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OAHIIEZ

To e€eTaoTIKO dokKipio BabuoAoyeital ye 100 (EKATO) povadeg

Na atravrijoete kal ota Tpia pépn A°, B KAI " TOY AOKIMIOY

Na XpNOIMOTTOINCETE TO PUAAO ATTAVTHOEWV

Na ypdpere pe P1rAe TréEVa

Emrpémretan n xprion HOvo un TTPOYPARMPATICOPEVWY UTTOAOYIOTIKWY UNXAVWV
Agv eMITPETTETAI N XPHON CNUEIWOEWV O€ OTTOIOOATTOTE JOPPI)

Aev emTpéTTeTal N Xprion 810pOwTIKOU uypou 1 dIopBwWTIKAG Taviag

Na PEANETAOETE PE TTPOCOXN TNV EKPUWVNON TWV EPWTACEWV KAl VA QTTAVTHOETE UE
cagnveia

¢ Na ypagere KAOAPA kai EYANAINQZTA TPAMMATA

e To €€eTaoTIKO dOKipIo atroTeAciTal atro 9 (evvéa) oeAideG.

AEN OA AOOOYN ZYMINAHPQMATIKEZ OAHIIEZ 'H AIAZA®HNIZEIZ.
KAAH ENITYXIA

XPHZIMA AEAOMENA
>1a0epEG 10VTIOUOU:

K(CHSCOOH): 1,8X10-5, K(NHS): 1,8X10>5, K(HCN) =472 X 10_10, K(HF): 7,1X1O-4, KW = 10_14
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MEPOX A’: Epwrtiiosig 1 -4
Na atravrToeTe o€ OAEG TIG EPWTHOEIG.
Ka0e opBn amravrnon BaBuoAoyeital pe 5 (Trévre) povadeg (cuvolo 20 povadeg).

Epwtnon 1

a. Na uttoAoyioeTe:
i.Tn poplakdTNTA TOU SIAAUPATOG TTOU TTPOKUTITEI aTTd TN dIdAucn 6,72L aéplag
AUPWVIAG HETPNUEVA OE KAVOVIKEG OUVOAKEG OTO VEPO, WOTE VA TTPOKUYEI dIdAupa

ME Oyko 200mL. (bov. 2)
ii.Tov 6yko TOU QTTOOTAYMEVOU VEPOU TTOU Ba TTPETTEI va TTPOOTEDE OTO TTIO TTAVW
OIGAUMO WOTE N JoplakOTATA TOu va yivel 0,5M. (Mov. 2)
B. Na ypdayete Tnv avridpaon NAeKTPoAUTIKAG didoTaong (IOVTIOPOU) TNG APPwVIag oTo
vePO. (Mov. 1)
Epwtnon 2
A. Na ypdwete Ta ouluyn o&éa Twv TTIO0 KATW Bdoewv Katd Bronsted-Lowry:
(bov. 1,5)
i.CN ™ ii. NHz iii. SO4*~
B. Na ypdwyeTte TiG ouuyeic Baoeig Twv TTIo KATW o&Ewv KaTd Bronsted-Lowry:
(pov. 1,5)

i. HBr ii. H,SO,4 iii. HS™
I. MNa ng 1Mo Katw avTidpAoEq:
i.  HPO,” + H0O === H,PO, +OH

i. HPO, +OH —_

a. Na ypayete yia Tnv avtidpaon i TToio atmd Ta avTIOPWVTA CUPTTEPIPEPETAI WG OEU KAl
010 WG Bdon katé Bronsted — Lowry kaBwg kal To avtioToixo ouluyEg ogu Kal Tn

ouluyn Bdon Tou. (Mov. 1)
B. Na oupTTAnpwOoEeTe TN XNUIKA e€icwon ii €101 woTe To HPO,Z oTn i kai ii aviidpaon va
OUMTTEPIPEPETAI WG APPOAUTNG. (Mov. 1)



Epwtnon 3

AivovTal o1 TTI0 KATW XNUIKES I00PPOTTIEG:

. C g + CO2 (g 2C0 ()
ii.  2HgO, 2Hgq) + Oz
i Hyg + g === 2Hly
Na ypayere:
a. [loleg atrd TIG TTAPATTAVW ICOPPOTTIEG Eival OPOYEVEIG KAl TTOIEG ETEPOYEVEIG.
(Mov. 1,5)
B. Toug TTOPAyOVTEG Ol OTTOIOI UTTOPOUV va eTTNPEAOOUV T B€on TNG XNMIKAS
ICOPPOTTIAG TNG i. (Mov. 1,5)
Y- Tov mapdyovia o OT0iog Oev UTTOPEi va emTnpedoel T B€on NG XNMIKNAG
ICOPPOTTIAG TNG iii divovTag TNV avaloyn €¢nynon. (Mov. 1)
6. Tnv ékppaon TnG oTaBepds XNUIKAG IcoppoTriag, Ke, TN avtidpaong i.
(Mov. 1)

Epwtnon 4

2T0 EPYACTAPIO XNMUEiag utrdpxouv £¢1 doxeia (1, 2, 3, 4, 5, 6) OTa OTTOIA TTEPIEXOVTAI TA
akOAouba diaAuuarta Kal Ta oTroia €xouv OAa ouykévipwaon 0,1M,0¢€ KavoviKEG OUVOAKEG.

A: AidAupa o€ikou vatpiou

B: AiGAupa udpogeidiou Tou KaAiou
I": AiGAupa vITpIKOU 0&€og

A: AiGAupa udpoPBopIKOU 0gEOG
E: AiGAupa viTpikoU KaAiou

2T: AiGAupa Benkou ogEog

2ag diveTal o TTAPAKATW TTivakag Pe TNV TIPN pH Tou KAGBe doxeiou:

Doxeio 11 |5 |3 |4 |5 |6

pH

7 1 9 13 |3 0,7

a. Na ypdyete mo10 didAupa amé Ta A, B, I', A, E kai ZT 1repi€xetal oto KABe doxeio.

(bov. 3)
B. Na dikaloAoyAoete Tnv €mAoyr doxeiou, yia 1o didAupa E pe Bdon tnv Tiun Tou
pH. (bov. 2)



MEPOZ B’ : Epwtiosic 5 -10
Na atravrToeTe o€ OAEG TIG EPWTHOEIG.
Ka0fe opBn amravrnon BaBpoAoyeital pe 10 (déka) povadeg (cuvoAo 60 povadeg).

Epwtnon 5

2e Kevo doxeio oykou 1L kal Bepuokpaaiag 6 °C eicayovtal 4,48 L CO kai 5,4 g H,0,
OTTOU TTPAYUATOTTOIEITAI N avTidpaon:

COg + H20(g) === COyq +Hzyy  AH<O
MeTa TNV amTOKATACTAON TNG XNMIKNG 1I00pPOTTIag N cuykEvipwaon Tou CO; gival 0,05 M,
EVW N Bepuokpacia TTapauével oTabepn.

a. Na uttoloyioeTe:

i.  TIg TTOOOTNTEG OAWV TWV AEPIWV OTNV KATAOTACH XNMUIKAG I00pPOTTiag.  (Jov. 3)
ii.  Tn oTaBepd xnUIKNG I00ppoTTiag, Kc. (Mov. 1,5)
iii.  Tnv amédoon a, TG avtidpaong. (Mov. 1)

B. Na xapaktnpioete 10 €id0¢ TNG avTidpaong (evdOBepun /e¢wBepUn). (Mov. 0,5)

Y- Na ypdyete TG €1TnNPeAlouv, HOVOAEKTIKA (augdvetal / pelwveTal / Kapid
METABOAR) o1 TTapaKATwW TTaPAYOVTEG: (Mov. 4)

augnon TnG Bepuokpaaiag
augnon Tng TTieong
TpooBnkn CO

TTPOOOAKN KATaAUTN

rwn R

i.  Tn oTaBepd XnUIKAG IcoppoTTiag (Kc).
i. TNV ammodoaon (a) TNG XNMIKAS avTidpaong.

Epwinon 6

A. AiaBétoupe udartikéd didAupa Ba(OH), mrepiekTikdTNTOG 3,42 % K.0. (W/V), 0TOUuG 25 °C.
a Na ypdyete Tnv €¢iowon NG NAeKTPOAUTIKAG didoTaong Tou Ba(OH),. (Mov. 1)
B. Na uttoAoyioeTe TN CUYKEVIPWON TWV AVIOVTWY UBPOLUAIOU Kal TwV KATIOVTWV

udpoyovou oTo didAupa. (Mov. 3)
Y- Na umohoyioete Tnv Tipn Tou pH Tou dioAupatog Tou Ba(OH),. (bov. 1)

B. ¢ 450 mL &iaAUpartog NHz, 0,5 M trpooTifevral 50 mL diaAupaTtog HCEL 1M.
Na uttoAoyioceTe To pH TOU PUBPICTIKOU SICAUPATOG TTOU OXNUATICETAl. (Mov. 5)



EpwTtnon 7

A. Aivovtal ol TTI0 KATW XNUIKEG aVTIOPACEIG:
ii. CH3COONa ) T HCt (agq) ———>

a. Na CUPTTANPWOETE TIG AVTIOPACEIG . (Mov. 3)
B. Na ypdawete Tov Adyo yia TOV OTTOIO TTPayUATOTIOIEITalI N KABE avTidpaon.(pov. 1,5)

B. Aivovral 5 g kpauatog Cu-Mg ta otroia avtidpouv pe didAupa HCEL 2M. Katd tnv
avTtidpaon eAeuBepwvovtal 1,12 L agpiou X 0€ KAVOVIKEG CUVONKEG.

a. Na ovopaoete 10 aépio X Kal va ypAWETE Eva TPOTTO AViXVEUONG TOU. (Mov. 1)
B. Na ypdweTe TIG XNUIKES ECICWOEIC TWV AVTIOPACEWYV TTOU TTPAYHATOTTOIOUVTAl.
(nov.1,5)
Y- Na utroAoyioeTe:
I. TNV EKATOOTIOId oUOTAON TOU KPAUATOG. (Mov. 2)
ii.  TOov Oyko Tou dlaAupaTtog HCE 2M Ttrou artraiteiTal. (Mov. 1)

Epwtnon 8

Miypa atroteAcital ammd xAwpiouxo appwvio (NH4CE) kai avBpakiko varpio (Na,COg).

MNa tov mpoodiopioud TNG CUCTACAG TOU TTPAYMATOTIOINONKE N TTIO KATW TTEIPAMUATIKN
dladikaaia.

2€ TT000TNTA TOU Miypatog ion pe X ypauudpia, TTpooTéONKE TTEPicoEla SIAAUNATOG
NaOH kai 1o piyua Bepudvonke eAa@pd. At Tnv avtidpaon eAeubepwONKe To agpio (A),
oykou 1,12L o€ KaVOVIKEG OUVONKEG.

2¢ véo Ociyua Tou piypaTtog kKal TToootnTa ion e X ypauudpia, TTpooTéBnKe TTEpicoeia
dloAupatog HCE. Atmé Tnv avtidpaon eAeubBepwbnke 10 aéplo (B), oykou 2,24L o¢
KQAVOVIKEG OUVONKEG.

ZnTouvral:
a. Na ovoudoete Ta aépia A Kal B kal va ypayeTe atro Eva TPOTTO avixveuong Toug.
B. Na ypAaweTe TIG XNUIKES ECI0WOEIC TWV AVTIOPACEWY TTOU TrpaypaTonow']emEzSY. ?
Y- Na utroAoyioete Ta ypaupdapia Tou piypatog X ( NH4CE + Na,CO3) EEEX j;
EpwTtnon 9

A. 2¢ dU0 OYKOUETPIKEG PIAAEG uTTdpyxouv dioAupéva oTtnv A: 0,25 mol CH3COOH,oTn
B:1,12 L HCt oe kavovikég ouvOnkes. O Oykog Tou OIOAUPOTOG O KABE OYKOUETPIKN
@1aAn givar 500 mL.

a. Na ypdyete TIG XNMIKES €6l0WOEIG NAEKTPOAUTIKAG didoTaong (IovTiIopoUu) Twv TTIo

TTAVW OUCIWV. (bov. 2)

B. Na uttoAoyioete 10 pH TwV diaAupdTwy A kai B. (Mov. 3)

B. Na Bpeite TN poplokOTATA TWV TTIO0 KATW OIAAUPATWY YPAPOVTAG KOl TIG XNMIKEG
€€l0WOEIG NAEKTPOAUTIKAG dIdoTAONG (IOVTIOHOU). (Mov. 5)

a. AigGAupa HCN pe pH= 4,68
B. AidAupa Ca(OH), ye pH=12



EpwTtnon 10

A. Na ypaweTte Tov apiBud oeidwong (A.O) Twv OTOIXEIWV TTOU €ival UTTOYPAUUIOKEVA
i K2g207 ii. QEO4 iii. Hz iv. NH4+
(Mov. 1)
B. Aivovrtai o1 M0 KATw 0geId0avaywyIkeéG avTIOPATEIG:

i ....NH3z + .... CuO ——> ....N2+....Cu +....H,O
ii. ...Cu+ ... HNOg(nUKV()) CU(NOg)z +....NOs + ..... H,O

a. Na CUPTTANPWOETE TOUG OUVTEAEOTEG TWV AVTIOPACEWV (VO O€ICETE AVAAUTIKA TIG
METABOAEG TwV apIBUWY O&EidwoNG TwV OTOIXEIWV OTIC OEEIBWTIKEG KAl TIG
AVAYWYIKEG OUTIEG). (Mov. 3)

B. Na ypawete 1010 €ival N OEEIDWTIKI OuCia yia TNV KABe avTidpaon.
(Mov. 1)
y- lNa v avtidpaon ii va ypaweTte dUO EUPAVEIG TTAPATNPNOEIG TTOU TTapouaidovTal
Katd TNV OIGPKEIQ TNG avTidpaong KaBwg €TTiONG KOl O€ TTOIEG OUTIEC OPEIAETAI N
TTapATENON. (Mov. 2)

. O TpwToAuTIKOG SeikTng HA eival aoBevég povottpwTikd ofU pe Ks=10". H &&ivn
Mopen Tou HA €xel KiTpivo Xxpwa, evw N BAcIKA Tou £XEl IWOES XPWHA.

Na egnynoete 11 xpwua Ba atrokTAoel didAupa HCE 0,1M av TTpooBEoeTe yia oTayova Tou
o¢eikTn HA. (Mov. 3)



MEPOX I'": Epwriosig 11-12
Na atravrioeTe o€ OAEG TIG EPWTNHOEIG.
Ka0fe opBn amravrnon BaBuoAoyeital pe 10 (déka) povadeg (cUvoAo 20 HovadEeg).

Epwtnon 11

Aivetal n o KATW KAPTTUAN €EoudeTépwaong n otroia deixvel Tn PETABOAN Tou pH o€
ouvapTnon ME TOV OYKO TOU METPOU KATA TNV Tropeia piag oykopétrpnong 10 mL
aAyvWOTOU JoPIaKOTNTAG dIOAUUATOG.
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a. Na emAé€ete TToIa OTTO TIG AKOAOUBEC OYKOMETPAOEIG, AVTITIPOCWTTEUEI TNV TTIO
TTAVW KAPTTUAN £E0UBETEPWONG. (Mov. 1)
i. Mérpo HCt/ AyvwoTto NaOH
ii.  Métpo HCE / AyvwoTo NH3
iii.  Métpo NaOH/ AyvwaoTto HCH
iv. Métpo NoOH / AyvwoTto CH3;COOH

B. Na emMAEEeTE TO €i0OG TNG OYKOUETPNONG TTOU TTAPICTAVEI N TTIO TTAVW KAUTTUAN,

oguueTpia A aAKaAIPETpIa. (Mov. 1)

Y- Na ypayeTe TIG OUCIEG TTOU UTTAPYXOUV OTO BIGAUUA TNG KWVIKAG QIAANG OTa onueia
TNG KANTTUANG A, B, I kai A. (Mov. 2)

6. Na utroAoyioeTe TN HOPIAKATATA TOU AYVWOTOU BIAAUPATOG av N JoplakdTNTA TOU
METpou givarl 0,1 M. (Mov. 2)

€. Na utroAoyioeTte TO TTEXA TOU DIOAUPOTOG OTAV TTPOCTEBOUV OTO AyvWOoTOo JIGAUNA
5mL pétpou. (bov. 2)

oT.Na avagépete av o deikTng pe Ks=10" eival KaTGAANAOC yI' QUTHA TNV OYKOUETPNON KAl
va BIKAIOAOYNOETE TNV ATTAVTNOT OOG. (Mov. 1)

¢. Na ypdwete TI €idoug o@aApa Ba TTPOKaAETEl n TTapoudia QuoaAidag aépa OTo
EOWTEPIKO TOU OIPWViou, KATA TN HETAPOPA TOU AyVWOTOU, OIKAIOAOYWVTOG TNV
aTTAVvTNor 00C. (bwov. 1)



EpwTtnon 12

270 €pyaoTAplo 0 OTeEPEdS €vudpog Benkog oidnpog (FeS0,4.7H,0) TTou dIaBETETE
TTEPIEXEI EEVEG TTPOONICEIC. MaBNTAG yia va eAéygel TNV KaBapdTNTa TOU aKOAoUBNnoE TNV
MO KATW TrelpapaTikni diadikaoia. Zuyioe 20g akaBaptou £vudpou Belkou o1drpou Kal
Ta OIEAUCE O€ ATTOOTAYUEVO VEPO OTTOU Onuioupynoe €va  OidAupa 250 mL . Me tnv
BonBeia oipwviou, 10 mL Tou diaAUpaTog autou oykopeTpriOnkav pe KMnO4 0,025M
0&IVIOPEVO PE HaSO4. TpayuatoTroinoe TPEIG OYKOUETPAOEIG

Kartéypaye 1a aTTOTEAECUATA OTOV TTI0 KATW TTiVOKQ.

OykopéTpnon 1" Oykopuétpnon | 2" Oykouétpnon
TTpocavaToAiopoU | akpifeiag akpifeiag

TeAIKn évdeign 20,2mL 40,15mL 60,2mL

Apxikr évagien | Mt 20,2mL 40,15mL

Aivetal n avtidpaon:

FeSO, + KMnO4 + H, SOy ——» F82(SO4)3+ K.SO, + MnSO4 + H,O

<

. Na Bpeite TOUG OUVTEAEOTEG TNG TTIO TTAVW AVTIOPAONG. (Mov. 2)

a
B.

Na uttoAoyioeTe TOV 1I000UVAUO OYKO TOU UTTEPUAYYaVIKOU KaAiou, KMnQOy.

(Mov. 1)
Na utroAoyiocete TN poplakdTNTa Tou diaAUuuatog FeSO,4 ocup@wva YE TN XNUIKA
eCiowon TnG avtidpaong. (Mov. 3.5)
Na utroloyioeTte TNV % w/w (Katd pdada) TTeEPIEKTIKOTNTA TOU KaBapou €vudpou
Benkou o1dApou (FeS0O,4.7H,0). [FeSO4 + 7TH,O —» FeS0,4.7H,0] (bov. 2,5)
Na xapaktnpioete To o@AAua TTou Ba TTpokUWel BETIKO | apvnTIKO, av KAtd Thv
Mo TAvw OoyKouéTpnon XpenoiygotroinBei didAupa HNO3 yia v oéivion Tou
dloAUpaTog. Na dIKaloAOYyNOETE TNV ATTAVTNOT COG. (Mov. 1)

TEAOZ ESETAZHZ

AIEYOYNTHZX

AANEEaVOPOG AnunTpiou



