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Odnyigg:
e To £€eTaOTIKO dOKipIo atroTeAeiTal aTTd €vieka (11) oeAidEG.
¢ Na ammavrnBouv kai Ta Tpia yépn A", B" kai '™ Tou dokipiou.
e To £¢eTaOTIKO dOKipIo Babuoloyeital pe 65 povadeg.
o EmTpémeral n xprion pévo un TTPoyPANPaTICOUEVWY UTTOAOYIOTIKWV
MNXaVWV.

o Acv emiTpétreTal n xprion 610pOwTIKOU uypou 1 S10pBWTIKAG TaIviag.

Xpnoipya dedopéva:

ATopikoi apiOuoi oToIxEiwv:
6C, 7N, O, oF, 1iNa, 1oMg, 5P, 17CL 19K, 2Ca

ZXETIKEG ATOMIKEG MALEG Ar:

H=1, C=12, N=14, 0=16, F=19, Na=23, Mg=24, S=32, Ci=35,5,
K=39, Ca=40

pappopopIaKeg 6ykog, Vm = 22,4 L Ap18uo6¢ Avogadro, N = 6,02x10%
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MEPOX A’: Epwticeigl -4

Na atraviioete o€ OAEG TIG EpWTAOEIG 1 - 4.
KdaBe opBn amravrnon BabuoAoyeital pe mévTe (5) povaded.

EpwTtnon 1
Na CUUTTANPWOETE TA KEVA OTOV TTAPAKATW TTiVOKA: (5u)
Yopporo Molikég | Atokog | AprOpog AprOpog Hiexktpovikn
copotidiov | apOpdg | apOpdg | TpoTOViOV | VETPOVIOV oo
24
1,Mg 24 12 12 12 2.8.2
3+
Al 27 13 13 14 2.8
2-
S 32 16 16 16 2.8.8
Epwtnon 2

A. Aivovtai o1 oucieg: NaOH, O,, HF, AddL.

Na TalivouAoeTe TIG TTIO TTAVW OUGIEG OE IOVTIKEG, TTOANIKEG (TTOAWMEVEG) OMOIOTTOAIKEG Kal O€

ATTOANIKEG (N TTOAWMEVEG) OUOIOTTOAIKEG: (2u)
lovTIKEG MoAikéG OUOIOTTONIKES ATTOAIKEG OPOIOTTOAIKEG
NaOH HF 0, Aadi

B.

a) Na ypdayeTe av gival OHOYEVEG 1) eTEPOYEVEG TO KABE £va aTTd Ta TTI0 KATW peiypata. (1)
[) OwvoTrveupa — vepd : OMOYEVEG
I1) NaC{ - TreTpéAaio: €TEPOYEVEG

B) Me 1010 KPITHPIO £XETE XAPAKTNPIOEI TA TTIO TTAVW UEIYHOTQ; (2u)

Opoyevég peiypa : SEV HTTOPOUHE VA SIAKPIVOULIE TO CUCTATIKA TOU ME YUUVO MATI | ME TO

MIKPOOKOTTIO Kai £XEI TNV id1a oUoTaON KAl IB10TNTEG O OAN TOU TNV EKTACT).

ETepoyevég JEiyUA : UTTOPOUNE VO SIOKPIVOUUE TO CUCTATIKA TOU ME YUMVO MATI | ME TO

MIKPOOKOTIO Kal dev £x&1 TNV idla gUoTaon Kal 1810TNTEG 0€ OAN TOU TV £KTAOT).
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Epwinon 3
A. Aivetar moootnTa 1,79 aépiag appwviag, NHs.

a) Na utroAoyioeTe TN poplakr Pada TG appwviag, NHs. aw

Mr (NHs) = 14+ (3x1) = 17

B) Na utroAoyioeTte Tov Oyko TTou KaTaAauBdavouv Ta 1,79 aupwviag, NHz oe STP ouverkeg
Y
1 mol aéprag NH;3Juyidel 17g kai KataAaupBdavel 6yko 22,41 oe STP ouvOnikeg

1,79 X;
X=2,24L NHs;

—_—_——O

B. Aiveral o xnUIKOG TUTTOG TNG évwong Ca(OH),.
a) Na ovopdoete TNV TTIO TTAVW XNUIKA £vwon. (0,5u)
Ydpoieidio Tou aoBeoTiou
B) Na uttoAoyioete Tn poplakn pala Tng 1o TTavw Evwong. (0,5u)

Mr (Ca(OH), ) = 40+2x(16+1) = 74

y) Na utroAoyioete Tn pada mou avrioToixouv o€ 0,2 mole Tng évwong, Ca(OH),.. (1p)

1 mol Ca(OH), <Quyile 74
0,2 mol X;

X=14,89 Ca(OH),

®) Na Bpeite Tov apiBuo Twv popiwy tTou TTeEpIEXovTal o€ 0,2 mole Tng évwaong, Ca(OH),. (1)

1 mol Ca(OH), TepiExel 6,02x10% pépia
0,2 mol X;

X=1,204x10%° uépia Ca(OH),
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Epwrtnon 4

A. Na avTioToixioete Tov XnMIKO TUTTO TNG OTAANG (1) hE TN owaoTr TTAnpo@opia otn oTAAN (I). ¢
KAOE XNUIKO TUTTO AVTIOTOIXEI MOVO HIa CWOTH aTTAvVTNON. 2u)
ZTAAN (1) ZTRAN (1) Atravrnon
1. H,0 a. Méplq ME YN TTOAWMEVO OUOIOTTOAIKO 1y
deouo.
2. K,0 B. TplaTOUIKO XNMIKO OTOIXEIO 2: g
Y. Xnuikn évwon 1rou o€ 1mol Tng
3. Ca TmepIEXEl 2 mol aTduwWY USPOYOVOU. 3. o1
4. H, 8. Euyevég aépio 4: a
€. To didAupua Tou gival IOVTIKO.
oT. Oudétepo ATONO
B. AivovTal TTI0 KATW 01 CUCKEUAOIEG OTIG OTTOIEG avaypAPovTal TTANPOYOPIES YIA TIG
TTEPIEKTIKOTATEG TWV OIAAUUATWY TTOU TTEPIEXOUV.
Aoxeio 1 Aoxeio 2
Afpa
JZaxapng,
/25% w/w
Ti dnAwvel N KABe avaypa@duevn TTANPOYopPIa GTIG TTIO TTAVW CUCKEUACIEG; (€])]

Aoxeio 1:

Ze 100 g Laxapovepo trepiExovral diaAupéva 25 g {axapng

Aoxeio 2:

2e 100 mL kpaoi mepiExovral dioAupéva 12 mL aAkodAng (ci@avoAng)
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MEPOX B": EpwTtioeig 5-7
Na atraviioeTe o€ OAEG TIG EPWTAOCEIC S - 7.

KdaBe opBn amravrnon BabuoAoyeital pe déka (10) povadeg.

Epwthon 5

A. AiveTtal uépog Tou TrePIOdIKOU TTivaka. Ta ypduuarta Tou divovTal dev gival Ta TTPAYHOTIKA
oUPBOAQ TV OTOIXEIWV. (5M)

Il i v v v vi Vil

1A r
2,12 |0 E|Z A
3| M| Y T O |Y
4 1 =N Q

5 X

Na emmAEEETE TO KOTAAANAO YPAUMA yId TO OTOIXEIO TTOU QVTIOTOIXEI o€ KABe pia atrd TIg
TTAPAKATW TTANPOPOPIEG.

e 'Exel aTouIKO apiBud 7 : E

‘Exel nAekTpovikr doun 2: I

Eival aAKAAIO PE TOV HIKPOTEPO ATOMIKG apIBuod:

e AvAkel oTa aloyova Kail £XEI OTO ATOUO TOU TPEIG NAEKTPOVIKEG OTIBAdEG: O
o ’‘Exeridiegidiémnreg uetoZ: Q

o Bpioketal otnv TpiTN TTEPiIODO KOOI OXNPATICEI KATIOV 1+ M

o Eival n aAkaAikn yaia ye TN peyoAuTepn atouikr) aktiva: M

o Zxnuaricer 10vTIKA évwon ME To O Tou TUTTOU XO, Kal BpiokeTal 0TV idIa TTEPiodo pe
T00: ¥

e To €UyeVEC GEPIO  TTOU TO GTOHO TOU EXEl idIa NAEKTPOVIA E TO 16V Z° 1 A

e Bpioketal otnv VIIA opdda kai gival T0 1110 dpacTIKO apéTaldo: A
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B. Na ypdyete av gival op0n 1 AavBaopévn, n KABE pia atrd TIG TTAOPAKATW SNAWOCEIG KAl VO
OIKAIOAOYAOETE TNV ATTAVTNOH 0AG.

a) Mia 1ovTIKA évwon PTTopEi va gival uypr, oTePEN N aépia he XapnAo onueio TAewg. (1,5u)

NABog, o1 10VTIKEG eVWOEIG £IVal OTEPEEG ME WNAD onpEia TAEEWG.

B) Av T0 avidv TOU QUOPOPOU (P3') TePIEXEl 18 NAekTpOVIa Kal 16 veTpdvia, TOTE O
HadIKOG apIBPOG Tou pwopopou gival 34. (1.5u)

Adbog,

nAekTpoviakni doun p®: 288 —> nAekTpoviaki douR P: 2.85 — 5 710 dTOMO
Tou P éxe115e. ——> 15p°

Madikog = TpwToVIa + veTpovia =15+16 =31

y) To 1dio,l; diaAveTal 010 TTETPEAAIO, OUWG Oe dlaAusTal aTo vepod, H,O. (2u)

0p06, 10 1WBI0 gival aTTOAIKO 1OPI0 OTTOTE SIAAUETAI OTO TTETPEAAIO TTOU Eival ATTOAIKOG
BI0AUTNG, evw &¢ S1aAUeTal 01O vEPS TToU gival TTOAIKOG S10AUTNG.

EpwTtnon 6

A. 270 epyacThpIo XNueiag utrdpyel €va doxeio pe Gotrpn okOvn Xwpig eTIKETA. H kadBnyhTpia
€€NyNOE OTOUG PaBNTES OTI N ETIKETA TOU DOYXEIOU £XEI KATAOTPAYEI Kal N AoTTpn okovn Ba
MTTOpOUCE va gival vITPIKO KAAIo, KNO3z A viTpikO Bépio,Ba(NOs3),.

a) Na eionynBeite pia y€Bodo 1Tou Ba uTToPOoUCE va EQAPPOOTEI ATTd TOUG HABNTES yIa va
TTPOCBIOPIcOUV TO TTEPIEXOMEVO TOU BOXEIOU. (0,5u)

MupoxnuIKA avixveuon HETAAAwV

B) Na ypdwete TIG TTapATNEOEIS TTou Ba BonBrijoouv TOug HaBNTEG va TOUTOTTOINOOUV TO
TTEPIEXOMEVO TOU DOXEIOU. (Ap)

Edv n @Abéya Tou AUXVOU XPWHATIOTE IWBEG TOTE €ival VITPIKO KAAIO.

Edv n @Adya Tou AUXVOU XpWHATIOTEI KITPIVOTTPACIVN TOTE €ival VITPIKO Bdplo.

B. Na dikaloAoyroETE TIG TTIO KATW TTPOTACEIG:

a) 10 didAupa Tou XAwpiouxou vaTpiou, NaCl gival NAEKTPIKG aywyIuo. (1,5u)

To NaCl gival 10vTIKA éviwon Kal Ta USATIKA SIGAULATA TWV IOVTIKWV EVWOEWV £ival

KOAOi aywyoi TOU NAEKTPIOUOU.

B) oTav avoioupe £va KOUTI avOWUKTIKOU TTapaTnEEiTal a@piouog. (1,5u)

Otav avoifoupe éva KOUTI OVOWUKTIKOU JEIWVETAI N Trieon, dpa HEIWVETAI KOl N
SI10AUTOTNTA TOU agpiou S10&eidiou Tou AvOPAKO TO OTTOi0 SIa@EUYEI OTNV ATUOTPAIPA
utrd pop@n @UoaAAidwy.
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. Ze SokipaoTikd owARva TTou TTeEPIEXEl Axpwpo didAupa 1wdiouxou KaAiou, Kl TpooBéToupe
KATA OTAYOVEG AXPpwHO SIAAUMG VITPIKOU apyupou, AgNO;.

Na ypdweTe TV TTAPATAPNON KAl TN XNUIKA avTidpaon yia To TTio TTavw Treipapa. Aivovtal
Ta 00évn/@opTio: K=1, I1=1, Ag=1, NOs=1

Mapatipnon:KaraBuBideTal KiTpivo inua (1)

Xnuikn avtidpaon: Kl + AgNO; —> KNO; + Agl aw
A. 2e motApI (€0cwg TTOU TTEPIEXEI OTEPED avOpaKIKG aoBéaTio, CaCO; TTpocBETOoUNE KATA
oTayoveg axpwpo didAupa udpoxAwpiou, HCL.

a) Na ypdyeTe TNV TTAPATAENOCN KAl TN XNHIKN avTidpaaon yia To Mo TTavw TTEipapa.
AivovTal Ta 08évn: Cl=1, Ca=2

Mapatnpnon: AQpIoHog (0,5p)
Xnuikn avtidpaon: HC{ + CaCO; —> CaC{, + CO, + H,0 (1,5)
B) Na ovopdoete 10 agpio TTou TTapdayetal  Alogegidio Tou dvBpaka (0,5u)
Y) Na gionynBeite éva Treipapa pe 1o o1T0i0 Ba AvIXVEUATE TO AEPIO TTOU TTAPAYETAI. (V)

Av TTAnCI1d00UE AVAUUEVO OTTIPTO OTO OTOUIO TOU TTOTNPIOU TTOU

TTPAYMATOTTOIEITAI N AVTIOpAOT , TOTE TTAPATNPOUHE OTI TO OTiPTO OBNVEI,

dpa 1o agplo gival To d10&eidio Tou dvlpaka.

Epwtnon 7

A. Kaiyovtal 16 g B¢iou S pe 10 ammapaitnto O, kai mapdyetar SO, oCUPPWVA PE TV
avTidpaon:

S + 0, - SO,

Na utroAoyioete Tov 6yko Tou agpiou SO, TTou TTapdyeTal o€ STP CuvlnKeg. 2u)
1 mol S Quyier 32g
X; 169
X=0,5mol S
S + 02 > SOQ
1 mol 1 mol 1 mol
0,5 mol X;
X=0,5 mol SO,
1 mol SO, kataAaupaver éyko 22,41 o STP ocuvOniKeg.
0,5 mol X;
X=112L SO,
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B. Aivovrail o1 o KATw XNMIKES evwoelg (1) Ewg (9):

(1) CH3C=CCH;, (2) CH3;CH,CH,CH;3 (3) CH3CH,OH (4) CH,4
He———————CH;
(5) Na,COs (6) CsHs (7)
Hzc\CH /CHz
(8) CH;CH CH,OH (9) CH;CH,C=N
eH |
a) Mola/TToIg cival avopyavn/eg;, 5 (0,5u.)
B) Moia/troleg eival akdpeoTn/eg; 1,6 ()
y) Mola/troieg gival KUKAIKNG/EG; 7 (0,5u.)
0) Moia/troieg ival dlakAadiopévn/eg; 8 (0,5u.)

€) Na ypayete Tov yevikO pJoplako TuTro ( TMT) tTou avTioToixei oTnv évwon (2).

CyHay+2 (0,5)
oT1) Na ovopdoete TIG evwoeig (1), (4) kai (8). (1,5u)
(1):BouTt-2-ivio, (4):pebavio, (8): 2-peBuAotrpoTTav-1-6An

¢) Na avagépete TNV ogoAoyn o€ipd oTNV OTToIa AvAKOUV N KABE pia aTrd TIG EVWOEIG
(1), (3) kai (6). (1,5u)

(1):AAkivia,  (3):AKUKAEG, KOpeOpEVEG, HovooBeveig aAKoOAeg,  (6): AAkévio

. Na ypdyeTte TOUG GUVTOKTIKOUG TUTTOUG (Z.T.) KAl CUPTITUYUEVOUG OUVTOKTIKOUG TUTTOUG
(0.2.T.) TWV OPYQVIKWY EVWCOEWY WE BACN TIG TTIO KATW TTANPOPOPIEG: 2u)

a) AAkivio pe Tpia (3) dropa avBpaka:
|

I.T: H—CEC—(})—H
H

0.2.T:. HC=CCHs;
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B) AAkavio pe diakAadiouévn avBpakaAuaida TTou atroteAeital amd déka (10) aToua

udpoyovou.
Hoo, oM
T S
H H

=> 2v+2=10 => v=4 H/?MH

H
0.2.T: CH3CH CH;

|
CH;
MEPOX I

Na atravtioete oTnv epwTnon 8.
H opBr atrdvinon BaduoAoyeital pe dekatrévre (15) povadeg.

Epwtnon 8

A.

a) 210 paBnua TnG xnueiag o Avrpéag Cuyioe 15 ypapudpia ¢Bopiouxou kaAiou, KF
Kal TTpdoBeoe vepd waTe va TTpokUuyouv 250 mL dioAupatog. lMoia n % K.0 TTEPIEKTIKOTATA
TOU OIOAUATOG TTOU TTOPAOKEUAOE; (1,5u)

2e 250mL digAupa mepiExovral 159 KF
100mL X;
X=6g => 6% K.0 didAvpa KF

B) Na avagépete To dvopa Tou yudAivou DOXEIOU TTOU XPNOIPOTIOINCE YIA VO TTAPACKEUAOE! JE
MEYAAN akpifeia To TTI0 TTévw didAupa. (0,5u)

OyKOMETPIKA @IAGAN Twv 250mL

B. Na uttohoyioeTe Tn YopiakdTnTa SIaAUpaTog XAwploUxo vatpiou, NaCl pe TepiekTIKOTNTA
11,7 %k.o. (2u)

11,7 %k.0.=>Xg 100 mL Si1dAupa repiExovrail 11,79
1000 mL X;
X=117g NaC{

Mr (NaCf)=23 + 35,5 =58,5

1mol NaC{ 58,59
X; 1179
X=2mol NaC{ => 2M digAupa NaCl
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I. e 300mL &iaAUpaTog udpoteidiou Tou payvnaiou, Mg(OH), 0,75M trpocBéToupe 200mL
vepou. Na UTToAoyioETE TNV vEQ HOPIAKOTNTA TOU SIGAUPATOG TTOU OXNMUATIOTNKE. (2u)

Vapx=300mL =0,3L , Capx=Mapx=0,75mol/L
V1eA=500 mL =0,5L, CreA=MrteA=;
Vapx x Capx =VteA , Cteh CreA=
0,3L x 0,75mol/L = 0,5L x CteA => CreA= 0,45mol/L
=> 0,45 M &i1dAupa Mg(OH),

A.

1) Na d¢cieTe, XPNOIUOTTOIWVTAG TA NAEKTPOVIO TNG £CWTEPIKAG OTIRAdAS (CUUBOAa Lewis), Tov
TPOTTO OXNUATIOMOU Tou deGOU PETAEU:

G) 12Mg Kl 30 (2“)
HA (Mg): 2.8.2 HA(O): 2.6

v

B) Na avagépete 10 €id0G TOU dEGHOU. (0,5u)
lovTikOg Beoubg

y) Na ypdyete Tov XNHIKO TUTTO KAl TO OVOUA TNG TTI0 TTAVW XNMHIKAG évwong. aw

Xnuikég 1UTT0G: MgO

Ovopa: Ogegidio Tou payvnoiou

) Na &¢citeTe, xPNOIHOTTOIWVTAG T NAEKTPOVIA TNG £EWTEPIKNG OTIBGSAG (CUUBOAa Lewis),
TOV TPOTTO OXNUATIOHOU TOU BEGHOU PETALU:

G) 1H Kal 168 (2“)

HE »S: o HS:
H
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B) Na ava@épete 10 €id0G TOU dEGOU. (0,5u)

OpoI0TTOAIKOG TTOAWNEVOG BECTHOG

E. Aivetal n xnuiki avtidpaon:

Mg + HCL @ ————> MgCl,  + Ha

a) Na diopBwaoeTe TNV TTI0 TTAVW XNMIKA avTidpaaon. (0,5u)

Mg + 2HC! —>  MgCL + H>

B) Na utroAoyioete Ta ypauudpia Tou payvnoiou, Mg mmou avtidpouv pe 200mL
udpPoXAwPIKG ofU, HCL 0,5M. (2,5u)

1000mL &i1dAupa Trepiéxel 0,5mol HCL

200 mL X;
X=0,1 mol HC{

Mg + 2HC, — > MgCl, + H>
1mol 2mol 1mol 1mol

X, 0,1 mol
X=0,05mol Mg
1mol Mg 24g
0,05mol X; X=1,290 Mg

-TEANOZ EZETAZHZ-

EIZHCHTPIEZ

Mapia MTTakn - AAKIBIGON
TaooUAa Anuntpiou
H AIEYOYNTPIA

KwvaoTavTividou MNMapaokeuoUAa
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