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Odbnyiec:

o) Emutpémnetal n xprion 1N mpoypapat{OUEVNG UTTOAOYLOTIKAG LNXAVAG TIoU PEPEL TN
odpayida tou oxoAeiou.

B) Na ypadete pe peAavt HmAe.
y) Aev emutpénetal n xpron 81opBwTtikol vypou f SLoPOBWTLKAC Tawviag.
6) Na cuppopdwveote mPoBL A LE TIC 06NYIEG TWV EMUTNPNTWV.

€) H AOAIEYZH TIMQPEITAI AYZTHPA

To e€etaotiko Sokipo aroteAeital and tpia pépn, to MEPOZ A’, MEPOZ B’ kat to MEPOZ I’

To e&etaotiko dokipo anoteAeitat ano évdeka (11) oeAideg.

Xpnowa dedougva
Atoukol aplOuot otoeiwv: H=1, 0=8, F=9, S=16, CI=17, Na=11, Ca=20

IXETIKEG aToUlkéC paleg: H=1, C=12, 0O=16, Cl=35,5, Mg=24, K=39

FpoppopopLlakdg dykog, Vm = 22,4 L AplOudg Avogadro, Na = 6,02x10%3




MEPOZ A’: Epwtioslg 1-4. Na anavtioete o€ OAeG I epwtnoelg. Kabe epwtnon
BaBOuoloyeital pe 5/65 povadsg.

Epwtnon 1

A) i. Na CUUMTANPWOETE TA KEVA OTOV TTAPAKATW TIVaKA, OTIou dpaivovial PEPLKES

TMANPOdOPILES yLa TA ATOUA TECCAPWV XNHKWV otolxelwv X, Y, Z kat Q. Ta ypappato mou
(12x0,25=3u) (3u)

Sivovtal dev eival ta mpaypatikd cUBoAd Twv OTOLKELWV.

Xnuiko ATOMLKOG Maqikog ApLOpOG ApLOpOG AplOuoG
otoeio apLlOuag oPLONOG npwToviwv VETPOVIWV | NAEKTpOVIWV
X 11 23 11 12 11
Y 17 37 17 20 17
Z 17 35 17 18 17
Q 18 40 18 22 18

ii. Mola amo ta napandvw otolxeia eivat .ootona; No SIKOLOAOYNCETE TNV AAVTNON CaC.

(2x0,5=1p) (1)

lootorna eivol ta otowyeia Y kat Z, ereldr] £xouv Tov OLo aTouLko aplbuo (Z=17) ko

Sodbopetikd poltko aptduo (Ay=37, Az=35).

. _ , . , , 40 ,
B) Ta ovta X* kat W~ €xouv 1610 aplBuo nAektpoviwy e To otolxeio 1 Ar. Na Bpeite tov

OTOULKO aplBud Twv otolyeiwv X kal W.

(2x0,5=1p) (1)

AdoU to 1oV X* £xeL 18 e, To oubEtepo Atopo tou X Ba €xeL 19 e, emMedN ywo va

OYNUOTLOTEL TO WOV X' To dtopo tou X armofale 1 e. Kot emeldn ota ouSEtepa dtopa

LoYUEL e=p, TOTE To atopo X Oa £xeL 19 p koL £ToL oTtoukod oplbud Z=19.

AdoU to 1ov W €xeL 18 e, to oudEtepo atopo tou W Ba €xeL 17 e, eMedn ywo va

oynuotlotel to v W to atopo tou Y npoocAapBadvel 1 e. Kot ereldr) oto oudETEPQA ATOUAL

LoyUEL e=p, TOTE To dtopo W Ba €xel 17 p Kot £ToL ATOULKO oplbuod Z=17.

Epwtnon 2

Ailvovtal oL ouoieg:

CaCl; Cl;

NaxS  H)S HF

A) Na Ta§LVOOETE TLG TILO TIAVW OUGCLEG OE LOVTLKEG (ETEPOTIOALKEG), OLOLOTIOALKEG

TIOAWEVEG (TTOALKEG) KOl OE OMOLOTIOALKEG [N TIOAWMEVEG (QTTOALKEG):

(5x0,5=2,5u) (2,5u)
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lOVTIKEG OMOLOTIOALKEG TIOAWMEVEG OLLOLOTIOALKEG N TIOAWUEVEC

CaCl, H,S Ch

Na>S F

B) Na ypaete SU0 amod auTtég mou SLHAUOVTOL OTO VEPO KOL VA OLTLOAOYNOETE TNV OAVTNON
00aG. (2x1=2p) (2p)

OL evwoelc CaCl; kat NazS SLoAUovTal 0To VEPO, EMELSI ELVAL LOVILKEC EVWOELC KOL OL LOVTLKEC

EVWOELC Elval EUSLAAUTEC 0To VEPO TIOU £lval TTOAMKOC SLaAUTnC.

'H OL evwoelg H,S kot HF StoAvovtol oTo VEPO, ETELSN ELVAL OUOLOTIOAKEC TIOAWLEVEC

EVWOELC KOl OL OLOLOTIOALKEC TIOAWUEVEC EVWOELC SLOAUOVTOL O0TO VEPO TTIOU ELVOLL TIOAKOC

Stalutne. Ta dpota Stalbouv ouoLa.

N Na ypaete pla amo autég mou XL xapnAo onueio TENG kat SltaAvetal oto vepo. (0,5u)

H.S A HF

Epwtnon 3
A) Ttovopaloupe StahutotnTa pLag ovaoiag ; (1)

AlalutotnTo pac ovoiac ovoudlou e TN LEYLOTN TTOCOTNTO LLOC OUOLOC TTOU UITOPEL va

SLoAuBel og oplopévn moootnta StaAUTh, KATW oo OpLoUEVEC GUVONKEC.

B) Mdoa ypapudpla kabapou vitpkou oo eptéxovtal o€ 500 mL SLaAUpATOG VITPLKOU
offoc meplektikotnTag 2,5% W/V (K.0.); (1,5u)

ta 100 mL StaAbpatoc vitplkoy o&€oc mepLeyovrol 2,5 g kabapou viTplkoy 0&€oc

Yta 500 mL StaAvpatoc vitplkol o€€oc X: 12,5 g KaBapou vitpkou o€€oc

I e 48 ypapuudpla amootayuévou vepou StaAvovtal 12 ypapudpia {axapng. Mota eival n
% w/w (K.B.) mepLektikoTNTA TOU SLOAUNATOG; (2,5u)

Yta 60 g Stadvpatoc Layapnc repteyovton 12 g Laxapng

2ta 100 g SoAvportoc Laxapng X: 20 g Layopncg Neplektikotnta = 20% w/w




Epwtnon 4

A) Ailvovtal oL TILo KATW XNULIKEG EVWOELG: (6x0,5=3u) (3p)
CH3CHs NazCOs CH3CH2CHs CH3CH2CH=CH3 CHs CO CsHs

i. Noleg elval avopyaveg; Na,COs, CO

ii. Moleg avikouv ota aAkévia; CH3CH,CH=CH,, CoHa

iii.Moleg elvat kopeopéveg; CH3CHs, CH3CH,CH3

B) Na ypaete av ivat opbn i AavBaopévn n kABe pia anod Tig mapakAtw SNAWOCELG KoL va
SLKALOAOYNOETE TNV AMAVTNOH oagC.

i. To 3° uéAog tnNg opoOAoynG OELPAC TWV AAKLVIWY €XEL LOPLOKO TUTIO C3Ha.
(0,25+0,75=1p)(1p)

AdBoc. To 3° pEAoC Twv oAKWIiWV EXEL poplako TtuTto CaHe, emeldr] ta alkivia £€xouv [LM.T.

CvHav2 kKoL v > 2. Etol €xoupe: 1° uéhocv = 2, CoH», 2° uéhocv = 3, CsHakat 3° ugloc v = 4,

CsHe.

ii. To 4° uéAog TNG opOAOYNG OELPAG TWV AKUKAWY LOVOOOEVWY KOPECUEVWY OAKOOAWV EXEL
HopLako tuTto C4HeOH. (0,25 + 0,75=1p) (1)

0pBn. Emedn n aAkooAeg £xouv [.M.T. CyH2y+10H kot v > 1. Etot to 4° pghog v = 4 C4HsOH.

MEPO3 B’: Epwtioelg 5-7. Na anavtioete og OAEG TG EpWTNOELG. KAOe epwtnon
BaBpoloyeita pe 10/65 pLovadeg.
Epwtnon 5

A) 1) Xpnowuomnowwvtag ta NAekTpovia TnG e€wteptkng otifadag (cuuPBoAa Lewis), va deiete
TOV TPOTIO OXNHUATLOMOU TOU SEGUOU PETALD: (2x1,5=3u) (3)

i Ca KolL Cl

HAektp. Aoun Ca: 2.8.8.2 HAektp. Aoun Cl: 2.8.7

> o

Cot o —> 2k



ii. H Ko (0]

HAektp. Aopi H: 1 HAektp. Aoun O: 2.6

N O): —> O
g ;

2) Ma tnv évwon nou oxnuatiletal petaL Ca kal Cl va ypayete:
(0,5u)
(0,5u)

i. To xnuikoé tomo: CaCly

ii. To 6évopa: YAwplouxo aoBEatio

iii. AUO (2) XaPOKTNPLOTIKA YVWPLOHATA-LOLOTNTEG IOV OVOUEVETAL VAL €XEL. (2x0,5=1p) (1)

WnAO onueio tNéng, otepeo, EuSLAAUTO OTO VEPO

3) Ma tnv évwon mou oxnuatiletal petad O kat H:
(0,5u)
(0,5u)

i. Naypayete to xnuLko tumno: H,0
ii. Noa umoAoyloeTe tn oXETIKN popLakn pala (Mr):

Mr [H,0] = 2Ar (H) + Ar (O)

=2x1+16=18

B) Alvetal o Lo KATW TtivaKaG UE OPLOPEVEC PUOLKEG LOLOTNTEC TPLWV EVWOEWV A, B kat I

‘Evwon Inueio tifswg °C AlaAutétnta oto AlaAutétnta oTo
VEPO TETPEAQLO
A 120 Not OxL
B 800 Noat OxL
r 112 Oxt Not

i. Na xapoktnpioete KaBepld amo T evwoelg A, B kat I w¢ LOVTLKY, OLLOLOTIOALKN TIOAWUEVN
(moAwkn) ) opolomoALkn pn moAwpévn (armoAwkr}). Na SIKaLoAoyrCETE TNV AmAvVTNON oag.
(6x0,5=3p) (3p)

A: NoAwuEvn ouoLOTIOALKN, ETTELSN €XEL YaunAd onueio tAENc kat SLaAUETOL OTO VEPO.

B: lovtikn, emedn €xeL WnAo onueio ténc N Kot StaAUETOL OTO VEPO.




I OpolomoAkn pn MoAwWUEVN, ETELSN EXEL YaunAO onueio tnénc ko ivatl Suaditaiutn
0TO VEPO N EUSLAAUTN OTO TETPEAALO.

ii. Naypayete mota amnd Tig nmo navw evwoelg (A, B, ) unopet va sivat: (2x0,5=1p) (1)
To xAwplouyo vatplo (NaCl): B
To wéto (I2): T

Epwtnon 6

A) 210 Mo Katw Staypappo mapouaotaletal n HeTafoAn TN SLHAUTOTNTAG TWV OUCLWV A

Kal B o€ kamolo SLaAutn og cuvaptnon e tn Bepuokpacia.
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i. Naypdete mola anod Ti§ ovoieg A kat B eival otepeod kat mola aéplo. Na StkaloAoyroete
TNV anavtnon oag. (4x0,25=1p) (1)

H ouoia A eival agplo eneldn n StaAutdtNTo TNC EAATTWVETOL UE aWénon TG

Oepuokpaoiog.

H ouoia B sivatl otepeod enetdn n StaAutdtnta the uEAVETOL UE avénon TNC

Oepuokpaoiog.

ii. Na Bpeite moon eival n Stalutotnta tng ovaiag A otoug 20° C. 4g/100g StaAutn (1)




iii. No Bpeite moéoo Ba petaPAnOei n StaAutodTNTA TOU OTEPEOL Qv BepavOel amo toug
20° C oToug 40° C. (1p)

Oa avénBet katd 0,5 g/100 g StaAvTn.

iv. Ze éva motnpL mou neplExel 100 g Stalutn otoug 20° C mpooBETOUE 2 g amo TN OTEPEQ
oucia. Na xapaktnpioete to SLGAU A TToU Ba TPOKUPEL WG KOPECHUEVO I} AKOPEDTO KAl va
QLTLOAOYNOETE TNV ATIAVTNON 0OC. (2x1=1p) (2n)

To SuaAupa rtov Ba tpokUWeL Ba sival okOpeoTo eneldr n oucio B otouc 20°C €yetL

Stahutotnta 2,5 g/100 g StoAutn kot peic mpooBétoupe 2 g ouaioc oe 100 g Stahltn, dpa

to StdAupa Sev EPLEXEL TN LEYLOTN Suvath MoooOTNTo ouoiog rou pnopel va StohuBet os 100g

SwaAutn otouc 20° C. Mmtopet SnAadn va StahuBei emuthéov moooOTNTA OUCLAC.

B) Moootnta Stoeldiov tou avbpaka (CO,) €xel pala 22 g.

i. Na umoAoylioete Ta mol tn¢g o mavw noootntag CO,. (1p)
1 mol CO, Qyitel 44g
X=; 0,5 mol CO, 22g

ii. Noa umoAoylosTe Tov OyKO O€ KAVOVIKEC ouvOnkeg, K.Z. (S.T.P.) mou kataAaupavel n mo
navw noootnta CO,. (1p)

1 mol CO; STP 22,4 L

0,5 mol CO, X=:11,2 L

iii. No urmtoAoyioete Tov aplOUs TWV Hopiwv Tou TTEPLEXOVTAL OTNV TILO TTAvVW tocotnta CO,.
(1p)

1 mol CO, mepLéyel 6,02 x 1023 popla

0,5 mol CO» X =:3,01 x 102 popa




iv. Na umoAoyioete tn pala tou ofuyovou (O) ou MEPLEXETOL OTNV TILO TTIAVW TTOCOTNTA

CO». (1)
2ta 44 g CO> neptéyovtor 32 g 0
2t 22 g CO» X;16g0

N Noa ypayete av eivat opbr i Aavbacopévn n mopakdtw dSnAwaon Kat va SIKALoAoyr OETE TNV
amnavtnon oag. (2x0,5=1p) (1)

Ta avauktikad epdpradwvovral o cuvOnkeg uPnAng Oeppokpaciag kat XapnAng nieong.

AavBOoopévn, eeldn n SLOAUTOTNTO TWV OEPLWV OTOL LYPA U EAVETOL LE aVENON TN TILEONC

KoL UE PElwon TN Bepuokpacioc Kol Katd tThv EUdLEAWon Twv aval UKTIKWY XPELALETOL VOL

SlahuBei apketr) moocotnta aepiov Slofstbiov Tou avBpaKka oTo UYPO oV UKTLKO.

Epwtnon 7

A) H aviyveuon tou avBpaka Kot Tou uSpPoyodvou O€ ULa 0pyavLKn Evwaon Baciletal otn
XNUKA avtidpaon tng Le oeidlo tou xaAkou (CuO). Katd tnv avtidpacon mapdyovrtal ta
Tpoiovta A kal B ta omoia Sloxetevovtal mpwTta o€ [l oTEPEN ouoia I Kal PETA o€ Eva

SlawyEcg dtahvpa A.
i. Noo ovopdoete i) va ypaete To XNUIKO TUTO TwV ouctwy A, B, I kat A. (4x0,5=2p) (21)
A: COy. B: H.O
I avudpoc Beukoc yahkoc (CuSO4) A: aoBeotovepo, Ca(OH),

ii. Not ypaeTe TIC MOpATNPAOELS TAVW OTLG OTtoleC Oa BAOLOTELTE, yla va aviXVEUCETE TOV
avBpaka KoL To udPoyoVOo TNG OPYAVIKIC EVWONG. (2x1=2p) (2n)

0O avBpakoc aviyvevetal peow tou CO; to omoio BoAwvel to acBsotovepo.

To ubpoyovo aviyvevetol pEow tou HoO To omoilo LETATPEMEL TOV AVUSPO BELKO YOAKO

(AeukO Ypwpa) og EVvudpo BeukO YaAKO (UTTAE Ypwo).

iii. Mo moto Adyo to CuO mou XpnoLomoliBnke oTo Telpapa SEV TIPEMEL VAL TIEPLEXEL
vypoaoia; (1p)

Oa poc 0dnynosL oe abdaApo. Qo aviyveuBel vepo to omoio dev Ba eluaote clyoupol OtL

TIPOEPYETAL ATO TO USPOYOVO TNC OPYOVIKAC EVWONC N artd TNV UYPAOLOL TTIOU TIEPLEYETOL OTO

CuO.



B) Mia opada pabntwv napaockeaoe100 mL udatikol dtahvpatog udpoeldiov Tou KaAiou

(KOH) meplektikotntag 5,6% w/v (k.0.).

i. YmoAoylote tn pada, og ypapupdpla, tou kabapou KOH mou {uyloav ol pabntég yla va

TIAPO.OKEUACOUV TO Tio tavw StaAupa. 5,6g KOH (0,5u)
ii. Méoa mol KOH mepiéxovral oto o mavw SLaAupa; (1)
1 mol KOH QyiteL 568
X=; 0,1 mol KOH 5,68

iii. No avadépete SUo 6pyava, Ta omoia xpnolonoinocay ot LobnTEC yla va TapacKEUACOUV

TO TIO MAVW SLAAupaL. (2x0,25=0,5u) (0,5u)

OyKOUETPLKN dLaAn, Luyoc akpLBeiog, motiptl (Eoswc, Ywvi, uSpoBolEac, pafdoc
avadsuonc, oToyovVOUETPO, Ualoc opoAoyiou (2 armd ta mio mavw opyava)

N Me Baon tnv xnukn e€iowon : Mg + 2HCI — MgCl2 + H2
Kal Bewpwvtag OTL yLa tn MARpn avtidpacn katavaAwvovtal 48 g payvnoiov (Mg) va
UTtoAoyloEeTe: (3x1=3p) (3n)

i. TOV OYKO Tou a€plou H2 mou mapayetal.

ii. TN pada tou HCl mou amatteital.
Mg + 2HCI —> MgCl2 + H2
48g X g=; X VL=;

1 mol Mg Quyilel 24g

X=; 2mol 48g
1 mol Mg 2 mol HCI 1 mol H2
2 mol x=; 4 mol x=; 2 mol

1 mol H2 STP  22,4L

2 mol X=; 44.8L H2
1 mol HCI Quyitel 36,5g
4 mol HCI X=; 1468



MEPO3 I': Na amavtrjoete otnv epwtnon 8 n onoia BadpoAoyeital pe 15/65 povads.
Epwtnon 8

A) Moootnta opyavikng Eévwong X Pe popLlako tumo C;H; kataAapBdavel oyko 5,6 L oe
KaVOVIKEG ouvOnkeg, K.Z. (S.T.P.).

i. Na ypaete to ouvtaktiko tumo (2.T.) tng évwong X. CH=CH (1)
ii. Noo ovopaoete tnv évwon X. Albivio (0,5u)
iii. Na umtoAoyioete tn pala twv 5,6 L tng évwong X. (3x0,5=1,5u) (1,5u)
1 mol C;H» STP 2241L 1 mol C;H, Quyilel 26g Mr=(2x12) + (2x1)=26

X=; 0,25 mol 56L 0,25 mol X=;65¢g

B) Na ypAaeTe TOUC GUVTAKTIKOUC TUTIOUC (2.T.) TWV OPYOVLKWV EVWOEWV E BAon TIG Lo
KATw MAnpodopiec: (3x1=3p) (3p)
i. AAkavio pe técoepa (4) atopa avbpaka. CH3CH,CH,CH3
ii. AAkEvio ue tpia (3) dtopa dvBpaka. CH,=CHCH3

iii. AAKOOAN pe dVo (2) adtopa avbpaka. CH3CH,OH

I Evag akukAog akopeotog udpoyovavOpakag Le Eva TPUTAO SEGUOG OTO HOPLO TOU £XEL
OXETIKNA poplakn palo (Mr) ton pe 54.

i. Na Bpeite To poplako tou TUTO. (2x1=2p) (2n)

O ILM.T. twv aAkwiwv eivaL: CvHav-2

Mr = 12v+2v-2 54 = 14v-2

56 = 14v v=4

‘EtoL o0 M.T. tou aAkwiou eival: CsHe

ii. Naypayete 6Aoug Toug mBoavoU g GUVTAKTIKOU TOU TUTIOUG. (2x0,5=1p) (1)

CH=CCH,CH3s CH3C=CCH3
10



A) Not GUUITANPWOETE TA KEVA OTOV TILO KATW TIVAKAL.

(6x1=6) (61)

Ovopa kata I.U.P.A.C.

ZUMUMTTUYHUEVOC OUVTOAKTLKOG TUTTOG MopLakog Tumog

Mpormav-2-0An

CH3CH(OH)CHs

C3HgO

Bout-1-évio CH3CH,CH=CH, CaHs
Mpori H3C=CH
pOTILVLO CHsC=C CsHa
T€Aog Aokipiov
Ol EIZHTHTEZ: H ZYNTONIZTPIA B.A.

Kwotag Kwvotavtivou
XapAAapumog ZLavtog
lewpyLog Oeodwpou

O AIEYOYNTH2

2O0NQN XAPANAMINOYZ

Mapia XptotodoUAou
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