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OAHrIEZ

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

e Na amravrijoere kail Ta Tpia pépn A’, B KAI ™ TOY AOKIMIOY.

e Na ypdyeTe TIG ATTAVTACEIS OAG OTO £SETAOTIKO OOKIiMIO, OTOV KEVO XWPO,
META a1Td KABE EpWTNON.

e EmiTpétreTal n xpion povo pn TpoypapuaTi{OUEVWY UTTOAOYIOTIKWV
HNXOaVWV.

o Agv EMITPEITETAI N XPAON CNUEIWOEWYV OE OTTOINONTTOTE HOPPN.

o Acgv emITPETTETAI N XPRON 310pBWTIKOU UYPOU 1} S10PBWTIKAG TAIVIAG.

o No HEAETAOETE PNE TTPOCOXH TNV EKPWVNOT TWV EPWTHOEWYV Kl VA
OTTAVTAOETE NE CAPRVEIQ.

e Na ypdagpere KAOAPA kalt EYANAITNQZTA pe prAe peAavi .

e To €EeTAOTIKO OOKipMIO ATTOTEAEITAI ATTO OEKAETTTA (17) OEAiDEG.

e 2710 TEAOG TOU £§eTAOTIKOU doKIPiou emiouvaTtTeral o MNMepi1odikédg Mivakag.

XPHZIMA AEAOMENA

Z100gpEG NAEKTPOAUTIKAG dldoTaong: KcHscoon= KnHz=1,8%10
K Heny=4,2x10-10

Fpappopoplakdg 6ykog agpiwv=22 4L (o€ KZ) Z1a0epd Avogadro Na=6x1023

2E1pA OPACTIKOTNTOC METAAAWV:

K Na Ba Ca Mg Al Zn Fe Pb ( H) Cu Hg Ag Pt Au

A
<4




MEPOZ A": Epwrioeic 1 - 4

Na atravrioete o€ OAEG TIG EpwTHOEIG 1 - 4.
Kda0e opOn amrdavrnon BabpoAoyeital pe 5 povadeg (cuvolo 20 povadeg).

EpwTtnon 1
A) H o1aBepd Kw Tou vepoU atoug 60° C eivai ion ye 1,0 x 10713

a) Na utroAoyioete 10 pH TOU vepou oToug 60° C. @aw

B) Na to xapaktnpioete oav 6¢ivo, Baciko f oudEéTePo divovTag Kal TNV KATAAANAN
e€Aynon. 1y

B) Z11G 0 KATW avTIOPACEIG va dNAWOETE Ta ouluyr o&Ea Kal TIG ouluyEig BAOEIG
kata Bronsted— Lowry: B u)

H20 + NH2=—= NHs + OH-

NoHs + H2SO4 —= N2Hs* + HSOs

HCOs + OH =—== H:0 + COs*



EpwTtnon 2

Mepiooeia KOKKwV avBpakikoU aocBeoTiou, CaCOs, TTpooTiBeTal oe 100mL
dlaAuparog HCE 1M o1rdT1E TTpaYUOTOTIOIEITAI N AvTidpaon:

CaCOs + 2HCt — CaCf: + CO2+ H20

Na TTpoBAEWETE Kal va eENYACETE TTola £TTiIOpach Ba £xouv oI akOAOUBEG HETABOAEG
(1,11, 11,1V):
A) ZTnv apxiki TaxuTnTa avridpaong.

B) ZTov ocuvoAiké 6yko Tou d1o&eidiou Tou dvBpaka, CO2 TTou 8a OXNUATIOTEI.

1) 1010 TTooéTnTa CaCO3 TTPOCTIOETAI PHE TN HOPPH MIKPOTEPWYV KOKKWV (OKOVN).
(1,25 )

[1) 200 mL &iaAuparog HCE 0,5M xpnoipgoTroiouvtal avti 100 mL diaAUuatog HCE 1M.
(1,25 p)

[11) 200 mL &iaAUparog HCE 2M xpnoipoTtroiouvtal avti 100mL diaAUpartog HCETM.
(1,25 p)

[VV) 100 mL vepou trpooTifeTal 0TO SIGAUUA TOU 0EEOG TTPIV OTTO TNV TTPOCOrKN ToU
CaCOs. (1,25 )



Epwtnon 3

A) Na Bpeite TOUG OUVTEAECTEG OTIG TTIO KATW ogeidoavaywyikéG avTidpaoeig A kai B.

()
Avtidpaon A:

aHS + BHNOs —» YyS + 8NO2 + g€ H20

Avridpaon B:

akKoCr207 + bHCt —» cKCt + dCrClz + eCl2 + fH20

B) Na dnAwaoete 11010 €ival To 0EIBWTIKO Kal TTOI0 TO avAYWYIKO CWHA OTIG TTIO TTAvVWw

avTidpdaoeig A kai B. (2 )

AvTIOPAoN A : OZEIDWTIKO....ceevvvreeiiiiiieeeieeeeeeeeeeeeen AVOYWYIKO...ccoeeiieeeeeeeaaee

AvTiopaon B : OCEIDWTIKO.......cuvvueeeiiiiiieeieeeeeeeeeeeeee AVOYWYIKO...ccoeeiieeeeeeeaaee
EpwTtnon 4

A) Z10oug 200 °C n K¢ TnG avTidpaong:
(N PCt(g) =—— PCls(g) + Ct2(g) AH°=+124 kJ
€XEl TNV QPIOUNTIKA Tiyr 8-1073.
a) Na ypawete Tnv ékppacn TnS K yia Tnv avrtidpaon (1). 0,5 )

B) Moigg gival o1 povadeg Tng Ke yia Tnv avridpaon (1); (0.5 )

y) Moia gival n apIBuNnTIKA TIMA Kal 0 JOVAdES TNG Ke TNG avTioTpo@ng avtidpaong;
(I PCls(g) + Cl2(g) === PCis(g), oTtoug 200 °C; 1,5 u)




B) Z& kAe10T16 doxeio £xel aTTOKATAOTAOE N I0OPPOTTIAL:

qHCl () + O2(@q = 2H20@ + 2Cl2( AH=-27 Kcal

Na ava@épeTe, divovrag TNV KATAAANAN €€nynon, troia etmidpacn Ba £xouv 0T B€0n
TNG XNMIKNG I00pPOTTIOG Ol TTAPAKATW UETABOAEG: (5x0,5=2,5 p)

a) Augnon Tng Bepuokpaaiag.

B) MpoaoBrkn O2.

y) EAGTTWwon Tou Gykou Tou doxeiou.

0) MpooBnkn KaTaAuTn.

€) MpooBnkn Cta.



MEPOZ 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) Na uttoAoyioeTe Tn poplakKOTNTA SIGAUMATOG:

I. ©@€nkou 0&éog, H2SO4, TO oTroio £xe1 pH =0,69. 2y

ii. AMpwviag, NHs, To otToio €xel pH=9. (2 p)

B) Na dnAwaoeTe av ol TTo KATW TTPOTACEIS gival 0pBEC A AavBaouéveg divovTag TIg
KATAAANAEG €TTEENYAOEIC:

i. To udartikd didAupa Tou NaCt (aq) gival aywyog Tou NAEKTPIKOU PEUPATOS EVW TO
TAypa Tou NaCl (f) dev gival aywyog Tou NAEKTPIKOU PEUPATOG. (2 p)

ii. AtTrairouvtal TreplocéTepa mole HCYE yia Tnv egoudetépwon diaAUuatog NHs e
pH=12 1Tapd yia Tnv egoudetépwaon icou dykou diaAupatoc NaOH e 10 id1o pH.

(2 1)

iii. Av Beppdavoupe udatikd didAupa udpoxAwpikoU o&éog, HCE o avoikTo doxeio,
10 pH au&dveral. (2 W)



EpwTtnon 6

MNa kaBéva atmod Ta TeIPduaTa TTOU akKoAouBoUVv va YPAWETE TIG TTAPATNPHOEIS TTOU
QVOUEVETAI VA YiVOUV Kal TIG XNUIKEG ESICWOEIG TTOU TTPAYUATOTTOIOUVTAI, OTTOU
¢ntouvrai:

MNeipapa 1

a) Z& OOKIMOOTIKO CWANVA TTOU TTEPIEXEI MIKPHA TTOOOTNTA OTEPEOU avOPaKIKOU
aupwviou, (NH4)2COs, TrpoaTiBeTal didAupa udpogeidiou Tou vaTpiou, NaOH kai
BeppaiveTal EAa@pd. (2 )

Xnuikn ggiowon:
Mapathpnon:

B) 21N ouvéxela, To aéPIO TTOU EKAUETAI DIOXETEUETAI € OOKIMAOTIKO CWArvVa TToU
TTEPIEXEI ATTOOTAYUEVO VEPO Kal Aiyeg oTayOVEG OeiKTN @aivolopBaAeivng (P.D).
(1)
Mapatipnon:

Neipapa 2

a) 2& OOKIJAOTIKO CWANVA TTOU TTEPIEXEI MIKPO KOUPATI weudapyupou,Zn,
TTpooTiBevTal 2 mL apaiou SIGAUPATOG UBPOXAWPIKOU ogéog, HCH. (2 M)

Xnuikn ggiowon:
Mapatipnon:
B) Z10 OTOMIO TOU BOKIYACTIKOU cWAARva TTANCIAJOUNE QVAPUEVO KEPI. ((T))

Mapatipnon:

Neipapa 3

a) Z& SOKINOOTIKO WA va TTou TTEPIEXEI OTEPED XAwplouxou vaTpio, NaClt,
TTpooTiOeTal TTUKVO BIdAupa BelkoU o&éog, H2SO4. (2 M)

Xnuikn e€iowon:
Mapatipnon:

B) Mavw atrd 10 OTOIO TOU CWARVA TOTTOBETOUUE UGAIVN PAROO PE OTAYOVEG TTUKVIG
auuwviag, NHs. (2 M)

Xnuikn e€iocwon:

Mapathpnon:



Epwtnon 7
AlabéToupe didAupa ogikou o&€og, CH3COOH, 1,5% k.o.

a) Na utroAoyioete 10 pH TOU M0 TTéVW SIGAUPATOG.

B) Ze 2 doxeia A kai B,rpooTiBeTal atrd 1L Tou M0 TTAvw SIGAUNOTOG.

Na uttoAoyioete TR TIMA Tou pH TV SI0OAUNATWY TTOU TTPOKUTTITOUV QV :

i. 210 A doxeio TpocBéooupe 4,1g CH3COONa (SiadAupa A).
H peTaBoAr Tou dykou Bewpeital apeAnTéa.

ii. 210 B doxeio rpooBécoupe 1L diaAuparog NaOH 0,15M (SidAupa B).

(2 W)

(2 y)

(2,51)



v) Na mpocdiopiceTe TN METABOAR TOU TTeXd, pH, étav TpocBéooupe 5 x 102 mol
dlaAupatog HCE oTto didAupa B. (3,5 )

EpwTtnon 8

Na GUPTTANPWOETE TIG TTIO KATW XNMIKES EEICWOEIC:

NaOH + Zn(OH), —» (1.5 )
HSOs +  AI(OH); — (2 W)
HNOs + Fez(CO3)3 —» (2.5 )
Ca(OH): + H3POy —» (2 W)
CuSOs + Fe — 2w



Epwtnon 9

A) Z1n otAAN (1) Tou 1Mo KATW TTivaKA, divovTal TTEVTE dIGAUPATA TG idIOG
MoplakdTNTag o€ Beppokpaaia 25 °C.

(U (I
AiloAUpara pH
a. HCOOH i1
b. NH4Ct i. 8,35
c. HC! ii. 7
d. HCOONa iv. 2,35
e. KCt v. 5

a) Na avtioTtoixioere kGBe didAupa NG oTHANG (1) pe pia atrd Tig TIPéEG pH TNG

otAAng(Il). (5x0,5=2,5 p)
- b........... Cooverrrrrnnns d........... €. e
B) Na utroAoyioeTe TN HOPIOKOTNTA TWV TTIO TTAVW SIAAUPATWV. ((Y)!
y) Na utrohoyioeTe Tn oT1a8epd didoTaong Tou HCOOH. 2,5y

10



B) ‘Eva udaTtiké didAupa (X) Trepi€xel Ta dAata viTpikou a1drpou, Fe(NO3)s, kai
VITPIKOU MoAUBSou, Pb(NO3)2.
2¢ 100 mL Tou diaAupartog (X), TpoaoTiBeTal Trepicoeia diaAupaTog NaOH otrdTte
oxnuaricetal inua pacag 12,84 g (icnua A).
2€ GAa 100 mL Tou idiou diaAuuartog (X) TTpooTiBeTal Trepicoeia diaAuuaTog NH3
(NH4OH) otroTte katapBubBiCovral 17,66 g (iCnua B).

a) Na ypAWeTe TIG XNUIKEG ECICWOEIG TWV AVTIOPATEWY OXNMATICHOU TWV
IlnudTwyv A kai B. B M)

B) Na utroloyioeTte Tn popIAKOTNTA TOU KABE AAATOG. (2 p)

11



EpwTtnon 10

2€ X g kpdpaTtog Cu — Mg 1rpooTiBetal Trepicoeia diaAuparog HCE 2M. H avtidpaon
gival TTAAPNG kai TTapdyovTal 5,6 L agpiou A 0 KAVOVIKEG CUVONKEG.

2€ GA\a X g Tou idlou KpdpaTog TTPpoaTiBeTal Trepicoela apalou diaAuparog HNOs kai
Bepuaivetal. To kpaua diaAueTal TTAPwWS Kal eEAeuBepwvovTal 6,72 L agpiou B o€
KAVOVIKEG OUVONKEG.

a) Na ypaweTte OAEG TIG XNMIKES £EI0WOEISC TWV AVTIOPACEWY TTOU TTPAYHATOTTOIOUVTAI.

(4 y)

B) Na ypdyeTe TOug XNUIKOUG TUTTOUG TWV TTIo TTAVW agpiwv (A) kai (B). 2 W
y) Na uttoAoyioeTe:

i. Tn péla Twv Xg Tou Kpdparog Cu — Mg. B M)

12



ii. Tnv ekarooTidia Katd pala, %kK.J, oUoTaoN TOU KPAPOTOG.

13

(1)



MEPOZ I"': EpwTioeig 11-12

Na amravrioere o€ OAEG TIG epwThOEIg 11-12,
Kd0s opOn amravrnon BaBuoAoyeital pe 10 povadeg (cuvoAo 20 povddeg).

EpwTtnon 11

H KauTtruAn €goudeTépwaong TTou diveTal TTI0 KATW, OeiXVel TN METARBOAN Tou pH, éTav
d1dAupa NaOH 0,2 M trpooTiBetal otadiakd o€ 50 mL diaAuparog CH3COOH.

PH 14 -

: /B

Oykog NaOH o mL

a) Na utroAoyioerte:

i. Tn popIakOTNTA TOU SIOAUMOTOG TOU 0&E0G. (2,5 )

iil. Tnv akpiPn Tiun Tou apxikou pH Tou dIaAUuaTog Tou 0&E0G. 2 M)

14



B) Na ava@épeTe TToIa / TTOIEG OUTIEG UTTAPXOUV OTNV KWVIKI QIGAN oTa onueia A, B,
I kal A, TToU divovTal 0TNV KAPTTUAN £€0UBETEPWONG. (4x0,5=2 p)

ZNMEID Al i
2NHEIO B oo
2NHEIO [
ZNMEIO A e

y) Aivetal oTov TTI0 KATW TTivaka n otabepd didotaong Twv OeIKTwy A1, A2 kai As:

AcgikTNg 2TaBepd diacTaong, Ks
A 107
Ao 10°°
A3 10°°

Na emAEEETE TOV KATAAANAGTEPO BEIKTN YyIA TNV AvVAYVWEIOT TOU TEAIKOU OnuEiou TNG
MO TTAVW OYKOUETPNONG Kal VO BIKAIOAOYNOETE TNV €TTIAOYN OQG. 1,5 u)

0) Na xapakTnpioete To OQAAPA TTOU Ba TTPOKUWEIL, BETIKO 1] apvnTIKO, OTOV
UTTOAOYIONO TNG OUYKEVTPWONG TOU BIAAUUATOG TOU 0EE0G KOl VO EENYACETE TOV
XOAPOKTNPIOPO COG OTIC TTAPOAKATW TTEIPAUATIKEG DIADIKATIEG:

i. Mpiv atré TRV OYKOUETPNON, N KWVIKN QIAAN CETTAEVETAI ECWTEPIKA YE
QTTOOTAYMEVO VEPO Kal HETA PE TO SIAAUPA TOU UETPOU. aw

ii. ZT0 aKPOQYUOIO TNG TTPOX0IdAC €iXe EYKAWPRIOTEI pUOAAIda aépOog. =eKivnoe N
OYKOMETPNON XWPIG auTd va Yivel avTIANTITO, 0TO TEAOG OUWGS TG OYKOUETPNONG TO
aKPOPUOIO ATAV TTAAPEG. @aw

15



Epwtnon 12

Ta diokia 016 pou, Ta oTToia XOopnyouvTal OTIG TTEPITITWOEIG TTOU O avBpwWTTIVOG
OPYQVIOPOG XPEIAZETAI CUPTTANPWHOTIKEG TTOOOTNTEG O10NPOU, TrEPIEXOUV BEIIKO
oidnpo Il, FeSOa.

MNa va yeTpnoel TNV TTEPIEKTIKOTNTA TwV dIoKiwv o€ FeS04, évag uabntig tng B’
TaENG TOoUu Aukeiou AaooUTTOANG, KovioTToiNoE (UETETPEWE O0€ OKOVN) 5 SioKia Kal
a@ou akoAouBnoe Tnv KatdAAnAn diadikacia, TrTapackevace didAupa 250 mL
(©1aAupa A).

Tpia deiypata Twv 25,00 mL a1rd 10 didGAupa A, OyKOUETPRBNKAv, OTAV TTApoucia
Be1koU o&€og, pe didAupa KMnO4 0,01 M . O1 ykol Tou HETPOU TTOU KATAVOAWBNKav
nTav:

V1=15,70 mL, V2=15,50 mL, V3 =15,70 mL

AiveTal Mo KATW N OXETIKA XNMIKA avTidpaon:

KMnOs + FeSOs4 + H2SOs4——>» Fe2(S04)s + KoSOs+ MnSO4 + H20

a) Na Bpeite TOUG CUVTEAEOTEG TNG TTIO TTAVW AVTIOPAONG. B M)
B) Mwcg avayvwpioe 0 yabnTAG To TEAOG TG OYKOPETPNONG; 2 M)
y) MNéoa mole FeSO4 utriipxav ota 25mL Tou diaAupaTog A, (2 y)

16



0) NMbéoa g FeSO4 trepiExovTal o€ £va dIOKIO; Q)

€) Oa PuTTopoUCapE, Yia va eEac@AANICOUNE TO I0XUPWGS OEIVO TTEPIBAAAOV TTOU aTTAITET
N OYKOUETPNON, VA XPNOIMOTIOINOOUNE VITPIKO OEU avTi TOU BENKOU 0&£0G;
Na dwoeTe oUvToPN £ERYNON ava@EPOVTAg TI €idoUg OPAAUa Ba KAvapE. (2 M)

TEAOZ EZETAITIKOY AOKIMIOY

H AieuBuvtpia

Ap Mapia lewpyiou

17



Ia MNEPIOAIKOZ NMNINAKAZ VIIIA
1 2
H He
1 |, I, IV, V. VI, VII,| 4
3 4 5 6 7 8 9 10
Li | Be B C N o] F | Ne
7 9 11 12 14 16 19 20
11 12 13 14 15 16 17 18
Na | Mg AL | Si P S | ce| Ar
23 | 24 27 | 28 | 31 | 32 |355]| 40
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K |Ca|[Sc|Ti|[V |Cr|Mn|Fe|Co|Ni |Cu|2Zn|Ga|Ge| As | Se | Br | Kr
39 | 40 | 45 | 48 | 51 | 52 | 55 | 56 | 56 | 59 | 635 | 65 | 70 | 726 | 75 | 79 | s0 | sa
37 | 38 | 30 | 40 | a1 | a2 | 43 | a4 | 45 | a6 | 47 | a8 | 49 | 50 | 51 | 52 | 53 | 54
Rb | Sr | Y Zr [Nb |Mo| Tc | Ru [Rh | Pd [Ag | Cd [ In | Sn [ Sb | Te | I | Xe
85,5 88 89 91 93 96 [98] 101 103 105,4 | 108 112 | 115 119 122 | 128 127 131
55 56 |*57-71] 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba [AavBa| Hf [ Ta | W [ Re | Os | Ir | Pt | Au|Hg [ T¢ | Pb | Bi | Po | At | Rn
133 | 137 |vibec|1785| 181 | 184 | 186 | 190 | 192 | 195 | 197 | 201 | 204 | 207 | 209 | [209] | [210] | [222]
87 88 |#89-103] 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr | Ra |Akewi| Rf | Db | Sg | Bh | Hs [ Mt | Ds [Rg | Chn | Nh | FE | Mc | Lv | Ts | Og
[223] | [226] | B¢ | [261] | [262] | [263] | [262] | [265] | [266] | [281] | [272] | [285] | [286] | [289] | [289] | [293] | [294] | [294]

* 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

NovBaviseg:| La | Ce | Pr [ Nd |Pm | Sm | Eu | Gd | Tb | Dy [Ho | Er | Tm | Yb | Lu

| 139 | 140 | 141 | 144 [[145]] 150 | 152 | 157 | 159 |162,5| 165 | 167 | 169 | 173 | 175

# 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103

Axkuwisec:| Ac | Th | Pa U |[Np|Pu|Am|Cm | Bk | Cf | Es | Fm |Md | No | Lr

227] | 232 | 231 | 238 |[237] ] [244] | [243] | [247] | [247] | [251] | [252] | [257] | [258] | [259] | [260]




