o 3ATBEPIXXEHO
Haka3 MiHicTepCTBa OCBITH 1 HAYKH Y KpaiHu
in 416 066 2018p.Ne 696

ITPOTPAMA
3OBHIHIHbOI'O HE3AJIEXKHOT'O OIITHIOBAHHS
pe3yabTaTiB HaBYaHHsa 3 ®PI3UKU,
3400yTHX Ha OCHOBi MOBHOT 3arajibHOI CepeAHbOT OCBITH |

‘ - IoscHioBanbHA 3aMHCKa _
IIporpamy 30BHIIIHBOrO HE3aJIEXKHOTO OLLIHIOBAHHS 3 (hi3UKH YKIIAJEHO HA OCHOBI YHHHUX HABYAILHUX IPOrpam: ‘
3 disuku A 7-9 knaciB 3aknafiiB 3aranpHOi CepenHbol OCBITH, 3aTBEPIPKEHOT Haka3zoM MiHicTepcTBa OCBITH 1 HayKH

‘'Vkpainu Ne 804 iz 07.06.2017 p. Ta HaB4anpHuX mporpam mias 10-11 kiaciB 3akiajfiB 3araibHOI CepeaHBOI OCBITH 3 (i3HKH
(piBeHDb CTaHAapTy, IPOGLILHHIIN piBEHb) aBTOPCHKOTO KOJIEKTHBY Tifl KepiBHHLITBOM JIokTeBa B.M., 3 isuku i actponoMil (piBeHb
CTaHAApTy, NPOdiNpHUIT piBeHb) aBTOPCHKOrO KOJIEKTHBY Mij kepiBHULTBOM Jlsmenka O.1., 3aTBepakenux Haka3oM MiHicTepcTBa
ocBiTH i HaykH Ykpainu 24.11.2017 Ne 1539 «IIpo Haganus rpudpy MOH HaByanbHMM mporpaMam 3 Gpi3uKH i acTpoHOMIT ISl yYHIB
10-11 xnaciB Ta noNbCHLKOT MOBH IS y4HIB-5-9 Ta 10-11 kiaciB 3aKiafiB 3araibHOI CEpeHBOT OCBITH». |

Marepian nporpamMu 30BHIIIHBOIO HE3aJIEKHOTO OL[IHIOBAHHS 3 (hi3UKH IOAIIEHO HA I1’ITh TEMAaTHUHKMX OJI0KIB: “MexaHika”,
“MonekynsipHa ¢i3uka Ta TepMOIHHAMIKA”, “EJIeKTpOL[I/IHaMiKa”, “KonuBanns i xBuii. Ontuka”, “EneMeHTH Teopil BiZTHOCHOCTI.
KBanrosa ¢i3uka”, gKi, B CBOIO uUepry, PO3NOALICHO 3a KJIIOYOBHMH €JIEMEHTAMH 3MIiCTy (i3MYHOro CKIagHHMKa Kypcy «®isuka i
aCTPOHOMIs JJIsI 3aKJIaJliB 3aTAJIBHOI CepeaHbLOI OCBITH.

Merta 30BHILIHBOrO HE3aJIEXHOI'O OLIHIOBAaHHA 3 (i3HKH MOJArac B TOMY, 1100 OLIHMTH HABYAIbHI JOCATHEHHS yYaCHHKIB
30BHIIIHBOT0 HE3AIEKHOTO OLIHIOBAHHS: |

— BCTaHOBJIIOBATH 3B 30K MDX SBUIAMU HABKOJMIIHBOIO CBiTY HAa OCHOBI 3HAHHS 3aKOHIB (i3uku, (yHAaMEHTAIbHUX
(G13MYHMX EKCIIEPHMEHTIB Ta JIab0paTOpHUX (Pi3UYHUX AEMOHCTpAllil i EKCIIEPUMEHTIB;

— 3aCTOCOBYBAaTH OCHOBHI 3aKOHH, ITPaBUJIA, MMOHATTS Ta MPUHIMIH, IO BHBYAIOTHCA B KypCi (Qi3HKH 3aKiaiB 3arajbHOI
CepeHbOI OCBITH;



— BU3HA4YaTH 3arajbHI PUCHU i CYTTEBI BiIMIHHOCTI 3MiCTy (i3HYHHX SBHII Ta MPOLECIB, MEXIi 3aCTOCYBaHHs (izMuHHX
3aKOHIB; ’ '

— BUKOPHCTOBYBATH TEOPETHYHI 3HAHHS Ul PO3B'A3yBaHHsA 3a/ad Pi3HOTO THOY (SKiCHMX, pO3PaxyHKOBHX, rpadiuux,
eKCIIepUMEHTaJIbHUX, KOMOIHOBaHHUX TOIIIO);

— CKJIa[aTd IUIaH NPAKTUYHUX Al 100 BUKOHAHHS EKCIMEPUMEHTY, KOPHUCTYBATHCS BHMIPIOBATBHUMH IPHJIAJAMHU,,
00aqHAaHHAM, 0OpOOIATH Pe3yIbTaTH JOCHiKEHHS, Y TOMY YHMCII 3 ypaXyBaHHAM MOXHOOK, pOOUTH BUCHOBKH IOAO OTPUMAaHHX
pe3yJIbTAaTIB;

— MOSICHIOBATH NMPUHIMUI A1 IPOCTUX IIPUCTPOIB, MEXaHi3MiB.Ta BUMIPIOBAJIBHUX MPUIALiB 3 (i3MUHOI TOUKH 30DY;

— aHaJI3yBaTU rpadiku 3aeHOCTeH MiX Gi3HYHUMHU BEJTHYMHAMU, POOUTH BUCHOBKHY;

— NPaBUJIbHO BU3HAYATU Ta BUKOPUCTOBYBATH OAMHUL (Di3HUHHUX BEIHYHH.

Pesynomamu naguans, wo cniegioHocamvcs 3 eumozamu Jlepicasnozo cmandapmy ma
ba3oBuii 3MicT HaBYAJBHOTO - HA84anobHUXx npozpam
mMarepiajay - 3HAHHEBUI KOMNOHEHM HianvHicHU KOMNOHEHm
MEXAHIKA

OcHoBH KiHeMaTHKH. MexaHIYHUH 3HAaTH, OSICHIOBATH 1 MPAKTUYIHO e PO3Mi3HABATH MPOSBU MEXAHIYHHMX SABHII i
pyx. Cuctema Biamiky. BigHocHICTB 3aCTOCOBYBATH: HpOLECiB y MPUPOI Ta MPUKIIAAH X
pyxy. MarepianbHa Touka. Tpaekropis. SBuma i npouecu: pyx, iHepuis, IPaKTUIHOTO 3aCTOCYBaHHS B TEXHII,
lnsax 1 nepemimenss. [1IBUAKICTS. BIJIbHE MAiHHS TiJ, B3acMOJis TiJI, e 3aCTOCOBYBAaTH OCHOBHI MOHATTS Ta
JlonaBaHHS MIBUAKOCTEH. nedopmaris, miIaBaHHS TiJT TOIIO. 3aKOHU, IPUHLIMIH, PaBUJIa MEXaHIKH,

HepiBHomipHuit pyx. Cepenns i ®dyHaaMeHTANbHI KoCHinH: bopMyiu 11 BU3HAUCHHS Qi3MIHUX
MUTTEBA IMBUIKOCTI. PiBHOMIpHUH i Apximena, Toppiuenni, B. [Tackans, BEJIMYMH Ta 1X OJUHHUIb, MAaTEMAaTHYHI
PIBHOIIPUCKOPEHUH pyXH. _ . lamines, I'. KaBenauta. BHPAa3M 3aKOHIB 1 3aKOHOMIPHOCTEH
HpncxopeHHﬂ. ['padixu 32.UIe)KHOCTi OCHOBHI HOHATTSI: MEXaH{IHUH PyX, MEXaHIKH; . .
KIHEMaTHYHHX BEJIMHMH Bill 4acy y cHCcTeMa BiUTiKy, MaTepialbHa TouKa, *  BH3HAYATH MEXi 3aCTOCYBAHH 3aKOH{B
PIBHOMIPHOMY i PIBHOIIPHCKOPEHOMY | tpackTopis, KOOPAMHATA, IEPEMilEHHs, MeXaHiKH; '
pyxax. . LTSIX, IUBUAKICTH, IPUCKOPEHHS, iHepiis, | * PO3PISHATH BUIH MEXaHIYHOIO PyXY;




ba3zoBuii 3MicT HABYAJLHOIO
MaTepiaay

Pesynomamu. Haguanns, w0 cniegioHocamucs 3 eumozamu Jlepacaenozo cmanoapmy ma
HABYANIbHUX NPOSPaM '

3nauneeull komnonenm

MisnvHicHui KoMnoOHeHm

PiBHOMipHU# pyx 1o koiy. [Tepion i
yacTtoTa. JliHiliHa | KyTOBa IIBHUAKOCTI.
JloLieHTpoBe MPUCKOPEHHS.

OcnoBu tuHamiku. [Tepuinii 3akoH
Hrrorona. [neprianbHi cucteMu
Bijiky. [IpuHIMI BiTHOCHOCTI
[anines.

B3aemonis Tin. Maca. Cuia.
Honasanns cuin. JIpyruii 3aKoH
HeroTona. Tpertiii 3axon HeloToHa.

I"paBiTauifitni cuiau. 3akoH
BCECBITHHOT'O TSKiHHS. CHila TAXKIHHS.
Pyx Tina mig mi€lo cuimu TSOKIHHSL.

Bara tima. HeBaromicts. Pyx
IMITYYHUX CyNyTHHKIB. [Tepina
KOCMIYHA BUIKICTb.

Cunu npyxHocti. 3axoH I'yka.

Cunu tepts. KoedinieHT Teprts.

MowmeHT cuiiu. YMOBH piBHOBaru
Tina. Buau piBHOBaru.

3akoHHu 30epeskeHHs1 B MeXaHill. -
IMmnynec Tisa. 3akoH 30epexeHHs
iMmnynecy. PeakTuBHMI pyX.

MexaniuHa po6ota. Kinernuna ta
NOTEHIIaJIbHA SHEprisl. 3aKOH

IHEepTHICTh, Maca, CHJIa, Bara, MOMEHT
CHJIU, TUCK, IMITYJIbC, MEXaHI4YHa poboTa,
NOTYXHICTh, KOe(illiEHT KOPHUCHOT Jii,
KIHETUYHA Ta MOTEHIiaJIbHA eHepris,
nepios 1 YacToTa.
IneanizoBaHi Mogei: MarepiaibpHa
TOYKa, 3aMKHEHa CHCTeMa.. -
3aKOHH, IPHHLUHIIA: 3aKOHOMIPHOCTI
KiHeMaTHKH; 3aKOHH AriHaMiku HbroToHa;
3aKOHH 30epeXXxeHHs IMITYJIbCY # eHeprii,
BCECBITHBOrO TsDKiHHSA, ['yka, [Tackans,
Apximesia; YMOBHY piBHOBAr Ta ljiaBaHHA
TUT; IpUHUKN: BifHOCHOCTI ["anines.”
Teopii: 0CHOBU KJIaCHYHOI MEXaHIKH
IIpakTH4YHe 3acTOCYBaHHS
TEOPeTHYHOro MaTepialy: po3B’A3aHHS
OCHOBHOI 3a/1a4l MEeXaHiKu, pyX TiJ Mmij
Ji€ro omHiel abo KiNBKOX CHII;, BIIbHE
MaJiHHS; PyX TPaHCIOPTY, CHApPS/IiB,
TJIaHET, INTYYHUX CYIyTHUKIB; piBHOBaru
ti1, KKJI npoctux MexaHi3miB, nepenaya
THCKY pilMHaMH Ta ra3aM, IJIaBaHHS TiJl,
NPUHINI A1l BUMIPIOBAJILHUX MIPUJIAIiB Ta
TEXHIYHMX IPUCTPOIB: TEPE3H,

e PO3B’s3yBaTu:

1) = po3paxyHKOBi 3a7a4yi Ha BUKOPUCTaHHS
GopMyIT IpsAMOJIiHIHHOro piBHOMIPHOTO Ta
PIBHO3MIHHOTO pYyXiB, CEpEAHBOI Ta MUTTEBOL
MIBUAKOCTI HEPIBHOMIPHOTO PYXY,
PIBHOMIPHOrO pyxy HO KOJIy, pyXy Tijla Iif
Ii€10 NOCTIHHOT CHJIM TSOKIHHSA: PIBHOMIDHUH
Ta piBHONIPUCKOPEHU# NPAMONiHIIHI pyXy;
BiIHOCHMI pyX; PIBHOMIpHHI PyX MO KOJY;
PYX TiJ mij ai€ero oaHiel abo KIMBKOX CHII, pyX
3B’S3aHUX TLJ1; YMOBU PiBHOBAru Ta MJIaBaHHs

_TiI; BCECBITHE TsHKIHHS, 3akoHH HbIOoTOHA,

I'yka, Iackans, ApxiMena; 30epeKeHHs
iMIyJibCy i eHeprii;

2) 3amavi Ha aHayi3 rpadikiB pyxy Tif i
BUM3HAYEHHS 32 HUMH HOTO TTapaMeTpiB,

. 100y 10By rpadika 3MiHH OHIET
BEJIMYMHH 32 rpadikoM 1HILO;

3) 3apgaui, ski nependadaloTs 00poOKyY Ta
aHaJli3 pe3yJbTaTiB eKCIIEPUMEHTY,
300paxkeHNX Ha ¢oTo abo
CXEMaTHYHOMY PHCYHKY;

4) xombiHOBaHi 3an1a4i, A
PO3B’A3yBaHHS SIKUX
BHKOPHUCTOBYFOTBCSI MOHSTTS 1




ba3oBwuii 3MicT HABYAJILHOID
MarTepiajay

Pesynemamu naguanns, wo cniegionocamocs 3 eumozamu [lepacaenozo cmanoapmy ma
HABUANbHUX NPOSPaM

3nannesun komnonenm

JisnoHicHUY KOMNOHEHM

30epexeHHs eHeprii B MeXaHiYHIX
nponecax. [lotyxunicts. Koedinient
xopucHoi aii. [Ipocti MexaHizmMu

EnemeHnTH MexaHiKHM PiAMH Ta
rasziB. Tuck. 3akon ITackans nis pinuH
Ta rasiB. AtMmocepuunii Thck. Tuck
HEpYyXOMoi piJIMHH Ha THO 1 CTIHKH
MOCYIUHU. ApXiMeZoBa cuja. YMoBa
IJIaBaHHS TiJI.

AUHAMOMETP, CTpobocKoI, bapoMeTp,

MaHOMETp, KyJIbKOBUH MIJUIMIHUK, HACOC,

BaX1JIb, CIIONyYeH1 MOCYANHH, OJIOKH,
NOXHJja IUIOIIMHA, BOAOMPOBII, O3,
TiipaBlivHU Ipec, HACOCH

~ 3aKOHOMIPHOCTI 3 KUJIBKOX PO3/1IiB
MeXaHIKH;

MOJIEKYJIAPHA ®I3UKA 1 TEPMOANHAMIKA

OcHOBH MOJIEKY/ISIpHO-
KiHeTH4YHOI Teopil. OCHOBHI
HOJIOXKEHHS MOJIEKY/IIPHO-KIHETUYHOT -
Teopii Ta ix AOCIiJHE OOIPYHTYBaHHS.
Maca i po3mip moneky. Crana
ABorazapo. CepenHs KBagpaTH4iHa
LIBUJKICTH TEILIOBOTO PyXY MOJIEKYJI.

Ineanvuuii ra3. OCHOBHE PiBHSHHS
MOJICKYJISIPHO-KIHETHYHOI Teopii
izeanpHOrO razy. Temnepartypa Ta i1
BuMiproBaHHs. [1lkana abcomoTHEX -
TeMIleparTyp. o

PiBHSIHHS cTaHy i1eaqbHOTO rasy.
I3onpouecu B razax. - .

3HaTH, OACHIOBATH i HpaKTI/I‘-IHO
3aCTOCOBYBATH:’ ‘ L

SIBuma i npouecu: 6p0yH113c51<H1/1
pyX, audy3is, CTHCHEHHS Ta3iB, THCK
rasiB, IPOILIECH TEIJIOOOMIHY
(TeTIONPOBIIHICTh, KOHBEKIIIA,
BUIIPOMIHIOBAHHS ), BCTAHOBJIEHHS
TEIJIOBOI piBHOBAru, HeoOOPOTHICTh
TEIUIOBUX SIBHIIl, arperaTHi MepeTBOPEHHS
pevoBuHH, NehopMallis TBEpIUX Ti,
3MOYYBaHHS, KalliJSIPHI SBHIIA TOIIO.

dyngameHnTaabHi gocaian: P. Boitns,
E. Mapiorra, XK. IlHapns, XK. Ieit-
Jlroccaka.

PO3IIi3HABATH IPOSBU TEIIOBUX SIBUIL i
IpoTieciB Y IPUPOI Ta X MPaKTHYHE
3aCTOCYBaHHS B TEXHilll, 30KpeMa

UG y3ii, BAKOPUCTaHHS CTHCHEHOTO
rasy, 3MiH{ BHYTPIiLIHbOI eHeprii
(arperaTHOro cTaHy pe4OBUHU ), BH/IIB
TerI000MiHY, ABUIIA 3MOYYBaHH Ta
KamniJasgpHOCTI, pi3HUX BUIIB Aedopmarii,
BJIACTHBOCTEM KPUCTANIB Ta IHUINX
MaTepialiB y TeXHili i npupoai,
CTBOPEHHS MaTepialiB 13 3aJaHUMH
BJIACTHBOCTSIMH, 3aCTOCYBaHHS TEIIJIOBUX
JABUIYHIB HA TPAHCIIOPTi, B €HEPreTHi, y
CLIbCHKOMY TOCIOAApCTBI, METOIU




BazoBuii 3MicT HaBYaJbLHOIO
MaTepiaJjy

Pesynomamu nasuanns, wo cnisgionocamoecs 3 eumozamu Jlepaxcasernoco cmanoapmy ma
s HABYANbHUX NPOZPAaM

3HAHHEGUU KOMNOHEHM

JisanvHicHul KOMNOHeHm

OcHoBH TepMOIHHAMIKH.
Tennosuit pyx. BHyTpiluHs eHepris Ta
cnoco6u ii 3MiHM. KijbKICTB TEIIOTH.
ITuTOoMa TEmIOEMHICTh PEYOBHHH.
Po6oTa B TepMoanHamiIli. 3aKoH |
30epexeHHs €HEPTil B TeIIOBUX
npouecax (MeplInid 3aK0H
TEPMOJUHAMIKH ). 3aCTOCYBaHHS
MEPIIOTro 3aKOHY TEPMOJMHAMIKH J10
i3onpouecis. AxgiabaTHuil mporec.

HeobopoTHICTh: TEMIOBUX MPOIECIB.

[puHuun aii TenioBUX ABUTYHIB.
KoedimieHT KOpUCHOT Ail TEMIOBOrO
JBATYHA | #OTO MaKCHMAaJbHE
snavyeHHs. Exostoriuni Hacaiaku il
TEIUIOBUX MAIllUH.

BaacruBocTi rasis, piauH i
TBepAHX Tijl. ITapoyTBOpeHHs
(BUIapoBYBaHHS Ta KHITIHHS).
Konpgencanis. Ilutoma Temnaora
napoytBopeHHsi. Hacmuena ta
HeHacHYeHa Iapa, iXH1 BJIACTHUBOCTI.
BinHocHa BOJIOTICTB MOBITPS Ta il
BUMIPIOBAHHS. 3

I1naByieHHS 1 TBEpAHEHHS TiJI.

OcHOBHI NOHATTA: KIJBKICTh
pe4oBUHH, cTajia ABOTaapo, MOJISpHa
Maca, cepeliHs KBaJpaTH4Ha IBUAKICTh
TEIIOBOTO PyXYy MOJIEKYJI, TEMIIepaTypa,
TUCK, 00’ €M, KOHIIEHTpaLlisl, TyCTHHA,

KIJIBKICTh TEIJIOTH, aiabaTHHIA ITpoIIec,
130mpoItecH, MUTOMA TEMJI0EMHICTh
PEYOBUHH, IUTOMA TEIJIOTA IIABJICHHS,

TCILJIOTA 3ropsAAHHA MaJIMBa, [IOBCPXHEBA .

[IOBEpXHEBUI HATAT, HACHYEHA Ta
HeHacH4eHa I1apa, BiIHOCHA BOJIOTICTh
HOBITpS, TOYKA POCH, KPUCTAIIYH] Ta
amop(Hi Tisia, aHI30TpOIis
MOHOKPHUCTAJIIB, TIPYXHA 1 TJIACTUYHA
nedopmaliii, BUIOBXKEHHS, MEXaHidHa
Hampyra.

IneanizoBani Mmoaei: i1eaqbHUM ras,
i7leaybHa TeI1oBa MalllUHA. .

3aKoHH, NPUHIHNH TA MeKi IXHLOTO
3aCTOCYBAHHSA: OCHOBHE PIBHSIHHS
MOJIEKYJIIPHO-KIHETUHHOT Teopii
| 11eaIbHOT'0- a3y, piBHSIHHS CTaHY

TeII000MiH, poOOTa, BHYTPIIIHS €Hepris,

NMUTOMA TCIJIOTA TIAPOYTBOPEHHSA, MUTOMA

eHepris, CHia IIOBEPXHEBOTO HATATY, . -

npodiTakTHKK 1 00pOTHOH 13
3a0pyHEHHSAM HaBKOJHUIIHBOTO
IIPUPOIHOTO CEPEAOBHINL2;
3aCTOCOBYBATH OCHOBHI ITOHATTS Ta
3aKOHH, IPUHIIUITH, TIpaBUIa
MOJIEKYJISIPHOT (i3UKH Ta TEPMOAUHAMIKH,
bopMynu I BU3HaUeHHS Bi3UYHUX
BEJIMYMH Ta X OJWHHIb; MAaTeMAaTH4H]
BHPAa3H 3aKOHIB MOJIEKYJIIPHOT Gi3UKU Ta
TEPMOJMHAMIKH; _
BH3HAYATH MeXI1 3aCTOCYBaHHS 3aKOHIB

 MOJIEKYJIAPHOT (PI3UKU Ta TEPMOJIUHAMIKH;

PO3PI3HATH: arperaTHi CTaHu peyOBUHHU,
HAaCHYEHY Ta HEHacH4eHy napy,
KpMCTalliuHi Ta aMopdHi Tina;
pPO3B’sA3yBaTH:

1) po3paxyHKOBIi 3a/1a4i, 33CTOCOBYIOUH
(GYHKITIOHATBHI 3aJIE)KHOCTI MIX
OCHOBHUMH (Hi3HYHUMH BEJIMYUHAMU,
Ha: PIBHSHHS MOJIEKYJISIPHO-
KiHETHYHOI Teopii 11eabHOTO razy,
3B’SI3KY MiX Macolo rasy i KiJIbKICTIO
MOJIEKYJI; 3aJIeKHICTh TUCKY a3y Bij
KOHIIEHTPAIlil MOJEKYJI i
TeMIepaTypH; BHYTPIIIHIO EHEPTii0

5




- _
bazoBuii 3mMicT HaBYAABLHOIO
mMarepiajy

Pesynomamu nasuanns, wo .cniggionocamuecs 3 sumozamu Jepicagnozo cmanoapmy ma
HAB4ANbHUX NPO2PAM

3HaHHEBUYU KOMNOHEHM

JisinbHicHUll KOMNOHEeHm

IIutoma Tennora riaBneHHs. Temnora
3TOPSHHS NanuBa. PIBHSHHS TENIOBOTr0O
OayaHCy OISl HAUMPOCTILINX TETIOBUX
NpoIieCiB. :
IToBepxHeBwmit HaTAT pinuH. Cua
NIOBEPXHEBOTO HATATY: 3MOYYBAHHS.
KaninspHi siBuIa. _
Kpucraniyni Ta amopdHi Tina.
MexaHiuH1 BIaCTUBOCTI TBEPANX TLII.
Bunu nedopmaiiiii. Moayns HOnra.

lmeanabHOro rasy, ra3oBi.3aKOHH, MIEPIIUI
3aKOH TePMOAMHAMIKH, PIBHIHHS
TEIJIOBOrO OajlaHcy. ,

Teopii: ocHOBM TepMOUHAMIKU Ta
MOJIEKYJISIPHO-KIHETHUHOT Teopii.

IIpakTHuHe 3acTOCYBaHHS
TEOPETHYHOIO0. MaTepiany' OKpeMmi
BUIAJKH PIBHSHHS CTaHY 11€aJIbHOTO rasy
Ta 1XHE 3aCTOCYBaHHs B.TEXHIII],.
BUKOPHUCTAHHS CTUCHEHOTO -ra:;y_Ta
TENJIOBUX MAIIWH, IBUIHA TUGY3ii,.
KUIHHS 1111 301TbIIEHUM THCKOM,'
TepMiyHa 00poOKa MeTaiB, MEXaHIYHI.
BJIACTUBOCTI PI3HUX MaTepiaiiB Ta
BUKOPUCTAHHS IIPYKHUX BJIACTHBOCTEH
TLT y TEXHILI TOL[O; IPHHIAN i
BUMIPIOBaJIbHUX MPHJIAJiB: Ta TEXHIYHUX
IPUCTPOIB: KAJOPUMETP, TEPMOMETP,
IICUXPOMETp, TEIIOBA MallliHa (TEeILIOBI
IBUT'YHU, IapoBa i razoBa TypOiHM).

2)

3)

4)

OJTHOATOMHOTO T'a3y; 3aJIeKHICTh
I'YCTHHH Ta TUCKY HACHUYEHOT apH Bif
TeMIIepaTypH; PIBHSIHHS CTaHY
11eaTbHOr0 a3y, ra30Bl 3aKOHU;
pobOTy TEpMOJUHAMIYHOTO IIPOLECY,
HEePIINi 3aKOH TEPMOIUHAMIKH;
PIBHSHHS TeIJIOBOrO OanaHcy; Ha
MOBEPXHEBI Ta KallUISIPHI SBULIA,
IpYXHY AeopManito Tijl, BITHOCHY
BOJIOTIiCTH TIOBITPS;

3ajaui Ha aHasIi3 rpadikis i30mpolecis
Ta NODYAOBY iX Y PI3HUX CHCTEMax
KOOPZLMHAT; 00YMCIICHHS 3a rpadikom
3aJIeKHOCTI THCKY a3y Bix Horo
006’eMy; poOOTH, BUKOHAHOI ra3oM;
aHaJi3 rpadikiB TEIJIOBUX MPOLIECIB;
aHaNI3 JiarpaMH po3TSAraHHS MeTalliB;
3ajaui, SKi mependadaroTb 00podKy Ta
aHalli3 pe3yNbTaTiB €KCIIEPUMEHTY,
300pakeHnx Ha (HoTO abo
CXEMaTHYHOMY PHCYHKY;
KoMOiHoBaHi 3a1a4l, IS
PO3B’sI3yBaHHS AKUX
BUKOPHCTOBYIOTBCSI ITOHSITTS 1
3aKOHOMIPHOCTI 3 KUJIBKOX pO3AiJIiB




_bazoBnii 3MiCT HaBYaJIbHOTO
maTtepiaay

Pezynomamu nasuanns, wo cniggionocamscs 3 UMO2amu [lepicasHo2o cmanoapmy ma
’ HABYANbHUX NPOSPaM

3nannesuti KOMnOHEHm -~ -

JisnoHiCHUN KOMINOHEHM

MOJIEKYJISIPHOT (i3UKH,

TEPMOJUHAMIKH Ta MEXAHIKH;
CKJIaZlaTH [JIaH BUKOHAHH:A
eKCIIEpUMEHTIB, pO6OTH 3
BUMIPIOBAIEHUMH NpUafaMy Ta
MPUCTPOSIMH, 30KpeMa KalOpPUMETPOM,
TEPMOMETPOM, ICUXPOMETPOM
pOOHUTH y3arajlbHEeHHS 010
BJIACTUBOCTEH pEYOBUH Yy PI3HUX

© arperaTHUX ctaHax; po3TallyBaHHA, PYXYy

Ta B3a€MO/JIii MOJIEKYJI 3aJIeKHO BiJl CTaHy
PEYOBHHH.

\

EJEKTPOANHAMIKA

OCHOBH €JIeKTPOCTATHKH.
Enextpuunuii 3apsa. 3akoH
30epeKeHHs eJIEKTPUIHOTO 3apsTy.
3akoH KyJona.

Enextpuune nosie. HanpyxeHicthb
enektpuuHoro nojs. puHnun
CYIIepIIO3HIIil MOJIiB.

[IpoBiAHUKY Ta Ji€EKTPUKH B
€JIEKTPOCTATHYHOMY ITOJII.

PoboTa enekTpuIHOr0 MOJS MPH
nepeMinieHHi 3apsay. Ilotennian i

3HaTH, MOSCHIOBATH 1| IPAKTHYHO
3aCTOCOBYBATH:

SIBMIua i IpoLecH: eNeKTpH3allis,
B3a€MOJIisl 3apSKEHUX TiJl, {Ba BUAU
eJIEKTPUYHUX 3apAliB, BUTbHI HOCIT
3aps/iiB y MPOBIAHUKAX, TOJAPH3AIis

- IIeTIEKTPHUKIB, [is €JIEKTPHYHOI'0 CTPYMY,

€JIEKTPOJ113, TEPMOETIEKTPOHHA eMICis,
10H13a111s ra3iB, MarHiTHa B3aeMOJis, .
iCHyBaHHS MarHiTHOTO ITOJIS 3eMIli,
€NEeKTPOMarHiTHa iHAYKIIS Ta

pO3IIi3HABATH IPOSIBU €JIEKTPOMArHITHIX
SIBHIIL 1 MMpOLIECIiB Y IPUPO/I Ta iX
IpaKkTHYHE 3aCTOCYBaHHS B TEXHIII],
30KpeMa eNeKTPOCTAaTUYHHIH 3aXUCT,
BUKOPHCTaHHS IIPOBIIHUKIB Ta
130JIATOpiB, KOHAEHCATOPIB, Ail
eJIEKTPUIHOT'O CTPYMY, BUKOPUCTAHHS
MarHiTHUX BJIACTUBOCTEHN pPEYOBUHU,
EIIeKTPOJIi3y B TexHilli (1o0yBaHHS
YUCTUX METaJliB, TAJIbBAaHOCTET s,
raJbpBaHOILIACTHKA), €JIEKTPOMArHiTiB,




BazoBuii 3MicT HABYaJabHOTO
‘MarepiaJjay

Pezynomamu nasuarnns, wo cniggionocamocs 3 eumozamu [lepocasnozo cmanoapmy ma
HABUANIbHUX NPOZDAM

3naunesull KOMNOHERM -

JisinoHicHuy KomMnonenm

pizHuIs noTeHnianis. Hanpyra.
3B’s30K MiX HaAIPYroko. i
HAMpPYXEHICTIO OHOPIHOTO
€JIEKTPUYHOTO TIOJIS.
.Enextpoemuicts. KoHaencaropu.
EnexTpoeMHICTB IUIOCKOTO
KOHJIeHCaTopa. 3’ €IHaHHS
KOHJIEHCATOPiB. - .
EHeprist eneKTpU4YHOro TIOJIS.
‘3aKOHH NMOCTIHHOIO CTPYMY.
Enextpuunnii ctpym. YMoBH
ICHYBaHHS MOCTIHHOTO €JIEKTPUYHOTO
ctpymy: Cuna cTpyMy. 3akoH Oma 1Jid
IinstHKY Kosa. Onip NpoBiAHUKIB.
ITociigoBHe Ta mapajenbHe 3’ € HaHHS
npoBiaHMKIB. EnexrpopyimniiiHa cuia.
3akon Oma a5 moBHOTO KoJia. Pob6oTa
1 MOTYXHICTH €IEKTPUYHOTO CTPYMY.
3akoH Jxoyns-JleHua.
EjexkTpuuHuii cTpyM y pi3HHUX
cepelOBHINAX. o
EnexTpuuHuii CTpyM y MeTtajax.
EnekTpoHHA MPOBiAHICTh METAIB.
3anexcHiCTh ONOPY METAJIB Bij
temneparypu. HaanpoBifHicTs.

CaMOIHIYKIisT TOLIO.
DyHaaMEeHTaJAbHI J0CTiaH:
I11. Kynona, Mopde-Minnixena, I'. Oma,
X. Epcrena, A.-M. Amnepa, M. ®apanes.
OcHOBHI TIOHATTS: €IEKTPUIHUNA
3apsil, eNeMEHTapHHIL 3aps, -
eNIEKTPOCTaTHYHE T0JIe, HAIPYKEHICTh,
JiHI{ HAaNPY>KEeHOCTi (CUJIOBI JiHiT),
MPOBIIHUKH Ta Ji€JTEKTPUKH,

| AleneKTpuYHa MPOHUKHICTh PEHOBUHH,
poboTa CHII €IeKTPOCTATHYHOT'O TIOJIS,.

NOTEeHLiaJIbHA eHepris 3apsry.B
€JIEKTPUYHOMY TOJIT, TOTEHIIia; Pi3HUIIS
NOTEHIiaJiB, HAPYTa, eJIEKTPOEMHICTD,
EHEepris 3apsPKEHOro KOHIeHcaTopa, Cuia
CTpyMY, €JIeKTPUYHHUH OIIip,
eJIEKTpopyLIiifHa CHJla, HAANPOBIIHICTb,
BaKyyM, TEPMOENIEKTPOHHA eMicCis, BlacHa
Ta JOMILIKOBA MPOBIAHICTH
HalliBIPOBITHUKIB, €JIEKTPOHHA
HPOBIIHICTh METAJIB, JUCOIIiAIis,
XIMIYHHH eKBiBaJIEHT, 10H13alli,
pekoMbiHalis, mia3mMa, HeCaMOCTIHHMIH 1
CaMOCTIMHHUH po3psiAu, MarHiTHa
IHayKDis, cuna AMiepa, cnia JlopeHia,

€JIEKTPOABUTYHIB, KOTYIIIOK
iHIYKTHBHOCTI, KOHJIEHCATOPIB;
3aCTOCOBYBATH OCHOBHI IOHSTTS Ta
3aKOHH, IIPUMHIIKIIN, IpABUJIA
eJIeKTPOAHAMIKH, (POpMyIH s
BH3HA4YCHHS (PI3UYHUX BEJUUYHUH Ta iX

. OIMHHIIb; MATEMATHU4HI BUpa3H 3aKOHIB

€JICKTPOJHHAMIKHY;
BH3HAYaTH MEXI 3aCTOCYBaHHS 3aKOHIB

Kynona #a-Owma;

. PO3pI3HATH: MPOBITHUKH U J1€TEKTPUKH,
TIOJISIPHI i HEMOJISIPHI JieNeKTPUKH, BUIH

MAarHeTHKiB, HECaMOCTIHHUH 1
CaMOCTIHHUN pO3psi/iK B razax, BJacHy Ta
IOMIIITKOBY ITPOBITHICTh
HaMiBIPOBIIHHKIB;

MOPiBHIOBATH BJACTUBOCTI MarHiTHOTO

I0JIs, €JEKTPOCTATUYHOTO Ta BUXPOBOIO

eJIEKTPUYHUX TOJIiB;

pO3B’A3yBaTH:

1) po3paxyHKOBIi 3a/a4l, 10 BUMAratTh
3aCTOCYBaHHS (QYHKI[IOHAIBHUX
3aJIeXKHOCTEH MIXK OCHOBHUMHU
(b13UYHUMU BEIMUYMHAMH, Ha!
B32€MOJIIF0 TOYKOBHUX 3apsi/iiB




ba3oBuii 3MicT HAB4aJILHOIO
mMarepiaJjy

Pesynemamu nasuanns, wo cniegioHocamocs 3 eumozamiu Jlepircagnozo cmanoapmy ma
HABYANIbHUX NPOZPaM

3nannesul KOMNOHEHM

JisanvHicHUU KOMNOHEHM

Enextpuunuii cTpym y po3unHax i
po3IIaBax eJIeKTPOITIB. 3aKOHH
eJIEKTpoIIi3y. 3aCTOCYBAHHS
€JIEKTPOITI3y.

Enextpuynuii cTpyM y rasax.
HecamocTiiiauii i camocTiiHui
pospsiau. IloHsaTTd npo masmy. . .
- EnexTpuuHuil CTpyM y BaKyyMi.
Enextpuunuii ctpym y
HaniBIpoBiJHUKaX. BnacHa Ta
JOMIIIKOBA €JIEKTPOIIPOBIAHICTH.

HaMiBIIPOBiIHUKIB. 3aTE€KHICTh OIIOPY

HaNlBNPOBIIHUKIB BiJl TEMIEPATYPH.
EnexTpoHHO-AipKOBHE TIEpeXi.
HamiBnpoBigHHUKOBUE A101.
Tpan3uctop.

MarsiTHe noJe, eJIeKTpOMAarHiTHa
iHAyKI1Lis.

B3aemogis ctpymiB. MarHiTHe mnose.
MarnitHa inaykuis. Cuna AMnepa.
Cuna Jlopenua.

MarsiTHi BTaCTHBOCTI pEUOBHH.
MarHiTHa TPOHUKHICTB.
DepOMarHeTuKH. _

MarHitHuii notik. SBume

MarHiTHa IPOHUKHICTb, €JIeKTPOMAarHiTHa -

IHAYKITiS, IHAYKIIHHAR CTPYM, MarHiTHU
notik, EPC inaykuii, exexkTpoMartitae
TOJIe, CAMOIHAYKIIif, IHAYKTHBHICTH, EPC
CaMOIHAYKII11, eHepTis MarHiTHOTO MOJIs.
IneasizoBani MoaeJi: TOUKOBHIA
3apsjl, HeCKiHYeHHa plBHOMlpHO _
3apsIKeHa MJIOIKHA. - o
3akoHH, NPUHUUNH, PaBHJA,
rinmoTe3H: 3aKOHU:30epeKEHHS
eNeKTpu4Horo 3apsny, Kymona, Oma (1m1s

.IIiJI)IHKI/I Ta MMOBHOI'O.CJICKTPUYHOIO KOJ’I&),

Jbxoyns-Jlenua; enekrponizy, .
€NEeKTPOMArHITHOI 1HXYKIiT; MPUHIUI
CyNepHo3HLil eIeKTPUIHUX ITOJTiB;
npaBuiia: cBepIMKa (IIpaBoro FBI/IHTa),
JiBoi pyku, JleHna; '

rinote3za Ammepa, rirnoresa
Makxcgenna. _

Teopii: ocHOBHU KJTacCH4HOT
€JIEKTPOHHOT Teopii, Teopil
€JIEKTPOMArHiTHOTO TOJIS. (

IlpakTH4He 3acTOCYBAHHS
TEOPETHYHOrO MaTepiajy:
BUKOPUCTAHHSI €JIeKTPOCTATHHHOTO

2)

(3acTocyBanHs 3akoHy KynoHa);
Harnpy>KeHiCTh 110JIs1 TOYKOBOI'O
3apsay, MPOBiHOI Ky, IPHHIIMII
CYNEPIIO3UILIT; A0 eNEKTPUUHOTO
OJIst Ha 3apsi/i; eNeKTPOEMHICTD
IJIOCKOT'O KOH/IEHCATOpa, 3’ €{HaHHs
KOHJIEHCATOPIB, EHEPrilo 3apsIPKEHOr0
KOHJIEHCATOPa; PO3PaxyHOK
ENEeKTPUYHUX KiJt (Y T.4. 3MIIIaHUX
3’€THaHb IPOBIIHUKIB) i3
BUKOPHCTAHHAM 3aKOHIB OMa;
poBOTY, HOTYXKHICT Ta TEIJIOBY 10
eJIEKTPHUYHOTO CTPYMY; POXOKEHHS
SJIEKTPUYHOr0 CTPYMY H€pe3
eJIEKTPOJIITH; BU3HAYEHHS HAIpsAMY Ta
MOJIyJIsl BEKTOpa MarHiTHOI 1HAYKIIT;
cunmu Amnepa, cunu Jlopenna, EPC
IHAYKIIT B pyXOMUX IIPOBIIHUKAX, HA
3aKOH €JIEKTPOMAarHiTHOl iHAYKIiT,
EPC camoinaykuii, eHeprio
MarbiTHOTO IIOJIS MPOBiTHHKA 31
CTPYMOM,;

3aja4i Ha aHaii3 rpadiyHoro -
300pa’keHHs eJIEKTPOCTATUIHOIO Ta
MAarHiTHOIO MOJIiB, 3aCTOCYBaHHS




Bba3zoBuii 3MicT HABYaJILHOIO
MaTtepiaiay

Peszynomamu nasuanns, wo cniegionocamsCa 3 umozamu [lepacagnozo cmanoapmy ma

HA8YANbHUX NPOSpam

BHAHHEBUTE KOMPNOHEHM .

JignoHicHUN KOMROHEHM

€JIEKTPOMArHiTHOT 1HAYKI1i. 3aKOH

| eTeKTpoMardiTHoi iHaykuii. [Ipasuno
Jlenna. SIBunie caMOiHAYKITII.
InayktuBHicTs. EHepris MaraiTHoro
HOJIs. ' '

3aXUCTY, 130JIATOPIB Ta IPOBIHHUKIB,
KOH/IEHCATOPIiB, Ali EIEKTPUIHOTO CTPYMY,
3aKOHIB CTPYMY ISl pO3PaxyHKY .

- eJIEKTPUYHHUX K1, €JIEKTPOITI3Y, IJIa3MH. B

TEXHilll, BUJIB CAMOCTIHHOTO PO3PANY,.
PYXy €JNEeKTpUYHUX 3apsiB B
CJIEKTPUIHOMY 1 MArHITHOMY . TTOJNISIX,
MarHiTHUX BJIACTHBOCTEH PEYOBHHHU
TOLIO; IPHHIIHUIT Jii BUMIPIOBAIbHHX. -
NpUIaAiB Ta TEXHIYHUX MPUCTPOIB: .-
€JIEKTPOCKOII, €1EKTPOMETP, KOHACHCATOP,
JKepena cTpyMy (aKyMyJisTop,
raJIbBaHiYHMM €NIEMEHT, TEHEPATCP), .
€JICKTPOBUMIPIOBAJIbHI IPUIIAAH -

| (amniepMeTp, BOJIBTMETD), CIIOKUBAUI

CTpyMy (IBUTYHH, PE3UCTOP,
eJIeKTpOHAarpiBanbHi NpuiIaaH, IUIaBKi
3amo0iXKHUKH, PEOCTaTH ), €JIEKTPOHHO-
npoMeHeBa TpyOKa, HalliBIIPOBIIHUKOBI
NpUIaal, €IeKTPOMAarHiTH, T'Y4HOMOBEIb,
eJIEKTPOAMHAMIYHUN MiKpO(dOH.

3akoHy OMma, 3aJIeXKHOCTI OIIOpY
METAJIEBOrO TPOBITHUKA T
HaMiBIIPOBIIHUKA B/ TEMIIEPaTypPH,
BOJIbT-aMIIEPHY XapaKTePUCTHKY
HAMiBIPOBiIHUKOBOTO Ji0/a;

3) 3apmadi, siki nependaqaroTs 06poOKy Ta
aHani3 pe3yJibTaTiB eKCIIepUMEHTY,
300paxkennx Ha PoTo abo
CXEMAaTHYHOMY PUCYHKY;

4) komb6iHOBaHI 3a1aui, s
pO3B’s13yBaHHS SIKUX
BUKOPUCTOBYIOTBCS TIOHSITTS 1
3aKOHOMIPHOCTI 3 MEXaHIKH,
MOJIEKYJISIPHOT (I3UKH Ta
€JIEKTPOIMHAMIKM;

CKJIa/IaTH TJIaH BUKOHAHHS

EKCIIEPUMEHTIB, poOOTH 3

BUMIPIOBIGHUMH TIPUJIaIaMH Ta

IPUCTPOSIMH, 30KpeMa eJIeKTPOCKOIIOM,

eEKTPOMETPOM, KOHAEHCATOPAMH,

JDKepeTaMU CTPYMY, IepeTBOpIOBadaMu

CTpyMY, NpUJIAaMH I BUMipIOBaHH S

XapaKTEPUCTHK CTPYMY, CIIOKHBAUYaMH

CTPYMY, €JI€KTPOMArHiTOM, COJICHOINOM;

pPOOHTH y3arajbHEHHs 00 HOCIiB
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ba3zoBHuii 3MiCT HaBYaJILHOTO
‘maTepianay

Pesynomamu nasuanns, o cniegionocamocs 3 eumozamu Jlepacasro2o cmanoapmy ma

HABYWIbHUX npocpaM

3uannesul KOMNOHEHM = .

LisinvHicHUN KOMROHEHM

eJIEKTPUYHOTO 3apsay B pi3HUX
CepeZI0BUINAX; MarHiTHIX BIaCTUBOCTEN
PI3HMX PEUOBHH.

. KOJIMBAHHS 1 XBWJIL. OITUKA

MexaHiuHI KOJIMBaHHA | XBHJII.
KomuBansuuit pyx. BiibHI MexaHi4Hi
KOJIMBaHHs: ["'apMOHIUHI KOJIMBAHHSL. -.
3MileHHs, aMILTiTya, Iepioj], 4acToTa
1 ¢aza rapMOHIYHUX KOJIUBaHb. . . - .~
KosvBaHHs BaHTaXy Ha MPY>KHHI. -
HuTsHuit MasSTHUK, TTepioJ KOJIMBAHb .
HUTSHOTO MasTHUKA. [lepeTBopeHHs
eHeprii Mpy rapMOHIYHUX KOJHMBaHHSX.
Bumyineni MexaHi4H1 KOJMBaHHS.
SIBuine pe3oHaHcy. o

ITomupeHHs KOJIMBaHb y NPYXHUX
cepenosuinax. Ilonepeyni ta
[10310BXHI1 XBWII. JIoBXKKMHA XBHIII.
3B" 130K MIX JOBXHHOIO XBUJII,
MIBHJKICTIO i1 MOIIMPEHHS Ta MepioIoM
(4acToTo10).

3BykoBi xBuJIi. LIIBUAKICTH 3BYKY.
['y4HICTB ¥ IHTEHCUBHICTH 3BYKY.
| Bucota ToHy i TeMGp 3ByKy. ludpa- Ta

3HaTHU, NOSCHIOBATH 1 MPAKTUYHO -
3aCTOCOBYBATH: . ‘

- SIBHIIA i mpolecH: KOJMBAHHS Tijla Ha -

HUTIL Ta NPYXXUHi, pe30HaHC, MOMUPEHHS

'KOJIUBaHb y.IIPOCTOPI, BIAOUBAHHSA XBHIIb,

IpSAMOJIiHiliHE TTOITUPEeHHS CBITIA'B =
OZIHOPIZTHOMY CepelOBHILi, yTBOPEHHS

3aTEMHEHHS,; 3aJIOMJIEHHS CBITJIa HA MEXI

JBOX CEPENOBHUIIL, CKIHUEHHICTh

IIBUJIKOCTI IOIIMPEHHS CBiTHA1 .

palioXBHJIb TOLIO.

PynnamenTaabHi focaian: I'. I'epra;
I. HerotoHa, I. [ynros Ta B. Pentrena.
OcHOBHI NOHATTS: rapMOHI4HI
KOJIUBAHHS, 3MILIICHHS, aMILITY/a,
nepiofi, 4acToTa i $hasza, pe30oHaHc,
HoNEpPeYH] Ta MO3/10BXHI XBUJIi, JOBXKHHA
XBHJI1, IIBUJKICTh 3BYKY, TY4HICTB i

PO3IMi3HABATH MPOSIBY KOJIMBAJBHUX 1
XBHJILOBHX (30KpeMa CBITJIOBHX) SIBUIII 1
MpOoIeciB y MPUPOIi Ta iX MpaKTU4YHE
3aCTOCYBAHHS B TEXHIN, 30KpeMa

- TOIIMPEHHS MOIePeYHHX 1 T0310BXKHIX

XBHJIb, TPAKTHYHE 3aCTOCYBAHHS 3BYKOBHX
Ta yJIBTPa3BYKOBHMX XBUJIb Y TEXHIII],
BUKOP¥ICTaHHS €JIEKTPOMarHiTHOIO
BUITPOMIHIOBAHHS PI3HHUX Jiala3oHiB,
3aCTOCYBaHHS ABHII iHTepdepeHLil,
nudpakiiii Ta moaspusallii cBiTiIa,
BUKOPHCTAHHS JIHIHYaCTHX CIIEKTPIB;
3aCTOCOBYBATU OCHOBHI MOHSTTA Ta
3aKOHH JUISI KOJIMBAJIBHOTO PYyXY 1
XBHJILOBUX TPOIIECiB, GOpMYJIIH 11
BU3HaUeHHS (Pi3MYHUX BEJTUYMH Ta iX
OJIMHKIIb; MaTEMATHYH1 BUPA3H 3aKOHIB;
BH3HAYATH MEX1 3aCTOCYBaHHS 3aKOHIB
[€OMETPUYHOI ONTHKH;

HOPiBHIOBATH 0COOJIMBOCTI KOJIMBAHB Ta

IHTEHCUBHICTB 3BYKY, BUCOTa TOHY. I
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_Bba3oBuii 3MicT HaBYaJILHOTO
marepiaJjy.:

Pesynemamu nasuanns, wo cniggionocsmocsa 3 sumozamu epaircagHozo cmanoapmy ma

HABYANLHUX NPOSPAM

3nanHesul kKomnoneHnm

JisnvHicHut KOMNOHEHm -

yIABTPa3BYyKH.

EnexTpoMarHiTHi KoJIMUBaHHA |
xBHJIi. BifbHI elekTpoMarHiTHi
KOJIMBaHHS B KOJINBAJIBHOMY KOHTypl
[IepeTBOpenHs eHeprii B N
KOJIMBaJIbHOMY KOHTYpi. BiacHa -
4acToTa 1 MepioJl eIeKTPOMarHiTHUX
KonuBaHb. ®opmyna ToMcoHa.

BumylieH1 eeKTpUYHI. KOJMBaHHS.
3MiHHUN. €NEKTPUIHUHI CTPYM..
I'eHepaTop 3MiHHOTO CTPYMY.
EnexTpu4Huid pe3oHaHC. =~

TpaHC(bopMaTop HpHHuHH
nepenaql eJIeKTpOeHeprii Ha BeJTHKI -
BIZICTaHI. ,

EnexTpoMarHiTHe mosie.
EnexrpoMarHiTHI XBHIII Ta IIBHIKICTH
ix nomumpenHs. lkana -
€NEeKTPOMAarHiTHUX XBUITb. BnacmBocn
eJIEKTPOMAarHiTHOTO BUIIPOMIHIOBAHHS
pi3HHX [llala30HIB.

OnTuka. [IpsamoniniiHicTs
MOUIMPEHHS CBITIa B OJHOPLIHOMY
cepemoBui. IIIBuaKicTh cBiTNA Ta 11
BHUMIPIOBaHHS.

TeMOp 3BYKY, iH(hpa- Ta yIbTPa3BYK,
BiJIbHI Ta BUMYIIIEH] €IeKTPOMAarHiTHi
KOJIMBAHHS, KOJIUBATLHUU KOHTYP,
3MIHHU# CTPYyM, Aif04i 3HAYEHHS HAIPyTd
1 CHJIH CTPYMY, . aKTUBHHH, IHAYKTHUBHUH
Ta EMHICHUH onopu, podoTa 1 MOTYKHICT
3MIHHOT'O CTPYMY, P€30HAHC; - - - .
aBTOKOJINBAHHSI, aBTOKOJUBAJIbHA =
cucreMa, rnepioa (4acTora) BIIbHHUX -
eJIEKTPOMarHiTHUX: KOJIMBAHb-B - # - -
€JIEKTPUYHOMY KOHTYPI, €IEKTPHUYHUH .
pPe30HAaHC, 3MiHHHK eJIeKTpI/I‘-IHI/II/I CprM
KoediienT TpaHchopmaii, - :
€JIeKTPOMArHiTHI XBUJIi, ONITHYHA CHJIA Ta
boxyc JIiH3U, MTOKA3HUK 3IOMJICHHS,
NOBHE BiOUBaHHS, JpKepena -
KOT€pEHTHOTO BUIIPOMiHIOBAaHHS,
iHTepdepeHuis, audpakuis, gucnepcis,
HOoJIsipU3allisl cBiTia.

IneanizoBani MoaeJti: MaTeMaTUYHUHI
(HUTSHWIT) MASTHUK, 11€TbHUNA
KOJIMBAJIBHUH KOHTYDP.

3aKOHH, IPHHIMIIN: PIBHIHHS
HE3aTyXaloUnX TapMOHIYHMX KOJIUBAHb,
3aKOH NMPSIMOJIIHIMHOTO MOUTMPEHHS CBIiTIA

XBWJIb PI3HOT IPUPOAH, CIEKTPH
BUITPOMIHIOBAHHS Ta NOrJIMHAHHS,
PO3PI3HATH: MOTIEPEYHi Ta TO3AOBXKHI
XBHJIi, BATIPOMIHIOBAHHS P13HUX
Jlarnas3oHiB;

pO3B’sSI3yBaTHU:

1)

2)

pPO3paxyHKOBI 3a/1a4l, 3aCTOCOBYIOUH
G yHKIIOHAIBHI 3AJIEXKHOCT] MIX
OCHOBHUMHM (hi3MYHHMU BEJIUYUHAMU,

~ Ha: 3aJIeXKHICTb N1eploJy BJaCHUX

KOJIMBaHb BiJ apaMeTpiB CHCTEMHU;
3aKOH 30€epeXeHHs eHeprii B
KOJMBAILHOMY IPOIEC]; FAPMOHIYHI |
KOJIMBAHHSI, TOBKUHY XBUJIi; 3aKOHH
reoMeTpUYHOI ONTHKH, POPMYILY
TOHKOI JIiH31; iHTephepeHLio Ta
nudpakiiio cBitia; TpaHchopMaTop;
3aja4i Ha aHaii3 rpadikiB
He3aTyXalwuux (FapMOHIYHUX) Ta
3aTyXar4YHUX KOJIMBaHb, 3aJIeKHOCTI
aMILTITY I BUMYIIEHUX KONUBaHb Bifl
YaCTOTH 30BHIIIHBOI TEP1OANYHOT
CHJIH, 300paKEHHS X0y CBITJIOBUX
MPOMEHIB Ha MEX1 TBOX MPO30PHX
cepe0BHIL; 300paKeHb, OTPUMAaHUX
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Ba3oBuii 3MicT HABYAJBLHOIO
‘MaTepiajay

Pezynomamu Haguanns, wo cniggionocamvcs 3 gumozamu lepicasno2o cmanoapmy ma
HAEYAIbHUX NPOZpam

3HaHHEBUT KOMNOHEHM

isnoHicHUU KOMNOHEHM

3aKoHH BIIOMBAHHS CBITJIA.
[TobynoBa 300pakeHb, sIKi Ja€ NIOCKE
J3epKajo.

3aK0HU 3aJIOMJIEHHS CBITJIA.
AOCOMOTHHH 1 BiZHOCHHI ITOKa3HUKH
samomiieHHs: IloBHe BigOHUBaHHS.

Jlinza. OnTHyHAa cUa JiH3M.
®opmyJra ToHKoi ninsu. [ToGynoBa
300paXkKeHb, SIKi Ja€ TOHKA JIiH3a.
~ Inrepbepennis cpitia Ta ii
NpaKTHYHE 3aCTOCYBAHHS. _

Hudpakuis cpitna. Judpaxuiisi
I'PATKHU Ta.iX BUKOPUCTAHHSA I

BU3HAYEHHS JTOBXHHH CBITJIOBOI XBHJIL.

HMucnepcis citina. HemepepsHuii i
niHiHyaTtuil cnektpu. CreKTpaabHUM
aHai3.

TMonspu3zanis ceitia.

B OJTHOPITHOMY CepelOBHILI,
He3aJIe)KHOCTI MTOUTHPEHHS. CBITIOBUX
My4KiB, 3aKOHU BiJIOUBAaHHS Ta

1 3aJIOMJICHHSA XBHJIb, YMOBU BUHUKHCHHS

iHTEephEpEeHLIHHOTO, MAKCUMYMY ‘Ta
MiHIMYMY; IpuHOUT [lofTeHca, pUHITII
JHomnepa.

Teopi’i; R S T R R oS U

. OCHOBH T€Opii eeKTPOMAarHiTHOT O IOJIS. .

IlpakTH4YHe 32CTOCYBAHHS: - = - & -
TeOpeTHYHOro MaTepiajiy: nepeiada
eJNIEKTPUYHOT- eHeprii #Ha BiACTaHb, -
nepenaya‘ifdopmaiii 33 1OHOMOro0
€JIEKTPOMATrHITHUX XBHJIb; PaJIl0JIOKallid,
BUKOPUCTAHHS €JIEKTPOMArHITHOI'O
BUIIPOMIHIOBAHHS Pi3HUX A1alla30HiB,
3aCTOCYBAHHS SBUIN iHTEPPEPEHIIii,
augpaxiii Ta mojspu3aii-cBitia,
BUKOPHUCTAHHS JIIHIHYaTHX CHEKTPIB,
CHEKTpaNbHHM aHami3;

NPUHIUN il BUMIPIOBAJILHUX MPUIAIIB Ta
TEXHIYHUX NPHCTPOIB: FreHepaTop Ha
TPaH3UCTOPi, TeHePaTOP 3MIHHOT'O
CTpPYMY, TpaHc(hopMaTop, HAUIPOCTIIHUHA

3a JIONTOMOTOI0 TJIOCKOT0 J3epKaja Ta
TOHKOT JIIH3H;

3) xombOiHOBaHI 3a1a4i, 11
PO3B’S3yBaHHS IKUX
BHUKOPHUCTOBYIOTHCS MOHATTS 1
3aKOHOMIPHOCTI Pi3HHMX PO3ALNIB
Gbi3uKy;

~4). 3amadi, sKi mependavaoTh 06poOKy Ta

aHajli3 pe3yJbTaTiB eKCIIepUMEHTY,
300pakeHnX Ha (oTo abo
CXeMaTHYHOMY PUCYHKY;

“CKJIaZaTy TUIAH BUKOHAHHS JOCIIIIB Ta

eKCIIEPUMEH11B, POOOTH 3

' BAMIPIOBAJIbHUMH IIpUJIaZiaMH Ta
IPUCTPOSIMH, (30KpeMa, TiJIOM Ha HUTII),

reHepaTopoM Ha TPaH3UCTOPI,
TpaHchopMaTopoM, JKEpesiaMy CBITIIA,
IUTOCKUM J3€PKajioM, JIIH3010, IIPO30pOIO0
IIOCKOMapaeNIbHOIO INIACTHHOKO,
nudpakiiiHUMHU IPATKAMHU.
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BbazoBuii 3MicT HAaBYAJILHOIO
mMarepiajay -

Pesynemamu nasuanns, wo cnigsionocamucs 3 sumocamu [lepowcagrozo cmarnoapmy ma
HAGYANbHUX NPOZPAM

3HanHEBUN KOMNOHEHmM - - =2~

MisnoHicHull KOMNOHEHM

panionpuiimad, OKyJIsIpH, GoToanapar,
NIPOEKLIHHUH amapar, JTyna, MiKpoCKoIl,
CBITJIOBOJI, CIIEKTPOCKOII.

KBAHTOBA ®I3UKA. EJEMEHTH TEOPII BITHOCHOCTI

EsemenTH Teopii BiTHOCHOCTI.
IpuHnunu (moctynaTu) Teopii
BifilHOCHOCTI EfinmiTeiina.

PensiTuBICTCHKU N 3aKOH TOJABaHHA

IIBUAKOCTEH.- B3aeM03B’ 130K MacH Ta .
eHeprii. . _

Citnosi ksanTa. [inotesa
IInanka. Crana I'nanka. KBaHTH CBiTNIA
(dpoToHm). .

doTroedeKT Ta eKCIEPUMEHTATBHO
BCTAHOBJICHI i10ro 3aKoHH. PiBHIHHS
Eitnmreiina nis Gotoedekry.
3actocyBanus poroedhekTy B TEXHIII.

Tuck citna.

ATOM Ta aTOMHe S/PO.

Hocnin Pesepdopna. Anepna
MoJesb aroma. KBaHToB1 mocTynaTu
Bbopa. BunpomintoBanus ta
MOTJIMHAHHS CBITJIa @aTOMOM.

Y TBOpEHHS JIIHIHYACTOTO CIEKTpA.

3HaTH, [TOSICHIOBATH 1 MPaKTHIHO. - -+
3aCTOCOBYBATH: -
SIBMmIa i npouecH: pyx eJIeMeHTapHHX
YaCTUHOK Y MPUCKOPIOBaYax, BIAKPHUTTS

| cieKTpalbHUX JIiHiM; Pai0aKTUBHOCTI, .

i30TONHM, BTpaTa MeTaJlaMU HETATHBHOTO -
3apsay [pU ONPOMIHEHHI CBITJIOM, -
3aJIeKEICTh eHeprii (OTOSNEKTPOHIB Bif:
4acTOTH CBITJIa 1 HE3aJIeKHICTh Bil HOTO'
IHTEHCHBHOCTI, AMQpaKitis POTOHIB Ta
€JIEKTPOHIB. '
DyHAaMEeHTAJBHI J0CTIAU:
A. Cronerosa; I1. Jlebenena;
E. Peseptopna; A. bekxepens.
OcHOBHI NOHATTHA: KBAaHTH CBITJIa
(¢otonm), dotoedekT, YepBOHA MeXKA
(doToedheKTy, THCK CBITIIA, 130TOMNH,

pallioaKTUBHICTb, alib(a- 1 OeTa-4acTUHKH,

raMma-BUIIPOMIHIOBAHHS, KBAHTOBHI
XapaxkTep BUITPOMIHIOBAHHS 1 MOTJIMHAHHS

pO3Mi3HaBaTH MPOSBU KBAHTOBUX SBHIII 1
IIPOIECiB y IPUPO/I Ta iX IpaKTHYHE

'3aCTOCYBaHHS B TE€XHilli, 30KpeMa (axTiB,

1[0 MiATBEPIKYIOTh BUCHOBKHU
CreliaibHOT TeopPil BITHOCHOCTI; SIBHILL,
1[0 TiATBEPHKYIOTH KOPIYCKYJISIPHO-
XBHJILOBHH JyasTi3M BIIaCTHBOCTEH CBITJIa;
BUKOPHCTAHHS 3aKOHIB poTOoe(EKTY B
TEXHIIli, METOIB CITOCTEPEKEHHS 1
peecTpailii MiKpOYacTUHOK;
3aCTOCOBYBATH OCHOBHI TOHSTTS Ta
3aKOHH CHelliajabHOI Teopil BIIHOCHOCTI,
Teopii poToedekTy, Teopii OynoBu aToma
Ta siApa, QOpMYJIU 1)1 BUSHAYEHHS
(Gi3MYHHUX BEJIMYMH Ta IX OAUHHULIb;
MaTeMaTH4YHi BUPa3H 3aKOHIB;

'PO3PI3HATH: BUIU CIIEKTPIB,

PallioaKTUBHOCTI;
TIOPIBHIOBaTH OCOOJIMBOCTI TPEKIB
MIKPOYACTHHOK Y €IEeKTPUYHOMY 1.
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ba3oBuii 3MicT HABYaJIbHOIO
‘MarepiaJiy

Pezynomamu naguanns, wo cniggioHocamocs 3 umozamu JlepiicagHozo cmanoapmy ma
HABYANbHUX NPOZPaM

3nannesult KOMROHEeHm

JisinvHicHul KOMNOHEHm

Jlazep. .

Cknag siapa atoma. [30Tonu.
Enepris 3B s13ky aTOMHUX sA1ep. SAnepHi
peaxkuii. [Toxin snep ypany. Snepuuii
peaktop. TepMosiaepHa peakuis.

PanioakTuBHiCTE. Anbda-, Oeta-,
raMma-BUIIpOMiHIOBaHHS. Metoan
peecTpaltii 10HI3yr040ro
BUIIPOMIHIOBAHHS. ... ...

CBITJIa aTOMaMH, IHIyKOBaHe
BUIIPOMIiHIOBAHHSI; TPOTOH, HEUTPOH, *:
SIZIEPHI CHITH, PaliOaKTHBHUH po3IIaj,
nepioA NiBpo3nay; eHepris 3B’ 3Ky
aTOMHUX sijiep, AeheKT Mac,

| eHepreTUYHMI BUXIJ SIEPHUX PeaKIlii,
JIAaHLIIOTOBA siIepHa peakilist, KPUTHYHA

Mmaca. L e L :
IneanizoBaHi MoaeJti: milaHeTapHa -
MO/IeJIb aTOMa, TIPOTOHHO-HEeHTPOHHA
Mozenb sapa. i '
3aKoHH, NPUHUHIIH, TNOTE3HU:
IOCTYJIaTH TeOpii BITHOCHOCTI, 3aKOH .°. "~
3B’SA3KY MK MAcOIO Ta €Hepri€ro, 3aKOHU
dbotoedekTy, piBHAHHS ElfininTeiina nius -
dboToedexTy, kBanTOBI MocTynatu bopa,
36epeKeH s YMCiIa HyKJIOHIB 1 3apsTy B
SJIEPHUX peaKlisiX, 3aKOH PaJll0aKTHBHOr'O
posnany, rinotesa [lnanka.

Teopii: ocHOBH crieniabHOT Teopil
BIJTHOCHOCTI, Teopii poToedexTy,
KOPIYCKYJISIPHO-XBUIIBOBHI Iyasi3m,
Teopii Oy0BH aToma Ta sijIpa.
IIpakTHYHe 32CTOCYBaHHS
TeOPeTHYHOr0 MaTepiay: 32CTOCYBaHHS

MarfiTHOMY TIOJISIX; YTBOPEHHS PI3HUX
BHUJIIB CIIEKTPIB, 3arajibHi 0COOIUBOCTI
TIPOIIECIB, 110 BiA0YBaIOTLCS NPH
palioakKTHBHOMY pO3Majl siiep, yMOBH
BUHUKHEHHS JIAHIIFOTOBO1 Ta
TEPMOSIJIEpHUX peakliil; npupony anboa-,
OeTta-, raMMa-BUIIPOMIHIOBaHb;
- pobuTH y3araJbHEHHS M0N0
BJIACTUBOCTEH PEUOBMHH Ta M1OJIS.
pO3B’s3yBaTH: _
1) po3paxyHKOBi 3a/1adi, 3aCTOCOBYIOUU
(GYHKIIOHAJIbHI 3aJIEXKHOCTI MIXK
. OCHOBHHMH (i3MYHMMH BEIMUMHAMH, HA:
PEeNATHBICTCHKUH 3aKOH AO/iaBaHH$
IIBUJKOCTEH, 3aCTOCYBaHHS (GOPMYI
3B’SI3KY MIXK Macolo, IMITyJIbCOM Ta
€Hepri€ro; 3aCTOCYBaHHs KBAHTOBUX
noctynaris bopa no npouecis
BUIPOMIHIOBAaHHS Ta MOTJIMHAHHS eHeprii
aTOMOM; 3aCTOCYBaHHSI PiBHSHHS '
Eitamreiina nyis doroedexty, cKilagaHHs
PIBHSHB SIEPHUX PeaKIliii Ha OCHOBI-
3aKOHIB 30epeXeHHs; PO3paxyHOK AePeKTy
Mac, eHeprii 3B’s3Ky aTOMHHUX s1ep,
CHEPreTUYHOI0 BUXOJLY SJepHUX peaKIilii;
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Ba3oBuii 3MicT HABYAJLHOIO
MaTepiajy

- Peaynemamu Haguanns, wo cniggionocamocs 3 eumozamu epixcagrno2o cmaroapmy ma
HABYANIbHUX NPOSPaM

3nanneeuii komnoxeHm

MisnoHicHutl KOMROHEHm

boToedexTy, Oyn0Ba i BIIaCTUBOCTI
aTOMHHUX sifiep, MOSACHEHHS JIIHIH9acTHX
CIIEKTpiB BUIIPOMIHIOBAHHSA Ta
NOTJIMHAHHS, 3aCTOCYBaHHs J1a3epiB,
sflepHa eHepreTHKa, IPUHIUI Jii
BHMIPIOBIbHUX MPUIATIB Ta TEXHIYHUX
IIPUCTPOIB: GOTOEIEMEHT, MPUCTPOIB IS
peecTpallii 3apsPKeHUX YaCTHHOK, Jiaszep,
AIEPHUNA PEaKTop.

2)

3aCTOCYBAaHHS 3aKOHIB 30epeKeHH s
IMITYJIBCY Ta eHeprii 10 OMUCY 31TKHEHb
MiKpOYaCTHHOK; 3aCTOCYBaHHS 3aKOHY
PalioaKTUBHOTO pO3Najy, BA3HAYCHHS
nepiofy NMiBpo3Mnajy; .

3ajavi Ha aHaii3 rpadikiB 3MiHH KUIBKOCTI

* paJliloaKTUBHHUX sIJIep 13 4aCOM, CXEMU

3)

4)

eHEepreTHYHUX PiBHIB IJI HOSICHEHHS
TIOrJIMHAHHS Ta BUIIPOMiHIOBaHHS CBITIA;
KOMOIHOBaHI 3a/1ayi, JU1s pO3B’SI3yBaHH
SIKHX BUKOPHCTOBYIOTHCS TIOHSTTS 1
3aKOHOMIPHOCTI Pi3HUX PO3/iIiB (Q13UKH;
3ajadi, AKi nepenbavyaioTs 0OpoOIEHHS Ta
aHalli3 pe3yJIbTaTiB €KCIIEPUMECHTY,
300pakeHuX Ha (OTO ab0 CXEMaTUIYHOMY
PHCYHKY, 30KpeMa L1010 BU3HAUYEHHS
XapaKTEePUCTHK eleMeHTapHHX JaCTHHOK
a00 sep 3a GOTO3HIMKAMHU 1X TPEKiB
(30KpeMa B MarHiTHOMY MOJI1);
CKJIaJIaTH IJIaH BUKOHAHHS JOCIIiB Ta
EKCIIEPUMEHTIB, pOOOTH 3
BHUMIPIOBAJIbHUMH NpUJIalaMHy Ta
IIPUCTPOSIMH, 30KpeMa (OToeIEeMEHTA.

Qs
%%Hpemop JlerlapTaMeHTy
3arajibHOl CepeIHbOI Ta J;OIIKIIFHOT OCBITH

IO. I'. KoHoHeHKO
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