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XPHZIMA AEAOMENA

Atopikég padeg: H=1, Fe=56, 0=16, Zn=65, CI=35,5

Z100gpEG NAEKTPOAUTIKAG BldoTaong: KcHscooH= KNH:=1,8%10"°

FpappOpOPIOKOG 6YKOG= 22,41

OAHrIIEZ

e To e&eTaoTikd dokipio BadpoAoyeital pe EKATO (100) povadeg.

¢ Na amravrijoere Kai Ta Tpia pépn A’, B KAI " TOY AOKIMIOY.

e Na ypayeTe TIG ATTAVTOEIG OOG OTO ESETAOTIKO OOKIiHIO, OTOV KEVO XWPO, META ATTO KAOE
£pwTnON.

e EmiTpérreTal n xpon pOvo pn mpoypapHaATI{OMEVWY UTTOAOYIOTIKWYV HNXAVWV.

o Agv EMTPETITETAI N XPAON ONUEIWOCEWYV OE OTTOIAOATIOTE HOPPN.

o Acgv emTpérreTAI N XPHON 310pBWTIKOU UYpOU 1 S10POWTIKAG TAIVIAG.

e Na HEAETACETE PHE TTPOCOXN TNV EKGWVNON TWV EPWTACEWYV KAl VO ATTAVTHOETE HE
Ca@RVvela.

e Na ypdagpere KAOAPA kai EYANAINQZITA.

e To €&eTaOTIKO BOKipIO atroTteAgital atrd 13 oeAideg.

AE OA AOGOYN ZYMIMNAHPQMATIKEZ OAHT'IEZ 'H AIAZA®HNIZEIZ

KAAH ENITYXIA



Na atravrioete o€ OAEG TIG epwTHOEIG (1 — 4).
Kda0s opBn amravrnon BaBuoAoyeital pe 5 povadeg (cuvoAo 20 povdadeg).

Epwtnon 1

2T0 EPYACTHPIO XNUEIOG UTTApYOoUV TTEvTe doxeia (1, 2, 3, 4, 5) oTa oTToia TTEPIEXOVTAI TA
akOAouBa diaAupaTa Ta oTroia £xouv OAa cuykévipwaon 0,1M. (5M)

A: AiGAupa ogikou varpiou

B: AiGAupa udpogeidiou Tou KaAiou
I": AiGAupa viTpIKoU 0g€og

A: AiGAupa udpoPBopikou 0gEog
E: AiIGAupa vITPIKOU KOAiou

2a¢G diveTAl O TTAPAKATW TTiVAKAG PE TNV TIPA pH Tou KAGBe doxeiou:

Aoxeio 1 2 3 4 5

pH 7 9 1 13 3

Na ypdyerte 010 didAupa atréd Ta A, B, I, A kai E, mepiéxetal o1o KGBE doxeio.

EpwTtnon 2
Na uttoAoyioeTe:

a) Tn poplakdTNTa TOU SIOAUPOTOG TTOU TTPOKUTITEI aTTd TN didAucn 3,36L aépiag apuwviag
MeETpNUEVa o€ STP ouvbAKeG OTO VEPO WOTE va TTPOKUWEI SIGAUPa pe dyko 200mL. (2,5u)

B) Tov Gyko Tou aTTooTaYHEVOU VEPOU TTOU Ba TTPETTEI va TTPOCTEDEI OTO TTIO TTAVW BIGAUPA WOTE
n JoplakdTnTa TOoU Va yivel 0,5M. (2,5u)



Epwtnon 3

a) Na Bpeite Tov apiBud ogeidwong Twv OTOIXEIWV TTOU €ival UTTOYPANUIOPEVA OTA TTIO0 KATW:
i) K2Cr207 ii) ClO4 (0,5u)

B) Na CUPTTANPWOETE TOUG CUVTEAEDTEG TNG TTIO KATW aVTIOPACNS PE XPON TWV apIBuwyV

0&eidwaong Kal va ava@EéPETE TTOIO €ival TO 0EEIBWTIKO KAl TTOI0 TO AVAYWYIKO CWHA.

...NHs +....CuO — > ...N2 +...Cu +...H20 (2u)

Y) Na CUPTTANPWOETE TOUG CUVTEAECTEG OTIG TTIO KATW XNMIKES avTIOpAoElG. Na d€igeTe avaAuTIKA

TIG METABOAEG TWV APIBUWY OLEIdWONG TWV OTOIXEIWV OTIG OEEIDWTIKEG KAl TIG AVAYWYIKEG OUTIEG.
(2,5u)

)....Ag +....H2S04 ——m ... Ag2SOs +....S02 + ... H20

" ..... KMnOs4 + ...HBr ———..... MnBrz2 + .... KBr + ..... Br2+ .... H20

Epwtnon 4

a) ZTnV 1o KATWw avTidpaaon, va ONUEIWOETE KATW ATTO TNV AvTioToIXN €vwaon A TO avTioToIXOo 10V,
av gival faon r o&u katd Bronsted — Lowry KaBwg Kail To avTioToixo ouluyEg ogu Kail Tn ouluyn
Baon. (3u)

HPO4>  +H20 > HPOs + OH

B) Na cUPTTANPWOETE TOV TTIO KATW TTiVAKA: (2u)
Ogu HNOs3 HS
2uluyng Baon = CO3?




MEPOZ B': Epwtioceig 5 -10
Na atravrioete o€ OAEG TIG EpwWTHOEIS 5 - 10.
Ka0e opBn amravrnon BaBuoAoyeital pe 10 povadeg (cUvoAo 60 povadeg).

Epwtnon 5

AivovTal Ta 10 KATW Celyn XNUIKWY OUCIWV:

I. AgNOS(aq) ) Ba(NO3)2(aq)

il. Pb(NO3)2(aq) ) FGZ(NO3)3(aq)

i. ~ NaNOs@g) , MY(NO3)2(aq)

a) Na gionynBeite €va avTidpaocTAPIO dIAPOPETIKO YIa KABE (eUYOG TO OTTOIO va divel EHPAVES
ATTOTEAEOUA POVO WE TN Hia atro TIG dUO ouaieg Tou KABE (eUyoug. (3M)

B) Na ypdyete TO EUPAVESG ATTOTEAECUQ TTOU Ba TTAPATNPIOOUE YIa TO KABE (eUyog UE Ta
TTPOTEIVOUEVA avTIOPACTHPIA. (3M)

y) Na ypdyete TIG XNUIKES QVTIOPACEIC TWV OUCIWV TToU avTI®poUV Pe KaBéva aTrd Ta
TTPOTEIVOUEVA avTIOPACTHPIA. (4p)



EpwTtnon 6

Na Tov uttoAoyIouO TNG PoPIaKOTNTAG dIaAUNATOG Belkou a1dripou (I1),FeS0a4, €yivav 3
oykopeTpnoelg atrd 10mL Tou diaAupaTog pe diIdAupa utTEpuayyavikou KaAiou,KMnQOas, 0,02M
oTnVv TTapouacia dIaAUPATOG BelkoU 0&€og, H2SO4, 2M. Ta atmoTEAECUATA TWV OYKOUETPROEWV
divovTal o KATwW:

1" oykouéTpnon (TTpooavatoAiopou): 15,1mL

2" oykopétpnon (akpiBeiag): 14,8mL

3" oykopéTpnon (akpiBeiag): 14,7mL

2ag diveTal N XNMIKN avtidpaon TTouU TTPAYUATOTTOIEITAL:

KMnOs + FeSO4 + H2SO4 =—> MnSOs + K2SOs + Fe2(SO04)3 + H20

a) Na CUUTTANPWOETE TOUG OUVTEAEDTEG TNG TTIO TTAVW avTidpaong. (3,5u)

B) Na utroAoyioceTe TN PoplakdTNTA TOU dlIaAUPaTOG Tou FeSOa. (4p)

y) Na €€nynoeTte TTwe Ba €TTNPEACTEI TO ATTOTEAEC A TNG OYKOUETPNONG, AV aVTi yia B€IKO o0&,

H2S04, xpnoipoTtroinBei vitpikd o&u, HNO:s. (2,5u)



Epwtnon 7
Aivetal n KAPTTUAN ggoudetépwong 10 mL povoudpoguAiknig Baong, BOH, atrd didAuua
HCI 0,3M.

A
13
N\
pH \\r
7
1
15 30
Vi (mL) HCI
a) Na uttoAoyioete Tn ouykévipwon TnG Baong BOH. (2u)

B) H Baon civai acBevrc . Na utrodeitete dUO XapakTNEIOTIKA TNG KAUTTUANG TTOU VA
O¢gixvouv OTI n Bdon cival aoBevic. (2u)

y) Na uttohoyioerte:
i.  Tn otaBepd didoTaong Tng facong BOH. (1,5u)



ii. TNV TINAR pH oTO onueio A. (1,5u)

0) ATTO TOuG yVWOTOUG BEIKTEG TOU TTIO KATW TTiVOKA TTOI0C €ival 0 KATAAANAOGTEPOG YIa TRV TTIO

TTAVW OYKOUETPNON KAl YIOTI; (1,5u)
AgikTng daivohopBaAeivn Kuavouv 1ng HAiavBivn
BpwpoBupdAng
ZWwvn eKTPOTTAG 8,2-10 6-7,6 3,1-4,2

€) Katd tn diadikagia Tng o TTAVW OYKOUETPNONG UEPIKEG OTAYOVEG TOU UETPOU TTAPENEIVAV OTA
TOIXWHATA TNG KWVIKAS QIAANG pEXPI TO TEAOG TNG oykouETpNong. Na eEnyRoeTe o€ 1 €idoug
oQAaAPa, BTk ) apvnTIKO, Ba 0dnyrnoel To AdBog auTo. (1,5u)



EpwTtnon 8
Y& kevo doxeio 20 L og kdmola Beppokpaaia 8° C sioayovTal 2 mol H2 kai 3 mol |2 kai

aTtrokaBioTaTtal N I00PPOTTIA:

lag) +H2() ¥—— 2Hlg AH>0

a) Metd Tnv aToKaTAoTACN TNG ICOPPOTTIAG TTapauévouv oTo doxeio 1,5mol I2. Na uttoAoyioTei
N TIUA TNG 0TaBEPAG IcoppoTriag Ke otn Beppokpaaia 8° C Kabwg Kal 0I CUYKEVTPWOEIG TWV

TPIWV (3) OUCIWY OTNV ICOPPOTTIA. (5,5u)

B) Moia emidpacn Ba cixe, oTnv TTOodTNTA TOU HI, KOI OTN OTABEPG 1I00PPOTTIAG Ol TTIO0 KATW

HETABOAEC: (4,5u)

i. TMpooBbnkn H2.



lMNa Ta 1Mo KATW TTEIPAPATA VA YPAWETE TIG TTAPATNPNOEIG TIG OTTOIEG AVAMEVETE VA KAVETE KABWG

KAl TIG XNMIKES avTIOPACEIG TTOU TTPAYHATOTTOIOUVTAI.
a) Ze didAupa vitpikoU poAuBdou, Pb(NO3)2, (4W)

TTPOCBETOUE OTAYOVEG DIAAUPATOG UdPOLEIdiou Tou vaTpiou, NaOH.
MapaTtnpnoeig:

AvrTidpaon:

21N ouvéxela TTpoaBéTouue Trepicoela dlaAUpaTog udpogeidiou Tou vaTpiou, NaOH.
Mapatnpnoeig:

AvTidpaon:

1) 2€ oTEPED XAwpPIoUuxo appwvio, NH4Cl, TTpooBéTtoupe 2-3 mL diaAUpaTog udpogeidiou
Tou vaTpiou, NaOH, kal Bepuaivoupe. (4p)
Mapatnpnoeig:

AvTidpaon:

1) ZTnN ouVvEXEIa TTANCIACOUUE OTO OTOMIO TOU BOKIJACTIKOU CWARva pdpdo Tnv oTToia

gixaue BuBioel TTponyoupévwg o€ TTUKVO BidAupa udpoxAwpikou ogéog, HCI.

Mapatnpnoeig:

Avrtidpaon:

2€ 0T1EPES XAwplouxo vaTpio, NaCl mpooBéToupe 2-3 ml TTUuKvoU B€likou 0&€og,



H2SO4. (2u)

MapaTtnpnoeig:

AvTidpaon:

EpwTtnon 10
a) 1)To pH diaAuuatog udpopBopikou ogéog, HF, 0,1M cival 2,08. Na uttoAoyioeTe Tn

oTaBepd dIGoTOONG TOU UBPOYPOOPIKOU OLEOG. (3M)

1) Na utroAoyioeTe To pH Tou dIAAUPATOG TTOU TTPOKUTITEI ATTO TV avauign 500mL
SlaAupaTog udpogBopikou ogEog, HF, 0,1M pe 250mL diaAupatog udpoéeidiou Tou
kaAiou, KOH, 0,05M. (Na ypdwyeTe TTpwTa TN XNUIKA €€icwan TnG avTidpaong TTou

TTPAYHATOTTOIEITAI) (5M)

B) Na ypdayerte TIG avTIOPACEIG TNG UOPOAUCNG TWV TTIO KATW AAATWV: (2u)



) CHsCOONa

i) NH4Cl

MEPOZX I'': EpwTRocig 11-12
Na atravrioete o€ OAEG TIG EpwTHOEIG 11-12,

Ka0e opBn amrdavrnon BaBuoAoyeital pe 10 povadeg (cUvoAo 20 povadeg).

EpwTtnon 11
Kpdua oidipou (Fe) - weudapyupou(Zn) avtidpd TTARPWG PE TTEPICTEIR DIOAUPATOG
udpoxAwpikou o&éog, HCI. ATro Tnv avtidpaon eAeuBepwvovtal 5,6L agpiou A oe K.2.. 210

O1GAupa TToU oxnuartifetal o TTavw TTpoaoTiBeTal Trepicoeia NaOH otdTe oxnuartietal iCnua B

pacacg 4,5¢.

a) Na ypawete T0 dvopa Kal TOV XNMIKO TUTTO Tou agpiou A KaBWG Kal TIG XNUIKES EEI0WOEIS TWV

avTIOPACEWY TTOU TTPAYUATOTTOIOUVTAI KATA TNV TTapaywyn Tou. (3M)

B) Me TT0I10 TPOTTO AVIXVEUETAI TO AEPIO A, (1y)

y) Na ypdyete 10 Ovoua Kal TOV XNPIKO TUTTO Tou ICANATOG B KOBWG Kal TN XNUIKA £€icwaon TnNG
avTidpaong TTapaywyrg Tou. (2u)

11



0) Na utroloyioete TNV Katd ydla cuoTaon Tou KPAUATOG (4p)

EpwTtnon 12
a) Z€ 4 doxeia Xwpig ETIKETEC TTEPIEXOVTAI AVTIOTOIXO Ta OTEPEQ AAATA:

Na:COs, BaSO4, Pb(NOs3)2 kai NaCl

Na gionynBeite ammAd xnuIK& TTEIpAuaTa hE Ta OTToia Ba SIAKPIVETE Ta TTIO TTAVW GAaTa ypA@ovTag
TIG TTAPATNPAOEIS OTIG OTToieC Ba BacioeTe TN diIAKPION KABWG Kal TIG XNUIKES avTIOPACEIS TTOU
TTPAYMATOTTOIOUVTAI. (6M)

B) Na ypdyeTe o€ I0VTIKA HOPPR KAl VO CUPTTANPWOETE TIG TTI0 KATW XNUIKES £CI0WOEIG: (4p)

12



AgNOs(@q + HClagg —»

CaCOs;s) + HClagy —»

TEAOZ EZETAZTIKOY AOKIMIOY

O AiguBuvtng

Avdpéag Noilou
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B)

Na ypAyeTe 0€ I0VTIKA HOPQT) KAl VA CUPTTANPWOETE TIG TTI0 KATW XNUIKES ESI0WOEIG: (4p)

i. AgNOs3@g) + HClagg —»

i. CaCOss) + HClagg —»

TEAOZ EZETAZTIKOY AOKIMIOY

O AieuBuvTicg Eionyntéc:
KoutaAiavog XplioTtédouAog

Avdpéag NoiCou Xar¢nlwplng Zwtnpng
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