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To e§eTaoTIKO doKipio BaBuoAoyeital pe 65 povadeg.

Na atravrioere Kal ota Tpia pépn A’, B” kai " Tou dokipiou.
Na amravrioete o OAEZ 11 EpWTAOEIG .

Na ypdapere KAOAPA kait EYANAINQXTA pe P1rAe peEAdv.
Aegv emiTpétreTan n Xprion 510p0wWTIKOU UYPOU.

To €§eTaOTIKO SOKiMIO atroTeAgiTal amrd evvéa (9) oeAideg.

AEN OA AOOOYN ZYMINAHPQMATIKEZ OAHI'IEZ 'H AIAZA®HNIZEIZ.

XpRoipya dedouéva:

ZXETIKEG OTOMIKEG Hadeg Ar:
H=1, C=12, N=14, 0=16, Mg=24, S=32, CI=35,5, Ca=40

pappopopiakdg 6ykog: Vm=22,4L Ap18u6g Avogadro Na=6,02x10%

KAAH EMITYXIA
AYZEIZ




MEPOX A': Epwtiicsigl -4

Na atravTioeTe o€ OAEG TIG EpWTACEIG 1 - 4.

Kafe opBn amravrnon BaduoAoyeital e mEVTE (5) povadeg. (20 povadeg)

Epwtnon 1

A. AivovTal o1 M0 KATWw opYyavIKEG eVWOEIG. Na TIG KOTATALETE O€ KOPEOUEVEG / AKOPEDTEG KAl

KUKAIKEG / AKUKAEG euBUYPAPMES / AKUKAEG BIOKAQDIOUEVEG.

(3 pov.)

a/a | OpyavikéG EVWOEIG | KOPEOUEVEG / AKOPEOTESG | KUKAIKEG / AKUKAEG EUBUYPAUMES
| AKUKAEG BIOKAQBIOHEVES
OH
1 CH CHéHCH
3 | 3 Kopeopévn AKUKAN S1akAadIocHéVN
CHg
H\ /H
2 H < H
:C/—\Ci Kopegopévn KukAIKA
H H
3 CH3CH=CHCH3 AKkoOpeoTn AKUKAN guBUypappn

B. Aivetai o popiakdg 1utrog (M.T) C3Ha Na ypayere:

(a) Tov ouvtakTIKO TUTTO (2.T). (1 pov.)

(B) Tov OUUTTTUYPEVO OUVTOKTIKO TUTTO (Z.2.T.). (1 pov.)
H

(@) H— Cli—CEC—H
’

(B) CHsC=CH

Epwtnon 2

Na cupTTAnpwOoUV Ta KEVA GTOV TTIO KATW TTiVAKA : (5 pov.)

2U0ppoAo/Ovopaocia| V4 A p e n

AtopIK6g | Madikég | MpwTovia
Api1Bu6g | ApiBuég

HAekTpovia | NeTpovia

10X* 19 39 19 18 20
W 3 7 3 3 4
¥ 15 31 15 18 16




EpwTtnon 3

A. Ti onuaivel didAupa udpoieldiou Tou KaAiou (KOH) 7% wiv ; Znpaivel 611 o€ kaBe 100 mL
S1aAupaTog udpodeidiou Tou KaAiou (KOH) trepiéxovral 7 g udpogeidiou Tou KaAiou (KOH)
(2 pov.)

B. Metagépoupe 10mL oIvOTTVEUNO O OYKOPETPIKA QIAAN Twv 250 mL .MpocBétoupe vepd PéEXPI
TN Xapayr Kal avakivouue Tn @IaAn. Na uttoAoyioeTe TNV % VIV TTEPIEKTIKOTNTA TOU dIAAUUATOG O€
OIVOTTIVEUQ. (3 pov.)

2ta 250 mL diaAvparog mrepiExovral 10 mL oivétrveupa
Z1a 100 mL dioAUparog mrepiéxovral X mL oivoTrveua === X=4 g oIVOTTVEULA

H 1repiekTIKOTNTA TOU SIAAUPATOG O€ OIVOTTVEUHA gival 4 % Vv/v

EpwTtnon 4

A. (a) Na uTtoAoyioETE TIG OXETIKEG HOPIOKES NAZES (MF) TWV TTIO KATW EVWOEWV : (2 pov.)
() H,SOs @ 2XArH+1XArS+4XArO=2X1+1X32+4X16=98

(i)  Mg(NO3)s: IXArMg+2XArN+6XArO=1X24+2X14+6X16=148

(B) Méoa droua repiéxovtal o€ 5 mol acBeoTiou (Ca) ; (1 pov.)
ArCa=40 1 mol Ca mepiéxel 6,02X10%° dropa Ca

5 mol Ca mepiéxouv X Gropa Ca === X= 3,1X10%* Gropa Ca

B. Katd tnv mapaywyikf diadikacia eP@IGAwonG agpiouXwV avayukTIKWwY, oTn ¢don avdauigng Tou
UypouU HEIYHMATOG avaWUKTIKOU UE TOo aEpio CO,, eMOIWKOUPE VA dIaAUCOUUE 60N TTEPICTOTEPN
TTOOOTNTA QEPIOU UTTOPOUE NECT OTO UYPO PEIVUQ.

(a) Na ava@épete dUo TTAPAYOVTEG TTOU ETTNEEGCOUV TN SIAAUTOTNTA TOU OEPIOU PETA OTO UYPO.
(1 pov.)
0] Micon (i) Oeppokpacia

(B) Na ava@épeTe e TTOI0V TPOTTO UTTOPOUNE VA JETABAAOUNE TOUG TTIO TTAVW TTAPAYOVTES
(va au&nooupe, va PEILOOUNE A va TOUG dIaTNPEROOUNE OTABEPOUG), WOTE VA TTETUXOUNE auénon
NG OIAAUTOTNTAG TOU agpiou NEoA OTO UYPO. (1 pov.)

() H trieon mrpétrel va augnoei.
(i) H Beppokpacia TTPETTEI VA HEIWOEI.

TEAOZ MEPOYZ A’



MEPOX B': Epwrtnoeig5—-7

Na atravrTioeTe o€ OAEG TIG EPWTHOEIG S - 7.

Kda0g opOn amravrnon BabpoAoyeital pe 10 povadeg. (30 povadeg)

EpwTtnon 5

A. Aivovtal Ta atopa oW kar 17X

(a) Na ypawyete TNV NAEKTPOVIKI) TOUG OOT). (1 pov.)
20“’1 2.8.8.2 17X: 2.8.7

(B) Na xapakTtnpioeTe TO €id0OG TOU dECPOU TTOU AvATITUCOETAI JETALU Twv oToIxEiwv (W kai X).
Na aITloAoyroeTe TNV ATTAVTNCOT 0OGC. (2 pov.)

O 5e0u6g TOU TTPOKUTITEI avdpeoa ota oToixeia W kai X gival 10vTIKOG yiaTi EXOUpE
évwon avapeoca o€ Eva pETaldo (W) kai og éva apéTaAAdo (X).

(y) Na d¢igete, xpnOIUOTTOIWVTAG TA NAEKTPOVIA TNG EEWTEPIKNG OTIBAdAG (CUUPBOAa Lewis), Tov
TPOTTO OXNUATIOPOU TOU XNMIKOU dECPOU PETALU Twv oToixeiwv W kar X (3 pov.)

Y. + 2.X: — Y.—>.X: — Y 21X ]

B. Na ovoudoeTe TIG TTI0 KATW OPYAVIKEG EVWOEIG : (2 pov.)
OH
(0) CH;CHCHCH, 3-péBulo-BouT-av-2-6An
CHg

(B) CH3CH2CH=CH; BouT-1-év-10

. Na ypdwyeTte Toug OUVTOKTIKOUG TUTTOUG (Z.T.) | TOUG CUPTITUYHEVOUG GUVTOKTIKOUG TUTTOUG
(Z.2.T.) Twv TTapaKkATW OPYAVIKWY EVWOEWV : (2 pov.)

(a) Bout-av-2-6An : CH30H2C|HCH3
OH

(B) mpom-év-io : CHsCH=CH,



EpwTtnon 6
A. Na ammravTAoeTe OTA TTAPAKATW EPWTHHATA TTOU APOPOUV TNV a€pIa EVwaorn Tou peBaviou (CHy):

(a) Na d¢€igeTe, XpNOIUOTTOIWVTAG TA NAEKTPOVIA TNG EEWTEPIKNG OTIBAdAG (OUUBOAa Lewis), Tov
TPOTTO OXNUATIOUOU TWV XNUIKWY OEOUWY O0TNV évwon Tou yebaviou. (Aidovtal: 1H kal ¢C) (3 pov.)

H X
. .o |

'Co + 4H: —s HICIH —» H-C—H
I X

(B) Na xapakTtnpioeTte Tov apiBud Kai 10 €i00G TWV XNUIKWY dECUWYV OTO PEBAVIO. (1 pov.)

4 atrAoi opoloTToAiIkoi deopoi

(y) Na utrohoyioeTe Tov Oyko TTou KataAauBdavouv 48g pebaviou, 0€ KAVOVIKEG CUVONKES. (2 pov.)
MrCH, = 16 1 mol CH4 Quyile1 16g ko kaTaAapBdavel 6yko 22,4 L

Ta 48 g KataAapBdavouv Oyko X =) X= 67,2 L

B. O 1m0 K&TW TTiVOKOG ava@EPETAl O€ HEPIKES PUOIKEG 1810TNTES TWV XNUIKWVY ouoiwv A, B kai I,

Xnuikn duoikn AiaAurornra AiaAurornra Znueia

oucgia Kardaoraon OTO VEPO oro meTpéAaio Tnéswg
A oTEPED OuodIGAUTO €udIGAuTO 114°C
B oTEPED gudldAuUTO duadiGAuTo 661 °C
r oTEPED gudldAuTO duadidAuTo 122°C

(a) Na xapaktnpioete KaBeuid atod TIg o TTAvw ouaieg A, B kai I wg 10VTIKA 1] OUOIOTTOAIKN Un

TTOAIKR} (OTTOAIKI}) 1] OJOIOTTOAIKN) TTOAIK UE Bdon Ta dedouéva TOu TTivaKa. (3 pov.)
A : OpoloTroAIK pn TToAIKR
B : lovtiki
I : OpoloTroAIK TTOAIKR

(B) Mg troia ouacia ato 1I¢ A, B kai [ 8a avrioTtoixouoare v Evwon Iz; A (1 pov.)



EpwTtnon 7

A. H avixveuon Tou avBpaka kal Tou udpoyovou o€ opyaviki évwaon PacieTal otnv avtidpaon Tng
kauong. Mo karw divovral dUO TTEIPAUATIKEG DIATALEIG TTOU XPNOIUOTIOINCAKE OTO EPYACTHPIO yIa
TNV KaUon Piag opyavikAg ouciag pe o&gidlo Tou xaAkou (CuO).

MNEIPAMATIKH AIATA=H 1 MEIPAMATIKH AIATA=H 2

A

) +

g i 'ﬂ_'\l'l"_ AL

Na atravrioeTe oTa akGAOUBA EPWTHPATA TTOU APOPOUV TIG TTIO TTAVW TTEIPAPATIKEG OIATAEEIS :

(a) Moia gival n ouaia Q TTou BpiokeTal oTo cwAnva B : (0,5 pov.)
Alauyég aoBeotovepo B Ca(OH),

(B) Moia gival n oucia W TTou BpiokeTal oTOV UAAO WPOAOYiIOU : (0,5 pov.)
Avudpog 0e1lkd6g XaAkég B CuSO,

(y) Mola oucia TTapdayetal oTAV TTEIPAPATIKA dIATAEN 1 KAl TTWG avIXVEUETA; (1,5 pov.)

To vepd (H20) . MetaTtpétrel To dvudpo Beikd XaAkd oe évudpo. Maparnpeital XpwWHATIKA
aAAayn Kal atrd AdoTrpo PETATPETTETAI O€ YOAAJIO.

(®) Moia oucia TrapdyeTal oTNV TTEIPAUATIKR dIATALN 2 KAl TTWG AVIXVEUETAL; (1,5 pov.)
To d10&€idio Tou avBpaka (CO,). OoAwvel To dlauyég aoBeoTOVEPO.

(¢) Mola oucia oxnuUATIOTNKE OTA TOIXWHATA TOU CwARva A Kai oTig duo TrepimTwoelg; (0,5 pov.)
O xaAkoég (Cu)

B. H oucia A,o¢ Bepuokpacia dwuartiou, BpioKeTal 0 OTEPEN POPPr. ZTN HOPPr) auTr (OTEPEN)
€ival KAKOG aywydg ToUu NAEKTPIKOU PEUPATOG, OUWGS TO SIGAUNA TNG gival KAAOG aywydg

TOU NAeKTpIKOU pelpatog. Etriong, n oudia A €xel upnAoé onueio TAZEWG.

(a) Mg Bdaon Tig TTI0 TTévWw TTANPOYOPIES va TTPOCDIOPICETE €AV N oudia A €ival 10VTIKA A

OMOIOTTOAIKI].  IOVTIKOG (1 pov.)

(B) Na ava@épeTe, wg TTPOG To TAYMA TNG ouciag A, edv avauévete va gival KAAGG 1 KOKOG

AYWYOG TOU NAEKTPIKOU peUPaTog. KaAog aywyog (1 pov.)



. To mo kaTtw diIdypappa TTAPICTAVEL TIG KAPTTUAEG DIOAUTOTNTAG TEOOAPWV (4) ouciwv A,B,I"
Kail A.
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Na atravriioete oTa akdAouBa EpWTANATA, TTOU APOPOUV TO TTIO TTAvVW SIAYPANUA :

(a) Mola ouaia £xel TN PeyaAUTEPN BlaAUTOTNTA oToug 50 °C; A (0,5 pov.)
(B) Moia/troieg ouaia/ouaieg eival aépio/aépia; A (0,5 pov.)
(y) Molag ouaiag n dIOAUTOTNTA TTAPAUEVEI OTABEPN; r (0,5 pov.)

(d) X 300 ypapuapia SiaAkutn, atoug 50°C, diaAuovTal 90 g TnG ouaiag B.
Na uttoAoyioeTe, dEiXVOVTAG KAl TOUG OXETIKOUG UTTOAOYIOUOUG, €AV TO SIGAUUA TTOU TTPOKUTITEI
€ival KOPETUEVO 1) aKOPEDTO; (2 pov.)

2ta 300 g d1aAuTn SdiaAvovral 90 g Tng ouciag B
21a 100 g 10AUTN Si1aAvovTtal X g TG ouciag B =) X = 30 g ouciag B

ATT6 TO SIGYypAPMA TTAPATNPOUNE 6TI oToug 50 °C propouv va SiaAuBolv péxpl Trepitrou 40
g Tng ouciag B ota 100 g d1aAUuTn. Apa utrdpXEl N SuvatoTnTa va d10AUoOUNE ETTITTAéOV

oucia B kal dpa 1o SIGAUMO TTOU TTPOKUTTITEI EiVAl OKOPETTO.

TEAOZ MEPOYZ B’
7



MEPOXZ I': EpwTnon 8
Na atravrioeTe oTnv €pwTnon 8.
H op0n amdavrnon BaduoAoyeital e 15 povadeg.

Epwtnon 8

A. ¢ 4009 dioAupartog KCI 10% w/w diaAuoupe 30g otepeou KCI. Na utroAoyioete TRV % wiw
TTEPIEKTIKOTNTA TOU VEOU OIGAUPATOG TTOU TTPOKUTITEL. (4 pov.)

Apxiké didAupa Zta 100 g diaAuparog repiExovral 10 g otepeou KCI
210 400 g d1aAUpaTtog TepIEXOVTal X g OTEPEOU KC| mmmmmp X=40¢

Néo didAupa 400g + 30g = 430g AlaAupévn ougia 40g + 30g = 70g KCI

21a 430 g diaAvparog mepigxovral 70 g otepeou KCI
21a 100 g diaAvpartog mrepixovral X g otepeou KCI — X=16,30

H trepiekTikdTnTA TOU VEOU SlaAuparog o€ KCI givar 16,3 % w/w

B. ‘Eva a1ré 1a oeidia Tou alwTtou, TTOU pUTTAIVEI TOV ATHOC@AIPIKO aEpa, £XEl HOPIaKO TUTTO
NG popeng NO,. Etriong, 3,69L auTtou Tou 0&eIdiou, o€ KavoviKEG OuvOrkeg, ¢uyidouv 7,578g.
Na uttoAoyioETE:

(a) Tn oxemikA popiakr paga (Mr) Tou NO,. (1 pov.)
3,69L {quyidouv 7,578¢g

22,4L QuyiCouv X g m—) X=46( —) Mr (NO,) = 46

(B) To x otov xnuikd TUTTO (NO,) KOI 0KOAOUBWG VO YPAWETE TOV XNMIKO TUTTO. (2 pov.)

Mr (NOy) = 46 dpa 1*14+16*X=46 ==mm) X=2 ===m) To aépio €ival To NO>
(y) Tov apiBuo Twv popiwv TTou TrEpIEXOVTal 0€ 699 Tou TTI0 TTAVW 0&g1diou Tou alwTou. (2 pov.)
To 1 mol NO, Quyilel 46 g kon repi€xel 6,02X10% pépia NO,

Ta 69 g trepiéxouv X Mopi1a NO,

dpa 1o X=9,03X10%° pépia NO,



. Aivetal n xnuikA e¢iowon : 2HCI + CaCO; —> CaCl, + CO;+ H,0
146g HCI avtidpouv TARpwg ue CaCOs.
Na uttoAoyioToUV :
(a) O oykog Tou agpiou CO, TTOU TTAPAYETA. (3 pov.)
MNarto HCI Mr (HCI) = 1X2+1X35,5 = 36,5

36,5 g mrepigxovrai o€ 1 mol HCI
Ta 146 g tmrepiExovral o€ X mol HCI mmm) X =4 mol HCI
ATTé Tn oToIXEIOMETPIO TNG avTidpaong yia KaBe 4 mol HCI avrioTtoixouv 2 mol CO,
Nato CO;

To 1 mol CO, karaAaufdvel 6yko 22,4 L

Ta 2 mol CO; karaAaufdvouv 6yko X — == X =448 L
(B) H paca Tou CaCOg3 110U QVTEDPOOE. (3 pov.)
Mr (CaCOg3) = 1X40+1X12+3X16 = 100
ATT6 Tn oTOoIXEIOMETPIO TNG avTidpaong yia KaBs 4 mol HCI avrioToixouv 2 mol CaCOg;

To 1 mol CaCO3; quyile1 100 g

Ta 2 mol CaCO3; Quyifouv X weeemp X =200g

TEAOZ EZETAZTIKOY AOKIMIOY

O AiguBuvTAig:

MeAng NikoAdidng



