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KE®AAAIO 1 o

O ATOMIKOZ NYPHNAZ

MYPHNAZ TOY ATOMOY: O ENEPIrEIAKOZ TFANTAZ

OL erotuoveg 1dn and ta péoa Tou 190U ALWVA QVTIIETWTIL-
Cav to gpwtnua: Mola eival n mpoéheuon ™G NAAKNAG EVEPYELAG;
H amdvinon fABe moAU apydtepa dtav PECW TOU TEPAPATOG
dleloduoav 0To €0WTEPLIKS TOU ATOPOU Kal avakdAuyav tov Tuph-
va Tou atépou Kat Tn dopr) Tou (Ekéva 10.1).

‘Etol €dwoav andvinon oto epwtnua yiati o ‘HAog kat Ta aoté-
pla Adurouv oTov oupavo.

10.1 Mepiypa®r Tou mupriva

To 1911 o Pddeppopvt (Rutherford) kat ol ouvepydteg Tou Tpay-
MATOTIOWVTAG Hia oelpd and MelpduaTa OTo £PYAOTHPIO TOU Tave-
ruomuiou Tou Mdvtoeotep otnv AyyAia katdgepav va anokaAUuyouv
™V Unap&n tou muprva ota dropa. AvaAUovtag Ta arnoTeAéouata
Twv mepaudtov kKatéAn&av ota ocuunepdopara OTL 0 TUPrvag Tou
ardpou: a) av BewpnBel opalpkdg, €xel aktiva 10.000 PopPEG MIKPO-
TEPN and autr) Tou atduou P) €xel BeTIKO NAEKTPIKO POPTIO Kal y)
€XEL TO OUVTPUTIIKA PEYOAUTEPO PEPOG NG MAZag Tou atduou.

To ehagpputepo and Ta droua eivat Tou udpoydvou. XTov Tupn-
va Tou atépou Tou udpoydvou d6Onke To Gvoua mpwTovio. Ermel-
O o mupnvag eival BeTIKA POPTIOUEVOG, KAl TO TPWTOVIO TIPEMEL
va €xel BeTikd gopTio. MNwpifoupe 6Tl Ta dropa, dpa kat To dto-
Mo Tou udpoydvou, elval NAEKTPIKA OUDETEPA. ZUVEMWG TO POpP-
Tlo Tou MpwToviou elval avtiBeTo Pe TO POPTIO TOU nNAekTpoviou
(oTotewwdeg poptio). H pdla Tou mMpwtoviou eivat mepimou 2.000
Popég ueyaAUtepn amnd TN pala Tou nAektpoviou.

evikdTePa Oe éva OUDETEPO ATOUO O APIOUAG TWV TIPWTOVIWV Tou
nuprjva oouTal pe Tov aplepd Twv nAektpoviwv. AuTdg o aploudg,
TIou oupBoAiZeTal e Z, ovouddeTal aToMIKOG apiOpdg (Ewdva 10.2).
O atoukég apbudg kabopilel To XNUIKG oTtolxelo oTo omoio avrikel
TO dropo. ‘OAa ta dropa evog oplopEvou aTolxeiou €xouv Tov (dlo
ATokO apBud (Z), dnAadn TepEXouV TO Blo apBud mpwTtoviwy.
‘Etol Ta dropa tou dvBpaka pe Z=6 meplExouv dvta 6 mpwtovia,
eV Tou OEuydvou pe Z=8 TePLEXOoUV 8 TIPWTOVIA.

O Pddepopvt mapatrjpnoe Ot n pdla Tou Tupriva Tou atdpou
Tou dvBpaka Atav {on pe ™ pdda oxt 6 aA\d 12 mpwtoviwv. MNa
va gpunvedoel Ty napandvw napatripnon, unébeoe OTL O TUPN-
vaqg ektég and mpwtdvia anoteAeital kat and oudétepa cwuatidla
He pala oxeddv (on pe ™ pdala tou mpwtoviou. To 1932 o Tod-
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Eikdva 10.1
Ot doutkol Aifor g UAnG.

(mpwTéVIQ + vETPOVIQ)
palikoc apibudg

N\,
/EHQ

atopikdg apidués
& (rpotéVia)

Eikova 10.2

To dropo Tou nhiou dmwg 1o PavrdoTnke o Pddepopvr
O nuprjvag tou ototxelou nAiou anoteAeltat and dvo mpwrdvia
Kat 5Uo veTpovia.
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Eixdva 10.3
Ta Tpia todrona Tou uSpoydvou: () mpmio H, (B) Seutépto H
(y) toito H.

\\olKﬁ
8" kai loTopia

Eikéva 10.4

Xivtéki oukdPa (Yukawa Ideki, 1907-1981)
Snoudaoe duatkn ot lanwvia kat o nAikia 22 etwv Eywve kadn-
yntig oto naverotriuto tou Kidto. O lMoukdPa eivat o mpwtog
lanwvag emotriyovag mou mrjye otig HIA uetd tov B Mayko-
oo [MoAepo, drou kat ywe kabnyntiq e Oewpnunig duot-
K¢ oto maveruotiuo Kododuria. Eivat o mpwrog ldnwvag guat-
Kd¢ mou Tribnke e to Ppapelo Noumed duoiiiq o 1949.

4—3—.-—-.—3—-—
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Eixdva 10.5
H eppéeia Tng mupnvikiig uvaung
Ta mpwtévia aMnAerdpodv: (a) pe nAektokeés duvduelg (amw-
OTIKEG), (B) e LOXUPES MUpNVIKES (EAKTIKEG). Ze andotaon ueya-
Atepn and 107 m n woxupr nupnviky) dUvaun oxeddv undevi-
Cetal.

168

vTyoulk (Chadwick), évag paéntig tou P&depopvt, avakdhuye éva
TETOI0 OWMATBIO TIOU TO OvéUaoE VETPOVIO, dnAadr] oUdETEPOVIO
(eidéva 10.2). Emedr| ta vetpdvia eival oudétepa, o aplbudg toug
dev emmnpedlel Tov apBpd Twv NAEKTPOViwv Tou atduou.

o?

@ 1 H ®iH H

Ta npwtdévia kat Ta verpovia ovopdlovral pe pa AEEn vou-
KAgOvia. O ouvoAlkdg aplBdg Twv VoukAeoviny evog upriva ovo-
padetal palikég apidpog kat oupBoAilletal pe A (eikéva 10.2). ZTol-
xela pe atoukd aplBpd p€xpt 20 €xouv oxeddv OAa iooug apib-
Houg mpwToviwv kat vetpoviwv. Opwg Ta Bapltepa otolxeia £xouv
neploodTepa vetpdvia ar’ O,Tt MPWTévia. Ta AToua Tou €XouV Tov
(dl0 aplOud mpwtoviwv (ATOUIKO aplOd) aAAd SLaPopPeTIKO aplOud
vetpoviwv (dpa palikéd aplopd) ovoudlovtal IoéToTIA.

Ta oétona cupBoAilovTal He 52, 6mou T To GUUBOAO TOU OTOL-
xelou. To udpoydvo €xel Tpila odtona (eikéva 10.3), TO XAWpPLO
300 pe OUMBONA S:Cl kal Cl, evé) OTO YAIVO PAOLS UMEPXOUV Tpia
LOGTOMA TOU oUPAViOU HE IO KOWd TO “wLU. Amé Ta 83 otolxeia
Tou undpxouv otn ' oe a&éloyn noodtnta, uévo ta 20 €xouv
Ja pévo otabepn) popdr. Ta urdAlouna €xouv amd dUo €wg déka
otabepd odtomna. Av AdBoupe undyn oAa Ta lodtomna, TOTE O
aplOudg Twv JAPOPETIKWY TIUPHVV avépxeTal repinou ae 2.500.
‘O\a Tta wdétona evég otolxeliou arotehouvral and Atoua Tou o
nuprjvag toug €xel Tov dlo aplBud mpwtoviwv kat dpa Ta dro-
MA Toug TeplEXouv Tov Blo apBud nAektpoviwv. Emedn ot xnui-
k€G 1BLOTNTEG evdg oTolxelou kabopiCovtal amd tov aplOud Twv
nAektpoviwv Twv atéuwv Tou, dnAadr Tov atopikd apdud, oAa
Ta wdtona evdg otolxelou €xouv TIG (Bleq XNUIKEG 1OLOTNTEG.
‘Exouv Ouwg JlaQOPETIKEG PUOLKEG 1BIOTNTEG, OMWG TUKVATNTA,
onueio ™Eng, onueio Bpaouou K.ATm.

Eidape oe mponyoupevo kepdhalo dTt T apVNTIKA POPTIOUEVA NAE-
KTpdvia Tou atdépou ouykpatouvtal o autd amd TIG EAKTIKEQ NAe-
KTPIKEG DUVALELG TIOU TOUG aOKel 0 BETIKA POPTIOUEVOG TIUPHVAG.

Ouwg moleg duvduels ouykpatouv Ta COUOTATIKA TOU muprva,

O nuprivag aroteleltar and BeTiKA QOPTIOPEVA TPWTOVIA Kal
and oud€tepa verpdvia. Meta&U Twv mpwToviwv ackouvtal loxXu-
PE€Q amMwOoTIKEG SUVAELG.

lou opeiletat Aortdv n otabepdtnta Twv nuprvwy; lMatl Ta npw-
évia dev ekopevdovifovtal pakpld to éva ard 1o dAAo;

To 1935 o ldnwvag guotkédg Moukdpa (eikdva 10.4) ya va gpun-
veUoel TO OXNMATIONS Twv TUpAvwy, TPATelve TNV UMAp&n uag
dyvwotng péxpl téte duvaung. H duvaun autr, aokeital péoa otov
nuprva kai sival 1oxupdtara eAKTIK WOTE va UTEPVIKA TV Anw-
on PeTa&l twv mpwTovinv (eikéva 10.5). Autr n dUvaun ovoudle-
Tal 1IoXuUpn mupnvik duvapn. H wxupn mupnviky dlvaun 1 Loxu-
PN aMnAemnidpaon eivatl TOAU kprig euBélelag, dnAadry aokeital
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Mévo HeTAEU voukAeoviwv Tou N andoTtaoy] Toug eival UKpdTeEN
ané 10™° m (ewdva 10.6, 10.7). [ auté To AGYO Ol TIUPHVES EXOUV
népa MoAU pkpd péyebog. H mupnvikr duvaun aokeltal pévo peta-
EU YeTovikwv TpwToviwv Kal veTpoviwv, elval eAkTikr Kat e&ioou
loxupn ya ta Ceuyn mpwtoviou-TipwToviou, TPwToviou-veTpoviou
kal vetpoviou-vetpoviou. EEartiag autq tg ooduvauiag ta mpw-
TéVia Kal Ta verpdvia ovopddovral pe a AEEN VOUKAEOvLA.

MNati elvat avaykaia n onap&n twv VETPOVIWY yla T0 OXNUATIOUO
evOg nupnva;

Ta mpwtdvia étav Ppiokovtal MOAU Kovtd €Xouv TIOAU UEYAAEQ
KIVNTIKEG EVEPYELEG UE QMOTEAEOMA va dAmMopakpuvovtal PeTagu
Toug. Ooo duwg au&dvetal n andoTaon TwV TPWTOVIWY N LOYXU-
P} TupnViky duvaun e€aoBevel kal n anwoTiK NAEKTPLKY duva-
pn ureploylel . Av Opwg METAEU Twv TpwToviwv pecohaBouv
veTpovia, ToTe PETAEU MpwToviwv-veTpoviwv avarrtiooovtal pévo
Ol ENKTIKEG LOXUPEG TUPNVIKEG duvdpelg (eikdva 10.7) kal €10l Ta
veTpévia Aettoupyolv wg «kKOA\a» Tou dlatnpel Ta mpwtdvia oe
kovtvy andotaon. Oco neploogdtepa npwtdvia undpxouv oe éva
nuprva, 1600 TePLoodTEPA VETPOVIA amalrtolvtal yld va ouyKpa-
BoUv evwpéva. M autd kal otoug BapuTtepoug muprveg umdp-
XOUV TePLoodTEPa VETPOVIA and TPwTovLaA.

Eikdva 10.7 »
Netpovia: n k6Ma Tou muprva
To mpwrtovio B kat 10 vetpovio A Bpiokovtal moAU kovrd. EAkovat e toxupr} mupnvikry duvaun. Ta
vetpovia A kat A elvat kovrd kat éAkovral e toyupr nupnvik uvaun. To mpwtovio E kat o vetpo-
vio A Bpiokovtat moAU kovtd kat éAkovtat pe toxupn nupnvik Ouvaun. Tehkd ta vetpdvia Aet-
ToUpyoUV wg «k6Ma» 1 orola auykpatel Ta pakpwd mpwrévia B kat E otov nuprva.

10.2/ Padievépyeia

To 1896 o NdN\og uaokdg MrnekepéN (Bekerel) avakdAuye Ot
MepkA oTolxeia, Onwg To oupdvio, e&€neunav aubdpunTa KAmoL-
€G «akTiveg» oL omoleq apavpwvav TI§ PWTOYPAPIKEG TIAAKeG. H
épeuva ouvexiomke and to PAdeppopvt kat Touqg MEp Kat
Mapia Kiwoupi (Curie) (eikdva 10.8) ot ormolot avakdAuyav dUo
véa otolxela mou e&gnepnav napouoleg aKTiveg, TO TOAWVIO Kal
To pddlo.

MMowa rtav n QUON KAt n TMPOEAEUON TWV VEWV «AKTIVWV»;

OL gpeuvnTéq PETA and TMPOOEKTIKEG MaAPATNPENOE KatéAngav
oto ouumnépacpa OTL oL akTiveq auTég Tpogpxoviav amd evep-
YEIOKEG UETABOAEG TIOU ouvéRalvav OTov TUPriva oplouévwy atod-
Mwv. Alarotwdnke &TL UMdpxouv oTolxela Twv omoiwv ol mupr-
veg dlaomwvtal aubBdépunta. Ta otolxela autd Aéyovtal padie-
vepyd otoixela kat To Qawvéuevo ovoudletal padievepyog did-
omnaon. OAa ta otoixela mou eivat «Baputepa» amnd to HOAURSO
(atoukdg apBuég 82) sival padievepyd.

cC—9
C 9

I4—10'“m—.-|

O O

Eixdva 10.6
H eupékeia Tng mupnvikrig duvaung
Ta vetpovia aAMnAErIdPOUY UGVO UE (aXUPES MUPNVIKEG SUVAUELS
(EAKTIKES).

Eikéva 10.8
0 Mép kat n Mapia Kioupi oto epyaotrptd toug ato fapiot.
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Eikova 10.9
O peydhot nupnves elval aotaBelc kat Slaomwvral EUKOAGTERQ.

Eikéva 10.10 »
Ot aktwvoBoMieq @, B, y ouumepipépovTal e SlaQOPETIkG TPOMO
drav dpxovral uéoa and nAektpwkd nedio. H aktivoBoria a éke-
Tat ano pa apvntikd poptiopévn mAdka, n B EAkeTal and ua Bett-
K& poptiouévn, evw ot y dev aokeltal kaula nAektowr} duvan.

. :H € ocopdtoa

» (5 copdtio B
“oe v oxuivoPoriay
Eikéva 10.11

Ta tpla €dn ™G padlevepyou aktvoBoAag.

Y
Aloupivio
'-——_.__*
.\ Xapti
Padilevepyd
UALKG
Eixova 10.12

‘Eva Aenté pUMo Xapti elval apKETO Yia va aTauatrioet Ty akTl-
voBoAla a. Ma va arnoppognbel n aktvoBolia B xpetdletat éva
Aertd @UMo petdMou. Ot aktiveg y urmopolv va dlamepvouv
Sldpopa UAkd akdua kat weydhou mdxous. Ma va T¢ otaua-
Tio0UlE XpnaiuonoloUue oTpwuata HoAUBSoU ueydAou mdxous.

® -

U — “5Th + He

Eikdva 10.13
Aidomaon a - exmoum) owyaridiou a

. , 238, s . .
0 nuprvag Tou oupaviou “,,U exméunet éva owudtio a Kat peta-

., / / 234
Tpénetat o nuprva Bopiou "y Th.

170

MMwe gpunvevouue To yeyovog Ott ot Baptol rupnves dtaomwvrat
auBdpunta;

2TOUG MIKpoUGg Tuprveg Ta mpwtdvia BpiokovTal oAU KovTd Kal
€TOL N LOYXUPY TUPNVIKY dUvaun UMEPVIKA €UKOAQ TNV AMWOTIKA
NAekTpLKA. AvtiBeta o’ éva peydho muprjva ta mpwtévia mou Bpi-
okovtal ota dkpa Tou améxouv oAU PeTa&u toug (B kat I otnv
elkéva 10.9), ondte n eAKTIKY dUvaun eival acbevéotepn and v
anwoTik. Emouévwg ol peydAol rupriveg dev eival téoo otabe-
poil 600 ol pkpdTEPOL.

-
} "
Padievepyd ulikd

.optwué;tc -
nhdreg

Zwhivag kevod

QwToypapLKn
_— mAdxa

*
AKTIVOBORIeC a, B, Y

Ta padlevepyd otoixela ekméunouv Tpia dlaPopeTikA (dn akTl-
VvOBOALWY Tou Tpav Ta ovouatd Toug ard Ta Teia mpwTta ypdu-
Mata TG eAANVIKAG aAgaprtou a, B kat y. Me Bdon tov Tpdmo
Tou Kwvouvtal Yéoa oe NAeKTPIkd Tedio mpoadloplotke N uon
Toug (ewdva 10.10).

‘Etol mpogkuye OTL N akTwvoPBoAlia a eivar BeTikd @opTiopEva
OWHATIa Katl PAAoTa TUprveg NAiou ;He, evd n B eival apvnTikd
PopTIopEva nAekTpdvia. TéNog n vy elval pwTévia TOAU peYAANg
evépyelag, OnAadr) NAEKTPOUAYVNTIKY akTivoBoAia dénwg Tto opa-
™6 Qwq (ekdéva 10.11).

AIEIOSUTIKOTNTO TWV PASIEVEPYWV OKTIVOBOAIWDV

OL akTvoBoAieg a, B, Y dlelodUouv oe BlapopeTikd BadUd oto
€0WTEPIKO TG UANG (ekéva 10.12). ‘Eva cwudTio a sival eUKoAo
va orapatiost ylati éxel oXeTIKA PeydAn pdla kat OxXeTIKA UiKen
Taxutnta. Eruméov €xel To SIMAACIO TOU OTOIXELWDOUG NAEKTPL-
koU @optiou omdte aMnAerdpd nAeKTPIKA €vtova pe TV UAn.

‘Eva owpdtio B €xel MOAU peyalUtepn Taxutnta mou mAnotddel
v TaxUtnTa Tou QwTtog Kal apvntiké ¢optio (0o pe to PopTtio
TOU nAekTpoviou. Zuvenwg oTapatd mo dUokoAa Kupiwg Adyw
OuyKpoUoewv e AANa nAekTpdvia.

H aktivoBoAia y elval n mo duelodUTIKY amd TIg TPELG, yiati Ta
pwtévia dev €xouv PopTio Kal uropoulv va aroppo@ndouv pévo
arndé éva nAektpovio 1 évav Tuprva. Amoppogdral Kupiwg ard
otoixela peydhou atouikol aptBuol dnwg o POAURdOoG.

AiGonaon a

Kdrowol muprjveg (UNTEIKO() PETATPEMOVTAL OE VEOUG TIUPTIVEG
(Buyatpikoi) ekmeéumovrag cwpdtia a. Mwa térowa didomaocn ovo-
paletal didomaon a. Emedn) ta cwpatida a neplExouv mpwtovia
KAl VeTpovia, 0 Buyatplkog ruprivag Oa €xel pada kat poptio dla-
POPETIKO amd ekeivo Tou pnTEiKoU muprjva. O atoukdg Tou apib-
MOG (Z2) Ba eivar pikpdtepog katd dUo PovAdeg, evw O HATIKOG
apBpog (A) katd téooeplg (eikdva 10.13).
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Aigonaocn B

Katd 1t didomaon B and 1o untpikd nmuprjva eKMEUMOVTAL CWUaA-
Tidla B. Ta ocwuatida B eivar nAektpdvia kKal enouévwg o Buya-
TPIKOG muprivag Ba €xel oxedov v dla pdla alAd dlapopPETIKO
@optio arnd To UNTPIKS (elkdva 10.14).

MG Suwsg ekméurovtal nAekTpovia amé Tov mnuprva, apou o
nuprivag dev mepLEXel NAEKTPOVIA;

Méoa otov nupnva éva veTpovio PeTaoynuatifetal oe éva npw-
TéVIo ekméurnovtag €va nAektpévio (eikdva 10.15). ‘ETolL 0 atopl-
KOG apBudg (Z) auEdveral katd pia povada, evd o padlikdg aptb-
MOG (A) dwatnpeltar otabepdg (ewdva 10.14).

Kal tiq dlaomdoelg a kat B o apxikdg muprvag HETATPEMETAL O
nuprjva dAou otolxelou 1} oupBaivel dnwg Aéue pPeTaoToIxEiwoN.

AiGgonaon y

MNwe¢ napdyetat n aktwvoBoAia y kard m didornaon twv padie-
VEQYWV TUPHVWYV;

Metd and pa didomaon a 1 B HEPKEG POPEG O Buyatplkdg
muprivag TePKAEEl evépyela TePLOCOTEPN A’ AUTA TIOU QvTl-
otolxel otn otabepr] Tou KAtdoTtaom (BepeAwdn) 1 Onwg Aéue
BplokeTtal oe dleyepuévn KATAOTAOY. TN OUVEXELA EKTTEUMEL TNV
ermumAéov evépyela e HOPPr) evog GwToviou HEYAANG evEPYELAQ
Tou ovopddeTal pwTOVIO akTvoBoAlag y Kal peTarimTel otn Oepe-
AWdN katdotaon (ekéva 10.16).

AVIXVEUTEC POBSIEVEPYWV CAKTIVOBOAIWV

Ta pwTOoYPAPIKA QI apaupwvovTal OTav MEPRTOUV EMAVW TOUG
owuatda a § B 1 aktiveg y, emopévwg eivat duvatdv va xpnol-
poroinBolv yla TNV avixveuon autwv Twv owdatldiwv kat Twv
akTivwv. Ektég amd ta QAU Kal TIOMEG AAAEG OUOKEUEG XPNOlL-
poToloUvTal yia TNV avixveuon QopTIoUEVWY CWHATISWV Kal akTi-
vV Y. H Aettoupyia twv meploodtepwv Baciletar otov lovioud
g UANG détav auty BopBapdiletal and cwudtia YeyAAng taxu-
mrag 1 ewtévia PeydAng evépyelag. ‘Otav éva oud€tepo ATOUO
ouykpouotel pe éva owudTio PeEYAANg evépyelag, Tote elval duva-
TéV Kdmola nAeKTpdvVIa TOU aTOUOU va ArmopPOPriooUV eVEPYELQ
andé ta owpdTia Kal va aropakpuvBouv amd to dropo. Me autd
TOV TPOTO TPOKUTTOUV gAelBepa nAektpdvia kKal BeTikd Wovta Ta
oroi{a uropouv va avixveutoUlv pe KatdAAnAn dwdta&n. O To kol-
vég TUMOG avixveutr padlevepyoU aktivoBoAiag eivat o petpentig
Mkéwykep (Geiger) (eikéva 10.17).

234Th 234Pa i

Eixéva 10.14
Aidommaon B - exmopnry owpamdiov B
0 nupijvag Tou Bopiou “uTh exEUTEL éva owpaTidio B Kat peta-
TpéneTal o€ MUPIVA MPWTCKTIViOU “siPa.

{ Eikéva 10.15
Epunveia tng didomaang B
Eva vetpdvio Tou mupnva UETATPEMETAl O MPWTOVIO Kal nAe-
Ktpdvio. To nAektpdvio dtageuyel e moAU ueydAn taxumnta and
Tov nupriva e Hopgr aktvoPoAiag B.

Eixdva 10.16
O dleyepuévog mupnvag EKMEUMEL EVEpyela e LoPPr] NAEKTOO-
payvntkig axktvoBoAlag (pwtovia moAU peydAng evépyetag).

Eikdva 10.17
EAeyxog padlevepyou aktivoBoAiag oe epyalduevous ae mupn-
VIKO €py00Tdol0 e aviveut Mkatykep.
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olkn

4 kai loTopia

)

Eikdva 10.18
dwroypapies emmTwoewv amé v atopiki) PéuBa mou
pipBnke otn Xipoaiua orig 5 AuyodoTou 1945
(@) H m\dmn wag yuvalkag dnwg €ywve and ta eykaduata mou
unéatn and v ékpnén e BouBag evw Potokdtav oe andota-
on uepikwv xhiopétowv and t 6€an drou e&eppayn. (B) H etko-
va dUo nadlwv mou upevay Xwpic paA\id Alyes nuépes wetd
mv ékpnén Adyw e toxupns aktvoBoAiag mou dExTkav.

Eikdva 10.19
QNiebvéq oUpBoro mou dnAwver Ty meploxr} ugnAiig padlevepyou
aktvoBoAlag.

MINAKAZ 10.1

AxTivoBoia ZxeTikr) Blohoyik dpaaTikoTnTa
Aktiveg X kat y 1

HAektpovia 1,0-1,5
Bpadéa vetpovia 3-5

Mpwtévia 10
Jwpartidla a 20
Bapéa 6vta 20

H Opaotikétnta Twv akTvoBoNwv oxetiletal pe mv
noodTNTA TNG EVEPYELQS MOU LETAPEPETAL QMG QAUTEG,

KaBwg kat pe To Babud amoppdPnang ard Toug LoToug.
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10.3 > Bioloyikii 3pdon Tng akTivopoAiag

O 1pdrog pe Tov omoio n aktvoBoAia emnpeddel Toug {wvtavouq
opyaviopouq avagépetal wg Blrohoyik dpdon g aktivoBoAiag.

Me Tov 6po aktivoPBoAia evvooupe téo0 TIG padlevepyeg (a, B,
Y), Ta Tax€wg Kivouueva mpwtovia kat vetpdvia 600 Kal Tnv nAe-
KTpOMayvnTIK: akTwvoBoAia (pwtdévia peydAng evépyelag), yla
napddetypa Tiq aktiveg X. Ta owpatida | ta ¢wtévia and ta
omoia anoteAoUvTal ol aKTIVOBOANEG HETAPEPOUV HLEYANEQ TIOOO-
™teq evépyelag. Ta wtévia 1) Ta cwuatidla autd, kabwg dEp-
xovtat péoa ard v UAn, ouykpouovtal He TOuG JOMIKoUg NG
ABoug. Katd Tig ouykpouUoelg autég €va HEPOG TNG eVEPYELAQ
NG aktvoBohiag petagéperal ota NAekTpévVIid TwV ATOPwWY TaA
omoia armopakpuvovtal arnd autd kal €rol dnuloupyoulvtal LovTa.
M’ auté autéq T akTvoBoAieg TIg ovouddoupe 10viouoeg aKTL-
VORBOA(EG.

Koouikn aktivopodia

To peyaAUTtepo HEPOG TNG aKTIVOBOAlag otnv oroia Aol eKTl-
0€ueba eivat n KooMIKA akTivoBoAia, dnAadn n mpoepxduevn
ané 1o ddomnua (kupiwg arnd tov ‘HAo kat Ta undhotrna dotpa)
kat n onoia diEpxetal and Inv atpdéopaipa. Av Kat n atpdoceaipa
dpa WG TMPEOCTATEUTIKY] aomida OTauaTwvtag Ta meploodtepa
MPWTOVIA 1] Ta OWMATIA a, KATIOlEG KOOWIKEG aktiveq tn dla-
Tepvouv Kat eOdvouv otnv empdvela g 'g. e peyailtepa
Uyn n aktwvoBoAia auty eival o €vrovn. Aev mpénel OUwg va
Eexvdue OTL TO avBpwrivo Yévog eupaviotnke kal e&elixtnke
ME€oa oTo mePIBANOV auTtrig TNG akTlvoBoAiag, ondte o avBpw-
VoG OpPYAVIOPOG €xel TPooapuooTel OtV mMapandvw aKTLVO-
BoAia.

APACTIKOTNTA TWV OKTIVOBOAIWYV

Ot otol kataotpépovtal dtav dexBouv TOAU peydheg dd0elg
akTivoBoAiag, dnwg eivat n n\lakr, ol aktiveg X kat OAeg oL padie-
VvEPYEG (elkdva 10.18). H €kBeom oe aktivoBoAia uropel va mpo-
KAAEOEL OXETIKA NMTIEC KATAOTPOPEG, Yia Tapddetypa n urepPBoAl-
K1 €kBeon otnv nNAakr aktivoBoAia uropel va mpokaléoel €ykau-
pa. Eivat épwg duvatdv va odnyrioel oe coBapéq aobéveleg ako-
Mo Kat oe Bdvato dtav TPokAnBel paldikfy KAtaotpopn TWV KUT-
TAPWV TWV LOTWV 1 HETABOAEG TOU YeveTikoU UNKoU. To mdoo erit-
kivduvn eivat pia aktivoBoAia e€aptdral and To €idog g (miva-
kag 10.1).

‘OMot oL avBpwrol ektiBevtal oge aktivoBolieg. Ot aktvofo-
Aeg mpoépxovtal eite and QuOokég MNyEg, ONwg TA yrjva opu-
KTd, TO €3ap0G KAl N KOOUIKY] akToBoAia, elte and avlpwri-
veg Jdpaotnpldtnteg, Kupiwg aTplkég ePApPUOYEG  (elkdva
10.20).
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dUoIKn PaSIEVEPYEIQ

H kUpla GUOIKA TINYY) PadIlevéPyelag eival To padovio “Rn, éva
dxpwuo adpavég agplo Tou TIPoEpxeTal amd Ttn dlAoTacn Tou
padiou “Ra. To pddlo BpiokeTal oe EAAXIOTEG MOOGTNTES Ot OAA
oxeddv Ta MeTpWUATA Kal To €dagog. Kabwg diaondrat to pddlo
nou Bploketal oto €dagog, ota BeuéAld TwV OIKOJOoPWY, Tapd-
vetal To aéplo paddvio. To paddvio, emeldn) eival aéplo, eUKoAa
dlelodlel oTov agpa Tou omuTioU pag kat yU autd eival erukivou-
vo. Mavtwg évag TAKTIKOG aAgplopdg TwV XWPWV TNG Katolkiag
MELWDVEL TNV TIEPLEKTIKATNTA TOU aépad Tou avanvéouue oe padod-
VIO Kal €T0L PEwwveL Tov Kivduvo.

Koopikn
Iivn ;

Katavadetikd Ayadd
Mupnvikn
- latpikn

Ecotepiki Axtivoypagieg

Padévio

ANGPQIIINEZ APAZTHPIOTHTEZ
®YZIKH PAAIENEPTEIA

AdosiIc aktivoponiag

To amotéAeoua g dpdong TwV AKTWVOROAWY OTOV avOpWIIVO
opyaviopd eivat aBpototikd. H BAGRNn dnhadr nou nabaivoupe av
ekteBoupe oe aktlvoBoAia dev amokabiotartal, aA\d mpootiBetal
ot BAGBeq mou Ba mdBoupe oe endueveq €KOEOEI] OE AKTIVO-
BoAieg. Tn 8éon Tng aktvoBoAiag mou maipvoupe KABe @opd TN
peTpdue oe rem. ‘Evag péoog dvBpwrog mpooAauBdvel mepinou
0,2 rem TO Xpdvo. Mia ouvnBlouévn aktivoypapia Bwpakog divel
nepinou 0,02 rem. H moodtnta Tng aktivoBoAiag mou TPOoKaAel
dueco Bavatneodpo amotéleoua eival yUpw ota 500 rem. ‘Exel
urtohoytotel 6Tt n pé€on ekmounry padlevepyoU aktivoBoAiag armd
OA\a Ta €PYOOTACIA TIUPNVIKNG eVEPYELag MiKpalvel To pEgo 6po
{wng Katd 5 nuépeg, evad and 1o paddvio katd 40 mepimou nueé-
PEG. ZUYKPITIKA Ba prnopoucape va moupe OTL TO KATvIopa evog
TIAKETOU TOlyApwv KABe pEpa pikpaivel tn péon dldpkela (wnig
katd 6 xpovia. H apvntikr dpwg enidpaon tng axtvoBoAiag otov
TOTKG TANBUOMS amd Tn XPEroN TUPENVIKWV OTIAWV 1) and KArmoLo
ooBapd nupnvikd atuxnua eival moAl peyaAutepn (ewdva 10.20).

H aktwvoBoAia y eival n o erkivduvn dIOTL €xel TIOAU PEYAAN
SleloduTIKn IkavoTnTa. Atydtepo emikivduvn eivatl n aktivoBoAia B
kat akéua Atyétepo n a.

Eikdva 10.20
SUVELOPOPES TwV SLAPOpWY MNYWV PadIEVERYELQS.

ApacTtnpiéTnTa

Koopikny akTivoBoAia

» Tomobétmoe €va petpntr MkAlykep OTO
Bpavio cou, pakpld amd omoladrnoTe
padlevepyd myn.

» Ogoe oOe Aettoupyia TO HETPENTA KAl
Katdypaye Tov aplOpd TwV amaplOur-
OEWV Yld XPOVIKO Jldotnua TPV
AETTTWV.

» TUNEe éva @UA\O xapti YUpw amd TO
owAfjva Kat enavalape TG UETPNOELG.

Mewvovrat ot anaplburoeLg;

Tt tunog aktivoBoAiag ¢Bdver otov ama-

pLount; ATloAéynoé To.

» EnavdAaBe tn dadikaoia mepBaA\ovtag
SladoxIkd To owArva pe GUANG aAOUL-
viou mdxoug 6 mm 1 LOAURBOU TIAXOUG
5 cm.

Mewvetat o aptbudg twv anaplbunoewv;

Tt umopelc va ouumepdvels yia to &idog

NG KOOULKNG akTvoBoAiag;
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1.

» Xpnoigomoinoe kai epAPPOOE TIG £VVOIEG TTOU £HAOEG:

Mepiypa®n Tou mMuprva

JUUMAAPWOE TIG TIPOTACELS WOTE va elval EMOTNUOVIKA 0pBEG:

O muprivag éxel aktiva 10.000 QopEG MUIKPOTEPN ATIO AUTH TOU ..ocvvveeeeveeennee. » EXEL eeviieeeieeeinn nAe-
KTPIKO POPTIO KAl TO OUVTPUTTIKA HEYAAUTEPO MEPOG TNG wevvrereerrereeireenns Tou artduou. Amoteleltat amd
...................... KAL ..coveeeveerees. TIOU OVORIAZOVTAL ........o.eee..... O OUVONIKOG APLOOG TV VOUKAEOVIOV €VOQ
TIUPNVA OVOUATZETAL ....vveeeennee aplOudg kat cupPBoAifeTat pe ...... , VW) TWV TIPWTOVIWOV ..eeveerieienienee. Kal
OUMBOAlCeTaL KE ....... >tolxela mou €xouv Tov (Bl10 aplBpd mpwTtoviwv aANd dlapopeTikd aplOUd VeETpo-
Viwv oVOUAZOVTAL ....ccccvveeeieennnns

Na emAéEelg TO YPAUPA TIOU AvTIOTOLKel OTnVv erotnuUovikd opdr) mpdtaon:

i. To puolkd péyeBog A eivat: a) o aplBudg Twv mpwtoviwy, B) 0 aplOudg Twv vetpoviwy, Y) o apldudg
TwV veTpovinv, d) o atoukog aplbudg, €) Timote amd autd.

ii. Ol lodTomol Tupriveq €xouv: a) dleg TIHEG Yia To A Kat To Z, B) Bleg TIEG yia To A Kal SLAPOPETIKEG
yia 10 Z, y) JlapOPETIKEG TIMEG Yia To A Kat dleg yla 1o Z, O) JLaPOPETIKEG TIMEG Yyl TO A Kal TO Z,
€) kavéva and Ta maparndvw.

Padievépyeia

Zto dumhavé mivaka avtiotoixloe Ta £idn g padlevepyol OKTL- | {1, akTvoBOA@ @ a. NAEKTPOVIA
voBoAiag pe Ta owpatidia and ta omoia amoteleltal: 2. aktivoBohia B B. pwTdvia

Mowa anéd TIC Padlevepyés akTvoBONES éxel TV (Bla guon pe To | 3 AKTWOBOA y Y. Tupriveg nAiou
opatd Gwg;

» EQAppOOE TIC YVWOEIC OOU Kal YPAYE TEKUNPIWHEVEG ATAVTHOEIG OTIC EPWTHOEIG TTIOU OKOAOuOOoUV:

Mepiypagn Tou mupriva

Mwg peTABANETAL O ATOMIKOG KAl 0 HAlIkOg aplOudg evog mupriva dtav ekmEUmel avtioTolxa: i) éva ocwua-
Tidl0 q, i) éva cwparidlo B, iii) wa aktiva y;

Juxvd avagépetal OtL Ta veTpovia mailouv To pOAo TNG «KOANAG» WETAEU Twv MpwTovinv. Mmopelg va
efnynoelq yari;

Ta mpwtdvia €xouv BeTIKO NAeKTPIKO POPTIO, evw Ta veTpdvia elval oudetepa. lMati ouxvd ta ovoudlou-
He voukAedvia xwplg dtdkplon;

Padievépyeia

3’ éva aloupwvévio Kouti TomoBetelTal €va ewtoypaplkd ¢\U. Allha oto kouti Bpioketal pa padievep-
Y6Gq ™yn. Metd and peplkéq UEpeq TapatnEoupe OTL To QAU €xel apaupwBel. Mota vouilelg ot prnopel
va eivat n mbavr) artia; H mnyr eknéunel: i) cwuatida a, i) cwpatida B, iii) aktiveg y. Na dikaloloyr-
OEIg TNV €TIAOYT} COU.

2T padlevepyd didonaon B ekméunovral and Tov mupriva niektpévia. Mg oupBaivel KATL Tétolo agou
0 Tuprvag dev TePLEXEL NAEKTPOVIQ;
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ONOR. . WiKO

’ 7 ’ 7 235 238, 7 7 z 7 7
1. Aulo wdtona tou oupaviou eival 0 LU Kal 10 “LU. Mdéoa verpdvia umdpxouv oTov Tuprva Kadevog;

2. To otoixelo udpoydvo €xel aUpBolo H kat atopkd apdud 1. MNpdwe ta oUUBOAA TWV TPLWV LOOTOTIWV TOU
udpoyodvou pe 0, 1 kat 2 verpdvia OToV TUPrva TOUG.

Ja ’, , 7 , 7 7 ’ 7 7 7 109
Mold €idn cwpatdiwv kat méca cwuatidla and Kabe eidog umdpxouv oe €va ATouo ,Ag;

To padlevepyd (OGTOMO Tou HOAURSOU “1Pb upeTatpénetal oe POHoUdlo Bi pe exmoumy aktivoBoAiag B.
Na ypdyelg to MApeq GUUBOAO TOU LOOTOMOU TOU PLOpMouBiou TIoU TIPOKUTTTEL.

NMEPIAHWH

0 Ot atoukol muprveg amotelouvtal and mpwtdvia Kal verpdévia. O aplOudg Twv mpwTtovinwv evdg muprva
ovoudZetal atoukog aptdudg Z. O ouvolikdg aplBudg TwV TPWTOVIWV Kal Twv VETpoviwv ovoudZetal padl-
K6G aplbuég A. Atoua pe TUPYVEG Tou €xouv (Blo aplBud mpwTtoviwv Kal dlapopeTikd aplOud veTpoviwv
ovoudlovtal Lodtora.

0 Mpwtdvia Kat veTpdvia ouykpatoUvtal OTov Mupriva pe v enidpaon g Loxupriq aAAnAemidpaong.

0 ‘Evag aotabng nuprvag dlaomdral, omodte UETATPEEMETAL O TUPrva evog AN\ou otolxeiou. To @avouevo
ovoudletal padlevépyela. Yrndpxouv tpia €idn padlevepywv dlaomndoewv. H didomaon a: o muprjvag mou
dlaomdtal ekmeumel cwudtia a (muprveg nAiou). H didomaon B: o padlevepydq Tuprivag Katd tn dldomao)
TOU ekmEUmel owpdtia B (NAektpdvia peydAng taxutnrag). H didomaon y: o padlevepydg muprjvag Katd
N dl1domaor Tou eKméunel akTvoBoAia y (pwTtdvia ToAU PeYAANG evépyeLlag).

0 Ot aktivoBolieg €xouv BloAoYikég emdpdoelg Tou eEaptwvtal arnd To eidog Kal TNV evépyeld TNG OKTLVO-

BoAiag.

BAZIKOI OPOI
Mowtdvio, veTpdvio Madikég aplBuédg loxupry aA\nAemidpaon AkTivoBoAia a, B, v
ATouIKOG aplBudg loétomna Padievépyela
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