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Cevikéc odnyiec:

e Na amavrnBouv kai Ta Tpia (3) yépn A, B  kai '™ Tou dokiyiou.

o To e€eTaoTIKG doKiplo Babuoloyeital pe 65 povadeg.

e EmrpétreTal n xprion Hévo un TTPOYPAUMATICOPEVWY UTTOAOYIOTIKWY PHNXAVWV.

o Agv emTpéTTeTal N Xprion 610pBwTIKOU uypou 1) SI0pOWTIKAG Talviag.

o Na ypd@eTte ye ITTAE TTEVVA KOBapd Kal euavayvwoTa.

e TO0 £€eTAOTIKO DOKIMIO TNG XNMEIaG atroTeAsiTal atrd dekaTpeic (13) oeNideG.
e KATOXH KINHTOY ‘H EZYTNINHZ ZYZKEYHZ = AOAIEYZH

XpRoiua dedouéva:

ATopikoi apiBuoi oToIxEiwv:
1H, 6C, 7N, 80, oF, 11Na, 12Mg, 17C{, 19K, 20Ca

2XETIKEG OTOMIKEG MALES Ar:
H=1, C=12, N=14, 0=16, Na=23, C{=35,5

Fpappopoplakég 6ykog, Vm = 22,4 L o€ KAVOVIKEG OUVONKES (STP)
Api1Bu6g Avogadro, Na = 6,02x10%




ENO2XQP O

MEPOZ A’": ZYNOAO EIKOZI (20) MONAAEZ

Na ammavTioeTe o€ OAEG TIG EPWTAOEIS 1- 4.
KaBe opbr atrdvrnon BaBuoAoyeital e evTe (5) HOovAdEG.

EpwTtnon 1

A. Na avtioToixioete KGBe atopo/idv TNG TTpwTNG oTAANG (I) ME €va aTro Ta cwyaTidla TNG deUTEPNG
otiANg (IT) cupTTAnpwvovtag Tnv Tpitn oTAAN (III). K&Be drouo ) 16v TnG oTAANG (I) avTioToIXEi

ME évav Povo atrd Toug apiBuous cwuaTidiwv TG oTHANG (II). (Hov. 2)
ZTAAN | ZTAAN 1 ZmAn (II1)
() &S 1. 11p* (@) — 3
(B)  fiNa 2. 18n° B)— 1
v B e (=2
) rcaz+ 4. 18e (0)— 4
B. Na d¢iete TOV TPOTTO TTOU £PYOOTAKATE HOVO YIA TIG TTEPITITWOEIS (Y) Kal (D). (Mov. 3)

(y) Z=17—> p'=17
A=35> p* + n® =35 — n°=18

() %gCa2+ — p'=20 £xer Ouwg dUO TTPWTOVIA TTEPICOOTEPD OTTO TA NAEKTPOVIA
— e=18

Epwtnon 2

A. AivovTtai ol TTo KATWw XNUIKEG OUTIEG :

(a) KCL (B) HF (y) Clz () CaO () H20 (o1) NHs



Na xapakTnpioeTe 10 €id0G Tou OEOMPOU yia TNV KABeUIA atmd auTéG (IOVTIKOG / OMOIOTTOAIKOG

TTOAWMPEVOG(TTOAIKOG) / OPOIOTTOAIKOG N TTOAWMEVOGS (ATTOAIKOG).

(a) KCL : lovTikog

(B) HF OpoloTToAIKSG TTOAIKOG
(y) Cl OMOIOTTONIKOC ATTOAIKOG
(d) CaO: lovrikdg

() H2O :  OpoloTToAIKOG TTOAIKOG
(oT) NHz:  OpoloTToAIKOG TTOAIKOG

(Mov. 3)

B. Na ypayete dU0 dIapopEG avauesa OTOV IOVTIKO (ETEPOTTOAIKO) KAl TOV OUOIOTTOAIKO BETUO.

(Hov. 2)

lOVTIKOG(ETEPOTTOAIKOG) BECUOG

OMOoIOTTOAIKOG BeOu6G

1. AtroteAsital atro 16vVTa

1 AtroTeAcital attd podpia

2. MeTtagpopd nAekTpoviwy atrd 1o
METAAAO OTO QUETAAAO

2. Apoifaia ocuveloQopd NAEKTPOVIWV PETAEU
AUETAAWV

Epwinon 3

A. ZTov TTapakdTtw Trivaka divovtal 6 piypata, ( a — oT). Na onpeiwoete otn dimrAavr] otiAn O,

av TO HiyMa gival opoyeveG Kal E av 1o piypa gival eTEPOYEVEG. (pov. 3)
Miyua Ouovyevég/ETepoyevég
(a) kpaoi O
(B) xwua E
(y) aAatoTritrepo E
(8) vepd Tng Bpliong O
(€) ahatdvepO O
(oT) Eud O
B. Na dIkaloAoynoETE TIG ATTAVTAOEIG 060G yia TO (a) Kai (). (Mov. 2)

(a) Agv diakpivovTal T CUCTATIKA TOU PiYHMOTOG JE YUPVO PATI I JE TO KOIVO JIKPOOKOTTIO
Ta ocwuartidla TTou TO aTTOTEAOUV KATAVEUOVTAI OPOIOPOP@PA O€ OAN TNV £KTACH TOU.

(y) AlakpivovTal Ta CUCTATIKA TOU JiYMOTOG ) JE KOIVO HIKPOOKOTTIO.
Ta cwpaTidia TTou TO ATTOTEAOUV KATAVEUOVTAI AVOUOIOHOPPa o€ OAN TNV €KTAOCT TOU.



EpwTtnon 4

A. Na avTioToixioete K@Be XnuIkS TUTTO TNG TTPWTNG OTAANG (I) ME TNV KOTnyopia TTOU QVAKEI
atro 1n dgutepn oTAAN (1) cuptTAnpwvovTag TN oTAAN (III). Mia katnyopia atré Tn oTAAN (11)

MTTOpPEI va XpnoipoTtroinBei uévo pia gopd. (Mov. 2)
21AAN (1) 21AAN (I1) 21AAN (1)
H H
L
(a) H—E /\c\/” 1. AKUKAN Kopeouévn (a) — 3
AN
H H
H H
(B) H_(l:_cl:_cl;_l_H 2. AKUKAn akopeoTn B) — 1
R
| H
HC—CH
(v) H,C—CH, 3. KUkKAIKA Kopeopévn (y) —4
(d) HC=CH 4. KukAIKr) akopeaTn %) —2

B. Katd tnv kauon opyavikrg ouaiag (GUuAo r} YAUKSOZn) pe Enpd oeidio Tou xaAkou(Il), CuO ,
TA TTPOIOVTA TNG KAUONG DIOXETEUOVTAl APXIKA O€ YO OTEPEN ouaia X KOl 0T OUVEXEIQ OE
éva axpwpo didAupa W 6TTwg Qaivetal oTa oxnuata 1 kai 2.

A

& "._ = — ‘r—/"’-‘”;

w y
CuO +
+ 00Y. OvoLt




(a) Na ypawyete 10 Ovopa Twv ouoiwv X kal V. (pov. 1)
X: Avudpog BelKOG XaAKOG
Y. AoBeotovepo i AidAupa udpogeidiou Tou acBeaTiou

(B) Na ypdawete mn petaBoAr 1Tou Ba TTapaTtnprioeTe va cuppaivel 010 oTePed X KAl OTO
o1dAupa W, (Mov. 2)
X: O avudpog BellkOG XOAKOG atrd  AeUKOG Ba yivel yaAddiog.
Y: To diauyég aoBeoTévepo BoAwvel .

MEPOZ B: ZYNOAO TPIANTA (30) MONAAEZ

Na atravToeTe 0€ OAEG TIG EPWTNOEIG S - 7.
KdaBe opbry atrdvrnon BaduoAoyeital pe déka (10) povadeg.

Epwtnon 5

A. (a) Na &¢€iete, XpNOILOTTOIWVTAG Ta NAEKTPOVIA TNG EEWTEPIKAG OTIBAdAG (oUPBOAa Lewis),
TOV TPOTTO OXNMATIOUOU TOU OECOUOU PETAEU:

i. Tou kaAiou, 19K kai Tou ouyovou, sO. (Mov. 2,5)
> -
KT 0*-K — 2[K]* [: 0 :]?
ii. Tou udpoydvou, 1H kai Tou xAwpiou, 17CL. (Hov. 2,5)
HC)(_.‘,II: —> H: él:

(B) Na mTpoBAEWETE TN QUOIKN KATAOTAON TNG £VWONG TTOU OXNUATICETAlI AVAPECTT OTO KAAIO
Kal TO 0Euyovo. (pov. 0,5)

2TEPED

(y)i. H évwon avdaueoa oto udpoydvo Kal OTO XAWPIO AVOUEVETE va gival €udlidAUTn N

OuodIGAUTn OTO vEPOD; (pov. 0,5)
EudidAuTtn
ii. Na dikaloAoynoeTe TNV AmTavTnor oag. (Mov. 1)

Eival opolotroAIKr) TTOAIKA €vwaon Kal SIOAUETAI OTO vEPO TTOU €ival TTOAIKOG SIaAUTNG.
Oupoia diaAuouv épola .



B. Na ypayeTe av ol Mo KATw dnAwaoelg gival opBEg A AavBaouéveg Kal va dIKAIOAOYAOETE TV
ATTAVTNOT 00G O€ KABE TTEPITITWON. (pov. 3)

(a) To udartiko didAupa xAwplouxou varpiou, NaCl, sival aywyog Tou NAEKTPIKOU PEUUATOG.
OpB606, to NaCl civar 1ovTiky évwon. OTav diIaAuBei 010 vEPO €AeUBEPWVOVTAI TA TTPOUTTAPYXOVTA
I6vta. Ta €AelBepa 10vTa €vudATWVOVTAI Kal KIvOUvTal TTpocavaToAiopéva.  Autd €xel oav
ATTOTEAEOUA TN PO NAEKTPIKOU PEUUATOC.

(B) To ogeidio Tou payvnaoiou, MgO, éxel xapnAd onueio TAENG.

Nd&Bog, To MgO ¢ival 10vTIKR €vwaon Kal Ta I0VTA TTOU TNV aTToTEAOUV OUYKPATOUVTAI JE IOXUPES
NAEKTPOOTATIKEG DUVANEIG ETTOUEVWG EXEI WNAG onpeia THENG.
EpwTtnon 6

A. Aivetal toootnTa 11,5 g NO=2.
(a) Na utroAoyioeTe TTOOQ Mol gival N TTOOOTNTA AUTH. (Mov. 1,5)

e MrNO2= 14+32 =46

e 1molNO2 é£xelpala46g
X 11,59

x= 0,25 mol NO2

(B) Na utrohoyioeTe Tov Oyko TTou KataAaupavel, oe STP ouvBnkeg, N Too0TATA AUTH.

(pov.1,5)
e 1molNO2 «katahapBdavel 6yko 22,4 L (STP)
0,25 mol X
e X=5,6LNO2
(y) Na utroAoyioete TOOQ pOPIa TTEPIEXEI N TTOOOTATA AUTH). (Mov. 1,5)

e | mol NO2 mrepiéxel 6. 102 uépia
0,25 mol X
e X=15.10%2 NO2
B. AiveTal n Mo KATW XNMIKA avtidpaon:

Na2COs +2HC{ —» 2NaC{ + CO2 + H20

(a) Na utroAoyiocete T pala Tou avBpakikoU vartpiou,Na2COs, TTOU aTTaITEITAI YIO TNV
TTapaokeun 4,48 L agpiou dio&eidiou Tou avBpaka, CO2, 0 KAVOVIKEG OUVORKEG(STP).



(Mov. 3)

e 1molCO2 karaAapBadvel éyko 22,4 L (STP)

X 4,48 L
X=10,2 mol CO2
e 1 mol Naz2COs 1 mol COz2
X 0,2 mol

X=10,2 mol Na2COs
e MrNa:COs =46 +12 + 48 = 106
e 1 mol Na2COs 106 g
0,2 mol X
X=21,2 g Na2COs3

(B) Na utroAoyioete Tov Oyko Olo&eidiou Tou dvBpaka, CO2, e KaVoVIKEG OUVOAKEG(STP), TTou
Ba mapaxBei av diGAupa Tou TepiExel 0,25 mol udpoxAwpikoU oféog, HCL, avtidpdaoel

TTARPWG HE avBpakiko vaTplo, Na2COs. (Mov. 2,5)
« 2 mol HCI 1 mol CO2
0,25 mol X

X=0,125 mol CO2

e 1 mol CO 22,4 L (STP)
0,125 mol X

X=2,8LCO.

Epwitnon 7

A. H kdBe évwon TToU 0 POPIAKOG TNG TUTTOG ypdgetal ot oTAAN (II) avTioToIXEi o€ pia uoévo
KaTnyopia XNUIKWV evwoewv TNG oTAANG (I). Na KAVETE TNV QVTIOTOIXION CUUTTANPWVOVTAG TN
oTAAN (I1I). (pov. 2)

STAAN | STAAN I STAA 11

(a) udpoyovavBpakag e 1 TPITTAG BTG 1. CoHyg (a) —3



(B) udpoyovavOpakag pe 1 dITTAG deGHO 2. CgHyg B)—2
(Y) Kopeopévog udpoyovavepakag 3. CeHyo (y)y— 1

(5) aAkooOAn 4. C3HgO (6) =>4

B. Aivovtal oI 10 KATW XNMIKEG EVWOEIG.
. aiBévio  ii. diogeidio Tou dvBpaka iii. aiBavoAn  iv. avBpakiko vaTpio V. aiBivio
(a) Na ypawyeTe TToIEG ATTO AUTEG Eival OPYAVIKEG. (Mov. 1,5)
AIB€vio, a18avoAn, aibivio

(B) Na utrohoyioeTe TN OXETIKA poplak pada (Mr) Tou aiBeviou. (pov. 1)

Mopiakdg TUTTOG a1beviou: C2Ha
Mr C2H4= 24 + 4 =28

I". (a) Na ypdyeTe TO Ovoua KAl TO CUVTAKTIKO TUTTO £VOG OAKEVIOU TO OTTOIO £XEI TEOOEPA ATOUA

avBpaka oTo poépId Tou Kal diakAadiopévn aAuaida. (Mov.1,5)
CH3——-C,?:CH2
CHs Ovopa: MPEBUAO-TTPOTTEVIO
(B) Na ypdweTe TOUG GUVTAKTIKOUG TUTTOUG TWV TTAPAKATW EVWOEWV: (Mov. 1,5)

i. Mpotrévio: CHsCH=CH:

ii. Bout-2-ivio: CHa—C=C-CH;

A. TN'a va HEAETAOOUE TIG QUOIKEG IDIOTNTEG TWV OAKAVIWV OTO EPYACTAPIO XPNOIMOTTOIOUNE TNV
M0 KATW CUOKEUN:

Mapoxn Yypotpiou / \
° o
o




(a) Na ovoudoerte TIG ouaieg Q kai Z. (pov. 1)
Q:vepod
Z . uypaépIio

(B) Na ovopdoete Ta dUO aAKAvia ATTO TA OTTOIO ATTOTEAEITAI TO UYPAEPIO. (pov. 1)
I TTPOTTAVIO

. BouTtavio

(y) Na ovopaoeTe pia atrd TIG QUOIKEG 1I810TNTES TTOU JEAETOUE E TNV TTIO TTAVW CUOKEUN.
(pov. 0,5)

AlgAuTOTNTA A TTUKVOTNTA

MEPOZ I': ZYNOAO AEKATMENTE (15) MONAAEZ
Na atmravtioeTe oTnv €pwTnon 8.
H opBn atmravrnon BaBuoAoyeital pe dekatrévre (15) povadeg.

Epwinon 8

A. (a) Aivovrar 800mL udaTikou diaAuuatog {axapng TTEPIEKTIKOTNTASG 8% wW/v (KaT OyKO) O€
Caxapn. Na utrohoyioete TNV TTOOOTNTA TNG OIAAUPEVNG OUCIAG TTOU  UTTAPXEl OTO
di1dAupa. (Mov. 2)

21a 100 mL diaAupaTog (axapng trepiExovtal 8 g (axapn
800 mL X
X=64 g {axapn

(B) O AvaoTtaong BéAel va TTapaokeudoel udaTikd dIGAUpa xAwplouxou varpiou, NaCl ,
10% wiw (kata pada). Zuyilel 20g NaC{ . Na utroloyioete T pada Tou vepoU TTou
atraiteital va {uyioel o AvacTaong yia va eTIAgel To 1o TTévw SidAuua. ( pov. 3)

>1a 100 g udaTikoU diaAupartog xAwplouxou varpiou, NaCl mrepiéxovrar 10 g NaCl

X 20 g
X= 200 g dioAUparog NaCl

Mdada dlaAupaTog = pada vepou + pada dlaAupévng ouaiag
Mada vepou = 200 — 20 = 180 g vepou



. Na ggnynoete 11g M0 KATW dNAWUCEIG. (pov. 3)

(a) Ze 100 mL vepoU ptTopouv va diaAubolv aTtoug 20 °C pévo 2 mL udpoyodvou, Hz, evw n idia
TTO0OTNTA VEPOU, OTNV idla Bepuokpaaoia, diaAuel 75 L appwyviag, NHs.

H2: ogoloTToAIKE) un TTOAIKR £€vwon
NHs3: ohoIOTTOAIKT) TTOAIKN £vwon
Apa n agpwvia TTou gival TToAIKR Evwarn OIGAUETAlI KOAUTEPQ OTO VEPO TTOU €ival TTOAIKOG

dIaAUTNG, EVW TO UBPOYOVO TTOU Eival P TTOAIKI) ouaia dgv dIAAUETAI OTO VEPD.

(B) Otav avoiyoupe QIAAN PE agplioUxXo TTOTO EKAUOVTAI QUOOAIDEG.
EAatTwveTal n mieon dpa peiwvetal N dIaAutéTnTa Tou agpiou (CO2) Kal eAeuBepwvETal UTTO

MOP®N QUOOAIdWV.

(y) Otav avoixBei Eva TTaywuéVo avayukTIKO TTapatnpeital AiydTePOg a@pIouog TTapd éTav To
AVAWUKTIKO OV gival TTayWHEVO.

Me Tnv auénon Tng Beppokpaaiag pelwveTal N dIaAuToTnTa Tou agpiou (CO2) Kal EAEUBEPWVETAI

AlyoTEPN TTOCOTNTA AEPIOU.

I". AivovTal 110 KATW, opIohéva Opyava Tou EpyacTnpiou Xnueiag.

(o7) © M) (0) ®
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Na emAEEETE Kal va OVOPACETE ATTO TA IO TTAvw Opyava (a- 1), TEooEPA, Ta OTToia Ba
XPNOIMOTIOINOETE YIA VA TTAPACKEUAOETE UBATIKO dIGAUpPa udpodeidiou Tou varpiou, NaOH

TTEPIEKTIKOTNTAG 4% W/V (K.0.) (Mov. 2)
Opyava Ovopacia opydvwyv
5 . TToTAPI (E0EWG
€ OYKOMETPIKA PIAAN
oT Cuyapia
4 XWVi
H n papdog avadeuong
0 OTTATOUAQ

A. Aivetal n ypa@ikni TTapdoTtaon Tmou Ogixvel Tn JETABOAN TNG dIAAUTOTNTAG TwV ouciwy P, X, W
kKal Q o€ ouvAapTnon Pe Tn Bepuokpaaia. (Mov. 5)

MighutdéTira
g ouoiag/100g
vepou

D ; [ 3 : | X ;‘;f~ v ! : 4g i i ’:A" ) 7;:' d | ’ L I;J
‘) Oeppokpacia OC
(a) Na Bpeite 100N €ivail n diaAutdTnTa TNG ouadiag W atoug 100 °C. 60g/100g H20

(B) Na ypdwyete 11010 11O TIG TTI0 TTAVW OUCTIEG gival aépio. O
Na dIkaloAoyAOETE TNV ATTAVTNOT] 0OG.

Me Tnv aug¢non TNG BEpUOKPATIag PEIWVETAI N SIGAUTOTATA TWV AEPIWV.
() Na ypdwete 10 0TEped TTOU €ival To o €udidAuto otoug 80 °C. Q

(d) Z1oug 80 °C avaperyvioupe 20 g Tng ouaiag X pe 50 g vepou. To didAupa TTou Ba TTpokUYEl gival
KOpeOoUEVO 1) akdpeaTo; Na dIKaloAOyNOoETE TNV aTTavinon 0ag.

21ou¢ 80 °C n diaAutdTnTa TNG ouaiag X eival 50 g/100g H20
11



Etropévwg ota 100 g vepou n PEYIOTN TTOCOTNTA TNG ouaiag X TTou PtTopei va dlaAuBei gival 50 g
509 X

x=25 g ouaiag X WoTe va £XW KOPETHEVO BIGAUPa

Ouwg ota 50 g vepou éxouv diaAuBei pévo 20 g ouaiag X
Etmropévwg 1o didAupa TTou Ba TTPOKUWEI €ival aKOPECTO aPoU dev £xel DIAAUBEI N HEyIOTN TTOOOTNTA.

TEAOZ EZETAZHZ

H AIEYOYNTPIA

AvdpoUAAa XpioTou
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