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o EmTpémeTal n XpRon un mpoypaupaTIi{OEVNG UTTOAOYIOTIKNAG HNXAVAG.
o Agv emiTpérreTal n Xpnon 810p0wTIKOU UAIKOU.

XPHIIMA AEAOMENA
K cHscooH =1,8.107, K NH:=1,8.10° KHcooH=1,6.10" KHcN=4,2.1010

ZXETIKEG ATopikéG Madeg: H:1 C:12, N:14 0:16 , Na:23 ,
Al: 27, S:32, Cl:35,5, Ca: 40, Cu:63,5

MEPOZ A’: EpwTthosig 1-4
Na atravrioete o OAEZ Ti1g epwTROoEIg. KABe opO atrdvinon BaBuoAoyeital pe mévre
(5) povadeg.

EpwTtnon 1
A. Na xapakTnpioeTe TNV KABE oudia wg 10XuUpd NAEKTPOAUTH, a0BEVN
NAEKTPOAUTN 1} UN NAEKTPOAUTN OTO AVTIOTOIXO OITTAAVO TOUG TETPAY WVAKI.
(pov. 2)
Oucia XapaKTNPIoUOg
| NaNO3
I CH3COONa
n CeO12Hs (Caxapn)
v H2SO4




B. Q) Na cuptTAnpwoeTe Ta culuyr o&éa Kal TIG ouCuyEig BACEIS OTOV TTIO KATW
TTiVaKa. (Mov. 2)
Zuluyég ogu H20 NH4*
Suluyr¢ Baon HSOs CN
B) Na ypdawyete U0 (2) a1Td TIG TTIO TTAVW XNMIKESG EVWOEIG 1] TTOAUATOMIKA 16VTQ
TTOU CUUTTEPIPEPOVTAI WG APPOAUTEG OTIG KATAAANAEG OUVONKEG. (Mov. 1)
AgeoAUTnNG1: APJQOANUTNG 21 i
EpwTtnon 2
A. a) Na ypdwete TNV avtidpacon 1ovTiopou (didoTaong) Tou OEIKoU 0&£0g,
CHsCOOH, oTo vepo. (Mov. 1,5)
B) Na utroAoyioeTe TNV TP Tou pH Tou udaTikou diaAuparog CHsCOOH 0,1 M, o€
Bepuokpaaia 25 °C. (uov. 2)
Y) Na utrohoyioeTe TV TIur Tou pH Tou udatikol diaAUpaTo¢ HCI 1x10° M o¢
Beppokpacia 25 °C. (uov. 1)
0) Na ava@EpeTe TTOI0G ATTO TOUG TTIO TTAVW NAEKTPOAUTEG gival TTIO 1I0XUPOG, TO
CH3COOH 1} To HCI. (pov. 0,5)
Epwrnon 3
A. Q) Na utToAoyioeTe TN popIaKOTNTA UdATIKOU SIaAUNATOG UdPOELEIBiOU TOU VATPIOU,

NaOH, trou Trepiéxel 1 g ouaiag o€ 250 mL dloAUpaTOG. (Mov. 3)




B) 21a 250 mL Tou 1o TTadvw diaAupatog NaOH trpooTédnkav 1750 mL vepo.

Na uTToAOYiOETE TN HOPIAKOTATA TOU VEOU BIAAUATOG. (Mov. 2)
EpwTtnon 4
A. Na utroAoyioete Tov apiBud oeidwong (A.O.) Tou avBpaka, C, OTIG TTI0 KATW
XNUIKEG EVWOEIG KAl TTOAUATOMIKA 10VTA: (Mov. 2)
CH4 et et ettt eereeeeeeeeseeeeeeeeseetseastaeeeetertientettrtettete ettt araarae e,
CO2 ettt eee e ereeeteea et et eaetaerseae e areareeeeeaaeaeearaeaaaeiartaartaranas
CaC2 ettt eeteeteeeereeetesseraseraeesastasetasetastttetatetaretieeatetaaetaeeaeanarrearraranas
C204% et eet e eeeeetseeaeraetaeaetaserseteetatetatetaeetaeeaaetaeetaeeaeenartaarnaranas
B. a) Na BAAETE OTOIXEIOUETPIKOUG CUVTEAECTEG OTNV TTIO KATW 0LEIDOAVAYWYIKA
avtidpaon (xpnoigotroiwvtag Toug A.O. ). (Mov. 2)
NaBrO + NHs — NaBr + N2 + H20
B) Na ypayeTe TTOIA OUTIa OEEIDWVETAI KAI TTOIA OUTIa €ival OEEIBWTIKN OTNV TTIO
TTAvw XNUIKN avridpaon TnG epwtnong B.a) . (Mov. 1)
Oc¢eidwveral T0/n L
O&e1dwTIKO gival To/n L



MEPOZ B': EpwTtioeig 5-10
Na amravrioete o OAEZ 1i1g epwTROEIS. KdBe opON amrdvrnon BaduoAoyeital pe déka
(10) povadeg.

EpwTtnon 5

A. Na ypdwete av 1o udaTIKO SIGAUPA KABE pIag atTo TIG TTI0 KATW XNUIKES EVWOEIG
gival 6¢Ivo, Baciko 1 oudétepo. Na dIKAIOAOYNOETE TNV ATTAVTNOT 0ag
YPA@OVTAG TIG KATAAANAEG avTIOpAcEIg 1ovTIONOoU Kal udpdAuong.  (Mov. 10)

(1)  KNOs

EpwTtnon 6
A. 2TOV TT10 KATW TTivaka ava@épovTtal did@opa udaTikd dIaAUPATA TA OTToIa
TTPOEKUYAVY aTTd TNV avAapeign dUo dAAwv udaTikwy dIaAupdTwy A kal B
avrioToixa.
AiGAupa AiGAupa A + O1GAupa B
1 500 mL diaAupatog NHs 0,1 M + 100 mL diaAupatog NaOH 0,1M
2 500 mL dioAupatog KNO3 0,1 M + 100 mL diaAuparog HNOs3 0,1 M
3 500 mL dioAupaTtog NH3 0,1 M + 100 mL diaAUuparog HNOs 0,1 M
4 500 mL &ioAuparog NHsNOs 0,1 M + 100 mL diaAupatog HNOs 0,1 M

Na ypdWeTe TTOI0 ATTO TA TTI0 TTAVW dIaAUPaATa gival puBpIoTIKO didAupa. Na
OIKAIOAOYACETE TNV ATTAVTNOT 0OG PE TOUG KATAAANAOUG uTTOAOYIOPOUG. (Hov. 1)



B. Na utroAoyioete TNV TIWR Tou pH gvog (1) Aitpou diaAupatog CHsCOOH 0,1 M
OTO OT110i0 TTPOOoTEBNKE MIoO (0,5) AiTpo diaAupatog NaOH 0,1 M. Ta dioAupaTa

diatnpouvtal o€ Bepuokpaacia 25 °C. (Mov. 4)
r. Na utroAoyioeTe TN oTABEPA 10VTIOUOU TOU VITpWdoUG 0&Eog, HNO2 , oToug

25°C, av yvwpicete 611 o€ 250 mL diaAtpatog HNO2 0,14 M trepiéxovral

2,4x102 mol 16vTwv NOz". (Mov. 2)
A. Na utroAoyioete TN pada o€ ypauudpia otepeod NH4Cl TTou Tpétrel va

mpooTeBei o€ 200 mL diaAupaTtog NH3 0,1 M woTe va TTOPACKEUAOTEN
pPUBUIOTIKG BIGAUNA TO OTTOIO va €Xel TIN pH=8,2. @cwpeital 611 0 OYKOG TOU

OlaAUpaTog Oev PeTABAAAETAI e TNV TTPOCONRKN Tou oTepeoU NH4CI. (uov. 3)



EpwTtnon 7

A. H avtidpaon peraTpotrig Tou aiBeviou, C2Ha , o€ BouTévio, CaHs,
TTPAYMATOTTOINBNKE O€ KAEIOTO doYEi0 0TOUG 627 °C GUPPWVA PE TNV TTIO KATW
XNMIKA €€iocwon:
2 C2Ha (g) — CaHs (g)

Kartaypd@nkav ol akOAouBeg JETABOAEG TNG CUYKEVTPWONG TOU AVTIOPWVTOG :

Xpovog (s) 0 10 20 40 60 100

[C2H4] (mol/L) 2 1,43 1,12 0,75 0,62 0,42

MNa Ta Tpwrta 40 deuTePOAETTTA :

Q) va UTTOAOYioETE TN JEOTN TaXUTNTA KATAVAAWONG TOU a1Bgviou. (Mov. 1)
B) Va UTTOAOYIOETE TN JECN TaXUTNTA OXNUOTIOPNOU Tou BouTeviou, (bov. 1)
Y) Va UTTOAOYIOETE TN JEON TaXUTNTA TNG avTidpaong, (Mov. 1)

0) va TTpoTEiveTe TPEIS (3) TPOTTOUG aUgNOoNG TNG TaxUTNTAG TNG TTIO TTAVW

avtidpaong. (Mov. 3)
()
(L
(1T
€) VA YPAWETE TTOI0 aTTO TIG KAUTTUAEG A, B, ', A 4 E ToU 1m0 KAGTW d1aypapuaTog

QVTIOTOIXEl OTO pUBUSG oxnuUaATIOPWoU Tou BouTteviou. Na SIKaIOAOYNO £TE TV ATTAVTNON OOG.

&5 NN o A (Mov. 2)

| O
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Zuykévipwon (moliL)

0 20 40 60 80
Xpovog (s)



(1)

(n)
()
(v)

Eival yvwaoTo 611, yia va ynBei KaAd To YAUKO Kapuddki Kal va Yivel Tpayavo
TIPETTEI VO WRVETAI YIa 24 wpeg o€ XaunAn Bepuokpaacia. '’ autd, oTo vepd
TTOU TTEPIEXEI TO AWNTO KAPUdAKI TTpooBETouv 0&eidlo Tou aoBeoTiou, Cal, o€
MOP®N OTEPENG AEUKNG TTETPAG TTOU OVOPACZETAI «ACPRECTOC aoBE0TNG». TO
0€idlo Tou aoBeaTiou avTIdOPA PE TO VEPO KAl TTAPATNPEITAI AUENCN TNG

Bepuokpaciag Tou.

Na SIKAIOAOYACETE, YIATI XPNOIUOTTOIOUV TTETPA TTO « ACBECTO ACBECTN» KAl

dev xpnoigotroiouv Thv idia pala «aoBeoTou acBEéoTn» o€ OKOvN.  (Hov. 2)

Na ypayete dITTAa a1md KABE pia atTo TIG TTI0 KATW XNUIKEG ICOPPOTTIEG, AV gival
OMOYEVNG N ETEPOYEVAG. (Mov. 2)
N2@ + 3H2@ == 2NH3(@)
NHals) === NHs@ + Hl@ e
SnO2@s) + 2CO@ = SN(@) + 2C02(g) .eeeriririeiiiiiiieieeeaeaaanns
Cis) + CO2g T==" 2CO0(©Q)

Aivetal n ak6Aoubn auidpoun avtidpaon TTOU TTPAYHOTOTTOIEITAI € KAEIOTO
oUOoTNUA KAl N oTToia BpioKeTal o€ KATAOTAON XNMIKNAS I00PPOTTIAG:
Cs + CO2qp = 2COg AH >0

Na ypayeTe TNV €KQPACN TNG £¢icwong TNG oTaBePAg XNUIKAG IcoppoTriag, Ke ,
TNG TTI0 TTAVW avTidpaong. (Mov. 1,5)

Na ypdweTe TTPOG TA TTOU Ba JETATOTTIOTEI N ICOPPOTTIA:
AV QUEACOUNE TN CUYKEVTPWON Tou B10¢EIdiou Tou AvOpaka. (Mov. 0,5)

av augAooupe TN Bepuokpaaia Tou cuoTAPATOS. Na dIKAIOAOYAROETE TNV
aTmravrnon oag. (Mov. 1)



r. 2¢ KAeloT6 doyeio dykou 2 Aitpwv giocdyoupe 5 mol COCI2. Ogpuaivoupe oTOUg
227 °C kal atrokaBioTaTtal SUVANIKK I00pEOTTIO CUPPWVA JE TNV TTIO KATW
au@idpoun avtidpaon:

COClz(g) = CO + Clxg

2TNV KATAOTAON XNMIKAG I00PPOTTIAg TNG avTidpaons N CuyKEVTPwWon Tou
COClg, €ivai 0,5 mol/L .

a.) Na UTTOAOYIOETE TIG OUYKEVTPWOEIG OAWV TWV AEPIWV OTNV KATAOTAON XNHIKAG

ICOPPOTTIAgG. (pov. 3)
B) Na utToAoyioeTe TNV a1TOGdO0N TNG TTIO TTAVW AVTiIdPaAOoNG. (Mov. 2)
Epwtnon 9
A. 2a¢ diveTal n 1Mo KATW avTidpaon Kauong Tou AvBpaka o€ JOpPr ypagiTn,

oToug 25 °C kai Trieon yia (1) atudéoeaipa.
Ce + O2g) —» CO2( AH° =-393,5 kJ/mol
Q) Na ypayeTte, av n avridpaon eival evddBepun 1 eEwOepun. (Mov.1)

B) Na ypdweTte TOI0 OTTO TA TTI0 KATW €vepyelakd diaypaupata A, B, I, 7 A
ek@palel TN YeTapoAn Tng evbaAtriag, AH, Tng o Tévw avtidpaong; Na
OIKAIOAOYACETE TNV ATTAVTNON 0AG PE BACN TIG EVEPYEIEG TWV AVTIOPWVTWY KAl
TTPOIOVTWV. (Mov. 2)

CO:
C+02

Mopsia avridpaong Mopeia avridpaong Mopeia avTidpacong Mopeia avTidpacng

Evépyeia
Evépyeia
O
+
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Q
d
Evépyeia
o
+
Qo
Q
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Evépyeia
o
+
o]
(9]
o]




Y) Na UTTOAOYIOETE TNV TTOCOTNTA TNG BEPUOTNTAG TTOU EKAUETAI ATTO TNV KAUON
€¢n (6) ypauuapiwv dvpaka, C, cUP@wva Pe TNV TTI0 TTAVW avTidpaaon.

(Mov. 2)

B. AiveTal n o KATW BepuoxnuIKn eCicwon:
CHa () — C@+4H AH° = +1660 kJ
Q) Na ypayete TTO0N €ival n eETABOAN TNG EVOOATTIAG KOTA TNV TTI0 KATW
BepuoxnuIKn egicwoaon. (Mov. 1)
Cg+4Hg — CHag AH= ................

B) Na utroAoyioete TN péon evBaATTia deopou, AHBs, peTagu AvBpaka Kai

udpoyoévou, C-H, oto popio tou CHs4 . (Mov. 2)
r. a) Na ypdweTe TN XNUIKA avTidpaon JETagUu Tou TTUKVOU VITPIKOU OEEO0G KOl TOU
METAAAOU TOU XOAKOU. (bov. 1)

B) Na ypdayeTe dUO TTAPATNPAOCEIG TTOU AVAREVETAI VA YiVOUV OTNV TTI0 TTAVW
avridpaan. (nov. 1)



EpwTtnon 10

A. 2TOV TTI0 KATW TTivaka divovTal TTANPOoQopieS yia Toug OeikTeg A, B, I kai A, ol
OTTOiOI €ival aoBevr) 0géa e TO YEVIKO HOopPIaKO TUTTO HA.
AgikTng Ks Xpwpua popiwv Xpwpua aviovtwyv A
A 1,2.10% KOKKIVO Kitpivo
B 1,4 .107 KOKKIvo MTTAE
r 2,2.10° Kitpivo MTTAE
A 1,1.10%2 Axpwuo lWdEg
Zntouvral:
a) Na ypAweTe TN XNUIKA €6i0WoN 10VTIOPOU TOU OEIKTN ME YEVIKO XNUIKO TUTTO HA.
(bov. 2)
B) Na ypayeTe TN oXEON TTOU TTPETTEI VA £XEI N CUYKEVTPWON TWV HOPiwyV o€
oxXéon ME TN CUYKEVTPWON TWV AVIOVTWY, £TOI WOTE VA EUPAVICETAI TO XpWHA
TWV AVIOVTWV. (Mov.1)
Y) Na utroAoyioete TNV TIUA Tou pH oTn Wvn €KTPOTTAG Tou deikTn B.  (pov. 2)
0) Na ypayete To Xpwua Tou deiktn B o€ udaTtiké didAupa pe Tipn pH=1. (pov. 1)
€) Na ypdwete TO Xpwpa Tou O¢iktn M o€ udaTIKG didAupa pe Tiury pH=9
(Mov. 1)
o1)  Na ypdyere T010G AT1TO TOUG TTI0 TTAVW O€iKTEG A, B, I' N A, €ival o
KATOAANASTEPOG YIa TOV TTPOCBIOPICHO TOU TEAIKOU ONUEIOU KATA TNV
oykopétpnon 20 mL diaAupaTtog CH3COOH 0,1 M atré didAupa NaOH 0,1 M.
(Mov. 2)
() Na ypdwete Tov KATAAANAGTEPO ATTO TOUG DEIKTEG TOU TTIO TTAVW TTIVOKA TTOU

TIPETTEI VO XPNOIMOTTOICETE VIa TN Sidkpion diaAuparog HBr 1x10™° M amrd
SiGAupa KOH 1x10° M. (Mov. 1)




MEPOZ I"": Epwrnoeig 11-12
Na amravrijosre kai 1i¢ AYO spwrtnoesis. Kals opBn amavrnon BabuoAoyeirar us déka

(10) povadeg. pH

L
12— '
EpwTtnon 11 11— : {
A. AiveTal n 1o KATW KAPTTUAN OYKOUETPNONG avTidpaong 10— '
9
€CoudETEPWONG. =
Q) Na ypayerTe: 7
()] av 10 dyvwaoTo didAupa gival Ioxupd oy, aoBeveéG ogu, i
Ioxupn Baon A acBevig Bdon. (Mov. 1) 4
.......................................................................................... -
() av 10 YETPO didAupa gival 1Ioxupd ofu, acBevég ofu, 1
loxupn Baon r aoBeviig Baon. (Hov. 1) 2 4 6810 214

(m) o€ 1010 OpYavo TOTTOBETEITAI TUVABWG TO PHETPO BIGAUPA KaTA Tn dladikagia

TNG OYKOWPETPNONG. (pov. 1)
(v)  avn o Tdvw oyKouETpnon sival oEUUETPIa A AAKOAIUETpIa. (Mov. 1)
(V) TAV TIUR Tou pH 0TO 1008UVAUO CnEio. (bov. 1)
(vi) TNV TINA TOU 1I008UVAUOU OYKOU TOU PETPOU. (Mov. 1)
(vi)  mig TIPEG pH TNG {Lovng €€0UBETEPWONG. (Mov. 2)
B. 2TOV TTI0 KATW TTivaKa oag divovTal O JETPROEIG TOU OYKOU TOU PETPOU TTOU

Kataypagenkav katd tnv oykouérpnon 20 mL diaAuparog HCOOH atro
O1dAupa KOH 0,1 M.

OykopétTpnon MpwTtn oykopéTpnon AeUTEPN OYKOUETPNON
TTPOCAVATOAIOUOU akpipeiag akpipeiag
12,5 mL 12,1 mL 12,0 mL

Na UTTOAOYIOETE TN CUYKEVTPWON TOU QYVWOTOU SIGAUNATOG. (Mov. 2)



A. Q) Na cuuTTANPWOETE TNV TTI0 KATW avTidpaon, Balovrag Toug KaTAAANAoug

OUVTEAEOTEG XPNOIKMOTTOIWVTAG TOUG apIBuoUs ogeidwaong. (Mov. 4)

FeSOs4s + KMnOs + H2SOs2 — Fez2(S0a)3s+ MnSOs + KiySOs + H20

B) Na ava@épeTe, av TTPOKUTITEI CQEAAPA OTIG TTIO KATW TTEPITTITWOEIG. ZThV
TTEPITITWON TTOU TTPOKUTITEI CPAAPA VO AVOPEPETE AV gival BeTIKO 1 apvnTIKO

Kal va SIKaIOAOYAOETE TNV ATTAVTNON OAG. (Mov. 2)

()] O paBdntig katd Tn didpkela TNG dladiKaoiag TNG OYKOUETPNONG, EETTAUVE
E0WTEPIKA KOl EEWTEPIKA TNV TTPOXO0I0A PE ATTOOTAYHUEVO VEPO KAl JETA TN
YEMIOE JE TO PETPO.

() O pabnTng EETTAUVE TNV KWVIKA QIAAN JE ATTOOTAYHEVO VEPO KAl XWPIG va TN
OTEYVWOEI HETAPEPE TE AUTH TO AyVWwOTO dIGAUMA.

B. Na eionynOeite KATGAANAO avTIOPACTHPIO BIOPOPETIKO O€ KABE TTEPITITWON YIA
va JIOKPIVETE TA TTI0 KATW (EUYN OUCIWYV YPAPOVTAS TIG KATAAANAEG avTIOpAOEIG
KQl TTapaTnPROEIG, CNPEIWVOVTAG TTOIEG OUTIES gival OUODIGAUTA OTEPEA 1
agpia. (nov. 4)
Q) Na diakpivete T0 Pb(NO3)2 atd Tov Fe(NOs3)s



B) Na diakpivete To CaCOs atd 10 NaCl

O Aigubuvrig

Neoguroc lNamaiwavvou
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