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e Na ammavricere Kkal Ta Tpia yEpn A’, B kai '™ Tou dokiyiou.

e Na ypAdweTe OAEG TIG ATTAVTACEIG 0OG TTAVW OTO EEETACTIKO OOKIIO.

o EmTpétTeTal n xprion HOvo Pn TTPOYPAUMATICOMEVWY UTTOAOYIOTIKWV
MNXaVWV.

o Aev emTpémTeTal n Xxprion d10pBwTiKoU uypou 1} dIopBWTIKAG TaIVIag.

To €€eTaOTIKO dOKipIo BabuoAoyeital e ¢Avra TEVTE (65) HOVADES Kal

atroteAcital atrd &éka (10) oeAideg.

XpRoipya dedopéva
2XETIKEG ATOMIKEG MATEG Ar:
H=1, C=12, 0=16, Na=23, S=32, Ci=355 Zn=65

IpappopopIaKAg 6ykog, Vm = 22,4 L Ap18ué6¢ Avogadro, N = 6,02x10%




MEPOXZ A’: Epwtioeigl -4

Na atmravtoeTe o€ OAEG TIG EpWTACEIS 1 - 4.

KaBe opbry atrdvrnon BaBuoAoyeital pe TEVTE (5) HOovAdEG.

Epwtnon 1

(a) Na oupTTANPwWOoETE Ta TTPWTOVIA, VETPOVIA, NAEKTPOVIA KAl NAEKTPOVIKA

doun yia Ta OToIXEIa i 1IGVTA TOU TTI0 KATW TTiVAKA: (Mov.4)
2TOIXEIO | TTPWTOVIA | VETPOVIO | NAEKTPOVIA NAEKTPOVIKN
doun
20 8 8 8 2.6
soCa 20 20 20 2.8.8.2
JF 9 10 10 2.8.
A 13 14 10 2.8.
(B) Na cupTTANpPWOETE TA KEVA: (Mov.1)

Ta 16vTa Y apvnTiKO QOPTIO OVOPAZoVTal aVIOVTA €V TA IOVTA PE BETIKO

@opTio ovopalovTal Katidvta

Epwtnon 2
AiVeTal TO XNMIKO OTOIXEIO SiP .

(a) Na cupttAnpwaoeTe TIG TTANPOoPOpieg TTou ¢NTOoUVTaIl YIa TO OTOIXEIO AUTO

OTOV TTIO KATW TTiVaKQ: (Mov.3)
a)  ATOMIKOG apiBudg 15

B) Madikog apiBudg 31

Y) ApIBUOS nAEKTpOViWY TOU aTOUOU 15

0) HAektpovikr dour Tou atéuou 2.85

€) Eidog 16vTog (avidv- kaTtidv) TTou PTTopEi va OXNPOTIoE! aviov

{) ZupBOANIGUAC TOU I6VTOC TOU p¥




(B) Na oxedidoete To HOVTENO TOU OTOPOU TOU QWOPOPoU (Ta owuaTidla Tou
TTUPVA va Ta YPAWETE PE APIOPO Kal Ta NAEKTPOVIO va KATAVEUNBOOUV OTIG
NAEKTPOVIKEG OTIBADEG E KOUKIDEG). (Mov. 2)

Muprivag:p=15, n=16

EpwTtnon 3
(a)Na xapaktnpioete TNV ak6Aoudbn TpdTaon ws owoTh A Aavbaouévn Kal
va OIKAIOAOYNOETE TNV ATTAVTNOT OOG. (bov. 1)

Ta dropa 1¢X kai 12¥  civai ic6ToTIa

H mrpéTaon gival cwoTA yiati Ta 800 dropa £Xouv Tov id10 ATOHIKO
ap1Ou6 aAAd S10@opPeTIKO padikd apiOuo.

(B) Eotw oOm 1O OTOIXEiO A egp@aviCeTal UTTO TN HOP@N TWV TTOPAKATW
I00TOTTWV: (wov.1,5)

2X+5 2X+7
X+2Ai 2X—13A

Na 1TpoadlopIoTei 0 ATOUIKOS apIBPOS Twv dUO I00TOTTWY KABWGS Kal O apIBPOg
TWV VETPOViWV 0€ KABE 1I00TOTTO.

ATOUIKOG apIBUOS 1I00TOTTWV:

X+2 =2x-13 => x=15 =—> Ta duo 1I06TOTTa £XOUV ATOMIKO aAPIBu6=17
ApIBUGG veTpoviwy yia KABE 1I00TOTTO:

Ap10pdg veTpoviwy TOU £VOG 1I00TOTTOU = 35-17= 18

Ap18u6g veTpoviwyv Tou dAAou IcoTdTTOoU = 37-17= 20

(Y) Na avagépete éva padievepyo 1I00TOTTO, VA YPAWETE TO CUUPBOAO TOU Kal va
QAVOPEPETE MIA WPEAIUN EQAPUOYR TOU. (Mov.1,5)

To oupdvio, aUuBoAo ?* U, yia Trapaywyn nAEKTPIKAS evépyelag ( R C
yia xpovoAdéynon amoAibwpdtwy A 2%l otn Sidyvwon TadRoewy
BupocIdn adéva).



(®) Na avagépete U0 apvnTIKEG CUVETTEIEG TNG PADIEVEPYEIQG YIA TOV
avepwTro. (Mov.1)

MpdékAnon Asuxaipiag- KapKivou, 8AvaTol- KATAOTPOYES ATrd Tn XPRHon
NG aropikng Boppag.

EpwTtnon 4

(a) Aivovtai o1 oucieg: KCI, NH3z, H,O, N2, CaF, Cl, (Mov. 3)
Na TI¢ KaTaTAgeTE OF:

lovtikég: KCI, CaF;

OuolotroAikéG TTOAIKEG: NH3, H,O

OupolotroAikéc atmroAikéc: Ny |, Cly

(B) 1. Na ypayerte 11 Ba TTAPATNPOCETE KATA TNV TTPAYUATOTTOINCT TWV TTIO

Katw TreipapaTtwy (1) kar (11): . (pov. 1)
Meipapa (1): 2€ SOKIPAOTIKO CWARVA TTOU TTEPIEXEI ATTECTAYUEVO VEPO
TIPOOTIOEVTAI UEPIKOI KOKKOI 1WdioU Kal avaKIVEITal.

O1 KO6KKOI Iwdiou &g dlaAvovTal OTO VEPO

Meipapa (11): & SOKIPACTIKO CWARVA TTOU TTEPIEXEI TTETPEAQIO TTPOCTIBEVTAI
MEPIKOI KOKKOI 1WdiouU Kal avakIveiTal

O1 KO6KKoOI Iwdiou diaAvovTal oTo TTETPEAAIO

1. Na e€nynoeTe TIC TTAPATNPROEIS OOG. (Mov. 1)
To 1wdio () eival opoloTToAIKN aTroAIKA évwon yia auTto SIaAUETAI OTO
meTPEAAIO TTOU €ival atToAIKOG S1aAUTNG Kal OXI OTO VEPOS TTOU gival
TTOAIKOG S1aAUTNG.

MEPOX B: Epwrtnosig 5-7

Na aTTavTioeTe 0€ OAEG TIG EPWTNOEIC S - 7.

Kd&Be opbry atrdvrnon BaBuoAoyeital pe déka (10) povaded.

EpwTtnon 5

(a) Na atreikovioete pe Ta cUPBOAa Lewis (NAekTpOvIa 0BEvoug) TO oXNUATIOUO
TOUu OEOMOU PETALU TWV OTOIXEIWV TTOU divovTal TTIO KATW KAl VO AVOPEPETE TO
€idog Tou deopoU:

(1) 12Mg ME 17Cl (bov. 2,5)

Mg\}.'&.;  Mg*2[:Cl:]
L\,’ C':.I on Eidog deopou: lovTikog deopog



(m) H ME 165 (Mov.2.5)

Eidog deopoU: OpoIoTToAIKOG BETHOG

(B) 1. Na ypdayeTe TOUG XNUIKOUG TUTTOUG TWV EVWOEWV TTOU OXNKATIOOTE OTO
epwTNUA (a). (Mov. 2)
- XNUIkGG TUTTOC PeETagu Tou Mg kai Tou Cl; MgCl,

- XNUIKOG TUTTOC PETAgU Tou H kal Tou S; H,S

1. Moia atd T11g dUO eVWOEIG gival OTEPED PE WNAG onueio TASEWGS Kal yIaTi;
(Mov. 1)
21EPEO pE YNAOS onueio TAgEwGg gival n évwon  MgCl, etreidn givai

IOVTIKA évwon

(y) Moiog d1aAUuTNG TO vePO 1) To TTETPEAQIO Ba diaAUoel KaAUTEpa KABE pia aTrd
TIG TTIO KATW ouadieg. Na diIkaioAoyrRoeTe TNV aTTdvTnon oag. (bov. 2)

i Bry:

H évwon Br; diaAUeTal KOAUTEPA O€ TTETPEAAIO, A@OU gival pn TTOAIKA
OMOIOTTOAIKA évwon Kal To TTeTPEAaIO gival pn TTOAIKOG S1aAUTNG (Gpola
S1aAUouyv 6poia)

ii. NaCl:

H évwon NaCl diaAveTal KaAUTEPO OTO VEPO, APOU gival IOVTIKE évwon Kal TO
vePO gival TTOAIKOG S1aAUTNG (6pola SiaAvouv 6poIa).

Epwtnon 6
Moodtnta aépiou dioeidiou Tou avBpaka, CO,, £xel pada 88 g.

(Ar: C=12, 0O=16)

(a) Na uttoAoyioete Tov apIBud Twv Mmole TnG o TTavw TToooTNTAG.  (JoVv. 2)

1 mol CO, 44 g
X=; 88 g=X;=2 mol



(B) Na utroAoyioete Tov OyKO TTOU KATAAQUPBAvEL, € KAVOVIKES (K.Z), n TTIo
TTAvw TT000TNTA TOU BIogEIdiou Tou dvBpaka. (Mov. 2)

1 mol CO, 224L
2 mol X=;, =>X=448L

(y) Na utroloyioeTe TOV apIBud Twv Popiwy, Ta OTToIA TTEPIEXOVTAI GTNV TTIO
TTavw TT000TNTA dlo&EIdioU TOU AVvBpPaKa. (Mov. 2)

1 mol CO, 6,02x10% uoépia
2 mol X=; =X =1,204x10** uépia

(8) Aivetan n avtidpaon: 2H, + O, —» 2 H,0 (Ar: H=1, O=16)

Méoa g vepou (H.0) Trapdyovtal 6tav 8 g aépiou udpoyodvou (Hz) avtidpouv

ME Oguyovo. (bov. 2)

2x2 g H, 2x18g Hzo
849 X; = X=72¢g

(¢) Aivetal n avtidpaon: Zn +2 HCl —— ZnCl, + H>
(Ar: H=1, CI=35,5, Zn=65)

Na uttoAoyioeTe ToOv OyKO TOU agPiou UBPOYOVOU O€ KAVOVIKEG ouvOnkes (K.Z)
TTou ekAUeTal o6tav 6,5 g weudapyupou (Zn) avTidpoUV ME TIEPICOEIN

diaAuparog HCI. (pov. 2)

65 g Zn 22,4 L H,

6,59 X = X=224L
Epwitnon 7
(o) Na oupTTANpWOETE TIG TTOPOKATW TTPOTACEIG . (wov.1,5)

H diaAutdéTnTa MI0G ouaiag e€apTaTal atro :

l. Tn @Uon TOU B1aAUTN

Il. T OgpuoKpOTia.

[ll. TNV 1Tigon



V. To diGAupa TToU TTEPIEXEI TN MEYIOTN duvaTr) TToooTNTa dIOAUNEVNG Oudiag, O€
OPICHEVEG OUVBNKESG OVOUACZETAl KOPETUEVO, EVW TO OIGAUNA OTO OTTOIO UTTOPEI va
d1aAuBei kal GAAN TTOodTNTA OUCIOG OVOUACZETAI AKOPEDTO.

(B) i. H diaAutdTnTa TOU VITPIKOU KaAiou 010 vePO oToug 20 °C gival 35 g. Ti Ba
TTaparneriow av og 100 g vepou otoug 20 °C trpooBéow 40 g viTpIKoU KaAiou;

(Mov.0,5)

Ta 5 g TOU WVITPIKOU KoAiou Ba Trapapegivouv adidAuta Kkai Oa
KartakaBioouv oav inua.

ii. Ti Ba TTapatnpriow av au¢Aow oTadlakd T BepUOoKpATia TOU TTO TTAVW
dlaAupaTog; AIKaloOAOYAOTE TNV ATTAVTNON OAG. (bov. 1)

Me Tnv augnon tng Beppokpaciag n adidAutn oucia Ba diaAuBei, apou n
SIOAUTOTNTO TWV OTEPEWV OUCIWV aufdveTal ME TRV avfnon Tng
OepuoKpaCiag.

(y) Otav avoiyete €va JTTOUKAAI AEPIOUXOU QVAWUKTIKOU, Ba  €xeTe
TTapatneEnoel appioud atod dioeidio Tou avepaka.

Na atravrioere ota akOAouba epwTAUATA.
i. TO QVAWUKTIKO OUOKEUAOONKE UTTO augnuévn f eAattwpévn mmieon; (pov.0,5)
Y1é aunuévn tricon

ii. H diaAutétnTa Tou dloEeidiou Tou AvBpaka auéndnke i eAATTWONKE PE TO
AVOIyHa TOU QVAWUKTIKOU KOl YIATi; (Mov. 1)

Me 1O dvolypa TOU OVOWUKTIKOU n Si1aAutétnta Ttou dSiogeidiou Tou
avlpaka MEIWONKE, £TEI®A OTA AEPIO N MEIWON TNG TTEONS HEIWVEI TN
S1aAutéTNTOA.

iii. NoTe Ba gival o £VTOvoGg 0 aPPICHOG OTAV TO AVAWUKTIKO €ival KpUo A
(e0TO BIKAIOAOYAOTE; (Mov.1)
Otav gival (eoTd, yiaTi N av§non TngG BepUoKpATiag HEIWVEI TN
OI0AUTOTNTA TWV AEPiWV, Apa SlOPEUYEI HEYOAUTEPN TTOOOTNTA AEPIOU
OUVETTWG TTIO £VTOVOG AP PICTHOG.

(®) Ti onuaivouv o1 akOAOUBEG EKPPAOTEIG TTEPIEKTIKOTNTAG: (uov.1,5)
i. AiGAupa xAwpiouxou vartpiou 10% K.u (W/w);

2e 100 g SiaAuparog XAwplouxou varpiou Trepiéxovral 10 g xXAwpiouxo
vdarplo.

ii. Kpaai 130 (13 aAkoOAIKwY BaBuwv);



2e 100 mL kpaoi mepiéxovral 13 mL aAkoO6Ang.
iii. O atpooaipikdg aépag TTePIEXEl 21% K.o (v/v) o§uyodvo;
2e 100 mL arpoo@aipikou aépa trepiExovral 21 mL oguyoévo.

(g) i.MN6oa g kaBapou Benkou ogEog TrepiExovTal o€ 200 g diaAUpaTog Belkou
0&£0G TTEPIEKTIKOTNTAG 4% W/w; (bov. 1)

2¢e 100 g diaAuparog TrepiExovTal 4 g
Z1a 200 g X; = X=8g

ii. MNéoa g kaBapou vitTpikoU o&éog TrepiExovtal o€ 400 ml diaAUpaTog vITpIKOU
0&€0G 6% K.0 (W/V); (bov. 1)

2¢e 100 mL diaAUuparog TrepiEXovTal 6 g
Zta 400 mL X;=—=>  X=24g

iii. Ze 180 g dlaAuparog udpogeldiou Tou varpiou TrepiExovTal 9 g kabapou
udpoteidiou Tou vatpiou. Na Bpeite TNV % W/w TTEPIEKTIKOTATA TOU SIGAUNATOG.

(Mov. 1)
2¢e 180 g SiaAuparog TepiExovTal 9 g
2ta 100 g X; =——> X=5¢g
Apa n TTEPIEKTIKOTNTA TOU SlaAUupaTog gival: 5% w/w
MEPOX I"":
Na atmravTioeTe oTnv €pwTtnon 8.
H opBr atmravrnon BaBuoAoyeital pe dekatrévre (15) povadeg.
Epwtnon 8
(a) Aivovtail o1 evwoelg: CO,, CeH1206, Na2CO3, CuO, CgH14, C3HgO.
Na Ti¢ TalvOounoeTE O€: (uov. 3)

Opyavikég: CeH1206, CgHisa, C3HgO.
Avopyaveg: CO, Na,CO3, CuO.

(B) Aivovtai o1 opyavikeg evwaoelg A, B, I kar A:
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H O H
CH3CH,C=CH e HyC—C—CH,—CH, a b 0L
A B r A

1. Na xapaktnpioete kaBepia ato TIg evwoelg A, B, ' kal A wg TTpog 10 €idog
Tou de0MOU (KopeTHEVN/aKOPEDTN) Kal TN dIATagn TNG avBpakoaAucidag

(KUKAIKA/GKUKAN) (Mov. 2)

A: AKOPEOTN - AKUKAN

B: Kopeouévn - KUKAIKR
I Kopeopévn - AKUKAN
A: Kopeopévn - AKUKAN

(y) Na ovoudoeTe TIG EVWOEIG: (Mov. 4)
CH, - CH - CH,§
CH,4 CH3;CH=CH, CH3;CH>C=CH OH
peddvio TTPOTTEVIO Bout-1-ivio TPOTrav-2-6An
(8) Na ypdyeTe TOUG OUVTOKTIKOUG TUTTOUG TWV EVWOEWV: (Mov. 2)

Mpotravio: CH3CH,CH3
AIBavoAn: CHsCH,OH
Bourt-2-¢vio: CH3;CH=CHCHj;
AiBivio: HC=CH
(y) Ma tnv avixveuon avBpaka Kal udpoyovou, PEIYHNa Opyavikng Evwong

(CxHuy) ka1 o&g1diou Tou xaAkou (CuO) BeppaiveTal CUPNPWVA HE TIG TTIO KATW

%ﬁir

i. Moia atré 1ig diatdgeig (1) kai (1) xpnoigoTrolgiTal yia TV avixveuon Tou

Treipapatikeég diarageig (1) kai (11).

(i



avOpaka; Aiaragn (1) (uov. 0,5)
ii. Moia atré 11 diratageig (1) kai (1) xpnoigoTrolgiTal yia TNV avixveuon Tou
udpoyovou;Aiaragn(ll) (Mov. 0,5)
iii. Na ypayeTte dUO TTOPATNPAOCEIG TTOU Ba KAVETE GTO DOKIUAOTIKO CWARva A:
(Mov. 1)
e AnuioupyouvTtal udpaTuoi
e To peiypa TNG OPpYAVIKAG EVWONG ATTO HAUPO YIVETAI KOKKIVOKOPE
Iv. Mola oucia TrepIEXETAI OTO OOKINAOTIKO CwArnva B; Alauyég aoBeoTovepo

Na ypayeTe pia TTapatipnon Trou Ba KAveTe 0To OOKINAOTIKO CwARva B:

e To diauyég aoBeoTdvepo Ba BoAwoel.
(pov. 1)
v. lMola oucia Trepiéxetal otnv UaAo wpoAoyiou I (oTn diIGTAgn 11), OTNV APXN
TOU TEIPAUATOG Kal  Trola  METAROA} Ba  TapatnPEnioeTe  WETG  Tnv
TTPAYMATOTTOINCN TOU TTEIPANOTOG; (Mov. 1)
2tov U0oAo wpoloyiou I TtrepiExeral Avudpog Bellk6g XOAKOG Kal

TTAPATNPOUHE OTI ATTO AOTTPOG YiveTal YOAAIOG.

-TEANOZ EZETAZHZ-
O AieuBuvTAg

lwavvng Opeavidng
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