AYKEIO AINOTMETPAZ 2 XOAIKA) Xpovid: 2017-18

MPANTEZ MPOAIMQrIKEZ EZEETAZEIZ MAIOY- IOYNIOY 2017- 2018
MAOHMA: XHMEIA

Taén: B” Aukeiou Huepopnvia: 24.05.2018
Aidpkela E¢Etaong: 2% wpeg

OAHIIEX

e To ggeTaoTikd dokipio BaBuoAoyeital pe 100 (EKATO) povadeg

Na atravriioeTe kKal oTa Tpia pépn A, B KAI " TOY AOKIMIOY

Na XpnOINOTTOINCETE TO GUAAO ATTAVTHOEWYV

Na ypd@ere pe pIrAe Téva

Emrpémretal n xprion MOVO un  TTPOYPAUMATICOMEVWY  UTTOAOYIOTIKWV

MNXavwyv

Aev TITPETTETAI N XPHON CONUEIWOCEWY OE OTTOIAONTTOTE HOPYPN

o Acv emTpéTTeETal N XPHon 810pOwTIKOU uypou 1} dIopBWTIKAG TaIviag

e Na JeAETACETE ME TIPOOOXA TNV EKOWVNON TWV EPWTACEWV KOl VA
QTTAVTACETE YE OAPVEIQ

e Na ypagete KAOGAPA kai EYANAINQZTA TPAMMATA

e To €CeTaOTIKO SOKiIO atroTeAsiTal atrd 7 (ETTTA) OeAidEG.

AEN OA AOOOYN ZYMIMNAHPQMATIKEZ OAHI'IEZ 'H AIAZA®HNIZEIZ.
KAAH ENITYXIA

XPHZIMA AEAOMENA

ATopIkéG padeg: H=1, C=12, N=14, 0=16, F=19, Na=23, Mg=24, P=31, S=32, Cf=35,5, K=39, Ca=40,
Fe=56, Cu=63,5, Zn=65.

2100epEg 10vTIOUOU:

K(cracoor= 1,8x10°°, Kma= 1,8x10°°, Kcoor= 1,6x10™, Kpup= 7,110, Kgeny = 4,2 x107°, K,, = 107




MEPOX A’: Epwrioceic1 -4
Na atravrioete o€ OAEG TIG epwWTNHOEIG 1 - 4.

Ka0g opBn amravrnon BaBuoAoyeital pe 5 (révre) povadeg (cuvolo 20
MOVAdEG).

MEPOX A’: Epwrtioceic1 -4
Na atravTioeTe o OAEG TIG EPWTNOEIG 1 - 4.

Ka0e opBn amravrnon BaBuoAoyeital pe 5 (Trévre) povadeg (cuvolo 20
MOVAdEG).

Epwtnon 1
Na xapakTneioete WG opBES 11 AGBOG TIG TTI0 KATW TTPOTACEIG OIKAIOAOYWVTAG
TNV ATTAVTNOT 00G:

a) Av og 1L atmmooTtaypévou vepou diapiBaoTtei 1mol agpio udpoxAwpio,HCI, n
TIuA Tou pH Ba augnBei. (wov.1,5)
AdBog. Metd tTnv didAuon Tou HCl oTo vepd, N ouykévipwon Twv HY
augdavetal. ETTopévwg n ogutnTa Tou S1aAUMATOG auidveTal, dpa n TIMA
TOU pH peIwvETal.

B) OAa 1a o&éa katd Bronsted—Lowry eival udpoyovouxeg evwaoelg. (pov.1,5)
2woTo. O¢a kartd Bronsted—Lowry gival evwoeig i 16vTa TTou divouv éva
R TEPIooOTEPA TTPWTOVIO (H'). ETTONéVWG TTPETTEI VO TTEPIEXOUV
udpoyovo.

y) 30mL udatikou diaAUuuatog xAwplouxou vatpiou, NaCl, cuykévripwong
0,3M, xwpiletal o€ ioeg TTooOTNTES. Ta Tpia dlaAUPATA TTOU TTPOKUTITOUV Ba
g€xouv ouykévipwon 0,1M. (Mov.1,0)
AaBog. H ouykévrpwon Tou S1I0AUMATOG TTapApEVEl OTAOEPH EQOOOV BeV
mpooTéOnKe dlaAupévn ouoia | TTPOooTEONKE /apaipédnke S1aAUTNG.

8) MaBnTAG ekTéEAECE TPEIC OYKOUETPNOEIG aKPIBEIag KaTaypda@ovTag Ta 1o
KATW atroteAéopara:
V1=9,4mL, V,=9,2mL, V3=9,15mL

O 10080vapog OYKOG TTOU UTTOAOYIOE €ival:V gos.= 9,25mL. (Mov.1,0)
ANdBog. O 1008Uvapog O6ykog Oa utroAoyioTei Ao TIG METPROEIG
V,=9,2mL, V3=9,15mL, a@oU n mpwTtn METPNON SIaQEPEl TTEPIOCCOTEPO
amrd 0,1 mL a1rd 116 AAAeg BUO HETPAOEIG.

Epwtnon 2
2ag divovtal Ta Mo KATW {eUyn OUCIWV:
i. Aeukd oTeped Benkd aoBEoTio,CaSO,4 Kal AEUKO OTEPED
avBpakikd acBéaTio, CaCOs3
ii. ApyupOxpwuo oTEPEd Mg Kal apyupoxpwiuo Ag



a) Na ypayeTe €va Kove avTiIOPACTHPIO PE TO OTTOI0 PTTOPEITE VA OIOKPIVETE
METALU TOUG TIG OUCIEC OTA TTIO TTAVW CeUyn. (Mov. 0,5)

Apaié diaAupa HCI

B) Na ypdyete TNV TTApATAPNON OTNV OTTOIA BACIOTAKATE YyIa Tn dIAKPIOT TOUG.
(Mov. 2)
(1) : oto avBpakiké acBéoTio, CaCO3 Ba TrapatnenOsti appicuog
oT1o 0€1K6 aoBéoTio,CaSO, dev Oa Exoupe avtidpaon.
(n): oto payvioio Ba Traparnpn@ouv Quoalideg axpwpou agpiou Ho,
oToV dpyupo dev Ba éxoupe avTtidpaorn).

Y) Na ypAweTe TIG XNMIKES avTIOPACEIG TTOU TTpaydaToTrolouvTal.  (uov. 2,5)
CaCOg3(s) +HCI(aq) —CaCly(aq) +H,0O(l) +CO2(g) 1

Mg(s) + HCl(aq) —MgClz(aq) + H2(9)1

Epwtnon 3

O 08¢giktng Kkuavouv TnNG BupoAng ue Cwvn ektpotng (Z.E) : 1,2 - 2,8,
XpwuaTi¢eTal KOKKIVOGS yia pH< 1,2 kai KiTpIvog yia pH>2,8.

Na g€nynoete av o 1o Tavw O€ikTNG:

a) Ba ptTopouce va xpnoigotroinBei yia didkpion diaAupatog HCI 1M artrd

d1dAupa HCI 0,001 M; (uov.3,0)
HCI 1M HCI 0,001M
[H]=1M [H']=0.001M
pH=-log[H"] =0 pH=-log[H"] =3
XPWHA SEIKTN : KOKKIVO XPWHa SeiKTN : KiTPIVO

Etropévwg o deiktng Oa pmropouoce va Xpnoigotroindsi yia tTnv didkpion
TWV U0 SIOAUHATWV.

B) cival kKatdAANAog yia Tnv oykouéTpnon dlaAupatog CH3COOH pe didAupa
NaOH; (Mov.2,0)

O &¢ikTng dev gival katdAAnAog .To pH oTo 1008UVaNO onpeio Ba ivail
MeEyoaAUTepo amrd 7 , emeidi 10 GAag mrou oxnuarti¢etar (CH3;COONa)
udpoAucTtal BaciKd.



Epwtnon 4
A. Z¢ éva doxeio pe EUPBOAO £XEI ATTOKATOOTABEI N TTIO KATW XNMIKK I00PPOTTIA.
4HClg) + Oz =— 2Clyg + 2H,0 AH>0
a) Na xapaktnpioete TNV avtidpacon wg evoobepun i €EWOepUN.
(Mov.0,5)
A@oU yia Tnv avridpaon 1oxvel AH>0, dpa Q < 0, n avridpaon eivai
evdo0eppn.

B) Na ypdyete Tpog Ta TTOU Ba YETATOTTIOTEI N BE€0N XNMIKAG 1I00pPOTTIAG TNG
avTidpaong (de€id, apioTePd, Kapia JETABOAR), Xwpig eERynon, otav:

(Mov.2,0)
i. OimTAaoiaoTei 0 Oykog Tou doxeiou
ii. MeIwBei n Bepuokpaaia
iii.  TTpooTeBEi apaid didhupa NaOH
Iv.  TTpoOTEBEI KATAAUTNG

i. aploTEPA
ii. aploTepA
iii.aploTepd
iV.KapIG peTaBoAn

B. AivovTai ol TTI0 KATWw XNMIKES I00PPOTTIEG:
i HO) +C ===CO) + Hzg

i. Na@) + Ozg) =2NO(

iil. Pb|2(s) —_— Pb2+(aq) + 2|-(aq)
a) Na ypdyeTe TT0IEG aTTO TIC TTIO TTAVW XNMIKES ICOPPOTTIES EivVal OUOYEVEIG KOl
TTOIEG ETEPOVYEVEIG. (Mov.1,5)
i. ETEPOYEVNG
ii. OMOYEVAG
iii eTEpOYEVAG

B) Na ypawete TNV €kppacn TG oTaBePAS XNMIKNAG IC0PPOTTIAC YIa TN XNMIKN

eCiowon (i). (Mov.1,0)
[CO] [H2]
Ke = ———
[H20]

MEPOX B’ : Epwrriosig 5 - 10
Na amravrioere oe OAeg TiIG epwTAoEIS 5 - 10. KdBe opBn amdvrnon
BaBuoAoyeital pe 10 (d5éka) povadeg (cUvoAo 60 povadeg).



EpwTtnon 5
MaBnTtég TnNg B’ Aukeiou ekTéAeoav Ta 1m0 K&Tw TTEVTE TrEipauarta (M1-M5).

M1- e oteped 0gkd vaTplio,CH3COONa, tpooTiBevial PEPIKEG OTAYOVEG
udpoxAwplikou ogéog, HCI.

N2-2¢ oteped xAwpiouxo aupwvio, NH4CI, rpooTiBetal didAupa udpoteidiou
Tou vaTtpiou, NaOH kai Ogppaivetal eAagppd.

N3 -e pviopata xaAkou, Cu, TTpooTiBeTal TTUKVO BIGAUMA VITPIKOU O&EOG,
HNO:.

M4- 2e OiGAupa vitpikou o18rpou, Fe(NO3);, TpooTiBevial  oTaydveg
dlaAupartog udpoteldiou Tou vartpiou, NaOH .

M5-2¢ didAupa viTpikoUu poAupBdou, Pb(NOs),, TTpooTiBevTal apxIKG oTayoveS
dlaAupatog udpogeidiou Tou vartpiou, NaOH, kai akoAoUuBwg Trepicoeia
dlaAupaTog udpoteldiou Tou vaTpiou.

Na ypaweTe:
o) pia egeavr) TTapaTthPNon TTOU QVAPEVETAI KOTA TNV EKTEAEON KABEVOG aTTO
TQ TTI0 TTAVW TTEIPAUATA. (Mov.3,0)

M1: Mapdyeral GxpwpHo aépio PE pUPWDBIA §Id10U

MN.2: Napdyeral GXpwWHO AEPIO PE ATTOTTVIKTIKI MUPWOIA

MN.3: O xaAk6g diaAveTal i} To didAupa XpwuaTieTal TTPACIVO N
TTAPAYETAI KAOTAVOXPWHO CEPIO

M4: ZxnuartideTal i{nua R KAPEKOKKIVO (KACTAVOXPWHO) i{npa

MN5: mwapdyeral domwpo idnua , To ilnua diaAveTal.

B) TIC OXETIKEG XNMIKES avTIOPACEIC yIa KABE TTEipaua. (Mov.7,0)

M1: CH3COONa + 1. HCl — CH3;COOH(Qg) 1 +NaCl

M2: NH4Cl +NaOH —NH;3(g) 1 + H,O + NaCl

M3: Cu+ 1w HNO3; — Cu(NO3), + NOx(g) 1 + H20

M4: Fe(NO3); + NaOH — Fe(OH); (s)| + NaNOs3

MN5: Pb(NO3), + NaOH — Pb(OH); (s) | + NaNO;
Pb(OH), +NaOH — Na,PbO(aq) + H,O

EpwTtnon 6
& Kevo doxeio oTaBepou dykou 2 L, atoug 8°C, eicdyovtal 6 mol N, kai 9 mol
H,, otréte ammokabioTaral n iIcoppoTria:

SHag + Nag === 2NHjs(

2TNV  KATAOTOON 100ppPOTTiag  TrepiExovial  o1to  doxeio  4mol  NHs.



a) MNoio aépio BpiokeTal o€ Trepiooela. Na SIKAIOAOYNOETE TNV ATTAVTNOT 0OG.
(Mov.2,0)
3Hyg) + Nag ~— 2NHs(q)

Av avridpaoouv 9 mol H, yxpeiadovrar 3mol N,
(Treproocetouv 3 mol Ny)

Av avtidpdoouv 18 mol H, yxpeialovralr 6mol N,
(dev utrdpyouv diabéoipa 18mol Hy)

Apa 1o N, BpiokeTal o€ TEpioOElQ.

B) Na uttoAoyioeTe:
i. T ouoTaon TOU PEIyMATOG OTN B€0N 1I00PPOTTIAG. (Mov.2,0)
3Hag  +  Nyg = 2NHsq
apxIKa 9mol 6mol
avTEdpacav 3x(6mol) X(2mol)
TTapAyovTal 2x(4mol)
I00PPOTTIA 9-3x(3mol) 6-x(4mol) 2x(4mol)

2X =4 mol — x=2mol
20oTaon HEiyHaTog oTnv Béon XNUIKNAG 1I00ppOTTiag
3mol H>
4mol N
4mol NH3
ii. TNV a1rédoon TnNG avtidpaong. (Mov.2,0)

MoodTnTa TTPOIGVTOG (TTPAKTIKA)

Atrédoon avridpaong =
MoodTnTa TTPOoIdvTOg (BEWPNTIKAG)

Y1roAoyIiouog TTooOTNTAG TTPOIOVTOGS (0EWPNTIKA)

3H2(g) + N2(g) e 2NH3(9)
OTOIXEIOMETPIKA 3mol 2mol
9mol X = 6mol

MoodéTnTa TPOoidvTOog (TTPAKTIKA) = 4moOl

4
Atrédoon avridpaong= P = 0,667 n 66,7%



iii. TN oT0BEPA 1I00ppoTTiag Kc. (Mov.3,0)

[NH;]? [4mol/2L]? [4mol/2L]?

= = = 0.5926
[H2]® [N2] [3mol/2L]3 [4mol/2L] [3mol/2L]3 [4mol/2L]

Y) Av ue Tn peiwon NG Beppokpaciag n ammdédoon TnG avTidpaong augaveral,
va ypayeTte av n avridpaon gival evdoBepun 1 e€wBepun. Na dikaloAoynoeTe
TNV ATTAVTNOT] 0OG. (Mov.1,0)

Epoocov pe Tnv peiwon tng Begppokpaciag , augdveral n amrédoon Tng
avtidpaong ,dnAadn n 8éon TNG XNMIKAG ICOPPOTTIAG HETATOTTI(ETAI TTPOG
TO TTPOIOVTA, N avTidpaon gival eEWOepUN.

Epwtnon 7
A. Aivovtal Ta ak6AouBa udaTikad SIaAUNOTA OAATWV:

i: NaCN ii: KoSOy4 iii: NH4F  iv: CH;COONa

a) Na xapokTnpioeTe To KABe dIGAUPA WG 6&Ivo, Bacikd A oudéTepo. (pov.2,0)
i: NaCN Baoiké

ii: KoSO,; oudérepo

iii: NH4sF - 6&ivo

iv: CH3;COONa Baocikd

B) Na dikaloAoynoeTe TNV ATTavTnor cag Jovo yia 1o didAupa NH4F. (pov.2,0)

To ahag NH4F trpoépyetal atrd acBevég ofu kKal aoBevig Baong. Ereidn
T0 Kiyr > Knps  , TO GAag udpoAieTal 6§iva.

y) Na ypdyere tn/Tg xnuUIKA/EC avTidpaon/eic udpoAuong Tou dAAATOG
CH3;COONa. (Mov.2,0)

CH;COONa — CH3COO™ + Na'
CH3COO  + H,O === CH3COOH + OH"
Na" + H,O — X

B.a) Na ypdwete TT010/TTOI00 OTTO TOUG TTAPOKATW OUVOUQOPOUS oXnMaTICEl

PUOMIOTIKO dIGAUpA: (Mov.2,0)
i: HCI-NH,4CI ii: HF-KF iii. HCOOH-HCOONa iv: NH3- NH,CN
i: HCI-NH4,CI - pn puBpioTiké di1dAupa

ii: HF-KF - PUOMIOTIKO SIGAUMQ

iii: HCOOH-HCOONa - puBuioTikO d1GAupa
iv: NHs- NH,CN - puBu10TIKS S1dAUpa
7



B) Na ypdwete av n TPOOBAKN MIKPAG TTOOOTNTAG OTTOOTAYUEVOU VEPOU OE
PUBUIOTIKO BIGAUpa PeTaBAAAEL i Bev PETABAAAEI TO TTEXA, pH, Tou diaAUuaTog,
OIKAIOAOYWVTAG TNV ATTAvVTNOr 00G. (Mov.2,0)

Agv peraBdaAAeTal n TignR Tou pH yiati n JeTABOAR TG CUYKEVTPWONG TOU

o&€og (4 TnG BdAong) wg TTPOg TNV METABOAR TNG CUYKEVTPWONG TOU
aAarog diatnpeital oTadepn.
Etropévwg dev petafdAAeral n ouykévripwon [H'] (4 [OH])

K ogtoc X C ogtoc 4] K gaong X C paong

[H'] = [OH] =
C dAaTog

dAatog

EpwTtnon 8

H aupwvia,NHs, gival dxpwpo agéplo Ye peyaAn dIaAUTOTNTA OTO VEPO.

a) Na utrohoyioeTe Tn poplakdTNTa dilaAuparog NHsz pe pH=11. (Mov.3,0)
NH; +H,O0 === NH, + OH

pH+ pOH =14 — pOH =14- pH =14-11=3

[OH] =10 P°" =102 =0.001M

[OH] = /KB +CB — [OH]?= KB + CB — CB =[OH)?/ KB = (10°)? /1.8x10™
CB =10°/1.8x10° = 0.0556M

B) ¢ 500 mL O&ioAUpOTOG auuwviag, oTo otroio TrepiExovTal 1,7 g NH3
TTPooTiOevTal Xwpig peTaBoAr dykou, 0,05 mol HCI.

Na utroAoyioeTe To0 pH TOU dlOAUPATOG. (Mov.5,0)

M, (NH3) = 14+3x1 = 17 — 1 mol NH; = 17g

1 mol NH3 quyiouv 179

X 1.79 — x=0.1mol

NHs  + HCl == NHJCI
aApXIKA 0.1mol 0.05mol
avTEdpaocav 0.05mol 0.05mol
TTapAyovTal 0,05mol
I00PPOTTIA 0.05mol 0 0.05mol




. - = 1.8x10°M
[OH] = (0.05 mol/0.5L) X

dAarog

pOH =-log [OH] = - log (1.8 x 10™) = 4.74
pH = 14-pOH = 9.26

Y) Na ypdawete duo 1pdTTOUG avixveuong TG NHz; oT10 epyacThpio.  (pov.2,0)

(a)OTav TmAnocIdoouphe KOVTa oOTnv aépia agpwvia, pdpdo Tou Tnv
éxoupe nOn Pubicer og TTUKVO UBPOXAWPIKG 0&U, TrapATNPOUME
dnuioupyia dotrpou Katrvou (oxnuationpog NH,CI).

(B)Otav TtAnocidooupe KOvTd OTNV déplad ApUWYVia, dINONTIKO XapTi
EUTTOTIOMEVO PE PAIVOAOPOAAEIVN , TO XpWHA TOU OEIKTN YiVETAI KOKKIVO.

EpwTtnon 9
A. AivovTal o1 Mo KATW XNMIKEG EEIOWOEIG:
i. NH; +H,O == NH4 + OH
ii. NHi +H,O0 == NHz + HO"
a) Na utrodeiete Ta cuCuyr Ceuyn og¢€og — Baong kKatd Bronsted—Lowry otnv
KdOe avtidpaon. (Mov.2,0)

ouluyéc (euyoc
| |
NH3 + H,O =<~— NH," + OH

B?Gﬂ (1) 0gu (1) Oél';(-?) Béon (2)

ouluyég Ceuyog

ouluyéc CeuyocC
|
NH,* + H,O =—= NH3 + H3O"
ogu (1) Bdaon(1) Bdcrll (2) ogu (2)

ouQuyEg Ceuyog

B) Me avagopd TG TTIo TAvw avTidpdacelis va dikaioAoynoete yiati o H,O
OUNTTEPIPEPETAI WG AUPOAUTNG. (Mov.2,0)

2tnv avridpaon (1), To H,O ocuptrepipéperal oav ofu Karda Bronsted—
Lowry evw otnv avridpaon (11) To H,O cuptrepipéperal oav Baon Katda
Bronsted—-Lowry. ETropévwg 10 H,O xapakrtnpieral cav au@oAuTng.



B. Na utroAoyioete Tov Oyko dlaAUpaTog udpoxAwpikou ogEog, HCI, 36,5% K.0
(%w/v) TTOU aTTaITEITAI VIO TNV TTapackeun 2L diaAUuatog ouykévipwong 2M.

(nov.2,0)
Mr (HCI) = 1+35.5=36.5
1 mol = 36.5¢g
AigAupa 2M — 1 L mrepiéxer 2mol
2L X —  x=4mol — x =4 x 36.5=146g HCI

100mL diaAvparog mrepiéxouv 36,59
X 146g — x=400mL

. 800 mL &iaAUpartog udpoeidiou Tou vatpiou, NaOH, dyvwoTtng
OUYKEVTPWONG e¢oudeTepwvovTal TTANPwWS atrd 200 mL diaAupaTog B<lkou
o0&éog, H,SO4, ouykévipwong 2M.

a) Na ypdweTe TN XNMIKN €€icwon TnG avTidpaong. (Mov.1,0)

2NaOH + HSO, — Na,SOs + 2 Hy0

B) Na utroAoyioete Tn ouykévipwon diaAupatog NaOH. (Mov.3,0)

H.SO, 2M — 1000mL Trepiéxouv 2 mol H,SOq4
200mL X — x=0,4mol

2 NaOH + H,SO, — Na,SO, + 2 HO
2 mol 1 mol
X 0.4 mol — x=0,8mol

800mL Trepiéxouv 0,8mol
1000mL X — X=1mol — Cyaon=1M

Epwtnon 10
A. Na ypayere Tov aplBud ogeidwong (A.O) Twv oToIXEiwv TTOU E€ival
UTTOYPOUMIOMEVA.

i. NO, il. 0O, iii. MgCrQOg4 \Y2 NH4+ (}JOV.2,0)
+4 0 +6 -3
B. AivovTai o1 o KaTw XNUIKES €CICWOEIG:

i S+ O, —» SO,

i. SOz + H, O —» H,S0,
ii. C +0,—@8 CO,
iv. H,O + CO, — H,CO3

a) Na ypdwete TToIEG  €ival O&EIdOAVAYWYIKEG KAl TTOIEG WETAOETIKEG (UN
o&e1doavaywyikEg). (Mov.2,0)

10



i. Og&eaidoavaywyikni avrtidpaon
ii. MeTa@eTikn avTidpaon
iii.  O&e1doavaywyikni avrtidpaon
iv. MeTaBeTIkn avTidpaon

B) Ze TTo10 a1ré TIg avTIdpdoelg To B¢io (S) o&eidwvetal; Na dIKaloOAOyAOETE TV
ATTAVTNOT 0ag YE TN XPHOoN TwV apIBPwyV ogeidwong. (Mov.1,0)

To S o&eidwveral otnv avridpaon (1) emeIdn o apiBudg oeidwong Tou
augdaveral atrd 0 og +4.

I". Aivovtal o1 1110 KATw 0&eIdoavaywyikEG avTidPAOTEIG:

i P + HNO3; + H,O ——» H3PO, + NO

ii. L + HNOg(Tr) e HIO3 + NO, + H,O
o) Na CUPTTANPUWOETE TOUG CUVTEAEOTEG TWV AVTIOPACEWV (Mov.4,5)
1x5e =5e
| |
0 +5
i. 3P + 5HNO; + 2H,O —» 3 H3PO4 + 5NO
+5 +2
\ J
1 x 3e=3e
2x5e =10e
[ |
0 +5
ii. I + 10 HNOg(Tr) — 2 HIO3 + 10NO, + 4H,0
+5 +4
| J
1 x le=1e

B) Na ypawerte yia Tnv avTtidpaon (i) Troia gival n oeIdwTIKA ouaia.
(Mov.0,5)
ZTnv avridpaon (1) o§e1dwTikA oucia gival n HNO3.

MEPOX I": Epwrhosig 11-12
Na atravTioeTe o€ OAEG TIG EPpWTROEIG 11-12.

KdBe opBn amrdvrnon BaduoAoyeital pe 10 (déka) povadeg (ouvoAo 20
HOVAdEg).

11



EpwTtnon 11
Aivetal n Mo KATw KAPTTUAN oykopéTpnong 20 mL udatikoU dIaAUNATOS 0EE0G
HA pe titAodotnuévo didAupa NaOH 0,1M:

14
12
10

&

pH

[ T L% R N ]

25

Wiyaon (L)

a) Na ypdweTe O€ TIOI0 ONMPEIO TNG KAPTTUANG oykouétpnong (A,B,ILA) T10
udaTIKG OIGAUNA TNG KWVIKAG QIAANG TTEPIEXEI MOVO:

i. A&Aag , ii.  A&Ahag kai Bdon, iii.  ogu, Iv. A&Aag kal ogu
(Mov.1,0)

i. @GAag: onueiol
ii. d&Aag kail Baon : onueio A
iii. o&u:onueio A

iv. @&Aag kal o8y : onueio B

B) Na utroAoyioeTe:

i.  Tn poplakdTNTa TOU dIOAUPATOG TOU 0&€og HA. (Mov.2,0)
Vi =10mL NaOH 0,1M

1000mL Trepiéxouv 0,1 mol
10mL X — Xx=0,001mol

HA + NaOH — NaA + H,O
Imol 1 mol
X 0.001mol — x=0,001mol

20mL d1aAvparog HA Trepiéxouv 0,001mol
1000mL X — x=0,05mol
CHA = 0.05M
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ii.  To pH Tou apxikou diaAUuaTog Tou 0&Eog, av n oTabepd diIdoTaonG Tou
eival Ko€ = 2.107°. (xwpic Tn Xpron TS KAuTUAng) (Mov.1,5)

[H] = /Ko& * Co§ =/2+10-5%0,05=v/10"6=10°M
pH =-log [H"] =-log (10°%) =3

iii.  To pH Tou dIAAUPATOG TTOU TTPOKUTITEI OTAV OTO APXIKO dIGAUNA £Xouv
TrpooTeBei 6mML diaAUuarog NaOH 0,1M. (Mov.3,0)

VNaon = 6 mL
Cnaon =0.1M

1000mL Trepiéxouv 0,1 mol
6mL X — x=0,0006 mol

20mL diaAvparog HA Ttrepiéxouv 0,001 mol
(utroAoyioTnke oTo B(1))

HA + NaOH — NaA + H,O
Apxika 0,001 mol | 0.0006mol

Avtédpaocav | 0.0006mol | 0.0006mol

Mapdyovrai / / 0,0006mol

TeAIka 0.0004mol 0 0.0006mol

Anpioupyeital pubpIoTIKG SIGAUNA, ETTOPEVWG:

2 x10® x (0.0004mol /0.026 L)
(0.0006mol / 0.026L)

[H] = = 1.33x10°M

pH = -log [H] = -log ( 1.33x10”) = 4.88

Y) Na emmAéCeTe TTOI0G OTTO TOUG TTAPOKATW OEiKTEG €ival KATAAANAOG yia TNV
MO TTAVW OYKOUETPNON KAl YIOTI; (uov.1,75)

i. TMopTtokaAi Tou ueBuhiou  Kd =10
i.  PaivohopBaAgivn K& =107
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MopTtokaAi Tou peBuliou K3 =10" — pKs =4 — Zkvn ekTpoTAG: 3 -5
®aivoAoPBaAgivn K5 =10° — pKs =9 — Zwvn eKTpoTAG : 8 - 10

O d¢ikTng TTOU €ival KATAAANAOG yia TRV IO TTAVW OYKOMETPNON €ival N
@aivoAo@BaAgivn yiati n {wvn EKTPOTTAG TNG BpiokeTal péoa oTnv {wvn
egoudeTépwong.

8) Na ypdweTe av dnuioupyeital ceAaApa Kai Ti €idoug ( BETIKO 1 apvnTIKO) 0TV
MO TTAvW OoyKopEéTpnon eEoudeTépwong Otav KATd Tnv TTPOETOINOCIA TNG
OYKOUETPNONG N TTPOXO0Ida EETTAEVETAI POVO HE QTTOOTAYHEVO VEPS TIPIV TO
YéMIOUa TNG pE PETPO. Na dikaloAoynoeTe TNV aTTdvTnon oag. (Mov.0,75)
To o@dApa Tou dnuioupyeital gival BETIKO , a@ou HETA To ETTAUMA TNG
TTPOXOISAC HOVO ME OTTOOTOYHMEVO VEPO, I OUYKEVTPWOTN TOU HETPOU
MEIWVETAI AOyw apaiwong, dpa 0a atraiTnOsi peyaAUTEPOG OYKOG METPOU.

Epwtnon 12

2 g akdBaptou Fe diaAuBnkav oe apaid didAupa H,SO4 kal 10 didAupa
OUPTTANPWONKE PE atTooTayUEVO VEPO PEXPI TEAIKO Oyko 100 mL (SidAupa A).
21n ouvéxela 10 mL a1rd 10 didAupa A oykopeTpnBnkav pe didAupua KMnOy
0,025 M trapouaia H,SO4. O péoog 6ykog Tou péTpou fTav 20 mL.

AivovTtai o1 avTidpAoEIg TTOU TTPAYUATOTTOINBNKAV OTAV TTIO TTAVW di1adikaaia.
Fe + H,SO,—>»FeSO, + H»
FesO, + KMnO, + H,SO,—> Fez(SO4)3 + MnSO, + KySO, + H»O

a) Na ypdWeTe TOUG CUVTEAECTEG TWV TTIO TTAVW AVTIOPACEWV. (Mov.2,0)

Fe + H,SO, —» FeSO, + H,
Agv xperalovral ouvtTeAEOTEG

2 xle =2e
[ \
+2 +3
10 FeSO,4 + 2 KMnO,4 + 8 H, SO, —5 Fez(SO4)3 + 2 MnSO, + K,S0O,4 +8 H,0O
+7 +2
\ )
1 x5e =5e
B) Na utroAoyioeTe TN poplakdTNTA TOU BIAAUPATOG A. (nov.3,0)

CKMnO4 =0.025 M
1000mL Trepiéxouv 0,025 mol
20mL X — X =0,0005 mol
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10 FeSO,4 + 2 KMnO4 + 8 H,SO, — 5 Fez(SO4)3 + 2 MnSO,4 + K2SO4 +8 H,O
10 mol 2 mol
X 0.0005 mol — X =0,0025 mol

10mL  Trepiéxouv 0,0025 mol
1000mL X — x=025mol — C=0,25M

Y) Na Bpeite TNV % K.J. TTEPIEKTIKOTATA TOU deiypaTog o€ Fe. (Mov.4,0)

10mL ®&i1aAvparog Ttrepigxouv 0,0025 mol FeSO,4
100ml X — X =0,025 mol

Mr (FeSO,4) = 56+32+4x16=152
1 mol =1529g

0.025mol x 152 g/mol = 3.8g

Fe + H,SO, —» FeSO, + H,

1 mol 1 mol
569 1529
X 3.89 — X =149

29 deiyparog TrepiExouv 1,49 Fe
100g X

% K.J. (Fe) = (1.4/2)x 100 = 70 %

0) Na ava@épeTte TTWG avayvwpieTal To TEAIKO ONPEIO TNG OYKOUETPNONG.
(Mov.0,5)

MeTd To TEAIKO OnpEio TNG OYKOMETPNONG , OTaV dnAadni o FeSO, éxel

0&e1dwoei 6Aog amrd To KMnO, , € TRV TTPOCOAKN TNG TTPWTNG OTAYOVAG

KMnQO,4 10 S1GAUpa oA OTNV KWVIKH @IGAN Ba aTTOKTAOEI AVOIKTO 100€G

XPWHO.

€) Na vypayere 11 o@GAua Oa TIPoKAAéCcEl OTNV  OYKOWETPNON av

xpnoiuotroinBei didAupa HCI avti didAupa HSO,,

(Mov.0,5)

Oa éXoupe BeTIKO oPAApaQ.

TEAOZ EZETAZHZ

AIEYOYNTPIA
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