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40" AigBvrig OAupmGda Xnpeiag OzwpnTikd MpoBAruara

Odnyieg e€eTaoTIKOU dOKIYioU

Na ypdyere Tavw oTo KABE QUAAC aTravTiioewy To dvoua oag Kal Tov KwdIKG oag,.

‘Exere 5 wpeg otn dtdBeon oag yia T Avon Twv mpofAnudtwy. Mropeite va fekivijoeTe
pévo agol oag SoBei n) diarayr| ‘START'.

Na xpnoipotroigite pévo 1o GTUAS Kal TNV UTTOAOYICTIKI KNXAVI) TTOU 0ag TTapEXOVTAl.
OAa 1a amoreAéopara Ba TPETEl va ypd@ovial ota KatdAAnAa koumid. Omidrmrore
ypPa@TEl aMou dev Ba BabuoloynBel. Xpnoipotroigiote To Tiow Pépog Twv oeAidwy av
XPeIGleaTe TPOXEIPES KOMEG.

OAoi o1 utrodoyiopoi 8a mpémer va ypdovral ota KatdAAnAa kouTid. Av Ypa@ere pévo
TI¢ TEMIKEG aTravTiioEelg o epimAoka TpoBAfuaTa dev Oa TAPETE HOVADES.

A@ou TeAeiwoete TNV e§étaon, Ba TPETTEl va TOTTOBETROETE OAEC TIC KOAAES Wéoa OTO
@dkeAo Tou oag 866nke. M6vo o1 kOAAe¢ Tou Ba eival pEoa GTo QdkeAo Ba
aglohoynouv. Mn cppayioeTe To PdkeAo.

Oa TpéTel va oTapartioeTe otroladnTroTe epyacia MOAIG oag doBei n diarayry ‘STOP'.
KaQuatepnon éotw kat Tpiov Aemrtov Ba odnyfoel otnv akipwon TG TPEXOUTAS
dpactnpidtnrag.

Mn @uyeTe atrd TIG OECEIG COG TTPIV GAG EMTPATTE] AT TOUG UTTEUBUVOUG.

Autéd To £EETATTIKO DOKipIO amoTeAgiTal .omé 28 oeAideg.

H emionun ayyAikri ékdoon autrig Tng e§étaong eival otn didBean oag edv mBUEITE va
TN Oeite.
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40" Argbviic OAupmada Xnueiag OewpnTikd MNpoBARpara

21a0gpég kai TutTO!

E€icwon ibavikwv

. = .4n23 -1
ApiBuég Avogadro: N = 6.022-10“° mol aepiwv:

pV=nRT
TTaBepd Aepiwv:  R=8.314JK ' mol” Evépyeia Gibbs: G=H-TS

T106epd Faraday: F = 96485 C mol™ AG° =-RTInK = -nFE_,

RT ¢,
Trabepd Planck:  h=6.62610Js E&iowon Nernst: E=F° +¥In c°
red
. . - 408 m o Evépyeia evog _hc
Taxomra pwtég: ¢ =3.000110°m s pwToviou: E= r
To pundév otnv O véuog Tou ooy
kAipaxa Celsius: 273.15K Lambert-Beer: A= IOQT =&cl

Ze 6Aoug TOUG UTTOACYIOHOUG HE T OTABEPE XNHIKIG I00PPOTTIAG O CUYKEVTPWOEIG
avaépovral o€ Wia ataBepr| cuykEvTpwon Tou 1 mol/l.. OswpioTe OAa Ta agpia 1davikd.

MNep1oBikdg Mivakag pe TIg OXETIKES ATOPIKES MATES

1 18
1 2
H He
1008| 2 13 14 15 16 17 |4.003
3 4 5 6 7 8 9 10
Li | Be B|C|N}JO]|F |Ne
6.4 | 9.01 10.81 | 12.01 | 14.01 | 16.00 | 19.00 | 20.18
1" 12 13 14 15 16 17 18
Na | Mg Al Si|P| S|Cl|Ar

2299|2430 3 4 5 6 7 8 9 10 1 12 | 26.98 | 28.00 | 30.97 | 32.08 | 35.45 | 30.95

19 20 21 22 23 24 25 26 27 28 29 30 3] 32 33 34 35 36
KiCalSclTi|VI|Cri{Mn{Fe|CoNi|Cu|Zn|Ga|Ge|As|Se| Br | Kr

39.10 | 40.08 |44.96% 47.87 | 50.94 | 52.00 | 54.94 ] 55.85 | 58.93 | 58.69 | 63.55 | 65.38 | 69.72 | 72.64 | 74.92 | 78.96 | 79.90 | 83.80

37 38 39 40 4+ 42 43 44 48 47 48 49 52 83 54

45 50 | 51
Rb{Sr|Y{Zr|Nb|Mo|Tc|Ru|Rh|Pd|Ag|Cd|In |Sn|Sb|Te| | | Xe

8547 | 87.62 |88.91§ 91.22 | 92.91 | 95.96 - 101.07]102.91]106.42| 107.87| 112.41[114.82]118.71]| 121.76| 127.60] 126.90]131.29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
CsiBal;y |Hf [ Ta{ W |Re{Os| Ir | Pt |Au|Hg| Tl {Pb| Bi | Po| At | Rn

132.91§137.33 178.49]180.95183.84186.21§190.23]192.22}195.08] 196.97 | 200.59] 204.38 | 207.2 | 208.98
87 88 104 108 | 107 { 108 | 109 | 110 | 111

105
Fr |Raf:; | Rf |[Db|Sg|Bh|Hs|Mt|Ds|Rg

57 58 59 60 61 62 63 65 66 67 68 69 70 n

64
La|Ce|Pr|Nd|Pm|Sm|Eu|Gd|Tb|Dy|{Ho| Er {Tm|Yb | Lu

138.91]140.12]140.91]144.24] - 150,36 ]151.96§157.25] 158.93]| 162.50| 164.93]| 167.26] 168.93]173.05] 174.97
89 g0 91 92 03 94 95 96 97 08 a9 100 | 101 102 103
AclThiPa| U |[Np]JPu|Am|Cm|Bk | Cf |Es |Fm|Md|No| Lr

232.04]231.04]238.03
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OVOUQTETTWVUO:

Kwdikég: GRE-

NpoéBAnpa 1

6% TOU OAIKOU BaBuou

1a

1b

1c

1d

Task 1

4

2

8

8

22

H enikéta piag @IdAng ou mepi€xel apaid udatikd didAupa evog 0EE0G KATACTPAPNKE.
M6vo n ouykévTpwor Tou eival euavayvwoTr). Me éva TTEXAUETPO TTOU fTAV KOVTA £YIVE I
ypriyopn péTpnon n otroia £5€I1§E OTI N ouyKEVTIPWON TWV 16VTWV udpoyodvou eival ion UE
TNV TIUA OTAV ETIKETQ.

a) Awore Toug XNHIKOUG TUTTOUG TEGOdpwy oféwv TTou Ba prropoldoav va ATav oTo
SidAupa edv givan yvwoTo o1l petd amd SekamAdoia apaiwon 1o pH dAAage xatd pia

povaoda.

b) Ywdpxel mBavéTnTa 10 apaiwpévo SiGAupa va TrepeiXe BeNko oo,

Ocenkd ou:
] Nar ] Oxi

Edv vai, utroAoyigTe To pH (N TOUAGYXIGTO KAVTE HIa EKTIUNON) KAl TTAPOUCIAOTE TOV TPOTTO

TTOU EPYACTIKATE.

pKaz2 = 1,99

pH:
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OVOUaTETTWVUO: Kwdiko¢: GRE-

c) Ywdpxel mlavdTnTa To SidAupa va Trepieixe o§ikd o8y,
O&Iké ofu: pKa = 4,76
] Na ] Oxi

Edv vai, utrohoyiote 1o pH (n TOUAAYIOTO KAVTE PIG EKTIHNGN) KAl TTAPOUCIAOTE TOV TPOTTO
TTOU EPYOOTAKATE.

pH:

40" IChO Oewpnnkd MNpoBAfjuara, EAAnvikr| ‘Exdoon 5




OvouAaTETTWVUNO:! Kwdikog: GRE-

d) Ymdpxe mBavotnra 1o didAupa va Trepieixe EDTA (AiBukevd Bidpivo TeTpaotikd ofu /
ethylene diamino tetraacetic acid); XpnoigomoIioTe AOYIKEG TTPOCEYYIOEIG.

EDTA: pKa1 = 1,70, pKaz = 2,60, pKas = 6,30, pKas = 10,60
O] Nar []Ox

Edv vai, UTTOAOYIOTE T GUYKEVTPWOT).

CeptA:

40" IChO @swpnTikd MpopArjuara, EAAnvikr Ekdoon 6




OVOUATETTWVUHO. Kwodikédg: GRE-

NMpoBANua 2 7% Tou oAIkoU BaBuou

Task 2
18

Mpogdiopigre T Sour TwV evivaewyv A-H (Sev atraiteital n otepeoxnueia), ue pdon Tig
TTAnpoQopics Tou divovTal OTo TTapakdTw SiIdypapua avTidpacewy:
(radical oxidation-0&giBwon pe PNXaviopd eAEUBEPWV PIZWV)

Pd radical ZnCi,
A — B ——» H.O
+5H idati B
2 (CyoHis) oxidation (C1oH180) 2
1.0
450°C 2. anH+
g Pd/C, 350°C 1. Pd/H, Na,COj, A
G -——————————
TIPS 2. NaBH
H,0, -8 H 4 ~H,0
INUEIWOEC:

¢ H évwon A cival ToAU yvwoTtdg apwiaTikég ubpoyovavepakag.

¢ To BidAupa g évwong C ot e€dvio avnidpd He vdTpio (HTTopei va Traparnpneei
ékAuon agpiou), aAAd n évwon C dev avridpd pe Xpwiikd o8u.

« H pacparooxomia '*C NMR Beixvel 6T o1 evidoeig D kai E Tepiéxouv pévo 500 e18wv
opadeg CHa.

o Orav éva SiGAupa g évwong E Beppaivetal ue avBpakikd varpio oxnpartiletal otnv
apxr éva aoTadég evBIGHEDO TTPOIdY, To oTroio ot Guvéxela ye apuddrwon divel TNV
¢vwon F.

A B C D

40" IChO @twpnmikd NpoBAnipara, EAMnvikA Ekdoon 7




OvouaTeTTWwVUNO. Kwdikoe: GRE-

NMpéBANpa 3 6% TOU OAIKOU BaBpoU

3a|3b|3c|Task 3
4 |8 |2 |14

To gapuaxo Vinpocetine (Cavinton®, Calan®) TrapaokeuGaTnKE yIa TTRWTN POpda otV
Ouyyapia (original drug) kat ivanl TToAU emTuxnuévo omig TwARoelg. H Tapaokeur Tou
BacileTai ot pia guoikl Tpddpopn évwon, (+)-vincamine {(Cz1Hzs N203), n omroia
QTTOPOVWIVETAI aTTG TO aPTTEASKANUA, vinca minor. H petarpotrn m¢ (+)-vincamine o€
vinpocetine emruyxaveral oe 500 oTadIa TA OTTOIA ATTEIKOVI{OVTAE TTAPAKATW.

(cat. = kaTOAUTNG, CONC.=TTUKVO )

1. NaOH
cat. conc. H,SO, 2. C,HsBr
> A B (Vinpocetine
CH,Cl, CHon © (Vinpocetine)
HO= :
H,CO,C C,H,
Vincamine

DAeg o1 evwoels (A - F), mou avagépovral o1o poPAnHa autd, eival kaBapd evavriopepr.

o H oroixeiopeTpikiy exarooTiaia ovotaon mg évwong A eival: C 74,97%, H 7,19%, N
8,33%, 0 9,55%.

o H tvwon B €xel 3 aAAa otepeoioopepr (stereoisomers).

a) MNporteivete TIg OWES yIa Tnv evDIAKECT Evwon A Kai yia Tnyv évwon vinpocetine (B).

A B

H peAéTn Tou peTaPoliopol kdBe pappdxou amoTeAel éva ouciwdes pépog TnE dladikaciag
TEKMNPIWONG Tou. YITapyouv TEGoERQ KUPIA TTRoIoVTa peTaBoMicol Tou vinpocetine (B):
o1 evwoelg C and D rou oxnuariovrar e avnidpdoeig udpdAuaong iy evuddrwong
(hydrolysis or hydration reactions), kai o1 eviwgeig E kai F rou eivan poiévra ofeidwong.

40" IChO Oswpnmikd MpoArfuara, EAnvikr ‘Exkdoon 8




OVOoUATETTWVUNO: Kwdikdc: GRE-

ZNHEWOEIG:

e H ofutnTa TWV TPOoIGVTWY YETABOAMCHOU HEIWVETAI CUMGWYA [E T otipd C >> E >>
D. H évwon F Oev repiéxel 6§ivo udpoyévo.

o KaBepia amé 1ig evioeig C kal E £xe1 3 GAAa aTepeoicopepri (stereoisomers), vy
kaBepia amd Tig evwaelg D kal F £xe1 7 dAAa oTepeoioopepr (sterecisomers).

o H évwon F eivan reviakukAiké SimmoAikd 16v (zwitterion) kai £xer v iBia
OTOIXEIOUETPIKN EXATOOTICIQ OUoTAoN ME ThY Evwan E:
C7211%, H7,15%, N7,64%, O 13,10%.

e O agxnuamnopsdc e évwong E amé v évwon B akoAouBei pia kard Bdon
nAekTpoviogiAn Siadikaoia (electrophilic pattern).

e O oxnuamopog e évwong D amd tnv évwon B yiveral ETAEKTIKA KAl w¢ TPOg TV
IcopEpEIa BETNG KAl WG TTPOG TN oTepeoioopépeia (is both regio- and stereoselective).

b) Nporeivete ia m@avi Sopn yia kaBéva amd Ta wpoidvra petapoAiopod C, D, E kai F.

Cc D

c) [payre pia dopr cuvtoviopod yia Thv évwon B n otrola va e€nyel Tov ETTIAEKTIKO
OXNMATIoNG TOU CUYKEKPIEVOU IgopEPOUS BEong (regioselective) Tng Evwong D kat
MpoTTavTdS TV aroucia evaAlakTikoU IcopepoUs Béong (alternate regioisomer).

40" |IChO @ewpnTikd MpopAruara, EAAnvIkR ExSoan 9




OVOPATETTWVUHO: Kwdikds: GRE-

NMpéBAnua 4 6% Tou oAIkoG BaBpou

4a|4b|4cj4d | 4e | Task 4
6 |2 [6 |8 |6 |28

Mia kOpia PeTaTpoTTh Twy ofipaviwv (ETrogetdiwv) eival To dvorypa Tou dakTuhiou. Auté
pTTopel va emTeuxOei pe didgopoug TPOTTOUG.

Kartd tnv 6€ivn katdAuon of avTiSpdacoelg TTpoxwpolv péow dnpioupyiag kamoiou €idoug
KamévTwy (KappokatidvTwy - carbenium ion-like). MNa urokareoTnpéva ofipdvia n
karevBuvon yia To dvolypa Tou SakTuhiou (BnAadr Toidg deopdg C-O omdder) e§aprdral
amé Tn oTalepdTnTa Tou evdiduecou kapBokarndvrog (carbenium ion). Doo o oTabepd
eival To evBidpeoo kapBokaridv (carbenium ion) Tégo o MOaAvOS gival 0 oXNUATIOROG Tou.
Opwe, éva avoiktd kapRokaridv e etrimedn Sopr (carbenium ion) oxnuartifeTal povo edv
gival Tpirotayég, BevfuAikd 1) aAAuAIké (tertiary, benzylic or allylic).

Kard T Baoikry katdAuon emkparéotepa dlactdral o deopég C-O mou gival oTEPEOXNMIKG
Alyétepo rapeprodiopévog (sterically less hindered bond).

Na éxete TTavrote UTTOYN TN oTEPEOXNKEia Yia TN AUon 6Aou autol Tou TrpoBAfjuarog. MNa
VO ATTEIKOVIOETE TN OTEPEOXNMEIQ XPNOINOTTOIEICTE H6vo Ta akdhouBa oUupoia deauwv
—m soulll —— Gr0U EiVan aTrapaitnTo Kai TiToTa dAAo.

a) [pdwre Tn Sopr) Tou QVTIBEWVTOS KAl Twv KUPIWVY TTPoidVTWY 6t1av 10 2,2-0iueduio-
of1pavio (1,2-srofu-2-ueBulompoTrdvio) avridpd pe pHeBavoAn gt XaUNALG
OepHOKPATiES, ME KATAAUTN

(i) Beiikd ofu
(i) NaOCHs.

2,2-dimethyloxirane

e NaOCH,

CH,OH CH,OH

L
o

b) [pdyre T dopr Tou KUpIou TrPOIGVTOS 6Tav 0 £TTOEIBIKGS BakTUAlog (epoxide ring) Tou
axdAouBou TTapaywyou Tou Aeukorpieviou (leukotriene derivative) avoiyel [i€ Tnv
£widpaon Tou avidvrog RS™.

40" IChO Oewpnrikd MpoRAquara, EAAnvikr Exdoon 10



OVOUATETTWVUO: Kwdikdg: GRE-

Aidpopa Topwdn 6€iva apylAotrupimikd (aluminosilicates) pmropouv etmriong va
XpnoigotromnBouv yia va KataAlcouv T PetatpoTmh Twv aAkuA ofipaviwy. EmipdoBera pe
TO Gvoiypa Tou SakTuAiou, o KUKAIKOC SiepIiopos Bpébnke va gival i Baoiki oeipd
avTIdpdcEwy TTOU TTapdye! KUpiwg Tapdywya pe eEaueAeis kopeouévoug BakKTuAioug Je
BUo dropa ofuydvou oTig Béoeis 1,4 (1,4-dioxane derivatives).

c) [pdyte T Sopn (Gopég) Twy Mo mlavwy 1,4-dioxane Tapaywywy otav f Evwon
gxkivnong ivail 10 (S)-2-peBuroipdvio ((S)-1,2-emofutrpotrdavio). AWOTE emiong TN
dopr| Tou aVTIOPWVTOG.

(S)-2-peburoéipdvio ((S)-2-methyloxirane) Tpoibdv

d) [pdwie Tn Sopn (Bouég) Twv uttokareoTnuévwy 1,4-dioxane(s) 6tav 1o avridpov
emoteldio (epoxide) eival (R)-1,2-eofu-2-peBulofoutdvio ((R)-2-aiBuho-2-
HeBuAoIpdvio). Aworte eTriong Tn dour Tou avTIBPWVTOG.

(R)-1,2-emofu-2-pebulofoutavio ((R)-1,2-epoxy-2-methylbutane):

e) [pdwre m dopr (Dopég) Twy utrokareoTnuevwy 1,4-dioxane(s) Otav auti n
avridpaon yiveral ye pakepikd 1,2-emo§u-2-peBurofoutdvio, (2-ailBulo-2-
peBuAogIpdvio).

40" IChO OewpnTikd MpoBAfuara, EAAnvixn ‘Exdoaon 11




OVONATETTWVUHO:!

Kwdiké¢: GRE-

40" IChO Gewpnrikd MpoBAiuara, EAAnvikA Exkdoon
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OVOUATETTWVUHO: Kwdikdg: GRE-

NMpo6BANua 5 7% Tou oAikoU BaBuoU

5a | 5b | Task 5
67 | 33 | 100

O1 A ka1 B eivan Asukéc KpUOTaAMIKES oucies. Kai o1 5Uo eival oA BIaAUTEG OTO vePS Kat
JTropei va Beppaveoly HEXP! KAl TOUG 200°C xwpic va ahAoiwBolv eviy kai o1 d0o
SIQTTIVTAN O YNAGTEPES Beppokpacics. EGv udarké SidAupa 20,009 Tng A ( wou gival
eAA@PWC Baoikd, pH=8,5-9) TpooTeBel ot udamikd SidAupa 11,529 Tng B (Trou eivai
ehappuig 6Evo pH=4,5-5) oxnuariderat Aeuké iZnua C, 10 omolo agol dInon®ei, EeTTAuBEi
ka1 Enpaveei, Juyis: 20,35g. To dirfnpa eival ouaIaoTIKE oudETEPO Kal avnidpd pe 1O
ofiviopévo didAupa Tou Kl Bivovrag xagé didhupa. Otav Bpaotei 10 difénua eaTpileTa
Ywpi¢ va aproel umdAeiupa.

To Aeukd oteped D apaokeudZeral pe I0Xupr| O£puavan Tou A atroudia aepa.

H e£wBeppn avtiSpaon Tou D pe vepo Siver éva dxpwpo didAupa. Autd To didAupa av
apeBei oe avolktd Soxeio, axnpariel oyd otyd Acukd ignua E kan agrivel pévo vepd. To
oteped D eriong perarpémeral oo E pPeTd amd maparteTapévn ékBEon oTov aTUOCPAIPIKO
aépa ot Beppokpacia dwiatiou. Qatdéco Bepuaivovrag 1o D pe aépa aToug 500°C
Trapdyetat pia SlapopeTikr) Aeukr ouaia n F, n omoia eival eAdxioTa BiaAuTr oT0 VEPS KAl N
udda e eival povo To 85,8% g padag Tou E rou gxnuatioTnke amo Tnv idia TogdTRTA
tou D. H F avmidpd pe ofiviopévo SidAupa Kl Sivovrag kage SiGAupa.

H E ptropei va petatparei miow otn D edv avagAeyel oToug 1400°C. H avridpaon Twv
udarikiv SiaAupdrwy Tng B kai D oxnuarife emiong 1o ifnpa C kal ouvodeueTal amé pia
XapaktnpioTikhg pupwdid.

a) AQOTE TOUC XNUIKOUG TUTTOUC TWV EVWOEWY A-F.

A B C

D E F

b) [pdwre Ti¢ cEI0WOEIS YIA GAEG TIG XNHIKEG avTIBPATEIG TTOV avapépénkav
(H eiowon yia Tn Beppikr) didotracn tou B dev amraireitan).

E€iowoeig:

40" IChO Oewpnniké MNpopAfjuara, EAAnvikA Exkdoon 13




OvopaTteTTwvulo.

Kwdikég: GRE-

40" IChO OewpnTikd MpoBAfjuara, EAAnvIk ‘Exdoan
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OVOUATETTWVUHO: Kwdik6¢: GRE-

NMp6BANpa 6 7% Tou OAIKOU BaBpOU

6a |6b|6c |6d|6e |6f | B6g| Task6
3 |5 (3 |6 |6 |12|10]45

Edv aépio xAwplo SioxeTeuTel o€ vepd Tou Bpioketal kovtd oTo onueio TMgews
TTaparnpeital Tpagivwtrd oreped ot pop@l} vipadwy. Napduoia IEApaTa oxnuari¢ovral ko
ME GAAT aépia OTMWE TO HEBAVIO KaI T EUYEVH aépia. AuTd Ta UAIKG TTapoucidgouv
evBiagépov yiari TepdaTieg TOoOTNTEG ATTO TO KAAOUNEVO WG ‘Evudpo-pEBAvIO’ TIoTEUETON
611 UTTGpYoUV OTN PUOoN (0l TFTOCATATES QUTEG Eival CUYKPIGIPES HE QUTH] TWV ATTOBEUATWV
TOU (PUOIKOU aepiou).

OAa auté 1a ifpara £xouv TTapduoieg dopéc. Ta pépia Tou vepoU Alyo TTpIv To anleio
m¢ews oxnuarifouv pia doun Ye deopolc udpoyovou. Mépia aspiou oTaBePOTTOIO0V QUTA
™ Soun yepiovTag Ta PeyGAa Kevd TTou €xEl kal oxnuarifovrag ta Aeyopeva clathrates.

O1 kpUoTaAACI TwV clathrates Tou xAwpiou kal Tou yeBaviou éxouv akpIBug Thv idia dopr).
H dopikr} Toug povéda sival Swdekdedpa ou oxnuarifovrar amd 20 pépia vepou. H
OTOIXEKBNG KUYeAIBA (unit cell) Tou KpuoTdAlou propel va BewpnBel 6T avrikel 6To KUPBIKS
evdokevTpwuévo olatnua (bee i body-centered cubic) kai eivan ouPTTANPWUEVN PETE TG
mo mavw dwdekdedpa Tou gival oxedov opaipikd. Ta dwdekdedpa eival evwpéva pe doo
emMTPOoBETA POPIa veEPOU TOTrOBETNHEVA OTIS £Dpeg (face) Tng Baoikrg kuweAidag. H
SidoTtaan TnG akurig TnNg Baoikrig kuyeAidag eival 1,182 nm.

Y1rapyouv 800 €idn kevol xwpou atn dopn auth. O évag eival 0 EOCWTEPIKGS XWPOG TOU
dwdekdedpou (TUTOG A) Ka £ival GXETIKAE MIKPOTEPOG ATrd TOV AAAO KeVS XWpo (TUTTOU B)
TTOU UTTAPXE!I OTN KUWeAIBa. Z1n oToixeiwdn KupeAida utrdpyouv 6 kevoi xwpol TiTrou B.

a) Néoo kevol xwpol TiTou A Bpiokovtal ot KGBe oToIXEIWDN KUWEAIDT;

b} [Néoa wopia vepol utrdpyouv o€ KABe oToIXEWwdN KUYEAIDQ;

¢) Edv 6Aa Ta kevd gidofeviicouv £va popio, moid 6a gival n avaloyia popiwv vepol
TPOS PIAOEVOUEVT HOpIa.

d) To ‘évudpo peBavio’ oxnuarideTal e TN Sopr TTou TEPIYPAPETAI GTNV EPWTNON €) O
Beppokpacieg 0-10 °C. Moid eival n TukvoTATA TOU,

40" IChO OewpnTikd MpoPAripara, EAAnvIkA ‘Exdoon 15




OVOMATETTWVUHO:

Kwdikog: GRE-

MukvétnTa:

e) H TukvéTnTa Tou ‘Evudpou XAwplou’ sivar 1,26 gicm®. floid ival n avahoyia popiwy
VEPOU TTPOS PIAOEEVOUEVA MOPIAa OTOV KPUOTAAAD;

Avaloyia:

Mola kevad eivai o TBavo va yepigouv ae éva TEAEI0 Evudpo KPUOTAAAO XAwpiou.
ZNMEIDCETE éva 1] TEPIOGOTEPA.

[IMepikd A [ JMepiké B [JOM1aA [JOAaTa B

O1 OHOIOTTOAIKES AKTIVES QVTIOTOIXOUV OTIS AITOOTAGEIS PETAED TwY arduwy OTav auTd eival
EVWHEVA pE OHOIOTTOAIKG Beopd. Ze repimTwon oy dev UTTApXEl opotoTTOAIKOG deopG
£Va METPC TNG ATTOOTAONG METALU TWy aTéwy Eival n akriva Van der Waals (ta dropa
Bewpouvial we okAnpES opaipeg- modelled as hard spheres).

Artopo | Aktiva Opol1oTToAIkoU Seopdou (pm) | Mn deouik@ -Aktiva Van der Waals (pm)
H 37 120
C 77 185
0 73 140
Cl 99 180
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OVOUATETTWVUHO: Kwdikég: GRE-

) Baoiopévol oTi¢ akTiveg opolotrohikou Seapol kal Van der Waals rou divovtal ovo
Mo Trévw Trivaka, EKTIUAOTE dTTou eival SuvaTé Troia PTTOpEf va gival Ta KaTwTepa i Kas 1a

avITEPA OPIA TNE PEONG OKTIVAG TWV KEVGV. AIKQIOAOYATTE TNV ATTAVTNON Tag.

<r(A)< < AB)

Aivovral ol o xdTtw diadikaaieg
H20(l) — H20(s) (1)
X CHa(g) + H20 (h— xCH4.1H2O(clathrate) (2)
g) [oid sival Ta TTPGONUA TWV TTIO KATW BEPUOSUVAHIKWY HEYEBWIV, TTOU avagépovral

OTIC avd mole TFOGATNTEG TWV TFIo TTavw avTidpdocwy aToug 4 °C kal Tpog T
OUYKEKPILEVN KATEUOUVON. ZNUEKDOTE WE éva —, 0 ff +.

TPOCNHO

AGr(1)
AGn(2)
AHw(1)
AHn(2)
ASm(1)
ASn(2)
ASm(2) - ASm(‘l)
AHw(2) ~ AFn(1)

40" IChO OswpnTikd MpopAripara, EAAnvikS Ekdoon
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OVONATETTWVUHO! Kwdiko¢: GRE-

MpoéBAnpa 7 8% Tou oAikoU Babuou

7a|7b|7c|{7d|7e|7f| 79| 7h | Task 7
2 |1 |4 (2 |8 |5]|8 1242

To 8iBeiovIKS 16V (S206%7) eival éva OXETIKG adpavég avopyavo 16v. MTTopei va
TaPACKEUAOTE e guveyr| SioxéTeuon Siogeidiou Tou Beiou oe Traywpévo vepd oTo otroio
¢éyouv TPooTeBEl Hikpég TToooTNTES diogeidiou Tou payyaviou. KdTw arrd auTtég TIg
ouverKee axnuarTiovial S:06% kat SO avidvra.

a) [pdwre Ti¢ XNUIKEG EEICWOEIG TWv BUO avTIBPATEwWY.

AgoU oAokAnpwaei n avtidpaon TpootieTal oto piyua Ba(OH)2 péxpl Tn mAfPN
iruaTtoToinan Twy BEIKWY avIOVTWY. T GUVEXEIQ TTPOCTIBETal NazCOas.

b) [odwre TIc EI0WOEIG TWV AVTIBPACEWV TTOU TTPAYHATOTIOIOUVTAl PE TN TTPOOBNKN TOU
N82003.

$1n ouvéxeia eatpiovrag pépog Tou SIaAUTN To NazS20s KpuoTaAAWveETaL. O1 kpUoTAAAOI
Trou TrpokUTToUV SiaAUovTal E0KoAa oTo vepd kai e Sivouv ignua pe To SidAupa Tou BaCls.
Orav 70 oTeped OepuavBei kan SiatnpnBei otoug 130 °C, Trapartnpeital armwAeia pdlag
14,88 %. H Agukr| okévn Trou TpokuTTel SlaAveral aTo vepd Kai Be Biver ifnua PE T0
SidAupa Tou BaCl,. Otav véo delypa Twv apXIKwv KPUSTAAwY Bcppaveei kal diarnpnOei
atoug 300 °C yia HEPIKES WPEG XAvel To 41,34% g padag Tou. H Aeukn oKovn TToU
TPOKUTITE DIGAUETCH 0TO vEPOS Kai Bivel Aeuko ignpa pe SidAupa BaCla.

¢) AWOTE 10 XNUIKO TUTTO TWV apXIKWY KPUCTAAAWY Kal ygdg.]ne TIC XNMIKES EEIOWOEIG
Twv 500 avTidpdoswy Tou Tpayuaromololvial otoug 130°C kai 300°C avrioToixa.

Xnuikég Tutog:

Xnuixn E€iowon (130 °C):

Xnuikn E§iowon (300 °C).
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OVOUQTETTWVUNO: Kwdikds: GRE-

MapséAo ou 10 S;067 16V BeppoBuvapikd sival éva KaA6 avaywyiké owpa, dev avTidpd
pe ofedwTIkG gwpaTta ot Beppokpaaia Swhariou. QoT600, oToUg 75 °C Kal OE 6Ivo
mepiBaMov pTropel va oéeidweei. Mpayparotoifdnke pia ogipd TEIPaUATWY XNUIKAG
KIVATIKAG XPROIHOTIONOVTAG TO BPWHIO WG OEEIBWTIKG.

d) [pdwre T XNUIK €iowon yia v avtidpaon PeTagd Tou Bpwyiou kail Tou S,06%
IOVTOG.

O1 apxIKkéS Tax0TnTES (Vo) TG avTidpacng TrpoadiopioTnKav Ot pia oeIpd amd TelpapaTa
Trou £yivav atoug 75 °C.

[BI’z]o [NGzSzOe]o [H+]o Vo
(mmol/dm®) | (mol/dm?) | (molidm®) | (nmol dm=s™)
0,500 0,0500 0,500 640
0,500 0,0400 0,500 511
0,500 0,0300 0,500 387
0,500 0,0200 0,500 252
0,500 0,0100 0,500 129
0,400 0,0500 0,500 642
0,300 0,0500 0,500 635
0,200 0,0500 0,500 639
0,100 0,0500 0,500 641
0,500 0,0500 0,400 511
0,500 0,0500 0,300 383
0,500 0,0500 0,200 257
0,500 0,0500 0,100 128

e) [poadiopioTe TNV TGEN TNG avridpaong we Tpog Brz, H* kat $:0627, TNV TEIPAMATIKA
e€igwon TNg avridpaong, Kai TNV TIA Kat Tig Hovadeg Tng oTabepdg TG TaxUTNTag.

Tagn aviidpaong yia Bra: yia H: yia Sz06%:

Nepapariki Efiowon Taxonrag:
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OVOMATETTWVUNO: Kwdikog: GRE-

T Trapéyola TElpdparTa Xpnoigotrorionkav we ofeidwrikd atoug 75 °C, XAwplo, Bpwplxd
16vTa, UTTEPOEEIBIO Tou UBpoYSVoU, Kal XPpWHIKG 16via. O e§IgoeIg TaXUTNTAG AUTWV TWV
avTISpdoewy eival avAAOYES JE aQuUTHV TTou BpéBnke yia To Bpwpio. O1 povadeg GAwv Twv
cmBepwv TaxuTnTac sival iSieg kai o1 TIPEC Toug eivan 2,53-107° (Clp), 2,60-107° (BrOy),
2,56:10° (H,0), ka1 2,54-107° (Cr,07%).

‘Eyivav emriong meipdpara ye o§iviopévo didAupa diBetovikd vdrpio (sodium dithionate)
Xwpic Tnv mpoodiikn ofeildwrtikol. FapakoAouBwvrag Tn Siadikasia Pe PacuATooKOTTIA
UV (UV spectrophotometry), Taparnpi@nke n apyn eppdvicn piag Jivng amoppdenong

_(absorption band) Trepi Ta 275 nm. To 6§ivo B€1ko 16v TTou eival TTpoidv TG avTidpaong dev
amoppoPd wavw amd ra 200 nm.

f) Awore 1o XNIKS TUTTO ToU £fdoug, GTO OTToio OPEIAETAl KUPiWG N vER {wvn
amoppdenorng (absorption band) kai ypdwre tn XnHIKr e€icwon Tng avtidpaong Tou
TpayuaroTroieital amouaia ofeidwTikou.

Xnuixdg TUTTOC TOU £id0UG !

AvtiGpaon:

Eyive €va Trslpaua oToug75 °C Me Tig adiouBsg APXIKEC CUYKEVTPWOEIS: [NazS20s] =
0,0022 mol/dm® kai [H*]= 0,70 mol/dm® . Z1n SidpKeIa TOU TTEIPGHATOS UEAETABNKE N
uemBo)\t‘] ¢ amoppdpnong ota 275 nm. Me Baon autr) Tn HEALTN £YIVE MG KQUTTUAN TRG
ATopPPOPNONG O CUVAPTNON HE TO XPOVO TTOU QVTIOTOIXEl OF YEUBO-TTPWTNG TASEWS
avtidpaon pe xpdvo nuI-{wrig 10 wpeg ka1 45 AeTTTd.

g) YmoAoyiore Tn oTaBepd TaxuTnTag Tng avridpaong.

k:

EionynBeite wa xnuixn egicwon Tou oTadiou TTou kaBopilel Tnv TaxuTnTa TNG avtibpaong
érav xpnoidotroindei oZe1dwTIKO.

Xnuikh e€iowon Tou oradiou Tou kaBopilel TV TayxoTnTa:

Or1av 10 uTrepiwdIké 16v (To oTroio gival rapdv w¢ HalOs™ ot udamkoé didAupa)
XpNOIMOTTOIRENKE WG o§s|6w7||<6 yia 10 B18e1ovIKO 10V, TO TrEipapa TTapakoAouBienke
PUOPATOOKOTIKG OToUC 75°C Kal oE 500 SIagopeTIKG prikn KUpaTos. To Sidypappa
amopPPOPNUNG CE CUVAPTNON ME TO XpOVo cpalverul atnv ewépevn oeAida. O o:pxmég
oustvrpwos|§ givar: [HalOg 7] = 5,3-107* mol/dm?, [NazS;06] = 0,0519 mol/dm?, [H*] =
0,728 mol/dm®. Z1a 465 nm, pévo T0 [2 AmoPPOPA Kal 0 GUVIEAECTHG uoplamg
amoppoenang eivar 715 dm®mol'em™. Z1a 350 nm, pévo To I3~ amoppo®d kal o
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OVOuATETTWVUMO: Kwdikog: GRE-

GUVTEAEOTIG POpPICKS aTroppdenang eivar 11000 dm®mol 'em™. To prikog Tn¢g OTTIKAG
Siadpoprig firav 0,874 cm.

0.20
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h) [pdwte Tig XnHIKéS EEI0WOEIG TG avTidpaong TTou augdver TV aToppd@non oTa
465nm, xal TG QVTIBPOONS TTOU PEKHVEI TNV atToppdenon oTta 465nm.

Auvgnon:

Meiwon:

YmroAoyigTe 1o Xpévo TTou aTraiteital oTa 465nm yid va GTROE: N ATTOPPOPNTT OTO LEYICTO.

tmax:

Motd avapévere va eival n avahoyia Tng kAiong TNE KapTTUANG aroppéenong oTNY TEPIOXT
auEnonc TPog T KAIGN TNG KAUTIOANG ATToppOPNONG OTNV TIEPIOXH HEIWANG (HETPNHEVES
gt 465 nm)

Avaloyia KAicewv:
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OVOMATETTWVUHO: Kwdikdg: GRE-

npéﬁl\npa 8 7 % TOU OAIKOU BadpoU

8a|8b|8c|8d[8e|8f 8g)|8h|8i| Task8
3 /3 (4 [3 |3 |27 |3 |5]32

H Seamovic Z eivai pia AQuTrpr @oiTfiTpia Tng oTrofag N EPEUVATIKNA epyaoia frav va
HEAETATEI TN CUPTTAOKOTIOINGT GAWY TwV 1vTWY Twv AavBavidwv (I11) pe
veooxediaopévoug utrokaTtaoTareg (complexing ligants). Mia pépa kateypaye UV-vis
amroppopnan Tou Ce(lll) kai evog 1IBIaiTepa acBevoUg CUNTTAOKOTIOINTH HE £va
PpacuaTopwToETpo. Naparipnat 611 PEPIKES PIKPEG PUOTAIDES Eixav OXNMATIOTE OTNV
KAEIOT] KUYEAIBa OTO TEAOG TOU SWBEKGWPOU TEIpapaTog. ZOvTopa katdAaBe 6Tin
Trapoucia Tou YTTOKaTaoTaTn dev fTav amapaitnn yia TY EJEAvIoN QUTWY TwV
PUOaAIBWY KaI CUVEXITE Ta TrEIpdpaTa Tng e ofiviopévo SidAupa CeCla. EmiAéov
avakdAuye 6T 8 oxnuarifovrav puoaideg dtav to SidAupa fitav pEca oo
PATHOTOPWTONETPO XWPIG auTd va eival avappévo. Xt cuvéxela n deotroivig Z
XpnoIpoTToinae éva pikpd Soxeio quartz, péoa oTo oTroio BUBICE £va EKAEKTIKG NAEKTPGSI0
YAWPIOUXWV IGVTWY, £TTIONG ixXe TN SUVATETNTA va TIAIPVEI OE TAKTA XPOVIKA SiaoTipara
SefypaTa yia pacHaToPWTOHETPIKES PETPROES. PUBUIoe (calibrated) To EKAEKTIKG
NAEKTPOBIO 1OVTWV XAWwpiou XpnoipotroivTag SUo diagopeTikd diaAlpara NaCl kal mApE
10 akGAouBa arroteAéopara:

Cnect (Molidm®) | E (mV)
0.1000 26.9
1.000 322

a) AGaTe éva TUTTO YA TOV UTTOAOYIOKO TNG CUYKEVTRWOTS TWV XAWPIOUXWY 16VTWV
ayviwoTou deiyuarog pe Bdon Tv Tilr Tou duvapikol Tou nAekTpodiou (E) rou
HETPBNKE (yIa TO dyvwaoTo deiypa).

[Cr]=

H deoTroivig Z UTTOASYIOE £TTIONG TO CUVTEAECTH HOPIAKI|G ATOPPOPNONG YIa TO Ce* (&=
35,2 dm’mol'em™) a1a 295 nm, kat yia TEPIOCGTEPN AOPAAEIQ UTTOAGYIOE KAl TO
OUVTEAEDTH LOPIKAC aTroppdPNnong Tou Ce** (¢ = 3967 dm’mol'em™).

b) AwoTe £va TUTTO YIa TOV UTTOAOYIGHG TNG CUYKEVTPWONG TOU Ce* xpnoiNoToIVTag
N LETPNON TNG aTToppPdPNONS GTa 295 nm (A) pETPnUéVR O DIGAUHA TTOU TTEPIEXEI
CeCl; [ommikr) Biadpopr| kuyehidag {cuvette path length): 1,000 cm].

[Ce™]=

H deoTovic Z eToipace éva SidAupa Trou Tepieixe 0,0100 mol/L CeCls kar 0,1050 mol/L
HCI, ka1 &pxloe To Teipapa TS avaBovrag pia AduTra pe Toixwuara quartz. To HCI dev
amoppod ota 295 nm.

c) Noiéc fjTav o1 avapevopeveg apxikég evOEIEerg aoppdPnong Kal SuvapiKou;
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OvVOuATETTWVUHO! Kwdikog: GRE-

Azgsnm=

E=

Mpiv 1o TToooTIKG TrEipapa n deoTroivig Z padeye 10 aépio Trou EKAUONKE Ot £va TTOAU
TPOOoEKTIKG e€oudeTepwpévo BidAupa methyl orange (AgikTng ogeidoavaywyrig Kai o§€og-
Bdong). NapdAo Tou £ide va To diamepvolv puaalideg To XpwHa dev AAate o0Te
£c0WPI0oE aKOUa Kal JETA AT Ia PEpA TUVEXOUG POING.

d) Me Bdon 1a Sedopéva auTod Tou TEIpdPaTog SWATE Toug XNpIKoUg TUtToug Suo
agpiwv, Trou amokAcietal va Bpiokovral oto delypa Tou £XEl pwTOBOANBEL.

Kard tn SIGpKEIa TOU TTOTOTIKOU TTEIPAPATOS KATEYPAWE TIG TIHEG TNG ATTOPLOPNONG KAl TOU
SuvapikoU o€ TakTd Xpovikd diaotrijpara. H aBefaibTTa TWV QWTOHETPIKWV HETPIOEWY
gival £0,002 ka1 quth Twv peTpricewy duvapikou gival £0,3 mV.

Aigpkeia (min)} | 0 120 240 360 480
A295 nm 0,3496 | 0,3488 | 0,3504 | 0,3489 | 0,3499
E (mV) 19,0 18,8 18,8 19,1 19,2
e) [poadiopiorte TN péon TaxuTATA HETABOANRG TWV CUYKEVTPWOEWY TOU ce*, CI, kau
H*.
d[Cce®)/dt =
d[CI)/dt =
dfH'/dt =

Tnv erdpevn pépa n Seomoivig Z XpnoIUOTTOINOE Ui ICXUPT BOVOXPWHATIKY) aKTIVOBOAIQ
(254 nm) evrdoewg 0,0500 W. 06r‘|vr|oe v aktiva diapegou evog, Pfikoug 5-cm, quartz
QWTOaVTIDPACTAPA TroU EiXE YEMIOE! PE TO iB10 0§ ivicpévo didhupa CeCls Trou ixe
xpncluonomosl kal mpwTOTEPA. METPNOE TO CUVTEAEOTH popIakfg atToppdPnaong Tou ce*
(£= 2400 dm’®mol 'em™) o1a 254 nm.

f) DNoid mocooTd Tou PWTES ATTOPPOPATAI OE aUTH TRV TTEIpaparTikr didragn;
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OVOUATETTWVUHO: Kwdikog: GRE-

KaraokeudaTnke didragn mou Sivel T Suvardtnta 1o aépio Tou Trapdyeral, apou diEADE!
péoa atrd pia ayida uypagiag, yia va amopakpuvBolv Ta fvh Twv aTHwy vepou, va
SiapiBaletan oe éva KAsIoTO BGAapo 6ykou 68 mL. O BdAapog eival e§0TTAIONEVOG PE
HavouETPOo akpIBeiag Kal avagAexTipa. Apxikd éBaAe oTo 8GAapo §npé apyd kai n Tricon
firav 102165 Pa ka1 0Tn OUVEXEIR Avaye Tn AdpTra kal dpxioe va GUAAEYES TO QEPIO. ZE
18,00 wpeg, n Ticon éprace Ta 114075 Pa. H Bepuokpacia fitav atabepd 22°C.

g) MNpogdiopiote TRV TTOGATHTA TOU AEPioU Trou GUAAEXONKe oTO BaAapo.

| Ngas'

Z€ auTd 1o onpeio n deoroivic Z £oBnoE TN AdUITa Kal TTATNROE TO KOUUTT TOU ava@AekThpa.
Orav o 8dAapog wixenke atnv apxIkr Bepuokpacia, n 1Ak tieon firav 104740 Pa.

Npoteivere  XnHIKO TUTTO agpiou / XnuikoUg TUTTOUG aEpiwy TTOU GXNHATIOTNKAV Kal
ouMAéExTnKav. AwoTe Ty egicwaon Tng apxIkAG XNHIKNAGS avTidpaorg Tou TPAYUATOTTOINBNKE
ME TNV PwToRdANON.

Atpio(ia):

Avrtidpaor):

h) Noid 8a propouae va eivail n TEAIKNA Triean YeTd v avagAegn edv o BaAapog
yepiZétav Je Ta aépia yia 24 WPeG TTPIV TNV avaPAeEn.
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OVOUATETTWVUO:

Kwdikés: GRE-

i) Dpoodiopiote TV KRavTkh amddoon oxnuatiopol poidvrwy oto didhuua Ce(lll).

KBavrikrj amédoon:

40" IChO GswpnTikd NpopAfpara, EAAnvikA Exkdoon
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OVOUATETTWVUMO: Kwdikoc: GRE-

Np6BAnua 9 6% TOoU OAIKOU BaBHOU

9a |9 |9c [ 9d | Task 9
12121]15]9 |57

To oToixeio 8aMio (Thallium) utrdpxel ot dlo ofeldwTIKES kataoTdoelc: TI* and TI*. Ta
16vTa 1wdiou ptTopouyv va evwBolv pe To 1dio oxnuarifovrag Tpi-iwdiotxa 16vra (I37) oe
udarnkd Siahupara.
Ta kavovikd SuvapiKd ofeIdoavaywyrig yia HEPIKES atrd TIG OXETIKEG avTidpAaEIg eival;
TI*(aq) + e~ — Ti(s) E° =-0.336 V
TI**(aq) + 3™ — TI(s) E°=+0.728V
Ix(s) + 2e” = 2I'(aq) E’=+0540V
H ora@epa iooppoTriag Tng avridpaong Ix(s) + [(aq) — I37(aq): Ky = 0.459.

H Bepuokpacia Bswpeital otadepry T=25 °C yia 6Ao 10 mPOBANUG.

a) YmolovioTe To duvapixé ofeidoavaywynig yia TiS TTApAKATw avridpdoeic:
T*(@aq) +2e — Ti*(aq) E°%

I;7(aq) +2 e~ —3 I'(aq) Es

E°5=

b) [pdwre Toug epreIPIKOUG TUTTOUG YiIGt OAES TiG BewpnTIKG SUVATEC OUDETEPEC EVIDOEIC
Ol OTroiEg TIEPIEXOUV £va 16V Bahiou kal oroloBIToTe apiOpd 1I6vTWY 1wdiou ko TpI-
1WBIoUXWV 16VTWY WS avidv 1] aviovTa.

YTrdpyxel £vag EPTTEIPIKOG TUTTOG Trou PTTopei va aviikel ot 0o dIapopeTIkéC eviaelg. Moidg
egival;
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OVOoNOaTETTWVUHO. Kwdik6¢: GRE-

Me Bdon Ta kavovikd duvapikd ofaidoavaywyrig, Toid amod Ta 300 1IC0pEPH TTOU
avagépovTal o Tavw £ival o oTaBepd ot TPOTUTTEG CUVBIKES, TpdYTE TN XNHIKA
avTidpaon icouepiwong ammd 10 €va oTo GAAO ICOMEPES TOU IwdioUxou BaAiou.

Mo oTaBepd:

lcopepiwon:

ZXNHOTIOH6G CUNTTAGKOU PTTOPET VA aVACTPEWE! QUTH TNV |oop£o1'ria. H oAkny (aBpoIoTiKi)
oTaBepd TG avTidPAONC YIa TO GXNHATIONS Tou GUUTTAGKoU TI** + 4T — TII,~ eivan B =10%7

¢) TCpdawre Tnv avtidpaon wou yiveral étav SidAupa Tou o oTaBepol ICOHEPOUS TOU
1wdlouxou BaAiou katepyddeTan pe mepicoeia KI. YwoAoyiote Tn ataBepd 100ppoTiag
yia aut v avridpaon.

Avribpaon:

Kz:

Av 10 diGAupa Tou Mo oTaBepol IGoPEPOUG Tou ILBIouxou Bahiou katepyaoOei pe éva
IoXupa Baoiké avTidpacTriplo, UTopEl va TaparnenBei kadifnon piag patpng ouciag. MeTa
TNV QTTOUAKPUVOT TOU VEPOU TTOU TEPIEXETAQN OTO inpa, TO amropévov UAIKG TTepIEXE) 89,5%
BdMio (katd pada).

d) Doid¢ ivan o euTreIpikOg TUTrOG auTHS TRS évwong; Aci§Te Toug uTToAOYIOHOUG TAG.
Cpdwre pia 1I000TABUICPEVN €icwaon YIG TO oXNUATIONS TNG.
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OVOMATETTWVUNO. Kwdikds: GRE-

Xnuikdg TUTTOC!

Xnuikr egiowon:
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