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1. NpoAoyog

H epeuvntikni epyacio tng A’ Aukeiou mou akoAouBel oTig emopeveg oeAlbeg, ekmovnOnKe To
OXOALKO €10¢ 2015-2016 oto 3° TEA Néag Zuvpvng «KENTPIKO», pe tnv emifAedn tng
Maplavvag 2. Stapatiov (MEO04.01/ME20.01) KoL EVIACOETAL OTO MAQLIOLO TWV HABNUATWY TOU
Aukelou: Quaotikn, MAnpodopikr, BioAoyia, Ohocodia Kot OpnoKEUTIKA.

Ta radia tng A’ Aukeiou ou cUMUETEXAV OTNV UAOTOLNGT) TN, €lval Ta €ENG:

AZBEXTAPHZ EYAITEAOZ-TIAKH KONZTANTINA-KANTIANHZ KONZTANTINOZ-KAPAAHZ
ZTEOANOZ-KAPOYMMAAHZ IQANNHZ-MANIA HAEKTPA-MANIAZ BAZIAEIOZ-MAPOYTKA
AOHNA-MITTOZ ZQTHPIOZ-PANTHZ BAZIAEIOZ-POYAA MEAIZA-2AKAAAKHZ AHMHTPIOZ-
ZIAHPOKAZTPITHZ AHMHTPIOZ-2TEQQANOTMNOYAOY APIAANH-T2ZAPOYXH 2MYPIAOYAA-
XAIPETAKH MAPIZTEAA-XATZH HBH

Kat, TENOG 0€ QUTAV TNV EPEVVNTIKN €pyacio Mapouactalovtal EVVOLES, OTIWG:

e Tielval Zoumav

e Big Bang (MeyaAn Ekpnén) — Kat eyéveto........ OQz;

e ALOOTAOELC

e TiLelval UAn

e OdAapog Nédwong

o Kol eyéveTto......... YAH;

e [£vvnon M\avntwv

o Ocswpla Yrepxopdwv

e ToaAavtwoelg- kpudo DNA

e Evapxn nv o Adyog kat n Meydin Ekpnén

e TLelvol OgdG Pe HLa ETILOTNUOVLKNA TIPOCEYYLON

e H B¢on tou avBpwrnou péoa oto ZUumav

e H e€eAkTiKn TTOpEia Tou avOpwTrou péoa amo pia GLAocodLK KL ETILOTNOVLIKH
TIPOCEYYLoN

2. EIZATQIrH

To Baolka epwtApata tou t€bnkav sival ta £€n¢: NMwg yevwAOnke, mwg e§eAiostal Ko Tt givan to ido
T0 oUumnav;

Xpeldletal va autonpooSloploToU e o€ OAA AUTA Ttou akoUpe. O otoxog dev elvat va padboupe KaAn
KoopoAoyla, KBavtikn, aotpovopia, aAAG va uaBoupe Ta palvopeva ToOU CUUITAVTOG TTOU Hag 0dnyouv
va BYGAOUE CUUTMEPACUATO VLA TN OXECH TOU avOpWIToU HE TO CUUTIAV KAl TG OXECELG LETAEY TWV
avBpwrnwv. OAa ekeiva Ta onuela Tng oUyxpovng GUGCLKAG 1 TwV HaBnuatikwy rou eivat n Baon va



amnobeifou e OpLOPEVA TIPAYHOTO TIOU HEXPL ORUEPO BewpoUoape OTL ival petaduotkn, Bgoloyla,
dooodlia ) otdrmote aAho propel va eival.

Ae Baolotnkape Lovo o Bewpleg mavw oTig omoleg €xouv SounBel oL BeTkEC emioTtrueg. BEBaua, ivat
SUokoMo va ol e OTL eival AdBog auTteg ol Bewpleg, ylati elval cov va 0KUPWVOUE OAN TN HEXPL TWPA
Topela Lag oTa YWWOTIKA avtikeipeva mou StdaxOnKayple.

Xpeldletal va KOTAVorooUE OTL §ev TIPETEL TA SOYUATA VO TIEPVAVE OO YEVLA O€ YEVLA KL VOl
Bewpouvtal anodedelypéva yeyovota, Aoyw okomipotntag. OL meplocdtepol avBpwmol Ba 0dnynBouv
og AaBog cupnepdopata.

Ao ) pa eivat to CERN ki armoé tnv aAAn n NASA, rtou mpoomaBouv va pog amodeifouv otL dev
UTIAPXOUV TOXUTNTEG LEYAAUTEPEC QMO AUTH TOU GWTOC. AG N TO amodexOUaoTe £ToL.

Ag unv anodexopoote €10l TIG Bewpieg TnG Eomeplog mou pag £€Xouv MEPAOEL.

Mevik@, xpelaletal va yvwpilloupe OTL TOAMNEG Epyaoieg Kal SNUOCLEVCELG Eylvav amod EEVOUC EPEUVNTES,
OXL APKOUVTWC KATNPTLOUEVOUC, Kal EUELG oLl EAANVEC evioTte Sexopaote O,TL elmav ot AAAOL yLO TOUG
T(POYOVOUC HaG Kol LaALota avepuBplaota, xwpig kapld épeuva, emavalapfAavoupe ekeiva mou
gypaav oL «omololdATOTE» EEVOL OXOALAOTEC TWV EPYWV TWV apXaiwv EAAAVWY gpeuvnTwV Kal
doooPwV Ywpis BeBaiwg va eAéyxoupe TG anoPelg tous. H aAnBela sival 6Tt ol mpwtol EAAnveg
KOONyNTEC LUROnkav kat adopoiwoav Tig E€veg amoPelg, adol ornovdacav otnv Eomnepia kal £tol €€
Eomeplog petédpepav tig LO€C TV EEvwv Aoyiwv otnv EAAASa. XapaKTnpLoTiko mapadelypa To
NALOKeVTPLKO cUoTnua. Elval ywvwoto mAéov OTL To pwtoslonyaye o EAAnvag aotpovopog Aplotapyxog o
Jautog, tov 30 T.X. alwva, Kol To aVECSUPE €K TNS ANBNC mMoANoUG alwVveg HETA 0 MOAWVOG 0.0TPOVOUOC
NikoAaocg Komépvikog. AUGTUXWC, LEXPL CAEPQ, OKOLO KOL T EAANVLKA CUYYPAULOTA OTTOKOAOUV TO
NALOKEVTPLKO cUOTNHA KOTIEPVIKELD, OVTL YLOL APLOTAPXELO, OTIWG Elval KAl TO CWOTO.

2.1 Tl EINAI ZYMMNAN;

To Z0umav replypAdetal cov £Vog Kwvog, auto mou PAEmou e (dotpa, yaAafieg kKAT.) ival to
E0WTEPLKO AUTOU TOU KWVOU TIoU AEyETal KWwVoG mapeABovtog,.

H F'evikn Oswpla tNG IXeTKoTNTAC (MO) pog Aéel mwe O,TL PploKeTal HECO OTOV KWVO KLVEITAL LIE
TOXUTNTA MLKPOTEPN TNG TAXUTNTAG TOU GWTOC, O,TL BploKeTal MAVW oTNV EMLPAVELX TOU KWVOU KLVELTAL
LE ToUTNTO LoNn KE auTh Tou GwTog KL O,TL BploKeTal eKTOC TOU Kwvou (Aéyetal ortoudnmote aAAou)
Klveltal pe omotadnmote taxvtnTa (To LOyLKA TOXUOVL).

Me tnv rmponyoUEevVn GUGCLKN KAl To LoONUATIKA §EV HITOPOUCOUE VA TA KATAAABOUE KOL VOL TAL
METPOOUUE. AnAadH|, LECO OTO MOPATNPOULEVO UALKO CUUTIAV, QUTO TO CULTIOV TIOU OKOUUTAUE, EKEL,
Sev UMmopoUV va UTTAPXOUV TAXUTNTEC LEYAAUTEPEG TOU GWTOC KL OXL OTO CUUTIAV YEVIKOTEPAL.

AdouU n MO LoYVEL MELPAUATIKA, EEPOUE OTLTO PWG OTAV TIEPACEL UMPOOTA Ao va edio Baputntag
KopmuAwvetat, SnAadn dev umdpxel euBUypappn dtadoon tou wtdg. AkOpa, Lo AEsL OTL OAa Ta
OVTIKE(pEVA HEoa OTOV KWVO KLVOUVTAL HE TAXUTNTEG KPOTEPEG OO AUTH TOU PWTOG, WG avaBoupE
1o Pwg Kal PAEMOUUE, evw Sev Ba EMperte va BAEMOUUE yLOTL LOVO 0TV ETILPAVELX TOU KWVOU EXOULE
kivnon pe taxVTnTeg ioeg pe autr Tou pwtog. Kabe onpeio Aoumdv Tou ECWTEPLKOU TOU KWVOU eival
OQTEINO (to pwc Ba €mpene va undpxeL Lovo otnv enidavela). BAEmoupe OTL KABe onueio TG



eMLdAVELAG TOU KWVOU €lval Kal pEaa otov Kwvo. Adou, utapxel dwg KoL To PAEMOUE elval Kal LEaal.
Apa, auTtog 0 Kwvog dev £xel HEoa KL EEw, Oev €xel emupavela e€wTepLkr). EMopévwg, Sev eival évag
KWVOG, OV KL QUTOV TIOU EEPOULE, TNG EUKAELSELOG YEWUETPLAG KAl TNG VEUTWVELAG GUOLKAG. Elval évag
MEPIEPTOZ kwvog. To mpwTo Tieplepyo eival Ot n emipavela mou Ba EMpene va Kwveital To ¢wg rou
BAEMOUUEL elval KaL Héoa KL £€w.

XpeLtaleton vo KOTOAABOULE KaL YL AUTO TO EMOVOAAUBAVOUHE: avABoUHE TO pwg Ko BAEMOUUE
(eipaote péoa oTov KWVO Kat ) TaxuTnta ivat idla pe auth tou pwtdg). ADOY EXElI PQZ KAI TO
BAEMQ EINAI MEZA. Apa, autog o Kwvog 8ev éxel MEZA kL EZQ. Aev gival o Kwvog ou €pw, ivat
€vag NEPIEPIOZ KQNOZ.

Emopévwg, To Zuunav ev £XeL pHEoa KL £Ew.
H roz woyvel 6tav o xwpog Sev eival EukAeidelog, apa to Tupmnav dev eivat EUKAEideLo.

To pwtoBoAo onpeio Tou apeABOVTOC 6TNY KOPU T TOU Kwvou, eival n ZTIFTMH, to onuelo Tng
Meyahng Ekpnénc. H taxutnta tou ¢wtdg eival n taxvTnTa Tou atebntou cuumavtog. Mo va tv
TIEPACEL KATIOLOG QUTAV TNV EMLPAVELQ, TNV EEWTEPLKI TOU KWVOU, TIPETEL va yivel DQZ (Kot
Eyévero........ DQz).

OL avBpwrol £xouv aav Soyua O,TL dev pmopouv va KataldBouv va Aéve OtL eivat AaBog r otL bev
LoxVeL. H O mpoPAEMEL KAL TETOLEG TAXUTNTEC., TEAELWVEL AUTO TO OEpa MELPAPATIKA. AKOUQ, KOl O
KBOVTLKOUG UTIOAOYLOTEG, N MAnpodopia KIVELTAL Pe TaxUTNTA LeYaAUTEPN amd auTh Tou GpwTOC, EVW
ouTo 6e ouppaivel o KAAOGLKOUG UTIOAOYLOTEG.

AMN pa 18LoTNTa TOU ZUUImaVTog ival 0Tl To Mikpo to BAémoupe MeydAo kot To MeydAo to BAEmou e
MLKkpO.

MrmopoUpe va avadepBolpe katl otnv Apxaila eAAnVIKA ypoppateia, otov MAATWVA CUYKEKPLUEVQ, O
ormolog mpokelpévou va KatohaBouv ot pabntég tou to JYMMAN, to METAKOIMO, toug €heye va
KAELOTOUV p€oa Toug, ylati pe to MIKPO avtihapBdveoal to METAAO.

AnAadn, to AsAdiko: TNQOI Z’AYTON.

EriutAéov, 600 TLO HaKPLA KOLTAE OTO ZUMIAV, KOLTAE OAO Kal 1o Babld oto mapeABov (6Ao Kal Lo
Kovtd otn M.E.). Auth eival pla rtepiepyn W8otnTa Tou TUpmavroc: 6,TL eivat MAKPIA sivat MAAIA, 6,tL
HETPALE OE EKOTOOTA OTNV OUCLA TIPETIEL VAL TAL LETPAE O€ SeuTepOAeTTa. Apa, PAEMOUE TTWE TO KAKOG
KOl 0 XPOVOG CUMTITTTOUV.

BAETOUE PLAKOC, OUWG 000 TAE TIPOG Ta Ttiow PAEMOUUE tapeABovTika. Ma mapddelypa Aépe OTL amno
TV mpoylayLd poc angyoups 100 xpovia Kt oxt 1000 yAtopetpa. Auto cupaivel KL epeic to

To oUumaV KOTAKTLETOL LE TO VOu, Tliow &g yupilel.

‘OMot oL yala€ieg amopakpUVOVTaL KL £XOUKE TNV EVTUTIWON OTL TO cUMMOV SLaoTEAAETAL. A
SlaotéNetal, al\a Teivel va cuykevtpwOel o éva onpeio (cUoTENAETAL EMOPEVWG). BAEMOUE KL
avtilapBavopaote SLaotoAr, OUwWEG autd cUCTENAETAL O €va onuelo.

AUTO mou paBaivoupe TwPa yLo To TUUTAV lval mwg 000 TiLo MOALO gival, TO00 Mo HIKPO ETIPETE VO
elvat. Opwg, av pavractoupe OTL Byaivoupe £€w oTtov oupavo Kol AEpe OTL TApE OAO KAL TILO LOKPLA



otnv oupavia odaipa, autd mou Ba avtiAndBol e eival 6tL n oupavia odaipo LeyalwveL Kal Sev
MLKpaiveL.

To mapatnpoUpEeVo TIpog Ta £€w gival oTNV MPAYUATIKOTNTA P0G Ta PEaa, adou 000
OTTOLLOKPUVOLLOOTE TtNya{VOULLE TIPOG TO TIOpeABOV. Mape pEca oTOV KWVOo, OXL £€w.

Xpetdleton va KATaAGABOUHE OTL KATL TPEXEL. MAPATNPOUVLE L0 KOTOTITPLKN (CULUETPLKK)) ELKOVO TOU
TPAYUOTIKOU CUUITAVTOG.

Mag Aéve akOpa OTL TO cUUTIAV €EEAOOETAL LECA OE £VaV KWVO, OTIOU OTNV Op)XH] €YLVE TO Uray, SnAadn
n MeyaAn Exkpnén (ME) kL GpxLog AOLTTOV TO CUUITOV GOV L0 UITAAQ TTOAU TTUKVI KL TIOAU HLKPN VoL
SLOOTENETAL KAL UE AUTOV TOV TPOTIO ApxLloay va GTLayvovTal O,TL YWwpPL{oupe OTL UTTAPXEL OTO GUMIAV
£w¢ Twpa. Mag adrnvouv va KataAdBoupe OTL TO gUpmay e€EAOOETAL Ao TNV APXN TIOU YEWNBNKE €W
£6W OTO XPOVO AUTO, OUWG eV LOXVEL KATL TETOLO. Mag adprivouv va. EVWONOOUE OTL TO GUUTTIOV HTOV L
odatipa mukvol UALKoU (Moo ATav auTo To UALKO;), OPWG TIAAL eV LoXUEL KATL TETOLO. Kol 0TN OUVEXELDL
auti n odaipa apxlos va pouoKwVeL Kal va SLacTEANETOL KAl val yiveTol OAo Kal mio apatr). Opwc, &
OUMBALVEL KATL TETOLO.

2.2 H METAAH EKPHZ=H (BIG BANG)

‘O\a Ta EMLOTNUOVIKA TIEPLOSIKA ypAdouv OTL o€ AUTO TO cUUTIAV N apxr €ivat n MeydAn Ekpnén, auto
TO YAy, mou pabaivoupe armo To SNUOTIKO KL eleic AEpe pa xapd.

Ag pag volalel mou apxloe n ME. Yrdpyel KATL Tou pag anonpooavatoAilet: otL to Big-Bang (n ME) sival
N apxr TOU CUUTOVTOG KL Ao eKEL KL TEPa £0TO0E QUTH N UIAAA. AnAadn, oTIONTIOTE UTTAPXEL HECA
oto ouumav eivatl UALKO; AnAadr, {oUuE HEoa O€ EvVa UALKO GUMTTAV TTOU OVO TILAVETAL, OTIWG TL.X. TO
oW HoG; Apa, Ta mavta PEca oTo cUMMay elvat UAKA; Mpwtn afla péoa oto cupumav eivat n UAN Ku
0,TL mopayetal and tnv UAN; Emopévwe, undeviletal otibnmote Aéel n cuyxpovn GUCLKN Kal
KOTAELWVETAL LLE AUTOV TOV TPOTIO pia LdeoAnPia kowwvikn, GLAocodikn, Teite To Onwe BAeTE, OTL TA
mavta eivat UAN.

Mag Aéve EMOPEVWG:
TIMOTA AAAO AEN YTAPXEI TIATI TO NMPQTO NEFONOZ MOY YMNHPZE MEZA 2TO YMIIAN EINAI YAH;

AnAadn, kat eimev o OEOX TENNHOHTQ YAH kat tirote GAAo; Apa, i Ba mape otn Beoloyia kot Oa
MIARCOUE Yot O€b 1 av WANCOUUE ylo LeTA Tt Snuoupyia Oa pAfjooupe yia UAN. Apa, o Oeog Sev
£Kave Timote AAAo ekTOG amnod YAH (auth opwe elvat n dlthocodia tou Sutikol MoALTIoHoU). Mavw oe
OUTEC TLG beoAnieg SnuioupynBrke n emothun, N GUOLKN, TA LABNUATIKE, OTIWG Ta SnULoUpynoav To
16° kat 1o 17° awwva. Kat pe Baon auto dnpoupyndnkav oL KOWwVIeG oG Kal ol agLleg pag, Ta
Kavoupla GLAoCOPLKA CUCTAUATA 1) OL LOVTEPVEG BeoAoyisC.

Epelc 6pwg, B€Aoupe va BEcoupe €va TENOG o€ OAQ QUTAL.



H MeydAn Ekpnén (ENA ®QAINOMENO MOY MOIAZEI ME METAAH EKPHZH) sival éva yeyovog moAU petd
omo T yEvvnon Tou cUPMavToC. No TEAELWVOUE e auTo. MevvIETOL AOUTTOV TO CUUMAV O KATIOLO
onueio Kol tepvave apketeg mepiodol (m.x. n KBaAvTIKn €moxn, N Mo Tou MANBwpPLopoU, KATT.) ot
OUVEXELQ. X€ KATIOLO oNnuelo, peTemetta, yivetal n ME, aAAG akopa Kat petd tn ME unaxel pio mepiodog
TOU CUUMAVTOG o Sev EUTIMTEL 0TN SUVATOTNTA TWV AVOPWIVWYV aLoBoewv, SnAadn, Tthv
napatnpnon Léow Sopudopwv N Kol HECW OAWV TWV UNXAVNUATWY pag. Kavéva pnxavnua, oute
TtnNAeokoTLo, oUte Sopudopol, oUte SlacTnUOTAOL, oUTE Tirmota gV UMopolV va LEAETHOOUV QUECWC
META QUTAV TNV IEPLOXN.

Apa, 6ev katalaPaivoue tinota apéows Letd tn ME Héow TWV 0pyAvVWY HOC, LEXPL TO OhUELO TTOU
Aéyetal Koopoloyikog Opilovtag. Ao kel Kal tiow ev UTTAPXEL TUMoTA amd auTd mou pabaivoupe (tnv
UAR, TN UNXAVLKH, TNV EUKAELOELD YEWUETPLA, TN VEUTWVELX PUOCLKN, TIG aleg aUTEG Tou 16°° kal tou 17
oLwva Iou aLWVoUV HOvVo TtV UAN).

AnAadn, amnod to onueio mou BPLOKOUAOTE GAUEPO OTO CULOV, LUTO TO OTIOL0 UImoPoUE vl SOUUE TTPOG
ta niow, elval amo pa meploxn Tou cuumnavtog 380.000 xpovia petd th ME.

Mo mpv Sev mpoAaPaivoupe va SoUpe timota. Mo mopdadelypa, n IPWTN EMOXH TOU GUUMTAVTOC
Suijpknoe 10 sec (OpwC, yivove oo TOAG TPAyHATa 0 TO00 UIKPO XPOVLKO Stdotnual i),

2.3 H ENNOIA TOY XPONOY

TiLelval o xpovoc; AuTto ou E£pOUE gival OTL LoxUEL n MOZ. H MO 0To XWwPOo ToU UETPAUE E6W, UE AUTO
KOVOULE ETLOTAUN.

Mag AeLn MO OTL 600 ATIOMOKPUVETAL O TAPATNPNTAC LEoA 0To auumay, SnAadr otL 6co mape 6o Kal
TILO TIOAU TIPOG Ta THoW, TOTE N SLAPKELO TOU SEUTEPOAETITOU GUVEXWG LEYAAWVEL. AV apXicoupe Kot
METPALE TA SEUTEPOAETTA TTNyAVOVTAC TIPOC TA TOW (ATAV TTLO TIUKVO TOTE TO GUUAV KAL TTPOG EUAG
o apatd) Ba ta Ppouue va £xouv peyalutepn Stapketa. Ooo TLO TTUKVO €lval TO CUUTAY, TOGO TILO
MEYAAN N SLAPKELD TOU SEUTEPOAETITOU.

Apa, Sev eival (6la n Slapkela tou SeutepoAmrtou. Ki dtav Aépe SLapKela, Umopel mpog ta miow va eival
n Stdpketa tou 1 deutepoAéntou 200 SLOEKATOUUUPLO ONUEPLVA XPOVLAL.

XpeLAleTal va CUVELSNTOTIOLOOUHE WG OTAV PWTALE YLa TNV HALKLO TOU cUPmovTog, Bewpoupe OTL OAa
Ta deutepolenta eival idla (0mwg otav pwtdpe kAmolov Tnv NAkia Tou). Opwg, ekeivo To MpwTto
Seutepolento, Otav n ukvoTnTa eival amnelpn, €xeL anelpn Stapkela (6tav mnyaivoupe 6Ao Kla TiLo
niiow). ‘Apa, oTo AMELPOo O,TL KaL va TPocB£coU e elval Amelpo. EMOPEVWE, TO cUUTAY Elval ATELPO.

‘Ouwc, TtoLo gival To SOYO TTOU TTPETEL VA UTTNPETEL £VOG EMLOTAHOVAG;

Elvat dthoocodiko Soyua Katl AEyeTal omePATLOVAALOUOC (YLa va elval KATL EMLOTNUOVLKO, Ba mpéneL va
KOTAAAYEL O KATIOLA TLU HETPNONG). AAALWG, TO CUYKEKPLUEVO YEYOVOG Elvail OVAELO LEAETNG.

APA TO AMEIPO 2YMNAN Ba Tav €KTOG EMLOTAKNG.

TeAkd, pe Stadopa vonTIKA KOATIA, aKpoBaacieg KATL. AmOpPINMTOUE TO ATELPO CUUTIAV.



YNAPXEI kot £va Bg0AoyIKO TPOBANUA TTOU TIPETIEL VAL TAL £XOULE OAOL KOAQ. Kal lmev o @eo¢g otn
Mévveon va yevvnBel to obumav. Apa, adol yevwnOnke pia oTLypr), Oa mpEmeL va £XEL KAl hLa nALkia. Av
Aoumnov, moupe OtL elval ametlpo Sev Ba €xet pLa apyn, Ko nAwkia (tL va tooue SnAadn, otL n MEvveon €xel
AaBog;)

Emopévwe, Ba mpémnet va cupdpwvriCoUUE yLa Vo UnV Toakwvopoote. DOAvouUE o€ €va 0plo HEAETNG Kall
Kplvoupe. Na mapadelypa otnv mAnBwpLotiki mepiodo exoupe 11 SLaoTdoeLg, Kot GUOLKA KL £6w
Snuloupyolvrtal Slddopa epwtApaTa:

Moo elvat To Stdotnua os éva cupmay 11 SLaoTAcEWV Kal LAALOTA TN OTLYUI) TTou Sev UTIAPXEL XPOVOC;
210 0paTo cLUTAY, TOo £ime Kal o Einstein, Sev umtdpxeL Xpovog. AKOUa, SV UTTAPXEL KAl N €vvola TNG
TaXUTNTOC, UTTAPXEL £va LOOSUVAO PEYEDOG TNG, N KOUUASTNTA.

2.4 O KOZMOAOIKOZ OPIZONTAZ

Ytov Koopoloytko Opilovta o Xwpog eivol Tecodpwy dlactacswv. Ta ¢patvopeva mépav Tou
KOGUOAOYLKOU opilovto LETPWVTAL KOL TIAPATNPOUVTAL LE KAAOOLKEG LEBOSOUG, AAAG N YEWUETPLO OTO
oUVOoAo TNG TtepLOXNG €ival Riemann, KL eAaylototato Koppatakia npooeyyilouv tnv EuKAsiSeLa.

Ol Quaoikoi NopoL og autov To Xwpo, kabopilovral armo TN Mevikr IXETIKOTATA KoL ard TNV KALLAKWTH
METABOAN TNG MUKVOTNTAC TOU (KAUMUAOTNTAG).

O mapatnentng A ou Bpioketal mavw otn Mn kot to Twpa, 600 TO HLOKPLA TOPATNPEL KAl LETPAEL,
AOYWw TNG HETOPOANC TWV LOLOTATWY TOU XWPOU £XEL TNV EVTUTIWON OTL cupPBaivouv mepiepya yla tnv
avBpwrvn Aoyikn patvépeva. Ouwg, dev cupPaivouv nepiepya patvopeva, aAAd oL LETPHOELS TOU
napatnpnth ev elvat akplBeic. Tou Aéve PEpata o eykEDaAog Kal oL aobroeLg Tou.

BéBala, xpeldleTal va KATOVONOOUE OTL SEV UTIAPXEL KATL TTOU SEV UIMOPOULE VOL TIOPATN P OOUE TTEPA
tou KoopohoytkoU Opilovra.
KaBe onpueio Tou ZUpmavtog eivat mavtoU (to Zupmav dev €xeL xpovo).

2.5 MEAETQNTAZ NMPOBOAEZ

O Einstein sine:

To oUumav eivat touhdylotov 4 Staoctacewv (8nA. £Bale akoua pia Stdotaon, mépa amno Tig TPELS
Slaotdoelg tng 'ng). H yewpetpia mou pmopel va to neplypaet Sev sival n EukAeidela (autr mou
yvwpiloupe). KL auto éxel peydAn onpooia ylati To ovTikeipeva mou mepLEXEL £vag TETPaSLAOTOTOG
XWPOG &€ yivovtal avTIANTITA amo TG avOpwILVeC aloBnoELg.

AnAadn, To MPAYUATIKO cUMTAV ival £€w amo tn SuvatotnTa TwV avBpwrivwy alcbnoswv Kot 6
UETpLETAL amtd TNV EukAeidela Mewpetpla kat tn Nevtwvela Quotkn.

H Bewpla TNG OYETIKOTNTAG OIMOSEIKVUEL OTL TO CUMTIAV Hag Oev gival TpLodldotato, aAld sival
tetpadlaotato Katl Sgv To avTAAUPAVOLAOTE.



Ta mavta oto cupmay gival tetpadlactata Kat dev avtilappavopaocte HopdEG Kal oxipoTo
tetpadlaotara.

H aduvapia Twv avBpwrnivwy alobnoswv Lo amoKOmTeL TAAOTA LECA ATTO TO CULTAV VO KOUUATL (UE
LOLOTNTEG, OV Asttoupyel oav peydlog TPIZAIAZTATOZ kaBpédtng). Ta TETPAAIAZTATA avtikeipeva
kaBpedTtilovral EMAvVw o€ AUTOV ToV KaBpEdTn TIOU oL aLoBRoELg Hag avTAapBavovtal KL EPElg
aVTIAOUBAVOUAOTE TLG OKLEG TOUG TLG TIPOPBOAEC TOUG, TOV KATOMTPLOUO TOUG TTAVW OE QUTOV TOV
KaBPEMTN TIOU oL ALoBNOELS Lo £XOUV SnULOUPYNOEL

MEAETWVTAG L0 OKLA WG TPLOSLACTATN SV UMOPOUE Vo KATOAGBOUE TimoTa amnod TeTpadlaotata ovia
(oUte va ByaAoupe cuumnepaopata), LTOpoUUE va avTtiAngBoU e Kal vo LeEAETHOOUE TIPOPBOAEC TOUG
KOl OKLEC TOUC TToU elval Peudng KL €ToL €Xoupe AavBaouEvn eVTUTTWGON YLOL TOV TETPASLACTATO XWPO.
AuTOv Tov PeUTIKo TPLodLAoTato Katl EuKAELSEL0 XWwpo TTou dTLdxvouv TAAOTA oL aleBnoeLg pag, n E8KN
Oewpla NG IxeTKOTNTOG TOoV ovopalel WeuboegukAeidelo xwpo Minkowski.

2.6 NMNOY ZOYME TEAIKA;

Ma va dtamotwoete ov {oUUE, PTIAEAE TPWTOV ULOL LETAAALKA KATOOKEUN TIOU ATELKOVIIEL TO XWPO
TWV TPLWV KL TWV TEGOApWY Slactdcswyv. O TETPpadLACTATOG XWPOG GTLAXTNKE OTTO TO SUTAACLOCUO TWV
onpeilwv evog KUPou. Itn cuvéxela, dptiaéape KL Evav uTepkUBO TOU Hag SelXVEL KL UTOC Th CUVUTIAPEN
NG TPLTNG KL TNG TETapTNng Sldotaonc.

2.7 KAl H YAH NOY ANTIAAMBANOMAZTE;

H UAn 6ev sival pl\ocodLkd KATNyopnHa, VAL i TTPAYUATIKEA ETILOTNOVIKI TIPAYMOTIKOTNTA TNG
KOUTTUAOTNTOG TOU XWPOU.

YAKO elval to tpamell aAAd kal epei. Ekelvo To adpato HECA AG TIOU MOG LETORAAAEL elval n TETApPTN
Slaotaon (va yevwnBoupe 1 va ¢Bapole, va yevwnBolpe f va ebdavoupe). H tun tng Sivel to
anotéAeopa TG avantuéng i tng ¢Bopdc. Na okedptolpe autd mou Aéel n OYZIKH, n AXTPODYIIKH Kot
ta MAOGHMATIKA otov mpaypaTikO KOOHO.

YUpdwva pe ) Bewpio TNC IXETIKOTNTACG, OUTO TO OTOLO EUEI OVOUATOUHE EEATOULKEUMEVN UAN, €XOULUE
™V aiocnon OtL To akoupumape, Sev eival Timote GAAO amo KAUMUAWGN TOU XWPEOU.

Avtiappavopaocte SnAadn xwpo, 0Tav autog KapmuAwBel kat n aduvauio Twv alebrnoewv pag to
ovtilapBavetal Peudwg wg YAH. Otav petoAAAETaL n KOUMTUAGTNTA AUTOU Ttou ovopdletatl YAH 8nA.
TOU XWPOoU, oL avBpwrveg aoBnoeLs €xouv Tnv aiodnon tng $pBopdg tng LANG.

Aev pOeipetal kot Sev mebaivel n UAN, pe TNV Evvola OTL AMAWG LETABAAAEL TNV KAUTUAOTNTA TOU O
XWPOG.

KaBe avtikeipevo, To omoio Peudwc MIOTEVOUUE OTL EXEL OPLA, OTNV MPAYLATLKOTNTA eV £XEL OPLA.
AM\G Ta OpLd Tou TipoekTeivovTal oxedOV LEXPL TO ATELPO.

Ao tn Quokn Twv opiwv (tnv kKAaoowkn aAld Quoikn), epvape otn Quotki avev opiwv. OtL utdpyel
KEVO QVAEDCO O EPEVA KOl TO TPATTEXL KL ovTIAOUBavVOUOOTE OTL ival SLadoPETIKA TA AVTLKEIHEVA,
odelleTaL OTNV OVIKAVOTNTA TOU HATIOU pog (ov EBAema ta oTtolXelwdn cwpdtio — Ba £BAena otL évag
eviaiog evepyelaKkOg XUAOG ival Ta mavta yopw pag —) tinota ds xwpilel To éva avtikeipevo and to



AaA\o-tinota 6g Ba €Aeye OTL KABE AVTLKELEVO E£XEL OPLO- TOL AVTA EViaia o0& Evav adLACTIACTO
EVEPYELAKO XUAO, TO OpLO Kall N popdr) o€ £va TETOLo cUpav Sev £XeL Kapia vvola.

H popdn tTwv avikelévwy eival akopa pa Ppeudaicdnon twv atcdfnoswv pag.

EINAI ANATKAIO va katavonBsi n oxéon tou OAOKAHPOY :YMMANTOZ kaBOw¢ Ko n oxéon Hetagy
Twv ANOPQMAON (mou givat KOPUATIO AUTOU TOU CUMIOVTOG).

2.8 TI KATANOQ;

TeAka, Sev eipat kat olyoupog/n yla autd mou PAENW Katl Katavow. To peyalo eival pkpo, To
HLKPO elval peydlo. To péoa eivat £€w, To €€w elval péoa. H S1aoToAn eivatl cuoTtoAn, N
Taxutnta Sev eivat TaxVTNTA. AKOUA, KATOVOW OTL TO ZUMIAV & HETPLETAL PE Opyava, YIVETAL
QVTIANTITO pOVo pe To NOY KL OTL eivat €vag cuvOUAOUOC LAKPOKOOUOU KOl ULKPOKOGHOU.
AnAadry, KATAVOOULE TOV EAUTO LOG TIPWTO KOL LETA T UTTOAOLTA, KATOANYWVTOG 0TO AgADLKO
M'vwBL 2’ Autov.

3. Aviyvevovtag tnv Kooptki aktivoBoAia-KATAZIKEYH OANAMOY
NEDQIHZ

Elmape otLto Zupmav tig neptodoug mpLy amod tov KoopoAoyiko opilovta dev sival
mapatNPAoLUo Kot Hetpriotpo AMEZA pe KAaoolkeg pebBodoug eddoov n Suvatdtnta TG
duololoyiag poag 6e pag divel tn duvatdtnTa MEPAUATIKAG AvTIANY NG YEYOVOTWV.

MoAAA paLvOpEVO OUTWV TWV TEPLOSWV gvTtoTilovtal HECW SEUTEPOYEVWV POLVOUEVWVY TIOU
Snuoupyouy, omwg o OdAapog Duocalidbwyv kat o Oaiapog Nédpwong.

3.1 0 OANAMOZ DYZZIAAIAQN kot O OANAMOZ NEQQZIHZ

Me tnv Mpwtn cUoKeUN YiveTal opatr) OAOKANPN N TPOXLA VOGS GOoPTLoUEVOU cwHaTLdloU, EVW
HE TNV eEMOUeVN dwToypadileTal LOvVo UEPOC TNC TPOXLAC EVOC HOPTIOUEVOU CWUATLSIOU.
Epeic kataokevaoape Evav BaAapo vEPwaong yLa VoL EVTOTILOOU UE TLG TPOXLEC GOPTLOUEVWV
OWHATLSOlWV TNG KOOWUIKNG akTvoBoAilac urtofabpou. AnAadn, pog dtaxutnc aktivoBoAlog
HULKPOKUUATWVY TIOU KATAKAUIEL TO CUMTOV KOl BEWPELTAL TO UTIOAELUA OTTO TNV UTEPBEPUN
apxeyovn MeyaAn Ekpnén mou dnuoupynoe tv YAH, to XQPO kot to XPONO.




AUTHV TNV KATAOKEUT TOU BaAdpoU VEPWONG, TNV MPOYUOTOTIOL|COLE OTO EPYACTHPLO TOU
OXOAELOU LOG XPNOLUOTIOLWVTOG LOOTIPOTIOVOAN 99% Kat Enpod Ttayo KL €xovtag GEPEL amod To
OTITL pag €va tnyavy, Eva Balo katl pakoug.

Avdaloya pE TNV TPOXLA TToU apatnpPoUpe (pixvovtag und ywvia To dwe amno éva ¢pako péoa
oto BaAapo) EEpoupe Kal TL CWHATIOW EXoupe. Ma mapadelyua, n euBeia ypappr avilotowyel
o€ €Va NAEKTPOVLO, N TILO TIOXLA VPO OE €va CWHATLO AAda, KATT.

O MapaKkATw TvaKaG VoL APKETA XPrOLLOG.

Zwpatido E¢nynon
Muovio 1] AvTiLovio Nemntég eUOELEG TPOXLEG
HAektpovio ) Molttpovio e [pryopa cwpuatibia uPnNAAG KVNTKAG
EVEPYELAGC.
e lovilouv ta popLa xwpic va
okedalovral.

e YYnAng evépyelag pLovia, nAekTpovia
1 TA AVTLOTOLYA TOUG avilowpatidia.

Jwuatio-aiAda Nayég evBeieg TpoxLEG
e Bapld cwpadtia pe uPnAn mukvotTnTA
LOVLOWOU.

e Ta mepLocoOTEPA CWHATIA AADA
Bpiokovtal oto emninedo tng
Balaooac.

e [Inyn: Padovio-222, puoikn
padlevepyn aktwvoPoAia.

HAektpovio (m.x. amo B-didonaon) KourtuAeg TpoxLEG

QOwTto-nAekTpOVIO e JIYETIKA apyd cwpatibla omou
okedalovtal apKeETA Ao
nAektpopayvntiki aAAnAemnidpaon.

o 000 PLKPOTEPN OPUN EXEL EVa
OWMATLO, TOOO MEPLOCOTEPO
okedaletal.

e Ta dwrtonAekTpovia, eival nAektpovia
XAUNANG evépyelag, Ta omola
eAevBepwvovtal anod pwtovia
vPnAng evepyelag.

MetaoxnUatiopog poviou AwakAadwon (kopBog):

Oa pmopouoe va eival 0 LETAOYNUATIOUOG
€VOG ULoviou o€ éva nAekTpovLo Kat SUo
VETpiva.

Xpeldletal va katavonBel OTL Ta UTTOATOIKA CWHATIOLA, OTIWE AUTA TNE KOOULKAC aKTvoBoALag (LLovia,
ocwuata dAda kat nAektpovia UPNANRG evepyeiag) cuykpovovtal PeTafl Toug cuveXws. Méoa oto



BaAapo védwaong auTtd Ta cwUATLA Lovilouv Ta popla tou agpa, Snuoupywvtag Stadopa ixvn TpoxLwV
AOYW TNG CUUIMUKVWONG OTOV UTIEPKOPO OTUO TNG AAKOOANG (TNG LoOTIPOTAVOANG).

O unépkopog atUoG TNG AAKOOANC oxnUaTileTal, KUplWC KOVTA oTOoV MUBUEVA TOU TNYAVIOU (UETAAALKOG
muBpuévag) ylati Adyw tou Enpou mayou untapxeL Loxupn dtadopomnoinon tng Bepuokpaciag péoca oto
Bahapo. Kovta otov muBpéva umapxel pia {wvh UTEEPKOPWY OTUWY AAKOOANC..

Kt emiong, ekeivo mou cupPaivel elvat OTL LETA TO PNXOVIOUO TNG EEATULONG TNG LOOTPOTIOVOANG (N vypn
oAKOOAN e€atpiletal) mou edpodlalel To OAAAUO e ATUOUC, O EMOUEVOC UNXAVIOUOC £lval AUTOC TNG
CUMMUKVWONG TwV atpwy (6nAadn tne agplag paong os vyph). H cupmUKvwon ylvetal pe TG akoAouBeg
npolmnoBEoeLc:

o) Na apyioel va Puxetal to/a aéplo/a oto ecwtepko Tou Baldpou, B) Na untapyouv péoa oto Balapo
TIUPAVEG CUUMTUKVWONG Kot Y) To/a agplo/a péca oto Bahapo va Bpioketal Kovtd oTo onpeio Kopeopou.

4. KAl ETENETO YAH; - AHMIOYPTIA YAHZ — TENNHZH NAANHTQN

Eidape mponyoupévwe, otLplv ard 300.000 xpovia nepimou, priaxtnkav ta atopa. Mptv ano
1.000.000 xpovia ol yahagieg kal ta vepedwpata. Kat, tpv amo 1.000.000.000 xpovia to DNA, ot
mAavNTeG, Ta EuPLa ovta. Anhadn, KAl ETENETO......YAH; Opwc, mwg Ba Snuloupyrncoupe; EKTog amd
UAn &g xpelaletal kat IKEWH yia va SnLoUpyROOULE;

Mavtwg, n elénon g dnpoupylog evog mMAavATN lval ano povn TG eVIUNwolakr]. OpwE TL Uropel va
oupBaivel 6tav €vag... VEOG KOGUOG KAVEL TNV ELPAVLION TOU 0To cUpay; OL EMLOTHOVEG OPKETEC
dOpPEC €XOUV ETLXELPNOEL VA amabavaTioouV TNV YEvvnon evOg TTAAVATH, OPWG auTo Sev amoteAsl pia
amAn Stadkaocia. OLTOAVOTNTEG val «TTETUXEL» KAVELG TNV CWOTH OTLYUN €lval oXeSOV UNSAULVEC.

O HL -Tau Bploketal oe andotacn 450 eTwv ¢wtdg amo v I, EVw AVAKEL OTOV AoTEPLOUO Tou Taupou.

«ATIO TO XOPOKTNPLOTLKA MLOG EVTUTIWOLAKNG dwToypadiag mou tpapnav Xhtavol EMLOTAOVES UE TO
dako tou Alma, armodetkvUouv TNV YEVNon CWHATWY KOl TTAAVNTWY, TO omtola dnpioupyouvtol
TEPLLLETPLKA TOU KEVTPLKOU Siokou. Mpokeltal yla €va oAl apxtkd otddio tng Snuovpyiag Twv
TAQVNTWV. »

4.1 H OEQPIA TQN YNMEPXOPAQN

4.1.1'Eva Zuvtopo lotopiko

APXLKA OL ETULOTAOVEG TIioTEL AV TIWG N UAN amoteAeitol omd pikpoug Soptkouc AiBoug mou ovopacay
HOPLA, EVW OTN CUVEXELA KATEANEQY OTO CUMMEPACHA TTWE TA (SLa Ta LopLa Sopouvtal and ULKpOTeEpa
OWUATLA TTOU ovopacoy atopa. Apydtepa SLamioTwoay mwe Ta ATOUA AmOTEAOUVTAL KOL QUTA Ao
HLKPOTEPOUG SopikoUC ABouc: Ta MPWTOVLO, TO VETPOVLA Kol Ta NAeKTpOvVL. Kal teAlkd Stamiotwooy OtL
KOl QUTA TTPOKUTITOUV Ao oUVSUACHOUE UIKPOTEPWY CWHATLS WV TTOU TAL OVOLACAV «KOUApK». Emtiong,
Olyd - OLy& ApXLOE va YIVETOL OVTIANTITO oo Toug GUOLKOUC TTwE N UAN eivat amAd popdikn ékdpaon



SovoupEVNG eVEPYELAC, OTTWG OKPLBWG N AUUOG TIOU TIAiPVEL OXNUATA TAVW O Evav SoVoULEVO
MeTaAALKO Siloko. ETOL TO OTOLXELWSN CWHATLA ApXLoav va avayvwpilovtal otn cuveidnon Twv
ETLOTNUOVWVY WG CUYKEKPLUEVEC EVEPYELOKEC EKDPATELG CUYKEKPLUEVWV EVEPYELOKWY SovAoewv. Ta
TPAYUATA Ty €va Bripa o mépa 0tav oplopévol Bewpntikol duoikol mpotewvay 0tL ot Sopikoi Aibot
™G UANC Sev eival pepovwpéva cwpdtia aAAG SovoUpeve XopdEC. Xop&eg MAANOUEVES TTOU KABWG
kpadaivovrtal 6ivouv wg anmoTtéEAeoa Ta yVWoTA oTolXelwdn cwuadtia. Me dAAa AoyLa Ta oTtolyelwdn
CWUATLA TNG UANG ATOV OVTIANTITA WG N LopdLKA £Kdpaon LLKPOOKOTILKWY XopSwv Tou AAAovTaL e
OUYKEKPLUEVN ouxvotnTa. KatL avaioyo SnAadn e pio xopdr) Kibdapag mou avaloyad Ue TV Taon Tng
KO LE TN oUXVOTNTA LLE TNV OToia SoVELTaL TAPAYEL CUYKEKPLUEVEG LOUCLKEG VOTEG,.

Me auTo Tov Tpomo avantuxdnke N Oswpla Twv Xopdwv .

Me auTo Tov TpoTo N Oswpia Twv YrepXopdwv pog GEPVEL 0TO KATW AL TNG LOUCIKAG Tou Kdopou. Kat
TO EVTUTIWOLOKO £lval OTL OL EMLOTAUOVEG VA TOV KOO0 QVUTIOOVOUV va LABOoUV TIE VOTEG QUTAG TNG
TIOYKOOULOG LOUGCIKNG.

OL pwtoL oTopoL TNC VEAC auTnS Bewplag pixtnkav ota téAn tng Sekaetiag tou 1960 amnd tnv epyacia
Tou BewpnTkol ¢puaikol Gabrielle Veneziano o omoiog £depe oto dwc tn Baotkn ekeivn 16€a mou
anotéAeoe Tn Baon tn¢ Oewpiag Twv Xopdwv. OtL dnAadn ot Sopikol AiBot tng UANG dev gival
owpatidla aAAd SOVOUUEVEC LKPOOKOTILKEC Xop&EG. MaAlota StamiotwOnke OtTL auth N véa Bewpla
Bplokotav og KAAUTEPN SULDWVIA LE T TTELPAUATIKA SeS0UEVa o TIG TAAALOTEPEG Bewpieg mou
Bewpoloav OtL 0 Koopog anoteAsital ano cwpatidia — Soptkolg AiBoug. Ao ekel kot £MeLto KoL PETA
oo moAAEG SuokoAieg n Bswpia autr) eUMAoUTIOTNKE, SOKIUAOTNKE TIELPAUATIKA KOl TEALKA OTIG UEPEG
po¢ péoa amno tnv e€EALEN TNC PO 0TO MPOOKAVLO TNG EMLOTNOVIKNG £PEUVOC LETOUCLWUEVN KOL TILO
OMOTEAECHATLKNA LLE L0 VEOL OVOUOOLa KOl GUYKEKPLUEVA WG Oswpla Twv YriepxopSwv.

H Oswpia Twv Yrepxopdwv amnotelei £va LbLaitepa e€eAlypéVo HABNUATIKO LOVTEAO PTLOYUEVO E£TOL
WOTE VO TIEPLYPADEL TOV TPOTIO AELTOUPYLOC TOU UKPOKOGHOU, TOU HAKPOKOGUOU, TOU XWPOU, TOU
XPOVOU, OAWV TWV OTOLXELWOWY CWHATLSLWY, AAAA Kal OAwV TwV puckwv Suvapewv. O TpOTog Mou
BA£mel Tov Koopo toutn n Bewpia elval cUVOETIKOC. Mo TOPASELYHA, HLa aTiO TIC BACIKES TTPOOTIAOELEG
TWV EMLOTNUOVWV Tou gpyalovtal mavw otn Bewpla autr ival n evonoinon Twv tecodpwyv BepeAtwdwy
duakwv SuVAEwWY (NAEKTPOUOYVNTLKAC, BOPUTIKAG, TTUPNVIKNAG LOXUPNG Kol aoBevolg) oe pia kot povo
AUvapn tTng omolag aUTEG oL TECoEPLS Bo AOTEAOUV CUYKEKPLUEVEG EKPPACELS KATW A0 KATAAANAEC
OUVONKEG.

H TpOOTTIKI aUTr) €lval CUYKAOVLOTIKI KOL ATTOTEAECE TO OVELPO TOU AAUTIEPT AlvoTaly aAAd Kal
amnoteAel 1o 6velpo KABs GuUCIKOU EMLOTAOVA OTLG LEPEG MaC. Kat auto SLoTL urtdoyetal otL Ba pnopet o
Kéopoc va yivetot avtiAnmtog OxL omoomacpatikd oAAA oto oUVoAd Tou. Etol Ba eloéABoupe oto aduto
™¢ dUOoNG, OTNV EMUKPATELN TWV QLTLWV Ao OTou Ba UIToPOoUE VA TAPATNPOULE, VO EPUNVEUOUE KOl
val Katavooupe tov Quotkd KOOUo wg amoTEAECUA QUTWY TWV attlwy. Me aAAa Adyla n avtidnyn tou
Kéopou péoa and tn Oewpia Twv Yiepxopdwv poodEpel oUOLOOTIKA £val VEO ldo¢ cuveldnong mou
VU WVETOL TTAVW OO TOV KOOKO TwV GALVOUEVWY Kal YU auTtd Bewpeltal 6Tl Ba pnopel va epunvelel
TO TAVTA HECO OTOV KOOUO TwV GOLVOUEVWY. AUTOC NTAV OE YEVIKEG YPAUUEC 0 AOYOG TToU oL puaikol
avayvwpilovtag AUTEG TIG EEQLPETIKES TIPOOTTIKEG XapaKkTnpilouv MAEov Tn Oswpla Twv YIepXopdwv wg
NV enepxouevn Oewpia Twyv Naviwy, péoa otnv omoia Ba Bpiokel eppnveia 6Aog o KOoUoC.



4.1.2°Evag Koopog Xopdwv, Evag Koopog AAALWTLKOG

Mrmopel KATL TETOLO va akoUyetal anAd aAld dev ivat. Auth T oTyun ol duoikol £€xouv oTa XEPLO TOUG
ula mpwtomoplakn WEa (autr) tng UMapPENg Twv Xopdwv) Kal éva UPNAOTATO LaBNUATIKO LOVTEAO TO
ormnolo mpoteivel AUCELG. Avadoyd OUWGE LE TIG TTAPOUETPOUG AUTOU TOU LOVTEAOU UIMOPOUE VO EXOUUE
SladopeTikeg ekdpacelg NG Oswplag Twy Yriepxopdwv. Me dAAa AoyLa, UTTIAPXOUV SUVNTIKA XIALASEC
KOl EKOTOPHUpLO Oswpleg YIiepxopSwv avaloya Ue TIG LBLALTEPOTNTEG TOU EKAOTOTE LaONUATIKOU
MOVTEAOU (OTWG yLa TOpASELYUA VLA TO OV TIPOKELTAL VLA AVOLKTEG ] KAELOTEG XOPSOEG 1] yLa TO TTOOEG
Slaotaoelg mMPoBAETOVTAL TEPAV AUTWY TOU XwpoxXpovou). Qotdco Bewpeitol OTL HOVo MEVTE UE EEL
Tétoleg Bewpleg pmopouv va oTaBolV e GUVETELA KL TIAVW OE UTEG SOUAEUOUV KUPLWG OL EPEUVNTEC.
‘Eva ano ta Baolkotepa onpeia tng Oswpliag Twv YriepxopSwv eival 0tL mpoPAENEL MwC oL xopSECG Sev
UTIAPXOUV LOVO PECA OTLC TECOEPLG SLOCTACELG TOU XWPOXPOVOU OAAQ UTIAPXOUV TOUTOXPOVA OE TIOAAEC
erumA£ov Slaotdoels. AnAadn ol XopSEC TAAOVTWVOVTAL HEGO OTO XWPO TWV TPLWV SLACTACEWY, HEoa
OTO XPOVO, OAAQ KOl LECO 0 OAEC TIC EMUTALOV SLaOTAOELG. Me AAAa AGyLa LIAAUE TTAEOV YLOL ZUUTIOV
oA amAwy Stootdoswv! Ot S100TACELG AUTEG TOWKIAOUY, avaloya He To LoVTEAD TG Bewplag. MNa
MapAdeLlya, UTIAPXEL LOVTEAD YIiepxopSwv e BAoN TO omoio oL SLacTAoELS slval ELKOCLEEL, EVW OF
KATOLO AAAO HOVTEAO OL SLOTACELG eival SEKA. AUTEG oL eMUITAEOV SLaOTACELS Sev yivovTal avTIANTITES
oo €UAG SLOTL, OTWG EKTLUOUV OL EPEUVNTEC, LE KATIOLO TPOTo Bewpeital OTL CUPMTUCOOVTAL OE TTapa
TIOAU ULKPO UEyeBOG. Avahoya b€ |LE TO TIOLOV TPOTIO CUPPLKVWVOVTAL QUTEC OL ETILITAEOV SLOOTACELG
TiPOKUTITOUV Kol SladopeTIkEC Oewpieg Yiepxopdwv, OTwe mpoavadEpOnKe.

Emtiong, n Oswplia twv Yriepxopdwv mpoPAETEL TNV UTIAPEN TNG ATMOKAAOUEVNG «IKLWSOUC YANGY, ULaG
UANG aodpatng S10TL Sev aAMnAemISpa e To yvwoTo pag pwe. Mia UAN Tou Pmopet autr T oTyun va
pUNv TNV avtthapfoavopacte, wotooo ol dpuaotkol avadEpouv MwE auth N oktwdng VAN gival SuvnTika
QVIXVEUOLLN aTIO TLG BOPUTIKEG TNG EMLOPACELG. ZUVETIWE UITOPOUV VO UTIAPXOUV OKLWAELG AQVATEG i
OKLWOELG aoTEPEG KaL Yahaieg, akopn kat éva oAOKANPO oklwSeg cupmayv. Onwg SnAwvel
XOPAKTNPLOTIKA yLa auTo to B€ua o John Schwarz, évag amoé Toug MpWTEPYATEG EPELVNTEG TNG Oswplag
Twv Ynepxopbwv: «H unapén tne Zkiwdouc YAnG elvat OUVETNG e OTL EEPOULE yLa To SUuTay, SLOTL
unapxeL n évoetén nwc n opatr UAn tou Zuunavtog anoteAei epimou to 10% tn¢ oAtkric ualac tou. Etot
QKON KAl QV TO ULoO NS palog Tou amoteAovuvray ano Zkiwdn YAn, auto Ba NTav armoAUTwWE CUVETTEGH.

Mia akoun evtunwolokn Suvatotnta tou Sivel n UTtapén Twv xopdwv eival OTL pLo xopdn Umopel va
ektaBel, av umdpEouv oL KATAAANAEG CUVONRKEG, OTO ATMELPO XWPLG VO OTIACEL, VAL ATIOKTHOEL SLACOTACELG
CUUTTAVTLKEG KalL VoL avixveuBel amd Toug aotpovopout. Emiong umapyetl peyain mbavotnta va
UTIAPYXOUV OTO ZUpmav XopSEC amopevapta tng MeydAng Ekpnéng oL omoieg va pmopolv va eVTomLoTouV
oo Ta yALva TNAEOKOTILA.

Onwc avadépouv oL BewpnTikol puacikol ou peAetolv ) Oewpla Twv Ynepxopdwv autn n Bewpla
OVAKEL 0TN GUOLKN TOU 210U KoLl TOU 220U LWV KoL KATA TUXN €yLve avTiAnmth otov 200 alwwva. Autd
onpaivel OtL n cuykekpLlpévn Bewpla dev prmopel va yivel avtiAnmti TARPWE OTLC LEPEG pag SLOTL
amAolotata §ev UTAPXEL TO KATAAANAO ouveldnaolako umtdBabpo yLa TV Katavonor tng. Kat akopun dev
UTIAPYXOUV QUTH TN OTLYUA eKeiva Ta KATAAANAQ Ladnuatikd (Ttapd To OTL Ta LaBnUoTKA TTou
XPNOLLOTIOLOUVTAL E(VOL OPKETA TIPWTOTOPLAKA) TIOU UTTOPOoUV VA XELPLOTOUV MANPWE HLa TETOLA LOEaL.
‘EtoL 6AoL evamoB£Touy TI¢ eATiSeg Toug ota padnuatikd tou péAAovtog, mou Ba Stapopdwbolv péoa



OTOUG EMOPEVOUG U0 OLWVEG, KoL Ta omoia Ba PmopEcouv va oTnpifouv amoTEAECUATIKOTEPO TN
Bewpla amo To UTIAPXOVTA AUTH TN OTLYUA HoBnuatikd. Kotd pio évvola LoldfouE |LE KATTOLOV
TPwWTOyovo avOpwro nou Bpiokel tuyaia oto §popo tou éva moAunAoko e€eAlyévo epyaleio To
omoio KaBeta Kol To epLepyaletal e anopia kKat §£0¢, KABwWS Sev yvwplileL To MW va To
XPNOLLOTIOLCEL TAPOAO TIOU SLaLoOAVETAL T XPNOLULOTNTA TOU.

Ot duaikol Bewpolv Mwce N Katavonon tne Oswplag Twv Yrepxopdwv Ba onpavel Tnv aAAayr Tou
TPOTOU e Tov omoio n avBpwnotnta Ba avthappavetal tov KOGHO Kol TV avaTtoAn EVOG VEOU TPOTIOU
OUVELdNoNC oAU gupUTtepOU Kat Tio SletodutikoU. Onwg dnAwaoe o Michael Green €vag amo toug
oUYXPOVOUG MPWTEPYATEG TNE Oswplag Twv Yriepxopdwv: «Av autn n evteAdwc véa Bewpla eival owoth,
Ya onuetwdouv aAdayég otn doun twv QuOtkwv Fewplwy, orote Bo mpoBAEYEL KATTOLX EVTUTTWOLOKA
QPaLVOLEVA TTOU SEV To EYOULIE TTAPATNPNOEL TTOTE TIPLV».

4.2 H Beopio TV Y0pdOV

To 1984 oL dpuoikol €otpeav TV MPOCOoXN TOUG O’ €va KaLvoUpylo GUVOAO LOEWV TIOU OVOUAOCTNKE
«Bewpieg Twv xopdwvy». Mpv amod tig Bewpieg xopdwv ol duactkol mictevav OtL Ta BepeAlwdn dopka
CUOTATLKA TNC UANG ATaV amAwg onpeia oto xwpo. Ouwg n Baaotkn W6éa tng Bewpliag twv xopdwv eival otL
OUTO TIOU UEXPL Twpa Bewpoloape onueio 0To XWPO, €ival oTNV MPOYUATIKOTATO pia MoAAOUEVN v
EVEPYELAG TTOU SLABETEL LOVO HAKOC (Kal Kapio aAAn Sldotoon) kot ovopdletal xopdn. Onwg ot xopdEg
£VOC £yX0pdou LoUGCLKOU opydvou TtaAAovTaL HE SLadOopETIKO TPOTO Kal SNULOUPYOUV TIG VOTEC OL OTIOLEG
LE TN OELPA TOUG e KOTAMNAOUG cuvSuaoUOoUG PTLEYXVOUV TNV LOUOLKN, £TOL KOL OL KKOOULKEGY» XOPSEG
tohavtwvovtal pe Stadopeg cuxvotnTeG dTidyvovtag OAa ta cwpatidia Tng UANG KAl autd cuvdudlovtal
KOTAANAQ woTe va Snuloupynoouv thv UAN Omwe tnv EEPOULE.

OL xopbég umopei va €xouv AKPeC (0VOLKTEC XOpSEG) Kal va Holdlouv Pe axowi N pmopel va oxnuoatilouv
Bpdxouc (KAeloTEC xopbEC) KoL va potalouV Pe AaoTiyakL. Mot Opwe av ta cwpatidia Bswpolvtal xopdEg,
Sev pumopoupe vo ta avtiAngBol pe we xopdég; H amavtnon elvat 0tL oL XopSEG Kal oL SOV oEeLS Toug sival
TOOO ULKPOOKOTIKEG WOTE gV Umopouv va avixveuBoulv akOpa Kal Pe TN XpAion tng mio olyxpovng



texvohoyiag, €10l ¢aivovtal ooV HLKPOOKOTIKA ohpela ta omoia v €gouv GAAA XAPAKTNPLOTIKA. XTN
Bewpia twv xopdwv n avtaAlayn pnoloviwv petafld depuloviwy aVTLOTOLKEL 08 SLOXWPLOUO 1 Evwaon
xopdwv.

TNV npoomndBbeld Toug oL puoLKOL VoL EVOWHATWOOoUV TNV Bapltnta os pa KBavtiki meptypadn tng UANG,
Snuolpynoav méEvte SladopeTikég Bewpieg Twv XxopSwv oL Omoieg €xouv TOAAA Kolvd onueia aAAG
SLad£POUV ONUAVTIKA WG TTPOG TN HABnUaTikr) Toug Sour). TEAKA amodelytnke OTL auTO Mou Bewpovoape
oav Tévte SLadopeTIkEG Bewpleg, NTAV OTNV MPAYUATIKOTNTA TTEVTE SladopeTikol Tpomol Bewpnong tou
(6lou mpaypatog. Etol evomolndnkayv oL Bewpieg Twv xopdwv os pio Bewpla, tn Aeyouevn M-Beswpia.
MapoAo Opwg TNV evomoinon tng n Bewpio Twv Xopdwv uModpEpel AmMo AfeMEéPAOTO MPOG TO TOPOV
gunodla onwc:

Mo va €xouv vonua oL xopSEg amattouvtal TouAdytotov 10 xwpikég Kat 1 xpovikn didotaon (oto cUvolo
11 Swaotdaoelg) mou eival mMoAU SUOKOAO va TIC avoKaAUPOUUe TEelpapatikd. AMA ylatl epeig
avtAapBavopaote Hovol TPELG SLOCTACELG XWPOU KAl Jiol XpOVOU Kal TLG EMUMPOCOETEG SLACTATELS (O
umapyouv) Sev pmopoUlpe va TG avtiAndBoulpue; 0pudwva pe ™ Bswpla Twv Yopdwv oL UTIOAOLTEG
Slootdoelc dev poldlouv Pe aUTEG TTou EEpoupe, aAAA sival KAPTTUAWMEVES (TUALYUEVEG) O' éval XWPO UE
TOAU ULIKPO péyeBog, £ToL g peyaAltepeg KALpaKeg Sgv BAETOUUE TNV KOUMUAWON TOU XWPOXPOVOU I TLG
erumA£ov SLAOTAOEL.



O Xwpoxpovog Omwe Unopst va eivat otn
Bewpla Twv XopdwV Ye TG EMMAEOV JACTACEL,.

‘Eva akOpa PELOVEKTNMO TNG Bewplag Twv xopdwv Kal utepXopdwv gival OTL eL0AYOUV TNV €vvola TNG
UTIEPOU UUETPLag. H umepouppetpia sival pla BaButepn cuppetpio n omola cuvdEel Ta pumoldvia pe ta
deputovia. Me Aiya Aoyla Aésl OtTL o€ KABs HEPULOVIO AVTLOTOLKEL EVOL UTIEPOUUUETPLKO UITOLOVLIO KAl TO
avtiotpodo. MEypLg oTyung dev €xel avakaAudOel Kaveéva UTTEPOUUUETPLKO CWHATIOL0 yilaTi pEmeL va
glval moAU Baputepo armo ta GANa cwpatidla Kal oL EMITAXUVTEG pag SeV eival TOo0o Loxupol. Ouwg akouo
Ko av emiBeBawbel n umepouppeTpla AuTo dev onuaivel OtL n Bewpla Twv Yopdwv eival cwoth. ATAQ,
ue TNV emiBefaiwon OTL OVTIWG UTTAPXEL N UTIEPCUUETPLA Ba gixape pLa toxupr EvOeLEn OtL Pplokopaote
OTOV OWwaoTOo dpdpo.

- 1 amol ol

a CLparidu - £




Akopa, avakaAudpBOnke OTL UTOPEL VOl UTTAPYOUV KOl KATIOLO. GAAQ OVTLKELEVA, TOl omoia ovopdlovtal
HEUPBPAvVEC v SlacTacewv 1 aAALWS V-BpAveG oL omoieg kataAapBavouv xwpoug SU0 1 Kol EPLOCOTEPWVY
Slaotaoswv. YTOBETOUUE TWE OL AVOLXTEG XOPOEC £XOUV T SU0 AKPA TOUG OTEPEWUEVO OTNV «ETILDAVELAY
TWV Bpavwyv Kal £ToL eV UmopouVv va petanndnoouv oe GANeG SLaoTAoELG. AvTiBeTa oL KAELOTEG XOPOEC
eneldn Sev €xouv eAelBepa AKpa va TILACTOUV, UTTOPOUV KOL TIEPVAVE O AANEG SlaoTtaoelg. Auto e€nyel
ylatl n Baputnta eival toco Sladopetiky amo T dAeg Suvapelg kabwg emiong kol yatl sival
dALVOUEVIKA TOOO A0OEVIC CUYKPLTLKA HE TLG UTtOAOLTEG. To Baputovio pnopei va BewpnBei cav éva eidog
KAELOTAG XopdNG, omoTe eival eEAelBepo va MepVAEL KAl 0 GAAEC SLAOTACELG LELWVOVTOG £TOL GOLVOUEVIKA
NV oYL TN Baputikng Suvaung. N’ autod to Adyo elval kot oAU SUGKOAO VA TO EVIOTICOULE.

H Bewpla Twv xopdwv eV £Xel LABNUATIKES AVWHOALEG OAAA LEXPL OTLYUNG OL SUVATOTNTEG MELPAOTLIKAG
enaAnBeuaong mou pag npoodEpeL eival EAAXLOTEC.

4.3 H Oswpia twv Naviwv

Oswpia Twv Navtwv xapaktnpiletal n “Ynep-0swplia” péow tng omoiag Bo pmopoUpe vo EpUNVEVOUE
o ovumav. AnAadn o Koopog va ylvetal avtiAnmtog Ol AnmooTmOoUATIKA GAAG 0To GUVOAOG Tou. Kal
OCUYKEKPLUEVA LE TIOLOV TPOTIO UTOpPEL va YIVEL N evomoinon TNG YeVIKN ¢ Bewplag TG OXETIKOTNTAG KAL TNG
KBavtopnxavikng os pia eviaia Bswpla.

AUO eivatl oL onuavtikotepeg Bewpieg ou SlekdLkoUV Tov TITAo TNG «Bewplag Twv MAVTIWY».

AM\oL emotrpoveg umtootnpilouv OTL N «Oewpia Twv YepXopdwv» UMopel va yivel N «Oswplia Twv
Navtwv», evw KAmolol AaAlol OtL n «Oswpia TNG KPavTikiG PBaputntag Ppoxwv» UMopsl va yivel n
«B@ewpla Twv Navtwvy.

Ma ™ yevikn Bewpla tng oxeTkotnTag n Boputnta dev eival pla SUvapn cov TG GAAEC TPELG TIOU
yvwpilouvpe (nAektpopayvntiky, acBevig TupnVIKA Kol Loxupn mupnvikn Suvaun) oMd amotelel
CUVETTELO TOU YEYOVOTOG OTL 0 XWPOXPOVOE elval KAUMUAWUEVOS Adyw TG apouaoiag Halag.

H kBavtikr Bewpia epunvelel patvopeva mou e€ehicoovtol og atoptkn KAlpoKa, to omoia aduvatei va
g€nynoet n khaotkn Bewpia. Otav e€etdloupe GALVOUEVO TOU HAKPOKOOMOU N KBAvIwon Twv peyebwv
yivetal SuobLakpltn KoL Ta cupmepdopata the KBavikng Oewplog tautilovral pe autd TnG KAAOIKNG. 2TV
KBavtikr Bswplo uTtApyeL N £vvola TOU TUXALOU OTIOU UIMOPOUUE VO AMOSWOOUE OE L0 GUYKEKPLUEVN
mbavotnta oto va e€eAiyBel £va dalvopevo katd tov £vav | tov aA\o tpdmo, oe avtiBeon pe T
OXETIKOTNTO N onoia poPAEneL éva anoluta KaBoplopévo Iupmay.

H kBavtopnxovikn replypddel pe akpifeto OAeC TG SUVAUELS eKTOC amo thv Bapltnta n omoia ¢aivetal
OTL 6ev £€xel pOAO OTOV UIKPOKOOHO. Z€ KBAVTIKO €minedo autd TMoOU gUElG QVTIAAUPBAVOUAOTE GaV
Suvaun (m.X. anwotikl Suvaun petafy opdonuwv ¢optiwv) odeiletal otnv avtoAlayn KATOLWVY
cwpatdiwy - popéwv aAAnAenidpaong to onoia ovopdloupe urolovia, PeTafl Twv cwpatidiwv UANG
(peputovia).

‘EtoL kdBe SUvapn £xel Ta avtiotolya prolovia. H nAektpopoyvntikn Suvopn €xel to dwtovio, n Loxupn
TIUPNVIKI TO YKAOUOVLO, N acBevng mupnvikn £xeL ta pmolovia W+, W- kat Z pe ¢optio +e, -e kat 0
OVTLOTOLYO, EVW QKOO KAl Yo T Paputnta UTapXEL £va BewpnTkO cwWHOTIOW (Kabwe Sev £xeL akOpa
oanodeBel mepapatikd n UTapPén tou) To omoio petadipel Tn Paputnta os kKPavtiko eminedo. To



owpatiblo autd ovopaletal Baputovio. Ta cwpatibia — popeic aAAnAenidpacng mou avialldooovtol
HETAEL TWV cwHATISLwV TNG UANG SV UIMOpPOoUV VoL AVIXVEUTOUV GECA OTIO KATIOLA TTELPALATLKN dLdTagn
OTWG aviyvevuovtal ta cwuatidia UANG. Na to Adyo auto ovopalovral « Suvapel» cwpatidia (os avtiBeon
LLE TOL TIPAY LOTLKA CWHOTISLW UANG).

‘Exoupe Aoutdv tn yevikn Bewpla tnG OXETIKOTNTOG N omola meplypddel Tn BapUTnTo 0TO LOKPOKOCKO Kol
TNV KBavtounxovikr n omoia neplypadet Ti¢ TPELS AANEC SUVAUELG OTO ULIKPOKOOWUO. To HEYAAO EpWTNUA
elvaL: MmopoUpe dpaye vo EVOTIOLCOUE TN YEVLIKN Bewplo TNG OXETIKOTNTAG HE TNV KPOVTOMNXAVLKA;
Me aAAd AOYLQ, UTTOPOULIE VO EVOTIOL|COULE TN Baputnta pe TI¢ AAAEC TPELG SUVAELS;

4.4 NAPATHPHZH 2TAZIMQN KYMATQN ZE XOPAH KIOAPAZ

Av OPATNPACOUE TOL OTACLLO KULOTO O€ pia KIOApa, KoL CUYKEKPLUEVA AV TIAPATNPCOULE
oo tnv 1" €éwg Katl Tnv 5" aproVvIKA TIG KOWALEC TTou tapouotdlovtal, Ba SoUpe OTL UTAPXEL pia
KoWla yta Tnv 1" appovikn, 800 KoALeG ya tn 2" appovikr, KATL. OUoLaOTIKA, oG SElXVETAL TO
TIOOO TNG EVEPYELAG TIOU HETADEPEL TO KABE KUUA TTOU SNULOUPYELTAL A0 TNV KABE apUOVLIKA.
MeploodTePEC KOLWALEG, TIEPLOGOTEPN eVEPYELA. AnAadn, LeEYaAUTEPN CUXVOTNTA TAAAVTWONG
onuaivel peyadltepn taxutnTa SLA800NG KoL TEPLOCOTEPN EVEPYELQL.

Ouwg, av neplotpéPoupe katd 90 POIPEC AUTA TA OTACLUO KUUATO KOL TTOPOTNPHOOUE €K
VEOU OQLUTEC TLG OPUOVIKEG, UNTIWC pog Bupilouv KATL GANO;

Mninw¢ pag Bupifouv to avBpwrivo DNA;

Kal n Oswpia Yepxopdwv Katd KATIOLOV TPOTO, £ENYel TNV UMOPEN TWV MAQVNTWV KOL TOU
avBpwmou, OTwE Ta AVTIAAUBAVOUAOTE UE TIG aloOAOELG HaG.

EEnyel oOpwg tnv e€€ALEN TOUG;

5. DNA - To aAag tng I'ng

«Oa BENape va poTeivoupe pia dopr yla To ahag Tou deofuplBovoukAeikou oo (DNA). H doun autn
£XEL VEQ XOPOKTNPLOTIKA oNUavTKoU Blodoyikol eviladEpovtog.»

‘EtoL avakoivwoav ot Watson kat Crick Tnv emovaototiky) Toug ovakalun, e pa Letplodpova
SNAwon yla Tig LeAETEG Toug oto KaBapo kpuoTtalhwpévo DNA. Molog Opwe NTav o pdAoG auTou Tou
«dAatog NG yne» otnv e§EAEn tne {wng;

MIA ANAAPOMH... «TO AAAZ THZ THZ»

Mpwv técoepa Stoekatoppupla xpovia dev uttripxe DNA otov mAavnthn n. Motedetal Twe Ta KUTTApd
pog, e Baon to DNA Kol TIC TTPWTELVEG, IPOEPYOVTAL Ao apyalotepa ovta Ue Baon to RNA, to omoio
Umopel tooo va avtlypadel tnv mAnpodopio 600 Kat va KatahUeL HeTOPOAKES Sladikaoies. To mPpwTo
armAo yoviSiwpa amoteAouvtay and RNA - éva Hovadiko KUKALKO XpWHOoWHA. Asv yvwpllou e Twg
nponABe to RNA (Poole, 1998). lowg va mponABe amo kAmolo anhoUoTtepo auto-avtlypadduevo poplo.



Ma 500 ekatoppUpLa Xpovia UTtHpxaV Lovov opyavicpol Baotopévol ato RNA. H mpwtdyovn {wn
emPBiwve oe exOpLkd meplBaliov, e umepBoAiLkn (éotn kat of0TnTa 1 Xwpig ofuyovo n dwe. Npoodata
gupnuoata deiyvouv nwg autn n popdn lwng ptavel Babla péoa oto GAoLd Tou MAAVATN HAG, KoL iowg
Kol GAAwV TAavnTwv. TeAka daivetal mwg n {wn dev eival kot tdoo eVBpauatn, elvatl HAAAoV eDPWOTN.
To Zupmav eivat yovio Kot oxtL ex0piko npog t {wn).

H e€eActikn Topeia 061 ynoe amo tov K6opo tou RNA 0TouG 1o TpwTOyovVoUuG OpyavIoHoUG e Bdon To
DNA:

®  TIPOKAPUWTEG (LOVOKUTTOPOL OpYQAVIOUOL XWPLE Tuprva, OMwWE Ta BakThipLa) Kot
®  LOVOKUTTAPOUG EUKOPUWTEC (opyaviopol pe KUTTapLko mupnva). Kavévog mpwtdyovog
opyaviopog dev eixe oAokAnpwpévo KUTTOPO

OLtpokapuwteg €xouv DNA, eAelBepo péoa oto KUTTOPO, KoL pLROCWHATA VIO TNV 6UVBEGSN TIPWTEIVWV.
Ta ptBoocwpata «dtafalouv» tn yevetikn mAnpodoplia Kal cuvBETouv 0,TL XpeLdletal To KUTTOpO. lowg
va urthpxav nén edw kot 3,5 dioekatoppvpla Xpovia, onwe daivetot and ta anoAbwpata. (Copley,
2003).

Ol eukapuwTeg e€eAixbnkay, €ylvav UUTAOKOTEPOL, AVEMTUEQY KUTTAPLKA XOPAKTNPLOTIKA.

Xapn otig mpwTtelveg pmopet va uttdpéel To pakpopoplo tou DNA. To otaBepo poplo tou DNA éylve
dop€ag Tou yoviSLwHaTOoC.

To DNA €ywve n anodnkn twv ntpotinwv tng {wng - pia BLBALOBNKN MpwTeivwv.

5.1 TENETIKOZ KQAIKAZ

FEVETIKOC KWOLKOG OVOUATETAL O KWLKAC AVTLOTOIXLONG TWV al{wToUXWV BACEWV TWV VOUKAEIKWY 0EEWV
LE TA apLvogEa TG mapayopevng oAUTeENTLOIKAG alvaidag

JUYKEKPLUEVA: KWSLKOVLO lval pia TputAéta Bacewyv TG KwSLKAG aAucidag tou yovidiou, n onola
KwdLkomolel éva apvolu.

To DNA sivat £vol KOUTTOAOL ard VOUKAEOTiS LA TOU oXNUATi{oUV Ta KWSLKOVLA, TIOU LIE TN OELPA TOUG
kaBopilouv Ta apwvoléa, Toug Sopkolg AlBoug Twv MPWTEIVWY, TTou cuvSuAalovTaLl yLO. VO ATIOTEAEGOUV
TO owua. Ta 3,3 SLoeKATOUUUPLO VOUKAEOTISLA TTOU KwSLKOoTtoloUV TV aAAnAouxia tou avBpwrivou
YOVISLWHATOG TPOCSLOPLOTNKAV LETA ATO TEVTE SEKOETIEG KOUPOAOTIKIG SOUAELAG.

‘ExeL amodelyBel mwg to DNA eival aywyog Tou NAEKTPLKOU peVLATOG.

Miotevetal mwg xapn o’ auth tn Lwtikn WBLoTtnTa eveEXETAL va €SWOE TO EVOUCUA YL TNV Evapén TG
{wng¢. H ikavotnta tou DNA va petodépel nAektpko poptio Bonda otnv eAaxLotonoinon tng YEVETLKAG
BAABNC amd ofeidwon (Lawton, 2003).



To DNA amoteleital amnd yovidia Kot To KABe yovidilo mepléxel tnv mAnpodopia yLa Lo GUYKEKPLUEVN
MPWTEIVN Tou péoa amo pa Stadkaoia avtlypadng kat petadpaong (Letaypadng) tng mAnpodoplag
dtiayvovtal oL Tpwtelveg ou SOHOUV TO 00TA, TO LAAALA, TOUC HUEC, Ta VUL K.ATT.

5.2 TAAANTQZH DNA : ENCODE

‘EAANvVaG KaBnynThG O€ TIAVETILOTHILLO TNG ALLEPLIKAG AVOKAAUPE UE TNV OAda Tou évav KpudhO YEVETIKO
KWKo péca oto DNA . «AvakoAUape WG 0 YEVETLIKOG KwOLKAG UMopEl va petadpactel pe dVo
SladopeTikolC TPOTIOUC, OXL LOVO UE Evav» avadpEpel oe SNAWOELC Tou.

OL epeuvnTEG, TTOU £KAVAV TN OXETIKN SnUocleuon otnv emLoTtnUoVIKN emBewpnon Science, Ste€nyayav
TNV £pguva toug oto mAaiolo tng «EykukAomaidelag Itolxeiwv DNA», yvwotoU Kal wg AteBvoug
MNpoypdppatog ENCODE.

O Seutepoc kwdLKag meplExel mpdoBeteg MAnpodopieg mou aAAA{oUV TOV TPOTIO LLE TOV OTOoI0 oL
EMLOTAOVEC «SlaBalouv» Tov Kavoviko Kwdika Tou DNA kal eEnyouv TI¢ LETAANGEELG TOU amo amon
vyeiag. H avakaAun ekTIHATAL TWE UOPEL va avoigel véoug Spopoug yia tn Stayvwaon Kal Beparmeio
TIOAAWV aoBevELWV.

ATO TOTE oV amokwdKomoLBnke yLa mpwtn Gpopd o YeVveTIKOC KwdLKag otn dekaetia tou 60, ot
BloAoyoL uéBeocav OTL AUTOC XPNOLLOTIOLOUTOV ATOKAELOTIKA Yia va KaBodnyel tn dnuloupyla twy
MPWTEIVWY. OpUWE N OHAda TOU ITOUATOYLOVVOTIOUAOU avaKAAUE WS TO YOVISIW O XPNOLLLOTIOLEL TOV
VEVETLKO KwdLKA yLa va «ypaP ety 800 S1apopeTikEg «yAWOoeg» BLoAoyLkoU mpoypappatiopol. H pia
KwdKomolel kal KaTeuBUVEL TIG TPWTEIVEG Kat N GAAN KaBodnyel To KUTTAPO CXETIKA LLE TO TIWGE TA
yovidia Oa eAéyxovtal. H pa «yAwooa» glval «ypapuévn» mavw otnv aAAn kat yu' autd o Seltepog
KWALKAG elye Mapapeivel yla T0oo Kapd Kpudog

O KAVOVLKOG YEVETIKOG KwOLKAG XPNOLUOTIOLEL va BLoXNIKO «aAdABNTO» 64 «YPAUUATWY», TIOU
Aéyovtal Kwdkovia. H opdada Tou ITapatoyLavvonoulou Bprke OTL LEPLIKA KwSIKOVLA UITOPoUV va
€xouv dUo «vonuata», Eva (én yvwoto) mou adopd tn dnpoupyila Twv MpwIeivwy Kot Eva SeUTepo
(dyvwoTto €wg Twpa) mou adopd tov EAeyxo Twv yovidiwv. Ot 800 autol kwdikeg dpalvetal va €xouv
e€ehytel dLaxpovikd og ouvadela PeETALL TouG. ETOoL, oL eVIOAEG Tou adopolV Tov EAeyX0 TwV yovidiwy
(o 8eUtepog kwdikac) BonBave va otabepomnolnbouv oplopéva emwdeAr yLa TOV 0pyavioUO
XOPAKTNPLOTIKA TWV TPWTEIVWV.

ESw kat mavw armo 40 xpovia uEBetav oL emotpoveg OtL ot alayég oto DNA mou emtépolv otov
VEVETLKO KWELKA, €X0UV EMIMTWON AMAWG 0Tn dnpoupyia Twv mpwteivwy. Twpa EEpouv OTL AUTH N £WG
TWPA KEVTPLKN UTOOECN yLa TNV avAyvwon Tou avBpwrtivou yoviSiwpatog anoteAolos HdVo TOo LoV
™G elkOvag. Ta véa supnuoata davepwvouv nws to DNA gival pLa anioteuta LoXup GUGKEUR
anofnkevong mAnpodoplwy, Tnv onoia n dpuon £xeL a€LOTOLAOEL UE ATIPOCEVOUC TPOTIOUG.



AvapwTtlopaote Aoundv, av Hnopsi auth n cuokeu anoBnkeuong tAnpodopLwv (Evag UTTOOETIKAG
okAnpog 8iokog) va xpnoonotnBetl ywa tn Bgpaneia ko BeAtiwon tov avOpwrnou;

5.3 AYONIA (OETKA KQAIKONIA;;;;;;::;)

Tig tepLloyEg SUTANG avAyvwong oL EpEUVNTEG TIC ovopaoay duons (Sudvia, os eAsUBepn anddoon) Kat n
UmopEn Toug aralel Tn Bewpnor) KAG YLO TIG YEVETIKEG A0BEVELEC.

OL gpeuVNTEC ONUELWVOUV TTwG Bewpovoav OTL UTIAPXE Uia petdMagn ou mpokalouos aAhayn otn
OELPA TOV AULVOEEWVY ULaG TPWTEIVNG Kat euBuvVOTaV yLa TNV ELPAVION LLOG YEVETIKAG aAoBEVELA .

«Twpa Ba mpeEnel va emaveEeTACOUUE TOV pOAO QUTHG TNG LETAANAENG KO oTNV EKdpaon TwV yovidiwy.
Me aAAa AoyLa, N LETAAAAEN euBUVETOL HEV yLa TNV ELPAVLON TNC VOOOU aAAd auTo SlapecolaBeital
low¢ péow TNC emiSpaong TNG oTNV €EKkdpaon TwV yovidiwv Kat OxtL otV aAlayUevn TPWTEivn» onueiwose
o emikedaAnc KaBnynTng Tng EPEUVag AUTAC.

AUTEC OL TIEPLOXEC OVoUAoTNKaY SuovLa, aAAd av £xouv tn duvatotnta va Bepameloouy Kol va
BeATLwoouV Tov AvBpwWIo, UNTIWC TIPETEL va iAdpE yio OEONIA, értou odnyouv oe AOBAPTA kUTTapQ,
énhadn évav avBpwro duvato nmou Sev appwotaivel Kot Sev yepvael;

ToAudpe va avapwtnBolpe UATIw 0dnyolv Kat otnv ABavaoia tou avBpwrnou;

5.4 DNA-encode —8UtAOG EAKAG: TL Uopel va emidpEpeL n avakaivyn
ouTn;

Fevikd, n avakaAluyn BeAtiwvel, Bepamnevel kal avapabuilel tov avbpwro. Mmnopel va Bondrost ota
eéne:

o  KoTamoA€éUnon apKETWVY YEVETIKWY Q.0BEVELWY .

e AvakaAun VEWV KaL TILO KOWVOTOUWY HeBddwy Beparmeiag.

e AvokaAuyn vEwv papuaKwy.

o  KoaAUtepn Kal AnMoTeEAEOUATIKOTEPN TPOANYPN aoBevelwy.

e E&nynon twv petaAAdewy Tou KWKo amnod anoyn vyesioc.

e [pnyopdtepn SLAyvwaon YEVETIKWY oDeVELWV .

e Euvoikég oAAay£g Kal avarmtuén oTov XWPOo TG LATPLKAC KAl KUPLwE TNG YEVETIKNG.
e  AlyoTeEpOo EUAAWTOUG AVOPWIOUG.



6. H e€eAktikn mopeia tou avBpwmnou péca anod pwa pthocodikn Kot
EMLOTNLOVLIKA TPOOEyyLoN

To BiBAilo Twv BpnokeuTtikwy TG B’ Aukeiov pag HAAeL yla tn Snuoupyia Tou KOGHOU.

«...Kat girmev 0 O0¢ yevwnUnNTw Qe KAl EYEVETO QPWG... KoL EKAAETEV 0 OO0 TO PWEG NUEPT Kall
TO OKOTOG EKAAETE VUKTA KL EYEVETO EOTIEPA KAL EYEVETO MPWI, NUEPA pia. »

Auti Ntav n apxn tou Koopwkou kat A{wlkoU aLwva Iou KpAtnoe 2,5 Sloekatoppupla xpovia
Tepimou.

«...KOlL ETIOINCEV 0 OEOC TO OTEPEWUA... KL EKAAECEV 0 OEOC TO OTEPEWUA OUPAVOV, Kal E(OeV O
Oeb¢, OTL KAAOV, KAl EYEVETO EOTIEPA KAL EYEVETO MPwWI, NUEPA SEUTEPA. »

Kal mepdacape otov Apxalolwiko alwva mou Kpatnoe 1 Stoekatopplpla xpovia epinou.

«Kat elrtev 0 Oeo¢ ouvaydntw 10 UOWP ...KaL ELGEV 0 OEOC, OTL KAAOV, KOl EYEVETO ECTIEPA KO
EYEVETO TTPWI, NUEPA TPITN. »

Kt étoL mepacape otov Hwlwko atwva (Hw onuaivel katd tTnv auyn), OTou KpAtnoe nepinou
700 ekaTOMUUpPLA XPOVLO.

«Kat girtev 0 Oed¢ yevnInTwoav QwoTnpEeC €V TW OTEPEWUATL TOU OUPAVOU ELC PAUOLY ETTI TNC
yne, Tou Staxwpilewv ava UEooV TNC NUEPAC KAL VA UETOV TNG VUKTOC...KAL PYELV TN NUEPAC
KoL TNG VUKTOG Kol SlaxwplileLv ava UECOV TOU PWTOG KOl QVA UETOV TOU OKOTOUG... KOL EYEVETO
EOTIEP KOl EYEVETO MPWI, NUEPA TETAPTN. »

AuTog Rtav o NoaAalolwikog alwvag Kal kpatnoe nepimou 300 ekatopplpla Xpovia.

«...Ko(L Emoinoev 0 O0¢ Tar KNTN Ta UEYdAa ko taoav Yuxnv {wwv EPITETWV...KAL TTAV TIETELVOV
TITEPWTOV KATA YEVOG, Kol E(6EV 0 OEOC, OTL KAAQ...KAL EYEVETO ECTIEQN KAL EYEVETO MPWI, NUEPQL
Néumntn.»

AUTOG NTav 0 MeoolwlKOG aLWVOG OTIOU KPpATnoe epimou 150 ekatoppUpla Xpovia.

«Kat girmev 0 Oed¢ e€ayayetw n yn Yuxnv {woav kata yevog, ...Kat eibev o Oedc¢ ta mavra, ooa
enoinoe, kot 16oU KaAd Alav, Kol EYEVETO EOTIEPN KAL EYEVETO TTPWI NUEPD EKTN. »

AUTOG NTav 0 Katvolwikoc alwvag Kol KpATnoe mepimou 60 ekaToppUpLa Xpovia.

Kat teAika ¢pOavoupe otnv emoxn mou (oUUE CRUEPQ Kal eival pEpoc tou Katvolwikou awwva. O
Kawvolwikog alwvag apxLoe mepimou mpLv amo 60 ekatoppupla xpovia Kol umodtalpeital otnv
Tpiroyevn Mepiodo kat otnv Tetaptoyevn Nepiodo. H €Bdoun nuépa tng Snuoupylag tnv omola
Slavioupe, avtiotolel pe tnv Tetaptoyevni Mepiodo tou Katvolwikol atwva Kot cuvexiletat
w¢ onuepa. H dLapkeld tng eivat 1,8 ekatoppupla xpovia mepimnou.



Ekelvo mou mapatnpoUue Katapxag elval OtL n KABe nuépa dnuLoupylag aviloTolXel o
HEYAAEG XPOVIKEG TIEPLOSOUC KL OTL KOBWG MPOXWPALE OO TNV MPWTN NUEPA TNE SnULoupyiag
TIOU QVTLOTOLXEL 0TOV KOOUIKO Kot ALWLKO aLwva TPogG TN GNEPLVH ETTOXH, OL XPOVLIKEG Ttepilodol
NG KABE nuéEpag Snuloupyilag OO Kol LELWVOVTAL.

AKOMQ, KATOVOOULE OTL KABE nUEPA SnULOUPYLAG QVTLOTOLXEL KAl O€ NUEPA KOL OE VUXTA, OTWG
To avtihappavopaote epeic wg avBpwrol. Emiong, KatavooU e OTL KOTA TNV NUEPQ 0 OEOC
Snuloupyel, evw Kata tn voxta otabepomnolel autAv T SnUoupyia KAl TO ONUOVTLKOTEPO elval
OTL N teAeutaia nuépa tng Snuoupyilag mou SlavUoUUE elval OKOPA NUEPQA KL N VOXTA SEV €XEL
€pBeL akoua.

MNapdAAnAa pe to BLBAlo Twv BpnokeuTikwy TNG B’ Aukeiou aoxoAnBrKapE Kal pe Tt LEAETN TOU
Kéepav (Calleman) yia tn dnuloupyia Tou k6opou. ESw, BAEMOUUE OTL N MPWTN NUEPQ TNG
Snuoupyiag Stapkel 16,5 SloekaToUUPLO XPOVLA TIEPLTIOU KL AVTLOTOLYXEL OTO KUTTAPLKO
eninedo kal tn Snuouvpyia UANG pHeta tn MeydAn Ekpnén.

H Seutepn nuépa Slapkel 820 ekatopplpla xpovia KL adopd otn dnuoupyia Twv BNAaoTIKWV.
Tnv Tpitn nUéEpPa dnuiloupyolVTaL TA MPWTA PWTeVOVTA Kot Slapkei 42 ekatoppupla £Tn. Tnv
TETAPTN NUEPQ, SLAPKELAG 2 EKATOUMUPLWV ETWV EXOUE TOUC TPWTOUG avBpwrouc. Tnv
TLEUTTTN NUEPQA auTol oL avBpwrol apxilouv Kal PAAvVe. Tnv KTn nuépa apyilouv kat ypadouv.
Kat pBavoupe otnv tedeutaia nuépa n onoia xwplletal oe TPELS TeEPLOSOUG, TNV MAAVNTLKI TIOU
Slaopkel 256 xpovia KL €XOUHE TN BLOUNXAVLKA QVATITUEN KAl TNV EUPAVION TWV MTPWTWV
unxavwy, ™ yaAaéiakn mou dapkel 13 xpovia MePLou KL EXOUUE TNV €EEALEN TNG YEVETLKNAG
TEXVOAOYLaG KaL TEAOG T oUUIAVTIKY TIOU SLopKEL 260 NUEPEG LOVO KL EXOUE TOV AXPOVo
XPOVO KL TNV avuTapéio cuvopwv.

Ekelvo mou Stamiotwoape LoTepA Ao KABE XpovIKr LEAETN TNG EEEALIKTIKAG TTOPELQG
OTIOLOUSNATIOTE TEXVOAOYLIKOU ETUTEVYUATOC KAl GUOLKA Kal TNG avBpwTvng e€EALENG, lval Ttwg
OTLONTIOTE UTIAPXEL KATW amo tnv 4" nuépa dSnuoupyiag €xel e€adaviotel. MNa napadetyua, ot
Sewvooaupol e€adavioTnkay mpLy and 65ekatoppUpLa Xpovla.

KL autd onpaivel OTL EKEIVO TO HEPOG TTOU TTPOXWPA KL e€EAlooETAL, CUUDWVA LIE T
TiponyoUHeva, eival amo tnv 4" nuépa tn¢ dnuioupylag kat petd. Omolog katadpEpet kat OAoeL
otnv kopudn, avolyetal oe autov alAo eninedo eEEAENC KoL TTpoXwPA TIAAL BACEL TWV EMTA
urnoSLalpEoswyv mou 1nén sidaype.

MNapakatw oag divoupe eva mapadelypa mou adopd otnv e€EALEN TwV TNAETIKOWVWVLWV. Eival
XOPOAKTNPLOTLKO TO OTL OTN ONUEPLVN emoxn e€eAloosTal KAl 0VAMTUOOETAL O,TL UTIAPXEL ATTO TNV
4" nuépa dnuloupylag Kot HeTA (Omwe kataAaBaivetal oL NUEPEG dSnUloupylag elval KATL TO
OUUBOALKO KL adopd XpoviKA SlaoTApOTO avAaTuéng KL eEEALENG).



H g€€An Twv TnAemiKowwviwv

Huépa Anpoupyiag

Ztadio Avamrtuéng

Xpoviko Atdotnpua

Edelpeon | Avantuén

Huépa 1n

Inopa

1755-1775

Avamnrtuén tou
tAéypadou
Anonymous (1753),
Bolozus (1767)

Huépa 2n

dutpwua

1794-1814

Omntikog tnAéypadog
Chappe, Paris-Lille
(1794), Sweden (1794)

Huépa 3n

BAaotnon

1834-1854

HAekTpLkOg TNAéypadog
Morse (1835), ypauun
Washington-Baltimore
(1843)

Huépa 4n

NoAAanAacLaopog

1873-1893

TnAédwvo

AtmAwpa eupeottexviog
otov Bell (1876), O
TPWTOC TNAEDWVIKOG
otaBuog (otig H.M.A. to
1878)

Huépa 5n

MnoupunouKLacuo

1913-1932

Padiodpwvo

MNpwtn ekmoumh (oTLg
H.M.A. 10 1910, otn
lepuavia to 1913)

Huépa 6n

AvOiopa

1952-1972

TnAeodpaon

MNpwtn dnuéola
ekmournn (otg H.M.A. to
1936), NMpwtn €yxpwun
EKTIOUTIH TNAEOpPAONG
(otic H.M.A. T0 1954)

Huépa 7n

Kaprnodopia

1992-2011

Aiktua uTtoAoyLloTwWV
Internet (1992),
MaykoouLa TNAEOTTIKA
KavaAta, Kwvnta
Aédwva

M’ auto KL epeic Swoape T SIKN LOG TPOoCEyyLon yla TNV eEEALKTIKA TTopEia Tou avBpwrou
HETA To 2012 (6mou av BupdoTe ekeivn TN XPOVLKN Tepiodo Kal eldka otig 21/12/2012 sixav
TeL OTL Bt €pOeL N CUVTEAELA TOU KOGHOU).

Kal twpa, WAWVTOG AvTa UTTOBETIKA, Héoa amo pLa Sltaiobnon mou mMpoKUMTEL amod TNV
ailoBnon Tng oAGTNTAG TOU £XOUHE ATOKTACEL UOTEPA OO OAN QUTAV TN UEAETN, AAAA Kal Ao
S1adopec MpoPAEYPELG TWV EMOTAUOVWY YL KALLATIKES aAAayEG amo to 2014-2035, otL n




avBpwrtivn €§€ALEN amo 1o 2012 wg 24 xpovia PETA Ttepimou Kal AOyw TG EMLTAXUVONG TOU
XpOvou, umopel va eival n €€AG: w¢ to 2018 0 AvBpwIoG KATAVOEL OTL TEPA ATTO TNV UALKI TOU
unootaon €xet WYXH, NOY kat MNEYMA, wg to 2024 katavoel To Altlo-AnotéAeoua, wg to 2029
KATAVOEL TN CUVEXELD TN CUVEXELA TWV TTAVTWY, To OAON. Ag eAlticoupe OtTL péxpL to 2032 Ba
€xeL avolyBel otnv avidloteAn ayamn.

Apaye, Aowmov, Ba €xel yivel Homo Universalis w¢ to 2034, évag nuiBeog r BitpouBlog wg to
2035 ki évag avBpwrog MavtaxoL Mapwv, Dwg kat Kot elkova kat opoiwon peta to 2035;
MAnwg LAGPE yia évav avBpwro Q amo to 2012 kat petd; (Mnv avnouxeite kal Ba pabete otn
OUVEXEL TToLOG elval 0 Q).

Emeldn, amnod €peuveg mou £xouv YIVEL, TA AVTO 0TO CUUTIAV lval EvoTtolnpéva Kat cuvdéovtal,
Bewpol e OTL N aAdayr TWV HayVNTIKWV TTOAWV TNG NG, CUVOEETAL KAl e TNV TPOPAEYN yLa
pivt emoxn mayetwvwy otn ' amnoé to 2014-2035, kabw¢ Kal pe TV EEAKTIKN TTOpELa TOU
avBpwrou and homo sapiens oe homo universalis. EMOpEVWG, oo TNV EMLOTNLOVIKN
POPAsPN HLag VEaG emoxn yla tn I'n wg to 2035, BEcae KL EPEIC WG KATOANKTLKI NUEPOUNVia
€€ENLENC Tou avBpwmou to 2035. Quotkd, OAEC AUTEC OL NUEPOUNVIEC HETABAAAOVTAL, TN OTLYUN
TIOU KOl TO SEUTEPOAETITO ULIKPALVEL LE TNV TIAPOSO TWV ETWV.

6.1 TA KOMMATIA TOY ANOPQMNOY

Tov avBpwrmo pUmopoUE va ToV Xwplooupe o€ SUo Koppatia (av KL autd ival adlaipeta Ki
sviaia):

THN YAIKH TOY YNOZTAZH (6nAadn Hovo Xwpog-jLa KAUMUAWGH ToU XWweou)

AUTO TOo AfeL n Bewpla TNG OXETIKOTNTAC: N VAN Sev gival Timote Ao amnd KoUnUAwWGn Tou
XWPOU.

YIapxel OPwWE KAl To AAAO KOUUATL Tou avBpwrtou: aAAot to Aéve WYXH, aAlot MNEYMA, aAlot
NOY kat eivat €€w amod tnv évvola tng UANG, £€w Ao TNV £VvoLa TOU XWPOU TWV TPLWV
Slaotdcewy.

AUTO OV paG CUVEEEL e ToV TTOAUSLACTATO KOOWO £lval TO TOAUSLACTATO TUAUA TNG UTTAPENG
pag, n WYXH.

6.2 AITIO — ANOTEAEZMA (206 Nopog NeUtwva) - OEOZ

O kaBe avBpwmog avtiueTwTlel KoL aloBAavetal TV évvola tou OeoU e Evav SLadopeTIKO
TPOmo. Mmopei va tnVv ekdppaoet Kal Pe SladopeTkeEG AéEELC. BaowKd, €lval KATIOLO TIPOCWTILKK
umoBeon Omou TNYAlel amo UL YEVIKOTEPN OVTIUETWITLON TOU WG BAEMEL TO GUUTAY, TOV
avBpwro, tn oxéon Ue to meptfaiiov.

Kavévag dev apdlopfntel 0Tt OAa Ta GUCIKA YEYOVOTA £XOUV LA ALTLA, £VAV TPOTIO LE TOV OTolo
yevvnoOnkav KL auth n attia miow tng €XEL pia AAAN attia.



OL yVWOoELG TOU avBpwTou MAvVW OTLG ALTIEG TTOU SNULOUPYOUV Ta TTAVTA YUpW pog GOAVEL peEXpL
€VOG oplou. To AyvwaTo, TNV altia tou KpUBEeTaL Miow amod tnv yvwotn attia tng dnuloupylag,
NG ouvtnPNong, Tng SLaAAuong tou cuUTaVTog TNV ovopdloupe OEO.

E€aANou kL 0 6eUTEPOG VOUOC Tou NeUTwva e€nyel TNV €vvola TNG ALTLOG KAL TOU QTOTEAECUATOC
(6nAadn éva aitio dnuioupyel €va anotéAeoua).

Ouwg, yla va oplooupe To Tt eival Oedg, xpelaletal BlwpaTtikd va aloBavBol e TV avaykn Tou
attiou.

DuoLKA, AVaYyKOOTIKA KoL EMILOTNUOVIKA aloBavOopaoTe TNy Unmapén evog mMpwToyevoug attiou,
AYVWOTO OKOUA OE EUAC KOL TNV EMLOTHN TIOU €lval To €va Kal povadiko AITIO tng
Snuoupylag Twv mavtwv. Auto to AITIO pumnopet o kaBévag va to ovoudlel omwc BéAeL. Emeldn,
elval €€w amo ta OpLa TG MPAYUOTLKNG EMLOTAUNG BplokeTal oto eninedo tng phocodiag, Tng
BlwpatikotnTag N (0nwe E€poupe OtTL peTaduaLKr ival auTto ou 6 yvwplileL n emLOTAUN) oTa
OpLa. KOL LECA OTO XWPO TOU HETAPUOLKOU. AUTO TO TTPWTOYEVEC altlo, To ovopaloupe OEO.
Kavévag dev apdlofntel 0tL mBavotata UTIAPXEL QUTO TO TPWTOYEVEC AlTlo. KATw armo pia
tétola prhocodikn Staotaon, NAI TpEMEL va UTIAPXEL EVO TIPWTOYEVEC AlLTLO.

6.3 H ouvéxela twv navtwv - To OAON

Ta MAvVTA PLEG OTO CUUTAV ELVaL EVOTIOLNUEVA (Evag améPavtog XUAOC EVEPYELAC) TTOU HOVO N
aduvapia Twv alebnoswv pag pag Sivel tTnv £vvola Twv eE0TOUIKEUUEVWV OVTLKELLEVWV.

H aAnBeLa Tou CUMMAVTIKOU XWPOU ELVOL OTL 0 XWPOG KaL 0 XPOVOG 0TeVA cuvdedepéval, LOG
Slvouv pia véa OYZIA mmou AEyETal XWPOXPOVIKO CUVEXEG.

6.4 AVLSLOTEARC ayarn

Av katavonBei n oxéon Tou oAOKANPOU cUUMAVTOC KABWE KAl N oxéon HETAEL Twv avBpwmwy
(Ttou elval KOPUATLO CUTOU TOU CUUTAVTOG), TOTE dev Ba xavou e TNV aiobnon tng emadng e
Tov aAAo avBpwro. AALWG, amod Ttov aAo avBpwro Ba pag xwpilel n adtadopia wg to picog.
AV KOTOVOI)OOULE TN CUVEXELO TWV TTAVTWVY LECA OTO CUMTIAY, TN ox€on KL aAAnAemiSpaor pog
HE TouG AAAOUG avBpwToUC, PLWUATIKA Bol £XOULE KOTAVOINOEL TL TTAEL VAL TIEL Ay AUTTN.
ZUYKEKPLUEVA, avadEPOUUE OTL N KapdLd pLag elval AUt TTOU TOPAYEL TO LOXUPOTEPO NAEKTPLKO
KOl LayvnTiko medio oto cwpa pog (to nAektpiko nedio tng kapdiag eivat 100 dpopég
LOXUPOTEPO ATO QUTO TOU eyKEDAAOU, EVW TO HayvNTIKO Ttedio TNG kapdildg eival 5000 dopég
LOXUPOTEPO ATO QUTO TOU eyKedAAOUL).

H KAPAIA MAZ MAPATEI TA MEAIA TTOY AAAAZOYN TON KOZMO KAI TA ZQMATA MAZ



6.5 O e€eAypévog avOpwnog - Homo Universalis

O avBpwrog twpa ivat amaAAayUévog anod Ta madn Tou Kal ToV EYWLoUO Tou. AKOuQ,
amaAAAoETAL KAl ard apvNTIKA cuvalodnipata, onwg o Bupog, n InAwa, o $Os6vog K.A. Eniong,
naveL va doBatat Kot TaUEL VoL NV TILOTEVEL OTOV EQUTO TOU. Apxilel va {nTAEL, OTwg AEEL Kall
1o Katda MatBaiov evayyéAlo (Math. 7,7 kai 7,8): Aiteite, kai SoOnoetat vulv, Intelte, kai
EUPNOETE, KPOUETE, Kol AVOLyNOETaL UUIV' TTAC yap 0 ait@v AauBavel kai 0 {nT@wv eUpIlOKEL Kol
T@W KPOUOVTL AVOLYyNOETAalL.

To povo mou BLwvel autog o avBpwrog eival n AvidloteAng Ayann (katopyeital Aoutov n
atévrta). Buwpatikd mAéov yvwpilet otL ta MANTA cuvdéovtal pe ta MANTA.

6.6 Axpovoc Xpovo¢ — Mavtoyxou MNapwv

To povo mou yvwpiloupe OTL BplokeTal £€w Ao TNV EMOMTELN TWV aloOnoewWV Hag, aAAd
EVUTIAPXEL CUUTIUKVWHUEVO HECO OE AUTO TO omoio avtilapBavopacte, dSnA. péoa otnv
KQUTTUAOTNTA TOU Xwpou eivatl o XPONOZ. O xpovog, 0xL, OUWG OTIWGE TOV LETPAVE TO POAOYLAL
KOLL TAL NUEPOAOYLA HOC, O XPOVOC TNG OXETIKOTNTOG, O XPOVOG S1A0TaoN, 0 XpOVOC ToV omoio dev
UIopOoUUE va avTiAndBOol e apéows aAAA EUPECWS, O XPOVOG TTIOU UTTOPOUHE VA BLWCOUE,
TOavotnTa AUTOC 0 XPOVOG Va €lval €va LEYAANO KOUUATL TNG AAANG uTtdoTOONG TOU avBpwou.
O AXPONO3Z XPONOZ (o XPONOZ autog levyapwpévog pe to XQPO og €va eviaio ouvolo, ival
auTo mou Aéyetalt ANOPQMOZ, eival auto mou Aéyetal YMIMAN).

To cuumav eivat évag TOMOAOTIKOZ XQPOZ (n TomoAoyia sivat emotiun). Adou Sev umdpyet
XpPOvog, éva onpeio mavw otov unepkuPo eival maviol cuyxpovwe. OAa autd mou
avadépoupe dev eival Metaguaikn Aéyetat TormoAoyia. O Xdailevumepyk AEEL OTL TO NAEKTPOVLO
YUpW oo To atopo Sev eival £va UrmaAdkl Tou Yyupvael, 0AAG To NAEKTPOVLO UITOPOULE VA TO
Bpoupe mavtou. TO HAEKTPONIO EINAI MANTOY F'YPQ XTHN TPOXIA TOY yiati 6ev umapyet
XPOVOC.

O,tL oupBaivel pe Ta NAeKTPOVLA, OTIOU TILOTEV AV TTAALA OTL YUPVAVE YUPW aTtd TOV UPnva ToU
atopou (Bewpla tou Bohr), peténetta niotevayv OTL eival éva cuvvedo BavotnTag
nAektpoviwy (kBavtikn Bswpia) kat twpa adol dev umtdpxel xpovog Bpiokovtalt TAYTOXPONA
MANTOY (emotriun tng TomoAoyiag), £T0L yiveTal KoL PE ToV AvOpwo mou armoteAeital anod

XPOVOCG LoXUEeL Omw¢ kataAaBaivetat to MANTAXOY MAPQN yia tov e€eAtypévo avBpwro KAI TA
MANTA NAHPQN (6nAadn otL mAnpel ta mavtay).

AUTO, Sev To KataAaBalvOUHE yLOoTi £XOUHE Hiol CUVELSNTOTNTA OTOULIKOTNTOG. TA CUCTATIKA
OUWG TOU cUMTAVTOG elval Axpova Kot Axwpa.

Ma to dxpovo cuumnav piAnoe kat o A. Alvotdiv: «1a EUAC TOUC OPKLOUEVOUG PUOLKOUG N
Slakplon avaueoa oto napeAdov, to mapov kat to uéAdov eivat puovo uta Yevdaiodnaon, akoua
KL v glvat T000 Eripovn. »



Apa, oto AXPONO ZYMMAN to rtapeAB0v, to mapov kal to péANov Tou eival mavta napovta. Ki
eneLdn, o AvBpwog eival CUCTATLKO TOU CUUTIAVTOG YU QUTO KL QUTOC €LvalL TTAVTOXOU TTapWV
KOLL TOL TLAVTA TTANPWV.

6.7 Dwg

Katd tov Maxwell to ®QZ eival eykdpota HAektpopayvnTikd Kupata, ta onoia §ekvouv and
ula pwtewvn mnyn kat dtadidovral 0To Ywpo mPog OAEG TIG KATEVOBUVOELG. AUTA TO KUPATA
uetapépouv HAEKTPIKH kat MATNHTIKH ENEPTEIA.

Apa, To dwg elval Evag amEPavTog «XUAOG» EVEPYELAG,

6.8 KAT’ EIKONA KAl OMOIQZzH

O MAdtwvag otov Tipato avadépel: AQoU AoV, PTIAXTNKE ETOL TO oUUNAV KataAaBaivouue
OTL PTIAYTNKE CUUPWVA UE TO aUeTABANTO TPOTUIO Iou yivetatl avtiAnmto uovo amno th SKEWH
kat tn AOTIKH.

Adou dexopaoTe OAa AUTA, TOTE AVAYKOOTIKA, AUTOG 0 KOOHOG Ba elval n ElKOVA KATIOLOU
AaAAou Tpaypatikol koopou. AnAadn, KAT EIKONA KAl OMOIQIH autol Tou GAAOU KOGHOU.

6.9 Evag HuiBeog i} évag BitpouBrog

Twpa, o e€eAlypévog avBpwrog yivetal umepavBpwrog, évag NUibeog (6nwg o HpakAng) mou
dépvel e1¢ mEpag kKaBe aBAo. Mmopel, OxL LOVO va KUKAWVEL TO TETPAYWVO OAAA Kall val
TETPAYWVIEL TOV KUKAO. Eva aoTEPL AQUIEL LECO TOU TOCO YLl AUTOV 000 Kall Yl ToUG AAAOUC.

6.10 O avBpwmnog Q (OEQPIA MAITNIQN - PQ MAIINIO)

Exete aywvia va pabete molog eivat o Q; Ag maifoupe, Aoumov, éva matyvidl: 2To MPpwWTo Hag
eMeLo0610, To SlaoctnuomAolo Enterprise avtlUeTWTleL pLa ETIKELEVN KaTaoTpodr), OTaV TO
umepov o Q epdaviletal otn yédupa Kot TPoodEPETAL VA CWOEL TO SLacTNUOTAOLO av 0 Kamtev
MwAp ToVv VIKNOEL o€ €va TIOAU arAo mayvidL: o Q epdavilel Eéva voulopa kot Intd amnod tov
Mikdap va to TomoBeTAoeL o€ €va pKPO KouTi pe to KEQAAI mpog ta mavw. Ztn cuvéxela Ba
TANGOLAosL 0 Q To KOUTL, Xwpig va Koltalgl, yla va yuploeL TO VOULOUA 1) VO TO adOEL OTIWG
glval, To (610 Ba kavel ot cuveEXeLla o Mkap Kol LeTA TTaAL 0 Q. Meta to deUTtepo yupo,
avolyouv to kKouTi Kat o Q kepSilel av to vopwopa deixvel KEDAAIL O Q opwg kepdilel kabe

O Q nailel KBANTIKA, evw o Karmtev Mikap KAAZZIKA kat Sev €xel kapld mBavotnta va
KepOLoEL.



2YMNEPAZMATA

MnAnwg o Q slvat évag e¢eAypévog avBpwmnog (évag HMIOEOZ, évag BITPOYBIOZ), o omoiog £xeL
KatadEpeL va EVWOEeL Ta avBpwrva Ue ta Bgika kwdikovia (AYONIA);

MnAnwg, évwoe €va NTO ue éva 2l;

MAMwG, £€ToL KATADEPE VO TAAAVTWVEL TAL KUTTOPA TOU HE HEYAAUTEPN CUXVOTNTA KL O,TL
«OKOUTILOL» UTIAPXEL LECA OE QUTA VO TIETAYETAL OTIWG N AACTIN OO KL pOSO AUTOKLVATOU TTOU
TPEXEL TTOAL ypryopa, EVW O€ avTiBeTn epiMTwon KOAAEL TTAVW 0TO AACTLYXO, KPATWVTOG T
KUTTOPA TOU LE QUTOV TOV TPOTIO TIAVTA VEA KAl UYLH;

MAMwG, HeEyOAUTEPN CUXVOTNTA TOAAVIWONG ONMaiveL OTL BETEL TOL KUTTOPA TOU O€ TETOLA
erutayuvvon (KATAQEPE NA YNEPNIKHZEI TH BAPYTHTA (TO G)) wote va ¢pBdcouv kanola
otyun to ¢ = 300.000 km/s (tayutnta Tou Pwtog);

MATWG, €XEL UTEPVIKNOEL TNV VAN, KOl SEV €XEL TN CUUTTUKVWUEVN pala mou yvwpiloupe, aAAd
elval katL mo AemtoduEg;

MnAnwg, €tol katadepe va yivelt Q2 kat va ¢pOdacel otn OEQIH;

Nwg Opwg 0 avBpwmog yivetat éva e§eAypévo ov, onwg o Q;

H epwtnon gival avolkth MPog anavinon ano tov KAOe avayvwotn.

Exeivo mou Ba pumopoucape va avapEpou e, elvat OTL av 0 AvOpwTog pwTLoTEL amo to Aylo
Mvevpa, cUUPWVA UE TIC TTOPASOOELG LA, TOTE TIOLEL TO TTAVTA ylaTi YIVETAL KAT elkOvVa Kal
opoilwon tou Matépa tou. AnAadn, o Natépag (o Ooc) AéeL: EFQ EIMI, aAAa 6tav o avBpwrog
dWTLOTEL UIMOPEL KL AUTOG VAL TIEL KL EYW ELUL.

OAa autad yia tov Einstein Ba ntav: Spooky science (0TOL(ELWUEVN-TPOUOKTLKA EMLOTAN).
Ouwg, o Bohr anédele to: Spooky connection (otowxelwpévn cuvdeon).

KAI EIXE AIKIO.....cccvvneeiaannnnen. o Bohr.

AN\Q KoL 0 MAdTwvag OPLOE TN YVWON WC «TEKUNPLWUEVN Kot aAndn memoidnon». Me Baon
ouTtnAv TNV uTtoBeon, o MAatwv eixvel otnv MNoAweia tn popdn kat to Babuod Tng yvwaong mou
umopetl va eniteuxBel oe cuvaptnon Ue To Babuod npaypatikotntag. Movo amno Tig I6Eeg ou
QVTLOTOLXOUV oTtnV TéAELa UTtapEn, oTo lval, Uropet va mpokUeL N TEAEL yvwon (Emotiun).
Ta aloBntd mpdypata, mou avtloTolyoUV oTo aotadr) kot HetaBAnto yiyveobal, pmopouv va
TIPOKAAECOUV HOVo yvwin (86€a).

Aev uropouue va Sibaéoupe timota Toug avIpwnoug, UIToPoUuUE Uovo va tou¢ Bondricouue
va 1o avakaAvouv péoa toug, sixe avadepet o NaAlaiog.


https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%AC%CF%84%CF%89%CE%BD%CE%B1%CF%82

EmunpooBeta, oav kATl teAeutaio, Ba pmopouoape va moU e OTL xpeLaletal va ¢UYyoU e amo
Vv Yeudn ouveldnon mou €XOUUE KAl VA KATAVOHOOUUE O€ €va MPWTO eminedo otL dev elpaote
ELKOVEG €VOC UTOAOYLOTH, aAAA TAnpodopleg, o€ Eva SeUTEPO EMIMESO OTL ELLOOTE OL XELPLOTEG
TOU UTIOAOYLOTH Kal 0€ €va AANo eMinedo OTL E(LACTE OL MPOYPAUUATIOTEG, SnAadr OTL
UTOPOUUE VO OAAAEOULIE TO TTIPOYPOLLLAL.

H mAnpodopia eivat AXQPH kat ATXPONH (oav évag 2kAnpog AloKog EvOG UTIOAOYLOTH) TTOU
HEoa TOU lval Katayeypappéva OAa ta yeyovota). KaBe mapeABovtikn mAnpodopia umapyet
Kal oTo Twpa. H mAnpodopia eivat mavtov (OAOTPADIKA). To Z0umav EMOUEVWG Elval €vag
YMNEPYNOAOTIZTHZ.

H mAnpodopia eival katayeypapévn and TNV apxr ToU CUUIOVTOG O KATL oav €va usb. MNa va
To Slafdoel kamolog To usb xpelaletal va €xel tov kKataAAnAo umoAoyloth. Qavralopal To
Iuunayv oav éva usb.

Eniong, pavtalopal kat tig TANPodOoPLeEC TTOU UNAPXOUV HECA OE AUTO, OAV VA (VAL UKPA
pevpata mou KukAodopouv, n mAnpodopia Sev elvat 0 UTOAOYLOTHG, (VAL KATL 0OV VAN
amoBrikeuong usb. To NAEKTPLKO peVpa BAleL TOV UTTOAOYLOTH VO AELTOUPYHOEL KOL TOV KAVEL
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