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IIporpama BcTynHoro paxosoro icnuty 3i cneniaabHocTi «014 Cepenns ocBita (Qi3uka
Ta ACTPOHOMIsI)» AJISl BCTYNIHUKIB HA HABYAHHA JJIs1 3100yTTS CTYNeHs Maricrpa Ha OCHOBi
HPK6, HPK7 / YO.M.I"anarok, B.O.Mucainuyk, B.O.Cignenpkuii. PiBue : PAT'Y, 2024. 21 c.

Po3pobHuxmu:
l'anarok KO.M., npodecop, kaHIuaaT negaroriyHuX Hayk, kadenpa Qizuku
acTpoHOMii Ta MeToauku Bukiananuas P/IY.
Mucainuyk B.O. moueHT, kKaHauAaT NeAaroriyHuX Hayk, 3aB.kadenpu (izuku,
acTpoHOMii Ta MeToauku Bukiaganuas PIIY.
Cinneubknii B.O. — nonent, kanauaar ¢izuko-mMaTeMaTUYHUX Hayk, kadeapa
¢bi3uku acTpoHOMIi Ta MeTOIMKY BUKIagaHas PATY.

Peuensenr:
I'apamenko O. B., noueHT, kKagunaT TeXHIYHUX HAYK, Kadeapa xiMii Ta Gpizuku
HanioHanbHOTO yHIBEpCUTETY BOJHOTO TOCIIOIAPCTBA Ta NPUPOIOKOPUCTYBAHHS.

[Tporpama BCTynHOrO icnuTy 3 (Qi3UKH 751 BCTYIHUKIB Ha 3100yTTS CTyneHs "marictp" Ha
OCHOBI CTymneHsi OakajnaBpa BH3HAa4Ya€ BUMOTH JI0 PIBHS HIATOTOBKM BCTYIHHMKIB y MeEXax piBHS
"GakanaBp", 3MICT OCHOBHUX OCBITHIX KOMIIETEHIIH, KPUTEpii OLIHKU BIAMOBIEH BCTYIHUKIB,
PEKOMEHI0BaHI JIiTepaTypHi JpKepea.

PozrnsayTo Ha 3acinanHi kadeapu Gpi3UKH, aCTPOHOMIT Ta METOIMKH BUKJIaJaHHS (IIPOTOKOJI
Ne 3 Bix «19» Gepesns 2024 p.).

© PiBHeHCHKUIT iepKaBHUI ryMaHiTapHUW yHiIBepcuTteT, 2024 p.
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INOACHIOBAJIBHA 3AIIMCKA

OcHOBHOIO MeTOI0 (haxOBOr0 BHMPOOYBaHHS € TepeBipka (axOBUX 3HAHb BCTYITHUKIB B
Me)Xax OCBITHBOI Mporpamu OakaiiaBpa, BHABICHHsS piBHA iX 3arayibHOi (Pi3u4HOI 1 METOAMYHOI
KyJbTYpH.

®daxoBuil icnuT 3 (I3MKK 1 METOIWMKHM BHUKJIaAaHHSA (QI3UKA Tiependadae IMepeBipKy
npodeCiiHOI MiITOTOBKU CTY/ICHTIB-BUITYCKHHUKIB 3 OCBITHIM piBHEM «0OakanaBp» /10 HaBUYaHHS 3a
OCBITHIM PIBHEM «MaricTp» Ta A0 podoTu BuKIaaaueM (isuku. BoHO 103BOJIsIE BCTAHOBUTH PiBEHb
($I3MYHUX 3HAHb BCTYIMHHKIB 1 YMIHHS BHUKOPHCTOBYBATH iX Ha MPAKTHIll, a TaKOX 3/IMCHIOBATH
MpoIeC BUKIIAAaHHS (i3UKH B IIKOJII.

[Tporpama ckinagaeTbes 3 IBOX YaCTHH:

— MUTaHHS 3araabHOl (P13UKH, MUTAaHHA TEOPETUYHOT (Pi3UKHU;

— MIUTaHHA 3 KypCy METOAMKH HaBYaHHS (i3UKH.

[Tporpama mepembavae, mo po3risia Gi3MYHUX SBUII, MPOIECIB, MOHITH, 3aKOHIB 1 TeOpiit
IPDYHTYETbCS HA 3HAHHAX, OTPUMAHUX CTYAEHTAaMM 3 KypCiB LHUKIY (I3UYHUX JUCLMILIIH.
PosrsimyBaHi MUTaHHS OPraHIYHO TOETHYIOTHCS 3 HABYAJIBLHUM MaTepiajioM MIKIIBHOTO KYypCy
G13MKM Ta KOHKPETU3YIOTbCS 3HAaHHSAMM, OTPUMAaHUMM IIiJi 4Yac pPO3B’SA3yBaHHs BIJIOBITHHX
¢bi3MYHMX 3a/1a9 1 BUKOHAHHS Py Gi3nIHHUX JTaO0paTOPHUX POOIT.

Ha ¢axoBomy BUNpoOyBaHHS BCTYIHHMK TOBUHEH MPOJAEMOHCTPYBATH:

— 3HaHHSA HOPMATMBHUX BHMOT IIOJO OpraHi3alii OCBITHBOTO MpOIECY, 3MICTy TOBHOL
3arajgbHOl CepeaHbOI OCBITH (IEp)KaBHUX CTaHIAPTIB, TUIIOBHUX OCBITHIX IpOTpaM,
MOJICIbHUX HaBYAIBHUX IIPOTPaM).

— DBomnoxinHs akageMiYHMMH 3HAHHAMH 3 (I3UKM Ta aCTPOHOMIi, METOIWKAMHU 1
MeAaroriYyHUMH TEXHOJIOTISIME JIJII OpraHizaiii HaB4aJbHOTO TPOIECY BIAMOBIIHO IO
000B’SI3KOBHX PE3Y/IbTATIB OCBITHBOT AiSITHOCTI YUHIB.

— 3HaHHS Ta pO3YMIHHS OCHOBHUX NMPHUHIUNIB, (OpPM, METOIIB, 3aCO0IB 1 TEXHOJIOT1H
HaBYaHHS (I3UKU Ta aCTPOHOMII y 3araJlbHOOCBITHIM HIKOJII.

— 371aTHICTb 3aCTOCOBYBATH (PI3UKO-MaTEeMAaTUYH1 3HAHHS Ta METOOJIOT1I0 (P13MUYHOT HAyKH
JUIS IOSICHEHHSI TPUPOJHUX SIBUILL 1 TPOLIECIB.

— 37aTHICTh MOJIENIOBATH Ta OPraHi30BYyBaTH HaBYAJIbHO-TI3HABAJIbHY AISUIbHICTD YUHIB Ha
OCHOBI KOMIIETEHTHICHOTO Ta OCOOHCTICHO-OPIEHTOBAHOTO MIiAXOMIB IO peami3arii
OCBITHBOT'O TIPOIIECY.

— 3JaTHICTh 3aCTOCOBYBAaTH CHCTEMY HAaBYAJIHHOIO (DI3MUHOIO €KCIIEPUMEHTY Ta Cy4acHi
3aco0M HaBUaHHS y podeciiiHii qiSIbHOCTI.

— BonoaiHHA MeTOJ0JIOTi€l0 Ta METOAMKOI CKIAJaHHS Ta PO3B’SI3yBaHHS HaBUAIbHUX
¢G13UYHUX 3a/1a4 Ta METOJUKAMHU OpraHi3alii IpobJeMHOro HaBYaHHS.

— BonoaiHHA MeTOJ0J0ri€l0 HAayKOBO-TIEAroriyHOro JIOCHIPKEHHS 1 3acTOCYBaHHS
METOJIJaMH MelaroriyHoi HayKH y BUpILIEeHH] IpodeciiHuX 3a1a4.

BerynHuky MOBUHHI BOJIOJITH TEOPETUKO-EKCIIEPUMEHTATBHIUM 0a3ucoM (i3UYHOI HayKH,
OCHOBHUMHU MOHATTSIMU 3arajibHoi 1 TEOPETUYHOT (PI3UKU Ta METOJUKY HaBYaHHS (DI3UKHU, MATH YiTKe
ySBIIEHHS ITPO OCHOBHI (i3W4HI Teopii, mpo pyHIaMeHTaNIbH1 (I3U4HI JOCIIAH, TPO OCHOBHI (hi3UYH1
3aKOHM 1 3aKOHOMIPHOCTI, YITKO BOJIOAITH (PI3UYHOIO TEPMIHOJOTIEI0, 3HATH (i3MYHI NpUIAaH 1
METOAM EKCHEPUMEHTAIbHUX JOCHI[UKeHb, pO3YMITH (I3UMYHI OPUHIUNOM [l  OCHOBHHX
BUMIPIOBAJIbHUX TPWIaJliB, BOJOJITH HAaBUYKaMHM pO3B’SA3yBaHHSA (I3UUYHUX 3a7ad, BOJIOAITH
METOMKOIO 1 TEXHIKOIO MPOBEJICHHS AEMOHCTpaiHHUX (DI3UUHHUX JOCIIIB, METOJUKOIO 1 TEXHIKOIO
MpoBeIeHHS J1a00paTOpHUX pOOIT 3 (Pi3UKH, JEMOHCTPYBATH TTIMOOKE pO3YyMiHHS LiJeH 1 3a1a4, 110
CTOSITH 3apa3 Iepej IIKOJIOI 1 BuuTedeM (Ii3UKM Ha Cy4acHOMY €Tali PO3BUTKY HaIllOHAJIBHOI
CEpPEIHBOI MIKOJIH.

Po3B’si3yBaHHS 3ama4, BUKOHAHHs JIA0OpAaTOpPHUX poOIT Tmependadae BUKOPUCTAHHS
€JIEMEHTIB BUIIOI MAaTEMAaTHKH, 3arajlbHUX METOJIB, METOAMYHUX MPHUIOMIB 1 MiTXOIIB 10 Teopii
PO3B’s13aHHS 33124 Ta BAKOHAHHS JJA0OpAaTOPHHUX POoOIT, KpIM TOTO Tiependavae 31HCHIOBATH aHaTI3
aHAJIOTIYHUX 3a7a4 1 1JabopaTOpHUX POOIT BIAMOBIAHO MPOrpaMi MIKIIEHOTO KypCy (i3HUKH.



MOPALOK ITPOBEJAEHHA BCTYIIHOI'O BUITPObYBAHHA:

. BCTYITHI BUIPOOYBaHHS NMPOBOJAATH 3 BUKOPUCTAHHSIM €K3aMEHaLIHHUX O1IeTiB (KpiM
TBOPYMX KOHKYPCIB JIJIsl BCTYITHUKIB Ha OCHOBI MOBHOI 3arajibHOi CEPEIHBOI OCBITH);
. MaKeTH eK3aMEeHallIMHUX OIJIEeTiB 1 eK3aMeHaIliliHI BiJJOMOCTI OTPUMYIOTh T'OJIOBH

eK3aMEHAIIfHUX KOMICIi y JeHb IpOBEICHHS BCTYIIHOTO BHIPOOYBaHHS; (aKT OTPUMAHHS
eK3aMEHAllIHUX MaTepiajiB TOJIOBH EK3aMEHAIIMHUX KOMICIH 3acBiT4yIOTh IMIANKUCOM Yy
CIICIiaTbHUX JKYpHAJIAX;

. 3MICT BCTYITHOTO BUITPOOYBaHHsI Ma€ BianosinaTu 3micty [Iporpamu;

. JOJIaTKOB1 MUTaHHS (OPMYITIOIOTHCS BUKIIFOYHO BiIOBITHO 710 3MmicTy [Iporpamu;

. BCTYITHI BUIPOOYBaHHS MPOBOISITH TIIbKM T'OJIOBA 1 WICHU €K3aMEHAIIHOT KOMICIi,
BH3HAYCHI HAKa30M PEKTOPA;

. MPUCYTHICTh CTOPOHHIX 0Ci0 (0aTbKiB, BUKIIA/JaviB, SIKI HE € WICHAMH BiAMOBIIHOT
eK3aMeHaIllifHOI KoMicil) Ha BCTYITHOMY BUIIPOOYyBaHHI 3a00pOHEHA;

. BCTYITHE BUIPOOYBaHHS NMPOBOAATH HE MEHIIE JABOX €K3aMEHATOPIB, AKi OLIHIOIOTH

BIJIMOBiZb BCTYIHHUKA, 3aCBIAYYIOYM 1i CBOIMH MiJNUCaMH B apKylli YCHOI BIiJIMOBiAl, apKyIi
PE3yNIbTaTIB BCTYITHUX BUIIPOOYBAHb (€K3aMEHAIIMHOMY JIMCTI) Ta €K3aMeHaIlIiHIl BIJOMOCTI;

. apKymIi ycHOi BIAMOBiJI Ta eK3aMeHaI[liHI JUCTH TOJOBHU €K3aMEHALIHHUX KOMICii
MOBEPTAIOTh T'OJIOBaM BiJOIPKOBUX KOMICIM Miciasi BCTYHNHOTO BHUIPOOYBaHHS B JIEHb HOTO
MPOBE/ICHHS;

. eK3aMeHalliiHi BIZIOMOCTI IOBEPTAIOTHCS 10 MPUIMAaIbHOT KOMICIT y IeHb TPOBEACHHS

BCTYITHOT'O BUIIPOOYBAHHSI, TIPO 1110 3a3HAYAETHCSA Y KYpHAIIL iX BUAAY1 1 MIATBEPKYETHCS MIAMUCOM
rOJIOBH €K3aMEHAI[IHOI KOMICIT;

. JIOITYCK BCTYITHHKIB JI0 BCTYITHUX BUIPOOYBaHb 3/IMCHIOETHCS 32 YMOBHU HAsSBHOCTI
apKyllla pe3yJbTaTiB BCTYITHUX BUIPOOYBaHb (€K3aMEHAIIITHOTO JINCTA);

. BCTYIHI BUMPOOYBaHHS MPOBOJATHCS 3T1AHO 3 PO3KIIATI0M, CKJIaIEHUM MPUHMATBHOIO
kowmiciero PAI'Y;

. BCTYIHHUKAM, SIKi O€pyTh y4acTh B YCHHX BCTYMHHX BHIPOOYBaHHSX, TO3BOJISETHCS
MaTH Npu co0l TUIBKH PYUKY;

. BCTYITHUKU OTPUMYIOTHh TUIBKM OJMH KOMIUJIEKT €K3aMEHAllIMHUX 3aBJiaHb; 3aMiHa
3aBJIaHb HE JO3BOJISIETHCS;

. BCTYIHUKU MAalOTh MPaBO 3BEPHYTHCS [0 €K3aMEHATOpiB 3 MPOXaHHSM MIOJ0
YTOYHCHHS YMOB 3aBJIaHb;

. MiJ] Yac BCTYMHUX BUIPOOYBaHb HE JO3BOJSETHCS MOPYIIYBATH TUIILY, CHIIKYBAaTHCS
3 IHIIMMH BCTYITHHKAMH, KOPHUCTYBATHCS €JICKTPOHHUMH, JAPYKOBAHUMH, PYKOITHCHUMH
iHpOpMaLIHUMU JKEepenamH;

. 3anuc BIAMOBI/II HA €K3aMeHalllliHI 3aBJaHHs 3/{1HCHIOETHCS B apKYII YCHOI BIIOBI/L,
TiJ] IKOFO CTaBUThHCSI MiIMUC BCTYMTHUKA, TOJIOBU Ta YJICHIB €K3aMEHaIlIHHOT KOMICIT;
. BCTYITHHKH, SIKi HE 3 SIBHJIMCS HA BCTYITHE BUIPOOYBaHHS 03 MOBAXHHUX MPHYUH Y

BU3HAYEHUH pO3KJIAJOM Yac, OO y4yacTi y MOJANbIIMX BHUMNPOOYBAHHSAX Ta B KOHKYpCi He
JIOTIYCKAIOThCS; 3a HAasBHOCTI MOBAaXXHUX IMPUYMH, MIATBEPIKEHHX IOKYMEHTAJIbHO, BCTYIHUKH
MOXYTh OYTH JTOIYILIEH] 70 MPOIMYIIEHOT0 BCTYITHOTO BUIIPOOYBaHHS 3 JI03BOJY BiJOBIJAILHOTO
CeKpeTapsi NpuUiiMaabHOi KOMiCii B MeKax BCTAaHOBJIEHUX TEPMIHIB Ta pO3KJIAAy BCTYIHHX

BUNIPOOYBaHb;
. nepecKIaJaHHs BCTYITHUX BUIIPOOYBaHb HE 103BOJIETHCA.
. OLIIHIOBAaHHS BIATOBI/II BCTYITHUKIB Ha BCTYIIHOMY €K3aMEeHI 3/11MCHIOETbCS YJIEHAaMU

MpeIMeTHOI KOMIcCii, MpU3HAUeHOT 3TiTHO 3 HAKa30M PEKTOpa, 3a MmIKaorw omiHok Bia 1 o 200 6anis.
[TincraBoro mist popMyBaHHS OIIHKH € TPABWIBHICTB, JIOTIYHICT, TIUOWMHA BIAMOBIII, YMIHHS
aHaJi3yBaTU MPOOJIEMH, SKI CTOCYIOTHCS 3MICTY BIAIOBiAI, BUPOOJATH CAMOCTIHHI OLIHKH Ta
pIIIEHHS 1010 PO3B'SI3aHHS TAaKUX TPOOIEM.

. Yac, BiiBeieHN HA TIPOBEACHHS CIiBOecinu 31 BcrymHukamu — 0,25 roja. Ha OJHOTO
BCTYITHUKA (KUIBKICTB YICHIB KOMICII Ha OTIK (TpyIy) BCTYIMHHKIB HE OiJIbIIe TPHOX 0Ci0).



3MICT BCTYITIHOI'O BUTTPOBYBAHHSI
3araabHa ¢Qiznka

Mexaniuynuii pyx Ta Woro Buau. OCHOBHA 3ajaya MEXaHIKM Ta CIOCOOM 1i po3B’s3aHHS B
kinemaTuni. ®PizuyHe TIO W MarepiagbHa Touka. Cucrema Bimmiky. (CrocoOu BHUMipIOBaHHS
JOBKUHMU 1 4acy.) BigHocHICTh MexaHiuHOTO pyXy. TpaekTopis pyxy. PiBHOMIpHUI NpsSMOTIHIHHAN
pyx. Hlnsax i nepemitnenns. LLBuakicTs pyxy. PIBHSHHS piBHOMIpHOTO IPSAMOJIHIHHOTO pyXy. 3aKOH
J0aBaHHs MBHIKOCTEH. ['padikyu 3aMeKHOCTI KIHEMAaTUYHUX BEJTWYHH BiJl Yacy sl PIBHOMIPHOTO
MPSMOJIIHIHHOTO PYyXYy.

HepiBaomipuuii pyx. Cepens Ta MUTTEBA MIBUIKICTh. PiBHOMIpHCKOpeHuit pyX. [Ipuckopennsi.
PiBHAHHS piBHOMpUCKOpeHOro pyxy. IBuakicTh 1 mnpoWaeHMd WUIIX Tima mig  bac
PIBHOIIPHUCKOPEHOTO MPSAMOTIHIHHOTO pyXy. I'padiku 3aIe:)KHOCTI KiIHEMAaTUYHUX BEJTUYMH BiJ 4acy
JUIs1 PIBHOIPUCKOPEHOTO MPSMOJIHIHHOTO pyXY.

Binbae manmiaas Tl [IpuckopeHHs BUTbHOTO TaAiHHA. PIBHSHHS pyxXy MiJ 4ac BiIBHOTO
naaiHHsA Ti. PiBHOMIpHUMIA pyX MarepiaiabHOI ToukH 1o komy. Ilepiox i o6eproBa uactorta. KyroBa
HIBUJIKICTh. 3B'S30K JIIHIHHUX 1 KYTOBUX BEIMYHH, 10 XapaKTEPU3YyIOTh PyX MaTepialbHOI TOUKH 110
Koury. JIoneHTpoBe MPUCKOPEHHS.

Mexaniuna B3aemois Tin. Cuna. Bugu cun y mexaniui. BumiproBanus cui. JlogaBaHHs CHUL
3akonu auHamiku. [lepmmii 3akon Hetorona. IHepmianeHi cucremu BiutiKy. [HepIist Ta iHEpTHICTS.
Maca Ta imnynsc Tina. [pyruii 3akoH Heiorona. Tperiii 3akoH HpioroHa. Mexi 3acTocyBaHHA
3akoHiB HproToHAa.

I'paBirarniiina B3aeMoist. 3aKOH BCECBITHBOTO TsDKiHHS. ['paBitartiiina crana. Cwiia TSOKIHHSL.
Bara it HeBaromicTh. Pyx Tisa, KHHYTOrO BEpTHKAJIBHO Bropy. Pyx Tina, KHHYTOTO TOPU30HTAIBHO.
Pyx Tina, KUHYTOTO MiJ{ KyTOM JIO TOPU30HTY.

HITyuni cymytauku 3emii. [lepma kocmiuHa mBUAKICTh. PO3BUTOK KOCMOHABTHKH. BHecok
yKpaiHChbKUH yueHHX y po3BUTOK kocMoHaBTHKH (FO. Konapatiok, C. Koponbos Ta iH.).

Hedopmariis tin. Cuna npyxkHocti. MexaniuyHa Hanpyra. 3akoH ['yka. Moayne FOnra. Cunu
tepTs. KoedimieHT Tepts koB3aHHA. Pyx Tina mia aiero kiibkox cuil. PiBHoBara Ti1. Bunu piBHOBaru
TiJ1. YMOBa piBHOBAru Tijia, 110 Mae Bick o0epTaHHs. MomeHT cunu. LlenTp TsoxiHHA. IMIynbe Tina.
3aKoH 30epeXeHHs IMITyJIbCy. PeakTUBHMI pyX.

MexaniuHa poOoTa Ta MOTYXHICTb. MexaHiuHa eHepris. KiHeTnyHa 1 moTeHIianbHa eHeprisl.
B3aeMHi nepeTBOpeHHs MOTEHLIANbHOI 1 KIHETMYHOI €Heprii B MexaHIYHMX mporecax. [loBHa
MeXaHIYHa eHepris. 3aKoH 30epekeHHs eHeprii. AOCOIIOTHO MPYKHUM yaap IBOX TLI.

KonuBanbauit pyx. YMOBM BUHUKHEHHS KOJMBaHb. BinbHI KonuBaHHs. ["apMOHiUHI
KOJMBaHHS. AMIUTITYZa, IEP10] 1 YacTOTa KOJIMBaHb. PIBHAHHS rapMOHIYHMX KoJIMBaHb. Da3a
KOJIUBaHb.

Matemarnunuit MmasTHUK. [lepion KonMBaHb MaTeMaTUYHOTO MasiTHUKA. [Ipy>KuHHUN
MAasTHUK Ta Mepiof Horo KonuBaHb. [lepeTBopeHHs eHeprii mig 4ac KOJUBaHb MAaTEMAaTUUYHOTO U
MPY>KHHHOTO MasITHHKIB.

Bumymeni konuBanHs. Pezonanc. EHeprist KonmuBaibHOTO pyXy. (ABTOKOJIMBAHHSL. )

[TomupeHHss MeXaHIYHMX KOJIMBaHb y MpPYKHOMY cepenoBuiui. [lomepeuni Ta Mo370BXKHI
xBum. Jlopxkuua xBuii. [IBuakicte mommpeHHs xBwib. [IpuHnwmm BimHocHOCTI A.EiHIITeiiHa.
OcHoBHI monoXeHHs crenianbHoi Teopii BigHOcHOCTI (CTB). IlIBuakicTe CBiTIHa y BakyyMi.
BinHocHICTh OAHOYACHOCTI MOi#. BiAHOCHICTH TOBXKHHH 1 4acy.

PenstuBicTChkHil 3aKOH J0/MaBaHHS MIBHAKOCTEH. B3aemo3B's30x macu Ta eHeprii. OcCHOBHI
MIOJIOKEHHS MOJIEKYJIIPHO-KIHETHYHOI Teopii Oy/J0OBH pe4oBUHH Ta 11 AOCIiIHI 00IpyHTYyBaHHA. Maca
Ta po3Mipu aToMiB 1 Mosiekyi. KinbkicTs pedoBunu. Momsipaa maca. Ctana ABorafpo.

BumiproBanss mBuakocti pyxy modekyi. (Jocnig O.1ltepHa.)

[TosicnenHst 6yJOBM TBEpHX TiJI, pIAKH 1 ra3iB Ha OCHOBI aTOMHO-MOJIEKYJISIPHOTO BUEHHS ITPO
OyZI0BYy pEUOBHHU.

Mopnens imeanpHOro rasy. ['a3oBi 3akoHu. Tuck rasy. OCHOBHE pPIBHSHHS MOJICKYJISIPHO-
KIHETUYHOI TeOpil iIcalTbHOTO Ta3y.

PiBHAHHS cTaHy ineanbHoro ra3y. PiBHsHHS MenaeneeBa-Knaneiipona. I[3ompomecu.
(3pimxeHHs ra3iB, iX OTpUMaHHS 1 BUKOPUCTaHHSI.)

[TapoyTBOpeHHs it koHAeHcanis. Hacuuena it HeHacuueHa napa. Kunians. Bosoricte noBiTps.
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Touka pocu. MeToau BUMiIpIOBaHHS BOJIOTOCTI MOBITPSL.

BrnactuBocri pigus. [ToBepxueBuii HaTsr pinguau. 3MouyBaHHs. KaninspHi sBuia.

bynoga it BnactuBoCTI TBepaux Tul. Kpucramiuni i amopdHi Tia. AHI30TpPOIIiST KPUCTATIB.
(YTBOpeHHst kpuctainiB y npupoji.) Pinki kpucramu Ta iXHI BIACTHBOCTI. 3aCTOCYBaHHS PIIKHX
KkpuctaiiB y TexHimi. [lomiMepu: iX BracTuBoCTi 1 3acTocyBanHs. (Hanomarepianm.)

Temnnosi sBumma. CTaTUCTUYHUH 1 TEPMOAMHAMIYHUH MIIXOAU A0 MOSCHEHHS TEIJIOBUX SIBULLL.
Tepmoaunamiuna piBHOBara. Temmneparypa. (CriocoOu BUMIpIOBaHHS TEMIIEPATYPH.)

Buytpimns eneprig tin. J[Ba cnocoOu 3MiHM BHYTPIIIHBOT eHeprii Tina. PoboTa i KiJbKICTH
terioTu. PoboTta TepmoauHamiyHoro mporecy. TernoeMmHicTs. Ilepmmii 3akoH TepMOAMHAMIKH.
AniabatHuii iporec.

Tennosi mammau. [TpuHIMN aii TeryIoBMX ABUTYHIB. (J{BUTYH BHYTPIIIHBOTO 3TOPSHHS.
Huzensb.) HeoGopoTHICTh TEMIOBUX MPOIECiB. XOJIOAMIbHA MAIITHHA.

Enextpuune nosie. HampyxeHicTs enexTpuyHoro mnosst. CuUioBi JiHIi €IeKTPUYHOrO IMOJIs.
Haxnaganss enekTpuyHUX MoiB. EnekTpuyHe mojie TOYKOBHX 3apsijiiB.

PeyoBuna B enexTpuyHoMmy moii. IIpoBiiHUKKM B eleKTpUUHOMY MOdi. JlieNeKTpuKu B
enekrpuaHoMy moiti. [lomsipusamist nienekTpukiB. JlienekTpudHa MPOHUKHICTh pedoBUHU. (Brimns
EJICKTPUYHOTO ITOJIS Ha J)KMB1 OpraHi3MH. )

Pobota mix yac nepemimeHHs 3apsay B OAHOPIIHOMY elIeKTpocTaTHdyHOMY moiii. [oTenmian
€JIEKTPUYHOIO TOJIS.

Pi3Hums motennianis. 3B’ 430K HAPYKEHOCTI €IEKTPUIHOTO MOJIS 3 PI3HUIICIO MOTEHITIATIB.

EnextpoemuicTs. EnekTpoeMHICTD TIIOCKOTO KOHIEHCaTopa. Buayn konaeHncaropis. 3’ €1HaHHS
KOHIeHcaTopiB. EHepris enekTpuuHOro nmois. BUKopucTaHHs KOHASHCATOPIB Y TEXHIII.

Enextpuunuii ctpym. Enexrtpuune koino. [xepena 1 CHoOXHMBayl €IEKTPUYHOTO CTPYMY.
Enextpopymriiina cwma. 3akoH Oma i TIOBHOTO Kouia. ENGKTpUYHI Koja 3 IOCHIIOBHUM i
napajieabHUM 3’€JHAHHAM NPOBIAHUKIB. POOOTa Ta MOTYXHICTh €NEeKTpUYHOro cTpyMy. (Temsosa
nist ctpymy.) Mipu ta 3aco6u 0e3neku miJi 4ac poOoTH 3 €IeKTPUYHUMH MPUCTPOSIMHU.

EnextpuuHuii cTpyM Yy PpIi3HHUX CcepeloBHINAX (MeTanax, piAMHax, rasax) Ta Horo
BUKOPHUCTaHHS.

ITna3ma ta 1i BnactuBocTi. (IIpakTuune 3acTOCYBaHHS MJIa3MH)

EnextponpoBiiHiCTh HaMIBOPOBIIHUKIB Ta ii BuaW. BracHa 1 JoMimIKoBa MPOBIAHOCTI
HaMIBIPOBIIHUKIB.

EnextponHo-aipKoBUii Tepexia: HOro BIACTUBOCTI 1 3acTocyBaHHs. HamiBmpoBiTHUKOBHUI
nion. HamiBnpoBiTHUKOBI MPUIaJAM Ta X 3aCTOCYBaHHS.

CtpyM y BakyyMi Ta Horo 3actocyBaHHs. EleKTpoHHI my4yKku Ta iX BiIacTUBOCTI. EnekTpoHHO-
IpoMeHeBa TpyOKa.

Enextpruuna 1 Mar”iTHa B3aemojii. BzaeMonis mpoBiAHMKIB 31 cTpyMOoM. MarHiTHe moiie
cTpyMy. JIiHIT MarHiTHOTO MOJS MPSIMOTO 1 KOJIOBOTO CTpyMiB. [HayKIis MarHiTHOro moss. IToTik
MarHiTHO1 THAYKIIi.

Jlist MarHiTHOrO TOJs HA MPOBITHUK 31 cTrpyMoM. Cuia Amrmepa. [lis MarHiTHOroO moss Ha
pyxomi 3apsypkeHi yacTuHkU. Cuna JlopeHna. MoMeHT cuil, 10 i€ Ha MPSMOKYTHY paMKy 3i
CTPYMOM y MartiTHomy nouii. [Tpuniun aii enexTpoaBUryHa.

MarsiTHi BIacTUBOCTI peuoBUHH. [lia-, mapa- 1 (epomMarHeTHKU. 3aCTOCYBaHHS MarHiTHUX
MmatepiainiB. (MaruiTHui 3anuc iHpopmalii. BIuIMB MarHiTHOTO MoJIs Ha KUB1 OPTraHi3Mu.)

Enextpomarnitaa inaykimis. Hdocmimu M.®Dapanes. Hanpsm iHAyKIidHOTO CTpyMmy. 3aKoH
enekTpomarHiTHoi iHaykuii. Camoinaykuis. EPC camoinaykuii. [HaykTuBHICTS. EHEpris MarHiTHOro
TIOJIST KOTYIITKH 31 CTPYMOM.

OO6epraHHs MPSAMOKYTHOI paMKd B OJHOPITHOMY MAar”HiTHOMY Tojil. 3MIHHUH CTpyM.
OpnepxaHHst 3MiHHOTO cTpyMy. ['eHepaTop 3MiHHOrO cTpymy. Jlifodi 3Hau€HHsS HANpyru i CUIK
ctpymy. Tpanchopmatop. BupoOHHMITBO, Tiepemada Ta BHKOPHCTAHHS €HEPrii EJIEKTPHUYHOTO
CTpyMy.

B3aeM03B 130K €EKTPUYHOTO 1 MAarHiTHOTO TOJIB K IMPOSIB €IMHOTO €JIECKTPOMArHITHOTO
TOJISL.

KonuBanbHuil KOHTYp. BUHMKHEHHS €1eKTpOMarHiTHUX KOJIMBaHb Y KOJIMBAJIbHOMY KOHTYPI.
I"apMOHiYHI eeKTPOMAarHiTHI KONMMBaHHS. PIBHAHHS €J1eKTPOMAarHiTHUX TAPMOHIYHUX KOJIUBaHb.
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YacToTa BIIaCHUX KOJIMBaHb KOHTYpY. [lepeTBOpeHHs eHeprii B KOJIMBAIbHOMY KOHTYpi. Bumytieni
KonuBaHHS. Pe3oHaHC. ABTOKOTMBAHHS.

YTBOpeHHST 1 TMOMMPEHHS eNeKTpoMarHiTHUX XBWib. Jlocmigm I'.I'epua. IIBuakictsh
MOIIMPEHHs, JOBXHHA 1 4YacToTa eneKkTpoMarHitHoi xBwii. lllkanma eneKTpOMAarHiTHUX XBHJIb.
BractuBOCTI €MEeKTpOMAarHiTHUX XBWJIb PI3HUX Jlana3oHIB 4YacTOT. EJleKTpoMarHiTHI XBWJII B
npupoai i texuiui. [IpuHnmn naii pamgiorenedoHHOro 3B’s3Ky. PamiomoBieHHst 1 TeneOadeHHS.
Panionokarrisa. CtitbHHKOBUH 3B’ s130K. CYITyTHUKOBE TeeOaueHHS.

Po3BuTOK ysBiIEeHb PO Npupoay cBiTia. [lommpeHHs cBiTia B pi3HUX cepepoBuinax. [xepena
1 nmpuiiMaui cBiTia. [lornmmHaHHA 1 po3citoBaHHA cBiTia. BimouBanus cBitia. (ITnocke 1 chepuune
n3epkana. OnepkaHHs 300pakeHb 3a JOIOMOTOK0 J3€pKal. 3aCTOCYBaHHS J3€pKaj.) 3aOMIICHHS
cBiTJIa. 3aKOHHM 3asIoMyIeHHS cBiT/a. [Toka3zHnuk 3aominenHs. [loBHe BinOuBanH cBitia. (BomokonHa
ontuka.) Jlinsu. IlobynoBa 300paxeHb, oxepkaHuX 3a jornomororo ain3. Kyt 3opy. Onrtmuni
IpUJIAIHU Ta X 3aCTOCYBAHHS.

CBITIIO SIK €TIeKTpOMarHiTHa XBWiIs. KOrepeHTHICTh CBITJIOBHX XBHIIb. [HTEpdepeHIlis CBIiTIIA.
IaTepdepeniiiiini kKapTHHU B TOHKHX IUIacTUHKaX 1 miiBkax. (IloHarTs mpo rosorpadiro.)

Hudpaxuis citna. [puammn [Nolirenca-Openens. ndpakiiifHi KapTUHY BiJ] OIUIHHY,
ToHKOI HUTKH. JludpakiiiftHa rparka.

Hucniepcis citna. [IpoxomkeHHs cBiTiIa Kpi3b npu3my. HenepepBHuii CIEKTp CBITIIA.
CnekTpockor.

[Monspuzanis ceitna. [Ipupoane i mossipuzoBane cBiTio. (OnepkaHHs MOJISPU30BAHOTO
CBITJIA.)

KBanroBi BnactuBocTi cBiTia. ['imote3a M.ITnanka. CsitioBi kBantu. Crana [Inanka. Enepris
Ta iMynesc ¢potoHa. Tuck cpitna.

@otoedexr. [ocmimgm O.I'. CroneroBa. 3akoHM 30BHIHBOrO (oroedekry. PiBHAHHS
dotoedekry. 3actocyBaHHs HoTOCHEKTY.

JIrominecueniis. (PoToxiMiuHa J1is CBITIIA.)

KBaHTOBI reHeparopu 1a ix 3acrocyBaHHs. [IpyHIMN [1iT KBAHTOBUX T'€HEPATOPIB.

KopnyckynspHo-XBUIbOBHI yasi3M CBITJIA.

Icropiss BUBYeHHs aToMma. SlnepHa monens atoma. KBanToBi mocrynaru M.bopa. (Hocniau
J.®panka i I'.I'epra.) Enepretuuni ctanu atoma.

BumnpomiHioBaHHS Ta TOIVIMHAHHA CBITJIa aTOMaMH. ATOMHI 1 MOJEKYJSpHI CHEKTpH.
PenTreniBcbke BUIIPOMIHIOBaHHS. (3aCTOCYBaHHS PEHTTEHIBCHKOTO BUIPOMIHIOBAHHS B Haylli,
TEeXHilll, MEAUIIMHI, Ha BUpOOHULTBI.) ClIeKTpaJIbHUIA aHajIi3 Ta HOro 3aCTOCYBaHHS.

MeTtoau peecTpallii 10HI3yI040r0 BUIPOMIHIOBaHHS.

AtoMmHe szapo. IIpoToHHO-HeWTpoHHa Mojenb aTroMHoro sapa. Hykmonu. [3otomu. fAnepHi
CHJIM Ta IX 0COOJIMBOCTI. POJIb €eKTpUYHUX 1 SIIEpHUX CHIT y 3a0€3MeueHH] CTIMKOCTI aaep.

di3u4HI OCHOBH si7iepHOI eHepreTuku. Exepris 3B's13Ky atoMmHoro siapa. ledexr mac. Criocobu
BHUBUIBHEHHS SIZIEPHOT €HEPTii: CHHTE3 JIETKUX 1 MOAUT BaXKUX sfep. AnepHi peakiii. Jlanmroroa
peaxIlist Moy siAep ypany. SnepHuil peakrop. SaepHa eHepreTuka Ta eKoJoris.

PanioaktuBHicTh. IlpuponHa 1 mTy4Ha pagloakTHUBHICTh. Buam  paaioakTHBHOTO
BunpomiHioBaHHs. Ilepion HamiBpo3magy. 3akoH pagioakTUBHOrO posnany. OTpuMaHHS 1
3aCTOCYBAHHS Pa/llOHYKII1JIIB.

(Jdo3umerpis. Jlo3u BUIIPOMiHIOBAaHHS. 3aXUCT BiJ] 10HI3YIOUOTO BUITPOMiIHIOBAHHSL. )

EnemenTapHi 4yacTUHKH. 3arajbHa XapaKTepUCTHKa eleMeHTapHuX yacTHHOK. (Kiacudikariis
eJIeMeHTapHUX YacTUHOK.) KBapku. KocmiuHne BUIPOMiHIOBAaHHSI.

Teopernuna ¢piznka

[IpenmMer Ta MeTO1 TEOPETUYHOT (Bi3UKH.

Knacuyna mexaHika SIK po3Ail Kypcy TeopeTHuHoi ¢izuku. Mexi 3aCTOCYBaHHS KIaCHYHOT
(aexBaHTOBOT) MexaHiKH. OS] OCHOBHUX TOHIThH KJIACUYHOI MEXaHIKH.

JlocmipKeHHs piBHSHB PYXY 1 3aKOHIB 30epe:KeHHSI.

Jlunamika cucTeMH YacTHHOK. Tumu cuil. 3akoHU 30epekeHHs. 3a/1aua IBOX TUI: 3Be/IeHa Maca,
pPyX y LeHTpaJbHOMY 1o, 3a1a4a Kemnepa, nepepis poscisaus, popmyna Pesepdopma, nabopatopra
cucTeMa BIJUTIKY 1 CHCTEMa BIJITIKY IIleHTpa Mac. MexaHiuHa moAioHicTh. Teopema Bipiana.

Pyx npu HasiBHOCTI B’ sI3€H.



Tunu B's3eit. Bipryansai nepemimenns. [lpunnun [['Anambepa. PiBusuus Jlarpamxka
MEPUIOTO POY.

[TpuHuun HaiMeHIIo1 Jii.

V3aranpHEeHI KOOpJIWHATH Ta WIBUIKOCTI, CTaH CHUCTEMH, KOHQITypaliiHUA MPOCTIp.
[aTerpanpHe GopMmyroBaHHs 3aKkoHIB (i3uku. OCcHOBHA 3a7a4a BapiamiiHoro yuciaeHHs. [IpuHmmmn
l'aminbroHa, piBHsAHHSA Jlarpamxa npyroro poay. Y3aradpHeHHH iMIyiabc. BrmactuBocTi (yHKIi
Jlarpan»a, acCHMOTOTUYHA aAUTUBHICTB. [IpuHIIMN BigHOCHOCTI ["asisies, po3mupena (Heo JHOpiTHa)
rpymna neperBopens ["amines. @ynkunis Jlarparka yacTku Ta cucteMu yactok. @yHkuis Jlarpamka y
30BHIIIHBOMY IIOJi. Y3arajibHEHa €HEepris. Y3araJlbHEHUH IOTEHIliad, JUCHUIIATHBHA (YHKIIIS.
PiBusnus Jlarpanska 1y1s1 HEKOHCEPBATUBHUX CHCTEM.

Teopema HpoTep 1 3akoHU 30epeKeHHSI.

Junamiuni 3MiHHI. [HTerpamu pyxy i 3akonu 36epexxenns. Cumerpii. Teopema E. Hrotep (E.
Noether). 3akonu 36epexeHHs K Hacaiaku TeopemMu Hpotep.

Berym 1o Teopii konmBaHb.

OpnoBumipHuii  pyx. Ocuunstop noOnu3y  TOJOXKEHHs  piBHoBaru. Pyx vy
MIBUAKOOCIMITFOIOYOMY T10JTi. 3racarodi KoauBaHHs. BuMytieHi komBaHHs. MaJi KOJHMBaHHS CUCTEM
3 6araThbMa CTYIEHSMHU BUIHHOCTI, BIIACHI YaCTOTH, HOpMaJbHi KonuBaHHs. [IoHATTS npo HemiHiiHI
Ta MapaMeTpUyHi KOJMBAHHS.

JlunaMika TBEpIOTO Tija.

Mopnens TBepaoro Tina. KoopawHatw, MBHIKOCTI 1 MPUCKOPEHHS TOYOK TBEPIOTO Tija.
Matpunus nosopoty. Kyru Eiinepa. Tenzop 1 BekTop KyToBoi MBHAKOCTI. JlMHaMiyHI 3MiHHI
tBepnoro Tina. Tensop inepii. Kinernuna enepris. Cucrema piBHSHBb pyXy TBEPJOTO Tijia BiTHOCHO
HepyxoMoro Ta pyxomoro 6asuciB. PiBusHHs Eiinepa. [[3uru. PiBusnus Jlarpanxka tBepaoro Tina.
V3aranpbHEeHI CWIM, y3arajJbHEHI IMITyJbCH, y3araJbHEHa €Hepris TBepaoro Ttima. Omuc pyxy
TBEPAOrO Tijia B CUCTEMI BiUIIKY, 1110 00EPTAETHCS BIAHOCHO 1HEPIiaIbHOI CUCTEMHU BIJUTIKY.

OCHOBUM MEXaHIKH CYLIIBHOT'O CEPEAOBHILIA.

OCHOBHI TOHATTS MEXaHIKU CYLITBHOTO cepeoBHINa. TeH30p MIBUAKOCTI edopMallii.
PiBHsiHHS HemepepBHOCTI. TeH30p MeXaHIYHMX HANpyKEeHb 1 3aKOHU 30€pexeHHs IMIyjbca Ta
MOMEHTa immynbca. PiBHsAHHS ans eHeprii. Bextop YmoBa. PiBHSHS pyXy ileanbHOI piJUHM.
Crauionapna Tteuist 1 iHTerpan bepnymi. Teopema Tomcona mnpo 30epekeHHS LUPKYISALli
mBuAKocTi. [ToTenniansHa Teuis. HectucnuBa pignHa. 3ByKOBI XBWIII B pilUHAX Ta ra3ax. PiBHSIHHS
Hap’e-Crokca. JlaminapHa 1 TypOyJieHTHA Teuli B 3K01 piaUHHU.

Pipusiaus ["aminbToHA.

[TeperBopenns Jlexanapa. Oyukiis 'aminerona. PiBasuusa ["aminerona. @ynkiist ['amineToHa
gk eHepria cuctemu. [lpuxmagu. ®azosuit mpoctip. Pa3oBi Tpaektopii. Teopema JliyBimis.
Bapianiiinuit npuHIun a8 piBHSIHb [ amMinbTOHA.

Kanoniunwuii popmaizm.

Hyxxku [Tyaccona, ix BnactuBocTi. Teopema Ilyaccona. 38 s30k myxok Ilyaccona 3 3akoHamu
30epexenns. Kanoniuni nepersopenns (KII). ITpuknagu. BaactuBocti KII. KIT qng ocuunstopa.
3aranpHUA TIAXiA A0 Teopli KaHOHIYHUX TMepeTBopeHb. Meroa ['aminbrona-Ako6i. [Ipukmann
3acTocyBaHHs. 3MiHHI “Iis-kyT”. [Ipukmnanu. Aniabatuuni iHnBapianTi. ONTHKO-MEXaHIYHA aHAJIOT 4.

PenstuBicTchka KiHEMaTHKA.

di3zuka i reomerpis. [IceBaoeBkiIiioBa CTpYKTYypa mpocTopy-yacy. Intepsan. CBITOBUN KOHYC
noniit. [leperBopenns JlopeHia sk HacIiOK IHBAp1aHTHOCTI IHTEPBAIY, 1X (i3MYHA Ta FEOMETPUYHA
inTepnpetanis. Hacninku mneperBopenb Jlopenma. I[IpuHIMI BiHOCHOCTI SIK BiJIOOpaXKeHHS
MICEBJIOEBKIIJIOBO1 TE€OMETpii MpocTopy-dacy. 4-—BekTopu: 4—pajilyc-BeKTOp, 4—IIBUIKICTh, 4—
MIPUCKOPEHHS, IEPETBOPEHHS 4—BEKTOPIB.

PengruBicTchka quHAMIKA.

Jlist au1st BUTBHOI 9aCTKHU. PenATUBICTCHKI iMITyIbC | eHeprist. 4—immyibc. PiBHsuus ['aminpToHa-
SIxo0i BibHO1 yacTku. B3aemonis B Teopii BimHOocHOCTI. DyHKIs Jlarpamka sk YOTUPUBUMIPHUIA
cKaysIp. 4—cuiia Ta ii mepeTBopeHHs. 3B'S130K 4—cwin 1 4—immynbcea. PiBHsHHS MinkoBcbkoro. [is 1
¢ynkuis Jlarpamxka 3apsga B 3aJaHOMY €JIEKTPOMArHiTHOMY TOJ, 4—TIOTEHIiad, piBHAHHSI
laminpToHa-AK0061. IHBapiaHTHICT a3u e€IeKTPOMArHiTHOI XBWI, 4—XBHJIBOBHA BEKTOD,
MEPETBOPEHHS YaCTOTH 1 3—XBUIIHOBOT'O BEKTOPA.
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ExcnepumeHTanbHi OCHOBHM 1 MareMaTHyHe (OpMYITIOBaHHS (YyHIAMEHTAIBHUX 3aKOHIB
KJIACUYHOI €JIEKTPOJMHAMIKH.

3akon Kynona. [Ipuanun cynepnosumii. Ctpym. [naykitis maraitHoro noiist. Cuina, 1o Jie Ha
CTpyM B MarHiTHOMY moJii. 3akoH bio — CaBapa. 3akoH Ammnepa 3akoH €IeKTpOMarHiTHOI 1HYKIIi.
Enexrpopymuiiina cuna. PIBHSAHHS KIacCH4HOI €JeKTPOIUHAMIKH Y BakyyMi. CUCTEMH OIMHULIb.

MIiKpOCKOITiYHI Ta MaKpOCKOMIYHI PIBHSHHS eleKTpoauHamiku. [lomspusaliis cepenoBuIa,
3B’s13aHi Ta BUIbHI 3apsaau. Enextpuyna iHaykiis. HamarnidayBaHHsl cepeoBuIla, MOSIpU3aIliiHANA
CTPYM Ta CTPyM HaMarHiuyyBanHs. HanpyeHicTh MaraiTHOro mosist. PiBHSHHS HeNepepBHOCTI. 3aKOH
30epexeHHs enexkTpuaHoro 3apsay. Cuna Jlopenna. 3akon 36epexenHs eneprii. O6'eMHa ryctuHa
eHeprii enexTpomarHiTHOro mons. Bekrop IloiinTiHra. 3akoH 30€peXeHHS IMITYJbCY.
MakcBeniBCbKUI TEH30p HATATY. 3aKOH 30€peXEeHHSI MOMEHTY IMITYJIbCY.

Enexrpocraruka. Cxansapauii motenuian. Hampyxenicts enekrpuanoro nomns. Teopema I'ayca.
PiBusinns Jlannaca ¥ piBasaHS [Tyaccona. Metoau po3B’si3yBaHHsI 3a71a4 €JIEKTPOCTATUKH. Po3kiias
CKJIIPHOTO MOTEHIIATy 10 MYJIbTHIIONAX. Enextpuuynnii nunons. KBagpymnons. Enepris munons y
30BHIIIHBOMY MOdi. Jlumosb-aumonbHa B3aeMois. EHepris cucteMu 3apsiiKEHUX MPOBIIHUKIB.
€MHICTb.

Marnitoctatuka. Bektop MarHiTHOi iHAykuii. BekTopHuil nmotenuian. Po3kian BeKTOpHOTO
MOTEHIiaTy 10 MylbTUIONAX. CKanspHUN Mar"iTHUi moteHmian. EHepris MarHiTHOTO MO s
MarHitoctaTuuHux sBull. KoedimieHTn B3aeMHOi Ta camo iHAyKuii. MarHiTHuI aunonb. EHepris
MarHiTHOTO JUIOJS Yy 30BHIIIHBOMY MAarHiTHOMY MoJii. Mar”iTHa JUITOJb-JUIIONbHA B3a€MOJIIS.
B3aemogis cuctemMu cTpyMiB 13 30BHIIIHIM MarHiTHUM ToJieM. ['ipoMarHiTHe BiiHOIIeHHS. Teopema
Jlapmopa.

BumnpomiHtoBaHHS Ta MOMIMPEHHS €IEKTPOMATrHITHUX XBUJIb.

KanibpyBanbHa iHBapianTHicTh piBHSIHb MakcBena. KamiOpyBanus Jlopenma. Kymnona i
I"aminbpToHA. 3ami3HIOBAJIbHI Ta BHIIEPEKAI0Ul TOTCHITI M.

Crnekrpanbuuil po3kiaja. CrekTpanbHM Ta KyTOBMHM PO3MOJLT €HEprii BUIPOMIHIOBAHHS.
ITnocka MoHOXpoMaTH4Ha XBUJIA. 3akoH aucnepcii. [lonspusartist, IHTEHCUBHICTh €JEKTPOMArHiTHOT
XBUIIL. 3B'A30K M1 €HEPri€ro i IMITYJIbCOM IIJIOCKOi eIeKTPOMarHiTHOI XBUJill. EnekrpomaruitHe mose
SK CYKYITHICTh FapMOHIMHUX OCUMIATOPiB. Bupas eHeprii, iMIyJabCy Ta BEKTOPHOTO MOTEHIAITy
4yepe3 KOOPJAMHATH Ta IMITYJIbCH OCHUJISTOPIB €JIEKTPOMATHITHOTO TTOJISI.

EnextpomarHiTHe mosie Ha BeNMKiH BiacTaHi Bix kepena. KyroBuil Ta cnekTpanbHUi
PO3IMOMAINT eNeKTPOMArHiTHOTO BUIPOMIHIOBAHHS 3aJaHUM CTpyMOM. EllekTpuyHe IUmojibHE W
KBaJ[pyMOJIbHE MarHiTHE JUMOJIbHE BUIIPOMiHIOBaHH:. EnekTpomarHiTHe rosie B OIMKHiH Ta 1anbHii
30Hax. EnekTpomartiTHe mose 3apsay, skuil pyxaetbcs npuckopeHo. [lotentianu Jlienapa-Bixepra.
Enepris, BUNpoMiHIOBaHa YaCTUHKOIO, 110 PYyXa€ThCsl MPUCKOPEHO.

Po3cignus enekrpomarHiTHUX XBWIb. EdhextuBHM nepepi3 poscisHHs. @opmyna TommncoHa.
Peakiiis BunpominroBanHs. Paiariiina muprHa CeKTpaaTbHUX JTiHIN.

Hudpakiis enexktpomarHitHux XBuib. @opmyna ['pina. Judpakuis niHIHHO TOISPU30BAHOI
XBHJII HA KPYTJIOMY OTBOPI.

OcHoBH crieniajabHOi Teopii BIAHOCHOCTI.

ExcnepumeHTanbHI OCHOBH CIIelianbHOI Teopii BigHOCHOCTI. Abepauis 3ipok, pociain dizo.
[TeperBopenns Jlopenmna. Hacmigku 3 meperBopens Jlopenma. [IpaBuno momaBaHHS MIBUIIKOCTEH.
YoTupuBUMIpHUI BEKTOp Ta HOro MEpeTBOPEHHS NpU Mepexoji BiJl OAHIET 0 1HIIO! iHEepUiiHOI
cucremu BiJUTIKYy. [IpocTopoBo-uacoBuii iHTepBas KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOpPJIUHATH.
Ckanspuuii 100yTOK YOTHPHUBEKTOPIB, HOro iHBapiaHTHICTh BIAHOCHO NepeTBOpeHb JlopeHia.
YoTupuBeKTop rycTUHU CTpyMy. PiBHSHHS HemepepBHOCTI. YOTHPHUBEKTOp MOTEHIaNy, PIBHAHHA
mns Heoro. KamiOpyBanns Jlopenna TeH30p eneKTpoOMarHiTHOro Imoiis. PensTUBICTChKa
KOBapiaHTHICTh piBHsIHL MakcBemna. [leperBopennst Jlopenma mnis mosiB. [HBapianTH TeH30pa
enektpomarHiTHoro noist. Egext [Jonmepa. KoBapiantHicts Bupa3sy /i cuin JlopeHia

PensruBicTchka MexaHika. PiBHSHHA pyXy B creriajibHiil Teopii BiTHOCHOCTI. YOTHPUBEKTOP
MIBUJIKOCTI, IMIYJbCy, cwid. EHepris dactuHku Posman ydactuHOk. PenstuBicTchka (QyHKITiS
Jlarpamxa Ta ['aminbrona. [IpuHIMI HaliMEHIIIOT ii TS €IEKTPOMArHiTHOTO Mojst. [aTerpan aii mis
CHUCTEMH, SIKa CKJIAA€ThCS 3 YACTHHOK 1 ToJIsA. TeH30p eHeprii iIMIMyIbCy eIeKTPOMAarHiTHOTO TOJIST ™.
3aKoH 30epeXeHHS eHeprii Ta IMITyJIbCY.
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EnextpoanHaMika CyIiIbHOTO CepeioBHIIIA

Hienextpuku. BexTop monspusanii. Bekrop enextpuynoi iHaykuii. TeH30p Moaspru30BHOCTI.
Marnetuku. Bektop HamarniuenHs. Ilonspusauis HenojsipHuX JieneKTpukKiB. JlokanbHe moie.
®opmyna Knaysiyca — Mocotti [lomnsipu3zartist moisipHUX Ji€IEKTPUKIB Y HOCTIHHOMY €JIEKTPHYHOMY
nom. Jlucmepcis MieNeKTPUYHOI MPOHMKHOCTI. 3B’SI30K MK JICIEKTPUYHOI Ta MAarHiTHOIO
NPOHUKHOCTSIMH W EHEpri€lo, sika IMOTJIMHAEThCs B cepenoBuini. CriBBigHomeHnHs Kpamepca —
Kponira. YacToTHa nucrepcis rasy i3 3apsKeHUX TApMOHIMHUX OCITUIISTOPIB.

@DeHOMEHOJIOTYHA TeOoPis NOUIMPEHHSI €JIEKTPOMArHiTHUX XBUIIb.

[Tnocki xBwil B JiefeKTpUKax. XBWIbOBE DPIBHSIHHA. [II0ocka MOHOXpOMaTHYHA XBUIIS.
XBuiboBUi BekTOp. Jucmepciiine piBHsAHHA. Pa3zoBa IMIBUIAKICTh EJIEKTPOMArHITHOT XBHIII.
CriBBiTHOIIEHHSI MK aMIUTITY/IaMH HAMPYKEHOCTEH E€JIEKTPUYHOI0 Ta MarHiTHOro moJjiB. IloTik
eHeprii  enekrpomarHitTHoi  xBwii. [lonsipu3amis — €1€KTPOMAarHiTHUX  XBWJIb.  [lommpeHHs
€JICKTPOMArHITHUX XBWIb Y JUCIEPIYIOYOMY CepeloBHUIIl. ['pymoBa MBUIKICTE. Bigoutrs i
3aJIOMJICHHS €J1eKTpOMarHiTHuX XBuib. ®opmynu Openens. KoedimieHT BIZOUTTS Ta IPOXOKESHHSI.
Kyt bprocrepa. [IoBHe BHYyTpiliHE BiAOUTTS. [lomMpeHHs e1eKTpOMarHiTHUX XBUIIb Y IPOBITHUKAX.
[TommpeHHs €1eKTPOMArHiTHUX XBWUJIb B aHI30TPONMHOMY CEepelOBHINI. 3BHYaliHA Ta HE3BHYAHA
xBwiIi. ['eomerpuuna ontuka. ElikonanbHe HabmkeHHs. BunpomintoBanns YepenkoBa — BaBuioga.

EnextpomarHiTHe mosie y XBUJIeBOAax Ta pe3oHaropax. [lornepeyHo - MardiTHi Ta momepeyHo -
eJIeKTpUYHI XBUIIi. ENleKTpoMarHiTH1 XBUJIi B IPSAMOKYTHOMY XBHIIEBOI1. [IpsMOKyTHHI pe30oHATOD.

KBazicrarionapHi eekTpoMarHiTHi MoJisl.

YmoBu  kBazictamioHapHocTi. KBasicramioHapHi sBHINA B JIHIHHUX  [POBIJHHUKAX.
Kgasicramionapae HaOmmwkeHHs i MarHiTHOro moist. CkiH — edekr. MarHiTHUH pe30oHaHC.
[IpaBuna Kipxroda*. Jlopri miHii.

PiBHAIHHS MarHiTHOI TiAPOJUHAMIKH U1 HECTUCIMBOI piinHU MarnitHe uucio PeiiHonbaca.
[Tomupenns 30ypeHb B i/1ealIbHOMY ITPOBITHOMY CEPEOBHILI, SIK€ 3HAXOUTHCS B MATHITHOMY TTOJi.
AnbdBeniBcbki xBuii. Teuis ['apTmana.

Ilepexin Bij KBaHTOBOi MexaHikM A0 Kiacu4Hoi. KBasukiacuuyne HaOmkeHHs. IIpaBuia
KkBaHTyBaHHs bopa-3oMMepdenba.

Pi3Hi mpeacTaBiIeHHs BEKTOPY CTaHy Ta ONepaTopiB. 3araibHa TEOPis YHITAPHUX NEPETBOPEHD
VYHITapHI NepeTBOPEHHs, 110 BiANOBIIAIOTh 3MiHI CTaHy 3 4acoM; mnpejacrasieHHs Llpeninrepa,
laiizenOepra ta B3aemoii. PyX y KyJOHOBCHKOMY MOJIi, AMUCKPETHUH Ta HeNepepBHUI CIEKTPH
(ceminap).

CniH Ta moHATTA criHopa. CHiHOPH BUIIMX PaHTiB. 3B’SA30K CIIIHOPIB 3 TeH30paMu. Matpuili
[Tayni. PiBuanng [aymi.

Teopis 30ypeHb B cTalllOHApHUX CTaHaX 3 JTUCKPETHUM CIeKTpoM. Teopis 30ypeHb npu HasiBi
IBOX OsM3bKUX piBHIB. Teopis 30ypeHs npu HasiBl BUpokeHHs. Meton Pitia (ceminap).

VIMOBipHICTb JUI IEPEXO/IiB 3 OJHOTO KBAHTOBOTO PiBHS HA iHIIMIL. AjiabaTHuHe Ta panToBe
BKJTIOUEHHS B3aemoii. [lepexoau mij giero mepioguaHOro 30ypeHHs.

[lpaBuna BimOOpY A BUOPOMIHIOBAaHHS Ta TOIJIMHAHHA CBITJIa. MyIbTHUIIONIbHE
BUIIPOMiHIOBaHHS. Yac *KUTTs 30yP)KEHHOT0 cTaHy Ta mupuHa eHepretuuHoi niHii. Epext HlTapka.

[TpuHIMO TOTOXKHOCTI Ta OOMiHHA B3aeMojid. Teopis OCHOBHOIO CTaHy aTomMa 3 JBOMa
eJIeKTpOHaMH. 30y/KEHHU CTaH aToMa rejIiio: OpTO Ta maparemii.

Po3paxyHok aToMHUX piBHIB MeTOZ0M XapTpi-Doka (METOA caMOy3TroKEHOT0 TIOJIA).

BropunHe kBaHTyBaHHS 0030HHOrO Ta (epmioHHoro momiB. IlpencraBneHHs uMcen
3aIOBHEHHS TAPMOHIYHOTO OCITIIIATOpA (CeMiHap).

OcHoBu pensTuBicTchbkoi Teopii mosisa. JliicHe Ta komriuiekcHe moist Kieitna-I'oprona,
BEKTOPHE T10JIe, IEKTPOMAarHiTHE TOJIe.

PiBusanns /[lipaka. BinpHmii pyX amipakoBcbkoi 4acTUHKH. KamiOpyBanbHMH NHpUHIMII Ta
BKJIIOUEHHSI €JIEKTPOMArHITHOrO TMOJjs. EJEeKTpoH B 30BHINIHROMY €JIEKTPOMAarHiTHOMY TIOJI.
MarsiTHUN MOMEHT €JIeKTPOHA.

3apsioBe crnpspkeHHs. YacTuHka Ta aHTH4YacTUHKA. [loHATTS mipakiBebkoro “mops’. Teopis
Jlipaka Ta TOHKE PO3LICTJICHHS B aTOMi BOAHIO. JIeMO1BChKUil 3CYB.

Bropunne kBanTyBaHHsI 0030HHOTO moJs. [lepecTaHOBOUYHI CHiBBIAHOMIEHHS ISl TTOJTHOBUX
orneparopiB. Oneparopu HapOHKEHHS. 3HUILEHHS Ta Yucia YaCTUHOK. OCcOOIMBOCTI KBAaHTYBAaHHS
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€JIEKTPOMArHiTHOTO TOJIS.

BropunHe kBaHTyBaHHS (hepMiIOHHOTO TIOJISL.

[Ipy>xHE pO3CIIHHS YaCTMHOK 0€3 CriHa.

Oyuknis ['piHa a1 BUIbHOT YacTHMHKUA. AMIUIITYIa po3CisiHHSA. BOpHIBCHKMMA  psi.
Hudepenniiianii nepetud. Teopis po3cissHHA B OOpHIBCBKOMY HaOmmkeHHI. KBaHTOBUI BHBI
dbopmynu Pezepdopaa (ceminap).

Meron napiianbHuX XBWIb. [loHsITTS S-Matpuii. ®a3osuii 3cyB. OnTuuna Teopema. [IpyxHHe
PO3CISIHHS IOBUTLHOT YaCTHHKH Ha CPepruHiil MOTCHUIWHIHN sIMi, JOBXKHHA PO3CITHHSL.

Po3cisaus Ha cheprunomy noTeHIIHHOMY Oap'epi. Edextr 0OMiHy npH pO3CisTHHI 0JTHAKOBUX
YaCTUHOK. MOTIBChbKE PO3CIsTHHSL.

OO0'exT, mpeaMeT 1 METOAW TEPMOJIMHAMIKA Ta CTaTUCTUYHOI ¢i3uku. [loHATTS
TEPMOJIMHAMIYHOI CHCTEeMH. IHTEHCHMBHI Ta €KCTEHCHBHI MapamMeTpH cTaHy. TepMoanHaMidHi
MOTEHITIAIN Ta 1X 3aJICKHICTh BiJI MapaMeTPiB CTaHy CHCTEMH.

HynwoBe Hayano tepmonuHamiku. PiBHoBaxkHMit cTan. Temneparypa.

[IpuHIKIT €KBIBAJICHTHOCTI MeXaHI4YHOI poOOTH Ta TerutoTH. [lepiie Hayano TepMoIUHAMIKH.
BHyTpimHs eHepris TepMOJMHAMIYHOT CUCTEMH.

PiBHOBaXkHI (3BOpOTHI) Ta HEPIBHOBaXKHI (HE3BOPOTHI) mpoliecd. AniabaTHyHUN Tpoliec.
[lonsarts entpomii. [pyre Havajao TEPMOIAMHAMIKH Ui PIBHOBOXHUX THporeciB. OOYHCICHHS
KoeilieHTa KOPUCHOI Iii TEIUIOBUX MalIMH. [[pyre Hauano TepMOIUHAMIKU JUIsl HEPIBHOBAKHUX
nporecis. HepiBricts Kiaysiyca.

TepMonuHaMiuHi CHCTEMH 31 3MIHHAM YHCIOM YacTHHOK. Di3W4yHMA 3MIiCT XiMI9HOTO
noreHmiany. CriBeigHomenHs [rorema-I'io0ca. Uncno He3aneXHUX MapaMeTpiB CTaHy CHCTEMH.
3asie)KHICTh TEPMOJAMHAMIYHUX IMOTEHITIAJIIB B1JI YMC/Ia YACTHHOK.

HeoOxigHi Ta 10CTaTHI YMOBH TEPMOJMHAMIYHOI piIBHOBAru OJJHOKOMITOHEHTHHUX 130JIbOBAaHUX
cucteM. TeroBa piBHOBara. MexaHiyHa piBHOBara. XiMmiyHa piBHoBara. HemoBHa piBHOBara.
JlokanbHa piBHOBara.

MogenoBaHHsl TEpPMOJMHAMIYHUX TMpoleciB B TepMoauHaMili. OCHOBHE pIBHSIHHS
tepMoauHamiky. CriBBigHoweHHsT MakcBeuia. TepmiuHe Ta KanopiuHe pIBHSHHS CTaHy. Y MOBa iX
CYMICHOCTI. 3aCTOCYBaHHS TEPMOJUHAMIKH JJIsl JOCHIKEHHSI aTOMHOTO 1J1€aJIbHOTO ra3y Ta 1HIIMX
TEPMOJMHAMIYHUX CHUCTEM.

ITponiec JIxoyns-Tomcona. Temnepatypa iHBepcii s rasy Ban-nep-Baanbca. Ilapamoxc
['i66ca. Tpere Hauano TEPMOJUHAMIKY Ta HACTIAKHU 3 HBOTO.

OCHOBHI MOJIOKEHHS CTATUCTUYHOI (i3uku. CTaTUCTUYHUN METO]] BUBYEHHS BJIACTMBOCTEH
MaKpOCKOMIYHUX cucTeM. MikpocTanu Ta MakpocTaH cucteMu. Epronnyna rinoreza. CTaTUCTUUHUI
aHcaMOJ1b. YcepeqHeHHs 1o aHcaMOutto. ['yctuHa MoBipHOCTI MiKpocTaHiB. PiBHsaHH: JliyBimus.

MikpokaHOHIUYHUI aHcamMOJsib. MikpokaHoHIUHMN po3nonin [160ca. TepMmoanHaMmiuHa Bara
CTaHy CHCTEMHU 13 3aJJaHMMH BHYTPILIHBOIO €HEPTi€t0 Ta ynciaoM yacTuHoOK. [Tpuniun bonbivana.
Oco0JIMBOCTI JOCIIHKEHHS KJIACUYHNUX CUCTEM.

Meton (bonbimana) OOYHMCIEHHS TEpPMOJMHAMIYHMX TapamMeTpiB  MIKPOKAaHOHIYHUX
aHcaMOiB. 3acTocyBaHHS MeTony bosbpliMaHa s JOCHIIPKEHHS BIJIACTUBOCTEH aTOMHOTO
171eaIbHOTO ra3y, Ta IHIIMX KIACHYHUX 1 KBAHTOBUX CHUCTEM.

Kanoniunwmii ancam6ib. Kanoniunumii posnoain ['i66ca. CratucTuyHMiA iHTErpas 1 CTaTUCTUYHA
cyMa. YpaxyBaHHS TOTO>)KHOCTI YaCTHHOK. 3B'SI30K BUIbHOI eHeprii ['enbMronbua 31 CTaTUCTUYHUM
IHTErpaJioM 1 cTaTuCTUYHOIO0 cymoro. Meton (I'166ca) oOumciieHHs: TEpMOAMHAMIYHUX MapaMeTpiB
KaHOHIYHMX aHcaMOuliB. 3acTocyBaHHs MeToAy ['160ca as AOCHiIKEeHHs BIACTUBOCTEH aTOMHOIO
171eaIbHOTO razy, IHIIUX KIACHYHHUX 1 KBAHTOBUX CHUCTEM.

OCHOBHI MOHATTS PIBHOBAXXHOI KBAHTOBOI CTATUCTUYHOI (pi3uku. CTaTUCTUUYHUI orepaTop 1
MaTpulsl TYCTMHH WMOBIpHOCTI MikpocTaHiB. PiBHsnHs Heiimana. KsanTyBanHs eHeprii
MOCTYMAJIILHOTO PYXY aTOMIB 1I€aJIbHOTO Ta3y.

Benukuii kaHoHIUHMN aHcaMOnb. Benukuii kaHoniuHuid posmonin [160ca. Benuka
craTuctTuyHa cyma. Omera-moTeHIiag, HOoro 3B'SI30K 3 BEIMKOK CTaTHUCTUYHOI CYMOIO, 1HIITUMH
TEPMOJIMHAMIYHUMH TIOTeHLiadaMu. OOUYMCIIEHHS OMera-moTeHLiany 1 piBHSHb CTaHy aTOMHOTO
17I€aTbHOTO Ta3y 31 3MIHHUM YHCJIOM YaCTHHOK.

CratuctudHa Teopiss BUPOJKEHUX cucTeM. OOUMCICHHS BEIMKOiI CTaTHCTUYHOI CYyMH IS
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ancam0mio ¢epmioni. Posmogin ®depmi-Zipaka. OOuUnCIEHHS BEIMKOI CTaTUCTUYHOI CYyMH ISt
ancaM0m0 6030HIB. Posmoxin bose-Eitnmreitna. CTaTHCTUYHO HEBHUPOKEHHUH ra3, po3moOil
Makcgeina-bonbiiMana. XBHUIbOBI Ta KOPIYCKYJISIPHI BJIACTMBOCTI YaCTUHOK Y BHUPOJDKEHUX Ta
HEBUPOKCHUX CUCTEMaX.

BrnactuBocti MoOeKynspHUX ra3is. TepMoanHamMiuHi BIACTUBOCTI HEBUPOHKEHOTO 11€aTbHOTO
ra3y, IO CKJIAJA€TbCs 3 JABOXATOMHUX MOJIEKyJ. EleKkTpoHHa, mocTymaibHa, KOJMBAJbHA Ta
o0epTajibHa YaCTUHM CTATUCTUYHOI CyMu. BmiauB oOepTaJibHOrO Ta KOJMBAJIBHOIO PyXy Ha
TEIUIOEMHICTH. OCOOIMBOCTI CHCTEMHU MOJIEKYII, IO CKIAIAI0THCS 3 OJJHAKOBHX aTOMiB. BimacTuBocTi
OpTO- Ta MapaBOJHIO.

TepmoauHaMidHi BIACTUBOCTI HEBHUPOKEHOTO 11€AIBHOTO Ta3zy, IO CKJIANAETbes 3
0araToaTOMHHMX MOJIEKYII.

TepmoaunamMivHi BIacTUBOCTI peanbHoro rasy. Kondirypaniitnuii interpan. PiBHsIHHS cTany
y BUIJISAL BIpiaJIbHOTO psANy 3a CTENEHsAMHU I'ycTUHH. PiBHsSHHS cTaHy Ban-nep-Baanbca. 3B'a30k
Apyroro BipianbHOTO Koe(ilieHTa 3 TMapameTpaMyu MDKMOJEKYISIpHOi B3aemonii. ExpanyBaHHS
Jle6as. Teopis Jlebast- XroKKeIs.

TepmoarHaMivyHi BIACTHBOCTI PEUOBHHHM Y 30BHIITHBOMY M0JIi. TepMoanHamiuHa piBHOBara y
30BHIIIHBOMY MOJi. TepMoauHaMiUHI BIACTUBOCTI PEYOBUHU B €IEKTPUIHOMY 1 MATHITHOMY IOJISIX.
BekTop monsipusartii, popmymna JlamxkeBeHa. [lonspu3oBHICTh Ta apaMardiTHa CIPUHHSATIMBICTD.
3B'SI30K MIXK SIBUIIEM €JIEKTPOCTPHUKIIL Ta m'e30eexToM. AniabaTHuHe pO3MarHiyyBaHHs K METO/]
OTpPUMaHHS HU3bKUX TEMIIEPATYp.

Cucremu 3 BiJ'€eMHOIO aOCOTIOTHOIO TEMIIEPATYPOIO.

®izuka rerepodazHux OaraTOKOMIIOHEHTHUX cucTeM. Pa3oBa piBHOBara. YMoBH (ha3oBOi
piBHOBaru B rereporeHHiid cucrtemi. IlpaBmno ¢a3z [ioca. Kmacudikariss ¢da3oBux mnepexois.
PiBusnns Knaneiipona-Knaysiyca. Tuck nacuueHoi napu Haj TBepauM Titom. PiBusiaus Ependecra
Ui (ha30BUX MEPEXOIiB APYroro poay. YMOBH XiMIYHOi piBHOBaru. 3akoH JIitounx mac. Teopis
JUCOIaIi JBOXaTOMHUX MOJIEKYJI.

lonizamiitHa piBHOBara. 3aJleXKHICTh CTYIEH1 10HI3allii aTOMIB BiJl THCKY 1 TeMIeparypu.
®opmyna Caxa. Dizuka BUPOIKEHUX TEPMOJIUHAMIYHUX CUCTEM. MeToiuka 00YnCIeHb TEPMIYHOTO
Ta KaJOPIYHOTO DIBHSHb CTaHy BUpPOKEeHMX cucteM. CrerianpHi MaTreMaTW4Hi (yHKUIi, sKi
BUKOPHUCTOBYIOTBCS Y IUX OOYUCIICHHSIX.

TepmoauHaMiyHi BIACTUBOCTI €JIEKTPOHHOTO ra3y B MeTajax. ['yCTHHA eNeKTPOHHHUX CTaHiB,
eHeprisi eJIeKTpoHHOro raszy, eHepriga depmi, TemneparypHa 3aJIeKHICTh XIMIYHOTO IMOTEHIialy,
Temreparypa BUpokeHHs. TermnoemMHicTb. KOHTakTHA pi3HUIS TOTEHIiaiB.

OCHOBHI TOJIOKEHHS 30HHOI Teopii TBepAoro Tuia. CTaTUCTUKA PyXOMHUX Ta HEPYXOMHX HOCIIB
3apsily B HaMiBIPOBIJHUKAX. XIMIUYHUI MOTEHIiasl €IeKTPOHIB B HamiBNpoBiAHUKaX. [IpuHImn
KoMIieHcarlii. BiacTuBocTi BIacCHUX Ta JOMIMIKOBUX HAMIBIPOBIIHUKIB N- 1 P-tuiy. TemmnepaTypHa
3aJIeKHICTh KOHIIEHTpaLlii HOCIiB CTPyMY JTOMILIIKOBHX HAaIliBIIPOBITHHUKIB.

Asume xouaeHcarii bose-EifnmTelina Ta #oro cydacHi 3actocyBaHHsA. TemmepaTrypa 603e-
KoHeHcallii. Yucno 003e-4acTHHOK Ha OCHOBHOMY €HEPreTHYHOMY PiBHi, €HEprisi, TeIIOEMHICTb,
THCK 003e-razy.

TepmoauHaMiyHi BIACTUBOCTI PIBHOBRKHOTO €JIEKTPOMArHiTHOTO BUIIPOMIHIOBaHHS. 3aKOHHU
Credana-bonbumana, Penes- [[xinca, Bina. ®opmyna [lnanka ans cnekTpaibHOI TYCTHHHU €Heprii
BUIIPOMIHIOBAaHHS.

TepMonnHaMiyH1 BIaCTUBOCTI TBEPAOTO TiIa. BHECOK aKyCTHUHUX Ta ONTHYHUX KOJIUBaHb B
€HEpril0 KOJMBaHb 1 KOJIMBAJIbHY TEIIOEMHICTh. Teopis TemnoeMHocTi TBeporo Tina Jlebas. 3akoH
Hionounra-Itu. Mogens TBeporo tina EifHiTeiina.

Teopis aykryaniit. @aykTyallii Ta KOpediis napaMeTpiB CTaHy TEPMOJIUHAMIYHUX CHCTEM.
Cratuctuuna Teopis ¢paykryaniid. @ayKTyarii i Kopensiis TepMOJUHAMIYHUX BEJIMYUH Y BEIIUKOMY
KaHOHIYHOMY Ta KaHOHIYHOMY aHcamOmsx. TepmoawmHamiuHa Teopis Qurykryartiid. IMOBipHICTB
TepMOIUMHaMIUYHUX QuykTyari. @OaykTyamis TeMmepaTypd Ta IHIIMX @apaMeTpiB CTaHy
TEPMOJIMHAMIYHUX CHUCTEM.

®i3uyHa KiHeTHKa. MeTonu JOCHIKEHHS HEPIBHOBAXHHUX TEPMOJIMHAMIYHUX CHCTEM.
OnnouvacTrHKOBa (YHKINS po3moaury. BuBim KiHeTHMYHOTO piBHSHHS bonbIMaHa 3 pPIBHSHHS
JliyBinns. Iaterpan 3iTkHeHb. HaOmmkenns yacy penakcariii. EnekTporpoBigHicTh HEBUPOHKEHOTO
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eNEeKTPOHHOTO ra3y B Meranax. Edekr Xomra. SBuma audysii, TemIonpoBiaHOCTI Ta
TEPMOENEKTPOpYIIiifHO1 crin. [1oTik Tera, koedilieHT TeTUIOMPOBIAHOCTI.

MeToanka BUKJIaAaHHS Qi3UKH Ta MKUIbHUN Kypc Qizuku:

[Ipenmer, 3aBnaHHs 1 CTPYKTypa METOIUKHM HaBYaHHS (DI3MKHU B CEPEAHIN IIKOJTI.

Crangapt ¢i3u9HOT OCBITH B Cy4acHI# MIKOJI.

di3uKa K HaBYIbHUN TpeMET. AHAIII3 MOKIMBHX CUCTEM MOOYIOBH IIKUTLHOTO KYpCY (Pi3UKH.

Mera, 3aBaHHs Ta 3MiCT Kypcy (pi3uKu (CTapiuoi Ta OCHOBHOI IIKOJIHN).

B3aeMo03B’ 5130k HaBuaHHs (hi3UKH Ta IHIKMX IpeAMETIB. [HTErpoBaHi Kypcu.

Etanu nizHanHs Gi3MYHUX SABUII. Y3arajbHIOBAIbHI IJIAHH /10 CTIOCTEPEKEHB, EKCIICPUMEHTIB,
(hI3UYHUX TIOHSTH, BEJIMYNH, 3aKOHIB, TEOPiH, MPAKTUYHUX BUKOPUCTAHb.

Meronu HaBYaHHS (Pi3UKH.

[IpoGnemue HaBuaHHs Gi3UKH B KO, JleMOHCTpaIiitHuii mpoOIeMHN €KCTICPUMEHT.

HaBuanpHMii eKCTIEpUMEHT y IIKUTbHOMY Kypci (izuku. KoM toTepHi qeMoHcTparii.

Bunu 3amau 3 ¢izuku ta ix kinacudikamis. MeToau po3B’sa3yBaHHS, alrOpPUTMIYHI TPUHOMH
pO3B’s13yBaHHS (i3MYHUX 33]a4.

Knacudikauis ypokiB 3 Gpi3uku Ta ix cTpykrypa. CucreMa ypokiB 3 (pi3uKH.

YpOoKH KOHTPOITIO 3HaHb. 12-0abHa cucTeMa OLIHIOBAaHHS 3HaHb. TeMaTHYHE OIIHIOBAHHS 3HAHb.

HudepeHmianis HaBuaHHs, npodiIbHA Ta piBHeBa audepeHIiais HaBYaHHS (Di3HKH.
@akynpTaTUBHI KypcH 3 (Di3UKH B CepEeIHIN MIKOJTI.

[To3aknmacha po6ora 3 pi3ukH, ii 0co6aMBOCTI TA HOPMH.

VYpok y3arajgpHEHHs 1 cucTeMaTH3allii 3HaHb 3 TeMHu "byoBa pedoBuHH" 7 Kitac.

VY pok BUBUYEHHS HOBOI'O HABYAIILHOI'O MaTepiaay 3 BAKOPUCTAHHSAM MPOOJIEMHOI0 METOY 3 TEMHU:
"BumtoBxyBanbHa cuina" 8 kiac.

KomOiHoBaHwMii ypoK: BUBYEHHSI HOBOT'O MaTepiaiy 1 alrOpUTM PO3B’sI3KY 3a1a4 3 TeMH "'PiBHAHHS
TEII0BOTO Oastancy" 8 kiac.

VYpoK yn0oCKOHaJIeHHs 3HaHb Ta HA0OYTTS MPAKTUYHUX BMiHb 1 HABUYOK: PO3B’sI3yBaHHS 3a/1a4 3
temiu "[locnioBHe, mapanenbHe 1 3MilTane 3’ € HaHHS TPoBiAHKKIB" 9 Kitac.

@dopMyBaHHS OCHOBHHMX MOHATh KIHEMAaTHKHU MPSAMOJIHIMHOTO piBHONPHCKOPEHOro pyxy, 10
KJIac.

MeTtonrka BuB4YeHHA 3aKkoHiB HproToHa, 10 kiac.

VYpoK yoCKOHaJIEHHS 3HaHb Ta HAOYTTS MPAKTUYHUX YMiHb 1 HABUYOK: aJITOPUTM PO3B’SI3KY
3aj1a4 3 TMHAMIKU Ha pyX Tiia mif Aiero 6ararbox cui, 10 kiac.

Mertonuka BuB4eHHs TeM: "PoOoTH cviu TspkiHHA. [loTeHIiabHa eHeprist 7e(popMOBaHOTO TiJa.
3akoH 30epexeHHs MOBHOI MexaHi4Hoi eHeprii” 10 kiac.

Merouka BuBUSHHS TeMH "3akoH 30epeskeHns iMmyibey” 10 kiac.

Merouka BUBUEHHS TeMH "PiBHSHHS CTaHy iieabHOro rasy. [3omponecu”, 10 kiac.

dopmyBaHHS MOHATTS Ipo Temreparypy B 10 kiaci.

Kom6inoBaHMi ypok Ha TeMy "3acToCcyBaHHs MEPIIOro 3aKOHY TEPMOANHAMIKH JI0 1301pOIIeciB",
10 kiac.

®opMyBaHHs HOHSTH €IEKTPUUHUIN 3aps]l, €IEKTPUYHE 110JI€, HAPY>KEHICTh €IEKTPUIHOTO IOJIs,
10 kiac.

Ypox BUBUEHHS HOBOro MaTepiany 3 TeMu "Cua JlopeHua" 3 BUKOpUCTaHHAM IPOOJIEMHOTO
HaBuanHs, 10 kiac.

SIBuILIE €eKTPOMArHITHOT IHAYKIIIT — YPOK BUBUEHHSI HOBOT'O MaTepiaity, OCHOBHI IEMOHCTpaIii
3 TEMH, CTapIlia IIKOJIa.

Mertoauka BUBUEHHS TeMH "BijbHI €IeKTpOMarHiTHI KOJIMBaHHS'", CTapIlia IIKOJIa.

Metoauka BuB4eHHs TeMH "EnekTpoMartitTHi XBuii", cTapiia mkoJia.

3MIiCT 1 METOAWKa BHBYCHHS XBHJIBOBOI ONTHKMA B IMIKIIBHOMY Kypci ¢i3uku. OCHOBHI
JeMOHCTpalii 3 XBUILOBOI ONTUKH, CTapIIa IIKOJIA.

Mertonuka BuB4eHHs TeMH ""di3uka aromy", crapiia mKoJa.

SBume QoTtoedexTy — ypoK BUBYEHHS HOBOTO Marepially 3 BUKOPHUCTAHHSIM IPOOJIEMHOIO
METO/Y HaBUaHHsI, CTapIla IIKOJIA.

KomGinoBanuii ypok Ha Temy "Enepris 38’s13Ky. SlnepHi cuin'', cTapiia mkoia.
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KPUTEPII OLITHIOBAHHSA

CknaznenuM € (paxoBe BUIIPOOYBaHHS, OlLliHEHE 3a mkanoo oniHok Big 100 no 200 6amnis. Skmo
BCTYITHUK HE CKJIaB ()axOBOTO BHIIPOOYBaHHS, TO BIH OTPUMYE OIIIHKY HWx4y 3a 100 Oaimis.
[TincTaBoro st GopMyBaHHS OIIHKH € TPAaBUIBHICTh, JIOTIYHICTH, TNIMOWMHA BIAMOBIII, yMiHHS
aHaI3yBaTH NTPOOJIEMH, SKI CTOCYIOTBCS 3MICTY BIJAINOBiMi, BUPOOJATH CaMOCTIMHI OIIIHKK Ta
pilIEHHS 1010 PO3B’A3aHHS TAKUX MPOOIIEM.

PiBens npogeciitHoi KOMITETEHTHOCTI BCTYIHHKIB OIIHIOETHCS 32 200-0apHOI0 MIKaJIOH0:

I piBenr — moyarkoBuii BinmoBigi BCTymHHMKAa Ha TEOPETHYHI NMHTAaHHS eJIeMEHTapHi,
(dbparMeHTapHi, 3yMOBJIIOIOTHCS MOYATKOBUMH YSBIIEHHSIMU MPO CYTHICTh MCUXOJIOTO-TEearOri4HuX
Ta METOAMYHUX KaTeropiil. Y BiANOBIAAX HA MPAaKTUYHI Ta TBOPYI 3aBAAaHHS BCTYITHUK HE BUSBIISIE
CaMOCTIHHOCTI, IEMOHCTPY€E HEBMIHHS aHATI3yBaTH JisJIbHICTh YYaCHHKIB HAaBYAJIbHO-BHUXOBHOI'O
nporecy, NpuiMaTH pilieHHS.

Il piBenb — cepeaniii. BcTynmHMK BOJIOJiE€ TMEBHOI CYKYIHICTIO TEOPETHUYHUX 3HAHb,
MPAaKTUYHUX YMiHb, HABUYOK, 3/TaTHUH BUKOHYBATH 3aBJaHHS 3a 3pa3KOM, BOJIOJIE €JIeMEHTapHUMHU
BMIHHSIMH 3/11iICHIOBATH TOIIYKOBY, EBPUCTUYHY JiSUTBHICTh, CAMOCTIHHO 3400yBaTH HOB1 3HAHHSI.

1l piBens — nocrarhiii. BcTynHuk 3Ha€ iCTOTHI O3HAKH MOHSTH, SBUII, 3aKOHOMIPHOCTEH,
3B’SI3KIB MK HUMH, a TaKO>XK CAMOCTIHHO 3aCTOCOBY€E 3HAHHS B CTaHJAPTHHUX CHUTYalisX, BOJOJIIE
PO3YMOBHMH OIepamisiMi  (aHaiizoM, abCcTparyBaHHSM, y3araJlbHEHHSM TOIIO), BMi€ PpOOUTH
BHUCHOBKH, BUIIPABJIATH JOMYIIECHI MOMIIIKH. BiAMoBias MOBHA, TPaBUIIbHA, JIOT14HA, OOTPYHTOBaHA,
X04a iif 1 OpaKye BIACHUX CY/IKECHb.

IV piBens — Bucokmii. [lependayae rmuOOKi 3HAHHS 3 3arajibHOI Ta TEOPETUYHOI (Pi3UKH,
METOAMK HaBYaHHA (I3WKH; €pYAWLII0, BMIHHS 3aCTOCOBYBATH 3HAHHS TBOPYO, 3JIHCHIOBATH
3BOPOTHIM 3B'S30K y CBOiii poOOTi, CAMOCTIHHO OILIIHIOBATH PI3HOMAHITHI )KUTTEBI CUTYallii, sIBUIIIA,
(akTH, BUSBISATH 1 BIACTOIOBAaTH OCOOMCTY TMO3WIII0. BiamoBige BCTYHMHHKA CBIIYUTH MPO HOTO
MpaBWJIbHE 1 IITHMO0KE PO3YMIHHS CYTi MUTAHHS MPOTPAMHOTO MaTepiay; TTMO0Ke 1 apryMeHTOBaHe
JIOBEICHHSI TEOPETUYHUX TOJO0XKEHb; YMIHHS IHTETPOBAHOTO 3aCTOCYBAaHHS TEOPETHYHUX 3HAHH 3
(haxoBHX JAUCUUIUTIH, BUTbHE BOJIO/AIHHS 1 aJIeKBaTHE 3aCTOCYBAHHS TEPMIHOJIOT].

Tabauuns BixnoBigHOCTI
piBHiB minroroBku 3naueHHsaM 200-0a,1bHOI IKAIU OLiHIOBAHHS BilNOBigel BCTYNHUKIB
i/l Yac BCTYNHOT0 BUNPOOYBaHHS

PiBeHL KOMIIETEHTHOCTI IIxama HamionansHa
OLIIHIOBaHHS IIKana
OLIIHIOBAHHS
ITouaTkoBuii. Binmosini BcTylHUKA HEBIpHI, (hparMeHTapHi,
3aCB1IYYIOTh BIJICYTHICTh HEPO3YMIHHS IIPOIPaMOBOr0 Marepiairy 1-99 HE33/10BUIBHO
B ILIIJIOMY

Cepenniii. BinqnoBiai BCTYNHUKAa BU3HAYAIOTHCS PO3YMIHHSAM
OKpEeMHMX AacCMeKTiB MHUTaHb MPOTPaMHOrO MaTepialy ajue
XapaKTepU3yeTbCs TOBEpPXOBicTIO Ta (parMeHTapHictio. I[lpu
I[bOMY CIIOCTEPIraloThCsl HETOYHOCTI Y BUCJIOBJICHHI JYMKH

Jocrarthiii. Bianosijai BCTyNHUKAa BU3HAYAIOTHCS MPAaBUILHUM
1 TMOOKMM pPO3YMIHHSAM CYTHOCTI THMTaHHS HPOTPaMHOTO
Marepiaiy, ajie Ipu [IbOMY B HUX MalOTh MiCIIe OKpeMi HETOUYHOCTI
HENPHUHIIUIIOBOIO XapaKkTepy

Bucoxwuii. Binnosial BCTynmHHKA BU3HAYAIOTHCS TITHOOKUM
PO3YMIHHSM CYTHOCTI TUTaHHS MPOTPaMHOT0 MaTepiany 175-200 BiIMIHHO

100-136 3aJI0BUIBHO

137-174 no0pe
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IHO®OPMAIIMHUN PECYPC
Odiuiriamii caidT MiHicTepcTBa OCBiTH 1 Hayku YKpainu - http://www.mon.gov.ua/
I"otoBHE yrpaBIiHHSA OCBITH 1 Hayku YKpainu - http://www.edu.kiev.ua/
[acTuTyT Bumoi ocBiti HAITH Ykpainu
3aranbHa cepeHs ocBiTa B YKpaini - http://www.znz.edu-ua.net/
OcgitHiit noptan Ykpainu - http://www.osvita.org.ua/
Ocegirniii caiit "IkinsHa ocsita" - http://www.school.edu-ua.net/
Bceykpaincbkuii mikinpHui moptai - http://www.school.ed.net.ua/
OcsiTHiii iHpopmamitinuii moprai - http://www.o_svit.iatp.org.ua/
9. OcgitHiii caiit "OcBiTsiHCbKa Mepeska Ykpainu" - http://www.ednu.kiev.ua/
10. 11. VYkpaiHchka HayKOBa Mepeka YPAH -
http://www.uran.net.ua/~ukr/frames.htm
12. HamionansHa AKazeMis IearoidyHux Hayk Ykpainum - http://www.apsu.org.ua/
13.  HAIIH Ykpainu. CaiiTi caiitu iHCTHTYTIB Ta iHmmX migpo3ainis HAITH
14, BAK Vkpaiuu - http://www.sac.gov.ua/
15.  Imctutyr 3MmicTy 1 MeronmiB HaBuaHHA MiHicTepcTBa OCBiTH  YKpaiHu -
http://www.ictme.edu-ua.net/
16.  MixuapoauHii ocBiTHIM o iM. SpocnaBa Mymaporo - http://www.ymf.kiev.ua/
17. I*EARN - MixnapoHa OCBITHS Ta pecypcHa mepexa - http://www.kar.net/%7Eiearn
18.  OcrtpiB 3nanb. OcBiTHiit moprai - http://ostriv.in.ua/

NG~ WNE
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