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1. 3arajibHi MOJI0KEeHHS

[Iporpama BcTynHOro BUNpoOyBaHHs 3 (G13UKH CKJIaJieHa Jis a0ITypIiEHTIB, SIKi
BCTYNalOTh Ha HaByaHHA 1 3100yTTs PBO «0OakamaBp» Ha OCHOBI MOBHOT
3arajbHOI  CEpelHbOI OCBITH, BIIMOBIIHO JI0 MPOrpaMu  HALIOHAJIBHOTO
MYJIBTUNIPEMETHOTO TecTy 3 (pi3uku 2025 poky.
3micT  pobOTM  BHU3HAYae€Tbcsl Ha  OcHOBI  [lporpamMm  HalioHadBHOTO
MYJIBTUNPEMETHOTO TEeCTY 3 (I3UKH, 110 MOBHICTIO BiANoBigae ynHHIN [Iporpami
30BHIIIHBOTO HE3aJIEKHOTO OI[IHIOBaHHS 3 (i3UKH (3aTBEPIKEHO MIiHICTEpPCTBOM
OCBITH 1 Hayku Ykpainu, Haka3 Big 01.10.2014 p. Ne 1121) nns ocib, siki 6axaroTh
3100yBaTH BUIILY OCBITY Ha OCHOBI MOBHOT 3araibHO1 CEPETHHOT OCBITH Ta TIPOTpamMu
JUTSl 3arajibHOOCBITHIX HaBYAJIbHUX 3aKJIAIIB.

[IporpaMy 30BHIIIHHOTO HE3aJEKHOTO OI[IHIOBaHHA 3 (DI3WKH YKJIaJIEeHO Ha
OCHOB1 YMHHMX HABYAJIBHUX Mporpam 3 (i3uku ais 7-9 KiaciB 3aKkiaiiB 3arajbHo1
CEpelIHbOI OCBITH, 3aTBEpP/KEHOI HaKa30M MIHICTEPCTBA OCBITH 1 HayKU YKpaiHH
Ne 804 Bixm 07.06.2017 p. Ta HaBuanbHUX mporpam st 10-11 kriaciB 3akiajiB
3arajbHOI cepellHbOi OCBITU 3 (i3ukH (piBeHb CTaHAAPTY, NPODUIbHI pIBEHB)
aBTOPCHKOTO KOJIEKTHUBY IMiJ KepiBHULITBOM JlokTeBa B.M., 3 (i3uku 1 acTpoHOMIi
(piBeHb  cTaHAapTy, MOpO(UIBHHI piBEHb) aABTOPCHKOTO  KOJEKTUBY  TiA
kepiBHuIITBOM JIsmenka O.1., 3aTBepakeHrX Hakaz3oM MiHICTepCTBa OCBITH 1 HAYKH
VYkpaiau 24.11.2017 Ne 1539 «IIpo nananns rpudy MOH HaBuansHUM MporpamMam
3 ¢i3uKH 1 actpoHoMmii 1 yuHiB 10-11 kaciB Ta MOJBCHKOT MOBH ISl YUHIB 5-9 Ta
10-11 kmaciB 3akajiB 3araJibHOI CEPEIHHOT OCBITHY.

AOGITYypiEHT TTOBUHEH TTOKa3aTH 3AaTHICTh PO3B’SI3yBaTH CKJIaaHI MpodeciitHo-
OpIEHTOBaHI 3a/1adi Ta MPAKTUYHI MPOOJIEMU B OCBITHIN ramy3i, 1o mepemdadae
3aCTOCYBaHHS TeOpii Ta MeTomiB (i3WYHOI HAyKH Ta 3AaTHICTH BOJIOAITH Ta
CIIUIKYBATHCS JIEPKABHOIO MOBOIO SIK YCHO, TakK 1 MACHMOBO Tl Yac MPOBEACHHS
(haxoBUX BCTYITHUX BUIPOOYBaHb.

Opranizariist Ta MpoBeIcHHS (PaXxOBUX BCTYIMHUX BUMPOOYBaHb BIA0YBAETHCS
y MopsAKy BusHaueHoMy y [lonoxeHH1 mpo mpuitManbHy KOMICit0 XepCOHCHKOTO
JIEP>KaBHOTO YHIBEPCUTETY .

MeTa BCTYNMHOT0 BUIIPOOYBaHHsI — Bi10ip MPETEHACHTIB HA HABUAHHSA 32 PIBHEM
BUIIOT OCBITH OakanaBpa. OIliHKa PIiBHS MiATOTOBJICHOCTI YYaCHUKIB BCTYITHOTO
BUNIPOOYBaHHA 3 (PI3UKHU 3 METOIO KOHKYPCHOTO BimOopy /s HaBuanHs y 3BO Ha
HaBuaHHs 32 PBO «0akanaspy.

dopma BCTYNHOI0 BHUNPOOYBAHHSI: BCTYIIHE BHUIPOOYBaHHS IPOBOJUTHCA Y
dbopmi criiBOecinu.

TpuBagicTs BCTynHOro Bunpo0yBanHs (cniBdeciim) — Ha BAKOHAHHS B1JIBEJICHO
20 XBUIHH.

Pe3yJbTaT BCTYMHOTO BHIPOOYBaHHSI OIIHIOETHCA 3a mkanoro Big 100 mo 200
6auniB. [Toporosuii npoxinauit 6an 100.

Berynne BunpoOyBaHHs (cmiBOecia) Mae Ha MeTI BHU3HA4YE€HHS piBHS 0a30BO1
TEOPETHYHOT MIATOTOBKM BCTYNMHHMKA 3 TMOAAJBIIMNM JOMYCKOM IO CKJIaJaHHs
(daxoBoro BcTynHoro BunpoOyBanus aiis 3100yTTs PBO «bakanaBp». O1iHIOBaHHS



3HaHb 3/IIMCHIOETHCS 32 KPUTEPISIMU «PEKOMEHAOBAHO (OILIIHIOETHCS 3 IKAJIO0 BIJ
100 no 200 6GaniB)»/«HEe peKOMEHIOBaHO (OLIHIOEThC 3a mikaioro Bix 0 mo 99
OamiB)». Y BUNAIKY, SKIIO alITyplEHT HE CKJIAaB BCTyIHE BUIIPOOYBaHHSA
(cmiBOeciny), BIH BTpayae MpaBo OpaTh y4yaTb y KOHKYPCHOMY BLAOOpI 3a LI€IO
CHeHIaJIbHICTIO (HApsSMOM MiATOTOBKH).

[lin yac mnOpoBeaeHHsT BCTYNHOIO BUNPOOYBAaHHA HE  JIOMYCKAEThCS
KOPUCTYBAHHS  €JIEKTPOHHUMH  MPWIAJaMH, MNIAPYYHUKAMHU, HABYAJIbHUMHU
NOoCIOHMKaMU Ta IHIIMMHU MaTepiajaMu, SKUII0 L€ He mnepeadayeHo pIIIeHHSIM
[TpuitmanbHOi KOMICIi. Y pa3i BUKOPUCTaHHS BCTYNHUKOM IIiJi 4ac BCTYIHOTO
BUIIPOOYBaHHS CTOPOHHIX Jkepen iH@opMmauii (y TOMY 4YHCHI NiAKa3KA) BiH
BIJICTOPOHIOETHCS BiJl y4acTi y BHUIPOOYBaHHSX, NMPO IO CKIagaeTbcs akT. Ha
eKk3aMeHalliHid poOOTI TAaKOro BCTYMHUKA YIEH MNPEIMETHOI eK3aMeHallliHO1
KOMICii BKa3ye NpPHUYMHY BIICTOpOHEHHS Ta yac. [lpu mepeBipui Taka pobora
nemudpyeThes 13a Hel BUCTABIIAEThCS OLIHKA MEHIIIE MIHIMAJIBHOT K1JTbKOCT1 OaTiB,
Bu3HaueHoi [IpuiimanbHol0 KoMicieto Ta [IpaBunamu mpuiiomy, IJsi TOMYCKY 0
y4acTi B KOHKYpc1 a00 3apaxyBaHHS Ha HABYAHHS 11032 KOHKYPCOM, HE3Ba)Katouu Ha
00cHr 1 3MICT HAIUCAHOTO.

Berynuuku, siki He 3’ IBUJIMCh HA BCTYIHE BUIIPOOYBaHHS 0€3 MOBAKHUX MPHUUUH Y
3a3HaueHUI 3a PO3KJIAJAOM 4ac, A0 y4acTl y MOJAJbUIMX ICOUTaX 1 KOHKYpCl HeE
JIOITyCKaIOThCSI.

IHHosicHIOBaJIbHA 3aIIMCKA

Marepial mporpamMu HaI[lOHAIBHOTO MYJIBTUIIPEAMETHOIO TeCcTy 3 (i3UKHU
MOJUJIGHO Ha IT’SITh TeMaTUYHUX OJokiB: “Mexanika”, “MoinekynsapHa (izuka Ta
tepmoanHamika”, “Enexkrpoaunamika”, “KommBanus 1 xpwri. Ontuka”, “Enementu
Teopii’ BimHOcHOCTI. KBanTOBa (i3mka”, sKi, B CBOIO 4Yepry, pPO3IMOAiICHO 3a
KIIFOUOBMMH €JIEeMEHTaMH 3MiICcTy (i3uuHOro crimagauka kypcy «®dizuka 1
aCTPOHOMIS» JIJIS 3aKJIaJlIB 3arajbHOi CepeaHbOT OCBITH.
Merta 30BHIIIHBOTO HE3aJICKHOTO OIiHIOBAHHS 3 (DI3WKHU IMOJsArae B TOMY, 100
OI[IHUTH HABYAJIbHI JOCATHEHHS YYaCHHKIB 30BHIIIHHOTO  HE3aJICKHOTO
OI[IHIOBAHHS:
- BCTAHOBJTIOBATH 3B’ SI30K M1k SIBUIIIAMH HABKOJHUIITHHOTO CBITY Ha OCHOBI 3HAHHS
3aKOHIB (i3UKH, PyHIAMEHTATHHUX (PI3UYHUX EKCIIEPUMEHTIB Ta JabOpaTOpHUX
(b13UYHUX TEeMOHCTpAIlil 1 eKCIIEPUMEHTIB;
- 3aCTOCOBYBATH OCHOBHI 3aKOHU, MIPABWJIA, TIOHATTS Ta MPUHIIUAIIN, 10 BUBYAIOTHCS
B Kypci (hi3UKHM 3aKJIa/1iB 3araibHOI CEPEaHBOI OCBITH;
- BU3HAYaTH 3arajbHI PUCH 1 CYTTEBI BIAMIHHOCTI 3MICTy (I3MYHHMX SBHII Ta
MPOIIECiB, MEX1 3aCTOCYBaHHA (PI3MYHUX 3aKOHIB;
- BUKOPHUCTOBYBAaTH TEOPETHYHI 3HAHHS ISl PO3B'SI3yBaHHA 3a7a4 PI3HOTO THITY
(SIKICHUX, PO3PAXYHKOBUX, TpapiyHUX, EKCTIEPUMEHTATLHUX, KOMOTHOBAHUX TOLIO);
- CKJIaJaTH TUIaH MPAKTHYHUX il II0JI0 BUKOHAHHS €KCTICPUMEHTY, KOPUCTYBATHUCS
BUMIPIOBAIBHUMHU  TpUiiajjaMi,  OOJaJHAHHAM,  OOpOOJSITH  pe3ysbTaTH
JOCJIJIPKEHHSI, Y TOMY YHUCJl 3 ypaxyBaHHSM IMOXUOOK, POOUTH BHUCHOBKHU IOAO
OTPUMAHUX PE3YyJIbTATIB;



- TOSICHIOBATH MPHUHIMI J1i TPOCTUX MPHUCTPOIB, MEXAHI3MIB Ta BUMIPIOBAIBHHUX
NpWIaaiB 3 PI3UYHOT TOUKH 30pY;
- a”amizyBatd rpadiku 3aJeKHOCTEW MiXK (IBUYHUMU BEIUYMHAMU, POOUTH

BHCHOBKH;

- IPAaBUJILHO BU3HAYaTH Ta BUKOPUCTOBYBATH OJUHUII (PI3UUHUX BETUUHH.

Ba3oBmii 3MicT HAaBYAJILHOIO
Marepiany

Pe3yibTaTi HAaBYaHHS, 110 CHIBBIIHOCATHCA 3 BUMOTaMU
Jlep:kaBHOrO CTAHAAPTY TAa HABYAJIBHUX MIPOrpamM

3unannesuii komnonenm

JisnvHicHUll KOMNOHEHM

MEXAHIKA

OcHoBM KiHemaTuku.
MexaHiyHuin  pyx. Cucrtema
BiZJTiKy. BigHOCHicTb  pyxy.
MaTepianbHa To4Ka. TpaekTopis.
LWnax i nepemilLeHHA.
LBsnAakicTb. JopasaHHA
weuaKkocten.  HepiBHOMipHWUIA
pyx. CepegHA i  MUTTEBA
LIBUAKOCTI. PiBHOMIipHMIA i
PiBHOMNPUCKOPEH MU pyXxu.
MpucKopeHHsA. Mpadikm
3aN1eXKHOCTI KiHEMaTUYHNX
BE/IMYUNH Big, yacy y
piBHOMipHOMY i
PiBHOMPUCKOPEHOMY pyxax.
PiBHOMipHMI pyx no  Kony.
Mepiog i u4acroTta. JliHiliHa i
KyTOBa WBMAKOCTI. [loueHTpose
NPUCKOPEHHA.

OcHoBM pguHamiku. [epuni
3aKOH HbloToHa. IHepujanbHi
cuctemn  BigAaiky.  MpuHUMN
BigHOCHOCTI Maninea. Bsaemogain
Tin. Maca. Cuna. [opaBaHHA
cun. [Opyrmit 3akoH HbloToHa.
TpeTin 3aKOH HbtoToHa.
lpaBiTaLiliHi cmaun. 3aKoH
BCECBITHbOro  TAXIHHA. Cuna

TAXKIHHA. Pyx Tina nig gieto cnnm
TAXiHHA. Bara Tina. Hesaromictb.
Pyx WwWTy4Hmx cynyTHMKIB. Mepwa

KOCMiYHa  wBuAakictb. Cunm
NPYXHOCTI. 3aKoH [yKa. Cuam
TepTA. KoediuieHT TepTA.

MoMeHT cuan. Ymosu piBHOBaru
Tina. Buam pisHosarm.

3aKoHHU 36epeKeHHs B
MeXxaHiui.
Imnynbc Tina. 3aKoH

3HaTK, NOACHIOBATH i NPAKTUYHO
3aCTOCOBYBATU:

flBMwia i npouecu: pyx, iHepuis,
Bi/lbHe MaAiHHA Tin, B3aemogia
Tin, pedopmauia, nnaBaHHA Tin
TOLWO.

dyHaaMeHTaNbHI pocnign:
Apximeaa, Toppivenni, b.
MacKkans, r. lanines, r.
KaseHauwa.

OCHOBHi MOHATTA: MeXaHiYHWM
pyX, cucrtema BiONiKY,
maTepiasibHa TOYKa, TPAEKTOPIA,
KOOpAMHaTa, nepemilleHHA,
WAAX, WBUAKICTb, MPUCKOPEHHA,
iHepuia, iHepTHiCTb, maca, cuna,
Bara, MOMEHT CUIN, TUCK,
imnynbc, MmexaHiyHa poborTa,
NOTYKHICTb, Koe®iLieHT
KOPUCHOI  Aii, KiHeTu4yHa Ta
noTeHujanbHa eHepria, nepiog, i
yacToTa.

laeanisoBaHi mogaeni:
MmaTepiasibHa TOYKA, 3aMKHEHa
cuctema.

3aKoHM, npuHUMNu:
3aKOHOMIPHOCTI KiHEMATUKW;
33aKOHM AWHAMIKM  HblOTOHaQ;

3aKOHMU 36eperkeHHsA imnynbey i
eHeprii, BCECBITHbOro TAXIHHA,

l'yKa, lMackans, Apximeaa;
YMOBM pPiBHOBArn Ta nNaaBaHHA
Tin,  NpuMHUWMN:  BiAHOCHOCTI
laninea.

Teopii:  ocHosu KIACUYHOI
MeXaHiKun

MpaKTuuHe 3aCTOCYyBaHHA
TeopeTUYHOoro martepiany:

pO3B’I3aHHA OCHOBHOI 3aaui

pO3Mni3HAaBaTN NPOABU MEXaHIYHUX
ABMLW, i npoueciB y npupoai Ta
npuKnaan X NPaKTUYHOro
3aCTOCYBaHHA B TEXHiL,i,

3aCTOCOBYBATW OCHOBHI MOHATTA Ta
3aKOHW,  NPUHUKUNAKW, nNpaBuaa
MeXaHiKu, dopmynum ana
BM3HaYeHHA i3UYHUX BEJIMYUH Ta
X OAMHULb; MaTeMaTUYHI BUpa3mn

3aKOHIB i 3aKOHOMIpHOCTEMN
MeXaHiKu;

BM3HA4YaTM MeXi 3acToCyBaHHA
32KOHIB  MexaHiKM; pO3pi3HATH

BMOM MEXaHIYHOro pyXxXy;
po3B’sA3yBaTU:

1) pospaxyHKoBi 3agayi Ha
BMKOPUCTAHHA dopmyn
NPSMOANIHIMHOrO PiBHOMIPHOro Ta
PiBHO3MIHHOrO pyXiB, cepeaHbOI Ta
MUTTEBOI LWBUAKOCTI
HepiBHOMIpHOro PYXy,
PiBHOMIPHOro pyxy no Koay, pyxy

Tina nig Aielo NocTiMHOI  cnau
TAXKIHHA: piBHOMIpHWI Ta
PiBHONPUCKOPEHUN MNPAMONIHINHI
pyxu; BiZLHOCHWI pyx-,

PiIBHOMIPHWUI pyX MO KOAy; PyX Tin
nig pieto oaHiei abo KinbKox cun,

pyXx  3B’A3aHUX TN,  YMOBM
piBHOBarM Ta NAaBaHHA Tif;
BCECBITHE TAXKIHHA; 3aKOHM
HbloToHa, l'yKa, Mackans,
Apximena; 36epesKeHHs imnynbcy
" eHeprii;

2) 3apaui Ha aHani3 rpadikis pyxy
Tin | BM3HAYEHHA 3a HMMWU MOrO
napameTpis, nobyaosy rpadika
3MiHW  OAHIEI  BeAMYMHM  3a
rpadikom iHwoi; 3) 3apaui, Aki




36epereHHs iMAynbey.
PeaktnsHMin  pyx. MexaHiyHa
pobora. KiHeTnuHa Ta
noTeHLiaNbHa eHepria. 3aKoH
36eperKeHHs eHeprii B
MEXaHIYHUX npouecax.
MoTyXKHiCTb. KoediuieHT

KOpPWCHOT ajii. MpocTi mexaHizmu
EnemeHTM mexaHiKu piguH Ta
rasiB. Tuck. 3akoH MNackana anA
piauH Ta rasis. ATmocdepHuit
TUCK. TUCK HEPYXOMOI PiAMHN Ha
OHO i CTIHKM  MOCYAMHM.
Apximegosa cuna. YmoBa
njaBaHHA Tif.

MEeXaHiku, pyx Tin nig Aaieto
OAHi€l abo KinbKOX cun; BinbHe
nagiHHA; pyX  TpaHcnopTy,
CHapAA4is, nNAaHeT, LWTy4YHUX
CYNyTHUKIB; piBHOBaru Tin, KK,
NPOCTUX MeXaHi3miB, nepegaya
TUCKY pigMHaMK Ta rasamu,
nnaBaHHA Tin, npuHUmMn  Aii
BUMIpIOBaA/IbHUX nNpunagis Ta
TEXHIYHUX MPUCTPOIB: Tepeswu,
AOMHaMoMmeTp, cTpobockon,
6apomeTp, MaHoOMeTp,
KY/IbKOBMI MiAWMMNHUK, Hacoc,

BaXiNb, CNONYYEHi NOCYyAuHW,
610KN, noxuna NAoWMHa,
BOAONPOBIA, LINO3,

rigpaBniyHuUiA Nnpec, Hacocw.

nepeabayatotb 06po6KY Ta aHani3
pesynbTatis eKcnepuMeHTy,
306parkeHnx Ha  ¢oto abo
CXeMATUYHOMY PUCYHKY;

4) KombiHOBaHi 3agaui, anAa
p0o3B’A3yBaHHA AKUX
BUKOPUCTOBYIOTbCA  MOHATTA i

3aKOHOMIPHOCTI 3 KiNbKOX po34inis
MeXaHiKu;

MOJEKY/TAPHA ®I3UKA | TEPMOANHA

MIKA

OcHoBuU MONIEKYNAPHO-
KiHeTu4HOi  Teopii. OCHOBHI
NO/IOXKEHHSA MOJIEKYNAPHO-

KiHEeTUYHOI Teopii Ta ix gocnigHe
06rpyHTYBaHHA. Maca i po3mip

monekyn. Crana  Asoragpo.
CepegHa KBaZpaTuyHa
WBWAKICTb  TEMIOBOTO  pyxy
MOJIEKY. laeanbHUi ras.
OcHoBHe PiBHAHHA

MONIEKYNAPHO-KIHETUYHOI Teopii
igeanbHoro rasy. TemnepaTtypa
Ta il BuMmiptoBaHHA. Lkana
abcontoTHUX Temneparyp.
PiBHAHHA CTaHY ifeanbHOro rasy.
I3onpouecu B rasax.

OcHoBM TepMOANHAMIKK.
Tennosui pyXx. BHYTpiWHA
eHepria Ta cnocobu ii 3miHW.
Kinbkictb  Tennotun. [utoma
TENIOEMHICTb pe4yoBUHN. PoboTa
B TepMmoanHamiL,. 3aKoH
36eperKeHHn eHeprii B TENA0BUX

npouecax (nepwmunii 3aKOH
TepMmogMHamiku). 3acTocyBaHHSA
nepLworo 3aKOHY
TepMoAnHaMIKKM A0 i3onpouecis.
ApiabaTHui npouec.
Heob0opoTHicTb: TENNoBUX

npouecis. MpuHUMN Aji TenN10BUX
ABUryHiB. KoediuieHT KopucHOI
Aii TennoBoro ABUryHa i Moro

3HaTK, NOACHIOBATM | MPAKTUYHO

3aCTOCOBYBATU:
flBnwa i npouecu:
6poyHiBCbKMIA  pyXx, audysia,
CTUCHEHHA Tras3iB, TWUCK rasi.,
npowecu Tenn0o0bMiHy
(TennonpoBigHicTb, KOHBeEKL;A,
BMMPOMIHIOBAHHA),

BCTAHOB/IEHHA TennoBoi
piBHOBaru, HeobOopPOTHICTb
TENNOBUX  ABWLL,  arperaTtHi
nepeTBOpPEHHA peYvYoBMHN,
agebopmauia  TBEpaMx  TiA,

3MOYYBAHHA, KaninapHi AsMLa
TOLWO.

dyHaaMmeHTanbHI pocnign:
P.boina, E. Mapiotta, XK.
Wapna, XK. l'en- Nloccaka

OCHOBHi MOHATTA:  KiNbKiCTb
peyoBMHM, CTana Asoragpo,
MONAPHaA maca, cepeaHsa
KBagpaTu4Ha LWBKUAKICTb
TENNOBOrO  PYyXy  MOJIEKy,
Temnepatypa, TUCK, 06’em,
KOHUEHTpauin, rycTuHa,

TennoobmiH, poboTa, BHYTPILIHSA

eHepria, KiNbKiCTb  TenaoTy,
aniabaTHWi npouec,
isonpouecy, nuToma
TENNOEMHICTb pPEYOBMHMN,
nMTOMa TennaoTa NAaBAEHHA,
nuToma TennoTa

po3ni3HaBaTM MNPOABU TEena0BMX
ABUL, | npoueciB y npupoai Ta ix
NpaKTUYHe 3aCTOCYBaHHA B
TexHiy,, 30Kpema anoysii,
BMKOPUCTAHHA CTUCHEHOro rasy,
3MiHN BHYTPILWHbLOT eHeprii
(arperaTHoro crTaHy pe4YyoBUHM),

BUAiB Tennoobminy, ABULLA
3MOYYBaHHA Ta  KaninApHOCTI,
Pi3HMX BMUAIB aedbopmalii,

B/1IACTUBOCTEN KPUCTaNiB Ta iHLWMX
maTepianis y TexHiui M npupoai,
CTBOPEHHA maTepianis i3
33a4aHUMMU BN1ACTUBOCTAMM,
33CTOCYBaHHA TEMIOBUX AOBWIYHIB
Ha TPaAHCNOPTI, B eHepreTuui, vy
Ci/IbCbKOMY rocnogapcTsi, meToam
npodinaktmkm i 6opoTbbu i3
3abpyaAHEHHAM  HABKO/IMLWHLOIO
NPUPOLHOro cepeaoBULLa;
33aCTOCOBYBATU OCHOBHI MOHATTA Ta
33aKOHM, MPWUHUMMM, NpaBu/a
MOJIEKYIAPHOI di3nKm Ta
TepMoguHamikn, dopmyan  gna
BM3HaAYeHHA Qi3UYHUX BE/IMYUH Ta
iX OAMHUUb; MaTEMATUYHI BUpPa3mn
3aKOHIB MOJIEKYNAPHOI i3MKKM Ta
TepMOANHAMIKK;

BM3HaA4YaTM MeXi 3acToCyBaHHA
3aKOHIB MOJIeKyNspHOI i3nMKK Ta
TEpPMOANHAMIKN;




MaKCUMmasbHe

3Ha4yeHHA. EKonorivHi Hacnigku
Ai1 TenN10BMX MaLLWH.
Bnactusocti rasiB, piguH i
TBEpAUX Tin. [lapoyTBOpEHHA
(eunapoByBaHHA Ta KWMiHHA).
KoHpgeHcauisa. MNMutoma Tennota
napoyTBopeHHA. HacunyeHa Ta
HeHacu4yeHa napa, IXHi
B/N1aCTMBOCTI. BiaAHOCHa BoJ1OTiCTb
nosiTpA Ta ii  BUMIPIOBAHHA.
MnasneHHA | TBepAHEHHA Tin.
NMutoma TennoTa nNAaBAEHHA.
Tennota  3ropAHHA  naausa.
PiBHAHHA TennoBoro 6anaHcy
ANA HAMNPOCTILMX TENIOBUX
npouecis. NoBepxHeBUN HaTAr
piavH. Cuna  nosepxHeBOro
HaTAary. 3mo4ysaHHA. KaninapHi
asuwa. KpucraniyHi Ta amopoHi
Tina. MexaHi4yHi  BNACTUBOCTI
TBEPAUX TiN. Bugm gedopmalin.
Mogaynb KOHra.

NapoyTBOPEHHS, nuToma
TenjoTa  3ropsaHHA  ManvBa,
noBepxHeBa eHepria, cuna
NoBEpPXHEBOro HaTary,

NMOBEPXHEBUIM HATAr, HacMYeHa
Ta HeHacu4yeHa napa, BiAHOCHA
BOJIOTICTb MOBITPA, TOYKA poOCK,
KpuCTaniyHi T1a amopdHi Tina,

aHisoTponia MOHOKPMUCTanis,
Npy*Ha i nnaacTu4Ha
aedopmalii, BUOOBXKEHHSA,
MeXaHi4yHa Hanpyra.

lpeanizoBaHi moaeni:
ineanbHUn ras, ineanbHa
Ten/s0Ba MallunHa.

3aKOHM, NpPUHLUUNK Ta MeXi

iXHbOrO 3aCTOCYBAHHA: OCHOBHe

PiBHAHHA MOIEKYNAPHO-
KiHeTUYHOI Teopii igeanbHOro
rasy, PiBHAHHA CTaHy

ifAeanbHOro rasy, ra3oBi 3aKOHM,
nepLmin 3aKOH TEPMOANHAMIKM,
piBHAHHA TensoBoro 6anaHcy.

Teopii: ocCHOBU TepmoanHamiKu
Ta MOIEKYNAPHO-KIHETUYHOI

Teopii.

MpaKTuuHe 3aCTOCYBaHHA
TeopeTU4Horo martepiany:
OKpemi BUNAAKM PIBHAHHA CTAHY
ifeanbHOro rasy Ta  iXHE
3aCTOCYyBaAHHA B TexHiuj,

BMKOPUCTAHHA CTUCHEHOrO rasy
Ta TenJoBMX MALLMH, ABULIA
andysii, KMNIHHA nig
36iNblWIEHUM TUCKOM, TEPMIYHa
obpobka MmeTaniB, MexaHiuHi
B/IaCTUBOCTI Pi3HMX MmaTepianis
Ta  BMKOPUCTAHHA  MPYXHUX
BIACTUBOCTEN Tin y TexHiuj
TOLWO; NPUHLNUN aii
BUMIpIOBANIbHUX nNpunagis Ta
TEXHIYHUNX NPUCTPOIB:
KasiopumeTp, TepMOMETp,
NCUXPOMETP, TenioBa MallWHA
(tennosi pBuryHu, naposa W
rasosa Typb6iHu).

PO3pi3HATM:  arperatHi  CTaHu
peyoBuHM, Hacu4yeHy Ta
HeHacuvyeHy napy, KpUCTaniyHi Ta
amopoHi Tina;

po3B’A3yBaTU:

1) PO3pPaxyHKOBI 3agaudi,
3aCTOCOBYIOYMU $YHKUiOHaNbHI
3a/IEXHOCTI OCHOBHUMM
di3MYHUMKM  BEAMMMHAMK,  Ha:
PiBHAHHA MOJIEKYNIAPHO-
KiHEeTMYHOI Teopii igeanbHOro rasy,
3B’A3KY Mi*K MAcoto rasy i KinbKicTto
MONEKYN; 3aJIeXKHICTb TUCKY rasy
BifL KOHLEHTpauii monekyn i
TemnepaTypw; BHYTPILLHIO eHeprito
OAHOATOMHOIO rasy; 3aleXKHiCTb
FYCTUHWU Ta TUCKY HACMYeHOoI napu
Big, TemnepaTypu; PiBHAHHA CTaHY
iJeanbHOro rasy, ras’oBi 3aKOHW;
poboty TePMOAMHAMIYHOTO
npouecy, nepwmm 3aKOH
TepMOANHAMIKK; PiBHAHHA
TenaoBoro 6anaHcy; Ha
NOBEpXHeBi Ta KaninapHi ABMLa,
NPYXHY aedopmalito Tin,
BiAHOCHY BOJIOTiCTb NOBITPA;

2) 3apgadyi Ha aHanis rpadikis
isonpouecie Ta nobypoBy ix vy
pi3HUX  cucTemax  KoopAMHaT;
obuncneHHA 3a rpadikom
3a/1IeXKHOCTI TUCKY rasy Big Moro
06’emy; pob0TH, BUKOHAHOI rasom;

MiX

aHanis rpadikis TenaoBux
npouecis; aHanis Aiarpamm
po3TAry meTanis;

3) 3apaui, fKi nepepgbayaroTb

06pobKy Ta aHania pesynbTaTiB
eKCcnepumeHTy, 306parKeHuUx Ha
¢$0oT0 ab0 CXeMaTUUHOMY PUCYHKY;

4) KombiHOBaHi 3apavi, Ans
po3B’A3yBaHHA AKNX
BMKOPUCTOBYIOTbCA  MOHATTA i

32aKOHOMIPHOCTI 3 KiNbKOX po34inis
MOJIEKYIAPHOI disnkm,
TePMOANHAMIKM Ta MeXaHiKu;

CKNagatm nnaH BMKOHAHHA
eKCNePUMEHTIB, poboTu 3
BMMIpIOBa/IbHUMWN NpuUaagamun Ta
NPUCTPOAMM, 30Kpema




KaJIOpUMETPOM,  TEPMOMETPOM,
NCUXPOMETPOM
pobutn  y3arajsbHeHHA o0
B/IACTUBOCTEN PEYOBUH Yy Pi3HUX
arperaTHux CTaHax;
pO3TallyBaHHA, PyXy Ta B3aemoaii
MOJIEKY/1 3a/Ie}KHO Bif, CTaHy
pPEYOBUHMU.
ENEKTPOOAUHAMIKA
OcHOBM eNeKTPOCTaTUKM. 3HaTK, NOACHIOBATH | MPAKTUYHO | PO3Ni3HaBaTH npossu
EnekTpnyHmMn  3apsf. 3aKOH | 3aCTOCOBYBATHU: €NeKTPOMArHiTHUX ABULL, i
36eperKeHHs enekTpuyHoro | Asuwa i npouecu: | npouecis y npupoai Ta X
3apaay. 3aKoH KynoHa. | enektpusau,is, B33AEMOZIA | MPaKTU4YHE 3aCTOCYBaAHHA B
EnektpuyHe none. | 3apAgKeHnx Tin, ABa BUAM | TEXHiLi, 30Kpema
Hanpy»keHicTb €N1EKTPUYHOIO | eNEeKTPUYHUX 3apALiB, BiSIbHI | €N1EKTPOCTaTUYHUI 3aXMUCT,
nona. MpuHuMn cynepnosuLii | HOCii 3apAdis y NPOBIAHMKAX, | BUKOPUCTAHHA MNPOBIAHMKIB Ta
nonis. MpoBigHMKM Ta | nonapmsauia AienekTpuKie, Aia | i3onATopis, KOHAeHcaTopiB, Aii
OieNeKTPUKM B | €/IeKTPUYHOrO CTPYMY, | eNeKTPUYHOro CTpymy,
€/1eKTPOCTaTUYHOMY noni. | eNeKTponi3, TepMOesIeKTPOHHA | BUKOPUCTAHHA MarHiTHUX
Pob6oTa enekTpMyHOro nons Npu | emicia, ioHisauis rasis, MmarHiTHa | BAacTMBocTei pe4yoBUHMU,
nepemilLeHHi 3apAagy. | B3aemogia, iCHYBaHHSA | eNleKTponisy B TexHiui (4obyBaHHSA
MoTteHujan i Pi3HMUA | MarHiTHOro nonsa 3emMni, | YNCTUX MeTanis, ranbBaHOCTErIA,
noteHuianie. Hanpyra. 3B’A30K | eNleKTpomMarHiTHa iHAYKUiA Ta | ranbBaHOM/AACTMKa),
MiX Hanpyrow i Hanpy»KeHicTio | CaMOiHAYKLIA TOLLO. €NeKTPOMarHiTiB,
OfHOpigHOro e/1eKTpMYHOro | dyHpamMeHTaNbHi [ocnign: | eNeKTpoaBUTyHIB, KOTYLLOK

nona. ENeKTpoEMHICTb.

KoHpeHcaTopu. EneKTpoeMHICTb

N0CKOro KOHZAeHcaTopa.
3’eaHaHHSA KOHAeHcaTopiB.
EHepria enekTpmMyHOro nons.

3aKOHM NOCTINHOrO  CTpymy.
EnektpnuHnn - ctpym.  YMoBM
iCHYBaHHA nocTinHoro
enekTpuyHoro crtpymy. Cuna

cTpymy. 3akoH Oma ana AinaHKu

Kona. Onip NpoBigHUKIB.
MocnigoBHe Ta napanesnbHe
3’elHaHHA NpoBigHWUKIB.

EnektpopywiiHa cmna. 3aKoH
Oma anda noBHoro Kona. PoboTa i
NOTYXHICTb eNeKTPU4HOoro
cTpymy. 3akoH [xoyna-fleHua.
ENeKTpUYHUIA CTPYM Yy pi3HUX

cepepoBuLLAX. EnekTpnuHmnin
CTPYM y MmeTanax. EnekTpoHHa
NpPoBiAHICTb MmeTanis.

3anexHicTb onopy MeTaniB Bif,
Temnepatypu. HaanposigHicTb.
ENeKkTpMYHMA CTPYM Y pO34MHaX
i po3naaBax  €NeKTPONITiB.

L. KynoHa, Modde-MinnikeHa,
E. Oma, X. Epcrena,
A.M. Amnepa, M. ®apages.
OCHOBHi NOHATTA: €/IEKTPUYHNIA
3apag, enemeHTapHuWit 3apag,

e/1eKTPOCTaTUYHe none,
HanNpPyXeHicTb, NiHii
Hanpy»KeHocTi (cunosi  niHii),

NPOBIAHMKM Ta LOi€NeKTPUKK,
OienekTpuyHa NPOHUKHICTb
pPEeYOoBUHM, poboTa cun
€N1eKTPOCTaTUYHOrO nons,
noTeHUjanbHa eHepria 3apaay B
€NeKTPUYHOMY MOAI, NOTEHLian;
pi3HMUA NOTeHLUianis, Hanpyra,

€NIEKTPOEMHICTD, eHepria
3apAAKEHOrO  KOHAEHcaTopa,
cMna  CTpymy,  eneKkTpuYHUR
onip, eNekTpopywWwinHa cuAa,
HaANPOBIAHICTb, BaKyyMm,
TEPMOENEKTPOHHA emicis,
B/1acHa Ta OOMILLKOBA
NPOBIAHICTL HANIBNPOBIAHWUKIB,
€N1eKTPOHHA NPOoBiAHICTb

MeTanis, Aucouiauis, XiMiyHWUM

iHAYKTUBHOCTI, KOHAEHCATOoPIB;
3aCTOCOBYBATM OCHOBHI NOHATTA Ta
3aKOHW,  MPUHUMNK,  NpaBuna
eNeKkTPoANHaAMIKM, dopmMmynun ans
BU3HAYeHHA Pi3NYHNX BEINYUH Ta
X OAMHUUb; MaTEMATUYHI BUpPa3mn
32KOHIB eIeKTPOAMHAMIKK;
BM3HAYaTM MeXi 3acToCyBaHHA
3aKoHiB KysnoHa Ta Oma;

PO3pi3HATH: NPOBIAHMKMK n
LIeNeKTPUKN, NONApPHI 7
HEMONAPHI  AieNeKkTpuKK, BuamU
MarHeTuKiB, HecamocCTiMHWK i
CaMOCTiMHWI po3psaaM B rasax,

B/IaCHY Ta AOMILIKOBY NPOBiAHICTb
HaniBNPOBIAHMKIB;

nopiBHIOBATH B/1aCTMBOCTI
MarHiTHoro nons,
€/1eKTPOCTAaTUYHOrO Ta BMXPOBOTO
€/1eKTPUYHMX MONIB;

po3B’A3yBaTU:

1) po3spaxyHKoBi 3apgadvi, wWo
BMMaratTb 3aCTOCYBaHHA
dYHKUiOHaNbHNUX 3aneXKHocTel
MiXX  OCHOBHUMMU diznyHMMHM
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3aKoHMU €NEeKTPOoNisy.
3acTtocyBaHHA €NeKTPoNisy.
EnekTpuyHmMn  cTpym y rasax.
HecamocTiiMHMiA i camocTiliHuit
po3paan. MoHATTA Npo naasmy.
ENeKTpUYHMI CTPYM Y BaKyyMmi.
EnekTpmnuHmin CTpym y
HaniBNpoBigAHWKax. BracHa Ta
AOMILLKOBA €/IEKTPONPOBIAHICTb

HaNiBNPOBIAHWMKIB.  3a/eXHiCTb
OMopy HaniBNPOBIOHWKIB  Bif
Temneparypm. EnekTpoHHO-
OipKoBuit nepexia,.
HanisnposigHWKoBMiA aioa.
TpaH3ucTop.

MarHitHe none,
€NeKTPOMarHiTHa iHAYKUiA.
B3aemogia ctpymis. MarHitHe

none. MarHiTHa iHAyKuia. Cuna
Amnepa. Cuna JlopeHua.
MarHiTHi BNacTMBOCTI pPEYOBUH.
MarHiTHa NPOHMUKHICT.
depomarHeTmkm. MarHiTHui
NOTiK. ABuLLE eneKTPOMarHiTHoI

iHOYKUT. 3aKoH
€NeKTPOMarHiTHOI iHAYKU,T.
Mpasuno NeHua. Asuwe
CaMOiHAYKLUi. IHAYKTUBHICTb.

EHepria marHiTHoro nona.

€KBIiBaNEHT, ioHi3auis,
pekombiHauisn, nnasma,
HECAaMOCTIMHUIA | CaMOCTINHWI
po3pAgM, MarHiTHa  iHAYKLUA,

cmna Amnepa, cuna JlopeHua,
MarHiTHa NPOHMKHICTb,
€/1eKTPOMArHiTHa iHAYKUifA,
iHAYKUiMHWIA CTPYM, MArHiTHUIA

noTiK, EPC iHAYKUT,
€N1eKTPOMArHiTHe none,
CaMOIHAYKLiA,  iHAYKTUBHICTb,
EPC  camoiHgykuii, eHepris

MarHiTHOro noss.

laeanizoBaHi moaeni: TOUKOBUI
3apAa, HECKIHYEeHHA PiIBHOMIPHO
3apAgyKeHa NoWmHa.

3aKoOHW, NpUHLMNK, NpaBuAa,
rinotesn: 3aKoHM 36eperkeHHsA
eNneKTpUYHOoro 3apagy, KynoHa,
Oma (ons AinAHKM Ta NOBHOrO
eNeKTpuyHoro Kona), Axoyna-
NlenHua, eNeKTponisy,
€/1eKTPOMarHiTHOI IHAYKLIT;
NPUHLUN cynepnosunuii
€NeKTPUYHMX MoNiB; MpaBuna:
cBepAsvKa (npaBoro rBMHTA),
niBoi  pykn, JleHua; rinoTesa
Amnepa, rinotesa Makcsenna.
Teopii: ocHoBM  Knacu4Hoi
€NIeKTPOHHOI  Teopii, Teopii
€NeKTPOMArHiTHOro nons.
MpaKTUuHe 3acTOCyBaHHA
TeOpeTUYHOro matepiany:

BMKOPUCTaHHA
€N1eKTPOCTaTUYHOrO 3axumcry,
i3onATopiB  Ta  NPOBIHWUKIB,
KOHAEHCATOpIB, aii
€N1eKTPUYHOro CTPYMY, 3aKOHIB
cTpymy ana PO3paxyHKy:

ENEKTPUYHUNX KiNl, eNeKTPonisy,

nnasmum, B  TEXHiui, BuAais
CaMOCTIMHOrO  po3pAady, pPyxy
eNeKTPUYHMUX 3apAagis B
€NEeKTPUYHOMY | MarHiTHomy

NnonAx, MarHiTHUX BJAaCTUBOCTEM
PEYOBUHU TOWO; NpUHUMN Al
BUMIpIOBA/IbHUX nNpunagis Ta
TEXHIYHUNX NPUCTPOIB:
eneKTpocKon, eneKkTpomeTp,
KOHZEHCATOpP, A)Xepena CTpymy

BE/IMYMHAMKW, HA:  B3AEMOAIIO
TOYKOBUX 3apAfiB (3acTtocyBaHHA
3aKoHy KynoHa); HanpysKeHicTb
NnosA TOYKOBOrO 3apAay, NPoBigHOI
KyJli, NPMHUMN CynepnosuLii; Aito
€NeKTPUYHOro nosA Ha 3apajg;

€NEeKTPOEMHICTb NAOCKOro
KOHAEeHCcaTopa, 3’elHaHHA
KOHZEHCATOpIB, eHeprito
3apALKEHOTO KOHAEHcaTopa;
PO3PaxyHOK ENeKkTPUYHUX Kin (y
T.u. 3MilLIaH KX 3’elHaHb

NPOBIAHWKIB) i3 BUKOPWUCTAHHAM
3aKoHiB Oma;
pob60Ty, NOTYXHiCTb Ta Tennosy

aito €/IeKTPUYHOrO CTPyMYy;
NPOXOAKEHHS €/1IeKTPUYHOTO
CTPYMYy  uyepe3  eNeKTponiTH;

BM3HAYEeHHA HanNpsamy Ta MoAyAA
BEKTOpa MarHiTHOI iHAYKLUi; cnau
Amnepa, cuam JlopeHuya, EPC
iHAYKUT B pyXOMWX MPOBIigHMKAX,
Ha 3aKOH €/1eKTPOMaArHiTHOI
iHAYKUT, EPC CaMOiHAYKLUT,
eHeprito MarHiTHoro nons
NPOBiAHMKA 3i CTPYMOM;

2) 3agadi Ha aHanis rpadiyHoro
306paXKeHHA eNneKkTPOCTaTUYHOro
Ta MarHiTHOro NOAiB, 3aCTOCYBaHHA
3aKoHYy Oma, 3anexKHoCTi onopy

MeTaneBoro NnpoBigHMKa Ta
HaniBNpoBiAHMKA Big,
Temnepartypu, BOJIbT-aMMNepHy
XapaKTEPUCTUKY

HaniBNPOBIAHMKOBOrO Aio4a;

3) 3apaui, fKi nepepgbayaroTb
06pobKy Ta aHania pesynbTaTiB
eKCNnepuMeHTy, 300paKeHMX Ha
¢$oT0 ab0 CxeMaTUYHOMY PUCYHKY;

4) KombiHOBaHi 3apavi, Ans
pO3B’sI3yBaHHA AKMX
BUKOPUCTOBYIOTbCA  MOHATTA |
3aKOHOMIPHOCTI 3 MeXaHiKu,
MOJIEKYIAPHOI di3nKm Ta
eNeKTPOANHAMIKM;

CKNagatm nnaH BUKOHaHHSA
eKCNepuMeHTiB, poboTn 3

BMMIpIOBaNbHUMM NpUNagamu Ta
NPUCTPOAMM, 30Kpema
€/1eKTPOCKOMNOM, eNeKTPOMETPOM,
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(akymynsaTop, rasibBaHiYHUM
eNeMeHT, reHepaTtop),
€NeKTPOBUMIPIOBAIbHI NpMaaan
(amnepmerp, BO/ILTMETP),
CMOMKMBaAYi  CTpPymy (4BUTYHMU,
pe3ncTop, enNeKkTpoHarpiBasbHi
npunagan, Nnaeki 3anobixKHUKKM,
peocTaTi), €NEeKTPOHHO-
npomeHeBa Tpy6Ka,

HaNiBMNPOBIAHWKOBI  NpuIaaw,
€/1eKTPOMArHiTh, ry4YHOMOBELLb,
eNeKTPOANHAMIYHNI MIKPODOH.

KOHAEeHcaTopamm, axepenamm
cTpymy, nepeTBopoBavYamm
CTpymy, npunagamu ana
BUMIPIOBAHHA XapaKTepucTuk
CTPyMy, CMOXMBA4YaMn CTPyMmy,
€NEeKTPOMArHiTOM, CONEHOIA0M;
pPobUTK y3arasibHEHHA WOA0 HOCITB
€NEeKTPUYHOrO 3apAady B Pi3HUX
cepenoBMLLAX; MarHiTHMx
B/1IACTUBOCTEN PiSHUX PEYOBUH.

KOJZIUBAHHA | XBUJII. ONTUKA

MexaHiuHi KonnBaHHA i XBuUAi.

KonusanbHuii pyX. BisibHi
MeXaHiyHi KO/IMBAHHA.
FapMOHIiYHI KO/IMBAHHA.

3milweHHA, amnaiTyga, nepioa,
yactota i ¢asa rapmoHiYHUX
KONnBaHb. Ko/MMBaHHA BaHTaxy
Ha NPYXWUHi. HUTAHUI MasTHUK,

nepiog KOAWBaHb HUTAHOrO:
MaATHWKaA. MNepeTBOpEHHA
eHeprii npwm rapMOHIYHMNX
KO/IMBAHHAX. BrvmyLieHi
MeXaHiYHi KonmBaHHA. fAswulle
pe3oHaHcy. MowunpeHHA
KONMBaHb y NPYXHUX
cepegosuuax. lonepeyHi Ta
Nno3A40BXHI  xBuAni. [oBXWHa

XBWJi. 3B'A30K MiX [0BKUHOIO
XBWAI, WBMAKICTIO Ti NOWMPEHHA
Ta nepiogom (yacToToH0).
3BYyKoBi xBuAi. LLIBMAKICTb 3BYKY.
['YYHiCTb 1 IHTEHCUBHICTb 3BYKY.
Bucota TOHY i Tembp 3BYKY.
IHppa- Ta yNbTpasByKw.

EneKTpomarHiTHi KO/AMBaHHA i
XBUAi. BinbHi enekTpomarHiTHi
KONMBAHHA B  KOJIMBA/IbHOMY
KOHTYpi. [epeTBOpeHHA eHepril
B KONNBabHOMY KOHTYpI.
BnacHa yactota i nepiog
€/1eKTPOMArHiTHUX  KONMBaHb.
®opmyna TomcoHa. BumyuweHi
eNeKTPUYHI KONMBaHHA.
3MIHHUIA EeNeKTPUYHUI  CTPYM.
[eHepaTop 3MiHHOTO CTpymy.
EnekTpmnuHmin pe3oHaHC.
TpaHcdopmaTop. MpuHLUMN

3HaTK, NOACHIOBATU | NPAKTUYHO

3aCTOCOBYBATH:

flBuwia i npouecn: KoNMBaHHA
TinNa Ha HUTLI Ta NPYXKUHI,
pe30HaHC, MOLIMPEHHSA
KO/IMBaHb y npocTopi,
BiAOMBaHHSA; XBW/b,
NPSMONiHINHe nowmnpeHHA
cBiTNa B ogHopigHomy

cepeoBuLLI, YTBOPEHHA TiHi Ta

NiBTiHi, MICAYHI Ta COHAYHI
3aTEMHEHHS, 33a/1I0M/IEHHA
cBiTNa Ha Mexi ABOX
cepenoBuLL, CKiHYEHHICTb

WBMAKOCTI MOWMWPEHHA CBiTNa i
pafioxBuab TOLWO.
dyHaaMeHTaNbHI pocnign:
I lepua; |. HotoToHa, I. Myntoata
B. PeHTreHa.

OCHOBHi MOHATTA: TAPMOHIYHI
KONMBaHHA, 3MiLLEHHA,
amnnitTyga, nepiog, 4Yacrota i
¢dbasa, pe3oHaHC, nonepeyHi Ta
NO3A0BXHI  XBWAi, AOBXWHA
XBWAI, WBUAKICTb 3BYKY, N'Y4YHiCTb
M iHTEHCUBHICTb 3BYKY, BMCOTA
TOHY, TemMbp 3BYKy, iHOpa- Ta
YNbTPasBYK, BifIbHi Ta BUMYLLEHI
€N1eKTPOMArHiTHI KO/INBAHHA,
KO/IMBANIbHUIA KOHTYP, 3MiHHUI
CTPYM, Aito4di 3HAYEHHA Hanpyru

i cnam  cTpymy, aKTUBHUM,
iHOYKTUBHUIA  Ta  EMHICHUN
onopu, poboTa i NOTYXKHiCTb
3MIHHOTO CTPyMy, pPe30HaHC,
ABTOKO/IMBAHHA,

ABTOKOMBA/bHA cncTema,

po3ni3HaBaTn
KOJIMBANIbHUX i XBUIbOBUX
(30kpema cBiTnOBMX) ABMULL i
npouecis 'y npupoai Ta @ iX
NpaKTUYHe 3aCTOCYBaHHA B
TeXHiui, 30Kpema nowunpeHHA
nonepeyvyHux i NO3J0BXKHIX XBUAb,
NpaKTUYHe 3aCTOCYyBaHHA
3BYKOBUX Ta  Y/IbTPa3BYKOBMX
XBUAb Yy TEexHiui, BMKOPUCTAHHA
€/1eKTPOMarHiTHOro

BUNPOMIiHIOBAHHA Pi3HMX
A0ianasoHiB, 3acToCyBaHHA ABULL
iHTepdpepeHuii, audpakuii Ta
nonapusau,ii ceitTna, BUKOPUCTAHHA
NiHiYaTUX CNeKTpiIB;

33CTOCOBYBATW OCHOBHI MOHATTA Ta
33aKOHM ONA KONIMBAJIbHOTO PyXY i

nposBsu

XBMIbOBUX npouecis, dopmynm
ana BM3HAYEHHA di3nNYHMX
BE/IMYUH Ta ix OANHULDb;

MaTeMaTMYHI BUPA3M 3aKOHIB;
BM3HA4YaTM MeXi 3acToCyBaHHA
32KOHIB reoMeTpPMYHOI ONTUKN;

nopiBHIOBaTH 0cobamBoCTi
KO/MBaHb Ta  XBWAb  Pi3HOI
npupoam, CNeKTpu
BMMPOMIHIOBAHHA Ta NOT/IMHAHHA;
PO3pi3HATH: nonepeyHi Ta
NO340BXHi XBWAI,
BUNPOMIiHIOBAHHA Pi3HMX
[iana3oHiB;

po3B’A3yBaTU:

1) PO3pPaxyHKOBI 3a4aui,
3aCTOCOBYO4MU dYHKUiOHaNbHI
3a71€KHOCTI  MiXK  OCHOBHMMMU
di3MYHUMKM  BEIMYMHAMM,  Ha
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nepegadvi enektpoeHeprii  Ha
BEUKI BiACTaHi.
EnektpomarHitHe none.
EnekTpomarHiTHi XBUAI Ta
LWBMAKICTb X NOLKMPEHHA.
Wkana €NeKTPOMArHiTHUX
XBWU/b. BnactusocTi
€NEeKTPOMaArHiTHOro
BUMNPOMIHIOBAHHA Pi3HUX
Aiana3oHis.

OnTtukKa. MpamoniHiiHicTb
NOLIMPEHHSA cBiTNa B
oAHOpiaHOMY cepenoBuLLi.
LBuAKicTb CBiTNa Ta i
BMUMIiPHOBAHHSA. 3aKoHMU

BinbuBaHHA cBiTna. [Mobyposa
306paxeHb, fAKi [Aa€e naocke
A3epKano. 3aKoHW 3a/10MJIeHHA
cBiTNa. ABCONOTHUM | BiAHOCHUI
NMOKA3HWKM 3a70MJIeHHA. MoBHe
BiAbMBaHHA. JliH3a. OnTU4YHa
cuna niHsu. dopmyna TOHKOI
NiH3K. NobypoBa 306parkeHb, fAKi
[0A€ TOHKa NiH3a. IHTepdepeHuin
cBiTNa Ta i npaKkTuyHe
3aCTOCYBAHHA. Oudpakuis
cBiTna. AndpakuilHi rpaTku Ta ix
BMKOPWUCTAHHA AN BU3HAYeEHHA
OO0BXUHN CBITNOBOI  XBWAI.
Oucnepcina ceitha. HenepepBHuit
i NiHiyaTU CNEKTPU.
CneKTpanbHuit aHanis.
Monapwusauia ceitna.

nepiog, (4acToTa) BiNbHMX

€N1eKTPOMArHITHUX KO/AMBAHbL B
eNIeKTPUYHOMY KOHTYpI,
eNEeKTPUYHUI pPEe30HaHC,
3MIHHUIA  eNEeKTPUYHUIA  CTPYM,
KoedilieHT TpaHchopmalii,
€/IeKTPOMArHiTHI XBWUAi, ONTUYHA
cuna Ta GOKYC NliH3K, NMOKa3HUK

33a/I0M/IEHHSA; NnoBHe
BifiOMBAHHSA, hxxepena
KOrepeHTHOro
BUMNPOMIHIOBAHHSA,
iHTepdepeHu,in, andpakuis,

Avcnepcifa, nonapursauia ceitna.

lpeanizoBaHi moaeni:
MaTeMaTUYHUI (HUTARKI)
MasITHUK, ineanbHU

KONIMBANbHUI KOHTYP.

3aKOHU, NPUHUMUNU: PiIBHAHHA
He3aTyxalunx rapMOHIYHNX
KO/IMBaAHb, 3aKOH
NPSMONIHIMHOro NowmnpeHHA
cBiTNaB ogHopigHoOMy
cepenoBuLLj, He3aNeXHOoCTi
NOLWMPEHHA, CBITJIOBUX MNYYKIB,
3aKOHMU Bif6MBaHHA Ta
33/IOMNEHHA  XBW/b, YMOBM
BMHUKHEHHA
iHTepdepeHuinHoro,
MaKCMMymMy  Ta MiHiMyMmy;
npuHumn  ToireHca, edekT
Jdonnepa.

Teopii: OCHOBMU
€/1eKTPOMarHiTHOro noss.
MpaKktnuHe 3aCcTOCYBaHHA
TEOpEeTUYHOro martepiany:
nepegayva enekTpuyHoi eHeprii
Ha BiACTaHb, nepeaaya
iHbopmauji 3a gonomoroto
€NeKTPOMArHiTHMX XBWUb,
pagionoKauia,  BMKOPWUCTAHHA
€N1eKTPOMArHiTHOro
BUNPOMIiHIOBAHHA Pi3HNX
[iana3oHiBs, 3acTOoCyBaHHA ABULL,

Teopii

iHTepdepeHuii, andpakuii Ta
nonapusau,ii cBiTNa,
BUKOPMUCTAHHA NiHiMyaTmx

CNEeKTpiB, CNeKTpanbHUI aHanis;
NPUHUMN  Aii  BUMIPIOBANbHUX
npunagis Ta TeXHIYHUX

3a/7IeXKHICTb  nepiogy  BIACHMUX
KO/IMBaHb Big, napameTpis
CUCTEMU; 3aKOH  30eperKeHHs

eHeprii B KO/IMBa/IbHOMY MPOLLEC;
FApPMOHIYHI KOJIMBAHHA, O0BXUHY
XBWJi;  3aKOHW  FE€OMETPUYHOI
ONTUKK, GOPMYSy TOHKOI NiH3M;
iHTepdepeHuito Ta Andpakuito
cBiTNa; TpaHchopmaTop;

2) 3apadyi Ha aHani3 rpadikis
Hes3aTyxaloumx (rapmoHiyHux) Ta
3aTyXalo4umnxX KOIMBAHb, 3aN1E€XHOCTI
aMnAiTyaM BUMYLLEHUX KOAMBAHbL
Bif 4yacToTH 30BHILHbOI
nepiognyHoi cuau, 306paKeHHA
X044y CBIT/IOBUX MPOMEHIB Ha MEeXi
OBOX  MpPO30pMX  CcepefoBuLL;
306pakeHb, OTPUMAHMUX 3a
[,0NOMOroH NI0CKOro A3epKana Ta
TOHKOI NiH3K;

3) KombiHOBaHi 3agaui, AnA
pO3B’sI3yBaHHA AKMX
BMKOPUCTOBYIOTbCA  MOHATTA i
32aKOHOMIPHOCTI pi3HMX po34inis
di3unKu;

4) 3apauvi, Ak nepepbayatoTb

06pobKy Ta aHania pesynbTaTiB
eKCcnepuMmeHTy, 306pa*KeHWx Ha
¢$0oTO ab0 CXeMaTUYHOMY PUCYHKY;

CKNagatm nnaH BUKOHaHHSA
aocniais Ta €KCNepMMEHTIB,
poboTn 3 BMMIpIOBa/IbHUMU
npuaagamm Ta  NPUCTPOAMM,
(30Kpema, Tinom Ha  HUTL),
reHepaTopoM Ha TpaH3UCTOPI,
TpaHchopMaTopoMm, AxKepenammu
CBiTNa, NJIOCKUM  [O3epKaniom,
NiH3010, npo3opoto

NAI0CKOMNapanesibHoK MAACTUHOLO,
AP PaKLIMHUMM I'PaTKaMK.
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NPUCTPOIB: reHepartop Ha
TpPaH3UCTOPI, reHepaTtop
3MiHHOrO CTpymy,

TpaHcpopmaTop, HAMMPOCTILINIA

pagionpuimau, oKyapy,
¢doToanapar, NPOeKUiNnHWM
anapar, ayna, MiKpocKorn,

CBiT/10BOA, CMEKTPOCKON.

KBAHTOBA ®I3UKA. ENEMEHTU CNELIANIbHOI TEOPII BIAHOCHOCTI

ApuHuunu (noctynatu) Teopii

BigHOCHOCTI EfiHwWTeMHa.
PenatusicTcbKui 3aKOH
[0AaBaHHA LWBMAKOCTEN.

B3aemo3B’A30K macu Ta eHepril.
CeiTnoBi  KBaHTWU. lnortesa
MnaHka. Crana lMnaHKa. KBaHTK
cgiTna (potoHu). PotoedeKkT Ta

eKCnepuMeHTaNbHO
BCTAHOBNEHI MO0  3aKOHM.
PiBHAHHA EViHwTeMHa  anAa
doToedeKTy. 3acTocyBaHHSA
doToedekty B TexHiui. TucK
CBiTNa.

Atom Ta atomHe aapo. [ocnig
Pesepdopaa. AgepHa mogenb
atoma. KBaHTOBi  mocTynatu
bopa. BunpomiHioBaHHA Ta
NOr/IMHAHHA  CBiTAa aTOMOM.
YTBOpEHHSA niHiliyaToro cnekTpa.
Nasep. Cknag Agpa  artoma.
I3oTONMN. EHepria 3B'A3KY
AaTOMHUX Agep. AfepHi peakuii.
Moagin apep ypaHy. AaepHuit
peaKkTop. TepmosaaepHa peaku,is.
PagioakTuBHicTb. Anbda-, 6eTa-,
ramma-BMNPOMiHIOBAHHS.
MeTtoan peectpauii ioHi3yr4oro
BUMNPOMIHIOBAHHSA.

3HaTK, NOACHIOBATU i NPAKTUYHO

3aCTOCOBYBATH:
flevwa i npouecn:  pyx
eNeMeHTapPHNX  YaCTUHOK Y
NPUCKOpPIOBaYyax, BigKpUTTA

CNEeKTpanbHUX NinHin,
pPafioaKTUBHOCTI, izotonu,

BTpaTa MeTaslaMW HeraTUBHOIO
3apagy npu OMNPOMIHEHHI
CBIT/IOM, 3a/Ie}KHIiCTb  eHeprii
$OTOENEKTPOHIB Big 4acTotH
CBiTNa i He3anexHicTb Big Moro
iHT@HCMBHOCTI, andpakuis
$OTOHIB Ta €NEKTPOHIB.
dyHaaMeHTaNbHI pocnign:
A. CtonetoBa; M. Jlebepnesa;
E. Pesepdopaa; A. bekkepens.
OCHOBHIi NOHATTA: KBAHTU CBIT/1a
(poToHuM), dpoToedeKT, YepBOHa
mexxa poTtoedeKTy, TUCK CBiT/Na,
izoTonu, PafioaKTUBHICTD,
anbda- i 6eTa-4acTUHKKM, raMma-
BMMNPOMIHIOBaHHA, KBAHTOBMI
XapaKTep BUNPOMIHIOBAHHA i
NMOrMHAHHA CBiTa aToOMamu,
iHOyKOBaHe BMNPOMIHIOBAHHA,
NPOTOH, HENTPOH, ALEPHI CMAK,
pagioaKTUBHWUIA po3nag, nepios
nisposnaay; eHepria 3B'sA3Ky
aToMHUX Aagep, pedeKkT mac,
eHepreTMYHUn BUXia, AAEPHUX

peakuili, naHuloroBa AnepHa
peakLif, KpMTUYHa maca.
laeanisoBaHi mogaeni:
NnnaHeTapHa Mogenb aToma,
NPOTOHHO-HENTPOHHA MOAENb
aapa.

3aKOHKM, NpuHUMNKU, rinoTesu:
NnocTynaTu Teopii BiAHOCHOCTI,
3aKOH 3B'AI3KYy MiK Macol Ta
eHeprieto, 3aKoHM oToedeKTy,

pOo3ni3HaBaTM NPOABU KBAHTOBMX
ABMLY, i MpoLeciB y Npupoai Ta ix

NpaKkTU4yHe 3aCTOCYBaHHA B
TEXHiWi, 30Kpema dakKTiB, WO
nigTBepaXyoTb BMCHOBKM
cneuianbHOi  Teopii BiAHOCHOCTI;

ABULL, o nigTBEPOXKYIOTH
KOPNYCKYAPHO-XBU/IbOBUI
Ayaniam  B/flacTMBOCTEM  CBIiTAa;
BMKOPUCTaHHA 3aKOHIB
doToedeKkTy B TexHiuj, mertoais
CnocTeperKeHHAa i peecTpauii
MIKPOYaCTUHOK;

33CTOCOBYBATW OCHOBHI MOHATTA Ta
32KOHMU crneujanbHoi Teopii
BiAHOCHOCTi, Teopii doToedekTy,
Teopii 6ygoBu atoma Ta S4pa,
dopmynu ana BM3HAYEHHA
}i3NYHNX BENNYMH Ta iX OANHULD;
MaTeMaTUYHi BUPa3M 3aKOHIB;
PO3pi3HATH: BUAN CreKTpis,
PafioaKTUBHOCTI;

NnopiBHIOBAaTM OCOBAMBOCTI TpekiB
MIKPOYaCTUHOK Yy €NEeKTPUYHOMY i
MarHiTHoOMy nonAx; YTBOPEHHA
Pi3HUX BWAIB CNEKTPiB, 3aranbHi

ocobansocTi npouecis, Lo
BigbyBatoTbCA npu
pagioakTMBHOMY po3nagi Aaaep,

YMOBM BUHUKHEHHS NaHLIOroBoi Ta
TEPMOAAEPHUX PeaKLii; npupoay

anboda-, beTa-, ramma-
BUNPOMIiHIOBaHb;
pobUTU  y3aranbHEHHA  WOAO

B/1IACTUBOCTEN PEYOBMHM Ta NoOAA,
po3B’A3yBaTU:

1) PO3pPaxyHKOBI 3a4aui,
3aCTOCOBYO4HU dYHKUiOHaNbHI
3a71€KHOCTI  MiXK  OCHOBHMMM
di3MYHUMK  BEAMYMHAMK,  Ha:
PeNATUBICTCHKNIM 3aKOH
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PiBHAHHA  EWHWTEeMHa  gns
doToedekTy, KBaHTOBI
nocrynatu bopa, 36eperkeHHs
UMCNA HYKNOHIB | 3apsagy B
AfepHUX peaku,isx, 3aKOH
pafioakTMBHOIO po3naay,
rinotesa MnaHKa.

Teopii: ocHoBM creuianbHOi
Teopii BiAHOCHOCTI, Teopii
boToedekTy, KOPMYCKYAAPHO-
XBUMNbOBMI  Ayaniam,  Teopii
6yn0BM aToma Ta agpa.
MpakTnyHe 3acTocyBaHHA
TEeOopPeTUUYHOro marepiany:
3aCTOCYBaHHA doToedeKTy,
6ynoBa i BAAaCTMBOCTI aTOMHMX
Anep, MNOACHEHHA  NiHINYaTuX
CMeKTpiB BUMNPOMIHIOBAHHA Ta
NOrNMHAHHA, 3aCTOCYBaHHA
nasepis, AdepHa eHepreTuka,
NPUHUMA  Ai1  BUMIPIOBANbHUX
npunagis Ta TeXHIYHUX
NPUCTPOIB: doToenemenr,
npucrtpois  gAaA peecTpauii
3apAAKEeHUX YaCTUHOK, nasep,
AOEPHUI peakTop.

AoAaBaHHA LBUAKOCTEN,
3acTocyBaHHA Gopmyn 38’A3KY MixK
Macoto, iMNyNbCOM Ta €EHepri€to;
3aCTOCYBAHHA KBaHTOBMX
noctynatis bopa po npouecis
BMMPOMIHIOBAHHA Ta MOMIMHAHHA
eHeprii aTomMoMm; 3aCTOCyBaHHA
PiBHAHHA EliHWTelMHa ana
doToedeKkTy, CkNafaHHA PiBHAHL
AOEPHUX  peaKkLUih Ha  OCHOBI
3aKOHiB 36epeKeHHA; PO3paxyHOK
aedekty Mmac, eHeprii 3B’A3Ky
aTOMHUX A4ep, €EHepreTMYHoro
BUXxoay AnepPHUX peakLuii;
3aCTOCYyBaHHA 3aKOHIB
36epeKeHHs iMnynbcy Ta eHeprii
0,0 ONK1Cy 3iTKHEHb MiKPOYaCTUHOK;
3aCTOCYBaHHA 3aKOHY
pafioaKTUBHOIO posnaay,
BM3HaYeHHA nepioay nisposnaay;
2) 3apadi Ha aHani3 rpadikis 3miHK
KiNbKOCTI pafioakTMBHUX Agep i3
yacom, CXeMW  eHepreTUYHUX
PiBHIB ANA MOACHEHHA MOM/IMHAHHA
Ta BUNPOMIHIOBAHHA CBITNQ;

3) KombiHOBaHi 3apgaui, AnA
po3B’A3yBaHHA AKMX
BMKOPUCTOBYIOTbCA  MOHATTA i
32aKOHOMIPHOCTI Pi3HMX po34inis
disnkuy;

4) 3apauvi, Ak nepepbayatoTb
06pobieHHA Ta aHani3 pesybTaTiB
eKCNnepuMeHTy, 300paKeHMx Ha
$0oTO ab0 CXxeMaTUUYHOMY PUCYHKY,
30Kpema WOoAO  BW3HAYEHHA
XapaKTepPUCTUK enemeHTapHuX
YaCTUHOK abo anep 3a
$oTo3HIMKamM ix TpekiB (30Kpema
B MarHiTHomy noni);

CKNnagatu nnaH BMKOHAHHA
aocniais Ta E€KCNepMMEHTIB,
pobotm 3 BMMIiptOBASIbHUMM
npunagamm Ta  NPUCTPOAMM,
30Kpema poToenemMeHTa.
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2. CIIMCOK peKOMEH/10BaHOI JIiTepaTypH:

bap’sixrap B., boxunosa ®., [Josruii C. Kiproxina O. ®i3uka: niapyd. s 8 K.
3aKJI. 3arajl. cepe. ocBiTH/ 3a penl. bap’sixtapa B. I'., Jlosroro C. O. — XapkiB : Buna-
BO «Panok», 2016. — 240 c.

bap’sixrap B., losruit C., boxxunosa @., Kiproxina O. ®di3uka: migpyd. ans 9 xi.
3aKJ1. 3arai. cepell. ocBitH/ 3a pen. bap’sixtapa B. I'., loBroro C. O. — Xapkis: Bun-
BO «Panok», 2017. — 272 c.

Bbymok I'.®., Benrep €.®. Kypc gizuku. Ontuka. di3uka aroma i siaepHa disuka. -
Kwuis.: JIuOiae. — 2002. — 311 c.

Bbymok I'.®., Benrep €.@0. Kypc ¢i3uku. @i3uyHi 0cHOBH MeXaHIKU. MonekyspHa
¢i13uka Ta repmoanHamiku. — K.: Buma mkona, 2002. — 375 c.

Iensdprar M.I. dizuka g 10 kiacy 3aknajiB 3arajibHOI CEpPeIHBOT OCBITH
(nmpodiIbHUN piBEHBb, 32 HABYAJIBHOIO MPOTPAMOI0 aBTOPCHKOTO KOJIEKTUBY IIij
kepiBHuLTBOM JlokTeBa B. M.). — X.: Panok, 2018. — 272 c.

Hocminauibki 3anadi 3 ¢pizuku / FO.M. INanatiok, A.B. Pubanko, B.I. Tumyk. — X.:
Bun. rpyna «OcnHoBay, 2017. — 160 c.

3acekina T.M., 3acekin J[.O. ®i3uka: miapyd. ajis 7-TO KJI. 3arajibHOOCBIT. HaBY.
3aki. — KuiB : CBitnua, 2015. — 224 c.

3acekina T.M., 3acekin J[.O. ®i3uka: miapyd. ajisg 8-To KII. 3araJbHOOCBIT. HABY.
3aki. — Kuis: Opion, 2021. — 225 c.

3acekina T.M., 3acekin J[.O. ®i3uka: miapyd. misg 9-ro KiI. 3arajibHOOCBIT. HABY.
3aki. — Kuis: Opion, 2017. — 272 c.

3acexina T.M., 3acekin JI.0. ®izuka mis 10 kinacy 3akiajiB 3arajibHOi cepeaHbOT
ocBiTH (TpodIBLHUN PiBEHB, 32 HABYAIHHOIO MTPOTPAMOI0 aBTOPCHKOTO KOJEKTHBY
nig kepiBaunrBoM JlokteBa B.M.). — K.: Opion, 2018. — 304 c.

3acexina T.M., 3acekin [.O. ®i3uka i actpoHomis ais 10 kiacy 3akiajiB 3arajbHO1
cepeaHboi ocBiTH (NMPOGUIBHHUI PiBEHb, 32 HABYAIBHOIO MPOTPaMOI0 aBTOPCHKOTO
KosiekTuBY mia kepiBauTBoM Jlsmenka O.1.). — K.: Opion, 2018. — 304 c.
3acexina T.M., 3acexin [1.0. ®izuka mis 11 kimacy 3akiajiB 3arajJbHO1 CepeIHbOT
oCBITH (TpOoLIBHUI PIBEHb, 3a HABUAJIHHOIO MPOTPAMOIO aBTOPCHKOTO KOJIEKTHBY
mig kepiBauTBoM JlokteBa B.M.). — K.: Opion, 2019. — 304 c.

3acekina T.M., 3acekin J[.O. ®izuka 1 actpoHomis 11 xmac. Iligpyunuk
(mpodinkHUN piBEHBb, 32 HABYAIHHOIO MPOTPAMOIO aBTOPCHKOTO KOJEKTHUBY TIiJ
kepiBHANTBOM O. . JIssmenka). [limpyunuk mms 11 kimacy 3akimafiB 3araibHOT
cepenuboi ocBitH, TOB «YxkpaiHcekuii ocBiTssHChKUHM 1eHTp «Opion», 2019. —
272 c.

[Tictyn I1.®., Jlo6poBonbehkuii B.B., Honuk I1.I. ®i3uka: minpydauk nias 8 KiI.
3araJbHOOCBITH. HaBY. 3aki. TepHominb: HaBuansna kaura — borman, 2016. 208 c.
Cupotiok B. JI. ®izuka : miapyd. ayis §-To KiI. 3aTalbHOOCBIT. HaB4. 3aki. / B. 1.
Cuportiok. — Kuis: I'enesa, 2016. — 192 c. : 1.

Cupotiok B. [I. ®i3uka: nigpyd. ajist 9-ro Ki. 3arajibHOOCBIT. HaBY. 3aki./ B. JI.
Cuportiok. — KuiB : I'enesa, 2017. — 248 c.: 1.
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Cupotiok, B. JI. ®iduka (piBeHb CTaHIApPTy, 3a HABYAIBHOIO MPOTrPaMolo
aBTOPCHKOr0 KOJIEKTUBY M KepiBHULTBOM Jlsmenka O. I.): mizpyunuk ang 10
KJIacy 3aKJIaJliB 3araibHOi cepeaboi ocBiTH / B. JI. Cupotiok. — Kuis : I'enesa, 2018.
— 256 c¢.

Cupotiok, B. JI. ®iduka (piBeHb CTaHIApPTy, 3a HABYAIBHOIO MPOTrPaMoOI0
aBTOPCHKOT0 KOJIEKTUBY M KepiBHULTBOM Jlsmenka O. 1.): minpyunuk ang 11
KJIaCy 3aKJaJiB 3arajibHoi cepenHboi ocBit / B. CupoTiok, 0. MipourHiueHko —
KwuiB : I'enesa, 2019. — 368 c.

di3uka (piBEHb CTaHIAPTY, 32 HABYAIBHOI MPOTPAMOI0 aBTOPCHKOTO KOJICKTHUBY
nijg kepiBHULITBOM JlokTeBa B.M.): miapyuH. nis 10 ki1. 3aki. 3araj. cepesl. OCcBITH/
bap’sixrap B.I'., Hosruit C.O., boxunosa ®.f., Kiptoxina O.0. — Xapkis:
BUJIaBHUIITBO “Panok”, 2018. — 272 c.

di3zuka (piBEHb CTaHAAPTY, 32 HABUAJIBHOIO MPOTPaAMard aBTOPCHKOTO KOJICKTHBY
i kepiBHUIITBOM JlokTeBa B.M.): miapyun. mist 11 ki1, 3aki1. 3araji. cepea. ocBiTh/
bap’sixrap B.I'., Hosruit C.O., boxunosa ®.f., Kiptoxina O.0. — Xapkis:
BUJIaBHUIITBO “Panok”, 2019. — 272 c.

®izuka 7 Kjac: MIAPYYHUK 3 (PI3UKK 7 Kiac IJsl 3arajJbHOOCBITHIX HaBYAJIbHUX
3axnani/ bap’sxrap B.I'., Josruii C.O., boxxunosa @.5. — Xapkis: Panok. 2020. —
256 c.

®izuka 7 knac — boiiko MLIL. Iligpyunuk 3 ¢i3uku 7 Kjac Ijis 3araibHOOCBITHIX
HaBYaJIbHUX 3aKianis. 2015 — 2&88c.

®izuka 7 knac — [lictyd I1. @. — HaBuaneHa kuura [ligpyunuk 3 dizuku 7 kiiac mis
3araJibHOOCBITHIX HaBUaJbHUX 3aKianaiB. — borman 2015 — 262c.

®izuka 7 knac - Cupotrok B.JI. Ilinpyynuk 3 ¢izuku 7 Kinac s 3araibHOOCBITHIX
HaBYAJIBHUX 3aKiaqiB. — [‘enes3a. 2015 — 282c¢.

dizuka. 7-9 kiacu. HaBuangpHa mporpama 3arajlbHOOCBITHIX HaBUAJIbHUX 3aKJIA/IiB.
URL: https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-
programi/navchalni-programi-5-9-klas.

®izuka 10-11 (piBeHb cTaHmapTy Ta MpodinbHUN PIBEHB), ABTOPCHKOTO KOJIEKTUBY
HarionanpHoi akamemii Hayk Ykpainwm ming kepiBHUITBOM JlokteBa B.M. URL:
https://mon.gov.ua/storage/app/media/zagalna%20serednya/programy-10-11-
klas/2018-2019/fizika-10-11-avtorskij-kolektiv-pid-kerivnicztvom-lokteva-vm.pdf
®izuka 1 actpoHomiss 10-11 (piBeHb crTaHmapty Ta Tpo]iUIbHHUI pPiBEHB),
aBTOPCHKOTO KOJEKTUBY HarioHanbHOI akageMii Hayk YKpaiHu mij KepiBHUIITBOM
JIamenka O.L URL: https://mon.gov.ua/ua/osvita/zagalna-serednya-
osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
®dizuka.Kommnnekcne Bupanns/ M. Anpomuua, I'. bormanosa, ®. BboxuHOBa,
JI. Kupuk, FO. Coxonosuu. — Kuis: Jlirepa JIT, 2022. — 400 c.

dizuka. KoMrmekcHa miaroToBKa /10 30BHINTHBOTO HE3aJIEKHOTO otiHtoBaHHS 2023/
Vknan.: H. Crpyx, B. Mamok, C. Octran’tok. — Tepuonuib: IligpydyHuku i
nocionuku, 2022. — 496 c.

®i3uka. 9 kinac. 36ipHuk 3anau/ ['ensdrar [.M., Henames 1.1O. — Xapki: Panok. —
2017.- 176 c.



https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-5-9-klas.
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-5-9-klas.
https://mon.gov.ua/storage/app/media/zagalna%20serednya/programy-10-11-klas/2018-2019/fizika-10-11-avtorskij-kolektiv-pid-kerivnicztvom-lokteva-vm.pdf
https://mon.gov.ua/storage/app/media/zagalna%20serednya/programy-10-11-klas/2018-2019/fizika-10-11-avtorskij-kolektiv-pid-kerivnicztvom-lokteva-vm.pdf
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
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®i3uka. 10 knac. Piens crangapry. [IpodinpHuii piBeHs. 30ipHuUK 3ana4/ I'enbgrat
[.M., Henames L.}1O. — Xapkis: Panok, 2020. — 176 c.

®i3uka. 11 knac. Piens crangapry. [IpodunbHuii piBeHs. 30ipHuK 3aaa4/ I'enbgrat
[.M., Henames [.}1O. — XapkiB: Panok, 2019. — 176 c.

Myt M.1., Maptuntok M.T., biaronapenko JL.IO. ®@i3uka [TekcT] : miapyyHuK s
8 Kiacy 3arajJbHOOCBITHIX HaBuajgbHuX 3aknanis /M.I. [yrt, M.T., MaptuHioxk,
JL.YO. bnarogapenxo — Kuis, «Ilepyn», 2016. — 73 c.

Myt M.I., Maptuntok M.T., bnarogapenko JI.YO. ®izuka : 7 k. :Iligpyy. dus 9 ki
3araibHOOCBIT. HaBY. 3aki../[llyt M.1., Maptuntok M.T., brarogapenko JL.IO. — K.:
Ipminb: «Ilepyn», 2014. 256 c.
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Kpurepii oliHlOBaHHSI BCTYIHOr0 BUNIPOOYBaHHs (cniBOecian) 3 dizuku

ban Ouinka KpuTepii

AOITypi€HT Ma€ CUCTEMHI 3HAHHS, BUSBJISIE 311I0HOCTI 10 MPUHHATTS PillieHb, yMi€
aHaTI3yBaTU MPHUPOHI SBHIA I POOUTH BIANOBIIHI BUCHOBKHU W y3araJibHEHHs,
yMi€ 3HaXOAWUTH ¥ aHali3yBaTH JOJATKOBY iHpopMalilo. AGITYpieHT caMOCTilHO
PO3B'A3y€e KOMOIHOBaH1 THIIOBI 3a/1a4i CTAaHAAPTHUM a00 OpUTIHAJIBHUM CIIOCOOOM,
PO3B'I3y€ HECTaHAAPTHI 3a1a4i

AOiTypieHT Ha BUCOKOMY piBHi OllaHYBaB MPOrPaMOBHiA MaTepiall, CAMOCTIHHO, Yy
MeXaxX YHHHOI TIpOrpaMH, OI[IHIOE PI3HOMaHiTHI sBWIA, (akKTH, Teopii,
187 PexoMeHI0BaHO (BUKOPHCTOBYE 3/100YTi 3HAHHS 1 BMIHHS B HECTAHIAPTHUX CHTYaIlisIX, TIOTIHOIIOE
HaOyTi 3HaHHI. AOITYpIEHT CaMOCTIHO pO3B'A3y€ THUIIOBI 3ajadi CTaHAAPTHUM
croco0oM, Po3B'sI3ye HECTaHIAPTHI 3a/adi.

AOITYpi€HT BUIBHO BOJIO/II€ BUBUCHHUM MaTEPiajioM, YMiJI0 BUKOPHUCTOBYE HAYKOBY
TEPMIHOJIOTiI0, BMI€ ONpaIbOBYBATH HAYKOBY IH(OPMAIIiIO: 3HAXOIUTH HOBI
174 (akTu, ABUIIA, i1€i, CAMOCTIHO BUKOPHUCTOBYBATH X BIAMOBIIHO 0 MOCTAaBIECHOT
- MeTH. AOITYpIEHT CaMOCTIIHO PO3B'A3y€ THUITOBI 3a1a4i CTAHIAPTHUM CIIOCOOOM.

AOGITypieHT BUILHO Ta OIIEPATHBHO BOJIO/i€ BUBUCHUM MaTepiajioM y CTaHIAPTHHUX
CHUTYAIliSIX, HABOAWUTH TPHUKIIATHA HOrO MPAKTHYHOTO 3aCTOCYBAaHHS Ta apryMEHTH
Ha TIATBEP/DKCHHS BJIACHUX ITYMOK. AOGITYpi€HT CaMOCTIHHO pO3B'SI3y€ THITOBI
3a7adi ¥ BUKOHYE BIIpaBU 3 ONHIEI TeMH, OOTPYHTOBYIOUH OOpaHHUi Crocio
161 PO3B'SI3KY.

AOITypieHT yMi€ TIOSCHIOBATH SIBHUINA, aHAJI3yBaTH, y3arajibHIOBaTH 3HAHHS,
CHUCTEMAaTU3YBATH iX, 31 CTOPOHHBOIO JOITOMOTOI0 (€K3aMeHaTopa, OIMHOKIACHUKIB
TOIIO) POOWTH BHCHOBKH. AOITYpi€HT pO3B'SI3y€ THIIOBI IpocTi 3amadi (3a
148 PexoMeHI0BAHO |3pa3KoM), BHSBIISE 3IAaTHICTH OOTPYHTYBATH ACSKI JIOTiUHI KPOKH 3 JOIOMOTOIO
- ek3aMeHaTopa. AOITYpiEHT CaMOCTIHHO PO3B'sA3y€ THUIIOBI 3a7a9i i BHKOHYE BITPaBH
3 OJIHI€T TEMHU.

AOITYpieHT MOXE TOSCHIOBATH SBHINA, BHIIPABIATH JOMYIIEHI HETOYHOCTI,
BHSIBJISIE 3HAHHS 1 PO3YMIHHS OCHOBHHX ITOJIOKEHBb (3aKOHIB, MOHATH, (hopMy,

135 Teopiit). AGITYpi€HT caMOCTIHHO pO3B'SI3y€e TUIIOBI 3a/1a4i.
AOGitypieHTa MOXKe 31 CTOPOHHBOIO JIOTIOMOT OF0
MTOSICHIOBATH SBUINA, BUMIPABISATH JOMYIIEHI HETOYHOCTI (BJIACHI, iHIIUX YYHIB),
12 BUSBIISIE €IEMEHTapHI 3HAHHS OCHOBHHX IIOJIOKEHb (3aKOHIB, MOHATH, (HOpMYII).

Po3B's3yBaTu 3a/1a4i 3 JOOMOT OO €K3aMEHATOpa JIUIIIE HA BiITBOPEHHS OCHOBHUX
(hopmyn; 3iiiCHIOE HAWTIPOCTII MaTeMaTHYHI fii.
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AOITypi€HT omHCye SBUIIA, BIATBOPIOE 3HAUHY YAaCTHHY HABYAJILHOTO MaTepiainy,
3HA€ ONWHMHII BUMIPIOBAHHS OKpeMHX (PI3MYHHMX UM aCTPOHOMIUYHUX BEIUYUH 1
dbopMynmn 3 TeMH, IO BHBYAETHCS, PO3B'A3yBaTH 3a7adi 3 JOINOMOIOIO
eK3aMeHaTOopa JIMIIE Ha BIATBOPEHHS OCHOBHUX (OpMYII.

AOITYypi€eHT 3 JOIIOMOTrOI0 €K3aMEHATOpa OMKCYE sBUIIA, Oe3 MOSCHEHh HAaBOJIUTh
NPUKJIAIU, 0 TPYHTYIOThCS Ha HOro BIACHHX CIIOCTEPSKCHHSX YM Marepiaii
HiIpyYHUKA, POMOBIISIX YUUTEIS TOLIO

He
PEKOMEH/I0BAHO

AOITYpi€eHT 3 JOMIOMOT'0I0 €K3aMEHATOPa 3B’ 513K0 OMKCYE SBUIIE 00 HOro YaCTHHU
0e3 TOSICHEHb BITOBIIHUX MPUYMH, Ha3uBae (Hi3WYHI UM aCTPOHOMIUHI SIBUIIA,
po3pi3Hsie OyKBEHI MO3HAUCHHST OKPEMUX (DI3MYHHUX YK ACTPOHOMIYHUX BEITHYHH.

AOiTypieHT ONMCy€e MPUPOJIHI SIBUILA HA OCHOBI CBOTO TOMEPEAHLOTO JOCBINY, 3
JIOTIOMOTOI0 €K3aMEeHaTopa BIIMOBIIA€ HA TMTAHHSL, IO MOTPEOYIOTH OJHOCIIBHOT
BIJIOBI/I.

AOITypieHT BOJIOJI€ HABYAILHMUM MAaTepialoM Ha PIiBHI PO3II3HABAHHS SIBHII]
MIPUPOIH, 3 JTOTIOMOTOI0 €K3aMeHaTopa BIAMOBIa€ HA MMUTAHHS, 10 MOTPEOYIOTH
BIAIIOBIAl «TaK» 4M «HI»
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