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IHOACHIOBAJIBHA 3AIIUCKA

daxoBe BUNPOOYBaHHS 3 (PI3UKH, I BCTYNy Ha HaBYaHHS 3a OCBITHBO-
kBamidikaiiauM piBHeM «CriemiamicT» Ta 3a cTyneHeM «Marictpy» 10 BiHHHITBKOTO
JIEp>)KaBHOTO TEJAroriyHoro yHiBepcutery iMeHi Muxaiina KoiroOuHcbkoro,
INPOBOAUTHCS AK KOMIUIEKCHUH YCHUN €K3aMeH 3 (I3UKM Uil PEUTHUHIOBOTO
MOPIBHSHHS PiBHIB (PI3MUYHUX KOMIIETEHTHOCTEH BCTYITHUKIB.

VY mporpamy BHECEHO OCHOBHI TEOPETUYHI MUTAaHHS (PaXOBOIO BUINPOOYBAHHS 3
G13uKH, a TAKOK OCHOBHI TEOPETHYHI MUTaHHS 3 METOIUKU HaBUYaHHS (D13UKHU.

OcHoBy mporpamu ¢axoBoro BUIpPoOyBaHHS 3 (I3UKH  CKIIAJAal0Th
¢yHnaMeHTanbH1 (I3MYHI Teopii, 3aKOHU, HAYKOBI MpPOOJIEMH, NEpEBIpKAa 3HAHHS
SAKUX — IIe, BIaCHE, TIepeBIpKa AKICHOT (PyHIaMEHTAIBHOT MATOTOBKH BCTYITHUKIB Ta
iX TBOpYMX 3/110HOCTEM.

[Iporpama cknamaeTbcsi 13 MATH OJOKIB, IO BIANOBIAAIOTH PO3IUIAM:
“Mexanika”, “MomnekymspHa ¢izuka”, “Enexrpuka i Maraetusm”, “OnTuka”, “AToMHa
1 saaepHa (i3uka”. 3Ha4yHy yBary B Iporpami MNPHALIEHO ICTOpii PO3BUTKY (Pi3UKH,
30KpeMa BHECKY YKPaiHChKUX BUCHHX B TICBHY Taly3b (Pi3UUHOT HAYKH.

B mporpami mpeacraBiieHO TEpeNik OCHOBHUX (I3UUHUX TOHSTH, 3HAHb Ta
yMIHb BIAMOBIAHO 1O KOXXHOTO PO3UTY, BUIbHE BOJOMIHHS SKUMH Mae
MPOJIEMOHCTPYBATH BCTYITHUK Y TIpoIieci (axoBOro BUMPOOYBaHHS.

Bcerynae (¢daxoBe BumpoOyBaHHS 3 (I3MKM Ha HaBYaHHS 3a OCBITHBO-
kBati(pikaniiHuM piBHeM «CrerianicT» Ta 3a cTyneHeMm «Marictp» npoBOAUTHCA 3a
CIeliaJIbHO  PO3pOOJEeHMMH 1,  BUIMOBIAHUM  YHHOM,  3aTBEPKCHUMH
ex3ameHaniitHuMu Oimeramu. KoxkeH OijeT BCTyMHOTro (axoBOTO BUMPOOYBaHHS 3
(b13UKU MICTUTBH TPU MUTAHHS, J1BA 3 IKUX — II€ MUTAHHA 3 3arajbHOi PI3UKH, 1 TPETE
NMUTaHHS — 3 METOJIUKHN HaBYAHHS (Pi3UKH.

[Tporpama ckiiajjeHa Ha OCHOBI TaJly3€BOI'0 CTaHJAPTY BUIIOI OCBITH HANpsAMY
maroroBku 0101. “Tlemaroriuna ocsita” 31 crmeriaiabHocTi 6.010100 “Tlemarorika i
METOAMKA cepeHbO1 OCBITH. Di3uKka”.



I. OCHOBHMM 3MICT NPOTPAMHU

MEXAHIKA

OCHOBHI MOHSATTS: MaTepist 1 pyx, MPOCTIp, Yac, MEXaHIYHUN pyX, CHCTeMa
BIJUTIKY, BIJHOCHICTH pyXy, MaTepiajibHa TOYKa, TPAEKTOPIs, IUIAX, MEPEMILICHHS,
HIBUKICTh, IPUCKOPEHHS, Maca, IMIYJIbC, CUIIa, a0COJIFOTHO TBEP/E TUIO0, LIEHTP Mac,
pPEaKTUBHUN pyX, MOMEHT CHJIM, MOMEHT IMIYJbCY, MEXaHI4Ha poOoTa, MeXaHIdHa
MOTY>KHICTh, MEXaHIYHA €Heprisi, MOMEHT 1HepIlii, AedopMallisi, BCECBITHE TSXKIHHS,
MoJIe TSOKIHHSA, THCK, i7leanbHa piIMHA, B SI3KICTh, JIIHISA Tedii, KOJIUBAIBHUN TpOIIEC,
rapMOHIYHI KOJIMBAHHS, aMIUIITYyJa, 4acToTa KOJMBaHb, NEpioJ KOJIMBaHb, (asza
KOJIMBaHb, TapPMOHIYHMIA OCHUJISITOP, MAasTHUK, 3racaloyl KOJMBAHHS, BHUMYIICHI
KOJIMBaHHS, PE30HAHC, aBTOKOJMBAHHS, MEXaHIYHAa XBWJIS, JOBXKHWHA XBuWIi, (a3a,
NOTIK €Heprii, BEKTOp YMoOBa, iHTep(depeHLiss XBWIb, CTOSYl XBWJII, MNPUHIUI
['fofirenca, audpakiiist XBUIb, 3BYK, 3BYKOB1 XBHIII, YIBTPa3BYK, IHPPa3BYK.

OCHOBHI 3HAHHSI: OCHOBHI 3aKOHOMIPHOCTI KIHEMAaTHKH; (OPMYIIOBaHHA U
aHAJITUYHUHN 3alKC 3aKOHIB AMHaMiku HpIOTOHA; B3a€MO3B’ 130K MEXaHIKU CHCTEMU
MaTepiaIbHUX TOYOK 1 MEXaHIKM TBEpPJOro Tia; 3aKOHM 30€peKEeHHSA KIACHUYHOI
MEXaHIKM, iX poJib y Ii3HAHHI SBUII NPUPOAM Ta 3aCTOCYBAHHS Ha MPAKTUII
(peakTUBHHMIA pPyX, TIPOCKOMIYHI TMpHUIagd, IEPETBOPEHHS C€HEprii y MpHUpoi);
¢110copchKke po3yMiHHS HE3HUILYBAHOCTI 1 HECTBOPIOBAHOCTI MaTepii; OHOPIIHICTh
pocTopy 1 4Yacy sk ¢GopM ICHYBaHHS MaTepii, 130TPOIHICTh MPOCTOPY; TeopeMa
['fotirenca-IlIteitHepa; OCHOBHE PIBHSHHS JHHAMIKH OOEPTAIBHOTO PYXy TBEPIOTO
TijJa; CUJIM B MEXaHIll Ta iX MPOsIB y MPUPOIi; OCOOIMBOCTI OTUCY MEXAHIYHOTO PyXy
piauH 1 Ta3iB; piBHAHHA bepHymni Ta WOro TIyMadeHHs; IOCTYJaTH Teopii
BITHOCHOCTI; OCHOBHM PpEJSTHUBICTCHKOI MEXaHIKM; 3aKOHOMIPHOCTI MEXaHIYHUX
KOJIMBJIBHUX 1 XBHWJIBOBUX TPOILECIB; ICTOPUYHI ACHEKTHU PO3BUTKY MEXaHIKH 1
BHECOK YKPAIHCBKUX YYCHHUX.

OcHoBHi BMiHHsI: aOcTparyBaTucsi BiJl TEBHHX BJIACTUBOCTEH peabHUX
GI3UYHUX CHUCTEM 1, BOJAHOYAC 3AJIMIIAIOYM IHINI iX BIACTHUBOCTI, CTBOPIOBATH TUM
caMMM 1Jieali3oBaHui 00’ €KT (TUMy ‘“MaTepiajibHa TOYKa’); CTBOPIOBATH 1/1€ali30BaHUN
00’€KT YSBIISIIOUM, IO peanbHa (Pi3UdYHa CHCTeMa 3HAXOAWUTHCA B 1F€ANBHUX yMOBaX
(imeamizattist TuIy “pyx 0e3 TepTs’); BOJIOAITH YABICHHSAMH MPO (Hi3UYHE MOJICITIOBAHHS:
NpY JAOCIIKEHH] 33]]a4 AMHAMIKY TOYKH 33 TIEBHUX YMOB, T1JpOaepOMEXaHIUHUX SBUIII,
MEXaHIYHUX BJIACTUBOCTEH KOHCTPYKLiM 1 cropya; Bu3HadaTu uyuciao HpioToHa,
BU3HauaTH Moayiab npyxHocti (FOnra) i koediuient Ilyaccona; 3actocoByBatu
TEOPETHYHI OCHOBH MEXaHIKH y HaBYAIBHOMY IPOIIECI 3aralbHOOCBITHIX HaBYAJIBHUX
3aKJ1af(iB; KOPUCTYBATUCH JEMOHCTpAIIHHIM EKCIEPHUMEHTOM 3 MEXaHIKH 1 poOuTH
TEOPETHYHI Yy3araJbHEHHS 3 HBOIO, BKa3yBaTH Ha NPAKTHYHI 3aCTOCYBAaHHS;
BUKOPHCTOBYBATH 3/00yTi 3HAHHS IJIs1 PO3B’SI3yBaHHA 3a7ad MEXaHIKHM; Ha MPUKIAII
HAWOPOCTIIMX MEXaHIYHMX CHCTEM KOPHCTYBAaTHCS MipaMH, KOMIIapaTOpaMH,

BUMIPIOBAJILHUMU 1 PEECTPYIOUMMHU MPUIIaIaMu, BUMIPIOBAJIbHUMHU ITEPETBOPIOBAYAMH,
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BUMIPIOBJIbHUIMH ~ CHCTEMaMH, BHMIiPIOBAIbHO-O0UMCIIOBAIbHIMU ~ KOMILIEKCAMU;
BUKOHYBAaTH BHMIPIOBAHHS JIiHIMHOI BifacTaHi y (isuuHiii cuctemi, 00’emMy (Hi3ndHOI
cucteMu (TBEpAOTro abo PIAKOro TiIa); KyTOBOI BIACTaHI y (Pi3UUHIA cHCTEMi, MacH
¢13uuHOi cucteMu a0o ii YaCTHH, Yacy, YaCTOTH NEPIOJUYHOrO Ipouecy y (pi3uuHii
CHUCTEMI 3a 33JJaHIX YMOB TOIIIO.

MOJIEKY/IAPHA ®I3UKA

OCHOBHI NOHSATTSA: OCHOBHI IOJOXEHHS MOJIEKYJISIPHO-KIHETUYHOI Teopii
(MKT) pedoBuHH, iIeanbHUIl ra3, TeMiepaTrypa, THCK, 00’€M, pIBHOBaXHUM CTaH,
HEPIBHOBOXHUM CTaH, 4YMCIO 3ITKHEHb, CEPEIHsS JIOBXKHMHA BUIBHOIO MpoOIry
MOJIEKYJl, BaKyyM, TEpMOJMHaMI4Ha CHUCTEMa, TEpPMOJMHAMIYHA pIBHOBAra,
TEPMOJMHAMIYHI MPOLIECH, BHYTPIIIHA €HEpris, KUIbKICTh TEIUIOTH, poOoTa,
SHTPOITis, TETUIOBI MAaIIMHHU, TEPMOJWHAMIYHAa HWMOBIPHICTh, peajbHUU ra3, (¢asa,
KPUTUYHUI CTaH, BUIIApOBYBaHHS, HACMYEHa Ilapa, HEHAaCHYEHa Iapa, BOJOTICTb,
pPIAMHM, TOBEPXHEBUU HATAT, 3MOYYBAaHHS, KalUISpHI SBUINA, KPHUCTAJI4HI Tija,
amopdHi Tijma, po3uuHHU, (a30Bi MEpexoaH, MPOCTOPOBA PEIINITKA, eJIeMEHTapHa
KOMIpKa, piJIKi KpHUCTaJIH.

OcHOBHI 3HAHHSI: OCHOBHI IIOJIOXEHHSI MOJIEKYJISIPHO-KIHETUYHOI Teopii
PEUOBHHM; MPUKIAIN iX EKCTIEPUMEHTAIBFHOTO IMiITBEPHKCHHS; MOACTH 17€adbHOTO
ra3y; BHUBEACHHS OCHOBHOI'O pPIBHAHHSA MOJEKYJISIPHO-KIHETHUHOI Teopii rasis;
BUBEJICHHS PIBHSHHS CTaHy 1/1€aJIbHOTO ra3y, ra30Bl 3aKOHM; MOHATTS TEMIIEPATypH;
PO3MO T MOJIEKYJT 32 MBUAKOCTAMHU; po3noait bonsiimana, Makcsemia-bonbimana;
6apomeTpuuHa dopmyia; dhaykTyaiii, OpoyHiBCbKHI pyX, dopmyna EitHmrelina mis
OpOYHIBCBKOTO pyXy; SBHIIA TEPEHOCY; METOIM BUMIPIOBaHb TEMIEPATYpH;
TEpMOJMHAMIYHA CUCTEMA, TapaMETPU CTaHy; BHYTPIIIHS €Hepris; podoTa 1 TemioTa
SK Mipd 3MIHM BHYTPIINIHBOI €HEprii CUCTEMH; 3aKOHU TEPMOJUHAMIKH, iX
3aCTOCYBaHHS; TEIIOEMHICTB; aaiadaTHul npouec, piBHAHHS [lyaccoHna; 060poTHI i
HeobopoTHI mpouecu; ki KapHo, Teopema Kapno; peanbHi HUKIH, KOEQIIIEHT
kopucHoi aii (KKJI) TeruioBux mamws; He3A1CHEHHICTh BIYHOTO JIBUTYHA, 3BEICHA
TEIUIOTa, EHTPOIIsl; CTaTUCTHYHE TIAYMadeHHsS IPYroro 3aKOHY TEPMOIMHAMIKH;
peayibHUIi ra3; piBHIHHS BaH-nep-Baanbca, iioro anami3; KpUTUYHUHN CTaH PEUYOBUHHU;
BHYTPIIIHS €HEprisi peajbHOro rasdy; (a3oBi Mepexoau; piBHOBara piMHU 1 Mapu;
BosioricTh; piBHsAHHS Kunaneiipona-Knaysiyca; oco6muBocTi  OyqoBH  piIuH,
MOBEPXHEBUH IIAp, TIOBEPXHEBI SIBUIIA, PO3UYMHU, OCMOTUYHUI THUCK; 3aKOH BaHT
[odda, 3axkonu Payns; tennodizuyHi BAACTHMBOCTI KPUCTANIUYHUX 1 aMOPpHUX Ti,
3akoH Jlronmonra 1 IITi, ¢a3oBi mepexoau mnepumioro i APYroro poxay; ¢izuuHe
MOJICJTIOBAaHHS TEIUIOBUX IMPOIECIB; ICTOPUYHI aCMEKTH PO3BUTKY MOJEKYJISIPHOI
(b131KH 1 BHECOK YKPaiHCHKUX YUECHHX.

OcHOBHI BMiHHSfI: 3aCTOCOBYBATH TEOPETHYHI OCHOBH MOJICKYJISIPHOT (Bi3UKH 1
TEPMOJAMHAMIKH Yy HaBYAJILHOMY MPOIIEC] 3arajiIbHOOCBITHIX HABUaJbHUX 3aKJIaJ1B;
CTaBUTU JAEMOHCTpAIliiiHI €KCIIEPUMEHTH 3 MOJIEKYJISIPHOI (PI3UKH 1 TEPMOAMHAMIKH,
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poOUTH TEOpEeTHUYHI y3arajJbHEHHS 1 3aCTOCOBYBATH iX JJISi PO3B’SI3yBaHHS 3ajad;
KOPUCTYBATUCS PI3HUMU 3ac00aMU 1 MpHUiIaJaMy BUMIPIOBAaHHS TEMIIEPATypH, TUCKY;
BUTOTOBJISITU TEPMOMETPH OTIOPY 1 TEpMONApH; 3A1MCHIOBATH MaTeMaTHYHy 00pOOKyY
EKCIIEPUMEHTAIBHUX PE3YyJIbTaTiB; OyayBaTh rpadiky 3ajeXHOCTI MI)K OCHOBHHMH
napaMeTpaMu;  BUMIPIOBATH  IUTOMY  TEIUIOEMHICTb,  KUIBKICTh  TEIJIOTH;
pO3paxoByBaTH 3MiHY €HTPOMIi TpH  Pi3HUX  (PI3UKO-XIMIYHUX MpOIecax;
KOpHCTYBaTuCs 3aco0aMM aBTOMATUYHOTO (DIKCYBaHHsS MapaMeTpiB CTaHy CHCTEM;
BUMIPIOBAaTH BOJIOTICTH TOBITPS; BUMIPIOBATH KOE(DIIIEHT MOBEPXHEBOIO HATATY,
00’€MHOTO pO3IIMPEHHS, KyT 3MOYYBaHHS pIJUH; TOTYBaTH PO3UYMHHU PIZHUX
KOHIEHTpALllif; BHUMIPIOBaTH: KOE(DIIEHTH TEIUIO- 1 TEMIEPaTypOIpPOBIIHOCTI,
JIHIHHOTO PO3MIMPEHHS TBEPAUX Tij, KOS(IIIEHTH B’ I3KOCTI, TETUIOMPOBITHOCTI.

EJIEKTPUKA I MATHETU3M

OcHOBHI MOHATTSA: EJIEKTPUYHUN 3apsijl, €JIEeMEHTapHUM 3apsj, Ccuia
Kynona, enekrpuyne mnose, AielIeKTpUYHA MPOHUKHICTh CEPENOBUIIA, HAIPYKEHICTh
eJIEKTPUYHOTO IIOJIs, €JIEKTPUYHUI JUIOJb, MOTEHLIad eJeKTPUYHOro IO,
€JIEKTpUYHA €MHICTh, KOHJIEHCATOPH, JI1CJIEKTPUKH, TPOBIIHUKH, MOJISApU3aLlis
JUENEKTPUKIB, EHEpris eJNeKTPOCTAaTUYHOrO TOJs, EJIEKTPUYHUM CTpyM, OIIp
OpPOBIJHMKA, IUTOMA EJIEKTPONPOBIIHICTh, TyCTUHA EIEKTPUYHOIO CTPyMY,
eJIEKTpOpYIIiiiHa cuja, poOOTa Ta MOTYKHICTb €JIEKTPUYHOTO CTPYyMY, €JIEKTPUUHE
KOJI0, KBa3iCTAIlIOHAPHHUK CTPyM, HAANPOBIAHICTH, HAIMMIBIPOBITHUKH, P-N-TIEpExi,
HaMIBOPOBIAHUKOBUN 107, TPaH3UCTOp; poOOTa BHUXOJY €JIEKTPOHA 3 MeTamy,
KOHTaKTHA PI3HULA TMOTEHIaNiB, TEPMOEIEKTPUYHUN CTPYM, €JEKTpPOHHA Jamra,
CJICKTPOHHO-TIPOMEHEBA TPYOKa, TEPMOCIICKTPOHHA €MICis, €IeKTPOIITH, JUCOIIAITis,
€JICKTPOJII3, JKEpEeIo CTPpyMy, 10Hi3allis, MOTEHIlan 10Hi3alii, HeCaMOCTIMHUN 1
CaMOCTIMHUI Ta30B1 pO3psAMHU, TIa3Ma; MAarHIiTHE IMOJE€, MAarHITHUN TOTIK, 1HAYKIS
MarHiTHOTO TOJsI, cuiia AMIlepa, MarHiTHUM MOMEHT cTpymy, cuia JlopeHua;
JllaMarHeTUKH, apaMarHeTuky, (hepoMarHeTuku, GepruMarHeTuky, eleKTpopyuIiitHa
CWia 1HAYKII, CAaMOIHAYKIIisl, 1HAYKTHUBHICTh, B3a€MHA IHIYKIliS; 3MIHHUNA CTpYyM,
pPE30HAHC HamNpyr, CTPyMiB, poOOTa Ta MOTYXHICTh B KOJI 3MIHHOTO CTPyMY,
TpaHcopMaTop, KOJMBAJIbHUM KOHTYp, BHMYLIEHI €JIEKTPUYHI KOJIMBAHHS,
€JICKTPOMArHITHE TI0JIe, CTPYM 3MIIIEHHS, eJeKTPOMAarHiTHI XBWJII, EHEepris
€JIEKTPOMArHiTHOI  XBWJI,  BekTOop  YMmoBa-IlofiHTIHra,  BHIPOMIHIOBAHHS
CNIEKTPOMArHITHUX XBWJIb, TPHHIMWIHN PaIio3B’sI3Ky, MIKala eIeKTPOMarHiTHUX
XBUJIb.

OcHOBHI 3HaHHSI: CJICKTPUYHUN 3apsl 1 MEXaHi3MU eJeKTpH3allii, 3aKoH
Kynona; BrnacTUBOCTI 1 XapaKTEpPUCTUKU EIEKTPUYHOTO oJs; Teopema ["aycca ta ii
3aCTOCYBaHHS; BJIACTUBOCTI MPOBIJHUKIB 1 JICJEKTPUKIB Ta BIUIUB Ha HUX
eNIeKTPOCTATUYHOrO  MoJyisg;  OymoBa 1 XapaKTEpUCTHUKHM  KOHJEHCATOPIB;
XapaKTEePUCTUKHU 1 3aKOHU MOCTIIHOTO CTPyMY: CHJIa CTPyMY, Hampyra, omip, TyCTHHA
CTPYMy, UTOMA €JIEKTPONPOBIAHICTh, EIEKTPOpYLIiiiHa cuila, pobOTa, MOTYXKHICTb,



3akoH OMma B iHTETpabHil Ta qudepenmianbHii Gopmax, Uit HEOTHOPITHOT TUITHKH
1 moBHOro Koma; 3akoH Jxoymsa-Jlenna; npaBuna Kipxroda; xapakTepuCTHKH 1
3aKOHOMIPHOCTI KOHTAKTHHUX €JIEKTPUYHMX SBUII, 3aKOH Binemana-®pania; sBuie
TEPMOEJIEKTPOHHOI ~ €MiCli, €JIEKTPOHHO-IIPOMEHEBA TpyOKa; 3aKOHOMIPHOCTI
MPOXO/KEHHS EIEKTPUYHOTO CTPYMY B piIMHAX Ta iX 3aCTOCYBAHHS; €IEKTPOJITH,
CJICKTPOJIITUYHA Aucoliamis, 3akoHn dapases, XiMidHI pKepesia CTpyMy; MEXaHi3M
MPOBIAHOCTI Ta3iB, MPOIECH B raszax: 10HI3alis 1 peKoMOiHallisl, HECAaMOCTIMHUM 1
CaMOCTIMHMI PO3pAIU, THIIOYUN pO3psiA, KAaTOAHE Ta AaHOJAHE BUIIPOMIHIOBAHHS,
ICKpOBHIl po3psl, OJMCKaBKa, KOPOHHUW po3psiA, AYTOBHM pO3psAl, IJIa3Ma;
XapaKTEepUCTUKH MAarHiTHOrO moJjs; 3akoHH Ammepa, bio-Capapa-Jlamnaca, 3akoH
MOBHOTO CTPYMY, MarHiTHUIl MOMEHT cTpyMmy, cuiia Jlopenna, edext Xosia; BEKTOp
HaMarHIYeHHS, MarHiTHa  MPOHUKHICTH, JllaMarHeTUKH, MapaMarHeTUKH,
dbepoMarHeTHKy, MarHiTHUM ricrepesuc, 3akoH Kropi-Beiica, antudgepomarueruku,
(dbepuMarHeTHKM, MarHiTOMEXaH19HI 1 MEXaHOMAarHiTHI €()eKTH, eJICKTPOMArHiTH Ta iX
3aCTOCYBaHHS; IHAYKUIMHMI CTpyM, 3aKOH €JeKTpOMarHiTHoi iHAykuii Papanes,
npaBuiio JleHma, eNeKTpopylniiHa cuia iHAYKIi, 1HIYKTHBHICTh, €HEPTis
Mar"iTHOTO TMOJS CTPYMYy, TYCTHHA €HEprii MarHiTHOTO TMOJs; XapaKTePUCTUKH
KBa31CTalllOHAPHOTO (3MIHHOTO) CTPYMY: A1I0Yl 3HAUEHHSI CUJIM CTPyMY Ta HampyrH,
aKTUBHUU, IHIYKTUBHUM Ta €MHICHUN OMOPHU Yy KOJII 3MIHHOTO CTpyMy; 3akoH Oma
JUIsL 3MIHHOTO CTPYMY, BEKTOpHI JlarpamMH, pe30HaHC Hampyr 1 cTpyMiB, poOoTa i1
MOTY>KHICTH 3MIHHOTO CTPyMYy; KOJUBAJIBbHUN KOHTYp, ¢opmyina TomrcoHa,
nudepeHIiaibHl  PIBHSHHS  BJIACHMX, 3TracalouydX 1 BHUMYIICHHX KOJIMBAaHb,
€JIEKTPOMarHiTHe  Mojie,  cuUcTeMa  pIiBHAHb  MakcBesia; BJIACTUBOCTI
eJIEKTPOMArHiTHUX XBWJIb, BHECOK YKPaiHCBKUX YYEHUX B PO3BUTOK EJEKTPUKH 1
MarHeTu3My.

OcHOBHiI BMiHHSI: 3aCTOCOBYBAaTH TEOPETHYHI OCHOBU CIIEKTPUKH 1
MarHeTu3My Yy HaBYAJIbHOMY TIPOIECi 3arajbHOOCBITHIX HaBUYaJIbHUX 3aKJIajiB;
CTaBUTU JE€MOHCTpAlliHI EKCHEPUMEHTH 3 €JIEKTPUKH 1 MarHeTusMy, pOOUTH
TEOPETHYH] y3arajdbHEHHS Ta BKa3yBaTW NPAKTHYHI 3aCTOCYBaHHS; 3aCTOCYBaTH
OTpUMaHi 3HaHHS IS PO3B’SI3yBaHHSA 3ajlad, KOPUCTYBATHCS 1 3HATH OyIOBY:
€JIEKTPOBUMIPIOBAJIbHUX NPUJIAIB, MOCTIB MOCTIHHOIO Ta 3MIHHOIO CTPYMIB,
panioOI0KiB, HAMIBHOPOBIIHUKOBUX BHIIPSMIIAYIB, TPAH3MCTOPIB, (OTOEIEMEHTIB,
ocruiiorpada, eJIEeKTPOHHOTO MIKPOCKOMa, Jiazepa, paliallifHuX  T[pHIIaIiB,
JIYMIBHUKIB ~ €NEKTPUYHOI eHeprii, TpaHcpopMmaropiB;, OOHpaTH METOAM Ta
BUKOHYBAaTH PO3PAXyHKH KiJI TOCTITHOTO Ta 3MIHHOTO CTPYMiB; 0OMpaTu METOIH Ta
BUKOHYBAaTH BHMIPIOBaHHS CJCKTPOPYIIIHHOI CHIIM, CHWIM CTPyMYy, EJICKTPUYIHOI
HANpyTy, eJNEKTPUYHOTO OMOpy B KOJNAaxX TOCTIHHOrO 1 3MIHHOTO CTPYMIB,
temnepaTypu Kiopi; BOJOIITH YSBICHHAMHU MPO E€JICKTPOJWHAMIYHE MOJICITIOBAHHS
NPOIIECIiB B ETCKTPUYHUX CUCTEMaX 3a MEBHUX YMOB.



OIITHKA

OCHOBHI MOHATTA: CBITJIOBA XBWISI, €JNEKTPOMArHiTHa MpPHUpPOAA CBITIA,
dboTOMETpis, €TaJOH CHJIM CBITJIa, CHEPreTUYHI 1 CBITJIOBI BEJIWYMHU; ONTUYHUN
1HBapiaHT, c(epuyYHl JA3epKaja 1 JIH3W, 1JealbHl ONTHYHI CHCTeMH, aleparii
ONTUYHUX CHUCTEM; BOJIOKOHHA ONTHKA; KOTEPEHTHI JKepesia CBITIa, MPUHIIUI
cynepno3ullli, iInTepepeHIiis CBiTIa, IHTepPEpOMETPH; AUPPAKIISA CBITIA, IPUHIUI
['tolirenca-®penens, 30uu DpeHensi, 30HHA IUIACTUHKA, Audpakuis DOpeHens,
nudpakiis @paynrodepa, audpakiiiiina rpatka, po3aiabHa 34aTHICTh, Tojorpadis,
meron FO.M.Jlenucroka; mosisipu3ailis CBITJIa, MOABIMHE MPOMEHE3aTIOMIICHHS,
MOJISIPU3aTOPH 1 aHaJi3aTOpH, INITyYHA aHI30TPOMis; HOpMaJbHAa 1 aHOMallbHa
nucriepcis, ¢a3oBa Ta TpynoBa MIBUAKOCTI CBITIA, CIIEKTPOMETPH; PO3CISTHHS CBITIIA,
MOJICKYJISIPHE PO3CISIHHS CBITJIa, ONITUYHI SBUIIA B aTMOc(epi: Becenka, rajio, BiHIIi,
MapeBo, OnakuTHUN Komip Heba; ekcrepumeHTanbHi ocHoBu CTB, wmetoau
BHUMIPIOBaHHS IIBUJIKOCTI CBITJIa; HEJIHIMHA ONTHKA;.

OcHOBHIi 3HAHHSI: OJIMHMIII BUMIPIOBaHHS CBITJIOBUX BEJIIMYMH: CHJIA CBITIA,
CBITJIOBUM TIOTIK, 3aKOHHU OCBITJICHOCTi, CBITHICTh, SICKpaBiCTh, 3akoH Jlambepra;
XBWJIbOBA 1 KBAHTOBA IMPUPOJIa CBITJIA, EJIEKTPOMAarHiTHa TeOpis CBITJIA; 3aKOHU
Tre€OMETPUYHOT ONTUKHU, NMpuHIUN Depma, XapaKTEepUCTUKU IIEHTPOBAHUX ONTHYHUX
cucteM, popMyIia JIIH3HM, ONTUYHI TPHUIAIH, OKO 1 31p; HEOOX1AHI 1 JOCTaTHI YMOBH
BUHHKHEHHsS 1HTep(dEpeHIli, MPOCBITICHHS ONTHUKH, NpUHIUN 1aii 1 OymoBa
iHTepdepomeTpiB; MeToa 30H DpeHens, OCHOBHI XapaKTepUCTUKHU IU(paKIiiHOI
rpaTtkv, JAudpakiiss  PEeHTTeHIBCBKOTO  BHUIPOMIHIOBAHHS,  JAU(pakiis  Ha
yIBTPa3BYKOBHUX CTOSYUX XBWISX, KOJhOpoBe ¢oro JlimMaHa, po3aiiibHA 3MaTHICTH
ONTUYHHUX MPUIIAJIB, OChOBA 1 M0O3a0CHhOBa TojiorpaMu, 00’emHa rosorpama HO.M.
JleHucroka; Mmoyisipu30BaHe 1 HEMOJSPU30BAHE CBITIIO; €JIEKTPOHHA TEOpis aucrnepcii,
MOJIIPOii, OJHOBICHI Ta JIBOBICHI KpHUCTajdW, ONTHYHA aHI30TPOIs, MOJBiiHE
poMeHe3aJIOMIIeHHs, 3akoHu bprocrepa, Mantoca, edexkr Keppa, nomsipusariitai
NpWIaau Ta IX 3aCTOCYBaHHS; 3B 530K MK (pa30BOI0 Ta TPYINOBOKO IIBHUAKOCTSIMHU
ceitna; pocmigun Pizo Ta Maiikenbcona, edekt Jlomepa B ONTHIN, OCHOBH
HEJTHINHOI ONTHKU; BHECOK YKPATHCHKUX YYEHUX B PO3BUTOK ONTHKH.

OcHOBHI BMiHHSI: CaMOCTIMHO TpalOBaTH 3 JITEPaTYpPHUMHU JKEpEIaMu;
3aCTOCOBYBAaTH 3HAHHA 3 ONTHKH Y HaBYaJbHOMY TMIPOIECi 3arajlbHOOCBITHIX
HaBYAJBHUX 3aKJIaiB; JEMOHCTPYBaTH IOCTIAA 3 ONTHKM Ta POOUTH TEOPETHYHI
y3arajJbHCHHS, MOSICHIOBATH MPAaKTHYHI 3aCTOCYBAaHHS SIBUII ONTHUKH; 3aCTOCYBATH
OTPUMaHI 3HAHHS JJs PO3B’sA3yBaHHS 3a1a4 3 ONTHUKH; OymyBaTH 300paskeHHS
OpeIMETIB B J3€pKaiax, JH3aX 1 ONTHMYHUX CHUCTEMax; BHKOHYBAaTH PO3PaXyHKH
ONTUYHHUX CHUCTEM; KOPUCTYBAaTHUCS 1 3HaTHm OyJIOBY IIOKCMeTpa, (oTomerpa,
MIKpOCKOmna, iHTeppepoMeTpiB, MOJIIPUMETPa, pedpakromMerpa, MIPOMETPA,
MOHOXpOMaTopa, crekrporpaga, crmekrpooroMerpa, ja3epa; OOUpaTH METOMH,
BUKOHYBaTH E€KCIEPUMEHTaJbHI BHUMIPIOBAHHA 1 PO3PAXyHKH OCBITICHOCTI,



NOKAa3HUKA 3aJOMJICHHS, JOBXHHM XBWJI, XapaKTEPUCTHK SBUII iHTEep(epeHIii,
mudpakmii, monspu3anii, BOJOAITH YSBICHHSAMH TPO MOJCIIOBAHHA ONTHYHUX
MIPOIIECiB, TOIIIO.

ATOMHA I ZI/TEPHA ®I3UKA

OcHoBHi MOHATTHA: KBaHT cBiTia (hoToH), mMaca (oToHa, IMIYNIbC (HOTOHA,
¢doToeneKkTpuuHuil eeKT, TUCK CBITIA, KOPIYCKYJIIPHO-XBUIBOBHUI Jyai3M CBITIIA,
pPEHTreHIBChKE BUNPOMiHIOBaHHS, epexT Kommnrona, xBuii ae bpoins, rapmoHiYHUH
OCLMJIATOP, CIEKTpalbHI Ccepili BUIPOMIHIOBAHHS aTOMIB BOJHIO, AJI€pHA MOJENb
aToMa, JWCKPETHHA CHEPreTHYHWUN pIBEHh AaTOMa, TOJOBHE KBAaHTOBE YHCIIO,
opOiTalbHE KBAHTOBE 4YHCJIO, OpOiTadbHE MarHiTHE KBaHTOBE YHCJO, CITiH,
BaJICHTHICTh, KOMOIHAIlIfHE pO3CISIHHSA CBITJA, JIIOMIHECHEHIIS, CIIOHTaHHE
BUIIPOMIHIOBAHHS, 1HIYKOBaHE BHUIPOMIHIOBaHHS, Ja3€pH, 3B S3KU CTPYKTYPHHUX
OJIMHUIIb y KpHUCTanax, €HEpreTU4Hi 30HU, eHepris Depmi, EIeKTPOHHUU Ta3,
KBa31YaCTUHKHU, MPUCKOPIOBAYl 3apsPKEHUX YaCTUHOK, METOAM CIOCTEPEKECHHS 1
peecTparlii MiKpOYaCTHHOK, 3aps]l Apa, MacOBE YUCIO sapa, CHEPTist 3B 3Ky siep,
nedekT Macu sApa, MOMEHT IMITYJIbCY SiApa, MarHITHUM MOMEHT sJipa, sIEpH1 CHIIH,
PaJlOaKTUBHICTh, MEpIOJ IMIBpO3Maay, J103a OMPOMIHEHHS, MpaBWia 3MIIICHHS,
pamioakTuBHI CiM’i, a-po3maj, [-po3mai, y-BUIpOMiHIOBaHHs, ehekT MeccbOayepa,
slepHa pEakKilisg, IITy4YHa pPaJdlOaKTUBHICTh, TPAHCYpPaHOBI €JIEMEHTH, peaKIil
TEPMOSJIEPHOTO CHUHTE3Yy, €JIEMEHTApHI YacTHHKH, (QyHIaMEHTaJbHI B3a€MOIl,
KBapKOBa MOJIEJIb aIpOHIB.

OCHOBHi 3HAHHfI: €KCIIEPUMEHTAJIbHI OCHOBH KBAaHTOBOI MEXaHIKH; 3aKOHU
dboToedekry; npupona PEHTIEHIBCHKOTO BUIPOMIHIOBAHHS; TEIUIOBE
BUIpoMiHioBaHHs;, 3akoHu Credana-bonbimana, Bina, dopmynu Penes-Ixunca,
[Inanka; crmiBBIOHOLIEHHS HeBU3HaueHocTel [eiizenOepra; piBHsaHHSA Ilpeninrepa i
HOro 3acTOCYBAaHHSI; CHEKTpaJibHI cepli BUIPOMIHIOBAHHS aTOMIB BOJIHIO, JOCIIA
Pezepdopaa; nmocrynatu bopa, mpuHIUIT BiAMOBIAHOCTI; KBaHTOBA Teopis OynoBU
aToMiB 1 MoJiekys, npuHuun [layni, 3akoH M0311i; KBaHTOB1 CTATUCTUKH, 3aKOH KyOiB
Jlebas;; KBaHTOBa TeOpis TEIUIOEMHOCTI TBEPAMX TiJ; KBaHTOBA TeOpis
HAAMPOBITHOCTI 1 HAIUIMHHOCT]; €KCIIEPUMEHTANbHI METOAM SIEPHOI (PI3UKH; CKIIA]
sqipa, €Hepris 3B’sI3Ky snapa, neexT macu sapa; sAepHI CUIIH; MOJENl aTOMHOTO
A7Ipa; 3aKOH PaJli0aKTUBHOTO PO3MaJy; MpaBuia 3MIMIEHHS, o — PO3mal, [3 — po3na,
Y — BUIIPOMIHIOBAHHS; TEOPisl SACEPHUX peaKiliil; peakiii TepMOSACPHOTO CHUHTE3Y;
OynoBa SIICPHOTO PEaKkTopa, €KOJIOT1YHI MPOOJIEMH SJIEPHOI €HEPTeTHKH; CydacHa
TEOpis eJEeMEHTApHUX YAaCTUHOK; BHAW (yHIaMEHTAIBHUX B3a€MOJIN; 3aKOHU
30epexeHHs y (i3ulll eJIeMEeHTapHUX YaCTHHOK; KBapKOBAa MOJEJb a/IpOHIB; BHECOK
YKpaiHCBKHX YYEHUX Y PO3BUTOK KBaHTOBOi (i3uku; cydacHa (i3MuHa KapTHHA
CBITY.

OcHOBHI BMIiHHSI: CaMOCTIMHO MpaLIOBATH 3a JITEPATYpHUMHU JIKEpesamH;
PO3YMITH Cy4YacHy NPHPOAHUYO-HAYKOBY KAapTHHY CBITY; BHAUITA 1 JIOTIYHO
8



OOTPYHTOBYBATH B I1iil KAPTHHI POJIb, MicLe 1 3HAYEHHS OyIb-KOTO MPUPOTHOTO SIBUIIIA
(GaunT;  B3a€EMO3B’S3KM  TEOpid, peami3alil0o NPUHLIUIY JJIOHOBHIOBAHOCTI);
3aCTOCOBYBaTH OCHOBHM KBAHTOBOI TEOpIi Yy HaBYAILHOMY IPOLECI 3arajJbHOOCBITHIX
HaBUAJIBHUX 3aKJIaJiB; JEMOHCTPYBAaTH JOCIIIM 3 KBAaHTOBOI (I3UKUM Ta pPOOUTH
TEOPETHYHI y3arajJbHEHHS 3 HHUX, [OCWIATHCh HA TPAKTUYHI 3aCTOCYBAaHHS,
3aCTOCOBYBaTH OTpPHUMAaHI 3HaHHsS JUIl PO3B’SI3yBaHHSA 3a7ad 3 KBAaHTOBOI (I3UKH;
BUKOHYBAaTH pO3PaxXyHKHM KBAaHTOBHX CHCTEM; 3HATH OymoBY (DOTOCIEMEHTIB,
dboTOonOMHOXXYBaJiB,  creKkTporpadiB, CTWIOMETpIB, KBAaHTOBHUX TI€HEpaTOPiB,
muniapHUKa [efirepa-Mronepa, pagioMeTpiB, JIYMIBHUKIB IMITYJIBCIB, JO3MMETPIB;
OPOBOJUTH  JIOCHKEHHS  TEIUIOBOTO  BUIIPOMIHIOBaHHS,  (oroedekry 1
(OTOENIEKTPOHHUX ~ SIBUIL, CHEKTPIB  BUIPOMIHIOBAHHS  ATOMAapHOTO  BOJHIO,
IHAYKOBAHOTO  (JIa3€pHOT0) BUIIPOMIHIOBAHHS, (POTOETEKTPUYHUX BIACTHBOCTEH
HAaMIBIPOBITHUKIB, PaJl0aKTUBHOCTI; BOJIOAITH YABICHHSAMU IPO MOJIEIIOBAHHS
KBAaHTOBHX ITPOILIECIB.

TEOPETHUYHI ITUTAHHA 3 OISUKHN

I. Mexanika

1.1 Ipoctip 1 yac B HepensTUBICTCHKIN (i3ull. KiHemaTuka maTtepiaibHOT
touku. Cucremu BiamiKy. IleperBopenns ["anines, ix KiHEeMaTH4HI HAC1IKH.

1.2. ImepumianbHi cucteMu BULIIKY. 3akoHn HploToHa, Mexi ix
3acTOCyBaHHs. /Bl OCHOBHI 3a/1a4l IUHAMIKU TOYKHU. [[pUHIIMI TPUYMHHOCTI B
kjnacuyHid  mexadimi. [Ipunmun BianoimHocti [Tamines. IloHsTTs mpo
HEIHepIalbHI CUCTEMH BIIIIKY.

1.3. 3akonu 306epexeHHs B (Pi3uiii.

1.4. I'papiTamniitae noje. 3agada HeroToHa. 3aKOH BCECBITHBOTO TSXKIHHS.
Hocnian KaBenauma. [HepTHa 1 rpaBiTalliiina maca.

1.5. Pyx Touku 3miHHOi Macu. PiBHssHHA Memepcbkoro. PeakTuBHUM pyX.
®opmyna L{107K0BCHKOTO.

1.6. Mexanika TBepAoro TiJia. MOMEHT iHEpIii, MOMEHT IMIYJbCY 1
KIHETHYHA eJeris TBepaoro Tuta. OCHOBHE PIBHAHHS JWHAMIKH 00E€pTOBOTO
PYXYy.

1.7. MexaHiuHl KONHMBAHHSA 1JIeaJbHUX 1 PEAIBHUX  CHCTEM.
XapaKTepuCTUKH KOJIMBAaHb 1 iX 3B’SI30K 3 MapaMeTpaMu cucteM. Pe3oHaHc.

1.8. Heinepumianbui cucremu Biamiky. Cunm i"epuii. [lonsitTs mpo
MIPUHIIUAT €KBiBAJIEHTHOCTI.

1.9. PenstuBicTchka MexaHika. ExcrieprMeHTalbHI OCHOBM CIELIaJIbHOL
teopii BigHocHOCTI. Iloctynatm Eitamreiina. IlepetBopennst Jlopeniia.
PenstuBictcrka hopma I1-ro 3akony HeroTona.

II. CratucTnuHa ¢izuka i TepMoauHaAMIKA



2.1. OcHOBHI MONOXEHHS MOJeKyIsapHOo-KiHeTnyHOi Teopii (MKT) Ta ii
eKCIIepUMEeHTaIbH1 OCHOBU. [neansHuil raz. OcHoBHe piBHAHHSI MKT. I"a30Bi
3aKOoHH. PIBHSHHS CTaHy 17l€aIbHOTO ra3zy.

2.2. Temneparypa 1 1ii BumiproBa"Hsa. I[loHATTS Temmeparypu B
CTATUCTUYHIN TEPMOIMHAMIIII.

2.3. OcHOBHI TOHATTS TepMoauHamiku. Ilepiie Havaso TEpMOAMHAMIKU
Ta #ioro 3actocyBanHs. O00opoTHI Ta HeoOopoTHI mporecu. II-e 1 [lI-e Hauana
TepMoauHaMiKu. EHTporis, 11 TepMOAMHAMIYHUH 1 CTATUCTHYHUHN 3MICT.

2.4, OcHOBHI TOHATTS 1 TPUHIMIOM  CTATUCTHUYHOI  (DI3UKH.
MiKpOKaHOHIYHUN Ta KAHOHIYHUN PO3MOAUIN ISl KJIACMYHUX Ta KBAHTOBUX
cucteM. TepMoauHaMIYHUHN 3MICT TapaMeTpiB KAaHOHIYHOT'O PO3IOILITY.

2.5. CraructuuHe OOrpyHTYBaHHSI 3aKOHIB TEpMOJMHaMIKU. Po3moainm
Makcgena 1 bonbimana. [lIBuakocti pyxy monekyi. Posnoaiiu Makcsena i
BbonbliMaHa ik YaCTUHH1 BUMAJAKU KaHOHIYHOTO po3noAity ['166ca.

2.6. IneanpHuii ra3 ¢epmioniB. Craructuka @epmi-Jlipaka TEmI0€MHOCTI
PEUYOBUHHU.

2.7. lIneanmpHuii ra3 0o3e-yacTuHOK. Cratuctuka bo3e-Eitnmreiina.
PiBHOBaykHE BUIPOMIHIOBAaHHS Ta MOT0 3aKOHHU.

2.8. Teepai Tima. AMopdHi 1 kpuctamiyni Tina. Kmacudikaris kpucranmis
3a TUNIOM 3B’s13KiB. TermnoeMHicTh kpucTams 3a EiHiurelinoM 1 [lebaem. Pinki
KPHUCTAIIH.

II1. Enekrpoaunamika

3.1. Enextpuuni 3apsau 1 mozne. JuckpeTHicTs 3apsay. Enemenrtapuuit
3apsij 1 METOAU MOT0 BU3HAUYEHHs. 3aKOH 30epexeHHs 3apany. 3akoH Kynona.
CunoBa 1 eHepreTMYHa XapaKTEPUCTUKH EJIEKTPUYHOro rmnousist. Teopema
Octporpaacekoro-Iaycca.

3.2. EnexktpuuHe mosne B aienekTpukax. [lonspusamis ieIeKTPUKIB.
JlienexkTpuyHa MPOHUKHICTh 1 CHPUMHSTIMBICTb. BEKTOp eleKTpU4HOro
3mimieHHs. [lone Ha Mexi 1BOX JIIENEKTPUKIB.

3.3. Tlpupona eneKTPUYHOTO CTPyMy B PI3HHX cepemoBuiax. Jlocmiau
Kynona, Ammniepa, Epcrena i @apanes. 3aKkoHU TOCTIMHOTO CTPYMY.

3.4. IlocTiitHe MarHiTHE MOJIE Y BaKyyMi, HOTO BUXPOBUH XapakTep. 3aKOH
bio-CaBapa-Jlarmaca. Teopema mnpo HHUPKYJAIII0 BEKTOpa HAMPYKEHOCTI
MarHiTHOTO MOJIS.

3.5. MaruitHe nosie B pedoBuHi. Jlia, mapa 1 ¢epoMarHeTMKu Ta ix
MAarHiTH1 BJACTUBOCTI Ha OCHOBI €JIEKTPOHHOI T€OPii pEYOBUHHU.

3.6. EnextpomarHiTHe moJie. 3arajibHi pPIBHSHHS €JIEKTPOMArHITHOTO
nosist. Cuctema piBHsIHR MakcBena. MarepianbHi piBHSHHS.
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3.7. 3MiHHUHN CTpyM. AKTUBHUHN, EMHICHHM 1 IHAYKTUBHUNA OMOPH B KOJI
3MiHHOTO cTpyMy. Pe3onanc. Po6oTa 1 moTyXHICTh 3MIHHOTO CTPyMY.

3.8. EnextpomarnitHi konuBaHHs. KonmuBansHuii KoHTYp. BiacHi, BUTbHI 1
BUMYIIECHI KOMBaHHs. ['eHepallis He3racarounx eJIeKTPOMAarHiTHUX KOJIMBaHb.

3.9. EnexrtpomarHitHi XBWIl. XBWiboBe piBHAHHA. LlIBUAKICTB
nomupeHHs xBuib. Edext Jlomepa. EnexTpoMarHiTHa mnpupoja CBITIIA.
[Ikana eneKTpOMarHiTHUX XBUJIb.

IV. Onruka

4.1. XBunmboBa onTuka. KorepeHTHI 1 HEKOTepeHTHI JKepena.
IaTepdepenuis, nudpakiiis cBiTiIa Ta iX 3acTocyBaHHs. ['onorpadisi.

4.2. IlommpeHHs cBiT/Ia B cepeoBUII. BigOuBaHH 1 3aJJOMJICHHS CBITJIA.
[TornuuanHs 1 qucnepcis cBitia. Po3citoBaHHS CBITIA.

4.3. onspuzaiis ceitia. [lonaspusaiiis npu BiAOMBaHHS Bij Ji€IEKTPUKA.
3akonu bprocrepa 1 Maintoca. [lonspu3zaniiini npuiaan Ta ix 3aCTOCYBaHHS.

4.4. I'eomeTpyuHa ONTHKA K TPAHWYHHUM BUIIAJOK XBHJIBOBOI OITHKH.
OcCHOBHI TOHSTTS TreoMeTpuyHOi onTuku. OnTuyHi npunaau. BomokoHHa
OTITHKA.

4.5. OnTtuune BuUIpOMiHIOBaHHS. EHeprisi eneKTpoMarHiTHOI XBHIII.
dotomeTpis. EHEepreTuyHi 1 CBITJIOBI BEJIMYMHU Ta OAWHUII X BUMIPIOBAHHS.
3akoHU (GOTOMETPII.

V. KBanToBa ¢izuka

5.1. ®otoedexr 1 epekT KomnTona.

5.2. KopnyckynspHO-XBHJIOBUH  Jyami3Mm. JIMCKpPETHICTh  CTaHIB
Mikpoo06’ekTiB. [Toctynatu bopa. Hocniau ®@panka-I'epua, [lTepna i ['epnaxa.
CrniBBigHOIIICHHS HeBU3HaUeHOCTeH [ elizenOepra.

5.3. IlocTynaTu 1 NPUHIUIIM KBAHTOBOI MEXaHIKW. XBWJIbOBA (DYHKIIIS.
PiBusinus pexginrepa. BriacTuBOCTI cramioHapHUX craHiB. YacThHkKa B
MOTEHIIATBHIN sIMi.

5.4. Jlocnigu Pezepdopnaa 1 miaHeTapHa MOJAEIb aTroMa. ATOM BOJHIO.
Onuc crany aTomMa BOJHIO 3a JOMOMOTOI0 KBaHTOBHX 4wmcesl. CroHTaHHE i
BUMYIIICHE BUIIPOMIHIOBAHHS CBITJIa aToMaMu. KBaHTOBI TeHEpaTOPH.

5.5. Onuc crtany 4YaCTUHKH 3a JOTIOMOTOI0 KBaHTOBUX uucen. Cmid. CtaH
eJIEKTpOoHa B OaraToenekTpoHHoMy aTomi. [lepioguyna cucrema enementis J1.1.
MeHeneeBa.

5.6. EnemenTtu 30HHOI Teopii KpuctamiB. EHeprernuni 3onu. Meranu,
HaIIBIPOBITHUKH 1 JEIeKTPUKHU. Craructuka €JICKTPOHIB y
HaIIBIPOBITHUKAX. SIBUIIIE HAIITPOBIAHOCTI.

5.7. PamgioakTuBHICTh. 3aKOH PaJi0aKTUBHOTO po3mnany. [Ipupona anbda,
Oeta i raMMa - BUITPOMIHIOBAHHS.
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5.8. ExcnepumenrtanbHi Metoau snaepHoi ¢i3uku. Meronu peectparii
CIIECMCHTAPHUX YaCTHHOK. [IpuckoproBaui 3apspkeHWX dYacTUHOK. [list
paIloaKTUBHOTO  BUIPOMIHIOBaHHS Ha  peyoBUHY.  biosjoriuna  jis
BUITPOMIHIOBaHHS.

5.9. Snepni cwim Ta ix BnactuBOCTI. Moneni siapa. SaepHi peakmii moaury
1 cunaTe3y. JlaHiorosi peakiii. SnepHa enepreTuka i exosoris. [IpoGmemu
KEPOBAHHUX TEPMOSICPHUX PEAKITIH.

5.10. Knacudikariist eneMeHTapHUX 4acTHHOK. OCHOBHI XapaKTEPHUCTHUKH
YaCTUHOK. 3aKoHM 30epexeHHss 1 Mexi iX 3acTtocyBaHHs. EnemeHTapHi
YaCTHUHKH 1 QyHIaMEHTaIbHI1 B3a€MO/II1.

5.11. dynanaMeHTanbHI YaCTHHKU. KBapk — TIII0OOHHA CTPYKTypa aJpOHIiB.
[TonsaTTss mpo enuHl Teopii. Benuwki o0’enHaHHS 1 MOXJIMBA HECTAaOUIbHICTh
nporoHa. CydacHa kapThHa Oy/0BH MaTepii.

TEOPETHUYHI IIMTAHHA 3 METOAUKHU HABYAHHSA ®I3UKHU

3arajibHi IMTAHHS MEeTOAUKHN HABYAHHA (PiZUKH

1. llenarorika B cucremi Hayk npo Jwauny. O6’ ek, npeamet 1 GyHKIIii
nenarorikd. OcBiTa SK comianbHUK (EHOMEH 1 SK MeJaroriyHui Imporiec.
OcHOBHI Karteropii neaarorikyd. 3B’S30K MEIaroriki 3 METOAMKOI HaBYaHHS
(d13uKH.

2. IlcuxoJiorisi IK Hayka npo mnpo0JjieMd HABYAHHS i BHUXOBAHHAI.
O0’ext, mpeaMer 1 Meroau ncuxonorii. Crneuudika 3aCTOCYBaHHS METOIIB
JOCIIJIKEHHSI TICUXOJIOTii y poOOTI 3 yYHSIMH MiJ 4Yac HaBYaHHA (i3WKU B
OCHOBHI mikoJi. [IcuxomoriuyHi 0cOOIMBOCTI MPOIECY HaBUYAHHS (P13UKH.

3. MeTtoaoJoris i MeToAM MeAArorivHuX AOCTiIKeHbL. MeToqoI0r1yHl
NPUHINANK ~ TEJaroriyHux  JociipkeHb.  Opranizamis — MMeJarorigvHoro
nociipkeHHss. CucteMa METOMIB 1 METOJMKA MPOBEIACHHS IeAaroriyHoro
JOCITIKEHHS 111 YaCc HaBYaHHS (D13UKU B OCHOBHIM IIIKOJII.

4. OcobOucrictb. Cxnang 1 CcTpykTypa ocoOucrocti. JlisUIbHICTE Ta
ocobucticTh. PO3BUTOK 0COOMCTOCTI SIK MeAaroriyHa npobsema. Pymiiiini cuinu
PO3BUTKY 0coOHCTOCTI. Poib BUXOBaHHS 1 HABYAHHS Y PO3BUTKY OCOOMCTOCTI.
dopMyBaHHS 0COOUCTOCTI Tij] Yac HaBYaHHS (PI3UKU B OCHOBHIM IITKOJI.

5. InpakTuka — teopis HaBuyaHHs. [lousaTTs npo mumaktuky. OCHOBHI
TUIAKTUYHI KOHIUemii. HaB4yaHHg 1 PO3BUTOK Yy TYMaHICTHYHIA AUAAKTHIIL.
JisJIbHICHUNA, CHUCTEMHHUH, KOMIUIGKCHUA Ta OCOOMCTICHO OpIEHTOBAaHUU
M1X0M Y BUBYEHHI IIKIIBHOTO KypCy (13UKH, 1X XapaKTepUCTHKA.
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6. Ilpouec HaBuyaHHs. [IoHATTS Mpo HaBYAHHS Ta WOTO IMCHUXOJOTIYHI
MexaHi3Mu. Teopii HaByauHs. L1, 3micT, QYHKIT 1 PYyLIIHHI CHIIM TIPOIIECY
HaBuYaHHs Q13uKku. Buay HaBYaHHS Ta X XapakTepucTuka. J(isuIbHICTh yUuTEeNs
Ta YYHIB y PI3HMX BHIaX HaBYaHHSI.

7. Mertonuka HaByYaHHs (i3uku sk negaroriyHa Hayka. OO0 exT,
MpeaIMET, METOIH 1 3aBAaHHSI METOJIUKH HaBYaHHS (Pi3UKHU. 3B’SI30K METOIUKH
HaBYaHHS (PI3UKU 3 IHITUMHU HayKaMU.

8. Po3BuTOK MeTOAMKM HABYAHHA (i3uKH. [CTOPIsSI PO3ZBUTKY METOAUKHU
HaBuYaHHA (Pi3uku. MeToANYHI KON B YKpaiHI.

9. 3mict HaBuyaHHs Qi3uKku. [IOHATTS PO 3MICT 3arajbHOI CEpeaHBOT
OCBITH. 3MICT MIKUIbHOI (I3MYHOT OCBITH, NPUHIMOM 1 KpUTEpii Horo
BU3HAUYECHHS. AHaNi3 JEp’KaBHOrO CTaHAApTy 0a30BOi 1 MOBHOI CEpEIHbOI
OCBITH, OCBITHBOI ramysi ,,Di3uka”, 1HIIMX HOPMATHUBHHMX JIOKYMEHTIB, SKi
PErJIaMEHTYIOTh 3MICT WIKIIBHOTO KypCy (P13UKU B JBAHAUATUPIYHIN IIKOJII.

10. Himi i 3aBpanHss HaBYaHHA ¢Gi3MkM B cepeaHiX HaBYAJLHHUX
3akaagax. L sk cucreMoyTBOprorOUMiM ()akKTOp METOIMYHOI CHCTEMHU
HaBuaHHs (i3uku. lepapxis 1iel HaBuyaHHS, OCOOJMBOCTI iX (OpMyBaHHS.
[{imi HaBuaHHS (i3UKM B OCHOBHIM mikoi. OCHOBHI 3aBAaHHS HaBYaHHS
(b13MKH B OCHOBHIM HIKOJII.

11. puHuunU HABYAHHA (QIi3MKH. 3aKOHOMIPHOCTI HABYaHHSA Ta iX
knacudikamig. IloHATTS n0po mnpuHUMI. 3arajdbHOAWJIAKTHYHI MPUHIUIU
HaBYaHHS (I3MKH, X XapakTepucTuka. [IpuHIMT PO3BUBAIBHOTO HABUAHHSI.
PiBHeBa 1 mpodinbHa audepeHIalis, TyMaHiTapu3alis 3MICTy 1 TymMaHi3aiis
HABYAJILHOTO MPOIIECY K Cy4acHI MPUHITUIN HaBYaHHS (DI3UKU B IIKOJI.

12. Metoau i npuiiomu HaBuyaHHs (i3uku. [loHsTTs mpo mMeromaum i
npuiiomn HaBuaHHs. Pi3Hi kmacu@ikamii MeTomiB 1 TpUOMIB HaBYaHHS.
3araJIbHOIUIAKTUYHI METOJIM 1 mpuiiomu HaBuaHHs. CuctemMa METOMIB 1
NpUOMIB HaBYaHHS (I3UKM B OCHOBHIM WIKOMI, iX CyThb 1 NOpPIBHsUIbHA
XapakTtepucTuka. [Ipukiaam 3acTocyBaHHS.

13. ®opmu opraxizanii HaBYAJbLHUX 3aHATHL 3 ¢izuku. [loHsTTs npo
dbopmu HaB4YaHHS. YPOK — OCHOBHa (opma opranizailii HaB4aHHs. Tumm i
CTPYKTypa ypokiB ¢i3uku. Bumoru g0 cydacHOTo ypoky (hi3UKH B OCHOBHIM
mkom. Hapuanmbhi ekckypcii. [omamms poGora yuHIB 3 (I3UKH.
®dakynbTaTUBHI 3aHATTS 3 G13uKU. [lo3akiacHi 3aHATTS 3 Pi3UKHU.

14. Ypoxk y cucremi OCHOBHUX Mojesneid HaBuyaHHs. OcoOauBOCTI
YPOKIB y CHCTEM1 HaBUYaHHsS 3a MOJICJUTI0 NPSMOIro BUKJIAJaHHSA. YPOK 3a
MOJICJITIO KOOTIEPAaTUBHOTO HABUaHHA. YPOK B CHCTEMI MPOOJIEMHOTO
HaBYaHHSI.
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15. VYpok y cydyacHHX TeXHOJOTifAX HABYaHHA: OCOOUCTICHO
OpIEHTOBAHOTO HABUYAHHS, PO3BUBAJIBHOTO HABYaHHS, MOJYJIBHOIO HAaBYaHHS,
IHTEpAaKTUBHOI'O HaBYaHHS, PO3BUTKY KPUTUYHOT'O MUCJIEHHS, 1HPOpMAIIIHUX,
OloasieKBaTHIHN, IHTErpabHIN Ta 1HIIKX.

16. 3aco0u wnaBuanHs ¢izuxu. [loHATTS TpO 3aco0M HaBYAHHS.
Knacudikamis 3aco0iB HaBuaHHs, ix AumaktuyHi ¢yHkiii. Cucrema 3aco0iB
HaBYaHHS (PI3UKKU B OCHOBHIN IIKOJI, X CYTh 1 MOPIBHSJIbHA XapaKTEPUCTHUKA.
[Tpuxnanu 3acTocyBaHHs 3ac001B HABUAHHSI.

17. HaBuyanabuuii ¢pizuunuii ekcnepumMeHT. O13UYHUN EKCIIEPUMEHT Ta
Horo crpykTypa. Buaum HaB4anbHOro (i3MYHOrO €KCHEPUMEHTY, WOro
3aBJlaHHs. J{MJaKTU4YHI BUMOTH 10 HAaBYAJIBHOTO (P13MYHOTO E€KCIIEPUMEHTY.

18. Komn’iotepu B HaBuanHi ¢izuku. [HQopmamiitHO-KOMYHIKAIIiTHI
TEXHOJIOT1i HAaBYaHHS SIK 3aC10 IMIJIBUILEHHS 1HTEIEKTYaIbHOI JISJIbHOCTI YUHIB
Ha ypokax ¢i13uku. [Iporpamui negaroriuyni 3acoou 3 Ppizukwu.

19. llnanyBanHs po6oTu Buuteas ¢isuxku. TemarnyHe TMIaHyBaHHS.
[TinrotoBka BumuTens 10 Yypoky. CKiIajaHHA IUIAHY-KOHCIIEKTY YPOKY.
MeTtonuuHa 1 HayKOBO-I0C1IHA poOOTa BUUTEINS (PI3UKH B IIIKOJII.

20. InguBinyanmizanis i nndepenuianisa Hapyanusa Qizuxu. BpaxyBanus
1HJMBIAyallbHUX 0COOJMBOCTEN yuHiB. PiBHeBa 1 mpodiibHa AudepeHiiaris.

21. ®opmyBaHHsI B Y4YHIiB (i3MYHUX MOHATH, Yy3arajbHEeHMX Ta
eKCIIePpUMEHTAJBHUX YMiHb. @Ii3U4yHI MOHATTA. BHU3HAYEHHS MOHSTH.
Xapakrepuctuka MeToAiB (opMyBaHHS (PI3MUHHUX TOHATH. MeToauka
dbopmyBaHHS (I3MUYHUX TOHATH HA PI3HUX €Tarax HaBUYaHHS B OCHOBHIM IIKOJI.
[Tpuknaau 3 10CBiAYy pOOOTH il YaC MPOXOHKEHHS MEAaroriuHol MPAKTUKH.

Kpurepii ouiHroBanHs

Kputepii oIiHIOBaHHS 3HaHb 1 YyMiHb aOITYpIEHTIB: pIBE€Hb BOJOJIHHSA
TEOPETUYHUMH 3HAHHSAMHU Ta SAKICTh MPAKTUYHUX yMiHb 1 HABUYOK BHU3HAUEHO 3a
peiituaroBoro 100-6ampHOIO HIKATOKO.

0-100 6axniB BUCTaBiIsIETbCS a0ITYpiEHTaM, SIKI HA OCHOBI MPUHIIUITIB HABYAHHS
00’€KTUBHOCTI, HAYKOBOCTI, CHCTEMHOCT1, HACTYITHOCTI TOMIO BiAMOBITHO IO BUMOT
OCBITHBO-TIpOopeciiiHOi TporpamMu 0OakajgaBpa OMaHYBaJIM 3MICTOM HaBYAIbHUX
TUCHMIUTIH T 4Yac JIKUIWHUX, TNPAaKTUYHUX Ta Ja0OpaTOpHUX 3aHSATh,
chopMyTIOBaIM MOBHI BIAMOBIAI Ha BCi mocTtaBieHi 3anutaHHs. [lix wac Bimmosimi
abITypieHT TpOSBIS€ TBOPYMM TMiAX1J, JIEMOHCTPYE PI3HOBEKTOPHICTh 3HAHb,
OMHPAETHCS HA CaMOCTIHHO 3100yTi 3HaHHS, BMi€ Yy3arajlbHIOBaTH, BOJIOJIE
YMIHHSIMU  (pOpMyJIOBaHb O3HA4Y€Hb, 3aKOHIB Ta MPUHIUIIB 3arajbHOl Ta
TEOpeTUYHOI (PI3UKH, Mae HABUYKHU 3aCTOCYBaHHS (DaxoBUX 3HAHb y MPaKTUYHIN

14



nisiibHOCTI. Lleit Ganm mepenbadae diTKICTH (HOPMYIIOBaHb, BUCOKY KYJIBTYpPY
MOBJICHHSI, BUIbHE KOPUCTYBAaHHS (DI3MUHOIO HAYKOBOIO TEPMIHOJOTI€0. AQITYpieHT
BUSIBJISIE TIIMOOKI TIpodeciiiHO-OpieHTOBaHI 3HAHHS, Ma€ 3araJibHUH BHCOKUH PIBEHB
IrPaMOTHOCTI, BUCOKY €PYAMIIIIO.

75-89 0asiB BUCTaBIAETHCS abITYpIEHTY, SIKMM MIITHO 3aCBOIB IIPOTpaMHUMN
MaTepiajl, BMI€ TpPaMOTHO MOro BHUKJIACTH, HE JOMYCKAa€ ICTOTHUX IOMWJIOK Y
dbopmyroBaHHI BIAMOBIICH Ha 3amuTaHHA. BiIbHO onepye HaBYaIbHUM MaTepiaoM.
3Hae HAYKOBY Ta MEPIOJUYHY JITEPaTypy 3 (i3UKH Ta METOAMKHA HaBYaHHS (DI3UKH.
Pi3HMIIA MOpPIBHSAHO 3 HAWBULIMM OajoM IOJAra€ B TOMY, IO 3HAHHS aOITypi€HTIB
MalOTh XapakTep OOMEXKEHOCTI, HE BUSBISAETHCA PIBEHb TBOPUYOTO BOJIOIHHA
HaBY&JIbHUM MaTepiajioM, HEMAa€ JIOCTaTHbOI CaMOCTIMHOCTI B apryMeHTallil
BianoBiaei. KyapTypa MOBHU 10CTaTHBO BHCOKA.

51-74 6anm cTaBUTHCS 3a CEpelHINA 1 3aJ0BUIBHUMN PIBHI SIKOCTI 3aCBOEHHS
3HaHb, ajie¢ BIAMOBIJAI HA BCl MOCTABJICHI 3allUTAHHS € HEMOBHUMHU. AOITYpIEHT Mae
oOMekeHl 3HaHHS (AKTHYHOTO MaTepially, JOIYCKa€ CYTTEBI HETOYHOCTI Yy
GOopMyIIIOBaHHSAX, PHUCYHKaX, MaTEeMaTUYHHUX  CHIBBIJHOIIEHHAX, IOPYLIy€e
MOCIIOBHICTh Y CBOiX BiAmoBinax. KynpTypa mHCHbMOBOIO Ta YCHOTO MOBJICHHS,
TOYHICTh, BHKJIQJCHHS MarepiaJy MaloTh II€BHI BaJW, X04a 1 € MiHIMaJbHO
JIOCTaTHIMHU.

0-50 6aaiB BuCTaBIAETHCA a0ITypi€HTOBI, IKWI HE BUSBUB 3HAHHS 3HAYHOI
YAaCTUHU MPOTPAMHOTO MaTepiany, JOMyCKae ICTOTHI MOMHJIKK Y (HOpMYIIOBaHHI
BIJIMIOBiICH Ha 3allUTaHHA, @ HA OKPEMI 3 HUX HE Ja€ BiAMOBii. AGITYpIEHTY BaXKKO
BIJIMIOBICTH HA JOJATKOBI 3alIMTaHHA.

[Ipu poO3KpUTTI mEpLIOro Ta JIPYyroro NMUTaHHsS OL1eTy 3 (PI3UKH BCTYHUK MOXKE
OTpUMaTH MaKCHUMaJbHY KIUJIbKICTh OaiiB 3a kokHe nmuTaHHS — 30 GamiB. Ilpu po3kpurTi
Tperboro nutanHs — 30 OamiB, ogaTkoBUX 3amuTanb — 10 GamiB. Pazom 100 GamiB — 3a
YMOBHU MaKCHUMaJIbHO YCHIIIHOTO CKJIalaHHs BCTYITHOTO ICITUTY.

Ne 3micT MakcumanbHa

/1 KUIBKICTh
6amiB

1 CTyneHT Ha BHCOKOMY piBHI ONaHyBaB IpPOrpaMOBUI MaTepiaj, yMIJIO

BUKOPUCTOBY€E HAyKOBY TEPMiHOJIOTiI0, BUSBIISIE€ 0013HAHICTh 3 HAYKOBOIO
iH(popMalli€ro, 1CTOpPIEI0 PO3BUTKY (I3MKM Ta BHECKOM YKPaiHCBKHUX
BYCHHUX Yy MEBHY 00JacTh (Pi3MYHOI HAYKH, BOJIOJIE METOIaMU HAyKOBOTO 30
Mi3HAHHS, BCTAHOBIIOE MPUYMHHO-HACIIIKOBI 3B’SI3KM MK SIBUIIIAMHU
MPUPOIU, CAMOCTIHHO 3AIMCHIOE aHam3 Ta (OPMYIIOE BHCHOBKH,
3aCTOCOBYE 3/100yTi 3HAHHS 1 YMIHHS BIAMOBIAHO 10 MOCTABJICHUX IIUICH,

BMIi€ BU3HAYaTH METY JOCIIDKEHHSI Ta BKa3ye IUIAXH ii peam3aitii.
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CryneHT BUIBHO BOJOZIE NPOTPaMOBUM — MaTepialioM, HayKOBOIO
TEPMIHOJIOTI€I0, BHSBIISE TPABWIbHE PO3YMIHHS (PI3UYHOTO 3MICTY
PO3TIIAyBaHUX SBUI 1 3aKOHOMIPHOCTEH, 3aKOHIB 1 TEOPiid, aHaTi3ye Ta
y3arajbHIO€ HaOyTi 3HaHHS, BUKOPHCTOBYE 1X y MPAaKTUYHIA JisUIBHOCTI,
3a JI0OTIOMOT'0I0 BUKJIaJja4a poOUTh BUCHOBKH.

20

CTymeHT BIATBOPIOE 3HAYHY YAaCTHHY MPOrPaMOBOTO  Marepiany,
00i13HaHMWI 3 HAYKOBOK TEPMIHOJIOTIE€0, 3a JOMOMOIOK BHKIIajada
MOSICHIOE SIBUINA 1 3aKOHOMIPHOCTI, BHSIBJISE €JIEMEHTapHI 3HAHHSI

10

OCHOBHHX 3aKOHIB, IIOHATb, (HOPMYJI.

4 CryneHT He OmaHyBaB 3MICTY HaBYaJbHOTO Kypcy B
nepeadaueHOMY T'aTy3eBUM CTaHIaPTOM BUIIIOI OCBITH.

00cs31,

PiBeHb METOIMYHOT KOMIIETEHIIIT CTY/ICHTIB BU3HAYAETHCS 1] Yac BIAMOBI/II HA
TpeTE TMTAaHHS eK3aMeHaI[IHHOTO Oilera 3a HWXKYE 3a3HAYCHUMH KPUTEPIIMH

OIIIHIOBAHHS CKJIAIOBUX (KOMIIOHEHTH):

3mict MaxkcumainbHa
KIJIBKICTB OaiB

Po3KpUTTS METOMKN HaBYAaHHS PO3/UTY (TEMH) 5
HaykxoBo-MeToanuHuil aHami3 po3aiiny (Temu) )
CTpyKTYpHO-JIOTIYHHI aHami3 po3AlLy (TeMHu) )
Jloriko-aMIaKTUYHUN aHai3 PO3JLTY (TEMH) )
XapakTepuCcTHKa CTPYKTYPHHUX €JIEMEHTIB (PI3UYHUX 3HAHb )
XapakTepucTHKa METOJUYHOI CUCTEMH 3aJad po3Jiny (TemH) 1 2
METOAMYHUX O0COOJIMBOCTEH iX PO3B’SI3yBaHHS
3HaHHS METOAMYHUX OCOOJIMBOCTEH BUKOPHCTAHHS HABYAIHHOTO 3
¢b13u4HOrO EKCIIEPUMEHTY (nemMoHcTpaiiftHOTO 1
7ab0paTopHOro) a iHMIMX 3ac00iB HAOYHOCTI BIAMOBIAHO 0
3aBJlaHb BUBYEHHS PO3/Iily, TEMU Ta MPOTPAMHHUX BUMOT
Bceboro 30
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