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TO IIEIPAMA ME AITIAA MEXA KAI ME
ITPOXOMOIQXEIX

AyalOn Kapourovio
BioJoyos, kaOnynzpia 200 I'vuvaciov Xopov.

Taopyos Maxpvwvityg
Xnuirég, vmesOvvog E. K. D.E. vouov Kokidowv.

Ewayoyn:

H ovpfoir] T@v vToloyloT®@y Kot ToL AOYIGUIKOD OTNV EKTULOEVTIKY O1001KAGT0 Kot O
POAOG TOVG OTNV EVEPYNTIKT, OIEPEVVNTIKN KOl CUVEPYATIKN nabnon eivar kdtt and
OAOVG TAEOV OTOJEKTO.

O vroloyotg O dev avtikaBiotd oOTe TO OACKOAO 0UTE TO TElPOpO, OAAG
AOTEAEL LI SLOPOPETIKT TPOGEYYIOT] UE TOAAEG SOLVATOTITES.

"Hon &yovv a&lohoynBei kar £xovv dratvmwbel katd va peyddlo LEPOG oL dSUVATOTNTEG
KOl TO TAEOVEKTNUATO TOL AOYIGUIKOD TOV QLUOIKOV HoOnUATtov Kot eWdikd g
TPOCOUOIMONG.  ZUYKEKPUEVO 1)  ETOVOANYILOTNTO, 1) EKTEAEOT, KO HEAETN
“emKivOLVOV” EQPAPLOYDV KOl EQOPHOYDOV TOL OTOUTOVV OKPPBES Kot SVGEVPETES
0VOIEC-OVOKEVEG, 1 HEAETN TOL  UIKPOKOOUOL, 1|  OVTIUETONIOY XPOvoPopmv
MEWPAUATOV, TO EAKVOTIKO TTEPPEALOV K.0L.

Koatd v évtaén tov eKmoidentikod AOYICUIKOD TOV QUOGIKOV HoONUdTeOV ot
S1doKTIKY TTPAEN, Tpémel avTd Vo, cLVOVOCTEL PETAED GAA®Y pHE TNV E€PYOOTNPLOKN
doknon - meipopa. ‘Eva c0otd olokAnpopévo d18aktikd mtokéto B mpénel TAéov va
neplapPavet ektdg amd to PiPAio, Tov epyactnplakd odnyod, T0 EpYUCTNPLOKS KiT TV
OGKNGEMV KOl TO OVTIGTOLYO TPOCUPUOGUEVO AOYICHIKO.

Epoppoyn cvvdvoopov TEpauatog Kot Tpocopoioonsg £ywve o€ dV0 TUAUOTO TNG
tpitng taéng tov 2% Tvpvaciov Xvpov 6to pabnpo g ynueiog. Xto cvvédplo O
TOPOVOLOCTOVV €KTOC omd TN peBodoloyio Kot TO CUUTEPACUATE Omd TNV &V AOY®

EQPUPUOY.

Heprypaon:

INoa o melpapo emeréynoav amid péco KabnUePIVIC YPNONG, OTMG OVTH TEPTYPAPOVTOL
oT0 PUALO gpyasiag 1, yuo vo yivel cOvdeon tng yvdong pe v kabnuepvn epmeipio
(va 600¢el 1 drdoTaoT TG PIOUOTIKNAG TPOGEYYIoNG) KATL Y10 TO 0TTO{0 OEV TPOCPEPETOL
1] TPOGOUOIMGT TOV YPTGLLOTOUCULLE.

To oevapilo apopd TV ay®YLOTNTA TOV VOUTIKAOV SIAVUATOV TOV NAEKTPOAVTOV KoL
ovykekpipéva to 1° neipapa g 2™ doknong kot to 2° neipapa g 3™ doknong Tov
gpyaotnprakod odyod g 3™ tdEng tov Nupuvasiov.

To Moywopikd mov ypnoyomombnke givar to  Active Chemistry o omoio &lye eykpifet
a6 o [audaywywod Ivetitovto yuo tposappoyn 6to EAAvio exkmaidevtikd oot
o10 mhaicto tov épyov Kipkm g evépyetag OdVoceln Kot TPOKELTOL VO LETOPPACTEL
a6 o Yrnovpyeio oudeiog. O diepeuvnTikds yopaKTipag avTod TOL AOYIoHIKOD divet
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T dvvaTodTNTA 6TO HAONTH VO EPELVE KOL VO OVAKOADTITEL LE EVaV 1OL0HTEPO EAKVGTIKO
aALG KoL ETOTNHOVIKG TPOTO.

To mpdto tunipo I'3 (N=21) ektéhece TPpOTO TNV TPOGOUOIMGCT OTO EPYACTNPLO TOL
Odvocéa (2 pobntég avd vmoloylotn) pe Pdon to VA0 gpyaciog 2 Kol G€ GAAN
SWOKTIK) Gpa TO TEeipapa pe omAd HESO OTO EPYOOTNPLO PLUGIKAOV ETICTILUMV
oOLE®VA e To OAAO gpyaciag 1.

To devtepo tpuMqua (N=16) gpydotke avtifeta dnAadn exTéAece TPAOTO TO TEIPOLLOL
oto gpyaoctipo O.E. kot og dAAN dO0KTIK Dpa TNV TPOCOUOIMON COUPOVA LE TO
mpoavapepBEvTa eUALL epyaciog.

I to meipapa 6o epyactipro @.E. o1 pabntég epydomkav e opddeg tov 4.

¥10 T€A0G KOl TV dVO EQUPUOYDOV Ol HOONTEG OTAVINGOV GE EPMOTNUATOAIYIO GYETIKO
pe v a&loAdynon tov 2 EpupLOYOV.

X1oyou:

Y10)0G TOV GCLYKEKPWEV®V E€QOPUOYDV &ival, pe 600 JSQPOPETIKOVG TPOTOVG
TPocEyyions (Le amiég TEPAUATIKEG OLOTAEELS KOL LLE TPOGOUOUMGELS), Vo LdBovv ot
pafntég 6t 10 Kabopd vepd dev givarl KOAOG ay@ydg TOL NAEKTPIKOD PEVLATOS EVD TO.
VOUTIKA StoAvpoTo TV o0&V, TV BAceny, Kot TV aldtov sival kaAol aymyol Tov
NAEKTPIKOL PEVLLOTOG.

21oy0G axoun elvar vor EVIOTIGTOVV advvapies Kot mAgovektinpata Tov dvo pefddmv
1660 and Tovg dddoKkovTeG 660 Kol amd TOVG SOAUCKOUEVOLS (LLE TN CLUTANPEOOT
GYETIKOV EPOTNUATOAOYIOV).

Iopddinio €xovv peretBel kot GAAa ceVApLO TOV 0POPOVY TNV VAN TG ¥NUELNG TOV
yopvociov kat tov Avkeiov mov gnifovpe va vAomomBovv 6To HELAOV.

O cuvdvacpog(f N EXAOYT KOTO TEPITTMGT)) TOV TEPAUATOS KOL TOV TPOCOLOIDCEDY
TPEMEL VOL YIVEL LETA OO EPEVVO DGTE VO EVIOTIOTEL TMG UTOPOHYV VO GLVIVAGTOLV 1|
TOL0, TAEOVEKTEL, G€ KGOe mepinTman, amd Tig v A0y S10aKTIKEG Tpooeyyioels. Etoin
0pYAVIKT €VTOEN TOV AOYIGUIKOD TOV QUGIK®OV HOONUATOV OTNV EKTUOEVTIKN TPAEN
Ba yiver pe tov kaAbtepo TPOMO Kot B amotedéost évo emmAéov 1oYLPO SOUKTIKO
omAo.

TopunepdopoTa:
Ta cvumepdopota omd TV ToPUTAve epappoyn 8o avaeepBovv 6To GLVEIPLO aPOV
npota  yivel enefepyacio. TOV OMAVIACEOV OTO  QVUAAO  €PYOCIOG KOl OTA
EPOTNLOTOAOYIO.
D®YAAO EPTAZIAY 1(oghidal)

Heipapo: AyoyipoTTo VIOTIKOV SIHAVUATOV NAEKTPOAVTOV.
Xkomdg: Me TV KOTOOKEL OTANG TEPAUATIKNG O1dTaENG (MAEKTPIKOD KUKADUATOG)
va domiot®lel 0Tl ToL VAATIKA SlOADUATE TOV 0EEmV, TOV PACE®V KOl TOV OAGTOV
glvat Kool aywyol Tov NAEKTPKOD PEVULATOG.
Ewayoyikéc I'voeceic Osmpiog: To arolvtog kobupd vepd dev gival kaidg aywyog
TOV NAEKTPIKOL pevdpatoc. Ta dtdvpata Opmg Twv o&éwv TV BAceny Kol TV dAdTOV
etvan kKoot ayayotl Tov nAekTpucov pedpLaToc.
Anoitovpeve 6pyave-ovoisg:

4 motipia yodiva oamovicpuévo vepo(H,O)
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1 pratapio 4,5V &io
1 Aapmdxt @akov pe Baon acPectovepo
1810KO6TTNG AT

KOADOO [LE KPOKOSEIAAKLOL

Hewapotikn Srodkacio:

DITape 4 notApo kot apibunce to. Zto 1° BdAe 100 ml omovicpévo vepo, oto 2°
Bae 100ml 18100, o0 3° Bdre 100ml acPeotdvepo kot oto 4° 100ml adatdvepo.
2)Kotookebooe KOKAopo mov amoteAeiton  amd pmoatapio(mnyn  MAEKTPIKOD
PEVLLOTOG), AOUTTAKL e PAOT KOt SLKOTTY, OTMG GTO YN LLoL:

T

3) Bobioe ta ehebBepa(youva) dxpa tav kokodiov oto 1° nothApt, To omoio mepiéyet
kaBapd vepd, 161 MGTE Vo PNV 0KOVUTAVE HETAED TOVC.

®YAAO EPTAXIAY 1(ceMid02)
Av Kheioelg Tov dtokomtn Bo avayet To Aapmdktl; AkotoAdynoe v amdvTnen cov:

4) Avoi&e 1o drokdmTn Kat avtikatéotnoes To 1° motpl pe 1o 2° 1o omolo mepiéyst
&idr. Kheioe to dwaxomn. T mapatnpeic; Nati cupPaivet avtd;

7) EnovélaBe to 610 e to 3° kot 4° mothpt Ta. omoia TEPLEXovy acPESTOVEPO KoL
alatovepo avtiotorya. Ti wapatnpeis; Tati cvpPaivet avto;
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9) ZourApwoe ta KeVA:

To kaBapd vepo .............. KOAOG ay@ydc Tov NAekTpikol pedpatog. To Eidt mov gival
voatkd ddAvpa o&kov 0&Eog(CH3;COOH), 10 aioBectovepo Tov ivotl vdATIKO
Stdivpa g Paong vopo&eidio Tov acPeotiov [ Ca(OH), | kot To akatévepo Tov gival

voaTKd dtdAvpa yroprovyov vatpiov(NaCl) eivat ...........eeee. aywyoi tov
NAEKTPIKOV pedATOC. O EVADCELS OVTES TOV OTOIMV T VOATIK

LT o P Aéyovtan
NAEKTPOAVTEG,.

®YAAO EPT'AXIAY 2(oghidal)
ApoomnprétTnTa: AYOYOTNTO VOATIKOV SIHAVUATOV NAEKTPOAVTMV.
Xkoméc: Me ypnon tov ekmodevTIKoy Aoyiopkov Active Chemistry va domiotomdel
OTL T0. VOUTIKG SlOADUATE TOV TOV 0EEMV, TV PAcEmV Kol TOV aAdTOV  gival KoAol
ay®YOi TOV NAEKTPIKOD PEVLLOTOG.
Ewayoyikéc I'voeeic Osmpiog: To amolvtwog kKobupd vepd dev gival KaAdg oyoyog
TOV NAEKTPIKOL pevpatoc. Ta vdatikd dtoAdpaTe OUOG TV 0&émv, Tov Pacewny Kol
TOV 0AGTOV gival KaAol aymyol Tov NAeKTPLKoD pedIATOG.
Amortovpeva 6pyavae-ovoies 6T0 TAYKO gpyaciac:

1 MAEKTPOALTIKY PLAAN amovicpévo vepd(H,0)

1 protapia vOpo&eido Tov vatpiov(NaOH)
1 Adpmo xhoprovyo vatpro (NaCl)
1d1akdmTng vdpoyrdpro (HCI)

‘Workbench - Untitled =

[ Hz0 (9] HEI ) NaOH [5) NaCl .
m m m n

DYAAO EPTAYIAY 2(cehida2)
Extéheon mpooopoivong:
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1)ZAmoe amd tov kabnyntm ocov vo cov e&nyncel tov Tpdmo Asitovpyiog TOV

epyareiov | Mi‘ﬂg ﬂlﬂlm Kabde Kot Tov

TpOTO EKKIVNONG TNG TPOCOUOIWONC.

2)Me 1 Bonbeia tov epyareimv ovvdeong ( Link |£I ) kou petagopdg ( Hand )
KOTOOKEVOOE KOKAMLO TOV OMOTEAEITOL A T pratapio(mTnyn NAEKTpLICoD pedILOTOS),
TV NAEKTPIKN AGpma, TO SoKOTTN Kot TNV NAEKTPOAVTIKT OLOAT, OIS TO TOPUKAT®
oynua. Na mwpooéyeic mavra va Eekivag amd 10 0eTikd mOLO(KOKKIVO) TTPOg TOV
apVNTIKO(Rovpo):

Mpéoste N pratapio va dciyvel TovAdyetov 24V.

3) Mg 10 gpyodeio petopopdg ovoldv (eyedroper |£l) UETEPEPE OTNV NAEKTPOAVTIKY
@1 100ml vepo(H,0), Eexiva ) npocopoimon. Av avoitels (aveBacelg) tov
dtakomTn Bo avayel To Aapumakt; AtkotoAdynoe TNy amdvTnoen cov:

K\eioe (katéface) To drokdmTn Kot 6Tapdto TV TPOGOUOImaT).

4) Me 10 gpyalelo petapopds ovoidv (eyedroper |£l) LETEPEPE OTNV NAEKTPOAVTIKY
@1 mov mepiéxet vepd 1 g vopoyrmpiov(HCI). Eekiva ) Tpocopoimaon kot Gvoise to
dwokomr. Avaye to Aaprdkt, ['oti cuvéPn avto;

Kleioe (katéfooce) 10 S10KOTTN Kol GTOUATO TV TPOGOLOIMoT)|

®YAAO EPTAYIAY 2(o€gAida3)
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5)Auipeoe 10 TEPLEYOUEVO TNG NAEKTPOAVTIKNG PLAANG LE TO EpyaAeio dtoypoeng (

2, 100

sponge) kot Eavanpocbece (e To epyareio petapopdg ovolmv (eyedroper
ml vepo kat 1g vépoéeidiov tov varpiov(NaOH).

Eekiva tn Tpocopoimomn kot avolEe to dtakdntn. Avowe 1o Aapumdkt; Tati cuvéfn
oTo;

Kleioe (katéfooe) To S10KOTTN Kot GTOUATO TV TPOGOUOIOOT).

6) Apoipece to TEPLEYOUEVO TNG NAEKTPOAVTIKAG PLAANG e TO epyoleio Staypapnc (

sponge) kot EavanpocOece e To epyareio petapopdsg ovcimv (eyedroper |ﬁl), 100
ml vepo kar 1g yAwprovyov vatpiov(NaCl).

Eekiva tn mpocopoinomn kot avolEe to dtakdmtn. Avaye o Aapmdxt; atl cuvéfn
oTo;

Keioe (katéfooe) 10 S10KOTTN Kol GTOUATO TV TPOGOLOIMoT).

7) ZopumAnpwoe ta Keva:

To kaBapd vepo .............. KOAOG 0y®YOG TOL NAEKTPLKOD pedpatog. To vopoyrmptkd
0&0(d18Av e VEPOYApPiov GE vePD), TO VOOTIKO dtdAvpa TG fdomg VIPoEeidio Tov
vatpiov(NaOH) kot to voéaticd didivpa yAwplovyov vatpiov(NaCl) eivor
................... ay®yoi Tov NAEKTPIKOL PeVLOTOG. Ol EVOGELS OVTES TOV 0TIV TOL
VOOTUCE QUIADLLOTOL -« e e eeee ettt et et et et e e et et e et e et e e et e e e e e e e nene
Aéyovtot NAEKTPOAVTEG.
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