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GEMA 1°

2TIC epwThoEIS 1-4 va ypdwere oTo 1eTPAdIO0 Oas TOV APIBUO TNS £pWTNONS Kai OITAa

TO YPAQuuQ, TTOU QVTIOTOIXEI OTN OWOTH ATTAVINON).

1.

Mia SEoun @wTEC TTPOCTIITITEI OTNV ETTIPAVEIQ £VOC ETTITTEDOU KABPEPTN £TC1 WOTE
va oxnuarTigel pe autr ywvia 40°. H ywvia avakAaong givai:
a. 50° B. 40° y. 10° 5. 90°

(5 Movadeg)
‘Eva omrtiké PECO:
o. AavaAuUEgl pia BECUN ASUKOU QWTOC OTAV QUTH TTPOCTTECEI OTNV ETTIPAVEIQR TOU ME
ywyvia TpéoTTwong 0°.
B. mapoucialel dIAPOPETIKEC TIMEC TOu OeikTn OIABAACNG. yIa OKTIVOBOAIEC ME
OIAPOPETIKA UrKN KUPATOG OTO KEVO.
Y. MTTOpPE va PETABAAAELI TIC CUXVOTNTEG TWV XPWHATWV.

0. EKTPETTEI EVTOVOTEPO TO EPUBPO YW aTT’ OTI TO IWDEG.

(5 Movadeg)
Katd tn didotracn BT evog padievepyou TTuprva TTapatneEiTal:
0. auénon Tou padikou apiBuou KaTd pia povada.
B. EAATTWON TOU HadIkou apiBuou KaTtd pia povada.
Y. auénon Tou aTtodikou aplBuou Katd pia povada.
8. EAATTWON TOU ATOMIKOU apIBUoU KaTd Wia povada.
(5 Movadeg)

ZUhowva pe to TTPpdTUTTO Tou Bohr yia 1o dtouo tou udpoydvou, 6Tav augdveral o
KUpPI0¢ KBavTIKOG apIiBuéc:
O. QUEAVETAI N KIVNTIKA EVEPYEIQ TOU NAEKTPOVIOU.
B. auEaveTal N OTPOYOP U TOU NAEKTPOVIOU.
Y. EAATTWVETAI N OAIKFA EVEPYEIQ TOU NAEKTPOVIOU.
8. eAaTTWVETAI N AKTIiVa TNS TPOXIAS TOU NAEKTPOVIOU.
(5 Movadeg)
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2NV TapakaTw epwtnon 5 va ypdwere oro 1eTpd616 CaS 10 YPAUUA KABE TTPOTAONS
Kai SitTAa o€ kGBe ypauua tn Aéén Zword yia tn oworn mpdraon kai N Aéén Aaog
yia tn AavBaouévn.
5. a. Ztou¢ AaumTApeg ahoydvou  yiveTal  ETTAVACUCTACN TOU  VAMATOG
BoA@papiou.
B. Ooo uikpdTEPN €ivar n evépyela ouvdeong ava  voukAedvio, TOOO
oTaBepOTEPOC ival O TTUPAVAG.
y. O deiktng didBAaong evdg UAIKOU gival TTAVTA PIKPOTEPOS aTTO TN povada.
0. To @Acpa ekTTOUTIAG TOU UdPOYOVOU Eival YPAUMIKO.
€ 2ZTIC €EWOEPPEC TTUPNVIKEG AVTIOPACEIG, N KIVNTIKA EVEPYEIQ TWV TTPOIOGVTWY

gival geyaAutepn atrd TNV KIVNTIKA EVEPYEID TWV AVTIOPWVTWVY.

(5 Movadeg)
OEMA 2°
1.  Movoxpwpartikfy akTivoBoAia diEpxeTal i | . .
, . . . | 2cm I 1cm
amd TN - OlOXWPICTIKA  €TTIPAvEIR  OUO i : i i
le——p1 '«
OTITIKWV. MHECWY, TA OTTOIO EXOUV OEIKTEG
01GBAaoNg Ny Kal Ny QvTIOTOIXA, OTTWG
QaiveTal GTO GXMAMA.
H oxéon TOuU OUVOEEl TOUC OEIKTEC 1% péoo (ny) 2° p€go (o)
B1GBAaon¢ Twv duo pEowy gival:
n
a) Nz =2n; By =~ y) n2=4n;
Na emAEEETE TN CWOTH atTdvTnon.
(2 Movadeg)

Na aitioAoynoeTe TNV £TMIAOYHA COG.
(4 Movadeg)

2. Edv ot pia didragn aktivwy X dITAACIACOUE TNV TACN TTOU £QAapUOeTal JETAEU
avodou Kal KaBodou, TOTE:
A. H péyiotn ouxvdtnta TOU CUVEXOUC PACHATOC TWV OKTIVWY X:
a. Ba utrodiThaciaotei  B. Ba diTTAacIaoTEI y. 0¢ Ba peTaBAnOei.
Na emA£EEETE TN CWOTH aTTAvTNOoN.
(2 Movadeg)
Na aitioAoynoeTe TNV £TTIAOYH CaG.
(3 Movadeg)
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B. H diciodutikdtnTa Twv akTivwy X:

a. Ba augnOei B. 6a eAaTTWOEI y. 0¢ Ba peTaAnOEi.
Na emAEEETE TN CWOTH aTTAvVTNON.
(2 Movadeg)
Na aitioAoyroeTe TNV £TTIAOYH 0QG.
(3 Movadeg)

3. X10 oxAua arreikovileTal n oeipd didoTracng vog padievepyou TTupAva padiou —

226 ( %%°Ra’ ) o padoévio — 222 ( ?2Rn).

E+0,21 MeV

Bepehiwdng oTGBUN

E,'+0,186 MeV

Bepehiwdne otabun

A. Na vypdyere Tnv  €giowon TOU TaPIOTAvEl KABeuia  atmmd  TIG TPEIC
TTPAYHOTOTTOIOUMEVEG DIOOTTACEIC KATA TN METATPOTTA TOU padiou og padovio.

(3 Movadeg)
B. H akmivoBoAia trou ekmépmetal Katd tn Oidoctraon (1) €XEl MIKPOTEPO MNAKOG
KUpaTOG atrd TNV akTIVOBOAia TTou ekTTEPTTETAI KATA TN didoTtracn (3).
Na xapaKTnPIoETE TNV TTPONYOUMEVN TTPOTACT WG CWOTH A AavBaopévn .

(2 Movadeg)
Na TEKMNPIWOETE TOV I0XUPICHS 0ag.

(4 Movadeg)

@EMA 3°
2’ éva dieyepuévo, akivnTo ATopo udpoyovou n OAIKR vEPYEIQ TOU NAEKTpoviou dTav
auTd TTEPICTPEPETAI OE MIA ATTO TIC ETITPETTOUEVEG TPOXIEC TOU gival E, = -1,51eV.
A. a. 1. Na utroAoyiceTe Tov KUPIO KPBAVTIKO apiBUd n, O OTTOIOC AVTIOTOIXEI OTNV
TPOXIA TOU NAEKTPOVIOU.
(2 Movadeg)
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a. 2. Na utroAoyioeTe Tn DUVAMIKN EVEPYEIQ TOU NAEKTPOVIOU.
(3 Movadeg)
B. Na utroAoyioete To TTNAIKO TOU EAAXIOTOU TTPOC TO HEYIOTO MAKOG KUMATOC, TTOU
MTTOPEI VO EKTTEMWEI TO ATOMO QUTO.
(6 Movadec)
y. Na utroloyioete 10 AGyo Tou PETPOU TNG BUVANNG TTOU AOKE O TTUPAVAC GTO
NAEKTPOVIO OTaV QUTO TTEPIOTPEPETAI OTN BeUEAIWDN TPOXIA TTPOS TO MWETPO TNG
OUVANNG TTOU AOKEI O TTUPAVAC OTO NAEKTPOVIO OTAV AUTO TTEPICTPEPETAI OE TPOXIA
TTOU AVTIGTOIXEI OTOV KUPIO KBavVTIKO apiBuod n.
(6 Movadec)
B. ‘Eva nAektpoévio-BARua  emitaxuveTal amoé TNV needia, umd Tdon V, Kai
ouykpoueTal e To BlEyepUEVO ATOHO udpoydvou. To nAekTpovio-BAAMa peTaBIBAlE
MEPOC TNC KIVNTIKAG TOU EVEPYEIAGC GTO ATOMO, TO OTTOI0 OlEyeEipeTal €K VEOU Kal
MeTaRaivel otV auéowe eTTOMEVN DieyepEVN KaTAoTaon. To NAEKTPOVIO-BAARUA, WETA
TN OUYKPOUGH TOU ME TO ATOMO UDPOYOVOU, £XEI EVEPYEIQ iON ME TNV EVEPYEIQ I0VIGHOU
TOU aTOMOU TOU udpoybdvou otav autd BpPiokeTal OTn BEpEAILDN KATAOTACN:
Na utroAoyioete Tnv taon V.
(8 Movadeg)
Na Bewpnoete OTI TO ATOUO TOU UDPOYOVOU TTaPAMEVEl aKIVNTO METG TN CUYKPOUOH
TOU ME TO NAekTPOVIO. AiveTal OTI-n-OAIKA £VEPYEIQ TOU ATOMOU TOU UDPOYOVOU OTN

BepeAidn karaoTaon civar: E; = - 13,6 eV.

OEMA 4°
Mooo6TtnTa 60g padievepyol pwodpou (32 P) ugioTaral SIGoTTAacn a Kal HETATPETTETAI
o€ Apyihio (Af). O xpdvog utrodiTTAaciacpou Tou pwopodpou gival Ty, = 2,5 min.
A. i. Na ypayerte Tnv e€icwaon 1Tou TTePIypAQel TN dIAGTTACH TOU QUOPOPOU.
(2 Movadeg)
ii. Na utroAoyioete Tn oT1aBepd diIAGTTACNS A TOU PO PSPOU.
(3 Movadeg)
B. Na utroAoyioete TNV KIVATIKA EVEPYEIQ TOU CWHATIOU O TTOU EKTTEUTTETAI KATA TN
didoTtraon evog akivntou Truprnva ewo@opou. (Na Bewprioete 611 0 BuyaTpikog
TTUPNVAG TTAPAMEVEI AKivNTOG PETA TN didoTTaon).
(7 Movadeg)

I". Na uttoAoyioeTe TN GUVOAIKN) £vEPYEIQ TTOU EKAUETAI OE XPOVIKO didoTnua
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At =5 min atrd TN oTIyur) TTOU ApxIoE N dIACTTACN TOU PUWOPOPOU.
(7 Movadeg)
A. Na utroAoyioete TNV 1I0XU TNG AKTIVOBOAIAC TTOU EKTTEUTTETAI TN XPOVIKA OTIyun t =
5min.
(6 Movadeg)
Oewpoupe OTI:
1MeV = 1,6:10™J,
N OXETIKA ATOMIKA MAda Tou 160T6TToU 32P : A, = 30,
£n2=0,69,
1u 100duvapei pe 930 MeV,
0 apIBu6C Tou Avogadro 1coUTal e Na= 6:10%

Ol HGZEG TwV OUBETEPWY aTOHWV: 32 P =30,06u, 35A L =26,02u kai 3He =4,02u.
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