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NANEANAAIKEZ ESETAZEIZ T TA=H2 HMEPHZIOY FENIKOY AYKEIOY
AEYTEPA 8 IOYNIOY 2026
EZEETAZOMENO MAOHMA: QYZIKH OETIKON 2NOYAQN

GEMA A

ITi¢ epwrnoeic A1-Ad va ypQweTe aTo TETPGOIO Oag ToV crp;ﬂyo NS EpwTnong
Kal OiTTAa TOo ypdupa mou aviiaToIxel aTnv EMAOYN oag, N omoia ouuTANpPwveEl
owaoTd TNV NUITEAR TpoTaan.

A1. H oTpogoppn evOog OUCTNUATOS OCWHATWY Dev peTaBdiieTal oTav
a) n ouvIgTapévn Twv SUVAPEWY TTOU QOKOUVTAl OTO OUCTNUa gival Pndév.
B) Ta owparta KAvouv HoOvo TERIOTPOPIKN Kivnarn.
¥) Ol QEOVEC MEPIOTPOPNE TWV CWHATWVY Eival OTABEpPOI.
5) 710 aAyeBpIKO ABPOICUA TWV POTIWY TWV EEWTEPIKWVY SUVAPEWV Eival
pndév.
Movadeg 5

A2. 'Eva eykdpglo amAo appoviko kOpa Siadidetal ot opOYEVEC YPAPMIKO
eAQOTIKO pPECOo Ywpic amwhelec evépyeiag. Mia Tuxaia xpovikn atiypn t
oha Ta {rnuf:it: Tou uﬁ'tmu TOU TAAQVTWVOVTal £X0oUV
a) H:IE:; Ta)UTnTeC Kal ica TAQTN TaAdAvTwaonc.

Bl I{IEQ napmﬁﬂug Kal ioca TAATN mhuwmﬁng
y) i0€C OUXVOTNTEC Kal i0EC ATMOUAKPUVOEIC.
5) i0eg Ta)UTNTEC KAl iIOEC TUXVOTNTEC.
Movaseg 5

A3. TaapmepOPeTpa Kal Ta BOATOPETPA TTOU XPNOIYOTIOIOUVTAL YIO PHETPAOEIC
OTO EVAAAQOOOPEVD pEUpa divouv
a) TNV EVEPYO TIUA TWvV PEYEBWY.
B) Tn péon TP TWv PEYEBWV.
¥)  TO TTAGTOC TWvV JEYEBWVY.
) TN oTiypigia TIRA Twy HEYEBWY.
Movadeg 5

A4. Alo ogaipec pikpwy SlaoTdgewy, idag palac, mou KivouwvTal gt Agio
opilovTio emiTedo Pe aQvTiBETEC TayUTnTeg pPEéTpou U, CuykpolovTal
KEVTPIKG Kal EAQCTIKG. MeTd Tnv Kpouan
a) o ogaipec Ba akivnTomoingouv.

B) n pia opaipa Ga akivnTomoinBei Kail n aiin Ba kKivnei pe TayiTnTa U.
¥) 01 ogaipec Ba amopakpuvBoluv n pia amd Tnv AAAn pE TAYUTNTEC
iBlou péTpou.
5) n ouvolikn KIVvOTIKA evépyela Twv dUo o@aipwy Ba undevioTei.
Movadeg 5

A5. Na yapaktnpiceTe TIC TPOTAOEIC ToU axkoAouBouv, ypapovrac oTo
TETPpadIo oag, GiTAa oTo ypduua TOU AVTIOTOIXE] OF KGOE TpoTaan, 1n AEEn
Fwaro, av n mporacn givar owortr, 7 TN AéEn AdBog, av n TpoTaon Eival
AavBaaouévn.
a) Ta nAexkTpopayvrnTikd kKOopara mapdyovial amo petaBahiopeva
NAEKTPIKG KOl payvnTikd media.

TEADE 1HZ ANO 7 FEAIAER
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APXH 2HE ZEAIAAL
HMEPHEION KAl EENEPINGON MENIKON AYKEION

B) Ze efavayKaopévn TAAGVTWON KATA TOV CUVTOVIOPO TO TTAATOG TNng
TAAGVTWONG YiVETal PEYIOTO.

y) Kara tnv eAaoTik Kkpouaon dev Jiartnpeital r gnxavikn evépyeia Tou
CUOTNHATOS TWV CWHATWY.

5) O OUVTEAEOTNRGC QUTETTaywyng evog 13avikou Tmviou efapTdral amo
v EvTaon Tou pedpartoc Tou To diappéel.

£) Zupgpuwva ge Tov de Broglie, KABe KIVOOUEVO TWUATIDIO EXEI KUPATIKD
QOO Kol PAKog KOpatog avnigTpd@ue avaloyo TN opufic Tou.

Movddeg 5

QEMA B

B1. Mia opoyevhc ehaoTikr Xopdrn O, prkouc L, éxel _
TO dkpo Tne (M) oTEpewPévo O AKAOVNTO ONUEio oTn Béan 0 L
x = L. To ahho dakpo TG (O) Bpiokerar atn Béon x =0, *

gival ehevBepo Kol DIeyeEipeTal OF QWA OpPUOVIKR I
TAAQVTWOT), HE QMOTEAECHT oTn ¥opdn va dnuioupyeital

OTACIYO KUPQ PE KolAia oTr 8éon x = 0.

OTtav 10 dkpo O TaAavTwVETAl JE TEpiodo Tq, TO OTACIPO KUPa £XE1 OUVOAIKD
duo SGeopoug. MeTaBdlhoupe Tnv MeEpiodo TNC TAAAVTWONG ToU dkpou O Of Tz,
Le amoTéheopa atn Yopdn va dnuioupyeiTal oTACIPO KOPQ PE TREIC guvollkd
Degpolc. TOTE 0 AOyOC Twv TMEpPIODWY T1 f T2 gival igog pE:

i) 20/3 ii) 10/3 iii) 5/3

a) Na emA£EeTE TN CWOTH amavinan (govadeg 2).
B) Na dikaiohoynoeTe Tnv emihoyn ogag (povadeg 6).

Movadeg 8

B2. O duo mapdhinhior euBdypappol aywyoi (1), (2) Tou ayfpatog £youv
PeEyaho pAkoc Kal Bpigkovtdl TAVW aTo if10 KaTakopug@o emimedo. O aywyog
(1) eival akhovnTa OTEPEWPEVOC EVUWD O aywydg (2) ptTopei
va  peTakivnBei. O aywyoi (1) ko (2) $wppéovTal, (1} {2}
avTioTolyd, amd guveyn oddppoTa pelpara evIAdOEwv
I1 =1 Koo Iz = 21, améyouv amoaTadn r Kal n dovaun mou
avamTUiooeTal o8 Pikoc £ Tou aywyoud (2) eivar Fi.
ATTOPOKpPUVOUME TOV aywyo (2) kata d = /2 mpog Ta degia ) r
Kal TauToypova SITAaoiafoupde tnv éviaacrn Tou pevparog
mou Tov Siappéel. TOTE n SUvapn mow avanTuooETdl OTo I |2
idio pAkog £ Tou aywyou (2) eivan Fz.
O Adyog Twv duvapewyv F1 / Fz gival igog pe:
i) 3/4 i) 4/3 iii) 3/5

a) Na emAEEETE TN CWOTH AMAVTNON (Hovadeg 2).
B) Na dikaiohoynoeTe TNV EMIAOYN 0ag (Jovadeg 6).

Movadeg 8

B3. Alo AemTéc, opoyevei¢ Kal dxkapmrtol pdfdor OA, pnkoug &, kal OTF,
pfikoug 2, gival KATAOKEUQOUEVEC Ao BlaQopeTIKO UMKO, £xouv iBia pala M
Kal gival guykohAnuévec HeTAEl Toug OTo Kove dkpo Toug O. ZTo dkpo A Tng
papdou OA eival OTEpewWPEVN HIKPN o@dipa palag m = M/2.

TEAOQE 2HZ ATNO 7 REAIAER
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APXH 3HZ ZEAIAAL
HMEPHEZION KAl EZNEPINGON M'ENMIKQON AYKEION

To ovoTnua Twv OJUo papdwv pmopei  va 9
mepIOTpEPETAl Xwpic TpIég yupw amd oTabepd
opifovrio dafova, KABeTo oOTo EmMiMEdo Twv BUO
papdwv oto agnpeio O, OTTWG QAiveETAl OTO0 DITMAQVO
gxnua. Otav 1o guoTnua icoppomei, ol dUo papdol

ImEEsEsemmmy)

gynuatidouv TNV idia ywvia @ ge TNV Katakdpugo Oy, A r
O Adyocg B/82 Twv pnrkwy Twy doo pdpdwv gival igog y
HE:
i) 13 i) 1/2 iii) 1/4
a) Na emAEEETE TN OWOTA amdvinon (povadeg 2).
B) Na dikaiohoynoeTe Tnv emMAoyn gag (povadeg 7).
Movadeg 9

GEMA I
Y& Teipapa perétne Tou Qaivopévou Compton, povoypwpatikrn OEaun

TO

pwToviwv pe prikog kUpatog A=8A, mpoomimTel o VAIKG, 6TTou A, = pe—
pfikog kuparog Compton Tou nAekTpoviou (h n oTaBepd Tou Planck, M, n pdfa
TOU NAEKTPOVIOU Kal C r TaxutnTa Tou guwrtog).
r1. Na umohoyioTei To pikoc KUpatog A evdc pwtoviou TTou oKeBAZeTal OF
ywvia ¢ = 180° amd TpOKTIKA akivnTo nAekTpdvio Tou UAIKOU g
ouvdptnon Tou A_. Aiveral o1 guv 180° = -1.
Movaseg 5

F2. Na ekppdoere Ti¢ evépyeieg E, kai E| Tou TpoominrovTog kal Tou Katd

¢ = 180° okedalOpevou QWTOVIOU, aVvTiOTOIXd, W¢ CUVAPTNON Twwv
pEYEBWV M_ Kol C (Povdadeg 4). Na umohoyigeTe TNV KIVATIKA evEpyeia

TOU avaKkpouopevou nhekTpoviou gg eV (povadec 4).
Movasec 8

H 8éopn Twv ﬂﬂﬁﬁﬂ(,t}uwmv tpmmwmv META QMO TPOCTITWON Of mmhhqho
UAIKO, TTapdyel QwTovia PRkoug Kupatog Ay = 400 nm, Ta oToia eigépyovTal
o F:3 ﬁlmuf,n HEAETNC TOU QWTONAEKTPIKOU @QIVOPEVOU.
r3a. Eav 10 épyo efaywynic Tou uvMkol Tnc kadddou eival @ = 1.4 eV, va
amodeifeTe T oxéon umoAoyigpol Tng OouyvoTnTa¢ kKatwgliou fg
(povadec 4) kal va uttohoyigeTe Tnv fo (povadecg 3).
Movadec 7

r4. Na vumohoyigeTe 10 JuUVAPIKO ATTOKOTING Ve OTNV TERITTTWON TOU N
EMIQaveIa TNG KaBodou QwTIZeTal Ye TNV TAPATTAVW AKTIVOBOAIQ Prikoug
KUpartog Al

Movaseg 5

Nda BEWpPRCETE OTI:

« m,-c’=5-10°eV, hc=1200eV-nm,
+« h=64.10*J-s, ¢=3-10°m/s, 1eV=16-10""J.
«  O1 TeIpapanIKES DIATALEIC BPITKOVTAl OE ¥WPo uwnAou Kevou.

TEMADZ 3HZ ANO 7 ZEAIAER
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APXH AHZ ZEAIAALY
HMEPHEZION KAl EZNERPINGON TENMIKQON AYKEION

GEMA A

ITn SIGTaEn Tou oYAHateg 1, ol katakdpugol aywyoi Zy Kol Z7y" Eyouv
peyaho pAkog, apeAnTéa avrioTaon kKol améyouv PeTaEl Touc 1 m. Ta dkpa
TouC Z Kol Z° guv@EovTal JUE avTIaoTaTn avTiotaonc R =1 Q, evw 0 euBlypagpog
aywyodc NA, pAkouc £ = 1 m, pafac mz = 0,1 kg kol avriotaong Rua = 1 Q,
utopei va ohioBaivel ywpic TpIBEC MAVW Toug, YEVOVTAC TUVEXWC opIfOvTIoC
Kal Je Ta dkpa Tou N, A g& Diapkr ema@r Ye autolg.

z R Z
() |
s 2
i NJ R | A
Q@ m ®:
M vila C)
S L. R B
i
Geon gualkod_ [ &= L] .
prikoug eAaTnpiou K
[ |,
B
Ixnpa 1
Imnv Teploxn THOM umdapyel opoyevég opi{ovrio payvnmkd medio
Eviaong B = 1 T, KABETO OTo EMMETO TWV OywWywv Kal JE opd amo Tov

avayvwoTn Tpog T oeAida.

IT0 péoo Tou aywyol NA agkeiTal Tpoc Ta TAvVL KATAKOpUEn oTaBepr
plovapn F = 3 N. Z1o idio onueio eival DePévo Katakdpueo afapéc, Pn eKTatd
vipa, amd To omeio avapTdtal cwpa X pikpwy daoTdoewv kKal pafacg
mi = 0,1 kg. To owpa Z Eival OTEPEWPEVO OF KATAKOpU@O 15aviKG eAatnpio
gTaBepdc k = 10 N/ m, Tou oToiou TO KATW dKpo OTEPEWVETAl O opifdvTio
niekTpopovwTikd d3amedo. O aywydg NA Kol To cwpa X 1goppoTolv, JE To
ehatnplo va £Xel emMpnKUvBei katd AL amo T 8€an Tou QuUOIKOU TOu PRKoUC.

Tn xpovikn oTiypn te = 0 k6Boupe TO Vipa, oTOTE TO oCwPa X apyilel va
ekTEAEl AN appoviKn TahdvTwan oTabBepdc D = K Kal 0 aywyog NA avépxeTal
péoa ato payvnTiko Tedio.

A1, Na ypdweTe Tn ¥povikn €€igwan Tng amopdKpuvong X TOU CwyaTtog X
aTmo Trn Béon ICoppoTTiac Tou. Na BEwWpPROETE WC BETIKIA TNV TTpog TA TAVW
popa.

Movaseg 7

A2. No umoAoyioeTe To PETPO TNG EMTAXUVONG TOU OWPATOE Z, OTIC BEOEIQ
ATToU 0 AGYOC TNC KIVOTIKAC TOu evépyeiag K Tpoc Tnv oMK eVEpYEIQ TNC

. : Lo K
Takavtwong Tou E gival 1o0og Pe E: 1
Movadec 5

TEADQZT AHY ANO 7 FEAAES
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APXH SHZ ZEAIAAL
HMEPHZIOQN KAl EZMNEPINGN TENIKQN AYKEIQON

A3. Na mepiypdwete To €idog Tnc Kivnong Tou aywyol NA amo Tn XpoviKn
aniypn te péxpl autdc va ATOKTAOEl TNV OpIOKR Tou TayutnTta (povadec
3), Tnv oTroia Kol va uTmoAoyioeTe (povadeg 4).
Movadeg 7
O aywyoc NA, KIvoUPevog TTpOC Ta TTAVW KAl a@ou £XEl ATTOKTROEl TNV
OPITKR TOU TayuTnTd, avépyeTal KATa h ot ¥povikd didoTnpa At = 0,125 5.
A4, Na uTroAoyigeTe To TOOOOTO €T TOIC % Tou £pyou Tng Suvapnc F mou
UETATPETMETOI Ot BeppPOTnTa OTOUC AVTIOTATEC TOU KUKAWPATOC OTO
¥poviko SiaoTtnpa At
Movadec 6

Na BswpRoETE 6TI:
« =10 m/s2
* H avrioTaon Tou aépa eival apeAnTéd Kal 0TI KaB' oAn Tn Didpkeia Tng
Kivnong Tou o aywydg NA Tapapével eviog Tou OPOYEVOUG PAyvnTIKOU
mediou.
* To gynua dev eival uTTO KAIPaKa.

OAHIIEY (via Tove efsTalopivoud/Tic eEeTalopeves)

1. O11omon Kol Ta GeSopEva ToU EiVal amapdiTnTa yia TNV ETIAVON TwY BEPATWY Kl
AEN GivovTal omic sK@WVRTEIC va avTAnBody amd Tov mivaka Gedopévv Kal
TUTTWV.

2. Itoefwguihio Tou TETpadiou va ypaweTe To eSeTAlOPEVD PABNUA. ZTo EFWHUAAD TTOVW-TIAV I
VI CUPTTANDUWTETE TO QTopIKd oToIXEID padnTh. Ztnv apXn TWy amMavTROLWy oo va YpaeTs
MaAvw-Tdvio TNV NUEpoUNvia Ko To efeTalopevo paenpo. Na pny avriypdWeTe Ta BEpaTa oTo
TETPASIO KOl va [ YpaWweTE MouBevd aTic amavTioEIS Oac TO ovopd Tac.

3. No ypdweTe TO OVOPATEMWYVUNSG OOC OTO TAVW PEQOC TWY QPWTOAVTIYPAPWY QUéTws PoMc oo
mapadofoldy. Tuydv CNUEEIMTEI Fac Tavw oTa BEgara Gev fo Bobpohoynfoldv o Kapia
TEPIMTWTN. Kard Tnv amoxwpnon oo vo wopodwoeTe pali pe To TeETpddio ko 1O
PUTOOVTIYpaQd.

4. Mo amovTATITE OTo TETPpASIO ooc of Oha Ta SEpaTa povo PE UTAE [ povo U paldpo oTUAD pE
pEhdvi mou Szv gBAvel Mo To CYXAPOTA PTOREl va XpnoigommoinBei kol poidgn.

&, Kabc amdvinon emoTtnuovikd TEKPnpl@pEevn eival amodekTn.

Mdprein eEETaonC: TREIC (3) WpEC PETA TN Siavopun TWY QWTOAVTIYRPAPWY.

7. Tpa Suvaric amoxwpnong: 10.00 mw.p.

[=1]

AKOANOY®EI NINAKAEZ AEAOMENQN KAI TYNQN
(ZeAideg 2)

IAY EYXOMAZITE KAAH EMITYXIA
TEAOE MHNYMATOZ

TEAOZ S5HZ AMNO 7 ZEAIAEE

EKMAIAEYZH: Me Opdparta kai Mpdageig yia Tnv Naideia
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MYZIKH I AYKEIOY MINAKAL AEADIMENGN KA TYTION
(DYIIKEL ITADEPEZ KAI MNAPAMONTEZ METATPOMNHE

Mafa mpwtoviou, mp=L167-10% kg Moprio nhektpoviou (ooméhutn ), e=1,6 -10%C
Mafe vetpoviou, me=L167 - 107 kg HAsktpovioBoht, 1ev=1,6 -10™
Mafa nhextpoviou, me=9,11- 103 kg TogeinTa Tou dwtde, ©=3 - 108m)/s

Erraguvon Adyw g Papinrag kovod oty emupavewa g Me, g=9,8 m/s?
HAexrpuwn otaBepa, k=1/4me=2-10° N-m?/ 2

Itofepa maykoopas EAEng, G=6,67-10% m¥/kg-s*

Meywnmkn SiamepardtnTa Tou kevol, pe=4m - 10TWh/A'm = 4r - 107(T'm/A)
Tra@epd tow Planck, h=6,63.10% J-s =414 10" &V/s

he=12.42-107 eV - m=12,42-107 eV - 10° nm=1242aV - nm=1200eV - nm

NPOOEMATA MONAADN TEQMETPIA -TPIMQNOMETPLA OPEOMINIO TPIFQND
— METPHIHZ Eppobdov mopoddnioypdupou: A=8u 3 b
lﬂh —r [El‘ﬂm - - ?Luﬂ:— ) g =—
Py - NepipeTpog KOkAow: C=2mr C Iy
mé — giga(G) EpPabov kixhou: A—mr cph=?
10" — me “h
_— mega M) Eupabov ohaipag A=dnr b
107 — kilo (k) ct=a'+b
-2 . 4
107 — centi(c) Dvyroc odaipac: =§:.-'f C
= — 3
107 — milli (m) Mrkoc toéou kikhkou s=r &
107 — micro () S —
a— 8 G+ 8
10° — nano (n) nuice + s = Zc}vl*(T’J]m:(T’J)
107 — pico (p)
MOMNAAEE, TYTBOMAA UEtpo, m ¥epti, Hz mouk, nAsktpoviofoiT, eV
WAoypaupo, kg TEoho, T viotUov, N kEAfY, K
GEUTEpOAEMTO, 5 ¥Evpy, H Baohr, v faot, W
aumeEp, A o 0 koukopm, C akTivio, rad
TPINNOMETPIKOI AP12NMOI
v a° 300 3™ 45" 53° 60° a0
nud o] 1/2 3/5 -\EHE 4/5 J:’Tf;z 1
ouvl 1 ".IEfE 4/5 \E;"E 3/5 1/2 Q
el Q \E /3 3/4 1 473 \E _
KPOYZIEIZ- MHXANIKH ZTEPEOY ZOMATOE HAEKTPOMAINHTIZMOEZ- HAEKTPOMAIMHTIEA KYMATA
U=Ugtat U TOUTHT E %, = Bdouvd A eppabov
-y E=_ X : .
1 . x: Béon _ o B: poryvnmikd mebio
X=X, +Ul+ > at® DAy ETOTAMLON g F Elq|bm£ e: PoyWATLER por
. . o; EmITaUvan /= ﬂ E: nhexTpikd mebio,
U =u; +2alhx m: pada dr F =Bl nquy HEA
. m —m, p: c:;l:rurﬁ Vv i, flfq F Binvorun .
o =nl"1 F: Buvapn / =E =FTI q: NAEKTpLKD
17 % Toa: TRUPA h doprio
zml ohicBnong i= i _ Een: HEA oo
=HU1 LoUVTEAESTAE R, E_=Bu ETYWYT
1 : e W Jd I: nAextpwo pedpo
N- kaBern Fr=— E,_=-N u V: Buadopd
Slvapn q dt Suvapkol
- df .
, Ry=R +R,+R, E =—-L— W e
K. kvnmn aur ar R: ovmiotaon
EVEDYELT
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dp s:tobo 1 1 1 1 N I 1j & prikog
EF = i =— Suiomua - =5ttt | L=, —A andoTaon
r i kR, R R R i .
Twzu N 0, KEVTPOUGADE E.- HEA oo
ETILTAXUVDT] i = 1 Lt CUTENQyLIYT]
K= 1 e R r: akrive B ! 2 U: EvEpYELT pLoryV.
2 - A - P_ - .
T YIVLOKT] A c=Af mediou
p=mu tuxﬂwqtu 4y TAS E R ohakry
ds B: yuvia AB =—-—nub E=£ ovTioTaT
n= dr T: nepioboc 4T r P elBikn
. ll_‘ X .
U! f—_ Uum”m E= Em .':.‘IHZ;T(— __:I OWTLOTONTN
a, =— U TOXGTATAL | ) 2! T A7 | L ouvteheotic
r KEVTpOU dloc T ¢t x| ouTEmoywyhc
dé 2r Oty YWIVLCIKT} B=B..m IZE(F_?} T: mepiodog
@ T 2wt ETULTEUVOT P A: prgoc koo
1 Aem EMITOYUVOT | B = Ho I okTive R
T="_ KEVTpOU aloc 4xr amOCTooT
f T: pomr n: aplBuoc
— ok _dw | 1, d: unkog n ZEA guvl =,unfm, OTIELPLIV Qv
U g = N e = E UTOCTOL povada prjkous
L otpodopys B=pln M- aoBus
a =a R :otp g - apLBpo
- o N OTLELPLIV
T=Fi{=Fd n=—r v TogroThTa
dl B, - ywvia
i= T o =— . ]
mur == Ly LT
BuvomEe pomoTTo
€7 ToR U T dearoe
TAAANTOZEIZ KAI MHXANIEA EYMATA ENANANAZZOMEND PEYMA
x=Anu|wi+p) A iAo v=Vnwt U OTLypLeie TaoT)
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