OAHTIEZ AIAAZKANIAZ
ODYZIKHZ TON AYKEIQN EN.E.E.TY.-A.
FA TO 2XOAIKO ETOZ 2023-2024

2710 mAaioLo Tou SL8AKTIKOU oXeSLACUOU OL EKTIOLOEUTIKOL, TIPOKELUEVOU VAl a€LOTIOLGOUV TLG TIPOTELVOUEVEG LOTOOEALSEC aItd TO SLOAKTLKO UALKO /KoL Tat SLEAKTLKA

BBAla, va poBaivouv og eEMAVEAEYXO TNG EYKUPOTNTAG TOUG, SLOTL EVOEXETAL AOYW TOU SUVAULKOU TOUC XAPAKTHPO OPLOUEVEG QIO QUTEG VA E(VOL AVEVEPYEG 1) VAL
08nyoLV og 510.pOPETIKO TTEPLEXOUEVO.

OYZIKH A" TAZHZ

MpoteilveTal apyLKA va YIVEL ELoaywyLkr) culATnon OXETIKA e Tov podo TG Duaotkng otnv texvohoyia. H Quotkn ival n mio Baoikn) amno 0Aeg 1 Duoikeg Emiotrpeg
eneldn aoyoheitat pe BepeAlwsdn INTAMATA OTIWE OL LBLOTNTEG KAl oL AAANAETILOPAOELG TNG UANG Ko TG aktivoPBoAiag. H texvoloyia eival n tpomomnoinon tou puoikol
KOOLOU YLOL TNV LKAWOTIOLNOoN TWV avaykwv Twv avBpwnwyv. H emotiun Tou pnxavikou elval n ebpoppoyn twv Mabnuatikwy kat Twv Quolkwy Emlotnuwy yla th
Snuoupyla texvoloyiag. H paydaia e£€AEn tng texvoloyiag odeiletal otig Quoikég Emotripes. AAG kat avtiotpoda, n e€€ALEN TG texvoloyiag BoriBnoe moAl
otnv €§€AEn Twv Quokwyv Emotnuwy.

H UAn 8L8AcKeTal AfLOTOLWVTAG:

a. BifAio paBnti: OYZIKH A’ ENA.A, TENIKHY MAIAEIAY. TAPODAAAKHZ 1., MAFQNHZ K., ZNYPOMOYAOQY A., ekd. ITYE AIODANTOZ

B. WndLakd LALKO: EvBelkTKA avadEpovtal:

o Qwtodevdpo e EKOE Kapbitoag: Bivteo kat

e Wnduokd dibaktika oevapta [EN TEPALOTA

e BuBAoBnkn Ekmadsutikwy Apaotnplot)twy, EAITY e EKOE Kaotopldg

e [MAatddpua Alowmog e EKOE Aakwviag

e EKOE Osomnpwrtiag: BwteoavaAluon e tracker o EKOE Kw

e EKOE Képkupag: _OUAa gpyaciog e 1°EKODE HpakAeiou

e EKOE Apapag:_MNepapota Quaotkig e EKO®E Ouodvolag

e EKOE AAipou: Epyootnplakég aoKAOELG e EKOE B AOGHNAX

e 2°EK®DE HpoakAeiou: Epyaotnplakég aokroELg e EKOE Xiou

o EKODE Aumelokninwv: QUAAa epyaciog e EKOE Awiou

e EKO®OE HAIOYMOAHZ: EpyaotnploKEG OLOKNOELG e EKOE Zeppwv
¢duoKNG pe tracker e [pooopowwaoelg PHET

e EKOE Néoag Zuupvng: (Ymootnptktiko YALKO)



http://ebooks.edu.gr/ebooks/d/8547/4586/24-0563-02_Fysiki_A-EPAL_Vivlio-Mathiti.pdf
http://photodentro.edu.gr/
http://aesop.iep.edu.gr/
http://ifigeneia.cti.gr/repository/
https://aesop.iep.edu.gr/
https://phet.colorado.edu/el/simulations/filter?subjects=physics&type=html&sort=alpha&view=grid

V. 2€ OAeG TIC SIOAKTIKEG evOTNTEG Ao To BIBALO, To MARBOG TWV EPWTOEWY, AOKACEWV Kal TtpoBAnudatwy tou BiBAiou Ba mpémnel va evappoviletal pe tov Sltabéatpo
SLAKTIKO XpOVo. To (6Lo LoyUEL Katl yLo Th XpHon Twv MopadelylATwyY, TWV eVOETWV Kal TwV paoTnpLOTATWV.

Adoaktéa UAn (Mepiexoucsvo - Ataxeipion Kot eVEEIKTIKOG TPOYPOULOTIONOC)
JUVOAO eEAAXLOTWY TIPOPAEMOUEVWY WPWV: 42

TNV apxn TNg OXOALKNC XPOVLAC €lval OKOTILLO Va Yivel pia avadopd ota BepeAlwdn LeyEdn TIG LovAaSeg HETPNONG KAl TO BACLKA OTOLKELA TNG TPLYWVOUETPLAG.
Eniong, péow mapadelypdtwy va yivel katavontr n Slakplon LeTafl LOVOUETPWY Kal SLavUopaTIKwY HeyeBwv. TEAog, va avadepBbei n Stadopd petafd puaoikwv
KOLL XNUKWV GOLVOUEVWV.

ALSQKTLKI) gvoTnTaA SJuvioTwpeVeG Aldaktikég MNMpaktikég/MapatnpRoeig EVOEIKTIKEG
Qpeg

KEDAAAIO 2°

AYNAMH KAI 1IZOPPOIMNIA 10

2.1 H évvola tng duvapung Ixeblaon Suvapewy

2.2 Ta XapoKTNPLOTKA TNG SUvaUng

2.3 Avuvapelg emadnc Kot Suvapelg os | KaBetn avtibpaon o kekALUévo emimedo: Ao Qwtodevdpo
amooTach

2.5. H AUvaun wg attia Nouocg tou Hooke, EAatrpia: Artd PHET

noapapopdwong - Nopog tou Hooke. lcopportia SuVApEwY



http://photodentro.edu.gr/lor/r/8521/1659
https://phet.colorado.edu/el/simulation/hookes-law
https://phet.colorado.edu/el/simulation/masses-and-springs

2.6. Métpnon OuvApeEwv HE TO
SuvapopeTpo

Mpoteivetal ot poOnTéG/ATPLEG VAL EUITAAKOUV OTO EPYAOTHPLO LE UETPAOELG UE
Suvapopetpa

Mpoteivovtal oL aoknoelg amo 2.1 €wg Kat 2.12

2.8 XuvBeon Suvdapewv. (Movo vy
OCUYYPOUULKEG Kal KABeteg. EKTOG: TO
Aupévo mapadelyua)

OL ywvieg Twv mopadelyudTwy Pe TN pUHOUAKNon mAoiou (ekova 2.23) kal TLg SUVAUELG TToU
oxnuotilouv ywvia (glkéva 2.25) va BewpnBolv opBEg. To kepdlato OAOKANPWVETOL LE TOV
Tumo 2.6 mou Ba &bayxBel ya opbn ywvia: FOA,=Fi,+F5,. To Aupévo mopadelypa Oev
neplAappavetad.

Juviotopevn SVo Suvauswy

NpooBeon SLavuoudtwy cUVIOTOUEVN , ZuvioTtauévn SUo SuvaUEwWV

Mpdobeon dlavuopatwy

2.9 Avahuon 80vaung 0€ CUVIOTWOEG

AvaAuon SUvaUNC OE CUVIOTWOEC

Mo epnédwon npoteivovtal, eVOEIKTIKA, ol acknoelg 2.13 £wg kot 2.21 ektog 2.18p, 2.19 kai
2.20.

2.10 Apdon- avtidpaon-3°¢ Nopog tou
NeUtwva

Apdon Kat avtidpaon

306 vopog tou Nevtwva

KEDAAAIO 4°
AYNAMH kot KINHZH

EnavaAnyn amnd tn B’ Tupvaciou:

Juotnua avadopdg, OXETIKN Kivnan, 0pLoUOC TPOXLAG

Mpoobloplopog Tng B€ong evog cwpatiou os euBela ypappn Kot oto emninedo.
Xpovikn otypun, 2upPav, Xpoviko Stdotnua, B£on Kal LETATOTMLON

AladopEG HeTOEU PETATOTLONG KAL SLOCTAATOC
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http://photodentro.edu.gr/lor/r/8521/10793
https://phet.colorado.edu/sims/html/hookes-law/latest/hookes-law_el.html
https://www.seilias.gr/index.php?option=com_content&task=view&id=580&Itemid=63
http://www.seilias.gr/index.php?option=com_content&task=view&id=579&Itemid=32&catid=21

4.1 To aiviypa Tng Kivnong
4.1.6 Méon tayutnta

4.1.7 stypala Tayvtnta. (EKToc: o
HOONUOTIKOC TPOBANUATIONOC)

OAokAnpwvetal HEXPL KAl TNV tpdToon:

«H otyutaio tayutnto givat StavuoUaTIKO UEYETOC KAl OTIC EUTUYPAULEG KIVIOELC EXEL
kaGe otiyun tnv ibla kateuBuvaon pue tnv katevBuvon tne kivnong.

MeAeTwvtag TNV £vvola TNC LETATOTILONC

Méon tayvutnta

4.2 ASpavela — 1°5vopog tou Nevtwva
yla tnv Kivnon (Extog: To 1otoptkd
onueiwpa)

Mala adpavela

4.3 EuBuypappn opaln kivnon

43.1
OUOANG Kivhong

Melétn guBLYpAUUNG

me

ALOVUOUOTIKA XAPOKTNPLOTIKA TNG TaxUTNTOG

EuBuypapun opaAn Kivhon

EuBuypauun opadn kivnon pe Bivteo avaluon amnod: EKQE Bsonpwrtiag

Noylopiko: «MoAhamAég Avanapaotdosic» tou Quatkol Koouou

4.4 EuBUypaPpn OpOAG
petaBaAlopevn kivnon — Emtayuvon

4.4.1 H €vvola TG EMLTAXUVONG

4.4.2.
Awaypappata (Ektog: ol amodeifelg

E€lowoelg Klvnong -

TUTWV Kal To mapadstyua 3)

Kivhon 6Uo autoklvAtwv

H emitayuvon otnv KaBnuepvotnta, SLAVUCUATIKA XOPOAKTNPLOTIKA TNG EMLTAXUVONG, BETIKNA
KOl 0lPVNTLKA EMLTAXUVON

H e€lowon tng taxvTnTag Kat n €lowaon kivnong otnv euBUYpPAUUN OUOAQ ETLTAXUVOUEVN
Klvnon

Emtdyuvon

Awoypappata B€ong — xpovou

Epyaotrplo: MeAétn tng euBUYpPAPUNG OLOAQ ETLTAXUVOUEVNG Kivnong (e uTtooTnplén Twv
EKDE).

arno EKDE Képkupag Kupiwg meplypadr ToU XpOVOUETPNTA

oo EKDE Aumehoknmwy _pe QUALo epyaociog

amno EKDE Oeompwtiag pe Bwteoavaluon (tracker)



http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-7773
http://www.seilias.gr/index.php?option=com_content&task=view&id=560&Itemid=37
https://www.seilias.gr/index.php?option=com_content&task=view&id=569&Itemid=37
http://photodentro.edu.gr/lor/r/8521/1580
http://ekfethesp.blogspot.com/2020/12/tracker.html
http://photodentro.edu.gr/edusoft/r/8531/309
http://www.seilias.gr/index.php?option=com_content&task=view&id=448&Itemid=37
http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-7731
https://www.youtube.com/watch?app=desktop&v=0NxOleyWwOs&feature=youtu.be&ab_channel=%CE%A0%CE%91%CE%9D%CE%9F%CE%A3%CE%9C%CE%9F%CE%A5%CE%A1%CE%9F%CE%A5%CE%96%CE%97%CE%A3
https://ekfe-ampel.att.sch.gr/?p=668
https://ekfe-ampel.att.sch.gr/wp-content/uploads/2020/01/EOEK.pdf
http://ekfethesp.blogspot.com/search/label/Tracker

arnd EKOE HAlouTtoAng pe Bvteoavaiuon tracker)

and EKQE Oudvolag pe xprion ¢wrtomuiwy

armno 2° EKDOE HpakAeiou pe ¢puAho gpyaciag

and EKOE AAipou pe duAAo epyaoiag

amo 2° EKDE HpakAsiou pe multilog kat pe Bivteo avaiuon (tracker)

oo EKDE Apapacg

Mpotelwvopeveg aoknoelg: 4.3, 4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11, 4.12, 4.18, 4.19, 4.20

4.5 AYNAMH. To HUOTLKO TNG

ETLTAYUVONG — 2°¢ vOpo¢ Tou NelTtwva

O 6gltepoc vopocg tou Nevtwva,

4.5.2. Bapog. (Mephappavovtal to
napadeiypata 1,3,4,5)

EAcUBepn mtwon — Kotakopudn BoAn

Mpotewvopeveg aoknoelg: 4.21 — 4.29, 4.32, 4.35, 4.36.

4.9. TpBn
4.9.1 Auvapuelg tpPAg
4.9.2 Nov odeiletar n A

Auvapelg kot kivnon
TpBn: Ao PHET

MeAstwvtag TV TpBr) os Stadopetikéc srudaveLec, Kivnon og KekALEVO eTtinedo

Mpoteivovtal eVOELKTIKA OL AoKNOELG: 4.61 — 4.66.

4.10 Itatikn tepn Ts (EKTog 0
UTTOAOYLOHOG TOU Ny, )

4.11 TpLpn oAioBnong (Ektog: To
napadelypa He To SU0 ocwaTA Kal
TNV TpoXaAia Kal To «ac
OTOXOOTOUUEY

MéExpL Kat Tnv mpdTaon, «Nn,, 0 CUVTEAEDTIG opLakrig TptBri¢ Tou omoiou ot TIES eéapTwvTal
arto To £i60¢ TWV EMIPAVELWV).

Ztatikn TeLBN Kot TpLBn oAioBnong : And Pwtodevépo

Kivhon owuatoc os oplovtlo sninedo

MNephapBavetal n mapaypadog « Tt KAVOUUE, yia v AUoouuE Eva tpoBAnua tpt8ne»,

Kat 6Aa ta Aupéva mapadelypota, eKtog ano 1o «Avo cwuata 51 kot 22 ... n Taoh Tou
OKOLVLOU».

Kivhon owpotoc o KEKAWEVO smimedo



http://ekfe-ilioup.att.sch.gr/?p=668
http://ekfe-omonoias.att.sch.gr/ekfe_omonoias/images/SYNANTHSEIS/fysikh_5_12_2019/eoek.pdf
https://www.youtube.com/watch?app=desktop&v=6fDgt1Xfz6A&t=0s&ab_channel=2%CE%BF%CE%95%CE%9A%CE%A6%CE%95%CE%97%CF%81%CE%B1%CE%BA%CE%BB%CE%B5%CE%AF%CE%BF%CF%85
http://ekfe-alimou.att.sch.gr/page-14.html
https://drive.google.com/file/d/1wmZli758FRpHJc0F_QoaitDHFBwiI9cv/view
http://2ekfe.ira.sch.gr/lab/labs-lyk
http://ekfe.dra.sch.gr/wp-content/uploads/2020/12/%CE%A0%CE%B5%CE%B9%CF%81%CE%B1%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CE%AE-%CE%9C%CE%B5%CE%BB%CE%AD%CF%84%CE%B7%CF%82-%CF%84%CE%B7%CF%82-%CE%95%CE%9F%CE%9C%CE%9A.pdf
https://www.seilias.gr/index.php?option=com_content&task=view&id=583&Itemid=63
https://www.seilias.gr/index.php?option=com_content&task=view&id=561&Itemid=32&catid=21
https://phet.colorado.edu/el/simulation/friction
http://photodentro.edu.gr/lor/r/8521/1632
http://photodentro.edu.gr/lor/handle/8521/8516
http://photodentro.edu.gr/lor/r/8521/8368
http://www.seilias.gr/index.php?option=com_content&task=view&id=558&Itemid=32&catid=21
http://www.seilias.gr/index.php?option=com_content&task=view&id=557&Itemid=32&catid=21

H tpBn epyaotnplaka 1 Amo EKOE N£ag Zpuopvng kot avtiotolyo Bivieo

H tpBn epyaoctnplakd 2 And EKDE Néag Zuupvng Kol avtiotolo video

H tp1Bn epyaoctnplakd 3 Amo EKDE Néag Zpuvpvng kot aviiotolyo Bivieo

H tpBn epyaotnplakda 4 Amno EKOE NEag Zpuopvng

Mpoteivovtal eVOELKTIKA OL 0.OKNOELG: 4.61 — 4.66.

KEDAANAIO 5°
EProO - ENEPTEIA

5.1 Anto tn Bloloyikn epyacia oto
duUaoLKO £pyo

5.2 'Epyo otaBepng Suvaung. (LExpt
v avadopa ylo tov James P. Joule).
Mephappavetal To mopadelypa.

HEXPL KOL TOV OPLOUO:
«To Joule givai, Aowrov, to mapoayouevo Epyo ano tn duvaun ion ue 1IN, Otav UETAKLVEL TO
onueio epapuoyrc tne katd 1m otnv katevBuvon Tou EMEVEPYEL.».

5.3."Epyo yVwoTtwVv SUVAUEWV
5.3.1 To Bapog, To £€pyo Katn ...
ouvtnpnon

5.4 PuBpol €pyou (uéxpl tn oxéon 5.3)

5.6 Epyo Kal evépyela: oL U0 OYEeLC
Tou i6lou vopuiopatog. (EKTog: ot
anodeitelg).

MephapBavovtal oL TUTOL TNG KWVNTLKNAG EVEPYELAG

Kall Tou BewpAUaTOC LETABOANC TNG KLVNTLKNG EVEPYELAG XWPLG TIG amodeifelg. EmumAéoy,
nepAapBAVETAL N Evvola TNG SUVAULKAG EVEPYELOG,

To Bewpnua Slatpnong TN oAKAG EVEPYELOC Kal TO SeUTEPO TAPASELY AL,

Oa npemneL va amodeVYETAL N EVAOXOANON UE HEYGAO aplOud aokAoEwV/TPoBANUATWY i UE
npoBAnuata uPniov Babuou SuckoAiag.

Noa pn 616axBolv aokAoELg e TPOXaALa.
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https://youtu.be/bNTsZwcD2FU
https://youtu.be/4rgTNmGM0Tw
https://youtu.be/aKOh5P2PGu4

EVEPYELAKO TTAPKO

MNPOTEVOUEVEG EPWTAOELG - AOKNOELG: 5.9 5.11, 5.12,513,,5.14 5.17, 5.18

EpyaotnpLokr acknon:
NAnpn¢ mapouoiaon kat uhomoinon amno to EKPE Seppwv

MeA£Tn kal EAeyxog Tng dLatrpnong
NG KNXOVLKNAG EVEPYELOC OTNV
€AelBepn MTWON CWHATOG. AlaTripnon ¢ eVEPYELAC KaTd TNV EAeUOEPN TTWION

Amo EKDE Aumehoknnwyv: QUALo gpyaciag (Mapaliayr epyaotnplakou odnyou)



https://phet.colorado.edu/el/simulation/energy-skate-park-basics
http://ekfe.ser.sch.gr/site/index.php/about/2014-07-03-05-31-46
https://ekfe-ampel.att.sch.gr/?p=293
https://ekfe-ampel.att.sch.gr/wp-content/uploads/2020/01/new-ADE-el-ptosi.pdf

Oewpeltal oNUAVTIKO oTNV apxn TS oXOALKAG XPOVLAG 1 Kol aTnv apxn Kabe evotntag va yivel emavainyn
adEeVOC WG TPOG Ta KEVIPLKA onpeia Tng UANG kupiwg tng A’ EMA.A. ko tng I Tupvaciou Kal apeTEPOU WG TIPOG

oplopéva aMa onpeio onwg ot aptBuntikol cuAhoylopol Pe xprion TNG SloipeonNg KoL OL EMLOTNUOVIKEG

TIPOAKTLKEC KOl OL avTioTolXeg SeELOTNTEC.

Ztov mivaka 1ou akoAouBel daivovtal ol evotnteg tng Quoikng B’ Aukelou EMAA Kol evEELKTIKA onpela yla
enavainyn. Epdavidovrat mpwta (Ue pia tavAa) Ta KEVIPLKA onpeia armd mponyoUHEeVES TAEELS. 3TN CUVEXELQ,
avadépovtal oL EVWOLEG KAELSLA, OL VOUOL KL OPLOEVA OKOUO CNELO T OTTOLOL TIPOTEIVETAL VA TTPOGEYYLOTOUV

otV enavainyn.

OYZIKH B° TAZHZ

ENOTHTA

ENAEIKTIKA ZHMEIA ENANAAHWHZ

1 AYNAMEIZ  METAZY  HAEKTPIKQN
OOPTION

- NpwTtog vopog tou Neutwva -loopportia-Adpavela
-Xxeblaon kalL olvBeon &uvapewv, TPiTOg VOUOG TOU
NevTwva

YuvBnkn looppormiag UALkoU onueiou
Avaloya Kal avTlotpodwe avaloya peyEdn
To vonua tou Adyou 800 PuOKWV peyeBwv

Evvoleg: Mukvotnta, Avvaun, Epyo 8Uvapng ©O¢fon,

Metatomnion, Tayvtnta, Emtayuvon, Alvaun, Bapog,
Mala,
Nopot: E§lowoelg tng eAelBepng mTwong

2 HAEKTPIZMOZ Zuvex£g nAEKTPLKO peUpa

-YroAoylopog tou €pyou otabeprg Suvaung.

Evvoleg:  Kwnuikp  evépyela, Oepuiky  eVEPYELQ,

Oepuokpaocia, Oeppdtnta. OgpeAlwdNG VOHOG  TNG
Bepuidopetpiag, MetafoAr, PuBuog petaBoAng, oxeTkni
petafoAr pey£boug

NopoL: Alatrpnon tng oALKNAG EVEPYELAG

a. H UAn &i6doketal amo to eyxepiblo: PYXIKH B” TAZH EITA.A., Ake&axng N., Apmatlig X,

I'kovykovong I'y Kovvrovpng B, Mooyofitng N., Opadiog X., Iletpoyerrog K., Tapapdaxog M., Yaridag

A.
AYXELY TON AYKHYXEQN

B. WndLako UALKO: EVOeLKTIKA avadEpovTal:

e Quwtodevépo
e  Wnduaka dStbaktika osvapla IEM

o EKOE Kapditoag: Bivteo kat
TEPAATA

e BiBAoOnkn Exmatdsutikwy Apaotnplotitwy, EAITY e EK®DE Kaotoplag

e [MAatdopua Alowrog

e EKOE Képkupag: DUAAa epyaociog
e EKOE Apapag:_Nepapata Quotkng

o EKODE Aakwviag

o EK®DE Oeonpwrtiag: Bwteoavaiuon ue tracker o EK®DE Kw

e 1° EKODE HpakAeiou
e EKOE Opovolag

o EK®E AAipou:_Epyaotnplakég 0oKNOELS e EKOE B AOHNAZ



http://www.iep.edu.gr/images/IEP/EPISTIMONIKI_YPIRESIA/Epist_Monades/B_Kyklos/Genika/%CE%A0%CE%91%CE%A1%CE%91%CE%A1%CE%A4%CE%97%CE%9C%CE%91_V_%CE%9F%CE%94%CE%97%CE%93%CE%99%CE%95%CE%A3_%CE%A0%CE%9504_%CE%A0%CE%A1%CE%9F%CE%93%CE%A1%CE%91%CE%9C%CE%9C%CE%91%CE%A4%CE%99%CE%A3%CE%9C%CE%9F%CE%A3_%CE%95%CE%9A%CE%A0%CE%91%CE%99%CE%94._%CE%95%CE%A1%CE%93%CE%9F%CE%A5.pdf
http://ebooks.edu.gr/ebooks/d/8547/4500/24-0471-02_Fysiki_B-EPAL_Vivlio-Mathiti.pdf
http://ebooks.edu.gr/ebooks/d/8547/4502/24-0472-01_Fysiki_B-EPAL_Lyseis-Askiseon.pdf
http://photodentro.edu.gr/
http://aesop.iep.edu.gr/
http://ifigeneia.cti.gr/repository/
https://aesop.iep.edu.gr/

e 2°EKODE HpakAelou: EpyaotnpLakéG 00K OELG e EKOE Xiou

e EKOE Aumedoknnwv: QUAAa epyaciog e EKOE Awiou
e EKOE HAIOYNOAHZ: EpyaotnplOKEG OLOKNOELG o EKOE Zeppwv
duoLkng pe tracker e [pooouowwoelg PHET

o EK®E Neag Zpupvng: (Ymootnptktiko YALKO)

V. 2€ OAEG TIC SLOOKTLKEG evOTNTEG o To BLBAL0, To MARO0OG TWV EPWTHCEWVY, ACKAGEWV Kal TIPOBANUATWY TOU
BiBAlou Ba mpénel va evappoviletal pe tov Slabéotpo SL8aKTIKO Xpovo. To (6Lo LoXUEL Kal yLo Tn Xpron Twv
TAPASELYHATWY, TWV EVOETWVY KOl TwV SpOaoTNPLOTATWV.

Awsaktéa UAN (Mepieyousvo - Alaxeipion Kot EVOEIKTIKOG TPOYPAUUNTIOUOG)

ZUvolo eAdaxlotwy poPAeNOpeEVWY wpwv: (23).


https://phet.colorado.edu/el/simulations/filter?subjects=physics&type=html&sort=alpha&view=grid

A OKTIKA EVOTNTA ZUVIOTWHEVEG ALSaKTIKEG MpakTikEG/MapatnpRoELg EVSEIKTIKEG
Npeg
1- AYNAMEIZ METAZY Na pn 8daxbel to mapadelyua 2 Tng mapaypadou 1.1.
HAEKTPIKQN ®OPTIQN Na pn 8daxbel to epwtnua (v) oto Mapdadeypa 7 Tng mapaypddou 1.4,
Napatipnon: H nAekTpLlk SUVALKN EVEPYELX Elval Ll Lopdr AmoBnKeUUEVNG EVEPYELAG
To 10aywyLKd AVBETO Katt oL €VOG OUOTNUATOC NAEKTPLKWY PopTiwyv Aoyw TNG BE€0NG TOUC KAl TEPLYPAPEL TNV NAEKTPLKNA
oAAnAenidpaon Ttoug. Emedn to nAektpikd ¢optio Q oto oxoAkd BiBAio Bewpeital
mapaypadol: akAOvNTo BewpPOUpE, KATAXPNOTIKA, OTL N SUVALKF EVEPYELD TOU GUCTHHOTOCG QVAKEL OTO 8

1.1 O N6pog tou Coulomb
1.2 HAektpko medio
1.4 Auvapiko — dladopad

Auvapikou

‘EvBeta €KTOG UANG

nA. doptio g kau Sivetat ano t oxéon: U = k%q onwg avadépetal otnv mapaypado 1.4,
adou n evotnta 1.3 eivat ektog UANC.

Ztpatnyikn enilvong npoPAnpdtwyv: H otpatnyikn emiluong

nipoPAnuatwy Sev amotelel e€staotéa UAN.

Avpéva nipofAfpata: No pn 8tdaxBouv ta Aupéva

npoPBAnuata 1, 2, 3 kat 4.

Epwtiosig — Apaoctnplotnteg, MpoBAnpata:

Adoalpouvtal EpwTAOELG — SpACTNPLOTNTES KoL TIPOBANLATO TTOU AVTLOTOLXOUV o UAN ou
adatpeital.

Na 8daxBouv epwtnoelg katl TPoPARATA UTTOAOYLOMOU SUVANG, EVTAONG Kol SUVOLKOU
OE TIEPUMTWOELG NAeKTPLKOU Tediou Tou Snuloupyeital to moAU amd 2 nAekTplkd doptia
KOlL LOVO o€ onueia TNG eUBElOG TOU TA EVWVEL.

Na pn 8idaytolv:

Epwtnoelg Katl mpoBARpata: a) kivnong doptiwv, B) Looppomniog poptiwv pe SUVAUELS OTO
eninedo. Ta mpoPAnpata 13 péxpt 20 Kat 27 péxpl 44.

2 — HAEKTPIZMOZ: ZYNEXEZ

HAEKTPIKO PEYMA

Na pn 800¢i éudacn otnv umonapdypado «Avalutiki eplypodr Tou NAEKTPLKOU
PEVATOC OTOUG PETAAALKOUG aywyouUG» TnG mapaypadou 2.2.




2.1 HAeKTPLKEG TINYEG

2.2 HAekTpLkO pelpa

2.3 Kavoveg tou Kirchhoff
2.4 Avtiotaon — Avtlotatng
2.5 Juvbeopoloyia
OVTLOTATWY (OVTLOTACEWV)
2.7 Evépyela Kal LoxU¢ Tou
NAEKTPLKOU PEVUUATOG

2.8 HAektpeyeptikn SUvaun
(HEA) nyng

2.9 Nopog tou Ohm yua

KAELOTO KUKAWHO

‘EvOeTal €KTOG UANG

Ytov eltepo kavova tou Kirchhoff va yivel mepapatikn diamiotwon ot VAl = VAB+ VBl
TIPOKELUEVOU VO TO XPNOLUOTIOLOUV WG YVWAON 0 GUVOECUOAOYIEG AVTLOTATWV.

Na yivel povo amin avadopd oTouc TUTIOUC AVTLOTATWY KL TOV XPWHOTIKO Kwdika. Na pn
{ntnOsi amd touc /Tic padntéc/nabnTpleg mapadely o UTIOAOYLOHOU aVTioTAONG LE TOV
XPWHATIKO KWLKAL.

Itpatnytkn enilvong npofAnudatwv: H otpatnyikn enilvong
npoPAnuatwy Sev amotelel e€staotéa UAN.
Aupéva nipopAnpata: Na pn dtdaytolv.

O/H ekmatSeuTikog va oulntrnosl tn AVon evog MPoPARHATOC e KUKAWUO TPLWV
(3)avtiotaoswv.

Epwtiosig — Apaoctnplotnteg, MpoBAnpata:

Adalpouvtal EpwTAOELS — SPACTNPLOTNTES KAl TipoBAR AT TTou avadépovtal os UAN n
omoia 6ev dLddoketal.

Na pn 81daxtolv nmpofARUATA e KUKAWATA TTOU TIEPLEXOUV TIAPOTIAVW OTTO TPELG
OVTLOTATEG.
ApaoTnPLOTNTEG:

1.Katd tn Sidaokalia Twv UayvNTIKWVY AITOTEAECUATWY TOU NAEKTPLKOU PEUUATOC, OL
pHoONTéEG/UaBnTPLEG va eUMAAKOUV O€ TIELPAUATA EKTPOTIAG LOyVNTIKNAG BEAOVAG AOyw
NAEKTPLKOU PEUHATOG KAL EMIONG VO KATOLOKEUAOOUV OITAO NAEKTPOUAYVATN.

2. Na yivel e€okelwon Twv pHodnTwv/HadnTpuwy Le T Xpron Twv OAUUETPpWY (Xprion we
OUITEPOUETPA KAl WG BOATOUETPQ)
3. Na yivel melpapatikn emaAnBeuon Twv kavovwy, onwg neplypadovtat oto BiLBAio

(ewkéva 2.3-15 kat 2.3-19)

Epyaotnplokr) Acknon: Evepyslakr HeAETN TWV OTOLXEIWV ammAOU NAEKTPLKOU KUKAWUATOG
HE TINYN Kol WHLKO KOTovaAwTr (eKTOC Tou Kivntrpa). 2& mapallayr] tou Bo emihé€el o/n
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ekmalSeuTIKOG (Umopeil va IntnBel n cuvSpoun Kal n cuvepyoaaoia tou otkeiou EKDE).

Epyaotnplakr) Acknon: MeA£Tn TNG XOPOKTNPLOTLKAG KAUTIUANG NAEKTPLKAC TTNYNG KOl
WHLKOU KatavolwTth (ektog tng Kpuotohhobdiddou). 2e mapaAlayn mou Ba emiAé€eL o/n

ekmalSeuTIKOG (Umopei va IntnBei n cuvSpoun Kal n cuvepyoaia Tou otkeiou EKDE).

ZYNOAO QPQON

23




OYZIKH " TAZHZ

‘YAn

Ano 1o BifAio: Quotkn 2°6 KYKAOZ TOMEAS FENIKON MAOHMATQON, KQEZTONOYAOZ A, NANAXPHEITOY N,
2KOYNTZOz ., XANKIA K.

1. MAINHTIKA NEAIA

1.1 Mayvntiko nedio peupatodopou aywyou

1.2 Abvapn Laplace

1.3.T. To cwAnvoeldég

1.4 Quowkol pHayvnTeg

1.7 O nAektpopayvAtng

2. ENATQriKA ®AINOMENA

2.1 To dpavopevo TG NAEKTPOUOYVNTLKAG EMAYWYNG
2.2 NOpoG TNG NAEKTPOUOYVNTLKAG ETTAYWYNS

2.3 ApolBaia emaywyn (dotvopevo)

2.5 Kavovag tou Lenz (EKTOG: n eppnveia)

3. ENAAAAZZIOMENA PEYMATA

3.1 To evaAAO.GOOUEVO PEVUUA KOL OL LOONUATIKEG OXECELG TOU
3.2 METACXNUOTLOTAG

3.3 Metadopd NAEKTPLKN G EVEPYELAG

3.4 HAeKTPLIKEG EYKATAOTAOELG-ATHAAELEG

0dnyieg dibaokaliag

Oswpeital onUAVTLKO TNV apxn TNS OXOALKNG XPOVLAC va yivel emavaAnn adpevog we mPog Ta KEVIPLKA onueia

NG UANC Kupiwg tNg A’ KaLtng B' EMA.A. Kol adpeTEPOU WE TIPOG OPLOHEVA AAND ONUElt OTIWG OL ETLOTNLOVLKEG
TIPOAKTLKEC KL OL AVTLOTOLXECG SEELOTNTEC.

o. H UAn S16aoketal amod to eyxelpidio: Puaoikn 2° KYKAOZ TOMEAZ FTENIKON MAGHMATQN,
KQZTOMOYAOZ A, NAMAXPHZTOY M, ZKOYNTZOzZ IM., XAAKIA K.

B. Z& OAeg TG SLEAKTIKEG evOTNTEG amo to BiBAio Duotkn 2°¢ KYKAOZ TOMEAZ TENIKON MAGHMATQN, to
MANBOC TwWV €pWTNOEWY, AOKAOEWV Kol TpoBAnuatwy tou PBipAiou Ba mpénel va evapuoviletal pe tov
SlaBéoipo SLbakTikd Xpovo. To 8Lo LoXUEL Kal yla T XPRon Twv Tapadelyldtwy, TwV eVOETWY Kol TWV
SpactnploTATWV.

Awaktea UAN (Mepieyopevo - Alaxeipion Kot EVSEIKTIKOG TTPOYPAUUNTIONOC)
YUVoAO eAAXLOTWV TTPOPAENMIOUEVWY WPWV: (23)
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http://ebooks.edu.gr/ebooks/d/8547/4004/24-0009_Fysiki_G-EPAL_Vivlio-Mathiti.pdf

A OKTIKA EVOTNTA ZUVIOTWHEVEG ALSaKTIKEG MpakTikEG/MapatnpRoELg EVOEIKTIKEG
Npeg
KEDAAAIO 1 A) Na un 8tdayxBoulv oL evotnteg 1.5 - 1.6.
MATINHTIKA MEAIA B) Ztnv evotnta 1.2 «Auvvapn Laplace»: Na 8daxBei povo n nepintwon mou o aywyog
1.1 Mayvntiké nesio elval KOL’GETOQ 010 |J.0(VVI’]1'I:KO nsﬁu?. Na pn 61601)(9811 n napdypadog «opLopog tou nediov
B». »[oUudwva pe to A), 0An n evotnta 1.6 dev diddoketal]
PEVUATOPOPOU OYWYOoU
I Ocov adopd otoug TUMOUC Tou Kedalalou: 8
1.2 AUvapn Laplace ) ) ) ) ) )
Na NV QITOpVNILOVEUTOUV EMELSH TIEPLEXOUV OUVOETEG 0TabepEG. Oa pmopoloay va
1.3.T. To owAnvoeldeg Sivovtat o tumtoAdyLo.
1.4 @uotkoi payvriteg No punv a.oknBolv oL podnTtéc/uabnTple povo oe amAéc alyoplOpKEC EDAPHOYEC TOUG.
1.7 Hhektpopuayvitng Na 600¢i éudaon oTnV MOLOTIKA-TIOCOTIKH GXE0N TWV LEYEBWV TTOU TIEPLEXOVTAL OF
outoUg.
A) Na punv 6daxBouv oL aoknoeslg mou avadEpovtal o UAN Tou kedpalaiou mou
adalpédnke.
EPTAZTHPIAKEZ AZKHZEIZ:
Na npaypatomnownBel to meipapa otn duvaun Laplace (mapaypadog 1.2).
Na npaypatomnolnBeil n 6paoctnplotnta 2 (mapdypadog 1.7)
KEDAAAIO 2 A) Na pn udayBei n evotnta 2.4.
ENAFQrikA ®AINOMENA B) Ztnv evotnta 2.1. va §tdayxBel udvo o UTIOAOYLOMOG TNG LAYVNTIKAG PONG OTNV
2.1 To GaLVOLEVD TN TIEPLMTWON TIOU N €VTaon ToU payvntikoL mediou sival kdBetn otnv emuddvela. ;

NAEKTPOUOYVNTIKAC

B) Am6 tnv evotnta 2.5 va pn 8daxBei n «epunveio», ala va Stdaytel o kavovag tou
LENZ.




EMAYWYNG

2.2 NOpog tng
NAEKTPOUAYVNTIKAG
EMAYWYNG

2.3 ApotBaia smaywyn

2.5 O kawvovacg Lenz

I OLtumol va divovtal oe TUTTOAOYLO
A) Na pn StdaxBouv ot aocknoelg: 4, 6,9, 11,12, 13, 15, 16, 17, 18.
EPTAZTHPIAKH AZKHZH: Na npaypatononfel to

nelpapa otnv apolBaia emaywyn (mapaypadog 2.3)

KEDAAAIO 3
ENAAAAZOMENO PEYMA

A) lNa TNV MOCOTIKN oX£0n Tou uTtoAoyileL to Uy

(evotnta 3.1-1. NTAPATQIH ENAAAAZOMENOQY PEYMATOZ) va 606¢i éudaon ota moLoTika-
TLOOOTLKA XAPOKTNPLOTIKA TNG, SnAadn tng oxéong tou Uy pe ta w, N, B, A.

3.1 To evaAAQCOOUEVO 8
DEOHL KAl Ol LB UATIKE B) Na mpaypatonotn8oUv aoKNCELG LOVO LLE TN XPHON TUTIWV LLE EVEPYEG TLUEG.
OXEGELC TOU I Ztic acdaleleg (evotnta 3.4) va yivel avadopd LOVo 6Toug TUTOUG aodAAELAC.
3.2 MeTaoynHaTIoTAC A) Nla un 6L6a)’(eet otnv evotnta 3.4 n napaypadog: «MNpocefte: Otav SLAMIOTWOETE ...
KOVOVWVY aoPAAELOG».
3.3 Metadopd NAEKTPLKAG ) ) ) )
E) Na pn 8baxBouv ol epwtnoslg — aoknoelg: 2, 10, 13,15, 20, 21. Ot aoknoeLg 6 kot 7 va
EVEPYELQG oulntnBoUlv otnv Tdn. ItV doknon 18 oL Spayuég va yivouv eupw Kot
3.4 HAextpiKég va ypadei n tpéxouvoa tiun oe eupw / kwh.
EYKOATOOTACELG-0LOPANELEG
2YNOAO QPQN 23




OYZIKH A" TAZH:

‘YAn

Ano 1o BifAio: Quotkn 2°¢ KYKAOZ TOMEAS FENIKON MAOHMATQN, KQETONOYAOZ A, NANAXPHETOY N,
2KOYNTZOz ., XAAKIA K.

4. MHXANIKA KYMATA
4.1 Nopaywyn-Altddoon Mnyavikwv Kupdtwv
4.2 Eykapola kat Stapnkn kopata (EKTog: ta évBesta)
4.3 Tayutnta dtadoaong- Tuxvotnta-Nepiodoc-MnAKog KUUATOG-OeueAwdNG e€lowaon KUMATWY
4.3.1. uyvotnta
4.3.2 Nepiodog
4.3.3 MNKog KULATOC
4.3.4 Toyutnta dtadoong (OxL pobnuatikn epypadn)
4.4 OL810TNTEC TWV KUUATWY
4.4.1 Avakhaon
4.4.2 AlaBhaon
5. ZEIZMIKA KYMATA
5.1 Attieg SnpLoupylag TwV CELOUIKWY KUUATWY
5.2 Ta 16N TWV CELOUIKWY KUPATWY
5.3 NpocSLopLOUOG TOU EMLKEVTPOU EVOC GELOUOU
5.4 H kAlpako HETPNONG TOU HEYEBOUG TWV OELOUWY
6. HXHTIKA KYMATA
6.1 O nxoc otov agpa-MNny£g mapaywyrg Tou AXou
6.2 Aladoon Tou fXOoU OToV aépa
6.3 Méoa Stadoonc tou Axou-TaxyTNTO TOU XOU
6.4 Evtaon Tou NYNTIKoU KUUATOG
6.5 Aol ko oUvBeToL oL
6.6 YTIOKELEVLKA XOPAKTNPLOTIKA TWV AXWV (MepAnTTkaA)
6.6.1 To'Yog Tou rixou
6.6.2 AkouoTtotnta
6.6.3 Xpoid
6.7 OLumépnyol KoL oL epapUOYEG TOUG
7. HAEKTPOMAINHTIKA KYMATA
7.1 Napaywyn kat §tadoon Twv NAEKTPOUAYVNTIKWY KUUATWV
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http://ebooks.edu.gr/ebooks/d/8547/4004/24-0009_Fysiki_G-EPAL_Vivlio-Mathiti.pdf

7.2 Tax\TNTa NAEKTPOLAYVATIKWY KUMATWV
7.3 HAekTpoUOYyVNTLKO PAoHa
7.3.8 BAaBeg mou dnutoupyouvtal amnd tnv ovtilovoa (umepuwdng, X kot aktivoBoAia y)
8. DQ3-ANAKNAAZH-KATONTPA
8.1 ®Uon Tou Ppwtdg — Bewpla Twv KBAvTA
8.2 EuBuypappn Stadoon tou dwTog
8.3 H taxutnta 1adoong tou ¢pwtog
8.4 AvakAoon tou dpwTog
8.5 Nopol tn¢ avakAaong Tou ¢wtodc-Aldyxuon
9. AIAGNAZH-DAKOI-OPAZH
9.1 AlaBAaon tou pwTog
9.2 Nopog tng dtabAaong — (Nopog tou Snell)
9.3 Opikn ywvia- OAwkr avakAaon
9.9 Opaon-Mnxaviopog opaong (Emypappatika)
9.10 AvwpaAiec 6paong (Emypoppatika)
11. AKTINOBOAIEZ KAI MEPIBAAAON
11.1 PaSievépyela
11.2 AktwopoAia a, B, ¥
11.6 Nupnvikn oxdon Kat cuvtnén (Emypapatika)

11.7 EMUTTWOELC TNG PASLEVEPYELAG

0dnyieg dibaokaiag

Oewpeltal oNUAVTLKO 6TNV apxn TNG OXOALKAG XPOoVLAC va yivel emavaAnn adevog we mpog Ta KEVIPLKA onueia

NG UANC KUPiwg TG A’ kaLtng B ENA.A. kot adeTEPou WG TPOG OpLOUEVA GAAA ONUEL OTIWG OL ETILOTNOVLKES
TIPOKTLKEC Kall oL avtioTtolyeg SefLotnTec.

a. H UAn S8aoketal amno 1o eyxelpidio: Duotkn 2°¢ KYKAOZ TOMEAZ TENIKQON MAGHMATQN,
KQXTOMOYAOZ A, NANAXPHZTOY M, ZKOYNTZOZ ., XAAKIA K.

B. AUvatatl va aglomotnBel UALKO TTou OXeTileTaL Pe TNV LoTtopia kat T DUoN TNG EMOTAUNG KABWC KAl WE TOV
polo tng Quotkng otnv texvoloyia. (H Quowkn eival n mo Baoikn and oAeg ti¢ Duoikég Emotipeg emeldn
aoxolAeital pe Bepedlwdn InTpata Omwe oL LBLOTNTEG Kal ol aAANAETILSPACELG TNG UANG KAl TNG aKTVoPBoALaC.
H texvoloylia slval n tpomomnoinon tou uotkol KOGHOU YLa TNV LKAVOTOlNon TwV avayKwy Twy avBpwnwv. H
ETILOTAN TOU pnXovIKoU givat n epappoyr Twv Madnuatikwy kot twv Quolkwv Emetnpwy yia t Snutoupyia
Texvoloylag. H paydaia g£€AEN tng texvoloyiag odeiretal otic Quoikég Ermotrpeg. AANG kat avtiotpoda, n
€€EALEN TG Texvoloyliag BonBnoe oAU otnv e€€AEn twv Quokwv Emotnpwy. O ETLOTNLOVLKES YVWOELS lvatl
TPOOWPLVEG aM G avOeKTIKEG. H emlotnpovikni yvwon Baciletal og peydlo Babuod, aAld oxL €€ ohokAnpou, otnv
TOPATAPNON, TA TEPAUATIKA OeS0uéva, Ta OpBOAOYIKA ETIXEWPNUATA, TN OSNUOUPYLKOTNTA KAl TOV
OKETTIKIOWO. H emiotnuovik mpoodog xopaktnpilletal amd ToV OVIOYWVIOUO UETALY OVTAYWVLOTIKWY
Bewplwv. OL EMOTAUOVECG UIopoUV va eppnvelouv SladopeTika ta dla melpapatika dedopéva. Ymapxouv
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http://ebooks.edu.gr/ebooks/d/8547/4004/24-0009_Fysiki_G-EPAL_Vivlio-Mathiti.pdf

LOTOPLKEG, TIOALTIOTLKECG KOl KOLWVWVLKEC ETILPPOEC OTNV EMLOTAUN.

V. Z€ OAEG TIG SLOOKTLKEG evOTNTEG o To BLBAlo, To MANBOG TWV EPWTHCEWY, AOKNCEWV KoL TIPORANUATWY
Tou BLBAiou Ba mpémet va evappoviletal pe Tov SLaBEotpo S16aKTIkO xpovo. To (8lo LoyUeL Kal yla Th Xpnon

TWV MOPASELYMATWY, TWV EVOETWVY KAl TwV SpaoTNPLOTATWVY.

Awdoaktéa UAn (Mepieyouevo - Atayeipion Kot eEVOEIKTIKOG TPOYPAUUATIOUOC)

YUvoAo eAdxLOTWY TPOPAETIOUEVWY WPWV: (46)
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A OKTIKA EvOTNTA TuvioTwpeve Adaktikég Mpaktikég/Mapatnprostg EVSELKTIKEC
Npeg

KEMDAAAIO 4 A) Na un 8tdaxBoulv ta évBeta: a) Ta KUpATA oTnV emLpavela tng Balacoag (otnv evotnta 8

MHXANIKA KYMATA 4.2) kat B) n paBnuatikn eptypadn Tou KUpatog (otnv napdypado

4.1 NapaywyA kot 1ésoon 4.34.) y) Na pn 81daxBel n mapdypadog 4.4.3 « SUUPBOAN TWV KUUATWVY».

MnxXavikév KupdTwy B) Na pn &16axbouv oL epwTAOELS - Aok oeLg 8, 12.

4.2 Eykapola Kol SLapnkn

4.3 Taydnta 514800nC — A) Npoteivovtal oL TPOCOUOLWOELG:

suyvétnTo- Nepiodoc- Atapnkn Kupota: Ao to «Dwtodevépor

Mnko¢ Kbpatog-

Oepehwdng elowon Twv

KUMOTWY

4.4 OL 810TNTEG TWV

KUUATWV.

KEMANAAIO 5 Na un dudaxBel n doknon 4. 4

2EIZMIKA KYMATA

5.1 Awtieg Snuoupyliag
TWV OELOULKWY KUUATWV
5.2 Ta €l6n Twv OElOULKWY
KUHATWY

5.3 MNpocdloplopog Tou
ETKEVTPOU TOU OELOUOU

5.4 H kAipoka pEtpnong

H aoknon 3 va oulntnBei otnv tan.
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TOU UEYEBOUC TWV

OELOUWV

KEMDAAAIO 6

HXHTIKA KYMATA

6.1 O fxoc otov aépa —
Mnveg mapaywyng fxou
6.2 Aladoon Tou fnxou
oToV agpa

6.3 Méoa 6Ladoaonc tou
Axou- Taxvtnta fxou
6.4 Evtoon Tou nXNTKou
KUMOTOG

6.5 ArAol kot cuvBeToL

1

nxot

6.6 YITOKELUEVIKA
XOPOAKTNPLOTIKA TWV NXWV
6.7 OLumépnyoL Kat oL

edapuoyég Toug

A) H evotnta 6.6 va 81daxBel mepAnmTika.

B) Na pn S1dayBel to £vBeto: «IUYKpLON TWV NXNTIKWY EVTAOEWV: TO VIECIUEAY TNG
napaypddou 6.6.2. Na yivel otolxelwdng avadopd oto dB wg povada HETPNONG Evtaong
rxou.

I NpoalpeTikd, KoL epOCOV UTIAPXOUV T KATAAANAQ LETO KO O XpOVoG, Ba pmopoloe va
npaypatonolnBei Epyaotnplokn aoknon: MeA£Tn CTACLUWY NXNTIKWY

KUPATWV (1.X. Ke To cwAiva tou Kund). MpooSLloplopog Tng TaxuTNTag TOU NXOU oTov agépa
KoL e€aptnon tn¢ amnod tn Bepuokpaacia.

A) Mpoteivovtal oL TPOCOHUOLWOELG:

Xpold tou Ayou: And ¢pwtddevépo

KEDAAAIO 7
HAEKTPOMAINHTIKA
KYMATA

7.1 Napaywyn Kat

Sladoon

A) Na pn 8tdaxBouv oL epwTHOELG-a0KNOELG: 7 KaL 9

B) Na 818axBel n elkdva 7.4 ko va yivel avadopd oTLG TIEPLOXEG TOU NAEKTPOUAYVNTIKOU
daocpartog. Na pn StdaxBolv ol evotnteg 7.3.1-7.3.7 .

Noa 518axBel n evotnta 7.3.8: «BAGBeg mou dnuioupyouvtal amo tnyv Lovtilovoa
(umepLwbng, X kat y aktvoBoAia)
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NAEKTPOUOYVNTIKWV
KUHATWY

7.2 Taxutnta
NAEKTPOUOLYVNTIKWV
KUHATWY

7.3 HAekTpOUayvVNTIKO

I Mpoteivovtal oL TPOCOUOLWOELG:

HAgktpopayvntiko dpacua: Ano ¢pwtddevdpo

daopa
KEMAAAIO 8 A) Na un 8tdaxBouv oL evotnteg 8.6 — 8.7. Na yivel avadopd Lovo ota (6N KAtomTpwy
(0]} (emineda, koila, KupTA).

8.1 ®uon dwtog — Bewpia
KBavta

8.2 EuBuypapun dtddoaon
ToU dWTOG

8.3 H tautnta &iadoong
ToU PWTOG

8.4 AvakAoon tou ¢wTtog
8.5 Nopot avakiaong —

Slayuon

B) Na &1daxBouv povo oL epwTAOELG- aoknoelg 1, 2, 4,6, 7

KEMAAAIO 9

AIAGAAZH - DAKOI - OPAZH
9.1 AlaBAaon Tou pwTtog

9.2 Nopog Stablaong

(vopocg Snell)

Ot evotnteg 9.9 kat 9.10 va S18axBoUv EMLYPAPUATIKA

Na 8tdaxBoulv povo ol epwtnioetg-acknosig 1 — 10

EPFASTHPIAKH AZKHZH: Na mpaypatomnownBei n epyaotnplokr acknon « AvakAoon Kal
S1a0Aaon tou pwtog» (BA. kal avtiotown SpactnploTnTa TOU
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9.3 OpikN ywvio — oAKN
avakhaaon

9.9 Opaon — MNXavLopOG
opaaong

9.10 AvwpaAleg 6paong

gpyaotnplakou odnyou yia t I’ Tupvaociouv).

KEMAAAIO 10
AIAZKEAAZMOZ -
NOAQZH - LASER

Na un StdayxBel

KEDAAAIO 11
AKTINOBOAIEZ KAI
NEPIBAAAON

11.1 PaSievépyela

11.2 AktwvoBoAia a, B, v

11.6 NMupnvikn oxdon KaL ouvtnén

11.7 EmMTwoEeLg Tng

padlevépyelag

A) Na pun 8tdaxbouv oL evotnteg 11.3 - 11.5

B) H evotnta 11.6 va S1daxBel emypappatika. Na punv anopvnuoveuBouv oL avtiSpaoeLg
oAAd va §00¢el Epdacn otn Slatrpnon Twv UTTOATOULKWY CWHATLSLwV.

IN Na S16axBouv povo ol epwtnoslg-aoknoelg 1 — 5 kat 33, 38, 40.

2YNOAO QPQN
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