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EKOQNHEEIE

OEMA 1°

2TIC TTAPAKATW EPWTACEIC 1-4, va ypAWETE OTO TETPABIO CaAg ToV apPIBUG TNG
epwTNONC Kail SITTAQ, TO YPAMMA TTOU QVTICTOIXEI OTN CWOTA atTdvTnon.

1. O Aapmrtipag ¢Bopicuou:

a.

B.

Y.
0.

Mapdyel opatd QuE KATd TNV aTTOdIEYEPCTN TWV ATOMWY TOU QEPIOU TTOU

TTEPIEXEI O CWANVAC TOU.

Mapdyer opatdé @we¢ katd Tnv ammodiEyepon Twv ATOMWY  TNG

@Bopiloucac ouaiag TTou EXEl XPNOIWOTTOINGEl wWC ETTiXPIOMA TOU

YUGAIvOou owAAva.

AVNKEI OTIC BEPUEC PWTEIVES TTNYEG.

‘Exel MIKpOTEPO XPOVO CWAC aTTé TOV AAMTTTAPA TTUPAKTWOEWG.
Movadeg 5

2. N\EUKO QWG Trepva amo Tpiopa. H ywvia eKTpoTr:

o <

. Eival yeyaAutepn 600 peyaAuTepn €ivai n ouxvotnta TG akTIivORBOAIaG.

a
B.

Eival n ywvia mmou oxnuaridetal atro TNV TEAIKN TTOPEIQ TNS aKTIVOBOAIGC
Kal TNV KAOETO OTO TTPICUA.
Eivai pikpdtepn, 0600 MIKPOTEPO €ival TO MWAKOC KUPATOC TNG
QKTIVOBOAIQG.
Eivai n idia yia 6Aeg TIC akTIVOBOAIEC TOU AEUKOU QUITOC.

Movdadeg 5

3. ZUpowva pe 1o JovTéAo Tou Rutherford:

a.

To dtopo aTtroteAcital amd pia TTOAU WIKPRy TTEpIoXN (TTuprjvag), atnv

OTTOIa Eival CUYKEVTPWHEVO OAO TO BeTIKO QopTio Kal oXeddv O6An N uala

TOU aTOMOU, Kal atrd NAEKTPOVIO TTOU KIVOUVTAI O€ KUKAIKEC TPOXIEC

yUpw atrd ToV TTUPriva.

To dtouo atroteAsital atTd MIa o@aipa BETIKOU QOPTIoU, OUOIOUOPPA

KATAVEPNMEVOU, JECQ GTO OTTOIO Eival EVOWHATWHEVA T NAEKTPOVIA.

To ATOHO EKTTEUTTEI YPAMMIKO QACUQ.

To NAekTPOVIO TOU ATOPOU KIVEITAI OE OPICHEVN ETTITPETTOMEVN TPOXIC.
Movdadeg 5
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4. Kartd tn diadikagia TN TTupnVIKAS ouvtnénc:

a.

o0 <

ZuvevwvovTtal duo Bapeic TUpAvEC Kal oxnuatiouv évav  akoun
Bapurtepo.
‘Evac Bapuc mruprjvag diaoTrdral og U0 EAA@PUTEPOUC.
Atraiteital  €€aIpeTIKA  UWNA BepuoKpadia, WOTE O TTUPAVEC VA
QTTOKTAOOUV JEYAAN KIVNTIKN EVEPYEIQ.
BouBapdiletal Evag TTuprjvag He VETPOVIAQ.

Movdadeg 5

5. XTnv TTapakdtw £pwTnon, va ypdwete oTo TETPAdIO C0AC TO YPAMUMa KAOE
TPOTAONG KAl BIiTTAa 0€ KABE ypduua, TN AEEN «ZwoTO» yia TN OWaTN
TTPOTACN Kal TN AéEN «AABOC» yia Tn AavBacpévn.

a.

B.

Ta @wTtévia TNG UTTEPUBPNG aKTIVOBOAIOG €XOUV MIKPOTEPN EVEPYEIQ
atro Ta QWTOVIA TNG UTTEPIWDSOUC aKTIVOBOAIAC.
H padla tou TTuprjva eival ion pe 1o dBpoicua Twyv hadwy NPEPIac Twv
VOUKAEOViWV TOU.
O Einstein xpnoigotroince ™ cwpaTidiakry eUoN Tou QWTOC yia va
EPMNVEUCE! TNV EKTTOUTTA NAEKTPOVIWY atrd PETAAAQ, OTav TTdvw C° auTd
TIPOGTTITITEl NAEKTPOMAYVNTIKA aKTIVOBOAIQ.
2TOUG TTUPrVEG ME MeyAAoug padlkoug apiBuolg, -0 apiBuég  Twv
TTPWTOVIWY (P) Eival JeyaAUTEPOG aTTO TOV OPIBUG TWV VETPOVIWV (N).
KdBe @opd tmou OleyEPHEVOC TTUPVOG METATTITITEI G€ HIA TTIO XAKNAR
EVEPYEIAKT OTABUN, ATTOBAAAEI OTO TTEPIBAAANOV EVEPYEIQ HE T HOPON
QUTOVIWV.

Movadeg 5

OEMA 2°

1. Zmv ouokeun TTapaywyng aktivwy X, dlatnpwvtag otabepry TNV £Viaon
TOU PEUMATOC TNG OECHUNG TWV NAEKTPOVIWY, WEIWVOUME TNV NAEKTPIKA 10XU
NG BECUNC. ZUVETTWC:

a. Meiwveral 1o EAAXIOTO UAKOC KUPATOC TWV aKTivwy X TTOU TTapdyovTal.
y. Mapdyovtal dieiIoBUTIKOTEPES QKTIVES X.

Meiwveral n JEYIOTN ouxXvOoTNTA TWV AKTIVWY X TTOU TTAPAYOVTal.

I. Tloia ) TToIEC €ival Ol CWOTEC TTPOTACEIC,

Movdadeg 2
Il. AimioAoyroTe TNV ammdvTnorn oag.

Movdadeg 4
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2. Aciypa padievepyou aToixeiou trepiExel apxIKA No adidoTTacToug TTUPrVES
kal apxiZel va diaotrdral. Metd ammd xpovo t éxouv diaotractei Ns=3No/4
TTUPIVES. ZUVETTWC:

a. O xpovog t gival iocog pe 2 xpodvoug uTTodITTAQCIACHOU Kal N evepyoTnTa
€Keivn TN oTIyun gival ion Pe Ta 3/4 TNS apXIKAG.

B. O xpdvog t gival icog Pe 2 xpOvoug UTTOBITTAACIACHOU Kal N eveEPyOTNTQ
EKEIVN TN OTIYMN €ival ion Pe 1o 1/4 NS apxIKNC.

y- O xpdvoc t gival ioog pe 3 xpOvoug uTTodITTAACIACHOU Kal N eveEPyOTNTQ
EKEIVN TN OTIYMN €ival ion Pe 1o 1/4 NS apxIKNC.

I. Tloia ) ToIEC gival Ol CWOTEC TTPOTACEIC;

Movddeg 2
Il. AimioAoyroTe TNV ammdvinon oag

Movddeg 5

3. MovoxpwuaTIKr] akTIVOBOAIO WAKOUG KUMATOC Ag OTO KEVO, EICEPXETAI ATTO
TOoV aépa o€ yuaAi pe deiktn 81d6AaoNC N=3/2 yia TO PAKOC KUMATOG Ao.
Tote:

a.. H ouxverntda tng augdvetail ota 3/2 TG ApXIKNS TNG TIMAG OTO KEVO.
B. To pAKOG Tou KUPOTOG MEIVETAI KaTd TO 1/3 TNG APXIKAG TOU TIMKG OTO
Kevo.
Y. H 1axuintda tng peiwveral ota 2/3 NS apXIKAS TNS TIUAS OTO KEVO.
I. Tlola r 1ToIEC €ival OF CWOTEC TTPOTATEIS
Movdadeg 2
Il. AimioAoyroTe TNV atrdvinon oag
Movdadeg 6

4. Na cuptTANPWOOUV Ta KEVA OTIC TTAPAKATW TTUPNVIKEC avTIOPATEIC:

V. ¥C > N+ R

Movddeg 4
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OEMA 3°

A. Eva owpdTio a (Tuprivag SHe), BAAMETOl PETWTTIKA OTTd TTOAU PEYAAN
atrdoTacn, ME apxIKA KivnTIK evépyeia (Kq), evavtiov evog akivntou
mupriva  2C kai Tov TTANCI4Zel o€ eAAXIOTNn atrdoTacn d, OTrou n Suvapikn
evépyela aAAnAeTidpaor|g Toug eival Uy. ‘Eva deutepo owpdTio a, BAAETaI
METWTTIKA €TTioN¢ atmd TTOAU HEYAAN atréoTacn, PE SIQQOPETIK KIVNTIKA
evépyela (Kz), evavtiov evdg akivntou Tupriva *X kal TTAnaidgel oty idia
eANAxIoTn amooTtacon d, étmou n duvapikh evépyela AAANAETTIOPACHG TOUC

eival Uz. Av Yy = % va UTTOAOYIOETE TOV ATOMIKO aplBud Z, kal Tov apiBud

1
TWV VETpOviwv Tou TupAva  *JX . Oewpriote 6T o dUO TIUPVEG
TTAPAPEVOUV OKIVNTOI KATA TNV KPOUON TOUG HE Ta CWHATIA a.
Movdadeg 6

’ 4 I J4 /4 210 e
B. Av n evépyeia ouvdeong ava VOUKAeOvio Tou Trupnva  “, X eivar 8,1

MeV/voukAedvio, TTdéon gival N EAAXIOTN ATTAITOUMEVN EVEPYEIA TTOU TTPETTE
va 000¢i oTov TTUPrVa aUTO, WOTE TA VOUKAESVIA TTOU TOV QTTOTEAOUV va
ATTOMAaKpuvBoUV TG00 TToU va unv AAANAETTIOPOUV PETAEU TOUC;

Movadeg 5

. O muprvag *X pTopei va- TTpokUWeEl wg BuyaTpIKOG TTUPAVAG EiTe JEOW
piag Siaomraong a evog Trupnva W, cite géow piag didoTracng evog
Truprva Q. Na ypAaweTe TIC EEICUUOEIS QUTWV TWV JIACTTACEWV.

Movadeg 6

A. Metéomd pia oeipd S10d0xIKWY | JIOOTTAgEWY ToU Truprva  */X  TTou
TepIAaUBAvEl pia didoTTacn a Kol X OIACTTACEIS B, TTPOKUTITEI €vag

I06TOTTOG TTUPAVOG PE auTOv. Na Bpeite Tov apiBud Twv X dIaCTTACEWY B

Kal ToV JadIKG aplBuod Tou I0OTOTTOU TTUPH VA TTOU TTPOKUTTTEL
Movdadeg 8

OEMA 4°

[Nyn @wrtoviwv ekTTEUTTEl QuToVIa A evépyeiag Eqa = 1,89 eV 10 kaBéva. Eva
atd autd Ta QwTdvia atroppo®artal amd dieyepuévo Atopo Ydpoydvou, TO
NAEKTPOVIO  (€7) TOU OTTOIOU KIVEITAI OE ETTITPETTOPEVN TPOXIA OKTIVAG
m=2-10""m kai 1o dieyeipel ek véou. XTn CUVEXEID TO ATOMO aTTodieyEipeTal
APXIKA OTNV TTPWTN OIEYEPUEVN KATAOTACON EKTTEMTTOVTAC £VA QUTOVIO HNKOUG
KUMATOG Ap Kal KaTOTIV oTn BgpeAdibudn katdaoTtacn. To QwTdvIO PE PAKOG
KUMATOG Ao, EIC0EPXETAI KABETa o€ dlapaveég TTAAKIDIO TTaxoug d=4,42cm. To
TTax0C Tou TTAaKIBiou eival ico pe 10° PAKN KUPATOS A Tou iBIoU wToviou péoa
oTO TTAQKidIO.

Ta 6épara poopidovTal yia amroKAEIOTIKN XpAON TNC ¢POVTIOTNPIAKAG HOVAdAC 4
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A.

Movadeg 8
Aivovtar r1=0,5-10""m, h-c=1989-10*J-m, 1leV=16-10"J,
E, =-13,06eV
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Na utToAOYIoETE TO PUBUOG EKTTOUTTNC PWTOVIWY, av N I0XUC TNG TTNYNG Eival
P=30,24W.
Movadeg 6

Na BpeBei To YAKOG KUPATOC A TOU QWTOVIOU JECA OTO TTAQKIDIO.
Movadeg 4

Na BpeBei 0 deikTng d1IABAacng Tou TTAAKISIOU yia TO PKOC KUMATOG Ag.
Movadeg 7

Av oT10 drtopo TOou udpoydbvou, OTnV apxIKA dleyepPEVN KATAOTACN,
TTpooTrécel wTdvio B diTAdoiag ocuxvoTtntag atmmd aut Tou gwrToviou A
(fs=2fa), TO ATOMO I0viCeTal ; Av val, Trola €ival N KIVATIKY €VEPYEIQ TOU
NAEKTPOViou TOou aTdPOU Ot TTEPIOXN, OTTOU N ETTIOPACHN TOU TTUPAVA Eival
TTPOKTIKA UNOEVIKNA;

OewpeioTe OTI O TTUPAVOG TTAOPAUEVEI CUVEXWG AKIVNTOG.



