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Z1aBepéc NAekTPoAUTIKNG diaoTaong: Kcnscoon= Knns=1,8x%107°, Kuen=4.2x1071°

Fpappopopiakoc 6ykog acpiwv oe Kavovikéc ZuvOnkeg = 22,4 L,

Khcoon= 1,6x1074

OAHITEX

e To eferaoTiké dokipio Pabuohoyeital pe EKATO (100) povadec.

¢ Na aravrioete Kai Ta Tpia pépn A°, B° KAI " TOY AOKIMIOY.

e Na ypayete TIC amavTioelC od¢ oTo £E€TAOTIKG JOKilIO, OTOV KEVO XWpo,
HETA amd KAOe gpwrnon.

e EmitpémeTal n xpAon Hovo pn wpoypapHaTI{OHEVWY UTOAOYIOTIKWY HNXAVWV.

o Acv emiTpéneTAl N XPAON ONUEIWOEWY OE OTTOIAONTOTE HOPPH.

o Acev emitpéneTal n xphion d10pOwTikoU UYpoU K S10pOWTIKAC
Taiviag.

e Na HeAETROETE e TPOOOXA TNV EKPWVNON TWV EPWTNOEWV KaAl vd ATAVTAOTE
pe oaghiveia.

e Na ypapete KAOGAPA kai EYANATNQZITA.

e To eeTaoTikd dokipio armoteAcital and (13) ocAidec.

AEN ©A AOOOYN ZYMTTAHPQQMATIKEZ OAHITEZ 'H ATAZAZHNIZEIZ.
KAAH ETTITYXIA




MEPOX A’: Epwthoeic 1 - 4

Na arnavrnoete oe 0Aeg TIC epwThoeic 1 - 4.

KaBe opOn arnavrnon paBuoAoyeitar pe 5 povadeg (olvoro 20 povadeg).

Epwrnon 1

A. i. Na oupmAnpwoete Ta ouluyh oféa kai Ti¢ ouluyeic PAoeic oToV o KATW
Tivaka.

Zuluyécg ofu 2uluyng pdon
H20
+ ............ HSO ,
NH4 ..................................
................................. CN
(Hov.2)
ii. Na ypayeTe 800 (2) améd Ti¢ o Tdvw XNHIKEC evWaoeIg R TToAudTopIkd 16vTa
TTOU CUUTTEPIPEPOVTAI WC APPOAUTEG OTIC KATAAANAEC OUVONKEC.
AHQOAUTNG 1 ¢ e AHQPOAUTNG 2 6 .
(pov.1)
B. i. Na avagépeTte olo¢ amod Toug o Tavw NAEKTPOAUTEC gival TTio 10XUPAC, TO
CH3COOH n 1o HCI. (dov.1)

ii. Na ypdyete Tnv avtidpaon tovTiopou (didotaonc) Tou oikol oféoc, CH3COOH, aTo
VEPO.
(pov.1)
Epwrnon 2

A. Na umroAoyioeTe Tn HoplakoTnTa LdaTikoU diaAlpaTtog udpoleidiou Tou varpiou,
NaOH, mou mepiéxel 1 g ouaiag oe 250 mL diaAbparog.

(Hov.2)
B. Na umoAoyioeTe Thv Tiph Tou pH Tou udaTtikoU diaAbpatog CH3COOH 0,1 M, o¢

Oeppokpaocia 25 °C.

(pov.1)



. Na ypdyeTe dimtAa amd kdOe pia amo TIC o KATW XNUIKEC 100pPOTTiEC, AV gival
OHOYEVAC N ETEPOYEVAC.
(1) Nz (g) + 3Hz2 (9) —_— V4] = K3 (o ) IR
() NHa4I (s) == NH3(g)* HI(g) .orrrrrrrrmrremrriemrieer s
(1) SnO2 (s) + 2€0O(g) — Sn () +2C02(g) cooomvveeeeecee e
(iv) C(s) + CO2(g) —  2C0(9)
(Hov.2)
Epwrnon 3

A. Na umroAoyioeTe Tov apiBué oeidwanc (A.O.) Tou dvBpaka, C, OTIC TTI0 KATW
XNUIKEC EVWOEIC KAl TTOAUATOHIKA 16VTA:

cOz CH4 , CaC:

(Hov.2)
B. a. Na PdAeTe aToIXEIOUETPIKOUC OUVTEAEDTEC OTNV TTIO KATW o c1doavaywyikn

avTtidpaon (xpnoiomoiwvrag Toug A.Q. ).

NaBrO + NHs —  NaBr + N2 + H20

(Hov.2)

B) Na ypdyeTe Tola ougia o 1dWveTal Kai ola ouadia givar o eIdWTIKA 0TV IO
Tdvw XnWikA avTidpaon Thg epwrhong (B.a) .

O&eidwveTal To/n :
O€e1dwTIKO cival To/n :

(pov.1)

Epwrnon 4

A. Aivovtai Tpia Soxceia, Xwpic eTIKETEC, 0TA oTroia TTEpIEXOVTAl Td akOAouBa
oTepea:
MgCOs, Nacl, Pb(NOs):

Na eionynBeite amAd xnuikd meipduara, mou Oa gag emiTpéWouv va
TPoodiopioeTe To dOXEIO OTO OTIOIO TTEPIEXETAI TO KAOE 0TEPED. Ta
avTidpaoThpla Tou €xeTe oTh 81dBeon aag sivar H20 kai didAupa NaOH povo.
Na dikaioAoynoeTe Thv amdvrnon oag.



(Hov.3)
B. Na umoAoyioeTe Tov d0yko diahUpaTtoc HBr 0,4 M mou xpeidaleTar yia Thv
e€oudeTépwon 30mL diaAupatog AI(OH)3 0,8 M.

(pov.2)
MEPOX B': Epwrnoeic (5 - 10)

Na aravrioete oc 6Aec Tic epwtnoeic (B - 10). KaBe opOR amavrnon
PpaBuoAoyeital pe 10 povadec (oUvoAo 60 povadeg).

Epwrnon 5

2 & Kevo doxeio aTtaBepou dykou 10 L siodyovrar 2,5 mof SOz kai 1,5 mof Oo.
AiatnpwvTag otaBeph Tn Beppokpacia otouc 227 °C, amokaBioTatal n XnHIKA
I00ppoTia:

2502(9)+02(9) <=  2S03(9)
2Tnv KatdoTacn 1coppoTiag mepiéxovral oto doxeio 160 g SOs.
Na umoAoyioeTe:

a) Th oUoTdon Tou piypatog 10oppoTiac oc mof.



(Hov.4)

B) TNV TIUA TNC 0TaBepdc XNUIKAG 10oppoTiag, Kc.

(pov.2)

y) Thv amédoon Tn¢ avridpaonc.

(pov.2)

d) Na dnAwoeTe g petaPpdarAetar (au§dveTai, peiwveTtar i Tapapéver h idia)
n amédoon TNG TIO TAVW 100PPOTTIAG, OTAV YiVOUV O TTI0 KATW HETAPOAEG:

i. yeiwon Tou Oykou Tou doxeiou, SilaTnpwvTac atabeph Th OcppoKpaaia.

ii. abfnon Tng ouykévipwong Tou ofuyovou, diaTnpwvTac otaBeph TN
OEPUOKPATTIA KAI TOV OVKO. .....oceeeeeee e cee et s eee e en s et ens s eessenssssas s e

(pov.2)
Epwrnon 6

AVo pabnréc oykopétpnoav 100 mL diaAuparoc CH3COOH pe didAupa NaOH
0,2 M, mapoucia katdAAnAou dciktn. Tia Tnv TARpn €foudeTépwan Tou
d1aAUpartog Tou CH3COOH amaitouvrar 50 mL diaAUpatoc NaOH.

a. Aé6nkav otoug dUo padntéc o1 deiktec HA kar HB. O 3ciktng HA éxel
o1aBepd didoTtaong Kna=10* kai o deiktng HB, Kre=10"°. O évag padnrhc



yia va mpoacdiopioel To TEAOG TNG OYKOWETPNONG Xphoidotoinae To O€ikTh
HA kai o dAAo¢ padnTig To deiktn HB.
i. Na €&nynoeTe viati civar amapaitntn n Xphoh 8e€ikTn oTnv TIo TTdvw

oYKopETpPNON.

ii. Na ppeite Tn {Wwvn eKTPOoTAG KAOe JeikTN.
iii. Na dikaioAoynoeTe mo10¢ HaBOnTng €kave opOn emiAoyn deikTn.

(uov4)

p. H mo kdTw mepiypaph avagépetar oth diadikacia mou akoAouBnaoav ol
HaONTEC yia TOV TTOCOTIKO TTPOadIoPIoHO TNC OUYKEVTPWONG Tou d1aAUUATog
CH3COOH .

—émAuvav Thv Tpox0ida He ATTOOTAYHEVO VveEPO KAl Tn YEHIOAV HE TO
di1dAupa Tou NaOH.

2Tn ouvéxela EEmMAuvav eOWTEPIKA TO OIPWVIO HE ATTOOTAYHEVO VEPD
Kalr ge 1o d1dAupa Tou CH3COOH kai T1o yépioav pe To idio didAupa
HEXP! TN Xapayh.

MeTépepav  oe  kKaBaph KWVIKA  @idAn, Tnv omoia EémAuvav
TPONYOUHEVWCE HOVO HE amooTaypévo vepd, To didAupd TTou TTeplexoTav
0TO OlpWvVIo. Xpholdomoinaav Aiyeg atayoveg deikTn.

=ekivnoav Tn di1adikacia TNG OYKOUETPNONG, XWPIC va avTiAngBOouv oOTI
eixe eykAwpiotei puoaAida aépa oTo akpoUaio TG TTPoxoidag.

i. Na e€nyhoeTe moie¢ amd TI¢ Mo TAVW TEIPAUATIKEC KIVAOEIC 0dhyoUv o€

opdAla atov umoAoyiopd ThG ouykévrpwong Tou CH3COOH kar moieg
dcv odnyouv oe opdAua.

ii. ZTIC TEPIMTTWOEIC OQAAPATOC, va SNAWOETE av To apdApa cival BeTIKO Q

apvnTiko.

(uov())



Epwtnon 7

Na ypdyere:
i. TIC TTapaTnpnoeig TTou Ba kdveTe, KABWG Kal

TIC avTioToIXEC XNHIKEC e€loWaelc TwY avTIdpdoswy TToU TpaylaTomoloUvTal KaTtd
TNV eKTEAEON TWV TTIO KATW TTEIPAPATWY:

. 2& HIKPA TT000TNTA piIviopdTwy ai1dnpou, Fe, TpooTéOnke mepigoeia diaAUparog

udpoxAwpikoU o éoc, HCR.

. 2& HIKPA TToodTNTA 0TEPEOU PpwiioUxou appwviou, NH4Br, mpooTéOnke didAupa

udpoeidiou Tou vartpiou, NaOH. Z1o dokipaoTikd owAhva TtAnaidler 3inBnTiko
XdpTi 0TO OTI0i0 UTIApXOUV 0TaAYOVEC paivoAopBaAsivng.

. Z& HIKpA TToo6TNTA 0TepeoU XAwploUxou vaTpiou , NaCl, mpooTéOnkav Aiyeg

oTayoveg TUKvoU BeiikoU oféocg, H2SO4. ZT0 doKIpaoTikO owAARva TAnoiIdleTe
dINONTIKO XaPTi OTO OTTOi0 UTTAPXOUV OoTayoveg hAlavlivng.

. Ze didhupa AI(NO3)3 mpoaTéBnkav Aiveg ataydveg diaAlpatog appwviag, NHs. ZTn

ouvéxela mpoaTEéONnke Tepicgocia diaAUpartog appwviag, NHs.(uévo tnv e€iowon pe
TPodOhKn Aiywv otayovwy NH3).

. 2.€ HIKpA TT0o0TNTA 0TEPEOV avBpakikou vaTtpiou, Na2CO3, mpooTéOnke didAupa

udpoxAwpikoU o éoc, HCR.

(pov.5x2)

Epwtnon 8

A. Na eionynBcite meipapatikn diadikacia yia Tn didkpion Twv o KATw ouciwv. Na

avagépeTe To AvTIOPAOTAPIO TToU Ba XPNOIHOTIOINGETE, DIAPYOPETIKO 0 KADE
TEPITITWON, KAl VA YPAYETE TIC TAPATNPNOEIC TTOU Oa KAVETE.

i. 27eped Na2CO3 - Z1eped CaSO4



ii. AidAupa Ba(NO3)2 - AidAupa NaNOs

(Hov.4)
B. Z¢ KAc10T6 doxeio amokaBioTdral n XnHIKA 100ppoTTia cUHPWvaA Pe TNV avtidpaaon.

CuClz + Na250s =— CuSOs4 + NaCl
TTpdoivo FaAalio
MaBntéc TomoBéTnoav To doxeio oc moTApI (€0ewC He TAyYWHEVO VEPO Kal
Tapathpnoav 0TI To didAupa amé mpdaivo €yive yahdlio kal amogdaioav OTi n
avTidpaon civar e€wOeppun. Na ypdyeTe av oUPQWVEITE R dIAQWVEITE E TOV 1IGXUPIOUO
TOUG Kal va diIkaioAoyNoETE TNV ATTAVTNON 0dG.

(uov4)

. Z¢ doKIpaoTikO owAnva amokadioTaral h o KATw IcoppoTTia:
2cr02” + 2H' == 0T+ HO
KiTpIVO TTOpTOKAAI
a) Na ypayete 11 Oa TapathphoeTe av oTov o Tdvw SOKIPAOTIKO OwWAAvVA
TpooOéoeTe:
i. didAupa udpoxAwpikou oféoc, HCI,
ii. d1dAupa udpoeidiou Tou vatpiou, NaOH
(Hov.2)

Epwrtnon 9

a. AiaBétoupe 1 Aitpo udarikoU diaAUpaTog appwviag, NHs, 1,25M. Na
uttoAoyioeTe To pH Tou Tio Tdvw d1aAlpaTog.



(Hov.2)
p. AidAupa A tapaokeudoTnke pe avduiEn 400 mL diaAUpaTog appwviacg,
NHs, 1,25 M ka1 600 mL diaAupaTog udpoxAwpikou oféoc, HCE, 0,5M. Na
uttoAoyioeTe To pH Tou diaAlparog A .

(Hov.2)
v. TToia 1816TnTa £x€1 To didAupa A Tou epwThAnaTtog (P) kai g ovopddeTar;

(bov.2)
3. Av oTo o Tdvw didAupa A TpoaBéaoupe vepd, To pH Ba auénbci, Ba
peiwOei n Ba tapapeivel To id1o Kai yiaTi;

(pov.1)
e. TTooa ypappdpia vitTpikoU appwviou (NHaNO3) pémer va diaAuBolv o éva

AiTpo d1aAUpaTog appwviag (NHs) 0,1M, woTe va mapaokeuadoTei
puBUIoTIKG SidAupa pe pH=9;

....................................................................................................................................................

(1ov.3)



Epwtnon 10

A. a. Na umroAoyioeTe Tov apiBuéd oeidwong Twv UTOYPAUHIOUEVWY OTOIXEIWY OTIC
akOAoUBEC TTEPITITWOEIG:

H3PO4 CO>
Ca(NO:). clo,
(Hov.2)
B. Na dnAwoeTte av o1 akdAouBec peTaPpoAéc apioTdvouv ofcidwan h avaywyn.
a CuD —» Cu
p) CO —> CO:
(pov.2)

B. Na ppeite Toug ouvteAeoTég TnG TapakdTw of e1doavaywylikng avTtidpaong Kai va
kaBopioeTe To 0§ €IOWTIKO KAl TO AVAYWYIKO owpa.

HI + HNO;3 — I, + NO + H20

OCeIdWTIKO OWUA: ..., Avaywyiko owpd: ...................
(Hov.3)
. Na umoAoyioeTe To pH Twv TI0 KATW diAAUHATWY.
1. Ba(OH). 0,05M
n.HCN  0B5M  Knen=4.2x10710
(pov.3)

10



MEPOX '': Epwrthoeig 11-12

Na aravrioete oe 0Aeg TI¢ gpwTthoeig 11-12.

KaBe opOnR amavrnon PpabuoAoyeitai pe 10 povadec (oUvoro 20 povadec).
Epwrnon 11

A. Aivovtai Ta o kdTw U3aTikd diaAUpara idiag HopIakoOTNTAG:
i. CH3COONa i. HCI iii. NaCl  iv. CH3COOH v. NaOH

a) Na Ta TomoBeThgeTe aTo o KATW PEAOG KaTd oeipd auEnong Tou pH Toug.

v

AUgnon
(Hov.2)

B) Na ypdyete Tn XnHikh avtidpaon udpoAuong Tou dAato¢ CH3COONa.

(pov.1)
B. Kpdpa amoTeAcital amé dpyupo kai yeuddpyupo (Ag - Zn). 10 ypappdpia Tou
Kpdpatog avTidpoUv pe apaid didAupa Beikol oféog, H2S04, kai mapayovtar 1,12 L
aepiou X o€ KAVOVIKEC OUVONKEG.
a) Na ppeite Tnv ekatoaoTidia cUOTACh ToU KPAUAToq.

(Hov.2)
B) Na mepiypayete pia meipapaTiki d1adikagia, e Thv oTroid PTTOPEITE va aviXveUoeTe
TO aéplo X KAl va YpAYeTE Th OXETIKA XNUIKA avTidpaon.

" (ov2)

11



. Aivovtal o1 mapakdTw mepImTwoeig avdpeiéng diahupdtwy. Na aiTioAoyhoeTe o¢
TTold TepimMTWon mapaockeudleTal pubuioTIkG d1dAupa Kai 6TTou auTto cuppaivel va

uttoAoyioeTe To pH Tou.
a) 100 ml HCI 0,1 M ka1 50 ml NaOH 0,1 M.
p) 100 ml CH3COOH 0,1 M kai 50 ml NaOH 0,1 M.

Epwtnon 12

A. To dimtAavo didypappa tapioTdvel Thv KaumUAn
oykopéTpnong 25 mL udaTikoU SiaAUpaTog |
ouagiag X, pe mpéTumo didAupa (péTpo) HCI 0,1 M 1
i NaOH 0,1 M mapouaia Scikth HA. |

a) Na xapakThpioeTe TRV OYKOPETPNON AUTA WG
oUpETPia A AAKAMIHETPIA; ..o B

(pov. 1) 6

B) Na emAé€eTe olo amd Ta mio KATwW diaAuaTa, St
ytopei va eivar To dyvwato didAupa

Kal va 01kaioAoyhoeTe Thv ATdvTNON 0dg. 2

HNOs, NHs3, KOH, HCI T

(wov.3)

(ov2)

v) TToio ypduua, A-E, amé autda mou divovTal oTh ypd@IkA TapdoTach, avTITPoowTeUEL:

i. To onueio 100duvayiag; ...
ii. Tov 1000Uvayo dyko;

iii. To onpeio 6mou oTo 6|a)\uua uTtdpx el HOvo aAac_;

iv. To onyeio 6mou aTo didAupa uttdpxel dAag Kai o§u;

12

(pov.2)



8) MeTagu moiwv Tipwv pH kupaiveTtal (katd mpoaéyyion) n {wvn e{oudeTépwang;
(wov.1)
g) O deiktng HA éxe1 pKa=7,3.To xpwua Twv adidoTatwy popiwv Tou deiktn HA givai
KiTpIVO Kal TwV 16vTWV Tou A~ gival PmAe.
- TToia €ivair h epydoipn {wvn Tou J€iKTh; . .
- Av KaTd Tnhv apamdvw oykoHEéTpnon npooesoouus oTo 6|a)\uua TO Bsmm HA TOTE
TO XpWwHa Tou Ba civai:
I e , TTPIV dpXiOOUHE TNV TTIPOGONKN Tou TTPATUTTIOU S1aAUpaToC.

T e , 0Tav éxoupe poaBéael 25 ml mpdTutou diaAlparoc.
T e , 0Tav éxoupe tpoaBéael 40ml mpdTuTOU d1aAUpaAToC.

(Hov.2)
B. Aivetai n ocipd 1oxUo¢ Twy oféwv: HNO3 > H30+ >HF > NHZ > H20

Na dnAwoeTe Tipog Tola kaTeVBuvon (apioTepd/de€1d) ival HETATOTIIOUEVEG Ol
ETOUEVEC I00PPOTTIEG:

i.HNOs+F  — NO 5 + HF oot

—_—

i HF+NHs == NH+F
iii. NH} +H:0 <= NHs + Hs0 ™
iv.NH; + H:O == NH,+OH
(Hov.2)

*xxx KAAO KAAOKATIPT ****
AiguBlvTpia

Kupiakf TTamavrwviou
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8) MeTagu moiwv Tipwv pH kupaiveTtal (katd mpooéyyion) n {wvn e{oudeTépwaong;
(wov.1)

g) O deiktng HA éxe1 pKa=7,3.To xpwua Twv adidoTatwy Hopiwv Tou deiktn HA
gival KiTpIvo Kai Twv 16vTwy Tou A~ civar pmAe.

- TToia €ivair n epydoipn {wvn Tou d€iKTh; ..

- Av KATd Thv TTapamdvw oyKopETpNnon npooeeoouus oTo 6|aAuua TO Bsmm HA

TOTE TO XpWHa Tou Ba civar:

L e , TTPIV dpXiOOUHE TNV TIPOGONKN Tou TTPATUTTIOU S1aAUpaToC.

e e , 0Tav éxoupe tpoaBéael 25 ml mpdTuTou d1aAlpaToc.
T e , 0Tav éxoupe tpoaBéael 40ml mpdTuTOU d1aAUpaToC.

(Hov.2)
B. Aivetai n ocipd 1oxUo¢ Twy oféwv: HNO3 > Hso+ >HF > NH} H20
Na dnAwoeTe Tipog Tola kateVBuvon (apioTepd/de€1d) ival HETATOTIIOUEVES
0l ETTOUEVEC I00PPOTIIEC:
iLHNOs+F == NOj + HF i
ii. HF + NHS3 —— NH, +F
iii. NHZ + H20 — NH;3 + H30+

—_—

iv.NH; + H.0 ~— NHZ+OH_

(Hov.2)
------- KAAH ETTITYXIA -------
-------- TEAOS --------
*xxx KAAO KAAOKATIPT ****
EIZHIHTEX ZB.A. AiguBUvTpIa

Mavvdkng XapaAdumoug Tavvdkng XapaAdumoug Kupiakn TTamavrwviou



