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1. TitAog Zevapiou

ATAAYKAAIJA THXY OI'KOMETPHXHYX ME XYNAYAXMO ITPAI'MATIKOY KAI EIKONIKOY
EPI'AXTHPIOY
2. EptrAekOpEVEG YVWOTIKEG TTEPIOXES

Xnueia: Oykouétpnon

Tdageig oTig otroieg atreuBuveTal: Xnueia I 1agng Aukeiou OeTikg KateuBuvong.

3. Tvwoeig Kal avTIAQPEIG TWV HaBnTwyv
MPOAMAITOYMENEZ 'NQZEIX
O1 pabntég Ba TrpéTTel va:
e AVOQPEPOUV TOV OPIoHO TwV 0EEwV Kal Baoewyv Katd Bronsted — Lowry kai kata Arrhenius.
e YPAQYOUV TN XNMIKA €€icwaon TG avTidpaong evog otéog ue pia Baon.
e utroAoyiCouv 1o pH gvog dIlaAUPATOG av yVwpPIiCouv TN CUYKEVTPWON TOu 0€ 0gU i BAon.
e xpnoiyotroiouv Tnv e€iowon Henderson — Hasselbalch yia va utroAoyifouv 10 pH €vog
pUBUIoTIKOU SIGAUPATOG.
e TTEPIYPAPOUV TNV €EAPTNON TOU XPWHATOG €VOG TTPWTOAUTIKOU O¢ikTn a1rd 10 pH €vdg
dloAUpaTOG.

e METPOUV TO pH pE TTEXANETPO.

Ol ENAAANAKTIKEZ IAEEZ TON MAGHTQON KAl Ol AYZKOAIEZ 2THN AIAAZKAAIA THZ
OrKOMETPHZHX

H evétnta TNG oykouéTpnong atroTeAei €va agloonueiwTo KOPPATI TNG UANG Tng Xnueiag I
Aukeiou. Autd o@eileTal OTO YEYOVOG OTI N OYKOWETPNON €ival pia KaBapd £pyacTnPIOKN TEXVIKN
TTOOOTIKOU UTTOAOYIOUOU MIAG OUCiaG. 2XUVETTWG av ) OI0A0KAAIQ TNG TTEPIOPIOTEI OTNV KOBEDdPAG
d10aoKaAia e TRV Xprion MOVO Tou paupoTrivakdad, ol JadnTtég dUoKoAa Ba avTIAng@Bouv Tn AoyiKA N
oTroia TNV JIETTEL.

Katd tnv didackaAia o kaBnyntng UtTopei va €pBel avTINETWTTOC PE EVAANOKTIKESG 10€EC TwWV
MOBNTWV, oI OTToiEg £xouv OlaPOoPPWOEi KATA TNV TTPONYoOUMEVn OIOOOKAAId Twv OZEwv Kal
Baoewv. O1 106€e¢ auTéG TTPETTEI va AVIXVEUTOUV OTnV apxf TNG O1000KAAIQG WOTE va Yivel n

KAatdAANAn diaxeipion Toug. Q¢ TTapddelypa PTTopei va ava@epOei 0TI apKeToi HaBnTEG Bewpouyv OT



«Io0uOoPIaKES TOOOTNTES OéwV Kal Baoswyv avridpouv kai divouv oudérepo SidAuua». H
I0€a AuTr PTTOPEI va BlaXeIPIoTEl JE TNV oyKouETPNOoN dlaAUpaTog aocBevoug ogéog 1.x CH3COOH
pE d1aAupa NaOH oT1o 100dUvVap0 onuEio TNG OTToiag TTPOKUTITEI AAKOAIKO SIGAUMQ.

2€ AuTO TO TTAQICIO, N agloTToinon Twv dUVATOTATWY TTou TTpoo@épouv ol TIE kai 1diaitepa Ta
EIKOVIKA €PYQOTAPIO OTNV avATITUEN OIBACKAAIWY YIA TNV QVTIMETWITION QUTWV TWV JaBnoloKwy
OUOKOAILV €XEI HEYAAO DIDAKTIKO EVOIAPEPOV. ZUYKEKPIPEVA TO EIKOVIKO EPYACTHPIO MTTOPEI va Pag
TTPooPEPEl Eva agldAoyo TTEPIBAAAOV OTTOU UTTOPEI VA Yivel XEIPIOPOG OIAQOPETIKWY TTOOOTATWY
o&éwv Kal Baoewv aAAd Kal UANIKWY TTou Ba Atav aduvaTtov va Xpnolyotroinbouv oTta TTAdiola piag

OXOAIKNG EPYQOTNPIOKAG AOKNONG €iTe Adyw €TTIKIVOUVOTNTAG €iTE AOyW KOOTOUG.

4. Xt1é)0I
O1 yabntég oTo TEAOG TOU Oevapiou Ba TTPETTEl va:

e avayvwpifouv Tn OuvartdTNTA TTOCOTIKOU TTPOCOIOPIONOU dIaAUPATWY OCEwv | PBAcEwv JE
OYKOMETPNON ME TTPOTUTTA dIOAUUATA.

e ava@épouv Tn dla@opd PeTatu TeAIKOU Kal I00OUVAUOU onuEiou.

e KATAOKEUAZOUV TIG KAWTTUAEG OYKOMETPNONG WG YPAPIKEG TTAPACTACEIS TNG oxéong pH=f(V),
O1T0U V 0 OYKOG TOU TTPOCTIBEUEVOU TTPOTUTTOU AVTIOPACTNPIOU.

o ETTIAEYyOUV TOV KATAAANAO Oe€ikTn pEoA aTrd TNV KOAUTTUAN OYKOMETPNONG Kal TO 1000UVOUO
onueio.

e £QapPOlouV TN dladikacia TTPORBAEYN — TTEIPAPATIKOG EAEYXOG — €EAYNON.

5. AoyioHIKO
Ta AoyiouIK& TTou XpnolyoTrolouvTal gival:

e 710 «IrYdium VLab». To Aoyiouikd mmapéxel Eva mepIBaAAov epyaciag OTTou 0 JabnTtAg JTTopEi
va Xpnoigotroifoel dIaAluaTta 1IoXupwv aAAG Kal aoBevwyv NAEKTPOAUTWY, OEIKTEG, YUAAIKA
OTTWG TTOTAPIA (ETEWG, KWVIKES QIAAES KOl TTPOX0IOEC OGAAG KAl TTEXAUETPO.

MAeovekTAuaTa a1rd TN XPron Tou Aoylouikou gival OT:

a. armaAAdooel ammd Toug KIVOUVOUG TTOU UTTEICEPXOVTAI KATA TNV OIaXEIPIoN TwV YUAAIKWY Kal
GAAWV OKEUWV.

B. amraAAdooel atrd Ta AVAPEVOUEVA OQAAPATA OTIG METPAOEIS TOUu pH Adyw Tng o&UuTnTag TOU
XPNOILOTTOIOUPEVOU VEPOU E€iTE TTPOKEITAI VIO VEPO TNG BPUONG EiTE yIa ATTIOVIOPEVO, KABWG
auTto atmmoppoPd CO, atrd TNV aTudoPalpa.

Y. TTapéxel Tn duvartdTnTa yia TNV TTPAyUaToTToinon Jey&dAou apiBuoU OyKOUETPHOEWY aTTd TOUg
idloug paBbnTég, ol otroieg Ba Tav adUvaTo va TTPAYUATOTTOINBOUV OTN XPOVIKN JIGPKEIQ MIAG

OIDAKTIKNG WPAG.



2T0 AOYIOMIKOG €XOUV EVOWPATWOEI Ta aTTaITOUPEVA APXEIQ YIA TIGC OYKOUETPAOEIG TTOU Ba
ekteAéoouv o1 padntéc. H mpdofacry Toug yivetar amd To HEVOU «apXeEio» ETTIAEyovTag
«Avolyya epyaciag» Kal avoiyovrag 1o KAt@AAnAo kaBe @opd apxeio (m.x «Oykouétpnon
IOXUPOU 0EEOGR).

MelovEKTNUa TOUu AoyIOMIKOU €ival OTI dev PTTOPE va yivel atroBrikeuon Tng d1adikaoiag
0€ KATTOIO €VOIAUECO ONMEIO WOTE VA CUVEXIOTEI OE ETTOUEVN DIOAKTIKA WPA.

e 710 «DBLab» 1 o «MultiLab». To Aoyiopiké DBLab trapéxer tn duvardtnrta xeipiopyou Tou
MultiLog kai Ang dedopévwy Pe TN XpAon Twv aicbntripwyv Tou. ETITTAE0V, TO AOYIOUIKO divel
TN duvaToTNTA ETTEEEPYATIOC KAl EKTUTTWONG TWV YPAPIKWY TTAPACTACEWVY TToU AauBdvovTal.
Ta dedopéva 1Tou Aaupdavovtal PJITopouv va ¢axBouv Kal va avaAuBouv TTEPAITEPW ME TN
XPron Tou Aoyiouikou «Excel».

To KUpIOTEPO TTAEOVEKTANATA OTTO TN XPHON TOu AOYIOUIKOU gival OTI TTAPEXEI TN dUVATOTNTA
Tautdxpovng TTPOROANG TNG YPAPIKNAG TTapdoTacnS Kal Anwng &edopévwyv Kata tn OlIapKEIa
€VOG TTEIPpANaTOG. ‘ETOI uTTOPEi VA Yivel QUEDTN OUOXETION TOU TTPOCTIOEPEVOU OYKOU BIAAUUATOG
Kl TNG TIMAG Tou pH.

MelovEKTNUA TOU AOYIOMIKOU gival OTI N HETPNON VOGS PEYEBOUG OTTWG YIA TTAPAdEIYUA TO
pH yiveTar ouvaptioel Tou Xpovou. QG atToTEAEOHA, N YPAQPIKA TTapdoTaon TTOU TTPOKUTITE
€ival OTNV OUYKEKPIYEVN TTEPITITWON PH-XPOVOG. TO OUYKEKPIMEVO MEIOVEKTNHA OUWG Oev
eTNPEACeEl TN PO TOU OEVAPIOU KABWG XPNOIYOTTOIEITAl HOVO yIa TNV TTOIOTIKY TTapouCiacn Twv
MeTaBOAWYV Tou pH kKatd Tn diIdpKeEIa TNG OYKOUETPNONG KAl yia TNV €TTIAOY TOUu KATAAANAou

O€iKTN yIa TNV KAQOIKI) OYKOPETPNON.

6. Aildpkeia

Tpeig DIBOKTIKEG WPES YIA TV €QAPUOYH TwV QUAAWYV £pyaciag Kal Tou KpiTnpiou agloAdynong.
Mpétrel va TovioTei 0TI TO oevdpio utrepPaivel KaTd pia SIOAKTIKA wpa Tov TTPORAETTONEVO XPOVO
Tou A.MN.%. H utrépBaon autr) ytropei Spwg va BewpnBei avekTr) av avaAoyioTouuE OTi:
Q. N OYKOUETPNON OTTOTEAEI TNV TTI0 OUVNBICPEVN EPYAOTNPIOKI TEXVIKA O€ £€va EPYACTAPIO XNUIKAG
avaAuong.

B. T0 oevaplo TTPOPAETTEI TNV €EETACN OAWV TWV TTEPITITWOEWV OYKOPETPNONG OEEWV Kal BACEWV.

7. Opydvwon Ta§ng & atraITOUMEV UAIKOTEXVIKH UTTOOOMN

E@ooov o1 pabntég epyaoTouv 0€ opadeg 2—3 aTOPwWV attaITeiTal KATAAANAog apiBudg H/Y kai
TO MABNUa PTTOPEi va yivel oTnv aiBouca TTANPOYOPIKAG. EVOANAKTIKA, TO HABNua PTTOPE va Yivel
oTnv aiBouca diIdacKkaAiag pe Evav UTTOAOYIOTH Kal évav BIVTEOTTPOROALQ.

NOYIOUIKA:



e IrYdium Vlab

AvTIOPAOTAPIA — UAIKA EUTTOPIOU:

e AEUKO &idl

e 2IQwVIO TWV SmL kai Twv 50mL

e  OyKOMETPIKA QIGAN Twv 250mL

Opyava:

e TTPOX0idQ

e KWVIKA QIAAN Twv 250mL

e OIQwWVIO TWv 5SmL kar Twv 20mL (4 yia
TaXUTEPEG EPYaoieg ol avTioToIXOl

OYKOUETPIKOI KUAIVOPOI)

DB-Lab r} MultiLab

d1dAupa NaOH 0,1M
O€iKTNG PaIvOAOPBaAEivn

OYKOMETPIKN @I1GAN TOoU 1L

TTOTAPI (E0EWG

MayvnTIKOG avadeuTrpag
NAEKTPOBIO Kal aloBnTrpag Tou pH
MultiLog

e TTOUAP e H/Y ka1 BivreotrpooAéag

8. Mepiypapn kail aitTioAdynon Tou oevapiou

A. H mporeivouevn opyavwon tng didaokaliag:

e Kupia popon didackaAiag: Ouadoouvepyarikn

O1 yabnTég epooov UTTApPXEl N KATAAANAN UAIKOTEXVIKN uTTOdoUN £pyadovTal JECA O€ QUTOVOUEG
OMGdEC Twy 2 — 3 atépwv. H yop®r auth TTPoTINATAl KABWS avatrTuooel TNV IKavoTNTa yia
OUVEPYOOIa Kal ETTIKOIVWVIA PETAEU TwWV haBnTwv. MpoTindTepo €1miong 6a ftav o1 opddes va
€ival aVOUOIOYEVEIG.

e MEBodog d1daoKaAiag:

KaBodnyouuevn avakaiuwn (17 -2" d1dakTikn wpa):

H péBodog autry emmAEyETAl yIa TV APXIKA TTapoudiaon TNG KAAOIKAG OYKOUETPNONG KaBWG
QUTH QTTOTEAEI hIA TEXVIKI JE TNV OTTOIa OEV €XOUV EavaépBel OE TTAPL O HaBNTEG.
EmroikodounTtikr) mpoaéyyion (3" d1d0akTikn wpa):

H péBodog autr emAéyeTal yia Tnv dIdACKAAIQ TNG KAUTTUANG OYKOUETPNONG KABWGS oI JabnTég
EXouv Non OIANOPPWHEVEG APKETEC 10€€C yia TIC METABOAEC Tou pH katd Tnv avduign
dlaAupaTog 0&€og pe dIAAUpa BAoNG. ZUVETTWG Ol IOEEC QUTEG TTPETTEI VA AVIXVEUTOUV Kal VA

OlapoPPWBOUV ue TNV KATAAANAN ekTTaIdeUTIKR dladikaaia.



2TpaTNYIKN d10a0KAAiag — pory HadruarTog:

11 -2"7 AIANAKTIKH QPA: H KAaoIKA) oyKop£TpNnon e OeikTn Kal n evoépyavn oyKouEéTpnon

1) Aiéyepon Tou evBIAQEPOVTOG — PAOT TTPOCAVATOAIGHOU
O1 pabnTtég KaAouvTtal va TTOPATNEACOUV £€va UTTOUKAAI €I0I0U TOU €UTTOPIOU Kal va
dlaBdocouv TNV avaypa@oOpevn TTEPIEKTIKOTNTA Tou o€ 0&IKO ogUu (OuvABwg yupw OTO
6%WwW/Vv).

«Me TT010 TPOTTO Ba PTTOPOUCAUE VA PETPAOOUKPE TNV TTEPIEKTIKOTNTA TOU &IOI0U WOTE va

SIATTIOTWOOUHE av TO &idl ival aAAOIWHEVO ) VOBEUUEVO;»

2) AVAKANON TTPONYOUHEVWYV YVWOEWV.
AlaTuTTwVoVvTal EPWTACEIG OXETIKA:
e g TNV avTidpaon evog 0&EoG e pia Baon

o g TIG TTEPIOXEG TOU pH evOg dlaAUpaTog (6EIVO — 0UdETEPO — BATIKO).

3) 2T1OXO0I TOU HOOAHATOG.
KoivoTtroloUvTal 0Toug pabntég ol oTOXoI Tou JaBAPATOGS (avapépovral OTo avTioTolxo @UAAO

gpyaaoiag).

4) AidaokalAia péoa amd ta ®UAAa Epyaciag — diaxeipion Twv €VAAAAKTIKWV
IGEWV TWV HaBNnTWV

To @UAAO epyaciag TTEPIAAUPBAVEI TIG TTAPAKATW QPACEIG:

o Mpwtn @don gival n Tapouciaocn Tou TIPOPRAARMATOG TNG €UpEONg TNG
TTEPIEKTIKOTNTAG £VOG BIAAUUATOG. 2T @Acn auTr) TTapoucidfovTal OToug JabnTtég OAa Ta
ATTaITOUPEVA Opyava Kal avTidpacoTrpla Ta OTroia BpioKovTal ETTAVW OTOV £PYaOTNPIAKO
TOUG TTAYKO.

o AelTtepn @aon €ival n oxediaon TNG TEIPAPATIKAG OIATAENS KAl TNG TTEIPAMATIKAG
oladikaoiag. Eival atmrapaitntn 81611 01 €peuveg €xouv Oegiel OTI 01 HaBNTEG eKTEAOUV
MNXOVIKG Kal Ogv KATOVOOUV TTEIPAPATIKEG OIAdIKACIEG TTOU £XOUV OXEDIAOTEI ATTO
GAAoUG.

. Tpitn ®daon cival n ekTéAeon TNG TTEIPAPATIKAG diadikaoiag atd Toug padntég agou
TTPWTA oudNTNBOUV OI TTPOTACEIG OAWY TWV OPJAdWY TWV JaBNTWV.
2UYKEKPIYEVQ, Ol JaBNnTEC KaAoUvVTal Va:

Q. oykoueTprioouv dyvwoTo didAupa &idiou pe mn Bonbeia diaAupaTtog NaOH kai deiktn



@aivoho@BaAeivn, 61Tou Ba yvwpioouv TO XEIPIOPO TNG TTPOX0IdAS KAl TOU CIPWVIoU Kal
Ba TTapatnpericouv TNV aAAayr) TOU XPWHOTOG ToU BEIKTN OTO TEAIKO OnuEio.

B. TTapakoAouBrjoouv Tnyv idla oykopéTpnon Pe TN Xxprion tou DB-Lab r MultiLab, 61Tou
Ba TTapatnpAcouUV € TTPAYUATIKO XPOVo TNV WETABOAR Tou pH katd Tn didpkeia NG
oyKouETpnong kal Ba avayvwpioouv Tn dla@opd Tou 1I00dUVAUOU KOl TOU TEAIKOU
onueiou.

Y. ETMAEEOUV TOUG KATAAANAOUG BEIKTEG YIA TNV EUPECT TOU TEANIKOU ONEIOU.

MapdAAnAa o1 HoBnTéG KaTaypd@ouv Ta CUPTTEPACHATA TTOU TTPOKUTITOUV OTTO TIG
oladikaoieg TTOU ekTEAOUV. H @don auth cival 101aiTepa onuavTikh KaBwg  €KEi
dnuioupyouvTal ol BACEIC yIa TN VEA yVWOT.

e Tétaptn dpacTtnEIOTNTA €ival N €QAPPOYH TNG VEAG YVWONG WOTE Ol HOBNTEG va €X0OuV

TNV eukaipia empReBaiwong TnG uddnong Kai eQappoyns TNG (WETaQopPd Pabnong).

3" AIAAKTIKH QPA: H oykouétpnon péow TnNG KATOOKEUNG KAUTTUANG OYKOUETPNONG

5) 216)X01 TOU HOoBAuaTOG.

KoivoTtroloUvTal 0Toug pabnTtég o1 aTOXol Tou JaBAPaToGg (avapépovral OTo avrioTolxo UAAO
gpyaaoiag).

6) Aidaokaldia péoa amd ta ®UAAa Epyaciag — diaxeipion Twv €VAAAAKTIKWV

IBEWV TWV HadnTWV

To @UAAO epyaciag TTEPIAAPPBAVEI TIG TTAPAKATW dPACTNPIOTNTEG:

o MpwTn dpacTNPIOTNTA TWV PHABNTWV gival N TTPORAeYN. Me auTrv ETTIOILKOUE:

(a) Na diatutTwoouv — avayvwpioouv ol JaBNTEG TIG ATTOYEIG TTOU €XOUV YIA Ta GAIVOPEVA
KAl TO UNIKA TTOU €€eTACOVTAL.

(B) Na avadiatuttwoouy TIG ATTOYEIS TOUG WG UTTOBECEIC TTPOG TTEIPAUATIKO EAEYXO.

Aev yiverar oulntnon yia 10 TTOIEC ATTOWEIS gival owaTéC N1 AGBog. Autn n kpion 6a

TTPOKUWEI ATTO TOV EAEYXO TWV TTPOLBAEWEWV.

o Aeltepn OpaoTtnpidTnTa gival n oxediaon TNG TEIPAUATIKAG OIATAENS Kal TNG
TTEIPAPATIKAG Oladikaoiag. Eival atrapaitntn O10TI 01 £peUvEG £XOUV BEIgeEl OTI OI HOBNTEG
EKTEAOUV PNXAVIKA Kal &gV KATAVOOUV TTEIPAUATIKEG dIadIKATIEG TTOU £XOUV OXEDIOOTEI
atrd AAAOUG.

o Tpitn dpacTtnpidTnTa cival n eKTEAEON TNG TrEIpapaTikiG Oladikaciog atd Toug
MaBNTEG a@ou TTPWTa oulnTNBOoUV oI TTPOTACEIG OAWV TWV OPAdWY TWV PJaBNTWV.

2UYKEKPIYEVA, Ol PaBNTéEC KAAOUVTAl va OYKOMETPrioouv OlaAUpaTa 10XUpoU 0&Eog,

a0Bevoug o&€og, 1Ioxupns Bdong kal acbevoug BAONG OTO EIKOVIKO pyacTrpio Tou IrYdium



VLab. H eUpeon Tou I100dUvVaAPOU onueiou yivetal HEOw TNG OXediaONG TNG KAPTTUANG
oykopEéTpnong. MapdAAnAa py€ow TnG €Upeong dla@opeTikoU pH oTo 1I000UVANO ONUEIO YIa
KABe NAEKTPOAUTN, dIaXEIPICOPAOTE TNV EVAAAOKTIKI) 10€0 OTI KIOOUOPIAKESG TTOOOTNTEG OLEWV
Kal Baoewv avmidpouv kal Oivouv oudETepo  didAupa». Ta avTidpacTApIa YIa TIG
OYKOUETPNOEIG TTAPEXOVTAI ETOIUA OTA AVTIOTOIXO apxEia Tou TTpoypduuaTog IrYdium VLab.

H ¢@daon autn cival 1diaitepa onuavTikh Kabwg ekei dnuioupyouvTal ol BACEIS yIa TN
vEQ yvwor.

e Tétaptn OpaoTnEIOTNTA €ival O OXOAACTIKOG €EAEYXOG UTTOBECEWV — TTEIPAUATIKWY
amoteAeopdTwy  WwoTe va OnuioupynBei n  PAon yia TV OIKEIOTTOINON  TWV
OUNTTEPACHATWY aTTd TOUG HaBNTEG.

o [I€uTTTN dpaCTNPIOTNTA €ival N EQAPUOYN TNG VEAS YVWONG KUPIWG HECA ATTO EpWTHUATA
TTOU OQOPOUV TNV KaBnuepIvr) Toug Cwr wOoTe oI PaBnTéG va £XOouv TNV eukaipia

empBePaiwong TNG paddnong Kai EQapPoyns TNG vEAG yvwong (METagopd nddnong).

7) Kpitipio a§ioAéynong
O1 pabnTég CUPTTANPWVOUV KPITHPIO AgIOAOYNONG TO OTTOI0 ATTAPTICETAI KUPIWG ATTO

EPWTNOEIG OXETIKEG JE PAIVOUEVA KAl UANIKA atTO TRV KaBnuepivry Cwi.

9. Aidypappa porg — Odnyieg kabnynt — PUAAa epyaciag padnrwv
211G €TTOUEVEG O€NiIdEG aKOAouBoUV £va didypaupa Porg, Ol aVAAUTIKEG Odnyieg yia Tov

Kabnyntr, Ta QUAAQ epyaciag Twv JaBnTwy Kal TO KPITHAPIO agloAdynong.



AIATPAMMA POHZ

11— 2" AIdakTiKA Qpa:

®don rpocavaTtoAiopuou

ENEPIEIEXZ KAGHIHTH

ENEPFEIEZ MAGHTQN

a. Emideign 10100 Tou eptropiou 6%w/v

B. Alatutwon epwrtnong «Me 1molo 1pdéTTo Ba
MTTOPOUCANE VA HETPACOUNE TNV TTEPIEKTIKOTNTA
Tou &I0I0U WOoTE va dIATTIOTWOOUNE av To &idl

gival aAAoIWPEVO ) VOBEUPEVO;»

Alat0TTwon TPOTACEWV 01 OTToiEG TMBavév va
TepIANapBAvouV oToIXEIO ATTO TNV OYKOUETPNON.

(Aev aéloAoyouvrail o1 TTPOTACEIC)

AlaTuTTVOVTal EPWTACEIG OXETIKA:
e g TNV avTidpaon evog 0&EoG Pe pia Baon

e UE TIG TTEPIOXEG TOU pH €vOg dlaAUpaTOg

O1 poBntéc amavrolv OTIC EPWTACEIC HPE TN

BorBeia Tou KaBnynTr) OTTOU €ival aTTaPAiITATO.

Kuplo pépog — epyacia oto UAAO epyaciag

ENEPIEIEX KAGHIHTH

ENEPFEIEZ MAGHTQN

O kaBnyntig kKaBodnyei Toug HadNTEG:
a. va diaBdacouv 10 TTPORANPA TNG EUPECNGS TNG
OUYKEVTPWONG TOU AyVWOTOU dIaAUNATOG.

B. va yvwpioouv TOa Opyava TOU Ba

XPNOIUOTTOINOOUV.
Y. VO TIPOTEIVOUV TNV TTEIpauaTikn diadikaaoia.

0. va oulntAcouv Kal va KataAnéouv o€ pia

O1 pabnréc:

a. dlapdadouv 10 TIPOPANUA

B. avayvwpifouv Ta 6pyava

Y. oxediddouv TNV TTEIPAPATIKA dladikaaoia.

0. oudntouv Kal atro@acifouv (Pe TNV Bonrbeia

TTEIPAUATIKA dladikaaoia. TOU  KaBnyntr}) MIA  KOIVI)  TTEIPOUATIKN
dladikaaoia.
Alatuttwvovtal  cageic  odnyieg  yia TV | O paBntég  ekTEAOUV TNV  TTEIPAUATIKN

TTEIPAPATIKA d10dIKOCIa KAl TOUG ATTAITOUMEVOUG
UTTOAOYIOMOUG aTTd TOV KaBnyntr cUP@WVa UE
TO QUAAO gpyaoiag, €101 WOTE KABE oudda va

BpiokeTal oTo idl0 oNnuEio.

dladikaoia Kal €KTEAOUV TOUG UTTOAOYIOHOUG
aKoAOUBwWVTAG TIG 0BNYieg TOU YUAAOU epyaaiag

Kl TOU KaBnynTn.

O KkaBnyntG €KTEAEI TNV OYKOMETPNON ME TN

Xpron Tou exapéTpou Tou MultiLog.

O1 pabnrég Taparnpouv TNV UETABOAR Tou pH

KQl CUMTTANPWVOUV TA AVTIOTOIXO EPWTHHATA.

O «kaBnynmg odnyei TOUG pOBNTEG OTN

OUUTTAAPWON TWV CUPTTEPACHATWV.

Ol

OUPTTANPWVOUV TO 0KEAOG TOU QUAAOU gpyaaciag

MaBnTég (ue TN PBonBela TOU KABNYNTA)

ME T OUUTTEPACUATA.




3" AIdaKTIKRA Qpa:

ENEPTEIEX KAGHIHTH

ENEPTEIEZ MAGHTQN

O kaBnyntig kKaBodnyei Toug HadnTEG:

a. VO aTTavTioouVv oTIG TTPORAEWEIG TOU PUAAOU
EPYACiag xwpic Ouws va dwaoel aTTavinoeis.

Y. va TTPOTEIVOUV TNV TTEIPAUATIKI d1adIKaaia.

0. va oulntAcouv Kal va KataAnéouv o€ pia

TTeIpapaTiki dladikaaoia.

O1 paénréc:

a. TTpoBAETTOUV (Acv yiverar aloAdynon)

Y. oxediddouv TNV TTEIPAUATIKA dladIKaTia.
0. oudntouv Kal atro@acifouv (ue TNV BonBeia

Kaényntn)
oladikaoia.

TOU MIa KOV}  TTEIPAMNOTIKA

O kaBnynmg¢ Bonbd& otou eival atmmapaitnTo
KABe opdda va eAéyEel TIG TTPORAEWEIC TNG OTO
IrYdium Vlab. EidIK ava@opd TTpETTEl va Yivel

oTOV UTTOAOYIONO TOU pK, Kai pKp.

O1 paBnTég ekTEAOUV TNV TTEIPAPATIKE dladIKaoia

Kal  TTPAYMOTOTTOIOUV  TOUG  UTTOAOYIOHOUG

akoAouBwvTag TIG 0dnyieg Tou QUAAOU £pyaaciag

O kabnyntAc kaBodnyei TOUuG MaABNTEC va

eAEYCOUV TIG TTPOBAEWYEIG TOUG.

O1 yaBntég eAéyxouv TIC TIPOPBAEWEIS TOUG.

O «kaoBnynmg odnyei TOUG pABNTEG OTNn

OUUTTAAPWON TWV CUPTTEPACHATWV.

O1 pabnrég (ue TN PonBeia TOU KABNYNTA)
OUNTTANPWVOUV TO OKEAOG TOU QUAAOU gpyaciag

ME Ta OUMTTEPACNATA.

O kaBnynTtrig dlavépel To KPITAPIO agloAdynong.

O1  pabntéc ouptTTAnpwvouv  TO

agloAdynong.

KPITAPIO




-OAHI'EZ T'IA TON KAGHIHTH-

A. MpogToipacia diaAupdTwyv

Mapaokeun mporumrou diaAuuaroc NaOH C,=0,1M (amo rov kabnynrn):

e ZuyiCoupe 1,0g NaOH ka1 1o diaAUoupe o€ TToTAPI (E0EWG TToU TTEPIEXEI TTEPITTOU 100mML vepO.
o [IpooBéToupe TO BIAAUMO OE OYKOUETPIKA QIGAN Twv 250mL Kai CUPTTANPWVYOUHE HE VEPO
HEXP!I TN Xapayn.

lNapaokeun Tou ayvwaorou S1aAuuarog (ouykévipwan o€ oiko oéu mepitrou C,=0,02M):

e AapBdavoupe pe TN Porbeia olpwviou kKal Toudp 20,0mL &iIdIou (ouykévipwong Ce)
KAl Ta TOTTOBETOUPE O OYKOMETPIKA @IGAN Tou 1L Kal KaTOTIV OUUTTANPWVOUNE ME VEPO

MEXPI TN Xapayn.

Ta avridpaoTHpIa ApPKOUV YIQ APKETEC OYKOUETPOEIC.

B. Oykopérpnon

e AauBdvoupe pe TN XpAon olQwviou kal Toudp (  €VOAAAKTIKG
OYKOMUETPIKOU KUAivdpou) 50,0mL dayvwoTtou OloAUPOTOG KOl TA

TOTTOBETOUNE OE KWVIKH QIAAN Twv 250mL.

e [lpooBETOUNE OTNV KWVIKA QIAAN 2-3 oTayoéveg deikTn @aIVOAOPOAAEivn.

e Méoa otnv Tpoxoida TtpooBéToupne Ikavh ToodtnTa NaOH yia tnv
OYKOUETPNON.

(uéxpr TO TEAIKO onueio arrarrouvral repitrou 10mL).

e 2NUEIWVOUUE TNV apxIKn €vOEIEN TNG TTPOX0IdAC.

e Katrd Tnv oykouETpnon XeipIlOpaoTe PE TO  ApIOTEPO  XépI TNV

BaABida NG TTpoxoidag kal he TO Oe€i avadeUOUUE TTPOCEKTIKA TNV - :
KWVIKH.

e Otav 710 Xpwpa TNG @aivodopBaleivng oTaBepotroindei o€ pod
OTOMOTAPE TNV OYKOUETPNON KAl ONUEIWVOUMPE TNV TEAIKA £vOeEIgn NG

TTPOX0idag.



. YroAoyiopoi

sz C:w
? 50mL 5 20mL

A. EVOEIKTIKN) KOMTTUAN OYKOUETPNONG
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Oykopétpnon pe Tn Xprpon tou MultiLog
A. AloAUpaTta

1. TommoBetoupe 50mL atmd 1O TTPOG OYKOPETPNON
apaiwpévo didAupa ¢idiou (trepitrou 0,02M) oTo
ToTAPI (E0EWG KAl TTPOCBETOUPE TO PAyvNTIKO
avadeuTnpa.

2. lNpooBétoupye o©TO0 TOTAPI KAl 2-3  OTy.
@aIvOAOPBaAEivng.

3. lepioupe TNV Tpoxoida pe &/pa NaOH 0,1M.

4. TomoBeTtouue Tov aiobnmpa Tou pH péoa oTo i

TTOTAPI KAl AVOIYOUME TO PayvNnNTIKO avadeuThpa

: ]
kal To MultiLog. ——
mﬂm‘ LU | Kileiowo |
Exavbalopdc
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B. Xpnoipotroiwvrag to DBLab EivoSos 2 |Keve -] |e
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1. Avoiyoupe 1o TTpdypapua Db-Lab kal oTo pevou EtgoBos 6 - = |
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2. Imv emloy «Eicodog 1» kaBopifoupe Tov - | | -



aiobntApa «pH». Ztnv e€mAoyr «Znueio» kabopifoupe «2000» kal OTnV €TMAOYNA
«PuBuoéc» kabopilouue «10/s». (Apa o ouvoAIKOC xpovocs uérpnong Ba eivar 200s.)

= AQyn Agdopévwyv

1.

2TOV Tivaka €AEyXOu TraTAUE TO KOUMT «AQWn Aegdopévwv» Kol AUECWG UETA

QVOIYOUNE TNV TTPOXO0IDA XWPIG VO AUEOMEILVOUUE TNV TTAPOXT).

. MeTtd 10 10080vapo onueio Kar agou oTabepoTroinBei To pH, KAgivoupe TV TTPOX0IdA KAl

TaTaue TaUTOXPOova TO KOUuTT «Alakotrhy». [latdue «KAgioigo» yia va kAgioel o

TTivakag eAEyxou.

= Eme§epyacia diaypaupaTOS

1.

Emavw oTo didypappa mataue dITTAG KAIK 0TNV apXn TNG OYKOUETPNONG tupy KOI KATOTTIV
07O TEAOG TNG trea. 270 peEVOU «MpoBoAnR» emAéyoupe «MeyéBuvony». E¢agavioupe Ta

BeAdkia pe dei KAIK eTTévVW TOUG.

. EmAéyoupe «MpoBoAn» kai katémyv «00Ovn», yia va eu@aviotei 10 TTapdbupo

emAoywv. EdW ptTopoupe va aAAGgoupe TN Yop®ry Tou diaypduuarog, Ta Xpwuara, va
BaAoupe TiTAoug Kal TTAEypa. MNaTtdue «OK».

EmAéyoupe «MpoBoAn» kai katémv «KAipaka». Opifoupe wg eAdxioto 0 kal YéyloTo
14. Matdue «OK».

ATIO 1O pJevoU «ApxXEio» Kal KATOTTIV «ATTOOAKEUOT WE» ATTOBNKEUOUNE TO dIAypauua.
[1poooxn apnvouue v Kar@Anén .smp

ATTé TO pevoUu «Apxeio» Kal KaTomv «EKTUTTWON» UTTOPOUPE VO EKTUTTWOOUME TO

O1dypapua Kal va TO HOIPACOUUE OTOUG HaBNTEG.

. Xpnoipotroiwvtag to MultiLab

& ApXIKEG puBpioeig Tou MultiLab

Avoiyoupe 1o TTpdypappa MultiLab kal oto pevou «Karaypagéag» mmataue «Mivakag EAéyxou».

2Tnv o0dnyoé TTou ep@avifetal apyikd kaBopifoupe Tov aioBnthpa «pH», Katémv 10 pubud o€

«10peTpRoeIg/s» Kal TEAOG TO XPOVO TNG METPNONG (O XPOVOG gival TTPOTIUOTEPO VA UTTEPPAiVEl TA

5min).

& AQ@n Agdopévwv

Matdpe 10 Awn dedopévwv 'ﬁ KOl KOTOTTIV QVOiyOUUE TNV TTPOX0ida KpaTwvTag oTabepd

puBud. OTav n oykopETpNon €xel OAOKANPWOEI, KAEiVOUUE TNV TTPOXO0Ida Kal TTATAPE TAUTOXPOVA

OI0KOTTN @ )



& Emeiepyacia SiaypaupATOG

Matépe TNV peyéBuvon em)\oyr']guq' Kal ETMIAEYOUHE TNV TTEPIOXK TOU OIAYPANPATOG TTOU
QVTIOTOIXEI OTNV OYKOPETPNON, a@rvovTag £¢w TIG TINES Tou pH TToU gival oTOBEPEG.
EmAéyoupe «Apxeio», «ATToBAKEUON WG» Kal €TMIAEyoulE éva Ovoua aPXEIOU yia To
TTEipaua.

[1poooxn: apnvouue v kar@Anén .mip

ATTO 1O pevou «Apxeio» Kal KaTomv «EKTUTTWON» UTTOPOUME VA EKTUTTWOOUUE TO

S1dypapua Kal va TO HOIPACOUUE OTOUG JaBNTEG.
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H oykopéTrpnon

Z1é)O0I:
e Na avayvwpilete Tn duvaTdTNTA TTOCOTIKOU TTPOCDIOPICHOU SIGAUMATWY OCEWV 1 PACEWY UE

OYKOMETPNON ME TTPOTUTTA dIOAUUATA.
e Na ava@épete T dla@opd PETALU TEAIKOU Kal I00BUVAUOU OnuEiou.
o Na emAfyeTe TOV KATAAANAO OeiKTN PECQ ATTO TNV KAPTTUAN OYKOPETPNONG KAl TO 100QUVOUO

oneio.

1.A. MTPOBAHMA
AiaBéroupe Eid1 dyvwatng ouykévipwons o€ 0éiko 0éU (ayvworo SiaAupa). Xpnoiuomoiwvriag ta
TTAPAKATW:

e 2I1QwVIO TwV 50mL (i OYKOUETPIKOG e KWVIKA QIGAN Twv 250mL

KUAIVOPOG) e TTPOX0Ida

e TTOUAP e diGAupa NaOH 0,1M (mporumo didAuua)
o OyKOMETPIKN PIGAN TOU 1L e OeikTnG @aivoAopBaAgivn (pKa=8,7)

Tw¢ Ba ummopouoare va BPEITE TNV OUYKEVTPWAN ToUu €I010U O€ 0¢IKO 0EU;

1.B. ZXEAIAZH MNMEIPAMATIKHZ AIAAIKAZIAZ

Me Ta dAAa péAN TNG opddag oou oulnTEIOTE KAl OXEDIAOTE £vVa TTEIPANA VIO VO UETPHOETE
TNV OUYKEVTPWON Tou EI8I0U.
Me Aiya Adyia va repiypayere N va {wypa@iceTe TO TTEIpAUQ EAEYXOU TTOU TTPOTEIVETE:

Mpiv NpaypaTonoiNoeTe To neipapa 6a KouPBevTIAoETE Pe OAN TNV TAEN Tnv NpOTACH 04G WOTE OAd Td
naidid TNG Ta&NG va OUPPWVAOETE va KAVETE To idI0 Neipapd.




1.I. NIPArMATOINOIHZH TOY NEIPAMATOXZ
l. MposToipacia SiaAupdTwyY

lporurro diaAupa NaOH (d1dAupa ue yvworn OUYKEVTPWON)

Méoa otnv Trpoxoida tpooBétoupe 15-20mL dioAvpatog NaOH C41=0,1M. To didAupa autd
ovopadeTal TPOTUTTO dIGAUNA KABWG £XEI YVWOTH CUYKEVTPWON.

lposroiuyacia ayvworou SiaAuuarog

NapBdavoupe pe Tn Ponbeia oipwviou Kai TToudp 20mL &gidiou (ouykévipwong Ce) Kal Ta
TOTTOBETOUUE O€ OYKOMETPIKA QIAAN Tou 1L Kol KATOTTIV CUUTTANPWYOUME HE VEPO HEXPI TN
xapayn.

NauBdvoupue he Tn Xprion oipwviou kKal TToudp (r} OyKOPETPIKOU KUAivopou) 50mL dyvwoTou
OIOAUMATOG KAl TA TOTTOBETOUYE OTNV KWVIKN QIGAN. To didAupa autd ovouddeTal AyVwoTo
KaBwg dev yVwpPIiCOUNE TN CUYKEVTPWOT) TOU.

Il. KAaoiky OykopéTpnon

AlaBaloupe TNV apxIkn EvOEIEn TNG TTPOX0IdAC:

& ApXIKN évOeIEn TNG TTpoX0idag: mL

MpooBEToupe oTNV KWVIKN QIAAN 2-3 oTayoveg deikTn @aivoAOPOaAEivn.
ApxiCoupe va TpocBEToupe  OiIGAupa NaOH  otnv  kKwvikf  @IdAn

QVOIYOKAEIVOVTOG TNV TTPOX0ida TTPOCEKTIKA HE TO aAPIOTEPO XEPI KAl
avadelovTag TAUTOXPOVA HE TO OEE].

Otav 10 Xpwpa TG @aivoAo@BaAgivng otabepotroinBei oe pol pe Tnv
TTPOCONKN MIAG TEAEUTAIOG OTAYOVAG OTAMOTAME TNV OYKOMETPNON
(TEAIKO ZHMEIO).

210 onueio autd Bewpoupe OTI Ta Mol Tou O&IKOU 0&EOG TOU AyVWOTOU

dlaAupaTtog eival ica e Ta mol Tng Bdong Tou TTPpoocBEécaue Pe TNV
Tpoxoida (IZOAYNAMO ZHMEIO).

AlaBadoupe Tnv £vOEIEN TNG TTPOXOIOAG:

& TeAIkA €voeIEn TNG TTPOX0idag: mL

lll. YroAoyiopoi

1. Moia eivar n ouykévipwon C, Tou dAyvwoTou SIaAUPATOG TTOU TOTTOBETACAUE OTNV
KWVIKN QIGAN;

2. [Moia gival n ouykévipwaon Cg Tou ¢1010U;




IV. NapatiApnon Tng peTaBoAng Tou pH katd tn didpkeia TNG oyKopsTpncng

e 2¢ ToTNPI (€0cwg ToTTOBETOUME TTAAI 50ML TOU dyvwoTou
dlaAupatog  Kai 2-3 oTtayoéveg @aivoAo®BaAgivng.
MpooBétoupe TOV aiIoBnTApa Tou pH TOou MultiLog Kkai
apxiCoupe TNV avadeuon Pe Tn PoriBeia Tou payvnTiKOU
avadeuTrpa.

e &g TIpOX0ida TOTTOBETOUME TO TPOTUTTO OIdAUa TOU
NaOH.

e Z=eKkIvape Tnv kataypaen Tou pH otov H/Y kai Eekivape
TNV TTpocBrkn NaOH.

e Ortav 10 pH oTOBEPOTTOINGEI OTANATAUE TNV TTPOCONKN ¢
NaOH.

MeAETAME TIG TPEIG EUBIAKPITEG TTEPIOXES TNG YPAPIKAG TTApAoTACNG Tou pH:
& pwTOo 0PI{OVTIO TUNMA:
1. To pH civau:
a. hikpétepo Tou 7 O B. peyaAutepo Tou 7 0

2. O &¢ikTnG paivoho@BaAgivn givai
a. dxpwuog O B.poC O
3. To ogIko ogu givai:
a. Aiyétepo ammé o NaOH [ B. repioodTepO atrd To NaOH O y.icopye ToNaOH 0O
& AgUTEPO OPICOVTIO TUAHA:
4. To pH civat:
a. hikpétepo Tou 7 O B. yeyaAutepo Tou 7 0

5. O &¢eiktng paivoAopBaAgivn givai:
a. dxpwuog O B.poC O
6. To ogIkO ogu civai:
a. Aiyétepo ammé o NaOH [ B. repioodTeEPO atrd To NaOH O y.icopyeToNaOH 0O
&= Karaképu@o TuAua:
7. To ofikd o&u avrtédpaoe TANPwWS Pe T0 NaOH oTo PECO TOU KATOKOPUQPOU THMAMATOG
(mpooeyyiorika IZOAYNAMO XHMEIO). MNoia gival n iy Tou pH o1o 1I000UvVauO onuEio;

pH|006.onu.=

8. H @aivohopBakeivn €xel pKa=8,7 Ze toia Ty Tou pH GAAage 1o xpwua Tou OEiKTn Kal

otapatioaue Tnv oykouétpnon (TEAIKO ZHMEIO);
PHen. onu.=
= [pwTOo 0PI{OVTIO TUNMA:

9. 210 onueio TNG OYKOUETPNONG OTTOU £XEl TTPOOTEDEI 0 MITGG OYKOG aTTd TOV ATTAITOUUEVO VIO
TNV TTARPN avtidpaon V42, T0 pH givai:

a. MIKpOTEPO atro T0 pKy O B. peyaAutepo atmo 1o pK, O y.icope o pKy, 0O
ylaTi:

ZYMMEPAZMATA : TO TEAIKO ZHMEIO AEN EINAITIANTA ... ME
TO IZOAYNAMO ZHMEIO. ANMO THN KAMIMYAH OFrKOMETPHZHX
YMNOAOIIZETAIH .................. TOY ATNQXTOY HAEKTPOAYTH.
10.Tn OTIYYA TTOU CTAPOTACOUE TNV OYKOPETPNON ME TO OEIKTN, N OXECN TTOU XPNOILMOTTOINCANE
yId TOV UTTOAOYIONO TOU AyVWOTOU OIAAUMATOG, OiVEl TNV OUYKEVTPWOT UE:
a. akpifeia yiati TTpayuaTikd 1o oguU avtEdpace TTAApwG he T Bdon (looduvauo onueio) O
B. opdAua yiati otapatioaue otav dANage xpwua o deikTNG (TEAIKO onueio) O



ZYMNEPAZMA: KATA THN KAAZIKH OFrKOMETPHZH NMPOKYNTEI ZOAAMA AOIQ THZ

.......................... METAZY TOY ..........ccveveeeee... ZHMEIOY KAI TOY
............................ 2HMEIOY.

1.A. ZYMIMNEPAZMATA - EPQTHZEIZ

1.

Oykopétpnon gival n diadikaoia TTOCOTIKOU TTPOCBIOPICHOU HIAG OUoiag JEow TNG HETPNONG

ToU €VOG OIOAUPATOC YVWOTAG CUYKEVTPWONG TTOU ATTAITEITAI VIO

TNV TTAPN ME TNV ouaia.

To O&IGAupa TToU TTEPIEXEI TNV oucia TTou  TTPOCOIOPICOUNE TTOOOTIKA  QTTOKOAEITal

, EVW TO BIGAUNO YVWOTHAG CUYKEVTPWONG TTOU XPENOIMOTTOIOUME YIa TNV

OYKOMETPNON ATTOKAAEITAI

looduvauo onueio PIag oyKouETPNONG OVOUACZETAI TO ONUEIO OTTOU:
a. N ayvwoTn ouadia £xel avTidpAaoel TTAAPWS UE OPIOUEVN TTOOOTNTA TTPOTUTTOU OIGAUMATOG.
B. oTapaTdpe TNV oyKopETPNON yiaTi GANAgE Xpwua o BEIKTNG.

. TeNIKO onueio pIag oyKOPETPNONG OVOUACZETAI TO ONEIo OTTOU:

a. N ayvwoTn ouadia £xel avTidpaoel TTAAPWS UE OPIOUEVN TTOOOTNTA TTPOTUTTOU OIGAUMATOG.
B. oTapaTdpe TNV oyKopETPNON yiaTi GANagE Xpwua o BEIKTNG.

Av dev dlaBETape @aIvOAOPBaAEivn yia TNV OYKOPETPNON TOU TTaPATTAVW SIAAUUATOS OEIKOU
0¢éog TOTE, aTd TOUG TIAPOKATW OEIKTEG TTOIOG €ival O KATAAANAOTEPOG yia TOV
TIPOCBIOPICPO TOU TEAIKOU ONMEIOU:

a 1deg peBUAiou pKa=1 O
B. uTTAE BpwuoBUPOANG pKa=7 O
Y. KiTpivo aAifapivng pKa=11 O

E¢nynore:




21é)O0I:
e Na KATOOKEUACZETE TIG KAPTTUAEG OYKOMETPNONG WG YPAPIKEG TTAPACTACEIG TNG oxéong pH=f(V),

OTTOU V 0 OYKOG TOU TTPOCTIBEUEVOU TTPOTUTTOU AVTIOPACTNPIOU.

e Na utroloyilete TNV CcuykévTpwon e€vog AyvwoTou OIaAUuatog Paci{Ouevol oTnV KAUTTUAN
OYKOUETPNONG.

e Na epapuolete Tn dladikacia TTPORAEWN — TTEIPAPATIKOS EAEYXOG — £€yNon.

2.A. MPOBAEWH
1. Aia6éroupue 10mL diaAuuarog oééo¢ ayvwoTns ouykévipwaong. Apxilouue va mpooBEéTouue oryd
— o1yd didAupa NaOH ouykévrpwong 0, TM.

Apxikd 1o pH Ba aAAdler:
a. AiyoOd B. TTOAAEG povadeg O y. kaBéAou O
2T0 I000Uvauo onueEio 1o pH:
a. Ba €xel TavTa IR 7 O B. e€aptdTal ard TNV I0XU Tou o&éog O
A@ou éxouue noN mpoobéael apketh moodTnta Baong 1o pH rou diaAuuaro¢ Ba aAAdler
a. AiyoOd B. TTOAAEG povadeg O Y. kaBéAou O

AITiIoAoynoTe TNV aTTdvinor oag

1. AiaBéroupue 10mL diaAuuarog Baong ayvwaorng ouykévipwong. Apxidouue va TpooBéroue oryd
— o1y@ diaAuua HCI ouykévrpwong 0, 1M.

ApxIka 1o pH 6a aAAalei:
a. AiyoOd B. TTOAAEG povadeg O y. kaBdéAou O
270 1000Uvauo onueio 1o pH:
a. Ba éxel mavra Tipn 7 O B. e€aptdTal amd TNV I0XU TnNG Bdong O
A@ou éxouue ndn mpooBéael apkeTn ToooTnTa oééoc 1o pH Tou diaAuuarog Ba aAAalel
a. Aiyod B. TTOAAEG povadeg O y. kaBdéAou O

AITioAoynoTe TNV aTTdvTnor oag

2.B. 2XEAIAZH MNMEIPAMATOZ EAEIXOY

Me Ta dAAa péAN TNG ouddag oou PTTOPEI va PNV EXEIS KAVEL TIG id1EC TTPORAEWEIC. ZulnTeioTeE
Kal oXedIAOTE Eva TTEIpaUA yia va eAEYEETE av o1 TIPORAEWEIGC OOG Eival CWOTEG.
Me Aiya Abyia va TepiypQyete i va {wypaQioeTe TO TTEIPAUA EAEYXOU TTOU TTPOTEIVETE:

Mpiv NpaypaTtonoinNoeTe To neipaua 6a KouBevTIAOETE Pe OAN TNV TAEN Tnv nNpOTACK 04C WOTE OAd Td
naidid Tng Ta&ng va CUP@WVNAOETE va KAVETE To id10 Neipaya.




2.I'. NIPATMATOINOIHZH TOY MNEIPAMATOZXZ EAEIrXOY
I. OykopéTpNON 1I0XUPOU 0&E0G E IoXUPN Bdon

1.
2.

Avoitte TNV e@apuoyn IrYdium Viab.

ATIO TO PJEVOU «apXEio» ETTINECTE «AVOIYUA EPYATIAGH
Kal avoite 10 apyxeio «OykouéTpnon IoXUpPOU
0GEOGY.

Kdavovtag OITTAG KAIK TOTTOBETAOTE OTOV  TTAYKO
€pPyaciag To AyvwaoTo Kal TO TTPOTUTTO dIGAUQ.
TotroBeTOTE £TTIONG OTOV TTAYKO MIa AdEId KWVIKA
@IAAN Kal Pia TTPoX0ida.

Méoa otnv Kwvik @IGAn mpocBéote 10mL atrd 10
ayvwaoTo O1dAupa Kal oTnv TTpoxoida 25-30mL atrd
TO TTPOTUTTO.

MpooBéoTe éva — Eva mL atrd 10 TTPOTUTTO dIGAUNa
EVW METPATE TO pH PE TO TTEXAPETPO. ZNUEIWOTE TIG
METPAOEIG OAG OTOV TTAPAKATW TTiVOKA.

2xedIA0TE TNV ypa@iky  Tapdactacn  pH-V
(KAMIMYAH OFrKOMETPHZHY).

u

XM HCI

0.1M NaOH

Mpoxoibo T S0mL

|Kunmcﬁ (PIGAN T 25I]mL|

8. XpNnOoIYOTTOIWVTOG TNV KAUTTUAN OYKOUETPNONG, BPEITE:

a. 10 pH Tou diaAUpaTog oTo I00dUVANO ONWEIO PHgos.0nu=

oykog mrpoTtuTTou | pH
SiaAvparog

0 OykopéTpnon I0XUPOU 0§€0g pE Io0XUPA Bdaon
1
2 bl e el ot o e e B B
3 B e e e e s s s e e o e e o
4 b S e e e e e o o P
5 WEEEEEEEETTIF=3333333=
6 e FEEFEREFEFFFI=I333990=
7 o i e o e o
8 pH 7 FEEEEEEETIITI=F333555=
9 e FEEEEEEFFFFF=I333950=
10 c FFFFFFFFFFFF=FF3F3599=
11 P e o o S e s 5 £ o o
12 S EEEEEEEETFI I 2330099
13 QEEEEEREEEFFF=FF35955=
14 yEEEEEEEEFFFF=33353599=
15 0 A~
16 012346678 01011121314161617181820
: vim)
19
20

B. Tov Oyko TOU TIPOTUTTOU OIGAUUATOG TTOU TTPOCOEoAUE HMEXP! TO 100OUVOUO ONMEIo

Vlooé.onp=
Y. TNV CUYKEVTPWON TOU AyVwoTou SIGAUPATOG:




Il. OykopéTpnon aocBevoug ogéog pe I0XUpn Baon
9. A0 10 peEVOU «apyeion €TIAECTE «AvOIypa pyaciag» Kal avoigre To apxeio «OykopEéTpnon

a0BevoUg 0EEOCY.

10. EravaAaBete Ta BAparta 3 — 7.

OYKOG TTpOTUTTOU
SlaAupaTog

pH

2|a[3[aaR[al8|2(3| ||| |a|a|w|n| (o

20

OykopéTpnon aoBevoug ogéog pe I0XUpn Baon

14
13
12
11
10

T S g

11. XpNOIYOTTOIVTAG TNV KAUTTUAN OYKOPETPNONG, PPEITE:

a. 10 pH Tou diaAUpaTog 01O I00dUVANO ONMEIO PHicos.0nu=

O
[ o e . e e e e s . o o
CEEEEEELEFI=2333230=
CEEEEEEFEFT=3333333=
o o e e s e e o
CEEEEFEFEFF=FFITIITC
ot o o o e e s o o o o
FEFFRFFRFFFF=FF IS99
Y o f R e E e b
CEEEEREREFISISI3555
CEFEEEEFEET ST 3335 90—
EEEEEEEEFFF=F333993=
S
012346678080 1011121314161617181820
v(ml)

B. Tov Oyko TOU TIPOTUTTOU OIGAUUATOG TTOU TTPOCOELoaUE HEXPI TO 1000UVOUO ONWEIo

Vlooé.or]p=

Y. TNV CUYKEVTPWON TOU AyvwoTou SIGAUPATOG:

0. TNV pK, TOU OYKOUETPOUPEVOU 0EEOG




lll. OykopéTpnon 1I0XUpAg Baong e 1I0XUpPO 08U
12.ATT6 TO pEVOU «apXEiO» ETTIAECTE «AvolyPa Epyadiagy» Kal avoigre 1o apxeio «OykopETpnon
IoXupng Baong».
13. EmravaAaBere Ta Brpara 3 — 7.

6ykog mpotuTrou | pH
SiaAuparog

0 Oykopétpnon 10XUpNg BAong He 1I0XUpPO6 08U
1
2 bl e et e e ch el e
3 B e e e e e i e e e P P o
A e e e e e e e
S e e e e e s e e i e e e e o e
6 e e e s s e o o o o o
7 O e e e e e e e e o s o o e G
8 pH 7 e e e e e o o s o
9 s EEEEERERFFFF=3335595=
10 s FFFFFFFFFFFF=FF3F999=
11 P nd st s e s e e e e e o e s s
12 e e e e e e e e i i e e e e e e
13 g ] e g e e s s e o s s s o
14 PO ol il e s e s e e s e e e s e s s o
15 (ks sk e ke
16 012346678 801011121314161617181020
17 V(ni_)
18
19
20

14. XpnOIJOTIOIWVTAG TNV KAUTTUAN OYKOPETPNONG, PPEITE:
a. 70 pH TOU dIaAUPATOG OTO I00OUVANO ONMEIO PHigos.0nu=
B. Tov Oyko TOu TIPOTUTTOU OIGAUUATOG TTOU TTPOCOEcauE HEXPI TO 1000UVAUO OnNEio

VIGO5.O‘I’]H=
Y. TNV OUYKEVTPWOT TOU AyVWOTOU SIAAUNATOG:




IV. Oykopétpnon acBevoug Baong pe 1I0Xupo6 ogu
15.ATTO TO pEVOU «apXEiO» ETTIAECTE «AvolyPa Epyadiagy» Kal avoigre 1o apxeio «OykopETpnon
aoBevoug BAaong».
16. EravaAaBete Ta Brparta 3 — 7.

oykog mpotutTou | pH
SiaAuparog

0 Oykopétpnon acBevoug Baong peE 1I0XUpO o8u
1
2 bl e et e e ch el e
3 B e e e e e i e e e P P o
A e e e e e e e
5 WEEEEEEEETFTF=3333333=
6 A e e
7 O o e S e e e e o
8 pH 7 e e e e e o o s o
9 O et e e e e e s e e e o
10 s FFFFFFFFFFFF=FF3F999=
11 P el o o et s e e e e e o e
12 sFEEEEEEEF R — 3339999
13 g ] e g e e s s e o s s s o
14 PO ol il e s e s e e s e e e s e s s o
15 (ks sk e ke
16 012346678 801011121314161617181020
: Vi
19
20

17. XpNOIYOTIOIVTAG TNV KAUTTUAN OYKOPETPNONG, PPEITE:
a. 70 pH TOU dIaAUPATOG OTO I00OUVANO ONMEIO PHigos.0nu=
B. Tov Oyko TOu TIPOTUTTOU OIGAUUATOG TTOU TTPOCOEcauE HEXPI TO 1000UVAUO OnNEio

VIGO5.O‘I’]H=
Y. TNV OUYKEVTPWOT TOU AyVWOTOU SIAAUNATOG:

0. TNV pKp TNG oyKoueTpoUuEVNGS BAong

2.A. EAEMXOZ TQN NMPOBAEWEQN ME TA AEAOMENA TOY MNEIPAMATOZXZ
I. Eixeg mpoBAéwer o1, av diabérouue 10mL diaAuuaro¢ oééog AyvwaTtns CUYKEVIPWONS Kai
apxiouue va mpooBérouue o1yd — oiya diaAuua NaOH cuykévipwonc 0,1M, 1o1e:

apxika 1o pH 6a aAAddler:
a. Aiyo B. TTOAAEG povadeg O y. KaB6Aou O
oT10 1000Uvauo onueio To pH:
a. Ba €xel TavTa IR 7 O B. e€apTdTal ard TNV I0XU Tou o&éog O
apou éxoupue Nodn mpooBéocl apketh mooornta Baong 1o pH rou diaAuuaro¢ Ba aAAdlel
a. Aiyo B. TTOAAEG povadeg O y. KaB6Aou O

Amé 1O TEipapa dlamioTwvElg OTI, av Oiabétouus 10mL diaAuuaro¢ oééo¢ ayvwarng
OUYKEVTPWONG Kal apxidoupue va mpooBéroupe alya — oiya diaAuua NaOH ouykévipwaong 0,1M,
TOTE:

apxika 1o pH 6a aAAddler:



a. Aiyo B. TTOAAEG povadeg O y. KaBdAou O
oT10 1000Uvauo onueio To pH:

a. Ba €xel TavTa IR 7 O B. e€apTdTal ard TNV I0XU Tou o&éog O
apou éxoupue Non mpooBéoel apketh mooornta Baong 1o pH rou diaAuuaro¢ Ba aAAddel
a. Aiyo B. TTOAAEG povadeg O y. KaB6Aou O

II. Eixeg mpoBAéwer 6T, av diabérouue 10mL diaAuuaro¢ BGong ayvwaoTtng CUYKEVTPWONS Kai
apxiouue va mpoobBéroupe o1yd — aiya diaAuua HCI ouykévipwong 0,1M, 1or1¢€:
apxIka 1o pH Ba aAAddlei:

a. AiyoO B. TTOAAEG povadeg O y. kaBéAou O
o710 1000Uvauo onueio 1o pH:
a. Ba €xel TavTa IR 7 O B. e€aptdTal amd TNV I0XU TNG Bdong O
aQou Exouue Ndn mPooBETel apkeTn TTOOOTNTA 0é€0¢ TO pH Tou dlaAuuarog Ba aAAdler:
a. AiyoOd B. TTOAAEG povadeg O y. kaBéAou O

Ao TO TrEipapa SIATTIOTWVEIS OTI, av Olabérouuse 10mL diaAvuarog Baonc ayvworng
OUYKEVTPWONS Kal apyilouue va mpoobérouue o1yd — oiya didAuua NaOH ocuykévipwaong 0, 1M,
TOTE!

apxIka 1o pH Ba aAAddlei:

a. AiyoOd B. TTOAAEG povadeg O Y. kaBéAou O
o710 I000Uvauo onueio 1o pH:
a. Ba €xel TavTa IR 7 O B. e€aptdTal amd TNV I0XU TNG Bdong O
aQou Exouue Ndn mPooBEéael apkeTn ToooTNTa 0ééog 10 pH Tou dlaAuuarog Ba aAAaler
a. AiyoOd B. TTOAAEG povadeg O y. kaBéAou O
2.E. 2YMIMNEPAZMATA - EPQTHZEIZ
1. KauUTmOAN o OVOMAZeTal N YPAPIKN TTAPACTACN TOU ............... evog
OIaAUPATOG WG TTPOG TOV TTPOCTIOEUEVO ..., TTPOTUTTOU JIAAUUATOC.

2. H pop@r Tng KAuTTUANG OyKOUETPNONG Eival:
a. euBcia ypauunn O B. TapaBoAi O y. uttepBoAn O 0. olypoeidrigd

3. To pH oT1o 100dUvVauO onuEio £xel TIUNA:
a. TTavta 7
B. TTavTa pIKpOTEPO ATTO 7
Y. TTGvTa peyaAuTtepo atod 7
0. TTou €¢apTAaTal aTTd TOV OYKOUETPOUNEVO NAEKTPOAUTN

oooao

4. Otav utroAoyifoupe TNV OUYKEVTPWON dAyvwoTou OIOAUPOTOG MECW TNG KAPTTUANG
OYKOUETPNONG:
Q. TTPOKUTTITEl OQAAUQ TToU oPeiAeTal oTn dlaPopd TEAIKOU Kal 1I008UVaUOU ChEiou. O
B. Exoupe peyaAUTEPN OKPIBEIa aTTd TNV KAQOCIKI) OYKOPETPNON. O



KpitAplo a§ioAéynong
Ovopa: Tunpa:

lMpoBAnua: Aiabérouus kaBapioTikd yia ta t{duia 1Tou TePIEXEl udATIKO OidAuua
auuwviag ayvwoTng OUYKEVIPwWOnNGS. OéAouue va UTTOAoyioouuE TNV CUYKEVTPWON

it
NS aupwviag. F

[. Moio a11é Ta TTaPAKATW TTPOTUTTA dIaAUMATA gival KATAAANAGTEPO YIa TV OYKOPETPNON;

a. d1aAupa NH3 01M O

B. diGAupa NaOH  0,1M O

y. 01dAupa HCI 01M O W
Il. XpnoipotroiwvTag 10 TTPOTUTTO dIGAUMA TTou €TTIAEGATE TTAPATTAVW KOI PE TN XPNon IS
TTeEXaNETPOU, oykoueTpioape 10mL  kaBapioTikoUu Kal KaTtaAnEaue oOTnV  TTAPOKATW
KAMTTUAN OyKouETPNONG. S

TR R
gt
o By A A

0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40
V(mL)

Na Bpeite TNV CUYKEVTPWON TOU KABAPIOTIKOU O€ aUPwvia.

lll. Moia givai n pKp TNG NH3;

IV. Tloiog amd Toug TapakdTw OcikTeg eival Ba ATav 0 KATAAANAOGTEPOG yia TNV KAQOIK
OYKOMETPNON TOU KABAPIOTIKOU PE TO TIPOTUTTO JIGAUMA TTOU ETTIAECATE TTAPATTAVW:

a. MTTAE BUPOANG pe pKa=2 O

B. KOKKIVO peBUAiou pe pKa=5,5 0O

Y. @aivoho@BaAgivn pe pKa=8,7 O

V. Ze 1ol ammd TIG OUO TTAPOKATW TTEPITITWOEIS TTPOKUTITEI PEYOAUTEPO OQAAPA yIO TOV
TTPOCBIOPICHO TNG AYVWOTNG CUYKEVTPWONG TOU KaBAPIOTIKOU:

a. Méow TNG KAQOIKAG OYKOPETPNONG TOU KABAPIOTIKOU XPENOIUOTTIOIWVTAG TOV OEiKTN TTOU
emAEgaTe aTo epwTnua (1V). O

B. Méow TNG KAPTTUANG OYKOUETPNONG OTTWG 0TO epwTna (11). O

AITIOAOYNOTE TNV ATTAVTNOT 00G
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