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MIHICTEPCTBO OCBITU | HAYKW YKPAIHW OEPXKABHUW 3AKIAL
[ | Lutnposanus: 0,05% id: 1
«JTIYTAHCbKUA HALIOHAJIbHUIA YHIBEPCUTET IMEHI TAPACA LLEBYEHKA»

HaB4afNbHO-HAYKOBUI iIHCTUTYT MaTeMaTUKK Ta iHpopMauinHnx TexHonorin Kadheapa
MaTeMaTuKK Ta iHpopMaTukn MaHiTa OnekcaHap OnekcaHgposuy EJIEKTUBHI KYPCU MPU
BVBYEHHI ®I3UKW MaricTtepcbka poboTa 014.08

u LUnTtnpoBaHus: 0,04% id: 2
«CepepnHs ocBiTa. Pi3uka Ta aCTPOHOMIA»

OcobucTuin nignuc - HayKoBuWIA KepiBHUK - 0.T.H., npodecop 0.I.Ko3yb
(nignuc) (nocapa, HayKOBMIA CTyMiHb, HAyKOBE 3BaHHSA, iHiLiann, npizsuwe) B.o.3aB. kadenpm -
0.T.H., npcecop t0.IN.Ko3yb (nignnc) (nocaga, HayKoBUIA CTYMiHb, HAYKOBE 3BaHHS,
iHiuianwn, npissuwe) Montasa - 2025 3MICT MEPENIIK YMOBHWX MO3HAYEHb, CKOPOYEHb |
TEPMIHIB4 BCTYMN5 PO3A4171 19 TEOPETUYHI 3ACAON BUKOPUCTAHHSA ENEKTUBHUX KYPCIB Y
MEPEOMPO®IJIbHIA TA MPO®IIbHIA MIAFOTOBLI YYHIBY 1.1 Knacudikallia enekKTUBHUX KypCis
Ta iX 3Ha4YeHHA y opraHisauii npodinbHOro HaB4aHHA9 1.2 OCBITHA MeTa i 3afa4i eNeKTUBHUX
Kypciel4 1.3 AnaakTUyHi 3acan po3pobky enekTMBHOro Kypcyl6 1.4, BUCHOBKY o po3ainy
117 PO3AIN 219 ENEKTUBHI KYPCW B 3H3 TA MPO®IJIbHOMY HABYAHHI19 2.1. Tunwn Kypcis
npodinbHOro HaB4YaHHA19 2.2, Migxoan [0 CTBOPEHHSA eNeKTUBHUX KypciBl9 2.3.Bumorun no
opopMNEeHHA Nporpamm enekTuBHoOro Kypcy20 2.4. IHBapiaHTHI yMOBM opraHisauii Ta BeAeHHs
eNleKTUBHMX KypciB22 2.5. dopmu i MeToan HaBY4aHHA24 2.6. HaB4albHO-MEeTOANYHUNA
Komnaekc25 2.7. BucHoBku o po3ainy 227 PO341)1 328 ®OPMYBAHHA EKCMNEPUMEHTAJIBHUX
3YHis Y4YHIB 3A IONOMOI OO EJIEKTUBHOIO KYPCY 3 ONTUKWN28 3.1. LUPDE sk 3acib
dopmMyBaHHA 3YHiB y4HiB y 3H328 3.2. CyyacHi TeHAeHLii pO3BUTKY HaB4YaJIbHOrO €KCNePUMEHTY
3 (piznkn34 3.3. MeToauka po3pobKmM Ta BNPOBaL)KEHHS €/IeKTUBHOIO KypCy 3 ONTUKKN Y
npoginbHin Wwkoni36 3.3.1. KopoTka aHOTaLUiA eNeKTMBHOIro HaB4yaabHOro kypcy37 3.3.2.
IHTerpauis enemMeHTIB HaBYabHOI AiANbHOCTI MPY BUBYEHHI ONTUYHNX SBULL, Ta ONTUYHUX
npunagis40 3.3.3.KnacuyHun gocnin A66e46 3.3.4.Cnocobu ouiHKM NiaHOBaHUX pe3ysibTaTiB52
3.5.BucHoekmn no posginy 355 BUCHOBKWN57 CMUCOK BUKOPUCTAHUX OXKEPEN58 OOOATKNG2
HopaTtok A [leMOHCTpaLiiHi AOCNiAN A0 €NeKTUBHOIo KypCy 3 ONTUKW Ha OCHOBI KOMMJIEKTY
KBO62 fopaTtok b OocnigHuubki nabopaTopHi poboTn Ha ocHoBi komnnekTy KBO63 [lonaTok B
KomnnekT obnagHaHHA ons BuBYeHHS onTuku (KBO)63 dopaTtok I Bynosa nabopaTopHoi
yCTaHOBKWN ANsA AOCAiIOXKEHHA aBuLWa ancnepciie5 OdoaaTok [ OceiTHI pecypcn66 MEPEIK
YMOBHUX NO3HAYEHb, CKOPOYEHb | TEPMIHIB EOM enekTpoHa ob4ncnaoBanbHa MalmnHa; 3H3
3arafibHOOCBITHIl 3aknag; 30U 3aranbHU HaBYanbHUI 3aknan; 3YH 3HaHHS, YMiHHS Ta
HaBunyky; IKT iHhopMaLinHO-KOMYyKaUiliHi TexHonorin; HOE HaBYanbHUN i3NYHNIA eKCNEPUMEHT;
OMJ1 onTn4yHa MiHi-naBa; LUDE wkinbHW di3ndHmin ekcnepuMeHT; LUK® WwKinbHUN Kypc (i3mku.
BCTYN BignoBigHO A0 Cy4YacHOI MapaAurMm opraHi3auis HaB4asbHOro npouecy i3vky B CTapLlin
wkoni nepenbayae BMBYEHHS (Pi3NKM 3@ PiI3HUMU HaBYaIbHMMK NpOrpamMamMu - piBHEM CTaHAapT,
akaeMiyHoro i noniTexHi4yHoro. | ik HacNiAoK BBeAEHHS NMPOMiSibHOro HaB4YaHHS - BBEAEHHSA
KypciB 3a BnbopoMm. 1o KoHLenLuii MoaepHi3auii yKpaiHCbKOi OCBiTU, Ha BULLOMY LLabni
3arajlbHOOCBITHbLOI LLUKOJIM BBEAEHO NpodisibHe HaBYaHHSA, WO NoTpebye CTBOPEHHA CMCTEMNU
cneuianizoBaHoi NiAroToBKM (MPOdifIbHOr0 HaBYaHHS) Yy CTapLUMX KJlacax, OPiEHTOBAHOI Ha
iHOMBigyanizauito HaBYaHHA i couianizauito y4HiB, y TOMY YMCAi 3 ypaxyBaHHAM peanbHUX noTpeb
PVIHKY MNpaLi, BiAnNpauoBaHHA FHYYKoi cucTemMmn npodinis i kKoonepauii cTapioi wkonu 3
yCcTaHOBaMu NoY4aTKOBOI, cepefiHbOi Ta BMLLOI NpodecinHoi ocBiTH. Mpouec peanisauii
npodisbHOro HaB4YaHHSA BU3HAYaETbLCA HACTYMHUMM OCHOBHUMMW LinsMu: 3abe3neqntun
nornnbneHe BUBYEHHS OKPEMUX NMPEeAMETIB MPOrpaMm NoBHOI 3arasbHOi OCBITU; CTBOPUTU YMOBU
015 iICTOTHOI AndepeHuiauii 3MiCTy HaBYaHHS CTapLUOKAACHUKIB 3 LUMPOKUMU | FTHYYKMMN
MOXXJINBOCTSIMM NMobyA0BM LUKONAPaMN iHAUBIAYyabHUX OCBITHIX MporpaM; CIpusiTu
BCT@HOBJIEHHIO PIBHOr0 AOCTYMNY A0 MOBHOLIHHOT OCBITW Pi3HMM KaTeropisaM y4His BiANOBiAHO A0
ix 3pibHOCTEN, iIHANBIAYANbHUMY CXUNBHOCTSAMU | NOTpebamMun; PO3LLMPUTN MOXKIINBOCTI
couianizauii y4HiB, 3ab6e3ne4nTn HaCTYNHICTb MiX 3arafibHOI i NPodecinHo 0CBITOO, BinbLu
e(eKTMBHO NMiAroTyBaTW BUMYCKHUKIB LUKOIM [0 OCBOEHHS MPOrpaM BULLOT NPodecCiiHOl 0CBITY;

@ O6HapyxeH lMnarunaTt: 0,12% https://dspace.onu.edu.ua/bitstreams/f8b7cbb4... + 6 id: 3

CTBSSURPYMOBN 015 HABYAHHS CTapPLLOKNACHUKIB BiAMOBIAHO A0 iX MPOMeciHUX iHTepeciB Ta
HaMipiB WOAO0 NPOAOBXXEHHA OCBITU.

3AiACHEeHHS ycBifoMaeHoro Bubopy npodinio HaB4aHHS YHHAMU NOBUHHO 3abe3nevyBaTnCs
cneuiafibHO OpraHi3oBaHoi NepeAnpodiNbLHOKW MiArOTOBKOK B AEB'ATUX KJlaCcaX OCHOBHOI LLKOJIN.
MeTot0 NnepeAnpodifibHOI MNiAFrOTOBKM € CTBOPEHHSA OCBITHLOIrO MPOCTOPY, LU0 CNpUSE
CaMOBU3Ha4YeHHIO YYHIB feB'ATUX Kiacis, 06rpyHTOBaHOro BU60pY HMMUN NOAASLLUONO LASXY
HaB4aHHA. CyTTEBUM MOMEHTOM B OpraHisauii nepeanpodisibHOro i NPodiSIbHOrO HaBYaHHS €
po3pobka i peanisauis enekTUBHUX KypciB. Kypcy 3a Bubopom (Kypcu 3a Bu6opom, 060B'A3KOBI
0015 BiABiAYBaHHA YYHSAMMN)

@) O6Hapyxen Mnarvat: 0,14% https://dspace.onu.edu.ua/bitstreams/f8b7cbb4... + 2 id: 4

€ HBTRESOMBILIMM 3ac060M MOBYA0BM iHAVBILYaNEHUX OCBITHIX MPOrpaM, Tak K HanbiNbLIOoK
Mipoto MoB'A3aHi 3 BUBOPOM KOXKHMM LLKOISIPEM 3MICTY OCBiTU

B 3a/1€XKHOCTI Bifi M0ro iHTepeciB, 34i6HOCTEN, HACTYMHUX XUTTEBMUX MNNaHiB. OCKiNbKN
CTBOPEHHSA €NeKTMBHUNX KYPCiB -HaliBaXk/JIMBilLa YacTMHa 3abe3neyeHHs BBeAEHHSA NPOdiNbHOro
HaB4aHH$, TO Y 3B'A3KY 3 MM BMHUKAE NpobneMa po3pobku enekKTUBHNX KYpCiB, AKi
BiANOBIAAOTb NEBHUM BUMOraM. OCKiNlbKu di3nKa - eKcrnepuMeHTanbHa Hayka, To i (hopMyBaHHS
eKCrnepuMeHTalbHUX HaBYaHb i HABUYOK YYHIB € FOJIOBHOIO OCBITHLOK METO BUBYEHHS (hi3VKK B
3arajlbHOOCBITHIN wkosi (30LU). OgHakK oCTaHHIM YacoM CMoCTepiraETbCA MNOripLIEHHS | CTapiHHA
MaTepianbHOi 6a3n kabiHeTiB i3MKK, WO HEraTMBHO BMJIMBAE Ha POPMYBaHHS 3HaHb, YMiHb i
HaBM4oK (3YH) y4HiB 3 NMTaHb opraHi3auii i npoBeAeHHS BCiX TUMNIB WKIiNbHOro i3nyHoro
ekcrnepumeHTy (LLU®E) BignoBigHO A0 cyYacHWx BUMor. Bce BuLe3a3HavyeHe BU3HaYaE
aKTyaJibHiCTb 0bpaHoi TemMun

u LnTtuposaHus: 0,04% id: 5
«ENeKTUBHI Kypcy Npy BUBYEHHI i3nKn».

MeTot0 po60TY € po3pobka METOANKMN PO3BUTKY €KCNEPUMEHTANbHUX YMiHb | HABUYOK Y4HIB 3a
LOMOMOrol KypcCiB 3a BU6opoM 3 hiznkn. Ans [oCArHeHHSA nocTaBsieHoi MeTu Bysio NocTaBNeHO
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HacTynHi 3aBAaHHA: 1. 3AINCHUTY aHani3 nepwoay)xepes 3 NMTaHb Po3pobku KypciB 3a Bubopom
(enekTMBHUX KypcCiB) 3 i3nKK. 2. BUBYNTM ANAAKTUYHI OCHOBW opraHi3lauii i npoBeneHHs
HaBYa/IbHOr0 eKCnepuMeHTY 3 i3ukn. 3. BusHa4ynTu BiANOBiAHE MaTepiasibHO-TEXHIYHEe
3abe3neyeHHs oA NpoBeAeHHA i3NYHOro eKCNepuMeHTy 3 ONTUKMN B 3arajbHOMY HaB4YajlbHOMY
3aknagi (3H3). 4. Po3pobuTtn nporpamy i TeMaTU4He NNaHyBaHHA €NEeKTUBHOMO KypCy Y BUrNAL4i
hi3n4HOro NpPakTUKyMy 3 onTUKK, OB'EKTOM JOCNiIAXKEHHS € NPOLLEC HaBYaHHS (i3VKN yHHAMMN
cepefHbOI WKoAN. NMpeamMeT AoCNiAKeHHS: (DOPMYBaHHA Ta PO3BMTOK eKCNepMMeHTaNbHNX
YMiHb | HABMYOK Y4HIB 3a A0OMOMOrot KypciB 3a BUbopoM. MeToan AOCNiIA)KEHHS, SKi
BUKOPUCTOBYBAINCA Y XOAi AOCNIAXKEHHS: - TEOPETUYHI (CUCTEMHO-CTPYKTYPHI: Knacudikauis,
cucTeMaTm3alisa; PeTPOCNeKTUBHUIA aHasli3, MOPIBHAHHSA Ta y3araJibHeHHs), Lo A03BONAI0Tb Ha
OCHOBIi aHasi3y BUABUTW OCHOBHI 3acafy BUKOPUCTAHHSA €IeKTUBHUX KyPCiB NPy BUBYEHHI
hi3nKK; - CTaTUCTUYHI MeTOAN 0BPOBKN eKCnepuMeHTaslbHUX AaHUX AN y3araJbHeHHSA Ta
rpadiyHoi iHTepnpeTaLii KiHLeBUX pe3ynbTaTiB AOCHiAXKEHHA. MeToA0M0riYHY OCHOBY
AVNIOMHOT po60TM CTAHOBAATb: KOHLIENTYasbHi MOJIOXKEHHS TEOPETUKO-METOANYHUX 3acan
npodiNbHOro HaB4YaHHSA y CTapLUii LWKOi, 30KpeMa BNpoBaXXEeHHSA eIeKTUBHUX KYPCiB,
3aManucsk |. Bonowyk, C. FoH4apeHko[5], B. T'yk[8], O. Epmakos[11], I'. JleB4eHkKo, O. JIAweHKoO,
0. MenbHWK; opraHisaui€to Ta po3pobKoo eNIeKTUBHUX KYPCiB MPaKTUYHOI CNPSIMOBAHOCTI 3
di3mkn [. Fpabyak, A. KoHoxiH, O. Ky3bMeHKko[19] Ta iH. MpakTn4iHe 3Ha4YeHHA ogepKaHnx
pe3ynbTaTiB: anpoboBaHa 3anponoHOBaHa MeToAnka PopMyBaHHA Ta PO3BUTKY
eKCrnepuMeHTaslbHUX YMiHb Ta HaBUYOK YYHIB Mif Y4ac BMBYEHHSA €NeKTUBHOI0 Kypcy 3 di3nku.
CTpyKTypa AnnaoMHoi poboTu. PoboTa CKNafaeTbCs 3 Nepesiiky yMOBHUX CKOPOY€eHb, BCTYNy,
TPbOX PO34iNiB, BUCHOBKIB, CMINCKY BUKOPUCTAHUX Axxepes, [oAaTKiB. 3araibHuii obcar
OCHOBHOIO TEKCTY MaricTepcbkoi poboTn CTaHOBUTL 66 CTOPIHKK, MiCTUTb 3 Tabauui, 9
PUCYHKIB, 4 ponaTkn. CNUCoK NiTepaTypHUX A)Kepes CTaHOBUTb 36 HallMeHyBaHb. Y nepLuomy
po3aini Binobpa>keHo HOPMaTMBHI MUTaHHSA OCBITHLOIO NMpPoLLecy, NOB'sA3aHi 3 BBEAEHHSM B
nporpamy 3arajlbHOOCBITHbOI LLUKOJIN €IeKTUBHUX KYPCiB, BUCBITNIEHO iX CYTb i Knacudikauito.
Opyruii po3ain MiCTUTb ONUCaHHA TUNW KypCiB NPOMiNbHOr0 HaBYaHHSA, NiIAXOAN A0 CTBOPEHHS
eIeKTUBHMX KypCiB, BAMOrX A0 0hOPMJIEHHSA NPOrpamMun efleKTUBHOIo KypcCy, iHBapiaHTHi yMOBM
opraHisauii Ta BeAeHHS eNIeKTUBHUX KYPCiB, @ TakoXX (hopMu i MeTOAN HaBYaHHS. Y TpeTboMy
po34ini HagaHo BiAOMOCTI NPo 3acobun hopMyBaHHA 3HaHb, YMiHb | HaBU4OK 3acobamm LLUPE Ta ix
[OAATOK A0 eNIeKTUBHOIO KypCy ONTUKM B MPOMifIbHMX Klacax 3arajlbHOOCBITHbOI LLUKOJIN.
PO341/1 1 TEOPETMYHI 3ACALN BUKOPUCTAHHA ENEKTUBHUX KYPCIB Y NMEPEAMNPO®UILHIA TA
MPOGUILHIN MIATOTOBL YYHIB 1.1 Knacudikalis enekTUBHUX KypciB Ta ix 3HaYeHHs y
opraHisauii npodinbHOro HaB4aHHA BianoBiaHO A0 JOKTPWUHM NPO 3aranbHy OCBiTY [9]
tdopmMyBaHHA 3YHiB y4HiB BiAbyBa€eTbCs y pe3ynbTaTi 3aCTOCYBaHHA Nif Yac BUBYEHHS BCiX
npeaMeTiB HaBYasIbHOro NaHy AisnbHicHOro niaxody. AianbHICHMIA Niaxia cnpaMoBaHUi Ha
PO3BUTOK YMiHb | HABMYOK YYHS, 3aCTOCYBaHHSA 3400yTUX 3HaHb Y NPaKTUYHUX CUTYaLisX, NOLWYK
WAXIB iHTerpauii 4O COLUiOKYIbTYPHOrO Ta MPUPOAHOrO cepenoBMLLa. 3MICT OCBITHIX Frany3en, ix
CKN1a[0Bi, Aep>XXaBHi BUMOrN A0 PiBHSA 3araJlbHOOCBITHBLOI MiArOTOBKM Y4YHIB BiAMOBiAal0Tb
3aBAaHHSAM OCHOBHOI i CTapLUOi KON Y iX NOCAiAOBHOMY B3aEMO3B'A3KY. [1pOTAromM HaB4YaHHS B
OCHOBHI WKONi y4Hi 3000yBatoTb 6a30BY 3arajibHy CepefHIo OCBITY, LLIO Pa30M i3 NOYaTKOBOI €
OCHOBOIO 3araJjlbHOOCBITHbOI NiArOTOBKU, (DOPMYE B HUX FOTOBHICTb A0 BUBOpPY npodecii i
peanizauii WnaxiB NnofanbLUOi OCBITK. Y CTapLwii WwKoni 060B’A3KOBUIA A1 BUBYEHHSA 3MICT
OCBITHIX ranysel peanisyeTbCs LWIAXOM BUBYEHHS OKPEMUX NpeaMeTiB, KypciB 3a Bubopom
3arajibHOOCBITHIX 3aknaais. BapiaTvBHa cknafoBa 6a30Boro HaB4aslbHOro naaHy popMyeTbCS
3arajlbHOOCBITHIM

@ O6HapyxeH MnarvaT: 0,08% https://studentam.net.ua/content/view/2268/97/... + 2 id: 6
3aKIFEHRAIE ypaxyBaHHAM 0COBNMBOCTEN PErioHy Ta iHAMBIAYaNbHAX OCBITHIX 3aNUTIB Y4HIB.

Ha ocHoBi uboro ep>xaBHoro ctaHaapTy MOH YkpaiHu opraHisdye po3pobky i npoBoanTb
anpobaLito HaB4abHUX NPorpaM, ski 3aTBepAKYIOTbCA B YCTaHOB/IEHOMY MOpPSAKY. BapiaTuBHI
HaBY4asbHi Nporpamm po3pobnsTbCs 3 ypaxyBaHHAM noTpeb pisHUX perioHiB i HayKoBo-
MeTOoAUYHUX NpiopuTeTiB yynTens. Y cTapuwiii wkoni 060B'A3KOBWIA 3MICT OCBITHIX ranysen
3abe3nevyeTbCs Yepes BUBYEHHSA OKpeMnx npeaMeTiB i KypciB, 0bpaHnx 3arajbHOOCBITHIMK
3akfnafamu. BapiaTnBHa cknagoBa HaB4YaslbHOro naaHy GopMyeTbCSH CaMMMK 3aKaafamMm oCcBiTH 3
ypaxyBaHHAM perioHanbHUx ocobnnsocTen Ta iHAMBIAyanbHUX NoTpeb y4HiB. Ha ocHOBI Liboro
Lep>xaBHOro ctaHAapTy MiHiCTepCcTBO OCBITY i HayKK YKpaiHM opraHi3oBye po3pobKy Ta
anpobaLito HaBYaNbHMUX NMporpaM, siki 3aTBEPAXKYIOTbLCA Y BCTaHOBIEHOMY Nopsiiky. BapiaTusHi
nporpamMmn CTBOPIOKTHLCS 3 ypaxyBaHHAM cnieundiky perioHiB i npodecinHux npiopuTeTis
yynTenis. ba3oBuii HaB4YaIbHUIA NNaH BU3HAYa€ 3aranbHi MPMHUUNK OpraHisauii HaB4asnbHO-
BUXOBHOI0 npoLecy, a MiHicTepCcTBO Ha NOro 0CHOBI PO3p0o6/ISE TUMOBI HaBYasbHI NAaHW. Y Lnx
njaHax peanisalisi 3MiCTy OCBITHIX rany3en 34iNCHIOETbLCS Yepe3 iHBapiaHTHY CK1afoBy.
3arajibHOOCBITHI 3aK/1aZin LWOPOKY CKaaaoTb poboyi HaBYaAbHi NMaaHwW, AeTanisyoymn
BapiaTMBHY CKJIaflOBY BiANOBiAHO [0 ocobamBocTe opraHisauii HaB4aHHs. MoTpeba
CTapLUOKAACHUKIB y NMPoiSIbHOMY HaB4YaHHi 3a40BOJIbHAETLCS LUNAXOM CTBOPEHHS MepexXi
Pi3HOTUNHUX 3akNaAiB ocBiTU. [1o HUX BXOAATb OAHONPOQIiNbHI 1 6araTonpodinbHi Niyei,
riMHasii, WKonn, o peanisyoTb NPodisibHe HaBYaHHS, @ TaKoX NPodeCiNnHO-TEXHIYHI 3aknanmn n
Konenxi. Kpim Toro, npodinbHe HaB4aHHA MOXKe 34iMCHIOBAaTUCA B paMKax OCBITHiX okpyris [9].

@ O6HapyxeH MnarvaT: 0,12% https://osvita.ua/legislation/Ser_osv/37784/ id: 7

3MICT OCBIiTU | BUMOIM [0 MO0 3aCBOEHHA Yy CTapLUii WKOAi ANdepPeHLilooTbCS 3a 6a30BUM i
npodiNbHUM PiIBHAMMU.

[aHa Mmonenb andepeHuiauii peanisyeTbca 3aBAsSKU KOMBiHaLii HaBYaNbHUX KYpPCiB, TaknX, AK:
ba3oBi 3arasibHOOCBITHi NpeaMeTn (060B'A3KOBI NPpeAMeTH, KiNbKiCTb AKMX He NMOBMHHA
nepesuLyBaTV 7-MU WTYK). MNpodisibHi 3aranbHOOCBITHI KypcK (NiABMLWEHNIA piBEHb KYPCiB,
MeTO AKMX € MNOrAnbneHHs BUBYEHHSA NPeiMeTiB Ta BU3HAYEHHS HaNpPAMKY KOXXHOro npodins
HaBYaHHSA. Ha uboMy npoginbHOMY piBHi 6a30Bi NpeaMeTn MoXXyTb ByTV NofaHi AK CYKYMHICTb
oKpeMux npodinbHMX NpeamMeTiB). EnekTUBHI Kypcu (060B’A3K0BI Kypcy 3a BUBOPOM yuHs, AKi € y
cocTaBi NpodiNia HaBYaHHA y CTapLi cTyneHi wkoan. Hacamnepep - ue Kypcu 3a Bubopom,
KOTpi pO3BMUBalOTh iHTEPEC A0 TOro Y1 iHLWOro NpeaMeTy Ta BN/AMBalOTh Ha BU3HAYE€HHSA CBOIX
npogecinHmnx BnonobaHe). IcHye Habip 060B'A3KOBMX 3arasibHOOCBITHIX KYpCiB, KOTPI
MPOMOHYIOTHLCS KOHLENLi€o NpodinbHOro HaB4YaHHA: YKpaiHCbKa MOBa Ta NiTepaTypa, iHO3eMHa
MOBa, MaTeMaTuKa, icTopis, i3KybTypa Ta NpMpoA03HaBCTBO. CNiBBiAHOLWEHHS HaBYaIbHUX
roAvH ons BMBYEHHA 0O0B’I3KOBMX NPeaMeTIB i NpeaMeTiB, CaMOCTINHO 06paHNX yYHAMU Ans
NpogifIbHOr0 HaBYaHHS, CTaHOBUTb OpPiEHTOBHO 50 Ha 50 BigcoTKiB. BapiaTMBHICTb MeTOAMK
opraHisauii HaB4aHHS, @ TaKoXX HasfBHICTb B Y4HIB MOXIMBOCTiI 06bmpaTu Kypcu 3a Bubopom
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3a0eXHO Bifi BNACHWX Ni3HaBaJibHUX 3Ai6HOCTeN, Wo AaloTb 3MOry 3aCTOCOBYBaTW 0COBUCTICHO
30pPiEHTOBAHNIA, KOMNETEHTHICHWU i BiSNbHICHUA Nigxoan. ENeKTUBHI Kypcu - Lie HOBUI efleMeHT
y460BOro NaaHy Ha CTapLii CTyMNeHi WKOJW, WO € HOBITHIM MexaHi3MOM iHAMBIiAyani3auii Ta
AundepeHuiauii HaB4aHHA [31]. B 3anexxHocTi Bif Habopy KypciB Moxxe npautoBaTy Ta abo iHwa
MoAenb opraHizauii NnpodinbHOro HaB4aHHA. FapHO po3pobrieHa cucTeMa eNeKTUBHUX KypCiB
[a€ 3MOry BYNTUCS 3 MEBHUM HaxWIOM B Ty abo iHWY ranysb 3HaHb. ENeKTUBHMIA KypC, SK i iHLWa
TEeXHOJI0Tif MOBMHEH BOJIOAITU HU3KOK SIKOCTEN: CUCTEMHICTIO, KOMMAIEKCHICTHO, LiNicHICTIO,
HaYKOBICTI0, CTPYKTYpPOBaHICTto. BCi nepepaxoBaHi BULLLe SKOCTi € 04HOYACHO | METOA0NOMIHHUMM
BUMOraMu A0 TEXHOJIOTIN i KPUTEPiIAMM TEXHONOMIYHOCTI. HasiBHICTb i CTyNiHb NpoABY LMX
AKOCTEN € MipOIO TEXHOJOMYHOCTI NeparoriyHoro npouecy. OCHOBHMMU KpuUTepii
TEXHOJON4YHOCTI € CUCTEMHICTb, HAYKOBICTb, CTPYKTYPOBaHICTb, KepoBaHicTb[4]. ENeKTuBHi
KypCu peani3oByOTbCA 32 AOMOMOIOH0 LWKiJIbHOrO KOMMNOHEHTY OCBIiTU Ta BUKOHYIOTb AEKiNbKa
yHKUiN: JLONOBHIOTL 3MiCT NPOodiNbHUX NpeameTiB; Po3BMBaOThb 3MICT 0AHOro 3 6a30BuUX
npeameTiB; 3a40BOJIbHAOTL BCiMSKI Ni3HaBasIbHi iHTEpeCcu y4HiB, KOTPi BUCTYNaloTb 3@ MeXi
obpaHoro HUMK Npogdinio. ENeKTUBHI KypCn TakoX BUKOHYIOTb Lile O4HY Ly>Ke BaK/MBY
dYHKUiI0. BOHU €

n UnTtnposaHus: 0,01% id: 8
«MOJIirOHOM»

ON5 eKCrneprMeHTa bHOro BMPOBaAXEHHS Ta CTBOPEHHS HOBUX HaBYaslbHUX MaTepianiB. Tak sk
KypCu MaloThb BiANOBIAaTW 3annTaMm y4HiB, TO BUHUKAE MOXXJIMBICTb OomnpaLioBaT yMOBU
peanisauii MOTUBaLINHOT MYHKLUIT NiAPYYHUKA Ha NpUKNagax NocCibHUKIB AN eNeKTUBHUX KypCiB.
Y 11 knaci B esaknx HaBYasibHMUX 3akaax nepenbayaeTbCs NpoBeaeHHS AoNpPodibHOT
NiAroTOBKU, METOI0 AKOI € OpPiEHTALiS WKoNApa Ha BUBip Npointo HaBYaHHS. ICHYOTb ABa Tuny
[0MNPOdiNIbHUX eNIeKTUBHUX KypCiB: MpeaMeTHi Kypcu. SBAsSoTb COH60t0 MiArOTOBKY Y4YHIB A0
NpodiSIbHOr0 PiBHIO HaB4YabHOIro nNpeameTa. [0JI0BHOK MeTOol € NiABULLEHHS PiBHSA 3HaHb B
KOHKPEeTHI ancumnnidi. Kypcu, ski opieHTyloTb Ha BUbGip npodinto HaB4YaHHS. [aHi kypcu
3HaNoMNATb pi3HOBMAAMUN NPOMECIAHOT AiANBHOCTI, @ TaKOXX Pi3HOMaHITHUMK hopMamMun
opraHisauii nisHaBaNbHOI JiSNIbHOCTI, WO € HanbiNbLl XapakTEPHUMUN AN KOHKPETHOI
oucumnaiHm. 3a npodinem eneKTUBHI Kypcu MaloTb TaKy Kiacudikauito: NMpegMeTHi Kypcu.
MNepenbayatoTb NiABULLEHWI piBEHb BMBYEHHS NPOQiibHOro NpeaMeTy B NpodiibHOMY Knaci.
Kypcu, wo niagTpumytoTb 6a3oBuin HaB4aibHUIA NpeaMeT JonomaratoTb Npu NigroToBUi A0 iCAUTY
3 MeBHOro nNpeaMeTy Ha NiABULLLEHOMY PiBHi. MixxnpeaMeTHi Kypcu. [laloTb MOXNBICTb
BMBYEHHSA ABOX NpeAMeTiB Ha npodinbHOMY piBHI. Kypcu, Lo BUCBITAOWOTL 061acTi AisNbHOCTI,
AKi 3HAaXOOATbLCH 3@ MeXaMn TPaauLINHMX WKiNbHUX NpeameTiB. Kypcu, opieHToBaHi Ha HabyTTA
YYHAMU HaBYaJIbHUX pe3yJSibTaTiB AN YNEBHEHOr0 NPOCYBaHHS Ha PUHKY npaui. Kypcu 3 disnkn
3a BUOOPOM MOXKHa pPO3AiNNTY Ha AeKinbka rpyn: 1. EneKTUBHI Kypcu NiABULLEHOrO PiBHS, WO
CnpsiMoBaHi Ha nornnbneHe BUBYEHHS (i3UKKN, MalOTb K TEMATUYHI, TaK | TUMYacoBi
Y3roA)KeHHs 3 NpoisibHUM KypcoM hi3nku. Taknuin eneKTUBHUA KypC [03BOJSISIE BUBYATU (i3nKy
Ha nornnbneHoMy piBHi. 2. ENeKTUBHI cneukypcu, ae nornmbneHo BMBYalOTh BiOKPEMIIEHHI
po3ainu 6a30Boro Kypcy 3 disuku. MNprknagamm Taknx KypciB MoxXyTb ByTu:

n LUnTtnposaHus: 0,02% id: 9
«CneuiasnbHa Teopist BiAHOCHOCTI»,

n UnTtnposaHus: 0,03% id: 10
«byAoBa i BNaCTUBOCTI Pe4OBUHW»,

n UnTtnposaHuns: 0,02% id: 11
«XBUNbOBA OMTUKa»,

n UnTtnposaHuns: 0,01% id: 12
«TepMoAuHaMiKa»,

n UnTtnposaHus: 0,01% id: 13

«MexaHika»,
n UnTtnposaHus: 0,04% id: 14
«®i3MKa aToOMa i aTOMHOro sapa».

ObpaHa TeMa, B JaHOMY TUNi KypciB, BUBYAETbLCS Binbll ranblue, aHixX y Kypci niagBuLLeHOro
piBHA. 3. EnekTuBHi cneukypcu. JaHi Kypcu fatoTb 3MOry BUBYUTY OKPEMi pO3L4inn OCHOBHOIoO
KypCy, AKi He € KOMNOHeHTaMn 060B'A3K0BOI NporpaMu. NMpuknagamMy Taknx Kypcis MoXyTb

OyTu:

n LUnTtnpoBaHus: 0,02% id: 15
«EneMeHTn KBaHTOBOI MexaHikun»,

n LUnTtnpoBaHus: 0,02% id: 16
«PiBHSIHHA MakcBenna»,

n LUnTtnpoBaHus: 0,02% id: 17
«®i3nKa naasmm»,

n LUnTtnpoBaHus: 0,02% id: 18

«lippo-i aepoanHamika».

4. NpuknagHi enekTnBHI Kypcu. [laHi Kypcu 3HanoMIATh YYHIB 3 HANBaXKIMBILLMMN MeTOAaMMU i
LWIAXaMKn 3aCTOCYBaHHA Ha NPaKTULI 3HaHb i3 i3ukun. HaBeoy MOXIMBI NpUKAagn Takux

KypCiB:

n UnTtnposanus: 0,05% id: 19
«Kypc nprknagHoi i3vkn Ha MaTepiani aBTOMaTUKM»,

n UnTtnposanus: 0,05% id: 20
«Kypc npuknagHoi i3vkn Ha MaTepiai CiflbCbKOrocnoaapcbkoro BUPO6bHULITBa»,

n UnTtnposanuns: 0,06% id: 21

«Kypc nprvknagHoi i3avkn 3 BUBYEHHSIM OCHOB MexaHi3aLii BUpobHULTBa»,
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n LUnTtnposaHus: 0,05% id: 22
«Kypc npuknagHoi Qi3vkn Ha MaTepiasli aBTOMaTUKM»,

n UnTtnposaHus: 0,03% id: 23
«TexHiKa i HaBKOJIMLLHE CcepefoBuLLE»,

n LUnTtnposaHus: 0,02% id: 24

«®Pi3mKa i Komn'loTep».

5. ENeKTMBHI KypCcu BUBYEHHSA (Pi3NYHMX METOAIB Mi3HaHHA npupoaun. MpuknagamMmmn Takmnx Kypcis
MOXYTb ByTun:

n LUnTtuposaHus: 0,04% id: 25
«®DyHAaMeHTaNbHi eKCNepUMEHTM B i3NYHIN HayLi»,

n LUnTtuposanHus: 0,02% id: 26
«BuMiptoBaHHS Pi3NYHNX BENNYNH>,

n LUnTtuposaHus: 0,05% id: 27
«LUKiNbHWI Di3UYHNIA NPaKTUKYM: CMOCTEPEXKEHHS €KCNEPUMEHT, MOAESIIOBAHHSA»,

n LUnTtuposaHus: 0,04% id: 28
«SIK pobnaTbCA BiAKPUTTA Y isnui»,

n LUnTtuposaHus: 0,02% id: 29
«MeToaun hi3NKO-TEXHIYHMNX BOCNIBXKEHb>,

n LUnTtuposaHus: 0,04% id: 30
«SIK pobnaTbCA BiAKPUTTA Y isnui»,

n LUnTtuposaHus: 0,02% id: 31

«Di3UKO-TEXHIYHE MOAEIOBAHHSA».

6. Kypcun 3a Bubopom 3 icTopii hisnkn i acTpoHomii. 7. Kypcu 3a BMOGOPOM 3 pilleHHAM i3nYHNX
3aBAaHb, B TOMY YMCJi CKNaAaHHA | BUPiLLEHHA 3aBAaHb Ha OCHOBI i3uYHOro ekcnepumeHTy. o
eIeKTUBHUI KYypPCiB BUCYBalOTbCA 0COB/IMBI BUMOrM, SIKi CMPsIMOBaHi Ha aKTUBI3aLito CaMOCTINHOT
OiSIbHOCTI YYHIB, OCKIiJIbKY Lii KYpCU He 3B'si3aHi paMKaMu HaBYalbHUX CTaHAapTIB | OyAb-skumMmn
eKk3aMeHauiiHuMn maTepianamu,. Cy4yacHa LWKoJa K NpiopuTeTHUIA HaNpsiM AisiNIbHOCTi MOBUHHA
BBa)KaTW PO3BUTOK LLUKOAAPIB, iX YMIHHA HaB4YaTUCb. ENeKTUBHI Kypcu po3paxoBaHi Ha HabyTTsa
YYHSAMU 3arajibHOHaBYalbHUX BMiHb. [IpUKAaA0OM TaknX BMiHb MOXKE MOCY>XUTW OCBOEHHS
cnocobiB CNinbHOI AiANbLHOCTI, BUpileHHS NpobaeM, MPUNOMIB KOHCTPYOBaHHS MOBILOMIEHHS,
MeTOoAIB aHani3y iHpopMaLii i T.iH. Npy BUBYEHHI €NeKTUBHNX KYPCiB BUHMKAE MOXJINBICTb
peanidyBaTun Cy4acHy TeHAEHLI0, KOTPa NONAra€ B 3aCBOEHHI MPeAMeTHOro 3MiCTy 3 MeTu
OCBITU, L0 NEPEeTBOPIETHLCS B 3aCib Takoro eMouinHOro, couiajibHOro Ta iHTeNeKTyanbHOro
PO3BUTKY ANTUHU, KOTpa 3abe3neyye nepexif Bif HaBY4aHHSA A0 CaMOOCBITU. Mpu BU3HaYeHHI
nepeniky akynbTaTusiB Ta NpeamMeTiB 3a BUOOPOM BUXOAATb He TisibKN 3 ocobucTnx noba>kaHb
YYHIB, @ 3 CyCcnifibHNX NOTPeb i MOXXIMBOCTEN LUKOAN. BpaxoByOTbCSH KOHKPETHI YMOBMU i
3aBAaHHA NiIAFOTOBKM YYHAM A0 NPaKTUYHOI AiA/bHOCTI BiANOBIAHO A0 MiCLLEBMX YMOB.
EnekTUBHI KypCy MOBUHHI NPOBOAMTUCS B TiICHOMY 3B'A3KY 3 ypokaMu i3 060B'A3KOBUX Ta
3arasibHOOCBITHix NpeaMeTiB [9]. 1.2 OcCBiTHS MeTa i 3afayi eneKTUBHUX KypCiB IHAMBIAYyani3aLis
HaBYaHHSA i NiAroToBKa y4HiB A0 CBiAOMOro i BianosigansHoro snbopy chepn ManbyTHLOI
npodecinHoi AiANbHOCTI € LiNIIMN eNeKTUBHMX KypCiB B NepeanpodisibHOI NiAroToBLi Ta
npodisibHOMY HaBYaHHi. HalrosIoBHILLOIO MeTo KypcCiB 3a BUOOPOM € OpieHTaLis y4HiB Ha BUbip
npodinto BignoBiAHoO Ao 34i6HOCTeNR, iHTepeciB i CXUNbHOCTEN YYHIB. Ba3oBuii Kypc i3nku, Wwo
BMBYAETbLCA B LUKONI, Ma€ AocuTb BaraTo BiAMIHHOCTEN Bif NpodinbHOro Kypcy dismkun. Tox
dopMa opraHisauii 3aHATb | 3MiCT B paMKax KypciB 3a BUOOPOM MatloTb TPUMaTK KypcC Ha
CTBOPEHHSA 0Cc06JIMBOro HaBYalbHOr0 CepefloBuLLa, KOTPa NOBUHHA BifobpaxkaTu cneuundiky
BUBYEHHSA nNpeaMeTy Ha 6ifibll BUCOKOMY PiBHi B CTapLi NPO@isibHIN WKONI. IHaKwe KaXy4iu,
y4yeHb NnoBuHeH cnpobyBaTu cebe B cneundivyHmMx Buaax LisabHOCTI, BNacTMBUX Gi3unLi.
Hanpuknagd: B nfaHyBaHHi, NpoBeAeHHi ekcnepnMeHTy i 06pobku oaepxaHux pesynbTaTiB. 3a
pesysnbTaTaMu AaHUX cNpob y4eHb MOBUHEH BiAMOBICTM Ha NUTaHHSA, Taki AK:

n LnTtuposaHus: 0,08% id: 32
«Ym MoXKy A BMBYaTU (i3nKy Ha 6inbLu BUCOKOMY PiBHI?»,

n LnTtuposanHus: 0,07% id: 33
«Yun xo4y f BUBHaTU i3uKy AK NpodinbHUA NpeamMeT?»,

n LntuposanHus: 0,11% id: 34
«[le 6 7 xoTiB OTPMMYyBaTN NPOMISIbLHY OCBITY 3 Pi3UKN?» i T.iH. [2]

. TakuM 4YnHOM, Kypcu 3a BM6oOpoM B NepeanpodifibHOI NiAroTOBL BUPILLYIOTb HAaCTYyMHi
3aBAaHHA: CTBOPEHHS YMOB A9 CAaMOOCBITW, YOPMYBaHHS B Y4YHiB BMiHb i HABUYOK CaMOCTIAHOI
pPobOTU i CAMOKOHTPOIO CBOIX AOCSArHEHb BUpobieHHs B yYHIB BMiHb Ta METOLIB AisSIbHOCTI,
CNPAMOBaHNX Ha BMPILLEHHA NPaKTUYHUX 3aBAaHb. CIPUAHHS PO3BUTKY Y LUKOJNIAPIB CTaBNEHHSA
0o cebe sk fo cyb'ekTa ManbyTHbOro NpodeciinHoi 0CBiTM Ta NpodecinHoi Npaui. MiaroToeka 4o
cBigoMoro Ta BignosifanbHoro Bmbopy cdepun ManbyTHbOI NpodecinHoi AisNbHOCTI. MNigBULLIEHHS
piBHSA iHAMBIAyani3aLii HaBYaHHA Ta couianizauii ocobucTocTi. OuiHKa yYHAMM CBOIX 34ibHOCTEN
Ta MOXX/IMBOCTEN. 3a40BOJIEHHS Mi3HaBaJIbHUX iHTepeciB Wwkonspis. NMpoba cneundiyHx BUaiB
OiSNIbHOCTI, BNAacTUBMX NeBHOMY npeameTy abo oCBiTHLOI ranysi. 3MiCT KypciB 3a BU6OpoM Ma€
ninbvpaTncs BiANOBIAHO 3 BIKOBMMY 34iOHOCTAMMN, @ TaKOX MOXKJIMBOCTSIMM Mi3HAHHA YYHIB,
BKJIOYato4M B cebe po3BMTOK MO3UTUBHOI HaBYasibHOI MOTMBALT y4HIiB. Tak ik Kypcu 3a Bubopom
He BXOAATb A0 CKNapy CTaHAapTy OCBITWU, TO MUTAHHSA, AKi HA HUX PO3ra4atloTbCa MOXYTb ByTu
[OCUTb Pi3HOMaHITHMMK. 3a 3MiCTOM TaKi MMTaHHA AiNATbCA Ha ABa TUMW: NPeAMETHI Ta
MiXKNpeaMeTHi (iHTerpoBaHi, opieHTaLilHi). Mpu CTBOPEHHI KypciB 3a BUHOPOM nefarorom MatTb
OyTuV AaHi BiANOBIAi Ha TaKi NMMTaHHA: SKUIA 3MICT Ta siKi opraHisauiiHi popmMun [03BONATH
HanbinbLl NOBHO peasnizyBaTu 3aBAaHHA nepeanpodinbHOI NiAroTOBKW. B Kypc MOXyTb ByTun
BKJIIOYEHI NpeAMeTHI MMTaHHA, AKi BiaCyTHi B 6a30BMX 3arafibHOOCBITHIX Kypcax, NpeAcTaBJieHi B
HepocTaTHbOMY 06cs3i abo XX HefoCTaTHLO f06pe oNpauboBYOTHCA Yepe3 aediunT
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HaBYaJIbHOr O Yacy. Takni eNeKTUBHUIA KypC, OKPiM OPIiEHTaLiNHOT (PYHKLT, BUKOHYE
KOMMeHcytody hyHKuito. MpoTe, HaBiTk Taki Kypcu He NoBMHHI Ay6noBaTn 6a3oBi. BoHM MatoTb
MiCTUTW HOBUI ANS YYHIB MaTepian abo X HOBi BUAN Ta cnocobu AisnbHOCTI 3 NpeaMeTHUM
3MicTOM. MiXknpeaMeTHi Kypcu NpUCBAYYIOTHCS, 3a3BMYail, BUBYEHHIO KNIOYOBUX Npobaem
Cy4YacHOCTI, cnocobam ix BMpPILLEHHS B pi3HMX NpodecinHnx obnacTax. 3MiCT Kypcy Ma€e
BiAMOBiAaATV NPUHLMNAM MOAYJIbHOCTI, W06 1oro MoxxHa 6yJ10 BUBYATW ik OKpeMuin Kypc abo sk
CKN1a[0BY YaCTUHY BEJIMKOro LIMKIY, WO CKNAJaETbCs 3 OKpeMnx Moayis. HanronosHiwa
BMMOra, WO Npea'sBAAETbCA A0 3MICTY KypCiB 3a BM6opoM B nepeAnpodifsibHOi NiAroToBLi - Lie
OpPIEHTYIOYNIA XapaKTep, OPUriHaibHICTb Ta HOBM3Ha ANA y4HiB. OKpiM TOro, 3MiCT KypCiB He
NoBMHEH ByTW Oy>XXe BE/IMKMM, OCKiNIbKM B NepeanpodisibHOI NiAroToBLi y4eHb NOBUHEH NPOATHY
OeKinbka pisHMX KypciB 3a Bubopom, wob 3pobutn ageksaTHUn BUbip npodinto HaB4aHHA [33].
1.3 AnpakTuyHi 3acagun po3pobku enekTUBHOro Kypcy Ha etani gonpodifibHOI NiAroToBKM
eNleKTUBHI (060B'sI3KOBI KypcK 3a BUO6OPOM) Kypcy NiATPUMYIOTb Y LUKONSAPIB iHTepec Ao Tiei 4n
iHWOT HaBYaNbHOT ANCUUNAiIHK. MNepeBipsaloTb MOXANBOCTI, 3Ai6HOCTI AiTen. lonoMaralTb iM
BMbMpaTn Npodisib HaB4aHHS B CTapLUii WKoJi, TO6TO MaloTb po3BMUBatoYy, AiNbHICHOI,
NpaKTWYHY CNPSMOBaHICTb. Y 3B'A3KY 3 LUM BUAINSAIOTb AEKiNlbKa NiAX0AiB 10 CTBOPEHHS
eJIeKTUBHUX KypciB: dyHAaMeHTaNbHUIA niaxin nepenbayvae po3pobky 3MiCTy Kypcy B Jioriui
nepexofy Bifi yHAAMeHTalbHUX 3aKOHIB i TeOpii 4O NPUBaTHUX 3aKOHOMIPHOCTEMN,
CnpsiIMOBaHOro Ha nornnbneHe BUBYEHHS NpeAMeTa, OPIEHTOBAHOrO, B MepLly Yepry, Ha
obnapoBaHux AiTen B faHin ranysi, i 6esnocepefHbO NOB'A3aHOro 3 NPOMiNIbHUMKN NpeaMeTaMu
CTapLol wkonn. MeTononoriyHui nigxia nepeabayae LUIMPOKE BUKOPUCTAHHA HAayKOBUX MeTOLIB
ni3HaHHSA, 30KpeMa NPOoeKTHOI TeXHOJIOTii HaBYaHHSA, opraHisauii 1abopaTopHO-NPaKTUYHUX
3aHATb, 3aHATb NPaKTUKYMiB | TOMy nogibHe. MparmaTnyHUi Nigxin nepenbdbadvae HabyTTH
MeBHUX 3HaHb i YMiHb, WO 3abe3neyyioTb 6a30BUN KyNbTYPHUI PiBEHb Y4YHIB, SIKi LUMPOKO
BUKOPUCTOBYIOTLCA B MOAAJIbLLUOMY XUTTI. YHIBEpCanbHUI Niaxin Kpawmnii ons Mi>knpeaMeTHUX
KYpCiB, fiKi po3rnsapatoTb oAHy nNpobnemy, siBuLLe, MOHATTSA 3 Pi3HWUX CTOPIH B CBiTAI Pi3HMX HayK.
LisinbHiCHO-UiHHICHUI nigxin nepenbayae 3HaNnoMcTBO 3i crnocobamu AisNbHOCTI, HEOBXiAHUMYN
019 YCMiLWHOr0 OCBOEHHSA TOr0 YU iHWOro npodinto. KomneTeHTHiICHUIM niaxia. CTBOpeHHS
eJIeKTUBHOI0 KypCy, 3aCHOBaHOIro Ha TakoMy MiAXOA4i, BKJIlOYA€E HAaCTYMNHY MNOCNIAOBHICTb AiiA:
BrM3HayeHHs 3HaYyLWKUX ANS YyYHIB AaHOro Biky npobnem. BugineHHs HeobxiAHMX yMiHb ANns ix
BUPIiLLEHHA. BU3Ha4YeHHS KOMMNEeTeHTHOCTeN, HeobXiAHNX AN BUPILLEHHA AaHOro TUNY 3aBAaHb.
Biabip HeobxigHOro 3micTy. Po3pobka MmeToaiB HaB4aHHSA. Po3pobka cMCTEMN OLiHIOBaHHS.
[aHuin niaxig akTyanbHWiA 4na Bubopy TeMun eNeKTUBHOIO KypCy Yy CTapLumx Knacax. 1.4.
BucHoBKkM o po3ainy 1 Peanisauis inei 060B'A3k0BOT NPOMiNIbHOCTI CTapLUOT LWKOAN, CTaBUTb
BUMNYCKHUKIB

@ 06napysen Mnarnat: 0,45% https://dspace.onu.edu.ua/bitstreams/f8b7cbbé... id: 35

OCHOBHOI LUKOJIM Nepef, HeobXiaHICTIo 3AiNCHEeHHA BianoBifanbHoro Bmbopy. Bnbip y4eHb
MOBMHEH 3pobuTK i WoAo iHAMBIAYaNbHOI OCBITHLOI Tpa€ekTopIi (abo npodeciniHoi, SKLWwo
OCHOBHa LLKOJ1a CTa€ OCTaHHIM eTanomM LWKiJIbHOT OCBiTK), LLOAO0 NONEepeaHbLOro
CaMOBM3HAaYeHHA Ta WoAO0 Npodioo40oro HanpaMy BAacHOI AianbHOCTI. KoHuenuis
npoifIbHOro HaB4YaHHS Ha CTapLIOMy CTyrMeHi 3arasibHoi OCBiTU Nepenbayae CTBOPEHHS YMOB B
OCHOBHIl LLKOJI, L0 A03BONAOTbL YYHEBi 3p0buTK Len BUbip, a caMe - BBEAEHHS

nepeanpodinbHOI NiAroTOBKMN Yepes opraHilauito Kypcis 3a Bubopom. Ha eTani nepenpodinbHoi
niaroToBKN enekTMBHI (060B'A3KOBI Kypcu 3a BUOGOPOM) Kypcy NiATPMMYIOTb Y LLUKOJIAPIB iHTepec
00 Ti€El Y iHWOT HaBYaIbHOT AncUMNAiIHW. [epeBipAloTb MOXXANBOCTI, 3Ri6HOCTI AiTen.
LonomaratoTb iM BUbupaTn npodisib HaBYaHHS B CTapLili WKoi, TO6TO MaloTb PO3BUBatoYy,
BiSNbHICHY Ta NpakTMYHYy cnpsaMoBaHicTb. PO3A1N1 2 ENEKTUBHI KYPCU B 3H3 TA
MPO®IIbHOMY HABYAHHI 2.1. Tunun KypciB NpogifibHOro HaB4aHHs BignosigHo ao KoHuenuii
npodiNbHOro HaB4YaHHSA, AndepeHLiaLia 3MiCTy HaBYaHHA Y CTapLUMX Klacax 34iNCHIOETLCA Ha
OCHOBI Pi3HNX NOEAHAHb KYpPCiB TPbOX TUMIB: 6a30BUX, NPOdiNbHUX, €NeKTUBHUX. KOoXXeH 3 KypcCiB
LUX TPbOX TUMiB BHOCUTb CBill BHECOK Y BUPIiLLEHHSA 3aBAaHb MPOodiibHOro HaB4aHHSA. ba3osi
3arajibHOOCBITHI Kypcy BigobparkatoTb 060B'I3KOBY AJ151 BCiX LWKOASPIB iHBapiaTUBHY YaCTUHY
OCBITW | CNPsAAMOBaHi Ha 3aBepLUEHHS 3arajlbHOOCBITHLOI MiAFOTOBKM Y4HIB. Y cuctemi
npodiNbHOro HaB4YaHHS BOHW CKNlafdaloTh PyHAAMEHT 3arajbHOl NiArOTOBKMN YYHA | BKJOYaOTh:
MaTeMaTuKy, iCTOpIlo, YKpPaiHCbKY 1 iHO3eMHi MOBU, Di3NYHY KyNbTYpy, @ TakoX iHTerpoBaHi
KYypCU CyCnifibCTBO3HABCTBa YY1 NPUPOA03HaBCTBa. MpodinbHi Kypcn 3abesnedyyioTb nornmbneHe
BUBYEHHSA OKPEMUX NMPeaMETIB | OPiEHTOBaHI, B MepLly 4yepry, Ha NiArOTOBKY BUMYCKHUKIB LUKOAN
[0 noganblioro npodecinHoro HaB4aHHA. Kypcu 3a Bubopom cnpsiMoBaHi Hacamnepepg Ha
3a[l0BOJIEHHS iHAMBIAYa/lbHUX OCBITHIX iHTepeciB, NOTPeb i HaxuniB KOXXHOro y4Hs. BoHu €
KIO4OBUM iHCTPYMEHTOM AJ19 CTBOPEHHS iHAMBIAYaNlbHNX OCBITHIX MpOrpam, oCKinbKn fatTb
3MOry LKOMSpaM CaMOCTinHO obmnpaTy 3MiCT HaBYaHHS BiANOBIAHO A0 CBOIX iHTepeciB,
3pi6HoCTel | ManbyTHIX XXUTTEBUX NAaHiB. Taki Kypcu 3HaYHOI MipOIO KOMMEHCYI0Tb 0OMe)KeHi
MOXX/INBOCTi 6a30BUX i NPOiNIbHUX NpeaMeTiB y 3a40BOJIEHHI Pi3HOMaHITHUX OCBITHIX 3anuTiB
CTapLUOKAACHUKIB. 2.2. Miaxoam A0 CTBOPEHHSA eNeKTUBHUX KypCiB BuainaoTe Kinbka niaxoAis
[0 CTBOPEHHS €NeKTUBHUX KypCiB: dyHAaMeHTanbHWUA Niaxin nepenbayae po3pobky 3micTy
KypcCy B noriui nepexony Bif pyHAaMEHTaNbHUX 3aKOHIB | TeOpii 40 NpUBaTHUX
3aKOHOMIpHOCTEMN, CNPAAMOBAHOr0 Ha nornnbneHe BUBYEHHS NpeaMeTa, OPiEHTOBAHOroO, B NepLuy
Yyepry, Ha obapoBaHuX fiTel y AaHil npeaMeTHi obnacTi, i 6e3nocepeHbO NOB'A3aHUN 3
npodiNbHMMN NpeaMeTaMun CTapLloi WKonu. Hanpuknan, eNekTUBHUIA Kypc

[ 7 | Lntrposanus: 0,02% id: 36
«undepeHuianbHi PiBHAHHA»,

TiCHO NOB'sI3aHi 3 PI3NYHUMM ABULLAMKN, CYNPOBOLIKYE BUBHEHHA NPUKIAAHUX 3aday
MaTeMaTUYHOro aHanily y isanko-MaTeMaTUYHOMY KNacCi; MeTOA0MO0MYHUIA Niaxin nepenbavae
LLIMPOKE BUKOPUCTAHHS Hay4YHUX METOLIB Mi3HaHHS, 30KpeMa NPOEKTHOI TEXHOOrii HaBYaHHS,
opraHisauii nabopaTopHO- MPaKTUYHUX 3aHATb, 3aHATb MPaKTUKYMIB i T.iH. YHiBepcanbHWiA Niaxig
Kpawmi ansa Mi>xnpeaMeTHUX KypcCiB, SiKi po3rnsgaloTb oAHY npobnemy, sBuLLe, NOHATTS 3
Pi3HUX CTOPIH Y CBITAI Pi3HUX HayK. AifNIbHICHO-LiHHICHWIA Niaxia nepenbayae 3HaNOMCTBO 3i
cnocobamMu AianbHOCTI, HeOOXiAHUMK ANS YCNILHOrO OCBOEHHSA TOrO YM iHLWOro Npoginto;
KOMMeTEeHTHICHWI niaxia. CTBOPEHHSA €IeKTUBHOIO KypCy, 3aCHOBAHOrO Ha TakoMy niaxoai,
BKJIIOYA€E HACTYMNHY NOCAIAOBHICTb Aiil: BU3SHAYEHHS 3HAYyLWMX AJ15 YYHIB AaHOro Biky npobnem;
BUAINEHHS HEOOXiAHUX YMiHb AN51 IX BUPILLWEHHS; BU3HAaYEHHS KOMMNETEeHTHOCTeN, HeobxiaHUX ans
BUPILLEHHSA JAHOr0 TUNY 3aBAaHb; BiA6ip HeobxifaHOro 3micTy; po3pobka MeToAiB HaBYaHHS;
po3pobka cucTteMu ouiHlBaHHA. JaHnii niaxin akTyanbHUA Ans BU6oOpy TeMU eNeKTUBHOro
KypCy B CTapLlmx Kjacax. 2.3.Bumorn 0o oopmieHHs nporpamMmu efeKTUBHOro Kypcy onmc
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HaBYaJIbHOI MPOrpamMm Ma€ BKAOYATU Taki €/leMeHTU: TUTYJIbHUIA JINCT; NOSICHIOBaJIbHa 3anuncka;
HaBYasbHO-TEMATMYHUIA NNaH; 3MICT AOCAIAXYBaHOro Kypcy; iHpopMauinHe 3abe3nevyeHHs
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HaBYanbHOI Nporpamu. MoscHIOBasibHa 3annckKa PO3KPMBAE: OCBITHIO Fany3b i npegmMeT
BUBYEHHS, (DYyHKLii JaHOr0 HaBYaJlbHOro KypCy; HOBU3HY, aKTyaslbHiCTb, MefarorivyHy
LOUINBHICTb AOCNIOXKYBAHOI0 Kypcy; TPUBaniCTb peasidaLlii HaB4asbHOI NporpamMun
(TpuBanicTb OCBITHLOrO MpoLEecy, eTann); 3arajabHi PUCN METOAMNYHOI CUCTEMU AOCATHEHHS
3a3HaYeHux uinen, onuc

@ O6Hapy»eH MnarunaT: 0,12% https://dspace.onu.edu.ua/bitstreams/f8b7cbb4... id: 38

3acobiB ix fOCArHEHHS (hopMU | peXXnM 3aHsTh); OYiKyBaHi pe3ysibTaTu; hopMu NinbuTTa
niacyMKiB peanisaii HaB4aNbHOI Mporpamu (BUCTaBKM,

HaBYaNbHO-[OCNIAHI KOHdepeHLii). HaBYanbHO-TEMAaTUYHNIA NAAH OCBITHLOI MPOrpaMm MiCTUTb:
nepenik po3Ainis i Tem; po3noAin roaAnH 419 KOXKHOI TeMU 3 MOAINIOM Ha TeOPEeTUYHI Ta
NPaKTUYHI 3aHATTS; (hOPMU NPOBEAEHHSA 3aHATb AJ19 KOXKHOI TeMu (ypok, rpa, beciga, anckycis,
EeKCKYpCisl, KOHKYpPC); cnocobu nigbuTTsa NiACyMKiB. 3MICT KypCy NOAA€ETLCSA Yepes: CTUC/NIA onunc
TEeM i po34iNiB; XxapakTepUcTuKy MOpM 3aHATb AJIS KOXKHOI TEMU; ONNC METOANYHOIro
3abe3neyeHHs (NpuitoMM Ta MeToAM opraHisauii HaB4anbHO - BUXOBHOIO NpoLecy, ANAAKTUYHI
MaTepiann, TexHiYHe OCHalleHHA 3aHATb). IHhopMaLintHe 3abe3neyeHHs NPorpamMmn BKIOYAE:
CMNCOK peKoMeHA0BaHoi NiTepaTypu; Nepenik iHTepHeT-pecypcis; AobipKy BiAeo- Ta
ayaniomaTepianiB (KOMNaKT-ANCKW, BigeoKkaceTn, ayaiokaceTun). 2.4. IHBapiaHTHi yMOBK
opraHisauii Ta BeAeHHA eNeKTMBHMX KypciB MNpun BCiX MOXINBUX BapiaHTax opraHisauii Kypcis 3a
BMOOPOM iHBapiaHTHMMM 3aNULLIATHCSA HAaCTYMHi YMOBU: KypCy NOBUHHI ByTn NpeacTaBfeHi B
KiNbKOCTI, W0 A03BOJISIE YYHEBI 3AINCHUTUN peanbHuiA BUBIp (0ANH 3 04HOrO - Le He BMbip); Kypcu
MOBMWHHI AOMOMOrTY YYHEBI OLiHMUTW CBIill MOTEHLiaN 3 TOYKMN 30pYy OCBITHLOI NepPcnekTuBK (

n UnTtnpoBaHus: 0,15% id: 39

«Migy Ha couianbHO-ryMaHiTapHUi Npodisb He TOMy, L0 Mato TPINKK 3 di3MKK, a TOMY, LLIO Malo
HaMip cTaTu lprUcToM abo XXypHanicTom»

); KypCy MOBUHHI CNPUATY CTBOPEHHIO MO3MTMBHOI MOTUBALiT HABYaHHS Ha NJlaHOBaAHOMY
npodini, LONOMOrTV y4YHsIM NepeBipuTy cebe, BiANOBICTW Ha NMUTAHHS:

n UnTtnposaHus: 0,08% id: 40
«Y1n MOXY 51, YU XOYYy A BYUTU Lie, 3aMaTUCS LIUM?».

Pa3om 3 Tum, Tpeba nam'sTaTu, WO HagMipHa NepeBaHTaXXEHICTb KypCy HOBUM 3MiCTOM MOXe He
[03BONINTU YYHEBI BiAMOBICTU Ha Wi LeHTpanbHi NUTaHHS; Binbupatoym 3MicT, BUMTENb (aBTOP
nporpamMu) NOBUHEH BiAMNOBICTW Ha NMUTAHHA:

n UnTtnpoBaHus: 0,12% id: 41

«Yum Byae KOPUCHWIA YHHEBI fAaHWI Kypc ANs 3AiNCHEHHS ycBigoMaeHoro Bnbopy npodisto
HaBYaHHA Yy CTapLUii WKOi?»

; MepPCrneKTUBHMM € BUKOPUCTAHHA Cy4aCHUX OCBITHIX TEXHOMOriN, posb skux 6yae 3pocTaT npu
npodibHOMY HaBYaHHi Ha TPETIl CTyNeHi cepeAHbOi WKOAW (iHPOPMaLiNHi, NPOEeKTHI, 4OCTaTHIX
i T. N.); AOLINBHO 3aNy4MTK 00 BUKNALAHHSA KypCiB nepeanpodifsibHOI MiArOTOBKN HE TiNlbKK
BYMTENiB, NpoBigHOro 6asosoro abo cnopigHEHOro Kypcy 3 AaHOro npeameTa, a M iHWmux
neparoris, SKi NpaLloloTh Y LWKOI abo iHWOMY HaBYalbHOMY 3aKJaAi; KYpCu MOBUHHI
No3HaANOMUTK Y4HSs 3i cneumndikoto BUAIB BisiNbHOCTI, siki 6yAyTb A5 HBOro NPOBIAHMMY, SIKLLO
BiH 3p0bUTb TOM Yn iHWWIA BUBIp (icTopuk, dhinonor, ¢iuk, MaTtemMaTuk i T. 4.), To6TO BNANHYTH
Ha BMBip y4yHeM cepun npodecinHOT AiSNbHOCTI, LWASXN OTPUMAHHSA iM OCBITU Y NpodecinHin
WKoNi (NepL 3a BCe, BMLLOI). BOHM NOBMHHI BKOYaTN Npobu 3a NpoBiAHMMW ANA AaHOro
npogino BuaaMn AianbHOCTI (o6 nokasaTu cneundiky AaHoro npodinto Yepes JisNbHICTb -
poboTa 3 TeKCTaMu, aHai3 Axxepes, BUKOPUCTaHHS NPaBoOBUX AOKYMEHTIB i T. M.); Kypcu, no
MO>XX/IMBOCTI, MOBWHHI CMMPaTUCSA Ha B3aEMOLOMOMOTY, Lie AO3BOJINTb BUKJIOYUTH

n UnTtnposaHus: 0,03% id: 42
«MOHOMOJIiI0 BYNTENA Ha iH(hopMaLlito»

; Kypcu nepeanpodifibHOi NiAroTOBKM He NOBUHHI Ay6ntoBaTn 6a30BUIN KypcC, BOHW NMOBUHHI
niaroTyBaTN y4HA He TiNbKW A0 3[a4i icnuTiB, ane i A0 YyCNiWHOro HaB4aHHA Y NpodinbHin
wkoni. Mporpama Kypcy 3a BU6opoM, OpiEHTOBaHOro Ha nepeanpodinbHe NiAroToBKY, MOXe
6yTun po3paxoBaHa MakCMMasbHO Ha 30-35 HaBYasIbHUX FrOAVH (i3 po3paxyHKy Mo 2 roANHU Ha
TUXXAEHb 0AHOro MiBpivys, Wob 3a pik y4eHb 3Mir NponTn 2 Kypcu). MoXnBi i MeHLwi moayni
(15 roauH - no 4 Kypcu 3a pik). 3MicT Kypcy 3a Bubopom mae, 3 oaHoro 6oky, BinnosigaTn
nisHaBa/lbHUM MOXX/IMBOCTAM AEB'ATUKNACHUKIB, @ 3 iHWOro 60Ky, Haga4n y4HEBi MOXXNBICTb
pPO3WNPUTKM | NOrANBUTUN 3HAHHA Ha PiBHI MiABULLEHNX BUMOT, PO3BMBATW NOr0 HaBYasbHY
MOTMBaLi0. 3MIiCT KypCy MO>XXe NpeAcTaBasTu cob0to: po3wmnpeHnin, nornmbneHunn BapiaHT
AKOroCb po3Ainy 6a30Boro HaB4YaJibHOro NpeamMeTa; BBEAEHHS B OAHY i3CYNyTHIXA0 AaHOro
npegMeTy Hayk, npodecin (aCTPOHOMIA, apXeosorisa, XXYPHaNiCTUKa i T. A4.); CYKYMHICTb
hparMeHTiB i3 pi3HUX po3ainiB oAHoro abo Aekinbkox NpeaMeTiB, AKLLO KYpPC OPIEHTOBAHWI Ha
MNEeBHU piBeHb y3arasibHeHHA (Hanpuknag,

n LUnTtuposaHus: 0,01% id: 43
«[pnpoao3HaBCTBO»

) abo OCBOEHHS MEBHOr0 BMAY AiANbHOCTI (

n UnTtnpoBaHus: 0,04% id: 44
«EkcneprvMeHTN y isnui, ximii, 6ionorii»,

B untuposanns: 0,03% id: 45

«PoboTa 3 gxepenamu iHhopmaLiii»

). TexHonorii, Lo BUKOPUCTOBYIOTLCS B CUCTEMI KypcCiB 3@ BUOOPOM, NOBUHHI ByTU OpiEHTOBaHI Ha
Te, Wob y4eHb OTpMMaB TaKy NPakTUKY, Ska JOMOMOXXe oMY Kpallie 0BOJOAITH
3arajlbHOHaBYalbHUMW YMIHHAMMW | HABUYKaMWU, SKi [O3BOJIATb MOMY YCMiLLHO OCBOOBATH
nporpamy cTapLuoi NpodinbHOT WKOAN (NOCTaHOBKa Ta AEMOHCTpPaLiA eKCNepuMeHTY, NoLyK
iHbopMalLlii 3a HasiBHMMK O>Kepenamu, BiAMOBiAi Ha 3aNUTaHHA Y Npoueci Anckycii). 2.5. dopmu i
MeTOAMN HaBYaHHS
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MeToau i hopMM HaBYaHHA Ha eIeKTUBHUX Kypcax BU3Ha4YaloTbCA BUMOramMu npodinisaii
HaBYaHH$, BpaxyBaHHSM iHAUBIAYyanbHNX

30i6HOCTen, PO3BUTKOM i CAaMOPO3BUTKOM 0COBUCTOCTI. Y 3B'A3KY 3 LLUM MOXH@ BUAINNTU OCHOBHI
npiopuTeTN METOANKN BUKaAaHHSA eNleKTUBHUX KYpPCiB: MiXKAMCUMMNIHApHa iHTerpauis, aka
CNPUSAE CTAHOBJIEHHIO LiNIICHOrO CBITOrNsAY; HaB4YaHHSA Yepes [0CBig i cniBpobiTHNLTBO;
IHTepakTUBHICTb (poboTa B Manux rpynax, iMitTauiiHe MOAENOBaHHS, MeTO[ MPOEKTIB);
0COBUCTICHO - AiANbHICHWIA NigXia y HaBYaHHI; NinepcTBO, 3aCHOBaHe Ha CMisbHIN [iSNbHOCTI,
CNpsIMOBaHEe Ha AOCATHEHHS CMiNbHOI OCBITHLOI MeTUW. Y Npoueci peani3aLii eneKTUBHUX KypcCiB
BUKOPUCTOBYIOTbCA Pi3HOMaHITHI Niaxoamn Ao hopM i METOAIB OpraHi3auii HaBYaHHA: akageMivHi
nekuii, cemiHapwu, 6ecian, AUCKyCii, rpynoBi 3MaraHHs, irpu, iHaAMBiAyanbHi KOHCYNbTauii,
TEeopeTUYHi NPaKTUKYMM 3 BUPILLEHHSA 3aBAaHb, NPakTU4YHa i AocnigHMLbKa poboTa B rpynax Ta
iHOWBIQYaNbHO-ANCTaHLUINHE HaBYaHHSA. Mpy uboMy AndepeHUinoBaHNA NiaXia A0 HaBYaHHS
YYHIB 3[INCHIOETLCA 3a paxyHOK BMOOPY 3aBAaHb i pobiT, SKi MICTATb Pi3Hi piBHI CKNaAHOCTI.
MpoBigHe Micue B HaBYaHHI Cif BiABECTM MeTOo4aM MOLUIYKOBOro Ta AOC/IAHMLbBKOIO XapakTepy,
CTMMYJIOOYMM Mi3HaBasIbHY aKTMBHICTb YYHIB. 3HA4YHOIO NMOBMHHA BYTW YacTKa CaMOCTiAHOI
poboTK 3 pisHNUMU ArKepesiaMmn HaBYabHOI iHchopMaLlii. Baxxnmeo nepenbaynT BUKOPUCTAHHS
Taknx MeToAiB i PpopM HaBYaHHSA, AKi AaBann 6 yABAEHHA YYHAM NPo yMOBM i npouecax
ManbyTHbOI NPOMeCiNHOI AiANbHOCTI Y BiANOBIAHOCTI 3 06paHMUM npodinem HaB4aHHA, TO6TO B
AKincb mMipi mopentoBann 6 ix. Mpn LbOMy ronoBHa PYHKLIA BYNTENS - NifepCTBO, 3aCHOBaHe Ha
CMNiNbHIN AiANbHOCTI, CNPSAMOBaHe Ha [OCATHEHHS CMiJIbHOT OCBITHBOI MeTW. Taknn Niaxia
[03BOJIAE CTBOPUTU No3baBneHnn fAyxy CynepHULTBa, KOHKYpPEeHLii, arpecBHOCTI, AOBipYMiA
NCUXONOTiYHUI KNiMaT, B OCHOBI SIKOrO B3aEMOHaB4YaHHS, B3aeMoonoMora, cnispobiTHUUTBO. 3
€QMHOrO A)Keperna 3HaHb y TPaAauLiiHOMY HaBYaHHI BYNTENb - NEPETBOPIOETHLCA Ha

u LUnTtnpoBaHus: 0,01% id: 47
«MpoBigHNKa»

y CBIT 3HaHb: eKcrnepTa i KOHCY/IbTaHTa - NPV BUBYEHHI TEOPETUYHOrO MaTepiany Ta BUKOHaHHSA
CaMOCTINHMX 3aBAaHb, BEAY4Oro - B iMiTaLifHIN rpi i TPEHIHry, KOOpAWHaTOpa i KOHCYAbTaHTa -
NP BUKOHaHHI HaB4albHOMO MPOEKTY. X B XOAi HaBYaHHA NPOEKTY Ta AOCAIAXKEHHS MOXYTb
nonoBHUTK NopTdonio. MopTdonio € 0oAHUM 3 MexaHi3MiB aTecTauii. MopTdonio - nopTdhens
pi3HMX iHOMBIAYaNbHUX OOCAMHEHb, WO BKJOYAE KoNeKLii pobiT (nigrotoeBka pedepaTis,
[OMNOBiAeN, CTBOPEHHS Npe3eHTaLil)i pe3ynbTaTiB Y4HA (pe3ynbTaTu NMCbMOBUX POBIT,
niACyMKOBOI KOHTPOJIbHOT po60TH, YCHY BiANOBiAb HA 3aHATTSX, CAMOOLIIHKA CBOIX AOCSrHEHb).
KOHTpOJIb 3 BUBYEHHSI BCbOro MaTepiany Moxxe ByTu 34iMCHEHN Yepe3 TBOpYe 3aBAaHHS Mo
CKJlaflaHHIo 3afiay, NepeBipoYHi TecTn abo KOHTPOJIbHY PoboTy. MiACYMKOM OCBOEHHS MPOrpaMm
eJIeKTUBHOI0 KYypCy MOXKe Takox ByTu KoHCTaTaLlifa 0cobuCTUX AOCArHEHb 3 OCBOEHHSA 3MICTY,
nofaHHs iHAMBIAyaNnbHOI TBOPYOi poboTK 3a BUGOPOM y4HiB abo CTBOPEHHA NPOEKTIB (MoAaHHSA
nopTgonio, TO6TO CyKYMNHICTb CAaMOCTINHO BUKOHAHMX POBIT), K KOXKHUM YYHSM, TaK i rpyrnoto
YYHiB. Mpu LboMy MoXKe ByTu opraHi3oBaHWI KPYrni CTiNy BUrAsSAI npe3eHTauil TBopYmx
pobiT, NpoekTiB Ta NiABeAeHHSs NiACyMKiB. 2.6. HaB4YanbHO-MeTOANYHMIA KoMNneke Ak HMK 3
efleKTUBHMX KypciB MoXKe ByTN BUKOPUCTAHO HayKOBO-MOMYNAPHY NiTepaTypy, Aitodi
nNiagpy4YHNKN, MaTeMaTUYHi [OBIAHUKN, 3B6ipHMKKN 3a4a4, @ TaKoX HaBYasbHi NOCIOHMKM 3
(aKy/IbTaTMBHUM KypCaM, HaBYaJibHi MOCIOBHUKN Ana rypTKoBoi poboTu, HaBYabHi NOCIBHUKM
019 BYNTENIB | N5 YYHIB. SKOCTi OCHOBHUX enemeHTiB HMK Mo>ke BktodaTu: Mporpamy Kypcy:
aHoTaUilo, Micue KypCy B OCBITHbOMY MpoLeci, MeTy i 3aBAaHHS BUBYEHHSA KYpCY, OCHOBHI
KOMMOHEHTW 3MICTY KypCy, MeToAM i (pOpMM HaBYaHHSA, pe3ybTaTu BUBYEHHS KypcCy, hopmmn
KOHTPOJIIO PiBHA AOCSATHEHb YYHIB Ta KpUTEPIi OLiHKK, TEMAaTUYHUIA NNaH, ALOAATKOBI HaBYaslbHi
MaTepiann; MeToANYHUI NOCIBHNK ANA BYNTENSA 3 peKOMeHAau MU LWOA0 NPOBEAEHHS 3aHATb,
BUpiLLEHHSA 3aBAaHb, OpraHisauii NPOMiIXKHOIO i NiACYMKOBOrO KOHTPOJIKO 3HaHb Y4HIB;
HaB4anbHWI NOCIOHUK ANS YYHIB, WO BKJIOYAE 3aBAaHHS, 3aBAaHHS | BNpaBu 415 3aKpinieHHs
3HaHb Ta BiANpauloBaHHA MPAaKTUYHMX HAaBUYOK, TBOPYi 3aBAaHHA. OCHOBHUN
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3MICT KypCy Mo)xe ByTn NpeAcTaB/eHO AK Yy BUFNS4i TPaAULINHOro NiApyYHUKA, Tak i B iHLINX
dopMax (BifAeoKypc, iHTepaKTMBHa KOMM'IOTEpPHa Nporpama,

iHTepHeT pecypcu i T. iH.). Buknan HaB4asibHOrO MaTepiajly He Ma€ OpPiEHTYBaTW BYMTENS Ha
YUTaHHA NeKLUid, To6TO NOro oCHOBHa (PYHKLIS - HaAaTW yYHEBI iH(opMaLitlo ANa 3aHATb y Knaci
(TekcTn, MaTepianu ans obroBopeHHs, NMUTaHHA ANs AUCKYCiln), caMOCTiiHOT poboTN 3 OCBOEHHS
KypcCy, AN BUKOHAHHA AOMaLLHIX 3aBAaHb, NiArOTOBKM TBOPYMX MNPOEKTIB. 3MICT NiAPYYHMKIB
HeobxigHO onpauloBaTy AN CAMOCTINHOI MOCTaHOBKYM Ta BUpileHHA npobnem. Mpu ubomy
6a>kaHO BUKOPUCTOBYBaTW NPOB6AEMHUIA CTUb BUKIAAY, KOX Nepes yYHAMU CroYaTKy
BUKNaJa€EeTbCsA MOTMBYOYa NpobaemMa, a NOTiM NOAAOTLCA BiAOMOCTI NPO WAAXM i BUPILLEHHSA, a
He Bigpa3y rotoBuin pesynbTaT. Came pilleHHSA Npy LboMy Ma€ ByTn ACHO CCHOPMYJIbOBAHO i
MopiBHIOBATUCS i3 MOCTaBNEHO paHiwe npobaemoto. Ba)knanee 3Ha4eHHS Ma€ [0BiAKOBO-
MeToAUYHMI anapaT NiApyYHMKa: CXemMun Kypcy i horo posainis, pybpukawis, CNoBHUK,
KOHTPOJIbHI, NpobneMHi i TBOpPYi NMTaHHS i 3aBAaHHS, 3aBAAaHHS [0 iNtoCTpauin, WpndToBI
BUAINIEHHA (TEPMIiHW, CMUCIIOBI aKLLeHTH, Npuknaaun, uikaei aktn i T. n.) ; Pobo4unii 3owmnT:
OCHOBHUMU (PYHKLIAM pob6040Oro 30WWKnTa € He CTiIbKM OpraHisalis BiATBOPEHHA MaTepiany
nigpyYHVKa, CKiJIbKN MOXXJIMBICTb 3anpornoHyBaTu y4YHEBi CTaTU aKTUBHUM YHaCHUKOM XXUTTEBUX
nofin. Po6ounin 30WNT - Lie 3aaYyHuK i NPaKTUKYM, 3aBAaHHA po604oro 30WmnTa NOBUHHI
3abe3neyyBaTyn NOSICHEHHS MaTepiany KypcCy, NOro OCMUC/IEHHS i LinecnpsiMoBaHe 3aCTOCYBaHHS
y NPaKTUYHIA AiSNbHOCTI; AHOTOBaHWUA CNUCOK NiTepaTypu i3 3a3HaYeHHAM, NPY BUBYEHHI AKMNX
TUM CJlif, BUKOPUCTOBYBATW Te 4M iHLWe Axepeso. 2.7. BUCHOBKU [0 po3Ainy 2 TaknM HYMHOM, Y
Apyromy po3gini 6yno JocnigXeHo TUnm Kypcis NpodisibHOro HaB4YaHHSA Ta NiAX0AN A0
CTBOPEHHS eIeKTUBHMX KypcCiB. BUuMorn oo oopmneHHs nporpamm 1 iHBapiaHTHi YMOBU
opraHisauii Ta BeAeHHS eNleKTUBHUX KYPCiB. 3 ypaxyBaHHSM BUKaLeHUX BUMOr nepenaeMo Ao
po3rnsay MeToANYHUX pekoMeHAauin Ao POpMyBaHHS ekcnepuMmeHTanbHUX 3YHiB y4HiB 3a
[0MOMOrOI0 e/IeKTUBHOIo Kypcy 3 onTuku PO3A1J1 3 ®OPMYBAHHA EKCMEPUMEHTAJIbHUX 3YHis
YYHIB 3A JOMNOMOI OO EJIEKTUBHOIO KYPCY 3 OMTUKW 3.1. LUDE ak 3acib6 popmyBaHHA 3YHiB
y4HiB y 3H3 ®i3umka -
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0fHa 3 MPUPOAHUYMX HaYK, sika Byna i 3a/IMLAETLCA HayKOI0 eKCnepuMeHTabHO. AKICTb
3HaHb | MpPaKTU4YHa NiAroToBKa Y4Hi 3 i3nkm nepebyBatoTb y NPSAMIN 3aN€XHOCTI Bif, SKOCTI
hiznyHoro ekcnepmmeHTy. LUKiNbHNA Di3NYHUI eKCnepuMeEHT NiABOAUTL YYHIB 40 PO3YMiHHS
CyYacHUX i3NYHUX MeTOoAIB AOCNIAXKEHHSA, BUPOBASE Yy HUX NPAKTUYHI BMiHHA | HABUYKW.


https://dspace.onu.edu.ua/bitstreams/f8b7cbb4-519e-42ab-902b-e85fe7ccf55d/download
https://naurok.com.ua/metodichna-rozrobka-fizichniy-eksperiment-171300.html

https://plagiarism-detector.com 9/19

9K KOHCcTaTye B.l. TUyK, CTaH cy4acHOro i3anyHoOro eKCcnepmmMeHTy, 3pocTatoyde 3Ha4YeHHS
eKCrnepuMeHTaslbHUX MeTOAiB AOCNiAXKEHHSA B HayLi, MPOHUKHEHHS ix y 6inbwicTb chep
NOACLKOT AiSNIbHOCTI, He3anepeyHe 3HaYeHHs eKCNepuMeHTY B iCTOpii pO3BUTKY hi3NYHOI HayKuy,
3YMOBJIOI0Tb 06’€EKTUBHY HEOOXiAHICTb MOCUAEHHS PONi (Di3NYHOIrO eKCNEPUMEHTY B MPaKTULL
LWKiNIbHOr0 HaBYaHHA. Af)Ke 3aCBOEHHA Y4YHAMU BaraTbox i3N4HMUX NOHATb, 0COBANBO NOHATH
abcTpakTHOro xapakTepy, y BiapuBi Big 4yTTEBNX 06pasiB, NPU3BOAUTL [0 TOrO, LLO MUCIEHHS
YYHIB 3BOANTbLCS A0 OnepyBaHHA NMOHATTAMM, BifipBaHUMK Bif, NpeaMeTiB i 06'€KTiB peanbHOro
CBIiTY, NPU3BOANTbL A0 HEYITKOrO XOAY MipKyBaHb, A0 NOBEPXHEBOro, (hOpMasibHOro 3ayvyyBaHHA
MaTepiany 6e3 rnnbokoro noro ocMmucieHHs [33]. Mig cMcTeMoto HaBYalbHOrO EKCMEPUMEHTY
PO3YMilOTb CYKYMHICTb B3aEMOMOB’A3aHMX NpeaMeTiB HaBYabHOro obnagHaHHA, METOAIB i
MeTOANYHUX NMPUAOMIB, LLO BiAMNOBIiAAOTb AOMIHYIOYi KOHLENLIT HaB4YaHHSA | BUXoBaHHA [34]. Ha
HaBY4aNbHUI eKCNEePVMEHT NOKIaAalTbCA HAaCTYMNHI 3aBAaHHSA: 3abe3neyeHHs AKiCHOro
3aCBOEHHS iHhopMaUii i hopMyBaHHS BMiHb 3aCTOCYBaHHSA ii B MPaKTUYHIN AisnbHOCTI;
03HaNOMNEHHS i3 BaX>X/IMBUMWN MeTOAaMUN LOCNIAXXEHHA NpUpoan; cuctemMaTusauis, obpobka i
nepepaya iHhopmaliii; po3BUTOK Yy LUKONAPIB iHTepecy A0 npeaMeTy; GopMyBaHHA BMiHb
CaMOCTINHOT pobOoTKM | TBOPYOro BiAHOLWEHHS A0 CNpaByu; POPMyBaHHSA MPAaKTUYHMX BMiHb Ta
HaBWYOK, NiArOTOBKa A0 ManbyTHbLOI Aif/IbHOCTI Ha BUPOOHULTBI. B iCHYIOYi OCBITHIN cucTemi
HaBYanbHUMK NporpaMamm 3 isnkn ana 3H3 nepenbayeHo HacTynHi Buan LLDE:
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1) peMoHCTpaLiHi 4ocnian, BUKOHYBaHi BYMTenem; 2) dpoHTanbHi nabopaTtopHi poboTu; 3)
po60oTK (hiznyHOro NpakTuUKyMmy; 4) ekcnepuMeHTaNbHi 3adadi; 5) Nno3aknacHi gocnign.

[leMoHCTpaUiHi gocnign, TeMaTuka AKUX periaMeHTY€ETbCS NMPorpamoto, NocCifatoTb BaXkanse
Micue y BuBYeHHI LUK®. OgHak AeMOHCTpYyBaHHA AOCANIAIB i HEAOCTAaTHBLO BKJIIOYAE Y4YHIB A0
AKTUBHOIO CNPUMaHHS CNOCTEPEeXXYBaHUX ABULL | NpeaMeTiB, MaJio Cripusie popMyBaHHIO
[OCNIAHVNUBKUX YMiHb. TOMY AE€MOHCTPaUinHUIA eKkcnepuMeHT HeobxiAHO AOMOBHIOBATW Pi3HUMKN
BUAAMMN CaMOCTINHOrO EKCMEPUMEHTY, cepen AKNX Ba)knBe MicLe BiABOAUTHLCS (PPOHTaIbHOMY
eKcnepuMeHTy. PPoHTaIbHUIA EKCNEPUMEHT - Lie TaKNl eKCMEPUMEHT, KON BCi Y4YHi MPOBOASTb
O[HAKOBI AOCNiAXXEHHA Ha
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OAHOTUMHOMY 06Js1lafiHaHHi. YMOBHO MOro NoAinstoTb Ha: 1) chpoHTanbHi gocnign i
CroCTepeXeHHs - KOPOTKOYACHUIN eKCNepMeHT, 3 pe3ynbTaTiB SKOro B OCHOBHOMY pobisiTe
AKICHi BUCHOBKMW; 2) hpoHTa bHi nabopaTopHi poboTun - BiNbl TPUBaANNIA EKCNEPUMEHT, 3
pe3ynbTaTiB IKOro pobnaTb He TiNbKK AKICHI, afie N KiNIbKiCHi BUCHOBKM.

Ha pymky aBTopiB [36], hpoHTaNbHWIA MeTOA NPOBELEHHS eKCNepUMEHTY Ma€ HN3KY nepesar.
BiH no3BONSE: @) TICHO NOEAHYBATWN BMBYEHHA TEOPETUYHOrO MaTepiany 3 CaMOCTINHUM
LOCNIAXKEHHAM ABULL, | BNacTnBOCTen 06’ekTiB; 6) pobnTn y3arasbHeHi BUCHOBKM He nuLle Ha
OCHOBi O[JHOIO CMOCTEPEXXEHHS Y/ BUMIPIOBAHHS, @ BPaxoBYO4YU pe3ysibTaTn poboTu BCix
YYHIBCbKMX Fpyn; B) epeKTUBHO YNpaBaATH NpoLecoM POopMyBaHHA AOCAIAHULBKNX YMiHb; )
3asy4aTu BCiX YYHIB [0 PO3B’si3aHHA 3aBAaHb, aKTUBI3YyO4YN
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XHI0 Mi3HaBaNbHY AiANbHICTb; A) OPraHi3oByBaTW MIC/S NPOBEAEHHSA EKCMEPUMEHTIB
KONEeKTNBHe 0OroBOpeHHS Ta OUiHIOBaHHSA OTPMMaHUX pe3ynbTaTiB. PpoHTaNbHi Jocnian €
MPOMIDXKHOIO IAHKOIO MiXK AEMOHCTPALiMHUMKN eKcnepuMeHTaMn Ta nabopaTopHMMu poboTamu.
Mig Yac iX BUKOHAHHSA

YYHi Ni KepiBHULTBOM y4ynTens HabyBaloTb NOYATKOBUX NPAaKTUYHUX HABUYOK, SIKi 3rofoM
3aKpIinJITLCA 1 YAOCKOHaMOTLCA Nif Yac nabopaTopHMX 3aHATb. KpiM Toro, icHye 3BOPOTHUIA
3B'I30K: HaBM4KM, CHOPMOBaHI Mif Yac PPOHTaNbHUX AOCAIAIB, AO3BONAIOTL YCKAAAHIOBATH
3MicT nabopaTopHux pobiT i BUKOHYBaTW iX y CTUCAI TepMiHW. Cnig 3a3Ha4ynTy, Wo nabopaTopHi
poboTH cNpusATb NiABULLEHHIO PO3YMOCHOBHOIIHHA AEMOHCTpaLUinHOro ekcnepumeHTy. MNig vac
nabopaToOPHOI MPaKTUKUN YYHI OTPUMYIOTH CBOIO poay

n UnTtnposaHus: 0,01% id: 53
«MUCbMEHHICTb»,
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siKa [003BOJISIE iIM BNEBHEHILLE CTEXUTN 3@ A0CAIAaMMN BYNTENS | HE BIiAHOCUTUCS A0 HUX K 00
hOKYCiB, SIKi Lii/IKOM 3anexxaTb Bif CMIPUTHOCTI N YMiHHS ekcnepuMeHTaTopa. Pa3om 3 TuM B
YYHIB BUHUKAIOTb CaMOCTIlHI BYMKW NPO HAaBKOJINLLHI SIBULLA, Ha SIKi BOHU AUBNSATLCA BXE
CBOIMW 04MMa, @ He Kpi3b MPU3MY Hy>XXUX CNiB

» [22]. @i3MYHNA NPaKTUKYM CTaBUTb eKCNepuMeHTasbHi 3adadi 6inbL WNPOKI, HiXX nabopaTopHi
poboTu. Li 3apayi no’s3aHi abo 3 neBHUM po3ainom, 06’eMHOIO TeMoto Kypcy di3nku, abo 3
nornmbneHuM BMBYEHHSM NEBHOro fBMLWA. Taka NOCTaHOBKa eKCneprMeHTa bHUX 3aAay Haja€
YYHSAM: HOBE [)Kepeso 3HaHb, CNPUSE 3aKpPinJieHHIO BUBYEHOIO MaTepiany, cmcTeMaTm3adii Ta
y3araJlbHeHH10 HabyTux 3HaHb i BMiHb, MOXJIMBICTb OTPUMaTK 6iNbLU Pi3HOCTOPOHHI
eKcrnepuMeHTasbHi BMiHHA. PpoHTaNbHi 1abopaTopHi pob0TM BUKOHYIOTLCSA Ha MPOCTUX 3a
CBOEIO KOHCTPYKLIEIO Npunanax, Tohi AK ekcnepnMeHTasbHi 3afa4i NpakTUKyMy MOXyTb ByTu
BWKOHaHi Ha CKNagHiWin i3nyHin anapaTypi, TEXHIYHNX yCTaHOBKaxX i Nnpunagax. MpakTukym y
hopMi iHAMBIAYaNnbHUX eKcnepuMeHTanbHUX PobiT NiABULLEHOT CKTAaAHOCTI CNPUSAE PO3BUTKY
6inbLUOT CaMOCTINHOCTI Y4YHIB, Hi>XX hpoHTanbHi nabopaTopHi poboTn. 3a piBHEM Mi3HaBaNbHOI
AKTUBHOCTI Y4HiB BUKOHaHHA (DPOHTaNIbHOr0 eKCNepuMeHTY Moxe ByTun
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PEenpoayKTUBHUM, YaCTKOBO-MOLLYKOBUM i AOCHiIAHULBbKUM. PenpoayKTUBHE BUKOHAHHSA
EeKCMepuMeHTy 3a AeTaslbHO Po3pobJIeHOI0 IHCTPYKLIE | AEMOHCTPALIIE0 OKPEMUX onepaLiii.
Ha nymKy 6araTbox MeETOAMUCTIB (Pi3NKK, Liei BUL € HANHUXKYUM PiBHEM BUKOHAHHSA. A OCb, Mif
4Yac JOCNiAHMLBKOrO BUKOHAHHA EKCMEPMMEHTY - YYHi CAMOCTINHO MaHyl0Tb NOCAIAOBHICTb
LOCNiAXKEHHSA, CKNlajatloTb BigMNOBiAHY YCTAaHOBKY, NMPOBOAATb AOCAIAXXEHHS 1 06pobnstoTb Moro
pe3ynbTaTu - Lie HaNBULLMIA piBEHb Mi3HaBasIbHOI aKTUBHOCTI.

LLle oaHnM pisHoBuaoM LLIDE € ekcnepuMeHTanbHi 3aaadi. Ix ocobameicTb y ToMmy, Lo BiANOBiAbL
Ha BUMOry 3aga4i OTpMMYIOTb 3@ AOMOMOrol0 eKcrnepmMeHTy. EkcnepumeHTansHuMn by nemo
Ha3nBaTW Taki hi3NYHi 3a4a4i, NOCTaHOBKa Ta PO3B'A3yBaHHA AKMX OPraHiyHO MoB’'aA3aHi 3
eKCMepUMEHTOM (3 Pi3HUMW BUMIpIOBaHHAMM, BiATBOPEHHAM (Pi3UYHNX ABUL, CMOCTEPEKEHHSMU
3a (i3n4HMMK NpoLecamMu, CKafaHHAM ekcrepuMeHTabHUX YCTaHOBOK, po3pobkoto npunaais
Towo). Monetuno C. [29] BNOKPEMIIIOE HOTUPU OCHOBHUX €Tanu po3B’si3yBaHHA
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eKkcnepuMeHTasibHMUX 3afaY, a came: 1) 3'aCyBaHHS i YCBiAOMIEHHSA YMOBM 3a4adi (Ha ubomy
eTani y4yHi 3HaNoOMANSATBLCS 3 YMOBOIO 3ajadi, Ae 30CepelXeHi NeBHi TBEPAXKEHHS | BUMOTHY, a
TaKOoX Nepenik Nnpunagis i MaTepianis, HeObXiAHMX A9 CKNaAaHHS HaBYabHOI
eKCrnepuMeHTaslbHOi YCTaHOBKM | MPOBeAEeHHA eKCnepuMeHTYy. Ha LiboMy eTani y4Hi BUKOHYIOTb
MoAentoBaHHSA i3nYHOI CUTyauil, NpeAcTaBieHOi B YMOBI 3a4aui); 2) CKNagaHHS NnaHy
eKcrnepuMeHTyBaHHS AN1si pO3B'A3Ky BifibpaHoi 3afavi (y4Hi cklafaloTb NOPAAOK i MOCNIAOBHICTb
BUKOHAHHSA i3n4HUX Aocnifis); 3) 34iNCHEHHA HaMiYeHOro naaHy (NiAroToBKa eKCnepuMeHTy,
3[iICHEHHS eKCNePUMEHTY, OTPUMAHHS i HAKOMUYEHHSA eKCNepuMeHTalbHUX AaHUX, 064nCNeHHs
hi3NYHUX BENNYMH TOLLO); 4) eKcnepuMeHTaslbHa nepesipka Bianosiai (nepesipka
npaBAonoAibHICTb BiANOBIAi, aHaNi3 oOTpMMaHKUX pe3ysbTaTiB, MOWYK iHWNX cnocobiB po3B’A3Ky
[aHoi 3afjadi). EkcnepnMeHTanbHi 3apadvi 4OUIIbHO BUKOPMCTOBYBATU Ha YpOKax pPi3HUX TUNIB, a
iX MiCLe Y KOXKHOMY BMMNaAKy BU3HAYAETbCA ANAAKTUYHUMM LiNISMN Ta 3aKOHOMIPHICTIO
nobynosu ypoky. Ha ypoui BUB4EHHA HOBOIrO HaB4aJibHOrO MaTepiasy ekcnepMMeHTabHi 3apadi
MO>XHa BMKOPMUCTOBYBATU AK AJ1S MOCTaHOBKM NpobaemMu i akTuBi3auil Ni3HaBabHOI akTUBHOCTI
AiTen Ha NoYaTKy YPOKY, TaK i Npu AOCAiAXXeHHI (hi3nYHUX 3aKoHOMipHOCTel, abo ana
3aKpinJieHHsA HOBMX 3HaHb B KiHLi 3aHATTSA. Mig Yac 3akpinieHHsa 3HaHb Ta POPMyBaHHA
MPaKTUYHUX YMiHb Liel TUMN 3a4a4 MOXXHa BUKOPUCTaTW AJ1a TOro, wob HaByaTn yyHiB
3aCTOCOBYBaTU 3006yTi 3HaHHS AN PO3B'A3aHHA NPAaKTUYHMX 3aBAaHb, YN Ha OCHOBI
eKcrnepuMeHTaslbHOI 3afa4i BUBYUTY Npunag i chopMyBaTy BMiHHA HUM KOpUCTYBaTKCb. Ha
ypoui y3arajbHeHHA Ta NornnbaeHHs 3HaHb PO3B’A3yBaHHS TakMX 3aBAaHb AOLINbHO
OpraHi3oByBaTuW A5l BCTAHOBJIEHHSI HOBUX MPUYUHHO-HACIAKOBMX 3B'S13KiB MiXK (Di34HMMUN
Be/IMYNHAMN, KOHKPEeTM3aLii 3MICTy (Di3NYHNX NOHATb, BCTAHOB/IEHHS HOBMX BiJOMOCTEN Npo
BUBYEHE 5IBULLLE, 3HAXOOXKEHHS HOBMX METOLIB BUMIpIOBaHHA BENNYNH. Ha ypokax KOHTPOJIO
3HaHb Ta Ha ypoOKaX y3araJlbHeHHA i nornubneHHsa 3HaHb p03B'ﬂ3yBaHHIO eKcrnepmMeHTasbHUX
3afia4 AOUINbHO BiABOANTM 3HAYHY YacTMHY, abo HaBiTb NPUCBATUTY BECb YPOK, ane TOoAi BapTo
NPOMNOHYBaTW CKNaAHilWi 3a4aYi, SKi BUMaratoTb 3HaHb 3 Pi3HMX Po3AiNniB Kypcy i3nku, 30KkpeMa
KoMbiHOBaHi. Ha cboroaHi icHye 6araTo nocibHMKIB Ta NepioANYHUX BULaHb, B IKMX MOXKHa
3HanTW fobipKy ekcnepuMeHTanbHUX 3afay 3 NeBHOI TEMU 1 BXXe FrOTOBi PO3B’'A3yBaHHS [0 HUX.
[omallHi ekcneprMeHTasbHi po6oTK - HaNNpPoOCTILLWIA
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CaMOCTINHWIA eKCNEePUMEHT, SIKUIA BUKOHYETbLCA YYHSIMU BAOMa, No3a WKoJsoko, 6e3
6e3nocepeiHbOro KOHTPOJIO 3 6OKY BYNTENS 3@ XOL4OM

BUKOHaHHA poboTu. [lo 3aBaaHb Uboro Bugy LL®PE BigHOCATL: hopMyBaTn BMiHHS cnocTepiratu
i3nYHI sBMLLa B npupoai Ta nobyTi; popMyBaTn BMiHHA BUKOHYBaTN BUMIPIOBaHHA 3a
[,0MOMOroto BUMipioBasibHNX 3acobiB, L0 BUKOPUCTOBYIOTLCS B NoByTi; thopMyBaTu iHTepec 4o
eKCnepuMeHTY i A0 BMBYEHHA (i3nKK; (hOpMyBaTM CaMOCTINHICTb | aKTUBHICTb. JJOMaLUHi
nabopaTopHi poboTn KnacugikyTb
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B 3a@JIeXKHOCTI Big 06nagHaHHA Ha: @) poboTn, B AKX BUKOPUCTOBYIOTLCS NpeaMeTH
[OMaLLHbOr0 BXUTKY i NifApy4Hi MaTepiann (MipHUIA CTakaH, pyfieTka, nobyTosi Baru); 6)
poboTU, B SIKMX BUKOPUCTOBYIOTLCS CaMOpPObHi npuiaan

(BaXKiNibHi Tepesun, enekTpockon); B) poboTu, WO BUKOHYIOTLCA Ha Npuiagax, ski BUNyCcKaloTbCs
npomucnosicTio. C. ®. [TOKPOBCbKNI MOKa3aBs, WO AOMAaLLHi OCNIAN | CMOCTEPeXXeHHS 3 di3nKu,
AKi NPOBOAATLCA CAMUMUN YHYHSAMUN: [a0Tb MOXKJ/MBICTb LIKONI po3LLMpioBaTU cdhepy
B33aEMO3B’A13KY TEOPii 3 NPaKTUKO; PO3BUBAIOTL B YYHIB iHTEpecC A0 (hi3NKN Ta TEXHIKN;
npobyaKyloTb TBOPYY AYMKY B Y4HIB Ta po3BMBalOTb 34iOHOCTI A0 BUHAxXiAHMLTBA; NpUBYalOTh
YYHIB A0 CAaMOCTIHOI AOCNiAHMLBKOT pob0oTn; BUPOONAIOTE B Y4YHIB LIiHHI SKOCTI:
CMOCTepexXMBICTb, yBary, LifleHanpaB/ieHiCTb | akypaTHICTb; AOMOBHIOWTL KNacHi labopaTopHi
poboTN TMM MaTepianoMm, SKUN He Moxxe ByTn BUKOHaHWUI B Knaci (pag LOBroTpMBaanx
CNocTepeXXeHb, CNOCTEPEXKEHHA MPUPOAHUX SBULL); NMPUBYAOTb YYHIB A0 YCBiAOMAEHOI npaLi
[25]. AnsA caMOCTiINHMX CNOCTepeXXeHb AOLINbHO BKOYaTU Taki 06'eKTU i ABMLLLA Npupoau, sKi
MaloTb TICHUIN 3B'A30K 3 HaB4aJIbHOK NPOrpamMoto 3 i3NKM i MOXKYTb OyTU BUKOPUCTaHI B
HaB4anbHOMY npoLeci AN POPMyBaHHS B YHHIB OCHOBHUX (Di3UHHUX MOHSATb, PO3BUTKY
JIOFiYHOr0 MUC/IEHHS, Ni3HaBaJIbHUX iIHTEPEeCiB, YAOCKOHaNOBaHHA NPaKTUYHUX YMiHb | HABUYOK.
Yci nepepaxoBaHi Buan LU®E nignopsakoBaHi 3arafbHit MeTi HaBYaHHS | BUXOBaHHA - HaZinnTn
YYHIB 3HAHHAMMW, YMIHHAMU Ta HaBUYKaMn 3 i3MKN Ta CNOHYKaTU A0 CaMOCTINHOIro HaB4YaHHS.
MpoTe, KpiM L€l 3aranbHOi METU, KOXXEH BUA HaBYaslbHOro eKCnepuMeHTy Mae€ 6ifblu By3bKe
LiSIbOBE NMpU3Ha4yeHHs, CBOi 0COBANBOCTI B METOAMLI N TEXHILi 3 NiAFrOTOBKM Ta NPOBEeAEHHSA
ekcnepuMeHTy. 3.2. Cy4yacHi TeHAeHUii pO3BMTKY HaBYaJIbHOr0 eKCNepuMeHTy 3 pi3nkun
KoMnneKcHWiA NCnxonoro-neaaroriyHnin Ta iCTOPUKO-reHe3nCcHNn aHanis npobaeM CTaHOBNEHHS
i PO3BUTKY HaB4aJIbHOr0 (hi3NYHOro eKcnepuMeHTY Ans 3abe3nevyeHHa eheKTNBHOINro BUBYEHHSA
LWKIiNbHOro Kypcy (i3vkun B ymMoBax AndepeHLinoBaHOro HaB4aHHS 3a NPodifibHUMMN
nporpamMamm 4a€ MOXXJIMBOCTiI OKPEC/IMTU OCHOBHI TeHAEHLUIT po3BUTKY cuctemn LLIDE, no
OCHOBHUX 3 AKUX BifJHOCATBLCA HacTynHi: 1.MocTillHe 3anpoBaiXeHHS Ta CKOPO4YEHHS CTPOKIB
BWKOPUCTaHHA y HaB4a/lbHOMY eKCMepUMeHTi HOBMX HaYKOBUX [OCArHEHb. 3a YMOB, KOJIM TeMnn
pPo3BUTKY 6a30BUX i NPUKIAAHMX HAaYKOBUX JOCHIAXKEHb 3pOCTalOTb MAE MicLLe NosiBa HAYKOBUX
inen Ta NpakTUYHOI X peanisauii y pi3HUX rany3sx AiaNbHOCTI NIOANHN, BKAOYAOYN | CUCTEMY
OCBIiTU (y TOMY 4Yuchi i HaBYaHHI i3uku). MprUPoaHO, Lo WKINbHUIA KypC (i3NKN 3aBXAMN BiACTaE
Big HayKu hi3nKn, ane BUKOHaHUI KOMMIEKCHUI aHani3 cnctemn LLIDE nepekoHye, Wwo y npoLeci
PO3BUTKY Take BiACTaBaHHSA Ma€ TEHAEHLLI0 4O CKOPOYeHHS. Mpo Le CBifYNTb 3anpoBaf)KeHHS Y
LLI®E npunaais i3 eNeKTPOHHUMW NPUCTPOAMMU, @ 3roL0OM - Ha HaMiBNPOBiIAHWNKOBIN OCHOBI;
3anpoBaf>KeHHS na3epis, roforpadii, piAkKnx KpUcTanis, KOMMN'tOTEPHOT TEXHIKN 1 EOM.
2.3611>XKeHHS eKCneprMeHTalbHOro MeToAY HaB4YaHHS i3 CyHYacHMMU HayKOBUMU MeTof4aMu
[OCNigXKeHHs. Y npoueci HaB4YanbHOro eKCNepuMeHTYBaHHS BYMTESb Y41 yYeHb HabyBaEe Taknx
YMiHb, siKi 3abe3neyyoTb NpaBuiibHY, ONTUManbHY MOCIAOBHICTb BUKOHaHHS gocnigis. Lie
3abe3nevyeTbCs, KON y AOCAIAHUKA € AOCTaTHS iHPopMaLis Ak npo BubpaHuii meTon
eKCrnepuMeHTyBaHHS Tak i Npo BUKOpUCTaHe Ans Lboro obsafHaHHSA. 3p0o3yMino, WO y npoueci
HayKOBO-TEeXHIYHOro nporpecy obuasa akTopu NOCTiIHO po3BMBaloTbCA. CyHacHMI piBeHb
HayKOBUX JOCAIA>KEeHb [L03BOJIE CTBOPUTU Take HaBYasibHe o61agHaHHA, sike 36epira€ OCHOBHI
pUCY HAayKOBUX YCTAHOBOK i 3HAaOMUTb Y4HIB i3 6ifbLUICTIO 3arasibHOHAayKOBUX METOLIB
[OCNIAXKEHHS NMPUPOAHNX ABML. Lle cTocyeTbCs, Hanpuknag, rpaciyHoro, ctpobockomniyHoro,
ronorpagivyHoro, CNekTPasbHOro Ta iHWMX MeTOoAIB AoCAiAXeHHA. 3.MNocuneHHs poni
HaBYa/IbHOr0 eKCNEePUMEHTY B PO3BUTKY KiNIbKICHUX CTOPIH i3nyYHUX sBULL,. Mcuxonoro-
neparoriyHUN aHani3 Npouecy HaBYaHHA MEPEKOHYE, Lo A5 BCebi4HOI OLiHKM 06’eKTy
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BUBYEHHSA, AOCNIAHNK CriepLly OAEep>XXY€E i BCTAHOBJIIOE AKICHI 3aKOHOMIPHOCTI, a 3rogom
HaKOMWYYE KiNbKiCHi pe3ynbTaTu Npo AOCAiAXKYBaHi ABMLLA | Npouecu, a Ha 3aBepLlajbHOMY
eTani BUABNSAE Mi>K HUMMN CMiBBIAHOLIEHHS | IXHIO EAHICTb. ICTOPNKO-reHe3nCHWIA aHanis po3BUTKY
cuctemm LUDE nigTBepAXye BUCHOBKYK €.B. Kopliaka i b.FO. Mupropoacbekoro [4], wo y
HaB4aNbHOMY eKCMepUMEeHTI 3 hi3NKIN CnocTepiraeTbCA TEHAEHLIS [0 3pOCTaHHSA poi
eKCMepUMEHTY B PO3KPUTTI KiNIbKICHUX CTOPIH MPUPOAHUX ABULL, AKi CKNnagalTb NnpeaMeT
BUBYeHHA Y LUK®. 4. PafioeneKTpoHi3aLuif WKiIbHOro gi3v4HOro eKcnepnumMeHTy.
PanioenekTpoHHI Npuaaan A03BONAIOTL rANbLLE PO3KPUTY 3aKOHOMIPHOCTI Pi3UYHNX ABULL,
[OoMnoMaratoTb 3pO3yMiTV METOAMN CYHacHOro HayKoBOro AOCHIAXEHHS, @ TaKoX PO3BMBalOTb
LiKaBiCTb, LONUTAMBICTb | KOHCTPYKTOPCHKI 3A4i6HOCTI y4HiB, TO6TO Npautotoym 3
panioeneKTPOHHMMU NpuiafamMn y4Hi BuBYatoTb ByaoBy i poboTy, HabyBaloTb HaBUYOK
BUKOPUCTAHHSA iX Y CBOIM NpaKTuui. BUKopncTaHHA pagioeneKTPOHHMX Npuiagis i NPUCTPOIB Y
cuctemi LUDE nonerwye i pauioHanisye npauio BYNTeNs, iHTEHCUDIKYE | cnpuse onTuMisauii
npouecy HaB4YaHHS, WO AOLINbHO PO3rnaaaTh Sk BaXkKIMBY TeHAeHLUito po3BuTKy LLUPE Ha
CyYaCHOMY eTani 1 CNPUSE BUOKPEMJIEHHIO HACTYMHUX TEHAEHLIN. 3pOCTaHHS poni Moaenen i
MOAENOBaHHA Y HaB4aIbHOMY Npoueci 3 di3nKK Ta B LWKINIbHOMY (hi3U4HOMY eKCNEepPUMEHTI.
MeTon MonentoBaHHS HabyB 0co6MBOro 3HaYeHHs y LLIK® came y Hal Yac, KoM AesiKi BaXkK/IMBi
HayKOBi pe3ysibTaTu CTann NpeaMeToM BUBYEHHA y LLIK® (Hanpuknagd, 3 KBaHTOBOI hi3nkuy,
eJIeKTPOHIKM), ane He MOXXYTb ByTu NokasaHi y HaTypaJlbHOMY iX BUr A4, TOMY intocTpauis
Mofenen o6'eKTy BUBYEHHS Y OKPEMUX MOro BNAaCTUBOCTEN 3 BUKOPUCTaAHHAM pi3HUX 3acobis,
BKJI0Yato4M i EOM, € nepCcnekTMBHMM i Ba)K/IMBUM HanNpsMKOM yAOCKOHaneHHs LLIDE.
6.YcknagHeHHs HaB4asibHOro obnagHaHHA. Po3BnToK LUDE CBigUYNTD, WO KOXHWIA HAaCTYMHUIA
eTan Moro TiCHO NOB'A3aHUI 3 PO3BUTKOM (Di3VKM Ta ii HAYKOBMM eKCnepuMeHTOM. BignosigaHo
WKIiNbHUA HaBYaslbHWUI eKCNepUMeHT 3 i3nkn NodibHo TOMy, AK PO3BMBAETLCA HAayKOBUI
hi3NYHUIN eKCnepMeHT aHaloriyHO PO3BMBAETLCSA i YCKNaAHAETbLCA. ManbyTHiN nporpec
cuctemm LLIDE Takoxx nos'sA3aHa 3 yCkJaAHEHHAM HaB4asibHOro obnagHaHHA Ta
3anpoBaf>KyBaHMX Y HaBYaHHI MeToAiB AOCiAXKEHHS. 7.KoMmn'ioTepmn3auia WKiNbHOro ¢isan4Horo
ekcnepuMeHTy. LLinpoke BnkopucTaHHA EOM Ta KoMM'toOTEPHOT TEXHIKWN Y Pi3HMX cdhepax
OiSNIbHOCTI NIOAMHW 3yMOBJIIOIOTH iX 3anpoBaf XeHHS y HaBYaHHI, Ae cnif po3B's3aTu ABi
npobnemun: TexHiyHy i neparorivyHy. Komn'toTepusauis cuctemu LLPE Ak cyvyacHa TeHAeHUis
noTpebye BUKOPUCTaHHA Pi3HUX ANAAKTUYHUX PYHKLIA (OKPEMUMUN KOXKHOI Y1 BiAMOBIAHO
MOEAHAHNX) KOMM'IOTEPHOI TeXHIKMN, LLLO CIPsIMOBaHE Ha BUPILLEHHS Pi3HUX HaB4asibHUX 3aBAaHb
[24]. 3.3. MeToauka po3pobkun Ta BNPOBaL)KEHHS €/IeKTUBHOIO KypCy 3 ONTUKWN Y NPodinbHin
WKONi Benvke 3Ha4YeHHA Ta pi3HOBEKTOPHE CrpsiMyBaHHA Y NPOdisibHIN OCBITi MalOTb Kypcu 3a
BUOOPOM (ENEKTUBHI KypCK), MPU3HAYEHHA AKMX NOrANBUTN Ta Po3WNPUTIN 3HAHHA, YMIHHA Ta
HaBWYKW YYHIB, OTPMMaHMX Nif Yac BUBYEHHA NPOodiibHUX KypciB. CTOCOBHO (i3nKK, Taki Kypcu
MalTb Ha METi PO3LUMPIOBATY He TisIbKU 3HAaHHSA NPOo i3nyHi ABULLIA, NPOLLEeCH, 3aKOHOMIPHOCTI
nepebiry Toro 4um iHWOro siBULLA TOLLO, ase i PO3BMBATU BXXe CHOPMOBaHI HABUYKUN N YMiHHSA
BUKOPUCTOBYBATW Lii 3HAaHHA Mif YacC po3B’A3aHHA NPaKTUYHUX 3aHATb 1 NPOBEAEHHS BCiX BUAIB
LLI®E. Sk 6yno 3a3HavyeHo y n.3.2, NpoBiAHO TeHAEHLIE B po3BUTKY LLIDE € BUKOpUCTaHHSA
CyYaCHUX HayKOBUX i TEXHIYHMX 3aco6iB y HaB4YasIbHOMY MpoLieci cepefHboi i BULWOI WKonn. Taki
npunaaun, sk ocumnorpadu, sigeomarHitodoHn, EOM, reTepoAnHHi cnekTpoaHanizaTopw,
CTaHAapTHI Npuiaan HU3bKMUX, BUCOKMX | HAABUCOKMX YaCTOT, Jla3epu Ta iH., CTaau HeBig'eMHO0
YacTMHOW0 obNafiHaHHS Pi3NYHNX KabiHeTIB BULLUX HaBYa/IbHUX 3aKNafiB i cepelHix Wkin. Tak
AN HOE 3 xBMAbOBOi Ta reoMeTpMYHOI ONTUKU MPUTaMaHHE BUKOPUCTAHHS AOCATHEHb Jla3epHoi
TeXHiKW1. 3aCTOCyBaHHA ra3oBux sa3epis y LLIDE 3ymMoBneHe TakKnMn BaXkIMBMMU BAAaCTUBOCTAMMU
A0ro BUMPOMIHEHHS, Ik BUCOKA MOHOXPOMaTUYHICTb | KOrePeHTHICTb, LU0 A03BOJISE 3 BEJINKOIO
e(eKTMBHICTIO MOCTAaBUTW AK BiAOMI [OCNIAN, TaK i 34INCHATY pAL HOBUKX, LLLO HE MOXYTb ByTn
peanizoBaHi Npu BUKOPUCTaHHI TEMJIOBMX-A)Kepen CBiT/a. 3 MeTOol NiABULLEHHS PiBHA
C(hOPMOBAHOCTI eKCNepuMeHTalbHUX YMiHb Ta HaBUYOK Y4YHIB 3 METOAUKWN MiArOTOBKU Ta
nposefeHHs BCiX BMAiB LUPE 3 onTukn, Hammn Byno po3pobneHo eneKTUBHUI KypC 3 ONTUKN NS
yyHiB 11 Knacy y BUrnsai TeMaTUYHOrO NaaHyBaHHSA (amB. Tabn. 3.1) Ta pobipku
LEMOHCTpaLinHMX Ta ppoHTanbHUX pobiT (aus. noa. A, noa. B). MeToto po3pobku i
3anpoBaf>XeHHS Y HaBYasIbHO-BMXOBHOMY mpoLleci cepefHix 3H3 enekTnBHUX KypcCiB €
Opi€EHTaLif | CNpAMYBaHHSA y4YHIB 3 ypaxXyBaHHAM iHAWBIAyani3auii HaBYaHHS i MOro couianisauii;
Ha NiaroToBKy
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1o BRBIRSRAneHoro i BignosiaansHoro BUGopyY cepu ManbyTHLOI NPOMECiiHOT AiANLHOCTI.
[0/I0BHOKO METOI 3anporNoHOBaAHOI0 HaMN €NeKTUBHOIO KypCY 3 ONTUKN € (DOPMYBaAHHS B Y4HIB
i3NYHUX 3HaHb 3 ONTMKWN, HAYKOBOrO CBITOrNAAY i BiANOBIAHOrO CTUO MUC/IEHHS, PO3BUTKY B
YYHIB eKCNepuMeHTalbHUX YMiHb i AOCNIOHNLBbKUX HAaBUKIB 3 ONTUKK, TBOPYMUX 34iOHOCTEN i
CXWNBHOCTI [0 KpeaTMBHOro MuciaeHHs [19]. 3.3.1. KopoTka aHOTaLis €/IeKTUBHOIMO HaB4YaJIbHOr o
Kypcy Lini BBeAeHHS eNIeKTUBHOIro Kypcy nif Yac BUBYEHHSA onTUKN: OCBITHI LiNi: (hOpMyBaHHS i
PO3BUTOK B YYHIB HAYKOBUX 3HAHb Ta BMiHb, HEOOXiAHUX | [OCTATHIX ANA PO3YMIHHA ABULL i
npouecis, Wo BiAbyBaloTbCA Yy NPMPOLAI, TEXHILi, NOBYyTi Ta AN NPOAOBXEHHSA OCBITW; 3HaHHA
OCHOB (Di3UYHUX TEOPil 3 ONTUKN (HAYKOBUX (PaKTiB, MOHATb, TEOPETUYHUX MOLENEN, 3aKOHIB) Ta
BMiHHS 3aCTOCOBYBaTM Lii 3HaHHA A1 PO3B’'A3yBaHHA 3aBAaHb Yy CTaHAAPTHUX Ta
HecTaHAapTHUX CUTyauisx; hopMyBaTV B y4HIB YMIHHA cMCTeMaTu3yBaTu pe3ynbTaTu
crocTepexxeHb Nifl Yac BUBYEHHS ONTUKK, POBUTK y3araibHEHHA i ouiHIOBaTK iX BiporigHicTb Ta
MeXi 3aCTOoCyBaHHA, NAaHyBaTW A MPOBOAUTU €KCNEePUMEHTU; (hOPMyBaHHA Y CBIAOMOCTI Y4HIB
NPUPOAHNYO-HayKOBOI KapTUHM CBITY. BUXOBHI Lini: hopMyBaHHSA HayKoBOro CBiTornsay n
LiaNeKTUYHOr0 MUCJIEHHS; 036POEHHSA YYHIB paLioHaslbHUM METOL0/IOrYHUM NiAX040M A0
ni3HaBasIbHOI N MPaKTUYHOI AiANbHOCTI; BAXOBAHHS €KOJOTYHOr0 MUC/IEHHSA | MOBEAIHKM,
HauioHaNbHOI CBIAOMOCTI Ta NaTPioTU3My, iIHTepHaLuioHani3My, NpauentobHocTi Ta
HanonernnBocTi. 3.PO3BUBaJIbHI Lifli: PO3BUTOK JIOTIYHOrO0 MUCAEHHS, YMIHHA KOPUCTYBaTUCA
MeToLaMu iHAYKLUIT 1 fenykuii, aHanizy n cuHTesy, pobuTn BUCHOBKU Ta y3araJisHEHHS;
PO3BUBATU YMIHHS €KCNEepPVMEHTYBaTU Ta TBOPYO MUCAUTKW. [Jo 3aBAaHb 3anpornoHOBaHOro
€NEeKTMBHOIo KypCy 3 ONTUKK BiAHOCATLCA: ®OPMYBaHHA B YYHIB CUCTEMM (Di3UNYHOrO 3HAHHS Ha
OCHOBI CyYacHUX i3N4YHUX Teopin (HayKoBMX (haKTiB, MOHATb, TEOPETUYHNX MOAESIEN, 3aKOHIB,
MPVHUUNIB) | PO3BUTOK YMiHb i HABMYOK 3aCTOCOBYBaTK HabyTi 3HaHHS B Ni3HaBasbHI NpakTuLi;
OBOJIOAIHHA YYHAMU METOA0OTIE MPUPOAHNYO-HAaYKOBOIO Mi3HAHHSA | HAYKOBUM CTUIEM
MUC/IEHHS, YCBIAOM/IEHHA CYTHOCTI (Pi3NYHOT KapTWHM CBITY Ta 3aCTOCYBaHHSA iX A5 MOACHEHHSA
Pi3HMX i3NYHNX ABULL | NpoLieciB; PO3BMTOK B YYHIB y3arajbHEHOro eKCrnepuMeHTanbHOro
BMiHHS BECTU MPUPOAHNYO-HAYKOBI AOCNIAXKEHHSA MeToAaMUN Pi3NYHOro NisHaHHA (N1aHyBaHHSA
eKCrnepuMeHTy 3 onTuKK, BUBip MeTony AoChif)XeHHs, 06pobka Ta iHTepnpeTaLlis oaep xaHuX
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pe3ynbTaTiB); POPMyBaHHSA HayYKOBOIO CBITOMIAAY Y4HIB, PO3KPUTTA pPosii Pi3N4HOro 3HaHHA B
KUTTI NOAWHK | CycnifibHOro po3BUTKY; CNPUAHHA Yy CaMOBM3HaYeHHI y4HiB y BUbopi noganbLuoi
npodecinHoi fianbHOCTi; CTBOPEHHS NO3MTUBHOI MOTMBALI HaBYaHHA 3 06paHUM npodinem;
O3HaoMJ/IEHHS Y4HIB 3 OCHOBHUMM BUAAMUN LisnbHOCTI obpaHoro npodinto; AKTuBI3auis
ni3HaBasbHOI AiANbHOCTI WKONAPIB Ta NiABULLEHHS iIHPOPMaLiNHOT Ta KOMYHIKaTUBHOI
KOMMEeTeHTHOCTI y4HiB. [19]. Tabnuus 3.1. OpieHTOBaHWUI NiaH 3aHSATb €1eKTUBHOIO Kypcy 3
onTukn (15 ron.) 3aHATTA Tema 3aHATTA KinbKicTb roanH MpumiTkn 1. BcTynHe 3aHATTSA.
O3HaNoOMJIEHHS 3 KOMMJIEKTOM AN BUBYEHHSA ONTUKN: ByAoBa, NPUHLMN poboTK Ta NPpU3HaYeHHSA
KOMMnekTy. 1 2. PopMyBaHHA MOHATTA CBITJIOBOr0 NPOMeH0. MPSAMONiHIAHICTb NOLNPEHHS
cBiTna. 1 3. 3akoHu BigbuBaHHA Ta 3an0MeHHA cBiTNa. MoBHe BinbuBaHHSA cBiTNa. 2 4.
Br3HayeHHs ronoBHOT (hOKYCHOI BiAcTaHi 36upanbHOi Ta po3citoBasbHOI NiH3. BnacTneocTi
TOHKMX NiH3 Ta ix cucTem. 1 5. AHani3 gocniny Abbe Ta 0cobamMBOCTI 1Oro AEMOHCTPYBaHHS. 1 6.
Bu3Ha4YeHHSs MokKasHMKa 3aJIOMJIEHHS CKJ1a 3a [0MOMOroto noaBinHoOI WinvHm KOHra. 1 7.
Bu3HayeHHs padiyca Manmx 4acTUHOK. 1 8. BU3Ha4eHHA KOHLeHTpaLii po34nHy Lykpy. 1 9.
[uncnepcis cBiTna Ta NOro NPOXoAXXeHHA Yepe3 TpurpaHHy npusmy. 1 10. BusHavyeHHA nepiogy
aondpakuinHoi rpaTtkn. 1 11. BuaHa4yeHHSA AOBXWHM XBUAi CBiTNa B gocniai OHra 1 12.
BM3Ha4YeHHSA WNPUHN BY3bKOi WianHm. 1 13.
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Bu3HayeHHs OOBXMHU XBWUAi Sla3epHOro BUNPOMIiHIOBaHHSA 3a A0MNOMOro AndpakLUinHoi
rpaTku.

1 14. Y3aranbHioto4e 3aHATTS. MpakTUYHe 3aCTOCYyBaHHS KOMMJIEKTIB Ha OCHOBI CcBiTnoAiodis. 1
BpaxoBylo4n TeMaTuKy Kypcy, 3 60Ky opraHisauii HaB4anbHOI AiANIbHOCTI MPaKTUYHI 3aBAaHHA
HOCSATb PENPOAYKTUBHUIA XapakKTep, i BUMaraloTb TBOPYOro niaxony A0 PO3B’A3yBaHHSA:
Bi4MOBIAHOIO OMNpaLBaHHA HaBYa/lbHOrO MaTepiaJly He Ti/IbKN 3 BUKOHYBaHOI TemMu, a 1 3
nonepegHix Ta iHOAI HACTYNHMX TeM. 3a aHaNli30M OCHOBHUX TEHAEHUIN PO3BUTKY CUCTEMM
LLI®E, wo xapakTepHi A4Ns cy4acHoro etany po3bynosu isnyHOT 0CcBiTW, BapTi yBaru cnewiasibHo
CTBOPEHiI KOMMNEKTH, sKi gobpe y3roaxyoTbcs 3 obnagHaHHA kabiHeTy i3nkn cepepHbOi
3araibHOOCBITHbBOI LUKOIN Ta MOXYTb OyTN BUKOPUCTaHI AN MOCTAHOBKM SIK AE€MOHCTPaLiHUX
[OCNiAiB BYNTENEM, TaK | BUKOHAHHS YYHAMM Pi3HOPIBHEBUX AOCAIOXKEHb 3 ONTUKWU Y BUTNAL4I
Di3NYHOro NPaKTUKYMy, CAMOCTIMHUX HaBYaJIbHNX €KCNePUMEHTIB, AOCNIAIB B AOMALLHIX yMOBaX
abo onsA NocTaHOBM i PO3B’A3yBaHHS 3MICTOBHUX eKCNepuMeHTanbHUX 3afad. 3.3.2. [HTerpadis
e/leMeHTIB HaBYaJIbHOI AiSNIbHOCTI MPY BUBYEHHI ONTUYHMX SIBULL, Ta ONTUYHUX Npuiagis
BinnoBigHO 3acnyroBye Ha yBary HaB4YajbHUIA Qi3NYHUIN eKCNepUMEHT i BiANOBIAHNA KOMMIEKT
obnagHaHHA ANS BMBYEHHA onTuku (KBO), Wo Nnpu3Ha4yeHUn ona CUCTEMaTUYHOrO BUBYEHHS
OCHOBHWX MUTaHb 3 ONTUKM B 3arasibHOOCBITHIX LWIKOAaX, NliLesx, riMHasiax, Koan HaB4aJbHUN
npouec 6yay€eTbCA Ha aKTUBHIN CaMOCTIiMHIA HaB4albHO-MOLLYKOBIM AiiNIbHOCTI YYHIB 3a
npodinbHMMN NporpamamMu. 3asHavyeHnin KomMnaekT 6y po3pobneHnii Ha kKadenpi
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hi3UNPFAMMeTOANKY 1T BUKNaaaHHs KipoBOrpaAacbKoro [ep KaBHOro neaaroriyHoro
yHiBEpcuTeTYy iMeHi Bonoaummpa BuHHMYeHKa.

Lei koMnnekT obnafHaHHSA NMPOMNOHYETLCA BUKOPUCTOBYBATU YYUTENAM Ta YHHAM NPU BUBYEHHI
3aMnpornoHOBaHOr0 HaMW eJ1eKTUBHOIO KypCy 3 ONTUKMW. 3a3Ha4yMMo, L0 OCHOBHOI NepeBarow
LbOro yCTaTKyBaHHA € 3MOra BUKOPUCTAHHA AEKiIbKOX BUMPOMIiHIOBAYiB CBiTNa, OAHUM 3 SIKUX €
cBiTNO gioan (amB. pofd. B). BukopncTaHHA CBiTNOAIOAIB A8 HAaBYasIbHUX Linel 06yMoBAEHO
HW3KOI0 NapaMeTpiB Ta cneundivHNX XapakTEPUCTUK, AKi € 0COBNNBO Ba)kKIMBMMU i 3HaAYYyLLUMKN
came A5 NpoLecy HaBYaHHA ONTUKW, @ BiATaK 3a yMOB 3aCTOCYyBaHHS iX Y HaB4YaslbHO-
BMXOBHOMY MpOLECi, L0 Ja€ NiACTaBy BBaXkaTu Ui A)xepena CBiT/a epeKTVBHUMY Y BUPILLEHHSA
Pi3HNX OMOAKTUYHUX LiNen aK B OCHOBHIM LWKOJI, TaK i B CTapLiil LUKOJi, @ TaKoX 3 MeTOol
BAOCKOHAJIEHHS CMCTEMW HaBYaJIbHOroO (hi3NYHOro ekcrepuMeHTY Ta 3acobiB ix peanisauii:
HaniBnpoBigHWKOBI CBITN0AI0AN BUNPOMIHIOIOTbL 4OCTaTHLO ACKPaBUA NMY4YOK CBiT/a ANa
MO>XJINBOCTEN BUKOHAHHA Pi3HUX HaBYaNbHUX OOCAIAIB; NPU LLbOMY ACKPaBiCTb CBiYEHHSA
cBiTNnoLiofa AOCTaTHSA AK OJ1S BUKOHAHHS CaMOCTIMHUX AOCANIAIB i CnocTepeXeHb YYHAMM Nif Yac
hpOoHTaNbHNX NabopaTopHMX PobiT i Pi3NYHOro NPaKTUKYMy, TaK i 419 BUKOHAHHS
OEeMOHCTpauin BYnTeneM. Y Xoai BAKOHaHHA Pi3HMX BUAIB HaBYaJIbHOrO eKCNepuMeHTy
ceiTnonioan 3abesnevyoTb AKiCHE CNocTepexXeHHs cneundiyHnx ocobnmeocTen pesynbTaTis
[OCNifiB i AalOTb MOXKJ/IMBICTb KiNbKICHOI OLIHKW/ iIHTEHCMBHOCTi BUNPOMIHIOBaHHS CBiT/Na 3a
A0MOMOrOI0 Pi3HUX NPUIAMaYdiB Ta PEECTPYOYMX NPUCTPOIB. MpaLioloyn Ha HaniBNPOBIAHNKOBIN
OCHOBI, CBIT/IOAIOAN XUBAATLCA Bif €NEKTPUYHUX AXKepes NOCTIMHOro cTpyMy Hanpyrotw 1...4 B,
L0 A€ MOXK/IMBICTb PEKOMEHAYBAaTM iX BiAMOBIAHO AJ19 BUKOHAHHS YYHAMM CaMOCTIMHUX
eKCrnepuMeHTaslbHUX AOCAiAXEHb (PPOHTaNIbHUX AOCANIAIB i CNoCTepexeHb, (hi3NYHOro
npakTUKyMy, [OCNIAIB y AOMaLLHIX YMOBax), Wo 6e3 CyMHiBiB Cnpuse akTuMBi3aLii Ni3HaBanbHO-
MOLUYKOBOI Aifi/IbHOCTI KOXKHOIO LUKONApa i BiANOBIAA€E CyHacHin napaAnrmi oceiTu y 3B'3Ky 3
NiABULLEHHAM pOJli YYHA Y HaBYaHHI B3arasi Ta CNpuUs€E NiABULLEHHIO PO | 3HAYyLLOCTI
CaMOCTIMHOI Ni3HaBaJIbHO-MOLYKOBOi AiA/IbHOCTI Yy HaB4a/lbHO-BUXOBHOMY MpPOLLECi 3 ONTUKN.
CBiT/I04i0AM XapaKTepn3yTbCsa AOCUTb BEJIMKM TEPMIHOM eKCrJlyaTyBaHHS, MaloTb Mani
rabapuTi i MOXXYTb NIEerKo TPAHCMOPTYBATUCS, @ TakoxX 36epiratnca y disnyHomy kabiHeTi Ta B
nabopaTopiax. 3a YMOB BUKOHaHHSA eKCMepMMeHTalbHUX AOCAIAXKEHb AS19 HaBYalbHUX Linen
cBiTNoLioan paoTb 6M3bKe A0 MOHOXPOMaTUYHOMO BUMPOMiHIOBaHHS. BpaxoByloym By3bKy
CMYrY , Y SIKill BUMIPOMIHIOETBCS CBIT/I0OBa €Hepris, 3 4OCTaTHbO AOCTOBIPHUMU pe3ysibTaTaMu
MO>XXHa 04ep>XyBaTW KiJIbKiCHI CMiBBiAHOLIEHHS, 3aJIeXKHOCTI, 3Ha4YeHHS Pi3NYHNX BEJINYMH, a
TaKoXX BM3Ha4aTu cepito i3nvHNX NapamMeTpiB Ta KOHCTaHT. Takox
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INRHIETAHoBKM LEMOHCTpPaLIin 3 reoMeTPUYHOT ONTUKN BUKOPUCTOBYHOTLCSA Habopu 3
reoMeTpU4HOI ONTUKN. BOHM BUrOTOBNIAIOTLCA y TPbOX BapiaHTax: AJi1 NOCTaHOBKMW
OEeMOHCTpaUinH1UX gocniais, AN GPOHTANIbHOMO EKCNEPUMEHTY Ta A1 BUKOHAHHS
nabopaTopHux pobiT. ¥ Habip Ansa 3aincHeHHA AeMOHCTpaLili BXOAUTb ABa OCBiT/OBaYa, Lo
KPiNAsSTbCA Ha MeTaneBin JOoLWLi, Ha MarHiTHOMY TpuMadi, puc. 3.1. Y Habip ons
[EeMOHCTpaLinHOro BapiaHTy AOCAIfiB 3 FEOMETPUYHOT ONTUKM BXOAATb: Habip NiH3 Ta Npusm,
Habip WinvH, 3eneHnin, CMHI Ta Y4epBOHWUI CBITNOMINLTPK, NiHiiKa 3 MarHiTaMu, NiBKyna Ta
nocyAavHa Ans piavHW, a TakoX MoAesb oKa, puc.3.2. Habip WinvH noMilaeTbecs y nasu
6inbLIoro 3a po3mipamm ocBiTatoBaYva. CBIT/I0OBMIA MOTIK TaMMNX OCBIT/IlOBaYa PO3MiLLeHNI Y
HV>KHI Big MeTaneBol AOLWKM YaCTWHi, TOMY NAacTUHY 3 HEoBXiAHO KiNbKICTIO LWinnH
PO3MiLLYEMO BiAMOBIAHUM YUHOM. MOCYANHY AN PIANHU, SKY MOXXHa KPIiNnUTWU 3 4ONOMOroto
MarHiTHUX TpMMayiB (TEMHOIr0 KOJIbOPY KPYru) Ha MeTaseBin AowLi i [ocniaXyBaTun
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3a/I0MJIEHHS CBiT/1a NPU NPOXOLXXEHHI 3 MOBITPSA y pignHy | HaBnaku. [lo Habopy BXoANTb
niBKYAs 415 BOCNIAXKEHHA YTBOPEHHSA TiHi Ta HaniBTiHi. Y HaBYabHO-BMXOBHOMY MpPOLLECi
cepefiHbOi LWKON BUKOPUCTOBYETHLCA HOBUI Habip 3 reoMeTpuYHOi ONTUKK AN (hPOHTaIbHOrO
eKcnepumeHTy. [1o Noro cknagy BXoguTb obnagHaHHA cxoxe 3 obnagHaHHAM pns
LEMOHCTPaLinHOro BapiaHTy 3

neskoto crneuundikoto, puc. 3.2. Puc. 3.1. Habip reomeTpuyHoi onTukn Puc. 3.2. EnemeHTmn
OeMOHCTpauinHoro Habopy Ha Aowiui
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MpRARIALoro Habopy NPUCTOCOBAHI A/ PO3MILLEHHS Ha FOPU3OHTAsbHIN MAOLLMHI,
[03BONAOTb MOCTAHOBKY 6ifbLUOI KiJIbKOCTi AOCAIAIB Y NOPIBHSAHHI 3 AE€MOHCTPALIHAM
BapiaHTOM, Ta [aloTh MOXXJMNBICTb A1 BUKOHAHHSA BEANKOI KilbKOCTi TBOPYUX, AOCAIAHNLBKNX
cnoctepexeHb. B Habip ona ppoHTanbHMX nabopaTopHUX pobiT BXOAATL NPUCTPOI ANS
LEMOHCTpaLin 3 reoMeTPUYHOT ONTUKN: KPYTIMA eKpaH, 4 NiH3K, ABi NpM3MK, TpU A3epKania Ha
nJlacTMacoBii 0CHOBI, Habip CBITNIOINbLTPIB, MNACTUHKU 3 OAHIEID, ABOMA, TPbOMa Ta N'ATbMa
LWifIMHaMW, Henpo3opa NaacTUHKa, NAacTUHa 3 NPO30PUM BUPI30OM, LINNIHAPUYHA NOCYANHA
noAineHa Ha ABi PiBHI YaCTUHKMK, 3’€QHYBaNbHI NPOBIAHWKW, NPUCTPINA ONa KpinaeHHs 60KOBUX
A3epkan ocBiT/OBaYa,

puc. 3.1. B Habip npunagis He BXOOAUTb O)KEpeno CTpyMy, TOMY HeOOXiflHO BUKOPUCTOBYBaTM
HasBHI o)xepena, SKi faTb Hanpyry 10-12 B, puc. 3.3. OcBiT/Nt0Bay BigpPi3HAETLCA Bif
OEMOHCTPaLiNHOro BapiaHTy BiACYTHICTIO MarHiTHOrO NPUCTPOIO Ta HasABHICTb NMPUCTPOIO ANA
KPiNJIeHHS Yy CTaHWHi yHiBepcasibHOro ¢isuyHoro wtaTuey. [lo Habopy BXOANTb Mannii Kpyrani
eKpaH NPUCTOCOBaHWI AJ1A FTOPU30HTANIbHOro POo3MillleHHs, Habip WinuH aHanoriYHnn Habopy
ONA [EeMOHCTpaLiNnHOro BapiaHTy, A3epKana, NiH3u, NPM3MK, MEHLLOro POo3Mipy, 3’€AHYBabHI
NPOBIAHUKW, LUAIHAPUYHOT (POPMYK N1AaCTMacoBaNocyAnHa 3 NeperopoaKoto, NpucTpoi
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INRKPRTABHHA 60KOBUX A3epKasl Ha OCBITNOBaYi. OnNvcaHwii Habip MpUnaaiB O3BOSSE
30iNCHNTY OPOHTaNbHI AOCNIAN, MOCTaBUTU TBOPYi Ta AOCNIAHMLUbBKI 3aBAaHHA. HaBeaeHo oavH
3 MPUKNaAiB BUKOPUCTAHHSA AaHoro obnagHaHHA. focnin

n UnTtnposaHus: 0,03% id: 64
«KepyBaHHSA MPOMEHEM MJIOCKO-0MYKJI0t0 J1iH3010>,
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PUEESYRTPHY BUKOHAHHI [aHOIO (i3NYHOr0 EKCMEPUMEHTY BUKOPUCTOBYETLCS HACTYMHE
obnapgHaHHA: AXxepeno CTpyMy, 3'€4HYBaJIbHi MPOBiIAHWKN, OCBIT/IIOBaY, NAacTUHKa 3 TPbOMa
WwinnHamu, NNcT nanepy dopmaTy A3, niH3a, dhaomacTepw, NiHinka. Puc. 3.3. OkpeMi npucTpoi
obnagHaHHA Habopy Ass PpPoHTaNbHOro ekcrnepuMeHTy Puc. 3.4. focnig

n UnTtnposaHus: 0,03% id: 66
«KepyBaHHS MPOMEHEM MJIOCKO-0MyKJI0t0 JliH30t0»
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PoFt4¥RsB§emMo ocBiTNIOBaY Ha AnCTi nanepy dopmaTy A3, puc. 3.4, OAWH KiHeLb SIKOro
3arMHaEMO [J19 BUKOPUCTaHHS AK ekpaHy. Ha nancTi nanepy dbiomactepom NpoBOAMMO
rOpV30HTasIbHY Ta BepTUKanbHY NiHii. MpUeaHYEMO OXXepeno CTPYMy A0 3aTMUCKayiB namnu
OCBiT/0OBaYva. Y OCBIiT/IlOBaY BCTAHOBJILOEMO MJIACTUHKY 3 TPbOMa LLiIIMHAMWN TaKUM YMHOM, 06
YTBOPIOBaNOCh TPW CBIT/I0BI MpoMeHi. CnocTepiraEMo MOLUNPEHHSA TPbOX NapasiesbHNX
CBiTNOBMX NpoMeHiB. Ha nanepi, Ha NepeTuHi NiHI PO3MiLLYEMO MIOCKO-OMYKJY NiH3Y i
MOMI4Ya€EMO TOYKY NaAiHHA LeHTpanbHOro npomeHio 6yksoto M. CnocTepiraemMo hokycytody Aito
NiH3M Ha CBIiTNOBI NPoMeHi. TOYKY, fie CXOAATbLCA NPOMEHi No3HavYaeEMo bykBoto . Mepemiliaemo
NiH3Y B3[0BXX FOPU30HTAJIbHOI JIiHiT | cnocTepiraemMo 3a NoBefiHKOW (hOKyca, TOYKU, e
CXOAATLCA NapasienbHi CBiTNOBI NPOMeHi He MeHLule ABOX pa3iB 3MiHIOEMO KyT NafiHHA
CBITNIOBMX MPOMEHIB Ha MJIOCKY YAaCTUHY J1iH3M 3HU3Y Ta 3BEpPXY Bifl rOPU30HTAsIbHOT NiHii i
BiAMIiYaEMO TOYKM, Ae POKYCYIOTbCSA NPOMeEHi. KOXKHOro pa3y NiHiKoK BMMIiPIOEMO (POKYCHY
BiiCTa@Hb NiH31. PO6MO BMCHOBOK LLOAO0 pPO3TallyBaHHA DOKaNbHOI MIOLNHN NiH3W Ta A
NiH31 Ha npoMeHi. Habip 3 reoMeTpMYHOI Ta XBUIbOBOI ONTUKN AJ19 BUKOHAHHSA (hPOHTaNbHMUX
nabopaTopHMx pobiT, puc. 3.3., € 3pyYHNM B KOPUCTYBAHHI | KOMNaKTHUM Yy 36epiraHHi Ta
BUKOPUCTaHHI, AoAaTKN

A, B, C. lo Habopy BXOANTb KPYrAni AUCK 3 FPaflyCHOI PO3MITKOI, ABi MIOCKO-0NYKJi NiH3K,
UMAiHAPWYHa NiH3a, NI0CKO-YBIrHyTa NiH3a, TPUKYTHa Npu3ma, NJ0CKO napajienbHa niacTuHa,
nocyaunHa po3jisnieHa NneperopogKoio, NJiocke A3epkasio, MeTasliyHe onykJe Ta yBirHyTe
A3epkKaso, OCBIT/IIOBay 3 NiACcTaBKo (OCBIT/IOBaY MOXXHa BUKOPUCTOBYBaTKM 3 MigcTaBkoto abo
6e3 Hei), ABi NnpucTaBky Ana 6OKOBOro KpinjeHHs Ha OCBIT/IOBaYi, YOpPHi HEMPO30pi NAAaCTUHKWY,
AKUMWN MOXXHa 3aKpmBaTu BOKOBI YaCTUHM OCBIT/OBaYa, NJacTUHKa 3 OAHIEIO | TpbOMa
WiIMHaMW, NNacTUHKa 3 TPbOMa Ta N’'ATbMa LWiIMHaMK, NAaCTUHKa 3 MPO30PUM BIKHOM,
naacTuHka 3 306pakeHHsiM 6ykBu I, nnacTuHKKM 3 oTBopamm 0,1 MM, 0,2 MM, 0,4 MM. Y Kopriyci
ocBiT/OBaYva, puc. 3.3, 3aKpinfieHa niH3a ANA yTBOPEHHS NapanesibHOro nyyka ceitna (6e3 niHsn
CBIT/I0OBMI Ny4oK 6yae po36iXKHMM), KOMNaKTHa enekTpuYyHa Namnoyka, 6okoBa NpmucTaBka 3
A3epKasnoMm, YopHa nNnacTuHKa. OCBiTNOBaY XMBUTLCA HAABHUM Y i3UYHOMY KabiHeTi
nyxepenom cTpymy, Hanpuknag, NA-1, puc. 3.3.
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B HABIPEXOA9TE Npyiain Ta MPUCTOCYBaHHS 15 BUKOHAHHS N1abopaTopHUX pobiT 3 XBULOBOI
OMTUKN: NOABINHI WinMHWM KOHra Ha NAACTUHLUI O 3 BiACTAHHIO MiX WinnHamu 1,0 mMm; 0,5 mmMm;
0,25 MM Ta Ha nnacTuHui | 3 BigcTaHHo 0,2 MM; 0,1 MM; 0,05 MM; andpakUinHi rpaTku: 4 niHii
Ha 1 MM; 8 niHiN Ha 1 MM; 10 niHin Ha 1 MM, WinnHK wnpuHow 0,1 Mm; 0,2 MM; 0.4 MM; WiNnHa
wurpunHoto 0,6 MM Ta ekpaH winpuHoto 0,6 MM; MeTasieBa NaacTUHKa 3 oTBopoM 0,5 MM; Habip
CBITNOMINLTPIB (3€N1E€HUIN, CUHIN Ta YepBOHUN

). OnncaHnin Habip 403BOJISIE MOCTAaHOBKY AECATKIB TBOPYMX 3aBAaHb. Buxoasym 3 Takoro
nigxopy mMun pos3pobunun metoanyHe 3abesneyeHHs cemu nabopaTopHux pobiT 3 obnagHaHHSAM
KBO ouB. pogaTtok A, b. [1o HUX BiAHOCUTbCA NabopaTopHo-pocninHa poboTa

[ 7| Lntrposanus: 0,02% id: 69
«KnacnyHum pnocnig Abbe».

KnacnyHuin pocnin Abbe Sk CBifYMTb NpakTUKa BBEAEHHS CTBOPEHOr0 eNeKTUBHOIO Kypcy, A
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YYHIB AiNCHO LikaBUM BUSIBUBCS fochif Abbe, skunin 3anponoHoBaHO y NPoLEeci BUBYEHHSA ONTUKN
i AKUI [OLiNbHO AEMOHCTPYBATU A1 BUBYEHHS YHYHAMUK AndpakLii CBiTNa Npu ogep>kaHHi
ONTUYHOro 306pa)keHHs ons 6yab-9Koro npegMeTa. Y npoueci NiaroToBKM Ta BUKOHAHHS
pnocniny A6be xapakTepHUMM € Taki o6cTaBmMHU. O6nagHaHHA OXOMJIOE: KOMMAEKT

u UnTtnpoBaHus: 0,01% id: 70
,KBO":

niH3a Ne1 i Ne2, 6inpn3ama PpeHens, noAginHa winvHa KOHra, n3epkano, pi3Hi 06'ekTnBM ona
cnocTepeXXeHHa andpakuii, ekpaH, CiTKa, WTaTuB yHiBepcanbHU (2 WT.), AndpakuiiHi rpatm 5
NiH/MM (2 WwT.). KOpoTKi TeopeTun4Hi BiAOMOCTi. BUCOKa MOHOXPOMATUYHICTb i KOFrepeHTHICTb
Nla3epHOro BUMPOMIiHIOBaHHA [03BOJIAIOTb [OCUTL Nerko 1 epeKTUBHO 34iCHIOBaTH
AEeMOHCTpaLii OCHOBHUX AoCANiAiB Nno iHTepdepeHLii i Andpakuii ceiTna. Cnig 3anponoHyBaTu
Knacn4Hunm pocnig A66e, Lo nepekoHINBO AOBOAUNTbL 3HAYEHHS AN PaAKLIAHNX MaKCMMYMIB
BMCOKMX NOPAAKIB B ofep>XaHHi 306pa)keHHA npeaMeTa, CTa€E ACHUM Npu aHanisi cxemu,
306parkeHoi Ha puc. 3.5. MNapanenbHUn Ny4ok 1 MOHOXPOMaTUYHOIrO BUMNPOMIHIOBaHHSA nasepa
nafae nepneHaAnKynapHo Ha AndpakLUiiHi rpaTku 2 i 3a LONOMOroto NiH3K 3 Ja€ YiTke
36inblieHe 306paXkeHHA WTpMXiB Ha ekpaHi 6. Pnc. 3. 5. OnTn4yHa cxema pocniny A6be B
pe3ynbTaTi AndpakLii Npn NPOXoA>KeHHI CBiT/a Yepe3 AndpaKkLUiiHi FpaTkn y hokanbHin
NJOWMHI 4 BUNAYTb FONOBHI ANDPaKLUINHI MakcMMyMU. [ONOXKEHHS LMX MaKCUMYMIB
BU3HAYa€TbCA 3 hopmyn d=k) (£ =0,-1,+2,...) i BKa3y€e NopsaaokK MakCumMymy. F0N0BHUIN
HYNbOBUA MaKCUMyM k = 0 NIe)KUTb Ha ONTUYHIA OCi, MAKCMMYMU MEpPLUIOro nopsiaky k =+1
crnocTepiratoTbea Nig KyTamu singl= , MaKCMMyMUW APYroro nopsifaky k =+2- nig kytamun
$2=+2)disind2==+A2dT.iH . Yci AndpakuinHi MakCMMyMK BiANOBIAaOTb KOrepPeHTHUM
XBUIAM, OCKIZIbKW BUNPOMIHIOIOTLCS OAHUM Jla3epoM. TakKUM HYMHOM, 300paxeHHs rpaTku,
OTpMMaHe 3a AOMOMOroo JliH3M 3 Ha eKpaHi 6, € pe3yibTaT AOAaBaHHS XBU/b Bif YCiX
MakcumymiB < = 0, =1, =2, =3 i T.iH. LLi XxBUni, W0 HaKnafaoTbCA Ha eKpaHi, AaloTb YiTKe
3006parKeHHs LWiNnH rpaTku. SKLWO sKo-Heby b NepeLlLKkoaoto (Hanpukiag, Po3CyBHOI LLiTMHOW0
5 nepekpuTU MakCMMyMU BUCOKUX MOPAAKIB (HaNpuKnag, noYnHaoym 3 kK =+1i T.iH.), TO
3006pakeHHs LWiIMH rpaTKN Ha eKpaHi MOBUHHE YTBOPIOBATUCA TiflbKN HY/IbOBMM MakKCUMYMOM.
Take MOXXJINBO Y BUNaAKY, AKLLO Nafaloymii Ha rpaTKy napanesibHUi Ny4oK CBiT/a He
nepeTepnoe Andpakuii. ToMy B JaHOMY BMMNaAKy rpaTka NoBUHHa ByTu BiacyTHbo. OTXe, i ii
306parkeHHs Tex BiICYTHE, X04a My4OK CBiTN1a [OCAra€ ekpaHa i BUCBIT/IIOE A10ro. M0NOBHi
AV pakLUiiHi MaKCUMYMW NepLUMX NOPSAAKIB PO3TaLUOBYOTLCSA MPaKTUYHO Nif HEBENNKUMU
KyTamu. Li MakcuMymun yTBOpPATLCA BEANKNMIN eNleMeHTaMy npeameTa. BignosigHo npwm
ofep>XaHHi 306pa)keHHsA BENIMKI eNleMeHTN npeaMeTa BiATBOPIOIOTLCA MaKCMMyMaMun nepLunx
nopsiakie. MOIOBHI ANpPaKLUiiHi MaKCUMyMU BUCOKUX MOPSAAKIB YTBOPATLCSA APiOHUMYN
efleMeHTamMun npegmeTa. Lli MakcMmMmymun po3TalloBYOTbCS Nif BEIMKUMN KyTaMu i BiGTBOPIOOTb Y
306pa)keHHi NnpegMeTa noro ApibHi geTani. ONUC yCTaHOBKM i METOANKN BUKOHAHHS poboTu.
YcTaHoBKa ANS 34iINCHEHHSA AeMOHCTpaLin 3 iHTepdepeHLii i Andpakuii CBiTNa 3 HaBYaIbHUM
nasepom 306paxkeHa Ha puc. 3.6. Puc. 3. 6. 3arasbHa CxeMa yCTaHOBKW AN AEMOHCTPaUinHNX
nocniais 3 nasepom: 1 - nasep; 2 - po3scitoBasibHa niH3a o 3; 3 - 06'€KT, O CTBOPIOE
iHTepdepeHuinHy abo AndpakuinHy KapTUHy; 4 - ekpaH; 5 - niH3a o 1 Ha oAHin CTOpOHI
AEeMOHCTpaLinHOro CToNy BCTaHOBJIEHO HaBYalbHWUIA Nasep, YMOHTOBaHWIA Ha ONTUYHIN naBi, Ha
NPOTWIEXHI CTOPOHI - ekpaH 50x70 cMm. JliH3a \o 3 po3LINPIOE BY3bKUIA Ta3€PHUN NMYHOK, L0
[03BOIAE OepPXKYBaTW Ha eKpaHi AKICHI AeMOHCTpaUiiHi KapTUHW. Mpn HeobxiaHOCTI MOXHa
BUKOPUCTOBYBATW ABi PO3CitoBasibHi NiH3W. Y XOA4i MOCTaHOBKU JOCAiAIB 3 iHTepdepeHLii i
Audpakuii cBiTNa 3 1a3epoM AOLUISIbHO BUKOPMCTOBYBATU MPUAOMMU, LLLO [O3BOASAIOTb MOAINWNTMY
YMOBM CNOCTEPEXEHHSA OCHOBHMX €/IeMeHTIB AeMOHCTpauii KapTuH: 1) AKLWO KapTuHa
npeacTaBfieHa BEPTUKaIbHUMU MOMOCAMN, EKpaH NoBePTatoTh MNif KYTOM A0 ONTUYHOI OCi
ycTaHoBKW. KapTuHa, CKOB3alo4/ Mo MOBEPXHi eKpaHa, cTa€ BifibLl 3py4HOI0 A5 CNOCTEPEXKEHHS
3 yCix MicuUb KJfiacy; 2) Ha BiANOBIAHIN BiACTaHi Bif eKpaHa BCTaHOBJIOOTh JIiH3Y 1, wo
36inblye 306pa)keHHA KapTUHM, WO AEMOHCTPYIOTb Ha eKpaHi (BapTo BpaxyBaTu, LLO NPY LibOMY
306pakeHHs obepHeHe); 3) 3aMiCTb ekpaHa 4 BCTaHOBJIOIOTh A3€PKasio 3 30BHILLHIM MOKPUTTAM
BiflL KOMMJIEKTY

n UnTtnposaHus: 0,01% id: 71
.KBO”,

0 BigbmBae 306parkeHHs ybik Knacy, a Ha WAsxy BiABUTOro ny4yka BCTAHOBJOIOTL MaTOBUN
ekpaH. MoBopoTOM A3epKasia AaloTb MOXKJIMBICTb YYHAM, WO CUAATL Y Pi3HUX YacTUHaX Kaacy
cnocTepiraTv KapTUHY B MiAXOASALWOMY Yepe3 MaTOBUIM eKpaH CBiTAi. Ller npuiiom ocobnunso
edeKTMBHUIA NpU AEMOHCTpPaUii MajoiHTEHCUBHUX KapTWH (Hanpuknag, 3 gudpakuii ceitna). Ana
3[iACHEHHS AeMOoHCTpauii Andpakuii cBiTNa Npy ofep>KaHHi ONTUYHOro 306pakeHHs YCTaHOBKY
36MpatoTb 3a CXeMolo, sika 306paxkeHa Ha puc. 3.5. leMOHCTpaUiliHi 4OCNiAN BUKOHYIOTb Y Takin
nocnigosHocTi. flocnia 1. 36upatoTb YCTaHOBKY 3 Jla3depa, ekpaHa i npeameTa (06'ekTuB i
po3CyBHa LWiIMHa He BUKOPUCTOBYIOTLCS). A. SK NpeaMeT BUKOPUCTOBYIOTb ANMPaKLiiHY
rpaTKy, pO3TallOBYIO4M ii CMOYATKY BEPTMKabHO, @ MOTIM rOPM30HTasbHO. Ha ekpaHi
cnocTepiratoTb PO3TallyBaHHSA FOJIOBHUX ANPPaAKLINHMX MaKCMMYMIB. b. B yCTaHOBKY CTaBnATb
OBi AndpakUinHi rpaTky (AMB. NO3MLi0 2 Ha pUC.3. 5 ), WITPUXM AKNX PO3TaLUOBaHi B3aEMHO
nepneHAnKyspHO, a NOTIM Ha Micue rpaToK CTaBNATb CiTKY Ta BCTaHOBJIOKTb, AKUMN
efleMeHTaMun yTBOPATLCS FOJIOBHI MakcMMyMu B 06ox Bunagkax. focnif 2. Ha BiacTaHi 6113bko
5...10 cM Bif AndpPaKuinHoi rpaTKK CTaBNATb 06'€EKTUB i AiCTalOTb YiTKe 306parkeHHs WinnuH
rpaTkun Ha ekpaHi. Y oKanbHin NAOWMHI NapanesbHo WiNnHaM rpaTKu 3aKpinoioTb PO3CYBHY
WiNNHY | 4OCNIAXKYIOTh BNAMB i LULMPUHK Ha 3006pakeHHs, oTpMaHe Ha ekpaHi. Po3TalwoByioTb
PO3CYBHY LWiNVMHY NepneHAnKYASPHO A0 LWiSIMH FPaTKN | BUBYAIOTb, K LUMPUHA LiET WinnHm
BMMBaE Ha 306pakeHHs rpaTku. Jlocnig 3. B skocTi 06'ekTMBa, ONTUYHE 306pa>KeHHA SKoro
LOCNIAXKYETLCA B 3a/1€XKHOCTI Bif, LUMPUHM PO3CYBHOI LLiIMHN, BUKOPUCTOBYIOTb CXPELLLEHI
AndpakuinHi rpaTkn. PesynbTaTn A0CAiAY 3aMasibOBYIOTb, BKa3ylO4M MOJIOXKEHHS PO3CYyBHOI
winvHun, Jocnig 4. O6'eKTOM AOCNiIAXKEHHS € CiTKa (puc. 3.7). BCTaHOBIOIOTH 3MiHU B
306parkeHHi CiTKM Ha eKpaHi Npu Pi3HUX NOJIOXKEHHAX PO3CYBHOI LWiIMHW: @) WinnHa
po3TawoBaHa BEPTUKaNbLHO; 6) WiNnHa po3TalloBaHa FOPU30HTAIbHO; B) NiA KyToM 45° BniBO i
BMpaBo Bif BepTuKani. Puc. 3.7. 36inblweHe 306pakeHHA ciTkn Konbbe LlikaBnM € NpoooBXeHHS
aHasi3y HaCTynHUX pe3ynbTaTiB, WO CKJafaloTb 0CO6NUBY KPUTUYHY CUTYaLit0. 30KpeMa
fojaTKoBe A0C/iAHULbKE 3aBAaHHA NOAAra€e B TOMY, Wo6 AOCNifKyBaTW XapaKTep 3MiHN
onTUYHOro 306parkeHHs, AKLLO Ha LWSAXY NMyYKa CBiT/a Bif 06'ekTa A0 eKpaHa po3TalloBaHa
BY3bKa LWiNMHA, a il OpiEHTALIIO B HEBEIMKUX ME)KaX 3MiHIOBaTM Nif 6inbwnM KyToM abo MeHLWNM
45° wopo BepTukani. Taka KapTuHa, 306pa>keHa Ha puc. 3.9, NOpiBHIOETLCSA 3 puc. 3.8. MoTpibHO
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MOACHUTY, YMM 0ByMOBJIeHa NosiBa BY3bKUWX ANiHill y AaHOMY BUMAAKY B MOPIBHAHHI 3 TUM, KOn
WinnHa po3TalloBaHa nig KyToM 6,m3bknm o 45°. Puc. 3.8. 306parkeHHs CiTKW, Koan By3bKa
WiNAnHa po3MilleHa: a - BepTuKanbHo; 6 - rOpn3oHTaNbHO; B i I - Nig KyToM 45° Bifa BepTuKani
Puc. 3.9. 306paxeHHA CiTKN, KoMK LWiNnHa 30piEHTOBaHa Nif KyToM BinblinMm, Hixx 45°. OTxXe, y
CYYaCHUX YMOBaXx PO3BUTKY 1 yAOCKOHaNEHHS (Di3NYHOI OCBITN HE3a/1eXXHO Bif Npodinto
HaB4aHHA nNpobsieMa PO3BUTKY LLKIIbHOIO (Pi3HHOr0 eKCNepPUMEHTY € OAHIEI0 3 AOCUTb
BaXXNIMBUX Y ANAAKTULI Di3VKKN. Y KOMMJIEKCHOMY pO3B'sA3aHHI L€l npobaeMn Ha nepwnin nnax
BUCTYMNaloTb €IeKTUBHI KypCU, AKi € HEBIf'EMHOK YaCTMHOI NPOQIIBHOrO HaB4YaHHS.
YOOCKOHaNEHH:A CUCTEMU LKINbHOro Pi3n4HOro eKcnepuMeHTy HeMoxximBe 6e3 po3pobku
HOBOIO Ta MONIMLEHHSA iCHY04YOro HaBYaabHOro obnafHaHHSA, a TaKoX MeTOANYHOrO il
3abe3neyeHHs. Lis npobnemMa BMPILLYETLCA CTBOPEHHSAM KOMMNEKTIB HaB4YanbHOro obnagHaHHA
Ta HaBYaJIbHNX KOMMJIEKCIB, LLLO CMPUSE OPraHi3auii Takoro HaB4aslbHOro cepefoBuLla, ae y
npoueci BUBYEHHS (Pi3UKN LULMPOKO BUKOPUCTOBYIOTLCS CyYacHi 3acobu ekcnepuMeHTyBaHHS,
KoMn'loTepHa TexHika i peanisytoTbca 3ai6HOCTI | 6axkaHHA, AK y4nTens, Tak i WKonsapis.
Cnocobu ouiHKKM NiaHoBaHMX pe3ynbTaTiB B AKOCTi 0CHOBHOT (hOpMYM OLIHKK pe3ynbTaTiB poboTu
Y4HiB NPOMOHOBAHO BBECTW HaKOMU4YyBaJibHY CUCTEMY OLIIHKW iX AOCATHEHb. 3araibHa
aTecTauinHa ouiHKa -
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/
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"He 3apaxoBaHo"

BUCTaB/ISETbCS BYMTENIEM 3@ pe3ysibTaTaMu NigpaxyHKy 6aniB, OTpMMaHMX Y4HAMU 3a
BUKOHaHHA pi3HNX BUAIB pobiT. JoknaaHi pekoMmeHaauii A5 OLiHIOBaHHS AiSNbHOCTI y4HIB i3
3a3HayveHHAM 6anis, L0 BUCTABAAIOTLCS MO KOXXHOMY KPUTEPIto B Pi3HUX BUAax poboTtun
npencTassieHo B Tabanui 3.2, i 4atoTh 3araJibHe ysiBSIEHHS MPO MeTOAM OLHKN AOCATHEHb Y4YHiIB.
MoTpebye NofaNnbLIOro AOCIAXKEHHS KOMMIEKCHE NOEAHAHHA HaBYaIbHUX eKCMepUMeHTalbHUX
YCTaHOBOK 3 MepCOHaIbHUMK KOMMN'IoTepaMu, yKOMMIEKTOBAHUMUN CUCTEMOIO Y304 XKYBalbHUX
npucTpois. Tabnmusa 3.2. - PekoMeHpaLii AN ouiHIOBaHHS AiNbHOCTI YYHIB Bua #isnbHOCTI
KpuTepii ouiHkn Bann Buctyn 3 gonosigsiMm, NoBigoOMIEHHAMMN MO TEOPETUYHUM NMUTAHHAM
Kypcy. YMiHHS npeacTaBAATY iHOPMaLilo B JIOTIYHIA NOCNiIAOBHOCTI; YMiHHA 4iTKO BMK/lagaTun
OYMKW, iNoCTpyBaTW PO3MOBiAb CXeMaMu, MaJiloHKaMu, NpuBepTaTu yBary ciyxadis oo
MaTepiany npeseHTauii Big 2 no 8 6anis BukoHaHHs nabopaTopHux pobiT 3a JonomMoroto ¢is.
npunaagis, 3a AOMNOMOrol KOMM'IoTEPHMX Moaenen YMiHHA (hopMyitoBaTU MeTy AOCNIAXKEHHS;
YMiHHS NaHyBaTW €KCNEePUMEHT i OUiHIOBaTW OTPUMaHWA pesynbTaT, pobuTn BUCHOBKM Big 3 oo
8 6aniB 3a KOXXHY poboTy CknafaHHA MoAeni 3a cxemoto (Ha BUbip) YMiHHA 3HaxoonTun
iHbopmaLito npo MeToan 6e3neyHoi cknagaHHsa Moaeni; YMiHHA nigibpatn MmaTepianu gns
CKJlaflaHHs Moeni i 3aiNCHeHHs caMoi 36ipku; MosicCHeHHS NMpuHLKUNY Aii Moaeni ana ayanTopii.
OT 5 po 23 6aniB MosiCHEHHS NPUHLKMIB POBOTM TEXHIYHUX NPUCTPOIB, METOAIB CTBOPEHHS
rosiorpaM. YMiHHA MOACHIOBATU NPUHLUNM pobOTU ONTUYHUX NPUNALIB Ta TEXHONOTIN,
3aCHOBaHMX Ha 3akoHax onTukK Big 3 no 8 6anis PilweHHA i3nyHMxX 3ana4 Kputepii nepesipku
B3ATi 3 MaTepianiB ana nepesipkn 3HO. HaBegeHO NOBHe NpaBuU/IbHE PilLIEHHSA, SKe BKJTIOYaE
HacCTyMHi eneMeHTn: Y4yeHb NpaBubHO 3anucaB AaHi 3aBAaHHSA, 34INCHUB Nepeknag oANHULb
(SKLWO € HeobXiAHICTb) YYeHb NpeacTaBMB CXEMATUYHUIA MaJIlOHOK SIKUI HE MICTUTb MOMUWIOK,
cxeMy abo rpadgik, wo Bigobparkae ymoBu 3afadi (Skwo Le HeobxiaHo); BipHo 3anuncaBs
GopMynu, L0 BUParKaloTb (hi3NYHi 3aKOHW, 3aCTOCYBaHHS SKMX HeobxigHe N5 BUPILLEHHSA
3aBAaHHS; Y4eHb NpaBusIbHO NMPOBiB HEOOXiAHI MaTeMaTUYHi NepeTBOPEHHs i PpO3paxyHKH, L0
npr3BoAATb A0 NPaBWJIbHOI BiANOBIAI, i NpeAcTaBUB NpaBubHY Bianosiab. Big 1 o 3 6anis
OuiHka
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CTaBUTbLCS NMPY OTPUMaHHI y4HaM 20 6anis i Buwie. N5 OLiHKWU AiANbHOCTI Y4HIB 3py4HO
BUKOPUCTOBYBaTK TabaunLio, B AKy BYMTESIb BHOCUTb Banun, OTpMMaHi y4HAM 3@ BUKOHaHHA TUX 4
iHWMX BUAIB AiSNbHOCTI. Banu y4ynTenb BUCTaBASE 3a KOXKHE 3aHATTA 3a pe3ysibTaTaMun
crnocTepe)xeHHs 3a poboTo YYHS. SKLLO YYeHb Kiflbka pa3iB BUKOHYE OAVH i TOW »Xe BUJ
OiSNbHOCTI (HanpyKnag, BUPIWYE Kinbka 3aBAaHb), To 6ann BUCTaBNAOTHCS B BiANOBiAHY
KOJIOHKY Tabnnui 3a KOXXHy 3aAadvy okpemo, Yepes KoMmy. Mpukiag 3anoBHeHHs Tabnvui ons
OLiHKW LisSitNbHOCTI YYHIB HaBefeHO Huxk4Ye (Tabauus 3.3.). Tabnuus 3.3. - OuiHKa JisSNbHOCTI
y4HiB. MIb y4-cs Buctyn 3 gonosiasMu, NosigomMaeHHsMn BukoHaHHa nabopaTopHux pobiT
CknapaHHsa mogeni MosicHeHHs NpUHUMMIB poboTK TUX. NPUCTPOIB Po3B's3aHHs 3anay Cyma
6anis 1. I8 IBaH 8, 8 8,8 - - 3,3,3 41 2. NMeT NeTp 8 8,8 20 8 2,2 56 3.3.5. MincTasu ans Bigbopy
3MicTy ocBiTY Mpwn BiaGoOpi 3MiCTy OCBITY KypCy BpaxoByBaJiocs 3MiCT MaTepiasy 3 ONTuKN,
npefcTaBfieHe B Pi3HUX HaBYaJIbHO-METOANYHUX KOMMJIeKCaX, WO MICTATLCA B Nepeniky
nigpy4HuKiB i pekomeHgosaHnx MOH YkpaiHu A0 BUKOPUCTaHHA YHHAMU, AKi BUBYAIOTb (i3nKy
Ha NpodinbHOMY piBHi. BigibpaHuii TakMM YNHOM MaTepiai NOPiBHIOBABCSA 3 BMICTOM 3pa3KOBUX
nporpam 3 i3Mku 4158 NpodiSibHOro PiBHA. Y KOXKHOMY PO3A4isi MiICTUTBCA TEOPETUYHUI
MaTepian i MaTepian NPUKIAAHOrO XapakTepy, a Tak CaMO CAINCOK MOXX/IMBUX AE€MOHCTPaLIn i
nabopaTopHux pobiT. [esdki TeMu, BKJIOYEHI B MPOrpaMy efleKTUBHOro Kypcy, 36iratoTbcs 3
TemMaMu, NpeAcTaB/eHNMN B 3pa3KoBUX Nporpamax 3 isukn, oaHak 3MicT MaTepiany
BiAPi3HAETLCS Bif 6a30BOro Kypcy. AN NOCArHEHHSA MEeTU Kypcy nepenbavyaeTbCs BUKOPUCTAHHS
pi3HMX (hopM opraHi3zauii 3aHATb. Mig Yac neKkui BUK/IaAa€eTbCA TEOPETUYHUI MaTepian, npu
LibOMY MepeBa>KHO BUKOPUCTOBYETLCA iIHPOPMALLINHO-IIIOCTPAaTUBHUA METOA, KON YYHAM
pi3HUMKM 3acobaMu NOBIAOMASETLCS rOTOBa iH(hOPMaL,isi, a BOHM ii CNpUAMatoTb, YCBIAOMIIOKOTD i
ikcyloTb B Nam'aTi, i eneMeHTn MmeToay NpobnemMHoro HaB4aHHs. MNpu LboMy,
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nepLU Hi>X BUKNagaTu MaTepian, nepes y4HAMN CTaBUTbLCA Npobnema, (hopMynoeETLCA
ni3HaBasibHa 3ajia4a, a NoTiM, PO3KPMBAETLCA CMCTEMA [0Ka3iB, MOPIBHIOKYM TOYKN 30pY, Pi3Hi
nigxoaun, NOKa3yeTbCS CNoCib BUPILLEHHA NOCTaB/IEHOrO 3aBAaHHS.

fk cniBAonNoBiAaYiB MOXYTb BUCTYNaTH Y4HI. Y LbOMY BUNaAKy BOHU BiATBOPIOIOTb OKpeMi
efleMeHTN 3MICTY KypCy, AEMOHCTPYIOTb PO3YMiHHA OCHOBHMX 3aKOHIB i npuHuunie. Mig vac
NPakTUYHUX 3aHATb Y4Hi BUKOHYIOTb labopaTopHi poboTu (K 3a AonoMoroto npunaais, Tak i 3a
[0MOMOrrot0 KOMM'toTEPHUX MOAENe), BUPiLLYIOTb 3aBAaHHA, 06roBOPIOIOTbL NPUCTPIN i
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MPUHLNAKX AiT Pi3HUX ONTUYHUX NMPUIAAIB, AEMOHCTPYIOTb BUrOTOBJIEHI CAaMOCTINHO (i3NYHiI
npwaaavn Ta Mmogeni, BUCTYyNnatoTb 3 AOMOBIASMM Ta NOBIAOMAEHHAMN NO TeMi. OCHOBHI MeTOoAN
HaBYaHHSA B LbOMY BUMAAKY - LOCNIAHWUIA (METOL, B SKOMY

@ O6Hapy>xeH MnarvaT: 0,34% https://stud.com.ua/46993/psihologiya/sutnist_... + 4 id: 76

nicASC4PEPAIZy MaTepiany, NOCTaHOBKM NPO6IeM i 3aBAaHb | KOPOTKOrO iIHCTPYKTaXYy YUHi
CaMOCTIMHO BUBYAlOTb NiTepaTypy, BeAYyTb CNOCTEPEXKEHHS | BUMIPIOBaHHS | BUKOHYIOTb iHLWI Aii
MOLLYKOBOIr0 XapaKTepy) i YaCTKOBO-MOLUYKOBUIN (KON aKTUBHUI MOLLYK PilLEHHA
nisHaBasbHUX 3afa4 opraHi3oByeTbCsA abo nig KepiBHULTBOM neparora, abo Ha OCHOBI
€BPUCTUYHUX NPOrpam i BKasiBok

). Benuka ponb BiABOAUTHLCSA CAaMOCTINHIN pobOTi YYHIB NpU BUPILLIEHH] 3aBAaHb, NiArOTOBLI
[OMNoBiAen Ta npe3eHTaLill, BUKOHaHHA nabopaTopHUX pobiT i CTBOpeHHI Moaenen onTUYHNX
npunagis. B xoai caMocTinHOT poboTr y4Hi caMi yCBiAOMIOIOTbL XapakTep BUKOHYBaHoOi poboTu,
caMi BU3HayatloTb | 3HaX0AATb CNocobu NoAoNaHHSA BUHUKAYNX TPYAHOLIB, B LisloMy caMi
OpraHi3oByIOTb CBOIO AifSIbHICTb, WO CAPUAE AOCATHEHHIO METU Kypcy. Ponb BYnTeNs nig Yac
NPaKTUYHNX 3aHATb 3BOANTLCA TiSIbKW A0 KOHCYNbTyBaHHA y4HiB. Y [lonaTKy [, HagaHo
XapaKTepUCTUKY PecypciB: OCBITHIX, iH(hOpMaLiNHMX, iIHTepPHeT pecypcCiB, MaTepiaibHNX Ta
opraHisauifiHnx pecypcis, fKi CNpUATb YCMiLLHOMY 3aCBOIOBaHHIO YYHSAMMW HaBYalbHOro
MaTepiany. BucHoBkM no po3ainy 3 Micns 3akiHYeHHS BUBYEHHS €/1eKTUBHOMO CNeLKypcy 3
OMNTWKWN YYHi MOBUHHI MaTW ySBAEHHS: NPO CBiT/I0, MOLWMPEHHA CBiT/Ma B Pi3HNX CepefoBULLaX,
XBWJIbOBI BAaCTUBOCTI CBiT/1a, 3aKOHW reOMEeTPUYHOI | XBUJIbOBOT ONTUKW; MOBUHHI 3HaTH:
NOHATTS iHTepdepeHuii, andpakuii, ancnepcii, nonspusauii ceiTna, 3aKoHW BiaGMBaHHS
3a/I0MJIEHHS CBiTNa; NPakKTU4He 3aCTOCyBaHHS NonApu3aLiii CBiTaa, MOBHOrO BiABMBaHHA XBUNb,
a TaKoXX BMIiTU KOPUCTYBATUCS HaB4aslbHUM KOMMJIEKTOM
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[OTPUMYBaTUCh NMPaBUa eKcrlyaTalii KOMNIeKTy, BAKOHyBaTu poboTy B MOBHOMY 06cA3i 3
LOTPMMaHHAM HeobxigHO MOCNiAOBHOCTI AOCNiIAIB Ta BMMiptoBaHb, pobuTn aHanis pesynbTaTis,
pO3paxoByBaTW NOXNOKN Ta poBUTUN BUCHOBKW Y NPOLLEC AOCNIAXKEHHA ONTUYHUX ABULL,.
MepcnekTUBOIO NOAANbLLMX AOCIAKEHb € BUBYEHHA NpobiemMmn po3pobku MeToANKMN
BAOCKOHaJIeHHS KOMMN'oTEPHOro 3abe3neyeHHs BUBYEHHS ONTUKN B yMOBax NpodifbHOro
HaBYaHHA i3VKKN Ta NOro onTUMasbHe NOEAHAHHS 3 peasbHUMK 3acobamn HaBYaHHA. OTxe,
BWBYEHHSA ONTUKWN B OCHOBHIN i CTapLUi WKOJi 3@ NPOdiIlbHNMN NporpamMamMu, a came: Ha PiBHI
BUMOI CTaHAapTy, Ha PiBHi BUMOI akaAeMiYHOro piBHA i NpodinbHOro HaBYaHHS Gi3nkn
nepenbayvae onaHyBaHHA YYHAMU Pi3HUM 3a 06CArom i rNnbrHO 3'acyBaHHA i3MYHOT CYyTHOCTI
ONTUYHMX ABULL, | NPOLLECiB Ta 3anNpoBaf )XeHHS Pi3HMX MeTOAIB NoAaHHS MaTepiany i pi3HMX
BUAIB HaBYabHOI AiANbHOCTI WKONAPIB. TOMY BPaxoBYO4M Cy4aCHi HayKOBO-MeTOANYHI
[OCNiAXKEHHA Ta NiABULLEHWI iHTepecC Yy4YHiB A0 3MiCTy HaB4Ya/lbHOrO MaTepiasy, 3arnponoHOBaHO
eJIeKTUBHUI CreLKypcC 3 ONTUKK, Ae NpeacTaBseHo aocnian, nabopatopHi poboTn Ta poboTun
hi3MYHOr0 NPaKTMKYMy 3 BUKOPUCTAHHSM Cy4YacHMUX 3acobiB eKcrepMMeHTyBaHHS, Lo AaloTb
3MOry BMBYaTW ONTUKY NoranbaeHo Ta akTMBI3yBaTW CaMOCTIHY Ni3HaBaIbHOMOLLYKOBY
LignbHICTb y4HiB. BACHOBKW B xoai MarictepCcbkoro fOCAiAXKEHHSA NMPUALLAN [0 HAaCTYNHUX
BUCHOBKIB: 1. Y poboTi 06rpyHTOBaHO OAUH i3 WNAXiB opraHis3auii NpogiibHOro HaBYaHHA i3nKK
B CTapLUili WWKOJIi 338 AOMOMOrol0 BBEAEHHSA KypCiB 3a BUOOPOM (enekTUBHUX KypciB). 2. HagaHo
HayKOBO-MeTOAMNYHUI aHani3 npobaemMn BNpoBaAXeHHs, CTaHOBJIEHHS | PO3BUTKY HaB4aJibHOr O
hi3NYHOr0 eKCNepUMeEHTY, KU [03BOSISIE BU3HAYUTUN OCHOBHI TeHAEHLIi PO3BUTKY CMCTEMN
LLI®E 3 onTuKK, OAHIEI0 3 AKX € BAKOPUCTaHHA ra3oBux nasepis abo ceiTnoaioais. 3.
Po3po6s1eHo MeTOAMKY €N1eKTUBHOMO CMeLKypCy 3 ONTUKKN, SKUA CKNafa€eTbCsa 3 nporpamm
CneuKypcy, OPIEHTOBHOIO 3MiCTY BCiX BUAIB 3aHATb i Nepeniky AeMOHCTpaLUin, PPOHTaIbHNX
nabopaTopHux pobiT gocnigHoro xapaktepy Ta pobiT i3snyHOro NpakTukymy. MeToanyHi
pPO3pobKM ByayTb KOPUCHI NpU NpoBefeHHi YPOKiB i3nkn i hakynbTaTUBHUX 3aHATb BYMTENAMMN.
4. 3anponoHOBaHO eNIeKTUBHMWI CMeLKYpPC 3 ONTUKN B yMOBaXx NPodiNbHOr0 HaBYaHHA (i3nku 3
BUKOPUCTAHHAM KOMMIEKTY
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AKUI NPU3HAYeHO ANA NPOBeAeHHS AO0CAIAIB 3 TEOMETPUYHOI Ta XBMJIbOBOI ONTUKN ANS
BWKOHAHHS YYHAMU AEMOHCTPALINHOro eKCNepnuMeHTy i CaMOCTIMHNX eKCnepuMeHTaslbHUX
3aBAaHb Y BUrNA4i iHAMBIAYyaNbHUX CNOCTEpPEeXeHb | AoCniAxeHb, nabopaTopHux pobiT abo
pobiT hi3NYHOro NPakTUKyMy. A cama CTPYKTYpa i XapaKTEPUCTUKN KOHCTPYKTUBHUX €IeMeHTIB
[eTanen KoMnaekTy 3abe3neyvyoTb MiHiMyM BUTPAT Yacy (5-10 XBUAMH) Ha BUKOHaHHSA KOXHOIo
nocniny abo 3aBpaHHs. Po3pobneHuin Kypc

@ O6Hapy»eH Mnarvat: 0,21% https://zakon.rada.gov.ua/go/v0854290-09 id: 79
3a BUOOPOM y cTapLii Wwkoni 3a6e3sneyvye nornnbieHe Ta po3MpeHe BUBYEHHSA NPOdibHOO
npepmMeTy di3nku, cnpuse opmMyBaHHIO iHANBIAYaNbHOI OCBITHbLOT TPAaEeKTOPIT
CTapLUOKMACHUKIB, OPIEHTYE Ha YCBiAOMIEHMIA Ta BianNoBifanbHUI BUBip ManbyTHLOI Npodecii.
CMNCOK BUKOPUCTAHWUX OXXEPEJT ABTOMaTM3auma pu3nNYecknx nccaenoBaHui un
KCNepuMeHTa: KOMMbIOTEPHLIE U3MEPEHUs N BUPTyasbHLIe NpubopLl Ha OCHoBE 7/ Nop,
pen. byTuipuHa M. A. - M.: MK lMpecc, 2005. - 264c. Akcenbpyn B. B. CekpeTn negaroriyHmx
TexHonorin / B. B. Akcenbpya. - X.: Bug. rpyna
[ | LUutuposanus: 0,01% id: 80
«OcHoBa»,
2014. - 92 c. bex |. . BuxoBaHHs 0cobuncTocTi: ¥ 2 KH. - KH..2 OcobucTicHO opieHTOBaHMWI Niaxia:
HaykKoBO-npakTun4Hi 3acagu / I. O. Bex. - K.: JInbigb, 2003. - 344 c.
@ O6HapyxeH MnaruaT: 0,11% https://naurok.com.ua/metodichna-rozrobka-fiz... + 2 id: 81
Be RRGKE CIN. Po3BUTOK CUCTEMUN HaBYaIbHOTO EKCMEPUMEHTY Ta 06nagHaHHs 3 hi3nKM B
cepenHin Wwkoni

/ C.MN. Benunyko. - Kiposorpaa: PBLL KAOMY iMm. B.BuHHn4eHkKa, 1998. - 302 c. N'oH4apeHko C.Y.
MeToponorn4yeckme n TeopeTu4eckmne oCHOBL! (hOPMMPOBAHMA Y yHaLLMXCA CPeAHEeN KO
ecTeCTBEHHOHay4YHOW KapTWHLI MUpa : aBToped. ANC. HA COMCKaHWe Hay4. CTeneHn JoKTopa
nep. Hayk B hopMe Hayd. foknaga : cney. 13.00.01

n UnTtnposanus: 0,04% id: 82
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u UnTtnposaHus: 0,04% id: 83
«Teopua n meToAnka oby4yeHns pusnkmn»

/ C.Y. ToH4apeHko. - K., 1989. - 56 c. N'oH4apeHko C.Y. ®i3nka : [MpobH. HaBy. noci6. ansa 11 kn.
niueiB i rimHasin npupoaHnyo-Haykosoro npodinio] / C.Y. NloH4yapeHko. - K. : OcgiTa, 1995. - 448
c. l'opaieHko T.M. MNpodinbHa andepeHuiauisa HaB4aHHA Qi3nkn B 10-11 kKnacax cepeaHboil
3araibHOOCBITHbBOI LUKON : aBToped. AUC. ... KaHA. ned. Hayk: cney. 13.00.02

n UnTtnposaHus: 0,05% id: 84
,Teopis Ta MeToanKa HaB4aHHA (di3mka)”

/ T.M. FopgieHko. - K., 1998. - 21 c. l'yk B. €. lonpoginbHe HaBYaHHA: CYTHICTb, 3MiCT,
TexHonorii / B. €. Tyk. // YnpaBniHHA wkonot. - 2005. - \:11. - C. 15-30. lep>xaBHWI CTaHAapT
6a30B0i i MOBHOI cepeaHbOi OCBITU [

@ O6Hapy»xeH MnarnaT: 0,07% https://web-crawler.plagiarism-detector.com/ge... + 7 id: 85
EnéRFPHI9EUIN pecypc]. - Pexxum gocTyny: / 2. .gov.ua/ /

/1392-2011-%0D0%EF Oepna A. O. 36ipHMK 3agay 3 peanisauii MixxnpegMeTHUX 3B’s3KiB (i3nka-
6ionoria / A. O. lepna. - X.: Bua. rpyna

n UnTtnposanuns: 0,01% id: 86
«OcHoBa»,

2014. -107 c.

@ O6HapyxeH MnarvaT: 0,15% https://dspace.onu.edu.ua/bitstreams/f8b7cbb4... id: 87

EpmakoB [l. C. “NleKTUBHLe KypC- ANns npodunsHoro obyyeHus / O. C. Epmakos // Meparoruka.
-2005. - 2. -C.

28-30. XXagaHos A. XK. KoHuenuus n y4ebHrie nnaHLl nponeaesTUKN NpodusibHOro obyyveHus /
A. XK. XadsHos // MpodunnbHas wkona. - 2007. - N:1. - C. 47-54. 3aKoH YKpaiHu npo BuLLy

oCBITYy [

@ O6Hapy»eH MnarunaT: 0,32% https://web-crawler.plagiarism-detector.com/ge... + 17 id: 88
EndRFPSI9AN pecypcl. - Pexxum gocTyny: Al 0.rada.gov.ua/lawsf: /1556-18
Kacnpxak A. I'. ~nekTusH:e Kypcu / A. I'. Kacnpxxak // AnpekTop wkonu. - 2006. - -1, - C. 3-

9. KoHuenuia npodifibHOro HaBYaHHA B CTapLuUii wkoni // IHchopMaLinHmi 36ipHUK MiHicTepcTBa
OCBITW i HayKN YKpaiHu.

-2003. - '\l 24. - C. 3-15. KocTeHko J1.[. OudepeHuinoBaHe BUBYEHHS OCHOB KBaHTOBOI (Pi3VKK y
cepefHixX HaBYaJlbHUX 3akjlagax pPi3HOro nNpowinto :

@ O6Hapy»xeH MnarnaTt: 0,25% https://ru.wikipedia.org/wiki/Kpaesckuii, Bono... + 3 id: 89

anEeYRESR. nen. Hayk: 13.00.02 / KocTeHko Jlapuca. - Kiposorpaa, 2000. - 316 c. Kpaesckuii,
B.B. OcHoB:! 06y4eHunsa. InpakTuka n metoavka / B.B. Kpaesckui, A.B. XyTopckon. - M.

: Akapgemusa, 2007. - 287c. KyaiH A. T. MporpaMHe 3abe3neyeHHs peanbHUX QisnyHNX
nabopaTopHux npakTukymis / A.M. KyaiH, A. O. lOpyeHko // 36ipHUK HayKkoBuX Npaub Kam'aHeub-
MoninbCbKOro HalioHaNbHOro yHiBepcuMTeTy iMeHi IBaHa OrieHka. Cepia negaroriyHa, 2015. -

21. - C. 248 - 251. Ky3bMeHKo O.C. 3acToCcyBaHHS Cy4YacHUX 3acobiB ekcneprMeHTyBaHHS 3
onTukn. EnekTnBHMiA cneukypc : [noci6. ans Buntenis ¢ismnkun] / 0.C. Ky3bMeHKO ; 3a pef. npod.
C.M. Bennyka. - XepcoH : TOB

n UnTtnposanus: 0,01% id: 90
LJANNaHT”,

2010. - 108 c. Jlenkuit M.I. NMcmnxonoro-neparoriyHe BUKOPUCTAHHSA KOMMN'IOTEPHMX TPEHaXepis,
AK iHpopMaLinHUX TeXHONori HaB4aHHA / M.l.Jlenknia, B.O.Cauuk // Komn'loTepHo-iHTerpoBaHi
TEeXHONOrii: 0CBiTa, Hayka, BUPOOHULTBO : MixkBy3. 36. -Jlyupbk, 2011. -Bun. 5. -C. 155-160.
Jinnosa J1 MpocinbHe HaBYaHHs: Mpobaemun ocBiTa i ynpasniHHA. /J1. Jlunosa, B. Manuwes, T.
Nanamapyyk. - K.: 2007, T.10. - \:1. - 49-55 c. Maproauc A.A. NMpaKkTUKyM MO LIKOJIbHOMY
HU3NYECKOMY IKCMEPUMEHTY : y4. nocob. Ansa ned. uHcT. / A.A. Map roauc n ap. - 2-e n3g.,
nepepab. n gon. - M. : NMpoceeuieHune, 1968. - 390 c. Haka3 MOH /\: 854 Big 11.09.09 poky

u LUnTtnpoBaHus: 0,08% id: 91
«lNpo 3aTBepAXXeHHA HOBOI pefaKLii KoHLenuii NpodinibHOr0 HaBYaHHA y CTapLUii LWKOi».

@ O6HapyxeH MnarvaT: 0,16% https://naurok.com.ua/metodichna-rozrobka-fiz... id: 92

ONTMYHa MiHi-NaBa Ta iHTerpoBaHUN HaBYabHUIA eKcnepuMeHT. MocibHuK ansa cTya. dis.-maT.
(ak-TiB ned. Buwmnx HaeY. 3aknagis / C.IN. Bennyko, I.

M.l napkun, O.0. eHncos Ta iH..: 3a pea. C.M. Bennyka. - Y 2x 4acTuHax - Kiposorpan: PBB
KONY iMm. B. BUHHMYeHka, 2008. - YacTuHa 1. MNpobneMa HaBYalbHOr0 EKCMEepPUMEHTY 3 ONTUKKN
Ta KBAHTOBOI (i3nkn. ONTUYHa MiH-NaBa. - 148 c. ONuiTLl U HabnoAeHWs B AOMALLHUX 3a4aHNsAX
no ¢usmke / C.d.MokpoBCKKiA U Ap. - M. : MNpoceBelleHmne, 1963. Octanyyk O. €. AisNbHICTb
y4YnTens: roToBHICTb A0 iHHOBaUin / O. €. OcTtanyyk. - Kpusui Pir: MM

u UnTtnpoBaHus: 0,01% id: 93
«lpipa»,

2004. - 143 c. Npo

@ O6HapyxeH MnarvaT: 0,08% https://osvita.ua/legislation/Ser_osv/37784/ + 2 id: 94

HaRf$¥BASy cTpaTerilo po3BUTKY OCBITU B YKpaiHi Ha nepiof Ao 2021 poky

. Haka3 MNpe3naeHT YKpaiHun - 344/2013

@ O6Hapy»eH MnarunaT: 0,18% https://web-crawler.plagiarism-detector.com/ge... + 6 id: 95
RETYRRS. .gov.uaflaws/ /344/2013 Monat E.C., ByxapkuHa M.F0. CoBpeMeHH:Ie

nefarornyeckme N MHHPOPMaLMOHHLIE TEXHOIOr MK B cucTeMe obpasoBaHus. - M.:

N3paTenbCknin LLEeHTpP

u LnTtuposaHus: 0,01% id: 96
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@ O6HapyxeH lMnarunaTt: 0,16% https://web-crawler.plagiarism-detector.com/ge... + 10 id: 97

20(°7CLP388 c. MoneTuno C.A. OCOBAMBOCTI BUKOPUCTAHHSA eKCrepuMeHTabHIUX 3a4a4 Ha
cyyYacHoMmy ypoui isnkn [EnekTpoHHUI pecypcl. - Pexxum gocTyny:

1/ . . .ua/| /123456789/4076/1/ %205.%20A..
@ O6HapyxeH MnarvaT: 0,12% https://ap.uu.edu.ua/article/249 + 3 pecypcos! id: 98

Pubanka B.B. OcobucTicHMi Niaxia y npodinbHOMY HaBYaHHI CTapLUOKNACHUKIB : [MoHorpadial /
B.B. Pnbanka.

- K. : MINO AMNH YkpaiHu, 1998. - 209 c. Cenesko I'.K. Neparornyeckne TexXHOJOrMN Ha 0OCHoBE
ONOAKTUYECKOro U MeToAn4Yeckoro ycosepleHcTsoBaHus YBII. - M.: HUN wKonbHLIX
TexHonorumn, 2005. - 288 c. CeprieHko B. MpodisbHe HaBYaHHSA: OpiEHTaLiA Ha
hiznkoTexHosorivHi npodecii / B. CeprieHko, B. PyaHuubkuii // ®i3vka Ta aCTPOHOMIS B LLUKOI. -
2008. - )\» 5-6. - C. 24-26. Tuwyk B.l. YoOCKOHaNeHHs ekcnepnMeHTa bHOI MaiCTEPHOCTI AK
Kno4oBa npodeciiHa 3afava yuntens ¢ismku / B.l. Tuwyk // MaT. gon. perioHanbHOi HayKoBO-
TEOPETUYHOI | NPaKTUYHOT KOHEpeHLii:

[ | LntuposaHus: 0,06% id: 99
«LLnsxun NiagroToBKM y4ntens isankn A0 po3B'A3yBaHHA MPodecinHnX 3ajaq».

- 3anopixxxs : 34Y, 1993. - C. 48-49. YcoBa A.B. ®opMupoBaHue y4ebHLIX yMEHUIA N HABLIKOB
y4alumxcs Ha ypokax ¢usmkn / A.B. Ycosa, A.A. Bobpos. - M. : MpoceelleHne, 1988. - 112 c.
Lllapko B.[. 3aBoaHHA BYMTENS B yMOBaxX Nepexony WKoan Ha npodinbHe HaBYaHHA / B.[.
Lapko // 36. maT. BceykpaiHCbKOT HayKOBO-MPaKTUYHOI KOHepeHLii

[ 7 | LuTtuposanus: 0,07% id: 100
,» OCOB6NMBOCTiI HaB4YaHHSA YYHIB NPUPOAHNYO-MAaTEMATUYHNX AUCLMNAIH Y NPOMINbHIA WKoni”

/ ykn.: Wapko B.A. - XepcoH : MM Buwemupcbkuii B.C., 2010. - C. 20-22 WKinbHWIA di3nyYHUR
eKCnepuMeHT fK 3acib opMyBaHHA BOCAIAHULBKMX YMiHb y4HiB / O. B. CTenaH4yeHko, M. €.
Yymak, B. [I. CupoTiok. [EnekTpoHHUN pecypc]. - Pexxum goctyny:

A . . .ua/ ?0=%D0%9F%D0%EE%D0%52%00%E0%00%E8%00%E9+%01%82%00%25%00%2 A%
+360.036+<Kb&ie=uli-8&0e=1ul{-8&0ws_rd=cr&ei=q71XV_v4 OOOATKN
HopaTtok A [leMOHCTpaLiiHi AOCNiAN A0 eNIeKTUBHOIro Kypcy 3 onTuKK 1.[leMOHCTpYBaHHSA
CBITNOBMX NPOMEHIB | MPAMONIHINHOIO NMOLIMPEHHS CBiTNa 2.3aKOHW BiAOUBaHHA Ta 3a/IOMNEHHS
cBiT/a. MNoBHe BiAbyBaHHA CBiTNa 3.BN3Ha4YeHHs (hOKYCHOI BiicTaHi 36MpasibHOI NiH3KN
4.Bn3Ha4yeHHA POKYCHOI BiACTaHi po3citoBasibHOI JIiH3M 5.BNacTnBOCTi TOHKMUX NiH3 Ta iX cMcTeM
6.[leMoHCTpYyBaHHA gocniny A6b6e fonaTtok b ocniaHnubKi nabopaTopHi poboTn Ha OCHOBI
KoMnnekTy KBO 1.Bu3HavyeHHS Noka3HMKa 3a/IOMJIEHHA CKJla 3@ A0MOMOrot NoABINHON WinnHW
FOHra 2.Bu3sHayeHHsa pajiyca Manux 4aCTUHOK 3.BM3HaYeHHS KOHLeHTpaLii po34mHy LyKpy
4.[lncnepcisa cBiTNa NpuU NOro NPoOXoAXKeHHI Yepes TpurpaHHy nNpusMy 5. BusHayveHHs nepiony
AVPaKLiNnHOT rpaTKn 6. BU3HaYeHHS WMPUHW BY3bKOI WiNNHW 7. BU3HaYeHHA OOBXUHWU XBUAI
cBiTna B gocniai FOHra 8. MepeBipka 3akoHy 36epe)xeHHs eHeprii npu iHTepdepeHuii ciTna 9.
Bu3HayeHHs BigCcTaHi MiXX ySBHUMUK Oxxepenamu B focnigi 3 6inpnsmoto dpenens 10.
Bu3Ha4yeHHs AiameTpa HeBeNMKOro Kpyraoro otsopy 11.

@ O6HapyxeH Mnarvat: 0,07% https://oin.in.ua/dyfraktsijni-hratky-ta-jih-zastosu... id: 101
Bu3HayeHHS OOBXMHU XBWUJi 1a3€pHOro BUMPOMIHIOBaHHSA 3a AOMNOMOro ANdpaKLUiHOI rpaTkn

NopaTtok B KomnnekT obnagHaHHS ons BuBYeHHs onTuku (KBO) Puc. B1. KomnnekT gns
BUBYEHHS reoMeTpUyHOi onTuKK a) 6) B) Puc. B2. a) - p)kepeno CBiTNa, WO AEMOHCTPYE
LeHTpaJsibHe po3TallyBaHHS cBiTnogioay; 6) A)xepeno cBiTna 3 KOMBiHaUINHMM po3TallyBaHHAM
pi3HUX CBITNOAIOAIB; B) AXKepesno CBiTNa 3 LLeHTpaJlbHMM po3TallyBaHHAM Jla3epa Ta
KoMbiHauinHMM po3TallyBaHHAM cBiTnoaioais JonaTtok I Bynosa nabopaTopHOi yCTaHOBKU AN
[OCNiAXKeHHS ABMLWa ancnepcii Puc. I'.1. EKcnepumeHTanbHa ycTaHoBKa lNpunaan Ta MaTepianu:
1 - konimMaTop; 2 - 30poBa Tpyba; 3 - CTONIMK A5 YCTaHOBKU CNeKTpasibHoro npubopy; 4 -
CcneKkTpasibHUIA Npunag; 5 - nporpaaynoBaHHM 06epToBuUiA ANCK; 6 - BigNiKoBa WKana; 7- ayna
ONA NigpaxyHKy nokasis; 8- WifvHa KosiMaTopa; 9 - peryaioBaHHA WNUPUHW WinuHu; 10 -
oKynap; 11 - CTONOPHWIA MBUHT; 12 - rBUHT peryJsiloBaHHSA BUCOTW; 13 - CTONOPHUIA FBUHT
30poBuI TPy6W; 14 - perynioBaHHSA TOHKOrO HasalWTyBaHHA KoniMaTopa; 15 - rBuHT
peryJsiloBaHHs KojiiMaTopa no BUCOTI; 16 - rBUHT peryJsitoBaHHs 30poBoi Tpybu no BucoTi; 17 -
peryJsiloBaHHs pi3KoCcTi KoniMaTopa; 18 - peryntoBaHHS pi3kocTi 30poBoi Tpybu; 19 -
pocnigxysaHa namna; 20 - gxxepeno xusneHHs namnu. Jonatok [ OcBiTHI pecypcu
IHbopmauinHi: Pisuka 11 knac Kopwak. ABTop: €.B. Kopuak, O.l. JisweHko, B.®. CaB4YeHKo.
BupasHuuTBO: K1niB, NeHesa, 2011 pik. B.A. KacbsaHoB. ®n3nka 11 knacc. MpodunbHLI ypoBeHb/
KacbsiHoB B.A. - M.: lpodha, 8-e n3a., popab. - M.: 2011 r. - 448 c. Makunwes I.4., CuHakos A.3.
®du3sumka. OnTuka. KBaHToBas pursnka. MNpoubHLIA ypoBeHb. 11 ki. Y4yebHuk./ .9 Maknwes,
A.3. CnHakos - M.: ipoda. 2013 r. - 464 c. (xenatenbHo) C.M. Kosen, B.A. Opnos, A.®. KasTpes,
B./. 3nHkoBCKMIA, H.H. FToMynnHa

[ 7| Lutnposanus: 0,02% id: 102
“OTKp Tas pusmnka”

Bepcumsa 2.6, 4acTb |I: DNeKTpoAnHaMuKa, 2N1eKTpoMarHuTHLIe konebaHusa n BonHsL, ONTuka,
OCHOBLI CNeunanbHON Teopun oTHoCcMTeNbHOCTK, KBaHToBasA dusnka, Prusmka atoma n

aTOMHOro aapa. / noa pepakuuven npogeccopa MOTU C.M. Kozena. - KomnbioTepHas
nporpamma. - 000

n UnTtnposaHus: 0,01% id: 103
“@U3NKOH",
2009.- 2 5n. onT. Aucka (CD- ). ®i3nka 11 knac 3acekiHa. ABTop: T.M. 3acekiHa, 0.0. 3acekiH.

BupasHuuTBO: XapkiB, Cuums- 184 c. Fopnosa J1.A. C6OpHMK KOMBVMHMPOBaAHHLIX 3a4a4 Nno
dusmke: 10- 11 knaccr../ Fopnosa B.A. - M.: BAKO. 2011. - 128 c. l'ynuna H.B. YansuTenbHasn
dusmka./ N'ynma H.B. (O yem ymonyanu y4ebHukn) - M.: SHAC, 2010 r. - 416 c. KeccenbmaH B.C.
YameutenbHaa nctopusa dmsukn./ Keccenbman B.C. (O 4em ymonyanu y4ebHunkm). - M.: SHac-
KHura, 2013 r. - 376 c. E.C. O6.enkos, O.A. MoBansieB. dnsnyeckas MmmkponabopaTopus/ E.C.
O6tepnkos, O.A. MNoBanses.- M.: MpoceeweHne. 2010 r. - 121 c. IHTepHeT pecypcu: AKLO HeMae
Ancka

u LUnTtnpoBaHus: 0,02% id: 104
"BigkpuTa disznka"


https://web-crawler.plagiarism-detector.com/get-doc-pt?did=8kilP4y9-jpDkg
https://ap.uu.edu.ua/article/249
https://oin.in.ua/dyfraktsijni-hratky-ta-jih-zastosuvannya/

https://plagiarism-detector.com 19/19

Bepcis 2.6, yactuHa || / C.M. Ko3en, B.A. Opnos, A.®. KasTpes, B.WU. 3uHkoBcknin, H.H. FTomynnHa
. noa pea. C.M. Kosena, HO eCTb BLIXOA B C€Tb IHTEpHeT, TO peXXum A0CTyny A0 NporpaMu:

i/ . U/ /0p25 2/ / . #. 303C0 Manb4yeHkos P.,
Donrononos A. [
@ O6HapyxeH MnarvaT: 0,08% https://web-crawler.plagiarism-detector.com/ge... id: 105
JIEKTPOHHLIA pecypcl: opuumnanbHL A CalT apT-NpoekTa .[U - Pexxum gocTtyna:
H/A

. OpmumanbHLIn canT My3esi onTukK r. CaHkT-MNMeTepbypra. - CaHkT-MeTepbypr.
Pe)xum pgoctyna: A . .ru/ru K. YarHmkos. My3sein onTtuku CMBY UTMO./ K.
YanHnkos, BugeomaTtepuans - CaHkT-MeTepbypr.

@ O6HapyxeH MnaruaT: 0,15% https://web-crawler.plagiarism-detector.com/ge... + 9 id: 106

PeRIMPEBETYnY: b/l . . / ?2v=0810 8 KCKYpCKS Mo NPUKAaaHowM
ronorpacun B mysee ONTuku. (BuaoeomaTepuant). Pexxum goctyny:
ol . . / ?

= 0 MaTepianbHi pecypcu ¢ baxxaHunin JocTyn Ao Mepexi IHTepHeT. ¢ HasBHICTb
KOMM. gucKa

u UnTtnposaHus: 0,02% id: 107
"BigkpuTa disnka"
2.6, YacTuHa 2. KomnnekT obnaaHaHHS ANns BUBYEHHS onTukn (KBO)
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