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Odnyisg:

e To £€eTaOTIKO dokKiplo atroTeAeiTal atrd déka (10) oeAideg.

e Na amavrnBouv kai Ta Tpia pépn, A", B" kai I, Tou dokipiou.

o To e€eTaOTIKO dOKiplo BabuoAoyeital pe 65 povadeg.

e EmrpétreTal n xprion HOVo un TTPOYPOUMATICONEVWY UTTOAOYIOTIKWYV
MNXavwy.

o Agv emTpéTTeTal N XprHon 610pBwTIKOU uypou 1 SI0pOWTIKAG Talviag.

e Na XpnOIPOTTOINCETE PTTAE ENPO PEAQVI.

XpRoipa dedopéva:
ATopikoi apifuoi oToIXEiwv:
6C, 7N, g0, oF, 1H, 1Na, Mg, 1;Cl, 2Ca, 16S

ZXETIKEG ATOMIKEG MALEG Ar:
H=1, C=12, N=14, 0=16, Na=23, Mg=24, S=32,

Ct=35,5, Ca=40, F=19

paupopopIaKég 6ykog, Vm = 22,4 L Ap18u6g Avogadro, N = 6,02x10%

2eAiba 1 ano 10




MEPOX A’: Epwtiosigl -4

Na atravtiioete o€ OAEG TIG EpWTNOEIG 1 - 4.
KaBe opbr atrdvrnon BaBuoAoyeital e évTe (5) ovadeg.

EpwTtnon 1
A. Na CUUTTANPWOETE TA KEVA OTOV TTAPOKATW TTIVAKA: (4,54.)
Atopo/lév | Atopikédg Madikog ApIBuGG ApI1Buog ApIBu6S
apiBuég apiBudg | TTPWTOVIWYV | VETPOVIWV | NAEKTPOViWV

M 80 41 80 121 80

© 20 40 20 20 20

B%* 13 27 13 14 10

r 26 46 26 30 26

A* 15 31 15 16 18

B. H nAektpoviki dopr evog oToixeiou gival 2.8.8.1. Eival yvwoTd etmiong oI
oTov TTupAva Tou TrepiExovTal 20 vetpovia. O aTtopikds Tou apIiBuog sivar 19 kai
0 padikég Tou apiBudg givar 39 (0,5u.)
Epwtnon 2

Aivete 1o oToIxEio X TTOU €XEI HACIKO apIBP6 19 kal atouiké apiOud 9.

a) Na Bpeite Tov apIBuod Twv TTPWTOVIWY Kal Twv VETpoviwv Tou aToixeiou X( 1. )
Z=9 apa £xel 9 TpwTtdvia .ETTeIdn o padikdg aplBuog sival 19 dpa 1a mpwtovia
Kal Ta VETPOVIQ padi eival 19, Ouwg Ta TTpwToévIa gival 9, ETTOPEVWG TA VETPOVIA
Ba eivai 10.

B) Na ypaweTte TNV nAekTpOoVvIKr) dour Tou oToixeiou X. (1u.)
To oToixeio X €xel 9 mpwTtodvia dpa kai 9 nAekTpdvia. H nAektpovik dour Tou Ba
givan : 2.7.

Y) Na ypdweTte TRV opdda kai Tnv TEPiodo Tou Meplodikou MNMivaka oTnv oTroia
Bpioketal To aToixeio X. (1p.)
To oToixeio X Ba Bpioketal atnv VIIA opdda kai otnv 2" mrepiodo.

8) Na xapaktnpioeTte 10 €i00G TOU IGVTOG TTOU UTTOPEI VO OXNMOTIOEI TO OTOoIXEIO X
Kal va ONAWOETE TO QYOPTIO TTOU Ba EXEI. (1p.)
To oToixeio X etmeidry Bpiokeral otnv VIIA opdda gival aAoyovo Kal auETAAAO
dpa €xel TNV Tdon va atroBAAAEl NAEKTPOVIO KOl VA JETATPETTETAI O€ AVIOV PE

poprio (-1)
€) Na avagépeTe 1O €id0g Tou decpoU TTou Ba oxnuaTioel To oToixeio X he To
vaTpio (11Na), kal va dIKaloAoyroETE TNV ATTAVTNOT 0AG. (1p.)

To otoixeio X eivar apétalho. To vatpio éxel Z=11 dpa 11mpwTdvia Kal
11nAekTpdVvIa.H nAekTpovikry dourp Tou eival :28.1 emopévweg avikel otnv A
oMada kai gival gETaAlo. Apa Ba oxnuaTtiCouv JETALU TOUG IOVTIKO OECHO.
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Epwtnon 3

a) Na O€igeTe XpNOIUOTTOIWVTOG TA NAEKTPOVIA TNG EEWTEPIKNG OTIBAdAG (CUMBOAA
Lewis) Tov TpOTTO OXNPATIOPOU TOU OECOHUOU PETAEU TOU aoBECTioU 2Ca Kal Tou
xAwpiou 17Cl. (2p.)

e ¢ Pp
Yl s ane s A B gege L
r S>

[Caj il 7 @Q{Z” s

B) va avagépeTte 10 €id0G TOU OECPOU TTOU oXNMaTi(ouv PETAEU TOUG Ta dUO
TTOPATTAVW OTOIXEIO Kal VO EENYACETE TNV ATTAVTNOT 0AG. (14.)
To aoBéoTio Ca €xel 2 NAeKTpOVIa OTNV EEWTEPIKN TOU OTIRAdA ,&pa ival JETAAAO
To xAwpio Cl é€xel 7 nAekTpovia oTnv eEWTEPIKNA Tou oTIBAdA, dpa cival GueTaAAo
Emopévwg 0 deopdG avapeoa Toug Ba gival IOVTIKOG.

Y) va ypAWeETE yia TNV EVworn TTou oxnMUaTiCeTal JETaEU TOu aoBeoTiou »Ca Kal
TOou XAwpiou 17Cl.

e Tov xnuik6 TuTTO: CacCl, (0,5u.)
e To 6vopa: xAwplouxo acBEaTio (0,5u.)
e AUO (2) QUOIKEG IDIOTNTEG TTOU AVOUEVETAI VO EXEL: (1u.)

‘Exel upnAé onueio TAZEWG.

2TEPEO KPUOTAAAIKO.

Epwitnon 4

A. Na xapakTtnpioeTe KGBe pia atrd TIG TTAPAKATW dNAWCEIS ws 0pdn (0)
AavBaopévn (A) kal va dIKaIOAOYAOETE TV ATTAVTNOT 0AG.

a) Moodétnta 3 avBpakikou acBeoTiou, CaCOg, £xel TNV idla pada ye 3mol
avBpakikou varpiou, Na,COs3, (2p.)
NAGOZ

Mr(CaCOg3) =Arcat+ Arc +3Aro =40+12 +3.16 =100

Mr(Na,CO3) =2.Arnat Arc +3Arg =2.23+12 +3.16 =46 +12 +48 =106

1mol quyicer Mr g. Apa Adyw diagopeTikou Mr, Ta 3 mol Ba €xouv dIaPOPETIKA
Mada.
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B) Ta 11,2 L povogeidiou Tou adwtou, NO, TTepiEXouv ToV idlo apIBuo popiwv e
Ta 11,2 L dio&e1diou Tou Beiou, SO,, 0 STP ouvOnKeG. (2u.)
2Q3TH

1mol xnuikAG ouaiag TrepiExel Na popia kal katalauBavel éyko 22,4 L. Apa icol
oykol (11,2 L) povogeidiou Tou alwtou, NO kai dioggidiou Tou Bgiou, SO, Ba
TTEPIEXOUV TOV iDI0 apPIBUO PopiwV.

B. Na ypdweTe TOV aTtouiko apiBud, Tou oToIXEiou TTOU BPIOKETAI OTNV TPITN
TTePiodo kal otnv VIA opdda tou Mepiodikou Mivaka; (1p.)
To oToixeio BpiokeTal oTnVv TpiTn TTEPIOdO ApPa £XEl TA NAEKTPOVIG TOU
Kataveunuéva o€ TpeIg oTIBAdeS. To oToixeio Bpioketal otnv VIA oudda, dpa £xel
6 NAekTpdVIa oTNV EEWTEPIKN TOU OTIRAdA. ETTOpEéVWG N NAEKTPOVIKR Tou dopr) Ba
gival : 2.8.6.To oToixeio pag €xel 16 nAekTpdvia ,16 TpwTdvIia dpa atouikd aplBuo
16.

MEPOX B': Epwrtiosig 5-7

Na atravTioeTe o€ OAEG TIG EPWTNOEIC S - 7.
KaBe opbr) atrdvrnon BaduoAoyeital ye déka (10) povadeg.

Epwtnon 5
A. AivovTal ol TTapakdaTw EVWOEIG: (4p.)
NH3, Mng, HC|, Nz

Na XapaKTnpioeTe TNV KABE Evon wg:

lovTikA ) TTOAIKN (TTOAwUEVN) OPOIOTTOAIKA A atTOAIKA (UN TTOAWUEVN)
OUOIOTTOAIKN).

NH3 : TTOAIKA) OUOIOTTOAIKN
MgF; :_lovTiki
HCIl: T1TOANIKI] OJOIOTTOAIKN

N2:  OTTOAIKI) OJOIOTTOAIKN
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B. a) Na d¢gi¢eTe XpnOIMOTTOIWVTAG TA NAEKTPOVIA TNG EEWTEPIKAG OTIBAdAG
(oUuuBoAa Lewis) Tov TpéTTO OXNMATIOPOU TOU OEOUOU PETAEU TOU
udpoydvou 1H kai Tou oguyovou gO. (2u.)

Hee>O <=H
B o e b

B) va avagépeTte 10 €id0G TOU OECPOU TTOU oXNMaTi(ouv PETAEU TOUG Ta dUO
TTOPATTAVW OTOIXEI KAl VA DIKAIOAOYNOETE TNV ATTAVTNON 0AG. (1p.)
To udpoydvo 1H €xel nAekTpovikr) dopr :1 €TToPEVWG gival APETAAAO.

To 0guyovo gO €xel NAEKTPOVIKR dOUN 2.6 ETTOPEVWG gival APETAAAO.

Apa 0 OO NETALU BUO apeTAAAWY Ba gival OPOIOTTOAIKOG Kal JAAIOTA ETTEION
Ta auETaAAa Ba gival dIAQOPETIKA Ba gival TTOAWUEVOG OUOIOTTONIKOG.

I. Na ypayete av gival cwaoTr 1 AavBaopévn n KABe pia atrd TIG TTApaKATwW
OnAwaoeIg Kal va dIKAIOAOYACETE TNV ATTAVTNOT COG. (3u.)
a) To oToixeio 16X oxnuaTtifel pévo ouoIoTTOANIKOUG OECUOUG.

NANGAZMENH. To oToixeio 16X €xel nAekTpOVIKN doun :2.8.6 ,apa civai
apétallo. A@ou eival apéTaAlo, TOTE e KATTOI0 auETOAAO Ba evwveTal PE
OMOIOTTOAIKO BETHO ,eEVW HE KATTOIO HETAANO Ba evwveTal PE 10VTIKO OETUO.

B) To oToixeio 1,Mg avAkel 0TV OPAda TWV AAKAAiwV.

NANGAZMENH. To oToixgio;sMg €xel nAekTpoVIKr dour :2.8.2,e1T€10n €XEI 2
NAEKTPOVIQ OTNV EWTEPIKA Tou oTIRAdA Ba avikel otnv 1A opdda dnAadr otnv
OMAdA TWV AAKAAIKWY YaIWV.

Y) YoaTiké didAupa axapns 30%w/w onuaivel 611 o€ 70g vepou gival diaAupéva
30g daxapng.

2Q3TH. Ydartiko didAupa ¢axapng 30%w/w anuaivel 611: o€ 100 g diaAUpaTog
(Caxapovepou) eivar diahupeva 30g (axapns. ETTopévwg oto TTapatravw dIdAupa
Ba utrdpyouv 70g vepou.

EpwTtnon 6

A. Aivovtal ol TTapakdaTw evWOoeIg aTro (i) €wg (xi) : (6p.)
(i) CH4 (i) CH3-OH (iii) CH3-CH=CH, (iv) CsHiz

(v) CH=CH (vi) CaCOs (vii) CH3-CH=0 (viii) CH,=CH,
(IX) CH3-CH3 (X) CO (XI) C4Hs
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a) Moieg gival avopyaveg; (vi), (X)
B) Moieg eival akdpeoTeg;  (iii), (v), (viii), (xi)
y) MNoigg gival aAkavia; ), (iv), (ix)

0) Moieg cival aAkévia; (i), (viii),
€) Na ovopaoete TIG evwoelg: (i), (i) kar (viii)
(i) =peBavio

(i) =trpoTtrévio
(viii) =a18évio

B. Na ypdyeTe TOUG OUVTOKTIKOUG TUTTOUG (2.T.) TWV OPYQVIKWY EVWOEWYV HE
Baon
TIG TTOPAKATW TTANPOPOPIEG: (4p.)
a) YopoyovavOpakag pe poplakd Tutto CsHs.

CHgs- CH,- CH3
B) AAkivio pe T€éooepa (4) aTtopa udpoyovou.

CH=C - CH3
y) Kopeouévn povooBevr) aAkoOAn ue duo (2) droua avbpaka.

CHs- CH,- OH

0) AAkévio pe Tpia (3) atoua dvBpaka o€ euBeia aAuaida kal Eva aTopo avepaka
o€ dIakKAGdwon.
CH,=C- CH3

CHs

Epwinon 7

A. MeTagépoupe o€ dUO BOKINAOTIKOUG OWANVEG HIKPN TToooTATA 1wdiou (I2) Kai
OTn OUVEXEIQ TTIPOOBETOUNE OTOV TTPWTO 3-4mL atTooTayHEVOU VEPOU KAl OTOV
0euTEPO 3-4mL TreETpEAQiou Kal avakivoUe TOug dUO SOKIUAOTIKOUG OWARVEG.
A@rivoupe 1o TTEPIEXONEVO TOU OWARVA va npeuioel. Na ypaweTe TIg
AVOUEVOUEVEG TTAPATNPACEIG KAl VA TIG EENYAOETE UE CUVTOMIA. (3u.)
2TOV TTPWTO DOKIPJACTIKO CWANVA TTOU TTEPIEXEI VEPO KAl 110010 TO 1WAI0 dEV
SIOAUETAI KOl OUVEXICOUME VO £XOUME £va AXPWHO UYpO(VEPD) ,0TOV BEUTEPO
OOKIMAOTIKO CWANVA TTOU TTEPIEXEI TTETPEAQIO Kal 10010 TTAPATNPOUNE TO
OXNMATIOPO KOKKIVOU dlaAupaTog. Maparnpouue 611 1O 10010 B dIAAUETAI OTO
VEPO, VW OIAAUETAI OTO TTETPEAAIO. TO KPUOTAAAIKO 110010 €ival pn TTOAIKO
oToixeio. To vepo gival TTOAIKY évwaon Kal To TTETPEAAIO un TTOAIKA. Apa
KATAARYOUUE OTO CUUTTEPACHA OTI Ta Opola dIaAUOUV GlOoIa.

B. 210 gpyacTripio TNG XNUEIOG UTTApXoUV dUO DOXEIQ TTOU TTEPIEXOUV XAWPIOUXO

aoBE0TIO KAl XAWPIOUXO VATPIO AN XAONKav Ol ETIKETEG.

a) Na eionynBeite pia u€BodO Pe TNV OTTOIA PTTOPOUE VA TAUTOTTOINOOUE TO

TTEPIEXOPEVO TOU KABE doxeiou. (0,5u.)
TTUPOXNMIKI QVIXVEUCN TWV HETAAAWV.
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B) Na avagépeTe TIG TTapaTnPAoEI§ TTou Ba Pag fondricouv oTnV TAUTOTTOINON

TOU TTEPIEXOMEVOU TOU KABE doxeiou. (1p.)
Maipvoupe éva cuppa XPWHOVIKEAAIVNG, apou TO KOBAPICOUNE KAl TO TTUPWOOUE
TTAIPVOUUE PIKPN TTOOOTNTA OTTO TO €éva OTEPEO AAAG Kal TO TTANCIAJOUPE OTNV AKPN
TOU avapuévou AUxvou. Av n @AOYa XpwWHATIOTEI KiTpIVN TOTE TO AAAG ATAV TO
XAwpPIoUXO vatplo, Av n AOYa XPWHUATIOTEN KEPAWIOI, TOTE TO AAAG TAV TO
XAwplouxo acBEaTio.

. NMapakdtw Teplypd@eTe N diadikaoia TTou akoAouBnoe évag pabntng yia Tnv
TTapackeury 100ml diaAupatog NaOH 2M.

Zuyio€ o€ Voo wpoAoyiou, pe Cuyd akpiBeiag, Tnv TToodTnTa Tou NaOH TToU €ixe
uTTOoAOYiO€I KaI TO BIEAUCE O€E PIKPH TTOCOTNTA ATTOOTAYHEVOU VEPOU. ANEoWG
META TN dIGAUCN TOU OTEPEOU PETEPEPE TO BIGAUNQ, e TN BorBeia Tou XwVviou Kal
YUGAIvNG papdou, o€ OyKOUETPIK @IGAN Twv 100ml Kol CUPTTAAPWOE PE
QATTOOTAYMEVO VEPO HEXPI TN XOpPAyH.

a) Na utrohoyioeTe TNV TTOoOTNTA TOU 0TEPEOU NaOH T1ToU TTpéTTel va Cuyioel
oTnv UaAo wpoAoyiou. (1p.)
Mr= Ar Na +Ar O +Ar H =23+16+1 =40

21a 1000mL diaAupatog repiExovral 2 mol NaOH
21a 100mL diaAupatog mrepiEéxovral - xmol NaOH
X=0,2 mol NaOH
1 mol NaOH Cuyicel 409
0,2 mol NoOH  CuyiCouv Xxg
X=8g
B) Na avagépeTe €va AGBoG Kail pia TTapaAgIyn TToU £KAveE O HaBNTAG KATd TV
TTapPATTavWw TTapackeur) Tou diaAuuatog NaOH 2M. (1p.)
NGBo¢: Apéowg PeTa TN OIAAUCN TOU OTEPEOU TO UETEPEPE OTNV OYKOUETPIKN
QIAAN, EVW ETTPETTE VA TTEPIMEVEI HEXPI VO Kpuwael, yiaTi n didAuon Tou NaOH oTo
vEPO gival egwBepun diIGAUON.
MapdAciyn 'Etpetre ve ETTAUVEI OXOAQOTIKG TNV UAAO WpPOAoyiou , TO TTOTAPI
C€oewg ,Tn PAROO Kal TO XWVi yIa TTOOOTIKI) HETAPOPA KAl TWV OTEPEWV KAl TWV

uypwv .
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A. 'Eva aAkdavio €xel oXeTikA poplakr pada Mr=58.

a) Na ypdwete To poplakd TUTTO TOU aAKAViou.

Na @aiveTal n okéyn oag. (1,54.)
O I.M.T. Twv aAkaviwy eivar: CyHay+2

Mr = v.ArC +(2v+2) .ArH=v.12 +(2v+2).1
58 =14v +2
14v =56
v=4
MopIakog TUTTOG Tou aAkaviou: C4H1p

B) Na ypAweTe TOUG CUVTAKTIKOUG TUTTOUG TWV OAKQVIWYV TTOU QVTIOTOIXOUV GTOV
TTOPATTAVW POPIAKO TUTTO Kal va Toug ovoudoeTe kata IUPAC. (2u.)
CHs- CH,- CH»- CH3 BOUTdVIO

CHs- CH,- CHz  péBuAo trpoTtTdvio

CHs

MEPOZX I'": Na atmravtioete oTnv epwtnon 8.
H opBn atravrnon BaBuoAoyeital pe dekatrévre (15) povadeg.

Epwtnon 8

A. Na uttoAoyioeTe TN JoplakOTNTA (CUYKEVTPWON) EVOG DIOAUNOTOG
udpoceidiou Tou vatpiou (NaOH), TTepIEKTIKOTATAG 4%WIV. (2p.)
Mr(NaOH) =Ar Na +Ar O +Ar H =23+16+1 =40

1mol NaOH CuyiCel 40g

xmol NaOH CuyiCouv 49

x=0,1 mol

2¢ 100mL diaAuparog repiExoviar 4 g3 0,1mol NaOH

2¢€ 1000mL dioAupaTog TrepiEXovTal xmol NaOH

X=1mol 4 1M

B. Moo éyko katahapBdavouy 3,01.102uépia alwtou (N2), oe cuvBrikec STP kai

TT010 N JAda Toug; (5p.)
Mr(N,) =2.14 =28

1mol N, ZuyiCel 28 g ,éxel 6,02.10%pdpia kai KaTaAapBAavel dyko 22,4L
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X g éxouv 3,01.10%pdpia kai KaTaAapBAEvVoUV Gyko Wl

x=14 g W=11,2L

I". Aivetal To M0 KATw TPARUa tou lNepiodikou lMivaka (M.M1.). Ta ypaupata
AVTITTIPOCOWTTEUOUV TA XNMIKA CUUBOAA TwV OTOIXEIWV. AQOU PHEAETACETE TO
TTOPAKATW TUAPA Tou .1, va atraviioEeTe OTIG EPWTHOEIG TTOU AKOAOUBOUV.

(5p.)
o B
A n A |T
Y | o E z
T | M
a) To TTPWTO EUYEVEG QEPIO B
B) Molo ypdupa avTioTOoIXEI OTO PAYVAOIO UE OTOMIKO apIBus 12; )
y) Na ypdwete dUo aAkdAia N ka1 ¥
®) lMolog gival 0 aTopIKOS apIBuUoG Tou T; 19
€) Moo oToixeio (Yypapua) Bpioketal otn 2" opdda kai atnv 4"mepiodo M
A. Aivetal n TTapakdtw xnuIkA €gicwon:
N, + 3H; - 2NH;
Na utroAoyioeTe :
Méoa mol H, atrairouvTal yia Tnv Tapaywyn 2,24L NH3 petpnuéva oe STP
ouvOnkeg, 6tav 10 H, avtidpdoel pe repiooeia No; (3p.)

1mol NH3z kataAaupdvel dyko 22,41
xmol NH3 kaTtaAappBdvel oyko 2,24L
X =0,1mol NH3

ATTé TN XNMIKN €€icwaon @aiveTal:
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Atraitouvtal 3 mol H, yia Tnv Tapaywyr} 2 mol NH3
ATtraitouvtal X mol Hy yia tnv Trapaywyn 0,1 mol NH3
X =0,15 mol H
TEAOXZ EEETAZHZ XHMEIAZ
Ol AIAAZKOYZEZX
AvTtwvia NTIAOUON

Mewpyia MNupvad

SeAiba 10 amo 10



