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AZKHZH 1"

14,8 g Lo KopeoUEVNG AAeLPATIKNG LovooBevolg aAkooANng A avtdpouv pe Cly mapoucia nepiooslag
NaOH kot mapdyovtal oL 0pyavikeG eVvWoelg B kal . To StaAupa ou oxnuatiletal Beppaivetal, onote
Slaxwpilovtal og KatdAANAn cuokeur oykou 1 L, atuol plog ouciog B n omola €xel avoloOnTikég
1dLotNnTEC KaL aokel mieon 6,56 atm otoug 127 °C.

Me mopatetopévn B€ppavon Tou SLOAUUATOC O OXETKA XapnAn Beppokpacia péxpl MARPOUC
g€atuong tou SlaAutn, alAd xwpic va avtibpacouv ol SLHAUUEVEC OUCIEG, OTTOUEVEL OTEPEOD
UTIOAELY O palag 81,7 g.

1.1. H avtidpaon g A pe to o0 Ttou €XEL TNV LOLA OXETIKN LOPLOKT LAl e TNV A TTAPAYEL:

A. mpomnulolooBoutuloaiBépa B. mpomaviko deutepotayr BouTtuAeoTépa
. aBaviko mpomuAeoTtépa A. Tpomavikd Boutuleotépa
1.2. O apBuoC Twv o Kal T SECUWVY TIOU UTIAPXOUV OTO aviov Tng évwong I elval:

A. 9okaL2m B. 10okaLlm R 9okaltlm A 6okaLlm

1.3. H moodtnta tn¢ ouciag B tou spwtipartog 1.1 slodyetal os doxeio oykou 4 L pe LoopopLoKn
noootnta H, otoug 127 °C kot mpaypatonoleltal n avtibpaon: aB(g) + BHa(g) = yCHa(g)+ 6Clx(g).
ATO TIC akOAOUBEG TIPOTACELG TTOU TNV adopoulv, opbn sivat:
A. 0L CWOTOL OTOLYELOUETPLKOL OUVTEAEDTEG elval 2-3-2-3 katL o C tn¢ B avayetat
B. oL cwoTol oTOLXELOUETPIKOL CUVTEAEOTEC €ival 2-3-2-3 Kal B elval To avaywylko
I. Ol CWOTOL CTOLYELOUETPLKOL CUVTEAEOTEG elval 2-2-2-3 Kal N B eivatl To ofelbwTikd
A. ol cwaoTtol oToLXELOUETPLKOL CUVTEAEOTEG elval 2-3-2-3 Kot eival HeETOBOETIKN
1.4. H péon tax0TNTA QMOKATACTACNG TNG LooppoTmiag Tou spwrtiuato¢ 1.3 petpnbnke ion pe
1,33-10° M-s? kat o xpdvog amokatdotoong Th Looppormiag sival ioog pe 5 min. H anddoon tng
avtidpaong otoug 127 °C eival ion pe:
A. 24% B. 16 % r.12% A 8%
1.5. H otaBepd K. Tng Looppomiag os uPnAdtepn Bepuokpacia amd toug 127 °C BpébBnke ion pe
4,25-103, emopévwg yia thv apdidpoun avtidpaon woxvel ot
A. AH>0 B. AH<0 r. AH=0 A. ev unopet va ektiunBel av AH>0 <0
1.6. To 1/10 tng nalog tou oteEPEOV UTIOAELMATOC TTOU £ixe oxnuatiotel cuAAéyetal kal StahUeTal o
HLKPN TTooOTNTA VEPOU OE OYKOMETPLKA GLAAN Twv 100 mL kot To SLAAUMA CUUITANPWVETOL UE VEPO
MEXPL TNV Xapayr. ATO TOo apalwpévo SlaAupa A; petadépovtal o€ KWK ¢LaAn 10 mL kot
OYKOUETpoUVTAL Le TTPOTUTIO SLdAupa A; HCI 0,3 M, tapouaia Seiktn moptokali tou peBuliou mou €xet
pKHA=3,7.
Tn oTyun NS LETABOANG TOU XpWUATOG Tou Seiktn €xouv kotavaAwBel 10 mL A; kat to Stdhupa A;
TIOU €XeL oxnuatiotel £xeL otoug 25 °C tun pH ton pe 3,0. H tiun tg otaBepdc Lovilopol tou culuyoug
NAEKTPOAUTN TNG ouolag I eivat ion pe (1)...kot to Staduvpa A; £xet otoug 25 °C T pH lon pe ..(2)..
A. 10°-9,15 B. 10°-13,00 r. 10%-13,30 A. 6,7-10°-8,85
1.7. Tu otyun mou €xouv mpootebet 3,33 mL StaAvpatog A; to pH Tou OyKOUETPOUUEVOU SLOAUATOG
elval (oo pe:
A. 2,90 B. 9,10 r. 8,90 A. 7,00

AYZH

1.1.
m 14,8
A: C,Hzy+1 CH(OH)CH; kalt n = E = Tavide (1)
mol | C,H2+1CH(OH)CH; + 4Cl;+ 6NaOH — C,H,,.1COONa + CHCl; + 5NaCl + 5H,0
n n n
PV
H B: CHCl3, katn = e 0,2 mol (2)
Ao (1) - (2): 14v+46=74, v=2, A: CH3CH,CH(OH)CHs; kol to ofU mou £xeL idlo M,=74 eival 10

CH3CH,COOH, omote o eotépag elval o CH3CH,COOCH(CH3)CH,CH3

Mapdyetal mpomavikog Seutepotayng BoUTUAEOTEPQG
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Jwotn andavinon (B)

MONAAEzZ:3
1.2. 9 o kat 1 . Zwotr andvinon (I)

MONAAEz:1

1.3. 2CHCI; +3H, = 2CH,4 + 3Cl;
O aplBuoég ofeldbwong tou C otnv évwaon CHCl; eival loog pe +2 evw otnv évwon CH, eivat ioog pe -4.
Eneldn ehattwvetal mabaivel avaywyn .

Jwotn andvinon (A)

mol | 2CHCl; + 3H, = 2CH, +3Cl;
apy, 0,2 0,2

o/m £ -3y/2 % 3y/2
wop | 0,2-y 0,2-3y/2 % 3y/2

MONAAEz:1

UCH,

1.4.(A) u=—"* Ko x= 3,2-102mol

a = o = 100-3x/0,4 =24 %
MONAAEz:3

1.5. (A)
[CH4]%-[C13]3-

— . -3 ! . . . .
[CHCI; 2 [H, P 1,1-107° < K. , emopévwg n avtidpaon eivar evdoBepun.

Itoug 127 °C: K. =
Emopévwg: AH>0.
MONAAEzZ:2

1.6. (B)

To otepeod umoOAewupa amoteAeitat and 0,20 mol CH3CH,COONa, nepioosta NaOH kat 1,00 mol NaCl.
Y10 1/10 tou Stahvpatog Ba neptéyovrat 0,02 mol CH3CH,COONa, kat 0,10 mol NaCl kaw n mol NaOH
Ka n pada Ba eival ion pe 8,17 g.

m =0,02-96 + 40-n + 0,10-58,5=8,17g «katL n=0,01 mol NaOH

Ta dAata Siiotavrat mMAnpwc, aAlAd ta tovta Na* kat Cl" dev avtidpouv pe to vepd. Ta 10 mL StaAvpatog
OYKOUETPOUVTAL HE Loxupo HCI katl tTnv otypn g HeTo oA Tou Xpwuatog Tou Sgiktn, SnAadn oto
LoodUvapo onueio €xouv KatavaAwBei: nuc= 0,003 mol. To teAkd StdAupa sival 6€vo pe pH=3 kot
oL Baoelg €xouv avtldpaoel MANPWC.

mol | NaOH + HCl — Na* + Cl'+ H,0 | CH3CH,COO" + HCl - CH5CH,COOH + H,0
apx | 0,001 0,003 0,002 0,002
o/rt | -0,001 -0,001 -0,002 -0,002 0,002

Metd tnv avtibpaon: [CH3CH2COOH]=n/VteA=0,002/0,02=0,10 M

M | CH3CH,COOH+ H,0 = CH;CH,COO" + H;0*
1/l 0,10-x X X
K.=x?/0,10=10"°
Y10 A1:[NaOH]=0,001/0,01=0,10 M kat [CH3CH,C00]=0,20 M
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M NaOH — Na*+ OH | CH3CH.COO" + H,0 = CH3CH,COOH + OH"
apx | 0,10 0,20

o/mt | -0,10 0,10 0,10 -X X X
To CH3CH,COO" eivat n ouluync Bdon tou CHsCH,COOH pe K,=10"°
K»=107°=0,10-%/0,2, ortdte x=2-10° M, SnAadh apeAntéo kat pH=13.

MONAAEZ:6

1.7. (B)
Tnv otiyun mou €xouv npootebel nyg= 0,001 mol, £xeL avtidpdoel mMAnpws to NaOH kat oto StdAupa
éxeL amopeivel [CH;CH.CO0]1=0,002/0,0133=0,15 M
M CH3CHCOO" + H,0 = CH3CH,COOH + OH"
apx 0,15
a/n X X X
Ko=10%°=x%*/0,15 ko ¥=1,22-10°M
Emopévwg: pH=9,10

MONAAE:: 4

AZKHIH 2"

H oykop£tpnon 1 Tithodotnon ival pia amod TIG IO ONUAVTIKEG TEXVIKEG TTOCOTLIKOU Tpoadloplopol
pLag ouoiag. H xnuikn avtibpaon otnv omola otnplletal n OyKOUETPNON TPETEL VAl ival TIPOAKTIKA
HovOSpoun, ypryopn Kot va UTIAPXEL TPOTIOG TPOaSLopLooU Tou LooSUVaUoU oneiou. EKTOC amo Tig
OYKOUETPNROELS EOUBETEPWONG KAl avAAoyo HE TO €60G TNG avTidpaonG TOU TPAYHATOMOLETAL,
€XOUME OYKOUETPNOELG O0feldoavaywylkeg, Katafubilong WHHATOG KAl CUMTTAOKOTIOINoNG.

Mia unnpeoia eAéyxou tpodipwv efétaoce Slokia owdnpou (cupminpwpa Satpodng) ywa va
SLATILOTWOEL AV N CWOTH TOoOTNTA OL8POoU avaypAadETOL TNV ETIKETO TOU UMOUKAALOU.

H eTwkéTa Tou UmoukaAloU pe ta mpog e€€taon Slokia
avaypadet: " 2ibnpog 14 mg/Slokio".

H moootnta tou owdrjpou o kaOe Slokio (Kupiwg wg Lovta
Fe?*) npooblopiotnke péow TIthoddTnong pe puBpoiwdeC
o6fwo SudAupa KMnO,  ouykévipwong 2,00-107 M. H
Tipoxolda Tou xpnoluomnolnnke €xel xwpntikdétnta 50,0
mL. Aéka (10) diokia Salvovtal oe UIKPR TOCOTNTA
vePOU Og OYKOUETPLKA HLEAN Twv 250,0 mL Kat To SLAAUO GUITANPWVETOL LE VEPO HEXPL TNV XOpayh.
Ao 1o SldAupa Tou oxnuatiotnke petadépovtal os SU0 (2) KwVKEG dLadeg amd 25,0 mL kat
TPAYLOTOTOLOUVTOL 2 OYKOUETPHOELS LE TO TIPOTUTIO SLAAU AL
2.1. H avtidpaon (oe tovtk popdn) mou élofe xwpo Kotd tnv Tthodotnon, Sivetal amod tn pn
LoootaBuLopévn xnUk e€iowon: MnOs (aq) + Fe**(aq) + H'(ag) » Mn*(aq) + Fe3*(aq) + H,0(8)

To ABpoLopa TWV OKEPALWY CUVTEAECTWV (VLo OAEC TIG OUGLEC) TNG TapaAmavw XNKLKNS e€lowaong ival

oo Je:

A. 15 B. 24 r.7 A. 22
2.2. [0 TOV TPOCSLOPLOUO TNG TIOCOTNTOC TOU OLdrpou, £ywvav SU0 OYKOUETPROELG E OTTOTEAECLATA
mou Slvovtal oToV MaPaKATW TVAKOL:

1" Oykopétpnon 2" OykopETtpnon
Apxikn €velén mpoxoidag (mL) 9,70 29,00
TeAwkn €vbelén mpoxoidag (mL) 29,00 48,10

Aappavovtag untdyn to LESo Opo Tou MPOooTLBEEVOU OYKoU, Bp£BnkKe OTL N uTtoAoyL{OUEVN TTOCOTNTA
Tou oLdnpoU avd SLoKIo Os OXEon HE QUTH TIOU avaypAadeTal otnv £Tkéta, givat ...(1).... KaL av to
arodeKTo 6plo opalparog eivat 3,6 % n LETPNON £XEL ....(2)....:
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A. 10,0 mg - onuavtiko odaApa B. 10,8 mg - onUAVTIKO ohaAua

. 14,0 mg - apaipa evtog Tou anodektov opiov  A. 14,4 mg - andAutn okpiBela

2.3. H aomipivn XpnOLUOTOLEITOL WG AVTLTUPETLKO KAl avaAynTiko GApUaKOo Kal TEPLEXEL WG SPAOTIKO
OUCTATLKO TNG, TNV €Vvwoh akeTUAOCAALKUALKO o€ (CoHsO4) n omola sival éva aoBevég LOVOTIPWTIKO
ofu, kabwg kot adpavei¢ evwoels. 0,758 g okovn aomipivng Aladlovtal MARPWG o€ vePO Kal
npootiBevtal otayoveg deiktn UAe tn¢ PpwHoBUPOANC. To SLAAupA AUTO, OYKOUETPELTAL UE TTPOTUTIO
Stalupa Ba(OH), ouykévtpwong 0,04 M. Otav £xouv mpootebeil 25 mL mpotunou Slalvpatog n
OUVKEVTPpWON TNG 0€lvnG popdng tou Seiktn BpéBnke 3000 dpopéc peyadlTePN Ao tnv Baotkr popdn
Tou Selktn. Metd amo tnv mpoodrkn akoun 12,5 mL npotunou SLOAUATOC N CUYKEVTPWON TNG OELVNG
pHopdn¢ Tou Seiktn PpEOnke 1000 dopég peyaAltepn amd TNV CUYKEVTPWON TNG BACLKAC LopdrG Tou
oeiktn.

H % w/w TIEPLEKTIKOTNTA O AKETUAOOCAALKUALKO 0V OTn okOvn aoTipivng kot n otabepd K, tou
OKETUAOCOALKUALKOU 0E€0G elval avtioTolya:

A.100% - 3-10* B.95%-3-10* T.90% -9-10* A.98 % -3-10°

2.4. 6 Sokia aompivng (0,6 g To KABe SLokio) Stalvovtal MANPWG O VEPO KaL IPOOTIBEVTAL OTAYOVEC
anod toug Oeikteg UmAe TG PpwpoBUUOANG, davorodBaleivng kat epuBpd tou pebBuliou omodte
npokumtouv 750 mLSaAUpatog Yz, H moootnta NaOH os mol mou nipénel va mpootebel oto Y, wote
TO TEAKO SLdAupa Ys tou Ba tpokUPEL va £XEL KITPLVO XpwHa Elval:

A. a6 0,0184 £wc 0,0189  B. peyoAUtepn amo 0,0189  T. pikpdtepn and 0,0184  A.0,0189
Aivetot 6t 6Aa T StahUpata eivat otoug 25°C drou Ky=10"1, Ta toug deiktec:

EpuBpd tou peBuliou K,=10* (kOKKLVO — KkiTpLvo)

MriAe TnG BpwpoBuuoAng Ka=107 (kitpwvo — urmAe)

DawolodpBaleivn K,=107 (GxpwHo — KOKKLVO)

AYZH

2.1. Exoupe oteldoavaywylkr avtibpaon omou petafoli A.0. Mn =2 — 7 = -5 kal LeTaBoAn
A.O. Fe = 3-2 = +1. OL OTOLXELOUETPIKOL CUVTEAEOTEG TIPOKUTITOUV LE TETOLO TPOTIO WOTE N GUVOALKN
HeTaBoAr Tou aplBuou ofeibwong Tou ofeldbwtikou (Mn0O47) va eival ion We tn ouvoAKn HeTaBoAn
TOU 0pLBuoU ofeidwaong tou avaywykou (Fe?).
MnOs (aq) + 5Fe**(aq) + 8H*(aq) » Mn*(aq) + 5Fe3*(aq) + 4H,0(€)
ABpolopa cuvtedeotwy = 1+5+8+1+5+4 = 24
Apa cwotn andavtnon ivat n (B)
MONAAEZ2:2

2.2.'0 6yKOG TOU MPOTUTIOU SLAAUMATOC TTOU KATAVAAWONKE TPOKUTTEL Pe adaipeon Twv evoeifewy

NG nmpoxotdag.
V1=29,00-9,70=19,30 mL kat V,=48,10-29,00=19,10 mL
Méoog 6pog oykou:  Vj, = N1*% _ 19,20 mL

MkMno, = €V, = 2,00 -10% - 19,20 - 10% = 38,4 - 10 mol
Npe2+ = 5 Ngmno,= 5 * 38,4 - 10°=1,92 - 10 mol = 0,192 mmol

Mpe2+ =N+ A =0,192-56 =10,8 mg

H mapamndvw moodtnta Tou oldrpou mepLéxetal oto SLAAUPA TTIoU OyYKOUETPNBnKe, SnAadn os dyko
25 mL. MNa tnv napaockeur 250 mL tou Stalbpatog xpnotpomnowidnkav 10 Siokia. Omote, 25 mL tou
SlaAuparog avtiotolyouv os 1 dlokio oto omoio Bpebnke OtL mepléxel 10,8 mg odrpou.

Mo opahpa 3,6 % £xoups: 14-3,6/100 = 0,5 mg.

H Stadopd tng Tung mou Bpnkape (10,8 mg) amod TNV T Tou avaypadeTal otnv €TkETa (14 mg)
unepPaivel Tnv T Twv 0,5 mg.

Apa cwotr andavinon eivat n (B)
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MONAAEz:7
2.3.
_[AT]1[H30%] | Kama) _ A~ +1=10-7-2.10~3 — +1=2.10—4
Ka(HA) = == 0] = [HAT ~ H30*1=1073107% ~ [H30%]=3-107" M

Nga(on)2 = ¢V = 0,04-:0,025 = 107 mol

Mo va €xoupe 6€wvo pH mpémel va neplooslel HA kaBwg to §/pa tou alatog BaA, €xet Baotkd pH.
‘Eotw OTL ap)LKa €xoupe n mol HA.

mol 2HA + Ba(OH). —» BaA; + 2H,0
apx n 103
o/ -2:10°3 103 103
TeA n-2-1073 - 103
Mo o TeAko &/pa Loxvel
[CoE] n—2-1073
H;0t| =K, ———= - 3-107* =K, - ————
Hs07) = Ka 75007 = a Ty 103
K

a=

To dtahupa tou TTPOoKUTITEL Mapapével 6€vo. Anhadn meplooelel HA.

[A"]-[H30%] _ Kapa

A-

[HA]

~TH;0%] ~ [HA]

Nea(on)2 = ¢-V = 0,04-0,0375 = 1,5-10 mol

- [H30%]=10"7-10"3 - [H30%]=10"* M

mol 2HA + Ba(OH), » BaA; + 2H.0
apx n 1,5:103
o/r -3.10°3 1,5-103 1,5-103
TeA n-3-10°3 — 1,5-10°3
[CoE] n—3-1073
H;0%] =K, - 107*=K, - ——— (2
[ 3 ] a [CB(XO'] - a 3-10-3 ( )

Amé (1), (2) mpokvmtet: Ka = 3:10% kat n=4-10"3 mol
Mum = N-M, = 4:103180=0,72 g
2ta 0,758 g okovng aormipivng meptéxovral 0,72 g HA omote n mepLektikotnta elval 95 % w/w.

Apa cwotr andavinon eivat n (B)
MONAAEZ:7

2.4.

Ta 6 Sokia aomipivng eivor 6-0,6=3,6g 13,6:095=3,42g | n= Mﬁ = % = 0,019 mol

To kaBapa kitpvo xpwua eivat petafd tTwv THwV pH (5-6) kabBwg o autr TV neploxn pH ol deikteg
npoacbibouv oto SlaAupa Ta €€RG XpwHATO:

Kokkwvo tou pebuliou: kitpvo
MrtAe TnG BpwproBupodAng: kitpvo

QawolodBaAeivn: axpwuo
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AEIKTES
Meptoy pH akhayrig xpiapartag

T T PR PR s e o o o
3 4 5 6 7 8 9 1011 12 13 14
T L L A Ll ) A A

KOKKINO TOY MEGYAIOY
(3-5) (KOKKINO - KITPINO)

MNAE THZ BPOMOOYMOAHX
(6-8) (KITPINO - MAE)

(DAINOAOQOAEINH —
(8-10) (AXPQMO - KOKKINO) k .-J-

Ma va mpokuPel 6€vo Slalupa (5<pH<6) petd tnv avtibpaon, Ba mpenel poll pe to NaA mou
mapayetal va neploceVel kal HA. Zuvenwg, avtldpd 0An n moodtnta tou NaOH.

mol HA + NaOH - NaA + H0
apx | 0,019 K

o/ -K -K K

TeA 0,019-k -—-

Aro to P.A (HA/NaA) rou mpokUTtel Bswpwvtag k mol NaOH pe 0,019 mol HA pe

K < 0,019 kataArjyoupe 106 < 3-10%(0,019-k)/k < 10° = 0,0184 < k < 0,0189

Apa cwotr andvinon eivatn (A)
MONAAEZ:4



