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Odnyisg:
o To e€eTaoTIKG doKiplo atroTeAeiTal aTTd evvéa (9) oeAideg.
e Na amavrnBouv kai Ta Tpia yépn A", B" kai '™ Tou dokipiou.
e To e€eTaoTIKG doKiplo Babuoloyeital pe 65 povadeg.
o EmTpéTTeTal N Xprion MOVO PN TTPOYPAUMATICONEVWY UTTOAOYICTIKWY
MNXaVWV.

o Acv emiTpétreTal n xprion d10pOwTIKOU uypou i 1opOWTIKAG TaIVIOG.

Xpnoipa dedopéva:

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




MEPOX A’: Epwtiiceigl -4
Na atmravtioete o€ OAeG TIG EpWTHOEIG 1 - 4.
KaBe opBn amravinon Babuoloyeital ye evTe (5) povdadeg.

EpwTtnon 1
a) Na cupTmAnpwaoeTe Ta KEVA GToV TTIo KATw TTivaka  (3.)

20uBoAo ATopikég MaQik6g Ap10p6g Ap18og Api10og

Ap18u6g(A) | nAekTpoviwy | TpwTtoviwy | NeTpoviwv
ZwpuaTtidiou | Ap1Buog(Z)

Hg 80 202 80 80 122
Al 13 24 13 13 14
Ca? 20 40 18 20 20
Sz 16 32 18 16 16

(B) Na d¢itete TV KaTavour o€ oTIBABES yia TO 16V: (1)

i.  Tou aoBeaTiou (Ca?") ..ieeveennes 2/8/8..ciiiiinienienn.

ii.  TOUBEIOU (S%) wevuvenrenns 2/818.aeiieiee e

(y) To &ropo ToUu XAwpiou €xel 7 nAekTpdvia oTnv €EWTEPIKN Tou OTIBAdA, N OTToia
eivar n M. Na utroAoyioeTe Tov aTouIKO apiBud Tou XAwpiou.(1p.)

... Karavopr o€ oTIBAdeG ...2/8/7 = ....... Z=17
Epwtnon 2
(a) Aivovtai o1 ouoieg: KF, F2, NHs. Hz, HF, Na.S
Emiong divovTal kai o1 atopikoi apiBuoi Twv aTtoixeiwv: 1H, 7N, oF, 11Na, 16S, 19K

Na TagIVOPNOETE TIG TTIO TTAVW OUCIEG OE I0VTIKEG, TTONKEG (TTOAWMEVEG) OUOIOTTONIKEG

Kal 0€ OTTOAIKEG (Un TTOAWMEVEG) OUOIOTTOAIKEG: (3u)
lovTikég MoAikég OpoloTTOAIKEG ATTOAIKéEG OOIOTTOAIKEG
KF NH; F2
Na.S HF H:




(B) Na ypawete dU0 dlapopEG TTOU TTAPOUCIAZOVTAl OTIG QUOIKEG I01OTNTEG UETAEU
IOVTIKWY KOI OUOIOTTOAIKWYV EVWOEWV. (24.)

lovTIKEG evWOEIG: ZTEPEC , £Xouv WNAG onueia TASEWG

OUOIOTTOANIKEG EVWDOEIG: UYpd , aépIa i) OTEPEA PE XOUNAG onueia THEEWG
Epwtnon 3

(a)Mola atopa ovoudgovtal IcGTOTTA (1)

lo6éTotra ovopddovTal Ta ATOMO TTOU £XOUV TOV id10 aTOMIKO aAAd dIa@OPETIKO
[ Lo LT I o (o] LTV e PP

(B) Na emmAéeTe, atTd Ta £TTOMEVA ATOUA, AUTA TTOU €ival I0OTOTTA PJETAEU TOUG (2 W.)

A YB T A YE PZ

2 3 16
To 1Ap£To 1A Kal TO 1;8 METO| 8 Z

(y) Na uttoAoyioeTte Tov ATOpIKG Kal JACIKO apIOPO TwV TTI0 KATW 1I00TOTTWV
oToixeiwv W kar Q (2u.)

2X+2 2x+4
\{I 2X—4 Q

12 14
X+1=2x- 4 = 2x-x=4+1 = x=5= GLP 6 Q

Epwrtnon 4

To dimmAavd didypappa degixvel Tn dIOAUTEOTNTA PIOG
ouciag A o€ ouvdpTtnon Ue Tn BepPokpaaia Awhutétnta g ouoiag/100 gH20

(a) H oucia A gival oteped ) aépio. Na dIKaloAoyAoETE !
TNV atrévrnon oag. (1u) F f

21ePEO BIOTI pe augnon Tng Beppokpaciag augdveral 40

n diaAuTtéTNTA
20

(B) 2 500g H2.0O diaAuovtal 100g Tng ouaiag A kai

TTPOKUTITEI KOPETHEVO DIGAUNQ. (4u)
i.  Na utroAoyiceTe TNV Bepuokpaacia oTnv
oTroia 1o diIdAupa AuTo gival KOPEOUEVO
2e 500g H>O diaAvovTal 100g Tng ouciag A

10 20 30 40 50

ota 100g H.O X= 20 g Tng ougiag A. A6 Tnv mrapdoTtaocn 6=30°C

ii. Na egnynoete 11 Ba cupBei av pugoupe 10 didAhupa otoug 10 °C

Oa Tapapegivouv adidAuta 10 g Tng ouciag A ota 100 g H20
X=509g 500 g H20

(O@a éxoupe diAAUPA Kal OTEPED i{Nua)

iii. Na e€nynoete 11 8a oupBei av Beppdvoupe 1o SidAupa oToug 50°C



To didAupa Ba gival akdpeoTo putropei va diaAuBouv akopa 20g ota 100g H.O
onA aképa 100g ota 500g H.O

iv.Na uttoAoyioete TNV % W/w (%K.J.) TTEPIEKTIKOTNTA TOU KOPEOUEVOU
dlaAuuatog oToug 50°C
ZT1oug 50°C diaAvovTail 40g ouciag A og 100 g H.O
= og 140 g didAupa diaAvovTal 40g ouciag A
2e 100 g didAupa X=28,57 g= 28,57% w/w
MEPOX B': EpwTtioeig 5-7

Na atmravtioete o€ OAEG TIG EPWTHOEIG S - 7.
KaBe opBn amravinon Babuoloyeital pe déka (10) povadeg.

Epwtnon 5

A. Mia oudda pabntwyv, o€ pia TrelpapaTikh diadikagia yia TV avixveuon Tou avBpaka Kal Tou

udpoyodvou o€ opyavikr évwon epyAcTNKE wg £EAG:

° TotroB€Tnoe TNV AyvwoTn oucdia, TNV OTroia €ixe TTPONYOUPEVWG OTEYVWOEI, OF
QOKIMAOTIKO owAAva padi pe o&eidio Tou xahkou CuO oe avahoyia 1:3.

° E@dppooe ato oKINAOTIKO CWAARvVA £vav attTaywyod cwAnva Kal BEpUave.

° AloxéTeuoe Ta TTapayoueva agpia diadoXIKd, oe UaAo wpoAoyiou TTou TTepIEixe avudpo
CuSO0Os4 kai o€ dOKINAOTIKO CWARvVa TTou TTepIEixe dlauyEG aoBeoTOVEPO.

(a) Na ypayeTe TO0 XpwHa TWV IO KATW OTEPEWYV OUCIWV TTOU Xpnaiyotroinenkav (1u)

I. ogeidlo Tou xaAkou CuO...... Maupo
ii.  Aavudpog BelkOG XaAkOG CuSOs Aguko

(B) Molo eppavég atmoTéAeoua TTAPATNEONKE:

i. oTnv UaAo wpoAoyiou TTou TrEPIEixE Avudpo CuSOa. (1u)

............ MeTaTPETTETAI O€ YAAGJIO OTEPEOD...

ii. oTO dOKINACTIKO CWAAVA TTOU TTEPIEiXE DlauYEG aoBEoTOVEPO. (TH)

(y) Ti TTapaTnpriBnKe OTA TOIXWHOTA TOU SOKIUACTIKOU CWARVA TTOU TTEPIEIXE TNV
opyavikA évwaon kai To CuO. petd 10 TEAOG TNG avTidpaong; lMola gival N oudia auth:
(1m)

KokKIvw1ré oT1EpEd , XOAKOG



( )Na CUPTTANPWOETE TIG TTIO KATW XNMIKES avTIdpAcelg: (3u)

i CsH1206+ CuO — CO2 + H2O .+ Cu
ii. CuS0O4+H20 ——» CuS04.5H20

ii. Ca(OH):+CO2 —» CaCOs + H20

B. Na ypdyeTte Toug M'evikoug Moplakoug TutToug (IM.M.T.)Twv 1110 KATW OPOASYWV oelipwy (3u)

(a) AAkavia CyHay+2

Epwtnon 6

(a)Na ouuTTAnpwoeTe Ta KEVA OTOV TTIO KATW TTiVOKO TTOU a@Opd TIC OPYAVIKEG

evwoelg A uéxpl Z (6u.)

(B) AAkévia ... CyHay ......... (Y) AXkivia

see CVHZV-Z

evwoelg | M.T.(MopLakog 2.T.(Zuvrtaktikog Tumog ) ‘Ovopa
Tumnog)
A
C:H; CH=CH Aifivio
B
C3HsO CH3CH.CH>0OH MpoTrav-1-6An
r
CsHe CH3C=CCH; Bout-2-1vio
A CH3C|:HCH2CH3
CsH1o CHs 2-pebuloBoutdvio
E
CH3CHCH2CH=CH:2
CeH12 Hs 4-peBuhorrevr-1-
£vio
V4 OH
CH3CCH,CHs
CsH120 CHs 2-pebuloBouTav-2-
6An




(B) Na katatdagete TIG evwoelg A PEXPI Z O KOPEOPEVEG Kal AKOPEDTES (3W.)

A. ...AKOPEXTH...............

(y) Na ypdwete TOV OUVTAKTIKO TUTTO(Z.T.) KaI To évopa Eévwong X TTou £xel Tov idlo
Mopiako TUTTO hE TNV A Kai euBUypapun avBpakaiuoida (14.)

D CH3CH2CH2CH2CHSs. e
OVOUO ... MENTANIO. .o,
Epwtnon 7

A AlaBétoupe TToodTnTa 220 g opyavikig ouciag X e Mopiakd Tomo (M.T.) CsHs
. (Aiverar Ar: H=1, C=12)

(a) Na ypaweTe Tov OUVTAKTIKO TUTTO TG X (Ap.)

(B) Na tnv ovoudoeTte ......... TIPOTTAVIO. ...t (1y.).
(y) Na utrohoyioeTe: (4u)

i. TMéoa mol avrigToixoUv GTnV TTOCOTNTA QUTH;
Mr (CsHs ) 3x12+8x1=44

1 mol CsHs avTioToIxXei pe 449
X= 5mol 220 ¢

ii. Tooo éyko kataAapPBavel n ToooTnTa AUTAH 0 STP ouvOnKeGg.;
1 mol CsHs avTioTOoIXEi pE22,4L
5 mol x=112L

iii. Mooa poépia CsHg TrepiéxovTal aTNV TTOCOTNTA AUTH;
1 mol C3Hs trepiéxer 6,02x10% poépia
5 mol x=30,1 x10% puoépia

iv. Mooa aropa avBpaka (C) TTepIEXOVTAI OTNV TTOOOTNTA QUTH.
5mol Tepigxouv 30,1 X107 popia CsHs
= 3%30,1 x10%3=90,3 x10% dropa C



B. Na mepiypdyete éva Treipaua PE TO OTTOI0 VO KATOTALETE TIG TTIO KATW XNMIKEG
EVWOEIG 0€ OUOIOTTOANIKEG Kal 1OVTIKEG. ( Aivetal: 1H, 6C, sO 11Na, 17Cl ) (4.)

Na;C0Os, CegHsCOOH(Bevloikd ogu) , NaCl, Ci2H22011 (Caxapn)

Z¢e SOKIHAOTIKOUG OWARVES BAlw SeEXWPIOTA HIKPH TTOCOTNTA ATTO KAOEMIA
oucia Kal Beppaiviw oto AUXVo Bunsen. MeTpw 10 Xpévo TAENG KABE ouaiag.
AuTég TTOU XpeldoTnKav AlydTtepo Xpovo gival n, CioH2:011 ({axapn) Kai To
CesHsCOOH (Bevloiko ofu) dpa gival OMOIOTTOAIKES, EVWD AUTEG TTOU XPEIACTNKAV
meploodTepo Xpovo gival To NaCl kai To Na,CO; dpa gival IOVTIKEG.

MEPOZ I'":

Na atravtioeTe oTnv £pwTnon 8.
H opbn atmravinon BaBuoAoyeital pe dekatrévre (15) povadeg

Epwtnon 8

A. AivovTtal Ta IO KATW OTOIXEIO UE TOUG ATOUIKOUG TOUG apIBoUG:
1H 7N 12 Mg 17Cl 1S

Me Tn xprion Twv nAekTpoviwv TnNG e§wTePIKAS oTIBAdag (cUuBoAa Lewis), va  (6.)
OcifeTe TOV OXNUATIOMO TWV SEGHWYV PETALU TWV TTIO KATW ATOMWY KAl VA YPAWETE
TOV QVTIOTOIXO XNMIKO TUTTO O€ KABE TTepITITWON.

H
(a) 1H «ai 16S H + S — H::S:: XNHIKOG TUNOG H>S

(B)/N kar 5N .N. + .N. = N::N xnuikogTOnog N

(Y) 2Mg  kar  ,Cl Mg .\%..CI:

\\'" => Mg+ 2[ :Cl:]
.EI:

XNHIKOG TUNOG MgCl>



B. Z& noio diaAuTn diaAueTal kaAUTepa 1o 10d10, Iz, oTo vepd(H,0) 1 oTo NETpEAaIO;
Na dikaloAoyRoEeTE TNV anavtnon oac. (24.)

...... >10 vepd. To 1wdI0, |2 €ival anoANikd popio kai diaAUsTal kaAUTEpa OTO
NETPEAAIO NOU €ival anoAIkog JIaAUTNC.

B. (a) Na utroAoyioete Tn pada tng diaAupévng ouciag tTou TrepiéxeTal o 400mL
diaAupartog KCI 8%wl/v (%k.0.) (1u.)

8%w/v KCl => 8g KCI og 100mL didAupa
X=32¢g 400mL

(B) Z& 250 g atmmooTaypévou vepou TTpooBéToups 25 g NaOH . Na uttoAoyioete TNV %
WIW (YK.J.) TTEPIEKTIKOTNTA TOU SIOAULOTOG TTOU TTPOEKUWE.  (1W.)

2 275 g didAupa trepiExovtal 25 g NaOH
100g x=9,09 —> 9,09% w/w NaOH

(y) i. Na utroAoyiceTe TNV TTOOOTNTA TG A1BAvVOANG TToU Ba TTEPACEI OTO Aia hag av
katavaAwooupe 250ml kpaai 12° (12%v/v) . (1u.)

2e 100 mL kpaoi meptéxovron 12mL a®avoAng
250 mL x= 30 mL at®avoAng
ii. Na ypdwete Tov Mopiako Kal ZUVTaKTIKO TUTTO TNG alBavoAng (2.)

M.T. C2H6O ...l coeeeeee CaHSOH s

. MNoocotnta 0,5mol diaAupatog udpoxAwpikou o&éog, HCI,  avmidpouv
TTAAPWG JE X Yypauudpia avBpakikoU vartpiou , Na,COs,kal TTapayouv Y Aitpa
agpiou dio¢g1diou Tou dvBpaka, CO,, CUPPWVA PE TNV XNMIKN e§iowon: (4y.)
(Aivetan Ar: C=12, 0O=16, Na=23)

Na,COz; + 2HCI — 2NaCl + H.O + CO;
Na utroAoyioeTe:

(a) Tnv Mopiaki MaZa (Mr) Tou avBpakikou vatpiou, Na;COs,

(B) Ta x ypauudpia Tou avBpakikou vaTpiou, Na.COs, Tou avTidpouv TTAApwWS HE
0,5mol HCI.

(y) Ta @ Aitpa Tou agpiou CO, TTOU eAcuBepwveTal o€ ouvbrkeg STP



(o) Mr Na,CO; =2.23+12+3.16=106
(B) a1ré TnVv avtidpaon: 106g Na.CO; avTidpouv pe 2mol HCI
X= 26,59 0,5mol

(y) amwd tnv avridpaon: 2mol HClI Trapdyouv 22,4L agpiou CO;
0,5mol WY=5 6L

-TEANOZ EZETAZHZ-
O AIEYOYNTHZ

AAéEavdpog AnunTpiou



