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HNEPIAHYH

2y epyooio oty mpoteiveror wia dialsuatikn didaokalio ue v ypnon twv Teyvoloyiwv g IAnpopopiog
kou ¢ Emkowvwvios oy I taén Eviaiov Avkeiov oe wpio yvwotika aviikeiueva: Bioloyio Octikig
KazevOvvang, Avamroén Egopuoyov oe Ipoypouupotiouxéd Iepiforlov Teyvoloykns KaredOvveng kou
MoabOnuotika — Zroyyeio Xronionikne Ievikng [adeiog. H didaokalio omev@overon atovg/otic ualdntés/tpiee
evog tunpotog Octikng kai evog Teyvoloyikng KorevBovons kar mpoyuatedetor o Géuato ¢ peiwons kot e
yoviuomoinong e m fonbeio twv Sopumv dedouEvmwY Kai T GVVEIGPOPa TV ThavotHT™Y. Apyikd, o1 uabnTés
HE TH XpHoN AOYIOUIKOD TOPOVGIOcHS O1000KOVIOL TH UEIWON KO TH YOVIUOTOINGN, €V OTO EPYACTHPIO
TANPOYOPIKNG EXELHYODVTOL 01 OOUES OEOOUEVV. 2TH OVVEXELD, IE TH ONuIovpYio. PDAAOD Epyaciog o1 HodnTés
KOTAVEUOVTAL 0E OUGOES TWV 000 atéuwv (évag omd kale karedOvvon). Zvvepyalouevor vmoloyilovy tovg
TLO0voDS O10POPETIKODS GVVOVOGUOVS YPWUOTWUITOV Kol TRV THoVOTHTO. VO, GOUPEL KATO010G 00 QVTOVS KOl
Kodovvtor va avartoéovy katdiinio alyopiBuo yia t yoviuomoinan. Télog, or ualntés g Teyvoloyikng
KotevBovong, oto epyootipio e ) xpnon katdliniov loyiouikod, viomwoiodyv tov alyopifuo oty "TAQEEA"
KO TOPATHPODY TOVG TEPIOPLOLOVS TV YADGGDV TPOYPOUUOTIOUOD KAl TOV DAIKOD.

AEEEIX KAEIAIA: Awobsuoticotyra, Zvvepyotikotyta, Bioloyia, Mabnuatixd, Avimroén
Egpopuoywv oe  Ipoypoupanionixo  Iepifialiov, AryopiBuog, Toviuomoinon, ITBavotyreg,
2vvovaotikn, Kinpovouukotnra, Meiwon

EIZATQI'H

H emoyn pog yopaktnpiletor amd paydaio. €mOTHOVIKN KOt TEXVOAOYKY ovdimtuén. To
TOPATAVE YEYOVOS 0dMYel T0 oyoAeio va avalnTd VEOLS TPOTOVS TPOGEYYIONG TOV LOONTOV/TPLDV
pe otoX0 Vo unv omoduvopwbel o porog Tov, 610 Bépa TG TOPOYNAG YVAOCEMY Kot TG AVATTUENS
de&lottov. Enuepa, 660 ToTE AALOTE, 01 GUVONKEG SLOUOPPOOTS TOV YVOGTIKMOV dES0UEVOV gival
ToAOTpoTEG Kot moAvmoikileg. EmumAéov, 1 onpepwvn mpoypotikdTTe SIOpOpQOvEL €vo, VEO
TAQIC10 HOPOMTIKOY Kol KOWOVIKOV VoYK@V Yo, T0 KaOe dtopo, kupimg 6cov agopd v
avalfinon, andknon, dwyeipion kot aloroinon g véag yvoong (lawaywywkd Ivetitovro ILL,
2003).

Sopeevo pe to Awbepotikd Eviaio [Miaicio IIpoypappatog Zmovddv, (A.EILILE.) (ILL.,
2003) "n exmaidevon mpémer va yapoxtnpiletor amd Osuotikh €0pOTHTO. KOL VO DTOOTHPILEL
EVEPYNTIKEG KOl OVUUETOYIKES eBOOOVS TPOOEYYIoNS THS YvAoNS, oate Vo, eCaopaliletal o0
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amopoiTNTo Yveotikd vrofobpo koi o gpyaleio exeiva mov Bo Ponbodv 10 KGbe drouo va
OVTATOKPIVETAL OTIC OVOYKES VIO, ECELOIKEDTN, OTWGS VITAYOPEVOVY 01 ECELICEIS TOV TAPOVTOS KoL O1
wpoortikes Tov pelloviog”. Emiong, avopépetar 0Tt "...01 VEES TEXVOLOYIES TANPOPOPHONS KoL
emxowvwviog (TIIE) umopodv vo. amoteiéoovy molbtipa epyoleia yio. thy amokTnon YvOOns, yio v
TPOOYWYN TG ECOTOUIKEDUEVNGS EKTTOIOEVONG Kal Yio. TNV eCaopdlion TS dia fiov uabnong”.

Y10 TAaicl0 NG TOPATAV® TPOGEYYIONG, Kol LE GTOXO TNV €vpvTEPT eEokeimon pe Paoicd
otolyeia TOV SPOPOV YVOOTIKMOV OVIIKELEV®V Kol TNV AVATTUEN YVOOTIKMV Kol LETAYVOCTIKMV
de&lotTov Tev podntov/ipidv, oty topodoa epyacio, extysipeiton Lo S100LaTikn TPOGEYYIoN
ddaokariog g peiwong kot yoviponoinong (Mendes k. ovv., 2002), oty Biohoyic @etikng
KartevBovong (Ademdpov k. ouvv., 2004, Koyding A., 2004), tov dopdv dedopéveov oty
Avantoén Epoppoymv g Mpoypoppatiotico [epipariiov Teyvoroying Katevbuvong (Baxdin k.
ovv., 2004) kot tov mhavotitov oto. Mabnuotikd kot Ztoyeio tatiotikng Fevikng Howdeiog
(Adapodmoviog k. cuv., 2004).

To avrtikeipevo mov €yet emtheyel eivar avbevtiko, apov oyetiletar pe v kabnuepwvn (on Kot
pmopel va Aettovpynoet BeTIKA, EMTPETOVTIOG GTOVG EKTALOEVOLEVOLS O)L LOVO va KataAdfovv Tov
KOGHO, OAAG Kol VO TOLG TPOETOdcel Yoo To pHEANOV, Pehtidvovtag Tig de&l0TNTEG TOVG
(Toavvomovrov k. cuv., 2003).

ANAAYXZH (IIAPOYZXIAXH) TOY ENIZTHMONIKOY-AIAAKTIKOY
ANTIKEIMENOY

H ovanapaymyn otov GvBpomo yivetor pe operyovio, onAad HE TN OLUVEVEOOT €VOG
oneppoTolmapiov pe €va mapilo (yovipomoinon). Me ovtd Tov TpOTO, TIG YEVETIKEG TANPOPOPIES
Yo T OMUOVPYio. TOL VEOL OTOUOL GLVEIGQEPOLV Kol Ot 000 (J10popETIKOL PVAOV) yoveig. Ot
amoOyovol €MOUEVOC Ogv umopel vo eivor axpipn avtiypaea kovevdg, oAAG TPOIOV YEVETIKNG
GLpPoAng Kot TV dVo.

To omeppatolwdplo Kot T0 @APO €ivor €W6IKE KOTTOPA 7OV Oovopdlovtal YOUETEG Kol
mapdyovtol pe Eex@PLoTd TPOTO KLTTUPIKNG S1aipeoTg T LEIDOT], TOL YIVETOL GTA AMPO YEVVITIKA
kOTTapa. To KOpLo YOPAKTNPIGTIKO TMV YOUETMV TOV TOVG SLPOPOTOLEl 0 T0L LTOAOITO KOTTOPO
0V avOpOTIVOV 0pyovIGHOD (COUOTIKA KOTTOpa) givol OTL YOVV TH WIOT TOCOTNTO YEVETIKOV
VAoV, nhadn 23 ypopoodpata avti yio 46. H peimon dev amookomel oty Tapay®yn YOUETOV
OV YEVIKA Kot adplota £Xouv 10 od aplipd YpOHOCOUATOV, CALG TAPAYEL YOUETEG TOV £XOVV
napet and Kabe (e0Y0g OUOAOYOV YPOUOCOUATOV VTOYPEMTIKA TN Ko yxpopotido, 1 01oio 1E TO
TEAOG TNG LEIMONG OVTIGTOLYEL OE VAL XPOUOCMLLOL.

Me ) peioon kdbe yovéag mapdyel Tovg YOUETEG TOV, EVD LE TI YOVULOTOINGT O 0PGEVIKOG
YOUETNG Kat 0 ONAVKOG Youétng cuvevdvovtal 6€ £va vEo KOTTapo, T {uymTod, amd o omoio, e
GUVEXEIS TOTIKEG SLAPECELG, TPOKVTTEL O VEOG OPYaVIGHOS. Ag dovue mdS yivovtal OAa avtd, Kt
aKoun g N peiwon Aettovpyel ©¢ vag UNYOVIGUOC TAPAYWYNG YEVETIKNG TOIKIAOLOPOING, OTNV
omoia dAlwote atnpifovrat kot ot pnyaviopoli g eEEMENG.

Ta avBpdmvo kOttapa égovv 46 ypopocopata, mov oynuatiCovv 23 (evyn opdroyov
ypopocopdtov. Kabe fevyog amoteieitar omd éva ypoOUOCOUN TOTPIKNG TPOEAEVONG Kol £Vl
UNTPIKNG. ZUVERMG T 2 YpoUocOUaTe evog (edyoug dev eivar ido dnAadn, To yovidid tovg
ELEYYOLV TIG AVTIOTOLYEG 1O1OTNTES e OLOPOPETIKO TPOTO.

Yta oynpato Tov akolovBolv, Topovctdletal 1 peimwon og kbTTApO Ue 4 Ypopocopato (Vo
Cevyn opdloymv ypopocoudtov). Xe kdbe (e0yoc TO TOTPIKNG TPOEAELONG YPDOHOCOUN
gpeaviletal ykpt, Ve T0 UNTPIKNAG TPOEAEVOTG LADPO.
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v apyn g peimong to DNA dumhaocidletar. To avBpdnivo kdtTopo tdpa €xel 92 puopua
DNA. Kabs ypopocopa ot @don ooty arnotereitol and 2 popioe DNA (ypopotideg) mov givor
TAVOUOLOTUTTEG HETAED TOVG.

211 CUVEXELWD, TO YPOUOCHOUOTO EYKATOAEITOVV TIG Tuyaieg BEcelc mov elyav GTO YMPO TOL
mopnve, TAnclalovy Kot tomobetobviol to éva opdhoyo ypoudcope omévavtt 6to GAro. To
QuVOLEVO anTO, TOL ovoudletar cuvoyr, yivetor pe egotpetikn axpifela. Otav ta {evyn tov
OLLOLOY®V YPOUOCOUATOV YOV OLOKANPDGCEL TN LETOKIVIOT] TOVG TPOG TO IGNUEPLVO EMITEDO TOV
KUTTAPOL TO KAOE Ypopdcopo BpickeTol amévavtt 6To OUOAOYO TOV.

Y10 endpevo otddto ta pEAN kdbe (evyovg opdroymv ypopocopdtov aroympitovratl. To éva
xpopdocope ond to 2 pédn kabe Cevyaplov katevBivetor mpog Tov Evav mOAO KOl TO (AN
xpopdcope tpog tov aAro. To apywd kdtTapo drapeitar kon £tot oynuatiovral dvo KOTTOpO
mov &yovv 23 ypopocodpoata to kabéva (46 popie DNA), adrd xopic vo vrdpyovv mAéov Lebyn

opdrloyov ypopocoudtov. To dbvo Ouyatpwd xdtrapo €xovv 10 kabévo 10 éva OpOAOYO
xpopdcopa (Le Tig 600 ypopatideg evouéves) amd kabe (ebyog.

P14

2TV EMOUEVT] AOT TNG HLEWMTIKNG dlaipeons, ota dvo Buyatpikd KOTTOPW, TO KEVTIPOUEPIdLD
SwpodvTon Kat ot adeAég ypopatidec anoywpifovrar. Telikd, pe véa dwipeon, oynuatilovror 4
KOTTapa (YoUETEG), TOv KAOe éva €xel TO HIGO TNG TOCOHTNTOG TOL YEVETIKOV DAIKOD TOL apylKoD
KLTTdpov. Avtd ovpPaivet yiotl Kabévag yopétng Exet mapel T pio adelen ypopatido ord kdbe
Cevydpt opordymv ypopocopdte@v. Andladn ond kdbe (evyog opOAOYOV YPOUOCOUATOV £XEL
TAPEL T TO TOTPIKNG 1 TO UNTPIKNG TPOELELOTG.

DG

210 TEAOG TG TPATNG UEIOTIKNG dlaipecng, ot VAW, TA |1 OLOAOYO YPOUOCOUOTO, EIVaL
dvvatdv va Ppebovv cuvdvacpéva katd ToAAoVg Kot olkilovg Tpdmovg avaloyo pe tov apliud
touG. To @awvopevo avtd Aéyetar ave&apTnTog GLVOVAGHOG TOV YPMUOCOUATOV Kol ival Evog
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UNYOVIGUOG  OVOSIVOUNG TV  yovidiov Tov Ppiokovial oe  JloQOpeTIKd, U1 OpoOAoYa,
APOUOCHUOTO. ZOUQOVAE LE TO TAPUTdve, OTav Eva KOTTOapo Tov £xel N {evyT XPOUOCOUATOV, —
apo. €yel 2n YpOUOCOUATO— VOICTATOL UEIDMOT Ol JUPOPETIKOL GLUVOVAGHOL U1 OHOAOY®V
YPOUOGOUATOV TOV PUTOPOVV VO, ELPAVIGTOVV givor 2",

21 yovyomoinom évag apoevikog Yapétng Kot évog OnAvkdoc cvvevavovtatl. To kdttapo mov
mpokvmTel ovopdletar Quymtd kat gival To TPMOTO KVLTTOPO TOL VEOL opyavicpov. H peimon, oe
ouvovacpd pe TN yovipomoinom, Swwoceolriler oto dnpovpyodpevo {uymtd o TANPN oepd
xpopocopdtev kot yovidiov. Etot, o opyaviopds mov Ba tpoérbet amd avtd ekdnAdvet, OTmg ot
yoveig Tov kot To adéAPL Tov, OAa Ta Pacikd yvopicpata tov gidovg Tov. Tavtdyxpova OU®G,
KGOe opyoviopog €xel WAPEL OMO TOVG YOVEIS TOL, HECH TOV YOUETAV TOVG, Lo, GLAAOYN
APOUOCOUATOV Kot YOVISI®V, TOL €lval 6TATICTIKA omtifavo va ITapYeEL 68 KATO0 0o TO, AOEAPLOL
Tov. ALt 1 HOVOSIKT) GVALOYT| GTOKTATOL AP OTOV AVEEAPTNTO GLUVOVAGHO YPOUOCOUATOV.
Anpovpyeitar dnAadn éva TANB0g 0O GUVOLUGHOVS YPOUOCOUATOV Kol CUVETMS €va TAN00g
a6 GLVOLAGHOVS YOVISI®V.

APAXTHPIOTHTA - TAIAATQI'IKH INPOXEI'TIXH

Ta 6tdda g SpacTnPOTNTAG TOL TPENEL Vo emTELYOOVV gival:

a) Awdoyikn OdackoAia TV OepeMmOdV  SlobelaTik®V  EVVOIDV OTO TAMIGO TNG
Swaokoriog kGOe YvooTIKOL aviikeyévov (ddackaiio TG HEIONG KOl TG YOVILOTOINOTG O
Buo)oyio, tov dopudv dedopévav oty Avantuén Eeappoydv oe Tpoypappatictikd IepiBdiiov
Kot TV ThavoTNTOV 6T0. ModnuatiKd).

B) TomoBétnon Tov TpoPAnpatog to omoio amattel S100enaTIK TPOGEYYIoN Y TNV EMIAVOT|
ToV.

d) Awyopiopdc tov padntdviipuwv g Ocetiknig kot Teyvoloywkng Koatebbuvong oe
Cevyaplo. KaBe Cevydpt amoptifetar amd éva/pio podnti/ipia g Oetikng Koatehbouvong kot
éva/pio podnt/tpia g Teyvoroyume Katevbuveong.

Y)  ZvumAfpoon Tov eUALOL gpyaciag and Tnv kabe opdda.

g) Zyedlaon tov aiyopiBuov and v kdbe opddo.

o1) Yiomoinon tov oaAyopiBpov oe Ipoypoppatiotikd Ilepifddiov  amd Tovg/Tig
padntéc/tpieg g Teyvoroyumg Katevbuvong.

MMAPOYXIAXTH

I'o T 01000KaAl0 TOV EVVOLDV TG HEIMONG KOl TNG YOVIILOTOINGNG TPOTEIVETOL 1) ¥PTIOT TOV
Loytopod mopovsioone (MS—PowerPoint™) kat Bivieo mov vadpyet dadécio oty YneLoKy
Biprodnkn tov oyoAeiov (Johnson L., 2005). T tn didackolic TV S1001ACTOTOV TIVAKOV
mpoteiveTon 1 xpfion Tov Aoyioptkod mapovsiaong (MS—PowerPoint™) kot tov epyootnpiov yio
Vv enidelén g eKTéAeoN G KATAAANAOL TPOYPAUILOTOS.

Me t1ig duvordtnteg mov dwbétel TO AOYICHIKO Topovsioons, To KEPSN elvar moAAd. O
SGoKmV £yl ETOWACEL NON TO VAIKO TTOL TOPOLCLAlel otV TAEN Kot OV KAVEL OMOKAEICTIKN
xpnon tov mivaka. Etot e&otcovopiel ypdvo katd v Tapadoot tov Labnrotog Kot tpoceyyilet pe
ovyypovo Tpémo T Swdikacio padnong. Tavtdypova, amoktd v egukaipia va "evioyvoel" e
OTTIKO VKO TOV TPOPOPKd Tov AOY0, apov 1o BEH0 avaADETAL Pe EIKOVES, POTOYPAPIES, NXO,
Bivteo kAn. To pébnpo TapovstdleTol TUNUATIKA, LE OTOTELEGLO Ol EKTOIOEVOLEVOL OYL LOVO VO
unv amoboappvvovtal, aALG va SlaTnpEiTal TO EVILUPEPOV TOVG Kot Vo GUUUETEYOVY evepyd. 'Etot,
divetal 1 SLVVATOTNTA GTOVG LOONTEG VO APOLOIDGOVY UE KATAAANAO TPOTO TIG TAPAUTAVED EVVOLEC.
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D®YAAO EPTAXIAX

To npoPAnpa mov mpénel va emiAvbei amoteAdeiton amd Tpiot okéEAN. Apykd kdbe opdda mpémet
Vo TPoodlopicel TOool draPopeTikol youéteg mapdyovtal and pia Drosophila kot va ypdyer mévte
amd oVTOVG. XTN OULVEXEW TPEMEL VO VIOAOYicel mdool Supopetikol amdyovor pmopel va
TPOKVYOLV OTO TO GLUVOLAGCHO TMOV TOPOTAV® YOUETOV. XTO Og0TEPO OKEAOG, TPEMEL V.
vroloyicel To TANO0C TOV SLUPOPETIKAOV YOUETOV Yo TOV AvBpomo kot tnv mhavotnTa va sivar
dvo omeppatolmdpila 1 0o wdhpa dra yevetwkd. Téhog, kbbe opdda mpénet vo avamtvEel Evav
aAyoplOpo pe Tov 0moio TPOKVHTTOVV AVTOT Ol GLVOLOGHOL.

H enefepyacio kar n enilvon tov mpoPAnuatog mpoteivetar va yivel pe tn ypnon evAlov
gpyaciog, to omoio mopotibeton oto TEAOG. XTo QUAAO epyaciog ot €vvoleg mpooeyyilovral
EMOVOANTTIKE, divovtag oTovg LabnTég T duvatdTTa v a&loToooVY TIG YVAGELS TOVG KOl VOl
oke@BOVV KprTikd. YAomoteitan 1 cuyypa®n Tov aAyopiBupov, 1 onoio amaitel Snpovpykn oKkEy,
oavtocio kot OeE10TNTEG AAYOPIOLUKTG TPOGEYYIONG.

EPTAXTHPIO IAHPO®OPIKHX

Ot poBntég g Teyvoroyumg Katevbuvong oto epyactipo g IIAnpo@opikng kat pe
Bofbeta Tov Aoyiopkod ThwocoMade” (Nucoraidng ., 2005). viomotovy Tov aAydpidpo mov
KOTAOKEVAGOVY Y10 0TotodNmote BeTikd TANB0g YPOULOCOUATOV.

210 €pYOOTNPLO, EKTOG OO TNV TPOKTIKN EAoknon mov Ba emitevyBel pe ™ cvyypaen Tov
TPOYPAUUOTOG, Ol HOONTEG UTOPOUV VO KOTOVONIGOUV Kol €VVOLEG OMMG: TEPLOPICUOS TMV
SVVATOTNTOV TOV YAOGO®Y TPOYPULLOTIGHOD KOl TOL DAMKOV, a@od 0 0AydplOpoc avtdg dev
umopel va viomomnbei omd to O10BécIHo AOYIGHIKO oV mepintoon mwov To TAN0og T™V
Ypopocoudtov givor peydro. I'a vo emlvbel, Aowmov, to mpoPAna, mpEneL va ypnoiporoindei
GAAN YADGGO TTPOYPOUUATIGHOD.

XYZHTHXH

H dpaoctnpidtra mov avantoydnke yio toug/tig podntéc/tpeg e I'” Avkeiov Oetikng kot
Teyxvoloyung Kotebbuvvong, mpoomabel mowiotpdnwg vo ocupufdriier oy avamntoén g
KOVOTNTAG TOVS VO AVTILETOTICOLV Le EMTVYIN TPOPANLLATO KoL VAL AELTOVPYOUV MG VITELOVVOL Kot
gvepyol moAlteg o€ évo OlPK®MG UETOPOAAOUEVO KO OMOLTNTIKO KOWmVIKO TepPdilov
(Opyaviopdg yio v Owovopuky Zvvepyaoio kot Avartuén, O.0.2.A. O.E.C.D., 2004).

SOUE@VO e TO LOVTELO TTOL KVPLOPYEL 6TO EAANVIKO EKTALOEVTIKO GVGTNILO, VITAPYEL KLPImG
AVTOTEANG O100CKOAMO TOV JOPOP®Y YVOCTIKMOV AVTIKEWWEV®DY. Me ovtdv TOoV TpOTOo, deV €ival
dvvatov vo eEaceoroteil 1 eneepyocio Bepdtov amd TOAAEG OMTIKEG Y@VIEG, DOGTE OVTA Vo
npooeyyilovtol TOAVTPIGUOTIKG KOl VO OVOOEIKVOETOL 1] YVDOGN KOl 1) OYXEom TNG HE TNV
apaypotikdtnto (ILL 2003).

H epyacia avth &gl mpotapyikd otoxo ™mv eneepyocio tov Bépatog g peimong kat g
YOVILOTIOINGNG OO SLUPOPETIKEG OTTIKEG YWVIEG, DOTE VO avTIAN@BovV o1 pabnTég/Tpieg OtTL e
SwBepatikn mpooéyyion divetot 1 SuvaTdTNTO GTOVG OEKTEG TNG TANPOPOPING VO GLUYKPOTICOLY
€va gviaio oOVoAo Yvdoemv Kot de&0T TV, Tov Ba TOLG EMTPENEL VO SLOLOPPDOVOLY TPOCHOTIKY|
amoym ywo Bépata TV emotu®v To omoia oyetiovral peta&d Tovg, kabdg Kot e {ntipata g
kabnuepwig Cong.

"Evag de0tepog otoY0g TG dpacTnpoTNToS £ivat 11 a&lomoinot Tov cOYYPOVOV TEXVOLOYLDV
Kot TOv  ekmaudevtikoy  Aoyiopukov. To  cvyypova  ekmoudevtikd péco, avEdvovv TV
QIOTEAEGUATIKOTNTO TNG S1000KOANG, EPOCOV YPNOLOTOIOVVTAL UE TOV KOTAAANAO TPOTO KoL TNV
avéAioyn ovyxvotmra. o 10 okomd avTtd TPOTEIVETAL 1 XPNOT TOL £EOTMGLOV TOV GYOAEIOL KOl
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OV J100£01L0V AOYIGHIKOVD (AOYIGUIKO Topovsiaong, ynelakd Pivieo, exkmatdevtikd Aoyicukd). H
vrootPiEn g ddackoliag e cOyypova TeXVOroyKd péca, Ba ddcovy Gto padnua tpochetn
a&io og oyéon pe ta mapadoctakd péca daokariog (ivakag kot EVTLTN KovaL).

Emumdéov, m opoadocvvepyotiky SdackaAiio moOv VAOTOEitol pe TO QUAAO €pyaciog,
avomTOGGEL eketvn TN Suvapkny ot podntiky opdda m omoilo pmopel va a&romomBel eite mg
mAoiclo cuAAOYIKNG eneepyaciog TV dedopévay, eite wg TAaiclo oTHPIENG 6TV Topeia TPOG TNV
atopkn| padnon. Extdg amd v atopkn tpoonddeta, n epyacio 610 TAAIGIO TG OLAdAS EVIGYLEL
m Swdwacio g padnong OlevkoAOVOVTOS TIC YVWOOTIKEG OAANAETIOPACELS, TPOCPEPOVTOG
gukapieg yo avioAhoyn Wedv, Yo VIEPAOTION Kol AVTIKPOUGT| IGYLPICUOV Kol dOTOIOON
amoyewv. Méoa omd ovtd dlevkoAbveTal 1 HeAETN omotovdnmote BEpH0TOG, dedopuévon OTL QVTO
avtipetoniletol oand TOAES onTIKEG YoVieg Kot mpoceyyiletal pe dtdpopovg Tpdmovg. Epyacieg
Kot OpacTnPOTNTEG TETOOL TOMOV AVOTTOGCOVV JeELOTNTES KOl IKAVOTNTEG OTMG: EMKOWVMVING,
QMOTEAEGUATIKNG ¥PNONG Hobnpatikdv evvolidv oty kabnuepwvi (o1, cvvepyaciog pe GAlo
atopo, Kpitikng eneepyaciog TANPOPOPLOV, ETIAVONG TPOPANUATOV, EAEYYOV, AVUTPOPOSOTNONG,
dnovpyikng envonong, alomoinong yvooemv kat viofétnong ooy (OECD 2004).

H enilvon amhod mpofAnpatog omotelel ONUOVTIKY OTPOTINYIKY Yo TN OdacKaAl TV
pafnudreov me Bloloylog kot g Avantuéng Eeappoydv oe Ipoypoppatiotikd Ieptpdiiov.
Avtd opeidetor kvplowg o6To OTL M YVOON AmOKTATOL péca omd dadikacies aglomoinong 1om
VIOPYOVODV YVAOGEWMV, GTNV TPooTafela TPosdlopiool Avcemv og mpoPinpata. To amotéheopo
glvar BeticdTEPO OTOV €lval ELEOVAG 1| OYXECT] TOV TPOPANUAT®OV OV divovtal TPog emiAvomn Le
Bépato Tov AUECOV EVILPEPOVTOG TOV HabNT Kot TV kafnuepwvn (omn.

370 TAAIG10 TOV TPLOV PAONUATOV ETLTVYYOVETAL £VO TUNO TOV OTOY®V TOVG: ZVYKEKPIUEVL

e X Biohloyia ot poOntég/tpiec ypNCUOTOOVY TG YVAOCELS TOVG TPOKEWEVOL V.
KOTOVOOUV 1 Vo divouy amAég epuUnveieg o€ QAIVOUEVO 1) OL0OIKAGIEG TOV APOPOLY TOV
eantd toug N 10 TEPPAALoV Tovg. Katavoovuv Tovg UNYOVICHOVG UETOPOPOS TNG
YEVETIKNG TANPOQOpPiag 6€ EMIMESO KVTTAPOL GAAG KOl OPYOVIGHOD (KAPOVOUIKOTNTA)
Kot tovg ovoyetiCoov pe T petafifocn TV KANPOVOUIKOV  YOPOUKTNPLOTIKMV.
Yvoyetilovy TV TOKIAOHOPPIL TGV OPYOVIGU®Y KOl T®V AEITOVPYIOV TG Cong pe Tig
Swdkacieg g e&éMEnc. AxolovBolv cvykekpuyléveg o0dmyieg, Katayplovv Tig
TOPATNPNOELS TOVG Kol Gupmepaivouv. Meletovv éva Bépa akolovBdvTag TIg apyés g
EMOTNUOVIKNG HeBOdov Kot aflomoldvtoag v texvoroyia. AkolovBolv odnyieg kot
YPOVOSLOYPALLLOTO Y1 TV VAOTOINGT GLYKEKPIUEVNG EpYACIiac. XZuvepyalovTol LeE TOVG
GUUHOONTEG TOVG KOL TOV EKTOUSEVTIKO Yio VO, GYEOIAGOVV KOl VO DAOTOUGOLY Lo
gpyacio. Eemepvodv TNV Topadoclokn ovTiAnymn yio Ty aviipetdnion g Bloloyiog g
neprypapikng emotiung (ILL 2003).

o Imv Avamtén Eeappoydv oe Ipoypoppotiotikd Ilepifdriov, emtvuyydvetor 1
avantuén Se&0THTOV Kol IKOVOTATOV GYETIKMY HE TNV adlyoptBikn kot v opBoroyiky
xpNon tovg otnv kadnuepwvn o1, KoAlepyeitar 1 OvVOALTIK OKEYN Kot 1 GLVOETIKN
KOVOTNTO, OVATTOGGETOL 1] OTLLOVPYIKOTNTA Kot 1 pavTacio. Ot padntéc/tpleg amoktody
Se&10tTEC oAYOoplOUIKNG TPOGEYYIoNG Kot YivOoVTaL tKavol VoL VAOTOL0UV TIG AVGELS aTADY
TPOPANUATOV LE YpNOT POCIKOV TPOYPAULOTICTIKOV Yvdoemv (Baxdin k. cuv 2004).
Ewdwcotepa, pe 1o mpdPfAnpa mov tovg divetol KaTavooby OTL 1 évvola Tov aAyopifiov
gV OUVIOTO OMOKAEIOTIKO YOPOKTINPLOTIKO TNG EMCTHUNG TOV VITOAOYICTMOV Kot OTL
VEapyovV aAydplOpol mov TEPLypaeovy Kabe €idog kabnuepwrg depyaciog. H
TPOGEYYION TOV CAYOPIOUIKOV EVVOLDY KOl TOV JOUMV dEd0UEVMV YIVETOL GE GUOYETION
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pe GALO YVOOTIKO OVTIKEILEVO, TO OTOI0 amOTEAEL Evav amd TOVE TPOTUPYIKOVS GTOYOVG
TOL HaONLOTOG.

o Tékog, pe ) ypfon yvooewv Mabnuatik®v Kot ZTatioTikng, ot podntég/tpieg Katavoohy
otL ta. MobBnuatikd eivar anapaitnta oy kabnuepwvn o1 kot wWwitepa 610 YDPO
gpyaciog, OAAG kol Yoo TNV ovémTuEn Kot €£EMEN TOV GAA®V ETMOTHUOV KOl TNG
Teyvoroyiag (ILI. 2003).

EIIAOI'OX

O1 gQuppoYEC Kat 01 dpacTnpldTTeg ToL o)eTIlovV dH0 N TEPICTOTEPA YVMOTIKG OVTIKEILEVAL,
pali pe ™ xpnon tov TIIE, amoteAel pion cOyypovn TOdAY®OYIKY TPOGEYYIOT TOV OTOUEVEL VO
dobpe kot moco Bo €xer Oetikd omoteAéopoTo ot pdOnom Kot TV ekmaidevon TV
pantov/ipidv. QoT060, PAIVETUL OTL Ol YEVIKOL GKOTOL TNG OYOAMKNG ekTaidevong Kabdg Kat ot
avadvopeveg omd avtovg afieg TpowbovTal pésa and dpacTnPlOTNTEG TOL gival SLoBEUATIKEG Kot
emikopeg kot Ponbovv Ttovg/tig HaONTEG/TPLEG VO OVATTOOGOVV VEEG GTACELS KOl Oe&10TNTEG
(NCMST 2000).

H ovykekpipévn npodtaocn ddackariog Oa doxipactel ko o agoroynbel oto dpeco périov
omv té&n. H diepedvnon g oamoterecpotikdtag g mpoToong T060 and Ty TAELPE NG
enitevéng TV HoBNCLOKOV OTOXOV TOV EMTLYYOVOVIAL, OGO Kot omd Tnv TAEVPE NG
Swbepaticodmrag, onoterel TpoTAPYIKO GTOYO LS.
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IMAPAPTHMA

DOYAAO EPTAXIAX

(Zopminpdveral omd 2 pabntéc — évav and kabe KarehBouvon — mov amotelovv opddo)

A. Aivovtor to ypopocodpota puog opoevikig Drosophila, n omoio dwabéter n = 4 Cebyn
OUOAOY®V YPOUOCOUATOV.

AA ZEYTOYX 1° XPOMOZOMA 2° XPOMOZOMA
1° 1A I11B
2° I12A I12B
3° I13A I13B
4° I14A 114B

[éoot Srapopeticoi yopéreg pmopei va tpokdyouy amd tn Drosophila avtr;

Na ypdwyete To XpOUOCMOUATO TOV UTOPEL VO £YOVV 5 SLAPOPETIKOL YUUETEG OV TPOKVLITOVY
an6 t Drosophila avt.

1.

2.

3.

4,

5.

B. Aivovtot ta ypopocopata pog Onivkng Drosophila

AA ZEYTOYX 1° XPOMOZOMA 2° XPOMOZQMA

1° MI1A MI1B
2° M2A M2B
3° M3A M3B
4° M4A M4B

No ypdwyete To XpOUOCMOUATO TOV UTOPEL VO £YOVV 5 SLAPOPETIKOL YUUETEG TTOV TPOKVLITOVV
and ™ Drosophila ovt.

arwbdE

I'.  Xpnowonoldvrag Tou¢ 5 cuVOLAGLODE YPOUOCOUATOV TG APCEVIKNG Kal TG ONAVKNG
Drosophila mov ypawyote, néoor duvatoi cuvdvoouHol ¥POUOCOUATOV UTOPEL VO TPOKDYOLY Y10,
TOVG AmOYOVOLS TOV OVO TAPATAV® OTOUMV;

A. Z10Ug TOPOKAT® TIVOKECG VO CLUTANPOCETE TO YPOUOCMUOTO OVO  OLOPOPETIKOV
AmoyoveV oV gival SuvaTdV Vo TPOKOYOLV.

1% AITOTONOX
AA ZEYTOYX 1° XPQMOXOMA 2° XPOMOZQMA
1°
20
3°
4°

Exradevtikn ITHAn Notiov Aryaiov — www.epyna.gr



3° XYNEAPIO =TH XYPO-TIIE XTHN EKITAIAEYXH 301

2% ATIOT'ONOX.
AA ZEYTOYZX 1° XPOQMOXOMA 2° XPOMOZQOMA
1°
20
30
4°

E. O &vBpomog €xet 23 Lebyn opdroyov ypopocopdtev. I1dcot dapopetikol cuvdvacpol
XPOUOCOUATOV UTOPEL VAL TPOKVYOLV KOTA TO GYNUOTIGHO EVOG YOPETN;

3T Iow eivar m wBavoTTo 000 omeppatolmbpia 1 dVo wdpla va givar 0o YEVETIKA,
dNAodn vo Exovv TV 1810 GEIPA YPOUOCOUATMV;

Z. Noa avantoéete adydpiOpo o onoiog Oo avamaptotd tn dtadikacio YoviyLomoinong.

O aAyoplBpog pe dedopévoug Tovg 000 O1GdLIcTOTOVE TIVAKES YOPOKTHP®V pHe N (edyn
APOUOCOUATOV TOTPIKNG TPoéAevons kat N (edyn ¥pOUOCOUATOV UNTPIKHG Tpoéievons, Ba
viomotel ta akdOAovha:

e Ba dafdlet to mANBog n tv LevydV YPOUOCOUATOV, TO OO0 TPEMEL VAL EAEYXETAL DOTE
va Aopfdvet Tipn Betucy,

e Oo Onovpysl Olovg TOLG JOJACTATOVG TIVOKES YOPOUKTHPOV WHE TOVG THOVOVG
GUVOVAGHLOVS YPOUOCOUATMV Kot B0l TOVG TUTMVEL,

e  Oa vroAoyilet kat Bo TVTMVEL TO TANB0G TOV SLUPOPETIKAOV TOOVEV GLVIVOCUOV.

e Ta ™ ovyypaoen tov Topandve aiyopiBuov oe mpdypappe ot YAdooao "TAQEXA",
TO1EG HETOPANTEG Ol PN O1ULOTOI0VC0TE KOt TL TOTOV Eival,

[Mopatipnon: Ot apyikol TVOKES TV YPOLOCOUATOV TOV YOVEDV EXOVV TN LOPON:

APXENIKOX OHAYKOX
II1A I11B MIA MI1B
112A 112B M2A M2B
IInA IInB MnA MnB

6mov N 10 TAN00¢ TV (EVYOV YPOUOCOUATOV.

H. Na vAiomomoete tov akydpiBpo mov oyedidoate og mpdypappa ot yawooo "TAQEEA"

LLE T yPRioN oL Aoyiopikod ThoocoMaden™. Tlotot ivar ot TEPLOPIGHOL TOV TPOYPAUUATIGTIKOD
TePPAAAOVTOG;
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