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6" Egyaotnotaxy doxnon:

IHHAPAYKEYH OEIIKOY OZEOX
ME TH MEOOAO EIIAPHX

6.1 XKOIIOX TOY
ITEIPAMATOX

6.2 EIXATI'QI'TIKEX
I'NQXEIX!

Z%0TOS TOV TELQAUATOS EIVOL 1| UEAETN TOU POLVOUEVOL TNG

ETEQOYEVOUS RATAMONG UEOWM TNG TAQAOREVNS Beuxoy 0E€og.

H néBodog emagng eivar wa PBropnyoavixy uébBodog mogo-
oxevig Tov Beuxrov o&€og. To duo&eidio tov Belov (SO,) mov
ToAyeToL otd TV ravon tov Belov dafifdaletal, avoapeperyué-
VO UE 0€QQ, TAVM Ao ROTAAUTY, OTTATE OYXNUOTICETAL TOLOEEIOLO
Tov Betov (SO3):

SO, + % 0,0 SO;  AH® = -235 kcal

Katd 1o oynuatioud tov SO5 exdieton Ogpudtnra (-AH®) xa
ehaTTOVETOL O OYROS TOV ovotjuatos. H wooppomio petatomiCe-
TOL OVVETWS TEOS To OeELd, dnhad avEdvetar | amddoon oe
SO3, dtav awEnbel 1 wieon 1 dtav ehattwbdel n Bepuorpacio. Ze
YOUNAY Sumg Begpuoxrgaota N TaxUtTo TS aviidoaong eivol
TOAMD (uxEn, %L 1 PLOUN)OVIXY TOQOOXEVY] EIVOL OLXOVOULRMOG
aovugoon. o  dieEaymyn g aviidpaong oe 600 T0 duvatdv
youniotepn Bepuorpaocia, wote vo emTevyOel wwavomomTinn
aGd00M YWEIg UM avtd va Yivel o€ BAOOg TS TaUTNTOS, YXOoN-

OLUOTTOLOUVTOL XOTAAMITEC.

ZVugpovo te ™ LEB0do emaPNg Mg RATAAUTES YONOLUOTOLOV-
vtal AevrdyQuoog rat oEeidao Tov owdneov N touv Pavadiov. H

rardhvon elvon etepoyevig (dMMhadn ta avtdpmvro Poloxoviol

1. B oxeuxd S50 Kepdlato (Iagaywyij Osuxov OEéos) tov Pifliov ue titho:
Xnuintyy Texyvoloyia II (TEE, B’ tdén lov xixiov, Touéas Xnuixdv
Egyaotnotaxdv Epaguoydv).
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I Ll

Movdda magaywyrjs Beuxot o&éog.



XHMIKH TEXNOAOI'IA 11 63

0¢€ OLOPOQETLRY] PUOLKY] ROTAOTOON —E(VOL OEQLO— OLTTO TOV ROATOL-

Mot —elvon otepedc—).

Zmv axoiovdn gpyaotnolary meooouoimon s uedddov
emaic dev elval e@urTi M XONOLUOTOMOT TLECEMV ®ow BgQuo-
1OOOLDV GUOLMV UE OWTES TTOV XONOLUOTOLOUVTAL OTY rounyo-
via. Ot dvo avtég petaPintéc Bempovvion otabepég, na eEeTd-

Ceta uovo 1 emidQaoN TOV ROTOAITY.

6.3 AITAITOYMENA A. OPT'ANA:

o TV exTéleon TOV TELRAUATOS CUVOQUOAOYE(TOL 1) CUOREVN
TOV OYUOTOS UECO OE amoywyo €0TiOL.

+— raraAvTg +— vahopduparag

ET]Q(XV:CLKﬁ volopauparag
ovoia

napo o Beund o0&y
-€— TV xoon
Tov Beiov

Awdragn peraromijs SO, oe SO;.

. XHMIKEX OYXZIEX-YAIKA:
[Muxvo dudhvpa H,SO,.
Zndvn otoryewonov Betov.
IMuxvo dudhvpa HCL
Awdhvpa BaCl, ovyrévrpmong 0,1 M.

AN A el -

Kotalitng totoetdiov tov otdnpov 1 meviogewdiov tov fava-
dtov.

6. Z%OvVN audvToU.

6.4 IIEIPAMATIKH 1. IlpooBéote omv mowdty @udAn 10 ml murvoy dradvuportog
ATAAIKAXIA H,SO, »ow ot devtepn 15 ml ameotoryuévou vepou.
2. Ogpudvete €vrova tov 0pLLovTio cwijva ravong (pyrex).
3. PvBuiote puéow g avtiiog v toyvTnTta QONG TOU OEQlov.

EmduwEte n pon va eivoar otabepr], maoaxolovBmvtog Tig
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diepyoueveg u€oa amo g @uaieg puoakides. Poq mov avti-
otouyel oe Myeg puoalideg avd devtepdhento Beweitol Lra-

VOTTOLNTLRY].

. Méoa oty ndypa toroBetote epimov 10 g Beiov. To mapa-

YOUEVO QEQLO OLEQYETOL UECO OTTG TOV TVQAXTMUEVO WAV

©OONG, OTOV 000 Suwe dev €xel TomoeTOel noTaAAITNG.

. Méoa ot devtepn gudhn, m omoia meQLelye apywd ®abapd

veo, mpooBéote 1 ml munvou drohvpuatoc HCI wow 1 ml dua-
Mupatog BaCl, 0,1 M.

. KaBapiote t ovorevn rouw emavaldfete to meipapa. Avti

0oQd., UGS, 0TO CWAVA XOVONS TOTOOETHOTE RATAAUTY, CLTTO-
TEMOUUEVO QT TOLOEETOLO TOV OLONEOV N ATtd TEVTOEEIOLO TOV
Bavadiov, avaueuerynévo pe oxovn audviov. Ipoomadrote
OL OUVONES TOV TELQANATOS UE RATAAUTY], CUUTEQLAAUPOLVO-
UEVNG oL TNG TAXUTNTAS QONS TV OEQlMV, Vo etval (OLeg ue
TS OUVONXES TOV TTELPAUOTOS YWEig ®atality. H B€ouavon

meémeL va elvan €vrovy, drapopetind 0t oynuatitetar SO;.

7. Av oynuatiotet SO; xow gprdoel uéyol t devteEn QLain, Aau-

Baver ywoa n avtidpoon:

SO; + H,O O H,SO,
Me v mootnxn twv ratidviov fagiov ta Beunrd avidvia
ov mEogpyovial and t didotaon tov H,SO, oynuatiCouv

dvodidiuto Beund Paoto (Aevrd (Cyua):

SO,2 + Ba2+ [0 BaSO,V
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PYAAO EPIAXIAYX

ITAPAYKEYH OEIIKOY OEEOX ME TH MEO®OAO EITA®HX

OVORUTETDVUILO: ....covenveereniereeeeeererenteeteeeeeessesseeseesessesseesnas

HPEQORMNVIO: ..ottt

[] Ieoryodyte Ta amoteAéouara Tov TELQAUATOS.
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7n Egyaornoiaxij doxnon:

ANTHIPOZQIIEYTIKEY XHMIKE> ANTIAPAYELY
TOY OEIIKOY OZEOX

7.1 TKOIIOX TOY Z®OTOG TOV TELRARATOS E(VOL 1 UEAETN TV YNULRDOV OVTLOQAL-
INEIPAMATOX oewV TOV Beuxrov 0E€0g e UETAMQ, e auETOMO ®aL UE PAOELS,
2ABMOS 1o 1 EXUAONOT TOV OMOTOV TEGTOV ALEALMONS TUXRVOU OLat-

Mpartog Beurot oE€og.

7.2 EIZATQI'IKEX To Beund o0&V (1} €hawo tov Prrprohiov) eivor VYo dyxomuo,
I'NQIEIX! dOOUO Ol TOYVOQEVOTO.
‘Ontog 6ha tar 0EEa avtdad ne Pdoelg divovtag dAag xow vepo
(avudpdoeig eEovdeTépmong):

Beund 0&Y + Baon O Ogund dhog + H,O

Ta apard drohipota tov H,SO, aviidpouv pe uétaria doaoti-
2OTEQA TOV VOQOYAVOU ®ow EAEVOEQWIVOUV a€QLO VOQOYSVO:

Apad H,SO, + Méralho [ Oeunrd dhag tov petdirov + H,N

Ta wurva dolbpata tov H,SO, 0Eetddvouv morhd pétolia
(extog amd ta gvyevn) xow apétorra (C, S, P):

IMuxve, Beoud H,SO, + Métaiho O Oegund dhag tov uetdiiov
+ SO, + H,0

wou 2P + 7,0 SH,80, O 2H,PO, + 550, + 2H,0
C + n,0 2H,S0, O CO, + 250, + 2H,0
S + m,0 2H,S0, O SO, + 2SO0, + 2H,0

1. BA. oyetuxd 50 Kepdlaio (Hagaoxevij Oeuxov O&éog) tov Pifriov ue titho:
Xnuinryj Texvoloyia I (TEE, B’ tdfn lov xixiov, Touéag Xnuixdv
Egyaornoiaxdv Epaguoydv).
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7.3 AIIAITOYMENA

7.4 IEIPAMATIKH
ATAAIKAXIA

H dudhvon tov Beunot 0E€og ouvodetietal amd €xivomn peyaing
TO0OTNTOS BEQUATNTAC, 1) OTTOIOL WTOQEL VO TTQOXOAEOEL OROUAL KO
Boaoud tov drahipatog pe extivaEn otaryovidimv. Emewdn to Oeu-
%0 0BV elvow ®OowoTno vYES ®aL, oV TECEL 0TO OEQUO, TOORUAEL
EYRAVUOTA, 1 AQOIMON TOV YIVETOL TAVTO UE TEOOOXN WrQWOV
TOCOTHTMV TTUXVOU 0EE0S OE UEYAAN OYETIRA TOOGTTA VEQOU, UE
eEmteouny YUEN xow pue ovveyy avddevon Tov daAlpatog, xol

TOTE AvVIioTEOPU.

OPI'ANA:

OePUOUETQO.

Oyrouetounn gudin Twv 500 ml.
Oyxrouetorog ®Avopog twv 100 ml.

A.
1
2
3
4. Meydhn Aerdvr, Yudiivn 1 TAOOTLRY.
5. TMompoi Céoems Twv 500 ml.

6. Tvdahvo yovi.

7. Homjol Léoemg Twv 100 ml.

8. Tvdhvn pdfdog avadevong.

9. Moot} gudin tv 500 ml (ad TolvoBurévio).
10. Zmjoryno SORLUOOTLROY COANVOV.

11. Aorpuaotirot cmA|ves.

12. Ydarshovtpo.

13. TIpoyoida.

. XHMIKEX OYXIEX-YAIKA:
. Ameotayuévo veQo.

. Tuxrvé dudhvpo Beurov oE€og.

B

1

2

3. Pwiopara owdnpov.

4. Pwiopota yalrov.

5. Apaud dtdahvpa vdpo&eldiov Tou vatpiov.

6. Awdhvpo detntn pawvoropOaleivng (0,1 g oxdévng gorvoho-
pBaretvng drohvetan og 80 ml awBavoing 95%, xow to petyno

apatwvetor ot 100 ml pe ameotoryuévo veQo).

A. Apaiwon muxvov daivuarog Oeuxov o&éog
1. TomoBemote ameotayuévo vepd oto motoL Léoemg tmv 500

ml u€yot ta 2/3 Tov Ypovg Tov ®oL TOTOHETHOTE TO TOTHOL UECA
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ot Aexdvn. TomoBetiote veQS ot AexAvY, WOTE TO VYPOS TOV
uoMc va Eemepvd 10 MPog TOU VEQOU UECO. OTO TTOTHOL.
TomoBetiote 10 OeQUOUETOO UEOA OTO TTOTHOL CECEMS RO
onuelnote ) Bepuoxpaoio.

TomoBetote muxvo ddhvpa H,SO, oto momot Léoeme tov 100
ml péyot ta 2/3 Tov poug Tov xou To SLAAVNA LETAPEQETE TO OTOV
0YX*OUETOWMO ®UAMVOO Tmwv 100 ml péyot ™ yoeoyn Twv 75 ml.
Ta 75 ml tov wunvov dwodvuorog H,SO, petayyiote ta molv
TEOOEXTHA %o otadland oto motioL Léoemg Tmv 500 ml, ava-
devovrog Tovtdyova 1o ddhvpa pe ™ edpdo avdadevong.
Znuewwote v €voelEn Bepuorgaoios. T mapatngelite;

. A@ot to dutdhupo YuyBel apreTd, peTaryyloTe TO LECM TOV YUd-

MVOU YOVIOU 0TV OYROUETOWXY PLaAN Twv S00 ml ®ow ovutin-
QMWOTE UE VEQO UEYOL TN YALQOYN.

Metayyiote, H€om TOU YVAMVOU YWOVIOU, TO TEQLEXOUEVO TNG
OYROUETOLXNG QLIANG OtV TAaoTvy @uaAn @UAaEng, xou
TOUOTIOTE TNV ROAAL.

. Emidpaon agaiov dtalvuarog Ocuxov o&éog oe usralia

TomoBetioTe 0TO OTHELYUA DOALUAOTIRAV CWANVOV Evar doxL-
UOLOTLRG OWAVOL RO TOTOOETHOTE NECT O€ QUTOV UEQLRA OLVI-
ouato oLdEOV.

TomoBetjote oto cwAva peerd ml artd to agatd didivua
Beuxov 0E€og mov mapaoxrevdoote oto melpauo A. T mapa-
ElTE;

Kopomjote aveotpauuévo €vav ®evo OORLUAOTIXO OWAVA
AV otd TO OWAVOL UE TO 0idNE0. MeTd amd Alyo amouoxQu-
VETE TOV OVEOTQOUUEVO OORLUOOTIRG CWA|VA RO TTANOLAOTE
010 OToULS oV €va avouugvo xepi. TL mopatneite;
Enovoldfete 1o mponyoluevo melipouo TomofeTmvTog autn ™
@od oto doxruaotnd owijva Cu avti yio Fe. Tu mapatmpeite;

. Emidgaon mvxvov dtalvuarog Osuxov o5éog o€ usralia

TomoBeTOTE OTO OTHELYUO QORLUOOTIRMY COMVWV Eva doxL-
UOLOTLRG OWAVOL ®ow TOTOOETHOTE NECO OE QUTOV UEQLRA OLVI-
ouorta oLd1Eov.

TomoBetote 0t0 CWAVe TUXRVG ddlvpo Beurol 0EE0g o

Bepudvete oto vdardrovtpo. T mapatnoeite;
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IMPOXOXH: To muxvo Beund o&v eivor duofomwtixrn xow 0EeL-

dmTni| ovota ®ow TEOXALEL eyrovuaTo 0To dEQUOL.

. Emidgaon mvxvov dtadvuaros Oeuxnov 0§éog oe aucralia

TomoBemioTte 010 OTHELYUA JOXLUAOTIRWY OCWAVOV EVo do%L-
UOLOTIRG CWAYVOL RaL TOTTOBETNOTE LECQ O QUTOV OROVY Belov.
TomoBetote 0t0 CWAVA TUXRVS ddAvpa Beurov 0EEog rau
Bepuavete oto vdatohovtpo. T ToQatnEelte;

IMPOXOXH: To murvo Beund o8V eivon dtafowtiry ot oEeL-
dwTny] ovota xow TEOoraLel eyravuato 0to d€Qua.

. Avridgaon Osuxov oEéog ue Pdon (eSovieréowon)

TomoBemjote oty mEoyoida apatd didlvua NaOH zau tomo-
BeToTe ®ATM QTS TO OTOUO EXPONS TNS TO TOTHEL CECEMS TWV
100 ml.

TomoBetriote 010 TOTHEL VEQS, UEYOL TOV VYPOUS TV 2 cm TEQI-
7oV %o TEOOBEoTe TG00 dtdlvua aEoLoy Beurov 0E€og, Mote
M otdOun Tov droliportog vo avéfer dila 2 cm.

ITpooBEote 01O GELVO QTGO dtdhvua 6 €mg 8 otayoveg dLahv-
uartog gatvolopBaieivng. To didhvua Tagauével dxomuo.
INvoiote Alyo T OTQO@LYYO TNG TTEOYOIONS %Al OQPNOTE VL
TEQPTEL OTO TOTHOL ROTA OTAYOVES ®OL UE 0QYS QUOUO dtdhvua
NaOH, avadeiovtog Toautdyova To TEQLEXOUEVO TOU TOTNQL-
0¥ pe ™ eapdo avddevong, UEYOLS OTOV POl ETUTAEOV OTAYOVOL
VO UETATOEPEL TO YOWUA TOU OLUAVUATOS OF RORXLVO. ZTO
onueio avté 6in N woodta Tou Berov oEEog €xel avtdEd-

oeL ue v mpootebelion Paon (eEovdetépmwon).
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PYAAO EPIAXIAX

ANTIIIPOXQIIEYTIKEX XHMIKEX ANTIAPAXEIX TOY OEIIKOY OZEOX

OVOLOTETTDVUILOL ...ttt

HUIEQOIIVIO: ...ttt

L] Ia wowo Adyo o meipaua A. moayuaromoujonxe uéoa oe dexdvn ue vepod; Karayodyre xar e&nyij-
OTE TIG TOQATNONOELS 0OG.

[] Karayodyre xou eEnynorte tig mapatnonoels oag oto meipaua B. I'odyte Tig ynuixés eSiowoeis twv

avTIOQATEWY OV TQAYUATOTOUONXAV.

[] Katayodyre xou eényrjote g mapatnoroeis oag oro weipaua I. Fodyre i ynuixtj e&lowon s

avTidEaoNs OV TEAYUATOTOUONHE.
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[] Karayodyre xar e&nyrote tig magarneroeis oas oto weipaua A. Fodyte tn ynuixy e§iowon g
avtidaons mov TEAYUATOTOON®E.
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81 Egyaotnoiaxyj doxnon:

OI'KOMETPIKOZ IIPO2AIOPIZMOX IIEPIEKTIKOTHTAX
AIAAYMATOX AMMONIAX

8.1 XKOIIOX TOY
ITEIPAMATOX

8.2 EIXAT'QI'IKEX
I'NQXEIX!

Z%07GE TOV TELQAUATOS EIVOIL O TOOGOLOQLOUAS TG TTEQLEXTL-
ROTNTAS SLOAVUATOS QLUUMVIAS UE TN XONOLUOTOMor dtaAinatog

Bdong yvwotov tithov (oyrougtonon).

H oyropetouxn avalvon amotelel €vayv amd Tovg onua-
A. VILXGTEQOVG TOUELS TG avalvTinig ynueiog’.

Mo oyropetory] €B0O0G avahvuong emTVYYAVEL TOV TQOO-
droploud g meprextidmTog (dAady g moocootiaiog avaro-
yiag) evog drahipartog/delynotog oe oQLonévy ovota xan foaoile-

TOL O (WLOL YNULKT avTiOQOON TNG YEVIXNG LOQYY|C:
oA + 1T [ mpoidvra

Omov a uopLa avadvtn A (Toootind TEoodLoLLouevns ovolog)
avtdpovv pe T uopla avtdpaotmeiov T. To avridpaotmioro T
ovoudCetal Tithodotng (exelvog mov Ba ddoeL tov Titho OTO
1oodLoELLouevo dudivpa/delyua) nat eivan €vo fondntxd avii-
dp0OTHELO €X TV TROTEQWV YVWOTHS OLVYREVTOWONS (TiTAOV),
onhadn €va meotumo dtdhvpa. O TithodSTC TEOoOoTIBETOL TUNUOL-

Trd oo TV TEOoY01da otV omoia €yl tomofeTnOel.

1. BA. oyxeund 60 Kepdlato (Auuwvia xar Nitoixé OEV) tov PifAiov ue titdo:
Xnuuxrj Teyvoroyia II (TEE, B * tdén 1ov xixdov, Touéag Xnuxdav Egyaotnota-
xaw Epaguoydv).

2. H avalvtixlf ynueia eivar o eQyaotnoiaxos »Ad0og tye ynueias mov aoyoleital
UE THY TOLOTINI] (TTOLOL UOQLAL 1] OTOLYELO TTEQLEYOVTAL OTO OElYa) %Al UE THY TOOO-
Txy (0 moies avaloyies meQLExovratr) avdivon ynuxdy ovoldy 1 UEryudTv
ovoldv. ‘Eyet O¢ extetauévny epaouoyl oe tAndooa touéwv (éleyyos mootnrag
PAQUAXWY, TQOPIUWY xaL TOTOV, EAEYXOS XAVOIUWY X0l MTAVTIXGDY, BLOXNUIRES
avalioes Oeryudtov aiuatos xai ovewv, EAeyxos xoNoNs amayoQeVUEVQY
oVoLDY aTto abANTES, EAeyyos QUTAVONS THG aTUOoPALOAS, EAEYXOS TWV AOTIHAY
xat Prounyavixdv Avudrav, Eleyyos Twv edapdv x.0.x.).
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H mtpoctnxn tov tithoddtn ovveyiCetal uéyol va mpootedel
TOOOTNTA YNURA LoodVVOaUN we TV Ttoodtnta Tov avoaiity. Tdrte,
AEYETOL OTL TQOOEYYIOTNRE TO LEOOVVAO ONUELD TNS OYROUETON-
one. [Mpoxewévou Sumg va yvweitel TOTe vo SLarSPeL TV TEO-
001%M TOoV TITAOAATY, O YNUKROS AVOAVTIE KON OLULOTTOLET LLCL 1L~
%1 ovoilo mov ovoudleton deintng. O deintng amorpiveTol oV
moovota meplooetag Tthodotn (€vOelEN OtL ohornAnowOnxe m
ovTidOoN 0YROUETENONG) Ue allayr] TOV XOOUATOS Tov. AuTti 1
yowuotry alloyn uroeel vo ovufaivel 1) va un cvupaiver axot-
B¢ oto Looduvapo onueto. To onueto, AoLdv, auto TS OYROUE-
TONONS 010 omoio o deirtng aAAAlel yoodua, A€yetor TeEMxRO
onueio. Acpalng, N emAoyr] Tov xatdAniov delntn yivetow
€101, oTe 10 TEMUO onuelo va mpooeyyiler 600 TO0 duvatov
TEQLOOOGTEQO TO 100dUVaUo onueio. I'a v aviyvevon tov Teht-
®0U ONUEIOV TV OYHOUETONOEWVY YONOLULOTOLOUVTOL, EXTOS OO
TOVG OTTTLROUG dEIRTES, RO DLAPOQES PUOLKES 1 YNULRES LOLOTNTES
ToU dLaAipoTog.

O 60p0¢ oyropéronon (| o evOAMORTIRGS 6Q0S TLTA0OOTNO))
OVOQPEQETAL, ETOUEVIS, OTN UETONON TOU GYROU TOU TLTAOSATN
TTOV OUTOLTELTOL YLOL TV ETLTEVEN TOV LOOOUVOUOU onpeiov.

O avTLOEAOELS TTOV ONOLUOTOLOVVTOL OTNV OYXOUETOLXTY OV~
Aon elvan ovviBog:

O avudpdoels eEovdetépmong oE€oc-fdong (wg tthoddtng

yiar TV TLthodGT o 0EE0S XONOLUOTTOLE (T TEGTUTTO dLd-
AMpa oyvonig paong -ouviBwg NaOH-, eve yio v TLtho-
ddmon Pdong xenolnomoteltol TEATVTO ddAvuo LoYVEOU
0&€og - ovvnBwg HCI),

O avudpdoelg oEewdoavaywyic (m.y. trthoddmon Fe?t ue
KMnO,, BA. 201j Epyaomoiaxy doxnon),

O avudpdoeig ®oBilnong (m.y. xotafvOion yAmolovywv M
Bowuovymv tévimv pue Agt),

O avudpdoelg ovumhoxomoinong (m.y. ovwrhoromoinom
uetalxayv rotoviov ue EDTA, BA. 4n Epyoaomoeoxn
doxnon).

Tevird, yia va yonowpomomBel o avtidpaon oe oyroueTon-

on, mEEmeL va elvor tayelor (Vo OLORANQWVETAL CUVTOUQ) %O
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O yevinog mexaueToinos Oeintns elvar pelyua detxtdv mov alldiel yooua
oe evoeia meptoxlj pH: amo 2 éwg 14.

AeEauevij amobijrevons auuwviag.
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moootry (va un ovvodeveton antd mapdAAAeg 1 amd avTioTEo-
PeS aVTLOQAOELS).

Ewdwndtepa, otigc oyrouetonoels oE€oc-fdaons ol deinteg mov
YONOLUOTTOLOVVTOL YLOL TV AV VEVOY TOU TEMKROU ONUELOV EMIAE-
yovtou pe Paon vy mepoyy tov pH oty omoia vpiotavror
YOOUOTIXY oMMy, ZTNV TEQIMTWON ouTi] oL Oginteg elval
Eyyomwueg evoelg (aoBevn oE€a 1 aoBeveils Pdoelsg), Twv omoi-
@V 1 65V HoOPN €XEL OLOPOQETIRG YODUO OO TNV OAROALKY).
"Eto, pue mpodoyn 1 ue amoforr) momtoviwv (avdhoyo pe to
pH) alhdCer o xodua tTov STV, Ao ®ot TOV SLOAIUATOS TOV
toug mepLéyel. T€rowol deinteg nouw o avriotolyeg mepLoyxés pH
otig omoleg yivetal allayr yoduarog eivor To mxrewo oEV (pH
0,1 — 0,8 amd dyewuog yivetal ®ITELVog), To ®VavS ™S Bunding
(pH 1,2 - 2,8 and »nouxrwvog yivetar xitowvog), n nhaveivy (pH
3,1 — 4,4 amd ®vSxuvog Yivetol ®{toLvog), To €guhed Tov neBuii-
ov (pH 4,2 — 6,2 antd ®oxxvog yivetor ®{towvog), 1 goavorogda-
Aetvn (pH 8,0 — 10,0 amd dyomuog yIvetal *ORULVOGS) %.0.X.

TEAOC, ONUELDVETAL OTL OTTOLTOVVTOL OTOLYELOUETOLXOL VITOAO-
ywopoi (diadi vtoroyiopol mov PaciCovtal ot OTOLYELOUETOLN
NG OYROUETOLXIS OVTIOQOONC), TQOXRELWEVOL, e PAOT TO YVWOTS
T(ThO TOV TLITAOSATY, VO TEOOOLOQLOTEL O AyVWOTOS TITAOG (OVUYRE-

VIQMWO1) TOU AVOATY.

To udpro tov atwrtov (N,), Adyw Tov TEUTAOU OUOLOTOAL-
B e 2700 deopov mov ouvdéel ta dropa (N=N), elvor eEape-
©wnd ot00ed. H aupwvia (NH;) ovumepupépeton mg fdon (rtom-
TOVIOOENTNG), EVA OL TEELS ouotomolrol deopol N-H eivan
molwuévol (to atmto elvor o NAexTEaEVNTLRG Atd TO VOQOYS-
vo). "Etot,  apuwvia dtohvetor evrolo oto vepd (€vav molud
dlalut) zal amwotehet 1 (0o #ahd StadvTy yiow TOAMES ynuULrES
EVOOELS. 2T Prounyovia n appovia Tadyetor ouvOeTind ro
AT TO UEYUAUTEQO UEQOG YONOLUOTOLETAL IO TV TOQOYWYN
aloTovy MV MITOoUATOV.
O 0YROUETOLROS TEOODLOQLOUOS TNG TEQLEXTIRATNTOS OLOAY-
worog apuwviog (NH,OH) Baciletar oty mhjon eEovdetépmon

NG TEQLEYOUEVNS AUUMVIOS otd VOQOYAWEWG 08V O€ mepiooeLa
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8.3 AITAITOYMENA

8.4 IIEIPAMATIKH
AIAATKAXIA®

%Ol €V OUVEYETLDL OTNV TAT|ON €EOVOETEQMON NG TEQIOTELAS TOV

vOROYAmEHOU 0EE0g amd vdEOEEdLo Tov Vatpiov:

NH,OH + HCl O NH,CI + H,0
HCI + NaOH O NaCl + H,0

. OPT'ANA:

Kovir pudin ue eopvolouévo moua.
Z1pOVLOL.

ITpoyoida.

. XHMIKEX OYXIEX-YAIKA:

. TTunvé dudhvpa aupmviog (eprertindmrag and 20% wp €mg

30% p/u meplmov).
Avdivpo vdpoxAwEroU 0E€og 1 M.

3. Awdhvpa vdoEeldiov tov vatpiov 1 M.

4. Avdhvpa deirtn eouBoy tov peBuliov (50 mg ondvng gov-

B0V tov uebuliov drarvovror oe petypo 1,86 ml drahvportog
vdp0EeLdiov Tov vatpiov 0,1 M »ow 50 ml cuBavoing, xou to

dualvpo aparvetar otor 100 ml pe ameotayuévo veo).

. 2g QuaAn ue eopvolonévo oo torobetiote S0 ml dradvpo-

10¢ VOEOYAWELROU 0EE0g 1 M.

Zvylote pe axpifero ™ @udin ue to dtdhvua.

3. TlpooBéote 2 ml Tov SLEAIUOATOS OUUMVIOS AYVOOTNG TEQLE-

HTLROTNTOGC.

Eavoluyiote ™ @udAn pe 1o véo didlvua.

5. TIpooB€ote wg deintn 0,1 ml Srtahdparog eguBEOU Tou pueBuii-

ov (omdte T0 drdhvpa yewuatiCetar *GrULVO).

H uébodog tng oyxousronons mov megryodpetat oty ovveyela amoteAel un &etdi-
xevuévy uéBodo moooTIXROY TEOTOL0QLOUOY (dNAadlj Oev modoTIROTOLEL UOVO THY
apuwvia alid xar omoiadijrote dAly fdon mwov TuxoV mEQLE ETAL OTO TITAOOO-
tovuevo deiyua). I'a 1o Adyo avtd dev elvar xatdAAnin yia woootixd meoodiogL-
OUG evdg Tuyaiov diadvuaros auuwvias (to omoio Oev amotedel avridEaatioLo
auuwviag).
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6. Oyrouetoiote 10 dudAvpa (ovolaoTird TV TEQIOCELD TOV
VOOYAMELROV 0EEDG) e dudivpa vOEoEeLdiov Tou vatpiov 1 M,
u€yoL vo. aAAGEEL TO yodua amd ®Oxxvo o€ ®itowvo. H oyroué-
TONON YIVETOL UE TEOOON % TOU TITAOAATN ROTA OTAYOVES RO UE
TOUTOYQOVY] CVOXIVION TOU SLOAIUOTOS.

7. Agalp€ote tov apBud twv ml tov dradvpatog vdQoEeLdiov
Tov vatptov 1 M mov ratavohdOnrav ard to 50 ml tov dwa-
Mpatog tov vdoxAwErol 0E€oc 1 M mov mpooTténrav xat
vrohoyiote T dtapoQd.

1 ml draAdparog vVOPOYAWELROU 0EE0g 1 M mov ratovahnOm-
%E YO TV €EOVOETEQWON TS aupmviag ovtiotowyel oe 17,3
mg NH;.

8. Ymoloylote TV €XATOOTIONN TEQLEXTIXOTNTA W/ TOU OLOAU-

UATOG TNG CLUUMVIOG.
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PYAAO EPIAXIAX

OI'KOMETPIKOX ITPOXAIOPIEMOX IIEPIEKTIKOTHTAX
ATAAYMATOX AMMONIAX

OVOUOTETTDVULLO: ....coveeeeereniereeeeeeeeteeteeeeeesaesseeeessessessesseesees

HREQOUMVIM: ...ttt

[] Ieoryodyte ™) Paoixyj agyl TwV OYXOUETOIXDY AVaAAVOEWY xaL Ta (01 TWV AVTIOQATEMY TOV

XONOLUOTTOLOVVTAL.

L] (a) Na Boebei n ovyxévrowon dialvuaroc NaOH, av yia v oyxouétonon 40 ml tov dialvuaroc
avtov axautiOnxav 56 ml diadvuaros HCL 0,IM. (B) Ilooa ml avtov tov dwaivuaros HCI oo-
ovvauovy ue 1.000 ml tov diaAvuaros NaOH;
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L] 0,60 g detyuaroc mov mepiéyer iovra CI oyxouetoeirar ue 25 ml diadvuaroc AgNO; ovyrévrow-
ons 0,2 M. (a) Yroloyiote Ty exatootiaio meQiextixotnTa Tov oelyuatos o€ Cl. () Av ta iovra
Cl vpioravrar oto delyua ue ™ puooeij tov CaCl,, vwoloyiote Ty exarootiaio TeQLEXTIXITNTA

Tov Oefyuarog oe CaCl,.
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[ ] Zro Briua 8. tne metoauarinic dradixaciac avagéoerar ot 1 ml diadvuaroc vdpoxlwixov oEéoc
1 M mov xatavalaOnxe yia tyv e§ovdetéowon g auuwviag avriotoiyel oe 17,3 mg NH;. Tldg

QITLOAOYE(TE TO YEYOVIS QUTO;

[ | Me Baon ra neioauarind amoreléouara ovuminodore tov axdrovbo mivaxa:

MadCa guaing pe dudhvpa HCI (mg)
Mata guaing ue HCI xow NH; (mg)

MadCa drodipatog aupmviag (mg)

Apywn €voelEn mpoyotdog (ml)

Telnny €vdelEn mpoyoidag (ml)

[Moodmra drahiporog NaOH wov ratavardOnxe (ml)

I[Mooomra darvpatog HCI mov mepiooeye (ml)

[Tooémta drahipatog HCI wov yonotpomomnxe yio v eEovdetépmwon (ml)

Ioodvvoun moodmrta appwviog (mg)

[Teprentidmta % W dStaldpotog aupmviog







XHMIKH TEXNOAOI'IA 11

83

91 Egyaornoiaxij doxnon:

XAPAKTHPI>TIKEY XHMIKE> ANTIAPAZELY

9.1 XKOIIOX TOY
ITEIPAMATOX

9.2 EIXAT'QI'TKEX
I'NQXEIX!

TOY NITPIKOY OZE0OX

Z107TOE TOV TELQAUATOS E(VOL 1] SLATIOTWON OQLOUEVWY OO0
ATNOLOTIRAV YNUWKOV LOLOTHTMV TOV VITELXOU 0E€0g (avtidpaon

0&€og-pdaong, emtdpaon oe uétarro, oEeldmon auetdilov).

Ze vymhi} Bepuoxpaocia eivor duvari n oEeidmwon tov otabeQov
wopiov tov alwtov (N, + O, I 2NO). Ze vymhij Oepponpacio xo
nleomn nouw Pe woovoia xotahity elvol duvati 1 oEeidwon xat g
apuwviog (4NH; + 50, O 4NO + 6H,0). To maporyduevo povo-
Eeld10 Tov AvOpaxa Tt TS AvTLOQAOELS QUTES WITOEEL VoL 0EELOM-
Ol mepautépmw mEog drogetdio Tov alotov (2NO + O, O 2NO,),
TO OTO(0 OVTLOQMVTOS UE VEQS OYNUOTICEL TEMXA VITOIXO OEY
(3NO, + H,0 O 2HNO; + NO).

To vitord o0&V elvor duvatdv, HECW TG TOQOTAVM OELRAS
ANURDV OVTLOQACEMV, VO OXNUOTLOTEL OTNV ATUGOPOLQOL 1S OITO-
TELEOUOL TNG ATUOOPALQIXNG QUITAVONG, OUVTEADVTIONS €TOL OTNV
EWPAVLON TOV AVETLOUUNTOV QatvOouEVOL TS GELVNS FRoyNs.

H »ipia epaguoyn Tov fropnyavirds TaQoyOUeVoU VITOLXOU
0E€0G apoQd TV TaQAYmYN VITOWM®V Araoudtwv. To vitoird
o0&V yonotuomoteltat exiong ot fropunyovio exQNUTLRAOV (VITO-

AUTTAQ(VT], TOLVITQOTOAOVUOMO %.T.A.).

To viteurd o0&V avtded pue oE€a nouw pue oEwva oEeldia (avei-
dpdoelg 0Efog-Paong) ral oynuotiCel vitpurd diata.

[MapdMnha, eivol oUEe 0EEWDOTIXRG: xOoTd TV O0EeldwOoN
apetdhwv avayetar m1pog NO,, evadd natd v oEeldmwon twv

UeTAAMV TEOS VITERA dhata TV petdAwv avdyetal tpog NO

1. BA oyetxd 60 Kegpdlato (Auuwvia xar Nitoixd OEU) tov Pifriov ue titho:
Xnuxrj Teyvodoyia Il (TEE, B * tdén lov xvxdov, Touéas Xnundv Egyaotnoia-
nav Epaguoydv).
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Enidpaon muxvod diaAvuatrog vitoixov o&éog o€ yalxd
(modawo yodua: viteixds yaixds, xaotavo yodua:
oto&eidio tov aldrov).

To TeITEOTOAOVOALO YONOIUOTOLETAL WG EXQNHTIND
yia e&§dovén aofeoréribov.
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9.3 AITAITOYMENA

9.4 IIEIPAMATIKH
ATAAIKAXIA

t0 apod vitowrd o&V) 11 NO, (to muxrve vitowrd 0Ev).
Q Q M 2 Q

X0oQoxTNELOTXA AVOPEQETOL OTL, EVM %RATA TN dLAAVON TOANDY

dpaoTrdV uetdAmv og dAho 0E€a exhigTon VOQOYOVO, RATA TN

dudlvon oe vitord 0V de ovufaivel xdtt T€Tolo (oL oymuaTiio-

UEVES OVAYWYLRES EVAOOELS OEELOMVOVTAL AUECWS AOYW TG VY-

Mg oEeldmwtinnig Loyvog Tov ViTEroU 0EE0Q).

EmumAéov, 1o vitowd o&U ouuuetéyel o€ ovtdQdoels dumig

OVTLRATAOTAOTG:

W=

DA A e~

A.

n.x. Na,CO, + 2HNO, O 2NaNO, + H,0 + CO,MD

. OPT'ANA:

Tvdlvn pdpdocg.
Aorpootirol CwMVec.

Mool C€oeme.

. XHMIKEX OYXIEX-YAIKA:

Avdhvpo oppoviog ovyxéviomong 15 M.
Avdivpo vitourov 0E€og ovyrévipmong 15 M.
Xdaixwvol foot.

Ocio.

Avdivpo yhmorotyov fagiov ovyrévromong 1 M.

Avridpaon o&éos-fdong

. TomoBemote og dontpaotind cwljvo 6 ml StaAvuotog vitoL-

%00 0E€og 15 M.

2. BuBiote v dxon yvdiwvng odpdov oe didivua appmviag 15 M.

3. Koamorte v dxon g edpfoov mdvm amd To 0TGP0 TOv do%L-

UALOTLXOU OCOARVAL.

. Emidgaon vitoixov o§éog o usrailo

. TomoBetmote oe doxluaoTvd COAva 3 wxrEoUs XAAxLvoUg

Borovg.

2. TlpooBéote 3 ml drahipatog viterrov o&€og 15 M.

3. oot E1jote T0 OYNUATIONS 0LEQTOV.
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. Awoxoyte ™ ymuxn ovtidpaon yeulloviag to donLUaoTIRG

owMjvaL Ue veQO.

. ZNUELWOTE TO YOWUO TOU dLAATUATOC.

. O&eidwon auerdliov amo 1o viTeixo 05U

. TomoBetote oe doxtpaotnd cwljva 5 ml dtadiuatog vitol-

%oV 0&€oc 15 M.

2. TTpooB€ote 010 donpuaoTnd owijva 1 wxred Poro Belov.

3. Ogpudvete 10 pelyna, domov va dtolvBel to Belo (dandpre

™ B€pnavon ey artd To PEaoud).

4. TomoBemijote oe motioL L€oemg 10 ml ameotoryuévov vepov.

5. Metagépete to ddlvpo otd T0 JOXLUAOTIXRG OWAVO OTO

ool L€oemg.

. ITpooB€éote oto motioL Céoewg Ayeg otaydves daAipotog

yhworovyov fagiov 1 M.
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PYAAO EPIAXIAX

XAPAKTHPIXTIKEYX XHMIKEX ANTIAPAXEIX TOY NITPIKOY OEEOX

OVOROTETDVULLO: ...ttt ettt

HREQOIMNVIOE ...

[] T TaEaTNQEITE UETA TNV exTEAEON ToV melpduatos A; Fodyte tnv e§iowon tns ynuixis avridoa-

O1G IOV TEAYUATOTOLEITAL.

(] H e&lowon ™ ynuLxIs avtioQaons oV TQAYUATOTOLETAL XATA, TNV EXTEAEON TOV TELQAUATOS B

eivar n axoiovon:
Cu + 4HNO; O Cu(NO,), + 2NO, + 2H,0

Iov opeiletal 0 yowuationos Tov TeAxov dtaAbuatog;
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(] H eElowon s ynuixs avtidpaons Tov TOAYUATOTOLETAL XATA TRV eXTEAEON TOV metpduaros I’
etvaur n €&njg:

S + 6HNO, [0 H,50, + 6NO, + 2H,0

I1oY ogeileTal To pawvduevo mov magarnoeiral uetd v meoobixn orayovwv BaCl,;
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10" Egyaotnoiaxyj doxnon:

IIPOZAIOPIZMOY KAGAPOTHTAZY NaCl:
IHHPOZAIOPIZMOX TQN AAIAAYTOQN 2TO NEPO
2Y2XTATIKON 2E OPYKTO AAATI

10.1 XKOIIOX TOY
ITEIPAMATOX

10.2 EIXAT'QI'TKEX
I'NQXEIX'

10.3 AITAITOYMENA

Z1OTOG TOV TELQAUOTOS EIVOL O TTEOOALOQLOUGS TV AdLAAVTWY

OTO VEQO OVOTATLXMVY TOU OQUXTOU GAATOS (XAWOELOUYOU VATOLOV).

To addlvto 010 vepd ovotatvd Tov dAaTog amotelovvral
2rVEIWE 0T6 TVELTKA dhata, ®aBws xal ard Beund dlata aofe-
otiov xou paryvnotov. O mEoodLoELoUAS TOVg elval amaQaiTnTog,

YLt VoL utoQel voL vItoAoyLoTel o faBuds xabaodtnTag Tov dAaToc.

ZNUELWOVETOL OTL 1] AVAAUTIXY] EQYOOTOL UE HEXOQECUEVY AAuN
elvan duoyepng Aoy TG ®EUOTAAAMONS TOV dAaTOS 0TO dtdAvuaL.
lNo 10 AMdyo autd o mEoodloplouds TV adldhvtwv oto veEd
OUOTATIXMOV TOV dAOTOS YiveTaL ue TEoobnxn ToodtTos dAATOg
0TO VEQD 1) OTTOL0L AVTLOTOLYEL 0€ OUYXREVTOMON EAAYLOTA YOUNAG-
TEQN TNG REXOQEOUEVNS AAUNG, ®ATL TOV OV emdQA OTOV TEOO-

OL0QLOUS TV OOLAAVTMY CUOTUTLRMV.

. OPT’'ANA:
Avohlvundg Tuyde.
ITomjoL C€oemg Twv 400 ml.
Oyxouetourot xuMvdpoL twv 100 o Twv 10 ml.
Xwvevtjoro GOOCH pe iveg apdvrov.
HAextowdg avadevtioag 1 yvdiivy odfdog avdadevong.
[Mvplatioro.
Enoaviiooc.

NS R RN = e

1. BA. oyetixd 70 Kepdiato (Biounyovixd Igoiovra ue modty vAn 1o XAwetovyo
Ndrtotro) tov Pifriov ue titho: Xnyuxij Texyvoloyia II (TEE, B~ ta&n lov xixlov,
Touéag Xnuixdv Egyaoctnoiaxav Epaguoydv).
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Opuyeio yAworovyov vatgiov.
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10.4 IIEIPAMATIKH
ATAAIKAXIA

. XHMIKEX OYXIEX-YAIKA:
1. Opuxnto NaCl.

. Ameotayuévo vepo.

. TomoBemote 50 g delyparog uéoa oe momjoL Léoemg tov 400 ml

%o rpoob€ote 200 ml amweotaryuévov vepov. Bodote to delyua

yio Tepimov 10 min.

. Avohiote 1o delypo avadevovtog yia 5 min pue NAEXTORS OvoL-

devtjoa 1 ue yvaivn odfodo.

. AmBnote to. adidluTto ovotaTiva Og €vo CUYLOUEVO YWVEVTHOLO

GOOCH pe iveg apudvtov to omoio €yer EnpavOel otovg 750 °C.

. Metagépete ta adidhuta ovoTtatird oo T0 TOTOL LECEWS OTO

yovevtioo GOOCH mAévovtog To ool CEOEMS TEELS PORES

(»a0e popd pe 8 €mwg 10 ml ameotorypévov vepov).

. ZEemlivete ta adldlvto ovotativd oto yovevtioro GOOCH

€EL poég ne ameotayuévo vepd (ne 8 €mg 10 ml xdBe pood).

. TomoBetiote 10 YwveELTHOLO pE Ta adLGAUTA CVOTATIRG OF

muplatioto, otovg 105 €wg 110 °C, ywo 2 wpeg. Zvuyiote T0
Eavd, puetd v Yugn tov oe Enoavrijoa. H avEnon tov Bdooug
tov ywvevteiov GOOCH divel 10 fdQog Tmv adtdAuTmv oto

vEQS CLOTATIXMV TOV GANTOG.

. Ynohoy{ote TNV €XOTOOTIONN TEQLEXTIXROTNTO. TOV AANTOS O€

adLdAuto 0To veQS ovotaTind amtd ToV TUmo:

(Wz - W1) x 100

% oddivto = W

omov: W, = Agywn ndla yovevmolov,
W, = Tehnrj pdla ywvevtmolov,
W = Mdla deiyparog.
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PYAAO EPIAXIAYX

ITPOXAIOPIEMOYX KAGAPOTHTAX NaCl: IPOXAIOPIXMOX
TQN AATAAYTQN XTO NEPO XYXTATIKQN XE OPYKTO AAATI

OVOROTETTDVUILOL ...ttt

HREQOMMNVIGE ..ottt

[] SVUTANQWOTE TOV TAQAXATW TTVaXA:

Ay udta ywvevtotov, W,

Tehxy udto yovevioiov, W,

MadCa delynarog, W

[] Xonowomordvrag tig Tiués twv W,, W, xar W tov magamdve wivaxa va vwoloyioete tnv % megue-

XTUXOTNTA TOV AOLAAVTWY OTO VEQO CVOTATIXDY TOV OEYUATOS.
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11" Egyaotnotaxy doxnon:

IHPOZAIOPIZMOXY KAGAPOTHTAX NaCl:
IIPO2AIOPIZMOZ Si0O, 2E OPYKTO AAATI

11.1 XKOIIOX TOY
ITEIPAMATOX

11.2 EIXATQI'IKEX
I'NQXEIX!

11.3 AITAITOYMENA

Z®OTOG TOV TELQAUOTOS EVAL O TTOOOTIXOS TEOOOLOQLOUGS TN

TEQLERTIRATNTOG 0QUXTOU dATog 0 0EeidLo Tov mupitiov (Si0,).

O axdhovbog mpoodlopLonds omeiletal oto YeYovog OtL TO

SiO, mapauével adLEATO OrOUOL KOl OE LOYVEWS GEWVO TTEQLPAA-

Aov, 010 omoto oL vtélouteg TEooueiEelg dtahvovtar. v avgn-

on g dohutdttag Twv TpooueiEemv ovupdiiet, T ot ™V

OEUTNTA, %A 1) TTOQOVOIX TEQLOTELOS LOVIMV YAMELOV.

A. OPI'ANA:

=

AR SR RN SR o

Avahlvtndg Tuyde.

Ogpuavtiry TAdxo.

Moot C€oeme tov 400 ml.
Oyrouetorndg ®xuMvopog twv 100 ml.
Xovi duidnong ue n6ué Whatman No 2.
Xwveutjolo moeoehdvng.

dovpvoc.

Enoavtijoag

“Yahog mporoyiov.

. XHMIKEX OYXIEX-YAIKA:

1. Opuntd NaCl.

Awdhvpa HCI 1:3 (ITapaorevdleton pue avapetEn S0 ml wuxvou

drariporog HCI pe 150 ml ameotayuévov veQov).

. Avdhvua AgNO,;.

BA. oxetind 70 Kepdlaio (Biounyavizd Ilgoiovia ue oty vAn to XAwgiovyo
Ndrtotro) tov Pifriov ue titho: Xnyuxij Texyvoloyia II (TEE, B~ ta&n lov xixlov,
Touéag Xnuixdv Egyaoctnoiaxav Epaguoydv).
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11.4 ITIEIPAMATIKH
ATAAIKAXIA

. Zvyiorte 33,3 g 0Q®ETA ROVIOTONUEVOL AAATOS LECOL OE TOTHQL

Céoeme tav 400 ml.

. pooBéote 200 ml dahvparog HCI 1:3. Kolvyte 1o momijol

Céoemg ue vaho mpoloyiov xor OeQUAVETE TO HEYOL BOOOUOV.

3. 2vveylote Tov Yo Poaoud emi 10 min.

4. AmoporQUVETE TO TOTHEL Otd TV TTNYY| BeQudTnTOS KA APOTE

10 YLt 5 min vo Yoy Oel.

. AmmBMOTE TO TEQLEYOUEVO TOV TTOTNELOU QT OLUOTOLHVTAS NOUS

Whatman No 2.

. Exm\vete to (Tnuo pe wréc moodmreg Bepuot vepov momov

va. amouoxouvBouv ta wovta yhwpiov. ("Eheyyog ne didhvupo
AgNO;: 210 VY0 €1mAvong TEOoBEoTe NEQIHES OTAYOVES dlai-
Miparog AgNO;, €mg 6tov autd va uy Bohwvet, dnhady vo unv
mapdyetor Aevro Cnua AgCl).

. Meta myv Enoavon tooBemote 10 (Cnuo LECO OE YMVEVTHOLO

mopoeldvng, wote va mupmbel otovg 750 °C. (To ywvevtiolo
TEEMEL VO TEOLVYLOTEL, QpOoV TEONYOVUEVMDS TUEWOE! 0TOVC

750 °C now YuyBel oe Enpaviioa).

. Zvyiote 10 (Tnua, ool to agijoete va TuEmBel o uion weo

raw va YuyOel oe Enpavrijoa.

. Yrohoyiote v emi Tolg ex0td meQLeXTRATNTA TOV dElyUaTOg

oe Si0, ad Tov Timo:

(W2 - Wl) x 100

Si0, % = o

omov: W, = Mdla #evov ywvevmeiov,
W, = MaCa xovevtolov pe to {Cnua,
W, = MdCo delypoarog.
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PYAAO EPTAXIAX

ITPOXAIOPIEMOX KAGAPOTHTAX NaCl:
ITPOXAIOPIEMOZX SiO, XE OPYKTO AAATI

OVOLUTETTDVULLO: ....c.veevrereeiieteenieesteesteesseeeeeeeseessaesseesseenses

HREQOIMVIOE ...t

[] SVUTANQWOTE TOV TAQAXATW TTVaAXA:

MdZa xnevos ywvevtneiov, W,

Mdaca ywvevmeiov poli ue to Cnua, W,

Macla detyuatog, W,

[] Xonowomordvrag tig Tués twv W, W, xar W tov magamdve wtivaxa va vrroloyioete v % meole-
xtxotyra tov Si0O, oto ogiyua.

[ | INa oo Adyo eivar mootiudreon n yonowomoimon tov diadvuaroc HCl yia tyv avénon tne oEvrn-
TAG QIO TN YONOLUOTTOMON EVOS OLaAVUaTos omoLovonmote dilov o&éog;
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12" Egyaotnoiaxy doxnon:

IIPOZAIOPIZMOZ YITPAXIAY 2 E OPYKTO AAATI

12.1 TKOIIOX TOY Z1OmOG TOV TELQAUOTOS EVAL O TTOOOTIROS TEOOOLOQLOUOS TS
IIEIPAMATOX vypaotag oe opuxtd aidt (NaCl).

12.2 EIZXAI'QI'TKEX O mpoodlopLlonds vypaoiog Tov Ghatog elval amaQaiTNTOS Yo
I'NQXEIX TOV VITOAOYLOUG TS ®aBaGTNTAS TOV POQTIMV GAATOS TOV TR

hapfavovron amd Tig povadeg eneEepyaociog. INa va emtevydel o
TEOOALOPLOUGS AUTAS YIVETAL ROVIOTO(NON TOV GANTOS, DOTE TO
delypua mov B AMgOel va elval 0QrRETA AETTOROUKO, ROL ETOL VO,
elval duvor n Thiong Efpavon xot, ETOUEVIS, O TEOOILOQLOUOS

™G TEQLEYOUEVNC VYQAOTOGC.

. OPTANA:
Avoltrdg Cuydc.

12.3 AITAITOYMENA

Drohido Tuywonge.

Kdéonivo 14 MESH.
ITomjoL Cé€oemg Twv 400 ml.
[Mvplatioro.

Enoaviiooc.

ZrdTovAa.

NS R RN = e

=

. XHMIKEX OYXIEX-YAIKA:
1. Oguxtd NaCl.

12.4 IIEIPAMATIKH 1. Koviomoujote 50 g mepimov 0puxtov dAaTog, *OOXLVIOTE TO Ao
ATAAIKAXIA nooxvo 14 MESH xou avaratéyte 1o ue ondrovia, uéoa o

oot L€oemg Tmv 400 ml, HDOTOV VO TO OUOYEVOTOLOETE.

1. BA. oyetixd 70 Kepdiato (Biounyovixd Igoiovra ue modty vAn 1o XAwetovyo
Ndrtotro) tov Pifriov ue titho: Xnyuxij Texyvoloyia II (TEE, B~ ta&n lov xixlov,
Touéag Xnuixdv Egyaoctnoiaxav Epaguoydv).
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2. TomoBemjote mepimov 1 €wg 2 g xoviomomuévou delynotog o
ENod, mpoluvyouévo gpraiidio toyiong.

3. Zvyiote 1o delyna xow Bepudveté 1o otovg 105°C mepimov, yia
uta Qa., 0TO TVELATHELO.

4. TomoBemoTe TO OTOV ENEOVTIOO ROl OlPNOTE TO VoL YPuyOel.

5. Zvylote Eavd to delyna petd v Yogn tov.

6. YmohoyioTe TV €7 TOLS EXATO VYQOOLC a6 TOV TUTO:

(Wl - Wz) x 100

% vypaoio = W,

omov: W, = MdCa delyuatog mowv amé v Efoavon,

W, = MdCa delynatog petd myv Efpavon.
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PYAAO EPIAXIAX

ITPOXATOPIEMOX YI'PAXIAX XE OPYKTO AAATI

OVOROTETDVULLO: ....ceveeeerenieeieereienieeeeeteseseeeseesessesseeseessenses

HIEQOMMNVIT: ...

[] SVUTANQWOTE TOV TAQAXATW TTVaAXA:

ITow amé mv Efpavon, W, Metd v Eqpavon, W,

MdCa delynarog

[] Na vroloyioete Ty % vyoaoia Tov delyuarog xonouomoLwvTag Tig TiuES Twv W, xar W, tov mapa-

TAvw Tivaxa.
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13" Egyaotnotaxy doxnon:

EAETXOZ IIOIOTHTAY 9QXPOPIKON AIITASMATON:
EKXYAIYXH KAI ITPOZAIOPIZMOX
YAATOAIAAYTOY P23 POPOY

13.1 XKOIIOX TOY
ITEIPAMATOX

13.2 EIXAT'QI'IKEX
I'NQXEIX'

13.3 AITAITOYMENA

Z1OTOG TOV TELQAUNTOS E(VOL O TTOOTILOQLOWAS TNG TTEQLERTIXO-
™MTOS OAWV TV EXYVMOUATOV MTAoUAT®mVY (CUUTEQLACUPBOVOULE-

VOV roL TmV OUVOET™V) 08 vOATOOAAVTO POOPOQO.

“Yotepa antd evoeyxouevn vdQSAVOT TV LAPOQmV LOQPHV TOV
PWOPOEOV (ChwV €XTAS TV 0000PMOPOQIRMDV)’ TEOS 00B0P®-
O0POQELRA LOVTA, TO. 0000PMOPOQLRA LOVTA ®aBLdvouy og GEWVO
TEQLRAMOV VTS PORPY] PWOPOQOUOAVPdaLVIXNG ®IVOAIVNS. MeTd
omtd dmbnon xan €xmhvon, to Cnua Enpaiveton otovg 250 °C nan
CuyiCetau.

Yn6 tc nabopiouéves ouvOires, xouion moQeumddion dev
eupaviCetal amtd TLg EVAOOELS TTOV WITOQOUV VA TTOQEVQIOROVTOL OTO
duahvpa (avépyava xow 0Qyovird 0EEa, LOVTO OUU®MVIOU KTA.), AV
YONOWOTOLETOL YIoL TNV ®RaTafUOLon avidpaotiowo ue pdon to

uwoAvBdovirs vaToLo M To HOAPBICUVIRG OUUMVLO.

A. OPT'ANA:

1. Kdonwvo pe diduetpo omayv 0,5 mm.

2. Iydio (yovdl) amd mopoehdvn.

3. TTepuotpogurds avadevtioag Toyvmrog 35-40 rpm.
4. Oyropetounn @Ldin tov 500 ml.

5. Koviq gudin twv 500 ml.

6. Zwpavia argpetog tmv 10, 25 now S0 ml.

1. BA. oyxeuind 8o Kepdlato (Aimdouaza) tov Pifriov ue titho: Xnuixij Texvoloyia
II (TEE, B " 1dén lov xvxhov, Touéas Xnuixdv Egyaotnoiaxdv E@aguoydv).

2. Pwopdpos diaivtds ata avopyava oEéa, wapdos dlaivTds ato vepd, o da-
Aduata xiTeLxov auuwviov, pwopogos dtaivtos oe xi1totxd 05U 2% xat pwopo-
006 0LaAvtds oe uvounxixd o&v 2%.
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H Loyuxij yorjon Mwacudtav avEdver Ty amddoon The YEWQYIXNG TAQAYWYNG.
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7. Tvdhvog nBudc pe duaueteo mopmv amd 5 €wg 20 .

Drain OnOnong VTS %eVO.

IMvowatiolo pvBwulouevo otovg 250+10 °C.

10. AmOntnd

YOV 0TT6 POUYUEVO YVOAL ue SLAUETOO TRV 0TS

5 €mwg 20 p.

B. XHMIKEX OYXIEX-YAIKA:

1. Ameotayuévo 1| amloviopuévo veo.

2. KaBapd murve dudhivpa vitpueov oE€og (d,, = 1,40).

3. KaBapd dLo6Evo pmapooxd xdio yior avdivon (p.a.).

4. AvtidpaotoLo pe Paom to poAvPdovind vatoLo.

IMopaoxevi) Tov avudpaoteiov:

Awddvua A:

Awdlvua B:

Awddvua I

Awddvua A:

Avohvote 70 g pohvBdavird vartoro (dLtévudpo) oe
100 ml ameotayuévov vepov.

Awohvote 60 g ®aBoolU novoEvudpou KLITELROU
0&€og o¢ 100 ml ameotaryuévov vepou xow TQOoHE-
ote 85 ml Tuxvoy LA IOTOS VITELXOU 0EEOG.
ITpooB€ote vd avdadevon to ddlvuo A oto dud-
Mua B, yia va MgBet to dudhvpa T

2e 50 ml ameotaynévov vepov mpooBéote 35 ml
TTUXRVOU OLAAUUATOS VITOLXOU 0EE0C oL ®oTromLy S ml
200001C KLVOMYNG TQOOPATMS OITECTOYUEVNG.
ITpooB€ote 10 mopamdvw didivua oto didhvua T,
OUOYEVOTTOOTE TTQOOCEXTIHA HOL OPYOTE TO OF
noeuta ywo piow vixta oto oxotddl. Katomv,
ovumAnowote uéyor toe 500 ml pe ameotoyuévo
veQO, ouoyevoTomote Eava xou dimOnote pe dw-

ONTLrd yovi.

5. AvtidaotoLo ue BAomn To LOAVPIOULVIRG OUUWMVLO.

[Mopaoxevy] Tov avudpaoteiov:

Awddvua A:

Awdlvua B:

Avohvote 100 g poivpdavinot apupmviov yia ovd-
Aon (p.a.) Bgpupaivoviag N ®or avadevovTog
neplotaotaxd o€ 300 ml arweotorynévou vepou.

Awohvote 120 g o800V HOoVOEVUOQOU KLTOLROU
0&€og o€ 200 ml ameoToyuévou vepou xow TQOoHE-

ote 170 ml ruxrvov dtohvpatog vitourov oE€oc.
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13.4 IIEIPAMATIKH
ATAAIKAYIA

Awddvua I': Ze 70 ml murvod Stohdpatog vitomoly 0EE0S mo-
o0€ote 10 ml raBapng ®LVOAIVIG TQOOPATWS OUTE-
OTOYUEVYC.

Awdivua A: TlpooB€ote aQyd, avadevoviag ®ahd, To didivua
A oto dudhvpa B. Apov to dudhvua tov Ba tooxy-
PeL opoyevomowmbel mpooexTnd, TEOOOBEoTE TO
dudhpa T' row ovuhnpowote uéyor oyxov 1 L
Agnote 10 o€ noeuio el 48 MEeg 0T0 OROTAAL O

dmoOnote pe diNBNTUG YwVL.

Ta avridgaotijoia 3 xai 4 eivar 1000Uvauns epaguoyns: »at Ta
0U0 TEEMEL VA 01aTEOUYTAL 0TO OXOTAOL UETA O PLAAES A0 TOAV-

atBvAévio xAeiouéves equnTind.

A. ITgomagaoxevij Tov deiyuarog

H mpomapaoxevy] Tov deiynatog yio avaAvon eivor (o aro-
AovBio 2OoUVIOUATMV %ol AELOTRIPNONS, UE TETOLO TEOTO, OTE TO
TeEMKG delypa MITACUOTOS TTOV XONOLUOTOLE(TOL 0TV OvAALOY VoL
e(val AVTLITQOOMITEVTIXO TOU ALOYLHOU, ROl VO OLEVROAUVETOL 1) OLd-
Aon Tou ota dudpoea avTLdQAOTOLOL EXYVALONG. Ag AELOTOLROU-
VIOl MITAOUATO. TTOV OtoouvTifevTal pue v avEnon g Bepuo-

%1EAO(0G 1] EVAL EXONATLRAL.

1. Kooxiviote u€pog 1ov MITAoUatos Ue *OO0KIVO TTOU €L SLaLE-
Too oty 0,5 mm.

2. Agotoifriote 10 vTohoLTo eAaEd, MDOTE TO TEMXO TEOIGV VO
rooxwiCeton. H Aewotpifnon mpémer va mpaypatomoLelton o
TETOLEC OUVONKES 1AL UE TETOLO TOOTO, OTE VO UMV CWEAVETOL
N BepuorEOOL TOU MITAOUOTOC.

3. Emavoahdfete v epyaoio auti 60eC QoES XeLAleTOL, (DOTOV
Vo ROoXVICETAL TAMEMS GAO TO TEOS AVAAVON VMXO.

4. TIpw amo ) T¥yLon OUOYEVOTTOL|OTE TO CUVOLO TOU AELOTOLPY-

uévou delyparog.
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B. Exyviion véatodtalvtov @wopogov

1. Zvyiote 11 5 g mpomapapaoxrevaobévrog delynatog (ue angl-
Bera £0,001 g) »ow €LOAYETE TA OTNV OYROUETOLXY] QPLAAY TOV
500 ml.

2. 2w ovvéyelo mpoobEote 450 ml vepou oe Bepuorpaoio 20-25°C.

3. Avadevoete otov meQLoteoprd avadevtijoo ext 30 min row
OT1 OVVEYELDL OUUTANQMOTE UEYOL TN YOQOUYT| UE VEQO.

4. OUOYEVOTTOOTE TEOOEXTIXA UE avAOEVON %ol OONoTE ue
TV WTO ENES NOUS, ATOAAYUEVO POOPOQLKMV, UECH OF ENEO

doyero.

I'. ITgoadtogiouog exyviioBevros pwapogov

1. AdPete pe m porifera ouwpwviov axppeiog xordhnin ToooT-
TaL TOV €XYVAiopaTog Tov Mitdonatog (PA. mivaxa), Tov TeQLE-
x€L 0,010 g mepimov P,Os, naw eLO0YAYETE TNV OE RWVLRY PLAAY
tov 500 ml. IMpooBEote 15 ml murvoy SLoAVUATOS VITELROU
0EE0G %Ol 0ROLMOTE UE VEQO UEYOL 6yrov 100 ml wepimov.

2. Yopolvon:
Edv vmdpyel vmoyia yioo TV TOQOVCT0 UETOPOOPOQLRMIV,
TVEOPWOPOQLXMVY 1] TTOAPWOPOQLRDV OTO SLAAVUAL, TTOOYUL-
ToToLj0Te VOESAVON ®aTA TOV arSGhovBo TEOTO: OeudveTe TO
TEQLEYOUEVO TNS ROVIXIS PLAANS €mg N0V foaouot xot dia-
™MOENOTE TO Poaoud uéxol n vdpdivon va eivor TAjong (ouvy-
Bwg uia wea eivar apret)). ITpooéEte va unv vdeEouvv amw-
AELEC Ao eXTVAEELS, ®0BWS emmiong naw oo vepPolxy €Ed-
TUWLOT], TOV Bal HElWVE TOV QEYLRO OYXO TAVM Ao TO ULo0d. Avtd
UITOPEL Vo aropevyBouv Ue T XONOLLOTOMOY, .., OVOTHUA-
10 ®0BETOV Purtiea. Metd to TEAOS TS VOEOAIONG ETAVOLPE-
QETE TOV OYXO OTOV OQYIKO UE QUTECTAYUEVO VEQO.

3. IIgoCvywom tov nOuov:
TomoBetmjote tov NOUS ext 15 min p€ca 0To TUELATHOLO YLoL
Enoavon otovg 25010 °C. TTpolvylote petd omd Yoy uéoa
otov Enoavtijoa.

4. KatapuOon:
Oepudvete TO OEWVO dAvUa TOU TEQLEYETOL OTNV XMWVLXY

QLA €wg TV €VOEEN TOV BEACUOU %L ROTOTLY TQOYWOENOTE
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otV ®atafOion g pmoEoQonoABIALVIXIG KIVOMIVYG, TTQO-
09€tovtog ®oTd oToryGveg no vt ovveyr avddevon 40 ml Tov
avtdpaoteiov 3 N 4. TomoBetjote ) QLdln o€ VOUTOAOUTQO
ue vepod mov Pedlel yia 15 min avadevovrag og Toxtd OLooTy-
uoto. AmOnote apéoms 1 netd amd Yog.

5. Avjdnon xor €éxwAvon:
Awmbnote petayyilCoviag vd xevo. Exmhivete to (Chpa oty
rovin gudin pue 30 ml vepou. Metayyiote to didhvpa xo dw-
Onote. Eravoldfete v goyaoia avt 5 @opés. Metagpépete
TO VTOAOLTTO TOU NOMUATOC TOCOTIRA OTOV NOUO UE WKRQEC
oo reg vepov amd vdpofolréa. ITAivete 4 @opég ue 20 ml
veQOU OUVOMxd, TEOOOHETOVIOS TO VEQD ™G €XTAVONS UGVO
votepa artd TAEN dujOnom. Zreyvawote To [Cnuo xald.

6. Eneavon ro Lvyon:
Zrovmiote 10 eEwteQrd TOU NOUOU pe OMONTRG XOQTL.
TomoBetiote tov MOUG Of TVELOTHEOLO %oL SLOTNENOTE TOV,
womov va otabgpomomBel to fdpog, oe Bepuorpacio 250+10
°C (ouviBmg exl 15 min). Agijote vo YuyBel uéoa otov Enpa-
viijpa o€ Bepuoxrpaoia eQLpdlhovtog xat LuyioTe yonyoQa.

7. TuvpAhog TEOGILOQLONOIG:
T #A0e 0e1pd TEOOALOQLOWWV EXTEAEDTE EVaY TUPAS TTEOGILOQL-
OUG, YONOLUOTOLWVTOS UOVO TO OVTIOQOOTIOLOL KO TOVS SLOAUTES
0TS AVOAOYLES TTOU YONOLUOTTOLOUVTOL 0TV OvAAvoT YmEiS ™)
yonjon delynorog, row AdBeTe VTGP TOL ATOTEAEOUATA, TOU TUPAOY
TEOCALOQLOUOY OTOV VITOAOYLOUS TOV TEMHOU OUTOTEAEOUOLTOC.

8. "EAgyyog:
H doxnon wropel va exteheotel, mpog ELEYYO TS AVOATIRIG
TEXVIRIG, RO UE RATAMNAY TOOGTNTO EVOS VOATIROU dtoAdpoL-
T0g OLOGEWVOU uogopuoy rohiov (KH,PO,) yuw avdivon
(p-a.). H natdAnin moodtta Tov SLoAiotog TOETEL VaL TEQLE-
xeL 0,010 g P,Os.

A. "Ex@oaon twv amotedsoudtov
Edv yonowwomototvron tor Sor{ULo RO 0L QOLMOELS TTOV VITO-
dewmviovToL OToV TTivara, 0 TUTOS O 0TTOl0g EPAQUOCETOL E(VOL O

axélovboc:
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% P,05 tov Mutdopotog = (A-a) XF
Ul

% P tov Mmdopotog = (A —-a) X F’

omov: A = BAEOg 0 g TS POOPOQOUOABOALVIXIC HLVOAIVNGC,
o = PAEog og g ™S PwOPOQOUOAVPIOLVIXNG RLVOAIVYS TOV
TUPAOU,
Fnow F' = nordhAniol ovvrereotég yia 1o P,Og naw P

TV V0 TELEVTOLMV OTNAWV TOU TIVARAL.
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PYAAO EPIAXIAX

EAEI'XOX ITOIOTHTAX ®QYXPOPIKQN AIITAXMATQN:
EKXYAIXH KAI ITPOXAIOPIXMOX YAATOAIAAYTOY ®QEPOPOY

OVOROUTETDVUILOL ....ooniiienieiciiieeetetee ettt

HPEQOUMNVIO: ...t

[] SVUTANQWOTE TOV TAQAXATW TTVaAXA:

MdZa pmogogonorufdaivinig ®ivohivig, A

MdCa pmoo@onoludotvirig ®vohiving Tov TVpAOU, o

Svvteheon|g F

Zvvteheomc F'

[] Yroloyiore tyy % meguextixotnra tov Mimdouaros o€ P yonowuomotdvrag tis tués twov A, a xat F -
TOV TOQATAVW TvaxA.

[] Yroloyiore tny % mepiextinotnra tov Mimdouaros oe P,Os yonowpuomoldvras tig Tiés tawv A, a xat

F tov mapandve wivaxa.
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T0V;
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14" Egyaotnoiaxy doxnon:

EAETXOZX IIOIOTHTAZ AZQTOYXOQN AITNIAZMATQN:
HHPOZAIOPIZMOY AMMONIAKOY AZQTOY

14.1 XKOIIOX TOY
IHIEIPAMATOX

14.2 EIXAT'QI'IKEX
I'NQXEIX!

14.3 AITAITOYMENA

Z%07TOC TOV TELQAUOTOS EIVAL O TTOCOTIRAS TEOOALOQLOUGS TOV
QUUOVIOKOU 0lwTov 08 OAa Tar almToUyo ATTAOUATO, OUWTEQL-
Aoppavouévav zal v ovvBeTmv, ota omota To dtmto PoloreTon
OITTOXRAELOTIRA VIO HOQPY CLUUMVLAROV. AEV EQAQUOLETAL O MITA-
OuaToL TOV €Y0VV 0VEIa, RVOVAUIdLO 1| AAAES ALmTOUYES 0QYOVIXES

EVOOELC.

IMoayuatomoieitan amelevBEpmon g auumviog ue teplooelo
NoOH, amdotagn xot déougvon g aupumviag og yvootd Gyxo
TrthodotuéEvoy dLoAiporog Beurol 0EE0C ®aL OYROUETONON TS
nepiooelog Tov 0E€og ue trthodotnuévo drdhvua vOOEELdIOV TOU

vateiov 1 Tov xaiiov.

A. OPT'ANA:

1. Zvoxrevn] am6oTOENG OTOTEAOUUEVY QTG OTEOYYUAN QLAAY
ROTAAANANG Y OONTROTNTAG, UE OTEOYYVAS mubuéva, ouvdedue-
VN e Yurtioa UECM OPOLQUS OTOoTaENS ue didTaEn tefha-
ouévng dLedov, yio vo. unv mapaovBel To vyo (6mmg Taov-
oldteTon 0to oYqUaL).

Ileorypagt} ovorevis axooTatng

e  Maxpuhoupun xot Thatiotoun oeoexy gudin twv 1.000 ml
ue oTEOYYUVAS mubuéva.

o ZwMVvag T000dATNONG UE OPALQO QLOPALElNS, EPOOLAOUE-
VoS ue opaord ovvdeouo «18» omv €50d0 (0 ogpaoLrndg

oToS OUVOECUOG YLOL T OUVAQUOAGYNOT UE TOV YURTHOO

1. BA. oyxeuind 8o Kepdlato (Aimdouaza) tov Pifriov ue titho: Xnuixij Texvoloyia
II (TEE, B " 1dén lov xvxhov, Touéas Xnuixdv Egyaotnoiaxdv E@aguoydv).

2. Ta mepioootepes Aemroudoetes oxetind ue v oyxousronon oweivudrwv BA.
Ewoaywyrj otnv 8y eoyaotnotaxij doxnon (Ilpocdiogiouds meotextixndtyrag dia-
AMuarog auuwviag).
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AN A o

=

umoQel emiong vo avurorootadel pe Eva ratdAnio poxoQ
OTt6 HOOUTOOUX).

e Xwvi ue oteoQELyyd ot TEPAGY YLl TV ELOAYWYY] TOV OL0i-
Muotog NaOH (1 otodgLyya umoet emiong voL ovIinoTo-
otofel ue €va QarOQ ATG KOOVTOOUX EQPOJLAOUEVO UE ULCL
rapida HOFFMANN).

o Wunmijooag ne ogaipeg (6), EPOOLAOUEVOS UE OPALQLRO OUV-
deopo «18» oty €£000, u€ow eVOg WrEOU QOUUOQ OTTG KAOV-
TO0UX, Ue pio TEOoExTaon amd YVoAl (STav 1 GUVOQUOAGYN-
01 0T0 CWANVA TEOPOIGTNONG TTOAYUOTOTTOLE (TOLL UECW EVOS
OWAMVOL AT KAOVTOOUX, O OQPOLOLXOS CUVOEOUOS Bl aviLro-
Blotaton pe TAaTVoTORO Aaud RATAANANG OLAUETOOV).

e Kovin guddn tov 500 ml oty omoia culAéyeTon TO OTo-
OTAYUCL.

O avwtéow eSomliouds xataoxevdletar amo yvali, mov dev
amedevOepavel alxalixés ovaies oto amooTayua Vo Tig

owvbijxes Aeitovoyiag.

Kéonwvo pe diduetpo omtayv 0,5 mm.

Iydio (youdi) amd mopoehdvn.

Zwpwvia axppetag tov 10, 20, 25, 50, 100 %o 200 ml.
Oyrouetourny udin twv 500 ml.

[Tepotpogirnds avadevtioag puBuougévog otig 35 €wg 40 rpm.

. XHMIKEX OYZIEX-YAIKA:

Ameotayuévo 1| oTLOVIOUEVO VEQD, aaAaYUEVO atd OLoEel-
dLo Tov avBpaxa ot amd almToUyeS EVAOOELS.

Apad ddhvpa HCl (avapeiEte évav dyro dwaiiparog HCI
(d=1,18) ue €vav dyro vepov).

3. Tuwhodomuévo diahvpa H,SO4 0,2 N.

Tithodotuévo dudhvpo NaOH 0,2 N, amohlhaypuévo oamd
oavOoorind.

Avghvpo NoOH, amallaynévo amd appmvioxd, TeQLEXTIRATY-
10 30% meptmov oe NaOH (d=1,33).

AvgAvpa perrtov deintn

Awdivua A: dStohdote 1 g epuBov tov peBuiiov oe 37 ml dwa-
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Muotogc NaOH 0,1 N xour ovumAnowote uéyot
oynov 11 pe veo.
AidAvua B: dtohdote 1 g »vavot tov pueBuleviov oe veo xa
ovumAnowote ueyot oyxov 1 1 ue veo.
"Evag 6yrog dwadipatog A avaperyvieton e dUo Gyrovg oa-
Muorog B.
O deinmng awtdg og GEvo ddlvpa eivar lwdNg, oe oVdETEQO OLd-
Aopa yrptCog raw og odrnalxd didlvua Tpdotvog. Amd to didiv-
uo oto Tov deint yonowororovvron 0,5 ml (10 otaydveg).
7. Kéunotr ehapometpog mAvuEvol pe vdQoyAwend 08V o
TVOMUEVOL.

8. Oguxd oaupwvio yuo avaivon (p.a.).

A. Igomagaoxevi] Tov deiyuarog

ArohlovOnote ™ dradwwaocio mov mepuypdgetal oty 13y
Eopyaotmoiaxny doxnon.

[MPOZOXH: Ag Aetotoifouvviar Atdouoto Ommg 1o Oguxd
OUUMVLO, TO VITOWHA AAQTO TOV A VIOU [LE TTEQLEXTLRATITA UEYL-
Mitepn a6 30% o€ dtmto, To VITEO AoPE0TLO, TO VITOLRG VATOLO,

70 Viteo ™ XIANG %o GAAOL VITOLRA GAOTOL.

B. Ilgostowacia Tov diadvuaros yia avdivon

1. Zvylote —oUpgpova te Tig vITodeiEeLs Tov Tivona— mroodtta S M 7
N 10 g mpomapaorevaoBévtog delypatog, ue axpifera = 0.001 g
%O TOTTOOETNOTE TN O OYROUETOWT| PLdAn Tav 500 ml.

2. TIpooB€ote ot pudin 50 ml vepov »ow xardmy 20 ml dradvpa-
T0¢ VOEOYAWELKOU 0EE0S. Avadevote xal agijote 10 dtdhvuo
O€ MEEWUD, OOV VoL TOOoEL M evOeYOuevn Exhuon dtoEetdiov
TOU AvOQaRAL.

3. ITpooB€ote 400 ml veQoU xow ovoOEVOETE PE TOV TEQLOTQOPLXO
OVOOEVTNOO YLOL ULOY] QL. ZUUWTANOMOTE UEYXOL T YOQOYY UE
veQOd, opoyevomomote xal Ondnote ue ENpod @ithtpo ot Enpod

VTodoYEQL.

I'. Avdivon Tov dtaAvuarog

1. Metagépete evidg TV doYELOV OOV OUAAEYETOL TO OUTOOTOLY UL
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oxELPoS ™ petenBeioa ToooTTA TLTAOSOTNUEVOL OLOAMDIOTOS

BeLrnov 0EE0C OV VTOOELUVUETOL OTOV TTIVORAL.

. ITpooB€ote v avdroyn moooTTa TOU OLAAVUOTOS UELXTOU

delntn now, evOeYOUEVMGS, VEQOD, Yo va. AngBel Gyrog TouAdyL-
otov toog pe 50 ml. To dxpo g mEoéxTaong mov eival ouvde-
deuévn oy €E0do tov Yuxrtnoo TEETEL Vo POlOonETAL RATW
o760 TV EMLPAVELR TOU SLOATUATOC.

. Me ) PonBela owpwviov oxpipeiag, maQTe, CUUPOVE UE TS

odnyleg Tov mivara, *oTAAANAY TOOGTNTA TOV dLavyovg SLahv-
natog (meptmov 0,10 g) ®ow tomwobetiote v Ot QLAAN aTto-
ota€ng g ovoxrevc. [TpooBEote veQo, yua va AngBel ouvoht-
%0 0yrog mepimov 350 ml, ®aBag o ueQIrovg vORXROVS eAOL-
PEOTETOOS YLaL TN QUOULOT TOV BEOoUoU.

. ZUVOQUOMOYNOTE TN OVOXEVYT] OTGOTOENS. A@OU TTAQETE TLS

QITOLQOTNTES TOOPUAGEELS DOTE VO TOQEUTOALOTEL RAOE QUT)-
A&t apuwviog, TeooBEote oto meQLeyOouevo amdotagng 20 ml
arté to munvo dudhvpa NaOH. Ogpudvete ) pudln mpoodevuti-
%nd amogevyovrag wa oAU Blown xévmon. ‘Otav agylogl o
Boaoude, N amdotaln yiveror ue taxvmroa mepimov 100 ml oe
10-15 min, ®omov va Y{vel 0 OVVOMKRAS GYROC TOV ATOOTAYU-
to¢ 250 ml mepimov’. ‘Otav dev vdyel ®avévas eopog Yo
QTTOAELD. AUUOVIOG, YounAwote 10 doyelo 0To 0mOio CUAAEYE-
TOL TO ATOOTOYUO UEYXOL VO €QOEL TO AREO TOV YPURTHOA TAV®

oTTé TV EMLPAVELDL TOV VYQOU.

. EAéyEte pe natdhMnho avtidoaotiolo av 10 ardoToyYUd TOU

dL€pyeTon mEQLEYEL andun auumvia. Exmhivere 10 dxpo tov
PYUrTHEO UE ALYO VEQS %O OYHOUETONOTE TV TEQIOOELD OEEOC
ue 1o EoTLIo Tithodotuévo didivua NoOH.

. "Edeyyog

H dounon wmwopel va exteleoTel, TOOS EAEYYO TG OVOAVTIXIG

TEXVIRIG, ROl UE RATAAMNAY TOoOTTA £VOS VOATIXOU SLoAUNaTOg
Beurov apupmviov ((NHy),SO4) yia avdivon (p.a.). H zatdAiniy
TO0oTNTAL TOV dLaliportog mEEmel vo mepLéyel mepimov 0,100 g

OUUOVLOKROU 0LDTOV.

3. O yvxtijoas moémet va ovuitetar ue tétoio T1eomo, wote va eEaopalkitetar o

vdaros amo ovumixvwon. H amdoraén teiver va moayuaromroteirar o 30-40 min.
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E. "Ex@oaon amotedeoudtov
To avalutnd atotéheouo EXPEACETOL WS T0 TEQLEXTIXOTITA
TOU MTTAOUOTOS OF OQUUOVIORG ATwTo, 6Tws avTtd Aaufdavetot yio

™V avdivon.
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4. Ta tov T0mo Expeaons Tov amoteAéouarog:
50 = yihoordlitoa (ml) tithodotnuévov dialuatog Oeuxov oEéog, mov mpénet
va mpootefovv ato doyeio ato omoio cvAAEyeTal To amdotayua,
A = yihoordhroa (ml) tithodotnuévov draivuaros vdpoetdiov Tov vargiov,
OV YONOLUOTOLOVYTAL Yia TNV TEALXT] OyxouUsTONON,
F = ovvteleorijc mov meothaufdver Ty Coyion, v agaiwon, v xatdiinin
AauBavoudvy woootyTa xat To OYROUETOLXS 100VVauo.
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DPYAAO EPIAXIAYX

EAETI'XOX IIOIOTHTAX AZQTOYXQN AIITAXMATQN:
ITPOXAIOPIEMOX AMMOQNIAKOY AZQTOY

OVOLOTETDVULLO: .....cvoeveeeenieieetiereierteeeeeeeeaesseeeeseesesseeseennes

HPEQOIMNVIOE ...ttt

[] SVUTANODOTE TOV TAQAXATW TIVaXA:

‘Oyxog duahvparog NaoOH mov
YXONOoLomoLEfton otV oyrouétonon, A (ml)

Svvreheonic F

[] Ymoloyiote tyy % meptextixotnta tov Mmdouatos o€ N yonoiuomotdvtas tig tiués twv A xat F tov

Tapamdve mivaxa.

[ | Fodyre tic ynuiréc eEiodoeic tov avudodoeny eEovdetéowone mov Aaufdvovy ydoa oto maga-

AV TELQAUA.
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15.1 XKOIIOX TOY
ITEIPAMATOX

15.2 EIZAT'QI'TKEX
I'NQXEIX!

15.3 AITAITOYMENA

15" Egyaotnoiaxy doxnon:

EAETX0X IIOIOTHTAY KAAIOYXQN AITIA2MATQN:
IIPOZAIOPIZMOZ YAATOAIAAYTOY KAAIOY

21076 TOV TELQAUATOS ELVAL O TTOCOTIROS TEOOALOQLOUGS TOV

VOUTOLOAVTOU ROAOV, VIO LOEMY] TETOAPALYUAOPLOQLROV KOOV,

o€ raoUyo Mrdonota.

To %dMo Tov delyHOTog OV TEOOPILETOL YIOL OVAAVOY PEQETAL

v dudAvon oto veEd. Metd amd amoudxQuvon 1) OE0UEVoN TwV

OVOLMV TTOV UITOQOVV VO TTOREUTOIICOVV TOV TTOOOTIRG TTOOCOLOQL-

oud, To xdho rafildvel oe 000evOS aAraMrS TEQLRAALOV VTS

HOQQY] TETOAPALVUAOLOQLROV ROAIOV.

© NSV R LR

. OPT'ANA:

Kdoxivo pe didpetpo omayv 0,5 mm.

Iydio (yovdi) amd mopoehdvn.

Oynrouetorég puaieg Tmwv 100, 600, 1.000 ml.
Zwpwvia axppetag tov 10, 25 xow 50 ml.

Tvdivog nBuds pe duaueteo mépmv ard 5 €wg 20 w.
IMomot Céoemg Twv 250 ml.

IMupratipro puBwtduevo otovg 12010 °C.
Enoaviioog.

. XHMIKEX OYZIEX-YAIKA:

1. Ameoctayuévo 1| amloviouévo vepo.

Dooudin yio avalvon (dravyég didhvna mepiextndtrag 25-
35% og @oouardelion).
KaBapd KCI yua avalvon (p.a.).

. Avdhpo NaOH ovyrévrpmong 10 N (xonowwomoreitar pévo

NaOH yia avdivon (p.a.) axarlayuévo omré ®ao).

BA. oyetind 8o KepdAaio (Auwdouara) tov Pifriov ue titho: Xnuinyj Teyvoloyia
II (TEE, B " 1d&n lov xvxhov, Touéas Xnuixdv Egyaotnoiaxdv E@aguoydv).
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5. Awdhvpo deirtn: drakvote 0,5 g parvorogBaieivng oe aBavo-
M 90% wnow ovumAnpwote uéyot oyxrov 100 ml.

6. Awdhvpo EDTA: duahvote og vepd 4 g diévudpou duvatgiov dha-
T0g TOV cBurevodiavotetpaogwol og€og Na, (H,EDTA), oe
oyroueTowy] @udin twv 100 ml. Zvurhnowote uéyoL ™ ooy
UE OTEOTAYUEVO VEQO 1oL opoyevomowote. PuAGETE T0 avti-
0000THELO CWTO 08 TAALOTLRG dOYE(D.

7. Awdhvpo STPB: og 480 ml vepov duahvote 32,5 g TeToagpotvulo-
Boowrov vatpiov, mpooBéote 2 ml drohvpatoc NaOH o 20 ml
draiparog MgCl, (100 g MgCl,'6H,O avd Aitpo). Avadevoete
yia 15 min xow dinBote pe nOud ywoic tépea, ue agysd eubud.
PuidEte T0 avtdpaotiolo og mhaotrd doyelo.

8. Yy00 éxmhvong: apaiwote pe veeo 20 ml tov dtodinatog STPB
uéyot 6yxov 1.000 ml.

A. Igomagaoxevi] dciyuatog

ArohlovOnote ™ dradwwaocio mov mepuypdgetal oty 13y
Eopyaomoiaxny doxnon.

Zvyiote 10 g mpomapaorevaofévrog delynatog ue axpifeia *
0.001 (5 g ywo ta dhata xoliov TOV TEQLEXOVV TEQLOOOTEQO AT
50% 0EgeidLo tov nakiov) »ou TomobeTioTe TOL 08 TOTHEL CEOEMS
tov 600 ml wov wepLeyer 400 ml mepimov vepov. Oepudvete uéyoL
Boaouov rov agrote va Podlet yioo 30 min. WiEte, petayylote
TQOOEXTHA O€ OYXROUETOWXY] QudAn twv 1.000 ml, ovurinpwote
UEYOL TN YOOy UE VEQD, OUOYEVOTTOOTE ®ow dmOoTe o€ ENEO
doyeto. Amopoiyte Ta Tpwta 50 ml tov dimOuartoc.

B. Igoerowaaoia yia xarafvbion

1. TIagte pe oLpavio ®otdAAnin ToodtTo Tov dinbiuatog Tou
meoLéyel 0,025 €mg 0,050 g nahiov (PA. mlivora) rou UETAPEQE-
€ T0 0¢ Mool C€oemg Twv 250 ml. SvurAnewote pe vepo
ugyot oyrov 50 ml T va amogevyBovv evdeyoueves maQe-
urodioeig, mpooBéote 10 ml dtohdpoatoc EDTA, puepurnég ota-
YOveS SLoAuoTog atvohopBakeivng, rat pe avadevon, dudiv-
ua NaOH, »atd otoydveg, u€yoL vo YIveL To YQWUo ToU Uely-

uatog €QUOEO, xat, TENOG, LEQIXES EMITAEOV OTOYGVES SLohbaL-
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t0oc NaOH (yevird 1 ml duohbparog NaOH apxel yia v eEov-
deTEQWOMN %o YL TNV VITOQEY TEQIOOELAQ).

2. T v exdlmEN Tov peyalitepov LEQOVS TS auumvios Bep-
udvere €mg 1mov Poaopov ywo 15 min. I[TpooB€ote, av xoeLd-
Cetau, veo uéyoL dyxov 60 ml.

3. Ogpudvete 10 dtdlvpa UEYOL fEOOUOT, ATOUARQUVETE TO TTOTH)-
ot Céoemg amd ™ gotd xow mpoobéote 10 ml @oouding.
ITpooBEote nepLrég oTaryoves POLVOAOPOAAETVNS RO, OV XOEL-
aCetan, neEég axoun otaydves dtohvpatog NaOH péyol 1o
xowuo vo yiver oopng €ouBed. TomoBemiote yia 15 min to
TOTHQOL ORETOOUEVO Ue VAAO WQEOAOYIOU Of VOATOAOUTQO UE

veo mov Podlet.

I'. IIgoZvyion Tov n6uov
TomoBetiote Tov NOuS uéoa oto mupamijolo otovg 120 °C ya
Enoavon uéyot va otabepomomBei 1o fdpog (Yo 15 min wepimov).

Agpnote Tov n0ud va YuyBel péoa oe Enpaviyoa xou Luyiote tov.

A. Katafvbion

AmopoxQUVveTe TO TOTHEL OO TO VOATOAOUTQO ROL UE OUVEYY
avadevon mpoobEote notd otarydves 10 ml dtahvparog STPB. H
1001 awt TEaypatomoLelton o€ 2 min mepiov. [Ty dinby-

O€ETE, MEQLUEVETE TOVAAYLOTOV Yior 10 min.

E. Aujbnon xat éxwivon

AmBMoTe V6 ®EVO 0TO YVAAYVO NOUO, EXTAUVETE TO TTOTHOL UE
TO VYEO EXTAVONG, EXTAUVETE TO (CNUO TOELS POQES Ue TO VYO
Exmlvong (rtepimov 60 ml cuvolrd) o 0U0 oEs ue S €mg 10 ml

veQOU. ENQAVETE TO (Cnuo XOAdL.

21. Efjoavon xar Svyion

Zrovmiote 10 €EwteQrG TOU NOUOU pe dNONTKS YaQTL.
TomoBetote Tov nOUS o TUELATHELO VLo LLAULOY WA O BEQUO-
roaota 120°C. Agnote va YuyBet péoa otov Enpavrioa ot Hep-

uorpaoto mepLdilovrog ran Luyiote yonyooa.



122

EPIAYTHPIAKOY OAHI OX

2nueiwon mov apoed Tov TEOTO £Qyacias
2V TEQITTOON TTOV OEV VITAQYEL AUUMVLAKRG ALOTO 1] VITAQYEL OE

YounA Toodtnro, Umoet va arrogpevydet 1o fodoiuo Twv 15 min.

Z. Tvplog meoaodLogLouog

TN #dBe 0gLd. TEOOOLOQLOUMDY EXTEAEDTE EVOV TUPAS TOOO-
dLoQLOUGS, XONOLMOTOLHVTAS WOVO TOL AVTLOQOOTHOLOL RO TOVS OLat-
Miteg 0TS avaloyleg TOV YONOLUOTOLOUVTOL OTNV OVAAVOY), RO
AGPeTe VTOYT TAL OTTOTEAECUOTOL TOV TUPAOU TOOGILOQLOUOU OTOV

VTTOAOYLOUS TOU TEMROU OTTOTELEOUOTOC.

H. ‘Eieyyos

H doxnon umopel va mparypotomron e, mpog EAeYY0 TS avol-
AMTIC TEYVIRNG, ®OL UE TEOOoONKN RATAMNANG TOOGTTOS EVOG
vdotroy drohipoartog KClL. H notdhinln moodtnta mpémer va

meoLéyel To wolv 0,040 g K,O.

0. "Exgpoaon amoteleoudrov
Edv yonowwomototvror tor Sor{ULo ®oL 0L AQOLMOELS TTOV VITO-
dewmviovToL OToV TTivara, 0 TUTOS O 0TTOl0g EPAQUOCETOL E(VOL O

axélovboc:

% K,0 tov Mrtdopotog = (A—-a) X F

-

l
% K tov Mtdopotog = (A —-a) X F’

omov A = Pdpog oe g tov itijnartog TPBK,
o = Pdpog ot g tov 1hjuarog TPBK tov tugphov,
Fxow F* = notdhnror ovvreleotég yua 1o KrO now K tov

dvo televtaimy OTMAWY TOV TIvara.
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PYAAO EPIAXIAX

EAEI'’XOX IIOIOTHTAX KAAIOYXQN AIITAXMATQN:
ITPOXATIOPIXMOX YAATOAIAAYTOY KAAIOY

OVOROTETDVULLO: .....coeeveereneeneeeeeeereiecteeeeeseestesteeeesessesseeseenns

HPLEQOIMNVIO: ...t

[] SVUTANODOTE TOV TAQAXATW TIVaXA:

Bdpog tov hjuarog TPBK, A

Bdpog tov iiijuarog TPBK tov tugphov, a

Zuvteheots F

Zuvreheon|c F'

[] YroAoyiote v % mepiextixotyra tov Mmdouaros oe K yonowuomotdvras tis tyués twv A, a xat

F’ tov mapandve wivaxa.



XHMIKH TEXNOAOI'IA 11 125

[] Yrodoyiote tyy % meprextinotnra tov Mimdouaros oe K,O yonouomoldvrag tig Tiués tawv A, a xat

F rov mapamdve mivaxa.



