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e To e§eTaoTIKO dokipio BaduoAoyeital pe EKATO (100) povadeg.

e To £§eTaoTIKO doKipIo atroTeAgital awd Ta pépn A, B kai I.

e To £§eTaoTIKO dOKipIo atroTeAcital ard dekaréooepig (14) oeAideg.

OAHIEZ

Na ypdgere pe peAavi PTrAe.
Na amravrioete o OAEZ 116 epwTRO€Ig o OAA Ta pépn.
Agv emtpétreTal n xprion 510p0wWTIKOU UAIKOU.

EmiTpérreTal n Xpion pn mpoypaupati{opevVNg UTTOAOYIOTIKAG HNXAVAG.

XpRoiuo dedouéva:

Cl=35.5 Ag=108 Mg=24 Pb=207 K=39 Mn=56

KHcooH= 1,6 .10*

Z100gpEG NAEKTPOAUTIKIG BidoTaong: KcHscooH = KNHs= 1,8 .10°

2XETIKEG ATOMIKEG MAleg Ar: H=1 C=12 N=14 O0=16 Na=23 Ca=40 Fe=56 Zn=65

KHNno.= 7,1 .104




MEPO2 A: EpwTtioeig1 -4
Kd0s opOn amravrnon BabpoAoyeital e 5 povadeg (cuvolo 20 povadeg).

Epwtnon 1

A. Na xapakTnpioete Ta 0 KATW SIoAUPATA aAdTWY w¢ 6&Iva, aAKaAIKG i oudéTepa. (u.1)
a) NacCl
B) CHsCOONa

B. lNa 1o aAag HCOONHa:

a) Na ypayete TIG avTidpaoelg udpdAuong. (u.2)

B) Na 1o xapakTnpioeTe wg 6&Ivo, BATIKO rj OUBETEPO BIKAIOAOYWVTAG TNV ATTAVTNON
0. (M.2)

Epwtnon 2

2€ KAeI0TO Boxeio opIoPEVOU OYKOU, O€ KAVOVIKEG ouvOnkes (STP), TrpoaTiBevtal 6 mol
agpiou Clz ka1 4 mol agpiou Hz, ommoTe Kal avTidpoUv YeTagl Toug axnuartifovrag aépio HCY,
oUu@WVa JE TNV avTtidpaon:

Cla(g) + H2(g) — HCL(g)

a) Na ypayete yia Tnv 1o TTavw avTidpaon, av gival JETABETIKN 1} ogeidoavaywyikr], Kai
va aITIOAOYACETE TNV ATTAVTNOT 0AG. (u.1,5)

B) Na ypdyete TnVv gicwaon TnNG MO TTAVW avTidOPACNS CUUTTANPWYOVTAG TOUG
KATAAANAOUG OUVTEAEOTEG. (u.0,5)

y) Na dnAwoeTe 1010 a116 Ta M0 TTAvWw avTIdpwvTa aépia BpiokeTal o€ TTEpicoela. (U.0,5)



0) Na utroAoyioeTe TNV TTOOOTNTA 0€ MOl TWV AVTIOPWVTWY KAl TTPOIOVTWY QEPIWV UETA

TNV avTidpaon. (u.1,5)
€) Na utrohoyioeTe Tov Oyko Tou agpiou HCI 1Tou TTapdyeTal. (u.1)
Epwtnon 3

2€ OwAnva 1Tou TrepIExel 0,59 Taiviag payvnaoiou, Mg, TTpooTiBeTal TTEPICOEIA SIAAUUATOG
udpoxAwpikou o&éog, HCI 1M, ordéTe TTPAYUATOTTOIEITAI N TTIO KATW avTidpaon.

Mg + 2HCI — MgCl2 + H2
Na TpoBAEWeTE TNV £TTiIdPOCT TTOU Ba £XOUV Ol TTI0 KATW UETABOAEG:

a) oTnv apxikn TaxuTnta, av dnAadrn auth Ba cival BpaduTepn, TaxuTEPEN 1 idIa.

B) oTov ouvoAiké Gyko Tou Hz tTou Trapdyertal, av dnAadr] autdg Ba gival JIKPOTEPOCG,
MEYOAUTEPOC 1 iBIOC.

Na aITIOAOYACETE TIG ATTAVTIOEIS OAG OTA CnueEia (1) kai ().
() 1d1a TrToodTNTA Mg TTpOooTiBETAI UTTO HOPP OKOVNG. NO CUPTTANPWOETE: (4.2,5)
H apxiki Taxutnta Ba givai:

AiTioAéynon:

O ouvoAIkdg Gykog Tou udpoyodvou Ba eivai:

AimioAdynon:



(1) 50 mL diaAupatog HCI 1,5M, xpnoigotroiouvral avti diaAuparog HCI 1M. Na
OUUTTANPWOETE: (u.2,5)

H apxikf TaxuTtnta Ba eivai:

AITloAéynon:

O ouvoAIkGg Gykog Tou udpoydvou Ba eivai:

AiTloAéynon:

EpwTtnon 4
A. H otaBepd 1coppoTriag Kc Tng avridpaong: NiOs) + CO@ == Niis) + CO2q
oTOUG 627°C eival Kc = 4,5.108. MNa v idia avtidpaaon, otoug 827°C, n aTabepd 100ppOTTiag

éxel iy Ke'=1,6.10%. Me Bdon auTd 1o dedopévo, Va avapEPETE, av n avtidpaon gival
evdOBepun 1 €€WOepUN divovTag Kal TNV KATAAANAN €€nynon. (u.1,5)

B. 210 dItTAavé oxAPa TTPAYPATOTTOIEITAI N AVTIOPACH TOU OTEPEOU XAWPIOUXOU ANPWViIoU
(NH4Cl) pe didAupa udpoteidiou Tou vatpiou (NaOH). AQou ypAWeTe TN OXETIKA avTidpaon,

Va QVOQEPETE TI ATTOTEAEI TO OUCTNUA Kal TI TO TTEPIBGAAOV. (4.3,5)
i BEPUOUETPO

Avtidpaon : Y

<1
200Tnua: S

Q@ <2

o°°

3T

S
MepiBaAAov:



MEPOZ B: Epwtioceig5-10
Kd0s opOni amravrnon BaBuoAoyeital pe 10 povadeg (cuvoAo 60 povddeg).

Epwtnon 5

A. Na dnAwaoEeTeE yia TIG TTIO KATW TTPOTACEIG, AV gival opBES | A\avBaouéveg Kal va
QITIOAOYAOETE TIG ATTAVTAOEIG OAG. (M.4)

a) Z1nv avridpaon: Mg + 2HCL — MgClz + Hz , To Mg TrpocAauBavel NAeKTpOVIA, OTTOTE
€ival TO 0EEIDWTIKO CWwHA.

B) Ztnv avridpaon: 4Fe+ 302 — 2Fe203, 0 Fe ogsidwvetal.

B. Na OUuPTTANPWOETE TOUG OUVTEAEDTEG KAl VO TTPOCDIOPICETE TO OLEIOWTIKO KAl TO
AVAYWYIKO Cwua yIa TNV TTIo KATW avTidpaon: (u.3)

C + H:SO4 — CO2 + SO2 + H20

Ote1dwTtiké ocwpa: Avaywyiko cwua:
. Katd 1n didAuon tou H3PO4 oto H20 atrokabioTavTal o1 XNUIKEG ICOPPOTTIEG:
HsPOs + H20 —= H2POs + H3O*
HoPOs - + H20 === HPOs4% + H3O*
HPOs42- + H20 == PO4% + HsO*
Me KpITAPIO TN GUUTTEPIPOPA TWV XNUIKWY ouaiwv (HsPO4, H2PO4- , HPO42- , PO43- |
H20 , H3O*) mmou petéxouv oTIG TTapatTavw XNHIKES avTIOPATEIS, VA TIG KOTATALETE

oUpQwva e TN Bewpia Twv Bronsted—Lowry o€ 0TAAEG OTOV TTAPAKATW TTiVOKA,
dlaxwpifovtag TiIg o O&éa, Bdoeig kal ANQOAUTEG. (u.3)

Otéa Baoeig AUQOAUTEG




EpwTtnon 6

Neipapa A
2€ OOKINaoTIKO owAAva (A) TTou TTEpIEXEl 0TEPES avBpakiko vaTplo (Na2COs3), TTpoaoTiBeTal

d1dAupa udpoxAwpikou o&éog (HCI). AkoAoUuBwg, 0 CwANVAG TTWUATICETAI KAl CUVOEETAI
MEOW atTaywyoUu cwWAAva pe deUTEPO BOKINAOTIKO CwARva (B), TTou TTepIEXEl DIAUYES
d1dAupa udpoeidiou Tou aocBeoTiou (Ca(OH)2) (dlauyég aoBecTOVEPO).

a) Na ypayeTe TIG TTAPATNPNOEIS KABWGS Kal TIG XNUIKES AVTIOPACEIC YIA TA TTI0 TTAVW
TEIpAuATA: (u.3)

Mapatnpnoeig:

XnNUIKES avTIOPATEIG:

B) Na ava@épeTe TN OUVONKN TTOU ATTAITEITAI YIO TNV TTPAYPATOTTIOINCN TNG AvTidpaong
oTov ZwAnRva A. (u.0,5)

MNeipapa B
‘EyIivav ol akOAOUBEG TTEIPAUATIKEG KIVAOEIG:

2€ OUO OOKIUAOTIKOUG OWwANveS A kal B, petagépape ammdé 2 — 3 mL diaAUpaTog VITPIKOU
MOAUBOou, Pb(NO3)2. MNMpoobéoape 2—3 otayoveg diaAupatog NaOH 2M oTov doKIuaoTiko
owAnva A kai 2-3 otayoveg diaAupatog NH3 2M oTtov dokipaoTikd owArva B.

a) Ti avauévetal va TrapatnenBei oToug dU0 dOKIPNACTIKOUG OWANVEG; (u.0,5)
2Tn ouvéxela TTpooBécape oTov OOKINAOTIKO owAnva A trepiooeia diaAuparog NaOH 2M kai
oTov OOKINaOTIKO cwArva B trepiooeia diaAupatog NHs 2M.

B) Tr avapéveTal va TTapatnenBei otov SOKINACTIKO GwARva A Kal TI GTOV OOKINAOTIKO

owAnva B; (u.1)

y) Molo cuptrépaopua e€dyeTtal atmd To o TTAVwW TTEIPANQ; (u.1)

0) Na ypayeTe OAEG TIG OXETIKEG XNUIKES AVTIOPACEIS VIO TA TTI0 TTAVW TTEIpAuaTa.  (U.4)



EpwTtnon 7

AlaBétoupe dUo udaTika diaAupata A kal B atoug 25 °C. To didAupa A €xel oyko 500 mL kai
epiExel NaOH pe ouykévipwon 0,1M. To didAupa B éxer oyko 1000 mL, Trepi€xel acBevég
o¢u HA kai €xel pH = 3. Ta duo diaAupata avapelyvuovTal Kal TIPOKUTITE dIdAupa I

Aivetai: Kna = 10°.

a) Na utroAoyioete 10 pH Tou diaAUuaTog A Kail T ouykévipwaon Tou HA oto didAupa B.
(VB))

B) Na utroAoyioete To pH TOU dlaAUpaTog I (u.7)



EpwTtnon 8

2.€ KeVO doxeio eiodyovral 5 mol N2 kal 6 mol Hz, o1roTe atrokaBioTaral o€ oTabepn
Bepuokpaacia n IcoppoTria:

N2 + 3H2(g) ————— 2NHj3() AH<0
2TNV 1Mo TTAvVw KatdoTtaon IooppoTiag TepiEéxovral oto doxeio 3 mol NHs. Na BpeBouv:

a) H ouotaon o€ mol Tou PeiyuaTog oTNV I00PPOTTIa (M.5)

B) H arédoon tng avrtidpaong (u.1,5)

y) Na ypdyete TToia/eg atrd TIG TTI0 KATW PETAROAEG Ba 0dnyrioouv 0Tn oUVOEon
MeEyaAUTepNnG TToooTNTAG NH3 KOl va aITioAOyNOETE TNV ATTAVTNOT) 0OG: (M.2,5)

1) XpAion KatdAAnAou KaTtaAuTn
i) Au¢non TngG TTiEong

m) Mpoc6rkn alwtou, N2

iv) Au¢non TnG Bepuokpaaciag

B. Na utroloyioete TOov Oyko TOUu dloAupaTtog NHs 0,2M 1ou Ba xpelooTeite, yia va
TTapaokeudoeTe didAupa 200mL didAupa NHs 0,04M. (u.2)



Epwtnon 9

H KauTtruAn 1mou diveTal oTo TTI0 KATW oXAua dgixvel Tn yeTaBoAr Tou pH, étav og 50 mL
SIaAUaTOG £VOG 00BEVOUG HOVOTTPWTIKOU 0g€og HA tTpooTiBeTal otadiakd didAupa
NaOH 0,2M. Aivetal n otafepd didoTaong Tou ogéog HA, Kha=2.10.

A. Znrteital o€ 11010 ATTO Ta oNueia A-A u

TTOU BpioKovTal TTAVW OTNV KAPTTUAN:

12 s
a) UTTAPXEl OTO BOXEIO // ]
OYKOMETPNONG (KWVIKH QIAAN) 1
hovo dAacg Kal vepod. ...... (u.0,5)

(7]

@ PH oo

B) uttapxel oTo doxeio
oyKouETPNONG (KWVIKA QIAAN)

Bdaon kal 10 GAag TnG. ..... (u.0,5)

4 ——
.-l-""-f
T
2
, ,
Y) UTTGpxEl 0TO doxEio

OYKO“éTpnong (K(L)V”(r!] (pld)\r]) 00 [} 10 15 20 2% 30 3 40
puBuIoTIKG SIGAUUQ. ...... (u.0,5) Volume NaOH,mi

B. AloBéToupe U0 BIaPOPETIKOUG DEIKTES YIA XPON KATA TNV TTIO TTAVW OYKOUETPNON.
Acgiktng A: Ks=10"* Kal Aciktng B: Ks=108

Na uttoAoyioeTe TN {wvn EKTPOTIAG TOU KABE OeikTN KAl va €TTIAEEETE TOV KATAAANAO OEiKTN
yla TNV 110 TTavw oykouétpnon. Na aitioAoynoeTe TNV €TTIAOYH 0OG. (u.1,5)

. Na utroAoyioeTe:
a) Tn poplakdTNTa TOU BIaAUuaTog Tou oéog HA. (u.1,5)



B) To pH TOU dIAAUPATOG TTOU TTPOKUTITEL, av oTa 50 ML Tou apxikou dioAupaTtog HA,
TpooTeBolv 15 mL diaAupatog NaOH 0,2M. (u.4)

A. Av KaTtd TNV TTPOETOINACIO TWV OPYAVWY TNG OYKOUETPNONG EETTAEVAUE TNV TTPOXO0I0O
MOVO JE aTTOOTAYUEVO VEPO va ONAWCETE O€ TT0I0 OPAAPa (BETIKO i apvnTikd) Ba odnyouoe
o€ OTI aQopd ToV UTTOAOYIOUO TNG CUYKEVTPWONG TOU ayvwoTou. Na aITIoAOYyRoETE TV
aTTavInon oag. (u.1,5)

10



EpwTtnon 10
AidAupa BglikoU o10rpou OgEIdWVETAI PE BIAAUUA UTTEPUAYYAVIKOU KOAIOU OTNV TTAPOUCia
BeIKOU 0E£0C oUU@WVA WE TN XNUIKA avTidpaon:

FeSOs+ KMnOs+ HxSOs ——»  Fey(S04)3+  KSOs+  MnSOs+ H0O
MNa v mapaokeun 1L diaAupatog Tou KMnO4 SiaAUBnKav TTARPWG O€ aTTOOTAYUEVO VEPO
79 akdBaptou KMnOg, 10 otroio trepligixe 9,71% K.u. (Yow/w) EEVEG TTPOOUEIEEIG.

a) Na OUPTTANPWOETE TOUG OUVTEAEOTEG OTNV TTIO TTAVW avTidpaon. (M.2,0)

B) Na utroAoyioete Tn poplakdTNTa TOoU dloAUMaTOG KMNOa. (u.3)

y) MNa 1nv o&eidwaon 25mL diaAupatog Benkou o1drpou, FeSO4, atraitiBnkav 50mL Tou
MO TTAvw dIOAUPATOS. Na UTTOAOYIOETE TN CUYKEVTPWON TOU OIOAUNOTOG FeSO4. (u.3)

0) Na egnynoere, yiarti yia Tnv ogivion Tou diaAUpatog KMnOas &ev ptropei va
xpnoiyotroinBei didAupa HNOs. (M.2)

11



MEPOZ I':' Epwrtioeig 11-12
Kd0s opOn amravrnon BaBuoAoyeital pe 10 povadeg (cuvoAo 20 povddeg).
Epwtnon 11

A. Z¢ diIGAupa TTpayparoTrolgital n avridpaon: A+ 2B — 3l

O1 apXIKEG OUYKEVTPWOEIG TWV avTIOpWVTWY gival Ca= 1M kai Cs = 1,4M.
H avtidpaon TTapakoAouBeiTal JETPWVTAG T CUYKEVTPWON Tou [

Tn xpovikA oTiyun t =40s Bpébnke Cr= 0,6M.

Na BpeBei n péon TaxuTnTa TNG AVTIOPACNG OTO XPOVIKO didoTnua 0 — 40s. (u.3)

B. 2¢ doxeio oTaBepou dykou €I0@yovTal ICOPOPIOKES TTOOOTNTEG aTTO Ta agpia A kal B, Ta
oTToia avTIdPOUV Kal TTapdyouv To aéplo [, oTrdTE atrokabioTartal n 1Ic0ppoTTia:

4™ 2A(g) *+ B(g)=— 2l(9)
1,0
08 ¥. I 2710 OITTAQVO didypapua ol KauTTUAeG (1) kai () TTapioTdvouv Tn
! METABOAR TNG CUYKEVTPWONG BUO agpiwy, aTTd Ta TPia TTOU
04F----= L] TTepIAapBAavovTal oTNV I00PPOTTIAL.
: ; a) Na avagépeTe o€ 11010 ATTO Ta aépia A, B kai [T avTIOTOIXEI N
Xk KAuTTUAN | kal o€ 1ro10 aépio n kaptuAn Il. Na aimioAoyfoeTe
Ioppoia NV aTTavInon oag. (u.3)
B) Na utroAoyiocete TNV ammédoon ThG avTidpaong. (u.4)
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EpwTtnon 12

2€ £va OOKIJAOTIKO OCWARva TTou TTEPIEXEI Xg 0TEPEOU XAwplouxou vatpiou, NaCl
TTPOCBETOUNE TTEPICTEIN TTUKVOU SIAAUPATOC BEIKOU 0g€og, H2SO4 , oTTOTE TTAPAYETAI TO
agpio A. To aépio A dlaAUeTal o€ TTOOOTNTA VEPOU, WOTE va TTPOKUWYE! dIGAupa AL
ouykévtpwaong 0,5M.

a) Na ypayete 10 dvoua Tou agpiou A. (u.1)

B) Na trepiypdyete €va TPOTTO aviXveuong Tou agpiou A. (u.1,5)

21N ouvéxela oTo dIGAUpa A1 TTpooBETOUNE TTEPIcOEIa DIGAUUATOG A2, TO OTTOIO TTEPIEXEI
aAarta Ba(NOs)2 kai Pb(NOs3)2 , omoTe kKaTtaubifovral 2.78g 1I{AHaATOG.

Y) Na ypdwete OAEG TIGC XNMIKEG EEICWOEIC TTOU TTPAYHATOTTOIOUVTAI. (u.3)

0) Na utroAoyioeTte Tov GyKO Tou dIaAUPATOG A1 TTOU ATTAITEITAI YIA TV KATARUOIoN TOU
ICAMOTOG. (4.2,5)
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€) Na utrohoyioeTe Ta Xg 0TEPEOU XAwplouxou varpiou, NaCl . (M.2)

TEAOXZ EZETAZHZ
O AieuBuvtng

MNwpyog lwoneidng
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