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XPHZIMA AEAOMENA

ATopikég padeg: H=1, C=12, N=14, 0O=16, Na=23, Mg=24, K=39, Fe=56
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Fpappopoplakdg 6ykog =224 L

OAHTIEZ

To e&eTaoTiKO dokipio BaBpoAoyeital pe EKATO (100) povadeg.

Na aravrioeTte kai Ta Tpia pépn A’, B kai I Tou dokiyiou.

Na ypAyeTe TIG ATTAVTOEI§ OOG OTO £EETAOTIKO OOKIiHIO, OTOV KEVO XWPO, META
aTtrod KAbe epwTnON.

EmiTpétreTal n Xpion MOVO pn TTPOYPANHATI(OMEVWY UTTOAOYIOTIKWYV HNXAVWV.
Agv emITpETTETAI N XPAON ONUEIWOEWYV O€ OTTOIAOATTOTE HOPPA.

Agv emiTpérTeTal N Xprion 510pOWTIKOU uypou 1 S10pBWTIKAG TaIViaG.

Na HEAETAOETE PE TTPOCOXH TNV EKPWVNOT TWV EPWTHOEWYV KAl VO ATTAVTOETE
ME Ca@nveia.

Na ypagpere KAOAPA kai EYANAITNQZTA.

To e€eTaoTIKO doKipio atroTeAgiTal atrd 12 oelideg.

AE ©OA AOOGOYN ZYMMNAHPQMATIKEZ OAHTI'IEZ 'H AIAZA®HNIZEIZ

KAAH ENITYXIA




MEPOZX A’
Na atravrioete og OAeg TIG epwTROEIG (1 — 4).
Kafe opBn amrdavrnon BaduoAoyeital pe 5 povadeg (cuvoAo 20 povadeg).

Epwtnon 1
AloBéToupe didAupa NaOH 10% k.o. (w/v).

a) Na uttoAoyioeTe TN HOPIAKOTATA TOU OIGAUPATOG. (M. 2)

B) Na utroAoyioete Tov OyKO TOU IO TTAVW OIAAUMATOG TTOU TTPETTEl va apaiwBei, yia va

Tapackeudooupe 250 mL diaAupatog NaOH 1M. (M. 2)
y) Na kataypdyete 4 6pyava TTou Ba XpEIOOTEITE yia TNV apaiwaon Tou SIaAUPATOGC. (M. 1)
Epwtnon 2

A. Na avagépete TTwg Ba petaBAndei To pH (Ba augnBei, 6a peiwdei  Ba TTapapeivel To id10)

KATA TIG TTIO KATW B1adIKATIEG: (M. 2)

Q) & aTTO0TAYUEVO VEPS TTPOOBETOUNE DIGAUNA VITPIKOU 0EEOG.



B. Aivovtal 1m0 Katw o1 oTaBepég didoTaong TpIwv OEIKTWY, A1, Az kal As.
Ka1= 107 Ka2= 10" Kas= 1073

ATO Toug OcikTeg A1, A2 Kal Az va €TTIAEEETE TOV TTIO KOTAAANAO yIO TNV OYKOUETPNON
dlaAUuaTOog OgIKoU 0&€og XpnaolpoTrolwvTag didAupa udpoteldiou Tou vaTpiou wg PETpo. Na

OIKAIOAOYNOETE TNV ETTIAOYR OQG. (M. 3)

Epwtnon 3
Na ToTToBeTACETE O Oelpd aufavopevng TIMAS pH Ta Tapakdtw SiaAluara, OAa Je

ouykévipwon 0,1 M. (M. 5)

A.NaOH, B.CHsCOOH, T.NHs, A.HCI, E.CHsCOOH + CH3COONa

EpwTtnon 4
(a) Na utrohoyioeTe T0 pH TwWV akOAOUBWV SIGAUPATWV:

(i) CHsCOOH 0,25M (4. 1,5)

(i) Ca(OH)2 0,02M (W. 1,5)



(B) Z¢ éva doxeio e EUPBOAO £xeEl ATTOKATAOTABEN N XNMIKI 1I00pPOTTIA:
SO2@g + NO2g =— SO3@ + NO( AH <0

Na ypdyete av n ToodtnTa Tou SO3 Ba augnBei, Ba eAatTwBei ) Ba TTapapeivel idia, oTav:

(M- 1,5)
(i) MEIWOET 0 BYKOG TOU BOXEIOU E OTABEPH BEPUOKPATIA.  o.vvirieiiii i e
(i) au¢nooupe TNV TTOOOTATA TOU dl0&EIdiou Tou alwTtou, NO2, ue oTabepr) Beppokpaaia.

(i) eAaTTWOEI N BeppOKPATIa HE TOV OYKO APETABANTO. o

(y) Na dikaioAoyAoeTe TTAPWG TNV ATTAVTNOT 0ag yia TnV TrepitrTwaon (iii). (u. 0,5)

MEPOZX B': EpwTtosic 5 -10

Na amravrioere oe OAeg TI¢ epwTnOElI. KdBe opBi amdvrnon BaduoAoyeitar pe 10

Hovadeg (ouvoAo 60 povadeg).

Epwtnon 5

A. Na utroAoyioete Tov apiBud 0&eidwong Twv UTTOYPAUMIOUEVWY OTOIXEIWV OTIG AKOAOUBEG
TTEPITITWOEIG: (M. 4)
H3sPO4 CHsOH

Ca(NOs)2 ClOs

B. Na dnAwoeTe 1010 ATTO TIG AKOAOUBES JETAPBOAEG TTAPIOTAVEI OEEIdWON 1) avaywyh.

(M. 1)

hCuO ———> Cu

ii) CO Ly COz

. Na Bpeite TOUG OUVTEAEOTEC TNG TTOPAKATW OEEIBOAVAYWYIKAG avTidpaons Kai va

KaBopioeTe TO 0EEIBWTIKG Kal TO avaywyikd CWHa.

aHlI + B HNOs — > yl2 + dNO + ¢gH20
a=... B=... Yy=... o&6=.. €= ... (u. 2,5)

OCeIdwTIKG oCWA: ........... Avaywyikd Cwua: ......... (M. 0,5)



A. Na OUPTTANPWOETE TOV TTAOPAKATW TTIVOKA TTOU TTEPIEXEI oUCUyn Celyn 0&€og — BAong Kata

Bronsted — Lowry.

2Ufuyég oEu

HCOs

H2SOs

2uduyng Baon

H20

Sz

EpwTtnon 6

(M. 2)

A. Ta aépia A kal B g1Topouyv va TTapacKEUAoTOUV HE TIG TTIO KATW TTEIPAUATIKES OIAdIKATIEG.

* To aépio A pe emidpaon HCI o€ PIKpO KoPuataki Zn.

* To aépio B pe emidpaon PepIKWV oTayovwy TTUkvou H2SO4 o€ oteped NaCl.

a) Na ypaweTe TIG XNMIKES avTIOPACEIS TTAPACKEUNG TWV agpiwv A kal B.

B. Metagépoupe o€ TpEIG OOKINAOTIKOUG OwAnveg (X, W kal Q) atrd 2-3 mL avTtioToixa ato 1a

dlaAupata viTpikoUu apyupou, AgNOs, viITpikou PoAupdou, Pb(NOs)2 kal vitpikou Bapiou,

Ba(NOs3)2.

TN OUVEXEIQ TIPOOBETOUME KOl OTOUG TPEIG OOKIMAOTIKOUG OWAAVESG 2-3 oTayoveS

dlaAupatog udpoxAwpikou ogEog HCI 2M.



a) Na kataypayeTe TIG TTAPATNPAOCEIG 0AG OTOV TTiVOKA TTOU AKOAOUBEI. (M. 1,5)

AOKIHAOTIKOG AilGAupa (0131) Maparipnon (inua — xpwHa)
ZwAnvag AAaTtog
X
AgNO3
P
Pb(NO3): HCI
Q
Ba(NOs3)2
B) Z€ TToI0UG BOKIJAOTIKOUG CWAAVES TTpayUaTOTTOINONKE avTidpaon); (M. 1)

Yy) Mg Bdon TI¢ TTOpATNPAOCEIS OAG, TTOIEG ATTO TIG OUCIEG TTOU TTapdyovTal €ival dUOBIAAUTEG

OTO VEPO (p. 1)

0) Na ypayete TIGC XNUIKEG €EIOWOEIC TWV AVTIOPACEWY TTOU TIPAYUATOTTOINONKAV OTOUG

OWANVEG. (b. 2,5)

Epwtnon 7
‘Evag pabntng yia va mTpoadlopicel TN JoplakdTnTa diaAUpaTog Beikou a1drpou (1), FeSOa,

TITA0OOTNOE 10 mL TOU OIOAUMATOG ME OIGAUMQ UTTEPpPAyyavikoUu kaAdiou, KMnOas 0,02M,
TTapoucia  Benkou 0&€og,H2SO4. ‘Eyive pIa  OyKOuETPNON  TTPOCAVATOAIOUOU  Kal  dUo
OYKOUETPNOEIGC akpIBeiag. Ta atmoTEAEOUATA TWV OYKOMETPROEWY @aivovTal OTOV TTIO KATW

TTivaka:



OykopéTtpnon A’ oykouétpnon | B oykopétpnon
TTPOCAVATONIGUOU akpIBeiag aKpIpeiag
TE)\”(r'] éV6£|§n 10,20 20,15 30,20
ApXIKA €vOEIgn 0,00 10,20 20,15
Oykog pérpou(ml) Vmpoo = 10,20 Vi= ... Vo= ...l

a) Na ypawete Tn XNUIKA €¢icwon TnNg avtidpaong. (M. 2,5)
B) Na Bpeite TOV I00dUVAPO OYKO. (M. 1)
y) Na utroAoyioeTe Tn JoplakdTNTa TOu BEKoU a1drpou. (M. 3,5)
0) Mwg o pabntic Ba avayvwpioel To TEAIKO onuEio TNG OYKOPETPNONG; (u. 1,5)

€) Na avagépete, Xwpic va OIKAIOAOYACETE, AV Ol OAKOAOUOEG TTEPITITWOEIG KOTA TNV
oykopéTpnon Tou Benkou o1drpou (Il) pe 1o uttepuayyavikd KAAIo, odnyouv o BeTIKO N
apvnTIKG OQAAua: (M. 1,5)

i. yiaTnv oéivion Tou dIGAUPATOG XPNOIKMOTTOIOUME VITPIKO OCU. ..vvvviiiiiiiiieieeeieeeeee,

ii. OTnNV TTPOX0ida UTTAPXEl MIa QUOOAIDO aépa KaTd TNV £vapén TNG OYKOPETPNONG Kal N

QUOOAIDO aépa BEV UTTAPXEI TTPIV AVAYVWOOUNE TO TEAIKO OnUEIO TNG OYKOPETPNONG.



EpwTtnon 8
10mL udatikou dloAupatog HCI 0,1M, oykopetpeitar pe TpéTUTTO  didAupa NaOH

ouykévipwong 0,05M, TTapouacia kKatdAAnAou deikTn).

a) Na ouptrAnpwoeTe oTa TTAQICIA TO XNMIKO TUTTO KAl TOV OYKO TOU KABE dlaAupatog. (M. 2)

..... - —> Lo 7’
= = L\\T\ “% ~
~ N
B) H 110 TV OYKOPETPNON EIVOIL ..ot (aAkaAipeTpia / oguueTpia).  (u. 1)

Y) Na oxedIAoeTE M0 KATW TNV KAPTTUAN £E0UBETEPWONG TNG TTIO TTAVW OYKOUETPNONG (KATd
TTPOCEYYION) KAl VO TOTTOBETHOETE OTN YPAPIKY TTAPACTACT TTOU £XETE OXEDIAOEI TA
YPAUMOTA TTOU AVTITIPOCWTTEUOUV QVTIOTOIXA: M. 7)
A: 10000vapo onueio
B: 1c00dUvapo éyko
I": pH oTO 1I000UVANO OnuEio
A: apxiké pH
E: onpeio étrou utrdpyxel ogu kai dAag

Z: onpeio 6trou uttdpxel Trepicoeia Baong

pHA

4 8 121620 2428 “mL NaOH



Epwtnon 9
2¢ 40 g piyparog 1ou atroteAeital ammd viTpikG KAAio, KNOs kal avBpakikd kdaAio,K2COs,

TTpooBEéTouue Trepiocoela dlaAUPATOS UdpoxAwpikoU o&éog, HCI, ouykévipwong 2M kai

ekKAUovTal 4,48L dxpwpuou agpiou To oTToio BoAwWVEl TO dlaUYEC AOBECTOVEPO.

a) Na ypAWeTe TIG XNMIKEG EEICWOEIG TTOU TTPAYHATOTTOIOUVTA. (M. 2,5)

B) Na utrohoyioeTe TNV % Katd pada (w/w) cuoTOoon Tou Piyuatog Ye Tn BonBeia TG XNMIKAG

e¢iowong TnNG avtidpaong TTou TTPAYUATOTTOIEITAI. (M. 5)

y) Na utrohoyioete Tov OYyKO TOU UOPOXAWPIKOU 0&EOG TIOU XPEIAOTNKE YIa TTARPN

avTidpaon. (u. 2,5)



Epwtnon 10
I. Avaperyvooupe 400 mL diaAUparog apuwviag, NHsz 0,5M kar 200 mL &iaAuparog

¥Awplouxou appwviou, NH4Cl 0,5M kai TTpokUTITEl TO dIGAUMa A.

Na uttoAoyioeTe:

(a) To pH TOU dloAUPATOG A. (M. 4)

(B) To pH Tou diaAupatog TTou Ba TrpokUwel av o 100 mL diaAUpartog A, TTpooBEécoupue

100 mL vepou. (u. 1)

Il. ¢ doyeio oTaBepol Oykou 2L, ot Bepuokpacia O°C, sioayovral 4mol N2, 8mol H2 kai

aTtrokaBioTaral n I0oPPOTTIa:
N2 + 3H2 —~— 2NH3

2Tn KaraoTaon IcoppoTriag ato doxeio uttdpyxouv 4,8 mol NHs.

Na uttoAoyioeTe:

i) Tnv atmédoon Tng avtidpaong. (M. 3,5)

() Tnv T TNS oTaBepdc 1I0oppoTiag Ke aToug ©°C.
(. 1,5)



MEPOX I : Epwtnoeig11-12 (oUvoAo 20 povadeg)

Na atravrioeTe o€ 60Aeg TIG epwTAOEIG (11-12).

Ka0fe mrAnpng atravrnon BadpoAoyeital pe déka (10) povadeg.

Epwtnon 11

A. Na CUPTTANPWOETE TIG TTIO KATW AVTIOPACEIG TOTTOBETWVTAG CUVTEAEOTEG OTTOU XPEIALETAI.
Av n avTtidpaon dev TTPAYUATOTTOIEITAI, VO ONUEIWOETE X KAl VO OWOETE CUVTOMN £§AYNON.
(M. 7)

Ca(OH): + HsPOs —>

e Cu + HCI —

e (CHsCOO)Mg + HBr —»

e Zn(NOs)2 + KOH (oToyéveg) —»

e Zn(OH)2 + KOH (mepiooeia) —>

B. Aivovtal Tpia doxeia, Xwpig ETIKETEG, OTA OTTOIA TTEPIEXOVTAI TO AKOAOUBQ OTEPEA:

MgCOs, NaCl, Pb(NO3):

Na €ionynBeite amAd xnuik& TTeipduaTa, Tou Ba oag EMTPEWPOUV va TTPOCdIoOPIcETE TO HOXEIO
OTO OTTOIO TTEPIEXETAI TO KABE oTEPED. Ta avTidpaoTApIa TTou €xeTe 0Tn d1GBear oag gival H20

kal d1dAupa NaOH pévo. Na dikaioAoynoeTe Tnv atrdvinon oag. (M. 3)



Epwtnon 12
l. Aivovtal 100 mL diaAUpaTog viTpikoU poAuBdou, Pb(NO3)2 0,01M.

P . . . 2
(a) Na utroAoyioete TNV 1TOOOTATA 0€ MOl TWV KATIOVTWY POAUBdou, Pb " oT1a 100 mL Tou

dloAUpaToG.
(M. 2)

(B) Na utroloyioete Tov OykKOo TOU dlaAUPATOG UdpOXAwpIKoUu o&fog, HCIl 0,2M, T1TOU

atrauTeital yia tnv mAApn katafubion Twv KaTidvTwy HoAURdou. (M. 3)

[I. Z& SOKINOOTIKO CWAAVO TTOU TTEPIEXEI PIVIOMATA XOAAKOU TTPOOTiBeTal TTUKVO SIdAuua

VITPIKOU 0&E0G.

I) Na ypdweTte Tn XNUIKA €¢icwaon TnNG avTidpaong. (M. 3)

TEAOZ EZETAZTIKOY AOKIMIOY

O AieuBuvtng

Avdpéag NoiCou



