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TO ESETAZTIKO AOKIMIO AMOTEAEITAI ANO AEKAENNEA (19) ZEAIAEZ
OAHIIEX
e To £€eTaOTIKO dOKiuIo BabuoAoyeital ye EKATO (100) povadeg.
e To €€eTOOTIKO dOKipIo aTroTeAeiTal ammd Ta uépn A’, B  kau M.
o Na ypa@eTe Pe HEAAVI PTTAE.
e Na ammavtioete oe ONEZ TI¢ epwTAoeig oe ONA Ta pépn.
o Acgv emmitpétreTal n xprion d10pBwTIKOU UAIKOU.
o EmmpémreTal n Xxpnon un TpoypaupaTtiCOPEVNG UTTOAOYIOTIKAG UNXAVAG.
e Na ypagere KAOAPA kai EYANAINQZTA.
e O1atravtioeig va 6080Uv 0T £EETAOTIKO DOKiWIO
XPHZIMA AEAOMENA: KCH;COOH=1,8x10", KNH; =1,8x10°
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MEPOZ A’: EpwTtioeig1 -4
Na atmravTiioete o€ OAeg TIG epwTAOEIS 1 - 4.

Kafe op0n atravrnon BaduoAoyeital pe mévre (5) povadeg (ouvoAo 20 povadeg).

Epwtnon 1

a) T1 ekppAadel N HOPIAKOTATA VOGS DIAAUUATOG; 1.
B) loieg gival o1 povadeg EKPPAONG TNG HOPIAKOTATAG; 1.
Y) Z€ 400mL aAatdvepou TTepIEXovTal 5,859 kabapou xAwplouxou vaTtpiou. Na 1.
Bpeite TN poplakdOTNTA TOU dICAUUATOG.

8) AloAvovTal 58,89 H,SO,4 o€ vepd, otmdTe TTpokUTTITOUV 500ML SIoAUPATOG. 2.

Na uttoAoyIoTEi:

i. N % w/v (% K.0.) TTEPIEKTIKOTNTA TOU SIGAUUATOG.

ii. N poplaKOTNTA TOU dIGAUUATOG.
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EpwTtnon 2

a) AiveTal o KATW N YPAQIK TTapaoTacn TTou agopd Tnv avTtidpaon:

A+B —> T
i. Na onUeIwoEeTe OTN YPOQPIKA TTAPACTACH TNV KAPTTUAN TTOU QVOQEPETAI OTO 1.
avTidpwv A Kal oTo TTpoidyv I.

ZUyKeévTpwon. C
moiL) PR
Xpovog, t(s)
ii. Na dwoete pia ouvtoun €¢iynon yia tnv €mAoyA oag. 1.
B) e doxeio oTaBepou dykou 5L kal oe oTaBEPr Bepuokpaaia eiodyovTal 2 mol
NG évwong A kal 2mol Tng évwong B, oTToTE TTPAYUOTOTTIOIEITAI N TTAPOKATW
XNMIKA avTidpaon:
Ag t 2By —> T

H avTidpaon oAokAnpwvetal o€ 10 min.
Na uTToAoyioETE:
i. TIC CUYKEVTPWOEIS TV TPILV ouciwv A, B kai I aT1o TéAog TS avTidpaong. 1,5p.
ii Tn péon TaxuTnTa TNG avTidpaong oTo XPoviko didotnua 0-10 min. 1.5u.
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EpwTtnon 3

A)
a) Moieg avTidpdoelg ovoualovTal aUPidPOUEGS;

1.

B) AivovTal o1 TTI0 KATW I00PPOTTIEG.
AvTidpaon A: CaCOg3 ) 2 CaOg) + COz (g
Avridpaon B:  2HIlg 2 Hyg) + I

i. Na TIG XOpaKTNPIOETE WG OPOYEVEIG 1] ETEPOYEVEIG.

1p.

ii. Na ypawete Tn oxéon tng otabepdc TN XNMIKAG 1coppoTriag (Ke ) yia TIg TTIo
TTAVW aP@idpoueg avTidpdoeig A Kal B

AVTIOPAON A: e

AvTidpaon B:  ciieiiiiiiieen

2M.

iii. & Tola/eg atrod TIG TTI0 TTAvw avTIOPAcEIG, N METABOAR TNG TTiEoNg dev £TTNPEAlE!
TN B€0N TNG XNUIKNAS 100pPOTTIOG KAl YIATi;

1p

Epwtnon 4

MNa kaBepia atrd TIC TTI0 KATW 0&E1Id0avVayWYIKES avTIOPATEIG:

a) Na Bpeite TOUG OUVTEAEOTEG, BeixvovTag TIC HETABOAEG TWV apIBuwyV o&eidwaong,
Kal

B) va dnAwaoeTe 1010 €ival TO 0EEIBWTIKO Kal TTOI0 TO AVAYWYIKO CWHA.

i Ag + HNO; — AgNO3 + NO + H,O

OEEIOWTIKO CWHA: .vvnvneeneennnes AVOYWYIKO OWHA: ..veeineianne.
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il. cO + KMnO, + H,SO, — CO, + MnSO, + K,SO, + H,O 1,5p
OEIDWTIKO CWHA: w.vvenienanenn. AVOYWYIKO CWHOE .ovveeeieeeeaaeanennn. 1o
AKOAOYOEITO B MEPOZ

Mépog B': EpwTtiRoeig 5-10
Na atravriioete o€ OAeg TIg epwTROEIG 5-10.
Kafe op0n atmravrnon paduoAoyeital pe 10 povadeg (cuvoAo 60 povadeg).
EpwTtnon 5
a) & doyeio oykou 2L TtotroBetrBnkav 4 mof N, kai 10 mof Hy . Metd tnv
atrokaTtaoTaon TNG XNUIKNG 1I00pPOTTIOG:

Nog + 3Hyy == 2NHoz(g), Bpébnkav oTo piyda 6 mot NHs.

Na uttoAoyioTouv:
3M.

i. H otaBepd xnUIKAG ICOPPOTTIAG.
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ii. H atrédoon ¢ avtidpaong.

B) Ti ovopdaleTal evEPYEIQ EVEPYOTTOINONG; 2.
Y) Na egnyAoeTe TTWG 0 KATaAUTNG £TTNPEACEI TNV TaXUTATA PIOG avTidpaong, JE 3.
Bdon Tn Bewpia TWV CUYKPOUTEWV.
Epwtnon 6
a)
i. Na trepiypdyete pe 11010 TPOTTO UTTOPEI VO TTAPACKEUAOTEI OTO EPYACTAPIO QEPIO

. 2.
udpoxAwpio (HCY).
ii. Na ypayete Tnv avTidpaon TTapaocKeUrS Tou agpiou udpoxAwpiou TTou EXETE 2.

TTOPACKEUATEI JE TNV TTIO TTAVW TTEIPAUATIKY Kivnon.

6/19



B) To kaBapo kai Enpd aépio udpoxAwplio pe Baon Tnv Bewpia Twv Bronsted-

Lowry dpa wg o&u vai r} oxl; AIKaloAOyAOTE TNV ATTAVTNOT 0AG.

2.

Y)

i. Na eionyn6eite TTeIpapaTiko TPOTTO avixveuong Tou agpiou udpoxAwpiou,

divovTag Kal TNV KATAAANAN avtidpaor. [o10 To EuavES ATTOTEAECUA KAl OE TTOIN

ouaia ogeiAeTal;

ii. Na ypawete Tnv avtidpaon didAuong TNG TTapatmévw ouciag 0To VEPO Kal Va
aimioAoyAoeTe TI XapakTipa (6&ivo i Bacikd) £xel To diIGAupa, pe Bdon Tn Bewpia

Twv Bronsted-fowry.

4.

Epwtnon 7

a) Trovoudloupe ouCuyég CeUyog 0&€0G - BAOEWG;

1.

B) Na cuuttAnpwaoete avdAoya ToV TTAPAKATW TTiIVAKA.

O=EA SYZYTEIZ BASEIZ BAZEIZ SYZYTH OZEA
HNO; N
HSO, CH3COO'
NH, " Hs0"

3.
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Y) ZTIG TTI0 KATW XNUIKES EEI0WOEIG va UTTOdEICETE Ta oUCUYN Ceuyn og€og — Baong
Katd Bronsted—Lowry.

+

HCOOH + NH; =~—= HCOO + NH.

+
NH: . H:O  =—= NH, + H,0O

2.

%)

i. TravapéveTe va TTapaTnPrOoETE, av 0€ OOKIMACTIKO CWARVA TTOU TTEPIEXEI JIKPN
TTOOOTNTA OTEPEOU XAWPIOUXOU APUWVIOU, TTPOCBECETE MIKPF TTOOOTNTA
dlaAupatog NaOH.

1p.

ii. Na ypayete Tn XNUIKA avTidpacon TTou TTPAYUATOTTIOIEITAI TNV TTIO TTAVW
TTEIPAMUATIKA Kivnon.

1p.

iii. 2T OUVEXEIQ OTO OTOWPIO TOU BOKIMACTIKOU CwARva TTAncidaloupe dINBNTIKO
XOPTi EUTTOTIONEVO HE DEIKTN QAIVOAOPOAAEivN.

A) Ti avapéveTe va TTaPATNPAOETE;

B) MNou ogeileTal N eTaBoArn auTn;
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EpwTtnon 8

a) AivovTtal Ta TTI0 KATW CEUYN OUCIWV:

A) didAupa NaxCOs3 kail didAupa NaSO4
B) didAupa Pb(NOs3), kai didAupa Fe(NOs3)3
N didAupa apaiot H,SO4 — didAupa apaiot HNO3

i. MNa kaBe €va atrd T1a 1Mo TTAvw CeUyn va TTPOTEIVETE AVTIOPACTIPIO, DIAPOPETIKO
o€ KAOE TTEPITITWON, ME TO OTTOIO VA UTTOPEITE VA OIOKPIVETE TIG OUO OUCTIEG. 2€
KAOE TTEPITITWON VA AVAPEPETE TIG TTAPATAPHOEIG TTOU AVAPEVETE, WOTE VA
OIAKPIVETE TIG OUCTIEG TOU KABE CeUyoug.

ii. Na ypaweTte OAEG TIG XNUIKES AVTIOPACEIS TTOU TTPAYUATOTTOIOUVTAI O€ KABE
TTEPITITWON.

3p.

3M.
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B) Zag divovtal duo Ouoleg KappoBeAdveg A kail B. H A €xel TepyaxioTei o€ JIKpA
KOMMaTakia. Kal o1 dUo kap@ofeAoveg Exouv ToToBeTNOEi o€ didAupa HCE 1M.

A — OO [

B ::l
Mola atrd TIG dUo KapoReAdveg Ba avTiIdpdael TIo ypriyopa; AIKAIOAOYACTE TNV 1p.
QaTTAVTNOT) 00G.
Y) Zag divovtal dUo duola KoppdTia Taviag Mg, A kai B, 0,5cm 10 kaBéva. To A 1.
KOMUATI ToTTOOETEITAI O€ DOKINAOTIKO owArva TTou TrepiExel 0,5M didAupa HCY,
evw 10 B o€ dokipaoTikd cwArva tTou TrepiExel 2M didAuua HCHL.
Na ypdyeTe TI avap€veTe va TTapaTnpioeTe divovtag TTANen €€nynon.
8) Z¢& TTOI0 CUPTTEPACUATA KOTAAAYETE e BAON TIG TTEIPAUATIKES KIVAOEIG TOU ([B) 2.
Kal Tou (y) epwTAuarog; E¢nynorTe.
Epwtnon 9
a) Na utroAoyioeTe T0 pH TwVv akOAoUBwWV dIOAUPATWV:

1.

i. AlaAUuatog NaOH 0,01M
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ii. AilaAupatog H,SO,4 0,5M 1p.

B) Na utroAoyioeTe TNV JOPIAKOTATA TV aKOAOUBWYV SIGAUUATWY 2.

i. CH3COOH pe pH=3

ii. AiGAupa appwviag pe pH=11,5

y) MNoodtnTa 2,75g akdBaptou oidripou avTidpd Pe Trepicoeia apaioU SIOAUPATOS
H,SO,4 cupewva ue Tnv avridpaon:
Fes) + ap. H2SO4@q) = FeSO4(aq) + Hzg)

To dIGAUPA TTOU TTPOKUTITEI CUMTTANPWVETAI JE VEPO PEXPI OYKOU 250mL.

20 mL a1ré 10 SIGAUNA AUTO OYKOUETPABNKAV PE TTPOCPATA TTOPACKEUATHUEVO KAl
TITAodoTnuévo didAupa KMnO4 0,025M otnv Trapouadia H,SO,4. ATrairi@nkayv

30 mL Tou péTpou.

i. Na ypayeTe Kai va I000TaBUIoETE TNV avTidpacn PETAEU TOU OEIVIOPEVOU ME 1p.
BeIKO 0gU BIAAUNATOC UTTEPUAYKAVIKOU KaAiou Kal Tou B€lkou o1drpou.

FeSO, + KMnO4 + H,SO, —
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ii. Na utroAoyioeTte TN HOPIAKOTNTA TOU OIOAUMOTOG TOU FeSO,. 3p.

iii.  Na uttoAoyioeTe TNV £TTi TOIG €KATO KATA PAla (Yow/w) TTEPIEKTIKOTATA TOU 1.
akdBapTou o1dfpou o€ Kabapod aidnpo.

iv. TaTi 70 didAupa Tou KMNnO4 TTPETTEN Va gival TTPOCPATA TTAPACKEUACUEVO KAl 1.

TITAOOOTNUEVO;

Epwtnon 10

a) Molo atrd Ta akOAouba diaypduuaTa TPOXIOKWY gival adUvaTto CUMPWVA PJE TNV | 2H.

aTTayopeuTIKr) apxr Tou Paufi. Na dikaloAoyrnoeTe TNV €TTIAOYH OAG.

OO0
OO OOO®
W OO®
O M OO
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B) Aivovtal oI TTapAKATW NAEKTPOVIOKESG DOUEG
A) ,Mg: 1s?2s*2p°®
B) oF: 1s%2s°2p°
M - ,,C¢: 1s%25°2p°3s23p°®
A.  (C:1s%2s'2p°
Mola/eg atro TIG NAEKTPOVIAKEG DOMEG QVTIOTOIXOUV OE€:
i. OepeAdN kKataoTaon atépou
ii. Aleyeppévn kKatdoTaon atdéuou

iii. Aopn 16vTog

2.

Y) Na ypawete TNV NAEKTPOVIOKK dOUNA HE TN HEBODO TWV TPOXIAKWYV
(1ss1s%2p.....) yia To GTopo Tou Bavadiou, ,5V.

2.

5)

i. To BnpuA\io, 4Be, eival auéTaAho oToixeio Kal £xel NAekTpoviakr Soun 1s? 2s?.
O1mrwg @aivetal atrd TN dour Tou, OEV TTEPIEXEI HOVAPN NAEKTPOVIO OTNV EEWTEPIKN
oTIBGda Tou. Na dIKaloAOYAOETE PE BACN TN Bewpia TwV TPOXIOKWY TTWGS TO
BnpuAAio oxnuariCel otnv évwon BeCE, 800 ouolotroAikoug deopous. Na o¢€iteTe
€TTiong e oUPPOAa Lewis TNV NAEKTPOVIAKK) TOU OOWI).

1.5p.
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ii. Na dIKaloAoyAoETE TOUG 6 OPOIOTTOAIKOUG DECUOUG TTOU OXNMPaATiCel TO Bgio Pe Ta
ofuyova oTo Jopiou SOz, pe BAon TN Bewpia TWV ATOUIKWY TPOXIOKWY Kal Va
OcigeTe ye oUUPBOAa Lewis Tnv NAeKTPOVIOKHA TOU dOUN.

2,5H.

AKOAOYOEITO I'" MEPOZ

MEPOZ I'': EpwTtRotig 11-12
Na atravrioeTe o€ OAEG TIG EpWTAOEIGT1-12.

Kafe op0n atravrnon BaduoAoyeital pe 10 (déka) povadeg (oUvoAo 20 povadeg).

Epwtnon 11

AiveTal N 0 KATW KAUTTUAN oykopéTpnong 20 mL udaTikou diaAuuatog o&éog HA
ME TITAodoTNuEVO didAupa NaOH 0,1M:

14
12
10

pH

e T S R O |
3

25

Viyaon(mL)
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a) Na ypdyete o€ TT0I0 ONUEio TNG KAUTTUANG oykopétpnong (A,B,IN,A) To udaTikd
OIGAUPA TNG KWVIKAG PIAANG TTEPIEXEI HOVO:

L GAOG: e

(T 0 7,Yo Ul (o {1 ST (o o N,

ii.ogu:

IV. GAAG KOI OGU & wrveveeennreenans

B) Na uttoAoyioeTe:
i. Tn popiakdTNTa TOU SIGAUPATOG TOU 0g€0G HA.

ii. To pH Tou apyikou d1IaAUpaTog Tou 0&€og, av n oTabepd dIA0TACHG TOU gival
Ko€ = 2.10. (xwpic TN XPAon TNS KAuTruAng)

iii. To pH Tou dIAAUPATOG TTOU TTPOKUTITEI, OTAV OTO APXIKO SIGAUUA €XOUV
TrpooTedei 6ML diaAupatog NaOH 0,1M.

1p.

1p.

4p.
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Y) Na eTTIAEGETE TTOIOG ATTO TOUG TTAPAKATW OEIKTEG €ival KATAAANAOG yia Tnv TTI0 1p.
TTAVW OYKOMETPNON KAl YIATi;

i. MopTokaAi Tou peBuhiou Ks =10

ii. ®avohogBaheivn Kz =107

0. Na ypdwete av dnuioupyeital c@aApa Kai 11 €idoug ( BeTIKO 1 apvnTiKG) aTnv TTI0 | 1.
TTAVW OYKOUETPNON €GOUDETEPWONG OTAV KATA TNV TTPOETOINACTIA TNG

OYKOMETPNONG N TTPOX0I0A CETTAEVETAI HOVO PE ATTOOTAYUEVO VEPO TTIPIV TO
YEMIOPA TNG PE TO PETPO. Na dIKAIOAOYACETE TNV aTTAVTNON 0AG.

EpwTtnon 12

A) ¢ pia epyaoTnpiakr) Goknon XnIKAG looppoTriag, sixate JEAETAOEI TNV

avTidpaon PeTatl FeCls; kat NH4SCN. Ta evudatwpéva kamidvia Tou Fe®* 1o

O1dAupa FeClz avTidpouv ue Ta Belokuaviouxa avidvra SCN', Ta oTroia TTEPIEXOVTAI

oT1o diIdAupa BelokuavioUXou auuwViou, CUPNPWVA PE TNV TTIO KATW XNMIKA

eCiowon:

% -

[Fe(H,0)e]*" + 6SCN° <—— [Fe(SCN)e]3 + 6H,O n

FeCls; +3NH,SCN ——> Fe(SCN); + 3NH4C!

To didAupa Tou FeCl; gival kagé, Tou NH;SCN  dxpwpo, Tou NH4CE axpwpo Kai

Tou Fe(SCN); aipatdypoo.

i. Z€ TTOIa IGVTA OPEIAETAI TO XPWHA TOU SIGAUNATOS TOU TPIXAWPIOUXOU CIOAPOU; 0,5u.
ii. 210 SOKIUAOTIKO CWARVa TToU TTEPIEXEI TO BIdAUUa Tou FeCls, TTpooBETOUNE 0,50.
MIKpr TTo00TNTA SIGAUNATOS BEIOKUAVIOUXOU AUUWVIOU KAl QVOKIVOUUE TO ’
OOKINAOTIKO owArva. To didAupa JETATPETTETAI OE AINATOXPWO (S1dAupa A).

MpAyeTe TO XNMUIKO TOU IGVTOG OTO OTTOI0 OQEIAETAI TO XPWHA AUTO.

iii. Na eg€nyfoete, SIkaloAoywvTag TNV aTrdvinof oag, TI QVAPEVETE Va
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TTAPATNPNOETE, OTAV TTPOCOECETE OTO DOKIUACTIKO CWAAVA TTOU TTEPIEXEI TO
O1dAupa A:

a) pikpr TToooTnTa dlaAupatog FeCls

1.

B) pikpry TToooTNTA dlaAUpaTog NH,SCN lp.
iv. Mg TpooBnikn o1o dIGAupa PUIKPAG TTOOOTATAG VEPOU KAl 0TI CUVEXEIQ
Bépuavong Tou SIOAUPATOG Yia 5 AeTTTd o€ UDPOAOUTPO, TO DIGAUMQ PETATPETTETAI
O€ QVOIKTO KA®E AXpwHO.
o) Na xapakTnpioeTe TV avtidpaon Ty

[Fe(H,0)e]** + 6SCN° = [Fe(SCN)¢]>  + 6H,0

w¢ evdOBepun N e€wBepnN.
B) Na dikaloAoynoete TTANPWS TNV ATTAVTNOH 0AG OTO EPWTNUA IV (). 1.
B) Na cuuTTANpPWOETE KAl VA ICOCTOBUICETE TIC TTAPAKATW XNMIKES avTIdOpdoelS. Na | 4p.

€ENYNAOETE ETTIONG O€ OUVTOWIQ, YIOTI QUTEC TTPAYUOTOTTOIOUVTAI, SNAWVOVTAG
TTapAAANAQ Kal TO EPPAVES ATTOTEAEOHA. ZNnuEiwon: H kaBe avtidpaon
OUUTTANPWVETAI OTN HOP®N TTOU divETAl.

(AQ"(ag) + NOT ag)) + (H" ag) + Cl (aq) >

Na,COs3 ()t HC? (aq) -

K2C03 (aq) + CaCEZ (aq) 9
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y) H utrepxAwpudpia gival Evag 1aTpIkdG 6POG, TTOU XPNOIYOTIOIEITAI VIO VO
TTEPIYPAYEI TNV UTTEPEKKPION UOPOXAWPIKOU 0EEOG (aUENON TNG TTEPIEKTIKOTNTAG
o€ UdPOXAWPIKG 0&U) OTO YaOTPIKO uypo. H utrepxAwpudpia ekdnNAwveTal PE
TTOVOUG Kal KAYIPO (KAOUPEG) OTO OTOUAX!, KUPIWG META Ta yeupaTta. EkdnAwveTal
KAl JE GAANO CUPTTTWHATA OTTWG VAUTIA KATT. @EPATTEUTIKA OUVIOTATAI N XPAon
avTIOEIVWV PAPPAKWY, OTTWG €ival TO YAAQ TNG payvnoiag.

To y&Aa NG payvnoiag UTTapxel OTa QaPUOKEIa 0 U0 HOPYEG. Z€ DIoKia (XATTIA)
Kal o€ UypO OKeUaoua. To dpaCTIKO CUCTATIKO TOU PAPPAKOU gival TO UdPOEEIDIO
Tou payvnoiou, Mg(OH),. H docoAoyia Tou uypou @apudkou TTou CUVIOTATAl ATTO
MIa @apuakoflounyavia gival 425mg Mg(OH), avd koutaAdki dnAadn
425mg/5mL.

2€ KABe TTapTidA TTAPAYWYNG TOU QAPUAKOU TTPETTEI VO EAEYXETAI N TTAPATTAVW
doooloyia.

‘Evag XNUIKOG, yia va eAéyEel T doooAoyia Tou uypoU OKEUAOPATOG O€ KATToI
TTaPTIOA, EPYACTNKE WG £EAG:

Mpe 20mL atré 10 UyPS OKeUOOHA Kal Ta oyKouéTpnoe pe didhupa HCE 2M. ‘Ekave 2
OYKOUETPNOEIG Kal BPAKE OTI 0 HECOG OYKOG TOug fTav 29,3mL.

i. Na KAveTe TOUG ATTAPAITATOUG UTTOAOYIOUOUG, WOTE VA ETTIRERBAICETE TV
TTapatmdvw docoAoyia Tou uypoU @apudkou o€ yaAa TnG payvnoiag.

1.
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ii. Na Bpeite TNV £TTi TOIG €KATO KATA OYKO (YW/V) TTEPIEKTIKOTNTA TOU OKEUAOUATOG | 1M.

o€ Mg(OH),, WoTe AuTA va avaypagei oTnV €TIKETA TOU KABE uypoU Qapudkou.

TENOZ EZETAXHX

O1 31IBAOKOVTEG KABNYNTEG: O AicuBuvTAg

NikoAaidng Nikog B.A.A lwavvou Mdapiog

MouokaAAng lMavikog
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