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* Na ypda@ere e JTTAE PEAAVI.

=  AmayopeUeTal n Xprion d10p0wTIKOU uypouU.

= EmTpémeTal n XpAon BN TPOYPAMMATICOMEVNG UTTOAOYIOTIKAG MNXOVIAG.
» To egeTaoTIKO dokipio BabpoAoyeital pe 65 povadeg.

= OAeg ol EpWTNAOEIG VA ATTAVTNBOUV OTO EEETACTIKO SOKiMIO.

= To egeTaoTIKO dokipio atroteAeital atrd Tpia (3) pépn, A, B kan I,

* Na amravrioere o€ OAEZ TI¢ EpwWTAOEIS KAl TWV TPIWV (3) HEPWV.

» To egeTaoTIKO dokipio amroteAsital ard dwdeka (12) oeAideg.

XpRoiuya dedouéva:

2XETIKEG OTOUIKEG HaCeG Ar:
H=1, C=12, N=14, 0=16, Na=23, Mg=24, P=31, CI=35,5

FpappopopIakog Oykog: Vm=22 4L Ap1Bu6g Avogadro Na=6,02x10%3




MEPOZ A’
Epwticeig1 -4

Kafe opBn amravrnon BaduoAoyeital pe mEvTe (5) povadeg.

(MONAAEZ 20)

Epwtnon 1
Na cupTTAnPwOOoUV Ta KEVA OTOV TTIO KATW TTIVAKA : (5 pov.)
2U0uBoAo/Ovouacia Z A p e n
Atopikog | Madikég | MpwTtovia | HAekTpovia | NeTpovia
Api1Bu6g | Ap1Buog
| 4 3 7 3 3 4
10X* 19 39 19 18 20
y L 16 32 16 18 16
Epwtnon 2
(a) Tr onuaivel didAupa udpoteidiou Tou varpiou (NaOH) 5% wiv. (1 pov.)

2e 100 mL diaAUvparog mepiExovral 5g NaOH.

(B) Ze 250 mL odiaAupatog TmepiExovrar 20mL oivomrveUpatog. Na utroAoyioete Tnv % viv
TTEPIEKTIKOTNTA TOU BIOAULATOG O€ OIVOTTVEUUA.

20mL oivorrveupartog o€ 250 mL diaAupaTog

X;

X=8mL oIvOTTvEUUATOC

100 mL

Apa 8%v/v

(2 pov.)

(y) Méoa ypappdpia xAwpiouxou vartpiou NaCl, mpémer va OlaAuBolv oe vePO, WOTE va

TTpokUWouv 400 mL diaAuparog NaCl pe mepiekTikOTATA 15% WiV,

15g NaCl og 100mL diaAUuparog

X; 400mL

X=60g NacCl

(2 pov.)



Epwtnon 3
A. Aivovtal ol 1o KATW OpYavIKEG evwoelg. Na TIG KATATAGETE O€ KOPEOPEVEG/OKOPEOTEG Kal
KUKAIKEG [/ avoikT] avBpakoaAuoida, xwpic OlakAadwoelg / avolkt) avlpakooAuoida, e

OIaKAQdWOEIG. (3 pov.)
KUKAIKEG/
a/a | OpyavikéG EVWOEIG | KOPEOUEVEG / AKOPEOTEG | AVOIKTH avOpakoaAucida xwpig
SlakAadwozeig/
avoIKTH avBpakoaAucida pe
SlakAadwoeilg
OH
1 |
CH3(|:HCHCH3 KOpPEOHEVN AvVOIKTA avOpaKkoaAucida pe
CH3 SlakAadwoeig
H\ /H
2 NN
< Kopeopuévn KUKAIKA
H H
3 CH3sCH=CH AKkoOpeoTn AvoIKT) avOpakoaAucida xwpig
SlakAadwoeig

B. Mia opyavikn évwaon €xel popiakd T0tmo (M.T) CsHe. Na ypdweTe:

(a) Tov ouvTakTIKO TUTTO (2.T.)

H-

H

O—xI

I
=C-H

I—0—=I

(B) Tov OUMTITUYPEVO OUVTOKTIKO TUTTO (2.2.T.).

CHsCH=CH:2

Epwtnon 4

A. (a) Na uTToAOYIOETE TIG OXETIKEG HOPIOKES MACES (MF) TWV TTIO KATW EVWOEWV:

(1) Na2COs : 106

() Mgs(POa4)2 : 262

(1 pov.)

(1 pov.)

(2 pov.)



(B) Na utroAoyioete TTO00 Oyko KataAauBdavouv og KavovikéG ouvOnkes (S.T.P.) 5 mol agpiou COo.

(1 pov.)
1 mol 22,4 L
5 mol X;
X=112 L

B. Katd tn d10dikacia eu@IAAWONG QEPIOUXWY QVOWUKTIKWY, ETTIOILUKOUUE va OIOAUCOUUE OO0
TTEPIOTOTEPN TTOOOTNTA agpiou CO2 UTTOPOUUE HECA OTO UYPO WEIYMA.

(a) Na ava@épeTte dUO0 (2) TTaOpAYOVTEG TTOU ETTNPEACOUV Tn dICAUTOTNTA TOU AEPIOU YECT OTO UYPO.
(1 pov.)
(1) Oepuokpacia () Trieon

(B) Na ava@épete Pe TTOI0V TPOTTIO UTTOPOUME va peTaBdAoupe Tov KaBéva atmmd Toug TTio TTavw
TTapAdyovTeG (VO AuEACOUUE, VA PEIWOOUE ) va TOoV dIaTNPHOOUNE OTABEPD), WOTE VA TTETUXOUUE
augnon Tng dIaAUTOTNTOG TOU aEPioU PETO OTO UYPO. (1 pov.)

(N Meiwon Beppokpaciog

(1) Ad&non Trieong

TEAOZ MEPOYZ A’



MEPOZ B’: (MONAAEZX 30)

Epwtioeig 5 -7

Kd0s opOn amravrnon BabpoAoyeital pe 10 povadeg.

Epwtnon 5

A. Aivovtal Ta atopa 19W  kar 16X

(a) Na ypdaweTe TNV NAEKTPOVIKI) TOUG OOMN). (1 pov.)
1W: 2,8,8,1 16X: 2,8,6

(B) Na xapaktnpioete 10 €i60¢ TOU OEOHUOU (I0VTIKOG/OPOIOTTOAIKOG) TTOU AvATITUCCETAI HETAEU TWV
otoixeiwv (Y kai X). Na aItioAoyoeTe TNV aTTAVTNGCH 0OG. (2 pov.)

lovTiKOg
A@oU 10 W gival pétaAAo kai To X apétaAlo.

(y) Na deitete, xpnoIMOTTOILVTAG TA NAEKTPOVIO TNG €EWTEPIKAG OTIBAdAG (oUNBoAa Lewis), Tov
TPOTTO OXNUATIOPOU TOU XNMIKOU deaHOoU PETAEU Twyv oToixeiwv W kar X. (3 pov.)

tp_\. .
X, T 29 + [X:]%

S

y

B. Na ovoudaoeTe TIC TTI0 KATW OPYAVIKESG EVWOEIG : (2 pov.)
(a)  CH3CH2CH=CH: Bourt-1-évio

OH

(B) CH;CHCHCH;

CHg3

3-ugdulo BouTtav-2-6An

. Na ypdyete TOUG OUVTOKTIKOUG TUTTOUG (2.T.) | TOUG OCUUTITUYMEVOUG OUVTAKTIKOUG TUTTOUG
(Z.2.T.) TwV TTOPAKATW OPYAVIKWYV EVWOEWV : (2 pov.)

(a) Boutav-2-6An : CHsCHngCHa
H

(B) 2-peBuhotrpotrévio : CHsC=CH:>
Hs



Epwtnon 6

A. Na ammravTAoEeTe 0Ta TTAPOKATW EPWTHHATA TTOU AQOPOUV OTNV AEPIa VWO TG AUPWVIOG
(NH3):

(a) Na d¢€igeTe, XpNOILOTTOIWVTAG TA NAEKTPOVIA TNG EEWTEPIKAG OTIRAdAG (OUUPBOAa Lewis), Tov
TPOTTO OXNUATIOPOU TWV XNUIKWY OECUWY OTNV £vwaon TNG apuwviag (Aidovtal: 1H kar 7N).

(3 pov.)
N: 2,5
H:N: H
H
(B) Na xapakTtnpioete TOvV apIiBud Kal TO €i00G TWV XNUIKWY OECUWY OTNV AUPwWVid. (1 pov.)

3 atrAoi opoloTroAIKoi deooi

(y) Na utroAoyioete Tov Oyko TTou KaTtaAauBavouv 5,1g appwviag, o€ KavovikéG ouvonkeg (S.T.P.).

(2 pov.)
Mr( NHg) = 17
1 mol 179 NHs 1 mol 22,4 L
X; 51g 0,3 mol X;
X=0,3 mol X=6,72 L

B. O 1m0 KATW TTiVOKOG AVaQEPETAI O€ HEPIKEG PUOIKEG 1I010TNTEG TWV XNUIKWVY ouoiwv A, B kai I.

Xnuikn duoikn AiaAurérnra AiaAurérnra Znueia

oucgia Kardaoraon OTO VEPO oro meTpéAaio Tnéswg
A oTEPED OuodIGAUTO €udIdAuTO 93°C
B oTEPED €UdIGAUTO duOdIAAUTO 875 °C
r oTEPED €UdIGAUTO duOdIAAUTO 112°C

(a) Na xapoakTtnpioete KaBepid ato TIG o TTAvw ouoieg A, B kal 7, w¢ 10VTIKA 1} OPOIOTTOAIKA [N

TTOAIKR} (OTTOAIKI) 1] OJOIOTTOAIKN TTOAIKN], Y€ Bdon Ta dedopéva TOU TTivaKa.

A: .OpoloTToAIKA.aTTOAIKN

I": . OpoloTTOAIKA TTOAIKN

B: lovTikig

(B) Me tmoia oucia atod TI¢ A, B kai [ Ba avtioTtoixouoate 10 I; A




Epwtnon 7

A. Tlo kdtw divovtal dUOo TTEIPANATIKEG OIATAEEIC TTOU XPNOIUOTIOINCAUE OTO €PYACTHPIO YIA TN
dlgpeuvnon TNG midpaong TNG Beppokpaaciag ot dIAAUTOTNTA TWV OTEPEWY OUTIWV.

MNEIPAMATIKH AIATA=H 1 MEIPAMATIKH AIATA=H 2

AOKLLOLOTLKOG

ZwAnvag

Nayog

ApXIKA, HETAQEPOUUE OE DOKINAOTIKO OCWAAVA 2 ML atrooTayuEVOU VEPOU Kal TIPOCOETOUNE OTEPED
VITPIKO KAAIO (KNO3) péxpl va TTapaueivel OTEPER ouaia oToV TTUBPEVA TOU BOKINOOTIKOU CWAAVA.

(a) Na xapaktnpioete 10 SIGAUPA TTOU OXNUATIOTNKE OTOV OOKIMAOTIKO OCWARVA, WG KOPETHEVO N
akOpeoTo. Na aiImioAoynoeTe TNV ATTAVTNOT 0OC. (1 pov.)

Kopeopévo a@oU Trapépeive KNO3 otov mTuBupéva, dpa dev ptropei va O1aAuBei dAAn
TMOOOTNTA OUCING.

(B) ZTn ouvéxela Beppaivoupe Tov dOKIHACTIKO OCWARVA, OTTWG QAiVETAI OTAV TTEIPAUATIKR dIATALN
1. Na ava@épeTe TNV TTAPATAPNON TTOU AVOUEVETAI. (0,5 pov.)

To oT1eped Tou BpIoKOTAV OTOV TTUOHEVA BIaAUETAl.

(y) Na xapaktnpioete T0 OIGAUPO TTOU OXNUOTIOTNKE WETA TN BEpuavon Tou SOKIJAOTIKOU CWAAvA,
WG KOPEOHEVO 1 aKOPEDTO. (0,5 pov.)

AkobpeoTo.

(®) AkoAoUBwg, ToTToBeTOUNE TOV OOKIMOOTIKO OwAnva e 1o diIdAupa oe TToTripl (E0EWG TTOU
TTEPIEXEI TTAYO HE KPUO VveEPO (Teipapartikn Oidragn 2). Na ava@EpeTe TNV TTAPATAPNON TToU
QVOUEVETAI. (0,5 pov.)

ZxnuarideTal Savd oTeped oToVv TTUBUEVA TOU CWARvA.

(€) Na xapakTtnpioete 10 SIGAUPA TTOU OXNMOTIOTNKE PETA TN WUEN TOU BOKIUACTIKOU CWAAVA, WG
KOPEOHEVO ] AKOPETTO. (0,5 pov.)

Kopeopuévo.

(o1) Na SIaTUTTWOETE TO YEVIKO CUMPTIEPOACHA yia TR OIOAUTOTNTA TWV OTEPEWV OUCIWV ME TN
METABOAR TNG BEPUOKPATIiAg, OTO OTT0I0 0ag 0dNYEi TO TTIO TTAVW TTEIPAQ. (1 pov.)

H S31aAUTOTNTA TWV OTEPEWYV OUCIWYV AUSAVETAI JE TNV AUNON TG BEppoKpacTiag.



B.(a) & 200g vepou mpooBEToupe 50g otepeou KOH. Na uttoAoyioete TNV % w/w TTEPIEKTIKOTNTA
TOU OIOAUPATOG TTOU TTPOKUTITEL. (1,5 pov.)

AigAupa = 50 + 200=2509

50g KOH 2509 S1aAUupaTog
X; 100g
X=20g KOH MepiekTikOTNTA = 20% W/W

(B) Na atmrogacioete o€ TToIa TTEPITITWON Ba PBAAETE OTOV OPYAVIOPO OOG TTEPICOOTEPO OAAKOOA,
dEiXYvovTag TOUG UTTOAOYIOUOUG OAG. (2,5 pov.)
() Av Tigite 2 Tevekedakia Twv 330mL ptTupa 5° (5% viv),

n
() Av migite 2 opnvakia Twv 20mL BoTka 40° (40% v/v)

() 5 mL aAkodA 100 mL prropag
X; 660 mL

X=33 mL aAKOO6A

() 40 mL aAKoOA 100 mL BoéTka
X; 40 mL

X=16 mL aAKOOA

Mep1oodTEPO AAKOOA oTNV TTEPITITWON (1), SNAAdA OTNV pTTUPA.

I". Na xapakTnpioeTe TIG TTIO KATW OPYAVIKEG EVWOEIG 0€ aAKAVIa /aAKEVIOQ/ aAKivIa i AAKOOAEG.
(2 pov.)
CsHa: AAkivio
CH3CH20H: AAKOOAN
CsHs: AAkavio
CH3CH=CHCHs: .AAkévio

TEAOZ MEPOYZ B’



MEPOX I": (MONAAEZX 15)
Epwtnon 8
H op0n amravrnon BaduoAoyeital e 15 povadeg.

Epwtnon 8
A. To 1o Ka&TWw dIdypapua TTapIoTAVEI TIG KAUTTUAEG SIOAUTOTATAG TEOOApPWYV (4) ouaiwy A,B,I

Kal A.

70 A 1
B
60 /
y,
N V.
50 y 4 r"
y
i
N y p -
40 A
AIAAYTOTHTA N . -
, N y LA
g ouotag /100g vepoul
30
A
20 = / r
||
I
s & —
10 - - T A
0 |
0 10 20 30 40 50 60 70 80
©EPMOKPAZIA °C
Na atmravTioeTe oTa akOAOUBa EpWTHHATA, TTOU GPOPOUV TO TTIO TTAVW JIAYPANUA :
(a) Moia ouaia éxel TN peyaAuTepn diIaAuTdTNTa O0TOUG 50 °C; A (0,5 pov.)
(B) (1) Moia/tToIEC OUCIA/OUTIES Eival agépio/agpiq; A (0,5 pov.)

(1) Na dikaloAoyAoeTe Tnv €TI0y oag oT1o B(1): . H S10AUTOTNTA TWV CEPIWV PEIWVETAI PE

TNV a0gnon Tng Beppokpaciag. (1 pov.)

(y) Z& 250 g vepou, oToug 40°C, rpooBéTovtal 70 g TnG ouaiag A.
(1) Na uttoAoyioete, deixvovTag Kal TOUG OXETIKOUG UTTOAOYIOUOUG, €4V TO SIGAUMA TTOU

TTPOKUTITEI €ival KOPEOUEVO | AKOPEDTO. (1,5 pov.)
2T1oUug 40°C:  AlaAvovral 34 g A og 100 g H20
X; 250 g
X=8509A

Epeig BaAape 70 g A. Apa 1o S1GAUpa gival OKOPETTO.



(1) To didAupa TTou oxnuaTtioTnke 01O V(1) WUXETaI oTOUG 20°C.

Na g€nynoete 11 Ba cupBei oTo 1Mo Tavw diIdAupa, deixvovTag 6AOUG TOUG UTTOAOYIOUOUG COG.

(1,5 pov.)
2Ttoug 20°C:  AlaAvovrar 13 g A og 100 g H20
X; 250 g
X=3759A

Epeig BaAape 70 g A.
Apa 1o didAupa gival aképeoTo Kal 70 — 37,5 = 32,5 g A BuBifovral oToV TTUBUéVA.

(6) Kopeapuévo didAupa otoug 20°C trou atroteAeital atrd 100 g vepou kal oucia B, BepuaiveTal
oToug 60°C. Na utroAoyioeTe TTOON ouadia B TTpéTrel va TTpooB£ooue TO TTPONYOUNEVO dIGAUUQ,
WOTE VA Yivel EavA KOPEOUEVO. (1,5 pov.)
2Toug 20°C:  AlaAvovrar 20g B oge 100 g H20

2Toug 60°C:  AlaAvovralr 51 g B og 100 g H20

Mpétrel va mpooBéooupe 51 -20=319g B

B. ‘Eva a1mé 1a ogidia Tou Beiou, £xel HOopIako TUTTO TNG Hoperig SOy. Av yvwpilete 6011 8,96L auTtou
Tou o&gldiou, o€ KavoviKEG ouvlnkeg, CuyiCouv 25,69, va UTTOAOYIOETE:

(a) Tn oxetikn popiakh pala (Mr) Tou SOy. (2 pov.)
1 mol 22,4 L 0,4 mol 25,6 ¢g

X; 8,96 L 1 mol X;

x=0,4 mol X=64 g Mr=64

(B) To x atov xnuikd TUTTO (SOY). (1 pov.)
Mr=64

32 + 16x =64 X=2

(y) Tov apiBud Twv popiwv TTou TTEpIEXOVTal 0€ 169 Tou TTI0 TTAVW 0&g1diou Tou Beiou. (1 pov.)
1 mol 64 g 1 mol 6,02.10% pépia

X; 16 g 0,25 mol X;

x= 0,25 mol x=1,505.10%2 uépia

10



. Aivetal n xnuikA egiowon: 2HCI + Mg —> MgClz + H2
14,49 Mg avTidpouv TTApwG pe didAuua HCI.

Na uttoAoyioToUV:

(a) O béykog Tou agpiou H2 TToU atreAeuBepwveTal. (1,5 pov.)

1 mol Mg 249

X; 14,49 x=0,6 mol Mg
Mg : H2

1 mol 1 mol

0,6 mol X; x=0,6 mol H>

1 mol 224 L

0,6 mol X; x=13,44 L H>

(B) H pdada Tou MgCl2 TTOU TTAPAYETAIL. (1,5 pov)
Mg : MgCl:

1 mol 1 mol

0,6 mol X; x=0,6 mol MgCl2

Mr(MgCl2) = 95

1 mol MgCl2 959
0,6 mol X; x=57 g MqCl>

(y) O 6ykog Tou diaAupatog HCI Tou avtédpaoe, av 1o dIGAUMA EXel TTEPIEKTIKOTNTA 9,125% wiv.

(1,5 pov.)

Mg : HCI
1 mol 2 mol
0,6 mol X; x=1,2 mol HCI
Mr(HCI) = 36,5
1 mol HCI 36,59
1,2 mol X;

x=43,8 g HCI

11



2e 100 mL diaAUparog 9,125 g HCI
X; 43,8 g

x=480 mL d10AUpOTOC

TEAOZ EZETAZTIKOY AOKIMIOY

H AieuBuvTpia

Tépwa AnunTpiou
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