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XPHZIMA AEAOMENA

Atopkég paleg: H=1,C=12, N=14, 0=16, Na=23, Mg=24, S = 32, C|=35.5, Cu=63.5, Zn=65

Zta0ep€c NAEKTPOAUTIKAG Sidotaong:
KcH;co0H = KNH; = 1,8x10'5 , KHCOOH = 1,8x10'4 , KHCN = 4,2x10'10 , KHF =6,8.10"

pappopopLakdg 0ykog aspiwv o Kavovikég FuvOnkeg = 22,4 L

OAHTrIE2

Erutpénetal n Xprion LOVO pn MPOYPAHHATI{OMEVNG UTTOAOYLOTLKAG KNXOVHG TIOU
dépeL tn oppayida tou oxoAeiov.

Noa ypadete pe peAAve umAe.

Aev eruTpENETAL N XPrion 610pOWTIKOV UYPOU N S10POWTLKAG TOVIAG.

Na ypayPEeTe TIC ANMAVINOEL OO0G OTO £EETACTIKO SOKIJLO, OTOV KEVO XWPO, HETA
ano kabe epwtnon.

No LEAETAOETE PE MPOCOXN TV EKGWVNON TWV EPWTACEWV KOL VO OLTIALVT|OETE ME
cadnvela.

No ypddete KAOAPA kot EYANATNQSTA.

H AOAIEYZH TIMQPEITAI AYZTHPA

To e€etaotiko dokipo amoteAeitan and dekaesvvea (19) oelideg, mepltAapBavel
tpla pépn A’, B’ kau I’ ka BaBpoAoyeitat cuvoAKA pe ekatd (100) povadeg.

Noa anavtrioete o€ OAEC TIG EPWTICELG KOL OTA TPLAL LEPN TOU EEETALOTIKOU SOKLUIOU.

AEN OA AOOOYN ZYMNAHPQMATIKEZ OAHIIEZ 'H AIAZA®HNIZEIZ




MEPO3 A’: Epwtiosigl -4

Na anavtioste o€ OAEG TIC EpWTNOELS 1 - 4.
KaOe opbn anavinon BabpoAoyeiton pe 5 povadeg (cuvolo 20 povadec).

Epwtnon 1

A.  Naypayete 0 €160G TWV SLapoplakwy SUVALEWY TTOU OVATTTUCCOVTOL OVAUESQ
oTa popLa TG KABe pLag amnod TiG o KATW OUOCILES :

i. H20:
ii. HBr:
iii. PH3: (nov .1,5)

B. Na KOTATAEETE TIC TTLO KATW OUGCIEC KOTA OELPA aUENoNC Tou onueiov (EoEwg,
SikatoAoywvtag MANpwe TNV Katataén nou Ba KAVETE.

i. CH3CH; ii. CH3CH,CH,CHj; iii. CH3CHCHj;
|
CHs;
(nov .3,5)
Epwtnon 2
A. Na urnoloyioete tov aplBuo ofeidbwong Tou P OTLG TTLO KATW XNULKEG EVWOELG:
i. PH; ii. Na3POa iii. P,0s (wov .1,5)



B. No Bpeite TOUG CUVTEAEOTEG TNG TILO KATW ofeldoavaywylkng aviidpaaong, deiyvovtag

TLG LETAPBOAEG TWV aplBUwWV ofeldwaong Kal va mPoodloploeTe To 0EELBWTIKO KAl TO
OVOLYWYLKO CWUAL.

FeClz + HS — 3 FeCl, + S + HC (nov .3,5)

Epwtnon 3

A. No avadEpeTe MOLEG ATO TLG TILO KATW TIPOTACELS lval 0pBEC Kal TTOLEG elval
AavBaopéveg. Na SIKaLOAOYNOETE TNV AMAVTNON oaG HOVo ot Nepintwon 6.

a. Av og 1L dtaAvpatog HCl mpooBéoouie vepO, TO PH TOU QUEAVETAL. weeveereecreraeeersenaes

B. H epdlaAdwon twv agplolXwV avaUKTLKWVY YIVETaL oe ouvOnkeg YPnAng mieong
KoL XOLINANG BEPUOKPACIAC. ..ocveeveerecrerecrenene.

Y. To ilnua Ni(OH), StaAvetal oe StaAlupa NHs.

6. AwdAupa NaClOs 20% w/w pe Stohutotnta 100g / 100g H,0 eivat
KOPEGHEVO. .veveeeererrerierereerenans

(nov .3)

B. Mooodtnta 25,6 g Tou aepiouv XO, katalapPfadvel 6yko 8,96 L oe cuvOrkeg S.T.P.

(To ypdappa X dev eival to mpaypatiké cupBolo Tou otolxeiou). Na urtoAoyioeTe tn
OXETLKN ATOULKN pala tou otolxeiou X.

(nov .2)



Epwtnon 4

A. a. Xe 400g vdatikou Stohvpatog NaOH mepiéxovtal 48g NaOH. Na umoloyioete tnv
% W/W TIEPLEKTIKOTNTA TOU SLAAUHATOG.
(nov .1)

. Na urtoloyioete tn poplakotnta StaAvpatog Na,COs meplektikdtnTag 2,12 % w/v.
B.N Aoyl N poplakoTnTa SLaAU U Na,COs nep Htntag 2,12 % w/

(nov .2)

B. e kAelotd Soxeio amokabiotatal n akoAoubn xnULKr LooppoTtiaL:

CO(g) + 2H2(g) s CH3OH(g)
a. Mpog mota katevBuveon Ba petakvnBel n B€on TNG XNULKAG LOOppOTILAG V:

I. Au€nOel n mieon EAATTWVOVTAG TOV OYKO TOU SOXELOU: weveeveererrerrererireeeeeeenee

[l. MpooBéooupe 0To SOXEID CH30H: .....eoveirereiceereee e

(pnov .1)

B. Av eAattwBel n Bepuokpacia n wooppomia petatomniletal npog de€ld. H o mavw
avtibpaon eival e€wBeppun r evd6Bepun; Na SLKaloAOYAOETE TNV amAvtnon oag .
(nov .1)

TEAOZ MEPOYZ A-AKOAOYOEI TO MEPOz B



MEPOZ B': Epwtioeig5—10
Na anavtroete o€ OAEG TIG EpWTNOELS 5 - 10.
KaBs opBn anavinon Badpoloyeital pe 10 povadeg (cuvolo 60 povadeg).

Epwtnon 5

A. Aivovtal 1o Katw, oL akOAoUBEC MELPAUATIKEC SLAdLKAOLEG :

a. Xe SOKIUAOTIKO cwAnva mou TepLéxel otepeod Na,COs mpootiBetat StaAvpa
CHsCOOH.

B. Ze SOKIUAOTIKO CWANVA TTOU TIEPLEXEL LKPO KOUHUATL ZN TpooTiBeTalL MUKVO
StdAupa H2S04 kat otn cuveéxela Beppaivetal.

Y. 2& SOKLUAOTIKO OwANva mou Tepléxel otepeod Ca mpootibetal H,0.

Y€ OAEC TIC TILO TIAVW TIELPAUATIKEG SLaSIKACLEG EKAVETAL AEPLO.

Na ypaete To XNUIKO TUTIO TOU AEPLOU TTOU EKAUETAL 0 KABE Tepimtwon Kal éva
TPOTO aviyveuong yla to kabe aéplo.

(nov. 6)



B. e pla opada padntwv 666nkav ta akoAouba tpia Stalvpata aAdtwy os Tpia
Sladopetika Soxela A,B kaLl ota omola Sev UTIPXAV ETIKETEC:
Pb(NOs),, PbCl2, NHaCl

Ol paBntég eixav otn dtabeon Toug ta akdAouBa StaAvpata avildpaotnpiwv:
HCl, NH; kat HNOs

Na neplypdete tnVv mopeia mou akoAouBnaoav oL LabnTEG XPNOLLOTIOLWVTACG HOVO
600 aro Ta Mo MAVW aVTLOPACTAPLO WOTE VA SLOTILOTWOOUV TO TIEPLEXOEVO TWV
Sdoxelwv A,B kaLl onuewwvovTag To avtidpaoThPLo KoL TOo EUPAVEG ATTOTEAECUA OF
KABe meplmtwon (8ev elval amapaitnto va ypaPeTe TG OXETIKEG XNULKEG AVTLOPATELS).

(nov. 4)

Epwtnon 6

MaBntég tng B’ Aukeiou ektéAeoav ta akohouba técoepa nelpapata (1,2,3 kat 4).

Ma to KaBéva amo Ta MEPAUOTO VA YPAYPETE TIG XNULIKEC OVTLOPACELG TTOU
Tipaypatonolnonkay Kat U0 MaPATNPROELG TTIOU €KAVAV KATA TNV EKTEAECH TOU

KaBe melpapatoc . (nov. 10)

Neipaua 1

Ze SOKLMOOTIKO owARVva Tou TepLeixe pwviopata Cu mpooBeosav mukvo StdAupa HNOs.



MNeipapa 2

Y€ SOKLUOOTIKO OWANVa Tou Tiepleixe StaAupa vitpikol oldnpou, Fe(NOs)s, mpdobeoav
neplooetla Stalvpatog NH3 kat otn cuvéxela mpocbeoav StaAupa vitplkol o&€og, HNO;,
HEXPL va TtapatnpenBel aAlayn.

Neipoaua 3

Y& SOKLUOOTIKO CWARVA TIOU TEPLEIXE ULKPpN ToooTtnTa otepeol NH4Cl, mpooBeoav
StaAupa NaOH, B€pupavav kat otn ocuvéxela mAnciaoav StNBNTKO XapTL EUMOTIOUEVO
pe QawvolodBOaAeivn.

Neipoua 4

Y& SOKLMOOTIKO CWARVaA TIou TepLeixe StaAupa vitpikou apylhiou, Al(NO3);, mpooBecav
HEPLKEG oTayoveg udpoteldiou Tou vatpiou, NaOH Kkal otn cuvéxela mepiooela
StaAbpatog NaOH.



Epwtnon 7

A. a. Na urtohoyioete tn Tl pH Twv Mo KATw StaAupdTwy : (nov .4)

I. AldAupa Mg(OH), 0,005 M

Il. AtdAvpa appwviag to omnoio nepteéxel 0,068g NH3 ota 100ml tou.

B. Na umoloyioete tn poplakotnTa dStaAvpatog HNO3 pe tiun pH = 4. (nov .1)

y. Na ypdyete o€ oepd avd§nong tng TLUAG pH ta Mo KATWw LoOHopLoKA
StoAvpara:

HNOs; , HCOOK , H,SO, , HF ,KCl

(pov .1)



B. a. Eva and ta mo katw dtahvpata dev eivat pubutotiko. Na Bpeite molo sivat Kat
va SIKaloAoynoeTe ylati Sev elval puBULOTIKO.

CH3COOH/CH;COONa, HCI/NH4CI, NH3/NHsNO;3,  NH3/NH,CI

(nov .1,5)

B. I. Na umtoAoyioete tnVv mooodtnta oe ypappdpta HCOONa mou mpémnet va
npootebouv o éva Aitpo dtaAbpatog HCOOH 0,1 M wote va mpokUPeL
PLUOULOTIKO StaAupa A pe T pH=4 (n petaBoAn Tou oykou eival apeAnTéay).

(nov .2)

Il. Av oto 1o mavw StadAupa A pocBécoupe vepo, to pH Ba auénBei, Ba pelwbetl
N B0 MAPAPEIVELTO IOLO; e

(nov .0,5)

Epwtnon 8
A. AwBstoupe HpSO,4 meplektikoTnTOC 98% W/W Kat ukvotntag P = 1,84 g/ml.

I. Na urtoAoyioete tn ouykévtpwon (mol/L) tou o€goc. (nov .2)



B.

ii. Na urtoAoyloete mooov OyKo armod To 1o MAVW oV ATaLTELTAL YL TV
napackeuny 200 ml dtaAvpatog H,SO4 2M. (nov .1,5)

Koppdtl tawiag payvnoiou Mg, avtédpaocs mAnpwc pe 200 ml dtaAbpoatog HC
AYVWOoTNG LOPLOKOTNTAG.
Aivetal n xnuwn e€lowon: Mg+ 2HCI — MgCl, + H;

Av mapaxOnkav 8,96 L aepiou va Bpebouv : (nov. 2,5)

i. Nooca ypappapla MgCl, mapaxbnkay;

ii. Hpoplakotnta tou dtalvpatog HCl mou aviédpaoke.

Na SnAwoete moleg amnod TG akoAouBeg Sladlkaoieg, o€ pla oykopétpnon, odnyouv
o€ opAApa O0TOV UTIOAOYLOMO TNG CUYKEVTPWONG TOU OlyVWOTOU KOL TIOLEG OXL. 2TLG
TIEPUTTWOELG OPAAUATOG VA avadEPETE €AV TO oPAAUA elval OETIKO R APVNTLKO KOt
va SLKALOAOYAOETE TNV ATAVTINOT OAg.

(nov . 4)
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o. MMplv amod TNV OYKOUETPNON, N KWVLKA PLAAN EEMAEVETAL EOWTEPLIKA UE ATIOOTOYHEVO
VEPO.

B. Katd tnv petadopd tou ayvwotou amnod To oldpwVlo oTNV KWVLKA GLAAN LEPLKEG
oTayoveg EPTouy EEw amod tnv GpLaAn.

y. To StadAupa Tou ayvwotou avappodatal pe oldpwvLo, TOo omoio HOALS eixe
gemAUOEl Le amootaypévo vepo.

Epwtnon 9

A. 'Evac Seiktne HA éxet otaBepd Sidotaonc Ks=10". Ze uSatikd SLGAUpa TO XpWHO
TWV Hoplwv Tou €ilval KITPLVO KOl TO XPWHO TWV LOVTWY TOU UTAE. (pov . 1,5)

I. Na Bpeite tn Lwvn ektpomng Tou Seiktn.

[I. Mowo xpwpa Ba £xel StAAUHA TOU SeIKTN KE TN PH=1; e,

11



B. No CUUMANPWOETE TIG TILO KATW XNHLKEC OVTIOPAOELC: (nov. 4,5)

MgO + HCl ——

Fe + HCI —_

NaOH + H3POa4 _

CaCOs3 + HCl —_—

. No umoloyioete tn T pH ot MO KATW MEPUTTWOELS : (nov . 4)

a. 100ml StaAbpatog CH3COOH 1M apawwvovtal pe 100ml aneotaypévou
vepou.

B. 25 ml dtaAvpatog HCI 0,6 M avtidpouv pe 25 ml dtaAbpatog KOH 0,2 M.

12



Epwtnon 10

A. Ze K\elotd Soxeio 2L elodyovtat 0,6 mol HCl kat 0,5 mol O, oe Beppokpacia 8°C, wote
va tpaypatonolnBei n avtidpaon :

4HCl(g) + 0,(g) < 2Cly(g) + 2H,0(g), AH <0

META TNV amoKATAoTAOoN TN XNULKAG LoopporTtiag oto Soxeio mepiéxovtat 0,2 mo
Cl,.

a. Na Bpeite tn cvotaon o mo€ Tou HElYUATOG 0T XNULKN LOOpPOTTLaL. (nov .2)

B. Na umtoAoyioete tn otaBepd K. TnG mio mavw avtidbpaong o’ autn tn Beppokpaocia.

(nov .2)

v. Na Bpeite tnv andédoaon ¢ mo mavw aviidpaonc.

(nov .1)
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6. Na avadépete nwe Oa emnpeaoctel n anoddoon tng avtidbpaong, amnod TIG Mo KATW

HETABOAEC. Na SIKALOAOYNOETE TNV AMAVTINGH OOG. (nov .2)

i. Avauvénooupe tnv nieon oto doxeio.

ii. Av mpooBécoupe udpatuouc.

€.  Na dnAwoete Kal va SIKALOAOYHOETE KATA OG0 N cuykévipwon tou Cl, Ba pelwbel,

Ba auénBel ) Ba mapapeivel n idla oto doxeio, av Puoupe to cuoTNUA.

(nov .1)
Alvetal 1o Katw pa apdidpoun aviidpaon Kat oL TIUESG TNG 0TABEPAC XNMLKAG
Loopporiag K. tng avtidpaong o dUo dtadopetikég Oepokpacied.
2A(g) + B(g) —~——T(g) pe K.=1 otouc 25°C katK.=0,8 otouc 31°C.
H mo mavw avtidpaon eivat evd60epun 1 e€wBepun; Na Sikalohoyroste tThv
anavtnon oag.
(pnov .2)

TEAOZ MEPOYZ B-AKOAOYOEI TO MEPOZ I
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MEPOZ I': Epwtiosig11-12
Noa anavtrioete o OAEG TIG EpwTroeLg 11-12.

KaBe opBn anavtnon Badpoloyeitat pe 10 povadeg (cUvolo 20 povadeg).

Epwtnon 11

It ypadikn mapdaoctacn mou SIVETOL MO KATW TAPLOTAVETAL N UETOBOAN TNG TLUNAG
pH kata tn didpkela tng e€oudetépwong 40ml SLOAUPOTOG LOVOTIPWTIKOU 0EEwG, HA,
pe vdatiko StaAupa udpoteldiou Tou vatpiou, NaOH, 0,08 M.

14,00 -
13,00
12,00 o
11,00 -
10,00 1
9,00
8,00
7,00

6,00 -
5,00 A //
4,00 - y

3,00 ¥/
2,00 -
1,00 -

pH

\,

0,00 T T I T T T A I T T T A T T O T T T I T T I I T T A I T T LI I i

0 10 20 30 40 65 60 70 80 90 100

V NaOH(ml)

o. Na xapaktnpiloete 1o o€V MOU XPNOLUOTOLRONKE YL TNV TILO TTAVW OYKOUETPNON
WG TPOG TNV LoXU TOU WG NAEKTPOAUTNG.

(nov .0,5)

B. Na avadEpete TEooepa amapaitnTa Opyava 0To EPYOOTHPLO TTOU XPNOLUOTIoW0nkKe
KOTAL TNV TILO TIAVW OYKOUETPNON. (nov .1)
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V. Me Baon tnv KaumuAn, va SWOETE KATA TTPOCEYYLON TA OpLal TNG TGS pH tne Lwvng
e€oudetépwong KaL T T tou pH oto onueio woduvapiag.

(nov .1)

6. Na e€nynoete ylati n T tou pH oto wwoduvauo onueio Sev eival ion pe 7.

(nov .1)

€. Na ewonyn0Beite Tov KATOAANAOTEPO ATO TOUG TILO KATW OEIKTEG yLO TNV TILO TIAVW
OYKOMETPNON Kol va SIKOLOAOYNOETE TNV EMAOYN OOAG.

(nov .1)
Asiktng Zwvn EKTPOTAG
@aworodpBaleivn 8,2-10,0
Kitpwo tng aAlapivng 10,3-11,7
HAlavBivn 3,1- 4,2
C. Na umtoAoyloete Tn HopLaKOTNTA TOU 0EEOC. (nov .1)
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n. Na urmoAoyilosTe tn otaBepd NAEKTPOAUTIKIC SLACTOONG TOU 0EEOG OV N QLPXLKN
T pH =3. (nov .1)

0. Noa unoAoyioete (OxL oo TNV KAUTUAN) TN T Tou pH tou StaAupatog mpog tnv
omola TEIVEL AOUUMTWTIKA, PLETA TO TEAOG TNG OYKOUETPNONG. (nov .1)

.. Na umoloyioete tn T tou pH (0xL amod TNV KAUmUuAn) Tou SLAAUUOTOC OTNV KWVIKN
dLAAN peta tnv npoodnkn 20 ml tou pétpou.

(nov .2,5)
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Epwtnon 12

Ye kpapa xaAkoU(Cu) — Peudapyupou(Zn) mpocBétoupe X ml apatod HNOs 2M péxpt
mAnpoug dtaAluong tou. Ano tnv avtibpaon eAeuBepwvovtal 6,72 Aitpa agpiou(oe K.2).
210 StdAupa ou oxnuartiletal mpootiBetal mepiooela StaAvpatog NaOH, omote
oxnuatiletal inpa palag 29,25 ypappapiwv.

(nov .10)

a) Na ypaete OAEC TIG XNULKEG EELOWOELG TWV AVTIOPACEWY TIOU TIPAYOTOTIOLOUVTAL.

B) Na umoAoyioete TNV ekatooTlaia Katd palo cuotaon tou Kpauatog Cu —Zn.
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v) Na umoloyioete ta X ml Tou SLAAUUOTOC TOU apaloU VITPLKOU 0E€0G 2M Tou
amattnOnkav, yla tnv mAnpn dtalutonoinon Tou Piypartog.

TEAOZ AOKIMIOY

OL elonyntég: H Zuvtoviotpia B.A.
M. KatAng
@. MianAiéng B. ®dvou Mutdtlin
O AteuBuvtnig
Abdapuoc Zepyiou
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