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Odnyisg:

o To g&eTaoTiKO SoKipio atroTeAgital amrd déka (10) oeAideg.

e Na amravrioere Kal oTa Tpia pépn A’, B” kai I Tou €§eTAOTIKOU SOKIMiou.

o To e&eTaoTiKO SoKipio BaBuoAoyeital pe 65 povadeg.

e EmtpérmreTal n Xpion HOVO Un TTPOYPAUMATIOMEVNG UTTOAOYIOTIKAG
MNXavAg.

o Acgv emiTpétreTal n XxpRon d10p0wTIKOU Uypou 1 S10pOWTIKAG TAIVIAG.

e 210 TEAOG TOU BoKIpiou emiouvdatrTovTtal o MNMep1odikédg Mivakag Twv
oTolXEiwv Kal TrpoxeIpn o€Aida, Ta otroia Sev TTPETTEI va a@aipedouv atrd
TO BOKipIO.

XPHZIMA AEAOMENA

POMMOHOPIAKOGS OYKOG, VM = 22,4 L Ap18p6¢ Avogadro, Na=6,02x10%

KAAH EMITYXIA



MEPOX A" : EPQTHZEIZ 1-4
Na atravtioeTe o€ OAEG TIG epwThOEIS 1 - 4.

KaBe opbn atrdvrnon BaBuoAoyeital pe révre (5) povadeg (0UvoAo 20 povadeg).

Epwtnon 1
(a) Na oupttAnpwoeTe TOV akOAOUBO TTivaKa. (M- 4)
Atopo Ap1Budg Ap1Bu6g Ap10u6g HAekTpoviki
n 16v TTPWTOVIWV | VETPOVIWV | NAEKTPOVIWV dopun
35
17A 17 18 17 2/8/7
40 +
19l 19 21 18 2/8/8
37 A-
17 A 17 20 18 2/8/8
39
19E 19 20 19 2/8/8/1
(B) Na ypdweTte TTOI10 OTTO TA TTIO TTAVW OTOIXEIO €ival JETAEU TOUG I0OTOTTA. (. 1)
i A A
@i r E
EpwTtnon 2

I. Na xapakTtnpioete 10 €i60G TOU BECUOU (IOVTIKOG, TTOAIKOG OUOIOTTOAIKOG, N TTOAIKOG
OMOIOTTOAIKOG) 0€ KABEUIA aTTO TIGC AKOAOUBEG TTEPITITWOEIG. (b. 2)

NH3z  TTOAIKF OJOIOTTOAIKN)
Na,O 10VvTIKN

Br, MN TTOAIKY) OJOIOTTOAIKI)
H,S  TTOAIKr} OPOIOTTOAIKA

1. Aivovtal ol ougieg: 1wdloUxo KaAIo (KI), 1wdio (l2), udpoxAwpio (HCY) kai Addi.

(a) Na ava@épete o€ To10 OIAUTN (veEPS A TTETPEAQIO) SlaAUETAI KABEUIA ATTO TIG TTIO TTAVW
EVWOEIG. (M. 1)
Nepd: 1wdiouxo kdAio, udpoxAwpio

MeTpéAaio: 1WdI0, AAdI



(B) Na diIkaloAOyAOETE TIG ATTAVTIOEIG OAG OTNV TTEPITITWON TOU UOPOXAWPIOU Kal TOU

Iwdiou. (M. 2)
YOpoxAwpio: To udpoxAwplo ival TTOAIKI) OUOIOTTOAIKN £V Kal SIGAUETAI OTO VEPO TTOU

gival TTOAIKOG B1aAUTNG. loxuel dnAadr Ta «OuoIa dIAAUOUV OUOIOY.
lwd10: To 1dIo gival OuoIOTTOAIKI N TTOAIKEA ouaia Kal dIaAUETAI OTO TTETPEAQIO TTOU €ival N

TTONIKOG dIaAUTNG. loxuel dnAadr) Ta «Ouoia dIaAUOUV OpoIa».

EpwTtnon 3

AivovTal o1 XNUIKEG EVWOEIG (i) Ewg (Viil).

(i) CO, (i) CH3§HCECH (i) C4H10 (iv) CH3;CHCH,OH
CHs Hs
(V) CH3CH,CH3 (VI) CaCOs3 (VII) CoHz (VIII) CH3CH= CH;
(a) Mola/eg atrd TIG MO TTAVW EVWOEIS Eival: (M. 2)

1. Avopyaveg; (i), (vi)
2. Kopeopéveg; (i), (iv), (v)
3. AAXkiviq; (i), (i)
4. AAKEviq; (viii)

(B) Na ovoudoere Tig evwoelg (i), (iv) kai (v). (M. 3)
(i) 3-peBuAoBourt-1-ivio 1) peBuAoBouTivio
(iv) 2-peBulotrpotrav-1-0An

(v) Trpotravio

EpwTtnon 4
I. Na egnyfoeTe TIG akOAouBeg opBEC dNAWOTEIG:

(a) H diaAutdTnTa Tou VITpIKOU KaAiou, KNO3, 0TO vepd augaveTtal e TNV augnon mng
Bepuokpaaciag. (b.0,5)
To vITPIKO KAAIO €ival I0VTIKI) €Vvwon Kal ETTOUEVWG Eival OTEPEN OTIC CUVNBIOUEVEG OUVONKEG.

H S1aAuTOTNTA TWV OTEPEWV QUEAVETAI PE TNV AUENON TNG BEpUoKpaaia.

(B) H ep@IGAwON TWV AVOWUKTIKWY YiVETAI 0€ OUVONKES XaUNARGS Beppokpaciag Kal WnAng
TTiEoNG. (b.1,5)
2Ta AVOWUKTIKG gpBoAieTal To d10&€idIo Tou AvBpaKa TO OTTOI0 WG YVWOTO gival agpio.
H d1aAuTtdTNTa TWV aEPiWV OTa UYypd augaveTal OTav n Teon augaveral Kal oTav

n BepuoKpPaTia YEIVETAL.



Il. (a) Na uttoAoyioeTe TTOOQ ypauudpla Belkou 0géog, HoSOy4, TrepiExovTal o€ 300 ypaupapia
OIaAUATOG TTEPIEKTIKOTNTAS 9 % Wiw. (M. 1)
2¢ 100 g diaAuparog mrepiExovtal 9 g H.SO,

30049 X; Atravtnon: MNepiExovral 27 g
100. x = 300.9 Xx=2749

(B) ZTn @IAGAN evOS KpaoioU avaypa@eTal n £vOeiEn 12°. Av To TTEPIEXOPEVO TNG QIAANG Eival
700 mL, va utroAoyioete Ta ML TOU OIVOTTVEUUATOG TTOU TTEPIEXOVTAI OE QUTH. (M. 2)
2¢ 100 mL trepiéxovral 12 mL ovétveupa

700 mL X; Atravtnon: Mepiéxovral 84 mL oivotrveuua

100.x = 700.12 X =84 mL

MEPOZ B': EPQTHZEIZX 5-7

Na atravtioeTe o€ OAEG TIG EPWTHOEICS - 7.

KaBe opbry atrdvrnon BaBuoAoyeital pe déka (10) povadeg (ouvoAo 30 povadeg).
EpwTtnon 5

l. Aivovtal Ta akOAouBa OToIXEIO JE TOUG ATOUIKOUG TOUG apIBuoUG.

1H 7N gF zoca
H.A. 1 2.5 2.7 2.8.8.2

(i) Na xapakTtnpioeTe T0 €id0G TOU BETHOU (10VTIKOG, TTOANKOG OUOIOTTOANIKOG, ATTOAIKOG
OMOIOTTONIKOG) METALU TWV TTIO KATW ATOMWV.

(i) Na deigeTe, XpnOIMOTTOIWVTAG TA NAEKTPOVIA TNG EEWTEPIKAG OTIBAdAGS, (CUMBOAA Lewis)
TOV TPOTTO OXNMATIOPOU TOU OECOHOU PETAEU TWV ATOMWV.

(i) Na ypdwyete Tov avtioToixo xnikéd TUTTO.

1. H kar F 0opoloTroAIKOG TTOAIKOG (u.1,5)
2UhBOoAa Lewis HAekTpOVIOKOG TUTTOG XNUIKOG TUTTOG
HOFS HeEs HF
2. Ca «kal F 10VTIKOG (M. 2)
2UuPBoAa Lewis HAekTpOVIOKOG TUTTOG XNUIKOG TUTTOG
éax\—;.F.: Ca2+ ZIE(I:::J Can



3. N «kai N OMOIOTTOAIKOG pn TTOAIKOG

2UuBoAa Lewis HAekTpovIiakdg TUTTOG XNMIKOG TUTTOG

Il. Aivovtai o1 xnuikég evwoelg A, B, I, A. O1 A, B kai I eival otepeég o€ Bepuokpaaia
mepIBAANOVTOG evw N A gival uypry. O1 evwoelg A, B, I €xouv BepuavBei péxpl va

ANILOOOUV KAl 0 XPOVOG BEPUAVONG TOUG £XEI KATAYPAYEI OTOV TTIVOKA TTOU OKOAOUBEI.

(a) Na xapaktnpioeTe TIG evwoelg A, B, I', A wg 10VTIKEG | OPOIOTTONIKEG.

)’(npu(r'l (DI’JO‘IKI"] X?évog Oé’ppavong EiSoc 50100
évwon KaTdoTaon | HEXP! VA Yivel uypn
A oTEPED 3 sec OMOIOTTOAIKOG
B OTEPED 30 min IOVTIKOG
r OTEPED 45 min IOVTIKOG
A uypo OMOIOTTOAIKOG

2nueiwon: sec SeuTEPOAETTTA, MIN AeTTTd

(B) Na ava@épete dUO KPITAPIA TTOU EXETE XPNOIUOTTOINCEI YIA VO KATATALETE TIG TTIO
TTAVW OUCIEG O€ OYOIOTTONIKEG KAl IOVTIKEG.

XPOVOG Bépuavong yia va yivel uypr, QUOIKN KaTdoTaon
lll. Na uttoAoyioeTte Tn OXETIKN Poplakr pala, Mr, Twv akOAouBwY EVWOEWV.
NHz: MrNHs=Arny + SArg =14 +3.1 =17
(NH4)2S0O4 Mr(NHs).80, = 2 .(Ary + 4. Ary) + Ars + 4. Arp =
2.(14 + 41) + 32 + 4.16=132
EpwTtnon 6
I. (a) Na uttohoyioete Tn pada o€ KaBeIA atrd TIG aKOAOUBEG TTEPITITWOEIG:
(i) 2 mol K,COg3
Mrk,cos =2. Ark + Arc + 3.Arp=239 + 12 + 3.16=138
1 mol K,CO3 CuyiCel 138 g Xx=2.138=276¢

2 mol X; Atravrnon: ZuyiCouv 276 g

(u.1,5)

(M. 2)

(b.0,5)

(M.2,5)

M- 2)



(i) 1,12 L H,S o€ kavovikég ouvOnkes (STP ouvenkeg) (n-2,5)
1 mol kataAapBavel 22,4 L 22,4x=1,12 x = 0,05 mol
X; 1,12 L

MrH,s = 2.Arg + Arg = 21 + 32 =34

1 mol H,S CQuyier 349 x=0,0534=1,7¢
0,05 mol X; Atravtnon: ZuyiCouv 1,7 g
(ii) 1,505.10%° poépia Mg (u.1,5)

1 mol Mg mepiéxel 6,02.102 pépia 6,02. 102 . x = 1,505. 10%

X; 1,505. 10%° x = 0,25 mol
1 mol Mg Cuyicel 24 g x=0,25.24=6¢
0,25 mol X; Atravtnon: ZuyiCouv 6 g

(B) Na utrohoyioeTe Tn oXeTIKA atopikn uala (Ar) Tou oToixeiou X av 0,2 mol Tou Cuyifouv
13 g. (u. 1)

0,2 mol CuyiCouv 13 g 0,2.x = 13

1 mol X; X =65¢g Amavinon: H oxeTik atouiki pada tou X gival, Ar = 65.

Il. Na BpeiTe o€ TT0I0 YEVIKO HOPIAKO TUTTO QVTIOTOIXEI KABEUIA aTTd TIC aKOAOUBESG OPYAVIKES

EVWOEIG KAl VO YPAWETE TNV OJOAoyN OEIpd OTNV OTToIa AVAKEL. (M- 3)
xnmiglga:t’?#og FSVIK(’:E'J#ZS tonos Ouohoyn oeipa
CsHs CvHav ahkévia
C4HoOH CvHov+10H aAKOOAEG
CsHs CvHav2 OAKivIO
C,He CvHav+2 aAkavia
EpwTtnon 7
l. (@) No ypAWETE TO CUUTITUYPEVO OUVTOKTIKO TUTTO TNG alBavoAng. (M.0,5)
CH3CH,0OH
(B) Na avagépete duo xproeig TG alBavoAng. M. 1)
1. 0IKOAOYIKO KAUOINOo 2. avTionTITIKG oTn Blopnxavia @apuakwy

3. dIaAUTNG oTn Blounxavia @apuaKwy Kal KOAAUVTIKWVY
6



Il. (a) Na ypdyete TO popIakd XNMIKO TUTTO TOU OAKAVIOU TTOU €XEI OEKAEEI ATOPA Ud1poyovou.
Na d€igeTe TOUG UTTOAOYIOUOUG TTOU Ba KAVETE. (M- 1)
"evikdG Moplakdg Tutmog: CyHoyao 2v+2=16 2v=14 v=7

Mopiakdg Tutrog: CoHig

(B) Na ypAWeTe TO CUUTITUYMEVO OUVTOKTIKO TUTTO TOU UdpoyovAavelpaka Pe Poplakd TUTTO
CsHip 10U €x€l TO OITTAG deoud oTn B€on duUo Kal £va YeBUAIo etTiong otn Béon duo. (u. 1)

CHsCH :C|3CH3

CHs

(y) H kopeopévn povooBevig OAKOOAN €XEI OXETIKI POPIOKN Pala, Mr, ion pe 74. Na ypawyeTe
TO CUUTTTUYMEVO OUVTOKTIKO TUTTO TNG AAKOOANG TTOU £XEl TO JEBUAIO Kal TO UDPOEUAIO OTO

id10 atopo avBpaka. Na d€ifeTe TOUG UTTOAOYIOUOUG TTOU Ba KAVETE. (M.2,5)

"evikdg Mopiakog Tutrog: CyHaov+20 12v + 2v +2 + 16=74 14v = 56 v=4

CHs
Mopiakog Tuttog: Cy4H100 é

CH3CCH3;

|

OH
lll. Na ovopdoeTe TIG aKOAOUBEG EVWOEIG. (u. 4)

1. CH3OH MEBavVOAN

2. CH3C=CCH3 BouTt-2-ivio
3. CH3?HCH: CH; 3-peBulofout-1-€vio r} ueBuAouT-1-€vio
CHs

4. CHs
CH3éCH3 2,2 — diyeBuAoTTpoTTAVIO 1) diueBUAOTTPOTTAVIO
Eh
MEPOX I :
Na atmravTioeTe oTnv epwTnon 8.
H opBn amravrnon BabuoAoyeital e dekatrévre (15) povadeg .

Epwtnon 8

l. (@) Na uttoAoyioete Tn pada Tou udpoteldiou Tou vaTtpiou, NaOH, TTou atraiTeiTal, WOoTE va
Tapackeudoete 50 mL SIOAUPOTOG TTEPIEKTIKOTATAGS 8 % WiV. (M. 1)
2¢ 100 mL diaAuparog mrepiExovral 8 g NaOH 100 x =8. 50

50 mL X; x=49g NaOH



(B) Na ava@épeTte dUO epyacTnplakd dpyava JETPNONG, T OTTOIA TTPETTEI VA XPNOIUOTTIOINOETE

yId va TTAPACKEUAOETE e akpifeia 1o didAupa.

CUYOG akpIBEiag, KwVIKA QIAAN

(- 1)

II. H petaBoAn Tng diaAuTtdTNTOG TNG ouciag X o€ oxEon UE TN BEpPOKPATia TTaPIOTAVETAI ATTO
TNV akKOAoUON KAUTTUAN SI0AUTOTATAG. AQOU PEAETAOETE TNV KAUTTUAN SIOAUTOTNTAG VA

QTTAVTAOETE TO EPWTAMUATA TTOU GKOAOUBOUV.

0o et t v S .
10 20 30 40 50 60 ©°C

(B) Z& 300 g H,O diaAvovtal 180 g Tng ouaiag X.
(i) Ze Tro10 Beppokpacia To didAupa auTo gival kopeouévo; 50°C
2¢ 300 g H,0 diaAuovtal 180 g ouciag X

100 g X; 300.x =180 . 100
x =60 g ouciag X/ 100 g H,O

(i) Na e€nyrioste 1 Ba cupBei av 1o didAupa autd wuxBei atoug 30 °C.
AlahutoTnTa ouaiag X otoug 30°C: 20 g X /100 g H,O
Emropévwg ota 300 g H,O aTtoug 30 °C mrepiéxovTal 60 g ouoiag X

2uputrépaocpua: 180 — 60 = 120 g ouciag X kataBuBifovral wg i¢nua

(y) Na utroloyioeTe TNV % w/w TIEPIEKTIKOTNTA Tou SilaAUpaTog atoug 50 °C.

AiahutotnTa otoug 50 °C: 60 g X / 100 g H,O

60 + 100 = 160 g diloAUPaTOG

2¢€ 160 g dilaAuparog TrepiExovtal 60 g X 160. x = 100. 60
100 g X; x=37,5

Atravtnon: H mmepiekTikOTNTA TOU dlaAuuaTtog o€ ouaia X gival 37,5 % w/w.

(a) Na xapakTtnpioete TNV oucia X wg oTEPED N

&aﬂ.oto’mm (gouoz’ag/lOOg HZ.O) | a€plo Kal va BIKAIOAOYACETE TNV ATTAVTNON
: I : o oag. (M.0,5)
60 H oucia X gival oteped yiaTti N dIaAUTOTATA TNG
: / augavetal OTav augavetal n Bepuokpaaia.
4D 3
A
20 /(

(M. 1)

(M- 1)

(M.1,5)



lll. 210 Mo KATW oXAua diVETAI N CUOKEUN AViXVEUONG TOU AVOPAKA OE UIA OTEPEN OPYAVIKA
évworn, CyH,0,.
(a) Na ovopdoete Tn XNMIKI oudia TTou XPnOoIYOTTOoIEITAl
I padi pe Tnv opyavikr évwon, CxHyO,, 010 dOKINACTIKO
B OwAnva A Kai va ava@EPETE TO POAO TNG. (u. 1)

'. ) N O¢gidio Tou xaAkou I

‘ o7 A B O¢e1dwvel/ MeTETPETTEI TOV AVOPAKA TG OPYAVIKAG EVWWONG
‘ o€ d10¢gidlo Tou dvBpaka Kal To udPOYOVO O€ VEPD.
(B) Na ypdweTte dUo (2) TTapatnpro€ig TTou Ba KAVETE KaTd
TN SIAPKEIA TOU TTEIPAPATOS OTO CWARva A. (M. 2)
ipczxsu:gﬁnovixvauonq avBpaxa oe opyavi- 1. GVGBpaopég / O'TGYOVEg vaaoiag
& 2. TTOPAYETAI KAPEKOKKIVO OTEPED
(y) Na ypdyete Tn XNMIKN avTidpaon TToU TTPAYHATOTIOIEITAI OTO CWARva A. (M- 2)

CH,0, + CuO —> CO; + HO + Cu
V. 21,2 g avBpakikoU vatpiou, Na,COs, avtidpouv ue didAupa udpoxAwpiou, HCI.

Na uttoAoyioeTe:

(a) Tn pada Tou XAwplouxou vatpiou, NaCl, TTou Trapayerai,

(B) Tov 6yko Tou dl0&eIdiou Tou AvBpaKa TTOU EKAUETAI JETPNUEVO OE KAVOVIKEG OUVONKEG
(STP ouvBnkeq).

Aivetal n xnuIkA €¢iowon: Na,CO; + 2HCI — 2NaCl + H,O + CO, (u. 4)
MrNa,COs = 2ArNg + Arc + 3. Aro=2.23 +12 + 3.16 = 106

1 mol Na,CO3 CuyiCel 106 g 106.x = 21,2 x=0,2mol

X; 21,2 g

Na,CO3; + 2HCI —— 2NaCl + H,O + CO;

1 mol 2 mol 1 mol

0,2 mol x; = 0,4 mol y; = 0,2 mol

MrNacl = Arna + Arcl =23 + 35,5=58,5

1 mol NaCl CuyiCel 58,5 g 1 mol CO, katalaupfavel 22,4 L
0,4 mol X; 0,2 mol Y;
x; =0,4.58,5=23,4g NaCl y=0,2.22,4=4,48L CO,

Amravrnon: Mapdayovtal 23,4 g NaCl kai ekAvovtal 4,48 L CO, petpnuéva oe STP ocuvOnkeg.

O1 eionynTég O d1euBuvTAg
MoAUpvia TQNACN
2TaUpog Kovroyidvvng AANEENG NTioKOG



