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Y ecmammi posensoaromscs numanua 6uKOpUCmManHs pobomomexHiKu K 3acooy nio2omosKu
maubymuix euumenie 0o euxopucmanui STEM-mexnonocii y npogecitiniii  OisibHOCHI.
Bnpoeaodoicenns inmespamusnux Kypcis sueuenns 0ionoeii, izuxu ma ximii nompedye niocomosxu
8UUMENi8  NPUPOOHUYLO-MAMEMAMUYHUX —OUCYUNIIH  O1sl  (opMySanHas y HUX  BIONOBIOHUX
komnemenmuocmeul. Oceimusa pobomomexHika, Ha Haut NO21A0, Y NOEOHAHHI 3 BUBYEHHAM OA308UX
Oucyuniin, € IHHOBAYIUHUM 3ACO0O0M 0N PO3YMIHHA IHMe2pamusHocmi npeomemis. Y Oinvu
WUPOKOMY PO3YMIHHI, pOOOMOMEXHIKA € OCHOB0M OISl CHPUUHAMM | NIOMPUMKU COYIAILHO2O
NOMeHYiary MexHoNo2lu, a omokce, | NIOHAMMSA NPecmudrsCy HAYKOBO-MEXHON02IUHO020 HANDIAMY
PO36UMKY Y CYCRinbCcmei. B 00CniOxceHHi po32isaHymo HABYANbHI NAAHU OISl 3A2ANbHOOCEIMHIX
HABYAIbHUX 3aK1A016 31 WKIIbHUX Kypcis ximii (7-9 knacu), gizuxu (7-9 knacu), 6ionocii (6-9 knacu).
3micm HasuanvHux mamepianieé 3 yux npeomemie MiCmumov 200UHU OJisl 30IUCHEHHS NPOEKMHOL
OISILHOCMI, 8 OCHOBI SIKOI NOKIAOEHO (hOPMYBAHHSL YILICHUX VS18IeHb NPO 3AKOHOMIPDHOCIE PO3GUMKY
HAayKu i mexuonozitl. ¥ pobomi mu U3HAUUIU MeEMU 3 KOHCHO20 NpeoMemy, AKi MOodCymv Oymu
peanizoeami 3 SUKOPUCMAHHAM POOOMOMEXHIKU, HABEeIU NPUKAAOU MAKUX NPOEKMIB, A MAKONC
ekasanu emanu ix cmeopenus. Ha npomusazy ecmarnosnenii 0ymyi npo pooomomexuiuHuii npoexm,
SAK NPOEKM CYMO 3 THHOPMAYIUHUX MEXHONO02I YU DI3UKU, HaBeOeHO NPUKIA0 MpaHc@epy 3HAHL 3
Qizuku, ximii ma 6ionocii Ha pi3HUX emanax CMEOpeHHs makux cucmem. Buznauveno
KoMnemenmHocmi, wo gopmyromscs snacniook peanizayii STEM-npoekmis 3 pobomomexuiku, a
maxodic uou OisibHOCMI, AKI enausaroms Ha ix ¢opmysanns. Haseoeno npuxinad 63aemo3s’askis
Mide pisHumu eudamu Oisinenocmi y STEM-npoexmax 3 pobomomexuiku. Y npoyeci nioeomosxu
MaudOymuix euumenié NPUPOOHUHO-MameMamudHux oucyuniiv. ILlew mamepian odonomodice
MAUOYMHIM A MAKONC NPAKMUKYIOUUM VUUMENAM V NIAHYB8AHHI CBOEI | YUHIBCHKOI OisANbHOCMI NO
CMBOPEHHI0 POOOMOMEXHIUHUX CUCTNEM.

Kniouosi cnoea: STEM-ocsima, pobomomexwnixa, maubymui uumeni, npupoOHUYO-
MamemamuyHi OUCYUNIIHU, OOCTIOHUYbKUL NPOEKM.

ITocTanoBka npod/ieMu y 3arajJibHOMY BHIJIsIAI Ta ii 3B’SI30K i3 BaKJIMBUMH HAYKOBHMH
Ta NPAKTHYHUMH 3aBJaHHAMU. CyyacHUI eTam pO3BUTKY CYCIIIbCTBA XapaKTE€PU3YETHCS
HiABUILEHHSAM IHTEPECY /10 HAYKOBO-TEXHIYHUX PillIeHb II00aJIbHUX MpoOJIeM, TaKuX SK €KOJIOTis
HABKOJIUIITHBOTO CEPEIOBUINA, JIONOMOra MpH CTUXIAX, 30epeKeHHsT Pi3HOBUIIB (iiopu 1 ¢ayHH,
CTBOPEHHS CHPUSATIMBUX YMOB JJIs JIFO/ICTBA Y TI03a3€MHUX YMOBaX, €KO-eHepreTuka touio. [lomyk
NUISIXIB 17151 TAKUX PIIIEHb OB’ I3aHUH 3 TEXHOJIOT1SIMA CTBOPEHHS 1 PO3BUTKY IITYYHOTO 1HTEJICKTY,
00pOOKOIO BETMKUX JJAHUX, HAHOTEXHOJOTisIMHU Ta Oi0iHXKeHepii, iHTepHEeTOM pedeid. BinmosiaHo 10
3akony VYkpainu «I[Ipo mpiopuTeTHi HanpsMd IHHOBaMiWHOI misIbHOCTI B Ykpainiy [1]
CTpaTeriyHUMHU IPIOPUTETHUMHU HaNpsSAMHU 1HHOBaI1HOI AisiibHOCTI Ha 2011-2021 poku BU3HAYEHO:
— OCBOEHHS  HOBHX  TEXHOJIOTIH  TpaHCIOPTYBAaHHS  €Heprii,  BIPOBaKCHHA
eHeproe(peKTUBHUX, pecypco30epiralounx TEXHOJIOT1H, OCBOEHHS aJbTEPHATHBHHX

JOKepell eHeprii;
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— OCBO€HHSI HOBHMX TEXHOJIOT1Hl BUCOKOTEXHOJIOTTYHOI'O PO3BUTKY TPAaHCHOPTHOI CHCTEMH,
PaKeTHO-KOCMIYHOI raiysi, aBia- 1 CyAHOOYyBaHHsI, 030pO€HHS Ta BIMICHbKOBOI TEXHIKH;

— OCBO€HHS HOBHX TEXHOJIOTIH BUPOOHHMITBA MatepiaiiB, iX oOpoOJeHHs 1 3’€aHAHHS,
CTBOPEHHS 1HIYCTpii HAHOMATEpiaaiB Ta HAHOTEXHOJIOTIH;

— TEXHOJIOT1YHE OHOBJIEHHS Ta PO3BUTOK arpOIpOMHCIOBOr0 KOMIUIEKCY;

— BIPOBAJUKEHHS HOBUX TEXHOJIOTIM Ta OOJaJAHaHHA M SKICHOTO MEJUYHOTO
00cCITyroByBaHHs, JIKyBaHHS, (papMalleBTUKH;

— [IIUPOKE 3acTOCYBaHHS TEXHOJOIIH OUIbII YHCTOrO BHUPOOHMIITBA Ta OXOPOHHU
HaBKOJIMIIIHOTO IPUPOIHOTO CEPEIOBHILA;

— PO3BHUTOK Cy4acHHUX iH()OpMAIiIiHUX, KOMYHIKalIHHIX TEXHOJIOT1H, pOOOTOTEXHIKH.

OT1xe, icHye moTpeda y MiArOTOBIl BUUTEIIB, TOTOBUX 10 HABYAHHS JITEH Y BIAMOBIAHOCTI JI0
CTpaTEeTiYHUX HamNpsAMiB 1HHOBAIiHOI MISJIBHOCTI Ta JO BHUPILNIEHHS HAYKOBUX MpoOsieM
IHHOBAIIHUMH METOJAMHU.

EdextuBarmu 3acobamu GpaxoBoi MiATOTOBKM MaiOyTHIX BUMTENIB B YMOBAaX TE€XHOJIOT13awii
CYCTUIbCTBA € POOOTOTEXHIYHI CHCTEMH. AKTYaJIbHICTh BUKOPUCTAHHS POOOTOTEXHIKH y (axoBii
MiATOTOBI MaWOYTHIX BUMUTEIIB MPUPOIHUYO-MATEMATHUYHUX JUCLUUIUIIH OOYMOBIICHO MiATPHUMKOIO
CYCTUIBCTBOM 1HHOBAIlii B OCBITHIM JIiSTIBHOCTI 1 TIOB’s3aHE 3 PIBHEM HAYKOBO-TEXHIYHUX
JOCSATHEHB [2].

AHai3 OCHOBHHUX J0CJHi/xKeHb i myOuikaniii. PoOoToTexHika € OJHUM 3 MEPCIIEKTUBHUX
HanpsaMmiB cydacHoi STEM-ocBitu. [lonegaBHa poOOTOTEXHIYHI CHCTEMH PO3TILIAIHUCS TIIBKH SIK
3aco0u HaBUaHHS (axOBiH AIsITBHOCTI CTYICHTIB TEXHIYHHUX CHeIiaabHOCTeH [ 3, 4]. 1 mopiBHIHHS,
nyOuikamii 3 poOOTOTEXHIKM JJIsl OCBITH LIKOJSPIB y 3apyODKHUX BUAAHHSAX 3yCTPIYAIOTHCS Bl
MOYaTKy JBOTUCSIYHUX POKIB [6, 7]. B Ykpaini HaB4anbHI MporpaMu 3 pOOOTOTEXHIKH JIJIS IIKOJISPIB
CTBOPIOBAJIUCS B OLIBIIOCTI y TEXHIYHUX T'ypTKaxX MO3ALIKIIBHOT OCBITH a00 SIK KypcH 32 BUOOPOM B
okpemux ImKosax. Harmpukian, Ha caiiti MiHicTepcTBa OCBITH Ta HAYKH Y KpaiHu OyI10 ormy0J1iKOBaHO
TaKi HaBYaJIbHI IPOTPaMH, SIKi oTpuMain rpud «PexoMeHI0BaHO»:

— HaByaJIlbHa TporpaMa Kypcy 3a BUOOpoM «OCHOBU POOOTOTEXHIKH» 5-8 Kiacu (aBTOp

J.I.Koxem’sixa, 2009);

— mporpamu TypTka «TexHIYHE KOHCTPYIOBaHHS» YKPAaTHCBKOTO IEPKABHOTO LEHTPY
no3amkiibpHOi ocBith (2009 p., 2012 p., 2014 p.);

— TIporpamMa KypciB 3a BUOOPOM 3 TPYIOBOTO HAaBYAHHs Ta TEXHIYHOI TBOPYOCTI 1js 5-9
KJIaciB 3arajJbHOOCBITHIX HaBYAJIIbHUX 3aKyafiB «TeXHOJIOTisl CTBOPEHHS ENEKTPOHHUX
npwranisy (C.M.[I3106a, I.B. Kit ta in., 2013 p.);

— TmporpamMa KypciB 3a BHOOPOM 3 TPYZOBOTO HaBYaHHS Ta TEXHIYHOI TBOPYOCTI mist 5-9
KJaciB  3arajbHOOCBITHIX  HABYaJbHUX  3aKiafgiB  «TexHomoris  KepyBaHHA
pobotorexHiunumu cuctemamm» (C.M.J13100a, I.B. Kir Ta i1., 2013 p.);

— mnporpamMa Kypcy 3a BuOopoM «OcHoBu poOoTtoTexHiku» (aBropu T.I. JIucenko,
b.O. llleBens, 2014 p.).

OpnuMu 3 mepmux myOmiKamii, sKi CTOCYIOTbCS BUKOPHCTAHHS POOOTOTEXHIKH, SIK 3aCO0y
HaBYaHHS MaHOyTHIX BYMTENIB Ta IIKOJSPIB Yy CHCTeMi (OpPMajbHOI OCBITH CTald poOOTH
Maprtuntoka O.C. [4, 5]. Hum Oyna mpencraBieHa mporpaMa MiJIrOTOBKM MaiOyTHIX y4MTENiB
(b13MKH 10 BUKOPHCTaHHS 3ac001B pOOOTOTEXHIKHM B OCBITHBOMY Ipolieci. TakoX MUTaHHS PO3BUTKY
STEM-ocBiTH B 1IKOJIi Uepe3 BUBUCHHSI POOOTOTEXHIKM BUBYAIUCS B poOoTi [8].

AxuieHT Ha po3BUTOK STEM-ocBiTHM B Hamiiii Jep:kaBi CIOHYKaB JOCTIIHHUKIB MPUALIATH
OuTbIie yBarm pOOOTOTEXHINl SIK HaBYAIBHOMY 3aco0y. B pobGoti [9] cTBepmxkyeThes, 1Mo
pOOOTOTEXHIKA € CY4YacHOI (OPMOI0 MIKIUCHMIUIIHAPHOI OCBITH 1 (opMye Taki KIIOYOBI
KOMITETEHTHOCTI, SIK: MaTeMaTHYHa KOMIIETEHTHICTh, KOMIIETEHTHICTh Y HayIll Ta TeXHiIll, udpoBa
KOMIIETEHTHICTh Ta coliainbHa. Takox y 1iif po6OTi 3p00IeHO OISl OCBITHIX pOOOTOTEXHIYHHX
cucteM. Y po6Ooti [10] posrmstHyTi Momeni peanizarii poOOTOTEXHIYHOI OCBITH B HaBYAIBHUX
3aKJ1agax. 3arpornoHOBaHO OaraTopiBHEBY Mozenb opratizanii STEM-HaBuaHHs Ta ONKMCaHi eTany ii
BripoBakeHHs. Y 2016 poui IHcTUTyTOM MOnepHi3awii 3MICTy OCBITH CHIIbHO 3 IHCTUTYyTOM
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iHQopMaIiMHUX TEXHOJIOTIM 1 3aco0iB HaBYaHHS PO3MOYATO HOBHM JOCTITHUIIBKHHA TPOEKT
«BapiaTuBHi  Mozenl  KOMIT IOTEPHO-OPI€EHTOBAHOTO  CEpEJOBMINA  HABYAHHA  INPEIAMETIB
IPUPOIHUYO-MATEMAaTHYHOI'O LUKy B 3arajJbHOOCBITHROMY HaBYAJILHOMY 3aKjajii». MeTor 1boro
MIPOEKTY € «PO3po0OKa BIAMOBITHUX PO3ALTIB Ta MOAYJIIB HABYAJIBHHUX MPEIMETIB, 110 MICTITh PO3ILI
«STEM-poboToTexHika» Ta HaBYaIbHO-METOIUYHUX MaTepialiB uisl YaHiB 1 BunuteniBy [11]. Takox
3 2018 poky B YKpaiHi cTapTyBaB MpPOEKT COLIaNbHOI iHImIaTUBH «IT-mIKomsip» B paMKax sKOTO
IPOBOJUTHCA PO3pOOKa HaBYAJIBHUX Iporpam Juid HaBuaHHs 3D-MojentoBaHHIO, pOOOTOTEXHIKH,
KiOepOe3nekn, XMapHUX TEXHOJIOTiH Tomo. OpraHizaTopamMy Takoi 1HIMIATUBU CTAM KOMEPILiHHI
OCBITHI MpoeKTH 1 MiHicTepcTBO OcBiTH 1 Hayku Ykpainu [12]. PesympTaToM Takoi cmiBmpari
TUTAHYETHCS PO3pOOKa HOBOTO HABYAIBHOTO CTaHIAPTY Kypey «lHpopmaTukay ams yunis 1-12 kmacis
3arajbHOOCBITHIX MIKiT Ykpainu. Ha cborogui Bxke 10 icHyrouoi mnporpamu «BBeneHHs B
kibepOesneky» (aBropu M.O. BoiinexoBcekuii, 0.M. I'anontok, O.M. I'yctsik, C.M. [I3100a,
T.I'. Ilpoienko) nomana mnporpama «OcHoBu KibepOesnekw» (aBropu M.O. BoiiliexoBchKkuid,
T.I'. Ilpouenxo, FO.M. I'anoHiok).

Hocnimkenns [13] nmokasaino, 1mo iCHye TOTOBHICTh BYUTENIB 1 CTYJEHTIB O BIIPOBAXKEHHS
STEM-ocgiTH i, 30kpemMa poOOTOTEXHIKH, B OCBiTHIN miporiec. [Ipote icHye mpoOiemMa METOJUIHOTO
CynpoBoay 1 ¢popMyBaHHS OOIPYHTYBaHHS I[0JI0 BUKOPUCTAHHS POOOTOTEXHIKM B ILIKOJI. AHaII3
nyOiKalii yKpaiHChKHUX MPOBIJHUX HAYKOBIIB y Tally3l OCBITH BHUSBHUB HEJIOCTAaTHIO KUIbKICTh
HayKOBUX MaTepialiB Ipo METOAM, 3aco0M Ta opraHizamiiiHi (opMu HaBuaHHS OCHOBaM
POOOTOTEXHIKH.

@opMy TI0OBAaHHSI METH, NMOCTAHOBKA 3aBJaHb. METOI0 CTAaTTI € BHBUEHHS MOXIIMBOCTI
€(eKTUBHOTO  3aCTOCYBaHHS  IHHOBAI[IMHUX  METOJIB HABYaHHA MaWOyTHIX  BUYHUTENIB
NPUPOIHUYO-MATEMAaTHUHUX JUCHUIUIIH 3aco0aMu  pOOOTOTEXHIKM Ta iX MIJATOTOBKH JO
BripoBakeHHS STEM-TexHouoriii.

Bukiaa ocHOBHOro Marepiany AoCTiKeHHs. MeTo0 BIOPOBaKEHHS 1 PO3BUTKY
STEM-ocgiTu B YkpaiHi € iHHOBallitHUI PO3BUTOK MPEAMETIB MPUPOAHIIO-MATEMATHIHOTO IIUKITY
1 HAyKOBO-JIOCII/THOT pOOOTH y HaBUaIbHUX 3akiaaax [14]. PoboToTexHika € iIHHOBAIIHHUM 3aCO00M
HaBuanHd STEM-ocBitu. BoHna moenHye B co0i MPOEKTHY 1 HAYKOBO-AOCIIIHY MisUTBHICTB. Taka
TISUTBHICTh  BIAPI3HAETbCA Bi 7a0OpaTOpPHUX MPAKTHKYMIB BiJICYTHICTIO 1HCTPYKLIH 100
MTOCJTIIOBHOCTI i, IPOBEICHHS BUMIPIOBaHb, 00pOOIITl JaHuX, (hopMyBaHHIO BUCHOBKIB. HaBuanbHi
NPOEKTH TepeadavaroTh CaMOCTIHE CKJIaJaHHS YYHSAMMW/CTYACHTAMH IUIaHy Aii, BHOIp MeTomy
pieHHs i 00pOOKHU pPe3yabTaTiB.

HaBuanpHO-10CHi AHULIBKI IPOEKTH € HEOOX1THOIO CKJIaJJ0BOIO HABYAJIBHUX MPOrpaM 3 (i3ukw,
iHopmaTukm, Oiojorii Ta Ximii. AHami3 HaBYAJIBHHUX MPOTPaM IHUX MPEAMETIB Y OCHOBHIN IIKOJII
MoKa3aB, IO KOXKHAa 3 HUX MICTHTh 4ac, BiJBeIEHUH Ha 31HICHEHHS HAaBYAJIBHHUX IPOEKTIB. Y
HaBUYaJHLHOMY TUTaH1 3 XiMil BKa3aHO HA3BM JIEIKUX MPOEKTIB, B 1HIIMX BUOIP TEMAaTUKH MMOKJIAIEHO
Ha BumuTeNs. YacTrHa 3 IIMX MMPOEKTIB MOXKE OYTH peai3oBaHa i3 3aCTOCYBaHHSIM poOoToTeXHIKH [15].
Hapenemo nmpukiiaay TeM HaBYaJIbHUX MPOrpaM Ta MPOMOHOBAHI MPOEKTH 10 HUX B TaOmumi 1.

Tabmung Nel.
Temu HABYANLHUX NIAHIE QUCYUNIIH MA NPOEKMU 3 POOOMOMEXHIKU

Kaac JIMcHuIIIiHM Ta TEMH HABYAJIBHOIO IVIAHY IIpoexTH 3 podoToTeXHIiKH
Biosoris poext «Tenmmusa»
HaguanbHi npoexkTH 3a TeMo10 «Pocamumn» e KoHTpoab TEMHIIEpPATYpH

6 e JlocmigKeHHS MPOLIECy POCTY BeTeTaTUBHUX OpraHiB HOBITPS

waac |® CriocTepexeHHs 3a pO3BUTKOM IaroHa 3 OpyHbKH e KoHTpomas Bosorocri
e JlocmiKeHHSI YMOB IIPOPOCTAHHS HACIHUH IPYHTY
e Bubip BuiB KIMHATHUX POCIIUH JUIsl BUPOLTYBAaHHS B

MIEBHUX YMOBAX
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Kuaac JIMCUMILIIHA Ta TEMH HABYAJIbHOIO IJIAHY IIpoexTH 3 podoTOTEXHIKH
Piznka
HapuanbHi npoekTH 3a Temoro «Pizuka Ak IIpoekT «Po3ymMHMI KpaH»
NPUPOJIHNYA HAYKA» e ABTOMaTHYHE 3aKpUBAHHS
e MexaHiuHul pyx KpaHiB
e Bsaemonis tin. Cuna e KonTtpomns Bosorn
Ximisn
HasuanbHi npoekTH 32 TeMmo10 «CKJia/i pe4OBUHI» IIpoexT «Yncre nosiTps»
e [IpoGnema 3a0pyaHEHHS TOBITPS Ta CIIOCOOU e ["a3oBwii, pamiamiitHui
pO3B’A3yBaHHA ii. KOHTPOJIb TTOBITPS
e [lomimmeHHs cTaHy MOBITPsI Y KJIACHIM KiMHATI 1111 yac [  CIOBIIIEHHS PO
3aHAThH HeOe3neKy 3a0pyAHEeHHS
7 |e EKOIOro-eKOHOMIYHUIi POEKT «30epirarouu BOIY — HOBITPS
KJ1ac 320MIAKYI0 POJAUHHHUMN OFOKET) e Po3paxyHKH 3a011aKEHUX
BioJjoris KOILTIiB y a0COJIFOTHOMY,
HaguanbHi npoexTH 32 Temoro «Pi3HOMaHITHICTH BITHOCHOMY,
TBAPUH BiJICOTKOBOMY BUPaKEHHI
e BusBieHHs NpuKIaaiB IPUCTOCYBAHb 0 CIOCOOY
JKUTTA B KOMaxX poekT «/locaigxenns
e BusBieHHs NpUKIIaAiB IPUCTOCYBAHb 0 CIOCO0Y baynun»
KUTTS y IPEACTaBHUKIB PI3HUX €KOJOTTYHUX TPy e CTBOpEHHS NPOTOTUILY
NTaxiB KpHJia, JIaBHUKA
¢ BusnaueHHsa 0oco0MMBOCTEH 30BHINIHBOT OYy10BU e CTBOpEHHS NPOTOTHUITY
XpeOeTHUX TBAapHH Yy 3B’SI3KY 3 IPUCTOCYBAHHSM 10 KOMaxu, puou
PI3HUX YMOB iCHYBaHHS
Piznka
HaBuajbHi NpoexkTH 32 TeMOIO IIpoexT «Po3ymHe micTo»
e Termiosi guIa e besnmeynwnii NimoxigHui
e EnextpuuHi siBuma. Enekrpuunuii ctpym nepexiz
Ximin e Cucremu CIIOBIIIEHHSA
HaguanbHi npoekTH 32 TeMo10 «by10Ba pe4oBUH». e (CBITIOIIOIHE OCBITIIEHHSI
e BukopucTaHHS KPHCTaNIB Y TEXHILII. e Cumertpis KpucTaiiB
e Kpucranu: kpaca i KOpUCTb
e EJEKTpOiTH B CydaCHUX aKyMYJIATOpax. IIpoexkT «AHaToMist podoTa.
e Jlocnimxenns pH atMocepHHX onajiB Ta iIXHBOTO AHnapoin»
8 BIUIMBY Ha Pi3HI MaTepialy B JOBKIJUIL. e JlaT4MKM Ta NPUHLHUIN IX
eaac Biosoris pobotu

HaBuaJjbHi NpoekTH 32 TeMOK «OPraHizm JIOIUHA SAK

oiosoriuna cucremay», «Onopa ta pyx», «3B’30K

OpPraHi3my JIIOJAMHHM i3 30BHIIIHIM cepe10BUIIIEM.

CEHCOPHi cuCTeMu»

¢ BuMmiproBaHHSI 4aCTOTH CEpPIEBIX CKOPOUYCHb

e Oynkuii Ta OynoBa ckeneTHUX M s13iB. PoboTa M’s131B.
Broma M’s131B

e [Ipore3yBanns

e BumipioBaHHS THCKY

e CeHCOpHI cUCTEMH 30Dy, CIIyXy, CMaKy, HIOXY,

piBHOBAaru, pyxy, J0THKY, TEMIIEPATypH, OOITIO

e [IpoToTHmyBaHHS 10JIOHI
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Kaac

III/ICIII/IHJIiHI/I Ta TCMHU HABYAJBHOI'O IJIAHY

IIpoexTH 3 podoTOTEXHIKH

KJ1acC

dizuka
HaBuajbHi npoekTH
e MaruitHi SBHALIA

e (CBiTiOBI ABHUIIA

e MexaHivHi Ta €JIEKTPOMArHITHI XBHIII

e Pyx i B3aemonis. 3akoHH 30€pEKEHHS KIIACUYHOT
MEXaHIKU

Ximist

peakuiii. OpraniuHi cnoaykm»

e AIbTEepHATHBHI JpKepela eHeprii

Exomnoriyna cutyais B MOiii MiCIIEBOCTI: BiIUyBalo,
JymMaro, Jito

BioJjioris

HaBuaJubHi npoekTH 32 TeMmor0 «CTadliIbHICTh

HaBuyaabHi npoekTn 3a TemMow «Po3uMHH XiMiuHMX

IIpoekT «KABTOHOMHMA

TPAHCIIOPT»

e Pyx TpaHcnopry 3a
3aJJaHOI0 TPAEKTOPIEIO

Horpumanns [11J1

PoOor-BCcroauxin

IIpoekT «AIbTEPHATHBHI
JAAKepesia eHepriin

e (CTBOpEHHS NPUCTPOIB Ha
COHSTYHUX Oarapesx,
eHeprii BITpy Ta XBUJIb
PoGoT-gociigHuk Ha
JIOTIOMOTY BUCHUM

€KOCHCTEM TA MPUYHMHM ii NOPYLIEHHD)

e biocdepa sk miticHa cucrema

3axuct i 30epexxeHHs 6iochepHu, OCHOBHI 3aX0/IU 11010
OXOpPOHH HABKOJUIITHBOTO CEPEIOBUINA

BusiBiieHHS piBHS aHTPOTIOTCHHOT'O T TEXHOTEHHOTO
BIUIMBY B €KOCHUCTEMaX CBO€ET MiCIIEBOCTI

CTBOpEHHSI HABUAIBHOTO POOOTOTEXHIYHOTO MPOEKTY MOTPeOye MPOXOIKEHHS HACTYITHHX
eTamiB:

1) ®opmymoBaHHS Ta IOCTIHKEHHS MPOOJIEMH, MOUIYK TEXHIYHOTO PIlICHHS — Ha IIbOMY
eTarli BiJ0yBa€eTbCsl TCOPETUYHE Ta €KCIIEPUMEHTAIbHE MOJICITIOBAaHHS PEaIbHOCTI 1 IOIITYK
TEXHIYHOTO PIICHHS OCTABICHOI TPOOIEMH.

CtBOpeHHsS pOOOTOTEXHIYHOI CUCTEMU — 1€ €Tall MPOBEASHHS JOCHIKEHHS TEXHIYHOTO
pilIeHHs, oro MpOEKTYBaHHSA, CTBOPEHHS Ta ampoOariis. Ha 1ipoMy erami CTBOPIOETHCS
KOHCTPYKIIiSl, CKJIAJIal0ThCS MEXaHIYHI Ta eJIEKTPUYHI BY3JIH.
a) MoenroBaHHS — Ha 1[bOMY €Tali BiJOyBa€ThCs BUOIp MaTepiajiB JUisi KOHCTPYKII,

OOTpyHTYBaHHA HaAIMHOCTI 00paHOi cXeMu 3’€JHAHHS JeTaliel, CTBOPEHHS
IHCTPpYKTUBHOI CXeMH CKJaJaHHsS KoOHCTpykmii. Ha 1mpomy ertami BHpinIyeTbes
MUTaHHA Tpo (yHKIIOHAJ, eproHOMIKY Ta iHTepdeiic MaitOyTHROT KOHCTpyKITi. [e
BILJIMBA€ HA TaKl acHeKTH TEXHIYHOTO PIIIEHHS SK 3PY4YHICTh, Oe3leka 1 MpocToTa
BUKOpUCTaHHA. HeBiI'éMHOIO CKIIaJOBOIO IIbOrO €Taly € JAW3aiiH 30BHIIIHBOTO
BUTJISITY.
KoHcTpyroBaHHS, CTBOPEHHS MPOTOTHUITY — MeXaHika, eJlekTpoHika. Ha ripoMy erami
B1J10yBa€eThCs 301p (YHKIIOHAJIBHUX BY3JIB, CKIaJaHHS KOHCTPYKLii. Baxxmusum €
TECTYBaHHsI KOHCTPYKIII{ Ta BHECEHHS 3MiH Y KOHCTPYKIIiIO Y BUIIA/IKy HEOOX1THOCTI.
[IporpamyBaHHs cepenoBuile po3poOHMKA. ETam CTBOpEHHS airopuTMmiB
(GyHKLIOHYBaHHS, HAIIMCAHH/KOPEKTYBaHHS IIPOTPaMH, TECTYBaHHS MOJIEJII.

3) OOMiH pe3yiabTaTaMH — €Tal MPEACTABICHHS CBO€i poOOTH, CKIIQAaHHSA 3BITHOI

JOKYMEHTAIli1, OI[IHIOBAaHHS BIACHHUX PE3yJIbTATIB.

KosxkeH 3 mmx eramiB Mae OKpeMHH IUIaH POOIT, BIAMOBIAHO 10 OOpPaHOTO MPOEKTY, KU
BUMara€e o0OiI3HAHOCTI y PI3HUX Taly3sX 3HAaHb, 4 TaKOX TEOPETUYHOTO OOIPYHTYBaHHS Ta
EKCIIEPUMEHTAIBHUX T1ATBEPIKCHB. AJie B OLIIBIIIOCTI MPOEKTU 3 POOOTOTEXHIKU CIIPUHMAIOTHCS K
MIPOEKTH JJIsl BUUTENIB (Pi3uKy, iHPOpMaTUKN a00 TEXHOJOTIH, OCKIJIbKA BUBUECHHS POOOTOTEXHIKH
0a3yeTbCsl Ha €JIEMEHTAPHUX 3HAHHIX 3 ()I3MKH, CTBOPEHHSI IMPUCTPOIB MOB’SA3aHE 3 BHUBUYCHHIM

2)

b)

c)
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poOOTH NAaTYMKIB, CICKTPUYHUMH CXEMaMH, MEXaHIKOI MPHUCTPOIO Ta HAMIMHICTIO KOHCTPYKIIIHA
[Ommoka! UcTouyHMK cChUIKHM He HaiifeH. . [To0ynoBa Oyab-IKOro poOOTOTEXHIYHOTO PUCTPOFO
BUMara€ 3HaHb 3 TPhOX HANPAMIB: MeXaHika (Mo0yaoBa KOHCTPYKIi, BU3HAYeHHS (HOpPMH),
€JIEKTPOHIKa (BHUKOPHCTAHHS EJNEKTPOHHUX CXEM 1 TMPHUCTPOiB, M0 KEPYIOTh MEXaHi3MaMHu),
nporpamMyBaHHs (CTBOPEHHS CIICHAPiO/TIpaBUJI Iiil peakilii Ha 3MiHy HAaBKOJIHUIITHHOT'O CEPEIOBHUIIA).
AHai3 MpoeKTiB 3 pOOOTOTEXHIKM 1 TeM HAaBYAIBHUX IUIaHIB 3 0Oioyorii, XiMmii Ta (i3UKH BHUSBUB
TpaHcdep 3HaHb, 1110 3a0e3euye MKAUCIUILTIHAPHICTD MPOEKTIB 3 BKA3aHUX HAIIPSMIB (TaOIUIs 2).

Ta0murrst No2.

Tpancghep 3nanv na pisHux emanax cmeopeHHs pOOOMOMEXHIUHUX CUCTEM

(hi3UYHUX IMapaMeTpiB
EIEKTPOHHHX
MPUIIAIIB 1 JATUYUKIB

e Br3HaueHHs
(b13MYHMX MTapamMeTpiB
(TOTYXHICTB,
HIBUIKICTH TOIIO)

e CtBOpEHHS (i3UYHOT
Mo

®di3zuka Ximisn BioJioris
Monae,1loBaHHSA e CTBOpEeHHS o [IpunaTHICTH e MoemoBaHHS
MeEXaHIYHOI Mozel MarepiajiB 30BHINIHHOTO BUTIISTY
¢ Bubip mexaHi3MiB, e Peaxiiig MaTepiajiiB Ha pobora
3’€THaHb YMOBH HaBKOJIUIIIHEOTO
CepelloBHUINA, HOTO
3MIHH
KoncrpyroBanns | ¢ CTBopeHHS e Bulip enemeHTiB e Brmus pi3aux Gopm
€JIEKTPOHHOI CXeMH JKUBJICHHS BUITPOMIHIOBaHHS Ha
e Po6ora 3 e BucHOBKU IIpO HABKOJIMIIHE
€JIEKTPOHHUMH JUHAMIKY TIPOLECIB Y cepesoBUlIIE,
npuIaziaMu PEUYOBHHI IIPU PI3HUX JFO/1eH/TBApUH/POCIINH
dopmax
BUITPOMIHIOBaHHS
IIporpamyBanHsi | ¢ BpaxyBaHHs ¢ BusHaueHHI/KOHTPOIIb | ® ONUC MOBEIHKH

napameTpiB Ta
JTUHAMIKH TIPOIIECIB Y
PEYOBHHI TIPH PI3HUX
(dopMax BILIUBY,
30KpeMa
BUIIPOMIHIOBAHHS

JIIOJ1eH/TBapUH/POCITHH
o CkialaHHs aITOPUTMIB
peaxiiiii Ha 3MiHU
o BusHaueHHI/KOHTPOIIb
¢izionoriyHux
rnapameTpiB
JIFO/IC1/TBAPUH/POCIINH

HaBenemo mpukiaa Takoi B3a€MOJIii TUCHMILIIH Y MPOEKTI «PO3yMHMIA KpaH» Ha KOKHOMY 3

eTariB peaizaiii:

1. MopemntoBanns. Di3uKa — BU3BHAYUTH KOHCTPYKLIO KPaHy AJIsi KOHTPOJIIO PyXY BOJH; XiMist

— BU3HAYCHHS MaTepiasliB [l KOHCTPYKIIii; O10JI0Tisl — BU3HAYUTH OE3MEYHICTh PIICHHS

JUISL JTEOJICH/TBapUH KOHCTPYKIIT Ta 11 BAKOPHCTAHHS.

2. KoHcTpyroBaHHS, CTBOpEHHsI MpOTOTUIy. Di3MKa — CTBOPEHHS KOHCTPYKINIi; XIMis —

BU3HAYCHHS PiBHS JOMILIOK Y BOJI 1 BUPIILICHHS MUTAHHS PO YHUKHEHHS MiHepai3alii;

010JI0Tis1 — BCTAHOBJICHHSI €pT'OHOMIYHOCTI BUPOOY.

3. Iporpamysanus. ®izuka — nmoOya0Ba pO3PaxyHKOBOI MOJENI, aJlfOPUTMHU PO3PaXyHKY

HaBaHT)KEHb, XIMig — BH3HAYEHHS 1 KOHTPOJb TPAHUYHUX XIMIYHUX TOKA3HUKIB,

QITOPUTMHU YHUKHEHHS HEOE3MeYHHMX 3 €JHaHb, OI0JIOTiE — KOHTPOJIb BiJIITOBITHOCTI

CTaHJApTaM i XapaKTEPUCTUKAM.

PiBenb B3aeMOIi1 1 BHECKY KOKHOT TUCIHMILIIHY Y PI3HUX MPOEKTax Oyae BiaApi3HATHCH. Takox

OyayTh BIAPI3HATHUCS BHAM JisSJIBHOCTI Ha KOXXHOMY 3 eramiB peam3anii STEM-mpoekty 3
poboTrorexHiki. BHacigok 1poro GopMyroThCs KIFOUOBI KOMIIETEHTHOCTI, 30KpeMa:
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— MarematiyHa KOMIETEHTHICTh — BCTAHOBJICHHS 3B 3Ky MDK BXIJIHUMU Ta BHUXITHUMH
JTAHUMHU, JIOTIYHA LUIICHICTh, MaT€MaTU4HI OOYHUCIIEHHS BEIWYMH (TMPOMOPIIii, BiJCOTKH,
HIUTBHICTB, TOIIO), MOOY0Ba MAaTEMAaTUYHUX MOJIENIEH, aHaIli3 TaHUX.

— KomnerenTHOCTI y ramy3i OpUpOAHUYMX HayK. EKojoOriuHa KOMIETEHTHICTh — CTBOPEHHS
KOHCTPYKLINA Ta CHCTEM JJsi POCIMHHUITBA 1 TBapHHHUITBA. CTBOPEHHS MPOEKTIB,
CIPSIMOBAHUX Ha 30€pEKEHHS Ta BIHOBJIEHHS HABKOJIMIIHBOI'O CEPEIOBUILA.

— KommereHTHOCTI y ramy3i TEXHIKM 1 TEXHOJOTIH — PO3PaxXyHKH IIBHUIKOCTI PyXy, KyTa
MOBOPOTY, NPOMIEHOr0 MNUIAXY, HAAIMHOCTI, PO3MIpPIB Ta MPOMOPLIA KOHCTPYKIIH,
apXiTeKTypa TOIIO.

— IHHOBaIINHICT, — BUPIIIEHHS ICHYIOYOi MNpOOJIEMH HOBHMH CIIOCOOAMH, CTBOPEHHS
MPOTOTHIIIB.

— IudopmamiitHo-KOMyHIKaIliiilHa KOMIIETEHTHICTh — BHUKOPUCTAaHHS XMapHHUX pIlICHb,
NPUKIAJHAX TporpaM, MOOUIBPHHMX [OJATKiB NpW IUIaHYBaHHS, BUKOHAHHI, TECTYyBaHHI
CHCTEM.

— IligmpuemnuBicTh Ta (¢iHAHCOBA TPAMOTHICTh — PO3PAXYHKH COOIBAPTOCTI MPHUCTPOIB,
€KOHOMIYHOTO €(PEeKTY, OFO/IIKETY IPOEKTY.

— Hackpi3Hi KOMIIETEHTHOCTI: HABYaHHS BIPOJIOBIK XKHUTTS, KyJbTYpHAa KOMIIETEHTHICTb, BUIbHE
BOJIOJIIHHSI ICP>KaBHOIO MOBOIO, 3/IaTHICTD CITUIKYBATHCS IHO3EMHUMHU MOBaMHU, TPOMAISTHCHKI
Ta collialbHI KOMIETEHTHOCTI — po0OoTa HaJl IPOEKTOM HE TUIBKU B paMKaX ypOKY, y4acTb y
MO3aIIKUIbHIN A1SUIBHOCTI ((ecTuBali, 3MaranHs, XakaToHu Ttomo). [IpencraBieHHst cBOro
IPOEKTY IIMPOKOMY 3araily, Mpe3eHTallis Ha BUCTaBKaX Ta (eCTUBAISIX, IPEICTABHULITBO B
1HO3EMHUX 3aX0/1aX, CIIJIKYBaHHS y po¢eCciiiHOMY CepeIOBHILI.

i Moenenna
Cm“KYf?ﬁHH" y . CHHTAKCHC
npodeciitHomy MogH1 KOHCTPYKII
CEpemOBHILI i
3axXHCT IPOEKTIE IIporpaMyeaHaa
\ : ) \ : )
4 | | N
. - STEM MonemoBaHHA, .
Hayrosa miAmeHICTE . A . CxemoTexHiKa
poboToTExXHIKA TeXHOIOTL
Hayxoge misHaHHA I - : ) ( A i A
[ Y CobiBapTicTs, .
6 ; TlpoexTyBanna D13nra
HOIIKET
Eronomika Imxenepia MaTtemaTHra

Puc. 1. Bzaemoss’szxu y STEM-npoekmax 3 pooomomexHiku

Omxe, Ha Hamy AyMKy, BukopuctaHHs STEM-poekTiB 3 poOOTOTEXHIKH JOMOMOKE
HOiArOTYBaTH MAaHOYTHIX BYMTENIB NPUPOJHMYO-MATEMAaTHUYHUX JUCHMIUIIH /10 3aCTOCYBaHHS
IHHOBAIIITHUX METOJIiB B OCBITHHOMY TIPOIIECI.

BucHOBKM Ta mnepcneKTHMBM NOAAJBIIMX AocaifkeHb. CtBopeHHs STEM-mnpoekris
0a3yeThCsl Ha 1HTETPOBAHOMY IMIIXO/1 Y B3a€EMO/IIT TUCHUIUIIH. Y MIKUTPHUX HaBYAJIBHUX TUTAHAX 3
Ximii, O10J0rii, Gi3UKK € MOMKIIMBICTh 3[IHCHEHHS TPOEKTHOI JISIIBHOCTI 3aC00aMU POOOTOTEXHIKH.
TakuM yuMHOM, 1HTETrpallisi AUCUMILUIIH BiIOYBAa€ThCS B MEKax TeM HaBYaJIbHUX IIaHiB. [Ipoektu,
MOB’s13aHI 3 POOOTOTEXHIKOIO, MOEAHYIOTh B COO1 HE TUIBKM HAayKOBI JOCIHIDKEHHS Ta Pi3HI BUAU
€KCIIepUMEHTAJIbHOI JisIbHOCTI. BOHM (OpMYyIOTH KOMIIETEHTHOCTI, MOB’S3aH1 3 BUKOPUCTAHHIM
IHHOBAIlIHUX TEXHOJOTIM y pI3HMX HampsMax JIOACHKOI AisIbHOCTI. MalOyTHbOMY BUMTEINIO
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MPUPOJTHUYO-MATEMATHYHUX IUCIMILIIH BaXXIIMBO BMITH (POPMYBATH KJIIOYOBI KOMIIETEHTHOCTI B
VYHIB, BIJMOBIJHO JI0 CY9aCHOTO PiBHS TEXHOJIOT1YHUX JOCATHEHb, 1 3a]y4aTH 1X JO 1HHOBAIIIHOI
nismbHOCTI. JIjist Toro mo6 poOOTOTEeXHIKa CTaja HEBiJ €MHOK YAaCTHHOI OCBITHBOTO IPOIIECY,
HeoOXiTHO chopMyBaTH y MalOyTHIX BUUTEIIB CTIMKHI iHTEpeC M0 ii 3aCTOCYBaHHS 1 MOKAa3aTH ii
MIEPEeBary K YHIBEPCAJIBLHOTO 3aC00y HaBYaHHS.

Jlo HampsMiB MOJANBIINX JOCIIKEHb HaJIe)KaTh BU3HAYCHHS METOIIB 1 (hOpM BIPOBAKCHHS

OCBITHBOI POOOTOTEXHIKH y MPOILIEC MiArOTOBKM MalOyTHIX BUUTENIB MPUPOIHHUO-MAaTEMATHIHUX
JUCILIUILTIH.

10.
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12.

13.

14.

15.
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ROBOTICS AS A MEANS OF TRAINING OF FUTURE TEACHERS OF NATURAL
AND MATHEMATICAL DISCIPLINES

The article is devoted to the use of robotics as a means of training future teachers to use STEM-
technologies in professional activities. The introduction of integrative courses in the study of biology,
physics and chemistry requires special training of teachers of natural and mathematical disciplines to
form their relevant competencies. Educational robotics, in our opinion, is combined with the study of
basic disciplines, is an innovative tool for understanding the integrativity of objects. In a broader
sense, robotics is the basis for the perception and support of the social potential of technology, and
consequently, the raising of the prestige of the scientific and technological direction of development
in society. The study examined curricula for secondary schools from school chemistry courses
(grades 7-9), physics (grades 7-9), and biology (grades 6-9). The content of the training materials in
these subjects contains hours for the implementation of project activities, which is based on the
formation of holistic ideas about the laws of development of science and technology. In the work, we
identified topics for each subject that can be implemented using robotics, provided examples of such
projects, and also indicated the stages of their creation. In contrast to the prevailing opinion about a
robotic project, as a project only on information technology or physics, an example of the transfer of
knowledge in physics, chemistry and biology at different stages of the creation of such systems is
given. The competencies that are formed as a result of the implementation of STEM-projects in
robotics, as well as the types of activities that affect their formation, are determined. An example of
the relationship between various activities in STEM-projects on robotics is given. in the process of
preparing future teachers of natural mathematical disciplines. This material will help future and
practicing teachers in planning their own and student activities to create robotic systems.

Keywords: STEM-education, robotics, future teachers, science and mathematics, research
project.
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