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Odnyigg:
e To €&eTaOTIKO dOKipIo aTToTeAEiTal ATTO EvTeKa (11) oeAideg.
¢ Na ammavrnBouv kai Ta Tpia uépn A’, B kai " Ttou dokipiou.
e To £EeTaOTIKO dOKipIo BaBpoloyeital ue 65 povadeg.
¢ Na XpNOIYOTIOINCETE TTEVVA XPWHMOTOG UTTAE.
e EmrpétreTal n xprion HOVOo pn TTPOYPAUHATIOMEVWY UTTOAOYIOTIKWYV
MNXaVWV.
o Acgv emTpérreTal n Xpron d10pBwTtikou UAIKOU.

XpRoiua dedouéva

» 21n OeUTEPn O€eAida TOU €£§ETAOTIKOU OokKiyiou utrdapyxel MNeplodikdg
Mivakag. (MNa Toug aTopIKoUG apIBoUg TwV XNHUIKWV OTOIXEIWV KaBwg
KOl TIG OXETIKEG ATOMIKEG HALES TOUG).

» [pappopopIakog Oykog (o€ STP ouverkeg), Vm = 22,4 L
» ApiBudg Avogadro, Na = 6,02 x10%3
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MEPOX A': Epwticsigc1 -4
Na atravTioeTe 0€ OAEG TIG EPpWTNOEIG 1 - 4.
KdaBe opBn arravinon BabpoAloyeital pe mwévre (5) povadeg.

EpwTtnon 1
a) Aivovtail o1 TTapakdTw ouaoieg / peiypara:
XOAKOG, XapoutropeAo, XAwpiouxo aoBEOTIO, XPUOOG, XWHA

Me Baon TIG M0 TTAVW AEECEIG, va ATTAVTACETE TIG TTAPAKATW £pwWTACEIG:  (Mov. 1,5)
1. Na ypdayete éva XnUIKS OTOIXEIO: XpuoO¢/ XaAKOC

2. Na ypawete yia xnUIkA évwon: xAwpiouxo aocBEaTio

3. Na ypawyeTte £va yeiypa: xwua/xapoutropueAo

B) Na cuutrTAnpwaoeTe Ta KEVA OTIC TTAPAKATW TTPOTACEIG. (7 x 0,5 = pov. 3,5)
1. 'Eva owpaTidio (ATOoho) eival NAEKTPIKA OUDETEPO, €AV KAl £€QOCOV €XEl 0O
aApIBUO TpwTOViWY KAl NAEKTPOVIWV
2. lovTIKOGg deoPOG dnuioupyeiTal (oxnuaTiCeTal) avaueoa o€ éva uEraAdo Kal €va
auéraiio .
3. Ta aropa 1OU €XOUV TOV idI0 ATOMIKO apIBUO, OAAG JIAPOPETIKO PAlIKO
apiBué ival (ovoudlovrail) ioororra.
4. Otav 1a datopa ammofdAouv 1 TTPOCAAGRBOUV NAEKTPOVIO HETATPETTOVTIAQI OF

POopTIoNEVA cwaTidIa T oTToia AéyovTal 1ovra.

5. Ta peiypyata Twv OTTOIWV TA CUOCTATIKA TOUG OIOKPIVOVTAI PE YUPVO MATI N

MIKPOOKOTTIO AEyOVTal ETEQPOYEVH MEIYPATA.

EpwTtnon 2

a) Na xapoktnpioete 1o KaBéva ammd Ta TTAPAKATW MEIYUATO WG ETEPOYEVEC N
OUOYEVEG. (bov. 2)
WYapdooutra ETEPOYEVES ANATOTIITIEPO  ETEPOYEVES

Kpaoi pocé OOYEVEC ZiBavia opoyevéc

B) Na cupttAnpwaoeTte ToV MO KATW TTivaka, ypd@ovTag Trolog ival o IaAUTNG Kal

TToIa €ival n dlaAupévn ouaia yia To KABe €va didAupa. (Mov. 3)
Ai1GAupa AlaAUTNG AilaAupévn ouaia
YoaTIko dIGAUNA aupwyviag VEPOD auuwvia
OalaooIvo vepd VEPO aAag
lwdlo o€ TeTPEAQIO TETPEAAIO 10010




Epwinon 3
a) Aivetal TO TTAPAKATW dIAypapua dIAAUTOTATAG dIAPOPWY OUCIWV.
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Bepuokpaocic (OC)

Na ammavTioETE OTIG TTAPOAKATW EPWTNOEIG:
1. Na Bpeite Tn dilaAutotnTa Tou KNO3 oTtoug 50°C. (Mov. 0,5)

80g KNOs/100g H2O

2. Xe doyxeio trou TrepIEXEl 200g vepou Bepuokpaaiag 50° C rpoaTiBevtal 80g
KNOs. Na xapaktnpioete 10 OIGAUPA TTOU TTPOKUTITEI WG KOPEOHUEVO 1] AKOPEOTO KAl

va JIKAIOAOYNOETE TNV ATTAVTNOT 00G. (Mov. 2)
2¢ 100g vepou utropouv va diaAuBouv 1o oAU 80g KNO3 (0,5u)
2 200g X x=160 g KNO3 (0,5u)
Apa 10 didAuua Ba gival ak6peaTo, 10T SlaAUETal LIKPOTEPRN TTooo0TNTa KNO3 (80g
KNO3 ) (1u)
B) Na GUUTTANPWOETE TOV TTIO KATW TTivaKa pE Y , 6TTou XpelddeTal. (nov. 1,5)
XapakTnpIiopog Tng ouciag | AlaAUeTal KAOAUTEPO OE
(?: :ii::z X-PJ::;? lovTikA Mn 1TO)\IKI"|’ vepod meTpéAaio
ouaiag OHOIOTTOAIKN
XAwplouyxo varpio NaCl N v
TR 12 v v
NiTpik6g cidnpog | Fe(NOs)3 N v




y) Na cuuttAnpwaoeTe Ta KEVA OTIC TTAOPAKATW TTPOTACEIC.

(bwov. 1)

1. H diaAutdtnTa TV agpiwv peiwverar  Pe TNV au¢non TnG BepUoKpaaiag.

2. Mia 1ovTIKi) 1] piIa TTOAIKT) OPOIOTTOAIKA oudia OIGAUETAI KOAUTEPA O€ €va TTOAIKO

dlaAuUTn.

Epwtnon 4
a) Aivetal 0 TTI0 KATW TTiVOKAG PE TTANPOPOPIES yia KATToIa cwuaTidla.

Na ammavTioETE OTIG TTAPOAKATW EPWTNOEIG:
1.

N o o ks~ oeDbN

B) Na egnyfoeTe TI onuaivel N ékppaon «aAaTovepo 5% wivy.

Twpuatidio | MpwTtévia (p*) | Nerpdvia (n°) | HAekTpovia (e)
A 7 7 7
B 7 8 7
r 6 6 5
A 12 12 12
E 17 18 18

(7 x 0,5=pov. 3,5)
Molog gival o padikdg aplBPog Tou cwuatidiou A; A=Z+N=7+7=14

Moo atd Ta 1o TTAVW Eival IGOTOTTA; AB. o
Moio €ival To PopPTio TOU CWHATIOIOU E; 1-........oo

Moia givar N NAEKTPOVIKI QOMN TOU A; 2/8/2. ...
[Molo atrd Ta 1Mo TTAVW CWHATIOIO AVAKEI OTA HETAAAD; AL ..o,
Molo f} TToia aTrd TA MO TTAVW CWHATIdIA €ival avIOV/TA; E....o.oovviviiii .
Ti €idoug XNUIKG deo PO oxnuaTiCel TO cwPaTidIo A e 10 POBSPIO oF; 10VTIKO

eI XesV]0}

(bwov. 1,5)

2 100 ml aAardvepo mepiéxovrial 5 g aAdri.

MEPOZ B':

Epwthoeig 5-7

Na atravtiioete o€ OAEG TIG EPWTNOEIC S - 7.
KaBe opBn atravrnon BabuoAloyeital pe déka (10) povaded.

Epwtnon 5
a) Na ypayete, av gival opbr 1 AavBaopévn, n KABE pia atrd TIG TTAPAKATW dNAWOEIG.

Edv n dAwaon cival «kAavBaouévny», va Tn YPAWETE Eavd «CWOTH».

1.

(bov. 3)

Zaxapovepo 7% wiv onuaivel 611 oe 100g vepou TrepiExovTal 7g  Caxapn.
Nd6Boc¢. (0,5u) 26 100 ml Caxapovepo mrepiéxovral 7qg Caxapn. (0,5u)
Kard Tov oOXnuUOTIONO TOu OMOIOTTOAIKOU OeCpoU  cupPaivel  apoifaia

OUVEICPOPA 1OVTWV.



NaBoc. (0,5u) Kard tov oxnuarioud tou OpoIoTToAIkou Osouou ouuBaivel
apoifBaia ouveiopopd nAekrpoviwv. (0,5u)
3. To payeipikd aAdam (NaCl) civar éva oteped KPUOTAAAIKO OWHPA PE XOAUNAO
onueio TgNngG.
NabBoc. (0,5u) To uayeipiké aAdr (NaCl) ivar éva aTeped KouoTaAAIKO owua ue
uwnAo6 onueio 1éng. (0,5u)
B) AivovTail ol TTI0 KATW XNMIKES EVWOEIG TTOU CUMPBOAICovTal pe Ta ypdauuata A éwg K.

A. C2He B. CH3CH=CH: . MgCoOs
A. CH3CH2CH=0 E. C2H:2 Z. CsHs
H. CH3CH2CH2CHs3 ©. C2Hs0H K. NaOH

XPNOIYOTTOIWVTAG TIG XNMIKEG EVWOEIG TTOU divovTal TTI0 TTAVW, VA ATTAVTACETE OTIG
TTOPOAKATW EPWTACEIG. ZTIG ATTAVTIOEIS OOG UTTOPEITE VA YPAPETE TO YPAUMA TTOU
avTioToIXei o0€ KABe xnuikA €vwon. Kdabe évwon ptopei va xpnoiyotroinBei
TTEPICCOTEPES ATTO I POPA 1] Kal KABOAOU. (6 x 0,5 = pov. 3)

1. Na ypawete dUo avopyaveg evwoels: I, K

2. Na ypdyete U0 AKOPEDTEG OPYAVIKEG EVWOEIS: B,E,Z

3. Na ypdyete duo aAkdvia: A H

4. Na ypdayete duo aAkévia: B,Z

5. Na ypayeTte éva aAkivio: E

6. Na ypdaweTe pia aAKoOAn: ©

Y) To uypaépio (ykdd) eivar peiyga trpotraviou kai Boutaviou. Avoiyovtag Tn
oTPOPIYYya MIaG @QIGANG uypaepiou, n TTAPOX) TOU UYPAEPIOU OIOXETEUETAI OF
QAVECTPOUMEVO CWAAVA YEUATO PE VEPO PEOQ O€ Aekdvr, OTTWGS PAIVETAI OTO TTIO KATW
oxfpa. Na atraviAoETE TIG TTI0 KATW EPWTHOEIG. (Mov. 2)

1. Ti mapartnpeite va cuuPaivel oTOV AveSTPAUNEVO CWANVQ;

oxnuarifovrar puooalides (0,5u)

10 aéplo ekrTotifel 10 vepo  (0,50)

2. T oupTTEPQIVETE YIa TNV TTUKVOTNTA TOU UYPOEPIOU KABWG
Kal TN dIGAUTOTNTA TOU UYPAEPIOU OTO vEPOD;

TO UYpaépIO EXEI HIKPOTEPN TTUKVOTNTAATTO TO VEPO.(0,51)

T0 Uypaépio o¢v diaAuerar ato vepo (0,5u)



8) O uikpodg Maxwuiog, mTapoAo Tou eivar o€ auatnen diaita,  atmmoAauBavel
KaBnuepiva 1o Bpadu, Kpu@d atrd Toug yoveig Tou, éva TToThpl YaAa 500mL (TTARpeg
oe Nimmapd) pe tepIekTIKOTNTA 4% K.0. o€ Nittapd. Na utrohoyioete mmooa Airapd

AauBaver o Maxwuiog kGBe popd Tou kKaTavaAwvel 500mL yaAakTog. (Mov. 2)
2¢ 100 mL yGAakTog  TTEPIEXE] 4 g Airapa (0,5u)
2 500 mL yaAakrog TTEPIEXE] Xg (0,5u)
100.x=500.4>x=20 (0,5u) Apa mrepiéxel 20 g Airapd (0,5u)
Epwtnon 6
a) Na cupTTANPpWOETE Ta KEVA OTOV TTAPAKATW TTiVOKA: (7 x 0,5 = pov. 3,5)
a/a ZUVTAKTIKOG TUTTOG ONOMAZIA kata IUPAC
1 CHaCH=CH; mpoTTevIo
2 .
CHsOH MEBaVOAN
3 CHsCHs a18avio
4 CHsCH(OH)CH3 TTPOTIaV-2-0AN
5 CH2=CHCH2CHs ,
Bout-1-€vio
6 CH3CH2CH=CHCHz3
TTEVT-2-£VIO
7 CH3CH2CH2CH20H BouTav-1-6An
B) Na cupTrAnpwaoeTe Ta KEVA OTIGC TTOPAKATW TTPOTACEIC. (8 x 0,5 = pov. 4)

1. Otav dev UTTAPXEI ETTAPKNAG TTOOOTNTA 0éuyovou/aépa, n KaUuon MIAG XNUIKAG
ouciag eivalr (Aéyetal) areAnc  kal n @AOya €xel XPWHO KiTpivo Kal gival

aiBaliouoa

2. Katd tnv Kkouon MIaG OPYOVIKAG €vwong To udpoyovo JETATPETTETAI OE
vepO/H>O , Tou oTToiou n Trapoucdia emIRERBAIWVETAI PE TN METATPOTIN TOU
Aavudpou BenkoU XaAKkouU (TTou €xel XpWHO AEUKO ) 0€ Evudpo BEIKO XaAKS (TTou

EXEl Xpwua yaAddio ).



y) H pikpry Epuédeia BonBasl Tn paud TnG OTNV €TOIMACIO TwWV YAUKWYV yia TO TTAPTI
yeveBAiwv TnG. AlaAuel Aoimmov 30g (axapn o€ 270g vepo yia va @Tiagel o1poTT. Na
uttoAoyioeTte TNV Y% K.J. (Y% W/w) TTEPIEKTIKOTNTA TOU OIPOTTIoU o€ {axapn.  (Mov. 2,5)

2¢ 300¢g (270+30) g oiporriou mepiéxovrar 30 g {axapn (1u)
2 100¢g X (0,5u)
300x=100.30 —

x=30/3=10 g {axapn (0,6y) — mepIekTIKOTNTA=T0%K.U. (0,5u)
EpwTtnon 7

a) XpnoIPOTTOIWVTAG Ta NAEKTPOVIA TNG £LWTEPIKNG OTIBAdAS (cUPPBoAa Lewis), va
O¢€iCeTe TOV TPOTTO OXNUATIOUOU TOU OECHOU PETALU TWV OTOIXEIWV: (3 X 2 = pov. 6)

1. Meta&u Na ka1 O

‘x‘ " ® L . 2-
.0:mmp2Na” [:01]
Nas  *°
(8 x 0,25=2y )
2. Meta&u H kai CI
&+  &-
L X e L X ]
] - & y
HE 901 o § CIY et H—Cl
(8 x 0,25=2y )
3. MeTagu O ka1 O
QO = : 020z == : O=-0:
(8 x 0,25=2y )



B) Na ypdyete TOUG XNMIKOUG TUTTOUG TWV XNUIKWVY EVWOEWV/XNHIKWY OTOIXEIWV TTOU
oxnuaTi¢ovTtal OTO MO TTAVW £pWTNUA (a). (bwov. 1,5)

1. Na20
2. HCI
3. O

y) Na ypdayete 10 €id0¢ Tou dETHOU yIa OAES TIG TTIO TTAVW TTEPITITWOEIS [TTOAWUEVOG
(TTOAIKGG) OPOIOTTOANIKOG OEOUOG 1] N TTOAWMEVOGS (UN TTOAIKOG) OUOIOTTOAIKOG BETUOG
1 10VTIKOG OO UAG]. (3x0,5=pov.1,5)

1. Meta&u Na kai O : 10vTIKOC OEOUOC

2. Metagu H kai Cl : moAwpévog (TTOAIKOG) OPOIOTIOAIKOC OETUOG.
3. Metagu O ka1 O : un TOAwWUEVOC (N TTOAIKOG) OUOIOTTOAIKOC BETUOG

0) Na ypayeTe SUO XAPOAKTNPIOTIKA TWV IOVTIKWYV EVWOEWV. (2x0,5=pov. 1)
EVOEIKTIKG : gival OTEPEES, exouv wnAd onueia tHéng, ecivar KpuoTaAAikG@ ocwuara

(arroreAouvrar aré KpuaTdAAoug

MEPOX I
Na atmravtioete oTnv epwTnon 8.
H op0n} amrdvrnon BaBuoAoyeital pe dekatrévre (15) povadeg.

Epwtnon 8
a) To mpotravio CsHs gival cuoTatikd Tou uypagpiou. Na atTavTiOETE TIG TTIO KATW
EPWTACEIC:

1. Na utrohoyioete Tov Oyko TTou KaTtaAaupavel (o€ ouvlnkeg STP) tToodtnTa

88g Tmpotraviou. (bov. 2,5)
Mr,rpoTraviou =3.12+8.1=44 (0,5u)
1 mol rpotraviou CuyiCel 44 g 1 mol mpotraviou €xel Oyko oe KX 224 L

x1 88g 2mol X

x2=448L (1y)

x1=2 mol (1H)

2. Na uttohoyioeTe Tov apiBud Twv Popiwv TTou TTEPIEXOVTAI o€ 889 TTpOTTAVIOU.
(pov. 1,5)
1 mol Trpotraviou 44 g Na popia (0,5u)
88 g X (0,5u)
x=2Na pépia (0,5u)

3. Na utrohoyioete TovV apIBUS Twv ATOUWY TOU USPOYOVOU TTOU TTEPIEXOVTAI O€
88g mrpoTtTaviou. (bov. 2)



2¢ 1 mol TrpotTaviou TrEPIEXOVTAI 8NA dropa H (1M)
2 mol X (0,5p)
X=16Na_dropa H (0,5u)

4. Na uttoAoyioeTte Tov GyKO TOU 0EUYOVOU TTOU QTTAITEITAI VIO TRV TTARPEN Kauon
88g mrpoTtTaviou o€ KavovikéG ouvonkes (STP). (Mov. 2)
Aivetal n avtidpaon (e¢iocwon) kauong Tou TTPOTTAVIOU:

CHs + 502 — 3CO2+ 4H20

To 1 mol Tpotraviou atraitouvial 5 mol ofuydvou (0,5u)
Ta 2 mol X1 (0,5u)

Xx1=10 mol o&uybévou

1mol Oz €éxel O0yko oe K.Z (stp) 22,4 L (0,5u)

10 mol X2 X2 =224 L (0,5p)

B) Méoa og pia KwvIK @IGAN n otroia TTepIEXEl TTOOOTNTA 21,29 avBpakikou vaTpiou
Na2COs pixveral apketd OidAupa udpoxAwpikou o&éog HCI (epicoeia), omodTe
AauBavel xwpa (TTpayPaToTrolEiTal) N o KATw XNUIKA avTidpaon (e€iowon):

Na:COs + 2 HClI - 2 NaCl + H.O + CO:2

ZnTouvral:

1. Na uttoAoyioete TTéoa mol gival n moooTnTa TwWv 21,2g Na2COs3.  (uov. 2,5)
Mr,Na2CO3 =2.23+1.12+3.16=106 (0,5p)
1 mol Na2COs  €xel pada 106 g (0,5)
X1 21,2g (0,5y) X1 =0,2 mol Na2CO3 (0,5u)

2. Na utrohoyioete Tooa mol CO2 TTapdyovTal 6tav avTidpd TTANPWS n TTooéTNTA
auTh. (Mov. 1,5)

Na:COsz + 2 HCI - 2NaCl + H,O + CO:2

A1o 1 mol Na2CO3  trapdayovrai 1 mol CO2 (0,5u)
AT1ro 0,2 mol Na2COs3 TTapayovTal X (0,5u)
X =0,2 mol CO> (0,5u)

10



3. Na utrohoyioete méga Aitpa diogeidiou Tou dvBpaka CO2 TapdyovTal Katd TNV

avTtidpaon (o€ ouvOrikeg STP). (Mov. 1,5)
1 mol CO2 €xel 6yko oe K.Z (stp) 224 L (0,5u)
0,2 mol X (0,5u)
X=448 L (0,5u)

4. Na utroAoyioete Tn pala Tou xAwpiouxou vatpiou NaCl n otroia TTapayetail.

(wov. 1,5)
Na:CO3z + 2 HClI - 2 NaCl + H.O + CO2

Atro 1 mol Na2COs  trapdayovrai 2 mol NaCl
AT1ro 0,2 mol Na2COs3 TTapayovTal X

X =0,4 mol NaCl (0,5u)
Mr,NaCl=23+35,5=58,5 (0,5u)
1 mol NaCl  €xer péala 58,59
0,4 mol X x =23.4 g NaCl (0,5u)

-TEAOZ EZETAZITIKOY AOKIMIOY-
O1 Eionyntég O ZuvToVvIOoTAG O AiguBuvTig
MavteAng KAeidapdg
HAiag HAia
Avtwvng @IAiTTTTidng B.A. Mérpog Aoididng
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