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Odnyigg:

e To €&eTaOTIKO OOKiMIO ATTOTEAEITAI ATTO DUWOEKA OENIDEG.

e Na amavtnBouv kai Ta Tpia yépn A", B" kai '™ Tou dokipiou.

e To £EeTOOTIKO dOKipIo BabpoAoyeital pe 65 povadeg.

o EmTpémeTan n xprion Hévo un TTPOYPARKATICOMEVWY UTTOAOYIOTIKWV
MNXOVWV.

o Aev emTpéTTeTal n xprion d10pBwTIKOU uypou 1} dIopBWTIKAG TaIVIAG.

XpRoipa dedopéva

ATtopikoi apiBpoi oToixeiwv: 1H, sLi, 6C, 7N, gO, oF , 11Na, 12Mg , 17Cl, 10K

ZXETIKEG OTOMIKEG padeg Ar: H=1, C=12, O=16, Ca=40

pappopOpPIaKAg OyKkog, Vm = 22,4 L Ap18u6g Avogadro, N = 6,02x10%




MEPOZ A": EpwTAoEIg 1- 4
Na atmravToeTe € OAEG TIG EpWTNOEIS 1 — 4.

KaBe opbry atrdvrnon BaBuoAoyeital Je TTEVTE JOVADEG.

Epwtnon 1
(a) Na ouptTANpwWOoETE Ta KEVA OTOV TTAPAKATW TTiVOKA: (3M)
2UuBoAo ATOUIKOG Madikog Ap1Budg Ap1Budg Ap1Buo6g
cwpaTidiou | apiBuog (Z) | apiBuog (A) | TTpwToviwy | NAEKTPOVIWY | VETPOViWV

Si 14 28 14 14 14
Fe 26 56 26 26 30
Na* 11 23 11 10 12
s 16 32 16 18 16

(B) Z& aropo udpapyupou (Hg) o apiBudS veTpoviwy gival 1,5 Qopég
MEYAAUTEPOG aTTO TOV APIBPO NAeKTpoviwy. Av 0 Hadikdg Tou apiBuoG gival
ioog pe 200, va utToAOYiOETE TOV ATOUIKO apIBud Tou udpapyupou.  (1u)

ap1duog e = aplbuogp =2

A =p+n

A=p+15p=25p

200 =2,5p

p=2=80

(y) Na utroAoyioeTe Tov OyKO TTOU KATAAQUBAVOUV OE KAVOVIKEG OUVONKES

(K.Z.) 24,08x10% dropa agpiou Ne. (1u)
6,02.10% dropa 22,4L
24,08x10% dropa X;
X=22,4*24,08x10%' 6,02.10%

X=89,6L



EpwTtnon 2
(a) MNa 10 oToixeio (X) diveral OTI:

e ’'Exel nAektpoviki doun: 2.8.5

e 2TOV TTUPAVA TOU TTEPIEXOVTAI 16 VETPOVIA.

I. Na ypAyeTe TOV aTOPIKO Kal padikd aplBuo Tou oToixeiou (X). (2u)
Z=15
A= 31
. Na ypdyete 10 QOPTIO TTOU avapéveTe OTI Ba €Xel TO 10V ToU aToixegiou (X).
(0,5u)
3-
(B) 1. Ta Ta TT10 KATW ZEVYN XNUIKWY OTOIXEIWY, VA ONUEIWOETE N OTNV
KATGAANAN oTAAN, av oxnuaTiCouv 10VTIKNA | OPOIOTTOAIKA £vwon. (2u)
Ceuyog IOVTIKI) OMOIOTTOAIKN
Li kai O N
K kai F N
C kai H N
Clkai H N

. Na ypdyete Tov xnuIKO TUTTO TNG £vWoNg TTOU oxXNuaTifeTal JETagu Twv
oToixeiwv Li kai O. (0,5u)

Li»O

Epwtnon 3
(a) Z& SOKIHAOTIKO CWARvVa TTou TTEPIEXEI DIGAUNA VITPIKOU HOAUBOOU,

Pb(NO3), 1mmpooBEéToupe TToooTNTA dIAAUPATOS 1wdloUXou KaAiou, KI.  (3u)
I. Na ypAweTe TNV TTapaTtripnon mou 0a KAVETE.

KarafuBion Kitpivou IAUATOG
. Na ypayete TNV XNUIKA avTidpaon TTouU TTPAYHATOTTOIEITAL.

Pb(N03)2 + Kl ——> Pb|2 + KNO;3



(B) Na €€nynoete TO TTOPAKATW TTEIPAPATIKO O€OONEVO: Aw)
To eAai6Aado dlaAueTal OTO TTETPEAQIO KAl OEV DIOAUETAI OTO VEPO.
To eAai6Aado Kal To TTETPEAAIO €ival ATTOAIKEG OUCTIEG, EVW TO VEPO
gival TToAIKOS. loxUel 611 o1 pn TTOAIKEG S1aAUovTal € PN TTOAIKOUG

S10AUTEG. «Opola diaAuouv dpola»

(y) NMari dev UTTAPXEI N €VvOIA TOU PJOPIOU OTIG IOVTIKEG EVWOEIG; (1)

Zxnuati¢eral KPUOTAAAIKG TTAEypa aTrd 16vTa.

Epwtnon 4
(a) Na Ta cwpartidia A, B, I, A kai E, divovtal o1 1o Katw TTAnpogopieg. (3u)
2wuartidlo | HAektpovia | MpwTtdvia | Netpdvia
A 10 8 8
B 19 19 19
r 10 11 12
A 10 10 10
E 9 9 10

Moio/a atd Ta cwpartidia A, B, I, A kai E:
I. €ival oudéTepo aTtopo; B, A, E

1. €ival apvnTIKA QOPTIOPEVO 10V; A

. éxel goprtio (17); I

IV. €ival euyevég aEplo; A

(B) Ma tnv Tpayuarotroinon evog mreipduatog atmrairouvral 40g H,SO,4 Na
uttoAoyioeTe TTOOOG OYKOG dlaAUpaTog HoSO,4 TTepIeKTIKOTNTAG 20% WiV

(% k.0) atraiTeiTal yia Tov. okoTré auto. (2u)
100 mL&1aAUpaTog 20g H,SO4
X; 409 HZSO4
X=200 mL



MEPOZ B': EpwTtRocig 5-7
Na atravToEeTe € OAEG TIG EPWTACEIC S - 7.
KaBe opbry atrdvrnon BaBuoAoyeital pe déka PJOVADEG.
Epwtnon 5
(a) Aivetal n opyavikn évwon pe M.T: C3Hs.
I. Na ypdweTe TOV CUPTITUYHEVO 2.T. TNG évwong Kal To évoua TnG.  (2M)
CH3CH,CH3, tmrpoTtrdavio
. Na ovoudoete TNV ogoOAoyn o€ipd oTNV OTTOIA AVAKEL. (0,5u)
aAkavia
. Na ypA@eTe TOV JOPIAKO TUTTO TNG EVWONG TTOU AVAKEI OTNnV idia
ouoAoyn oeipd Kal TTePIEXEl 8 dToua AvBpaka oTo POPIO TNG. (1)
CgHis

(B) Na TmoodéTnTa TOU agpiou C3Hg ion pe 6,72 L, JETPNUEVN OE KAVOVIKEG

ouvOnikeg (K.Z.), va uttoAoyioeTe:

I. Tov apiBud Twv mol Tou avTioToiXouv OThV TTO0OTNTA AUTH). (1)
22,4L 1mol
6,72L X; X = 0,3mol

. Tn g&da TG o€ ypaupdapIa. (1)
Mr (CsHg ) =3.12 + 8.1 = 36+8= 44
1mol Quyicel 449
0,3 mol Y y=13.29

. Tov apiBud Twv Popiwyv TTOU TTEPIEXOVTAI OTNV TTOCOTNTA QUTH. (1)
1mol 6,02.10% poépia
0,3mol X; X =1,806.10* pépia

(y) Na utroAoyioeTe Tn oXeTIKA popiakn pada Tng évwong X , dedouévou OTI

0,03 mol CuyiCouv 2,34g. (1,5u)
0,03 mol duyiCouv 2,349

1 mol X; X =78g

Mr =78



(®) Aivetal n xnuIKA egiocwon:
CaCO; + 2HCI ——» CaCl, + H,O + CO;
Na utrohoyioeTe TTOO0G Oykog CO, TTapAYETAl, OE KAVOVIKEG OUVONKEG,
otav 2g CaCO3 avTmidpdoouv TTApwG e udpoxAwpikd ogu, HCI. 2u
Mr CaCO3;=1.40 + 1.12 + 3.16 = 100

1mol CaCO3; =100g 22,4L CO,
29 X;
X =0,448L
Epwtnon 6
(a) MNa kGBe ouvTakKTIKO TUTTO  TNG TTPWTNG OTAANG, VA YPAWETE TNV OudAoyn
o€Ipd TTOU AVRAKEl KAl VO OVOUACETE TNV KABE €vwon. (4w
2 UVTOKTIKOG TUTTOG OuoAoyn ocipd Ovopa évwong
CH3;CH,C=CH aAKivio Bout-1-1vio
CH3CIZHCH3 aAKOOAN TTPOTTaV-2-0ANn
OH
CH3CH2(|tHCH2CH3 aAkdvio 3-pgduAoTTevTdvio
CH3
CH3;CH=CHCHj; aAkévio BouTt-2-gvio




(B) Na TagIvOUAOETE TIG TTIO KATW EVWOEIS (1) EWG (VI) 0€ KOPETPEVES KAl

OKOPEOTEG. (1,5u)
1) CH3CH,OH n)CH=CH 1) CH3CH>C=N 1v)C4Hs V)CHgﬁH Vi) CgH14
O
KOPEOTMEVEG: 1, 1II, V, VI

OKOPEOTEG: 1I, IV

(y) Na ypdyete TOUG OUVTAKTIKOUG TUTTOUG (2.T.) TwV TTOPAKATW OPYAVIKWVY
EVWOEWV: (1,5u)

I. YopoyovaBpakag pe M.T: C3H,4

CH3C=CH
. AAKGvio pe Mr=72 kai diakAadiouévn avBpakoaAuaida.
CvHay+2
12v+2v+2=72 ey =5
o
CH,CHCH,CH, i CH,C CH,
CH, CH,

(®) Na ypawete Tov Nevikd Mopiakd TUTTO 0TOV OTT0I0 UTTOKOUEI N KABE pia

atrd TIG TTAPOKATW OPYAVIKEG EVWOEIG: (Qp)
CH3CH2CH20H CVH2V+ZO
CH3CECCH3 CvH2v-2

(€) Na ypAyeTe TOUG CUVTOKTIKOUG TUTTOUG (Z.T.) TWV TTI0 KATW OPYQAVIKWYV

EVWOEWV: (2u)
I. a10davio CH3CH3

Il. TTPOTTEVIO CH3CH=CH;

. TTEVT-2-IVIO CH3C=CCH,CH3

Iv. MEBaVOAN CH3;OH



EpwTtnon 7
(a) MNa K&Be pia atTd TIG TTAPAKATW ONAWOEIG, VO YPAWETE av gival opbA N
AavBaopévn, Kal va JIKAIOAOYNOETE TNV ATTAVTNOT 0OG. (7,5u)
I. To avOWUKTIKA EPPIOAWVOVTAl 0€ CUVONKES WYNANG TTiEONG Kal XOUNARG
Bepuokpaaciag, £T01 WOTE va TTEPIEXOUV TN MEYOAUTEPN duvaTr TTOoOTNTA
d10&e1diou Tou AvBpaka TTou PTTopEi va SIaAUBEI.
OpOnR. To d10&eidio TOou AvBpaka gival aéplo Kail n SIGAUTOTNTA
agpiwv gival peyaAUTePn o€ OUVONRKES YNANG TTiEong Kal XapnAnRg
fOspuoKpaTiag.

1. OTav TpooBEécoupe vepod o éva diaAupa Caxapns 5% k.o, n
TTEPIEKTIKOTNTA TOU Ba yivel pikpoTePn atrd 5% K.O.

Op0A. 181a TTooéTNTA {AXapNnNg o€ HEYAAUTEPO OYKO SIOAUHATOG.

. Mtropa 4% wiw trepiéxel 4 g ailBavoAng oe kaBe 100 mL ptrupag.
AavBaopévn. Mepiéxel 4 g aiBavoAng oe kGbe 100 g prupag.

( QA n TePIEKTIKOTNTA €ivan 4%w/V)

Iv. To udaTiké didAupa xAwplouxou vaTtpiou, NaCl, eivalr aywydg Tou
NAEKTPIKOU PEUUATOG.
Op0On. To NaCl gival 1ovTik} évwon. Otav diaAuBei oTo vepO

oTradel TO KPUOTOAAIKO TTAEyHA Kal TA 1IOVTA KIVOUVTAIl EAEUBEPOQ.

v. To o&gidio Tou payvnaiou, MgO, £xel xaunAd anueio THENG.
AavBaopévn. To MgO €ival 1I0VTIKA £éVvwoTn Kal Ol IOVTIKEG EVWOEIG
éXouv WnAd onpeia TAgEWG.



(B) O KwaoTtag B€Ael va TTapaockeudoel udaTiko didAupa XAwpioUxou vaTtpiou,
NaCl , repiekTikdTnTag 10% wiw (% K.u). Zuyicel 20g NaCl. Na

UTTOAOYIOETE TN PAZa TOU VEPOU TTOU aTTAITEITAI Va (uyioel o KwoTag yia

va QTIAEEI TO dIAAUPA QUTO. (2,5u)
10g NacCl 100 g di1aAupaTog
20g NacCl X;

X= 200 g diaAuparog
Mdada diaAUpaTog= pada diaAuTn + pada diaAupévng ouciag
Mdala vepou =2009g-209g =18049

MEPOX I'":

Na atmravTioeTe oTnv €pwTnon 8.

H opBr atravrnon BaBuoAoyeital e dekaTTéEVTE JOVADEG.

EpwTtnon 8

(a) ‘Eva p1ToukdAl ypagel oTnv €TIKETA TOU OTI TrEPIEXEl 630 mL kKpaoi e
TTEPIEKTIKOTNTA 11,5 % VIV o€ aiBavoAn. Na uttoAoyioeTe Tov OyKO

NG a1BavoAng (0IVOTTVEUPATOG) TTOU TTEPIEXETAI OTNV TTOCOTNTA QUTH TOU

Kpaaoiou. (2,5
100mL kpaoi 11,5 mL a1@avoAng
630mL Y;

Y=72,45 mL ai@avoAng

(B) MoodTnTa 6,4 g Tou agpiou WO, kKaTaAauPavel Oyko 2,24 L o€ KAVOVIKEG

ouvOnkeg (To ypauua W dev gival 1o TTpaypaTikd cUPBOAO TOU GTOIXEIOU).

Na UTTOAOYIOETE TN OXETIKN ATOMIKA PAla Tou oTolxeiou W. (2u)
2,24L 6,49

22,4L X;  X=64g

— Mr (WO,) = 64

Ar(¥) +2.16 = 64
Ar () = 64-32 = 32




(y) Na d¢igete ue ouuBoAa Lewis, Tov TpOTTO OXNHATIOKWOU TWV TTAPAKATW
OUCIWV. 4w
l. MgC|2

° :CI: 2+ [ X ] -
Mg =°* . Mg 2[:?}:]

aclh
Il. NH3
HeoNewH——  HeNiH
g H
H
m. N

o e .
cNe—=N?: = ¢Ne¢:N:
< 0™

(®) Ze TTOI0 ATTO TIG OUCIEC TTOU OXNMATIOOTE OTO EpWTNUA (Y) UTTAPXEI
TTOAIKOG OMOIOTTOAIKOG OEONOG; (0,5u)
NH;

(€) To16v X éxel 10 nAekTpdvia.

I. Na ypaweTe TNV NAEKTPOVIKN doun Tou atépou X: 2.7 (0,5)
. Na ypawete 1OV NAEKTPOVIAKO TUTTO TOU Popiou Xo: (0,5)

o0 o0
XeXs
e o0
(€) Na ypawete U0 dIaQOPEG PETAEU IOVTIKWYV KAl OUOIOTTONIKWY VWO EWV. (1)
e O110VTIKEG EVWOEIG Eival OAEG OTEPEEG, EVW O OPOIOTTOAIKEG
MTTOpEi va gival OTEPEG, UYPEG N AEPIEG.
o O110VTIKEG £XOUV YNAA onpeia TASEWG, Ol OTEPEEG OMOIOTTOAIKEG
EXouv XapnAd onpueia TASEWG. (i GAAN opOR diagpopd)
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(n) AiveTail TO 10 KATW dIAYPAUMA UE TIG KAUTTUAEG DIGAUTOTNTAG OPICPEVWV

aAdTWV.
100

90
80
70
60
50
40
30
20
10

AiaAuTéTnTa (g Aaiatog os 100 g vepou)

0 ‘
0 10 20 30 40 50 60 70 80 90 100
Oeppokpacia °C

I. Na ypaweTte 100N €ival N dIaAutdTNTa TOU dIXpwHIKOU KaAiou, K,Cr,O7,
oToug 50 °C. (1)
30g K2Cr207/ 1OOgHZO

Il. ©@eppaivoupe kopeopévo didAupa vitpikoU kaAiou, KNOs, atré Toug 10°C
oToug 40°C. Na ypdyete £dv 10 didAupa Ba eEakoouBrioel va gival
KOPEOUEVO 1) OXI Kal va BIKAIOAOYNOETE TNV ATTAVTNOT] 0OC. (1)
To Si1dAupa Ba gival ak6peoTO, YiaTti oToug 40 °C n SiaAuTéTHTA
gival yeyaAuTtepn atr’ 611 oToug 10 °C. ZuveTrwg ptropei va S1aAuBei

Kal AAANn TrTooéTnTa KNO3 |

. Na utroAoyioete Ta ypappdpia xAwpikou kaAiou, KCLO3, TTou TTpéTrel va

TpoaTeBouv ot 150 g vepoU aToug 70°C, waTe To didAupa TTou Ba

TTPOKUWYEI VA €ival KOPEOUEVO. (1,5u)
100 g vepou 30 g KCRO;
150 g vepou X; X=45 g KC8O;

11



Iv. Na xapakTtnpio€eTte 1o dIGAUMA TTOU TTPOKUTITEl, WG KOPEOUEVO N
akopeaTo, 6Tav o€ 200 g vepou diaAuBouv 140 g vITpiKoU vaTpiou,
NaNO3, otoug 10°C. Na @aivetal o TpOTTOG TTou epyacTrikate.  (1,5u)
AilaAutéTnTa NaNO3, otoug 10°C =80 g/ 100 g vepou.
21a 200 g vepoU n péyioTn roooTnTa gival 160 g NaNOs,

210 SidAupa TrepiExovral 140 g NaNO; dpa To didAupa givai
OKOPEOTO.

TEANOZ EZETAZHX

Ol EIZHITHTPIEZ H ZYNTONIZTPIA O AIEYOYNTHZ

‘EAeva Koulapidn

Mapiva Koutoou ‘EAeva Koulapidn MNwpyog XpuoooToOuoU
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