OL avtiANPEeLc Twv padntwv
vLa BOCLKEC EVVOLEC TNC
XNUELOLC

AdakTikn Twv Quokwv Emotnuwv
E. BapSdaAayakn
4-5-2017



Aoun napouoioonc

» EvvololoyLkn katavonon otn Xnuela. oAk amotuyia
» Mapoavonoelg, avttANPelg pabntwv
» AvtiAnPelc padbntwyv yla BaolkeC EVVOLEC XNMUELOC

» Alepevvnon avtiAnPewv padbntwv, €peuva otov TopEA TNC ALOAKTIKAC
Twv Quokwv Emotnuwy



Enttmeda avanopaotoonc XNUKWY EVVOLWV
N

MaKkpOOKOTTIKO

AN

MIKpOOKOTTIKO 2UMBOAIKO

TOAUETTITTEON OKEWYN OoTN XnueEia



Entineda avanopaoctaonc XNULKWY EVVOLWV

AvokoAleg upoOntov pe to Tplol  EMIMEON OAVOTAPACTOCNG KOL TIG
LETAED TOVC OYECELC.

ATtouoila euTELPLlOC OTO OKPOOKOTILKO £Ttimedo

2UVOAO TTOPAVONCEWV yLat TN PUCN TOU ULKPOCKOTILKOU ETILITESOU
EANeWPN VONTIKWV LOVTEAWV

Mn kotavonon Twv cUVBETWVY KAVOVwV 0To CUUBOALKO emtimedo

"EAAewdn kavotntac petafaong amo to eva emninedo oto aAAo



Entineda avamnopaotaonc XNULKWY EVVOLWV

1
H atrotuyia Tng oXoAIKAC nanong

MaBnTEC QTTO@OITOI  UTTOXPEWTIKNG  EKTTAIOEUONG XWPIC OTOIXEIWODEIG
YVWOEIG.
AKOUN Kal KaAoi nadnTéC ue onUAvVTIKEC DUOKOAIEG

adpoavnc yvwon TTOLPOVONOELC



Adpavnc yvwon

Adpavnc elval N yvwon Tov XPNOLUOTIOLELTOL OE
TEPLOPLOMEVEC TIEPLOTAOELC EVW B pumopovoe va
xpnotpornotnBel og MOAU TepLOCOTEPEC.

Mpokettal yia aduvapio HeTadopac YWWOEWV.

'

[0t val aTTOAULAVOU LE Lol TTANY XPNOLUOTIOLOU LE OEULEVE.
[LoTL:



MopovoNoELC

MapavonoeLg eival To GALVOUEVO KATA TO OTOLo
nabntec 6eilxvouv va PNV €XoUV KOTOWVONOEL
BaoLlkEC yVWOELC amo ooa SLOaoKovTal.

Me aAlo AoyLa: apvnTikn HETAdOPA YWWOEWV.




[MapavonoeLc

Mapavonoelc eivol edpalwpevec avtlAnPelc ot
OTIOLEC KatevBuvouv TOUC HaOnTec vol
QVTIMETWTIL(OUV HE OUuoTNUATIKA «AdBoc» TpOTo
KOTOLOTAOELC KAl TtpoAnpata.

OL O0pot: eVOANAKTIKEC LOEEC KAl aVTIANYPELC YEVIKOTEPOL



Mwc dnuoupyouvTal
oL avtiAnYPelc/ mopavonoelc Twv podntwv

» N YAwooao Ttou XpnOLUOTIOLE(TAL aTtO TOUC LEYAAOUC

» OLapopETIK onpaoia Twv AEEswv OTNV EMLOTAMN Kol
otnv KaBnuepwn {wn

» eKPPACELC TIOU YpnoLpomnolovvtat Katd tn dtdaokaAia n
TIEPLEXOVTAL OTA OXOALKA EYXELPLOLAL

» oL opwopol BepsAiwdwyv evvolwv Tou  Oev  eival
TOLUTOXPOVA AKPLBEIC KOl OLPKETA CUVOTTTLKOL YL VOL €XOUV
vonua yloL touc uadntec



Mwc dnuoupyouvTal
oL avtiAnPelc/ mapavonoelc Twv podntwv

» xpnowuomoinon  MOAQMAWY  OPLOMWV KOl
LLOVTEAWV

» €ANewpn BaolkAC MPOOTOLTOULEVNC YVWONC



> WHOTLOLOKO MOVTEAO

(Lol TOUC ETLOTINMOVEC TA LOVTEAX

»Eelval vonTka epyaAeia ywo va pabouv ywa ta
dowopeva

»eoTlalouv Ot ETUAEYMEVEC  TIAEUPEC  TOU
OUOTNMOTOC TIOU HOVIEAOTIOLOUV KOl  OKOTILHOL
ayvooUV AAAEC TLC oTtoleC BEWpPOUV AOXETEC



> WHOTLOLAKO LOVTIEAOD

[t TOUC LOONTEC TO LOVTEAO

> Eelval KATL Ttopamavw amo eva ateAec avtiypado
EVOC OVTLKELUEVOU, OUXVO UEYAAUTEPO 1N MLKPOTEPO
TOU TIPOYHLATIKOU

»EXel oxedlaotel va eival pla 6co to Suvatov TiLo
akpLBNc avamapaotacn tTNC MPAYUATIKOTNTOC, apa
£XOUV amodEeLXTEL cwoTa



> WHOTLOLAKO LOVTIEAOD

[MPOTLOUE EVOV OPO VLA VO ELOAYOUE TO
CWHATIOLOKO LOVTEAO

> 2WUATIOL0

> Moplo

> ATOUO

> [MpwTtOoVLO, VETPOVLO, NAEKTPOVILO



2> WHATLOLOKO LOVTEAOD

Qo TNV MAEUPA TWV ETLOTNUOVWV

> YTIOULKPOOKOTILKO

'

> MOoKPOOKOTILKO

To ocWHOTLOLAKO HOVTIEAO
XPNOLUOTIOLEL  LOLOTNTEC
Twv ocwpatdlwv ywa va
eENYNOEL  LOKPOOKOTILKAL
dowopeva



> WHATLOLOKO HOVTEAO

Qo TN MAEUPA TWV HoBnNTwv

> MOKPOOKOTILKO

A

Ta HOKPOOKOTILKA ¢aLvVOUEVD
odpeilovtal oe OLOTNTEC TWV
OUCLWV, Ol OTIOLEC €lval Kol
} LOL0TNTEC TwV ocwpaTdlwy Kal

XPNOLHOTIOLOUVTOL yLa va
> MIKPOOKOTILKO EPUNVEVOOUV TA HOKPOOKOTILKA
doawopeva




Mo pOlVONOELC OXETIKEC ME TN CWHOTLOLOKN
ovotaon TS UANC

» H UAn €xeL ylvel amo €va ouveXEC LECOV, TO OTolo
glval oTaTtko Kol yepilel To xwpo (dev umtapyeL Kevo)

» Ta atopo/ popla €ivol pKpA KOpMATIO otepeol N
LLLKPEC OTAYOVEC UypoUu, €xouv OnAadn oduokn
KOTALOTOON

» Ta atopo/ pOpLa SLATNPOUV TIC HOKPOOKOTILKEC
LOLOTNTEC TOU OowMaTOC (XpwHO TOU OWHATOC —
XPWHO TWV OTOUWV N Hoplwv)



AvTIAN ELC OXETLKEC ME TN CWHATIOLOKNA
ovotaon TS UANC

»To atopa / popla €xouv TETOO MEYEDOOC, TOU
UTTOPOUE v ToL SOUE OTO LULKPOOKOTILO

» Tol HOpLAL OTN OTEPEA KATAOTOON Elval peyoAuTepa
N LLKPOTEPQ

» Tol poploL 0T aEPLOL KATAoTaon €ival peyaAvtepa
N LLKPOTEPQ



AVTIANPELC OXETLKEC
LLE TN XNUWKN avTidpoon

SdtatoOntikn avtiAnyPn Twv pabntwv yla tnv Kavon

>N Kawon mepAaBaveLl mpAypaTa TTOU KOKKLVI(OUV Kol
eudavitouv pAOyeC

>¥peLlaletol oEuyovo n aEpac
>TO Ttpaypata yivovtal eAadpotepa OTavV Kalyovtal

>N kowon Pyalel Kamvo, N KOUUATL TOU UALKOU
QTTOLOLKPUVOVTOL GOV KATIVOG

>TOL OTEPEA KATAAOUTA 1 N OTAXTN €lval T AKAUOTO
KOUULOTLOL TLOU OTTOUEVOUV



AvTIANELC OXETLKEC
LLE TN XNUWKN avtidpoon

2TO TEAOC TNC KAaTWTEPNC deutepoPfabduLac exkmaidbevong

> H ouola mou kalyetal mapapeveL n oLa, aAAa aipvel
aAAN popdn

> EvaAlaktika, avtilapBavovtal tTnv ouoia mou Kalyetal
VOl LETOTPETIETAL O€ KATOLAL AAAN ovaoia

MeyaAUtepol pabntec

> Kata tnv kavon HEPOC TOU KAUOLHMOU ETATPEMETAL OF
EVEPYELL



AVTIANY ELC OYETIKEC
LLE TN XNMLKN avTidpaon

avTIANPELC TwV poBntwv yia tnv o€eidwon

To okouplaopa, Bewpeitol we Guokn HETABOAN TOU OXAUOTOC
N TNG KOTAOTAONG

Mua xnuLkn avtidpaon ovte SNULOUPYEL OUTE KATAOTPEDEL UAN.
Tnv petaPfardel. H o&sidwon mpokaAel 1o okoUplacpa. Aev
dnuoupyel olte kataotpedel to oldnpo, tou HeTABAAEL TN

nopdn tou.
KaBwc o oilbnpoc okouplalel, 1o Bapoc tou PElwVETAL. EToL n
nada xavetal KaBwc LLETOTPEMETAL OE EVEPYELDL

Otav ta acnuika pauvpilovv, o Ag LETATPETETOL OE HOUPO Ag
To koBaplopevo pNAo amAwe oAAdlel xpwpa, Yivetol Kode
unAo



v Vv Vv VY VY ¥V V

AvTIANELC OXETIKEC UE
Ta oéeq, TIC Baoelc kot to pH

O¢U eival katL tov ¢OeipeL Ta UALKA Kol Umopel va o€ KA el
Mua Baon elvol KATL TTOAU avaAoyo HE TO 0&U

Eva 0€U TIEPLEXEL LOVTA UOPOYOVOU KoL EXEL TILKPN YEUON

OAec oL eEVWOELC TToU TtEPLEXOUV H 0TO HOPLO TOUC eival ofea
OAa ta oéca elval Loyupa

OAa ta oé€a elval dSnAntnpla

Ta ppouTta MeEPLEXOLUV BAOELC



AvTIANY ELC OXETIKEC E
Ta 0€€a, TIC faoelg kot to pH

H eéoudetepwon eival n dltaomaon tou o€€oc N n
uetaBoAn tou

Kata tnv aviibpaon vdpoxAwplkol ofeoc Kal
vOpoteLdlou ToU vaTplou OPAYETAL EVOL OLEPLO

Otav npocBeTov e 0 Eva 0€L pLa Baon MPOKUTTEL
niavta oudETeEPO SLAAUMO, AVEEAPTNTA LE TIC TTOOOTNTEC
Kol To €L60¢ Tou of€oc Ka TnE Baonc

Eva ovudetepo StaAvpa dev mepLexelt HY aAAad oute OH"



‘Epevva otov topéa e Aooktikng tov duvcikov Emotnuov
AvTIMpELS LobnToOV Y10 To GOUTAOKO

avtiAnPelc portntwv tou lMavenotnuiov tou Muenster
[epupavia, Suo opadec twv 60 mepinou goltnTwyv

MeAetn Twv €€Nc Baotkwy Bepatwv:

> ouvBeon kAl  OVTIOPAOCELC  OCUMITAOKWYV  XOAKOU,
oTaOEPOTNTO TOU TETPAOULVO XOAKOU

> LooppoTiiol TwV cUMITAOKwWYV tou udatokoBaAtiou (II) kat
Tou YAwpokoPaAtiov (I1)

> OlaAutotnta Tou YAwplouyxou apyupou, Tou Bpwuidiou
TOU apyupou N tou udpoéeldbiov Tou apylAiov Aoyw
OXNMUATLOMOU SLAAUTWY CUUTTAOKWV.



‘Epevva otov Topéa TnC AOOKTIKTNG
Avtunypelc pontov yio to GOUTAOKO!

H 0ea twv vdato N YAwpPo OUUTAOKwWV O&v
UopouoE va  Yivel Katavonty amo  Toug
neploootepou dpoltntec. Aev dlabBetouv oxedov
KoBOAOU VvONTLKA HOVTEAQ TWV CUMUTTAOKWV TIOU
uaBaivouv otic  OlaAe€elc.  EmutAcov  bev
avapEPOVTAL Ol OTTOVTNOEL OXETIKA HME TNV
LOOPPOTILAL.

.




Movteho “Atdaktikne Avadounonc”

OepNTIKO TAAIGI0 Y0 EPEVVO, GTOV TOUEN TNG O0AKTIKNG TV Pvoik®dV

Emotuov.

(©)
Zxedlaopo6g Kai AgloAdynon
MepiBaAAévTwy Mdabnong
ZnTApaTa TPaYHATIKWV TTEPIBAAAGVTWY BIdackaAiag
Kal padénong AapBavovTai utroywn

2

(€] @
A G AvaA
MR ety B N ey ‘Epeuva otn AidaokaAia kai Maénon
MpootrTikA Twv MabnTv

EmoTtnpovikou Mepiexopévou
AIaod@non ToU ETTIOTNHOVIKOU TIEPIEXOUEVOU (evvoloAoyikoi & CUVaIoBNPATIKOI TTaPAYOVTES)
QAiadikaoieg AidaokaAiag kai Maénong

AvéAuon Tn G ExTraideuTixig Agiag ATowelg Kal AvTIARWEIG EKTTAIBEUTIKWOV

1o novtédo didaxtixns Avadounons (Duit, 2012, Xravpov, 2013)



‘Epegvva otov TopEa Tnc A0OOKTIKNC
Epsvovntika epotnuoto

«Alepevvnon twv avtlAnPewv kot OSwadlkaowwv padnong
dortntwv TuApoto¢ XnUelag wg mpoc tn oxeon OSounc—
Ldlotntwv. H meplimtwon tng oxeong SOUNG— XPWHOTOC XNHLKWV
EVWOEWV.»

»Iloeg €ivonr o1 avtiAyelg  @ortntov XnuUeiog o¢ mpog 1
GYECT OOUNG KO 1010THTMV;

»Iloleg eivon ot dwadtkacieg udbnong tov eortntav Xnueiog
TPOC TNV ETLCTNUOVIKT] ATOYN;

Bapoaraydxn, MAE, AIXHNET, EKIIA, 2014



Movtélo "A0oKTIKN G Avadounong'”

AvdAuon Tng SONNAG TOU ETTICTNMOVIKOU TTEPIEXOMEVOU
- -

2 XEOI00NOG TNG dIdACKAAiag

--

Eptreipikég €peuveg - O1adIKAOiEG HOONOIOKES

H owooikaacio tng 0100KTIKNG 0VAOOUNONS OIS EQPOPUOCTHKE OTH GUYKEKPIUEV EPYOTIAL.



‘Epevva otov topuga e AOOKTIKTG
Avtunypelc pontov yio o GOUTAOKO!

Agtypa: 18 mpontuytarol potrtntég Xnueiog K (2013)
AVTIKEIPEVO £PELVVAG : XOUTAOKO, EVDOGELS TOV GTOLYEIOV HETATTMOONG

Y0ALOYT] TOV OEOOUEVOIV:
>

> Xvvevtevéelg - Adaxtikd neipopo ('teaching experiment')

AlOOKTIKY] 6E1pd.

AW OKTIKES EVOTTES Iepreyopevo
Evomra 1 Apyikéc 10€ec
Evémra 2 OLe1dMTIKES KOTAGTAGELS LETOUALOIOVIMV -YPDOUO TOV EVOCEDY TOVG.
Evotmra 3 Anovpyio GLUTAOK®V, ETIOPOCT VITOKATUGTATY.
Evotmrta 4 Enidpaon kevtpikov PLETAAAKOD 10VTOG.
Evomra 5 AALayn TG SOUNG TOL GUUTAGKOV.
Evotmrta 6 Awopopomoinom doung o€ dtdAvpa. Xpopo Kot «1010HopPiec» doUNG
Evomra 7 ['evikéc epotoels, emiAoyog
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Avtiayelg pontov yio To GOUTAOKOL

Amnoteréoparto Epnerpikic 'Epevvog

Atepevovntikn @Oo™M TG £PELVAC GLALOYT KOl OVAALGT] TOV OEOOUEVIOV LUE TOLOTIKEC
1ebBdO0VE avarvoNGC Ko CLYKEKPLULEVA LEDOOOL TOLOTIKNG OVAALCTC TEPLEYOUEVOL

AvOADGT EPOTNUOTOLOYIOV ) KOTOYPOQT] mmm)p KOTIYOPLOTTOiNGM
OTTOVTINGEWDV

2VVEVTEDEELC — Briuorta ‘ KOTOYPOPY] EMLYEPNUATOV, 10EDV,
SuvckoM®OV EEEp KOTNYOPlOTOiNoT P  TEPYPUQPY] EVVOLOMOYIKHC

mopeiac, olotkacieg padnong




AvtiAnpelc pobntwv yla tor cU Aok
AmntoteAéopata Epmelpkng Epeuvocg

IHoweg givar o avTiAyeEls QorTNTOV XNUELOS O TPOS TN GYEGT
oouC Kot 1O10TNTOV;

> Katovooov 011 6 Hikpookomikn KAipaKa, PacilOUEVOlL GTN YMLKN
OOUY], TO YPOUO OPEILETOL GTNV O1EYEPGT OV LPIGTAVIAL Ol OVGIEG OTAV
ATOPPOPOVY POG.

> AvokoMeg mov  oyetilovior UE  TIC TNAEKTPOVIOKEC UETOMTMOOELS,
OempovTac OTL 01 EVEPYELNKES GTADLEC Elval OTOUIKA TPOYLOKAL




AvtiAnyelc pobntwv

Yropin Kowov EneENYNUATIKOD TAOLGIOV

O1 TtapavonGelc Tov Ladntov ot Xnueio TpoKHITTOVY OTo
TV avopuUNTN EQAPUOYN TEVTE facik@Y vToOécemy Y10

TO YOPOKTNPIOTIKA TOV COUATOV 6TO PLGIKO KOGLLO.

Talanquer, V., Journal of Chemical Education, 2006



AvtiAnpelc padbntwv

YVVEYELD: TO COUOTION TNG VANC £XOVV TIC LOKPOOKOTIKES 1010TNTES TNG 0OLGTLNGC.

Y K1 vrootaon: apnpnuUEVES EVVOLES, OLUOIKAGIES Kol AAANAETIOPAGELS BempovvTal
MG VAIKEC OVOiEC 1 ®OC 1010TNTEG UG VAIKNG OVGiaC.

"Epeutn 1010t ta: to VAIKA £youv o EUeutn ovcia (1010TtnTa) mov kabopilel v
TOVTOTNTO TOVC,

Mnyovikn artioTnTe: 1 oAAoyn 6€ €vo, GOGTNO TPOKOAELTOL TAVTO OTTO EVAV
eEmTEPIKO TOpdyovTa.

Teheoroyia: Otav 0gv unopel va TpocdlopioTeL VOGS GAPTNC ALTIMONC ToPAyovVTas, Ol

aAlayEC cupuPaivouy yia vol Ikavomolcovy KAmTolo oKomd 1 avAykn.

Talanquer, V., Journal of Chemical Education, 2006



Enttmeda avanopaotoonc XNUKWY EVVOLWV
N

avTiAnyn Tou aTtoou
KaBnuepiviy {wn

MakpOGKOTTIKO

MikpOoOKOTTIKO 2UHBOAIKO

Mahaffy, 2006
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