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

e Na ypdwete OAEG TIG ATTAVTACEIS OAG TTAVW OTO £EETAOTIKO dOKipIO.

e EmiTpétreTal n Xprion HMOVO HN TTPOYPOUMATIOMEVWYV UTTOAOYICTIKWV

HNXOaVWV.
o Agv EMITPEITETAI N XPAON CNUEIWOEWYV OE OTTOINOTTOTE HOPPN.

o Agv emtpétreTal n Xprion d10pOwWTIKOU uypou ) d10pOWTIKAG  TaIViag.

e No MEAETAOETE HE TTPOCOXNH TNV EKEWVNON TWV EPWTHCEWV KAl Va

OTTOVTOETE HE CAPRVEIQ.

To e&eTaoTIKO doKipio BaBpoAoyeital pe ekatd (100) povadeg Kai
atroteAgiTal atrd (16) oeAideg repIAapBavopévng Kal TG oeAidag

odnylwv.

XPHZIMA AEAOMENA

Atopikég padeg:Na=23. C|=35,5, C=12, Ca=40, H=1, O=16, Na=23,
S=32, K=39, Fe=56, Cu=63,5, Zn=65, N=14

FpappopopIaKOg 0yKog agpiwv o€ Kavovikég Zuvlnkeg = 22,4 L




MEPOX A": EpwTtRoeiIg1 -4
Na atravrioeTe o€ OAEG TIG EpWTHOEIG 1 - 4.
Ka0fe opBn amravrnon BaBpoAoyeital pe 5 povadeg (cuvoAlo 20 povadeg).
Epwtnon 1
(a) Na utroAoyioTei n ouykévipwon diaAupaTog (NaOH) trou €xel dyko 600 mL kai

epIEXEl SloAupéva 16 g kaBapou NaOH. (Mov.1)
Mr (NaOH) =40 n=m/Mr  :z» n= 16/40= 0,4 moles
C=n/v C—_ 0’4/0,6: 0’67 M

(B) Méoa mL diaAupartog (NHs) ouykévrpwong 0,8 M trepiéxouv 2,72g NHs;
(nov.1)

Mr (NHs) =17 , n=m/Mr  * n=2,72/17 > n=0,16 moles

C=n/lv r— O, 8= 0116/\/ = 0’67 M E——— V= O’2|_ n 200 mL

(y) i. Otav o€ éva udaTiko didAupa TTpocBEcoupe vePO, TTolo/a aTTd TA TTIO KATW
MEYEDN dev peTaBdAAlovTal; Na KUKAWOoETE Ta ueyEBN TTou dev peTaBAGAAovTAal.

(Mov.1)

B. n moodétnTa TOU OIAAUTN

[". 0 OyKOG TOU SIOAUPOATOG

A. n CUYKEVTPWON TOU BIOAUUATOG.

ii. 20 mL diaAupaTog HCI 2M, petapépovTtal o€ OYKOUETPIKN @IGAn 500 mL. 21

@IGAN TTPOOTIOETAI VEPOD, WOTE VO CUUTTANPWOEI 0 OyKOG UEXPI TN Xapayr). [oia

gival N goplakdTNTA TOoUu apalwpévou dIOAUPOTOG TTOU TTPOKUTITEL, (Mov.1)
V1.C1= V2C2 wi» 0,02 .2=0,5.Cp == C2=0,08 M
(®) Aivetal n xnuikA eiowon: (nov.1)

Zn + 2HCI — ZnCl2 + H2

Na uttoAoyioere Tov OYyKO TOU QEpPIOU UDPOYOVOU TTOU €KAUETAI OE KOAVOVIKEG
ouvenkeg otav 6,5 g weudapyupou avTidpouv e TTepicocia UdPOXAWPIKOU OEEDG.
Mr (Zn) =65, n=m/Mr === n=6,5/65 = 0,1 moles



ATTO Tn oToIXEIOUETPIA TNG avTidpaons: 1mole Zn divel 1mole Hz
1mole Zn divel 22,4L H2

0,1 X; x=2,24 L
Epwtnon 2
(a) Tr ovopaZoupe cuoTnua Kal T TTEPIBAAAOV O€ HIa XNMIKR avTidpaon; (Mov.1)

200TNUa €ival Ta avTIOPWVTA KAl T TTPOIOVTA O€ JIa XNUIKA avTidpaon

MepiBaAAov gival 6TI dATTOTE UAIKO TTOU €ival o€ €TTAPH JE TO GUCTNUO

(B) Ze OdokipaoTikdé ocwAnva TrpooTiBetal didAupa (HCI) kai kataypdeetal n
Bepuokpacia pe TNV Xprion BepuopéTpou OTTWG OEiXVeEl TO TTO KATW OXAMA. 2Tn
Ouvéxela TTPOOTIOeTal Talvia payvnoiou (Mg) kair petd TNV OAokKARpwon TNng
avTidpaong kataypdeetal kal TAAI n Bepuokpacia. Or duo ouaieg avTidpouv

oUMOWVA HJE TNV TTIO KATW avTidpaon:

|_w 6epuopetpo 35 35
30 30
25 25

ApXIKA  TeAikn
évoeItn fuBsIFn

Mg+ 2HCI —> MgCl, + H>

i. Na ypdwyeTe TT0IEC OUTIEC ATTOTEAOUV TO OUCTNUA GTNV TTIO TTAVW avTidpaon.
Mg, HCI, MgCly, H> (uov.1)

ii. Na ypdawete 800 UAIKA TTOU a1TOTEAOUV PEPOC TOU TTEPIBAAAOVTOC.

OePUOPETPO, OOKINACTIKOG CWANVACS, ATHOC@AIPA (Mov.1)
iii. Na ypaweTte pia yetaBoAn mmou Ba TTapatnprioete oTo TTEPIBAAAOV. (Mov.1)

AU¢non TNG BepuoKPaTiag OTO BEPUOUETPO
iv. Na ava@épeTe KaTd TTO0O0 N EVEPYEIQ TOU CUCTHNATOCS Kal TOU TTEPIBAAAOVTOG
augnonke 1 YEIWBNKE; (Mov.1)
H evépyela TOu OUOTAPATOG PEILWONKE

H evépyelia Tou TTepIBAAAOVTOG augnOnke

EpwTtnon 3
Aivetal n Mo KATw Beppoxnuikn e€icwon kauong Tou peBaviou.
CHag + 202 —» CO2g) +2 H20¢ AH=-890 KJ mol*



i. Mwg Ba xapaktnpiate TNV O TTAVW avTidpaon, €¢wBepun f evdoodBepun; Na
OIKAIOAOYNOETE TNV ATTAVTNON OOG. (Mov.1)

Eﬁd)esppr] YIGTi AH< 0 (Gpr]TIKé) 6r])\a6r] H avidpaviwv™> H mpoisvrwy
ii. Na utroAoyioeTe T BepudTnTa TTOU EKAUETAI KATA TNV KAUon 4 g pebaviou.(pov.1)
Mr (CH4) =16, n=m/Mr = n=4/16 =%* n=0,25 moles

1mole CH4 eAeuBepwvel BepudTnTa 890 KJ
0,25 X; X=222,5KJ

iii. Na oxedidaoete 10 evepyelokd diIAypaupa TNG TTIo TTAvw avTidpaong. (Mov.2)

H (KJ) 4 CHa (g) + 202 (g) avTIOpwvTa
AH=-890 KJ

COz2(g) + 2H20() TTpoidVTa

Mopeia avtidpaong
iv. Moleg ouaieg gival o oTaBepEG oTNV TTIO TTAVW avTidpaon; Ta avridpwvTta A Ta
TpoiévTa; Na dIKaIOAOYACETE TNV ATTAVTNOT OOG. (Mov.1)

Mo oTabepég ouaieg oTnv 1Mo TTAVW avTidpaon eival Ta TTPOIGVTA yIaTi €Xouv
MIKPOTEPN evBaATTia atrd Ta avTidpwvTta. Oco peyaAlTepn eival n evBaATTia piag
ouaiag T600 TTI0 aoTABNG €ival N ouaia

Epwtnon 4

(a) Moieg avidpdaoeig ovoudlovTal au@idPOUEG; (Mov.1)
Ap@idpopeg gival ol avTIdOPACEIG TTOU TTPAYHATOTTOIOUVTAI KAl TTPOG TIG dUO
KATEUBUVOEIG TAUTOXPOVA KAl KATAAYOUV O€ KATAoTAoN XNUIKAG ICOPPOTTIAG.

(B) Na cuPTTANPWOETE T KEVA OTIG ETTOPEVES TTPOTACEIG. (bov.1)

H xnuikf 1coppoTria gival duvapikr Kal 61 oTaTik. AuTo onpaivel 611 o1 avTIOPACEIS
TTPAYUOTOTTOIOUVTAI TAUTOXPOVA Kal JE TNV idia TaxuTtnTa.

(y) Aivovrtai ol 1m0 KATW 1I00pPOTTIEG.

a. CaCOs(s) CaO(s) + CO2 (9)
B. 2HI@) == Hz(9) +12(9)
i. Na TIG XOpOKTNPIOETE WG OUOYEVEIG | ETEPOYEVEIG. (nov.1)

Q: ETEPOYEVAG  [B: OMOYEVAG



ii. Na ypdayete T oxéon TG otaBepdcg TnNG XNUIKAGS 1I0oppoTriag (Ke ) yia Tig o
TTAVW AUQIOPOPES avTIOPATEIS a Kal 3. (Mov.1)

a-avtidpaon: Kec=[ CO2 ]

B-avtidpaon Kc =[Hz2].[l2]/[ HIJ?

iii) Mola/eg atrd TIG MO TTAVW AVTIOPACEIG N PETABOAA TNG TTiEoNg dev TTNPEALEl TN
XNMIKA 100ppOTTia KAl YIATI; (wov.1)

Movo n avridpaon B yiaTti o apiBuog Twv mole agpiwv ota avTidpuwvTa gival icog pe
TOV apIBuo Twv Mole agpiwv oTa TTPOoIGVTA Kal £€T01 N JETABOAN TNG TTiEONG eV

eTTNPEEACEl TNV avTidpaon.

MEPOXZ B": Epwtioeig5-10
Na oamavrioete o€ OAeg TIG gpwrtnoelg 5-10. KdaBe opBR amdavinon
BaBuoAoyeital pe 10 povadeg (ocuvoAlo 60 povadeg).
Epwtnon 5
(a)Ze KAEIOTO DdoxEio £XEI ATTOKATACTAOEI XNMIKI 1I00pPOTTIA:
4HCI (g) + O2(g) = 2Cl2(g) + 2H20(9) AH>0
Na dnAwaoeTe TTPOG TToI0 KATEUBUVON Kal yIaTi Ba KIvnOei N XNMIKN 1I00ppOTTia av:

i) HEIWBEI 0 dyKOG Tou doxEiou. (Mov.1)

Oa peTakivnOei Tpog Ta OeCIA TTOU gival Ta AlydTEPpa mole agpiou, yiaTi peiwon Tou
OyKou onuaivel au¢non Tng TriEong Apa  €UVOEITAI N 100PPOTTIA  TTPOG TNV
KateuBuvon ue Ta Aiyotepa mole.

i) apaipedei vepod (H20). (uov.1)

Oa ueTtakivnBei Tpo¢ Ta Oe€Id, yiati agaipeon vepou onuaivel peiwon NG
OUYKEVTPWONG TWV TTPoIOVTWY apa Bdon Tng apxng Tou Le Chatelier yia va avaipeBei
N METABOAA aQuTH n 100pPOTTIa Ba TTPETTEI VA PETOKIVNOET TTPOG TNV TTapaywyr VEWV
TTPOIOVTWV.

iii) el0ayBei KaTaAUuTNG. (nov.1)

Aev Ba uTTApPEEl HETAKIVNON TNG ICOPPOTTIOG YIATI Ol KATAAUTEG eV €TTNPEACOUV TNV
KaTtaoTaon XNUIKAG I00PPOTTiag.

iv) au¢nOei n Bepuokpaaia. (Mov.1)



H 100ppoTria 6a yeTatotTioTei TTPOG Ta de€Id yiaTi N avTidpaon gival evddBepun dpa
augnon TNG BEPUOKPOTIAG EUVOEI TNV ICOPPOTTIA TTPOG TNV £VOOBEPUN avTtidpaon.

V) Mola a1 TI¢ Mo TTAvw PETABOAEG Ba peTABAAEI TNV TIUA TNG OTABEPAG XNUIKAG
IcoppoTriag; MNari; (Mov.1)

H au¢non Tng Bepuokpaaciag, agou n Bepuokpaacia gival o JOvVog TTapdyovTag TTou
ETTNPEACEI TN OTABEPA TNG XNMIKAG I00PPOTTIOG.

(B) H appwvia TTapackeudetal Brognxavika ammd alwTo Kal udpoydvo CUPPWVa PE
TNV Mo KATW avTidpaon;

N2(g) + 3H2(g) =——— 2NHs3(Q)

2€ KeVO doxeio dykou duo Aitpwyv (2L) eicdyovtal 3 mol alwTtou (N2) kar 12 mol
udpoyovou (H2), ordTe atrokaBioTaral XnUIKr) 1I00pPOTTia:

2TNV KATAOTAON XNMIKAG 100pPOTTiag TrepIEXovTal oTto doxeio 4 mol appwviag
(NH3).

Na BpeBouv:

i. H ouoTtaon Tou peiypgaTog (TIg TToooTnTEG 0€ MOl OAWV TwV CWUATWY) OTNV
KaTdoTaon I00pPOTTIas; (Mov.3)
T000TNTA 0€ Mole: N2(g) +3H2(g) = 2NHS3(9g)

APXIKAQ: 3 12 -

AvTidpouv/Trapayovrai: 3-X 12-3x +2x  m2)=4 mx=2
XnUIKN 1I00ppOTTiA: 3-2=1 12-6=6 2.2=4

Kardaoraon icooppoTriag: N2= 1 mole, H2= 6 mole, NHs=4 mole
ii. H amédoon tng avridpaong. (Mov.2)

atmodoon (a)= TogdTNTA OUCIag TTOU oXNUATICETAI TTPAKTIKO

TTooOTNTA TTOU Ba oXNUATI(OTaV BEwPNTIKA,
TTPOKTIKO= 4 mole NHs,
TO UOPOYOVO €ival O€ TTEPICTEIN APa TTEPIOPIOTIKOG TTapAyovTag ival To N2
BewpnTikG: 1mole Nz - » 2 mole NH3

3 X; Xx= 6 mole ==+ a=4/6 = 0,667 1 66,67%



EpwTtnon 6

(a) Na e€nyroete Toug GpOUG:

I. loxupog NAEKTPOAUTNG: (Mov.1)
Eival n oucia ou TTaBaivel TARpn didotaon, dnAadn étav diaAubei oTo vepOd, OAN
N TO0OTNTA TNG PEOQ OTO BIGAUMA BPIOKETAI PE TN HOPEPR IOVTWV.

iil. AOBEVAG NAEKTPOAUTNG: (bov.1)
Eival n oucia 1Tou 6Tav dIaAuBei 0TO veEPO, Eva PEPOG TNG TTOOOTNTAG TNG MECA OTO
OIGAUPA BPIOKETAI JE TN HOPPN IOVTWY, EVW TO UTTOAOITTO BPIiOKETAI UE TN HOPYPN
MOpiwV.

(B) Na ypdayete TNV XNUIKA £6iowan TTOU TTEPIYPAPEI TNV NAEKTPOAUTIKN dIAOTAON
TWV aKOAOUBWY OUCIWV OTO VEPO: (nov.4)
i. HNOs3 H,0 » H"+NOs-

ii. CH3COOH —— CH3COO -+ H*

ji. HF =———= H* +F"

iv. Ba(OH)2 . H0° Ba?* + 20H-

(y) i. Na ypdyete Tnv avtidpaon 10vTIOUOU TNG QUPWVIAg OTo veEPOD: (Mov.1)
NHs + H2O ——= NHs4*" + OH"

ii. Na egnynoete yiati n agpwvia ota udatikd TNG SIGAUUATA CUPTTEPIPEPETAI WG
Baon katd Bronsted—Lowry. (Mov.1)

H NHs cuptrepigépetal wg Baon katé Bronsted—Lowry yiaTi givar €kTng
TpwTtoviwyv (H*), amoomd H* ammd 10 vepod.

iii. Na UPTTANPWOETE TOV TTOPAKATW TTiVOKAO TTOU TTEPIEXEI Ta auluyr) (euyn o&€og —

Baong katd Bronsted—Lowry. (Mov.2)
2uluyég o&u 2uluyng pBaon
HNOs NOs-
NH4 * NH3
H20 OH"
H->S HS




EpwTtnon 7
(a) Aivovtai o1 1IcoppoTrieg (1) kai (11)

HCOz (ag) + OH(ag) = CO3* (aq) + H20 () 0}
HCOs (ag) + HF(aq) = H2COs3 (aq) + F (aq) ()

Me Baon TIG TTI0 TTAVW I00PPOTTIEG VA EENYNOETE yIaTi TO OEIVO avBpakIKd avidov
(HCO3) gival ap@oAuTng oup@wva Pe Tn Bewpia Tou Bronsted—Lowry. (Mov.2)

Eteidr) otnv avridpacon (1) CUPTTEPIPEPETAI WG OU APOU aTTORAAEI £€va TTPWTOVIO
(H*), evw otnv avTidpaon (II) wg Baon yiati TrpocAaupavel éva mpwtovio (HY). Ol
OUCIEG TTOU OCUUTTEPIPEPOVTAl TTOTE WG O&Ea Kal TTOTE w¢g Bdoeig ovoudlovral
QM@OAUTEG.

(B) MNa kaBe €va atrd Ta TTEIPAPATA TTOU TTEPIYPAPOVTAI TTIO KATW VA YPAWETE:
e AUo TTapaTtnpAoEIG.
o TIG XNUIKEG aAVTIOPACEIS TTOU TTPAYHATOTTOIOUVTAI.

e Tov TPOTTO AViXVEUONG TOU AEPIOU TTOU EAEUBEPWVETAI.

Neipapa l:
2.€ OOKIUAOTIKO CWAAVA TTOU TTEPIEXEI OTEPED XAWPIOUXO VATPIO TTPOCHETOUNE
TTUKVO B€1KO 0&U. (Mov.3)

Mapartnpnoelg: To oTeped XAwPIOUXO VATPIO BIGAUETAI OTO OEU Kal TTapaTnpEiTal
onMIoupyia QUOAAIdWV.

Xnuik avtidpaon: NaCl + 1. H2SOs . » NaHSO4 + HCI?

Avixveuon agpiou: To aépio udPoXAWPIO dNUIoUPYEI AEUKO KATTVO av TTANCIACOUNE
KovTd Tou pdpdo 1Tou ATav BuBICUEVN O€ TTUKVE GUUWVia.

Neipapa ll:
2.€ OOKINAOTIKO CWAAVA TTOU TTEPIEXEI HETAANO WeUdAPYUPO TTPOCBETOUNE apald
OIGAUa UBPOXAWPIKOU 0EEOG. (Mov.3)

Mapartnpnoeig: MNMapaTtnpeital dnuioupyia @UOAAIdWY Kal 0 CWARVag Beppaiveral.
Xnuikn avtidpaon: Zn + 2 HCl e » ZnCl2 +H2

Avixveuon agpiou: To aépio udPOoyOVo KaiyeTal EKPNKTIKA OTAV TTANCIACOUNE KOVTA
TOU QVAUPEVO OTTIPTO.

(y) Ze duo dokipaoTikoUg owAnveg (A kair B) petagépoupe avtioToixa SiGAupa
VITpIKOU apyupou,(AgNQO3), kai vitpikoU Bapiou,Ba(NOs)2, kai oTn ouvéxela
TTPOCBETOUHE KOl 0TOUG BUO GWANVES dIGAUNA UBPOXAWPIKOU OEEOC.
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Na eEnynoeTe KATd TTOCO TTPAYUATOTTOIEITAI AvTidpaon o€ KABe cwARva Kail va
YPAWETE TIG AVTIOPATEIG TTOU TTPAYUATOTTOIOUVTAL: (Mov.2)

2TOV OWANva A TrpaydaTtoTrolEiTal avTidpaon yiati TTapdayeral idnua.
Avtidpaon: AgNOs3 + HCl e » AgCly +HNOs

2TOV CWANva B dgv TTpaypartoTrolEiTal avtidpaon yiati dev dnUIoUpYEiTal KATTOI0
ilnua oUTE EAEUBEPUIVETAI KATTOIO AEPIO.

Epwtnon 8
(a) Na cupTTAnpwoeTe T TTPOIOGVTA KAl VA OIOPOWOETE TOUG OUVTEAEDTEG OTIG TTIO
KATW XNUIKEG avTIOPACEIG EEOUDETEPWONG. (Mov.2)

i) Ba(OH)2(aq) + 2HCl(ag) —> BoaCl2 +2 H20

i) CuSOs4(aq) + 2 NaOH (aq)—— Cu(OH)2 + Na2S0a4

(B) Mo katw TEPIypdgovTal duo Treipauarta | kai Il. MNa 11 dUo QAoEIS TOU KABE
TEIPAPATOG VA YPAWETE TI TTAPATNPEITAI KAl OTN OUVEXEIA VA YPAWETE TNV XNUIKA
avTidpaon TTOU TTPAYUATOTTOIEITAI O€ KABE TTEPITITWON.

Neipapa | (Mov.4)
2€ OOKIMOOTIKO OWwANva Trou TrEPIEXEl dIGAuPa viITpikoU o1drpou, Fe(NO3)s,
TIPOOBETW PEPIKEG OTAYOVES DlaAUPATOG UdPOEEIdiou Tou vaTpiou (NaOH).
Mapatipnon: AnpioupyeitTal KOKKIVOKA®E iCnua

Avtidpaon: Fe(NOs)s + 3 NaOH —» Fe(OH)sy + 3 NaNOs

2Tn oUVEXEID TTPOCOETW TTEPIcTEIa DIGAUPATOG UDBPOEEIDIOU TOU VATPIoU

Mapathpnon: 1o iCnua TTapapével OTNV TTEPICOEI0 UBPOLEIBIOU TOU VOTPIOU.

AvTidpaon: Aev TTpayPaTOTIOIEITAI QVTIOpOON.

Neipapa ll (Mov.4)

2€ OOKIMOOTIKO OWARva TTou TrePIEXEl OIGAUPa VITPIKOU HOAUBdou, Pb(NO3)2,
TTPOOBETW PEPIKEG OTAYOVES dlaAUpaTog udpoeidiou Tou vatpiou (NaOH).

Maparthpnon: Tapatnpeital dnuioupyia Aeukou 1CPaTOG.
Avridpaan: Pb(NOs)2 + 2 NaOH — Pb(OH)2y + 2NaNOs

oTayoveg



2TNn OUVEXEIDQ TTPOCOETW TTEPIcTEIa DIOAUPATOG UDPOLEEIDIOU TOU VaTpPIioU.

Mapatipnon: oc mrepicocia dlaAupaTtog NaOH 1o Acukd ilnua diaAueTtal
Avtidpaon: Pb(OH)2 + 2 NaOH — Na2PbO2 + 2 H20

TTEPIoTEIN
EpwTtnon 9

(a) Na utroAoyioete 1o pH diaAupaTog H2SO4 0.1 M. (Mov.2)
H2SOs —» 2H* + SO4%

1mole 2mole

0,1 2(0,1)=0,2 pH=-log [ H*] == pH=-log(0,2) = 0,69

(B) i. Na utroAoyioete 1o pH dioAupaTog appwviag (NHs) 0,1 M, av gival yvwoTo o1

n oTaBepd didoTaong TNG appwviag gival Knns = 1,8.10° (Mov.2)
[OH] = N Kse.Cg wxx» [OHT]= V1 ,8.10°.0,1 «uuts [OH] = 1,34.103
pOH=-log [ OH] :zzi> pOH= -|ogl,34.]_0'3 = 2,87

pH + pOH =14 &= pH + 2,87 = 14 x> pH=11,13

ii. Na Bpeite To pH Tou diaAUuaTog TTou Ba TTPoKUWEl OTav 0€ £va AiTpo dIGAUNATOC

aupwyviag (NHs) 0,1 M, rpooTeBouv 0,05 mol NH4Cl ( 0 dykog dev peTaBaAAeTal).

(nov.2)
[OH]=Kg.Cs / Céhrarog & [ OH]=1,8.10°.0,1/0,05 === [ OH]=3,6.10° M
pOH=-log [ OH] &=+ pOH=-log3,6.10° =5,4
pH+pOH =14 x> pH+5,4=14 > pH=8,6

(y) 0,1 mol pyeBavikou o&éog HCOOH kai 0,5 moL peBavikou vatpiou HCOONa
TTPOCTIOeVTAl O€ VEPO KOl TO DIGAUUA aPAIWVETAI HEXPI TO AiTpO.

Aivetal K HcooH = 1,8x 104

i. Na uttoAoyioete 10 pH TOU SIAAUMATOG. (bMov.2)
[ H] = Kog. Cot. / Carar. =z [H*]=1,8x 10*. 0,1/0,5 ==3+[ H*]=3,6.10°° M
pH= -log [ H*] == pH=-log 3,6.10° =z pH=4,44

10



ii. Méoo Ba yeTaBAnBei To pH TOU MO TTAVW BIOAUPATOG AV TTPOCBECOUNE OE AUTO
0,1 mol HCI. (O 6ykog Trapapével oTaBePOg) (Mov.2)

Me tnv 1TpooBnkn 0,1 mole HCI Ba yivel n 1o KATw avtidpaon PeTaLu AAATOG Kal
0&€og:

HCI + HCOONa - » NaCl +HCOOH

ap. moleg apxika: - 0,5 - 0,1
TTPOOBETW: 0,1 - - 0,1
TTapdaxonkav/aviEdpaocay. —X -X - +x = x=0,1
TENIKO: 0 0,4 0,2

[ H] = Kog. Cot. / Carar. =z [H*]=1,8x 10#. 0,2/0,4 ==+[ H*]=9.10° M

pH=-log [ H*] == pH=-log 9.10° &z pH=4,04

Apa n yeTaBoAn Tou pH=4,44- 4,04 = 0,4 povadeg

EpwTtnon10

(a) Aivovtal Ta dAata: (Mov.3)
I NaCl , it NH4Cl, iii NaCN

Na XapakTnpioeTe Ta UBATIKA TOUG dIAAUUATA, WG O¢IVa, BACIKA 1] OUBETEPA KAl vV
OIKAIOAOYNOETE TNV ATTAVTNON 0OG 0€ KABE TTEPITITWOT, YPAPOVTAS KAl TNV
KATtAAANAN xnMIKA €¢iowaon udpoAuong (61Tou XpeladeTat).

i To udarikd didAupa Tou NaCl givalr udpoAuTiké oudétepo yiati Ta 1évta (Na*, CI)
Tpoépyxovtal atmod 1Ioxupn Paon NaOH kai ioxupd oEU HCI kai €101 &ev udpoAUovTal

il To NH4ClI gival udpoAuTiKG 6&Ivo agou:
NH4Cl  H2O NH4* + CI kai 1o NHs* udpoAusTal
oUM@WVA JE TNV TTIO KATW avTidpaon:

H20

NH4*H NHs + H* dpa udpoAuTIKa 6Ivo

iii. To NaCN e€ivail udpoAuTIKG Bacikd agou:

oUM@QWVA JE TNV TTIO KATW avTidpaon:
H,O
2

CN- HCN + OH"  dpa udpoAuTIKG BaCIkO

11



(B) i.Na utroAoyioeTe ToV apIBUS 0EeiIdWONG TWV OTOIXEIWV TTOU €ival UTTOYPAPUIOHEVO

OTIG TTI0 KATW ouaieg 1 16vTa: (Mov.3)
KNO3 : +1+X -6=0 i X= +5
H2 POs™: 42 +X-8= -1 =i X=+5
K2 Cr2 O7: +2 +2X -14=0 =i X=+6
CO3%: X-6=-2 i, X+

+2 +7 5 +4 +2

5CO + OKMnOs + 3H2SOs—> 5CO2 + 2MnSOs + KaSOs + 3H20

2
z

iii. Na ypAQweTe 17010 €ival TO avaywyikd Kal TT010 TO OEEIDWTIKG CWHA, QITIOAOYWVTAG

TNV ATTAVTNOT 0Ag PE XPROon Twv apiBuwy o&eidwong. (Mov.1)
Ogeidwriké ocwpa gival To KMnOa4 yiati To Mn éxel peiwon tou A.O dnAadn 1o idio £TTabe
avaywyn, evw To avaywyiké cwpa gival To CO yiati o C €xel auénon otov A.O. dnAadn o
id10G £TTaBE O&EidwON,.

MEPOX I'': Epwtioscig 11-12

Na atravrioete o€ OAEG TIG epwTNOEIG 11-12.
Kd0s opOn amravrnon BabpoAoyeital pe 10 povadeg (cUvoAo 20 povadeg).

EpwTtnon 11

Aivetal N KaPTTUAN €€oudetépwong 20 mL diaAuuatog acBbevoug Bdong BOH,
pE d1dAupa HCI 0,1M.

14 .
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SRR [V R 0 N NV O or
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2 . = \w;‘ —_
1
. = || Vea/em®
0 5 10 15 20 25 30 35 40 45 50
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(a)Na ypdayere: (Mov.2)
I. Molo €ival To HETPO Kal TTOI0 TO AYVWOTO GTNV TTIO TTAVW OYKOUETPNON;
Métpo eival To HCI (0&U) kai adyvwoTo gival To BOH (n Baon)

ii. H 1m0 Tavw oyKopETPNON av avAKEI OTIG OYKOUETPIOEIG OGUUETPIAG N

aAkaAupeTpiag;  OtupeTpia

iii. MeTagu troiwv opiwv pH kupaiveTal (Kard TTpooéyyion) N Cwvn £EOUBETEPWONG.
3-8

(B) Na ypdawerte 11010 OTTO TO ONUEia TTOU divovTal TTAVW OTNV KAPTTUAN €ivai:

(Mov.2)

TO I000UVapo onueio I

TO ONUEIO OTO OTTOI0 HECT OTNV KWVIKA QIAAN UTTdpXEl HOvVo GAaG. I

TO apXIKO pH TOU BIGAUPATOG TTOU OYKOMETPEITAI. 11

0 1000UVau0G OYKOG 25mL

(y) Molo €ival To pH oT10 1I008UVaPO onueio, gival 6¢Ivo, AAKAAIKO r] OUBETEPOD;
AIKaIOAOYEIOTE TNV TIYA TOU. (Mov.1)
pH oTo 1Ic0duvapo onueio = 5,5. Eival 6¢ivo €1Te1dr £xoupe eE0UBETEPWON 1I0XUPOU
0&€og pe aabevr) BAaon Kai To GAAG TTOU TTPOKUTITEI UBPOAUTIKA GEIVO Kal £TOI
KaBioTd 10 didAupa OEIvo.
(®) Na utroAoyioeTe Tn popIakOTNTA TOU dlaAUpaTog TNG Bdong BOH. (Mov.2)
2¢ 1000mL diaAupatog og€og (HCI) repiéxovral 0,1 moles HCI

25 X; =x=0,1.25/1000= 2,5.1073
BOH + HCl - > BCl + H20

1000 X; I x=2.5.10.1000/20= 0,125 M

(¢) Na uttoAoyioeTe Tn oTaBepd didoTaong (Ke ) TG Bdong; (Mov.2)
[OH]=vVKg.Cg &= [OH]=+1,8.10%.0,1» [OH]=1,34.108

Apxikn Ty pH Bdong=11, pH+ pOH =14 = 11 + pOH =14, pOH=3
pOH= -log [ OH] i 3=-log [OH] i [OH]=10°M

Ke= [OH J% Cpsonc ==+ K= (103)?/0,125  «zi» Kg=8.10°
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(€) AlaBéToupe duo deikTeg A kai B pe Ka= 105, Kg = 10°.
Moiog gival o KATAAANAGTEPOG yia TNV oykouEéTpnon auTr. Na dikaloAoyroeTe TNV
€AoY 00G. (nov.1)

pHa = - log Ka £1 sz » pHa= - log 10° == pHa =5£1, Zwvn ekTpoTA¢ OeikTn A=4-6
pHe = - log Ks +1 == pHB = - log 10° == pHa =9%1, Zwvn ekTpoTA¢ deiktn B=8-10
dpa o deikTnNG A €gival o KaTaAANAGTEPOG yiaTi TO I00dUVauo onueio (pH=5,5) TTepiAapBaveTal
EVTOG TNG CWVNG EKTPOTTNG TOU OEIKTN.
Epwtnon 12
(a) Na cuPTTANPWOETE T KEVA OTIG TIPOTACEIG TTOU AKOAOUBOUV. (Mov.2)
e 2UUOWVA MPE TNV KPAVTOUNXAVIKI TO NAEKTPOVIO Bewpeital WG KIVOUUEVO
OwMaTidlo aAAG TauTdxpova Kal WG KU
e 21NV KPBavrounxavikry ¢ WIAGUE yia Tn B€on €vOg NAeKTpoviou OAAG yia Tnv
mBavoTnTa Va BpiokeTal o€ Yia opiouévn B€on éva nAekTpdvio.
e O xwpog yupw atrd TOV TTUPRAvA, OTTOU UTTAPXEl PEYaAUTEpn TTBavoTnTa Vva
BpiokeTal To NAEKTPOVIO O€ PIa OEQOUEVN OTIYUI OVOUACETAl ATOUIKO  TPOXIAKO
o Kdbe kupia oTIfada xwpiletal o€ dIAQOPA EVEPYEIOKA ETTITTEDA, TTOU ATTOTEAOUV

TIG DIAQPOPES UTTOOTIRADES

(B) To nAekTpdVvIo TTEQIYPAPETAI ATTO TNV KBAVTOUNXAVIKA UE TECOEPIC KBAVTIKOUG
apIiBuouc. ZTov Trivaka TTou akoAouBei otnv 1" otAn divovtal Ta ovopaTa Twv

KBavTikwv apiBuwy. Na ypawete otn 2" oTAAN Ta CUPBOAC TWV KPAVTIKWY apIOuwV

Kal otnv 3" oTAAN T TTPoodIopidel 0 KABE KPAVTIKOS apIBuog (Mov.4)
KBavTikoi api@uoi 2U0uBoAo KBavTIKOU Ti mpoodiopilel
apifpou 0 KA0g KBavTIKOG apiBuodg

KUPIOG KBavVTIKOG aplBudg

n TNV KUpIa oTIBAda
aliouBiakog KBavTIKOG
apIBuog uTTOOTIRGOA
MayvnTIKOG KBavTIKOG
apIBuog mi To Tpoxiakd
KBavTIKOG
apIBuGG Tou spin ms TO OTTIV
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(y) Aivovral Ta dropa:  15P, 19K

i. Na ypaweTe TIG NAEKTPOVIOKEG OOPEG TOUG (KATAVOUF NAEKTPOVIWV O€ UTTOOTIBADEG
ME TN HEBOOO TWV TPOXIAKWYV). (Mov.2)

15P 1 1S22S2 2p% 352 3p3

19K : 152252 2P6 352 3pP6 451
ii. Na atrelkovioeTe e BEAN TIG TTIO TTAVW NAEKTPOVIAKEG DOMEG, WOTE VA QPAIVETAI KOI N
TOTTOBETNON TWV NAEKTPOVIWY KATA TPOXIOKO. Na ypAWeTe £TTIONG TOV APIOUO TWV
MOVAPWY NAEKTPOViwY yIa TO KABE dTouo. (uov.2)
1s 2s 2px  2py  2pz 3S 3px 3py 3p:z

sPo 4y (4] ey [yttt )8

v

£xel 3 povipn NAEKTPOVIa

1s 2s 2px  2py  2p: 3s 3px  3py 3p: 4s

ok A4 ] (a4 [he [y 00 ] [ VATt Ty ] [

éxel 1 povpeg nAeKTPOVIO

TENOZ EZETAZHZ
O AieuBuvtnig

lwavvng Opeavidng
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ii. Na atrelkovioeTe e BEAN TIG TTI0 TTAVW NAEKTPOVIAKEG DOMEG, WOTE VA QAIVETAI KOI N
TOTTOBETNON TWV NAEKTPOVIWV KATA TPOXIOKO. Na ypAyeTe £TTioNg TOV ApIBPO TWV

MOVAPWY NAEKTPOVIWV yia TO KABE ATopo. (uov.2)

TEAOZ EZETAZHX

EionyATpia O ZuvtovioTng O AieuBuvtng

AéoTrw Zappidou XapdAautrog ZwTtnpiddng lwavvng Opeavidng
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