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16" Egyaotnoiaxy doxnon:

XAPAKTHPIXTIKESY XHMIKE> ANTIAPAYELY
TH> MEOANOAHX KAI THXY AIOANOAHX

16.1 XKOIIOX TOY
IIEIPAMATOX

16.2 EIXAT'QI'TKEX
I'NQXEIX'

Z%0TOG TOV TELRAUATOS ELVaL 1) SLATIOTMOY 0QLOUEVOV Y OLOCL-
ATNOLOTRMV LOLOTHTWV TMV AAXOOADV ®al 10MOTEQO TGS UeBa-

VOANG %o g oBavoing.

Ot aA%00reg aOTELOVY TV OUOAOYY OELRA TV 0QYO-

A. VXMV EVOOEMV TOV €XOUV YEVIXO noptaxrd timo: ROH

(M C,H,,.;OH, n=1). H ondda tov vdpo&viiov (-OH), tv omota

TEQLEYOLV, Elval M ®VEIWS VITEVOUVY YL T ymutxy dpaotrdtnTa

TOV OAROOADV.

Ou aArodAeg, avaloyo ue Tov aQLBud Tmv atépmy v8EOYSGVOU e

TaL ool €lval EVOUEVO TO dTORO AvOQOXO TTOUV CGUVOEETAL UE TNV

oudda Tov vOPoEUAiov, daxpivovron ot mpwtotayeis (RCH,OH),

devtepotayeis (R,CHOH) o tortotayeis (R,COH).

(a) Ov mowrotayels ®oL oL OeVTEQOTAYEIS OAROOAES 0EELODVO-
vTaL EVROAML, Ol UEV TTRWTES TEOS aAdelideg, oL O devtepeg
TTQOG HETOVEG:

RCH,OH + [O] OO R-CO-H
R,CHOH + [O] O R,CO

O\ tortotayeis aArodleg oEedmvovran ToAD mo dvoxola. Ot
ahOelideg, av dev amopoxUVOOUV oIt To AvVTIOPMY CUOTUAL,
0EELOMVOVTOL [LE TN OELRA TOUS TTROS OQYOVIXA OEEQ, EVA OL
®neTdveg vplotavror dvorola mepautépm o&etdmwon. “Etol, m
ueBavoln oEedmveTon RO PoEUAAdeidn, xou 1 TeElevTOla, OV
dev armoporouvOel wg a€pLo, OEELOMVETOL TTEOS HUOUNXLRG OEV:
CH,OH + [O] O H-CO-H »aw H-CO-H + [O] 0 H-COO-H

1. BA. oyetixd 90 Kepddato (MeOavolny xar Ai@aviln) tov Pifriov ue tirdo: Xnuixij
Texyvodoyia II (TEE, B~ ta&n lov xixAov, Touéas Xnuxdv Egyaotnoiaxdv
Egaguoydw).
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ITgomav-1-6An | Igomav-2-6An 2-peBviomgomav-2-0An :]
moorotays akxodhn) | (devregotayrs ahxodhn) (torrotoyric aAxodhn) :r

Kazd v o&eldwon twv mowtotaydv xat tawv OevTeQoTaydy (dyt GU®S TWY TOITOTAYOV)
aAx00AdY ue dypwuind xdiio, To YEWUa Ao TOQTOXAAL YiveTal TEAOVo (TO TEAOIVO YOBUA

opeiletat ota iovra CriT).

Aptotepd: diddvua ue 6Ewvo duyowuixo xdiio.
Ae&id: to 0o didAvua petd and mpoabijxy abavdins xai Osouavon
(To mpdowo yodua opeiletai ota iévra Crit).
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(B) O avtdpdoels avIraTdoTaons TS opddas Tov VOQOEVAL-
0V TTOOYUOTOTOLOVVTOL EVROMSTEQM UE TOLTOTAYE(S AAROO-
Aec. O mpwtotayeic ahrodres divouy Poadeiec avidpdoelg
OVTLRATAOTOONG, ROL YLOL TO AGYO QUTO elvan ordmuun 1 xon-
owpomoimon xatdAniov ratorvt. “Etot, xotd v aviidoa-

on aAxooAng pe vdparoyovo HX, €yovue:

RCH,OH + HX O RCH,X + H,0 (ol Boadeic)
R,CHOH + HX O R,CHX + H,0 (Boadeic)
R,COH + HX 0 R,CX + H,0 (toygic)

() Ou alrodreg avtidpovv ue oE€a xnou oYNUATICovV €0TEQES
(egtegomoinon). AnS ogyavird oE€a oxynuatiCovral ogyavt-
%OL E0TEQEC %Ol ATO AVEQYOVAL, OVEQYOVOL. ZTLS AVILOQATELS
QUTEC amooyiCeton To drouo vdQoyovou amd TV oudda
vdOoEVAIOV g aAroOANnS. Ou avtdpdoels £0TeEQOTOMONS

elvol TaUTEQES VLU TIC TOMTOTOYE(S AAROOAEG:

ROH + H,SO, O ROSO;H + H,0
RCOOH + HOCH,R O RCOOCH,R + H,0

(8) Ou alroodheg vepiotavtal evroha aguddrwaen, Stov Beguaivo-
vion oovota agudatwtnady magayoviwv (wy. H,SO, 1
P,05). H aguddtmon tmv akxookov yivetal eite puetacl dvo
dLapoeeTRMV HoEimv, omdte oynuotiCeton abépag, eite oe

Eval LOQLO, OTTATE OYNUOTICETOL OXGQEOTOS VOQOYOVAVOQOXOC:

+ H,S0,
2ROH 0 R-O-R + H,0

+ H,80,
CH,CH,0OH O CH,=CH, + H,0

(¢) To vdpoydvo g opddag VOEOEVAIOL TV AAROOA®V, VTG
mv entdoaon dpaotinwv petdhhov (K, Na, Mg, Al), aviiro-

Olotatar pe ta u€tadlo avtd xor oxnuoTiCel aAxoolxd
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dlata (aAxoEeidla), yeyovos mov emPePatdvel Tov OELvVo

YOLOARTIQO TOV AAROOADV:
ROH + Na [0 RO-Na + 2 H,

(0t)OL alrxobheg mOU OEELOMVOVTAL TEOG EVWOELS TOU TUTOU
CH;-CO-R, 6mov 1o R eivau dropo vdpoysévou § odxvloudda,
avudouv pe ahxaind didhvpa ohoydvou X row oynuotiCovv

ahoyovopopwo 1 chogpdouo, CHX,; (ahogogmuxn avtideaon):

CH,-CO-R + 31, +4KOH O CHI, + R-CO-OK
+ 3KI + 3H,0

Apywrd, yivetar oEeldwon ™g ahxooing, ue v emidoaon

TOV QAOYOVOU, TTROS RAQBOVUMKY EVION).

H pedavorn (CH;0H) eivan 1o mpwto u€hog tg oudhoyng
B e 0€100G TV aAroolwv. [Tapdyetal (a) ne Enon andotain
TV EVhwv (EvAGEog) 1 (B) ard to ovvBeTnd agoro, CO + H,)
(to ouvBeTnd a€pLo mapdyetan eite amd To guotrd afplo, CH,,
elte ue aepLomomon tou dvBpoxo pe emidooaomn vIQUTUWV).
Eivar dyompo, diavyég, elplexto vypo. Avapelyvietal Ue To
veEo rat ™V aboavol. “Exer 0.8 64 €wg 65°C rau elvar toEnn
(mooxaket TogpAwon 1 rar Bdvoto). XoNnolwomoLelTor mg TE!T
VAN Yo ™V Taeaymyr] QoQUOAdeliong nor GAAMV 0QYOVIRMOV
EVOOEMV, EVWM YONOLUOTOLEITOL G AVTLPURTIRG %Ol G TEOCOETO
Beviivng yio v aEnon tov aeBuov oxtavimy.

H a@avéln (CH;CH,OH) mopdyetor (o) pe airoohurt
Chuwon Tmwv carydewv (amd otagiiia 1 dnuntoraxd), (f) ard to
alBuAEVLO, ue emidpaomn Beuxrov 0EEog naL 0T oUVEYELD UE VOQO-
Aon 1 ne amevBeiag evuddtwon 1 (Y) oé TO OXETUAEVLO, UE
TEOOOKY VEQOU ROl OTY OUVEYELD UE RATAAVTIXY VOQOYSVWON).
Eivar dyxowpo, diavyég, elphento vyed, mohl eguvxivnro.
Avaperyvigtal e TO VEQO, TNV AXETOVY, TOV alB€pa o T yAv-
%©eEOM. "ExeL 0.C. 78 €mg 79°C, evay o€ pueydieg déoelg rabiota-

ToL TOEWY YLoL TOV avBQMOIIVO 0QYAVIOUS. XQNOLUOTOLETAL WS
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16.3 AITAITOYMENA

16.4 IIETIPAMATIKH
ATAAIKAXIA

dLohiTNG, avIlonmTTKG, OVOTOTIXG AAXOOAOUYMV TOTMOV XL

TEOTY VAN YLOL TNV TOAY WYY GAAMDV 0QYOVIXMV EVIIOEMV.

A.
1.
2.

A

OPI'ANA:
AORLUAOTLROL COAVES.

IMotmjoa Céoemc.

. XHMIKEX OYXIEX-YAIKA:

Ardlvpa. duypmmxrov raliov ovyxrévrowong 0,05 M.

IMurve dudhvpa Beurov o&€og (.. ovyrévrpmong 18 M).
AlBavoin N ®aBad owvomvevua.

Hoydpopgpo 0&wné o&v (CH;COOH).

Ndroro.

MeOavoin.

Avdghvpo detntn gatvorogpBareivng (0,1 g oxdvng parvoro-
pBaieivng duahveton og 80 ml abavoing 95% o o pelyuo

apardvetron ota 100 ml pe ameotayuévo vepo).

8. Axetovn.

9. Ydatd dudlvua twdiov (ovyrévipmong 0,5 M) row twdiov-

YOV xohtov (ovyxévipwong 1,2 M).

10. AvdAvpa vdpoEeLdiov Tov vatpiov ouyrévipmons 3 M.

A.

1.

O&eidwon s at@avoins ue dLyowutxo xdiio
TomoBetiote o doruaoTvd cwinva 5 ml draldpatog duyom-
wrov xohiov 0,05 M xow mpooBEote 2 otarydveg muxvoy dla-

Muatog Beurov o&€og.

2. TTpooB€ote 010 donLUAOTIRG CWAVA 4 oTarydveg aubBavoing.

3. Ogpudvete 10 didlvua, YwEIS vo PTdoeL oe fEACUO.

4. TIoQotnEYOTE TNV O0UY %O TN XOWUATIXY OAAOYY] TOU OLohv-

UaTog.

. Eotregomoinon tqs aibavoing ue o&ixo o5v

. TomoBetote oe doruaotrd cwhjva tepimov 1 ml waryduoo-

oV 0E0VU 0E€og ®au mpoobEote 1 ml awbBavoine.
[MpooB€ote oto doxtuaotnd cwrljva 0,5 ml Turvos daliuo-

T0G BeLrOU 0EEOC Rl AVAUEIETE TO TEQLEYOUEVO.



132

EPIAYTHPIAKOY OAHI OX

3. TomoBetjote T0 doRLUAOTIXG CWAVA EVTOS TOTNELOU CEoEMmS

ue Bepud veEo emi 5 min.

. AToparQUVETE TO SOXLUOOTIRG CWAVA aTt6 TO TOTHEL CEOEMG

zat tpooBéote 10 ml ameotaypuévov veQou (ue Tov T190mo avtd
ovyxQOTElTAL 1) TEQIOOELD TOV 0EEOC 1) TNG aBavEAng nou dev
avadidetar n oour) Tovg). TToQatENOoTE TN YOQOXTNOLOTLXY
O0UN TOU €0TEQO TTOU OYNUATIOTN®RE, RABDS ®al TOV TOAVS

OYNUATIONS OTOYOVOV €AOIOV 0TV XOQUEPN TOU VdATIXOV

uelyuorog.

. Avtidgaon agpuidtoons s at@avoins ue Ocuxo 0§V

. TomoBetote og doxipwaotvd cwinva 2 ml atbovoing »ow meo-

oB€ote, xatd oTayoveg, 2 ml murvol dradipartog Beunot oE€og,

OVORLVOVTOS UETA TNV TRoojun TS ®dabe otaydvac.

. Ogpudvete T0 JOXLUOOTIRG CWAMVOL 08 NTLOL PAGYQ UEYOL M)

Bepouoxpaota tov pelypnatog va grdoel tovg 150 °C. ‘Otav
EUPAVLOTOVV Quoalides aubBuAeviov, amouarQUVeTE T0 OOXL-
naotrd colva amd T ASYa (vhelote To MiYVO) ®oL OPHOTE
10 pelyuo vo YuyBet, kOTOU Vo OTOUOTHOEL 1) €XAVON PUOaA-
dwv arBuleviov (to pelypo eEanorovBel va elvor oxeTIRMOS
Beoud). "Etol, dioandmrete v avrtidpoaon aguddrtmwong g
oLBavOANg TOLY Tt TV RATOVAA®MON OAGRANENG TS TOOOTY-

TOg TOV Beunov oE€oc.

. Metagépete to Oepud pelyua oe WxEo TOTHEL CEOEMS TO

omoio mepL€yel 2 ml aBavoing. AvoueiEte 10 mTeEQLEXOUEVO

%Ol TOQOTNOENOTE TV OOUT| TOV TEOIGVTOS TTOV OXNUOTICETAL.

. Avtidgaon uebavolng pe 0000TI%G UETALLO TQOS OYNUATIOUO

alxo&etdiov

. TomoBemjote og doxipaotrd corMjva 5 ml peBavoing xou

mpooB€ote 0,5 g vatpiov.

. TomoBemjote AV atd T0 SORLWAOTIRG CWAM|VA GAAOV, ave-

OTQOUUUEVO, KEVO OORLUAOTIXG OWAMIVA, DOTE VO OUALEEETE TO

0€QLO TTOV TTOLQAYETALL.

. AvagléEete ne @AGyo %eELOU TO OLEQLO TTOU CUCOMQEUTNUE

OTOV OVEOTQOUUEVO QOXLUAOTIRG OWANVAL.
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[TpooB€ote 010 dOXLUAOTIRG OCWAVA UE TO UElyna 3 OoTayOveg
dradpotog delntn atvolopBaheivng ®ot TOQATNENOTE TO

HORKLVO YOWDUO TTOV EUPAVICETOL.

E. Avtidgaon alogoguiov

1.

TomoBetiote o€ Eva doxipaotind cmwinvo 1 ml cbavoing ot
oe évav ahho 1 ml axetdvng.

[MpooB€ote oe vaBe donpaotind ocwhijva 3 ml vepoy xow 5 ml
drarduarog I, (0,5 M) »ow KI (1,2 M).

. ITpooB€ote oe ndbBe doxLUOOTIRG OWAVOL, RATA OTarydvee, 3 ml

drohdpatog vdpoEeLdiov Tov vatpiov 3 M. Av de oynuatiotel
(nua, Bepudvere (uéyor tovg 60 °C) 10 meQLeyOuevo rdabe
doxipaotinol ocolva ent 3 min péoa oe motijoL LEoews pe
Beouo vepd. [Magatnenote v oour| xaL v eueavion (xitot-

Vo) Tov LERUATOg ToV oYMUATICETOL.
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PYAAO EPIAXYIAYX

XAPAKTHPIXTIKEX XHMIKEX ANTIAPAXEIX
THX MEOANOAHX KAI THX AIOANOAHX

OVOROTETDVULLO: .....cveeveereniereeeieieieeteeeeetesteereeeesesseeseessenns

HPLEQOIMNVIO: ..ot

U] H ynuundi aveidoaon tov metpduaroc A. tne oEeidwone tne aibavélne ue 6Ewo didivua duyowpi-

%0V xaAiov weQLyodpetal moLotixd amo Ty e§lowon:

(o) Zvpinodote v eElowon pe Tovg ratdAAnhovg ovvteleoTés.
(B) Ze mowo amd Ta TEOIGVTA OPELAETOL 1) YOLQOKTNOLOTLRY) OOUY];

(v) ITowo amd ta wovra Cré+ xaw Cr3* €yel moeTorall yoduo xot oo €L TEAoLVo;

[ ] Fodyre myv eEiowon mov amodider Ty ynuiej avidoaon e eotepomoimons e aibavoine e to
0€1x0 0&Y, mov moayuatomonjbyxe oro melpaua B.
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[ ] Kard ™y avtidpaon tov Oeuxov oéos ue v albavolny ev Beoud, oto meipaua I. mapdyeral
atbéoag, uovo otav n Bepuoxoacia dtarnoeital xdrw ano tovs 150 °C. Ilds aitiodoyeite To yeyo-

vog avto; T'odyte tis e510D0EIS TV OYETIRDY XNULXDOV AVTIOQATEWY.

[] r odyte v e&iowon mov meoLypdper T ynuixy avridpaon wov ovuPaiver oto meipaua A. Me
JTOLO TQOTO TUOTOTOIONKE O OYNUATIOUOS VOQOYOovovy; To yodua mov eupavicel To dtdivua uetd
™V 100t XN TNG Pawvolopbaleivng eivar evieixtino o§vov 1 alxarixov meoifdirtovrog; 1oV

opeileTal To meQIfdALov auTo;
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L] Me pdon tig maparnojoeis wov xdvate oto meipaua E: (a) Fodyrte tyy eEiowon tns ynuixis avri-
0paons mov moeayuaromoteital (akopoouixry avriopoaon). (B) Ileoryodyte to yodua, Tty ooun
xat T OLaAVTOTNTA OTO VEQD TOV LWOOPOQUIOV TTOV OYNUATICETAL. (V) ZVYXQIVETE TO OVVTAXTIXG
TUT0 TG Abavoins ue Tov TUmo s axetovns. Tloteg elval ol xOWEG OUAOES TWV EVATEWY TOV
oynuatiCovv twdopoouto; (0) EEnyrote av avauévete va 0ivovy 1 100mQomvAinj aAxooAn xat n
xavovixtj fovtvlixt] alxooin tyy alopouixyj avtiopaon.
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17.1 XKOIIOX TOY
IIEIPAMATOX

17.2 EIXAT'QI'IKEX
I'NQXEIX'

17.3 AIIAITOYMENA

17" Egyaotnotaxy doxnon:

HAPA2KEYH 2AITONOX

Z%0TOG TOV TELQAUOTOS EIVOL 1 TTOQAOKEVY CATOUVIOU QItd

ehaLoA0dO.

To ocoamovvior elvar pelypoto dAdTmv OQLOUEVMV AITTAQMV
0E€mV, ®VEIMS TOV TAAULTLROU, TOU OTEATIXOU 0L TOU EAAIXOU,
ue varoo (orAned comovvia) 1 ue ®dio (Lohoxd oomovvia).
Mo mopddetyna, to ehaind vdroro (Ci7H3;3COO-Nat) eivan

OaTTOUVL.

To dhota avtd ToQaoxrevALovial (e ovTidQaon TOV ATV
zaL Tov ehaimv (to oolo arotehovvtan amd YAureidia) pe xow-

ourd varoo (NaOH) 1 pe ravotrd rdio (KOH).

H avtidpaon n omolo haupdvel xweo ovoudletol oamovo-

moinon:

yhurepidlo + rovotrd olxdho [ oomoUve + yAurepivn

A. OPT'ANA:

Avyvog Bunsen.

Toilmodag B€puavong.

ITAEyno apdvrov.

Momjot Lé€oemg tov 250 ml.
Oyropetourndg ®Avdopog 100 ml.
Tvdahvn pdpdog avadevonc.

Nk w D

AORLPOOTIROS OCWAMVAC.

1. Bl oyenuxd 100 Kepdlato (Zdmwves xar Amogovmavtind) tov Pifiiov ue titdo:
Xnuuxrj Teyvoloyia II (TEE, B~ td€n lov xvxlov, Touéas Xnuixdv
Eoyaotnotarav Epaguoyav).



138

EPIAYTHPIAKOY OAHI OX

17.4 IIEIPAMATIKH
ATAAIKAXIA

—_

Eall A e -

. XHMIKEX OYZIEX-YAIKA:

Elawdhado.

AlBavohn (owvdmvevua).
Kopeouévo dudhvuo NaOH.
Kopegouévo dudlvua NaCl.

Ze motot Céoemg Tmwv 250 ml tomwoBetjote 10 ml ehawdrado,

20 ml owvomvevparog ®on S ml xopeouévov droliparog NoOH.

. TomoBetmote 10 MAEYRO apLdvTov etdvm otov teimoda B€p-

UOVONG %O, 0TI OUVEYELD, ETAV® OTO TAEYUO TO TOTHOL UE TO
TEQLEYOUEVO TOV. Ogpudvete to Uelyuwo o younhy @Adya,
EVM OVYYXQOVIS avOdEVETE OUVEXMS UE T Yvdhvn dfdo,

OOV VO OYNUATLOTEL OTNV ETLPAVELDL TOXVQEEEVOTY MALaL.

. Agnote 1o petypa og noenia yro 10 min mepimov now mQoooE-

ote oty ovvEyela 60 ml vepov.

. Ogoudvete TAM TO UElYUO, AVOXOATEVOVTOS, (HOTOV OUTO VO

dLaAv0Oet.

. ITpooB€ote 80 ml nopeouévou drahipatog NaCl ot avadev-

O€TE RALD TO TEQLEYSUEVO TOV TTOTNQLOV.

. 2PNote 1o AUvo rou apNoTE TO petypa va PpuyBet. v emi-

PAVELA TOU OUYXEVTQMVETUL TO OATOVVL UE TY WOQYPN AOTONGS,

TOVEEEVOTNS MAtag.

. A@ov PuyOel 0pRETA, QmOYVOTE TNV VYN (PAOY Kol TQOOOE-

OTE€ OTO TTOTNEOL AMYO VEQD. EemAUvVeTE EAAPET TO OATOUVL KO

QITOYVOTE TO VEQO AUECMG.

. Metagépete To oamovvL 0 wo oTeYVN empdveLa (7T.y. valo

wEOAOY{OV), YLOL VO OTEYVHOOEL.

. TomoBemote PEQOC TOV CATOUVLOV TTOV TALQOOKEVACATE UEC

oe doxwpootrd owljva xrar mpooBéote Alyo veQO.
AvatopdEte T0 cwljva ®Aelvovtog To oTOuo Ue To dARTUAS

oag. [Tapatoniote av oxnuoatiCeton agpeog.
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PYAAO EPIAXIAX

ITAPAYXKEYH XAIIQNOX

OVOROTETDVULLO: ..ottt

HREQOIMNVIOE ...t

[ ] Howa avtidoaon Aaufdvet ywoa xatd Ty raeacxevij Tov gamovviov; Todyre tn ynuixyj eElowon.
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L] Av yia mpv mapaoxevii tov camovviod yonowomombei yAvxeoidio tov maruitinot oEfoc
(C,sH3;COOH), motos Ba eivar o pogtaxds tvmog tov oamovviov mov Ba mapaoxevaorel; Ioto

Oa 1jtav 1o MTOPILO %Al TOLO TO VOQOPIAO TUTUC TOV HOQIOV TOV CATOVVLOY;
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18" Egyaotnoiaxij doxnon:

ITPOZAIOPIZMOX APIOMOY 2AIIQNOIIOIHXHX

18.1 KOITIOX TOY
ITEIPAMATOX

18.2 EIXAT'QI'IKEX
I'NQXEIX

18.3 AITAITOYMENA

Z%07OE TOV TELRQAUOTOS E(VOL O TEOGOLOQLOWAS TOV 0RLBUOU

oaTWVoToinong eAatorddov.

O 0pBudg cammwvomoimong (A.Z.) eivan n woodtta vOQOEEL-
dtov tov varpiov (NaOH) 71 vdpoEewdiov tov zaiiov (KOH),
ENPEOOUEVT O YLMOooTdyQOouua (mg), TOV ATALTE(TOL YL TNV
conmvomoinorn 1 g Aimovg 1j ehalov.

H avtidpaon carmvomroimong eivar foadeia wow atehijc. T
VO TNV ETLTAYUVOUUE ROL VO EUVONIOOVUE TNV RATd TO duvaTOV
Mo oamwvomoinon, epyatduaote oe vynmhy Bepuoxpaocio
moovota mepiooelag Pdons. O opyavixol dialiteg Tov ouvy-
Bwg yonowmomolovvron eivor aAROOAES nal ®UEIMS 1 owBavoiy
(owdmvevua).

H tuj Tov apBpot camwvomroimong ota Almn xow otor Ehona
eEaptdral and 1o pooraxd fdoog (M.B. 1 oyetiwn nogrant| udto
M,) TV MTap®dv 0EEMV OV TEQLEYOVTAL OF aUTd. AVEAVOUEVOU

tov M.B. petdvetor o A.Z. ®ou avtiotQoga.

A. OPT'ANA:

1. dudheg ue eoUUELOUEVO OO (OPALOLRES 1) RWVIRES) TV 250 ml.
2. Agpoyuxtioag 1 vOQOYURTHOOS.
3. Ydatéhovtpo.

4. TIpoyotda.
5

. Tepayidia mopoehdvng 1 yvahva oparidlo 1| eAapEOTETOO.

1. BA oxenuxd 100 Kepdlato (Zdmwves xar Amopoumaviixd) tov fifliov ue titdo:
Xnuinyj Texyvoloyia II (TEE, B’ tdén lov xixiov, Touéas Xnuixdv
Egyaotnoiaxdv Epaguoydv).
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18.4 IIEIPAMATIKH
ATAAIKAXIA

W =R

. XHMIKEX OYZIEX-YAIKA:

Elawdhado.

Avgivpo HCI ovyxévrtomong 0,5 M.

Alroolnd didhvua KOH ovyrévipwong 0,5 M (puhdooeton
EVTOS OROTELVOYQMWUNG PLAANG RO TOUATIOUEVNG).

AlrnooMuno dtahvpa povoropBaleivng eplertivomros 1% w/u.

. Méoa og oparourn @udin Cuytote 2 g ehatorddov pe axpifeia

+0,001 g »ow og owtd mpooB€ote, ue mpoyoida, 25 ml aixroo-
MxoU drodipatog KOH 0,5 M.

. 2UVvOEoTeE TN PLAAN UE RADETO PYURTHOO KOl OLPYOTE TO UELYUA

va Bedlel Mo el pic MO, AVARLVAVIOS TO ®OTA dLOOTHUO-
ta.. Méoa ot gudAn mpooB€ote tepayidia mopoeAdvng 1 yud-

Mva oponida 1) eAapEATETOO YLo OUAAS BOACUO.

. Oyrouetonote to dudhvuo ev Bepua ue didivuo HCI 0,5 M.

2T OUVEYELD, OYROUETQNOTE TO OQYWUO OAXOOMXO didivuo
KOH.

. Yrmohoyiote tov aplBud carmvomoimong (A.X.) ard Tov Timo:

56 x0,5 % (a-p)
Y

A =

omov: o = ml dwahvpatog HCI 0,5 M mov xatoavaloOnzov

YLOL TNV OYROUETONON TOU OAXOOALROU dLaAUiuaTog
KOH,

f = ml HCI 0,5M mov ®atavalddnxoy yio Ty OyROuE-
TONOM TOV dElyHaTog,

Yy = Pdpog ehaorddov o€ g.
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PYAAO EPIAXIAX

ITPOXAIOPIEXMOX APIOMOY XAIIQNOIIOIHXHX

OVOUOUTETDVUIOL ...ttt saens

HREQOUMNVIOE ...t

D Tt ovoudaovue A.2., xar amd Tt avtds eEaprdral;

[] Na OVUTIANQWDOETE TOV TAQAXATW TIVaXA:

Oyxouéronon aAxoohxov Oyxouétonon
dwohipotoc KOH delyparog
Agywn €vdelEn mpoyoidag
Tehxn €vdelEn mpoyoidag
‘Oyrog dradvporog HCI 0,5 M o= B =

[] YroAoyioete Tov A.Z. yonoyuomoLdvTags Tig TES TwV A XAl ff TOV TAQATAVW Tvaxa.
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19" Egyaotnoiaxy doxnon:

IIPOZAIOPIZMOZ AEYKANTIKOY
(YIIEPBOPIKOY NATPIOY) 2E AIIOPPYIIANTIKA

19.1 XKOIIOX TOY
ITEIPAMATOX

19.2 EIZATQI'TKEX
I'NQXEIX'

Z®OMOG TOU TELQAUATOS €(VOL O TOCOTIRAS TEOOALOQLOUOS

VILEQPOELROV VOTEIOU OE ATTOQQUITAVTLXA.

To amogoumavTnd €XoVV OYETRA XAUNAO HOOTOS TOQOOHRE-

Mg, ®ou N dEAOoN TOUS eival avdloyn UE QUTHY TOV COTOUVLMV.

O TWITES VAES TTOV YONOLUOTOLOUVTOL YLOL TV TILQALOREVY TV
OTTOQQUITOVTLXMV  €lvoL ®VOIWS TEOoldvTta. tov meteeiaiov. Ta
OQITOQQUITOVTLRA. TTEQLEYOUV RO TOOOOETEC OVOTES OTME TO TUOLTL-
%0 VATELO, TO avOQOXLRS VATOLO %ot dLAPOQM PmOPOOLRd GAMTA.
O ovoleg autég aWEAVOLY UEV TV QUTOEQUITAVTIXY dQAOoN TwV
OITOQQUITOVTLX MV, TOUTOYQOVA SUMS QUITALIVOUV TOL VOOTOL RO TTQO-

HOAOUV EVTEOPLOUOG TOV VOATIXOU TTEQLPAMOVTOG.

Agrédec mov ogelhoviar og mpwteives (alua, avyd, ydia) dev
UITOQOUV VO ATTOUOXQUVOOUV UGV Ue T dQAOT T™V 0ITOQQUITOVTL-
1OV, OAAA yoeldloviol ot T dQAoN OEELOMTIROV AEVRAVTIXMDV
UEomv. AVO €(vOL OL RUQLOTEQES XOTNYOQIEC TWV AEVROVILXMV:
oTd oV TEQPLEYOVV VIToYXAmELOdN ovta (ClO~), dmwg elvar, Yo
moddetyna, to vroyhmouwdeg vdartoro (NaClO, ylweivn), rou
oTd OV TEQLEYOVV ouddeg vrtepoEetdiov (—O-0O-), dmmg eiva,
v Tapddetyua, To vrepPoourd varolo (NaBO5-4H,0), to omoio
elval To OvYVOTEQO YONOLUOTOLOVUEVO OTEQES AEVRAVTILXO.
XQNOLUOTOLE (TOL G NTTLO AEVRAVTIXG OTO TTAVOLUO T™V QOUY WV, OE
avtiBeon e ) ylweivn, didt dev vdEyEeL ®IVOUVOS ROTOOTQOPNS

TOV QOUYWV amtd raxy emhoyy g Oepuorpaoiog.

1. BA oxenuxd 100 Kepdlato (Zdmwves xar Amopoumaviixd) tov fifliov ue titdo:
Xnuinyj Texyvoloyia II (TEE, B’ tdén lov xixiov, Touéas Xnuixdv
Egyaotnoiaxdv Epaguoydv).



146 EPIAXTHPIAKOY OAHI O

VOEAPLLO dxEO noEiov
QITOQQUITOVTLROU

vdSofo dxpo wogiov
QITOQQUITAVTLROY

veQEo

ehaddng unhida
(henég)

Vepaopa

To vopd@ofo dxo xdbe 10ROV ATOREVIAVTIXOY
owvdéetar ue Ty avlpaxixyj alvaida Twv Hooiwv e
elatddovg xnlidag, evd 1o vOEOPILO dxEo oVVddeTal
ILE TA UOQLA TOV VEQOY, TAQATVQOVTAS €T0L TO AEXE.
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19.3 AITAITOYMENA

19.4 ITIEIPAMATIKH
ATAAIKAXIA

Al -

AU I

. OPT'ANA:

Oyxouetoury pudin twv 1.000 ml.
Kwvwn gudain tov 250 ml.
[Mpoyotda twv 50 ml.

HA\extourde avadevtioog.

OyxouetoLrdg ®Avopog twv 50 ml.

. XHMIKEX OYZIEX-YAIKA:

Amopoumavtind gumoiov.

Avdhvpa Beurov oE€og, ovyréviomong S N.
"Evudpo Beund apyiho (Al,(SO,)5-18H,0).
“Evudpo vitpind fropovbio (Bi(NO;)4-5H,0).
"Evudpo Beund payydvio (MnSO,-H,0).

Avdhvpa vtepuayyoviroU raiiov, ouyxévromong 0,1 N.

Awhiote 50 g Al,(SO,)5-18H,0, 5 g Bi(NO;);:5SH,O naw 5 g
MnSO,-H,0O o¢ 1.000 ml diaidparog H,SO, 5 N (dudivua A).
Zvyiote o vy @udin tov 250 ml wepimov 1 g amopuma-
vourov ue axpipera 0,001 g, mpooBEate veED nan tooeTioTe

10 delyno otov avadsvtioa yio 3 min.

. ITpooB€ote 20 ml draddportog A, T0 0TOL0 TAQOUOREVATUTE OTO

Priua 1.
Oyxrouetronote® ue dudhvpa KMnO, 0,1 N, uéyotg dtov to deiy-

WOt ALTTOXTHOEL UOVLUY QOdLVY XQOLd.

. Ymohoyiote TV €7{ TOLC €XATO TEQLEXTIXOTITA TOV SEYUOTOS OE

vrteePoord vatpro, NaBO;-4H,0, yonowuomolivrag tov timo:

% NaBO34H20 = V x 0500769 x 100
W

omov: V = 6yrog dodvpoarog KMnO, wov ratavolnOnne
OtV OY®OUETEN O], O€ ml,

W = udla delynarog, o€ g.

Fia mepLoadtegeg Aemtouégetes oxetind ue v oyxouéronon oaivudrwv PA.
Eioaywyrj otnv 8y eoyaotnoiaxij doxnon (I10oadiogiouds wepiextinotnrag oia-
Auarog apuwviag).
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PYAAO EPIAXIAX

ITPOXAIOPIEMOX AEYKANTIKOY (YIIEPBOPIKOY NATPIOY)
XE AIIOPPYITIANTIKA

OVOROTETTDVUIOL ...ttt

HRLEQOIMVIGE ..ottt

[] SVUTANQWOTE TOV TAQAXATW TVaXA:

Mdla delyuorog, W

‘Oyrog drodiparog KMnO,, V

[] Yrokoyiote tny % meoiextinornra tov deiyuaros oe NaBO; - 4H,0 yonowomoidvrag tig Tiues twv
W xat V tov mapamdve mivaxa.
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20" Egyaotrnoiaxij doxnon:

IHHOZOTIKOZX IIPOZAIOPIZMOZ 2INAHPOY

20.1 XXKOIIOX TOY
ITEIPAMATOX

20.2 EIXATI'QI'IKEX
I'NQXEIX!

2E SIMAHPOMETAAAEYMA

21070 TOV TELRAUATOS EIVOL O TTOOOTIRAS TEOOALOQLOUAS TG

TEQLEXTIXOTNTAS OLONQOUETOMEVUATOS O OTONQO.

A. Puoroynuinog EAeyyos ueTaiievuarog

‘Onwg ovufaivel oe ®vaBe meQlmTOON EQYAOTNOLOROU ELEYYOV
VAROU, 1 0ELOTLOTIOL TV OTTOTEAEOUATMVY TOU EAEYYOV TTOLOTNTAS
UETOALEVRATOS UE EQPAQUOYT TOV KOTAAMNAWDY QUOLROYNURDV
uefodwv avayetar »at aQyds omv 0ot devypatoinyio (AMjym
Tov mEOog eE€taom delynorog and to petdhhevpa). Aavloougvn
deryparolnpio, dMAadn Mjyn un aviutgoowTevtirol delyuatog,
oxoun ®oL av OAeC oL avalloELS TLg omoleg Ba vtooTel 0T CUVE-
YELOL TO CUYXREXQLUEVO delyna eival aELémoteg, odnyel oty oo~
YOy OVOELOTLOTMV-TTOQATAAVNTIXMV  OTOTEAEOUATWY, GO0V
oA TV ToLdTTO Tov petallevpartos. Emougévog, o frounyovi-
210G vevBuvog g derypotoMpiog dev mpEmel vo peLoBel vomou

AOL YONUATWV, TTQOREWEVOU VO, TTOAYUOTOTTOLOEL 0001 derynoto-
Mmyio.

(0) I1@oodLOELONGS TNG YNULATS GVOTAOTG LETAALEVNOTOG
Meta ) OerypotoMpion axohovBel TERAYLOUOS TOU OTEQEOV
delynatog o€ peydlo TEUA)(LO %Ol ROTATUNON TOV TEUAYIOV
oUTAOV 08 dAAa urotepa. O pev Tepoylonog yivetor oe eldrovg
TEQLOTQOPLROVGS TEUAYLOTES, N O ROTATUNON YIVETOL OQYWKA OF
EOES aTodMVES unyavEég oUuvOMYmg, OTIC OTOlES TaL TEUOYIOLOL

amoxtovv uéyefog Oyl ueyolitepo amd 1/8 g ivrtoag, ®ou oty

1. BA. oyetixd 11o KegpdAato (Metallovgyia Zidijoov) tov Bifliov ue tivdo: Xnuixij
Teyvodoyia II (TEE, B~ taén lov xixAov, Touéas Xnuxdv Egyaotnoiaxdv
Egaguoydw).
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ovvéyelo og Lydla (Youdid) amd ewdwmd vhxd (mt.y. xaofido Tov
Bolgpoauiov 1} Tov fogiov), ota omoio To TepayidLa Tov ueTaAlev-
UOTOG GITOXRTOUV AROUY ULXQOTEQO UEYEDOG.

211 OUVEYELD, EQPOOUOLETAL RATOLOL TEYVIXY ATooVVOETNS TOV
delyuatog ue oxomo vo TaQaAln@el TEOS QuoLxoYNWXY EEETAON
éva opoyevég dudivpa. o 1o oxomd owtd yenotporotovvron dud-
@opa. dhata xow aAxdho (VdoEeidia aAxralimv, avBoaxrind M
Boowrd alrndhia %.0.%.), 0BDS ®oL 1 TEXVLRY TS OELVNG TEOOR0-
Mgc. Me v amootvvBeon mapdyetar cuvnOms €va opoyevES nely-
uo Tov puetolevuatos. AxohovBel  dudivon Tov pelynotog o€
OEwvo dudlvpa.

Téhog, to emeEepyaouévo delyuo vTOreLTOL OTIS RATAAANAES
puowmoynuxés ueBodovg avdilvong, ov omoieg mTAEOV €yxouv
mpotumortoln0el, mepuypdgovtal dMAadY avalvtirvd oe ®OTAA-
Mo emtonuo relpeva-motvma (.. Boetavird IModtuna). H
TOAALGTEQN TEOOEYYLON NTav eEALQETIRA YQOVOPOpa eEattiog
TOV YEYOVATOG OTL TO dLAQOQO OTOLYE(OL TOV TEQLEYOVTOV OTA
uetohhevpota TEoodLopiCovtav ue T oeLd, 0mdTe wia TAMENS
eE€taon amowtovoe 4-7 nuépes. AvtiBétmg, oL ovyypoves uEBo-
douL egmto€movy TV ohoxMjowoN ™S avdlvong oe uio uovo
nuéopa. "Etol, ta didgpopa emuépovs ovotatind Tov deiyuatog
meoodiopifovtat, m.y. uetd amd rateQyaoio ue vOEOPHOELKO
0EV, pOOoUaTOQPMTOUETOLRA 1 ue AAAeC evopyaves uefddovg 1
OUUTTAOXOUETOLXG, EVM ATTO TNV ATMAELO UALOS ®ATA TNV TVQW-
omn tov delynatog eivar duvatdv va TEOOALOQLOTEL 1) TEQLEXTL-
2ROTNTA TOV O€ VEQO %Ol O AALES TTNTKES EVAOOELS (). avOpa-

nnd).

(B) IoodLoELONGS AAL®V YUQUATNOLOTIXOV LOLOTHTOV WETUA-
Agvpatog
AMES YOQOXTNOLOTIXES LOLOTNTES TV OTOlWV O TEOOALOQL-
oudg €xeL LOLOLTEQY ONUAOLX YLOL TV TOVTOTTO(N O TOU UETAAAED-
uatog €ivol 10 oVoTNUE %XQUOTAAA®ONG, TO €Wdwo Pdgog,
0%ANQEOTNTA, TO YOOUA, 1] LAAVTOTNTA OF VOQOYAWELRS OEY, OF
ViTEo 08U now o€ Beuxd o0&V, o deintng dudOraong, n avaxria-

OTLROTNTA X.0.X.
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B. H mepinrwon Tov o1dnoucralievuaros

O 0idnog amavtd ot @Uon ue ™ Loepy dtdpoomv uetallev-
udtov tov, onmwg o payvnritng (Fe;Oy), ue mepiextindmro o€
0idno g 1dEng Tov 50-70%, o apatitng (Fe,O3), to mo drade-
OoUEVO OLONQOUETAMAEVUN, UE TEQLEXTIKOTNTO. OE OIONQEO TS
TdENg Tov 40-70%, o Aepovitng (2Fe,03:3H,0) »ow dhha €vudoa
0Ee(0L0 TOV OLOT|QOV, UE TEQLEXTIXATNTA OF OidNQEO TS TAENS TOV
20-60%, nabng naw o awdneitng (FeCOs), ue mepextndmta o
otdMeo ™ 1aEnc tov 30-40%.

Ta elddTEQN YOQOURTNOLOTLRA OQLOUEVWV OLONQOUETAAAEV AL
TV, T 000 CUYVA KONOLUOTOLOVVTOL KL YLOL TNV TAUTOTOMOY

Tovg, Tapovotdlovror otov Iivaxa mov axohovdet:
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O TO00TIXOG TEOCOLOQLOUOG TNG TTEQLEXTIXOTNTOS OLONQOUE-
TaAhevpatog og otdneo Pacitetar o TLTAOSGTNON e VITEQUAYYOL-
vro ndho (KMnOy). To owdnpouetdrrevua drahvetar og vdo-
YA0OLRS 05V, eV ovyvd mpootifetor SnCl,, tooxeluévou va OLev-
®oAVVOEe(l 1) dudAvom. TTov atd ™V TITAodGTN O UE VITEQUOLYYOVIXG
®rdAo (trthoddmon eEovdetépmons’) amanteitan 1) avoymyr Tuydv
owdioov (III) og oidneo (II). H avaymyn avty yivetal ue mpoodn-
% wxeng meptoostag SnCl, (n ohoxhjpwon g ovtidoaong

TLOTOTTOLE(TOL UE YQWUATLRY aAAayn) atd RITOLVO OE AXO0mUO):
Sn2+ + 2Fe3+ [0 Sn*+ + 2Fe2+

H wwxon meptooeia SnCl,, mpoxeluévou vo unv avitdQdoel ot
ovvéyeto ue to KMnOy, oEeldaveton pe t Borbera HgCl, (xmwois

va. 0EgLdaveTon xa o otdNnEog):
2 HgCl, + Sn2+ O Hg,CL\v + Sn*+ + 2CI-

2t ovvéxela, N avtidpaon TthoddTong Tou SLaAUUATOS TOU

Fe2* ue vepuaryyavixo ®vdMo, mtepryodgetal amd Vv eElomon:
5Fe?* + MnO, + 8H+ O 5Fe3+ + Mn?+ + 4H,0

ITooxeuévou ndhota va amogevyet 1 0Eeldwon Tov 16VTog
Cl' and 1o vmepuayyovird ®AMO, TEOOTIBETOL TEOOTATEVTIRG

avtdpaotiolo Zimmermann-Reinhardt’.

2. BA oyetixd v Eioaywyij otnv 8n Eoyaotnoiaxij doxnon (Oyxouetoinds meoo-
010010U0G TTEQLEXTINOTNTAS OLlaATUATOS auuwviag).

3. To dwdivua Zimmermann-Reinhardt weoiéyet MnSO, H,SO, xar H;PO,. To
H;PO, usidver tp ovyxévrowon tov Fe3+ oynuatiCovras ovumloxo uali tov.
"Etot, dtevxolvver v odoxdijowon e avridpaons. Ilaodiinia, amouaxoiver to
xiTowo yodua tov Fe3+ oto yAwgiovyo didAvua, apov to oxnuatitouevo pwogo-
010 aVuUTAOXO elval dyewuo, xal To TEMXO ONUED TG OYXOUETENONS elval Lo
xabapo (PA. oyxeund oy Ewoaywyrj otyv 8y Egyaotnoiaxyj doxnon -
OyroueTLxos TEOTOLOQIOUTS THG TEQLEXTIXROTNTAS dLaAduaros auuwviag).
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Zidnoouerdlievua.
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20.3 AIIAITOYMENA

20.4 IIEIPAMATIKH
ATAAIKAXIA

A S

s A

. OPT'ANA:

Iydio (youvdi) amd aydr.

Moo C€oewe.

“Yahog mporoyiov.

Atuéhovto 1) GAO 1o Beguavtind néco (OxL eAYa).
Kwvien gudain tov 500 ml.

[Tpoyotda.

. XHMIKEX OYZIEX-YAIKA:

Aglyuo o1dnEoueToALEVUOTOG.

[Turvé dudhvpa vdEOYAmELKOU 0EEODC.

Ameotayuévo veo.

Avghvpa SnCl, (dwadvoete 113 g SnCly,-2H,0 ghetiBepo oudn-
oov og 250 ml uxrvov dadiportog vOQOYAMELKOU 0EE0G, TTEO-
of€ote Aiya tepoytdio roaooitegov xal apordote oto 1 1 pe

veQoO).

5. Koopeouévo dudhvuo HgCl,.

6. Awdhvpa Zimmermann-Reinhardt (dwadvote 70 g MnSO, o€

A.

. Av 1 dtaB€oun ToodTo Tou oLdNEoueTAALEUIATOS dEV €XEL

500 ml ameotayuévov vepov, mpoobéote Poadéme, ue TOVTO-
yoovn avddevon, 110 ml murvot dtahduatog Beurot 0EEog ra
200 ml draAipuarog pooporol 0EEog 85% nou aQULMOTE 0T
ouvvéyeto uéyxot oyrov 1 1).

‘OEwvo dudhvua vrtepuoyyavirou raliov ovyxévromong 0,2 M
(Zvylote anppug 3,2 g KMnOy4 ot tomofetiote v mood-
mta og TotiEL C€oemg twv 250 ml, drohiote to dhog mEo-
o0€tovrag 50 ml ameotayuévov vepov. Eravaldafete ) Oia-
dwwaoia, womov va dtalvBovv Aot or ®QUoTaAlOL, TEOOOE-
ote 30 ml Turvov dtaAiuatog BeLroV 0EE0S KL OLQULDOTE TO

dudhvpa uéyxor teMnov oyrov 1 1) 1 dAllov yvwotov tithov.

AwdAvon Tov deiyuarog

rarorun el og moAU wrd Tepayidua, YIVETUL ®OVIOTONOY TOU
uéoo og 1ydto amo aydn.

Méoa oe monjol Céoemg twv 150 ml Tuyiote pe oxpiPfelo mg
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moootto. odnouetarievpotog’ mepimov ton ue 1,5 g.

. ITpooBéote 10 ml murvov droAipnarog vdEOYAWEILOT 0EEOS RO

10 ml aceotarynévou vepou.

. Koliyte 1o motijpl Céoemg pe voho wporoyiov xow Tomodeti-

OTE 0€ OTUOAOUTQO 1| 0€ dALO BEQUAVTIXG COUO, SLOTNEWVTAS
TO uelyno Alyo »dtw amd to onueio foaouol Tov, MOoTov Vo
duahvBet (Ba amautnBovv mepimov 30 €wg 60 min). “Yotepa
oo ) dtdhvon Tov delyuoTog To HOVo OTEQES CWUM TO OO0
Ba mopaueivel oto wotoL LEoems Ba elval Eva Aevxrd vtoAeLu-

uo oEediov Tov muprtion’.

. Avayoyif Tov deiyuatog ue yAwLovyo xaooireQo

. PvBuiote tov 6yxo tov drahdparog ota 15 €wg 20 ml, pe €Ed-

Twon 1 pe apaiwon. To ddhvpa Bo meémel va €xel xnitovo

xowua AGym g apovoiog ovimy Fed+.

. Avamnpniote to dudlvpa Bepud xow Tpoobéote drdivua yYAwEL-

ovUyov raooitepov (II) nard otorydveg, womov va uetofinOel
TO QWU TOV JLAAVUOTOS TOV ElYUATOS Tl %{TELVO O€ dYQm-
wo 1 oe ghapowg mpdowvo. [TpooBEote wio otaryova drahvua-

T0¢ YAwoLovyov xaooitepov (II) emmAéoy.

. WiEte 1o dudhvpa og vepd Povong xou tpoobEote tay€we’ 20 ml

OQEOUEVOU ALOAIUOTOS YAmELoUYov VORAEYveou (II). Av dev
mopotENBel oynuOTLORGS KHUOTOC, YEYOVOS TTOV VITOOELXVUEL
ot yonowwomowmoarte avemapxy moodtnta SnCl,, amoppiyte T0
delypua o emavohdfete amd ™y oy OAn ™ dwadraoia ue

dlho delyna.

. Agnorte 1o dudhvpa og nogpio extt 3 min xoL OTY CUVEYELOL UETOL-

PEQETE TO 0¢ ®WVIrY PLaAn Twv 500 ml. Apaiwote to ddivua

Av avii yia oodnoouetdAevua yonoiomombei eumooino deiyua oketdiov tov
0101j00v, TOTE TO Oelyua avtd dtaletrar evxola oto vVOPoyAwEIxs 0&Y. Erouévws,
Oev amauteitar yoovofooa Oéouavan ovte dnuiovoyeitar oty ovvéyeia iEnua ofet-
diov Tov mgitiov. Tty meQinTwon avty, vo Ty xabodifynon tov emiPlémovrog
xabnyntyj, ToomomoleTal N wELQauUaTIRy dladixacia avaidyws.

Awapogetind, moémetl eite va emavaingplel n diadixaoia ue delyua o1dnooueTar-
Agvuaros aiing mooédevons eite va axolovOnbei dlAny amartyrindreon diadixa-
ola didAvons Tov delyuarog.

Av to diddvua yAwotovyov vépdoyvoov (II) moootebel foadéws, eivar Svvatov,
Adyw g magaretauévys emaprs tov HgCl, ue vy mepiooeia SnCl, ta tovia
Hg?+ va avayBoiv mwpos ueraldixo Hg xar oyt woos Hgt (iCnua).



XHMIKH TEXNOAOI'IA 11

157

ugyot oyrov 300 ml wepimov o wpoobEate 25 ml drohipatog

Zimmermann-Reinhardt.

. Oyxousronon ue vweguayyavixd 1ovra

. Oyropetpnote to dtdhvua Tov delyuotog, TEoohETovtag, ®atd

otayoveg, 6Ewvo didlvua vrepuayyoviroU ®ohiov, Ue Tovto-
yxoovn ouveyy avddevon. To teMxrd onueio mpoodiopiletal pe
Bdon v e eupavion pGdLVNG XOOLAS, 1| 0ol EEAROAOV-
Bel vo mapapéver (0L SUmS YL UEYAAO XQOoVIRG dLdoTtnua)

UETA TNV avAdEVOoN).

. 1 ml draddparog vepuaryyavirot raiiov 0,2 M mov xatovo-

MadOnne avuiotoryet oe 55,85 mg Fe2+.

. YohoY{oTe TV EXATOOTIONN TTEQLEXTIXOTITA W/ TOV OE(YUATOG

odnpouetarlevportog oe oidNQEO.
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DPYAAO EPIAXIAYX

IIOXOTIKOX ITPOXAIOPIEMOX XIAHPOY XE XIAHPOMETAAAEYMA

OVORATETDVUILOE ..ottt seeees

HREQOINVIG: ...t

[ ] E&nyrjore mowa eivar n oquacia (a) mye 006c deryuarodqpiac, (B) Tov Teuayionob-»atdtunons tov

OElYUaATOS VIO TOV €QYAOTNOLAXO EAEYYO TWV UETAAAEVUATWV.

TOVG;
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[ ] Heowyodyre tov todmo ue tov omoio yiverar meipauarixnd 5 didAvon tov delyuaroc Tov ordnooue-
TaAevuarog.

[ | Hov amodidete my yowuatindi aldayij tov diaAduaroc tov defyuaroc xatd tyv meoodixn tov dia-
Avuarog yAwetovyov xaooiteoov (II).
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L] TIa zowo Adyo éyve mpoobijxn tov draluaroc Zimmermann-Reinhardt oto didAvua tov defyuaroc;

L] (a) Zmv odoxdjowon moiac aviidoaons axofdc PaciCerar n oyxouéronon tov diaAbuaroc tov
o101jpov ue o6&wo ordlvua veguayyovixov xatiov; (B) Ilos artiodoyeite to yeyovos ot 1 ml da-
Aduarog veouayyavixov xaliov 0,2 M avuiotoyel oe 55,85 mg Fe’+;

[ ] Me Baon ta nepauatindg amoreléouara ovumnodore tov axdiovbo mivaxa.

MdCa delynarog odnoouetallebuatog

Ay €voelEn mpoyotdag (ml)

Telnn) €vdelEn mpoyotdag (ml)

[Toodmra drahiporog KMnO, wov rotovaddOnxe (ml)

Ioodvvaun moodmra owdrjpov (mg)

[Tepertindmra % p/u owdnpouetarlevpatog og otdnEo
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21" Egyaotnoiaxij doxnon:

EAETXOY XAPAKTHPIZTIKQN IAIOTHTQN
METAAAEYMATOY AAOYMINIOY

21.1 XKOIIOX TOY
ITEIPAMATOX

21.2 EIXAT'QI'IKEX
I'NQXEIX'

Z1OmOG TOV TELQARATOS EIVOL 1) TAVTOTOMOY (QVOyVAdQELON TS
TAUTOTNTAGS) €VOS UETOMEVUOTOS OAOVULVIOU UE TOOGOLOQLOUS
OQLOUEVOV YOQAKTNOLOTIRMV LOLOTHTMV TOV (0L 0TTOlES TEOTILOQ(-
Covtal 0g Sha yevird to. NETOMEVUATO, TTQOXELWEVOL VAL YIVEL M
TAUTOTOMOY] TOUG) %O 1) Ouvaxrdiovdn eEowelmwon tov nabn ne

TIG OYETIRES EQYOOTNOLOXES QORLUES.

A. "Eigyyot tavromoinong uetailevudrov

‘Onwg avagépdnre MO oty eloaywyn ™g 20Mg epyaotnoLo-
g doxnong’ (IToooTrnos TEOOAOQLOUGS TEQLEXTIXATNTOS OLdN-
poueTarlevpaTog o€ 0idNEO), N TOVTOTONON TWV UETAAMEVUATWV
elvar duvary p€om TOU TEOOCOLOQLOUOU TV TUWMY OQLOUEVMV
YOLQOKTNOLOTIXWV LOLOTHTMY TOVS, OTIMS EI(VOL TO YQOW, TO TYULA,
0 &Wdwo Pdeog (axoPric Ty 1, oAwg, xoTnyoplo €Oy
Bdoovg omv omolo vmdyetow TOo peTdAlevua), N orAneoTnro
(anPric TN 1j, amAog, ratnyoeia oxAnEdTTaS OtV 0TToloL VITd-
YETAL TO peTdAlevua), 1 dwadvrotnra oe VOQOYAWEWKS OV, o€
VTG 0EU RO 0€ BEUrO 05V, OL HayvITIRES LOLOTITES, O delnTNg
oLafraong (uévo yua dwoavi] petallepata) v 1 avoxrlaoTing-
TNTO, X0OMOS RAL 1] AVTOTORQOLON O OUYXRERQUIEVOUS GUIITANQ®-
natrovg eAEyyovg empefaiwong e TOUTOTNTOS TOU UETAAAED-

uatog (6mwe N evtrIdTTa, N doRLuaoior PAGYOS %.0.%.).

211 OVVEYELXL, TTEQLYQAPETAL OVOAVTIXG EVOL YEVIXO Oyqua da-

1. B oyeuxd 120 Kepdlaio (Metarlovgyio Alovuwviov) tov Pifliov ue titdo:
Xnuintyj Teyvoloyia I (TEE, B’ 1d€n lov xvxlov, Touéas Xnuixdv
Eoyaotnoiaxav E@aguoydv).

2. e meQintwon wov Oev el HEAETNOEL ) ELOAYWYI] THG CUYXEXQIUEVNS EQYAOTNOLA-
X1jG AORNONG, XOVETAL OXOTIUO VO, UEAETNOEL.
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QoYY EAEYY WV TTOV QN OLULOTTOLOVVTOUL OUUTANQMUATIXG YLOL TV
TAUTOTOMON €VOS GyVMOTOU UETOALEVUOTOS.

(o) Zuynerouuéval, TEORELUEVOL VO TaVTOTTOOEl Eva dyvmwoTo
uetdAlevua, yivetow »at 0QYAS TEOOEXTIXY derypatoAnyia. Ot
ROUROL TTOU OVAAEYOVTOL TTQETEL VO VOl OUOLOYEVE(S (TO YEYOVOS
oTé dLamoTdveTaL e €EETOON OE WRQOOXROTLO), ®oBaQOL, YwQlg
ROLAGTNTES RO ETLPOAVELOKA VUEVLOL.

(B) EEetdlovron axolotBmg T yEVIrd YO.QUXATNOLOTIRG TOU
delynatog. Q¢ TéTola YoeaxtEICovVIoL 1 QUOLXY TEOEAEVOT TOV
ueTahhevpoTog (.. N YELTVIao Tov pe dALo yvwoto uetdilevuo
elvar duvatd vo pog TEOIdEAOoEL OYETIRA UE TV TOUTOTNTO TOU
eEetalouevov), To yodNa TNG ROVEMS TOV UeTAAAEVHATOS (OUVY-
Bwg To Yowua ™S ROVEMS avTHS €xeL ueyohiteon dtoryvmotirn
aElo amtd 10 Yoo Tov dLov Tov peTalleiuaTog), n ddTaEn Tmv
ROXROV TOV UETOMEVUOTOS O€ ®AOETN TOU] ROL TO TEOIOV TOV
UNYXOVIXOU TERAYLOROV TOV OTEQEOU (TT.Y. M Uira otav daomdTol
oynuoatiCet mavra puALIdLQL).

(v) EEetdaleton n murvémta 1 10 €106 PAoog tov delyuotog.
Q¢ mwurveTNTA 0QUXTOV YoaxtEitetar 0 Adyog ¢ udtog tov
71p0g TOV GY®0 Tov. Ewdro fdgog opurtov eival o Adyog g udlag
TOV 7EOG TN WAla (oov Gyrov vepov. H murvétta xow 10 €1d1nd
Bdoog umwopet var extiunBovv ToLoTind 1 VO UTTOAOYLOTOUV e axQi-
Bewa. SV TEWTN TEQIMTMON EAEYYXETOL 1] OUVUTEQLPOQD. TTOAU
WrEOU GYROU TOU 0QUXTOV UEoa O Paoéa vYQd YVOOTHS TURVO-
mrog (m.y. didhvua Clerici pe e10uxd fapog 4,2, di-twdoueddvio pe
ewdwo Papog 3,2, tolpomuouedavio pe ewdwmo pagog 2,9). “Eto,
avdhoyo pe ™ PuBion M v eximhevon tov delyuoTog oTo OUyrE-
HOLUEVA VYQA RQIVETAL 1) TTURVOTNTA TOV OE OYEON UE TNV TURVOTY-
TAL TOV VYDV QUTAHV (v ETUTAEEL, EYEL WWRQOTEQN TTURVOTITAL, EVH
av BuBiCetan, €xeL peyoritepn). Ztm devteEn TEQITTMON XONOLUO-
TOLE(TOL XY PLAAT UE EOUVQLOUEVO TTWOUC TO OO0 PEQEL TTOMD
wxE1 omn (TVRVONETQO).

(&) AxolovBet cuviBmg 0 TEOGdLOELOUAS TOU deinTn dLdOAa-
01G TV JLAPAVAOV OQURTMV, OF OUYRQLOT| UE VYO YVOOTOU et
dLaBLhaong, omtdTE ROl TAAL OITAMS RATYYOQLOTIOLE(TOL TO AYVIOTO

0pUATO O€ OYE0N Ue T VYQO QUTA.
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(e) Ipoodiopiletar n oxAnEéTNTA TOU UETAAAEUNATOS OF
oY €0m Pe AMOL OTEQEA YVIOOTNG ORANQOTNTAGS. ZUYHERQLUEVAL, EEE-
taletal 1 avtioToon Tov TEOTUITOV OTEQEOU OTN AE(CVOT TOV UITo-
o€l va tov mpoxaléoet to delyua. “Etot, To perdhhevuo rotnyo-
oLoToLe(Ton mg padaxd, dtav yadlel tov aofeotitn (CaCOs3), wg
0%ANQo, 6tav Y0dlel to yoralio (Si0O,), ol g peTeing oxAngo,
otav xapdlel Tov aofeotity Sy Spumg xot to yohalio.

(ot) EA€yyetan ) payvitirt] GunmeQLpoed Tov neTaAleinatog.
To meLoodTeQa HETOMEVUOTO ETNEEALOVTOL OO LOYVOA LoryVY-
Twrd medlo, motéoo eMAYLOTO E(VOL OQRETA UAYVNTLRG OTE VO
EMnovral amd uxEovg uoryvites xewds. “Etol, ta petallevparo
duaxpivovtal og VYNAMS HOryVNTIRA, PETOIMS UOyVNTLRA, OLOBEVHS
UOLYVITUAGL RO A1) LOLYVITURAL.

(€) Eléyxetar m dwwhvrotnra tov delypatog o€ OEEa.
ITpoxeévou to parvéuevo g dudhvong va emtevy el yoriyooa,
yivetal ®oviomoimon tov delyuatog oe moh peydho Pabud. Zm
OUVEYELQL, 1) ROVIS TEOOTIBETAL 08 TOOGTNTO 0EE0S KAl AXOAOVOEL
Nmo O€pnavon. Iapatneovue TEOoERTIHA:

O av m ®OVIC TOU PETOAEVUATOS TOQAUEIVEL QUETAPANTY, TO
uetdAlevuo eival adLdAVTO OTO CUYXEXQLUEVO OEV,

O av 1 ®ovig dStohvBel pue agpolopd ®o 1o vYEO TOQAUEIVEL SLoYES
UETA Tl Ao, To peTdilevua elval SLEAVTO LE apELONO,

O avn zévig dahvBel okt 0Qyd ®ou To VYO TAQAUEIVEL dLOVYES
UETA ot apaiwon, To ueTdhhevuo eivor OLaAvto foadémg,

O av 1 ®ovig ammoouvtedel naL oxnuatiotet Cnuo to omoto dev
drahvBel pue apaimwon tov daAipatog To petdrlevua eivor amo-
ouvTLOENEVO 0TO OEV.

AQyrd, xoNoWomoLeTon muxvo vOQOYAWEWO 0EV. Av to dely-
uo givar adLdATo 010 VOROYAMEKG OBV, YONOLUWOTTOLEITOL TURVO
VitErd 0&V. Av gEanohovBel va elvar adidiuto, yonotuomoLeitan
TuxvO Beund o&v.

(n) Extelelton orayovodoxipacia: to didhvua Tov delypatog
o€ 0EV (amd ToV TEONYOUUEVO EAEYYO) OLQULMVETOL UE OTTEOTOYUE-
vo veQO nou ue T PorBela otaryovoueTpou tomofetelton og pia
yudhvn empdvelo. Me otayovouetoo meoobEtovial oTayoves

OLOLPOQETIRMV AVTLOQUOTNOLMV, ROL TOQOTNOOUVTOL UE UXQOOKRS-
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7O OL VTLOQAOELS TTOV oVUPaiVOUY.

(8) Extehovvran dhhor ovuminomuatirot €Leyyol (mT.y. EAeyyog
donuaoTivoy cwAfva yia ) damioTmwon evuddtmong Tov Loeiov
TOU UETAMOV, EAEYYOS YOWUATIOUOU PAGYOS, ELEYYOS EAATOTNTOC

%.0.%.).

B. H meginrwon tov ueralievuaros alovuiviov

To alovpivio (§ ayiho) elvor to o dtadedouévo nétahho 0To
0TERED PAOLO NS YNG R TO OEVTEQOD, UETA TO GLONEO, OO0V aPOoQd
™MV €XTA0N TS XONOLMoToons Tov. AlaBETel ALoTeES LOLOTITES
(oAU raAGS 0y YOS TOU NAEXTOLONOU %a TS BepudTTog, Xaunio
onueio ™ENG, WxE1] TURVOTNTO, CUTOTROOTOOLN AT TV 0EEIdMWON
%.0.%.) Yyl TANODEO epoUoYwV, eite wg oEeldlo Tou aQyLhiov
(tEEyTN VAN YLat TV TTOQOY WYY AELOVTLROV, TTUQTUA WV VXDV RO
OVVOETHAV TOATTLUMV AIB®V, VOATOATOEEOPNTIRG VAKS, POQENS
UETOAMAOV ROTOAUTOV, EQOQUOYES OTNV VAAOVQYICL, OTHV REQUUL-
%1] ®ow 0T puetadhovgyia), efte oty »abor| wooer tov (TAaiow
ToRABUEMV %ol BUEMV, TUNUOTO CUTOXLVATWV ROL OLEQOTTAAVMYV,
YOOUUES UETAPOQAS NAEXTOLRNG EVEQYELOS, OXEUT OLOMNG XON-
ong, evolldxnteg BepudTnTag ®.0.1.).

X0QoxTELOTIRA 0QUXTA TOV aAOVULVIOU Elval TO ®O0QOUVOLO
(AL, O3), ue meplentndmTa o€ ahoVUivIo TEEimov 53%, o dudomo-
00¢ (AlO*OH), ue mepiertrdtta o€ ahovuivio megimov 45%, o
BwEits (ALO32H,0), ue meglextndmra 0 AAOVUIVIO TEQLTOV
39%, o avdarovoitg (AlSiOs), ue TEQLEXTRATNTA O AAOVUIVLO
nepimov 33%, o nvavimg (ALSiOs), o raokivng (AlLO3,2Si0,,
2H,0), n uiro (KHMg)AI(SiOy)3), ue meoextindtnta o€ ahoui-
vio mepimov 20%, o rpvoMbBog (NazAlFy), ue mepiextindtro o€
aiovuivio epimov 13%, o dotplog, o yoavitng (KAISi;Og) .d.

To edrdTEQO XUQAXTNOLOTIXG OQLOUEVWV UETAALEVUATMV
olovuviov, To. 0ot OVY VA ONOLUOTOLOVVTOL XKAL YLOL TV TAUTO-

moinon Tovg, mapovordlovtal otov ITivaxa mov arolovOel.
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21.3 AIIAITOYMENA

21.4 IIEIPAMATIKH
ATAAIKAXIA

ZT1 OUVEYELQL, TEQLYQAPETOL O TELQUUOTIROS ELEYYOS OQLOUE-

VOV UOVO YOLOARTNOLOTIXMV LWOLOTHTMV OITO CUTES TTOV TTEQLYQAPN -

%OV 0TV TAQAYQOPO A.

A. OPT'ANA:

—

NSk w D=

R A i~

Murpoondmio.

Iydio (youdi).

Tvdlvn Awpida n omoila €xer emnalveOel ue xeQl.
Muxo1] QLAY UE EOUVOLOUEVO TTWOUO TTOV PEQEL ULROY OTTN].
Moryvitng xeLeog.

Aoripaotirot cmhjves wirovg 10 cm mepimov.

Avyvog 1 vOaTOAOUTEO.

. XHMIKEX OYZIEX-YAIKA:

Agitypa BoEit 1) dGAAOV HeTAALEVUOTOS TOU AOVULVIOV.
Ar-imdouedavio.

TopowuopeBavio.

Avghvpa Clerici.

IMhaxidro aoPeotity.

IMhaxidro yoralio.

ITuxrvé dudhvpa vdEoYAMELKOT OEEOC.

[Tuxrvé dudhvpa vitourot oE€og.

ITurvo dudhvpa Beurov oE€oc.

. E&€raon yevirdv yaaxTnoLotixgy Tov ueTallevuaros

. Me m BoriBeia tydiov (Youdlov) ®oviomomjote x| ToodTTa

delynarog (fon pe Alya yoouudia) o€ ol Aemtd tepoyidio.

. TomoBetiote NEQPOS TS HOVEWS OE WHQOORAOTILO %Al TTOQOTY-

01|OTE TQOOEXTLRA TO OYHUC RO TO XOWUA TWV HORAWV.

. Tepayiote €va dALO xOouudTL HETAAAEVIOATOS ROL TTALQOTNOTOTE

TOV TQOTO TEUAYLOUOV.

. Iowotixr extiunon e101x0v Pdoovg

. Koviomoumjote og moA) uxpovg #Gxrovs x| moodtrta deiy-

notog (w.y. 0,5 g).
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. TomoBetote uia otarydva di-Lwdoueddaviov ETavm otV REQW-

uévn yvdivy Awida.

. Bubiote €vav ®éxxo delyuarog uéoa ot otoyova tov di-twdo-

uefdaviov (edrd Pdapog (oo pe 3,2) ue t€rolo TEOmo, WOTE O
ROUROC VO OLAPOEYETOL QTG TO VYQO XOL VO UNV TTOLQOUEVEL

OTNV ETPAVELD TG OTAYOVaS YwEIS va dtafoayel.

. AV 0 ®Oxx®0g emTAEVOEL OTY OTayOva Tov dt-twdoueBdviov,

emavaldpfete ™ dwadwaoio (fruata 1. €mg 3.) ue otayéva toL-

BowuoueBaviov (ewdmo Pdgog oo ue 2,9).

. Av 0 noxxnog fubiotet ot otayova Tov di-twdoueddviov, ema-

vahdfete ™ dwdwaoia (fiuata 1. €éwg 3.) ue otayova drahv-
uatog Clerici (eldwo pdoog (oo pe 4,2).
(H dwamtiotmon g entmhevong N g PUBLong lvor duvatdv va

dLevroluvOel pe yONOWOTOiNoN WHQOOKOTTIOV).

. Axoiprjs meoadiogiouos Tuxvornrag
1. Koviomoujote pirpy] moodtra delynortog.

. Zvyiote Vv adela pudAn LE TO ECUVOLOUEVO TR (1) PLEAN

TEEmEL vau elvorl TETOLOV UEYEBOVS, DOTE OL ROUROL TOV delyna-

10¢ va. xorohoupdavovy to 30-40% tov Gyrov ).

. TomoBetote neELrovg rOurOVg delyuaTog ot pLdin xow Tuyi-

OTE T HoLl UE TOUG ROUROVG.

. Teulote ™ @QuaAn pe veo U€yoL Ty oQUEN TS 0TS OTO TTWOUCL

(og To6mOo WoTE oL ®ORKOL VA drafeayovv artd To VEED, ROl VA
unv emrornBovv puoalides A€Q0 OTOVS ROUKOVS 1] OTHV E0M-

TEQWUY] ETTLPAVELDL TS PLAANG) ®ow Cuytote Eavd.

5. Adeldote ™) pudAn, yeutote ) ue vepo xou Quyiote v Eavd.

6. Ymohoyiote v murvoTTo Tov delynotog wg eENg:

m = pdla g adeLag PLaing
m; = udla puding ot delyuorog
m, = udta Quaing, delynatog »ral veQou

m; = udla QLding yeudmgs ue vepd nuovo

MaCa delyparog = (m; — m)
MdaCa vepou ot yeudtn pe veed gudin = (m3 — m)
MdCa vepou ot @LdAn ue to delyuo wov ivan yeudn ue vepd

= (m, - m;)
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Mda vepou mov extomiCeton artd To detypa (loovton aQunuxd
ue Tov Gyxo tov delyuartog, agpov 1 wdlo Tov VEQOU TTOU EXTOTICE-
TOUL LOOUTOL UE TOV GYXO TOU VEQOU TTOV EXTOTLETOL, EOOUEVOU OTL

N TurveTTaL ToV veEoU oovtan e 1 g/ml) = (mz3— m) — (m; — my)

(m;—m)x1000 kg
m3—m)-— (mp—mp) m3

IMvxvotnta deiypatog = (

. Howotixy extiunon oxinootnrag

1. Koviomoujote pixr] moootra delyuortoc.

—_

. TomoBetote évav voxxo delyuoTog eTavm 0To TAaxidLo aofe-

OT(TN %O TLEOTE TOV ROUKO TTAVW OTNV ETMLPAVELDL TOV TTAOKLOL-
ov ue ™ Ponbeia xdmwowov EVMvov avtxelnévov. ITiECovtag,

OUQETE TOV KORKO ROTA UNROC TG ETLPAVELAS TOV TAAALOTOV.

. Hogoatnonote av €xel duoveyndet yopayy oty empdvelo

Tov thanLdiov.

. Emavoldfete ™ dwodwaotio (fripata 1. €og 3.) ue mhoxidio

yohalia.
(H duamiotwon g xaaEng elvor duvatdv va dievrolvvOel ne

T XOYOLUOTO(NON WXQOOROTIOV).

. Extiunon payvnrixaov ibotijtov
. Koviomowmjote uxprj moodtnta delyparog.

. Kahyte to poryvim xewpdg ue oaxovio molvoBuieviov xan

OUQETE TO UAYVITN LECM TNG ROVEMS TOV JElyUOTOC.

. Hogoamnonote av €xovv emuorinBel ot coxovAa xoxxroL dety-

UaTog.

21. "Edeyyos draAvtotnrag og avogyava oséa

1.

Koviomomote o€ mol uxoUs ®GrroUS x| moootta dely-

UaTog.

. TomoBetiote Alyo mg nSvewg Tov delypnotog o dorUAOTIRG

OWM|VQL.

3. ITpooB€ote 2 ml wunvov drohipotog vdEOYAMELKOU 0EEDC.

4. Oepuavete 10 S0NLUAOTIHRG OWAYVA O Tl PAGYQ Y| 0€ VOUTO-

AOUTQO, UEYOL VO auTtopElVEL TEQITTOV TO 1/3 TOV QLEYLKOV GYROV.

PiETe 1O mEQLEYOUEVO TOU JORLUOAOTIROU CWAVOL ROL CUUITAY-
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QMOTE TOV 0RO OYRO TOU OCWAVOL UE OTTEOTAYUEVO VEQOD.

5. TMagoatnenote to peiyua.

6. Av 1o delyna &g drohveTal, amoyvote T0 VOQOYAMOLRG OEV,

OVTLXOTAOTHOTE TO UE OLAAVOL TTURVOU VITOLXOU 0EE0G KOLL ETTCL-
vahdfete ™ dadwwaoio (Prijuata 3. €wg S.). Av 1o delyna de
dralveTal ®ow TAAL, OTTOYVOTE TO VITOLXO OEV, AVILXOTOOTHOTE
10 pe didlvpa Turvos Bewrol oE€og’ now emavaldpete ™) dua-
dwaoio (Pyuata 3. €éwg S.). Evoloxtind, umopeite vo xonot-

UOTTOL|OETE VEQ TOOOTITA KOVEWG.

. "EAgyyos evvddrwongs ue ) ugdodo Tov 00xiuaotinov owljva
1. Koviomoujote moootta delynortoc.

. TomoBetmiote ™V mOOSTNTAL ROVEMS OF OTEVO OOULUAOTIRO

OWM|VOL.

. Ogpudvete LA TO ®AELOTO GXQO TOU JOALUAOTIXOUV CWANVA

%Ol TAQATNONOTE TNV EVOEYOUEVY] CUUTURV®ON VOQUTUMDY 0T

TOLYMUOTO, ROVTE OTO OTOULO TOU QOXLUOALOTIXOUV CMAVAL.

3. 2y mepintwon e1dixd tov Osuxov o&éog amaiteital TEooOYY, HOTE VA TQOOTE-

Osi 70 0&V 0TO VEQD 20U TYt avtioTooga (1 Tagationon avty Adyw tng omovdat-
OTNTds NG amavtd o€ dLIdpoQa OHUEIQ TOV EQYAOTNOLAXOY 00NyOU).
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PYAAO EPIAXIAYX

EAETXOX XAPAKTHPIXTIKQN IAIOTHTQN
METAAAEYMATOX AAOYMINIOY

OVORUTETDVULLO: ....ceveeeenieeieeieeieieeeeeeetesseseeeseesessesseesessenees

HUIEQOMMNVIC: ...

[ ] Me Bdoy rov mivaxa twv yapaxtyoiotixdy didgoowy uetallevudrov tov alovuwviov, meoryodyte
TIG 1OLOTNTES TTOV UTOQEL va UEAETNOOVY doTe va eivar dOvvaty N OLdxQLon AVAUETD, OTA TTEVTE UETAA-

Agvuara wov meoryodgovral atov Ilivaxa.

[ ] Adore rove opiouoic tne muxvétyrac xai tov eidinot Pdoove eTaAAeduaToc xat mEQLYQAYTE TOVS

TOOTOVS EAEYY OV TOVG.
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L] Hdc eréyyeran n oxAnodmyra evéc uetalevuaroc;

[] ZnuUeLDHOTE TA EVORUATA (YU XAl YODUA HOXXWY XL TQOTOG TEUAYIOUOU OELYUATOS) TTOV TAQA-
TNONOATE XATA TNV EXTEAEON TOV TTELOAUATOS A.
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[] Me pdon ta evorfjuata tov mewpduatos B. xatatrdte to delyua o€ i Ao TIG EMOUEVES XATNYO-
0les eLd1x0V Pdoovs: (a) e1dixo Pdoos > 4,2, (B) 3,2 < e1dixo fdoos < 4,2, (y) 2,9 < e101x0 Pdoog
< 3,2, (0) e10tx0 Pdoog < 2,9.

[ ] Me Baon ta anoreiéouara tov metoduaroc I'. ovuminodote tov Iivaxa:

m = pdlo g adelag PLaAng

m; = pdto puaing xou delyuatog

m, = udato puaing, delypartog ot veQou

m;= pAao QLaing yeudmg ue vepo

Macla detyuatog = (m; — m)

MdaCa veou ot @LaAn wov elvon yeudty pe vepd = (m; — m)

Macla veou ot @LdAn e to delyua wov eivon yepdn pue vepd = (m, — m,)

MaZa vepou mov extomiCeton amd to delypa = (m; — m) — (m, — m;)

(m;—-m)x1000 kg
(m3 = m)=(my—my) m3

IMvrvotnta deiypatog =

[ ] Me Baoy ta anoreAéouara tov meipduaroc A. xarardEre to petdllevua oe uia amd tc axdhovbec

xartnyopies oxinootnrag: (a) oxAneo, (B) ueroins oxinod, (y) uataxd. Artiodoyrote tyv amdvinon
0ag.
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o&éa.

[] Me Pdon ta evorjuara Tov melpduaros Z. aitiooyiote tnv vmaesn 1 oyt evuddTwons Tov uogiov

70V adovuwviov oto uetdiievua.



