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OAHT'IEX

e To efetaoTiké dokipo fadporoyeiton pe EKATO (100) povaodes.

e No amavrioete Ko to tpio pépn A', B KAI T tov doxipiov.

e No YPpAWETE TIS OMAVTINGELS GOS 6TO EEETAOTIKO OOKINL0, GTOV KEVO YMDPO, PeTd amod
KG0g epoTnon.

o Emupénetror n ypriion povo pun apoypoppatiCONEVOV VTOAOYIOTIKAV R OVOV.

o Agv emTPENETAL 1] (P1]OT] CNUELDGEMV GE OTOLUONTOTE PLOPPY].

e Agv emupéneTon n xprion o10p0@TIKOV VYPOL 1] dropBOTIKIG TOViaG.

e No peleT|6eTE PE TPOGOYN TNV EKQOVI|CN TOV EPMOTICEMV KOl VO OTAVINGTE ME
cuPnveLd.

e Noa ypagetre KAOAPA kot EYANAT'NQXTA.
e To e&etaotiké dokipro amoteleitor omod () oelidec.

AEN OA AOOOYN XYMIIAHPQMATIKEX OAHI'IEX 'H AIAXA®HNIXEIX.

KAAH EIIITYXIA




MEPOX A’: Epomioaig1 — 4
Noa amavtioere o€ oleg TIg gpothosg 1 - 4.
Ka0g opOn aavinon padporoyeitor pe S povadeg(ovvoro 20 povadec).

Epotnon 1
o) Na OnAmoete moleg omd TIG TO KATM TEPMTMOELS TAPOVSIALOVY NAEKTPIKN Oy®YILOTHTA
e Thypo KOH (4w
o Xtepeod CaCl,
o Aépla appovia, NHs(Q)
e  Ydoatikod ddAvpo appmviag, NHs(aq)
Hlexrpixn aywyuotnro mopovaidalovv to tiyuo KOH kot to didivua opuwmviag, NHs(aq)
B) Na eEnyfoete v amdvtnon cog ywo v mepintwon tov ypatog KOH. (1p)

To KOH egivai 10vtikn évawon. Ta tyuato twv 10VIIK®Y EVOEY EIVAL AY0YOL TOD NAEKTPIKOD
PEVUOTOG, O10TL GE OVTA. VIAPYOVLY EAEDOEpaL 10VTAL

Epotnon 2
Noa vroAoyicete:
o) Tov 0yKko mov katarapfdavovy og K.X. 2,5 mol aldtov,No. (1)
1 mol N, 22,4L
2,5 mol X; X=56L N,
B) mdéoa mol mepiéyovion og 27,62 avBpokikod koriov, K,COs. (1w)
Mr x>cos =138 1 mol K>COs. 1389
X; 27,69 X=0,2mol K,CO:s.
v) ™ néla og ypappdpia 4,48 L appwviog, NHz oe K. (1,5w)
1 mol NH3 22,41
X; 4,48L X=0,2mol
Mrynz=17 1 mol He 17
0,2 mol X; X=3,49 NH3
d) ™ nala og ypopupdpia vog popiov Cayopns, Ci12H201;. (1,5w)

Mr 012H22011:342 1mol C12H22011 6, 02-]023yépla 3429
Luépio X;  X=5,6810%g



Epotnon 3

o) H ovykévipoon katdviov vatpiov (Na*) oe vdatikd Sihvpa Oetikod vorpiov sivor 1M.
No vroAoyicete ™) poprakdTnTo ToV dStoAdpatog NaySOs. (2un)

Na,S0, —"2 5 2nNa* + SO~
1mol 2mol
X; Imol X=0,5mol C na2504=0,5M

B) Atveton vooTikd drdAvpa acbevoidc povorpmtikod o&éog, HA, poprakotntog 0,01M.
Na vroloyioete T otodepd ddotaong, Kee., av eivar yvwoto 6t oe 200 mL
Tov dtwhdpartog HA mepiéyovron 4,1-10" mol H, otovg 25° C. G
HA =—= H" + A

200mL6.HA 3 4,1-10" mol H*
1000mL X; X=2,0510°%moL H*  [H']=2,05-10°M

Koe= [H'ICor=> Koz = (2,05-10°)%/0,01 => K,z =4,2-10""°

Epotnon 4
o) Na yapaxtmpicete k0B éva omd to emduevo dtoAdpata, tng idtg LoploKdTTaS,
g 6&wvo, Bactkd 1 ovdéTepo: 2
K2SO4 ovdétepo CH3COONa poaoiko
KNO, paocixo HCOONH, oéwvo
B) Na dwororoynoete v andvinon cag povo yia to dtdivpo HCOONH,. (1p)

To aiagc HCOONHy, givar 6l1va vdpolvduevo, d10tt mpoépyetar amo v eCovdetépmon
acBevoig oééog, HCOOH ue aofevn faon, NHs, omov n Koé.>Kp.

v) Na ypdyete v avtidpoaon nAeKTpoALTIKNG d1d6TaoNg Kot TNV avTidpaot vdpOALGNS TOV

drotog KNO;. (2p)
KNO, —*°> K" + NO;

NO, + H,O =—HNO, + OH

MEPOX B’: Epotmicsic5— 10

No amavtioete og 0reg TiG epoTioeis S - 10.
Ka0g opOn amavinon padporoyeitor pe 10 povadeg(cvvoro 60 povadec).

Epotnon 5
A. 0) No avtiotoyyicete kdbe npoTaon e otAng B pe pio ynuikn ovoia e oming A. (2u)
XTHAH A >XTHAH B ANTIZETOIXHZH
I. Meta&h tov popiov g aokovvtol
LiCl SuVAPELS SITOAOV — STOLOV. i — H,S




1. Eugovifet to ynAodtepo onpeio
Ha Céoewmg. ii — LiCl

1. Meto&o tov popiov g
H0 avamTOGGoVTOL dgopol vdpoydvov. | it — H0

IV. Eppaviletl to youniotepo onpeio
H,S Céoemc. iv — Hy

B) H NH3 kou to CHy o115 cuvnbiopéveg ouvinkeg eivan aépta. ITowo amd ta ovo aépila
drodvetan kaAvtepa 6to HoO; No dikatoloynoeTe TV 0mdvTnoT| 6oc. (2,5w)

H NH3 o100etan kolvtepo ato HoO mov eivor molikog 01040tng 010t EIvor TOMKY OUOLOTOAMK

évaon. To CHy eivar dvaoidlvto oto HrO,01011 givar omodikn opoiowolikn évawar.

TI'svikd. «to dpoio o10AdovY opoiay .

v) Na katoatdéete T1g endpeveg evaooelg A, B, I, A, E katd oepd avEavdpevov onpeiov

{éoemg:
A: CH3CH20H2CH3 B: CH3CH3 I: CH3CH2CH2CH20H (2,5“)
A: CH3CHCH,0OH E: CH3CHCH;
CHjs CHjs
B E A, 4, T
—_—

B. ' v A pn e€ovdetépmon 50 mL dwoddpotoc HoSO,, amartobvtor 20 mL Staddpotoc
NaOH 0,3 M.
Na vroAoyicete ™) poplakOHTNTO TOL SIHAVHATOG TOV 0EEG. (Bw)

H,SO, + 2NaOH — Na,SO, + 2H,0
1mol 2mol 1mol 2mol

21000 mL o.NaOH 7 0,3mol NaOH
20 mL X: X=0,3 -20/1000=6-10"mol NaOH

Imol H,SO4  avtidpodv ue  2mol NaOH

X; 6:10°mol  X=6-10°12=3-10°mol H,SO,
3e50mLd. Hy,S0, 7 3-10mol H,S0,

1000 mL X; X=3-10°-1000/50= 0,06mol H,SO,

C H2504=0,06M




EpoTtnon 6

A. Na ypdyete Tov aptBpd o&eidmong Tov al®dTov GTIC IO KAT® TEPIMTMOCELS: (2w)
I. NO, ii. NH3 iii. Ny iv. NO3
i +4 ii. -3 iii. 0 iv. +5

B. a) Na copuninpdcete Toug GUVTEAESTEG OTIC T KAT® 0EEIB00VY®OYIKEG avTIopaoels: (6u)

i. 5CO + 2KMnO; + 3H,SO, — 5CO; + 2MnSO, + K;SO, + 3H,0

ii. HS + 2HNO; — S + 2NO, + 2H,0

B) Noa ypdwyete T0 0EEWOMTIKO KOL TO OVOYMYIKO GO0 KO OTIG dVO TTO TOVE® OVTIOPACELS:

I. O&edmtikd copa: KMnOy4 Avoyoyikéd copa: CO
ii. O&g1dmwtiko oopa: HNO3 Avayoyd ocopa: HyS
Epotnon /
A. a) Na dwatvndoete v apyn Le Chatelier. (1)

Orav oe évo. abotnua, Tov Ppioketol o€ KOTATTOON 1G0PPOTIAS, UeTofdllovue Evay amd Tovg
OVVTEAEOTES 100ppoTiog (ovyKEVTIpwan, Ticon, Bepuorpaaio) n Oéon e 1ooppomiog
uetarormi{etal mpog exeivy v koTedBovan mov TEIVEL Vo AVOIPETEL TH UETOPOAN TOV ETIPEPOLLE.

B) Na eEnynoete Tt onuaivel 0Tt 1 ¥nkn 16oppomia ivar SOuvopK Kot Oyl otatikn; (1)
2nuaivel 0Tl 01 aVTIOPACELS TPOYUATOTOIODVTOL KOl TPOG TIS 0DO KATEVODVOEIS TAVTOYPOVA KOl
e TV 1010, Tay DTN TO.

B. o) Xe kAe1o10 doyeio €xel amokatactadel | 1coppomios:
CO(g) + HO(g) —— CO2(g) + Ha(9) AH<0
[Mog emmpedletar n moodmro Tov CO; (avéavetar/petmvetar/de petafarretar) av:(6u)
I. uewwbei n Oeppokpacio  avddvero

ii. avénbei n ovykévipoon tov CO  avddverar
iii. av&nbel o dyKog tov doyeiov (o€ otabepn T) de ustofdiieta
Iv. Tpootebel kotdAAnAog katoldTnG  de uetafidiietar
V. tpootebel apudatkd HEco  uetwveton
Vi. peiwbei n mocdtta Tov Hy avldverau
B) i. [Mow/moteg and T1g wo Tave petaforég ennpedalovv mv Tyun g Kc; (1)

H ueiowon e Oepuorpacios. H tiun e Ke uetafotieton uovo ue t Gepuoxpooia..

ii. Na ypayete v éxepaocn g otabepds ynukng woppomiog K, yio tnv mo tave

avtidpaon. [COZ ] [H 2] (1)
-~ [co][H.0]
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Epotnon 8

Kpdpa Cu ko Mg, pélag 17,59, avtidpa pe mepicoeia apatov dtaadpatog HoSOy, ondte
elevbepmvovron 4,48L aepiov A, petpnuéva o K.X.

a) ITowa gival n choTOON TOV KPAUATOG; (3w)
Cu + HSO4 — X

Mg + H,SOs — MgSO, + Hp

1mol 1mol 1mol 1mol

24 22.4L

X; 448L X=244,48/22,4=4,8 ¢
mug=4.89

prdpmog: Mcy + mMg => Mcy= prdparog - mMg:17,5'4,8:> m@:_lzlg

B) Ton pélao amd to Kpapa dtardeTon TANP®S o Tukvo-0epud dtdivpa HySO,.
Noa vroloyiotel 0 dykog tov agpiov B mov elevBepdvetar, petpnuévog oe K. (5p)

Mg + 2H,SOs(mvkvé) —’> MgSOs + SO, + 2H,0

1mol 2mol 1mol 1mol 2mol
249 22.4L
4,89 X; X=48224/24=4,48 L SO,

Cu + 2HSOs(mvkvé) —%— CuSOs + SO, + 2H,0

1mol 2mol 1mol 1mol 2mol
63,59 22,41
12,79 X; X=12,7-22,4/63,5=4,48 L SO,

Vs02= Vsoamg) + Vsoz(cu) => Vs02=4,48L + 4,48L => V50, =8,96L

v) Na ypdyete mog aviyvevovtal to aépla A Ko B. 2w
IIAnoialovue pAoya oto aépio A kai mopatnpodue 0TI KaiyeTtal U YOPaKTHPIOTIKY EKPNEN
(kpdt0), O10TL OVTIOPA e To 0lvYovo Tov aépa. To aépio A, eivar To VOPoOYOVO.

IAnaialovue ombntino yopti eumotiouévo ue 10oeg oraAvuo, KMNOy, olviouévo ue HSOy

oto aépio B ka1 wapoznpodue ot amoypwuotiCetar. To oépro B, eivar to SO,.



Epotnon 9

21 ypagiky Topdotacn mov divetal To KAt moplotdvetal 1 petafoin tov pH kotd ™
dwpkewr g egovdetépwong 20mL SoAvpatog acbevovg povompotikov 0EE0G HA e
vooTkd dStdhvpo NaOH 0,5M.

14

13
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[
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1
a
o 5 10 15 20 F=1
Vimil MaDH
a) Xe molo amd to onpeia A-A mov Bpiokovtal TNV KapUmTOAN: 2w

I. umopei vo vTapyEL pLOUIGTIKG SIGAVUA TNV KOVIKH OLOAN; B
Ii. vapyel povo arog kot vepod; I

B) Atvovtai ot deikteg A, B, I' ko o1 otabepég nAektpoAvTikig 146TO0TG TOVG, KA=10",
Kp=10" kou Kr=10°. Na EMAEEETE TOV KOTOAANAOTEPO JEIKTN Y10 TNV TO TAVE®
OYKOUETPNOT KO VO OIKOLOAOYNGETE TNV ATAVINGY| GOG. 2p)

T'1a: 7o ociktn A pPKa = 4 kou n {ovn extporig tov eivor pH: 3-5

L1 7o ety B pKg = 7 kot n {ovn extporig tov eivor pH: 6-8

T'1a 7o ocixty I pKr= 9 kou n {ovy extporng tov givou pH: 8-10

Kozoiinlotepog oeiktng yio. thv mwo movew oykouétpnon, eivor o dciktyg I, oot n {ovn

EKTPOTNGS TOV TEPLAauPavetal mAnpag atn {wvy (evbeia) e ovdetépwaong s avtiororyng

KOUTOANG EE0DOETEPTTG.

v) No dnAdoete Tt 6@aipoBetikd/apvntikd/kaviva) Ba TpokOYEL, av KOTA TNV 0YKOUETPNON
TOL SLAVpOTOG A (1w
I. To c1pdvio EemAvOnke LOVO UE AmooTAYUEVO VEPO.  ApvinTiKd opdiuc
ii. H kovikf ¢1éAn Eemlbonke pe to d1dAvpa Tov ayvdotov. Oetikd opdduo.

d) Noa voroyicete T HOpLakdHTNTO TOL 0EE0G YPNCYLOTOIDOVTOG T YNUKT e&lcmaon. (3)
HA + NaOH — NaA + H)0
1mol 1mol 1mol 1mol

e 1000mL 6.NaOH 7 0,5mol NaOH
10mL X X=0,5-10/1000=5-10"mol NaOH

Imol HA avtiopovv e 1mol NaOH
5-10°mol HA 5-10°mol NaOH



Se20mL.HA 7 5-10°mol HA
1000mL X X=5-10"-1000/20=0,25mol HA Cya=0,25M

€) No vrodoyicete v % WV (k.0.) mepiektikdta Tov dtodvpotog HA, av 1 popraxn pala
Tov 0&éog etvon 122. (2uw)

2e1000mLo.HA F 0,25mol HA
100mL X; X=0,25-100/1000=0,025mol HA

1mol HA 1229
0,025mol X; X=0,025-122=3,059 Lepiexrixotnro tov 0. HA: 3,05%WIv

Epotnon 10

A. Atvovtan ta mo kdte (edyn:
I. Pwviopata Ag — Pwiouata Mg
ii. Zteped NH4Cl — Zteped NaCl
iii. Atddvpo Pb(NO3), — Avddopa Mg(NO3);

a) No gtonynOeite éva aviidpactnplo, SIPOPETIKO Yo KAOE TEPITT®OT, Yo VO S1aKPIveETE
peta&d Tovg to péEAN, Kabevog amd ta mo tave Cedyn.
B) Na ypdwyete T1g ynukég avTidpaoels yio Kae mepintmon Kot T0 ELPOVES ATOTELEC LA
010 omoio Ba Pacioteite Yo T didkpion. (7,5n)
i. a) Avtidpaotipio: HaSOy

p)Ag + HSO4 — X
Aev mopotnpeitor kopio UETOLOoAN, OEV TPOYUATOTOIEITOL AVTIOPATH.
Mg + H,SO, — MgSO, + H»?
Hapatnpodue pvoalides dypwuov agpiov.
ii. @) Avuopaotipio:NoOH
p) NH4Cl + NaOH — NaCl + NH31 + H20
ElevOepavetar aypwpo oépio ue amomviktixn ooun.

NaCl + NaOH — X
Aev moparnpeitor kopio UeTafOAN, OV TPAYUATOTOLEITOL AVTIOPOOH.

iii. a) Avudpaotipio: HCI
ﬁ) Pb(N03)2 + HClI — PbC'zl + HNOs
2ynuoriletar Aevko i{nuo,

Mg(NOs), + HClI — X
Aev mapotnpeitor kopio UETOPOoAN, OEV TPOYUATOTOIEITOL AVTIOPATH.



B. Na etlonynbeite 600 1poOTOVG OvixveLONG TG AEPLOS AUUOVIOG. (2,5w)
- Otav winoiaoovue o€ atodg auumviog, yoaivy pafoo v omoia Eyovue fobioel
TPONYODUEVS GE TVKVO DIPOYAWPIKO 0&D, TOPOTHPOVUE JevKa, VEQN. AVTO o@eiletal oThV
avtiopaon mwov mpoyuatonoteitor: NHz(@) + HCI(g) — NH4CI(s)

- Otav winoiaoovue oe atuodg auuwviog, omontiko yopti eurotiouévo ue orgiouo . P.,

TopoTNPOvUE OTL KOKKIVILEL. AVTO opeiietar oto Pooiko yapoxtipa ths NHs.

MEPOX I'": Epotioceig 11-12

Noa aravtioete o€ 6Aheg TIg epoTioeigll-12.

Ka0g opOn amwavinon padporoyeitor pe 10 povadeg(cvvoro 20 povadec).

Epoton 11

A. o) Na vroroyioete to pH dodvpatog CH3COOH mepiekticotntog 3% K.0. (W/V). (5w

100mL 6. CH;COOH 7 3g CH;COOH
1000mL X; X=3-1000/100=30g

Mr chzcoon=60 1mol CH3;COOH 609
X; 309 X=30/60:O,5mol Cchzcoon=0,5M

CHsCOOH == CHsCOO~ + H"
[H]?=KaeCoe => [H]=1/18-105.05 => [H*/=3-10°mollL
pH= -log[H"]= -log3-10™ => pH=2,52
B) Xe 250mL tov mo mave doivpatog tpootifevron 4,1g CH3COONa, ywpic va petafindel
0 OYKOG TOV OLOAVULOTOC.

Na vroAoyicete 1o pH tov d10ADHATOG TOV TPOKVTTEL. (5w)

2e 250mL 6. CH3;COONa 7 4,1g CH3;COONa

1000mL X; X=16,4g CH3COONa
Mr chzcoona=82 Imol CH3COONa 829
X; 16,49 X= 0,2m0| CCH3COONa:0,2M
[H+]= Koz 28 _18.1052° [H+]=4,5-1o—5mo|/ L
CaA. 0,2

pH= -log[H"]= -log 4,5:10®° => pH=4,35



Epotnon 12

X ypoppdpio kafapod cidnpov avtédpacay TANP®S Ke apatd dtdAvpa Beukov o&Eoc.

To ddAvpa petapépOnke e 0yKOUETPIKN GLOAN Twv 250 ML kot cuumAnpdOnke pe
ATOCTOYUEVO VEPO UEYPL TN Yopayn. 25 ML amd to didAvpo oykopeTpnOnKay e
TITA0d0TNUEVO SldAvpa Vteppayyavikod kKaAiov ( KMnOy) 0,05 M otnv mapovoia Ostikod
o&éog.

[Ma v A pn 0&eidmon tovg amoarthOnkay 14 mL tov pétpov.

a) Na yphwyete ) ik e&iocwon g ovtidpaong mov mpaypatonoteiton HeTaéy Tov Fe kot
TOL 0poitov dtaAvuatog tov HaSO,. (1)

Fe + H,SO, — Fe, SO, + H,

Atveton 1 e€lomon ¢ avtidpaong mov Tpaypatomoleitan LETAED TOV BEKOV G1O1)pOv Kot TOV
VIEPUOAYYOVIKOV KOAIOL TTapovaio Beuod 0&éog:

10 FeSO4; + 2KMnO4 + 8H,SO04 — 3 5 Fez(SO4)3 + 2 MnSO, + Ky,SO4 + 8 H),O

B) No vroloyicete:

I. Tn poprokdTO TOL drEAVTOG TOL FESO, (3p)

2¢1000mL 6. KMnOy4 7 0,05 mol KMnQg4

14 mL X; X=0,05-14/1000=7-10"mol KMnOy,
10 mol FeSO4  avridopodv ue 2 mol KMnOy
X 7-10"mol X=10-7-10"%/2=3,5-10" mol FeSO,
3e25mL S FeSO, F 3.,5-10™ mol FeSO,
1000 mL X: X=0,14mol Cresos=0,14M
ii. Ta X g 1tov 613MPOVL (2uw)

2 1000mL 0.FeSO4 7 0,14 mol FeSO,
250 mL X; X=250-0,14/1000=0,035mol FeSO,

1mol FeSO, oynuatiletor omé  Imol Fe
0,035mol FeSO,4 X; X=0,035mol Fe

1mol Fe 569
0,035mol X; X=1,96q Fe

v) Na e€nyfoete 11 o@dipa (Betikd/apvntikd/kavéva) Bo TpokdyeL av yia v o&ivior tov

dtdvpatog ypnopomoindet Sidivpo HNO;. 2
To HNOg eivar kar avto oleidwtino xar avioywvitetor to KMNnOy4 atyv aviidpaon tov e to
avaywyIKo omue. AvTo Exel WG AmOTELETUO. VO KOTOVAADVETOL UIKPOTENPOS OYKOS TOV UETPOD
KO VO, TPOKOTTEL OPVHTIKO GPOALAL.
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B. Na ypayete moteg amd Ti¢ To KAT® TPOTACELS Eival cmoTég (X) 1§ AavOaopéveg (A) Kot
Vo OIKOOAOYNGETE TNV OAVTNOT| GOG. (2w)

o) H epoidlmon tov agplodymv avoyukTik®y Yivetolr o€ cuvOnKeg YaunAng feprokpaciog

KoL YoUnAng mieonc.
AaBog. H eupiadamon twv aepiodywy avayokTikmy yivetol o avvOnkes younins Oepuoxpoocios
Kol DYNANG TEoNS, O10TI € QVTES TIG oLVONKES avavetal 1 JLOAVTOTNTA TWV AEPIWV.

B) Eva d1édvpo pe pOH=10 givar mepiocdtepo 6o omd éva dtévpa pue pH=5 otouc 25 °C.
2woto. Aicivua pue POH=10 éyer pH=14-10=4, emouévwg eivor mo 0l1vo amo to o1alvuo, (e
pH=5.

TEAOX EEETAXHX
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