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- Audpketo d10y@VIGHOD 3 dpEC.

- Mnv Egydoete va yplwete evaviyveoto, 6To Ydpo ov Ha kalvedel adia@ovadc, To
ovoud coc, Tn 01evdvven cac, Tov apldpd Tov TNAEPAOVOL GUC, TO OVOULO TOV GYOAELOV
oac, TNV TEEN coc Kot TEAOC TNV VTOYPUOT) GOC.

- No kaAdyete to oToyyEia 560G, 0Pod TPONYOVUEVOS TIETOTTOMOEL 1) TOVTOTNTA GOG KOTA TV TAPAdooT
TOV YPOMTOV GOG.

- T'o kGBe epdNON TOL lov MéEpOovg Wio KoL PHOVOV OmvINGY Omd TIG TEGGEPLS AVOYPUPOUEVES gival
o®oTi. No TV EMCNUAVETE KOl Vo YpAWETE TO YpAppa TG c®otg andvinons (A, B, I' 1 A) otov wivaka
mg oelidag 9, AIXQX EXOAIA.

Llpoooyy:
n oclida e tic Amavtijoeis Twv Epwtijoswy Hoilanis Emioyng npénel va emovvaplsi ue
oVPPaTTIKG 670 £EDPVIA0 Tov TeTpadiov TwV ATAVTIGEWY Kal HE TO OVOUATETWOVOUO TOD HalnTi.

- Kdbe ocwom amdvinon tov lov Mépovg (EPQTHZEIX TTOAAATIAHE EINIAOTHE) AopPdver 2
povades. O mpoPremdpevog pécog ypdvog amdvinong yw Kabe epdnon eivon mepimov 3 pe 4 min.
Emopévamg dev mpénet vo KaTovoAMDGETE TEPLGGOTEPO ANd o TEPimOV dpa kot 20 min yio To PHEPOG ALTO.
Av kdmowo epmtnon cog mpofAnpotiletl Wiaitepa, Tpoympnote oty emOUEVT Kol emavérDete, av £xete
xpoOvo. Z1o 20 Mépog tov AXKHEEQN agiepdvetat 0 vmOAOmog xpovog.

- Ot amavtioelg yo ta TpofAnuata tov 200 Mépovg Bo ypagovv oto T€TPddio tav amavticewny. Ot
Badpoi yio ta TpoPAnpata tov 200 Mépovg givar cuvorikd 60.

-XYNOAO BAGMQN =100
- [IpoormaBnote vo anavtioete o€ OO TO. EPMOTHLLOTA.
- Oa Bpapevbovv ot podNTéG pe TIC SLYKPLTIKE KOADTEPES EMOOCELS.

- O ypbévog eivar meploploHEVOg Kol eMOUEVOG dlatpélte ypryopa OAo TO EPMTALOTO KOl apyioTe va
ATOVTATE OO TO O EVKOA Y10 GOGC.

OYXIKEX XTAGEPEX

0 apOpog Avogadro, N A, L = 6,022 -10%° mol™

n otofepd Faraday, F = 96 487 C mol™

otafepd oepiov R = 8,314 510 (70) J K* mol™ = 0,082 L atm mol™ K*
popraxde 0ykog agpiov og STP V = 22,4 L/mol

1 atm =760 mm Hg

K = 10" mol® L 6toug 25 °C

YyeTikéc atopkéc paleg (atopka papn):

H=1 C=12 0=16 N =14
Mg =24 S=32 Cl=355 Na = 23
Zn=65,4 Br=280 =127 Cu=63,5
Fe =56 Al =27 He=4 F=19
Mn =55 Cr=52 K =39 Ca=40

EITITPEIIETAI H XPHXH Scientific calculator
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1.

21% Havelviog MadnTtikog Atayoviepnds Xnueiog
EPQTHXEIX IIOAAAIIAHX EINIAOI'HX - BAYKEIOY

Av g voatko ddivpo CH3COOH npocsbécovpe mocotnta otepeov NaOH,

TOTE M NAEKTPIKY] OY@YIHOTNTO TOV SLOADOTOC TOV TPOKVITTEL

A. dev petafdireton

B. pewoveron

I'. av&dveton

A. umdeviletar (OnA. dev Tapovotdlel) aymypdTTo

To pH tov anoctayuévov vepod otovg 25 °C £xel mepimov Ty
A. mepinov 5,5
B. akpiog 7
I'. mepimov 7,5
A. axplpag 8

To pH vdatkov drodvpatog 6Ewvouv avBpakikov vatpiov givat
A. ovdétepo
B. 6&wvo
I'. Baowkod
A. cg apord StoAvpaTa Vol OVOETEPO KOl GE TVKVOTEPQ EAAPPDOS OELVO

Koatd v mopoymukn aviyvevon petdAAwv to vatplo oynuotilel Aoy
A. KOKKIV

B. xitpvn

I'. mpdovn

A. umke
5. Ta otorgeia A, B xoau I' pe atopkovg apBpovg 1, 8 ko 12 avrictoya
oynuatiCoovv:

6.

A. un ovtikn évoon tov tomov I'BA

B. 1ovtikh évoon tov tomov Iy (BA)”
I 1ovtikf évoon tov tomov A, (B
A. 10VTIKY] £Vv®0T TOL TOTOL F2+(BA)2'

"Exovpe tpia petodiud doyxeia, to TpdTo amd Wyevddpyvpo (A), 1o dedtepo

and apyido (B), to tpito and yarko (I).

A. 10 doyeio B givar katdAAnro yia v amobikevon voaTIKOL S10ADHOTOS
Zn(NO3); y1o. peydro ypovikd ddotnua ywpig va vrootel aAloimon.

B. 10 doyeio B givan katdAinAo yio v amwodnKevon voaTikoy SIHADUATOG
Mg(OH)z.

I'. 10 doyeio A eivan KotdAANAO yio T VAAEN voaTikoy dtaiduatog MnCl,

A. 1o doyeio I elvar katdAAnlo yio v amobnkevomn vootikod dtodvuatog HGSO,



21 TIMAX — B'AYKEIOY 10-03-2007

1. Av 10 16vra A* ko B¥ £YOLV TNV NAEKTPOVIKT SO TOV €VYEVOVS 0EPIOV
apyov (Z = 18), 16te avTd aviKovVv:

A. oy 1010 TEP10d0 KO GE SLOPOPETIKN OPLAdL

B. oty 1010 opdda ko dtopopeTikni mepiodo

I'. o€ d10popeTIKN OUAd KOl SLUPOPETIKT TEPTOO0

A. otnv 10100 opdda Kot otnv 10100 TEP10d0

8. Ta onpeia THENC Om/°C TV Yhopidiov CsCl, RbCl, KCI, NaCl stva 61, 65, 05
Kot 6 avtiotoya, peTafaiiovtal oG aKoAoVLOMC:

A. 01> 0,>0;> 0,

B. 1< 0.<05< 6,

I'. dev etvan dSvvatdv va v TpofAéyovpe

A. 61> 04> 0,> 65

9. H avénon g Beppoxpacioc g atds@atpag g yng opeileton kot kuplo Adyo:
A. 610 COy
B. otoug CFCs
I'. oto CH4
A. oto O3

10. "Eva dtopo evog povoicotomikon otoryeiov £xet pdla 5 ,15x10% g. H oyetucm
atopkn péla (atopkd Pépog) Tov ctoryeiov eivor

A. 12,0

B.31,0

r.s1,5

A. 85,5

1
11. Xe npdrumeg cuvOnkeg migong ko Beppokpaciog (STP) 22’04

b

mol Br, avtidpovv

, , 2,0 . , C
pe 3,0 L aepiov F2 xon mapdyovv 24 mol evdg agpiov mpoidvtoc. O poplokodg THTOG
TOV TPOTOVTOG giva:
A. FBr3
B. BrF;
I'. BryF3
A. BrF;

12.  H ocuvifng otoyelokn| KatdoTast ToV OoPOpOL gival Ta TETPATOKE pnopta Py.
O ypdvoc NuEmNG ToL PASIEVEPYOD 1G0TOTOV 32p givon 14,3 nuépes. Ta ypappdpio
7oL amopéVOLY petd amd 71,5 nuépeg and 1 mol 2p, givau:

Al

B. 2
I. 8
A. 4
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13. To copotidio X mov mapdyetol Kot TV m){mvm'] avtidpaor cvvheong Tov
EKOTOGTOV TEUTTOL GTOLXEIOVL (YAV10) 2499ng + 57N — 206105E + X givoe:

A. axtiveg B

B. vetpovio

I'. axtiveg a

A. *®Co

14. Xpnopomoidvtog Tig akdlovbec Tipég evepyeidv deopmv (F - F = 155 kd/mol,
Cl - Cl = 243 kJ/mol) ka1 t OeppoTnTo. TG TOpUKAT® avTidpaong,
5F,(g) + Clo(g) = 2 CIFs(g) AH®=-509,6 kJ

voloyiote T péom Tiun evépyetag despov tov Cl — F og kJ/mol oto CIFs.

A. 610

B. 234

I.153

A. 351

15. Amd Vv TEPpapoTIKn LEAETT LLOG XMNIKNG avTiOpaong TS LOPONG:

A + B — mpoiovta
LE GKOTO TOV TPOGOIOPIGHO TOL VOLOL TOVTNTOG, TPOEKLYAV TO, TOPUKAT®
OTOTEAEGLLOTAL:

[A]/mol L-1 1 1 0,02 0,04
[B]/mol L-1 0,02 0,04 1 1
v /mol L min? | 15107 310° 310° 1,2 107
H 14&n ™g avtidpaong etvat:

Al

B.1,5

r.2

A.3

16. To GLVTOKTIKG IGOUEPT] HIOG OPYAVIKNG EVAOONS (KUKAKNG 1 AKVKANG) L
poptakod tomo CsHig iva:
A5

>—w

.8
.9
.10
17. Katd v nAektpoivon voatikov dtadvpatog ZnSO, otnyv
A. K00000 ekAVETAL VOPOYOVO KO GTNV (VOO0 EKAVETOL LOPLoKd o&uydvo
B. k60060 exhveTor vopoydvo kot otV vodo ekivetal SO
I'. k6B0d0 expoptiletarl 0 Zn kot 6TV Avodo ekAvetar SO,

A. k600060 ekpoptileton o Zn (evamotiBeton ZN) Kot TNV Avodo eKADETOL LOPLAKO
o&vyoévo

18. Méoa amd nhekTpoAvTIKO GToLYXElO e NAEKTPAdIO YaAKOV (KAOE Eva amd Ta
onoia &yel palo 100 g) ko mov mepiéyet voutikd dtdlvpa CuSO, diépyetan 0,1 mol
niektpoviov. Metd 1o mépag TG d1odIKAGI0G AVTNG:

A. o1 pélec v 600 NAEKTPOOIOV TAPAUEVOLY AUETAPANTEC.

B. n nala g avodov yivetan 103,2 g ko g kabo6dov 96,8 g

I'. n péla g kaBdoov yiveton 103,2 g kot ¢ avodov 96,8 ¢

A. n paga g avodov yiveror 101,6 g kKo g kaB6dov 98,4 ¢
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19. Evtog khetotod doyeiov €yovpe og 1ooppomion No, Hy kot NHs, mapovsio otepeov
KOTOAVTY, 1 om0l TEPLypAPETAL amd TNV OvVTidpaoN:
N2(g) + 3H2(g) === 2NH3(g) ne AH <0

Av glodyovpe mosotnta aegpiov nAiiov (He) oto doyeio

A. n Béon ¢ woppomiog Oo PETOTOMIGTEL TPOG T APLOTEPA

B. 1 6éom ¢ 1ooppomiag oev Ba petotomiotel

I'. B duthaotactovy ta Mol aldtov 6To piypo Iwoppomiog

A. m Béom g 1ooppomiog Oa petatomiotel TPOg ToL dEEIN

20. Miypo tov topoakdto opyavikov evocemv A, B kot C 1o eneéepyaldpaote pe
nepiooela Tukvoy dtaivpatog NaOH.

HO COOH CH,CH,CH,OH HOOC COOH

s
.

To 1ehkd amotédecpa elvat StdAvpo TOL TEPLEYEL

HO COONa CH,CH,CH,OH NaOOC COONa

HO COONa CH,CH,CH,OH HOOC COONa

b

NaO COONa

s

COONa CH,CH,CH,0ONa  NaOOC

>

NaO COONa

.

COONa CH,CH,CH,OH NaOOC

SRSl
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ITPOBAHMATA - B" AYKEIOY

1. Oykopetpovpe éva detypa 20,0 mL 6&vng Ppoyng, To omoiov amortel yuo vo
eEovdetepmbel mApwg (va eBdcel oto teEMkO onueio) 1,7 mL swidpatog 0,0811 M
NaOH. ®swpovpe 611 1 o&vnta g Ppoyng opeiretan oto Beuxd o0&y, HaSO4, mov
mePLEYEL TO vePO NG Ppoyng amd ta Aquuoata. [Ipocdiopiote ™ cLYKEVTP®OOTN TOL
Beuov o&€oc (Molarity) oto vepd g 6Evng Bpoyns.

2. (A) Mg vdpoydvmon 3,9 g oxeTuleviov mopovsio KaTaAdTH AEVKoXpHGOD,
AopPavovpe piypa ofeviov ko arbaviov. O apOpog tov mapayodpevav mol abaviov
eivon teTpoamAdotog Twv mol tov aibeviov. YmoAoyiote:
(A1) tov 6yKo droAvpatog VOPoYAWPLKOL 0&oc e PH = 0, Tov amatteiton Yo va
AVTIOPACEL LE YEVIAPYVPO KOL VAL LLOG ODGEL TNV ATOLTOVUEVT] TOGHTNTA LOPOYOVOL
Yo TV VOPOYOVMOGCT] TOL OKETVAEVIOL.
(A2) ™ péla tov KCIO3 mov mpémet va. Ogppavoupe (tapovsio MnOy) yia va
TépovpEe TO 0ELYOVO Y10 TNV TANPT KOVOT TV TOPAYOUEVOV aePi®V.
(B) Kotd ™ 6¢ppavon 3,9 g axetvieviov otovg 127 °c pésa o KAEIOTO doyelo
TopoLGio KOTaAHTN amokabicTotol 1I6oppomior GOUEMVA [LE TNV avTIOpaoN:

3C2H2(g) = CsHe(0)
Na vroAoyicete 10 TOGOGTO GTA EKATO TNG LETATPOTNG aKETLVAEVIOV o€ BeviOAto,
yvopilovtag 6t n tieon TV agpiov oty Katdotaor woppomniog ivat 22,14 atm kot
n TokvoTTé Tovg p = 36,9 g L™
(I) Edv 1o aépio mov oynuotileror katd v aviidpacn 66 g avBpaxkacPestiov pe
vepo, dwPifacdei péca amd 6&wvo dtdAivpa Beukov VOPAPYVPOL Kot TO TPOIHV TOV
TPOKVTTEL 0EEOWOEL e 0EIVO dtdhvpa dtypmpKod KaAiov, Tote mapdyetor o&ikd 0&D.
Oewpole TIG avTIOPAcELS TOL AapBdvovy ydpa, 6Tt eivar mocoTikés. Na ypawyete Tig
OYETIKES OVTIOPAGELS KO VOL VTOAOYIGETE Ta § 0EIKOV 0EE0C OV TTaPdryovTaL.

3. Evtdg kheioton Soyeiov kat og Sedopévn Oepuokposcio &xovpe v ovtidpaocn ce
KOTAGTAOT 160pPOTiag:

CO,(9) + Hz(g) = CO(g) + H.0(9)
g omoiag 1 otafepd 1oppomiag eivar ion pe 1. [Ipocdiopiore:
A. 10 1060616 o1a £K0Td ToL COZ MoV petacynuatiCeror oe CO, otV apykd
avapi&ovpe 1 mol CO; pe 5 mol Ho.
B. v avaroyia dykov CO; ko Hz mov Ba mpémet apyikd vo avapiEovps, dote va
avtwpdoet To 90 % g apykn TosoTNTag LOPOYOVOVL (oTnV 101 Beprokpacia).

4.’Eva métpopo aebovo otn YOpa LaG, 0AALL TOAD TEPLOPIGUEVO GTOV TAOVITY], Elval
o Bw&itng, and tov omoio mapdystat to adovuivio (apyido). H mapaywyn petodiucod
apyiiov and tov Pwéitn mapovoidlel Wwitepo evolapépov yuo v EAAGda. Me
npodtn VAN tovg Pwéiteg [Mopvaccod (piypa Evudpov ofewdiov Tov apyliiov,
AlOy(OH)3.0x 0<x<l) mapdyetonr UETOAMKO apYiAl0 OTIC EYKOTOCTACES TNG
“Alovpivio g EALGS0C”, otov Ayio NikdAiao Bowwtiog.

A) H petarlovpyia tov apyiriov mepilapfavet dvo Baduides:

() Tpodn Babuida (Mébodog Bayer): H Babuido avth nepilapfaver v moporafn
kaboapng arovpivag (AlOs) amd tov Bwéitn (n cvvnong svrichg obotoon Tov Poitn sival
Al,O3 40-60%, H,0 12-30%, SiO, 1-15%, Fe,O3 7-30%, TiO, 3-4%, F, P,0s, V,0s,
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K.Q.., 0,05-0,2%). Katd ™ pébodo avty ovpPaivel SiaAvtomoinon, otav
Tpaypatononei:

o katepyosio pe voatikd dtdivpuo NaOH,

®  OMOUAKPLVOT| TOV AOGAVT®V TPOoUIEEWV,

e xatafvbion AI(OH)s3, kot

e mOpwon ctovg 1200 °C.

SOUTANPOOTE TIG TOPAKAT® OVIWOPAGES TOV AQUPAVOLY YDPO KATA TNV TPAOTN

Boabuida:

ALO; + HO + |...... > [AI(OH)4(H20)]

Fe,O; + HO — |......

TiO, + HO —» |......

Si0, + HO — SiOg% + |......

SiOgZ + |...... > CaSiOzl

[AI(OH)4(H,0),] — |...... ! + HO + H,0

Al(OH); — AlLO; + |......

i) Aevtepn Pobuida (Mébodog Héroult-Hall): Xt Poabuide avty Aappdvetor
petodkd Al pe niextpdivon tyuévov piypotog mov amnotereiton and 2-7 % Al,Oz 5 %
CaF,, 8-10 % AIF; ka1 78-85 % kpvoibo, Naz[AlFs], stovg 940-960 °C, vrd atpocpoipiky
mieon Kot Pe NAEKTPOSIA YPaPiTH. ZUUTANPDOTE TNV KOPLa ovTidpacn g nAeKTpOIvoNG:

Al,O; + C(avodoc) — Al + CO,

Enedy o «xpvolboc eivor éva pdlAov omdvio opuktd mapookevaletor  TEXVNTAL.
SOUTANPOCOTE TNV TOPAKAT® OVTIOPAOT TAPASKELTC TOL KPLOAIDOL:

HF + AI(OH); + NaOH — NaAlFg + |......

B) Katd to étoc 2000 m mapaymyn oto mapamave gpyoctdcto Nrav 690.300 tn
Al(OH)3, 668.000 tn xaBapng arovuivag (Al03) kar 160.000 tn apyidiov (Al). T
™V mopoyoyn evog tovov kabaprg aiovpivag amortovvion 2,2 th Po&it, 0,03 tn
NaOH, 0,1 tn CaCOs, ka1 250 KWh niextpikig evépyetog. o v mapoywyn evog
Tovov opytkiov amortovvron 1,92 tn xabapng arovpivag, 0,36 tn ypaeit, 0.017 tn
KkpvoiBov kot 13.300 KWh niektpikng evépyetog.

1) Ynoloyiote TIG MOPAKAT® TOGOTNTEG, TOL OMOLTOVVTOL YO TNV TOPUY®OYT €VOG
Tovov apytiiov (Al):

e Bodéitng (tn):

e NaOH (tn):
e (CaCoOjs (tn):
o miekTpikin evépyera (KWh):

i) YmoAoyicate v amdO061 6Ta EKOTO TNG NAEKTPOAVGNG:
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i) H nlextpikn evépyelo mov Kataval®veTal Tapdyetor omd v Kovon Ayvitn. H
wapoayopevn Oeppdtmro (Kotd péEGo Opo Yo TOLg EAANVIKODG Atyviteg: Oepuikn
amo6doon = 10 kJ Oeppotntag /g Aryvitn) peToTpémetal 6e NAEKTPIKN EVEPYELDL UE
amodoon 30%.

INo v mapayoyn evog tovov apythiov (Al) va vroloyicete (o) ool TOVOL Aryvith
aroutovvtor kot (B) mwocol tévol dro&ediov Tov AvOpaka amelevbepdvovioar oTnv
atudseopa, av 1 %meplekTikoTnTa 6€ AvOpaka Tav. Ayvitdv ival 60% wiw;

(1 W =11Js" Atoué Bapn: Al=27, C=12, 0=16).



21 TIMAX — B'AYKEIOY 10-03-2007

DOYAAO AITANTHXEQN B Avkeiov
lov MEPOYX KAI BAOMOAOTI'TAX

1o MEPOZX: Epomioccig IloArhaming Emioyig
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ENQXH EAAHNQN XHMIKQN tA. 210-38 21 524

X®@pog novo ywo toug Badporoyntéc B ' Avkeiov
210v IIAMX (10-03-2007)

En@vopo - Ovopo faOporoyntn:
Yyoieio - TNAEQOVO:

1o MEPOX: Epotmosig molhamiig emioyng

OpOéc amavtioselg X 2 = .....venns = iiieees / 40 BaBpoi

20 MEPOZX: IIpofmpata

1 /

2. e /

3. s /

4 /

S /

T /

T vvveiiinnnn /

8. eeerireieinns /

XYNOAO: /60

TEAIKOX BAOMOX : /100

10




