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IIporpama ¢axoBoro icnury 3i cnemiagbHocTi «104 PDizmka Ta acTpoHOMIs» AJIsA
BCTYNMHUKIB Ha HaBYaHHS sl 3100yTTsl cTymeHss marictpa Ha ocuoBi HPK6, HPK7 /
b.C.Konynaes, B.O.Mucninuyk, }0.P.Makcumies, B.O.Cianenskuii. Pisue : P/II'Y, 2024. 18 c.

Po3poOunknu:
Koaynaes B.C., mpodecop, 10kTop XIMIYHUX HayK, Kadeapa (izuku acTpOHOMIl
Ta METOANKH BuKiIaganusa PIY.
Mucainuyk B.O. noueHT, KaHIWAAT MEeJarorivHuX Hayk, 3aB.Kadenpu (i3ukH,
acTpoHOMIi Ta MeTOIMKHU BUkiananus PJITY.
MakcumueB FO.P., nmomenrt, kanaumat (i3uko-MareMaTHYHWX HAYK, JICKaH
¢dakynbpreTy MareMatuku Ta iHpopmatuku P/ATY
Cinneubknii B.O., gouent, kanauaat pisuko-MareMaTHYHUX Hayk, Kadeapa
(hi3ukH acTpOHOMIT Ta METOAUKH BUKIadanHsa PATY.

Penen3enr:
I'apamenko O. B., no1ieHT, KaauaaT TEXHIYHUX HayK, Kadeapa ximii Ta Gpizuku
HarioHaJtbHOTO YHIBE PCHTETY BOJHOTO TOCIIOIAPCTBA Ta MPUPOTOKOPUCTYBAHHS.

[Tporpama BCTYNHOTO iCIUTY 3 (PI3UKU Ui BCTYITHUKIB HA 3100yTTs cTyneHs "marictp" Ha
ocHoBi HPK6, HPK7, Bu3Hauae BUMOIH 0 piBHS HIATOTOBKM BCTYHMHMKIB y Mexax piBHs HPKG6,
3MICT OCHOBHMX OCBITHIX KOMIIETEHI[I, KpUTEPil OLIIHKK BIJNOBIIEH BCTYIHMKIB, PEKOMEHI0BaH1
JiTepaTypHi JxKepena.

PosrnsinyTo Ha 3acizanHi Kadgenpu (i3uKH, acTpOHOMIT Ta METOIMKH BUKJIaJaHHs (TIPOTOKOJ
Ne 3 Big «19» 6epesns 2024 p.).

© PiBHEHCHKHI qepKaBHUM r'yMaHiTapHuil yHiBepcuTeT, 2024 p.
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MNOACHIOBAJIBHA 3AIINCKA

OcHOBHOIO MeTOI0 (haxOBOTO0 BHIPOOYBaHHS € TepeBipka (axOoBUX 3HAHb BCTYITHHUKIB B
Me)Xax OCBITHBOI MporpamMu OakaiaBpa, BUSBICHHS PiBHA iX 3arajibHOi (Pi3MUHOI 1 METOAMYHOT
KYJIbTYpH.

®daxoBe BuUMpPOOYBaHHSI 3 (i3ukM 1 acTpoHOMIi mepeadayae TmepeBipKy MpodeciiHol
IIJITOTOBKHU CTY/JICHTIB-BUITYCKHHKIB 3 OCBITHIM PiBHEM «OaKajaBp» A0 HaBYaHHS 3a OCBITHIM piBHEM
«MaricTp» Ta 1o pobotu 3a crenianpHicTIo "®i3uk" Ta "ActpoHoM". BOHO 103BOJISIE BCTAHOBUTH
piBeHb (I3UYHUX 3HAHH BCTYIHUKIB 1 YMIHHS BHKOPHCTOBYBAaTH iX Ha TIPAKTHUIl, a TaKOX
3MIIACHIOBATH MPOIIEC HAYKOBUX JOCIIIKEHb.

[Tporpama ckinaa€eThes 3 IBOX YaCTUH:

— MUTaHHS 3arajbHOil (P13UKH, MUTAaHHA TEOPETUUHOI (Di3UKHU;

— IUTAHHS 3 KypCcy aCTPOHOMIi.

[Tporpama nepembavae, mo po3risia (i3UYHUX SIBUII, MMPOIIECIB, MOHAThH, 3aKOHIB 1 TEOpil
IPYHTY€ThCS Ha 3HAHHSAX, OTPUMAHUX CTyAEHTAaMH 3 KypCiB IHUKIY QI3UYHUX JUCLMILIIH.
PosrnsayBani NMUTaHHS OPraHIiYHO TOEAHYIOTBCS 3 HABYAIBHUM MarepiajioM acTpoHOMii Ta
KOHKPETH3YIOThCSl 3HAaHHSIMH, OTPUMAHUMH 1] Yac PO3B’sI3yBaHHs BIAMOBIAHUX (i3MYHUX 3a7ad 1
BUKOHAHHSA PNy (i3MYHHUX TaOOPaTOPHUX POOIT.

Ha ¢axoBomy BUnpoOyBaHHS BCTYITHUK ITOBUHEH MPOIEMOHCTPYBATH:

- 3HaHHA 1 PO3YMIHHS TEOPETUYHOTO Ta EKCIIEPHUMEHTAIBLHOrO 0a3ucy cydacHOi (i3uKu Ta
aCTPOHOMII.

- 3/1aTHICTh BUKOPUCTOBYBATH Ha MPAKTHII 0a30Bi 3HAHHS 3 MATEMATHKH K MATEMaTHYHOTO
amapaty (i3uKH 1 aCTPOHOMIT ITPY BUBYCHHI Ta JOCITIIKCHH] (PI3UYHUX Ta aCTPOHOMIYHUX
SIBUIIT 1 IIPOIIECIB.

- 3JaTHICTb OIIHIOBATH MOPSIOK BEIHUMH Y PI3HUX JOCITIKEHHIX, TaK CaMO SIK TOYHOCTI Ta
3HaYMMOCTI PE3yJIbTaTiB.

- 3/1aTHICTb BHMKOHYBAaTH OOYHMCIIIOBANbHI EKCIIEPUMEHTH, BHMKOPHCTOBYBAaTH YHCEINbHI
METOAM JJI pO3B’I3yBaHHS (PI3UYHUX Ta aCTPOHOMIYHHUX 3a7a4 1 MOJETIOBAHHS (HI3UIHUX
CHCTEM.

- 3paTHICTb MOJIENIOBATH (DI3UYHI CUCTEMHU Ta aCTPOHOMIYHI SBUILA 1 TPOLIECH.

- 37aTHICTh BUKOPUCTOBYBAaTH 0a30B1 3HAHHS 3 (P13UKH Ta aCTPOHOMII 17151 pO3yMiHHS Oy/10BU
Ta NOBEIIHKY NMPUPOAHMX 1 IITYYHUX 00’ €KTIB, 3aKOHIB ICHYBaHHS Ta eBoJoLii Beecirty.

- YcBigoMieHHs NpoQeciiHuX eTUUHUX acleKTiB (I3MYHHUX Ta ACTPOHOMIYHUX JTOCIIIKEHb.

- OpieHTanis Ha HaWBHILI HAYKOBI CTaHAApTH - OOI3HAHICTh IIOAO0 (PyHIAMEHTaIbHUX
BIIKPHUTTIB Ta TEOPiH, AKI CYTTEBO BIUIMHYJIM HA PO3BUTOK (i3UKH, aCTPOHOMII Ta 1HIINX
NPUPOJHUYHMX HAYK.

Jlo KOXHOTrO eK3aMeHallIMHOro OijeTa BKJIIOYEHI: TEOPETUYHl THUTaHHS; TUTAHHS
MPUKIIQJHOTO 3MICTY; O/IHA 3ajaya.

BerynHuKM MOBUHHI BOJIOJITH TEOPETUKO-EKCIEPUMEHTAIbHUM 0a3ucoM (i3MYHOI HAyKH,
OCHOBHMMH TOHSTTSAMH 3arajibHOi 1 TEOPETUYHOI (PI3UKU Ta aCTPOHOMII, MaTH YiTKE YSIBJIEHHS PO
OCHOBHI (i3u4HI Teopii, mpo pyHmamMeHTanbHI (Hi3UYHI JOCTIIN, PO OCHOBHI (DI3WYHI 3aKOHH 1
3aKOHOMIPHOCTI, YiTKO BOJIOAITH (PI3UYHOIO TEPMIHOJIOTI€I0, 3HATH (i3WYHI HMPUIaTd 1 METOAU
eKCIIEPUMEHTAJIbHUX JOCIIPKEHb, PO3YMITH (DI3UYHI MPUHIMMIM J1i OCHOBHMX BHMIPIOBAaJIbHUX
MPUJIAJIiB, BOJIOJITH HAaBUUKAMHU PO3B’A3yBaHHs (I3UMYHMX 3aJ]a4, BOJOJIITH METOAUKOIO 1 TEXHIKOIO
npoBeeHHS (I3MYHUX JOCHIAIB, TEXHIKOIO NPOBEACHHS JAabOpaTOpHUX pOOIT 3  (I3UKH,
JIEMOHCTPYBATH TIMOOKE pO3yMiHHSA LiJeH 1 3a/1a4, 10 CTOATH 3apa3 nepea Ppi3uKoM Ha CydyacHOMY
eTari po3BUTKY HaYKH.



NOPAJOK NPOBEAEHHS BCTYITHOTI'O BUITPOBYBAHHA:

. BCTYITHUU ICTIUT TTPOBOJIATH 3 BUKOPUCTAHHSIM €K3aMEHAIlIMHUX O1IETIB;

. NaKeTH eK3aMeHAIliifHuX OiJeTiB 1 eK3aMeHaIliiiHi BiIOMOCTI OTPUMYIOTH T'OJOBH
eK3aMEHallIMHNX KOMICIH y JIeHb TNPOBEICHHS BCTYIMHOTO BHUIPOOYyBaHHs; ()aKT OTPUMAaHHS
eK3aMEHAllIHUX MaTepiajiB TOJIOBH EK3aMEHAIIMHUX KOMICIH 3acBiT4yIOTh MIANKUCOM Yy
CreniabHHUX JXKypHaJax;

. 3MICT BCTYITHOT'O BUIIPOOYBaHHS BimoBinae 3micty [Iporpamus;

. JOIaTKOB1 MTUTaHHS ()OPMYITIOIOTHCS BUKIIFOYHO BiJIIMOBIIHO 110 3MicTy IIporpamus;

. BCTYITHI BUMPOOYBaHHS NMPOBOJASATH TIIBKU TOJOBA 1 WICHU €K3aMEHAIIHOT KOMICIi,
BH3HAYCHI HAKa30M PEKTOPA;

. NPUCYTHICTh CTOPOHHIX 0cCi0 (0aThKiB, BUKJIagadiB, AKi HE € WICHAMHU BiIMOBIIHOL
eK3aMeHalllifHOT KoMicil) Ha BCTYITHOMY BUIIPOOYBaHHI 3a00pOHEHA;

. BCTYITHE BUNPOOYBaHHS MPOBOAATH HE MEHINE JBOX €K3aMEHATOpiB, SKi OLIHIOIOTh

BI/IMOBi/Ib BCTYMHUWKA, 3acBIIUYIOYM il CBOIMH MANMKCAaMH B apKylli YCHOI BIAMOBIII, apKyIii
PE3yJIbTATIB BCTYITHUX BUIIPOOYBAHb (€K3aMEHAIITHOMY JIUCT1) Ta €K3aMEHAIIMHIA BiIOMOCTI;

. apKylI yCHOI BIAMOBiJI Ta €K3aMEHAI[IiH1 JTUCTH TOJIOBU €K3aMEHAI[IHUX KOMIiCiii
MOBEPTAIOTH TOJIOBaM BiJOIPKOBUX KOMICIM Miciasi BCTYHHOTO BHUIPOOYBaHHS B JIEHb HOTO
MPOBE/ICHHS;

. eK3aMeHaIliifHi BiZIOMOCTI OBEPTAIOTHCS 10 MPUIMAaIbHOT KOMICIT y IeHb TPOBEACHHS

BCTYITHOTO BUIIPOOYBAHHS, PO 1110 3a3HAYAETHCA Y KYpHAIIL iX BHAAY1 1 MIATBEPIKY€ETHCS MIAMHCOM
rOJIOBH €K3aMEHAaI[IHOI KOMICIT;

. JIOITYCK BCTYITHHKIB JI0 BCTYITHUX BUIPOOYBaHb 3IMCHIOETHCS 32 YMOBH HAasSBHOCTI
apKylIlla pe3yJbTaTiB BCTYITHUX BUIPOOYBaHb (€K3aMEHAIIHHOTO JINCTA);

. BCTYIIHI BUTIPOOYBaHHS MPOBOJSATHCS 3T1IHO 3 PO3KIIAJA0M, CKIAIEHUM NPUHMAIBHOIO
komiciero PAI'Y;

. BCTYIHUKAM, sIKi OEpyTh y4acTh B YCHUX BCTYIHUX BUIPOOYBAHHSAX, JTO3BOJSIETHCS
MaTH Npu co01 TUIBKH PYUKY;

. BCTYITHUKH OTPUMYIOTH TIIbKH OJIMH KOMIUIEKT €K3aMEHalliHUX 3aBllaHb; 3aMiHa
3aBJIaHb HE J03BOJISIETHCS;

. BCTYIIHUKH MAalOTh MPaBO 3BEPHYTHCS 1O €K3aMEHATOPiB 3 MPOXaHHAM IIOJ0
YTOYHCHHS YMOB 3aBJIaHb;

. MiJ] 9ac BCTYMHUX BUMPOOYBaHb HE JO3BOJISETHCS MOPYIIYBATH THUIILY, CHIIKYBaTHCS
3 IHIIMMH BCTYITHHKAaMH, KOPHUCTYBATHCS CIIEKTPOHHUMH, JPYKOBAaHUMH, PYKOTHCHHUMH
iHbOpMaLIHHUMU JKEepenamH;

. 3anuc BIANOBI/II Ha €K3aMEHalllHI 3aBJaHHS 3/11HCHIOETHCS B apKYII YCHOI BIJMOBIL,
MiJ] IKOKO CTaBUTHCSI MiIMUC BCTYMTHUKA, TOJIOBU Ta YJICHIB €K3aMEHaIliiHOT KOMICIT;
. BCTYNHUKH, SIKI HE 3 SIBUWJINCS Ha BCTYIHE BUIPOOYBaHHS 0€3 MOBAaXHUX MPHUYUH Y

BU3HAYEHUH PpO3KJIAJOM Yac, OO y4yacTi y MOJANbIIMX BHUMPOOYBAHHSAX Ta B KOHKYpCI He
JIOTYCKAIOThCS; 3a HAsBHOCTI MOBAaXHUX MPHYMH, MIATBEP/HKEHUX JOKYMEHTAJIbHO, BCTYIMHUKU
MOXYTh OYTH JOIYILEHI /10 MPOIMYIIEHOr0 BCTYITHOTO BUIIPOOYBAHHS 3 JI03BOJIY BiJANOBITAIBHOTO
CeKpeTapsi NpuiiMaabHOi KOMiCii B MeKax BCTAaHOBJIEHUX TEPMIHIB Ta pO3KIaAy BCTYIHHX

BUNIPOOYBaHb;
. NepecKiIalaHHs BCTYITHUX BUIIPOOYBaHb HE JTO3BOJISIETHCS.
o OLIIHIOBAHHS BIJIMOBi/I BCTYMHHKIB Ha BCTYMTHOMY €K3aMEHI 3[[IHCHIOETbCS YJICHAMHU

MpeIMeTHOI KOMICIi, MpU3HaYeHO1 3T1HO 3 HAKa30M PEKTOopa, 3a MIKajIorw omiHok Bif 1 1o 200 Gais.
[lincraBoro 111 popMyBaHHS OLIHKM € TPaBUJIBHICTh, JIOTIYHICTh, INIMOMHA BIAMOBIJI, YMIHHSA
aHaJi3yBaTU MNpPOOJIEMH, SIKI CTOCYIOTHCS 3MICTY BIAIMOBiAI, BUPOOJSATH CaMOCTIHHI OIIIHKH Ta
pIlIEHHS MO0 PO3B'SI3aHHS TAKUX MPOOIEeM.

. Yac, BifBeieHU Ha MPOBEACHHS criBOeciu 31 BerynHuKamMu — 0,25 ron. Ha OgHOTO
BCTYITHUKA (KIJIBKICTh YICHIB KOMICIi Ha MOTIK (TPYITy) BCTYMHUKIB HE OUJIbIIE TPHOX 0Ci0).



ITPOI'PAMA BCTYIIHOI'O BUITPOBYBAHHA

3aragabHa ¢izuka

Mexaniuynuii pyx Ta Horo Buau. OCHOBHA 3ajjaya MEXaHIKHA Ta CIOCOOM i1 PO3B’sI3aHHS B
kiHematuii. PizuuHe TiNO W MartepiasbHa Todka. Cucrema Bimiiky. (Crocobw BHMIpIOBaHHS
JIOBXHMHH 1 yacy.) BimHocHicTh MexaHiuHOTO pyXy. Tpaekropis pyxy. PiBHOMiIpHUIA npsAMOTiHIHHAT
pyx. llmsx 1 mepemimenns. IIBuakicTs pyXy. PIBHSHHS piIBHOMIPHOTO MPSMOJIIHIHHOTO PyXy. 3aKOH
J0JIaBaHHs IBUAKOCTEH. ['padikm 3ae)KHOCTI KIHEeMAaTHYHUX BEJIMYMH BiJl 4acy JUIsl pIBHOMIPHOTO
MPSMOJTIHIHOTO PYXY.

HepiBaomipuuii pyx. Cepennsi Ta MUTTEBA MIBHIKICTh. PiBHONIPHCKOpeHuit pyX. [IpruckopeHHs.
PiBussHHS piBHOmpHCKOpeHoro pyxy. IlBuakicte 1 mnpolaeHWH OUIAX TiMa IO 4ac
PIBHOIIPHCKOPEHOTO MPsAMOJIiHIIHOTO pyXy. ['padiku 3anexHOCTI KIHEMAaTHUYHUX BEJTUYMH BiJ] 4acy
JUTSl pIBHOTIPUCKOPEHOTO PSIMOJIIHIHHOTO PyXY.

Binsae maxminus Tin. [lpuckopenHst BuUTbHOTO maaiHHA. PIBHSHHS pyXy Mix 4Yac BUTBHOTO
HaJiHHs T

PiBHOMipHUIT pyxX MarepiadpbHOi TOYKM 1o koiy. Ilepiog i obeproBa uwactora. KyroBa
HIBUJIKICTh. 3B'S30K JIIHIHHUX 1 KYTOBUX BEIMYMH, 10 XapaKTEPU3yIOTh PyX MaTepialbHOI TOUKH 110
Koury. JIoleHTpOBe PUCKOPEHHS.

Mexaniuna B3aemois Tt Cuna. Bunu cun y mexanini. BumiproBanns cuin. JlogaBaHHs CuL.

3akonn auHamiku. [lepmmii 3axon Herorona. IHepmianeHi cuctemu Bimmiky. [Heprmis Ta
iHepTHicTh. Maca Ta immynbsc Tina. [pyruii 3akoH Heiotona. Tpertiit 3akon HproTona. Mexi
3aCTOCYBaHHS 3aKOHIB HproTOHA.

I'paBirariiina B3aeMoist. 3aKOH BCECBITHBOTO TsOKiHHA. ['paBiTariiiina crama. Cuma TsHKIHHS.
Bara it HeBaromicTh. Pyx Tisla, KHHYTOTO BEPTHKAJIBHO Bropy. Pyx Tina, KHHyTOTO TOPHU30HTAIBHO.
Pyx Tisa, KHHYTOTO IiJ{ KyTOM JI0 TOPU30HTY.

tyyni cynytHuku 3emi. [lepmia kocmiyHa mBUAKICT. PO3BUTOK KOCMOHABTHKH. BHecok
YKpaiHChbKUH ydeHuX y po3BUTOK kocMoHaBTUKH (FO. KonapaTtiok, C. KoponboB 1a iH.).

Hedopmariis Tin. Cuna npyxHocTi. MexaniuHa Hanpyra. 3akoH ['yka. Monyns FOHnra.

Cunu Tepts. KoedimieHT TepTst KOB3aHHS.

Pyx Tina miz gi€ro KUIbKOX CHIL.

PiBHoBara Tis1. Buau piBHOBaru Tu1. YMoBa piBHOBArM Tija, 110 Ma€ Bich o0epTaHHs. MOMEHT
cwid. LleHTp TsoKiHHSL.

Immysnbe Tina. 3akoH 30epekeHHs IMITyNbCy. PeakTuBHUI pyX.

MexaniuHa poOoTa Ta MOTYKHICTb. MexaHiuHa eHepris. KiHeTruHa 1 moTeHIialbHa eHeprisl.
B3aeMH1 nepeTBOpeHHs MOTEHLIANbHOI 1 KIHETMYHOI €Heprii B MexaHIYyHMX mporecax. [loBHa
MeXaHIYHa eHepris. 3aKoH 30epekeHHs eHeprii. AOGCOIIOTHO MPYKHUM yaap TBOX TLI.

KonuBanbauii pyx. YMOBH BUHUKHEHHS KOJMBaHb. BibHI KonuBaHHs. ["apMOHivHI
KOJMBaHHS. AMIUTITY, IEpio 1 YacTOTa KOJIMBaHb. PIBHAHHS rapMOHIYHHMX KoJiBaHb. da3a
KOJIUBaHb.

Matemarnunuit MmasTHUK. [lepion KonMBaHb MaTeMaTHYHOTO MasiTHUKA. [IpyKuHHUN
MAasTHUK Ta Mepiof Horo KonuBaHb. [lepeTBopeHHs eHeprii i yac KOJIMBaHb MAaTEMaTUYHOTO i
MPY>KHHHOTO MasiITHHKIB.

Bumymeni konuBanus. Pezonanc. EHeprist KonmuBanbHOTO pyXy. (ABTOKOIHMBAHHSL. )

[TommpeHHs: MeXaHIYHUX KOJHMBaHb y MPYKHOMY cepenoBuii. Ilomepedni Ta mo3goBxHi
xBui. JloxkuHa xBuii. [1IBUAKICTS HOMIMPEHHS XBUIIb.

[Mpunanmn BigHOCHOCTI A. ElfHmiTelina. OCHOBHI MOJIOXKEHHS CHEMialbHOT Teopil BIAHOCHOCTI
(CTB). llIBuaxkicTh cBiTIa y BakyyMmi. BiTHOCHICTh OJTHOYACHOCTI MOJIHA. BiMHOCHICTh JTOBXUHH 1
qacy.

PenstuBicTChKHii 3aKOH T0aBaHHS MIBUIKOCTEH. B3aeMO3B's130K Macu Ta eHeprii.

OCHOBHI TOJIO)KEHHSI MOJIEKYJISIPHO-KIHETUYHOT Teopii OyJOBM pEYOBMHHU Ta ii JOCHiIHI
oOrpyHTyBaHHs. Maca Ta po3mipu atomiB 1 Mosiekyia. KinbkicTs pedyoBuHu. MomsipHa maca. Crana
ABoraspo.

BuwmiproBanss mBuakocTi pyxy moisekyi. (Jocmig O. IlrepHa.)



[TosichenHst Oy10BH TBEpIUX T, PIAMH 1 ra3iB HA OCHOBI aTOMHO-MOJICKYJISIPHOT'O BUEHHS PO
OyJIOBYy pEUOBHHHU.

Mopnens imeanpHOro rasy. ['a3oBi 3akoHu. Tuck rasy. OCHOBHE PIBHSHHS MOJICKYJISIPHO-
KIHETUYHOI Teopil iIcalIbHOTO Ta3zy.

PiBusiHHS cTany igeanbHOro Tra3y. PiBHsHHA MenneneeBa-Knaneiipona. [3ompornecn.
(3pimKkeHHs ra3iB, iX OTpUMAaHHS 1 BUKOPUCTaHHSI.)

[TapoyTBOpeHHs it koHaeHcanis. Hacuuena it HenacudeHa napa. Kunians. Bosoricts noBiTps.
Touka pocu. MeToau BUMipIOBaHHS BOJIOTOCTI MOBITPAI.

BrnactuBocri pinun. [loBepxueBuii HaTsr piguau. 3MouyBaHHs. KaninspHi sBuia.

bynoga it BnactuBoCTi TBepaux Tijl. Kpucramiuni  amopdHi Tisa. AHI30TpPOIIisST KPUCTAIB.
(YTBOpeHHSI KpHUCTaNiB y mpupoji.) Piaki kpuctaim Ta iXHI BIACTUBOCTI. 3aCTOCYBaHHS PIAKUX
KkpuctaiiB y TexHimi. [lomiMepu: iX BimacTuBocTi 1 3acTocyBanns. (Hanomarepiann).

Temoni siBuma. CTAaTUCTUYHHNA 1 TEPMOTUHAMIYHHN TiIXOH 10 TIOSCHEHHS TEIUIOBUX SBUIIL
Tepmoaunamiuna piBHOBara. Temreparypa. (Criocodu BUMIpIOBaHHS TeMIIEpaTypH. )

Brytpimns enepris Tin. J{Ba cnocoOu 3MiHM BHYTPINIHBOI eHeprii Tina. PoboTa i KimbKicTh
teriotd. Pobora TtepmoaumHamiuHoro mpouecy. TemnoemHicts. [lepmmii 3akoH TepMOIUHAMIKU.
AniabaTHul TIporiec.

TemnoBi mammuu. [lpuHnun aii temnoBux ABUTYHIB. (BUTYH BHYTPIIIHBOTO 3TOPSIHHA.
Ju3ensb.) HeoGopoTHICTh TEITOBUX MPOIeciB. XOI0MIbHA MallluHA.

Enextpuune mone. HampyxeHicTh enekTpudyHOro mosig. CHIIOBI JiHIT €NTeKTPUYHOTO MOJIs.
Haknaganns enexTpuyHUX moiiB. EnekTpudHe mojie TOUKOBHUX 3apsiiiB.

PeyoBuna B enektpuyHoMy moii. IlpoBimHukM B enekTpuuHOMY moii. JlieneKTpukd B
enekTpuuHOMy Toni. Tlomsipu3zanist aienexktpukiB. JliedeKkTpu4yHa MPOHUKHICTH pedoBuHU. (Brums
EJICKTPUYHOTO ITOJIS Ha J)KMB1 OpraHi3MH. )

PoGota mix yac nmepemimmeHHs 3apsay B OJAHOPITHOMY eleKTpocTaTndHoMy nodii. [Torenmian
€JIEKTPUYHOTO TOJISL.

Pi3nuns notenHmianis. 3B’s130K HANPY>KEHOCTI €IEKTPUYHOTO IMOJIS 3 PI3HULEIO TOTEHIIAIB.

EnextpoemHicTh. EneKTpoeMHICTb MIIOCKOT0 KOHAeHCaTopa. Bunu konaeHcaTopiB. 3’ € JHaHHS
KOoHJIeHcaTopiB. EHepris enekTpuyHoro nosis. BUKOpUCTaHHS KOHAEHCATOPIB Y TEXHILIL.

Enextpuunuii crpym. Enexkrpuune kono. Jlxepena 1 CHOKUBadi €IEKTPUYHOTO CTPyMY.
Enextpopymniitna cwia. 3akoH Oma ajis MOBHOTO Kojia. EJeKTpuuHiI Kojia 3 TMOCHTIJIOBHUM 1
napajeabHUM 3’€HaHHAM MpoBiIHUKIB. PoOoTa Ta MOTyXHICTh enekTpuuHoro crpymy. (Termiosa
nist ctpymy.) Mipu ta 3aco6u 0e3nekH i1 4ac poOoTH 3 €IEKTPUYHUMH NPUCTPOSIMHU.

EnexTpuunuii cTpyMm Yy Ppi3HHX CcepeqoBHINax (MeTanax, piJWHaxX, Tra3ax) Ta HOro
BUKOPHUCTaHHS.

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

EnextponpoBiiHiCTh HaMIBOPOBIIHUKIB Ta ii BuaW. BracHa 1 JOMIIMIKOBAa MPOBIAHOCTI
HaMIBIPOBITHUKIB.

EnextponHO-IipKOBUI TIepexia: WOTO BIACTUBOCTI 1 3acTOCyBaHHs. HamiBmpoBiTHUKOBUI
nion. HamiBnpoBiTHUKOBI MPUIaIM Ta X 3aCTOCYBaHHS.

CtpyM y BakyyMi Ta oro 3actocyBaHHs. EnekTpoHHI my4yKku Ta iX BiaacTUBOCTI. EnekTpoHHO-
IpoMeHeBa TpyOKa.

Enextpuyna 1 marniTHa B3aemonii. B3aemomisi mpoBigHUKIB 31 cTpymMOM. MarHiTHE o€
cTpyMy. JIiHiT MarHiTHOTO MOJSI MPSIMOTO 1 KOJIOBOTO CTpyMiB. [HAyKIis MarHiTHOrO mois. IloTik
MarHiTHO1 THAYKIIi.

Jlis MarHiTHOrO MoJisi Ha MPOBIAHUK 31 cTpymMoM. Cuna Amrmepa. [lis MarHiTHOro mojisi Ha
pyxomi 3apsypkeHi yactuHku. Cuna Jlopenima. MOMeHT cuil, 1o Jli€ Ha NPSIMOKYTHY paMKy 3i
CTPYMOM y MarHiTHoMy noJi. [IpuHiun nii eJexTpoABUTyHA.

MarHniTHi BracTuBOCTI peyoBuHH. [lia-, mapa- i ¢epomMarHeTuku. 3aCTOCYBaHHS MarHiTHHX
MarepianiB. (Marnitauii 3anuc iHGopmartii. Brumms MarHiTHOTO 1MOJIs Ha )KMBI OpPraHi3Mu.)

EnextpomarnitHa inaykuis. Hocmign M.@Dapanes. Hampsim iHOyKuniiHOro cTpymy. 3akoH
enekTpomarHitHoi iHAYKIT. Camoinaykiis. EPC camoinaykmii. [aaykTuBHiCTh. EHEpris MarHiTHOTO
TOJISE KOTYIIKHU 31 CTPYMOM.

OOGepraHHs TPSAMOKYTHOI paMKH B OJHOPIIHOMY MAarHiTHOMY TIOMi. 3MIHHUH CTpPYyM.



OnepsxaHHsl 3MIHHOTO CTpyMmy. ['eHepaTop 3MiHHOTO CTpyMy. Jlitoui 3Ha4YEHHS HANPYTH 1 CHIIH
ctpyMmy. Tpanchopmarop. BupoOHHMITBO, Tiepemada Ta BUKOPUCTaHHS €HEPrii eJIeKTPUIHOTO
CTpyMy.

B3aeM03B’ 130K €NEKTPUYHOTO 1 MarHiTHOTO MOJIIB K MPOSIB €IUHOTO EIEKTPOMArHiTHOTO
TOJISL.

KonuBanbHuil KOHTYp. BUHUKHEHHSI €1eKTPOMarHiTHUX KOJMBaHb y KOJIMBAIbHOMY KOHTYDI.
["apMOHiYHI eeKTpOMAarHiTHI KOMUBaHHS. PIBHSAHHS €EKTPOMArHITHUX TAPMOHIYHHUX KOJIHUBAHb.
YacToTa BIaCHUX KOJIMBaHb KOHTYpY. IlepeTBopeHHs eHeprii B KOJIMBalIbHOMY KOHTYpl. BumyreHi
KonuBaHHs. Pe3oHaHc. ABTOKOTMBAHHS.

YTBOpeHHsI 1 TOMmMMUpEHHs enekTpoMarHiTHUX XBWib. Jlocmimm I'. TI'epuna. IIBuakicTs
MOIIMPEHHs, JOBXHHA 1 4yacToTa eyeKTpoMmarHiTHOi XxBuii. Illkama enekTpoMarHiTHHX XBHJIb.
BractuBOCTI €MeKTpOMAarHiTHUX XBWJIb PI3HHUX Jiana3oHiB 4acToT. EjeKTpoMarHiTHI XBWII B
npuponi 1 texniui. [lpunnun aii pagiorenedonHoro 3B’s3Ky. PamiomMoBineHHS 1 TeneOayeHHS.
Panionokarrisa. CtitbHHKOBUH 3B’ s130K. CYITyTHUKOBE TeeOaueHHS.

Po3BuTOK ysBIEHH Mpo npupoay cBiTia. [lomupenHs cBitia B pisHUX cepenoBumiax. /xepena
1 mpuiiMaui cBitina. [lornmHanHs 1 po3citoBaHHs cBiTia. Binobuanus cpitna. (Ilmocke i chepuune
n3epkania. Onep:kaHHsi 300paxkeHb 3a JOTIOMOTOI0 J3€pKall. 3aCTOCYBaHHS J3epKail.) 3alOMJICHHS
cBiTJIa. 3aKOHHM 3asIoMJIeHHS cBiTia. [TokazHuk 3asiomieHHs. [lopHe BinOuBaHHs cBiTaa. (BomokonHa
ornrtuka.) Jlim3u. [loOymoBa 300paxkeHb, ojepkaHuX 3a pomomororo JiH3. Kyt 3opy. Onrtuuni
IpUJIAJIHU Ta X 3aCTOCYBAHHS.

CBITJIO SIK eJIeKTpOMarHiTHa XBuIsA. KOrepeHTHICTh CBITJIOBHX XBWJIb. [HTEpdEepeHItis cBiTia.
IaTepdepeniiiiini KapTHHU B TOHKHX IUIacTUHKaX 1 miiBkax. (IIoHATTs mpo rosorpadiro.)

Hudpaxuis ceitna. [puamun [Noiirenca-Openens. Audpaxmiiiai kKapTuHU Bijg IUTHHY,
ToHKOI HUTKH. [ndpakiiitna rpatka.

Hucniepcis citna. [IpoxomkeHHs cBiTIA Kpi3k npu3My. HenepepBHHii CLIEKTp CBiTIIA.
CriekTpocKoI.

[onsapu3auis citia. [Ipuponne 1 nonsipuzoBane cBitio. (OxeprkaHHs MOJIIPU30BAHOTO
CBITJIA.)

KBanroBi BiactuBocTi cBitia. I'inote3a M. [Inanka. Ceitiosi kBanTH. Ctana [lnanka. Enepris
Ta imMIyJsbc ¢poroHa. Tuck cBiTia.

®oroedpexr. [Hocmiau O.I'. CtoneroBa. 3akoHM 30BHIIHBOIO (oTtoedexTy. PiBHIHHA
¢doroedexry. 3acrocyBaHHs PoTOeheKTy.

JIrominecuentis. (PoroxiMiuHa Jis CBITJIA.)

KBaHTOBI reHeparopu Ta ix 3acrocyBaHHs. [IpyHIMN i1 KBAHTOBUX T'€HEPATOPIB.

KopnyckynspHo-XBUIbOBHI yasi3M CBITIIA.

Icropis BuBUeHHs aroma. SlnepHa mozens aroma. KBantoBi moctymatu M. bopa. (Jocmiau
. ®panka il'. I'epua.) Enepreruuni cranu aToma.

BumnpomiHioBaHHs Ta TOIVIMHAHHA CBITJIa aTOMaMH. ATOMHI 1 MOJEKYJISpHI CIEKTPH.
PentreniBchbke BUIIPOMIHIOBaHHS. (3aCTOCYBAaHHSI PEHTTEHIBCHKOTO BHUIIPOMIHIOBAHHS B Haylli,
TEXHIIll, MeJUIINHI, Ha BUPOOHHUITBI.) CrIeKTpaTbHHIA aHaATI3 Ta HOTO 3aCTOCYBAaHHS.

Metoau peecTpariii 10HI3yF0YOTO BUIIPOMIHIOBAHHS.

AtomHe sapo. IIpoToHHO-HEeWTpoHHa Mojenb aTroMHOro sapa. Hykmonu. [3otomu. fAnepni
CHJIM Ta 1X 0cO0IMBOCTI. POJIb eneKTpHUYHUX 1 siIepHUX CUIT y 3a0e3MeueHH1 CTIMKOCTI sep.

®i3u4HI OCHOBH s7epHOI eHepreTuku. Exepris 3B's13ky atoMHoro sifpa. ledgext mac. Ciocobu
BHUBUILHEHHS SIZIEPHOT €HEPTii: CHHTE3 JIETKUX 1 MOAUT BaXKUX sjep. AnepHi peakmii. Jlanmrorosa
peaxIlist Moy siaep ypany. SnepHuil peaktop. SnepHa eHepreTuka Ta eKoJIoris.

PamioaktuBHicTh. I[lpupomHa 1 ImTy4Ha pagiOaKTHUBHICTB. Bumm  pamaioakTUBHOTO
BunpomMiHioBaHHs. Ilepion HamiBpo3many. 3akoH paAloaKTHBHOTO posmany. OTpuUMaHHS 1
3aCTOCYBAaHHS PAIiOHYKII/IB.

(dosumetpis. [1o3u BUTIpOMiHIOBaHHS. 3aXUCT BiJ] 10HI3YIOUOTO BUIIPOMIHIOBAHHSI. )

EnemenTtapHi 4acTHHKH. 3araibHa XapaKTEpUCTHKa eleMeHTapHuX yacTHHOK. (Knacudikamis
eneMeHTapHuX 4acTUHOK.) KBapku. KocmiuHe BUTIpOMiHIOBaHHS.



Teopernuna ¢izuka

[Ipeamer Ta MeTO TEOPETUUHOT (PI3UKH.

Knacuuna mexanika K po3aisl Kypcy TeopeTudHoi (i3uku. Mexi 3aCTOCYyBaHHS KIACHMYHOI
(HexBaHTOBOT) MexaHiku. OS] OCHOBHUX MOHAThH KJIACUYHOI MEXaHIKH.

JlociKeHHs pIBHSIHD PYXY 1 3aKOHIB 30€pEKCHHSI.

Jlunamika cucteMu yacTUHOK. Tumu cui. 3akoHu 30epekeHHs. 3ajjaua IBOX TUI: 3Be/ieHa Maca,
pyX y HeHTpallbHOMY Mo, 3a7a4a Kemnepa, mepepis poscisiaas, hopmyna Pesepdopaa, maboparopHa
cucTeMa BIJUTIKY 1 CHCTEMa BIJUTIKY IleHTpa Mac. MexaHiuHa nmoaioHicTh. Teopema Bipiana.

Pyx npu HassBHOCTI B si3€id.

Tunu B's3ei. Bipryansni nepemimenss. [lpuamun [['Anam6Gepa. PiBasuus Jlarpanka
MEPUIOTO POY.

[TpuHnun HakMeHIo1 Jii.

V3aragpbHeHI KOOPJAMHATH Ta IIBUIKOCTI, CTaH CHUCTEMH, KOHQIrypamifHuii mpocTip.
[aTerpanpHe GopMyIroBaHHs 3aKoHIB (izuku. OCHOBHA 3a7a4a BapiamiitHoro uynciaeHHs. [Ipunmmmn
l'aminbpToHa, piBHsAHHS Jlarpamxa apyroro poay. YsaraibHeHHWH immynbc. BmactuBocti ¢yHKmii
Jlarpan»ka, aCHMOTOTHYHA aAUTUBHICT. [IpuHIun BigHocHOoCTI ["anines, po3mupena (HeoJHOpiAHA)
rpymna neperBopens ["amines. @ynkuis Jlarpamka yacTku Ta cuctemu yactok. Oynkuist Jlarpamxka y
30BHIIIHBROMY TIOJi. Y3arajllbHeHa eHepris. Y3arajlbHEHUW NOTEHIIad, JUCUIATHBHA (YHKIIiS.
PiBHsnHs Jlarpanska 11s1 HEKOHCEPBATHBHHUX CHCTEM.

Teopema HpoTep 1 3akoHUN 30epeKeHHS.

Junamiuni 3MiHH1. [HTerpanu pyxy 1 3akonu 30epexenns. Cumerpii. Teopema E. Hrotep (E.
Noether). 3akonu 36epexxeHHs K HachIiaku Teopemu Hpotep.

Berym 1o Teopii komuBaHb.

OpnoBumipHuii  pyx. Ocuunstop noOnmM3y  TOJOXKEHHs  piBHOBaru. Pyx vy
IIBUAKOOCIHITFOIOYOMY T10JTi. 3racarodi KoauBaHHs. BuMytieHi konmBaHHs. MaJi KOJHMBaHHS CUCTEM
3 O6aratbMa CTYNEHSIMM BUIBHOCTI, BIACHI YAaCTOTH, HOPMaJIbHI KOJMMBaHHs. [IOHATTS npo HemiHiliHI
Ta IMapamMeTpUYHi KOJMBAHHS.

JluHamika TBepJ0ro Tina.

Mopens TBepaoro Tina. KoopauHatu, MBUAKOCTI 1 MPUCKOPEHHS TOYOK TBEPJOTO TiJa.
Marpunst nosopoty. Kyru Eitnepa. TeH3op 1 BEKTOp KyTOBOi HIBHAKOCTI. JlMHamiuHi 3MiHHI
TBepaoro Tina. Tensop iHepuii. Kinernuyna enepria. Cucrema piBHSIHb pyXy TBEPAOIO TL1a BITHOCHO
HepyxoMoro Ta pyxomoro 6asuciB. PiBusHHs Eiinepa. [[3uru. PiBusnus Jlarpanxka tBepaoro Tina.
VY3aranbHeH1 CUJIM, y3arajlbHEHI IMITyJIbCH, y3arajibHeHa eHepris Teepioro Tina. Omuc pyxy
TBEPJIOTO TiJ1a B CHCTEMI BIAJIIKY, 110 00epTa€THCS BIIHOCHO 1HEPIIAIbHOI CUCTEMH BIJUTIKY.

OcCHOBM M€XaHIKHU CYIIJIbHOTO CEPEAOBUIIIA.

OCHOBHI TOHATTS MEXaHIKM CYLUIBHOIO cepefoBulia. TeH30p MMBUAKOCTI aedopMariiil.
PiBHsiHHS HenepepBHOCTI. TeH30p MexaHIYHHMX HANpyKEeHb 1 3aKOHU 30€peKeHHsS IMIyjbca Ta
MOMEHTa immyibca. PiBHAHHS ansi eHeprii. Bektop YmoBa. PiBHSHS pyXy iAeanbHOI piIUHH.
Cranionapna Tteuist 1 iHTerpan bepnymm. Teopema TomcoHa mpo 30epeskeHHS LUPKYIALIT
mBuAKocTi. [ToTenniansHa Teuis. HectucnuBa pinnHa. 3ByKOBI XBWIII B pilUHAX Ta ra3ax. PiBHIHHS
Hap’e-Ctokca. JlaminapHa 1 TypOyJieHTHA Teuli B S3K01 piIUHHU.

PiBastHHs [aminsToHA.

[TeperBopenns Jlexanapa. Oyukiis 'aminerona. PiBasaus ['aminerona. @ynkiis ['aminsToHa
gk eHepria cuctemu. [lpuxmamu. ®azoBuil mpoctip. PazoBi Tpaektopii. Teopema JliyBimis.
Bapianiiinuit npuHun A piBHSAHb [ amMinbTOHA.

Kanoniunumii popmanizm.

Hyxxu [lyaccona, ix BnactuBocti. Teopema Ilyaccona. 3B's130k nyxok Ilyaccona 3 3akoHamMu
30epexxenHs. Kanoniuni neperBopenns (KII). ITpuxnanu. Bnactusocti KII. KII mns ocuunsitopa.
3aranpHUll WiAXig 10 Teopii KaHOHIYHMX NepeTBopeHb. Metox [aminbrona-Sko6i. Ilpuknanu
3acTocyBaHHs. 3MiHHI “mis-kyT . [Ipuknaau. AniabaTuuni iHBapianTH. ONTHKO-MEXaHIYHA aHAJIOT151.

PensTuBicTChKa KiHEMaTHKA.

dizuka i1 reometpis. [lceBmoeBkIiIoBa CTpyKTypa nmpocTopy-dacy. [aTepBan. CBiTOBHI KOHYC
noniit. [leperBopenns JlopeHua sk HaCIIIOK IHBapiaHTHOCTI IHTEpBaNY, iX (i3U4HA Ta TEOMETPHUYHA
iTepnperamis. Hacmiaku mneperBopenp Jlopenmna. IlpwHIMD BiIHOCHOCTI SK BigoOpakeHHS



TICEBIOEBKIIIOBOI TEOMETpii MpOCTOpy-uacy. 4—BEeKTOpHU: 4—pajiyc-BEKTOp, 4—IIBUAKICTb, 4—
IIPUCKOPEHHS, IEPETBOPEHHSI 4—BEKTOPIB.

PensruBicTchka qUHaMIKA.

Jlist JuTs BUTBHOI YacTKU. PensaTHBICTChKI iMITyITbC | eHepris. 4—immynbce. PiBHsHHS ["aminbTOHA-
SIxo0i BibHO1 yacTku. B3aemonis B Teopii BimHOocHOCTI. DyHKIIsA JlarpaHka sSIK YOTHPUBUMIPHUI
cKaysIp. 4—cuiia Ta ii mepeTBopeHHs. 3B'130K 4—cw 1 4—immynbca. PiBHsHHA MinkoBchkoro. Jlis i
¢ynkuig Jlarpamxka 3apsga B 3aJaHOMY €JIEKTPOMArHiTHOMY TOJi, 4-TIOTEHIak, piBHSHHSI
laminpToHa-AK006i. IHBapiaHTHICT (a3u e€IEeKTPOMAarHiTHOI XBWI, 4—XBHJIBOBHH BEKTOD,
MEPETBOPEHHS YaCTOTH 1 3—XBUIILOBOT'O BEKTOPA.

ExcniepuMmeHTaibHI OCHOBM 1 MareMaTtudHe ¢GOpMYIOBaHHS (yHIaMEHTAIBHUX 3aKOHIB
KJIACHYHOI €JIEKTPOJMHAMIKH.

3akon Kynona. [Ipunnun cynepno3uiii. CtpyM. Inaykitis maraitHoro nojst. Cuia, 1o i€ Ha
CTpyM B MarHiTHOMY mojii. 3akoH bio — CaBapa. 3akoH Ammnepa 3akoH €JIeKTpOMarHiTHOI 1HYKIIii.
Enextpopymuiiina cuia. PIBHAHHS KJIaCUYHOI €JEKTPOJUHAMIKH y BakyyMi. CUCTEMU OJUHMLIb.

MikpocKkomiuHi Ta MakpOCKOIIUHI PIiBHAHHS eleKkTpoanHamiku. [lomspusarnis cepemoBuia,
3B’si3aHi Ta BUIbHI 3apsaau. Enekrpuuna inaykuis. HamarniuyBanHs cepeloBUINA, MOISpU3AIIHMIMA
CTpYM Ta CTPyM HaMarHiuyyBaHHs. HanpyskeHiCcTh MarHiTHOTO 10J1s1. PIBHSIHHS HEeTlepepBHOCTI. 3aKOH
30epexeHHs enekTpuyHoro 3apany. Cuna Jlopenna. 3akoH 30epexeHHs eHeprii. O0'eMHa ryctuHa
eHeprii enmexTpomarHiTHOro mons. Bekrop IloiinTiHra. 3akoH 30€peXEHHS IMITYIIbCY.
MakcBeniBCbKUI TEH30p HATATY. 3aKOH 30€peXeHHSI MOMEHTY IMITYJIbCY.

Enextpocraruka. CkanspHuii norenuian. Hanpyxenicts enekrpuynoro nois. Teopema ["ayca.
Pipusnns Jlamnaca i piBusuHa [lyaccona. Metoau po3B’si3yBaHHS 3a/1ad €eKTpocTaTUKU. Po3kiaz
CKJIIPHOTO MOTEHIIANy M0 MYJIbTUIIONAX. EnexTpuunuii munons. Keaapymons. Exepris aumons y
30BHIIIHBOMY MOdi. Jlumomnb-aumnonbHa B3aeMois. EHepris cucteMu 3apsiKEHUX MPOBIIHUKIB.
€MHICTb.

MarniTocratuka. Bektop MaruitHoi iHAykii. BekropHuil norennian. Po3kiaa BEKTOpHOTro
MOTEHILIay 1o MyJbTunonax. CkaasipHUM MarHiTHUN noreHuian. EHepris mMarHiTHOro moss Juis
MarHitoctaTuuHux sBuil. KoeditieHTH B3aeMHOI Ta camo iHAyKuii. MarHiTHU# nunons. Exepris
Mar"iTHOrO JIMIOJIS Yy 30BHIIIHBOMY MAarHiTHOMY MOJi. MarHiTHa AUNOJIb-AWUIIONbHA B3aEMOIIS.
B3aemoist cucteMu cTpyMiB 13 30BHILIHIM MarHiTHUM 1nosieM. ['ipomarHiTHe BigHoueHHs. Teopema
Jlapmopa.

BumnpomiHioBaHHS Ta MOLIMPEHHS €1eKTPOMArHiTHUX XBUJIb.

Kani6pyBanbHa iHBapiaHTHICTh piBHSHb MakcBena. Kami6pyBanus Jlopenua. Kymona 1
I'aminbToHa. 3ami3HIOBANIbHI Ta BUMEPEIKAIOY1 TOTEHITIAH.

Crnektpanbuuil po3kiaja. CrnekTpanbHMM Ta KyTOBMHM PO3MOJLT €HEprii BUIPOMIHIOBAHHS.
ITnocka MoHOXpoMaTH4Ha XBUJIA. 3akoH aucnepcii. [Tonspusaritisi, IHTEHCUBHICTh €JEKTPOMArHiTHOT
XBUJIL. 3B'A30K M1 €HEPri€r0 i IMITYJIbCOM IIJIOCKOi eIeKTPOMarHiTHOI XBuJill. EnekrpomaruitHe mose
SK CYKYITHICTh TApMOHIMHUX OCUMWIATOPIB. Bupas eneprii, iMIyabCy Ta BEKTOPHOTO MOTEHIATY
4yepe3 KOOPJWHATH Ta IMITYJIBCH OCHUIISTOPIB €JIE€KTPOMArHITHOTO TOJIS.

EnextpomarHiTHe moyie Ha BeNMKiM BiacTaHi Bix mkepena. KyroBuil Ta cnekTpanbHUit
PO3IOMAINT eNEeKTPOMAarHiTHOTO BHUIPOMIHIOBAHHS 33JaHUM CTPyMOM. EllekTpuuyHe IUMOibHE I
KBaJIpyMOJIbHE MarHiTHE JTUIOJIbHE BUITPOMiHIOBaHHS. EfekTpoMaruitHe mosue B OJIMKHIN Ta JabHIN
30Hax. EnekTpomartiTHe mose 3apsay, skl pyxaetbcs nmpuckopeno. [lotenmianm Jlienapa-Bixepra.
Enepris, BUIPOMiHIOBaHA YaCTHHKOIO, 110 PyXa€ThCs MPUCKOPEHO.

Po3cisHHS enekTpomMarHiTHUX XBWIb. EdexTuBnmii nepepiz posciguusa. @opmyna TomricoHa.
Peakuis BunpomintoBanHs. Paianiiina mupuHa cieKTpalbHUX JIHIH.

Hudpaxiis enekrpoMarHiTHUX XBuib. @opmyna I'pina. Audpaxiis niHiiHO MOISpU30BaHOL
XBUJII Ha KPYIJIOMY OTBOPI.

OcHOBH crienianbHOi Teopii BiIHOCHOCTI.

ExcniepuMmeHTabHI OCHOBH CriemiaiibHOI Teopii BimHOCHOCTI. Abeparis 3ipok, gociin dizo.
IleperBopenns Jlopenna. Hacniaku 3 nmeperBopens Jlopenna. [IpaBuino momaBaHHS IIBUAKOCTEH.
YoTupuBUMIpHHI BEKTOP Ta WOTO MEPETBOPEHHS MPHU TMEPEXOJi BiJl OJHIET M0 1HIIOI 1HEPIIHHOT
cucreMu BiuTiKy. I[IpocTopoBo-uacoBuii iHTepBas KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOPAMHATH.
Ckansgpauii 100yTOK YOTHPUBEKTOPIB, WOTO I1HBApiaHTHICTh BIHOCHO IEpeTBOpPeHbL JIopeHria.
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YoTupuBEKTOp TYCTHHU CTpyMy. PiBHAHHS HernepepBHOCTI. YOTUPHBEKTOP MOTECHITATY, PIBHSIHHS
st Hboro. KamibpyBanus Jlopenma TeH30p eJIeKTpoOMar”iTHOro Tosist. PensTuBicTChKa
KOBapiaHTHICTb piBHSAHb MakcBemna. IleperBopenns Jlopenua ans moiiB. IHBapiaHTH TeH30pa
esiekTpomarHiTHoro nosst. Egexr [Jonmnepa. KoBapiantHicTs Bupa3sy it cuiin Jlopenna

PensaruBicTchka MexaHika. PIBHSHHA pyXy B cHemiajabHii Teopii BIATHOCHOCTI. YOTUPUBEKTOP
IIBUJIKOCTI, IMIYJbCy, cuiH. EHepris dactuHku Posman dactuHok. PenstuBicTchka (yHKITIS
Jlarpanmxa Ta ['aminerona. [IpuHIMI HaiMEHTIIOT i1 TS €JICKTPOMArHiTHOTO Mojst. [aTerpan ail s
CHCTEMH, KA CKJIAJAEThCA 3 YACTUHOK 1 1oJ1s1. TeH30p eHeprii IMIysbCy e1eKTPOMarHiTHOro Mojst™.
3akoH 30€peKCHHS EHEePrii Ta IMITYJIbCY.

EnextpoauHaMika CyI[UIBHOTO cepeloBHIIA

Hienextpuku. BexTop monsipusanii. Bexrop enextpuynoi iHaykuii. TeH30p Moaspru30BHOCTI.
Marnetuku. Bektop Hamarniuenss. [lonspusauis HenojsipHux aAienekTpukis. JlokanpHe mnoue.
®opmyna Knaysiyca — Mocotti [lomnsipu3zartist moisipHUX Ji€IEKTPUKIB Y HOCTIHHOMY €JIEKTPHYHOMY
nom. Jlucmepcis MieNeKTPUYHOI MPOHMKHOCTI. 3B’SI30K MK JICJIEKTPUYHOI Ta MAarHiTHOIO
MPOHUKHOCTSIMH W EHEpri€lo, siKa IMOTJIMHAEThCs B cepemoBuini. CrmiBBimHomenHs Kpamepca —
Kponira. YactoTHa aucrnepcis rasy i3 3apsaKeHUX rapMOHIHHUX OCIHIIATOPIB.

@DeHOMEHOJIOTIYHA TEOPis HOITHPEHHS €JIEKTPOMArHiTHUX XBUJIb.

[Tnocki xBuil B JielleKTpUKax. XBWIbOBE DPIBHAHHSA. [Iocka MOHOXpOMAaTW4Ha XBHIISL.
XBunboBuil BekTop. JucnepciiiHe piBHsAHHS. Da30Ba IIBHIKICTh EJIEKTPOMArHITHOT XBHII.
CriBBiAHOUIECHHS] MK aMIUTITYAaMH HAIpPY)KEHOCTEH eNIeKTPUYHOro Ta MarHitHoro mouiB. [loTik
eHeprii emekTpoMarHiTHOI  xBwii. [lonspu3aimis  eJeKTpOMAarHiTHUX XBWIb. llommpeHHS
€JIEKTPOMArHiTHUX XBWIb y AHCIEPrylouoMmy cepeaoBuini. ['pynmoBa mBuakicts. BinOutrs i
3aJIOMJICHHS €JIeKTpOMaraiTHuX XBuib. @opmynu Openens. KoedimieHT BIZOUTTS Ta MPOXOHKESHHSI.
Kyt Bbprocrepa. [loBHe BHyTpilHE BigOUTTS. [TommpeHHs el1eKTpOMarHiTHUX XBUIIb Y TPOBITHUKAX.
[TommpeHHs €IeKTPOMArHiTHUX XBWJIb B aHI30TPOITHOMY CEepelOBHINI. 3BHYAiHA Ta HE3BUYAliHA
xBwiIi. ['eomerpuuna ontuka. Eiikonanbhne HabmmwkeHHs. BunpomintoBanus Uepenkosa — Bapuiosa.

EnexTpomarHniTHe nojie y XBHWJIeBOAax Ta pe3oHaTtopax. [lonepeuHo - Mar"iTHi Ta NomnepeyHo -
eJIEKTPUYHI XBUIII. ENeKTpoMarHiTHi XBWIIi B IPAMOKYTHOMY XBHJIEBOI1. [IpsAMOKYyTHHI pe30HaTOD.

KBazicrarioHapHi €1eKTpOMarHiTHi MoJis.

YMoBH  KkBazicraimioHapHocTi. KBazicTamioHapHi sBHUIIA B JIHIHHUX MPOBITHUKAX.
KgBazicramionapue HaOmmwkeHHs a1 MarHiTHOTO mosia. CkiH — edekT. MarHiTHUN pe30HaHC.
ITpaBuna Kipxroda*. Jlosri niHii.

PiBHSIHHS MarHiTHOI TiAPOJMHAMIKM I HECTUCIMBOI piiuHU MarHiTHe yucio PeitHombaca.
[TommpenHs 30ypeHb B i/1ealbHOMY MIPOBIHOMY CEpeOBUIL, sIKE 3HAXOIUTHCSI B MArHiTHOMY TOJII.
AnbdBeniBcbki xBuil. Teuis ['apTmana.

Ilepexin Bijg KBaHTOBOI MexaHIKM 10 Kiacu4yHoi. KBasuknacuune naOmkeHHs. [IpaBuina
kBaHTyBaHHs bopa-3oMMepdenba.

Pi3Hi mpeacTaBiIeHHs BEKTOPY CTaHy Ta ONEpaTopiB. 3araibHa TEOpis YHITAPHUX N1EPETBOPEHD
VYHiTapHI MEepeTBOPEHHs, IO BIJMOBIIAIOTH 3MiHI CTaHy 3 4acoMm; mnpezactaBieHHs [llpeninrepa,
laiizenOepra Ta B3aemoii. PyX y KyJOHOBCHKOMY IOJIi, AUCKPETHUH Ta HENEPEPBHHUH CHEKTPU
(ceminap).

Crin Ta moHATTA criHopa. CIiHOpPH BUIIMX PaHTIB. 3B 30K CIIIHOPIB 3 TeH30paMH. Marpuiii
[Tayni. PiBusunsg [aymi.

Teopis 30ypeHb B cTalliOHApHUX CTaHAX 3 JTUCKPETHUM CIEKTpoM. Teopis 30ypeHb npH HasiBi
IBOX OyM3bKuX piBHIB. Teopis 30ypeHb npu HasiBi BUpOopkeHHS. Meton Pitia (ceminap).

VIMOBIpHICTb JUIs IEPEXO/IiB 3 OJHOTO KBAHTOBOTO PiBHS HA iHIIHMIL. AjiabaTHyHe Ta panToBe
BKIJIIOUEHHs B3aeMoii. [lepexoau mif i€o mepioJuuHOro 30ypeHHsl.

[IpaBmwma BigOOpPY M1 BUIPOMIHIOBAHHS Ta TIOTJIMHAHHA CBITIA. MYyJIbTHIIOIBHE
BUIIPOMiHIOBaHHA. Yac )KUTTA 30yPKEHHOTO CTaHy Ta IHpuHa eHepreTuyHoi diHii. Edexr [Tapka.

[TpuHIKIT TOTOXKHOCTI Ta OOMiHHA B3aemojis. Teopiss OCHOBHOTO CTaHy aroMa 3 JIBOMa
eJleKTpoHaMH. 30y/DKEHHHI cTaH aToMa Teliio: OpPTO Ta Imapareiii.

Po3paxyHok aToMHHX piBHIB MeTOZ0M XapTpi-Doka (METO ] caMOy3TOKEHOTO TTOJIS).

Bropunne kBaHTyBaHHs Oo30HHOro Ta (QepmionHoro momiB. IlpeacraBieHHs uwncen
3aIl0OBHEHHS TaPMOHIYHOIO OCLUJIATOPA.
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OcHOBU pensaTUBICTCHKOI Teopii mons. [liiche Ta komruiekcHe monis Kieiina-I'opmaona,
BEKTOpPHE I10JIe, €JIEKTPOMAarHiTHE MoJe.

PiBusnns /[lipaka. BinpHuiA pyx aipakoBcbkoi dacTHHKH. KamiOpyBanbHHMN NpUHIMIT Ta
BKJIIOUEHHSI EJIEKTPOMArHiTHOro moss. ENeKTpoH B 30BHINIHBOMY €JIEKTPOMArHiTHOMY IMOJIi.
MarniTHUN MOMEHT €JIeKTPOHA.

3apsoBe crupsbkeHHs. YacTuHka Ta antudacThHKA. [loHATTS mipakiBcekoro “mops”. Teopis
Jlipaka Ta TOHKE PO3LICTJICHHS B aTOMi BOAHIO. JIeMO1BChKUil 3CYB.

Bropunne xBanTyBaHHsI 6030HHOrO ToJisi. [lepecTtaHoBOUHI CHIBBIJHOIIEHHS IS MOJIBOBHUX
orepatopiB. OnepaTopy HaApPOHKCHHS. 3HUINEHHS Ta Yucia 4acTUHOK. OCOOIMBOCTI KBAaHTYBaHHS
€JIEKTPOMArHiTHOTO TIOJIS.

Bropunhe kBaHTyBaHHS (hepMiIOHHOTO TOJIS.

[Ipy>xHE pO3CIIHHS YaCTHMHOK 0€3 CIiHa.

@Oynkuis I'piHa 11 BUTbHOI YacTHHKU. AMIUITY@ pPO3CiSIHHSA. BOpHIBCHKUE  psg.
Hudepenniiianii nepetud. Teopis po3cissHHA B OOpHIBCBKOMY HaOmmkeHHI. KBaHTOBUI BHBIJ
dbopmynu Pesepdopnaa (ceminap).

Meton napuianbHux XBuib. [TousaTTs S-matpui. @azosuii 3cyB. Ontuuna Teopema. [lpyxune
PO3CISIHHS TIOBUTBHOT YACTHHKH Ha cpepryHii MOTSHUIHHIH sIMi, TOBKIHA PO3CISTHHS.

Po3cisnus Ha chepuunomy noteHiiHOMY Oap'epi. Edhektr 0OMiHYy Ipu pO3CisTHHI OJJTHAKOBUX
9aCTUHOK. MOTIBChKE PO3CIsTHHSL.

OO0'exT, mTpeaMeT 1 METOAuW TEPMOJWHAMIKM Ta CTaTUCTHYHOI (izuku. [loHsTTS
TEPMOJMHAMIYHOI CHCTEeMH. |HTEHCHBHI Ta EKCTEHCHBHI MNapaMeTpu CTaHy. TepMoaMHaMidHi
MOTEHIIIaU Ta X 3aJIeKHICTh BiJ] MapaMeTPiB CTaHy CUCTEMHU.

HynboBe Hauano tepmonunamiku. PiBHOBaxHMit ctaH. Temneparypa.

[IpuHIKIT €KBIBAJICHTHOCTI MeXaHI4YHOI poOOTH Ta TerutoTH. [lepiie Hayaio TepMOIMHAMIKH.
BHyTpimHs eHepris TepMOJMHAMIYHOI CHCTEMH.

PiBHOBaXkH1 (3BOpPOTHI) Ta HEPIBHOBaXHI (HE3BOPOTHI) mporecH. AmiabaTU4YHMN TpoIiec.
[Tonsatrst enrtpomii. Jlpyre Hauano TEpMOAMHAMIKM JJIsi PIBHOBAXKHUX IMpoueciB. OOUYnCIeHHS
KoedilieHTa KOPUCHOI Jii TeMIOBUX MalluH. J[pyre Hadaao TepMOIMHAMIKHU JJIsi HEPIBHOBAXKHUX
npoueciB. HepiBricts Kiaysiyca.

TepMmonuHaMiyHi cHCTeMH 31 3MIHHUM YHCIOM YacTUHOK. Di3uyHMil 3MIiCT XiMIYHOTO
noreHuiany. CniBBigHomeHHs J{rorema-I'166ca. Yncao He3aneXHUX HapaMeTpiB CTaHY CHUCTEMH.
3anexHICTh TEPMOJUHAMIYHHUX TTOTEHITIaIB BiJ] YUCJIa YACTHHOK.

HeoOxiaHi Ta gOCTaTHI YMOBHM T€PMOJUHAMIYHOI pIBHOBArd OJJHOKOMIIOHEHTHHX 130JIbOBaHUX
cucreM. TemnoBa piBHOBara. MexaHiuHa piBHOBara. XiMiyHa piBHoBara. HemoBHa piBHOBara.
JlokanpHa piBHOBara.

MogentoBaHHsl TEpPMOJMHAMIYHUX TMpoleciB B TepMojauHamini. OCHOBHE pIBHSHHS
tepmoauHamiky. CriBBigHoleHHsT MakcBeiuta. TepmiuHe Ta KanopiuHe piBHSHHS CTaHy. Y MOBa iX
CYMICHOCTI. 3aCTOCYBaHHSI TEPMOJUHAMIKA JIJISl JOCTIIPKEHHS! aTOMHOTO 1/IeaIbHOTO Ta3y Ta 1HIINX
TEPMOJNHAMIYHUX CHUCTEM.

IIponec Ixoyna-Tomcona. TemnepaTypa inBepcii 11 rasy Ban-nep-Baanbca.

[Tapanoxc I'166ca.

Tpete Hauano TEPMOAMHAMIKY Ta HACIIAKH 3 HBOTO.

OCHOBHI TMOJIO)KEHHS CTaTUCTUYHOI (Pi3uku. CTaTUCTUYHUII METOJl BUBYEHHS BJIACTUBOCTEH
MaKpOCKOMIYHUX cucTeM. MiKpOoCTaHu Ta MakpocTaH cucteMu. Eproauuna rinore3a. CTaTUCTUYHUN
aHcamOib. YcepenHeHHs 1o aHcamb6ito. ['ycTrHa MoBIpHOCTI MikpocTaHiB. PiBHsiHHS JliyBiLs.

MikpokaHOHIYHUHN aHcamMOsb. MikpokaHoHIUHUN po3nonin ['166ca. TepmonunamiyHa Bara
CTaHy CHCTEMHU 13 3aJJaHMMU BHYTPIIIHBOIO CHEPTi€l0 Ta YUCIOM YacTHHOK. [IpuHuun boabumMana.
Oco0JIMBOCTI JOCIIHKEHHS KIIACUYHUX CUCTEM.

Meton (bonbimana) OOYHMCIEHHS TEpPMOJMHAMIYHMX TapamMeTpiB  MIKPOKAaHOHIYHUX
aHcamOmiB. 3acTtocyBaHHS MeToAqy bonbliMaHa [Uis JOCHIIKEHHS BJIACTUBOCTEH aTOMHOTO
17IeabHOTO Ta3y, Ta IHIINX KIACHYHUX 1 KBAHTOBHUX CHCTEM.

Kanoniunnii ancam6:16. Kanoniuanii po3nonain ['i66ca. CtatucTuuHUi iHTErpaj i CTAaTUCTUYHA
cyMa. YpaxyBaHHS TOTOXXHOCTI YaCTUHOK. 3B'SI30K BUTbHOT eHeprii ['enbMrombia 31 CTaTUCTUYHUM
1HTErpajioM 1 cratucTuaHo cymoro. Meton (['160ca) oOUMCIEHHS TEPMOIUHAMIYHUX TTapaMeTpPiB
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KaHOHIYHMX aHcaMOmiB. 3acTocyBaHHs meTony ['1060ca /uist TOCHIKEHHS BIACTUBOCTEH aTOMHOTO
171eaIbHOT O ra3y, IHIINX KJIACUYHUX 1 KBAHTOBUX CHUCTEM.

OCHOBHI MOHATTS PIBHOBAXHOT KBAaHTOBOI CTaTHCTUYHOI (i3uku. CTaTUCTUYHMIA oreparTop i
MaTpulld TYCTHHM HWMOBIpHOCTI MikpocTtaHiB. PiBusHHs Heiimana. KsanTyBanHs eHeprii
MOCTYIAIBHOTO PyXY aTOMIB 1/1€aIbHOTO Trasy.

Benukuii kaHoHIUHMN aHcaMOnb. Benuwkuii kaHoHiuHuM posmonin [160ca. Benuka
cratucTuyHa cyma. Omera-moTeHIiais, HOro 3B'SI30K 3 BEJIMKOK CTATUCTUYHOIO CYMOIO, IHIIMMHU
TepMOJAMHAMIYHUMHU TOTeHIianaMu. OOYHCIIEHHS OMEra-moTeHIiany 1 PiBHSAHb CTaHy aTOMHOTO
i7IeaTbHOTO Ta3y 31 3MiHHUM YHCIIOM YaCTHHOK.

CratucTuyHa Teopis BUPOMKEHHX cUCTeM. OOUMCIIEHHS BEIMKOI CTaTUCTUYHOI CyMH s
ancambmio ¢epmioniB. Posmonin depwmi-Jlipaka. OOUYUCIIEHHS BEIMKOI CTATUCTHYHOI CYMH JUIS
aHcaMOiro 0030HIB. Posmonin boze-EitHmreiina. CTaTUCTUYHO HEBUPODKEHUW Ta3, PO3IMOILT
Makcenna-bonpiiMana. XBUIBOBI Ta KOPITYCKYJISIPHI BJIACTHBOCTI YaCTHHOK Y BHUPOJDKEHUX Ta
HEBUPOKEHUX CUCTEMAX.

BrnactuBocti MoneKyspHUX ra3iB. TepMoanHaMiuHi BIACTHBOCTI HEBHPOHKEHOTO 1€aTbHOTO
rasy, L0 CKJIAJa€eTbCsi 3 JABOXATOMHUX MoJeKyd. EjnekTpoHHa, mocTymaibHa, KOJMBAalbHA Ta
o0epTalbHa YaCTUHH CTATUCTHYHOI CyMH. BIimB o0O0epTalbHOTO Ta KOJMBAJIBHOTO pyXy Ha
TeIUI0EMHICTh. OCOOIMBOCTI CUCTEMH MOJIEKYJ, 1110 CKJIaIal0ThCs 3 OJHAKOBUX aTOMIB. BiiactuBocTi
OpTO- Ta MapaBOHIO.

TepmoauHaMiyHi  BIACTUBOCTI HEBHUPOKEHOI'O 1/1€AJIbHOTO Ta3zy, IO CKJIAJAeTbes 3
0araToaTOMHHIX MOJICKYIL.

TepmoauaamMivyHi BIacTUBOCTI peanbHOro razy. Kondirypamiitauii interpan. PiBHsSHHS cTany
y BUTJISZI BipiaJIbHOTO DSy 3a CTENEeHSMH T'ycTWHHU. PiBHsHHS craHy Ban-nep-Baanbca. 3B's30k
Jpyroro BipiadbHOro KoedilieHTa 3 mapaMeTpamMu MDKMOJEKYISpHOi B3aemonii. ExpanyBaHHs
Hebast. Teopis [leOast- XroKkes.

TepmoauHaMivyHi BIACTMBOCTI PEUOBHHHM Y 30BHILIIHbOMY M0JIi. TepMoanHaMiYHa piBHOBAra y
30BHIIIHBOMY MOJ1. TepMoauHaMI4HI BIIACTUBOCT] PEYOBUHU B €JIEKTPUYHOMY 1 MArHITHOMY IOJISIX.
Bekrop nmonspusanii, popmyna Jlanxkesena. [1onspu30BHICTh Ta MapaMarHiTHa COPURHATIUBICTD.
3B'130K MK SIBUIIEM €JIEKTPOCTPUKIIII Ta M'e30epekToM. AniabaTUuHe pPO3MarHi4yBaHHs SIK METO]
OTPUMaHHS HU3bKUX TEMIIEpaTyp.

Cucremu 3 BT €MHOIO aOCOTIOTHOIO TEMITEPATYPOIO.

di3uka rerepodazHux 0araTOKOMIOHEHTHUX cucTreM. Pa3oBa piBHOBara. YMoBH (ha3oBoOi
piBHOBaru B rereporeHHiil cucrtemi. I[lpaBuno ¢a3 I'ibca. Knacudikauis ¢a3oBux mnepexois.
PiBusanns Knaneiipona-Knaysiyca. Tuck HacuueHoi napu Haj TBepauM TitoM. PiBHsHHS Ependecra
JUist (pa30BUX TEPEXOAIB APYroro pojay. YMOBH XIMIYHOI PIBHOBaru. 3akoH Ai0YMX Mac. Teopis
Jucolianii TBOXaTOMHHUX MOJIEKYII.

lonizamiitHa piBHOBara. 3ajeXHICTh CTYMEHI 10HI3aIii aTOMIB BiJ THCKY 1 TeMmImepaTypHu.
®opmyna Caxa.

di3uKa BUPO/DKEHUX TEPMOJMHAMIYHUX CHCTeM. MeTonuka OOYHCICHb TEPMIYHOTO Ta
KaJOpIYHOTO PIBHSIHb CTaHy BHUpPOMKeHHX cucteM. CrerianpHi MareMaTu4Hi (yHKII, sKi
BUKOPHUCTOBYIOTHCS Y IIUX OOUYUCIICHHSIX.

TepmoauHaMiyHi BIaCTUBOCTI €EKTPOHHOTO ra3y B MeTajiaX. [ yCTHHA eIeKTpOHHHX CTaHiB,
€Heprisi eJeKTpOHHOro raszy, eHepris depmi, TemmepaTypHa 3aj€KHICTh XIMIYHOTO MOTEHIIANy,
Temreparypa BUpokeHHs. TernoemMHicT. KoHTakTHA pi3HUIS TOTEHITiaiB.

OCHOBHI 1OJIOXKEHHS 30HHOI Teopii TBepaoro Tina. CTaTUCTUKA PyXOMHX Ta HEPYXOMHX HOCITB
3apsy B HAMIBIPOBIIHMKAX. XIMIYHUN TOTEHI[ial E€JEeKTPOHIB B HamiBOpoBigHUKax. [IpuHImn
KoMIeHcallii. BiacTUBOCTI BIacHUX Ta JOMILIKOBUX HAMiBIPOBIIHUKIB N- 1 P-Tumy. TemmneparypHa
3aJIe)KHICTh KOHLEHTpALlli HOCIIB CTPyMY AOMIIIKOBUX HaIlIBIIPOBIAHUKIB.

SAsume kouaencanii bosze-EitHmrelina Ta ioro cydacHi 3actocyBaHHs. Temmeparypa 0o3e-
KoHieHcalii. Yucino 603e-4acTHHOK Ha OCHOBHOMY €HEPreTHYHOMY PiBHI, €HEPTis, TEIJIOEMHICTD,
TUCK 003e-ra3y.

TepmoauHaMiuHI BJIACTUBOCTI PIBHOBKHOTO €JIEKTPOMArHITHOTO BUIIPOMIHIOBAHHS. 3aKOHHU
Credana-bonbiimana, Penes- [[xinca, Bina. ®opmyna [Inanka ans criekTpaiabHOI T'yCTHHH €HEpTii
BUITPOMIHIOBaHHSI.
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TepmoauHaMiuHI BIACTUBOCTI TBEPAOTO Tija. BHECOK aKyCTHYHHMX Ta ONTUYHUX KOJHBAaHb B
€HEPTiI0 KOJUBAHb 1 KOJMBAIBHY TEIIOEMHICTh. Teopis TeII0eEMHOCTI TBepaoro Tina [[ebas. 3akoH
Hrononra-IItu. Monens TBepaoro Tina Eiinireiina.

Teopis aykryarniit. @aykryarii Ta KOpesilis TapaMeTpiB CTaHy TEPMOJIUHAMIYHUX CHCTEM.
Cratuctuuna Teopis ¢paykryaniid. @ayKkTyarii i Kopensiis TepMOJUHAMIYHUX BEJIMYHH Y BEIIUKOMY
KaHOHIYHOMY Ta KaHOHIYHOMY aHcamOmsx. TepmoawHamiuHa Teopis dQuiykryariiid. IMOBipHICTB
TepMoIuHaMiyHUX QuykTyamid. @DaykTyamis TeMmepaTypd Ta IHIIMX [apaMeTpiB CTaHy
TEPMOJUHAMIYHUX CHCTEM.

®i3uuHa KiHeTHKA. METOAM IOCTI/KEHHS HEPIBHOBAXHHUX TEPMOJMHAMIYHUX CHCTEM.
OnnouvacTrHKOBa (YHKINS po3nonauly. BuBim KiHeTHMYHOTO piBHSHHS bonbIMaHa 3 pPIBHSHHS
JliyBinns. Inrerpan 3itkaens. HaGmmkeHHs yacy penakcariii. ExekTponpoBiTHiCT HEBUPOHKEHOTO
eNeKTpoHHOro Ta3zy B Meranax. Edexr Xomma. SBuma audysii, TemIonmpoBiIHOCTI Ta
TEPMOEIEKTPOPYIIiiHO1 crun. [1oTik Tera, KoeilieHT TeTUIOMPOBIAHOCTI.

AcTpoHOMisl.

AcTtpoHomis — (yHIaMeHTalIbHa HayKa, sKa BUBYa€ 00’ ekTH BcecBiTy Ta BeecBiT y
mizomMy. IcTopist po3BuTKY acTpoHOMii. ["amy3i acTpoHOMIi. 3B’ 30K acTPOHOMII 3 IHIIUMHU HAYKaMH.

AcTpoHOMIS Ta acTpoJIOTist. 3HaUEHHS aCTPOHOMIT A1t OpMYyBaHHS CBITOIIISY JIFOAMHU.
ACTpOHOMIYHI 3HAHHSI K SBUIIE KYJIbTYPH.

HebecHi cBituna ii HebecHa cdepa. Cysip’s.

3opsiHI BennunHU. Bu3HaueHHs BiicTaHeH 10 HEOSCHUX CBITHII.

AcTpoHOMIs Ta BU3HAUEHHS yacy. Tunm KajeHaapis.

HebecHi koopaunaatu. Bugumuii pyx Connst. Bugumi pyxu nmaner. 3akonu Kerutepa.

BunpomintoBaHHs HeOeCHUX CBITHII. MeTOIM aCTPOHOMIUYHUX CHOCTEPEKEHb.

[Mpuntun aii i 6y 0Ba ONTHYHOTO Ta pagioTeneckomna. [IpuitmMadi BUIPOMIHIOBaHHS.
3acTocyBaHHs B TeJIECKONOOY/yBaHH1 IOCATHEHb TEXHIKHU 1 TexHooriil. CyyacHi Ha3eMHi i
KOCMIYHI TeJIECKOINU. ACTPOHOMIUHI 0OCepBaTopii.

3emitst 1 Micaus. [Inaneru 3emHoi rpynu: Mepkypiii, Benepa, Mapc i1 Horo cymyTHHUKH.
[Tnaneru-rirantu: FOnitep, CatypH, Ypan, Hentys Ta ixHi cynyrHuku, [11yToH Ta oro cynyTHHK
Xapon. Mani Tina COHSYHOI CUCTEMH — acTepOiu, KOMETH, MeTeopu. JloCiKEeHHS TIIaHeT 3a
JIOTIOMOT010 KOCMIYHUX anapatiB. ETanu ¢popMyBaHHS HaIIOl MJIaHETHOT CUCTEMH.

®i3uuni xapakrepuctiki Conus. bynosa Conus ta pxepena ioro eneprii. [IposiBu conssuHOi
aKTUBHOCTI Ta iX BIUIUB Ha 3eMIIIO.

3opi Ta ix knacudikamis. [Toasiitai 30pi. i3uuHi 3MiHHI 30pi. [InaHeTHI cucTeMu 1HIINX
3ip. EBomonis 3ip. Heirponni 30pi. YopHi naipu.

Monounuii Ilnsax. bynosa I'anaktuku. Micue ConsuHoi cucremu B I'amaktuii.  3opsHi
ckymyeHHs Ta acomiarii. Tymannocri. [lincucremu [ManmakTuku Ta ii cripajgbHa CTPYKTYpa.

Cgir ranakruk. Kazapu.

[Tpo6iiemu kocmororii. IcTopis po3BUTKY ysaBiieHb IIpo BeecBiT. [loxomkenHs it po3BUTOK
Bcecsity.

Jlronuna y BeecBiTi. AHTponHui npuHIUN. IMOBIpHICTb )KUTTA Ha 1HIIUX TUIAHETaX.

VHikanbHicTh Hamoro Beecity. [IuTanHs icCHyBaHHS 1HIIIMX BCECBITIB.

14



KPUTEPIT OIHFOBAHHSI

daxoBe BUMPOOYBaHHS OIIHIOETHCS 32 MmKanoro omiHok Bix 100 go 200 6amnis. SKIio BCTYITHUK
He CKJIaB (paxOBOro BUIPOOYBaHHSA, TO BiH OTpUMYE OIliHKY HWK4y 3a 100 Ganis. IlimcraBoro mis
(¢opMyBaHHS OLIHKMA € TMPaBWIBHICTh, JIOTIYHICTh, TJIMOWHA BIAMOBiAI, YMIHHS aHaJi3yBaTH
npo0JieMH, SKi CTOCYIOTHCS 3MICTY BIJAIOBiMI, BUPOOJSITH CAMOCTIMHI OIIIHKKA Ta PIIICHHS IOJI0
PO3B’A3aHHS TaKUX IPOOIEM.

PiBens npodeciitHoi KOMIIETEHTHOCTI BCTYITHHUKIB OLIHIOEThCA 32 200-0a1bHOI0 IIKAIO0:

I piBenr — moyarkoBMii Binnosiai BCTymHHMKa Ha TEOPETHYHI NHUTAaHHS €JIEMEHTapHI,
(dbparMeHTapHi, 3yMOBIIOIOTHCS MOYATKOBUMH YSBIIEHHSMU MPO CYTHICTh MCUXOJIOTO-TEeIarOri4HUuX
Ta METOAMYHUX KaTeropiil. Y BiANOBIIAX HA MPAKTUYHI Ta TBOPYI 3aBAAHHS BCTYIIHUK HE BUSBIISE
CaMOCTIHHOCTI, IEMOHCTPY€E HEBMIHHS aHANMI3yBaTH JiSUIbHICTh YYAaCHHUKIB HaBYaJIbHO-BHUXOBHOT'O
nporiecy, NpuiMaTH pilieHHS.

Il piBenbr — cepenniii. BcTymHuK BOJIOJI€ TIEBHOK CYKYIHICTIO TEOPETUYHUX 3HaHb,
MPAaKTUYHUX YMiHb, HABUYOK, 3/TATHUH BUKOHYBATH 3aBJaHHS 32 3pa3KOM, BOJIOJIE €JIeMEHTapHUMHU
BMIHHSIMH 3/11iICHIOBATH TOIIYKOBY, EBPUCTUYHY JiSUTBHICTh, CAMOCTIHHO 3400yBaTH HOB1 3HAHHSI.

1l piBenb — mocratHiii. BcTynmHuk 3Hae iCTOTHI O3HAKH MOHSTH, SBUII, 3aKOHOMIPHOCTEH,
3B’SI3KIB MK HUMH, a TaKOXK CAMOCTIHHO 3aCTOCOBYE 3HAHHS B CTaHJAPTHUX CHUTYaIlisX, BOJIOJIE
PO3YMOBHMH OImepamisiMi  (aHaiizoMm, abCcTparyBaHHSM, y3araJlbHEHHSM TOINO), BMi€ PpOOUTH
BHUCHOBKH, BUIIPABIIATH JOMYILEHI MOMHIIKH. BilMoBias MOBHA, IpaBUIIbHA, JIOT1YHA, OOTPYHTOBAaHA,
X04a iif 1 OpaKye BIACHUX CY/IXKEHb.

IV piBenb — Bucokuii. Ilepenbavae rmubOKi 3HAHHS 3 3arajbHOI Ta TEOPETUUHOI (Di3HKH,
acCTPOHOMIi; epyAMIIit0, BMIHHSI 3aCTOCOBYBATH 3HAHHS TBOPYO, 3JIHCHIOBATH 3BOPOTHIH 3B'SI30K Y
CBOIi1 poOOTi, CAMOCTIITHO OI[IHIOBATH PI3HOMAHITHI JKUTTEBI CUTYyaIlli, SBUIIA, (PaKTH, BUIBIATH 1
BIJICTOIOBAaTH OCOOMCTY IMO3UIIif0. BilMoBib BCTYIHHUKA CBITYUTH PO MOTO MpaBUIIbHE 1 TIHOOKE
PO3YMiHHS CyTI NHUTaHHA NPOTPaMHOrO MaTepiany; IJIMOOKE 1 apryMeHTOBaHE JIOBEJIEHHS
TEOPETHYHHX TIOJIOKEHB; YMIHHS IHTETPOBAHOTO 3aCTOCYBAaHHS TEOPETUYHUX 3HaHb 3 (PaxoBHX
JTUCIUILTIH, BUTbHE BOJOIHHS 1 a/IeKBaTHE 3aCTOCYBAaHHS TEPMiHOJOT1I.

Ta6auus BignosiaHocTi
piBHiB minroroBku 3naueHHsaM 200-0a,1bHOI IKAIU OLiHIOBAHHS BilNOBigel BCTYNHUKIB
i/l Yac BCTYNHOT0 BUNPOOYBaHHS
PiBeHb KOMIIETEHTHOCTI [kana HarionansHa
OLIIHIOBAHHS | IIIKaJIa OI[iHIOBAHHS

IHoyaTkoBuii

.BII[HOBII[I _ BCTYNHMKA  HEBipHI, (dparmeHTapHi, 1-99 HE3ATOBITBHO
3aCBIIUYIOTh  BIJCYTHICTH  HEPO3YMIHHSA  IPOrpPaMOBOTO
MaTepiaiy B LHIJIOMY

Cepennii

BinmoBifli  BCTyNHHMKA  BU3HAYAIOTBCA  PO3YMIHHAM
OKpEeMHUX acleKTiB NHTaHb IPOrPaMHOr0 Marepiany aje 100-136 3aJI0BUIBHO
XapaKTepU3yeThCs MOBEPXOBICTIO Ta (hparMeHTapHicTio. [Ipu
IILOMY CIIOCTEPIratoThCsl HETOYHOCTI Y BUCIIOBJICHHI JYMKH

Hocrarthiii

BinmoBimi BCTyMHHMKA BH3HAYAIOTHCS MPABUIBHUM 1
IJIMOOKMM  PO3YMIHHSIM CYTHOCTI THMTaHHS TPOTrPaMHOTrO 137-174 noope

MaTepiaiy, aje NpU IIbOMYy B HUX MalOTh MicClle OKpeMmi
HETOYHOCTI HEMPUHITUIIOBOTO XapaKTepy

Bucoxnuii

Binnosimi BCTYIIHUKA  BHU3HAYAIOTHCA IITO0KUM 175-200
PO3YMIHHSM CYTHOCTI IIUTaHHS POTrPaMHOr0 MaTepiany

BIIMIHHO
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IHOOPMALIMHUN PECYPC
Odiriitauii caiiT MiHicTepcTBa OCBiTH 1 HayKu Y Kpainwu - http://www.mon.gov.ua/
["osioBHE yripaBiiHHS OCBITH 1 Hayku YKpainu - http://www.edu.kiev.ua/
IacrutyT Bumoi ocsitu HAITH Ykpainu
3arasnbHa cepeiHs OcBiTa B YKpaiHi - http://www.znz.edu-ua.net/
OcsiTHiii mopran Ykpainu - http://www.osvita.org.ua/
Ocegithiii caiit "llkineHa ocsita" - http://www.school.edu-ua.net/
Bceeykpaincekuil mikiapHHM mopTai - http://www.school.ed.net.ua/
OcgitHiit iHpopmariitHuii mopTain - http://www.o_svit.iatp.org.ua/
OcgiTHiii caiit "OcBiTsaHChKa Mepexa Ykpainu" - http://www.ednu.kiev.ua/
10.  Vkpainceka HaykoBa mepexxa YPAH - http://www.uran.net.ua/~ukr/frames.htm
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12. HAIIH Ykpainu. CaiiTu caiiTil iHCTUTYTIB Ta iHIIKUX miaposainis HAITH
13. BAK Vkpainu - http: //www.sac.gov.ua/
14.  Imcturyr 3MicTy 1 MeTomiB HaB4aHHS MiHicTepcTBa OCBITH  YKpaiHu
http://www.ictme.edu-ua.net/
15. Mixunapoaunii ocBiTHIH (oH[ iM. SIpocnaBa Myaporo - http://www.ymf.kiev.ua/
16. I*EARN - MikHapoiHa OCBITHsI Ta pecypcHa Mepeska - http://www.kar.net/%7Eiearn
17.  OcrtpiB 3Hanb. OcBiTHI# oprai - http://ostriv.in.ua/
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