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IHOACHIOBAJIBHA 3AIIMCKA

OcHOBHOIO MeTOr0 (haXxOBOr0 BHUIPOOYBAaHHS € TepeBipka (axoBHX 3HAHb BCTYITHHUKIB B
MeXax OCBITHBOI Mporpamu OakaiaBpa, BUSBICHHS PIBHA iX 3arajgbHOi (pi3MuHOi 1 METOAWYHOL
KYJIBTYpH.

@axoBuii icnuT 3 (GI3UKM 1 METOAMKM BHKJIaaHHA (i3uku mnependavae mepeBipKy
npodeciiHOl MiATOTOBKH CTY/ICHTIB-BUITYCKHUKIB 3 OCBITHIM piBHEM «0OakajaBp» 10 HaBYaHHS 3a
OCBITHIM PIBHEM «MaricTp» Ta A0 poOoTu BuKIaaadeM (izuku. BoHO 103BOJISIE BCTAHOBUTH PiBEHB
($hi3MYHUX 3HAHB BCTYIMHHUKIB 1 YMIHHS BHKOPHCTOBYBATH iX Ha MPAKTHIll, a TaKOX 3IIMCHIOBATH
MpoIeC BUKIIAJAaHHS (i3UKH B IIKOJII.

[Tporpama ckiagaeTbes 3 ABOX YaCTUH:

— MUTaHH 3araibHOi (Pi3MKM, MTUTAHHS TEOPETUUHOT (Di3HKH;

— MIUTaHHS 3 Kypcy METOJUKHU HaBYaHHS (DI3UKH.

[Tporpama nepenbavae, mo po3risia (i3WIHUX SBHIL, MPOIECIB, MOHAThH, 3aKOHIB 1 TEOpii
IDYHTYETbCS HA 3HAHHAX, OTPUMAHUX CTYJIEHTaMHU 3 KypCiB LUKy (I3UYHUX UCLMILIIH.
PosrnsayBani muTaHHS OPraHIYHO TOEAHYIOTHCS 3 HAaBYAJIBHUM MaTepialioM HIKUIBHOTO KypCy
G13MKM Ta KOHKPETU3YIOTbCS 3HAHHSAMH, OTPUMAaHUMH IIiJ 4Yac pPO3B’A3yBaHHS BIJMOBIIHUX
¢bi3UYHMX 327124 1 BUKOHAHHS pALy (i3MYHHX JIAOOPaTOPHUX POOIT.

Ha ¢axoBomy BunpoOyBaHHS BCTYITHUK ITOBUHEH MIPOAEMOHCTPYBATH:

— 3HaHHSI HOPMATHBHUX BHMOT IIOJO OpTraHi3allii OCBITHBOTO MpOIECY, 3MICTY IMOBHOI
3arajgbHOl CepeAHbOI OCBITH (IEp)KaBHUX CTAaHIAPTIB, TUIIOBUX OCBITHIX IpOTpaM,
MOJICIIbHUX HAaBYAIBHUX IIPOTPaM).

— Bomoginusg akameMiuHMMHM 3HaHHAMH 3 (I3UKM Ta acTpPOHOMIii, METOJUKAMH 1
MeAaroriYyHUMH TEXHOJIOTISIME JIJIsl OpraHi3allii HaBYaIBHOTO IPOIECY BIIMOBIAHO 0
000B’SI3KOBHX PE3Yy/IbTATIB OCBITHHOT AISITHOCTI YUHIB.

— 3HaHHA Ta PO3YMIHHS OCHOBHHUX NPHHIUIIB, (POpM, METOMIB, 3aC00IB 1 TEXHOJIOTIH
HaBYaHHA (D13UKH Ta aCTPOHOMIT y 3arajibHOOCBITHIH IIKOJTI.

— 371aTHICTb 3aCTOCOBYBATH (P13MKO-MaTEMAaTHUH1 3HAaHHS Ta METOJ0JIOT1I0 (P13MYHOT HAyKH
JUISl IOSICHEHHSI TPUPOAHUX SBMII] 1 TPOIIECIB.

— 371aTHICTh MOJIENIOBATH Ta OPraHi30BYBATH HABYAJIbHO-MI3HABAIbHY AISUIbHICTh YYHIB Ha
OCHOBI KOMIIETEHTHICHOTO Ta OCOOMCTICHO-OPIEHTOBAHOTO MIAXOMIB [0 peaizalii
OCBITHBOT'O TIPOIIECY.

— 3JaTHICTh 3aCTOCOBYBAaTH CHCTEMY HAaBYAJIbHOIO (PI3MUHOTO €KCIIEPUMEHTY Ta CyYacHI
3aco0u HaBUaHHS y podeciiiHii qisIbHOCTI.

— BonoaiHHSA METO0JIOri€l0 Ta METOAMKOI CKIAJAaHHSA Ta PO3B’sI3yBaHHS HaBYAJIBHUX
¢b13UYHUX 3a/1a4 Ta METOUKAMHU OpraHi3alii IpobJeMHOro HaBYaHHS.

— BonoaiHHA MeTOJ0JOri€l0 HAayKOBO-TIEAroriyHOro JIOCHI/KEHHS 1 3aCTOCYBaHHS
METOJJaMH Mearori4yHoi HayKH y BUPIIIEHH] IpodeciiHuX 3a/1ad.

BeTynHUKY MOBHHHI BOJOAITH TEOPETHKO-€KCIEPUMEHTANbHUM 0a3zucoM (pi3MuHOi Haykw,
OCHOBHUMHU MOHATTSMU 3arajibHOi 1 TEOPETUYHOI (P13UKHU Ta METOAMKHU HaBYaHHS (PI3UKU, MaTH YiTKE
ySBIIEHHS [TPO OCHOBHI (i3u4HI Teopii, mpo ¢pyHAaMeHTanbH1 (Pi3UUHI TOCTIIN, PO OCHOBHI (i3WYHI
3aKOHM 1 3aKOHOMIPHOCTI, YITKO BOJIOAITH (DI3UYHOIO TEPMIHOJOTI€I0, 3HATH (PI3WYHI MpUiIagy 1
METOAM EKCHEePUMEHTAIbHUX JOCHIDKeHb, PO3YMITH (i3WYHI NPUHIMIN Jii OCHOBHHUX
BUMIPIOBAJILHUX TIPWJIAJIIB, BOJIOAITH HAaBUYKAMH PO3B’S3yBaHHS (I3UYHUX 3a7ad, BOJOJITH
METOMKOIO 1 TEXHIKOIO MTPOBEACHHS AEMOHCTPALIHHUX (BI3UYHUX JOCHTIIIB, METOUKOIO 1 TEXHIKOIO
MpoBeJIeHHS 1a00paTOpHUX poOIT 3 (i3UKH, JEMOHCTPYBATH TIIMOOKE pO3yMIHHS IIUIeH 1 3a/1a4, 1110
CTOSITH 3apa3 Mepej LIKOJOI 1 BuMTeneM (Di3MKM Ha Cy4acCHOMY eTalll PO3BHTKY HalllOHAJIbHOI
CEpPEIHBOI MIKOJIH.

Po3p’s3yBaHHsA 3a7auy, BHUKOHAHHA JaOopaTopHuUX poOIT mnepeadayae BUKOPUCTAHHS
€JIEMEHTIB BHUIIOI MAaTEMAaTHKH, 3araJIbHUX METO/IB, METOJMYHUX MPUAOMIB 1 MIAXOIIB J0 Teopii
PO3B’sA3aHHA 33a]]a4 Ta BUKOHAHH 1JaOOpaTOpHUX poOiT, KpiM TOro nepeadavae 3/11HCHIOBATH aHAIII3
aHAJIOT1YHUX 3a/1a4 1 1JabopaTopHUX POOIT BIAMOBIIHO MPOrpaMi HIKIILHOTO Kypcy (i3UKH.



IOPAJOK ITPOBEAEHHA BCTYIIHOI'O BUITPObYBAHHA:

. BCTYITHI BUIIPOOYBaHHS MPOBOJATH 3 BUKOPUCTAHHAM €K3aMeHalliiHuX OijeTiB (Kpim
TBOPYHMX KOHKYPCIB JIJIsl BCTYITHUKIB Ha OCHOBI TTOBHOT 3arajibHOI cepeaHbO1 OCBITH);
. MaKeTH eK3aMEHAIlIMHUX OUIeTiB 1 eK3aMeHalliiiHi BiZIOMOCTI OTPUMYIOTh TOJIOBH

eK3aMEHallIMHNX KOMICIH y JIeHb TNPOBEICHHS BCTYIMHOTO BHUIPOOYBaHHS; (aKT OTPUMaHHS
eK3aMEHAllIHUX MaTepialiB TOJIOBH EK3aMEHAIMHUX KOMICIH 3acBiMYYyIOTh MIiANHUCOM Y
CreniabHUX JXKypHaJax;

. 3MICT BCTYIHOTO BUIPOOYBaHHS Ma€ BiAMOBiAaTu 3MicTy Ilporpamu;

. JOJIaTKOB1 TUTAaHHS (DOPMYITIOIOTHCS BUKJIIOYHO BIATOBIAHO 10 3MmicTy [Iporpamu;

. BCTYITHI BUMPOOYBaHHS MIPOBOASTH TIIbKM TOJOBA 1 WICHU €K3aMEHAIlIHHOT KOMICiT,
BH3HAYCHI HAKA30M PEKTOPA;

. MPHUCYTHICTh CTOPOHHIX OCi0O (0aThKiB, BUKJIagadviB, SKi HE € WICHAMHU BiAMOBITHOT
eK3aMeHalllifHOT KoMicil) Ha BCTYITHOMY BUIIPOOYyBaHHI 3a00pOHEHA;

. BCTYITHE BUIPOOYBaHHS MPOBOAATH HE MEHILE JABOX €K3aMEHATOpIB, SIKi OLIHIOIOTh

BIJIMOBIAb BCTYMHHUKA, 3aCBIAUYIOYM i CBOIMH MiJIUCaMH B apKylli YCHOI BIAMOBiJl, apKyIi
PE3yNIbTaTIB BCTYITHUX BUIIPOOYBAHb (€K3aMEHAIIMHOMY JIMCTI) Ta €K3aMeHaIlIiHIl BIJOMOCTI;

. apKylIi yCHOI BIAMOBIJl Ta eK3aMEHAI[iliHI JUCTHU TOJIOBU €K3aMEHAIIIHIX KOMicCiii
MOBEPTAIOTh TOJIOBaM BiJOIPKOBUX KOMICIii Micisi BCTYHHOTO BHIPOOYBaHHS B JI€Hb HOTO
MPOBE/ICHHS;

. eK3aMeHalliiHi BiJIOMOCTi TOBEPTAIOTHCS A0 MPUIMAIBHOT KOMICIi y IEHb TPOBEICHHS

BCTYIHOT'O BUITPOOYBAHHS, TIPO 10 3a3HAYAETHCS Y KYpHaJi X BUJaul 1 MATBEPAKYETbCS MiAMTICOM
rOJIOBH €K3aMeHaI[IHOT KOMICiT;

. JIOTYCK BCTYMHHKIB JI0 BCTYIMHUX BUIPOOYBaHb 3/1MCHIOETHCSA 32 YMOBHU HAsBHOCTI
apKylIlla pe3yJbTaTiB BCTYITHUX BUIPOOYBaHb (€K3aMEHAIITHOTO JINCTA);

. BCTYIHI BUNIPOOYBaHHS MPOBOSATHCS 3T1IHO 3 PO3KIAIOM, CKIaICHUM MPUHMaTbHOIO
komiciero PAI'Y;

. BCTYIHHKAM, sIKi O€pyTh y4acTh B YCHHUX BCTYIHUX BUIIPOOYBAHHAX, JO3BOJSETHCS
MaTH Npu co0l TUIBKH PYUKY;

. BCTYITHUKU OTPUMYIOTh TUIBKM OJWH KOMIUIEKT €K3aMEHaIlIMHUX 3aBJaHb; 3aMiHa
3aBJIaHb HE J03BOJISIETHCS;

. BCTYIHUKU MAalOTh MPABO 3BEPHYTHCS [0 €K3aMEHATOpiB 3 MPOXaHHSIM MIOJ0
YTOYHCHHS YMOB 3aBJIaHb;

. MiJ] Yac BCTYMHUX BUIPOOYBaHb HE JO3BOJISETHCS MOPYIIYBATH THUIILY, CHIKYBaTHCS
3 IHIDIMMH BCTYITHHKAaMH, KOPWUCTYBATHCS CJICKTPOHHUMH, JAPYKOBAHWMH, PYKOIHCHUMU
iHbOpMaLIHUMU JKEepenamH;

. 3amuc BIAMOBI/II HA €K3aMEHAIlliTH1 3aBJJaHHs 3/[IHCHIOETHCS B apKYIIIl YCHOT BiJIMOBI/II,
TiJ] IKOKO CTaBUTHCSI MiIMUC BCTYMTHUKA, TOJIOBU Ta YJIEHIB €K3aMEHalliHHOT KOMICIT;
. BCTYIHUKHY, SIKI HE 3 SBHJIMCS HA BCTYNHE BUNPOOYBaHHS 0€3 MOBAXKHUX MPUYUH Y

BU3HAYEHHUH pO3KIAJOM Yac, JO y4yacTi y MNOJAIbLUIMX BHUINPOOYBaHHSAX Ta B KOHKYpPCi He
JIOTYCKAIOThCSA; 3a HAasBHOCTI MOBAXHUX MPHUYMH, MIATBEPIKEHUX JTOKYMEHTAJIbHO, BCTYMHHUKHU
MOXYTh OYTH JOIYIIEH] 10 MPOIYLIEHOI0 BCTYMHOIO BUIPOOYBAaHHS 3 J03BOJY BiANOBIAaIHLHOTO
CeKpeTapsi NpuiiMaabHOI KOMicii B MeKaX BCTAHOBJIEHHX TEPMIHIB Ta pPO3KJIaAy BCTYIHUX

BUIIPOOYBaHb;
. MepecKiIaJaHHs BCTYITHUX BUITPOOYBaHb HE JI03BOJISIETHCS.
. OLIIHIOBAHHS BIJIOBI/I BCTYMHUKIB Ha BCTYIIHOMY €K3aMeHI 3[1CHIOEThCS YWIEHAMH

MpeIMEeTHOI KOMIC1i, MPU3HAaYEeHO1 3T1IHO 3 HaKa30M PEKTOpa, 3a MKaJIok oliHOK BiA 1 g0 200 Ganis.
[TincTaBoro 1ist GpopMyBaHHS OIIHKH € TPAaBWIBHICTh, JIOTIYHICTh, MIMOWHA BIAMOBiMI, yMiHHS
aHaI3yBaTH TPOOJEMH, SKI CTOCYIOTBCS 3MICTY BIJIOBIiMI, BUPOOSATH CAMOCTIMHI OIIHKH Ta
PIIIEHHS [IIOJI0 PO3B'SA3aHHS TAKUX MPOOIEM.

° UYac, BiiBeIeHHI HA MPOBEACHHS criBOeciu 31 BcTrynmHukamu — (0,25 To1. Ha 0JTHOTO
BCTYNMHHKA (KUIBKICTh YJIEHIB KOMICII Ha MOTIK (TpyIy) BCTYHHUKIB HE OUIbIIE TPHOX 0Ci0).



3MICT BCTYIIHOI'O BUITPOBYBAHHSA
3araiabHa Qizuka

Mexaniuyauii pyx Ta #oro Buau. OCHOBHA 3ajaya MEXaHIKH Ta CIOCOOHW ii po3B’s3aHHS B
kinemaTuui. ®PizuyHe TiNO W MatepianbHa Touka. Cucrema Bimiky. (CrmocoOu BUMIpIOBaHHS
JOBXHUHU 1 9acy.) BimHocHICTh MexaHI4HOTO pyXy. TpaekTopis pyxy. PiBHOMIpHHIA NpsMOJTiHIHHHANA
pyx. llnsx i nepemimenns. LBuakicts pyxy. PIBHIHHS piBHOMIPHOTO MPSIMOJIIHIKHOTO PyXy. 3aKOH
J01aBaHHs MBUAKOCTEH. ['padiky 3a/Ie)KHOCTI KIHEeMATHYHHUX BEJTMYUH BiJl 9acy JUIisl pIBHOMIPHOTO
MPSAMOJIIHIHHOTO PYyXY.

HepiBaoMmipHuii pyx. CepeHs Ta MUTTEBA IIBUAKICTh. PiBHONIpHCKOpEeHUit pyX. [IprckopeHHs.
PiBHAHHS piBHOMpHUCKOpeHOTO pyxy. UIBuAKiCTP 1 mNpoiAeHUH NUIAX Tila Mmix 4Yac
PIBHOIIPUCKOPEHOTO MPSAMOJTiHIIHOTO pyXy. I'padiku 3anexHOCTI KIHEMATUYHUX BEJIMYMH Bij 4acy
JUIs1 PIBHOIPUCKOPEHOTO MPSMOJIHIHHOTO pyXY.

Binpae manmiaas Tun. [IpuckopeHHS BUIbHOTO TaaiHHA. PiBHSHHS pyXy MiJ Yac BUIBHOTO
najaiHHs Ti1. PiBHOMIpHMIA pyX MarepiaiabHOi Touku mo xomy. Ilepion i oGeproBa yacrora. KyroBa
HIBUJIKICTB. 3B'S30K JIIHIHHUX 1 KyTOBUX BEJIUYMH, 1110 XapaKTepU3YyIOTh PyX MaTepiajlbHOi TOUKH 110
Koury. JIoneHTpoBe PUCKOPEHHS.

Mexaniuna B3aemois Tii. Cuna. Buau cun y mexanini. BumiproBanns cui. [lonaBanus cui.
3akonu auHamiku. [lepmmii 3akon HetoTona. [HepuianbHi cuctemu BiTiKy. [Hepiiist Ta iHepTHICTS.
Maca Ta imnynsc Tina. dpyruii 3akon Herotona. Tperiii 3akon HproToHa. Mexi 3acTocyBaHHS
3akoHiB HproToHAa.

I'paBiTaniiina B3aemois. 3aKOH BCECBITHROTO TsDKIHHS. ['paBitamiiiHa crana. Cuia TsHKiHHS.
Bara i1 HeBaromicTh. Pyx Tina, KHHYTOrO BEpTHKAJILHO Bropy. PyX Tija, KHHYTOrO TOPH30HTAIBHO.
Pyx Tina, KUHYTOTO 1]l KyTOM JIO TOPU30HTY.

HTyuni cymytauku 3emii. lepira kocmiuHa mBUAKICTh. PO3BUTOK KOCMOHABTHKH. BHecok
yKpaiHChbKu# ydeHux y po3BuTok kocMoHaBTukH (FO. Konapatiok, C. Koposibos Ta iH.).

Hedopmartis tin. Cuna npyxkHocti. Mexaniuna Hanpyra. 3akoH ['yka. Mogayne FOnra. Cumnm
tepTs. KoediuieHnT Tepts koB3anHs. Pyx Tina mia giero kinbkox cuil. PiBHoBara Ti1. Buau piBHOBaru
TiJ1. YMOBa piBHOBAru Tija, 110 Ma€ Bich o0epTanHs. MomeHT cunu. LlenTp TsokiHHS. IMmynbe Tina.
3aKoH 30epexeHHs IMITyJIbCy. PeakTuBHU pyX.

MexaniuHa poOoTa Ta MOTYXHICTh. MexaHiuHa eHepris. KiHeTnyHa 1 moTeHIianbHa eHepris.
B3aeMHi1 mepeTBOpeHHs MOTEHLIANbHOI 1 KIHETMYHOI eHeprii B MeXaHIYHuX mporecax. [loBHa
MeXaHIYHa eHepris. 3aKoH 30epekeHHs eHeprii. AOCOIIOTHO MPYKHHUM yaap TBOX TLI.

KonuBanbHuit pyx. YMOBH BUHUKHEHHS KOJMBaHb. BinbHI KonuBaHHs. ["apMOHiUHI
KOJMBaHHS. AMIUIITY/a, Iep1oJl 1 4acTOTa KONMBaHb. PIBHSHHS rapMOHIYHUX KolMBaHb. Paza
KOJINBaHb.

Matemarnunuit MmasTHUK. [lepion KoiMBaHb MaTeMaTHYHOTO MasTHUKA. [IpyKuHHUN
MasTHUK Ta MepioJ] Horo koiauBaHb. IlepeTBOpeHHs eHeprii mija yac KOJIMBaHb MATEMaTUYHOTO i
MPY>KUHHOTO MasiTHHKIB.

Bumymeni konuBanHns. Pesonanc. EHepris konuBanbHOTo pyxy. (ABTOKOJIMBAHHS.)

[TomupeHHss MeXaHIYHMX KOJIUBaHb y MpYKHOMY cepenoBuini. [lomepeuni Ta mo3m0BxkKHI
xBum. Jlopxkuna xsuii. [lIBuakicte mommpeHHs XBuib. [IpuHinmmn BimHocHocTi A.EliHITeiiHa.
OcHoBHI moj0XeHHs creuiaabHoi Teopii BinmHOocHOCTI (CTB). IlBuakicTh CBITJIa y BakyyMi.
BinHocHICTh OAHOYACHOCTI MOii. BiTHOCHICTH TOBXKHHH 1 Yacy.

PenstuBicTChkHil 3aKOH J0/1aBaHHS MIBHAKOCTEH. B3aemo3B's30k macu Ta eHeprii. OcHOBHI
MOJIOKEHHS MOJIEKYJIIPHO-KIHETHYHOI Teopii OyZ0BM peuOBHHH Ta ii T0CTiIHI 00TpyHTYBaHH:. Maca
Ta po3Mipu aToMiB 1 MosiekyJ. KinbkicTs pedoBunu. Momsipua maca. Ctana ABoraapo.

BumMiproBanss mBuaKoCTI pyxy monekyd. (Jocaix O.lTepHa.)

[Tosicnennst Oy10BM TBEPAMX TUIL, P1JIMH 1 ra3iB HA OCHOBI ATOMHO-MOJIEKYJISIPHOT'O BUYEHHS ITPO
Oy/1I0BY PEUOBHHHU.

Mopenps imeanmpHOro Tasy. ['a3oBi 3akoHn. Tuck rasy. OCHOBHE pPIBHSHHS MOJIEKYJISIPHO-
KIHETHYHOI Teopil 1/1ealIbHOTO Tasy.

PiBusiHHs cTany imeanpHOro Ta3y. PiBHsHHA MenneneeBa-Knanelipona. I[3omporiecn.
(3pimKeHHs ra3iB, iX OTPUMaHHS 1 BUKOPUCTAHHSI.)

[TapoyTBOopenHs i konaeHcanis. Hacuuena it Henacudena napa. Kuninus. Bonoricts moBiTpsi.
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Touka pocu. MeTou BUMIpIOBaHHS BOJIOTOCTI TTOBITPSI.

BrnactuBocri pinun. [loBepxHeBuil HaTAT piaunau. 3ModyBaHHs. KaniispHi sBuIna.

bynoga it BnactuBocTi TBepaux Ti. Kpucranmiuni i amopdHi Tijia. AHI30TpOIis KPUCTATIB.
(YTBOpeHHst kpuctaniB y npupoji.) Pigki kpucramu Ta iXHI BIACTUBOCTI. 3aCTOCYBaHHS PIIKHX
kpuctaiiB y TexHimi. [lomimepu: ix BaactuBocTi 1 3actocyBanHs. (Hanomarepianu.)

Temogi siBuma. CTaTHCTUYHUH 1 TEPMOAUHAMIYHUH MIXOIU 0 MOSCHEHHS TETJIOBUX SIBHIIL.
Tepmoaunamiuna piBHOoBara. Temmneparypa. (CriocoOu BUMIpIOBaHHS TEMITEpaTypH.)

Buytpimns enepris Tin. J[Ba cmocoOu 3MiHM BHYTpIIHBOI eHeprii Tina. PoboTa i KiNbKiCTh
terioTu. PoboTta TepmoauHamiyHoro mpouecy. TeruioeMHicTh. llepmnii 3aKkoH TepMOJIMHAMIKH.
AniabatHuii iporec.

Tennosi mamuuu. [IpuHnmn aii TermoBuX ABUTYHIB. (/IBUTYH BHYTPIIIHBOTO 3TOPSHHSL.
Huzensb.) HeoOopoTHICTH TEIIOBUX MPOIIeciB. XOI0 MIbHA MAIIHHA.

Enextpuune none. Hanpyxenicte enekrpuuHoro nosiss. CuioBi JiHII €IEKTPUYHOTO IOJI.
HaxnagaHHs e1eKTpUYHUX MO0JiB. EJekTpudHe mosie TOYKOBHUX 3aps/IiB.

PedyoBuna B enextpuuyHomy moii. [IpoBigHMKM B eleKTpu4yHOMY moii. JlielekTpuku B
enekTpuuHOMy Toxi. [lomsipu3zanist gienexktpukiB. JlienekTprudHa MPOHUKHICTE pedoBUHH. (Brmus
EJICKTPUYHOTO ITOJIS Ha J)KMBI OpraHi3MH. )

Pobota mix yac nepemimieHHs 3apsay B OAHOPITHOMY eleKTpocTaTudyHoMy modi. [ToreHtian
€JIEKTPUYHOTO TOJISL.

Pi3Hus noreHmiamis. 3B’ 130K HAIPYKEHOCTI €IEKTPUYHOTO TIOJIS 3 PI3HUIICIO MTOTEHITiaiB.

EnextpoemHicTb. EnekTpoeMHICTb IIIOCKOI0 KOHJeHcaTopa. Buan konneHcaropis. 3’efHaHHS
KOHIeHcaTopiB. EHepris enekTpuyHOro nois. BukopuctaHHs KOHAEHCATOPIB Y TEXHIII.

Enextpuunuii crpyMm. Enexkrtpuune kono. Jlxepena 1 CIOXHBa4l €JIEKTPUUYHOTO CTPYMY.
Enextpopymriitna cunma. 3akoH Oma it TMOBHOrO KoJyia. EJeKTpHYHI KOJja 3 IMOCHTIIOBHUM i
napajeabHUM 3’€HaHHAM NpoBiAHUKIB. PoboTa Ta moTyxHicTh enekrpuuHoro crpymy. (Termnosa
aist ctpymy.) Mipu Ta 3acobu 6e3mneKH i yac poOOTH 3 €IEKTPUIHUMH PUCTPOSMHU.

EnextpuuHuii cTpyM Yy pi3HUX cepeloBUINAX (MeTanax, piaMHax, rasax) Ta Horo
BUKOPHCTAHHS.

ITna3ma Ta ii BnactuBocTi. (IIpakTruHe 3acTOCyBaHHS MIa3MH)

EnextponpoBiHiCTh HaMIBOPOBIIHUKIB Ta ii BuaW. BracHa 1 J0OMIIMIKOBa MPOBITHOCTI
HaIiBIPOBIIHUKIB.

EnextponHo-aipKoBUid Tepexia: HOro BIACTUBOCTI 1 3acTOoCyBaHHs. HamiBNpoBITHUKOBHI
nion. HamiBnpoBiTHUKOBI MPUIaAM Ta X 3aCTOCYBaHHS.

CtpyM y BakyyMi Ta oro 3actocyBaHHs. EnekTpoHHI mydkH Ta iX BaacTuBOCTIl. EnekTpoHHO-
IpoMeHeBa TpyOKa.

Enextpuuna 1 Mar”iTHa B3aemofii. B3aemonis mpoBiHUKIB 31 cTpymMOM. MarHitHe moje
cTpyMy. JIiHIl MarHiTHOTroO MOJsI MPSIMOTO 1 KOJIOBOTO CTpyMiB. [HAyKIis MarHiTHOrO mois. IToTik
MarHiTHO1 THIYKII.

Jlist MarHiTHOro MOJsl Ha MPOBITHUK 31 cTpyMoM. Cuna Amnepa. [lis MarHiTHOro mnoss Ha
pyxomi 3apsypkeHi yacTuHkd. Cuna JlopeHuna. MoMeHT cuil, 1o i€ Ha MPSIMOKYTHY PaMKy 31
CTPYMOM Y MartiTHomy nouii. [Tpuniun aii enexTpoaBUryHa.

MarsiTHi BracTHUBOCTI peyoBHHH. [lia-, mapa- 1 ¢pepoMarHeTuku. 3aCTOCYBaHHS MarHiTHHX
MmarepiainiB. (MaruitHuil 3anuc iHpopmarii. BIuIMB MarHiTHOTO MOJIst Ha KUBI OPTaHi3Mu.)

Enextpomarnitaa iaaykmis. ocmign M.Dapanes. Hampsm iaykiiitHoro ctpymy. 3akoH
enexktpomarHiTHoi iHaykuii. Camoinaykuis. EPC camoinaykuii. [ngyktuBHicTs. EHepris MarHiTHOTO
TIOJIST KOTYIITKH 31 CTPYMOM.

OOepTanHs TPSIMOKYTHOI paMKH B OJHOPITHOMY MAarHITHOMY IOJli. 3MIHHUH CTpyM.
OpepxaHHSI 3MIHHOTO CcTpyMy. l'eHeparop 3MiHHOro ctpymy. [litoui 3HaueHHS HaNpyru 1 CHUIU
ctpymy. Tpanchopmarop. BupoOHuITBO, nepenaya Ta BUKOPUCTaHHS EHEPrii €JIEKTPUYHOTO
CTpyMy.

B3aeM03B’s130K €JIEKTPUYHOIO 1 MarHiTHOTO TOMIB SIK MPOSB €JMHOTO €JIEKTPOMAarHiTHOIO
TOJISI.

KonuBanpauii KOHTYp. BUHUKHEHHS €IeKTPOMArHiTHUX KOJIMBAaHb y KOJMBAIBHOMY KOHTYPI.
["apMoOHIYHI €JIeKTPOMArHITHI KOJTMBaHHS. PIBHSHHS €JI€KTPOMAarHiTHUX TAPMOHIYHUX KOJHBAHb.
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YacToTa BIaCHUX KOJMBaHb KOHTYpY. [lepeTBopeHHs eHeprii B KOJIUBAIBHOMY KOHTYpi. BuMyieHi
KonuBaHHS. Pe3oHaHc. ABTOKOTMBAHHS.

YTBOpeHHsT 1 TOMMPEHHs elekTpoMarHiTHuX XxBwib. [ocmimn [I'.I'epma. IIBuakicTs
MOIIMPEHHs, JOBXHHA 1 YacToTa eneKTpoMmarHiTHOi xBwimi. Illkama enmeKTpoMarHiTHHUX XBWJIb.
BractuBOCTI €MeKTpOMAarHiTHUX XBWJIb PI3HUX Jlama3oHIB 4YacTOT. EJleKTpoMarHiTHI XBWJII B
npuponi i texuiui. [lpunnun aii pamiorenedonnoro 3B’s3kKy. PamiomoBneHHS 1 TenebGayeHHS.
Panionokarrisa. CtiibHHKOBUH 3B’ s130K. CYITyTHUKOBE TeeOaueHHS.

Po3BuTOK ysBIEHH PO MpHpoy cBiTia. [lomupenHs cBiTia B pisHUX cepenoBumax. Jxepena
1 mpuiiMaui cBitna. [lornmuHanHs 1 po3citoBaHHs cBiTia. Binbuanus cBitina. (ITinocke 1 chepuune
n3epkana. Onep:kanHsi 300pakeHb 3a JOMOMOTOK0 JI3epKall. 3aCTOCYBaHHS A3EpKall.) 3aOMIICHHS
cBiTJIa. 3aKOHHM 3asIoMJIeHHS cBiTia. [Toka3sHuk 3amomienss. [loBHe BinOnBanHs cBiTia. (Bonmokonna
onrtuka.) Jlinzu. [loOymnoBa 300paskeHb, ojepxkaHuX 3a gonoMoror miH3. Kyt 3o0py. Onrtuuni
IpUJIAIHU Ta X 3aCTOCYBAHHS.

CBITIIO SIK eleKTpOMarHiTHa XBuJsi. KOorepeHTHICTh CBITIOBHX XBHIIb. [HTEpdepeHIlis CBiTIa.
IaTepdepeniiiini kKapTHHU B TOHKKX TIaCTUHKAX 1 TutiBkax. (IToHSTTS mpo ronorpadiro.)

Hudpaxuis citna. [Ipunmun [oiirenca-®Openens. Judpakimiiini KapTUHA BiJ MIITHHHA,
TOHKOI HUTKH. J{ndpakiiitna rparka.

Hucniepcis citina. [IpoxompkeHHs cBitia Kpi3b npu3Mmy. HenepepBHuii ciekTp cBitia.
CnekTtpockorl.

[Monspuzanis citia. [Ipuponue i monsipuzoBane cBiTiO. (Oxep:kaHHs MOISIPHU30BAHOTO
CBITJIA.)

KBanToBi BnactuBocrti cBiTia. I'inoreza M.Ilnanka. CeiTiioBi kBantu. Crana [1nanka. Enepris
Ta iMynec ¢potoHa. Tuck cpitna.

®otoedexr. [Hocmimu O.I'. CroneroBa. 3akoHH 30BHIHBOTO (oTtoedexTy. PiBHAHHSA
dotoedekry. 3actocyBaHHs GHoTOEhEKTY.

JIrominecuenmis. (GoToxiMiyHa Iist cBiTIA.)

KBaHTOBI reHeparopu Ta ix 3acrocyBaHHs. [IpuHIun 1111 KBaHTOBUX F€HEPATOPIB.

KopnyckynspHo-XBUIbOBHI yasi3M CBITIA.

Icropiss BuBYeHHs aToMma. SlnepHa monens atoma. KBantoBi moctynatu M.bopa. (Jocainu
J.®panka i I'.I'epra.) Enepretuuni ctanu aroma.

BumnpomiHioBaHHs Ta TOIJMHAHHSA CBITJIa aToMaMHM. ATOMHI 1 MOJEKYJISpHI CIEKTPH.
PenTreniBcbke BUIIPOMIHIOBaHHS. (3aCTOCYBaHHSI PEHTIE€HIBCHKOTO BHUIPOMIHIOBAaHHS B Haylll,
TeXHill, MEIUIMHI, Ha BUpOOHULTBI.) CrieKTpajbHUM aHalli3 Ta HOTO 3aCTOCYBaHHSL.

MeTtoau peecTpaliii 10HI3yI04OI0 BUITPOMIHIOBAHHS.

AtoMmHe sapo. IIpoToHHO-HEWTpoHHa Mozaenb aToMHOro sapa. Hykmonu. [3otomu. SnepHi
CHJIM Ta 1X 0cOOJIMBOCTI. POJIb €NEeKTPUYHUX 1 S/IEPHUX CHJT y 3a0€3MeUeHH] CTIMKOCTI sep.

®i3u4HI OCHOBH siiepHOI eHepreTuku. EHepris 3B'a3Ky aToMHoro siapa. Jledexr mac. Criocobu
BHUBUIBLHEHHS SIIEPHOT €HEPTii: CHHTE3 JIETKUX 1 MOJAUT BOXKUX saep. AnepHi peakiii. Jlanimorosa
peaxilist moalIy siAep ypany. SlnepHuil peakrop. SlaepHa eHepreTuka Ta eKoJoris.

PanioaktuBHicTe. Ilpupomna 1 1mITydyHa paJloaKTHBHICTb. Buam  pajioaKkTUBHOTO
BunpomiHioBaHHs. Ilepion HamiBpo3magy. 3akoH pagioakTUBHOro posmany. OTpumaHHS 1
3aCTOCYBAHHS Pa/lOHYKIII/IIB.

(Jdo3umerpis. [1o3u BUPOMiHIOBaHHS. 3aXUCT BiJl 10HI3YIOYOT'O BUIIPOMIHIOBAHHSI. )

EnemenTapHi 4yacTUHKU. 3arajbHa XapakTepUCTHKa eleMeHTapHuX yacTHHOK. (Knacudikaris
eJIeMeHTapHUX YacTUHOK.) KBapku. KocmiuHe BUIPOMiHIOBaHHS.

Teopernuna ¢izuka

IIpenmer Ta MeTO] TEOPETHUHOT (DI3UKH.

Krnacuuna mexaHika SIK po3aul Kypcy TeopeTHuHOi (i3uku. Mexi 3acTOCyBaHHS KIaCHUYHOI
(HekBaHTOBOI) MexaHikH. OTJIs11 OCHOBHHX MOHSTH KJIACUYHOI MEXaHIKH.

JlocimkeHHs pIBHSHB PyXY 1 3aKOHIB 30€peeHHS.

JluHamika cucteMu yacTUHOK. Tumnu cui. 3akoHu 30epexeHHs. 3ajaua JBOX TUL: 3Be/IeHa Maca,
pyX y IeHTpaIbHOMY 101, 3a1a4a Kemiepa, nepepis poscisunsi, hopmyna Pesepdopaa, madboparopra
crcTeMa BIUTIKY 1 cucTeMa BIUTIKY IeHTpa Mac. MexaHiyHa nofioHicTs. Teopema Bipiana.

Pyx npu HassBHOCTI B s13€H.



Tunu B's3eit. Bipryansui nepemimenns. [lpunmun JI'AnmamGepa. PiBusiHHs Jlarpamka
MEPUIOTO POY.

[Tpunnun HaliMeHIo1 fii.

V3aragbHeHI KOOPAMHATH Ta IIBUAKOCTI, CTaH CHCTEMH, KOHQITYypalifHHA mpocTip.
[aTerpanpHe GopMmyroBaHHs 3aKoHIB (izuku. OCHOBHA 3a7a4a BapiamiitHOro ynciaeHHs. [Ipunmmn
l'aminbpToHa, piBHsAHHA Jlarpamxka apyroro poxay. YsaraabHeHHMH iMmyibc. BrmactuBocTti (yHKIiT
Jlarpan»a, acCHMOTOTHYHA aAUTUBHICTG. [IpuHIMT BigHOCHOCTI ["amises, po3mupena (HeoHOPiHA)
rpymna neperBopens ['amines. @ynkiis Jlarpanka yactku Ta cucreMu yactok. @ynkiis Jlarpamka y
30BHIIIHBOMY IIOJi. Y3arajJlbHeHa €HEprisd. Y3araJlbHeHUH IOTEHIliad, IUCUIIaTHBHA (QYHKIIIS.
PiBusnHs Jlarpanska 1y1s1 HEKOHCEPBATHBHUX CHCTEM.

Teopema HpoTep 1 3akoHU 30€peKeHHS.

Junamivni 3MiHHI. [HTerpamu pyxy i 3akonu 30epexenns. Cumerpii. Teopema E. Hrorep (E.
Noether). 3akonu 306epexeHHs K HacHiIKK TeopeMu HpoTep.

Berym 1o Teopii KonmuBaHb.

OpnoBumipHuit  pyx.  Ocouistop  noOnM3y — IOJOXKEHHS — piBHOBaru. Pyx vy
MIBUAKOOCIITFOI0YOMY TI0JTi. 3racarodi KoMBaHHs. BumyiiieHi konuBaHHs. Maiti KOJIMBaHHS CUCTEM
3 6araThbMa CTYIEHSMHU BUTIHHOCTI, BIACHI YaCTOTH, HOPMaJIbHI KOoJMBaHHA. [IOHATTS mpo HemiHiHHI
Ta MapaMeTpUyHi KOJMBAHHS.

JlunaMika TBEpIOTO Tija.

Mopnens TBepmoro Tina. KoopawHatd, MIBUIKOCTI 1 MPUCKOPEHHS TOYOK TBEPIOro Tila.
Matpunus noBopoty. Kyru Eiinepa. Tenzop i BekTop KyToBoi MmBHAKOCTI. JluHamiuHi 3MiHHI
tBepaoro Tina. Tenzop inepiii. Kinetnuna eneprisi. Cucrema piBHSIHb pyXy TBEPAOTO Tija BiTHOCHO
HEpPYXOMOro Ta pyxoMoro 0asuciB. PiBusaHHs Eitnepa. J[3uru. PiBuauns Jlarpanxa TBepJoro Tijia.
VY3aranpHEeHI CWIIM, y3arajbHEHI IMIYJIbCH, y3arajllbHEHa €Hepris TBepaoro Tima. Ommc pyxy
TBEPAOrO Tijla B CUCTEMI BIUIIKY, 1110 00EPTAETHCS BIAHOCHO 1HEPIiAIbHOI CUCTEMHU BIJUTIKY.

OCHOBHM MEXaHIKH CYLIJIFHOTO CEPEIOBUILA.

OCHOBHI TOHATTS MEXaHIKH CYLIIBHOTO cepeloBUIa. TeH30p MIBHIKOCTI Aedopmariiil.
PiBHsiHHS HemepepBHOCTI. TeH30p MeXaHIYHHMX HANpy>KeHb 1 3aKOHU 30€epexeHHs IMIyJlbca Ta
MOMEHTa immynbca. PiBHAHHS ans eHeprii. Bektop YMoBa. PiBHSHS pyxy ieajibHOi piUHH.
CrauionapHa Tteuist 1 iHTerpan bepnymm. Teopema ToMcoHa mnpo 30epexeHHS UPKYISLIT
mBuAKocTi. [ToTennianpHa Teuis. Hectucnusa pinvHa. 3ByKOBI XBWIIL B piIMHAX Ta ra3ax. PiBHAHHS
Hap’e-Crokca. JlaminapHa 1 TypOyJieHTHA Teuli B 3K01 piIUHH.

PiBastHHs [aminbTOHA.

[TeperBopenns Jlexanapa. @ynkiis ['aminsTona. PiBasaus ['aminsTona. dyHkiris ['amineToHa
gk eHepria cuctemu. Ilpuxmagu. Pazosuii mpoctip. Pas3oBi Tpaektopii. Teopema JliyBimis.
Bapianiiinuit npuHuun A piBHSIHb [ aMinbTOHA.

Kanoniunuii popmanizm.

Hyxxku [Tyaccona, ix BnactuBocti. Teopema Ilyaccona. 3B s130k myxok Ilyaccona 3 3akoHamu
30epexenHs. Kanoniuni nepersopenHs (KII). ITpuknaau. Baactusocti KII. KIT mis ocummnsitopa.
3aranbHUM TAXIA OO0 Teopii KaHOHIYHMX meperBopeHb. Meton [Maminbrona-fAko6i. Ilpuknagu
3acTocyBaHHA. 3MiHHI “His-kyT”. [Ipukmanu. Aniabatiuuni iHBapianTu. ONTHKO-MEXaHIYHa aHAJIOT1s.

PensTuBicTChKa KiHEMATHKA.

di3uka i reomerpis. [lceBnoeBkiiioBa cTpyKTypa npocropy-dacy. InrepBan. CBiToBuil KOHYC
nonii. [leperBopenns JlopeHia ik Hac/IiI0K 1HBapiaHTHOCTI 1HTEpBaly, iX (i3MUHA Ta FEOMETPUYHA
inTepnperanis. Hacminku mneperBopens Jlopenna. IlpuHIum BiJHOCHOCTI $K BiZOOpakeHHS
MICEBJIOEBKIIIOBO1 Te€OMETpii MpocTopy-dacy. 4-BekTopu: 4—paaiyc-BeKTOp, 4—IIBUAKICTh, 4—
MIPUCKOPEHHS, IEPETBOPEHHS 4—BEKTOPIB.

PensgTuBicTchbka IUHAMIKA.

Jlist 17151 BUTbHO1 4acTKU. PensaTuBiCTChKI iMITyIbC 1 eHepris. 4—immynbc. PiBHsHHA ["amibTOHA-
Sko061 BUIbHOI yacTku. B3aemomis B Teopii BigHocHOCTI. DyHKIisA Jlarpanka ik 4OTUPUBUMIPHHMA
cKaysp. 4—cuna Ta i nepeTBopeHHs. 3B'130K 4—cuiu 1 4—imnynbea. PiBHsaHHS MinkoBcbkoro. [lis i
¢byukuis Jlarpamka 3apsiia B 3aJaHOMY €JIEKTPOMArHiTHOMY ITOJi, 4—TOTEHIlad, PIBHSIHHA
I'aminbroHa-SAk006i. IHBapiaHTHICTH (a3W EIEKTPOMArHITHOI XBWJI, 4—XBWJIBOBHI BEKTOp,
NEPETBOPEHHS YaCTOTU 1 3—XBUJIBOBOT'O BEKTOPA.
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ExcniepumeHTanbHl OCHOBM 1 MareMmatudHe (OpMyIroBaHHS (yHIAMEHTAIBHUX 3aKOHIB
KJIACUYHO1 €JIEKTPOIUHAMIKH.

3akon Kynona. [Ipunnun cynepno3utii. Ctpym. [aaykiis maraitaoro nosis. Cuina, 1o i€ Ha
CTpyM B MarHiTHOMY moJii. 3akoH bio — CaBapa. 3akoH Ammnepa 3aKoH €JIeKTpOMarHiTHOI 1HYKIIii.
Enextpopymuiiina cuia. PIBHAHHS KIaCH4HOI €IeKTPOIMHAMIKH Y BakyyMi. CHCTEMH OJIMHMLIb.

MikpocKkomiuHi Ta MaKpOCKOIIYHiI piBHAHHS enekTpoauHamiku. [lomspusanis cepenoBuiia,
3B’s13aHi Ta BUIbHI 3apsaau. Enextpuyna iHaykiis. HamarnidayBaHHsl cepenoBuIIa, MOIspU3alliiHui
CTPYM Ta CTPyM HaMarHiuyBaHHs. HanpyskeHicTh MarHiTHOTo 1mosist. PiBHAHHS HemlepepBHOCTI. 3aKOH
30epexeHHs enekTpuaHoro 3apsany. Cuna Jlopenma. 3akon 30epeskeHHs eHeprii. O0'eMHa TycTHHA
eHeprii enexTpomarHiTHOro mois. Bekrop [IloiinTiHra. 3akoH 30epeXeHHS IMITYJbCY.
MakcBeniBCbKUI TEH30p HATATY. 3aKOH 30epeKeHHSI MOMEHTY IMITYJIbCY.

Enexrpocraruka. Cxansipauii notenuian. HanpysxkeHicts enexkrpuyHoro noisi. Teopema ["ayca.
PiBusinns Jlamnaca # piBasHHS [Tyaccona. MeToau po3B’si3yBaHHs 3a7a4 eleKTpocTaTuku. Po3kian
CKJIIPHOTO MOTEHLIATy M0 MyIbTUIONAX. EnexTpuunuii nunons. KBaapynons. Exepris aumnons y
30BHIIIHBOMY MOdi. JIUMoiab-aumnonbHa B3aeMosis. EHepris cucteMu 3apsKEHUX HPOBITHUKIB.
€MHICTB.

Marnitoctatuka. Bektop MaraiTHoi iHaykuii. Bekropuuii nmorenmian. Po3kian BEeKTOpHOTO
MOTEHIiaATy 10 MYIbTUNONAX. CKaXspHUI Mar"iTHUil moreHmian. EHepriss MarHiTHOro mojs Juis
MarHitoctaTuuHux siBuil. Koedimientn B3aeMHoi Ta camo iHAYKIii. MarnitHuii nunons. Exepris
MarHiTHOTO JUIOJS Yy 30BHIIIHBOMY MAarHiTHOMY NOJi. MarfiTHa JMITONb-AMIIONBHA B3a€EMOZIs.
Bzaemogis cuctemu cTpyMiB 13 30BHIIIHIM MarHiTHUM mnojeM. ['ipomarnitae BigHomeHHs. Teopema
Jlapmopa.

BunpomiHOBaHHS Ta MOIIMPEHHS €JIEKTPOMArHiTHUX XBUJIb.

KanibpyBanbHa iHBapianTHicTh piBHSHb MakcBena. KamiOpyBanus Jlopenma. Kymona i
I"aminbpToHA. 3ami3HIOBAJIbHI Ta BUIEPEKAI0Ul TOTCHITI M.

Crnexrpansauid po3kiaa. CHeKTpaldbHUN Ta KYTOBHH PO3MOALT €Heprii BUIPOMIHIOBAHHSI.
ITnocka MmoHOXpoMaTHU4Ha XBWIsL. 3akoH nucnepcii. [lonspusaris, IHTEHCUBHICT €JIEKTPOMarHiTHOI
XBUJII. 3B'30K MK €HEPTi€lo 1 IMITyJIbCOM IUIOCKOT €IeKTpOMarHiTHo1 XBuil. EnekTpomarsithe mose
SK CYKYIHICTb FapMOHIMHUX OCUWIATOPIB. Bupas eHeprii, iMIysibCcy Ta BEKTOPHOTO MOTEHILIATY
4yepe3 KOOPJAMHATH Ta IMITYJIbCH OCHUJISTOPIB €JIEKTPOMATHITHOTO TTOJISI.

EnextpomarHiTHe mojie Ha BeNMKIM BijacTaHi Bij Jokepena. KyroBuil Ta crekTpaibHHUN
PO3IOMAIT eNEeKTPOMArHiTHOTO BHUIPOMIHIOBAHHS 33/IaHUM CTPYMOM. EJNexTpu4He auIonpHe W
KBaJ[pyNOJIbHE MarHiTHE AUIOJIbHE BUIPOMiHIOBaHHA. EnekTpoMarHiTHe nose B OJIMKHIN Ta AaibHINA
30Hax. EnekrpomarniTHe mose 3apsiny, skuil pyxaerbces npuckopeno. [lorenmianu Jlienapa-Bixepra.
Enepris, BUNpoMiHIOBaHa YaCTUHKOIO, 10 PYXA€ThCs MPUCKOPEHO.

Po3cigHHA enekTpomarHiTHUX XBWib. EdextuBHuil nepepis posciguug. @opmyna TommcoHa.
Peakuis BunpomintoBanHs. PagiamiiiHa mmpruHa CeKTpanbHUX JiHIH.

Hudpakiis enexkTpomarHitTHux XBuiab. @opmyna I'pina. Judpaxuis aiHIAHO MOISpU30BaHOI
XBHJII Ha KPYTJIOMY OTBOPI.

OcHOBH cIeniaibHOI Teopii BiTHOCHOCTI.

ExcniepumeHTanbHI OCHOBHU crieliasibHOi Teopii BiAHOCHOCTI. AGepartis 3ipok, gociig Pi3o.
[leperBopennst Jlopenna. Hacninku 3 neperBopens Jlopenua. IlpaBuio pogaBaHHS IIBUIKOCTEH.
YoTupuBUMIpHUI BEKTOp Ta HOro MepeTBOpEHHs NMpH Mepexoji Bix OJHi€l A0 1HIIOI iHepIiiHOT
cucremu Biiky. [IpoctopoBo-uacoBuii inTepBan. KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOpPJUHATH.
CkanspHuii 100yTOK YOTHPHUBEKTOPIB, HOro iHBAapiaHTHICTh BIHOCHO MepeTBopeHb JlopeHia.
YoTupuBeKTOp T'yCTUHU CTpyMy. PiBHSHHS HenepepBHOCTI. YOTHPUBEKTOP MOTEHLIANy, PIBHAHHS
ms Hboro. KanmiOpyBannsa Jlopenna Ten3zop enexkTpomarHiTHoro mojs. PenstuBicTchka
KOBapilaHTHICTh piBHSIHb MakcBemna. IleperBopennst Jlopenua juis momiB. [HBapiaHTH TeH30pa
enekTpomarHiTHoro noist. Egext [Jonmiepa. KoBapiantHicTs Bupasy juist cuiin JlopeHna.

PenstuBicTchka MexaHika. PIBHSHHS pyXy B crelialibHIi Teopii BiiHOCHOCTI. YOTHPUBEKTOP
IIBUJIKOCT, iMmynbey, cuinu. Enepris vactuHku. Posnmax dactuHok. PensituBicTchka (yHKIIS
Jlarpana Tta ['aminsToHa. [IpuHIMI HAWMEHIIIOT i1 1711 €IEKTPOMArHITHOTO ToJist. [HTeTrpan maii auist
CHCTEMH, sIKa CKJIAJAEThCs 3 YACTHHOK 1 MOJIst. TeH30p eHeprii iMIynbCy eNeKTpOMarHiTHOTrO MoJis.
3akoH 30epeKeHHS €HEPTii Ta IMITYJIbCY.
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Enextponunamika cymiibHOTO cepeIoBHUIIa

Hienextpuku. Bextop monsipusanii. Bextop enextpuunoi inaykuii. TeH30p MOISIPU30BHOCTI.
Marnetuku. Bexktop HamarnideHHs. Ilonsipusaiis HenojsipHUX [ieseKTpukiB. JlokanpHe moe.
®opmyna Knayziyca — Mocotri. [lonsipu3anis moyisipHUX Ai€JIeKTPUKIB Y TOCTIHHOMY €1EKTPUIHOMY
nomi. Jlucmepcis mieNneKTpUYHOT MPOHMKHOCTI. 3B’SI30K MK JICJIEKTPUYHOIO Ta MAarHiTHOIO
MPOHUKHOCTSIMH W EHEpri€lo, sKa MOTIMHAEThbca B cepenoBuili. CriBBigHomeHHs Kpamepca —
Kponira. YacToTHa nucrepcis ra3y i3 3apsJKEHUX TApMOHIMHUX OCIHIIATOPIB.

@DeHOMEHOJIOTIYHA TEOPisl MOMUPEHHS eEKTPOMArHiTHUX XBUIIb.

[Tnocki xBwiIl B JiesleKTpUKax. XBHJIbOBE piBHSAHHsA. [Inocka MOHOXpOMaTHuYHA XBHIISL.
XBuaboBU BekTOp. JucmepciiiHe piBHsAHHS. a30Ba IIBUAKICTH €JIEKTPOMArHITHOI XBHIIL
CriBBiIHOIIEHHSI MK aMIUTITYJAaMH HANpPYKEHOCTEH €JIEKTPUYHOTO Ta MarHiTHOro mouiB. [ToTik
eHeprii enexkTpomarHiTHOT XBwii. [lonmsgpuzamis eJXeKTpOMAarHiTHUX XBWIb. [lommupeHHs
€JIEKTPOMArHITHUX XBWIb Y JHUCIEPIyIOUYOMY CcepeioBHINi. ['pymoBa MBUAKICTh. BimOutrsa i
3aJIOMJICHHS €JIeKTPOMAarHiTHUX XBWIb. @opmynu @penens. KoedinieHT BiZOUTTS Ta MPOXOIKEHHS.
Kyt bprocrepa. IloBHe BHyTpilIHe BitOUTTA. [lomupeHHs eneKTpoMarHiTHUX XBWIb Y IPOB1THUKAX.
[TommpeHHsT €IeKTPOMArHiTHUX XBHJIb B aHI30TPOITHOMY CEpEIOBHINI. 3BHYaiiHA Ta HE3BUYalHA
xBwii. ['eomerpuuna ontuka. EfikoHansHe HaOmmxkeHHsa. BunpomintoBanHs Yepenkosa — BaBuioBa.

EnextpomaruiTHe mojie y XBUJI€BOIaX Ta pe3oHaropax. [lomepedHo - MaraiTHi Ta MomepeyHo -
€JIEKTPUYHI XBUJIl. EeKTpOMaruiTHi XBuii B MIPSIMOKYTHOMY XBUIJIEBOI. [IpssMOKyTHHIA pe30oHATOD.

KBazicrarionapHi eJIeKTpOMaraiTHi MOJs.

YMoBH  KBasicramioHapHocTi. KBazicramioHapHi sBUIIA B JIHIHHUX  POBITHUKAX.
KBazicramionapae HaOmmkeHHS aisi Mar"itHoro mnois. CkiH — edekr. MarHiTHHIA pe3oHaHC.
[TpaBuna Kipxroda. /{osri miHii.

PiBHAHHS Mar"iTHOI T'iAPOJMHAMIKH JJISi HECTUCIUBOI pinuHu MarHiTHe yncio PeitHonbca.
[TomupenHs 30ypeHb B i7iealbHOMY IPOBITHOMY CEPEIOBHIII, SIKE 3HAXOAUTHCSI B MATHITHOMY TOJII.
AnbdseniBebki xBuii. Teuis ["apTmana.

Ilepexin Bij KBaHTOBOi MexaHikM A0 KiacuuHoi. KBasuknacuune HaOmwkeHHs. IIpaBuia
KkBaHTyBaHHs bopa-3omMmepdenba.

Pi3Hi mpencTaBiIeHHs BEKTOPY CTaHy Ta ONepaTopiB. 3arajibHa TEOpis YHITApHUX NEPETBOPEHD
VHiTapHI NEepeTBOPEHHs, IO BIJMOBIIAIOTH 3MiHI cTaHy 3 4acom; mpexactasieHHs lllpeninrepa,
I"aiizenOepra Ta B3aemoii. PyX y KyJ0HOBCHKOMY IOJIi, TUCKPETHUM Ta HEMIEPEPBHUN CIEKTPH.

CniH Ta noHATTA cniHopa. CiHOPH BUIMX paHriB. 3B’S30K CIIHOPIB 3 TeH30paMu. Matpuiii
[Mayni. PiBusunsa [aymi.

Teopis 30ypeHb B CTalllOHApHUX CTaHaX 3 AUCKPETHUM CIEeKTpoM. Teopis 30ypeHb Npu HasiBi
IBOX OM3BbKUX PiBHIB. Teopis 30ypeHb pH HasiBl BUpo keHHA. Meton Pitna.

VIMOBIpHICTb JUI IEPEXO/IiB 3 OJHOTO KBAHTOBOTO PiBHS HA iHIINML. AniabaTHuHe Ta panToBe
BKJIFOUEHHS B3aeMoii. [lepexoau mif Ji€ro nepioJuuHoro 30ypeHHs.

[IpaBuna BigOOpYy [HJs BUIPOMIHIOBAHHS Ta TOTJIMHAHHSA CBITIA. MYyYJIBTUIIONBHE
BUIIPOMiHIOBaHHS. Yac )UTTA 30y/PKEHHOTO CTaHy Ta MKWpHUHA eHepreTuuHoi aiHii. Edext Illtapka.

[IpuHIIMIT TOTOXXHOCTI Ta OOMIHHA B3aeMOisA. Teopiss OCHOBHOTO CTaHy aToma 3 JBOMa
eJleKTpoHaMU. 30y/DKEHHUI cTaH aToMa Teliio: OpTO Ta Mmapareiii.

Po3paxyHok aToMHUX piBHIB MeTo10M XapTpi-Poka (METO1 CaMOY3T0JIKEHOTO TOJIS).

BropunHe kBaHTyBaHHSI 0o030HHOro Ta (epmionHoro momiB. IlpeacraBieHHs uucen
3aITOBHEHHS TAPMOHIYHOTO OCIUAJISITOPA.

OcHoBu pensTuBicTcbkoi Teopii mosis. JliicHe Ta komriuiekcHe moist Kuelina-I'opioHa,
BEKTOpHE T10JIe, eIEKTPOMAarHiTHE TOJIe.

PiBusanus /[lipaka. BinbHuH pyx aipakoBcbkoi dacTHHKH. KamiOpyBanbHUN NpUHLIMI Ta
BKJIFOUEHHSI €JIEKTPOMArHiTHOro mossl. EJeKTpoH B 30BHIMIHBOMY €JIEKTPOMAarHiTHOMY MOJIL.
MarniTHUN MOMEHT eJIeKTpOHa.

3apsnoBe crupsbkeHHs. YacTuHka Ta aHTHyacTuHKa. [IoHATTS AipakiBchkoro “mops”. Teopis
Jlipaka Ta TOHKE pO3LIETJICHHs B aTOM1 BOJHIO. JIeMOiBChKUiA 3CYB.

Bropunne xBanTyBaHHsI 0030HHOTO TOJIs. [lepecTaHOBOYHI CHIBBIHOMICHHS JJIsI TIOJBOBUX
orepaTtopiB. Onepatopy HApOKEHHS. 3HHILEHHS Ta Yncia 4acTUHOK. OCcOOIMBOCTI KBAaHTYBaHHS
€JIEKTPOMArHITHOTO TTOJISI.
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Bropunne kBanTyBaHHs (HEpMIOHHOTO TTOJIS.

[Ipy>xHe po3CisiHHS YacTUHOK 0e3 CriHa.

Oyukiis ['piHa a1 BUIBHOT 4YacTHMHKW. AMIUTITYAQ PO3CiSHHA. bBOpHIBCBKHI  psijl.
Hudepenuiiinuii neperun. Teopis po3cisHHA B OOpHIBCbKOMY HaOmmxeHHi. KBaHTOBHIA BHBIiX
dhopmynu Pezepdopaa.

Meton mapiiianbHux XBuib. [lorstTs S-marpuii. @azosuii 3cyB. Ontuuna Teopema. [IpyxHHe
PO3CISIHHS TIOBUTPHOT YaCTUHKH Ha CPEpHUHIN MOTEHIIWHIN sIMi, TOB)KWHA PO3CIsSTHHSI.

Po3cisHus Ha chepuuHOMy NOTeHLIHHOMY Oap'epi. Epextn 0OMiHy Ipu po3CisiHHI OTHAKOBUX
YaCTUHOK. MOTIBChKE PO3CISTHHSI.

OO'ext, mpeaMer 1 METOAM TEPMOIMHAMIKM Ta CcTatucTUuHoi ¢izuku. [loHATTA
TEpPMOJAMHAMIYHOI CHCTEMHU. [HTEHCHBHI Ta EKCTECHCHBHI IapaMeTpH CTaHy. TepMOJMHAMIvHI
MOTEHIIIAU Ta iX 3aJIeKHICTh BiJ] MTApAMETPIB CTaHy CUCTEMHU.

HynpoBe Havano repmoauHamMiku. PiBHOBakHMIA cTaH. Temmeparypa.

[TpuHIMN eKBIBaJICHTHOCTI MEXaHIYHOi poOoTH Ta TerioTH. llepiie Havamo TepMOIMHAMIKH.
BHyTpiiHs eHepris TepMOAUHAMIYHOI CUCTEMH.

PiBHOBakHI (3BOpOTHI) Ta HEpPIBHOBaXXHI (HE3BOPOTHI) mpomecu. AmiabaTWYHHMNA TPOIEC.
[Tonsatrss enrpomii. J[pyre Hauano TepMOAMHAMIKK [Js PIBHOBAXHHUX mpoleciB. OOuYucieHHs
KoedilieHTa KOPUCHOI il TeIIoBUX MamuH. /[pyre Havamo TepMOIUHAMIKH JJIsl HEPIBHOBAKHUX
npoueciB. HepiBaicts Knaysiyca.

TepMoauHaMiuHi CHCTEMH 31 3MIHHMM YHCIOM YacTHHOK. Di3W4HMI 3MIiCT XiMI9HOTO
notenuiany. CniBBigHomeHHs J[rorema-I'i06ca. Yncno He3aneXHHX MapaMeTpiB CTaHy CHUCTEMH.
3anekHICTh TEPMOJUHAMIYHHUX TIOTEHITIATIB BiJ] YUCJIa YACTUHOK.

HeoOxiani Ta 10CTaTHI YMOBH T€PMOIMHAMIYHOT pIBHOBArM OJJHOKOMIIOHEHTHUX 130JIbOBAHUX
cucrem. TemoBa piBHOBara. MexaHiuHa piBHOBara. XiMmiyHa piBHOBara. HemoBHa piBHOBara.
JlokanbHa piBHOBara.

MogenmoBaHHsl TEPMOJIWHAMIYHUX MporeciB B TepmoauHamini. OCHOBHE pIiBHSIHHSA
tepmoauHamiku. CriBBigHomeHHs: MakcBeuia. TepMmiuHe Ta KalopiuHe piBHSAHHS CTaHy. Y MOBa iX
CYMICHOCTI. 3aCTOCYBaHHS TEPMOJUHAMIKH JIJISI JOCIIKEHHSI aTOMHOTO 11€aJTbHOTO Ta3y Ta 1HIINX
TEPMOJIMHAMIYHUX CHUCTEM.

[Iponec JIxoynsi-Tomcona. Temmeparypa iHBepcii mist rasy Ban-mep-Baambca. Ilapamgoxc
['i66ca. Tpere Haua0 TEPMOAMHAMIKY Ta HACIIAKH 3 HBOTO.

OCHOBHI TMOJIO)KEHHSI CTaTUCTUYHOI (Pi3uku. CTaTUCTUUHUN METOJl BUBYEHHS BIACTUBOCTEHN
MaKpOCKOMIYHUX cUcTeM. MIKpOCTaHU Ta MaKpocTaH cucteMu. Eproanyna rinoreza. CTaTUCTUYHUNA
aHcamOib. YcepenHeHHs 1o aHcamOito. ['ycTrHa HMOBIpHOCTI MikpocTaHiB. PiBHsHHS JliyBULs.

MikpokaHOHIYHMI aHcaMOab. MikpokaHOHIYHMN po3nozin ['166ca. TepMonnHamiuHa Bara
CTaHy CHUCTEMHU i3 3aJJaHIMH BHYTPIITHHOIO SHEPTI€I0 Ta YMUCIOM YacTHHOK. [IpuHimn Bombsimana.
Oco0nHuBOCTI AOCTIIKEHHS KIIACHYHUX CHCTEM.

Meton (bonpimana) OOYMCIIEHHS TEPMOJAMHAMIUYHUX IAapaMETpPiB  MIKPOKAaHOHIYHHUX
aHcaM0iiB. 3acTocyBaHHS MeToly boribliMana A JOCHIDKEHHS BJIACTUBOCTEH aTOMHOIO
17I€aTbHOTO Ta3y, Ta IHIINX KJIACHYHUX 1 KBAHTOBHX CHCTEM.

Kanoniunwuii ancam6ib. Kanoniunuii po3noain ['i06ca. CraTucTuyHMiA iHTErpal i CTaTUCTUYHA
cyma. YpaxyBaHHS TOTOKHOCTI YaCTHHOK. 3B'SI30K BUIBHOI eHeprii ['enpMrosibiia 31 CTATUCTHYHUM
IHTErpajoM 1 cTaTUCTUYHOIO cyMmoto. Meton (I'i60ca) oGunciIeHHsT TepMOIUHAMIYHUX MapameTpiB
KaHOHIYHMX aHcaMOiB. 3actocyBaHHs MeTony 1'100ca /ist TOCTIKeHHsT BJIACTUBOCTEH aTOMHOTO
171eaIbHOT0 ra3y, IHIINX KJIACHYHUX 1 KBAHTOBUX CHUCTEM.

OCHOBHI MOHATTS PIBHOBAXXHOI KBAaHTOBOI CTATUCTUYHOI (Ppi3uku. CTaTUCTHUUHUHN orepaTop i
MaTpull TYCTMHHM WMOBIpHOCTI MikpocTaHiB. PiBHAHHS Heiimana. KsanTyBanHs eHeprii
MOCTYHAJIBHOTO PYXY aTOMIB 1JI€aJIbHOTO Tas3y.

Benukuii kaHoHIUHMH aHcamMOnb. Bemukuit kaHoHiuyHuit posmonin [160ca. Benuka
cratuctiyHa cyma. Omera-moTeHuiais, Woro 3B'S30K 3 BEIMKOK CTATHUCTUYHOIO CYMOIO, 1HIIUMHU
TEPMOAMHAMIYHUMHU MOTeHIianiaMu. OOYHCIEHHSI OMera-moTeHIiany i piBHAHb CTaHy aTOMHOTO
17IeaTbHOTO Ta3y 31 3MIHHUM YHCJIOM YaCTHHOK.

CratuctuyHa Teopiss BUPOKEHHX cucTeM. OOUMCIIEHHS BEIMKOI CTaTUCTUYHOI CyMHU JUIs
ancamOmro ¢epmioniB. Posmomin ®epwmi-Iipaka. OOuncieHHs BETUKOI CTAaTUCTUYHOI CYMHU MJIS
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aHcamOiro 6030HiIB. Posmonin boze-EitHmreitna. CTaTUCTUYHO HEBUPODKEHUW Ta3, PO3MOALT
Makcenna-bonbiiMana. XBUIBOBI Ta KOPIYCKYJISPHI BJIACTHBOCTI YaCTHHOK Y BHUPOJDKEHUX Ta
HEBUPOKEHUX CUCTEMAX.

BrnactuBocti MonekynspHUX ra3is. TepMoanHaMiuHi BIACTUBOCTI HEBUPOPKEHOTO 1/1€aJIbHOTO
ra3y, L0 CKJIAJa€eTbCsi 3 JBOXAaTOMHUX MoOJIeKyJd. EjekTpoHHa, mocrynajibHa, KOJMBaJlbHA Ta
o0epTaibHa YAaCTUHH CTATUCTUYHOI CyMH. BIIMB 00epTalbHOTO Ta KOJHMBAJIBHOIO PyXy Ha
TeIUI0EMHICTh. OCOOIMBOCTI CUCTEMU MOJIEKYII, 1110 CKJIaJal0ThCs 3 OJHAKOBUX aToMiB. BiactuBocti
OpTO- Ta MapaBOHIO.

TepmoauHaMiyHi  BIACTUBOCTI HEBHUPOKEHOI'O 11€AJIBHOTO Ta3zy, IO CKJIAJA€eTbes 3
0araToaTOMHIX MOJICKYIL.

TepmoauHaMiuHI BIACTUBOCTI peanbHOTo razy. Kondirypamiitauii inHTerpan. PiBHSIHHS cTaHy
y BUTJISAL BipiaJIbHOTO psAAY 3a CTENEHSMHU I'yCTHHH. PiBHsSHHS ctany Bau-pep-Baanbca. 3B's30k
JIPYroro BipiaJbHOTO KoedillieHTa 3 TMapaMeTpaMH MDKMOJICKYJISIpHOI B3aemoii. ExpanyBaHHs
Hebast. Teopis [leOast- Xrokkes.

TepMoanHaMiyHi BJaCTUBOCTI PEUYOBHHH Y 30BHIIIHHOMY 1OJ1. TepMoauHaMidHa piBHOBara y
30BHIIIHBOMY 10JTi. TepMOoAMHaMi4HI BIaCTUBOCTI PEYOBHUHH B EIIEKTPHYHOMY 1 MAarHITHOMY TOJISIX.
Bekrop nonspusauii, popmyna Jlanxesena. [1oaspru30oBHICTh Ta mapaMarHiTHa COPUHHSTIMBICTS.
3B'S130K MK SIBUILEM €JIEKTPOCTPHUKIIL Ta m'e30eekToM. AniadaTuyHe po3MarHiayBaHHs SIK METO/T
OTPUMAaHHS HU3bKUX TEMIIEpATYp.

Cucremu 3 BiJl'€MHOIO a0COIIOTHOIO TEMITEPATYPOIO.

dizuka rerepodasHUX 0araTOKOMIIOHGHTHHX cucTeM. da3oBa piBHOBara. YMoBH (a3oBoi
piBHOBaru B reteporeHHiid cucremi. llpaBuno a3z I'ibca. Kmacudikamis ¢azoBux mepexomis.
PiBusanns Knaneiipona-Knaysiyca. Tuck HacuueHoi napu Haj TBepauM TijoM. PiBusuusa Ependecra
i (ha30BHX MEPEXOIIB APYroro poay. YMOBH XIMIYHOI piBHOBaru. 3aKOH Iil04MX Mac. Teopis
Jucoluiaii JBOXaTOMHUX MOJIEKYII.

lonizamiitHa piBHOBara. 3aJIeKHICTh CTYIIEHI 10HI3aIii aTOMIB BiJl TUCKY 1 TeMIEpaTypH.
®opmyina Caxa. Pi3uKa BUPOPKEHUX TEPMOAMHAMIYHUX cUCTeM. MeTouKa 004HCIeHb TEPMIYHOTO
Ta KaJOpIYHOTO pPIBHSHb CTaHy BHUpOJKEHMX cucTteM. CreniaabHi MaTeMaTH4Hi (QyHKuIi, sKi
BUKOPHUCTOBYIOTBCS Y LIUX OOUYUCIICHHSIX.

TepMonrHaMiyH1 BIIACTUBOCTI €JIEKTPOHHOIO a3y B MeTanax. ['ycTHHA €JIeKTPOHHUX CTaHiB,
€Hepris eJeKTPOHHOTO Trasy, eHepris depMi, TemnepaTypHa 3aJeXHICTh XIMIYHOTO MOTEHIialy,
TeMreparypa BUpopkeHHs. TemioemuicTb. KOHTakTHA pi3HUIS TOTEHITIATIB.

OCHOBHI 110JI0’KEHHSI 30HHOT Teopii TBeporo Tijla. CTaTUCTHKA PyXOMHUX Ta HEPYXOMHUX HOCIiB
3apsy B HamIBOPOBIJHUKAX. XIMIYHUN MOTEHIIaJl €JEKTPOHIB B HamiBOpPOBiAHUKAX. [TpuHuummn
KOMIIeHcallii. BinacTUBOCTI BIacHUX Ta JOMIIIKOBUX HaMiBIPOBIIHUKIB N- 1 P-tumy. TemnepatypHa
3aJIe)KHICTh KOHLEHTpALlli HOCIIB CTPyMY JAOMILIKOBUX HaIlIBIIPOBIAHUKIB.

SBume kouaencanii bose-EitHmrelina ta #ioro cyuyacHi 3actocyBanHs. Temmeparypa 0o3ze-
KoHJeHcalli. Yucnao 603e-4aCTUHOK Ha OCHOBHOMY €HEPreTUYHOMY PiBHI, €HEpris, TeIIOEMHICTb,
TUCK 003e-razy.

TepMonnHaMiyH1 BIACTUBOCTI PIBHOBAXKHOIO €JIEKTPOMArHITHOTO BUIPOMIHIOBAHHS. 3aKOHU
Credana-bonbiimana, Penes- J[xinca, Bina. ®opmyna [lnanka i cieKTpaibHOI TYCTUHU €Heprii
BUIIPOMIHIOBAHHSI.

TepmoauHaMiyHi BIaCTUBOCTI TBEPAOTO Tila. BHECOK aKyCTMUHHMX Ta ONTHYHUX KOJIUBAHb B
€Heprilo KOJIMBaHb 1 KOJIMBaJIbHY TEIUIOEMHICTh. Teopis TernoeMHOCTI TBepaoro Tia [ledas. 3akoH
Hrononra-IItu. Monens TBepaoro Tina Eiinimreiina.

Teopis dpaykryaniit. @aykTyarii Ta KOpessiis napaMeTpiB CTaHy TEPMOJUHAMIYHUX CHUCTEM.
Cratuctuuna Teopis ¢puaykryauii. @ayKTyarii i Kopensiis TepMOAMHAMIYHUX BEJTMUUH Y BETUKOMY
KaHOHIYHOMY Ta KaHOHIYHOMY aHcaMmOisx. Tepmonunamiuna Teopis (uaykTyauiid. IMOBipHICTH
TepMOJIMHAMIYHUX QuykTyamid. @Daykryauis TeMmepaTypu Ta IHIIMX T[apaMmeTpiB CTaHy
TEPMOJWHAMIYHUX CHUCTEM.

di3nyHa KiHeTHKa. MeToau JOCHIKEHHS HEPIBHOBAXHUX TEPMOJUHAMIYHUX CHUCTEM.
OpnoyacTuHKOBa (yHKLIsE po3nonainy. BuBinm kiHeTHUHOro piBHSHHS boibliMaHa 3 pIBHSHHA
JliyBinns. Interpan 3itkHens. HaOmkeHHs yacy penakcamii. ExekTpornpoBiHiCTh HEBUPOIKEHOTO
eNeKTpOHHOTO0 Ta3zy B Meranax. Edekr Xomrma. SBuma audysii, TEmIonmpoBiZHOCTI Ta
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TepMOCIIEKTPOPYIIiiHHOI cuiu. [ToTik Temna, KoedilieHT TEMIONPOBITHOCTI.

MeToanka BUKJIaAaHHS Qi3UKH Ta MKUIbHUN Kypc Qizuku:

[Ipeamer, 3aBaHHs 1 CTPYKTYpa METOAMKHA HaBYaHH (DI3UKU B CEPEIHIN IIKOJI.

Crangapt Gi3U9YHOI OCBITH B CYy4aCHIN IIKOJII.

di3uKa K HaBYAIBHUHN ITpeaMeT. AHAII3 MOKIIMBUX CHCTEM IMOOYIOBH IIKUTBHOTO KypCy (Di3uKH.

Merta, 3aBiaHHs Ta 3MICT Kypcy (hi3UKH (CTapIoi Ta OCHOBHOI IIIKOJIH).

B3aemo03B’ 130k HaBYaHHS (Di3UKH Ta IHIINX MPeAMETIB. [HTerpoBaHi Kypcu.

Etanm mizHaHHsA Gi3MYHUX SBUI. Y3arajbHIOBAJIBHI IUIAHU JIO CIIOCTEPEIKEHb, EKCIIEPHUMEHTIB,
(h13WYHUX TTOHATH, BEJIMYHH, 3aKOHIB, TEOPIH, MPAKTUYHIX BUKOPHCTAHb.

Mertou HaBUaHHS (Bi3UKH.

[IpoGnemue HaB4aHHs (Hi3UKH B MKOII. JleMoHCTpariiiHuil mpoOieMHNi eKCIIepUMEHT.

HaBuasibHuii €KCIEpUMEHT Y IIKUTbHOMY Kypci ¢izuku. Kommn’roTepHi 1eMoHcTpaitii.

Buau 3amaq 3 ¢isuku Ta ix wnmacudikamis. Meroau po3B’si3yBaHHS, aJTOPUTMIUHI MPUAOMH
PO3B’sA3yBaHHA (I3UYHUX 33]a4.

Knacudikarist ypokiB 3 ¢i3uku Ta ix crpykrypa. Cucrema ypokiB 3 (izuku.

Y poKu KOHTpOJIIO 3HaHb. 12-6abHa cucTeMa OLiHIOBaHHS 3HaHb. TeMaTHYHE OLIHIOBaHHS 3HAHb.

Hudepenmiariss HaB4yaHHS, nOpodinbHAa Ta piBHEBa AudepeHmialiss HaBYaHHA (PI3UKH.
@dakynbTaTUBHI KypcH 3 (DI3UKU B CepeiHiil IIKOJII.

[To3aknacHa pobora 3 (izuky, il 0codmBOCTI Ta HOPMH.

Yok y3arajabHEHHs 1 cucTeMaTtu3allii 3HaHb 3 TeMu "byznoBa pedoBuHn" 7 Kiiac.

Y poK BHBUEHHSI HOBOT'O HABYAJILHOTO MaTepiay 3 BAKOPUCTAHHSAM IPOOIIEMHOTO METO/TY 3 TEMHU:
"BumtoBxyBasibHa cuiia” 8 Kiac.

KomOiHoBaHui1 ypoK: BHBYCHHSI HOBOTO MaTepially i alrOpUTM PO3B 13Ky 3a1a4 3 TeMH "PiBHSIHHS
TeruioBoro Oamancy" 8 kiac.

VYPpOK yIOCKOHAJICHHS 3HaHb Ta HAOYTTS MPAKTUYHUX BMiHb 1 HABHYOK: PO3B’S3yBaHHA 33124 3
temu "[locnioBHe, mapaneabHe 1 3MillIaHe 3’ €JHAHHS TPOBITHUKIB" 9 Kitac.

®opMyBaHHS OCHOBHUX MOHSTh KIHEMATUKU TPSIMOJIIHIHHOTO PIBHOIPUCKOPEHOro pyxy, 10
KJ1ac.

Metoauka BuBUeHH: 3akoHIB HrroTona, 10 kiac.

VYPpOoK yIOCKOHAJIEHHSI 3HaHb Ta HAOYTTs NMPAKTUYHUX YMiHb 1 HABUYOK: aJITOPUTM PO3B’SI3KY
3a/1a4 3 TUHAMIKU Ha pyX Tija mif Jiero 6aratbox cui, 10 kiac.

Meroauka BuB4eHHs TeM: "Pobotu cuimu TsokiHHA. [loTeHuianbHa eHepris 1eopMoBaHOro Tuia.
3akoH 30epekeHHs TOBHOI MexaH1uHoi eHeprii” 10 kiac.

Meroka BUBUEHHS TeMH "3aKkoH 30epeskeHHs iMmynbey'™ 10 kiac.

Mertonuka BuBYeHHs TeMH "PiBHAHHS CTaHy i1eanbHOro rasy. [3onpornecu”, 10 kac.

dopMyBaHHS MOHATTS PO Temreparypy B 10 kmaci.

KombinoBaHuil ypok Ha Temy "3acTOCyBaHHS NEPIIOT0 3aKOHY TEPMOANHAMIKH JI0 1301po1ieciB”,
10 xnac.

dopMyBaHHS MTOHATH €JIEKTPUIHUI 3apsiJl, EIEKTPHYHE M0JIe, HAPYKEHICTh eIEKTPHYHOTO TTOJIS,
10 xnac.

VYpok BUBUEHHS HOBOro marepiany 3 TemMu "Cuia JlopeHna" 3 BUKOpHUCTaHHIM HPOOIEMHOIO
HaByaHHs, 10 knac.

SIBuILe eeKTPOMAarHiTHOI 1HIYKIIIi — YPOK BUBUEHHSI HOBOTO MaTepialy, OCHOBHI JIEMOHCTpaIlii
3 TEMH, CTaplia IIKoJIa.

Mertonuka BuBYeHHs TeMH "BiTbHI €IeKTpOMarHiTHI KOJIMBaHHSA'", CTapIia MIKoJIa.

Merouka BuBUeHHs TeMH "EnexkTpoMarHiTHi XBUIIi", cTapiia mKosna.

3MicT 1 MeTOJMKa BHBYEHHS XBWJIBOBOI ONTHKM B MIKUIbHOMY Kypci ¢i3uku. OCHOBHI
JIEMOHCTpallii 3 XBUJIbOBOI ONTUKH, CTapIIa IIKOJIA.

Mertouka BuB4YeHHS TeMH "@i3uka aToMy'", cTapiia mKoJa.

SBuie ¢oroedekTy — ypoK BHUBUEHHsS HOBOI'O MaTepialy 3 BHKOPUCTAHHSM IPOOJIEMHOTO
METOly HaBYaHHSI, CTapIa IIKoJIa.

KomGinoBanuii ypok Ha Temy "Eneprist 38’s13Ky. SnepHi cum", cTapia mkosnia.

KPUTEPII OLIHIOBAHHSA
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Cknanennm € GpaxoBe BUIIPOOYBaHHsI, OI[iHEHE 3a mKayioko omiHok Big 100 mo 200 6amis. SAxmo
BCTYITHUK HE CKJIaB ()axOBOr0 BHUIIPOOYBaHHS, TO BiH OTpPUMY€E OILIHKY HIbk4uy 3a 100 OGais.
[TincraBoro st (hopMyBaHHS OIIHKM € TMPaBWIBHICTh, JIOTIYHICTh, INIMOWHA BiAMOBiMI, YMIHHS
aHaNli3yBaTH MPOOJEMH, SKI CTOCYIOThCS 3MICTY BIiAMOBiMI, BUPOOJSATH CAMOCTIHI OIIIHKH Ta
PIIIEHHS 1I0JI0 PO3B’SI3aHHA TaKUX MPOOIIEM.

PiBens npodeciiiHoi KOMIETEHTHOCTI BCTYITHUKIB OLIHIOETHCS 32 200-0a1bHOI0 MIKAIOKO:

I piBenb — moyaTkoBHWii BiamoBimi BCTymHMKAa Ha TEOPETHYHI MUTAHHS €JIEMEHTapHI,
(dbparMeHTapHi, 3yMOBJIIOIOTHCS TOYATKOBUMH YSBICHHSMH MPO CYTHICTH NMCHUXOJIOTO-MIEAaroriyHuX
Ta METOAMYHUX KaTeropiil. ¥ BIAMOBIIAX Ha MPAaKTUYHI Ta TBOPYI 3aBJaHHS BCTYIHUK HE BHSBIISIE
CaMOCTIMHOCTI, IEMOHCTPYE HEBMIHHS aHAJI3yBaTH AISUIBHICTD YYaCHUKIB HaBYAIbHO-BUXOBHOI'O
npoLecy, IpuiMaTu pilieHHs.

II piBeHb — cepeaHiii. BcTynmHUK BOJOAi€ TMEBHOIO CYKYIHICTIO TEOPETUYHHUX 3HAHb,
MPaKTUYHUX YMiHb, HABUYOK, 3JaTHUN BUKOHYBATH 3aBJaHHS 32 3pa3KOM, BOJIOJIE €IEMEHTApHUMU
BMIHHSIMH 3/11CHIOBAaTH MOIITYKOBY, EBPUCTHYHY JiSUIbHICTB, CAMOCTIITHO 3700yBaTH HOBI 3HAHHSI.

III piBenb — nocraTHili. BcTynHUK 3Ha€ ICTOTHI O3HAKU MOHSATH, SBUII, 3aKOHOMIPHOCTEH,
3B’SI3KIB Mi’K HUMH, a TaKOX CAMOCTIMHO 3aCTOCOBY€ 3HAHHS B CTAHJAAPTHUX CHTYAIisIX, BOJOIE
PO3YMOBHMH OIlepalisiMu  (aHaii3oM, aOCTparyBaHHSAM, Yy3arajibHEHHSIM TOILO), BMi€ pPOOHUTH
BHCHOBKH, BUIIPABJISITH JOMYIICHI MOMUJIKH. BinmoBine MOBHA, MpaBHIIbHA, JIOTIYHA, OOTpYHTOBaHA,
xoua i1 1 OpaKye BIaCHUX CY/KECHb.

IV piBenb — Bucokmii. [lependavyae rarOOKi 3HAHHA 3 3arajbHOI Ta TEOPETUUHOI (Pi3UKH,
METOJIMK HaBuYaHHS (i3UKH; €pyIuIlio, BMIHHA 3aCTOCOBYBAaTHM 3HaHHS TBOPYO, 3I1HCHIOBATH
3BOPOTHIMH 3B'I30K y CBOil poOOTi, CAMOCTIHO OILIHIOBATH PI3HOMAHITHI JKUTTEBI CUTYaIlii, SIBUIIIA,
(dakTu, BUSBIATU 1 BIJICTOIOBAaTH OCOOMCTY MO3UIlif0. BiAMoBigs BCTyNMHHMKA CBIJYUTH MPO HMOTO
MpaBUJIbHE 1 MNIMOOKE PO3YMIHHS CyTi MUTaHHS MPOrPAMHOTO Martepiaiy; ruOOKe i apryMeHTOBaHe
JIOBEJICHHSI TEOPETUYHUX TOJI0KEHb; YMIHHSI IHTEIPOBAHOI'O 3aCTOCYBAaHHS TEOPETHMYHUX 3HAHb 3
(haxoBHX JHUCIUIUIIH, BUTbHE BOJIOIHHS 1 aJICKBaTHE 3aCTOCYBAHHS TEPMIHOJIOTI].

Taoauus BixnmoBigHOCTI
PiBHIB miaroroBku 3navyeHHaM 200-0a1bHOI KA OLIHIOBAHHS BiNOBiell BCTYNHUKIB
i Yac BCTYNIHOT0 BUNIPOOYBAHHS

PiBeHb KOMITIETEHTHOCTI [Ixamna Hamionanpna
OIIIHIOBAaHHS IIKana
OI[IHIOBAHHS
IMouaTkoBuii. Binnosiai BCcTynmHUKA HEBIpHI, (hparMeHTapHi,
3aCBIIYYIOTH BiJICYTHICTh HEPO3YMIHHS TIPOTPAMOBOTO MaTepiany 1-99 HE3aJJ0BUTEHO
B LIJIOMY

Cepenniii. Bianosiji BCTymHUKa BHU3HAYaOTHCS PO3YMIHHSAM
OKpEeMHMX AacCMeKTiB MHUTaHb MPOTPaMHOrO MaTepialy aie
XapaKTepU3yeTbCs IOBEPXOBICTIO Ta (parMeHTapHictio. llpu
IIbOMY CIIOCTEPIrat0ThCsl HETOYHOCTI Y BUCJIOBJICHHI JYMKH

Jocrarthiii. Binnosial BCTynmHIKa BU3HAYAIOTHCS TPaBUIILHUM
1 TIMOOKMM pPO3YMIHHSAM CYTHOCTI THMTaHHS MPOTPaMHOTO
Marepiaiy, ajie Tpu IbOMY B HUX MalOTh MICII€ OKPeM1 HETOYHOCTI
HEMPUHIUIIOBOTO XapaKTepy

Bucoxkuii. BiamnoBiai BCTyNMHUWKAa BH3HAYAIOTHCS TIIHMOOKUM
PO3YMIHHSIM CYTHOCTI TUTaHHSI IPOTPAMHOI0 MaTepiaity 175-200 BLIMIHHO

100-136 3a10BLJIBHO

137-174 noope
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