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e To e§eTaoTik6 dokipio BaBpoAoyeital pe EKATO (100) povadeg.

e Na amravrioete Kal Ta Tpia pépn A", B° KAI " TOY AOKIMIOY.

e Na ypdayeTte TIG ATTAVTAOEIG OOG OTO £EETAOTIKO SOKiMIO, OTOV KEVO
XWPOo, HETA ATTO KABE epwWTNON.

e EmiTpétreTal n XpRon MOVO pn TTPOYPAUMATI{OHNEVWY UTTOAOYICTIKWV
MNXavwyv.

o Agv EMITPETTETAI N XPION ONMUEIWOEWYV O€ OTTOIAOATTOTE HOPPN.

o Agv emiTpéTreTAl N XPRon 810pOwWTIKOU UypoU N S10POWTIKAG TAIVIAG.

e Na HEAETAOCETE PE TTPOCOXN TNV EKPWVNON TWV EPWTHOEWV Kal VA
OTTOVTACETE NE CAPAVEIQA.

e Na ypagpere KAOAPA kait EYANAINQZTA pe mrévva PTTAE XPWHATOG.

e To £&eTaoTIKO doKipIo atroTeAgital ard dwdeka (12) oeAideg.

e OAgg o1 atravTioelg ypdgpovTal oTo SOKilIOo.

XPHZIMA AEAOMENA

Atopikég padeg: H=1,C=12, N=14, 0O=16, Na=23, Mg=24, S=32,CI=35.5, Fe=56
Cu=63.5, Zn=65, Ag=108

Z100gpEG NAEKTPOAUTIKAG S1doTaONG: KCHscOoOH= KNH:=1,8x10°
K Heny)=4,2x10-10 KHncoon=4,2.10"*

FpappopopIaKOG OYKOG agpiwv=22,4L (oe KX) Z100gpd Avogadro N=6x10%

elpd SpaoTtikdTNTOC

K Na Ba Ca Mg Al Zn Fe Pb ( H) Cu Hg Ag Pt Au
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MEPOX A': EpwTtiosig1 -4

Na atravToeTe o€ OAEG TIG EPpWTNHOEIG 1 - 4.

KdBe opO} atravrnon BadpoAoyeital pe 5 povdadeg (ouvoAlo 20
MOVAdEG).

Epwtnon 1

A. No Bpeite TN HOPLAKOTNTA TWV TILO KATW SLOAU LATWV: (2p)

i) Ba(OH); pe PH=13

B. Na umtodeifete ta ouluyn levyn, o&€og — Baong, katd Bronsted— Lowry Ttou

OUUMETEXOUV OTLC TILO KATW XNULKEG AVTLOPACELG:
(3u)

i. NH3 + HSO4 NHs* + SO4% (pov.2)
ii. CN-+ H3O+ HCN +H20
iii. HPO42 + H,0 H,PO4 + OH-



Epwtnon 2

(o) Atvetal n Beppoxnuikn e€iocwon:

1/2 Ny + 1/205 «——= NO(g) AH=+90,3 kJ/mol

(1) Na oxedlaoete To evepyelakd Staypappa tng aviidpaongc. (2p)

(w) Na ouykpivete kot va oXOALACETE TN 0TABgPOTNTA TWV OVTLOPWVIWYV KOl TWV
TIPOLOVTWV. (1,5u)

y) Mowd eival n AH tng avtidpaong dtacmacng tou povoéeldiou Tou alwtou n omnola

Sivetal mo kdtw: 2NOg ——> Ny + Oz (1,5p)
Epwtnon 3

A. Ze motnpt L&oswg pe 50mL StaAvpatog HCl 2M mpootiBetal mepiooela LeTaAAkoU
Zn umo popdn pwiopdtwy. Na ypdete nwg Ba petafAnbel n taxvtnTa TG
avtidpaaong, OTLC Lo KATW TEPLMTWOELG, ONHELWVOVTAS alénon, Helwon N Kapla
HeTaBoAn, avaioya Ue Tn HETABOAR. (2p)

I. 0 ZN MPOOTIOETAL OE LOPPI) OKOVNG wvvvirrereerireirrieereseies stesessnssesensssesesssssesassase eseses

II. TO SLAAU A HCl OLDOILWVETOL LE VEPO wovieeieeeereerreerieee et et ene sre et eresreessesbennne seeeens

1. To MOTAPL LECEWG DEPHOUVETOL vttt s er e e sre st e s aesaae et see s

IV. xpnotporotouvtat 100mL SLaAUUATOC HCI 2M ...t e

B. Z1i¢ mepumtwoelg | kal Il va SIkaloAOyRoETE TNV AMAvVINGoK 00OG. (3w



Epwtnon 4

A. Na avadépete nwg Ba petaBAnbei to pH (Ba auvénbel, Ba pewwbel ) Oa
napapeivel To (61o) katd T o katw Sladlkacieg: (2p)

a) & amooTayHéVo VEPO TTPOOBETOUE SLAAU LA VITPLKOU 0&E£0C.

B. Alvovtal o KAtw oL oTaBepég dlaotaong TPLwv Selktwy, A, A; Kot As.

Ka1= 105 Kaoz= 10° KA3= 103

Ao toug Seikteg Ay, Az Kat Az va eTIAEEETE TOV KATAANAO yLa TNV OYKOUETPNON
SLaAbpatog o€lkol o&€og xpnolponolwvtag StaAupa udpoteldiou Tou vatp lou wg
péEtpo. Na StkaloAoyroete TNV emAoyr) oac. (3p)

MEPOZ B’: Epwtnoeig5 - 10
Noa anavtrioete og OAEG TG EpWTAOELS 5 - 10. KaBe opOr) anavinon Badpoloyeital
pe 10 povadeg (cvoAo 60 povadeg).

Epwtnon 5
Ye 1L dtoAbpatog A untapyouv 0,2 mol CH3COOH kat 0,1 mol CH3COONa .
(a) No umtoAoyioete to0 pH Tou StaAvpoatog A. (2p)



(B) 2to dtaluvpa A mpooBétoupe 0,05 mol HCl xwpig va petafAnBel o dykog tou. Na
Bpeite Tn véa Tun pH. (3w)

6) Na xapaktnpioete kabéva amo ta StaAUpata Tou SivovTal To KATW W¢
PUBULOTIKO 1) N PUBULOTIKO. (2p)

HCl/ NaCl e
NH3/ NHaCl oo
HCN/ NaCN ..o

Epwtnon 6

A. AtdAupa HNO3 2M avtidpad pe dtaAupa Ba(OH); 1M.
() Na cupmAnpwoete T XxNULKA e€lowaon tng avtidpaonc: (2p)

HNOs (aqg) + Ba(OH)2 (aq) ——»

(W) Na ypaete tnv e€lowon og Lovtikn popdn. (1p)

(w) Ze mola kKaTnyopila XNUIKWVY avIldpAoewVv aviKeL N avtidpaon auth Kal
ylati mpaypatonoleital; (1p)

() Na umtohoyioete tov 6yko StaAvpatog HNOs 2M mou amatteitat yla tnv
TAnpn e€oudetépwon 50 mL StaAvpatog Ba(OH), 1M. (2p)



B.a) Na Ta&lvouroeTe Ta Lo KATW LooMOopLaka StaAvpata aAdTwy we ofva, Baoika
N oudétepa:
K,SOs BaF, NHsNOs NH4CN (2p)

B) Na ypaete tn xnuikn e€lowaon nAEKTPOAUTLKAC dldotaong Kat uSpoAuang Tou
StaAvpatog tou NH4NOs. (2p)

Epwtnon 7
A.a) Na GUUTTANPWOETE TOUG CUVTEAEOTEG OTLG TILO KATW OEELSOOVAYWYLKEC

avtdpaoelc:
(3

i HzS + HN03 S + NO + Hzo

ii. CuO + NHs3 Cu+ N; + H;0

B) Na ypdaete mola ivat n 0EELSWTLKI KoL TTOLaL N avaywyLkr) oucio Lovo yLa thv
avtidpaon (i) SitkatoAoywvtag tTnv andvinor oag. (2p)



B. Ma tnv etolpaocia 250 ml dtadvpatog A, Evudpou Belikou owdrjpou (ll), Luyiotnkav 10,4 g
FeSO, .X H,0, 8taAlBnkav oe KATAAMNnAn moodtnTa vePoU PeTadEpBnKav MOCOTIKA O
OYKOUETPLKN PLAAn Twv 250 ml Kkal oL UITANPWBNKOV E OITOCTAYUEVO VEPO LEXPL TN
xopayn. Nna tnv oykopétpnon 10ml amnd to StdAvpa A katavadlwbdnkav 15 ml Stalbpatog
KMnQO, 0,02 M otn moapouaoio tou H,SO, . AlveTal Tio KATw N XNKLKNA aviidpoon mou
ovopEPETaL TILO TTAVW.

KMnO; + FeSO; + H,SO,4 —_— Fez(SO4)3 + K;SOs+ MnSO; + H,0

o) Na Bpette:

i.  TOUG OUVTEAEOTEG TNG TILO TIAVW AVTISpaoNG. (2p)
ii. TN poplakoTnTa Tou SlaAUupartog FeSO,. (2p)
iii. ™ poplakn palo tou évudpou ahatog tou otbrpou(FeS0,4.XH,0) (1p)
Epwtnon 8

Y€ kevo doxelo oykou 1L kal Beppokpaaiag 6 °C etoayovral 4,48 L CO kat 5,4 g H20,
OTIOTE MpaypaTomoLeital n aviidpaon:

CO(g) + H20(g) +«— COy(g)+ Hag) AH<0

META TNV AmoKATACTAGCHN TNE XNKLKNG LOOPPOTLag N cuyKEVTpwaon tou CO2 gival 0,05 M,
evw n Bepuokpacia mapapével otabepn).

Na urtoAoyioste:

a) TG moodTNTEG OAWY TWV AEPLWV OTNV KATAOTACN XNULKNG Loopportiag.  (5u)



8) Na ypaete nwg emnpedletal n otabepd Loopporiag, Kekal n anodoon a, Tng mio
TTAVW avTidpaaonc, amo Toug AP AKATW TTOPAYOVTEG;

No CUUTTANPWOETE OTOV TILO KATW Ttivaka: AlEnon / peiwon / kaptd petofoln, xwplg va
SLKOLOAOYNOETE TNV AMAVINGK 00C. (2,5n)

Mapayovtag YtaBepa Loopportiag Ke Anodoon a

AU&non Bepuokpaciog

AlEnon nieong

MpoaoBrikn CO(g)

MpooBnkn KataAutn

Amopuadkpuvon vepou

Epwtnon 9

A. Moootnta 21,2 g Na,CO3 amattouyv ylo mAnpn aviidpacn 500 mL StaAUpatog
vdpoxAwpikou o&€og ,HCE.
a) Na ypaete tn oXeTKA XNUIKN €€lowon. (2p)

B) Na urtoAoyioete Tov GYKO TOU QEPLOU TTOU EAEUBEPWVETAL, LETPNUEVOC OE
KOVOVIKEG OUVONKEG . (2p)

B. Me o amAo xnuko neipapa (avidpaotiplo kot napatipnon/dtadopetiko os
KaOe nepintwon/ Oa Slakpivete av o £va SOKLUAOTIKO CWANVA TIEPLEXETAL :

a) oteped NH4Cl i oteped NaCl. (2p)




Epwtnon 10
Ma koBéva anod ta akoAouba téooepa (4) mMelpApaTo VO YPAYETE OAEC TIG XNMIKEG

VTS PACELG TIOU TIPOYULATOTIOLOUVTAL KOl OAEG TLC TLOLPOATNPROELG TTOU OVAULEVETE VOl
KOVETE YETA Ao KABe XnULKA avtidpaon.
Neipapa 1 (4p)
i. 2& SOKLULOOTIKO CWARVA TTOU TIEPLEXEL OTEPED ¥AwpPLoU)o KAALo, KCl, mpooBétoupe
LEPLKEC OTAYOVEC TTUKVOU Kal Bgppol Stalupartog Beukol o&€og, H,SO,.

Xnuwn avtidpaon/ Napatrpnon

ii. To aéplo mpoidv mou mapayetal, to StaBLBaloupe o SOKIUACTIKO CWANRVA TTOU
TepLEXEL SLAAupa VITpLKoU apyUpou. AgNQOs.
Xnuikn avtidpaon os ovtikr popodn/ MNapatripnon

Neipapa 2 (3p)
i. 2e SLaAupa vitpkou oldnpou, Fe(NO3)3, mpooBétoupue apxLka StaAupa NaOH,
KOTA OTAYOVEG.

Xnuwn avtidpaon/ Napatipnon

ii. 2Tn ouvéxela otov 1610 cwAnva npooBEtoupe Stalupa HNOs.

Xnuwn avtibpaon/ Napatipnon

Neipapa 3 (3w)
i. 2& SoKLpaoTLkO ocwAnva ou TepLeéxel Stahupa Pb(NOs ), mpooBétoups Stahupa
vdpoteldiou Tou kahiou ,KOH, KOTA OTAYOVEC.

Xnuwn avtibpaon/ Napatipnon

Ii. 2 ovvéyela mpooBEtoupe oTov id10 coAva Tepicoela dtouivpotoc KOH.
Xnuwn avtidpaon/ Napatipnon



MEPOXT": EpwrAioeig 11-12

Na atravrioeTte og OAEG TIG EpWTHOEIG 11-12.
KdBe opOn atravrnon BaBpoAoyeital pe 10 povdadeg (cUvoAo 20 povadeg).
Epwtnon 11

Atvetal n kapmuAn e€oudetépwong 20 mL StaAdvpatog aoBevoug of€og HA amd Stalupa
NaOH 0,1 M

KoaurnuAn oykopétpnong acBesvolg oféog amnod
oxvpen Bdon

8
A . )

4 ///

/
V {mL Bé&ong)

o) Na urmtoloyioete:
L. Tn poplakotnto Tou StaAUpotog Tou oféoc HA. (2p)
L. Tn otaBepad NAeKTPOAUTIKAG SlacTtaong tou of€og HA, (Koe) (2p)

oV TO apXLko pH=3.

B) AdoU PeEAETHOETE TNV KOUTTUAN e€oudeTépwon , va avadpEpete U0 AOyoug Tou va
emBeBatwvel 6TL To o€V HA eival acBeveg of. (1p)
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v) Na urtoAoyioete To pH Tou StaAUpaTog otV KWVLKA GLaAn, av ota 20 mL tou
StoAbpatog HA mpooBécoupe 15 mL tou pétpou. (3w

A) Na SnAwoeTe moleg amnod TG akoAoubeg Stadikacieg odnyouv oe opAApa oTov
UTTOAOYLOUO TNG LOPLAKOTNTAG TOU 0€€0C, HA, KoL TTOLEG OXL. ZTLG MEPLTTWOELG OPAAUATOC
va avodEpeTe, xwplg va dikaloAoynoete, av to opaApa eival OeTiko i apvntikd.  (2)
i. H kwvikn dLaAn EEMAUONKE UE TO SLAAUUA TOU OEEOG....uiiuiuiieriecreeeierie e erese e e s aeveaeenen

ii. MpLv To TEAOC TNG OYKOUETPNONG EEMAUONKAV TA TOLXWHOTA TNG KWVLKAG GLAANG UE
ALYO OTTOOTOYIEVO VEDPO ..vveverieiniereerectesresteneesestesaeseesessssaseeteesesaessensassnsesssessessossessesssssnsesseseses

iii. Kot tnv €évapén tng oyKoUETpNonG UTapXeL otnV poxoida pia ducariidba acpa, n
omola e€adaviletal mpv tn AqPn tng éveel€éng oto TeAkO onpeio TNG OyKOUETPNONG.

Epwtnon 12

Ye X g kpapatog Cu — Mg npootiBetal mepiooetla Stahbpatog HClI 1M. H avtidpaon eival
mARPNC Kat mapayovtal 0,672 L agpiou A o€ KAVOVIKEC CUVONKEC.

Ye aMa X g Tou 1&ilou piypatog mpootiBetal mepioosia mukvol H2504 kat Beppaivetal.
To piypa StohUetal MANpwe Kot eheuBepwvovtal 1,12 L agpilou B o€ KOVOVIKEC
ouvOnkec.

o) Na ypaete OAEC TIG XNUIKEG €ELOWOELG TWV AVTLOPACEWY TIOU TIPAYLATOTIOLO UVTAL.
(4u)
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B) Noa ypaete TOUC XNULKOUG TUTIOUC TWV TILO TIAVW AEP LWV KoL va elonynBeite
TPOMOUC AVIXVEUCNG TOUC. (2p)
l.aéplo A

v) Na urtoAoyioete:
L. Tn pada ,Xg, Tou kpdpatog Cu— Mg . (3w)

TEAOZ EZETAZTIKOY AOKIMIOY

O1 eionynTég: H AieuBuvtpia
Aver Moyiatdn
Eipnvaiog Kopopiag

Ap Mapia Newpyiou
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