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IIPOI'PAMA
CHIBBECI/IA 3 ®I3UKHU
(BiAMOBiIHO 10 NPOrpaMu 30BHILIHBOTO HE32J1€5KHOT0 OLIHIOBAHHS
pe3yJbTaTiB HaBYAHHA 3 (i3HKH, 3100yTHX HA OCHOBI NOBHOI 3araJIbHOI
cepeaHbOl OCBITH, 3aTBepIzKeHOI HaKa30M MiHicTepcTBa OCBITH i HAYKH

Ykpaiuu Bix 26 yepsus 2018 poxy Ne696)

bina epksa — 2025



INPOTPAMA
3OBHINNHbLOT'O HE3AJEXXHOI'O OHIHIOBAHHS
pesyanTartie naBuauna 3 ®PI3UKH,
3700yTHX HA OCHOBi NOBHOI 3arajbHOI cepeHLOT OCBITH

IHosAcHIOBAABHA 3aNTHCKA
[IporpaMy 30BHIIIHEOTO HE3aJEXHOTO OLLIHIOBAHHA 3 (i3UKH YKIJIAJAEHO HAa OCHOBI YAHHHUX HABYAJBHHUX MPOTPaM: .

3 Gisuku s 7-9 xiaciz 3aknajiB 3ara’gbHOI CepPeNHBOT OCBITH, 3aTBEPIKEHO! HakaszoM MiHicTepcTBa OCBiTH | Haykw
VYkpainua Ne 804 six 07.06.2017 p. Ta naBuanpHMx mporpam s 10-11 kmaciB 3axiafiB 3araidbHOi cepenHBOI OCBITH 3 (izHKH
(piBeHBb CTAaHAAPTY, DpOQUIBHUN PiBEHE) ABTOPCHKOrO KONEKTHBY Nif KepiBHULUTBOM JlokTeBa B.M., 3 di3uxku i actponomii (pisens
CTaHAapTy, HpOo(LIEHAH piBeHb) aBTOPCHKOr0 KONEKTHBY IiJ kepiBHunTBOM Jltmenka O.1., 3aTBepmkeHnX Haka3zoM MiHicTepcTBa
OCBiTH 1 Hayku Ykpainu 24.11.2017 Ne 1539 «dIpo napnanua rpudy MOH naBuaneHuM nporpamam 3 ¢GisHKH i aCTpoHOMIT 1Jid YUHIB
10-11 xmaciB Ta MOJBCBKOT MOBH s YUHiB 5-9 Ta 10-11 kiaciB 3axiaaiB 3aralbHoi cepeNHbLOi OCBITH.

Marepian nporpaMu 30BHIIIHBOTO HE3ANEXKHOTO OHIHIOBAHHA 3 (i3HKH MOMIICHO HA TI’ATh TeMATHYHAX ONOKiB: “Mexanikxa”,
“MonexynsapHa ¢izuka ta TepMonuHamika”, “Enexrposunamika”, “KonuBanna i xeumi. Ontuka”, “EmeMenTu Teopii BiIHOCHOCTI.
KpanToBa dpizuxa”, gKi, B CBOIO 4epry, PO3NOALICHO 32 KIIOYOBUMH €IeMEHTaMH 3MicTy (isHuHOro ckiaguuka Kypey «®Pismka i
ACTPOHOMIS» 1A 3aKJIAIB 3aralbHOI cepeaHbOl OCBITH.

MeTa 30BHIMHBOrO HE3aJIeKHOIO OIiHIOBAHHS 3 (I3UKU MOJATAE B TOMY, MIO0 OHIHMTH HABYAILHI JOCATHEHHS YYaCHUKIB
30BHILIHBOrO HE3AJIEKHOrO OLIHIOBAHHA!

— BCTAHOBJIIOBATH 3B’A30K MiX ABHIaMH HaBKOJIHMINTHLOTO CBiTY Ha OCHOBIi 3HAHHA 3aKOHIB (Oi3uKH, (yHIaMeHTaILHHX
(pizHYHHAX eKCIIepUMEHTIB Ta HabopaTopHUX Qi3UIHUX JEMOHCTPALIH | eXCIIePUMEHTIB,;

— 3aCTOCOBYBATH OCHOBHI 3aKOHH, IPABHJIA, TIOHATTA Ta PUHLHIH, IO BUBYAKOTECH B Kypci (Di3HKM 3aKiafiB 3arajibHOL
cepeaHboOT OCBITH;


Наталія Роль
Карандаш


- BH3HAYaATH 3arajbHi PUCH i CYTTEBI BIAMIHHOCTI 3MicTy ()i3HUHMX SBHII Ta MPOIECiB, MEXI 3aCTOCYBAHHA (i3HYHHMX
3aKOHIB;

— BHUKOPHCTOBYBAaTH TEOPETHYHI 3HAHHA AN PO3B'S3yBaHHA 3afay Pi3HOrO THNY (AKICHUX, PO3PaXyHKOBHX, rpadiuHux,
EKCIIEPUMEHTANBHUX, KOMOIHOBAHUX TOILO);

- CKJQHaTH IUIAaH OPaKTUYHUX Aif 11040 BHKOHAHHA EKCIIEPUMEHTY, KOPHCTYBATHCA BHMIPIOBANLHHMH OpPHIagaMH,,
o6MaHaHHAM, 00POCIATH pe3yibTaTH AOCIIIKEHHA, Y TOMY YHCHI 3 YpaXyBaHHAM MOXUOOK, pOOUTH BHCHOBKH MO0 OTPUMAHIX
pe3yNbTaTiB;

- MOSICHIOBATH HPHHLHI Aii OPOCTUX NPHCTPOIB, MEXaHI3MIB Ta BUMIPIOBAJIGHUX NPHUAAAIB 3 (Gi3HYHOT TOUKH 30pY;

— aHaji3yBatH rpadiky 3anexHOCTeH MK PI3HIHHMH BETUYHHAMH, POOHTH BUCHOBKH;

— MPaBMIBHO BU3HAYATH TAa BAKOPHCTOBYBATH ONUHHMLI Gi3UYHUX BEJIHYUHH.

Pesynomamu naguanna, wo cniggionocamocs 3 gumozamu epixcagnoz2o cmanoapny ma
Ba3oBuii 3MicT HABYAILHOIO HABUATBHUX NPO2PAM
MaTepiaay 3nannceuit komnonenm Hisnoricruti KOMnoHeHm
MEXAHIKA

OcnoBH KiHeMaTHKHA, MexaHIuHHHA 3HaTH, NOACHIOBATH 1 IPaKTHYHO ¢ PO3Mi3HABATH MPOABA MEeXaHIYHUX ABHII i
pyx. Cuctema BiZUtiKy. BifHOCHICTB 3aCTOCOBYBATH! IIpoTieciB y TIPUPOZi Ta IPHKJIAIH iX
pyxy. Marepiansna Touka. Tpaekropis. SIsunia i npouecH: pyx, iHepiiid, NPaKTHIHOrO 3aCTOCYBAHHA B TEXHilli,
1lInax i mepemimenns. LIBnakicTs. BITBbHE NAIiHHA T, B3a€MONIS Tif, s  3aCTOCOBYBAaTH OCHOBHI IIOHATTS Ta
HonaBauHsa MIBHAKOCTER. nedopMalris, IIaBaHHs TiM TOMIO. 3aKOHH, IPHHLIUITH, PABAJIA MEXAHIKH,

Hepisromipuuit pyx. Cepenns i ®yHpaMeHTANbHi AOCTIAN: dbopMyNH 014 BU3HAUYCHHS (Qi3uuHIX
MHTTEBA LIBAAKOCTI. PIBHOMIpHHH 1 Apximena, Toppigenni, b. [Tackans, BENIMYHH Ta iX OMWHHLb; MATEMATHIH]
PIBHONPHUCKOPESHUN PYXH. . Tanines, I'. KaBenauma. BHpAa3d 3aKOHIB i 3aKOHOMipHOCTeH
lIpuckopenns. I'padpixn sanexHoCTi OcHoBHI OHATTA: MexaHIYHHIL PYX, MEXaHiKH; . -
KiHeMATHHUX BEHIHH Bill 9acy y CHCTEMa BiIUTIKY, MaTepiatbHa TouKa, *  BH3HAuaTH MeXi 3aCTOCYBAHHS 3aKOHIB
PiBHOMIPHOMY 1 IBHOTIPHCKOPEHOMY | tpaekTopis, KOOPAMHATA, TEPEMILICHHS, MeXaHIKK, ‘
pyxax. _ IIUIAX, IIBUAKICTh, IPHCKOPEHHS, iHepiis, | ¢  POSPISHATH BUAN MEXAHITHOTO pyXY,




Ba3oBHii 3MICT HABYAJILHOIO
MaTepiaay

Peszynomamu nasuanna, wo cnissionocameca 3 sumocamu Hepowcagnozo cmanoapmy ma
HABYANBHUX NPOSPAM

3ramHeeutt koMnoHerm

Hisnvnichuit komnonenm

PiBHoMipHHi pyX 1o koumy. [lepioxn i
yactoTa. JIiHifHA | KyTOBa IIBHAKOCTI.
JoueHTpoBe NPUCKOPEHHS.

OcnoBu guHamikm, [lepiuit 3aKoH
HeloToRa. InepuianbHi cucteMu
BiIIKY. [IpHHUKN BIAHOCHOCTI
I"anines.

BzaeMogis Tin. Maca. Cuira.
Honapanns cui. Jpyruti 3akoH
Herorona. Tperiii 3axoH HbioToHA.

I'paBitamiiini cumm. 3aKoH
BCECBITHBOTO TSOKiHHA. CHila TSDKIHHSL.
PyX Tina mix Ai€l0 CURA THOKIHHSA,

Bara tima. HeBaromicTs. Pyx
IITYYHUX CYIyTHHKIB. [Tepmia
KOCMiYHa IBHIKICTB.

Cwmn nmpyxHocTi. 3akoH [ 'yka.

Cumu tepra. KoedinieHt tepts.

MoMeHT CHITH. YMOBH PiBHOBArm
Tina. Bugu pisHOBarH.

3akonu 30epexeHnsn B MexaHili.
IMnynbe Tina. 3akoH 30epexeHHs
iMOynscy. PeakTHBHUH pyX.

Mexaniyna pobota. KiHeTnuna ta
NOTeHIiAIBHA SHepris. 3aK0H

IHEepTHICTH, Maca, CHJIa, Bara, MOMEHT
CHJIM, THCK, IMIYJIbC, MeXaHi¥Ha poboTa,
HOTYXKHICTE, KoedillieHT KOPUCHOI Aii,
KIHETH4YHA Ta NOTEHLliaIbHA eHepris,
Hepiod i YacToTa.

IneanizoBani moae.i: MaTepianbHa
TOYKa, 3aMKHEHa CHCTeMA.

3akonu, npEARUAN: 3aKOHOMIPHOCTI
KiHEeMaTHKH; 3akoHu KuHamika HeroToHa,
3aKOHHM 30epeKeHHA IMIyNnbCy i eHeprii,
BCECBITHBOTO TSKiHHSA, ['yKa, [lackans,
ApxiMena; yMOBH piBHOBard Ta IUIaBaHHA
TLJT; IPUHUMUIT: BiTHOCHOCTI [anines.

Teopil: 0CBOBH KIACHYHOI MEXAHIKH

IIpakTHYHe 3acTOCYBAHHA
TEOPETHIHOI 0O MaTepiaay: po3B’A3aHHA
OCHOBHOI 3371a4i MEXaHIKH, PyX TiJI mix
Jl€ro ogHiel abo KUIBKOX CHJI; BiIbHE
NaAiHHA; pyX TPAHCIOPTY, CHAPAIIB,
IUTAHET, INTYYHKEX CYIYTHHKIB; PIBHOBArd
tin, KK/JI npocTux mexaHizMiB, nepexaya
TUCKY PiAHHAMH Ta ra3aM, IITaBaHHS TiJ,
NPHHIMI il BAMipIOBaJILHUX NPHAANiB Ta
TeXHIYHUX MPUCTPOIB: TEpe3H,

e PpO3B’s3YyBaTHU:

1)  po3paxyHKOBI 3a/1a4i Ha BHKOPUCTaHHS
dhopMyI MPAMOIIHiIitHOrO PIBHOMIPHOTO Ta
pIBHO3MIHHOTO PYXiB, CEpEIHBOI Ta MUTTEBOT
INBHIKOCTI HEPIBHOMIPHOTO PYXY,
PIBHOMIPHOTO PyXy MO KOJY, PyXy Tija Iif
Ai€10 MOCTIMHOT CHITM TSKIHHS: PIBHOMIPHHHA
Ta PiBHONPHCKOPEHNii NpAMOiHiiH] pyXH;
BIIHOCHH# pyX; piBHOMIpHHIL pyX MO KOIY;
PYX TiN mig Ji€ro ofHieT a0 KINBKOX CAM, PyX
3B’SJ3aHAX TUI; YMOBH PiBHOBAard Ta ILIaBaHHs
TLI; BCECBITHE TSDOKIHHESA, 3akoHH HeloToHA,
I'yka, Ilackana, ApxiMena; 36epexeHHs
iMIyJIbCy # eHeprii;

2) 3amadvi Ha aHami3 rpadikiB pyxy TiJ 1
BH3HAYEHHS 33 HHMH HOTo IlapaMeTpiB,

- modymoBy rpadyika 3MiHH OJHIET
BeJIHYAHH 3a rpadikoM iHIIOof;

3) s3apadi, Aki nepeAdavarOTE 00pOOKY Ta
aHalli3 pe3yNbTaTiB eKCIIePHMEHTY,
300pakeHHX Ha $oTo abo
CXeMaTHIHOMY PUCYHKY;

4) womOiHOBaHi 3axadi, AN
pO3B’A3yBaHHA SKHX
BHKOPHCTOBYIOTHCA MOHSTTS i




Bas3oBHif 3MICT HABYAJBHOIO
mMarepiaay

Peszynomamu naeuanus, o cniggionocanmvca 3 eumozamu [lepocasnozo cmandapmy ma
HAgYanNbHUX NPOSPAM

BunannHestiy koMnoHenm

ianoricHuil KOMAROHEHN

30epexeHHsA eHeprii B MEXaHIYHIX
nponecax. [loryxsicts. KoediuieHT
kopucHOI Aii. [IpocTi MexaHiZMH

EnemeHTH MeXaHIKH pPiIHH Ta
rasie. Tuck. 3akon Ilackans mns piouH
Ta razis. ATMochepHHnii Tuck. THCK
HEPYyXOMOI PiZTUHH HA JHO | CTIHKH
nocyIuHM. ApxiMeaoBa cuna. Y MoBa
TIJIaBaHHS T

JHHAMOMETp, CTpoboCKoI, bapoMerp,
MaHOMETP, KyTbKOBHH MiMIIUITHHK, HACOC,
BaXXUTb, CIIOLY4€H1 IOCYAMHH, OJIOKH,
TIOXHJIa IIOLIHHA, BOAONPORI, [ILTIO3,
TiApaBIiYHMIA Mpec, HACOCH

3aKOHOMIPHOCTI 3 KLIBKOX pO3JiniB
MeXaHIKH;

M

OJIEKYJISAIPHA ®I3UKA | TEPMOJUHAMIKA

OcHOBH MOJIeKyNSPHO-
KiHeTHYHOI Teopii. OcHOBHI
TIONIOXKEHHA MOJIEKYJISIPHO-KIHETUYHOT
Teopil Ta iX AoCHiaHe OOIPYHTYBaHHS.
Maca i posMip monekys. Crana
Asorazpo. Cepenns KBaJpaTHYHa
HIBMAKICTh TEIJIOBOTO PYXY MOJIEKYI.

[neanpauii ra3. OcHOBHE PIBHAHHI
MOJIEKYIAPHO-KIHETHYHOT Teopii
ineanbHOTO razy. TemnepaTypa Ta ii
BuMiproBaHHs. HIkana abcomoTHUX
TEMIIEPATYP.

PiBHAHHA cTaHy iI€anbHOrO r'asy.
[301ponecH B razax.

3HaTH, MOACHIOBATH | IPAKTHYHO
3aCTOCOBYBATH:

SAenwa i nponecH: OpoyHiBCcbkHit
pyX, Audy3id, CTHCHEHH: ra3iB, THCK
rasis, IpollecH TEILUTOOOMIHY
(TenNIonpoBiAHICTD, KOHBEKIIIA,
BHIIPOMIHIOBAHHS ), BCTAHOBJICHHS
TEeILIOBOI PIBHOBAru, HEOOOPOTHICTH
TENNOBHX ABHUIIL, aArperaTHi EpeTBOPEHHS
PEYOBHHH, Ne(opMallis TBEpAUX TiM,
3MOUYBAHHS, KalUIAPHI ABHIIA TOLIO.

DyHpaMenTaabHi Aochinn: P. boiins,
E. Mapiotra, XK. llapns, XK. Teit-
Jioccaka.

pO3Mi3HABATH IPOSBHU TEILIOBUX ABUIN i
MPOIIECIB Y MPHPOAi Ta X MPAKTHYHE
3aCTOCYBaHHS B TEXHIL, 30KpeMa
audy3ii, BAKOPACTAHHSA CTHCHEHOTO
rasy, 3MiHH BHYTPIIIHBO] €HEPTil
(arperaTHOTo CTaHY Pe4OBHHH), BUIIB
TEII00OMiNY, ABHIA 3MOTYBaHHS Ta
KaIllIEPHOCTY, PI3HUX BUAIB JedopMarii,
BIIACTHBOCTE! KpPUCTANIB Ta iHINNX
MatepianiB y TexHilli it npupoxi,
CTBOPEHHS MaTepialiB i3 3alaHUMH
BJIACTUBOCTSAMH, 3aCTOCYBaHHSA TCILIOBUX
IBUTYHIB Ha TPaHCIIOPTI, B €HEePreTHli, ¥
CiTBCEKOMY rOCIoAapcTBi, METOAU




Ba3oBUii 3MicT HABMAJILHOTO
MaTepiany

Pezynomamu nasvanns, wo cniegionocamoca 3 eumozamu Jepoicasnozo cmanoapmy ma
HAGYANLHUX NPOSPaAM

3nannesnit KOMROHEHM

Hianvricru komnonenm

OcHOBH TepMOAHHAMIKH.
Tennosuit pyx. BHyTpiluHs eHepria Ta
criocobu ii 3mian. KinekicTs Termmoru.
ITHTOMA TEIIOEMHICTD PEYOBHHHU.
PoGoTa B TepMOoAHHAMIL. 3aKOH
30epekeHHA €Heprii B TEIIOBUX
npouecax (nepiuinii 3aKoH
TEPMOJUHAMIKH ). 3aCTOCYBAHHS
TEPIIOTo 3aKOHY TEPMOJAHHAMIKH 10
i3onpouecis. AxiabaTHsnii polec.

Heo0opOoTHICTE TEIIOBUX NTPOLECIB.

[MppHuMn mii TEMIOBUX ABHIYHIB.
KoehilieHT KOpHCHOT Iii TENI0BOro
JABHIYHA 1 HOr0 MakCUMalbHe
3radeHHs. Exosioriuni Haciaky aii
TCIIOBHUX MALIHH.

BaacruBocTi razie, piguH i
TBepaux Tia. [lapoyTBopeHHs
(BUTIAPOBYBAHHA Ta KATIIHHS).
Konpencauis. IIutoma Tennora
napoytsopeHHs. Hacuuena ta
HEeHACHYeHa Iapa, ixHi BIaCTHBOCTI.
BingocHa BoJoricTs IOBITPS Ta ii
BHMIPIOBaHHS.

ITnasieHHs i TBEpAHEHHS TiJL

OcCHOBHI NOHATTA: KUIBKICTh
PEUOBHHH, cTala ABOrajpo, MOJIIpHA
Maca, cepeHsa KBajpaTHYHa WBHIKICTH
TEIJIOBOTO PyXy MOJEKYJI, TEMIieparypa,
TUCK, 00’ €M, KOHLUEHTPaIlik, I'YCTHHA,
TEII000MiH, poOOTa, BHYTPIIIHA €HEpTis,
KUIBKICTD TETUIOTH, aiia0aTHHE mpoliec,
i3onpolecu, THTOMAa TEIIOEMHICTh
PEYOBUHH, MUTOMA TEILIOTA IJIaBJISHHS,
MUTOMA TEMIOTA MapOYTBOPEHH A, MHTOMA
TEINIOTA 3TOPSAHHSA ATHBa, MOBEPXHEBA
EHepris, cuila MOBEPXHEBOrO HATATY,
HOBEPXHEBHI HATAT, HACHYEHA Ta
HeHacH4YeHa Napa, BiJHOCHA BOJIOTICTh
NOBITPsI, TOYKA POCH, KPUCTANIYHI Ta
aMopHi Tija, aHi30TpomIid
MOHOKPHCTAIIB, MPYXHA 1 INIACTHYHA
Aedopmarnii, BUIOBKEHHA, MEXaHIYHAa
Hampyra.

IneanizoBani MoneJi: ineanbHuif ras,
ineanbHa TENJIOBA MaLIHHA.

3aKoHU, NPHHIMHITH TA MeXKi IXHBOTO
3aCTOCYBAHHSA: OCHOBHE PiBHAHHSA
MOJIEKYISAPHO-KIHETHIHOL Teopil
' iIealbHOro rasy, piBHAHHSA CTaHY

npoQilakTHKy i 6opoTEOH i3

3a6pyAHEHHAM HaBKOJHUIIHBOTO

MPUPOTHOTO CEPENOBHUINA;

3aCTOCOBYBATH OCHOBHI HOHATTA Ta

3aKOHH, IPUHHAIHA, TIpaBAIa

MOJIEKYIAPHOT (i3HKH Ta TEPMOAHHAMIKH,

dhopMynu 1A BU3HAUCHHA Qi3HYHHX

BEJIMYHH Ta iX OAUHHIEL; MATEMATHYHI

BHPAa3U 3aKOHIB MOJIEKYJISPHOI QI3UKH Ta

TEePMOAHHAMIKH;

BU3HAYATH MEXi 3aCTOCYBAHHA 3aKOHIB

MOJIEKYNAPHOT (i3UKH Ta TEPMOAMHAMIKH;

PO3PI3HATH: arperaTHi CTavd PeYyoBHHH,

HACHUYEHY Ta HEHACHYEHY IIapy,

KpHCTaliuHI Ta aMopdHi Tina;

pO3B’A3YBATHU:

1) po3paxyHKOBi 3a7a4i, 3aCTOCOBYIOUH
$YHKIOHANBHI 3AJIEXKHOCTI MIXK
OCHOBHHUMH (Di3NIHHMH BETNYHHAMH,
Ha: piBHAHHA MOJIEKYJISPHO-
KiHETHYIHOT Teopil 11eaNbHOrO rasy,
3B’SI3KY MiX MACOIO a3y i KUIBKICTIO
MOJIEKYJT; 3a7I€)KHICTh THCKY Ta3y Bil
KOHI[EHTPALIiT MOJIeKyJI 1
TEMIEPaTyPH; BEYTPILIHIO EHEPTIO
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Ba3zoBuil 3MicT HABYANBLHOIO
mMaTepiany

Pezyrnomamu naeuanns, wo cniggionocaAmues 3 UMocamu Lepocasrnozo cmanoapmy ma
HABYUATLHUX NPOZPAM

3HnanHesult KOMROHEHM

JlignoHicHUI KOMROHEHM

ITuToMa TemoTa iasjieHus. Terora
3ropsiHHA nanupa. PIBHAHHSA TENIOBOFO
fanaHcy ANA HAHMPOCTIIHX TEMIOBUX
TIPOIIECIB.

ITopepxHenuii Hatar piaus. Cuna
TIOBEPXHEBOTO HATArY. 3MOYYBaHHA.
KaninspHi ssuia.

Kpucraniuni Ta aMmopdHi Tina.
MexaHiuH1 BJIACTHBOCTi TBEPAUX TiJL.
Buau nedopmauiii. Moayns FOnra.

11eaNibHOTO ra3y, ra3oBi 3aKOHH, Mepinii
3aKOH TEPMOAHHAMIKH, PIBHIHHS
TETLJIOBOTO OanaHcy.

Teopii: ocHOBM TepMOTMHAMIKH Ta
MOJIEKYNAPHO-KIHETHIHOL TEOPIi.

IpakTuune 3acTOCYBAHHA
TeOpPeTHYHOro MaTepiaay: oxpemi
BUIIA/IKA PiBHAHHS CTaHY 1J€aTBHOrO rasy
Ta IXHE 3aCTOCYBAHHS B TeXHI,
BUKOPHCTAaHHA CTUCHEHOr'O rasy Ta
TEILJIOBHX MAIIINH, ABAIIA Audys3il,
KUIIHHA L1 301IBIIEHHM THCKOM,
TepMiyHa 00pobKka MeTaliB, MEXaHivHi
BJIACTUBOCTI PI3HMX MaTepiajiiB Ta
BUKOPUCTAHHA NPYXXHUX BIIACTUBOCTEH
TUI y TeXHilli TOIIO; IPHHIMI i1
BHMIPIOBAJILHUX NPUIIAJIB TA TEXHITHUX
IPUCTPOIB: KAJIOPUMETP, TEPMOMETP,
IICHXPOMETP, TEIUIOBA MAIMHA (TeIIOBi
JBUT'YHU, l1apoBa i razoBa TypOiHH).

2)

3)

4)

OJIHOATOMHOTI'O Ta3y; 3aJIeXKHICTh
TYCTHHH Ta THCKY HaCHYCHOI Napy B1X
TEMIIEPaTypH; PiBHAHHA CTaHY
iJealbHOTO rasy, ra3oBi 3aKOHU;
pobOTY TEPMOAUHAMIYHOTO MIPOIECY,
TIePHINi 3aKOH TePMOAUHAMIKH;
PIBHSHHA TENNoOBOTo Hanancy; Ha
NOBEPXHEBI Ta KaUIApHI ABHINA,
NPYXKHY eQopMaItito Tij, BIITHOCHY
BOJIOTiCTh NOBITPS;

3afiaqi Ha aHani3 rpadikiB 130MporeciB
Ta TOOYAOBY 1X V Pi3HUX CHCTeMax
KOOpPAHUHAT; O0UHCIeHHs 3a rpadikoM
3a71€XKHOCTI THCKY I'a3y Bijx Horo
00’eMy; poGOTH, BUKOHAHOI Ta30M;
aHaTi3 rpadikiB TENJIOBHUX NMPOLECIB;
aHaNi3 JiarpaMu po3TAraHHA METaliB;
3afadyi, AKi HepeadaqaoTs 00pobKy Ta
aHajli3 pe3yJIbTATiB eKCIIEPHMEHTY,
306paxkeHux Ha $poTto abo
CXeMaTUIHOMY PUCYHKY;
KOMOIHOBAHI 3a1a4i, As
PO3B’A3YBAHHSA AKHX
BHKOPUCTOBYIOTHCH ITOHATTA |
3aKOHOMIPHOCTI 3 KUIBKOX PO3JiiB




Baszosui 3MicT HABYAJILHOTO
MaTepiajny

Pezynemamu naguanns, wo cniegioHoOCAMbCA 3 8UMOLAMU J]epHCABHOZO CIAHOAPMY Ma
HAGUANLHUX NPOSDAM

3nanHesUll KOMROHEHM

Hisnenicnuit koMnonenm

MOJIEKYTAPHOT (izuKH,

TEPMOINHAMIKH Ta MEXaHIKH;
CKJAJIaTH TUTaH BUKOHAHHA
eKCIIePHMEHTIB, pOGOTH 3
BUMIPIOBANTBHUMH NPUIAJAMH Ta
IPUCTPOIMH, 30KPEMa KAJIOPHMETPOM,
TEPMOMETPOM, IICHXPOMETPOM
POOUTH y3araJpHEeHHS 1040
BIACTHBOCTEH PEUOBUH Y Pi3HHX
arperaTHUX CTaHaX; pO3TalllyBaHHS, PYXY
Ta B3aEMOIIT MOJIEKYJ1 3aeXHO BiJl CTaHy
pEJOBHHH.

EJEKTPOAUHAMIKA

OcCHOBH €/IeKTPOCTATHKH.
EnexTpuynuii 3apsja. 3aKoH
36epexeHHS ENEKTPHIHOTO 3apagy.
3axoH KynoHa.

Enextpuuse none. Hanpyxenicts
eJleKTprgHoro noas. IpuHnun
CYNEPIO3MLIL OB,

ITpoBimHWKY Ta JieNEXTPUKH B
eNIEeKTPOCTATHIHOMY TIOJI.

PoboTa enekTpudHOro Mo npy
nepeMilleHni 3apagy. [Torenmian i

3HaTH, NOACHIOBATH 1 MPAKTUYHO
3aCTOCOBYBATH:

SABuma i npolecH: eNeKTPH3alis,
B3a€EMOJ1A 3apAIKEHUX Tijl, ABA BUIH
eNEeKTPUIHNX 3apsaiB, BUIbHI HOCIT
3apsAdiB Y POBIAHUKAX, TOISPH3ALYIS
JieNeKTPUKIB, Al eNEKTPUYHOTO CTPYMY,
eNeKTPoIii3, TEPMOEJIEKTPOHHA eMiCis,
iOHI3allis ra3is, MarHiTHa B3acMOIis,
ICHyBaHHs MarHiTHOT'O TOJA 3eMlIi,
eNeKTPOMAarHiTHa iHIYKIisi Ta

PO3Mi3HABATH HPOSBH €JIEKTPOMArHITHHX
ABHHI 1 MPOLECIB Y OPHPOAi Ta iX
IIpaKTHYHEe 3aCTOCYBaHHA B TEXHILL,
30KpeMa ENCKTPOCTATHYHHN 3aXHCT,
BUKOPHCTAHHS MMPOBIJHUKIB Ta
130719TOPIB, KOHASHCATOPIB, Aii
eNIeKTPUYHOrO CTPYMY, BHKOPUCTAHHSA
MarHiTHHX BJIACTHBOCTEH PEYOBHHH,
eJeKTPOITi3y B TeXHIL (A00yBaHHA
YUCTHX METAJIB, T'AILBAHOCTErIS,
raJbBaHOIJIACTAKA), €IEKTPOMATHITIB,




BazoBuii 3MicT HABYAJALHOTO
MaTepiaay

Pezynomamu naguanns, wjo cnieeionocamocs 3 uMozamu Jepocaernozo cmanoapmy ma
HABUANLHUX NPOZDAM

SIHAHHEBUT KOMNOHEHN

HianericHuit komnonenm

pisuuia morednianis. Hampyra.
3B’130K MiX Hapyromo i
HaNpYXeHiCTIO OHOPiTHOTO
eeKTPUIHOTO TIOJIA.
‘EnektpoeMHicts. Konaencaropn.
ENeKTpOEMHICTD TIIOCKOTO
KOHAeHcaTopa. 3’ €qHaHHSA
KOHIEHCATOpiB.
Enepris eNeKTPUYHOIO HOJA.
3axoHH NOCTIHHOTO CTPYMY.
Enextpnunuil ctpyM. YMoBH

iCHyBaHHS HOCTIHHOTO €eKTPUYHOTO
cTpymy. Cuna cTpyMy. 3akon OMa 1ist

AUIIHKH Kona. Omip IpoBigHHUKIB.

IlocnigoBHe Ta mapanensHe 3 €AHAHHSA
nposignukis. EnexTpopyimiiina cuna.
3axod OMa a1 noBHOTO kona. Pobota

i NOTYXHICTD €JEKTPHYHOTO CTPYMY.
3akon [Dxoyns-Jlenua.
EnexkTpuanuii cTpyM y pisHux
cepe0oBHULAX. :
EnekTpHuHUH CTpYyM ¥ MeTanax.
EnekTpoHHA IPOBIHICTL MeTAlliB.
3anekKHICTh ONOPY METAJB Bl
teMilepatypu. HaanmpoBiaHicTh.

CaMOIHAYKIIA TOILO.

DyugaMenTaabHi J0CHian:
1. Kynona, Hodde-Minmikerna, I'. OMa,
X. Epcrena, A.-M. Amniepa, M. ®Qapanes.

OcHoBHI NOHATTA: CICKTPUYHHI
3apsi, eJeMeHTapHAN 3apan,
eNIEKTPOCTAaTHYHE NOJIe, HANPYKEHICTS,
NiHIT HanpyKeHOCTi (CHIOBI JiHiT),
NPOBIAHMKH Ta JIeICKTPHKH,
DieeKTPHYHA NPOHHKHICTE PEYOBUHM,
poboTa CHIT eJICKTPOCTATHYHOTO HOJIA,
MOTEHL1aJIbHA €Heprid 3apsay B
ENEKTPUYHOMY IOJIi, MOTEeHITiAJ, PISHUNS
MOTEHI{ANIB, HANPYTA, €IEKTPOEMHICTD,
SHeprig 3apsHKEHOro KOHAeHcaTopa, Cijia
CTPYMY, €NeKTPUYHHUI omip,
eJIEKTPOPYIIiHHA CHIa, HANIPOBIIHICTH,
BaKyyM, TEPMOECKTPOHHA €MicCisi, BIacHa
Ta JOMIIIKOBA OPOBLAHICTE
HANIBIPOBIAHUKIB, ENEKTPOHHA
MPOBIIHICTH METAJIIB, AUCOLi A,
XIMIYHHI eKBIBAIEHT, I0HI3AIIIA,
pekoMOiHallid, MIa3Ma, HecaMOCTIMHu 1
caMOCTIiHUIN PO3PIIH, MarHiTHA
iHAyKuia, cuna AMnepa, cnna JlopeHua,

eNeKTPOIBUTYHIB, KOTYIIOK

IHAYKTHBHOCTI, KOHAECHCATOPIB;

3aCTOCOBYBATH OCHOBHI MOHATTA Ta

3aKOHH, [IPHHLINITH, TPABKIIA
eNeKTpOAUHAMIKH, POPMYITH A1

BU3HAYEHHS (Pi3HYHNX BEeNUYMH Ta iX

OJIMHUIE; MaTEeMATHYH1 BHPA3H 3aKOHIB

eNeKTPOAUHAMIKH;

BH3HAYATY MEX{ 3aCTOCYBaHHS 3aKOHIB

Kynona ra-Owma; _

PO3PI3HATH: IPOBITHHKY i TI€IEKTPHXH,

NONAPHI H HENOJAPHI JieNeKTPUKH, BHAH

MAarHeTHKIB, HeCaMOCTIHHUIM 1

caMOCTIHHIH po3psOH B raszax, BIacHy Ta

JOMITIKOBY MPOBIAHICTD

HaIlIBIPOBITHAKIB,;

NOPIBHIOBATH BIACTUBOCTI MArHITHOLO

MOJIA, eNIEKTPOCTATUIHOTO Ta BUXPOBOLO

ENEeKTPUYHHX IOJiB;

PO3B’A3yBaTH:

1) po3paxyHKOBi 3afadi, L0 BHMATaIOTh
3acTOCYBaHHSA (PYHKIIOHATBHHX
3AMEeKHOCTEH MK OCHOBHHMHU
(pisMYHAMM BEJIMYIMHAMH, HA:
B38€MOJ1I0 TOUKOBUX 3apiaiiB




Ba3oBnii 3MicT HABYAJILHOTO
MaTepiany

Pezynomamu nasuanna, wo cnisgionocamecs 3 umozamu Jlepicasnozo cmanoapmy ma
HABUANbHUX NPOPAM

3nannceutt komnoHenm

Hianounicnui xomnonenm

EnexTpayHUN CTpYM y PO3YHHAX i
PO3ITaBax eNeKTPOJITIB. 3aKOHU
eNeKTponizy. 3acTOCYBaHHS
€JIEKTPONi3Y.

ENexTpU4HUHi CTpyM y rasax.
Hecamocriliauii i caMocTiliHBiA
pospsiay. [oHSTTA npo miasMmy.

Enexrpuunuit cTpyM y BakyyMi.
EnekTpuuHuit CTpym y
HamiBIpoBixHKKaX. BiacHa Ta
JAOMINIKOBA €JIeKTPOIIPOBLIHICTE
HAMIBIPOBIAHYKIB. 3aieXKHICTh ONOPY
HAIBMPOBLIHNKIB Bifl TEMIIEpaTypH.
EieKTpORHO-ZipKOBHI Nepexin.
HanisnpoBigHuKoBUI Hi0.
Tpanzucrop.

MarniTHe noJie, eJiekTpoMarniTHa
iHAYKILis.

Bzaemogis crpymis. MarHiTHe none.
MarwiTtra ingykuis. Cana AMnepa.
Cuna Jlopenua.

MarniTHi BTaCTHBOCTL PEHOBHH.
MarHiTHa NMPOHUKHICTb.
PepoMarteTHKH.

Marnitauii norik. SBHme

MAarHiTHa NPOHUKHICTh, eIeKTPOMArHiTHa
IHAYKIUA, IHAYKOIAHUE CTpyM, MarHiTHHI
noTik, EPC innyknii, enekTpoMartitae
noJjie, CaMOIHAYKIIA, iHAYKTHBHICTE, EPC
CaMOIHAYKIiii, eHeprisd MArHiTHOI'O [OJS.

IneanizoBaui Moaesi: TOUKOBUHR
3apaa, HeCKiHYEHHa PIBHOMIPHO
3apsIKeHa IIIOUINHA.

JaKoHH, NPHHUNHNH, IPABHJIA,
rifnoTesn: 3aKOHU 30€peXeHH
enekTpudHoro 3apany, Kymona, Oma (juis
JINSHKY T4 HOBHOTO €JIEKTPHUYHOTO K0Jia),
Ixoyns-Jlenia, elekTpoinsy,
eNeKTPOMArHiTHOT IHAYKILil; IIPUHIIHUT
CYNEPTIO3HILT eNeKTPHYHUX T1OJIB;
IpaBHIIa: CBEPIUKA (IPaBOro FBUHTA),
miBol pykd, Jlenna;

rimotesa Ammepa, rinoresa
Makcsenna.

Teopii: ocHOBH KIacHIHOL
eJIeKTPOHHOI Teopii, Teopii
eJIEKTPOMATHITHOTO MOJIA.

IIpakTH4He 3acTOCYBAHHHA
TeOPETHYHOr0 MaTepiany:
BUKOPUCTAHHS €JIEKTPOCTATHYHOTO

2)

(3acTocyBaHHs 3akoHy Kyinona),
HapPYXEHICTh IO TOIKOBOTO
3apsay, NpoBiAHOT Kyai, NPRRIUI
CYTIEPIO3HIIil; Oil0 ENEKTPHIHOTO
IOJIA HA 3apsal; eNeKTPOEMHICTD
TIJIOCKOrO KOHZIEHCATopa, 3’ € JHAHHA
KOHJEHCATOPIB, EHEPTIIO 3apAIKEHOTO
KOHJEHCATOPa; PO3PAXYHOK
eNeKTPUYHHUX KU (Y T.4. 3MillaHnX
3’€/[HaHb [TPOBIAHHKKIB) 13
BHKOPHCTAaHHAM 3aKOHIB OMa;
pobOTy, NOTYXKHICTE Ta TEIUIOBY HJI0
eNeKTPUIHOTO CTPYMY; IPOXOIKECHHSA
eNeKTPHUHOTO CTPYyMY 4epes
€JIeKTPOJITH; BH3HAYECHHS HAIPAMY Ta
MOZYJI1 BEKTOpa MarHiTHOI IHAYKILT;
cunu Amnepa, cunu Jlopenua, EPC
iHOYKLIT B pyXOMHX TIPOBIOHUKAX, HA
3aKOH eJIEKTPOMArHiTHOT IHAYKIIIT,
EPC caMoiHAYKILii, eHEPTIIO
MAarHiTHOTO MOJIA MPOBIAHHKA 31
CTPYMOM;

3ay1avi Ha aHaJi3 rpagiuHoro
300pakeHHA eIeKTPOCTATHYHOTO T4
MAarHiTHOTO [TOJIB, 3aCTOCYBAHHS




BazoBHii 3MicT HABYATBHOTO
mMaTepiaty

Pezynomamu naguanus, wjo cniegionocameca 3 eumozamit Jeprcasnozo cmanoapmy ma
HAGYanNbHUX NPOZPaM

Inannesuit KoMRoOHEeRM

HisnbHICRUT KOMUOHEHIN

€JIEKTPOMArHITHOY iHAYKLii. 3aKOH
eeKTpoMardiTHo! inaykuii. Ilpasuio
Jlenna. SBuine caMoiHIyKIil.
[HaykTHBHICTE. EHEpris MaraiTHOTO
moJIs.

3aXHCTY, 130ATOPIB Ta HPOBIAHHUKIB,
KOHAEHCATOPIB, Aii €NEKTPUHHOIO CTPYMY,
3AKOHIB CTPYMY JUIA PO3paxyHKy
ENEKTPUYHHX KU, €IEKTPOIi3Y, II1a3MHK B
TeXHilli, BUAIB CAMOCTIHHOro po3psiny,
PYXY eNIeKTPHUHHUX 3apsaXiB B
eNeKTPUIHOMY 1 MarHITHOMY TIOJIAX,
MarHiTHUX BJACTUBOCTEH PEUOBHHU
TOLIO; MPHHLIMII A1l BHMipIOBaJIbHUX
TIPUIIAZIB Ta TEXHIYHHUX PUCTPOTB!
€JIEKTPOCKON, EIEKTPOMETP, KOHIEHCATOP,
JDKEpesa CTpyMy (aKyMyJsiTop,
raJlbBaHI4HUI eeMeHT, reHepaTop),
€J1eKTPOBUMIPIOBANIbHI TIPHITAIH
(aMITepMeTp, BOMLTMETP), CIIOKHBAYL
CTPYMY (OBUTYHH, PEIUCTOP,
eNIeKTPOHArpiBabHI IPUIIAAH, TUTaBKi
3aIO0IKHHUKH, PEOCTaTH ), ENIEKTPOHHO-
npoMeHeBa TpyOKa, HalliBIPOBIAHUKOBI
NpHJaAH, €NeKTPOMArHiThH, FYYHOMOBEIb,
eNeXTPOAUHAMITHHA MiKpoghOoH.

3aKkoHy OMa, 3a7e)KHOCTI OIopy
METAIEBOrO NPOBIAHIKA Ta
HaIliBINPOBIAHUKA BiJ TEMIIEPATypH,
BOJIT-AMIIEPHY XAPaKTEPUCTUKY
HAIBIPOBI AHUKOBOTO AI04;

3) 3apaui, ki nependavaioTs 00poOKyY T
aHaJIi3 Pe3yNbTaTIiB EKCIEPUMEHTY,
300paxkeHHX HA $oTo abo
CXEMATHIHOMY PHCYHKY;

4) KoMOiIHOBaHi 3amadi, Jis
po3B’I3yBaHHs AKHX
BHKOPHCTOBYIOTHCS MOHSTTA 1
3aKOHOMIPHOCTI 3 MEXaHIKH,
MOJIEKYIspHOL (Qi3UKH Ta
eNeKTPOINHAMIKH;

CKJIA/IATH TUIAH BUKOHAHHS

€KCTIEPUMEHTIB, pOOOTH 3

BUMIPIOBAJIBHAMH IIPHAAJaMH Ta

NPUCTPOSMH, 30KpeMa eJICKTPOCKOIIOM,

ENeKTPOMETPOM, KOHIEHCATOPaMH,

IDKEpeNaMi CTPYMY, IepeTBOPIOBAYaMH

CTPYMY, IIPHIaIaM¥ A1 BUMIPIOBAHHS

XapaKTEePUCTHK CTPYMY, CIIOXKHUBAYAMHU

CTPYMY, €NIEKTPOMATHITOM, COJEHOIIOM,

PCOHTH y3arajdbHEeHHs OO HOCIIB
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Ba3zoBnii 3MicT HABYAJNLHOTO
MaTepiany

Pesynomamu naguanna, wo cnisgionocameca 3 sumozamu Jepoicasnozo cmanoapmy ma
HABYANBHIUX NPO2DAM

3HAHHEGUU KOMNOHEHM

HisaneuicHuit komMnonenm

eIEeKTPUYHOTO 3apsay B pi3HHX
cepeloBHUILAX; MATHITHUX BIAaCTHBOCTEEH
PI3HHX PEYOBHH.

KOJHUBAHHA I XBHAJIL. OHNTHKA

Mexaniuai KoIHBaHHS i XBHJIL.
KosmBaneHuit pyx. BineH1 MeXxaHi4H]
KOJMHBaHHA. [ apMOHIYHI KOJMBAaHHSL.
3MillleHHs, aMILTITY 13, IePio, YacToTa
i dpa3a rapMOHIYHUX KOJIHBAHb.
KonmsaHHA BaHT2KY Ha TIPYKUHI.
HuTtauuii MasTHHK, Nepiof KOJUBAHb
HUTAHOrO MasTHUKA. [leperBopeHHs
eHeprii Mpy TAPMOHIYHUX KONUBAHHAX.
BuMyIlleHi MeXaH19Hi KOJIHBaHHS.
SBHIle pe30oHaHCy.

[MoinmpeHHs KONMBAaHE Y MPYKHUX
cepenosuimax. IlonepeuHi Ta
No3A0BKHI XBuIIi. JIOBKMHA XBHIIL.
3B 130K MK JOBXHHOIO XBHIII,
LIBMJIKICTIO i1 ITOMIMpPEHHS T IEPIOROM
(gacToToI0).

3eykosi xBuii. [IIBuAKicTE 3ByKY.
I'yuHicTbh # IHTEHCHBHICTB 3BYKY.
 Bicota Tony i TeMOp 3ByKy. IH¢pa- T2

3HaTH, NOACHIOBATH | NPAKTHIHO
3aCTOCOBYBATH:

AsHma i NpolecH: KOJIWBAHHS TiIA HA

HHTII Ta OPYXUHI, pe30HARC, MOIIAPEHHS
KONHUBAaHb Y IPOCTOp1, BiAOUBaHHS XBUJIb,
NpAMOJiHIfiHe TOMKPEHHS CBIT/IA B
OIHOPITHOMY CEPEIOBHINI, YTBOPESHHS
TiH1 Ta MIBTIHI, MiCAYHI Ta COHAYH!L
3aTeMHEHHS, 3aJIOMJICHHS CBIT/IA HA MEXKI]
JIBOX CEePeIOBUIL, CKIHUEHHICTh
HIBUAKOCTI MOMMPEHHS CBIT/A i
PaIiOXBHIE TOLIO.

@yuaamentaabsi gocnian: I'. 'epua;
L. Herorona, 1. ITymos ta B. Pentrexa.
OcHOBHI OHATTA: FAPMOHIYHI
KOJMBAHHS, 3MIINICHHS, aMILTITYIA,
nepion, JacTora i ¢asa, pezoHaHc,
HonePeyHi Ta HO3/I0BAKHI XBHIIL, JOBXHHA
XBMJIi, IIBHAKICTb 3BYKY, TYUYHICTb #

PO3MNi3HABATH IPOSBH KOJINBAIBHHUX 1
XBHJILOBHX (30KpeMa CBITJIOBUX ) ABHILI i
MPOLIECIB8 Y TPUPOII Ta IX MPaKTUIHE
3aCTOCYBaHHs B TEXHill, 30KpeMa
MOIMUPEHHA NONEPEYHNX 1 TIO3A0BKHIX
XBHJIb, MIPAKTHYIHE 3aCTOCYBAHHS 3BYKOBHX
Ta YJIbTPa3BYKOBHX XBUJIb ¥ TEXHILI,
BUKOPIACTAHHA eJICKTPOMATHITHOTO
BHIIPOMIHIOBAHHS Pi3HUX JAiana3oHiB,
3aCTOCYBaHHA ABRIN iHTepepeHtlii,
mudpakiii Ta noagpuzanii cBiTia,
BUKOPUCTAHHS JiBIHYaCTUX CIIEKTPIiB;
3aCTOCOBYBATH OCHOBHI ITOHSATTA Ta
3aKOHM JUISt KOIUBATBHOTO PyXY i
XBUJIBOBUX NpoOLECIB, POPMYITH 115
BHU3HA4YeHHS (pi3W9HAX BEJIUTHH Ta 1X
ONMHUIIb; MATEMAaTHYHI BUPA3H 3aKOHIB;
BU3HAYATU MEeXi 3aCTOCYBAaHHR 3aKOHIB
reOMETPUIHOT ONTHKH;

TIOPIBHIOBATH OCOOIMBOCTI KOJIMBAHE TA

iHTEHCHBHICTE 3BYKY, BICOTA TOHY 1
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Ba3oBnii 3MicT HABYANBHOTO
MaTepiaiy

Pezynomamu naguannsa, wo crnisgionocamocs 3 sumozamu Jepacasnozo cmandapmy ma
HAGYANLHUX NPOSpam

Snanuesttt KOMNOHEHM

JianvricHuli koMnoxenm

YIBTPa3BYKH.

E/leKTpOMAartiTHi KOJHBAHHA |
XBHJIL. BinbHi elekTpoMarsiTai
KOJHBAHHA B KOJNUBAJIbHOMY KOHTYPI.
ITepeTBOpEeHHs €HEPFii B
KOJIMBANBHOMY KOHTYpIi. BnacHa
YacTOTa i MEPio] eNeKTPOMartHiTHIX
konuBaHb. Popmyna Tomcona.

BumyiueHi eneKTpH4HI KOJIMBaHHS.

3MiHHHH eNeKTPUYHIH CTPYM.
T'eHepaTop 3MIHHOTO CTPYMY.
EnexTpuynnil pe3oHaHc.

Tpancopmarop. [Ipuninn
niepenavi eJeKTpoeHeprii Ha BelIHKi
BiACTaHI.

ENleKTpOMarHitTHe moJie.
ENeKTpoMarHiTHI XBHI Ta HIBHAKICTH
ix mowmupennsd. [lkana

eNeKTPOMArHITHAX XBHIIb. BracTuBocTi
eNICKTPOMArHITHOTO BUNPOMIHIOBAHHS

pi3HHX Aiana3oHiB.

Onruka. [pamoniniitaicTs
NONIAPEHHS CBITIA B OJHOPLIHOMY
cepenoBuili. [1IBuaKicTs cBiTHa TA il
BHMipIOBaHHI.

TeMOp 3BYKY, iH(pa- Ta YIBTPa3BYK,
BUIBHI Ta BUMYINEHI €1eKTPOMarHiTHi
KOJHBaHHS, KOJIMBAIbHUNA KOHTYP,
3MIHHHANA CTPYM, Aii041 3HAYESHHSA HAPYTH
i cHmu CTpyMy, aKTHBHHH, IHAYKTHBHUK
Ta €MHICHU#H ONOpH, po6oTa i IOTYXHICTh
3MIHHOI'O CTPYMY, PE30HaHC,
aBTOKOJIMBaHHS, aBTOKOIHBAJIbHA
CHCTEMa, Tiepion (YacToTa) BUTBHUX
eIEKTPOMAarHiTHUX KOJIUBaHb B
eNIeKTPHYHOMY KOHTYPI, eJIeKTPHIHUR
pe3CHaHC, 3MiHHHH eNeKTPUYHUIH CTPYM,
xoepinient Tparcopmariii,
eJEeKTPOMArHiTHI XBHUJIi, ONITUYHA CHJla Ta
(okyc MiH3H, MOKAa3HHK 3AIOMIICHHS;
NOBHE BIIOHBAHHS, IKepena
KOTepeHTHOTO BHIIPOMiHIOBAHHS,
inTepdepennin, nudpaxuis, Iucnepcis,
MOAAPU3aIlig CBITNIA.

IneanizoBani Moaei: MaTeMaTHIHUIH
(HUTAHKN) MasTHHK, 10eaIbHA#H
KOJIMBAJILHUH KOHTYP.

3aKORH, NPHHHHAYN: PIBHIHHS
He3aTyXal4uX FrApMOHIYHAX KOJHBAHb,
3aKOH NMPAMONiIHIHHOr0 NOMKPEHHs CBITIA

XBHJIb PI3HOI NPUPOJIH, CIEKTPH
BHIIPOMiHIOBaHHA Ta NOTJIHHAHHS,
PO3PI3HATH: HOIEePedHi Ta IO3M0BXHI
XBHJI, BUTPOMIHIOBAHHA PI3HHX
Nlanas3oHiB;

PO3B’A3yBaTH!

1) po3paxyHKOBI 33/1a4i, 3aCTOCOBYIOYH
byHKIIOHAJIbHI 32M€KHOCTI MDK
OCHOBHUMH (i3UYHHMH BeIHUHHAMH,
Ha: 3ICXKHICTD IEPIOAY BIIACHUX
KOJIMBaKb BiJl NapaMeTPiB CHCTEMH;
3aKOoH 30epexeHHs eHepril B
KONMBAJILHOMY NPOIIeCi; rapMoHIIHI
KOJIMBAHHS, JOBXKHUHY XBHJII; 3aKOHU
TeOMETPHYHO1 ONTHKH, GopMyTy
TOHKOI JIiH3M; IHTepepeHLIito Ta
IAQpaxmio cBiTIa; TpaHchopMaTop;

2) 3agaui Ha aHani3 rpadikie
He3aTyxalgux (FapMOHIYHHUX) Ta
3aTyXalUHX KOMHBaHb, 3aJIEKHOCTI
aMIUTITYAd BUMYIICHUX KOJIKBAHb Bijl
4aCTOTH 30BHIINHBOT NEPIOANIHOT
CHITH, 300paXkeHHs X0y CBITJIOBHX
MpPOMEHIB Ha MeXi IBOX MPO30pHX
cepea0BHI; 300paXeHb, OTPUMAHUX
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BazoBnii 3MicT HABYAJbLHOTO
mMarepiany

Pesynomamu naguanus, wo cnigionocamuca 3 sumozamu Jlepoicasnozo cmanoapmy ma
HQGYANILHUX NPOZPaM

HaHHEBNI KOMNOHEHRM

Hisavricuui komnonenm

3akoHu BiAGUBaHHSA CBITIA.
[TobynoBa 300pakeHsb, SKi 1a€ MIIOCKE
A3epKao.

3aKOHH 3aJIOMJIEHHS CBITNA.
AOGCOMOTHHUI | BITHOCHUH TOKa3HUKH
sanomiieHHd. [loBHe BiaOuBanns.

JliH3a. OnTHYHA cHjia JiH3H.
®opumyna roukoi ninsu. [obynosa
300pakeHb, SKi Jac TOHKA JIiH3a.

InTepdepennis cBiTna Ta i
MpaKTUYHE 3aCTOCYBAaHHA.

Hudpakuis ceitna. Judpaxmiiini
TpaTKM Ta iX BHKOPHUCTAaHHA AN

BH3HAYCHHA JOBXKHHH CBITJIOBOI XBHJII.

Hucnepcis cpitna. HenepeppHuii i
ninifigaTnif cnexTpr. CrieKTpanbHAH
aHaIi3.

IMTonspusaiig cBiTIA.

B OTHOPITHOMY CE€pPEIOBHIII,
He3aNeXKHOCTI HOLIMPEeHHS CBITROBHX
My4KiB, 32KOHU BLIOHBaHHA Ta
3aJIOMJISHHS XBWJIb, YMOBH BHHHKHEHHS
iHTepdepeHiiHoro MaKCHMYMY Ta
MiHiMyMy; npuanun [rofireHca, mpuUHIMN
Homnnepa.

Teopii: :

OCHOBH TeOpii €JIeKTPOMAarHiTHOTO MOJIA.
IIpakTHYIHe 3acTOCYBAHHA
TEOPETHYHROTO MaTepiaay: nepesaya
eNeKTPUYHOI €HePrii HA BiICTaHb,
nepenaya iHGoOpMallii 3a 10MOMOT0I0
€IeKTPOMarHiTHHX XBHJIb, PaJioIOKaLlis,
BUKOPHCTaHHA €JICKTPOMATHITHOTO
BHNIPOMIHIOBAHHS Pi3HHX JiaNa3oHiB,
3aCTOCYBaHHS 4BHII iHTepdepeHIIii,
nudpakiil Ta moNgpu3anii cBitIa,
BUKOPUCTAHHA NiHIAYATUX CIOEKTPIB,
CHOEKTPANLHU aHAai3;

NPHHLHT Aii BAMipIOBAJILHUX MPUAANIB Ta
TeXHI9HHX NIPUCTPOIB: I'eHEPATOP HA
TPaH3UCTOPi, TeHepaTop 3MiHHOTO
CTPYMY, TpaHc(OpMaTOp, HAUTIPOCTI M

33 JOMOMOTOIO IJIOCKOTO A3€pKana Ta
TOHKOI JMH3H;

3) komOiHOBaHi 3a34a4i, 114
PO3B’I3yBaHHSA IKHX
BHKOPHCTOBYIOTHCS TOHATTA 1
3aKOHOMIPHOCTI PI3HAX PO3IiNiB
¢izuxmy;

4) 3apmadi, sKi nepeadayaOTs 00POOKY Ta
aHaNi3 pe3y/bTaTiB EKCIICPHMEHTY,
300paxennx Ha ¢poTo abo
CXEeMaTHYHOMY PHCYHKY;

CKJIaJIaTH [JIAH BUKOHAHHA TOCJIAIB Ta
€KCTIePUMEHT1B, poOOTH 3
BUMIPIOBATEHUMH TIPAIaJaMH Ta
TIPUCTPOSMH, (30KpEMa, TUIOM Ha HUTL ),
reHepaTopoM Ha TPaH3HCTOPI,
TpaHcHOpMaTOPOM, JPKepeNaMHt CBITIa,
IUTIOCKHM J3€pKalioM, JIIH3010, IIPO30PO0
IUTOCKOMAPANIENBHOK) TIACTHHOIO,
JudpakiiHUMU [paTKaMH.

13




Bba3oBHii 3MicT HABYAJILHOIO
MaTepiaay

Pesyromamu nasuanna, wo cniegionocamosca 3 eumozamu Hepaicasgnozo cmanoapmy ma
HABYATLHUX RPOZDAM

3nannesuti xomnoHenm

Hignvrichui KoMnoHerRm

panionpriiMad, OKyJsIpH, (hoToanapar,
MPOEKUIHHUI amapar, JIyna, MiKpoCKo,
CBITJIOBO, CIIEKTPOCKOI.

KBAHTOBA ®I3UKA. EAEMEHTH TEOPII BITHOCHOCTI

EjieMeHTH Teopil BIAHOCHOCTI.
Hpuauunu (mocTynat) Teopil
BinHocHOCTI EitHIuTelina.
PensaTHBICTCBKHI 3aKOH JOMAaBaHHsA
wBUIKocTel, B3aeM0o3B’ 130K Macu Ta
eHeprii. . .

Caitiosi kBanTn. I'inoTe3a
ITnanxa. Ctana [nanxa. KBantu cBitTia
(boTtonn).

PoToedeKT Ta eKCHEPUMEHTANIBHO
BCTaHOBJIEH] Hioro 3aKoHu. PiBHAHHA
Eitnmteitna nisa goroedekTy.
3actocysaHHsa poToedekTy B TEXHIL].

THCK cBiTHA.

ATOM Ta aTOMHE A3pO.

Hocnin Peszepdopna. Anepua
MOJenb aToMa. KBaHTOBi MOCTynaTH
Bopa. BUnIpoMiHIOBaHHA T4
TTOTJIMHAHHA CBiTJIa aTOMOM.
VTBOpeHHs NiHIHYacTOro CNEeKTpa.

3HaTH, TIOSICHIOBATH 1 MPAKTHYHO
3aCTOCOBYBATH:
Ssuma i npomecn: pyx eneMeHTapHUX
YaCTUHOK Y NMPHCKOPIOBAYAX, BIIKPUTTS
CTeKTpanbHUX JiHili, pagioaKTHBHOCTI,
130TOIIH, BTPAaTa MeTaJlaM1 HETATHBHOTO
3apAAy [IpU OLPOMIHEHH] CBITIIOM,
3aJIeKEICTh eHeprii (JOTOeNeKTPOHIB Bijl
9aCTOTH CBITJIA 1 HE3AJIEXKHICTh Bijf iforo
iHTEHCHBHOCTI, Tudpakiiis GoTOHIB TA
€JIEKTPOHIB.

DyngaMeHTAAbRI JOCTiAH:
A. Cronerosa; [1. Jlebenena;
E. Pesepbopna; A. bekkepens.

OcHOBHiI MOHATTH: KBAHTH CBITIA
(potonn), poroedekT, YepBOHA MeKa
doToedexTy, TUCK CBITNA, 130TONH,

PalioaKTUBHICTD, aNlb(a- i OeTa-9YaCTHHKA,

raMMa-BHIIPOMIHIOBaHHS, KBAHTOBHH
XapakTep BUIPOMIHIOBAHHS | MOTJIHHAHHA

pO3Mi3HABaTH MPOABUA KBAHTOBUX ABHLI i
NPOIIECIB ¥ NPUPOI Ta IX NpaKTHIHE
3aCTOCYBaHHI B TEXHINI, 30KpeMa (PaKTiB,
IO MATBEPIXYIOTh BHCHOBKH
CilelianbHOl Teopil BIMHOCHOCTI; ABHHI,
II0 MiATBEPIXYIOTb KOPILYCKYIAPHO-
XBWJILOBHI JIyalli3M BIIACTHBOCTEH CBITIA;
BHKOPHCTAHHS 3aKOHIB PoToedeKTy B
TEXHilli, METOAIB CIIOCTePEKCHHA i
peecTpaliii MIKpOYaCTHHOK;
3aCTOCOBYBATH OCHOBHI IIOHATTS T4
3aKOHH CHEIiaNbHOI Teopii BITHOCHOCTI,
Teopii poToedexTy, Teopil GyaoBH aToma
Ta AAPpAa, GOPMYIH IJIs1 BUBHAYSHHS
GbizuyHIX BENUYUH TA iX OAHHUALD;
MaTeMaTHYHi BUPa3H 3aKOHIB;
PO3PI3HATU: BUIH CIIEKTPIB,
PalioaKTHBHOCTI;

TOPiBHIOBATH OCOOJIMBOCTI TPEKIB
MIKPOYACTHHOK Y €JIEKTPHYHOMY i
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BbazoBHii 3MICT HAaBYAJBLHOTIO
Marepiajay

Peszynemamu nasuanns, wo cnissionocameca 3 sumozamu [lepicasrnozo cmanoapmy ma
HAGYANbHUX NPOZDAM

3nannesu KoMnoHeHm

Hisnorichuit komnonenm

Jlazep.

Cxnan anpa atoMa. I3oTonH.
Exepris 38 43Ky aroMHUX siaep. SAnepHl
peaxuii. [Toain agep ypany. Anepuuit
peakTop. TepMoszepHa peakuis.

PagioaktuBHICTE. Anbda-, Oeta-,
raMMa-BHIpOMiHIOBaHHA. MeTonu
peecTpauii i0Hi3yI0YOro
BHIIPOMIHIOBaHHS.

CBITJIa AaTOMaMH, iHIYKOBaHe
BUTIPOMIHIOBAHHS, IPOTOH, HEHTPOH,
sAepHi CHIIH, pagioaKTHBHAN po3naj,
MepioJ MBPO3Naiy; eHepris 3B’ 3Ky
aTOMHHUX Azep, AedeKT Mac,
eHePTeTUYHUA BUXIJ SACPHUX Peakilii,
NAHIOTOBA AJEPHA peakilis, KpUTHYHA
Maca.

IneanizoBani Mojei: n1aHeTapHa
MOJIeNIb aTOMA, IPOTOHHO-HEeHTPOHHA
MOZENb AApa.

3akonH, NPpHHUANH, TIIOTE3H:
MOCTYJIATH TEOPii BIIHOCHOCTI, 3aKOH
3B’S13KY MiXK Macok0 Ta eHeprielo, 3aKOHH
doToedexTy, piBHsHHs EfinmTeiina nis
botoedexTy, kBanTOBI NocTynatu bopa,
36epesKeH s YuciIa HyKIOHIB i 3apsay B
ANEPBUX peaKLisiX, 3aK0H PaliOaKTHBHOTO
posnajy, rirore3a [aHka.

Teopii: ocHOBH creLiaibHOT TeOPil
BLIAHOCHOCTI, Teopii GoToedeKTy,
KOPNYCKYISAPHO-XBUILOBHUI JTyasli3M,
Teopii Oy10BH aToMa Ta sapa.
IIpakTHYHE 32CTOCYBaBHA
TeOPeTHYHOr0 MATEPIay: 3aCTOCYBAHHS

MAarHITHOMY MOJIAX; YTBOPEHHS Pi3HHX
BYJIIB CIIEKTPIB, 3arajibHi 0COOMUBOCTI
IMPOLIECIB, IO BIIOYBAKOTHCS TIPH
PaiocaKTUBHOMY po3nafi saep, YMOBH
BHHHKHEHH NaHIIOTOBOT Ta
TePMOAAEPHHX peakiliii; npupony anbda-,
OeTa-, raMMa-BHNIPOMIKIOBaHb;

POOUTH y3aradbHEHHS MO0
BJIACTHBOCTEH PEYOBHHHU Ta ITONA.

pPO3B’13yBaTH:

1) po3paxyHKOB1 3a/1a4i, 3aCTOCOBYIOUH
($YHKIIOHANbHI 3aIeXKHOCTI MK
OCHOBHHMH Qi3HUYHHMM BeTHYHHAMH, Ha:
PENATUBICTCHKUH 3aKOH TOJABAHHA
IIBHIKOCTEH, 3aCTOCYyBaHHS (hopMya
3B’A3KY MIXK Macolo, IMITyJILCOM Ta
SHEePri€I0; 3aCTOCYBAHHA KBAHTOBUX
nocrynatiB bopa g0 npoiecis
BHIPOMIHIOBAHHS Ta ITOTJIMHAHHA eHEPrii
aTOMOM; 3aCTOCYBAHHA PiBHAHHS
Eitnmireiina nns goroedekty, CrIafaHH
PIBHSHB SIAEPHUX PEAKHill HA OCHOBI
3aKOHIB 30€peXEeHHA; pO3PaxyHOK AedeKTy
Mac, eHepril 3B 43Ky aTOMHHX sAep,
CHEPreTHYIHOTO BUXOAY SAePHHX peakriii;
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bazoBuii 3MicT HABYAJIBHOTIO
marepiajy

Pesynomamu naguanns, wo cniegionocameca 3 eumozamu Jepricasnozo cmanoapmy ma
HABYATLHUX NPOZPaM

3naHnegUlt KOMROHEHM

JianoricHuit komnonenm

(botoedekTy, OynoBa i BIaCTUBOCTI
aTOMHHX ep, NOSICHEHHS JiHiHacTux
CTEKTPiB BHIPOMIHIOBAHHA Ta
NOTIIMHAHHS, 3aCTOCYBaHH JIa3epiB,
sZIEpHA eHEPreTHKA, TPHHIUI il
BHMipIOBAJIbHUX DPHIANiB TA TEXHITHHX
NpPUCTPOiB: poTOSIEMEHT, IPUCTPOIB I
peecTpanii 3apsmKeHHX YaCTHHOK, Jiazep,
ANECPHKRHA peaKkTop.

2)

3)

4)

3aCTOCYBaHHS 3aKOHIB 30epeXKeHHs
IMIYJIECY Ta €HEprii A0 OuCy 3iTKHEHD
MIKPOYACTHHOK, 3aCTOCYBaHHS 3a8KOHY
PaNioaKTUBHOrO po3Nany, BUSHAYECHHS
nepioay MiBpo3Iany;
3aja4i Ha aHaJTi3 Tpadikis 3MIHK KiTbKOCTI
panioaKTHBHHX AAEP i3 HACOM, CXEMH
eHEPTeTUYHHUX PIBHIB I/ OSICHEHHA
IIOTJIHHAHHSA Ta BANIPOMiHIOBAaHHS CBIiTJIa;
KOMOiHOBaHI 3aadi, At pO3B’A3yBaHHA
SIKHX BAKOPHCTOBYIOTHCA MOHATTA 1
3aKOHOMIPHOCTI PI3HHUX PO3AIIIB (PI3HKH;
3a5a4i, SKi nependadaots 06podieHH Ta
aHani3 pe3yJbTaTiB €eKCIIEPUMEHTY,
300paxeHnx Ha $oTo abo cXeMaTHYHOMY
PHCYHKY, 30KpeMa HIOJ0 BU3HAYEHHS
XapaKTEPUCTHK eIeMEHTApHHX YaCTHHOK
abo aaep 3a GOTO3HIMKAMH X TpEKiB
(30KpemMa B MarHiTHOMY TOJi);
CKJIaZiaTH IVIaH BUKOHAHHS NOCIIAIB Ta
eKCIIEPUMEHTIB, pOOOTH 3
BUMipIOBabHUMH MPUIATAMHE Ta
IPUCTPOSMH, 30Kpema (OToeNeMEHTA.

Ve
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