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EKOQNHXEIX

OEMA A
No. ypdyete oto teTpddlo gog tov apiud xabeul
éw¢ A5 xau oimha 0 Ypdpo. Tov avTioToLyEl oTH Aé
nuiTeAn mpotooy.

Al. Toa gukapvoTIKA KOTTOPO!

a. 'Exovv mévta éva mopd]
"Exovv mdvto 6007

p
Y. Agv amoxAeletod oVV 000 1| TEPIGCOTEPOVG TVPTVEG
0

Agv amoxeieta

A2. O k. OguotokAng mapovctdlel mpoPAnuata vyeiog
petd ta 35 ypévio tov. Ot wtpoi tov {\noav va
vroPAnfel oe e£étaon KapLOTLITOV, TPOKEUEVOL VL
Bpovv 10 aitio ovtdv TV TpoPfAnudtewv. H
Kapvotumikn e€étao, £de1&e Ot evd Oha Ta VITOAOUTOL
YpOHoooOpato eivar @uolodoyikd, 1o 14° Cevyog,
eupaviCer v dumAavn ewova. [log epunvevetar n
TOPOTAPNON  OLTH, OCTOV  KOPLOTLTO TOL K.
OeoToKAN;

0. AplOuntikn YpoOUOCOUKN avopoiic oto 14°
{ebyoc YpOUOCOUAT®V, KOL GLYKEKPUYLEVO
TPICOUIA. 14
B. Aopum ypopocopikny avopoiio oto 14° {evyog
YPOUOCOUATOV, KUl CUYKEKPUULEVO LETATOTION).

W O0€ToVY ite YAMPOTALGTES €ite HITOYOVIPLOL
Movaoec 5

¢ mapakotw nutelels mpotaoeis Al
\G1);, 1] OTO10. COUTANPAVEL GOOTA THV

Y. Aopikr] ypopocouky ovoporiio oto  14°  (ebyog ypopocopdtov, Kot

GUYKEKPLUEVD, AVOGTPOPT.

0. Aolkn ypoOUOCOUIKY avopoAic oto  14°  (edyog ypopocoudToOv, KOl

GLYKEKPLUEVA SmAac1acpdC.

Movaoec 5

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THY ®PONTIETHPIAKHYX MONAAAX
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A3.  H obvBeon tov avti-arpoppoeiikov mopdyovta VI opeiletan oe:
o. AVTOGOUIKO VTOAEUTOUEVO YOVIOL0
B. Avtocouikd emKpaté yoviolo
Y. DVAOGVLVIETO VTOAEITOUEVO YOVIOI0
0. DVAOCHVOETO EMKPATEG YOVIOL0
Movaoec 5
A4,  Dvclohoyikd dTopo 660V 0Popa ToV aplird TOV YPOUOCOUATOV TOV, B0 UTOPOVGE VO
TOPAYEL YOUETN LE XPOUOCOUIKT cvotaon XXY:
a. Av mpokettor yio Onivkd pe Adbog oty I 1 2n Mewwtikn dwaipeon
B. Av mpoxettor yio apoevikd pe Adbog ELOTIKY Olaipeon
Y. Av mpoKeltal yio apceVIKO pe Ad 1oTiKn dwaipeon
0. Av mpoxertal ylo apceVIKO e 1 ko 2n Mewwtikn daipeon
Movaoec 5
A5, 2Tc TopaxdTo® TPOTIS oete éva X v k60e ZQETH xon éva A o k6Oe

a.

B.

H povoyovikn evamapdywyn opiopuévav eutov pmopel va yivel pe m Ponbeia
0POuAUDV.
Awpo yeVWNTIKE KOTTOPO AVAOTEP®V OPYOVIGL®OV o pumopovcay vo, @EPOLV TO
YoVIdl®LA TOVG G €va 1| o€ SO aVTiypa®a.

Amo ) Sestavpoon A (X) 149 1 onoia avagépetor 6TIC OPAdES OLOTOC GE i
O1KOYEVELDL OV TPOKOTTTOVY Ot avapevopeveg avaroyieg tov Mendel e&attiog tov
TOAMATADV OAANAOLOPPWV.

Ipw omd v anddeién 6t1 o DNA givar 10 yevetikd vikd (1944), otic apyég Tov
20° aicdva, OAa To froAoyikd paxpopdpia dekdikovoay TNV 1010TNTO TOV YEVETIKOD
VAMKO TOV OPYAVIGUAOV.

H EcoRI kataidel T d1domaon 8 decumv vdpoydvou.

Movaoec 5
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OEMA B
Bl. Xg évo paievtplo yevvinkav tnv ida nuépa téooepa (4) veoyva pe Waitepa
ocountopata. Ot veoyvoldyor {ftnoav e&étacn kapvoOTLOL Kot GAAEG €101KEG
€EETACELG, Y1OL VO TOVTOMOOOVYV  TO YEVETIKA OQUTIOL QLTOV TOV GLUATOUATOV. Nao
ONUEUDCETE GTA KEVA 0-0, TN VOGO TNV omoia epeavilel to kdbe veoyvo.
NEOI'NO AIIOTEAEXEMATA NOXOX
Neoyvé A > litcocnuo OnAv, KopvoTLTOG 45 YPOHOCOUATOV o
Neoyvé B > Buoowo A’ppsv, KapuoTumog 47 1POUOCOUAITAV, B.
LLE TPLIOOUI0 PUAETIKOV YPOUOCOUATOV =
Buooyo Oniv, Kapvod G 46 YpOUOCOUATOV,
Neoyvo I' 2 | dopikn EAAewy” 61058 ¥p@HOCOU, GTO HKPO | Y.
Bpayiova =
Bioowo Appe M6 YPOLOCOUATOV
Neoyvo A > Me  eppoyy evog yov18}ov oToV | o
KOPLOTVAG, T el oe mpodudbeon Yy
Kopkiveg =
74
Movaoec 4
B2. Xy napokdto swove g (Ewova 1) gaivetar n kuttapomiacuatikng daipeon 600

SLPOPETIKMV KLTTAP®V. 11010 KOTTOPO O TO TOPAKAT® UTOPEL VO OVIKEL GTO €100C
Pisum sativum kot 7o10 oto gidog tov evtopov Drosophila melanogaster (1);

@ ) ’%’ 3@(‘

A. B.

Ewova 1

I

[Moteg eivar ot dtapopég mov Tapovotdloviol GTNV KLTTUPOTAAUCUATIKY O10PEST TOV
avOTEP®V PLTIKOV Kot oKV Kuttapov (2); ITowo ) ot €idn TAacTidiov puropei vo
OLVOVTNGEL KOVEIG G€ KOTTOPO TG pilag TOV GUYKEKPIUEVOV PUTIKOD opyaviouov (1);

Movaosg 4
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B3. Mze mowovg 1poémoug 1 texvoroyia tov avacvvdvacuévov DNA Bpioket epappoyn otnv

oLYYPOVN TOPAYWOYT OVTIPLOTIKMV;

B4. Aiveton 10 dutAavd ypdonuo oL
a@opl v petaforn tov mAnbvouoh  Creerer
(A) kol TOV EUTOPIK®OS aE10TOMCIUOV N
TPOIOVIV ~ TOL,  €VOC  (QUOIKAG
OTOVIOUEVOL KPOPLaKkoD GTEAEXOVG
Bokmpiowv. Ot  petpnoelg TOV

Movaoeg 6

TPOIOVI®OV, TOL &ywav UEXPL TN
XPOVIKY]  oTiyunn  ti,  emopxkodv
IKOVOTIOMTIKGL Y10l VO, GUUTEPEVOLLE
0Tl Ta. PUOIKE TPoidvTa TG {OHMONG
TopAyovTaL: C

I. A= pdvo exbetikn paomn LdOumon

I' = poévo ortatikn eaon
A = xvplog ekBeTikn

HVO GTATIKN Aon TG LOHmong

pacn ¢ Copwong, B = kupimg exBetikn ko

0G0 Kot 6TV 6Tatikn edaon s {duwong, B, I'=

KaTA TN otatikn @edon ¢ {dpwone. B, I' = and kdtrapa g KaAMépyelag pe

petafoAo o, mov gpeavitouy Ta KitTapo Katd v ekfetikn edaon g LOpmong

o) No enilé€ete T povadikn cooth omavimon (1).

B) Na artiohoyn0ei n emioyn cog (4).

Movaoeg 5

BS. Metd and pio opotnpr Anoteia, 610 EYKANUOTOAOYIKO TNG aoTuVOUiog GTavel delypa
aipatog Tov dpdotn. Aol amopovodnke 1o DNA, moAlarlacidleTon pe T xpnom tmg
oAVCOOTAG  avtidpaons moAvpepdons, Kot To  Oelypo tomobeteiton o dvo
SPOPETIKOVS OOKIUAGTIKOVG COANVES, TOV A kal Tov B. Ztov doKipaotikd coiiva A
tomoBeteiton, emiong, DNA gvdg vmontov dvopa 23 etdv kol otov B evog dvopa 30
et@v. O1 000 JOKIHOCTIKOL GOANVES, Oeppaivovtal pe amoTéAesa TV amodtdtal TV
popimv DNA evd otV cuvEyelo LELOVETOL KOt TTAAL 1) OepproKkpacio MOTE To LOVOKA®VQ
Tuqpota vo vpdornombovv. Ta deiypoto vrofdArovior e devtepn BEpuavon Kot e
E01KEG TEYVIKEG, YIVETAL TPOGOOPIoUOG TG Oeprokpacioc, dmov mpaypaTonoleiton 1
amodidtaén tov dikhovov popinv katd to uiov (Tm). Ta arotedéouato gaivoviol 6To

TVOKO.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THY ®PONTIETHPIAKHYX MONAAAX

XEAIAA: 4 ATIO 8
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Iepreydpevo S0KINAOTIKOD GOANVA Tm
Aokipootikég coivog | DNA opbotn+DNA 23ypovov 750C
A VROTTOV
Aoxkipaotikég comvog | DNA  opaotm+ DNA  30ypovov 850C

B VITOTTOV

a) No npoteivete molog amd Tovg 6V0 VIOTTOVE, Eivat TOAVOTEPO Va Exel dlampdiet )
Anoteia (2).

B) No aitoloynoete v andvinon cog (4).

Movaoec 6

OEMAT
I'l. H etoupeia Proteyvoroyiog putov ¢«Bic
omoio UTopovV va ekepALovy 10 YO
TV pedovodv (Aequorea Vvictori

wovpynoe élato (Abies alba), ta
¢ Bropotavyeag (dnuovpyio emTog)
EI0TIKA 6TA UAAD TOvG. Ot yewmoOvol-
CELEVOL VO, EEACPOAIGOVV TNV EMIAEKTIKN
otav 10 emBoupel 0 1WOO0KTATNG TOV OEVIPOV,

OpLO X oopn adiniovyiocg DNA in vitro (Ewkéva 2), o
r QLTIKA KOTTAPO, TOV avamTuxdnNKav eviélel oTa

IMNUOvPYNGOV TNV TOPEKET
HE TNV TPOTOTOlY
dtoryovidtakd Elatol

KoTaoToAéOGA 1 4

- -
> e
Xnuikd popio

‘Ekgpaon ‘Exkgpaon
Novidlo lNovidlo :
cataotoréa B | X[ Y YA|X"| katacTohéa A | TOViolo GFPeu
l "Ek@paon
@ Kataatohéag B O ko upio

Ewova 2

a) To évlupo g petaypaeng kveiton tdveo otov KA®vo tov DNA and tov omoio
TPOKVTTEL TO TPOIOV TNG UETAYPOPNG KOl CNUEIDOVETOL €00 pe TO PEAOG NG
ékppaong. Me  Pdaon 1o mopomdve  Ogdopévo, vo.  LTOdEIEETE  TOVG
TPOCAVATOMSHOVS 5™ kot 37 g mapamdve doung (2) Kot vo Tpocdiopicete v
KooK oAvcida, kabevog amd ta tpia yovidlin ovng ¢ poplakng doung (3). Ot
VIOKVNTEG YA KOt YB 0o 010 100G opyaviopov mpoépyovion (2);

Movaoeg 7

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THY ®PONTIETHPIAKHYX MONAAAX
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B) Xto Baxthpio E. coli, vapyet, mépa amd to omepdvio TG AakTdlng Kot To 0mePOVIO
BrocvvBeong g TpurToEavNS (aptvo&d), To omoio epeavifel TV TOPAKAT® dOUN|
(Ewéva 3):

Aopikd yovidia

BakTnpiaké DNA |Ye PuBpioTiko Yo[Xel E|D|C|B|A

Z> >
>
w
Q
=
g
=
°
Q
=
o
w]
=z
p=

aktplo Ppioketor o Opentikd
tpurtoeavn; (1) H tpumtoedvn

To omepovio g Trp ekppafe
VIOGTPOUN TAOVGLO 1 OT®
GUVOEOUEVT LLE TNV TPOTEINT, TTf
TPUITOPAVNG (KOTAOT
TPOTEIVNG KATAGTOA.

nepénel 1 0o amoTpémel TN GUVOEST] TNG
YEPLOTN TOV CLYKEKPUEVOL omtepoviov; (1)

Movaodeg 2

v) To dayovidioko MO GuV0odEVETAL OO £VOL E0IKO «QUTOXWOUOY, TO OTOI0
emtpénel otov 100Kt vo Kabopilet v €kepoocmn TOL  Yovidiov TNG
Bropmtavyslog, 6mote 0VTOG TO eMBLLLEL.

Me Bdon Ta Topanave, 6TO VTOEPAOTNLA B, TOlo UTopel var lval To YUK pLopLoL
L ko T mov meptéyoviatl 6To GLVOIEVTIKO «PLTOYMLM», Y10, TO KAOE dtoryovidakod
devdpOALLO Ehatov kat kabopilovv v emidekTiky Ek@poaot Tov Yovidiov GFP ota
éhata avtd; (2) oo pmopet va givonr ot Xa kot Xg mov emhéydnkay and tovg
YEOTOVOLG BlOTEYVOLOYOLS VA PN GILOTOM B0V 0TI LOPLOKT] SOLT, TOL GLVOOEVEL
TO YOVI10 TNG LESOLGG, TO OTOI0 EICTYAYOV GTO £AaTO; (2)

Movaoseg 4

0) Amd mow OlPOPETIKA €101 OPYOUVIGUAOV, (PEPEL YEVETIKO VAKO TO YEVETIKA
TPOTOTOMUEVO EAOTO TTOL dNULOVLPYNONKE;
Movaoeg 4

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THY ®PONTIETHPIAKHYX MONAAAX XEAIAA: 6 ATIO 8
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2. Xmv mzopokdto ewxoévo (Ewova 4) A
nopatnpeitor  T0  pETOPOMKO  HOVOTATL  AgmrapTikd 9
HETOTPOTNG TOL  AOCTOPTIKOL 0EE0G  OE E1 Ed B
Opeovivn kabdg Kot T dour evog ek TV E'i EVEPYO s i
evlopov (évlopo E1) mov maipvovv pépog oe x A Q
oTH TN HETAPOMKT 086. g E2¢ B O
]
a) Ilowo onueio A 1| B amotelel 10 gvepyd E_ B
k&€vtpo Tov evibuov (3); Z E3¢ T
2 r
B) H mopovcio peyding cvykévipmong Tov 5 e, *
apwvo&éog Opeovivn oto mepPdAlov Tmg = A %
Ba emnpéale avtictolya T GLYKEVTIP®ON O QQ“
oV apvo&éog acmaptikd o&D (5); Ef’* d O
Movad _ Q _
Opeovivn )
o
Ewova 4
OEMA A
Al. a) Avdpag mov mhoye 1o o A kot yovaika mov givor @opeag tng vOcGou

amoktovv évav yio. H adepen) g yovaikog mdoyet and pio achéveia mov opeiletan o
Yovidio, 10 omoio €508
oL Cevyaplod va maoyerkal and tig 600 achéveleg; (Na un Anedel vroyn mbavotta
AdBovg og pelwtikn daipgon N N mhavoTTa Yovidtakng pnetdAraéng) (3).

B) Na eEnynoete tog mpokvmtel 6t N TBovOTNTA £VOC VEOL (EVLYAPLOL LE PLGLOAOYIKO
KOPLOTLTTO, VO OTOKTGOVY OVO TodLd SLPOPETIKOL VA0V cg 000 aveEdpTnTEG
rkonoelg etvar 50%. (Na un AneBel vioyn mbavotra AdBovg ce pelmTiky dlaipeon)
(4).

Movéoeg 7

A2. To moapakdTo YEVEAAOYIKA OEVTPO QPOPOLV ATOUA TNG 1010G OIKOYEVELNG. XTO £VO €K
TV 000 OEVIPWV KATAYPAPOVTOL TOGO TO VY OGO KOl TO ATOLO TOL 07010, TAGYOVY OO
eawvviketovovpia (PKU) evd oto dAro dévipo kataypdpovtat, TOG0 T vy 660 Kot
To. dTopo Tov gREaAviCovy aAPIKO QOVOTLTO 1| TAGYOLY amd OAPIOUO. Atvetal ¢
dedopévo 6Tl Kovéva amd To dTopd OEV aKOAOVONGE JTPOPOAGY0 PTOYXO OF
eowvvriarovivn kabog emiong O6tt M dlota wov akoAovBovv dev TEPLAApPAVEL
CUUTANPAOUATO TOL OUIVOEEOS TLPOGIVY, Kol AapuPdvovy pEc® NG STpoPng TNV
EMAYIOTA CLVICTAUEVT] UEPN O 0O0T avd nAtkia Yo To apvo&d avtd. No Bempnoete
OTL TO HOVOTATL OLTO OMOTEAEL TN pOVAdIKN peTafolkn 060 chvBeong g pLeravivng.

E: E:
phe |———» tyr |[— | Evbudpeoa npoldvta |—» | Melavivn

T

Tpodn

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THY ®PONTIETHPIAKHYX MONAAAX XEAIAA: 7 ATIO 8
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B" ®PAXH

Aévipo 1 Aévtpo 2

. OTe® ® O, OO =m0

1 2 3 4 1 2 3 4

0 0

4 5
2

=

ek g
_
salha

2

a)  No avoeépete Tov TOTO KANPONG acbevelnv pe Baon ™ Oempia (2)
KaBdg TOVG TPOTOVG S1AYVMG wodkeTovoupiog 1060 6€ vEOyvO 0G0 Kt
TPoyEVVITIKA (4).

Movadeg 6

B) Ilowo amd To dvo dévrpa €1 TNV ac0éveLa TG PoVVAKETOVOLPLOG KO TOL0

mv acHévela TV OAPIOR dropo ¢ owkoyévelag (1). No artiohoynoete v
omavinot oag (3).
Movaodec 4

v) Na Bpeite Toug TOBAVOHS YOVOTLTTOVS TOV ATOU®V TNG OWKOYEVELNG KOl VO TOVG

KOTOYPAWYETE OTO TIVOKAKL OPOV TPATA TO HUETAPEPETE GTNV ATAVINTIKY COGC
KOALO, Yoplg vo outioAoynoete v amdvinon coc. Na ypnoipomoinfodv ta
ypappota (D) kot (A) yio to yovidla mov oyetifoviol Pe TNV K®OKOTOINo™M TV
evlopov El xor E2 avtictoyo (Agv amotteiton 1 Sl0tOTOON TOV VOU®V TOL
Mendel).
IMBavoi yovoTvmol IMBavoi yovoTvmor IMBavoi yovoTvmol
I1 111 111
12 112 1112
I3 113
14 114
I15
Movaosg 8

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THY ®PONTIETHPIAKHYX MONAAAX XEAIAA: 8 ATIO 8




