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e Na amravrioete kai Ta Tpia pépn A’, B kai ' Tou dokipiou.

e Na ypdayete OAEG TIG ATTAVTACEIG OAG TTAVW OTO EEETAOTIKO SOKipIO.

e EmiTpémreral n xpRon HOVO Hn TPOYPAHMHATI{OMEVWY UTTOAOYICTIKWV
HNXAVWV.

o Agv EMITPETTETAI N XPON CNUEIWOEWV CE OTTOIASATTOTE HOPPN.

o Acgv emiTpétreTal n Xprion 810pOwWTIKOU uypou 1 S10pOWTIKAG
TaIvViag.

e Na peAETACETE PE TTPOOCOXH TNV EKPWVNON TWV EPWTACEWV KAl va

OTTOVTOETE HE CAPRVEIQ.

To e&eTaoTIKO dokKiuio BaBpoAoyeital pe ekartd (100) povadeg kai

atroteAgital amrd (14) oelideg.

XPHZIMA AEAOMENA

Atopikég padeg:Na=23. Cl=35,5,C=12 Ca=40, O=12,

[L, O=16, Na=23, S=32, K=39, Fe=56, Cu=63,5, Zn=65
TTa0epéC NAEKTPOAUTIKAS didoTaong: Kucoon = 1,6x10™
KcHs;CcooH= KNH3,=1,8><1()'5

Fpappopopiakdg 6ykog agpiwv o€ Kavovikég ZuvBnkeg = 22,4 L




MEPOZ A": Epwtiicsig1 -4

Na atravrioeTe o OAEG TIG EPWTNOEIG 1 - 4.

Ka0g opBn amravrnon BabpoAoyeital pe 5 povadeg (cuvolo 20 povadeg).
EpwTtnon 1

(a) i. T ekpddlel n HopIAKOTNTA VOGS OIAAUNATOG; (wov.1)

Ta moles Tng diaAupévng ouciag og 1000 mL SiaAUpATOG.

ii. Moleg €ival o1 HOVAdES EKPPAONG TNG HOPIAKOTNTAG; (Mov.1)
MAmol/L Amol L™

(B) Z& 200 mL diaAupaTtog XAwpiouxou vaTtpiou (NaCl) repiéxovtal 5,85 g kabBapou

NaCl. Na Bpeite Tn poplakOTATA TOU OIGAUUATOG. (Mov.1)

Mr (NaCl)=58,5, poplakoTnTa (Ouykévrpwon) C=m.1000/ v. Mr
C=5,85. 1000/ 200. 58,5 = C=0,5M

(y) Z& 200 mL diaAupartog H,SO4 2M TrpooTiBevtal 300 mL vepou.Na uTToAoyioETE TN

OUYKEVTPWON TOU JIOAUMOTOG TTOU TTPOKUTTTEL. (pov.1)

Ci.Vi=C.V, = 2200=500.C, = (C,=0,8M

(®) Noéoa Aitpa vepou TrpéTTel va TpooTeBouv o€ 3 L diaAupatog NaCl 1M yia va

TTpokUwel didAupa NaCl 0,1 M; (Mov.1)

Av X gival Ta L vepoU TTou TTPETTEl VA TTPOoTEOOUV
Ci.Vi=C,.V, = 31=0,13B+X) =X=27L

EpwTtnon 2

(a) Ze OOKINOOTIKO CwAnva TTou TTEPIEXEl dIdAupa udpoxAwpikou ogfog (HCI)
KaTtaypa@eTal n Bepuokpacia pe 1 xpenon OeppouéTpou OTTWG OeiXvel TO TTIO
KATw oxnua. ZTn ouvéxela TpooTiBeTal Tailvia payvnoiou (Mg) Kal PETA TNV
oAokAfpwon TNG avtidpaong karaypd@etal kal TTaAl n Beppokpacia. O1 duo

ouacieg avTIdOPOUV CUP@WVA WE TRV TTIo KATW avTidpaon:
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APXIKA  T1eNIKA
£vOeIln fUBSIFN

Mg + 2HCI — MgCl; + H;

I. Na ypAyeTe TT0IEG OUTIEG ATTOTEAOUV TO OUCTNUA TNV TTIO TTAVW avTidpaon.
(nov.1)
Mg, HCI, MgCl,, H;
ii.Na ypdwete 00 UAIKA TTOU aTTOTEAOUV PEPOG TOU TTEPIBAAAOVTOG.
(Mov.0,5)
OepuOPETPO, SOKINAOTIKOG CWARVAG

iii.Na ypaweTte pia ueTaBoAr 1Tou Ba TTapaTnPAoeTe 0TO TTEPIBAAAOY.  (MOV.1)

H Oeppokpaciag Tou OSoKIJaOTIKOU CwAAva (| Tou OepuopéTpou) Oa
augnOei
iv.Na ava@EépeTe KOTA TTOOO N EVEPYEIQ TOU CUCTHHATOG Kal TOU TTEPIBAAAOVTOG
augnonke r PEIWONKE; (Mov.0.5)
- H evépyeia Tou ouOTAPATOG PEIWBNKE
- H evépyeia Tou repIBdAAOVTOG auénBnke
(B) Aivetal n 1Mo KATW BeppoxnuIKn e€icwan.
Cs + Oy —>» COyq AH=-292KJ

i. Mwg Ba xapaktnpi¢ate TNV TTI0 TTAVW avTidpaon, e¢wBepun f evddBepun; Na
OIKAIOAOYNOETE TNV ATTAVTNOT OOG. (Mov.1)

ESwBeppun apou AH eival apvnTiko

( AH=H mPOIGVTWV — quan(bVva, quan(bVva >H 1'rpo'|'6V'rwv)

ii.Na dnuioupyAoeTe TO evepyelakd didypaupa TAG TTIo TTvw avTidpaong.

A (}JOV.'] )
H (KJ) Ci + Oy avVTIBPWVTA
AH< 0
COs Y TpoidvTa
» [Nopeia avtidpaong



EpwTtnon 3
(a) Aivovtal ol 1Mo KATw BgpuoxnuIkES avTIdpAoelS Kauong Tou uebaviou ol
OTTOiEG  TTpAyPATOTIOIOUVTAl KATW ATl TIG idIEG OUVONKEG TriEONG  Kal
Bepuokpaaciag
CH4(g) + 20, (9) —»C0O2(g) + 2H,O () AH=-890KJ
CH4(g) +20;(9) —CO;,(g) + 2H,0 (g) AH=-802KJ
Na €gnynoeTe yIaTi yia TIG IO TTAVW AvTIOPACEIG N UETABOAN TNG EVBOATTIOG £XEI
OIOQOPETIKA TIUN. (Mov.1)
H @uoiki KatdoTtaon Tou vepou otnv 1" avridpaon tival og uyp @don
evw otn 2" ot aépla @don Kai | @UON TWV AVTISPWVTWY 1 TIPOIOVTWYV Eival
£vag aT1rd TOug TTapAyoVTEG TTou £TTNPEedadel To AH.
(B) Aivetal n BgppoxnuIKn egiocwon:
CaCO3(S) —>» CaO (S)+CO;,(g) AH=+178.3 kJ/mol
Na uttoAoyioB¢i To TTogd BepPdTATAG TTOU Ba atroppo@nBei atrd Tnv didoTracn
20 g CaCO3(S). (uov.2)
Mr cacos) = 100
100 g CaCOs3 — 178,3KJ
20g X; X = 35,66 KJ
(y) Aivovtal o1 TTpOTUTTEG EVOAATTIEG TWV OECUWV: (Mov.2)
H-H : +436kJ/mol, CI-Cl : +243kJ/mol ,H-Cl : +431kJ/mol

Na uttoAoyioceTe TNV TTPOTUTIN YETABOAR TNG evOaATTiag (AH°) yia Tnv 1o KAaTw
avTtidpaon.

Ha(g) + Cla(g) — 2HCI(g)

AHe=2AH deopwyv TTOU S1aoTTWVTAl — ZAH deopwyv 1TOU dnuIoupyouvTal
AHo= (436+243) — 2(431)

AHe= -183 KJ
EpwTtnon 4
2 (a).i Aivovtal o1 o KATW 100pPOoTTiEG. Na TIG XAPAKTNPICETE WG OUOYEVEIG I
ETEPOYEVEIG. (nov.1)
l. N2(g) + 3H2(9) ——— 2NH3(g) _omoyevig
.C(s) +O2(g) =—— CO2(9) ETEPOVEVIG



ii. Molo gival To KPITAPIO OTO OTTOIO £XETE BACIOTEI YIA VA TIG XOAPAKTNPIOETE WG
OMOYEVEIC/ETEPOYEVEIC; (wov.0,5)
AVTISPWVTA KOl TTPOIOVTA OTNV idIa QUOIKA KATAOTAON > OMOYEVIG
AvVTIOPWVTA KAl TTPOIOVTA O& SINPOPETIKA QUOIKN KATACTAON >

ETEPOYEVNG

(B) Aivetal n akdAouBbn XnMIKr 1Ic0ppoTTIa:

CO (g) + Ha(g) =™  CH30H(g), AH<0
1. Na ypdyete TwG Ba geTATOTNIOTE N BE0N TNG XNUIKAG 1I00ppoTTiag (degid/
aploTePA/ Kauld HETABOAR), 6Tav yivouv Ol TTaPaKATW UETABOAEC OTO
ovuoTtnua. Na dikaloAoyAoeTe e ouvTouia KaBe atrdvTnon oag.
- Au¢non ¢ Beppokpaaciag: (Mov.1)
Mpog Ta apioTepd agou n avridpaon gival e§wWOepun Kal n av§non Tng
OepuoKkpaciag euvoei TRV evdo0epun avtidpaon (dnAadn Tnv avridpaon
TTPOG TA APICTEPT)
- MpooBnrkn udpoydvou: (Mov.1)
Mpog Ta d&g1d woTe va KAaTtavaAwBei To udpoyovo JE TV TTapaywyn
TMEPICOOTEPWYV TIPOIOVTWYV WOTE VA ETTAVEABEI XNHIKH 1ICOPPOTTIAL.
- AU&non Tng TTieong: (Mov.1)
Mpog Ta d&g1d Tou gival Ta AlyoTepa Mol agpiwv WOTE va JEIWOEI n TTieon.
. Moia amd 1ig Mo TTavw PETABOAEG Ba peTaBdaAel TNV TIPA TNG 0TABEPAS
XNMIKAG 100ppoTriag; MNari; (uov.0,5)
H augnon Tng Beppokpaciag, yiari n Beppokpacia gival o H6vog

TTOPAYOVTAG TTOU ETTNPEALEI TNV OTABEPA TNG XNMIKAG I00PPOTTIAG

MEPOZ B": Epwrtnoeig5—-10

Na amravrioete o€ OAEG TIG EpwTNOEIS 5 - 10. KaBe opB amrdvrnon
BaBuoAoyeital pe 10 povadeg (ocuvoAlo 60 povadeg).

Epwtnon 5

(o) Ze kevo doxeio 4L eiocdyovral 8 mol N, kai 20 mol H,, oréTte ammokaBioTaral
n 100ppOTTia:

N2(g) +3H2(g) ——= 2NH3(g)

2TNV KaTdoTaon XNMIKAG 1I00ppoTTiag TrepIExovTal 0To doxeio 12 mol NH3,



Na BpeBouv:

i. H ouoTtaon Tou peiyuartog otnv 1I00pPOTTIQ; (uov.3)
MoodétnTa o€ mol N2(g) 3Hy(g) —— 2NH3(g)
ApXIKa 8 20
AvTidpouv/TTapayovral -X -3X 2%
XNMIKA 100ppoTTia 8-X 20-3x 2

2x=12 =) x=6

200TOON OUCIWV OTNV I00PPOTTIAL:

NHs: 12 mol, Ny: 2 mol , Hy:2 mol

ii.H arédoon g avridpaong. (Mov.2)

amrédoon Tng avridpaong(a) = TOOOTNTA OUCIAG TTOU OXNMUATICETAI TTPAKTIKA(TT)

TTOOOTNTA OUCIAG TTou oXnUaTifeTal 0ewpnTIKA(6)
(r)=12
e repioosia BpiokeTal To Ny
TEPIOPIOTIKOG TTapdyovrag To H, = 3mol H,—» 2mol NH3
20 mol 0;

(0)=20.2/3=13,3=) a=12/13.3=) a= 0.9 amwédoon Tng avridpaonsg= 90%

Na €EnynoETE TTPOG TTOI0 KATEUOUVON KUPIOPXED N avTidpaon Kai yiaTi;  (uov.1)

Oa kKuplapxnoel Tpog Ta Se§Ia (TTPOg Ta TTPOIOVTA) aPoU To( o )
mpooeyyidel To 1

iii. H otaBepd K TG avrtidpaong. (bwov.2)
Ke = [NH;]®
[N2][H2]®
[NH3]=12 mol/4 L= 3 M, [Na]= 2mol/4L =1/2M , [H,] ]= 2mol/4L =1/2M
Ke = 3° — Kc=144

(1/2). (1/2)®



(B) Na ypdawete TNV XnUIKA €€icwan TTou TTEPIYPAPEI TNV NAEKTPOAUTIKY didoTaon
TwWV akOGAouBwv ouciwy OTOo VEPO: (Mov.2)

i. HCI, ii.CH3;COOH

i HCl A0 H* +CI

ii. CHsCOOH _".5  CHs;COO™ +H*

EpwTtnon 6

(a) Na xapakTtnpioeTe Ta MO KATW dIOAUPATA WG O¢Iva, BACIKA 1] oudETEPQ.
(Mov.2)

To Sidhupa A éxel [ OH] = 107 : oudétepo

To didAupa B €xel pH= 7,5 : Baoiko

To di6Aupa I éxel [ H] = 103 6&ivo

To didAupa A éxel [ OH] = 10° : Bagiké

(B) i.Na ypawete Tnv avtidpaon NAekTpoAuTIKAG didoTaong Tou Ba(OH),.

(uov. 1)
Ba(OH), "%, Ba* +2 OH’

ii. Na utroAoyioete 10 pH diaAupartog Ba(OH), ocuykévipwong 0,05M. (uov. 2)

1 mol Ba(OH), ™ 2 mol OH’

0,05 mol X; == x=0,1mol

pOH = -log[OH] =-log 0,1 = pOH =1

pOH+pH=14 = pH=14-1=13

(y) i. Na utroAoyioete 10 TO pH 0¢ didAupa HCOOH ouykévipwong 0,1 M. (uov.2)
HCOOH HCOO™ +H"*

[H+] = JKo&og-Co&os= /1,6-10"-01=4 10° mol/L

pH = -log[H] =-log 4-10° =24

ii. Tr 8a oupBei oto pH TOU TTIO TTAVW dlaAUPaTOG (Ba augnBei 3 Ba peiwbE) av
TTpooTelei TToodTnTa HCOONa Kai yiari; (nov.1)

To pH Tou diaAUparog Ba augnlei, etreid To dAag HCOONa traBaivel
wARPN didoTaon Kal pe TV dnuioupyia Twv 16vTwv HCOO™ éxouue
EMidpacn TOU KOIVOU I6VTOG aTrd Th 81A0TACT TOU 0§€0G KAl £TOI N
avtidpaon 0a HETATOTTIOTEI TTPOG TA APIOTEPA Apa Oa UTTAPXEI PEIWON TNG

OUYKEVTPWONG KATIOVTWYV USPOYOVOU, CUVETTWG augnon Tou pH.



(®) Aivovtal Ta akéAouBa diaAupaTa

A: CH;COOH - CH;COONa, B: HNOj-NaNOs, I': NH3 - NH,CI, A: HF - NaCl

2¢ Trolo/trola a1réd Ta dioAupaTa A, B, I kail A TTpooBnkn PIKpAG TToo0TNTAG
I0XUpoU 0&€og 1 Baong dev Ba peTaBaAel onuavTika To pH Tou diaAupartog(Ba
TTOPAMEIVEl TTEPITTOU OTABEPO) Kal yIaTi; : (Mov.2)
To A kai To I' yiaTi aroteAoUv pUOMICTIKA SiaAUpara Kal €101 €XOUV TNV
IKavoTNTA Vva diarnpouv Tn ouykévipwon H® kai OH ortafepr, av
TPOOTEDEI O€ AUTA HIKPK TTOOOTNTA ICXUPOU 0EE0g 1| BAONG avTioToIXO.
EpwTtnon 7

(a) Na Bpebei To pH Tou dilaAUuartog TTou Ba TTpokUWel, OTav Ot €va AiTpo

dlaAupatog appwviag (NHs) 0,1 M, trpooTeBouv 0,005 mol NH4CI.( o dykog dev

METABAAAETQ) (Mov.3)
NH; * H,O NH," + OH"  [OH] = Kgsone. C paone = 1,8.10°.0,1
NH.CI —H0»  NH; +CI” Cénaroc 0.005

— [OH]=3,6.10* M, pOH = -log[OH] = -log3,6. 10 = 3,44
pOH +pH=14 == pH=14-3,44=10,56
(B) i. No OUPTTANPWOETE TA KEVA (Mov.1,5)
Y®pbAuan aGAatog ovopdleTal n avtidpaon Tou VEPOU HE €va TOUAAXIOTOV OTTO
Ta 16via Tou AGAatog. Eivar duvary pévo Otav oxnuati¢etal aoBeving
NAEKTPOAUTNG.
ii. Moia até Ta 16vta TTou akoAouBouv udpoAUovTal Kal TToIEG Ol avTIOPATEIS
udpOAuoNG (oTnV TTepiTITwon Tou udpoAUovtal). Na®, NH,", CI.  (uov.3)

Na': 8ev uSpoAusTal

NH,": udpoAtetal. NH," + H,O NH,OH + H"
Cl™ : dev udpoAucTai

iii. No XapoKTnNEIioeTe TA TTIO KATW UBATIKA SIaAUpaTa aAdTwV WG UBPOAUTIKWG

0&Iva, Baoikd r oudéTepa. (Mov.2,5)
CH3COONa : Baoiko NH,4CI : 6&ivo
CH3COONHy, : oudétepo KBr :_ oudérepo

NaCl : oudérepo



Epwrtnon 8
(a) i. Na oupTTAnpwoEeTE T KEVA OTIG AKOAOUBEG TTPOTATEIG. (Mov.1,5)

-ZUPQWVa PE TN Bewpia Twv Bronsted—Lowry dev ptTopei va ekdnAwBei o 6¢ivog
XOPAKTAPOG XWpPIG TNV TTapoucia BAaong oute Ptropei va ekdNAwBei o Bacikdg
XOPAKTAPOAGS XWPIG TNV TTapouadia ogéog

-O¢0 kard Bronsted—Lowry eival n oucia Tou PTTOopEl va dwoel €va N
TEPICOOTEPA TTPWTOVIO (HY), evid BAon sival n oudia TTou PTTopEi va Trdpel £va
1 TTEPIOCOTEPA TTPWTOVIA

ii. Na UUTTANPWOETE TOV TTAPAKATW TTIVAKA TTOU TTEPIEXEI TA TUCUYH CEUYN 0EE0G

— Baong katd Bronsted—Lowry. (Mov.2,5)
2uduyég odu 2uduyng paon
-
HCOs COs
NH." NH3
-
HS' S
HsPO, H2PO,
iii. AivovTtal ol 1o KATw avTidpAoEIG: (Mov.2,5)

A. NHz +H;0 > NH;" + OH
B. HCl+H,0O > H3z0" +CI

-Z€ TTola avTidpaon 1o vepd dpa WG 0&U Kal o€ TTola WS BAon cUuPwva PE TNV Bewpia
Twv Bronsted—Lowry;

21NV A wg Bdon otn B wg o&u

- Mwg ovopddovTal ol ouaieg, OTTWG TO VEPO, TTOU AAAOTE DPOUV WG OEEQ Kal AANOTE WG
Bdaoeig, avdAoya pe TNV oucia Pe TNV oTToia avTidpouyV,.

Au@OAUTEG

(B) i. Na avagépeTe TpEIG TTPOUTTOBETEIC VIO TV TTPAYHATOTTOINCN MIAG
avTidpaong dITTANG avTIKATACTAONG. (Mov.1,5)

Anuioupyia ICApaTog, agpiou, | ao0EVOUS NAEKTPOAUTN
ii. Na ouPTTANPWOETE TIC aKOAOUBEC avTIOPATEIGC: (Hov.2)

2NaOH (ag) H2504(aq) —> NGQSO4(aq) + 2 H20(|)



AgNOs3 @ +  HCleag) — > AgClgs) + HNO3 (ag)

EpwTtnon 9
(a) Z& OAEG TIG TTI0 KATW TTEPITITWOEIG TTPAYMOTOTIOIEITAI XNMIKH avTidpaon Kal
TTAPAYETAI DIOPOPETIKO AEPIO.

i.Emidpaon payvnoiou o€ diGAupa udPOXAWPIKOU 0EEOG
ii.EmTidopaon udpoxAwpikou o&éog TTévw o€ aoBeaTdABo (CaCOs).

ii.@éppavon Tou XAwplouxou apuwviou (NH4CI) e udpoteidio Tou
vatpiou (NaOH).

MNa KABe TTEPITITWON VA YPAWETE TIG AVTIOPACEIG TTOPACKEUNG TWV AEPiWY Kal £va
TTEIPANATIKO TPOTTO AViXVEUONG TOU KABE agpiou. (Mov.6)

- Avtidpaon i: Mgy + 2 HClag) ——5 MgClaag) + Ha)

TpOTTOC avixveuong agpiou: ZT0 aépio udPoyovo av TTANCIACOoUNE @AOYa
KOYETOI EKPNKTIKA JE XAPOAKTNPIOTIKO KPOTO

- AVTl'ap(JOT] i 2 HCI (aq) T CaCO3 s—> CaCl, (aq) T H20(|) + COz(g)

TpoTTOG avixveuong agpiou:To aéplo d10&eidio Tou avBpaka BoAwvel To
Slauyég aoBeoToOvEPO

- AvTidpaon ili: NH4Cl )t NGOH(aq) —> NaCI(aq) + H20(|) + NHg(g)

TpOTTOG avixveuong agpiou:H aépia appwvia oxnuaTtiel AeUKa vE@n JE
TTUKVO USpOoXAWPIKO o¢u

(B) Na ypdayete atrd dUo TTapaTnPAOEIS TTOU QVAPEVETE VO KAVETE KATA TNV
ekTéNeon o€ KABe Treipaua A, B. (Mov.2)

MNeipapa A
2e OoKIuaoTIkd owAnva TTou TrepPIEXEl diIdAupa Pb(NO3); trpoaTiBetal didAupa

aupwviag (NH3) katd otayéveg péxpl va mraparnendei aAAayry. AkoAouBwg
TTpoaTifeTal TTEPioTEIa OIGAUPATOS AUPWVIaC.

1. Mg Tnv mpooBnkn otaydévwyv NH; dnuioupyeital AEuko inpa

2. To i{npa &€ diaAveTral pe repicoeia NH3

MNeipapa B
2€ OoKIaoTIKO cwArva tTou TrEPIEXEl OIGAuUpa Pb(NO3), TTpooTiBevtal apyxIKa

oTayoveg diaAupaTtog NaOH kai oTn ouvéxeia TTpoaoTiOeTal TTEPicTEIa dIAAUPATOG
NaOH.
1.Mg Tnv rpooBnkn otayévwyv NaOH dnuioupyeital Auko i¢nua.

2. Mg trepiooeia NaOH 10 i¢npa diaAueTal

10



(y) Aivovtai o1 evwoelig A, B, I, A, E kai Z: (Mov.2)
A: NaOH B:Fe(OH); TI:K,CO3; A:HNO, E:HClI Z:Pb(OH),
(a) Na ypdayerte 1010 170 TIG eVWoelg A, B, I, A, E kai Z €ivat:
e AuodidAuTn Bdon: Fe(OH);
e loxupd o&u: HCI
e AuodiaAuto ahag: K,COg
. Evwon pe au@oAuTtiké xapaktrpa: Pb(OH),

Epwtnon 10
(a) i. Na oupTTANpwOoETE T KEVA OTIG TTIO KATW TTPOTACEIG. (Mov.2)

-O&eidwoaon cival n amrofoAn nAekTpoviwy, avaywyn gival n TpéoAnwn
NAEKTPOVIWV.
- O1av éva cwpa o&eldwveTal augaveTal 0 aplBPOg 0geidwaong Tou.

-OT1av éva cwua avayeTal PEIWVETAI 0 ApIBUOS 0EEidWONG Tou.

ii.Na uttoAoyioeTte Tov apIBPOG 0&eidwaong Twv OTOIXEIWVY TTOU gival
UTTOYPOUMIOMEVA: (Mov.2)
NoOs: 45
Hg04: +_7
Cr,077: +6
PO,*: +5

(B) 1. Na d10pBwCETE uE OUVTEAEDTEG TIG TTIO KATW O&EIdOavVaYWYIKES avTIOPATEIG.
(Mov.4)
I H,S + 2 HNO; _— S + 2NO, + 2H)0

n. C + 2H,SO04 —> CO, + 2S00, +2H,0

1. Na ypayete 1010 €ival TO 0geIdWTIKG Kal TTOI0 TO AvAyWYIKO CWHA OTNV
avtidpaon 1, AIMIOAOYWVTAG TNV ATTAVTNOT 0OG JE XPHON TWV apIOPwYV

o&eidwong. (Mov.2)
Oge1dwTIKO gival To HNO3 yiaTi €&l peiwon oTov apiBud ogeidwong , avaywyiko
gival To H,S yiari éxe1 au§non otov apiOuod ogeidwong.

MEPOX I'': Epwtioeig 11-12
Na atravrioeTe o OAEg TIG EpwTROEIg 11-12.

Ka0s opOn amravrnon BabuoAoyeital pe 10 povadeg (cuvoAo 20 povadeg).

11



EpwTtnon 11
H 1o katw ypa@ikn TTapdoTtacn &€ixvel TN JETaBOAR Tou pH katd Tn didpkeia
NG e§oudeTépwong 20 mL diaAvpaTtog acBevoug o§éog HA e didAupa

NaOH 0,08 M.
pH 14 4

Oykog NaOH 0,2M (mL)

(a) Moio atd Ta ypduuata A éwg E 1TOU divovtal 0Tn ypa@ikr TTapdoTacn
QVTITIPOCWTTEVEL: (nov.2)
1. To100dUvauo onueio. I
1. To apxikd pH Tou dIOAUPATOG TTOU OYKOUETPEITAI. A
. MNepioxn otnv otroia UTTAPXEl PUBUIOTIKO didAuua. B

Iv. Tov iIc0dUvauo oyko. E

(B) Na utroAoyioete Tn popIakdTATA TOU SIGAUPATOG TOU OEEOG. (bov. 2)
HA + NoOH — Na A +A
1mol 1mol 1000 mL NaOH 0,08 mol
X, 2.10°mol 25 Ml X1 = X1=2.10°mol
o Xo=2.10 °mol © 20mL HA 2.10°mol
1000 ml X g; = X3=0,1M
(y) Na utroloyioete Tn o1aBepd didoTaoNG TOU 0EEOG. (uov. 1)
pH=-log[H'] = 3=-log[HE> [H]=10°M

K ogéog = [ H ]2 / Co&éog = K otog — (10-3)2 /101 =K oféog — 1-10-5

(®) i.ZTnv Mo TTavw KaPTTUAN £§0UBETEPWONG: (uwov.1,5)
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- MeTagu TToiwv opiwv pH Kupaivetal N {wvn €5O0UdETEPWONG;
Ao pH 7 €éwg 11
- Tirmipn €xe1 To pH 010 1I00d0vVapuo onueio;Eival 6¢ivo, aAKAAIKO 1} OUDETEPO;

Na dIKaloAoynoTE TNV TIUK TOU.

To pH &xel TiyA peyaAuTepn atrd 7 yiati oTo 1I000UVAO OnuEio UTTAPXEI HOVO AAag
UdpPOoAUTIKA Baoikd eTTeId dnuIoupyRBnke atrd aocBevég ogu Kal IoXupr Bdaon.

ii. AITIOAOYWVTOG TNV ATTAVTNON 00G va dNAWOCETE av 0 BeikTNG A e oTabepd
Sidotaong Ks= 10° eival  KaTGAANAOC yia TRV avayvwpion Tou TEAIKoU onueiou
TNG OYKOUETPNONG. (Mov.2)

Ag Bewpeital KATAAANAOG yiaTi n {wvn EKTPOTTAG TOU BEIKTN KUMAIVETAI
METASU 6 Kal 4 n otroia dev EUTTITITEI TNV {WVN £§OUBETEPWONG.

(€) Ma k&Be pia atrd TIG MO KATW O1AdIKACIEG KATA TNV TTPOETOINOCIA TWV
OpPYAVWYV OYKOUETPNONG VO QVOPEPETE, XWPIS va BIKAIOAOYroETE, av Ba
odnynoouv o€ BeTIKG, apvnTIKO 1] av dev odnyei o€ CPAAUA OTOV UTTOAOYIOHO

TNG OUYKEVTPWONG Tou HA. (Mov.1,5)
I. [Mpiv a1rd TNV OyKOPETPNON, N TTPOXO0IdA EETTAEVETAI ECWTEPIKA PE TO

O1GAupa TnG Baon. Aev odnyei o€ cQAApa
1. Mpiv a11é TNV OYKOUETPNON, N KWVIKA QIAAN EETTAEVETAI ECWTEPIKA PE TO
OIGAupa TOU 0E£0G. BETIKO O@AApa

. To o1Qwvio, EeTTAéVETAlI HOVO HPE ATTOOTAYMEVO VEPO. ApVNTIKO CQAAPC

EpwTtnon 12
(a) ZTnv TTPWTN OTAAN TOU TTI0 KATW TTivaka divovTal Ta CUUBOAA KAl TA OVOUATA TWV

KBaVTIKWV apIBUWYV TTOU TTEPIYPAPOUV £va NAEKTPOVIO. 2Tn deUTEPN OTHAN VA YPAWETE TI

TTPoadIopilel 0 KABE KPaVTIKOS apIBuOG. (nov.2)
20uBoAo KBavTikoU apifuou Ti mpoodiopilel

Nn- KUPIOG KBAVTIKOG apIOuog Tn omiBada- @Aoid

| - adipouBiakdg KBaAVTIKOG aplBudg Tnv utrooTIBAda- utTroPAOIO

m; — payvnTiKOG KBavTikGG apiBudg To Tpoxiaké

Mg — KBAvTIKOG apIBPOG Tou OTTIV To omv
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(B) ZTov Trivaka TTou akoAouBei va ypaweTe Ta cUPBOAA Twv uTrooTIBAdwWY aTn 1"
oTAAN Kal To PEYIOTO apIBPd nAekTpoviwy TNG KABe utTooTIBAdAC aTn 2" OTAAN.
(nov.2)

2UuBoAa utrooTIBAd WV MéyioTog apiOuog nAekTpoviwyv
KA0e utrooTIBAdAG

2

6

10

|0 O |\

14

(y) To 1o kdtw oxrnua gival n avamapdotacn dUO ATOPIKWY TPOXIAKWV.

- \',
p S

Zxnua A 2xnua B
Molo €ido¢ TpOXIaKOU avaTTapIoTAVEl TO KABE OXAMQ; (Mov.2)
2xAMa A TpoxIako S, oxnua B tpoxiakd P
(8) Aivovral Ta dtopa: g0, 10K

i. Na ypAweTe TIG NAEKTPOVIAKES OONEG TOUG (KOTAVOUH NAEKTPOVIWY O€ UTTOOTIBADEG).
(Mov.2)

60 1 1s?2s% 2p*
10K 1 1s?2s% 2p°® 352 3p°4s?

iil. Na atrelkovioeTe e BEAN TIG TTIO TTAVW NAEKTPOVIAKEG DONEG KAl VA YPAWETE TOV apIBPO

TWV JOVAPWY NAEKTPOVIWY yIia TO KABE dTouo (Mov.2)
1s 2s 2px 2Py 2pP:
g0 : ry IR 4 éxe1 2 yoviipn NAEKTPOVIA
1s 2s 2px 2Py 2p: 3s 3px  3py  3p: 4s

IR IR I RN R A R N AR

éxel 1 povpeg nAekTpoVIO

O AwevOoviig
Iodvvng Opeaviong
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