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TO EZETAZTIKO AOKIMIO ANOTEAEITAI AMNO ENNEA (9) ZEAIAEZ.

e To e&eTaoTIKO dokKipio BaBpoAoyeital pe 65 povadeg.
e Na amravrioere Kal oTa Tpia pépn A’, B” kai I'” Tou dokipiou.

OAHIIEZ:

e Na ypda@ere e peAdvi pTTAE.

e Na amravrioete oe OAEZ TIg EpwWTNOEIG.

e AmrayopeUeTal n Xpnon 510p0wTIKOU UAIKOU.

e OAoi o1 UTTOAOYIOMOI TTPETTEI VA PaivovTal KaBapd OTIG ATTAVTOEIS OOG.
e EmTtpémeran n Xpion gn TPOYPAUMATIOHEVNG UTTOAOYIOTIKNAG MNXAVAG.

Xpnoipa dedopéva
Atopikoi apiBpoi oToixEiwv:
1Na, 17Cl

2XETIKEG OTOUIKEG MATEG Ar:
H=1, C=12, N=14, 0=16, Ca=40

FpappopopIakog 6ykog: Vm = 22,4 L(S.T.P)

Ap18u6¢ Avogadro: Np = 6,02x10%

AYZEIZ




MEPO2 A" EpwTtRoceigl -4 (ouvoAo 20 povadeg)
Na atmravToeTe o€ OAEG TIG EpWTACEIS 1 - 4.
KaBe opbny atrdvinon BaBuoloyeital pe mévTe (5) HOVADEG.

EpwTtnon 1
‘Exete 0omn 0100¢0r oag 132 g diogeidiou Tou dvBpaka, CO,.
Na utToAOYICETE yIa TNV IO TTAVW TToooTNTA d10geIdiou Tou dvBpaka, CO;:

(o) Tov ap1Buéd Twv mol.

(2u)
Mr(CO;)=44 1 mol 44 g
X= 3 mol 132 g
(B) Tov 6yko TTOU KATOAAPPBAvEl O€ KAVOVIKEG TUVONKeG (S.T.P). (1,5u4)
1 mol 22,4 L
3 mol X=67,2 L
(y) Tov apiBuéd Twv popiwv TTou TTEPIEXOVTAI. (1,5u4)
1 mol 6,02.10% pépia
3 mol X=18,06.10% pépia
Epwtnon 2

(a) To adropo Tou oToixeiou X EXel CUPTTANPWHEVES TPEIS (3) NAeKTPOVIKES OTIBAdES. Eival yvwoTd
OTI OTOV TTUPAVA TOU TTEPIEXOVTAI 22 VETPOVIA.
Na UTTOAOYIOETE TOV ATOUIKO KAl TOV hAdIKO Tou aplBud. (2M)
288 , 18 dapa18p omote Z=18
A=18+22=40
(B) Na utroAoyioete Tov apiBud Twv mol Tou viTpikoUu acBeaTiou, Ca(NO3),, TTOU TTEPIEXOVTAI O
500 mL diaAupaTtog Ca(NOs3),, TTEPIEKTIKOTNTOG 16,4 % K.0. (W/V). (3M)
Mr(Ca(NOg)z):164
100 mL 16,4 ¢ 1 mol 164 g

500 mL X1=82¢g X2=0,5 mol 82¢



Epwtnon 3

(a) Na ovopdoete katd [UPAC TIG TTI0 KATW OPYAVIKEG EVWOEIG:

CH3CH,CH,CH3; Boutavio

CH»=CH> aiBévio

CH3CH,CH,OH TTpoTTaV-1-0An

CH3CH,CHC=CH 3-péBulotrevt-1-1vio
I

CHs

(B) Na ypdawete Toug Z.T. TWV TTIO KATW EVWOEWV:

rlpOTI'(']VIO CH3CH,CHj3;

Bourt-2-¢vio CH3;CH=CHCH3;
OH
|
2-peBulotrevTav-2-6An CH3CH,CH, CCH3
|

CHs;
EpwTtnon 4
(a) Aivetal o 1m0 KATW TTIVOKOG PE OPICUEVES QUOIKEG 1010TNTES TPIWV ousIwv A, B kai I,
Oucigg Znueio TAgEWg AilaAutéTnNTO OTO VEPOD
A XaunAo (55°C) ox!
B XapnAd (120°C) val
r WnAo (845°C) vai

(2m)

(3m)

(3H)

Na xapakTnpioeTe TNV KABE ouaia wg 10VTIKY, TTOAIKI] OPOIOTTOAIKH 1) N TTOAIKI) OJOIOTTOAIKI) KaI VO

QITIOAOYNOETE TNV ETTIAOY OQG.

A: Mn 1TONIK ) 0JOIOTTOAIKE)/ XaUNASG 0.1, dev dlaAUETAl 0TO vEPO TTOU €ival TTOAIKOG SIaAUTNG
B: MoAIKr} opoIoTTOAIKRY/ XaunAG 0.1, dIOAUETAI OTO VEPO TTOU €ival TTOAIKOG dIOAUTNG

I": lovTikA/ YynAG 0.1, BIaAUETAI OTO VEPO TTOU €ival TTOMNIKOG dIaAUTNG



(B) H diaAutdTnTa Tou ViTpikou KaAiou, KNO3 atoug 20°C sivail 30 g /100 g H,0.
Al0BéToupEe aképeoTo udaTiké didAuga KNOs Trou Trepiéxel 6 g KNO3 kai 50 g H.O oToug 20°C.
Na utroAoyioete TTéoa ypappdpia otepeot KNO3 TTpéTel va TTpooTeBoUV OTO TTIO TTAVW

aKOPEOTO BIGAUNQA, WOTE VA YiVEl KOPECUEVO. (2M)
100 g H,O 30 g KNO3
50 g HxO X1=15 g KNO3 X2=(15-6) g=9 g KNO3

MEPOZ B: Epwtioeig5-7 (ocUuvoAo 30 povadeg)

Na aTTavTAoETE 0€ OAEG TIG EPWTACEIG S - 7.
Kd&Be opBn amravrnon Babuoloyeital pe déka (10) povadeg.

Epwtnon 5
(a) Na deigete TOV OXNPATIOPO TWV OECHUWYV PETAEU TWV TTIO KATW ATOPWY, XPNOIUOTTOIWVTOG TA

NAEKTPOVIa TNG EEWTEPIKAS OTIBASAC (CUUBOAa Lewis) kal va ypAyeTe ToV XNUIKO TUTTO KAOE

ouaciag TTou oxnuaTieTal. (7,5u)
l. 1H KAl 168
H .S-. ‘H — H:S:H

XNMIKOG TUTTOG:  HLS
. »oCa kai 17Cl
Ca- + 2 .Cl: — Ca* 2[:Cl]”

XnuIkOG TUTT0G:  CacCl,

m. 7N kail 7N

Xnuikog TUTT0G: N>

(B) Moia atrd TIG MO TTAVW OUCieg TTEPIEXEI HOPIA OUOIOTTOAIKA un TTOAIKG; N (1)

(y) Noéoa kai Troia €idn OPOIOTTOAIKWY BECHWY UTTAPXOUV OTO HOPIO TNG OUCiag AUTAG; (1,5u4)

1 7p1ITTAGG OOIOTTOAIKOG DECHOG



EpwTtnon 6
A. Mia opdda padntwv mrpayparotrolei Ta reipdauata (1) kai (1) rou TEPIypd@ovTal M0 KATW:

(5,5H)

Meipaya (1):

2.€ OUO DOKIMAOTIKOUG OWAAVEG TTOU TTEPIEXOUV AVTIOTOIXA MIKPN TTOOOTNTA OTEPEOU 1WDIOUXOU
KaAiou, Kl, kal otepeou viTpikou poAuBdou, Pb(NO3),, TTpooTiBeTal atreotayuévo vepd Kal
QAVOKIVOUVTal JEXPI VA DIOAUBOUV Ta OTEPEA. 2TN OUVEXEIA, Ta OUO dIaAUPATA TTOU oXnuaTifovTal
OTOUG BUO OOKIPNACTIKOUG CWANVES avaulyvuovTal.

(a) Ti TTapaTnpoUue va cupPaivel JETA TNV AvAuIEn Twv duo
OloAUPATWY;

KiTpIvo iCnua

(B) Na CUPTTANPWOETE TNV TTIO KATW XNMIKI avTidpaon TTou
TTPAYUATOTTOINONKE:

Pb(NO3)2 c;‘t;'oiax
KI + Pb(NOg)z _— Pbl, + KNOsj
Meipapa (11):

2.€ OUO OOKIMAOTIKOUG CWANVEG TTOU TTEPIEXOUV HIKPH TTOOOTNTA 1Wdiou, |, TTpOCTiBETAI OTOV £va
vepo Kal aTtov AAAo TTeTpéAaio. O1 dUo cwArveg avakivouvTal {wnped.

Na ypAweTe TIG AVAPEVOUEVES TTAPATNPNOEIS YIA TOV KABE CwAnva.

H,O TeTpEhaio
il il . . ..
=L =L (a) Mapatripnon otov cwWAAvVa PE TO vEPOD:
To 1wdio dev diaAueTal.
(B) Mapatripnon otov CwWAAvaA PE TO TTETPEAAIO:
ool N7 2

To iwdlo diaAuesTal.

(y) Na d1aTuUTTWOETE TO CUPTTEPACUATA TTOU £EAYOVTAI ATTO TIG TTIO TTAVW TTAPATNPIOEIG.

To 1wdIo gival un TTOAIKA ouaia Kal dIGAUETAI OTO TTETPEAQIO TTOU Eival N TTOAIKOG SIOAUTNG evw eV
OIaAUETAI OTO VEPO TTOU €ival TTOANIKOG dIOAUTNG.



B. Na ypdyere, av gival opBn 3 AavBaopévn n kaBepia atrod I TTapakAaTw dNAWOCEIS Kal va
QITIOAOYACETE TNV ATTAVTNOT] 0OG. (4,54)

(a) To mypa Tou NaCl dev £xel NAEKTPIKA AywyINoTnTA.

NavBaopuévn. To NaCl gival 1ovTIKr Evwon. Ta TAYUOTA TWV IOVTIKWY EVWOEWVY €XOUV eAEUBEPQ
IOVTA Apa £XOUV NAEKTPIKI aywyINoTNTA.

(B) Otav Bepuavbei Eva avayukTiko, n dIGAUTOTNTA TOU BI0EEIBioU TOU AvOpaKa OTO AVAWUKTIKO
augaveral.

AavBaopévn. Mg Tnv augnon Tng BepuoKpaaiag YEIWVETAI N OIGAUTOTNTA TOU agpiou (S10&eIdiou Tou
avopaka).

(y) 'Evag kpuoTtaAAog 1wdiouxou vaTpiou, Nal, o0 oT1Toiog TTpoCTiBeTal 0 KOPEOHUEVO BIGAUUA
IwdIouxou vaTtpiou, Nal, Ba diaAubei.

NAavBaopévn. AIOTI 0TO KOPEOHEVO BIGAUUa 1wWdIoUXoU vaTtpiou €xel SIOAUBEI N u€yioTn TTOOOTNTA
IwWdIoUXOU vaTpiou Gpa dev PTTopEi va diaAubei TTepioodTEPN TTOCOTNTA.

Epwtnon 7
A. Evag kabnyntn¢ Xnueiag avéBeoe o€ pia ogada padntwy va Tmapackeudoouv 250 mL

dlaAupaTog udpogeIdiou Tou varpiou, NaOH, 4,8% k.o (W/v).
(o) Na utroAoyioete moéoa ypaupdpia NaOH atraitouvral yia TV TTAPAcKeUr Tou SIaAUUATOG. (1M)
100 mL diaA. NaOH 4,8 g NaOH

250 mL diaA. NaOH X =12 g NaOH

(B) O1 paBntég Cuyioav To dIGAUPA TTOU TTapacKeuaoayv Kai Bprkav 0T n yala Tou rav 262 g.

Na uttoAoyioete TNV % K.J. (% wiw) TTEPIEKTIKOTNTA TOU SIAAUUATOG. (2u)
262 g diaA. NaOH 12 g NaOH
100 g &iaA. NaOH X=4,58 g NaOH
4,58 % K.J.



B. Miypa yAukdlng, CsH1206, kKai o&g1diou Tou xaAkou(ll) ,CuO, BeppaiveTal o€ SOKIJAOTIKO
OWANVaA Kal TO TTOPAYOUEVO Miypa agpiwv diaBIBaleTal apxIKa o€ avudpo Benkd xaAko(ll),
CuSOQOq, ka1 oTn ouvéxela o€ diauyEg diaAupa udpoteidiou Tou aoBeaTiou, Ca(OH),
(Sd1auyEg aoBeoTOVEPO).

(a) Moiog €ival o pdAog Tou o&eldiou Tou XaAkou(ll), CuO, oTnv Kauon TNG YAUKOLNG; (1)
lNa va diac@aAioTei TTAPNGS Kauon.
(B) Moia xpwpuartikr) aAAayr avauéveral 611 Ba TapatnpnBei otov Avudpo BeNKO XaAkO(ll), CuSOy;

Na aITioAOyAOETE TNV ATTAVTNOT OOG. (2u)
Neuko o€ yaAadio.

O d&vudpog Benkdg xaAkog(I)(Aeukdg), dtav €pBel og AP e TOUG UOPATHOUG(VEPD) TTOU
TTapAdyovTal Katd TNV avTidpaon, Ba yivel Eévudpog Benkog XaAkdg(I)(yaAadiog).
(y) Tr avauévete va mapatnpnBei oto diauyég didAupa udpoteidiou Tou acBeaTiou, Ca(OH)y;

Na aITIoAOYyAOETE TNV ATTAVTNON COG. (2u)
OoAwvel. To CO, TTou TTapAyETal KATA TNV avTidpaon, Ba avTidpdoel pe To Ca(OH), kal 8a dwoel
AEUKO iCnua (CaCOg).

(®) Na €EnynRoETE yIaTi OTA TOIXWHUATA TOU OOKIUACTIKOU OCWARVA TTAPATNPEITAI KOKKIVWTTO OTEPEOD.
(1n)

To KOKKIVWTTO OTEPEDS €ival 0 XOAKOG TTOU TTAPAYETAI JETA TNV AVTiIOpOOT.

(€) MNolo a1Td T TTAPAYOUEVA AEPIQ OTNV TTIO TTAVW Kauaon dnAwvel TNV TTapouadia Tou avBpaka (C)
o010 PopIo TNG YAUKOLNG, CsH1206, Kal TTOI0 TNV TTAPOUCia Tou udpoyovou (H); (1)

To CO, tTapouacia avOpaka.

To vepod TTapouacia udpoyovou.



MEPOX I'": Epwtnon 8 (ocUvoAo 15 povadeg)
Na atmravTioeTe oTnv €pwTnon 8.
H opBn atravrnon BaBuoAoyeital e dekatrévre (15) povadeg.

EpwTtnon 8
A. Ta16via A" kai B* £€xouv Tov iSI0 apIOU6 NAEKTPOVIWY PE TO EUYEVEC agPIo ApyS (1Ar).

Na Bpeite TTOI0G €ival 0 aTOMIKOS apIBUOS TwV oToIXEiwV A Kal B. (2,5u)

Z(A)=19 Z(B)= 15

B. H avwraTtn moodTtnTa aiBavoAng TTou TTITPETTETAI VA KATAVAAWOEI £vag 0dnyog gival 22 mL.
Méxpr Tréoa TmoTApIa Kpaoiou 11 aAkooAikwyv BaBuwv(11%V/V) dikaiouTal va
KATavaAwaoel o 0dnyog, WOTe, O€ TTEPITITWON TTou UTTORANBEI o€ EAeyX0 OAKOOANG, va unv

gemmepdoel To EMTPETTITO Oplo. ( H xwpnTikdTNTA £VOG TTOTNPI0U €ivalr 100mL.) (2,5u)
100 mL kpaaoi 11 mL aiBavoAng
X =200 mL kpaoi 22 mL aiBavoAng

Apa 2 TToTAPIa KPACi

. 2800 mL evog aAkiviou o€ KavovikéG ouvbnkeg (STP) éxouv uala 6,75 g. (4M)
(a) Na uttoAoyioeTe Tn OXETIKA JOpPIakA JACa TOU aAKIviou.
2800 mL 6,759
M, =54
22400 mL X=54¢
(B) Na Bpeite Tov popiakd TUTTo (M.T.) TOU aAKIviou.
Cszv.z =54
M.T: C4H6
14V- 2=54 V=4

(y) Na ypdawete 6Aoug Toug TMBavOUG OUVTAKTIKOUG TUTTOUG (Z.T.) Twv aAKIViwY TToU £€X0UV TOV
M0 TTAVW PopIako TuTro (M.T.).

CH3; CH,C=CH CH3C=CCH3;



A. Aivetal n xnUIKA €¢icwaon TnNG TEAEIAG KAUONG MIAG OPYAVIKAG EVwong TTou £XEl OPIaKO TUTTO CzHe

2C3Hsg + 90, — 6CO, + 6H, O

(a) Na ypdyete Tov OUVTOKTIKO TUTTO (2.T.) KaI TO dvoua TnNG Opyavikng Evwong. (1u)
CH3;CH=CH, TIPOTTEVIO

(B) Na utroAoyioete Tov 6yko Tou dlo&eidiou Tou avBpaka, CO,, o€ KavovikéG ouvnkes (S.T.P),
TToU €KAUETaI, 6TavV avTIdpdoouv TTANPwGS 2,1g CsHe.

(2,5m)
M; (CsHe)=42 2C3Hs 6CO,
84 g 134,4 L
2,19 X=3,36 L
(y) Na utroAoyioete Tn pala Tou oguyovou (O,) TTou aTtraiTeiTal, yia va avTidpdoel TTApwG
pE 2,1 g CsHe. (2,5p)
Mr (02)232 2C3H6 902
84 ¢ 288 ¢
219 X=7,2¢9

-TEAOZ ESETAZHZ-

O AieuBuvTAg

MNwpyog lwoneidng



