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VYV POIVOLGA KAUTUAY GLYKEVTPWGTG
00 1 CLYKEVIPM®ON EAMATTOVETOL UE TNV
10eTa 01 YPOPIKEG TOPOUGTAGELS TOV EXOVV
PGS AVAPEPOVTOL GE TPOIOVTAL.

DTAPYEL KOAUTOAN NETAPOANG TNG CLYKEVTPOOTG.
Aé%& oLV vV omn ynukn eEiomon cvumepaivovpe OTL M
K(%% ) avapépeton oto ohpa A evd N kaumoin (IV) oto coua 1,

o001  HETOPOAEG TV  GLUYKEVIPMOGE®MV Elvol  OVOAOYEG TV
Aeotov. H koumorn (1) avtiotoryel oto copo X 7wdA yio Tov

royo (avtidpovv 0,2M tov aepiov A xor oynuotileton N o
ocomra, 0,/ M tov aepiov X )

22, a) Ot ypapikeég

@ O Aentotepog Slopepiopog tov otepeod B, Ba avlficel v empaveia
enapfig Tov B, ko Ba mpokaiéser avénon mg taydTnTag, Kabog pe

N

Opo1 ka1 Tpoirolicelc ypiionc exaveinrnrikmy Osudrwy

Ola ta emavainmuira Ggpata eivou anokigiotika wvevpotin 1owoktnoio te OEDE, faoer tov vouov 2121/1993 kaou e Aisbvods Svufaons
™me Bépvng (mov Exet kvpwbei e to vopo 100/1975) n omoia kar uovo o kabopiler pnté. kou ovykekpiueva Kb popa Tov TPomo, ToV Ypovo
Ka1 TOV TOMO TS ONUOTIOTOIN OGS TOVG.

Amayopedetal Kol SUOKETAL TOIVIKA KAl AOTIKG 1] YPHOY, 1] ONUOTIELDY, ) OVOONIOTIEVDN, N OVOTOPAywYN, OMKN, UEPIKY 1 TEPIATTIKY,
N namodoon Kata ToPAPpPacy 1 OLAOKED] TOL TEPIEXOUEVOD TOVG, HE OTOLOVONTOTE TPOTO, UNYOVIKO, NAEKTPOVIKO, @PWTOTUTIKO,
nxoypapnons 1 arlo, ywpic mponyoduevy ypomty adesio. e OEDE. Kat' elaipeon oto diadiktvo kar ota loiwe MME emitpémetor vo.
xpnowporombei-ovaptnbei o vVAKO TV Emavelnmtikwv Osudrwv pe tig Avoeis tovg MONO ueté tv avéptnoi) tovg amod ty OEPE oto
EMIONUO 1OTOAOYIO TNE , UE OKOTLO TH UEAETH, TNV AVAADON 1 TV TPAYUATOTOINTN J1000KAAAS ATO TOV EMOKERTY, VIO TRV TPoDTOdean OTL Ta
oroiyeia wov Ga. aviAnbodv de Ba. allorwbobdv obvte Oa. ypnoiomoinfodv mTapomiavyTiKa, v LVPIOTOTAL KoL 1 VTOYPEWOY], O TMEPITTWON
OTOIACONTOTE YPNONG, VO AVOPEPETAL O SLKAIODYOG TWV TVEVUATIKDV OIKOIWUATWV TOV DAKOV.
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2.3.

N

Y)

0)

B

avtd TOV TPOTO UEYOADVEL O OPIOUOG TV EVEPYDV GLYKPOVGEWMV TMV
AVTIOPOVTOV.

Ao ta Swypdupoto Tapornpovue 0Tt 6T0 TEAOG TO TTOL 1)
ovykévipmon Ttov aegpiov A undevileton. Ap vtidpaon
OAOKANPpGOONKE Ko 1) ToyOTNTA TG UndevileTon.

H tayvmto moAldv ynuikdv avtidpdoemv avsav € TNV TPocONKn
KataAvt@v. O kotaddtg emepPoivel 6To PUNYOVICRO NG avTidpaoNc,
YOPIG VO KATOVOADVETOL, TPOCPEPOVTOS EVAL EVKOXOTEPO OPOLO Yo TNV
avtiopaon. O «atoAvtng Onuovpyel uw vEG mopeio Yo TNV
TPUYHOTOTOINGT TNG  avTIOpAoNC, 7OV LUKPOTEPN  EVEPYELD
evepyomoinong. Kat’ avtd tov 1poémo ot1g id1eC’cuvinkeg TeptocOTEPQ
nopia propovv va Eemepicovy to epay, EVEPYELNG EVEPYOTOINGTG.
‘Etor, o oapiBpog tov amotehecp
LEYOADTEPOG KOl GUVET(MG M TaryOTN

O&lov e Vo LTOAOYIGOVUE THV g evTidopoong

o) +%02(g> = H,0, > %

Cooyt Oxg _)COZ(g& = (1)
Hy,, éOZ(g) - HO, , =—290kJ (2)
H,0, —H,0, @ ;= €)
2C,,, +3H2(g%2 4= 4)

Av mpocbic 1G avTL
evlomio HeVNg
AH; = 3

O¢ VIO OVLUE TNV eVOOATIA TG AVTIOPOOTC

Q}ﬁ( 7
p g)+302(g)—)2C02(g)+3H20(g) , AHg=;

0o, YPNOHOTON|COVUE OAEG TIC OEOOUEVES AVTIOPAGELG.
H ymuu e&iowon (1) morhamrociacpnoc pe 2 :

2C(S)+202(g)—)2C02(g), 4dH,, = 2-4AH,=-800 kJ
e H ynuum e&icmwon (2) morroariaciacuodg pe 3:

3
3H2(g)+302(g)—)3H20m, 4H,, = 3-4H,=-870 kJ

Opo1 ka1 Tpoirolicelc ypiionc exaveinrnrikmy Osudrwy

Ola ta emavainmuira Ggpata eivou anokigiotika wvevpotin 1owoktnoio te OEDE, faoer tov vouov 2121/1993 kaou e Aisbvods Svufaons
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Amayopedetal Kol SUOKETAL TOIVIKA KAl AOTIKG 1] YPHOY, 1] ONUOTIELDY, ) OVOONIOTIEVDN, N OVOTOPAywYN, OMKN, UEPIKY 1 TEPIATTIKY,
N namodoon Kata ToPAPpPacy 1 OLAOKED] TOL TEPIEXOUEVOD TOVG, HE OTOLOVONTOTE TPOTO, UNYOVIKO, NAEKTPOVIKO, @PWTOTUTIKO,
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e H ymuwm e&icwon (3) moAramhacioonds pe 3

3H,0,,—3H.,0, AH,, = 3-AH,=+150.kJ

e H ymuwm e&iowon (4) avtiotpépeTon:
C,H,,, —>2C,  +3H,,), AH,, =+610 kJ Q

g)’

AV TPOGOEGOLLE TIG TPOTOTOMUEVES OVTIOPAGELG @lé)ﬂ] TPOKVTTEL
n evBomio T¢ {ntodpevnc avtidpaong.
AH, =AH,, + AH,, + AH,, + 4H ,, = —800]50 +610=-910kJ

O®EMA 3°

a) Eotw 6110 vopog tayvtnrag : u = k[A]" [B]’
Epapudlovrog tov mapoamdve vOHo 6T TEWPALLO

Heipopa 1: 5-107 =k[0,1]7[0,2]"
Heipopa 2:  2,5-107° =k[0,]]x[0,é&

AapdvTog TIC V0 GYECEIC KATA Ug K0T 2=2" =y =1
Epapudlovrog tov mapomdve \& n@@l), (3) &xovpe:
Heipopa 1:  5-107 =k[0,1]7[0,2]" (1)

Meipopa 3:  10-107 = ]x[O,g& (3)

Aapavtog Tig 6Vo o ’om'x 1

a (1), (2) éxovpe:

) 1 1
@mma om—=|—| =2x=1
2 2

Movaodec 6
Apa 0 VOHOG TG TOYDINTAG Y10 apamave avtiopaot Oa givar:
u==klAJ[B] ko riSp at: 2™ taéne.
& Movaoeg 1
B) AvtikoOio 0G TIG TYIE TEPANOTOG GTO VOUO TNG TaXVTNTOS UTOPOVUE
V0L VTTOLOYIGOVUE TNV T TG oTaOEPES K.
Hsipoz% = k[A]|B] =
=3 -1
5005 M oM 02 = k=210 M S 0,25 M e
c 2-10°M
Movaodeg 2+2

felON o1 ekBETEC OTO VOUO TNG TOYLTNTOG E€ivol SOPOPETIKOL Od TOVG
OLVTEAECTEC OTNV YMUKT) EEICMON GNUAEVEL OTL | OVTIOPAGT] TPOYLATOTTOLEITON
€ molvmAoko punyoavicpd. Ipoteivovue evoldueseg GTOLYEIMOELS AVTIOPACELS,

Opo1 ka1 Tpoirolicelc ypiionc exaveinrnrikmy Osudrwy

Ola ta emavainmuira Ggpata eivou anokigiotika wvevpotin 1owoktnoio te OEDE, faoer tov vouov 2121/1993 kaou e Aisbvods Svufaons
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Ka1 TOV TOMO TS ONUOTIOTOIN OGS TOVG.

Amayopedetal Kol SUOKETAL TOIVIKA KAl AOTIKG 1] YPHOY, 1] ONUOTIELDY, ) OVOONIOTIEVDN, N OVOTOPAywYN, OMKN, UEPIKY 1 TEPIATTIKY,
N namodoon Kata ToPAPpPacy 1 OLAOKED] TOL TEPIEXOUEVOD TOVG, HE OTOLOVONTOTE TPOTO, UNYOVIKO, NAEKTPOVIKO, @PWTOTUTIKO,
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oiadn mpoteivovpe pnyoviopd avtdpdoemv mov va givar copPordc pe o
VOLO NG TayVTNTAS TOL TPpocdlopicape. H otoryeidong avridopacn. mov £xel
rkpdtepn ToyvTNTA, KaBopilel To VOUO TG TOVTNTOG,

ovaoes 3
‘Evog mBavog unyovicpog ivon
A4y + B, >4, (apy6 otddo)
Ay +4, 221 (Ypryopo otéd10)
Movaodec 3
0) H apyu toyvmta g avtidpaong TpokLRATEL VO/GTO\YOUO TNG TOYVTNTOS
OVTIKOTAGTI| GOV LLE TIG OPYIKEG TOGOTNTES TMV OVTL V.
6 4
= = = _]- . = . -1
v, =k[AJ[B]=0,25M"" sec 5M M= 0,24 M - sec
Movaoeg 2

o va, Bpodpe v ToydTTA TG AVTIOPUON S WETE TO TEAOG TOV 2°° AEMTOD
TPETEL VAL PPOVLLE TIG TOGOTNTEG TMOV VIOV EKELVN TN YPOVIKI GTIYUN).

mol 2A(g) M B@%’ 2F(s)

Apyika 6 @

Metaforég —@ W + 2w
Téhog 2°° hemtov. 6&?@) Q i-w) 2w

Ao ta. dedopév KNo el ot 20 =2 = w =1mol
Apa petd to gﬁyo%g 2% éxoope 4 mol A, 3 mol B, 2 mol I'.
4 3
D, =k[@q\<%/=0, sec”- MM = 12107 M -sec”
x Movaodec 6
OEMA 4° &
a) Ymnoreyilovtog ta mol tov aepiov B,, otn 6€om 16oppomiog ExOvpE:
n
2 ; =ny =[B,]-V,=0,5M -2L=Imol
1

N

Opo1 ka1 Tpoirolicelc ypiionc exaveinrnrikmy Osudrwy

Ola ta emavainmuira Ggpata eivou anokigiotika wvevpotin 1owoktnoio te OEDE, faoer tov vouov 2121/1993 kaou e Aisbvods Svufaons
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Ka1 TOV TOMO TS ONUOTIOTOIN OGS TOVG.

Amayopedetal Kol SUOKETAL TOIVIKA KAl AOTIKG 1] YPHOY, 1] ONUOTIELDY, ) OVOONIOTIEVDN, N OVOTOPAywYN, OMKN, UEPIKY 1 TEPIATTIKY,
N namodoon Kata ToPAPpPacy 1 OLAOKED] TOL TEPIEXOUEVOD TOVG, HE OTOLOVONTOTE TPOTO, UNYOVIKO, NAEKTPOVIKO, @PWTOTUTIKO,
nxoypapnons 1 arlo, ywpic mponyoduevy ypomty adesio. e OEDE. Kat' elaipeon oto diadiktvo kar ota loiwe MME emitpémetor vo.
xpnowporombei-ovaptnbei o vVAKO TV Emavelnmtikwv Osudrwv pe tig Avoeis tovg MONO ueté tv avéptnoi) tovg amod ty OEPE oto
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mol Ay, + B

X. Icoppomia 1 1 2 @

Yroloyilovpe TV oTaBepd yNUIKNG 1IGOPPOTIOG GTOVG T]0 K:
2 2
__[4B) _\2) _, %};
S A B] (1)1
2 )\ 2

Movaoeg 2
AoV otV 16oppomia Tpootédnke AB, N gvTidopoon copueova pe v opyn Le
Chatelier 6o mpoywpnoel wpoc T ap ondte N mocodTTaL Tov AB
EALATTOVETOL. li i

Movaoeg 2
Zymuotilovpe TOV TOPUKAT® nivom@

ol 4, U+ Bo,e=  24B,,

X. Icoppornia 1 ﬂ & 2
Alhay + 2mol
R P~ @

Metaforég S-/ + X —2x

Néa Xnu. Ioop. (JJ;@ (1+x) (4-2x)

Avrma@tcxg'ﬁymv o & YNNG 1oppomiog 1 owoia dev peTafAnonKe
€

MOYOD o1 NG Oeproxpacidg.
(4 —2xY
, Tt
K. 48] = 4= 2

1B, (1+x\(1+x

2 2

= x=0,5mol

Movaoec 3
Apa otV vea BEom yMUIKNG 1GOPPOTILAG EYOVUE TIC TOPAKAT® GUYKEVIPMOGELG:

N

Opot ka1 wpoinobiaceic ypiong enoyoinntikmy Osudrwy

Ola ta emavainmuira Ggpata eivou anokigiotika wvevpotin 1owoktnoio te OEDE, faoer tov vouov 2121/1993 kaou e Aisbvods Svufaons
™me Bépvng (mov Exet kvpwbei e to vopo 100/1975) n omoia kar uovo o kabopiler pnté. kou ovykekpiueva Kb popa Tov TPomo, ToV Ypovo
Ka1 TOV TOMO TS ONUOTIOTOIN OGS TOVG.

Amayopedetal Kol SUOKETAL TOIVIKA KAl AOTIKG 1] YPHOY, 1] ONUOTIELDY, ) OVOONIOTIEVDN, N OVOTOPAywYN, OMKN, UEPIKY 1 TEPIATTIKY,
N namodoon Kata ToPAPpPacy 1 OLAOKED] TOL TEPIEXOUEVOD TOVG, HE OTOLOVONTOTE TPOTO, UNYOVIKO, NAEKTPOVIKO, @PWTOTUTIKO,
nxoypapnons 1 arlo, ywpic mponyoduevy ypomty adesio. e OEDE. Kat' elaipeon oto diadiktvo kar ota loiwe MME emitpémetor vo.
xpnowporombei-ovaptnbei o vVAKO TV Emavelnmtikwv Osudrwv pe tig Avoeis tovg MONO ueté tv avéptnoi) tovg amod ty OEPE oto
EMIONUO 1OTOAOYIO TNE , UE OKOTLO TH UEAETH, TNV AVAADON 1 TV TPAYUATOTOINTN J1000KAAAS ATO TOV EMOKERTY, VIO TRV TPoDTOdean OTL Ta
oroiyeia wov Ga. aviAnbodv de Ba. allorwbobdv obvte Oa. ypnoiomoinfodv mTapomiavyTiKa, v LVPIOTOTAL KoL 1 VTOYPEWOY], O TMEPITTWON
OTOIACONTOTE YPNONG, VO AVOPEPETAL O SLKAIODYOG TWV TVEVUATIKDV OIKOIWUATWV TOV DAKOV.
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fap =l _3mol_ sy
v, 2L
n, _1,5mol

[A,]= =0,75M

4

n
B, _ 1,5mol _075M

V, 2L %
Z ; f Movaoeg 1

[32]:

B) 21 6€on oppomiog EYovE:

mol Ag) By ﬁ@zﬂgm
)i 2 V,=2L

X. Iooppomia 1

H peiwon tov dyxov tov doyegiov owﬁé*v%rgy TiE

v apyn Le Chatelier, n 6éon
Katevbouven mov Teivel vo av
GLYKEKPIUEVT TEPITTMOOT OU®
0EPLOV TOV GLOTILATOG, OTOTE (

0. € OTOTION TNG 1COPPOTLaG:
Movaoeg 2

(N
mol Az(g%\&j B@ = 2A4B

X. Icoppomia % & 2 V=21
Néo Xnp. IGO))Z @ @ 1 2 V=1L

Apa otnv @@n AN KNS TG0PPOTTIOG EYOVUE TIG TOPOUKAT® CLYKEVIPOGELS:
m

[AB]f%; Hj)l —2M

Movaoeg 3
=

Opot ka1 wpoinobiaceic ypiong enoyoinntikmy Osudrwy

Ola ta emavainmuira Ggpata eivou anokigiotika wvevpotin 1owoktnoio te OEDE, faoer tov vouov 2121/1993 kaou e Aisbvods Svufaons
™me Bépvng (mov Exet kvpwbei e to vopo 100/1975) n omoia kar uovo o kabopiler pnté. kou ovykekpiueva Kb popa Tov TPomo, ToV Ypovo
Ka1 TOV TOMO TS ONUOTIOTOIN OGS TOVG.

Amayopedetal Kol SUOKETAL TOIVIKA KAl AOTIKG 1] YPHOY, 1] ONUOTIELDY, ) OVOONIOTIEVDN, N OVOTOPAywYN, OMKN, UEPIKY 1 TEPIATTIKY,
N namodoon Kata ToPAPpPacy 1 OLAOKED] TOL TEPIEXOUEVOD TOVG, HE OTOLOVONTOTE TPOTO, UNYOVIKO, NAEKTPOVIKO, @PWTOTUTIKO,
nxoypapnons 1 arlo, ywpic mponyoduevy ypomty adesio. e OEDE. Kat' elaipeon oto diadiktvo kar ota loiwe MME emitpémetor vo.
xpnowporombei-ovaptnbei o vVAKO TV Emavelnmtikwv Osudrwv pe tig Avoeis tovg MONO ueté tv avéptnoi) tovg amod ty OEPE oto
EMIONUO 1OTOAOYIO TNE , UE OKOTLO TH UEAETH, TNV AVAADON 1 TV TPAYUATOTOINTN J1000KAAAS ATO TOV EMOKERTY, VIO TRV TPoDTOdean OTL Ta
oroiyeia wov Ga. aviAnbodv de Ba. allorwbobdv obvte Oa. ypnoiomoinfodv mTapomiavyTiKa, v LVPIOTOTAL KoL 1 VTOYPEWOY], O TMEPITTWON
OTOIACONTOTE YPNONG, VO AVOPEPETAL O SLKAIODYOG TWV TVEVUATIKDV OIKOIWUATWV TOV DAKOV.
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Y) 21 6€on oppomiog EYove:

mol Ay t By, & 24B,,
X. Toop. | 1 ) 2 Vz=2LaT@00K
/N
/
Ynoroyilovtag ta mol tov agpiov AB, ot véa BEon 1 ¢ 1,=800K:
[AB]:”Vﬂ:nAB =/ AB]-V, =1,5M-2L:££4\€17
1

Movaoeg 1
Me v avénom g Beppokpaciog n 1Goppo atomileton mpog ta de&id,
Onmg eaivetal amd ™V ekpavnon (avénon tovagpiov AB), Apo GOUEOVA LE
i htov AB elvon evoobepun.
Movaoeg 2

mol %
X. Ioop. V,=2L,T,=500K
Metoforéc V,=2L,T,=800K

Néa Xnu. Ioop @y ﬁ\g_i_Qy V,=2L,T,=800K

Movaoec 3

Opot ka1 wpoinobiaceic ypiong enoyoinntikmy Osudrwy

Ola ta emavainmuira Ggpata eivou anokigiotika wvevpotin 1owoktnoio te OEDE, faoer tov vouov 2121/1993 kaou e Aisbvods Svufaons
™me Bépvng (mov Exet kvpwbei e to vopo 100/1975) n omoia kar uovo o kabopiler pnté. kou ovykekpiueva Kb popa Tov TPomo, ToV Ypovo
Ka1 TOV TOMO TS ONUOTIOTOIN OGS TOVG.

Amayopedetal Kol SUOKETAL TOIVIKA KAl AOTIKG 1] YPHOY, 1] ONUOTIELDY, ) OVOONIOTIEVDN, N OVOTOPAywYN, OMKN, UEPIKY 1 TEPIATTIKY,
N namodoon Kata ToPAPpPacy 1 OLAOKED] TOL TEPIEXOUEVOD TOVG, HE OTOLOVONTOTE TPOTO, UNYOVIKO, NAEKTPOVIKO, @PWTOTUTIKO,
nxoypapnons 1 arlo, ywpic mponyoduevy ypomty adesio. e OEDE. Kat' elaipeon oto diadiktvo kar ota loiwe MME emitpémetor vo.
xpnowporombei-ovaptnbei o vVAKO TV Emavelnmtikwv Osudrwv pe tig Avoeis tovg MONO ueté tv avéptnoi) tovg amod ty OEPE oto
EMIONUO 1OTOAOYIO TNE , UE OKOTLO TH UEAETH, TNV AVAADON 1 TV TPAYUATOTOINTN J1000KAAAS ATO TOV EMOKERTY, VIO TRV TPoDTOdean OTL Ta
oroiyeia wov Ga. aviAnbodv de Ba. allorwbobdv obvte Oa. ypnoiomoinfodv mTapomiavyTiKa, v LVPIOTOTAL KoL 1 VTOYPEWOY], O TMEPITTWON
OTOIACONTOTE YPNONG, VO AVOPEPETAL O SLKAIODYOG TWV TVEVUATIKDV OIKOIWUATWV TOV DAKOV.
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0) 210 doyeto dykov V; tomoBetovvran:

Ay t By, & 24B,, N
"Edeyyog X.1. 2 2 4 Vs ’/TW_%O K
-
Ynohoyiovpe v T tov kAdopatog O, = N, OTNV  OPYIKN
2

KOTAOTOGOT, MOTE VO OIEPELVI|COVE AV TO Vot BPicKeTon o KatdoToom
YNUIKNG 100PPOTHAG 1 TPOG TO10L KATEVOVVGOT] 00EVEL 1] OVTIOpAGT:

2

4

2
Vi
(4P 1) o
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Opot ka1 wpoinobiaceic ypiong enoyoinntikmy Osudrwy

Ola ta emavainmuira Ggpata eivou anokigiotika wvevpotin 1owoktnoio te OEDE, faoer tov vouov 2121/1993 kaou e Aisbvods Svufaons
™me Bépvng (mov Exet kvpwbei e to vopo 100/1975) n omoia kar uovo o kabopiler pnté. kou ovykekpiueva Kb popa Tov TPomo, ToV Ypovo
Ka1 TOV TOMO TS ONUOTIOTOIN OGS TOVG.

Amayopedetal Kol SUOKETAL TOIVIKA KAl AOTIKG 1] YPHOY, 1] ONUOTIELDY, ) OVOONIOTIEVDN, N OVOTOPAywYN, OMKN, UEPIKY 1 TEPIATTIKY,
N namodoon Kata ToPAPpPacy 1 OLAOKED] TOL TEPIEXOUEVOD TOVG, HE OTOLOVONTOTE TPOTO, UNYOVIKO, NAEKTPOVIKO, @PWTOTUTIKO,
nxoypapnons 1 arlo, ywpic mponyoduevy ypomty adesio. e OEDE. Kat' elaipeon oto diadiktvo kar ota loiwe MME emitpémetor vo.
xpnowporombei-ovaptnbei o vVAKO TV Emavelnmtikwv Osudrwv pe tig Avoeis tovg MONO ueté tv avéptnoi) tovg amod ty OEPE oto
EMIONUO 1OTOAOYIO TNE , UE OKOTLO TH UEAETH, TNV AVAADON 1 TV TPAYUATOTOINTN J1000KAAAS ATO TOV EMOKERTY, VIO TRV TPoDTOdean OTL Ta
oroiyeia wov Ga. aviAnbodv de Ba. allorwbobdv obvte Oa. ypnoiomoinfodv mTapomiavyTiKa, v LVPIOTOTAL KoL 1 VTOYPEWOY], O TMEPITTWON
OTOIACONTOTE YPNONG, VO AVOPEPETAL O SLKAIODYOG TWV TVEVUATIKDV OIKOIWUATWV TOV DAKOV.




