®uowkni NpocavatoAiopov I Tagng Mevikou Aukeiou

MNa ™ 6daokaAio Tou pabApatog, amoteAel MpoypapupaTikO uTtoBabpo 1o petafatikd

npoypauua onouvdwv tng Quaotkng tTng Opadag MPocavatoAlopoU OETIKWY ZMOUSwY Kot

Yroudwv Yyeiog tng I tééng Mevikol Auksiou QEK 1363 /23-03-2022 (YA aptBu. 29346/A2)
MEXPL TNV €vapén Loxvog tou véou N.2 Quotkng (YA 48632/A2/28-04-2023). 1o petaBatiko

Mpoypoppa omoudwv avadépovtal Tto TPOocSOKWUEVA HAONOLOKA OMOTEAECUATO KO

EVOELKTLKEG SpAOTNPLOTNTEG avA BepaTikr evoTnTa.

IToV Mapakatw Tivako daivovtal ol evotnteg tng I’ Aukelou Kal evOELKTIKA onuela yla

gnavaAnyn amno tig mPonyoUUEVES TALELG

ENOTHTA

ENAEIKTIKA ZHMEIA MNA ENANAAHWH

KPOYZEI2

-KaBoplopdg tou cuotApaTog, Kal epunveia Gavouivwy,
LE TOV VOO HETOPOANC TNG OPUNAG, TNV apxn Statrpnong
TNC OPUNAG KAl TN SLaTPENGCN TNS LNXOVIKNG EVEPYELAG
-ALoTAPNON TNG LNXAVLKNG EVEPYELAG.

JUVTNPNTIKEC SUVAUELC, €pYO OoUVTNPENTIKAG SUvVAUNG Kot
avtiotolyn Oladopd SuVaULKNG EeVvEpyELag, Oswpnua
UETABOANG TNG KLVNTIKAG EVEPYELAG, OEPLILKT) EVEPYELD KOLL
SLaTPNON TNG OALKNG EVEPYELOG CUOTNLOTOG.

‘Evvoleg: Oppn, IUOTNUO, EOWTEPLKEG KOL EEWTEPLKEG

Suvapelg, Kwvntikn kat Auvapikn evépyela, Epyo Suvapung,
OepIKn evépyela, Ogpuodtnta, Oeppokpacia

Nopot: 1°, 2°5, kat 3° vopog Nevtwva, Apxn Slatnpnong
NG OpUNAG, ALoTPNON TG UNXAVLKAG EVEPYELAG.

MHXANIKH XTEPEOY
2OMATOZ

-2XeSLAOUOC TWV SLOVUCUATWY KaL OXECELG TNG YPOUILKAG
TOXUTNTOC, TNG YWVLAKAC TaXUTNTAC KOL TNG KEVIPOUOAOU
ETULTAYUVONG OTNV OO KUKALKN Kivnon

-E€lowoelg mpoodloplopol g TaxuTnTag Kat thg 8€ong
£VOC KlvntoL o€ eUBUYPOUUESG OUOAEG KOL OE
€UBUYPOUUEG OUOAA LETABAANOUEVEG KLVIOELG.
JUCYETLOWUOG UE YPADLKEC AVATIAPACTACELG

-Yxeblaon kal cuvBeon Suvapewvy, Tpitog vOUOG Tou
NeUtwva

‘Evvoleg: aktivio (rad), ypappikn Kot ywviakn taxitnta,

KEVTPOMOAOG emLtayuvon, looppormia
NopoL: 1°62°¢ kat 3°¢ Nopog NeUtwva

TANANTQZEIZ

- Edpappoyn tou 20u vopou tou Neltwva yLo tov
UTTOAOYLOMO TNG EMLTAXUVONC, TNG SUvVAUNC, TOU
ouvteAeotn TPLBAG N Ko TG paloc.
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http://www.et.gr/idocs-nph/search/pdfViewerForm.html?args=5C7QrtC22wGGrezhDLcpZ3dtvSoClrL8euOdSIwklWO4ndCieBbLVuJInJ48_97uHrMts-zFzeyCiBSQOpYnT00MHhcXFRTsbVqGLLiiSUCir8VB59piC3KbhPaICthhprvdq5fpXgo.
http://www.et.gr/idocs-nph/search/pdfViewerForm.html?args=5C7QrtC22wGGrezhDLcpZ3dtvSoClrL8euOdSIwklWO4ndCieBbLVuJInJ48_97uHrMts-zFzeyCiBSQOpYnT00MHhcXFRTsbVqGLLiiSUCir8VB59piC3KbhPaICthhprvdq5fpXgo.
https://iep.edu.gr/services/eduguide/iframes/education-guide/view-file?fid=ec3be93097da7113e847c20fa799bb1237dbaabba4a0f9291369f10ddb4ba66b

Evvoleg: Meplodikny  kivnon, Mepiodog, ouxvotnta,

Suvapikn evépyela ehatnpiou
NopoL: Nopog tou Hook, 1%, 299, kat 3°¢ vopog Neutwva

KYMATA

@)+ ) =200 (= Ly 2L

‘Evvoleg: ‘Evtaon nAektplkou mediou, ywvia MPoomTwoews

KOl ywvia avOKAACEWG
NopoL: AvakAaon Kal VOUOG TNG AVAKAQGNG

HAEKTPOMAINHTIZMOzZ KAl
H/M ENATQrH

-EUpeon g LoodUvaung avtiotacng og anmAd KUKAWUATA,
eniAuon amAwv KUKAWHATWY KoL UTIOAOYLOOG TNG
NAEKTPLKAC EVEPYELOG OE CUOKEVEC.

‘Evvoleg: Evtaon nAskTpkoUu pelpatog, HEA mtnyng

Awadopd Suvapikol, HAektpikn loxug.

Nopot: Nopog tou Ohm, Nopog tou Ohm yia KAELOTO
KOKAwpo. Apxn dtatripnong nAektpikou dpoptiou A’ Kat
B'kavovag tou Kipxwd. Apxn dlatrpnong tng evépyelag,
VOLOG KEVTPOUOAOU SUVOUNG, TIPWTOG Kol SEUTEPOC VOUOC
tou Neutwva.

Mapdyovteg amnod toug onoiouc e€aptdtal n avriotaon
€VOC AVTLOTATN.

Mepipetpog kat epfadov kUkAou

2TOIXEIA
KBANTOMHXANIKHZ

- Nepypadn Tou dWTOC W TUAUA TOU NAEKTPOUAYVNTIKOU
daopatog kat culntnon yla Ta mpdTuma Tou GwTdG Kal Ta
daLvouEVA TTIOU EPUNVELOUV.

-Epyo 8Uvapng nAektpilkol mediou otav petotomiletal nA.
doptio  avapsca oe SUo onueia mMou Tmapouactalouv
Sladopd Suvapkol Kal oplopog Tou nAektpovioBOAT (eV).
-To mpdtumo tou Bohr yia to udpoyovo

-Kwntikn Bswpla twv aepiwv

MotevolOUETPO

Evvoleg: loxlg, Méon KNtk €vépyela avd HOpLo,

OepLKN eVEpYELA

Qawdueva: Nepibhaon
1eV=1,610"1°),

1 nm=10° m, to 1 angstrom 14=10""m

MpoTteiveTal oTto MAQICLO TWV £pyacilwy KABWE KAl TwV CUVOETIKWY SNULOUPYLKWVY EPYOCLWV

TIOU EKTEAOUV OL HaBNTEG/-NTPLEG OTO OTTITL, ATOULIKA 1 OHaSIKE Vo oLkELomoLnOouv tn dopr)

ploc epyaotnplakic avadopdc o€ MEPAUATIKA §paoTtneLOTNTA N OTTOLa TTPOCOUOLALEL U pia

ETLOTNMOVLKN epyaoia. Ma va XapakTnplotel o §paotnplotnTa MELpapaTIk Oa mpénel va

UTTAPXEL EAEYXOG KOL XELPLOKOG LETAPANTWV. ITIG SpaoTNPLOTNTEG QUTEG AVOTTAPAYOVTAL KOl

pLeAeTwvTOl patvopeva, vopol ou Ta SLEmMouv 1 Kot avoakaAvmtovtal dopég. Mmopel va

42




yivetal oto epyaotrplo aAAd Kot otnv Tagn otav dev umdpxel mPOPANUa aodpdlelag. To Mwg
VPADOUUE Pla EpYOOTNPLOKN avadopd O€ TELPAUATIKY §paoTnPLOTNTA, TEPLYPADETAL OTLC
obnyieg tng A’ Aukeiou.

Npoteivovtal dUo epyaoctnplakd Ofupata, éva o KABE TeETpAUNVo, KATtAAAnAa yia thv
EUMAOKA TWV HOONTWV/-NTPLOV KAl TNV EKMOVNON EPYOCTNPLOKWVY avadopwV OE
TMELPAHNATIKEG SpaotnpLotntes. AkoAouBouvtal Ta Bripata tng dlepeuvnTikng neBodou pe
OKOTIO TNV €OLKELWON HE ETUOTNUOVIKEG TIPAKTIKEG KOL TNV QVANTUEN TWV OQVTLOTOLXWV
Seflottwv.

Alvetal éudaon otn ouvepyooia, tnv Kputik okéPn kot tn Snuloupylkn emiAuon
npoBAnudatwy. Ot podntég/-tpleg pmopouv va dnuoupyolv kat pe tn Borndsia Stodopwv
popdwv twv T.M.E. kat elvat emBupuntod va avayvwpioouv OtL n Stepevvnon gival n okomun
cuotnuatikn Stadkaoia tng Stayvwong mPoBANUATWY, TNG KPLTIKAG OVAAUGCNG TELPAUATWY,
¢ Slakplong eVOANGKTIKWY, TOU OXESLOOUOU €PEUVWY, TOU €eAEyxou UTOBEcEwv, TNG
avaltnong tng mAnpodopiag, Tou eAéyxou Kot TnS Snuloupyiag mPotuMwy, TG CUVEPYAOLAG
LE OUOTIHOUG, TNS apdLoBATNoNG Kal SLOTUMWONG KPLTIKWY, TNG £€aywynG CUUMEPACUATWY,
KOlL TNG avVOKolvwong i SNUOclEVoNG TWV CUMMEPACHATWY N TwV AUCEWV O€ TIPOoBARaATA.

AwSoaktéa UAN (Meplexopuevo - Alayeipion Kot EVOELKTIKOG TTPOYPAUUATIOUOC)
Z0voAo gAdxLoTwV NPoPAENONEVWV wpwv: 132

Amo 1o BpAio: «DYZIKH-TEYXOZ IM» twv lwdvvou A., Ntavou I, NMAtta A., Pamtn It., ITYE
«AIODANTOZ»

KE® 5. KPOYZEIZ KAI IXETIKEZ KINHZEIZ (ENAEIKTIKH KATANOMH: 12 AQ)

5.2 Kpouoelg
5.3 Kevtpikn eAaoTikr kpoUon dUo odatlpwy
5.4 EAaotiki kpoUon CWUATOG e AANO akivnTo TOAU HeyaAng pLalag

To évBeto dev meplhappavetal otnv eEeTaotea UAN.
EpwTtrioslg — Aok oelg - MpofARpata

Epwtnoelg: oeA. 174,5.1-5.9.

Aoknoelg: ogh. 177, 5.22 - 5.30.

MpoBAnuara: oeA. 180, 5.41 - 5.45, 5.47, 5.48. (Ekta¢ ta mpoPAnuata: 5.46, 5.49, 5.50 -
5.53).

NoapatnpRosLg:

Y€ MEPUTTWOELG OTIOU TIPLV TNV EAACTLKN UETWTTLKI KpoUaon, Kvouvtal Kot Ta 800 cwuata Ta
omola £xouv SLaPoPeTIKEG LAleG poTeiveTal va edapuoletal n SLatrpnon TG OpUNG KoL TNG
OALKNG KLVNTLKNG EVEPYELOG TOU CUOTNLATOC.
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EVOELKTIKEG TTPOTAOELG

-Mpoteivetal AMoSELKTIKOG TIELPAPOTIONOG UE Kpouaon piag odaipag SUo oPewv, n kAbe pia
€K Twv omolwv odnyel oe e€hootikl 1 TAAOTIK Kpouon, avtiotolxa, MHe EVAWO
naparnAeninedo avikeipevo. Méow TG avatpomng i OxL Tou avtikelpévou, Slamiotwon
TOU MOTE aoKeital peyahUtepn péon Suvaun kat mote petafiBaletal peyohUTepn opun ano
T odaipa oTo AVTIKELUEVO.

-ExtéAeon mepAPATOG OTIWG TEPLYpAdETAL oTOV Epyactnplakd O8nyo Duaotkng, OETIKAG Kal

Texvoloyiknig kateuBuvong I’ Taéng MevikoL Aukeiou, Twv lwavvou A., Ntavou I, MnTtta A,
Pamtn It., ogl. 33. MeA£Tn TNG EAACTIKAG KAl N EAAOTIKAG KpoUonG.

EvoAAoKTKA mpoteiveTal n eAaotiki kpolon Ue To tracker amd to EKDE Osomnpwrtiag.

To mpoPAnpata 5.42 kat 5.48 npoteivetal vo AuBouv petad t Sibaokalia tng A.A.T.

MNa tnv KoAUtepn Katoavonon twv ¢uokwv dalvoueévwy Tou Kedalaiou mpoteivovral
eVOEIKTIKA Ttpooopolwoel o HTMLS amd Stadopoug aflomoTtoug LoTOTOMouG KaBwe Kat
UALKO amo ¢wtodevbpo kat EKDE:

Epyaotrplo Twv cuykpoUoswv: Amo PHET

Kpouoelc cwpdtwy: Ano Qwtodevdpo

Bivteo geAaoTikNC kpolong: Alto Qwtoddevdpo

Amo 1o BpAio: «DYZIKH-TEYXOZ IM'» twv lwdvvou A., Ntavou I, NMAtta A., Pamtn It., ITYE
«AIOOANTOZ»

KE® 4. MHXANIKH XTEPEOY ZQMATOZ (ENAEIKTIKH KATANOMH: 18 AQ)

4.1 Elcaywyn

4.2 KWWAOELG TwV OTEPEWV CWHATWV

4.3 Pormr duvapng

4.4 Icopporio ocTepeOy CWHATOC

4.7 Stpodopun (Ektog amd : (a) Tnv mapdypado 4.7 B, (B) tTnv amddelén kal AeKTIKA

Slatumwong tng oxéong 4.18 tng mapaypddou 4.7 I tou avadpEPEToL 0TO OTEPED)

4.8 Alatripnon otpodopunc. (MExpt kat tnv dtatunwon tng, dnAadn €wg tnv ékdpaon
«EGv n ocuvoAikn e€wtepikn pomr o €va cuothua givatl undév n ohikr otpodopun
TOU GUOTHOTOC TAPOUEVEL oTAOEPH»)

OL Spactnplotnteg Kot ta évoeta Sev mephopPdavovtal otny e€etaotéa UAN.
EpwTtrioslg — Aok oeLG - MpofARpata
Epwtnoelg: oeA. 134-135,4.1 - 4.11 & oeA. 137, 4.23

Aoknoelg: ogl. 140-141, 4.32 - 4.43 & oel. 142, 4.47 (EKTOG oL 0.0KNOELG 4.48 -- 4.49)
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http://ebooks.edu.gr/ebooks/v/pdf/8547/4872/22-0183-EO_Fysiki_G-Lykeiou-ThSp-SpYg_Ergastiriakos-Odigos/
http://ekfethesp.blogspot.com/2019/03/tracker.html
http://photodentro.edu.gr/aggregator/search/all/field_cl_discipline/1998
https://panekfe.gr/
https://phet.colorado.edu/el/simulation/collision-lab
http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-6023
http://photodentro.edu.gr/video/handle/8522/417

MpoBAfuata: ogA. 144, 4.56 — 4.58 & oeA. 145, 4.64 (Ektog ta npoPAnpota:4.59-4.63, 4.65-
4.71)

NapatnpnoeLg:

-3TNV TEPUMTWON TIOU VOl AKOUMTO CWUO UMOpEl va TEPLOTPEPETAL yUPW ATIO OKAOVNTO
afova ToOTE N pomr NG duvaNng w¢ mpog ta Stadopa onueia Tou agova eival dtadopetikn.
ATOSELKVUETAL OUWC OTL N CUVLOTWOO TNE Katd tov afova Ba eival mavta b, cuvnBwg
ovopaletal pomr duvaung wg mpog afova Kal Ba €xelL LETPO (00 LLE TO YIVOUEVO TOU PETPOU
™¢ duvapng F emt tnv kABetn andotaon d tou afova amnod tov dopea tng dSuvaung. Kpivetal
OTL €lval XpAOoLHO oL paBnteg/-NTpleg va To yvwpilouv auto adol SLéAckovtal To POTUTOo
TOU GKOUMTOU CWHOTOC £0TW Kol Xwplg TN SUVOLKA Kal TV avtioTtolxn porr adpavelag wg
TpogG Tov afova.

- ALlbAaoKeTaL LOVO N TPOXLOKA 0TpodopuUn Kat n Slatrpnaon Tnge.

-MNapoTL Ta MPOBAAATA KL 0LOKIOELG LE LOLOOTPOPOPEC OTEPEWV CWHATWY Elval EKTOC UANG
o mopadelypa tNG oeAidag 126 tou oxoAkol PBiBAlou SL6AOKeTOL, TPOKELUEVOU va
oavadelyBoUv ol LBLOTNTEG TWV KEVTPLKWY SUVAHEWV Kal KAt eméktaon n Slatnpnon Kot tng

otpodopunc tng Mg Adyw Wlomeplotpodng.
EVOELKTIKEG MPOTAOELG

MNa tnv KoAUtepn Katavonon twv ¢uolkkwv odavouevwy tou Kedalaiou mpoteivovral
£VOELKTLIKA TIPOCOUOLWOELC KUPiwg ae HTML5 amd Stddopouc aflomioTous LOTOTOMOUG:

Pomn Suvaung mpooopoiwaon and ¢wtddevépo
loopporia mpocopoiwon and PHET

Kivnon Stepeov 3D, TayUTNTEC KOTO TNV IEPLOTPOdNA EVOC TpoXou, Porr Suvaunc,

Amo to BpAio: «DYIIKH-TEYXOZ IM» twv lwdavvou A., Ntavou I, NMAtta A., Pamtn 2t., ITYE
«AIOQANTOZ»

KE® 1. HAEKTPIKEZ — MHXANIKEZ TAAANTQZEIZ (ENAEIKTIKH KATANOMH: 16 AQ)

1.2 Meplodika patvopeva

1.3 ATAR oppoviki Taddaviwaon (Aev Oa S16axBolv 0loKACELS Kl TTPOBANOTA LE apXLKA
ddon duddopn tou 0 Kat /2 otig e€lowoEeLg kivnong)

1.5 DBivouoeg todavtwoelg (Ektog amd «B. HAeKTPIKEC TAAOVTWOELGY)

1.6 E€avaykaopéveg Talavtwoelg (amod tnv 1-6B, povo T epappoyEC TOU GUVTOVIOHOU

OTLG LNXAVLKEG TAAAVTWOELS)

OL Spactnplotnteg Kot ta évoeta Sev mephopPdavovtal otnv e€etaotéa UAN.
EpwTtrioslg — Aok oeLG - MpofARpata
Epwtnoelg: oeA. 31, 1.1 - 1.8, & oe. 34, 1.17 — 1.24 (EKtoG n epwtnon 1.20)
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http://photodentro.edu.gr/lor/r/8521/10797
https://phet.colorado.edu/el/simulation/balancing-act
https://www.seilias.gr/index.php?option=com_content&task=view&id=396&Itemid=63
https://www.seilias.gr/index.php?option=com_content&task=view&id=101&Itemid=63
https://www.seilias.gr/index.php?option=com_content&task=view&id=522&Itemid=63

Aoknoelg : ogl. 36, 1.27-1.29, 1.32

MpoBAfuata: ogA. 38, 1.38-1.41, 1.46 - 1.48 (EKtOG Ta mpoPAnuara: 1.37,1.42,1.43, 1.44,
1.45, 1.49, 1.50).

Napatnpnoselg:

-H g€aipeon epwtnudtwy pe apxtki paon Stddopn tou 0 kal 1t/2, adopd HdVo oTIC EELOWOELC
kivnong. Na pn &ivovtal kat va pn ntouvtatl SnAadr ot e€ElOWOELS Kivnong e apxikn ¢aon
Sladopn tou 0 KAl TOU TI/2 0g EPWTNUOTA ACKNCEWV Kal TPoPAnUATwy. OL padntég/-tpleg
OuwG Ba pémel va yvwpilouv tnv évvola apyiki ¢don. MNa napddeypa n epwtnon 1.7 otnv
ormola n apxkn daon elval 3m/2 A KaL EpWTACELS Ue apxLkn ddon Tt ev eival eKTOG UANG apKel
va pn Slvovtal | va pn Intouvtol ol €lowOoel; Kivnong oe €pwTNUATA OOKNCEWV Kol
TIPOPBANUATWV.

-3to oxnua 1.28 tou BiBAiou, to Staypappa yia b=0 va Bewpnbel wg KapmuAn n omoia
TePBAANEL TIC UTTOAOLTIEG KOUTTUAEG.

EVSELKTIKEG TTPOTAOELG

MNa tnv KoAUtepn Katovonon twv Guolkwv davoueévwy Tou Kedalaiou mpoteivovral
£VOEIKTIKA TIPOOOWOLWOEL o HTMLS amd Siddopouc alomotous LoTOTOMoUE Kabweg Kat
UALKO amtd dwtodevdpo kat EKDE:

Madec kat ehatnpla: Artd PHET

OBivouoeg tahaviwoels: And Qwtddevdpo
Mpocopolwoelg o HTML5

ArtAn Appovikn TaAdviwon, TaAdviwon o€ Kotokopudo shatrplo, TaAdviwon Kol TTAQOTLKN

Kpouon, AnwlAewa esmodnc otnv taldviwon, POivouco toldviwon, Efavaykaopgévn
ToAdviwon,

H nepiobog otnv amAn apuovikr toAdviwon: Ano EKQE Osomnpwrtiag

Amo to BBAio: «DYIIKH-TEYXOZ IM» twv lwavvou A., Ntavou I, NMAtta A., Pamtn 2t., ITYE
«AIODANTOZ»

KE® 2. KYMATA (ENAEIKTIKH KATANOMH: 16 AQ)

2.2 Mnxavikd Kopata
2.3 ErtaAnAia A YrépBeon Kupdtwv
2.4 YupBoAn AVo Kupdtwv 2tnv Emiudavela Yypou (Edoppoyn tng apxng tng

enaAANALaG LOVO yLa CUYXPOVEG TINYEG KOl EUPECT TWV CNUELWY EVIOYUTIKAG Kall
KaTaoTpodLkAC CUBOANG KOVTA OTLG TINYEG. EKTOG N Hadnpatikh LeEAETN TwY
oeAidwv 50,51 kal n eUpeon ToU MAATOUG OE TUXOV onUELo. EKTOG oL aoKNOELC KOl
Tal IPOPANOTA [E TINYEG OL OTtoleG SeV €lval oUYXPOVEC Kal e onpeia Ta omola
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http://photodentro.edu.gr/aggregator/search/all/field_cl_discipline/1998
https://panekfe.gr/
https://phet.colorado.edu/sims/html/masses-and-springs/latest/masses-and-springs_el.html
http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-7932
https://www.seilias.gr/index.php?option=com_content&task=view&id=487&Itemid=63
https://www.seilias.gr/index.php?option=com_content&task=view&id=534&Itemid=63
https://www.seilias.gr/index.php?option=com_content&task=view&id=530&Itemid=63
https://www.seilias.gr/index.php?option=com_content&task=view&id=530&Itemid=63
https://www.seilias.gr/index.php?option=com_content&task=view&id=529&Itemid=63
https://www.seilias.gr/index.php?option=com_content&task=view&id=489&Itemid=63
https://www.seilias.gr/index.php?option=com_content&task=view&id=490&Itemid=63
https://www.seilias.gr/index.php?option=com_content&task=view&id=490&Itemid=63
http://ekfethesp.blogspot.com/2020/12/blog-post.html

EXouV evbLapeoo MAGTOG KaBwg Kat tpoBAnpata ou adopolv TV eUPec TNG
TLUAC TOU TTAATOUG Kall TNG TepLodou)

2.5 Ytaowa Kbpata

OL 6pactnplotnTeg Kot Ta €vBeta Sev mepthapPfavovtal otny e€etaotéa UAN.
EpwTtroslg — Aok oelg - MpofARpata

Epwtnoslg: ogA. 75-77,2.1-2.12

Aoknoelg: oeh. 80-81, 2.29-2.36

MpoBAnuata: oeA. 83-85, 2.47, 2.51, 2.53, 2.54 (EKtOG Ta mpoBAfuata 2.46, 2.48, 2.49, 2.50,
2.52)

NapatnpnoseLg:

-Fvetal peAétn kupdatwv mou Sladibovral og YpAPUIKA EAQOTIKA HECA TU.X XOPOEG XWPLG
OMWAELEG EVEPYELAG KOL UTIOBETOUUE OTL TO TTAATOC A TTAPAUEVEL TIPAKTIKA oTaBepd otnv
TiEPLOXN OTNV omola Ba LEAETALE TN CULBOAN TWV KUUATWV.

->10 oXoAkd BLBAio (og)l.51) opilovtal wg cUyXpPOoVEeS oL TNYEG oL omoleg Bplokovtal os pdaon.

-Elval onuavtikd va avayvwpiletol otL n 8tddoon Twv KUPATwy dev emidpd ota onpeia
EVIOYUTLKNG KO KATAoTPOoPLKNG CUUBOANRC.

EVOELKTIKEG TTPOTACELG

EktéAeon Tou TeEPAUATOC «MEAETN OTACWMWY NXNTKWV KUMATWYV O OWARva Kot
TMPOGSLOPLOPOE TNG TaxUTNTAG TOU AXOU OTov agpa» Oel 24 OMwC MeplypddeTal oTOV
gpyootnplako 08nyd Quoikng, Oetikng Kal Texvoloyikng katevBuveong M Tagng lMevikou
Aukelou, Twv lwavvou A., Ntavou T, MAtta A., Pamtn IT.

EvaAAaKTIKA

Métpnon tng toyutntag Stadoong tou Nxou (ue To owAnva KUNDT) Ano EKOE Osompwrtiog

EvXelpidlo CUOKEUNG OTACIUWY NXNTIKWY KUUATWY Kundt Artd EKDE Oeonpwriog

MEeAETN OTACIUWY KULATWY o€ NYNTKO owAnva (Kundt) M£tpnon tng toxUTNTOC TOU NYOU
otov aépa and 1o EKDE (N Zpvpvng)

0O ocwAnvag dpAodyac tou Rubens. EdeupeBbnke amnod tov Meppavo puoiko Heinrich Rubens to
1905.

Méetpnon tng toxutntoc Stadoong Stapnkwy KUUATwy o eAatrplo And EKDE Osompwrtiag
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http://ebooks.edu.gr/ebooks/v2/books-pdf.jsp?handle=8547/2358
http://ebooks.edu.gr/ebooks/v2/books-pdf.jsp?handle=8547/2358
http://ekfe.thesp.sch.gr/autosch/joomla15/images/experiments/expg3.pdf
http://ekfe.thesp.sch.gr/autosch/joomla15/images/Manuals/sswa1.pdf
http://ekfe-n-smyrn.att.sch.gr/old/ph-files/G-KAT/03.SOLHNAS_kundt.pdf
http://ekfe-n-smyrn.att.sch.gr/old/ph-files/G-KAT/03.SOLHNAS_kundt.pdf
https://www.youtube.com/watch?v=pWekXMZJ2zM
http://ekfe.thesp.sch.gr/autosch/joomla15/images/experiments/expg5.pdf

MNa tnv KoAUtepn Katoavonon twv ¢uolkkwv davouevwy Tou Kedalaiou mpoteivovral

eVOEIKTIKA TIPOCOUOLWOELG KUPLwE o HTML5 amod tddopoug afldomioToug LoTOTomouc Kabwg

Kot UALKO ot dwtodevdpo kat EKPE:

Etoaywyn ota kOpota  Kopato og xopdl  ZupBoAn KUUATWY  ITAoWa KUUATO 0E owAnva.

Eykapoto kot Stapnkn kopota Paon kbpotoc  EmoAAnAla KUpATwy  JUUBOAN KUUATWY

TAOLO KULOTOL OE Xopdr) UE akivnTa AKPO. STAOLLO KUMOTO  2TAOLLLO. KUMOTO KoL VOTEC

Ano 1o BifAio: «DYZIKH-TEYXOZ B'», I’ FevikoU Aukeiou, Opadag MpooavatoAlopol
Ostkwv Inovdwv & Inmovdwv Yyeiag

KE® 4 . MATNHTIKO MEAIO (ENAEIKTIKH KATANOMH: 23 AQ)

4.1 |[Elcaywyn

4.2 INOpog Twv Biot kat Savart

4.3 |[EpappoyEg Tou vopou Twv Biot kat Savart. Ektog amo: (a) tn oxéong 4.2 (B) epwtnosLg,
0LOKNOELG KoL TIPOPBANLATA 0T oMol amalTeital avaAuon Tou AB o€ CUVIOTWOEG.

4.4  INOpog tou Ampere

4.5 [Mayvntikn pon

4.7 |AUvapn mou aokel To payvntiko nedio og Kvoupevo doptio

4.8 |Kivnon doptiopévwy owpatidiwy péoa og payvntiko nedio (ektog amo «A. Kivnon oe
OVOLOLOYEVEG LOYVNTLKO TteSio»)

4.9 [EdapuoyEg TnG Kivnong GopTIoHEVWY CWUATISIWY

4.10 |AUvapun Laplace (ektog amo tnv anodelén tng oxéong F = Bllnuep)

4.11 Mayvntikn Suvaun avapeca oe dUo MapdAAnloug peupatodpopoug aywyous

OL 6pactnplotnteg Kat Ta €vheta Sev meplhapfdavovtal otny e€eTaoTé UAN.

Epwtrioelg — Aoknoelg — NpoBARpata

Epwtnoelg: ogh. 169-171, 4.1 £wg 4.11 kat og. 171-174, 4.14 €wg 4.19 ko 4.21 €wg 4.35
(Extog n epwtnon 4.20)

Aoknoelg: ogh. 174-177, 4.36 €wc 4.54.

MpoPAnuarta: oeh. 178-179, 4.56, 4.58 £¢wc¢ 4.61 kot 4.63 £w¢ 4.64 (EKTOG Ta tpoARpaTa
4.55,4.57,4.62)

EVOELKTIKEG TTPOTACELG

Eneldn n eLoaywyr Tou oxoAlkoU BLBAlou eival mepLlOPLOPEVN TTPOTEIVETAL VO XPNOLLOTIOLROEL

o/n

EKTIALOEUTIKOC Kal UALKO amo T evotnteg 4.1 kat 4.4 TNG HAYVNTOOTATIKAG TNG
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http://photodentro.edu.gr/aggregator/search/all/field_cl_discipline/1998
https://panekfe.gr/
https://phet.colorado.edu/sims/html/waves-intro/latest/waves-intro_el.html
https://phet.colorado.edu/sims/html/wave-on-a-string/latest/wave-on-a-string_el.html
https://phet.colorado.edu/sims/html/wave-interference/latest/wave-interference_el.html
https://iwant2study.org/lookangejss/04waves_12generalwaves/ejss_model_pipewee02SLS/pipewee02SLS_Simulation.xhtml
https://www.seilias.gr/index.php?option=com_content&task=view&id=87&Itemid=37
https://www.seilias.gr/index.php?option=com_content&task=view&id=507&Itemid=37
https://www.seilias.gr/index.php?option=com_content&task=view&id=494&Itemid=37
https://www.seilias.gr/index.php?option=com_content&task=view&id=495&Itemid=37
https://www.seilias.gr/index.php?option=com_content&task=view&id=510&Itemid=37
https://www.seilias.gr/index.php?option=com_content&task=view&id=36&Itemid=37
https://www.seilias.gr/index.php?option=com_content&task=view&id=504&Itemid=37
http://ebooks.edu.gr/ebooks/v/html/8547/4710/Fysiki-Teuxos-A_G-Lykeiou-ThSp-SpYg_html-empl/index4_1.html
http://ebooks.edu.gr/ebooks/v/html/8547/4710/Fysiki-Teuxos-A_G-Lykeiou-ThSp-SpYg_html-empl/index4_4.html

nAekTpoviKiG £kSoong tou BLpAlou «DYZIKH-Tevikng Nawdeiag B’ Tagng Mevikou Aukeiou»,

OEAB 2010 xwpig To UAKO auto va amoteAel e§etactea UAN.

Ma tnv KaAUTEPN Katavonon Twv Guaotkwy patvopévwy Tou Kepahaiou poteivovrat

evOEIKTIKA TIpooopolwaoelg oe HTMLS amd Stadopoug aflomioToug LoTOTOmMouE KaBwg Kal

UALKO oo dwtodsvdpo kot EKDE:

Mpooopolwoelg oe HTML5 yia Tov HAekTpopayvntiopd

Auvaun Laplace: And Qwtodevdpo

To neipapa tou Oersted , Avvoun Laplace, Mayvntikd nedio mnviou , Alotunwon

payvntikou ediou pevpatodopwyv aywywv Amno EKOE Oeompwrtiog

Qaopuoatoypddoc pualoc and Open Educational Resources / Open Source Physics @

Singapore

KE® 5. ENATQrH (ENAEIKTIKH KATANOMH: 22 AQ)

5.1 Eloaywyn

5.2 HAeKTpOUQYyVNTLKA EMOYWYN

5.3 EuBUypappog aywyog KvoULEVOG 0 LayvnTko medio (Ektog amo to mapadstypa 5.3
KOl EKTOC (0) aOKAOELS Kal TPoBARATA armOKTNONG 0pLOKN G TaxuTnTag pafdou mou
Klveital og kekApévo enimedo, (B) emaywylkng taong paBdou os cuvduacuo e
unapxouoa minyn HEA kat (y) YeVIKA EpWTHAATA O 0OKAOELG KAl TIPOBAr Ot
UTLOAOYLOOU GUGCIKWV PEYEBWV (TL.X. TNG BEPUOTNTAG, TOU SLACTAATOC) HEXPL TNV
QIOKTNON TNG OPLAKAG TaxUTNTAS TNG paBdou.

5.4 O kovdvag Tou Lenz kat n apxn SLatipnong tng eVEPYELAG 0To GALVOUEVO TNC
ETOYWYNG

5.5 > TpedOPEVOC aYWYOC

5-6 >Tpedopevo mMAaioLo - evOAAQCCOUEVN TAON

5-7 EvaAlaoodpevo pelpa

5-8 Evepyog évtaon - Evepyog taon

5-9 O vopog Tou Joule - loxUG Tou eVOAAQGCOEVOU PEVUATOG

5.14 |Autemaywyn

OL 6pactnplotnteg Kat Ta évheta Sev meplAapfdavovtal otny e€eTaoTtéa UAN.

Epwtrjoelg — Aoknoelg — NpoBARuata

Epwtnoelg: ogh. 212-217, 5.1 éwg 5.25. kat 5.27 €wcg 5.33 (ektd¢ n epwtnon 5.26)

AoKNOELG: o€l 218-222, 5.34 €w¢ 5.42 epwtnua a, 5.44 £€w¢ 5.51. kat 5.54 £€w¢ 5.57 ( EKTOG
oL aoknoelg 5.42pB, 5.43
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http://photodentro.edu.gr/aggregator/search/all/field_cl_discipline/1998
https://panekfe.gr/
https://www.seilias.gr/index.php?option=com_content&task=category&sectionid=5&id=20&Itemid=63
http://photodentro.edu.gr/lor/r/8521/6015
http://ekfethesp.blogspot.com/2021/05/oersted-x3.html
http://ekfethesp.blogspot.com/2020/12/laplace.html
http://ekfethesp.blogspot.com/2021/01/blog-post_21.html
http://ekfethesp.blogspot.com/2021/01/blog-post.html
http://ekfethesp.blogspot.com/2021/01/blog-post.html
https://iwant2study.org/lookangejss/00workshop/2017FelixPaco/day4/ejss_model_massspectrometerv10/massspectrometerv10_Simulation.xhtml
https://iwant2study.org/ospsg/
https://iwant2study.org/ospsg/

MpoBAfuata: ogA. 223-227, 5.58 £€w¢g 5.60, 5.62, 5.66 £¢w¢ 5.69 (EKTOG Ta MpoPfAnuata 5.61,
5.63, 5.64, 5.65)

NapatnpnoseLg:

1. H nmapdypadog 5-10 eivat ektdg UANG AAAA TO TIPOTUTIO TNG YEVVATPLOG EVAAAACOOUEVNG
taonc (evalhaktipag) otnv mapdypado 5-6 sival evtdg, cUVENWC avapevetal oL padntég/-
NTPLEC va yVvwpllouv Tnv apyn Asttoupylag tnc.

2. 3tn oehida 186 kot oto oxNua 5.4 avaypddetat avriotaon R; avti yia Ry onwe epdaviletot
otn SimAavn oxéon Vra=Een-IR1

3. Aoyw Sladopwy Tou TTapaTNPOUVTAL AVARESA 0TI NAEKTPOVIKEG EKOOOELC TOU OXOALKOU
BBAiou (pdf kat html) wg mpog to keipevo tng mapandvw uroevotntag / mapaypddou 5.6
(oeh. 195), mpoteivetal to Keipevo Tng umoevotntag/ moapaypddou, va Statunwbel wg e€ng:

«...N LOyVNTLKN por| HEoa oo tnv eridavela Tou mAaioiov Ba eivat @ = BAovv(wt). Kabwg
TO MAQUOLO OTPEPETAL N LAYVNTIKA PON HECA Ao TNV MLPAVELA TOU UETABAAAETOL KAl KOTA
OUVETEela epdavileTal NAEKTPEYEPTIK SUvaun amd emaywyr). Ao to vopo tou Faraday

T(POKUTTTEL:

ddy
EETI.' = —F = a)BAnywt

Edv To mAaiolo pag xeL N oneipeg tote: E.;; = NBwAnu(wt)».

4. O B kavovag tou Kipkod mepthapPfavetat otn VAN tng B’ Aukeiou amo tnv oXoALKn Xpovid
2021-22.

5. EKTOG UANG eival to mapadetypa 5.3 tng oeAidag 191 kot 6xL n onpeiwon g oeAidag 190.

EVOELKTIKEG TPOTAOELG

H extéAeon tou Melpapatog « METpnon Ayvwotng cuxvotnNTas EVOAAOCCONEVNG TACONG OTOV
naApoypado» Onwg meplypadetal otov epyactnplokd 06nyd Quotkng, OETIKAG Ko

Texvoloyikng katevBuvong I’ Tagng Mevikou Aukeiou, Twv lwdvvou A., Ntavou TI., MNAtta A.,
Pamtn It.,

Eyxelpidlo maApoypddou GRS-6032A Ano EKDE Osonpwrtiog

Eyxelpidlo maApoypddou YB43280  Amo EKDE Oeompwrtiog

MNaApoypadog. H Asttoupyia kat n xprion Tou Ano EKDE Néag Zpuupvng

MNa tnv KoAUTtepn Katoavonon twv ¢puolkkwv alvouevwy Tou Kedalaiou mpoteivovral
eVOEIKTIKA TIPOOOWOLWOEL o HTMLS amod Siddopouc alomotous LoTOTOMOUE KaBwe Kot
UALKO amd dwtodevdpo kot EKDE:

Nopoc tou Faraday: Amo PHET

Mototikn peAétn H/M emaywyng and EKOE Osonpwrtiog Asukadag:
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http://ebooks.edu.gr/ebooks/v2/books-pdf.jsp?handle=8547/2358
http://ekfe.thesp.sch.gr/autosch/joomla15/images/Manuals/grs6032.pdf
http://ekfe.thesp.sch.gr/autosch/joomla15/images/Manuals/yb43280.pdf
https://youtu.be/okWK71_SttM
http://photodentro.edu.gr/aggregator/search/all/field_cl_discipline/1998
https://panekfe.gr/
https://phet.colorado.edu/el/simulation/faradays-law
http://ekfethesp.blogspot.com/2021/02/blog-post_13.html

HAekTpOopaYVNTIKA EMAYWYH Kot ebapuoyEg, Bivieo ano Qwtddevdpo

Mpooopolwoelg oe HTML5 yia Tov HAekTpopayvntiopd

OL pocopolwoel EVaOAQOoOUEVN TAON 08 EPLOTPEPOUEVO TTAQICLO EVIOC LAYVNTLKOU

nediou kal kivnon mAaloiou o€ opoyeveég payvntiko nedio pe Geogebra amo tov Qwtn
Zadelpladn

n mpocopoiwon yevvntplo evoAAacoouevou pevpotog arnod to Pwtddevdpo

n mpooopoiwon avtemaywyr- KUkAwpa RL and to Pwtddevédpo

n mpooopoiwan Kivnon ¢popTiopuévou owuatdiou o poyvntiko medio and to Pwtddevdpo

H tplodidotatn amelkovion NAEKTPKOU Kvntrpa oo Qwtddevdpo

Ano 1o BLBAio: « DYZIKH-TEYXOZ M » twv lwavvou A., Ntavou I., NAtta A., Pantn It., ITYE
«AIODANTOZ»

KE®D 2. KYMATA (ENAEIKTIKH KATANOMH: 2 AQ)

2.6 Napaywyn HAektpopayvnTikwv Kupdtwy

2.8 To paopa tng HAekTpopayvnTiking AktivoBoAiag

OL 6pactnplotnteg Sev nephapBavovtal otny e€etootéa UAN.
EpwTtroslg — Aok oeLg - MpofARpata

Epwtnoslg: oel. 77-78, 2.13 £wg 2.20

Aoknoelg: oeh. 82, 2.37 a,B (ektog T0 epwTnua 2.37y)

Napatnpnoslg: H meplypadn tou oxoAkou BipAiou yia tn dtddoon twv H.M kupdtwv eivol
eMUTic adol ol padntég/-Ntpeg dev yvwpilouv O0tL to petaBalopevo nAektpiko medio
Snuloupyel poyvnTiko medio. Oo UMopoUCOUE va TO avadEPOUPE aUTO TIPOKELUEVOU Va
SWOOUE LLO TIEPLOOOTEPO AELTOUPYLKI YVWON.

EVSEKTIKEG TPOTACELG

Bivteo ylo tnv mopoywyn Kot tTn ANWN NAEKTPOUAYVNTIKWY KUUGTWY HE CUOCKEUEG TOU

gpyaotnpiou(yevvitpla cuxvotATwy Kat maApuoypddo) kabwe kat to H/M Odoua, and EKDE
Néag >udpvng

KE® 7. ZTOIXEIA KBANTOMHXANIKHZ (ENAEIKTIKH KATANOMH: 23 AQ)

7.1 Elcaywyn

7.2 H aktwvoBoAia Tou HEAQVOG CWHATOG
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http://photodentro.edu.gr/aggregator/lo/photodentro-educationalvideo-8522-409
https://www.seilias.gr/index.php?option=com_content&task=category&sectionid=5&id=20&Itemid=63
http://photodentro.edu.gr/v/item/ugc/8525/1957
http://photodentro.edu.gr/v/item/ugc/8525/1957
http://photodentro.edu.gr/v/item/ugc/8525/1979
http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-6004
http://photodentro.edu.gr/lor/r/8521/10569?locale=el
http://photodentro.edu.gr/aggregator/lo/photodentro-ugc-8525-97
https://photodentro.edu.gr/v/item/ds/8521/6002
https://www.youtube.com/watch?v=7MoW7Hdq0O0

7.3

To pwrtonAektpikd davopevo

7.4

QDawvopevo Compton (Ewg kal tnv ékbpacn «Omou Ke N KLVNTIKA EVEPYELX TOU
. , . , . . h
QVALKPOUOUEVOU NAeKTpOViou» eKTOG N amddelén tngoxéong A' — 1 = — 1-

ovve) )

7.5

H kupatiky dpuon tng UANG

7.6

Apxn TnG apepatdtnTog

7.7

Kupatoouvaptnon kat e€lowon Schrodinger (uéxpl kot Tn ouvenkn
KovovikoTtolnong, ektog n e€lowaon tou Schrodinger dnAadn to «Mwg Bplokoupe
OLWG ULt Kuplatoouvaptnony )

Epwtnoslg — Aoknoelg — NMpofARpata

EpwtnosLg: oel. 247-249, 7.1 éwg 7.60, y,6 KaL and 7.7 €wg kot 7.14(EKtog n epwtnon 7.6B)

AcKNnoELG: ogA. 250-253, 7.15 €w¢g 7.35

NpoBARuata: Enilucn mpoPARATOG OTO £pYAOTPLO HE BEUA: «TTPOCSLOPLOUOG TOU £PYOU

g€aywyng kat n otaBepd tou Planck» omwg meplypadetat otov epyactnplakd Odnyo Quaotkig,

OetIkN¢ Kat Texvohoyikng kateBuvong I’ Tagng Mevikol Aukeiou, Twv lwavvou A., Ntavou I,

MAtta A., Pamtn 2t., oel 42 1} avtiotolyng MPOCopoiwaonG.

NapatnpnosLg

--210 BLBAio (og). 230) avadEpetal OTL : “TLa va UTIEPVIKAOEL TIC SUVAELS TTIOU TO CUYKPATOUV

oTO PETAAO Eva NAeKTPOVLO TIPETEL Vo TIPOCAAPBEL €va eAAXLOTO TTOoO evEpYELaG. H evépyela

autr ovopdletal €pyo e€aywyng kat cupBoAiletal pe . To €pyo eEaywyng TOLKIAEL amo

pETaAlo og pétaddo ¥ Onwce eival SLoTUMWPEVOC AUTOC 0 0pLOUOG TLBavov va odnyel otnv

eVTUTIWON OTL KABE NAEKTPOVLIO TOU PETAANOU av TPooAdBel TNV evépyela auth Ba e€oyBOel.

Mua cadéotepn Statunwon Ba Atav n €ng: “Epyo e€aywyng elvat n eAdxLotn evEpyeLa TTOU

amatteitot yia va e€axBolv ta uPnAdtatng evEpyeLag NAEKTPOVLIA amo PETAAAD” . Mpodavwg

To oXoALkO BLBAlo avadépetal povo os auTda.

- Noyw tou OtL ta Stddopa NAEKTPOVLO AmaLToUV SLOPOPETIKEG TTOCOTNTEG EVEPYELAC VLA VO

Sparmneteloouv Ba UTAPXEL MLOL KATAVOUN KWNTIKWVY evepyelwv K TIC omoleg €xouv ta

dwTtonAekTpovia. H péylotn OUwC KLVNTIKA evépyela dwtonAektpoviou Ba sivat:

K _=hf-¢

m

21N oeAida 231 tou oxoAkoU BLPAlou aA\d kal o aoknoelg Sev yivetal avadopd o PEYLOTN

KWVNTIKA evépyela oMa Oswpseital OtL mpoketatl yU' auvtiv, adol to oxoAko PBAio

avadEpETaL POVO O NAEKTPOVLIO Ta omola, otav gival oto PETaANo, £xouv TV uPnAotepn

Sduvarr) evépyela.
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http://ebooks.edu.gr/ebooks/v2/books-pdf.jsp?handle=8547/2358

-Ta mapakdtw avadépovral otn oeAida 43 Tou epyaotnplakol odnyou Kal Bswpeital

amopaitnto va avadepbolv TPV TNV €PyacTnplaKy Aoknon n tnv &vacxoAnon He
T(POCOLOLWOELG. ZNUELWVETAL OTL OL TIPOCOUOLWOELG evOeikvuvTal LoLaltepa otnv Mepimtwon
TOU UToAOYLOPOU Tou £pyou efaywyng Tou UAWKOU TnG pwrtokaBodou Adyw HeYAAWY
odaipatwy tng dlatagng tou oxoAlkol gpyactnpiou.

TNV MEPLMTWON TOU N oUXVOTNTA TNG AKTLVOPBOALAG TToU TipooTtinteL otn pwtokabodo sival
HeYaAUTEPN TNG OPLAKNG, YLl VO EUTIOS 00U E T NAEKTPOVLA TIOU €€€pYovTal va GTACOUV OTO
GANO nNAekTpOSIO —KOL EMOMEVWE yla va pndeviotel 1o dwrtopelpa— Ba mpémel va
epapudooupe apvnTikA TAon PETAEL avodou — KaBodou TETola WoTe

1 .
EVO= — mv
2

N TAoN AUt AEYETAL KTAON ATIOKOTIC» KAl oo TN $wTonAeKTpIKN e€lowan MPOoKUTTEL OTL
eVo= hf-@ n
h

Y
y-Lf 2
e e

H mapamndvw ox£on mopLoTavetal Yypodka Le eubeia mou €xel kKAion k=edpd=— Kkal mepvael
e

omnod Ta onueia [%,OJ Kol [O,—gj. Emopévwe amno to Staypappo Vo(f) elval duvatd va
e

umoAoylotoUv n otabepa h

(otaBepd tou Planck) kat To ¢ (€pyo e€aywyng yla To UALKO TNG
dwrtokabodou). Vo

->tn oehiba 232 va avukataotabel n ékdpaon «Xtnv mapdypado 6-11 £ibape otL €va
OCWUATLO PE PUNOEVIKN Lala NPeMLag -TETOLO €ival To wTOVIO- EXEL EVEPYELD E=pCcy» HE TNV
£kdpaon « And tn Bewpla TNG OYETIKOTNTAG AMOSEIKVUETAL WG TO PWTOVLO EXEL EVEPYELA

=pc», AOyw Tou OTL ot padntég/-tpleg dev £xouv didayxBel otolyeia amd ™ Beswpia g
OXETIKOTNTOG N omola kaAUmtetal oto kedpdAalo 6 Tou BLpAlou.

-2tnVv nepintwon aAAnAenidpacng ¢wrtoviou pe eAebBepa NAeKTpOVIO AAUPAVEL XWPA LOVO
o dawvopevo Compton. Otav ta dwtovia aAAnAemidpolv e nAektpodvia mou Pplokovral
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http://ebooks.edu.gr/ebooks/v2/books-pdf.jsp?handle=8547/2358

otnv UAN HUmopouv va TIPOKOAECOOUV elte GWTONAEKTPLKO dawvopevo, eite dalvopevo
Compton. To GpwTonAeKTPIKO davopevo eival TBAVOTEPO yLA UKPEG EVEPYELEG PwTOVIWY,
evw 10 dawvopevo Compton yla PEYAAUTEPEG EVEPYELEC SLOTL OTNV  TEPUMTWON QAUTH TA
NAEKTPOVIA cuunepLdEpovTal wG eEAeUBepa akdpa Kal av Sev gival.

- 2tn oeAiba 235 Tou oxoAwoU BLPAlou avadépetal To dpatvopevo nepiBAaon. Npoteivetal va
vivel meplypadn tou dalvopévou pe Alya AdyLa Kot EIKOVEC WE TO AMAWWA, 1 N AOKALoN oo
Vv euBLYpappn SLadoon evog KUUATOC OTAV CUVAVTA LA OTEVH) OXLOW) OE OXECH LE TO UAKOG
KUPaTOG Tou. 000 Lo OTeVH €lval N OXLOWN TOCO HeEYAAUTEPO TO ANMAWHAL.

h
-To k&tw 6pLo Tou ywopévou Twv afepatotritwy eivat: ApP,AX = 4— Jto BBAlo (oel. 237)
4

Slvetal :

h
AP, AX > —
Px 2

AUTO OUWG Ttou €xel onpaoia dev eival n ukpn auth Stadopd aAdd n td€n peyéBoug NG
TOoOTNTOC O0TO SeUTEPO HENOC TNC AVIOOTNTAC.

EVSELKTIKEG TTPOTAOELG

EktéAeon Ttou TEPAPOTOG «MeAETN PWTONAEKTPIKOU PALVOUEVOU UTIOAOYLOUOC €pPYou
gfaywyng» oel. 42 onwg meplypadeTal otov gpyaotnplakd 06nyd Duotkng, OETIKAG Kol

TexvoloyLkng katevBuvong I’ Taéng Mevikou Aukeiou, Twv lwdvvou A., Ntavou T, MNAtta A.,
Pamtn It.,

DQwTtonAekTpkd dotvouevo: EvOsIKTIKA npoosyyian, @.E. TnC epyaotnpiakne dpactnpidTnTac
Ano EK®E ZEPPQN
DQwTtonAekTpkd datvouevo: NMapouoioon TNE epyaotnplakic doknong Ano EKOE ZEPPON

evaplo vid TNV _£pyacTnpiakn aoknon «PwTonAekTpIkO paivouevo». Arno EKDE Xiou

Bivreo @wTonAekTpIKd Qaivopevo and EKDE veéag Zpupvng

MNa tnv KoAUTtepn Katavonon twv ¢puolkkwv dalvouevwy Tou Kedalaiou mpoteivovral
EVOELKTLKA KOl TIPOCOUOLWOELG KUpiwg o HTML5 amd Siddopouc aglomotous LoTOTOMOUS
KOBWE KAl ETUAEYUEVO UALKO amtd To pabnpa tou Mathesis: « Eloaywyn otnv KBavtikr Quaotkn

1: OL BaOLKEC apyEC»

Mapougoiaon yLa TNV akTvoBoAia Tou HEAQVOC OWLATOC oo TO MAVENLOTALo Harvard

Qaopartikn Katavopur peAavoy cwuatoc oo PHET

QwtonAektpiko dawoduevo: H avakdAun tou Herz

PDwtonAekTpko dawvouevo pe Java peow Cheerpl cupBatr) ue dulouestpnty amnd PHET

Bivteo yla TNV mapamavw Mpocopoiwaon

54


http://ebooks.edu.gr/ebooks/v/pdf/8547/4872/22-0183-EO_Fysiki_G-Lykeiou-ThSp-SpYg_Ergastiriakos-Odigos/
http://ekfe.ser.sch.gr/documents/experiment/mixalis/ser_fys_glykio_fotohlektriko.pdf
http://ekfe.ser.sch.gr/documents/experiment/mixalis/ser_fys_glykio_fotohlektriko.ppt
http://ekfe.chi.sch.gr/new_site/?p=797
https://www.youtube.com/watch?v=DWki9M5Hl_M
https://mathesis.cup.gr/courses/course-v1:Physics+Phys1.1+20C/about
https://mathesis.cup.gr/courses/course-v1:Physics+Phys1.1+20C/about
https://sciencedemonstrations.fas.harvard.edu/presentations/black-body-radiation-oven
https://phet.colorado.edu/sims/html/blackbody-spectrum/latest/blackbody-spectrum_el.html
https://www.stem.org.uk/rxw7b
https://phet.colorado.edu/sims/cheerpj/photoelectric/latest/photoelectric.html?simulation=photoelectric&locale=el
https://www.youtube.com/watch?v=ubkNGwu_66s&t=81s&ab_channel=FrankMcCulley

DQwtonAekTpko datvouevo npocopoiwon 1 Javalab, Npoouoiwon 2 Javalab

EVSEKTIKA ME TN XPHON TPOCOLOLWOEWV OTIWGE N TLAPOTIAVW.

A. Noapatipnon tng £vtaong Tou PEUHATOC KABwG MeETABAAAETOL N TAONH QMOKOMAG, TO
MAKOG KUHATOG TOU PwToG, N £vtaon Tou GwTig Kot TO UALKO TG KaBodou (ouvenwG Kal To
€pyo e§aywyncg).

1. TonoBetriote TNV €viaon oto WoO NG KALMOKAG KAl TNV TAON QATOKOTAG 0TO UNn&Ev.
Apyxilovtag pe To PeYOAUTEPO UNKOG KULATOC IO pakoAouBAoTe WG HeTABAANETAL N £EvTaon
TOU NAEKTPIKOU peVMATOC KABWG MELWWVETAL TO MNAKOG KUpotog A. Nepypaldte TL
TIOPATN P OATE.

2. Bpeite 10 péyLoTo HAKOG KUATOC Ag YLa TO omoio to pelpa Sev eivat pundév. Mola n Kntikn
EVEPYELN TWV NAEKTPOVIWYV TIOU EKTIEUTOVTAL YU QUTO TO UNKOC KUATOC;

3. AANGEte UAIKA Kal emavaAdBete [OxL dpyupog]. Ard autd ta Sedopéva utoAoyioTe To £pyo
g€aywyng ylo ta U0 UALKA.

YmoAoyLlopog Tou ¢:

B. YroAoyLopog tng otabepdg tou Planck amno to didypappa taong anokonrg Vo o€ oxéon
LE T ouxvotnta f

ZEKWVWVTOG amo MAKOG KUMATOC A ULKPOTEPO amd Ao, Bpeite TV T TAONG QTTOKOTUAC.
EnavalaBete yia Stadopa prkn KUpatog. MNa kabe nepintwaon unohoyiote To £€pyo e€aywyng.
EnavalaBarte kot yiot GAAO UALKO.

UALKO evieieeeiieenieeesieee e

A= Vo= D= eereeneeeieeteeneens
A= Vo=, D= eeieeeeeeieeieenenns
A= Vo= P=eieenieenieeieeneees
(0], XT o T

A= Vo=, P=eereeneenieeieeneees
A= Vo=, D= eeieeeeeeieeieenenns
A= Vo=, P cireeiteeneens

I. Ixéon évtaong peupatog-Evtaong aktivoBoAiag

1. Me tdon V=0, Béote A Alyo LKPOTEPO Ao TO Ag. MeTABAAAETE TNV £vTaon TOU GwTOC Kal
neplypate TL mapatnpeite.

2. Me taon V=0, B¢ote A Aiyo peyolUtepo amod 1o Ag. MetaBal\ete Tny évtaon Kal eplypate
TLapatnpeite.

3. Mg A apKeTA HIKPOTEPO Ao TO Ag, puBuioTe TNV V wote To pelpa va yivetal undév.(tdon
amokorng Vo ). MetaBalAete tnv évtoon Tou ¢wToc Kal eplypdte TL mapatnpeite.

4. Me To 610 A, puBuiote TNV TAON WOTE TO peVUA va €lval TIOAU UIKPO. MeTaBallete tnv
£VTaon Tou GpwTog Kol MepLlypAPTE TL TOPATN PELTE.

5. Tt oupmepaivete yla v €dptnon Tou Gpalvopévou amo tnv Eviach Tou GwTog;
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https://javalab.org/en/photoelectric_effect_2_en/
https://javalab.org/en/photoelectric_effect_en/

310 WTONAEKTPLKO dalvopevo UTIAPXEL N Suvatotnta ouAAoyng Kol emnefepyaciog
TELPOUATIKWY Sedopévwy. ITto patvopevo Compton av Kol Sev UTTAPXEL N SuvatoTnTa QUTH
T(pOTELVoVTaL SpaoTNPLOTNTEG eMetepyaoiag melpapatikwy SeSoUEVWY OTTWGE yLa TP AdELy L
N MAPAKATW:

Je éva meipapa ¢wtévia e urAkog kupartog 1,500 x 10 m okeddlovral and eAelBepa
NAEKTPOVIA €VOC UETAAAOU Kal 1 METOPOAN TOU UAKOUC KUMOTOC Toug AA PETpROnKe yla
Sladopec ywvieg okéSaong. To amotéAeopa GalVETAL OTO MAPAKATW ypadnua:

A x10m 1;
10 &1
188 3%
<3
c XX
&3
iR L2 >
50 100 150 @ (uoipeg)

Znteitat to HAKOC KUHATOC eVOC dwTtoviou To onoio £xel okeSaotel katd ywvia 150° og oxéon
LE TNV ap)XLKr Tou 8teBuvon n oppn Tou GwToViou autoU Kol N EVEPYELX TTou PeTadEpOnKe
OTO NAEKTPOVLO KOTA TNV OKESACT) TOU EPWTHLATOC.

Inpavtika Pnodia kat avaypadn anoteAECUATWY HE TOV KATAAANAO apLlOUO ONUAVTLKWY

Unodiwv.

Movo ta aplBunTikd Pndia tng TG evog dpuaikou peyEBouc Ta omoia elval To AMOTEAECUA
pag pEtpnong Bewpolvtal onpavtikd. Mo mapddelypo, €dv petpnBel To mMAYOG £vOg
vopiopatocg, pmopet va ypadel wg 1,6 mm ) 0,16 cm 1 0,0016 m. MNdéca oNUAVTIKA oToLxEla
UTIAPXOUV OE QUTN TN HETPNON; Zadws povo ta Pndila 1 kot 6 ival onuaviikd SLoTL autd
npogkudav amno tn YETpnon. Emopévwg, £xoupe povo 2 onpavtikd Pndia. To pndevika mou
eVOEXOUEVWE UTIAPXOUV OTNV apxh Tou aplBuou Sev eival onuaviikd. Ta pndév petafl un
undevikwv Pndiwv eivat onuavtikd. Ta undeév petd to teAevtaio Pndio mou Sev eival ico pe
undév gival onUavtikd HOVoV av UTAPXEL TO onUAdL Twv Sekadkwyv otov aplOpd alliwg
UTTAPXEL YEVIKWG a0APELO WC TTPOC TTOoA Ao Ta TeAeutala undevika eivatl onpavtikd. Etot
KaAO eival va ypddetal n aplBuntiky T €VOG UETPOUMEVOU HEYEBOUC HE TN Xpron
KatdAAnAou moA\amAactlaoth mou sivat SUvapn tou 6£ka n omola dev emnpedlel tov aplOud
TWV onuavtikwv Pnodiwv gxovtag BAAeL To onUAdL Twv dekadlkwy otnv KAtadAAnAn 6£on. H
ypadr auth TWV QMOTEAEOUATWY ovadEPETAL WG EMLOTNUOVIKN ypadr. EWKA av to
amnotéAeapa dev €xel SekabIkO PHEPOG iy 2000 m toTE HEV UMOPOUUE VA ELLAOTE GlyoupoL yla
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Tov aplBud Twv onuavtkwyv Pndiwv, evw av ypadei 2,000x10° 0 aptBudC Twv ONUAVIKWV
Pndiwv Ba eivar 4, kat av ypadei 20,0x10% 0 aptBpdg twv onpovtikwy Pndiwv Ba sival 3.

ZTPOYYUAOMOLHOELG

Av 1o 6eflotepo Undio eivar 0,1,2,3,1 4 amlwg mapaAsinetal. Av eival 5,6,7,8 n 9
TOPAEITTETAL KOL TO APETWC TIPONYOUHEVO (TO TEAeUTALO) onUavTKo Pndio auvfavetal katd
ploa povada.

O aplBudg mou MpokUTITEL amo tov TMoAamAaclacuo kot Staipeon Suo ) MEPLOCOTEPWY
oplBuwv oL omoiot Sivovtal pe ouykekpluéva onuaviikd Ynoia. 66 pmopel va €xel
TIEPLOOOTEPA CNUAVTLKA artd Tov aplOpuod e to eAdxLoto ARBog onpaviikwy Ynoiwv. Ztnv
npaén ypadetal Wote va £XEL AUTO TO eAAXLOTO MARB0C onUavtikwy Pndiwv.

Nivakag 6£80HEVWV Kal TUTIWV

Zupdwva pe Tnv Yroupyikn Anodaon 104182/A2/2022 (DEK Teuyog B’ 4678/05.09.2022) ue
TNV omoia £xeL KaBopLoTEL 0 TPOTOG £EETAONG OTLC ATTOAUTHPLEG €EETACELG TWV HaBnTWV
levikol Aukelou pe edappoyr tg Tpamelog Oepdtwv Kot TV Ymoupylkn Amodaon
®.251/119188/A5/2022 (DEK Teuxog B’ 5136/03.10.2022) ue tnv onola €xel kaboplotel o
TPOMoC &fftaong twv TAVEAAASIKA EeTO{OHEVWV HOBNUATWY ylO TV €l00ywyH oTnv
TpttoBaduia Exnaibevon unoPndiwv Mevikov Aukeiou otoug/oti padntég/-tpLeg divovra
téooepa (4) O£pata nov Oa cuvodsvovtal and mivaka S£5o0Uévwy Kal TUMWVY 0 OMoiog
neptAapBaveran otig SLOAKTIKEG 0dNyieG. Mo To oXOAKO £T0¢ 2023-24 0 TtivaKkag akoAouOeL.
O (6lo¢ mivakag aflomoleital otn Si6ookaAio, oTig oAlyOAenTeG ypamteg Sokiuacie (Teot),
KoBWC¢ Kat oTLg TeTpapnviaiseg dokipaoisg afloAdynong.

57



QOYZIKH I AYKEIOY NINAKAZ AEAOMENQN KAI TYNQN

OYZIKEZ ZTAOEPEZ KAI MAPATONTEZ METATPOMHZ

MaZo npwtoviou,

my,=1,67-10%" kg

®optio nAektpoviou (amdAutn tun), e=1,6 -101°C

Mala vetpoviou,

ma=1,67 - 10" kg

HAektpovioBOAT, 1eV=1,6 -101°)

MdZa nAektpoviou, m.=9,11- 103! kg

Toayvtnta tou pwtdg, ¢ =3 - 108 m/s

Erutdyuvon Aoyw tng Bapltntog Kovtd otnv enddvela the ng, g=9,8 m/s?

HAektpikr otaBepd, k=1/4mep=9-10° N-m?/C?

staBepd maykoopag EAEng, G=6,67-10"1 m3/kg-s?

MayvnTikf SLamepatodtnta Tou Kevol, Uo=41t - 107Wb/A'm =41t - 107(T'm/A)

staBepd tou Planck, h=6,63.103% J-s = 4,14.10 eV-s

hc=12,42-10" eV -m=12,42-10" eV -10° nm=1242eV - nm~1200eV - nm

MPOGEMATA MONAAQN FTEQMETPIA -TPIFQNOMETPIA OPOOIQNIO TPIFQNO
> METPH2ZH2 EuBadov naparinloypappou: A=6u a
10% — tera(T) , , nué=— , ovvld=—
3 - G MNepipetpog kUKAOU: C=21r c c
10" — giga(G) EpBasddv kukAou: A=rr? 0_3
10° — mega (M) , : “pr=y
3 - EuBadov odaipac: A=4mr?
10° — kilo (k) c*=a’+b’
- ; 4
10 — centi (C) owmowmmqugzﬁ c
-3 T a
107 — milli (m) Mnkog t6€ou KUKAOU s=r & 5
10° — micro () ;
-9 a— a+
107 —> nano (n) e+ npsp =200 @=Ly L
10 — pico (p)
MONAAEZ, 2YMBOAA METPO, M XePT{, Hz tlouA, J NAEKTPOVIOBOAT, eV
XAoypappo, kg téoha, T vioutov, N KEABY, K
SeutepoAento, s Xévpl, H BoAr, \% Bart, w
ounép, A oy, Q KouAoum, C oktivwo, rad
TPITQNOMETPIKOI APIOMOI
g 0° 30° 37° 45° 53° 60° 90°
nusd 0 1/2 3/5 \/5/2 4/5 \/5/2 1
ouvl 1 \/5/2 4/5 \/5/2 3/5 1/2 0
QY 0 \/g /3 3/4 1 4/3 \/5 _

KPOYZEI2Z- MHXANIKH ZTEPEOY 2QMATOZ

HAEKTPOMATINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA

U=votat
1 .,
X=X, +uot+—at
2
2 2
v° =0 +20Ax

. Im —m
v = 1 2

| )

- 1
IH1 +m2

U: ToxutnTa

x: Béon
Ax:pEeTOTOMLION
o ETLTAYUVON
m: pala

p: opun

F: 8Uvaun

Tor: TPLRA
oAioBnong
U:OUVTEAEDTNG
TPPBAS

N: kaBetn
Suvapn

K: Klvntikn
EVEPYELQ

=L
q
_dq
dt
=L
R

= £

Roﬁ.
y=2
q

RM =1’?1+R2+1’?3

@, = BAovve
F=B‘q‘un,u«9
F=Bllnup
poth il
2r «
E_=Bvul
__N do,
Lov/a dt
E :—Lﬂ
avt dt

A: eppadov

B: payvntiko nedio
@p: payvntikn pon
E: nAektpiko medio,
HEA

F: 80vapun

g: NAEKTPLKO
doprtio

Eer: HEA amo
gMaywyn

I: NAEKTPLKO pela
V: Sladpopa
Suvaptkol

W: épyo

R: avtiotaon




dw

U =wR a =—

cm yov dt
a =«

cm yov

T=F(=Fd

L=mur 2T, =—

s: 060 1y 1 _1.1 1 s NZA £ 1j o urKog 1y
dldotnua ’ R R R, R = Hi, 7 anootacn ,
Ol:KEVTPOOAOG Eour: HEA amo
srtltrdxuvc’m U = 1 LI auTenaywyn
R r: aktiva R= £ 2 U: evépyela payv.
W: YWVLOKA P A c=Af nediou
raxurr!ta N E . ROA:'O)\LKF]
B: ywvia AB=-—"——-nub 5 avtiotaon
T: nepiodog dr r p: €8N
f: ouyvotnta E= Emax,] 1277 ( L x ) avtiotaon
Uem: TAXUTNTO B w21 T A~ | L: ouvteheotng
KEvTpou palog " Axr B-g ) (t X) QUTETAYWYNS
. A = t(——— 3 v
Cyar: VOVLQKI] max TH 7 1T T[t::pLO(SO'C
gmLTtayuvon A: LAKOG KUMATOG
, 2l o
Ocm:ETILTOYXUVON | B = r: oKTva n
KEVTPOU palag 4rnr arnootaon
T: pOTTN n: aplOuog
¢, d: unkog n BNl ovvl = ,uolgyK OTIELPWV avAl
andotaon _ povada URKoug
L: otpodopun b= ,uoln N: aplBuog
N OTIELPWV
n= " v: TaxvTnTa
0, @: ywvia
LIHOYVNTIKN
Slamepartotnta
c: TaxuTNTA PWTOG

TAANANTQZEIZ KAl MHXANIKA KYMATA

ENAAAAZZOMENO PEYMA

x=Anp(wt+ep)
U=wAouv(wt+p)
a=-w?Anu(wt+e)
F=-Dx

1.
U=—Dx

2
u=Af
F=-bu

A :AoefAt

t Xx
Y =Anun(—+—-)
T A

A: TAATOG

X: anopakpuvaon, B€on
U: ToxutnTa

o: ruTdyuvon

w: YwvLakn ouxvotnta
@: apxn paon

f: ouyvotnta

D: otaBepa emavadopdg
T: neplodog

b: otaBepd andoPeonc
A:HAKOC KUPATOC

T: neplodog

v=Vhuwt
V=NBwA
i=Inu(at)

!
I =—f
eV ,2
|4
V =—1
eV ,2
p=ui

U: oTlydLaia tdon

V: mAdTog Taong

i: oTypaio pevpa

| : MAATOG PEVOTOG
lev: evepydg évtaon
Vev: evepydg taon
P: Méon woxug

p: ITypaio loxug
T:mepiodog

R: avtiotoon

W: evépyela nA. pevpatog
N: aplOpog omelpwyv

U: Suvaypikn evépyela w
y: QmopaKpuvon = 7
2rx  2mt
y =2Aovv——nu——-
A T
2TOIXEIA KBANTOMHXANIKHZ
AmaxT=0T00 ' h T: Beppokpaocia A:unKog KUHATOG
h A== . (1-ovve) E: evépyela @: ywvia
E=hf=pc , p :z e p: opun t: Xpovog
h h ¢: TaxVTNTA PWTOG @:'Epyo gEaywyng
K=hf-® Ap Ax>—, AEAt>— ) A
X 2 2 f: cuyvotnta A: aBeBalotnta
. 2 x: Béon W: kupotoouvaptnon
c=Af Z‘T‘ av=1 K: KivnTikn evépyela V: 6ykog




