3ATBEPDKEHO
Haka3z MiHicTepcTBa OCBITH 1 HAyKH YKpaiHu
in 46 06  2018p.Ne 696

NNPOI'PAMA
3O0BHIINIHBOI'O HE3AJIEXKHOT'O OLIITHKOBAHHSA
pe3yJabtartiB HaBuanHsa 3 PISUKHU,
3100yTHX Ha OCHOBI IIOBHOI 3arajibHOT cepeIHbOT OCBITH

- IlosicHioBanbHA 3anHCKa
[Tporpamy 30BHILIHBOIO HE3aJIEHOIO OLLIHIOBAHHS 3 (Di3MKH YKJIAJEHO HA OCHOBI YAHHHMX HABYAILHUX MPOrpam: _
3 Gisukn s 7-9 knaciB 3akiamiB 3araibHOI CepeaHbOl OCBITH, 3aTBepiKeHOi Hakazom MinicTepecTBa OCBITH | HAyKu

‘Ykpainn Ne 804 Big 07.06.2017 p. Ta HaBuanbHux nporpam misi 10-11 kmaciB 3aknajiB 3araabHOi cepeqHBOT OCBITH 3 (hi3HKH
(piBeHB craHAapry, npoduUIbHUN piBeHb) aBTOPCHKOrO KOJIEKTUBY Mija KepiBHuITBOM JlokTeBa B.M., 3 dpisuku i actpoHoMmii (piBeHb
cTaHmapry, npodinsHuil piBeHb) aBTOPCHKOrO KOJIEKTHBY Miji kepisHunTBOM Jlsmenka O.1., 3aTBep/keHux HakasoMm MiHicTepcTsa
ocBiTH i Haykn Ykpainu 24.11.2017 Ne 1539 «ITpo Hananus rpudpy MOH HaB4aisHHM nporpaMam 3 (i3uky i aCTpOHOMIT 1Sl YYHIB
10-11 KyaciB Ta N0JabCHKOT MOBH /Ui Y4HIB 5-9 Ta 10-11 kiaciB 3akiaaiB 3araisHOT cepeHbOT OCBITH».

Martepias nporpaMu 30BHIIIHBOTO He3aJI€)KHOTO OL[iHIOBAHHS 3 (Di3UKH MOMIJIEHO HA 11’ SITh TEMaTHYHUX OJI0KiB: “MexaHika”,
“Mosiekynsipaa disuka Ta TepmoauHamika”, “Enextpoannamika”, “Konueanss i xsumi. Ontuka”, “EnemeHTH Teopii BiJHOCHOCTI.
KganToBa i3uka”, siKi, B CBOKO uyepry, po3MojiifieHo 3a KIIOUOBHMH eNleMeHTamMK 3MicTy (i3H9HOro ckiaiHuka kypcy «®isuka i
ACTPOHOMIs» JIsl 3aKJIa/liB 3arajbHOT Cepe/IHbOT OCBITH.

Mera 30BHINIHBOrO HE3aJeXHOr0 OLHIOBAHHS 3 (Di3MKH MONArae B TOMY, 100 OLiHUTH HABYAIBHI JOCSATHEHHS YYaCHUKIB
30BHIILIHBOTO HE3AJIEHHOI0 OLiHIOBAHHS: |

— BCTAHOBJIIOBATH 3B 30K MDX SBHINAMH HABKOJIMIUHBOI'O CBITY Ha OCHOBI 3HaHHs 3aKoHIB (i3uku, QyHIaMeHTaIbHUX
(hi3MYHMX EKCTIEPUMEHTIB Ta 1ab0paTOPHUX (Pi3HIHUX JEMOHCTpALii 1 eKCIIEPHMEHTIB;

— 3aCTOCOBYBAaTH OCHOBHI 3aKOHHM, IPaBUJIA, IOHSTTS Ta NPHHLMITH, [0 BUBYAIOTHCS B Kypci Bi3HKH 3aKIaiB 3araibHol
CepelHbOl OCBITH;



— BH3HAY4aTH 3arajibHi PHCH I CYTTE€BiI BIAMIHHOCTI 3MicTy Gi3HUHHX SBHIL T2 OPOUECIB, MEXI 3aCTOCYBaHHA (H3MUHHX

3aKOHIB;

— BUKODHCTOBYBATH TEOPETHYHI 3HAHHA U PO3B'A3YBAHHs 33/1a4 PI3HOrO TUNY (SKICHMX, PO3PaxyHKOBHX, rpaiuHux,
€KCIIePHMEHTAJIBHHX, KOMOIHOBAHHX TOLLO );
— CKNAlaTd TNaH NMPaKTH49HHX Aiffi 10A0 BUKOHAHHS EKCIIEPUMEHTY, KOPUCTYBATHCA BUMIPIOBAIBHUMU HpPUIAJIAMH,,
obnagHaHHIM, OOPOOJIATH PE3YIBTATH JOCHIIDKEHHS, Y TOMY YHC/ 3 ypaxyBaHHAM MOXHGOK, poGHTH BUCHOBKH LIOJO OTPHMAaHHX

pe3ybTaTiB;

— MOSICHIOBATH NMPHUHLHIIL AIi TTIPOCTHX NIPHCTPOIB, MEXAHI3MIB Ta BUMIPIOBANBHUX NPHJIaAiB 3 Bi3UIHOT TOUKH 30pY;
— aHaJII3yBaTH Tpaiku 3aneskHocTelt Mixk hi3HUHUMH BETHYMHAMH, POOUTH BHCHOBKEL

- NpaBUJILHO BU3HAYATH Ta BAKOPHCTOBYBATH ONMHHUI dbi3HUHHUX BeTHUKH.

Ba3zosmii 3MicT BaBYaabHOTO
MaTepiaJy

Pezyromamit HA84aKHA, o CNIBBIOHOCAMBCA 3 8umozami [lepicaerozo cmandapmy ma
HAGUANbHUX NPOZPaM

Inanneeult komMuoHem

Hiaronichutt komMnorenm

MEXAHIKA

OcHOBRH kiHeMAaTHKH. MeXaHIYHui
pyx. Cuctema Bignixy. BigHocHicts
pyxy. MartepianbHa Touka. TpaekTopis.
Inax i nepemimenHs. Hsuakicts.
JlonaBaHBs LIBUIKOCTEI.

Hepienomipuuii pyx. Cepeans i
MHUTTEBA MBHAKOCTI. PiBHOMIpHHI i
PiIBHOIIPUCKOpEHHIT PYXH. |
[puckopenss. ['padixu 3aneHOCT
KIHEMATHYHKX BEJIMYMH BiX Hacy y
PIBHOMIPHOMY 1 pIBHONPHCKOPEHOMY
pyxax.

3HAaTH, IOSCHIOBATH i MPAKTHUHO
3aCTOCOBYBATH:

Asnma i npouecn: pyx, iHepILis,
BUIBHE NMaflHUAg TN, B3aCMOTisg T,
nedopmMariis, MiaBaHHs TiJI TOILO.

DynaaMeHTaaALHI Aochian:
Apximena, Toppidenni, b. IMackais,

I'. 'aninen, I'. Kapenauuna,

OcHOBHI NOHATTA: MeXaHIUHHH pyX,
CUCTeMa BLIJIIKY, MaTepianhbHa TOUKa,
TPacKTOPiA, KOOPAHHATA, IEPEMILLICHHA,
IJTAX, IBHAKICTh, MPHUCKODEHHS, IHEPHs,

pO3Mi3HABATH OPOSIBH MEXaHIYHUX SABMII i
MPOLECIB Y NPUPOAI Ta MPUKIIAAH 1X
NPAKTHIHOTO 3aCTOCYBAHHS B TEXHIMI,
3aCTOCOBYBATH OCHOBHI IIOHATTA Ta
3aKOHU, IPHHLHIH, NPaBHIIa MeXaHiKH,
dbopMyIH AT BH3HAYEHHA PI3UTHUX
BCJIHYMH Ta iX OAHHHI; MAaTEMaTH9HI
BHPA34 3aKOHIB 1 3aKOHOMIPHOCTEN
MEXaHIKu;

BU3HAYATH MEXI1 3aCTOCYBaHHA 3aKOHIB
MeXaHIKH; '
PO3PI3HATH BUAH MEXaHIYHOIO PyXY;




BazoBuii 3MicT HABYAJABHOTO
maTepiany

Pezynomamu naeuanna, wo cniggionocamoca 3 eumozamu [lepocasnoz2o cmanoapmy ma
HA8YAIbHUX NPOSDAM

3HAHHEBUU KOMNOHEHTN

JisnoHicHUll KOMROHEHM

PiBHOMIipHUI pyx no xouy. [Tepiox i
yactoTa. JIiHilHa 1 KyTOBa IIBHAKOCTI.
Jlo11eHTpOBE MPUCKOPEHHSI.

OcHoBu auHamikh. [lepinii 3akoH
Herorona. [HepuianbHi cuctemu
Blaniky. [IpHHOKT BIAHOCHOCTI
["astines.

B3aemonis Tin. Maca. Cuna.
Honasanns cwil. pyruii 3aKoH
Herorona. Tpertiii 3akon HeloToHa.

I'paBiTtauiiini cuiu. 3akoH
BCECBITHBOTO TsKIHHA. CHila TAXKIMHA.
Pyx Tina i Ji€0 CHITH TSOKIHHS.

Bara Tina. Hesaromicts. Pyx
IITY4YHUX cymyTHHKIB. [lepiua
KOCMIYHA IIBU/KICTE.

Cunu npyxnocrti. 3akon I'yka.

Cunu reprs. KoediuieHt repra.

MoMeHT cuii. YMOBH pIBHOBaru
Tina. Buou piBHOBaru.

3akoHu 30epekeHHs] B MeXaHilli.
IMmnynec Tina. 3akoH 30epeKeHHs
iMnynbcy. PeakTuBHMI pyX.

Mexaniuna po6oTa. KineTn4na ta
IIOTCHIliaJIbHA SHEPris. 3AKOH

IHepTHICTh, Maca, CHJIa, Bara, MOMEHT
CHJIH, THCK, IMITYJIbC, MEXaHIYHa poboTa,
NOTYXHICTb, KOe(ili€EHT KOPUCHOT 1il,
KIHETUYHA Ta NOTEHLianbHa eHepris,
rmepiof i 4acToTa.
IneanizoBaHi MoJeJii: MaTepianbHa
TOYKa, 3AMKHEHA CHCTEMA.. s
3aKoHH, NPHHIHNHK: 3aKOHOMIPHOCTI
KiHEMAaTHKH; 3aKOHH auMHaMiku HeroToHa;
3aKOHHM 30epexkeHHs iMIyJIbCy i eHeprii,
BCECBITHBOIO TsKIHHA, [ 'yka, [Tackass,
Apximea; yMOBU piBHOBAaru ta IjiaBaHHs
TUL; IPUHLUN: BiAHOCHOCTI INamines.”
Teopii: OCHOBYU KJTaCMYHOT MEXaHIKU
IIpakTHYHe 3acTOCYBaHHS
TEOPeTHYHOT0 MaTepiajly: po3B’ A3aHHA
OCHOBHO{ 3a/1a4i MEXaHiKH, pyX TiI Mij
Ji€10 omHiel abo KiNbKOX CHII; BIJIbHE
MafiHHs; pyX TPaHCIOPTY, CHAPSIIB,
[IaHeT, INTYYHUX CYITyTHHUKIB; pIBHOBAaru
tin, KKJI npocTux Mexani3MmiB, nepenaua
THCKY pilMHaMH Ta r'a3aMu, MIaBaHHA Till,
MPUHLAI Aii BAMIPIOBAJIBHUX [PHJIALIB Ta
TeXHIYHHX TIPUCTPOIB: TepesH,

e PpO3B’s3yBarTu:

1)  po3paxyHKOBi 3a/1a4l Ha BUKOPHUCTaHHS
dopMy1 ipsiMoTiHiiHOrO piBHOMIpHOrO Ta |
PIBHO3MIHHOTO PyXiB, C€PEAHBOI TA MUTTEBOL
HIBUAKOCTI HEPIBHOMIPHOTO PyXY,
piBHOMIPHOTO pyXy MO KOJy, pyXy Tina mij
JUEK MOCTIHHOT CHJIM TSDKIHHSA: PIBHOMIPHUH
Ta PiBHONPUCKOPEHUH NPpAMOJTIHIAH] pyXH;
Bi/IHOCHHMI1 pyX; PIBHOMIpHHI pyX I10 KOJIY;
PYX TUI MiJ Ai€0 oAHIET a00 KIIBKOX CHIL, PYX
3B’43aHUX TUI; yMOBU PIBHOBATU Ta IJIaBaHHS

“TLI; BCECBITHE TSOKIHHA, 3aKoHH HbIOTOHA,

I'yka, [Tackana, Apximeya; 30epeKeHH
iMnyJibCy i eHeprii;

2) 3ajmadi Ha aHami3 rpadikiB pyxy Tia i
BH3HAYEHHS 32 HUMM #Or0 mapameTpis,

. mobynoBy rpadika 3MiHUA OIHIET
BEJMYHHHM 3a rpaikoM IHIIOL;

3) 3anaui, sxi nependavaTh 06POOKY Ta
aHamni3 pe3yJibTaTiB eKCIEPUMEHTY,
300paxeHuX Ha GoTo abo
CXEMaTHYHOMY PHCYHKY;

4) kom0iHOBaHI 3aj1a4l, JIs
PO3B’A3yBaHHS SKUX
BHKOPHCTOBYIOTHCSA MOHATTA |




Ba3zoBuii 3MicT HABYAJIBLHOTD
maTepiajiy

Pezynemamu Hasuanns, wo cniegionocamucs 3 eumozamu Jepocasnozo cmavoapmy ma
HABYAIbHUX NPOcPaM

3uannesult komnonenm

JisnoHicHutt KoMnoHeHm

30epexeHHs eHeprii B MeXaHiuHUX
nponecax. IToryxnicts. Koedinient -
xopucHoi aii. [Tpocti MmexaHizMu

EnemMeHTH MeXaHiKH piAHH Ta
rasis. Tuck. 3axon [lackans qng piaux
Ta rasis. ATMmocdepuui tuck. Tuck
HepyXoMoi piIMHA Ha JTHO i CTIHKH
MOCyIMHH. ApXiMeaoBa ciiia. YMoBa
TIABAHHS TiJl.

IUHAMOMETp, cTpobockomn, bapomerp,

MaHOMeTp, KyJIbKOBHH MiALIHITHUK, HACOC,

BaXK1JIb, CITOTY9YeH1 TOCYIHHH, OJIOKH,
MOXMJIa [JIOIHHA, BOJOMPOBI, IUTO3,
riapaBiiyHuil pec, HacocH

~ 3aKOHOMIPHOCTI 3 KIIBKOX PO3ALiB
MeXaHIKH;

MOJIEKYJIIPHA ®I3UKA I TEPMOJAUHAMIKA

OcHOBH MOJ1EKYJISIPHO-
KiHeTHYHOI Teopii. OCHOBHI
TIOJIOXKEHHS MOJIEKYJIIPHO-KIHETUYHOT -
Teopii Ta X HOCiiIHe OOrpYHTYBaHHA.
Maca i po3mip Monekysi. Ctana
Aorajipo. CepeaHs KBajpaTU4Ha
MIBHAKICTH TETMJIOBOrO PyXy MOJEKYJL.

Ineanwvuuit ra3. OCHOBHE pIBHAHHA
MOJIEKYJIAPHO-KIHETHYHOI Teopii
ineansHOro rasy. Temmnepatypa Ta if
BUMIproBaHH4. Illkana abcomoTHUX
TeMIepaTyp. :

PiBHSIHHSA CTaHy i1eaqbHOro ra3y
I3ompoliecu B razax. .

3HaTH, MOSACHIOBATH i HpElKTH‘-]HO
3aCTOCOBYBATH:’ : o

SIBumia i npouecu: 6poymscbmu
pyX, audy3isi, CTHCHEHHs ra3iB, THCK
rasiB, IIPOLIECH TETLIOOOMIHY
(TeraonpoBiIHICTh, KOHBEKIIiA,
BHIIPOMIHIOBAHHS ), BCTAHOBJICHHSA
TETUIOBOT piBHOBAru, HEOOOPOTHICTh
TEIUJIOBHX SBHII, arperaTHi mepeTBOPEHH
peyoBHHH, JehopMarlis TBEPAUX T,
3MOYYBaHHS, KaMJISAPHI SBHINA TOLLIO.

@ynpaMeHTa abHI gocainu: P. boiinsg,
E. Mapiorra, XK. Ilapns, X. [eii-
Jlroccaka.

pO3Mi3HaBaTH MPOSBM TEIUIOBMX SBHIII i
NpoueciB y MPUAPOJI Ta iX MpaKTHYHE
3aCTOCYBaHHS B TeXHilli, 30KpeMa
nu¢y3ii, BAKOPUCTAHHS CTUCHEHOI0
rasy, 3MiHH BHYTPILUHBOT €Heprii
(arperaTHOro cTaHy pe4oOBHHH), BU/IB
TeruI000MiHy, ABHIIA 3MOYYyBaHHA Ta
KallingpHOCTi, pi3HUX BHAIB Aedopmalii,
BJIACTHBOCTEH KPUCTA/IB Ta IHIIUX
MaTepiajiB y TeXHili # mpupoai,
CTBOpPEHHS MaTepialiB i3 3aJaHHMH
BJIACTHBOCTAMH, 3aCTOCYBAHHS TEIJIOBHX
JABUT'YHIB HA TPAHCIOPTi, B eHEPreTuli, y
CLIIBCBKOMY IOCIIO1apCTBi, METOH




ba3zoBuii 3MicT HaB4aJILHOIO
mMaTepiaJay

Pezynemamu naguanns, wo cniggionocamucs 3 gumozamu Jleparcagno2o cmanoapmy ma
: HABYANbHUX NPOZPaAN:

3HAHHEBUN KOMNOHEHM

Uianvricnuu komnonenm

OcHOBH TEPMOANHAMIKH.

Tennosuit pyx. BHyTpilHs eHepris Ta
cnocoou 11 3MiHK. KinbKICTh TEMNOTH.

[TuToMa TEeNNOEMHICTL PEHOBUHHU.
Po6oTa B TepMoauHaMIIli. 3aKOH
30epe)KeHHsI eHeprii B TEILIOBUX
npoiecax (mepuimii 3aKoH
TEPMOJAMHAMIKH ). 3aCTOCYBaHHS
IIEPIIOro 3aKOHY TEPMOJHMHAMIKH 10
i3onpoueciB. AzniabaTHuii npouec.

Heo0GopoTHICTE TENIOBUX MPOLIECIB.

[TpuHLMIT Oii TETIOBHX ABUTYHIB.
KoeoinieHT KOpUCHOT Aif TernaoBoro
JABUTYHA 1 HOTO MaKkCHMaJbHe
3Ha4eHHA. EKostoriyni Hacniaku aii
TEIJIOBUX MAIllUH.

BaacTtusocTi rasis, pigsH i
TBepAHX Tij. [TapoyTBOpeHHA
(BUIIApOBYBAHHS Ta KHITIHH).
Konnencauis. Ilutoma rennora
napoytBopeHHsi. Hacuvena ra
HeHacH4YeHa napa, iXHi BJJaCTHBOCTI.
BigHOCHA BOJIOTICTH MOBITPS Ta 1i
BUMIPIOBaHHS. :

IlnaBneHHs 1 TBepAHEHHS TLI.

OcHOBHI NOHATTA: KUIBKICTH
pEe4OBHUHH, CcTasna ABOraapo, MOJISpHa
Maca, Cepe/iHsl KBa/ipaTu4Ha IMIBHIKICTh
TEIJIOBOTO PYXY MOJIEKYJ, TeMIepaTypa,
TUCK, 00’ €M, KOHIIEHTpaLllisl, TYCTHHA,

KIJbKICTh TEIJIOTH, aiabaTHuil nporec,
130Mmporiecu, TUTOMA TEILIOEMHICTE
PEYOBHHH, TUTOMA TEIJIOTA TIJIABJICHHS,

TEIJI0Ta 3rOPsIHHA MaluBa, IOBEpPXHEBa
eHepris, CHa.IOBEPXHEBOrO HATATY,
[IOBEPXHEBUM HATIT, HACHYEHA Ta
HEHAaCcH4€Ha Napa, BITHOCHA BOJIOTICTH
ITOBITPSA, TOYKA POCH, KPUCTAJIYHI Ta
amopdHi Tina, aHi3oTporis
MOHOKPHCTAJIB, TIPY)KHA | MJIACTHYHA
Jedopmanii, BUZOBKEHHS, MEXaHIYHA
 Harmpyra.
IneaaizoBani MmoaeJi: i1eanbHUM ras,
ileaibHa TeM0Ba MaLIMHA.
3akoHu, NPHHUHNH Ta MeXi IXHLOrO
32CTOCYBAHHA: OCHOBHE PIBHSHHSI
MOJIEKYJISIPHO-KIHETUYHOI Teopil
| 1/1easibHOTO Tasy.:piBHSAHHS CTaHY

Tem1000MiH, poOoTa, BHYTPILIHSA €HEpPris,

MATOMA TEIJIOTA MApOYTBOPEHHA, ITHTOMA

npodisakTuku i 6opoTeOH 13
3a0pyIHEHHSM HaBKOJIUIITHLOTO
IPUPOHOTO CepPe/IOBUINIA;
3aCTOCOBYBATH OCHOBHI IIOHATTS Ta
3aKOHH, [IPUHLUIIH, [IPaBUIIA
MOJIEKYJIApHOT Qi3HKK Ta TEPMOAUHAMIKHY,
dbopMynu 115 BU3HAUEHHS PI3UMUHHX
BEJIMYHH Ta TX OJWHHIIb, MAaTEMaTHYHI
BHpPa3H 3aKOHIB MOJIEKY/IAPHOI DI3HKH Ta
TEPMOIMHAMIKH; _
BH3HAYaTH MEX1 3aCTOCYBaHHSI 3aKOHIB
MOJIEKYJISIPHO1 (I3HKH Ta TEPMOJHHAMIKH;
PO3PI3HATH: arperaTdi CTaHW PeYOBHHH,
HACHYEHY Ta HEHACHYCHY Hapy,
KpHUCTasliuHi Ta aMmopHi Tiza;
PO3B’A3yBATH:!

1) po3paxyHKOBI 3aj1a4i, 3aCTOCOBYIOYH
GYHKIIOHATBHI 3a/IeKHOCTI MiX
OCHOBHMMHU (i3MUHUMHU BETUYMHAMH,
Ha: PIBHAHHS MOJEKYJISIPHO-
KiHETHYHOI Teopil 1/1ea/lbHOro Ta3y,
3B 513Ky MK MacoOIO ras3y i KiJIbKICTIO
MOJIEKYJI; 3aJIeXHICTh TUCKY ra3y Bil
KOHLEHTpaIlii MOJIeKyJI i
TeMIIEPaTYPH; BHYTPILIHIO eHepriio

3



- .
BazoBuii 3MicT HABYAILHOIO
MaTepiajny

Pe3ynomamu nasuanns, wo .cnissionocamocs 3 eumozamu [epocasnozo cmandapmy ma
HABUANbHUX NPO2PaM

nannesuii komnoHenm

JlisiibHicHUll KOMROHEHM

[Tutoma Tennora miasneHHs. Tennota
3ropsiHHS nanuBa. PIBHSHHS TeNnIoBOro
Hanancy [ HARIPOCTIIINX TETUIOBUX
MPOLECiB.

IToBepxHeBuii Hatar piauH. Cuna
[IOBEPXHEBOro HATATY: 3M0quaHHﬂ.
KamninsipHui sisuma.

Kpucraniuui ta amopq)m Tina.
MexaHi4H1 BIaCTMBOCT] TBEPAUX TLII.
Buan nedopmariii. Moayns FOura.

11eansHOro rasy, ra30Bi 3aKOHH, MEPLIHi
3aKOH TePMOAMHAMIKH, PIBHSHHS
TeruI0BOro bajaHcy.

Teopii: ocHOBH TEpMOJMHAMIKY Ta
MOJIEKYJISIPHO-KIHeTUYHOT TeOPii.

IIpakTHuHe 3acTOCYBaHHS
TEOPEeTH'THOrO. MaTepiauay: OKpeMi
BUIIQJIKU PIBHSHHS CTaHY i/l€ajibHOTO rasy
Ta TXHE 3aCTOCYBaHHS B TEXHIlli,.
BUKOPHUCTAHHs CTHCHEHOTrO rasy Ta
TEMJIOBUX MallWH, sBUIHA Tubys3ii,.
KHITIHHA 1117 301TbIIEHUM THCKOM, . -
TepMiyHa 00poOKa meTanis, MeXaHIYHi.
BIIACTUBOCTI Pi3HWX MartepiasiB Ta
BUKOPHCTAHHS MPYKHHX BIACTHBOCTEH
TLT Y TeXHILi TOIO; MPHHIAT Iii
BUMIPIOBAJIBHUX NIPHJIAIB:Ta TEXHIYHNX
IIPUCTPOIB: KAJIOPUMETP, TEPMOMETP,
[ICUXPOMETp, TeIJIOBA MaliHa (TerioBl
IBUTYHH, T1apoBa i razoBa TypOiHH).

2)

3)

4)

O/JIHOATOMHOTO T'a3y; 3a1eXKHICTh
T'YCTHHM Ta TUCKY HACHUYEHOT MapH BiJ
TeMIlepaTypH; PiBHAHHS CTaHy
ilealIbHOTO a3y, ra30Bl 3aKOHH;
poboTy TepMOJHHAMIYHOIO IIPOLIECY,
Nepiiuid 3aKOH TePMOAHHAMIKH;
piBHSHHA TerIoBoro 6anaHcy; Ha
MOBEpXHEBI Ta KanuISpHi SBUIIIA,
NpYXHy JedopMarito Tij, BIIHOCHY
BOJIOTICTH MTOBITPS;

3ajaui Ha aHai3 rpadikis i30npollecis
Ta MOOYAOBY iX y pPI3HUX CHCTeMax
KOOPAHMHAT; 00UHCIEeHHS 3a rpadikom
3aJIeKHOCTI THCKY ra3y BiJ ioro
00’emy; po60TH, BAKOHAHOT ra3oM;
aHaii3 rpagikiB TEIUIOBUX MPOLECIB;
aHali3 JiarpaMy po3TSATaHHS METalliB;
3ajaui, AKi nepeadadaoTh 00podKy Ta
aHaJli3 pe3yJbTaTiB eKCIIEPUMEHTY,
300paxeHnx Ha poTo abo
CXEMaTHYHOMY PUCYHKY;
KOMOiHOBaHi 3ajayi, JJis
pO3B’A3yBaHHS IKHUX
BHKOPUCTOBYIOTHCS TOHATTS 1
3aKOHOMIPHOCTI 3 KIJIBKOX pPO3/LIiB




ba3zoswnii 3MicT HABYAILHOTO
mMaTepiaay

Pezynomamu naguanna, wo cniegionocamocsa 3 eumozamu [epoicaenozo cmandapmy ma
: HasYanbHUxX npozpam

naHHE8UN KOMNOHEHM

JlisnoHicHU KOMROHEHM

MOJIEKYJIIPHOT (i3uKH,

TEPMOJHHAMIKH Ta MEXaHIKH;
CKJIaAaTH MJIaH BUKOHAHHS
eKCIIEPUMEHTIB, pO6OTH 3
BUMIPIOBAIbBHUMH NIpUiazamMy Ta
NPUCTPOSIMU, 30KpEMa KaJIOPUMETPOM,
TEPMOMETPOM, IICHXPOMETPOM
pPOOUTH y3arajbHEHHS (010
BJIACTMBOCTEN PEUOBHH Yy PI3HUX

© arperaTHUX CTaHax; pO3TAaLlyBaHHA, PYXY

Ta B3aeMOJIi MOJIEKYJI 3aJIEXKHO BiJl CTaHy
PE4OBHHY.

EJEKTPOIHUHAMIKA

OcHOBH eNneKTPOCTATHKH.
Enextpuununii 3apsii. 3akoH
30epe/KEHHA eNEKTPHYHOTO 3apsLy.
3akoH Kynona.

Enextpuune nose. HanpyxeHicTb
esleKTpuuHoro nosis. Ipunuun
CyTNepIo3HIlii MoJiB.

[TpoBiAHKMKY Ta Ji€JEKTPUKH B
eJIEKTPOCTATHYHOMY MOJI.

Pobota enexTpu4HOro 1noJss npu
nepemimeHHi 3apsay. Ilotennian i

3HaTH, NIOACHIOBATH 1 MPAKTHYHO
3aCTOCOBYBATH

SlBHina i npouecH: eneKTpHU3allis,
B3a€MOZIs 3aps/DKEHUX TiJl, ABa BUIU
eJIEKTPUYHHUX 3apsi/liB, BUIbHI HOCIT
3apsA/liB Y MPOBIIHAKAX, MOJISPH3ALlis.
JIeJeKTPUKIB, [if eeKTPUYHOr0 CTPYyMY,
€JIeKTPOJIi3, TEPMOENIEKTPOHHA eMicCis,
10H13a1(is1 ra3iB, MardiTHa B3aeMO/is,
ICHYBaHHSI MArHITHOTO TTOJIS 3emiTi,
eNIEKTPOMArHiTHA IHAYKIIA T4

po3mi3HABATH MPOSIBH €JIKTPOMArHiTHHX
SIBUIL| i IpoOLIeCciB y NpUpoOi Ta ix
NpaKTHYHE 3aCTOCYBAHHA B TEXHil,
30KpeMa eJIeKTPOCTATUYHHUH 3aXHUCT,
BUKOPUCTAHHS NPOBIIHUAKIB Ta

13074 TOpiB, KOHIAEHCATOPIB, Al
€JIEKTPHIHOTO CTPYMY, BUKOPUCTAHHS
MarHiTHHX BJIACTHBOCTEH pe4OBHHH,
eJIeKTPOITi3y B TEXHII (100yBaHHSA
YUCTHX METalliB, raJiIbBAHOCTET 1,
raJbBaHOIJIaCTUKA), €JIEKTPOMArHITIB,




Ba3zoBuii 3MicT HABYAJILHOTO
‘mMaTepianay

Pesynemamu naguarnsa, wo cnig8ioHocameca 3 eumozamu [epocagro2o cmanoapmy ma
HABUANBHUX NPO2PAM

3nannesuti komnoHeHm

MisnvHicHull KOMNOHEHM

pizuuis noteHuianis. Hanpyra.
3B’ 30K MiXK Harpyror i
HATPYXKEHICTIO OAHOPIIHOTO
eIEKTPUYHOTO MOJIA.

Enexktpoemuicts. KoHaencaropu.
EnexTpoeMHICTh NI0CKOTO
KOHAEHcaTopa. 3’ eqHaAHHS
KOH/IEHCATOPIB.

EHeprist eeKTpuYHOro MoJIs.

3aKoHH MOCTIHHOTO CTPYMY.

EnekTpuuHuii cTpyM. YMOBH
ICHYBaHHS TMOCTIHHOTO €JEKTPUYHOTO
ctpymy. Cuna cTpymy. 3akon Oma s
HinstHKH Kosa. Onip NpoBiIHUKIB.
IlocyinoBHe Ta mapanenbHe 3’ €IHAHHS
npoBigHKKiB. Enexrpopyuiiina cuia.
3akon Oma a1t moBHOTO Koja. Pobora
1 MOTYXHICTH €JIeKTPHYHOTO CTPYMY.
3akon Jxoyns-Jlenna.

EnekTpuuHHUi cTPyM ¥ plsmlx
cepeOBHINAX.

Enextpuynuii CTPYM y MeTanax.
EnexkTpoHHa MPOBiIHICTh METAJIIB.
3aj1eXxHICTh OMOPY MEeTaliB Bia
Temnepatypu. HannposiiHiCTb.

CaMOIHYKLisI TOLLO.
DyHaaMeHTAAbHI JOCTiAN:
. Kynona, ﬁo@tbe-MinniKeHa, I'. Oma,
X. Epcrena, A.-M. Amniepa, M. ®apagnesi.
OcHOBHI MOHATTSA: eNEKTPHUHUH
3apsijl, eJleMEHTapHuil 3apsil, -
eNEKTPOCTATUYHE TOJIE, HATIPYKEHICTD,
JiHIT Hanpy)KeHon:Ti (cHioBi niHi'l'),
MPOBIIHUKK TaA Ji€TEKTPHKH,

| AleneKTpHYHa MPOHHKHICTh PEYOBHHH,
pobora CUI eNeKTPOCTATUUHOTO OIS,

MOTEHIiaIbHA EHEPris 3aps1y B
€JIEKTPHYHOMY T10JI1, MOTEHIIIaJI; Pi3HHIIA
NOTEHIIaNiB, HAIIPYra, eJeKTPOEMHICTS,
EHepris 3apsAPKEeHOro KoHAeH caTopa, Ciia
CTpYMY, €JEKTPUYHHH OIIip,
€IEKTPOPYLUiiHA CHIIa, HAATIPOBI/IHICTb,
BaKyyM, TEPMOEIEKTPOHHA eMicisi, BlacHa
Ta JOMILIKOBA MPOBIIHICTh
HaMiBIPOBITHUKIB, €JIEKTPOHHA
NPOBIAHICTE MeTaliB, JUCOLiaMis,
XIMIYHHH eKBIBaJIEHT, 10H13al1i,
pexoMbiHallis, rmiaazMa, HeCaMOCTIHHH 1
CaMOCTIMHUN pPO3psiau, MarHiTHA
1HAYKUis, cuia Amnepa, cuiia JlopeHia,

eJIeKTPOIBUTYHIB, KOTYILIOK
IHIyKTHBHOCTI, KOHJAEHCATOPIB;
3aCTOCOBYBATH OCHOBHI MOHATTS Ta
3aKOHH, MPUHIHKITK, [IPaBHUIIA
eIeKTPOAHHAMIKH, POpMyIH 1UIs1
BHU3HAUYeHHs (PI3MYHUX BEJUYMH Ta iX
OIMHHIB; MaTeMaTU4HI BHpa3K 3aKOHIB
e/IeKTPOAMHAMIKH;

BH3HAYaTH MEXI 3aCTOCYBAHHS 3aKOHIB
Kynona #a-Owma;

; p03p13HHTH HpOBlJIHHI{l/I %1 ,E[leJIeKTpHI{H
.]'lO.IIHle %] HBHOHSI]JHI I[IEJ]EKTPPIKH, BUJIH

MarieTHKiB, HecaMOCTIHHHH 1
CaMOCTIHMH pO3ps/IM B ra3ax, BIacHy Ta
JTOMIIIIKOBY MPOBITHICTB
HaMIBIPOBIIHHKIB;

MOPiBHIOBATH BIACTUBOCTI MarHiTHOrO

I10JI51, €IEKTPOCTATHYHOTO Ta BUXPOBOI0O

e/IEKTPUYHHX TTOJIIB;

pO3B’sI3yBaTH:

1) po3paxyHKOBI 33/adl, (10 BUMAraroTh
3aCTOCYBaHHS (DYHKIIIOHAJIBHUX
3aJIeKHOCTEH MK OCHOBHMMU
(h13MYHUMH BENUUMHAMH, HA:
B3a€MOJIIFO0 TOYKOBHX 3aps/IiB




Ba3zoBnii 3MicT HABYAIBHOTO
maTepiaJy

Pezynomamu naeuannsa, wo cniegioHocameca 3 eumozamu eporcagrHo2o cmanoapmy ma
HABYANbHUX NPOZPAM

3uannuesuit komnoxeHm

JliAnbHICHUN KOMNOHEHM

EnexTpuuHuii CTpyM y pO3UMHaX i
po3IuIaBax eJeKTPOIITIB. 3aKOHU
eNIeKTPOoIIi3y. 3aCTOCYBaHHS
eJIIeKTPOJII3Y.

EnexTpuunuii cTpyMm y rasax.
HecamocTiiinuit 1 camocTifHu#H|
pospsau. IIoHATTS npo miaszmy.

- EnexTpuuHuil CTpyM Yy BakyyMI.
EnexTpuduHuii cTpyM y
HamiBIpoBiAHHKAX. BiacHa Ta
JOMILIKOBA €JIeKTPOIIPOBiIHICTE.

HaIiBIIPOBIIHUKIB. 3aI€XKHICTh OTIOPY

HaNBIPOBIIHUKIB BIJl TEMIEPATYPH.
EnexTpoHHO-ipKOBHI TIEpexi.
HaniBnpoBiIHUKOBHIA 10/,
Tpansuctop.

MarsiTHe noJje, eJIeKTPOMarHiTHa
iHAYKILifl.

B3aeMonis cTpymiB. MarxiTHe none.
MarnitHa inaykuis. Cuna AMnepa.
Cuna Jlopenna.

MarHiTHi BJJaCTUBOCTI pEYOBHUH.
MarHiTHa IPpOHHUKHICTB.
DepoMarHeTuKH. .

MarsiTHH# NOTIK. fBULIE

MarHiTHa POHUKHICTh, ENEeKTPOMarHiTHa
IHLyKIis, IHAYKIIHHAR CTPyM, MarHiTHUH
notik, EPC innykuii, enekTpoMarHitHe
[oJe, CaMOIHAYKIIis, IHAYKTUBHICT, EPC
CaMOIHJIYKII11, €Heprisi MarHiTHOro MoJIA.

IneanizoBaHi Mojei: TOYKOBHI
3apsi/l, HeCKIHYeHHa plBHOMIpHO
3aps/KeHa IUTOMIMHA. -

3akoHu, NpUHUMNH, NPaBANA,
rinmoTesH: 3aKOHH: 30epeKeHHs
eneKTpuyHoro 3apsany, Kymona, Oma (ans

JIUTAHKY Ta MOBHOTO eJIEKTPUYHOr0 Koja),

Hxoyns-Jlenua, enexrpomsy, .-
eNeKTPOMArHiTHOT IHAYKIIT; NPUHUMI
CyNeprno3uiii eNeKTPHYHHX MOJIIB;
npaBua: CBepAJIMKa (I1paBoro rBHHTa)
niBoi pyku, Jlena; :

rinote3a Ammepa, rirnoresa
Maxcaenna.

Teopii: ocHOBHU KiacuyHOT
e/IeKTPOHHOI Teopil, Teopii
eJIEKTPOMArHiTHOTO MOJIs. ‘

IIpakTH4He 3acTOCYBAHHSA
TeOpeTHYHOr0 MarTepiany:
BUKOPHCTAaHHA €IEKTPOCTATUHOIO

2)

(3actocyBanHs 3aKkoHy Kysona);
Hanpy’>KeHicTh M0Js TOYKOBOIO
3apsy, NPOBIIHOI KyJIi, TPHHIIUII
CYNEPIIO3UILIL; IO eNeKTPUYHOro
IOJIS Ha 3apsJl; eJIeKTPOEMHICTh
TIOCKOTO KOHJIEHCATOpa, 3 €IHAHHSA
KOHJICHCATOPIB, CHEPTilO 3apsA/HKeHOro
KOHJIEHCATOpa; PO3paxyHoK
eNEKTPUUHUX KiJi (Y T.4. 3MILIAHUX
3’€iHaHb MPOBIAHUKIB) 13
BUKOPUCTAHHSM 3aKOHIB OMa;
poboTY, MOTYXHICTh Ta TEIJIOBY /10
ENEKTPHYIHOTO CTPYMY; NPOXOIKEHHS
eNeKTPUUYHOTrO CTPyMY 4Yepes3
eJIEKTPOJIITH; BU3HAYCHHS HAIIPAMY Ta
MOAYJIS BEKTOPA MarHiTHOI IHAYKILIT;
cunu Amnepa, cunu Jlopenua, EPC
IHAYKIIT B pyXOMHX NPOBIIHUKAX, HA
3aKOH eJIEKTPOMArHiTHOT 1HAYKIIIT,
EPC camoinaykiii, eHeprito
MarHiTHOTO IOJisl NPOBIAHKKA 31
CTPYMOM;

3aj1a4i Ha aHaJli3 rpagiyHoro
300paXKeHHs eJIeKTPOCTATUYHOIO Ta
MarHiTHOro MoJiiB, 3aCTOCYBAaHHS




ba3zosnii 3MicT HABYAJABLHOIO
marepiajy

Pesynomamu naguanis, wo cnig6iOHOCAMbCA 3 6umozamu [lepokcasnozo cmanoapnty ma
HAGYANLHUX NPOSPAM

Bnannesuit komnoxnenm .

HisnbHicHutl KOMROHEHM

eJIEKTPOMAarHiTHOI iHAYKILII. 3aK0oH

| enextpomardiTHoi inaykuii. [Ipasuno
Jlenua. SIBuuIEe caMOIHAYKIIL.
[nnykTuBHicTs. EHEpris MarnitHoro
MoJIsl. '

3aXUCTY, 130JISTOPIB Ta MPOBIAHHKIB,
KOH/ICHCATOPIB, A1l eIeKTPUUHOIO CTPYMY,
3aKOHIB CTPYMY ZUIsl PO3paxyHKy. -

- €NEeKTPUYHHUX K11, eIEKTPOII3Y, JIa3MHU B

TEXHilll, BUJ[IB CAMOCTIHHOTO PO3pAaY,.
PYXY €JIEKTPUYHHX 3apsMiB B
CNEKTPHYHOMY 1 MarHiTHOMY TIOJIAX,
Mar"iTHUX BJAaCTHBOCTEH PEeYOBHHH
TOII10; MPUHLHUI Al BUMIpPIOBAJIBHUX. ~
NpuIadiB Ta TeXHIYHUX MPUCTPOIB: ..
eJIEKTPOCKOII, ENEKTPOMETP, KOHAEHCATOP,
Kepena cTpymy (akymyJsTop,
rIbBAHIYHUH €JIEMEHT, TeHepaTop), .
eJIEKTPOBUMIPHOBa/IbHI TIPUIIAJH

| (amMniepmeTp, BOJBTMETp), CIOXKHBAY1

CTpyMYy (IBUTYHH, pE3UCTOP,
€NEKTPOHArPiBANBHI TIPUIIAIH, TITABKI
3anmO00DKHUKH, PEOCTATH ), €TIEKTPOHHO-
npoMeHeBa TpyOKa, HalmiBIPOBIIHUKOBI
NpUIaau, eJeKTPOMariTi, rydHOMOBEITb,
eNEeKTPOANHAMIYHHA MIKPOGOH.

3akoHy OMma, 3aJIe)KHOCTI Oropy
MeTaJeBOro MPOBIIHUKA Ta
HAITIBIIPOBIHUKA B TeMOEPaTypH,
BOJIbT-aMIIEPHY XapaKTEPHCTUKY
HAMIBIPOBIIHHKOBOTO M10Aa;

3) 3apaui, sixi nepenbadaloTs 06pobKy Ta
aHajli3 pe3y/bTaTiB eKCIEePUMEHTY,
300pakeHux Ha GoTo abo
CXEeMaTHYHOMY PHCYHKY;

4) komOiHOBaHI 3aza4i, s
pO3B’sI3yBaHHS SIKMX
BHKOPHCTOBYIOTbCS TIOHSTT 1
3aKOHOMIPHOCTI 3 MeXaHiKu,
MOJIEKYJIIpHOT (Pi3uKH Ta
€IeKTPOMHAMIKH;

CKJIa/IaTH TIJIaH BUKOHAHHS

EKCIIEpPUMEHTIB, poboTH 3

BHMIPIOBAILHUMHU TIpHJIaZIaMH Ta

NIPUCTPOSIMH, 30KpPEMa eJIeKTPOCKOIOM,

eNeKTPOMETPOM, KOHAEHCATOPAMH,

JDKepesiaMHi CTPYMY, TIepeTBOPIOBadaMu

CTpYMY, NpHJIaZiaMy JJisi BUMIPIOBaHHS

XapaKTepPUCTHK CTPYMY, CIIOKHBa4YaMH

CTPYMY, €JIEKTPOMArHiToM, COJICHOIAOM,;

pPOOUTH y3arajlbHeHHS 11010 HOCIiB
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ba3oBHii 3MicT HABYAJIBLHOIO

Pezynomamu nasuanns, wo cniggionocamocs 3 eumozamu [lepocasrnozo cmanoapnty ma
HaguanbHUx npozpam

‘marepiajy

3nanneeuit KOMNOHEeHM ~ .

JHisneHicHU KOMROHEHM

|

ENEeKTPUYHOTO 3apsay B Pi3HUX
Cepe/I0BHINAX; MarHITHUX BJIACTHBOCTEH
Pi3HHX PEYOBHH.

. KOJIUBAHHS I XBWIIL. OIITHKA

MexaHiuHi KOJTHBaHHA | XBHJII. |
Kosnusaisuuii pyx. BiibHi MexaHiumi
KONMMBaHHS: 'apMOHIYHI KOJTMBAHHSL. -
3MiLeHHSA, aMILUTITYAa, Tepiojl, YacToTa
1 (haza rapMOHIYHUX KOJTUBaAHb: . . - ..
KonuBaHHS BaHTaXy Ha MPYXHUHI. *
Hutauuii MasTHUK, Nepioa KOJHBAHb .
HUTSHOTO.MasTHUKA - [lepeTBOpeHHS
eHeprii Npy rapMOHIYHUX KOJIMBAHHSAX.
BumymieHi MexaHI4H1 KOJHBaHH.
SBuiie pe3oHaHCy. o

[Tomupenns KoAMBaHb Y NPYKHHX
cepepoBumax. Ilonepeysi ta
M0310BXH1 XBWIi. JIoBXKMHA XBHIII.
3B’ 30K MK JI0BXKHHOIO XBHIII,
IIBHJIKICTIO i MOILIUPEHHS Ta MepioAoM
(yacToTO10).

3BykoBi xBuJi. [LIBHAKICTE 3BYKY.
['y4HICTB i IHTEHCHBHICTB 3BYKY.

| BicoTa ToHy 1 TeMOp 3ByKy. IHdpa- Ta

3HaTH, NOACHIOBATH 1 MPAKTHYHO -
3aCTOCOBYBATH: . ;o
- SIBMma i npouecu: KOJMBaHHS Tijla HA
HUTLI Ta NPYXKHI, pe30HAHC, MOLIHPEHHS

'KOJIMBAHB Y .IIPOCTOPI, BIIOMBAHHSA XBUIb,

NpSMOJIiHIliHE TTOLIMPEHHS CBIT/IA'B
OAHOPIIHOMY CE€PEOBHILI, YTBOPCHHA
TiHi TA MiBTiHI, MiCSIUHI Ta COHSYHI == .~
3aTEMHEHH, 3aJIOMJICHHS CBIT/Ia HAa MEXKI
ABOX CEPEAOBUIL, CKIHYEHHICTD =~~~ ..
IIBUJIKOCTI NOIIUPEHHS CBITHa1 .
pamioXBHJIb TOLIO.

DynaamenTaabHi gocaiau: I'. ['epua;
[. HeroToHa, 1. ITymos ta B. Pentrena.
OcHOBHi NOHATTH: rapMOHIYHI
KOJIMBAHHS, 3MILICHHS, aMILTITy1a,
nepioji, 4acToTa i (asa, pe30HaHc,
onepeyHi Ta TIO310BXH1 XBHJI1, JOBXHHA
XBUII1, LIBUIKICTB 3BYKY, 'YIHICTb #
IHTEHCHUBHICTh 3ByKY, BUCOTa TOHY. i

PO3IIi3HABATY MIPOSBY KOJIMBAIBHUX 1
XBHJIBOBHX (30KpeMa CBIiTIOBHX) SIBHIL] i
MPOIECiB Y IPUPOI Ta IX MPaKTUYHE
3aCTOCYBaHHA B TEXHilI, 30Kpema

- HOIIUPEHHS TIONepevHHX 1 MO310BXKHIX

XBUJIb, TPAKTUYHE 3aCTOCYBAHHA 3BYKOBHX
Ta yIbTPa3sByKOBHX XBHJIb Y TeXHIII,
BUKOP/CTaHHS eJIeKTPOMarHiTHOTO
BUIIPOMIHIOBaHHs PI3HHX iana3oHiB,
3aCTOCYBaHHS ABUIL iHTepdepeHil,
nudpakuii Ta nonsipusaiii cBiTaa,
BHKOPHCTAHHS JIIHIHYAaCTHX CIIEKTPIB;
3aCTOCOBYBATH OCHOBHI NMOHATTS Ta
3aKOHH JUIS KOJIMBAJIBHOTO PYXY I
XBHJIBOBUX TpoIIeciB, (hopMyIu A
BU3HA4YEHHS (I3UYHUX BEJIMUYMH Ta iX
OJIMHUIb; MATEMATH4YH1 BUPA3H 3aKOHIB;
BH3HAYAaTH MEXI 3aCTOCYBaHHS 3aKOHIB
F€OMETPUYHOI OTITHKH;

MOPIBHIOBATH 0COOJIMBOCTI KOJIMBAaHb T4
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~ ba3oBHii 3MiCT HABYAJILHOTO
MaTepiany:

Pezynomamu nasuanns, wo cniggionocamocs 3 sumozamu [lepacagro2o cmanoapmy ma
HABYAIbHUX NPOSPAM

3unannceui komnonenm

HisinoHicHuu KoMnoHeHnm -

YIbTPa3ByKH.

EnexTpomMarHiTHI KOJUBaHHA |
xBHJIi. BilbHI eJleKTpoMarHiTHi
KOJIMBAHHS B KOJUBAEHOMY KOHTypl
IlepeTBOpeHHS eHeprii B
KOJHMBAJIbHOMY KOHTYpIi. BiiacHa -
4acTOTa 1 NMEeplof] eIeKTPOMAarHiTHUX
konuBaHbk. ®opmyna ToMcoHa.

BumyiiieHi eNeKTpUYHI KOJIMBAHHS.
3MiHHUH eNeKTPUUYHUH CTPYM.. .
I'eHepaTOp 3MIHHOTO CTPyMY.
EnexTpu4yHuil pezoHaHc.

Tpaﬂcqaopma'rop IpuHuun
nepeﬂam eJIeKTpOeHeprii Ha BEJTUKI
BiJCTaHI. _

EnexrpomarHitHe moue.
EnexktpoMartiTH1 XBHIIi Ta LUBUAKICTh
ix nommpenHs. Hlkana -
eNeKTPOMAarHiTHUX XBUJb. BnactusocTi
eJIeKTPOMArdiTHOro BUIIPOMiHIOBaHHS
PI3HHX Jiala30HiB.

Onruka. [IpsMoniHiAHICTE
MOLIMPEHHS CBIT/IAa B OJJTHOPIIHOMY
cepenoBuii. ILIBuakicTs cBiTna ta il
BHMIPIOBAHHA.

TemOp 3BYKY, IH{pa- Ta yJIbTpa3ByK,
BUIbHI Ta BAMYIIEH] eIEKTPOMArHiTHI
KOJIWBAHHSI, KOJIMBAILHUI KOHTYD,
3MIHHMH CTPYM, A1104i 3HAYEHHS HANPYry
1 CHJIH CTPYMY, - aKTUBHUH, IHIYKTHBHUH
Ta EMHICHHH OmopH, podoTa 1 HOTYXHICTH
3MiHHOTO CTpyMy, PE30HAHC, - ..
aBTOKOJIMBAHHSI, aBTOKOIMBAJIbHA -

eJIEKTPOMArHITHAX: KOJMBAHL:B . * « .
eNIEKTPUYHOMY KOHTYPI, eeKTPUUH UM
pe30HaHC, 3MIHHUH GHGKTPH‘IHHH CprM
Koe(iLienT Tpancq;\opmauu
eJIEKTPOMArHiTHI XBUJIi, ONITHYHA CHJIA Ta
dbokyc niH3M, TOKa3HUK 3aTIOMJICHHS
[IOBHE BiJOMBaHHS, JuKepena -
KOTE€PEHTHOT'0 BUITPOMiHIOBaHHH,
iHTepdepeHIis, T paKiis, AUCIEPCis,
MOJIsipU3anis CBiThA.
IneanizoBani mojeJii: MaTeMaTHYHHH
(HUTAHMIA ) MASTHUK, IICaTBHUHA
KOJIMBAJIbHUA KOHTYP.
! 3aKOHH, NPHHIHIIH: PIBHSHHA
He3aTyXaloUMX rapMOHIYHHUX KOJIHBAHb,
3aKOH MPAMOJIHINHOrO MOLIMAPEHHA CBITIA

cucTeMa, nepiof (YacTora) BUIbHUX = ~:

XBHUJIb Pi3HOI IPUPOIH, CIEKTPH
BHUITPOMIHIOBAHHS Ta MOrIHHAHHS;
PO3PI3HATHA: OTIEPEeYHi Ta MO3NOBKHI
XBHJIi, BAIPOMIHIOBAHHS PI3HUX
[liarnasoHiB;

pO3B’A3yBaTH:

1) po3paxyHKOBI 3a/a4i, 3aCTOCOBYIOYH
¢GyHKIIOHANBHI 3aTIEXHOCTI MiX
OCHOBHUMH (i3HYHUMH BeJIHUHHAMH,

~ HAa! 3aJIKHICTB Nepioay BIaCHHX
KOJIUBaHb BiJl TapaMeTpiB CUCTEMH;
3aKOH 30epeKeHHS eHeprii 8
KOJIMBAJTEHOMY MPOLECi; rapMOHIUHI
KOJIUBAHHSL, JIOBKUHY XBHUIII; 3aKOHU
reoMeTpUYHOI ONTHKH, GOpMYITy
TOHKOT JIiH3M; iHTepdepeHLio Ta
nudpakiito cBiTia; TpaHchopMaTOp;

2) 3agaui Ha aHaJli3 rpadikiB
He3aTyXaruuX (rapMOHiUYHUX) Ta
3aTYXar4YUX KOJHUBAHb, 3aJIC)KHOCTI
aMILTITY/Id BUMYLIEHHX KOJIUBaHb Bifl
9acTOTH 30BHIIIHBOT IEPIOAUIHOT
CHJIH, 300pakeHHS XOAY CBITJIOBUX
ITPOMEHIB Ha MeXi IBOX MPO30PHX
cepe10BUILL; 300paKeHb, OTPUMAHUX
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ba3oBui 3MicT HABYAJILHOIO
‘mMaTepiajy

Pesynemamu naguanns, wo cniesionocamocs 3 sumozamu [epocasrnozo cmanoapmy ma

IHanHeE8UN KOMNOHEHM

HaeYANbHUX NPOZpam

HisnsHicHUt KoMnoHeHm

3akonu BiIOMBaHHS CBiTJIA.
ITobynoBa 300paxennb, SKi Aa€ MIOCKe
J3epKao.

3aKOHH 3aJIOMJIEHHS CBITJA.
AOGCOIOTHUH 1 BIAHOCHUH ITOKa3HUKH
sanomieHHs: [loBHe BiAOMBaHHS.

Jlinza. OnTryHa cuia JiH3u.,
dopwmyJia TOHKOI Jin3u. [TobynoBa
300paXkeHpb, sIKi JJa€ TOHKA JIiH3a.

IHTepdepennia cpiTaa Ta ii
NPaKTHYHE 3aCTOCYBAHHS. .

Judpakuis ceitna. Judpaxuiiini
I'PaTKH Ta.1X BUKOPUCTAHHA A

BU3HAYEHHS JOBKWHHU CBITIOBOT XBHIII.

Hucnepcis citna. Henepepsuuii i
niHifgaTui cnektpu. CrnexkTpatbHuM
aHai3.

[Nonspu3zanis citna.

B OJJHOPITHOMY CepeIOBHIILi,
He3aJIeXKHOCTI MOIIMPEHHS. CBITIIOBHX
Ny4yKiB, 3aKOHU BiIOMBAHHS Ta
3aJIOMJICHHS XBUJIb, YMOBU BUHUKHEHHA
iHTepdepeHLiHHOro MakCUMyMy Ta
MiHiMyMy; ipuHiMn [rolireHca, mpuHIKT
Homnuepa. _

Teopi'l': R R - O RO

. OCHOBH TeOpii eJ1eKTPOMArHiTHOTO 1107151

[MpakTHYHe 32CTOCYBaHHS - - . - -
TeopeTHYHOro MaTépiaay: nepegayda
eNneKTpUYHOI- eHeprii Ha BicTaHsb, -
nepenaava-indopmaiiii 3a JOMOMOro0
eeKTPOMArHiTHUX XBUJIb; pajiloJioKallis,
BUKOPUCTAHHS €IEKTPOMAIHITHOI'O
BHIIPOMIHIOBaHHS Pi3HHX JAlana3oHis,
3aCTOCYBAHHSA SBUIL iHTepdepenuii,
aupakuii Ta monspu3amii-ceiTia,
BUKOPUCTAHHS JIIHIHYATHX CIIEKTPIB,
CTIEKTPAILHUI aHai3;

NPUHLAN [if BAMipIOBaJIbHAX NIPHJIATIB Ta
TeXHIYHUX NPUCTPOIB: FeHepaTop Ha
TPAH3UCTOPI, FTeHEPATOP 3MIHHOTO
CTpyMY, TpaHchOpMaTop, HARIPOCTI U

3a JONMOMOT 0K MJIOCKOTO A3€pKaia Ta

TOHKOI JIIH3H;

3) xombiHOBaHi 3a1a4i, /15
PO3B’s3yBaHHA AKHX
BUKOPHUCTOBYIOTBCS [TOHSITTS 1
3aKOHOMIPHOCTI Pi3HUX PO3ALIIB
bi3uku;

- 4) 3apaui, ski nepeabayaioTh 06poOKyY

aHali3 pe3ynbTaTiB eKCIIEPUMEHTY,
300pakeHHux Ha (GoTo abo
CXeMaTUYHOMY PHCYHKY;

“CKJIaJlaTy MJIAH BUKOHAHHSA JOCJIIB Ta

eKCMepUMeH11B, poOOTH 3
BUMIpPIOBaJIbHUMH MPUJIAJIaMHU Ta
IPUCTPOSMH, (30KpeMa, TITOM Ha HUTILL),
reHepaTopoM Ha TPaH3HCTOpI,
TpaHcHOpMaTOPOM, IKEepesiaMH CBITIa,
TUTOCKHM JI3ePKajioM, JIIH3010, TPO30POI0
[JIOCKOTapaJIeNIbHOIO MJIaCTHHOKO,
nuGpakuiiHEMU TPaTKaMH.

Ta
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bazoBwuii 3micT HABYAJILHOIO
marepiajuy -

Pezynomamu naguanna, o cniggionHocamuvcs 3 sumozamu [epowcasnozo cmandapmy ma
HAGUANIbHUX NpOcpPaM

3HaHHEEUE KOMNOHEHN -

Hignoricnuu komnonenm

panionpuiimau, OKyJsipH, GoToanapar,
NPOeKIiNHUH anapar, Jyna, MiKpocKorl,
CBITJIOBOJI, CIIEKTPOCKOII.

- KBAHTOBA ®I3UKA. EJEMEHTH TEOPII BI

JTHOCHOCTI

EnemMenTH Teopii BitHOCHOCTI.
IpuHuuUnu (MocTynaTh) Teopii
BlIHOCHOCTI EfininTeiina.
PensTuBICTCHKU I 3aKOH 1OJAaBaHHS -
IIBUIAKOCTEH.- B3aeMO3B 130K MacH Ta .
eHeprii. . _ ;

CaiTinoBi kBaHTH. ['inoresa
IHnanka. Crana Ilnanka. Ksantu csitina
(boToum). : e :

®oToeeKT Ta eKCIePUMEHTAIBHO
BCTAHOBJIEH] HOTO 3aK0HH. PIBHSIHHS
Elinmreitna qis potoedexTy.
3acrocyBanus hoToedexty B TeXHilll.

Tuck cBitna.

ATOM'Ta aTOMHe SIApO.

Jocnin Pezepdopaa. SAnepHa
Mozesb aroma. KBaHTOBI nocTynatu
Bopa. BunpomintoBanns ta
MOrJIMHAHHS CBITJIa aTOMOM.

VY TBOpeHH JIHIHYaCTOro CIEeKTpa.

3HATH, NOSICHIOBATH 1 MPAKTUYHO. - -- -
3aCTOCOBYBATH: - .
SIBuIua | npouecH: pyX eleMeHTapHUX
YaCTUHOK y.MPUCKOPHOBaYax, BIAKPUTTA

| CIIeKTpaJlbHUX TiHii; PaliOaKTHBHOCTI, .

130TOMNHM, BTpaTa MeTajlaM# HEraTHBHOTO -
3ap4ay NpH OMPOMiHEHHI CBITIOM, .
3aJIeKEICTh eHeprii (OTOeNeKTPOHIB Bifl-
4aCTOTH CBIT/Ia 1 HE3AJISKHICTh: BI1 Or0
IHTeHCHBHOCTI, M ppaKilis GOTOHIB Ta
eJIEKTPOHIB. '

DyHAaMeHTAJbHI A0CTIAN:

A. Cronetona; I1. Jlebenena;
E. Pesepdopna; A. bekkepes.

OcHOBHI MOHATTHA: KBAaHTH CBITIA
(poTonM), boToedekT, UepBOHA MEXKA
(poToebexTy, THCK CBIT/Ia, 130TONH,
pafioakTUBHICTh, anb(a- 1 GeTa-4acTHHKH,
ramMMa-BHIIPOMIHIOBaHHSA, KBAHTOBHH
XapaKTep BHIIPOMIHIOBAHHS | MOTJIHHAHHA

pO3Mi3HABATH MPOSBU KBAHTOBHUX SBHIL] 1
MPOLECiB y MPHPOI Ta iX MpaKTHUHE

‘3aCTOCYBAHHS B TEXHilli, 30KpeMa (akxTiB,

1110 MIATBEPIKYIOTh BUCHOBKHU
crenianpHOT Teopii BIIHOCHOCTI; SBUILL,
1110 MiATBEPIUKYIOTh KOPILYCKYIAPHO-

. XBUJIBLOBHH Jlyasli3M BIACTHBOCTEH CBITJIA;

BUKOPUCTAHHS 3aKOHIB (PoToedeKTy B
TeXHIIl, METO/IiB CTIOCTEPEKEHHA 1
peecTpaltii MiKpOYaCTUHOK;
3aCTOCOBYBATH OCHOBHI MOHSTTA Ta
3aKOHH ClieiaibHOol Teopil BIIHOCHOCTI,
Teopii poToedexTy, Teopii Oy10BH aToMa
Ta Aapa, GopMyJIH st BA3HAYECHHS
(G13UYHUX BETMYMH Ta IX OJAMHHLb;
MaTeMaTH4YHi BUPA3H 3aKOHIB,;

'PO3PI3HSATH: BUIH CIIEKTPIB,

pallioaKTHBHOCTI;
ITOPIBHIOBATH OCOOIMBOCTI TPEKIB
MiKPOYACTHHOK Y €JeKTPHUHOMY i.
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ba3oBuii 3MiCT HABYAJILHOIO
‘mMarepiany

Pezynomamu naguanua, wo cniggioHocamvCa 3 eumozamu Jlepircasno2o cmanoapmy ma
HA8YANbHUX NPO2PAM

3unannesuti KomnoHeHm

JisnoHicHuit KOMNOHEHM

Jazep.

Cknan snapa atroma. [3oTonm.
Enepris 38" s13ky aTOMHUX siziep. SAnepHi
peakuii. [Toxin spep ypany. SAnepuuii
peaxTtop. TepmosiiepHa peakiis.

PajioakTuBHICTB. Allba-, beTa-, -
raMMa-BUIIPOMIHIOBaHHS. MeToau
peecTparii i0Hi3yr040oro
BUIIPOMIHIOBAHHS. . ..

CBITJIa aTOMaMH, iHIYKOBaHe
BUIIPOMIHIOBGHH A, IPOTOH, HEUTPOH, -
sIIEPHI CHIIH, PallioaKTHBHHUH po3naf,
nepioJ MiBpo3Nnaay; €HEPris 3B A3Ky
aTOMHHUX sifiep, AedekT Mac,
eHepreTUYHUil BUXIJ SIepHUX peaKiliii;
JIAHLIOrOBa fJepHa peaKlis, KPUTHYHA
Maca. F Yy Rl B RS
IneanizoBani Moaesi: nianerapHa -
MOJIeJIb aTOMa, TIPOTOHHO-HEeHTPOHHA
MOJeJb aapa. - : '
3aKoHH, NPHHIHNH, TiNOTE3M:
IOCTYNATH TEOP1l BIAHOCHOCTI, 3aKOH .~
3B’S13KY MK Macol0 Ta eHepri€to, 3aKOHH
bortoedexty, piBHsHHA EliHmTelina 1is
doToedekry, kBanTOBI MocTynaru bopa,
30epeKeHHs Yiciia HYKJIOHIB 13apsiy B~
sZIepHUX peaKiisiX, 3aKOH pali0aKTHBHOTO
po3nany, rinoresa [ lnanxa.

Teopii: oCHOBH creLiaibHOT Teopii
BIJHOCHOCTI, Teopii poToedexTy,
KOPIYCKYJSIpPHO-XBUIIBOBHH Tyaii3m,
Teopii Oy/10BH aTOMa Ta sijpa.
IIpakTHYHe 32CTOCYBAHHS
TEOPEeTHYHOr0 MaTepia/y: 3aCTOCYBaHHS

MarHiTHOMY TOJISIX; YTBOPEHHS PI3HUX
BH/IIB CIIEKTPIB, 3arajibHi 0COOIMBOCTI
npoleciB, 10 BiI0YBalOThCs IIPH
palioaKTHBHOMY PO3Iai sJep, YMOBH
BUHHUKHEHHS J1aHLIOT0BOI Ta
TEPMOsZIEPHUX peakiliit; npupoay aibda-,
OeTa-, raMMa-BUIIPOMIHIOBAHE;

- pobuTH y3arajabHEHHS HI0/0
BJIACTUBOCTEN PEHOBHHU Ta MOJIA.

pO3B’A3yBaTH:

1) po3paxyHKOBI 3ajaui, 3aCTOCOBYIOYHU
GbyHKIIOHAJIBHI 3aIe)KHOCTI MIXK
OCHOBHHMH (13UYHMMH BEIHYMHAMH, HA:
PENSITUBICTCHKHI 3aKOH [40/{aBAHHSI
IUBHAKOCTE, 3acToCyBaHHs GopMyn
3B’S3KY MIXK Macolo, iMIyJIbCOM Ta
eHepri€ro; 3aCTOCYBaHHs KBaHTOBUX
noctyiatis bopa g0 npouecis
BUIPOMIHIOBAHHS Ta MOTJIMHAHHSA eHeprii
aTOMOM; 3aCTOCYBAHHS PIBHSHHS '
Eitnireitna myis gporoedexty, ckiananHs
PIBHSHB SIEPHUX PEaKIliii Ha OCHOBI-
3aKOHIB 30epekKeHHs; pO3paxyHOK Ae(deKTy
Mac, eHeprii 3B 43Ky aTOMHHUX S7Ep,
CHEPreTMYHOT0 BUXO/LY S/IEPHHUX peakiiiid;
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ba3oBHii 3MICT HABYAJNBHOT O
maTepiaay

- Pesynsmamu Haguanns, wo cniggionocsmaca 2 eumozamu Ifepocagno2o cmandapmy ma
HAGYATBHIUX NPOSDAM

IHanHEBUH KOMUOHEHM

HignoHicHut KOMROHEHM

(poToedekTy, Oyn0oBa 1 BIACTUBOCTI
ATOMHHX sAep, NOACHEeHHS NIHIHIACTUX
CIIEKTPiB BUNPOMIHIOBAHHS Ta
NOMJIHHAHHSA, 32CTOCYBAHHA JIa3epiB,
sAepHa eHepreTHKA, IPUHIMI Aii
BHMIPIOBATBHUX MTPHAIAAIB TA TEXHIYHUX
MPHCTPOIB: (OTOENEMEHT, MPUCTPOIB IJIA
peecTpaliii 3apsIXkeHHnX YJaCTHHOK, Jiazep,
ANEPHUHA PEAKTOP.

2)

3aCTOCYBAHHS 3aKOHIB 30epeiKeHHs
IMITYJIBCY Ta eHeprii 10 OMUCY 3ITKHEHD
MIKPO4aCTHHOK; 3aCTOCYBAHHS 3aKOHY
pPasioaKTHBHOTO po3Magy, BU3HAYEHHS
nepioxy niBpo3nazny;

3afaqi Ha aHali3 rpagikiB 3MIHH KIIBKOCTI

: PaIiOaKTUBHHX AJIep 13 YaCOM, CXeMH

3)

4)

eHepreTHYHHX PiBHIB AJIS NOSCHEHHS
MOrJHHAHHA Ta BUIPOMIHIOBAHHS CBITNA,
KOMOIHOBaHI 3aaauyi, [U1s PO3B’A3YBaHHS
SIKUX BUKOPUCTOBYIOTHCS TTOHATTA |
3aKOHOMIPHOCTI PI3HUX pO3/TiIiB Q13UKH;
3a7a4i, SKi nepeadayaoTs oOpobneHHs Ta
aHani3 pe3yJbTaTiB eKCIIEpUMEHTY,
300pakeHHX Ha HOTO a00 CXeMaTHIHOMY
PHCYHKY, 30KpeMa I0A0 BH3HAYSHHS
XapaKTEPHCTHK eNeMEHTAPHHX YaCTUHOK
abo axep 3a GOTO3HIMKAMH 1X TPEKiB
(30KpeMa B MArHITHOMY NOJTi);
CKIIAJIaTH IIaH BUKOHAHHS NOCII/IB TA
€KCTIePHMEHTIB, pOOOTH 3
BHMIpPIOBANIbHMH OpUiafiaMH Ta
NPHCTPOAMHU, 30KpeEMa (POTOCIEMEHTA.

Q-
{}%.“upemp JeNapTaMeHTy
3aralbHOT CEPEAHBOL TA LOUIKITBHOT OCBITH

KO. I'. KoHoHEeHKO
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