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OAHTI'IEX

e Na amravrioete kai Ta Tpia pépn A’, B kai ' Tou dokipiou.

e Na ypdayete OAEG TIG ATTAVTACEIG OAG TTAVW OTO EEETAOTIKO SOKipIO.

e EmiTpérreral n Xxpion MOVO PN TTPOYPAMMATIOMEVWY UTTOAOYICTIKWYV
HNXAVWV.

o Agv EMITPETTETAI N XPON CNUEIWOEWV CE OTTOIASATTOTE HOPPN.

o Acgv emiTpétreTal n Xprion 810pOwWTIKOU uypou 1 S10pOWTIKAG
TaIvViag.

e Na peAeTOoeTE PE TTPOCOXNA TNV EKPWVNON TWV EPWTACEWV KAl va

OTTOVTOETE HE CAPRVEIQ.

To e§eTaoTik6 SokKipio BaBuoAoyeital pe ekard (100) povadeg Kai

atroteAgital amo (14) oeAideg.

XPHZIMA AEAOMENA

Atopikég padeg:Na=23. Cl=35,5,C=12 Ca=40, O=12,

[L, O=16, Na=23, S=32, K=39, Fe=56, Cu=63,5, Zn=65
TTa0epéC NAEKTPOAUTIKAS didoTaong: Kucoon = 1,6x10™
KcHs;CcooH= KNH3,=1,8><1()'5

Fpappopopiakdg 6ykog agpiwv o€ Kavovikég ZuvBnkeg = 22,4 L




MEPOZ A": Epwtiicsig1 -4
Na arravrioere o€ OAEG TIG EpwWTNHOEIG 1 - 4.

Ka0g opBn amravrnon BabpoAoyeital pe 5 povadeg (cuvolo 20 povadeg).

Epwtnon 1
(a) i. T ekpddlel n HopIAKOTNTA VOGS OIAAUNATOG; (bov.1)
ii. Moleg €ival o1 HOVAdES EKPPAONG TNG HOPIAKOTNTAG; (Mov.1)

(B) Z& 200 mL diaAupaTog xAwpiouxou vatpiou (NaCl) mrepiExovtal 5,85 g kabBapou
NaCl. Na Bpeite Tn popiakOTATA TOU OIGAUUATOG. (Mov.1)

(y) Z& 200 mL diaAupartog H,SO4 2M TrpooTiBevral 300 mL vepou.Na uttoAoyioeTe T

OUYKEVTPWON TOU SIGAUNOTOG TTOU TTPOKUTTTEL. (Mov.1)

(®) Noéoa Aitpa vepou TrpéTTel va TpooTebouv o€ 3 L diaAupatog NaCl 1M yia va

TTpokuwel didAupa NaCl 0,1 M; (Mov.1)

Epwtnon 2
(a) Ze dokIHaoTIKO cwArRva TTou TrEPIEXEl BIGAUNa udpoxAwpikoUu ogEog (HCI)
Kataypa@eTal n Beppokpacia Pe TN Xprion BepuouéTpou OTTwG OEiXvel TO TTIO

KATWw OXAUa. ZTn ouvéxela TTpooTifeTal Talvia payvnoiou (Mg) kal PETA Tnv



oAokAfpwaon TNG avrtidpaong karaypageTal kal TaA n Bepuokpacia. O duo

0OUCgieG avTIOPOUV OUP@WVA PE TRV TTIO KATW avTidpaon:

|_» 8eppoperpo 3 %
30 30
25 25

ApXIKA - 1ehikn
£vOeIEn £VdEIFN

Mg + 2HCI — MgCl; + H;

i. Na ypdwyeTe 1T0IEC OUTIEG ATTOTEAOUV TO OUCTNUA TNV TTIO TTAVW avTidpaon.

(Mov.1)

iii.Na ypaweTte pia yeTaBoAr 1Tou Ba TTapaTnPAoETE OTO TTEPIBAAAOV.  (HOV.1)

iv.Na ava@EpeTe KATA TTOOO N EVEPYEIQ TOU CUCTHANATOCS Kal TOU TTEPIBAAAOVTOG
augnonke f PEIWONKE; (Mov.0.5)
- H eVEPYEIO TOU OUOTAMATOG ovvviiiiiieeieeeeeeeeees

- H evépyeia Tou TTEPIBAAAOVTOG ...,

(B) Aivetal n 1Mo KATW BgpPOXNMIKN €§iowOn.
Cs + O —» COy AH=-292KJ

i. Mwg Ba xapaktnpifate TNV TTI0 TTAVW avTidpacon, e€wBepun f evdOBepUN;
Na dIkaloAoynoETE TNV ATTAVTNOT] COG. (bov.1)

ii.Na dnuioupyAoETE TO evepyElaKkd BIAypaPa TNG TTIO TTAVW avTidpaong.
(nov.1)



EpwTtnon 3
(a) Aivovtal o1 o KATW BepPOXNUIKES avTIOPACEIC KAUONG Tou peBaviou ol

OTTOIEG TTPayPaATOTTOIOUVTAl KATW OTTO TIG idIEG OUVONKEG TTiEONG KOl
Bepuokpaaciag
CH4(g) + 20, (9) —»5»C0O,(g) + 2H,O() AH=-890KJ
CH4(g) +20;(9) —»CO;(g) + 2H,0 (g) AH=-802KJ
Na €gnynoeTe yiati yia TIG TTI0 TTAVW avTIOPACEIG N METABOAAR TNG EVOAATTIAG
EXEI OIAPOPETIKN TIUA. (Mov.1)
(B) Aivetal n BgppoxnuIKn e¢iocwon:
CaCO3(S) —>» CaO(S) +CO2(g) AH=+178.3 kJ/mol
Na uttoAoyioB¢ei To TTogd BepPdTATAG TTOU Ba atroppo@nBei atrd Tnv diIdoTracn
20 g CaCO3(9). (bov.2)

(y) Aivovtal o1 TTpOTUTTEG EVOAATTIEG TWV OECHWV: (nov.2)
H-H : +436kJ/mol, CI-CI: +243kJ/mol ,H-Cl : +431kJ/mol

Na uttoAoyioceTe TNV TTPOTUTIN YETABOAR TNG evOaATTiag (AH°) yia Tnv 1o KAaTw
avTtidpaon.

Hx(g) + Clx(g) — 2HCI(g)

Epwtnon 4
2 (a).i Aivovtai o1 Mo KATW 100ppoTTieS. Na TIG XAPOKTNPIOETE WG OUOYEVEIG N
ETEPOYEVEIG. (nov.1)

l. N2(g) + 3H2(0) 2NH3(Q) o

I.C () + O2(g) =——— CO2(9)



ii. Molo gival To KPITAPIO OTO OTTOIO £XETE BACIOTEI YIA VA TIG XOAPAKTNPIOETE WG
OMOYEVEIC/ETEPOYEVEIC; (wov.0,5)

(B) Aivetal n akdAoubn xnMIKr) Ic0ppoTTia:
CO(g) + Hxo(g) ™  CH30H(g), AH<0
1. Na ypdyete Tw¢ Ba peTaTomoTEl N BEON TNG XNUIKAG I00ppoTTiag (de€ia/
aploTePA/ KA HETABOAN), 6Tav yivouv Ol TTaPAKATW PETABOAEG OTO

ouoTtnpa. Na dikaloAoyAOETE ue ouvTodia KABe atrdvTnon oag.

- AU&non g Beppuokpaaciag: (Mov.1)
- MpooBnrkn udpoydvou: (Mov.1)
- AU¢non Tng TTiEong: (nov.1)

. Moia amd 11 Mo Tavw PETABOAEC Ba peTaBAAEl TNV TIUA TNG OTABEPAS
XNMIKAG 100ppoTTiag; MNari; (wov.0,5)

MEPOX B: Epwtioeig 5 - 10
Na atravriioete o€ OAEG TIG epwTNOEIG 5 - 10. KaBe opB atrdvrnon
BaBuoAoyeital pe 10 povadeg (ocuvoAo 60 povadeg).

Epwtnon 5

(a) Ze kevo doxeio 4L eiodyovral 8 mol N, kai 20 mol Hy, omoTe
aTtrokaBioTaral n 1I00ppOTTia:

N2(g) +3H2(9) == 2NH;(9)
2TNV KaTdoTaon XNMIKAG 1I00ppoTTiag TrepIEXovTal 0To doxeio 12 mol NH3,
Na BpeBouv:

i. H ouoTtaon Tou peiypatog otnv 1I00pPOTTIQ; (Mov.3)



Moodtnta o€ mol N,(g) 3Hx(g) =—= | 2NHs(9)

ApxIKa

AvTidpouv/TTapdayovral

XNUIKK 1I00ppoTTia

200TOON OUCIWV OTNV I00PPOTTIAL:
NHz: o o Not , HzI ......................
ii. H ammédoon tng avridpaong. (Mov.2)

Na eEnynoETE TTPOG TTOI0 KATEUBUVON KUpPIapXEi N avtidpaon Kai yiati;  (uov.1)

(B) Na ypawete TNV XNMIKA £§iowaon TTou TTEPIYPAPEI TNV NAEKTPOAUTIKNA
didoTaon Twv akGAOUBwWV OUCIWYV OTO VEPOD: (Mov.2)

i. HCI, ii.CH3COOH




EpwTtnon 6
(o) Na xapakTtnpioete Ta 1O KATW dioAUPaTa WG 6¢Iva, Bacikd rj oudETepa.

(Mov.2)

(Mov. 1)

(Mov.2)

ii. Tt 8a oupBei oto pH ToU MO TTAVW SlaAUPaTOG (Ba augnBei ) Ba ueIwBEi)

av TTpooTedei TToodTnTa HCOONa Kal yiaTi; (Mov.1)

(®) Aivovtal Ta akéAouBa diaAupaTa

A: CH3;COOH - CH;COONa, B: HNO;-NaNOs;, I': NH; - NH,Cl, A: HF - NaCl
2¢ Trolo/trola a1réd Ta dioAupaTa A, B, I kal A TTpoaBnkn PIKPRG TToo0TNTAG
I0XUPOU 0&€og 1 Baong dev Ba petafdAel onpavtiké 1o pH Tou diloAupaTog(Ba
TTOPAMEIVEl TTEPITTOU OTABEPO) Kal yIaTi; : (Mov.2)



EpwTtnon 7
(a) Na Bpebei 10 pH TOU dilaAUpaTog TTou Ba TTpokUWYEl, OTav o€ €va AiTpo

dlaAupatog appwviag (NH3) 0,1 M, trpooTteBouv 0,005 mol NH4CI.( o dykog

oev peTaBAAAETaN) (Mov.3)
(B) i. Na oupTTAnpwOoETE T KEVA (Mov.1,5)
YOpbAuon dAAatog ovopddetal n avTidpaon TOU ..........e...... ME €va
TOUAQXIOTOV ATTO TA vvveeveeeeiieeneannnn, TOoU GAaToG. Eival duvarth povo otav
OXNMATICETA ... NAEKTPOAUTNG.

ii. Moia até Ta 1évra TTou akoAouBouv udpoAuovTal Kal TTOIEG Ol avTIOPATEIG

udpOAuoNG (oTnV TTEPITITWOon TTou udpoAUovtal). Na* , NH;", CI.  (uov.3)

iii. Na xapoktnpioete 1o MO KATw udATIKA OloAUpaTa OAGTWY WG

udpOAUTIKWG &&Iva, Bacika i oudETepa. (Mov.2,5)

Epwtnon 8
(a) i. Na oupTTAnpwoeTe T KEVA OTIC AKOAOUBEG TTPOTACEIG. (Mov.1,5)
-ZUppwva pe Tn Bewpia Twv Brénsted—Lowry dev ptmopei va ekdnAwbei o

O&IVOG XAPOKTAPAG XWPIG TNV TTOPOUCIA ....cvvvvvenennn. ouTe MTTOPEI Va
ekONAWOEI 0 BACIKOG XAPAKTHPAG XWPEIC TNV TTAPOUTTA ...evveveennnnnns



-O¢u kata Bronsted—Lowry €ival n oucia TTou MTTOPED va ............. éva n
TIEPICOOTEPA v, , &vw Bdon €ival n oucia TOU dTTOPEI va
..................... EVA 1) TTEPICOOTEPD ..

ii. N OUUTTANPWOETE TOV TTAPAKATW TTiVAKA TTOU TTEPIEXEI TA oUCUyn Ceuyn

0&€og — Bdong kata Bronsted—Lowry. (Mov.2,5)
2uduyég odu 2uduyng paon
HCO3
NH3
H,O
s*
H3PO,
iii. AivovTtal ol 110 KATWw avTidpACEIG: (Mov.2,5)

A. NHz +H,O = NH4 + OH
B. HCl + H,O &> H3O" +CI

-2€ TTola avTidpaon To vepd dpa WG 0&U Kal O€ TTOIx WG BAcN CUUPWVA PE TNV
Bewpia Twv Bronsted—Lowry;

- Mwg ovopdalovTal ol ouaieg, OTTWG To vePO, TTou AAANOTE dpouv wg o&éa Kal GAAOTE
wg¢ Bdoeig, avéAoya Pe TNV ouaia Pe TNV oTroia avTidpouy,.

(B) i. Na avagépeTe TpEIG TTPOUTTOBETEIC YIa TNV TTPAYHATOTTOINCH MIAG
avTidpaong dITTANG avTIKATACTAONG. (Mov.1,5)

il. Na CUPTTANPWOETE TIG AKOAOUBES avTIOPATEIG: (Mov.2)

AgN03 (aq) + HCl(aq)

Epwtnon 9
(a) Z& OAeG TIG TTI0 KATW TTEPITITWOEIG TTPAYHOTOTTOIEITAI XNMIKN avTidpaon Kal

TTaPAyETAl DIOPOPETIKO AEPIO.




i. ETidpaon payvnoiou o€ diGAupa udPOXAWPIKOU 0EEOG
ii. ETTidpaon udpoxAwpikou o¢éog TTavw o€ aoBecToABo (CaCOs).

iii. @¢ppavon Tou xAwplouxou appwviou (NH4CI) pe udpodeidio Tou
vaTtpiou (NaOH).

MNa KAOe TTEPITITWON VA YPAWETE TIG AVTIOPACEIS TTAPACKEUNG TWV AEPIWV KAl
éva TreEIpapaTikd TPOTTO avixveuong Tou KABE agpiou. (Mov.6)

e ANV 11 o T (o1 o

(B) Na ypdayete atrd dUo TTapaTnPAOCEIS TTOU QVAPEVETE VO KAVETE KATA TNV
ekTéNeon o€ KABe Treipaua A, B. (Mov.2)

MNeipapa A
2& OOKINOOTIKO cwArva TTou TrepIExel didAupa Pb(NO3); TrpooTiBeTan didAupa

aupwviag (NHz) katd otayoveg péxpl va mrapatnenOei aAlayri. AKoAouBwg
TTpooTiBeTal TTEPicOEIa OIGAUPATOS AUPWVIAG.

Neipapa B
2& OOKINOOTIKO owAfva 1Tou TrepiExel diaAupa Pb(NO3), TrpoaTiBevral apxikd

otayoveg OlaAupatog NaOH kai oTn Ouvéxela TTPOOoTIOETal  TTEPICTEIN
dlaAupatog NaOH.

(y) Aivovtai o1 evwoeig A, B, I, A, E kail Z: (nov.2)
A: NoaOH B:Fe(OH); TI:K,CO3 A:HNO, E:HClI Z:Pb(OH),
(a) Na ypdayerte 1010 aT1T0 TIG eVWwoelg A, B, I, A, E kai Z €ivai:

AN Lo 7] (o 711U TN 1 (o 1 S
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L o 5 (8o T TN o T U

CIVAN o 1o A1 ] {0 1o 7, Vo (A
o 'Evion HE OUQPOAUTIKO XOPOAKTAPO: o.uennenteeneaeeaeee et eeaeeaeeeeneaeeneenens
EpwTtnon 10
(a) i. Na oupTTANpwOoETE T KEVA OTIG TTIO KATW TTPOTACEIG. (Mov.2)
-O&eidwon eivain ...o.ooeeeviininn... NAEKTPOViwv, avaywyn ivai n
........................ NAEKTPOViWV.
- 010V £va CWHA OEEIBWVETAI «.vvveeaneaeanann. 0 apiBudg o&eidwong Tou.
-O1aV EVa CWHA OVAYETAL ..nveeaeeieeeeeeeaann 0 apIBudG 0geidwaong Tou.

ii.Na uttoAoyioeTte Tov apIBPO 0&eidwong Twv OTOIXEIWVY TTOU gival

UTTOYPOAMMIOHEVQ: (Mov.2)
N5 & ettt e e
Hg04: ..........................................................................................
Clo07% o e,
EO43- e ettt e eeaaae e e e e e e e e e e e e aaans

(B) 1. Na d10pBwOETE HE OUVTEAEDTEG TIG TTIO KATW O&EIDOAVAYWYIKES AVTIOPATEIG.
(uov.4)
1 H,S + HNO;3 _ S + NO, + H,O

n C + H»,SO, — CO, + SO, + H»0O

1. Na ypdayete 11010 €ival To 0EEIBWTIKO Kal TTOI0 TO avaywyIKO CWua aTnV
avtidpaon 1, AIMIOAOYWVTAG TNV ATTAVTNOT 0OG PE XPHON TWV apIBPwV
o&eidwong. (Mov.2)

MEPOZ I'': Epwrtnioeig 11-12
Na atravrioeTe o OAeg TIG EpwTROEIg 11-12.

Kda0s opBn amravrnon BaBpoAoyeital pe 10 povadeg (cuvoAo 20 povdadeg).

11



Epwrtnon 11
H 1o katw ypa@ikn TTapdoTtacn &€ixvel TN JETaBOAR Tou pH katd Tn didpkeia
NG e§oudeTépwong 20 mL diaAvpaTtog acBevoug o§éog HA e didAupa

NaOH 0,08 M.
pH 14 4

Oykog NaOH 0,2M (mL)

(a) Moio atd Ta ypduuata A éwg E 1TOU divovtal 0Tn ypa@ikr TTapdoTacn
QVTITIPOCWTTEVEL: (nov.2)
1. TO 1I000UVOUO ONUEIO. ..ccvvveneenes
1. To apXIkO pH Tou SIOAUPATOG TTOU OYKOMETPEITAL w.uvvreeneaieaneeeeneansn.
1. MNepioxn otnv otroia UTTAPXEI PUBUIOTIKO SIGAUMA ...,

IV. TOV ICOOUVOHO OYKO ..ovvneineieeaeeie e ee e eaeeenen

12



(8) i.ZTnV Mo TTAVW KAPTTUAN £EOUBETEPWONG: (uwov.1,5)

- MeTagu TToiwv opiwv pH Kupaivetal N {wvn €5o0UdETEPWONG;

- Tripn €xe1 To pH 010 1I00d0vVapuo onueio;Eival 6¢ivo, aAKAAIKO 1} OUDETEPO;

Na dIKaIOAOYNOTE TNV TIUN TOU.

ii. AITIOAOYWVTOG TNV ATTAVTNON 00G VA dNAWOETE av 0 deiKTNG A e oTaBepd
SidoTaong Ks= 10 ival KaTGAANAOG yia ThV avayvwpion Tou TEAIKOU

onueiou TNG oyKouETPNONG. (Mov.2)

(€) Ma k&Be pia atrd TIG MO KATW dIOBIKACIEG KATA TNV TTPOETOINOCIA TWV
OPYAVWYV OYKOUETPNONG VA QVOQEPETE, XWPIG va dIKAIOAOYNOoETE, av Ba
odnynoouv o€ BeTIKG, apvnTIKO 1} av dev odnyei 0€ TPAAPQ OTOV

UTTOAOYIONO TNG OUYKEVTPWONG Tou HA. (bwov.1,5)
I. Mpiv a1rd TNV OyKOPETPNON, N TTPOXO0IdA EETTAEVETAI ECWTEPIKA PE TO

(][0 7,1U7¥ o S 1 [ T To o
1. Mpiv a11é TNV OYKOUETPNON, N KWVIKA QIAAN EETTAEVETAI ECWTEPIKA PE TO
OIGAUMQ TOU OCEOG. ...t i,

. To o1QwvIo, EETTAEVETAI HOVO HUE ATTOOTAYMEVO VEPO....ovveeneieeaeanennnnn.

EpwTtnon 12
(a) ZTnv TTPWTN OTAAN TOoU TTI0 KATW TTivaka divovTtal Ta CUMBOAA Kal Ta ovOuaTa TwV

KBaVTIKWV apIBUWYV TTOU TTEPIYPAPOUV £va NAEKTPOVIO. 2Tn deUTEPN OTHAN va YpAWETE

TI TTPoodlopilel 0 KABE KBAVTIKOG apIOudG. (Mov.2)

20uBoAo KBavTikoU apifuou Ti mpoodiopilel

Nn- KUPIOG KBAVTIKOG apIiBuog

| - adipouBlakdG KPaVTIKOG apiBudg

m; — JayvnTIKOS KBavTIKOS apiBuog

Mg — KBavTIKOS apIBPOS Tou OTTIV

13



(B) ZTov TTivaka TToU aKOAOUBEi va ypAweTe Ta CUPPBOAA TWV UTTOOTIBAdWY OTN
1" oTAAN Kal To péyioTo apIBud nAekTpoviwv TG K&Be utrooTIRAdag ot 2"
oTAAN. (Mov.2)

2UuBoAa utrooTIBAd WV MéyioTog apiOuog nAekTpoviwyv
KA0e utrooTIBASAG

(y) To 1o kdtw oxrnua gival n avamapdotacn dUO ATOPIKWY TPOXIAKWV.

s -
Zxnua A 2xnua B

Molo €ido¢ TpOXIaKOU avaTTapIoTAVEl TO KABE OXAMQ; (Mov.2)

2XNHA A TPOXIOKO ..., , oXNua B Tpoxiokd ...l

(8) Aivovral Ta dtopa: g0, 10K

i. Na ypAaweTe TIG NAEKTPOVIAKES OONEG TOUG (KOTAVOUH NAEKTPOViIWV

O€ UTTOOTIRBADEG). (Mov.2)
80 e eeaaeiaareaaeeaaeeaaeeaaas it
19K ettt e e eeaaaeeeeaaaan e e aaa e
ii. Na atTelkovioeTe e BEAN TIG TTIO TTAVW NAEKTPOVIAKEG DOMEG KAl VA YPAWETE TOV
apIBu6 TwV PJovAPWY NAEKTPOVIWYV yIa TO KABE dTouo (Mov.2)
80 © e et e eaaeaae e e e e e e e e e e e e et e e e e et aaaneas
19K © e et e e e e eeea e e e e e e e e e e e e e e e e e e e e e

TEAOZ EZETAZHZ

O AevOovmig
Iwdvvng Opeavidong
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