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XPHZIMA AEAOMENA

Atopkéq paleg: H=1, C=12, N =14, 0=16, Na=23, S = 32, C|=35.5, Cu=63.5, Fe=56, Zn=65

ItaBepéc nAeKTPOAUTIKAC SLdoTaonc:
KCHsCOOH = KNH; =1,8x10> , KHCOOH =1,8x10* , KHCN=4,2x101° , KHF =6,8.10%

Zepa dpaoctikotntag: K ,Na ,Ba ,Ca ,Mg ,Al ,Zn ,Fe ,Pb ,H ,Cu ,Ag
<€

AlEnon dpaoctikoTnTag

OAHIrIEZ

e Emutpémnetal n xpion HOVO N MPOoYPOUUATI{OUEVNG UTTOAOYLOTIKAG HNXOLVIAG TTOU
dépeL tn oppayida tou oxoAsiov.

e Na ypadete pe UnAe peAAvL.

e Agv emutpEnetal n xprion dtopObwtikol vypou 1 SLopOwTikAG Taviag.

e Na ypayete TI¢ AMAVTIAOELS OOG OTO EEETACTLKO SOKLLO, OTOV KEVO XWPO,
META oo KABe epwtnon.

e Na peAetioste Pe MPOcoOXA TNV EKGWVNON TWV EPWTHCEWV KAl Vol
AoVt oste Pe oadnvela.

e Na ypadete KAOAPA kot EYANAINQZITA.

e H AOAIEYZH TIMQPEITAI AYZTHPA

To e€etaotiko Sokipo anoteAeital ano dekasvvea (19) oglideg, meptAapfavel
tpla puépn A, B’ kat I kat BaBpoAoyeital cuvoAka pe ekoto (100) povadeg.
Noa anavtioste o€ OAEG TG EPWTIOELG KOL OTA TPLOL LEPN TOU EEETALOTIKOU SOKLULOU.

AEN ©A AOOOYN YMNAHPQMATIKEZ OAHTIEZ 'H AIAZA®HNIZEIZ



MEPOZ A’: Epwtiosigl -4

Na anavtioste o€ OAEG TG EpWTAOEL (1 — 4).

KaOe opbn anavinon BabuoAoyeitan pe 5 povadeg (cuvolo 20 povadec).

Epwtnon 1

A. Na urtohoyioete Tov aplBud o&eldwaong tou P OTLG TILO KATW XNMULKEG EVWOELG:

I. PHs II. Na3PO4
(nov .2)

B. Na 6nAwoete moleg amod TIG Mo KATW OUCLEC Tapouolalouv NAEKTPLKA oywyLLOTNTA
KOLL TLIOLEG OXL.

l. Yéatiko StaAupa NaCl

[ ZTePed KCl e
(nov .1)
. Alvovtal oL TILo KATW XNUIKEC avTdpAoeLs Tou Bplokovtal o€ XNULK LooppoTia.
Na Ta€lVONOETE TIC XNULKEG LOOPPOTILEG OE OMOYEVA I} ETEPOYEVH LOOPPOTILAL.
. Ha(g) + 12 (g) — p 1z (= I
. C(s) + CO; (g =— 2CO (8) v
(nov .1)

A. No. GUUITANPWOETE TOV TOPAKATW TIIVAKA TTOU TIEPLEXEL T ouluyn {evyn of€ocg -Baong
Katd Bronsted—Lowry.

Tuluyéc oV Zuluyng Baon

HF

(nov .1)



Epwtnon 2
A. Aivetaln avtidpaon 2CeHe +1502 — 12C02+6H20 , AH =- 6540 kJ.

a. H avtibpaon eival e§wBeppn A eVOOBEPUN ; wovvevveeivrereeecee e (nov. 1)

B. Na urtoAoylotel To Moo ¢ Beppotntag mou Ba ekAUBEL av KaoUV AN PWE
3 mol CeHe(g), oe STP .

(nov. 2)

V. Av otic ibleg ouvBnkeg ekAuBouv 81,75 kJ Beppotnrtag, va umtoAoyioete Tov
oyko tou CO2 mou mapdaxOnkKe.

(nov. 2)

Epwtnon 3

A. a. e 500mL vdatikou StaAupatog NaOH mepiéxovrtat 30g NaOH. Na urtoAoyioete TV
HOPLOKOTNTO TOU SLaAUATOG.
(nov .3)



B. Na urtoAoyioete Tov 6yko tou StaAupatog NaOH 2M Tou amatteital yio thv
napackeun 400mL dtaAvpatog NaOH 0,1M .

(nov .2)

Epwtnon 4

A. Ze kAeloTO Soxeio amokabiotatal N akGAoudn XNk Loopporia:

N2(g) + 3Ha(g) ——=  2NHs(g)

o. Na dnAwoete nwg Ba petaPAnBel n BEon NG TLo TAVW XNULKNAC Lloopporiag (Ba
uetatorniotel 8e€la, aplotepa ) 6ev Ba petartomniotel) otav petaBAnbel kabévag
OUTTO TOUG TILO KATW TIOPAYOVTEG :

l.  AMOMOKPUVOEL TTOCOTNTA NH3: e

II.  Au€nBein ouykévipwon tou Hy. :

[,  TomoBetnOel KATAAANAOG KOTOAUTNG : ooveevereeereerenerirrereereseeesseseseeseseennnns

IV. MewBel n mieon au€avovtag ToV OYKO TOU SOXELOU & .ecvvvveeeeeeeeeeeeceene e

B. No ypaypete tnVv ékdpacn yla tn otabepd XNUKNC Loopporiag Kc

(nov. 1,5)

y. Av ehattwBel n Beppokpaacia n wopporia petatoniletat mpog de€ld. H mio mavw
avtibpaon eival e€wBepun r evéoBepun; Na SIKOLOAOYAOETE TNV AMAVTNON 0 .

(nov. 1,5)

TEAOZ MEPOYZ A - AKOAOYOEI TO MEPOZ B



MEPOZ B': Epwtnoeig 5-10
Na anavtioste o€ OAEG TIG EpWTAOEL (5-10).
KadOe opOn andavinon Baduoloysitat pe 10 povadeg (cUvolo 60 povadec).

Epwtnon 5

A. MaBntég tng B’ Aukeiou ektéAlecav ta akoAouBa netpapata (1 kat 2). MNa 1o Kabéva anod
Ta MElpApATA va ypAPEeTeE OAEG TIG XNMLKEC OVTIOPACELG TTOU TTpaypatomnolionkav kot SUo
(2) mapatnproslg mou ékavav KaTA TNV EKTEAECT TOU KAOE MELPANATOS .

Neipauoa 1

Y€ SOKLUOOTIKO CWANVa Tou Tiepleixe StaAupa vitpitkoU poAuBdou, Pb(NOs),; ,mpbdoBecav
HEPLKEC oTayoveg udpoteldiou tou vatpiou, NaOH , koL 0T CUVEXELQ TIEPLOOELD
StoAUpatog NaOH.

MNeipouo 2

Y& SOKLUOOTIKO CWANVA TIOU TepLeixe pikpn Ttoootnta otepeol NHaCl, mpocBeoav
StaAupa NaOH, B€épuavayv koL oTn cUVEXELD TTANGLOoaV 0TO OTOMLO Tou cwAnva pafdo
guBamntiopévn o€ ukvo dtaAupa HCI.

(uov . 6)



B. No CUUITANPWOETE TIG TILO KATW XNHLKEG AVTIOPAOELG.
CH3COONa (s) + HCl(ag) —>
Fe(s) + CH3COOH (aq) @—
KOH (aq) + CuSOs(aq) ——»

Zn(OH);(ag) + HCl(ag) —»

(nov. 4)

Epwtnon 6

A. Na Bpeite TOUG CUVTEAECTEG TNE TILO KATW ofeldoavaywyikng aviidpaong, deiyvovrog
TIG METABOAEC TV aplBuwy ofeldwaong, Kal va tPoodLoploeTe TO 0EEOWTIKO Kal TO
OVAYWYLKO CWUA.

a. Ag + ap.HNOs -  AgNOs + NO + H,0
0EELOWTIKO OWHAL: .oeveevecrecreee. QVAYWYLKO CWHOL ceveereereerereareerenenn
B. MnO, + HBr - MnBr; + Br2 + H0
OEELOWTIKO OWHOL: ceveeveereereeeeneene. OVOYWYLKO OWHOL: ceveereerereereereerennenn

(uov . 5,5)



B. Aivovtal ta 1o KAtw {evyn XNUIKWVY OUCLWV:

O. 2TEPEOD Zn - OTEPED Ag

B. AwdAupo NaNOs - SidAupa AgNO3

Na glonynBeite éva (1) avtidpaotrplo, Stadopetikd os KAOe mepinmtwaon, mou

I
B0 XpNOLLLOTIOLOETE YLA VO SLOKPIVETE PETALY TOUC TA LEAN TOU KABEVOG o

Ta 1o Mavw Zevyn.

II. Na ypAdyeTe TIG OXETIKEG XNULIKEC AVTIOPAOELS .

[ll. Na avadépete o epdaveg amotéAeopa ou Ba mapatnpnBel oe kaOe mepinmtwon.

(uov. 4,5)



Epwtnon 7

A. ‘Evog Seiktne HA éxet otaBepd Sidotaonc Ks =102, T& uSaTikd SLEAUHA TO XPWHA
TWV Hoplwv Tou glval KITPLVO KaL TO XpWHA TWV LOVIWYV TOU UITAE.

a. Na Bpeite tn {wvn ektpomng Tou Seiktn.

B. Na ypayete ta xpwpata tou Ba amokKTAoEL 0 Mo mavw SeikTng, ota
akoAouBa udatikda StaAvpata .

. ALAUHA HCI pe pH=1,5 e

. AWGAUUOKNOs3 0,1 M e
(nov. 2)

B. Na avadépete moLleg amnod TiG Mo KATw TPOTACELS €lval opBOEG Kal ToLeG elval
AavOaopévec. No SIKaLoAOyrOETE TNV AMAVTINOK 00¢ LOVo otnv nepintwon lil.

I. Av oe 1L StaAUvpatog HCl mpooBéooupe vepO, TO PH TOU QUEAVETAL. weeveerrueereeeerennnns
II. To 6tdAupa HNO3 — KNO3 €lval pUBLLOTLKO. ..cveceveveeee e

[ll. Otav og dtdhvpa appwviog (NHs ) mpoocBécoupe oteped YAwpLloUXo AUUWVLO,
NH4Cl tote to pH tou StaAUpatog pelwvetal ( 0 0ykog kat n Bepuokpacia tou
SLoAUpaTog BewpoU e OTL SLATNPOUVTAL OTABEPA). ..oveeveeeeeeeeeeviene

(nov. 3)



I No umoAoyioete tnv TR pH OTLG TILO KATW MEPUTTWOEL :

o. AwdAvpa H,SOs4 0,005 M

B. AldAupa appwviag to omolo nepléxel 0,68g NH3 ota 100mL tou.

(nov. 5)

Epwtnon 8

A. Aivovtal ta 1o KATW LoopopLlaka StaAvpata:

HNOs , HCOOK , H,SOs , HF ,NaCl

o. Na ta katataéete o 6€va, aAKaALlKd 1] oudETepa.



B. Na ta ypayete katd oglpd av§nong tng TLung tou pH .

v. Na ypayete tnv avtidpaon udpoAuong tou aAatog HCOOK

(nov. 3,5)

B. Ta aépla A, B kot umopouv va apOoKEUAOTOUV LIE TLG TILO KATW TIELPAUATIKES
Sladkaolec:

e To agplo A pe enibpaon mukvoL kat Beppol dtoAvpatog H2SO4 o€ pikpo
KOMUATL ZN.

e To agplo B pe enidpaon StaAlvpato¢ CH3COOH os oteped Naz2COs.
o To aéplo Il pe enibpacn LepIkwV otayovwy tukvou H,SO4 og oteped NaCl.

a. Na ypaete TOUG XNULKOUG TUTIOUG TWV aepiwv A, B kall .

(nov. 1,5)

B. Noa ypAaeTe TIC XNHULKEG AVTIOPACELG TOPACKEUNE TWV agpiwv B kal I cupudwva
LLE TLG TTILO TIAVW TIELPAUATIKEG Sladlkaoleg .

(nov. 2)

10



y. Na glonynBeite éva (1) tpomo aviyveuonc yla ta agpta A kot B. Na avadépete ta
avtdpaotrpla ou Ba XpNOLUOTOLROETE KAl TLG TAPATNPOELG TToU Ba KAVETE yLa
TNV aviyvevon Toug .

(nov. 3)

Epwtnon 9

A. Hypadikn mapaotaon mou Sivetal mo katw Seixvel Tn petaBoAn tou pH katd tn
Sapkela e€oubetépwong 50mL StalUpotog acBevol g LOVOTIPWTIKOU 0E€0G, HA, pe
StaAupa NaOH 0,5 M.

A
p.H
14 -
12 -
10 -
8 4
6 -
4-/
34

2

1§

1 1
T T

5 10 15 20 25 30 35 ml Tou pétpou

11



Zntouvrtad:
a. H o navw oykouETPNoN €lval oyKoUETPNON 0SUMETPLAG I AAKAALUETPLAG ;

(nov. 0,5)
B. Na Bpeite TNV HOPLAKOTNTA TOU OEEOG.

(nov. 2)

v. Na Bpeite tn otabepd nAektpoAuTtikig Stdotaong tou o&€og (Kok) , av To apxko
pH= 3.

(nov. 1,5)

12



6. Na Bpeite to pH toU SLKAUHATOG OTNV KWVLKA PLAAN HETA TV tpoadnkn 15mL tou
HETPOU.

(nov. 4,5)

€. Na Bpeite Tnv T Tou pH ToU SLOALATOG TPOG TNV OTIoLA TELVEL ACUUTTTWTIKA
LETA TO TEAOG TNG OYKOUETPNONG OTAV cuvexioou e va tpooBEtoupe NaOH .
AwaloAOyAoTE TNV amavinor oog .

(nov. 1,5)

13



Epwtnon 10

A. 25mL StaAUpatog Beukol aldrpou (I1), FeSOa, oykopeTprBnkav pe Tithodotnuévo
Stahupa KMnOa ocuykévipwong 0,02M mapoucia dtalvpatog HSOs clpdwva pe
v e€lowon ¢ avtibpaonc:

10 FeSOs+ 2 KMnO4 + 8H2SOs => 5 Fe2(S0s)3 + 2MnSOs + K;SOs + 8H,0

Ta anoteAéopata ya SU0 OYKOUETPNOELS akplBeiag eUpeong Tou LooduvVaoU
OYKOU ToU UETpou Atav: V31=14,95mL, V>=15,05mL.

a. No urmoAoyioete Tov Ll0OSUVA O OYKO.

(nov. 1)

B. Na Bpeite tn poplakotnta tou Stalvpatog FeSOa, XpNOLUOTIOLWVTOC TN XNKLKNA
eflowon.

(nov. 3)

y. Naypaete nwc Ba avayvwpilate To TEAKO CNUELO OTNV TILO TAVW OYKOUETPNON.

(nov. 1,5)

14



6. Na e€nynoete ylati Katd tnv oyKopETpnon dev pumopel va xpnotpomnotnBei to HCl yia
oéivion Tou SlaAvpatog.

(nov. 1,5)

€. Noa dnAwoete av oL o katw Stadikacieg odnyolv oe cPAAUA OTOV UTTOAOYLOUO TNG
OUYKEVTPWONG TOU OYyVWOTOU N OXL. XTI MEPUTTWOEL OPAAUATOC VA avaPEPETE EQV TO
odaApa eival BeTIko 1 apvnTIKO Kot va SIKALOAOYNOETE TNV AmAvVInoh oag.

[. Mpwv amod TNV OYKOUETPNON, N KWVLKA PLAAN EEMAEVETOL EOWTEPLKA LLE OTTOCTAYUEVO
vepo.

II. To 8tdAupa tou ayvwotou avappoddtal pHe oldwvLo, TO omoio LOALS eixe
EemAuBel pe amootaypévo vepo.

(wov . 3)

TEAOZ MEPOYZ B-AKOAOYOEI TO MEPOZ T

15



MEPOS I': Epwrtroelg 11-12
Na anavtioste o€ OAEG TIG EpWTAOELG 11-12.
KaOe opOn andavinon BaduoAoysitat pe 10 povadeg (cUvolo 20 povadeg).

Epwtnon 11

A. e khelotd Soxeio 2L stodyovrat 0,5 mol HCl kat 0,5 mol O, og Beppokpaocia 6°C, wote
va paypatonotnBei n avtidpaon :

4HCl(g) + O2(g) <~ 2Cly(g) + 2H20(g), AH<O

META TNV AMOKATACTOON TNG XNMLKNG Loopporiag oto doxeio nepléxovrat 0,2 mod Cl,.

a. Na Bpeite tn ovotaon o€ mo€ Tou PElyUOTOG OTN XNULKA LooppoTtia.

(nov. 2)

B. Na umtoAoyioete tn otabepd Kc tng mo mavw aviidpaong o’ autr tn Bepuokpaacia.

(nov. 2)

y. Na Bpeite tnv anddoon tng o mavw aviidpaonc.

(nov. 1)

16



6. Na avadépete nwe Ba emnpeactel n otabespd xnNUIKAG Loopportiac Kc tng avtidpaong,
Qo TLG TILO KATW UETAPBOAEG. Na SIKOLOAOYNCETE TNV ATIAVTNON 0OC.

I. Av {u&oupue to cuoTnua

Il. Av auénooupe tnv nieon oto doxeio pe petafoAn Tou dykou tou Soxeiou.

(nov. 2)

€. Na dnAwoete Kal va SIKALOAOYNOETE KATA TOCO N cuykévtpwon tou Cl; Ba pelwbei,
Ba auéndei ) Ba mapapeivel n idta oto doxeio, av mpooBécoupe agpla appwvia (NH3)
oto doyelo.

(nov. 1,5)

B. Alvetal o katw pa apdidpoun avridpaon Kat oL TIHEC TNE 0TAOEPAC XNULKAG
Loopporiag K tng avtidpaonc os U0 dlapopeTikég OepoKpaoiec.

2A(g) + B(g) —=—— 3I(g) e Kc=1o0tougb °C kat K.=0,8 otoug (6+10) °C.

H mo mavw avtidpaon eivat evd60epun 1 e€wBepun; Na Sikatohoyroste tThv
amavtnon oag.

(nov. 1,5)

17



Epwtnon 12

Kpapa owdnpou (Fe) - Peudapyupou(Zn) avtdpa mAnpwe pe 200mL StaAlvpatog HC
AyvwoTng Hoplakotntag. Ano tnv avtibpaon eAeuBepwvovtal 7,84L agpiou A oe K.2.
210 StdAupa ou oxnpatiletal mo navw npootiBetal nepiooeta NaOH omndte
oxnuortiletal ilnua B palog 22,5g.

o. Na Bpeite molo eival to agplo A kat va ypAaWPEeTe TIG EELOWOELG TWV XN UKWV
QVTLOPACEWVY TIOU TIPAYLATOTOLOUVTOL KATA TNV Tapaywyr) Tou.

(. 2)

B. Na Bpeite moto ival to i{nua B kat va ypaete tnv e€lowaon T XNHUKNAE avtidpaong

TIOU TIPOYLOTOTIOLE(TAL KATA TNV Iopaywyn Tou.

(1. 2)

v. Na urmoloyioete tnVv katd pala cUOTACH TOU KPAUATOC.

18



6. Na urtoAoyioete T poplakotnta tou Stalvpatog tou HCL.

TENOZ EZETAZHZ

(1. 4,5)

(1. 1,5)

H &ievBuvtpla :

Ap. Avtwvia Noilou
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