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OAHrIEZ

e To e§eTaoTIKO dokipio BaduoAoyeital pe EKATO (100) povadeg.

e Na amravrijoere kail Ta Tpia pépn A’, B KAI ™ TOY AOKIMIOY.

e Na ypdyeTe TIG ATTAVTACEIS OAG OTO £SETAOTIKO OOKIiMIO, OTOV KEVO XWPO,
META a1Td KABE EpWTNON.

e EmiTpétreTal n xpion povo pn TpoypapuaTi{OUEVWY UTTOAOYIOTIKWV
HNXOaVWV.

o Agv EMITPEITETAI N XPAON CNUEIWOEWYV OE OTTOINONTTOTE HOPPN.

o Acgv emITPETTETAI N XPRON 310pBWTIKOU UYPOU 1} S10PBWTIKAG TAIVIAG.

o No HEAETAOETE PNE TTPOCOXH TNV EKPWVNOT TWV EPWTHOEWYV Kl VA
OTTAVTAOETE NE CAPRVEIQ.

e Na ypdagpere KAOAPA kalt EYANAITNQZTA pe prAe peAavi .

e To €EeTAOTIKO OOKipMIO ATTOTEAEITAI ATTO OEKAETTTA (17) OEAiDEG.

e 2710 TEAOG TOU £§eTAOTIKOU doKIPiou emiouvaTtTeral o MNMepi1odikédg Mivakag.

XPHZIMA AEAOMENA

Z100gpEG NAEKTPOAUTIKAG dldoTaong: KcHscoon= KnHz=1,8%10
K Heny=4,2x10-10

Fpappopoplakdg 6ykog agpiwv=22 4L (o€ KZ) Z1a0epd Avogadro Na=6x1023

2E1pA OPACTIKOTNTOC METAAAWV:

K Na Ba Ca Mg Al Zn Fe Pb ( H) Cu Hg Ag Pt Au

A
<4




MEPOZ A": Epwrioeic 1 - 4

Na atravrioete o€ OAEG TIG EpwTHOEIG 1 - 4.
Kda0e opOn amrdavrnon BabpoAoyeital pe 5 povadeg (cuvolo 20 povadeg).

EpwTtnon 1
A) H o1aBepd Kw Tou vepoU atoug 60° C eivai ion ye 1,0 x 10713
a) Na utroAoyioete 10 pH TOU vepou oToug 60° C. aw
Kw = [H*]. [OH"] = 1x10~13 [H*] =+1x10-13 =316 x107 M
[H*] = [OH™] pH=6,5 4x0,25p

B) Na To xapaktnpioete oav 6¢ivo, Bacikd A oudEéTepo divovTag Kal TNV KATAAANAn

e€Aynon. (1m)
Oudétepo d10TI IoxUel [HY] = [OH] 2x0,5u

B) Z11¢ IO KATW avTIdpAcelg va dnAwoeTte Ta ouluyn oféa Kal TIG ouluyeic BACEIS
Katd Bronsted— Lowry: B

Baon 2 Oéu 2
H20 + NH2=—= NH3 + OH-

0% 1 Bdon 1

Oéu 2 Baon 2
NoHs + H2SO4 —= N2Hs* + HSOs
Bdon 2 08U 2

Baon 2 Oéu 2
HCOs + OH =—= H20 + COs3*

0¢u 1 Bdon 1

6x0,5 u(0,5 p y1a kale
op06 ouluyég {elyog)



EpwTtnon 2

Mepiooeia KOKKwV avBpakikoU aocBeoTiou, CaCOs, TTpooTiBeTal oe 100mL
dlaAuparog HCE 1M o1rdT1E TTpaYUOTOTIOIEITAI N AvTidpaon:

CaCOs + 2HCt — CaCf: + CO2+ H20

Na TTpoBAEWETE Kal va eENYACETE TTola £TTiIOpach Ba £xouv ol aKOAOUBES HETABOAEG
(1,111, IV):
A) ZTnv apxiki TaxuTnTa avridpaong.

B) ZTov ocuvoAiké 6yko Tou d1o&eidiou Tou dvBpaka, CO2 TTou 8a OXNUATIOTEI.

1) 1010 TTooéTnTa CaCO3 TTPOCTIOETAI HE TN HOPPH MIKPOTEPWY KOKKWV (OKOVN).
(1,25 )
A) Ai¢non TaxuTnTag avridpaong — NEYAAUTEPN ETTIQAVEIN ETTAPAS (2X 0,25 W)

B) 1810¢ 6ykog CO2 (A id1a mol CO») (0,5 p)
01611 éXoupe id1a TToodéTnTa HCE (0,25 1)

[1) 200 mL &iaAvparog HCE 0,5M xpnoipoTtroiouvtal avti 100 mL diaAUuparog HCE 1M.
(1,25 p)
A) EAdTTwOon TaxuTtnTag avridpaong — JIkpoTepn ouykévipwon HCR (2x 0,25 W)
B) 1810¢ 6ykog CO2 (A id1a mol CO») (0,5 p)
01671 éXoupe Ta id1a mol HCR (0,25 )

[11) 200 mL &iaAUparog HCE 2M xpnoipoTtroiouvtal avti 100mL diaAUpatog HCETM.
(1,25 p)
A) Auénon TaxuTnTag avridpaong — HEYAAUTEPN OUYKEVTpwWon HCE (2x 0,25 u)

B) MeyaAuTtepog dykog CO2 (A mrepioodTepa mol CO2) (0,5 M)

01611 éxoupe TTEPIoOOTEPA MOl HCE (0,25 )

V) 100 mL vepou trpooTifeTal 010 SIAAUUA TOU 0EEOG TTPIV OTTO TNV TTPOCOrKN TOU
CaCOs. (1,25 )
A) EAdrTwon Taxutntag avridpaong — BIKPOTEPN oUYKEVTIpWOon HCE (2x 0,25 u)

B) 1810¢ 6ykog CO2 (A id1a mol CO») (0,5 u)
010611 £Xoupe Ta idia mol HCR (0,25 )




Epwtnon 3

A) Na Bpeite TOUG CUVTEAECTEG OTIG TTIO KATW 0¢g1IdoavaywylkES avTidpaoelg A kai B.

(€Y
Avtidpaon A:

-2e

2 15 0 14
aH2S + B HNOs3 — yS + 3NO2 + € H0

+le

Na @aiveral n petafoAnl Twv A.O 0,25p
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5x0,25u

AvTidpaon B:

+3e x 2=6

+6 -1 +3 0

aKaCr:07 + bHCI —— CcKCt + dCrCls + eCle + fH20

-lex 2=2

Na @aiveral n petaoAn Twv A.O 0,25

a=1 b=14 ¢=2 d=2 e=3 f=7 5x0,25p

B) Na dnAwaoete 1010 €ival To 0&EIdWTIKG KAl TTOI0 TO AvVAYWYIKO GWUa OTIG TTI0 TTAVW

avTidpdaoeig A kai B. 2w

AvTidpaon A : O¢eidwTtikd HNO3 Avaywyiko H2S

Avtidpaon B : O¢eidwTtikd K2Cr207 Avaywyiko HCe (4x 0,5 )
EpwTtnon 4

A) 21oug 200 °C n Kc TnG avTidpaong:
() PCl(g) =— PCls(g) + Ct2(g) AH°=+124 kJ
éxel TNV apIBuNTIKA TipnA 8-1073,

a) Na ypawete Tnv ékppaon TN Ke yia Tnv avrtidpaon (1). 0,5 )
LT

B) Moigg givai o1 povadeg Tng Ke yia Tnv avridpaon (1); M (A mol/L) 0.5y (0,5 p)
y) MNoia gival n apiBunTikr TP Kai o1 yovadeg TnG Ke TNG avTioTpo@ng avTidpaong;

(I PCls(g) + Cl2(g) == PCis(g), oTtoug 200 °C; (1,5 )

1

Ke= ——== 125 MZ () L/mol) (3x 0,5 M)




B) Z& kAe1oT16 doxeio £xel atTOKATAOTAOEI N ICOPPOTTIAL:

AHCL g + O2(@g) = 2H20 (@ + 2Cl2(g AH=-27 Kcal

Na ava@épeTe, divovtag Tnv KATAAANAn €€nynon, tmoia emidpacn Ba £xouv 0Tn B€on
TNG XNMIKNG I00PPOTTIOG Ol TTAPOKATW HETAPBOAEG: (5x0,5=2,5 p)

a) Augnon Tng Bepuokpaaiag.
H avTidpaon sival e€wOepun. Me Bdon Tnv apxn Le Chatelier, n icoppoTria

TEIVEI VO avaIp€CEl TV TTPOCPOPA OEPUOTNTOC. 0,25

H 1coppoTria peraToTrieTl TTPOC TO AVTIOPpWVTA (1 aploTEPA) 0,25 u

B) Mpoobrkn O2.

Me Bdaon Tnv apxni Le Chatelier, n iIcoppoTria TEivel va avaipETEl TV

mpoodnkn O2. 0,25

H 1c0oppoTria perarormrileTal Tpog 1o mpoidvra (A 6e&id) 0,25 p

y) EAGTTWON TOU GyKOoUu Tou doxEiou.

H 1coppoTria yeTatoTtTileTOl TTPOC TO TTPOIOVTA () Oe€Id). 0,25 u

O1r0U UTTAPYOUV AlyOTEPO MOl agpiwv. 0.25 U

0) MpooBnkn kataAuTn.
Kauid emmidpoon. 0,25 uy

EmnpedaleTal uoévo n ToxUTNTA TNC AVTidpaonc R 0 KATOAUTNCG dev AauBavel

uépoc oTnv avridpaon. 0,25 u

€) Mpoobnkn Cta.

Me Bdaon Tnv apxn Le Chatelier, n iIcoppoTria Teivel va avolpEoEl TAV

Tpoodnkn Ce>. 0,25

H 1coppoTria peTatotrileTOl TTPOC TO AVTIOPWVTA () apIoTEPJ) 0,25 u




MEPOZ B': Epwtioeig 5 - 10
Na atravriioete o€ OAEG TIG epwTNOEIG 5 - 10. KaBe opB atrdvrnon
BaBuoAoyeital pe 10 povadeg (ocuvoAo 60 povadeg).

EpwTtnon 5
a) Na uttoAoyioeTe T popl1aKOTNTA SIGAUHATOG:
I. ©@e1kou 0&éog, H2SO4,10 oTroio €xel pH =0,69. (2 p)
[H]1=100%%=0,204 M 0,54

H2SOs4 —> 2H* + S04 avTidpaon didotaonc (0.5u)

1 mol 2 mol }
X=0,2mol 0,204 ! (0,5 )

Ch,s0, = 0,1M (0,5 y)

ii. AMpwviag, NHs, To otToio €xel pH=9. (2 p)
pOH=5 [OH]=10°M (0,5u)

NH; + Hb0O == NH; + OH~ (0,5u) (av dev ypdwel au@iSpouo
BéAog agaipeital 0,25 1)

1 . __[oH7]?
[OHT] = /Kg.Cg, n Cg = 7 05 mM

C=56x10°M 0,5y
B) Na dnAwoeTe av ol o KATW TTPOTACEIS gival 0pBEG A AavBaouEveg divovTag TIG
KATAAANAEG €TTEENYAOEIG:

i. To udartikéd didAupa Tou NaCl (aq) sival aywyog Tou NAEKTPIKOU pEUUATOS EVW TO
TAYpa Tou NaCl (f) dev gival aywydg Tou NAEKTPIKOU PEUPATOG. (2 p)
AdBog (0,5 ).

Kai To Typa NaCe (€) sival aywyog Tou NAEKTPIKOU pEUPATOG SIOTI TTEPIEXEI
gAevBepa 1bvra. (1,5 ).

ii. ATrairouvtal Trepiocétepa mole HCY yia Tnv e¢oudetépwaon diaAUuatog NHs e

pH=12 1Tapd yia Tnv egoudeTépwon icou oykou diaAupaTtog NaOH e 10 id1o pH.
(2 1)

Op6¢ (0,5 p).
E@o6oov kal Ta dUo diaAupata €xouv id1o pH, Ba éxouv Kai
id10 CUYKEVTPWON aVIOVTWYV USPoguAiou.
Emreidn n appwyvia gival acBevéotepn Bdon amd 1o NaOH, n ouykévipwon
TNG Ba gival peyaAutepn dpa Oa atrairouvral TrepIoccoTepa mole HCE

yla Tnv €§oudeTépwon TnG appwyvia. (3 X 0,5 W)
iii. Av Beppdavoupe udatikd didAupa udpoxAwpikoU o&éog, HCE o€ avoikTo doxeio,
10 pH au&dveral. (2 W)

Op66 (0,5 w)
To HC® €ival TrTnTIKO.
MeIWVETAI N CUYKEVTPWON TOU HCR KAl h CUKEVTPWON KATIOVTWYV

udpoyovou.
To pH au&averal. (3x0,5u)
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EpwTtnon 6

MNa kaBéva atmmd Ta meIpduaTa TTou akoAouBouv va ypAWETE TIG TTAPATNPOEIG TTOU
QVOUEVETAI VA YiVOUV KAl TIG XNMIKEG ESICWOEIG TTOU TTPAYUATOTTOIOUVTAl, OTTOU
¢ntouvrai:

MNeipapa 1

a) Z& OOKIMOOTIKO CWANVA TTOU TTEPIEXEI MIKPHA TTOOOTNTA OTEPEOU avOPaKIKOU
aupwviou, (NH4)2COs, TrpoaTiBeTal didAupa udpogeidiou Tou vaTpiou, NaOH kai
BeppaiveTal EAa@pd. (2 )

]
Xnuikn e€iowon: (NH4)2C0O3 + 2NaOH —> 2 NH3 + 2 H2O + Na2CO3 6 x 0,25u

Mapatpnon: Aepioudg(h Trapaywyn agpiou) 0,5u

B) 21N ouvéxela, To aéPIo TTOU EKAUETAI DIOXETEUETAI O€ OOKIMAOTIKO CWArvVa TToU
TTEPIEXEI ATTOOTAYHUEVO VEPS Kal Aiyeg OTAYOVEG BEIKTN QaivoAo@Baleivng (P.D).

(1)
Mapatipnon: KOKkKIvo didAupa. 1u
Neipapa 2
a) 2& OOKIJAOTIKO CWANVA TTOU TTEPIEXEI MIKPO KOUPATI weudapyupou,Zn,
TTpooTiBevTal 2 mL apaiou SIGAUPATOG UBPOXAWPIKOU ogéog, HCH. (2 M)

Xnuikn g¢iowon: Zn +2 HCE ZnCe2+Hz 3 x 0,54

Mapathpnon: Aepioudg (A TTapaywyn agpiou) | 0 cwAnvag Oepuaiveral 0,5u

B) Z10 OTOMIO TOU BOKIYACTIKOU cWAARva TTANCIAJOUNE QVAPUEVO KEPI. ((T))

Mapathpnon: To aépio KaiyeTal EKPNKTIKA. 1y

Neipapa 3

a) Z& SOKINOOTIKO WA va TTou TTEPIEXEI OTEPED XAwplouxou vaTpio, NaClt,
TTpooTifeTal TTUKVO BIdAupa Belkou o&éog, H2SO4. (2 M)

Xnuikn e€iowon: NaCe + H2SO4 NaHSOs+ HCE 2 x 0,75p

Mapathpnon: Aepioudg (A TTapaywyn agpiou) 0,5y

B) Mavw atrd 10 OTOPIO TOU CWAAVA TOTTOBETOUUE UGAIVI PAROO PE OTAYOVEG TTUKVIAG
auuwviag, NHs. (2 p)

Xnuikn e€iowon: HCE + NHs NHsC€ 2x0,75p

Mapathpnon: Agukd vépn 0,5y




EpwTtnon 7

AlabéToupe didAupa ogikou o&€og, CH3COOH, 1,5% k.o.

a) Na utroAoyioete 10 pH TOU TTI0 TTAVW OIGAUPATOG. (2 W)
100mL 15¢g 1 mol 60g NaBog
1000 mL X=15g (0,5 m) X=0,25mol 15g (0,5m) anotéleopa

C0§:0,25 M _0125“-

CH;COOH =— CH3;CO00~ + H*

[H*] = /Ko Cor. = [H*] = 1/1,8.10 750,25 =2,12. 103 M
(TUTT0C:0,25 N arrdvrinon: 0,25u)

pH=267 (0,5u)

B) Ze 2 doxeia A kai B,rpooTiBeTal atrd 1L Tou M0 TTAVW SIOAUNOTOG.
Na uttoAoyioete TR TIMA Tou pH TV SI0OAUNATWY TTOU TTPOKUTTITOUV QV :

i. 210 A doxeio TTpocBéooupe 4,1g CH3COONa (Si1adAupa A).
H peTtaBoAn Tou dykou Bewpeital apeAnTéa. 2w
MrchacooNa=82
MeTarporri Twv 4,1 o mol (0,5 u)
1 mol 82¢g
X=0,05mol 4,1¢g

TUtroc eupeonc [H*] (0.5 p) opOn amravrnon (0,5 y)

— Coz. _ -5 0.25 -5
[H*] = Ko o> =1,8.10520=9.10 °M

pH=4,04 (0,5u)

ii. 210 B doxeio rpooBéooupe 1L diaAuparog NaOH 0,15M (SidAupa B). (2,5 )

CH3COOH + NaOH —> CH3COONa + H20 (avrtidpoon 0,5 u)

Apxika 0,25 mol - - Av ypaet 8Tt apyikd
MpooBnkn - 0.15 mol éxoupe kaL CHsCOONa
Avtidpouv/ | 0.15mol |0.15mol |0.15 mol adaupeiton 0,51
TTapdyovrai 4x0,25
Tehika /2L | 0,1 mol - 0.15 mol
1L 0,05 mol 0,075 mol

TotTOoCg sﬁpsonc [H] (0.54) o0p0Q amdvinon (0,25 u)
_ 5 0,05 _ _5 -

[H*] = Kogc =1,8.10°~=1,2.10°M pH=492 025pu

A [171+]=K,,f —18 10—5"1 1,2.10 5M

NavBaouévn xpr]or] TOu TUTTOU TT.X avTiIKaTdoTtaon Twv n (mol) ye C (ouykévipwon) A
avTtioTpoga,agaipeital 0,5u
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y) Na mrpoodiopioeTe Tn peTafoAn Tou rexd, pH, étav mpoabiéooupe 5 x 102 mol

diaAupatog HCE oto didAupa B. (3,5 )
CH3COONa + HCe —> CH3COOH +H20 (avridpaon 0,5 y)

Apxikd 0,15 mol - 0,1 mol - (2x0,5w)

MNpoocBikn - 5 x 102 mol

Avtidpouv/ | 5x10°3mol | 5x 10° mol | 5x10°mol

TTapdyovTai

Tehika /2L | 0,145 mol - 0.105 mol (4 x0,25u)

1L 0,0725 mol - 0,0525mol
Tumrog eupeong [HY] (0,5 ) - opBA amwdavrnon (0,25 u)
o Cor _50,0525 _5

[HT] = Koi-cﬂ, =1,8.10 00725 — 1,3.10° M

pH =488 (0,25 )
Epwtnon 8
Na CUPTTANPWOETE TIG TTIO KATW XNMIKES EEICWOEIG:
2NaOH + Zn(OH)2— Na2ZnO2 + 2 H20 (1.5 )

2uvTeAeoTéG 2 X 0,25y TMpoidvra 2 x 0,5u
3H2S04 + 2 AI(OH)s—> Al2(SO4)s + 6 H20 2w
2uvTeAeoTEQ 3 X 0,250 Mpoidvra:Al2(SO4)3 0,75u / H20 0.5
6HNO3s + Fez(CO3)s=—> 2Fe(NO3)s + 3 CO2+ 3H20 (2.5 )
2uvTeAeoTEC 4 X 0,25 Mpoidévra 3 x 0,54

3Ca(OH)2 + 2H3POs —» Casz(POs)> + 6 H20 2w

JuvteAeoTéc 3 x 0,25u Mpoiodvra: Casz(PO4)2 0,75u / H2O 0.5 u

CuSOs + Fe — FeSOs + Cu

Mpoiévra 2 x 1u

(V)




Epwtnon 9

A) Z1n otAAN (1) Tou 1Mo KATW TTivaKA, divovTal TTEVTE dIGAUPATA TG idIOG
MoplakdTNTag o€ Beppokpaaia 25 °C.

(1) (I
AlaAUpara pH
a. HCOOH i1
b. NH4Ct i. 8,35
c. HCt iii. 7
d. HCOONa iv. 2,35
e. KC¢t v. 5

a) Na avTtioToixioete kGBe didAupa TG oTAANG (1) pe pia atrd TIg TINES pH TNG

otiAng(Il). (5x0,5=2,5 p)
a. iv b.v C. L d.ii e.iii  (5x0,5u)
B) Na utroAoyioeTe TN HOPIAKOTNTA TWV TTIO TTAVW SIAAUPATWV. (V)

MNaTo HCE pH=1
[H]=10"1M 0,25

[HC£] =10"1M (0,25m)

ZUVKEVTPWON OAWV TwV diaAupdTwyv: 0.1 M (0,5u)

y) Na utrohoyioeTe Tn oT1aBepd didoTaong Tou HCOOH. @5

EUpeon [H] 0,25 p
[H*] = 107235 = 4,46 .10° M

Tomroc eupeonc Tnc K -1 uy / opdn amrdvrinon - 0, 25 y

+712 —352
K, =01 = 82200 199,107

10



B) ‘Eva udaTtiké didAupa (X) Trepi€xel Ta dAata viTpikou a1drpou, Fe(NO3)s, kai
VITPIKOU MoAUBSou, Pb(NO3)2.
2¢ 100 mL Tou diaAupartog (X), poaoTiBeTal TTepicoeia diaAupaTog NaOH otrdTe
oxnuarti¢etal i¢nua padag 12,84 g (icnua A).
2€ GAa 100 mL Tou idiou diaAuuartog (X) TTpooTiBeTal Trepicoeia diaAuuaTog NH3
(NH4OH) otroTte katapBubBiCovral 17,66 g (iCnua B).

a) Na ypAWeTe TIG XNUIKEG ECICWOEIG TWV AVTIOPATEWY OXNMATICHOU TWV
IlnudTwyv A kai B. B w)
Fe(NO3)s+ 3NaOH ——> Fe(OH)s + 3 NaNOs 1y
Fe(NO3)s+ 3 NHs+ 3 H2O—> Fe(OH)s + 3 NH4NOs  1p
Pb(NOs)2+ 2 NHz+ 2 H2O —> Pb(OH)2 + 2 NH4sNO3 1p

Agaipeital 0,25 p yia kaBe AGBog ouvTeEAEOTA

B) Na utroAoyioeTte Tn popl1aKOTNTA TOU KABE AAATOG. 2 W)

1¢nupa A Fe(OH)s Mr =107 (0,25u)
107 g 1 mol
12,84g X=0.12 mol Fe(OH)s (0,25u)
L 0.12 mol Fe(NO3)s (0,25u)

100 mL 0,12 mol
1000 mL X =1,2mol [Fe(NO3)3 ]1=1,2M (0,25u)

Pb(OH), : 17,66 -1284=4829 (0,25u)

Mr poony2 = 241 (0,25u)

2419 Pb(OH)2. 1 mol
4,82 X=0,02 mol Pb(OH)2

b  002mol Pb(NOs): (0.25w)

100 mL 0,02 mol
1000 mL X =0,2mol [Pb(NO3)2] =0,2 M (0,25u)

11



EpwTtnon 10

2€ X g kpdpaTtog Cu — Mg 1rpooTiBetal Trepicoeia diaAuparog HCE 2M. H avtidpaon
gival TTAAPNG kai TTapdyovTal 5,6 L agpiou A 0 KAVOVIKEG CUVONKEG.

2€ GA\a X g Tou idlou KpdpaTog TTpoaTiBeTal Trepicoela apalou diaAuparog HNOs kai
Bepuaivetal. To kpaua diaAueTal TTAPwWS Kal eEAeuBepwvovTal 6,72 L agpiou B o€
KAVOVIKEG OUVONKEG.

a) Na ypaweTte OAEG TIG XNUIKES €EI0WOEISC TWV AVTIOPACEWY TTOU TTPAYHUATOTTOIOUVTAl.

(4 1)
Mg + 2 HC& —> MgCe: + H2 (2X0,5M)
3 Mg + 8 HNO3 _; 3 Mg(NO3)2 + 2 NO + 4 H.O  (3X0,5p)
3 Cu + 8 HNOs _; 3 Cu(NO3s)2 + 2 NO +4 HO  (3X0,5p)
Agaipeital 0,25 p, o€ KGBe avTidpaan, yia AGBOG OUVTEAEDTEG
B) Na ypdweTe TOug XNUIKOUG TUTTOUG TWV TTIo TTAvw agpiwv (A) kai (B). 2w
Aépio (A): H>  Aépio (B): NO (2x1p)
y) Na utroAoyioeTe:
i. Tn péala Twv Xg Tou Kpdparog Cu — Mg. B )

1 mol H2 22,4 L
X1=0,25mol H> 5,6L

1 mol Mg divel 1 mol Hz
X2= 0,25 mol Mg 0,25 mol

1 mol Mg 24g
0,25mol  X3=649 Mg

1 mol NO 22,41
X4=0,3 mol 6,72L

3 mol Mg divouv 2 mol NO
0,25 mol X5= 0,17 mol NO A6 avridpaon pe Mg
X1 = X5: 5x 0,25y
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NO atré avridopaon pe Cu: (0.3 —-0.17) mol = 0,13 mol (0,75u)

3 mol Cu &ivouv 2 mol NO

X6=0,2 mol 0,13 mol X6: 0,25

1mol Cu 63,5g

0,2 mol  X7=12,79gCu X7: 0,25y

Mdadla kpdapartog: 6 g Mg + 12,7g Cu=18,7g (0,54)

ii. Tnv ekatooTiaia katd padla, %kK.J, oUoTACN TOU KPAUATOG.

18,7 ¢g mepIEXouv 6 g Mg Kai 12,7 g Cu
100 g X=32,1 9 Mg X=67,99 Cu

Maq: 32,1 %K.u Cu: 67,9%kK.u 4x 0,25 u

13
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MEPOZ I'': EpwTtARoeig 11-12

Na atravTioeTe o€ OAEG TIG EpWTNOEIG 11-12,
Ka0g opBn amravrnon BaBpoAoyeital pe 10 povadeg (cuvoAo 20 povadeg).

EpwTtnon 11

H KauTtruAn €goudeTépwaong TTou diveTal TTI0 KATW, OeiXVel TN METARBOAN Tou pH, éTav
d1dAupa NaOH 0,2 M trpooTiBetal otadiakd o 50 mL diaAuparog CH3COOH.

PH 14 -

Oykog NaOH o mL

a) Na uttoAoyioeTe:

i. Tn poplakdTNTA TOU BICAUMOTOG TOU 0&E0G. (2,5 )

1000 mL 0,2 mol NaOH Av xpnowuorotnost Vicoduvopo #25 mlL,

25 mL X=5.10%mol (0,5u) adatpeitatn 0,5u

CH3COOH + NaOH —> CH3COONa + H20 (avTidpaon 0,5 M) Av '6€V YPAWEl TI’]'V
1 mol 1 mol avTtidpaon Kal dwaocel

_ 3 3 opOn TN
X=5.10°"mol 5.10°mol 05u GTOIXEIOETDIG
CH3COOH/ NaOH,
va divetal n 0,5 u

5.10°% mol CHsCOOH o€ 50 mL &i1dAupa

X=0,1 mol 1000 mL  (0,54)

Co&.= 0,1 M (0,5u)
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il. Tnv akpifn Tiur Tou apxikou pH Tou dIGAUUATOG TOU 0&E0G. 2w
[H*] = /Kp.Cog = [H'] = 1/1,8.10750,1 =1,34.103 M

TUtTog: 0,5 p / avrikardotaon0,25 p / opn amrdvrnon 0,25
pH=287 1u

B) Na avagépeTe TTo1a / TTOIEG OUTIEG UTTAPXOUV OTNV KWVIKI QIGAN oTa onueia A, B,
I kal A, TToU divovTal OTNV KAPTTUAN £E0UBETEPWONG. (4x0,5=2 )

2nueio A: CHsCOOH 0.5 u

2nueio B: CH3COOH - CHsCOONa 2x0,25u

2nueio [ CHsCOONa 0,5 p

2nueio A: CHsCOONa — NaOH 2x0,25u

y) Aivetal oTov 10 K&TW TTivaka N oTadepd didoTaons Twv OeIKTwv A1, Az kal As:

AcgikTNg 2TaBepd diacTaong, Ks
A 1072
N> 10°°
A3 10°°

Na eAEEETE TOV KATOAANAGTEPO BEIKTN YIO TNV AVAYVWEIOT TOU TEAIKOU OnuEiou TNG
MO TTAVW OYKOUETPNONG KAl VA BIKAIOAOYNOETE TNV €TTIAOYN 0OG. 1,5 )
KataAAnAoTepog beiktng: A3 0,5

pKs=9 0,25 u

Zwvn eKTPOoTrNG SeikTn: pH=8-10 0,25

H dwvn ekTpoTtrig euTriTrTel 0T {wvn €oudeTépwong 0,5

0) Na xapakTtnpioete To CQAAPaA TTOU Ba TTPOKUWEI, BETIKO 1] apvnTIKO, OTOV
UTTOAOYIONO TNG OUYKEVTPWONG TOU DIAAUUATOG TOU 0EEOG KAl VO EENYACETE TOV
XOPAKTNPIOPO OAG OTIG TTAPAKATW TTEIPAPATIKEG OIAdIKATIEG:

i. Mpiv atré TRV OyKOUETPNON, N KWVIKN QIGAN CETTAEVETAI ECWTEPIKA UE
QATTOOTAYMEVO VEPD Kal META PE TO BIGAUNAO TOU PETPOU. ((Y)!
ApvnTiké o@dApya 05 p

Mépog Tou 0&éog eEoudeTEPWVEI TO SIGAUNA HETPOU TTOU XPNOCIHOTTOINONKE
yia SETTAUPA TNG KWVIKNAG @IAANG. Mikpotepn KaTtavaAwon pérpou. 0,25 y
EUpeon PHIKPOTEPNG CUYKEVTPWONG TOU 0&€0¢6 0,25 p

ii. 2TO aKPOQYUOIO TNG TTPOXOIdAG €iXe EYKAWPRIOTEI UOOAIdA A€POG. =EKivNOE N
OYKOMETPNON XWPIS auTd va yivel avTIANTTTO, 0To TEAOG OUWG TNG OYKOUETPNONG TO
QKPOQPUOIO ATAV TTAAPEG. (@)
OeTiké o@dAua 0,5

Qaivoueviki augnon Tng KaravaAwong pétpou. 0,25 p

EUpgon peyoAUTEPNG OCUYKEVTPWONG TOU 0&€og. 0,25 u
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Epwtnon 12

Ta diokia 016 pou, Ta oTToia XOopnyouvTal OTIG TTEPITITWOEIG TTOU O avBpwTTIVOG
OPYQVIOPOG XPEIAZETAI CUPTTANPWHOTIKEG TTOOOTNTEG O10NPOU, TrEPIEXOUV BEIIKO
oidnpo Il, FeSOa.

MNa va yeTpnoel TNV TTEPIEKTIKOTNTA TwV dIoKiwv o€ FeS04, évag uabntig tng B’
TaENG TOoUu Aukeiou AaooUTTOANG, KovioTToiNoE (UETETPEWE O0€ OKOVN) 5 SioKia Kal
a@ou akoAouBnoe Tnv KatdAAnAn diadikacia, TrTapackevace didAupa 250 mL
(©1aAupa A).

Tpia deiypata Twv 25,00 mL a1rd 10 didGAupa A, OyKOUETPRBNKAv, OTAV TTApoucia
Be1koU o&€og, pe didAupa KMnO4 0,01 M . O1 ykol Tou HETPOU TTOU KATAVOAWBNKav
nTav:

V1=15,70 mL, V2=15,50 mL, V3 =15,70 mL

AiveTal Mo KATW N OXETIKA XNMIKA avTidpaon:

2 KMnO4+ 10 FeSO4 + 8 H2SO4 ——» 5 Fe2(S04)3 + KoSO4 + 2 MNSO4 + 8 H20

a) Na Bpeite TOUG CUVTEAEOTEG TNG TTIO TTAVW AVTIOPAONG. 6x05u By

B) Mwcg avayvwpioe 0 yabnTAG To TEAOG TG OYKOPETPNONG; (2 W)

Mapapovr) Tou 1wdoug Xpwuatog Tou KMnOa4yia 30 deutepOAeTiTa 2

y) MNéoa mole FeSO4 utriipxav ota 25mL Tou diaAupaTog A, 2w

1000 mL 0,01 mol KMnOs EmiAoyn Tou op8oU 1Ic0duvauou oykou: 0,5u
15,70 mL X1=1,57 .10* mol Avaloyia 0,5 u / opdi amrdvrnon 0,25u

2 mol KMnO4 avTtidpouv pg 10 mol FeSO4
1,57 .10* mol X2=7,85 .10 mol
Avoloyia 0,25 u / op8i3 amrdvrnon 0,25u

25 mL didAupya A Trepi€xouy 7,85 .10“ mol FeSOs 0,25 u
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0) NMbéoa g FeSO4 trepiExovTal o€ £va dIOKIO; Q)

25 mL di1dAupa A Trepiéxouv 7,85 .10 mol FeSO4

250 mL X=7,85 .10 mol 0,25
5 dioKia 7,85 .10 mol FeSOa4
1 diokio X=1,57.10° mol 05u

1 mol FeSOa4 1529
1,57 .10° mol X=0,24 g FeSO4 0¢ éva diokio 0,25 p

€) ©Oa uTTopoUCapE, Yia va eEaC@AANICOUNE TO I0XUPWGS OEIVO TTEPIBAAAOV TTOU aTTAITET
N OYKOUETPNON, VA XPNOIMOTTOINCOUE VITPIKO OgU avTi TOU BEIKOU 0&£0G;
Na dwoete ouvToun €€NRyNoN ava@EpovTag Tl €idoug oPaAua Ba KAvape. 2 W)

MikpdéT1epn KaTtavaAwon pérpou (KMnO4) 816TI TO VITPIKO 08U £Ival I0XUPO OLEIBWTIKO
Kal avraywvileTal 1o KMnOg
ApvnTiké o@daAua

4x0,25

TEAOZ EZETAITIKOY AOKIMIOY

O1 EionynTég H AieuBuvtpia
Eipnvaiog Kopouiag

NAéva KuZa Moyiatdn

Ap Mapia ewpyiou
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Ia MNEPIOAIKOZ NMNINAKAZ VIIIA
1 2
H He
1 |, I, IV, V. VI, VII,| 4
3 4 5 6 7 8 9 10
Li | Be B C N o] F | Ne
7 9 11 12 14 16 19 20
11 12 13 14 15 16 17 18
Na | Mg AL | Si P S | ce| Ar
23 | 24 27 | 28 | 31 | 32 |355]| 40
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K |Ca|[Sc|Ti|[V |Cr|Mn|Fe|Co|Ni |Cu|2Zn|Ga|Ge| As | Se | Br | Kr
39 | 40 | 45 | 48 | 51 | 52 | 55 | 56 | 56 | 59 | 635 | 65 | 70 | 726 | 75 | 79 | s0 | sa
37 | 38 | 30 | 40 | a1 | a2 | 43 | a4 | 45 | a6 | 47 | a8 | 49 | 50 | 51 | 52 | 53 | 54
Rb | Sr | Y Zr [Nb |Mo| Tc | Ru [Rh | Pd [Ag | Cd [ In | Sn [ Sb | Te | I | Xe
85,5 88 89 91 93 96 [98] 101 103 105,4 | 108 112 | 115 119 122 | 128 127 131
55 56 |*57-71] 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba [AavBa| Hf [ Ta | W [ Re | Os | Ir | Pt | Au|Hg [ T¢ | Pb | Bi | Po | At | Rn
133 | 137 |vibec|1785| 181 | 184 | 186 | 190 | 192 | 195 | 197 | 201 | 204 | 207 | 209 | [209] | [210] | [222]
87 88 |#89-103] 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr | Ra |Akewi| Rf | Db | Sg | Bh | Hs [ Mt | Ds [Rg | Chn | Nh | FE | Mc | Lv | Ts | Og
[223] | [226] | B¢ | [261] | [262] | [263] | [262] | [265] | [266] | [281] | [272] | [285] | [286] | [289] | [289] | [293] | [294] | [294]

* 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

NovBaviseg:| La | Ce | Pr [ Nd |Pm | Sm | Eu | Gd | Tb | Dy [Ho | Er | Tm | Yb | Lu

| 139 | 140 | 141 | 144 [[145]] 150 | 152 | 157 | 159 |162,5| 165 | 167 | 169 | 173 | 175

# 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103

Axkuwisec:| Ac | Th | Pa U |[Np|Pu|Am|Cm | Bk | Cf | Es | Fm |Md | No | Lr

227] | 232 | 231 | 238 |[237] ] [244] | [243] | [247] | [247] | [251] | [252] | [257] | [258] | [259] | [260]




