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OAHTIEX

e To eCeTaoTikd dokipio BaBuoAoyeital pe 100 (EKATO) povadeg

Na atmravtioete Kal ota Tpia pépn A’, B” KAI " TOY AOKIMIOY

Na XpNOIMOTTOINCETE TO PUAAO ATTAVTHOEWV

Na ypdgere pe PTTAe TEVA

Emrpémetal n xprion MOVO un  TTPOYPAUMATICOPEVWY  UTTOAOYIOTIKWV

MNXaVWV

Agev eTITPETTETAI N XPHON CNUEIWCEWY OE OTTOIAdNTTOTE HOPYPN

o Agv emTpETTETAl N XPHoN S10pOWTIKOU uypou 1] dIoPBWTIKAG TaIViag

e Na peAeTACETE PE TTPOCOXA TNV E€KQWVNON TWV EPWTACEWV KOl VO
QTTAVTACETE YE OAPVEIQ

e Na ypdaoete KAOAPA kai EYANAINQ2TA TPAMMATA

e To €¢eTaOTIKO dOKipIO aTTOTEAEITAI ATTO 7 (ETTTA) OEAIDEG.

AEN ©OA AOOOYN ZYMINAHPQMATIKEZ OAHI'IEZ 'H AIAZA®HNIZEIZ.
KAAH ENITYXIA

XPHZIMA AEAOMENA

ATopIKEG pales: H=1, C=12, N=14, 0=16, F=19, Na=23, Mg=24, P=31, S=32, C{=35,5, K=39, Ca=40,
Fe=56, Cu=63,5, Zn=65.

2100epEg 10vTIOUOU:

K(cracoor= 1,8x10°°, Kma= 1,8x10°°, Kcoor= 1,6x107, Kpup= 7,110, Kgeny = 4,2 x107°, K,, = 10™




MEPOX A’': Epwrioceic 1 -4
Na atravrioere o€ OAEG TIG EpWTHOEIG 1 - 4.

Ka0g opBn amravrnon BaBuoAoyeital pe 5 (révre) povadeg (cuvolo 20
MOVAdEG).

Epwtnon 1
Na xapakTneioete WG 0pBES 1 AGBOG TIG TTIO KATW TTPOTACEIS SIKAIOAOYWVTAG
TNV ATTAVTNOT] 00G:
a) Av oe 1L ammooTtaypévou vepou dlaBiBacTtei Imol aépio udpoxAwpio,HCI, n
TiuA Tou pH Ba augnBei. (Mov.1,5)
B) OAa T1a o&éa katd Bronsted—Lowry eival udpoyovouxes evwoelg. (pov.1,5)
y) 30mL udaTtikou diaAupatog xAwplouxou vartpiou, NaCl, cuykévipwong
0,3M, xwpiletal o€ ioeg TTO0OTNTEG. Ta Tpia dIAAUUATA TTOU TTPOKUTITOUV Ba
£€xouv ouykévipwon 0,1M. (Mov.1,0)
8) MaBnTAC exTéAeOE TPEIC OYKOUETPNOEIS aKPIBEIOG KATAYPAPOVTAS TA TTIO
KATW atroteAéopara:

Vi1=9,4mL, V,=9,2mL, V3=9,15mL

O 1008Uvau0G OYKOG TTOU UTTOAOYIOE €ival:V ge5.= 9,25mL. (Mov.1,0)

Epwtnon 2
2ag divovTal Ta Mo KATW {eUyn OUCIWV:
i. /Aeukd oTeped Benkd aoBéoTio,CaSO, Kal AeUKO OTEPED
avBpakikd acBEoTio, CaCO3
ii. ApyupOxpwpo oTeped Mg Kal apyupoxpwio Ag
a) Na ypdyeTe €va KoIvO avTIOPACTHPIO PE TO OTTOIO UTTOPEITE VA OIOKPIVETE JETAEU

TOUG TIG OUCiEG OTa TTI0 TTAvw Ceuyn. (Mov. 1,0)
B) Na ypdyeTe TNV TTApaThpnon oTnV OTToia BACIOTAKATE yia Tn dIAKPIoH TOUG.
(Mov. 1,5)

Y) Na ypAweTe TIG XNMIKES avTIOPACEIG TTOU TTpAyHaToTrolouvTal.  (Jov. 2,5)

Epwtnon 3

O d¢eiktng kuavouv TnG BOupodAng pe Cwvn ektpotmns (Z.E) : 1,2 - 2,8,
XpwuaTiCeTal KOKKIVOG yia pH< 1,2 kai KiTpIvog yia pH>2,8.

Na eEnynoete av o 1o Tavw O€iKTNG:

a) Ba ptropouce va xpnoiyotroindei yia didkpion dioAupatog HCI 1M amd

o1dAupa HCI 0,001 M; (Mov.3,0)
B) cival kKatdAANAog yia TV oykouéTpnon dloAupaTog CH3COOH pe didAupa
NaOH; (nov.2,0)



EpwTtnon 4
A. Z¢ éva doxeio pe EUPBOAO £XEI ATTOKATOOTABEI N TTIO KATW XNMIKI I00PPOTTIAL.

4HClg) + Oz =— 2Clyg + 2H,0 AH>0
a) Na xapaktnpioete TNV avtidpaon wg evoobepun 1 e€WOepuN.
(Mov.0,5)
B) Na ypdyete TTpog Ta TTOU Ba PETATOTTIOTEN N B€0N XNMIKAG 1I00pPOTTIOG TNG
avTidpaong (0e€Id, apioTePA, Kapia JETABOAR), Xwpig €€iynon, otav:

(Mov.2,0)
i. OimTAaoiaoTei 0 OyKog Tou doxeiou
ii.  MewBei n Bepuokpaaia
iii.  TpooTeBEi apaid didhupa NaOH
Iv.  TTPoOTEBEI KATAAUTNG
B. AivovTtai o1 M0 KATw XNUIKES ICOPPOTTIEG:
. HO) +C) ===CO) + Hz
i, N2@) + Ozq) =—2NO(
iii. Pb|2(5) —_— Pb2+(aq) + 2|—(aq)
o) Na ypayeTe TToIEG aTTO TIG TTIO TTAVW XNUIKES ICOPPOTTIES EiVAl OPOYEVEIG KAl
TTOIEG ETEPOVYEVEIG. (Mov.1,5)
B) Na ypdayete TNV €K@paon TG oTaBEPAS XNMIKAG I00PPOTTIAC VI TN XNMIKNA
eCiowon (i). (Mov.1,0)

MEPOZ B’ : Epwtiiceig 5 -10

Na atravriioete o€ OAEG TIG epwTNOEIS 5 - 10.

Kda@e opBn amrdvrnon BaduoAoyeital pe 10 (déka) povadeg (ouvoAo 60
MOVAdEG).

Epwtnon 5
MaBnTtég TnNG B’ Aukeiou ekTéAecav Ta 1m0 KATw TTEVTE TrEipauara (M1-M5).

M1- Ze oteped 0gkd vaTpio,CH3COONa, tpooTiBevial UEPIKEG OTAYOVES
udpoxAwplikou o&éog, HCI.

MN2-2¢ oteped xAwpiouxo aupwvio, NHLCI, pooTiBetal didAupa udpoteidiou
Tou vaTtpiou, NaOH kai Beppaivetal eAagpd.

N3 -Ze pviopata xaAkou, Cu, TTpocTiBeTal TTUKVO dIGAUNAO VITPIKOU 0&EOG,
HNO:.

M4- 2e¢ diGAupa vitpikoUu o1dfipou, Fe(NOs)s;, TpooTiBevial  OTAYOVES
dlaAupaTog udpoteldiou Tou vartpiou, NaOH .

M5-2¢ didAupa viTpikoUu poAuBdou, Pb(NOs),, TTpooTiBevtal apxIkd oTayoveg
dlaAupatog udpogeidiou Tou vartpiou, NaOH, kal akoAouBwg Trepicoeia
dlaAupaTtog udpoteldiou Tou vaTtpiou.

Na ypdayere:

o) pia egeavr) TTapaTthPENoN TTOU QVAPEVETAI KATA TNV EKTEAEON KABEVOG aTTO
TA TTI0 TTAVW TTEIPAUATA. (nov.3,0)
B) TIC OXETIKEG XNMIKES avTIOPACEIC yIa KABE TTEipaua. (Mov.7,0)
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Epwtnon 6
> & Kevo doyeio aTabepol dykou 2 L, atoug 8°C, eiodyovtal 6 mol N, kai 9 mol
H,, oroTe atmokaBioTaral n 1Ic0ppoTria:

3Hz) + Nog) === 2NHjg(

~—

2TNV  KATAoTaon 1ooppoTriag  TrepiExovial  oto  doxeio 4mol  NHs.
a) MNoio aépio BpiokeTal o€ Trepicoeia. Na SIKAIOAOYAOETE TNV ATTAVTNOT OOG.

(Mov.2,0)

B) Na utroAoyioere:
i. TN ouoTAOnN TOU PEIYMATOG OTN B€0N 1I00PPOTTIAG. (Mov.2,0)
ii. TNV ammdédoon TnNG avTidpaong. (Mov.2,0)
iii. TN oTO0BEPA 1I00ppoTTiag Kc. (Mov.3,0)

Y) Av ue Tn ueiwon Tng Beppokpaaciag n ardédoon TG avtidpaong augdveral,
va ypAyeTte av n avridopaon gival evdoBepun N eEwBepun. Na dikaloAoyrnoeTe
TNV ATTAVTNOT] OOC. (Mov.1,0)

Epwtnon 7
A. Aivovtal Ta akdAouBa udaTiKa SIoAUPATA OAGTWV:

i: NaCN ii: KoSO,4  1ii: NH4F  iv: CH3;COONa

a) Na xapakTtnpioete T0 KABe didAupa wg 6&ivo, Baoikd A oudétepo. (pov.2,0)
B) Na dikaloAoynoeTe TNV ATTAvTNor 0ag JOvo yia 1o didAupa NH4F. (uov.2,0)
y) Na ypdwere tn/Tc xnUIKA/EC avTidpaon/eic udpoAuong Tou dAAATOG
CH3COONa.

(Mov.2,0)
B.a) Na ypdwete TT0I0/TTOI0 ATTO TOUG TTAPOKATW OUVOUACPOUG oxXnMaTilEl
PUOMIOTIKO dIGAUpA: (Mov.2,0)
i: HCI-NH,4CI ii: HF-KF iii: HCOOH-HCOONa iv: NH3- NH,CN

B) Na ypdwete av n TPooBNAKN MPIKPNG TTOCOTNTAG OTTOOTAYMEVOU VEPOU OE
PUBUIOTIKO BIGAupa peTaBAAAEl i dev PETABAAAEI TO TTEXA, PH, Tou diaAUuaTog,

OIKAIOAOYWVTAG TNV aTTavinon oag. (Mov.2,0)
Epwtnon 8

H aupwvia,NHs, ival dxpwpo aéplo ye peydAn SiaAutdTnTa O0TO VEPD.

a) Na utrohoyioeTe TN poplakdTNTa dilaAupaTog NHz ue pH=11. (Mov.3,0)

B) ¢ 500 mL &ioAUpaTOG auuwviag, oTo otroio TepiExovTal 1,7 g NH3
TTPOCTIBETVAI XWPIiG HETABOAR dykou, 0,05 mol HCI.

Na uttoAoyioete T0 pH TOU dIOAUPATOG. (nwov.5,0)
Y) Na ypawete duo TpdTToUG avixveuong Tng NH3 o1o epyaoTtripio.  (pov.2,0)



Epwtnon 9
A. AivovTal o1 M0 KATW XNMIKEG EEIOWOEIG:
i. NHz +H,O == NH4 + OH
i. NH;'+H,O0 == NH; + H;O"
a) Na utrodeicete Ta cuCuyr Ceuyn og€og — Baong kKatd Bronsted—Lowry otnv
KA6e avtidpaon. (Mov.2,0)

B) Me avagopd TIG MO TTAVW avTIdpAcelg va dikaloAoyroete yiati To H,O
OUMTTEPIPEPETAI WG AUPOAUTNG. (Mov.2,0)

B. Na utroAoyioeTe Tov Oyko dIaAUpaTog udpoxAwpikou o&Eog, HCI, 36,5% k.6
(%w/v) TTOU aTTaITEITAI VIO TNV TTapaockeun 2L diaAUpatog ouykévipwong 2M.
(Mov.2,0)

. 800 mL &iaAUparog udpoeidiou Tou vatpiou, NaOH, dyvwoTtng
OuYKEVTPWONG e¢oudeTepwvovtal TTANPwWS atrd 200 mL diaAupaTog Bgnkou
o&éog, H,SO,4, ouykévipwaong 2M.

a) Na ypdweTe TN XNMIKA £€icwon Tng avTidpaong. (Mov.1,0)
B) Na utroAoyioeTte Tn ouykévipwon diaAuuatog NaOH. (Mov.3,0)
Epwtnon 10

A. Na ypayete Tov apiBud oeidwong (A.O) Twv oToIXEiwv TTOU E€ival
UTTOYPOUMIOMEVA.

I. NO, il. O, iii. MgCrQOg4 V. NH4+ (}JOV.Z,O)
B. Aivovrai o1 Mo KATw XNUIKEG EGIOWOEIG:

i S + O, —» SO,

ii. SO3 + HbLO —» H,S0O,4
iii. C +0,—» CO,
iv. H,O + CO, —» H,CO3

a) Na ypawere TToIEG  €ival 0&eIdoavaywyikEG Kal TTOIEG WETABETIKES (UN
0&E100aVayWYIKEG). (Mov.2,0)

B) Ze TTo1a até TIC avTiIdpdaoelg To B¢gio (S) oEeidwvetal; Na dikaloAoyAoEeTe TV
QTTAVTNOT 0ag YE TN XPHon Twv apIBuwy ogeidwong. (Mov.1,0)

I". AivovTal o1 Mo KATw o&eidoavaywyikéG avTiOPAoEIS:

i. P + HNO3 + H O —» H3PO, + NO

il. L + HNOg(Tr) —_—> HIO5 + NO, + H,O
o) Na CUPTTANPWOETE TOUG OUVTEAEOTEG TWV avTIOPACEWYV (bwov.4,5)
B) Na ypawete yia Tnv avtidpaon (i) TToia gival n oeIdwTIKA ouaia.

(nov.0,5)



MEPOX I": Epwriosig 11-12
Na amravriioete o€ OAEG TIG epwThOEIg 11-12,

Kale opBn armravrnon BaBuoAoyeital pe 10 (6éka) povadeg (ocuvolo 20
MOVAdEG).

Epwtnon 11
Aivetal n Mo KATW KAPTTUAN oykopéTpnong 20 mL udatikou dIaAUPATOG 0EE0G
HA pe titAodotnuévo diaAupa NaOH 0,1M:

14
12
10 4
8_

pH

L T % R O 1
3

25

Viyaon (L)

a) Na ypAyeTe O¢ TIOI0 ONMEIO TNG KAPTTUANG oykopétpnong( A,B,ILA) T0
udATIKO dIAAUPA TNG KWVIKAG PIAANG TTEPIEXEI HOVO:

i. aAag , ii.  A&Ahag kal Bdon, iii.  o€u, iv. A&Aag kal ogu

(nov.1,0)
B) Na utroAoyioere:

i.  Tn poplakdTNTa TOU dIOAUPATOG TOU 0&€og HA. (Mov.2,0)

ii.  To pH Tou apxikou dIaAUPaTog Tou 0&E0G, av n oTaBepd dIAoTAONG TOU
eival Ko€ = 2.107°. (xwpig TN Xprion TNS KaputUAng) (Mov.1,5)

iii.  To pH Tou dIAAUPATOG TTOU TTPOKUTITEI OTAV OTO APXIKO dIGAUNA £Xouv
TTpooTeBei 6mML diaAUuatog NaOH 0,1M. (Mov.3,0)

Y) Na emIAECeTE TTOI0G OTTO TOUG TTAPOKATW OELiKTEG €ival KATAAANAOG yia TNV
MO TTAVW OYKOUETPNON KAl YIOTI; (Mov.1,75)

i. MopTtokaAi Tou ueBuhiou  Kd =10
i.  ®avoho@OaAEivn K& =107

8) Na ypdwyeTe av dnuioupyeital ceaApa Kai Ti €idoug ( BETIKO 1 apvnTIKO) OTNV
MO TTAvVW OYKOPETPNoN €EoudeTépwong OTav KATA TNV TTPOETOINOCIA TNG
OYKOMETPNONG N TTPOXOIdA EETTAEVETAI YOVO HE ATTOOTOYHEVO VEPS TIPIV TO
YEéMIOHA TNG pE HETPO. Na dikaloAoynoeTe TNV aTTdvTnon 0ag. (Mov.0,75)



Epwinon 12

2 g akdBaptou Fe diaAuBnkav oe apaid didAupa H,SO4 kal 10 didAupa
OUPTTANPWONKE PE atTooTaYUEVO VEPO PEXPI TEAIKO Oyko 100 mL (SidAupa A).
21n ouvéxela 10 mL a1rd 10 diIdAupa A oykopeTpnBnkav pe didAupa KMnOy
0,025 M trapouaia H,SO4. O péoog 6ykog Tou péTpou fTav 20 mL.

AivovTtai o1 avTidpAoEIg TTOU TTPAyUATOTTOINBNKAV oTNV TTI0 TTAvw diadikaacia.
Fe + H,SO4, —>»FeSO, + H»
FeSO, + KMnO, + H,SO, —> Fez(SO4)3 + MnSO, + KySO, + H»O

o) Na ypAWeTe TOUG CUVTEAECTEG TWV TTIO TTAVW AVTIOPACEWV. (Mov.2,0)
B) Na utroAoyioete Tn popIakdTNTA TOU dIOAUPATOG A. (Mov.3,0)
Y) Na Bpeite TNV % K.J. TTEPIEKTIKOTATA TOU deiypaTog o€ Fe. (Mov.4,0)
0) Na ava@épeTte TTWG avayvwpileTal To TEANIKO ONWPEIO TNG OYKOUETPNONG.
(Mov.0,5)
€) Na ypayere 11 o0@aAua 0Oa TTpokaAécel OTnV  OyKouETPNOn av
xpnoigotroinBei didAupa HCI avti didAupa H,SOy,, (Mov.0,5)

TEAOZ ESETAZHX

AIEYOYNTPIA

KAgiw Zappidou



