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Ia tov Kafnyn

T6 fiffiio tobto mpoaralel va netbyel dvé axomods. Hphta vi kartacticer
FVWOTOTEPO Eva oRuavTIKG, GTIS HEPES pag, EmaThuoviké nedio, v Bioloyia, va
v aropvbononjcel kai vd deiler mdoo Evdiapépovta kai éxminitind eivar td
Cwvravd évra. Metd vd kdver todc pabntéc vd ayamijgoov w1 ®iey: # yvaon
EVOS AvVTIKELUEVOL YEVVA Kal ueyaldvel THv dydry pag yi’ abto.

Iid vd metdyovv of dvé abrol orxomoi mpoomalicaue Vi Schaovue ApreTéc
AemToueperaxés ninpopopies yid vd kdvovue wiv Biy Cwvravétepy. Avtéc duwmc
Tig lemtouéperes 0é Od ‘mpeme Péfara vd dmopviuoveioer ¢ palytic (omawe Ay
ToUg [Mivareg 4.1 kai 4.2 §j Tic rentTopépeies TV unyaviapdy tic potoaivlieans
Kai T avanvoic k.d.). Mid téroia npoordlea drouvyuoveboews 0d elye drpi-
B¢ td dvrifleta anoteiéopata an’ 6,11 Emididkovus. “Av 6 KalOnpyntic yvepicer
16 Pifiio ot6 gUvoid tov umopel vi mpoomabice v pdOovv of nalntéc tic
VEVIKES TOL ypapués, tovidyioto &g npéc té Kepaiato 2, mob eivar rcai 16 mié
dvokolo. ‘Opiouéva Tunpata tod Biffiiov droteiobv jud anii vnev@iuioy dowy
Siddytyicav oy I'" Nopvaaiov ( Kepdiaio 3) Giid pé peyaivrepn éufatvven. Ta
Kepdlaia 4 xai 5 drotelotbv véa Bin, ayuavursy, xai éxel npénet vi Sober i
ueyaivrepn Eupacy. Ta Hapaptiuate 8év droteiody uépog tic didaxtéas Ginc
aiid fonbipata yid 16 palyti kai 16 ddoralo. "H ouywj ypraigonoinaii tovg,
gidikd tol B, Od Bonbnoer idiaitepa oty taxtonoinany tév yvdoewmy o0 ua-
Ontij yra td eidny tv Cwviavav dviwv. X abté w6 Hapdpriua, brnodencvietal
otd ayédia 1 peyéOuvan If auikpovan wé tiv émoia mapiotdvetar kdbe Cwvrave
ov.

Evyouacte kal éinilovue T fifiiio abtd vi auufdier ativ aiénay tob évdr-
apépovrog tob palnti yia ©p Pooy kai yid v Bioioyia eldixétepa.
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1. EIZATQI'H

1.1 I'vopicpata td@v épfiov dviev - Myygavig

Aév elval ebkolo va xaBopiatel Ti eival Jon, map’ dho mov kadévag pag
vouiZer, ommpilopevog othv meipa tov, nHg 1O EEpEL. Tuyvi dnodiSouue
Sihgopa drakpitikd yvopicpate oté Eufia dvia (otode Loviavong dpyavi-
OHOUG) Y& va ta Eegxwpioovpe Gro thd yopic Lof avopyave coOpT.
Yrapyovv OUmG yopakINpLoTIKG, Tob mpayuetikd xai Eexadupiopéva, me-
toxaivouv 1o Eexdpiopa; "Ag EEETGOOLHE GO WO KOVIA pEPIKE yvopi-
CHOTa TOoU Eyovv amodobel, Giv yupuKINpIoTIKG, otd éufia dvra.

a) 'H xivinon. "H kivnon dpmg, dn’ ™ wd pepud, elval yapaktnplotiko
HOvo &vog pEpovg T@V Eufinv dvtov (h.x. T6 TepltocoTepa QUTE Kai of po-
KnNTEG BEV Exouv Kivnom) kai @n’ TV GAAN cuvaviiétal of mhpa mollég
MEPINTOCELS Gvopyavev copdtov. "Etor Ly Stapopéc Beppokpaciac npo-
Kaiobv THY Kivnon tol dtpoocpaipikod Gépa dnpiovpydvtag tov dvepo, of
nAaviiTeg mEPISTPEQOVTUL YOPW Grd TOV fidio dAAG Kai TOV ExvTtd TOLG Kai
T4 NAexTpovia yOpw and toV mupniva tod dtéuov. “H xivnon iowmov, d&v
anoterel StakpiTikd LupaKTNPIcTIKO TBV [OVTavdy dpyavicudy.

B) Aopf kai Aertovpyia. ADTO mov pig Eviunwoldlel otd Eupia dvta,
Gropa kai ot pikpoTepa, elval 6 yeyovog mag dév elval ankd. TovidyioTo
1600 anid, 800 t¢ meplocdTEpPU AN T dvdpyava chupata, Tod Eyovv 16
i810 pé adta péyeboc.

"Amotelobvtal dréd mohkd pépn mol Eeyxwpilovv. T yuohi, pid nétpa,
TO puakt Paivovtar TEPLCGOTEPO GUOLOYEVT GTd TO QLTO UE Tig pileg, 10
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BLaoTo Kal T4 OALa Tov fi T pHEAICCO pE TO KEQGAL TNE. Tig Kepuleg TG,
T paTie e, TO BOpaKd TG, T GTEPE NG, TG TOHdLL TNG, TNV KOLALL TNG
Kui t6 Kevipi g § Gxopa xai &nd Eva povo KUTTUpo. Zav Eva roimodv
YAPUKTNPLOTIKO TV Lwviavdy dpyavioudv gueaviletal 7| peyain avopor-
opépeia kai i tohundokotTnTa otig Souég Toug. Mpénet axdua va onpeltmfel
nhg ta dhpopa Tpfpatd Tovg Ppickovral tomofeTnuéva pE Kamola TA5M,
Kanola dpyavaesn: 6 olcopdyos KUTUATYEL OTO oTopndyL Tob T0 arxorovBel
16 hemto Eviepo Kol abtd to moyh Eviepo. "H épydveoon adth mTpémer TNV
TpaypLuTOnOiNGT OPLGUEVDY AELTOLPYLDV. ‘H tpopn A.x. TOU HUCLETUL GTO
oToue, Kutanivetal kol Odnyeltal o160 otopdyl, 6mov moAitomoleitul Kol
yovevetal. “H méyn &Eaxolovlel oo Eviepo dmou Kol armoppopodvVIUl TA
Operticd cuototikd. Tehucd, N pala moo 8& yovedTnKe Kol dEv amoppopn-
Onke, arofalletut.

*H &vopotopépeia kKui molvmiokotnta kai i 6pydvemaen Kal oi Asitovp-
vieg 8év yupuxktnpifovy dpmg drokieicTikd T@ Eppro dvia povo. Mepikd
avopyave copate potdfovy pE Td [oviavd, o eOTE TU LUPUKTNPLOTIKG.
Tétota dvopyave ocodpata sival ol pnyavég mod Kataokevdlel 6 Gvlpwmnog.
16 adtokivnto h.y. GAloD dmofnkevetar f Beviivn. Griob yivetulr W
kabon kal | Extoveon, dhlod ustadidetar | kivnon otoldg TpoyxoOLG, HE
£id1k( cuoThuata yivetal i 63\ ynon kai to ppevapiopa | 6 poticuds. “H
dvopolopépele, TolumhokoTnTe Kui dpyavmon tdv dtdpopwy tunpatey el-
var 8ot teg mol Exouvv kai ol pnyavég yid v propodv vi Entterlodv Opt-
opévn hettoupyin: to adtokivito va kivnBel, f| OepllocimvicTikn unyavi
vit Depioel koi v Grovicel, 6 fhekTpovikdg bnoloylothg v kavel drolo-
YIGUOUG.

Cevikd ta tpotdvTa tig Exvng tod avlp®drov, Td KUTUCKEVACHUTA ToU,
t¢ tegvipata, Eyouv mOAAG KOWE YopukTnploTikd pé td foviavd dvta,
Sdrupépoviag ETol Gnd th OmOAoIme GvopyUve COUUTA.

v) "0 perafoliopoc. ‘O dpyavicpog kutavardvel Evépyela Onwg kal pid
punyxavi. To adtokivito A.x. f| | Beprlovimvicotnikn unyavn éacpaiilovv
v avaykoic yia t) Asttovpylo tovg (kivnomn kTA.) &vépyela Kaiyovtag
Beviivn. To6 Aiektpikd wuyelo 1§ & NAEKTPOVIKOG OMOAOYLIOTHG, dLO GAAES
UNYOVES, Lpnotponolody NAEKTPLKT EvEpYELl, NAEKTPIKO pedpa. Ki & op-
vaviopog Bpicker Thv @vaykalo yid Tig Aettoupyieg tou Evépyeia pé Gva-
Aoyo TPATO, Kalyoviag 1 SlaomOdVTug OPLOUEVES XNHLKES Evidoels. "O unyo-
vionog abtésg the mupayeyic Evépyelag Aéyetal kataPoriopos. Eival ¢o-
vepd e 6 kKataPoriondg elval @Uivopevo Kowvo Kal Y1d To0g Opyaviopuovg
Kal y1i OpLtopEveg PNy aves, aeod Kol otig 6U0 TEPITTMTELS Y& TN AglTOLp-
Yio TOUG KUTUVOAMVETUL EVEPYELX TTOL TAPAYETUL GO T1 SLACTAGT XNHIKOV
EVHTEMV.
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‘O dpyaviouog dumc kavel kai kATl dAlo: pTidyvel 6 idlog td kavopd
TOL And Tig TPOQEC Tov. Zav dniadn vd unopoloe Eva abtokivnto va @TLA-
¥xveL ™ Beviivn tov. "0 dpyavicpuods eTidyvel cOVOETES ¥ NHIKEG EVDCELG EiTE
anod aniég eite and dAleg ocbvBeteg. K 61 povo QTIAYVEL TA KAOCIUG TOV
dArG xal té DAlkd dmd té dmola &motelsitor 6 (8iog. AdTH M Aeitoupyia
dvoudletal avaporiopds. Kai yid tov dvaBoriopd yxpnciponotel dvépyeta.
"Eva pépog adTfig thg &vépyelug arobnkevetal péca ot Kuboua Kai, dtav
yperactel, dnehevbfepmdvetarl and adtd ué tov kataPoriiond, d6moTE A KOb-
ol ondlovv meAL of pikpotEpa cvoTatikd. “OAn 1 &vépyela mov Y pEt-
dlovtat of Lwvrtavoi dpyavicuol mpoépyetal of TeALKY dvalvon Gr’ v
NAlakn EvEpYEla pE TO UNYXUVICHO TG @@TOcOLVOESTS.

‘O avafoiiopde eivar Aettovpyia wov dév dmapyel oTig pnyavég kul xa-
paktnpilet t¢ EuPra Svto, dv Kal, Bewpnrikd, timote 8&v dmokAeiet TV
Kataokevt unyovig pé avaporikés Aertouvpyieg.

Qaivetol ooy kabaph mog O dpyavionos Holdlel pe pid XNULKT pn-
Zavi] mov ypnoiuonmolel ynuikég ovoieg Gvii yid tpoyovs 1 ypavalia, yud
v LETAQEPEL TNV EVEPYELL.

‘O kotoBoiiondg ki O GvaBoilopog Gmotelolbv td Svd TuMpoTo TOD
petaforiopod, tijg ocvvBetng dniadn Aeitoupyiag t@v Laoviavdv dpyavi-
cudv kotd v éxdniwmon tfic dnolug npaypatonoteitar dvtahilayn BAng
Kai &vépyelag pé 1o mepipariov. ’Eneildn 6 dpyavicopog dvraiiaoost OAn kai
ivépyela pE 16 meplBdAilov Touv Afue madg Sév elval khelotd GAAE dvoiktd
CUCTIHA.

8) "H dpordstacn. To adbtokivnto yperaletot Evépyeia y1¢ va kivnbet, 6
NhekTpovikdg DMOAOYIOTNAG Y& vd Kdver tovg Dmohoyiopovg tov. lati,
Spwg, yperaletal & dpyavicuodg Evepyela;

"Ag mGpovpe yid mapaderypa Eva Miektpikd wuyelo. “H unyavn tovu
Sdovielel kKatavohdvovag EvEpyela yid va kpatl of younin Bepuokpocic
OV ECWTEPIKO (WLKTIKO) Tov xMpo. "Av dopnooupe, dpwg, Eva yuyelo péca
o’ Eva Leoto dwpdtio, ywpic va dovAedel { unyavn tov, 04 dodue moOg N
Beppokpacia tod yuktikod oL xdpov 6 dpyicel v\ dveBaivel kai botepa
amo opiouévo ypoviko didotnua, 04 yivel (dia pé ) Beppoxpucia tod dw-
patiov. I'd va pfv ocopPel adtd, yid va dwatnpnbei, dniadn, younin 1M
Beppokpacic ToL, TPEMEL KAUTOU KATOU T Uy ovn Tou vi dovAelel KoTava-
Aovovtag NAexTpikd pebua, dniadn Evepyera.

Taon thg puoews elval va eEicmoer 1) Beppokpacia tol yuyeiov pé
Bepuokpucic o0 dwpatiov. Na tEovdetepdoel v dvicotnta. N& kata-
CTPEYEL TNV OpyavmoT tol yuyeiov. ME v Kataviioon Spng EvEpyelag 1
unyavi tob yuyeiov &Eacparifel adtn v EmbBuuntn avicotnte GvapESU
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ot fOeppokpucio tol YukTikod Tou Baidpov kul ot Oeppoxpucio ol dw-
patiov, Eacoaiiler Sniudn 1 otubepn KatdcoTaon oIV Onoia BpickeTal
éva yuyelo yid va Aerttoupyel ocav yuyelo.

‘H tdom tfig poemg v iconeddvel Tig AvicGOTNTEG Y UAdEL TNV OPYUVE®-
on: Eva omitt va avtégel oto xpovo kal va dratnpnOel, ypeldletal cLV-
TAPNOT, EMLOKEVEC.

“Ot,1 cupPaiver pé t6 yoyeio kai 16 oniti, yivetul kai pé tov dpyuvicud.
“Evag dpyoaviopdg ypeidletar Evépyela, yia vi Statnpriosr otabepn v
KUTaoToon Tov. ADTN v &veépyela T ypnolponolel yid Tig diapopeg Asl-
Tovpyieg Tov GG A.x. Y1& Vi GTOPEDYEL TOUG SIMKTES TOV, VA AVUTAT POVEL
tig pBopég Tov, va Emiokevalel Tig INpiég Tov, Vi Kpatd TNV KATAGTUGT] Tou
otafepn. "H id10tnte udth 100 o0pyavicpod va dwatnpel otubepn — dpota —
TV KOTAGTOCT TOL OVOLGleTul OpoLdGTaot).

Ma v Wheicel pd mnyn 6 dpyavicpog ypetdletol Evépyesia. [Ma va
Srutnpnoer ™) Beppokpucia tou, dtav kavel kKpLo, Kaiel Td Toldd KudoLpo
kul tapdyet Geppotnta. "AvtiBeta, Stav kdvel [Eotn, Tupayel K1 amoBdilet
dpdre (kai v’ abtod ypealetal Evépyeln), mob EEatuiletul xui Bondd vi
dratnpnBel yuunin M Beppoxpucia 1o0d chpatoc.

IMaé va dretnpnBet 6 dpyuvicpds oth Lmn, divel pid Slupkn payn: mpé-
mEL vé kpotfioel otafepn TV KAtaoTaon tov map’ dheg tig dilayeg woL
cuppaivouy otd nepifadiiov tov. Mé 16 mepiBdilov tov, dotdco, Bpioke-
Tl of depkn Emkowvevia dviohldoooviag OAN kal &vépyela. [ati, dv
amokielotel Amo O YUOLKO Tou mepBdiiov, meBaiver. "Olot yvopilovue
671 and 10 LoLKO Lag mepLPaiiov ypelulopacte, AGyoL xapT, 0ELYEVo Kal
xwpig avTo, dév propodpue va (NooOLUE.

‘H bpowdotacn napatpeltal kai otig pnyouvég, A.x. otd HrekTpikd yo-
veto. Aév elval dnokieioticy {810TnTe @V dpyavicudy.

&) "H épethonikdomra. "0 dpyavicpog voimler dy1 pdvo ti supPuivel oo
nepiBaihov Grhd kol péca Tov, Kai GvTidpd katdAAnia, xépn of pid idi-
otnta Tov MoL TV dvopdlouvpe EpebroTikdtnre. “H ZpefiotikdTnta slval
rapaktnpionikt i810mta kébe Eufrov viog xai drnotelel pépog Tiig dpot-
ocTaTIKG iKuvoTnTeg TV dpyavicudy.

Kan avaroyo dpuwg ovpPaivar kol pé 16 fhextpikd yuyelo. Mé kdnoto
Spyavo (h.y. Beppduetpo) napokorovfeital 1 Oepuokpacia tod WUKTLIKOD
Bardpov tou. “Otav 1y Oeppokpacia avePel tavo drod Eva opiouévo bpro, pé
Kamolo unyovicnd petaBipaletar and 16 «Beppopstpor O pfvopa, N Sta-
taym, o unyovi) tod yuyeiov v’ dpyicst vd Soviedel yid v katePfdoel ™
Beppokpucia 100 WokTiKod Budépou Tov otd EmBuunTd, ki GO HEC TPOK-
Bopiouéva, dpa. TO Bepudpetpo xai oi ouvdéoeic Tou pé pnyxavn tod
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yuyeiov dviictolyolby ota aicntipia dpyavae kal ta vedpa 1od moAvkLT-
Tapov {wikod dpyavicuod.

Zav cvpnépacpa @md té tponyovueva B4 propodce va einwbel tdg Ka-
pié i81otnta dnd adtéc mol péxpr tdpo EEetdoape, pé EEuipeon lowg ToOV
avaporiound, 8¢ Srapoponolel Baoikd tovg Loviavodg dpyavicpolds &nd td
yopic [on dvopyava chuata, keiva ToLAGy10TO TOD GVOUALOLNE UNYaVES
kai elval tpoiovta tfg avlpomivng téxvne.

K1 dpmg drapyovy dv6 AKOUT, CNUOVTIKES 1810TNTEG TOU YupaKTnpi-
Couvv 1a Covtava dvta, ©| dvanapaywyn kai | teleovopia. "Apaye adTég Ta
Eexwpilovy amod Tig UNYOVEG;

o1) ‘H avarapaywyi. "H id16tnrta tfig dvanapaymyfic elvar facikd ya-
PUKTNPLCTIKO TV Lmvtavdy dpyavioudv. Kabe Lon npoépyetal povo and
Con. Katd v avanapaywyn évag 1 dvd dpyavicpoi divouv yévwnon ¢’ éva
| CE€ MEPLOCOTEPOVG VEOUSG OPYOVIGHOLG o tolg pordlovv. Adth 1 i81-
otnta £xel Baoikf onuocia kol Bewpeital dnd torlrole nhg Eeympilel Tovg
Lovtavoug dpyavicopols and tig unyovés. ot tig punyavég Tig kKutaokey-
aler 6 GvBponog Evd td Loviava dvia katackevalovy pudva tovg th duotd
TOUG.

"lowg dpwg dév mpénel va BewpnBel nig 7 18iotnta adty Sragoporoiel
anoivta t@ Cwvtava évia and Tic unyavég yud duvdo Aoyovg. Ipdte yiati
noirol Dmootnpilovv pé cofapa émyeipnuate nog N Lon yevvhOnke ka-
note o1n yi otov [Npoxkapfpro aidva dnd poévn g, &yt dniadn and diin
Lwn: ol cuvlfikeg ftav xatdAinieg yid v dnuiovpynBoiv and Siapopeg
ANULKES EvoElg TO TpdTOo 1 T4 Tpdta Lwviava dvia mov drnotéleocav Tolg
HoKpLvoLg Tpoyovoug dlmv tdv dAlov. "Eneita yioti &xel dnodeiytel po-
Onpatika (dno 6 padnpotiko von Neumann) 6t elvan BUVATO VA KATAGKEL-
aotel unyavn mov va ntapovoidlel THv 1816TNTA THg Avanapaywyic, Sniadn
T00 adtomorlanmAiactiacuod e Td moéd Grnid pnyovipota tov Exovv v
idrotnTa adth Exovv And Koupod KATUCKELACTEL.

"Av 1| idotnta thg avanapaynyfig 6& daywpilel toug Loviavoig dpya-
vicpolg md Tig punyavés, OOCTOCO 1A AENTOPEPEL TOD UNYaviopod Tng
eaivetar 8Tt yapaler mpaypatika pid EexdBapn StaympioTikn ypoppm
petaly Tovg: 6 pumyaviopds dvanapaywyiis t@v (dvrov dvtov fasileton
navtote kai yopig tEaipeon 6£ pid katnyopio YNUIKOV EVOoE®V, T@ Vou-
kAieika 6Efa. "Etol kGBe cvotnpa mod Exel idwotnta dvanapaymyiis Pouci-
opévn of voukAeika 0Eéa eival Lovtavo, év@d dv 1] dvarapaywyn tov faci-
Ceton o dhio pnyavicepd dév slvar. To dviiotpogo émiong ioyvetl.

0) ‘H tekeovopia. ‘H AtEn teieovopia elvar cbvBetn amo tig AéEelg 1€~
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Eikéve 1: Dotoypapikn pnyavi cé
tout: (a) o @iip (B) 6 ocxotewvog
Baropog (v) kai (8) 10 Srappuypa kai
xAetotpo (g) 6 paxde.

Log, mov £3® onpaivel okomdg, Kai voupoc.

"H teheovopio orodg foviavoig dpyavicpong xal tig punyavég Ekénid-
VETUL OTO YEYOVOG g Kt ol dud avtéc xatnyopisg GvIIKelEvoy Qaivetal
Vi Exouv KGmolo oKomo, va Exouv yivel yid va EKTANpOoOLY, YId VE EniTe-
AECOULV, KATOL0 GKOTO.

Abto guivetar dhoxdbapa Grd T Soun Touc: Exel ET0l oyediactel mob
vd metuyaivel v EKTATpoon Tod okomod abtod. I't’ abtd kai ouoteg 1
Gvahoyeg Sopég dvtikatontpifovy dpOLOTNTE ot Asttovpyia Kai t6 oKoOTd
Y1 tov dmoio elvar oyedracuéves. [Mopadelypa xhaoikd 1 duodtnta TG
Kutaokevii g potoypapikiig unyaviig kai tobd patiod t@v Iniactikdy: f
dUOLGTNTU ToD GKOTOD oD EKTANpdOVOLY TG Bu6 adTd Gviikeipeva slvar 1
Grothinmon onTikdv TAnpogopidv. Id 16 okomd ahTov N QWTOYPUPLKT
pnyxavh Exel @axo, Siappayua, orxoteivé Bdiapo, gvaiohnn eotoypugpikn
rhdKa (@ikp) kul drle oxeticd EEaptiuata. "TAAME Kai 1O pate 1ot Onia-
oTikob Exel mupopola Kataokevn: Exel Kol adtd paxd (TOV KpPuoToAhikd
pakd), v ipda, mob avniotolyel pé 1o Srappayua tic QPOTOYPAPLKTC Un-
xGVAG, TOV aupipinoTposdn yitdva Toh GvTIoTOLYET PE TN QWTOYPAPLKT
MAGKA K.0.X.
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Eikova 2: To avBpdnivo patt
g€ topn: (7) & auerBAnctpo-
ewdng — avth’IleD’ HE T6
wtlp (3) 1 ip1da — uvucrmxn
p.E 16 Blampa;pa (2)6 (p(‘n(ogf
AvTicToxog pé 10 pukd Tig
POTOYPUPIKAS pnyavis.

‘H 8opn dpwg pidg unyaviic kai & tehikdg okomdg mov Exer va EKTAN-
péoel elval, of xabe Tepintwon, anotelécpata Evepyeldy nod Bpickovral
EEw amé adthiv (6 texvitng mov v Eeriake). "Avtifeta Koi of anoiutn
Gvtidiactorn N doun &vég EpProv dviog Bév deeiletal Of KUTUOKEVAGTES
EC amo adtd GAAG of abto 1o 810. "O povadikog kal mévia (dlog Telikog
okonog tov elvar v EEacouricer, pué v avartapaymyn, T Saibdvion Tov.

"Emoxondvtag Sla té mponyolueve pmopodue vi molue g th EuPia
Svta Eexwpifovv Kai dapépouy an’ Tig pnyavég, yioti tehkog povadikog
oKonog toug elval fl Stadvion tovg, mol meTuyaiveTal UE THY dvatapoym-
YN, mob & unyaviopog g Bociletar of vovkieikd d&éw, Evd O TeAikdg
CKOTOg T@V unyxavdv kabopiletar kabe gopd an’ 1oV &vlpono kui of tepi-
TTOOT Avaropaymyfig toug & UNYaviopog tng 8év Exel Kad oyéon pé td
voukAeikd dEéa.

1.2 Ta ntepreyopeva avtod tob Pipiiov

To BipArio adto elvarl ywpiopévo o€ dud pépn. To Eva, 1O cuvtopdepo,
aoyoleltal pué ™ Aertovpyia tod Lwvravod dvroc. ThH¢ Loviaviic unyavic
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kol eldikdTepn THC UIkPOTEPNS AELTOLPYIKTG Kul HOpPORoyIKTC povadag
11¢, ToD KuTTdpov. "ATavtd 1o EpdInpa «tdg AelTOUpYET & OpyavIGHOg:».
EENYel ndg Lel 16 KUTTAPO, N} oTOLXEW®NG abTH pHovada and v onola (Gv
EEaipéoel kaveig Toug lovg) drotelobvral dhot ol Lwvtavoi dpyavicuoi.
T'vapilovrag ndg Lel, dnhadf ndg Aettoupyel 10 KUTTUpO, KatuioBaivovue
KOADTEPQ TG Asttovpyodv xai of molvkivTTapol dpyavicpoi, dimg dv Bu-
pnBodpue ti paBape yid té putd ot Botaviky (Putoroyia), Y14 ta [da o
Zooroyia kui yi6 tov dvlporo otv ~AvBpwrnoroyia. To mpdto AoLmwodv
uépog Goyoreltor pé tig idr10tNTEG THG GAVOROlONEPELUS, TTOAVTTAOKOTINTAG,
opyovmoeng, Asttouvpyieg (petoforiopod) kai OpoldocTacN g ©TO Emimedo
Tod KuTTapOoU.

Té Sevtepo kai peyaritepo pépog 100 Bifriov doyoleital pé THv aGva-
napayoyn Kol thv teheovopia. "Anavtd o’ diiov gidouvg Epmtnuata: yiati
elvar 101 Kotaokevaopevo o Lovtavd Ov; Ilowdg 1o kataokevuos 1| ndg
gtuxe va Kataokevactel ETol kol péE moiwa dwadikacia; X’ abTO TO HEPOG
&€eraletar dxopa f| avanapayoyn, N Fevetikn (unyavicpog g KAnpovo-
pikdTNTOg) Kot 1 TEEEMEN TdV Opyovicpdv. 16 téhog AduE kai yid tnv
Oikoloyia, kiado tfig Bioroyiag mod &Eetalel tovg OpyuviGHOLS GE TYEOT
pé 16 mepipariov mov Lolv, kal tol elval 1600 Enikaipog, dpol oTd Y povia
pac i piTaven Kal KataoTpodn ToD @uoikod nepifdiiovtog £xouv TapeL
gmikivovvn Ektaom.
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2. TO KYTTAPO: AOMH KAI AEITOYPTIA

Efdape ndg 6 dpyaviopds elval pid ynpikn pnyavn: avii éuog oty wn-
xovn adtn va kwvobvral GEoves kal tpoyol, 8nwg 616 Porol, «kLvobvTuly
ANHIKG popro. Ta popra adtd avtidpovrag petald toug Tod mapéyouv Kai
v évépysia mob xperdletar. "Etol i &vépysia nob ypnoiponotel & dpyavi-
cuog elval ynuikn évépyela.

2.1 "O&zdoavaymyic kai "Evépyswa

Avd eld®V ymuikég avTidpacelg ntailovy onpovtikd poro atd petaBoil-
cupo: ol 6&eddosis kal ol dvaywyis.

“Otav pd ynuikn éveon 1 Eva ynuikd otolgeio dEedmvetal, onuaivet:

glte nog npocBiétovrul, o€ dropa H popia, dtopa dEuvydvou (1 mepi-
TTOOT aUTh AEYETAL Kui Kadon) A.y.

1
Cu + = O2 - CuO  «kai - HNOz + il 02— HNOs
2 >

H moOg drd popra dpaipodvral Gropua H3poyovou:

H —
| J i
. i G
A.x. CH, ﬁ(f_ OEH +— Oz — Hz0 + CHC
s .

Z1ig nmepintdoelg adtég pihape Y@ dpudpoydveon. Iloihég and tig
OEEISDTELS GTOV OpyavIGHO elval OTAV TPpaypaTikOTNTe GPUEPOYOVHOTELS.
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Cevikodtepa otig éEe1dmoelg apaipodvial RAEKTPOVIE K1 EToL a0TO oL
obeddvetar, gite dtopo elvar eite pila, adEavel 1O Betikd ¥NpUIKO cBévog
tov, fj Ehattdver T GpvnTikd tov. "ETol 01O mponYoUUEVO TUpUSELYHA Hag
& petahikdc Cu pé oBévog undév dEedmvetal xal yivetar Cut™, dmoktdv-
tag 6Bévog + 2. TAkOpa mo yevikd Eyovde TO mupGOELYHO

Fe*t — Fe*™ + &va flextpovio (e”)
Avtifeta, Otav pid yxnuikn Eveoon dvéystal, cupPaiver dxpifdg o avti-
Gtpoeo, dnihudn:
@ eite dopopodvral dtopa 6Evyovou
Ay. PbO + C— Pb + CO (10 6Esidio tod poivPBSov yivetul pETOAAIKOG
uoivpéog). ‘ 3
® § npocBérovron dtopue HEpoydvou
Ay S + Hy — H,S (08pobeio)

Tevikotepe otig dvoywyég mpoeBiétoviar fiektpovia ki €11 00TO oL
avéyetal, eite elvar dropo eite pila, Ehattdver 16 Betikd obévog tov, fi
avédvel 16 apvnTikd TOU.

Ay Fe™™ " + gva filextpodvio (e7) — Fe™™

Ol o&eldmoerg kal ol dvaywyég cuvdéovtal petald Toug: yid va yivel pida
Gvaywyl, v npoatefodv dnAedn kdmwov AAEKTPOVIL, TPETEL CUYYPOVE VO
yivel kol pud 6&eidweon, va douipebolby niadn dnd kamov drlod HAEKTPO-
via. ' adté otig ynukég dvridpaoelg tod petaforiopuot wirdpe y1a oker-
douvaywyss.

Mepikég yxnuixég dvtidpdoeig, 6Tav yivovtal, dneievbepdvouy EvEpyeLa.
"AAAEG WAL, Y14 V& yivouy, xperdlovtul EvEpyela. ‘O dpyavicnog eivatl Eva
eldog unyavig, mod ypnoiponolel AV Evépyela mol eiegvlepmdvetal anod
OpLopéveg ATHIKEG AvTISpdoelg, YId VA TPUYUOTOTOUOEL GAAES YNUIKEG
petaforég mol yperalovial évépyela.

TAne tig 0felddoelg Kol tO OTAGLHO TOV TOAVTAOKMV HLOPIOV GE UIKPO-
tepa pople drehevbepovetal 1 &vépyela moL Y peElGleTol O OpPYUVIGUOG.
"Avtifeta, cuviiBog ol dvaywyég ypsrdfovtal Evépyeld Yl VA TPUYHOTO-
nowmbodv. “Eva mapadeiyue pidg ceiplg dEeidoavaymyikdy dvTidphoeny
uig deiyver mog kabe eldog dEeddoemg dév dnekevBepdvel v (dla Evép-
yewn oVte kol kdBe avaywyn yperaletar thv idia évépyela. ZTNv eikova 3
ropovotaletal Eva unyavikd avaioyo uidg ceipdc dEedoavuymydv. "Evag
@apOpog obody tupovolGletal odv pih celpd Opbiwy Eratnpimv: kabe xn-
pikn ovota elval Kt Eve Ehatnplo, Sla@opetikod ufkovsg, mol YEPVEL TUVE
tou éve xahobdaxt pé katdiinio dvorypa. To ghathiplo mov 8¢ meotel W
Eva Bapog, dnwg elval M| padpn ceaipa, B paléwsl duyapikn &vépyela.
Avt fj duvapikn Evépyela Ba ElevBepwbel noAig 10 Bhpog @UYEL dnd Tave
tou. "H opuipa cupfoiriler dvé nhextpovia poli, mod nndéve and xnuiky
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"Avaywyn

Eikéva 3: Mryavikd @vaioyo yid pia ceipi ogetdoavaywyikég avridpacelg. "H paivpn couipa
naploTaver dud AAEKTPOVIA Tov TNyaivovy dnd wa oé drln xnuikn Evecn. Kabe Evoon Stav
dév Exel T opaipa elvar otv 6Ledwpevn g popen kal évtiBeta Exel dvayxbel dtav Exel
couipa.

oboia o6& yYNuLKy oboiw, &md Eve ynuiké drodoyfe Mrextpoviov cé drio
¥MuLkd drodoxéd. “H ynuikn odoia Exel avuydel, dtav pépvel mdve g
oopuipa (dniadf dtav tfig npoctefody NAekTpovia): ToTe Sredétel SuvapLKn
gvepyela mol yivetal xivntikh (Ehevbepivetal) pohig OEedwhel, nokig yd-
oel T coaipa (8doel NAexTpoOVIL).

Kale dvaywyf yié va yiver ypertaletar va tponyndel md 6&eidwon, oyt
Suwg drotadnmote: Etol A.x. &v t0 koviitepo Ehatfiplo Bpiokdtav npiv awd
6 yniotepo, 8¢ 04 propodoe, yavovtug TO YNAOTEPO TN coeipu v TV
TEPATEL GTO KOVTOTEPO: 1| CQUipa EXEL TAV TACT d1upKrdS Vi TEPTEL L UunA0-
TEPU, VA YGVEL TUMUATIKG TH SUVapLIKN thg EvEpyela mov of kabe Elatnplo
ghevfep@veTal cav KvnTkn EvEpyela. ADTO TO umyaviko avaroyo elvai
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idlaitepa kurd yruti pag deiyvel Griieg SLO TAEVPESG TV YNUIKOV AVTISpd-
cemv Tob KutaPforiiopod. "TAv mapadeyTodue S dpioTtEPG N apyikn BEomn
Mg opuipug (dniudn tod Cevyaplod @V HAeKTpoviey) deixvel né to Dyog
oto Omoio fpicketul TN SLVUULKT EvEpYeLlu oL BG peETATPUTEl GE KIVTTIKT,
katefuivovtug okuAl okuil T@ Ehatnpla, T0Te BAETOLUE mMC T EVEpPyEla
abTn o1yd o1yd, OTUd1UKG, LETUTPENETAUL CE KIVITIKN. & kafe mNdnpo Thg
ceuipug, of kabe dNAudn kutéfuopd tng, ElevbdepdveTal Hid HIKPT TOGO-
TMTU KV TIKAG EvEpyelug Kul avTioToly o EAUTTOVETUL 1) SUVAUIKT EVEpPYELX.
‘H ddonaoy t@v noldniokov popiwv otév katafoiiopo kai 1| 6&eidwon
tovg y1a va Greievbepwiel 1 Evépyela mov Kpatodv PEGH GTOUE ¥ MULKOVBG
Toug Becuobg 8év yivetar amotopa, Sia prdg, @rAha ovyG olyd, TUMUROTIKG.
"Etot, anelevbepdvovtul, kdbe gopd, pikpd nocd &vépysiog. “Av yivotav
Srapopetikd, Gv N Gnekievbépwon yvotav dmotopa, Bd ExivoTav peyaAn
nocotntu Oeppotntug, mov Ba okotmve 1O KLTtupo. Ol Gvtidpacelg dumg
yivovtul £to1 mol Té mood THG Evépyelag Tov EhsubepdvovTaul Vi Tval Hikpd,
yivovTal Katd Kamoto TpoOTo «EV yoypd». INd va yivel Spwg adtoé mpénet ol
AVTICTOLXES Y THIKEG ODCiEg TOU Tuilovy T6 poro Tdv Elatnpiov 100 unyo-
vikoD pog dvaioyov, va ‘val tonofetnpéveg of Kamolw Gkplfn oelpd, dnog
elval T4 Ehatipla 610 Topadelypd pog npdTe TO YnAOTEPU Kol META T
rouniotepa. "Etol axpifdg cupfaiver kai pé tig ynpikég odoieg mov déyov-
Tl Ta NAEKTPOVIA OT LitToxOvEpLa Tod Kuttipou: elval Tomofetnuéveg Ué
kanowa kubopiopévn ceipd, dnotehodv Eva eldog cuotoyiog (UnaTTUpiag).

2.2 To ATP

‘H osipa tdv Elatnpiov (tfig eixdvag 3) drnotehel 16 unyavikod Gvaioyo
MG CUYKEKPIHEVIG CELPAS ¥MULKOV AvTdpaoewy 100 katafoiiopod mov
Oleg poli ovopalovtul 0EEIdMTIKT pwopopuiimoT.

‘O&edonikiy, yioti yivetal pid ceipd and okeldooeig (xdbs opd mov
eevyel N oeuipa and Eva glathpro kai todto Eemetdystal &hevBepo). O
ofedbmoelg abtég KatuAnyovv oo va oynuatictel vepo: Ta fArextpdvia
KatoAnyouy ato 65uyovo 1od dépa (tob otd [Ha Seopedetal otolg TvebUO-
veg kol HE TNV KukAogopia ¢pTdvel dg Té6 televtaio kOTTAPO) Kol 16 popTi-
Louvv @pvnTikd E1ot ol Vi popel v EvBel pé Petikd iovTa H3poydvoL Kai
V@i CYMUUTIGTEL VEPO.

Dwopopuiinen, ndkhi, Aéyetal yiati f Evépyeia mol &revBepdvetal of
kale ofeidmon ypnotpever yia v oynuaticotel 10 ATP. TAXAAG ti elval 10
ALP; :

To ATP (éi-ti-ni) slval pud d1e6vig cuvtopoypaoia yid 16 pakpd dvopa
tob ynpkol abtob popiov: tpLewoopiktny adevoosivn (CAdsvooivn Tpi-

18

YnepromoBnke amné to vatitouto Exmaideutikri MoAmkng



Eixévad: T6 ATP. Mé unié ypodpa taftopa tod N,
HE KoKKIvo 10D O, pHé padpo tob C, pé kitpivo tob
P, xai pé donpo tod H. Of tpeig pileg 100 pocpo-
pikod dEéog Bpioxoviar oty ovpd ol popiov,
ota dera.

@ (Ph)ocopixn). TO popro adtd drnoteieitar and adevivn (pid ynpikn éve-
o1, pid dpyavikn Baon, nod 8a cuvaviioovpe dpydTepa Kai ohv pHEPOg TS
KOTAoKELTC TV VOUKAEIKOV dEEmv) and ptfoln (nid mevtoln, dniadn Hda-
tavlpuka pé mévie dropa dvBpaka, Tod ki adin drnoterel pépog Tiig Kata-
OKELTIC Oplopévmy VOuKAgik®v dLéwv), kai tpelg pileg oD pooopikod
dEEoc. AbTég ol tpelc pwopopikeg pileg elval Evopéveg otn celpd Kai oyn-
patifouvv &va eldog odpig 616 popro. "H Evoon adevivng pé prfoln iéyetar
adevooivn. "Otav i tpitn pwocpopikn pila (éxeivn mob PBpicketat oy
avtibetn pé thv ddevooivn Béon) (BAéme eikova 4), anoywpiotel and 6
Loplo, d3niadn drocuvdedel an’ ) devtepn, ElevBepdvetal molht| EvépyeLa.
‘H ovvdeon dniadn tpitng xai debtepng pilag yivetal pé décipo dynAfg
gvépyelag. Xperdletal Aowmov mohdn Evépyeia i va EVmBET pid goopopikn
pifa ¢° Eva popilo drpwcpopikiig ddevoosivng (ADP, popilo nob drnotereital
and adevivry, p1poln xai dvd povo pwcpoptkis pileg). Mé v Evoon adtn
oynuotiCetat BEBara ATP. "Etot

ATP = ADP + POsa™ ™~ + &vépyswa
ATP goptiopévo PE EVEpPYELD ADP darogpoprtiopevo

| t

1 @)l adevivn

#'
p1Botn T Wl
S amofnkn
O_Q\,vo EVEPYELOG _O +O+
Tpele L 2,

omopopikes pileg ADP PO

‘H anofnkevpévn &vépyeia 616 deocpd «bynifg Evépyetagy cupBoriletar
o mave W Eva kouti pé Eykieioto Eratnplo (duvapikn évépyeia). "Otav
ondoel 6 deopudg abtog, 1| Evepyeila Ehevbepmvetal (dvorypa tod kovtiol Kai
anelsvbepwon Tod Elatnpiov).




Znyv 0Ee1dwTikn pOoPOopLAInGT Aoindv AV EvEpyela mol Eievdepdve-
Tl o tig dradoyikég 0Eedmosig T ypnoiponotel 6 dpyavicpog yid v
npocléicel pa pwopopikn pila otd ADP kai va 16 xédver ATP: étot édnofn-
Kebetal évépyela o Eva deoud «dynAifig &vépyelacy, Eva deoud mol, dtav
7 peraotel, propel vé 1oV oRGoEL Kol VA TR ¥ PNOILOTOITGEL.

X Brounyovia 1 xmmcﬁ EVEPYELD TOV KOLOIU®V LETATPETETAL, HE TAV
Kuvon tovg, Gé Bepudnta mol of cuvéyeld Kai PE KATAAANAES UNYOVEC
HETATPENETOL OF UMY OVIKN, NAEKTPIKT], QOTELVA T yMUIKN &vépyela. ZThv
OLE18MTIKT POOPOPUALOOT] 6 dPYUVICHOS UETATPENEL TH YTULKT &EVEpysia
ot GAAT ynuixn, eTidyvoviag ATP. Adtd kavel kai pé drilec ¥ MUIKES dvTL-
dpaoeig tob kutaBoiiouod, énog Bd Sodus. AéV kavel dumg mavTa adTn T
petatponn, yroti yxpewaletar kai Bepuikn &vépysia (Y& véa (eotaubel dtav
KpumVEL) kol unyavikn évépysio (yud va kivnBel §| va xdvel xkiviicelg tdv
TUNHATOV TOL) Kol EVEpPYELE Y1d HETEQOPAE XNULKOV 0DCLOY HECH TOV, AKOUT
Kai fllektpikn évépyewn. “Otav ypelactel vé Eodéyel Evépyela, xpnoipo-
notel T ATP, mod y1' adTtod OVOULoTNKE EVEPYELOKO «VOULGUU». v TO VO-
popa ot ypnotporoleital (AvtaildocosTol) yid vadroxtn8odyv dyadd, Etot
Kai f| xnuikn évépyeia tob ATP avialidcoetal pé dilov eidovg &vépryela,
S8tav ypelactel GAiov eldovg Evipyela & dpyavicuog.

‘H onuoocia tiig 0Ee1dmTikfig pnopopuiimong yid v Evepyelaxt] oiko-
vopta A.x. tob @vlpdmov paivetal xabapd &no 16 811 & avlpdmivog dpyoa-
VIopOG (dtopno pecov Bapoug kal fAlkiag moh KAVEl HETPLE COUUTIKT Epya-
ola) mapayel oé 24 Gpeg cVVOLIKG (Kai QUGLKE ypriyopa, maAl, 6 druond,
dnadn dupkdg wapyet kol Slaond) 70 Kikd nepitov ATP, mtocétnta ion
nepinmov PE 10 Papog tou.

To ATP eivar pid drofnkn pikponocotintomv évépyslag ypiyopa xai
Gpeca ypnowonomciung. ‘0O dpyaviouds umg Exel Kai peyahdTEPES Go-
Ofkes Evepyerag @Al mod 8&v elval tOGO YPTYOPL ¥ PTCILOTOLGLUES: TO
Guoko, 10 yAvkoydvo, ta Ainn kai tig mpmteived.

2.3 Ta "Evivpa

Ol ynuikég dvtidpaosic 100 petaforicuod 8¢ BG mpuypatomotobvray
Gr6 poveg tovg, obte kv 0a ‘pyilav, ywpig t@ Evivpa. Td Evivpa slvol
kuTehiTEG TOL EMiTayvVoLY 1 Slevkolivouy Tig S14popes YNILIKES avTidpa-
oe1g, xopig Spwg vir «pBeipovram yiati o1d téhog Tiic AVTIOPACEMG PUivov-
tar va pny Exouy @Ahagel, oy va pfv Exouvv l6kou ypnolporoinfel, Mi-
KpEg mTOGOTNTEG TOVg dprolv yid va Spdoouvv. T’ adtd kai @ dvoudlovy
Boxaralivtes. TMMapayovtar &nd th KOTtapo Kol elvar peydleg dpyavikég
evooelg. Kabe Evivpo:
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Eikéva 5: I1dg Spodv 1a
Evivpa. "Endve: To #Ev-
Cvpo (yuralio ypdua)
npokaiel O OnNAoLUO
H1EG OPYaVIKT G EVDGEDG
OE L0 Koppatia. Katom:
Toé Evlvpo cvvBétel and
Su6 Evdoelg pia véa dp-
yavikn &voon.

@ eite elval pid npwteivn
@ eite dmotekeltar and Svd woppdatie: 16 peyurivtepo (Groévivpo) eivor
TPpOTEIVN Kal TO pikpoTeEpo (CLVEVLLHO) d LA xNuLKA Evoon.
AlgvkoAvvovtag Kol €tol émitayvvovtag Tig yMuikés avtidphoeig toh
petaforicuot, ta Evivpa drotelody to0g pubuiotéc tdv ynukdv drlaydv
o10 kiuttapo. "Evag oxnuatikdg tpomog mov deiyvel ndg dpodv td Evivua
paivetal otig eikoOveg 5 kai 6. ZtNv npodTn elxdva 16 Evivpo (pé 1o yaralio
xpdua) ondlel pia dpyavikn Evoon cf dud Koppdti, &vd 610 KGT® PEPog
g elkovag 10 1810 Evivpo and ta dvd koppdatia Eavacuvlétel Ty dpya-
VviIKT Evoor. Kanowa cuvappoyn (taipiacpu) otig Emupdveleg kai ] doun
tol evibpov kai tiig yMukig Evboemg mhive oty onola &nidpd (drboTpo-
pa), 6mwg oTN cuveppoy kiewdod kai kiedwvidg, eaivetal vi S1evKoAD-
velr ) 8pdacn tob &vivpov, aeod to Eviupo o1V TpdTN acT tiic dpiceng
Tov EvoveTul mpookKalpa UE T0 OrOCTpwu, O Gykaiidlel. AdTd ouivetat
va cupPaivel kal otv GAAn (glk. 6) oxnpatiky ntapdotacn pé ™ Sphon
&vog GAlou &vidpov. To &vivpo adto Bondd otfiv dxorovdn ynuikn &vti-
dpacm: otn petagopd pdc emopopikiic pilag (6 tehevtaiog xikiog Tfig
obpdc tob ATP) and o ATP (mob yivetor Etot ADP) otf yAukdln (Bvo
chkyapo pé 6 dropa dvBpaka) mod googopuiidveral. Ki 8d 16 oyfjpa
deiyvel mbdg 16 Evivpo dykahialel kai @épverl kovid 1o ATP kai ) yAvkod-
{n, Bonbavrtag Etol otnv mpaypatomoinoT TH¢ YNuikic dvtidphosnc.
‘Evepyé xévipo tod &vibpov slvar 16 pépog tou mol pmopel vé ywbel 16
OmocTpwpd Tov 1| Ta HTOCTPOUATE TOL YId VG yivel §| xMuKH Gvtidpacn.
"AKpiPdg Emedn To &vepyo xévipo, O KEVIpo dnAadr brodoyfic, Sev elvar
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"Evivpo

L

ADP
“"Evlupe
Daocpopuiimpévn yAukdin &

"Evwon évidpov
xai dmocTpwpdToy

Eixéve 6: [Tag dpodv ta Evivua. “Eva vivpo (palpo ¥ pdua) déxetal oo Evepyd TOL KEVIPO Eva
1op1o ATP kal éva pudpro yaukolng (kai ta duod pé Aadi). "Etot yiveral duvato v petafrifactel pra

pwoopikn pile dito 1o ATP o) yAukoln.
q f Y SN
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