H.I". Bouoc,
BHKJIAIaYKA NPUPOTHUYUX HAYK
JIH3 «JlicoBoacbkuii ITAJD»
YPOK IPUPOJTHUYNX HAYK (®PI3BUKO-ACTPOHOMIYHUI MO/IYJIb)
TA STEM-TEXHOJIOT'Ii

AHnomayia. Y cmammi posenaHymo memoou, nputiomu, egexmueni 3acoou
peanizayii  enemenmie  STEM-  oceimu Ha  ypokax  npupooOHuU4ux  HAyK
(Qhizuxo-acmpoHoMiuHULL MOOYIb), HABECOEHO KOHKDEMHI NPUKIAOU BUKOPUCTAHHSL
STEM-y nio uac 3auams, pozxpumo nepesazu STEM-ypoxis.

OaHuM 13 aKTyaJbHUX HANpsSMIB IHHOBAaLIMHOIO PO3BUTKY HPUPOIHHYUX
Hayk € STEM-opienToBanuii minxig g0 HaBdaHHsA. STEM-ocBiTa — 11 HHU3Ka 4YH
MOCJIIOBHICTh KYpCiB, a00 MporpaM HaBYaHHS, SKa TOTye 3100yBadiB OCBITH 0
YCHIIIHOTO TPAIEeBIAIITYBAHHS, O OCBITH MICJISI 3aKIHYEHHS JIIICI0, BUMArae pi3HUX
1 OUIBIII TEXHIYHO CKJIAJHUX HAaBMYOK. Taka cucTteMa OCBITH HaB4ae 3700yBava OCBITH
KUTH y pEaJbHOMY IIBUAKOIUIMHHOMY CBITI, SIKMM MOCTIMHO 3MIHIOETHCS, BMITH
pearyBaty Ha Il 3MiHU, KPUTHYHO MHCIHUTH, OyTH 3arajbHO PO3BHHEHOIO TBOPYOIO
ocobucTicTio. 3100yBayl OCBITH, IO TMPOXOJSATh HABYAHHS 3a TAKOK CHUCTEMOIO,
Oe3rmepeuHo, CTalTh JiAepaMH COIyMY, JIETKO aJanTyIOThCS Ta 3HAXOMATH CBOE
MICIIE B KUTTI.

Posrnsinemo  BukopuctanHs — enemeHTiB  STEM—ocBiTM Ha  ypokax
IPUPOIHUYNX HAYK ((h13UKO-aCTPOHOMIYHUIN MOJTYIIh).

Omuum 13 edexTuBHUX 3aco0iB  BukopuctanHs STEM-eneMeHTIB €
JTOCHITHO-TIPOEKTHA TIsUTbHICTh. [IpO€KTHA MISJIBHICTH-0/IHA 13 HAUMEPCIEKTUBHIIIUX
CKJIQZIOBUX OCBITHBOTO TPOIIECY, KA CTBOPIOE YMOBM CHUCTEMaTH3allii, MOKIUBOCTI
OpI€HTYBaTHcs B 1H(GOPMaLIMHOMY IPOCTOpi, OauuTh MpoOIEMy 1 HaBYA€ MPUKUMATH
pileHHS.

B ocHOBI MeTomy NpPOEKTIB JieKaTh PO3BUTOK MI3HABAIBHUX HABUYOK
3100yBayiB OCBITH, YMiHb CAMOCTIHHO KOHCTPYIOBATU CBOi 3HAHHS W OPIEHTYBATUCH
B iIH(pOpMaIIITHOMY MPOCTOPI.

Sk npuknaz, po3riTHEMO NPOEKT « BiacTuBOCTI pijinH, Ta3iB 1 TBEPAUX TLI».



Y exkcnepuMeHTAJIbHOMY JIOCHIDKeHHI Opanu ydacTh 3700yBadi OCBITH
nepmoro Kypcy. ExkciepuMent OyB cipsMoBaHuiA Ha GOpMyBaHHS Y HMX HABUYOK Ta
YMIHB:

- pedIIeKCUBHI YMIHHS;

- TIOTITYKOBI (JIOCTIAHUITBK] YMIHHS);

- yMiHHS ¥ HABUYKHA POOOTH B CHIBPOOITHHUIITBI;

- MEHE[PKEPChK1 BMIHHS 1 HABUYKHU;

- KOMYHIKATUBHI BMIHHS;

- MpEe3CHTAIlIHI BMIHHS 1 HABUYKH.

[IpoextHa pobora Oyna BHU3HAu€Ha y 4aci Ta CHpsSMOBAHAa HAa CaMOCTIHY
poOoTY 3 naHoi Temu mpoekTy. [Ipu boMy y4HSIM TOBENOCS PO3B’SA3aTU Ta POSKPUTH
OCHOBHI €Talu MNPOEKTHOI TEXHOJIOTIi, MOCTaBUTU HPOOJIEMY HOCIHIJKEHHS; YITKO
CIUTAaHYBaTH KPOKH PO3B’s3aHHS MpOOJIEeMHU; TMPOBECTH TMOUIYK iH(OpMAIIii;
CIPOEKTYBaTH KIHIIEBUM pe3yJbTaT Ta 3pOOUTHM MPE3EHTAIlI0  OTPUMAHMX
pe3yJbTaTIB.

EdexruBHicTh po60TH 3100yBadiB OCBITH OILIIHIOBAJIH 332 TAKUMH KPUTEPISIMU:

1) 3a 3MICTOM: OIIHIOBAHHS PE3YyJIbTATIB 3HAHb Ta YMIHb IS HAYKOBOTO
OOTpyHTYBaHHS OTPUMAHUX PE3YJIBTATIB 3 JOCIIIKYBaHOI TEMU;

2) cmiBmparlsi: poOoTa B IpyIli, MPaBHWJIBHUN PO3MOJILT 000B’SI3KIB Ta BHECOK
KOYKHOTO Y KiHIICBUH PE3yIbTaT MPOEKTY;

3) mpe3eHTalliss TPOEKTY: TpaBWIbHA IHTETpaIlis TeKCTy, rpadikiB Ta
OCHOBHOTO 3MICTY MPOEKTY.

OTtxe, peanizalis Ta JIEMOHCTPYBAaHHs MPOEKTIB K eneMeHTiB STEM—ocBiTh
3HAYHOIO  MIpPOK0  BIUIMBaIOTh Ha  €(QEKTUBHICTh Ta  SKICTh  YpPOKIB
(13UKO-aCTPOHOMIYHOTO MOJYJIS.

[lixaBum enementoM STEM-—ocBiTH Ha ypokax NPHPOIHUYUX HAYK €
TEXHOJIOT1S PO3BUTKY KPUTHMYHOTO MHUCJEHHS, ska (gopMye y 3100yBaqiB OCBITH
TBOpYE MUCJICHHS, CIIPHUSIE PO3BUTKY KpeaTUBHOCTI. KpuTuuHe MUCICHHS HEOOXiTHE
i 9ac po3B’si3aHHS MPOONIEeMHHX 3aj7ad, (OpMyBaHHS BHCHOBKIB, OI[IHIOBAaHHS Ta

npuiHATTS pimieHb. CHpuiiMaHHS, pPO3YMIHHS, YCBIOMJIEHHSI Ta 3aCBOEHHS



HaBYaJIbHOI 1H(GOpMaIlli BUMarae akTHUBHOI PO3YMOBOi JiSJIBHOCTI, Y TOMY YHCII1
KPUTUIHOTO MUCIICHHS.

JIJ1st pO3BUTKY KPUTUYHOTO MUCIIEHHS HA yPOKaxX BUKOPUCTOBYIO TaKi METOJIH:
3aJTydeHHsI 37100yBayiB OCBITH JO JISJIBHOCTI 3 TOIIYKY BIAMOBIZI Ha pi3HOMAaHITHI
OUTAHHS Ta CKJIQJaHHS PI3HUX THUMIB MUTaHb, CKIAJaHHA CEHKaHIB, “KyOyBaHHS
pEleH3yBaHHs, YUTAaHHS 3 TO3HAYKaAMHU.

[InanyBaHHS TOTO, SIK BIPOIOBX YPOKY 3a0XOYyBaTH AKTHBHE HaBYAHHS
KPUTUYHOTO MUCJICHHS, 30BCIM HE TPOCTa CIpaBa: 3a CTHCIUNA ypPOK, SKUH € y
PO3MOPSIIKEHH1 BUKJIaa4a, CJIiJ] HE TIJIbKHU OINMpAaIlOBaTH HAaBYAJIbHUI Mmarepial, a i
nependadynTi OOMIH TyMKaMH, CTBOPUTH TaKl YMOBH, 11100 KOKEH yY€Hb MPAIIOBAB y
KOM(OPTHOMY JIJII HBOTO TEMIIl, «BUKPOITH» Yac JIJIs TOTO, 00 YUHI MOTJIM BUSBUTH
CBOi TBOpY1 37[1I0HOCTI Ta BUCJIOBUTHU CBOi 1ei. Ha eTari mianyBaHHS ypOKY BaKJIUBO
ONTHMAJIBHO AiOpaT METOAM Ta NPUHOMH HABYAHHS 3 BEJIMKOI NANITPH, SKY
nporionye STEM—ocBira.

EdexkruBaum 1151 yuHiB € Meton «3naro — Xouy Oiznamuca - /li3nascay.
Moro [o1inbpHO 32CTOCOBYBATH B POGOTI 31 3HAHOMHUMU VIS yUHIB TEMaMH.

ixaBum 1st yuHiB € metop «lIpozno3yeannsn 3a intocmpauicro». Bukiianau
Ma€ TMOKa3aTH UIIOCTpAIliio A0 TeMH OOrOBOPEHHS, a y4YHI MOBUHHI 3pOOUTH CBOI
OPUMYIIEHHS I0JI0 TEMU Ta 110 BOHU 3HAIOTH 3 I[OTO MPUBO/LY.

Merton «Acouiayisay 3aCTOCOBYETHCS IJI1 BU3HAYEHHS TEMU YPOKY, PO3BUBAE
ysBy Ta 1HTYimito. Tak, mpu BHBUEHHI TeMu «TerioBl MarvHW», MiJ Yac eTamy
akTyamizaiii 3700yBadl OCBITM MOBHUHHI 3allMcaTd CBOi acolliarlii, sKi MOB’sA3aHHI 13
MOHSTTSIM TETUIOBI IBUTYHH.

JlieBUM MeTOJOM 3alliKaBJiCHHs 3/100yBadyiB OCBITH € «Kowiuk ioeity
(bpeincmopmine), SAKUN Ja€ MOXIMBICTH YYHSIM OOMIHIOBaTHCS 1H(}oOpMalli€ro B
KOMaH/IaX.

[lixaBumu ans 3700yBadiB OCBITH € oOudakmuuni icpu «Hezaxinueni
peuenna», «Bipw — mne e¢ipwoy. Hanpukian, npu BUBYEHHI MarHiTHOTO TIOJIS
MPOTOHYIO 37100yBayaM MUTAHHS, K1 TOYMHAIOTHCS CI0BaMU «A npasoa, wo...?”»

MazHImHe noje He MamepilaibHe,

MazHimue noje iCHy€ HABKON0 PYXOMUX 3aps0ie;



RIGHIYHULL NONIOC CMPIIKU KOMNACA 8KA3YE HA NIBOEHHUU MASHIMHUL NOTIOC
3emani;

cuna Amnepa obepHeHo nPonopyitiHa cuii Cmpymy y npoGiOHUKY;

diamazHemuKy niOCUNIOIOMb 308HIUHE MACHIMHe NoJle Y COMHI pa3ie,

KOmMyuika 3i cmpymom eoe cebe sik MazHim?

EdexTtuBHuME mig yac BrpoBapkeHHs eleMeHTiB STEM—ocBiTH € 3aBlaHHS
Ha 3aJIy4E€HHS 10 aKTUBHOTO JOCIIKEHHS Marepiaiy, MOUIyKiB a00 KOHCTPYIOBaHHS
3HaHHS Yy TMpoleci poboTH 3 MarepiasioMm, 30Kkpema, 1e wmetoau: «llouepzoei
3anumannay, « Yumaemo ma 3anumyemor, « HYumanusa ¢ napax — y3azaibHenns @
napaxy», «4umanns 3 mapKysanuam mexcmyy, «Cnpamosane yumannsny.

Jist  dopMmyBaHHS BIACHOTO CTaBJIEHHA JO MpoOieMu € e(QEeKTUBHUM
BUKOPUCTaHHS npuiioMy «/linia uinnocmeity. 1le 3apnanns Bumarae, o6 3700yBadi
OCBITH 3aiHSUIM MO3MIIIO IIOJ0 SKOTOCh MUTAHHS YU MPOOJIEMU Ta apryMEHTYyBaJld
CBOIO ITO3UIIIIO.

[Ipu BuBueHHI TeMHu «KopmyCKyIsipHO-XBMJIBOBHUI Jlyasli3M CBITJIa» BBAXKaI0
JIOIIbBHUM BUKOPUCTAHHS 4YumanHa 3i ckaaoauuam oiacpamu Eiinepa-Benna —
MeTony rpadiyHoro mnojaHHs 1H(opmalii Mg yac OOroBOpeHHs ABOX 1Jied abo
TEKCTIB, MK SIKUMH ICHYIOTh CIIUIBHI Ta BiAMIHHI puch. [Ipy BUKOpHCTaHHI TaHOTO
MeTrony (opMyrOThCS HABHYKHM TIOPIBHAHHSA 1 KiIacudikalii, CTPYKTYpyBaHHS
1H(popmaii.

«/lomka 3amuTaHb» — 116 METOJ MOTHBaIii 37100yBadiB OCBITH 0O
MOJIAJILIIIOT0 BUBYCHHS TMUTAHHs, MOIIYKIB HOBUX JiKepen iHdopmarlii, KpiM CBOiX
nigpy4HukiB. KpiM Toro, AaHuii MeToJ € OCHOBOIK JUIsl IJIAHYBaHHS YPOKIB, KOJIU
BUKJIaJlad PO3poOJisi€ 3aBIaHHs, 3aCHOBaHI Ha 1HTepecax 3400yBaviB OCBITH, 1 TOMY,
IIIO IM I[1KaBO JOBIJIATHUCE.

BaxnuBy ponb y dopMyBaHHI MUCIEHHS 3100yBadiB OCBITH BIIITPa€ METOJ
«Toécmi/monKi numannay, KOIU BUKIaAa4 (HOPMYIIOE€ 3allUTaHHS PI3HOTO PIBHSA
cknagHocTl. «ToHKI» mNUTaHHS mnependayaroTh BIAMNOBIAb JHMILE «TaK 4YM HID» 1
MOYMHAOTHCS, HANpUKIal, Tak: XTo ...?7 Io...? Yu npasaa, mo...? Yu npaBuibsHUM
€ TBEpPJUKEHHS, 110...7 Y MOXJIHUBO, 110...7 Yu 3riiHl BU 3...7 XTO BIAKPHB...?

«ToBcT» mnUTaHHS BUMAararOTh PO3TOPHYTOI BIAMOBIAI — 3 aHAJII30M, CHHTE30M,



MOPIBHSHHSAM, OLIHKOI0. Hanpukmnan: paiite Tpu mnoscHEHHs, 4yoMmy...? IlOsICHITH,
yoMy...? Yomy BHM BBaxaere, mo...7? Y YoMy pi3HUUA MiXK...? 5K MOHa
y3arajJbHUTH HacTymH1 moHATTs...? [lo Oyne, skmro...?

IIpu HaBuaHHi 3700yBa4yiB OCBITH pO3B’SA3YBaHHIO 3aJad CIIOYaTKy
BUKOPUCTOBYIO «/Iociunuit nanytoxncok», KONu 10 3aBAaHHA TOJAIOTHCS MOCHJIAHHS
0 TeKcTy maparpada, GopmMynu 1 Bce 11e MOTPIOHO MOETHATH 3TITHO 3 JIOTIKOIO
pO3B’sI3aHHS 3aBIAHHS.

Jlnst  BiampaitoBaHHS ~BMIHHS — 3aCTOCOBYBarTM HaOyTi 3HAHHS  TpU
pPO3B’sI3yBaHHI 3aJ]ad Hamararocs BUAUIMTU UMK ypOK, Sk HazuBaro «Buxop
3a0ay». Ha Takomy ypoll Ha NeplIMi IJIaH BHUXOAUTH 1HJIMBIAyadbHa poOOTA.
3azmaneriip roTyr0 OJaHK 3 MPI3BUIIAMHU YYHIB 1 KOJIOHKaMU 3 HOMEpaMU 3aBJaHb,
ixHi po3B’si3ku. Ha momii Bumucyro HOMEpH 3aBaaHb. Ha KiHelb YpPOKy KOXKEH
3m00yBad OCBITH 3HA€ CBIM pe3yibTaTr, YCBIAOMIIIOE, HaJ YUM 1€ MOTPIOHO
npairoBaTu. A Ui BCIET TPy OTOJOIIYETHCS KOJEKTUBHUM PE3ylbTaT — CKUTbKH B
CepeHhOMY 3aJlad pPO3B’s3aB KOXKEH y4eHb. [l CTBOpPEHHs CHUTyallii 3MaraHHs
MOJKHA TIOBITOMUTH aHAJIOT14HI JIaH1 1HIIOT TPyTIH.

[lin vac miaAOUTTA TMIACYMKIB YPOKY MOXKHAa BHUKOPUCTAaTH METOIHU
«Konuyenmyanvna maonuysn», «llopienanvna maonuysn», «T-cxema» d9u iHIIWAN
rpadiuyHUi croci0 y3araabHEHHS 1H(QOpMAIIil, METO CUMYAMUBHO20 MOOETI0BAHHS
TOILIO.

o BnpaB STEM—ocBiTH, 110 CHHTE3yIOTh 1HGOPMAIIiI0, IKY OTPUMAIU Tif
yac BMBYEHHS HOBOT'O MaTepially BIAHOCUTHCS MeTON «CenKany, Ikl 3aro3u4eHo 3
YPOKIB JIITEpATypH, ajie IKUN BBAXKAIO IOCUTHh aKTYaJIbHUM 1 ILJIKOM MPUJIATHUM JJIsI
BUKOPHUCTAHHS Ha ypokax (Pi3UKO — aCTPOHOMIYHOTO MOJYJIA.

3a3Buuail 3700yBayl OCBITH, SIKI PO3MOYMHAIOTH BUBYEHHS (DI3UKH, YXKe
3HalioM1 3 CeHKaHoM. Po6OTy mo Horo ckiiaJjaHHIO MOXKHA OpTaHi3yBaTH y TpyIi
(HamMcaHi B TPyIax CEHKAaHMW YacTimie OyBarOTh IIKABIIIIUMU 32 1HIWBIAYyalbHI, TOMY
10 YYH1 BIJIOMPArOTh JJI MiHI-BIpIIIB HAMOUTBII I1HHI 171€1), y api (mapTHEPH 3 IBOX
CEeHKaHIB TIOBMHHI CKJIacTH OAWH, 3 sSKUM oOujaa OymyTh 3romni. lle Hamae

MOKJIUBICTB KOXKHOMY VYYAaCHUKY IIapyu IIOYYTHU OJWH OIHOTIO, OLIIBIII KPUTHUYHO



PO3MIAHYTH JaHy TeMy Ta No0ayuTH y TBOpax MapTHepa Ti i7ei, sSKi BiH MOXe
OB’ SI3aTH 31 CBOIMU) .

3pa3Kku CKIIaJeHUX 37100yBa4aMy CEHKaHIB:

Poboma. Lllsuoxicme. Dizuka.
Kopucna, Cepeons, Jloeiuna, yikasa.
3ampayena. mMummesa. Busuae, ananizye,
Hedhopmye, 36inbutyemucs, 8I0KpUBAE.
nepemiugye, 3MIHIOE. 3MEHULYEMbCA, 3MIHIOE Ilionopsokosye
Buznauae Hanpsm. ece MamemamudHum
eHepeemuuHi  3ampamu Xapaxmepu3zye 3aKOHaMm
cucmemu. MeXaHiYHUU pyx mina. Maiioymue.
3mina enepeii Bionocna.

[lixaBumu 17 3100yBavyiB OCBITH € CKJIAJaHHS KOPOTKOi pO3MOBiAl 3a
TOTOBUM CEHKAaHOM (3 BHKOPHCTaHHSM CIIB 1 (pa3, 1m0 BXOAATh Yy HOTO CKIJIAN) YH
KOPEKIIis ¥ yI0CKOHAJICHHS TOTOBOTO BipIIIa.

IIpu poOOTI 3 CEHKaHOM MOKHa BUPILIMTH Opa3y KUIbKa 3aBAaHb: BUBYEHUI
Ha ypoIll Marepias HaOyBa€ €MOIIMHOTrO 3a0apBlICHHA, 110 CHOpPHUSE HOro OUIbII
IJTMOOKOMY  3aCBOEHHIO; 3HAYHO AaKTHBI3YEThCS CJIOBHUKOBHM 3amac  y4HIB;
PO3BHUBAIOTHCS BMIHHSI y3arajbHIOBAaTH W CHCTEMAaTHU3yBaTH CKJIQJHY 1H(pOpPMAIIIO,
dbopMyITIOBaTH 171€10; aKTUBI3YEThCS 1 PO3BUBAETHCS MUCIICHHEBA NISUTBHICTD, 00pa3He
MUCJICHHS .

Buxopucrtanus enementiB STEM—ocBiTH Ha ypokax NPUPOAHUYMX HAyK
(p13uKO-acTPOHOMIYHUM MOJYJIb) AOTIOMAararoTh:

- PO3BHBATU B YYHIB CIIOCTEPEKIMBICT; CXUIBHICTH A0 IHTEpHpeTali,
aHaji3y, BHUBEJCHHS BHCHOBKIB; BJIACTUBICTh JaBaTH OIIIHKH 17esiM, IpeaMeTaM,
SIBUIIIAM TOIIIO;

- dbopMyBaTH KOMIIETCHTHOCTI JOCIITHUKA;

- CIIpUSATH Kpallii corfiaiizaiii 0COOMCTOCTI, pO3BUBATH TaKi HABUYKH,
K CIIBPOOITHUILITBO, KOMYHIKaTUBHICTh 1 TBOPUICTH;

- HAaBYUTH 3700yBa4iB OCBITH MHUCIUTH Ta 3HAXOAUTH HEOOX1IHY

iH(popMallito, BUPILIYBaTH CKJIAJHI 3aBAaHHS, NPUMMATH PIMIEHHS, OPraHi30BYBaTU



CIIBIpAII0 3 IHIIMMHU 3700yBayaMd OCBITHM Ta BHUKIIagadeM. 3700yBadi OCBITH
BUYATHCS CTBOPIOBATH i/Iei Ta BTUTIOBATH iX B JKHUTTSA, TPE3EHTYBATH PE3YJIbTATH

BJIACHUX TOCJIIKEHb.
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