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e To £§eTaoTIKO doKipio atroTeAgiTal atrd déka (10) oeAideg.

e Na amavrn@oiv kai Ta Tpia pépn A’, B kai '™ Tou dokiyiou.

e To e§eTaoTIKO dOKipIo BaBuoAoyeital pe 65 povadeg.

o EmiTpémreTal n Xpion MOVO PN TTPOYPOAMHATICONEVWV
UTTOAOYIOTIKWYV HNXOVWV.

o Acgv emiTpémreTal N XpRon d10p0wTIKOU uypoU i S10pOWTIKAG

Xpnoipa dedopéva:

ATopikoi apiOuoi oToIxEiwv:
H, 6C, oF, 1S, 17CL 1K, »Ca

ZXETIKEG ATOMIKEG MALEG Ar:
H=1, C=12, N=14, O0=16, Na=23, S=32, C(Ce=35,5 Ca=40

IpappopopIaKeg 6ykog, Vm = 22,4 L Ap18uo6g Avogadro, N = 6,02x10%




MEPOXZ A’: Epwtioeigl -4

Na arravrioeTe o€ OAEG TIG EpWTAOEIG 1 - 4.
KdaBe opbr atrdvrnon BaBuoAoyeital pe mTeEvTe (5) povadeg.

Epwtnon 1

A. (a) Na TTeplypayete ToV TPOTTO OXNMATIOPOU TNG €vwong hHeTagu Ca kal F
XPNOIMOTTOIWVTAG T NAEKTPOVIA TNG ECWTEPIKNG OTIRAdAG (dopEG Lewis). (2.)

Mg. L N o0 y
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(B) Na ypawyeTe TO XNMIKO TUTTO TNG €vwong TTou oxnuaTi¢etal petagu Ca kai F.

(0,5p.)
XNMIKOG TUTTOG: CaF; 0,5p.

B. (a) Na teplypdyeTe TOV TPOTTO OXNUATIOWOU TNG évwong PeTagu H kal S
XPNOIMOTTOIWVTAG T NAEKTPOVIA TNG £CWTEPIKNAG OTIRAdAG (dopEG Lewis). (2.)
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(B) Na ypdyeTte 10 XNUIKO TUTTO TNG £€vwaong TTou oxnuaricetal petagu H kai S.

(0,5u.)
XNMIKOG TUTTOG: H.S  0,5p.



EpwTtnon 2
A. Na ypAyeTe TI ONUaAivouv ol EKPPACEIG: (2u.)

i.  O1dAupa NaCl 5% K.y (Yow/w) :
o€ 100g diaAuparog TrepIEXovTal diIaAupéva 5g XAwpIoUuxXou vaTpiou
i.  O1dAupa NaOH 10 % k.o (Y%ew/v) :
o€ 100mL di1aAvparog mepiéxovral diaAupéva 10g NaOH
iii.  ®1dAupa H, SO, 0,1M
o€ 1L (1000mL) diaAvparog mepiExovral 0,1mol H,SO4

iv.  Kovidk 38 % v/v :
oe 100mL kovidk d/Tog mepiéxovral diaA/va 38mL

aAKOOA/a18avoAng/aAkodAng

B. Na XapaKTnpioETE OPOYEVEG I ETEPOYEVEG TO KABE Wiy : (2u.)
i.  Nepd pe TeTpéAaio . ETEPOYEVEG
ii.  Nepod pe payeipikd aAdTi . OMOYEVEG
iii.  Nepd pe Caxapn . OMOYEVEG

iv.  Nepo pe udpoteidio vaTpiou : OMOYEVEG
4X0,5=2p.

I. Na uttoAoyioete TOoa ypapudpia udpoeidiou Tou vatpiou , NaOH,
atraitoUvTal yia Tnv Tmapackeur 150 g dilaAupaTog 15 % wiw; (1u.)

100g &/tog Trepiéxouv 15g NaOH
150g &/tog TrepiExouv Xg NaOH 0,5p.

Apa x:%: 22.5q 0,5H.



Epwtnon 3

A. Na dnAwaoete o€ 1010 BIAAUTN ,vEPO N TreTPéAIO, dlaAUOVTal KOAUTEPO T TTIO

KATW: (2u.)
i. Bnr mmeTpéAaio
ii. HCI vepod
iii. A& mweTpéAaio
iv. KySOy4 vepo 4 X 0,5u.=2p.

B. ¢ opioyévn toooTtnTa vepou OdiaAUoupe 9,8 g HNOs;. To didAupa TTOU
oxnuaTtioTnke BpeéOnke o1 €xel dyko 300 mL. Na PBpebei n eT1i TOIC €KATO KATA
OYKO (% K.0. ] % wW/v) TTEPIEKTIKOTATA TOU SIOAUUATOG. (1u.)

300mL &/tog Tepiéxouv 9,8g HNO;
100mL &/tog Trepiéxouv Xg HNO;  0,5p.

100.9,8

Apa X= =3,27=3,39 Atravrnon: 3,27=3,3% k.0. 4 %o w/v  0,5p.
I'. Eicaote o10 ¢pyactrpio kai BéAeTe va Tmapaockeudoere 100 mL diaAUpaTog
udpogeidio Tou varpiou 2 M. ATTO TO TTAPACKEUACTHPIO TTAIPVETE TO OOXEIO TTOU
TTEPIEXEl OTEPED UOPOLEIdIO TOu vaTtpiou kal Ta KAaTdAAnAa o6pyava Trou Ba
XPNOIMOTTOINOETE.  AQOU  aKoAouBnoeTe TIC 0ONyieg TIPAYMATOTIOIEITE T
TTOPACKEUH TOU SIAAUPATOG.

Na ava@épete duo TOava AGBn katd Tnv TTEIPAUATIKA dladIKaoia. (2u.)
AUo otro1adATTOTE ATTd TA IO KATW
e AdBog katda Tn {Uyion

o Kartd tnv pera@opd Tou S1I0AUHATOG O OYKOUETPIKA @IAAN dev EeTAévovTal
TO 6pyava Kal Vo HETAPEPOOUV Ta UYPd EKTTAUONG

o Avagopd og AdBog TTou agpopd oTnVv B£0N TOU pNVvioKou

e Avagopd oto Bgpud didAupa Kal dpa S1aoToAR Tou SIOAUPATOG KATA TNV
apaiwaon HEXPI TNV Xapayn

'H otroladnitrote AAAn ava@opd o€ Aoyikd o@AaApa Katd Tnv diadikacia
0a gival atrodeKTN

2X1=2p.



Epwtnon 4

Aivovtal Ta TTapakdTw udaTika diaAuuata NaOH :
A1:200 mL ka1 0,5 M

A2 : 1L ka1 0,2 mol /L

A3 : 100 mL ka1 10 % w/v (K.0)

A4 : og 2 L dloAupatog repi€xovtal 0,5 mol NaOH

Na KaTaTAGETE TA TTIO TTAVW dIAAUPOTA
Q) Katd auouoa CUYKEVTPWON (UTTOAOYICOVTAG TV HOPIAKOTNTA) KAl (3u.)

B) kard augouoa TToooTNTa Mol dilaAupévng ouaiag (2p.)

OEiYvovrac Tov TPOTTO TTOU EPYAOCTAKATE KAl OTd OUO EpWTANATA A) KAl )
( ug urroAoyiououc):

G) D<Ay <N <3 1 M. Mr=40 0,5[]
yila Az 10g NaOH og 100mL &/Tog 1mol 409
X=100mL 1000mL &/to¢ 0,5p. X=2,5mol  100g

As:2,5M 0,5M.
Ma Ay 0,5mol NaOH 2L
X=0,25mol 1L A4:0,25M  0,5p.
B) A<Dy <Az <Ay 1.
yia A 0,5mol 1000mL A, : 0,2mol

X=0,2mol  200mL  0,5p.

MNa A; 2,5mol 1000mL A4 0,5mol

X=0,25mol 100mL 0,5u.



MEPOXZ B: Epwrtiosig 5-7
Na amravrioeTe o€ OAEG TIG EPWTAOEIG S - 7.

KaBe opbry atrdvrnon BaBuoAoyeital pe déka (10) uovaded.

Epwtnon 5

Na XapoKTnpioeTe TIC TTOPAKATW TTPOTACEIC WG OPBEC 1) AavBaouéveG Kal va
OIKAIOAOYNOETE TNV ATTAVTNON 0OG.

a) To kamiév K* éxel Tov iB10 apiBud nAekTpoviwy pe Tov avidv CH . (2u.)
Opon 1.
To kamiév K* éxel 18e 6TTwg £triong kai 1o aviév Cf 1.

B) To peBavio, CH4, KUPIO CUCTATIKO TOU PUOIKOU AEPIOU, Eival KOPECUEVOG

udpoyovavopakag. (2u.)

Op6n 0,5u.

O M.T. Tou peBaviou avratrokpiveral otov F'MT Twv aAkaviwv/ gival aAkdvio
1.

KOl WG €K TOUTOU gival Kopeopévog udpoyovavlpakag  0,5u.

y) H évwon peta&u Tou oToixeiou 19W Kal TOU OTOIXEIOU oX Eival IOVTIKN. (2u.)
Op0n (0,5u.)

To 10¥:2,8,8,1 givaun péraAAo (0,5u.)

EVW TO 9X:2,7 gival apétaAAo (0,54.)

KOl WG €K TOUTOU N £évwon oXnUATifeTal ue JeTagopd e dpa 1ovTiki (0,54.)

0) H pala evog atdpou Na gival 23 QopEg peyaAuTepn atro TN JAda evog aTéuou
¢, (2u.)
AdBog (0,5p.)

n paga evog arépou Na gival 23 @opég peyaAutepn (0,54.)

a1ré 1o 1/12 Tng padgag (0,5u.)

gvog atépou HC. (0,5u.)

€) 10 g aiBeviou kai 10 g aiBaviou kataAapBavouv Tov idlo OYKO O KAVOVIKEG
ouvOnkeg Trieong kai Bepuokpaaciag (K.Z). (2p.)
AdBog (0,5p.)

O1 800 evwoeig éxouv TNV idia pafa aAAd diagopeTiki Mr/ popiakn pada (0,5u.)
Apa d1a@opeTIKO apiBudé mol (0,5u.)

Kal S1a¢popeTIKO 6yKo apou o€ K.Z. kataAappavouv 22.4L ava mol (0,5u.)

(av atrodeikvueTal pe utTTOAOYIOHOUG TTaAI divovral 1,5p.)
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Epwtnon 6

A. Z& dOKIHAOoTIKO CWAAVA TTOU TTEPIEXEI JIKPT TTOCOTNTA VEPOU TTPOCOETOUE
MEPIKOUG KPUOTAAAOUG 1dioU Kal OTn CUVEXEIQ TTPOOBETOUNE Aiyo TTETPEAAIO.
2.TN OUVEXEIQ AVAKIVOUUE I0XUPA.

a) Na ypaweTte OAEG TIC TTAPATNPNOEIC OOG KATA TNV EKTEAEON TOU TTIO TTAVW
TTEIPANATOGC. (2u.)
e TO IWdI0 dev dlaAveTal/ | d1aAUeTAl EAGXIOCTA OTO VEPO

e oxnuari¢ovral 800 oTIBAdEG, EAAIWONG TTAVW OTIBASA KAl ATTO KATW
TO VEPO

e Otav a@edei og npepia n wavw oTIfdda xpwpartieTal WP/ 1WdES eV

e n udaTikA/KATW oTIRASA gival dXpwun/ KITPIVWTTA

4X0,5u.=2.
B) Na dwoeTe TIC ATTAPAITNTESG ETTECNYNOEIG. (2u.)
TO TTETPEAAIO (ATTOAIKO) KAl TO VEPO (TTOAIKG) dev avapiyvoovTal (14.) TO

IWSI10 (aTTOAIKO pbpI0) SlaAueTal OTO TTETPEAAIO TTOU Eival ATTOAIKOG

S1aAU0TNG (14.)

B. Na utroAoyioceTe Ta akdAouba:

a) Tn oxeTikA atouiki pada evég otoixeiou X av 0,2 mol Tou, éxouv padla 6,4 g.

(1w.)
0,2 mol Tou X {Quyilouv 6,49

1 mol Tou X {Quyifouv Wg

Apa LP:1(')6—’24: 32g (0,5p.) Amravrnon: Ar =32 (0,5p.)



B) Tn pada og ypappdpia 1,5.10 22 popiwv SOs;. (2,5p.)
Mr =80 (0,51.)

6.10 2 popiwv SO; Juyifouv 80g

1,5.10 % popiwv SO; Juyifouv Xg (0,5p.)
1510”

Apa X:T. 80=20 (1p.) Atmdavrnon: 20g (0,5u.)
6.

y) Tov éyko 1Tou KaTaAauBavouv o€ Kavovikeég ouvenkeg (K.2.) 1,6 g SO.. (2,5p.)

Mr =64 (0,5u.)

1 mol Tou SO, {uyifouv 649

X mol Tou SO, Juyifouv 1,69 (0,5u.)
Apa x:%: 0,025 mol (0,50.)

1 mol Tou SO, karaAapupavel éyko 22 4L (K.Z.)
0,025 mol Tou SO, karaAauppaver 6yko W L(K.Z.) (0,5u.)

_0,025.22,4

Apa W =0,56L (0,5u.)



Epwtnon 7

NO CUUTTANPWOETE TA KEVA TOU TTiIVOKA YPAPOVTAG aTn OEUTEPN OTHAN TOUG

OUVTAKTIKOUG TUTTOUG (2.T), oTnVv TpiTA OTHAN TOUG Poplakoug TutToug (M.T) Kai

oTn TETAPTN OTAAN TIC OVOUACIEG TWV EVWOEWYV TTOU TTPOKUTITOUV ATTO TIG

TIEPIYPAPES TNG TIPWTNG OTAANG.

Mepiypaen Tng ZUVTOKTIKOG TUTTOG Mopiak6g TUTTOg Ovopa
OpYAVIKAG évwong
Kopeouévog H H H
udpoyovavopakag Pe BN CsHg MpoTtrdavio
3 aropa avBpoka H-C-C-C-H
I
H H H (14.) (0,5p.) (0,5p.)
Ydpoyovavepakag ue
2 atoua dvBpaka Kal H—C=C—H CoH4 AIBévio
€va OITTAG deopo | |
H H
(1p.) (0,5u.) (0,5u.)
AAKivio pe 3 dropa Y
avlpaka | C3Ha TTPOTTIVIO
H-C-C=C-H
|
H (1p.) (0,5p.) (0,5p.)
AAKAvIO e 6 dTopa H H
udpoydvou | :
poy He C— Cc—H CsHs a1Bavio
|
H H
(1p.) (0,5p.) (0,5p.)
YdpoyovavOpakag pe
2 artoua udpoydvou A — CoH, aiBivio
Kal éva TPITTAG BETUO H—C=C—H
(1p.) (0,5u.) (0,5u.)




MEPOZ I"":

Na amravrioeTe oTnv EpwTnon 8.
H opBn atravrnon BaBuoAoyeital ye dekatrévre (15) povadeg.

Epwtnon 8

A. a) Na ypAweTe TV KATAVOUN TWV NAEKTPOVIWY o€ OTIBAdES (NAEKTPOVIKI doUR)
yia Ta dropa Ca (aoBéaTio) kai CL (xAwpIo). (Ap.)
Ca: 2,8,8,2 Cl: 2,8,7

B) Na ava@épeTe TO €id0g TOU SECUOU OTN XNMIKN €vwaon TTou oXnMaTiCeTal JETAgU
aoBeoTiou Kal xAwpiou. (1p.)
IOVTIKOG BEOOG

y) Na &¢iete pe Ta oUpBoAa Lewis Tov TPOTTO oXNMATIOKOU TNG €VWOnG TTou
oxnMaTieTal JETALU aoBeOTiOU Kal XAwpiou. (2u.)

L X ]
*cre

——

¥, ]

L1
0) Na ypdyeTe TO XNUIKO TUTTO KaI TNV OVOPACIia TNG EVWONG TToU oxnMaTiCeTal
METALU aoBeoTiou Kal XAwpiou. (2p.)

CacCl; XAwpiouxo acBéoTio

€) Na ava@épete dUO QUOIKEG IBIOTNTEG TTOU TTAPOUCIALEI N XNMIKN Evwon PJETAgU
aoBeoTiou Kal xAwpiou. (2p.)

otmroladitrore dUo ATTo:
e OTePEN KPUOTAAAIKN évwon
e &udidAuTn OTO VEPO

e TA TAYMOTA KOl S10AUpATA €ival KaAOi aywyoi NAEKTpIOHOU
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¢) AilaAuovtal 1,11 g XAwpiouxou acBecTiou o€ vepO OTTOTE TTAPACKEUAETAI
udaTIKO diadAupa oykou 400 mL. Na uttoAoyioeTe TN CUYKEVTPWON
(o€ M =popiakdéTnTa) TOU SIOAUPATOG TOU XAWPIOUXOU aoBeCTiou. (2,5u.)

Mr =111 (0,54.)

1 mol Tou CaCl, {uyifouv 111g

X mol Tou CaCl, {quyifouv 1,119 (0,25.)
1.111
Apa X=—"-=0,01 mol 0,5u.
P 11 (0,5p.)

400mL &/tog TwrepiExouv 0,01mol CacCl,
1000mL d/tog Trepigxouv X mol CacCl, (0,25p.)

Apa X= 1000.0,01
400

=0,025 mol (0,5p.) Amdavrnon: 0,025M (0,5u.)

n) ZT0 EPYACThPIO XNMEIAG Pag TToU UTTAPXEI OTEPES XAwpPIoUXo aoBEaTIo,
TTOPACKEUAOTNKE £va udATIKO SIAAUPA XAwPIOUXOU acBECTiOU TTOU £XEI OYKO

250 mL kai ouykEvTpwong 2M.

Na ava@épeTe Tpia 6pyava ToU EpyacTnPiou TTOU XPNOIKWOTTOINONKav KAtd TN
TTOPACKEUN TOU SIGAUUATOG. (1,5u.)

OTrOIOSATTOTE TPia ATTO TA O KATW

e nAekTpovikn {uyapid/ TroTApPI (Eocwg/ yudAivn pdaRdog/ omrdroula/
XWVil OYKOMETPIKA QIGAN

e 1) GAAO TTOU pTTOPEI VO XPNOIMOTTOINOEI
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B.

2TOV TTI0 KATW Trivaka divovTal TTANPOQYOPIESG TTOU APOPOUV TIG QUOIKEG 1010TNTEG
TPIWV evwoewv A, B kai T,

Oucia | HAekTpIK aywyiuétnTa 2nueio C€oewg 2nueio TAENG
TAYHATOC fj SIGAUHATOC °c °c

A N 1676 845

B x 78 -117

r x 218 80
a) Na Bpeite T QuUOIKA kKaTdoTaon (oTePed, uypPO | a€PIO) TNG KABE Evwong OTIG
ouvnBIoPEéVEG OUVOAKEG TTiEONG Kal BEpPOKPATiag. (1,5u.)
A: oTeped
B: uypod
I oTeped 3X0,5=1,5p.

B) Na dIaAégeTe atTO TIG TTI0 KATW, TNV £VWON TTOU AVTIOTOIXEI O KABEva atTd Ta
ypaupata A, B kai I': va@BaAivn ( C1oHsg), @Bopiouxo AiBio (LiF), oivotrveupa
(C2oHsOH). (1,5u.)

A: LiF
B: C,HsOH
I CioHs 3X0,5=1,5|.|

TEAOZ ESETAZHZ
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