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Na ypd@ere pe PIrAe peAdvi.

Na atravrioete o OAEZ 11¢ epwTROEIg o OAA Ta pépn.

Aegv emiTpértreTan n Xprion 610p0WTIKOU UAIKOU.

EmitpétreTal n Xpion pn mPOoypaPHaATI{OMEVNG UTTOAOYIOTIKAG HNXAVAG.
Na ypdepere KAOAPA kait EYANAINQZTA.

To €EeTAOTIKO SOKiMIO aTTOTEAEITAI ATTO OEKAETTTA (17) OEAiDEG.

AEN OA AOOOYN ZYMINAHPQMATIKEZ OAHTI'IEZ 'H AIAZA®HNIZEIZ.

XPHZIMA AEAOMENA

Z1a0epéc NAEKTPOAUTIKIC SidoTaong: KcH.cooH = KNH; = 1,8 .10° KHF = 6,8.10™
Vm=22,4 L
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MEPOZ A": Epwtiiceigc 1 -4
Kd0s opOn amravrnon BabpoAoyeital ye 5 povadeg (cuvoAo 20 povadeg).

Epwtnon 1
a) Na ypawete 11 opifeTal wg ogu Katd Bronsted — Lawry. (bov. 1)

B) Na utrodeicete Ta oufuyn Ceuyn, 0&€0G — BAONG, TTOU CUMMETEXOUV OTIG TTIO KATW XNMIKES
avTIOPAOEIG: (Mov. 2)

I. NH; + HSO, = NH," + SO,*

. CN° + H3O" = HCN + H,0O

y) Na ocuptrAnpwoete Tov akdAouBo Trivaka Je Ta culuyr (euyn ogéog — Baong. (Mov. 2)
2UCuyég ocu H,0 HNO3
2uCuyng Baon HSO, HS
Epwtnon 2

Na uttoAoyioeTe:
a) Tn pala Na,SO4 1Tou atraiteital va diaAuBei o€ vepd waoTe va oxnuaTioTolv 250mL
dlaAupatog NaSO,4 0,5M. (Mov. 1,25)

B) Tn popiakdTNTA TOU dIaAUUATOG TTou oxnuatiCetal av og 200mL diaAupatog NaOH 1M
TTpooTeBoUv 2g NaOH. (Na BswprjoeTe 0TI 0 GyKog Tou dlaAUuaTog dev YeTaBAAAeTal).
(nwov. 1,75)




y) Tov éyko Tou vepou TTou atraiTeital va TTpooBécoupe o€ didAupa H,SO,4 2M waoTe va

TTapaokeudooupe 100mL diaAupaTtog H,SO4 4,9% K.0. (W/V). (nov. 2)
EpwTtnon 3
a) Na utroAoyioete 10 pH Twv akdAouBwv diaAupdtwy:
I. CH3COOH 0,02M (Mov. 1,5)
. Ca(OH), 0,05M (Mov. 2)
B) Na utroloyioeTe Tn poplakdTATA dlaAUpaTog HoSO4 e pH=1. (nov. 1,5)



EpwTtnon 4

Me OKOTTO va JEAETAOOUV TO XAPAKTHPA dIOPOPpWY OAATWY, HIa OPAda HaBnTwy TTAPE TTEVTE
aAata, A — E kal agou Ta diEAucav o€ vepod, TTpooBecav o€ autd oTayoveg IMevikoU AEgikTn.

Ta atroTeAéOPATA TOUG TTAPOUCIACOVTAI OTOV TTIO KATW TTiVOKA:

Xpwparta ["evikou AgikTn

Kokkivo - MopTokaAi Mpaoivo MTTAE

AAlaTa Axkal I B ka1 E A

O1 pabnréc yxpnoipotroinoav Ta dAata: KCI, CH3COONa, CH3COONH,, NH4Cl  kai
NH4NOs.

AvakdaTteyav, OuwWG, Ta PTTOUKOAGKIO Kal dev yvwpllav TTolo AAAG avTIOTOIXOUOE O KABE
ouupBoAo A —E.

a) Na eionynBeite mOavo xnUIKG TUTTO yia To KABe oUuuBoAo A — E, AauBdavovtag utrown Ta

ATTOTEAEOUATA TOU TTEIPAPATOG. (Mov. 2,5)
Al B L,
A Ei

B) A1t Ta dioAUpaTa Twv aAATWYV TTOU XPNOIUOTTOINCAV 01 JaBNTEG, VA YPAWETE TO XNUIKO
TUTTO VOGS aAKOAIKG udpoAudpuevou AAATOG. (bov. 0,5)

y) Na emBepaiwoeTe TNV ammrdvinon oag ypd@eovTag TV avtidpaon NAEKTPOAUTIKAG
didoTaong Kai Tnv avtidpacn udpodAucng Tou AAaTog TTou etIAEEaTE OTO (B). (Mov. 2)




MEPOX B": Epwtioeig5-10
Kd0s opOn amravrnon BaBuoAoyeital pe 10 povadeg (cuvoAo 60 povddeg).

Epwtnon 5
270 TTI0 KATW OXNUa aTTEIKOVICOVTaI TTEVTE TPOXIAKA, 1s, 2s, 2p, 3s kal 3p.

vz @
\e# # o S

a) ATTO Ta IO TTAVW TPOXIAKA, | - V, VA ETTIAEEETE TO OXNA TTOU ATTEIKOVICEl TO KaBEva aTrd Ta
Tpoxloka 1s, 2s, 2p, 3s kai 3p. (Mov. 2,5)

B) Na dnAwoeTe 10106 KBAVTIKOG apIiBuds kKabopilel o€ Eva aTOMIKO TPOXIAKO: (Mov. 1)
1) TO ué€yeBOG:
1) TO oxXAua:

Y) Na ypdweTe Ta CUPMBOAQ TWV ATOUIKWY TPOXIAKWY TTOU TTEPIYPAPOVTAl ATTO TOUG TTIO KATW

KBavTikoug apiBuouc. (Mov. 1)
N n=3ka{=0:
nn=2karf=1:

0) Na ypdayete TNV NAekTpoVvIOaKr doun o€ UTTOOTIBADEG yIa TA TTI0 KATW AToua 0T BepeAIdn
TOUG KATAOTAON: (Mov. 3)

I) gO
1) 16S

m) 23V



€) Na d€igeTe 10 dIAYPAPPA TPOXIOKWY Yia TN BePeAIWdN KATAOTAON TOU ATOPOU 16S.
(Mov. 0,5)

oT) INa TIG Mo KATW OPAdES KPAVTIKWY APIOPWY va eTTIAECETE QUTEG TTOU €ival adUVATEG KAl
va BIKAIOAOYNOETE TNV ETTIAOYN OOG. (Mov. 2)

1) n=1, 1=0, m=0, mg=+

n n=3, 1=1, m=0, ms=-%
m n=2, =1, m=-2, mg=+%

v) n=2, 1=2, m=1, mg=+%

Epwtnon 6
Mia opada paBnTwy EKTEAECE TA TTIO KATW TTEIPAPATA.

MNa kGBe TTEipauQ,
Q) va YPAWETE TIG TTAPATNPACEIG TTOU AVAUEVOVTAI
B) va ypAWeTe TIC XNUIKES AVTIOPACEIC TTOU TTPAYUATOTTOIOUVTAI.

Meipapa A:
2e oT1eped NapCO3z TmpooBecav otayoveg diaAuparog HCI. Aloxéteuocav 10 aéplo TTOU

EKAUBNKe o€ didAupa aoBeaTdvepou. (2 avTIdPATEIQ) (bov. 2,5)

Meipapa B:
2 0o1eped NH,4Cl rpéoBecav otaydveg diaAupatog NaOH kai Béppavav eAappd. AKOAoUBwG

TTAnciacav o1o oTépIo Tou CWAAVA YyudAivn p&dBdo TNV oTToia gixav TTponyouuévwg Pubioel
o€ TTUKVO didAupa udpoxAwpikou o&éog, HCI. (2 avridpdoeig) (bov. 2)



Meipaua I
2 OIGAupa Zn(NOg), TTpoéoBecav oTaydveg diaAuuartog KOH. AkoAouBbwg TpdoBecav oTO

dokipaoTikd cwAiva Trepicoeia diloAupaTog KOH. (2 avTidpdaoeig) (bov. 2)

Meipaua A:
2€ OKOVN XaAkou, Cu, TTpéoBecav oTayoveg TTukvou diaAupaTog HNOs. (Mov. 1,5)

Meipaya E:

2€ OIGAupa udpoxAwpikou o&éog, HCI, rpdoBecav pikpd KouudT Taviag payvnoiou, Mg kai
¢KAEIOQV PE TTWHA TO BOKIPACTIKO owARva. AKOAoUBwWGS avoigav To SOKIJAOTIKO CwARva Kail
TTAnciacav 010 OTOMIO TOU AVANPEVO OTTIPTO. (2 avTIdPAOoEIQ) (Mov. 2)



Epwtnon 7

A. Na utroAoyioeTe Tov apIBPO 0&Eidwong TWV OTOIXEIWV TTOU €ival UTTOYPOUMIOKEVA: (Jov. 2)

() KCIO () Mg(NOs), (i) Cr,0,> (iv)  HsPOs

B. Na BpeiTe TOUG OUVTEAEOTEG OTIG TTIO KATW 0&EIB0AVAYWYIKES AVTIOPACEIG dEIXVOVTAG TV

0&eidwaon Kal TNV avaywyn.

(I) HCI + MnO» — MnCl, + Cl, + H)O

(II) P + HNO3; + HL O ——» H3PO; + NO

() SOz + H2S — S + HO

Epwtnon 8
A. Z& KAEIOTO DOXEIO £XEI ATTOKATAOTABEI N TTIO KATW XNMIKI 1I00pPOTTIA!:

C(s) + CO2(g) 2CO(g) , AH >0

a) Na egnyfoeTe av Ba petakivnOei n B€on TNG XNUIKAS IC0PPOTTIAS Kal TTPOG Trold
KaTeuBuvaon OTav yivouv ol akOAoUBeG HETABOAEG:

1) AU¢non Tng Bepuokpaaciag:

i) Meiwon Tou dykou Tou doxeiou oe oTaBEPN BepuoKpaaTia:

) MpooBnkn pikprg TToooTnTag C:

(bov. 8)

(Mov. 3)



B) ATTé TIG TTI0 TTAVW PETARBOAEG VA ETTIAECETE QUTH/EG TTOU (bov. 1,5)

1) Ba eTTNPEQTEI/OUV TNV TIUA TNG OTABEPAS XNUIKAG IC0PPOTTIAG:

1) Ba auénoel/ouv TNV ammédoon TnG avTidpaong:

B. X ypaupdpia okévng XxaAkou, Cu, TTpooTéBnkav og apaid kal Beppod didAupa viTpiKou
0&éog, HNOg3, o1moTe peTd atrod TARpn €¢Aatuion Tou vepou, oTo doxeio TTapépcivav 18,759
yoAalotrpdoivou AAaTog .

a) Na ypaweTe Tn XNUIKA £¢icwaon TNG avtidpaong TTou TTPAYUATOTTOINONKE. (Mov. 4)

B) Na utroAoyioete Tn pdala Tou xaAkou, Cu, Xg, TTou avtédpace Pe To apaid Kal Bepuo
O1GAupa viTpikou 0&€og, HNOs3. (bov. 1,5)

10



Epwtnon 9
a) Na dnAwoeTe av ol akOAouBEeG TTPOTACEIS gival 0pBES 1) AavBaOoUEVES KAl va QITIOAOYAOETE
TNV ATTAVTNOT 00G.

1) Otav Beppdvoupe eEAa@pPAa avoikTo doxeio TTou TTePIEXEl dIdAupa NH3 To pH Tou
OIOAUATOG MEIVETAL. (bov. 1)

i) Otav mpocbEocoupe armooTayuévo vepo o€ didAupa KOH 1o pH Tou diaAUpaTog
augaveral. (Mov. 1)

\

m) To pH 50mL diaAtuarog HCI 0,01M cival ynAéTepo atd 1o pH 100mL diaAuuartog HCI
0,01M. (nov.1)

B) & 20 mL diaAUupartog ogikou kaAiou, CH3;COOK 0,05M, TrpooBétoupe 15 mL dilaAUpaTog
udpoxAwpikou o&éog, HCI 0,02M.
Na uttoAoyioeTte To pH TOU SIOAUPATOG TTOU OXNUATIOTNKE: (bov. 4)

11



y) Na utroloyioete 1mé6oa ypaupdpia alatrog NaF tpétrel va mpooBéoere o€ 100 mL
dlaAupuatog udpogBopikou o¢éog, HF 0,05M, woTte va TTpokuyel didAupa pe pH=4.  (uov.3)

Epwtnon 10

MNa Tov TTPoadiopiopd TNG KaBapdTntag évudpou Benkou a1drpou (ll), FeSO,4.7H,O, TTOoU
TTEPIEXEI TTPOOHIEEIG, CuyioTnKav 49 ToUu aKABaPTOU AAATOG, METAPEPONKAV OE OYKOMETPIKNA
@IGAN Twv 250mL Kai TTpooTEBNKE VEPO UEXPI TN Xapayr).

20mL atd 10 didAupa autd oykopeTprBnkav pe TITAodotnuévo didAupa KMnO4 0,02M oTtn
TTapouaia Belkou 0&éog, H,SO,4, 0TTOTE KaTavaAwbnkav 10mL Tou péTpou.

a) Na ypaweTe Tn xNUIKA £¢icwaon TnNG avtidpaong TTou TTPAYUATOTIOIEITAl. (uov. 2,5)

B) Na utroAloyioete Tn poplakdTnTa TOoU dlaAupaTog FeSO,. (bov. 1,5)

12



y) Na utrohoyioeTe TNV % KaBapotnta Tou AAATOG (% K.M. TTEPIEKTIKOTNTA O€ KABapo
FeSO47H20) (HOV 1,5)

0) Na egnynoere:
1) TTWG Ba yivel N avayvwpion Tou TEAIKOU OnUEIOU TNG OYKOPETPNONG. (Mov. 1)

i) yiati 1o didAupa Tou KMnO4 TTpETTEl Va gival TTIpOOQATA TTOPACKEUATHEVO. (Mov. 1)

) yiaTi yia Tnv o&ivion tou diaAupaTog Tou KMnO4 dev ptTopei va XpnoiuoTroinBei didAupa
HCI. (Hov. 1)

Iv) TI €idoug o@AAua Ba TTPOKUWEI aV TO OIPWVIO EETTAUBET JOVO E ATTOOTAYUEVO VEPO TTPIV
TN XPAHON TOU KATd TNV d1adIKaoia TNG OYKOUETPNONG.. (Mov. 1,5)

13



MEPOX I'': Epwtioeig 11-12

Kafe opbn armrdavrnon BabuoAoyeital pe 10 povadeg (cuvoAo 20 povadeg).

Epwtnon 11

Mia opdda pabntwyv pe okotrd va TTPoodlopicouv TNV AyvwaoTn CUYKEVTPWON OIOAUNATOG
€EVOG a0Bevoug ogfog, HA, TTpoxwpnoav o€ TIEIPAPO OYKOMETPNONG XPNOIKMOTTOIWVTAG
O1aGAupa NaOH 0,1 M wg péTpo.

2T0 €TTOPEVO oXAMa diveTal n KAPTTIUAN egoudeTépwong 20 mL dioAupaTtog HA pe didAupa
NaOH 0,1M.

T
22

a) Na TotroBeTrioeTE OTNV TTIO TTAVW KAPTTUAN Ta onueia A — I 6TTwg TepiypdgovTai o
KATW: (Mov. 1,5)
A: oTnV KWVIKA QIAAN uttdpxel pévo didAupa GAaTog.
B: oTnVv KWwVIKR QIAAN UTTApXEl PUBNPIOTIKO BIGAUMA.

I": oTNV KWVIKA @IAAN uttdpxel uévo didAupa ogéoc.

B) Na utroAoyioeTe Tn HOPIAKOTATA TOU SIGAUNATOG TOU 0g€og HA. (Mov. 1,5)

14



y) Na utroAoyioeTte TNV TIPA TNG 0TABEPAG NAEKTPOAUTIKIAG dldoTaong Tou ogéog HA av 1o

apXIKO pH TNG KAPTTUANG €oudeTépwaong eival 2,8. (Mov. 1,5)
0) Na egnynoete yiati To pH oT10 1I000UVapo onueio dev gival ico Pe 7. (Mov. 1)
€) Na utroAoyioete To pH TOU dloAUPATOG PETA TNV TTPO0BRKN 10 mL TOou PETPOU. (Mov.3)

ot) Aiveral o Seiktng HA o omroiog éxel oTaBepd 1ovTiopou ion pe Ks=10° . O Seiktng autog
EXEl XPWHQ KiTpIVO OTAV BPICKETAI O€ HOPPI HOPIWY KAl XPWHG UTTAE OTav BpioKeTal OE
MOP®N 160VTWV.

Av o d¢eikTng HA XpnoiyotroinBei oTnv o TTavw OYKOPETPNOT, VA dNAWOCETE aTTO TTOIA
XPWHMaTIKA aAAayrh oT1o didAupa TTou BpioKeTal OTNV KWVIKF @IGAN Ba kataAdBouy ol
MaBnTEC TO TEAIKO onueio.

Na aITioAoyroeTe TNV ATTAVTNOT 0AG. (uov. 1,5)

15



Epwtnon 12
2& doxeio oTaBepou dykou 2L kai Bepuokpacia 8° C eigdyovral 5 mol SO, ka1 2 mol O,

OTTOTE META ATTO KATTOIO XPOVIKO dIACTNUA aTTOKABioTATAI N IC0PPOTTIA:

2S0,(9) + 02(9) 250s(9) . AH<O

Av n ammdédoaon Tng avTidpacng o Bepuokpaaia 8° C civai ion pe 60%,

a) Na Bpeite TIg TToodTNTEG (MOl) AWV TWV OUCIWV KATA TN XNUIKNA 100pPOTTId. (bov. 5)

O UTTOAOYIOETE TNV TIUN TNG OTABEPAC XNMIKNAG 100ppoTTiag Kc aToug : HoV.
B) N Aoyi ' Bep6 ; iac K 6°C (HOV.2)

y) Na dnAwaoete trola eTTidpacn Ba €xouv ol o KATW PETABOAEG OTNV ATTOdOON TNG
avTidpaong Kal va aITIOAOYAOETE TNV ATTAVTNOT O0AG.

1) Augnon TnG Beppokpaaiac. (pov.1)

16



i) Meiwon Tou dykou Tou doxeiou oe oTOBEPN BEpUOKPATia. (Mov.1)

0) ATré TIG MO TTAVW PETAPROAEG, va €TTIAECETE TNV METARBOAN TTOU Ba €TTNPEACEl TNV TIPA TNG

oTaBepdc XNUIKAG IcoppoTriag Kc.
Na dnAwoete TToI0 €TTiIdpach Ba €xel N PMETABOAR TTOU ETTIAECATE OTNV TIUA TNG OTABEPAG
XNMIKAG 10oppoTriag Kc. (bov. 1)

TEAOZ EZETAZHZ

O AieuBuvtnig

AnuniTeng MNartrapiATiadou
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i) Meiwon Tou dykou Tou doxeiou oe oTaBePr BEpuoKpaaTia. (Mov.1)

0) ATré TIG MO TTAVW PETAPROAEG, va €TTIAECETE TNV METARBOAN TTOU Ba €TTNPEACEl TNV TIPA TNG

oTaBepdc XNUIKAG IcoppoTriag Kc.
Na dnAwoete TToI0 €TTIOPAC Ba €xel N PETABOAR TTOU ETTIAECATE OTNV TIUA TNG OTABEPAG
XNMIKAG 10oppoTriag Kc. (1 pov.)

TEAOZ ESETAZHZ

O1 EionynTég O ZuvtovioTng O AieuBuvTAg

Mapia Baoiddou

Aéomtw MaoyaAidou MNavvng dwriou AnunTeng MatrapiATIGdou
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