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OAHTIEX

= To e&etaoTikd dokiulo atroTeAcital atrd 14 oelideg (ouptrepIAapBavopévwy NG
1" geAidag Kal Tou TTEPIODIKOU TTivaKa ).

»  To e€eTaoTikd dokiuio atroTeAeital ammd 1pia yépn A°, B  kai I,

=  OAeg o1 atmavTAcEIg 0ag va ypag@ouv OTov KEVO XWEOo TTou dideTal TTavw OTO
€EETAOTIKO DOKIIO.

= EmTpémeTal N XpAon Un TTPoypapuaTi{OPEVNG UTTOAOYIOTIKAG UNXAVAG.

= Agv emITPETTETAI N XPAON SIOPOWTIKWY UAIKWV.

= [pAQETE POVO PE MEAQVI, UTTAE XPUWMATOG.

XPHXIMA AEAOMENA

Tra0epéc Hiektporvtikng Adotaong : KcHscooH) =1,8.10°, KNH3:)=1,8.10°

Atopkég Maleg: H=1 , C=12 , O=16, Na=23, Ca=40, S=32 ,Mg=24,,
Na= 23 .




MEPOZz A" :

Na atravrioeTe o€ OAEG TIG EpWTNOEIS 1- 4.

KaBe epwtnon BabuoAoyeital pe mwévre (5) povadeg.
Epwtnon 1

2¢ 100mL diaAuparog udpogeidiou Tou vatpiou TrepiExovTal 0,4g NaOH.

a) Na uttoAoyioeTe TN HOPIAKATATA TOU OICAUNATOG . (Mov. 2,5)
Mr NaOH = 23 +16+!= 40 0.4g NaOH — 100mL &- Tog NaOH
X —1000 mL ©- Tog NaOH
X=4g NaOH
1mol NaOH — 40g NaOH
W — 49 NaOH
¥= 0,1 mol NaOH Atr. 0,9M NaOH

B) Na utroAoyioeTe TN CUYKEVTPWON TWV IGVTWV UBPOLUAIOU OTO TTIO TTAVW

O1GAupua kal To pH Tou.

NaOH — Na*+ OH-
1mol —  1mol

( Mov.2,5)

0,1mol —  x=0,1mol [OH]=0,1M pOH=-log 0,1=1

pH=14 - 1= 13

Epwtnon 2

a) Na CUUTTANPWOETE TOV TTIO KATW TTiVAKA :

(Mov.2)

0%y HCI HNO3 NH4*

H2S

2uduyng Baon CI NOs NH3

HS




B) Na egnynoete yiati n apgpwvia ota udaTIKA SIGAUPATA CUUTTEPIPEPETAI WG
Baon katd Bronsted- Lowry ,va ypAweTe T XNUIKN avtidpaon.
(pov.1)
H appwvia gival Baon yiaTi gival OEKTNG TTPWTOViWV.

NHz + H2 O S NHs* + OH-

y) Na Bpeite Ta ouduyn {euyn 0g€wv- BACEWY TWV TTIO KATW AVTIOPACEWY :
(Mov.2 )

HCN + H20 S HsO + CN-

o¢u Bdon 0. o&u 0.pdon
HCOO- + HO S HCOOH + OH-
2.Bdon O¢tu O¢u 0.paon
EpwTtnon 3
a) Na uttoAoyioete Tov ap1Buod ogeidwong Tou Ociou ( S) OTIC TTI0 KATW
XNMIKEG EVWOEIG: (Mov.2)
H2S H2S0s3 SO2 H2S04
-2 +4 +4 +6

B) Aiveral n avtidpaon : Mg + CO2 - MgO +C

i. Na Bpeite TOUG CUVTEAEOTEG WWOTE va Yivel XNUIKN €¢icwaon. ( Mov.1)

ii. Mola oucia oeIdWvETAI KAl TTOIa AvVAYETAl | ( pov.1)
Oteidwvetal: Mg
Avayetai: CO2

iii. Moo €ival To 0&eIdWTIKG Kal TTOI0 TO AVAYWYIKO CWHA ; (nov.1)
OCe1dwrTiko : CO2
Avaywyiko : Mg



EpwTtnon 4
Na ypdyete TNV avtidopaon TNG NAEKTPOAUTIKNAG d1IACTAONG TWV TTIO KATW
Otéwv, aAdTwV Kal BACEwV:
(pov.5 )
e HNO3s — H* +NOsz
e CHsCOOH & CHsCOO +H*
e NaCl— Na*+CI

e KOH — K" + OH-

« NHs S NHs"+ OH

MEPOZ B’
Na atravtioeTe 0€ OAeG TIG epwTAOEIS 5 - 10.
KaBe epwTtnon BabuoAoyeital pe déka (10) povAadeg .

EpwTtnon 5

a) Na oupTTANpPWOETE TIG TTAPAKATW AVTIOPACEIS Kal va TIG dlopBwoeTe:  ( Jov. 6)

= 2NaOH + H2S0Os4 — Na2S04 +2 H20

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

= Zn +2HCl.— ZnCl2 +Hz2

= NaOH + NH4Cl — NaCl + NHs + H20

= AgNOs + HCl— AgCl + HNOs
B) Na ypdyerte TnVv avixveuon : (Mov.2)
e TOU Udpoydvou

To udpoyodvo KaiyeTal Ye PIKPr €KPNEN.



e TOU O10&€EIdiOU TOU AVvBpaKa

Ortav dloxeTeuBei o€ dlauyég aoBeoTOVEPO , BoAwvEl £TTEION oXnUaTiCETAl
Agukd iCnua avBpakikd acBéoTio ( CaCOg)

y) Na cuptTAnpwoEeTe TOV TTI0 KATW TTiVOKA: ( Mov.2)
Ovopa Tou d€ikTn Xpwpa Tou O€ikTn o€ | Xpwua Tou OEiKTN O€
OIGAUpa 0&€og d1dAupa Baong
Kuavé NG BpopoBupdAng | KiTpivo MTTAE
HAiavBivn KOKKIVO KiTPIVO
EpwTtnon 6

a) Aivetal 611 5g Kpduarog Cu-Mg avtidpouv pe didAupa HCI . Katd
TNV avTidpaon eAeuBepwvovtal 2,24L agpiou X.

I Na ovoudoete 1o agpio X .
Atr.  A€pio udpoydvo
(Mov.1)

ii. Na uttoAoyioeTe TN pdda Tou KGBe peTdAAOU O0TO Kpdpa. (pov.4)

Mg +2HCI — MgClx + Ho

1mol Mg — Imol H2
249 Mg — 22,4L
X — 2,24L
X=2,4gMg
59 -2,4 =2,69 Cu Atr. 2,49 Mg kai 2,6g Cu

B) Na utroAoyioeTe TN HOPIAKOTNTA TWV AKOAOUBWV SICAUPATWY: (MOV.5)
I. O1dAupa NoOH pe pH=12
[H*]=10"M — [OH]=10?M
NaOH —» Na* + OH-
1mol — 1mol 1mol

X — 0,01mol  0,01mol
X=0,01molNaOH => 0,01M NaOH



i. dloAupa HCl ye pOH=13 =>[H*] =!0'M

HCI — H* + CI
1mol 1mol 1mol
X 0,12 mol 0,1mol

X=0,1mol HCI => 0,1M HCI

Epwtnon 7

a) Na xapakTnpioeTe TIG TTI0 KATW ONAWOEIG WG 0PBEG A AavBaouEVES : (Mov.4)

I. To pH TOU VvEPOU pelwveTal he TN TTPocBrikn diaAupatog HCI Opbn

. To diadAupa Tou HCOOH 0,1M éxel pH=1 AdBog

iii. To d1dAupa H2S040.05 M éxel peyaAutepo pH atrd 1o diaAupa
CH3COOH 0,1M AdBog

iv, To diadAupa NH4CI gival 6¢ivo Opbn.

B) Na utroAloyioete To pH TOU SIGAUPATOG TTOU TTPOKUTITEL, OTaV 0€ 150mL
d1aAUpaTog CH3COOH 0,1M 1rpooTeBei 50mL NaOH 0,1M.
(uov.6)

0,1 mol CH3COOH — 1000ml &-tog CH3COOH
X — 150ml >> >>
X=0,015mol CH3COOH

0,1mol NaOH — 1000ml 8- tog NaOH
X —50ml  >> >>

X=0,005molNaOH

NaOH + CHs3COOH — CH3COONa + H20

1mol 1mol 1mol 1mol
Apx. 0,005mol 0,015mol
Avrt,-lNap. 0,005mol 0,005mol 0.005mol 0,005mol
TeA. - 0,01 mol 0,005mol 0,005mol

Mepiooewe 0&IKO 0L Kal dnuIoupyHONKe 0EIKO VATPIO . Apa £Xw PUBUIOTIKO
d1dAupa.

[ H*] =Koe.Nog/Nar== 1,8.10°5.0,01/0,005=3,6.10-°M

pH= -log(3,6.10°) =4,44



EpwTtnon 8
AivovTtal Ta 1o KATw Celyn XNMIKWY OUCIWY :
. 21eped CaCOs— o1eped CaSOaq
. Apaio didAupa HNOs3 - trukvé didAupa HNOs3
iii.  AildAupa Ba(OH)2 - didAupa NaOH
Iv. 21eped NH4Cl - oTteped NaCl
a) Na eionyn®Bcite €éva avridpaoTriplo , TTou Ba XPNOIUOTIOINCETE , yIa va
OIaKPIVETE PETAEU TOUG TA HEAN TOU KOBEVOGS aTTd Ta TTIO TTAVW CEUyn , YPAPOVTAG
TIG QVTIOTOIXEG XNMIKEG AVTIOPACEIG ( Mov.8)
B) Na ava@épeTe TO EuQaAvES aTToTEAECUA TTOU Ba TTapaTtnenBei o€ KGBE TTEPITITWON .
(nov.2)
a) i. Avtidp. : HCI
CaCOs + HCl — CaCl2 +CO2 +H20
il. AvTidp.: Ag(s)
Ag + ap.HNO3—X
Ag + mM.HNOsz— AgNOs + NO2 + H20
iii. Avmidp.: H2SO4
Ba(OH)2 + H2SO4 — BaS0O4 + H20
NaOH + H2SOs4— Na2S0s4 + H20
i v. Avtidp. : NaOH
NaOH + NH4Cl — NaCl + NHz + H20
NaOH + NaCl — X
B) Eugavég atmmotéAeopua:
i. Appioud
il. Kagé aépio oto 1. HNO3

iii. NAeUKO iCnua (BaS0Oa)
iv. ATTOTTVIKTIKA HUpwOIA



Epwtnon 9

a) Na Bpeite TOUG CUVTEAEOTEG TWV TTIO KATW 0&EIB0AVAYWYIKWY AVTIOPACEWVY :

(Mov.5)

0----------m---- (ogeidwan) -4e +4

i C + 4 HNO3 —— CO2 + 4 NO2 + 2H20
+5-nmeee- (avaywyn) -1e +4

P — (avaywyn) + 2e +2

il. MnO2 + 4 HBr B MnBr. + Brz + 2H20
-1 (ogeidwon) — 1x2e 0

N EE (o&eidwon ) -1X2e 0

ii. 8HI + H2S04 — 4l + HS + 4H20
2

S S— (avaywyn) +8e

+2 e (Oteidwon) -1e +3
iv. 3FeO + 10HNO3 — 3 Fe(NOs3)s + NO + 5H20
+2

+5----(avaywyn )+3e

B) Mepioosia okdvng Yayvnaiou avTidpd ye 100mL HCI 1M og 6=20°c.
i. Na ypawyeTte Tn XNUIKA €¢icwaon TnNG avTidpaong (Mov.1)
Mg + 2 HCI — MgCl2 + H2
ii. Aivetan 611 To AH<0 TnG avtidpaons . Na TpoPAEweTe TNV £TTidpacn TTou

Ba €xouv o1 Mo KATW PETAPBOAEG OTNV APXIKN TaXUTNTA.
ZUMUTTANPWOTE OTOV TTI0 KATW TTivaKkd : BpaduTtepn /Taxutepn/idia (uov.4)

MeTaBoAn Emidpaon oTtnv Taxutnta
XpnaoiyoTroigital Taivia Mg (2cm) BpaduTepn

XpnoipotroioUvral 100mL HCI 2M o 8=20°¢ TaXUTEPN

Xpnaiyotroigital !100mL HCI 1M og ©=40°cc. TaXUTEPN

Xpnaiyotroigital 200ml HCI 1M o 6=20°c idla




EpwTtnon 10

a) Z& KA€IoTO doxeio oykou 1L, eicdyovral 6 mol N2 kai 12 mol Hz otroTe

arrokalioTaral, n ICoOPPOTTIA :

N2(g) + 3H2(g) S 2NHs(g) AH<O0.

2TNV KatdoTaon I00ppoTTiag TTepiExovral oto doxeio 6 mol NHs .
Na utrohoyioTel:
I. H ouoTOon TOU PEIYMOTOG 100PpPOTTIAG (uov.4)
N2(g) + 3H2(g) S 2NHs3(g)
1mol 3mol 2mol
ApXIK& 6mol 12mol -
Avtidp./ Mapay. X=3mol 3X=3.3=9mol 2X=6mol
=>X=3mol
Kar. iIcoppoTriag 3mol 3mol 6mol
. HotaBepd 1coppotriag Ke . (nov.1)
Kc=[NHz]?/[N2].[H2]3=62% 3.33=0,44
iii.H arédoaon Tng avridpaong (Mov.2)
N2(g) + 3H2(g) — 2NHs(g)
1Tmol 3mol — 2mol
12mol— X=8mol NH3z  O@ewpnTtiKA TTOOOTNTA AV N avTidpaon

a = lp./Bewp.= 6/8=0,75

B). AiveTal n iIcoppoTria :

2NO2(g) S N20s4 ()
Kagpé KiTpIvo

AH< O

ATav yovodpoun.

( Mov.3)



i. MMolo xpwua Ba emKPATACE! OTAV PUEIWCOUKE TN BEpPoKpaTia Kal yIaTi;
Oa emMKpPATHOEI TO KITPIVO yIaTi N avTidpaon 6a 0dnynBei ota deCIA TTOU €ival
e€wBepuN WOTE va avalpEoel TN JETABOAA Kal va £Xw VEQ XNUIKA 100pPOTTIa
ouuewva pe TN apxn Tou Le Chatelier.

ii. Molo xpwpua Ba TTIKPATACEI OTAV PJEIWOOUE TN TTIECN KAl YIOTH;
Oa emKpaTAoEl TO KAPE yiaTi N avtidpaon Ba odnynBei oTa ApICTEPA TTOU €ival

TA TTEPICOOTEPA PMOPIA WOTE VA avaIPETEl TN METABOAN Kal va €Xw VEQ XNUIKN
IcoppPOTTia  cUP@WVa JE Tn apxr Tou Le Chatelier.

Mépog I”’

Na atravToeTe o€ OAeG TIG epwTnoElg 11-12 .
KaBe epwtnon BabuoAoyeital pe déka (10) povadeg .

EpwTtnon 11

21N ypa@Ikf TTapdoTtacn TTou diveTal TTIO KATW TTAPIOTAVETAI N METABOAR Tou pH
Kata Tn didpkela TG ¢oudeTépwong 20mL dilaAUpaTog aoBevoUg HOVOTTPWTIKOU
0¢éwg, HA, pe udaTiko didAupa udpogeidiou Tou vaTpiou, NaOH, 0,2M.

=
B

13
12
11 /
10
9
8
pH 7
6
5 /
4
3
2
1
0 t
0 5 10 15 20 25
VmL NaOH
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a) Na UTToAOYIOETE TN HOPIOKOTATA TOU OEEOC. (Mov.3)

HA + NaOH — NaA +H2O Vie=10ml NaOH

imol — 1mol 1000mL 6-togNaOH — 0,2 mol NaOH

X — 0,002 mol 10mL >> >> — X=0,002 mol NaOH
X=0,002mol HA

0,002mol HA — 20mL &-tog HA
X’ — 1000 mL >> >>
X'=0,1mol => 0,1M HA

B) Na utroAoyioete Tn oTaBepd NAEKTPOAUTIKNG dIACTAONG TOU 0E0G. (MOoVv.2)

pHopx.= 3 => [H*]= 103M => [ H* ]2=Kot . Cot <> (103)2=Kot . 0,1 <> Kog =105

y) Na utroAoyioeTe To pH TOU SIGAUNOTOC OTNV KWVIKA QIAAN YETE TNV TTPOCORKN
SmL Tou NaOH . (nov.2)

V=5mL => Vi0/2 => pH=-log10°=5

0) ATTé TNV KAUTTUAN €GOUBETEPWONG VA BPEITE KATA TTPOCEYYION TN {Wwvn
eoudeTépwong kal 1o pH oTO I000UVAPO onueio. ( pov.2)

H Cwvn egoudeTépwong cival petagu 6,8 ewg 10,8
€) Na ypdyete T10 €id0C TOU OQAAPATOGC (OETIKO 1] apvnTiKG) TTOU Ba TTPOKUWEI

OTOV  UTTOAOYIOHO TNG CUYKEVTPWONG TOU BIAAUNATOS TOU 0&€og HA, av;
(Mov.1)

i.To oipwvio EETTAUBNKE Pe vepd - ApvnTIKO

iil. H kwvikn @IGAn EeTTAUBNKE pE TO DIGAUA TOU AyVWOTOU- OETIKO

EpwTtnon 12

a) 20mL diaAupatog Benkou o1dApou(ll), FeSOa4, oykopeTpABNKaV PE TITAOOOTNUEVO
O1IGAupa KMnO4 0,02M Ttrapoucia diaAupatog H2SO4. Ta atmoteAéoparta yia 3
d1ad0XIKOUG TTPOCDIOPICUOUG TOU 1I000UVAUOU GYKOU TOU PETPOU ATAV:

11



1" oykopéTpnon 2" OYKOPETPNON 31 oyKopETPNON
TeAIKR €vOeign 10,1mL 20,2mL 30,3mL
ApXIKA €VOEIEN 0,0 10,1 mL 20,2 mL
looduvapuog dykog 10,1mL 10,1mL 10,1mL

i, Na oUUTTANPWOETE TOV TTI0 TTAVW TTIVAKO KOl VO UTTOAOYIOETE TOV JECO
I00OUVANO OYKO. (Mov.2)

Vu=10,1 + 10,1 + 10,1 =30,3 /3=10,1ml KMnOa4

ii. Na uttoAoyioeTe Tn poplakoTnTa Tou diaAupaTog Belkou o1dripou(ll), FeSOa.
Aivetal n xnuIKA e¢icwon .
( Mov.3,5)

10FeSOs4 + 2KMnOs4 + 8H2SO4 — 5Fe2(S04)3 + 2MnSO4 + K2SO4 + 8H20

10mol — 2mol
X’ — 0,0002 mol
X'=0,001mol FeSOa4

0,02mol KMnO4 — 1000mL&-to¢ KMNnO4
X — 10, 1mL >> >>

X=0,0002mol KmnO4

0,001molFeS0O4— 20mL &-1og FeSOa4
Y >> >> —1000mL >> >>
W=0,05mol FeSO4 => 0,05M FeSOs4

iii. Na egnynoete yiati katé TNV oyKopEéTpnon Oev ITTOPEI va XpnoiJoTroindei To
HNOs yia ogivion Tou dIoAUPATOG. (Mov.2)

To VITPIKO 0&U Oev XPnOIYOTIOIEITAl  YIOTI €ival Kal TO 010 OLEIdWTIKO Kal
avraywvicetar To KMnO4 otnv avtidpaon pe 10 FeSO4 pe amoTtéAeopa va

KATAVOAWVETAI PHIKPOTEPOG OYKOG Tou PETPOU (KMNOa).

iv, MNari 10 diIdAupa KMNO4 QUAGCOETAI 0 OKOUPOXPWHES PIAAEG. (Jov.1)

Ta udaTikd dioAuparta Tou KMnOa dev gival otaBepd , 0101 Ta 160vTa MNO4
TEiVOUV va 0geIdwaoouv To vepd Kal divouv TTUPOAOUGITN Kal o§uyovo. AuTh n
avTidpaon gival apyrp aAAG kataAueTal atmd TO QWG Y1 QUTO TTPETTEI va

QUAGOOETAI OE OKOUPOXPWHES PIAAEG.

12



B) Na egnynoete pe Aiya Adyia TTwg Ba yivel n TTPOETOINACIA TWV TTI0 KATW
OpPYAVWYV O€ JI0 OYKOUETPNON (M.1,5)

i. Mpoxoida: MAéveTe e atmooTaypévo vepd Kal JE TO OIGAUNA TOU PETPOU.

ii. Z1pwvio: MAEVETE e ATTOOTAYHEVO VEPS Kal PE TO OIGAUMA TOU QyVWOTOU.

lii. Kwvik @1aAN: MNMAEVETE HOVO PE ATTOOTAYUEVO VEPO.

O1 eionynTég O ouvtoviotAg (B.A. A") H AiguBuvTpia

>TEAANQ ZTUAIOVOU
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IEPIOAIKOX IIINAKAY TON LZTOIXEIQN

2
H He
1 4

¢

3 4 5 6 7 8 9 10
Li | Be 1B C|N|O| F|Ne
7 9 11 12 144 16 191 20
11 12 13 14 15 16 | 17 18
Na | Mg Al Si{ Py S| Cl} Ar
23 24 27 28 | 31 321 355; 40
19 | 20 21122} 23| 24 25 26| 27| 28| 297130 | 31 3211 33| 34 | 35 36
K|1Ca| Sc|Ti|V |Cr{Mn| Fe| Co| NijCu| Zn| Ga| Ge| As| Se | Br| Kr
39 40 | 45 | 48 S1 | S2{ 55§ 56| 59 |59 |635/654] 70 1726] 75 | 79 | 80 | 84
37 | 38 {39 | 40 41 | 42 | 43| 44| 45} 46| 47 | 48 | 49| 50 st 52| S3| s4
Rb} Srj Y | Zr{ Nb|Mo| Tc|{Ru| Rh| Pd| Ag{ Cd| In| Sn| Sb| Te| I | Xe
8551 88 | 89| 91 |.93 | 96 { (99]] 101 103 ] 106 108) 112 | 115} 119] 122} 1284 127} 131
S5 S6F 57T} 72 3[4 7576777 18] 798 | 8|88 84 | 85 | 86
Cs|Bay La| Hf| Ta| W | Re| Os| Ir | Pt | Au] Hg! TI | Pb| Bi| Po| At | Rn
133 | 137 | 139 {178,5] 181 | 184 | 186 | 190 {192 | 195 | 197 | 201 | 204 { 207 | 209 [210]j 1210} {222]
87 | 88 | 89 y 1041 105] 106
Fr} Ra| Ac{Unq} Unp|Unh
12231} 12261 (2271|2611 | 1262} | {263]
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