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EPFTAZTHPIA AEZIOTHTQN

Ospatikog KUkAoG: Anpouvpyw Kot Kovotopw
HAwakn opada: A” w¢ ko I Anpotikov

1. Ekmpoowro¢ popEwv
»  KaBnyntig, Zapavtog Wuxdpng

2. Qopeic ouvtaénc Tou MPOYPAUUATOS

=  E3STEM, EAAHNIKH EKMNAIAEYTIKH ENQXH STEM (Hellenic Education Society for STEM)
*  Tunua NAnpodopikng kat TnAemkowvwviwy, Navemniotiuo Oscoaliag
»  Tunua OQuowkng, MNaveniotiulo OscoaAiag

3. Ouada ouvraéng
e Japavrtoc Wuyxapng, KaBnyntric AEN A.Z.MALT.E.
Aloviolog BaBouylog, KabBnyntig Mavemnotnuiov Oscoaliag
lewpylog 2tapoVAng, Kabnyntr¢ MNavemotnuiov Oscoaliog
Oe6dwpo¢ Kapakaoidng, Kabnyntng Mavenotnuiov O@socoaliog
Kakapouvtag ABavaotog, Emik. KaBnyntng Naveniotnuiov Oecoaliag
MatBaiog MatplvomouAog, Zuvtoviotr¢ Eknatdeutikol Epyou 2°° NE.K.E.Z. ATTTIKAG
MNapaokeun latpou, Eknaldeutikdg MScience
Kwvotavtivog¢ KahoBpéktng, Metadldaktoplkog epeuvntig kat Stédckwv oto M.0
Amootolog Zevakng, MetadldakToplkog epeuvnti¢ kat Stdédokwv oto M.0

4. Jtoweia Mpoypauuatog
4.1 >toxo¢ Twv epyaotnpiwv SpactnpLlotitwyv

To MPOTELWVOUEVO TIPOYPAUA TWV EpyacTtnpiwv de€loTATwy cUPBAAEL OTNV:
v gvioxuon tNG BLWHATLKAG KO TG AVOKAAUTTIKAG LABnoNG, e TNV AECN KOL EVEPYH
CUMMETOXN TWV HaBNTwV HéEoa amo SlepeuvnTIKEG/oUaSOOUVEPYATIKEG SLOSIKACILEC,
V' edapuoyr ocUyXpovwv SLIEAKTIKWV POCEYYIGEWV
v empdpdpwon Twv eKMAUSEVTIKWY o€ peBodoloyieg SLepeUVNTIKAG IPOOEYYLONG TNG
StdaokaAlag.

4.2 Aapkela epyaotnpiwv deélotntwv:

To mpotewvopeva epyootrpla €xouv dtapketa 7 eBSopadec (3wpec/eBdoudda, Zuvolo: 21 wpeg)
5. leptypa@n mpoypauuatog kat ertdlwéelg
To mpoypappa otoxelel otnv avamtuén O6efloTATWY KOl TPAKTIKWY YTOAOYLOTIKAG ZKEYNG

(Computational Thinking) péow O6baktikwv akoAouBuwwv mou aflomololv TNV YTOAOYLOTIKA
Ermotriun (Computational Science) eotialovtag otig évvoleg umtoBaBpou (core ideas) aAAd KoL OTLG



NAAT®OPMA 21+ / EPTAZTHPIA AEZIOTHTQN O 4

gykapolec/pueyalec &eeg(transversal/big ideas (NGSS,2013%).

Méoa amd to MPOYPAUUA UTIOOTNPIIETOL O EUMAOUTIONOG Kot N €EEALEN TwV SLOOKTIKWY OTOXWV
tou Mpoypdppato¢ Imoudwv, UECW TNG EVEPYOU OCUMUETOXNG TWV HOONTWV Ot OLOAKTIKEC
SpaotnploTNTES MOV MEPAAUPAVOUV TIPAKTIKEG TWV EMIOTNUOVWY Kal Twv MnYaviKwy.

ITnVv npoTaon oV TapoucLaleTal, €XOUHE odalplky cUVOEoN TwV dpAcewWV SNULOUPYLKOTNTAC Kl
KOLVOTOULOG, TIPOCOPUOCUEVWY OTIC UABNOLAKEG KOl QVATITUELAKEG KOVOTNTEC HABNTwV Tou
ovAKOUV 0To NALKLAKO daopa 14 -16 ETWV HE TIC EMUEPOUC AVAYKALEG TIPOCAPUOYEC.

Zekwvwvtag amo tnv edapupoyn evog oxediou dpaoctnpotitwv STEM — STEAM kot pe PBdon
TIPAYUATIKA TIPOBARHATA TTIOU amaltolV MAucn, oL HaBNTEG AVAKAAUTITOUV TLG TAPAUETPOUG TTIOU
TPEMeL va AdBeL umtoPn TNG Ula OpAda ETUOTAUWY - UNXAVIKWYV YLoL TNV ETAUCN TOU TpoBARUATOC,
Xpnotgomotlolv  Snuoupylkd T Ynolakég Texvoloyieg, oxedlalouv Kol KOTooKeualouv
POUTIOTIKEG KATAOKEVEC, EVW TipoPfAnuatifovral yia ta B€pata BLwolndTnTag Kol EMUTTWOEWY TIOU
TIPOKAAOUV OL TIPOTELVOUEVEC AUCELG.

Itnv mpotaon pog ol padntég mpoPAnuartilovtal kat mpoomabolv va oxedldcouv clyxpova
Opyavo LETPOEWV ouVOUATOVTAC EVVOLEG OO YEWUETPLA, HaBnUATIKA, PUOLKA Kal TExVoAoyia

H Soun TOUu TPOTELWVOUEVOU TIPOYPAUUATOC TIPOYHOTWVEL HECA amd TIC SpaotnplOTNTEG TIG
Tapakatw 6e€LOTNTEG

1. Ae§Lotnteg Madnong

- Kputikny okéyn (Critical thinking)

- Emwowvwvia (Communication)

- Zuvepyaoia (Collaboration)

- Anuoupykotnta (Creativity)

2. Ae§LoTNTEG ZWNG

- MpoocapuootikéTNTA

- YrmevuBuvotnta

- OpyavwTtikA Lkavotnta

3. MIT: Ag§LOTNTEG TNG TEXVOAOYLAG KO TNG EMLOTAKNG

- Ae€LoTNTEC MOVTEALOMOU KOl Ttpooouoiwaong

- MAnpodopiko ypappatiopod (ICT literacy),

- Wnduako ypappatiopo (digital literacy),

- Texvohoyko ypappatiopo (technology literacy),

- Ae€loTNTEC Snuoupyiag kat Stapolpacuol Pnolakwv dnulovpynuatwy,

- Juvbuaotikég Se€lotnteg Pndlakng texvoloyiag, emkovwviag Kal cuvepyaoiag,
- Ae€LOTNTEC avAAUONG KOL TTAPOYWYIC TIEPLEXOUEVOU OE EVTUTIA KOL NAEKTPOVIKA HEOCQ,
- Ae€LOTNTEC SLEMLOTNUOVIKNG KAl SLABEUATIKNAEG XPrIONG TWV VEWV TEXVOAOYLWV
4. Ag§LOTNTEG TOU VOU

- Ztpatnykn okédn

- EmiAuon mpoBAnudtwy

- MeAétn meputtwoewv (case studies)

- Kataokevég

-MAaywa 2kéPn

1 National Research Council (2013). Next Generation Science Standards: For States, By States. Washington, DC: The
National Academies Press. https://doi.org/10.17226/18290
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H paBnolakn dtadikaocia Eekvasl pe mpoBAnUATIOHOUG Kal TNV aflomoinon mAnpodopLwv mou
OUA\Eyouv oL paBntég amo to Sladiktuo pe xpnon Ynodlakwv epyadeiwv yla Tov apxLlKo
oxedlaouo Sladopwv MPOTACEWV.

Ol paBntég epyalopevol oe opade¢ avalntouv Kal emAEyouv TG BEATiote¢ AUOELG yla TO
oXeSLAOUO TOU TEXVOUPYNMUOTOC UE PAON OCUYKEKPLUEVEG QTIALTAOELS TIoU TiBevtal pe popdn
TIPOKANCEWV Kol SLlEpeuVOLV TIG SuvaToTNTEG IOV Tou¢ Sivouv Ta UAKA Ttou €xouv otn Slabean
Toug. Xxedlalouv Kal Kataokevalouv ta PoviéAa Toug mpoadlopilovtag Ta LoYupd Toug onueia
oAAG Kal T aduvapieg tou oxeSlaopou, evw péoa amod tnv aAAnAsenidpacn Ue TG AAAEC OpASEG
ovanpooapuolouv Toug oXeSLAOUOUG TOUG.

ITn OUVEXELA oL HaBNTEG yvwpilouv TIg SuVATOTNTEG TIOU UIMOPOUV VA TOUG TIPOodEPOUV aTTAA
POUTIOTIKA CUCTHUOTO KATAOKEUALOVTAG KAl TIPOYypOUaTi{ovTag Ta ot idLot.

T€AoG oL opadec mapoucLalouv Ta TPOIoVTA TN EPYOCiag TOUC.

H Sourl Tou TMPOYPAUUATOG TNV ETUTPEMEL TN OCUUHETOXN OAWV TwWV HaBnTwyv, £€Q0KWVTOG
TmoANamAEC popdéC vonuoouvng Kat e€aokwvtog SLadopeTIkEC SELOTNTEC TOUC CUUTTANPWUATIKA
OTLG TILO MOPASOCLAKEG EKTIALOEUTIKEG TIpooeyyioels. Me autd tov Tpomo Sivetal n eukalpia oe
OAOUC TOUG HABNTEG VO OCUUUETEXOUV QVEEOPTATWG MaBNoLakoU, KOWWVIKOU-TIOALTIOUIKOU
unoBaBpou, BAEmovtag tig omoleg SladopomoLoel; W HabdnoLlakd MAOUTO TIOU EUNMAOUTILEL TNV
ekmaidevon kat OxL wg eunodio.

OAeg oL TPOTELWVOUEVEG OpaOTNPLOTNTEG €XOUV QUECN OUOXETION HME Ta TPooSoKOueva
anoteAéopata Twv MPoypappHATWY STTouSWV? TwV avTioTol(wv TAEEwV Kat £xouv eAeyxOei péow
epappoyng o HaBnTEG auTtn TG NALKIAG aAAd KOl EKTTALSEUTLKOUG.

6. Evéelktikn katovoun SIOAKTIKWVY wpwv epyaotnpiwv deélotntwv

ApAoELG ANULOUPYLKOTNTOG KOl MNPOTEWVOUEVEG WPEG Awdpkela
Kouwvotopiag AsaokaAiog (o€ eBSOpASEQ)
NEeg texvoloyieg
= Avalitnon Kot emloyn g
mAnpodopiag

= IxeSLAOUWV HOVTEAWV

. 2 1

= Anpuoupytkn xpnon

edpapuoywv AoyLoULKOU

(mapouolaoelg,

TIOAUUEOLKEG EPapPUOYEC)

STEM/STEAM

=  OploBétnon mpoBARUOTOG
= Jxeblaon Avong
*  Edappoyn / EAeyxog 13 4

Avamnpooapuoyn
* [oapouociaon
anoteAeopdtwy / Aldyxuon

2 Néa Npoypdppata Imoudwv YIoXpewTIkAG ekmaideuong M.1. 2011 & AEME — ANZ Nawdaywytko lvotitolto 2003
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Pourmotikn
=  [vwpLluia pPe To UAIKO Kal
TIG APXEC TOU
T(POYPAUUOTIOMOU
= AlaoUvdeon UALKOU
=  Kataokeur LOVIEAOU

7. Abaktikn / EKTalbeuTIK) TTPOCEYYLON
OL 6paotnplotnteg akoAouBoUvV Tnv OLOOKTIK TPOCEyylon TNG Sladlkaolag Tou TEXVIKOU
oxedloopol (Engineering Design Process). Méow autng oL padntég epyalovtal BLWUATIKA Kot
HECO OO AVOKAAUTITIKEG / SlEPELVNTIKEG Sladikaoieg eUMAEKOVTAL OTNV: UAOTIOLNON EPEUVNTIKWY
oxXeblwv, EpyaoTrpLa KATAOKEVWVY / SNULOUPYLKOTNTOG, TTAPOUCLACELS / SLAXUGCN AMOTEAECUATWY,
avatpododotnon, emavooxeSLaouoq .

H &udaktikn mpoogyylon tng Stadikaciog Tou texvikol oxedlaopol (engineering design process;
Massachusetts Department of Education) i tou «oxedlaopol tTwv Mnxavikwv» (engineering
design) mpoépxetal and tn Sladikaocia £peuvag, oxedlaopol Kal eAéyxou mou edapuolouv ot
unxavikot ywa va Sivouv Auon oe mpayuatikd mpoPAnpata kat va oxedialouv cuothpata
(Exmaibevon Empopdwtwy B’ ermunédou T.M.E. - EMpopdwTkO UAKO - Mevikd pépog Kat ELSIko
UEpog- ITYE-IEM, 2018). OL dpaoelg vAomoinong evog SL6akTikoU oevapiov Baong TG SLOAKTIKAG
T(POCEYYLONG TN SLadLkaoilag Tou TEXVLKOU oXeSLOOUOU glval:

Npwtn ¢don: NpoodLoplopog tng
OVAYKNG 1 TOU PoBARHaTOG

Agutpn ¢aon: Epeuva ot
QVAYKEC TOU TIPOPBARHATOC

Tétaptn ¢aon: EmAoyn tng
BéAtiotng Auong

Néuntn ddon: Kataokeun
MPWTOTUNWV

‘Ektn ¢aon: EAsyxog Ko
agloAdynon tng Auong

£€BSoun ¢aon: Emkowvwvia tng
AUong
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NPQTH ®AZH: NpocdLoplopdg TG avaykng i Tou MPoBARHATOG
Katd tv mpwtn ¢don pe Pdaon ta evdladépovia Kol TG OVAYKEG TwV MaOnTtwv, o
eKMaLSEUTIKOC pall pe toug padbntég mpoodlopilouv TNV avaykn [ To MPOBAnUa oto onoio
Ba npénel va Swoouv Alon. ZuvABw To MpoBAnua eival eviaypévo og €va SLETILOTNUOVLKO
mAaiolo evvolwy, Kal N emiAucon To POPBARUATOC ETUTPEMEL TN SLEPEUVNON TWV EVVOLWV KOl
v avantuén ouvBetwv deflotitwy. (Exmaidbevon Empopdwtwv B’ ermuumédou T.MLE. -
Emipopdwtikd UAKO - Tevikd pépog - ITYE-IEM, 2018).

AEYTEPH ®AZH: Epguva oTLG AVAYKEG TOU TTPOBARHATOG
Itn Seutepn ¢daon ol pabnTég epeuvolv odalplkKA TO TAEYUA TWV TOPAYOVIWV TIOU
avadeKVUOUV TNV ovVAyKN yLa TV eniluon tou tpoBARUaATOoG.

TPITH ®AZH: Avantuén mibavwv Avoswv
OL poBntég votepa and avalntnon mbavwyv AVcswv eite péow SLadIKTUOU £ite amo AAAN
Skl Toug £peuva, epyalOpevol OTO TAQIOLO TIC OMASAC TOUG HE KOATOALYLOHO LOEWV
kataypddouv TG mbaveg AUCELS Tou Ba prmopoloayv vo SWoOoUV yLa TNV AVTLLETWITLON TOU.

TETAPTH ®AZH: Emiloyn thg BEATiotng AUong
Juvnbwg ta MPOPANUATO TIOU QVTLUETWII{OUV OL ETMUOTAMUOVEG - MNXAViKol €ival otnv
Katnyopia twv acBevwv Sopnpévwv TPOoBANUATWY TOU QUTO onUaivel OTL UIMOpel va
80000V nepLocOTEPEG QMO piot AUOELG. 2TO OTASL0 AUTO oL HaBnTéG adol €XoUV EPEUVIOEL
TG mBaveég AUOELC TTOU MIMOPOUV va SWoouv €MAEYOUV OpOdWVA KAl OLTLOAOYOUV TN
BéAtiotn Bawvn Auon.

NEMNTH MAZH: Kataokeun mpwIotunwy
Katd tn SldpkeLla TNG KATAOKEUAG TPWTOTUTIWY oL Hadntég epapudlouv tn AUon Tou €Xouv
emAé€el. KaBwg to mAaiolo tou texvikou oxedlaopoul npoteivetal yla dpaoctnplotnteg STEM,
oL poOnTég xpnowomololv T UAWKA Tmou €xouv otn &8ldbeor) toug £tol WOTE va
KATOLOKEUAOOUV VA TEXVOUPYNLA TO OTolo EMLTPEMEL TN AUON TOU TTPOPBANUATOG.

EKTH DAZH: EAeyxo¢ ko agloAdynon tng Avong
OL poBOnTtég Kabwg £€xouv OAOKANPWOEL TO TTPWTOTUTIO TOou¢ cuve)ilouv pe tn dtadikacia Tou
eAéyxou Kkal tnv oafloAdynon tng. Exoviag UMPOOTA TOUC Mia TMPOYUOTIK TIPOTUTN
KOTOLOKEUN EAEYXOUV TO KATA TTOCO OVTOTIOKPIVETAL OTLC QTTALTHOELG TOU TIPOBARUATOG.

EBAOMH DAZH: Emikolvwvia tTng Auong

KaBe opada mpoteivel pia mbavr) Avaon, Tnv omola €xel afloAoynoel Kot eAEyEEL HEoa Qo TO
oXeSLA0UO TOU TPWTOTUTIOU TNG TNV MAPOUCLALEL OTLG UTIOAOLITEG OpAdeG. O OKOTIOG QUTAG
™mM¢ ¢aong sivat n avtoAlayrp mAnpodoplwv Kal n oulAtnon yw TG SladOPETIKES
Tpooeyyloelg mou akoAouBnbnkav ywa T Alon Ttou mpoPAnuatoc¢. Mapouciacn TNG
epyaociag yla kabe opada pe popdn texvikou deitiou mou meplappavel mAnpodopieg OMwg
n meplypadn tou mpoPAnuatog, TG mpodiaypadEéc mou €xouv TeBel, Ta PApaTa TNG
epappoyng, v nmapouvciacn tng AUong mou eméAefav oL HaBNTEC Kol T TPOCSOKOUEVA
OTOTEAECOTOL.

OlrAOH ®AZH: EmavacXedLacpog
Kata tn ¢don tou emavaoyedlaopol kabe opdda kabwg €xel odnynBel oe pia Avon, péow
™G dnuoupylag Tou MPWTOTUTOU TNG KOL CUVEPYOOTEL UE TIG QAAEG OpAdEG pmopel va
nipoPBel otov emavaoxedlacpd tng AVoNG Mou MPOTEiVEL Evowpatwvovtag mAnpodopieg Kal
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EUMELPIEG KAl QMO TIC €VOANXKTIKEC TIPOTACELG TIOU €Xouv dnuiloupynBel amod TG AANeG
opadec wote péoa amnod o MAEypa aAAnAentidpaong 0Ang Tng Taéng, va BeAtiotonolnbouv ta
anoteAéopata padnolakng dtadikaaoiag.
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otnv Ekmaidevon yiwa Mawdaywyolg kot Exmaibeutikoug», Kwdikog BiBAiou otov EVS0E0:
77115672, EKAOZEIZ A. TZIOAA & YIOI A.E.,ISBN: 978-960-418-828-4 (Yri6 €kdoon)

Japavrog Wuxapng, Kwvotavtivog KaAoPpEKtng «ALSQKTIKI), TPOYPOUUATIONOG, oxeblaon &
avamntuén exmoadevtikwy Spaotnpotitwv STEM kot TMNE» , Kwbikdg BiAiov otov EVSofo:
6837425, EKAOZEIZ A. TZIOAA & YIOI A.E., ISBN:978-960-418-706-5



https://eur05.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.17226%2F18290&data=02%7C01%7C%7Cb98936e30ca24b6914fd08d7e6122a95%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C637230838015820603&sdata=CqdkRUZuafj%2FNUcq5Vjy4kU7LZRhA19dCrioDcpBDSk%3D&reserved=0

NAAT®OPMA 21+ / EPFTAZTHPIA AEZIOTHTQN

8. AvaAutiko rpoypauua epyaotnpiwv deélotitwv

Néeg Texvoloyieg
Npocdokwpeva

poOnolaka AnoteAEcporta S,

(ue Baon Ta ANz — AENZ . . . . .

, , Oépata Apaotnplotnteg Ekmtoudeutiko YALKO KootoAoynon
ko to «Neo» Mpoypappa
ZMOUSWV UTIOXPEWTLKAG
eknaidevong).
Ot padntec aflomowvtog YAwo mpog xprion
ALEPEUVOHV o 5L0,LtUTthOUV A ) TG TNE avagnrosv IXOAWKO eyxelpiblo MabBnuatikd B F'upvaciou
ro MuBayopeto Bewpnua kat m;(:j’r,:’g:“(” rAnpodopieg yo Stadopeg X VXEL H H
TO XPNOLLOTIOLOUV YLOL TOV .
, \ . epapuoyEg Tou , .y
UTTOAOYLOHO UNKWV KalL TOV HAektpovikou ) , Evéewtikol Siktuakoi tomot
TPOGSLOPLOUO 0POBWV YWVLWV. YroAoyloth T[UG(XV'ODELOU eewpnua-soq http://lab21plus.weebly.com/
Kt PNdLaKbv o€ eniAuon kaBnuepvwv
KotavooUv TLC OXECELS TwV OUCKEUWV. mpoBAnpaTa. https://www.youtube.com/watch?v=hN7FG15IIh4
YWVLWV. Awadiktuo
avalritnon, Ol pabntég oulntoLv yla https://www.geogebra.org/m/BuXwrkej Kaia
(MaBnpoatikd B Tupvaciou) ETU}\OW']’ Tubaveg epapUoyEG otV
niAnpodopiag ka®npepwn Toug Lwn. https://www.geogebra.org/m/cruyzp4u

Edappolouv pebodoug Epya?\sifx SUINTOLV peTAly TOUC Mol https://www.youtube.com/watch?v=tnF7Ezd6qgal
avaktnong kau TIOPOUCLACELG GHHLOUQVLOLQ TEXVIKA ETTAYYEALOTO https:// tub Jwatch?v=CAKMUdeBO6
nAnpodopLwv. nﬁs;ss;c::;v ooty T Xpron ps://www.youtube.com/watch?v= eB060
(MAnpodopikn B Fruuvaciou) edapuoyeg. OPYAVWYV PETPNONG UYOUQ

(Texvohoyia B Fupvaciou)

OVTLKELLEVOU ATIO
anootaon.

QUM ApaoTnploTATWY



http://lab21plus.weebly.com/
https://www.youtube.com/watch?v=hN7FG15lIh4
https://www.geogebra.org/m/BuXwrkej
https://www.geogebra.org/m/cruyzp4u
https://www.youtube.com/watch?v=tnF7Ezd6qaI
https://www.youtube.com/watch?v=CAkMUdeB06o
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STEM/STEAM pe Xprion anAwv UALKWV

Npoodokwpeva
padnolaka
AnoteAéopata
(ue Baon ta ANz — AENZ
Kat to «N€o» Mpoypappa
IMOUSWV UTIOXPEWTLKAG
eknaidevong).

Baolka O£pata

Apaotnplotnteg

Exkrtoudeutiko YALKO

KootoAoynon

O padntng va avamntiooet
OTPATNYLKEG OTNV €MIAUON
KOLL KOTOLOKEUN
TPOPBANUATWY Kal Vol
XPNOLLOTIOLEL LOVTEAQL KOl
OVOTTOPOOTACELG YLOL VOL TLG
TEKUNPLWOEL KAL VAL TLG
KOLVOTIOLNOEL O AAAOUG.

O padntng eppabuvel oe
£VVOLEG OXETLKA LIE:
Tig TEXVOAOYLKEG QAAQYEG
KOLL TLG OULTiEG TOUG.

Tn Staouvdeon Tou Tpomou

{WwNGE KaL NG Texvoloylag.

Tic Stadikaoisg BeAtiwong

TWV TEXVOAOYLWV TIOU
UTIAPXOUV.

Tn Xprion UTOAOYLOTWV yLa
va PprLoytel éva povtélo
TPLV KOTOLOKEVALOTEL val

Tpoiov otnv
TPAYMOTIKOTNTA.

Tn SNULOUPYLKOTNTA WG
KEVTPLKO OTOLXELO OTNV
QVATTUEN TIPOTOVTWY Kol
OUCTNUATWV.

AleTuoTNHOVIKOTNTA

FEWUETPLIKA
oxnuata

Oomtikn

Quotkn

Xpovog
MpoypapHOTIONOG
Physical Computing

AwoBnTtrpeg

Ao TIG OHASEC TWV
poadntwyv Inteitatl pe
Hopdn
«TPOKANCEWV» /
«TPOBANUOTIOUWVY»
Vo 0XeSLAOOUV Kal val
KQTOLOKEUAOOUV OE
opadec twv 3
aTOUWYV, £va Opyavo
UETPNONG TOU UYPoUG
QVTLKELEVWV aTtO
anootaon.

To 6pyavo pETpnong
Ba xpnotluomnoleital
yla tnv HEtpnon
KTNPLAKWY
EYKATAOTAOCEWYV OTO
mAaiolo epyacilwv
TWV TTOALTIKWVY
HNXOVIKWV

Katd tnv
SpaotnpldTnTA TOUG
Ba peletoouv v

YAWKO npog xprion
Xaptovia, Aélep, aobntpag umepnxwy, oBovn
LCD, Aellep, kaAwbia, unatopieg Kot armAd UALKA

Tlou uTtapyouv Stabéoiua oto oxoAsio.

http://lab21plus.weebly.com/

Evéewktikol cuvdeopol

https://www.youtube.com/watch?v=Ea4CGAw6b M

http://aesop.iep.edu.gr/node/20435/5121

HAektpovikn mAatdoppa Arduino,r) MicroBit
aodnTApag uTEpAXWY, Kal KoOAwdLa.

Noyopika/ lototomnot
Ardublock

https://microbit.org/

OUAO ApaoTtnploTATwy

To KOOTOG yLa ol
XOPTOVLA KOl TaL
OAAa UAKA TTOU
neplypadovral

ota GUAAQ
gpyoaoiag yla tnv
gpyacio avd
opada
umoAoyiletol
YUpw ota 28 €



http://lab21plus.weebly.com/
https://www.youtube.com/watch?v=Ea4CGAw6b_M
http://aesop.iep.edu.gr/node/20435/5121
https://microbit.org/
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Tnv avamntuén tng
TeEXVOAOYLOG WG amoTéAeopa
NG AVATTUENG TNC YVWONC
MEOW €peuvag Kot
TELPAUOTIOMOU.

Tnv agloAdynon tng
EUTTOPLKAG EGAPHOYAG TNG
teXvoloyiog pe
evOLaPEPOVTO OLKOVOULKA,
TIOALTIKA KOl
nieptBarloviika.

Emhoyn Kot xprion
TEXVOAOYLWV TWV
KOTOLOKEUWV.

(Texvoloyla B l'vpvaociouv)

XpNnoLUOTIoloUY TO
MuBayopelo Bewpnua Kot
NV TpLyWwVOUETPLA yLa TNV
eniAuon evog opBoywviou

TPLYWVOU OE OXETLKA
npoBAnuara.

(MaBnpatika B fupvaciou)

apxn Asttoupyia
TIPAY LATIKWV
0pYAVWV PETPNONG
amno anodotaon Kot Ba
npoteivouv tn S1kNA
Toug peBodohoyia

Ot paBntég
XPNOLLLOTIOLWVTOG
KATAAANAO AOYLOUIKO
oxebalouv Kat
OUVTAOOOUV TEXVIKO
EYXElpiSL0 Og popdn
mapouaoiaong
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Poumotikn
Npocdokwpeva padnolakd
Anotedéoparta Baolkd Oépata
(ue Baon ta ANz — AENZ kot to K ApaoTnNPLOTNTEG Ekratdgutiko YALKO KootoAoynon

«N£€o» Mpoypappa Zmovdwyv
UTIOXPEWTLKAG ekmtaibeuonc).

O pabntng pabaivel va
KATAOKEUALEL NAEKTPOVIKA
KUKAWHaTO va KwSLKoToLEL

€vav alyoplBuo os
T(POYPOLULUOTLOTIKO TtepLBAANOV
KOl VOL QVOTITUOOEL ULKPEG
edapuoyEg.

O paBbntn¢ pabaivel va
avaAUeL éva TPOBAnua os
ETUUEPOUG amAoUoTEPQ, Va
dnuoupyel cuvbeTa €pya Tou
Baaoilovtal otn cuvBeon
ETUUEPOUG AMAOUCTEPWVY
Epywv
(Texvohoyia B Nuuvaaoiou)

O paBdntr¢ katavoel Sopéc
TIPOYPOUHATIOMOU Kall
avantuéng
T(POYPOULHLATLOTIKWV
epapuoywv.
(MAnpodopikn B Nuuvaciouv)

Ixediaon

Texvoupynuata

HAektpoviko

KOkAwpoa

MNpoypaMUATIONOG

YToOAOyLOTIKN
IkéYn

Awdonaon
npoBARpaTOC

Avayvwplon
pHoTiBwv

210 epyaotnplo Texvoloyiag, ot
HaBntég pabaivouv va
ouvdéouv aoBNTAPA UTIEPHXWV
Kal va ipoypappatilouv Eva
POUTIOTIKO Bpaxiova 0 Omolog €€
OIMOOTACEWG XPNOLUOTIOLELTOL
yla tn pétpnon vyoug os
akataAAnAa neptBaiiovta ylo
Tov avbpwro.

Y10 epyaotrplo Texvoloyiag, ot
pnobntég pabaivouv va
KOTOOKEUA{OUV POUTTOTIKOUG
Bpayxioveg kat va KlvoUv Tov
Bpayxiova amod andotoaon
(rx. Arduino Microbit)

MukpoAeyktng Arduino, n
micro:bit atoBntApag
UTTEPAXWV, Micro servo
KLVNTAPOG

Breadboard — atobntripag
umepnxwv, Aélep, 0Bovn
LCD, avTloTAOoELG KOl
KaAwdLa.

Mwoocorieotpa (EUALVEG
OTIATOUAEC)
OepuLKA GLALKOVN
Aikapda
XoptovL

@OUA\a ApaoTtnplotiTwy

http://lab21plus.weebly.com/

To evOELKTLKO KOOTOG
yla KAOe HIKPOEAEYKTN
Tumou Arduino givat
7€ evw €va eVOELKTLKO
KOOTOC yLa Tal
neplypadopeva
TapeAKOUEVA Elval
niepimou 30 €

To TLoTOAL BpILKAG
OW\LKOVNG ouvnBwg
UTTAPXEL OoTa CXOAEla
OTIOTE TO KOOTOG £lvoil
yla T0 VOAWOCLUO TNG
OLALKOVNG KAL TLG
EUAveC oA TOUAEC<3€



https://www.acdcshop.gr/breadboard800points142x56mm-p-6086.html?page=0
https://www.acdcshop.gr/breadboard800points142x56mm-p-6086.html?page=0
http://lab21plus.weebly.com/
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9. AfloAoynon npotaonc
H mpotaon Paociletat oe edapuoy TwV TUAOTIKWV EPYAOTNPIWV TNG EMLOTNUOVIKNG
ermutponi¢ STEM mou €xel w¢ okomod tnv mpowbnon tou STEAM kot tng EKMatSEUTIKAG
Poumotikng Héow Avolktwv Texvoloywwv Kal Avolxtol Aoylopikol otnv MpwtoBadula Kat
AeutepoBabula ekmaidevon.

https://edu.ellak.gr/epistimoniki-epitropi-steam/



https://edu.ellak.gr/epistimoniki-epitropi-steam/
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10.QUAAa Spaoctnplotitwv

APAZEIZ AHMIOYPIIKOTHTAZ KAI KAINOTOMIAZ

ENOTHTA: NEEZ TEXNOAOTIEZ
OYANO APAZTHPIOTHTQN

APAZTHPIOTHTA 1

MuBayadpelo Bswpnpa

No TeplypAPEeTE TIC OXEOELS TWV TMAEUPWV TOou opBoywviou Tplywvou HE PBACN TO TMOPUKATW
oxXNua.

P Mnyn oxnuatog: el.wikipedia.org
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APAZTHPIOTHTA 2

EnaAnBsVw to nubaydpelo Bswpnpo HECW TELPOLATIOHOU

MapakoAouBrote to Bivieo tng mapakdtw dtevbuvong:

https://www.youtube.com/watch?v=Xj-4EUPx3A4&list=TLPQMjlwNDIwM;|BJEi{fEgmPshA&index=8

Itn ouvéxela emoaAnBevote to mMubayodpelo Bewpnua Mpaypotomowwvtag To (6lo melpapa.
Anpoupynote To 8ko oag Bivteo.

AVEBAOTE ELKOVEG QTTO TO MELPAHA OO OTOV LOTOTOMO UTOCTHPLENG TWV SpaoTNPLOTATWV
http://lab21plus.weebly.com/


https://www.youtube.com/watch?v=Xj-4EUPx3A4&list=TLPQMjIwNDIwMjBJEjfEqmPshA&index=8
http://lab21plus.weebly.com/
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APAZTHPIOTHTA 3

MNpoBARpata kaBnuepvotntag kot tvbayopelo Bewpnua

Epeuvwvrtag oto dadiktuo va kataypapete €va cUVOAO TPOBANUATWYV TTOU yLa TNV ETHAUGCN TOUG
anatteltal n epappoyr tou nubayodpelov BewprpaToc.

AnpLloupynoTe Tapouciaon TwV ATMOTEAECUATWY oA Kal culnTroeTe oTNV OAOUEAELQL.

210 mopakAtw MAaiolo emikoAAnoTe TI¢ Stadaveleg mou dnULoupyroaTtE.
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APAZEIZ AHMIOYPTIKOTHTAZ KAI KAINOTOMIAZ
ENOTHTA: STEM/STEAM

OYANO APAZITHPIOTHTQN
APAZTHPIOTHTA 1

AloOntripog anootaong

‘Eva €(60¢ aloBntipa mou XpnoLUOTOLOUE CUXVA OTLG KOTOOKEUEG LETPOEWV KoL EAEYXOU
glval o alobnTrRpag uMEPNXWV OMWG OLUTOC TTOU ATTELKOVI(ETAL TTAPAKATW.

érnou,
d: n anootaon Tou aednTrpa Kol TNg SLaXWPLOTIKAG EMLGAVELAC,
v: 0 Tayutnta Stddoong Tou Axou otov aépa (340ms-1).

Mnyn: Zapavrog Wuxdpng, Kwvotavtivog KaAoBpéktng «ALSOKTLKN, TPOYPAUUATIONOC, oxXediaon & avantuén ekmaldeuTikwy
Spaotnplotitwy STEM kat TNE» , ISBN:978-960-418-706-5

O aoBNTAPAC UTEPNXWV KOL UIMOPEL va PETPAOEL O TOoN amootaon Pploketal KAmolo
OaVTIKElpeVo. AAnUela TL gival oL UMEPNXOL TTOU TOOO OUXVA OKOUUE; (KXTTOLEG TTANPOQOPIEC
umopeite va Bpeite otn dtevduvon https.//el.wikipedia.org/wiki/Yriépnyoc)

Ma va XPNOLUOTOLOOUUE ToV aloBnthipa umepnxwv Ba MpPEMEL va Tov CUVOECOUUE OTO
ARDUINO pag 6nwc paivetal 0To mopakatw oxnua.



https://el.wikipedia.org/wiki/Υπέρηχος
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‘Eva mpoypappa mou Ba pog emtpePel va oUpe mwg Aettoupyel o aloBntipag umepnxwy eivat

TO TIOPAKATW.

A

trigger pin 4 D11

: J ] | echao pin D12
nltrasonic
. [ ™

e AoKLUAOTE TN Asttouypia tou atodntipa.

e [lwg Hmopeite va XpnOLUOTIOLROETE TOV aLoBnTrpa og cuvSLACUO HE To TUBayopeLlo Bewpnua yLa
TN HETPNON TOU UYPoUC EVOC OVILKELUEVOU;

KateBAaote ToV KWSKA Otd TOV LOTOTOMO UTOoTIPLENG TV SpaoTNPLOTATWVY
http://lab21plus.weebly.com/

e 7o Tinkercad kdvte TV MpoowpoLwaon TNG AsToupyia Tou alebntnpa.

wazglz { UIG'60L



http://lab21plus.weebly.com/
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APAZTHPIOTHTA 2

Néep

Néwep: To Aéwlep (Laser , Light Amplification by Stimulated Emission of Radiation) amoteAel évav
EVIOXUTH GWTOC HE €€QVOYKOOUEVN EKTTOUT QKTWVOBOALOG KoL TAPAYEL CUYKEKPLUEVO HAKOG
KOUATOG (LOVOXPWHATLKO TT.X. 650nm (KOKKLVO) Kal cUyKpLUEVN LoxL (r.X. 5mW) o€ popdr d€oung

Ma va xpnolpomnolioou e eva Aélep umepnxwv Ba mpémel va tov ouvdéooupe oto ARDUINO
HOG OTWG GALVETAL OTO TTAPAKATW OXAHAL.

1. Meiwon
2.VCC :3.3v-5vV DC
3."E§odog

e Eva mpdypappa mou Ba pag emtpéPel va SoU e Tov EAeyxo TNG Asttoupyia Tou AELep elval
TO TIOPAKATW.

BECE UM LOKT] oK LG

BECE YTpLEKI) oK LH0

e Aokwdote Tn AELTOUPYLO TOU TIPOYPAUUATOG.

KoteBaote Tov KWSKA OUtd TOV LOTOTOMO UTOoTIPLENG TWV SpaoTNPLOTATWV
http://lab21plus.weebly.com/


http://lab21plus.weebly.com/
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APAZTHPIOTHTA 3

fpadw otnv 0046vn LCD

Mo va XpNOLOTOL|COUUE Hia 0806vn uypwv KpuoTtaAAwv (LCD) Ba mpémel va TNV cuvéEcou e
oto ARDUINO pag 6nwg paivetal oto mapakdatw oxXnua.

‘Eva mpoypappa ou Ba pog emutpePel va SoUHE Tov €AeyX0 TNG Aettoupyia tng 08dvng ival To
TIAPAKATW.

16by2 I2C Sainsmart

= addre=z=s 0Ox

KateBaote Tov KWSKA Otd TOV LOTOTOMO UTOoTIPLENG TWV SpaoTNPLOTATWV
http://lab21plus.weebly.com/

Mw¢ Uropeite va XpnoLlomnoLroete Tnv 08dvn yla va pog Seiyvel 1o UPoug EVOC OVTIKELUEVOU;



http://lab21plus.weebly.com/
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APAZTHPIOTHTA 4

Metpw tnVv andotaon Kat thv epdaviiw otnv 006vn

Xpnoluomolwvtag otolyeia ano tnv dpaoctnpotnta 1 kat 3 va epdavilete TNV andotacn mou 6og
HETPA 0 alobnthipag unepnxwyv otnv 08ovn LCD.

ano

21O MAPAKATW MAALCLO OXESLAOTE TN OUVOEGHOAOYIA TWV OTOLXELWY TOU aLoBNTHPO UTIEPAXWV KOl
™G 0006vn¢ LCD pe to ARDUINO.

KateBaote Tov KWSKA atd TOV LOTOTOMO UTOoTiPLENG TwV §paoTnPLOTATWVY
http://lab21plus.weebly.com/



http://lab21plus.weebly.com/
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APAZTHPIOTHTA 5

Kataokevalw opyavo pEtpnong UYPoug ano anootacn

Xpnowornowote 1o Tinkercad yiwa va oxebldoete to SIkO cag Opyavo OMwWE AUTO amelkoviletal
TIAPAKATW.

086vn LCD

Neep

Xwpog
TonoBsTnon Tou
Arduino

AwBntripag unepriywy

AaBr
opyavou

e ME£B0ob0og XprioNng TOU 0pPyAVOoU YyLa VA LETPW TO UYPOG EVOG AVTLKELLEVOU UE UTIOAOYLOUOUG
HEOW Tou UBAYOPELO BEWPUATOGC.

Axtiva Aélep

086vn LCD

AwBntrpag unspriywv

KateBaote Tov KWSKA atd TOV LOTOTOMO UTOoTiPLENG TwV §paoTnPLOTATWVY
http://lab21plus.weebly.com/


http://lab21plus.weebly.com/
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e E&nynote mapakdtw To pOAO TOU KABE oTolyElou TOu opydvou oac.
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APAZTHPIOTHTA 6

Napouciaon anoteAecpuATWV

Suyxapntpal!!

= OlokAnpwoarte tn SUCKOAN ATTOCTOAN 00C, KATADEPATE VO CUVEPYAOTEITE, va.  avaAdPETE TOUG
moAAoUG umelBuvoug poAoug Tou elval amopaitntol ylo va dnuioupynBolv oL TIPWTOTUTEG
KOTALOKEUEC 00,

=  ‘HpBe n Wpa Vo YVWOTOTOLAOETE TNV EpYAsia 0ag.

= [la va TTOPOUCLACETE TIG WOEEC Kal T SoUAeld cag, pnopeite va ¢tidéete pLla mapouoiaon, Eva
Bivteo N kat pa otoceAida xpnoponolwvtag Ta Pndlakd epyaleia mou €xete otn S1dbson oag.

= EvaAAakTika pmopeite va ¢tiagete pa moapouosiaon tng epyaciag cag, o €vtunn popdn mou Ba
TNV AVOpPTAOETE 0TO OXOAElo 0ag.

= [epLUEVOUE VO SOUE TIG KATOOKEUEG OO,

Mnopeite va aveBAocete ELKOVEG | AAAO UALKO Qo aUTO TTOU SNLOUPYNCATE GTOV
LOTOMOMOo UNooTthpLEnG Twv dpactnplotrtwy http://lab21plus.weebly.com/

LAB21PLUS HOME

SN



http://lab21plus.weebly.com/
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APAZEIZ AHMIOYPTIKOTHTAZ KAI KAINOTOMIAZ

ENOTHTA: POMMNOTIKH
OYANO APAZTHPIOTHTQN
APAZTHPIOTHTA 1

KataokeuA{OUHE POUTIOTIKO INXOVLOLLO YLOL TOV EAEYXO TOU OPYAVOU yLoL
HETPNON o€ akataAAnAa nepiBaAiovia yia tov Avlpwmno

MpPOTEWVOUEVA UALKA:
o ZUALWVEG OTIATOUAEG 1 KOLL XQPTOVL
o Y€pPo KNTAPEG

Mo va. CUVOECETE TLG OTIATOUAEG ) TO XQPTOVL UTTOPELTE VAl XPNOLLLOTIOLOETE -pE TNV kKaBodnynon
TOU KATOLOU HEYOAUTEPOU - TILOTOAL Bep KN ¢ OLALKOVNG- 1) Sikapda.

MpoomnaBbrote va oxeSLAOETE KOL VO KATOOKEUOOETE HE TNV OHASA COGC. €vaV POUTTOTIKO
Bpaxiova pe €vav Babuo eleuBepiag xpnowuomnowwvtag eva oepPfokivntnpa. O Bpaxiovag Ba
TIPOCOMOLWOEL TNV Kivnon Tou Kapmou Tou XepLlou oog yla aAlayr T KAlong Tou opyavou Katd
™ Swadikaoia petpnon.
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Mrmopelte Vol TUMWOETE TO TIPOYPOAU TIoU PpTiacate Kal tnv pwroypadia Tou Bpayiova cag Kot
Va T0 KOAAROTE TAPOKATW.

Katepaote tov KwSka amd tn oeAida untootiplng Twv dpaoctnpLotitwyv
http://lab21plus.weebly.com/
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APAZTHPIOTHTA 2

EAEyxoupe TV KAlon amno andéotaon

Xpnotyomnolwvtag évav SeUTEPO aLoBNTPA  UTEPAXWVY VA QVATTTUEETE KWALKA IE TO OTolo OTaV TO XEPL
mAnaolalel Tov aoOnThipa umepnxwy 2 va PetaBAAAeTol n KALON TOU 0pyAvoU WOTE VO UETPATE PECW TOU
nuBayopelov BewpnUatog To UPOUC TOU AVILKELUEVOU OTIWE OTNV TTAPAKATW ELKOVA

Axtiva Aéwleo

AwoOntnoac 2

Axtiva Aéwlep

Ixeb1A0TE TO SLAYPALUA PONG TOU KWELKA 0OG OTO MAPAKATW TAaiolo.

Katepaote tov KwSKa armod thn oeAida umtooTtiplng Twv dpactnpLotintwy
http://lab21plus.weebly.com/
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APAZ

THPIOTHTA 3

Napouciaon anoteAecpuATWVY

Juyxapntrpal!!

LAB21PLUS

OhokAnpwaoate t SUOKOAN OITOGTOAN 0OC, KOTADEPOTE VO CUVEPYAOTEITE, va  avaldBete toug
moAAoU¢ umelBuvoug poAoug Tou eival amopaitntol ywo va dnuioupyndolv oL TPWTOTUTIEG
KOTOLOKEUEC 00,

‘HpBe n wpa va yVWOTOTMOLCETE TNV gpyacia oag.

Mo vo mapoucLAosTe TG WOEEG Kal TN SOUAELd oag, pmopeite va ¢tidéste pLo mapouoioon, Eva
Bivteo N kat pa otoceAida xpnoponolwvtag Ta Pndlakd epyaleia mou €xete otn 61dbOson oag.

EvoAAoKTIKA popeite va PpTidéete pla mapouoiaon tng epyaciog oag, o€ Eviumn popdn mou Ba
TNV AVOpPTAOETE 0TO OXOAEl0 0ag.

Meplpévoupe va SOUE TIG KATAOKEVUEC 0.

Mnopeite va aveBAocete ELKOVEG | AAAO UALKO Qo aUTO TTOU SNLOUPYNCATE GTOV
LOTOMOMO UNooTNPLENG Twv dpactnplotitwy http://lab21plus.weebly.com/
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