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dOPMMU BAOCKOHAJIEHHS BUUTEJIIB
Y OSUTIBHOCTI ITOJIBCBbKOI'O IEHTPY HAYKU
«KOITEPHUK»

Memoro yici cmammi € cnpoba po3ensaHymu cy4acHi @Qopmu B00CKOHANEHHs UUMENi8
NPUPOOHUYO-MAMEMAMUYHUX NPEOMEMI8, WO BNPOBAONCYIOMbCS 8 CUCIEMI Neda202iuHol oceimu
Pecnyonixu Ionvwa ti suxopucmogyiomucs 6 Oisnvnocmi Llenmpy nayku «Konepnuxy y Bapwasi.

Ha pisni  xonkpemno Haykosoi Memooonozii uKOpUCMAHO KOHYenmyaubHi ioei
NOPIGHANbHOI Nedazoiku 3 Memoi auauizy nedazociunoco 00ceidy Pecnybnixu Ilonvwa wooo
npobaemu  niosuujenHs Keanighikayii euumenie nNpUPOOHUYO-MAMEMAMUYHUX NpeoMemie Y
RICIAOUNTIOMHIL OC8IMmi.

Haykosa noeusna o0epiicanux pe3yibmamis noasicae 8 noOaIbUOMY PO3IGUMKY HAYKOBUX
nonodceHb  Wo0o (Gopm  nidguweHHs KeaniQikayil euumenis nPUPOOHUYO-MAMEMAMUYHUX
npeomemia y nicis0UunIOMHIN OC8Imi.

Pozenanymo gopmu 60ockonanenns noNbCbKUX YUUMENi6 NPUpOOHUYO-MAMEeMAMUYHUX
npeomemis y HepOpManbHill 0C8Imi, W0 OP2aAHI308YEMbCA HA 3A2AIbHOHAYIOHAILHOMY DIGHI uepes3
disnbHicmv Ocepedxy pozsumxy oceimu. 3okpema, peanizayiro npoexkmy « Cucmema nio2omosxu
8UUMENI8 HA OCHOBI 3A2aNbHOOOCMYNHOI KOMNIAEKCHOI NIOMPUMKU WKLY, W0 8I00ysaemvcs 3a
cnisgpinancysannam €gponeticbko2o coyianvhozo GoHoy.

3 npueody yvoco okpemy ysazy npudineno OJisnvnocmi Llenmpy nayku «Konepunuxy y
Bapwasi, wo eusnaueno nonvcokumu Odcepenamu sk noea incmumyyis Iloavwyi, sixa cnpuse
PO36UMKY Hayku i Kyaemypu Kpainu. Onucano ¢popmu HaguaHHs Qi3uku, acCmpoHOMIi, Ximii,
bionoeii, AKI 3acmMoco8ylomuvcs 8 pobOmi NONLCLKO20 YEHMpPY HAYKU, A came: CMEOPeHHs
HAOAHHs [HMEPAKMUBHUX NPUCMPOiI8 1 eKCNOHAmi8 8 OCBIMHbOMY HpOyeci, NPOBeOeHHs.
eKcnepuMenmie ma cnocmepexcens y 1a00pamopHux yMoseax.

Poskpumo ocobrueocmi pobomu naanemapiro, sAxa micmume yikasi Gopmu HAGUAHHS
NPUPOOHUYO-MAMEMATNUYHUX NPEOMemis, WO € KOPUCHUMU AK Ol YUHI8, maK i O euumenis
(orcusi wioy, 6ideo, nazepHi OeMOHCMpayii, MY3uuMi woy, KOHYyepmu, 3YCMpiui 3 YueHnumu,
sucmaesku). Buceimneno odocmynui gopmu  600cKoHanenHs OnA  YUMENI6 NPAKMUUHOZO
cnpaAMy8anus — poboma y eupoonuyii cmyoii, Kynieasn niyen3ii, Ha0auHs 6Uumenesi MONCIUBOCMI
CamoCcmiliHo nposecmu citl ypox 3acobamu yenmpy.

Y cmammi asmop doxooums 6ucnogkis, wo hopmu 800CKOHANEHHS NONbCLKUX GUUMEINIE
NPUPOOHUYO-MAMEMATNUYHUX ~NPEOMEmMi6  MaAmumMyms —MeHOeHYyilo 00 NOCMIUHUX 3MiH Y
MaibymHbOMy 6 3a1eAHCHOCMI 60 BUMO2 CYCRINbCMBA, CbO20OHI iX 3HAUHO POZUWUPEHO 3a PAXYHOK
PO38UMKY Hepopmanvbroi ocsimu (axisyis.

Knwowuoei cnosa: yuumeni npupoOHUMO-MAMEMAMUYHUX NPEOMemis, 600CKOHALCHHS
suumenis, HepoOpMaIbHA 0C8iMa, NOIbCOKUL yeHmp Hayku « Konepruxy.

IMocranoBka mnpoGaemu. Axkmyansnicms poéomu. HallioHAIBHOIO JOKTPUHOIO PO3BHUTKY OCBITH
Vkpaian y XXI cromiTTi HaromomeHo Ha HeOOXimHOCTI (OpMyBaHHS B JiTel i MOJOAI WiJiCHOI HAayKOBOI
KapTHHU CBITY W Cy4acHOTO CBITOIJIsiAYy, 3[4i0HOCTEH Ta HaBMYOK CaMOCTIHOTO HAyKOBOTO Mi3HaHHSA [2]. YV
BUpIlIEH] LMX 3aBJaHb caMe (yHAaMEHTaJlbHAa IMPHUPOJHMYO-MAaTEMaTHYHAa OCBiTa BBAKAETHCS OJHHUM i3
MIPOBITHUX YMHHUKIB PO3BHTKY OCOOMCTOCTI, (hOPMYBaHHS TBOPYOTO MHUCIICHHS TUTHHH ¥ YCBIIIOMJICHHS HEIO
€IHOCTI JIIOIUHU Ta pupoawn [1].
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[oTpibHO 3a3HAa4yMTH, IO 3aAOPYKOIO SKICHOI INKIJBHOI MiJrOTOBKH Y4YHIB y Taly3l MaTeMaTHUKH Ta
NPUPOJHUYMX HAYK € BUCOKA KBamiikaiis i KOMIETCHTHICTh MenaroriB. Sk Bin3HaueHO KoHmermiliero HoBoi
YKpaiHCBKOI IIKOIIN, «BMOTHBOBAHWN BUHTENb, SKUH Ma€ cBOOOIY TBOPUOCTI i po3BHBAEThC mpodeciiiHo», €
OITHUM i3 OCHOBHHX KOMIOHEHTIB (hopMymu HOBOI mkonu [3, 7]. ToMy mepmodeproBoro 3Ha4eHHsI Ha0yBalOTh
HeTiepepBHa OCBiTa Ta MpodeciitHui pO3BUTOK YIUTETIB MPHPOTHIIO-MAaTEMATHIHNX MIPEIMETIB.

Bonnowac, y mHTaHHSAX MOJAEpHi3amii OCBITH, y TOMY YHCIi IEaroridHOi OCBITH BYHUTENIB, SKi
TIPAIIOIOTh, OCOOJIMBUIL iHTEpec I Hac CTAaHOBUTH MocBin Ilombimii, amke s KpaiHa 3a KOpPOTKHH dac 3yMina
rMOOKO # CHCTEMHO pedopMyBaTH CBOIO OCBITHIO CHCTEMY, a pE3yJdbTaTH ILbOTO IIPOLECY € BEIBMH
MO3UTUBHUMH [7].

AHami3 ocraHHiX focaimxkeHb i myOsikanmiii. [IpoOnemaM mMiCISIAMIUIOMHOT OCBITH B CHCTEMI
HerepepBHOi npodeciiiHoi miaroToBku BuuTeniB sk y [lonbmi, Tak i B YKpaiHi HAYKOBI MPUAUISIOTH BEJUKY
yBary. 30KkpeMa BUBUEHHIO TIOJILCHKOT'O JIOCBiY OpraHi3allii MicJIsAUIUIOMHOI OCBITH MPUCBSYEHO TUCEpTalliliHe
JociipkeHHs  A. MymumHbcki  (opraHisauiifHO-rieiaroriuni  yMoBH IpoQeciiHOro HaBYaHHS B IIEHTpax
HerepepBHOi ocBiTH [Tonbi).

IIpodeciitna mAroToBKa NOJBCHKUX YYMTENIB CTaja MIPEIMETOM MJOCHIIKEHHS 0araTboX YYCHUX,
30KpeMa, DOCIHIIKYBaJIOCs: IOEHAHHS Teopil 1 mpakTuku B mpodeciiniil miarororni Buntenis (H. KBaTkoBchKa,
K. JIex, B. OxoHb); TeHAeHIIi po3BUTKY meaaroriunoi oceitu Bumrenis (1. Illemnpyx); opranizamist megaroriaaoi
npaktuku (K. Jypaiti-HoBakoBa, M. SIkoBumpka, V. HoBamka); cucrema mpodeciiHOi miIroTOBKH BUUTENS i
nuixu i omrmMizartii (S. Mopit3); y ToMy dYmcii yKpailHCPKHX HAayKOBIIB INOJO TMPOOIEMH MpodeciitHo-
MeIarorivyHoi miAroToBKY BUUTENiB (A. Bacuiok).

Meta po6oru. CtaTTsi Ma€ Ha METI PO3IJISIHYTH Cy4acHi pOPMHU BIOCKOHAJIEHHS BUUTENIB IPUPOIHUYO-
MaTeMaTUYHHUX MPEAMETIB, IO BIPOBAKYIOThCS B cUcTeMi mnemaroriyHoi ocsith PecmyOmiku [lombima i
30KpeMa, BUKOPUCTOBYIOThCS B isibHOCTI LleHTpy Hayku «Konepuuk» y Bapiiagi.

MetonoJoris. Ha piBHI KOHKPETHO HayKOBOi METOOJIOTII BHUKOPHCTaHO KOHIENTyallbHI imei
MOPIBHAUILHOI TIENArorikku 3 METOI aHali3y MemaroridHoro mocBigy PecmyOmiku Ilonbina momo mpobGiemu
i ABUIICHHS KBaTiiKalii BYUUTEITIB MPHPOTHIIO-MATEMaTHIHUX IPEAMETIB Y HiCISAUIDIOMHIHN OCBITI.

HaykxoBa HoBu3Ha. Iloganpmioro pos3BUTKy HaOynM HAayKOBI MOJNOXKEHHS INOAO0 (OPM ITiABHINCHHS
KBaJiQiKaIii BUNTEIIB TPUPOTHUIO-MATEMATHIHUX PEAMETIB y MICIIIUITIOMHIH OCBITI.

Pe3yabTraTtn JocCaifikeHHs. YIOCKOHAJIEHHA BYHTENIB NPUPOJHAYO-MATEMaTHYHUX MPEAMETIB Yy
HiCIAOUIIIOMHIH ocBiti PecmyOmiku [Tonpima BiIFOYae HABYAHHS MPOTATOM YCHOTO JKUTTS, TOOTO IIiIBHUIICHHS,
3aBepIICHHS Ta OHOBJICHHS MpodeciiiHOi KBami(ikarlii BUATENB Ta HAOYTTS HOBUX KOMIICTCHIIIH i HABHYOK, a
TaKOX METOAMYHI KOHCYJbTAli, IKI PO3YMIIOTHCS SIK MiATPUMKA BUYUTENS B 3AIMCHEHHI MOTOYHUX MpodeciiHnX
3aBJjaHb Ta ioro npodeciiiHoro po3Butky [12].

ChOroiHi BUMTENl NPUPOAHHUYO-MAaTEeMAaTHYHHUX mpeaMeTiB PecnyOmiku [lonbina MaioTh MOXKIHMBICTH
OpaTu y4acTh y pi3HOMaHITHUX GopMax yIOCKOHaJICHHs (aXiBIliB, 30KpeMa KOPUCTATUCS OCBITHIMH IOCITyraMH
HedopManbHOT OCBITH B Taly3i MpeaAMeTa, sSIKUii BOHM BUKJIQIAI0Th B OCBITHIX 3aKJIaaax.

Ilin HedopMambHOIO OCBITOIO PO3YMIETBCS OCBITa, Ky 3H00YBAarOTh, SK IPABHIIO, 3a OCBITHIMH
mporpaMaMy Ta HE Iepen0avdaroTh MPHUCYIKCHHS BU3HAHHUX JIEPXKABOIO OCBITHIX KBami(ikaliii 3a piBHIMH
OCBITH, ajie MO>KE 3aBEpIIYBATHCS IMPHUCYIKCHHAM IMpodeciiHnX Ta/ a0 YacTKOBHX OCBITHIX KBawidikariit
Oynp-siKe opraHi3oBaHe HAaBYaHHSI, IO 3[IMCHIOETHCS 3a MEXaMHU CHCTEMH (OPMAIBHOI OCBITH Ta CIYXHTbH il
JIONIOBHEHHSM [4].

Ha nportuBary mo ¢opmanbHOi, BOHa HEe € CHCTEMOIO POQeciiHOi OCBITH, IO 3/iHCHIOETHCS HA OCHOBI
JIep)KaBHUX CTaHIApTiB. Alle 3aBIsku He(OpMaibHIl OCBITI 3a0e3NeuyeTbCsi 3aCBOEHHS YMIHb 1 HaBHUYOK,
HEOOX1THUX JJIS COIIabHO Ta €KOHOMIYHO aKTHUBHOTO TPOMAJSTHUHA Kpainu [6].

s ocBiTHS HiSUIBHICTH CTPYKTYpOBaHA, MAa€ OCBITHIO METy, IEBHI 4acoOBi paMKH, iH(YPacTpyKTypHY
MIATPUMKY Ta 3IIHCHIOETBCSA ycBimomuieHo. OTpuMaHi 3HaHHS HE CepTH(IKYIOTBCSA, X04a II€ MOXIIHBO.
Hedopmanbna ocBiTa — 116 KypcH, TpOMajChki 00’€IHaHHS, CEMiHApH, JIEKTOpii, sKi OpPIEHTOBaHi Ha HOBE
CaMOBH3HAYEHHS, OHOBJICHHS, a TaK0X TNIMOOKY iH(OpPMATHBHICTh. 3a3BHUail 11 GpopMa OCBITH HE mependadae
OTPUMAHHS TUTUIOMIB JJOPOCIUAMH [5].

[IIupokuii cHeKTp OpraHi30BaHMX HaBYaHb JUIS HOJBCHKUX YYHTEIIB IPUPOJHUYO-MATEMAaTHUYHHUX
NpeAMETIB y BUMNIAAI HeOPMaIBHOT OCBITH 3alpONOHOBAHO SK YacTHHA NMpOTpamMu criBmpaii MiHicTepcTBa
HamionansHoi ocsit Pecniy0miku [Tomemia 3 €Bponeiicbkum Corozom [10, 18].

[IpukiagoM Takol MATPUMKH JUIsI BYUTENTIB, SKi MPANIOIOTh y 3arallbHOHAI[IOHAIEHOMY MAacIiTadi
Honei, Moxke 6yTu gistibHicTs Ocepeaky po3utky ociti (Osrodek Rozwoju Edukacji), mo BinOyBaeTbes B
pamKkax npoexty «CrucTeMa miArOTOBKH BUMTETIB HA OCHOBI 3aTalbHOIOCTYITHOT KOMIUIEKCHOT MIATPHUMKH IIKiD»
(Projekt «System doskonalenia nauczycieli oparty na ogélnodostepnym kompleksowym wspomaganiu szkothy).
30KkpeMa, 10 HBOTO HAJIGKUTh CTBOPEHHS 3HAYHOI KUTBKOCTI Mepexk 0OMiHy JOCBiZIOM, Y TOMY YHCIi B Taimysi
MaTeMaTHKH Ta MPUPOJHUINX HAYyK, a Takok pyHkmionysanns Llentpy Hayku «Komepuuk» y Bapiasi.

IToTpiOHO 3a3HAYMTH, MO HAJAHHS OCBITHIX IMOCIYT y BUTJIAMI IMiSIIBHOCTI IIEHTPIiB HayKW — Bimoma
cBiToBa npakrtuka. Ilepmmuii Llentp Hayku mix HasBoro «Excmiopatopiym» (Exploratorium) OyB 3acHOBaHHH Y
1969 poui B Cau-®panuucko. HMoro 3acnosunkom 6y ®pank Ommenxeiimep (Frank Oppenheimer), npodecop
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¢izuku. Ycmix 1iei GopMu OCBITH B MO€AHAHHI 3 IHHOBAI[IHOIO KOHIIEMIIIE€I0 BUCTABKU J03BOJIMB YIPOIOBXK
HacTynmHHX 37 pokiB ctBoputu Ounbine 500 meHTpiB HaykH, nepeBakHO B IliBHiuHIH Amepwuui, ABcrpamii Ta
Kpainax €Bpometicekoro Coro3zy. OCTaHHIM 9acOM 3pOCTa€ KUTBKICTh X 00'ekTiB B A3ii, Apuri ta CximHiit
€Bporri.

Y PecryOmini Ilompmoia BHHHKHEHHS ILEHTPY HAYKH CTajl0 HOBOIO IHCTHUTYIIEIO, IO 3alMaEeThCA
CTBOPCHHSM 1 HAJaHHSAM IHTEPAKTHBHUX HPUCTPOIB i €KCIIOHATIB, SKi MO3BOJSIOTH BiIBigyBadaM MpPOBOJUTH
eKCIIepUMEHTH 1 criocTepeskeHHs [11].

Bapmascrkuii Lentp Haykn «Konepauk» (mami: LleHTp) opranizoBaHo miJ BIUIMBOM MEPIINX MTOIBCHKUX
HayKoBo-nonyisipHux 3axofiB — HaykoBux [liknikiB (Piknikow Naukowych) i ®ecrusanis Hayku (Festiwali
Nauki). Ix BenuuesHuit ycmix, a Takox 3HauHi colianbHi if Mi3HABaJbHI edeKTH CIIOHYKaIH Blaxy Bapmasu
CBOEYACHO 3BEPHYTHCS JI0 TIOIBCHKOTO YPSIY 3 BIAMOBIAHOO iHimiaTUBOK [11].

PoGora LlenTpy rpyHTy€eThCs Ha YTO1 PO HaMIpH CIiBIpali Moo peanizamii npoekry «Exploratorium»»
(2004) mix wmictom Bapmasa, MinicrepcTBoM Hayku W iHpopMaumiiHMX TexHoJoTiH Ta MiHiCTEepCTBOM
HalliOHAJILHOT OCBITH, a MOTIM YTOJOI0 NMPO CTBOPEHHS CIIJIBHOTO KYJIBTYpHOTrO 3akiany HaykoBuil neHTp
«Komepruky (2005). Y mumai 2006 poxy Haykosuii ierTp «KonepHuk» OyB BHECEHUH 0 PEECTPY KYIBTYpHHUX
3akamis [11].

3rigao 31 CTaTyToM, METOI IisUTHOCTI LEHTPY HAYKH € NOIMIMPCHHS HANIOHAJhbHUX Ta CBITOBHX
JOCSITHEHb HAayKHW 1 TEXHIKH, 30KpeMa, YTOUHEHHS XapakTepy SBHII 1 TPOIECiB, AKi HAac OTOYYIOTh, 3a
JIOTIOMOTOI0 HAayKOBUX 3ac00iB. [isSUTBHICTh HEHTPY CIPHSE€ PO3BUTKY 3aIiKaBICHOCTI HAYKOK Ta KYIBTYPOIO
4yepe3 BU3HAHHS 1X Ceporo MPUBAOIMBUX MOMIYKIB, JOCTIHKEHb Ta JOCBIY, MOSICHEHb TOTO, SIK JIFOJICHKI 3HAHHS
MO’KYTh BUKOPHUCTOBYBATUCS /I PO3BUTKY cycminbeTBa [11].

Tako, AiSIIBHICTD LEHTPY CHPSIMOBaHA Ha MIATPUMKY Ta IOTMOBHEHHS LIKUIBHUX MPOTrpaM Uil y4YHIB Ha
PI3HMX pIBHIX HAaBYaHHS, CTBOPEHHS OCBITHBOI'O MPOCTOPY y BHUKJIAJaHHI WIKIJIBHUX MPEIMETIB, PO3LIMPEHHS
MICIICBOI, pEriOHAIBLHOI Ta 3arajJbHOHAIIOHAIBHOI OCBITHROT 043U, CTBOPEHHS Ta HAJaHHS PIBHUX MOXJIMBOCTEH
JUIL PO3BUTKY Ta caMopeaii3alii MOJOJOro IOKONIHHS, MOMyJspu3alii MoJbCbKOT KyJIbTYpH Ta HayKH B
KOHTEKCTI CBITOBHMX IOCSTHEHb KYJNBTYPH Ta HAayKH, NPOCYBAaHHA i€l HABYAHHS HPOTATOM YCHOTO JKHTTS,
iHCTipaii my0migyHuX 1e0ariB, MO MiJHIMAIOTh CYCIIFHO 3HAYNMI TeMH HaYKH 1 KynbTypu [11].

Ocsira, SIKy OTPUMYIOTH YYUTETl NPUPOJHUIO-MATEMaTHYHUX NPEIMETIB B MEXaxX AISUIBHOCTI HEHTPY
HayKkH y BapmiaBi, MO>KHa OXapaKkTepu3yBaTH SIK «HaBYaHHS Yepe3 MPAKTHKY».

I3 camoro mouaTKy 3acHyBaHHsS LEHTPY BUYHUTENI OXO4Ye BHUKOPHCTOBYBAIM HOTro MiATPUMKY. LleHTp
OpraHi3yBaB OJMH-IBA JHI iHTEHCHBHOTO BJOCKOHAJICHHs (axiBiiB. OcoOIHBICTF HABUAHHS IOJISATaNa B TOMY,
M0 yYaCHUKH TPALIOBAIN 332 KOMIUIEKTaMH HaBYaJbHUX IOCIOHMKIB I TEBHOIO HABYAIBLHOTO PO3ALITY
(HanpukIiaj, BUBYSHHS BIIACTUBOCTEW BOAM abo CBITIIA), sIKi MICJIs 3aKiHUEHHS NepeaBajiucs Ha J1abopaTopHe
obyiajiHaHHsl 70 OCBITHIX 3aKiaiiB (IIKOJA, 10 HAIpaBlisla BYMTENs HAa HABYaHHS, OTPUMYyBaja IOBHUM
KOMIUIEKT JIOTIOMOTH JIJI BChOTO Kiacy) [12].

Llentp nayku «Komepuuk» (http:// www.kopernik.org.pl) npoaoBxye IHTEHCHBHO MiJTPUMYBaTH
BUMTENIB i CHhOromHi. MoOro ocBiTHBOIO Micielo € (opMyBaHHS MaiGyTHBOTrO, IO BiAOYBAETHCS 3aBIIKH
BEJIMYC3HOMY BIUIMBY BUHUTENIB Ha CBOiX BHXOBAHIIB Ta iXHI iHTepecH: «Bamry poxs y ¢hopMyBaHHI MOIIOi HE
MoxHa rnepeouinntu. g mmanerapito «Hebeca KomepHuka» BM HallBa)KIMBIIII ITapTHEPH», 3a3HAYAEThCA y
3BEPHEHHI /10 BUMTENIB. LIeHTpOM CTBOPIOETHCS CreialibHa IporpaMa, 1o 000B’I3KOBO Bi/lNOBIAAa€ HABUYAIEHIM
IporpaMaM IIKiJl. YIpoBaKeHO eJIeMEHTH OCHOBHOTO HaBYAIFHOTO TuTaHy [11].

VY poboTi TuaHeTapiro BXOIATH Taki IiKaBi (OPMH HaBYaHHSA, IO KOPWCHI SK UIA Y9YHIB, TakK 1 Ui
BUMTEJIB — JKHMBI 1IOY, BiJI€0, Ja3epHi AeMOHCTpALii, My3W4Hi 10y, KOHIEPTH, 3yCTPiyl 3 YUCHUMH, BUCTABKH.
Jis BUMTENiB MpAIloe BUPOOHWYA CTYIisl, HANAETHCA MOXJIIUBICTH NMPHUAOATH JIIEH3iI0, 3AIHCHIOE MOCTyTra
«raHeTapii 6e3 6ap'epis» [11].

[opiuno Ilentp Haykm «KomepHuk» BigBiAyrOTH Oinbllle MinbiioHa BiaBimyBadiB. Cepen HUX Maiibke
MOJIOBMHA YYHIB 1 BUMTENIB, I SKUX «KOMEpHUK» CTaB MIHHMM MiclleM JJIs HaBYaJIbHUX MOi3M0K. [Iporpama
nmisubHOCTI «KomepHuKka» CTBOpeHa Yy CHiBOpami 3 MpPeICTaBHUKAMH pPI3HUX OCBITHIX CEpEeIOBHIN, SKi
CTBOPIOIOTH CyYacHy KyinbTypy HaBuanHs B [lonpmii. Bisur no LlenTpy 30arauye mkiibHy OCBITHIO porpamy i
Jla€ 3MOTY 3aHOBO peai3yBaTH LI 0a30BOr0 HABYAIBHOIO TUIAHY 3 Pi3HHUX mpeaMertis [11].

TuM9acoBi BUCTaBKM 3 yChOTO CBiTy 30arauyroTh noctiiiny npomosuuito Konepuuka. Tak, TuM4yacoBa
BucraBka «[loBiTpst — Olible, HiXK HIYOTO» 31 IIBEHIIapChKOTro HEeHTpy Hayku «Technoramay, nemMoHcTpye pi3Hi
aCTeKTH 1Ili€l HeMpHMITHOI CyMilmi, ska Kepye OaraTbMa cdepamMM HAIIOro >KUTTA. EKCIIOHATH BHCTaBKH
JIOTIOMararoTh Kpamie 3po3yMiTH, IO co0OI0 sBisie morojga abo aepoauHaMiuHI SBHINA, Ai3HATHCSA MO
€JIEKTPOCTPYM, THCK 200 BakyyM. OJJHOYACHO B 3aX0Jli MiCTHThCSI Oarato MOKJIMKaHb HA OCHOBHHMN HaBYaJIbHUI
wiaH 3 ¢i3ukn, reorpadii, TexHoorii Ta 6ionorii. BuctaBka 10mOBHIOE 3HAHHS, MEpeJaHi B IIKOJ, a CHiIbHE
3MIMCHEHHSI €KCIIEpUMEHTIB — II€ MOXJIMBICTH JJISl IHTErpallii IMKUTbHUX TpPEAMETIB Ha MpakTuIl. Takox,
BHCTaBKa CYMPOBOJKYETHCS CICHiaIbHUMK MiHi-CeMiHapaM#, HAYKOBUMH JIEMOHCTpAIliIMUA Ta 3aHATTAMHU Y
(hizmuHiii maboparopii. Y MaiicTepHi € HOBi eKCIIepUMEHTaNbHI KoMIuiekTH [11].

299



BICHMK No 2 (158). Cepis: IEJATOTTYHI HAYKU

Ille omna «BucraBka yacy, BUKJIMK co0i!» J03BOJISIE JOCTIOUTH HAa LIO 3/aTHA JIFOJUHA — CEPLEBY
JUSUTbHICTD, 3/IaTHICTH JIETEHb, EJIEKTPOAKTHBHICTh M'A3iB, TOYHICTH PYXY, UYTJIMBICTb JOTHKY, IIBHIKICTH
pearyBaHHS Ha IIOJIPa3HHUKH, aKOMONAIIHY 3MaTHICTH O4YeH, TOCTPOTY 30py Ta OaraTo IHINHMX MapaMeTpiB.
BucraBka gae MOXIUBICTD IPOBECTH YHIKAIBHUHN ypOK 6i0morii, (i3uku Ta Gi3MIHOr0 BUXOBAHHS, MOEIHAHUI 3
BUBYCHHSAM e(eKTHBHOCTI, QiTHECY, pedeKciB, aHAN3y XOIH, MapaMeTpiB cTpuOKa ¥ TouHOCTi. Jmg THX, XTO
IIKaBUTHCS MiATOTOBICHO POOOYi KAPTKH YIACHHUKA, SKi JONOMAraloTh IMOTIIHONTHA PO3YMiHHS OKPEMUX IHUTaHb
[11].

HixaBoro ¢opmoro HaBuaHHI € «HoBi cemiHapu B iaboparopisx». YdUHIB, SKi 3aKiHUWIA 6-H Kiac
MOYaTKOBOI LIKOJIHU, 3aIpOIIYIOTh JI0 3aHATh Y Jlaboparopisx. [1ix kepiBHUIITBOM (haxiBIiB BOHH CaMi IPOBOJISTH
3aXOIUTMBI eKcrepruMeHTH. [IpoTsIroM ABOX TOJMH BOHM MarOTh MOXJIMBICTH NpPALIOBATH 32 JOCIIIHHLBKUAM
METOJIOM, K 1 BU€HI, BUKOPHCTOBYIOUM HpodeciiiHe oOnamHaHHsa. Y (i3uuHii nabopaTopii BOHU TOTYIOTH i
MPOBOJISATH €KCIIEPUMEHTH 3 BOJIOIO B SIKOCTI TOJIOBHOTO CKJIaJHHKa. HOBI IPOJYKTH TaKOX YEKArOTh y XiMIUHIH
nabopatopii, A€ y4acHMKaM IPONOHYIOTh BHIOTOBHTH KpeM 3 YIbTpa-(piosieToBUM (UIBTPOM Yy BHUTISIL
eMYJIBCIT.

Y OionoriuHiii nmabopaTopii y4YacHHKIB 3ady4aroTh IO BUPIMICHHA KPUMIHANICTUYHOI Ta€EMHHIL 1 B
POOOTOTEXHIIlI MAarOTh MOJJIHMBICTh TEPEBIPUTH, UM € Y JIFOJCH i TYMaHOIZHHUX POOOTIB IIOCH CHINBHE, KPiM
(opmu. 3aHATTSA MO3BOJAIOTH JOCSATTH IUJICH OCHOBHOTO HAaBYAIBHOTO IIaHY 3 PI3HUX NPEIMETIB Cy4acHUM
crocobom [11].

JeranpHime mpo xabopartopii, siki oOJamTOBaHI B IICHTPi, MOXE PO3KpUTH poOoTa jadopaTopii mix
Ha3Bolo «HoBi moka3u B ruianerapii». lllopoky o ii mporpaMu monmaroTh mokasw HOBHX (UIBMIB Ta IIOY,
JIOTIOBHEHI aCTPOHOMIYHMMHU HOBMHAMU Ta iH(pOpMAIli€lo po HalIikaBini sBuma Ha Hebi. Tak, s nepernsany
YUHIB CTapIIMX KJaciB pekoMeHnoBaHo ¢pinpM «HopHi aipu». Lle momopoxk y HeBizome, 1O NPHUCBSYEHA TOMY,
SIK BOHU BUHHKAIOTh 1 1110 BiJIOYBA€THCS BCEPEAMHI IMX 3araJIKOBUX acCTPOHOMIYHUX 00'exTiB. HOBHM enemMeHTOM
nporno3uuii neHTpy € «KocMiuHuH ypoK», SKHH y4YHTeli MOXXYTh HPOBOJIUTH CAaMOCTIHHO y BHCTaBKOBOMY
npocropi [11].

[IpuBepTae yBary BHCTaBKa «30HA EKCIEPHMEHTIBY», NMPHUCBSIUCHA MoAWHI i npuponi. Lle Benmdesnui,
TEMaTHYHO KOTEPEHTHWH MpocTip, mio 3aiiMae Bech mepmmii moBepx «Komepruka». Tyr BimBimyBauam
JIO3BOJICHO EKCIEPHMEHTYBAaTH N IIyKaTH BJIacHi, HEOYEBHIHI pimieHHs. JlOCBiA, OTpMMaHWI Ha BHCTaBII,
BIIKPUTHII 1 OaraTOBUMIpHUIL, JO3BOJISIE CTBOPIOBATH BIIACHI TIMOTE3H, a IIOTIM MEPEBIPATH iX. Y PO3MOPSIKEHHI
OCBITHBOTO pecypcy moHan 200 eKCIoHaTIB, MO0 YTBOPIOIOTH 19 TeMaTmyHux Tpym. Lle mo3Bomnse moenHyBaTH
pi3HiI TeMM i BHUBUYATH SBUILNE KOMIUIEKCHO, IO CIIPHSE KPAIIOMY 3alaM'sTOBYBAaHHIO W PO3YMIHHIO CKIAIHHX
npoueciB. CxiJjHa yacTHHA PUCBSYEHA JitoauHi. Lle gomomarae nepeBipuTH, sIK MOYYTTS it HABUYKH JJO3BOJISIIOTH
OTpPUMYBATH, IHTEpPIPETYBATH W OMKMCYBaTH CBIT. 3aXiJHa 4YacTHHA 30Cepe/keHa Ha (I3MYHMX sBUIIAX. €
eKCITOHATH, TIOB’SI3aHi 3 XBUIISIMH, CTPYMOM, pimuHaMu a0 XaoTHIHUMH siBuamu [11].

BucnoBku. OTxe, po3MIsIHYBUIN Cy4acHi ()OPMU BJOCKOHAJICHHS] BYMTEIB MPUPOTHUYIO-MATEMATHIHNUX
NpeiIMETiB, [0 BIPOBA/KYIOTh Yy cucreMi mnexaroriynoi ocBith PecnyOmiku I[lonpma i, 30kpema,
BUKOPHCTOBYIOTH y JistbHOCTI LleHTpy Hayku «KomnepHuk», My IiHIUIN BUCHOBKIB!

—cepell OCHOBHUX NpPUHIMINB, 33 SKUMH 3/1IHCHIOETHCS BIOCKOHAJICHHS BUWTENIB IPHPOIHUYO-
MaTeMaTHYHUX npenMeTiB [Tompii, € B3aeMO3B’ 130K TeOpii i MPAKTHKH, 3MIHIOBAHICTh, PI3HOMAHITHICTH (opM,
HETIepepBHICTh, 0araTOBUMIipHICTh, 0araTOPiBHEBICTH 1 BIAKPUTICTE;

— yuuTeni MaloTh IPaBO CaMOCTIHHO oOWpaTH (opMy CBOrO BIOCKOHAJEHHS, 30KpeMa Ha HPaKTHIl
peati3yeThCsi MOXIIMBICTh MIIBUINCHHS KBaidikamii (axiBmiB OUIIXOM He(opMambHOI OCBITH, IO BJIAJIO
MOEHYETHCS 3 HaJIaHHSIM OCBITHIX mocityT (hopMaiibHOT Ta iHPOPMaIIbHOT OCBITH.

— (GOpMHU  BIOCKOHAJICHHS TOJbCHKAX YYHUTENB MPUPOAHHUYO-MATEMATUUYHUX IPEIMETIB MaroTh
TEHICHIIIIO 0 TIOCTIHHUX 3MiH Yy 3aJIe)KHOCTI BiJl BAMOT CYCIHIJIbCTBA.

Iomanpmoro gocmipkeHHS TOTpeOye 3MIKCHEHHS MOPIBHUIBHOTO aHAi3y BiAMIHHOCTEH (opM 1 MeTOiB
CHCTeMH TiIBHIIECHHS KBaJliikamii BUMUTENIB MPUPOTHUIO-MATEMATHIHAX HPEAMETIB y MiCISIUIIOMHIA OCBITI
VYxpainn i Pecriy6miku [Tomprma.
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FORMS OF TEACHER DEVELOPMENT IN THE ACTIVITIES
OF THE POLISH CENTER OF SCIENCE «COPERNICUS»

Article’s purpose. The purpose of this article is an attempt to consider modern forms of
teachers of natural and mathematical subjects’ development, which are being implemented in the
system of pedagogical education of the Republic of Poland and in particular, used in the activities
of the «Copernicus» Science Center in Warsaw.

Methodology. At the level of specific scientific methodology, conceptual ideas of
comparative pedagogy were used to analyze the pedagogical experience concerning the problem
of continuing education of teachers of natural and mathematical subjects in postgraduate
education of the Republic of Poland.

Scientific novelty. The scientific novelty of the results obtained is the further development
of scientific positions regarding the forms of improvement of the qualification of teachers of
natural and mathematical subjects in postgraduate education.

The forms of Polish teachers of natural and mathematical subjects’ development in non-
formal education, which are organized at the national level through the activity of the Education
Development Branch, are considered, in particular, the implementation of the project of «Teacher
Training System on the basis of public comprehensive school support», which is being co-financed
by the European Social Fund.

Regarding this, particular attention is paid to the activities of the «Copernicusy Science
Center in Warsaw, which is identified by the Polish sources as the new institution of Poland,
which contributes to the development of science and culture of the country. The forms of teaching
physics, astronomy, chemistry, biology, which are used in the work of the Polish Center of
Science, namely, the creation and provision of interactive devices and exhibits in the educational
process, conducting experiments and observations in laboratory conditions are described.

The peculiarities of the work in the planetarium that includes interesting forms of teaching
natural and mathematical subjects which are considered to be useful both for pupils and teachers
(live shows, videos, laser demonstrations, music shows, concerts, meetings with scientists,
exhibitions) are revealed. The available forms of practical direction in teacher development, such
as work in a production studio, purchase of a license, giving the teacher the opportunity to
independently conduct his lesson by means of the center are covered.

Conclusion. In the article the author comes to the conclusion that the forms of development
of Polish teachers of natural and mathematical subjects will have a tendency to constant changes
in the future, depending on the requirements of society. And today they are considerably
expanding due to the development of non-formal education of specialists.

Key words: teachers of natural and mathematical subjects, teacher development, non-
formal education, the Polish Center of Science «Copernicusy.
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