Miuicreperso ocitu i HayKn Ykpaiun
PiBnencekuii nepxasumii rymasitapumii yrisepenrer

«3ATBEPJIDKEHO»
ageHOT Kgpeicii PiBHEHCEKOTO
JIepKg ) pAatizaprglo yuisepeutery
mod. P. OBCHKHi
f v 2 2019p.

ITPOI'PAMA ®AXOBOI'O BUIIPOBYBAHHS
31 CHEUIAJIBHOCTI 014.08 "CEPEJHSI OCBITA (PI3UKA)"
AR BCTYNIHUKIB Ha 3100y TT8 cTynens samof ocBiTh «Marictp»
Ha OCHOBI cTynens (ocBiTHBO-KBanidikauifinoro piBug) 6akanaspa, cneniaxicra, maricrpa

CxBaneno BYeH0I0 panoio Gi3nKo-TexHOMOTiYHOrO baxynsrery
[1porokon Ne 2 Bix "26" mororo 2019 p.

I'onoBa BueHoi pagn
bisuxo-rexnonorivnoro tbakymprery
/

/

Aou. Cunraiscskuii J1.B.

Pospobumkn: npog. Konynaes B.C.;
npod. Ty B.1.;
Aou. Makcumnes 10.P,

PiBue - 2019



IIporpama ¢gaxoBoro BunpodyBanus 3i cneniaabHocTi «014.08 Cepenns ocBita (®izuka)» nis
BCTYNIHUKIB HA 3100yTTs CcTyleHsi BUIIOI OoCcBiTH «MaricTtp» Ha OCHOBi cTyneHsi (OCBITHbLO-
kBagdigikauiiinoro piBusi) 0akanaBpa, cmeuiamicra, maricrpa / b.C. Konynaes, B.I. Tumyx,
I0.P. Makcumnes. — Pisue : P/IT'Y, 2019. — 20 c.

Po3poOunkm:
Koaynaes Bb.C., npodecop, TokTop XiMiuHUX HayK, 3aB.Kadenpu ¢izuku PAT'Y
Tumyk B.I., mpodecop, kanaumaT memaroridyHuX Hayk, 3aB.Kadenpu kadempu
METOAMKHU BHKJIaAaHH ¢i3uku Ta Ximii PIATY
MaxkcumueB FO.P., nonenrt, kanauaar ¢i3uko-MaTeMaTUYHAX HAYK, 3aCTYIMHHK
JieKaHa 3 HaB4albHOI po0oTH (Ppi3uko-TexHomoriyHoro dakynasrery PAT'Y

Peuensenr:
Baacwok A.Il., mpodecop, MOKTOp TEXHIYHMX HayK, 3aBigyBau Kadeapu
€KOHOMIKO-MaTeMaTUYHOTO MOJENIOBaHHS Ta 1HQOpPMAIIfHUX TEXHOJIOTIN
HamuionaneHoro yHiBepcuteTy «OCTpo3bKa akaaeMis».

[Iporpama daxoBoro BunpoOyBanHus 3i crnerianbHocTi 014.08 Cepenns ocBita (Dizuka) mist
BCTYITHUKIB Ha 3400YyTTS CTYNEHS BHIIOi OCBITM «MaricTp» Ha OCHOBI CTymeHs (OCBITHBO-
KBaiQiKaIiiHOTO piBHS) OakaiaBpa, Crelianicra, Marictpa BU3Ha4a€ BUMOTH JI0 PIBHS M1ATOTOBKH
BCTYITHUKIB Y M€Xax MpPOrpaMu MiJroTOBKM OakanaBpiB, 3MICT OCHOBHUX OCBITHIX KOMIIETEHIIiH,
KpuUTepii OLIIHIOBAaHHS 3HAHb BCTYIHHUKIB, CIHCOK PEKOMEHOBAHOI JITEpaTypH, 1H(opmamiiHuii
pecypc.

PosrnsHyTo Ha 3acinanHi kadeapu ¢izuxu (mporokon Ne 2 Bixg 12 mrotoro 2019 p.) ta xadenpu
METOJIMKH BUKJIaJaHHS Gi3ukH Ta Ximii (mpotokos Ne 2 Big 12 mrororo 2019 p.).

© PiBHEHCHKUH Jep>kaBHUM TyMaHITapHU# yHIBepcuTeT, 2019 p.



3MICT
HOSACHIOBAJIBHA 3AIINCKA
3MICT BCTYIIHOI'O BUTTPOBYBAHHSA
3arasbHa izuka
Teopernuna ¢pizuka
MeToanka BUKJIAAaHHS Qi3MKH Ta MIKUIbHUI Kypc Pi3uku
KPUTEPII OLIIHIOBAHHS 3HAHb BCTYITHUKIB
CIIUCOK PEKOMEHJIOBAHOI JITEPATYPH

THOOPMAIIIMHUHA PECYPC

[eclN ol o))

[EEN
IS

17

20



IHOACHIOBAJIBHA 3AIIMCKA

OcHOBHOIO MeTOI0 (haXxOBOTO0 BHUIPOOYBAaHHS € mepeBipka (axoBHX 3HAHb BCTYIHHUKIB Yy
Me)Xax OCBITHBOI MpOrpaMH MiATOTOBKM OakalaBpiB, BUABICHHS PIBHS iX 3arajgbHOi (i3M4HOI i
METOAMYHOI KYJIbTYpH, BCTAaHOBJICHHS piBHA (I3MYHMX 3HAHb BCTYIHUKIB 1 YMIHHS
BUKOPHUCTOBYBATH iX Ha MPAKTHIIi, a TAKOXK 311HCHIOBATH MIPOIeC BUKIaAaHHS (PI3UKH B IIKOJI.

[Tporpama ckiagaeTbes 3 ABOX YaCTUH:

— MUTaHH 3araibHOi (Pi3MKM, MTUTAHHS TEOPETUUHOT (Pi3UKH;

— MUTaHHS 3 Kypcy METOJUKHU HaBYaHHS (DI3UKH.

[Tporpama mepenbavae, mo po3risia (i3UYHUX SIBUII, MPOIIECIB, TOHATH, 3aKOHIB 1 TEOpil
IPYHTYETBCS Ha 3HAHHAX, OTPUMAHUX CTYyJEHTaMH 3 KypCiB LUKIY P13uyHUX qucuuiuliH. [Iutanus
OUeTIB OpraHiyHO TOENHYIOTHCS 3 HAaBYAJIBHUM MaTepiajJoM MIKUIBHOTO Kypcy ¢i3uKu Ta
KOHKPETH3YIOThCS 3HAHHSIMH, OTPUMAHUMH 111l 4ac pO3B’S3yBaHHS BIAMOBIIHUX (PI3UUYHMX 33134 i
BUKOHAHHSA Py (Di3MYHHX JTaOOPaTOPHUX POOIT.

Ha ¢axoBomy BunpoOyBaHHS BCTYITHUK ITOBUHEH MIPOAEMOHCTPYBATH:

INIMOMHY 3HaHb OCHOBHHX PO3JLTIB ()aXOBHUX TUCIHILIIH,

— BMiHHS (OpMYJIIOBaTH BU3HAYCHHS, 3aKOHH, (Gi3M4HI edeKkTH, KIo4YoBl (i3ndHi
eKCIEPUMEHTH TOINO, BHUBOJUTH (hi3WUHI 3aKOHOMIPHOCTI HAa OCHOBI CYYacCHHUX
TEOPETUYHMX YSIBJICHb, IOSICHIOBATH JOCHIIHI (PAKTH;

— UmocTpyBaTH CBOI BiJIOBIiMI SCKpaBUMH (PI3SUMHUMH TNPHUKIAJAMH, HABOJUTH (aKTH
BJIACHOT'O JIOCBIJly Ta MPOTPECUBHOTO JIOCBIy BUUTEIIB 1 BUKJIaauiB (i3UKH;

— YMIHHS BECTH HAayKOBO-AOCHITHY poOOTYy 3 (i3MKH Ta BOJOHITH €KCIEPUMEHTAIBHUM
0a3ucoM , IMpUTaMaHHUM YUHUTENSAM (i3UKH;

— BCTaHOBJIIOBATH 1HTETpalliiiHi 3B A3KH (I3MKHU 3 IHIIUMHU IPUPOJIHUYO-MATEMATUYHUMU
HayKaMH, METOJJMKY HaBYaHHS (DI3MKH — 3 HAyKaMH [ICUXO0JIOTO-TI€AaroriyHoro HUuKIy.

BerynHuKM MOBHHHI BOJIOJITH TEOPETUKO-EKCIIEPUMEHTAIbHUM 0a3ucoM (13MYHOI HAyKH,
OCHOBHMMH MOHATTSAMH 3arajbHOi 1 TEOPETUYHOI (i3UKM Ta METOAWKM HaBYAaHHA (DI3MKH, MaTH
YiTKE YSBJIEHHS MPO OCHOBHI (h13MUHI Teopii, Mpo ¢pyHIaMeHTalIbHI (13UUHI JOCHIIH, PO OCHOBHI
¢Gi3M4HI 3aKOHM 1 3aKOHOMIPHOCTI, YITKO BOJIOJITH (i3UYHOI TEpMIHOJIOri€l0, 3HATH (i3UYHI
MpWIAIN 1 METON €KCIEPUMEHTAIbHUX JTOCIIKEHb, PO3YMITH (13MYHI MPUHLMIHN J11i OCHOBHHUX
BUMIPIOBJIbHUX MpPUJIaJiB, BOJOJITH HaBUYKaMU pPO3B’sA3yBaHHS (I3MUHUX 3a7ay, BOJOAITH
METOJIMKOI0 1 TEXHIKOI TMPOBEACHHSA JAEMOHCTpalldHUX (I3UYHUX JOCTIAIB, METOJUKOI 1
TEXHIKOIO NPOBEJICHH 1abOpaTOPHUX POOIT 3 (Pi3UKH, IEMOHCTPYBATH INIMOOKE PO3YMIHHS LUIEH 1
3a/a4, 110 CTOSITh 3apa3 IepeJ] LIKOJIOK 1 BUuTeNeM (I3MKM Ha Cy4yacHOMY €Talll PO3BHUTKY
HaI[lOHAJILHOT CePEHBOI IIKOIH.

Ilopsiiok npoBeAeHHS BCTYIIHOIO BUNIPOOYBAHHH.

Berynne BuUnpoOyBaHHS MPOBOAUTHCS 3TIAHO 3 PO3KIANOM, CKIAJEHUM NPUHMAaIbHOIO
KoMici€ro PIBHEHCHKOTO JIep>KaBHOTO TYMaHITApPHOTO YHIBEPCHUTETY.

Jlomyck 70 BCTYNHOTO BHIIPOOYBAHHSI BCTYITHHUKIB 3/iHCHIOETHCS 3a YMOBHM HasBHOCTI
apKylia pe3yibTaTiB BCTYITHUX BUIIPOOYBaHb Ta JOKYMEHTA, L0 3acBiAUy€e 0co0y (macmopr).

daxoBe BUIIPOOYBaHHS MMPOBOAUTHLCS B YCHIN (hopMi, 110 nepeadadae HalaHHS BiAMoOBineH
Ha MMUTaHHS eK3aMeHallMHUX Ou1eTiB. BCTymHUK OTpUMy€e TUIBKU OJIMH KOMIUIEKT €K3aMeHallHHUX
3aBJaHb, 3aMiHa 3aBIaHb He M03BOJII€Thbea. Ex3aMeHalliiiHi OldeTH CKIagaroThCS BIAMOBIAHO IO
JTaHOl TporpamMH, APYKYIOTBCS Ha CIEIiaIbHUX OJIaHKaX 3a BCTAHOBIICHHMM 3pa3koM Ta
3aTBEP/UKYIOTHCSI TOJIOBOIO TMPHUIManIbHOI KoOMicCii PiBHEHCHKOro J1€p»KaBHOTO T'yMaHITapHOTO
YHIBEPCUTETY.

ITix gac ¢axoBoro BUIpPOOYyBaHHS BCTYIMHHUK Ma€ MPaBO 3BEPHYTHUCS IO €K3aMEHATOPIB 3
IIPOXaHHAM IOJ0 YTOYHEHHS YMOB 3aBlaHb. HaTromicTb BCTYIHHKY HE [JO3BOJSETHCS
KOPUCTYBAaTUCSI ~ CTOPOHHIMH  Jpkepenamu  iHGopMmarii  (€IeKTpOHHUMH,  JAPYKOBAHHMH,
PYKOIMCHMMH) Ta MOPYUIYBaTH HPOLENYpY MPOXOXKEHHA (axoBOro BHIPOOYBAaHHS, IO MOXKE
OyTH IPUYUHOIO JJIS BIICTOPOHEHHSI BCTYITHUKA BiJ] BCTYIIHUX BUIIPOOYBaHb.

Jlns mMUChMOBOTO 3amMCy BIATNOBIACH Ha €K3aMEHAI[iliHI 3aBJaHHS BUKOPHUCTOBYIOTHCS
apKylli ycHOI BIANMOBiAlI BinmoBimHOro 3paska. Ilicns BHECEHHS BCTYMHHMKOM BIATOBIAl 10



3a3HAYEHOTO apKYIIy BiH CTaBUTH i HEIO CBIM MIAMKC, IO MiATBEPHKYETHCS MIAMHUCAMU TOJOBH
Ta ek3aMeHaTopamMu (axoBoOi aTecTaliifHoi KOMICii.

ITopsinok oniHIOBaHHSA BiANOBixeH BCTYNHHKIB.

OuiHIOBaHHS BIAMOBiII BCTYIHHUKIB Ha BCTYITHOMY BHIPOOYBaHHI 31HCHIOETHCS YICHAMH
(axoBoi aTecraliitHoi KOMicii, MpU3HAYEHOT 3TiHO 3 HAKa30M PEKTOpa.

OLiHKY BiJIMOBI/II KOKHOTO BCTYIMTHUKA BU3HA4Yal0ThCs 3a 200-0aIbHOIO MIKAJIOKO.



3MICT BCTYIIHOI'O BUTITPOBYBAHHSA

3araiabHa Qizuka

Mexaniuyauii pyx Ta Horo Buau. OCHOBHa 3amaya MEXaHIKM Ta CIOCOOM 1i poO3B’s3aHHS B
kinemaTuui. ®PizuyHe TiNO W MatepianbHa Touka. Cucrema BiwtiKy. (CrmocoOu BUMiprOBaHHS
JOBKHUHU 1 4acy.) BimHOCHICTh MexaHI4HOTO pyXy. TpaekTopis pyxy. PiBHOMIpHHIA NpsMOJiHIHHHANA
pyx. Hlnsax i mepemimenns. IBuakicts pyxy. PiBHSHHS piBHOMIpHOTO HPSMOJIIHIHHOTO pyXYy.
3akoH JojaBaHHA IMBUAKOCTEH. ['padiky  3ajIeKHOCTI KIHEMATHYHUX BEJIWYUH BiJ Yacy s
PIBHOMIPHOTO MPSMOJIIHIHHOTO PYXY.

HepiBaoMmipuuii pyx. CepeaHs Ta MUTTEBA MBUAKICTh. PiBHOMpUCKOpeHuid pyx. IIpuckopenHs.
PiBHAHHS piBHONpHUCKOpeHOTO pyxy. UIBuAKiCTP 1 mpoiAeHUE NUIAX Tila Mmix 4Yac
PIBHOIIPHUCKOPEHOTO MPAMOJIiHIHHOTO pyXy. I'padiku 3anexHOCTI KIHEMAaTHYHUX BEJIMYUH Bij yacy
JUIs1 PIBHOIPUCKOPEHOTO MPSMOJIHIHHOTO pyXY.

Binsne nagiass tin. [IpuckopeHHs BUIbHOTO MagiHHA. PIBHSHHS pyXy MiJ 4ac BUIBHOTO MaJiHHA
T

PiBHOMIpHHMII pyx MaTepianbHOi ToukH 1o koiy. [lepion 1 o6eproBa uacrota. KyroBa MIBUIKICTS.
3B'SI30K JIIHIKHUX 1 KYTOBHX BEIMYHMH, IO XapaKTEPU3YIOTh PyX MaTepialbHOI TOYKH MO KOINYy.
JIOLIEHTPOBE PUCKOPEHHS.

Mexaniuna B3aemois Ti. Cuna. Buau cun y mexanini. BumiproBanus cui. JlogaBanHs cui.

3akonu auHamiku. [lepmmii 3akon Heiorona. IHepuianpHi cuctemMu Biqmiky. IHepris Ta
iHepTHicTb. Maca Ta immynbc Tima. Jpyruii 3akon Heiorona. Tperiii 3akoH HproTona. Mexi
3aCTOCYBaHHsA 3aKOHIB HbloTOHA.

I'paBiTaniiina B3aemMoist. 3aKOH BCECBITHBOTO TSDKIHHA. ['paBitariitna crana. Cuna TsoxinHs. Bara it
HeBaromicTb. PyXx Tijla, KHHYTOTO BEPTHUKaJIbHO Bropy. Pyx Tija, KHHYTOro rOpu30HTajIbHO. Pyx
TiJ1a, KHHYTOTO MiJ{ KyTOM JI0 TOPHU30HTY.

HIty4ni cynytHuku 3emuti. [lepma kocMmiyHa MIBUAKICTb. PO3BHTOK KOCMOHABTHKH. BHecok
YKpaiHChbKUI yueHUX y po3BUTOK kocMoHaBTuKH (FO. KonapaTtiok, C. KoponboB Ta iH.).

Hedopmartis Tin. Cuna npyxHocTi. MexaniyHa Hanpyra. 3akoH ['yka. Mogayns FOnra.

Cwu tepts. KoediiieHT TepTs KOB3aHHS.

Pyx Tina mix Ai€ro KiTbKOX CHIL
PiBHoBara Tin. Buau piBHOBaru Tin. YMoBa piBHOBaru Tila, U0 Mae Bichb oOepTaHHS. MOMEHT
cunu. LleHTp TSOKIHHS.

Immynbe Tina. 3akoH 30epekeHHs IMNyabCy. PeakTuBHUIT pyX.

MexaHiuHa poOoTa Ta MOTYXKHICTb. MexaHiuyHa eHeprid. KiHeTndyHa 1 moTeHIiaJbHA E€HEpPris.
B3aemHi nepeTBOpeHHs! MOTEHIIAJIbHOT 1 KIHETMYHOI eHeprii B MeXaHIYHMX mnporecax. [loBHa
MeXaHI4Ha eHeprisd. 3aKoH 30epekeHHs eHeprii. AOCOIIOTHO NMPYXHUN yJap ABOX Til.

KonuBaneHuii pyx. YMOBH BUHUKHEHHS KOJMBaHb. BibHI KonmuBaHHsA. ["apMOHIYHI KOJTMBAHHS.
AmmutiTyna, nepioj i 4acToTa KoJMBaHb. PIBHAHHS rapMOHIYHUX KOJUBaHb. Da3a KOJIMBaHb.

Matematnunuit MmasTHUK. [lepion KoiMBaHb MaTeMaTHYHOTO MasTHUKA. [IpyKUHHUI MasTHUK
Ta repioj Horo KojiauBaHb. [lepeTBOpeHHs eHeprii mija 4ac KOJIMBaHb MAaTEMAaTUYHOTO i
MPY>KHHHOTO MasiTHHKIB.

Bumymeni konuBanns. Pesonanc. EHepris konuBanbHOTo pyxy. (ABTOKOJIMBAHHS.)
[TomupeHHs: MeXaHIYHUX KOJMBaHb Y HPYXXHOMY cepenoBuii. Ilomepeuni Ta MO310BKHI XBHIIL.
JoxuHa xBuii. LIIBUAKICT MOMUPEHHS XBUIIb.

[Tpunnun BimHOCHOCTI A.EitHmTeitHa. OCHOBHI TOJIOKEHHS CIEIIaibHOT TEOpii BITHOCHOCTI
(CTB). IIBuakicTh cBiTia y Bakyymi. BiHOCHICTh 0JHOYAaCcHOCTI Mojiid. BiTHOCHICTh JOBXHUHH 1
qacy.

PensTuBicTChKMI 3aKOH JOAaBaHHS MIBUIKOCTEH. B3aeMO3B's130K Macu Ta eHeprii.

OCHOBHI TIOJIO)KCHHSI MOJICKYJIIPHO-KIHETHYHOI Teopii OylOBHM pPEUOBMHHM Ta 1i JTOCIHIJHI
o0rpyHTyBaHHA. Maca Ta po3mipu atoMiB 1 Mosiekyl. Kinbkicte pedoBunu. Mossipaa maca. Crana
ABorajpo.

BumMiproBanss mBuAKOCTI pyxy Monekyd. (Jocmix O.1Tepna.)

[TosicHenHst OyoBHM TBEpUX T, PIAUH 1 Ta31B HA OCHOBI aTOMHO-MOJIEKYJISIPHOTO BUCHHS PO
Oy/0BY PEUOBHHU.



Mopnens igeansHoro Trady. [azoBi 3akoHu. Tuck rasy. OCHOBHE pIBHSHHS MOJEKYJISPHO-
KIHETUYHOI TeOpil iIcalTbHOTO Ta3y.

PiBHsAHHS cTany ineanbHOrO ra3y. PiBusuua MenneneeBa-Knaneiipona. [3onponecu. (3pimkeHHs
rasiB, iX OTpUMaHHS 1 BAKOPUCTAHHSI. )

[TapoyrBopeHHs i koHzaeHcanis. Hacudyena i HeHacuueHa napa. Kuminnas. Bonoricts moBiTps.
Touka pocu. MeToiu BUMiIprOBaHHS BOJIOTOCTI TTOBITPS.

BrnactuBocri pinun. [loBepxHeBuil HaTAT pianHu. 3MouyBaHHs. KaniispHi sBuia.
bynosa # BmactuBOocTi TBepaux Tin. Kpucramiuni W amopdHi Tina. AHI30TpOMis KpPHUCTAJIB.
(YTBOpeHHSI KpHCTaniB y mpupoii.) Pinmki kpuctamu Ta iXHI BIACTUBOCTI. 3aCTOCYBaHHS PiJKHX
KkpuctaiiB y TexHimi. [lomiMepu: iX BracTuBoCTi 1 3acTocyBanHs. (Hanomarepianmu.)

Terutoi siButa. CTaTUCTHYHUHN 1 TEPMOJAMHAMIYHUHN MiTXOAHM IO TOSICHEHHS TEIUIOBUX SBUIIL.
Tepmoaunamiuna piBHoBara. Temneparypa. (CriocoOu BUMIpIOBaHHS TEMITEpaTypH.)

Buytpimns enepris Tin. [IBa cmocoOu 3MiHM BHYTpIMIHBOI eHeprii Tina. Pobota i KilbKicTh
terwiotu. Pobora tepmoauHamiunoro mporecy. TernoemuicTs. Ilepmuii 3aKkoH TepMOAMHAMIKH.
AniabaTHul TIporec.

Tennosi mammuu. [IpuHIun nii TerniaoBUX ABUTYHIB. ([BUTyH BHYTpPIIIHBOTO 3ropsiHHSA. JlU3enb.)
Heo6opoTHICTh TermmoBux MporeciB. X0I0uIbHA MaIlIHA.

Enextpuune mose. HampyxkeHicTs enekTpuyHoro mois. CuiioBi JiHIT €IEKTPUYHOTO MOJSL.
HaxnagaHHst e1eKTpUYHUX TOJiB. EJeKTpudHe mosie TOYKOBHX 3apsi/IiB.

PeyoBuna B enekTpuyHoMy moni. [IpoBimHUMKM B enekTpuyHOMY TMoyi. JlieeKTpUKU B
enekTpuuHOMy Toni. Tlomsipu3zanist nienexktpukiB. JlienekTpudHa MPOHUKHICTh pedoBHHU. (Brums
EJICKTPUYHOTO IT0JIS Ha J)KMBI1 OpraHi3MH. )

Pobota mix vac mepeMilieHHs 3apsay B OJAHOPITHOMY €JIEKTPOCTaTUYHOMY moumi. [loTenmian
€JIIEKTPUYHOTO OIS

Pi3nung norennianis. 3B’ 130K HAPYKEHOCT] €IEKTPUYHOTO TOJIS 3 PI3HULICIO TOTEHIIIATIB.
EnextpoemHicTh. ENeKTpoeMHICTh MIIOCKOTO KOHJIEHcaTopa. Buau konaeHcaTopiB. 3’€JHAaHHSA
KoHJIeHcaTopiB. EHepris enekTpuyHOro nosis. BUKOpucTaHHS KOHAEHCATOPIB Y TEXHILIL.

Enextpuunuii crpym. Enexktpuune koso. Jkepena 1 cHoxkuBaui €JIEKTPUYHOTO CTPYyMY.
Enextpopymiitna cuna. 3akoH Oma mjis TIOBHOTO Kojia. ENeKTpuuHI KoJia 3 TOCTIJOBHUM 1
napajeabHUM 3’€JHaHHAM NpOBiAHUKIB. PoOOTa Ta MOTYXHICTh enekTpuuHoro crpymy. (Temnosa
nis ctpymy.) Mipu Ta 3aco6u 0e3nekH miJ1 4ac poOoTH 3 €JIEeKTPUUHUMH NPUCTPOSIMHU.

Enextpuunuii cTpyM y Ppi3HUX cepeloBUIAX (MeTanax, piiMHaX, Tra3ax) Ta Horo
BUKOPHCTaHHS.

[Tna3ma Ta ii Bractuocti. (IIpakTuyHe 3acTocyBaHHS IIa3MHU)

EnexTponpoBigHiCTh HAMIBIPOBIAHUKIB Ta ii Buau. BracHa 1 gomimkoBa MPOBITHOCTI
HaIiBIPOBIIHUKIB.

EnexTpoHHO-IIpKOBUN TIepexia: MOro BJIACTMBOCTI 1 3acTOCyBaHHS. HamiBmpoBiTHUKOBHI
nion. HamiBnpoBiTHUKOBI MPUIaIM Ta X 3aCTOCYBaHHS.

CtpyM y BakyyMi Ta #oro 3actocyBaHHS. EnekTpoHHI myuyku Ta iX BiacTuBOCTi. EnekTpoHHO-
poMeHeBa TpyOKa.

Enextpuuyna 1 marHiTHa B3aemojii. B3aemopis mpoBigHHMKIB 31 cTpymMoM. MarHitHe moje
cTpyMy. JIiHIl MarHiTHOTO MOJS MPSIMOTO 1 KOJIOBOTO CTpyMiB. [HAyKIis MarHiTHOrO noJjs. IToTik
MarHiTHO1 THAYKIIi.

Jlist MarHiTHOTO MOJII Ha MPOBITHUK 31 cTpymoM. Cuma Ammepa. [lis MarHitHoro moist Ha
pyxomi 3apsypkeHi yactuHkU. Cuna JlopeHna. MomeHT cuil, 10 Ji€ Ha NMPSMOKYTHY paMmKy 3i
CTPYMOM y MartiTHomy nouii. [Tpuniun aii enexTpoaBUryHa.

MaruiTHi BIacTUBOCTI pedoBUHHU. [lia-, mapa- 1 ¢epoMarHeTuku. 3acTOCyBaHHS MarHiTHUX
MmarepiainiB. (MarnitHuil 3anuc iHpopmarii. BIuinB MarHiTHOTO MOJIS HA )KUBI OPTaHi3MH.)

Enextpomarnitia iugykmis. Jocaigm M.Dapanes. Hampsm iHAyKmiiiHOro cTpymy. 3aKoH
enekrpomarHiTHoi iHAykuii. Camoinnykuis. EPC  camoinnykmii. IngyktuBHicTh. Enepris
MarHiTHOTO TIOJISI KOTYIIKH 31 CTPYMOM.

OOepranHsl MNPSAMOKYTHOI paMKH B OJHOPIJHOMY MAarHiTHOMY TMOJdi. 3MIiHHHMHA CTpyM.
Onep>xaHHsl 3MIHHOTO CTpyMmy. ['eHepaTop 3MiHHOTO CTpymy. Jlitoui 3HAYCHHS HANPYTH 1 CHIIA
ctpymy. Tpanchopmarop. BupoOHuinTBo, mnepemaya Ta BUKOPUCTaHHS EHEPrii €JIEKTPUYHOTO



CTpyMYy.

B3aeM03B’ 130K €JEKTPUYHOTO 1 MArHITHOTO TOJIIB SIK MPOSB €JMHOTO E€JIEKTPOMArHITHOTO TTOJIS.

KonuBanbauii KOHTYp. BUHUKHEHHS €JeKTPOMArHiTHUX KOJIMBAHb Y KOJTUBAIBHOMY KOHTYPI.

["apMOHIYHI €JIEKTPOMArHiTHI KOJIMBaHHS. PIBHSHHS €JI€KTPOMAarHiTHUX TAPMOHIYHUX KOJHBAHb.
YacToTa BIIacCHUX KOJMBaHb KOHTYpY. [lepeTBopeHHs eHeprii B KOMTUBAIbHOMY KOHTYpi. Bumymieni
KosMBaHHs. Pe3oHaHc. ABTOKOJIMBAHHS.
YTBOpPEHHS 1 MOMMPEHHs eNeKTpoMarHiTHUX XBwib. Jlocmiau I'.I'epua. IlIBuakicTe mommpeHHs,
JOBKMHA 1 4yacToTa enekTpoMmarHiTHol xBwii. Illkama eneKTpoMarHiTHMUX XBWJIb. BiiacTMBOCTI
€JIEKTPOMArHiTHUX XBWJIb PI3HHX Jliala3oHiB 4acTOT. EjeKTpoMarHiTHi XBWIII B IPUPOJI 1 TEXHILIL.
[Ipunnun nii  panmiotenedoHHOrO 3B’s3Ky. PamiomoBieHHs 1 TenebaueHHs. Pamionmokarris.
CrinbHuKOBUiI 3B’ 130K. CyIyTHHKOBE TeleOaueHHSI.

Po3BuTOK ysBiI€Hb Npo npupoay cpitTia. [lommpeHHs cBiTia B pi3HUX cepepoBuinax. Jxepena
1 mpuiimaui cBitia. [lornmuHanHs 1 po3ciroBaHHs cBiTia. BimOuBanus cBitna. (Ilmocke 1 chepuune
n3epkana. OnepxaHHs 300paXKeHb 3a J0IOMOIO0 J13epKail. 3acTOCYBaHHS JA3epKai.) 3aJOMIIECHHS
cBiTna. 3akoHW 3ajomieHHS cBiTia. [lokasHuk 3amomsieHHs. [loBHe BigOWMBaHHS CBITIA.
(Bonmoxonna ontuka.) Jlin3u. [To6ynoBa 300paxkeHb, ofepKaHuX 3a nonoMororo JiH3. Kyt 3opy.
OntuyHi nMpuiaan Ta iX 3aCTOCYBaHHS.

CBITJIO sIK eJIeKTpoMarHiTHa XBuiIs. KorepeHTHICTh CBITJIOBHX XBWJIb. [HTEpdepeHIis cBiTIA.
IaTepdepentiifHi KapTHHU B TOHKUX IUTACTHHKAX 1 roriBkax. ([ToHsaTTs mpo ronorpadito.)

Judpaxkis ceitia. [Ipuanun [Noiirenca-®Openens. Judpakiiitni KapTHHA BiJl IIUTMHA, TOHKOT
HUTKH. [ndpakuiiina rparka.

Hucnepcis ciTia. [IpoxomkeHHs cBitia Kpi3b npusmy. HenepepBHuii ciekTp cBitTia.
CrnekTpockor.

[Monsapuzauis ceitna. [Ipupoane i monsgpuzoBane cBitio. (OaepkaHHs MOISIPU30BAHOTO
CBITJIA.)

KBanToBi BinactuBocti cBitia. I'imore3a M.[1nanka. CBitioBi kBaHTu. Crana Ilnanka. Exepris
Ta iMnynbsc ¢potoHa. Tuck citna.

®otoedpexr. Hocmign O.I.CtoneroBa. 3akoHM 30BHIIIHBOTO (oToedekTy. PiBHAHHS
dbotoedekty. 3actocyBanHs poToedeKTy.

JlrominecrieHIis. (PoroximiyHa Iis CBITIA.)

KBanToBi renepaTopu Ta ix 3actocyBaHHs. [IpuHuumn Aii KBaHTOBUX I'€HEPATOPIB.

KopmyckynspHO-XBUIILOBUH Jyalli3M CBITJIA.

Icropis BuBueHHs aToma. SnepHa mojnenb aroma. KeantoBi moctynatu M.bopa. (Hocminu
J.®panka i I'.I'epua.) Enepreruuni cranu aroma.

BunpoMiHioBaHHs Ta TOIJIMHAHHS CBITJIa aToMamMH. ATOMHI 1 MOJIEKYJSIpHI CIIEKTPH.
PenTreHiBcbke BHUIPOMIHIOBaHHS. (3aCTOCYBaHHS PEHTIE€HIBCHKOIO BHUIIPOMIHIOBAHHS B Haylll,
TEXHII[l, MEAUIMHI, Ha BUpOOHUITBI.) CieKTpaJbHUI aHaji3 Ta Oro 3acTOCYBaHHS.

Metoau peecTparlii HOHI3yI0uOro BUITPOMIHIOBAHHS.

AtomHe snipo. [IpoToHHO-HEHTpOHHA MO/IETH aTOMHOTO siapa. Hyknonu. [3oTonu. SnepHi cunm
Ta X 0c00IMBOCTI. PONb €NEKTPUYHMX 1 SASPHUX CHIT Y 3a0€3MeUeHH] CTIHKOCTI sep.

®i3uyH1 OCHOBH sifiepHOi eHepreTHKU. Enepris 3B'13Ky atoMHoro saapa. Jedexr mac. Ciocodu
BUBIJIbHEHHS SIJIEpPHOI €HEpril: CUHTEe3 JIETKUX 1 MOAUT BaXKUX anep. AnepHi peakuii. Jlaniorosa
peaxIiist moAuTy siiep ypany. SnepHuit peaktop. SnepHa eHepreTuka Ta eKoJIoTis.

PamioaktuBHicTe. [lpupoana 1 IITyd4Ha  pagiOaKTUBHICTh. Buam  paaioaKTUBHOTO
BunpomMiHioBaHHs. Ilepion HamiBpo3many. 3akoH paAioakTUBHOrO posnany. OTpuMaHHS 1
3aCTOCYBaHHS PAIOHYKIII/IB.

(Ho3umerpis. J1o3u BUIPOMIHIOBaHHS. 3aXKCT BiJl HOHI3ylI0UOTO BUIIPOMIHIOBAHHS. )
EnementapHi 4acTUHKM. 3arajibHa XapakTEpUCTHKa eneMeHTapHuX uacTuHOK. (Knacumikaris
eneMeHTapHuX 4acTUHOK.) KBapku. KocmiuHe BUTIpOMiHIOBaHHS.

TeoperuuHa ¢izuka
Berym. Ilpeamer Ta MeTo TeOPETUYHOI (i3UKH.
Knacuuna mexaHika sk po3/iiia Kypcy TeopeTHqHoi (izuku. Mexi 3acTocyBaHHS KJIACHYHOT
(HexBaHTOBOT) MexaHiku. OIS OCHOBHUX IOHATh KJACHYHOI MEXaHIKH.



JlocnikeHHs piBHAHB PyXYy 1 3aKOHIB 30€pe)KeHHSL.

JluHaMika CHCTeMH YacTHHOK. Tumu cwil. 3aKkoHM 30epekeHHs. 3ajada JIBOX TUI: 3BElICHA
Maca, pyX y ILEHTpaJbHOMY Toji, 3amada Kermnepa, mepepi3 poscisuusa, ¢opmyna Pesepdopna,
nmabopaTopHa CHCTEMa BIWIIKY 1 cMCTeMa BIJIIKY IleHTpa mac. MexaHiuHa moaiOHicTh. Teopema
Bipiana.

Pyx npu HassBHOCTI B’ sI3€H.

Turmu B's3eii. Bipryansai nepemimenss. [Ipunnun J{'AmambGepa. PiBusiaas Jlarpanxka
MEPILIOTO POY.

[TpuHIMI HAaMEHIIOT /ii.

VY3aragpHeHI KOOpJAWHATH Ta MIBUIKOCTI, CTaH CHUCTEMH, KOHQITypaliiHHA MPOCTIp.
Iarerpanbne popmyoBanHs 3akoHiB ¢izuku. OCHOBHA 3ajaua BapialiiHoro yucieHHs. [IpuHmmmn
l'aminbToHa, piBHsAHHA Jlarpawka npyroro pomy. YsaraabHeHWH iMmyiabc. BiactuBocTi ¢yHKITIT
Jlarpanka, acMUMOTOTHMYHA agUTHBHICTh. [IpuHIMN  BigHOcHOCTI  [amimes, po3mmpena
(meogHopiana) rpyna mneperBopenb [ amines. dynkuis Jlarpanxka 4acTKM Ta CHCTEMH YacTOK.
@Oynkuis Jlarpamka y 30BHIIIHBOMY TOJi. Y3araJbHEHa €HEpris. Y3araJbHEHWH MOTEHIial,
nucunartuBHa GyHKUiA. PiBHsaHHS Jlarpanika A1 HEKOHCEPBATUBHUX CHCTEM.

Teopema Hpotep i 3akoHM 30epeKeHHS.

Junamiuni 3MiHHI. [HTerpanu pyxy i 3akonu 30epexxenHs. Cumetpii. Teopema E. Hrorep
(E. Noether). 3akonu 30epexeHHs K HaCIiIKu Teopemu Hpotep.

Beryn 1o Teopii KonuBaHb.

OpnoBumipnuii  pyx. Ocuunsarop moOnu3y  MOJNOXKEHHS  piBHOBarm. Pyx vy
MIBUAKOOCHMIIOIOYOMY TIoJi. 3racaroyi KoiuBaHHS. BumyineHi konuBaHHS. Maii KOMTUBaHHA
cucTeM 3 OaraTbMa CTYIEHSMH BIJIbHOCTI, BJIACHI 4aCTOTH, HOpMaibHI KonmBaHHSA. [IOHATTS Tpo
HEJIHIKHI Ta TapaMeTPUYHI KOJMBaHHS.

JuHnaMika TBEpAOTO TiIA.

Mogens TBeproro Tina. KoopauHaTH, MIBUIKOCTI 1 MPUCKOPEHHS TOUYOK TBEPJOro Tina.
Martpuinss noBopoty. Kyru Einepa. TeHzop 1 BekTop KyTOBOi MBHAKOCTI. JlMHaAMIYHI 3MiHHI
TBeproro Tina. Tensop iHepuii. Kinernuyna enepris. Cucrema piBHSHb pPyXy TBEpAOIo Tijla
B1JIHOCHO HEPYXOMOI'O Ta PyXOMOro 0a3ucis. PiBusnus Einepa. 3uru. PiBHsaHHA Jlarpanxka
TBEPJIOTO Tija. Y3arajJbHEH1 CHUJIM, y3arajibHEHI IMIYJbCH, y3arajibHEHa €Hepris TBEpJOro Tija.
Onuc pyxy TBEpJOTO Tija B CHUCTEMI BIJUIIKY, IO 00E€PTAETHCSA BIHOCHO 1HEPIIAIBHOI CHCTEMHU
BIJUTIKY.

OCHOBM M€XaHIKU CYLIJIBHOTO CEpEe0BHUIIA.

OCHOBHI TIOHSATTA MEXaHIKM CYLIUIBHOTO CepeqoBHINA. TeH30p MIBHIKOCTI AedopMariiil.
PiBHsiHHS HemepepBHOCTI. TeH30p MeXaHIYHMX HANpy>KeHb 1 3aKOHU 30€epexeHHs IMIylbca Ta
MOMEHTa iMmmynbca. PiBHsAHHS ans eHeprii. Bextop YmoBa. PiBHSHS pyxXy ieanbHOI piIUHM.
Crauionapna Tteuist 1 iHTerpan bepnymm. Teopema TomcoHa mnpo 30epekeHHS LUPKYIALIT
mBuAKocTi. [ToTennianpHa Teuis. Hectucnusa pinvHa. 3ByKOBI XBWIIL B piIMHAX Ta ra3ax. PIBHSHHS
Hap’e-Ctokca. JlaminapHa 1 TypOyJieHTHA Teuli B S3K01 piUHHU.

PiBasHHS [aminbTOHA.

[TepetBopennst Jlexanapa. @yskiis [Naminerona. PiBasHHsA ['amimbroHa. DyHKIISA
I'aminbToHa sik eHepris cuctemu. [lpuxnaau. PaszoBuii mpoctip. Pa3oBi Tpaekropii. Teopema
Jliysisuns. Bapiauiinuii npuHOMn Ass piBHSAHb [ amMinbTOHA.

Kanoniunwuii popmanizm.

Hyxxku Ilyaccona, ix BmactuBoctTi. Teopema Ilyaccona. 3B's30k myxok Ilyaccona 3
3akoHamu 30epexxeHHs. Kanoniuni neperBopenHs (KII). IIpuxmagu. Bmactusocti KII. KII s
oCHIISATOpa. 3araJbHUAN MAXIT J0 Teopli KaHOHIYHMX mepeTrBopeHb. Meroa ['aminbrona-Ako06i.
[Mpuknagu 3acrocyBaHHs. 3MiHHI “nmis-kyr”. Ilpukmagu. AmiaGatuuni iHBapianTH. OmNTHKO-
MeXaHI4Ha aHaJIoTisl.

PensiTuBicTChKa KiHEMAaTHKA.

®dizuka 1 reomerpis. [lceBmoeBkiiioBa CTpykTypa mnpoctopy-uacy. [aTepBan. CBiToBUH
koHyc moxiii. IleperBopenns JlopeHua sk HacHiJOK iHBapiaHTHOCTI iHTepBaly, iX ¢i3uyHa Ta
reomerpuuyHa iHTeprperanis. Hacmiaku mneperBopens Jlopenma. I[IpuHIMI BiIHOCHOCTI SK
BiTOOpa)XeHHsI TICEBAOEBKIIIOBOI TeOMeTpii MpocTopy-yacy. 4—Bekropu: 4—paaiyc-BeKTop, 4—



HIBUJIKICTh, 4—TIPHUCKOPEHHS, IEPETBOPEHHS 4—BEKTOPIB.

PensTuBicTchKa qUHAMIKA.

Hiss nns BimbHOI 4yacTKH. PensTHBICTCHKI iMImynbc 1 eHepris. 4—immyibc. PiBHSHHA
I'aminpToHa-AK001 BiTbHOI 4YacTku. Bzaemomis B Teopii BigHocHOCTI. DyHKIis Jlarpamka sk
YOTUPUBUMIpHUHN cKaisip. 4—cwia Ta ii meperBopeHHs. 3B'SI30K 4—cuiu 1 4—immynbca. PiBHAHHSA
MinkoBcekoro. Jlis 1 ¢yHkiis Jlarpamka 3apsga B 3alaHOMY €IEKTPOMAarHiTHOMY ToJt, 4—
noTeHmian, piBHAHHSA [aminbroHa-fko6i. IHBapiaHTHICTH (ha3u eNneKTpPOMAarHiTHOI XBWII, 4—
XBWJIbOBHH BEKTOP, IEPETBOPEHHS YaCTOTH 1 3—XBUIILOBOT'O BEKTOPA.

ExcniepuMeHTanbHi OCHOBM 1 MaTeMaTudHe (popMyntoBaHHS ()yHIAMEHTAIBHUX 3aKOHIB
KJIACUYHOI eJIEKTPOJMHAMIKH.

3akon Kynona. [lpunnun cynepnosunii. Ctpym. IHaykimist maraitHoro nois. Cuia, mo i€
Ha CTpyM B MarHiTHOMYy moji. 3akoH bio — CaBapa. 3akoH Amrepa 3aKOH €JIeKTpOMarHiTHOT
igaykuii. Enexrpopymniiina cuna. PiBHAHHS KIacHYHOI €NEKTpOAMHAMIKM Yy Bakyymi. Cucremu
OJIMHMLIb.

MikpocKomiuHi Ta MaKpOCKOIIIYHI piBHSHHS elekTponuHaMiku. [lonspusaris cepenoBuina,
3B’si3aHi Ta BUIbHI 3apsau. Enexktpuuna iHaykiis. HamarniuyBanHs cepeoBHINA, MOIApU3aALIHHUN
CTpyM Ta CTpyM HamarHidyBaHHs. HampykeHicTp MarHitTHoro mojsi. PiBHAHHS HemepepBHOCTI.
3akoH 30epexxeHHs enekrpuyHoro 3apsay. Cuma Jlopenma. 3akon 30epexxenHs eHeprii. O6'emHa
TYCTHHA eHeprii emekrpomarHiTHoro moisisi. Bekrop IloifHTiHra. 3aKoH 30€peXeHHS IMITYIbCY.
MakcBeniBCbKUI TEH30p HATATY. 3aKOH 30€peXEeHHSI MOMEHTY IMITYJIbCY.

Enexrpocraruka. Cxamspauii moTeHuian. HampykeHicTh enekTpuuHoro mois. Teopema
l'ayca. PiBusuus Jlamnaca i piBusiHHA [lyaccona. MeTtonu po3B’sa3yBaHHsS 3a/1a4y €EKTPOCTATUKH.
Po3knan ckaisipHOTO MOTEHIialy 1Mo MyJiabTUoNsAX. Enexrpuunuii nunons. KBaapynons. Enepris
JMIIONS Y 30BHIMIHbOMY IoJii. JlMmoyib-aumonbHa B3aeMoJis. EHepris cuctemMu 3apskeHHX
MPOBITHUKIB. EMHICTb.

MarniToctaruka. Bektop MarniTHOI iHAyKIil. BekropHuil norenmian. Po3kian BeKTOpHOTO
MOTEHLIay 10 MyJbTUNoNAX. CKalXspHUN MarHiTHUM moTteHuian. EHepris MarHiTHOro moss AJs
MarHitoctaTuuHux siBull. KoedimieHTn B3aeMHOi Ta camo iHAyKIii. MarnitHuii nunons. Exepris
Mar"iTHOrO JUIOJS y 30BHIIIHBOMY MAarHiTHOMY IoJii. Mar"iTHa JUNOb-IUIOJIbHA B3a€EMOJIS.
B3aemoist cucteMu cTpyMiB 13 30BHIIIHIM MarHiTHUM nojeM. ['ipoMarsitHe BiiHomeHHs. Teopema
Jlapmopa.

BunpomiHioBaHHS Ta MOMUPEHHS €IEKTPOMArHiTHUX XBUJIb.

KanibpyBanbHa iHBapiaHTHICTh piBHSAHb MakcBena. KamiOpysanusa Jlopenuma. Kymona 1
lNaminbToHa. 3ami3HIOBaNIbHI Ta BUMEPEIKAIOY1 TOTEHITIAH.

CrnextpanbHuil po3kiaa. CrnekTpaibHUI Ta KyTOBHM pO3IMOJALT €Heprii BUIPOMIHIOBAHHS.
IInocka  MoHOXpoMaTHM4Ha  XBWJIA.  3akoH  aucnepcii.  [lomspusamis,  IHTEHCHBHICTb
€JIEKTPOMAarHiTHOI XBWII. 3B'SI30K MIXK €HEpri€l0 M IMITYJIbCOM IUIOCKOI €JIeKTPOMArHiTHOI XBHIIL.
EnextpomarHiTHe mosie SK CYKYNHICTh TapMOHIHHUX OCUMIATOpiB. Bupa3 eHeprii, iMmynbcy Ta
BEKTOPHOI'O MOTEHILIIay Yepe3 KOOPAUHATH Ta IMIYJIbCH OCHMIISITOPIB €JIEKTPOMArHITHOTO TOJIS.

EnextpomarHiTHe mosie Ha BeNMKIM BijacTaHi Bix pkepena. KyroBuii Ta cnekTpanbHUM
PO3IOMAIT €NEeKTPOMArHiTHOTO BHIIPOMIHIOBaHHS 3alaHUM CTpyMOM. EjexkTpuune aumonbHe W
KBaJpyMNOJbHE MarHiTHE IUMOJbHE BUIPOMIHIOBaHHSA. EnekTpomarHiTHe moje B ONMXHIM Ta
nanpHii 30Hax. EnexTpomarHiTHe mone 3apsiiy, SIKUM pyxaeTbes mpuckopeHo. IloTenmianu
Jlienapa-Bixepta. EHepris, BUNpOMiHIOBaHa YaCTHHKOIO, 1110 PYXA€THCS IPUCKOPEHO.

Po3cisHHa enekTpomarHiTHUX XBWIb. EdextuBHuili mnepepi3 poscisHHa. Dopmyna
Towmricona. Peakitist BunmpomintoBanHs. PafiariiiHa mmprHa CeKTpanbHUX JiHIH.

Judpakuis enextpoMaraitHux xsuib. @opmyna ['pina. Jludpakiis giHIHHO MOIIPU30BaHOL
XBHJII HA KPYTJIOMY OTBOPI.

OcHOBH crieniabHO1 Teopii BIAHOCHOCTI.

ExcrniepuMeHTanbHi OCHOBHU ClielialbHOT Teopii BimHOCHOCTI. AGepartist 3ipok, gociig Pizo.
ITeperBopenns Jlopenmna. Hacmigku 3 nmeperBopenb Jlopenna. [IpaBuno momaBaHHS IMIBUAKOCTEH.
YoTupuBUMIpHUI BEKTOp Ta HOTro MEpeTBOPEHHS NMPH MEpexofi Bix OJHi€l A0 1HIIOI iHepIiitHOT
cucteMu BiIiky. IIpoctopoBo-yacoBuii iHTepBan KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOPJAMHATH.
Ckanspauii 100yTOK YOTHPHUBEKTOPIB, HOTro iHBapiaHTHICTh BIIHOCHO mepeTBopeHb JlopeHua.
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YoTHpUBEKTOp TYCTUHU CTpyMy. PiBHSHHSA HemepepBHOCTI. YOTHPUBEKTOP MOTEHIIATY, PIBHSAHHS
st Heoro. KamibpyBanus Jlopenma TeH30p enekTpoMarHiTHOro mojs. PemsruBicTchka
KOBapiaHTHICTb piBHsAHb MakcBemna. IleperBopennst Jlopenna st momiB. [HBapiaHTH TeH30pa
eslekTpomarHiTHoro nosst. Egexr [Jonmnepa. KoBapiantHicTs Bupa3sy i cuiin JlopeHna

PenstuBicrchka Mexanika. PiBHAHHA pyXy B cCHeUialdbHId Teopii BiJIHOCHOCTI.
YoTupuBeKTOp MIBUAKOCTI, IMITyJIbCy, cuia. EHepris yactunku Po3naj yactuHoOk. PenstuBicTchbka
¢ynkuis Jlarpamwka ta [aminerona. I[lpunnun HaiiMeHInoi nii JUIs €lIEKTPOMArHiTHOTO IOJIA.
InTerpan nii ans cucTeMM, SKa CKJIAJA€TbCsl 3 YAaCTMHOK 1 moiisd. TeH3op eHeprii iMImynbCy
€JIEKTPOMArHiTHOTO NOJs*. 3aKoH 30epexKeHHs eHeprii Ta IMITyIIbCYy.

EnextpoanHamika CyIiIbHOTO cepeOBUIIA

Hienextpuku. Bektop momspusamii. Bektop  enexktpuunoi  imgykuii.  TeH3o0p
noysipu30BHOCTI. MarHetuku. Bektop HamardiueHHs. [lomspusaliis HENMOJAPHUX JIEICKTPHUKIB.
Jlokaneae mone. ®opmyna Kimaysiyca — Mocorti ITlomsipuzaniss HOJISIpHUX JiENEKTPUKIB Y
MOCTIHHOMY  eJNeKTpUYHOMY Toni. Jlucmepcis dieneKTpuyHOi NPOHUKHOCTI. 3B’A30K MIXK
TeNEKTPUYHOI0 T4 MAarHiTHOIO MPOHUKHOCTSMH  €HEpri€lo, sKa TOTJIMHAETHCS B CEPEIOBHILI.
CmisBignomenns Kpamepca — Kponira. YactoTHa gucnepcis ra3y i3 3apsKeHHX TapMOHIMHHX
OCIIMIIATOPIB.

DeHOMEHOJIOTYHA TeOoPisl MOIUPEHHS eIeKTPOMAarHiTHUX XBUIIb.

[Tmocki xBWIIi B JieleKTpUKaxX. XBWIbOBE DPIBHAHHA. [I70CKa MOHOXpOMaTHYHA XBHIIS.
XBwiIboBHH BekTOop. JlucmepciiiHe piBHsAHHA. Pa3oBa IMIBHAKICTh €JIEKTPOMArHiTHOI XBHJIL.
CriBBiTHOIIIEHHSI MK aMIUTITylaMH Halpy>KEHOCTEH eJEeKTPHUYHOro Ta MarHiTHOro moiiB. [ToTik
eHeprii  enexkTpomarHiTHOoi xBwii. Ilomspuzamiss  €JIEKTPOMAarHiTHUX XBWIb. llommpeHHs
€JIEKTPOMArHiTHUX XBHWJIb Yy IHCIEPrylOuoMYy cepeaoBui. ['pymoBa mBuAKICTh. BigOutrs i
3aJIOMJICHHSI  €NeKTpOMarHiTHux xBwib. @Oopmymu @penens. Koedimientr Bigburts Ta
npoxomkenHs. Kyt bprocrepa. [ToBue BHyTpilHE BinOUTTs. [lommpeHHs eneKTpOMarHiTHUX XBUIIb
y npoBigHUKax. [IomupeHHs enekTpoMarHiTHUX XBUIb B aHI30TPOITHOMY CE€pEIOBUII. 3BHUUaiiHa Ta
He3BuuaiiHa xBwil. ['‘eomerpuuyna onrtuka. FEilkonaneHe HaOmkeHHs. BunpomiHroBaHHS
UYepenkosa — BaBusosa.

EnexkrpomarHiTHe mosie y XBHWJIEBOAAX Ta pe3oHaTopax. llomepedyHo - MarHiTHI Ta
MOTIEPEYHO - eNeKTpUYHI XBWIi. EjekTpoMarHiTHI XBWJII B MNPSIMOKYTHOMY XBHJIEBOJI.
[IpssMOKyTHUI pe30HATOP.

KBazicrarioHapHi €1eKTpOMarHiTHi MOJsL.

YMoBH KkBazicranioHapHocTi. KBazicramioHapHi sBUIIa B JIHIAHUX HPOBIJHUKAX.
KBazicraionapue HaOmmKeHHS A Mar"itHoro mnois. CkiH — edekT. MarHiTHHI pe3oHaHC.
[IpaBuina Kipxroga*. Jlosri miHii.

PiBHSIHHS MarHiTHOI TiAPOAMHAMIKH JIJIs1 HECTUCIUBOI piquHN MarHiTHe uucio PeiiHonbca.
[TomupenHs 30ypeHb B 1€aJbHOMY IPOBIIHOMY CEPEOBHILI, SIKE 3HAXOAUTHCS B MarHiTHOMY
noJi. Anb¢BeHiBebki xBuii. Teuis ["apTmana.

[lepexim Bijg KBaHTOBOI MeXaHIKM N0 KiacuyHoi. KBasukiacuune nabmmxeHHs. [IpaBuna
KBaHTyBaHHs bopa-3ommMepdenpaa.

Pi3Hi mpencraBieHHsT BEKTOPY CTaHy Ta oOleparopiB. 3arajibHa Teopis YHITapHHUX
NEpeTBOPEHb YHITAPHI MEPETBOPEHHs, 10 BiAMOBIAIOTH 3MiHI CTAHy 3 4acOM; NpEACTaBICHHS
Hpeninrepa, ["aiizenOepra Ta B3aemoii. PyX y KyJTOHOBCbKOMY MOJI1, TUCKPETHHUM Ta HENepepBHUMN
CIIEKTpH (CeMiHap).

CniH Ta noHATTA criiHopa. CriHOpY BUIIMX paHTiB. 3B’SI30K CHIHOPIB 3 TeH30paMu. MaTpuiii
[Mayni. PiBaanns [layoi.

Teopis 30ypeHb B CTalllOHapHUX CTaHax 3 JIUCKPETHUM CHEeKTpoM. Teopis 30ypeHb mpu
HasBi 1BOX Oym3bkuX piBHIB. Teopis 30ypeHb npu HasiBi BUpokeHHs. Mertoa Pitna (ceminap).

ﬁMOBipHiCTB JUISL TIEPEXOJIiB 3 OJHOTO KBAaHTOBOTO pIBHSA Ha IHIIWHA. AjiabaThudHe Ta
panToBe BKJIIOUEHHS B3aeMoii. [lepexonu mij Ai€i0 NepioguIHOro 30ypeHHs.

[lpaBuna BigOOpy [HJis BHUIPOMIHIOBAHHS Ta TIOTJIMHAHHA CBiTJIa. MyJIBTHIIONBHE
BUIIPOMiHIOBaHHA. Yac )KUTTA 30yPKEHHOT0 CTaHy Ta IUpUHA eHepreTuyHoi diHii. Egext [lTapka.

[TpuHIIMTT TOTOKHOCTI Ta OOMIHHA B3aemMojis. Teopis OCHOBHOTO CTaHy aroMa 3 JBOMa
eJleKTpoHaMH. 30y/DKEHHHI cTaH aToMa Tejiio: OpTo Ta Mmaparemii.
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Po3paxyHok aToMHUX piBHIB MeTo10M XapTpi-Poka (METOA caMOy3roKEHOT0 TOJIs).

Bropunne kBaHTyBaHHS 0030HHOTO Ta (epmioHHOTo mTomiB. IlpencraBieHHs Ywucen
3aIOBHEHHS TAPMOHIYHOTO OCIIIIATOPA (CeMiHap).

OcHoBU pensATUBICTCHKOI Teopii moisa. JlificHe Ta xomruiekcHe nons Kieiina-I'opmaona,
BEKTOPHE T10JIe, EJICKTPOMAarHiTHE MoJe.

PiBusinusa [lipaka. BinpHu# pyx aipakoBcbkoi 4acTHUHKW. KanmiOpyBaJlbHME TPHHIMI Ta
BKJIFOYCHHSI EJIEKTPOMArHiTHOrO MOJs. EJNEKTpOH B 30BHIIIHBOMY €JIEKTPOMArHiTHOMY IIOJII.
MarHiTHUI MOMEHT €JIEKTPOHA.

3apsiioBe crpspkeHHs. YacTuHKa Ta aHTHYacTuHKa. [loHATTS AipakiBebkoro “mops”. Teopis
Jlipaka Ta TOHKE PO3IICIUICHHS B aTOMI BOJHIO. JIeMOIBChKHUH 3CYB.

Bropunne kBaHTyBaHHS 0030HHOTO MOJIA. [lepecTaHOBOYHI CIIBBITHOMIEHHS ISl TTOJLOBUX
orneparopiB. Oneparopu HapoJKEHHs. 3HUILEHHS Ta yKciaa 4acTUHOK. OcoOIMBOCTI KBAaHTYBaHHS
€JIEKTPOMArHITHOTO TIOJIS.

BropunHe kBaHTyBaHHS ()€pMIOHHOTO IOJIS.

[IpyxHe po3CisiHHS YacTUHOK 0Oe3 CIiHa.

Oyukuis ['pina 18 BiTbHOI 4YacTUHKUA. AMIUTITYJa po3CisiHHSA. bBopHIBChKUN  psl.
Hudepenniiinuii neperun. Teopis po3cisHHA B OOpHIBCbKOMY HaOmmxeHHi. KBaHTOBHIA BHBIiI
dbopmynu Pezepdopaa (ceminap).

Meron maprianbHux XBWIb. lloHATTS S-marpumi. ®azoBuii 3cyB. OnrtuyHa Teopema.
[IpyxHHE pO3CisSiHHS MOBUIBHOT YaCTUHKU Ha CPepUUHIiil MOTEHIIIHIN M1, TOBXHHA PO3CISTHHSL.

Poscisast Ha cdepuyHomy mnoTeHuiiHoMy Oap'epi. Edextn oOMiHy mpm po3cisHHI
OJTHAKOBMX YaCTUHOK. MOTIBCBKE PO3CIsSHHSL.

OO0'ext, mpenMeTr 1 METOAM TEepMOAWUHAMIKM Ta craTHCTU4HOI (izuku. IloHATTS
TEPMOJIMHAMIYHOI CHCTEeMH. IHTEHCHBHI Ta EKCTEHCUBHI NapaMeTpu CTaHy. TepMoAMHaMI4Hi
MOTEHITIATHN Ta 1X 3aJIEKHICTh BiJI MApaMeTPiB CTaHy CUCTEMH.

HynboBe Hauano TepmoanHamiku. PiBHOBaxkHuii cran. Temnepatypa.

[IpyHIMI ~ €KBIBAIEHTHOCTI  MEXaHI4HOI poboTu Ta TemioTH. Ilepme Hauano
TepMOAMHAMIKU. BHYTpIlIHS eHepris TepMOAMHAMIYHOT CUCTEMH.

PiBHOBa)kH1 (3BOpOTHI) Ta HEpPIBHOBaXXH1 (HE3BOPOTH1) Ipouecu. AaiadaTHyHUI mpolec.
ITonarts entpomii. Jlpyre Hayajao TEpMOIMHAMIKM AJIsi PIBHOBaXXHUX mpoueciB. OOuMcIeHHs
Koe(QillieHTa KOPUCHOI il TEIUIOBUX MalluH. [lpyre Hayaio TepMOAMHAMIKU ISl HEPIBHOBAKHUX
nporecis. HepiBricTs Kiaysiyca.

TepMonuHaMiUHI CHUCTEMH 31 3MIHHUM YHCJIOM 4YacTHHOK. DI3MYHHMIA 3MICT XIMIYHOTO
notenniany. CniBBigHomeHHs J[rorema-I'i06ca. Yncno He3aneXHHX MapaMeTpiB CTaHy CUCTEMH.
3aJIe)XHICTh TEPMOAMHAMIYHUX MOTEHIIIAJIB B1J] YACIIa YaCTUHOK.

HeoOxigHi Ta JgocTaTHI yMOBH TEpMOJMHAMIYHOI PpIBHOBard OJHOKOMIIOHEHTHHMX
130;1b0BaHUX cucTeM. TemnoBa piBHOBara. MexaHiuHa piBHOBara. XiMmiuHa piBHoBara. HemoBHa
piBHOBara. JIokanbHa piBHOBara.

MogentoBaHHS TEPMOJUMHAMIYHHUX TMpoleciB B TepMoauHaMili. OCHOBHE pIBHSHHSA
tepMmoimHaMiki. CriBBigHOImEeHHs MakcBemia. TepMidHe Ta KajlopiuHe piBHSAHHS CTaHy. YMoOBa iX
CYMICHOCTI. 3aCTOCYBaHHS TEPMOJIMHAMIKH JIJIS1 JOCIIKEHHSI aTOMHOTO 11€aJTbHOTO Ta3y Ta 1HIINX
TEPMOJIMHAMIUYHUX CHCTEM.

[Ipomec [Ixoynsa-Tomcona. TemmnepaTtypa iHBepcii s ra3y Ban-nep-Baansca.

[Tapanokc I'i66ca.

Tpere Hauano TEPMOAMHAMIKY Ta HACTIIKH 3 HHOTO.

OCHOBHI MOJIOKEHHS CTATUCTHYHOI (i3uku. CTaTUCTUYHHUIA METOJI BUBUEHHS BIACTUBOCTEH
MakKpOCKOMIYHUX CHCTeM. MIKpocTaHM Ta MakpocTtaH cucremu. Eproanuyna rimoresa.
Cratuctuunuii ancamOiab. YcepenaHeHHsS mo aHcamOmro. ['ycTMHa WMOBIPHOCTI MIKpOCTaHiB.
PiBusians JliyBimms.

MikpokaHOHIYHHMI aHcaMOib. MikpokaHOHIYHMH posnoain ['i66ca. TepmoauuaMiyHa Bara
CTaHy CHCTEMH 13 33JJaHMMH BHYTPILIHBOIO €HEPTI€I0 Ta YUCIOM YacTHHOK. [IpuHuumn bonbimana.
Oco06aUBOCTI TOCIIIKEHHS KIIACHYHUX CUCTEM.

Meronx (bonbpiiMana) oOOYHCICHHS TEPMOJWHAMIYHUX IMapaMeTPiB  MIKPOKAHOHIYHHX
aHcaM0iiB. 3acTrocyBaHHA MeTony bonbliMaHa A JOCHIIKEHHS BIIACTHBOCTEH AaTOMHOTO
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171eaIbHOTO ra3y, Ta IHIIMX KIACHYHUX 1 KBAHTOBUX CHUCTEM.

Kanoniunnii ancam6sb. Kanoniuawmii posmomin [1606ca. CraructuuHuid iHTETpam i
CTaTUCTHYHA CyMa. YpaxyBaHHS TOTOKHOCTI YAaCTMHOK. 3B'SI30K BiIbHOI eHeprii ['enmpmronbua 3i
CTaTUCTUYHUM  IHTETpajioM 1 CTaTUCTH4YHOW cymoro. Meton (I'i66ca) oOunciaeHHs
TEPMOJIMHAMIYHUX TIapaMeTpiB KaHOHIYHMX aHcamOmiB. 3acrtocyBaHHs Metony [i066ca mms
JOCIIIJKEHHS BIIaCTUBOCTEH aTOMHOTO 171€ajIbHOTO a3y, IHIIMX KJIACUYHUX 1 KBAHTOBUX CUCTEM.

OCHOBHI OHATTS PIBHOBa)KHOI KBAaHTOBOI CTAaTUCTUYHOI (i3uku. CTaTUCTHYHUIA onepaTop i
MaTpulld TYCTHHH HWMOBIpHOCTI MikpocTaHiB. PiBHsHHsa Helimana. KsanTyBanHs eHeprii
MOCTYMAIBHOTO PYXY aTOMIB 1/1€aIbHOTO rasy.

Benukuii xaHoHIYHUN aHcamOnb. Benmukuit kaHoHiuyHui posmomin [160ca. Benuka
cratuctTuyHa cyma. Omera-moTeHuian, Horo 3B'I30K 3 BEITUKOI CTATHCTUYHOIO CYMOIO, 1HIIUMHU
TepMOJAMHAMIYHUMHU ToOTeHIiasaMu. OOYHCIIEHHS OMETra-rnoTeHIliay 1 PiBHSHb CTaHy aTOMHOTO
7IealTbHOTO Ta3y 31 3MiHHUM YHCIIOM YaCTHHOK.

CraTtucTuyHa Teopiss BUPOJUKEHUX cucTeM. OOUYUCIEeHHs BEIMKOI CTaTUCTUYHOI CyMHU JUIS
ancambmro ¢epmioHiB. Po3nonin ®epmi-/lipaka. OOUHCICHHS BEIUKOI CTATUCTUYHOI CYMHU ISt
aHcaMOiro 0030HiIB. Po3noxin bose-EitnmreiitHa. CTaTUCTUYHO HEBUPOKEHUU Ta3, PO3IMOILT
Makcgemna-bonpiiMana. XBHIIBOBI Ta KOPITYCKYJISIPHI BIIACTHBOCTI YAaCTHHOK Y BHUPOKEHHX Ta
HEBUPOKEHUX CUCTEMaX.

BnactuBocti  MonekymspHuX TasiB.  TepMoauHaMi4HI  BIACTUBOCTI  HEBHUPOKEHOTO
iIeabHOTO Ta3y, M0 CKJIAJAEThCS 3 JBOXAaTOMHHMX MOJIEKyJd. EJeKTpoHHa, NOCTyNasbHa,
KOJIUBaJbHA Ta 00epTajIbHAa YAaCTUHU CTATUCTUYHOI CyMH. BIIIHB 00epTaIbHOrO Ta KOJIHBAIHLHOTO
pyXy Ha TemaoeMHicTb. OcOoOIMBOCTI CUCTEMHU MOJIEKYJI, IIO CKJIAJAIOThCS 3 OJHAKOBMX ATOMIB.
BrnactuBocti opTO- Ta MapaBoIHIO.

TepMoauHaMiyHi BIACTUBOCTI HEBHPODKEHOIO 1J€ajlbHOrO rasy, LIO CKJIAJa€ThCs 3
0araroaTOMHUX MOJIEKYI.

TepmoauHaMiyHi BIAacTUBOCTI peanbHOro rasy. Kondirypauiiiauii interpan. PiBHAHHS
CTaHy y BUIVISJII BIPIaJIbHOTO sy 3a CTENEHAMU rycTUHU. PiBHSHHS cTaHy Ban-aep-Baanbca.
3B'S130K JIpyroro BipiaJbHOIO KoedillieHTa 3 mapamMeTpaMH MIDKMOJEKYJISpHOI B3aeMOIi.
Expanysanns [le0bas. Teopis Jlebas-Xrokkens.

TepMoauHaMIYHI BIACTUBOCTI PEYOBUHU Y 30BHINIHbOMY MoJIi. TepMoauHaMiuyHa piBHOBara
y 30BHIIIHBOMY MOJdi. TepMoAMHAMIYHI BJIACTUBOCTI PEUOBHUHHU B EJIEKTPUYHOMY 1 MarHiTHOMY
nonsx. Bekrtop mnomspuszanii, ¢opmyna JlamkeBena. Ilodspu3oBHICTH Ta MapaMarHiTHa
CHPUMHATIMBICTb. 3B'SI30K MDK SIBUIIEM €JIEKTPOCTPUKIIT Ta m'e3oedekToM. AmiabaTHuHE
PO3MarHiuyBaHHs SIK METOJ OTPUMAaHHS HU3bKUX TEMIIEpaTyp.

Cuctemu 3 BiI'€eMHOIO a0COJIFOTHOIO TEMIIEPATYPOIO.

®i3uka rerepodazHux GaraTOKOMMOHEHTHUX cucteM. Pa3zoBa piBHOBara. YMoBHU (a30Boi
piBHOBaru B rereporeHHiil cuctemi. IlpaBmiio ¢a3 I'ibca. Knacudikamis ¢a3oBux mnepexomis.
PiBusanns Knaneiipona-Knaysiyca. Tuck HacuyeHoi mnapu Haja TBepAuM TUIOM. PiBHSHHSA
Ependecra ans pa3oBux nepexoiiB Apyroro poay. YMoBH XiMIYHOI piIBHOBAru. 3aKoH JIIF0OUMX Mac.
Teopis aucoriarii ABOXaTOMHUX MOJIEKYI.

lonizamiiina piBHOBara. 3aJIeKHICTh CTYIMEH1 10HI3aIlli aTOMIB BiJ THUCKY 1 TeMIIepaTypH.
®opmyna Caxa.

®di3uKa BUPOHKEHUX TEPMOJMHAMIYHUX CHUCTEM. MeTonuka OOYHCIIeHh TEPMIYHOTO Ta
KaJOpPIYHOTO PpIBHAHb CTaHy BHUpPOKEHHX cucteM. CremianbHi MaTeMaTW4Hi QYHKLIT, sKi
BUKOPHUCTOBYIOTBCS Y WX OOYMCIICHHSIX.

TepMoauHaMiyHI BJIACTUBOCTI EJIEKTPOHHOTO Tra3y B MeTanaxX. ['yCTHMHAa eNneKTpOHHMX
CTaHIB, €HEpris eJEeKTPOHHOro rasy, eHepris @epmi, TeMIlepaTypHa 3aJIeKHICTh XIMIYHOTO
MOTEHIIIaTy, TeMIepaTypa BUpokeHHs. TemnoemHicts. KoHTakTHA pi3HHIIA TOTEHIIIATIB.

OCHOBHI TIOJIOKEHHSI 30HHOI Teopii TBepaoro Tima. CTaTUCTHKA PYXOMHX Ta HEPYXOMHUX
HOCIiB 3apsily B HaIliBIPOBIJHMKAX. XIMIYHHUN TOTEHLIAN eNeKTPOHIB B HAIiBIPOBITHUKAX.
[IpuHnun kommeHcarii. BaacTHBOCTI BIacHUX Ta JOMINIKOBHX HAIIBIPOBIIHHUKIB N- 1 P-THIY.
TemmneparypHa 3aleKHICTh KOHIEHTpAIIil HOCIiB CTpyMYy JOMIIIKOBUX HAIiBIPOBIIHUKIB.

SAsume kouaeHcanii bosze-EifHmTelina ta oro cydacHi 3actocyBaHHs. Temmeparypa 6o3e-
KoHeHcaii. Yucno 603e-4acTHHOK Ha OCHOBHOMY €HEPreTUYHOMY DPiBHI, €HEpris, TeIJIOEMHICTb,
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TUCK 003e-ra3y.

TepMomuHaMiuHI  BJIACTUBOCTI PIBHOBO)XHOTO  E€JIEKTPOMATHITHOTO BUIIPOMIHIOBAHHSI.
3akonu Credana-bonbumana, Penes- J[xinca, Bina. ®opmyna [lnanka 11 crieKTpaabHOI T'YCTHHU
eHeprii BUTPOMIHIOBaHHS.

TepMoauHaMiYHI BIACTUBOCTI TBEPAOTO Tijla. BHECOK aKyCTUYHUX Ta ONTHYHUX KOJIMBAaHb B
EHEPTiI0 KOJIMBaHb 1 KOJIMBAJIbHY TEIJIOEMHICTh. Teopist TermIoeMHOCTI TBepaoro Tina Jlebas. 3akoH
Hrononra-IItu. Monens TBepaoro Tina EiiHreiina.

Teopis dnykryamiii. daykryarii Ta Kopemsiis IapaMeTpiB CTaHy TEPMOJIWHAMIYHHUX
cucreM. CratuctuyHa teopist paykryamiid. OaykTyarii i KOpessiist TepMOAUNHAMIYHUX BEIHYUH Y
BEJIMKOMY KaHOHIYHOMY Ta KaHOHIYHOMY aHcaMOisax. TepmoamHamiuHa Teopis QIyKTyarlii.
ImoBipHiCTE TepMOAMHAMIYHUX (GuIyKTyamid. DIyKTyalliss TeMmrepaTypd Ta IHIIUX HapameTpiB
CTaHy TEPMOJIUHAMIYHUX CUCTEM.

@di3uyHa KiHeTHKAa. MeTonu MOCHIDKeHHS HEPIBHOBAXHUX TEPMOJMHAMIYHHUX CHCTEM.
OpnovactuHkoBa (yHKLis po3monainy. Bupinm kiHeTmuHoro piBHAHHA bojblMaHa 3 piBHSHHS
JliyBinns. Interpan 3itkaens. HaOmmkeHHs yacy penakcamii. ExekTpornpoBigHiCTh HEBUPOIKEHOTO
eIeKTpoHHOrOo Trazy B MeTanax. Edekr Xomma. SBuma audysii, TemmompoBigHOCTI Ta
TepMOCJICKTpOopyIIiitHOi cvmn. [ToTik Tema, koedimieHT TEeTUIONPOBITHOCTI.

MeTtoauka BUKJIAJaHHA (i3MKH Ta LIKUIBHUH Kypc ¢izuku

@DakynbTaTHUBHI KypcH 3 (PI3UKH Y HIKOJI.

AKTHBHHI, EMHICHUH Ta IHAYKTUBHUHN OIOPHU B KOJIaX 3MIHHOTO CTpyMy. Pe3oHaHc.

MortuBanisi mi3HaBaJIbHOT MISJBHOCTI y4YHIB Ha Yypoui (Ha MpHUKIaAi BUBYEHHS TEMU
"Tpancdopmarop. [lepenaBanHs eneKTprHYHOI €HEprii Ha BiICTaHb.")

Komb6inoBanwuii ypok Ha TeMy "Enextpuuna emHicts. Kongencaropu"

Metoaunka BUBYeHHS TeMH "MarHiTHI BIIaCTUBOCTI PEYOBUHHU".

BuBueHHs arperaTHUX CTaHIB PEYOBUHH B IIKIJIBHOMY Kypci (i3UKH.

Meronuka mpoBeaeHHS (QPOHTAIBHUX JAOOPATOpHUX poOIT (Ha MpHKIAAl J1abopaTOpHOI
po6oTtu". Bu3HaueHHs MUTOMOI TEIIOEMHOCTI PEYOBUHU").

JleMoHCTpalliiiHi AOCIIIH 3 peecTpallli 10HI3YI0UUX BUIIPOMIHIOBAHb.

HapuaneHuii Gi3udHUMi ekcriepuMeHT: Kiacudikanis, TuAaKTHUHI QyHKii.

Knacudikauis ypokiB 3 ¢pi3uku (Ha npukiaai GopMyBaHHS MOHSITh XBHUJIbOBOI ONTHKN).

VYpok ¢opMyBaHHS NMPAKTUYHUX YMiHb 1 HAaBMYOK (Ha MPHUKIAAl pO3B'A3yBaHHA 3aJay Ha
Pasi0aKTUBHICTB).

CamocriiiHa po6oTa y4HIB 3 (i3UKH (Ha NMPHUKIJIAAI BUBUCHHS BIIACTUBOCTEM TBEpAUX T Y
IITKOJTI ).

Ypok oTpuMaHHS HOBMX 3HaHb Ha Hpukiaal ypoky "OcHoBHe piBHsHHS MKT". T'a30Bi
3akoHU. PIBHSHHS cTaHy 171€ajIbHOro rasy.

Ypok OTpuMaHHS HOBHMX 3HaHb Ha MpPHUKIAAI YpoKy "ABTokonuBaHHS. ['eHeparop
HE3aTyXar4uX KOJIMBaHb".

Meronuka (OopMyBaHHS OCHOBHUX TOHSTH PO E€JIEKTPUYHHUI CTpyM. 3aKOHM MOCTIHHOTO
ctpymy. Enextpuuni 3apsau 1 none. JuckperHicts 3apsay. Enemenrtapuuii 3apsin 1 MeToau #Horo
BH3HA4YeHHs. 3aKOH 30epexeHHs 3apsny. 3akoH KyroHa.

3anadi 3 eNEKTPOCTATUKH Ta METOAMKA X PO3B'SI3yBaHHS.

TexHomoriss  po3B'A3yBaHHS  EKCIEPUMEHTAIbHUX  3a4ad. MeToauka IpOBEIEHHS
eKCTIEpUMEHTAIBHUX JTOCIIIKCHb.

Mertonuka BuBUeHHs B 1mkoii Temu "dotoedext".

Buytpimns enepris. Ternora. Buau teronepenadi.

['eomeTpuyHa ONTHKA SK TPAHUYHUM BUMNANOK XBHJIBOBOI ONTHKH. OCHOBHI MOHSTTS
reoMeTpuuHoi onTuku. ONTHYHI IpUIIaan.

Meronuka popMyBaHHS OCHOBHUX HOHSTH T€OMETPUYHOI ONITHKH.

[InanyBanHs  poGotu  Bumtens. CTPyKTYpHO-JIOTiYHa  CXeéMa  BUBYEHHS  TEMHU
"TepmoanHamika'.

JleMOHCTpaIliiHAN €KCTIEPUMEHT 3 XBUJIHOBHX BJIACTUBOCTEH CBITIIA.

®dotomeTtpis. 3akoHu GoTOMETPIi.
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3amaui 3 ¢izuky, X kmacugikaiis i AMAAKTAYHI QYHKIII. 3aranbHi METOIM PO3B'SI3yBaHHS
3ana4 (Ha MpUKIIaAl THHAMIKH).

BuBueHHSsI OKpeMHX MUTaHb OYI0BH aTOMa Ta aTOMHOTO SIpa B ILIKOJI.

ConstuHa cucteMa. 3aKOHH pyXY IUIaHET.

[To3zaknacua po0ota 3 Qi3uKH.

Metoan HaB4aHHS (I3UKH.

[TpoOaemMHe BUBYCHHS 3aKOHIB 30€pPEKEHHS IMITYIJILCY Ta €HEPTii B IIKOJTI.

3akoHM 30epekeHHs y (Pi3uill.

Merouka opratizarii i IpOBEACHHS JJAOOPATOPHHUX POOIT PI3UYHUX TPAKTUKYMIB.
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KPUTEPII OIHIOBAHHA 3HAHb BCTYITHUKIB

Cxianenum € (axoBe BUMPOOYBaHHS, OLliHEHE 3a IMKaioK OmiHoK Bix 100 mo 200 Gamis.
[TincraBoro nmist (hopMyBaHHS OINIHKM € TMPaBWIBHICTh, JIOTIYHICTh, INIMOWHA BiAMOBiMI, YMIHHS
aHaNI3yBaTU TPOOJEMH, sKI CTOCYIOTHCS 3MICTY BIAIOBiMi, BUPOOJATH CAMOCTIMHI OIIIHKH Ta
PIIIEHHS 1I0JI0 PO3B’SI3aHHA TaKUX MPOOIIEM.

PiBens npodeciiiHoi KOMIETEHTHOCT] BCTYITHUKIB OLIHIOETHCS 32 200-0a1bHOI0 MIKAIOKO:

I piBenb — moyaTkoBHWii BiamoBimi BCTymHMKAa Ha TEOPETHUYHI NUTAHHS €JIEMEHTapHI,
(dbparMeHTapHi, 3yMOBIIOIOTHCS IOYATKOBUMH YSBICHHSMH PO CYTHICTH TICHXOJIOTO-TIEAaroriyHuX
Ta METOAMYHUX KaTeropiil. ¥ BIAMOBIIAX HA MPAaKTUYHI Ta TBOPYI 3aBJaHHS BCTYIMHUK HE BHSBIISIE
CaMOCTIMHOCTI, IEMOHCTPYE HEBMIHHS aHAJi3yBaTH AISUTBHICTD yYaCHUKIB HaBYaIbHO-BUXOBHOTO
npoLecy, IpuiMaTu pilieHHs.

II piBeHb — cepeaHiii. BcTynmHUK BOJOAi€ TMEBHOIO CYKYIHICTIO TEOPETUYHUX 3HAHb,
MPAKTUYHUX YMiHb, HABUYOK, 3JaTHUN BUKOHYBATH 3aBJaHHS 32 3pa3KOM, BOJIOJIE €IEMEHTAPHUMU
BMIHHSIMH 3/1IHCHIOBATH MOITYKOBY, EBPUCTUYHY JisSUTbHICTH, CAMOCTIHHO 3/100yBaTH HOBI 3HAHHS.

III piBenb — nocraTHil. BcTynHUK 3HAa€ ICTOTHI O3HAKU MOHSTH, SBUII, 3aKOHOMIPHOCTEHH,
3B’SI3KIB Mi’K HUMH, a TAaKOK CAMOCTIMHO 3aCTOCOBY€ 3HAHHS B CTAaHJIAPTHUX CHTYAIisIX, BOJOIIE
PO3YMOBUMH OIlepalisiMi  (aHaii3oM, abCcTparyBaHHSIM, y3arajbHEHHSIM TOINO), BMi€ pPOOHUTH
BHCHOBKH, BUIPABIATA JIONYIICHI IMOMWIKK. BiAmoBines TOBHA, TpaBUibHA, JIOTIYHA,
o0rpyHTOBaHa, X04a iif 1 OpaKye BIACHUX CYIKEHb.

IV piBenb — Bucokmii. [lependavyae rarOOKi 3HAHHA 3 3arajbHOI Ta TEOPETUYHOI (Pi3UKH,
METOJIMK HaBuaHHS (i3MKHW; epyIullil0, BMIHHA 3aCTOCOBYBATH 3HaHHS TBOPYO, 3/1HCHIOBATH
3BOPOTHIH 3B'I30K y CBOill poOOTi, CAMOCTIHO OILIIHIOBATH Pi3HOMAHITHI JKUTTEBI CUTYaIlil, SIBUIIA,
(dakTu, BUSBIATH 1 BIJICTOIOBATH OCOOMCTY MO3UIliI0. BiNMoBigs BCTyNMHHMKA CBIAYUTH MPO HOTO
MpaBWIbHE 1 IMTMOOKE PO3YMIHHS CyTI MUTAHHS MIPOrPaMHOT0 MaTepiany; rHOOKe 1 apryMEHTOBaHE
JIOBEZICHHSI TEOPETHUYHUX IOJI0KEHb; YMIHHS IHTETPOBAHOI'O 3aCTOCYBAaHHS TEOPETUYHMX 3HAHB 3
(haxoBUX NUCHMIUIIH, BUTbHE BOJIOJIIHHS 1 aJIEKBATHE 3aCTOCYBAaHHS TEPMIHOJIOTII.

Tab6aunsa BignoBimHoCTI
PiBHIB miAroroBku 3Ha4eHHAM 200-0a/1bHOI IIKAIH OLIHIOBAHHS BiANOBiell BCTYNHUKIB
NiJ Yac BCTYMHOr0 BUNPOOYBAHHS

PiBeHp KOMIIETEHTHOCTI IIkana Harmionansua
OLIIHIOBAHHA | IIIKAJIa OI[IHIOBAHHS

IHoyarkoBuii
Bignosini BcTymHUKa HEBIpHI, (parMEeHTapHi, 3aCBiT4YIOThH 1-99

. : ) > ) HE3a0B1IBHO
BIJICYTHICTh HEPO3yMIHHS ITPOTPAMOBOTO MaTepialy B IIJIOMY

Cepenniii

BinmoBigl BCTyMHHMKA BH3HAYAIOTHCS PO3YMIHHSAM OKpEMHUX
acIIeKTiB IIUTaHb IIPOrpaMHOTo marepiany aje 100-149 3aJJOBUIBHO
XapaKTepU3yeThbCs MOBEPXOBICTIO Ta (pparmeHTtapHicTio. [Ipu
IIbOMY CIIOCTEPIratoThCsl HETOYHOCTI Y BUCJIOBJICHHI JYMKH

JocrarThii

BinmoBizai BCTyHUKA BU3HAYAIOTHCS IPABUILHUM 1 TITHOOKHM
PO3YMIHHSIM CYTHOCTI NMUTaHHS MPOrPaMHOT0 MaTepiaiy, aje 150-179 noo6pe
Opy LBOMY B HHX MAalOTh Miclle OKpeMi HETOYHOCTI
HETIPUHITUIIOBOTO XapakTepy

Bucokmnii
BiamoBiai BCTymHMKA BU3HAYAIOTHCS TIIMOOKHM PO3YMIHHSIM 180-200

s ) BiJIMIHHO
CYTHOCTI MMUTaHHS IPOTPaAMHOTO MaTepiany
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16.
17.
18.
19.

MixxHapouHii ocBiTHIN dorz iM. SIpocnaBa Mymaporo - http://www.ymf kiev.ua/
I*EARN - MixxHapoHa OCBITHS Ta pecypcHa Mepesxa - http://www.kar.net/%7Eiearn
OcrpiB 3HaHb. OcBiTHI# mopTai - http://ostriv.in.ua/

[Menarornueckast 6udauoreka - http://www.pedlib.ru/Books/
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