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And T gival pTiIaypévog o K6opog; Mola eival Ta 6epeAiwdn ouoTAaTIKA TNG UANG; AMO TToU mMPoEpXeTal
n nANIakn evépyeia;

2’ auTh TNV evoTNTA 31EIC3UOUNE OTO ECWTEPIKG TOU MUPHVA TOU ATOHOU, YVWPIJOUPE TA CUCTATIKA TOU
Kal TIG peTa&l Toug aAAnAemdpdoeig. MeAeToUE PHETATPOTIEG TOU TTUPIVA OMTWG €ival: ol padlievepyEg dia-
OmAoeIq KOOWG Kal N MUPNVIK oxdon Kai n oUvrngn, oTiG OMoieq ATEAEUBEPWVETAI TEPACTIA TOCOTNTA
TIUPNVIKIAG EVEPYEING.

2Tn ouvéxela YVwPiloupe Toug BepeAIDdEIG SOpIKOUG AiBoug TG UANG KABWG Kal TIG 0epeAIWSEIG AAAN-
Aemdpdoeig. TENog, KAvoupEe Hia oGvToun TEPIYNON OTNV IOTOPIC TOU GUUTIAVTOG amé Tn dnuioupyia Tou
pEXpPI orjpepa.




Mupnvacg kai
nupenvika eaivoueva

Eikéva 15.1
Alapaptupia yia T péAuvon Tou TiePIBAAOVTOG
and nupPNVIKG oTabud mapaywyng NAEKTPIKNG
evEPYeLag.

O1 Sopwoi
s UAng
gival Ta :

i_k\
e

°
nhextpdvia

npUTOHVIE 0

vETpdvia

Eikéva 15.2
Ot dopkol AiBol Tng UANG.

Aiyeg meploxég g Puotkng Bplokovral otnv enkatpod-
TNTA MEPLOCOTEPO A TNV TIUPNVIKN QUOLKY. Eite pokel-
Tal Yla TIUPNVIKA OTAQ, eite yia dildbeon padlevepywy aro-
BAATWYV, eiTe yla TupnvikoUg avtidpaoTrpeg Ol EPAPOYEG
NG MUPNVIKAG QUOIKAG avadEpovTal ouxvd ota deiTia
eldnoswv. Katd t didpketa tou 20°Y awdva n épguva otn
TIUPNVIKN QUOIKA elXe TEPAOTIEQ ETUMTWOELG OTNV AVOPW-
noTNTA, LEPLIKEG EUEPYETIKEG, ANAEG KATAOTPOPIKEG.

ZUyXpovwg n Katavonon g doung Tou ecwTEPLKOU
Tou Tuprva odrynaoe Toug puaolkouqg oTnv avaBiwon Tou
ovel{pou Tou Anpdkpltou. ZTnv avaliitnon Twv BepeAlwdwy
owpatdiwv TNG UANG Kat oTnVv andmelpa nepLypapng g
eEENENG TOu ouumnavtog pe Bdon Tig duvdpelg — aAAnAerL-
dpdoelg mou agkouvtal HeTAEU TOUG.

15.1 Neprypapn Tou nuphva

H Unap&n Tou nuprva Twv atdpwv anokalUeonke apxikd
and ta nelpduata okedaong tou Padeppopvt (Rutherford).
O PA&deppopvt Kal oL cuvepydteg Tou dlepedivnoay OTn OUVE-
X€ela Tn doun Tou nuprva kdvovtag nelpduata e UAAQ
AvBpaka, ahoupviou Kat xpuoou pe Ta onoia mpoadldploav
TO NAEKTPIKO POPTIO TOU TUPTvVa.

Emneldn] 1o dropo eival oudétepo, o nmuprivag mpémnet va
€xel BeTIKO NAeKTPIKO PopTio. To eAappuTepo dTopo eival To
dtopo Tou udpoydvou. ZToV MUPTVa Tou atéou Tou udpo-
yévou 368nke To dvoua mpwTovio. Eneldr) To dropo eival
0UJETEPO, O TIUPTVAG ETTOMEVIG KAL TO TIPWTOVLO TIPETEL Va
€xel BeTikd poptio. To popTio Tou MpwToviou eival avtiBe-
TO Je TO PpopTio Tou nAekTpoviou (oTolxelwdeg popTio). H
pdAla Tou pwtoviou eival epimou 2000 popEg peyaAuTe-
pn arnd T pdala Tou nAekTpoviou.

2e éva oudETePO ATOMO O aplBUdG TWV MPWTOVIWY TOoU
nupnva looutal pe Tov apldud Twv nAekTpoviwv. Autdg o
aplOudg, oy oupBoAIZeTal e Z, ovoudleTal aTOMIKOS api6-
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MOG Kal KaBopilel To XNMIKO oTolxelo aTo omoio avrkel To
dtopo. Oha ta dtopa evdg opLopEVOU oToLxelou eplExouv
T0 (510 ap1Bud MpwToviwy. ‘ETol Ta dtopa Tou AvBpaka e
Z = 6 IePIEXOUV TAVTA 6 TIPWTOVLA EVW TOU AAOULVioU e
Z = 13 neptéxouv 13 mpwtdvia. (H pdla tou atdpou Tou
dvBpaka, dnAadn n pdla Tou Tuprva Tou, looUTal Je TN Jd-
Ca 12 npwtoviwv kat éxL 6). Na va epunveloel TNV auEnuévn
paZa tou ruprjva o Padeppopvt unébeoe TNy UNapén evog
oudétepou owpatidiou pe pdla oxeddv (on pe T pala Tou
npwtoviou. To 1932 o Toavtyoulk (Chadwick), évag paén-
TNAG Tou PAdep@opvT, avakdAuye éva TETOL0 OWaTidLo Ttou
TO ovolaoe VETPOVIO, SnNAAdY) oudeTepdvIo.

O nupnvag kdéBe atdpou, ektdg Tou UdPOYSVOU, aToTE-
Aeltat Téoo and npwtdvia 600 kat and vetpovia. O cuvoAl-
KOG aplBudg mpwToviwy Kat vetpoviwy evog muprjva ovoud-
Cetal yalikog api1Budég kat cupBoAileTal ue A. ZTolxela e
atopkd aplBpd pexpt 20 £xouv Afyo — oAU {coug aplbpoulg
nmpwTtoviwv Kal vetpoviwv. Opwg Ta Baputepa otolxeia
gxouv eploodtepa vetpovia arnd npwtdvia. Ta droua rou
gxouv Tov (dlo aplBud MpwTtoviwv (aToutkd aptdud) ard
SlapopeTikd aploud vetpoviwv (dpa palikd aploud) ovoud-
{ovraiiodroma.

Ta loétona cupBoAifovtal e 52, mou = To GUUBOAO TOU
otolxeiou. To udpoyodvo €xel Tpla loétomna (eikdva 15.4), 1o
XAwplo dUo pe oupBola ¥ Clkat ¥ Cl evd oTo yrjvo pAoid
UTTAPXOULV TPIa LOGTOMA TOU oupPaviou e Tio kowd To U .
Ala@opeTikd LlodTorma evdg oTolxelou €Xouv SIAPOPETIKER
(PUOLKEG IBOTNTEG, OMWG MUKVATNTA, onueio TAENG, onpeio
Bpaopou k.A.m. Ané ta 83 aTolxeia rou untdpyouv otn ' oe
a&loAoyn noodTNTa, Poévo ta 20 €Xouv [ia udvo otabepn)
pop@r. Ta urtdAotria €xouv and duo wg déka atabepd Llo6-
Tota. Av AdBoupe unéyn 6Aa ta toétorna TéTe 0 aploudg
TV JIAPOPETIKWY TIUPHVWV avépxetal mepimou og 2500.

Ta apvnTikd QopTIouéva NAEKTPAVLIA TA oTtoia TIePIRAAN-
Aouv To BeTIkd QpopTIopévo Tupriva evég atdou cuykpa-
TouvTal anod eAKTIKEG NAEKTPIKEG DUVALELG.

Moteg duvduelg ouykpatouv Ta oUCTATIKA TOU IupPrva;

O nupnjvag arnoteAeltal and BeTIKA POPTIOUEVA TIPWTOVIA
Kat arnd oudgtepa vetpovia. MeTa&u Twv mpwTovinv ackou-
VTAL LOXUPEG AMWOTIKEG SUVALELG.

Me rtoto tpdmo Aotrtdv eEnyodue 0Tt Ta MPwToVIa dev
ekopevdoviovral uakpld to Eva ard to dAAo;

MéEoa otov ruprjva aokeital a .oxupdTatn eAKTIKY) dUva-

(mp@tdvia + veTpavia)
patixds apuinds

\\ ,
' -He
& :
aTopikds apibpdg
(MpE@TOVEE)

Eikéva 15.3

O nuprjvag tou ototxeiou HAlou anoteAeital and
Suo MpwTovia Kat duo vetpdvia.

° o e

2
™ :H e  H

Eikéva 15.4
Ta tpia wdtona Tou udpoydvou
(0) MpwTIO
(B) deutéplo
(y) Tpitio

3
v TH

Eikéva 15.5
Meta&u Twv A kat B aokeital loxupr) mupnvikn
(eAKTIKN)) SdUvaun. MeTa&u Twv A kat ™ autn
oxedov undevicetal.
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Eikéva 15.6
Xwtékt Moukdpa (Ykawa ideki, 1907-1981)
ldnwvag euoikdg TToU MPWTOG EPUIVEUCE TNV
€AKTIKN] dUvapn HETagU MPwToviwv VETpOVIwY,
TO 1935.

Eikéva 15.7
Métpog kat Mapia Kioupl oto epyactripld Toug
oto Mapiot.

'i'lll _— =

Ahoupivia
’ ———
ﬂ'-—--.._________' Xapti
PaBevepyd
TEAT]
Eikéva 15.8

‘Eva Aemttd pUANO xapTi elival apketd yia va ota-
patoel TNV aktivoBoAia a. MNa va anoppo@nOel
n aktvoBoAia B xpetdetal €va Aentd pUANO
peTtdMou. Ot aktiveg y puropouv va dianepvouv
Sdpopa UAIKA kat peydhou nidxoug. Ma va Tig
OTAUATIOOUE XPNOOTOoLoUNE OTPWHATA HOAU-
Bdou peydhou Tiaxoug.

N 1 ortoia urePVIKA TNV Arnwon KETAEU Twv TpwToviwy. Auti
n dUvapn, ou ovoudletal Ioxupr mupnvik duvaun, Aokel-
Tal avdueoa ota mpwtévia Kat veTpdvia Trou eival oAU kovtd
TO éva oto d\o. H 1oxupr| mupnviki duvapn, | aAAnAenidpa-
on, elvat oAU pIkpnig eupéAelag. Aokettal udvo PETAEU yelTo-
VIKWV TIPWTOVIWV Kal VETPOoViwv, eival eEAKTIKY] kal eE{cou loxu-
PN yla ta {euyn nmpwTtoviou — TipwToviou, TpwToviou — VETpo-
viou kat vetpoviou — vetpoviou (eikdva 15.5). EEaitiag autrg
NG looduvapiag Ta pwtdvia Kat Ta veTpdvia ovoudlovrtal
e pia AEEN voukAgdvia.

15.2 Padievipyeia

To 1896, peplkoUg IAVEG HETA TNV avakAAUWn TwV akTi-
vwv X and tov Pévtykev o NAAAog puaikdg MriekepéA (Be-
kerel) avakdAuye éti peptkd atoixeia émwg to Oupdvio,
eEéneunav aubdpunTa KAMoleg aktiveg ol onoieq apavpw-
vav TIg pwToypaplkég TAAkeg. H €peuva ouvexiotnke amd
Tov PAddepgopvt kat toug Miep kat Mapia Kioupi (Curie) ot
ortolol avakd\uyav duo véa atolxeia rou eE€neunay napd-
poleg aktiveg, To MoAwvio kal 1o PA&dio. Ot aktiveg autég
dev Tipogpxovtav and HeTABOAEG TWV EVEPYELWDV TWV NAEK-
Tpoviwv Twv atduwv ard amnd alhayég ou cuvéRalvav
oTtnv kapdid Tou atdpou, otov ruprjva Tou. ‘Htav anotéAe-
opa NG auBdépuntng didonaong Tou Aatoutkou upnva,
pawvépevo Tiou ovouddletal padievépyeia. Ta otolxela Twv
oroiwv ol Tuprjveg dlaoTiwvtal aubépunta Aéyovtal padie-
vepyd oTolxeia.

Mw¢ gpunvedouue To yeyovog ATt kdrotot nuprves dla-
onwvrat auédpunta;

Ev n loxupn nupnvik aAAnAemnidpaon eAaTTwveTaAl
TOAU ypriyopa pe tnv andotaon, N NAEKTPLKY) aAAnAeTi-
dpaon ehattwveTal o apyd 1 eival onwg Aéue peyallte-
png epPéAelag. ‘ETol av ta npwtdvia Bpiokovral oAU Ko-
VT4, KATL TToU cupBaivel oToug HIkpoUg TIUPTVEG, N LOXUPN
TIUPNVIKY] dUvapn UTEPVIKA EUKOAA TNV AMWOTIKY NAEKTPL-
KA. ZTA MPWTOVLA TIOU améxXouV TIoAU HETAEU TOUg, OTIWG
ekeiva ou Bplokovtal ota avtiBeta dkpa evég ueydiou
Tupnva, n dnwon eivat .oxupdtepn and tnv EAEN. Emopé-
vwg ol peydlot uprveg dev eival téoo otabepoi 60o ol
MIKpSTEPOL.

316

OYEZIKH " TYMNAZIOY



AxTivoBolieg a, B, y

Ta padievepyd otolxeia eknéumnouv tpia dlapopeTikd ei-
On aKTIVOoROALWY, Ta ortola arnoppoPwWvTal o€ JAPOPETIKO
BaBué and v UAN. Ot aktivoBoAieq auTég mrpav Ta ovoua-
Ta Toug and Ta Tpia npwta ypduuara g ENNvikng aApa-
BriTou q, B katy (eikdva 15.8). Me Bdon Tov TpdTto Ttou Kivou-
vtav péaa oe nAektpikd nedio nmpoodlopiodnke 1 GUON TOUG
(eikéva 15.9). ‘EtoL mpogkuPe OTL ol aktiveq a eival BeTikd
POPTIOEVA OWUATIA KAl HANLOTA TIuprveg NAiou 3 He, oL B
aPVNTIKA POPTIOUEVA NAEKTPOVLA KAL OL Y NAEKTPOMAYVNTIKA
aktivoBoAia, énwg To opatd pwg (eikéva 15.10).

Aigonaon a

Katd tn didomaor] Toug KATIOLoL TTUPTVEG EKTTEUTIOUV
owpdrtia a. Ma térota didormaon ovopdletal didoraon a. O
ApPXIKOG Iuprivag rou dlacmdrat ovopddetal UNTpLkog Kat
autdég rou TipokUTtTel Buyatplkdg. Emeldn ta cwuatidia a
TIEPLEXOUV TTPWTOVLA KAL VETPOVLA TIPETIEL VA TIPOEPXOVTAL
and Tov nuprjva Tou atdpou. ‘Etat o Buyarpikdg nuprjvag 6a
€xel uAla kal popTio dLaPopeTikd amnd ekelvo TOU UNTELIKOU
nuprjva. O atouikdg Tou aplBudg (Z) Ba eival pikpdtepog ka-
TA duo povdAdeg evw 0 HAllkOg aplBpdg (A) Katd TECTEPLG.
Ma napddetypa o muprvag Tou oupaviou %5 U ekméunet éva

OWUATIO O KAl HETATPEMETAL O TTupriva Bopiou * Th.

Aigonaon B

Katd m didotaon B, arnd Tov UNTPLKS TUprva EKTEUO-
vtal cwuatiowa B (akpBéotepa B). Ta cwpatidla B eivat
nAekTpovia Kal eEMOUEVWG 0 BuyaTplkdg Tuprivag Ba €xel
oxedov tnv (dla pala aA\d dlapopeTikd popTio and Tov
MNTPELKO.

Mw¢ duwg exknéunovratl nAektpdvia ano Tov rnuprva,
agpou o ruprivag dev repLExet NAekTpovia;

Méoa otov nuprjva éva veTpovio petaoxnuatiferal oe
€va mpwToéVvLo ekmEpnovTag éva nAektpoévio. ‘Etot o apid-
MOG TwV MpwToviwy dnNAadr] o0 atoulkdg aplBudg (Z) aukd-
VETAL KATA Hla povAada, evw o Hadikog aplBpdg (A) datn-
peltal otabepdg. MNa napddelyua, o Muprvag tTou Bopiou
¥ Th ekméurmel éva owpatidlo B kal JETATPEMETAL 08 TIUPN-
va Tou ototxeiou mpwtaktiviou % Pa.

Kat katd TG Suo EKTTOUTEG a Kal B 0 aTopIKOG aplBpsdg Z
Tou nupnva petaBAAAeTaL. ZUVENTWG O APXIKOG TTUprivag
peTatpénetal oe mupriva dAhou otolxelou § oupBaivel
Onwg Aéue peraoToixeiwon.

Zwhfvag esveld
y

Padevepyd uhd

24
= Suroypapied
- =2 | YT
BOLRTIOPEVES -
nhdreg a B
v

+

Eikéva 15.9
Ot akTvoBoAieg a, B, Y CUMTEPPEPOVTAL UE
BlapopeTIkd TPOO 6Tav iEpXovTal HETA amnd
NAEKTPIKO Tedio.

4
. 2 He GOpGTIO ¢
- €

coudrTo B

axTivoBolia ¥

Eikéva 15.10
Ta tpla dn ™g padlevepyoU aktivoBoAiag.

.

234

238 4
a2 —= “50Th + ,He

Eikéva 15.11
Aldomaon a - ekroun cwpatdiou a.

234 234
goTh — "94Pa + €

Eikéva 15.12
Aldomnaon B - eknounr) cwpatidiou B.

— @ + -
p e
Eikéva 15.13

Epunveia didomaong B
‘Eva veTpdvio TOU TIUPH VA LETATPEMETAL O€ TIPW-
TéVIO KAl NAeKTPAVIO. To NAekTpdVIO dlapelyel Ue
TIOAU peydAn taxutnta and Tov nuprva pe
Hop®r} aktvoBoAiag B.
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Eikéva 15.14

Ekrounry akTivoBoAiaq y.
O Aleyepuévog upnvag eKMEUTIEL EVEPYELQ UE
HOoP®1] NAEKTPOMAYVNTIKIAG aKTIVOBOANAG (pwTd-
via oAU peydhng evépyelag).

Kevrpind oipga g o
i+ ] Avricraon

XdAxivos kdd ivdpos

Ih‘.l#d'l'l’ﬁlpf
Antivefiodia |
Eur@mm\s\f\ -
Aviyveurijs .
Eikéva 15.15

O XAAKIVOG OWANVaG TIEPLEXEL AEPLO e XAMNAY] TtiEDT).
O akTtiveg y mpokaAoUyv loviopd Tou agpiou Kat €Tot

METAEU TOU KEVTPIKOU aywyou Kal ToU KUAvOpou

dnuoupyeitat nAekTplké pelpa.

.|

Eikéva 15.16
Avixveutq MKAtykep.

Aigonaon y

MNwe napayerat n axktivoBoAia y katd m didonaon twv pa-
Slevepywv rupnvwy;

Metd ané pia didomaon a v B o Buyatpikdg nuprivag Bpl-
OKETAL UEPIKEG POPEG OE JleyepEvN katdataaon. MepikAeiel
OnAadn evépyela eploodtepn and aAuTrV TOU avTIoToLXel
otn otabepr] Tou KATAaTao, TNV omoia kat ovoudloupue
BeeALWdN). TN ouvEXELA O TIUPHVAG UETATI(TTEL OTN Bepe-
AWON KATACTAOT EKTIEUTOVTAG EVA PWTOVIO UEYAANG EVEP-
yelag rou ovouddetal pwTtévio akTivoBoAiag y.

AVIXVEUTEG paSIEVEPYWV AKTIVOBOAIWV

Ta pwToypaPIKA QAL apaupwvovTtal dTav MEPToUV
endvw Toug cwuatidla anj B 1] aktiveg y. Ta QIAY, ETTOUE-
vwg eivat duvatdv va xpnotuomnotnoulv yla Tnv avixveu-
on AUTWV TwV cwHaTdiwv Kat Twv aktivwv. EKtég amnd tTa
QAU Kal TIOAAEG AANEG CUOKEUEQ XpnoLuoTiololvTal yia
NV avixveuon QopTIopEvwY owuaTidiwy kat aktivov y. H
Aeltoupyla Twv neploodtepwv BacifeTal oTov LoVIoUo
NG UANG étav autr) BouBapdiletal and cwudtia peyd-
Ang Taxutntag N pwtévia peyding evépyelag. Otav éva
0UBETEPO ATOUO OUYKPOUGOBOE(l e éva cwudTIo HeYAANGg
evépyelag tdte eival duvatdv kdrmola nAekTpdvia Tou
aTOPOU VA aropPOoPrioouV eVEpYeLa and Ta CWUATIA KAl
va arnopakpuvBouyv ard to dtouo. Me autd Tov Tpdmno
poKUTTOUV eAelBepa nAekTpdvia Kal BeTikd LovTa, TA
ormola prnopouv va avixveuboulv e KaTAAANAN Stdtaén).
O 1o Kowvdg TUTOG avixveuTr) padlevepyou akTivoBoliag

elval o petpntng MNkdwykep (Geiger).

Eikéva 15.17
‘EAeyxog padlevepyou akTtivoBoAiag oe
epyaldpevoug og TUPNVIKO £PYOOTATIO.

318

OYEZIKH " TYMNAZIOY



Bioloyikn Spdon Tng aktivoBoliag

O tpdmog e tov onoio 1 aktivofolia ennpedlel Toug
Cwvtavoug opyaviopoug eival evdlapépov kal 1dlaitepng
onpaociag 6€ua.

Me Tov 6po aktivoBoAia evvooupe Téoo Tn padlevépyela
(a, B, Y kaL veTpdvia) 600 Kal TNV NAEKTPOLAYVNTIKY] AKTLVO-
BoAia dnwg yia tapddetyua Tig aktiveg X. Ta cwuatidan ta
¢wTtévia and Ta oroia anoteAoUvTal oL aKTIVOBOA(Eg LeTA-

Pépouv peydha nood evépyelag. Kabwg rnepvouv péaa anod f
TNV UAn xdvouv evépyela dlaoTwvtag Toug deapouq HeTagy . -
TWV ATOMWYV Kal TwV Hopiwv dnuioupywvtag évra. N autd H-E

auTEQ TIG akTvoPBoAieg TIg ovopdloue 10vilouoeg aKTIVO-

BOMSQ Eikéva 15.18
; L, ; ; dwToypagia emmtdoewv and Tnv atoukn BouBa

"evika n urtepPoAikn €kBeom o akTvOBOA(EG, OTIwG N ToU PIPBNKE TN Xipooijia oTiq 5 AuyoUaTou
nALakr, ot aktiveq X kat OAeg oL padlevepyEg, MPOoKaAel 1945. Xy (a) deixverat n mMdm piag yuvaikag
KATAoTPOPH TWV LOTOV. TO KATAOTPOPIKS aMoTEAETUA O EYIVE QTto Td EYKAULIATa Mo uneaTm arno

A B ., A , A v €kpnén TG Boupag evw Bpiokovtav oe
Mopel va elval OXeTIKA Nrito, Onwg Yia napdadetypa éva anéoTaoT PEPIKWY XIMOMETPwY amd T 8éon
gykaupa and urtepBoAikr) €kBean otnv nAlakr akTivoBoAia. Tou eEeppdyn. Xt (B) n €IKGva dUo MABLOV
, . p , p . Tou €upelvav Xwpig Hard Aiyeg nuépeg petd

Eivat duwg duvatov va mpokAnBel padikr) KataoTpopn KUT IV EKENEN AGY® MG (OXUPHC GKTIVOBOAIGS
TAPWV TWV LOTWV 1 LETABOAEG TOU YEVETIKOU UALKOU TIOU Tou SéxenKav.
odnyouv oe coBapég aobéveleg akdua kat oe Bdvato. H
BloAoyikn dpdon eEaptdral and Tnv eVEPYELA TIOU AMOPPO- MINAKAS 15.1
¢dral kat and to £idog Tng aktivoBoAiag. Mevikd ol akTivo- - - -
BoAieg Trou arotehoUvtal ard Bapld kal POPTIoUEVA OWUA- e ZXETIKN B'?AOY'K']
Tidla eival o dpaoTikég and auTég rou anotelouvtal and SpacTikoTnTA
0oudE€TEPA CWHATIOIA 1 TIG NAEKTPOPAYVITIKEG. -

. . , , Aktiveg X katy 1

OMol ol dvBpwriol ekTiBevTal otnv enidpaon aktivoo-
NV, AUTEG TIPOEpXoVTal £iTE amd PUOIKEG TINYEG, OTIwG TA HAektpdvia 1,0-1,5

Koaumd Bpadéa vetpdvia 3-5
Fiiwn aravodwnkd Ayala )
Fhup nvk MNpwtovia 10
latpixni ;
Bapéa 1évta 20

H dpactikétnTa Twv aKTivoBolwv oxeTileTal pe
TNV evépyela TOU UETAPEPETAL and autég Kabwg
Kal Je To 600 anoppopwvtal and Toug Lotoug.

ANBPQNINEE APALTHRIOTHTEE
|_| @YEIKH PAAIENEPTERA

ZUVELTPOPEG TWV JAPOPWY TINYWV
padlevépyelag
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MkPg epyeerhipio

AkTivoBoAia umoBdaépou

TomnoB€tnoe €va petpntn Mkdlykep
oto Bpavio oou, pakpld and omnotadn-
note padlevepyd mnyn.

©€oe og Aeltoupyla ToOV UETENTH Kal
Katéypaye Tov aplBpd Twv anaploun-
JEWV YA XPOVIKO dLdoTnua TpLwV
AETITWV.

TUNEE éva pUANO xapTi yUpw armd tov
owArjva Kal enavéNafe TIG ETPATELG
Mewvovtatl ot arnaptburoeig;

Tt tunog aktivoBoAiag pOdvet otov
arapBunty;

E&rynoe.

EnavéhaBe tn dtadikacia meptBaAio-
vTag dladoxikd Tov cwArva pe UANa
alouptviou mdxoug 6mm 1y oAURSoU
néixoug 5cm.

Mewvetat o aptBuog twv arnaptBurioewv;
Tt unopei¢ va ouurnepdvelg yia to &i-
d0¢ ¢ akTivoBoAlag tou urtoBdBpou;

Yva OPUKTA, TO £€5aQOQ KAl 1 KOOLIKY) akTivoBoAia eite and
avBpwrtveg dpaoTnPELOTNTES KUPIWG LATPIKEG EPAPLIOYEG.
H kUpla puaoikn nyn padlevépyelag elval To paddévio

#2°Rn, éva AXPWHO adpaveg agpLo ToU TIPOEPXETAL ard T Sid-

omnaon tou padiou *:Ra. To pddio BpiokeTal oe EAGXIOTEG
noodTnTeg 0 OAa oXedOV TA METPWHATA KAL TO €3APOG.
Kabwg dlaomdrtal to pddlo mou eival CUYKEVTPWUEVO oTa
BepéNLa TwV OIKOOOUWY TTapdyeTal To agéplo padodvio. To
paddvio eneldr) eival aéplo eUkoAa dleladUel GTOV agpa Tou
orutiou pag kat yu auto sivat erikivduvo. MNdavtwg évag TakTl-
KOG eEAEPIONAG TWV XWPWV TNG KATOIKIAG LELWVEL TNV TIEPLE-
KTIKOTNTA TOU a€pa Tou avarnvéoupe oe paddvio Kat €Tal
Mewwvel Tov kivduvo.

To anotéAeopa g dpdAong TV AKTVOBOALWY OTOV
avepwrivo opyaviouod eivat abpototikd. H BAARN dnAadn
Tou nabaivoupe av ekteBoUpe oe aktivoBoAia dev amnokadi-
otatat ald nipootiBetal otig BAGReg Trou Ba tdBoupe o€
enodpeveg ekBEaelg oe akTivoBoAieg. Tn ddon Tng aktivopo-
Aag rou naipvouple kABe @opd TN peTPdue o rem. ‘Evag -
00og AvBpwriog rpooAauBdvel 0,2 rem to xpovo Tepinou. Mia
ouvnolopévn aktivoypapia Bwpakog divel riepimou 0,02 rem.
H noodtnta g aktivoBoAiag rou rpokaiei dpeco Bavatn-
POpo anotéAeopla eivatl yUpw ota 500 rem. ‘Exel urtohoyloBel
OTL N péon ekmounn) padlevepyou akTivoBoAiag and éAa ta
epyooTtdala TUPNVIKNG evEpyelag Uikpalvel To péao épo {w-
QG katd 5 nuépeg evw and to paddvio katd 40 repimou nué-
peg. Na oUykplon To KAMVIoUA evOG TTIAKETOU TOtydpwv KABE
pnépa, Uikpaivel Tn péan didpkela {wng katd 6 xpovia. H
apvnTik duwg enidpaon g aktivoBoAiag otov Torkd An-
Buoud and Tn Xprion MUPNVIKWY OMAWY 1] and kdrolo copa-
PO TIUPNVIKS atUxNUa eival TToAU peyalUTepn.

H aktivoBoAia y eival n mio emikivduvn dLoTL €xel TIOAU
peydAn dleloduTikn ikavétnta. Atydtepn enkivduvn eivain
aktivoBoAia B kat akéua Atydtepo n a.
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TexvnTn pyeTacroixeiwon

To 1919 0 P&deppopvT METUXE TNV TIPWTN TEXVNTY HeTaoTolxeiwon. BouRdpdioe nupriveg alwtou
pe cwudTia a katl peTétpee 1o AlwTto og 0Euydvo. Me autd Tov TpATo Tipaypatonoinoe to dvelpo
TWV TOAQLWY AAXNULOTWY TIoU Tipoartadoloayv pdtala el XINET(eQ va peTaTtpéPouv éva oTolxelo o€
dANo. O pdéAuUBdOog uropel va yivel xpuodg Oxt OUWG He XNMIKES avTIdOPATELg, TTou PeTaBdAouv pévo
Tov aplOud Twv nAekTpoviwv Tng eEwTePIKNG oTolBAdag Tou atdpou, aAld e upnvikn avtidpaon
(ueTaoTolxelwan). MNpokelévou va TIPOKAAETOULE Ula TIUPNVIKA avtidpaon, énwg n ueTaoTtolxeiwon ,
Ba npénel owpatidla — BAAUaTa ou Kivouvtal pe peydAn TaxutnTa va propouv va ¢odoouy péxpL Tov
Tuprva.

&

4 14 16 2

l
ot

‘Evag nuprivag AZwtou étav Boppapdiletal Ye cwudtia a peratpénetal o éva nupriva O&uyodvou.

To oupdvio eival To oTolxelo pe Tov peyaAlTtepo aTopkd aptBud ou undpxel on euon (Z=92).
Me tn dladikaoia Tng TeXVNTAG HETACTOLXEIWONG pUropg€oape va Mapdyoue OTolxela e aTtouikouq
apBuoug and 93 €éwg 109. ‘OAa autd Ta otoixeia eival padlevepyd Kat TIOAU ypriyopad SlaoTiwvTal o€
dM\\a otolxela.

Texvnrd Padioiodroma

Av BopBapdiocoupe Ta otabepd lodToma KAMoLwv
otolxeiwv ue owuatidla a, B v} aktiveg y elvat duva-
TéV va oxnuatiobouv texvntd padlevepyd lodtomna
1 aAwg padloiodtora.

Ol Buyatpikoi uprjveg eival aotabeiq. Ekmé-
urouv aktivoBoAia péxplg éTou va PeTaoxnuatl-
o6ouv og otabepd 1odtona. Ta padloicdtora sivat
duvatdv va eKMEUNOUV q, B, 1§ Y aktvopBoAia. H xpn-
oN TWV PadloicoTénwY orjuePa, AOyw Tou XaunAou dpedepikog Zohd kat Eiprivn Kioupi evd epyddovrat

p . p , , OTO £PYACTNPLO TOUG YIA TNV TTAPAYWYY) TEXVITOV
KOOTOUG Mapaywyng TouG, exel enextadet oe peya- padioicoténwy. Na autég Tiq epyacieq Toug nrpav To
Ao Babud téoo oTnv ermoTnovIKn €peuva , 600 Kal BpaBeio NSureA ®uoikng.
otV Blounxavia kat tnv laTELKY.
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O1 yewrévol avapelyvUouv UIKPY) ToodTnTa padlevepywV LooTonwy e To Allmaoua niptv 1o pi&ouv
ota ¢utd. OTav Ta GUTA PEYAAWOOUV UIMoPoUV, XPNOLUOTIOIWVTAG €va aviXveuTr] akTivofBoAiag, va
METPrjooUV eUKOAA TN TOCOTNTA TOU AIMACUATOG TTou aroppdéenoav. Me autd Tov Tpdro propouv va
npoaodlopicouv Tnv akpLRr] mToodTnTa AMndouatog mou XPELAZETAL TO CUYKEKPLLEVO GUTO.

O1 unxavikoli, mpooBgtovtag pia Uiker noodtnra padlevepyou HeETAAOU OTA TOLXWATA TOU KUAIv-
dpou TNG Unxavng, eivat duvatov va PETPY)ooUV NMwG POeipovTal Ta HEPN ML UNXAVAG AUTOKLVITOU.
E€aitiag Tng TpIR1ig Ta cwuatidia autol Tou YeETAAOU TIEPTOUV JEaa oTo AravTikd AddL, dtou Ta
METPALE |IE QVLXVEUTY] QKTIVOBOAIQG.

PadioiodToma kai latpiki

2 e TOANEG LaTpLkEG eEeTdoelg XopnyelTal
oToVv AoBevr) TPOPT] TIOU TEPLEXEL [IKPT] TIOTO-
NTa padlevepywy LOOTOMWY TA OToia anoppo-
PWVTAL ard OUYKEKPLUEVA PMEPT TOU CWHATOG
1} ouvd€ovtal pe oplopéva pdpla. H avixveuon
Twv MpoidvTtwy dldoTiaong autwy TWV LooTo-
TIWV ETITPEMEL OTOUG YLIATPOUG VA HEAETTIOOUV
™ dtadikaoia Tng MéYng kat Tnv Kivnon Twv
XNUKWOV OUCLWV HECTA OTO CWHA.

H xprion tou padievepyou lwdiou oe dia-
YVWOTIKEG HeEAETEG TOU Bupeoeldolq adéva ei-
val yvwoTto mapddetyua. STov acOevr] xopnyei- Ekéva veppou movTikoU onwg dlaypdepnke pHeETA and tn Anyn
Tal pa oAU pikpr| moodtnta padievepyol ¥ a6 ToV TIoVIIKS padlolooTéra.

TIOU OUYKEVTPWVETAL OTOV Bupeoeldr]. MeTpw-
vTag TNV akTvofBoAia mou mpogpxeTal amnd tnv Teploxr] Tou Bupeoeldolq MPoKUTTTEL ia EvOELEN TG
IkavaTnTag Aettoupyiag Tou adéva.

Mia GAN\n epapployr] TNG padleveépyelag OUVOEETAL e TNV KATAoTPOPY KUTTApwV. OL padlevepyeg
QKTIVORBOA{EQ XPNOILOTIOIOUVTA YIA TNV KATAOTPOPT Baktneldiwv ota Tpd@Iua. ZTNV LATPLKY AKTIVEG Y
ané padlevepyd KoBdatio ) Co XpnoIUomoloUvTal yia TV eMAEKTIKA KATAOTPOPH TWV KAPKIVIKOV
KUTTAPWV.
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15.3 Nupnvikég avmiSpdceig

Evépyeia oluvbeong Tou nupnva

MNvwpioape TL eETAEU TWV MPWTOVIWV KAl TWV VETPOVIwY
OTOV MUPNVa aokouvTal LoXUpEQ TupnVvikég duvduelg. Ta
VOUKAgdvLa oToV Upriva €xouv duvaplikr evépyela. Tnv
evépyela autn Tnv ovoudloupe mMupnVvikKA evépyela. ‘Exet
arnodelxOel melpapatikd 611 o uprivag €xel hikpdtepn pala
and T ouvoAlkn pala Twv VoukAeoviwv and ta oroia oxn-
patiCetal To pawvdpevo autd arnokaleital ENAEIHpa palag.

MNwg e&nyouue to EAAeuua udlag otoug rnUPNVeS;

ZUppwva pe Tnv e&lowon Tou AivoTdty Tou TPoKUTTEL
and ) Bewpia Tng e1dIKAG oXeTIKOTNTAG N HAla ouvdEeTal
e TNV evépyeta dnAadny E=m - ¢, émou E n evépyela, mn
pdada kat ¢ n TaxUutnTta Tou pwtog oTo Kevd. Anhadr n duva-
MIKF} EVEQYELQ TWV VOUKAEOVIWV OTOUG TIUPTVEG AVTLOTOLXE(
oe oplopévn noodtnTa ndalag, (on akplBwg pe To ENNEUUA
pécag.

Evépyeia kai nupnvikég avmiSpaceig

Katd v aubdppuntn padlevepyod dldormaon 1 v TeEXVN-
™ napaywyr evog nuprva pe BouBapdioud evdg dAAou
nupnAva cuppaivel pia avadldtagn Twv CUCTATIKWY TOU
ruprva dnAadn pia nupnvikn avtidpaon. AvtioTolxa oe pia
XNULKr avtidpaon cupBaivel avadidtagn Twv atouwy Twv
otolxelwv, /) akpBE0TEPA TWV NAEKTPOVIWVY TWV ATOUWV.
Yndpxel OUwQ pia oAU OnuavTIikA oooTLKY dlagopd. H
evépyela ouvdeang TwV VOUAKeOVIiwV oTov uprva, Adyw
Tou eNAelppatoqg nacag kat tng HeyAAng Tung tng taxutn-
TAG TOU QWTAG MPOKUTTTEL TIEPITIOU €va EKATOUUUPLO POPES
peyalUtepn ard Tnv evépyela ouv3eong Twv NAEKTPOVIwY
oto dtopo. ‘Etol n duvapikr evépyeld TIoU UETATPETETAL OE
KIVNTIKN TWV owPaTdiwv og pia mupnvikn avtidpaon eivat
éva eKATOUUUPLO POoPES ueyalUTtepn ard TV avtioTolxn oe
pa XNk avtidpaaon. Ot duo KUPLeG TIUPNVIKEG avTIOPACELG
e TIG ortoleq eKAUETAL AUTH N TEPACTIA TTOOATNTA EVEPYELAG
elval n mupnvikn oxdon kat n mupnvik ouvrnén.

MNMupnvikn oxdon

H ntupnvikn oxdon eival n dtdomaon evég actabouq
nupnva oe duo PIKPOTEPOUG TIUPTVEG Ue OoXeDOV (0eq Hd-
Ceq. Zuvribwg ouvodeUeTal amnd TAUTOXPOVN EKTIOUTN

Eikéva 15.19
O nuprjvag €xet ukpdtepn pada and
TNV OUVOAIKY HAZa Twv VoukAeoviwv and ta
ornoia oxnuartiletat.

Ano tny, ckuem}\}.eucatnq oxdonc lkg
oupaviou 2354napayeLal NAEKTpIKN

[Srasvo napouuel kg oupavlo %E

NpENEI VO eENECEPyaoLOUIENNERINOU
100 tovvouc petaAAevupatoc oupaviou.

Eikéva 15.20
O nuprjvag Tou oupaviou €xel peyaiutepn pdada
and Tn ouVOAIKA HAda Twv Tuprvwy Tou Bapiou,
TOU KPUTTTOU Kal TWV VETPOVIWV ou mapdyovtal.

NMYPHNAZ KAl NYPHNIKA ®AINOMENA
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Eikdva 15.21
ZUppwva pe éva anid mpoTumo o uprvag

OUUMEPLPEPETAL 0V [LA POPTIOUEVN oTaydva
uypou. H anoppdpnon evdg veTpoviou mpokalel
pia empnkuvon Tou ruprjva. ‘Otav n emunkuvon

Yivel apkeTd PEYAAN Ol ANWOTIKEG NAEKTPIKEG

duvdpelg urepBalvouv TIG EAKTIKEG TIUPNVIKEG

ondte o nuprivag oxi¢etal ota duo.

Eikéva 15.22
H BéuBa oupaviou rou eEeppdyn otn Xipooiua.

Eikéva 15.23
AAUOBWTA TUPNVIKN oxdon U-235.

veTpoviwv kal aneheubépwon tepdoTiag moadtnrag evép-
velag. H nupnvikr) oxdon mapatnerinke yla npwtn ¢opd 1o
1939 oav anotéAeopa Tou BouBapdiopol Tou oupaviou pe
vetpovia. Mpdyuartt évag nmuprvag Tou LooTOTou ToU oupa-
viou %% U naBaivel oxdon étav Boupapdidetal pe vetpdvia
kat dlaondral cuviBwg o’ éva nuprjva Bapiou ';iBa kat o’
gva uprva KPUTTToU g2 Kr evd ouyxXpovwg ekméumovTal Tpia
veTpovia (eikéva 15.21). Mupnvikr) oxdon npayuartoroleitat
OTIG TWPNVIKEG BOMBEG oxAong

21 oxdon Tou oupaviou n pala Twv npoidviwv eival
MikpdTeEN and Tn HAlda Twv aviidpWvTwy . To ENAELUA Jd-
Cag elval LoodUvapo e TNV eVEPYELA TTIoU EKAUETAL, CUPWVA
e v e&lowon Tou AivoTtduy.

Edv éva vetpdvio npokal€éael Tn oxdon evag nupnva,
TéTe and tn oxdon eknéumnovral kat vetpodvia. Kdbe éva
and autd eival duvatdv va ipokaAéoel véa oxdan ondte
TeAkd eival duvatdv va npokUyel pia alucidwTn avtidpa-
on (ewkéva 15.23). Na va ouvinpendel pia akucdwtn avti-
dpaon Ba npénel n pala Tou oXAoiuou UALKoU, OTwg yia
napddetyua tou U-235, va uniepPaivel pia eAdxLotn tiun,
Tou A€yetal Kpioiun pala. Zto Gualkd oupdvio To LOGTOTIO
U-235 undpxel oe avahoyia poAlg 0,7%. To Lodtomno 238
nou Bploketal oe peyalkUtepn avaioyia urnopel va arop-
popnroel veTpovia Xwplig va untootel oxdon. N autd kat dev
npayuatonoleitat aAualdwTtr avtidpaon oTto oupAavio Tou
UTdpxeL oTn uon

H aAuodwt avtidpaon propel va eivat apyr| kat erey-
XOuevn Onwg 0’ éva mMupnNVIKO avtidpaotrpa evog evep-
yelakoU otabpoU TupnVIKAG oxdong 1y va anokTroeL eKpn-
KTIKO XapaKTApa, OTwg oTNV aTouLkr BOuBa (elkdva
15.22). 2 KABe meplmTwon n evépyela nou aneleubepwve-
Tal og pla aAuotdwtr avridpaon oxdong eival tepdoTia,
TIOAU peyalUtepn amnd tnv evEpyeLa oTIolaodNTOTE XNUIKNG
avtidpaong énwg Adyou xdpn g kavong.

Mupnvikn cdvtnn

H nupnvikr) olvtnén eivat pa avtidpaon avtiotpogn g
0oxAong. ZTn ouvInN&n eAaPPEIG UPIIVEG CUVEVWVOVTAL WOTE
va oxnuatioBel évag Bapltepog nMUprvag. ZUyxpovwg are-
AeuBepwvetal TepdoTia MoodtnTa evépyelag. Turiké napd-
Selyua ouvingéng arnoteAei ) dladikacia rou ouvteAeital oto
eowtepkd Tou ‘HAlou. TEaoepig mupriveq udpoyovou (rpw-
TéVIa), he ia dladikaaia rou ipaypatoroleital og dladoxIKA
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otddla oxnuatiCouv éva ruprjva nAiou. H pda tou nuprva
Tou nAlou eivat pikpdtepn and tn pala Twv TEcodpwV NMpw-
Toviwv (elkdéva 15.24). Tn dtapopd autr| Tng pdgag énwg
eldape kat mponyoupeva tnv ovoudloupue ENeluua padag. H
evépyela rou avtiotolyel oto ENAEUUA HAZag HETATPENETAL
0€ KIVNTIKA evEPYELa TV TIPOIOVTWVY NG ouvtnéng. H alvin-
&n elval n rmyr| Tng evépyelag nou aktivoBoAeital and tov
AALo kat Ta dotpa. Av eEavTAnBoulv Ta anobguara Twv mpw-
Toviwv 0 "HAlog Ba ofrioel. Eutuxwq yia pag autd ripopAEre-
Tawva oupBel oe iepinou 30 dioekatouulpla Xpovia.

MNa va oupBel oUvINgn dUo TUPVWY TIPETIEL OL TIUPHVEG
va MANo1doouv ApKeTA KOVTA WOTE Va UTePVIKNBEl N anwoTl-
K] NAEKTPLKN SUvapn arnd Tnv eAKTIKN TiupnVviky. Ma va riAn-
oldoouv 1600 KovTd oL Ttuprjveq Ba mpEmnel va KivouvTal e
TIOAU peydheg Taxutnteg, dnAadr] va €Xouv eYAAeg KivnTL-
Ké€qg evépyeleq. Apan ouvtnén anattei tnv Umtap&n oAU
peYAAWY BEPUOKPACLWY, TNG TAENG TwV JeKABWY EKATOLU-
plwv Babuwv cav autég ou eMKpATOUV OTO KEVTPO TOU
"HAlou. '’ autd ol avtidpdoelg ouvtnéng ovouddovral Kat
BepPUOTIUPNVIKEG.

Mplv and Tn Kataokeur| TNG MupnVvIkiAg BOUBaAg n erniteu-
&n g BepuonupnVvikAg olVTNENG ATav avéPiktn yta n .
Bpébnke Suwg OTL 1 Beppokpacia rmou avartlooeTal 0To
KEVTPO ULlag MUPNVIKAG €kpNnéng eival mepinou 5 popéq
peyalUtepn and 41t oto kévtpo tou ‘HAlou. ‘ETol odnynen-
KQUE OTN KATAOKEUN TNG «BepUOTIUPNVIKAG» BOUBAg 1] BOu-
Bag udpoydvou, otny oroia cupBaivel cUVINEN. 2’ autrv n
uynAn Beppokpacia Tou anaiteital yia tnv npayparornoin-
on g avtidpaong ouvinéng npokumntel and tnv éKpnén
HLag «atopkng» BopBag oxaong.

H nipddtn Béppa udpoydvou eEeppdyn to 1954 (Eikdva
15.25). AucTuxwg eival dAA\Ao gva napddelyua aglomoinong
€vOQ EMIOTNMOVIKOU EMITEUYHATOG YIA TIOAEMIKOUG Kat &)L yla
€lpNVIKoUg oKomouq. YIIAPXEL WG Kalt 1 BETIKY TIPOOTTTIKY)
NG oUvINEng. H ouvnén Bewpeltal and noAloug, wg n o
eAdopopa dladikaaoia yia TNV HEANOVTIKA AVTLIUETWIILON
TWV EVEPYELAKWV AVAYKWV TNG avBpwndtntag. Autd nmpoku-
TITeL anod 1o yeyovog ot népa and tnv agpbovia nupnvikou
Kauaoilou, Tou udpoydvou Tou VEPOU TWV WKEAVWY, 1 EAEY-
XOUEVN TIUPNVIKY] OUVINEN apouotdlel Kat AN TIAEOVEKTY)-
pata og ox€on Je Tn oxdon:
® Aev undpyouv padlevepyd katdiotrna apou To HALO TTou

napdyetat dev eival padlevepyo.

Eikéva 15.24
H pdéZa Tou rupriva tou Hilou
elval pikpdtepn and tn pdala Twv 2 MpwToviny
Kal Twv dUO VETPOViwy.

Eikéva 15.25
H dokur| Tng mpwtng Boppag udpoydvou ota
vnold Mrukivi to 1954. 310 k€vtpo NG €kpnéng
pag Térolag Boppag dnuoupyoulvtal  Beppokpa-
oleq ouykpiolleg e AuTég Tou eixe To auunav
€va SeuTepOAETTTO UETA TN UEYAAN €kpnEn.

NMYPHNAZ KAI NYPHNIKA ®OAINOMENA
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XQPA % TI0000TO MAPAYWYHG
NAEKTPIKAG eVEPYEIQG
amé mupnvikoug
oTadpoug oxaong

Pwaoia 10
HMA 20
M. Bpetavia 20
BouAyapia 30
Mepuavia 30
ENBetia 45
aAia 70
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e Aev undpxel kivduvog nupnvikoU atuxfiuatog, apou
OTOUG avTIdPaCTAPEG oUVTNENG dev anatteltal Kpiolun
pada.

e Eival duvatdv va aropeuxbei n punavon g atpdéopal-
pag epdoov de yivetal kauon.

loTopia Mupnvikrig oxdong

H duvatdtnta peTatpormniq TNG MUPNVIKAG EVEPYELAG O evEPYELA AA-
ANg pop@rig dlepeuvriBnke Katd tn dekaetia Tou 1930. To 1939 duo
Mepuavol xnuikoi ot Xav (Hahn) kat Ztpdopav (Strassman) ékavav pia
Tuxaia avakdAuyn tou enpodkelto va arAdEel To HEAAOV TOU KOTHOU.
ZuvexiCovtag mpoyevéoTepeg EPEUVNTIKEG TIPOOTIABELEG TOU ITaAOU
®Epu (Fermi) Bopupapdioav oupdvio Je veTpovia.

AvaAuUovtag Ta XnUikd poidvra Tng avtidpaong ue EknAngn diarti-
otwaoav 6Tt tapdyovrav Bdplo. Ot duo xnuikoi dev urnopouaoav va Kata-
AdBouv nwg To BApPLo e atoukd aptBud 56 rtav duvatdv va napdyetal
ard 10 oupdvio Tou €xel AToUIKS aplBud 92. Mia eBdoudda apydtepa
ot auotplakoil Mditvep (Meitner) kat ®pig (Frisch) édwoav Tnv cwoth
e€ynon: oL uprveg
TOoU oupaviou eixav
dlaonacbel og duo
MIKpOTEPOUG TUPTvEG O0XeDOV iong ndalag. H Mdit-
vep ovéuaoe autr ) dadikacia oxdon.

A W

dpitg ZTpdTHaV
(Fritz Strassman)

‘Oto Xav (Otto Hann) kat Ai¢e Mdutvep (Lise Meitner) oto
€PYAOTNPLO TOUG 0TO BepoAivo.

‘Otav o nuprjvag Tou Oupaviou BouPBapdietal pe verpdvia apayovral dUo nuprjveg, évag Kpurtrou kat évag Bapiou.
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Mupnvikoi avridpacTipeg

O nupnvikég avtidpaotripag eivat éva olotnua oto onolo
npaypartoroleftal pia eAeyxouevn nupnviki akucldwTr| avti-
dpaon mou odnyei oe anekeubBépwon evépyelag. To TpwTapxl-
k6 TPSRANUA TIOU TIAPOoUCIAoONKe OTNY TIPOOTIABELA KATAOKEU-
NG evég rupnvikoU avtidpaoTrpa rjTav r cuvtrienom Tng aAuct-
dwtng avtidpaong. Ta neploogdtepa and Ta veTpdvia rou na-
pdyovtal and T oxdon Twv MUPHVwy Tou oupaviou- 235 (%5 U)
Kivouvtal yprjyopa. Autd ta yprjyopd vetTpovia dev anoppoPpw-
vTal and Toug uprveg Tou oupaviou. Na va arnoppo@nboulv
Kal va pokaA€oouyv véeg dlaomndoelg PEmnel va empBpaduv-
Bouv. H ermuBpdduvon emtuyxdveral dtav Ta VeTpovia CUYKPOU-
060UV e Toug TUpriveg Tou UALKOU Ttou TTEPIBAANAEL TO OUPAVLO,
To orolo ovopdletal emBpaduvtriq. ZTnv MPEWTN eAeyxouevn
aAuoIdWTA TUPNVIKA avTtidpaon mou erteUxbnke oTo ZIkAyo To 1942 o Itahdg PEput (Fermi) xpnol-
poroinoe ypapitn wg erBpaduvtr]. Kat orjuepa molhol mupnvikol avtidpaotr)peg €Xouv ypadpitn wg
emppaduvt).

To ouvnBiopévo vepd eival duvatdy va xpnotuornombel wg emBpaduvtiig edv n avahoyia Tou 1oo-
Térou U-235 oto delypa Tou oupaviou augnbei. Autr n dladikaocia alu&nong Tou aptbuol Twv oxAol-
MV TUprvwV ovopdZetal EUMAOUTIOUOG.

Me Tov gumnAouTiopd n avaloyia tou U-235 au&dvetal and 0,7% oe 3%. 2e €va kablepwuévou TU-
nou nupnVviké avtidpaotripa nepinou 200 Tévol oupaviou TortoBeToUvVTaAL H€0A O€ EKATOVTADEG
peTaAkég pdRdoug rou TieptBAAAovTal and vepd. To vepd dxtL uévo dpa wg emiBpaduvTtrig alAd erti-
ong petapépel Beppikr] evépyela €Ew amd TNy MeEPLOXT] oXAoNg ou Aéyetal Kapdld Tou TupnvikoU
avTidpacTnpa.

Kapdid Tou avridpaotripa

2V kapdid Tou avtidpaotrpa avaueoa and Tig pARdoug Tou
oupaviou ToroBeTouvTal pdpdot arnd To HETAAO KASLO. To kAd-
o arnoppopd eUkoAa ta vetpdvia. Ot pdpRdot Tou kadpiou elodyo-
vTal kat eEdyovral ard Tov avtidpaotipa £T0L WOTE VA EAEYXETAL O
PUBUAG TNG aAUCIOWTAG avTidpaong Kal CUVETIWGS 0 PUBUOG TTou
ek\Uetal n evépyela. MNa autd ot pdpdol autég ovoudlovtal pdpdot
eAéyxou. Otav ol pdRdol elcéNBouv AN PwWS oToV avTtidpaoTtrpa
katarnviyouv Tnv aAuoldwtr avtidpaon. Av ot pdfdol eE€ABouv
TeAelwg and Tov avtidpaoctripa TéTe 0 PUBPAG TToU eKAUETAL N

H kapdid evég rupnvikou avidpactripa

, , ., , , , ., PaRdol nupnvikoU Kauoiou T oTtyun
EVEPYELA Elval XwpPIG EAEYXO, OTOTE eival duvatov va augnbei tooo 1O TIG KATERGZOUV 0TI KapBIA ToU

oAU WdoTe va TipokaAéael TAEN TNG Kapdidg Tou avtidpaoTtripa. avtidpaoctripa.
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Mupnvikog avTidpaoTHPAS Kal IETATPOTTEG EVEPYEIAG

>z éva 0Tabuod MUPNVIKAG EVEPYELAG, 1] EVEPYELA TTOU
ekAUgTal and Tnv MUPNVIKA avtidpaon xpnaodoroleital yia ATHOGTPSRIAOS
TNV mapaywyn atpou, e Tov onoio mepLoTpEPeTal €vagq
OTPORIAOG TIOU e TN O€lPA TOU KIVE( la NAEKTPIKY YEVV-
TPL0.

H Bepuikn evépyela ou ekAUeTal and tn oxdon npoka-
Ael augnon tng Beppokpaciag Tou vepou mou TiePLBANAEL
TO oupdvio. Autd To vepd dev Bpdlel eneldr) Bploketal Kd-
Tw and uyPnAn niieon, n onoia au&dvel Tn Bepuokpacia
Bpacopou. Onwg delxvetal otnv elkdva autd To vepod EeTa-
pépetal and pia avriia o’ évav evalAdktn BeppdInTag
él‘[Ol,J npom)\s(,ﬁpaoué d)t}\ou un paélsvelpyoo vepou. O iﬁ';‘:;‘/f:;?} %ﬁ;%%g‘;?
atuoG Tou TapdyeTal OTPEPEL TOUG OTPORIAOUG TTOU CUV-

Séovtal Ue YEVWNITPLEG Ol oTtoleg Tapdyouv NAEKTPLKNA EVEPYELQ.

Padigvepyd kardAoima

KaBwg to oupdvio dlactidral péga otig HETAAIKEG pdBdoug, oL TTUPKVEG TOU UALKOU Twv pdRdwv
petatpénovral oe padloiodtorna. ‘ETol ol pdBdol rou TepLEXoUV To oupdvio Ba Tipémnel Jia popd 1o
Xpovo va avtikabiotavtal. Ot talég pdRdol dev propolv MAEoV va Xpnolporoindolv oToug rupnvi-
KouUg avtidpaotrpeg. Eivalloxupd padlevepyol kat pénel va anobnkeubolv oe aoParéq LEPOG.

MeTta&u Twv Tipoidvtwy mou napdyovTal 0Toug UPNVikoUug avTidpaoTrpeq CUUNEPNAPBAVETAL KAl
TO TEXVITO OTOLXEID TAOUTWVIO %3 Pu To MAOUTWVIO TapdyeTal dTav éva veTpdvio cuMNeBel ard évav
nupriva oupaviou-238. O nuprjvag Tou MAouTwviou dlactidrtal dnwg Kal Tou oupaviou-235. To TTAOU-
TWVLO Xpnolyoroleltal Kupiwg yia TNV KATaoKeUr| TIUPNVIKWV BouBwY, OTIwg auTr TIou pipenke oTo
Naykaodkt g larnwviag To 1945.

AVTILE

To mhoutwvio eival Téoo padlevepyd, 0G0 Kal XNUIKA
To&LKS Kal yU' autd 1dlaitepa emnikivouvo. Emouévwg UALkd
TIOU TIEPLEXOUV TIAOUTWVIO Kal YeVIKA Ta padlevepyd katd-
A\otra B8a npérnel va anodnkedovtal og ao@aleiq mMpoowpel-
vég TomoBeoieq kal TTOTE 0TOUG KolvoUg XWPEOUG TWV arop-
PLUMATWV.

MNavtwg n didbeon Twv padlevepywv KAtaAoimwy anote-
Ael éva meotikd nmpdRAnua ou avalntd tn Adon tou. Edi-
KA yla To mMAouTwvio uttdpxel eAnida 6Tt oto péAov autd To
oxdoluo .odtoro Ba eival duvatdv va dlaxwplotel and ta
Xdpog mpoowpwrig PUAAENG Padlevepywy padievepyd katdAotna va xpnoiuomnoindel oav mupnviko

Katarolnwy. KAUOLHO YL GANOUG avTISPAOTHPES.
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EAgyxouevn mupnvikni ouvrnén

Eivat duvatov n tepdotia evépyeta nou IPOKUITEL aro T
ouvtné&n va napaxBel kat va xpnouortomnbei otn In;

Kat’ apxn npénel va eEaoalodel To otolxelo 1o omoio
Ba xpnotuomnoinBel otnv ouvinén. Autd eival To udpoydvo.
To Kowvé udpoydvo | H 1 To 1odTomo Tou, deutéplo 2 H. Kat
Ta duo undpxouv oe agBovia oto vepd Twv Balacowv. Zu-
VETIWG N eAeyxduevn ouvtnén Ba pnopoloe va MPooPEPEL
otnv avBpwndInTa anepldploteg MocdTNTEG PONVNAG Kal
kaBapr|q evépyelag.

la rroto Adyo orjuepa dev xpnotuorolodue autd Tov TPo-
1o yta v a&tloroinon e nupnviknG eVEpYeLag;

Ma tnv eniteu&n g eAeyxouevng olvtnéng npémnel va
eMAUB0UV PePIKA TTOAU SUOKOAA TTPOoRATUaTA.

e OLavtidpdoelg ouvtnéng anaitolv Beplokpaaieq eka-
Toppupiwy BaBuwv. Kavéva amd t1a yvwotd uAlkd dev
avtéxel oe Beppokpaocieq ndvw and 5.000 Babuoug.

e ErunmAéov ta dtoua Tou UAIKOU TIou Ba OUVTHKETAL KABWG Ba épxovTal O€ EMAPH JE TA TOLXWHATA
Tou doxelou, péoa ato ornoio repléxovral Ba emiBpaduvovtal, ondte Ba pelwvetal n Bepuokpacia
TOuG.

Ma va AUoouv ol emiotriioveg autd To TiPdRANUa rpoteivouv To oTolxelo To omolo pdkettatl va
ouvtnxBel, va uniepBepuavoel, evw Ba ival TeploPIoEVO O [Ia UIKET TTEPLOXT], MAKPLA artd TA TOLXW-
pata tou doxeiou. Autd propouv va To TIETUXOUV EKUETANAEUSEVOL TO YEYOVOG OTL TO HAYVNTIKO Tie-
dlo, aockwvTtag duvdauelg os PopTiouéva cwpatidia, eival duvatdv va ouykpatel autd oe oplopévn
Tieploxr} Tou xwpou. ‘Etol dnuioupyeital pia adpatn «uayvnTikr LaAn».

‘Etol pe mapoxn] NAeKTPIKAG evépyelag Ta dTopa Tou udpoydvou lovifovtal. Anuloupyeital pia véa
kKatdotaon Tng UANG rnou arnoteAeital and nAektpdvia Kat BeTIkA 1OvTa o uPnAn Bepuokpaaia, n
orol{a ovopddetal MAAoUA. 2T ouvéxela pe andTopn augnaon Tou payvntikou nediou dnuoupyeital
ML «JayvnTIKY @LAAN» kal To MAAoUA CUMTTIECETAL OE LA TIEPLOXT] TOU XWPOU HAKPLA arnd Ta ToLXWHa-
Ta Tou doxelou, evwy n Beplokpacia Tou augdvetal.

Me autr TNV TEXVIKN OL TTUPTVEG Tou Udpoydvou cuvTrikovtal o€ HAlo. H evépyela mou aneleube-
pwvetal katd T ouvinén eivat duvatdv va mapdyel atpolq wote va Kivel atooTpdRINOUG TTOU GUVOE-
OVTAL € NAEKTPIKEG YEVVATPLEG.

3’ éva XPOoLo avTidpaoTrpa n eVEPYELA TIOU TIapdyeTal PEnel va eival peyaldtepn arnd 1o mogd
NG EVEPYELAG TIOU TIPOOPEPETAL YIa TN Aettoupyia Tou. Méxpl Twpa n evépyela Tiou anartteital yia n
dnpoupyia kat ocuvtrpnon Tou MAdopatog o’ éva avtidpaotrpa olvtnéng eival peyailtepn and au-
TAV TOU TtapdyeTal Katd n ouvinén.

AvanapdoTaon Payvntikng elaang.
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‘Evag dA\og tpdmnog va eruteuxbel n avtidpaon ouvin-
&Eng €10l wote va odnynboulue 0 KATAOKEUT] XPHOLUWV
avtidpaoTtripwv olvtnéng otnpiletal otnv a&lonoinon Twv
A€iCep UPNANG evépyelag. lodtomna Tou udpoyodvou uypo-
rolouvtal kal TorobetouvTal og IKPESG YUAALVEG oPaipeg.
MoANanA€g d€apeg A€iCep kaTteuBUvovTal MPOQ TI§ oPai-
peqg. H evépyela twv deouwv cupmniélel ta lodtona oe
TIUKVOTNTEG 1o eival epimou 1000 popE€g peyaAUTepeqg
arnd tnv rnukvoTnTa ToU vepou.

H tpopakTikr augnon tng mukvatnTag odnyei o MoAU
uPnAég Bepuo-
Eml‘?ﬂﬂ Kpaoieg, wote va

OdAapog ouvingéng oto gpyaotrplo Lawrence
Tou Maveruotnuiou tou Berkley. Ol aktiveg A€t~
Cep Tou KateubUvovTal 0TO ECWTEPIKO TOU
elval anoé g méov 1oxupég otov KGao.

PokANBel oUvinEn. BéRaia kat edw mpokUTTeL TO TIPORAN-
Ma av 1 evépyela Tou pokUTtTeL and tn ouvinén eival peya-
AUTepn and TNV NAEKTPLKY evépyela Ttou dlatiBetal yia mn
Aetroupyia Twv A€iep.

EAmtiCeTal 611 n evratikn €peuva yUpw and tnv ouvinén
He xprion SLApopwv TEXVIKWV Ba 0dnyroel TOUAAXLOTOV OE
PWTN PACT OTOV LOOOKEAITUOS TNG TTAPAYOLEVNG EVEPYELAG

SXMUATIKY QvanapdoTaon KaL Tng anarrodpevng evépyelag. ‘Etol Ba avoigel o dpduog
Tou Bakdpou olvVINENG. yla TV elpnvikr) agloroinon g ouvingng.

Mupnvika aruxiuara

‘Eva goBapd mpdRANuUa oxeTIKA e TN AetToup-
yia Twv nupnvikwv avtidpaotrpwy eivat 1o evde-
XOMEVO TWV TUPNVIKWV atuxnudtwy. Tétola atu-
XAuata npokalouvtatl guvrBwg eEattiag Tng un
eheyxdéuevng av&nong tng Bepuokpaaiag otnv
kapdid tou avtidpaotipa. To Mdptio Tou 1979
peTd and €va atuxnua oTov rMupnviké otadud Tou
©pn Ma\ Ailavt tng MevoulBavia Twv HIMA 3i€-
Quyav oto €3agog Kal otnv atudéopaipa ayvw-
OTEG TIOOOTNTEG PADIEVEPYWV UALKWV.

To 1o KaTaoTPoPLkd atuxnua otnv Lotopia

dwTtoypagia and Tov nupnviké otadud Tou Opn MAA

NG XPNONG TNG MUPNVIKAG EVEPYELAG YIA EIPNVE-  Anavt. O évag and Toue SUo avTISpacTipeS, QUTEG OToV
Koug okortouc, ouvépn Tov Arnpilio Tou 1986 oto orolo éywe To atixNHa dev AeToupyel akoun.
330 OYZIIKH " TYMNAZIOY



ToépvouruA Tng Oukpaviag. Katd tn didpkela dokl-
MG TOU cuoThpaTog WUENG TNG KapdLdg ToU avTl-
dpaoctrpa arnopakpuvenkav ndpa noAAEég pdpdol
eAéyxou.

Méoa oe deutepdAenta n evépyela nmou ekAUO-
vrav au&nibnke katd10.000 popég. Akohoubnoe
€kpn&n mou npokdAeoe dlApPNEN TWV CWARVWV TOU
ouoTrpatog YUuEng tng kapdidg Tou aviidpaotripa
Kat avativaxbnke 1o KAAUKUA ard Pretov Tou okE-
nale Tov avtidpaotmpa. O emPBpaduvtrg and ypapi-
™ Mipe PwTLA Kal N Kauon Tou dPKNOE UEPLKEG
NHEPEG.

Padievepyd UAIKd dlaokopTiioTnkav otny atuo-
opalpa Kat Hetapgpinkav arnd Toug avéoug HEXPL
™ Bpetavia, Tnv EAA&Sa kat tnv Kiva. Ta 8dpata
TOU atuxAuaToqg peta&u Tou TomikoU MAnBuapou
Atav XINAdeg evw apKkeTd xpovia petd ouvexitouv
va yevviouvtal maldid pe cwpatikd r) dtavonTikd
npoBANuaTa, Adyw TG padlevépyelag Tou eNMnNPEa-
O€ TO YEVETIKO KWOIKA TWV YOVEWV TOUG.

To kTiplo Tou avtidpacTripa OTo £€PYOOTATLO TOU
To€pvourtA To omoio Katéppeuae UETA TO aTUxnUa.
daivetal otn BAOT TOU TO TOIUEVTEVIO PEPETPO UECA

oto omnolo kAelobnke n kapdid Tou avtidpaotrpa.

MeiovekTAMATa — MAEOVEKTAMATA aITO TN XPHON MUPNVIKAG EVEPYEIAS
Metovektriuata
Ta pelovekTApaTa g napaywyng evépyelag and nupnvikr oxdon eivat:
e H ameAeubEpwon otov agpa Kal ota uttdyela vepd padlevepywyv UAIKWV. AuThA 1 aneAeuBEpwan
BéRala mpayuatomnoleital oe XaunAs emnirnedo.
e TonpdBAnua anodrikeuong Twv padlevepywy KATahoimwy
* Hrmnapaywyr] Tou mAoutwviou Kat 0 kivduvog eEANMAWONG TWV TUPNVIKWY STIAWY
® O Kivduvog €kAuoNG HEYAAWV TIOOOTATWY padlevépyelag ASyw aTtuxiaTog.
M\eovektriuara
e ApBovn napaywyr NAEKTPIKNG EVEQYELAG
e H diatripnon anobepdtwy Twv Uypwv Kauoipwv riou Ba propoldoav oTo pakpvé pEANOV va Xpnot-
poTtoinBouv yia mapaywyr] BPEMTIKWY OUCLWV.
® O neploplopdg Tng pumnavong Tou TeplBANovTog rou ipokaleital and Ta agpla mou ekmEUmovTal
ASOYW Kauong TwV OPUKTWY KAUGTHWY.
H owotn kplon anattel va ouvurnohoyiooupe houg Toug napdyovteg. To B€Ralo ivat 6t n avbpw-
noTnTa NpEnel va rneplopioel — ppevdpel TNV al&nom TV EVEPYELAKWY avaykwVv TnG Kal va enevdloel
otnv avdrrugn Tng TeXVoAoYiag Twv avaveoluwy TNywV eVEPYELQG
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AvakUKAwOTN Kai Tupnvikd Kauoiua.
Ta naykéopia anobéuara oupaviou eival oxeTikd Tieplo-

plopéva. Av ol tupnvikol otaBpuol xpnaoluonololvral yla tnyv - . 3 .
napaywyr HeyAAou PHEPOUG TNG NAEKTPLKNG EVEPYELAG OTO

k&ouo, To oupdvio Ba eEavtAnBel. AKOuN Kal av To TAOUTW-

vio Tou tapdyetal and Toug ouvriBelg avtidpaoTripeg Umo- n Eg: L zgg (1}

pouaoe va avakukAwBel TtdAL Ba uttdpxel Uia kabapr| anwAela

nupnvikou kauotuou. Me otdxo Tnv Xprjon Tou oupaviou yla

600 To duvaTdV TEEPLOTATEPO XPOVIKG dldotnua avartuxon-

Kav Ol avanapaywytkol aviidpacTripEg. . - . =
‘Otav évag avtidpaotripag nepléxel oupdavio-238 Kkat

TIAOUTWVLO, TO TAOUTWVLO Ba uttootel oxdon. MoA\d and ta i gk S

eAeUBEPQ VETPGVLA TIOU TTAPAyovVTal and Tr oXAEoT) TOU TIAOU- azJ aNp e

Twviou anoppoguvtal arnd Tou oupdvio orndte dnpoupyeitat

npdoBeto MAoutwvlo. Na k&Be duo nupriveg MAouTwviou

nou aBaivouv oxdon Tpelg véol oxnuatifovral. Me autdé tov
7 7 7 7 s 7 — —8
TPOTIO elval duvatdv KAtd Tn Asttoupyia Tou avtidpaotrpa
va dnuioupynBei meploodtepo oxdoiuo Uk and autd Tou
. . 230 239 -
UTTPXE APXIKA. s Np mPU e
T€tolou TUMOU avTIdPACTNPEG, avanapaywyLkoi, Aertoup-
YouVv 113 O€ HEPIKEG XWPEG, OTwG 1 MaAA(a. IXNUATIkA avanapdoTacn aviidpaong napa-

Ywyr|g MAoutwviou and oupdvio.

EPQTHZEIZ

1. ZUPMAPWOE TO TAPAKATW KE(EVO:
a) O nupnvag anoteAelTatand ..................... (o [ O aptBudg Twv npwTtoviwv Tou TUpriva
OVOUALZETAL ................. 0 OUVOAIKOG aplBudG TwV MPWwToVIwV Kal TwV VETPOVIWwV Tou Tuprjva ovouddetal

B) Ztowxeia rou éxouv Tov (dlo aplBud mpwTtovinv aAAd dlapopeTikd aplBud vetpoviwv ovopdlovtal

2. TMolo 1odTorOo EXEL TOV MEYAAUTEPO aplBUS veTpoviwy; To **°U 1 to **U;

3. Moo eivat ouvriBwg peyaiitepo to Z 1 1o A; Na eEnyroelg.
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4. Moleg duvdypelg ackouvtal HETAEU TwV VoUKAgoviwy evdg uprva; Mota and autéq eival toxupdtepn;

5. Tampwtdvia €xouv BeTIkS NAekTPIKS PopTio evd Ta vetpdvia eivat oudétepa. MNati ouxvd ta ovopdlou-
e VOoUuKAeodvia xwplg dLdkplon;

6. Zuxvd avagépetal OTlL Ta veTpovia raifouv Tov poAo Tng “kOAag” PeTA&U Twv pwToviwy. Mmnopeig va
egtnynoelg yat;

7. Narti dev untdpxouv ot GUOoN IUPNVEG |le 000dNTIOTE eYANO palikd aploud;
8. Mapatrpnoe ta GUPPOAA TWV TTAPAKATW TIUPTIVWV:
a) ZA, B) B, y) 3T, 5) ‘sA, g) :E.
i) TtotoL TupTveg TepLExouV Tov (B1o aptdud: Mpwtoviwv, vetpovinv, VOuKAeoviwy
i) Motol tuprjveg oe oudétepa dropa nepBar ovtal and tov dlo aplBud nAekTpoviwy;
iMool mupriveg avtioToLxouv ae lodtora Tou (dlou oTolxelou;

9. Moto pawvdpevo ovopdletal padlevépyela; Mola eidn padlevepywv akTVOBOAWY UTTAPXOUV;

10.AvtioTolXNnOE Ta £(dn NG padlevepyou aktivoBoAia pe Ta owpatidia and ta omnoia anoteAeiTat:

1. Zwpuatida a a. nAekTpovia
2. Zwuatida B B. pwtdvia
3. Axtiveqy Y. TUpAveg nAiou

11.Mola and 11 padlevepyE€g akTvoBoAieg €xel TV (Bla puon pe To opatd PWwG;

12. Mwg YeTABANETAL O ATOMIKAG Kal 0 MAlIKAG aplBudg evag uprjva dtav eKMEUTEL avtioTolxa:
a) éva owpatidlo a, B) éva cwpuatidio B, Y) Ha aktiva'y

13.Metd and pa oelpd 14 diaondoewy OTiq oroieg rmephapBdvovTal 8 eKMoUreg a kat 6 B, To padlevepyd
oupavio **®U petarpénetal oTo oTabepd IGETOMO TOU HOAURS0U **Pb Zuyxpdvwg EKTEUMOVTAL KAl OKTI-
veq Y. MNwg Ba urnopouoeg va dlaxwpioelg melpapatikd ta Tpla eidn g padlevepyou aktivoBoAiag;

14.2’ éva aloupvévio kouTi TortoBeTeltal éva pwtoypalkd PN, AlrAa oto kouti Bploketal pia padlevep-
Y6q 1inyn. Metd and peplkeg PEpeG tapatnEoUpe OTLTO QIAW €Xel apaupwBel. Mota vopilelg 6Tl propel
va elval n rubavn artia;

H rinyn eknéunel; i) cwpatidla q, i) cwpatida B, iii) aktiveg y.
Na SikaloAoyroelg TNV EMAOYT] COU.

15.21nv padlevepyd didomnaon B eknéunovral and Tov nupriva nhektpédvia. NMwg va cupPaivel KATL TETOLO
agou o Tuprvag dev TIEPLEXEL NAEKTPOVLA,;

16.TL ovouddeTal peTaoTolxeiwaon otny upnvikn euotkr); Na dwoelg éva napddetyua
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17.Tielvair ta padoicgdtorna; Na avapépelg TPELG XPrOELG TOUG.

18.TL ovouddletal tupnvikr oxdon kat Tt upnVvikr ouvtnén; Na avagépelg and éva napddetypa.
19.Ti ovouddetal ENAelpa HAlag o€ |a TupnVvikn avtidpaon;

20.Moteq peTaTpomnég evépyelag oupaivouv oTny TUPNVIKA oxdon 1) cUvInén;

21.2e pa upnvikn avtidpaon yvwpifoupe TIg HAleg TwV aAvTISPWVTWY Kal Twv Tipoidvtwy. Mrnopouue va
urtohoyiooupe Tnv evépyela rou ekAUeTal katd tnv avtidpaon; Na eEnynioelq.

22 JupnAfipwoe To MapakdTw Keipevo:

Aré ta duo LodTora Tou oupaviou Tou UTTAPXoUV aTn GUATN UOVO ................... MaBaivel oxdon amnop-
popwvtag éva Beaddl ................ 2 Evamupnvikd ............ UTTAPXOUV ....eeeee oupaviou. Meta&u autwv
napeuBdarovtal pdpdot........... OL pdRdol eival Bublopéveg oTo vepd TIoU AMopPoPolV Ta ............ Z€
ML AAUOIBWTT .............. EVAG TIUPAVAG v AMoPPOPA EVA ..........evne... kat dlaomdrat og duo
............. TIUPNAVEG. ZUYXPOVWG TAPAYOVTAL TPLA VEQ ................ [Tou glval SuvaTtdv va TIPOKAAETOUV VE-
EG i ATIOTEAETUA TNG TIUPNVIKAG .. v elvain HeTatpomi ™G .oooovv e eVEPYeLag Oe
..................... gvépyela. ¥’ évav avanapaywytko ............ To 2°U JETATPEMETAL OF ................ TO omoio
uploTaTal ... TeAikd mapdyetat .............. TIAOUTWVIO art’ 600 UTPXE ApXIKA.

23.H nupnvikr) oxdon kat n rupnvikr ouvingn eivat avtiotpopeq dladikaoieq. Mwg eival duvatdv kat oTiq
U0 va aneAeubBepwveTal EVEPYELQ,

24.Mola eival n dlagopd otn dladikaoia Tng oxdong oe uia atouikry BOoupa kal o’ évav avtidpaotipaq;

25.Kdmnolog aotpovdpog urnooatpilel 6tL o Alag mpénel va eivat aotépt (dnwg o jAlog). ‘Evag ouvddeApog
TOU Katapp(rttel Tov 1oXupLlopd Tou AéyovTag Tou &TL 1 Bepuokpacia oto ecwteptkd Tou Ala eival oAU
XaunAn. Marti 6a nmpénel 0To e0WTEPIKO TWV ACTPWV VA ETIIKPATOUV TTIOAU UYNAEQ Bepokpaaieg;

26.Mola eival n Baotkr] poUndbeon yla va ouvtnenBel puia aAucidwt avtidpaaon oxdong;

27.Mola eival n BaoiknA rpolndbeon yia v eniTeuEn NG NMUPNVIKAG oUVTNENG; NMwg EKMANPWVETAL AUTA 1
npoUmndébeon;

28.1Molo eival To Bacikd TexvoAoyIkS PORANUA yia TNV eniTeudn Tng eAeyxOUEVNG TIUPNVIKAG OUVINENG;
Me moleg peBddoug avtipeTwtiCeTal;

29.Na xapaktnpioelg kdbe uia and Tig napakdtw npotdoelg cwotr ) Adbog:
a) X' éva nuprjva oL NAeKTPIkEG aAnAeudpdoelg Telvouv va anopakpUvouV Ta VOUKAESVLA EVW OL LOXU-
PEg Telvouv va Ta ouykpatroouv pad.
B) Ztnv puUoN dev untdpyxouv padlevepyd ototxela
y) H Blohoyikr) dpdon Twv padlevepywv akTivoBolwy eEapTtdtal and tnv evépyela kat tn euaon g
akTvoBoAag.
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d) évag nupnvag €xel mdvtote peyaAutepn Hdla and 1o d6poloua Twv Halwv Twv VOUKAeoviwv and ta
oroia anoteAeital

€) H n\akr] evépyela mpokUTTTeL and rupnvikr oxdaon

oT) H nupnvikn evépyela mou UETATPEMETAL € BePUIKY] elval loodUvaun Ue To ENAela HAlag

30.Mota eival Ta kUpla MAeovekTata TG a&lomnoinaong Tng MUPNVIKAG oUVINENG oe ox€an e TN oxAaon
yla TNV apaywyn NAEKTPIKNG eVEPYELQG;

AZKHZEI2

1. Auo 1oéToTa Tou oupaviou €xouv padikolg aplBuoug 235 kal 238 avtiotowxa. O atoukdg aplbudg Tou
oupaviou Looutal pe 92 Mdoa vetpdvia undpyouv atov nuprva kabevédg amd ta autd Ta .odTora.

200

2. Ndoa verpdvia undpxouv OToV UPTVa TOU ATOHOU TOU LOOTOTIOU Tou UdPpapyUpou “g, Hg;
3. To ototxeio udpoydvo €xel oUpBoAo H kat atopikd aplbud 1. Mpdwte Ta oUPBOAA TWV TPLWV LOOTOTIWV
Tou udpoydvou pe 0, 1 kat 2 verpdvia oTov TIUPrva Tou.

109

4. And nolo €idog owpatdiwy kat téoa and kAbe eidog anoteAeital €va atouo ,; Ag;

5. To padlevepyd pddio % Ra petatpénetal oe paddévio Rn pe ekmoumy evog cwpatidiou a. Mpdyte To
TIAN)PEQ OUBOAO TOU LOOTOTIOU TOU padoviou TIoU TIPOKUTTTEL.

6. To padievepyd 1odTomo Tou HoAUBSou *1y Pbuetatpénetal oe Biopoudio Bi pe ekmounr aktivoBohiag B.
Na ypdyelg To MArpeg oUPPBOAO TOU LOOTATIOU TOU BLOOUBIOU TIOU TIPOKUTTTEL.

7. Katd tn oxdon 1Kg oupaviou-235 aneheuBepivetatl evépyela ion pe 8,2 - 10" J. v mpwTn aTopIkn
BéuBa €yive oxdon 1,3 Kg oupaviou-235. O1 oupfatikég BOUBeG XxPNOLLOTIoloUV O0av EKPNKTLKY ouoia
v TNT. Ané kauon 1 Kg TNT aneAeuBepwvetal evépyela ion pe 5,6 - 10° J. Me méooug Tévoug TNT
ATav 10odUvaun N MEWTN ATOMIKY BOURA;

8. H evépyela mou aneAeuBepwveTal Katd TNV oXdoT Tou upAva evég atéuou o U eival ion pe 3,2 - 10° J.
"Eva mole oupaviou nepiéxel 6,02 - 10%° dropa kat éxet pada 0,235Kg.

a) Néoa dropa undpyouv oe 1Kg %% U;

B) Mdon evépyela Ba aneAeuBepwBel edv oe 1Kg %3 U 6\a ta dropa unootolv oxdon;

yY) ‘Evag ouvnBiouévog nupnvikég avtidpaotripag éxet .oy 3.000MW (1} 3.000'10° W). Néoa Kg 33 U
katavahwvovtal kdBe deutepOlerTo kAbe PEPQ;

) Av katd tn kauon 1Kg dvBpaka anekeuBepwvetal evépyela 2,5107J. Mdool tévol dvepaka anarrou-
vTal kabnueptvd yla va Aettoupyroel évag ouupatikog BepuonAekTplkdg otabudg rou €xel Ty dla
LoxU pe Tov napandvw rupnviké otadud;
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MepiAnyn kepalaiou 13: Mupnvag kar nupnvikd @airvépeva

e QO artopikoi tuprveg anoteAouvral and mpwTtdvia Kat vetpovia.

e O apBudg Twv npwtoviny evdg nuprva ovoudletal atoukog aptdudg Z. O ouvollkOg aplBudg TWV MPWTo-
viwv Kal Twv vetpoviwv ovopddetal Hadikog aptBuog A.

e Atoua pe upriveg rou €xouv d1o apldud nmpwtoviwv Kat SlapopeTikd aplBud vetpovinv ovopdZovtat .odto-
na.

® [pwtdvia Kal veTpdvia OUYKPATOUVTAL OTOV TUPNva LE TNV eMidpact Tng .oxupng duvaung.

® 'Evag agtabng nuprvag dlaondral ondte HETATPENMETAL O TIUPTva evdg AA\ou otolxeio. To gpawvéuevo ovo-
pdaletal padlevépyela.

® Yndpyxouv Tpia €idn padievepywv diacndoewv. H didomnaon a: O nuprivag nou SLacTdTal EKMEUMEL CWUATI-
dla a (nuprjveg HAlou), dtdomaon B: o padlevepydg nuprjvag Katd tn dLAoTiacn Tou eKnEpTeL aktivoBoAia B
(nAekTpdvia peyding TaxutnTag), didomaon y: o padlevepydg ruprivag Katd tn SLAoTiaon Tou EKTEUTEL AKTL-
voBoAia y (pwTtdvia oAU HEYAANG EVEPYELAG).

® Me Boupapdioud propoulpe va napdyoupe padlevepyd lodtora ta ornoia dev urtdpxouv oTn puaon. Autd ta
TeEXVNTA padloiodtora EXouv MOAAEG EPAPOYEG OTNV LATEIKY KAl TN Blopnxavia.

® H aktivoBolieg £xouv BloAoyikeg emdpdoelg ou eEaptwvtal and To €(d0g kal TV evépyela TG akTvoBoAiag.

e Hevépyela ouvdeong Tou nupriva eivat n duvauikr evépyela €€ artiag g loxupr|q duvaung. H evépyela olv-
deang elval .ooduvapn pe 1o ENea palag Tou ruprva.

e Katd tn nupnvikn oxdon évag Bapug nuprvag xwpidetal oe duo eAappUTEPOUG TIUPTIVEG.

e Katd mn nupnvikr) guvingn duo eAaPPO( MUPTIVEG CUVEVOVOVTAL YIa Va axnuatioouv éva BapuTepo.

e H evépyela Ttou HETATPEMETAL O AN HOPPY) OE [Id TIUPNVIKY avTidpaon ival .ooduvapn e tn dtagopd pd-
Cag HeTA&EU TWV QPXIKWV KAL TWV TEAIKWY OCWUATISIWY.

e H evépyela ou arneAeuBepwvetal Katd tn oxdon PeETATPENETAL OTOUG MUPNVIKOUG avTidpaoTrpeg TENKA Oe
NAEKTPIKY eVEPYELQ.

¢ Hnupnvikr ouvtnén eivat n mnyr evépyelag Tou ‘HAlou kat Twv dotpwv.

e H eAeyxduevn nupnviki olving&n pnopel va mpoopépel e aoPdlela TePATTIEG TTOTOTNTEG EVEPYELAG XWPIQ
punavon tou NepIBANOVTOG.

AZIKOI ©OPOI
MpwTtdvio Metaotouxeiwon
Netpdvio Padloicdtomna
NoukAedvio loxupn TupnVikr duvaun
Atouikdg apBuoég AoBeviig mupnvikr duvapn
Malikég aplbudg Evépyela alvdeong
loétona MupnvikAi oxdon
Padievépyela AAuCIOWTA avtidpaon
Zwatidla a EAeyxduevn alvinén
Zwuatiowa B
Axtivegy
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