EKMNAIAEYTIKO ENAPIO

1. ZYNONTIKH NAPOYZIAZH TOY ZENAPIOY

1.1. TiTAog B150KTIKOU GEVOpiou

“20vdean avTioTaTwy O€ O€Ipad Kal TapaAAnia”

1.2. ZuvtaKTNng
Avtwvng Tpipung — Puoikdég Msc TEA MAAou

1.3. EPTTAEKOMEVEG YVWOTIKEG TTEPIOXEG

Quaikn: HAeKTpIOUOG — ZuvexEC pedua

1.4. Tageig OTIG OTTOiEG PTTOPEI VO ATTEUBUVETAI
Quoikn B’ Aukeiou (Ievikn Maideia) — Puaoikn I’ Muuvaciou

1.5. ZupyBarétnta pe 1o Al.Z. kai To A.E.N.MN.L.

MpoBAEreTal o010 avoAuTikG [llpoypaupa otoudwv NG B’ 14¢ng lMevikou Aukeiou n
d1daokaAia TNG evotnNTag 2.5 2uvdeopoloyia avTioTatwyv atrd 10 BIBAI0 QUOIKAG YEVIKAG
TTaudeiag TNG ouyypadikig opadag AAegakn N., Autrarli Z., kouykouon IM., Kouvtoupn B.,
Mooyxofitn N., OBadia ., Merpoxeilou K., Zautrpdkou M. kar WaAida A.

1.6. Opydavwon Tng 518aoKaAiag & ATraITOUUEV UAIKOTEXVIKA UTTOSOMN

Opyavwaon tng Aibaockaldiac

H didaokaAia Ba TTpayuaToTToIinBei 0To £pyacTripio TTANPOPOPIKAG TOU OXOAEiOU OTTOU:

A) Oa digpguvnBoUuv o1 TPOTTOI PE TOUG OTToioug €ival duvatov va ouvdeBouv dUo N
TTEPIOCOTEPOI AVTIOTATEG JETAGU TOUG O€ O€IPA 1 TTAPAAANAQ.

B) ©a OleukpIvioTOUV O dIaQOPEG PETALU Twv OUO TPOTTWV OUVOEONG Kal Ta PACIKA
XOAPOKTNPIOTIKA TTOU I0XUOUV O€ KABE TPOTTO.

) Oa egaxBei BewpnTiKA, 0 KABE TTEPITTTWON, N OXEON TTOU UTTOAOYICEI TN OUVOAIKN
avTioTaon TnNg ouvoOEoUOAOYIOG.

A) ©@a TTpayparToTroinfouv TTPOCONOIWCEIG ato s\ IoTOOEAIDA
https://phet.colorado.edu/el/simulations oToug  UTTOAOYIOTEG  TOU  €pyacTnpiou
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TTANPOPOPIKAG OE OPADEG TWV TPIWV OTOPWY (1] EVOAAOKTIKA TTEIPAPATIKEG OIODIKATIEG OTO
E.®.E. Tou ox0Aciou) yia Tn oUvdeon avTIOTATWY O€ O€Ipd Kal TTapdAAnAa.

lN'vworika lNpoarrairodueva
A) Népog Ohm

B)
r)
A
E

AvTioTaon-AvTioTATNG
Kavoveg Kirchhoff
) O1 évvoleg Tou KOUPBOU Kal Tou BPOYyXoU O€ €va KUKAwUA
) Xpion opyavwy PETPHOEWV APTTEPOPETPO, BOATOPETPO, WUOUETPO.
Armraitouuevn YAIKoTeEx ViKY YTTOO0UN
v EpyaoTApio TTANPOQOPIKAG (] EVOAAQKTIKG EPYACTAPIO QUOIKWV ETTIOTNUWYV)
v Y/H tou gpyaaTnpiou pe TpdoBacn aTo dIadikTuo
v' TlpoBoAéag opo®ng

To Baoikd TTAEOVEKTNUA ATTO TN XPrON Tou AOYIOWIKOU €ival n e€oikovounon Tou Xpoévou
TTOU XPEIAZETAl VIO TO OTACIYO TWV EPYACTNPIAKWY TTAYKWYV PE TO ATTApaiTNTa Opyava Kal o
EAEYXOG QUTWYV WG TTPOG TN OWOTH AEITOUpYia TOUG.

‘Eva PJEIOVEKTNUA TNG XPNONG AOYIOHIKWY TTPOCOMO0IWONG NAEKTPIKWY KUKAWNATWY gival
OTI Ta Opyava (BOATOUETPA, QAUTTEPOUETPA, KAAWDIa KTA) gival 10AVIKA PE ATTOTEAECHA Ol
METPAOEIG VA €ival «IOAVIKEG» KAl TO ONMEIA OTIG YPAPIKEG TTAPACTACEIG VA £XOUV PUNOEVIKN

ATTOKAION, KATI TTOU dEV OUUPAIVEI TNV TTPAYUATIKOTNTA.

1.7. AIdaKTIKOI ZTOXOI

A. Qg TTpOG TO YVWOTIKO QVTIKEINEVO OI HaBNTEG:

>  Na g¢nyouv 11éTE dUO N TTEPIOCCOTEPOI AVTIOTATEG €ival OUVOEDEPEVOI OE TEIPA Kal TI
IOXUEI OTNV TTEPITITWON AUTH.

>  Na g¢nyouv moTe dUO 1) TTEPICCOTEPOI AVTIOTATEG €ival oUVOEDEUEVOI TTAPAAANAQ KAl TI
IOXUEI OTNV TTEPITITWON AUTH.

»  Na evrotriCouv 0¢ €va KUKAWPA TTOIOI QVTIOTATEG €ival OUVOEDEPEVOI OE OEIPA KAl
TT0101 TTAPAAANAQ.

»  Na utrohoyiCouv T ouvOAIKA avTioTaON O€ éva KUKAwA.
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B. Qg 1mpog TN xprion Twv VEWV TEXVOAOYIWV
Na atroktioouv d€€I6TNTA 0T XPHon Tou dIadIKTUOU yia BEuaTa TToU apopouv TIG
(QPUOIKEG ETTIOTHEG.

»  Na ouveldntotroijoouv Tn XpNoiudTNTa TOU UTTOAOYIOT O BEuaTa TTPOCOPOoIwoNG
QUOIKWV QAIVOPEVWV HECW I0TOCEAIDWY OXETIKWYV WE TIG QUOIKEG ETTIOTAMEG.

> Na dnuioupyouv atTAd NAEKTPIKA KUKAWMPOTA O€ €IKOVIKA TTEpIBAAAovTa HY, oTTwg 1O
phet Colorando, kal va TIpAyPATOTIOIOUV HETPROEIG KAVOVTAG XPrON EIKOVIKWVY
EPYOAEiWV.

»  Na ouAAéyouv, va kataypd@ouv, va avaAuouv Kal va avaTTapioTouv Ta TTEIPAUATIKG

oedopéva.

I". Q¢ 1TpOog TN padnoiakr diadikaoia

>  Na ek@pdalouv eAeUBePa TIG ATTOYEIG TOUG KAI TIG AVTIANYEIG TOUG.

»  Na ouppetéxouv gvepyd otn diadikacia paenong.

>  Na Aeitoupyouv opadIKa.

> Na aviIAngBouv 0TI N QUOIKA KAl YEVIKOTEPA OI QUOIKEG ETTIOTAUES TTEPIYPAPOUV HE
évav dOUNMPEVO-ETTIOTNUOVIKO TPOTTO TNV TTPAYUATIKOTNTA TTOU POG TTEPIBAAAEL.

1.8. EVOAAOKTIKEG 10€€G-QVTIAQYEIG paONTWV

O1 yaBntég/Tpieg TIoTEUOUV OTI:

A) duo avTioTATEG €ival o€ oelpd av BpiokovTal 0TV idla eubeia.

B) duo avrioTareg gival TTapadAAnAa ouvdoedepévol av Bpiokovtal o€ TTAOPAAANAEG UBEIEG.

') 600 TTpooBETOUPE AVTIOTATEG O€ €va KUKAWMA 1 OANIKA QvTIOTOOTN PEYOAWVEL

A) H 1don ota dkpa kdBe avTioTATN TOU KUKAWWATOG €ival ion WE Tnv TAON TTOU
€QapUOCeTal OTO KUKAWWA.

E) H €évraon Tou peuPaTOG EAATTWVETAI KATA MAKOG TOU KUKAWMOTOG.

1.9. EKTIpWMEVN d1dpKEIa
Mia £wg dU0 (1-2) DIOOKTIKEG WPEG
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2. AISAKTIKN TTPOOEyyion

OewpnTIKN TTPOCEYYION

H €CEMIEN TOU €eKTTQIBEUTIKOU Oevapiou €EEAiCOETAI EVTOG TWV TTAQICIWV TOU OXOAIKOU
eyxelpidiou.

MeBodoAoyikn Tpocéyyion

H diadikacia BaoieTal KUpiwg OTOV ETTOIKOOOUNTIONO KAl OTNV AVAKAAUTITIKA Jabnon Pe
€viova Ta OTOIXEIO TNG KAB0dynong atro TOV EKTTAIDEUTIKO PE OTOXEUMEVEG OPAOEIG TTOU
€CUTTNPETOUV TNV OIKOVOUIO TOU XPpOvou aAAG kal oTo va odnynbouv ol pabntég oTo
EMOUPNTO QTTOTEAEOUA  XWPIG Vva «xaBouv» péoa o€ UTTOBEOEIC Kal  ETTITTOAQIA
ouptrepdopaTa. O1 SIAAEKTIKA PE TOUG HOBNTEG BONBA TOV EKTTAIBEUTIKO VO AVAKAAUWEI TIG
ATTOYEIG TWV PabnTwy, Trola onueia TG d10ACKAAIag TTaPoUCIAlouv HaBnoIakEG OUOKOAIEG
ME OKOTTO VA QVTIMETWTTIOTOUV EUKOAOTEPQ KAl ATTOTEAEOUATIKOTEPA.

Aivetal n duvaTtdTNTa OTOUG JOBNTEG VA CUPPETAOYXOUV evepyd oTn dladikacia TnG paenong
a) dlatutTwvovTag TIG OIKEG TOUG UTTOBEOEIG, B) @TIGXvVovTag Ol idIol Ta NAEKTPIKA TOUG
KUKAWMOTA, Y) puBuifovtag TIG ETTIUEPOUG TTAPAUETPOUG, ) £EAYOVTAG TO CUMTTEPACUATA
TOUG N ETTIBERAILUVOVTAG TOUG PUOIKOUG VOUOUG.

H emAoyl TnG OUYKEKPINEVNG  TTpOOOMOIwoNg ammo  Tov  JIadIKTUOKSO  TOTTO
https://phet.colorado.edu/el/simulations ¢yive 81611 auty ouvadel pe TNV TTAPATTAVW

OIOAKTIKA TTPOCEYYION.

2.1 To rpoteivopevo oevapio
To pABNuUa TTPAYUATOTIOIEITAlI OTO EPYACTHPIO TTANPOYOPIKNG TOU OXOAEiou OTTOU Ol
MaONTEG epydlovTal 0€ OPAdEG TwWV TPIWV aTOpwyv e xprion H/Y ouvdedepévou oTo
d1adikTuO.
A1. O ekTTaIOEUTIKOG BETEI TA EPWTAMATA (O HABNTEG HETAPEPOUV OPKETEG YVWOEIG YIA TO
B¢éua atmrd v I Mupvaaciou):
A) Mg TT0I0UG TPOTTOUG PTTOPOUV VA OUVOEBOUV BUO (1) TTEPICCOTEPOI) AVTIOTATEG;
B) T1 onuaivel 611 dUO () TTEPICCOTEPOI) AVTIOTATEG €ival OUVOEDEUEVOI O€ OEIPQ;
') Ti onuaivel 611 dUO (1 TTEPICCOTEPOI) AVTIOTATEG €ival CUVOEDEUEVOI TTAOPAAANAQ;
A) Avo () TTEPICOOTEPOI) AVTIOTATEG O€ £va KUKAWHA gival OUvOEDEPEVOI TTAVTA UE TOV
évav r} Tov aAAo TpOTIO;
Aivetarl 1diaitepn €ugaocn oTa:
i) AUo avTIOTATEG €ival ouvOedEPEVOI O OEIPA OTAV TO TEAOG TOU EVOG ATTOTEAEI

apxn Yia TOV ETTOMEVO, XWPIG va TTAPEUBAAAETAI AVAUETA TOUG KATTOIOG KOUBOG TOU
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A2.

A3.

A4.

KUKAWMOTOG (KOl Xwpig atrapaitnta va eivar otnv idla euBegia). Autd €xel wg
ATTOTEAEOA OI AVTIOTATES VA diappEovTal aTrd TO idlo peUpa.

ii) AUo avTIOTATEG €ival ouvdedepévol TTapaAAnAa 6Tav €Xouv KoIva Aakpa, OTTOTE
Ba atrotedouv évav BpOoyxo TOU KUKAWPATOG (Kal Xwpig atrapaitnta va gival o€
TTOPAAANAEG €UBtgieg). AUTO €xEl WG ATTOTEAEOUA Ol AVTIOTATEG va €XOuv TRV idia
TAON OTA AKPO TOUG.

iii) AUo 1 TTEPICOOTEPOI QVTIOTATEG MUTTOPEI va €ival ouvdedepEvol Kal hE GAAOUG
TPOTTOUG TT.X. AOTEPAG KTA.

Me 1n BorBeia Twv kavovwy Tou Kirchhoff kail Tou vopou tou Ohm TTrpayuaroTrolgital
n amodeign Twv OXEOEwv TIOU UTTOAoyiCouv Tn OUVOAIKN avTtiotaon OUo N

TTEPICCOTEPWY QVTIOTATWYV OE OEIPA KAl TTAPAAANAQ.

Ron =R +R; +...+R, yia oUvdeon o€ oeIpd
Kal
LI P R | , ,
R, R R, 'R yia TTapAaAAnAn ouvoeon

O exTTaIdEUTIKOG TTPOTPETTEI TOUG MABNTEG va ETTIOKEQPTOUV TTAANI TNV I0TOOEAIDA:

https://phet.colorado.edu/el/simulation/circuit-construction-kit-dc-virtual-lab kai

va TTpaypaTtotroifoouy 1a Bripara 1 a) €wg 8) kal 2 a) £éwg B) Tou YUAAOU epyaaciag

(emouvarrreran).

O eKTTAIBEUTIKOG €CTIACEI TNV TTPOCOXNA TWV HOBNTWY OTNV POr TwV NAEKTPOViIwV OTaV

Ol AVTIOTATEG €ival CUVOEDEUEVOIL:

i) o€ ogIpq,

i) TTaPAAANAQ Kal

iii) OTAV UTTAPXEI MOVO TOU £vaG AvTIOTATNG.

ATO Tnv TTpOCOUOIWON VYIVETAI €UQAVEG OTI OTNV TIEPITITWON i) TA NAEKTPOVIA

KIvoUvTal TTI0 apyd (MEyaAUTEPN AvTioOTOON), OTNV TTEPITITWON iii) TTIO Ypriyopa Kal 0Tn

i) akoua 1o ypriyopa (UIKpn avtiotaon).

21N @Aon auTr) PJTTOPEl va £€axBoUV KAl CUPTTEPACUATA OXETIKA YE TOUG TTAPAYOVTEG

€€ApTNONG TNG avtioTaong evog avTiIoTATH.

» Otav ol avTIoTATEG OUVOEOVTAl OE OEIPA MEYOAWVEI TO HAKOG TOU AVTIOTATH
apa kal n OUOKOAI@ OTnV Kivnon TwV NAEKTPOVIWV, OUVETTWG N OUVOAIKNA

avTioTaon augaveTal.
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A5.

» Otav ol avrioTareg ouvdéovTtal TTapdAAnAa peyoaAwvel To eRadov diIaToung
TOU AVTIOTATN Gpa divovTal EVOAAOKTIKEG DIADPOUEG OTNV Kivnon TwV NAEKTPOViwY,
OUVETTWG N OUVOAIKK avTioTaon EAATTWVETAI.

Mpayuartotroigital 1o Brpa 3 a), B) kai 4 amd A) €éwg A) Tou QUANOU gpyaciag pe

OKOTTO TNV aTTO0A@nVION:
A) Twv gvvolwy TNG oUvdEONG O€ OEIPA Kal TTapAAANAQ,

B) NG évvoiag Tou BPAaXUKUKAWMPATOG TNG TTNYNG OTNV TTEPITITWON TTOU OUVOECOUNE
Ta AKPA TNG JE AywYO UNOEVIKNAG AVTIOTOONG.

) Tou TPOTTOU OUVOEONG TWV NAEKTPIKWY OUCKEUWYV OTO OTTITI HAG KAl TNG OWOTNG

OIaYEIPIONG TOUG.

Aivetal éueacn oT1o yeyovog OTI BPAXUKUKAWVOVTOG éva TUAPO TOU KUKAWMATOG
ouppaivouv Ta €¢NG:

> H Ty Tng évraong Tou peUPATOG QUEAVETAI KATAKOpU@A OTO Bpdyxo TTou
TeEPIAAPPBAvVEl TRV TV Kal TOV aywyod HPNOEVIKNAG avTioTaong ME Kivduvo tnv
KATAOTPO®N TNG TTNYNAS KOl TWV aYyWYWV TOU KUKAWMHATOG (Paiveral oTnv
TTPOCOUOoIWwanN).

» To THAMO TOU KUKAWMOTOG TTOU BPpaXUKUKAWVETOI eV dlappéeTal TTAEOV aTTd
pPeUHA (QaiveTal 0TV TTPOOOMOIWOT), CUVETTWG €ival 0avV va PNV UTTAPXElI OTO

KUKAWWQ.

2.2 AgloA6éynon

H a&loAdynon Twv pabnTtwyv TTpayPaToTIolEiTal atrd T0 GUANO Epyaoiag.

Etriong ptropei va mrpayuatotroin8ei oudntnon Twv amoTEAECPATWY TOU QUAANOU £pyaaiag

ME TOUG MOBNTEG Kal va eEaxBouv Xproiua CUUTTEPAOHATA YIO TO TTO0O0 N CUYKEKPIUEVN

OIOAKTIKA TTPOCEYYIoN EMRERAIWOE TIG ON UTTAPXOUCES ATTOWEIG TOUG | TTOIEG AVATPOTTEG

KAl YVWOTIKEG OUYKPOUOEIG TTIBAVOV TTPOKAAECE.

3.
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