTPOMAarHiTHOrO BUIMPOMIHIOBaHHS
PI3HHX Jiana3oHiB.

OnTuka. [IpsMoniHiHICTD
MOIITMPEHHS CBITJIa B OAHOPIAHOMY
cepenoui. IIIBUaKicTh cBiTNA Ta ii

HonepeyHi Ta MO3OBXHI XBHIIi, TOBXHHA
XBWJIl, IIBUAKICTH 1 TYYHICTh 3BYKY,
BHCOTa TOHY, iH(pa- Ta yIbTpa3BYK,
BUJIbHI Ta BUMYIIIEH1 €JIeKTPOMAarHiTHi
KOJIMBaHHS, KOJIUBAJILHUH KOHTYP,
3MIHHH# CTPYM, pPE€30HAHC,
aBTOKOJIMBAaHHS, aBTOKOJIMBAJIbHA
cucrema, rmepion (4acTora) BiJIbHAX
€JIeKTPOMAarHiTHUX KOJIMBaHb B
€JIEKTPUYHOMY KOHTYPi, €eKTPUYHUH
PE30HAHC, 3MIHHHH €NeKTPUYHHUHA CTPYM,
Koe(iuieHT TpaHcdopMmallii,
€JIeKTPOMAarHiTHI XBHJIi, ONTHYHA CHJIA Ta
¢doKyc JiH3M, TOKa3HUK 3IOMJICHHS;
NOBHE BiZIOMBaHHS, JKepena
KOTE€PEHTHOTO BUIIPOMIHIOBAHHS,
iHTepdepeHis, AudpaKiis, Aucnepcis,
HoJIsIpU3allis CBIiTJIA.

IneanizoBaHi Moaei: MaTeMaTUYHUNA
MasiTHHK, 1I€aJJbHUM KOJHUBAJIbHUM
KOHTYD.

3aKoHH, NPHHIHIK: PIBHAHHS
He3aTyXal4MuX rapMOHIYHUX KOJIUBAHb,
3aKOH NMPSAMOJiHIHHOTO ITOIMUPEHHS CBITJIA
B OJIHOPITHOMY Cepe/I0OBHII],
HE3aJIeXHOCT] MOIUUPEHHS CBITIIOBUX
IY4KiB, 3aKOHHU BiJOMBAaHHS Ta

BU3HAYEeHHS (DI3NYHUX BEIMYMH TaA 1X
OJIMHHIIb; MATEMATHYHI BUPA3H 3aKOHIB;
BU3HAYATH MEXi 3aCTOCYBaHHs 3aKOHIB
reOMeTPUYHOI ONTHKH;

MIOPiBHIOBATH OCOOJIMBOCTI KOJIMBaHb Ta

XBHJIb Pi3HOI IIPUPOJIHU, CIEKTPU

BHIIPOMIHIOBAaHHS Ta IMOTJIMHAHHS;

PO3PI3HATH: NOMEPEYHi Ta MO3A0BXKHI

XBHJTi, BUIIPOMIHIOBAHHS PI13HUX

J1ana3oHiB;

pO3B’s3yBaTH:

1) po3paxyHKOBi 3aJadi, 3aCTOCOBYIOYH
(GYHKIIOHATBHI 3aJIE)KHOCTI MK
OCHOBHUMH (PI3UIHUMH BEIHYNHAMH,
Ha: 3aJIeXKHICTh MEepioAy BIACHUX
KOJIMBaHb BiJl TapaMeTPiB CHCTEMHU;
3aKOH 30epeXeHHs eHeprii B
KOJIMBAJIBHOMY TIPOIIECi; TapMOHIYHI
KOJIMBaHHS, JOBXUHY XBHJIi; 3aKOHU
TeOMETPUYHOI ONITUKHU, GOPMYITY
TOHKOI JIiH3H; iHTepepeHIio Ta
Iupakiito CBITIa;

2) 3agadi Ha aHali3 rpadikiB
He3aTyXalo4dux (FrapMOHIYHUX) Ta
3aTyXalOuhX KOJIMBaHb, 3aI€XHOCTI
aMILTITY 1M BAMYIIEHAX KOJIHUBAHb Bifl
YacTOTH 30BHIMIHROI NEPIOAUIHO
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Hazsa po3aiiy, Temu

3HAHHSA

IIpeameTHi yMiHHS Ta CIOCOOM HABYAJIbHOI
AIAJIBHOCTI

BUMIipIOBaHHSI.

3aKkoHM BiOMBAHHS CBITJIA.
[TobynoBa 300paXkeHb, Ki Ja€ MIOCKe
J3epKaJIo.

3aKoHU 3aJIOMJICHHS CBITJIA.
AOGcomoTHMH 1 BITHOCHUH NTOKa3HUKH
3asiomsieHHs. [loBHe BinOMBaHHS.

Jlinza. OnTuyHa cUJia JIiH3H.
®opmyina Tonkoi iiH3n. [loGynoBa
300paxkeHb, SIKi Ja€ TOHKA JIiH3a.

InTepdepenis cpitna ta ii
IpaKTAYHE 3aCTOCYBaHHS.

Hudpakiis citia. ludpakiiiai
I'PaTKU Ta IX BUKOPUCTAHHSA IS
BU3HAYEHHS JIOBXXHUHHU CBITIIOBOI XBHIII.

Hucnepcis ceitna. HenepepBHuii i
miHigaTuit cnektpu. CrieKTpanbHAH
aHai3.

[Tonsipusarnis cBiTia.

3aJIOMJICHHSI XBUJIb, yMOBH BUHUKHEHHSI
iHTepPepeHiHHOr0 MaKCUMYMY Ta
MiHiMyMYy; puHIHAI [ folireHca.

Teopii:

OCHOBH T€Opii eIEKTPOMArHiTHOT'O MOJIA.
IIpakTHYHe 3aCTOCYBaHHS TeOPii:
nepeaayva elIeKTpUYHOI eHeprii Ha
BiJICTaHb, nepegava iHpopMmarrii 3a
JIOTIOMOTOI0 €JIEKTPOMArHiTHUX XBHJIb,
paiooKailisi, BAKOPUCTAHHS
€JIEKTPOMAarHiTHOro BUIMPOMiHIOBAaHHS
Pi3HUX Jiana3oHiB, 3aCTOCYBAHHS SIBHII]
iHTepdepeH1ii Ta noysipu3amii cBiTiIa,
BUKOPHCTAHHS JIIHIHYATUX CIEKTPiB,
CIEKTpaJIbHUN aHai3;

IPUHIUI Aii BUMipIOBAJIHUX MPHIIALIB Ta
TEXHIYHUX MPUCTPOIB: reHepaTop Ha
TPaH3UCTOP1, FTEHEPATOP 3MIHHOTO
CTpyMYy, TpaHCHOpMAaTOp, HAUTTPOCTIIIA I
panionpuiiMad, oKyJsipH, poToanapar,
MpOEeKIiHWIA amapar, JIyna, MiKpOCKoII,
CBITJIOBOJI, CIIEKTPOCKOTII.

CHJTH, 300pa)KEeHHS X0y CBITJIOBUX
IIPOMEHIB Ha MEXi ABOX IIPO30PHX
cepenoBHUII; 300paXKeHb, OTPUMaHUX
3a JOMOMOTOO0 TUIOCKOTO J13epKaja Ta
TOHKOI JIIH3H;

3) xomOiHOBaHi 3a1a4i, IS
PO3B’sI3yBaHHS SAKHUX
BUKOPHCTOBYFOTHCS IOHATTS 1
3aKOHOMIPHOCTI Pi3HUX PO3ILIIB
¢bi3uky;

4) 3amaui, sKi mepenbavaroTh 06poOKy Ta
aHaJli3 pe3yJIbTaTiB eKCIIepUMEHTY,
npeacraBiieHuX Ha GoTo abo
CXeMaTHYHOMY PUCYHKY;

o CKJIAZIaTH TJIaH BUKOHAHHS JOCIiIB Ta
eKCIIEPUMEHTIB, pOOOTH 3
BUMIPIOBAJILHUMHY MPUIaJaMH Ta
PUCTPOAMH, (30KpeMa, TiJIOM Ha HHTILL),
reHepaTopoM Ha TPaH3UCTOPI,
TpaHchopMaTOpoOM, JHKEpesiaMu CBITIA,
IUIOCKHM J3€PKaJIOM, JIiH3010, IPO30pOI0
IUIOCKOMNapalIeNbHOIO IIACTUHOIO,

I paKiiHUMU IpaTKaMH.

KBAHTOBA ®I3UKA. EJEMEHTHU TEOPII BZITHOCHOCTI

EnemenTH Teopii BiTHOCHOCTI.
ITpunnunu (mocrynaTt) Teopii

SIBuMina i npouecH: pyx eIeMeHTapHUX
YaCTUHOK Y MPUCKOPIOBaYaX, BIAKPUTTS

Ywmitu:
o PpO3Mi3HABaTH MPOSIBU KBAaHTOBHX SBHUIIL 1
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Hassa po3ainy, Temu

3HaHuA

IIpeameTHi yMiHHS T2 CIOCO0H HABYAJILHON
MiSJILHOCTI

BimHOCHOCTI ElfHIITElHA.
PensaTuBicTChKUiA 3aKOH JOaBaHHS
IMBUIKOCTeH. B3aeMO3B’ 130K MacH Ta
eHeprii.

CaitnoBi kBanTH. ['inore3a
ITnanka. Ctana [ltanka. KBanTtu cBiTia
(boToHm).

®doToedeKT Ta HOro 3aKOHH.
PiBusans EfiHinTelina niis
dboToedekTy. 3acToCyBaHHS
¢doToedexTy B TEXHIIL.

Tuck cBitna. locnia Jlebenena.

ATOM Ta aTOMHE SIAPO.

Hocnin Pesepdopna. Snepna
Mozeb aroMa. KBaHTOB1 mocTynaru
Bopa. BunpominioBaHHS Ta
MOTJIMHAHHS CBITJIa aTOMOM.
YTBOpEeHHS JIiHIHYAacTOro CIeKTpa.
Jlazep.

Cknag sigpa atoma. [3oTonu.
Enepris 3B 3Ky aTOMHHX sifep. JnepHi
peaxkuii. [Toxin simep ypany. SnepHuii
peaktop. TepmosiiepHa peakiis.

PanioakTuBHICTE. Anbba-, Oera-,
raMma-BUIIPOMiHIOBaHHs. MeTonu
peecTpallii i0HI3yH040ro
BUIMIPOMiIHIOBaHHSL.

CTHEKTPaJIBHUX JIiHIH, PalioaKTHBHOCTI,
i30TOIH, BTpaTa MeTaJlaMy HEraTUBHOTO
3apsly TP ONPOMIHEHH1 CBITIIOM,
3aJIEXKHICTh eHeprii (OTOeTEeKTPOHIB BiJ
9aCTOTH CBITJIa i HE3aJIEXKHICTh BiJ] HOTO
IHTEHCHBHOCTI, T paKiis GOTOHIB Ta
€JIEKTPOHIB.

®dyHaaMeHTAJbHI JOCTIAN:
A. Cronerosa; I1. JIeObenena;
E. Pezepdopna; A. bekkepens.

OcHoBHI MOHATTHA: KBAHTHU CBITJIA
(dotonm), hporoedekt, yepBoHa Mexa
doToedekTy, THCK CBITNIa, 130TOMH,
palioaKTHBHICTB, aib(a- i 6eTa-4aCTUHKH,
raMMa-BUIIPOMiHIOBaHHS, KBAHTOBHH
XapakTep BUITPOMIHIOBaHHS 1 MOTJIMHAHHS
CBITJIa aTOMaMH, 1HIyKOBaHe
BHITPOMIHIOBAHHS, IPOTOH, HEUTPOH,
SIIEpHI CHJIM, pallOaKTUBHUH po3mnaf,
NepioJl HamiBpO3Mady; eHepris 3B’ A3Ky
aTOMHHX sifiep, AedeKT Mac,
E€HepreTHYHHUIA BUXIJ SIIEPHUX peaKiii,
JTAHIIOTOBA SIIepHA peaKilis, KpUTUIHA
maca.
IneasizoBaHi Mojei: NIaHeTapHa
MoOJIeJIb aTOMa, TPOTOHHO-HEUTPOHHA
MOJIeJTb Spa.

IPOIIECIiB Y MPUPOJIL Ta IX IPAKTUYHE
3aCTOCYBaHHS B TEXHIII, 30KkpeMa (aKTiB,
1[0 MiATBEPIKYIOTh BACHOBKH CITEIiaJIbHOL
Teopii BIIHOCHOCTI; SIBUII, IO
HiATBEPDKYIOTh KOPITYCKYJISIPHO-
XBUJILOBHIA JIyali3M BJIaCTHBOCTEH CBITJIa;
BHKOPHCTaHHS 3aKOHIB (oToe(eKTy B
TEXHIIll, METO/IIB CIIOCTEPEXXEHHS 1
peecTpanii MikpO4acTHHOK;

e 3aCTOCOBYBATH OCHOBHI IOHSTTS T4 3aKOHH
crenianbHoi Teopil BIHOCHOCTI, Teopii
¢doroedexTy, Teopii OynoBu aToMa Ta AIpa,
bopmyu 1715 BU3HaYeHHS (i3UYHAX
BEJIMYMH Ta iX OJMHHUIIb; MATEMaTUYHI
BHpa3d 3aKOHIB;

e PO3PI3HATH: BUIM CIIEKTPIB,
PaIioaKTUBHOCTI,

e IOPIBHIOBATH OCOOJIMBOCTI TPEKiB
MiKpOYaCTHHOK Y €JIEKTPUIHOMY 1
MAarHiTHOMY TIOJISIX; YTBOPEHHS P13HUX
BHJIiB CIIEKTPIB, 3arajibHi 0COOIMBOCTI
TPOIIECIB, 1110 BiIOYBaIOThLCS NPH
PamgioaKTHBHOMY pO3Maii siaep, yMOBH
BUHUKHEHHS JIAHIFOTOBOI Ta TEPMOSIAEPHUX
peakiiiii; npupoay anbda-, 6era-, raMmma-

BHIIPOMiHIOBaHb; /

e PpO3B’SI3yBaTHU: /
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Ha3zBa po3aiay, Temu

3HaHHA

IIpeamMeTHi yMiHHA Ta COCOOH HABYAJILHOI

NiJIBLHOCTI

3aKoHH, NPHHLMIIH, TiNOTE3H:
MIOCTYJIaTH Teopil BITHOCHOCTI, 3aKOH
3B’SI3KY MiX MacolO Ta eHepri€ro, 3aKOHU
doroedexTy, piBHsIHHS EliHIITelHA 1U1s
dotoedexTy, kBaHTOBI noctynatu bopa,
3aKOH Paji0aKTUBHOI'O pPO3Iajy, rinore3a
IInanka.

Teopii: ocHOBH crieniabHOI Teopii
BITHOCHOCTI, Teopii poToedexTy,
KOPITYCKYJIIPHO-XBUJILOBHUH JyaizM,
Teopii Oy/10BU aToma Ta spa.
IIpakTH4YHe 32CTOCYBaAHHS Teopii:
3actocyBaHHs hoToedekTy, Oymosa i
BJIACTUBOCTI aTOMHHUX STIEpP, NOSICHEHHS
JHIHYAaCTUX CIIEKTPIB BUIPOMiIHIOBAHHS
Ta MOTJIMHAHHS, 3aCTOCYBaHHSI Jla3epiB,
siiepHa eHepreTHKa, TPUHLIMI JTii
BHMIipIOBaJIbHUX MPHIIA/IIB Ta TEXHITHHX
IPHUCTPOIB: PoToesnieMeHT, poToperne,
IPHUCTPOIB JUIs peeCTpalii 3apsiIKeHUX
YaCTHHOK, Jia3ep, AAEpPHUNA peaKTop.

)

2)

PO3paxyHKOBI 3a/1a4i, 3aCTOCOBYIOYH
(GYHKI[IOHATBHI 3aJI€XHOCTI MIXK
OCHOBHUMH (Di3MYHMMH BEJIMYMHAMH,
Ha: PEJIATHBICTCHKUM 3aKOH J0AaBaHHs
HMIBHAKOCTEH, 3aCTOCYBaHHS (GOpMY.I
3B’SI3KYy MiX Macolo, iMITyJIbCOM Ta
€HEPri€ro; 3aCTOCYBaHHs KBAaHTOBUX
nocrtynatiB bopa o npouecis
BUITPOMiIHIOBaHHS Ta MOTJIMHAHHS
eHepril aToOMOM; 3aCTOCYBaHHS
piBHsHHS EffHIITeliHA 7151
¢doroedekTy, ckilaaHHs piBHIHb
AJIEPHUX peaKiliii Ha OCHOBI 3aKOHIB
30epeXkeHHs; pO3paxyHoK AedeKTy Mac,
eHeprii 3B’s3Ky aTOMHUX 7ep,
€HePreTHYHOT0 BUXOAY SIIEpHUX
peaxiliif; 3aCTOCYyBaHHS 3aKOHIB
36epeXXeHHs IMITYJIbCY Ta €Heprii 10
OIKUCY 3iITKHEHb MIKPOYACTUHOK;
3aCTOCYBaHHS 3aKOHY pa/liloaKTUBHOI'O
po3nany, BU3Ha4EeHHS Mepioxy
HamiBpo3Mmazry;

3aja4i Ha aHaJi3 rpadikiB 3MiHH
KUJIBKOCTI pafioaKTUBHUX siIep i3
4acoM, EHEpreTHIHUX Aiarpam
MIOrJIMHAHHS T4 BUIIPOMIHIOBaHHS
CBITIIA; ik
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Ha3zBa po3ainy, Temu

3HanHdA

IIpeagMeTHi yMiHHSA Ta CIOCOOM HABYAJIbHOT
JiAJIBHOCTI

1)3anaui, siki nependa4ar0Th 00OpOOICHHS Ta
aHaJji3 pe3yJbTaTiB eKCIIEPUMEHTY, TOKA3aHUX
Ha $oTO 200 CXEMaTHYHOMY PHUCYHKY,
30KpeMa 100 BU3HAYCHHS XapaKTEePHCTUK
eJIeMEeHTapHUX YaCTHHOK a0o sep 3a
¢doTo3HIMKaMH 1X TpeKiB (30KpeMa B
MarHiTHOMY I0JIi);

e CKJIQ[ATH IUIaH BUKOHAHHA JOCIIAIB Ta
eKCIIEPUMEHTIB, pOOOTH 3
BUMIipIOBAJIbHUMY NPUJIAJIaMH Ta
IPUCTPOSIMH, 30KpeMa (poToereMeHTa,
doToperne;

e POOWTH y3arajabHEHHs IOAO BIACTHBOCTEH
PEYOBHHH Ta TOJISL.

JupekTop nenaprameHTy

10.T. KoHoHenko
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