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- Na ypA@eTe HOVO PE PEAAVI XPWHATOG PTTAE.
- ATtrayopeueTal n xpron d10pBwTIKoU uypou 1 dIopBWTIKAG TaIviag.

- Na ypd@eTE TIG ATTAVTHOEIS 0OG OTO £CETACTIKO SOKI[IO, OTOV KEVO XWPEO PETA ATTO

KABe epwTnon.

- To e€eTaoTIKG dokipio Babpoloyeital pe ekatd (100) povadeg kail atroTeAeiTal aTrd Tpia

pépn A, B kai I,
- Na aTTavTioETE KAl OTA TPia YEPN.

- 2710 TENOG TOU DOKIUiOU €TTICUVATITOVTAI O IMEPIOBIKOG MivaKag TwV OTOIXEIWV
Kal TTpdxeIpn oeAida, Ta oTroia dev TTPETTEI va apaipeBoUV atrd TO SOKIUIO.

To €¢eTAOTIKO doKipIo atroTeAsiTal atrd dwdeka (12) oeAideG.

XPHZIMA AEAOMENA

KHE = 6,8 x 107

2XETIKEG ATOUIKEG PACEG (Ar):  ATTO TOV TTEPIOBIKO TTIVOKA TTOU ETTICUVATITETAI

TTaBepEC NAEKTPOAUTIKAC didoTaonc otouc 25 °C: KcHscooH = KNH; =1,8 x 10°°

KAigyoka dpaoTIKOTNTOC

K Na Ba Ca Mg Al Zn Fe Pb (H) Cu Hg Ag Pt Au
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MEPOX A": EPQTHZEIZX 1-4
Na atravtioete o€ OAEG TIG epwTNOEIG 1 - 4.
KdaBe opbry atrdvinon BaBuoAoyeital pe révTe (5) povadeg (0UvoAo 20 povAadeg).

Epwrtnon 1

A. a) Na avo@épeTe TI HEAETA N Ogpuoxnueia. (M. 1,5)
- Evepyelakég petaBoAég (E.M.) kKatd TIG QUOIKEG KAl XNMIKESG DIEPYATIEG.

- MapayovTeg TTOU £TTNPEACOUV TIG EVEPYEIOKEG METAPBOAEG.

- Népoug o1 o1roiol DIETTOUV TIG EVEPYEIOKEG METARBOAEG.

B) Na ypawerte 11 ovopdloupe evBaATTia evdg CUCTHUATOG. (M. 1)

Tnv oAIKr evépyela evOG CUOTHPATOG OTAV TO oUCTNUA BpiokeTal UTTG OTABEPN TTiEoN.

B. Aivetal n avridpaon: Hog + Clyg) —— 2HCl(y AH=-184KJ

a) Na dnAwoeTe av gival §wBepun 1 evoOBepun dIKAIOAOYWVTAG TNV atrdvinon 0ag. (M. 1)
EEwBepun d16TI peiwveTal n evBaATTia Tou cuoTtriuatog (AH < 0).

B) Na oxedidoeTte 1O evepyelakd TNG didypauua. (M- 1,5)

H| Hygy + Clyg

AH = - 184 KJ

2HCI

v

TTOopEia TNG avtidpaong

EpwTtnon 2
A. a) Na dnAwaoeTe Tov TTapdayovTa TTou €TTNPEAel TNV TaxUTnTa TNG avTidpaong OTIg

aKOAOUBEC TTPOTACEIG: (u. 1,5)
i. Ta@dapuaka Ta arroBnkeUoupe e OKOUPES QPIAAES.  AKTIVOBOAIa
ii.  Kopuar EUAou o€ TTplovidla KaiyeTal 1o ypriyopa.  Em@dveia eTTagng

iii.  Ta @pouta wpeINAalouv TTI0 yPriyopa To KaAoKaipl.  Ogpuokpaoia

B) Na dikaloAoynoe€Ig TRV aTTAvTnot) 0ou PJOVO OTO il (M. 1)

To kahokaipl €xouphe uPnAOTEPN BEPUOKPATIa PE ATTOTEAECUA N KIVNTIKI EVEPYEIQ TWV HOPIWV
TOU OUCTAMOTOG va gival ueyaAuTepn. AuTto odnyei o€ TTEPICTOTEPEG OUYKPOUOEIG METAEU TWV
MOPiIWV TOU CUCTHPATOG, APA KAl OE TTI0 TTOAANEG ATTOTEAECPATIKEG CUYKPOUOEIG UETAEU TOUG,
OUVETTWG KOl 0€ JEYOAUTEPN TaXUTNTA avTidpaong.



B. Na tnv Tapakdtw avtidpaon PpEBnKE OTI KATTOIA XPOVIKI OTIYUN t n TaxUTnTa oXNUATIOUOU

NG NH3 €ival, Uyys = 0,01mol/Ls.

Nag +  3Hzyg — 2NHs(g)

a) Na ypawete TNV ékpacn tTou divel TNV TaxuTNTa TNG TTIo TTAVW avTtidpaong, Je BAacn Tn

METABOAR TNG CUYKEVTPWONG OAWV TWV OUCIWV.

A[N2]
At

A[NH3]
At

1

u jm— —
2
B) Na Bpebouv Tnv idia XxpovikKA oTIYuN:

I. N TaxuTNTa TNG avTidpaong,
ii. nTaxutnTa KatavaAwong Tou Ho.

, 1 A[NH3] 1 1
.u=- ==X Unnz==x0,01 =0,005 mol/Ls
2 At 2 2
. 1 A[H2] 1
in. u=- 5 L = 5 X Ug2 = Upnz=3u=3x0,005=0,015 mol/Ls
EpwTtnon 3

a) Moiol givail o1 4 kBavTiKoi apiBuoi (ovouacia Kal GUPBOAO);
- O KUpI0G KBAVTIKOG apIOPOGS, N

- O deutepelwy i adipouBiokdS KRavTIKOS apIBPOG, ¢

- O 1piTOG N payvnTIKOG KBAVTIKOS apIBUOG, me

- O T€TapTOG KBAVTIKOG apIBUOGS A apIBUOS spin, ms

B) Na CUPTTANPWOETE TOV TTIO KATW TTiVAKA:

YmooTiBada L ApIBUOS TPOXIAKWYV
S 0 1
p 1 3
d 2 5

v) Na ypdyeTte Ta TpoxIokd yia Tn L oTifada.
(2,0,0)12s,(2,.1,-1) 1 2py, (2.1,0) A 2p,, (2,1, 1) A 2p,

0) Na ypaweTte TNV nAekTpOoVvIaKr dour Tou aoBECTiOU PE TNV HEBODO TWV TPOXIAKWV.

1s?, 2s?, 2p®, 3s?, 3p°, 4s?

(M- 1,5)

(M- 1)

(W 2)

(W 1,5)

(M. 1)

(u. 0,5)



Epwtnon 4

A. Na xapakTtnpioete wg opOEG N AavlaopEVES TIG akKOAOUBEG TTPOTACEIG, divOVTaG OUVTOUN
ggnynon. (M.15+1+1)
a) Yoatiko didAupa NaCl Trapoucidlel nAekTpIkr aywyiuétnta. (OPOO)

Eival 1ovTikn évwan. Ymdpyxouv 16vTa 1o KPUGTAAAIKO TTAEya TTOU eAeuBepwvovTal OTav TO

NaCl diaAuBei oTo vepO.

B) Aivovtal Ta aoBevr] o&éa HX kai HW. Z1oug 25 °C éxouv otabepéc didoTtaong 10 kai 107

avrioToixa. To HX €ival ioxupotepo atmd to HY. (OPGO)
21NV idia Beppokpacia 1o HX éxel yeyaAuTepn otaBepd didoTaong.
y) AidAupa CaCl, 0,1 M, €xel uikpdTepn aywyiuétnta atod didhupa KCI 0,1 M. (AAGOZ)

Eival kai o1 U0 10VTIKEG IC0POPIOKEG EVWOEIG. H cuykévTpwon Twv 16vTwy oTo didAupa CacCl,

gival peyaAuTepn, apa Ba £xel Kal JEYOAAUTEPN AYyWYILOTNTA.

(0,1 M diaAuuatog CaCl, —» 0,3 M16viwv 0,1 M diaAupatog KCI —» 0,2 M 16vTwv)

B. Aivetal didAupa 250 mL udpoéeidiou Tou vartpiou (NaOH) 0,4M.
Na uttoAoyioete TTO0Q mL vepd TTPETTEI va TTPOCBECOUNE OTO TTIO TTAVW BIGAUNA, WOTE N
MoplakdTNTa TOu vEou dlaAuuaTog va yivel 0,08 M. (M. 1,5)

quXvaX: CTg)\VTg)\ :> 0,4 250 = 0,08 . VTE)\ :> VTE)\ = 1250 mL

V2o = 1250 - 250 = 1000 mL

MEPOZX B': EPQTHZEIX 5- 10
Na atravriioete o€ OAeg TIC epwTnoeIg 5 - 10.
KaBe opbry atrdvrnon BaBuoAoyeital pe déka (10) povadeg (ouvoAo 60 povadeg).

Epwtnon 5
A. Aivovtal Ta dAaTQ:

(NH4)2SO4 (NH4)2CO3 Na,COs; C&(NOg)z CaCoO3 NH4NO3

a) Moio atmé Ta TTapamavw daAata avtidpd 1600 pe didAupa HCI éoo kai pe didAupa NaOH kai

eAeuBepwvel aépio; (NH,),CO3 (b. 0,5)
B) Moia gival Ta Tapaydueva aépia; NH; kar CO, (u. 1)
Y) Na ypAyeTe TIG XNMIKES £SI0WOEIG TWV AVTIOTOIXWV AVTIOPACEWV. (M. 2)

(NH4)2C03 ) T 2HCI (aq) - 2NH4CI (ag) T H->O ot CO, ()

(NH4)2C03 ) T 2NaOH (aq) > 2NH; @ Tt 2H-0 ot Na,CO; (aq)



0) Mwg avixveuoaue Ta TTapayoueva agpia 0To EPYACTAPIO;
Na ava@QEpETe TA TTEIPAPATA TTOU KAVAUE KAl VO YPAWETE TIG OXETIKEG XNMIKES EEI0WOEIG, OTTOU
QUTEG TTPAYUATOTTOIRBNKAV. (M. 3)

NH;3; A’ 1p6110¢: NMANCIGlOoUhE OTO GTOUIO TOU BOKIUACTIKOU CWARVA yudAivn paBdo TTou
éxoupe BuBioel og TTukvd HCI kal Trapatnpoupe Aeuka vEpn NHz g + HCl ) 2> NH4ClI (5
B” 1po110¢: NMANOI1GdoupE OTO OTOMIO TOU DOKINACTIKOU CWARvVa dINBNnTIKS xapTi

EUTTOTIONEVO PE BEIKTN PaIVOAOPBAAEiIVN Kal TTApPATNPOUKE OTI KOKKIVICEL.

CO, To dloxeTeUoupe o€ DOKINAOTIKO CWAAVA TToU TTEPIEXEI BlaUYEG DIGAUPa udpoEeIdiou Tou
aoBeoTiou, Ca(OH), (TTpéo@ATA TTAPACKEUACUEVO) KAl TTAPATNPOUNE OTI TO dIGAUPA BOAWVEI
COz (g + Ca(OH)2 @ —> CaCOs() + H20 )

B. Z¢ doKInaoTIKO cwAnva tTou TrepIExEl TTUKVO didAupa HNO3 TTpocBéToupe piviopata XaAkou.
Na ypdweTe OAEG TIG TTOPATNPAOCEIG TTOU B KAVOUWE KATA TNV EKTEAECN TOU TTEIPANATOG,
divovTag Kal Tn OXETIKN XNMIKA €Eicwaon TG avTidpaong TTou TTPAYHATOTTOIEITAl. (u. 3,5)
To pé€taAho diaAuetal / To didAupa yivetal YaAAdIo / TrTapdyovTal QUOOAIDEG - KAPEKOKKIVO QEPIO

Cu + 4HNO; ('ITUKVé) — CU(N03)2 + 2NO, + 2H,0

EpwTtnon 6
A. Na egnyAfoerte:
a) Ti gival o1 ap@idpopES avTIOPATEIS Kal TI Ol TTOOOTIKEG 1) OAIKEG avTIOPACEIG; (M. 1)

Auidpopeg Aéyovtal ol avTIOPAOTEIS Ol OTTOIEG TTPAYUATOTTOIOUVTAI TAUTOXPOVA KAl TTPOG TIG

OUo avTifeTeg KaTEUBUVOEIG. MOOOTIKEG AEyovTal O avTIOPACEIG TTOU TTPAYUATOTTOIOUVTAI TTPOG
Mia povo karteuBbuvaon.

B) T ovoudaloupe amédoaon auidpoung avTidpaong; (M. 1)
To 1TNAIKO TNG TTOCATNTAG TNG OUTIAg TTOU oXNUaTi(eTal TNV ap@idpoun avtidpaon (TTPAKTIKG),
TTPOG TNV TTOCOTNTA TNG oUCiag TTou Ba oxnUaTI(OTaV av n avtidpaon fnTav Jovodpoun
(BewpnTIKG).

y) MNaTi n xnuIKr 1c00ppoTTia xapakTnpileTal wg dUVaUIKY I00PPOTTIA; (u. 1)

AIOTI 01 avTIdPAoEIg dev OTAPATOUV aAAG €¢akoAouBoUV va yivovTal Pe i0eg TaXUTNTES TTPOG TIG
OUO KaTeuBUVOoEIG.

B. Aivetal n xnuikn 10oppoTria:  3Feg) + 4H2O0q) ——= Fe304s) +4Hyg  AH<O

a) Na egnyfoeTe TG Ba eTTNPeacBei n B€0N TNG XNMIKAG 1I00pPOTTIOG OTAV YiVOUV O TTAPaKATW
METABOALG:

i. Meiwon Tng TTieong (p. 1)
Aev eTnpeddeTal. Av Kol CUPHETEXOUV aépla, 0 aplBudg Twv mole Toug gival o id1og Kal oTa dUO
MEAN.

ii. AUEnaon Tng Bepuokpaaiag (p. 1)

MeTtartotriCeTal TTpog apioTepd. H augnon TnG Bepuokpaaciag euvoei TIG evoOBepueg avTIOPAOTEIG.
H avtidpaon pag gival eEwBepun mpog Ta deid, apa dev euvoeital.



iii. MpooBdnkn Hag (M- 1)

AugaveTal n OUYKEVTPWON Tou Hyg). ZUpgwva pe Tnv apxr tou Le Chatelier tpéTel va pelwOEi
N OUYKEVTPWOT) TOU Hy(g), CUVETTWG N avTidpacon odnyeital TTpog Tnv dieubuvan TTou avtidpda To
udpoyovo, dnAadr) TTPOg Ta apIoTEPQ.

iv. MpocBnkn KaTaAuTn (M. 1)

Aev Ba eTnpeaoBei. O KaTaAuTNG emmITaXUVEl £€i00U TIG BUO aVTIBETEG AVTIOPATEIS KAl
0dnyoupaoTE YpNyopdTEPA O€ KATAOTAON XNUIKAG ICOPPOTTIAG.

B) Na ypaweTte TNV £kppacn TG oTabepds 1IcoppoTTiag K¢ Tng 1o TTavw avtidpaong. (M- 1)
[Ha@] *

Ke =
[H20()] *

y) MNa TRV TTapatravw au@idpoun avtidpaon, va eEnynoETE TTWG ETTNPEACETAI N ATTODOOT TNG
Kl TTWG N TIMA TNG OTABEPAG XNMIKNAG I00PPOTTIOG TNG, ME JEIWON TNG BEpUOKPATiag. (M. 2)
H avtidpaon mpog Ta de€Id cival eEWOepN, OTTOTE EUVOEITAI PE PEIWON TNG BEPUOKPATiag.

2UVETTWG N K¢, TTou eTTnpeddeTal pévo atro Tn Beppokpaacia, Ba augnBei kai To id1o Ba cupPei
ME TNV atrédoon a.

EpwTtnon 7
A. Na utroAoyioete Toug A.O. TwWV UTTOYPOUMICHEVWY OTOIXEIWV: (M. 1)

a) KoCo04  2(+1) + 2y +4(-2)=0 => x=+3
B)HPOs* (+1)+x+4(2)=2 = x=+5

B. Na Bpeite TOUG CUVTEAEOTEG TWV TTI0 KATW 0&EIB0AVAYWYIKWYV AVTIOPACEWYV Kal VO

KaBopioeTe TO 0EEIBWTIKG KAl avaywyiké ocwpa o€ KABe avtidpaon. (M. 6)
a) SO, + 2HNO; — H, SO, +  2NO;

Oteidwrtikd: HNO3 Avaywyiko: SO,

B) 3CuO + 2NH3 — 3Cu + N, + 3H,0

O¢e1dwrTikd: CuO Avaywyiko: NHj

Y) 2KBr  + 2H, SO, — Br, + SO, + K:SO, + 2H,0
O¢e1dwrikd: H,SO4 Avaywyiko: KBr



I". Aivovtal dloAUpaTa TwV 1110 KATW OAATWV:

NaN03 KF CH3COONH4 NH4C|

a) Na Ta katatagete o€ 6¢iva, Baoikd kal oudéTepa, dIKAIOAOYWVTAG TNV ATTAvVTNOCH 00G.  (U. 2)
NaNO3 (NaOH i1oxupn Bdon / HNO3 1o0xup6 ogu) OYAETEPO.

KF (KOH i1oxupn Bdon / HF AoBevég ou) BAZIKO.

CH3COONH, (CH3COOH aoBevég 0gu / NH4OH aoBevrig Baon / Ko = Kg) OYAETEPO.

NH4Cl (NH,OH acbevn¢ Bdon / HCl 1oxupo6 ogu) O=INO.

B) Na ypdayete Tnv avtidpacn udpoAuong Tou NH,CI. (M- 1)
NH,Cl + HLO =<— NH4 OH + H" + CI

Epwtnon 8

A. Zg opada pabntwy 660nkav TEooegpa Ceuyn XNUIKWY ouciwv X, W, Z kai Q. Toug {nTrbnke
va €10nynbouv éva avTiIdpacTrpIo yia TN dIAKPIoN TwV dUO ousIwy o€ KABe (euyog. H opdda
€10NyNONKe Ta avTI®PACTHPIA TTOU KATAYPAPOVTAI OTOV TTIO KATW TTiVAKA:

Ze0yn XNMIKWV OUCIWV AvTidpaoTipia

X | AgNOs3 (ag) kal Ba(NO3)2 (ag) d1GAupa HCI 2M

W | CH3COONas) kal Na,COg) O1dAupa KOH 2M

Z | Ags kar o Alg d1aGAupa H,SO4 2M

Q | Pb(NO3)2 (ag) kat Al(NO3)s aq) | Trepicoeia diaAlpaTtog NaOH 2M
a) Na dnAwoeTte o€ TToia {elyn PTTOPEi va yivel n OIAKPIOT TWV OUCIWV PE TO avTiIdPaoTAPIO
TTOU €1I0NYABNKAV o1 JaBNTEG. (M. 1)
X kalr Z

B) MNa ta {euyn TTou Ba ONAWOETE, VO YPAWETE:
i. TO EHPAVEG OTTOTEAEOUA TTOU Ba TTOPATNPACOUNE UE TA TTPOTEIVOPEVA avTIOpacTApIa. (U. 2)

X: To didAupa AgNO3 avTidpd kai Ba TTapaTnPrioouuEe AEUKO iCnua.
Z: To Al avtidpd kal Ba TTapatnprioouue UOOAIdES dXpwuou agpiou, To HETAANO va BIaAUETal
Kal va TTapayetal BeppoTtnTa.

il. TIG AVTIOTOIXEG XNMIKEG ECIOWOEIG TWV AVTIOPACEWY TTOU TTPAYUATOTTOIOUVTAIl PE TA
TTPOTEIVOUEVA AVTIOPACTAPIA. (M. 3)

AgNO3; + HCI - AgCl + HNO3

2Al + 3H,SO, = A|2(SO4)3 + 3H>»



B. a) 2mnv 1Mo KATw XNUIKA £§icwaon va uttodeigeTe Ta culuyr) {euyn o¢éog — BAong Katd

Bronsted-Lowry: (M. 2)
H,S0,4 + H,O p— HSO,4 + H?,O+
O=Y (1) BAZH (2) BAZH (1) O=Y (2)
B) Na CUPTTANPWOETE TOV TTIO KATW TTiVAKA TTOU TTEPIEXEI Ta ouluyr) {euyn 0géog — BAoNG KaTd
Bronsted—Lowry: (u. 2)
2UCuyEg OgU HNO3 NH, * HF H»>S
2uCuyng Baon NO3’ NH3 F HS
EpwTtnon 9
A. Na uTrohoyioeTte T poplakéTnTa SiaAipatoc NaOH ue pH=12, aTtoug 25 °C. (p. 1)

pH + pOH =14 == pOH =2, [OH]=10"P°" == [OH]=0.01 M
NaOH > Na" + OH

0,01 M 0,01 M Apa [NaOH] = 0,01 M
B. Na utroAoyioete, otoug 25 °C, 1o pH:
a) AloAupatog H,SO,4 0,01 M (u. 1)
H,SO, = 2H' + SO,
001M  0,02M [H]=0.02M, pH=-logH] = pH=17
B) AilaAupatog CH3COOH 3 % K.0. (M. 2)
100 mL &iaAupaTtog 3 g CH3COOH
1000 mL X x=30g
Mr (CHsCOOH) =60 1 mol CH;COOH 60g
X; 30g X = 0,5 mol Gpa Co¢ =0,5M
[H'] = yKo§ Co§==> [H'] = 0,003 M, pH =-log[H] == pH =252
y) AlaAUpatog TTou Ba TTpokuwel atrd Tnv avaueign 100 mL diaAupatog NaOH 0,04 M kai
200 mL diaAUparog CH3;COOH 0,03 M (M. 6)
Apxikd: 1000 mL diaAvpaTog 0,04 mol NaOH 1000 mL &iaAupaTog 0,03 mol CH;COOH
100 mL X; 200 mL Y,
X = 0,004 mol NaOH y = 0,006 mol CH;COOH
CH3;COOH + NaOH - CH;COONa + H,O
ApxIKa 0,006 mol 0,004 mol -
AvTid/ Mapay - 0,004 mol - 0,004 mol 0,004 mol
TeAik& 0,002 mol - 0,004 mol

MpokutrTel PuBuioTiké AidAupa CHsCOOH 0,002 mol / CH;COONa 0,004 mol

Koé¢ noé&
nai

[H] = =9x10™® M, pH=-log[H] == pH= 5,05



EpwTtnon 10
A. Na ggnyfioete Tn d1agopd TNG TTOIOTIKNG avAAUoNG ATTO TNV TTOCOTIKA avaAuon. (M- 2)

MoioTikr) avaAuon €ival n avaAuTIKr TTOPEIQ PYE TNV OTToIa TTPOCdIOPICETAI N TTOIOTIKI) oUCTACN
MIag ouaoiag. MNMoooTikh avaAuon gival N avaAuon Katd TV oTToia TTpoodIopieTal N EKATOOTIAIN
oUO0TOON TWV OTOIXEIWV PIAG OUTIAG ) N CUYKEVTPWONG £VOG dIAAUUATOG.

B. H 1o k&tw KautTuAn €¢oudetépwong avagEpetal oTnv oykouéTpnon 20 mL diaAUPaTOG TOU
o&éog HA, trou TTepiéxel 0,01 mol Tou og€og, pe didAupa NaOH 0,4 M.

l 7
X mL NaOH
Znrouvral:
a) Na utroAoyioeTe:
i.  Tn gopiakdTATA TOU dIOAUPATOS TOU 0¢Eog HA (M. 1)
20 mL diaAupartog 0,01 mol HA
1000 mL X; x = 0,5 mol, dpa Co& = 0,5M
ii.  TamL Tou dilaAupaTtog Tou NaOH, Ta otroia avTioToixouv atnv Tiuf X (M. 1)
HA: MovoTrpwTikO 0&U NaOH: MovoudpofuAikr) Bdon
Apa CogVog = CRVE == 0,5x20 =0,4xVB == VB =25mL
iii.  Tn otabepd didotaong Tou o&Eog Ko (M. 2)

ATIé TN ypa@IKr TTapAoTACH TTAPATNPOUMNE OTI TO apXIKO pH = 3,
[H']=10"PH = [H"]=0,001M

[H]=/Koé Coé ==  Kof=2x10"°

B) Moiog atd Toug yvwoToug deikTeg (nAlavBivn MO, A @aivoho@BalAgivn OP), eival o
KATAAANAOG yia TNV TTI0 TTAVW oyKouETPNon; Na dIKaIOAOYNOETE TV ATTAVTNOT OAG. (p. 1)

H @aivoho@BaAgivn @D 8161 n {wvn EKTPOTTAG TNG BpiokeTal y€oa otn Cwvn eEOUDETEPWONG.



y) Na ggnynoete TANpwg Tws Ba £TTnNEealoTav 10 ATTOTEAECUA TNG OYKOUETPNONG (BETIKO N
apvNTIKO OPAAPQ) av:

. N KWVIKM @IAAN ¢eTAevoTaV PE TO DIGAUMA TOU OEEOG. (M. 1,5)

MoodTnTa ayvwoTou Ba €UEVE OTA TOIXWHATA TNG KWVIKAG QIAANG. ©Oa OYKOUETPOUCOUE
TTEPICOOTEPN TTOCOTNTA AYVWOTOU, OTTOTE Ba KATAVAAWVANE TTEPICTOTEPO OYKO YETPOU Kal Ba
Bpiokaue peyaAutepn ocuykéEvipwaon ayvwaoTou. (OETIKO ZOAAMA)

.  KATA TN METAPOPA TOU AYVWOTOU [E TO CIPWVIO EIXAUE ATTWAEIA OTAYOVWV. (M- 1,9)

XAaveTal TToo0TNTA AYyVWOTOU. Oa oyKoPeTpoUuaaue AiyoTepn TTOOOTNTA AYVWOTOU, OTTOTE Ba
KATavaAwvape AyoTepo OykKo PETPOU Kal Ba BpioKaue MIKPOTEPN CUYKEVTPWOT AyVWOTOU.
(APNHTIKO Z®AAMA)

MEPOX I'': EPQTHZEIZ 11-12
Na atravtioeTe o€ OAEG TIG epwTroEIg 11 - 12.
KaBe opbry atrdvrnon BaBuoAoyeital pe déka (10) povadeg (ouvoAo 20 povadeg).

Epwrtnon 11
©¢Aoupe va TTpoadlopicoupe TNV KaBapdTnTa C10EPEVIOU CUPUATOG, dNAadK TV
% TTEPIEKTIKOTNTA O€ KABAPO PETAAAO.

AlaAUoupe TTARPWG 2,45 g atrd 1o cUppa o€ apaid didAupa BeikoU 0E€0G Kal CUPTTANPWVOUE
TO OIGAUPA PE OTTOOTAYHEVO VEPO PEXPI Oykou 250 mL (AiGAupa A).

Oykopetpoupe 10 mL a1rd 10 didAupa A e TiThAodoTnuévo didAupa KMnO,4 0,02 M oTtnv
TTapouadia BeIKoU 0&£0G.

Kdavape TpEIG OYKOUETPNOEIG AKPIPBEIOG PE TO AKOAOUBO ATTOTEAECOUATA TOU PETPOU:

MpwTtn AelTEPN Tpitn
OYKOMETPNON | OYKOMETPNON | OYKOPETPNON
TeAIKR EvOeIEn 17,3 mL 31,3 mL 45,2 mL
ApPXIKA €VOEIEN 3,2 mL 17,3 mL 31,3 mL
14,1 mL 14mL 13,9mL

ZnTouvral:

a) Na ypAyeTe TIG XNMIKEG EEICWOEIG TWV AVTIOPATEWY TTOU AVOPEPOVTAI TTIO TTAVW. (M. 2)

(1) Fe+H,SOs > FeSO4 +H,

(2) 2KMnO,4 + 10FeSO, + 8H,S0O, -> 5F62(SO4)3 + 2MnSO, + K,SO, + 8H,0

B) Na utroAoyioeTe TOV I00OUVANO OYKO TOU PETPOU KOl OTN CUVEXEIQ VA BPEITE TN HOPIOKOTNTA
Tou SlaAUpaTog FeSO,4 dikaloAoywvTag TTARPWGS TV ATTAVTNOT 00G. (M. 3,5)

V1+V2+V3
V1000. =

=14mL 1000 mL diaAupatog 0,02 mol KMnO,

14 mL X; X = 2,8x10™* mol KMnQO,

ATIO Tn (2) XxnuIKA €&iowon: 2 mol KMnO,4 avTidpouv pe 10 mol FeSO,
2,8x10~* mol X; x = 1,4x10~2 mol FeSO,
Z1a 10 mL diahupatog mepigxovrai 1,4x10~3 mol FeSO,

1000 mL X;
apa n ouykévipwaon Tou dlaAuuaTtog FeSO, gival 0,14 M

x = 0,14 mol
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y) Na Bpeite Tooa ypaupdplia Fe mepiéxovral oto didAupa A. (M- 2,5)

1000 mL diaAupaTtog 0,14 mol FeSO,

250 mL X; X = 0,035 mol FeSO,
A6 TN (1) xnuIkA €€iowon: 1 mol Fe divelr 1 mol FeSO4
X; 0,035 mol X = 0,035 mol Fe
Ar (Fe) =56  1mol Fe Cuyile1 56 g
0,035 mol X; x=1964Fe

0) Na uttoAoyioeTe TNV % KABapdTNTa TOU CUPUATOG OE TidNEO. (M. 1)

1,96 g

x 100 = 80%
245¢g

€) Na €EnynoeTe yIaTi OTIC OYKOPETPAOEIC UTTEPUAYYQVOUETPIOGC BEV XPNOIKMOTTOIOUUE OEIKTES
OTTWG OTIG OYKOUETPNOEIG EEOUDETEPWONG. (M- 1)
A16T1 1O id10 TO d1IGAUPA Tou KMNnO4 XpNOIYOTIOIEITAI VIO TV AvAyVWPION TOU TEAIKOU OnuEiou
TNG OYKOUETPNONG. 'EXEl 1LWOEG XpWHA TTOU ATTOXPWHATICETAI KATA TNV TTPOCOAKN TOU OTO
d1dAupa Tou ayvwaoTou. Otav @TAacouue OTO TEAIKO ONWPEIO TNG OYKOUETPNONG OTANATA O
ATTOXPWHATIOPOG TOU Kal TO SIGAUNA TOU AyVWOTOU ATTOKTA €va EAAQPWGS ILWOES XPWHUA.

Epwinon 12
A. e doxeio oykou 2L gicayoupe 56 g N, kail 64 g O,. To peiyua BeppaiveTal, oTroTe

aTtrokabioTaral IcopPOTTia CUNPWVA YE TNV avTidpaon:
—

Na@g) + Oz ~ 2NO() Ke=9
Na uttoAoyioBouv:
a) O1 TToodTNTEG TWV AEPiIWV OTN KATACTAON IC0PPOTTIOG. (u. 5)
Mr (N,) = 28 Mr (O,) = 32 N> O,
1 mol > 28¢g 1 mol > 32¢g ota 2L 2 mol 2mol
X; 569 X =2 mol N> Y; 64g y=2molO;, |oT1o 1L 1 mol 1mol

Na@y +  Ozg <= 2NO(

ApxIKa 1 mol 1 mol -
Avt/ Map - x mol - x mol 2x mol [ ‘EoTtw 6T avmidpouv x mol Nagy 1 Oz(g) ]
X.I. 1-x mol 1-x mol 2x mol
[NO@)]* (29 °
KC:9 == e :9 == _ :9|=> X=O,6m0|
[N2()] [O2)] (1-x)(1-x)

ZTr] X.I. N, O, NO»

oTo 1L 1-x=0,4 mol 1-x=0,4 mol 2x=1,2 mol (MNpakTikd)

oTa 2L 0.8 mol 0.8 mol 2,4 mol
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B) H amrédoon Tng avtidpaong. (b- 2)
Av n avrtidpaon fTav yovodpopun

Nag +  Ozg <— 2NOQg
1 mol 1 mol 2 mol (@ewpnTIKO)

210 1L: OewpnTikd O = 2 mol evw MpakTiko M= 1,2 mol
I1
Anééoona=6 = 0(=7 > a=0,61n60%
B. 2¢ doyeio aykou 1L gicayovtal 3 mol agpiou X kal 2 mol agpiou W, Ta otroia avtidpouv
oUPQWVa JE TN XNMIKNA €€iocwon:
AXg + Wg — 2Qq

Metd atmoé 10 min oto doxeio TrepiExeTal 1 mol Tou Q.

Zntouvral:
a) Me 1n BonBeia Trivaka va BpeBouv ol TToodTNTES TwV agpiwv X kal W Tn XPOVIKN OTIyunA

t =10 min. (M. 2)
B) Na utroAoyioete Tn péon TaxUTNTa TNG AvVTiIOPAONS TO XPOVIKO didotnua 0 - 10 min. (M. 1)

a) 4Xg + Yo — 2Qq
Apxika 3 mol 2 mol -

(t =0 min)

Avt/Tap -2 mol - 0,5 mol 1 mol
TeAIkG 1mol 1,5 mol 1 mol
(t =20 min)

Apa X-> 1mol W ->1,5mol

A[W] 1,5-2 _
Bu=-——= - = 0,05 mol/Lmin
At 10

TEAOZ EZETAZITIKOY AOKIMIOY

O AieuBuvtng

AANEENG NTiOKOG
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