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I'id tov Kanynm

T6 fifiio toite npoanallel va metiyer dvé axoroic. Hpdta vi KatagTyael

PVOIGTOTEPD Eva GUAVIIKG, OTIC HEPES Hag, ERIGTNHOVIKS TEdio, T Bioloyia, vi

vy dropullononiaer kai vi Seiler moao Evdlapépovea Kal EXTUANKTIKG &fval Td
Cowvtavd dvra. Metd vd xaver toog palytés vd dyamjaony i Pvan: 1 yvao

i
Evog dvTikergvor yevvd Kal peyaiciver Ty dydmy pag pr’ anto.

[ vi metiyovy of dvo attoi oxomol npoaratijaaue v dHaovE APRETES

AETTOUEPEIARES TARpOPopiESs TG vd Kdvoupe Ty Gy (oviavetepn. AUTEC Guwe

tic Jentouépeies 06 Od ‘mpene féPata vi dropvgpoveiae 6 palytis (omeg Ag.
toig Tlivaxec 4.1 wkai 4.2 §j Tic AeRTOUEPEIES TOW [T OVIGUOY Ti]S peatoaivieang
Kai Tjc dvamvoc k.d. ). Mid tétoia mpoandaliea dropvypoveraens Ba slye drpr-
fiig ta dveitieta drotedéopata an’ é,u émdihovue. "Av 6 Kalypyujs yvopiai
w6 fifiiio até oitvoidé tov umopel vi mpocnathjaer va patlovy ol palnrig tic
PEVIKES TOU PPApES, Tovidyiate ¢¢ mpos 1o Kepdiato 2, mov elvar kai té mio
diaroio. Opopéva Tujpata tob fifiiion dnoteiotv i anij mevbvan dawy
Siddytyxar oty I Pogvaaion ( Kepdiato 3 dAdd pi peyaiitepy éufiatiovan. Ta
Kepdiaa 4 rai 5 droteiody véa Oin, oppavuky, kal éxel mpémer v dolel 1
peyalitepy anpacia. Ta MHapaprijpaza 6dv anotciotv uipos tHs didaKtias DANS
wiii fonhjpata i 16 pafhyog kai w6 ddowaio. "H quygvi yprajonoina] tove,
cldied tob B, Ua foylhjoer idiaitepa oty TaKtonoel)ay TV pVaoEwy To0 fa-
Optij i tdgeidy v Covravay dvrov. X alté o Hapaptyua, tmodeikvieTal
ata ayidia i ucyéovan i auikpovan ué Ty ércia mapataveral kate Ceovravo
ov.

Ebyopaate kal éinilovue 16 fifiio avto vi cupfiaier onjy abiénon tob Evor-
apépovroc tod pallyti yd o) Pvay kai yd tj Bloloyla cidikotepa.
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1. EIZATQI'H

L.1 I'vopiopota té@v épPiov ovrov - Mnyavig

Aév elval ehkoro vi kaBopiotel Ti elvar Lon, tap’ 6ho mov kalévag pag
vopiler, omnpillopevos oty meipe tov, mhg O EEpel. Tuyva amodidoups
duagope Slakpitika yvopicputa otd EuPra dvta (otoig Loviavoig dpyavi-
‘opolg) Y va T Eeympicouvps amod T yopic {on avopyuve COPTA.
Yrapyovv Spmg yupuktnplotikd, ol tpaypanika kul Lexaupropéva, te-
tyaivouy 10 Eexmpiopa; "A¢ EEETAGOVNE ATO MO KOVIA HEPIKA yvoOpl-
opate ol Exouy arodolel, oav yapuktnpioTikd, otd Eufia dvra.

u) ‘H kivinon. "H kivnon épwg, Gn’ 1) Hia uepld, elval Yupaxtpiotiko
HOVO £vOg pepoug TV Eufiov dvtov (h.y. T neprocotepu puTA Kal ol pi-
K1TES OEv £xouv Kivnon) Kai (lTI.ITl']\' Al cuvavTiEtal of Tape TOAAEG
MEPITTOOELS Avopyavoy copdtov. "Etol Ay, dwwgopég Oepuokpaciog mpo-
KOAODV THY KIVIET 10U ATHOCHAIPIKOD GEPE STHLOUPYOVTUG TOV (VEWD, Ol
TAUVT TEG TEPLOTPEPOVTAL YOPMm Ard TOV fAL0 ARG Kai TOV EaLTO TOLE Kal
T NAEKTPOVIL YOp® Gnd tOvV mupnvae tob atopov. "H kivnon rowmov, Sev
GMOTELED SLUKPITIKO Y UPUKTIPIGTIKO THY LovIavdy Opyavioudy. ¢

B) Aopn kai hertovpyia. ADto mol pig évrunwotdlel ot Eufa dvra,
aKOpe Kol atd pkpdtepa, elval 1o yeyovog nog 8ev elvar @nhd, Tovidyloto
1060 GnAdr600 T4 TEPIGCOTEPH ANO TG AVOPYUVE GOMATU, TOL EXOUV TO
{010 pe avra peyedog.

"Anoteholvtal andé moikd pépn mov Eeywpilovv. To yuahi, pud wétpa,
TO PLEKL EAIVOVTIUL TEPLCCOTEPO OHOLOYEVT AmO TO QUTO pE Tig pilec, 16
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[5/ (UGTO KUl T GUAAN TOL lm luth(‘iu Qe 1o KEQUAL TNG, TIC KEPUIES TNS,
T panie g, 10 0d DPUKG TNS. TU GTEPQ TNE, TU TOoLU TS, TV KO TS
ki TO KEVIPL TNS 1| GKOpU Koi Gmo Eve Hovo KUTTUpo. Tav &va ooV
CETUL ) HEY(AY] GVOpROL-
Ldkopa va anpetnel

S UPUKTIPIGTIRG TOV LOVTUVEY Op7avIGHOV Epguvi
LOf it 3 P |

OPEPELE Kui 1) TOLUTAOKOTNTU OTIg dopég toug. pi
e TG Lapope THIRUTG Toug PpiarovTul tomoleTNIEVE HE KUTTOWL TAST,
KGO OpYavOeT): O 01000UY0E KUTLANTEL 6T0 GTopdyL ToU 1O dxorovilel
10 LETTO EVIEPO KUl ubTo TO Tyl EVIEpO. "H opyaveon adTh EmTpenst Ty
TPUYHUTOTOUNGT] OPIGREVOV Aertovpyi@dy. “H Tpogi) 2.y, TOU HUGIETHL GT0
GTOO, KUTUTIVETUL KUl HONYEITUL OTO CTORUYL, Omou TOATOTMOLEITUL KUl
yovevetat, “H méyn EZoxorouwlel aTo Eviepo Gmou Kol Groppo@oivu T
(pemTIKG CLOTUTIKA. Tertk, | wece OO SE yOVELTIIKE KUl &V AmoppomIy-
Onke. arofairetal.

“H (voHOIOPEPELY KUl TOAUTAOKOTITU Kul 1| Opyavemon Kul ol Aelitoup-
yigg &V yupukTNpliony HHmG GrokieloTikg To Epfue ovia povo. Mepika
GVOpYUVE GMEUTE LOLLLOUY HE TU Zoviavi, 60 ubTa T /Upuktl]plrﬂlh(l
Tétoww avopyuvy COUILITE ELVAL ol PNFLUVES TOU KUTHGKED (et O avbponog.
Y16 UUTOKIVITO A.x. (AroD arobnxetetul 1 Peviivn, Grhob yivetal 1)
Kunon Kai 1 EKToveot), Ao HETUSISETAL | KIVI|OY] GTOUG TPOLOVE. g
gidk( ouaTnUTe FlveTal 1} 06NyNaN Kul 16 @pevapiopa i 0 potiopos. "H
(VOLOLOREPELL, TOAUTAOKOTITU Kt OpyavesT] TV SIEPOPmY THITHETOY el-
vt 1810 TES Tow Exouv Kai ol pyevig yua Vi LTopoly Vi EMLTELODY OpL-
GREVY) AELTOupYiY: TO antokivnTo va kivnlel, 7| DepilosioviaTikn P avn
vit Depioel kui v dhovicer, O NAEKTPOVIKOG DIOAOYIGTNG VG KAVEL Onoio-
YLTHOUG.

[evik T Tpoiovia ThHg TELVIS TOU avilphTou, T KUTUOKEVAGHUTA TOU,
T4 TERVARGTO, EXOUV TOAAL KOW( FOPUKTNPIGTIKG pé T Joviavi ovid,
Slaipovtag EToL aro ta DIoA0ITY avopyuve COUIT.

) "O perafoliopdc. “O opyuvIoUOg KUTUVOAMVEL EVEPTELL OTmg Kul pud
pnzaviy. To abtokivito oy 1 1) Beprlouroviotiny unyavn siaapaiilovy
my avaykaie yue T Asttoupyia Toug (Kivion KTA.) EVEPYEWL KULYOVTUG
Beviivil. To MAEKTPIKG Yuyelo N O NAEKTPOVIKOG OnoloyloThg, 6ud UAAES
L)L OVES, 7 POILOTOLODY NAEKTPIKT EVEPYELS, TAEKTPIKO PEDHO. Kt o op-
YaviGpog Ppioker Ty Gvaykala yuo Tig hertovpyieg Tov EVEPYELL HE QV-
1070 TPOTO, KulyovTag 1| SlucTmvTug GPIGHEVES ¥ NIKES Evoels. O pnyu-
Viopdg abtog Tijg mupuy@yilg Evepyelng révetur Ketaforiopos. Eival go-
VEPO TG O KATAPOALGUOS EIVEL QUIVOPEVO KOWVO Kui Y10 100g Opyavicuong
Kail it OPLOUEVES PN LUVES, GPOD Kal OTIg BLO MEPIMTOOELS V1L TN AELTOUP-
yitt TOUG KUTAVALOVETUL EVEPYELL TOD TUpayeTw And T SIACTUGT FNHIKOV
EVOOEMV.
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‘O Opyuvionog dUmg Kavel Kui Kot dhio: QT VEL O (510G T( KUNO L
TOL (1O Tig TPOYES Tou. Tav dniudi vi propolioe Eva abTokivnTo Vi OTLA-
yvet T Peviivy tou. "0 Opyaviopog @iy ver cuvieteg YNUIKES EVOCELS ELTE
Gno Gmhig site Gmo dhiec aivbeTes. Ki 831 povo @Tidyver T KOO TOU
(hAG K0l TG DRaKkG Gmo 6 omote dmoteheital 6 idtog. AUTI 7| Aettovpyia
ovopaZetut avaforiepds. Kai via tov dvuefioriopo ypnoonolsl EVEPYELL.
"Evit pépog aiTig THE EVEpYEINS Aol KEVETIL HESU OTA KUUGLUY Kul, dtav
yperaotel, anelevlepOveton dmo alT pE TOV rutePoriod, 6note @ K-
cu oTGlouy mhkt of pkpotepu ouotutikd. “Oin i Evepyeld mov ¥ pEL-
@Zovrul ol Coviavol dpyuviciol mpoEpyEtul af TERIK Gvaiuen an’ v
NALUKT] EVEPYELL PE TO PUNZUVIOHO TR pwtocuvlrenc.

Kol yu-
pukTpiZer T EpPru dvio, Gy koad, BeopnTKG, titotu 8Ev GmokAieier ™V

‘O dvaPorionog eival hettoupyia Ton SEv UMAPYEL OTIG HLAVES

KUTUOKEVT N7 OvTS pé avaforikés Aettoupyied.

Daiverur Loumoy kubupd THg O OpYuVIGHOS HOWCEL LE LG L NPIRT) BN
AAVT] 00 ¥ PHGLHOTOIET JIKeS onoieg avl yid Tpoyos 1 Ypuvalio, yu
V@ LETUQEPEL TV EVEPTELL.

"0 ketuforionos ki 6 dvaforiouog arnoteloty T Svo Tunuate 100
petaforiopod, tic cuvletng onk adn AE1TOUPYLHS TOV ZovTuvoy Opyuvt-
GUAV KT TV ExoNioan ThHe Omoiug TpuyHUTOTOLETTAL avtailoyn UAng
KUl &vEpyetag pe o mepipiaiiov. Enetdn 6 0pyuviopog Gy tekrGooet UAN K

EvEpyEL UE TO MEPLPUAAOY TOU AEPE TOC GEV ELVUL KAELOTO GAAG GVOIKTOH
GOOTIH.

8) "H dpordotacy. To antokiviTo ypetdletut dvipyeia v va kwvnlel, o
NAEKTPOVIKOS DIOROYIOTNG Vil v KAvEL TOUS 1,.0A0YIOROLE TOL. [Nuarti,
OUMES, YLPEIALETUL O OPYUVIGNOG EVEPYELLL

"Ag mapoupe 7 mupddsilyua Eve RAEKTPIKO WuYETO. ‘H pnyxaviy tou
BOULEUEL KUTUVUAGVOVTUC EVEPYELH 710 Vi KpuTd ot zapnki eppokpucia
TOV ECOTEPIKG (WUKTIKG) Tou x®po. "Av apiooupe, dpm3, Evi Wuyelo pecd
o' Bva Leato Sopdtio, yopig v dovicier | unzuvn tou, 0 Solje mog 0
Deppokpucic ToN WUKTLKOD Tou xapou O dpyiaer v avefuiver kui GoTtepu
GRO OPIGREVO LPOVIKG dtasTnue, 0a yivel (dtu pé m eppokpucic 100 dw-
watiov. 1 va piy oopPel uivto, yud va dwetnypnbet. ONAUST, uuna N
(gpROKPUGLE TOU, TPETEL KATOH KATOU [ UNZUVI TOL Vit GOUAEVEL KUTUNU-
AGOVOVTUS NAEKTPIRO PEDUM. ONAMOT EVEPTELG

"I'umﬁl‘}; QuoEn: slvul vie E2ioeoet T Deprokpuciu Tol WuyELlou pE 1)
Beprokpacic tob doputiov. Na &fovdetepooel Ty @vicomta. Na kot
aTPEYEL TV OpYavmon Toh yuyeion. ME TV Kutuvahoon Gung EVEPYELLS N

myavi ol ynysiou ESuo@uiilen vty v Embuunn AVICOTNTU AVUUESU

9
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ot} Oeppok puciu Tol YUKTIKOD TOU Ouhdapou kui o1i] DEppoKkpucic 100 do-
pation, EEaopuiiler Sniadén m otabepn Kutaotaon oty omoiu Pploketa
Eva Wuyelo yid v Aertoupyel oav Yuyelo.

"H tion tiig Uoeng vi iooneddvel Tig avicdmTeg FUAGEL TV OpYAVED-
on: Eva omitt v Gvtébel oto ypovo kai va dratnpnbel, Eperaletul ouv-
T PNOoT, EMOKEVES.

"0t aupfaivel pé T yuyeio Kai 10 omiTl, Yivetal Kai pué tov dpyaviopo.
"Evag opyaviopog lpr.ul;sr(h Evepyeld, v va Swetnpnoet otalepn my
KUTAoTUo Tou. AUTH TV EVEPYELX TI] XPNCIHOTOLET Y1d Tig S1AQOPEg Aet-
TOLPYIES TOU BTG A7 Y1 Vi ATOPEVYEL TOUG SIDKTEG TOU, VA GVATAT PAVEL
tig plopég Tov, vi Emokevalel tic {npiEg Tou, V(i Kpatd TV KUTAoTaon Tou
otabepn. “H idiotnta adt) tob opyaviouol vi dwutnpel atabepn — Gpod —
TV KATaoTaon Tou Ovopdletul Opo1daTasT|.

G vi kieioel a minyn 6 opyaviopog ypewaletat évépyewa. Ia va
drutnpioet T Peppokpucic Tou, GTUV KAVEL KPUO, Kuiel To Tolha Kaboipa
kai mapayel Beppotnta. "Avtifeta, 6tav kdver Lo, mapiyel KL drofaiiel
iGpate (kui v’ adtd yperaletan evepyewn), mod ELutpiletan kai fonda va
St pnOel yapniy 1 Oeppokpucic 100 COUATOS.

[ va Stetnpnlel 6 Opyaviopog a1 Lmn, Sivel pid Stupkn payn: Tpe-
ner v kpatioet atabepn THY Kut@otach tov nup’ dieg tig dhiayég mov
cupPuaivouy a1 mepipaiiov tov. Mé td mepifaiiov tov, @otoco, Ppioke-
Tul of Slapkn tmicowvovia dvtullaooovtag AN Kai évépyewe. Tati, v
AMOKAEIGTED Gmo O UOLKO Tou meplfaiiov, mebuiver. "Ohot yvopilovpe
&1L and 16 QUELKD pog TeptBaiiov x pelulopasTE, AoYou xapn, OELYOVO Kat
Yo pig untd, dEV PTOPOUHE VI [COUHE.

"H 6po100Tuon Taputnpeitul Kul otig unuveg, Ay, 61O NAEKTPIKO Yu-
vefo. Aév elval GrokieloTikn 610t TV Opyaviondmy.

) 'H gpebronikotnra. "0 dpyaviopog vounliel oyt povo 1l cupfuiver oto
nepLPaiiov @hid Kal péca tou, kul avTidpd xatdilnia, yapn of ua isi-
omta tov mol v ovopalovpe EpghonikdéTnre. ‘H Epelhiotikomta elvat
yupakTNpLoTKy 1810tTe kabe Epfirov dvrog kai Grnotelel pépog tig dupoi-
06TATIKN G IKAVOTNTAG TOY OPYUVICHDY.

Kat avéhoyo 6umc cupPaivel kai pé 10 RAEKTPIKO yuyelo. ME karowo
Gpyavo (h.y. Oeppodpetpo) napuxorovleitur N Ueppokpecic T00 YUKTIKOD
Baidpou tou. "Otav fj Oeppoxpucia davePel tive anod Eve opiopévo dpro, pe
KAmolo unyaviopo petafifaletar ano 1o «Deppopetpor 10 phvopa, N duo-
tayR, oT unxavy 1ol yoysiov v apyicetl va Sovkevel id va katefacet T
Beppokpuoia tod yuktikod Baiapou Tou otd EmbupnTd, K1 ano pag mpoka-
Bopiopéva, dpla. To Bepuopetpo Kai of CUVBEGELS TOU HE TN PNUvi) TOD

10
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yuygiov Gvtietoryoiy ot aichntipla dpyave Kai i vedpa Tod TOALKUT-
Tapou ZokoD dpyaviopob.

Tav cupnépacpa Grno Ta tponyovpeva b propotas va einmbel ToOg Ka-
Wi i1eTTe dnd abtég oy pExm tope EEetdoaps, pé gEaipeon lowmg TOV
avaporiopo, ¢ dupoponolel Pucika tolg Loviavolg dpyaviapobg ano 1
yopic [on avopyuve GOPATE, EKEIVE TOLALYLIOTO o0 OVOUGLOVHE PN UVES
kal elval mpoiovia TG avbpomvng TExVNG.

Kt 6pog Onipyovy Sud GKOpT, CNUAVILKEG 1O10TNTEG O XapaKTnpi-
Couv ta Loviava 6vta, 1 avarapayoyn kai | eheovopia. "Apaye ahTES TA
Eeympilovy amod Tig Py aveg,

o1) 'H avarapayoyn. "H.iswmra e everapaynyiic elval fuoiko yu-
PUKTNPLOTIKO TOV Coviavdy dpyaviopdy. Kabe Lon mpoépyetal povo and
Lo, Kotd v dvarupayoyn Evag fj Suo dpyaviopol divouv yévvnon o Eva
| Of MEPLOTOTEPOUS VEOUC Opyavicpols Tov tobg potdfovv. AvTi 1 id1-
otnta Exel Paoikn onpaoia kal Oewpeita and toiroig mog Eexwpilel Toig
Lovtavolg dpyavicpois anod tic pnyavés. Dt tig pnyuveg Tig KuTaoKey-
aler & avlpmrog Evid T Lwvtavi Hvia KaTeoKELalovy pova Toug T@ Hpoud
ToUuG.

"lowg dpwg 8év mpénel vi OewpnBel mag 1 B0 Te abt) SlapopomolEl
aroiuta 1@ Lovtava dvra and Tig pnyavég yia dvo hoyoug. Ipdra ol
noihol Umootnpilovy pé coPapd Emyepnpata ndg H Lwh yevvninke ka-
note ot vij otov Mpokapfpro aidva and povn g, oxt dnkadn arno Griin
Lon: ol cuvdijkee ftav katdhinieg yiua va dnproupynbodv and didlpopec
FNHIKEG EVOELS 16 TpdTO fi T TpdTa Loviavd Gvia mov AnoTEAEsay Toug
HaKpLvong Tpoyovoug dhmv tdv dhiwv. "Enerta yati el droderytel pa-
Onpotikd (Gro 1o pabnpatikd von Neumann) 61t elval uvato vd KaTaoKey-
aotel prxavi ol va tapovstalel Ty idlotnTa TG dvanapaywyng, dnhadn
tod adtomorraniactacpod e Ta mo anid pnyavipate mov Exovy TV
dommrta ady Exovy and Kuipd KATAOKEVUGTEL.

"Av fi 1B10TnTa Tiig avanapuaywyig 8¢ Slaympiler Tovg Laviavovg dpya-
viopolg 4md Tig pnyavég, OGOTO00 pa Aentopépela Tod pnyavicpold g
oaivetar 61 yapalel mpaypotika a Eexalopn Slax@ploTiki ypapyn
pETAED Toug: O pMyaviepbs dvanepayoyiis 1@V Ldviov dvrov paciletan
navrtote kal yoplc ELaipeon of pa kamyopia yMpikdv EvOoemy, @ vov-
Khelka 65,}:\11. “Eton kabe ovotnpa moi fxer idibtnra dvanapaywyiic pact-
opévy of voukhelka 05ée elvan Lovrave, Evid dv 1) avanapaywyii tov paoi-
Cetar of @hho pryaviopd dév elvar. To dvtiotpogo éniong ioyvet.

{) ‘H teheovopia. “H Ak teheovopio elvar ovvBetn ano tig AeCeig TE-

11
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Eikova 1: Qotoypudisty jpjavy ok
touf: () 1o eiip (P) & orOTEWVAS
O azjrog (1) Kl () TO Suappuype Kl
KAEIGTPO (E) O puwog

7.0¢. o £0M cNuuivel OKOTOS, KUl VOHOZ.

"H teheovopia oTolg LOVIuvong OpyaviGHoug Kul TG Uy uvEs EKONAG-
VETUL GTO YEYOVOS TS K1 0f SLO UUTES KUTNYOPIES UVTIKEIHEVOV QUIVETUL
Vit £70UV KOTOI0 GKOTO, Vi EYOUV YIVEL Y10 Vit EXTANPOCOUY. 71 Vi EmiTe-
LEGOUY, KUTOLO GKOTO.

ADTO ouivetol ohok@upu and ™ Sopn Toug: Exel E1ol oyeolncTel mol
vii mETUyoiver Ty ExTAfpoon ol okomol aitod. Tt alto kui dpoteg i
avahoyes BoPEC AVTIKUTOTTPILOLY GHOLOTNTE OTT) AgiToupyid Kui 10 GKOTO
Yl Tov Omoio elvol oyEOIUTHEY

<

- Mupaderype khaoiko 0 Opo1oOTTU i3

KOTUGKEURS TIG QOTOYPUQIKTS HN7uvile Kal To0 putiol 10Ov nioctikdv: 1
OPOLOTN TR TOU OKOTOD oL EKTATPOVOLY TU Sud unTd avTiKeipeva givul 1
grotimman ONTiKGY mAnpo@opdy. i 10 oKOmO uhTOV 1| EOTOYPUPLK
Mnzuvi E761 UKo, Stappuyid, orotevo 0aiupo, evuicnTy QoToYpUPLKY

mharg (Qirg) kol daiu oyetikd ELuptiputa. "ALLG Kol 16 patt tod Oniu-

GTIKOD £YEl TUPOLOW KUTUOKEVT: £xE1 Kul ubTo QuKko (TOV KpI OTUAALKO
Pukd), TNV (p1éw, ol GvTIoTolYEl jE TO GLAQPUYHY TS QOTOYPUPINTS UN-
Faviig,

TAUKU K.O.K.

1OV GUEIPANOTPOEIST Z1ITOVE TOU AVTIGTOLYET HE TN QOTOYPUOLKN

12
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Eikova 2: To avOpohmive pim
ot top: (7) 6 appiBrnotpo-
LI6TS - AVILOTOI05 pE 10
@iAp (3) i iprdu — aviiotorgn
HE TO Sa@paypa (2) & puros -

TO PUKO TN

avTioTol 0Z NE
POTOYPUPIKTZ N7 EvTC

"H Sopn dpme g unyuvig Kol 0 TeAIKGg OROTOE o ExEl VO ENTAN-
POGEL gival, 68 Kbe TEPITTOON, GROTEALCUUTH EVEPYELDV mou BplokovTal

) drd abmv (0 texvitng mov v Epuiage). “Avrtiletu Kol GE (moAutn
AvTISloToR 1) doun Evog Epfrov Ovtog dEv OQEIAETHL TF KUTUOKELUOTEG
EZm amo ulTo GAhia of ubTo T 1610, 'O povadikog Kul ravTa ihog TEALKOC
GKOMOS TOL £IvUL Vi EEUCOUAIGEL, NE TV GVUTapey®yT). T SLLOVICT ToL.

"EMOKOTOVTUS A0 T TponyouHevy propolpe v molus mog ta Eufa
Ovta Eeympilovy Kai SLUQEpOLY 4T TIg UMLUVES, YIUTL TEMIKOS HOVUAIKC

OKOTOZ TOUG £Ival 1] SlonenVia Toug, ToU TETUXUIVETUL UE THY AVamapuym-
1. mou 6 pnxavionog g Pucileton of voukAeika 0LEu, EVO O TERMKOL
aromoc TV unxuvey kubopiletn kale gopd an’ TovV dvpono Kul o TEpi-
TIOGN GVUTEpUY® YRS TOUS & HYEvIoHog TS 86V Exel Kupid o7Ecn perta
VOUKAEIK( OE&w.

S : S aab o e D
1.2 Ta mepreyopeva avtod tob fifiiov

To Piprio wito sivan yopiopevo of duo uipn. To Eve. 10 CUVTONOTEPO,
doyokeitur né ™ Aettoupyia toh Zovavod oviog. g CovTavijg pnavng
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ki EIBIKOTEPU THG MIKPOTEPTG AEITOUPYLIKTS Kal poppohoyikig povadag
e, 100 KuTTdpou. "ATavTd 0T EpOTNHA «TdS AEITOUPYED O OPYUVICUOG.
"EEnyel mdg (el 16 khTTapo, fi oToEIdENG AUt Hovade aro Thy omola (v
EEaipéoel Kaveig tolg lotg) amotehobvial 6hot of Covtavoi Odpyavicpol.
[vopilovtag nog Lel, dnhadn ndg Aettovpyel T0 KOTTAPO, katarafaivovpe
KULHTEPE TOC AEITOUPYODV Kai of molukiTtapol dpyuviauoi, iding dv Bu-
pnbotpe ti pabupe yii @ puta ot Botavikh (Purokoyia), yid ta Lou ot
Zoohoyia kui yua tov {viperno otiv "Avbpororoyia. To mpdto rowmodv
pépog Goyoreital pé tig 810TnrTeg g GvopOtopEpELag, TOLLTALOKOTNTAG,
dpyaviacemg, Aettovpyiag (petafoiicnod) Ko opotootacng oto Eninedo
10U KUTTUPOU.

To Sevtepo kul peyuivtepo pépog tod Pifiiov doyoheltal pé v ava-
rapayeyy Kei v teicovopia, TATavTd o Giiov gidoug EpoTHpaTH: yrati
glvar £to1 Kataokevaapévo 1o [ovravo ov; TMowdg 10 kutaokeveoe T TG
Eruye vi kataokevaotel Etol kai pé moud Studtkuoia; X' autd 10 HEPOG
EEeTaleTar aKOpa | avarapayoyn, | TEVETIKN (unyavionog g KA pOVO-
pikotnrag) kai 1 TEEEMEN t@v dpyavioHdy. It tehog pAdpe Kal yia my
Oikokoyiu, k1ado tijg Blokoyiag mov £getaler Tolg Opyavicpolg of ayéon
jé 16 meptpiaiiov mov Lodv, kai mov elval 1000 Enikaipog, Aeod ot ypovia
peg f poimaven Kai kataotpopn tod guotkod nepifaliovtog Exouv mapel
Emkivouvn Extao.
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2. TO KYTTAPO: AOMH KAI AEITOYPI'IA

Eidaue nig 6 dpyuvicpdc elvan pud xnpikn pnzavi: avei dpme ot pun-
LUVl Ot v Kivodvtal dEoveg Kai Tpoyoi, drwe aTé poiol, «KivobvTul»
Nk popla. Ta popia adtd avudpoviag peTall ToUg TOD TAPEFLOLY Kol
v Evépyeta mob ypetaletal. “Etol 1] Evépyeia ol ypnoiponoEl 6 dpyuvi-
GHOC elval ¥NpIkn EvEpYELa.

2.1 "O&sdoavaymyic kai Evipyeia

Avo ld@v ke avtidpaoelg muilovy oNPAVIIKG poAo 010 petafori-
opo: ol 0LedGeoLIs Kal ol avaywyéc.

"Otay a ypukn Eveo i Eva ynpikd oTolyelo OEESOVETAL, ONUAIVEL
@ cite nig mpoobitovial, of Gtopa fj popua, Gropa dELYOVOL (1) TEPL-
TTIOOTN AT AEYETUL KUl KADON) A ).
Cu + T] 02— CuO kai HNO:z + Ti 02— HNOs

@ 1] g Gro puopLa apuipolivial dtopa LEPOYOVOL:

H .
| I ] H
Ayt CHy —C— O/H +— 02| > Hz0 + CH,C
~ | E

Tric mEpIATOOES adthg pihdpe yua apudpoyovwan. Tlodkég amo Tig
JEEBOOEIG OTOV OpYUVIOHO EIVUL OTIV TPUYHATIKOTNTA APUIPOYOVHOGELS.
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FCevikoTepi otic 058100081 ApaipodvTal NAEKTPOVIA K1 £T01 UnTO oL
dieddvetul, £ite ropo eival eite pila. avtdver 1o Ogtiko ko olévog
tou, fj Ehuttéver 1o GpynTikd tou. "Etol o6 mponyaipevo rcupc'fﬁt:wp(z g
o }xatru FAKOZ Cu ué oflévog undey 6LEIBMVETUL Kul yivetun Cut™, anoxtdv-

1z abévog + 2. TAKOMU TO YEVIKU EYOUNE TO TUPASELY U

Fe** — Fe™ + &vu fhextpovio (e7)

CAvtifeTa, dTav pid ynuiky Eveon aviyetal. oupfuivel axptpdc 1o avri-
GTPOYO, SNAUSN:
® cite apuipodvian (dtops 6Zuyovou
h.y. PbO + C— Ph + CO (16 o6Eeidio tod HOAGBSOU YIVETUL HETUAALKOG
worvpooc).
@® i npochétovtul dtopu Ldpoydvou
Ly S+ Hy— H;S n:opotluo)

[evikoTEPU OTig (vuymyEg mposlitovta NAEKTPOVIL K1 £T01 0UTO TOD
aviyetdl. site elvar (topo site pila, ghuttiovel o Oetiko obévog tou, 1
AbEGVEL TO APVIITIKO TOU.

L. Fe™™™ + &va Niexktpovio (e7) — Fet™

Of 0&e1dmoEelg kul ol vaymyes ouv SdtovTol HeTefl Toug: Yl va yivel pia
(vaymyn, va npnn’raﬂ()\ v ONAwdn KAmou NAERTPOVIL, TPETEL GOy pOVY v
sivel kol i dEeidmaon. v dpuipedody dNiudn Ane Kamwov driod RAENTPO-

vic, TU @ito otic ynuinée ivdpaoeig 1ol Hetufoiiopod wadue yid oZel-
GOUVUYOVES.
Mepteig ikt vTdpaaes, dtav yivoval, amnerevlepdvouy EVEPYELL.
"ARKES TGAL, YLI VI YIVOUV, ZLPELHZOVTUL gvipyew, "0 opyuviapds sival Eva

glB0C nzavijg, mol ypnoiuorolsl TV gvepyele ol Ereubepivetal (ano
opiopéves ke avidpacelg, o v TPUYHUTOTOMGEL (ALES ZNPIKES
pETUPOLEG TOD Y PEIIZOVTUL EVEPYELL.

TARO Tig OEEIHOEIS Kyl TO OTAGIHO TAHY TOLUTAOKOV HOPIMV G HIKPO-
tepe popiu Arncreudepovetut | EvEpYEl TOU ¥PE Wietar & OPYUVITHOG.
el YUl vao mpaypato-

“Avtiberu. ouvniog ol avaymyes YPELILOVTUL EVED
rotlotv. “Eva mupdderypa piig GELpis OSEDOUVUYWYIKOV AV TIOPUGEOY
uitg Seiyver mhg kobe £ldog OZe1dhonng Ok amerevlapover TV 1Sl Evep-
vewr obte Kui kade Gvayoyn gpetdietar my i &vépyewe, v eikova 3
CL BV LZUVIKO (v(ho70 [dg oelpls oEedoavaymydv. "Evag

TUPOUCLUL

2 OLGLOY TUPOUGLAZETEL TAV [ aetpa dpthov Eratnpinov: kobe yn-

|}|‘l'l*'

(KN ouGin &lval Ki Evd EAUTNPLO, BLUQOPETIKOD HKOLS, TTOU GEPVEL TV
tou fva karalokt pé kazakinlo dvorypu. [6 &ratiplo mov Od meortel W
fva Papoz. Orwg slvin § padpn cooipi. 84 poeg “EyeL GuvapIKD EVEpTELL
ADTN 1] Suvapkn Evepyrie Oa &2 eubepmbel porg o Papog PUYEL AT TQVH
cou. “H oeuipu cupBoiiet duo NLekTpovie puli. mon RNBUVE UTO ¥ MK
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"Avaywyn

2

npog
6Euyovo
nMou avayetat

Eixova 3: Mzavikd avaioyo yid pii ospe OZEI00uvi a7k wndpasers. "H patpn opaipu
TUPITTAVEL BUO NAEKTPOVIT TOU TN7UVOUY (O [ OF GAAT) LK evao). Kale Evoon dtav
Sév Eyer T opaipa slvar oty SEeidwpivn TS poppn Kal avrifleta £yl avayDel dtav Exel ™)
Soaipa.

ONGIa GE YNUIKN 0Gia, (rd Eva ko brodozéa fAekTpovioy of ko
yMRG Drodoyi. “H ynpukn obaia Eyer avuybel, dtav gépver Tave g ™
Gouipe (nkodn otuv g tpootelodv Hhektpovia): tote dwbéiter SUVUHLKY
Evépystt ol yivetal KivnTikn (Breulepavetat) poiig 6Zetdm0el, pokg zi-
gl T 0puipd (GOGEL NAEKTPOVIL).

K (g averymy i 7i va i e gpeiaietm vie mponymbel pid 0Eeldmoneoyt

Gl orowdRroTE: EToL A% (v TO KOVTUTEpO EhaTpLo fpronotuy mpiv aUno
To Wnkotepo. & Ou propolios. LUVOVTIUS TO YNAOTEPD TN GeuIpu va Ty
TEPUAEL BTO KOVIUTEPO: N GQULNE EXEL TNV TUaN SUIPKMS VI TEQTEL £ Up1L0-

TEOGL VU ZUVEL TIUOTURG T OUNHLINT] TS EVEP ElL TOL 68 Kullt ELUTIPLO

OepMVETUL GAV  KIVITIKI] SVEpYELe. IO zuvind avtd UVEAOYO ELVUL
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Gritepu Kako ylati pig Seiyver GAAEG GLO TAELPEG TV LNIIKOV avTidpa-
Gemy T0D KUteBoALapol. “Av TupUdE}TOUHE TOS APLOTEPE | (PYIKY Oeon
e opuipag (dniadn Tof Leuyaplol T@v NAEKTpOVimV) SeiyVel HE T0 Uy og
16 Orolo Ppioketut ) Suvapikn évepyew mov i petatparel e KWV TIKT),
KatePuivovtug okahi okuil T@ ELuTnp, TOTE PAETOVHE OGS T EVEpYELL
abTH 61y olyl, OTUdLUKG, HETUTPENETAL OF KIVNTIKT. L& kibe Tdnpua TS
ceuipuc, ot kafe Sniudn kutefuopd ™G, ErsLOEpOVETAL pLd pKpT noGo-
TTU KV TIRTG EVEPYELNS Kui GvTiaTol o EAUTTOVETUL 1) SUVULLKT) EVEPYELL.
"H étaonacy t@v TOAITAOKOV popiov otov katafoliopd kei 1) aLcidwan)
tovg i va aneievlepmlel 1§ Evepyeln TOY KPUTOUY HECU OTOUS ENHLIKOUS
Toug deopoug bév yivetar andtopa, Sra mas, ahha o1ya ovyd, TPNPOETIKG.
"Etat, amersufepovovtal, Kalle gopd, pikpd mood evépyelug. AV yvotay
SLapopeTikd, v 1 relevdépmon yvotay anotopw, 0 Ekludtuy HEY(AN
rocotnte OeppomTug, mou i okotmve O KUTTEpo. Ol AvTBpacELS Opmg
yivovtul £101 TOU T4 ToGd Tig EvEpyELug ToL ELevlephvovTal VL VL K pa,
YIVOVTUL KUTO KATOL0 TPOTO «EV yuypd». [ id va yivel Spmg anTO MPETEL Ol
GVTIoTOLLES A MHLKES 0DGIES TOL Tuilovy TO POLO TOV EAUTNPUOY TOD Hiyu-
VIKOD g Gvaioyou, vi 'var Torolemueves 6i Kanoww akpitpn oepd, anweg
glval 10 ELaTNPI OTO TUPASELYHE HOg TPOTE Ti YNAOTEPE KUl HETH T4
yupnrotepa. "Etor akpfdc cupfaivel kal pé Tig yNHIKES onGiEg ToU dEyov-
TU1 T MAEKTPOVLL OTE PITOXOVEpLE TOD KuTtdpou: eival tomoleTnuéves pe
Kanot kuBopiopévn GeIpi, dnoteroly Eva el60g CUOTOIYLUG (HTUTTAPLUS).

2.2 Té ATP

"H oeipi tdy Ehatnpiov (tiig eikovag 3) anotehel TO HNLUVIKO GVAAOYO
WEC GUYKEKPIHEVIG GELPAS LMHIKOV avTidpaceny 100 Kutefokiopod oo
Ghec puii dvopaiovial GEEIBWTIKN POEPOPLAIMET.

"OELBOTIKT, ylati YiveTal P aelpd and oLeldmoelg (kabe popa mov
@ebvel | ogaipa (md Eve EAUTIPLO Kal TOUTO genetayetal gaevbepo). Of
OEedOOEIC ulTEG KUTHAYOLY OTO Vit aynuatiotel vepd: Ta Hiextpovia
KTl youy otd dEuyove tob depa (tob ot1d [hu SETHEVETUL GTOVG TVEVHO-
ves Kui [E TV KUKAOQOPIA QTaVEL OF TO tehevTaio KUTTUPO) KAl TO QopTi-

Couv (pVNTIKG ETaL oL va Unopel Vi Evobel pé Detikd 1ovta D3poyOdVOL Kai
Vi oy NUUTIOTED VEPO.

docpopuiinen), tall, AEyetul yLutl 1M gvepyele mol EhevbepdveTal of
k(e OEEIBWON ZpNOLHEDEL Y1G Vi OYNPUTIOTED 1o ATP. "Alra ti elvan 16
ATP;

Té ATP (fi-ti-mi) elva pud Siedvijg ouvtopoypagia Y 10 HIKpPL OVoua
To0 ynuikod ahTot popiou: prpwapopikt] adevosivy (TAdevosivn Tp-
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Eikévad: To ATP, ME punhé y popa ta Gropua tod N,
1E xOKK1vo o0 O, pi patpo tob C, pé kitpivo tob
P, xai pé &onpo tod H. Of tpeig pileg 1o pwao-
pikod 6Ekog Ppiokoviul oty obpd Tod popiov,
ota oefua.

¢(Ph)oogoptkn). To poplo abto aroteheiton amod adevivn (ud ynuikn Evo-
on. pii dpyavikn Paorn, tod 0d CUVAVTIICOLHE apyotepu Kul oav HEPOG THG
KUTHOKEVT G TV vOuKAEIKOV 0EEmV).and ptpoln (ud revtoln, dniadi Léa-
tavlpuka pé mevte dropa Gvpaka, ToL Ki aOTh @notelel PEPOG THG KUTA-
OKELTC OprapEvey voukAgik@y 0ftwv) kol Tpels pileg 00 YOCPOPIKOD
dEE0c. ADTEC of Tpelc puopopikég pileg elval Evopeves ot cELpa Kal oxn-
natilouv Eva gldog onpic oto popro. "H Evoon ddevivig pé pLpoln Aéyeta
abevooivy., "Otav 7| tpity poapopikn pila (EKeivn mov Bpioketal otV
avtiBetn pé thv adevooivy Dkov) (Bréme cikova 4), ATOYPICTEL GNO 10
HopLo, dniudn drocuvdedel an’ T devtepn, Erevbepmvetal ToAAT] EVEPYELD.
"H oivéeon sniadi tpitng Kai devtepng pilag yivetar pe dEouo LYNANG
Evepyelac. Xpetaletul Aotmoy Tohhl Evepyeia Y1 va Evebel P QOOPOPLKT|
pila & Eva poplo digoopopikig adevoaivng (ADP, popio mov (motTeheiTal
ano Gdevivn, pipoln kai duo povo poogopikeg pile). M ™y Evoon avT
oynpatiletar Befara ATP. "Eton

ATP = ADP + POs™ ™7 + &vipyeld

ATP @opTIoHEVO UE EVEPYELL rDP AMOPOPTITUEVO
|
(i ." adevivn
—_—
prpoln JiE e
1, mofnkn
Q- Bvépyelag —0O+0+
TPELS & S
¢ i PO
pwooplkes pileg ADP 4 :

“H anobnkevpévn Evepyela otd Seopo «OyYnAfG EvEpyErlacy cupPohiletat
Mo mavo w Eva Kouti pE Eykheloto Ehatnplo (Suvapikn Evepyeia). “"Otav
onacel O BECpOg aVTOG, | EvEpyELa EhevBephvetal (vorypa tod KovTiod Kat
anehevdEpmon tob Ehatnpiov).
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v OLE1I60TIKT GOGQOPLALGGT) LOUTOV TV EVEPYEIL TOU EAEVIEPOVE-
Tal @O Tig Sboyikeg OLEIBMTELS T ¥ PNOIHOTOIET O OpyevieRog Yo Vo
mpoabEoal W poagoptkn pile 6to ADP Kl v to kaver ATP: Etor anobn-
KEDETUL EvEPTELL O Eve DEopO «OyMARG EVEpyELIgY, Evu dEoHO ToL, GTOV
¥ PELUSTEL, PROPET VA TOV ORAGEL KUl VA T { PNTLHOTOINGEL.

Tt Propnzavic i ZNUIKTY EVEPYELE TOV KULGULOV HETUTPETETIL, m mv
Kunon toug, of DEpUoTNTE TOU Of GUVELELY Kol pE KUTOARNRES WILOVES
WETUTPETETUL T UNLUVIKI. NAERTPLKY. PWTELVA 1] Znuik évepyewn. Ty
AELIBMTIKY QOOQOPLEIOGT O OPTUVITHOS HETUTPENEL T XIHLKN EVEPYELU
GE drh rpien, eriogvoviag ATP. ADTO Kavel Kol é GARES Y NMIKES (VTL-
dpacerg tou kutuforiapon, drmg Bu dodpe. Aév kavel Opomg mdvTe it ™
HETUTPOTEN. YIUTL ZPELICSETOL KO Depriukn &vepyent (Yo va ceotubel Otov

KPUGVEL) KUl INZUVIKY Evepyela (Y Vo KivnOel 1 vi KAvel Kivnaos v
THIHGTOV TOL) KUl EVEPYELY 710 HETUQOPU FNUIKGY ODTIDV HETU TOV, (KOU
kai nrexktpikn Evepren. "Otuy ypelucTel Vit EOSEWEL EVEPYELU. 7 PIGLHO-
roiel 1o ATP, mon 71 thTd OVOUSTI|KE EVEPYELERO (VOLIGHUY. Yuv T0 vo-
HIGHT TTOU /;n]muon(m Tt (GvTarrdooeten) v vaaroktybaiv ayube. £1ol

Kui f gy évepyeta o ATP viuiracoETuL Qe (127,00 £l60Vg EVEPYELL,
BTV Y pElUSTEl (hLoL £ld0UE EVEPYEIL & OPTUVIOHOS

“H onuecic T 658100 TIKAS GMGQOPUAIOTHS LU TV EVEPTELUKT OLKO-
vouta Ay, tob avlpamou QUIVETHL kubupa amo 10 611 O Gvlipomvog opyu-
ViGuos litopo pécou fapong kul fikieg Ton KOVEl HETPLE GORUTIKT £pYU-
Glu) Tupdyet of 24 MPES GUVOLLKG (KUl PUGIKG YPIYOpU. nikl, TO dlwond.
dNAudn Sluprds Tupiyel Kol dlusnd) 70 kil mepiTou ATP, tocotnta ton
nepitou peE 10 fapog tou.

Fo ATP sivetr g amolnkn WKpoTosoT IOV EVEPTELUS YPINTOPU Kl
ipeow ypnooromoyms. "0 opyuvicpog dpmg Eyel Kol ueyuintepeg amo-
Ofikeg BvEpyelag arka ol Sév elvul T0G0 YPNYOPU ¥ PNOIHOTOMTIUES: 10
(1}[1\[.0. 10 ‘{1’.])?\0{0\’0. T hlﬂ:l] Kul T1C J"[P“)Tl_‘\l_ﬁ.

2.3 Ta "Evlupa

Of ynuikég avnidpacelg 100 petforiopod 8& 0o mpuyHUTOTOIODYTUY
aro poveg tovc, obite iy Ba Tpyilov. yopig @ Evivpa. Ta Evivpa elval
KUTUADTES TTOU ERLTUUVOUY T BIEUKOAUVOLY TIC SUUPOPES Y TIIKES avTLIopU-
Ga1g. 1mpig dpme v «plalpovTay Y1UTL 610 TEL0C TS AVTIOPUGENDS PUIVOV-
TaL VO Y Erouy GARGEEL, GGV VI PNV EZouy 10400 ypnoorombel, Mi-
KPEC MOCOTNTEG TOUG (pKOTY YU VO dpacouv. 17 wlto kul T OvouuZovy
[ilohuru;,lm = ]up(um"’m ano Tu KOTTUPL Kol eivin }lf;‘(uf.li: opY 'lr\lM
gvoagig. Kalle Evivpo:
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Eikova 5: Tlag dpony
Eviupw. “Erave: To Ev-
Jvpo (yurdalio gphpe)
"puku.'t:i 6 ORAGIHO
HUE O pYavIKiE EvoEmS
3 0 KOPHATLL. I\u'm

U0 EVOIOELS pPud vEw Op-
JUVIKY i:\'mnq

&

~

® cite eivel o tpoTeivn

| i

@ cite (roteheital AnO BLO KOPUOTIU: TO HEYOALTEPO (ATMOEVIUHO) glvan
TpmTEIVY Kal 10 uKkpoTepo (ouvévivpo) pd Gk LK Eveon.
ALEUKOADVOVIOS Kai ETal EmTuybvovTag Tig yMuIKES AvTIdpacELL TOU

HE ’CU:Bol OO, T Ev 1th£ (amotehoby TO\I.. pui l][.\l\'!".’l,-,. TV )l]\),llhn)\' i
a10 kuttapo. 'E

Ly OV
OYNHUTIKOG TPOTOE TOU deiyvel mdg dpovv 1 Evivpa

tp(u\ £TUL OTL

WA

Kui 6. LTy pmIn gikovu TO EVOURO (PE TO yarallo

1pORU) orGler pud dpyuvikn Evoot of VO KOPPATUL, EVD GTO KUTW HEPOS
e slkoves 1o (810 Bviupo and T duo koppatie fuvaovviite: my opya-
vkt Eveary. Kanotd cuvapuoyi (tuipiuoua) oTig Emeavelsg Kul ™ doun
T00 EVIOHOU Kol THS ¥MUIKRS Ev@oEng Tive oy Oroid Emopd (DmooTpO-
N0). GO OT GUVEPROYT] KAEWDI0D Kl KAEIGWVIEG. QUIVETUL Va SLEVKOAV-
VEL 11 8pion Tob Evibpon, dpol T Eviupo oTV TpMTN Qiam TS opaaemc
TOU EVOVETUL TPOCKULPY fé T IMOSTpOUL, TO dyKuilaler. AUTO QUivETUL

Vit Gupfuivel Kai oty GAAn (£iK. 6) GYNUUTIKY TUpGoTEan |E ) apuocn
Evoc Gnkou aviopou. To Eviupo abtod fondi oty dxoiovdn ynusn avti-
Spuon: oTh HETepopd Wic peopopikic pilag (0 tehsvtuiog KUKAOG TG
obpic ol ATP) and 16 ATP (rob yiverm &ror ADP) ot viukoln (Eva
alxyapo pé 6 dropa dvlpuxa) Toh GOEPOPUALDVETUL. Ki £66 10 opfjpu
Geiyvel tac 1O Evivpo dyxaialel kui pEpval kovrd 10 ATP kai ) yAvko-

fonfovieg £101 GV TPUYHETOTOINGN TS %NUIKNG avTid paoemns
Evepyd ®évipo tod Evibpov eival o pépog tou mol propel v yolel 1o
OROGTPOUG TOU ff T DIOCTPOUETA TOU Yt Vi yiver i ynpikn dvidpaoy.
"Axpifiic ETEWSH TO EVEPYO KEVIPO. TO KEVIPO dnaudn Dmodoxng. Sév gV

2]
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a

ATP
Evivpo
I hukaln [
“Evwan évivpou
Kl DTOaTPOUATOY

ADP

+

Eviupo

o &7

Duooopuilopévn Yhukolin

Eixéva 6: [1ag dpodv ta Eviupa. "Eva Eviupo (padpo y pdpa) dEXETaL 010 EVEPYO TOU KEVIPO Eva
popLo ATP kat Eva popro yAukolng (kai ta 6uo pe Audi). "Eto yivetat duvato va petaPifactel pa
pwogopikn pila and 16 ATP ot yAukdln

(3]
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10 1810 Vi ka0 DmosTpopa, Eyovpe T peyain tEedikgven tdv EvivpoV:
Kabe eldog Eviopou Katahiel 6pLopavo el6og ynuikils aviidpacens K oyt
orowdnrote. "H kataivon Tig aviidpaoeng glval TOAUTAOKO QUIVOUEVO,
TOAD O oOvieTo A 6,11 TO mEpLYplyope E3@ Grioikd (Kai povo pepird)
HE TG oyMpath pag, mon deiyvouy pove Eva HEPOG TOL, CYETIKO HE T oL-
VApHOYN TV EMEaVEI®V EVIUHOL-UTOTTPOUETOGS.

2.4 ‘H Kvttapiki Ocopia: 16 kotrapo elvar i| Ehdyiot povaﬁu
tiic Loiig

“H jukpotepn Loviavi povadue slvar 1o kbtrapo: 61ot ot Lwvrtavol dpya-
viopoi, pé ELaipeon tolg iovg, dmotehodvral dmo Eva (povokbtrapol) i
TEPLoGOTEPH KOTTApU (TohvkbTTapor). Ta kOTtapa Exouvy pikpo peyebog kai
YU T dvaxadiginkay dtay TpmTopnoionombnKe 1O HIKPOCKOTLO.

Aév propel vie kabopiotel pé axpipela kai Pefarota nOTE KL And mol-
obg Ppednke 16 cUVBETO LIKPOOKOTLO, AOTO nol drnoteheital And ouvdL-
uopd eukdy. Tid todl kaipd Eeevpéteg Tou Dewpndnkay 5uo "Orhavdoi (6
natépag K1 6 yuidg Janssen) ota 1590. Topa Spwg Quivetal TMOg EYvE and
mé mpiv 1| Epevpeon tou. "Alkmate 1| iotopic oD UK pooKomioy Eival
prepdepivn pé Ty EEEMEN ToD TAEoKORion, Kul GvaeEPETAL TAOS KL o Tla-
Mhiaiog (Galileo Galilei 1564-1642) pé KatdAinin TPOCUPHOYN LPTOIHO-
TOINGE 1O TNAESKOMIO TOU Kai Y1d [IIKPOCKOTIKES TUPUTT P OELS.

Té dvopa 100 UKPOSKOTLON TPoEpYETal amd TV EAATVIKY YAOOTW, Hi-
KPOg Kai oKOTETV (= va mapatnpel Kaveig) vui 1o 'dace 10 1625 6 Giovanni
Faber, #vag itehac. To 1665 6 {yyhog Robert Hook (1635-1703) dnpooievel
0 £pyo Tou Micrographia 8mou Kai ypnoponolel yud npdIn opd ™ AEEM
k0TTapo. "0 "Orhavdoc A. von Leeuwenhoek (1632-1723) pé arhd, S81Kfg TOL
Karaokeviic, pikpookonia (ftav onoudaiog texvitng otV KUTUOKELT] (U=
KOV) Kavel avakadOyerg mov Bewpodvat Oavpaotég Yia TV Eroyl) Tou. Av-
T0¢ maputnpel 610 Gipe ToU YUd TPOTN popa ta Epubipa alpoceaipla xai
naputpel 610 VEPG [Kpookomiki dvta (i ukpdfia). "0 Xolk of TOHES,
HE TORD Kpod Ty 0c, PELAOD £ldE GEIPEG KOAANPEVOY KOLTIOV, TAY KUTTa-
paw (6mmg T dvopace). £ adtég Tig TORES PUivovIay Hovo ol mievpég (Ta
TolOpeTE) T@Y KUTTApwy, mol elval muylEg Kai EUGLAKPITES ano  Tig
Evamobiceie Slapopov oboidy peiiod, Eviov k.d. TV adto yphyopa tha-
VNKe mohg BAu T@ pEpn @V QUTGY droteAodvial Gno kbTTapa. Tra [0,
Bume, T TEMOCOTEPL KOTTAp dEv mupovcialovy EvamobEésels, dev elvat
cDBLaKPLTE, KL ETOL Y14 TOAD Kaipd dpgropntidnke nog 1@ {da dnoTehoiy-
tal ano KOTTUpd.

Aud yeppavoi, 6 Lwokoyog Lavy (Th. Schwann 1810-1882) xui 6 Pora-
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. deiypu

EXATOETA

PURKOZ

Eikova 7: To anro jikpookorio rob Leeuw enhock. [ v raputi pnat O Selypu Tonollete
TiL GTAV aXpn THS iy pis tou «|$unv'n {(Evu Selypa oTpo 6 glvar tomolETnpévo — 10 dei-
ZVEL i kabletn m(m!u] GTO MUV pu Pog g sinovug). I TUVO. KPUTIETI ane T .'.tllil}
REVUVTL QIO TO HETE Kai TO TUpUSKEDUTHIL mmsl)nrl*m 1| POTEWVT TY

vikoe Trdaiveev (M.J. Schleiden 1804 1881) mpotetvay 16 1839 pud vEa Epun-
VELWL h.(J.I vEW UP/T'] TO aonuuy TIKO A6V Blvul T I(H/IIJ!,IIIY(I 100 KOuTLOD ].lU. T0
replEXOpEVO Tou, To mepleyousy O TOU Sivil TO LovTavo KUTTEpo Kol 10 LHu
anotehotvial ki avtd 4o xittepe. Kabe Covravig OPYAVIOROS ELVOL P
Il\ul)pulcnl m:rrupm\ (brionmote O£V EIVUL KUTTUPO T'pm p YETOL (MO EXKPI-
GELS KUTTAPOV A, TO YUGTPIKO V7pd. 1O GUlL0 K.O4.). "H Lo ouvogetan pi
Ty Drapin KuTTapey mon Hropi T kabiva toug ve Deopybel cdv ovtotel ne
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Eixova 8: To ouvbeto kpookomo 1ot Hooke

Eikéva 9: To rfjiextpoviko pikpo
OKOTLO.

Loviaveg dpyaviopos. H kuttapiki Dewplu cupminpabnke dpyotepe, 10
1855, pé 10 amogbeypa tod yeppavod frordyou Bipyoe (Rudolf Virchow
[821-1902) «xafe KHTTEPE TPOEPYETAL pOVO (TG GAAO KVTTUPOD. O dodpe
TUpUKaTo The abtn N dpyn otepeobnke Kol YEVIKELTNKE Kui it To0g p-
Kpoopyuvicpong anod tov INaotép.

Mapaxatm Ba peietnoovpe moHg elva priaypévn kal thg hertovpyet M
LmVTavi KUTTUpIKy povada: o1o Eningdo tod Kuttipou Bi Yvmpioovpe pe-
PIKEC ONUOVTIKES PETAPORIKES GVTIOPATELQ Gy anTég Y1 Tig OTMOTES jkn-
oape piyp topa. Ta kOTtepe elval tordThoka: T MO pIKpa KOTTOpE HITo-
royiotnke mhg meprEyouy 3000 dg 6000 Siapopu £idn ynuikdy Evoaeow Ta
1o pkpe kottape elvar ta Baktpra. Ta mo pikpa Paktnpla elvar ta po-
Komldopata (Tupdoite GUTIOY Kai tepaoita oTolg TVEDHOVES TMV TOLALOV
Kai Onhdetik@v) o Exovy péyebog 0,1 (= 1000A). "Exel ppedei ano Dmo-
Aoylopong mhg yid va DTapger OpyavOREVO KUTTAPO npEMEL Vil "YEL TOUALL-
Y1510 abto 1o péyedog. To péyefog tdv ouvndicevay kuttapoyv elvan 10p
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Root of Jersalem : g Small Rost of
Arvichouk Aparagur "

Eikova 10: Topec Suo pilov, dplaTtepd 100 K0LOKUGLOT (Helianthus tuberosus) GES1 10U GrUpUy-
viob, drwg elkovifovio @no tov N. Grew nov tig dnuoaievce 20 ypovia peta ™ Micrographia
tot Hooke

@e 100p. To dlapopetiko peyelog TV TOLUKV ITUPOV OPYUVIoHOY OpEILETUL
6710 S1POPETIKS AplOpd TV KLTTAP®Y TOUS.

2.5 Tovropn meprypa@rn Tob KuTTtdpov

Yrapyouy 6uo €81 KUTTEPOV: TU KUTTUPU THY TPOKAPLOTIKOY Kul Td
KiTTUpe ThY EDKapUETIKBDY dpyavioudy (kégelg ovvleteg amo To mpo =
mpiv, 80 = K@ Kui KGPLOV = TUPHVUS KUPTAY, G Tupiyeg ToD KuTTd-
pov). IMpokupumtika elvan w0 fuxtpla kai 1@ Kvavogukn, Opyuviopol mo
TP@TOYOVOL (o ToLg UTOAOITOLS, TOLG EVKEPUMTIKOUS. Aév Exouv ornpa-
TIGREVO TUPAVE 6T KOTTApE tovg. O Tolg Eetdoovpe netd. "Avtileta ta
KUTTUPE TOV EDKIPUGTIKOV OpYUvIoUGY £ivat mo TOAUTAOKU Kui Exouv,
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KYTONARLIMA

L .

ITOIXEIA GOLGI

MYPHNIKH T
MEMBPANF, . -

KLY TTg_Pw' KH . MEMB PE\NF"- g

Eikova 11: To xittapo, Snmg paivetat pé 1o NAEKTPOVIKO HIKPOOKOTLO. "ESM yivetal pav

Kai 10 EVBOTAUCHUTIKG BIKTUO TOD KUTTUPOTARCHATOL.

Ynepiomoir}Bnke amé to votirouto Exmaideutikrig MoMimikrig
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fenaOupa, oynuuTIopévoe tuphva. Mid tupaotaon &vog ATYNUUETOTONHLE-
VOU» KUTTAPOU deiyver 1) elkova 11, ALHE «OZNUUTOTOINHEVO? PLLTE TOAAL
£161 KUTTAPWY GTOUE TOALKVTTUPOLS OPYUVIGHONS Elval dapoporotnpiéva,
£neldn Emreroby Sta@opetiky kertoupyin. "ETol Eyoupe T puikd woTTupa,
T VELPIKG KUTTEPE K.0.K., TOU 70UV S1apopeTik popen. Mropotue dumng
v GQuipEcoups tig 1dlTepotnTEg Kabe EI60VS KUTTUpOU Kai Vi KpaTh-
GOULE HOVO Tl KOWIL YEVIK( ¥ UPUKTNPLOTIKGE, SelyvovTtag cuyypoves Gru
T Tpipata Kai opyavidie tob kuttapou. “H eikova deiyverl TO KUTTUPO UE
LETTOPEPELES TTOD QUIVOVTUL HOVO [E TO NAEKTPOVIKO HIKPOGKOTIO, OPYUvVo
Tou peyakmver Gc ki 100.000 gopeg, £vE TO KUVOVIKO HKPOGKOTIO HITOPEL
Vi peyuldael Eva avTikeipevo Gg 1.500 gopis.
T6 kUTTUpO LOITOV AMOTEAEITUL:

@ (7O pud BEOTEPIKT pepfpavn, TV KUTTEPIKT) 1) Thaopatiki pepfpavn
B2 GmO TV OTMOlt OTG QUTIKG KUTTOP £OUHE TO KUTTUPLKO TOlXMiLA,
oynuetiesévo ano kuttapiv. Tlave oto toiyope abtd propel vi anote-
fobv ki drieg onaies (E0ho, perlog K.d.).

® 10 KUTTOPOTALAGPE 1) KUTOTAGGHA TOU QUIVETAL GOV [ TuyvPEus T Kl
SpotoyEVHE TR 010 ouVNOIGHEVO HIKPOOKOTIO GLAG O GTO AEKTPOVIKG
LIKPOGKOTIO BEiYVETUL MO moAUmhokn yiuti péoa ™S .oxnuutifetar 610
KANPO BIKTUO (70 Kuv(iia, 0 évéomhaopatikd diktve. Mépog ton dikthou

KENTPOZLIMA

MYPHNIZKOE

KYTOMNAAZMA NYPHNAZ
XYMOTOMO

Eixova 12: [lic @aivetal 1O KUTTEpo pPE 10 guvnicpeEve pIKpoaKonio
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EMIKOWVOVET pé TV EEOTEPIKT Empaveln, XTig NAEVPES THV YOV TOL ExEl
HLK PO STpOYYUAU SOUATIONL, T plllomnputu (omVv ginovy mmuwt(u oy
paipee koukise). MES 01O KUTTUPOTAROHE DTLAPYOUY K {thhu Opyuvid;

@ T uroydvIpLa, GTPOYYLAL T OF oYU UG TOUVLOU.

® o mhactidia, OTG QUTIKG pOVO KUTTapa. ADTE TOD QEPVOLY AW PO-
ULAN elvar of yhoponhieteg, abtd TOU csuvlétouy 1o (puio eivan ol apv-
romhaoteg, 10 Aadl of EhalonhacTEs, ab T TOU QEPVOVV TIG YPOOTIKEG . 0n-
Ludn) Tig L pORATIGPEVES OVGLES, . OTA METULO TOV rovhoudiow, elvar ol
LPOROTAACTES K.(1.

® 10 otorgeia tob Golgi (Mxortly), dpyovidia o oV SEOVTUL OTI) AELTOLP-
yid toug pe 16 EVBOTAUGPATIKO Siktvo. daivetul mog TPOTOTOLOVV HEPLKES
TpOTEIVES, OPLOPEVES GO TIG onoieg EKKPIVOVTUL ano 1o kuttepo. Bonbobv
Kol 0TV mapuy@yn KUTTUPK®OY pepfpavov.

@ 1 AUGOCHRATE, GV KUOTES ov EyOuv HEGO TOUG drofnkeupeva EvOupa.
Xpnoipevovy TV TEWY onoL@y oL «T m)f: v TO KUTTUPO.

® T yupotéma, YHPOL TOU TEPLEYOLY VEPO i SLEAVUEVES LAOOPES opya-
VIKEG Kai avopyaveg oDCLEC.

@ O mupijvag elval TO O GNRAVTIKO apyavidio tod KutTipov. Alakpi-
VOUWE THV TOPIVIKT ToU pEpfpavn Kal Tov ropnviake tou. “Otav 1 KUT-
Tupo dlupeital, puivovTal vabapa Kai T £ POUATOTHOHETA o MEPLEYLEL.

® 16 KevIpHoWPE, GTH LOIKE HOVO KUTTUPUL,
Qi FEETAGOUHE TUPUKATH MO GVEAVTIKGE OPIOHEVA HEPT] TOD KLTTApOL
Kai tig hettoupyieg Toug.

2.6 "EEotepikh Kai fomtepikeg pepfpaveg

Té KOTTapo Exel TOAAES PEUPPOVES, TNV EEOTEPIKT] TOU TNV OVORACUHE
TAUGHUTIRY pepPpavn Kai ECoTEPIKES OTO EVOOTAQGHATIKO diktuo, otd
mtoyovipLa, yhwponhicteg k.. ME tTig fowte pilkEg penppaveg ywpiler ta
SLEQOPU TUNHATA TOV, TETUYUIVEL dNAGDT il peyain SLOPEPLOPATOTOLTC T,
UG EYGAY GvopotopEpele. ADTH 100 Zpeiletal yua vi oreEayBoiv ol xn-
HIKEC GvTdpaceic, Tohheg (nd Tig Groleg yivovial mave oTig pepppaves
Eidape mieg Oproptves ynikeg Evooelg (@ Ehatpua tob TPONYOUHEVOL
rmpuou,'uum\, pug) mpénel va Ppiokovtal o Oplopevn oeipa, V@ CLYKpPO-
Toiv Eva €ldog ovatoryiag (prattapiag), yid vi propel va yivel pa Oho-
KANpPN oepd Sladoyik@y xNUIKGOY  AvTidpaoemy (Pabpiaia mrdon TG
apuipug). “H tonolétnon 1@y ynpukdv EvOoemy ot OPLOHEVT CELPQL TETU-
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Eixkova 13: ‘H dinin otopada popiov kimdiov (OEQOPOALTIBLGY) oL oynpatilovy T ped-
Bpavn. Kabe popro Exer Sud obpig and Bu6 popra Aimapod SEEOC.

yuivel dv rorobeTniotv povipa ol Evioelg anTEG OF pepPpavec.

"H EEmreptkn) pepfpavn, dniadn i TACCHATIKT pepPpavn mailel TpElg
poAOLS:
® npdtu Zexmpilel 16 kUTTApO, A6 TO MEPIPALLOV TOL, 10 «EEaTopIKevEL)
tob divel dnAudn dvioTnTU.

@ UeTa EMTPENEL OTO KUTTEPO Vit GUVEEETUL PE Td dimhava touv KOTTUPA.
@ tihoc Emrpénel Ty EKhekTk SiEheven ovoIdY.

"Okec ol ynpikic oboieg dév mepvoly peca amd Tt pepfpivn: 10 VEPO
KUl YEVIKOTEPQ !‘_vc!mml; ik poll poptakod Rapoug mepvody, dyL Gumg Kt 6heg
L.1. kv mepvody ta 16vtu 1ol vatpiov, Nut. Aév mepvodv ol peyaiou popt-
akob Papoug Eviaelg, tpateiveg kai Hdatavipukes. IMepvolv Speg hmodi-
ahutéc Evioelc yati f pepfpavn arotereitar Kol and hmidia. "H pep-
Bpavn 8év elvon howmov 1o (610 Swerepath yud 6ieg Tig Evaoelg, Exel om-
2081 pua ExiekTikoTTe 016 Ti 04 nepacel. Té OPIoUEVES TEPITTOGELG OTUV
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Eikéva 14: Tynpatiki nophotacn tijg dimhijc otofidug v Mmibioy Kal thv TpoTeividy
(xitpive ompata) ol araptilovy T pepfpavn.

Eikéva 15: Zynpaniki Sopi tig pep-
Bpavng drog guivera ELotepika (oi
TpwTeiveg 6@ paivoviar YKpilEg).

Eikova 16: dayoxitoon, meyi Kol GTEKKmoT GTO KUTTUPO.

\ P
ENAONAATMATING | g AYIOLAMA
/ LIKTYO vo 54

(Y'Y )

@ NINOKYTTIKH EFKOANATH nEwH ANEKKPITH
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1O KUTTUPO DEAEL VI EVOMIUTOOEL PEYEAU HOPLU T} OOLUTE TOL OLV HITOPOUY
va TEpGGoUY A THY TAUGRATIKT PELPavT) TOU Snuoupyel ik £YKOATOON
ot pepfpayvn tou Kai Ekel péca ta kieiver. Td cuxoviiaier. Mpokeita yua
TO QUIVOLEVO THS QUYOKITOMENS. "OTev EVOOPATOVEL HEYIAL HopLd druAb-
péve GE O7po, TO QUIVOIEVO OVOLGLETUL TIVOKDTMOT.

"H nhoopatikn pepPpavn arotereitor Grd TpoTeiveg Kui Sud GTPpOUUT
amo Mmidla. @d propovoe va mel Kuvévag mog eival Eva eldog chvTovite,

bmwg deizvouy of sikoveg 14 kui 15 O mpmteiveg elvan £101 SLuTayHEVES

Hote vo EmTpErouy oty pepBpavn dpretn EAUCTIROTN T,

2.7 "H gwtooivbeon

Yo tpipe 100 petufoliopot mov ovopdletul avefoiiopos Tpuypato-
TolETTIL 1 GOVOEGT] ¥ NIIKGY EVOGEOY TOU KALIVOUY HEGH OTOUG SEGHOVS
toug Evépyeta. O yNIIKEG avTég Evoonig ite amoteholyv amobfKes Evep-
vELHG £1TE elvVal GOHLKQ CUGTUTIKG TOD OPYUVIGHOD (6T ol METPEG AMOTE-
VIKOTEPWU

Aobv Td doptkd cuotatikd £vog nétpivon omtion). Ta Low kai
ol ETEPOTPOPOL OPYUVLGHOT TPEGOVTAL (O GALOVS OPYUVIGHONE 1| TPOTOVTIU
fihkov dpyuvicpdy. ME Tig Tpopis maipvouy Tic TAOLCIES OF EVEpYELL Op-
yavikée Evooeig. O vooelg abtég slvar auvnlog moiupepi, nkadn dro-
TEAODVTUL (TTO TOALES UIKPOTEPOU pEYEDOUE LNIIKES EVOOELS: TO dpLAO Kol
16 YAUKOYOVO amo EE0Leg, dniad Doutavipukeg pé 6 povo dropa dviparu
(tétoreg elvan Ay, 1) YAUKOLN Kui f| ppoukToln), of mpwteiveg dno T pIvo-
Efe Kai Td voukAeika 0fEa amd T voukieotidwe. ME v néyn 6 opyavi-
GHOC GALEL TIC TOAVPEPELG EVOCELG TOY TPOYDY OTA LNHIKG pOpiL o0 Tig
mvioToiy kel SavaouvOiTal and ti popla adtd i Sikd tou idwaitepa So-

EGWTEPIKT] YRPUVOLp

peEpPpavn ELWTEPIKN pepfipavn

CSTPOpL

EVBLOIETOS
FOPOL

Eikdva 17: Iynpankn napa-
STUCT FAOPONARCSTY O TOUT
/i vt paivovial T ykpava
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Eikdva 18: doteypupia yrioponiacty), S1mg QUiVETAL Bé 1O NAEKTPOVIKO HIKPOTKOTLO.

WKG ouotatikd. “AlAeg TGk Evdoelg Tig petatpéner §j kal Tig kaiel (tic
OEeddver). "OAn honov ThHY EvEpYEla mob ypelaleTal Yid THY KaTaoKevt
0V Kui T cuvTApNGY ToL & ETEPOTPOPOS dpyaviopos ThHv Taipver dnd Gh-
hovg. "Avtifeta of mpotapyikoi mapayoyoi, ol adrotpogor dpyavicpol,
nhadn th putd, priayvovy of idlol Td cuotatikd Toug Kai Tig anobfjkeg
EvEpyelag tovg, Adtoi amotehodv Kai THV mpmTapylkn mnyh Tpopfig TV
ETEpOTPOQOV Gpeoa 1 Eppecu, dpeca yid T puTopaya Kai Eppeca yid Ta
Lwogaya # ta canpoguta. “H Paciky dvaforikh Aettovpyia tdv abtotpo-
Ppov elvar | potocivBeon: Xpnoiporoidviag NALKY EvEpyela cuvBETovy
YAUKOLN | chxyapa pé 6 Gtopa GvBpaxa. “H flwkn Evépyela dmotehel
Lowmov v mpdTy Tnyn Evépyelag yid ) Lo, "Akopa kai Eppeca GAhoTTE
T ypnoiponotodue oty kaBnpepvi pag Lo 16 mETpEAAIo TPOEPYETAL
and amofiseic dpyaviopdy mob E{noav Ekatoppdpla ypovie mpiv Kai mov
abENOnkav pé ) potochvieon, /| alokikn (Gvepol) Evépyeia ki 1| EvEpyera
v HdoTonthosmv of TEAKY dvalvon mpoépyetal Exiong and My filekn
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