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MNOSACHIOBAJIBHA 3AIINCKA

OcHoBHOI0O MeTOI (haxOBOro BUNPOOYBaHHS € MepeBipka (axoBUX 3HAHb BCTYMHHUKIB B
MEXax OCBITHBOI Iporpamu OakajiaBpa, BUSBICHHS PIiBHS iX 3arajbHOl (Pi3WYHOI 1 METOIUYHOT
KYJIbTYpH.

@axoBuil icnur 3 (i3UKK 1 METOMMKM BUKIAZaHHS (I3UKM nependavyae MepeBipKy
npodeciiHol MiATOTOBKH CTYAEHTIB-BUIIYCKHUKIB 3 OCBITHIM piBHEM «0akajaBp» J10 HaBYaHHS 3a
OCBITHIM pIBHEM «MaricTp» Ta 10 poOoTH BuKiIanadyeM ¢izuku. BoHO 103BOJIsIE BCTAHOBUTH PIBEHD
Gi3MYHUX 3HAHb BCTYNMHUKIB 1 YMIHHS BUKOPHCTOBYBATH iX Ha MPAKTHII, a TAKOX 3/A1HCHIOBATH
MpoIieC BUKIAAaHHS (DI3UKH B IITKOJTI.

[Tporpama ckiIaa€Thes 3 TBOX YaCTHH:

— MUTaHHS 3arajibHOi (P13UKH, MTUTAHHS TEOPETUYHOT (PI3UKH;

— MUTaHHS 3 KypCy METOAMKH HaBYaHHS (Di3UKH.

[Iporpama mepenbavae, mo po3risia (Gi3UYHUX SIBUII, TPOIECIB, MOHATH, 3aKOHIB 1 TeOpiit
IPYHTYETbCS Ha 3HAHHAX, OTPUMAaHMX CTYJAEHTaMH 3 KypciB LUKIY (I3SMUYHUX JUCLUIUIIH.
Po3rnsayBaHi NUTaHHA OpPraHIYHO MOEAHYIOTHCS 3 HAaBYAJIbHUM MaTepiajioM LIKIIBHOTO Kypcy
GI3UKM Ta KOHKPETU3YIOTbCSI 3HAHHSAMH, OTPUMAHUMHU IiJ] 4Yac pO3B’A3YBaHHs BiANOBIIHUX
Gbi3MYHMX 3a/1a4 1 BAKOHAHHS Py (QI3MYHUX Ja00paTOpHUX POOIT.

Ha ¢axoBomy BunpoOyBaHHS BCTYITHUK TOBUHEH MPOJIEMOHCTPYBATHU:

— 3HaHHS HOPMATUBHUX BHUMOT IOJI0 OpraHi3alii OCBITHBOTO MpOLECy, 3MICTy MOBHOI
3arajbHOI CepeAHbOl OCBITH (IEp’KaBHUX CTaHAApTIB, TUIIOBUX OCBITHIX IIporpam,
MO/JICIIBHAX HAaBYAIBHHUX IPOTPaM).

— BononinHg axkageMiuHUMHU 3HAHHSAMH 3 (I3UKM Ta acTpOHOMIi, METOAMKaMH 1
MeJaroriYHUMU TEXHOJIOTISIMU JUIsl OpraHi3allii HaB4YaJIbHOTO MPOIECy BIJIMOBIIHO 0
000B’SI3KOBUX PE3YJIbTATIB OCBITHHOT iSLIBHOCTI YYHIB.

— 3HaHHS Ta PO3YMIiHHS OCHOBHHUX MPHUHIUMIB, (opM, METOAIB, 3aCO0IB 1 TEXHOJIOTIH
HaBYaHHS (PI3UKU Ta aCTPOHOMIT y 3arajibHOOCBITHIH IIKOITI.

— 3/1aTHICTh 3aCTOCOBYBATH (i3MKO-MAaTEMAaTUYH1 3HAHHS Ta METOAO0JIOTI0 (Gi3UYHOT HAYKH
JUTSI IOSICHEHHST MTPUPOIHUX SIBUIIL 1 TPOLECIB.

— 3/1aTHICTh MOJIEJIOBATH Ta OPTaHi30BYBAaTH HABYAbHO-TII3HABAIBHY JISUTBHICTh YUHIB Ha
OCHOB1 KOMIIETEHTHICHOI'O Ta OCOOMCTICHO-OPIEHTOBAHOTO MIAXOMIB JI0 peaizamii
OCBITHBOTO MPOILIECY.

— 3IaTHICTh 3aCTOCOBYBATH CHCTEMY HAaBYAIBHOTO (DI3MYHOTO EKCTIEPUMEHTY Ta CydacHi
3aco0u HaBUaHHS y podeciifHiil AisTTEHOCTI.

— BononinHg METOHOJIOTi€I0 Ta METOAMKOIO CKIaJaHHS Ta pO3B’A3yBaHHS HaBYAJIbHUX
¢G13nYHUX 33724 Ta METOAMKAMU opraHizalli Ipo0JIeMHOro HaBuYaHHS.

— BononiHHA MeTOm0JOTIE HAayKOBO-NENAroriyHoro JOCHIPKEHHS 1 3acTOCYBaHHS
METOJIJaMU T€1aroriyHoi HayKy y BUPILIEHH] NpoQeciiiHuX 3a1ad.

BeTynHUKY MTOBHHHI BOJIOJIITH TEOPETHKO-EKCIIEPUMEHTAIbHIM 0a3ucoM (i3uYHOi HAYKH,
OCHOBHHMHU MOHATTSIMH 3arajbHoi i TCOPeTHYHOI (Pi3UKU Ta METOAUKH HaBYaHHS (Di3UKU, MATH YiTKE
ySIBJICHHS ITPO OCHOBHI (i3nyHi Teopii, mpo GyHaaMeHTanbH1 Gi3uyHi JOCIiaU, PO OCHOBHI (i3HYHI
3aKOHM 1 3aKOHOMIPHOCTI, YITKO BOJIOAITH (PI3MYHOIO0 TEPMIHOJIOTI€I0, 3HATU (I3MUYHI IpUTIATH 1
METOIM EKCIEPUMEHTAIbHUX JIOCHIKEHb, pPO3yMITH (i3MYHI MNPUHLUUIN [Jii OCHOBHHUX
BUMIPIOBAJIbHUX TPUJIAJIB, BOJIOJITM HaBUYKaMU pO3B’sI3yBaHHSA (I3UMYHUX 33734, BOJIOJITH
METOJIMKOIO 1 TEXHIKOIO IIPOBEACHHS JIEMOHCTPALIMHKUX (DI3MUHUX JOCII/IB, METOIUKOO 1 TEXHIKOKO
pOBeIeHHS 1a00paTOpHUX POOIT 3 Qi3UKH, IEMOHCTPYBATH ITHOOKE PO3YMIHHS MiJeH 1 3a71a4, 1m0
CTOATH 3apa3 Mepe] MIKOJIOK i BuMTedeM (i3MKH Ha Cy4acHOMY eTalli PO3BHTKY HalliOHAJIBHOI
CEpENHBOT IIKOIH.

Po3B’si3yBaHHA 3aqady, BUKOHaHHSA J1a0OpaTopHHUX poOIT mependavyae BUKOPUCTAHHS
€JIEMEHTIB BHIIOT MaTEMAaTHUKH, 3aTaJIbHUX METOJIIB, METOJAUYHUX MPUHUOMIB 1 MIIXOMIB 0 TEOPil
PO3B’s3aHHSA 33/1a4 Ta BUKOHAHHA J1a00OpaTOPHUX POOIT, KPiM TOTO nependadae 31iHCHIOBATH aHAII3
AHAJIOTIYHUX 33124 1 TabopaTOPHUX POOIT BIIMOBIAHO MPOTpaMi MIKITEHOTO Ky pcy (pi3uKu.



ITOPAAOK ITPOBEJIEHHA BCTYIIHOI'O BUITPOBYBAHHA:

. BCTYITHI BUIIPOOYBaHHS MMPOBOJSATH 3 BUKOPUCTAHHIM €K3aMEHALIMHUX OUTETIB (KpiM
TBOPYHMX KOHKYPCIB JIJIs1 BCTYITHUKIB HAa OCHOBI1 IIOBHO{ 3arajbHO1 CEPEIHBOT OCBITH);
. NaKeTH CK3aMEHAIlIMHUX OUIETIB 1 eK3aMeHalliliHI BiJOMOCTI OTPUMYIOTh TOJIOBH

€K3aMEHallIMHMUX KOMICIH Yy JeHb MPOBEJACHHS BCTYIHOI'O BHUINPOOYyBaHHS; (aKT OTPUMaHHS
€K3aMEHAIlIMHUX MaTepialiB TOJIOBH €K3aMEHAIIMHUX KOMICIH 3acBiIYyIOTh MIAMHUCOM Yy
crHenianbHUX XKypHaiax;

. 3MICT BCTYNHOT'O BUNIPpOOyBaHHs Mae BianoBigaTu 3micty [Iporpamu;

. J0JIATKOBI MTUTaHHS (DOPMYITIOIOTHCSI BUKITIOYHO BiIMOBIAHO 10 3MicTy [Iporpamu;

. BCTYIHI BHIPOOYBaHHS MPOBOJAATH TUTBKH T'OJIOBA 1 YJICHH €K3aMEeHAIIiHOI KOoMicil,
BH3HAYCHI HAKa30M PEKTOPa;

. IPHUCYTHICTh CTOPOHHIX 0Ci0 (0aThKiB, BUKJIAAauiB, sIKI HE € YJIEHAMHU BiAMOBIIHOT
eK3aMeHalliifHoi KoMicii) Ha BCTYTHOMY BUIpoOyBaHH1 3a00pOHEHa;

. BCTYITHE BUIIPOOYBaHHS MPOBOJAATH HE MEHIIIE JABOX €K3aMEHATOPIB, SKi OILIHIOIOTH

BI/INOB1/Ib BCTYMHHUKA, 3aCBIAYYIOYHM ii CBOIMHM MIJNHUCAMHU B apKylIl YCHOI BIJAIMOBiJL, apKyIIi
pe3yabTaTiB BCTYITHUX BUMPOOYBaHb (€K3aMEHAIIITHOMY JIMCTI) Ta €K3aMEeHaliiH1i B1JOMOCTI;

. apKyIIl YCHOI BIAMOBIAI Ta €K3aMeHAIliHI JIUCTU TOJIOBH €K3aMEHALIMHUX KOMiCii
MOBEPTAIOTh TOJIOBAaM BiIOIPKOBUX KOMICIH TIicisi BCTYIHOTO BHIPOOYBaHHS B JIEHb HOTO
MIPOBEICHHS;

. €K3aMEHaIliifH1 B1JIOMOCTI TOBEPTAIOTHCS 10 MPUKUMAJIBHOT KOMICIT y ISHb TP OBEICHHS
BCTYITHOTO BUIIPOOYBaHHS, IPO 110 3a3HAYAETHCS Y XKy pHAII iX BUAAY1 1 MIATBEPIKY€ETHCS MIATHUCOM
rOJIOBM €K3aMEHAI[IHOT KOMICIT;

. JIOTIYCK BCTYIIHHUKIB JI0 BCTYIHUX BUIPOOYBaHb 3/IHCHIOETHCS 32 YMOBH HasiBHOCTI
apKyla pe3yJbTaTiB BCTYITHUX BUIPOOYBaHb (€K3aMEHAIIIHOTO JINCTA);

. BCTYIHI BUITPOOYBaHHS MPOBOISATHCS 3T1AHO 3 PO3KIAAO0M, CKIIAJJEHUM MPUIMAIBHOIO
kowmiciero P/ITY;

. BCTYITHHKAM, sIKi OEpyTh Y4acTh B YCHHX BCTYITHUX BUIIPOOYBAHHSX, JI03BOJISIETHCS
MaTH P cO01 TUIBKU PYUKY;

. BCTYITHUKU OTPUMYIOTh TUIBKM OJIMH KOMIUJICKT €K3aMCHAIIHMX 3aBJaHb; 3aMiHa
3aB/IaHb HE JI03BOJISETHCS;

. BCTYITHHKA MAalOTh MPaBO 3BEPHYTHCS 10 €K3aMEHATOPiB 3 MPOXaHHSAM IIOJO
YTOYHEHHS YMOB 3aBJIaHb;

. i 9ac BCTYIMHUX BUIPOOYBaHb HE J03BOJSETHCS MOPYIIYBATH THUIILY, CIIIKYBATHCS
3 IHOIMMH BCTYNHUKAMH, KOPHUCTYBATHUCSA CJICKTPOHHUMH, JIPYKOBAHUMH, PYKOIMHUCHUMH
iH(QopMaIHHUMHU JDKEPETaAMH;

. 3amuc BIAMOBIAI HAa €K3aMEHaIliH1 3aBJaHHS 3{IHCHIOETHCS B apKYIIll YCHOT BIAOBIII,
IT1]T IKOFO CTAaBUTHLCS MIANUC BCTYITHHKA, TOJIOBH Ta YIEHIB €K3aMEHAIIHOT KOMICIi;
. BCTYIHMKH, SIKI HE 3 SBUJIMCS Ha BCTYNHE BUIPOOYyBaHHS 0€3 NOBa)XHUX NPUYHUH Y

BH3HAYEHUH pO3KIAJIOM 4Yac, 0 Yy4YacTi y TOJAJIbIIUX BHUIMPOOYBaHHSAX Ta B KOHKYpCi HeE
JIOTYCKAIOThCS; 32 HASBHOCTI MOBAXKHUX MPHYMH, IMIATBEPKEHUX JOKYMEHTAJIbHO, BCTYIHUKH
MOXYTb OyTH JIOMYIICHI 10 MPOIYIICHOTr0 BCTYITHOTO BUIIPOOYBAaHHS 3 JIO3BOJIY BiIMOBIIaILHOTO
CeKpeTapss MpUHMaIbHOI KOMICIi B MeXaxX BCTAaHOBJICHUX TEPMIHIB Ta PO3KIALy BCTYITHHUX
BUNPOOYBaHB;

. NepeCcKIaaHHs BCTYITHUX BUIIPOOYBaHb HE JTO3BOJISETHCS.

. OI[IHIOBAHHS BiJMOBI/II BCTYITHUKIB Ha BCTYITHOMY €K3aMEHI 3IHCHIOETCS YJICHAMHM
MpEeAMETHOT KOMICii, MpU3HAYEHOT 3T1THO 3 HAKA30M PEKTOPa, 3a IKaJIO OIiHOK Bix 1 10 200 Oaris.
[TincraBoro st popMyBaHHS OIIHKK € TPAaBWIBHICTH, JIOT1YHICTh, TJIMOWHA BIAMOBiMNI, YMIiHHS
aHaJi3yBaTH MpoOJEeMHU, SIKI CTOCYIOTBCS 3MICTY BIiJIOBiMi, BUPOOJATH CAMOCTIMHI OIIIHKH Ta
PINICHHS 00 PO3B'I3aHHS TAKUX MTPOOIIEM.

° UYac, BigBeneHuii Ha MpoBeACHHs criBOeciau 31 Becrynmaukamu — 0,25 roa. Ha 0HOTO
BCTYMHHKA (KUIBKICTh WICHIB KOMICii Ha TOTIK (TpyIMy) BCTYIHUKIB HE OUIBIIE TPHOX 0OCi0).



3MICT BCTYIIHOI'O BUITPOBYBAHHSI.
3araabHa Qizuka

MexaHniyauii pyx Ta Woro Buau. OCHOBHA 3ajlaya MEXaHIKM Ta CIIOCOOM 11 pO3B’sA3aHHS B
kiHemaTtuili. Pi3uvyHe TUI0 W MarepiaabHa Touka. Cucrema Bimmiky. (CrnocoOu BHUMIpIHOBaHHS
JIOBXKUHU 1 yacy.) BigHOCHICTh MexaHI4HOTO pyXxy. TpaekTopis pyxy. PIBHOMIpHHI IPsSMOJTIHIHHUHA
pyx. llnax 1 nepemimenHs. [lIBuakicte pyxy. PIBHAHHS piIBHOMIPHOTO NPSIMOJIIHIHHOTO PyXy. 3aKOH
Jo/laBaHHs mBUAKOCTEN. ['padiky 3a1eXHOCTI KIHEMAaTUYHUX BEJIMYUH Bij 4acy JUisi piIBHOMIPHOTO
MPSMOJTIHIHHOTO PYXY.

HepiBaomipuuii pyx. CepeiHsa Ta MUTTEBA MBHJIKICTh. PiBHONIpHCKOpeHwuii pyx. [IprckopeHHs.
PiBHsHHA piBHONpHCKOpeHOro pyxy. IlIBuakicte 1 mnpoiiaeHwWid UUIAX Tia Wi dac
PIBHOIIPUCKOPEHOTO MPSIMOITIHIHHOTO pyXy. ['padiku 3amexHOCTI KIHEeMaTHYHHUX BEJIMYMH Bij 4acy
JUTSL pIBHOIIPUCKOPEHOTO MPSIMOTIHIMHOTO PyXy.

Binpne maninus Tin. [IpuckopeHHs BUIBHOrO MajiHHA. PiBHSHHS pyXy MiJ 4Yac BiJIBHOTO
nafiHHs TUl. PiBHOMIpHMIA pyx MaTepianbHOI Touku 1o kouy. Ilepion i oGeproBa yactoTta. KyToBa
HIBUJKICTb. 3B'130K JIIHIMHMUX 1 KyTOBUX BEJIWYHH, 1110 XapaKTEPU3YIOTh PyX MaTeplaabHOI TOUKH 110
KoJy. JIOLIeHTpOBE MPUCKOPEHHS.

Mexaniuna B3aemonis Tul. Cuna. Buau cun y mexaniui. BumiproBanus cwi. JlonaBaHHS CHIL.
3akonu nuHamiku. [lepumii 3akon HerotoHa. [HepiianbHi cucteMu Biwiky. [HepIlis Ta iHEpTHICTb.
Maca Tta immynbsc Tina. Jpyruit 3akoH Herotona. Tpetiii 3akon HeroToHa. Mexi 3acToCcyBaHHS
3akoHiB HproTOHA.

I'paBiTamiiina B3aemois. 3aKOH BCECBITHROTO TsOKIHHS. ['paBiTamiiina ctana. Cuna TSKIHHSL.
Bara it HeBaromicTb. PyX Tina, KUHYTOrO BEpTUKAJIbHO Bropy. PyX Tina, KWHYTOTO TOPU30HTAIBHO.
Pyx Tina, KHHYTOTO i KyTOM 70 TOPU3OHTY.

[tyuni cymytHuku 3emi. [lepmia kocMmidyHa MBHAKICTh. PO3BUTOK KOCMOHABTUKH. BHeEcOk
yYKpaiHChKUH yueHuX y po3BuTok kocmoHaBTuku (FO. Konapatiok, C. KoponbsoB 1a iH.).

Hedopmaris tin. Cuna npysxHocti. Mexaniyna Hanpyra. 3akon ['yka. Moayns FOnra. Cunu
tepTs. KoeditienT Tepts koB3anHs. Pyx Tina mij miero Kiabkox cui. PiBHOBara Ti1. Buau piBHOBaru
TUI. YMOBa piBHOBAru Tijia, 0 Mae Bich 00epTaHHs. MomeHT cuinu. LleHTp TsokiHHs. IMmynbe Tuna.
3akoH 30epekeHHs IMITyJibey. PeakTuBHUMN pyX.

MexaniuHna po6oTa Ta mOTyX HicTb. MexaHiuyHa eHepris. KiHeTH4Ha 1 moTeHIlialbHa eHeprisl.
B3aeMHI nepeTBOpeHHS MOTEHIIAbHOI 1 KIHETUYHOI €Heprii B MexaHIuHuX mnpouecax. IToBHa
MeXaHIuHa eHepris. 3aKoH 30epexeHHs eHeprii. AOCOIIOTHO MPYKHUHN yIap JBOX TiII.

KonuBanbauii pyx. YMOBHM BUHHUKHEHHS KOJMBaHb. BinbHi konuBanHs. ["apMoHiuHI
KOJIMBaHHS. AMIUTITY/Ia, IEpioJl 1 YyacToTa KOJIMBaHb. PIBHAHHSA rapMOHIYHUX KoJuBaHb. da3a
KOJIMBaHb.

Matrematuunuii MagtHuk. Ilepioq KonuBaHb MaTEMaTUYHOTO MasiTHUKA. [IpyKuHHUN
MasTHUK Ta [1epioJ Horo koauBaHb. [lepeTBOpeHHs eHeprii mij 4yac KOJMBaHb MaTEMaTUUHOTO i
NpPY>XKHHHOTO MasiTHUKIB.

Bumymieni konuBanHs. Pesonanc. EHeprist konuBaabHOTO pyXy. (ABTOKOJIHBAHHS.)

[TommpeHHss MeXaHIYHUX KOJNHMBaHb y NpPYXHOMY cepenoBuili. [lomepeuHi Ta MO370BXKHI
xBuii. JloBxkuaa xBuii. IIIBunkicTe mommpeHHs XBuib. [IpuHnmn BigHOCHOCTI A.EliHIITElHA.
OcHoBHI mojoxeHHs cneuianbHoi Teopii BigHOocHOCTI (CTB). IBuakicTh cBiTIa y BakyyMi.
BinHOCHICTE OTHOYACHOCTI MOI1M. BiTHOCHICTD TOBXKWHU 1 4acy.

PenstuBicTchbkuil 3aKOH noAaBaHHS WBUAKOCcTeH. B3aemo3B'si30k macu Ta eHeprii. OCHOBHI
MOJIOXKEHHS MOJIEKYJIIPHO-KIHETUYHOI Teopii Oy 10BM peUOBHHHM Ta 11 JOCIiIHI OOrpyHTYBaHHs. Maca
Ta po3MipH atomiB 1 Moseky. KinbkicTs peuoBuHu. MonsipHa maca. Ctana ABorapo.

BumiproBanHs mBuaKocTi pyxy Monekyn. (Jocaig O.lTepHa.)

[TosicHenHs Oy10BM TBEpAUX TUI, PIIUH 1 ra3iB Ha OCHOBI ATOMHO-MOJIEKYJIIPHOTO BYCHHS ITPO
OyZ0BY PEUOBHHH.

Mogens ineanbHoro rasy. I'a3oBi 3akoHu. Tuck rasy. OCHOBHE pPIBHSHHS MOJIEKYJSpHO-
KiHETHYHOI Teopii ieaqbHOro rasy.

PiBHsiHHS craHy igeanmpHoro ra3y. PiBHsaHHS MenneneeBa-Knaneiipona. [3ompouecn.
(3pimKeHHs rasis, iX OTpUMaHHS 1 BUKOPUCTaHHS. )

[TapoyTBOpeHHs i kKoHaeHcallis. Hacuduena it HeHacuueHa nmapa. Kuminas. Boyioricts moBiTpsi.
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Touka pocu. Metoay BUMIpIOBaHHS BOJIOIOCTI HOBITPS.

BnactusocTi pinus. IloBepxHeBuil Hatar piguHu. 3MouyBaHHs. KaninaspHi sBuina.

Bynosa i BnactuBocTi TBepaux Tia. Kpucraniyni i amopdHi Tima. AHI30TpOITS KpUCTAIB.
(YTBOpeHHs KpucTtamiB y mpupofi.) Pinki kpuctanu Ta iXHI BIACTUBOCTI. 3aCTOCYBaHHS PIAKHX
KpuctaiiB y TexHimi. [Tomimepu: iX BmactuBocTi i 3acrocyBanns. (Hanomarepianmu.)

Temnosi siBuma. CTaTUCTUYHUHN 1 TEPMOAMHAMIYHUHN MIXO0U 10 TIOSICHEHHSI TETUIOBUX SIBUIIL.
TepmoaunamiuHa piBHOBara. Temnepartypa. (Criocoou BUMIpIOBaHHS TEMIIEpATypH.)

BuyTpimHs eHepris Ti1. J[Ba cmocoOu 3MiHM BHYTPINIHBOI eHeprii Tia. PoboTa i KiIbKICTh
Teriotd. PoGoTa TepMoanHaMiuyHOTO Tporiecy. TermmoemHicTh. [leprmii 3akKoH TEpPMOIUHAMIKH.
AniabaTHul Tiporiec.

TennoBi Mammuu. IlpuHnun nii TemIoBHUX ABUTYHIB. (/[BUryH BHYTpIIIHBOTO 3TOpSHHS.
Huzenp.) HeoO0pOTHICTH TEMIOBUX MPOIECiB. XOJI0IUIbHA MaIIHHA.

Enextpuune nose. Hanpyskenicte enekrpuyHoro nodisi. CHIIOBI JIiHIT €JIEKTPHYHOTO TIOJIS.
HaxmanaHHst eeKTpUYHUX N0JiB. EleKTpryHe 1mojie TOYKOBUX 3apsiliB.

PeyoBuna B enexkrpuuHoMmy moui. [IpoBIZHMKM B eleKTpUYHOMY Imousi. JliedexTpuku B
esqekTpuuHoMy nouii. [lomsipusanist aienekrpukis. [lienexkTpuyHa NPOHUKHICTh pedoBUHHU. (Brus
€JIEKTPUYHOIO MOJIsl Ha )KUB1 OPraHi3MH. )

Po6ota mig yac nmepemiiieHHs 3apsiay B OJHOPITHOMY €JIEKTPOCTaTHUHOMY 1oJi. [loTeHmian
EJIEKTPUYHOTO MOJIA.

PizHus noteHianis. 3B’ 130K HAMPYKEHOCTI €AEKTPUIHOTO TOJIS 3 PI3HHUIICIO TTOTCHIIAIIB.

EnextpoeMHicTh. EneKTpoeMHICTh MIIOCKOT0 KOHAEHCaTOpa. Buau konneHcaropis. 3’ €HaHHS
KoHAeHcaTopiB. EHepris enexTpuyHoro nosus. BukoprucraHHs KOHIEHCATOPIB y TEXHILI.

Enexrpuunuii ctpym. Enexktpuune kono. [lxepena 1 crmoxuBadi €JIEKTPUYHOIO CTPyMY.
Enexrpopymriiina cuna. 3akoH OMa Ui MOBHOTO Koja. ENeKTpuYHiI Kojia 3 TOCHiZOBHHUM 1
napajelbHUM 3’ €JHAHHSAM MPOBiTHUKIB. PoO0OTa Ta MOTYXHICTh enekTpudHoro crpymy. (Termnosa
Iist cTpyMy.) Mipu Ta 3aco0u O€3IeKH mijg yac poOOTH 3 ICKTPUYHUMH MPHUCTPOSIMHU.

Enexktpuunuii cTpyM Yy pi3HUX cepefoBHIIaXx (MeTalax, piAMHAX, rasax) Ta WOro
BUKOPHCTaHHS.

[Ina3ma Ta ii BnactuBocTi. (IIpakTuuHe 3acToCcyBaHHS MJ1a3MHU)

EnextponpoBifHICTh HaAMIBOPOBIIHKMKIB Ta ii BuaW. BiacHa 1 JOMIIMIKOBa IPOBIIHOCTI
HaIiBIPOBIIHUKIB.

EnextponHo-aipkoBHid mepexif: HOTo BIACTUBOCTI 1 3acTocyBaHHs. HamiBnpoBiTHUKOBHI
nioa. HamiBnpoBiAHUKOBI MPUIAIM Ta X 3aCTOCYBaHHS.

CtpyM y BakyyMi Ta ioro 3actocyBanHs. ElleKTpoHHI ITydkH Ta iX BiacTUBOCTI. EnekTpoHHO-
IpoOMEeHeBa TpyOKa.

Enextpuyna 1 marhitTHa B3aemonii. B3aemonis npoBiIHUKIB 31 cTpyMOM. MarHiTHe moiie
cTpyMy. JIiHii MarHiTHOro moJis MPsIMOTO 1 KOJIOBOTO CTpyMiB. IHAyKIis MarHiTHoro nois. Ilotik
MarHiTHOT 1HAYKIII.

Jliss Mar’iTHOTO TOJIsI Ha MPOBIAHKMK 31 cTpymoM. Cuia Ammepa. Jlis MarHiTHOTO ToJis Ha
pyxomi 3apsmpkeni yactuHku. Cuna Jlopenuna. MoMeHT cui, 1o i€ Ha MPSAMOKYTHY paMKy 3i
CTpyMOM y MarHitTHoMy nodi. [IpuHiun aii enexTpoaBUryHa.

MarsitHi BiacTUBOCTI peyoBUHH. [lia-, mapa- 1 ¢pepoMarHeTuku. 3aCTOCyBaHHS MarHiTHUX
MmatepianiB. (MaraiTHuii 3anuc iHdpopMmauii. BIiuB MarHiTHOro moJjs Ha KUB1 OPraHi3MHu.)

EnexrpomarnitHa innykuis. Jocninun M.®apaznes. Hanpsim iHayKuiiHOTO CcTpymy. 3aKoH
enextpomarHitHoi iHaykiii. Camoinaykiis. EPC camoinaykuii. [HaykTuBHICTh. EHEpris MarHiTHOro
MOJISI KOTYIIKH 31 CTPYMOM.

OOepraHHsi TPSMOKYTHOI pamMKd B OJHOPITHOMY MArHITHOMY TIONi. 3MiHHHHA CTpPYyM.
OpepaHHS 3MIHHOTO cTpyMy. ['eHepaTop 3MiHHOrO CTpyMy. [litoui 3HaueHHs HaNpyrd 1 CHUIU
ctpymy. Tpanchopmatop. BupoOummTBO, TIepegadya Ta BHUKOPHCTAHHS EHEPTil €JIEKTPUUHOTO
CTpyMy.

B3aeM03B’s130K €EKTPUYHOrO 1 MarHiTHOTO MOJIB K NPOSIB €IUHOTO EIEKTPOMArHiTHOTO
OJISI.

KonuBaneuuii KOHTYp. BUHUKHEHHS €IEKTPOMArHiTHUX KOJIMBAaHb y KOJIMBAIBHOMY KOHTYPI.
["apMOHIYHI €JIeKTPOMAarHiTHI KOJUBaHHS. PIBHSAHHS €JI€KTPOMArHiTHUX TapMOHIYHUX KOJIUBAHb.
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YacroTa BIacHUX KOJIMBaHb KOHTYpY. [lepeTBopeHHs eHeprii B KOJUBaIbHOMY KOHTYpl. BumyieHi
KonuBaHH:A. Pe3oHaHC. ABTOKOJIMBaHHS.

YTBOpeHHsT 1 momMpeHHs enekrpomarHitTHux xBwib. Jocmigu I'.I'epma. IIBuakicts
MOIIMPEHHS, JOBXWHA 1 YacToTa eJeKTpoMarHiTHOi XBwii. Illkama eneKTpOMarHiTHUX XBHJIb.
BracTuBOCTI €IEKTpOMArHiTHUX XBHWJIb PI3HUX Jiala30HIB 4acToT. EjleKkTpomarHiTHi XBWII B
npupoai 1 texHiui. IIpunnun nii pagiorenedoHHOro 3B’s3Ky. PamioMoBieHHs 1 TeneOayeHHS.
Pagionoxanis. CtiibHUKOBHH 3B’ s130K. CyIyTHUKOBE Tele0aueHHs.

Po3BuTOK ysiBIIEeHB Npo mpupoAay cBiTia. [lomupenHs cBitia B pi3Hux cepenoBuniax. xepena
1 mpuiimMaui cBitina. [lornuHaHHS 1 po3ciroBaHHS cBiTia. BinouBanus citna. (I[nocke i chepuyune
n3epkana. Onep)kaHHs 300pakeHb 3a JIONOMOTOK0 J3epKall. 3aCTOCYBaHHS I3epKai.) 3aJIOMIICHH s
cBiTNa. 3aKOHHM 3aoMiIeHHs cBiTiIa. [lokasHuk 3anomienns. [loBue BinOuBanus cBitia. (Bonokonna
ontuka.) Jlin3u. [ToOynoBa 300pakeHb, ojaepkaHuX 3a gomomororo iiH3. Kyt 30py. OnTuuni
MpHUJIaIH Ta X 3aCTOCYBaHHS.

CBiTIIO sIK eneKTpoMarHiTHa XBuiisl. KorepeHTHICTh CBITIIOBHX XBWJIb. [HTepdepeHIist cBiTia.
InTepdepenuiiii KapTUHU B TOHKUX MJIaCTHHKaX 1 mutiBkax. (Ilonsrrs npo ronorpadiro.)

Hudpaxuis citna. [Ipunnun I'olirenca-®penens. Judpakiuiiidi KapTUHA BiA LIUIHHHY,
TOHKOI HUTKU. [{udpakuiiiHa rpaTka.

Hucnepcis citia. [IpoxomkeHHs cBITIA Kpi3b Tpu3My. HenepepBHuUil ciekTp cBiTIIA.
CnekTpockor.

IMonspusauis citia. [Ipuponane i noaspusoBane cBimio. (OaeprkaHHs MOJISIPU30BAHOTO
CBITJA.)

KBanToBi BnactuBocTi cBiTia. ['inote3za M.Ilnanka. Citinosi kBanTtu. Crana [lnanka. Enepris
Ta iMITyJbCc GoToHa. TUCK CBITIA.

®oroedext. Hocmimm O.I'. CroneroBa. 3akoHW 30BHIMHBOTO QoToedexTy. PiBHAHHSA
doroedexTy. 3acTocyBaHHS POTOCPEKTY.

Jlrominecueniis. (PoToxiMiuHa Jis CBITIA.)

KBanToBi reHeparopu Ta ix 3acrocyBaHHs. [IpuHIuM Aif KBAHTOBUX T'€HEPATOPIB.

KopnyckynspHO-XBUIBOBHI Tyasli3M CBITIIA.

Icropist BuBYeHHs aToMma. SnepHa monens aroma. KBantosi moctynatu M.bopa. (Jocninu
J.®panka i [.I'epua.) EHepreTnyHi ctaHu aToMa.

BunpomiHioBaHHS Ta NOINIMHAHHA CBITJIa aTOMaMU. ATOMHI 1 MOJIEKYJISIpHI CIEKTpH.
PeHTreHiBcbke BUIPOMIHIOBAHHSA. (3aCTOCYBaHHS PEHTIEHIBCHKOTO BMIIPOMIHIOBAHHS B Haylll,
TEXHilll, MEAUIIMHI, Ha BUpOOHUITBI.) CreKTpaabHU aHali3 Ta 1oro 3acTOCyBaHHS.

Metoau peectpallii i0HI3yI0UOTO BUITPOMIHIOBAHHS.

Atomue smpo. [IpoToHHO-HEHTpOHHA MOAENb aTOMHOTrO sjapa. Hykmonu. [3otonu. fnepHi
CHJIM Ta iX 0cOOIMBOCTI. Posib €1€KTpUUHUX 1 AAEPHUX CHIT y 3a0€3MeueHH1 CTIHKOCTI sSaep.

®Di3u4H1 OCHOBH s1/IepHOi eHepreTuku. Exepris 3B'a3ky aromHoro sapa. Jledexr mac. Criocobu
BUBUIbHEHHS AJI€PHOI €HEprii: CUHTE3 JETrKUX 1 MOAUI BaXKKUX anep. AnepHi peakuii. Jlanorosa
peaxiiis moaLTy siAep ypaHy. SlaepHuil peakTop. SlnepHa eHepreTUka Ta €K0JIOTis.

PanmioaktuBHicTh. IlpupogHa 1 ImTy4yHa paaioaKTHBHICT. Buaw  paaioakTUBHOTO
BUNpPOMiHIOBaHHA. [lepiox HamiBpo3magy. 3akoH pajioakKTUBHOTO posmany. OTpuMaHHS 1
3aCTOCYBAHHSI PaJlOHYKIIIJIIB.

(Hdo3umerpis. J{o3u BUIPOMIHIOBaHHS. 3aXUCT BiJ] 10HI3yIOUOI'0 BUIIPOMIHIOBaHHSI.)

EneMenTapHi yacTUHKU. 3arajibHa XapaKTepUCTHKa elleMeHTapHuX yacTuHOK. (Kiacudikamis
eJeMeHTapHUX YacTHHOK.) KBapku. KocMiuHe BUIIPOMiHIOBAHHS.

Teoperuuna ¢pizuka

[Ipeamer Ta METOT TEOPETHUYHOT (Pi3UKH.

Kiacnuna MexaHika sk po3ail Kypcy TeopeTHdHoi (i3uku. Mexi 3aCTOCyBaHHS KJIaCHYHOT
(HexBaHTOBOT) MeXxaHikH. OTJIf] OCHOBHUX MOHSATH KJIACUYHOT MEXaHIKH.

JlocnimpKeHHs piBHSAHB PyXYy 1 3aKOHIB 30epeKeHHSI.

JuHaMika cucteMu yacTUHOK. Tunu cuit. 3akoHu 30epekeHHs. 3a1a4a IBOX TUJI: 3Be/IeHa Maca,
pyX y LeHTpaibHOMY 101, 3a1a4a Keruiepa, nepepis poscisuns, popmyna Pesepdopaa, maboparopna
cUcTeMa BiIIKy i cucTeMa BiUTIKY IIeHTpa Mac. MexaHiuHa nofioHicTs. Teopema Bipiasna.

Pyx npu HassBHOCTI B si3eH.



Tunu B's3eil. Bipryanbni nepemimenHsa. [lpunnun J['AnambGepa. PiBusiHHsA Jlarpanxa
HEPILOTO POoAay.

[TpuHIMI HAWMEHIIOT ii.

VY3aranbHeHI KOOpDJIWHATH Ta IIBHJIKOCTI, CTaH CHCTeMH, KOHQDIrypamiiiHui MpocTip.
InTerpanbHe dhopmyroBaHHs 3akoHIB (izuku. OCHOBHA 3aj1aua BapialiiHOro uynciaeHHs. [IpuHmmm
["aminpTOHa, piBHAHHSA Jlarpanka apyroro pony. YzaranbHeHMM immynbc. BiactuBocti (yHKIIi
Jlarpanxa, acUMNTOTUYHA aAUTUBHICTh. [IpuHIMT BiAHOCHOCTI ["anines, po3ummpena (HeoOAHOP1AHA)
rpymna neperBopens ['anines. @yukiis Jlarpanka gyacTku Ta cucreMu yactok. @yHkuis Jlarpanxka y
30BHIIIHHOMY TIOJNI. Y3arainbHEHa eHepris. Y3araldbHEHHWH MOTEHINal, TUCUNATHBHA (QYHKIiS.
PiBusHHs Jlarpanka Juist HEKOHCEPBATUBHUX CHCTEM.

Teopema Hbotep 1 3akoHU 30€peKEeHHS.

Junamiuni 3MiHHI. [HTerpanu pyxy i 3akonu 30epexenHs. Cumetpii. Teopema E. Heotep (E.
Noether). 3akonu 306epexeHHs K HacIiaku Teopemu Hrotep.

Beryn o Teopii konuBaHb.

OpnoBumipHuii  pyx. Ocumunarop  noOnu3y  NHOJOXKEHHS  piBHOBaru. Pyx vy
MIBUIKOOCIMIIOI0UOMY TT0JI1. 3racaiodl KoJuBaHHs. BuMyIeH1 konuBanH 1. Maii KOJIUBaHHS CUCTEM
3 OaraTbMa CTYIIEHSMHU BUIBHOCTI, BJacH1 4aCTOTH, HOPMaJlbHI KOJUBaHHsA. [IOHATTS mpo HeiHINHI
Ta MapaMeTpUyHi KOJIUBaHHS.

JluHaMika TBEpAOTO Tija.

Monens TBepmoro Ttina. KoopawHatd, MBUAKOCTI 1 MPUCKOPEHHS TOYOK TBEPAOTO Tija.
Matpunst moBopoty. KyTtu Eitnepa. Tenzop i1 BeKTOp KyTOBOi MIBHIAKOCTI. J{MHaMiuHI 3MiHHI
TtBepaoro tuia. Tensop iHepuii. Kinetnuna enepris. Cucrema piBHSIHb pyXy TBEPAOIO TiJIa BIIHOCHO
HEpYXOMOro ta pyxomoro 0asuciB. PiBHsuHs Eiinepa. J{3uru. PiBusHuHs Jlarpanxka TBepaoro Tija.
VY3aranbHEeHI CHJIM, y3arajllbHEeHI IMIYIIbCH, y3arajdbHEHa €Hepris TBepaoro Tina. Omuc pyxy
TBEPJIOTO TiJIa B CUCTEMI BIIUTIKY, IO 00EPTAETHCS BIIHOCHO 1HEPIiabHO1 CHCTEMH BITIKY.

OCHOBH MEXaHIKH CYLUJILHOTO CEPEOBHIIIA.

OCHOBHI TOHSTTS MEXaHIKM CYLIUJIBHOTO CepeAoBHIIa. TeH30p MBUAKOCTI JedopMalliil.
PiBHAHHA HemepepBHOCTI. TeH30p MeXaHIYHUX HaINpy>KEHb 1 3aKOHM 30epeKeHHs IMITyJIbca Ta
MOMEHTa iMIynbca. PiBHSHHS s eHeprii. Bekrop YmoBa. PiBHSHS pyxXy i11eanpHOI piIuHH.
CramionapHa teuist 1 iHterpan bepuymmi. Teopema TomcoHa mpo 30epeKeHHS UHPKYIALIi
mBuAKocTi. [lorenmianbHa Teuis. Hectucnupa piguna. 3ByKOBI XBUJI1 B piAMHAX Ta ra3ax. PiBHsAHHA
Hap’e-Crokca. JlamiHapHa 1 TypOyJieHTHa Tedil B’ A3KO01 p1IUHU.

PiBasiHHS ["aminbTOHA.

[TepetBopenns Jlexxannpa. @ynkiis ['aminerona. PiBHsuusa ["aminsTona. OyHKIis [[aminbeToHa
sk eHepris cuctemu. [lpukmanu. dazosuit mpoctip. PaszoBi Tpaekropii. Teopema JliyBimis.
Bapiamiitnuit npuHImn ais piBHAHb ['amiibTOHA.

Kanoniunuii popmainizm.

Hyxxku Ilyaccona, ix BnactusocTi. Teopema Ilyaccona. 3B 5130k nyxok Ilyaccona 3 3akoHaMu
30epexenns. Kanoniuni nepetBopenns (KII). ITpuknaau. BmactuBocti KII. KIT mis ocuumnstopa.
3arasibHMIA TiAXig A0 Teopii KaHOHIYHUX TepeTBopeHb. Meton [aminbToHa-Sko06i. Ilpukinaau
3actocyBaHHS. 3MiHHI “Hisg-kyT”. [Ipuknaau. Aniadbatnyni iHBapiaHTH. ONTUKO-MEXaHIYHa aHAIOTIs.

PenstuBicTchbka KiHEMaTHKa.

®izuka 1 reomeTpis. [IceBaoeBKIIiIOBA CTPYKTYpa MpocTopy-uacy. [nrepBan. CBITOBUIl KOHYC
nonii. [leperBopenns JlopeHua sk HaC/I110K 1HBapiaHTHOCTI IHTEpBaIy, 1X (pi3UUHA Ta FEOMETPUYHA
inTepnperamnis. Hacuigku nepetBopeHs Jlopenma. IIpuHIMI BIiTHOCHOCTI SIK BiIOOpaKCHHS
MICEBIOCBKIIIIOBOI T'eOoMeTpii mpocTopy-dacy. 4-BeKTopu: 4—pajiyc-BeKTop, 4—IMBUAKICTh, 4—
PUCKOPEHHS, NEPETBOPEHHS 4—BEKTOPIB.

PensTuBicTchbka TuHAMIKA.

Jis nns BUTbHO1 4acTKU. PensTUBICTCHKI IMITYJIBC 1 €Hepris. 4—iMiynbe. PiBHsSHHS ['aMinbTOHA-
SIxo0i BinpHOI yacTKH. B3aemonis B Teopii BigHOcHOCTI. dyHKUis Jlarpanika sIK YOTUPUBUMIPHUMA
ckaysip. 4—cuna Ta ii nepeTBopeHHs. 3B'130K 4—cuinu i 4—immynbca. PiBHsHHS MinkoBcbkoro. Jlis i
¢ynkuis Jlarpamxka 3apsga B 3aJaHOMY eJIEKTPOMArHiTHOMy Toxi, 4-TIOTEHIial, pPIiBHSIHHS
['aminberona-Sko6i. IuBapiaHTHICTH (a3u eNeKTPOMAarHiTHOI XBWJi, 4—XBWIBOBHHA BEKTOD,
MEPETBOPEHHSI YaCTOTH 1 3—XBHJILOBOTO BEKTOPA.
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ExcnepumeHTanbHl OCHOBM 1 MaremMaTHuHE (OpMYyJIIOBaHHS (YHIAMEHTAJIbHUX 3aKOHIB
KJIACUYHOI eJIeKTPOIUHAMIKH.

3akon Kynona. [lpunnun cynepno3uii. Ctpym. [naykumist marnitHoro nonis. Cuna, 1o i€ Ha
CTpyM B MarHiTHOMY noJii. 3akoH bio — CaBapa. 3akon Amriepa 3aKOH eIeKTPOMAarHiTHOI IHYKIIi1.
Enexrpopymriiina cuna. PIBHSHHS KJIaCHYHOI €IEKTPOIMHAMIKY Y BakyyMi. CHCTEMU OJTUHUILb.

MikpocKOMiyHI Ta MaKpOCKOMNIYHI PiBHSAHHSA esekTpoauHamiku. [lomsipusanis cepenoBuiia,
3B’s3aH1 Ta BUIbHI 3apsiau. Enxextpuuna inaykuis. HamaraiuyBaHHs cepeoBUIIa, MOISpU3AIITHIHA
CTPYM Ta CTpyM HamarHidyBaHHs. Hanpy>keHicTb MarHiTHOTO 1oJisl. PIBHSHHS HenepepBHOCTI. 3aKOH
30epekeHHs enekTpuynoro 3apsay. Cuna Jlopenia. 3akoH 30epekeHHs eHeprii. O6'eMHa TycTHHA
eHeprii emekrpoMar”iTHoro mons. Bekrop IloiiHTiHra. 3akoH 30epeXKeHHS IMITYJbCY.
MakcBeniBCbKHI TEH30DP HATATY. 3aKOH 30€peKeHHSI MOMEHTY IMITYJIbCY.

Enextpocratuka. Ckansipauii moteHIian. HampyskeHicts enexrpuaroro moist. Teopema ["ayca.
PiBustaus Jlarumaca i piBasHHS [lyaccona. Metoau po3B’si3yBaHHS 3a/1a4 €JIEKTPOCTaTUKH. Po3kiaz
CKaJSIPHOTO MOTEHIIATy 10 MYJIbTUIIONAX. Enekrpuunuii aumons. KBanpynons. Enepris qumosns y
30BHIIIHBOMY MOJ1. Junonb-nunosibHa B3aemonid. EHepris cucteMu 3apsPKeHHUX NPOBIIHMKIB.
€MHICTb.

Maruiroctatuka. BekTop MaritHoi iHaykuii. BextopHuii norenmian. Po3kian BeKTOpHOTO
HOTEHIially Mo MyJbTUnONsAX. CKalgpHUM MarHiTHUN moTteHuian. EHepris Mar”iTHOro mois Jyis
MarHiTocTaTMuyHux sBuil. KoedirieHTn B3aeMHOI Ta camo iHAyKIii. MarHiTHul numnois. Exepris
MarHiTHOTO JUIIONSI Y 30BHINIHBOMY MAarHiTHOMY IOJi. Mar"iTHa AMIIOJb-AUIOJbHA B3a€EMO/IIA.
B3aemonis cuctemMu CTpyMiB 13 30BHIIIHIM MarHiTHUM noJjieM. I'ipoMarHiTHe BifiHOIIEeHH. Teopema
Jlapmopa.

BurpoMiHIOBaHHS Ta MOMIMPEHHS JIEKTPOMATrHITHUX XBUJIb.

KaniOpyBanbHa iHBapiaHTHICTH piBHsAHb MakcBena. KaniopyBanus Jlopenna. Kynona i
["aminbpTOHA. 3ami3HIOBAIBHI Ta BUNIEPEHKAIOY] TOTCHITIAIIH.

Crnektpanbauii po3kiaa. CrnekTpaJbHUNA Ta KYTOBUH PpO3MOALT eHeprii BUIPOMIHIOBAHHS.
[Tnocka MoHOXpOMaTHUHA XBWIA. 3aKkoH aucrepcii. [lonspu3altis, IHTEHCUBHICTb €JIEKTPOMArHiTHOI
XBUJI1. 3B'SI30K MK €HEpTi€lo il IMITYJIbCOM IJIOCKOT €IeKTPOMarHiTHO1 XBuii. EnekrpomaruitHe nose
K CYKyIHICTb FapMOHIHHUX ocuuiaTopi. Bupas eHeprii, iMImysbcy Ta BEKTOPHOTO MOTEHIIANy
Yyepe3 KOOPAUHATH Ta IMITYJIBCH OCHUISATOPIB €JIEKTPOMArHITHOTO OIS

EnextpomarnitHe moje Ha BeNMKIM BiactaHi Bin Jxepena. KyroBuil Ta cheKkTpanbHHMM
pPO3MOJLT €IEeKTPOMArHiTHOIO BUIIPOMIHIOBaHHS 3aJaHUM CcTpyMoM. EnexktpuuHe nunonbHe I
KBa/IpyNOJIbHE MarHiTHE AUNOJIbHE BUNIPOMiHIOBaHHA. EnlekTpomaruiTHe nose B OIMKHIN Ta AabHIN
30Hax. EnexkTpoMaruiTHe mose 3apsiny, SKuii pyxaerbes npuckopero. [lorennianu Jlienapa-Bixepra.
Enepris, BUNIPOMiHIOBaHA YaCTHHKOIO, 1110 PYXA€ThCS IPUCKOPEHO.

Po3cisiHHs enekTpomarHiTHuX xBwWib. EQexTuBHuUil nepepis poscisHus. @opmyna TomncoHa.
Peakist BunipomintoBanHs. Pagianiiina mupuHa CieKTpaibHUX JHIH.

Hudpakiis enekrpomarHitHux XxBwib. @opmyna I'pina. Judpaxiis niHIMHO MOISpHU30BaHOT
XBUJII HA KPYTJIOMY OTBOPI.

OcHoOBH criernianbHOI Teopii BITHOCHOCTI.

ExcniepuMeHTaIbHI OCHOBH CIIEIialIbHOT Teopii BiqHOCHOCTI. AbGepariis 3ipok, pociin dizo.
[TeperBopennst Jlopenna. Hacainku 3 neperBopens Jlopenna. [IpaBmiio nonaBaHHS HMIBUIKOCTEH.
YoTupuBUMIpHUN BEKTOp Ta WOro MEPEeTBOPEHHS NpU MEePeXoJl Bl OJHIET MO IHUIOI 1HEPUIHHOT
cuctemu Biiky. [IpocropoBo-uacoBuil inTepBan KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOPAMHATH.
CkansapHuii 100OyTOK 4YOTHPUBEKTOPIB, WOro iHBapiaHTHICTh BIAHOCHO mepeTBOpeHb JlopeHia.
YoTHpUBEKTOp TYCTHHHU CTpyMy. PiBHAHHA HemepepBHOCTI. UOTHPHUBEKTOpP MOTEHIIIaNy, PIBHSIHHS
st wHeoro. KamiOpyBanus Jlopenma TeH30p eneKTpOMarHiTHOro moins. PemsituBicTchbka
KOBapiaHTHICTh piBHAHb MakcBenna. [leperBopenns Jlopenna ang momiB. [HBapiaHTH TeH30pa
enekTpomarsitHoro noss. Egexr Jlonmnepa. KoBapianTHicTs Bupa3sy uis cuinu Jlopenua

PenstuBicTchka MexaHika. PIBHSHHS pyXy B creniaibHii Teopii BiqHOCHOCTI. YOTHPUBEKTOP
MIBUJKOCTI, IMITyJbCy, cuid. Enepris wactuHku Posmag uyactunOk. PensituBicTchka (QyHKINIS
Jlarpanka ta 'aminbrona. [IpuHumn HaliMeHIIOT Ai1 1711 €JI€KTPOMArHiTHOTO MoJjst. [HTerpan Ail ams
CUCTEMH, SIKa CKJIAJA€THCS 3 YACTUHOK 1 110J1s1. T€H30p €Heprii IMITYJIbCY €JIEKTPOMArHiTHOTO MOJIST™.
3akoH 30epeKeHHS CHEPTii Ta IMITyJIbCY.
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EnexrtpoanHaMika CyliIbHOIO CEpeIOBUILA

Hienextpuku. Bexkrop nonsgpuzauii. Bexrop enextpuyHoi iHaykuii. TeH30p MoIspU30BHOCTI.
Marnetuku. Bektop HamaruideHHs. [lomspu3aliis HEMOJSAPHUX ieldeKTpHKIB. JlokaiabHE IoJIe.
dopmyina Kitaysiyca — Mocorri [Tonspu3zariist MoaspHUX TI€IESKTPUKIB Y MOCTIHHOMY €JIEKTPUIHOMY
noni. Jlucmepciss AieNeKTpUYHOT MPOHUKHOCTI. 3B’SI30K MK JI€JTEKTPUYHOK Ta MArHITHOIO
IPOHUKHOCTSIMM W €HEpri€lo, sika IMOrJIMHaeThesl B cepepoBuili. CriBBinHomeHHs Kpamepca —
Kponira. YactoTHa qucnepcis rasy i3 3apsyKeHUX FapMOHIHHUX OCIIIATOPIB.

@DeHOMEHOJIOT1YHa TeOoPisl MOMIUPEHHS eIEKTPOMArHITHUX XBUIb.

[Tnocki xBwJIi B JieNeKTpUKax. XBHJIbOBE pIiBHAHHA. [lmocka MOHOXpOMAaTHYHA XBHIIS.
XBunboBuii BekTop. JlucmepciiiHe piBHAHHA. Da3oBa MBUAKICTH EIEKTPOMATHITHOI XBHII.
CrniBBIAHOLIEHHS. MDK aMIUTITYJJaMH HaIpy>KEHOCTEH €JIEKTPUYHOIO Ta MarHiTHoro mouis. IloTik
eHeprii enekrpomarHiTHOi xBuii. [lodsgpuzariss eJeKTpOMAarHiTHUX XBWiIb. llommpeHHs
€JIeKTPOMAarHiTHUX XBWIb y JAHMCIEPryouoMy cepenoBuili. ['pymoBa mBuakicTe. Binburrsa i
3aJIOMJICHHS €JIeKTpOMarHiTHUX XBWib. @opmynu @penens. KoediieHT BIIOUTTA Ta IPOXOHKEHHS.
Kyt bprocrepa. [ToBHe BHyTpimHe BIGOUTTSL. [lomnpeHHs €1eKTpOMarHiTHUX XBUJIb y IPOBIAHUKAX.
[TommpeHHs: €IeKTPOMAarHiTHUX XBWIb B aHI30TPOIIHOMY CEpeJOBMILI. 3BHUYaiiHa Ta He3BUYaliHA
xBuil. 'eomeTpuyna ontuka. ElikoHanpHe HaOnmxeHHs. BunpomintoBanns Yepenkosa — BaBuiosa.

EnextpomarHiTHe noje y XBUJIeBoJlax Ta pe3oHaropax. [lonepedHo - MarHiTHi Ta ONepeyHo -
CNICKTPUYHI XBHJII. EJIEKTpOMAarHiTHi XBUJIi B IPAMOKYTHOMY XBUJIEBO 1. [IpsSsMOKyTHUH pe3oHATOP.

KBazicTamionapHi eJ1IeKTpOMarHiTHi OJISL.

YmoBH  kBasicTamioHapHocTi. KBasicramioHapHi siBUIN@ B JIHIMHMX IPOBIIHUKAX.
KBazictamionapHe HaOmwxkeHHs A MarHiTHoro mnoiyiga. CkiH — edekT. Mar”iTHuil pe3oHaHcC.
[TpaBuna Kipxroga*. Jlosri niHii.

PiBHSIHHS MarHiTHOT TiIPOJIMHAMIKHY ISl HECTUCINUBOI piiHU MarHitHe 4ymciio PeliHonbaca.
[TommpenHs 30ypeHb B iIcaTbHOMY ITPOBITHOMY CEPEIOBHIII, SKE 3HAXO0 IUTHCS B MarHITHOMY ITOJII.
AnbdBeniBebki XxBuii. Teuis ["apTmana.

[Tepexin Big KBaHTOBOI MeXaHIKM 10 kiacuuHoi. KBasukmacuune nHaOmmkeHHs. [IpaBuma
kBaHTyBaHHA bopa-3ommepdenbaa.

Pi3Hi mpecTaBIeHHs BEKTOPY CTaHy Ta OlepaTopiB. 3arajibHa TeOpist yHITAPHUX NIEPETBOP €Hb
VYHiTapHI NepeTBOpPEHHs, IO BiAMOBIAAIOTh 3MiHI CTaHy 3 udacoMm; npencraBieHHs llpeninrepa,
["aiizenOepra ta B3aemofil. Pyx y KyJOHOBCBKOMY IOJIi, AUCKPETHUI Ta HENEPEPBHUN CHEKTPU
(ceminap).

CriH Ta noHATTA cniHopa. CriHOpU BUIIMX paHTiB. 3B’S30K CIIHOPIB 3 TeH30paMu. Matpuiii
[Taymni. PiBusiaus [laymi.

Teopist 30ypeHb B CTaIllOHAPHUX CTaHAX 3 JUCKPETHUM CTIEKTpoM. Teopist 30ypeHb npu HasiBi
JBOX OiM3bKUX piBHIB. Teopis 30ypeHs npu HasBl BUPOKeHHs. Meton Pitia (ceminap).

ﬁMOBipHiCTL JUISL IEPEXO0/IiB 3 OJHOTO KBAHTOBOTO PIBHS HA IHIIMHI. AjiabaTHYHE Ta panToBe
BKJIIOUEHHS B3aemoii. [lepexonu mij niero nepioguyHOro 30ypeHHsl.

IIpaBuna BigOoOpy Ais BUIOPOMIHIOBAHHS Ta MOTJMHAHHA CBiTJIa. MyJbTUIIONBHE
BUIIPOMiHIOBaHH. Hac )KUTTS 30yI)KEHHOTO CTaHy Ta LIMpUHA eHepreTuyHoi JiHil. Edext IllTapka.

[IpyHIMIT TOTOXXHOCTI Ta OOMiHHA B3aeMoiis. Teopis OCHOBHOTO CTaHy aToMa 3 JBOMa
eJieKTpoHaMu. 30y P)KEHHUI CTaH aToMa T'efliio: OpTOo Ta Mapareiii.

Po3paxyHok aToMHUX piBHIB MeTOJJ0M XapTpi-Poka (METO]I CaMOy3r0/IKEHOTO I10JIs).

BropunHe kBaHTyBaHHA O0030HHOro T1a ¢epmioHHoro moJiB. IlpencraBieHHs ducen
3aIlIOBHEHHS TAPMOHIYHOTO OCHHJIATOPA (CeMiHap).

OcHoBHU pensaTUBICTCHKOT Teopii mons. JlilicHe Ta komruiekcHe mons Kieilina-I'opmnoHa,
BEKTOpHE T10JIe, €JICKTPOMAarHiTHE ToJe.

PiBusinas lipaka. BinbHuil pyx nipakoBcbkoi dacTuHkH. KaniOpyBaibHMII NpuHIUI Ta
BKJIIOUEHHS €JIEKTPOMArHiTHOro mnosis. EJeKTpoH B 30BHINIHBOMY €JIE€KTPOMAarHiTHOMY IOJI.
MarHiTHUI MOMEHT €JIEKTPOHa.

3apsoBe crpspbkeHHs. YacTHKa Ta aHTHYacTUHKA. [loHATTS AipakiBebkoro “mops”. Teopis
Jipaka Ta TOHKE pO3IICIUICHHS B aTOMi BOAHIO. JIeMOiBChKHIA 3CYB.

Bropunne kBaHTyBaHHS 0030HHOTO moJisA. IlepecTaHOBOYHI CHIBBiHOMIEHHS JUISI TOJIBOBUX
onepatopi. OnepaTopy HapOJKEHHS. 3HUIIEHHS Ta 4ucia 4acCTUHOK. OcoOIMBOCTI KBAaHTYBaHHS
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€JICKTPOMATHITHOTO TOJISI.

Bropunne kBaHTyBaHHS (P€pMIOHHOTO MOJIS.

[Ipy>xHE po3CisTHHS YaCTHHOK 0e3 criHa.

Oynknis ['piHa Ui BUIBHOI YacTHHKU. AMIUIITyAa pO3CisHHA. BOpHIBCBKHE psij.
Hudepenniitanii nepetuH. Teopis po3cisHHS B OOpHIBCbKOMY HaOmmkeHHi. KBaHTOBHI BUBIJI
dbopmynu Pezepdopaa (ceminap).

Meton napuianbHuX XBWib. [loHarTs S-matpuni. @azoBuit 3cys. Ontuuna treopema. [IpyxHue
PO3CISTHHS MOBUIbHOT YACTUHKHU Ha cPepuuHii MOTEHILIHHIN M1, TOBXKHHA PO3CISTHHSL.

PoscisiHHs Ha chepuuHOMY TTOTeHLIHOMY Oap'epi. EQextr 0OMiHy mpH po3CisiHHI OJTHAKOBUX
YaCTUHOK. MOTIBChKE PO3CISTHHSI.

OO'exT, mpeamer 1 MeTOAM TEPMOJMHAMIKM Ta CTaTHCTU4HOI (isuku. [loHATTS
TEPMOJIMHAMIYHOI CHCTEMH. [HTCHCHMBHI Ta EKCTCHCHBHI IapamMeTpH CcTaHy. TepMoauHamiuHi
MOTEHITIATH Ta iX 3aJIE€XKHICTh BiJl TapaMETPIiB CTAHY CUCTEMH.

HynpoBe Hauano tepMoauHamiku. PiBHOBaXkHUH cTaH. Temmeparypa.

[IpuHIMNI eKBIBaJIEHTHOCTI MEXaHIYHOI poOOoTH Ta TerioTu. llepiie Hayano TepMOINHAMIKH.
BHyTpimHs eHeprist TepMOIMHAMIYHOI CUCTEMH.

PiBHOBaxH1 (3BOpPOTHI) Ta HEPIBHOBaXXHI (HE3BOPOTHI1) MpOIECU. AMilabaTMUHHUIA TpoILEC.
[TonsaTTss entpomii. Jpyre Hayajao TEpPMOIMHAMIKK JUIsl PIBHOBOKHHX TmporieciB. OOYHCIeHHS
koedimieHTa KOpUCHOT il TEIJIOBUX MamuH. J[pyre Hayaso TepMOJAMHAMIKU Il HEPIBHOBAXKHHX
nporeciB. HepiBuicte Kiaysiyca.

TepMmonuHaMmiuHi CHCTEMH 31 3MIHHHM YHCJIOM 4YacTUHOK. DI3WYHUK 3MICT XIMIYHOTO
noreHuiany. CniBBigHomeHnHs [liorema-I'1606ca. Yuciio He3aneXHUX MapaMETpiB CTaHy CUCTEMHU.
3anexHICTh TEPMOAMHAMIYHUX MMOTEHITIATIB B/l YUCJIa YACTUHOK.

HeoOxiaHi Ta 70CTaTHI yMOBH TEPMOJIMHAMIYHOT pIBHOBAru OJHOKOMIIOHEHTHUX 130JIbOBAaHUX
cucreM. TeroBa piBHOBara. MexaHiyHa piBHOBara. XiMmiuHa piBHOBara. HemoBHa piBHOBara.
JlokanpHa piBHOBara.

MoentoBaHHsT TepMOJAMHAMIYHMX TMpoleciB B TepMmoauHamini. OCHOBHe pIBHSHHS
tepmoauHamiku. CriiBBiiHOIIEHHS MakcBemia. TepMiuHe Ta KajgopidHe piBHSHHS CTaHy. YMOBa iX
CYMICHOCTI. 3aCTOCYBaHHS TEPMOUHAMIKH ISl JOCIIKEHHS aTOMHOTO 1J1€aTbHOTO Ta3y Ta IHIINX
TEPMOJUHAMIYHUX CUCTEM.

[Ipouec JIxoynsa-Tomcona. Temneparypa iHBepcii 1is rasy Ban-gep-Baanbca. Ilapagoxc
['i66ca. Tpere Hayao TEPMOAMHAMIKU Ta HACTIAKH 3 HBOTO.

OCHOBHI TOJIO)KEHHS CTATUCTUYHOI (pisuku. CTATUCTHYHUI METOJ BHBYCHHS BIACTUBOCTEU
MaKpOCKOMIYHUX cucTeM. MikpocTaHH Ta MakpocTaH cuctemu. Epromuyna rimore3a. CTaTHCTHYHUIA
aHcamOmb. YcepenHeHHs 1o aHcaMOutro. ['ycTiHa WMOBIpHOCTI MikpocTaHiB. PiBHsHHs JliyBims.

MikpokaHOHIUYHUI aHcaMOib. MikpokaHOHIUHUN po3noaun ['166ca. TepmonnHamiyHa Bara
CTaHy CHUCTEMHU i3 3aJJaHMMHU BHYTPIIIHBOIO €HEPri€l0 Ta YNUCIOM YacTUHOK. [IpuHimn Bonsimana.
Oco06aMBOCTI JOCIIIKEHHS KIIACUYHUX CUCTEM.

Meton (BonbiiMana) OOYMCIICHHS TEPMOJMHAMIYHUX MapaMeTpiB  MIKPOKAaHOHIYHHUX
aHcam0iiB. 3acTocyBaHHS MeTOoAy bonbliMaHa Ui [OOCHIIKEHHS BJIACTUBOCTEH aTOMHOTO
17IealbHOTO Ta3y, Ta IHIIUX KIACHYHUX 1 KBAHTOBHX CHUCTEM.

Kanoniunuit ancam6iap. Kanoniunuii po3znonin ['i06ca. CtatucTuyHMi 1HTErpall 1 CTAaTUCTUYHA
cyMma. YpaxyBaHHS TOTOKHOCTI YaCTHHOK. 3B'SI30K BUIHHOI eHeprii ['eapMrombia 31 CTaTUCTUIHUM
IHTErpajoM 1 cTaTUCTHUHOIO cyMmoro. Meton (I'i60ca) oGuncieHHs: TepMOIMHAMIYHUX [TapaMeTpiB
KaHOHIYHMX aHcaMmOmiB. 3actrocyBaHHs Metoay ['100ca J1s TOCTIPKEHHS BJIACTUBOCTEH aTOMHOTO
171eaTbHOTO Ta3y, IHIIMX KJIACUYHHUX 1 KBAHTOBUX CHUCTEM.

OCHOBHI MOHATTSI PIBHOBAKHOT KBAHTOBOI CTATUCTUYHOI (i3uku. CTATUCTUYHHHA omepaTop i
MaTpulld TYCTMHM MMOBIpHOCTI MikpocTaHiB. PiBHAHHA Helimana. KBaHTyBaHHS eHeprii
MOCTYNAJIbHOTO PyXy aTOMIB 17l€aJIbHOTO rasy.

Benukuii kaHOHIYHWN aHcamOnb. Benukuii kaHoHIuHHMEI posmomin [100ca. Benuka
cTaTucTU4YHa cyma. OMera-moTeHIian, Horo 3B'I30K 3 BEJIUKOI CTATHCTHYHOIO CYMOIO, iHIIUMH
TEpPMOJMHAMIYHUMH ToTeHIianaMu. OOUYMCIEHHST OMera-noTeHIiady 1 pIBHSHb CTaHy aTOMHOTO
171eaIbHOTO Ta3y 31 3MIHHUM YUCJIOM YaCTUHOK.

CratucTiyHa Teopis BUPOHKEHUX cucTeM. OOUYUCIEHHS BENHMKOI CTATUCTUYHOI CYyMHU IS
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ancamOmto (depmioniB. Posnmoxin depwmi-Lipaka. OOuncieHHs BETWUKOI CTATUCTHUYHOI CYMH ISt
aHcam6isto 0o30HiB. Posmogin bose-Eiinmrelina. CTaTUCTUYHO HEBUPOMKEHUN TIa3, pPO3MOJLIT
Maxkcgenna-boibimana. XBUIBOBI Ta KOPIYCKYJISIPHI BJIACTHBOCTI YAaCTHMHOK Yy BHUPOKEHUX Ta
HEBUPOJKEHHUX CHCTEMaX.

BiractuBocTi MOJIEKYJIIpHUX T'a3iB. TepMoaMHAMIYHI BIACTUBOCTI HEBUPOKEHOTO 1/1€aIbHOT0
ra3zy, IO CKJIAJA€TbCs 3 JIBOXaTOMHUX MoJieKyd. EjleKTpoHHa, mocTymajabHa, KOJUBAJIbHA Ta
o0OepTaibHa YAaCTUHU CTATUCTUYHOI CyMH. BIIMB 00epTambHOrO Ta KOJHMBATBHOTO pPyXy Ha
TEMI0EMHICT. OCOOIUBOCTI CHCTEMHU MOJIEKYJI, IO CKIIAIAI0ThCS 3 OJTHAKOBUX aTOMIB. BiacTtuBocTi
OpTO- Ta MapaBOJIHIO.

TepMoanHaMiuHI BJIACTUBOCTI HEBUPOHKCHOTO 1/1€abHOTO Ta3y, IO CKIAJA€ThCs 3
0araroaToOMHUX MOJIEKY.

TepMoanHamiuHi BIacTUBOCTI peanbHOTo ra3y. Kondirypauiitnuit interpan. PiBHSIHHS cTany
y BUIJISAL BIpiaJIbHOTO PSy 3a CTENEHAMHU IycTHHM. PiBHsSHHS cTaHy Bau-nep-Baanbca. 3B'a30k
JIpyroro BipiallbHOTO KoedillieHTa 3 MapaMeTpaMu MDKMOJEKYJIspHOi B3aemonii. ExpanyBaHHS
Hebas. Teopis Hebas-Xrokkes.

TepMoanHaMiuHI BIACTUBOCTI pEYOBUHM Y 30BHIIIHbOMY I0J11. TepMoauHaMiuHa piBHOBara y
30BHIIIHBOMY 110JI1. TepMOIMHAMI4YH1 BIACTUBOCTI PEUOBUHU B €JIEKTPUUYHOMY 1 MArHITHOMY IOJISIX.
Bekrop nonspusauii, popmyna JlanxeBena. [lonspu3oBHICTh Ta MapaMarHiTHa COPUHHATIUBICTD.
3B'SA30K MK SIBHUILEM €JICKTPOCTPHKIII Ta m'e30epekTomM. AniabaTHdHEe po3MarHidyBaHHS SIK METOJ]
OTPUMAaHHS HU3bKHX TEMIEPaTyp.

Cucremu 3 BiJ'€MHOIO 2@0COJIFOTHOIO TEMIIEPATYPOIO.

®i3uka rerepodasHux OaraTOKOMIOHEHTHHX cucTeM. Pa3oBa piBHOBara. YMoBU (a30BOi
piBHOBaru B rereporenHii cucremi. [IpaBuno ¢a3 I'ibca. Knacudikauis ¢a3oBux nepexonis.
PiBusnus Knaneiipona-Kiaysiyca. Tuck HacuueHoi mapu Haj TBepauM TiioM. PiBHsHHs Ependecra
Ut (pa30BHX TEPEXOJiB APYroro poay. YMOBH XiMI4HOI piBHOBaru. 3akoH Iit0ouux mac. Teopis
JUCOITialii TBOXaTOMHHX MOJICKYII.

lonizamiifHa piBHOBara. 3aJIeXKHICTh CTYINEHI1 10HI3alii aTOMIB BiJ THUCKY 1 TeMIEpaTypH.
dopmyna Caxa. @izuka BUPOHKEHUX TEPMOJIUHAMIYHUX CHCTEM. MeToInKa 004HCICHh TEPMIYHOTO
Ta KaJOPIYHOTO PIBHSAHB CTaHy BHpO/KEHUX cucTeM. CremianbHi MaTeMaTHuHI QYHKII, sKi
BUKOPHUCTOBYIOTBCS y IUX OOYMCIICHHSX.

TepMoanHaMiuHI BIaCTUBOCTI €JIEKTPOHHOTO ra3y B MeTanax. ['ycTHHa €J1eKTpOHHHUX CTaHIB,
€HEprisi eJIeKTPOHHOro rasy, eHeprigs ®epmi, TeMnepaTypHa 3aJI€KHICTh XIMIYHOTO MOTEHLIANy,
TemrepaTypa BupokeHHs. TeroemuicTs. KoHTakTHA pi3HUIIS TOTEHITIATIB.

OcHOBHI MOJI0KEHHSI 30HHOT Teopii TBepaoro Tita. CTaTHCTHKA PYXOMHX Ta HEPYXOMHX HOCIiB
3apsly B HAIIBNPOBIIHUKAX. XIMIYHUH TOTEHIlia] €JEKTPOHIB B HAIIBNPOBiMHUKAX. [IpuHIIU
KoMIeHcalii. BinactuBocTi BjaacHUX Ta JOMILIKOBUX HAMIBIPOBIIHUKIB N- 1 pP-Tumy. TemneparypHa
3aJIeKHICTh KOHLEHTpallli HOC1IB CTPyMY AOMILIKOBUX HaIIBIIPOBIIHHUKIB.

Asume xougencauii boze-EitHmreiina ta iloro cyuacHi 3actocyBaHHsA. Temmepatypa 6o3e-
KoHJIeHcalii. Yucno 603e-4acTHHOK Ha OCHOBHOMY €HEPI€THYHOMY PiBHI, €HEPTis, TEIUIOEMHICTD,
TUCK 003e-Ta3y.

TepMoIrHAMIYHI BIACTUBOCTI PIBHOBAKHOTO €JIIEKTPOMArHITHOTO BUIIPOMIHIOBAHHS. 3aKOHH
Cre¢ana-bonbumana, Penes- [xinca, Bina. ®@opmyna [lnanka ans cieKTpaibHOI I'YCTUHU €HEprii
BUIIPOMIHIOBaHHSI.

TepMoanHaMiuHI BIACTUBOCTI TBEPJOTO Tia. BHECOK aKyCTHUYHUX Ta ONTUYHUX KOJIMBAHb B
SHEPrio KOJIMBaHb i KOJUBAJIbHY TEIUIOEMHICTh. Teopis TemioeMHOCTI TBepaoro Tina Jlebas. 3akon
Hrononra-IItu. Moaens TBepaoro Tina EifHmTeiiHa.

Teopis dmykTyaniid. @uykryarii Ta KOpesilis mapaMeTpiB CTaHy TEPMOJIUHAMIYHIX CHCTEM.
CratuctryHa Teopis Gpuykryanii. @aykTyanii 1 Kopensiis TepMOAUHAMIYHUX BEJIMYUH Y BEIIUKOMY
KaHOHIYHOMY Ta KaHOHIYHOMY aHcaMmOisx. TepmoauHamiuHa Teopis ¢uiykTyariil. IMOBipHICTb
TepMoauHaMIYHUX (aykTyanid. @mykryamis TeMmmepaTypu Ta IHIIMX @apaMmeTpiB CTaHy
TEPMOJIMHAMIYHUX CHUCTEM.

®izuyHa KiHeTHKa. MeTOau MJOCITIKEHHS HEpPIBHOBAKHUX TEPMOJMHAMIYHUX CHCTEM.
OpnHouacTHHKOBa (YHKIIS po3monairy. BuBin kiHeTMyHOro piBHSHHSA bosibliMaHa 3 piBHSHHS
JliyBimts. Iaterpan 3itTkHeHb. HaOmmkeHHs yacy penakcairii. EnekTponpoBiiHICT HEBUPOKEHOTO
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eJIeKTpoHHOro rasy B Metanax. Edexr Xomna. SBuma audysii, TemIonpoBiHOCTI Ta
TepMoOeNeKTpopymiiHOi cuiu. [ToTik Temna, koedilieHT TerTonPOBIIHOCTI.

MeToanka BUKJIaJaHHs Qi3UKH Ta WIKUIbHUH Kypc Qi3ukn:

[Ipeamer, 3aBAaHHS 1 CTPYKTYpa METOJUKA HaBUaHHS (i3UKH B CEPEIHIH MIKOJII.

Crangapt ¢i3U9HOT OCBITH B Cy4aCHIN MIKOJI.

®di3uKa sIK HABYAJILHUH MTpeIMeT. AHAJI3 MOXKIIMBUX CHCTEM IMOOYI0BHU MIKUTRHOTO KypCy (Di3uKH.

Mera, 3aBaHHS Ta 3MICT Kypcy (i3UKH (CTapIloi Ta OCHOBHOT IIKOJIH).

B3aemo3B’s130k HaBuaHHS (PI3UKH Ta IHIIMX TpeAMETiB. [HTerpoBaHi KypcH.

Etanu mizHaHHS (I3UYHUX SBUIL. Y3aralbHIOBAIBHI TNIAHHU JI0 CIIOCTEPEKEHb, EKCIIEPUMEHTIB,
(G13UYHUX OHATH, BEINYHH, 3aKOHIB, TEOP1H, MPAKTUYHUX BUKOPHCTAHb.

Metoau HaBYaHHS (i3UKH.

[Ipo6nemue HaBuaHHS (Hi3UKH B 1IKOJ1. JleMOHCTpaIliiHuHA MPOOIEeMHHM €KCIIEpUMEHT.

HaBuanbHuii ekcriepuMeHT y MIKUTbHOMY Kypci ¢isuku. KoM roTepHi JeMOHCTpaltii.

Bumu 3amau 3 ¢izuku Ta ix wiacudikamis. Metoau po3B’si3yBaHHS, alTOPUTMIYHI MPUOMH
PO3B’s13yBaHHS (PI3UUHUX 3a]1a4.

Knacudixauist ypokis 3 ¢pi3uku Ta ix cpykrypa. Cuctema ypokis 3 Qi3uku.

Ypoku KOHTpOITIO 3HaHb. 12-0anbHa cucTeMa OI[iHIOBaHHS 3HaHb. TeMaTU4He OLlIHIOBaHHS 3HAHb.

Hudepenuianis HaBuaHHs, npodiibHa Ta piBHeBa audepeHIiamisi HaBYaHHSA (i3HUKH.
daxybTaTUBHI KYpCH 3 (Bi3UKU B CEPEIHIN KO,

[TozaknacHa po6oTa 3 hi3uku, ii 0coOIMBOCTI Ta HOopMHU.

Yok y3aranpHeHHS 1 cucTeMaTu3allli 3Hanb 3 Temu "bynoBa pedoBunn" 7 knac.

YpOoK BUBYCHHSI HOBOTO HABYAJILHOTO MaTepialy 3 BAKOPUCTAHHSM IPOOJIEMHOTO METOJTY 3 TEMH:
"BumroBxyBanbpHa cuia" 8 kiac.

Kom0OiHOBaHMI ypOK: BUBUEHHS HOBOT'O MaTepiaiy 1 aJIrOpuT™ PO3B’ 3Ky 3aj1a4 3 TeMU "PiBHSIHHS
TeruIoBoro Oanxancy" 8 kiac.

VYPpOoK yIOCKOHaJICHHS 3HaHb Ta HAOyTTs MPAaKTHYHUX BMIHb 1| HABUYOK: PO3B’S3yBaHH 3a/1a4 3
temu "TlocnizoBHe, mapasenbHe 1 3MilllaHe 3’ €HaHHs MPOBIAHUKIB" 9 KI1ac.

@®opMyBaHHSI OCHOBHUX MOHSTh KIHEMAaTHKU MPSMONIHIHHOTO PIBHOMPUCKOpPEHOro pyxy, 10
KJiac.

Metoanka BuBYeHH 3akoHIB HeroToHa, 10 kiac.

YpPOK yIOCKOHAJEHHs 3HaHb Ta Ha0YTTSA NMPAKTUYHUX YMIHb 1 HaBUUOK: QITOPUTM pO3B’SI3KY
3a/1a4 3 TUHAMIKHM Ha pyX T i giero 6aratbox cu, 10 kiac.

Metomuka BuB4YeHHs TeM: "PoboTu cvmu TsokiHHs. [loTeHmianbHa eHepris 1eopMOBaHOTO TiJa.
3akoH 30epekeHHs MoBHOI MexaHiuHoi eHeprii" 10 kiac.

Metoauka BUBUYEHHS TeMH ""3akoH 30epeskeHHs immyisey ' 10 kiac.

Metoauka BuBUeHHs TeMH ""PiBHSHHS cTaHy imeanbHOro rasy. [3omponecu", 10 iac.

®opmyBaHHsI HOHATTS Ipo Temriepatypy B 10 kiaci.

Kom6iHoBaHuii ypok Ha TeMy "3acTOCYBaHHS MEPIIOTro 3aKOHY TEPMOIUHAMIKH JI0 1301poIieciB’,
10 xnac.

dopMyBaHHS TOHSTh EIEKTPUYHUIM 3apsi1, EIEKTPUYHE M0JIe, HATIPYKEHICTh €NEKTPUIHOTO MOJIS,
10 xnac.

VYpok BuBYeHHS HOBOTO Matepiany 3 Temu "Cuna JlopeHma" 3 BUKOPUCTAHHSIM TTPOOJIEMHOTO
HaBuaHHs, 10 K1ac.

SIBHIIEC €EeKTPOMArHiTHOT 1HAYKIIIi — YPOK BHBYEHHS HOBOTO MaTepiaily, OCHOBHI JIEMOHCTpAIIlii
3 TEMH, CTapIia MIKOJa.

MeTtouka BUBYEHHS TeMH "BUTbHI €eKTPOMAarHiTHI KOJIMBaHHS", CTapIa MIKOJIa.

MeTtonvka BuBYeHHS TeMH "EnekTpoMartiTHi XBuiIi'", cTapina mKkoa.

3MICT 1 METOAMKAa BHBYEHHS XBWJIbOBOI ONTHKM B IIKUIBHOMY Kypci ¢i3uxu. OcHOBHI
JIEMOHCTpAIIi1 3 XBUJIBOBOT OIITHKH, CTapIIa IIKoJIa.

Metouka BuBueHHs Temu "di3uka aTomy'", cTapiia mKoJa.

SBume ¢doroedekTy — ypoK BHBUEHHS HOBOTO MaTepialy 3 BHUKOPHCTAHHSM MPOOIEMHOTO
METO/y HaBYaHHS, CTapIla MIKOJA.

KomGinoBanuii ypok Ha Temy "Eneprist 38’s13Ky. SaepHi cunu'', cTapiia mKosa.
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KPUTEPII OLIIHIOBAHHSI

Cxnanennm € paxoBe BUPOOyBaHHs, OI[IHEHE 3a 1IKaJ010 omiHoK Bix 100 mo 200 6ainis. SAxmio
BCTYITHUK HE CKJIaB ()axOBOro BHIPOOYBaHHS, TO BiH OTpUMY€ OIlIHKY Hmk4y 3a 100 Oais.
[TinctaBoro 11t (OpMyBaHHS OIIIHKM € TPAaBUJIBHICTb, JIOTIYHICTh, IIMOMHA BIAMOBIII, YMIHHS
aHaji3yBaTH MPOOJEMHU, SKi CTOCYIOThCS 3MICTY BIJIINOBIiI, BUPOOJIATH CAMOCTIHHI OI[IHKH Ta
PIIIEHHS 11100 PO3B’sI3aHHS TaKUX MPOoOIeM.

PiBenb mpodeciiiHOi KOMIETEeHTHOCTI BCTYTHUKIB OLIHIOEThCA 3a 200-0a1bHO0 MIKAI00:

I piBeHb — mouyaTkoBuMii BinmoBigl BCTyNMHMKA Ha TEOPETUYHI MHUTAaHHS €JIEMEHTapHI,
(dparMeHTapHi, 3yMOBIIOIOTHCSI TOYATKOBUMH YSIBICHHSIMHE PO CYTHICTh ICUXOJIO TO-TIEAaroTi9HUX
Ta METOJUYHUX KaTeropiii. Y BIAMOBIAAX HA MPAKTUYHI Ta TBOPYI 3aBJAaHHS BCTYITHUK HE BHSBJISE
CaMOCTIHHOCTI, AEMOHCTPY€ HEBMIHHS aHaNI3yBaTH JISUIbHICTh YYAaCHUKIB HABYAJIBHO-BUXOBHOTO
porecy, IpUMaTH pillicHHS.

II piBenb — cepemHiii. BCTynmHHK BOJIOJiE€ TIEBHOIO CYKYITHICTIO TEOPETUYHHX 3HAHb,
MPAKTHYHUX YMiHb, HABHYOK, 3JJaTHUH BUKOHYBATH 3aBJaHHs 3a 3pa3KOM, BOJIOJIE eJIEMEHTAPHUMU
BMIHHSMH 3J1CHIOBATU NOLIYKOBY, EBPUCTUYHY JISUIBHICTh, CAMOCTINHO 3100yBaTH HOB1 3HAHHS.

III piBenb — gocTaTHiil. BcTynHUK 3HAa€ 1CTOTHI O3HAKU MOHSTH, SIBUI, 3aKOHOMIPHOCTEM,
3B’SI3KIB MIXK HUMH, @ TaKOX CaMOCTIHHO 3aCTOCOBY€ 3HAHHS B CTaHJAPTHUX CUTYaIllsX, BOJOJIIE
PO3yMOBUMH OTEpaIisiMU (aHaIi30M, aOCcTparyBaHHSM, Y3arajJbHEHHSIM TOINO), BMi€ pPOOUTH
BHCHOBKH, BUTIPABIIATH TOMYIIEHI MOMUIKU. BiAnoBiab moBHA, MpaBUJIbHA, JIOT14HA, OOIPYHTOBAHa,
Xoua il 1 OpaKye BJIaCHHX CYJI’KCHb.

IV piBenb — Bucokmii. [lepenOavae rinOoOKl 3HaHHS 3 3arajibHOi Ta TEOPETUUHOI (I3UKH,
METOJMK HaBYaHHS (I3UKU; €pyAUIlil0, BMIHHS 3aCTOCOBYBAaTH 3HAHHS TBOPYO, 3/A1HCHIOBATH
3BOPOTHIN 3B'130K y CBOill poOOTi, CAMOCTIMHO OLIIHIOBATH PI3HOMAaHITHI )KUTTEBI CUTYaIlll, SIBULIA,
dakTH, BUSABIATU 1 BIACTOIOBATH OCOOMCTY MO3UIIiI0. BiANOBIAL BCTYNHHKA CBIIYUTH MPO HOTO
MpaBWIbHE 1 IITMOOKE PO3YMIHHS CYTi MUTAHHS MIPOrPaMHOr0 MaTtepialy; riiMOoKe 1 apryMeHTOBaHE
JOBEICHHSI TEOPETHUYHUX MOJIOKEHDb; YMIHHS 1HTETPOBAHOTO 3aCTOCYBAaHHS TEOPETUYHHX 3HAHB 3
(haxoBUX NUCIMILIIH, BUTbHE BOJIOJIIHHS 1 aJIeKBaTHE 3aCTOCYBAaHHS TEPMIHOJIOT1I.

Ta0auus BianmoBigHoCTi
pPiBHIB miAroToBKM 3Ha4YeHHAM 200-0a/1bHOI HIKAJIH OLiHIOBAHHSA BiNOBiIed BCTYNIHUKIB
MiJ Yac BCTYNTHOTO BUNPOOYBAHHS

PiBeHb KOMIIETEHTHOCTI [kana HarmionanbHa
OLIIHIOBAHHS IKaja
OIIIHIOBAHHS
ITouaTkoBuii. Binnosial BcTynmHMKA HEBIPHI, (parMeHTapHI,
3aCBIAUYIOTh BIJICYTHICTh HEPO3YMIHHS IPOIPaMOBOro MaTepiaily 1-99 HE3aJI0BUIBHO
B LIIOMY

Cepenniii. BinnoBigl BcTynmHHMKA BH3HAUYAIOTHCS PO3YMIHHSM
OKpPEMHX acCIeKTIB MHTaHb [POTrPpaMHOro MaTepialy aje
XapaKTepU3yeTbCsl IOBEPXOBICTIO Ta (parmentapHicTio. [lpu
IIbOMY CIIOCTEPIraloThCsl HETOYHOCTI Y BUCIIOBJICHHI 1YMKH

JocTtaTHiii. BianoBiai BCTynHUKA BU3HAYaIOThCS MPABUIBHUM
1 TIMOOKUM PO3YMIHHSM CYTHOCTI IHTAaHHS IPOTPAMHOI0O
Marepiany, ajie Ipy IbOMY B HUX MalOTh MiCII€ OKpEeMi HETOYHOCTI
HEPUHILMIIOBOrO XapaKTepy

Bucoxwuii. BinnoBigl BCTyIHUKAa BU3HAYAIOTHCA TIMOOKUM
PO3YMIHHSIM CyTHOCTI MUTAaHHS MPOrPaMHOr0 MaTepianry 175-200

100-136 3a10B1JIBHO

137-174 nobpe

BIZIMIHHO

15



CIIUCOK PEKOMEHOBAHOI JIITEPATYPU
1. bap’sxtap B.I'. ®i3uxka. 10 wmac. AxkaznemiuHuil piBeHb: [linpydHuk s

3arajibHOOCBIT. HaBY. 3akiuaniB / B.I'. bap’sxtap, @.4. boxxunoBa. - X.: BugaBHunreo «PaHoK»,
2010. - 256 ¢.

2. boranpka I.I'., Topb6auyk I.T. 3aransna ¢izuka. Enextpuka i maruetusm. — K.: Buina
mkoiaa, 1995. — 287 c.
3. bynasin JILLA., TaBpromenko [[.A., Cucoe B.M. OcHOBH TepMOJAMHAMIKH.

HaBuanbHuii MOCIOHMK JAf CTYJIEHTIB (PI3BUUHHUX Ta I1HXEHEpHO-QI3MYHUX (PaKyJIbTEeTIiB
yHiBepcuTeTiB. - KuiB.: BugaBauumii nentp "KuiBcekuii yHiBepcuret".- 2004.- 165 c.

4. laiinydok I'"M., Hmwxuuk B.I'. ®ponTansHuii ekcriepuMeHT 3 ¢izuku B 7-11 kmacax
cepeanboi mkonu: [locionuk ais Buutens. — K.: Pax. mik., 1969. — 175 c.

5. [NanaTrok 1O0. M., Tumyk B. 1. EkciepuMeHnTanbHi 1OCHiKEHHS YYHIB IIPU BUBUYCHHI
MoJIeKyJIsipHOT Qizuku. Metoanunuit nmocionuk.-Pisue: PIII. 1995. -80 c.

6. [amymak M.O., @enopos O.€. Kypc ¢izuku. Enekrpomaraetusm. [Bano-dpaHKiBChK,
I®OHTVYHI, 2016, 405 c.

7. I'epacumo O.1.,, AugpianoBa [.C., ®izuka B 3amauax. I[ligpyunuk. Opecpkuii
Jep>kaBHUM ekojoriyHuit yHiBepcuteT. Oneca: Bun-so “T2C”, 2017. 564c.

8. I'y6erka B.B., Kpumrane B.®. Teopernuna mexanika. KinemaTrka TBep10TO TijIa Ta

nuHamika Toukd. Koncnekr nekiiii: HaBy. noci6. KIII im. Irops Cikopcebkoro Kuis: KIII im. Irops
CiKOpCBhKOTO, 2018. 105 c. URL :https://ela.kpi.ua/bitstream/123456789/23703/1/
konspect %d0%a2%d0%9c G ubskaya Kryshtal 2018.pdf

9. I'ypxiit  AM., Bemunuko C.II., Xyk }0.0. ®i3uyHuil exkcnepumeHT Yy
3arajlbHOOCBITHROMY HaB4YaJdbHOMY 3akiazi (Opranizamiss Ta OCHOBH MeToAwKu): HaBuanpHuit
nociouuk. — K.: I3SMH, 1999. - 303 c.

10. Hinyx JI.T. Mexanika: nigpydnuk. TepHoniiaw: Iligpyunuku i mocionuku, 2016, -
428 c.

11. Hymenko B.IIL, Kywepyk [M. 3aranpnHa ¢izuka. Pi3uyHi OCHOBU MEXaHIKH,
MOJIEKYJIsIpHOT (i3uku 1 TepMoanHamiku. — K.: Buma mkona, 1993. — 450 c.

12. 3aranpHa ¢i3uka: 30ipHuK 3amauy: Hasu. mnocibnuk / B.M. bapaHoBchKkuid,
I1.B. bepexnuii, I1.0. Bo3uuii Ta in. — K.: Buma mx., 1993. — 359 c.

13. 3aranbHi ocHOBH (izuku. HaBuanpHuit nociOHuK 3 kypey «@izukay» / Ileruenko O.M.,
CucoeB A.C., Hazapenko €.1., besyrnuit A.B. — Xapkis: XHAMI', 2007. — 224 c.

14. 3aranpHuii kypc ¢izuku: 30ipHuk 3amay /LI apkyta, LII. I'apGapuyk,
B.I1. Kypinnuii Ta in. — K.: Texnika, 2003. — 560 c.

15. 3akora JI.A., Jlamenko O.I. [Ipo6iemue HaBuaHHs ¢izuku: [T0CiOHUK SISl BUUTETIB.

— K.: Pag. mikona, 1985. — 96 c.

16. 3ucmad I'.A., Tonec O.M. Kypc obmeit pusuku. B 3-x 1. T.1. Mexanuka. OcHOBBI
TEePMOJIMHAMHUKH, (PU3NKH peasbHBIX Ta30B, JKUAKOCTeH u TBepAbIX Ten. — K.: Jlnunpo, 1994. — 344
c.

17. Insmenko I.FO. MonekynspHa ¢izuka. HaBuanbHui mOCIOHKK 17151 PaKyIbTaTUBHUX
3aHATh 3 Qi3uku. K.: Pax. mkoina, 1970. - 167

18. Kananyma JI.LP. MonentoBanHns y BuBueHH1 ¢izuku. — K.: Pax. mkona, 1982. — 158 c.

19. Kapmasin B.B., Cemenens B.B. Kypc 3aranpHoi ¢isuku. HaBuanbHui NOCIOHUK JUIs
BHUINMX HaBYadbHUX 3akiazaiB. — K.: Kongop, 2016 p. — 786 c.

20. Kiacuuna mexanika (Kypc JIEKINH): HaBYJIbHUN MOCIOHHMK JUIS CTYJICHTIB BHIIUX

HaBYAJIbHUX 3aKiadiB (i3MKO-MaTeMaTHYHUX creniaibHocTeit. — Ymansb: [T «KopTuit», 2015, —
160 c.

21. Konob6ponos B.I'. XBunwoBa ontuka. Yactuna 2. J{udpakiist i monspu3sariis cBitia:
[Migpyunuk. Kuis: HTYY «KIII im. I.Cikopcbkoro», 2018. — 230 c.

22. Kpasior O.B. 3anaui 3 knacuunoi mexaniku. - K.: HTYY "KIII", 2006. — 234 c.

23. Kyuepyk I. M. 3aranbnuit xypc ¢isuxu : HaBy. moci6.: y 3-x 1. T. 1 Mexanika.
MonekynspHa ¢isuka i repmoauHamika. Kuis: Texnika, 2006
24, Kymninenko JI.b., ®enopoa O.B. Metonnununii mociOHUK 3 Kypey «3aranbHa (i3uka

- Iamain, 2005. 176 c.
16


https://ela.kpi.ua/bitstream/123456789/23703/1/

25. Kyuepyk I. M. 3aranpnuit xypc ¢izuku: HaBu. noci6.: y 3-x T. T. 2 Enekrtpuka i
maraetusm. Kuis: Texnika, 2006

26. Kyuepyxk I. M. 3aranbnuii kypc ¢izuku: HaBd. oci6.: y 3-x 1. T. 3 Ontuka. KBanrosa
¢izuka. Kuis: Texnika, 2006.

27. Makapeur M.B., Pemetnsk B.}O., Pomanenko O.B. 3amaui 3 xiacuyHOl
enexktpoauHamiku. — Kuis: BIIL[ "KuiBcbkuil HanioHansHuiM yHiBepceuret'", 2006. — 300 c.

28. Metoau po3p’s3yBaHHS ¢izuuHux 3anad / [[amatiok FO.M., JleBmeniok S.D.,
Jlesmentok B.S1., Tumyk B.1.]. — X.: Bun. rpyna “OcnoBa”, 2010. — 224 c.

29. Hecrepenko @.I1. Po3B’s13yBanus 3aaa4 3 (izuku: [TociOHuk mis Buutenis. — K.: Pan.

mkoina, 1984, — 111 c.

30. [Manexin B.II. Kypc ¢izuku: nigpyunux B.Il.IManexin. — X.: XHY imeni
B.H. Kapasina, 2013. - 516 c.

31. [Iporpamu n7si 3arajdbHOOCBITHIX HaB4YanbHUX 3aknaniB. Pizuka 7-11 kiacu.
Actponowmis 11 knac. — K.: Ukineuuit cBit, 2011. — 133 c.

32. [Isopumkin O.B., Poxina H.O. ®i3uxka: nigpyuHuk 1uis 8 KiI. cepeHpoi mkonu. — K.
Pan. mkona, 1990. — 192 c.

33. Po3p’s3yBaHHs HaBYaJbHUX 3aja4 3 (i3uUKU: nNUTaHHA Teopii 1 mpaktuku // C.Y.
I'onuapenko, €.B. Kopmak, A.I. [TaBnenko, O.B. Ceprees, B.I1. bamtosuii, H.M. Kopmak / 3a 3ar.
pen. €.B. Kopmaka. — K.: HITY im. MLII. [lparomanosa, 2004. — 185 c.

34. CepreeB A.B. HabGnronenus yyammxcsi nIpu u3yuyeHUH (U3MKH HA MEPBOM CTyNEHU
o6yuenus: [Tocobue mis yuurenent. - K.: Pan. mk., 1981. - 152c¢.

35. Ceprees A.B. HaGnronenus yyamuxcsi Opu U3ydyeHUu (PU3MKU Ha BTOPOM CTyHEeHU
o6yuenus: [Tocobue ms yunrens. -K.: Paa. mkona.,1988. - 176 c.

36. Ceprosckuii FO.B. byznosa i BractuBocti peuoBunu. — K.: pan. mkomna, 1972. — 163 c.

37. Cyraxos B.J1. Teoperununa disuxa. Enexrponunamixa. — Kuis: Buma mkoma, 1974, —
150 c.

38. CorueBckas 3.B., Cmonsneny B.B., bostpyk A.I'. IlpoBepka pe3ysibTaTUBHOCTH
o6yuenus ¢pusuke: [Tocodbue mns yunreneit. — K.: «Pan. mxoma», 1986. — 175 c.

39. ®enopuenko A.M. Beryn 10 kypcy craTucTU4HOI (i3uku Ta TepMoauHaMiku. — K.:
Bumia mkona, 1973. — 288 c.

40. ®enopueHko A.M. Teopetnuna ¢izuka. T. 1 Kinacuuna mexanika 1 e1eKTpoiHaMiKa.
K.: 1992.

41. ®enopuenko A.M. Teopetnuna ¢dizuka. T.2. KBanToBa MexaHika, TepMOAUHAMIKA 1
cratuctiyHa Qizuka.- K.: Buma mxoma.- 1993.- 415 c.

42. ®izuka. 10 KI.: miapyd. JUIs 3araJbHOOCBIT. HaBY. 3aKJIaiB: piBeHb cTangapty / JLE.
I'ennenmreiin, 1.}O. Henames. - X.: I'imuasisa, 2010. - 272 c.

43. ®i3uka: HaBuaJbHUI MOCIOHUK 3 PO3B'sA3yBaHHSA 3a/ay 3 Kypcy 3arajbHOi (i3uKu /
b.I. Bepouuskuii, A.M. Kpoas - K.: IHKOC, 2016. - 376 c.

44, [eBmor B.S. MixknpenMeTHi 3B’ s13KU Mpu BUBYCHHI XiMii B mikoui. — K.: Pan. mkona,
1980. - 80 c.

45, [yt M.I., Ceprienko B.I1. HaykoBo-mgociigna po6oTa 3 (hi3MKH y cepeHiX Ta BUIIMX

HaB4YaJbHUX 3akiaagax: Hasu. moci6. — K.: kineuwuii csit, 2004. — 128 c.

17



ONoGR~wWN PR

9.
10.

THOOPMALINHUN PECYPC
Odiuiitnuii caiit MinictepcTBa ocBiTH 1 Hayku Ykpainu - http://www.mon.gov.ua/
T'onoBHe ynpapniHHs OCBITH 1 Hayku YKpainu - http://www.edu.kiev.ua/
InctuTyT Bumoi oceitt HAITH Ykpainu
3arasbHa cepe/iHs OcBiTa B YKpaiHi - http://www.znz.edu-ua.net/
OcgitHiii noptan Ykpaiuu - http://www.osvita.org.ua/
OcgiTriii caiit "[lkineHa ocita" - http://www.school.edu-ua.net/
Bceykpaincbkuii mkinpauil mopran - http://www.school.ed.net.ua/
OcgiTHill iHpopManifiHuit mopran - http://www.0_svit.iatp.org.ua/
OcgiTHili caiit "OcBiTsHChKa Mepexa Ykpainu" - http://www.ednu.kiev.ua/
11.  VkpaiHcbka HayKOBa Mepexa YPAH -

http://www.uran.net.ua/~ukr/frames.htm

12.
13.
14.
15.

HarmionanpHa Akasemis megaroidaux Hayk Ykpainu - http://www.apsu.org.ua/
HAIIH VYkpainu. CaiiTi caiiTu iHCTUTYTIB Ta 1HIIUX migpo3aiais HATTH

BAK VYkpaiuu - http://www.sac.gov.ua/

[nctutyr 3MicTy 1 MeTOXIB HaB4aHHS MiHicTepcTBa OCBITH  YKpaiHu -

http://www.ictme.edu-ua.net/

16.
17.
18.

MixHapoauHii ocBiTHIHM Gona iM. SpocinaBa Myaporo - http://www.ymf.kiev.ua/
I*EARN - MixkHapo iHa OCBITHS Ta pecypcHa Mepexa - http://www.kar.net/%7Eiearn
OcrtpiB 3uanb. OcBiTHIN opTai - http://ostriv.in.ua/

18



