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[TOACHIOBAJIBHA 3AIINCKA
Meroto nporpamu € mepeBipka 3HaHb 3 ¢G13uKkd. [luTanHs mporpamMu IarOTh
MO>KJIMBICTh BUSIBUTH:
pIBEHb 3aCBOEHHSI BCTYITHUKAMH OCHOBHUX 3aKOHIB KJIACHMYHOI Ta Cy4acHOI
b13uKwy;
pIBEHb BOJIOJIHHS METOAMKOI HaBYaHHS (I3UMKKM B 3aKjajax 3arajbHOi
CEpeIHbOI OCBITH;
piBEHBb BOJIOJIIHHSA CyYaCHUMH IEJAroriyHMMU TEXHOJIOTISIMH Ta METOJaMU
HAyKOBO-TIEIarOTIYHUX JTOCTIIKCHB;
pO3yMiHHA (I3UYHUX TEOpid Ta MEX IX 3aCTOCyBaHHS, 3HaHHSA 1CTOPIii
PO3BUTKY (PI3UYHOT HAYKH;
3HAHHS OCHOBHUX (DI3MYHHMX BEJTUYHH Ta CITIBBITHOIICHDh M)XK HUMH,
BMIHHS 3aCTOCOBYBaTH TE€OPETUYHI 3HAHHS ISl MOSICHEHHS (PI3UYHUX SBHILL
Ta PO3B’SI3aHHS KOHKPETHUX 3aBJaHb.
[Iporpama 0XOIUTIOE BC1 OCHOBHI pO3IUIu (Di3UKH B 00CS31 MpOrpaMu piBHS
BUIIOT OCBITH Marictpa 31 criemianbHocTi 014 Cepennst ocBita (dizuka).
Ha ocHOBiI 11i€1 mporpamu CKJIaJ€HO TECTH JUIsl OI[IHIOBaHHS 3HaHb
a0ITypi€HTIB, SIKI BCTYNMAaTUMYTh Ha HaBuYaHHA g 3100yTTs «JlokTopa dinocodii
(PhD)» ranysi 3aanb 01 Ocgita crieriiasibHicTi 014 Cepennst ocBita (dDi3uka).

TEMATHUYHUHN 3MICT OCBITHIX KOMITOHEHTIB

Metoauka HaBYaHHA (Pi3MKH B 3aKJ1aJaX 3arajibHOI cepeIHbOl OCBITH

[Ipenmer, 3aBHaHHs Ta CTPYKTypa METOJUKHM HaBYaHHS (I3MKM B 3aKjiajax 3arajibHoOl
cepelHboi ocBITH. AKTyanbH1 npodiaemu MH® Ha cyyacHOMY eTani po3BUTKY (PI3UYHOI OCBITH
B 3aKJIaJlaX 3arajbHoi CepeIHbOI OCBITH YKpaiHH.

MeToau HayKOBO-TIENAroriyHOrO gochipkeHHs. Etanm  gocmimkenHs. AnHamiz 1
0(QOPMIICHHS PE3YJIBTATIB TOCIIHKCHHS.

IcTopist po3BUTKY METOAMKY HaBYaHHS (Pi3ukH B YKpaiHi.

Crangapt ¢i3M9HOT OCBITH B CYYaCHIH IITKOJTI.

di3uKa sIK HaBUAIBHHUN TIpeaMeT. AHaITI3 MOKIUBUAX CUCTEM MOOYIOBHU MIKITFHOTO KypCy
(13uKH.

Mera i 3aBgaHHs HaB4aHHA (Pi3uKH (CTapUIO Ta OCHOBHOT IIKOJIH).

3MICT 1 CTPYKTypa Kypcy (i3UKH B 3aKjIaJiax 3arajbHOI cepeHbOi OCBITU. | eHeparizairis
HIKUIBHOTO Kypey (izuku. DyHaameHTanbH1 (Bi3uyHI Teopii SK OCHOBAa IIKUIBHOTO KYypCy
(i3uKy.

B3aeMo3B’ 5130k HaBuaHHS (PI3UKHU Ta IHIIMX MPEAMETIB. IHTErpoBaHi KypcH.

Cuctema AMIAKTUYHUX MPUHLMIIB Ta 1X peaizalis B Ipolreci HaBYaHHS (i3UKH.

Etanu mi3HanHsS (I3UYHUX SBUIN. Y3arajabHIOBaIbHI IUJIAHU O CIOCTEPEKEHb,
EKCIIEPUMEHTIB, (PI3NYHUX TTOHSITH, BETUYHH, 3aKOHIB, TEOPii, TPAKTUIHUX BUKOPHUCTAHb.

®opmyBaHHS PI3UYHUX MOHATH Y MIKUIBHOMY Kypci (Pi3UKH.

MeTtoau HaBYaHHS (PI3UKH Ta iX KiIacu]ikaris.

AKTHBI3allis MI3HABAIBHOI AISUNIBHOCTI Ha yporli (izuku. [Ipobiemue HaByanHs (Pi3uku B
mkoJii. JleMoHcTpaniiiHuii MpoOJIeMHHI eKCTIEPUMEHT.

HaBuanbHmii eKCIEpUMEHT y MIKITbHOMY Kypci (izuku. KoM’ roTepHi JeMoHCTparlii.



Bumn 3amau 3 ¢izukm Ta ix kmacudikaris. Metomu po3B’sS3yBaHHS, aITOPUTMIYHI
npuiioMu po3B’si3yBaHHs Gi3nyHUX 3a1a4. EkcriepuMenTanbHi 3a/1a41, pi3HOPIBHEBI 3a/1a4i.

Knacudikamis ypokiB 3 ¢izuku Ta ix crpykrypa. Cuctema ypokiB 3 (izuku. Bumoru no
Cy4acHOTO YPOKY (i3HKH.

Ypokrn KOHTpPOJIIO 3HaHb. 12-0anmpbHa CHUCTEMa OIIHIOBaHHS 3HaHb. |eMaTHYHE
OIIIHIOBAHHS 3HaHb. 30BHIIIHE HE3AJIC)KHE OILIHIOBAHHS Ta IMIFOTOBKA YYHIB JI0 HHOTO.

Hudepenmiamis HaB4aHHS, npodisbHa Ta piBHeBa audepeHIiais HaBYaHHS (Di3UKH.
dakynpTaTUBHI KypcH 3 (i3UKHU B 3aKJIa/1aX 3arajbHOI CepeIHbOI OCBITH.

Texnousorii HaB4aHHs (Pi3UKHM B Cy4acHiil KoM Ta iX aHani3. [HpopmariiiHi TeXHOMOT1T
HaBYaHHS (I3UKH.

ITo3aknacHa pobota 3 (i3uku, i ocodnuBocti Ta Gopmu. PizuyHi Bewopu. Omimmiaau.
Exckypcii 3 dizuku.

Po3kputTTs mpUpOIHUYO-HAYKOBOI KAPTHUHH CBITY 1 PO3BUTOK HAYKOBOTO CBITOTJISITY
YYHIB.

Cucrema nmuaakTHIHUX 3ac00iB 3 (Pi3UKM Ta iX KOMIUIEKCHE BUKOPHCTAHHS Ha YpOKax.
Texniuni 3acoou HaBYaHHs (i3uku. [HPopMaliitHO-KOMYHIKalIHI 3ac001 HaBYaHHS (13UKH.

Ob6nagHaHHs KaOlHETY (I3UKH.

CamocriitHa poOoTa y4HIB IpY BUBYEHHI (PI3UKHU Ta 1i POJIb HA Cy4aCHOMY €Talll pO3BUTKY
HIKIJIbHOT OCBITH.

IIcuxomnoro-nenaroriaai 0coOMMBOCTI HaBYaHHS (DI3UKKA B OCHOBHIW IIKOJII Ta B CTapIIii
TIKOJII.

[InanyBanns pobotu Buntens (izuku. Kanennapue, TeMatnyHe 1 MOypOYHE TUTAHYBAHHS.
[TinroroBka mo ypoky. CamoaHnamni3 Ta aHajii3 ypoky. HaykoBa opranizaimisi mpaii BUHATEIS
¢i3uku.

MeToanka HaBYAHHS KOHKPETHHUX TeM Kypcy Qi3uKM B 3aK/IaJaX
3arajibHOI cepeaHbOI OCBITH

VYpok y3araJlbHeHHs 1 cUCTeMaTH3allli 3HaHb 3 TeMHU «by10Ba peyOBUHIY.

VYpok BUBYEHHS HOBOrO MaTepialy 3 BHKOPUCTAaHHSIM MPOOJIEMHOIO0 METOAY 3 TEeMHU
«BuroBxyBanabHa cuiiay.

Ypok y3arampHeHHS 1 cucTemMaTH3amii 3HaHb 3 TemH «TerioBi sBUINA, SKi
CYNPOBOJIKYIOTh arperaTHi IEPETBOPCHHS PEYOBHHI.

KoMm06iHoBaHMi1 ypoK: BUBUEHHS HOBOTO MaTepiayly 1 aJrOpUTM pPO3B 3Ky 3a71a4 3 TEMHU
«PiBHSIHHS TETUIOBOTO OaaHCY.

YpoKk ynoCKOHaJIGHHs 3HaHb Ta HAOYTTS MPAKTUYHUX YMiHb 1 HABUYOK: PO3B’SI3yBaHHS
3ajau 3 TeMu «llocnigoBHe, napanenbHe 1 3MIIIaHe 3’ €JHAHHS POBIIHUKIBY.

VYpok y3araJibHeHHS 1 CUCTEMaTH3allli 3HaHb 3 po3AlTy «Di3UKa aTOMHOTO SIpay.

®opmMyBaHHS OCHOBHUX MOHATh KIHEMAaTUKH MPSMOJIIHIHHOTO PIBHOIIPUCKOPEHOTO PyXY.

®opmyBaHHS OCHOBHUX IMOHSATh KIHEMAaTUKHU PIBHOMIPHOTO Ta PIBHOIPHUCKOPEHOTO PyXy
0 KOJTy.

Meroarka BUBYEHHS 3aKOHIB HproTOHA.

Metonuka BUBYEHHS TeM: «3akoH BcecBITHBOTO TSOKIHHS, CWiia TsOKiHHS», «Cuia
PYXHOCTI, 3akoH ['ykay», «Bara Tina», «Cuna teptsa».

YpoKk yIOCKOHaJIeHHS 3HAaHb Ta HAOYTTA MPAKTUYHUX YMiHb 1 HABUYOK: AJITOPUTM
PO3B’S3KY 3a/1au 3 TMHAMIKU Ha PyX Tij1a Mij 1€ 6araTboxX CUJl.

HeineprmianbHi cucTeMu BIUIIKY: METOJMKA TMOSCHEHHS TEOPETHYHOIO Matepiaiy 1
PO3B’A3yBaHHs 3a4au.



Metoarka BUBYEHHS OCHOBHHX IOHATh TeMH «J/lMHaMika 0OEpTOBOTO pyXy TBEPAOTO
tutay; 10 kiac.

Meronvka BuBueHHs TeM: «PoboTa cunm TsokiHHs. [loTeHIianpHa eHepris B3aeMoJIii Tiia
3 3emuneron; «Pobota cunm npyxHocTi. [loTeHniansHa eHepris 1eOpMOBaHOTrO TiIa»; «3aKOH
30epeKeHHS MOBHOT MEXaHIYHOI €HEPTii».

Metoarka BUBUEHHS TEMU «3aKOH 30€pEXKEHHS IMITYIbCY.

Mertoauka BUBUYEHHS TeM «MOMEHT IMIyJbCy. 3aKOH 30€peKeHHS MOMEHTY IMITYJIbCY»
Ta «KiHeTr4Ha eHepris Tina, SKe 00epTaAETHCS.

MeTouka BUBUCHHS PEJIATUBICTCHKOI MEXaHIKM B yMOBax podiibHOT nudepeHtIriarii.

Mertoauka BuB4YeHHs TeMU «lneanbHuil ra3. OCHOBHE PiBHSHHS MOJICKYJISIPHOKIHETUYHOT
Teopii 11€aTbHOTO Ta3y».

dopmyBaHHS MOHATTS PO TEMIEPATYPY.

MeTtoauka BuBueHHS TeMu «PiBHSHHS CTaHy ieaibHOTO Ta3y. [3omporecuy.

MeTtonuka BuBueHHs TeM «[loBepxHeBHil HATAT piguHNY, «KanispHi sBHUIIAY.

Komb6inoBanmii ypok Ha TemMy «3acTOCYBaHHS TEpIIOTO 3aKOHY TEPMOAMHAMIKU O
130MPOIIECIBY.

Meroauka BuB4eHHs TeMu «TemnoBi mammnu. [neansauit ukn Kapraoy.

@dopmyBaHHS HOHATH EJIEKTPUYHMM  3apsij, €JNeKTPUYHE I[0Je, HAINpY>KEHICTh
€JIEKTPUYHOTO TIOJISL.

Metonuka BuBueHHS Temu «Pobora enextpuunoro mois». DopmMyBaHHS TOHATH
MOTEHITiaj, PI3HUILI MTOTSHITIAIB, eJICKTPUIHA HAIpyTa.

VYpok y3araqbHEHHS 1 CHCTEMAaTH3allii 3HaHb 3 PO3AUTY «EIEKTPUYHUI CTPYM y PI3HHUX
CEPEIOBUIIIAX.

Meroavka BuB4eHHs TeMu «Cuina AMiepa Ta ii BAKOPUCTAHHS».

VYpok BuBuUEHHs HOBOro wmarepiany 3 Temu «Cuna JlopeHma» 3 BHUKOPUCTAHHSIM
npoOJIEMHOTO HaBYAaHHS.

SBumie eIeKTPOMAarHiTHOI 1HAYKIT — YypOK BHBYEHHS HOBOI'O MaTepially, OCHOBHI
JIEMOHCTpAIIil 3 TEMH.

MeTtoauka BUBUCHHS TeMU «BUTbHI €€KTPOMAarHiTHI KOJIMBAHHS.

MeTtoauka morauoIeHOr0 BUBYCHHSI 3aKOHIB 3MIHHOTO EIEKTPUYHOTO CTPYMY.

MeTtoauka BUBYCHHS TeMU «EJeKTpOMarHiTHI XBHII1».

MeTtoauka morandIeHOT0 BUBYCHHSI TEOMETPUYHOIT OTITUKH.

3MicT 1 METOJMKa BUBYEHHS XBHJIBOBOI ONTHUKM B LIKIIBHOMY Kypci (izuku. OCHOBHI
JIEMOHCTpAIIil 3 XBUIIbOBOI ONTHKH.

Metoauka BuBueHHs TeMu «®Pi3uka atoMy. Mozenb aToma BoAHIO B Teopii bopa.

SBuie poroedexTy — ypok BUBYEHHSI HOBOI'O MaTepiajly 3 BUKOPUCTAHHSAM MIPOOIEMHOIO
METO]ly HaBUaHHSI.

KombinoBanwmii ypok Ha Temy «EHepris 3B’ s13Ky. SnepHi cuimy.

MexaHika

1. OcHoBHI TuUNK (yHIAaMEHTAIBHUX B3aeMojiid, B mpupoii. dizuka Sk Hayka Mpo
HANO1JIBII 3arajibH1 3aKOHU HAaUMIPOCTIHNX (HOpM PyxXy Marepii.

2. Kinemaruka matepianbHoi Touku. KiHemaTuka TBeproro Tuta. [HepuianbHi cuctemu
Biguiky. IleperBopennss koopaunat lamines. Ilpunnun BimHocHocTti [anines. Knacuunuit
3aKOH JOJaBaHHA IIBUIKOCTEM.

3. OcHOBHI 3aKOHM JWHAMIKKM MartepianbHOi Touyku. Cmia, maca. 3akoHu HproToHa,
rpaHuIli iX 3acTocyBaHHs. [[pUHIIAIT TPUYMHHOCTI B KIIACHYHIN MEXaHIIIi.



4. IMmynbc, 3aKOH 30€peKeHHS IMIYJIbCY AJIsi CUCTEMU MaTepialbHUX TOYOK. PyXx meHTpa
Mac cuctemM. Pyx Tin 3MiHHOI Macu: piBHSHHS Memepcekoro, ¢opmyna LlioakoBchKoro.
Bxnan ykpaiHChKHX BUEHUX Y PO3BUTOK KOCMOHABTHKHU.

5. Heinepmianeni cuctemu Bimniky. Cuim iHepHii y CcHUCTEMax, IO PYyXaroTbCs
psSMOITIHINHO 1 o0epTaroThes. [losiBa cuut iHepIii B TEXHIII 1 MPUPOII.

6. lunamika TBepAOro Tija, HEHTp Mac 1 Baru Tina. OOepTaHHs Tila HABKOJIO HEPYXOMOI
oci. MomeHT cuau i iHepuii. OCHOBHE pIBHSHHS OOepTadbHOro pyxy Tina. Po3spaxyHok i
BHU3HAYCHHS MOMEHTY iHEpIIii Tija.

7. MoMeHT iMIyJbCy TBEpAOro Tijia. 3aKOH 30€peXeHHS MOMEHTY IMITyJbCy TBEPAOTO
Tiza. 3B'A30K 3aKOHIB 30€pekKEHHS IMIYJIbCY Ta MOMEHTY IMITYJIbCY 3 OJHOPITHICTIO 1
130TPOTHICTIO MTPOCTOPY.

8. Cunu tepts 1 ix npupoga. Cyxe TepTs, piauHHe TepTs. TepTs KOB3aHHS 1 KOYCHHS.

9. Cunm BCEeCBITHBOTO TSDKIHHS, 3aKOH BCECBITHBOTO TSDKIHHA. 3akoHu Kemepa.
I'paBitamitine moise. Jocmimn Kapenaimra. I[neprHa Tta rpaBiTamiiiHa wmacu. [IpuHDmm
€KBIBAJICHTHOCTI TpaBiTAIliiHUX Ta IHEPTHUX CHIL.

10. TlonaTTs mpo TpaBiTaliliHe LEHTpaJbHE Mojie. Pyx Tida B LEHTpaJIbHOMY TOJI.
Kocwmiuni mBuakocti. Bara 1 HEBaromicrtsb TiJI.

11. YMoBa piBHOBAru Tij, CTyNeHi CBOOOIU.

12. T'igponunamika. CranioHapHU# pyx igeanbHoi piauHu. 3akoB bepuymii. Pyx piaunu
o TpyOax. JlaminapHa i TypOyneHTHa Tedii. B's3kicTh piguHu 1 11 Bu3HaueHHs. [ligiiimaapHa
cuJIa Kpuiia Jiitaka i joooBuit omip. @opmyna KykoBChKOTO.

13. KonuBanus. ['apMoHiuHI KoNMmBaHHA. BinbHI KOJNWMBAaHHSA JIHIHHOTO TapMOHIYHOTO
ocumisATopa. MareMatndauii 1 (Gi3MYHUN MasSTHUKW. 3aTyXaroodl KOJMBAHHS TPH HAsSBHOCTI
TepTs. YacToTa KOJIMBaHb.

14. Bumymeni konuBanHs. Yacrorta, (asza, ammiityga KoJiMBaHb, Pe3oHaHC.
ABTokonuBaHHs. JlolaBaHHS TapMOHIYHMX KOJMBaHb. ['apMOHIYHMI aHammi3 CKIJIaJHUX
KOJIMBaHb.

15. KonuBaHHS 3B's13aHUX CUCTEM.

16. ITo3zmom:xHi 1 momepevHi XBuili. PiBHSHHS TIOCKOT 1 chepranoi xBumi. bixydi 1 cTosdi
xBuii. Enepris xsunbpoBoro pyxy. [lotik eneprii, Bektop "YmoBa-IloitaTiHTra".

17. Tlpwamun [roiirenca. Iutepdepenmis 1 gudpakmis xBwib. KonmBaHHS
OOMEXEeHUX MAUITHOK CYHUIBHHX 1 JUCKPeTHHX cepeaoBuil. KoiauBaHHS CTpYHHU.
OnnomipHu# kpucTain. SBume Jlomepa.

18. Enementu akyctuku. [Ipupona 3Byky. KonuBanHs moBITpsSHUX CTOBINIB. BinOuBaHHs 1
3aJIOMJIEHHSI 3BYKYy Ha MexXl JBOX cepeaoBuil. Jlxepena 3ByKy, KOJMBaHHS MeMOpaH.
VYapTpa3BykK 1 HOro BUKOPUCTAHHS.

MounekyasipHa ¢izuka

1. EkcnepumentanpHe oOrpyntryBanHs MKT pedoBunu. TepmomuHamiunuii i
CTAaTHUCTUYHUH MiAXIJ A0 BUBYCHHS MakpockomigHux cucteM. OcHoBHI nonoxkenHss MKT rasis.
IneanbHuit ra3, TUCK, TeMmieparypa, piBHsAHHSI MenneneeBa-KmnaneiipoHa, ra3oBi 3aKOHH.
Ocnosne piBHsHHS MKT rasiB. MosekynspHO-KIHETUYHE TIyMauy€HHsI TEMIIEpaTypH 1 THUCKY.
Cywmimii rasiB, napiiaibHHUI THCK.

2. BumiptoBanHs mBHIKOcTeH Mojekyn, agocaia Llrepna. Posmomin mBuakocten
Mosiekyn no Makcseny. bapomerpuuna dopmyna. Posmomin Makcsena-bonsimana. Yucno
ABoraapo 1 eKCriepruMeHTaIbHI METOM MOTO0 BU3HAUCHHS.

3. Posmoain eHeprii mo cTymeHsSM BUIbHOCTI. BHYTpimmHs eHepris igeaJbHOrO Tasy.
Knacuuna Teopis TerioeMHOCTI ra3iB. EneMeHTH KBaHTOBOI TeOpii TETIOEMHOCTI Ta3iB.



4. SBume mepeHocy B Tazax. CepemHsi NOBXKHMHA 1 CepeHIN Yac BIIBHOTO TPOOITy
Moiniekyn. EdextuBHuil  miametp razoBux Monekyn. [Judysis. Buyrpimme —TepTs.
TeronpoBigHicTs. BHYTpilIHE TepTS 1 TEIUIONPOBIAHICT MPU HU3BKUX TUCKAX. TeXHIYHUI
BakyyM. Mertoau onep:kaHHs 1 BAMIPIOBaHHS! HU3bKHX THCKIB.

5. TepmomunamiyHa cucTeMa, TepMOAWHAMiIYHa piBHOBara, Ilapamerpu crany.
BuyTpimHsa eHepris. B3aemonis TepMoamHamiuHUX cucTeM. PoGora i Teruota sk (opmu
oOMiHy eHepriero MK cucreMaMu. KBasicrarnuni mpomecu. [lepiie Hagano TepMoIuHAMIKH.
Buxopucranns #ioro o i3onporueciB. BuBig piBHSIHHS agiabaTy.

6. Hpyrmii npuHiun TtepMoauHamiku. OOopoTHi 1 HeoOopoTHi mporecu. Termmoi
marmad. [{ukin Kapro. Teopemu Kapno. PeanbHi nukm.

7. 3BefieHa TEII0Ta, EHTPOIIIs. 3B'SI30K MIXK €HTPOMIEIO 1 UMOBIPHICTIO. Jpyruii mpuHIHIMI
tepmoauHamiku. Onykryanii 1 ix nposiBu. Tpetiit npuHIMn TepMoauHamiku, Teopema [lepcra.
Makpockomiuni cucreMu B TepMoctari. Kanoniunuit posmomin ['i6ca. TepmommnamiuHi
byHKIII.

8. PeanpHi ra3u 1 piguau. EkciepuMeHTanbHi 130TepMH peanbHOro Tra3y. PiBHsaHS Ban-
Hep-Baansca. CniBBigHomenHss 13otepMm  Ban-/lep-Baanbca 3 excnepuMeHTaIbHUMU
13orepmamu. Kputuunuii cras.

9. BuytpiumHs eHeprisg peanbHoro rasy. Edexr Jxoyns-Tomcona. 3pipkeHHs rasiB i
oJlep)KaHHs HU3BbKHUX TemIieparyp. Pinkuii remiid, siBuIie HAATEKYYOCTi.

10. ®a3oBi nepexoan, pisHsHHA Knaneiipona-Knaysiyca. [Totpiitaa Touka. PozunnenHs 1
KpucTamzaiis 3 po3unHy. [lnmaBmenHs 1 kpucramizamis TBepAUX Til. biHapHi TBepai CIUIaBH.
Jliarpamu TUTaBKOCTI. 30HHE OYMIIICHHS PEUOBHUHH.

11. BrnactuBocTti piakoro ctany. [loBepxueBuii HaTsar. 3mouyBanas. @opmyna Jlammaca.
Binsna enepris moBepxHi. Kaminsipai siBumia. [IposiBu 1 BUKOPUCTaHHS TTOBEPXHEBOTO HATATY.
AncopOuist. Pigki po3unau. OCMOTUYHHI THCK.

12. Tsepae Tino. Jlesxi BinacTuBOCTI KpucrtaiiB. Enementu cumertpii. Kpucramiuna
peuritka. Kpucranorpadiuni cucrtemu. Jledexkru B TBepaux Tinax. Ilomimopdizm.

13. TemnoeMmHicTh TBepaux Tu1. KiacuuHa Teopis TEIIOEMHOCTI TBEpAUX Ti1. 3aKOH
Hrononra i [1Iti. EnemenTn kBaHTOBO1 Teopii TermmoeMHOCTI TBepaux Til. Teopis Einmreiina i
Hebas. [lonarta npo ¢oHoHu. BumiproBaHHS TEIIO€MHOCTI. TemioBe pO3MIMPEHHS TBEPIUX
TiJ.

Enexrpuka i MarneTusm

1. Enextpuunuii 3apsn. JuckperHicTh 3apsgy. Bsaemonis 3apsani. 3axkoH Kynona.
BumiproBaHHsI €1€MEHTapHOTO 3apsiy. 3aKOH 30€pEKEHHS EJIEKTPUYHUX 3apsiIiB.

2. HampysxeHicTh Ta 1HAYKIIS eiaekTpoMarHiTHoro mois. Cynepnosuiis nouis. IloTik
BEKTOpIB HampyskeHocTi Ta inAykuii. Teopema Octporpancskoro-I'aycca i ii BUKOpUCTaHHS.

3. PoboTa cui mo mepemileHHIo 3apsay B €NeKTpUIHOMY Toji. CKaspHUN MOTEHINial,
pi3Hun norteHmianiB. [loTeHuiadbHMI XapakTep enekTpocTaTHuHOro mois. Llupkynsmis
BEKTOpa Hampy>kKeHOCTi. [loTeHIian eneKTpOCTaTUYHOTO MOJIA. 3B'A30K MK IOTEHIIATIOM 1
Hanpy>keHicTio nosis. [lorenmian 1 ekBinoreHuianeHi moBepxHi. PiBusiaua [lyaccona 1 Jlamaca.

4. Enextpuune nojue aumnoss. Cuiy, siKi JIF0Th Ha IUTOJNb B €JIEKTPUYHOMY IOJII.

5. IIpoBiiHUKM B €JIEKTPUYHOMY IOJIl. YMOBA Ha I'paHHULI MpoBinHMKa. HampyxeHicTh
OuI1 TOBEpXHI MPOBIJHMKA 1 3B'SI30K 11 3 TOBEPXHEBOIO TyCTHHOI  3apsiiiB.
ExBinoTeHianbpHICTh MPOBIAHUKIB. MeTon a3epkanbHUX 300pakeHb. ElekTpocTatnyHuit
3aXMCT.

6. Enextpoemuicts. KonneHcaropu i ix 3'eqHaHHS.



7. Enextpuune moisie B mienekTpukax. BinmbHi 1 3B's3ani 3apsiau. [lomspHi 1 HenmomspHi
nienektpuku. [lonspuzanis nienekTpukiB. Bexkrop mosmspu3ariii 1 #oro 3B'SI30K 3 T'YCTHHOIO
3B's13aHKX 3apsAiB. EnemenTapHa Teopis monsipu3aniii gienekTpukis. Buan nonspuzaiii.

8. Cerneroenextpuku. Enexkrpern. [1'e30enexTpuka.

9. Enextpoemuicts. Konnencatopu. Enepris B3aemomii cuctemu 3apsiaiB. Enepris
enekTpuuHoro nois. ['yctuHa eneprii. 3B'130Kk eHeprii mosis 3 HOro Hanpy>KEHICTIO.

10. TlocriifHMiA eNEKTPUYHUK CTPyM B MeTamax. Pyx 3apsliB B CTaIlliOHAPHOMY
enekTpuyHoMmy moni. JIiHii, TpyOkm cTpymy, TycTHHa, cwia cTpymy. Hocii BuIbHEX
eJNIeKTPUYHUX 3apAfiB. 3akoH Oma ajs AUIAHKH Kojla. MeToau BUMIPIOBAHHS CHUJIM CTPYMY 1
HanpyTu.

11. EPC. Croponni cumu. HemoreHiianpHUii XapakTep IOJIB CTOPOHHIX CHIL.
BuwmiproBanns EPC.

12. 3akon Owma miusa moBHOro koyia. 3akoH Oma i HeomHOpigHOro Koma. PoGota i
MOTY>XHICTh B KOJIaX MOCTiHOTO cTpyMy. Po3ramyskeni komna. [Ipasuna Kipxroda.

13. Ilpupona ctpymy B Mmetamax. Jocmimn Mannpensmrama i [lanmanekci, Tonmena i
Crroapra. Kiacuyna teopis mpoB1IHOCTI MeTaliB 1 BUBiA 3 Hel 3akoHIB Oma 1 J[koynsa-Jlenua.
3anexHICTh ONOpPY METaNIB Bij TeMIeparypu, 3akoH Bigemana-®panna. TpyaHouy KiacuyHOi
teopii. [IoHITTs Tpo HAAPOBIAHICTS,

14. EnextpuuHuid cTpyM B enekTpoiitax. Enexrpomituuna aucouiauis. 3akoH Oma s
enekTpouirti. 3akonu Papanes. BuznaueHns 3apsiay enexkTpoHa. BUKOpUCTaHHS €eKTpoIizy B
TexHinl. ['aspBaHIYHI €JI€MEHTH.

15. Enextpuunuii crpym B raszax. [Ipormecu ionizamii 1 pekomOinarii. CamocTiitHl 1
HEcaMoOCTilHI PO3PSAJIM B ra3ax. BombpT-ammepHi xapaktepuctuku. Bumm pospsimis. IloHaTTs
npo ra3oBy wiazmy. Karogni mpomeHi.

16. MaruiTHe moje eNeKTPHYHOrO CTPYyMy. 3aKOH B3a€EMOJII €JIEMEHTIB CTpyMy, 3aKOH
Awmrnepa. HanpyskeHicTh Ta 1HAYKI[SE MardHiTHOrO MoJis, NPUHLIMI cynepro3uiii. 3akoH bio-
Cagapa-Jlamnaca. MartaiTHe nose npsiMmoro, KpyroBoro, CoJ€Hoi/1aibHOTO CTPYMIB.

17. BuxpoBuil xapaktep MarHiTHoro mnojis. I[loTik BekTOopa MAar”iTHOI 1HJIYKIII.
[{upkynsiis BEKTOpa HAMPYXEHOCTI MAarHITHOTO TOJS. 3aKOH IOBHUX CTPYMiB 1 HOTro
BUKOPHUCTAHHS JIJISl PO3PaxXyHKY MAarHiTHUX TTOJIB.

18. BuTok i3 cTpyMOM B MarHiTHOMY 1oJii. MarHiTHUA MOMEHT CTPYMiB.

19. Jlis emekTpWYHOTO 1 MAarHITHOTO ToNs Ha pyxomud 3apsa. Cwuma JlopeHa.
Busnauenns mnwmromoro 3apsmy enektpoHa. Edexkr Xomma 1 HOro BHUKOPUCTaHHS IS
BH3HAUEHHS KOHIIEHTpAIII]l 1 pyXJIMBOCTI HOCIIB CTpYMY B TBEpAUX TijdaxX. MarHiTHI NacTKu s
I1a3MHu.

20. SABume enekrpomartitHol iHaykuii. Jocnign @apanes. [Ipasuno Jlenmna. Busnauenns
EPC inaykuii Ha OCHOBI 3akoHy 30epekeHHs eHeprii. BuxpoBi cTpymH, CKiH €QexT.
Camoingykriss 1 B3aemoinaykimis. EPC  camoimaykmii. [HIYKTHBHICTE  TpPOBITHUKA.
Exctpactpymu .3amukanHs 1 po3mukanss. [Ipuniun podotu Tpancgopmaropis.

21. PoboTta mo mepeMilleHHIO MPOBIJIHMKA i3 CTPyMOM B MarHiTHOMy moii. Enepris
MarHiTHOTo moJjis cTpyMiB. EHeprid i rycTuHa eHeprii.’

22. Po0oTa i MOTYXHICTh 3MIHHOTO CTPyMY.

23. EnexTpuuHui  KOJIMBaJIbHMM  KOHTYp. Enexktpomarnithi  xBumi.  [lmocki
€JIEKTPOMArHiTHI XBUJI1 y BaKyyMi, IIBUJIKICTh iX MOMIMPEHHS. 3B'I30K BEKTOPIB HAMPYKEHOCT1
€JIEKTPUYHOTO 1 MarHITHOTO TOJISI B XBUJI1. XBUJIHOBE PIBHSHHS.

24. Tlotik eHeprii eneKTpoMarHiTHUX XBWIb. Bektop VYwmona-IloiinTtinra. O06'eMHa
TYCTHMHA €Heprii eJIEKTPOMarHiTHOTO MOJIsl.

Onruka



1. EnextpomarniTHa Teopis cBiTina: IlIBuakicTe cBiTia. MeToan BU3HAYCHHS IIBHIKOCTI
cBiTia. [xepena 1 npuitmadi cBitiaa. OCHOBHI €HEPreTUYHI 1 CBITIOBI Beau4uHU. DOTOMETPIS.

2. SBume iuTepdepeHLii CBiTIa, MOHATTS MPO KOTEPEHTHICTh CBiTIAa. YacoBa i
IpPOCTOPOBa  KOTEPEeHTHICTb. MeToanm cmoctepexeHHs iHTepdepeniii. J[BompomeHesi
iHTepdepenmiini  cuctemMu. [HTepdepeHiis B TOHKMX IUTiBKax. baratompomMeHeBa
inTepdepenttis.  [Hrepdepomerpu. IHTepdepenmiini  ¢impTpu. IlpocBiTieHa onTuka.
[aTepdepeHiiiHi cieKTpaabHi TpUIaIn.

3. Judpakmist citna. Ilpunnun IrolireHca-®penens. 3ouu Dpenens. dudpakiris
@penens 1 Opaynrodepa. [losicHeHHS MOMMpPEHHS CBITJIA 3TiTHO XBHJIBOBOI Teopii. 30HHA
miactuHka. Judpakiis @peHenst Ha KpyrioMy OTBOPi, €KpaHi, Ha Kpar HaIiBHECKIHYEHOTO
exkpany. [udpakuis dpaynrodpepa na minuui. Hudpaxmiiina pemitka 1 il BUKOpPUCTAHHS.
Jucnepcis 1 po3auipHa 30aTHICTD qudpakuiiHoi peuriTku. [loHarTs npo rojorpadiro.

4. JIudpakmiss pentreHiBcbkux mnpomeHiB. dopmyna Bymnbda-bpera. dudpaxuis Ha
npoctopoBiit pemritii. OCHOBHI METOHM PEHTIEHOCTPYKTYPHOTO aHai3y.

5. 'eometpuuna onrtuka. [Ipuamun depma. 3akoHW BiZOMBaHHS 1 3aJOMJICHHS CBITIIA.
[loBHe BimOuBaHHs. BojokoHHa ontuka. J[3epkana, mpusmu. Touki miH3u. dopmyna niH3M.
OnTuuHa cuna miH3U. AGepauis aiH3. Hemomiku TOBCTHX JiH3 1 X yCyHeHHs. TeneckomiyHi
cuctemu. [lobynoBa 300paxens. Oko, sik onTuuHa cucrema. OnTuuHi npuiaau. Jdudpaxmiiina
npupoja 300pakeHHs. Po3ainbpHa 37aTHICTD 1 CBITJIOCKIIA 00'€KTHBA.

6. Ilonspu3oBaHe, HEMOJIPU30BAaHE 1 YACTKOBO IMOJsApU30BaHe cBi™io. JliHiliHA,
eMinTUYHA 1 KpyroBa mossipu3ailis. 3akoH Maimroca. [lomsipu3artis cBitia mpu BinIOWBaHHI 1
3aioMJIeHH1, KyT bprocrepa. ®opmymna @penens. BusnadueHHs koedilieHTa BiOWBaHHS CBITIA
BIJI MEX1 JBOX CEPEIOBHIN 1 HOTO 3aJIeKHICTh BIiJ ITOKa3HWKa 3ajloMiicHHS. [losicCHeHHs
noJisIpu3allii Ha OCHOB1 KJIACHYHOI eNeKTpOoHHOi Teopii. IlommpeHHs CBiTia B KpUCTaNax.
[Toagsiiine mpomeHe3amomieHHs. OAHOBICHI 1 ABOBICHI KpucTaiu. [losicHeHHsS MOJBIMHOIO
npoMeHe3anomiieHHs. [HTepdepeHIlis noysgpuzoBaHux mnpomeHiB. IlnacTuHku B 4BEpTH-IIIB-
XBWII 1 KomneHcatopu. KpucraniyHa ruiacTMHKa MK JBOMa mnossipuzaropamu. [loBepTaHHs
IOHIMHY nossipu3atii. [lonspuzaniitai npunaay.

7. Ultyune moasiiine mpomeHe3anomieHHs. Lltyana anizoTpormis, poTonpyKHU edeKT.
Edexr Keppa 1 #fioro Bukopuctanus. [loBepTaHHS IUIOMMWHN MOJIAPU3allii B MAarHITHOMY TIOJI.
Edexr dapanes.

8. Hucmepcia cpitna. HopmanpHa 1 aHOMaiibHa maucrnepcis. MeToam CHoCTepesKeHHS.
3B'30K MK aHOMaJILHOIO JIUCTIEPCi€ro 1 morMHaHHIM. EjnexTponHa teopis nucrepceii. @a3osa
1 rpynoBa mBHAKICTE. Edext BapinoBa-UepenkoBa 1 i#oro BukopucTaHHs. CHEKTpH
BUITPOMIHIOBAHHS 1 HOTJIMHAHHS CBiTJa. CEKTpasibHI MPHIIaIu.

9. llornuuanus cpitia. 3akoH byrepa. Koedimient nornmunanus. [IpomyckanHs cBiTia.
Busnauenns koedimienTa noraMHaHHs cBiTia. ElekTpoHHa Teopisl MOTJIMHAHHS CBITIA.

10. SBumie posciroBaHHS CBIT/IA. Tunu MyTHUX cepemoBuil. KoedillieHT eKCTHHKILII.
3aNeXHICTh PO3CIFOBaHHS BiJl 4acCTOTH CBiTia. 3akoH Penes. Ilonspusariis po3cisHOro CBITIIA.
[TosicHeHHSI pO3CitOBaHHS CBITJIa, MOJIEKYJISIPHE PO3CIFOBaHHS.

KBanToBa i atomHa ¢i3zuka

1. 'anpMiBHE pEeHTIeHIBCHKE BUIPOMIHIOBAHHS 1 10r0 0COOIMBOCTI.

2. ®oroenexktpuunnii epekt. Pobotn CtonetoBa. UepBona mexa. PiBHsHHs EffHmTeiina.
Hocnin  bore, ®otonn. dotoenemMeHTH, (POTONMOMHOXYBadi,  E€ICKTPOHHO-ONTHYHI
HepeTBOPIOBAYI.

3. Bayrpimmniii  ¢oroedexkr. BentunbHi  QoToereMeHTH, COHSUHI  OaTapei.
doroenekTpopymIiiHa cuia.



4. Tuck cBiTma. Poboru Jlebenera. Edext Kommnrona. Immynsc ¢oroHa. 3akoHU
30epeKeHHS €HEePrii 1 IMITYJIbCY B €JIEMEHTAPHUX aKTaX.

5. TemnoBe BumnpomiHtoBanHs. 3akoH Kipxroda 1 #ioro Hacminku. BumpomiHioBaHHS
abcomoTHO dYopHOro Tina. 3akoH Credana-bonpiMona. 3akoH 3wmimieHHs Bina. Posmomin
eHeprii B cnekTpi abcoioTHO 4opHOro Tina, ¢hopmyna Penes-/Ixinca. KBantyBanus eneprii
BurnpominioBanHs. ®opmyna [lnanka. [Tipomerpis.

6. Hocmigm mno mudpakuii enexktpoHiB. Xswiai [e-bpoinsa. CrhiBBiIHOIICHHS
HeBU3HAaUeHOCTi. OCHOBHI YSBJICHHS KBaHTOBOI MeXaHiKHM. XBWIbOBAa (DYHKISA 1 11 (izuuHU
smict. [lpuHmmm cyneprosuiii B kBaHTOBiM MexaHini. PiBHsauus Illpexinrepa ms
CTaI[lOHapHUX CTaHiB. BiacTuBocTi XBUIBOBMX (yHKIH. KBaHTyBaHHS €HEprii 4acTUHKH B
NOTEHLIANBHINA $MI, JIHIMHOTO TapMOHIYHOTO ociisTopa. HymboBa eHepris 1 Hy/IbOBI
KonuBaHH:, [IpoXo KeHHsI YaCTUHOK Yepe3 MOTeHIIaAIbHUN Oap'ep.

7. 3aKOHOMIPHOCTI B aTOMapHHUX CIIEKTpax BUMpOMiHIOBaHHI. Moaens aroma TomcoHa.
Hocminx Pesepdopna o poscitoBanHto anbda-uactuHOK. Kimacuvna mranerapHa Mojeinb aToMa i
ii memomiku. [locrymatu bopa. Monens atoma BomHio mo bopy. IloscHeHHsS crnekTpambHUX
JHIN (cepiil) BUITPOMIHIOBAHHS aTOMa BOIHIO.

8. CyuacHi ysBineHHs mpo OynoBy atomiB i atomui cnektpu. Hocmian ®panka-I'epua,
[lIrepua-I'epnaxa. KBantyBaHHs eHeprii, MOMEHTY IMITyJIbCY 1 MPOEKIIT MOMEHTY IMITYJIbCY.
CmiH 1 MarHiTHUM MOMEHT enekTpoHa. KBanrosi uncna. [Ipunnun [Taymi. EnemenTn kBaHTOBOT
Teopii aToMa BOJIHIO.

9. CnionTanse i BuMynieHe BunpomintoBanss. [llupuHa ciekTpaabHUX JHIN.

10. Bynosa 1 ciektpu Monexyi. [loHATTs mpo OymoBY XiMIYHOTO 3B'S3KY 1 BaJCHTHICTb.
EnexTponHi, KonuBaibHi 1 00epTaibHI €eHepreTHyHi piBHI 1 mepexoau Mix Humu. KomOiHatiiine
po3citoBaHHA cBiTia. JIromiHicIeHIIis 1 ocCHOBHI 11 3akoHOMipHOCTI. [IpaBuno Crokca.

Snepna ¢izuka

1. Metonu peectparttii 3apsxeHux yacTuHOK. Kamepa Binbcona. lonizamiitHi metonu
peectparii. CHOUHTWIALINHI JTIYATRHUKA. Peectpariiss B (QOTOEMYIbCIAX, UYEPEHKOBCHKUI
JIYNIBHUK, OyIbp0aIikoBa KaMepa.

2. TlpuckoproBaui 3apsKCHHX 4YacTHHOK. [IpsMi 1 HempsiMi METOIW TMPUCKOPEHHS.
Iapykmiiiai Metonu, OetaTpoH. Pe3oHaHCHI METOMW: JiHIMHI MPUCKOPIOBadi, ITUKIOTPOH.
[TpuckoproBadi penaTUBICTCHKIX YaCTHHOK (DPa30TpOH, CHHXPOTPOH).

3. 3aranpHl BJIACTHMBOCTI aTOMHHUX sjep. BiacTuBOCTI aTOMHUX (SAEpHUX) CHIL
[IporoHHO-HENTpOHHUI  ckian  sapa. [3otomiss 1 METOOM  PO3JAUICHHS — 130TOMIB.
Maccnekrpomerpu. Jlepekt Macu 1 eHepris 4acTMHOK B siapi. KpamnmHHa Mozens sjpa.
HaniBemmnipuuna ¢opmyna ans mac siaep. [lepioguuHicTh BIACTUBOCTEH sziep, MOHATTS PO
s7epHi 00OJIOHKH.

4. PagioakTUBHHUI poO3Mal. HWoro 3akonu. PamioakTusHi psaau. SnepHa i3omertpisa. bera-
posnaz. Helitpuno. [IpuponHa i mrydHa pagioakTUBHICTh. [IpakTHyHEe BUKOPUCTAHHS MITYYHOI
paslioaKTUBHOCTI (METOJ MiueHHX aToMiB 1 iHIIE). Anb(a-posnaa i Horo KBaHTOBOMEXaHIuHa
1HTepIpeTaris.

5. OcHoBu  i3uku  HelTpoHiB.  CHOBUIbHEHHS 1  AUQY3is  HEHUTPOHIB.
HelitpoHOKOCTPYKTYpHUH aHai3.

6. IlpoGnemu BUKOpUCTaHHS siiepHOi eHeprii. JIaHLIOTOBI SAEpHI peakiii MOILTY.
Jlanirorosi TepMosiiepHi peakiii. SnepHi peakTopu. BracTHBOCTI eneMEHTapHUX YaCTUHOK.
VYTBOpeHHsI map eJEeKTPOH-TIO3UTPOH 1 iX MepeTBOpeHHs B (PoTOH. B3aemomis HaAMIBUIKHX
YaCTUHOK 3 pEYOBMHOI0. Me30HH, 1X BIAKPUTTS 1 BIacTUBOCTI. ['inepoHu.



7. Kocmiuni npomeni. Ckiiaq IEpBUHHOI KOMIIOHEHTH. 3arajbHa KapTHHA MPOXOKCHHS
npoMmeHiB dYepe3 armocdepy. Kopctka 1 M'ska KommoHeHTH. EnexTtpoHHO-POTOHHI 1
€JIIEKTPOHHO-AICPHI 3JIUBH.

AcTtpodizuka

1. Metoau peectpalili BUIIPOMIHIOBaHHS HEOECHUX 00’ €KTIB.

2. 3aKOHM BUIIPOMIHIOBAHHS Ta iX 3aCTOCYBaHHS /Uil BU3HAYEHHS OCHOBHUX (DI3MUHMX
XapaKTepUCTUK KOCMIYHUX 00’ekTiB. OcHOBU KojopumeTpii. CroexTpu ramakTuk. ['a3oBi
3akoHH. Po3cisiHHSA cBiTTA.

3. @i3uuni xapakrepuctuku COHLE Ta METOAM iX BHU3HAUeHHS. BmimuB CcoHAYHOI
AKTUBHOCTI Ha 3€MHI IPOIIECH.

4. IInanetu. OCHOBHI acTpoMETpUYHI Ta (i3uKo-XiMI4yHI BigoMocTi. [losicu acrepoinis.
Xwmapa Opra.

5. Monounnii nuisx. 3opi. Mik3opsauii . Mix3opstauii ra3. ['anakTukm.
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KPUTEPII OIIIHIOBAHHSA
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BerynmHuii icnuT TpoBOIUTBECS Yy (OPMi KOMIT FOTEPHOTO TECTYBaHHS. BCTyImHHK
po3B’sizye 40 3aBmaHb, MpaBWIbHA BIANOBIIb Ha KOXHE 3 SKHX OIIHIOETHCS
MaKCHUMaJILHO 2,5 OaJiB.

Pe3ynpTaTn BHKOHAHHS 3aBAaHb JO3BOJISIOTH BHSBHUTH PIBEHb IiATOTOBKH
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