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TAEH: I'’" TENIKOY AYKEIOY
INPOXANATOAIEMOXZ: OETIKOQN XITIOYAQN
MAG®HMA: BIOAOI'TA
Hpepopnvia: Tetaptn 19 Anpriiov 2023 @
Awdpkewa EEétaong: 3 mpeg N
X
EK®QNHXEIX &
@EMA A

No. ypdyete oto teTpddlo aog tov apiuo xabsuios and
éw¢ A5 xou oimha to ypdpuo mov avtiotoiyel oty AECH 1

nuiTeAn mpotooy.
. Ta gvkopootikd KOTTOPA:

Al

A2.

XKO’LTOO nuiteleic mpordoeig Al
1a1; 1] OTO10, COUTANPAVEL GOOTA THV

@ﬁf

r ‘\ \\ r r r I4 r
Agv amoxheiet Bétouv gite YAopomhdote xOvVopLoL

"Exovv mavta dvo mupnvic

@
a. 'Eyxovv mévta éva moprva @

Y. Agv amoxAeietal va flabétovv d00 N TEPIGGOTEPOLG TLPY]
0

& ‘ \ Movaoec 5
o \a
O «. OKANG TopoLGlalel mpoPAnua @
HETA TOL povia Tov. Ot tpoi tov X va
v t-oe g€étaom KopLOTLTTOV, THEVOL val
VY 0TO  GITIO  OVTOV  TOV PO jtov. H
voTuTIKN e€étao, £de1&e OTL gv®d OAa T VITOAOUTOL

14° Cebyog,

pocopoTo €ivol pUGLOAO \
eupaviCer v dmAavy €1K6 {
TOPOTHPNOT QTN VvV KOPLOTLTO  TOL K.

gpUNVEDETOL M
OeoToKAN;

o. AplOuntikn ooOUKN ovouoio oto 14°
(ehyos YPOUOGHUAT®V, KOl GCLYKEKPUYLEVO

TPICOUIA.

14 14'

B. Aopum ypopocopikny avopoiio oto 14° {evyog
YPOUOCOUATOV, KUl CUYKEKPUULEVO LETATOTION).

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

0. Aolkn ypoOUOCOUIKY avopoAic oto  14°  (edyog ypopocoudToOv, KOl
GLYKEKPLUEVA SmAac1acpdC.

Movaoec 5
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A3.  H obvBeon tov avti-arpoppoeiikov mopdyovta VI opeiletan oe:
o. AVTOGOUIKO VTOAEUTOUEVO YOVIOL0
AVTOGOUIKO ETIKPATES YOVIOL0

DVAocHVOETO VTOAEUTOUEVO YOVISLO0

o =2 ™

DVAOGVHVOETO EMKPATES YOVIOI0

Q Movaoec 5

A4,  Dvclohoyikd dTopo 660V 0PopPa ToV aplird TOV XPOUOCHEATOV-TOV, Bo UTOPOVGE VO

TOPAYEL YOUETN LE XPOUOCOUIKT cvotaon XXY:
o. Av mpokettot yio OnAvko pe AdBog oty In ! M dwaipeon

N 2Me
Av TpoKeEITOUL Y10 APCEVIKO e AABOG 61N 2§ TIKN dlaipeon

p
Y. AvpoKeLToL Y10 apoeVIKO e AABog 6T ELOTIKN dtaipeon
0. Av mpOKELTUL Y10l APOEVIKO LUE Xdﬁo@

Q \

AS. Znig mopokdTo TpoTdoEt
AANOAZMENH npdtodn.
N\

a. H povoyovum o

Kol 2n Mewotikn daipeo

%\4@5

cscssrs éva X ylo KaOe EQETﬂ%é& A o k6e

®YN OPICUEVAOV QLTOV UTAPEL tver pe 1 Pondewa
0POuAUDV.
Top

o0V Vo PEPOVY TO

B. Awpo yEVVNTIKE KOTTOPO OVOTEPWOV OPYOVIGHE
YOVIOIWL6 o€ €vo. 1] 6€ 0VO AVTiYPaPaL. ﬂ%?
Y. Amd octavpoon I (X) 1M 1 onoig GvapépsTar oTic opddes aiploTog oe ol

3.

—

deV TPOKVTTOVV Ol ovapeEVOlEVES avaloyieg Tov Mendel eéattiog Twv

VTGOV AANAOLOPOOV. —
v and v anddeén 6t 10 DN@ 0 yevetiko VAo (1944), otig apyég Tov
op

o O1EKOIKOVGOY TNV 1O1OTNTA TOV YEVETIKOD

~20°° auchvar, Ohat ToL BLOALOYIKE. LUGiKp
VAMKO TOV OPYAVIGUAOV.
. H EcoRI kataibdel T 0160m EGULAOV VOPOYOVOV.

Movaoec 5

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

XEAIAA: 2 ATIO 8




OMOZXIONAIA EKITATAEYTIKQN ®PONTIZETQN EAAAAOX (O.E.®.E.) - ETANAAHIITIKA ©GEMATA

mEfl ™ EIMANAAHIITIKA OEMATA 2023 E 3.8130()
@‘E B’ ®AXH -
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. m
NEOI'NO AIIOTEAEXMATA “NOXOZ
Neoyvé A > ]itcocnuo OnAv, kopvdturog 45 Xpmuoco& o
Neoyo B > Bwowowo A’ppsv, K(Xpl)’OTDTCOC_,47 AP u?ﬁmv, B.
LLE TPIOMUI0 PUAETIKOV YPOUOCOUHTOV
Biooo Oniv, kapvdtumog }% 06 OLATOV,
Neoyvo I' 2> | doukn éEMhenyn oto 5° yp oue, 6To pKpod | v.
Bpayiova =
Bioowo Appev, Ka 46 YPOUOCOUATOV
Neoyvo A > Me eppavi  EAke evog yov18}ou oToV | o
KOPVOTLTO, onyel oe mpodidbeon vy
tvo =2
Kapkivo @ i <:\M
Q % Movaoec 4
B2. Xy napokdto smx (Ewéva 1) paiveror n kvt %ﬂmﬁ dwaipgon dvo
SpopeTIK®V KTTAP®YV. TTo1o KhTTOPO OMd TO TOPAKE €l va avikel 6o €idog

(&
@ =

N

Pisum sativum kot 7010 610 160G ToV EVTOHOV Dro% elanogaster (1);
g > Ewéva 1 @

) A
Q¢ 3”?(

[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
TPOIOVIV ~ TOL,  €VOC  (QUOIKAG
OTOVIOUEVOL KPOPLaKkoD GTEAEXOVG

Movaoeg 6

Bokmpiowv. Ot  petpnoelg TOV
TPOIOVI®OV, TOL &ywav UEXPL TN
XPOVIKY]  oTiyunn  ti,  emopxkodv
IKOVOTIOMTIKGL Y10l VO, GUUTEPEVOLLE
0Tl Ta. PUOIKE TPoidvTa TG {OHMONG
TOPAYOVTOL: p

I. A= podvo exbetikn pdon {dpwong,

B = poévo otaten don ouwong, (1 3
I' = poévo ortatkn eaon LHU®G N\

otatikn edaon ™ {humong

t1 ii t
ii. A = xvping ekbetikn Kot 6T %%(pdcm ¢ {bumong, B = kvupi @ﬂi Kol
Gg &)

100moca o€ OAES TIG (PAoELG TNG COp®oNg
iV. A= omo kOt @’\TI e

Ovo otatikn edomn g LOpmonS
iii. A =106moca 10660 G@ TIKT) 060 KOl GTNV GTOTIKA (pdz

oong, B,I' =
vifouv Ta KOTTOPOQ

gpeaviCouv to kbhTTapo Katd's TIKY pdomn ¢ QOpwong

Mépyelog pe petafolopod
KOTA TN GT@? don ™m¢ {dpwone. B, I' = and %ﬁ ™G KOAMEPYELOG LE

uawﬁo@
a) Na € %@n HLOVOJIKT) COOTN omdvm@
) Na (ﬁynesi N emhoyn oag (4). @
@ib G

aipatog Tov dpdot.

Movéoes 5

0 aroplovodnke to DNA, moAloamdacidleton pe tn gpron g

BS. Metd and pio opatnpn %&, 07O EYKANUATOAOYIKO TNG OGTLUVOUING TAVEL Oelypa

aAVCOOTIG  avTidpao
JpopeTIKOHS OOK
tomobeteital, €
etwv. O1 dvo dokt

Avpepdong, kot to Ogtypo tomobeteiton oe  OVO
VG COANVES, ToV A kol Tov B. Ztov dokipaotikd coifva A
NA evog vmontov dvdpa 23 etdv kon otov B evdg dvdpa 30
oTIKol cOANVES, 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.
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Iepreydpevo S0KINAOTIKOD GOANVA Tm
Aokipootikég coivog | DNA opbotn+DNA 23ypovov 750C
A VROTTOV
Aoxkipaotikég comvog | DNA  opaotm+ DNA  30ypovov @ }
B VROTTOV \\

a) Na mpoteivete mo0¢ amd Tovg dVO VILOTTOVG, £ivar TBAVOTE %x&%wnpaém ™m
Anoteia (2). %

B) No aitoloynoete v andvinon cog (4).

Movaoec 6

/\\V

OEMAT
I't. H etoupeia Proteyvoroyiag putodv «Bio- As wovpynoe élato (Abies alba), ta

omoio UTopovV va ekpaLovy T0 yov1810 u NS Bropmtavyesog (dnuovpyi jpmtog)

Tov pedovodv (Aequorea victoria a choc oto. @UAAA Tovg. Ot
Broteyvordyor mov ta 6np,101)pyn pOKatusvov va gEacpaiicovv K’EIKT]
ro dév

£KQPOoN TOL YOVIdiov GFPB|u dtavy 10 emBupel 0 1O10KTY
ONUIOVPYNGOY TV TAPOKAT® ],L Sow] arAniovyioag DNA in vitro (
LE OVTNV TPOTOTOINGAV KA TO QUTIKA KOTTOPO, TOVL OV
dtoryovidlokd EAatoL.

\\3

Q | - KGTGGT

K

dpov,

ova 2), Ko
qKaV EVTEAEL OTA

ulKOqu\O
aan IEK(PPUUFI
L%‘;‘;{S{E’q g [Xe[Ys|Ya|xs %Pgm,\éa A | Tovidio GFPa.
| 1
— l "Exgpaon
KGT?@MO xnum?_ pépio
Ewova 2
a) To évlvpo paoeng xweital mdve otov kAovo tov DNA and tov omoio
TPOKVTTEL olOV NG UETOYPOPNG KOl OMUEIDOVETOL £0M HE TO PEAOG NG
£KQPOoNG. Bdon 10 Tmopomdve OcdopéVo, vo  LTOJEIEETE  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
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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[X] E| D | C

=Z>>

B

A

@npm«’) DNA
N

""" 1

PuBuioTIK TTpWTEIVN TNG EKQPAONS TOU OTTEPOVIOU TNG

NG

P S

Ewov
To omepovio ¢ Trp exkepaletor 6 Bakmplo Ppioketoar ce Opentikd
VRLOGTPOUO, TAOVGLO 1] PTWYO G/ 0 0 tpvmtoedvr; (1) H tp Qavn

GLVOEOUEVT LLE TNV TPOTEIVN, TP \@ VOUIGTIKOD YOVIS10V TOV OTEPOVIOV NG
TPLTTOPAVNG (KOTAGTOAENG), @mtpén& N Ba omotpémel T 0 n g
tov; (1)

TPOTEIVNG KOTAGTOAEN, LE @
@ ySPOAMIO cLVOdEDETOL OO Eva €

v) To dayovidrokd

GTY] TOL GUYKEKPLUEVOD OTTE

Movadeg 2

%()xw po», To omoio

dlokttn  va kabBopiler v @

EMTPEMEL N TOL YovVidlov 1TNg

Bopmtad OTE AVTOG TO EMBLEL. v

Me Béo POTAV®, GTO VITOEPAOTNLA By T mopel va etvon ta ynuikd popla

L v%? TEPLEXOVTAL GTO GUVOIEVTIKO «QUTOYOLLOY, Y10l TO KAOE d10ryovidtoKd

) @ 10 éAatov kot kKabopilovv T Lﬁ\:f:]frucﬁ gkepaon tov yovidiov GFP ota
| ta avtd; (2) Iowor pmopet vogty Xa Ko XB OV emMAEYONKAYV OO TOLG

TOVOLG PloTEXVOAOYOVS VO, ¥pNC mMOovV 6T HOPLaKT SOUT), TOV GLVOJEVEL
@ TO YOVIO10 TNG LESOLGAG, TO %wnyowow 010 éAaT0; (2)

TPOTOTOMNUE 0T’ OV ONUIOVPYNONKE;

0) Amnd mow 61&8@@5{&1 OPYOVIGLAV, (PEPEL YEVETIKO VAKO TO YEVETIKA

Movaoec 4

Movaoec 4
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2. Xmv mapokdto exova (Ewkéova 4)
nopatnpeitor  T0  pETOPOMKO  HOVOTATL  AgmrapTikd 9
HETOTPOTNG TOL  AOCTOPTIKOL 0EE0G  OE E1
Opeovivn kabdg kol T doun evog €K TMV E'i EVEPYO
evlopov (évlopo E1) mov maipvovv pépog oe A
aTY TN HETAPOAIKN 000.

a) Ilowo onueio A 1| B amotelel 10 gvepyd
KéVTpo Tov evivpov (3);

o4 B’ ®AZH
A
Er
Q
E2¢ ‘
B
E3¢ Q\
B) H mopovcio peyding cvykévipmong Tov
apwvo&éog Opeovivn oto mepPdAlov Tmg

Ba emnpéale avtictolya T GLYKEVTIP®ON %) QQD
oV apvo&éog acmaptikd o&D (5); %&’/ o O
Movédeg 8 @ I
eovivn ¢

MeTaBOALKN TTOpELX

amoktovv évav yio. H ads NG Yuvaikog tacyel omd pia aGghévela tov opeileTon o
yovidlo, to omoio €d -6to puroyovoprokd DNA. o\e elvo
oL evyaplod vomdoyel Kot and tig 000 achéveleg; (N usi voéyn mhavotTa
AGBovg o€ pet wiipegon M N mBavoTTA YOVIOL %

OEMA A
Al. a) Avdpag mov mAoyeL amd GpoppoPiAion A Kot yuvaike Tov

B) Na eEnyn nmpokLTTeEL OTL M THOAVOTNT

KOPLOTVRO AmOKTNGOVY VO Toudld Ot
KUNGELG 0%. (No un AneBei voy avarmta AdBovg oe LelTIKY Olaipeon)
(j? <<2§??

Movéoeg 7

A2. TOPOKATO YEVEAAOYIKA OEV pOvV dTopo TNG 1010C OIKOYEVELNS. XTO £va. €K
TV 600 OEVIP®V KaTAypdL TOGO TO VY] OGO KOl TO (TOLO T OTTO10L TAGYOVY OO
eawvviketovoupio (PK D 6T0 GAAO OEVTIPO KOTAYPAPOVTAL, TOGO TO VY] OGO Kol

To. dTopo wov epeavifony EAPIKO GOVOTLTO 1| TAGYOLY Amd OAPIOUO. Atvetal ¢
dedopévo 0Tl Ko amd To GTOp OEV aKkoAOVONGE dTPoPOoAdY0 QTOYXO OF
QovvAaAovivn Ko miong Ott M odlota mwov akoAovBovuv dev mEpAauPavel
GUUTAN PO LOTOL pUvo&€og Tupocivn, Kot AdpPavovv pEC® NG SaTPOPNG TNV
EMAYIOTA CLVICTAUEVT] UEPN O 0O0T avd NAtkia Yo To apvo&d awtd. No Bempnoete
OTL TO HOVOTATL OLTO OMOTEAEL TN pOVAdIKN peTafolkn 060 chvBeong g pLeravivng.

Ex 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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Aévipo 1 Aévtpo 2
. O7® ® O . OO ®mO
1 2 3 4 1 2 3 4
o0 e m .0 b
1 2 3 4 5 1 2 & 4 5
S m v 5 m
1 2 &\ 1 2
a) No avoeépete Tov TOTO KAnpovounon Y0 aoBevelmv pe Baon ) Bewpia (2)

KaBdg TOVG TPOTOLG ddyvVmOONG T g/(m} KETOVOLPIOG TOGO GE VEOYVO/OGO KO
N

TPoyEVVITIKA (4). NN\
Q @9 ec 6

B) Iowo amod Ta dvo dévipa na Cer v acBévela ™G OVOAKETOVO G KOl TO10
™V acHévelo Tov ok 00 670, dropo TG otkoyévelag (1 TIOAOYNGETE TNV
andvmon oag (3). |

N

<O§ N Movaoeg 4
v) No Bpeit @u avoOG YOVOTLTOVG TV OTC M OKOYEVELNG KOL VO TOVG
. S%

oo (O

KoToyp 0TO TVOKAKL aQOV TPAOTH T PETE OTNV ATOVINTIKY COG
KOAMY, iC" va. cd1TI0OAOYNOETE TV ATIVTN ag. No ypnoipwonombovv ta
Y ) kot (A) yia 0 yovidio oL tiCovtal pe TV K®oKonoinon twv
) El xou E2 avtictoya ( {tor 1 dtdnwon TevV VoLV Tov
- Mendel).
g\ IMBavoi yovoTvmol I0avoi YOVOTLTTOL IMBavoi yovoTvmol
I1 111
2 Qs 1112
13 A
14

Movaosg 8
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