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- No ypdoete poévo pe umie méva.
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- Olkgg ot amavtioelg va 60000V 610 TETPAOI0 OTOVINGE®V.
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MEPOZ A": EpwTtioeig1 -4
Na atravrioeTe o€ OAEG TIG EPWTAOEIG 1- 4.

KdBe opO atravrnon BaduoAoyeital pe 5 povadeg (cUvoAo 20 povadeg).

Epwtnon 1
Na CUUTTANPWOETE TIG TTIO KATW XNUIKEG avTIOPACEIS: (SXTHoV.)

Pb(OH)2i) + NaOH@q) — Na2PbO2@aq + H20¢)
Na2COsis) + HNO3 (aq) — NaNOg3@g + H200) +CO2(q)
Ba(NO3)2@aq) + H2SO4(ag) — BaSOua@ag) + HNO3(ag)
Mgs) + CH3COOH(aq) —(CH3COO0)2Mgag) +H2()

(NH4)2SO04is) + KOH(ag) —K2S04(aq) + NHz@) +H20q)

EpwTtnon 2
a) Aivetal N TTOPAKATW TETPAdA KPAVTIKWY aPIBUWY Yia €va NAEKTPOVIO aTOlOU.
n=2 I=1 ml=2 s=+1/2
Na dnAwoete av eival emITPETTA | OXI KAl va QITIOAOYNCETE TV ATTAVINON OQG.
(1pov.)
Agv gival emTpeTTh yiaTi yia I=1 To ml=-1,0,+1 Ogev uTTApXEl TIAR MI=2 .
B) Na ypAWeTE TNV KOTAVOUH TwV NAEKTPOVIWV OE TPOXIaKd (152 25%) yia TO ATOUO TOU

KaAiou, K Kal TO 10V TOU XAwpiou, Cl -
(3pov.)
K: 1s22s?2p®3s23pf4s! |, Cl=:1s%2s?2p®3s? 3p°

y) Na ypdyete TI¢ TIuEG TOU deuTEPEUOVTA KBAVTIKOU apiBuoU Kal Tou HayvnTIKoU
apiBuoU TToU XapakTnpiCouv TO NAEKTPOVIO TTOU PPIOKETAI OTO TPOXIakd 3p:.
(Tpov.)

=1  mI=0

[ Tt [ ]
EpwTtnon 3

a) Ze TTola / TTOIEG ATTO TIG TTAPOAKATW XNUIKEG 100PPOTTIEG ,N METARBOAN TOU
Oykou Tou doxeiou (UTTG oTaBepr) Bepuokpacia) dev peTatotriCel T B€on TNG

ICOPPOTTIAG; (2uov.)
B) Na QITIOAOYAOETE ™mv aTravinon oag.
(3pov.)

1. N2 (g) + 3H2(Q) < 2NHz(g)
. 2H2(g) +02(g) = 2H20 (g)
m. 3Fe (s) +4H20 (g) 5 Fes04(s) + 4H2(q)

Iv. CaCOs3(s) s CaO(s) + CO2(g)



a)ZTnV Il

B) O apiBudg Twv Mol agpiwv avTIdPWVTWV Kal TTPOIOVTWY Eival icog.

EpwTtnon 4
A. Aivetal n Mo KATw avridpaon ogeidoavaywyng:

2Fe + 6H2S0s4 — Fez2(SO4)s + 3SO2 + 6H20
O¢eidwon Fe,atrd 0 o +3(peTaBoAn 3)
Avaywyn S, atrd +6 o€ +4(uetafoAn 2)

a) Na ypdyete TOUG OUVTEAEDTEG TNG TTIO TTAVW XNUIKAG avTidpaong, KeE TV

BoriBeia Twv apiBuwyv ogeidwong Twv OTOIXEIWV. (3pov.)
B) Na kaBopioete TNV 0EIBWTIKI KAl TNV aVAYWYIKA ouaia. (1pov.)
0&eIdWTIKN ouaoia: H2SO4 avaywyikn ouacia:Fe

B. Na Bpeite Tov apiBuo o&eidwong Twv UTToy papUICHEVWY OTOIXEIWY. (1hoV.)
Cr.07%° , NHa? A.O Cr :+5 A.O N:3

MEPOZz B": Epwtioeig 5-10
Na atravrioete o€ OAeg TIG epwTAoElg 5 - 10. KdBe opBR amdvrnon
BaBuoAoyeital pe 10 povadeg (cUvoAo 60 povadeg).

Epwtnon 5
A. Na utroloyioete 10 pH:
a) diloAuparog Ca(OH)2 0,025M (2uov.)
Ca(OH)2 —Ca?* + 20H" [OH]=0,05 pOH=1,3 pH=14-pOH=12,7
1mol 2mol

0,025 mol X=0,05mol
B) diaAupaTog CH3COOH 6% K.o. (3uov.)
6g CH3sCOOH 100mL o. Mr CH3COOH=60

X=60g 1000mL d. 1mol =60g
CH3COOH 1M [H*] = (kot. Cog )2 =(11,8.10°.1) ¥2=4,24.107

pH =-log [H'] 2,37

y) dilaAUpartog 1Tou TTpokUTITEl 6TavV 0€ 1L diaAupartog NHs 0,2M 1rpooTteBouy,

XWPIG HETABOAN Tou dykou Tou diaAuparog, 5,35g NH4CH. (2uov.)
[OH]=ks.Cp Mr=53,59g 1 mol NH4Ct =53,5¢ NH4Cl 0,1M
Car
[OH]=1.8.10°.0,2 = 3,6.10° pOH=4,44 pH= 9,56

0,1



B. ‘Eva Aitpo pubuioTtikou diaAupatog CH3COOH / CHsCOONa trepiéxel 0,18
mol CH3COONa ka1 £xel pH=4. Na UTTOAOYiOETE TNV OUYKEVTPWOTN TOU

CHsCOOH arto didAupa. (3pov.)
[H] = koe.Cot  Coe=[H']. Cm= 10%.0,18 =1 CHsCOOH 1M

Car Kog 1,8.10°
EpwTnon 6

A. Ti Ba ocupBei oto pH (augdveral, PEIWVETAl ] TTAPAPEVEI TO iDI0) TWV TTIO KATW
dlaAupdtwy, av oto kabéva trpoobiéooupe vepd (apaiwaon); Na aimioAoynoete Tnv
aTravinon oag. (3x1.5p0v.)

a) didAupa HNOs 0,1M

H ouykévrpwaon Tou dioAUpaTog eAaTttwveTal , N [HY] eAartwvetal dpa 1o pH
augaverai.

B) diGAupa KOH 0,01M

H ouykévipwon tou dioAUuaTtog eAattwvetal , [OHT eAattwveral, n [HY]
augavetal dpa 1o pH eAaTTWwvETAl.

y) 1L diaAupartog 1Tou Trepiéxel 0,1mol CH3COOH 0,1mol CH3COOK

O1 véeg ouykevipwoelg Twv CH3COOH kar CH3COOK Ba cival idleg Kal JeTA
NV apaiwon ,dpa pe Baon Tov TUTTO [H [=Koe.Cot s Car N [H ] TTapapével n
id1a, dpa kal To pH TTapauével idio.

B. To pH diaAupatog Bdong BOH pe ouykévrpwon 0,1M egivan 11,13.
H Bdon cival ioxupn A aoBevAg;, Na aimioAoynoere tnv amdvinor oag,
(1.5p0v.)

KOH— K" + OH"

1mol 1mol

O,1mol  x=0,2mol pOH=1 pH=13

Eival aocBevng yiati av ATav ioxupn n [OH] 6a Atav 0,1M kai to pH=13

. a) ZTnv 1Mo Katw avtidpaon va dNAWOCETE TTOIA OUCIO CUUTTEPIPEPETAl WG
o¢u Kal TToId oav Baon KaTd Brownsted-Lowry

(1pov.)

HPO4% + H20 = H2POs + OH-
Bdaon ogu

B) Na ypayerte TIg ouuyeic Bdoeig, kartd Brownsted-Lowry, Twv TTI0 KATW OEEWV:



I.LHNO:2 I.H2S m. HCOs3
(1.5p0v.)

1.INO2" I HS m. COz?
y) Na ypdwyete Ta ouCuyn o¢Ea, katd Brownsted-Lowry, Twv 10 KATW BAocewv:
.CN - n.Br - m. NHs
(1.5p0v.)
I.LHCN n.HBr m.NHz*
Epwtnon 7

Aivovtal Ta 1110 KATW CeUyn OUCIWV:

I. o1eped NH4CI kai oTeped NaCt

. aépio HCE kai aépio CO2

. didAupga KNOs kai didAupa AgNOs

Iv.010Aupa Pb(NOs3)2 kai didAupa Fe(NOs)s

a) Na eionyn®Beite éva avtidpaoThplo(d1a@opeTIKO KABE @opd) TTou Ba
XPNOIMOTTOINOETE VIO VA OIAKPIVETE JETAEU TOUG Ta PEAN TOU KABEVOS aTTd Ta
M0 TTAvw Ceuyn. (4.pov.)
I. oTeped NH4CI kai oteped NaCt NaOH (4 H.SO,)

. aépio HCE kai aépio CO2 | Trukvr) NHs (A diauyécg 6.Ca(OH)2 aoBeaTtovepo)
. d1dAupa KNOs kai didAupa AgNOs | pe H2SO4 (] HCE)

Iv.010Aupa Pb(NO3)2 kai didAupa Fe(NO3)s , HCE () ep. KOH)
B) Na avagépete TNV TTapartipnon Tou Ba KAveTe o€ KABE TTepiTTTwon. (2.4ov)

1.To oteped NH4CE divel appiopod (To oteped NaCl divel appiopo)

Il. To a€pio HCE divel Aeukod vE@og.(To CO2 BoAwvel To aoBecTéVEPO)

m.To d1dAupa didAupa AgNOs divel Aeuko iCnua.(f Aeuko iCnua)

Iv.To didAupa Fe(NOs)s pe repicocia NaOH divel KAQEKOKKIVO iCnua.

y) Na ypaweTe TIG XNUIKES avTIOPACEIG TTOU YivovTal. (4.pov.)
I. NH4aCf + NaOH — NaCt + NHs +H20( NaCi+ H2SO4 —Na2S04 + HCH)

. HCf + NHs — NH4C{ ( CO2+ Ca(OH)2— CaCOs + H20)

m. AQNO3z + H2SO4 — Ag2SO4+HNO3 ( AgNO3s + HCI — AgCl + HNOs3)



Iv. Pb(NO3)2 + HC{ -PbCf2+ HNOs
Fe(NO3)s + KOH — Fe(OH)s+ KNOs
Pb(NO3)2 + KOH — Pb(OH)2+ KNO3

Pb(OH)2+ KOH —  Na2PbO2+ H20

Epwtnon 8

A. 5g kpdpaTtog Cu-Mg avtidpouv pe didAupa HCL kai eAeuBepwvovtal 1,12 L agpiou X.
a) Na ovoudoere To aépio X. (1.uov)

Ydpoydvo

B) Na utrohoyioete Tnv  pdla TOou KABe peTGAAou oOTO  KpAua.
(4.p0v)

Cu+ HCl — X
Mg + 2HCt{ — MgCt2 + H2
2UVETTWG TO AEPIO OPEINETAI OTO ATTOKAEIOTIKA OTNV AVTiIdpaAON TOU Yayvnaoiou.

Mg + 2HCt — MgCe + H2

1mol 1mol 22,4L 1mol H2

249 1mol 1,12L X=0,05mol
X=1,29 Mg 0,05mol Cu=5-1,2=3,8¢g

B.. Na utrohoyioere Tnv popiakdtnTa Twv akdAoubwyv diaAupdtwy: (5u.)

a) AidAupa KOH pe pH=13 .

[H"]=101® [OH7] =kw/10?*® =1014/1071% =101
KOH — K'+OH

1mol 1mol

X=0,1mol 0,1mol KOH 0,1M

B) AiGAupa H2SO4 pe pOH=12 .

pH=2  [H*]=102 H2S04— 2H* + SO4* H2S04 0,005M



1mol 2mol

X=0,005mol 0,01mol

Epwtnon 9
Aivetal n KauTruAn oykouérpnong 20mL diaAupatog CH3COOH pe didAupa NaOH
0,1M.

i
B

13
12 — ]
11 /
10
9
8
pH 7
6
5 /
4
3
2
1
0 |

0 5 10 15 20 25
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a) [Mwg xapoktnpiete TO OIGAUPA  TTOU TTPOKUTITEl OTO  100OUVAUO
onueio(6€ivo, aAkaAikdé 1 oudETepo); Na Owoere pia  €gnynon.
(2.pov)

AAKOAIKO.To dAag TTou TTapdyeTtal katd Tnv egoudeTépworn, CH3COONa cival
OAKOAIKG UBPOAUOBUEVO.

B) Na utrohoyioeTe TN poplakdTNTa Tou diaAuparog CH3COOH
XPNOIYOTTOIWVTAG TN XNMIKN €6iCwaon TNG avTidpaong TToU TTPAYHATOTTOINONKE
KATA TNV OyKOPETPNON Kal Ta OeQOEVA TNG TTIO TTAVW KAUTTUANG. (3.pov)

CHsCOOH + NaOH —  CHs3COONa + H20
1000mL 0,1mol NaOH , avTidpouv ue 0,001mol CHsCOOH
10mL x=0,001mol

0,001mol CHsCOOH 20mL

X=0,05mol 1000mL CH3COOH 0,05M



y) Na ava@épete Tov KATAAANAGTEPO BEIKTN YIA TNV TTIO TTAVW OYKOUETPNON KAl
VA AITIOAOYAOETE TNV ATTAVTNONA 0aAC. (2.pov)

H oaiho@BaAegivn ,yiati n  ¢wvn €KTPOTIAG TNG EPTTITITEl 0TV CWvn
€COUDETEPWONG TNG KAPTTUANG OYKOUETPNONG.

0) H ék1TAUON TNG KWVIKNG QIAANG PE TO BIGAUPA TOU 0gEOG, TTPIV TNV €vapén
TNG oykouétpnong, Ba emnpéade Ta atmroTeAéopaTa Kal TTwG,. Edv uttdpxel
oQAaApa va TO XOPOKTNPIOETE oav BeTIKO n apvnTIKO.
(3.pov)

@a uTmpxe MeYaAUTEPN TTOOOTNTA QAYVWOTOU ,KATAVAAWON MPEYAAUTEPOU
OYKOU TOU METPOU, Apa MEYAAUTEPN KAl N OUYKEVTPWON TOU QyVWOTOU.
2UVETTWG BETIKO oQAApQ.

Epwtnon 10
A. a) Na dnAwaoete Kata TTO00 gival opBES i AGBOG o1 TTI0 KATW TTPOTACEIS KAl
va QITIOAOYACETE TNV ATTAVTNOT] OAG: (4.pov)

A6 Tn BeppoxnpIkn egiowon: 302@) — 203g) AH>0
OUMTTEPAIVOUNE OTI TTI0 OTABEPT POP®r) TOU oguyovou eival To O2.

OPOH

H avtidpaon eival evd60epun,Ta avTidpwvTa TTEPIEXOUV AlyOTEPN EVEPYEIQ OTTO
Ta TpoiovTa dapa 1o O2 gival Mo o1abepd atrd 10 Os,

B) Kata tnv oykopétrpnon dlaAupaTtog FeSOs pe didAupga KMnOag, n ogivion
yiveral pye vitpiko ou.

NAGOZ

H ogivion yiveral pe Beiikd ofU yiati 1o vITPIKG 00 dpa wg OLeIdWTIKO Kal Ba
xpelagotav Alyotepog GyKog atrd TO UTTEPUAYYAVIKO KAAIO yia va yivel n avtidpaon.
(apvnTiKG OQAAUQ).

B. '/Eva mol aépiou udpoyovou (Hz) avtidpd pe €va mol aépiou xAwpiou Cl2
kal Trapdayovtal 2 mol aépiou udpoxAwpiou (HCE), ekAuovtag BepuodTtnTa 184
KJ. Na ypdyete TV BepuoxnuIKn €gicwaon TNG XNUIKAG avTtidpaong. (2.uov)

H2 + Cl2— 2HCt AH=- 184 KJ
I". Aivetal n XnUIKA 10oppoTria : 2NHs@g) = N2 + 3Hz()

Na ypdyeTe TNV €KQpacn TnNG oTabepdg XNUIKAG IcoppoTTiag, Ke. (2.uov)
Ke= [N2].[H2]* / [NH3]?

A. MNpayyartoTrolgiTal N o KATW XNMIKA avTidpaon:



Mg + HC! — MgCl2 + H2

Na TTpoBAEWeTe TNV eTTidpacn TTou Ba €Xouv Ol TTI0 KATW PETABOAEG oTRV TOXUTNTA TNG
avTidpaong XPnNoIUOTTOIWVTAG TOUG OPOUG MEYOAUTEPN, IKPOTEPN, idIa. (2.uov)

a) Xpnoipotroigitar 100 mL diaAvparog HCL 1 M, avti 100 mL diaAuparog HCE 2M.
MIKPOTEPN TAXUTNTA

B) XpnolyoTroigital okévn payvnaoiou, avTi Taviag payvnaoiou iong ToootnTag.
MeyaAUTePN TaxuTNTA

MEPOZ I'': EpwTtijoeig 11 — 12

Na amavrioere kail TIg dU0 gpwTRoEIg 11 - 12. KdBe opBn amrdavrnon
BaBuoAoyeital pe 10 povadeg (cUvoAo 20 povadeg).

EpwTtnon 11

2€ udaTIKO dIGAUPa acBevoug povotTpwTikou og€og HA 0,3 M, n ouykévipwon
TWV KATIOVTWV udpoydvou givarl 4,61.10°° mol/L.
a) I. Na uttoAoyioete Tnv oTaBepd didoTaong Tou og€og HA. (3u.)
[H*]=(Koe.Cot )2 Koe=[H]?/ Cot =(4,61.10°)2/0,3=7,08.10*

. Na utrohoyioete To pH TOU 0g€0g HA. (2u.)
[H']=4,61.10° pH=-log[H*] =5,34

B) Z& 50 mL Tou diaAUuuarog Tou ogE€og HA tmpooTiBevral 50 mL ammooTayuévou
VEPOU KQI TTPOKUTITEI TO DIGAUPQ X.

I. Na utToAOyioETE TN OUYKEVTPWON TOU 0EEO0G OTO BIGAUMA X. (2u.)
Ci1Vi= C2V2 C2= C1.V1/ V2=0,3.50/100=0,15 HA 0,15M

. Na utroAoyioeTte Ta ypaupdpia Tou otepeol KOH TToU TTpETTEl Va
TTpooBEéooupe 0TO diIdAupa X yia TTAAPN €E0UdETEPWOT) TOU. (3u.)

HA + KOH — KA + H20

1000mL 6. 0,15mol HA 1mol HA avTidpd pe 1Tmol KOH
100mL ¥=0,015 mol HA 0,015 mol HA Z=0,015 mol KOH
MrKOH=56 0,015.56=0,84gKOH

Epwtnon 12

A. lMoodétnta CaCOs avtidpd TANPpwG pe didAupya HCL 0,5 M, otrdte
eAeuBepwvovtal 1,121 agpiou W o€ ouvlnkeg STP. (4p.)

Zntouvrai:



a).pada Tou CaCOs 1TOU XPNOIYOTTOINONKE .

CaCOs3 + 2HC! — CaCli2+ H20 + CO2 1,12L.=0,05mol
1mol 1mol
X=0,05mol 0,05mol

1mol CaC0O3=100g 0,05.100=5¢g

B) o 6ykog Tou diaAupaTtog HCE Tou atraitABnKe yia Tnv AR pen avridpaon.
CaCOs3; .+ 2HC! — CaCl, + H,0O + CO,

1mol 2mol 1000mL 0,5mol HC!
0,05mol X=0,1mol Y= 200mL 0,1mol HC!

B. Z¢ kevo doyxeio otabepou dykou 10L eiodyovral 2,5 mol SOz kai 1,5mol Oa2.
Alatnpwvtag Tnv Bepuokpaoia otoug 227° C atrokabioTaral n I0oppoTria:

2502 + O29 = 2SO0s3()
2TNV KATAOTAON I00pPOTTIag N ouykévipwon Tou SO3 givail 0,1M.
a)Na utrohoyioeTe:

I. TRV oU0TAON TOU WiyhaTog IcoppoTriag o€ mol.
2S502@g) + 02 = 2S03()

(1p.)
ApXIKA: 2,5 1,5
AvTIO/ZXNM.: 1,0 0,5 1,0
looppoTria: 1,5 1,0 1,0
I TNV TIWA TNG 0TaBePdS 1Ic0ppoTTiag Ke. (2u.)

Ke= [SO3]? / [SO2]? .[02]=( 1)?/ (1,5)?.1=0,44
. TNV a1T6d00N TNG AVTiIdpaonG.
To O2Trepicocia
(1u.)
a= TreIpay. TINA/Bewp. TiunR =1/2,5=40%

B) Na dnAwaoete av n ToootnTa Tou SO3 Ba peiwdei, Ba augnBei i Ba TTapauceivel n idia
OTO DOXEIO JE:

I. TRV TTPOCONKN KATAAUTN 1. TNV au¢non Tng ToooTNTaG Tou d10ggIdiou Tou Beiou.

Na dwoete ouvToun €€AynOn yia TNV KABe TTepITITWON. (2u.)



1. id1a(atTAG n 1IcoppOTTia aTToKABioTATAI TTI0 YPHYyOopPa)
1. @a augnBei(pe Baon Tnv apxn Tou Le Chatelier To cuotnua Ba KivnBei TTpog Ta
OECIA, TTPOG OPEAOG TWV TTPOIOVTWY, YIa va KaTavaAwOei n roodétnta Tou  SO2.

TENOZ EZETAXHZ

H EIZHI'HTPIA H 2YNTONIXTPIA O AIEYOYNTHX

.................................

"EAeva Kovlapion "Edeva Kovlapion I'edpyrog Xpvcootdpov



