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IHHOACHIOBAJIBHA 3AIIMCKA

OcHOBHOIO MeTOI0 (DaxoBOro BUIPOOYBaHHS € TepeBipka (axoBHX 3HAHb BCTYIHHKIB B
MEXax OCBITHBOI Iporpamu OakajiaBpa, BHUSIBJICHHS PIBHA iX 3arajibHOi (PI3MYHOT 1 METOAMYHOI
KYJIBTYpH.

@axoBuil icnuT 3 GI3MKM 1 METOAMKH BUKIANaHHSA (i3MKH mepeadadae MEpeBipKy
npodeciiHOl MiITOTOBKU CTY/ICHTIB-BUITYCKHHUKIB 3 OCBITHIM piBHEM «0akKajlaBp» JI0 HaBYaHHS 3a
OCBITHIM PIBHEM «MaricTp» Ta 10 pobotu BukiagadeM ¢izuku. BoHO 103BOJIsiE BCTAHOBUTHU PiBEHb
(hi3WYHUX 3HaHb BCTYMHHUKIB 1 YMIHHS BHKOPHUCTOBYBATH iX Ha MPAKTHII, a TaKOX 3/IMCHIOBATH
MpoIeC BUKIIAAaHHS (i3UKH B IIKOJII.

[Iporpama ckiiagaeTbes 3 1BOX YaCTHH:

— IIUTaHHSA 3araIbHOT (D13UKH, MTUTAHHS TEOPETUIHOI (Pi3UKH;

— MUTaHHS 3 KYpCy METOJMKHU HaBYaHHSA (i3UKH.

[Iporpama mependavae, 1mo po3risa (Hi3WYHUX SBHII, MPOIECIB, TOHATH, 3aKOHIB 1 TeOpiit
IPYHTYETbCS Ha 3HAHHSAX, OTPUMAHMX CTYACHTAMH 3 KYpCIB IHKIY (QI3WYHUX JUCIUILIIH.
Po3rnsayBaHl NMUTaHHS OpPraHiYHO MOEJHYIOTHCS 3 HAaBYAJIBHUM MarepiajoM IIKUIBHOIO Kypcy
Gi3MKM Ta KOHKPETU3YIOTHCS 3HAHHSMH, OTPHMMAaHUMH IIiJ] 4Yac pPO3B’S3yBaHHS BiAMOBIIHUX
Gb13MUHUX 3a/1a4 1 BUKOHAHHS pAAy Gi3HUHUX TaOOPaTOPHUX POOIT.

Ha ¢axoBomy BUnipoOyBaHHS BCTYITHHK TOBUHEH IMPOJAEMOHCTPYBATH:

— 3HaHHSI HOPMATHBHUX BHMOT IIOJO OpTaHi3alii OCBITHHOTO MPOIECY, 3MICTY MOBHOI
3arajpbHOl CepeAHbOI OCBITH (JIepKaBHUX CTaHIAPTIB, THUIIOBHX OCBITHIX IIporpam,
MOJICIIbHUX HAaBYAJIBHUX IIPOTPaM).

— BomoginHs akameMiuHMMHM 3HaHHSAMH 3 (I3UKM Ta acTPOHOMIi, METOAMKAMH 1
MeAaroriYyHUMH TEXHOJIOTISIME JJII OpTaHi3aimii HaBYaJLHOTO MPOIECY BIIAMOBIIHO O
000B’SI3KOBHX PE3Yy/IbTATIB OCBITHHOT AISITBHOCTI YUHIB.

— 3HaHHS Ta PO3YMIHHS OCHOBHUX NPUHIUMIB, (pOpM, METOIB, 3aCO0IB 1 TEXHOJOTIN
HaBYaHHS (I3UKU Ta aCTPOHOMII y 3araJlbHOOCBITHIM HIKOJII.

— 3JaTHICTh 3aCTOCOBYBATH (Di3MKO-MaTeMaTH4YHI 3HAHHS Ta METOJI0JIOTII0 (hI3UYHOT HAyKH
JUTSI TIOSICHEHHST TIPUPOIHUX SIBUIIT 1 TIPOIIECIB.

— 371aTHICTh MOJIEIIOBATH Ta OPraHi30ByBaTH HaBYaJbHO-II3HABAJIbHY JIISJIbHICTh YUHIB Ha
OCHOBI KOMIIETEHTHICHOTO Ta OCOOHMCTICHO-OPIEHTOBAHOIO MIAXOAIB A0 peasizamii
OCBITHBOTO IIPOIIECY.

— 3/aTHICTh 3aCTOCOBYBAaTH CHCTEMY HABYAJIbHOTO ()I3MUHOTO €KCIEPUMEHTY Ta Cy4yacHl
3aco0u HaBuaHHs y npodeciitHiil isIbHOCTI.

— BonoaiHHS METOJOJIOTIEI0 Ta METOAMKOI CKIAJaHHS Ta PO3B’S3YBaHHS HaBUAIBHUX
(bi13MYHMX 3a]1a4 Ta METOJUKAMH OpraHi3auii mpoOJIeMHOT0 HaBYaHHS.

— BonoaiHHA MeETOJOJIOTi€0 HAyKOBO-TEAAroriyHOro JOCHIDKEHHS 1 3aCTOCYBaHHS
METOJIJaMH MelaroriyHol HayKH y BUpIlIeHH] IpodeciiiHuX 3a1a4.

BeTynmHuKH MOBUHHI BOJIOJITH TEOPETUKO-EKCIEPUMEHTAIBHUM 0a3ucoM (i3u4HOI HAyKH,
OCHOBHUMHU MOHATTSAMU 3arajbHOI 1 TEOPETUYHOT (PI3UKH Ta METOAMKHU HaBYaHHS (13UKH, MAaTH YITKE
ySBIIEHHS ITPO OCHOBHI (i3W4HI Teopii, Ipo GyHIaMeHTanbHI (13UYHI JOCTIIN, TPO OCHOBHI (i3UYHI
3aKOHM 1 3aKOHOMIPHOCTI, YITKO BOJOJITH (13MYHOIO0 TEPMIHOJIOTI€I0, 3HATH (PI3WYHI HpuiIaau 1
METOAM EKCHEPUMEHTAIbHUX JOCTIKeHb, pO3YMITH (i3MUHI NPUHIMON Jii OCHOBHHMX
BUMIPIOBAJIbHUX TPUJIaIiB, BOJOJITH HAaBUYKAMHU pPO3B’SI3yBaHHS (I3MUHUX 3a7ad, BOJIOAITH
METOAMKOIO 1 TEXHIKOIO MPOBEACHHS JEMOHCTPAIIMHUX (PI3UUHUX JOCHTIJIB, METOIUKOIO 1 TEXHIKOIO
MPOBEACHHS JTaOOPATOPHUX POOIT 3 (Pi3WKHU, TEMOHCTPYBATH TIMOOKE PO3YMIHHS IUIEH 1 3a/1a4, 110
CTOSITh 3apa3 Hepej IIKOJIOK 1 BuMTeNneM (i3MKM Ha Cy4acHOMY €Tali PO3BUTKY HalliOHAJbHOI
CEpPEIHBOI MIKOJIH.

Po3B’s3yBaHHs 3a7ay, BHKOHAHHS JaboOpaTOpHHX poOIT Tmependadyae BHKOPHCTAHHS
€JIEMEHTIB BUIIIOI MAaTeMAaTHUKH, 3arallIbHAX METOJIB, METOAMYHUX MPHUIOMIB 1 MIXOJIB A0 TEOpii
PO3B’s13aHHS 33724 Ta BUKOHAHHS JIJAOOPATOPHUX POOIT, KPiM TOTO Tiepeadadae 3M1MCHIOBATH aHAITI3
aHAJIOTIYHUX 3a]a4 1 JJabOpaTOpHUX POOIT BIAMOBIAHO MPOTpaMi MIKIIEHOTO KypCy (i3HUKH.



[HOPALOK ITPOBEJIEHHA BCTYITHOI'O BUIIPOBYBAHHA:

. BCTYITHI BUITPOOYBaHHS MPOBOAATH 3 BUKOPUCTAHHAM eK3aMeHaliiHUX 0ieTiB (KpiM
TBOPYMX KOHKYPCIB JIJIsl BCTYITHUKIB Ha OCHOBI MIOBHOI 3arajibHOi CEPETHBOI OCBITH);
. MaKeTH eK3aMEHaIiHHUX OiNeTiB 1 ex3aMeHalilHI BiJOMOCTI OTPHUMYIOTh TOJIOBH

eK3aMEHallIMHNX KOMICIH y JCHb IPOBEACHHS BCTYITHOTO BHNPOOYBaHHS; (aKT OTpPUMaHHS
eK3aMEHAllIHUX MaTepiajiB TOJOBM E€K3aMEHAI[IMHMX KOMICIi 3acBiAYylOTH MiJIHCOM Yy
CrenialbHUX JKypHaJax;

. 3MICT BCTYITHOTO BUIIPOOYBaHHA Ma€ BianoBigatu 3micty Ilporpamu;

. JIOJTaTKOB1 MUTAHHS (DOPMYITIOIOTHCS BUKJIFOYHO BiAMOBIAHO 110 3MicTy [Iporpamus;

. BCTYITHI BUIPOOYBaHHS MPOBOSTH TUTLKH T'OJIOBA 1 WICHH €K3aMEHAIlIIHOI KOMICII,
BHU3HAUCHI HAKa30M PEKTOPa;

. MPUCYTHICTh CTOPOHHIX 0ci0 (0aThKiB, BUKJIA/IayiB, SKi HE € WICHAMH BiAMOBIAHOL
€K3aMEHaIlIifHOT KOMICil) Ha BCTYITHOMY BUIIPOOYBaHH1 3a00pOHEHA;

. BCTYITHE BUIIPOOYBaHHS MPOBOSTH HE MEHIIE IBOX €K3aMEHATOPIB, SIKi OIIHIOKOTH

BIJNIOBiIb BCTYITHHMKA, 3aCBIMUYIOYM I CBOIMH MiAMHMCAaMH B apKylli YCHOi BiJMOBiIi, apKyIi
Pe3yNbTaTiB BCTYIMHUX BUMIPOOYBaHb (€K3aMEHALIHOMY JIMCTI1) Ta eK3aMeHaIIiHI{ BIJOMOCT;

. apKymIi yCHOI BIATOBIJII Ta €K3aMEHAaIlilHI JINCTU TOJIOBH €K3aMCHAIIMHUX KOMICIH
MOBEPTAIOTH TOJIOBAM BiIOIPKOBUX KOMICIM Miclii BCTYMHOTO BHUIPOOYBaHHA B JCHb HOTO
MIPOBE/ICHHS;

. €K3aMEeHalliliHi BIJOMOCTI MOBEPTAIOTHCA 10 MPUHMAIIbHOT KOMICii y IeHb TPOBEICHHS

BCTYITHOTO BUIIPOOYBaHHS, TIPO L0 3a3HAYAETHCS Y KYPHAJI 1X BUAAYl 1 HIATBEPIKYETHCS MiAHCOM
TrOJI0BH €K3aMeHaI[IHHOT KOMICIT;

. JOMYCK BCTYIHHKIB JI0 BCTYIHHUX BHIIPOOYBaHb 3IMCHIOETHCS 32 YMOBH HAasiBHOCTI
apKylia pe3yJibTaTiB BCTYIMHUX BUIIPOOYBaHb (€K3aMEHALIMHOTO JIMCTA);

. BCTYITHI BUMPOOYBAaHHS POBOSATHCS 3T1AHO 3 PO3KIAZOM, CKIIQJICHUM MPHIMaTbHOIO
kowmiciero PAIY;

. BCTYITHUKAM, sIKi OEpYTh y4acTh B YCHHX BCTYITHUX BHIIPOOYBaHHSX, JO3BOJIIETHCS
MaTH Ipu o0l TUTBKU PYUKY;

. BCTYITHUKU OTPUMYIOTh TUTBKHA OJWH KOMIUIEKT €K3aMEeHAliiHUX 3aB/aHb; 3aMiHa
3aBJlaHb HE J103BOJIETHCS;

. BCTYITHUKM MalOTh NPaBO 3BEPHYTHCS 10 €K3aMEHATOpiB 3 MPOXaHHIM IIOA0
YTOUHEHHs YMOB 3aB/IaHb;

. i 9ac BCTYITHUX BUMPOOYBaHb HE JJO3BOJIIETHCS MOPYITYBATH THIY, CITIJIKYBATHCS
3 IHOIMMU BCTYIHUKaMH, KOPHUCTYBAaTHCS €JIEKTPOHHUMH, JIpYKOBaHMMH, PYKOIUCHUMHU
1H(pOpMaLIHHUMU JIKEpeaMu;

. 3aIuc BiJNOBI/II HA €K3aMEeHalliiiHI 3aBaHHs 31 CHIOETHCS B apKyIIi YCHOT BIAMOBI,
TTiJT SIKOYO CTaBUTKCS MIJIMKAC BCTYITHUKA, TOJIOBU Ta WICHIB €K3aMEHAI[IHHOT KOMICIT;
. BCTYITHUKH, SIKI HE 3’SIBUIIMCS HA BCTYITHE BHIIPOOYBaHHS 0€3 MOBAXHUX TPUYUH Y

BU3HAYEHUH pO3KJIAJOM Yac, OO y4yacTi y MOJANbIIMX BHUMPOOYBAHHSAX Ta B KOHKYpCI He
JIOTTYCKAIOThCSA; 3@ HASBHOCTI MOBAXHUX MPUYMH, MIATBEPKEHUX IJOKYMEHTAJIbHO, BCTYITHUKU
MOXYTh OYTH JIOIMYILEH] J0 MPOIMYIIEHOI0 BCTYITHOTO BUIIPOOYBAHHS 3 JI03BOJIY BiJIOBIJIAIBHOTO
CeKpeTapsi NpHUManbHOi KOMICii B MeXaX BCTAHOBJIEHMX TEpPMIHIB Ta pPO3KIaTy BCTYIHHUX

BUIIPOOYBaHb;
. NepecKialaHHs BCTYITHUX BUNIPOOYBaHb HE JI03BOJISETHCS.
. OLIIHIOBAHHS BIJIMOBi/I BCTYIHHKIB Ha BCTYITHOMY €K3aMEH1 31MCHIOEThCS WieHAMU

MpeIMETHOT KOMICIi, PU3HAYEHOT 3TiTHO 3 HAaKa30M PEKTOpa, 3a MKajaor oIiHokK Big 1 qo 200 Gaitis.
[TincTaBoro s ¢opMyBaHHS OLIHKH € TMPaBUIBHICTh, JIOT1UHICTh, TTMOWHA BiAMOBIAI, YMIHHS
aHaI3yBaTH TPOOJEMH, SKI CTOCYIOTHCS 3MICTY BIAIMOBiAI, BUPOOJATH CaMOCTIWHI OIIHKHA Ta
pilIEHHS 00 PO3B'A3aHHS TAKUX MPOOIEM.

° UYac, BiiBeieHHMI Ha TIPOBEIeHHs criBOecimm 31 BcrynmHukamu — 0,25 rox. Ha OJHOTO
BCTYITHUKA (KUIBKICTh YWICHIB KOMICIi Ha TOTIK (TPYyILy) BCTYITHUKIB HE OiJIbIlIe TPHOX OCi0).



3MICT BCTYIIHOI'O BUTIPOBYBAHHS
3araiabHa ¢piznka

Mexaniuynuii pyx Ta ioro Buau. OCHOBHa 3ajadya MEXaHIKM Ta CHOCOOM ii pO3B’sS3aHHS B
kinemaTuui. ®PizumyHe TiNO W MarepiambHa Touka. Cucrema Bimmiky. (CrmocoOu BUMIpIOBaHHS
JOBKUHHU 1 yacy.) BigHOCHICTE MexaHIYHOTO pyxy. Tpaektopis pyxy. PIBHOMiIpHMIA pSAMOTiHIHHANA
pyx. lnsax i nepemimenns. [LBunkicts pyxy. PIBHAHHS piIBHOMIPHOTO MPSIMOJIIHIHHOTO PyXy. 3aKOH
J0JIaBaHHs MBHUJIKOCTEH. ['padiku 3aeKHOCTI KIHEMAaTUYHUX BEJIMYUH BiJ 4acy JJisi pIBHOMIPHOTO
MPSMOJIIHIHHOTO PYyXY.

HepiBaoMmipHuii pyx. CepeaHst Ta MUTTEBA MBHUAKICTh. PiBHONIpHCKOpEeHUi pyX. [IpuckopeHHsl.
PiBHAHHS piBHONpUCKOpeHOro pyxy. LBuakicTe 1 mnpoimeHwid OUIAX Tia MmiJx — 4Yac
PIBHOIIPUCKOPEHOTO MPSAMOTIHIHHOTO pyXy. ['padikm 3aekHOCTI KIHEMAaTUYHUX BEJIMYMH BiJ 4acy
JUIs1 PIBHOIPUCKOPEHOTO MPSAMOJIHIHHOTO pyXY.

Binpae mamiaas Tin. [IpuckopeHHs BUTBHOTO MajiHHA. PiBHSHHS pyXy IiJ Yac BiJIBHOTO
naaiHas Ti1. PiBHOMIpHUI pyx marepianbHOi ToUkH 1o koiy. Ilepion i o6epToBa wacrota. Kyrosa
HIBUJIKICTB. 3B'S30K JIHIMHUX 1 KyTOBUX BEJIMYMH, 110 XapaKTEPU3YIOTh pyX MaTepiajibHOI TOUKHU MO
Koury. JIoneHTpOBe MPUCKOPEHHS.

Mexaniuna B3aemofis Ti1. Cuna. Bunu cun y mexanini. BumiproBanns cui. [lonaBanus cui.
3akonu auHamiku. [lepmmii 3axon Hetorona. IHepiianeHi cucremu Biutiky. [Hepiist Ta iHEPTHICTb.
Maca Ta imnynsc Tina. dpyruit 3akon Herotona. Tpertiit 3akon HproTona. Mexi 3acTocyBaHHs
3akoHiB HproToHAa.

I'paBirtarniiina B3aeMois. 3aKOH BCECBITHBOTO TsDKiHHS. ['paBitariiiina crana. Cuiia TSOKIHHSL.
Bara it HeBaromicTh. Pyx Tu1a, KHHYTOr0 BEpTHUKAJIBHO Bropy. Pyx Tijla, KHHYTOTO rOpU30HTAIBHO.
Pyx Tina, KHHYTOTO ITiJT KyTOM JI0 TOPH30HTY.

HITyuni cynytauku 3emii. Ilepiia kocMmiyHa mBUAKICTb. PO3BUTOK KOCMOHABTHKHU. BHecok
YKpalHChbKUI yuyeHuX y po3BUTOK kocMoHaBTUKH (FO. Konapatiok, C. Kopoibos Ta iH.).

Hedopmaris tin. Cuna npyxHocTi. MexaHiuHa Hanpyra. 3akoH ['yka. Moayns FOunra. Cunu
tepTs. KoedimieHT TepTs koB3anHs. Pyx Tina min miero kiibkox cui. PiBHoBara Tu1. Bunu piBHOBaru
TiJ. YMOBa piBHOBAru Tija, 0 Mae Bich o0epTaHHs. MomeHT cuiu. LlenTp TsokinHs. IMnynbe Tina.
3akoH 30epeXeHHs IMITyJIbey. PeakTuBHMIL pyX.

MexaHiuHa poOoTa Ta MOTYKHICTb. MexaHiuHa eHepris. KiHeTHuHa 1 mOTeHIialbHa €Heprisl.
B3aemHi mepeTBOpeHHsI NMOTEHLIAIbHOI 1 KIHETHUYHOI eHeprii B MexaHiuHuxX mpouecax. [loBHa
MeXaHI4Ha eHeprisd. 3aKoH 30epekeHHs eHeprii. AGCOIIOTHO NMPYXHUK yaap ABOX Til.

KonuBaneuuii pyx. YMOBU BUHUKHEHHS KOJIMBaHb. BibH1 KouBaHHA. ["apMoHiuH1
KOJIMBaHHS. AMILTITY/Ia, IEpioJl 1 YacTOTa KOJIMBaHb. PIBHAHHS rapMOHIYHMX KoJMBaHb. Pa3za
KOJINBaHb.

Matematuunuit MmasTHUK. [lepion konMBaHb MaTEMaTHYHOTO MasTHHUKA. [IpyKuHHUN
MasTHHK Ta MEepPioj Horo KoumBaHk. [lepeTBOpeHHs eHeprii i 4ac KOJIMBaHb MAaTEMaTHYHOTO i
NPY>KUHHOTO MasiTHUKIB.

Bumymieni konuBanHs. Pe3onanc. EHeprist komuBabHOTO pyxy. (ABTOKOJIUBAHHS.)

[TommpeHHs: MeXaHIYHMX KOJUBaHb y NpYXHOMY cepenoBuili. [lomepeuHi Ta mo3moBxkHI
xBuim. JlopxkuHa xBwimi. IBunakicts mommpeHHs XBwib. Ilpunuun BigHocHOCTI A.ElHuTeiiHa.
OcHoBHI ToJNOXeHHs crenianbHoi Teopii BigHocHOCTI (CTB). IlBHikicTh CBiTIA Y BakyyMi.
BigHOCHICTH OJTHOYACHOCTI TTOAIH. BITHOCHICTH JOBXKUHH 1 Yacy.

PenstuBicTChbKUil 3aKOH J0AaBaHHs IIBUAKOCTeH. B3aemo3B'a30k macu Ta eneprii. OCHOBHI
TOJIOXKEHHS MOJIEKYJIIPHO-KIHETUYHOI Teopii Oy/10BM pe4OBHHU Ta i1 JociaHi o0rpyHTyBaHHs. Maca
Ta po3Mipu atoMmiB 1 Mosiekyi. Kinbkicts peyoBunu. Mosnsipaa maca. Ctana ABorajpo.

BumiproBanns mBuakocti pyxy mosekyi. (Jocnig O.1ltepna.)

[TosicnenHst OyJOBM TBEpUX T, PIAMH 1 Ta3iB HA OCHOBI aTOMHO-MOJIEKYJISIPHOTO BYEHHS PO
OyJIOBYy pEUOBHHHU.

Mopnens imeanpHOro rasy. ['a3oBi 3akonu. Tuck rasy. OCHOBHE pPIBHSHHS MOJEKYJSPHO-
KIHETUYHOI TeOpil iIcalTbHOTO Ta3zy.

PiBHAHHS cTaHy inmeanbHOoro rasy. PiBHsHHA MenneneeBa-Knaneiipona. [3ompouecu.
(3pimxeHHs ra3iB, iX OTpUMaHHS 1 BUKOPUCTaHHSI.)

[TapoyTBOpeHHs i koHAeHcalis. Hacuuena it Henacuuena napa. Kuminas. BosoricTs moitpsi.
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Touka pocu. MeTou BUMipIOBaHHS BOJIOTOCTI HOBITPSI.

BnactuBocri pinus. [ToBepxHeBuii HaTAT piauHU. 3MouyBaHHs. KaminspHi sButa.

bynoga it BnactuBocTi TBepaux Til. Kpucramiuni ¥ amopdHi Tima. AHI30TpOIis KPUCTAIB.
(YTBOpeHHSI KpHCTaNiB y mpupoji.) Piaki kpuctamu Ta iXHI BIACTUBOCTI. 3aCTOCYBaHHS PIIKHX
KkpuctaiiB y TexHimi. [lomiMepu: iX BracTuBoCTi 1 3acTocyBanHs. (Hanomarepianmu.)

Temnogi siBuma. CTaTHCTUYHUH 1 TEPMOJMHAMIYHUN T1AXOIN A0 TOSCHEHHS TETUIOBUX SIBUIIL.
Tepmoaunamiuna piBHOBara. Temmepatypa. (Criocobu BUMiprOBaHHS TEMIIEpaTypH.)

Buytpimns eneprig tin. JBa cnocoOu 3MiHM BHYTPILIHBOI eHeprii Tina. Pobora i KibKicTh
terioTu. Poborta tepmoauHamiyHoro mpouecy. TernoemHicts. Ilepmmii 3aKkoH TepMOJMHAMIKH.
AniabatHuii iporec.

TennoBi mamwmau. [IpuHnmn aii TemIOBUX ABUTYHIB. (/[BHTYH BHYTPIIIHBOTO 3TOPSHHSI.
Juzens). HeoO0pOTHICTH TEMIOBUX MPOIIECiB. XOJI0IUIbHA MAIIIUHA.

Enextpuune none. HampyskeHicts enekTpuunoro moisi. CHIIOBI JiHIT €IEeKTPUYHOTO TOJIS.
Haxnananss enekTpuyHUX 1oi1iB. EnekTpuyHe mosie TOUKOBHUX 3apsijiiB.

PeyoBuna B enekTpuuHOMYy mnomi. [IpOBITHMKM B eleKTpUUHOMY mHOdi. JlienekTpuku B
enektpuuHoMy Toii. Ilomsipuzanis nienekTpukis. JlieneKTpuyHa MPOHUKHICTH pedoBHHU. (Brumms
€JICKTPUYHOTO ITOJIS Ha )KUB1 OpTaHi3MH).

PoGota mix yac nepemimeHHs 3apsay B OAHOPITHOMY eleKTpocTtaTuyHOMY mnoii. [Torentian
€JIEKTPUYHOIO TOJISL.

Pi3Hnus norenmianis. 3B’ 130K HAPY>KEHOCT] €ICKTPUIHOTO MOJIS 3 PI3HUIICIO TIOTEHITIATIB.

EnextpoemHicTh. EneKTpoeMHICTb MI0CKOro KOHAeHCaTopa. Bunu koHeHcaTopiB. 3’ e 1HaHHS
KOHIeHcaTopiB. EHepris enekTpuyHOro nois. BukopuctanHs KOHAEHCATOPIB y TEXHIII.

Enextpuunuii ctpyMm. Enextpuune komo. J[xepena 1 croxkuBaui €JIEKTPUYHOTO CTPyMY.
Enextpopymriitna cuna. 3akoH Oma Juisi MOBHOTO KoJia. EJEKTpWdHI Koia 3 TMOCTIAOBHUM 1
napajeabHUM 3’€JHAHHAM HPOBIAHMKIB. POOOTa Ta MOTYXHICTH enekTpuyHoro crpymy. (Temiosa
nist ctpymy.) Mipu Tta 3aco6u 0e3neku miJ1 4ac poOoTH 3 €IEeKTPUYHUMH NPUCTPOSIMHU.

Enextpuunuii cTpym y Ppi3HUX cepefoBuIIax (MeTajax, piAuHax, Tra3ax) Ta Horo
BUKOPHUCTaHHS.

ITna3ma ta ii BractuBocti. (IIpakTryHe 3acTOCYBaHHS IIA3MH)

EnexTponpoBigHICTh HaMiBNPOBIAHMKIB Ta 1i BuAM. BracHa 1 JomimkoBa MPOBIIHOCTI
HAaITIBIIPOBITHUKIB.

EnexTpoHHO-AIpKOBHIA Tepexil: WOro BIACTUBOCTI 1 3acTocyBaHHS. HamiBIMpoBiIHHUKOBUI
nioja. HamiBmpoBiAHUKOBI IPUIIA/IN Ta X 3aCTOCYBAHHS.

CtpyM y BakyyMi Ta Horo 3actocyBaHHs. EnekTpoHHI MydkH Ta iX Bi1acTUBOCTI. EnexTpoHHO-
MpoMeHeBa TPyOKa.

EnextpuuHa 1 MarHiTHa B3aeMojii. B3aemopis mpoBigHHMKIB 31 CTpyMOM. MarHiTHe mnoe
cTpyMmy. JIiHIT Mar"iTHOroO MoJis MPSAMOTO 1 KOJIOBOTO cTpyMiB. IHnykiisa marHiTHOrO mosis. IloTik
MarHiTHOI 1HAYKIIIi.

Jliss MarHiTHOro moJjsi Ha MpoBIAHUK 31 cTpymMoM. Cuna Awmmnepa. [lis MarHiTHOro moss Ha
pyxomi 3apspkeHi yactuHkd. Cuna JlopeHna. MoMeHT cui, IO Jli€ Ha NPSIMOKYTHY paMKy 3i
CTPYMOM Y MartiTHomy nodii. [Tpuniun aii enexTpoaBUryHa.

MarHniTHi BracTuBOCTI peyoBuHH. [lia-, mapa- i ¢epomarHeTuku. 3aCTOCYBaHHS MarHiTHHX
MatepianiB. (MarniTHui 3anuc iHpopmaii. Biine MarHiTHOro moJisi Ha KMB1 OpraHi3Mu.)

EnextpomarnitHa inaykuig. Hocnign M.@apanes. Hampsm iHaykmiiHOro crpymy. 3akoH
enekTpomarHiTHOI IHAYKIi1. Camoinaykuis. EPC camoinaykuii. [anyktuBHicTh. EHEprist MarHiTHOTO
MOJISt KOTYIIKH 31 CTPYMOM.

OO6epraHHs MPSAMOKYTHOI paMKd B OJHOPIJHOMY MAarHiTHOMYy Iojil. 3MIiHHUH CTpyM.
OpnepxaHHst 3MiHHOTO cTpyMy. I'eHeparop 3MiHHOTO CTpyMmy. [litoui 3HAUE€HHS HANpPYTd 1 CUIH
ctpyMmy. Tpanchopmatop. BupoOHHITBO, Tlepemada Ta BUKOPUCTAHHS €HEPTii €JIEKTPUYHOTO
CTpyMy.

B3aeM03B 130K €IEKTPUYHOTO 1 MAarHiTHOTO TIOJIB SIK MPOSIB €IUHOTO €JICKTPOMArHiTHOTO
TOJISL.

KonuBanbHuii KOHTYp. BUHUKHEHHS €1IeKTPOMarHiTHUX KOJIMBAaHb y KOJIMBATbHOMY KOHTYPI.
["apMOHi4HI €JIeKTPOMAarHiTHI KOJIMBAHHS. PIBHSHHS eIEKTPOMarHiTHUX FrapMOHIYHHUX KOJIMBAHb.
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YacToTa BIIaCHUX KOJIMBaHb KOHTYpY. [lepeTBOpeHHs eHeprii B KOJIMBAJIbHOMY KOHTYpl. BumynieHi
KoiuBaHHs. Pe3oHaHC. ABTOKOJIMBaHHS.

YTBOpeHHs 1 moOmuMpeHHs enekTpomarHiTHuUX xBwib. Jocmigm I'.I'epma. IlIBuakicts
NOLIMPEHHs, JOBXHMHA 1 4acToTa eJeKTpoMarHitHoi xBwil. Illkana eneKkTpOMarHiTHUX XBHIIb.
BrnactuBOCTi €IEKTPOMArHiTHUX XBWJIb PI3HUX /iala3oHiB 4acTOT. EjeKTpomarHiTHI XBWII B
npuposai 1 texHimi. [lpuHiun aii pamiorenedoHHoro 3B’s3ky. PagiomoBiieHHs 1 TeneOadeHHS.
Panionoxkartis. CTinbHUKOBHI 3B’ 5130K. CyITyTHUKOBE TeleOaueHHsI.

Po3BuTOK ysiBiIeHB PO mpupoAy cBiTia. [lomupenHs cBitia B pi3HUX ceperoBuax. Jxepena
1 mpuitmaui cBitna. [lornmuHanHs 1 po3citoBanHs cBiTiia. BinouBanus cBitna. (Ilmocke i chepuune
n3epkana. OnepkaHHs 300pa’keHb 3a JIOMOMOIO0 JI3epKall. 3aCTOCYBaHHs A3€pKaj.) 3aJlOMJICHHS
cBiTya. 3aKoHU 3aI0MJIeHHS cBiTia. [lokasnuk 3anomienns. [losue BinOuBanus cBitia. (Bonokonna
ontuka.) Jlin3u. IloOynoBa 300pakeHb, onxepkaHuUX 3a gornomoror iiH3. Kyt 3opy. Ontuuni
IIpUJIAJH Ta iX 3aCTOCYBaHHS.

CBITJIO 5K eeKTpOMarHiTHa XBuias. KorepeHTHICTh CBITIOBUX XBUJIb. [HTEpdepeHtIlis cBiTa.
IaTrepdepenmiitni KapTHHU B TOHKHX IUIacTUHKAX 1 miuiBkax. ([ToHstTs mpo romorpadiro.)

Judpaxkmis citina. [Ipuamun ['tolirenca-Openens. J{udpakiiiiini KapTUHU Bij NIUIHHHA,

TOHKOI HUTKHU. [ludpakiiiiHa rpaTka.
Hucnepcis cBitia. [IpoxomkeHHs cBiTia Kpi3b npu3My. HenepepsHuii criekTp cBiTiia. CrieKTpOCKOI.

[onspuzanis ceitina. [Ipupoane i momspusoBane cBiTio. (Onep:kaHHS MOIAPU30BAHOTO
CBITJIA.)

KBanToBi BnactuBocTi cBitia. I'imoreza M.IInanka. Ceitnosi kBanTu. Crana [Inanka. Enepris
Ta iMmnynesc ¢potoHa. Tuck cpitna.

®otroedexr. Hocmian O.I'. CtoneroBa. 3akoHM 30BHIHBOTO (oroedexty. PiBHSIHHS
dotoedekry. 3actocyBaHHs HoTOCHEKTY.

JIrominecuenmis. (PoroximivHa st CBITIIA.)

KBaHTOBI renepaTopu Ta ix 3actocyBanHs. [IpuHIUN i1 KBAHTOBUX F€HEPATOPIB.

KopnyckynspHo-XBUIbOBHI yasi3M CBITIIA.

Icropis BuBueHHs atoma. SnepHa Moxaens atoma. KantoBi moctynatu M.bopa. (Hocninn
J.®panka i I'.I'epra.) Enepretuuni ctanu aroma.

BumnpomiHioBaHHS Ta NOMVIMHAHHS CBITJIa aTOMaMH. ATOMHI 1 MOJEKYJSpHI CHEKTpH.
PentreniBcbke BUIIPOMIHIOBaHHS. (3acTOCYyBaHHsSI PEHTI€HIBCHKOIO BHUIIPOMIHIOBaHHS B Hayll,
TEeXHilll, MEAUIIMHI, Ha BUpOOHULTBI.) CrieKTpaJbHUIA aHajli3 Ta HOro 3aCTOCYBaHHS.

MeTtoau peectpariii 10H13y0UOTO BUITPOMIHIOBAHHSL.

AtomHe sapo. [IpoToHHO-HEHTpOoHHA Mojens aToMHoro siapa. Hykmonu. [3oromm. Snepsi
CHJIM Ta IX 0COOJIMBOCTI. POJIb €eKTpUYHUX 1 sIIEpHUX CHIT y 3a0€3MeueHH] CTIMKOCTI aaep.

®i3u4HI OCHOBH sAJepHOI eHepreTuku. EHepris 3B's13ky aromMHoro sjpa. Jlepexr mac. Ciocobu
BUBIJIbHEHHS AJIepHOI €HEeprii: CHHTE3 JIETKUX 1 MOJALT BAXKHUX sziep. SnepHi peakuii. JlaHiorosa
peaxIIist moAuTy siiep ypany. SnepHuit peaktop. SnepHa eHepreTuka Ta eKoJIoTis.

PagioaktuBHicts. [lpupogna 1 1mTyyHa pagioakTUBHICTb. Bumm  paaioakTHBHOTO
BunpomMiHioBaHHs. Ilepion HamiBpo3many. 3akoH paAloaKTHBHOTO posmnany. OTpuUMaHHS 1
3aCTOCYBAaHHS PAIOHYKIII/IB.

(Ho3umerpis. Jlo3u BUIPOMIHIOBaHHS. 3aXHCT BiJl 10HI3YIOUOTO0 BUIIPOMIHIOBAHHSL. )

EnemeHnTtapHi 4acTHHKH. 3arajbHa XapakTepUCTHKa eJeMeHTapHuX JacTuHOK. (Knacudikamis
elleMeHTapHUX YacTuHOK.) KBapku. KocMiuHe BUIPOMIHIOBaHHS.

Teopernuna ¢piznka

IIpenmer Ta METO TEOPETUYHOT (Bi3UKH.

Krnacuuna mexaHika Sk po3aul Kypcy TeopeTHuHOi (i3uku. Mexi 3acTOCyBaHHS KIaCHUYHOI
(HekBaHTOBOI) MexaHikH. OTJIs11 OCHOBHHUX MOHATH KIACUYHOI MEXaHIKH.

JlocmikeHHs PIBHSHD PYXY 1 3aKOHIB 30€pEKCHHSI.

JlnHaMiKa CUCTeMM YaCTHHOK. THumu cui. 3akoHu 30epekeHHs. 3a7a4ya JBOX TiI: 3BEICHAa Maca,
pyX y IEHTpajIbHOMY T0J11, 3aa4a Kernepa, mepepis poscisiaus, popmyna Pesepdopaa, maboparopua
crcTeMa BIUTIKY 1 cucTeMa BIUTIKY IeHTpa Mac. MexaHiyHa noaioHicTs. Teopema Bipiana.

Pyx npu HasiBHOCTI B sI3€H.



Tunu B's3ei. Bipryansni nepemimenss. [lpunmun J['AnamGepa. PiBasHHs Jlarpanka
MEPLIOTO POay.

[TpuHIMT HaliMEeHIIIOT [Ii.

VY3aragpHeHI KOOPJAMHATH Ta IIBUAKOCTI, CTaH CHCTEMH, KOHQITypaliiHUA MPOCTIp.
Iarerpanbue GopmyntoBanns 3akoHiB (izuku. OCHOBHA 3aj7aya BapiamiiiHoro yucieHHs. [lpunmmn
l'aminbTOHA, piBHsAHHA Jlarpamka Apyroro popay. Y3araJlbHEHHH IMITynbc. BimactuBocTi ¢yHKITIT
Jlarpanxa, acCHMOTOTHYHA aUTUBHICTb. [IpuHnmn BigHocHOCTI ["amines, po3mupena (HeoIHOpiaHA)
rpyna nepeTBopens I anines. Oynkiis Jlarpanka yacTku Ta cucteMu 4acTok. DyHkiisa Jlarpanka y
30BHIIIHBOMY TOJi. Y3arajgbHeHa eHepris. Y3araJbHeHMH MOTEHIliall, JUCUMATUBHA (YHKIIS.
PiBHsAHHS Jlarpanika 1151 HEKOHCEPBAaTUBHUX CUCTEM.

Teopema HeoTep 1 3akoHU 30€pe:KeHHS.

Juuamiuni 3MiHHI. [HTerpanu pyxy i 3akonu 30epexxers. Cumerpii. Teopema E. Hrotep (E.
Noether). 3akonu 30epexeHHs K HacIiIKu Teopemu Hpotep.

Beryn o Teopii konuBaHb.

OpuoBumipHuii  pyx. Ocuuwisitop  moOMM3y  TOJOXKEHHA  piBHOBaru. Pyx y
HIBUJIKOOCLIMJIIOIOUOMY IT0JI1. 3racaroui KonMBaHHsA. BuMyieHi konuBanHs. Maili KOJIMBaHHS CUCTEM
3 6araTbMa CTYIMEHSIMH BIUJIBHOCTI, BIIACHI YacTOTH, HOpMaJIbHI KoMBaHHS. [IOHATTS mpo HemiHiKHHI
Ta MapamMeTpUyHi KOJMBaHHS.

JluHamika TBepIOro Tinia.

Mogens TBeproro Tina. KoopamHaTH, WIBUAKOCTI 1 NMPUCKOPEHHS TOYOK TBEPJOrO Tija.
Matpunst noBopory. Kyru Eitnepa. Ten3op 1 BeKTOp KyTOBOi IIBHIKOCTI. JluHamivHi 3MiHHI
TBepaoro Tina. Tenzop inepuii. Kinernuna enepris. Cucrema piBHSHb pyXy TBEPIOTO Tijia BiTHOCHO
HEPYXOMOTO Ta pyxomoro 6asuciB. PiBusuus Eiinepa. J[3uru. PiBasaus Jlarpamka TBepmoro Tina.
VY3arajgbHeHI CWIIM, y3arajlbHEH1 IMITyJIbCH, y3arajibHEHa €Heprig TBepaoro Tina. Omuc pyxy
TBEPAOTO TijIa B CUCTEMI BiJUTIKY, 110 O0EPTAETHCS BIAHOCHO 1HEPIIAIBHOI CUCTEMH BiJUTIKY.

OCHOBHM MEXaHIKH CYIIUIBHOTO CEpeIOBUIIIA.

OCHOBHI TOHSTTS MEXaHIKH CYIUJIBHOTO CEpeloBUINA. TEeH30p MIBUIAKOCTI aedopMartiid.
PiBHAHHS HemepepBHOCTI. TeH30p MeXaHIUHUX HANpyXeHb 1 3aKOHM 30epexeHHs IMIyjbca Ta
MOMEHTa immyibca. PiBHsSHHS ans eHeprii. Bekrop YmoBa. PiBHSHS pyxy iAeanbHOI pIAMHU.
Cramionapna Teuiss 1 iHTerpan bepnymni. Teopema Tomcona mnpo 30epekeHHS UHUPKYISLii
mBuakocti. [Torenmianeua teuis. Hectucnupa pinuna. 3ByKOB1 XBUJI1 B pIIMHAX Ta ra3ax. PIBHIHHS
Hag’e-Crokca. JlaminapHa 1 TypOyJieHTHa Tedii B’SI3K01 piJJUHH.

PiBusinns ["aminbpTOHA.

[TeperBopenns Jlexanapa. @yukiis ['aminbrona. PiBusans ['aminsTona. @yskiis ["aminbToHa
gk eHeprig cucremu. Ilpuxmamu. dazoBuit npocrtip. da3zoBi Tpaekropii. Teopema JliyBimis.
Bapianiiinuit npuHIun a1 piBHSAHb [ aMinbTOHA.

Kanoniunuii popmanizm.

Hyxxku ITyaccona, ix BmactuBocti. Teopema Ilyaccona. 38 si30k myxok I[lyaccona 3 3akoHamu
30epexenns. Kanoniuni neperBopenns (KII). IIpuknamu. Bnactusocti KII. KIT mis ocumnstopa.
3aranpHUA TIAX1A 10 Teopii KaHOHIYHMX mepeTrBopeHb. Meton [amimbToHa-Ako06i. ITpukmagm
3acTocyBaHHs. 3MiHHI “Iis-kyT”. [Ipukmnanu. Aniabatiuuni iHBapianTi. ONTHKO-MEXaHIYHa aHAJIOT 4.

PensruBicTchKka KiHEMaTHKA.

di3uka i reomerpis. [IceBnoeBKIiIoBa CTPYKTYpa MpocTopy-yacy. [urepsas. CBiTOBHIl KOHYC
noniit. [leperBopennst JlopeHna sik HacliJOK 1HBapiaHTHOCTI 1HTEepBaly, X (pi3udyHa Ta TeOMETpUYHA
inTepnpetanis. Hacninku mneperBopenb Jlopenma. IIpuHIMIT BiAHOCHOCTI SIK BiOOpaskeHHS
MICEBJIOEBKIIIOBO1 T€OMETpii MpocTopy-dyacy. 4—BeKTopu: 4—paaiyc-BEeKTOp, 4-IIBUAKICTh, 4—
MIPUCKOPEHHS, IEPETBOPEHHS 4—BEKTOPIB.

PensgruBicTchka qUHAMIKA.

Jlist auist BiTbHOI 9acTKHU. PeaTuBICTChKI iMITYJIbC | eHepris. 4—immnysbce. PiBusauas ["aminbrona-
SIxo0i BinbHO1 "acTKu. B3aemonis B Teopii BigHocHOCTI. DyHKuis Jlarpanxka sik 4OTHPUBUMIPHUIA
ckaysp. 4—cuia Ta ii meperBopeHHs. 3B's130k 4—cuin i1 4—immynbcea. PiBHsHHS MinkoBchkoro. Jlis i
¢bynkuig Jlarpamxka 3apsia B 3aJaHOMY €JIEKTPOMArHiTHOMY IO, 4—TIOTeHLiak, PiBHSHHS
laminpToHa-AK0061. I[HBapiaHTHICT, (a3u EIEKTPOMArHiTHOI XBWJI, 4—XBUJILOBUH BEKTOP,
MEPETBOPEHHS YaCTOTH 1 3—XBUIIHOBOT'O BEKTOPA.
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ExcnepumenTanbHi OCHOBM 1 MaTemMaTu4He (QopmyntoBaHHS (yHIaMEHTaIbHUX 3aKOHIB
KJIACUYHOI €JIEKTPOJMHAMIKH.

3akon Kynona. [Tpunmun cyneprosuii. Crpym. [aaykiist maraitaoro nois. Cua, mo jaie Ha
CTpyM B MarHiTHOMY 1oiti. 3akoH bio — CaBapa. 3akon Amriepa 3aKOH €JIEKTPOMAarHiTHOT 1HTYKITii.
Enextpopymiiina cuia. PIBHSAHHS KIaCHYHOI €JIEKTPOIUHAMIKH Y BakyyMi. CHCTEeMHU OJUHHLIB.

MIiKpOCKOITiYHI Ta MaKpOCKOMIYHI PIBHSAHHS elekTpoauHamMiku. [lomsipusariis cepeoBuiia,
3B’s13aHi Ta BUIbHI 3apaau. Enextpuyna inaykuis. HamarniayBanHas cepenoBuIna, Mospu3amiiHui
CTPYM Ta CTPyM HaMarHiuyBaHHs. HanpykeH1CTb MarHiTHOro 1oJisi. PIBHSAHHS HenepepBHOCTI. 3aKOH
30epexxeHHs enekTpuyHoro 3apsay. Cuna Jlopenna. 3akoH 30epexenns eHeprii. O0'eMHa rycTuHa
eHeprii  enmekrpomar”iTHoro moJisi. Bektop [IloitHTiHra. 3akoH 30epeXCHHS  IMITYJIBCY.
MaxkcBeniBCbKHI TEH30p HATATY. 3aKOH 30€pEKEeHHS MOMEHTY IMITYJIbCY.

Enexrpocraruka. Ckansapuuii notenmiai. HanpyxeHicTb enexkTpudaHoro moss. Teopema ["ayca.
PiBusians Jlamnaca it piBasHHS [Iyaccona. MeToau po3B’si3yBaHHS 3a/1a4 €JIEKTPOCTaTUKH. Po3kimas
CKJIIPHOTO MOTEHLIaNy 10 MyJabTUNONAX. Enexrpuunuii aunons. KBagpynons. Enepris nunons y
30BHIIIHBOMY MOJIi. Jlumomnb-munonbpHa B3aemofis. EHepris cucteMu 3apspKeHHX IPOBIIHUKIB.
€MHICTb.

Marnitocraruka. Bextop MarnitHoi iHaykuii. BekropHuii morenmian. Po3kiaag BeKTOpHOTO
MOTEHIiaTy 1o MyJbTHIONAX. CKaNspHUN MarHiTHUN moTeHuian. EHepris MarHiTHOTO mouyist Aus
MarHitoctaTuuHux siBuil. KoedinieHTH B3aeMHOT Ta caMo iHAyKIi. MarnitHuii nunons. Enepris
MarHiTHOTO JUIOJS Y 30BHIIIHBOMY MarHiTHOMY IoJi. MarHiTHa JWIOJb-AWIIONBHA B3a€EMOZIs.
Bzaemogist cuctemu cTpyMiB 13 30BHIIIHIM MarHiTHUM nosieM. ['ipomarnitHe BigHomeHHs. Teopema
Jlapmopa.

BunpomiHoBaHHS Ta MOIIUPEHHS €JEKTPOMArHiTHUX XBUJIb.

Kani6pyBanbna iHBapiaHTHICTh piBHSHb MakcBena. KaniOpyBanus Jlopenna. Kyrnona i
laminbToHA. 3aImi3HIOBAIIBLHI Ta BHIIEPEKAIOY1 TTOTEHITIAIH.

CrnektpanbHuil po3kiaja. CrnekTpaidbHUM Ta KyTOBUH pPO3MOALT €HEeprii BUIPOMIHIOBAHHS.
[Inocka MoHOXpOMaTH4HA XBWIS. 3aKoH auctepcii. [lonspuzaiiist, IHTEHCUBHICTD €JIEKTPOMArHiTHOL
XBHJI. 3B'SI30K MK €HEpri€ro i IMITYJILCOM IUIOCKOI eIeKTpOMarHiTHoi XBuii. EnekrpoMarsitHe nose
K CYKYIHICTh TapMOHIMHMX ocuuisTopiB. Bupa3 eHeprii, iMIysiabCy Ta BEKTOPHOIO HMOTEHLIATY
yepe3 KOOPIUHATH Ta IMITYJIbCH OCLUJISITOPIB €1EKTPOMArHiTHOTO MOJIS.

EnextpomarHiTHe mosie Ha BeNMKiH BiAcTaHi Bia pkepena. KyToBui Ta crekTpaabHHMA
PO3IOAIT ENEeKTPOMArHiTHOrO BUIPOMIHIOBAHHS 3aJaHUM CTpyMOoM. EjeKkTpuuHe aumoibHe W
KBaJIpyNOJbHE MarHiTHE TUIOJIbHE BUIPOMiHIOBaHHS. EnekTpomarHiTHe nose B OJMKHIN Ta JabHIN
30Hax. EnekTpomarHiTHe nose 3apsny, skuid pyxaerbes npuckopeHo. Ilorenuianu Jlienapa-Bixepra.
Enepris, BUNpoMiHIOBaHa YaCTUHKOIO, 110 PYyXAa€ThCsl IPUCKOPEHO.

Po3cisgHHs enekTpoMarHiTHUX XBuiIb. EQexTuBHuil nepepis poscisaus. ®opmyna Tommncona.
Peakirist BunmpomiHtoBaHHs. PanianiiiHa muprHa CIeKTpaTbHUX JIiHIH.

Judpakiis enextpoMarHitHux xBuiib. @opmyna ['pina. Judpaxuis aiHIHO NOJISPU30BAHOT
XBHJII Ha KPYTJIOMY OTBOPI.

OcHoBH crienianbHOi Teopii BiIHOCHOCTI.

ExcriepMeHTanbHi OCHOBH CHEIialbHOI Teopii BITHOCHOCTI. AGeparis 3ipok, gocuia dizo.
[leperBopennst Jlopenna. Hacninku 3 neperBopensb Jlopenua. [IpaBuiio 1onaBaHHS HIBUAKOCTEH.
YoTupuBUMIpHUI BEKTOp Ta HOro MEpeTBOPEHHS NMpPU Mepexoji BiJ OAHIET 0 IHIIOI iHepIiiHOT
cucremu BiiKy. [IpoctopoBo-uacoBuii inTepBai. KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOPJIWHATH.
CkanspHuit 100yTOK YOTHPHBEKTOPiB, HOro IHBAapiaHTHICTh BITHOCHO NepeTBopeHb JlopeHua.
YoTupHUBEKTOp T'yCTUHU CTpyMy. PiBHSIHHS HenepepBHOCTI. YOTHPUBEKTOp MOTEHIlIANy, PIBHSIHHS
mns Hboro. KamiOpyBanus Jlopenna TeH30p e€JIeKTpPOMAarHiTHOro TmoJis. PensTuBICTChKa
KOBapiaHTHICTh piBHSHb MakcBemna. I[leperBopenns Jlopenuma nans momiB. [HBapianTH TeH30pa
enektpomartitHoro nojst. Epexr [Jonmnepa. KoBapianTHicts Bupasy 1 cunu JlopeHna.

PensruBicTchka MexaHika. PiBHSIHHA pyXy B crienianbHild Teopii BiTHOCHOCTI. YOTHpUBEKTOP
IIBUJIKOCTI, IMITYbCy, cuiud. EHepris uactunku. Po3mag dactuHok. PenmsatuBicTchka (QyHKITIS
Jlarpamxka Ta ['aminerona. [IpuHIMI HaliMEHIIIOl Ai1 7St €IeKTPOMAarHiTHOTO mofist. [HTerpan mii mis
CUCTEMH, SIKa CKJIQIA€ThCS 3 YACTHHOK 1 ToJisA. TeH30p eHeprii iIMITyJIbCy €JIeKTPOMArHiTHOTO TIOJIS.
3aKoH 30epeXeHHS eHeprii Ta IMITyJIbCY.

10



EnexTpoannaMika CyliIbHOTO CEpeIOBUIIIA

Hienextpuku. Bextop monspusanii. Bekrop enexkrpuunoi inaykuii. TeH30p MOISPU30BHOCTI.
Marnetuku. Bektop HamarniueHHs. Ilomspusariss HemossspHMX [ieleKTpUKiB. JlokaipHe moie.
®opmyna Knaysiyca — MocorTi. [loasipu3zartist moasipHUX Ai€JIEKTPUKIB Y TOCTIHHOMY €JIEKTPUYHOMY
nomi. Jlucmepcist JieNeKTPUYHOI MPOHUKHOCTI. 3B’S30K MK JIICIIGKTPUYHOIO Ta MAarHiTHOIO
MPOHUKHOCTSIMH U €Heprielo, sika MOriIuHaeThesi B cepenoBuili. CmiBBigHomeHHs Kpamepca —
Kponira. YacToTHa nucrepcis ra3y i3 3aps/DKEHUX TAapMOHIMHUX OCIHIIATOPIB.

@DeHOMEHOJIOTIYHA TEOpisi MOMIUPEHHS eJIeKTPOMArHiTHUX XBUJIb.

[Tnocki xBum B AieneKTpuKax. XBHJIbOBE PIBHAHHA. [I10CKka MOHOXpOMaTH4HA XBHIISL.
XBuiboBUi BekTop. [ucnepciiine piBHsAHHA. Da30Ba MIBUAKICTD €IEKTPOMArHITHOI XBHII.
CriBBiTHOIICHHSI MK aMIUTITyAaMH HAlpy>KEHOCTEH eJIeKTPUYHOro Ta MarHiTHOro moiis. [ToTik
eHeprii  eneKkTpoMar”iTHOi  xBwiil. [lomspu3aiiiss  €leKTpOMarHiTHUX  XBWJIb.  [lommpeHHs
€JIEKTPOMArHiTHUX XBWIb y JMUCIEPrylouoMy cepenoBumli. ['pynoBa mBuiakicTs. Bindourrs i
3aJIOMJICHHS €JIeKTpOoMarHiTHUX XBuiib. @opmynu Openens. KoedimieHT BiZOUTTS Ta TPOXOIKEHHS.
Kyt Bprocrepa. [ToBHe BHyTpintHE BigOUTTs. [lommpeHHs eneKTpOMarHiTHUX XBHIIb Y TPOBITHUKAX.
[TommpeHHs €1eKTPOMAarHiTHUX XBUJIb B aHI30TPOITHOMY CEpelOBHUILl. 3BMYaiiHa Ta He3BUYaliHA
xBwIi. ['eomerpuuna ontrka. ElikonansHe HaOmmkenHs. BunipomintoBanus Yepenkosa — BaBuiosa.

EnextpomarHiTHe 1oJie y XBUjaeBoJax Ta pe3oHatopax. [lornepeyHo - MartiTHi Ta nomnepeyHo -

eNleKTpuyHi XBwWiIi. EnekTpomMarHiTHi XBHIIi B TPSIMOKYTHOMY XBHJIEBO . [IpsIMOKYTHHI pe30HATOD.

KBasicTarionapHi eJeKTpOMAarHiTHi HOJIsL.

YMoBH  KBazicTtamioHapHocTi. KBaszicramioHapHi sBHWINA B JIHIMHMX IPOBIJHUKAX.
KBazicramionapae HaOIMKeHHs s MarHitHoro mois. CkiH — edekT. MarHiTHuil pe3oHaHC.
[TpaBuna Kipxroda. /{osri miHii.

PiBHAHHS MarHiTHOI TiAPOJUHAMIKH JUIS HECTUCIMBOI piauHu MarHiTHe uncio PeitHonbca.
[Tomupenns 30ypeHb B 11eaTbHOMY IIPOBITHOMY CEPEIOBUII, SIKE 3HAXOAUTHCS B MArHITHOMY MOJI.
AnbdBeniBcbki xBuil. Teuis ['apTmana.

[Tepexin Big kKBaHTOBOI MeXaHiKM 10 Kiacu4Hoi. KBasuknacuune HaOmwkeHHs. [IpaBuia
KkBaHTyBaHHs bopa-3oMMepdenba.

Pi3H1 npeacTaBiieHHs: BEKTOPY CTaHy Ta OIepaTopiB. 3arajbHa T€Opis YHITAPHUX MEPETBOPEHb
VHiTapHI NEepeTBOPEHHs, 110 BiANOBIJAIOTh 3MiHI cTaHy 3 uyacoM; mnpenctasieHHs lllpeninrepa,
l"aiizenbepra ta B3aemonii. Pyx y KyJOHOBCBKOMY I0JI1, JUCKPETHUIN Ta HEMIEPEPBHUN CIIEKTPH.

Cnin Ta noHATTA cniHopa. CriHOpM BUIIMX paHTiB. 3B 430K CIIHOPIB 3 TeH30paMu. Matpuii
[Tayni. PiBuanng [aymi.

Teopis 30ypeHb B cTalllOHApHUX CTaHAX 3 JTUCKPETHUM cleKTpoM. Teopis 30ypeHb npu HasiBi
IBOX OJM3bKUX piBHIB. Teopis 30ypeHb npu HasiBi BUpokeHHa. Meton Pitua.

ﬁMOBipHiCTB JUTSL TIEPEXOIB 3 OJJHOTO KBAHTOBOTO PiBHS Ha 1HIIMNA. AiabaTUYHE Ta PaNTOBE
BKJTIOUEHHS B3aemoii. [lepexoau mi Aiero mepioguaHOro 30ypeHHs.

[lpaBuna BimOOpY /is BUOPOMIHIOBAaHHA Ta TOIJIMHAHHA CBiTJIa. MyIbTUIIONIbHE

BUIIPOMiHIOBaHHS. Yac KUTTs 30y )KEHHOTO CTaHy Ta IMprHa eHepreTuyHoi JiHii. Edext IlTapka.

[IpuHIIIT TOTOXXKHOCTI Ta OOMIHHA B3aeMoOlisg. Teopiss OCHOBHOTO CTaHy aroma 3 JBOMa
esleKTpoHaMH. 30y/IP)KEHHUI CTaH aToMa Teflifo: OpTO Ta Mapareii.

Po3paxyHOK aTOMHUX PiBHIB MeTO10M XapTpi-Poka (MeTo1 caMOy3r0PKEHOT0 TOJIs).

Bropunne kBaHTyBaHHs 0030HHOTO Ta (epmionHoro moiiB. IlpencraBieHHs uucen
3aIIOBHEHHS TAPMOHIYHOTO OCLUIIATOPA.

OcHoBu pensTUBICTChKOT Teopli mons. JlilicHe Ta kommiekcHe mnonst KneitHa-I'opaona,
BEKTOPHE T10JIe, ICKTPOMAarHiTHE MoJe.

PiBusinas [lipaka. BinbHMIl pyx AipakoBcbkoi yacTMHKH. KamiOpyBaiabHUI OpuHIMO Ta
BKJIFOYEHHSI €JIEKTPOMArHiTHOro mojs. EJeKTpoH B 30BHIIIHBOMY €JIEKTPOMAarHiTHOMY MOJI.
MarHiTHU MOMEHT €JIEKTPOHA.

3apsioBe crupspkeHHs. YacTuHka Ta aHTHYacTHHKA. [ToHATTS nmipakiBchkoro “mops”. Teopis
Jlipaka Ta TOHKE PO3LICIJICHHS B aToMi BOAHIO. JIeMO1BChKUil 3CYB.

Bropunne kBaHTyBaHHsI 0030HHOTO ToJs. [lepecTaHOBOUYHI CHiBBIAHOIIEHHS AJIS MOJIBOBUX
orepaTopiB. OnepaTtopy HApPOHKCHHS. 3HUINEHHS Ta Yucia 4acTUHOK. OCOONMBOCTI KBAaHTYBaHHS
€JIEKTPOMArHITHOTO TTOJISI.
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Bropunne kBaHTyBaHHS ()epMIOHHOTO TTOJISL.

[Ipy>xHE po3CiIHHS YacTUHOK 0€3 CriHa.

@Oynkuis I'piHa 11 BiTbHOI YacTMHKU. AMIUIITYAa pO3CiHHSA. bBOpHIBCHKUE  ps.
Hudepenniiianii nepetud. Teopis po3cisHHA B OOpHIBCBKOMY HaOmmkeHHI. KBaHTOBUI BHBIJ
dbopmynu Pezepdopna.

Meroa napiiianbHuX XBWIb. [ToHATTS S-MaTpuii. @azoBwuii 3cyB. Ontuuna Teopema. [IpyxHue
PO3CISIHHS TIOBUTLHOT YACTHHKH Ha CPepUuHiil MOTCHLIWHIHN sIMi, JOBXKHHA PO3CISTHHSL.

Po3cisuus Ha chepuunomy nmoreHuiinHoMy O6ap'epi. Edbexktr 0OMiHy IpH pO3CisTHHI OHAKOBUX
9aCTUHOK. MOTIBChKE PO3CIsTHHSL.

OO0'exT, mpeaMeT 1 METOAW TEePMOJMHAMIKM Ta cratucTuyHol Gi3uku. [loHATTA
TEPMOJIMHAMIYHOI CHCTEMH. |HTEHCHBHI Ta EKCTEHCHBHI NapaMeTpH CTaHy. TepMoaumHaMidHi
MOTEHITIATN Ta 1X 3aJICKHICTh BiJI MapaMeTPiB CTaHy CHCTEMH.

HynwoBe Hauyano repmoanHaMiku. PiBHOBakHU# cTaH. Temneparypa.

[TpuHIKIT €KBIBAJIGHTHOCTI MEXaHIYHOI poOoTH Ta TernoTyu. [lepie Havamo TepMOIuHAMIKH.
BHyTpimHs eneprisi TepMOAMHAMIYHOT CHCTEMH.

PiBHOBaXXHI (3BOPOTHI) Ta HEPIBHOBaXHI (HE3BOPOTHI) MpoIecH. AmiabaTHYHUN MpoIiec.
[Tonsarts enrpomii. [lpyre Hayamo TepMOIWHAMIKH JUIS PIBHOBAXHUX IMporeciB. OOuncieHHs
KoeillieHTa KOPUCHOI i TEIUIOBUX MalluH. J[pyre Havajao TepMOJIMHAMIKH AJi HEPIBHOBAKHUX
nporecis. HepiBricts Kiaysiyca.

TepMmoauHaMiuHI CHCTEMH 31 3MIHHUM YHCJIOM YacTHHOK. Di3WyHUN 3MICT XIMIYHOTO
noreHmiany. CriBeinHomenHs [rorema-I'i60ca. Yncino He3aleXHUX MapaMeTpiB CTaHy CHUCTEMHU.
3asIe)KHICTh TEPMOJAMHAMIYHUX IMOTEHITIAJIIB B1Jl YMC/Ia YACTHHOK.

HeoOxigHi Ta JO0CTaTHI YMOBH TEPMOJWHAMIYHOI PIBHOBArM OJTHOKOMITOHEHTHHX 130JIbOBAaHUX
cucteM. TerutoBa piBHOBara. MexaHiuyHa piBHOBara. XiMmiuHa piBHOBara. HemoBHa piBHOBara.
JlokanpHa piBHOBAra.

MogenoBaHHsl TEpPMOJMHAMIUYHUX TMpoleciB B  TepMmoauHamimi. OCHOBHE pIBHSHHS
tepmoauHamiky. CriBBigHomeHHs MakcBenia. TepmiuHe Ta KajJopiyHe piBHSHHS CTaHy. YMOBa ix
CYMICHOCTI. 3aCTOCYBaHHSI TEPMOJANHAMIKH ISl JOCIIJKEHHSI aTOMHOTO 1/1€aJIbHOTO Ta3y Ta 1HIIUX
TEPMOJIMHAMIYHUX CHUCTEM.

[Tponec Ixxoyna-Tomcona. Temneparypa iuBepcii ana rasy Ban-pep-Baanbca. Ilapamoxc
['i66ca. Tpere Hauano TEPMOJUHAMIKY Ta HACTIAKHU 3 HHOTO.

OCHOBHI MOJIOKEHHS CTAaTUCTHYHOI (i3uku. CTaTUCTUYHMIA METOJl BUBUEHHS BIACTUBOCTEMN
MaKpOCKOMIYHUX cucteM. MikpocTanu Ta MakpocTaH cucreMu. Eproauuna rinoresa. CTaTucTUUHUAN
aHcaMOJ1b. YcepeqHeHHs 1o aHcaMOutto. ['ycTuHa MoBipHOCTI MiKpocTaHiB. PiBHsHH: JliyBimis.

MikpokaHOHIUYHUIE aHcaMOsib. MikpokaHoHIUHMI po3noain ['166ca. TepmonuHamiuHa Bara
CTaHy CHCTEMHU 13 3a/laHUMM BHYTPIIIHBOIO €HEPri€o Ta 4uciaoM yacTHHOK. [Ipunuun bonbumMana.
Oco0JIMBOCTI JOCIIHKEHHS KIIACUYHNUX CUCTEM.

Meton (bonpimMana) OOYHMCIIEHHS TEpPMOAMHAMIYHUX MapaMeTpiB  MIKPOKaHOHIYHHX
aHcamOiB. 3acTocyBaHHs MeTony bonbliMana It JOCHIKEHHS BJIACTHBOCTEH aTOMHOTO
171eaIbHOTO ra3y, Ta IHIIMX KIACHYHUX 1 KBAHTOBUX CUCTEM.

Kanoniunwuii ancam61ss. Kanoniunuii posnoin I'i66ca. CtaTUCTUYHUN 1HTErpasl 1 CTAaTUCTHYHA
cyma. YpaxyBaHHSI TOTOXXHOCTI YaCTUHOK. 3B'S30K BUIBbHOT eHeprii ['enpbmMrombiia 31 CTaTUCTUIHUM
1HTErpajoM 1 cTaTUCTUYHOIO0 cymoro. Meton (I'i06ca) oGuncieHHs: TepMOIUHAMIYHUX TapamMeTpiB
KaHOHIYHMX aHcamOiiB. 3acTocyBaHHs MeToay ['100ca mnst JOCHiIKEHHS BIACTMBOCTEH aTOMHOTO
171eaIbHOTO ra3y, IHIINX KJIACHYHUX 1 KBAHTOBUX CHCTEM.

OCHOBHI MOHATTS PIBHOBAYKHOI KBAHTOBOI CTATUCTUYHOI (Pi3uku. CTaTUCTUYHUN omepaTop 1
MaTpulll TYCTMHHM WMOBIpHOCTI MikpoctaHiB. PiBHsHHs Heilimana. KsantyBanHs eneprii
MOCTYNAJIBHOTO PYXY aTOMIB 1/I€aJIbHOTO Tasy.

Benukuii kaHoHiuHWMN aHcaMOnb. Benwkwuii kaHoHIWHMI po3moain [1006ca. Benmka
cTatucTiyHa cyma. Omera-moTeHuian, Horo 3B'I30K 3 BEJIMKOIO CTATUCTUYHOIO CYMOIO, IHIIUMH
TEPMOJMHAMIYHUMH TOTeHUiagamMu. OOUUCIIEHHSI OMera-moTeHLialy 1 pIBHSAHb CTaHy aTOMHOTO
17IeaTbHOTO Ta3y 31 3MIHHUM YHCJIOM YaCTHHOK.

Cratuctuuna Teopiss BUPOpKEHUX cucteM. OOUMCICHHS BETUKOI CTaTUCTUYHOI CYMH IS
ancamOmro depmioHiB. Posmomin depmi-/ipaka. OO0uncieHHs BEIUKOI CTATUCTUYHOT CyMH JIJIst
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ancamOmo 0030HIB. Posmoxmin bosze-Einmreitna. CTaTUCTMYHO HEBHPOKEHHN Ta3, PO3MOILT
Makcena-bonpiiMana. XBUIIbOBI Ta KOPHYCKYJSPHI BIACTUBOCTI YACTUHOK y BUPOJKCHHUX Ta
HEBUPOKEHUX CUCTEMAX.

BrnactuBocti MonekysipHUX Ta3iB. TepMoanHaMivHi BIaCTHBOCTI HEBUPOIKEHOT'O 11€IbHOTO
ray, L0 CKIAJa€Tbcid 3 JBOXAaTOMHHMX MOJIEKyl. EnexkTpoHHa, mocTynanbHa, KOJMBaJbHA Ta
o0epTaibHa YaCTUHH CTATUCTHYHOI CcyMmH. BmimuB o00epTanbHOrO Ta KOJMBAIBHOTO pPyXy Ha
TeIUI0EMHICTh. OCOOIMBOCTI CUCTEMH MOJIEKYJI, L0 CKJIAZAI0ThCA 3 OJHAKOBUX aToMiB. BiactuBocti
OpTO- Ta MapaBOHIO.

TepmoauHaMiyHi BIACTUBOCTI HEBHUPOJPKEHOIO 1€AJIbHOTO TIa3y, W10 CKIAJA€ThCS 3
0araToaTOMHHIX MOJICKYIL.

TepmoauHaMiuHI BIaCTUBOCTI peasibHOTO razy. Kondirypamiiauii iHTerpan. PiBHSHHS cTaHy
y BUTJISAL BipiaJIbHOTO Py 3a CTeNeHsMH T'ycTuHHU. PiBHAHHS crany Ban-nep-Baanbca. 3B's30k
JIPYroro BipiaJIbHOTO Koe(illieHTa 3 TapaMeTpaMH MIXMOJICKYJIIpHOI B3aeMojii. ExpanyBaHHs
Hebast. Teopist [lebast- XroKKels.

TepmoauHaMiyHi BIACTHBOCTI PEYOBMHH Y 30BHIIIHBOMY TOTi. TepMonnHamiuHa piBHOBara y
30BHIIIHBOMY MOJi. TepMoIuHaMiYHi BIaCTUBOCTI PEYOBHHHU B €IEKTPUUYHOMY 1 MAarHITHOMY MOJISAX.
Bekrop mosspusarntii, popmyna JlamkeBeHa. [Tomsipu30BHICTh Ta MapaMarHiTHa CIPUHHSATIUBICTD.
3B'SI30K MK SIBUIIEM €IEKTPOCTPHUKIIIT Ta m'e30eekToM. AiabaTuyHe pO3MarHivyBaHHs K METO]l
OTpPUMAaHHS HU3bKUX TEMIIEPATYp.

Cuctemu 3 B1JI'€eMHOIO a0COIIOTHOIO TEMIIEPATYPOIO.

dizuka rerepodazHuX OaraTOKOMIOHEHTHMX cucrteM. daszoBa piBHOBara. YMoBu (a3oBoi
piBHOBaru B rereporeHHii cucremi. [lpaBumo ¢a3 I'ibca. Kiacudikamis ¢a3oBux mnepexomis.
Pipusnas Knaneiipona-Knaysiyca. Tuck Hacudenoi napu Haja TBepAuM TijioM. PiBasHHS Ependecta
s (pa3oBHX TEPEXOJiB JAPYroro poay. YMOBHU XiMiuyHOI piBHOBaru. 3akoH AIF0UMX Mac. Teopis
Juconuianii JBOXaTOMHUX MOJIEKYII.

lonizamiitHa piBHOBara. 3alieXXHICTh CTYIIEHI 10HI3aIil aTOMIB BiJ TUCKY 1 TeMIlepaTypH.
®opmyna Caxa. Pizuka BUPOJHKEHUX TEPMOJIMHAMIYHUX ccTeM. MeToinKa 004nCIeHb TEPMIYHOTO
Ta KaJOpIYHOrO pIBHSHb CTaHy BHUpOJKEHUX cucteM. CreriaibHi MaTeMaTHuyHl (QYHKIII, SKI
BUKOPHUCTOBYIOTBCS Y LIUX OOYUCIICHHSIX.

TepMonrHaMiyH1 BIaCTUBOCTI €IEKTPOHHOTO ra3y B MeTajax. ['yCTHHaA eJlIeKTPOHHHUX CTaHIB,
€Heprisi eJeKTPOHHOro raszy, eHeprigs depmi, TeMIepaTypHa 3aJIeKHICTh XIMIYHOIO MOTEHIlialy,
Temneparypa BUpokeHHs. TernnoemHicTb. KOHTakTHA pi3HUIA MOTEHLIANIB.

OCHOBHI TOJIOKEHHSI 30HHO1 Teopii TBepAoro Tija. CTaTUCTHKA PyXOMHUX Ta HEPYXOMHUX HOCIIB
3apsily B HAMIBOPOBIAHMKAX. XIMIYHMN MOTEHLIaN €IEeKTPOHIB B HamiBNPOBITHUKaX. [IpuHImmn
KoMIieHcarlii. BiacTuBocTi BIacHUX Ta JOMINIKOBUX HAMBIPOBIAHKUKIB N- 1 pP-tumny. TemneparypHa
3aJIeKHICTh KOHIIEHTpallii HOCIiB CTPyMY JIOMILIIKOBUX HaliBIPOBIIHUKIB.

Asume xonaencarii boze-EifHmTeliHa Ta 1oro cydacHi 3actocyBaHHs. Temmeparypa 0o3e-
KoHaeHcanii. Yucino 603e-4aCTHHOK Ha OCHOBHOMY €HEpreTMYHOMY PiBHI, €Hepris, TeIJIOEMHICTb,
THCK 003e-razy.

TepMonnHaMiyH1 BIACTUBOCTI PIBHOBAXXHOTO €JIEKTPOMArHiTHOrO BUIIPOMIHIOBaHHS. 3aKOHU
Credana-bonbumMana, Penes- [[xinca, Bina. ®opmyina [lnanka s cnekTpaibHOI T'YyCTUHU €HEPTii
BUIIPOMIHIOBAHHS.

TepMonnHaMiyH1 BIaCTUBOCTI TBEPAOIO TiNa. BHECOK aKyCTHYHMX Ta ONTHYHUX KOJIMBAaHb B
€HEpTilo0 KOJHMBaHb 1 KOJIMBAJIbHY TEIJIOEMHICTb. Teopis TeroeMHoCTi TBepaoro Tina Jlebas. 3akoH
Hionounra-Itu. Mogens TBeporo tina EifHinTeiina.

Teopia guykryarniil. ®aykryanii Ta Kopessiis napaMeTpiB CTaHy TEPMOJUHAMIYHUX CHUCTEM.
Cratuctuuna Teopis ¢paykryamnii. OuykTyanii 1 KOpessiis TepMOJUHAMIYHUX BEJIUYUH Y BETUKOMY
KaHOHIYHOMY Ta KaHOHIYHOMY aHcamOisax. TepmonuHamiuHa Teopis ¢uykTyariil. IMoBipHiCTh
TepMoaMHAMIYHUX  QuiykTyarid. DnykTyaris TeMmIeparypd Ta IHIIMX I[apaMeTpiB CTaHy
TEPMOJIMHAMIYHUX CHUCTEM.

®di3puyHa KiHETHKA. MeTOoaW MOCHTIDKCHHS HEPIBHOBOKHHX TEPMOJUHAMIYHMX CHCTEM.
OnnouacTuHKOBa (YHKILIS po3noainy. BuBin kiHeTmuHoOro piBHSHHA bonbliMaHa 3 piBHSHHS
JliyBims. [aterpan 3itkHeHb. HaGmmxeHHs yacy penakcariii. EnekTponpoBiiHICTh HEBUPOIKEHOTO
eJIeKTpOHHOTO Tra3y B Meranax. Edexkr Xomma. SBuma audysii, TemIonpoBigHOCTI Ta
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TepMOEJIEKTPpOpYIiiHOI crtH. [ToTik Terna, KoedilieHT TeIIOMPOBIAHOCTI.

MeTtoanka BUKJIaAaHHS Qi3UKH Ta MKUIbHUN Kypc pizuku:

[Ipenmer, 3aBnanHs 1 CTPYKTypa METOIMKHA HaBYaHHS (Di3UKH B CEPEIHIN KO,

Crangapt ¢i3M4HOT OCBITH B Cy4acHIH IIKOJTI.

di3uKa K HABYaIbHUHN MTPeMeT. AHAI3 MOYIIMBUX CUCTEM MOOYIOBH IMIKUTLHOTO KYpCY (i3UKH.

Mera, 3aBnaHHs Ta 3MICT Kypcy (i3uKH (CTapIoi Ta OCHOBHOT IIIKOJIN).

Bzaemo03B 5130k HaBYaHHS (Di3UKH Ta IHIIKX TpeaMeTiB. [HTerpoBani Kypcu.

Etanu miznanHs Gi3MYHUX SBUII. Y3araJibHIOBaJIbHI TUIAHHM JI0 CIIOCTEPEIKEHB, EKCIIEPUMEHTIB,
(b13MYHUX MTOHATH, BEIMYHMH, 3aKOHIB, TEOPid, MPAKTUYHUX BUKOPHUCTAHb.

Metoau HaBYaHHS (I3UKH.

[TpoGnemue HaBuaHHA (Pi3uKH B mIKoii. JleMoHCcTpaiitHnii mpobieMHN eKCTIEPUMEHT.

HapuanbHuii ekCriepuMeHT y KITbHOMY Kypci (izuku. Kommn’ roTepHi 1eMoHcTpartii.

Bunu 3anau 3 ¢izuku Ta ix knacudikaiis. MeToau po3’si3yBaHHs, AITOPUTMIUHI IPUHOMU
pO3B’si3yBaHHS (i3HYHUX 33]a4.

Knacudikauis ypokiB 3 i3uku Ta iX cTpykTypa. Cuctema ypokiB 3 (i3UKH.

Ypok# KOHTpOITIO 3HaHb. 12-0anbHa cucTeMa OLIHIOBaHHS 3HaHb. TeMaTH4YHE OI[IHIOBAHHS 3HAHb.

Hudepenmianiss HaB4aHHS, npodinpbHa Ta piBHeBa audepeHIianis HaBYaHHS (i3UKH.
@akynbpTaTUBHI KypcH 3 (Di3UKu B CepeaHiil MIKOIL.

[To3akmnacHa po6ora 3 ¢i3uky, ii 0codbaMBOCTI Ta hopMHU.

VYpok y3araipHeHHs i cucTemMaru3ailii 3HaHb 3 TeMu "bynoBa pedoBuHU" 7 Ki1ac.

Ypok BUBYEHHSI HOBOTO HABYAJILHOTO MaTepialy 3 BUKOPUCTAHHAM MTPOOJIEMHOTO METOY 3 TEMH:
"BuimtoBxyBanbHa cuina" 8 kiac.

KomOGinoBaHMii ypoK: BUBYEHHS] HOBOTO MaTepiajy 1 airOpUTM PO3B 3Ky 3a1a4 3 TeMU "PiBHSIHHS
TeII0BOTO Oasiancy" 8 kiac.

VYpok yockoHaNeHHS 3HaHb Ta HAOYTTsI IPAKTUYHUX BMIHb 1 HABUYOK: PO3B’sI3yBaHHsI 3a/1a4 3
temu "llocnioBHe, mapaienbHe 1 3MilIaHe 3’€JHaHHS NPOBiIHUKIB" 9 Kiac.
®opMyBaHHSI OCHOBHMX MOHATh KIHEMAaTUKH MPSIMOJIIHIHHOTO PIBHOMPUCKOPEHOTO pyXy, 10 Kiac.
Mertoauka BUBYeHHs 3akoHIB HproToHa, 10 kitac.
VYPOK ynoCKOHaJIEHHS 3HaHb Ta HAOYTTS MPaKTUYHUX YMIHb 1 HABUYOK: aJITOPUTM PO3B’SI3KY 3a/1a4
3 IUHAMIKU Ha pyX Tija mif aieto 6arathox cui, 10 kiac.

Mertoauka BuBueHHs TeM: "PoboTtu cumm TsokinHs. [loTenmiansHa eneprist AeopMoBaHOTO Tija.
3akoH 30epexeHHs MOBHOT MexaHiuHo1 eHeprii" 10 kiac.

Merouka BUBYCHHS TeMH ""3akoH 30epexeHHs immyibey” 10 kiac.

Merouka BUBYeHHs TeMH "'PiBHSAHHS cTaHy 1/1eaibHOro rasy. [3omponecu", 10 knac.

®opMmyBaHHS MOHATTS Mpo Temneparypy B 10 kmaci.

Kom6inoBanMit ypok Ha TeMy "3acToCyBaHHs IIEPILIOTo 3aKOHY TEPMOIMHAMIKH JI0 1301poLeciB",
10 kuac.

®opMyBaHHS MOHATH EIEKTPUYHUI 3apsiJl, eIeKTPUYHE 110JIe, HANPYKEHICTh €JIEKTPUIHOrO OIS,
10 kiac.

VYpok BUBUEHHS HOBOTO Matepiany 3 Temu "Cuita JlopeHna" 3 BUKOpUCTaHHSAM MpOoOIEMHOTO
HaBuanHs, 10 kiac.

SIBuIIie €NeKTPOMArHiTHOI 1HIYKIIii — YpOK BUBYEHHS HOBOI'O MaTepiaily, OCHOBHI IEMOHCTpaLii
3 TEMH, CTapIiia IIKoJa.

Merouka BUBYEHHS TeMH "BifibHi eJeKTpoMarHiTHi KOJIMBaHHsA", CTapIiia IIKOJIa.

Meroanka BuBueHHs Temu "EnexTpomarHiTHI XBWI1", cTapiia mKoJa.

3MicT 1 METOJMKa BHMBUEHHS XBMJIBOBOI ONTHUKM B MIKUIBHOMY Kypci ¢i3uku. OCHOBHI
JIEMOHCTpAIIIT 3 XBUJILOBOI ONTHUKH, CTApIIa IIKOJIA.

Meroauka BuB4eHHs TeMu "®i3uka aTroMy", cTapiia mKona.

Asume GoroedexTy — ypoK BUBYCHHS HOBOTO MaTepialy 3 BUKOPHUCTAHHSAM IMPOOJIEMHOTO
METOAY HaBYaHHsI, CTapIlia IIKOJIA.

Komb6inoBanwmii ypok Ha Temy "EHepris 3B’ s13Ky. SAnepHi cum', cTapiia mKoJa.
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KPUTEPII OLIIHIOBAHHS

Cxuitanenum € gaxose BUpoOyBaHHS, OIliHeHe 3a 1mKaioo ouiHok Big 100 mo 200 6aunis. Skiio
BCTYITHUK HE CKJIaB ()axoBOTO BHIPOOYBaHHS, TO BIH OTPUMYE OIIHKY HHX4Yy 3a 100 Oais.
[TincraBoro s GhopMyBaHHS OLIHKH € TMPaBWIBHICTh, JIOT1YHICTh, TJMOWHA BiINOBIAI, YMIHHS
aHai3yBaTH NTPOOJIEMH, SKI CTOCYIOTHCS 3MICTY BIAMOBiAI, BHPOOJIATH CaMOCTIHHI OI[IHKH Ta
pilIeHHS 1010 PO3B’A3aHHS TAKUX MPOOIIEM.

PiBenb nmpodeciiiHOi KOMIIETEHTHOCTI BCTYIMHHKIB OIiHIOEThCS 32 200-0abHOI0 MIKAIOK0:

I piBeHb — mouyaTkoBuWii BiamoBizi BCTymHWKA Ha TEOPETHUYHI TNMUTAHHS EJIIEMEHTApHI,
(dbparMeHTapHi, 3yMOBIIOIOTHCS TTOYATKOBUMH YSIBICHHSIMH PO CYTHICTH IICUXOJIOTO-TIEarOT19HUX
Ta METOJMYHUX KaTeropid. Y BiANOBIASX HA MPAKTUYHI Ta TBOPYI 3aBJaHHS BCTYIHUK HE BHUSBJIIE
CaMOCTIMHOCTI, JIEMOHCTPYE HEBMIHHS aHATi3yBaTH AISIbHICTh YYAaCHHUKIB HAaBYAJbHO-BHXOBHOTO
npoLecy, IpuiMaTu pilieHHs.

Il piBenb — cepeaniii. BcTymHuk BOJIOJi€ TIEBHOIO CYKYIHICTIO TEOPETHYHHX 3HAHbD,
MPAKTUYHUX YMiHb, HABUYOK, 3[JaTHHI BUKOHYBATH 3aBJaHHA 3 3Pa3KOM, BOJOIE eJIeMEHTapHUMU
BMIHHSIMH 3/1IHCHIOBATH MOITYKOBY, EBPUCTHYHY JiSUTbHICTh, CAMOCTIHO 37100yBaTH HOBi 3HAHHSI.

1l piBenb — mocraTHiii. BcTynHUK 3Ha€e iCTOTHI O3HAKH TOHATH, SBHIL, 3aKOHOMIPHOCTEH,
3B’SI3KIB MK HUMH, & TaKOX CaMOCTIMHO 3aCTOCOBYE 3HAHHS B CTAHIAPTHUX CHUTYAI[isX, BOJIOJIE
PO3YMOBUMH omepallisiMu (aHamizoM, aOCTparyBaHHSIM, Yy3arajJbHEHHSM TOIIO), BMi€ pOOUTH
BHCHOBKH, BUIIPABJISITH JIOMYIICHI IOMWIKU. BiAMoBis MOBHA, MPaBUIIbHA, JIOT1YHA, OOIPYHTOBAHA,
xoua i1 1 OpaKye BIaCHUX CY/KCHb.

IV piBenb — Bucokmii. [lependayae rnrOOKI 3HAHHS 3 3arajJbHOI Ta TEOPETUYHOI (i3UKH,
METOJIMK HaBuaHHS (I3MKHU; €pyAULil0, BMIHHS 3aCTOCOBYBATH 3HAHHS TBOPYO, 3A1MCHIOBATH
3BOPOTHIH 3B'SI30K Yy CBOiil poOOTi, CAaMOCTII{HO OIIHIOBATH Pi3HOMAaHITHI )KUTTEB] CUTYaIlii, sIBUIIA,
(dakTy, BUSBIATU 1 BIACTOIOBATH OCOOMCTY MO3ULII0. BiAMOBiAb BCTYMHUKA CBIAYUTH MPO HOTO
MpaBUJIbHE 1 ITMOOKE PO3YMIHHS CYTi MUTAHHS MPOTPaMHOTO MaTepianry; TTHOOKE 1 apryMEeHTOBaHE
JIOBEJIEHHSI TEOPETUYHUX MOJIOKEHb, YMIHHSI IHTETPOBAHOTO 3aCTOCYBAHHS TEOPETHUYHUX 3HAHb 3
(haxoBUX NUCIMIUIIH, BUTbHE BOJIOJIIHHS 1 aJIEKBATHE 3aCTOCYBAHHS TEPMIHOJIOTII.

Taoaunsa BignmoBimHOCTL
piBHiB minroropku 3HayeHusiM 200-6a1bHOT NIKATU OLIHIOBAHHS BiANOBiIeii BCTYMHUKIB
i Yac BCTYIIHOT0 BUNIPOOYBaAHHSA

Hamionansha
. . [lIxana
PiBeHb KOMIIETEHTHOCTI . HIKajga
OLIIHIOBaHHS .
OLIIHIOBaHHS
IMouyaTkoBuii. Binnosiai BcTynmHUKa HEBIpHI, (pparMeHTapHi,
3aCBIUYIOTh BIJICYTHICTh HEPO3yMIHHS MPOTrPaMOBOI0 MaTepiany 1-99 He3aJ0BLIbHO
B LILIIOMY
Cepenniii. BinnoBiai BCTYMHUKAa BH3HAYAIOTHCS PO3YMIHHIM
OKpEeMHUX acCleKTiB MUTaHb IPOrPAaMHOrO Marepiaay ane .
P A Feplaily 100-136 337I0BITBHO
XapaKTePU3YEThCS TMOBEPXOBICTIO Ta (parMeHTapHicTio. [Ipu
1[bOMY CIIOCTEPIraloThCsl HETOYHOCT! y BUCIIOBJIEHH] TYMKHU
JocTtaTHiii. Binnosiai BCTymHUKA BU3HAYAIOTHCS TPABUIBHUM
1 MIMOOKMM pO3YMIHHSIM CYTHOCTI NHUTAaHHSA MPOrPaMHOIO 137-174 106pe
Marepiaiy, aje npH I[bOMY B HUX MalOTh MiClle OKpeMi HETOYHOCTI
HETPUHIUIIOBOTO XapaKTepy
Bucokuii. BinnoBiai BCTynmHHKAa BH3HAYAIOTHCS TITMOOKUM
PO3YMIHHSAM CYTHOCTI MUTaHHS MIPOTPaAMHOTO MaTepiay 175-200 BiZIMIiHHO
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IHO®OPMAIIMHUA PECYPC
Odiriitaumii caiiT MiHicTepcTBa OCBITH 1 Hayku YKpainu - http://www.mon.gov.ua/
["otoBHE yripaBitiHHS OCBITH 1 Hayku Ykpainu - http://www.edu.kiev.ua/
[actutyT Bumoi ocBitn HAITH Ykpainu
3aranbHa cepeHs ocBiTa B YKpaini - http://www.znz.edu-ua.net/
OcgiTHiit mopran Ykpainu - http://www.osvita.org.ua/
Ocgirniii caiit "IkiasHa ocsita" - http://www.school.edu-ua.net/
Bceykpaincpkuii mikiapHuE noprain - http://www.school.ed.net.ua/
OcsiTHiii iHpopmarifinuii mopran - http://www.o_svit.iatp.org.ua/
9. OcgitHiii caiit "OcBiTsiHCbKa Mepexa Ykpainu" - http://www.ednu.kiev.ua/
10. 11. YkpaiHchka HayKoBa Mepeka YPAH -
http://www.uran.net.ua/~ukr/frames.htm
12. HawmionanbHa AkajeMis nenaroriyHux Hayk Ykpainu - http://www.apsu.org.ua/
13. HAIIH Vkpainu. CaiiTil iHCTUTYTIB Ta iHmuX niapo3ainis HAITH
14.  BAK VYkpaiuu - http://www.sac.gov.ua/
15.  Imcturyr 3MicTy 1 MeTOAIB HaByaHHS MiHICTepcTBa OCBITM  YKpaiHM -
http://www.ictme.edu-ua.net/
16.  Mixuapoauuii ocBiTHIH (ouz im. SpocnaBa Mymporo - http://www.ymf.kiev.ua/
17.  I*EARN - MixxHapoiHa OCBITHS Ta pecypcHa Mepexa - http://www.kar.net/%7Eiearn
18.  OcrtpiB 3uanb. OcBiTHi# oprai - http://ostriv.in.ua/
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