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

e Na ypdwete OAEG TIG ATTAVTACEIS OAG TTAVW OTO £EETAOTIKO dOKipIO.

e EmiTpétreTal n Xprion HMOVO HN TTPOYPOUMATIOMEVWYV UTTOAOYICTIKWV

HNXOaVWV.
o Agv EMITPEITETAI N XPAON CNUEIWOEWYV OE OTTOINOTTOTE HOPPN.

o Agv emtpétreTal n Xprion d10pOwWTIKOU uypou ) d10pOWTIKAG  TaIViag.

e No MEAETAOETE HE TTPOCOXNH TNV EKEWVNON TWV EPWTHCEWV KAl Va

OTTOVTOETE HE CAPRVEIQ.

To e&eTaoTIKO doKipio BaBpoAoyeital pe ekatd (100) povadeg Kai
atroteAgiTal atrd (16) oeAideg repIAapBavopévng Kal TG oeAidag

odnylwv.

XPHZIMA AEAOMENA

Atopikég padeg:Na=23. C|=35,5, C=12, Ca=40, H=1, O=16, Na=23,
S=32, K=39, Fe=56, Cu=63,5, Zn=65, N=14

FpappopopIaKOg 0yKog agpiwv o€ Kavovikég Zuvlnkeg = 22,4 L




MEPOX A": EpwTtRoeiIg1 -4
Na atravrioeTe o€ OAEG TIG EpWTHOEIG 1 - 4.
Ka0fe opBn amravrnon BaBpoAoyeital pe 5 povadeg (cuvoAlo 20 povadeg).
Epwtnon 1
(a) Na utroAoyioTei n ouykévipwon diaAupatog (NaOH) trou €xel dyko 600 mL kai

epIEXEl SloAupéva 16 g kaBapou NaOH. (Mov.1)

(B) Néoa mL diaAupatog (NHs) ocuykévipwaong 0,8 M trepiéxouv 2,72g NHs;

(Mov.1)

(y) i. Otav o€ éva udaTiko didAuua TTpocBEécoupe vePO, TTolo/a aTTd TA TTIO KATW

MEyEDN Oev peTaBalrovTal; Na KUKAWOETE Ta UeyEON TTou dev PeTaBAAAovTal.
(pov.1)

A. n T000TNTA TNG dIAAUUEVNG OUTiag

B. n moodtnTa Tou dIaAUTN

[". 0 6yKOG TOU BIAAUNATOG

A. N OUYKEVTPWOTN TOU BIOAUPATOG.

ii. 20 mL dioAupaTog HCI 2M, petapépovTtal o€ OYKOUETPIKN @IGAn 500 mL. 21
@IGAN TTPOCTIOETAI VEPD, WOTE va CUUTTANPWOEI 0 OyKOG UEXPI TN Xapayr). MNoia

gival N JopIoKATNTA TOU apaIWPEVOU OIAAUUATOG TTOU TTPOKUTITEL, (bov.1)



(8) Aivetal n xnuikn e€iocwon: (Mov.1)
Zn + 2HCI — ZnCl2 + H2

Na uttoAoyioeTe TOV OYKO TOU QEPIOU UDPOYOVOU TTOU €EKAUETAI OE KOAVOVIKEG
ouvOnKeg OTav 6,5 g Peudapyupou avTidpoUV Pe TTEPICOEIA UOPOXAWPIKOU 0OEEOG.

Epwtnon 2
(a) Tr ovopdZoupe cuoTnua Kal T TTEPIBAAAOV O€ HIa XNMUIKA avTidpaon; (Mov.1)

(B) Ze OokiyaoTIKO ocwAnva TtpocTiBetal didAupa (HCI) kalr karaypd@etal n
Bepuokpacia pe TNV Xpron BepuopéTpou OTTwG OLiXVeEl TO TTIO KATW OXAMA. 2Tn
Ouvéxela TTPOOTIOeTal Talvia payvnoiou (Mg) kair perd TNV OAoKARpwon TNng
avTidpaong kataypdeetal kal TAAI n Bepuokpacia. Or duo oucieg avTidpolv

oUMOWVA JE TNV TTIO KATW avTidpaon:

|_w 6epuopetpo 35 35
30 30
25 25

ApXIKN TEAIKN
évdeIgn fuBsIFn

Mg + 2HCI — MgCl, + H>

i. Na ypdwyeTe TT0IEC OUTIEC ATTOTEAOUV TO OUCTNUA GTNV TTIO TTAVW avTidpaon.

(Mov.1)
ii. Na ypdwete dU0 UAIKA TTOU aTTOTEAOUV PEPOG TOU TTEPIBAAAOVTOG.

(bov.1)
iii. Na ypaweTte pia yetaBoAn mmou B6a TTapatnprioete oTo TTEPIBAAAOV. (Mov.1)



iv. Na ava@épeTe KT TTOOO N EVEPYEIQ TOU CUCTHPOTOG KAl TOU TTEPIBAAAOVTOG
augnonke 1 PEIWBNKE; (Mov.1)
H eVEPYEIN TOU OUOTAHATOS «ovveieieaieaieiieeeneanns

H evépyela Tou TTEPIBAANOVTOG v,

Epwtnon 3
AiveTal n Mo KATW BepPoxnMIKN £§icwon Kauong Tou peBaviou.
CHag + 202 —» CO2g +2 H20@ AH=-890 KJ mol*

i. Mwg Ba xapaktnpiate TNV O TTAVW avTidpaon, €¢wBepun f evdoodBepun; Na
OIKAIOAOYNOETE TNV ATTAVTNOT OOG. (Mov.1)

iv. Moleg ouaieg eival o oTabepég aTnv 1Mo TTAvVW avTidpaon; Ta avridpwvTta A Ta

TpoiévTa; Na dIKAIOAOYACETE TNV ATTAVTNOT COG. (Mov.1)
Epwtnon 4
(a) Moieg avmidpdaoeig ovoudlovTal au@idPOUEG; (Mov.1)



(B) Na oUPTTANPWOETE T KEVA OTIG ETTOPEVEG TTPOTACEIG. (Mov.1)

H XNUIKA 100pPOTTIA EIVAL ..., Kal Ox1 oTatikr). Autd onuaivel 0TI ol
AVTIOPACEIG TTPAYHATOTTOIOUVTAI TAUTOXPOVA KOl HE TAV .evveveeeeanaenn. TaxuTnTa.

(y) AivovTal o1 TTI0 KATW 1I00PPOTTIEG.

a. CaCOs(s)

B. 2HI@ = Hz2(g) +12(9)

CaO(s) + CO2 (g)

I. Na TIG XOpOKTNPIOETE WG OUOYEVEIG ] ETEPOYEVEIG. (Mov.1)
o P B e,

ii. Na ypawete Tn OoX€on TNG O0TABEPAG TNG XNMIKAG 10oppoTTiag (Kc ) yia TIg TTio
TTAVW aU@idpopES avTIOPATEIS a Kal . (Mov.1)

a-avTidpaon: Kc =

B-avtidpaon Kc =

iii) Mola/eg atrd TIG MO TTAVW AVTIOPACEIG N METABOAA TNG TTieoNng dev TTNPEACEl TN
XNMIKA 100ppOTTIa KAl YIATI; (wov.1)

MEPOX B: Epwtioeig 5 - 10
Na amavrioete o€ OAeg TIG gpwrthoelg 5-10. KdBe o0pBR amdvinon
BaBuoAoyeital pe 10 povadeg (ocuvoAlo 60 povadeg).
Epwtnon 5
(a)Ze KAEIOTO DdoxEio £XEI ATTOKATACTAOEI XNMIKI 1I00pPOTTIA:

4HCI (g) + O2(g) = 2Cl2(g) + 2H20(9) AH>0
Na dnAwoeTe TTPOG TTola KaTeuBuvaon Kai yiaTi 6a KivnOei N XNUIKA 100ppOTTia av:

i) HEIWBEI 0 dyKOG TOU doxEiou. (Mov.1)



V) Mola atrd TIg Mo TTavw PETABOAEG Ba PETABAAEI TNV TIUA TNG OTABEPAG XNUIKAG
I0oppoTriag; MNari; (nov.1)

(B) H appwvia TTapackeudetal Biognxavikd amméd alwTo Kal udpoydvo CUPPWVa PE
TNV MO0 KATW avTidpaon;

N2(g) + 3H2(g) =——— 2NH3(Q)

2 € Kevo Ooxeio dykou dUo Aitpwv (2L) eicdyovtal 3 mol alwTtou (N2) kai 12 mol
udpoyovou (H2), oréTe atmokaBioTaral XnUIKr) 1I00ppOTTia:

2TNV KATAOTAON XNMIKAG 100ppoTTiag TrepiExovTal oto doxeio 4 mol appwviag
(NHs).

Na BpeBouv:

i. H ouoTtaon Tou peiypgaTog (TIg TToooTnTEG 0€ MOl AWV Twv CWUATWY) OTNV
KatdoTaon I00pPOTTIaAs; (uov.3)



ii. H arédoon tng avridpaong. (Hov.2)

Epwtnon 6

(a) Na e€nyrioete Toug GpoUG:

i. loxupog nAeKTPOAUTNG: (Mov.1)
iil. AOBEVAG NAEKTPOAUTNG: (Mov.1)

(B) Na ypdawete TNV XNUIKA €€iocwan TTou TTEPIYPA®El TNV NAEKTPOAUTIKR dIGOTACN
TWV akOAOUBwWYV oUCIWYV OTO VEPO: (Mov.4)
i. HNO3

ii. CHsCOOH

iii. HF

iv. Ba(OH)2

(y) i. Na ypdayete Tnv avtidpaon 10vVTIOUOU TNG QUPWVIAg oTo veEPOS: (Mov.1)

ii. Na e€nynoete yiati n augpwyvia ota udatiké TNG SIGAUUATA CUPTTEPIPEPETAI WG
Baon katd Bronsted—Lowry. (bov.1)



iii. Na UPTTANPWOETE TOV TTOPAKATW TTIVOKAO TTOU TTEPIEXEI Ta ouuyn Celyn 0&€og —

Baong kard Bronsted—Lowry. (nov.2)
2uluyég o&u 2uduyng pBaon
HNO3
NH3
H20
HS
EpwTtnon 7
(a) Aivovrai o1 iIcoppoTrieg (1) kai (I1)
HCOs (aq) + OH(ag)= CO3* (aq) + H20 () 0}
HCOs (agq) + HF(aq) == H2COs(aq) + F (aq) ()

Me Baon TIG TTI0 TTAVW IC0PPOTTIEG VA £ENYNOETE yIaTi TO OEIVO avBpaKIKd aviov
(HCOg3) €ival apg@oAuTnG oupgwva Pe Tn Bewpia Tou Bronsted—Lowry. (Mov.2)

(B) MNa kA&Be €va atrd Ta TEIPAPATA TTOU TTEPIYPAPOVTAI TTIO KATW VA YPAWETE:
e AUo TTapaTtnpAoEIq.
o TIGC XNUIKEG aAVTIOPACEIS TTOU TTPAYHATOTTOIOUVTAI.

e Tov TPOTTO AviXVEUONG TOU AEPIOU TTOU EAEUBEPLIVETAL.

Neipapa l:

2.€ OOKIUAOTIKO CWAAVA TTOU TTEPIEXEI OTEPED XAWPIOUXO VATPIO TTPOCBETOUNE
TTUKVO B€1KO 0&U. (Mov.3)

Mapatnpnoeig:
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Avixveuon agpiou:

Neipapa ll:
2.€ OOKIUAOTIKO CWAAVA TTOU TTEPIEXEI METOAAO WEUDAPYUPO TTPOCOETOUNE apald
S1GAua UBPOXAWPIKOU 0EEOC. (Mov.3)

Mapatnpnoeig:

(y) Ze dUo dokiyaoTiKoUug owAnves (A kal B) petagépouue avrtiotoixa SIGAUPQ
vVITpIKOU apyupou,(AgNO3), kai vitpikoUu Bapiou,Ba(NOs)2, kai oTn ouvéxela
TTPOOBETOUHE KOl 0TOUG BUO OWANVES DIGAUNA UBPOXAWPIKOU 0EEOC.

Na €EnyNOETE KATA TTOCO TTPAYUATOTTOIEITAI AVTIOpAon o€ KABE CwARva Kal va

YPAWETE TIG AVTIOPACEIG TTOU TTPAYUATOTTOIOUVTAl: (Mov.2)
Epwtnon 8

(a) Na cupTTAnpwoeTe T TTPOIOGVTA KAl VA OIOPOWOETE TOUG OUVTEAEDTEG OTIG TTIO
KATW XNUIKES avTIOpdoEeig eE0UdETEPWONG. (Mov.2)

i) Ba(OH)2(aq) + HCl(aq) —

i) CuSO4(agq) + NaOH (aq) —>

(B) Mo kaTw Treprypdgovtal duo Treipdpata | kai Il. Tia 11¢ dUo @AoeIg Tou KABE
TEIPAPATOG VA YPAWETE TI TTAPATNPEITAI KAl OTN OUVEXEIA VA YPAWETE TNV XNUIKA

avTidpaon TToU TTPAYUATOTTOIEITAI O€ KABE TTEPITITWON.



Neipapa | (Mov.4)
2e OOKIMOOTIKO OWwArfva Trou Trepiéxel OidAupa  vitpikou o1dnpou, Fe(NOs3)s,

TIPOOBETW PEPIKEG OTAYOVES DlaAUPATOG UdPOLEIdiou Tou vaTpiou (NaOH).
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2TN CUVEXEIDQ TTPOCOETW TTEPIcTEIa DIGAUPATOG UDPOEEIDIOU TOU VATPIoU
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Neipapa ll (Mov.4)

2e OOKIJOOTIKO OwAAva Tou TrepIEXEl DIGAUPA vITPIKoU HOAUBdou, Pb(NOs3)2,
TTPOOBETW PEPIKEG OTAYOVES dlaAUpaToS udpoeidiou Tou vatpiou (NaOH).
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2TN CUVEXEIDQ TTPOCOETW TTEPIcTEIa DIOAUPATOG UDPOEEIDIOU TOU VaTpiou.
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EpwTtnon 9
(a) Na utroAoyioete 10 pH dioAupaTog H2SO4 0.1 M. (Mov.2)

(B) i. Na utroAoyioete 1o pH dioAupaTog appwviag (NHs) 0,1 M, av gival yvwaoTd o1

n oTafepd didoTaong TG appwviag sivalr Knws = 1,8.10° (Mov.2)

10



ii. Na Bpeite To pH Tou diaAUuaTog TTou Ba TTPoKUWEl 6Tav 0€ £va AiTpo dIOAUPOTOG

aupwyviag (NHs3) 0,1 M, TrpooTeBouv 0,05 mol NH4Cl ( 0 éykog dev peTaBaAAeTal).
(nov.2)

(y) 0,1 mol pyeBavikou o&¢éog HCOOH kai 0,5 moLpeBavikou vatpiou HCOONa
TTPOCTIOEVTAI O€ VEPO KAl TO OIGAUNQ APAIWVETAI HEXPI TO AITPO.

Aivetal K Hecoon = 1,8x 104

i. Na utrohoyioeTe 10 pH Tou diaAuuaTog. (Mov.2)

ii. Méoo Ba peTaBAnBei To pH TOU M0 TTAVW BIOAUPATOG AV TTPOCBECOUNE OE AUTO

0,1 mol HCI. (O éykog Trapapével oTaBePOC) (Mov.2)
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EpwTtnon10

(a) AivovTal Ta dAata: (Mov.3)
i NaCl , it NH4Cl, iii NaCN

Na XapakTnpioeTe Ta UBATIKA TOUG DIGAUPATA, WG O&Iva, BACIKA ) oudETEPA KAl v

OIKAIOAOYNOETE TNV ATTAVTNON 0OG 0€ KABE TTEPITITWOT, YPAPOVTAS KAl TNV
KAaTtaAANAN xnuIkn e§iowon udpoAuaong (61Tou xpelddeTal).

(B) i.Na utroAoyioete ToV apIBUS 0LeidwONG TWV OTOIXEIWV TTOU €ival UTTOYPAPUICHEVO

OTIG TTI0 KATW ouaieg 1 16vTa: (Mov.3)

il Na d10pBwoeTe uE OUVTEAEOTEG TNV TTI0 KATW 0&g1doavaywyikn avtidpaon: (Jov.3)
CO + KMnOs + H2SOs4 —> CO2 + MnSOsz2 + K2SOs + H20

iii. Na ypAweTe 1010 €ival TO avaywyikd Kal TT010 TO OLEIOWTIKG CWHA, QITIOAOYWVTAG

TNV ATTAVTNOT 0ag PE XPROon Twv apiBuwy o&eidwong. (Mov.1)

MEPOX I'': Epwtioeig 11-12
Na atravrioeTe o OAEg TIGg EpwTROEIg 11-12.

Kda0s opOn amravrnon BabpoAoyeital pe 10 povadeg (cUvoAo 20 povadeg).
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EpwTtnon 11

AiveTal N KaPTTUAN €€oudetépwong 20 mL diaAupatog acBevoug Bdong BOH,
pE d1dAupa HCI 0,1M.
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(a)Na ypdayere: (Mov.2)

i. Molo €ival To JETPO Kal TTOI0 TO AYVWOTO GTNV TTI0 TTAVW OYKOUETPNON;

ii. H Mo mavw oyKopETpnNon av avAKEl OTIC OYKOUETPROEIS OCUUETPIAC N
OAKOAUUETPIAG;

(B) Na ypdawerte 11010 OTTO TO ONUEia TTOU divovTal TTAVW OTNV KAPTTUAN givai:

(nov.2)

TO I00OUVANO ONUEIO ..............

TO ONUEIO OTO OTTOI0 MECA OTNV KWVIKH QIAAN UTTAPXEl HOVO AACG. ............

TO APXIKO pH TOU SIOAUPOTOG TTOU OYKOMETPEITAL ©ovverieeneeneeieieeeeaaneene

(o T 1¥AY/ o { ¥ Y0 7] (o T
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(y) Moio €ival To pH oT10 1I008UVaAPO onueio, gival 6¢Ivo, AAKAAIKO 1] OUDETEPO;

AikaloAoyeioTe TNV TIYA TOU. (Mov.1)
(®) Na utroAoyioeTe Tn poplakOTNTA TOU dlaAupaTog NG Bdong BOH. (Mov.2)
(¢) Na uttoAoyioeTe Tn oTaBepd didoTaong (Ke ) TG Bdaong; (Mov.2)

(€) AlaBéToupe duo deikteg A kai B pe Ka= 10°, Kg = 10°.
Molog eival o KataAANAGTEPOG yia Tnv oykopéTpnon autr. Na dikaloAoynoeTe TNV

€AoY 00G. (nov.1)
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EpwTtnon 12
(a) Na ouPTTANPWOETE T KEVA OTIG TIPOTACEIG TTOU AKOAOUBOUV. (Mov.2)

e 20UOWVA MPE TNV KPBavTounxavikrp TO NAEKTPOVIO Bewpeital WG KIVOUUEVO
OWMATIOIO AAAG TAUTOXPOVA KOAI WG vuveeeneaneanaannnns

e 2TnVv KBavrounxavikry &€ WIAGPE yia Tn B€on e€vog nAekTpoviou aAAG yia Tnv
........................ va BpiokeTal o€ pia opiouévn B€on €va NnAEKTPOVIO.

e O Xwpog yupw atrd TOV TTUPRvVA, OTTOU UTTAPXEl MEYAAUTEPN TTIBAvVOTNTA va

Bpioketal TO nAekTpOVIO Ot Mo Oedopévn  OTIYUA  OVOMUACETal  ATOMIKO

e Kdbe kupia oTIBada xwpiletal o€ dIAQOPA EVEPYEIOKA ETTITTEDA, TTOU ATTOTEAOUV

TIG OIAQPOPES .vvveieieeeeieieeeanaas

(B) To nAekTpdVvIo TTEPIYPAPETAI OTTO TNV KBAVTOUNXAVIKI UE TECOEPIG KBAVTIKOUG
apIBuoug. ZTov Trivaka TTou akoAouBei otnv 1" otAn divovtal Ta ovépaTa Twv

KBavTikwyv apiBuwv. Na ypdwete atn 2" oTAAN Ta GUPPBOAC TwV KBAVTIKWY apIOPwyV

kal otnv 3" oTAAN  TI TTPo0dIopilel 0 KABE KPAVTIKOG apIBuoG (Mov.4)
KBavTikoi api@uoi 2UuBoAo kKBavTikou Ti rpoodiopidel
ap1Opou 0 KA0g KBavTIK6G apiBuodg

KUPIOG KPBavTIKOG aplBudg

aliouBiakog KBavTIKOG

apIBuog

MayvnTIKOG KBavTIKOG

apIBuog

KBavTIKOG

apIBu6G Tou spin

(y) Aivovral Ta dtopa:  15P, 19K

i. Na ypdyeTte 11 NAEKTPOVIOKEG OOPEG TOUG (KOTAVOMN NAEKTPOVIWV O€ UTTOOTIBASES
ME TN HEBODO TWV TPOXIAKWYV). (Mov.2)
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ii. Na atrelkovioeTe e BEAN TIG TTIO TTAVW NAEKTPOVIAKEG DOMEG, WWOTE VA QPAIVETAI KOI N
TOTTOBETNON TWV NAEKTPOViWY KATA TPoXIoKO. Na ypayeTe £TTioNg TOV APIOPO TWV

MOVAPWYV NAEKTPOVIWV yia TO KABE ATopO. (wov.2)

TENOZ EZETAZHX
O AieuBuvtnig

lwavvng Opeavidng
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