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XPHZIMA AEAOMENA
2xeTikEC ATouikéc Madsc:
H=1, C=12, 0=16, Na=23, S=32, Cu=63,5, Zn=65

>1a0epéc nAekTPOAUTIKAC didoTaonc oTouc 25°C:
Kchacoon=1,8%x10",  Kyuz=1,8%x107,  Kycoon= 1,6.10",  Kpnoz = 4,4x10™,
Kuen = 4,2x101° K K= 6,3 x 107

papypouoplakdg Oykog agpiwv ag (0°C kai P=1 atm) Kavovikég Yuvenkeg = 22,4 L

OAHTIEX

e To ggeTaoTikd dokipio BaBuoroyeital pe EKATO (100) povadeg.

¢ Na amravrijoeTe ka1 ota Tpia pépn A’, B KAI " TOY AOKIMIOY.

e Na ypAyeTe TIG ATTAVTHOEIG OUG OTO EEETACTIKO SOKiHMIO, OTOV KEVO XWPO,
META a1rd KABE EpWTNON.

e EmiTpértreral n xpion povo pn TpoypapHaTI{ONEVWY UTTOAOYIOTIKWV
HNXavVWV.

o Agv emMITPETTETAI N XPION ONUEIWOEWY OE OTTOINOATTOTE HOPPH.

e Acgv emiTpéreTal n Xxpron 310p8wTIKoU uypoU i S10pBWTIKAG TaIViag.

o Na PJEAETAOETE PE TTPOCOXH TNV EKPUIVNON TWV EPWTACEWYV KAl VO ATTAVTIOETE HE
oa@nvela.

e Naypdapere KAOAPA kait EYANAINQZTA pe P1rAé peAdvi.

e To e&eTaoTIKG dokipio atroTeAsital atrd dekatrévTe (15) oeAideg.

AEN OA AOGOYN ZYMNAHPOMATIKEZ OAHIMEZ 'H AIAZAOHNIZEIZ

KAAH EMNITYXIA
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MEPOX A’: EpwtRosig1 -4
Na atravrioete o€ OAEG TIG EpwWTHOEIS 1 - 4.
Ka0fe opBn amravrnon BaBpoAoyeital pe 5 povadeg (cuvolo 20 povadeg).

Epwrtnon 1

A. Na ypayeTe Tov XnUIKG TUTTO 1] TO Ovoud: (2u)

Q) EVOG ACBEVOUG OZEOG & iivinriniiiiiiee e,

B) MIAG IOXUPNG BAONG & o
Y) EVOG 10XUPOU OCEOG & ineiniieiieiie e eeee e ee e e eneens

(
(
(
() evog udPOLEIdioU PETAAAOU TTOU EXEI AUPOAUTIKO XOAPAKTAPO & tevneveeeeeiaeaneanannnn.

B. (o) Na ypaweTe yia KAbe £va atmd Ta TTAPAKATW I00POPIAKA dlaAupata av gival ogiva,
aAKaAIKA i oudéTepa. (1M)

CH3COONH,4 CH3COONa

(B) Na dikaiohoyoete Tnv atrdvinor oag yia 10 dAag CH3COONa, ypdgovtag Kal T

XNMIKA avTidpaon didoTaong kabwgs Kal udpdAuong Tou GAaTod. (2u)
Epwinon 2

A. AiveTal To OTOIXEIO 16S.

(a) Na ypaweTe TNV NAEKTPOVIKI dOUA Tou 0T BePeAILLON KATAOTAOT). (2M)
(B) Na oxedidoeTe TO dIAYPAPUA TPOXIAKWY TOU. (1,5u)



B. Na avagépeTe T0IEG ATTO TIG TTAPAKATW OPAdES KBAVTIKWY APIOUWY Eival ETITPETTTEG
yia €va nAekTpOVIO atopou Kal TTolEG OxI. Na dIkaloAoyrRoeTe TNV ATTAVTNOT 0AG.

(1,5u)
(@ =1, £=1, M0, M=+ o I i

Epwtnon 3

A. lpootédnkav 500 mL amooTtaypévo vepd oe 250mL diaAuuarog H,SO, 0,2M. Na
UTTOAOYIOETE TN VEQ OUYKEVTPWOTN (MOPIOKOTNTA) TOU apalwhévou DIOAUNOTOG. (1)

B. (a) MNari To vepd cival au@oAUTnNG cuu@wva Pe TN Bewpia Twv Bronsted—Lowry; Na
OIKAIOAOYNOETE TNV OTTAVINCH O0G, €ENYWVTAG TOV POAO TOU VEPOU OTIC TTAPOKATW
avTIdPACEIC: (2M)

(i) HCl+H,0 > Hz0'+CrI (i) NHz+HO > NHg" + OH'

(B) Zmg mopakdTw XnNUIKEG avmidpdoelg va utrodeitete Ta ouluyn Ceuyn o&fog(l)—

Baong(1) ka1 0&€og(2) - Baong(2). (2m)
CH3COOH + NHs3 - CH3COO’ + NH,"
NH4Jr + CN° -— NH3 + HCN




Epwtnon 4

A. (a) Na opiocete 11 cival éva puBuIoTIKO dIGAupa Kal OTn CUVEXEID va TIEITE TTold
ONUOVTIKA 1810TNTA EXEL. (1,5u)

(B) Na dnAwoete, Xwpic va OIKAIOAOYNOETE, Trold ATTO TA TTOPAKATW SlaAUuaTta

AEITOUPYOUV WG PUBMICTIKA Kal TToIa OX]. (1)
CH3; COOH - CH3COONa KOH - KCI
HNO; - NaNOs3 NHs - NH4Br

B. Na ypdyete €vav mTapdyovia TTou €TnEeAdel TRV TaxutnTa TNG KABE piag atrd  TIg
TTOPAKATW avTIOPACEIC: (2,5M)

(a) Ta gayntd aAAoiwvovTal TTIo YpAyopd, OTav TTapauEivouy 6w aTTO TO YUYEIO.

(B) To utrepogeidio Tou udpoyodvou,H,O,, OTO TIEipapa Tou gpyaoTtnpiou diacTrdral
ypnyopdTepa, av £pBel o€ eTTAQN YE TO 0&EidIO Tou payyaviou (II), MnO,.

(y) Ta piviopyata o1dripou opiopévng padag okoupldfouv TaxuTepa atmmo iong pacag
OI10EPEVIO KOPOI.

() O1 g€aTpioelig Twv AUTOKIVATWY OKoupidgouv TTI0 yprAyopa atmd Ta GAAQ pnxavikd
MEpN TOUG.

TEAOZ MEPOYZ A’



MEPOX B': Epwtioeig5-10

Na amravriioete o€ OAeg TIG epwTROEIG 5 - 10. KaBe opBR amravrnon BaduoAoyeital
ME 10 povadeg (ouvoAo 60 povadeg).

Epwitnon 5

A. Na ypdyere Tn XNUIKA €&iowon TNG NAEKTPOAUTIKAG dIAOTAONG I IOVTIOPOU TWV
TTOPAKATW EVWOEWYV, 0€ udaTIKO dIGAUUQ: (Ap)

(a) BaCl,
(B) HF

B. Z¢ 250mL diaAupatog Na,SO,4 trepiEéxovral 2,84g ahatog NaSO,4 Na uttoAoyioeTe TN
POPIAKOTNTA TOU SIGAUPATOC KAl TN CUYKEVTPWON TwV 16vTwyY vaTpiou (Na*) og mol/L.

(3H)

. (a) Na utroAoyioete 10 pH Twv TTapakdaTw udaTiKwy dIAAUPATWV: (4p)

() 0,025M HNO;

(i) 0,0lM  Ca(OH),



(B) Na utroAoyioeTe Tn poplakdTNTa dlaAUpaTog NHs pe pH =11,13. (2M)

EpwTtnon 6

A. NO CUUTTANPWOETE, XWPIG OUVTEAEOTEG, TIGC TTAPAKATW XNUIKEG AVTIOPATEIG: (3M)
(a) Fe(NO3); + NaOH —»
(B) CaCOs + HCI @ —

V) CHsCOONa + HCI

B. Na ypdweTe TNV 10VTIKA HOP®R TNS TTAPAKATW XNMIKNAG e€icwong: (2u)
Pb(NOg)z(aq) + H2804(aq) E— PbSO, + 2HNO3
+ E— +

I. NMoodtnTta 36g Kpduartog, Tou atroteAsiTal amd Cu Kal Zn, aviédpace e TTEPIcOEIN
apaiou dlaAupaTog Belkou ogéog, HoSO,4, oroTe TTOpdxOnkav 8,96 L agpiou W, oe K.Z.
(Sm)
(a)Molo gival To agpio W,
(B)Na ypdyeTte TNV £€icwon TNG avTidpaong TTOU AVAPEPETAI TTAPATTAVW.
(y) Na utrohoyioete Tnv ekatooTiaia Kard yada (%kK.u) ouotaon Tou KPAUATOG.



EpwTtnon 7

A. Na uttoloyioeTe Tov apiBud o&eidwong Tou Br oTIG TTAPAKATW XNUIKES EVWOEIG: (1,54)

B. (a) Na diopBwoeTe TOUG OUVTEAEOTEG TWV TTAPAKATW OEEIBOAVAYWYIKWY AVTIOPATEWV

ME TN BonBeia Twv apIBPwyv ogeidwong: (3,5u)
(1) FeO + NH3 2> Fe + N> + H.O

.. (0)
(II) Cu + H,S0,4 () - CuSO, + SO, + H,O

(B) Na dnAwaoeTe TNV 0ZEIOWTIKA KAl TNV AvaywyIKr oucia OTIG TTapattavw avTidpdoeig: (2i)

O¢e1dwTikA ouaia Avaywyikr ouaia

Avrtidpaon (i)

Avrtidpaon (ii)

. Namvavridpacn, Ag + 3Bg —> 2T g, ntaxumnra karavaAwong Tou B
eivai 0,06 mol/L.s.

(a) Na uttoAoyioete TNV TaXUTNTA OXNMATIOPOU Tou [ (1,5u)

(B) Na utroAoyioete Tn péon TaxuTnTa TNG AVTIOPAONG. (1,5u)



Epwtnon 8

A. AiveTal n TTapakdtw BeppoxnMIkn €§icwon TNG Kauong Tou pebaviou os K.Z.
Na utroAoyioeTe TTOON evépyela eAeuBepwveTal ammod 1g CHy, (1,5u)

CHa(g) + 205(g) = CO2(g) + 2H20 () AH=-890KJ

B. AiveTal TO TTOPAKATW EVEPYEIAKO SiAypappa YIoG XNUIKAG avTidpaong.
Na aTTavTOETE OTA EPWTHMATA TTOU aKOAOUBOUV:

A Evepyeiokd Aidypauua
NOw
EvBaATria A
(KJ) :
I AH = +90,2 KJ
22 No + 72 Oz (9) |

v

Mopeia avTtidopaong

(a) Travrtidpaon Tapoucialel To TTAPATTAvW dIdypapua, evooBepun 1 e€wBepun;
Na dIKaloAOYyAOETE TNV ATTAVTNOT 0OG. (1,5u)

(B) Moia/eg ouaia/eg ival Mo oTABEPR/EC OTAV TTAPATTAVW AVTIOPAON;
AT16 TTOU TO CUUTTEPQIVETE; (1,5p)

(Y) Na ypdayete Tn Bgppoxnuikn €§icwaon TTou TTaPoUsIAdel TO TTapaTTdvw SIAYPapUa.
(1,5m)



. Na dnAwoeTe, XwpPig va BIKAIOAOYNOETE, TTOI0 OTTO TA TTOPAKATW MEiyuaTa dnuioupyeEi
PUBUIOTIKG SIGAUNQ Kal 0T OUVEXEID va UTTOAOYIOETE TO pH Tou. (4p)

(a) Meiypa X: 500mL NaOH 0,2M + 500 mL HCI 0,1M
(B) Meiyua W: 500mL NaOH 0,1M + 500 mL CH3COOH 0,2M

(y) Meiypya Z:  500mL NaOH 0,2M + 500 mL CH3COOH 0,1M

Epwinon 9
MNa 10 KABe €va atrd Ta TTEIPAPATA TTOU AKOAOUBOUV, VO YPAWETE TIG TTAPATNPOEIS TTOU
QVOUEVETE VO KAVETE KAl TIG OXETIKEG XNMIKEG AVTIOPATEIG.

Meipapa A :

2¢ OOKIMOOTIKO OwAnva Tou  TTePIEXEl  DIGAUPA  VITPIKOU  poAUBdou, Pb(NO3),,
TTPOCTIOEVTAI PHEPIKEG OTAYOVES dlaAUpaTOG appwviag, NHs, kal oTn cuvéxela trepicoeia
OloAUpaTOG appwviag. Na ypdyeTe 2 TTapaTnpoE€Ig Kal 1 avTidpaon. (2,5M)

10



Meipaua B :

2¢ OOKIJAOTIKO CWAAVA TTOU TTEPIEXEI OTEPEO XAwPIOUXO aupwvio, NH4CI, mTpooTiBeTal
MIKpR} TToooTNTa diaAuuartog udpoteldiou Tou vartpiou, NaOH, kai Bepuaivetal eAagpd.
2Tn OUVEXEID TOTTOBETEITAI KOVTA OTO OTOMIO TOU OCWARVA, YUGAIVN pABOOG EUTTOTIONEVN
ME TTUKVO udpoxAwpikd ofu, HCIL. Na ypdweTe 2 TTapatnpAoelg Kal 2 avTidpaoels. (3,54)

Meipapa I :

2¢ OOKIJAOTIKO OWANva TTou TTEPIEXEl OTEPEO XAwplouxo vartplo, NaCl, trpooTiBeTal
TTPOOEKTIKA KaT& oTaydva TTUKVO BeIké ofu, HoSO,4 Kal 0 cwArnvag BepuaiveTal eAa@pa.
Na ypayete 1 TTapathpnon kai 1 avridpaon. (2M)

Meipaya A :

2€ OOKINAOTIKO CwArva TTou TrepIEXEl dIGAUNA vITpIKOU apyupou, AgNQO3, TTpocoTiBevTal

MEPIKES OoTayOVEG UdPOXAWPIKG 0LV, HCI. Na ypdweTte 1 TTaparripnon kai 1 avridpaon.
(2p)

Epwtnon 10

A. Katd tnv oykopétpnon 15 mL diaAuparog FeSO, poplakdétnTag 0,05M, TTapoucia
H.SO4, katavaAwOnkav (X) mL diaAupatog KMnO4 0,02M.

Na amravTioeTe OTA TTOPAKATW:

(a) Na dlopbwoeTe ToUG OUVTEAEOTEG TNG OLeIdoavaywyIKNAG avTidpaong TG TTapaTTavw
OYKOUETPNONG UE TN PonBeia Twv apliBuwyv ogeidwong: (2,5u)

FeSO, + KMnO4 + H,SO, —» Fez(SO4)3 + MnSO, + K,S0O, + H>,O

11



(B) Na Bpeite Tov 6yko (X) mL Ttou KMnO4 TTOU KATaVOAWBNKE yia TNV TTAPATTAVW
OYKOMETPNON. (3M)

(y) Mwg tpoodiopiletal To TEAOG TNG oykopéTpnong diaAuupatog FeSO, pe didAupa
KMnO, o€ 6¢ivo trepifdAAov; Na eEnynoeTe. (1u)

(®) Na dnAwoete T0 o@AApa TToU Ba yivel oTnVv €0pecn TNG CUYKEVTPWONG OIOAUNOTOG
FeSO,4 katd Tnv oykouétpnaon ue didAupua KMnO4 o€ 6€Ivo trepIfaAAov, av yia Tnv oéivion
xpnoipotroinBei didAupa HNO3; Na eEnynioeTe. (1)

B. Na utroAoyioete Tov Oyko Tou H»SO, 0,02M T10U YXpeidleTal yia TNV TTAQPN
e€oudetépwon 50 mL KOH 0,01M. Na d06¢i kal n xnuikn e¢iocworn. (2,5u)

TEAOZ MEPOYZ B’
12



MEPOZ I'': Epwrtnosig 11-12
Na atravrioeTe o€ OAEG TIG EpwWTHOEIG 11-12,
Ka0g opBn amrdavrnon BaBuoAoyeital pe 10 povadeg (cUvoAo 20 povadeg).

Epwitnon 11
AivovTal TTapakATw dU0 YPAPIKEG TTAPACTACEIG OYKOUETPIOG, N 1 Kal n 2. Na atmmaviioeTe

OTIG OKOAOUBEG EPWTAOEIG:

Cpa@ik] TTapdoTaon 1 Cpa@ikA TTapdoTaon 2

I |
~
1 Y Y T Y |

-l
|

[ I |
©
T

[=]
o

]

20 23

‘Oykog ouaiag Tou TTpooTiBeTan (mL) ‘Oykog ouciag Tou TrpooTileTal (mL)

(a) Moio cival To AyvwoTd pag dIGAUPa Kal TTolo To PETPO Pag (Ioxupd/ acBevég ofu N
ioxupr/ acBevng Bdaon); Ad 1ToU 1O cupTrepaivouue; Na dwoete 2 aITIOAOYAOEIS YIa
KABe ypa@IkA TTapdoToon. (2M)

(i) Ta v ypagikh Tapdotaon 1:

(i) Ma TNV ypa@ikr TTapdocTacn 2:

(B) Aivovran Tpeig ocikteg A, B, I, TTou €xouv avTtioToixa oOTABEPEG NAEKTPOAUTIKNG
didotaong Ka=10°,Kg =107, K- =107.

(i) Molog/mroiol deikTeC BewpouvTal KATAGAANAOI yia TNV TTPWTN OYKOUETPNON YPAWIKA

mapdoTaon 1 Kal TToIog/Trolol OEIKTES yia Trn deUTEPN YPAWIKA TTapdoTaon 2; (1)

13



(i)  MNoTte évag deikTng BewpeiTal KATAAANAOG yia pia oyKouéTpNnonN; (1)

(y) Na onueiwoete 1a ypdpuata A - A, mdvw OTn yPAa®@IKA TrapdoTaon 2, yid Ta
akOAouBa onpeia: (2M)
A: 10 onpeio 61TOU OTO BIGAUpa UTTdpPXEl HOVO OEU.

B: 1o onueio é1mou oTo diIGAUPA UTTAPXEI OEU, AAAG 0EEOG Kal vEPD.

[ Tov 1I000UVANO OYKO.

A: To 1I000Uvapo onpeio.

(©) ATTO Tn YPA®IKH TTOPAOTAON 2 VO UTTOAOYIOETE:
()  Tn poplokdTNTa TOU 0&€0G HA, €dv peTapépBnkav pe 1o oipwvio 10 mL atrd 10 o&u
OTNV KWVIKR @IGAN Kal n Baon civalr Tou Tuttou MOH kai poplakétntag 0,01M. O
UTTOAOYIONOG UTTOPEI Va Yivel €iTe e TOV TUTTO A JE TNV XNMIKN €€iowan. (1,5u)

(i) Tn oTaBepd 1ovriopou Kog, Tou o¢og HA, edv eivar  yvwotd  OTl
TO apxIKO pH Tou dIOAUPATOG OTNV KWVIKA QIGAN gival pH=2,7. (1,5u)

(¢) Na dnAwoete 10 o@AAPa (BeTikd 1 apvnTikd) TToU Ba yIvOTaV OTNV €UPECN TNG
OUYKEVTPWONG TOU QYVWOTOU, av EETTAEVAUE TO OIPWVIO JOVO pE attooTaypévo vepd. Na
OIKAIOAOYNOETE TNV ATTAvTnon 0ag. (1)

Epwitnon 12

A. Na XapakTnPIioETE TIG TTAPAKATW XNUIKEG ICOPPOTTIEG, WG OUOYEVEIG ] ETEPOYEVEIG: (1H)
(G) C&COg(s) = CaO(s) + COz(g) ............................................................
(B) NH4+(aq) + F_(aq) y = NH3(aq) + HF(aq) ............................................................



B. ¢ éva kAeiotd doxeio, oykou 10 L, diapiBalovrar 0,4mol NO,, To doxeio KAgivel Kal
Beppaivetalr otoug 150°C. Mépog Tou NO, aTTOCUVTIBETAI GUP@WVA PE TNV akOAoudn
avTidopaon:

2NO, () \_—\ZNO(Q) + O () AH>0
MeTd Tnv atmmokatdoTaon TS XNUIKAG IcoppoTriag, oto doxeio epiExovTal 0,1 mol O,.
(a) Na utroloyioete Tn oUoTOON TOou WeiydaTog oTnv Igoppotria oToug 150°C. Na
TTOPOUCIACTEI O OXETIKOG TTIVAKAG UTTOAOYIOUWV. (3,5u)

(B) Na dwaoete Tov TUTTO TNG OTTOdOONG O, KOI VA UTTOAoyioeTe Tnv amédoon Tng
TTOPATTAVW avTidpaong. (1)

(y) Na dwaoete TV ékppaacn TN K¢ kai va Tnv uttoAoyioeTte otoug 150 ° C. (2u)

(®) Na dnAwoeTte, Xwpic €€rnynon, v Ba €TTNPEAOCTEI KAl TTWG N aTTOd0O0N TNG TTAPATTAVW

XNMIKAG 100ppoTriag (Ba au&nbei, Ba peiwbei 1 Ba mTapaueivel f idia) otav ueTaBAnOei

KABe @opd £vag atrd TOUG TTAPAKATW TTAPAYOVTEG: (2,5u)
(1) AUZNOT TNG BEPHUOKPOOTOG & ooueet ettt ee et e et e e e e e e e et e e e e et e e ne e eneeneanenens
(i) EAGTTWOTN TOU OYKOU TOU QOXEIOU & .uvneineieieeeettetee e ee et e e e e e e e e eneenennnns
(ii)) AUENON TNG TTOOOTATAG TOU NO, & L.ii e e
(IV) TIPOOOAKN KOTOAUTI & ceeeeee et et e e ettt e et et e et e e e et e e e e e e e e e e e e ne e enens
(v) Atropdkpuvon a1ré 10 60xEi0 OpIoPEVNG TTOOOTNTAG O e

TEAOZ EZETAZTIKOY AOKIMIOY

O AiguBuvTnig:

MeARg NikoAdidng
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