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MEPOX A’

Noa amavtioete og O eg TIg epoTiosg 1-4.

MEPOX A’: Epotioeig 1 — 4

Ka0g op01 amdvrnon padporoysiton pe mévre (5) povaoeg.

Epotnon 1

a) Aivetor n avtiopaon: 2N20s(g) —  4NO2(g) +  O2(9)

[Towog amd Tovg TaPaKAT® AOdYOVG dEV EKQPALEL TNV TOYVTNTA TNE O TAVE AVTIOPUOoNG: (1w
. A[N205 A[NO2 A|02
i) — [ ] ) [NO2] i) — [02]
2At 4At At
B) Me moteg povadeg petpape cuvnlmg v TovTNTA OVTIOPAONC; (1p)
v) Ze doyeio dykov 2 L ewodyovpe 0,8 mol agpiov A xar 0,3 mol agpiov B, mov avtidpovv cdppmva
ue ™ ynuky e&icwon:
A(g) + B(9) > I'(9). Bw
Metd amo 2 S vdpyovv oto doyeio 0,6 mol A. TTowa givar | péomn taydTTA TS KVTIBPOONS Y10 TO.
00 TpOTA dEVTEPOLETTAL;
Epatnon 2
a) Tiovoudletar o€y ko 11 fdon cdupova pe v Oewpio tov Bronsted-Lowry; (1p)
B) e mowa amd T1c dv0 Tapakdtm avtidpdoels (A, B) 1o vepd cvumepipépetar wg 0ED KoTd (1)
1)

Bronsted-Lowry;

A. NH; + H)O
B. NH," + H,0

NH,* + OH
NH; + H30"

W




¥) Aivovtoi ta mapoxdto popla kot dvra: OH', H,O, H3O", NH;", NH;3

Noa ypayete Oheg TIG duvatég mepttdoelg culuyav (evymv, 0&éog - Baong, tov (1,5n)
napandve, katd Bronsted-Lowry;

0) No yapaxmpicete pe évo X 66£¢ 0md TIG EMOPEVEG TPOTAGELG £ivVal GOGTEG Kot PE &vor A
60¢ec eivar AavOaopéveg .

i) T va dpdoet po ovoio wg &Y, amarteitar n Tapovsio Pdong, copeova pe toug Bransted-Lowry.
ii) To H,CO5 kau CO3” amotehovv culuyég Levyog oféog — Baong katd Bronsted—Lowry.

1,5
iii) To Bsukcd aviov ( SO, ), Spa povo g Baon katd Brensted—Lowry. (15w
Epotnon 3
A. ZT11g akOAov0eC avTIOPAGELS, EVTOTMIOTE TTO10 £IVOL TO 0EEOMTIKO KOl TOLO TO
aVaYOYIKO HEGO.
a) H,O, + PbS — PbSO, + H,0 O&Ed: ..o, AVOY: i,
(4w
B) H,SO4 + MnO; — MnSO4 + O, + H,O - O&ed: ... AVAY:
v) BiCl; + SnCl, — Bi + SnCl, O&e10: ..o AVaY: e,
) FeClz + H,S — FeS + S + HCl (01321 M AVOY: oo
B. Na onueidoete tovg apiBpovg o&eidmong Twv oTotyelmv mov vl VITOYPUUUGUEVA (1w
oTIG 0KOAOVOEC EVMOELS:
o) NH4CI B) KCIOs3 y) OF, 8) Cra(SOq4)3




Epotnon 4

a) Atvovrtotl dStoddpota TS 10106 HOPLOKOTNTAG TOV TO KATM EVOCEWV:
A. NH4N03 B. CH3COONH4 I'. NoCN A. CH3COON(X (2")
Noa ta katataéete o€ 0&va, Pacikd Kot 0vdETEPQ, dIVOVTAG Kol TNV KATOAANAN

e&fynon.

B) Na ypayete tnv avtidpaon vopoéAvong tov NH4NOs. (1p)

v) Ze ddAvpa o&kov o&éog mov £xel pPH=3 mpocbitovpe pikpn mocdtro. CH3COONa. (2w)
T 0a cvpPet oto pH, Ba avéndei, Ba pewwbei 1 o€ Ba petafAndel; Auwcororoynote v
OTTAVTIOT) GO

MEPOX B’: Epotioceig 5-10

No aravtioete og 0)heg Tig epotioeg 5-10. KaOe opOn amdvinon fadporoyeitor pe 10 povaodeg
(ovvoro 60 povaocg).

Epotnon 5

a) Ortav nepioosia okdvng MgCO3 mpootebet e S0 mL dodvpatog HCL 1 M
AapPavet yopo n povodpoun avtidpoaon:
MgCO; + 2HCt — MgCt; + H,O + CO,

No mpofAéyete v enidpacn mov o Exovv ot axdAovOeg petaforég (i-iv)
OIKOLOAOYDVTOS TNV amdvin oY 6os. (Agv yperalovror aplOunTikég Tpaceis)

(a) oV apykn TayxdTa Kot (B) 610 cuvoikd 6yko tov CO;, mov Ba oynuaTicTEL.
210 (0) PO oavINOTE: PpadvTepT - TaLTEPN -1d10

210 (B) epOTNUA OTAVINGTE: LIKPOTEPOG - LEYOADTEPOS — 10106




i) T80 rocdtnTa MgCO3 mpootibetat vITd T LOPPT LKPOTEP®V KOKK®Y GKOVNC. 2p)

ii) 50 mL dwddpatoc HCL 2M ypnoiuonotovvtor avti 50 mL deAduatogc HCL 1M. 2p)
iii) 100 mL dwddpatog HCL 1M ypnowonotodvrar avti 50 mL dwedduarog HCL 1M. 2p)
iv) 1 g NaOH dwaAvetat oto 0&d mpv mpootedei 1o MgCO3, 2p)

B) AwdAivpa vrepoteldiov Tov vOpoydVoL, HO2 avTdpd pe StAvpo. VITEPLLOYYOVIKOV
kaAiov, KMnOy, oty mapovcio HySO,, 6mmg aivetal otny mo kdtm ynuikn e&icwon:

5H,0, (aq) + 2KMnO, (aq)+ 3H,SO4 (ag) — 502(g) + K2SO4(aq) + 2MnSO4(aq) + 8H,0(f)

2w
[Ma 20,0 mL droAvpotog vrepoediov Tov vVOpoyOVoV, arattovvtal 46,9 ML dtaAdpaTog
KMnO,; 0,145 M. Na vroloyiocete Tnv % W/V mepiektikdtnta 1oV dtaiduatog tov Hy0; ;




Epotnon 6

A. Aivovtal ol 16oppomieg mov mEPLypdpovTal 0md TIS OVILOPAUCELS:
a. Hy(9) + 12(9) === 2HI(9)
B. PCls(g) === PCl;(I) + Cl(9)
v. CO2(g) + C(s) === 2CO(9)
8. CaCOs(s) === CaO(s) + CO(q)
i) Na ypayete v ékepaon g Kc ya tig mo néve 1coppomieg 2w
i) [Toteg amd avTég etvar opoYEVEIC Kol TOEG ETEPOYEVELS IGOPPOTIES; (Ip)
iii) Ze motec amd avTéC TIC 160PPOTIES OTAV EAATTOVOLLE TOV GYKO ToL Soyeiov Swatapdcoetarn | (1p)
1GoppOTia Kot TPOG IOl KatevBvvor 0deveL 1] avTidpacn dote va ovalpedel n petafoin;
B. X& kevo doyeio 6ykov 12L gwodyovron 8 mol SO, kot 8 mol O,. Awtnpdvtog
otafepn ) Bepprokpacio otovg 227 OC, omoxadiotorta N woppomia:
250;(9) + Oy(g) == 2S05(9)
2TV Katdotaon yNUKNG 1ooppomiog TepiEyovtat 6to doyeio 2 mol SO;,
Noa vroAroyicete:
i) Tn obotaon tov piypotog 6 MOl 6NV KATAGTOOT ¥NUKNG 1GOPPOTING (1p)




i) Tnv T g otabepdg ynuikng wooppomiog Kc (1p)
i) Tnv amddoomn g avtidpaong (1w
I'. Noa yopoktnpicete T1g EMOUEVES TPOTACELG CWOTEG 1| AavOacHEVES divovTag Kot TV
KatdAAnAn eEnynon o€ ke mepintmon.
a) Otav av&avovpe ) Beppokpacio av&avetar kot 1 anddoon Kabe appidopouns avtidpaonc. | (1p)
B) Ot mopdyovteg mov emnpedlovv ) BEon ynkng woppomiog oG apgidopouns avtidpaons | (1)
emnpedlovy Kot TV TovTNTO TS OVTIOPOCTG.
v) H tyun g Kc exppdlet 1o mOc0 de1d eivor LeTaTomGUEVN 1 YNUIKT 10OPPOTTiL. (1p)
Epotnon 7
A. Aiveton opatd vdotikd Siihvpo A, aobevoic o&éog HA, Beppokpoasiag 25 °C kat
TPOYLOTOTOLOVLE TO TOPOKATM TEWPALOTOL:
a) Metpdpe pe meydpetpo o pH tov dtoddpatoc. Xe mota meproyn g KAipakog tov pH (1w

avapévetor va ivat n évosiEn tov teyapétpov; 1) 2-3 i) 6-8 iii) 8-10




B) Ze mocdtTa TOL droAvpaTog A TpocBitovpe vepd dwutnpdvtag otabepn) T Beppokpascia.

H évdeién tov meyapérpov 0o avéndei, Bo ehattwOel 1) Oa mopapeivel apetdfAntn o oxéon
He TV Tpornyovpevn pétpnon. Na SIKaoAoyNoTE TV OTAVTNOY| GOG

(1)

v) Oykopetpobe TocoHTNTO TOL OPYKoV dradvpatog A pe dtwivpe NaOH. e o meproym (1w
¢ KMpokag Tov pH avapévetar va etvar 1 £voeign Tov TEYAUETPOV GTO 1GOFVVANO CMLELD.
AlKa10A0YNOTE TNV OTAVINGN GOG:
B. Atvovtat o vdatikd dtodvpato:
A | Aldiopo HCE 0,1 M
B | Atdhvpo NH; 0,1 M Kp = 1x107
a) Na Bpebovv
)} To pH tov daAdpatog A
i) To pH tov doAdpatoc B
(Bw
B) e vepo npocBétovpe 100 ML tov draddpatog B kot 60 mL tov dtaddpatog A, omdte (4w

npokvnTeEL TO dtdAvpa I' cuvorikod dykov 1000 mL. Na Bpebei To pH tov dwaidpatog I




Epotnon 8

A. Aivovtar to o kdtm gy S1oAVUATOV ¥NUIKOV 0VGLOV
a) apotd odAvpo HNO;3 ko okvo dtdivpo HNO3

B) didivpa Ba(NO3), kot dtédivpo BaClsy

y) ddvpa PB(NO3); kot didivpua KNO3

i) Na gionynbeite £va avtidpactiplo, S1eQOPETIKS ot Kibe TepinTwon, mov Ha (Bw)
YPNOUYLOTOMCETE, Y10, Vo dtakpivete peta&h Toug To LEAT TOV KOOEVOG Ao Ta, Lo TUVE
Cevyn.

i) Na avagépete 10 gpoovég anotélecsia mov o topotnpndei oe kabe mepintoon yowpis va | (3p)
yphyete ynukéc avtidpdosig .




B. Xg 250 mL dwAdpoatog mov mepiéyet o dAata Fe(NOs3)s kar Pb(NO3); mpocsbitovpe
nepicoetla ooAvpatog NHs kot mapdyeton iinua cuvolxng pnalog 34,8g. Metd v
Katepyaoia tov Inuatog pe mepicoeia dtaAvpatog NaOH n péla tov elattoveton ota 10,79.
i) Na ypdyete OAEC TIG AVTIOPACELS

i) Na vmoAoyicete T oboTOon TOV Hiynatog tov 600 aldtmv € Mol avd Aitpo yio kGO GAog
(4p)

Epotnon 9

a) Na ypayete tv avtiopaon oviiopov tov HNOs oto vepd. Na eénynoete pe Bdon v (1w
Bempia Twv Bronsted-Lowry moto givat to 0&0 givar moa givor 1 faon.

B) Na yphwyete ™ ynuikn eicoon ovtiopov ™ appmviag, NHs, oto vepd. Na eénynoete (2w)
Kotd Bronsted—Lowry yioti n oppmvio £xet Baoikd yopakTipa.
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v) Ta mepdpota mov meptypdeoviot mo KAT® £(0VV GYECN WE TNV TOPOCKELY] KOl TNV
aviyvevon teocipov aepiov A, B, I kot A.

Ieipopo 1 e SoKIPAOTIKO GOAVA TOV TEPIEXEL PVIGLATO YAAKOD TPOGOETOVLE TUKVO
drdlopa Bsukov o&€og kot Beppaivovpe. To aépio (A) mov mapdyeton daPifaletar o
dONnTIKo yopti eumoticpévo pe 6&wvo ddlvua vrepuayyovikod koriov (KMnOg4/ HySOy)
Heipopa 2 Xe SOKIUACTIKO COAVO TOV TEPIEXEL TOVIOL LOYVNGIOL TPOGHETOVUE PO
dwhvpa Beukod o&og. TvAdéyovpe 1o 0aépo (B) mov mapdyestor ©6T0 COAVA Kot
TANGc14lov e AVOUIEVO OTTiPTO.

Ieipapo 3 e SOKIHOOTIKO COANVA TOL TEPIEXEL AVOPUKIKO VATPLO TPOcHETOVUE apatd
drlopa vitpikov o&éog. To aépro mov mapdystat dSafiPdleTor o€ SOKIUACTIKO COANVA UE
dravyég didivua Ca(OH),,

Ieipano 4 e S0KIHAGTIKO COANVA TOL TEPLEXEL GTEPED YAmPLovyoL appdvio, NH,CI
npocBétovpe d1dAvpa NaOH ko Oeppaivoope ehappd. Xtn cuvéyxela TANGLALOVE GTO
OTOWLO TOV GOARVA YOAVY pafdo eumotiopévn pe Tokvo didivpa HCI o&éoc.

Zntodvron:

a) Na ovoudoete ta técoepa aépa A, B, I, A

(1w
B) Na ypdwyete OLES TIC TAPATNPNOELS TOV AVOUEVOVTOL Yo KAOE £va amd Ta. TEPAUATO. (2w
v) Na ypdyete 116 avtidpdoelg mapackeung Tov agpiov A, B, I kot A. (2w
d) Na ypawyete v avtidpaon petaé&d tov agpiov A kat tov dtodvpatog tov Ca(OH),.

(1p)
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€) Na yphwyete tnv avtidpaon aviyvevong Tov agpiov Tov TopayeTal 610 TEipapd 4.

(1p)
Epotnon 10
a) [Towo amod Tig TapaKat® TpoTdoelg eival opdn cOLP®V e TO KPovToun ovikd HOVIELO
TOL OTOLOV;
1) T0 NAEKTPOVIO TEPIGTPEPOVTOL YOP® OO TOV TUPNVA. GE OPLOUEVES KUKAKEC 1) EMAEITTIKEG
TPOYIEG

il) Tpocdopileton e axpifeia tavtdypova o0 1 BEon 660 Kat 1 ToHTNTA TOL

nAektpoviov (1,5p)
iii) mpocdiopileton  mOavOTNTO EHPEST|G TOL NAEKTPOVIOL GE OPIGUEVO YDPO.
B) No ovopdoete 10 atopkd TpoyloKo Tov omelkovilel To Kaféva amd To TopaKAT®
GYNHOTOL (1,5p)
El00C TPOYIOKOU: e e e
v) 1) Iow and T1¢ mapaxdtm teTpddeg kKPavtikdv apBumv (n, £, mE, ms) dev eivor dvvary;

(1w
a.(1,0,0, -1/2) B.(2,2,0,+1/2) v.(3,2,1,-1/2) 6.(3,2,-2, +1/2)
i) "Eva dtopo umopel va amoppo@iGeL EVEPYELN KOL VO, TTPOAYEL £VOL Al TO. NAEKTPOVIL TOV

o€ £va TPOYLOKO VYNAOTEPNG EVEPYELOG.
a) ITown amd 11 mopakdTm NAEKTPOVIOKES OOUES ATOUW®V EKPPALEL ATOLO GE dlEyEPILEVN (2w

KOTAGTOO;

A. 15224

B. 1s%2s?2p°® 35
I. 1s®2s?2p°
A. 1s?2s' 2p
B) Ipdyete v nAekpoviakn Tov dopun 6T BePel®dON KATAGTOO.

12




0) ITowog kPavticog apBudg kabopilel o€ Eva ATOUIKO TPOYLOKO:

1) 10 péyebog
i) o oynua

2w

£) No ypGyete v nAektpoviakn dopr pe v pédodo tov tpoytakadv (15°5°2p.....) yia ta 2p)
TOPOKATO ATOWAL:

I) 21SC

i) 16S

MEPOX I'": Epomioceg 11-12

Kaéa0g opOn awavinon padporoyeitor pe 10 povades (6vvoro 20 povaoeg).

Epotnon 11

50 mL delypatog E10100 (d1dAvpa CH3COOH ) petapépbniay e oykopeTpikn OroAn tov

250 mL kot mpootébnie vepd péypt v yopayn, (SidAvpa A). 20mL and to dSidhvua A,

LETAPEPOMKAY LLE CLPMVIO GE KOVIKT O4AN otV onoia tpootédnkav 3-4 otoydveg

KATAAANAOV OEiKTT).

To diilvpo oykopetprOnke pe didivpa NaOH 0,134M (SidvpoB). Metd v 1"

OYKOUETPNOT TPOCAVATOAMGHOV, 6TV omtoio Katavarlddnkay 28,2mL doivpatoc NaOH,

&yvav GALEG TPELG OYKOUETPNOELS akpPeiog.

Oykopetproeig axpiPeiog Vi=2784mL, V,=2765mL, V3=27,92mL

a)) ITotog omd Tovg tpeig deikteg A,B,IT, mov &xouvv avtictorya otabepég NAEKTPOAVTIKNG (1w
didotaong Ka=1x10" , K=1x10" xat K;=1x10" givat 0 mo kotdAAnhog yo ty miio
TV OYKOUETPM O™ KoL YioTi;

v) Ymoloyiote T LOPLAKOTNTA TOV SIHADUOTOC A. (2,5p)

13




) Ynohloyiote v % WIV mepiektikdtnta T deiypatog £10100 (Babpoi E1d100).

(Bw)

€) Ynoloyiote to pH
1) Tov dtaAvpoToc A (onueio Evapéng) K(,g=1,8X10'5

ii) petd v mpoctnin ota 20 ml tov deAdpatog A, 5 ml dtedvpatog NaOH 0,134 M

2w

14




o1) H poprokdmra tov dwoivpatog A Bo tpocdioptlotay avEnuévn, LeElopévn i
dev Oa giye petofoin av TAEvape Pe OTOCTUYUEVO VEPO, AALA OEV GTEYVMVOLLE:

i) 710 cu®VIo pe To omoio mpape To. 20ml Tov dwAdpaTtog A;

i) ™ koviKn eLaAn mov Torobethoape ta 20ml Tov dtAdpatog A;

iii) ™ mpoyoida v omoin yepicape pe To S1GAVUA TOV KOVOTIKOD VATPiov;

(1.5w)

Epotnon 12

O oionpog etvar ynpiKd ctotyeio amopaitnto 6TovV avOpOTIVO 0pyavIcUO. Xe TEPIMTOON
OVETAPKELOG TOL, YOPNYOVVTOL O10KIN 6T OToia TEPLEETAL AAag d160gvolg 1o pov
(FeSOy).

[Ma tov Tpocdopiopd TG TOGHTNTOS TOL GLONPOL GE TETOLN OIOKIN EPUPUOCTNKE M|
axolovOn dadwkacio.

I. Athopo vreppayyovikot kaiiov,KMnO,, tithodotnke pe mpdTumo d1dAvpa o&aitkoh
o&éog, I;|ZCZO4 (ddAvpa A). H ovykévipwon tov dtaiduatog tov KMnOy4 Bpébnke ion pe
9,6x10™” M.

II. [Tévte dokia dStodvdnkav oe 100 mL mepimov drodvpatog H,SO4 1M. To piypo mov
npoékvye VToPANONKe o dOMONon. To dmbnua petaEépOnke e oyKOUEPIKT PLIAN TV
250 mL kot mpootébnie vepd péypt v yopayn (dtéivpa B). 25 mL and to didAvpa B
oykopetpnOnkav pe 15,70 mL (u€cog OpOC TPLOV OYKUETPNGEDV) TOV TITAOOOTNUEVOD
drdvpatog KMnO,4 oty mapovsio Oeuod o&éog.

Zntovviat:
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1) Torti to didAvpa tov KMNO, tithodotnOnke Tptv omd tv 0yKOUETPNOT ToL dtaAvpatog | (1)
tov FeSO,
i) No cupumAnpmGETE e GUVTELEGTEG TV TAPAKAT® OvTIOpaoT), Le fdor TV HeTafoAn (1p)

TV oplumv o&eidmong.

FeSO, + KMnQO4 + HSO4 — FEz(SO4)3 + K,SO4 + MnSO,4 + H,0

iii) Iwg avayvopiletor To T€hog ¢ oykopéTpnong daivpotog FeSO, pe didvpa KMnOy4 | (1)
og 0&wo mepiBdAlov ;
IV) No vToAoYiGETE TV HOPLOKOTNTO, TOV AV UATOS TOV BEUKOD G161pOv 2p)
(draAdpatog B)
V) Na voloyicete o€ k@Be d10Kio OG0 g G1ONPOL TEPIEXOVTAL (4p)

16




vi) Tlog 0o ennpealdtav 10 OTOTELEGIA TPOGOIOPIGHOD THG TOGOTNTOS TOL GLONPOV OE
Ké0e d1oKio, oV YPNOUOTOIEITO Y10 TNV 0EIVIGN TOV SLOAVOTOG OEUKOV G11pOov, VITPIKO
0&0 avti Beukd 0&V. AKalOAOYNOTE TNV ATAVINGT COG.

(1w

KAAH ENITYXIA
TEAOX EEETAXHX

H Awv0ovrpuo

Mvpto [Hovaykapé
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vii) Tog o ennpealdtav 10 amOTELEGUO TPOGOIOPIGHOD THG TOGOTNTOS TOL GLONPOV OE
KéOe d1oKio, oV YPMNOUOTOIEITO Y10 TNV 0EIVIGN TOV SLOAVLOTOG OEUKOV G11pOov, VITPIKO
0&¥ avti Beukod 0&L.

(1w

KAAH ENITYXIA

TEAOX EZETAXHX

Ov Evonynréc H Zuvrovictpro H Awvivrpuo
Nikog Nwcoraidng B.A.A Eiprivn Avdpéov B.A
[Mavikog MovokaAAng Moptod [Movaykapé
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