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MEPOZ A’: EpwTtioeig1 -4
Na atravrioeTe o€ OAEG TIG EPpWTAOEIG 1 - 4.

Kafe op0n atravrnon BaduoAoyeital pe mévre (5) povadeg (ouvoAo 20 povadeg).

Epwtnon 1

a) T1 ekppAadel N HOPIAKOTATA VOGS DIAAUUATOG;

Ta moees tng diaAupévng ouciag og 1000mL diaAUpaTog

B) loieg gival o1 pOVAdES EKPPAONG TNG HOPIAKOTNTAG;

MAmoe/LAmoeL™

1p.

Y) Z€ 400mL aAatdvepou TTepIEXovTal 5,859 kabapou xAwplouxou vaTtpiou. Na
Bpeite TN poplakdOTNTA TOU dICAUUATOG.
Mr (NaCe)= 58,5 1mo#€ NaCe Quyifel 58,5¢

X « 5,859 = x=0,1mo¢

n _ 0,1imol
vV  04L

Cc= =0,25moe.L™ i

ota 400mL diaAuparog NaCe trepiEéxovrail 0,1mo€ NaCe
1000mL - x1=; = x1=0,25moé/L

Apa n poplakdTNTA TOU SiaAvparog gival 0,25M

1.

8) AloAvovTal 58,89 H,SO,4 o€ vepd, otmdTe TTpokUTITOUV 500ML SIoAUPATOG.
Na uttoAoyIoTEi:
i. N % w/v (% K.0.) TTEPIEKTIKOTNTA TOU SIGAUPATOG.

2ta 500mL 6.H,SO, umrdpyxouv 58,89 H,SO,

2ta 100mL N X; o y=588100

500

=11,76g H.SO.

dpa n wepiEKTIKOTNTA €ival 11,76%w/v

ii. N poplIaKOTNTA TOU dIGAUMATOG.

Zta 100mL diaA. H,SO, utrapyouv 11,76g H,SO,
11,76+x1000

1000mL - X1, = x1= oo = 117,69 H,SO,
Mr H,SO, =98 1moe H,SO, Juyilel 989
X2, <« 117,69 = x2=-2°=1,2mol L™

dpa n poplakdTnTa gival 1.2M

2M.
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EpwTtnon 2

a) AiveTal o KATW N YPAQIK TTapaoTacn TTou agopd Tnv avTtidpaon:
A+B—> T
i. Na onueIwoEeTe OTN YPOQIKA TTAPACTACT TNV KAWTTUAN TTOU ava@EépETal OTO 1.
avTidpwv A Kai oTo TTpoidyv I.
ZUyKEvTpwon, C r
i) .. | I A ................
Xpovog, t (s)
ii. Na dwoete pia ouvtoun €¢iynon yia tnv €AoYy oag. 1.
H ocuykévrpwon Twv avTISpWVTWV OE MIO avTidpaon eAATTWVETAI, EVW TWV
TTPOIOVTWYV aUEAVETAl.
B) e doxeio oTaBepou dykou 5L kal oe oTaBEPr Bepuokpaaia eiodyovTal 2 mol
NG évwong A kal 2mol Tng évwong B, oTToTE TTPAYUOTOTTIOIEITAI N TTAPOKATW
XNMIKA avTidpaon:
Ag * 2By —> T
H avTidpaon oAokAnpwvetal o€ 10 min.
Na uTToAoyioETE:
i. TIC CUYKEVTPWOEIC TV TPILV ouciwv A, B kai I aT1o TéAog TS avTidpaong. 1,5p.
Ag t 2B M)
1mol 2mol 1mol = 10 TNV OTOIXEIOMETPIO TNG XNHIKAG
egiowong mpokUTrTEl 611 TO B O avTIdpdoel TARPpWG dpa oTo TEAOG TNG
avridpaong:
[B] = 0 mol/5L = [B]= Omol/L
[A]= 1mol/5L = [A]=0,2mol/L
[M=1mol/5L = [I]=0,2mol/L
ii Tn péon TaxuTnTa TNG avTidpaong oTo Xpoviko didotnua 0-10 min. 1.5u.
AlA 1 _A[B AlT 0,2mol+L~1 _ .
u:—gz——*[]z []= mo_ =0.02mol*L1.mln1
At 2 At At 10min
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EpwTtnon 3

A)
a) lMoleg avTiIdpdoelg ovoualovTal aUPidPOUEGS;

Ap@idpopeg gival ol avTIdPACEIG TTOU TTPAYHATOTTOIOUVTAI KOl TTPOG TIG dUO
KOTEUBUVOEIG TAUTOXPOVA KAl KATAOARYOUV O€ KATACTACT XNMIKAG
ICOPPOTTIaG.

1.

B) AivovTal o1 TTI0 KATW I00PPOTTIEG.
AvTidpaon A: CaCOg3 ) 2 CaOg) + COz (g
Avridpaon B:  2HIlg 2 Hag) + l2(g)

i. Na TIG XOpaKTNPIOETE WG OPOYEVEIG 1] ETEPOYEVEIG.

A ETEPOYEVAG.......evnennnnn.

B.......... OMOYEVAG.....ccevveanennnn.

1p.

ii. Na ypawete Tn oxéon NG otabepds TnG XNMIKAG 10oppoTrias (Ke ) yia TIG TTIo
TTAVW aP@idpoueg avTidpdoeig A Kal B

Avtidpaon A:  Kc =[ CO; ]

[Hy]*[I7]

Avtidpaon B: Kc = HI2

2M.

iii. & TTola/eg atrod TIG TTI0 TTAvw avTIOPACEIG, N METARBOAR TNG TTiEoNg dev £TTNPEALE!
TN B€0N TNG XNUIKNAS 100pPOTTIOG KAl YIATi;

Movo oTtn avridpaon B, yiati o apiBudg Twv moles agpiwv oTa avridpwvTa
gival icog pe Tov apiBud Twv mokles agpiwv oTa TTPOIGVTA, KAl £TOI1 N
peTaBoAn Tng Trieong dev ernpeddel Tnv avridpaon.

1p

Epwtnon 4

MNa kaBepia atrd TIC TTI0 KATW 0&E1Id0avaywWYIKES avTIOPATEIG:

a) Na Bpeite TOUG OUVTEAEOTEG, BeixvovTag TIC HETABOAES TWV apiBuwyV o&eidwaong,
Kal

B) va dnAwaoeTe TTOI0 €ival TO 0EEIBWTIKO Kal TTOI0 TO AVAYWYIKO CWHA.

] . i Ag 3
, N 3
0 +5 +1 +2
i. 3Ag + 4HNO; — 3AgNO3 + NO + 2H,0

| LA.0 3¢~ avaywyn |

0&EIBWTIKO CWHA: ...... HNOs .......... AVOYWYIKO OWMA: ......... Ag......
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TA.O 2e” = ofeidwon
+2 +7 +4 +2
ii. 5CO + 2KMnO; + 3H;SO; — 5CO, + 2MnSO; + K3;SO4 + 3 HO | 1,5W.
i _s
JA.O 5e” = avaywyA ¢ 2
0&EIBWTIKO owHA: ... KMNnO;y ....... AVOYWYIKO CWUA: ......... CO..covvnnne 1
AKOAOYOEI TO B MEPOZ
Mépog B': EpwTtiRoeig 5-10
Na atravriioete o€ OAeg TIg epwTAOEIG 5-10.
Kafe op0n atravrnon BaduoAoyeital pe 10 povadeg (ocuvoAo 60 povadeg).
EpwTtnon 5
a) Ze doyeio oykou 2L totrobetriBnkav 4 mof N, kai 10 mof H, . Metd tnv
atrokardoTaon TNG XNUIKNAG 1I00pPOTTIOG:
Nog + 3Hye ——= 2NHz(g), Bpébnkav oTo piyda 6 mot NHs.
Na uttoAoyioToUv:
i. H otaBepd xnUIKAG ICOPPOTTIAG. 3H.

N + 3Hag =— 2NHzg | V
dox¢€iou
2 TOIXEIOPETPIO 1mot 3mof 2mof
ApXIK& 4mof 10mof
AvTidpouv/tTapdyovtal | X 3X 2X
XNUJIKR 100pPOTTIx 4-X 10-3x 2X
TEAIKG 1mof 1mof 2x=6mol | 2L
0,5mof | 0,5mof 3mol 1L
2 2
K = [NH;] 3 9 9 144

[N,I[H,]* ~ 05.05° 0,5.0,125 0,0625
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ii. H atrédoon ¢ avtidpaong.
OewpPnTIKA AT1Td TNV OTOIXEIOYETPIA TNG AVTIOpAONG ETTPETTE VA TTapayxBouv:

3mo# H; avTidpouv Kai Trapdyouv 2mo€ NHs

10mo¢ - X2=; = XZZ% = 6,67mol NH3
MpakTIKA €Xouv oxnuaTioTei 6mo€ NH;
Amrédoon avridpaong, a = MelpapaTikn Moo omra mpofovios _ 8 _ 0,9

OewpNTIKA TTOOOTNTA TTPOIOVTOG 6,67 -

Apa n amrdédoon Tng avridpaong ivai 90%

B) Ti ovouddleTal evEpyeia EVEPYOTTOINONG:

Evépyeia evepyoTtroinong E, givail n eAGXI10TN TIPN EVEPYEING, TTOU TTPETTEI VA
£xouv dU0 uopIa, WOoTE Va avTidpdoouyv atroteAeouaTikd. Na va yivel autd
oUMQWVA ME TRV OEWPIO TWV CUYKPOUCEWYV TA MOPIA TTPETTEI VA £XOUV TNV
KAaraAAnAn raxurnra Kai To CwWOoTO TTPOCAVATOAIONO, WOTE VA CTTACOUV Ol
APXIKOi SECHOI TWV AVTISPWVTWYV Kal va dnuioupynBouv ol véol deOUOoi TwWV
TPOIOVTWV.

2.

Y) Na egnyAoeTe TTWG 0 KATaAUTNG £TTNPEACEI TNV TaXUTATA PIOG avTidpaong, JE
Bdon Tn Bewpia TWV CUYKPOUTEWV.

O kataAuTng augdvel TRV TaXUTNTA MIOG AVTiIdpaong, KaBwg dnuioupyEi pia
véd TTOPEIN VIO TNV TTPAYHATOTTOINCN TNG AVTiIdpaoNG, TToU £XEI MIKPOTEPN
EVEPYEIQ EVEPYOTTOINOCNG, ME ATTOTEAECOUA TTEPICCOTEPA MOPIA VA EXOUV TNV
KaraAAnAn raxurnTa Kai To CwWOTO TTPOCAVATOAIONO WOTE VA CUYKPOUCTOUV
OTTOTEAEOMATIKA.

3M.

Epwtnon 6

a)
i. Na trepiypdyete pe 11010 TPOTTO UTTOPEI VO TTAOPACKEUAOTEI OTO EPYACTAPIO QEPIO
udpoxAwpio (HCY).

Me emridpaon TTukvou B€1IKoU 0§€og TTavw o€ OTEPES XAWPIOUXO VATPIO
TapdyeTal aépio udpoxAwpio.

2.

ii. Na ypayete Tnv avTidpaon TTapacKeUrS Tou agpiou udpoxAwpiou TTou EXETE
TTAPAOKEUAOTEI JE TNV TTIO TTAVW TTEIPANATIKEA Kivnon.

m.H,SO, + Nace(s) - NaHSO4(aq) + HCC(g)

2.
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B) To kaBapo kai Enpd aépio udpoxAwplo pe Baon Tnv Bewpia Twv Bronsted-
Lowry dpa wg 0&u vai } Ox1; AIKaloAoyAOoTE TNV atravrnor oag.

Agv givail ogu, 51611 To KABAPS aéplo HCR, dev ekdONAWVEI 6EIVO XAPAKTHPA
€TeIdn dev UTTAPXEI OEKTNG TTPWTOVIWYV (Bdon) woTe va ekdnAwoel Tov 6§ivo
TOU XOPOKTHPO.

2.

Y)
i. Na eionyn6eite TTeIpapaTiko TPOTTO avixveuong Tou agpiou udpoxAwpiou,

divovTag Kal TNV KATAAANAN avtidpaor. [o10 To EuavES ATTOTEAECUA KAl OE TTOIN
ouaia ogeiAeTal;

MANno1aw oTO OTONIO TOU SOKINACTIKOU CWARVA TTOU £YIVE N TTOPAYWYI) TOU
aépiou HCR yudAivn pdaBdo n otroia £xel BuBIoTEI TTPONYOUNEVOG GE TTUKVO
S1dAupa aupwviag. Oa oXnUATIOTEI AEUKOG KATTVOG (VEQN), KOVTA OTO
OTOMIO TOU BOKINOOTIKOU. H oucia TTou Ba oxnuaTioTei gival To XAwpioUuxo
OHMMWVIO O€ HOPPI MIKPOOKOTTIKWY KOKKWYV KaI N OTroia £XE1 AEUKO XpWHA.

Avridpaon: HC&y) + NHszg) — NH4CE)

ii. Na ypawete Tnv avtidpacon didAuong TnG TTapatmdvw ouaiag oTo vepod Kal va
aImioAoyAoeTe TI XapakTApa (6&ivo i Bacikd) €xel To diIdAupa, pe Bdon Tn Bewpia
Twv Bronsted-fowry.

H_oOo
NHACls) o MNHLA (g + S aa

mtu R MNHs (o & HoO

(aa)
o8RG Bcaon Boon oEO

Aplotepn avtidpaon

1o NH," 6pa oav o0 kot Sivel éva H, ev to H,0 Spa cav Bdon kat Séxetat éva H' pe
anotéAeopa va dnuovpyeital o§wvio.

Apa 1o didAupa Tou NH,4Cl(s) eKBnAwvel 68Ivo XapakThpa.

4.

Epwtnon 7

a) Trovoudloupe ouCuyég CeUyog 0&€0G - BAOEWG;
Eivai To {e0yog ouoiwyv 1ToU dla@épel Katd éva TTpwTovio. To éva gival 861Tng
mpwTOoViwv (0§U) Kai To dAAO Bdaon d€KTNG TTpwWTOViIWY (BAon)

1.

B) Na cuuttAnpwaoete avadAoya ToV TTAPAKATW TTIVAKA.

O=EA 2YZYTEIZ BAZEIX BAZEIX 2YZYITH OZEA
HNO3 NO3 CN’ HCN
H,SO4 HSO, CH3;COO’ CH3;COOH

NH; NH; H.O H;O"
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Y) ZTIG TTI0 KATW XNUIKES EEI0WOEIG va UTTOdEICETE Ta oUCUYN Ceuyn og€og — Baong
Katd Bronsted—Lowry.

HCOOH + NH; =~ HCOO + N
oéu (1) Baon (2) Baon (1) oéu (2)

NH: . H:O =—== NH,' + H,0
pBaon (2) oéu (1) oéu (2) Baaon (1)

2.

%)

i. TravapéveTe va TTapaTnPrOoETE, av 0€ OOKIMACTIKO CWARVA TTOU TTEPIEXEI JIKPN
TTOOOTNTA OTEPEOU XAWPIOUXOU APUWVIOU, TTPOCBECETE MIKPF TTOOOTNTA
dlaAupatog NaOH.

‘Evrovog a@ppioudg Trapaywyn AXPWHOU OEPIOU ME ATTOTTVIXTIKE OOUN

1p.

ii. Na ypayeTe Tn XNUIKA avTidpacon TTou TTPAYUATOTTOIEITAI TNV TTIO TTAVW
TTEIPAMATIKA Kivnon.

NH4C€(5) + NaOH(aq) —> NH3(g) + HzO(e) + Nace(aq)

1p.

iii. 2TnN OUVEXEID OTO OTOMIO TOU BOKIJAOTIKOU CwARva TTAncidfoupe diNBNTIKO
XOPTi EUTTOTIOPEVO PE OEIKTN PaIVOAOPOOAEIVN.

A) Ti avapéveTe va TTapATNPAOETE;

H @aivoAo@BaAgivn xpwpaTtieTal KOKKIVO

B) MNou ogeileTal N eTaBoAr auTn;

ZTNV aUpWYVia TTou EKSNAWVEI BACIKO XAPAKTHPO.
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EpwTtnon 8

a) AivovTtal Ta TTI0 KATW CEUYN OUCIWV:

A) didAupa NaxCOs3 kail didAupa NaSO4
B) didAupa Pb(NOs3), kai didAupa Fe(NOs3)3
N didAupa apaiot H,SO4 — didAupa apaiot HNO3

i. MNa kaBe €va atrd T1a 1Mo TTAvw CeUyn va TTPOTEIVETE AVTIOPACTIPIO, DIAPOPETIKO
o€ KAOE TTEPITITWON, ME TO OTTOIO VA UTTOPEITE VA OIOKPIVETE TIG OUO OUCTIEG. 2€
KAOE TTEPITITWON VA AVAPEPETE TIG TTAPATAPHOEIG TTOU AVAPEVETE, WOTE VA
OIAKPIVETE TIG OUCTIEG TOU KABE CeUyoug.

A). Emridpaon apaioU diaAUpaTog 0§€0G, OTTWG Yia TTAPASEIYHA
S1aAupaTog apaid didAupa H,SO,. MapaTtnpeite Eviovog a@pIiopuog 610
SOKINOOTIKO CWARVa TToU TTEPIEXEI TO avBpaKIKS dAag, e¢aitiag Tou CO;
TTOU EAEUOEPWVETAI.

2710 SOKINAOTIKO CWARVA PE TO BENKO VATPIO BEV TTAPATNPEITAI KAVEVA
EMQAVEG atToTéEAEOpA. ATTAG TO GAag SIaAUETAI.

B). To didAupa Fe(NO3); pe Trepicoeia NaOH divel KAOQEKOKKIVO i¢nua.
210 SOKINAOTIKO CcwARva pe 1o didAupa Tou Pb(NO3), 0a TrpokUyel
axpwpuo didAupa.

M. Mg didAupa BaCe; ni diaAvparog Ba(NO3), To apaid 0g11ké ogu
oxnuatigel i¢nua evw dev TTapaTnpEiTal Kapia METABOAN JE TO apaid
VITPIKO 0&U.

ii. Na ypaweTte OAEG TIG XNUIKES AVTIOPACEIS TTOU TTPAYUATOTTOIOUVTAI O€ KABE
TTEPITITWON.
A) N&zCOg(s) + Hce(aq) - Nace(aq) + COz(g) + HZO(e)

N&zSO4(S) + Hce(aq) - X

B).
Fe(NO3)aaq + NaOH—> Fe(OH); » To i¢nua dev diaAueTal
iCnHa MNepiooeia NaOH
Pb(NOe,)Q(aq) + NaOH %PD(OH)Q > NangOZ(aq)+ HQOU)

icnua Mepiooeia NaOH  To i¢nua SlaAueTal

F) BaCe¢, + H,SO, —» BaSO4(3) + Hce(aq)
Ba(NO3)2 + H,SO, > BaSO4(S) + HNO3(aq)

3p.

3M.

9/19



B) Zag divovtal duo Ouoleg kappoBeAdveg A kal B. H A €xel TepaxioTei o€ JIKpA
KOMMaTakia. Kal o1 dUo kap@ofeAoveg Exouv ToToBeTNOEi o€ didAupa HCE 1M.

e T I s s s e O [

B T :l

Mola atrd TIG dUo KapoReAdveg Ba avTiIdpdael TIo ypriyopa; AIKAIOAOYACTE TNV
QaTTAVTNOT) 0aG.

Fpnyopotepa Ba avridpdoel N KapPoReAdva A yiaTi n ETIQAVEIN ETTAPNG TG
gival peyaAuTepn.

Y) Zag divovtal dUo duola KoppdTia Taviag Mg, A kai B, 0,5cm 10 kaBéva. To A
KOMUATI ToTTOOETEITAI O€ DOKINAOTIKO owArva TTou TrepiExel 0,5M didAuua HCY,
evw 10 B o€ dokipaoTikd cwArva tTou TrepiExel 2M didAuua HCHL.

Na ypdyeTe TI avap€VETE va TTapaTnphoeTe divovTag TTANPn €€nynon.

Kai otoug 800 SoKINaOoTIKOUG CWARVES Ba TTapaTnenBoUv QuoaAideg
agpiou. Opwg oTo SOKIPAOTIKO CwARva B Ba TraparnpnBolv TepIcodTEPES
@uoaAideg 51611 To diIGAupa Tou HCE, gival TTukvoTepo. Apa oTtn cwAfva B n
Taivia Tou Mg 8a diaAuBei ypnyopoTepa.

1.

8) Z¢& TTOI0 CUPTTEPACUATA KOTAAAYETE e BAON TIG TTEIPAUATIKES KIVAOEIG TOU (B)
Kal Tou (y) epwTuartog; E¢nynorTe.

H TaxotnTa TG avridpaong ernpeddeTal atrd TNV £MEQAVEIA ETTAPRG TOU
avTISPWVTOG Kal aTrd T CUYKEVTPWON TOU SIGAUNATOG.

‘Oo0 peyaAuTepn ival n ETIQAVEIA ETTAPRS TOU AVTIOPWVTOG Kal 600
MEYAAUTEPN €ival N CUYKEVTPWON TOU SIOAUMATOG TOCO YPNYOPOTEPA YiVETAI
n avridpaon.

2.

Epwtnon 9

a) Na utroAoyioeTe T0 pH TwV akdAouBwV dIOAUPATWV:
i. AlaAUuatog NaOH 0,01M
NaOH H,0. Na* + OH’

1mol 1mol
0,01mol— X=; = Xx=0,00mol = [OH]=0,01mol/L

pOH=-log[OH]=2
pH+ pOH =14 } pH=12

1.
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ii. AilaAupatog H,SO,4 0,5M
H,SO, — 2H" +SO§__

1mol 2mol
0,5mol X=; = x=1mol = [H']=1 mol/L

= pH=-log[H"]=-log[1]=0

1p.

B) Na utroAoyioeTe TNV HOPIAKOTATA TwV aKOAOUBWYV BIGAUUATWY

i. CH3COOH pe pH=3 = [H+] =10P" =10 mol/L

H,O
CH;COOH 2 CH;COO +H'
1mol 1mol 1mol
107 mol 102 mol 107 mol

[CH3C00™ ]+[H*] H*)? 1076
Kog, =——2 = Cog= L= 10"
|CH;COOH)| Ko 1,8+10

=0,055

apa n poplakdéTNTa Tou dlaAupatog CH3COOH eival 0,055M

ii. AiGAupa appwviag pe pH=11,5
[OH] = 107°" = 10%° mol/L R 3,16.10° mol/L

NH; + HL O =—— NH; + OH
1mol 1mol Imol

(3,16x1073)2 mol
= 0,55 f

[NH3] [NH3] = [NHdl= 1,8¢10-5

dpa n goplakoéTnTa Tou diaAvparog NH; ivar 0,55M

2.

y) MNoodtnTa 2,75g akdBapTtou oidripou avTidopd Pe Trepicoeia apaioU SIOAUPATOS
H,SO,4 ocupewva ue Tnv avridpaon:
Fes) + ap. H2SO4@q) = FeSO4(aq) + Hzg)

To dIGAUPA TTOU TTPOKUTITEI CUMTTANPWVETAI JE VEPO PEXPI OYKOU 250mL.

20 mL a1ré 10 SIGAUNA AUTO OYKOUETPABNKAV PE TTPOCPATA TTOPACKEUATHUEVO KAl
TITAodoTnuévo didAupa KMnO4 0,025M oTnv Trapouacia H,SO4. ATrairiénkav

30 mL Tou péTpou.

i. Na ypayeTe Kai va I000TaBUIoETE TNV avTidpacn PETAEU TOU OEIVIOPEVOU ME
BeIKO 0gU BIAAUNATOC UTTEPUAYKAVIKOU KaAiou Kal Tou B€lkoUu aidrjpou.

FeSO, + KMnO4 + H,SO, —

+2 +7 +3 +2

10 FeSO,4 + 2KMnO,4 + 8H,S0O,— 5 Fez(SO4)3 + KyS0O4 + 2MnSO, + 8H,0
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ii. Na utroAoyioeTte TN HOPIAKOTNTA TOU OIOAUMOTOG TOU FeSO,.
0.025M KMnOy :
2t1a 1000mL d1oA. KMnO4 Ttrepiéxovrai 0.025mol KMnO4
30mL - X=; = X=7.5x 10" mol KMnO4

10 FeSO, + 2KMnO,4 + 8H,S0,— 5 Fez(SO4)3 + K,SO, + 2MnSO4 + 8H,0
10mol 2mol
x1=; 7.5 x 10 mol = x1=3.75 x 10 mol FeSO,
FeSOq.:
ota 20mL SiaA. FeSO, mepiéxovTal 3.75 x 10 mol FeSO,
210 250 mL - X2=; =>x2=0.047mol FeSO,

21a 250mL diaAvparog FeSO, repiéxovral 0,047mol FeSO,4

1000 mL - X3=; =x3=0,188mol/L

dpa n goplakoTnTa Tou diaAuparog Tou FeSO, givail 0,188M

iii.  Na uttoAoyioeTe TNV £TTi TOIG €KATO KATA PAla (Yow/w) TTEPIEKTIKOTATA TOU

akdBapTou o1dfpou o€ Kabapod aidnpo.
A6 TnV TTapatrdvw avridpaon Bpédnkav o1 avrédpaocav 0.047mol FeSO4
ME TO o§Iviopévo S1aAupa Tou KMnO4
Ar Fe=56 1mol Fe <Quyigel 569

0,047mol - X =; = Xx=2,63gFe

Apa oTa 2,75g akdBapTou o186 pou utrdpxouv 2,63g KaBapou Fe

100 g = x1=; =X1=95,69
Apad n TTEPIEKTIKOTNTA O€ KaBapo6 aidnpo gival 95,6%w/w
iv. Tati 1o didAupa Tou KMnO4 TTpETTEl Va gival TTpOO@ATA TTAPACKEUATPEVO KAl
TITAOOOTNUEVO;
Ta udaTikd diaAvparta Tou KMnO4 dev gival oTaBegpda 81611 TEivouv va
0&EIBWOOUV OKOUA KOl TO VEPO TO OTTOIO UTTOPEI Va TTEPIEXEI iXVN
AVAYWYIKWV CWHATWYV OTTWS OPYAVIKWYV EVWOEWYV, OKOVNG K.O TA OTroid
avTidpouv pe To KMnO,4 Kal oxnuaTi{ouv TrupoAoucitn:

4Mﬂ0;+ 2H.O0 —» MnO, + 30, + 40H

H avTidpaon autn gival apyn, KATAOAUETAI OpWG a1Td TO PWG, TN BepudTNTA,
Ta o&€a, TIG Bdoeig, Ta 1I6VTa Mn?* kai Tov TTUpoAouaiTh.

1.

1.

EpwTtnon 10

a) Molo atrd Ta akdAouba diaypduuata TPOXIOKWY gival adUvaTo CUPPWVA PE TV
aTTayopeuTIK) apxr Tou Paufi. Na dikaloAoynoeTe Tnv €TTIAOYH OAG.

" OODODO | v
Agv gival duvaToé oTo idio dTopo

. @) @. @ @ @ VO UTTGPXOUV 2 NAEKTPOVIA TTOU

va £XOUV KOl TOUG TECOEPIG

N N N KBavTikoUg apiBuolg Toug
. @@ @ @ @ idloug. Zuvetrwg dev yiveral

Kal Ta 800 NAeKTpOVIa Va £XOUV

T @ | e -

2.
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B) Aivovtal oI TTapaKATW NAEKTPOVIAKEG DOUEG
A) ,Mg: 1s?2s*2p°®
B) oF: 1s%2s°2p°
M - ,,C¢: 1s%25°2p°3s23p°®
A.  (C:1s%2s'2p°
Mola/eg atro TIG NAEKTPOVIAKEG DOMEG QVTIOTOIXOUV OE€:
i O¢epeAwdn KaTdoTaon atéuou B
ii. Aleyeppévn KatdoTaon atdéuou A

iii. Aopn 16vTog AT

2.

Y) Na ypawete TNV NAEKTPOVIOKK dOUNA HE TN HEBODO TWV TPOXIAKWYV
(1s?s1s°2p.....) yia To GTopo Tou Bavadiou, ,5V.

,3V:  1s?2s?2p®3s?3p°® 4s?3d?

H nAektpoviakn doun Tou Bavadiou givai:

1s? 2s%2p°® 3s2 3p® 3d%4s?

Fpdaoupe TpwTa TNV 3d KAl META TNV 4S, TTAPOAO TTOU N UTTOOTIRAdA 4S5
OUUTTANPWONKE TTPWTN, CUPPWVA ME TRV apXh EAAXIOTNG EVEpyElOg. AUTO

oupBaivel €TeId, META TNV €1I0AYWYN NAEKTPOVIWV OoTNV UTrooTIRAdA 3d
QUTH ATTOKTA AIlYOTEPN EVEPYEIQ ATTO TNV 4S.

2.

)

i. To BnpUAAIO, 4Be, sival apéTaAlo aToIxeio Kal £xel NAeKTPOVIaKr Sopr] 1s% 2s2.
O1mrwg @aivetal atrd TN dOuN Tou, OEV TTEPIEXEI HOVAPN NAEKTPOVIO OTNV EEWTEPIKN
oTIBGda Tou. Na dIKaloAOyAOETE PE BACN TN Bewpia TwV TPOXIOKWY TTWG TO
BnpuAAio oxnuariCel otnv évwon BeCE, 800 ouolotroAikoug deopous. Na d¢€iteTe
€TTiong e oUPPOAa Lewis TNV NAEKTPOVIAKK) TOU OOWI).

HAekTpoVvIK Katavoun] sBe 1s? 2s? n Sopn auth ek@pddel T BepeAidn
KATAoTaON ATOMOU Be n oTtroia p1ropei va ypa@Tei Kal wg:
NN
2s% 2s?
To Be mrepiéxel 2 nAekTpoOvIa 00EVoug Ta OTToia OTNV BIEYEPMEVN KATAOTAON
gpavifovral wg povipn:
A
1s?> 2s'2s’  Be.
MNa auté oxnuaTidel 2 atrAoUg ooIOTTOAIKOUG SECHOUG pE dUO ATONA
XAwpiou.

H Aopn Lewis Tou popiou givai: : Cl (yBe(dCl =
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ii. Na dIKaloAoyAOETE TOUG 6 OUOIOTTOAIKOUG DECOUG TTOU OoXNPaTiCel To B€io PeE Ta
oguyova oTo popiou SOz, ye BAon TN BewpPia TWV ATOUIKWY TPOXIAKWY KAl VO
OcigeTe ye oUUPBOAa Lewis Tnv NAEKTPOVIOKHA TOU dOUN.

H nAekTpoviki Sopn Tou S gival 15%2s%2p°®3s23p* (px® py*' p.* ) Ko 6TTWG
paiveral £x&1 2 yjovnpn e otn oTiIBada oBévoug (BepeAIwdNG KaTdoTaon).

To B¢io yia va oxnupartioel 6 opoloTTOAIKOUG HEOHOUG UE TO OSUYOVO
vpioTartal 2 SIEyEPOEIG:

1" Sieyeppévn katdoTaon S: 1s%2s%2p®3s?3p, ' 3p,'3 p,t 3d'  of auth TRV
OleyepHévn KaTdoTaon To S £€Xel 4 povhpn NAeKTpoVIa.

MNa va prropéoel va oxnUaTtioel 6 opoloTToAIKoUg deooUg To S BpioKeTal
otnv 2" digyeppévn KardoTaon:

1s?2s°2p°3s'3p,* 3p,* 3p,'3d'3d*
Me Tnv 2" Si€yepon To S ATTOKTA 6 povipn € oTNV £EWTEPIKN OTIRAGDA,
OUVETTWG MTTOPEI VO OXNMATIOEI 6 OMOIOTTOAIKOUG SEGHOUG.

xx
X X

2 0FRODTP *

. . . . x O X
H Aopn Lewis Tou popiou givai:

2,5.

AKOAOYOEI TO I'" MEPOZ

MEPOZ I'': EpwTtRotig 11-12
Na atravrioeTe o€ OAEG TIG EpWTAOEIGT1-12.

Kafe op0n atravrnon BaduoAoyeital pe 10 (déka) povadeg (oUvoAo 20 povadeg).

Epwtnon 11

AiveTal N TI0 KATW KAUTTUAN oykopéTpnong 20 mL udaTikou diaAuuartog o&éog HA
ME TITAodoTNuEVO didAupa NaOH 0,1M:

14
12
10

pH

e T L R O

23

Viaon(mL)

a) Na ypdweTe o€ TT0I0 ONnuEio TNG KAUTTUANG oykopétpnong (A,B,IN,A) To udaTikd
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OIGAUPA TNG KWVIKAG PIAANG TTEPIEXEI HOVO:

i. dAag: onueio I
ii. dAag ka1 Baon: onueio A
iii. ogu: onueio A

iv. dAag ka1 o§0: onueio B

B) Na uttoAoyioeTe:
i. Tn popiakdTnTa TOU SIGAUPATOG TOU 0&€og HA.

Viz =10mL NaOH 0,1M  1000mL Trepiéxouv 0,1 moe€
10mL -  X= =x=0,001mo€ NaOH

HA + NaOH — NaA + H,O
Imo€ 1 moe
x1 0.001mo®e x1=0,001mo® HA

20mL diaAuparog HA trepiéxouv 0,001moe
1000mL — X2=; = x2=0,05mo€ HA
= CHA =0.05M

ii. To pH Tou apyikoU SIaAUuaTog Tou 0&€0g, av n oTabepd dIA0TACHG TOU gival
Ko€ = 2.10. (xwpic TN XPAon TN KauTruAng)

[H+] = V(K0&*Co&) = V(2¥1075%0,05) = V1076 = 10 moe/L
pH = -8og [H'] = - €og (10°) = 3

iii. To pH Tou dIAAUPATOG TTOU TTPOKUTITEI, OTAV OTO APXIKO SIGAUUA €XOUV
TrpooTedei 6mML diaAupaTog NaOH 0,1M.
VNaon =6 ML Cyaon =0.1M

1000mL Trepiéxouv 0,1 mol

6mL — X=; = x= 0,0006 mo¢

20mL diaAvparog HA mrepiéxouv 0,001 mo€ (utroAoyiotnke oto B(i))

HA + NaOH — NaA + H)O
ApXika 0,001 mo€ 0.0006mo¢
Avtédpacav 0.0006mo€ 0.0006moe
Mapdyovrai - - 0,0006mo¢e
TeAikd 0.0004mo¢ 0 0.0006moe

Anuioupyeital pubpIOTIKO S1AAUNA, ETTOPEVWG:

C 0.0004mol ]

+ .0§. - 0,026L  __ —5 mo

[H] = Ke2e = 2 % 107> * 5gpsmor = 1,33 % 1075 ==
ak 0,026L

pH = - @og [H'] = -€og ( 1.33x10°) = 4.88

1p.

1p.
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Y) Na €TTIAEEETE TTOI0G ATTO TOUG TTAPAKATW OEIKTES €ival KATAAANAOG yia TNV TTI0
TTAVW OYKOMETPNON KAl YIATi;

i. MopTokaAi Tou peBuliou Ks =107

ii. ®avohogBaheivn Kz =107

MopTokaAi Tou peBuliou K& =10 — pKS = 4 — Zwvn ekTpoTrAG: 3 - 5

®aivohopBaAsivn K& =10° — pKd =9 — Zwvn ekTpoTrAg : 8 - 10
O d¢€ikTnG TTOU gival KATAAANAOG yia TRV TTI0 TTAVW OYKOMETPNON Eival N

@aivoAo@BaAgivn yiaTi n {wvn EKTPOTTNG TNG BpiokeTal pEoa oTnV {wvn
egoudeTéEpwONG.

0. Na ypaweTte av dnuioupyeital cQAaAua Kai T €idoug ( BETIKO fj apvnTIKO) OTnV TTI0
TTAVW OYKOUETPNON EOUBETEPWONG OTAV KATA TNV TTPOETOINACIA TNG
OYKOMETPNONG N TTPOX0Ida EETTAEVETAI HOVO HE OTTOOTAYUEVO VEPOS TTPIV TO
YEMIOPa TNG pE TO PETPO. Na dIKaIOAOYACETE TNV aTTdvTnon 0ag.

To o@daApa Trou dnpioupyeital gival BETIKG , a@oU HETA To EETTAUPA TNG
TTPOXOIOAG MOVO HE ATTOOTAYHEVO VEPO, NN CUYKEVTPWOT TOU METPOU
MEIWVETAI AOYyWw apaiwong, dpa 8a atraiTnOsi peyaAUTEPOG OYKOG HETPOU.

1.

Epwtnon 12

A) ¢ pia epyaoTnpiakr) aoknon XnPIKNAG looppoTriag, sixate JEAETAOEI TV
avTidpaon PeTaty FeCls; kat NH4SCN. Ta evudatwpéva katidvia Tou Fe®* 1o
O1dAupa FeCl; avTidpouv ue Ta Belokuaviouxa avidvra SCN', Ta oTroia TTEpIEXOVTAI
o010 diIdAupa BgloKUaVIOUXOU APUWVIOU, CUPNPWVA JE TNV TTIO KATW XNMIKN
eCiowon:

H -
[Fe(H20)]** +6SCN™ <—— [Fe(SCN)e]® + 6H,0 A
FeCl; +3NH,SCN ——> Fe(SCN); + 3NH.Ct

To didAupa Tou FeCl; gival kagé, Tou NH,;SCN  dxpwpo, Tou NH4CE axpwpo Kai
Tou Fe(SCN); aipatdypoo.

i. Z€ TTOIa IOVTA OQEIAETAI TO XPWHA TOU SIAGAUNATOS TOU TPIXAWPIOUXOU CIOAPOU;
Fe*

ii. 210 OOKIUAOTIKO CWARVA TToU TTEPIEXEI TO BIGAUUa Tou FeCls, TTpooBETOUNE
MIKPr TTo00TNTA SICAUNATOS BEIOKUAVIOUXOU AUUWVIOU KAl QVOKIVOUUE TO

OOKINAOTIKO owArva. To didAupa JETATPETTETAI OE AINATOXPWO (S1dAupa A).
MpAyeTe TO XNMUIKO TOU IGVTOG OTO OTTOIO OQEIAETAI TO XPWHA AUTO.

To XpWia opeiheTal ota aviovra [Fe(SCN)g*

iii. Na eg€nyfoete, SIkaloAoywvTag TNV aTrdvinof oag, TI QVAPEVETE Va

0,5p.

0,5p.
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TTAPATNPNOETE, OTAV TTPOCOECETE OTO DOKIUAOTIKO CWAAVA TTOU TTEPIEXEI TO
O1dAupa A:

a) pikpr TToooTnTa dlaAupatog FeCls

To xpwpa Ba yivel EvTovoeTEPO alpaTdéxpoo d16TI Baon TG apxXng Tou Le
Chandelier n 1coppoTria Tng avtidpaong petaroTrifeTal de§Id WOTE va
avaipe0ei n peTafoAn Kal va eTEABEI VEA 100pPOTTIA OTO CUCTNHA.

B) pikpry TToooTNTA dlaAUpaTog NH,SCN
O1rwg ka1 010 A, TO XpwHa Ba yivel TTIo alpaTdéXpoo yia Tov idio Adyo.

iv. Mg mpooBnikn o1o dIGAupa JIKPAG TTOOOTATAG VEPOU KAl OTN CUVEXEIN
Bépuavong Tou SIOAUPATOG YIa 5 AeTTTd o€ UDPOAOUTPO, TO DIGAUMQ PETATPETTETAI
O€ QVOIKTO KA®E AXpwuO.

o) Na xapaktnpioeTe TV avtidpaon

[Fe(H,0)e]>* + 6SCN° = [Fe(SCN)s]>  + 6H,0
w¢ evdOBepun N e€wBepUnN. H avTidpaon gival e§wBeppun
B) Na dikaloAoynoete TTANPWS TNV ATTAVTNOA 0AG OTO EPWTNUA IV ().

H avTidpaon gival ewBeppun 31611 e TNV augnon Tng Bepuokpacia n
ICOPPOTTIa METATOTTICETAI APICTEPA.

1.

1.

B) Na cuuTTANpwWOETE KAl va I000TABUICETE TIC TTAPAKATW XNMIKES avTIdOpdoelS. Na
€ENYAOETE £TTIONG O€ CUVTOUIQ, YIOTI QUTEC TTPAYUOTOTTOIOUVTAI, ONAWVOVTAG
TTAPAAANAQ Kal TO EPPAVES ATTOTEAEOHA. ZNnuEiwon: H kaBe avTidpaon
OUMTTANPWVETAI OTN HopPYPn TTou diveTal.

(A" (aq) + NOS ag)) + (H (@) + Cl (aq) > > AgCl(s) + (H" + NO3 ) (aq)
A€UKo inpa

Eivai avTtidpaon S1TTARG avTIKATACTAONG KAl TTPAYHATOTTOIEITAI YIOTI
mapdyeTal i{nua.

Na,COs3 Ok HC? (aq) - NaC{f(aq) + COz(g) + HzO(e)

AvTidpaon SI1ITTARG AVTIKATACTAONG KAl TTPAYMOTOTTOIEITAI YIATI TTAPAYETAI
aéplo.

CH3COONa(aq) + H2804(aq) - Na2804(aq) + CH3COOH(qq)

AvTidpaon SITTARG AVTIKATACTAONG KAl TTPAYMATOTIOIEITAl YIOTI TTAPAYETAI
ao0evig NAEKTPOAUTNG, TO O8IKO 0§V, TO OTToiO €ival TITNTIKA évwon Kal £XEl
HUPWSIG §udioU.

K>COs3 (aq) + CacCt, (aq) -> 2KC&e, (agq) t CaCo0Os; (s)
Aeuko ilnpa

Eivail avtidpaon SI1TTARG AVTIKATAOTAONG KOl TTPAYHMATOTTOIEITAl YIOTI
TTapAayetal i¢nua.

qu.
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y) H utrepxAwpudpia gival Evag 1aTpIkdG 6POG, TTOU XPNOIYOTIOIEITAI VIO VO
TTEPIYPAYEI TNV UTTEPEKKPION UOPOXAWPIKOU 0EEOG (aUENON TNG TTEPIEKTIKOTNTAG
o€ UdPOXAWPIKG 0&U) OTO YaOTPIKO uypo. H utrepxAwpudpia ekdnNAwveTal PE
TTOVOUG KaIl KAYIPO (KAOUPEG) OTO OTOUAXI, KUPIWG META Ta yeuuaTta. EkdnAwveTal
KAl JE GAANO CUPTTTWHATA OTTWG VAUTIA KATT. @EPATTEUTIKA OUVIOTATAI N XPAon
avTIOEIVWV PAPPAKWY, OTTWG €ival TO YAAQ TNG payvnoiag.

To y&Aa NG payvnoiag UTTapxel OTa QaPUOKEIa 0 U0 HOPYEG. Z€ DIoKia (XATTIA)
Kal o€ UypO OKeUaoua. To dPaCTIKO CUCTATIKO TOU PAPPAKOU gival TO UdPOEEIDIO
Tou payvnoiou, Mg(OH),. H docoAoyia Tou uypou @apudkou TTou CUVIOTATAl ATTO
MIa @apuakoflounyavia gival 425mg Mg(OH), avd koutaAdki dnAadn
425mg/5mL.

2€ KABe TTapTidA TTAPAYWYNG TOU QOPUAKOU TTPETTEI VA EAEYXETAI N TTAPATTAVW
doooloyia.

‘Evag XNUIKOG, yia va eAéygel T doooAoyia Tou uypoU OKEUAOPATOG O€ KATToI
TTaPTIOA, EPYACTNKE WG £EAG:

Mpe 20mL atré 10 UyPS OKeUOOHA Kal Ta oyKouéTpnoe pe didhupa HCE 2M. ‘Ekave 2
OYKOUETPNOEIG Kal BPAKE OTI 0 HECOG OYKOG TOug ATav 29,3mL.

i. Na KAveTe TOUG ATTAPAITATOUG UTTOAOYIOUOUG, WOTE VA ETTIRERBAIWCETE TV
TTapatmdvw docoAoyia Tou uypoU @apudkou o€ yaAa TnG payvnoiag.

HCe 2M: ota 1000mL &. HC® mrepiéxovral 2mol HCE

29,3 mL - X=; =>x=0,0586mol HC®
Mg(OH), + 2HC® —» MgCe, + 2H,0
1mol 2mol
x1=; 0,0586mol = x1=0,0293mol Mg(OH);
Mr Mg(OH), =58 1mol Mg(OH), J{uyioel 589
0,0293mol - X2=;

= x2=1,6994g ota 20mL uypoU OKEUAOUATOG YAAATOG payvNnoiag

21a 20mL vypoU ok. yaA. Mayvnoiag mepiéxovral 1,6994g Mg(OH),
5mL - X3=;

= x3=0,42485¢g

Apa 1O UYPO PAPHOKO TTEPIEXEI TRV CUVIOTONEVN doooAoyia dnAadn
425mg/5mL.

1.
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ii. Na Bpeite TNV £TTi TOIG €KATO KATA OYKO (YW/V) TTEPIEKTIKOTNTA TOU OKEUAOUATOG | 1M.

o€ Mg(OH),, WoTe AuTA va avaypagei oTnV €TIKETA TOU KABE uypoU Qapudkou.

2t1a 5mL uypouU okeudoparog mrepiExovrai 0,425g Mg(OH),
100mL - X=; = x=8,5g Mg(OH).

Apa n TTEPIEKTIKOTNTA TOU OKeUAopaTog gival 8,5%w/v og Mg(OH)..

TEAOZ EZETAZHX

O AicuBuvTAg

lwavvou Mapiog
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