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Xnpela elva 1) émarijun, 1 omola écerdler i GAnp. “H &pevva
s Xnuelag ovoépetar mpos toels xavevidvoeg: a) Tty ovotacw Tijg
Uing B) tag woppas vijc TAng xal Tag iddmras adrdy: y) tag upeva-
folac A JAns xal Tovs vduovs, ol dmoior duémovy adrds.

‘H Xnueia dg émotiun ovvéfalte onuavtixds eis Thy diaudopwaty
xal Ty EEENEW oAy dAdwy Emiarnudy, @ m.x. i Biodeyias, Tis
Tswmoviag, wic 'lavpwds, t7ic DPapuarevtixijc xai 6wy T@y xAddwy
Trs Mnyavixds.

‘H iovopla vijc Xnuelag megidapfBdver téacapas mepiddovs: wnw
meplodoy amo 3500 m.X. — 400 p.X., vy meplodoy tije ’Alynuelas
amo 400 p. X. — 1600 p. X., vw ’ lazpoynuay mepiodor amo 1600 p. X. —
1650 p. X. xal viy odyyoovoy meplodoy dmo 1650 u.X. uéyor arjuegoy.

“H Xnuelo dawpeivar elg dvo upeydlovs xdddovs : iy A v d e-
yavoy Xnuslav xal iy ‘Opyavixny Xnuelar. ‘H
*Avdpyavos Xnuela mpayuarederar dha za croryeia xai tag fvdaels
éxelvac, ai émoiay dév mepiéyovy dvloaxa. H ' Opyavuey Xnuela moayua-
Teverar Tag évddoels Tod dvfipaxog xai dua TolTo xaleivar xai Xnuela
Tdy évidoewy Tod dvlpaxos. ‘O dpoc 'Opyavix) Xnuela dvapépetar xata
TodTOoY mEpl ta péoa Tov 17ov aldvog. Tore éxaleivo *Opyaviny 1) Xn-
pela 7 omola é&rraley Tag &vdoes, ai omoiar dmdoyovy eic Tov Duzixoy
wal Tov Zwixov xdouoy xar’ davrileow mpos iy 'Avdoyavoy Xnuelar,
7 omola éénTaley Tag dovxras Evdbaeis, dnAady Tag Evdigels ToD Gvoo-
yavov xdouov. ‘O diaywoiouds adtos EBewpeito Ty Emoyny éxclmy
avayxaiog, émewdn ai wev dvdpyavor évddaels fro dvvaToy va mapa-
oxevachoty oyactnoiaxds, évd ai doyavixal évdoeis 0ev 7o Guvardy
va wagaoxevagfoty eis To oyactioloy. At ToiTo péyor T@Y doy@v TOD
1900 aidvog énexpdrel 1 avidnuis, dre Sia Ty magaoxevty T@Y oy av-
%@y Evibaewy amarteitar pla diaréoa pvarnoudong dmeodvBowmos dd-
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vayug, Ty omolay Exdlovy «Cwixny Stvauwy xal xara cvvémeiay 1) wa-
QaOXEVY] T@Y opyavixdy Evidoewy &ic To Eoyadtiiptoy 7To Gddvarog. “H
mododog Tijs ' Opyavixijc Xnuelag doyiCer dmo iy émoyny xava wow émolay
ol émotijuoves natdolweay eic To Epyaatijoioy va mapacxevdoovy G
avdpyavoy GAny pepixas Evioels, al dmotar amavrdvra elg (dvrag dp-
yaviouovs, émws m.y. o Bailep (Wohler)) o 1828 napeoxebacey iy dp-
yovuny Evaow «odplar €& aropydvov évioews. “Oray 08 Emeira dmo uu-
%0y ypovixoy dudotnua émerevyln eis TO EoyacTiplor ¥ mapackevy Kol
dAdaw Spyavindy évdoewy, éEédume TeAelwe 1 davrilnyic mepl Lwixie du-
vapews, 1 68 ovvleois drapoowy Spyavindy évdoewy dmetélese Tov xu-
pudTepor axomov tijc ' Opyavixiic Xnuelag.

‘H ’Opyavixr) Xnuela xal pera my éyxardlewpw Tijc ldéas v
Carinijs dvvduews, éénxolotbnoe va amovelij idalrepoy #lddoy vie Xn-
wetag. “H duaxpios vijc Xnuelag eis ’ Avdpyavor xai ’Opyavey Xnueiay
émffarletar xal dva Tovs £ Adyovs: a) AL dvdpyavor évdioels elvar
¢ éml o mlelotoy oduara ovabepd xal dvfexvixa eis Ty Enldpacw
wjs OepuoTnros zal Tdv ynuxdy davtidpactnolwy: avrilérws ai do-
yavixal évaoes elvar evmabelc eig Ta ynuuxa dvridpootijowe xal Eidyi-
ova avllotavrar eic moparevauévny Oéouavowy el Bepuoxpaciac dvm-
tépag waw 500° C. f) To peyaditegoy mocootoy TdY Spyavixdy Eve-
gewy dmovedeltar udvov Gmo vécoapa orouyeio (dvfpak, Hdpoydvoy,
obvyovoy, dlwroy): dia Todro morlai dpyavixal évddoels mapovoud-
Covy avmiflws moAdd magaminolag idwrnras xal eis mollas mepumTa-
geig 0 Owaympiopos xal 1 xdfopols T@y Evdcewy adtdy mapovatdlet
dvoxollas, Tas dmolag dév dvriperwnifer 1 *Avdpyavos Xnuela. y) ‘O
6 dpbuos T@v Spyavixdy Evddoewy elvar xara mold peyalivepos Exel-
vov T@v avopyavwy vdoewy. Oftw 6 dpibuds tdy yrwoTdy orepoy
Bpyavixdy évdhoewy dmepBatver o 1000000 meplimov, évéd ai yvwoTal
avdpyavor évdoels 0ev dmepfavovy ag 50000.

2juepoy yvwpiCouey 6ti ovdepia Baowxy wai Bepeleddns dia-
@popa ywoiler tag Gvopydvovs amo Tag dpyavixac Evdaes. O ueydlog
Spwe apilpos téy dpyavixdy Evdoewy xal 7 idiarépa onpacic avT@Y
woryneay el ww dudxoow tis ' Opyavicis Xnuelas amo wip Avdpyavoy
nvpiws dmo to 18569 (Kekulé). Otrw 7 ’Avdpyavog wai % ’Opyarix)
Xnuela elvar xAddov s xal Tris avtis émorruns ijc Xnuelag, yowol-
Lovrar de dva Adyovs didaxtixijs xvplws oxompuoTyTOS.
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I. MpoéAeuoig Tol yAwplolyou vartpiou. 1. To yAhoprod-
FOov vatprov | payelpukdy Ghag Umdpyel SiaheAupévov gig 10 Baddo-
olov Udwp. ‘Eva Altpov Scdacaiou UdaTos mepigyel 27 gr yAwploUyou
vaTplou. “Ymdpyer Emions évTos ToU oTepsou pActoU TR s, Els pe-
pikas xwpas ( ‘lomwavia, TMoAwvia, FadAio k.&. ) Umdpyouv koitd-
opato YAwploUyou vatpiou: did ToUTo oveopdleTon kad Opuktov GAag.

2. To xhwpiolyov vampiov To AapPavouey eite &mo To faddooioy
Ubwop, elTe card ta Koltdopotd Tov. Els Tas fepuds ydpos ouykevTp-
vopev Bohdoalov Udwp &vTos &Pabdv Sefopevdv, ai ool dvoud-
Covtan ahvkal. ‘H nhioxn BepudTns mpokedel Ty eEdTmow Tou Uda-
Tos. ToTe dmoutvel eis Tov mubuéva Ths dAuxfis 0 dxdBaprov @hac.
ATIO TG KOITAOUATE Tou TO YAwplolyov véTplov 6&yeTon 65 Opu-
KTOV.

3. To éxabapTov &Aas, TO dmroiov AapPdvousy &md Tds dAvkds 7
&mo T& GAaTOpUXEIX, Trepléxel Eévas mwpoouifers. Ak ToUTo TS Umo-
BoaAAopev els Eva kaapiopsv. To drdaptov GAas BioAUeTan &vTds
UBatos kal T6 B1éAupa Beppadvetan. To U8wp éfaruileran oAy Bpa-
Bewds T EvTds aUTOU BICAEAUMEVE TWOUATA OXNMATICOUY KpUoTEA-

Aous kad Braywplfovtal ( KAaopetiky kpuoTdAlonotg ).

Zupnépacpa :

To yloprotyov vatpioy sdpiokerar Siahelvpévov eig 1o Quhdcolov
$00p kKol oynpatiler korrdopata &viog tob atepsod ghotod tiig Tijs.
’EEayston amo to Qolasorov Bdwp kai anod to dlatopuyeic.



2. Duoikal idLoTTEG TOD
xAwproGyou varpiou. 1. To ko-
Bapov yAwploUyov vaTploy elvol é-
Vet AEUKOV GTEPEOV GRUG" ayTpaTi-
Cer xpuoTtahhovg, ol dmoiol Eyouv
oxfipa kofov xai elvon Siopaveis

2y. 1. KploTtarior yAwpiolyou vo- (ox. 11)' : ~ 3
Tplou. OUtor oynuaTifouy pikpds Koi- 2. "EvTos BokipaoTIKoU TWAT]-
Aes TupapiBas pe Baotv TeTpdnywvou. VoS ﬁEpUCXiVOLlEU X?\mp}OGXOV vé-
Tpiov. ToTe dxoliopey PIKpoUs Kpo-

TOUS Kal €S TO WUy pOTEPOY TUTjUE ToU CWAT|VOS GYNUXTICoOVTa PIKpX
oTayovidia UBatos. TO patvouevoy adrd dpeileton els Thv EEfs aiiaw :
"Evtog tdv kpuotdAiwv Umdpyel UBwp: STow of kploTaAAor Bepuai-
veovTal, 1o Udwp auTo efaepuveTar dmoTduws kol olTe mpokaheiTol
Spalols 1@V kpuoTaAhwy. Ta pkpd oTayoviblo Tou UBaTos, Tou
oxnuaTiCoyTen els T& YuXpOTEPA TOIXWDUATO ToU CwAfivos, Tpoky-
TTOUY &mo ThHy Uypomoinety Tév Udporuddy oi dmoior rapdyovTa
Ao TO Ubwp TGV KpuoTéAAwy, Eis ToOv mubpéva Tou TWAT|VOS GTTOMEVEL
70 @vudpov yAwpioUyov vaTpiov: ToUTo elven pio Aetrrr) Asukd) kévis.

3. "Evtds kéyns &mo mopoehdvny Bepuaivousy xAwpiolyov vé-
Tpiov ToUTo els Bepuokpaciav 8000 C thketat. XUvouey T6 Typov Erd-
veo els plaw Wuypaw mhdka pappdpou. To yAwpiolyov v&Tpiov oTepeo-
roleitar Kad oynuaTilel picy Asukiy pélav duopeov. H pdla auTh
BEV GTTOTEAEITAN &TTO KPUTTEAAOUS Kal Biv mepiexel USwp. AUTH 1) pop-
P17 TOU YAwplouxou vaTpiou dvoudleTal TETYHEVOY yloprobyov vi-
TpLOV. c

4. To kaBapov xAwpioUyov véTpiov Exel yelotw dhpupey. To émi-
TpoTTEGIov paryelpikov GAos Exel ked Tikpifouaaw YeUoIy: aUTr) Spei-
AeTea els Eévas poopiteis.

5. To xAwplolyov v&Tpiov Slulbetor eis TO Ubwp. Eis éva AlTpov
Udaros, fepuokpacios 200 C, SUvavran va BicAuBolv 36 gr yAwpiou-
Xou voTpiou (S1dAvpe KEKOPEGHEVOV ).

Zounépacpa :

To yropwdyov vatprov eivar hevkov kpustariikdy cOPa: of Kkpo-
| etakiol adtod, nepiéyovy HIKpay mocotite datoc.
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To yhmprobyov vatplov Tiketar gig 800° (- ©o tijypo, 6tav GTEPEC-
nownij dmotopms, oynpatiler 1o Gpopeoy kol dvodpoy TeETIYREVOY

yAmproyov vaTpiov.

To yropoiyov varpiov sivar dakvtdy gig 10 Tdwp.

3. NMapaokeui] yAwplotyou varpiouv. 1. Auvdueba va mapa-
GKEVGCOUEY s TO EpYoTHpIOV XAWPIOUNOV VETPIOV. XPTGIHoTol-
oUpey THY SidTalty, T dmola gaiveTan &g TO oy fiva 2. *Evtog Teu do-
yelou Umépyer B1éAupe DEpoyhopikot 05Eog HCL. *Evros 8¢ Tou Karra-
KopUPOU owAfivos UTrdpyel SIdAUNa KOVTTLKOD vatpiov ( Kervéds Kau-
oTIKA GOBa ) TO YMUIKOV Svoua THs Evidoecas aThs slvon Dopoteidiov

100 vatpiow NaOH. Teolo elven pic fdoic.

2. ’Evtds ToU Soyslou mpoodeTouey PEPIKES oTayoVas BauuaTos
ToU fiMoTpoTriou kal dvaxarefouey: TO SIGAUNG GTTOKT Epubpov yp&d-
pe. Elven fi yvewoTh péBodos pé Thv omoiay dvoryvepllouey T O&Eat.
*Eyrds Tou Soyelou elvan Puficuévov Evar BepuoueTpoy, Bix va Topa-

xohouboUpev THY fepuokpasioy Tol Uypou.

3. *Agfjvopsy v& TimTr) EvTos Tol do-
xelou koT& oTaydvas TO SidAvua Tou U-
Spofeidiou Tol vatpiou kol dvaxoTelopey
76 SidAupa. ToOTE TUPOTNPOUNEY T& EETS
—H Peppokpucic ToU Uypou GUEPYETAL.
— T ypdur Tol Typol GAiyoy kaT oAtyov
HeTaBEAAETO Kol EpYETON OTIY KT KATS TNV
Sdmolov 10 &pubpov ypdue EEaeavileTal
TO Uypov &mOKTH £var Ypdpa EvBIaUEGOVY
peTafly EpuBpol kol kuaveu. Eis v mepi-
oty adThv TO évTos ToU Boyeiou Uypov
Stv elvan olite 0ED, olite Baoig elvol obdE-
tepov. TOTe £xel &méhdn EEovdeTépwoig ToU
UBpoyhwpikoU &ftos &mo TO UBpoeiBiov
ToU vatpiou. Toiov cdua Umpyel Twpa
gyTOS TOU DICAUNXTOS ;

4. *Evtds wids kawns Seppaivopey Bpa-
Steos plav mogdtnTa &mwd TS Uypoy Tou
Soyelou (o). 3 ). MeT& Ty §atpwoly ToU

‘Yopofeidiov

/ vaTpLoy

[T

| (L

Yopoxiapuoy
- &fu

Zy. 2. Mapaokeun yAwpiol-
you varploy &mo Thy ¥mui-
kv &vTiSpagiv USpoyAwpl-
xoU Offos kal UBpoEeidiou
Tou varpiou.



Tbpatpol UBaTos drropével els THY kéwaw Evar AsUko KpU-
OTaANIKOV opar eUkoAx dvoryvwpilopey &1 Td
o®ue adTo elven yhoprodyov vdtpiov NaCl. Tol-
To elvan éva dhag.

5. “QoTe katd TNV YNPKNY Aviidpaciy Tol
USpoyAwpikou 6&fos ( 6EL) kad ToU USpofeidiou
Tou vaTpiou ( Bdoig ) oxXNHaTiCeTon ¥AcwpioUy.ov
vérpiov ((Ghag ). ‘H crpiBis pehétn ToU pouvopé-

.. = vou ToUTou &Trodelkvlel &T1 EKTOs &mmod TO XA~
ZX. 3. To omepedv  pioUyov véTplov (&has ) oxnuatiletan kol G-
oulemone el NG oML O L] CVOTEP® YMUIKT &vTiSpaals #k-
G Gl ppaleTal pE TV yMukny EEicooty
HCl — NaOH > Na(l + H,0
UdpoxAwpikov  UBpo&eiSiov Xhoprouyov UBwp
oU vatplou Vegqeilel?

Ahag

AUTHY THY Xnuikny £lowoty NuTopoluey v& THY YPAYWHEY YEVIKG-
TeEpA o5 E£ETS :
: 68U |- Baois — Ghas + UBwp
[ LUPTEPACHO ¢
To yhoprovyov vazprov NaCl eivan Eva Ghog, 16 6molov oynpatilerar
KATd TV ZMuikny avtidpacty tob dpoylopikol 05éog HOI kai tod
vépoCerdiov Tob vatpiov NaOH: ouyypoves oynuatiletar koi Gdwp
O,

HCl + NaOH - NaCl 4+ H,0

4. Xpfoeig 106 xAwprolyou varpiou. 1. To yAwpioUyov
vaTpiov s pikpds ToodTnTas TIEPIEYETAN €S TO§ TPopds pos, BIdT
elvon &mrapaiTnTov Bick TOV Spyaviopdy pas. Xpnoipomoleital Sic THY
Siatnpnaoty S1apdpwy Tpoginwy Lwikiis A QUTIKT|S TTPOEAEUCEWS ( KPEQS,
yapia, Tupds, EAaial ).

2. *H ynukn Bropnyavia xpnoipomolel 16 yAwpiolyov v&rpiou
s mpdTNV GAny, &mod Thv dmolav wapaokeuddel 6 yAwpiov Cl, To
vatplov Na kal &AAas onuavTikds Eveoers, .y, TO UBpoyAwpikoy dEY
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HCl, THv kavaTikny codev NaOH, Ty &vBpaxiknv coday Na,CO,y k.&
3. Eis v laTpikny Umod TO SVopa QUGLOAOYIKOG GPOG XPMOIHO-
TrolgiTal USaTikOY Bidupa YAwpLloUyou vaTpiou (gis Guooyiav 99 foo):
& Bidhuuc ToUTo elodyeTal g5 TOV OpyavioHOV €S TrEPITITCOELS aiiop-
poryles Kol AUETAT|PLIVEL TOY OYKOV ToU alpyaTos.
ZOPTEPUACE, :
To ghoproiyov varplov eivar anapaitnioy GLOTATIKOV TOV TPOPAV,
Y PIOYLOTOLEITAN TPOC BLOTTPTOLY TpoQip@y, d10 TV TOPUCKELT|V
yhwpiov, vatpiov Koi ToALGY GTNRAVTIKDY EVOCEMY O PUTLOLOTIKOG
dpog ypmoipedeL mpog ayorkipwoly 100 aipatog.

NITPIKON NATPION

I. MpoéAevaig Tol VviTpikod varpiou. To VITPIKOV VATPLOV
amavTd debovou gi§ Tas SKTds This XiAfjs kal Tou Mepou- B1& TOUTO ovo-
pédeTen kol vitpov tfig X1Afic. "ANAoTE &Y PT|CIHOTIOIEITO HOVOV TO Vi-
Tpov Ths XiAfjs. ‘H GTUEPIVT) XTHIKT) Blopmyavic TapaoKeudlel TOAU
gUkoAG TO VITPIKOV VATRIOV.

2. Puoikai id16™TTeG TOU viTpikol varpiou. 1. To kabo-
pov VITPLKOV VATEIOV elvon Aeukdv KpuoTaliikoy Ghua. “Exel piow yo-
paKTTPIOTIKNY Bpiueiay yeuoly. TrkeTal s S50 (G

2. *E&v &prjoopey GATyov MITPIKOY VETPIOV &S TOV Gepd;, TP~
TnpoUpEy OTL ywe-rou Urypov. TouTo Uuu@mva S1OTLTO VITPIKOV V&~
Tplov Gmoppopd &TTO TOV Gépar LEPUTHOVS kel évTos ToU U8aToes Tou-
Tou TO WITpIKOY véTplov Stahvetan. Aéyopey OTL TO VITPIKOV VETPIOV
efven Dypookonikv. “Exel Aoy peyAny Taaty v& BioAveTal els TO

UBwp. Eis Eva Altpov Ubaros Bepuokpaoias 20° C BuvavTal va SiaAu-
Bouv 1000 gr viTpikoU verTpiou.

l Yupnépacpa :

To vitpikdy vatplov elvar Aevkov KpuoTaAMKOY cONE sivar vypo-
GKOTIKOY KUl Tolu dtalutdy &ig 10 Ldwp.

3. ﬁapacxauq 10l vitpikol varpiou. 1. Auvdueda va ma-
PUCKEVAGOUEY €S TO Epy TN IOV VITPIKOY VXTPIOU. XpmoiuomoioU-

I'l



YEpoEetbioy
vatplou

Nn’pmov
| ~0ED

Zx. 4. Tapookeuty viTpi-
xoU varpiou &md Ty ¥n-
MIKNY avTidpaaiv viTpi-
KoU offos kal USpofel-
Slou ToU vaTpiou.

Tépatpol

n.( f\\ ‘J“

\L\

Z¥. 5. To aepedy roU &-
TroEver elvan viTpikdy vé-
TploV.

Hev Thv SiaTakLy, 1) orola padveTan el T oxfl-
pa 4. *Evtds ToU Boyelou Utrdipyel BidAuper vi-
Tpikod 6Efoc HNO,. ’Evros 8¢ ToU korroko-
pUPou cwAfjvos Udpyel BidAupa Uopokerdion
ol vartpiov NaOH.

2. "Evtds ToU Boyelou TrpocbéTopey uepl-
KaS oToydvas BupaTos Tol NAOTpOTTiOU Kai
TO B16AVpe GTTOKTE Epubpdy Ypdduc. *Aorivo-
MEV v TiTTn) Kemd oTayovas EvTos ToU So-
¥Elou TO SidAula Tou Ubpoteibiov ToU voTpiou
Kal GvokeTedouEey. ﬂupa-rnpouueu o7l :

—H Beppoxpacio ToU Typol &vépyetan.

— To ypdpe ToU trypol SAfyov kar’ SAlyov
ueTaBdAAeTon Kol ke plaw oTryufy ETTépyE-
Ta T EEovdetépoaic Tol viTpikold 005 &mod TO
Ubpoteidiov Tol vatplou. TéTe To Uypov B¢y el-
var otite 6Ewov, olte Puctkdv: elva obBETEPOV.

3. Ak v i8eopev olov o@dpa UTrdpyer Ev-
Tos ToU BlahUpectos, Seppualvouey BIKpOY TTOgO-
TNTA Tou SicAUpaTos EvTds Kkéyns (ox.5).
Meta v Eaépwoty ToU UBaros drroptver v~
TO§ TS KOWNS Evar AeUkoy KPUTTAAAIKOV Géd-
Hoe ToUTo elvat viTpikOv vdTplov, T o*rrowv
elvon Ever dhac.

4. “QoTe katd THY yMukV Gvtidpacty Tou
VITpIKOU &E€os ( LD ) ked ToU USpotabiou Tol
vatpiou ( Béotlg ) oxnuaTileTen wiTpidy vé-
TpIoV ((Ghag ) Omeds 8¢ &moSeikviel 1) Xnpela,
oxnuerriCeTon kad Gdmp H,0. ‘H ynuikd) b -
TiSpaos ekppdleTan pé THY yMpikAv 2icooty :

HNO; 4+ NaOH -» NaNO, -+ H;0
viTpikdy  UBpofeiblov  wiTpikov USwp
oty vaTpiou VATPIOY

"Humropouuey Aormodv vé ypdweopey YEVIKWOTEp TR EElowoaIy :

08U + Béois — Ghag - Ubcop



Topnépucpa :

patiCerar xal Vowp H,O.

To virprkoy varprov NaNO, sivar €va dhag, 1o
omofov cymuatiletal katd THV NPV avti-
dpacty Tol vitpiked 65fog HNO, xal tod 0dpo-
Esdiov tod varpiov NaOH: ovyypovac oyn-

'Av&paltxc;v
YaTpLOV

HNO, + NaOH — NaNO, -

H,0

4. "AANN pEBodog mapaokeuilg viTpl-
kol varpiou. 1. To &vBpukikov vdtplov 1 av-
Opukikn coda elvon Eva AsUKOY KPUOTOAAIKOV T~
ua, eUdiAuToy eis 1o USwp. Elval Eval dhag.

2. XpnoipotmoloUpey Ty idiaw didraiv (oy.
6). "Evtos ToU Soyelou Umapyel BiaAupa VITpLkoD
6Etog HNO,, TO oTroiov jg MEpIKAS oTayovas Bép-
uares ToU flAMloTpoTriou Eyel amoxkThoel épulpov
¥pdpe. "Evtos 8 ToU kaTaxopUgou cwAfijvos U-
Tépyel BidAupe dvBpakikod vatpiov Na,CGOs, To
SréAvpa TolTo TTITEl Ko oTayovas EvTos Tou

Goyelou.

3. Eis T0 onueiov, &mou Tri-
TTOUY &l gTeyoves ToU SIoAUpTOS
ToU auiipaxikol varmpiou, oxmnuai-
CovTan puoaiides Evos deplou ToU-
TO EKQEUYEL ElS TNV GTROTPHIpOV.
To ypddua ToU Uypol Tou doysiou
peTaPaAAeTan Kad els picy oTryun v
Eyel emeNOn Efovdetépaoig ToU vi-
TPIKCU O&Eos,

4. A v 18wpey Troiov ol pa
elven Topa SiaAeAupévor EvTos Tou
Uypolu Tou doyeloy, Bepuaivouey v-
TOS KAWTS MKPAV TTOTOTT| Ta alToU
ToU Uypou. Merd Thyv tEcépwotv
TOU UBQTOS ATOUEVEL EVTOS TTS K&~

B [T TR LT T S A |

NLTPLKOV

oE b

Zx. 6. Mapaokeun vi-
- TPIKOU vaTpiou &mo
TV XTKIKNV  &vTi-
Bpaciv viTpikoU 6EE-
os xal &vBpaxikol

vaTtpiou.

TAVIDaR LA OV
vATpLOV

'ABBéOTLOV

U 6wp

NLTpIKOV

bED

2. 1. To Géprov o Exkpevyer elvan Bi-
oteibiov Tou avbpakos.



Wns Evat ACUKOY KpUSTCAAIKOY o@duar elven VITPIKOV VATPLOY NaNO, ( &-
Aas ). Ala vax EGacpiPddowpey oiov elvan T6 &épiov, T6 droioy Ekpelyel
Eis TNV aTuoopalpav, ekTeAoUpey Eva melpapa ( oy. 7 ). AicPipdlopey
TO EkAuouEVoY eplov els doPeoTiov B8wp ( &oPecTévepo ) ToUTo Botch-
Vel Kail yiveTal yahokToxpouv. AUTS TO QaivopEVoy pavepdovel 871 T
&éplov oY EKAVETCN KaTd THY Xnuikhv &uTiSpaciy elven S10E&idiov 10D
tvipaxos CO,.

5. "QoTe KTl THY gNULKNY GvTidpacty Tou viTpikoU 0&eos ( OED )
kad ToU dvBpakikol vatpiou ( dhag ) oxnuaTiletal viTEKSY egeilely
(Ghag ) kal Bio8eidiov ToU &vBpakos: &mrws 58 &modeikule 1) Xnueia,
axnuatiCeran kol 68wp H,0. ‘H ynuixd adtn &vriSpaois ExkppaleTal
ME TV ynukny EElcmoty :

HNO, S NaNO, :
IR a1
HNO, | Na,CO, — NaNO, CO, + H,0
VITPIKOY avBpaKiKoy VITPIKOVY Sie€eiblov  UBeop
o&U V&TpIoY VaTplov avlpakos

6. To Udwp H,0 kal 16 Bioeibiov Tol &wBpakos CO,, T émola
OXNUATICOVTAL KaT& THY ¥nuikny &vTiSoaai, elvar T& 5Uo cusTaTIKY
70 avBpaxikod 6&eog H,yCO,. TO 68U Spws admd Btv fiumropel véx UTrdp-
&€n EAebBepov kal Bk ToUTo EupavilovTan T& 5Uo oUoTATIKE Tou (UBwp,
S1o8eidlov Tou &vBpaxos ). ‘H mponyouptvn Aotmov XTMUIKT) EElowols
SUvaren v ypagd kol s EEfs :

2HNO, -+ NagCO, =" 9NaNo. =i G e 6o

ol e
VITPIKOV AvBpaxikoy VITPIKOV Gvlpakikov
ofu V& Tplov VATPLOV oEU

MapaTnpoUper 611 1 kard THY ¥NUIKHY avTipaoiv évos dEEog kal Evog
tihatog TpokUTTTOUY évar véov fikag Ko Evar véov JED.
Zounépoopa :
To vitpukov vatprov NaNO, eivar Eva dhag, 16 dnoioy cynpatiletar
KaTd TV Zpikny aveidpaciv tod vitpikod 6EEog HNO, kol t0d av-
Opakikod vatpiov Na,C0, svyypoveg synpatitovear (dwp H,O xai
‘ d1oleidiov tod dvlpakog CO, (dnk. avBpakikoy 050 ).

2HNO, + Na,CO, > 2NaNO, + H,0 4 (‘:02/(




5. To virpikov varpiov elvat 6ZeldwTikov oWpa. 1. ’E-
Ty el Gvappévous GvBpakas PITTTOUEY HKpaY TOCOTNTA VITPIKOU
vatpiou. *Auptows 1 kadois yiveral oAy {wned, ®s &V Vo SIoXETEVE
Tou 6Euydvov. TS aivopevoy ToUTo dpsiheTan els TO E6fjs: To wiTpi-
KoV vé&rpiov Erav Bepuaivetal, Sueondtat, doTe #AeubepcoveTen OEVYO-
voy, T& OTroiov oUvTeAE els THy kKaboly ToU &vBpoxes.

Topumépucio :
To vitpukdv vatprov elvar 65e1dmTikoy cOpa dtav OsppavOfi drodidel
dguyovov.

6. Xpfoeig Toll viTpikol varpiou. 1. To VITPIKOV VATPIOV
ypnotpelel B TNV TEPAOKEUT|y TOU wiTpikou &6tos HNO, kai ToU
vitpikoU koAiou KNOg. *Emeidn elvat BEEIBWTIKOY TGN ¥ PTIOIHOTIOL-
giTon €5 TV KATAOKEUT)V TIUPOTEY VT|UATCV.

2. Kupiws xpnoipotolerTal &5 afortobiyov Almacpe, TO omoiov
Eyel peyddny onpaciov Si& THY &y poTIKNV oikovopiav. ‘H alyxpovos
YIMIKT] Bropmyavic TO TApaCKEUGGEL &mo wiTpikoy 65U HNO; kad cv-
Bpaxikdy virplov NayCO,. To wiTpikoy 08U o TapoKeVEGel eUKOAT
pé v 0Eetdoowy tiig dppwviag (NHj; ). To 8¢ dvBpaxikdy VETRIOV
T6 Tapaokeudlel 4no 10 YAwplolyov VATpLov ( NaCl ). OUme mpe-
T Uhan elvan : 1o dteTov Tou &épos kal to Hdpoydvov ToU USarros
Bic THy TTapaokeunv Tiis Guuwvias: to yhoplobyov VATPIOY, TO OTOIoV
EE&yeTan &md TO Bahdooiov UBwp.

LopmEpucpa
To viTpLKOV VATPIOV Y PTOIROTOIEITAL KUPIng g afwtobyov hinacpa.

‘H ymekn Propnyavia 10 nepackevale gikole Qo vitpukdy 68D
Kol dvBpokIKOY VETPLOV.

faEllcenlT A MM SN N

1. ®uoikai id16ThTEG Tod Betikol appwviou. 1. To Beikov
dupmviov Agyetan kal Oeiixd dupwvia: XPTOIMOTOlEITa (S &wToU-
yov AlmTagua.

2. To ked®opov Berikov éupdviov elva AEUKOV KPUGTEAAKOV oGOuaL.
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Elven oAU SioAuTtov s 1o Gdwp: &ls Eva AiTpov UBaTos Seppokpocias
20° C 8UvavTan vé BioduBoly 750 gr Betikol dupwviou.

oprépaocpa :
To Oerikdv apupdviov (dj Bzrikn dppovia) slver Eva devkdv Kpo-
| eraklaxdy cOpa, oAl drohvtov eig 1o dwp.

2. To 08pogeidiov 1ol appwviou. Mwpiloney 611 1 dppo-
vie. NH, elvon &ve &éplov p yaportnpiotikiy dourv. To dépiov ToUTo
drakberar doBdveos els TO Udcop. TO draivpa Tis dupcovias s T UBop
elvan pia Baoig. "OTav 1 dépios dupwvia SicAveTal s T6 Udoop, ey
oupBaivel amAds Siglvaic Tis duucmvics sis 16 UBcop, IAAS ymuLKn Gv-
ti8puois Ths dupwvias ked ToU UaTos. “H avTiBpaaols aUTT EkepaleTau
PE TNV ynuikny Eicooty :

Wisl, 4= BLO = LR
Suuwvia Udcop USpoteiBioy
duuwviou

“H ynuixn Eveois NH,0H dvopdleran G8po-
Eeidiov 100 dppmviov 7 KavoTiky Gppovic.
/ Elvon pic ﬁdcr}g, omews elvar kol To UBpo-
| eiBiov ToU vatplou NaOH. *ANAK els T 1é-
p1ov Tou TO USpofeiSiov ToU dupwviou Biv
BELRIV mepléyEl péTaANov, TepIEyEl BUcds TNV Sud-
Yo ot &répwy NHy airh f buds TéY &To-
peov elven pie pita, 1) dmoia dvoudleTon dp-

ROVIOY.

T T T

| OLTLYLIAT

3. Mapaokeun Belikol appwviou.
. Avvepebo els T épyooTripiov Vi map-
oxevGompey Be1ikov dupdvioy. Xpnoipomol-
oUuev THv didratly, Ty émolay Seikulel T
oxfiua 8. Eis 70 Boyelov Umdpyel SidAuua
08poceidiov o0 Gupaviov NH,OH, 16 &-
el B b s Toloy pé pepikds oTaryeves PduuaTos Tou
TiBpaoiv Beiikol otéos xai NAIOTpOTTOU Exel dTTOKTAGEL KUQVOUY X PG~
UBpogeidiov ToU dpucoviou. HA. Evrds B8 Tou KaTakopUpou cwAfivos

YspoEeibLov

i ’
TUH WY Loy

Zy. 8. Mapagkeut Betixol -

16



Umapyer Bicdupa Betikod 6&fog H,S0,. To Sichupe TouTo TriTTel Ko
T& oTay VoS EVTos Tou doyeiou.

2. To ypéue Tou Uypou Tou Soyelou perafdiieTon kal sis picw
oTiypny Exel émeAbn £fovderépmolg Tou UBpotsidlou ToU dupwviou
&wo To Berikov 68U, “Evros wids kayns Sepuaivousy piav mogoTn T TOU
Uypou, TO Omolov TEplEXeTal TGP &ls TO doyeiov. MeTtd TR efaé-
pwoly ToU USaTos amropével EVTOS TS KAWNS £val AEUKOY KpUGTEANKOY
o&par elven Betikdv appdviov (NH,),80,. To o&ua toUto elvan fva
drag.

4. "QoTe KOTQ TNV ¥MULKnV Gviidpacty Tou SeiikoU oftos ( OED )
xai ToU UBpoteidiov Tou auuwmviou ( Pdoig ) oyxnuaTifeTon Haiikov &u-
pcomeov ( Ghag )- amres 8¢ drrodelkvel 1) Xnuela, oxnpaTiGeTal kel §dmp
H,0. “H ymuixn aurh Qvtidpaois ekppdletal Ue THY ynpukny ééicocty

NH,OH !
\ i
H,80, —+ NH,OH ( NH, ),50, + 2H,0
Belikow UBpoteidiov Betikoy Ubcp
(o1aV] Sppcoviov AUUVIOY

TMopaTneeUpey OTL Kol Els TNV GVRTEPW TEPITTTWOIY ioyUel ) YVwaT)
PO YEVIKT) TXEOIS
o8l L Poois —> Shas +  Udwp

LOUTEPUGRT ¢

To Betixov appdviov ( NH, ),80, slvor Eva @lag, 16 dmolov oynpa-

TileTon KoTd TV ynpusny aviidpaciy tod Beiikol 0&fog H,S0, kal

100 Bdpoteidiov tob dupaviov NH,OH:- cvyypovas oynuatifetos
| xai Gdwp H,0.

H,S0, + 2 NH,0H -> (NH,),S0, + 2 H,0

4. Xpnosig Tol Beilikod Appuwviov. To Seiikov dupdvioy l-
vet moAUTIHoY Sl Thv yewayiav afotodyov Alnacuw. H ynuikn Bio-
HNY Qv TTopaoKeVadel peydhos moodTnTas Belikol dupwviou ue Ty
idicy mepimou pebobov, THY Omolay EQRPPOCTUEY Kol THELS GVeITEPW
( BnA. TO mapookevdlel amd Belikov OLU Kol USpofeiBlov ToU duiw-
viou ).
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0O ZXHMATIZMOZ TSN ANATEN

. Xnpixty dvridpaoig 6E€og kail Baocews. 1. Eis 1é& mwpon-
youpeve: Eyvwpioapey Tpla dioto
— 10 yhoprodyov varprov NaCl:

— 10 vitpikov vatpiov NaNO,-
— 10 Oelikov aupdviov ( NH, ),50,.

2. Ta dvwTépw Tpla GAaTa oYMUATICOVTHl KT THY YMBIKOY
&vTibpaoty &vog 6EEog kal pils Bacems.”As YpAYWUEY TAS TPELS Y Voo~
OTAS XNUIKES EElowaEls, ol oTrolal EKQpalouy TAS ¥THIKAS QuTIBp&aELs,
KaTd Tas omolas oymuaTifovTal Ta &dvwTépw Tpla dAaTa

HCl + NaOH — Na(l O (1E)
(o} SV] Baois GActs UBwp
HNO, -+ NaOH —> NaNO, 4+ H,0 (2)
oty Boaots SAcs Ubwop
H NH,OH NH,
kU Baois &hers UBcop

2. Tlaparnpoupey &1t 1O UdpoyAwpikov 6&U HCl kad 16 vitpikow
6&U HINO, Exouv ls T6 popioév Twv 1 &rouov USpoyovou: AéyovTal Ho-
voBuoikd 6Eéa. "Evéd T6 Betikov 65U H SO, Exel &is TO popidv Tou 2 &to-
po UBpoyodvou: AdyeTal difaaikoy OED.

3. ’Emions opaTnpoUpey kad €l TAS TPEIS GveoTEPL xnulxug £€1-
OWOELS OTL :
— els TO popiov ToU dEos TO kabe Eva dTopoy USpoydvou avtikubiota-
TOL A& Eve povooleves dTouov petdAiou ( 1o Na ) 1) pé plov povoo8evii
piCav (1o NH, ).
TATTO T& dvwTépw duvdpeba va KoTOAT|ELPEY Eis EVel YEVIKOV GUUTTERG-
opa 310 TOV TPOmOV U TOV Omoiov oxmMuoTifeTal O Hlag KaTd THY
ynuIKn Y avtiBpooiv évog 0&éog kad piic Bacenc.
| Toprépacpa :
Kota tiv ymuwnyv avridpacwy £vog 0Efog kal pidg faoems 10 Dopo-
76vov tob popiov tob 6Efog avrikabictater aro to pétailov (4 TRV
pilav )} tob popiov tijg Paszwe.



2. Xnpuki) avridpaoig 6&éog kai dharog. 1. Fumplgoueu
&71 10 vitpikov vatpioy NaNOg crxﬂuomﬁe-rm Kol KO TV YTUIKTY
&ytiBpaciy tob vitpukol 6&E0g HNO, xai tob avipokikol vatpiov
Na,C0,. AUTH ) xmuikn &utidpaois EkpoaleTal UE TNV axolouBov
YVWOTNHY Has YKy etlonaty :

HING: S Na ! NaNO,
o e e
oEu &has Gihars &vbpakikoy 68U

2. T[cxpcrmpouueu &T1 Kol 886 TO USpoydvov Tou dEéos avrikadi-
GTUTOL UE UETCAAOY: UE TNV Elucpopav ETI TP TO PETCAACY 'ITpOEpXE~
To & TO poplov £vog GAaTog kail &yl GO TO poplov WIAS Pagews.

Topnipacua :

Kata iy ynuukiy avridpacwy évog 6&fog kal £vog dhatog 10 Dopo-
yovov tob popiov tob &g avrikadictatal anod 0 péraiiov Tob po-
piov tod Ghatog kai obtw npokinte Eva véoy dhag kai Eva vEov 0ED.

DR>SODOPIKA ANATA AZBEZTIOY

I. To $uoikdv Pwapopikdy aoPéotiov. Eis morAas Xm—
pas ( Feiie, B. *Appixn, “Hy. TToAiTelat, Pwoic ) &mavTtd Eva SpUKTOY,
15 &rroiov dvopdleTan Quopoptkov doBicTiov. Elven Eva dpukTdy dd1d-
Avtoy gls T USwp. ‘O pucedpog slvon Eva oTotygloy, TO omrolov elven
&mapaiTnToy i THY feony TEOV pUTEY Kol TGV Cwwv. Ol ymuixol &
oxépBnoay s elven BUYATOV V& XPNTIMOTIOMTOUY TO PUOTIKOV PWaO-
popIKOY GoPEGTIOV BI& V& TAPACKEUATOUY QOCQPOPLKE. MrdopoTa.
"ANAK TO QUOIKOY progopikdy &daPéaTioy, Emeldh elval &B1aAvTov Elg
15 UBwop, Btv TpooAauP&veTan &ro Tas pilas TEV UTGVY.

Eopripacpa :

To guoikov pOceopikoy doPéatiov elvar adaivtov gig ©6 VOWP.

2. Ta dwodopika dhara 1ol dofeariou. 1. Ymépye Evo
BEY, T OTroiov dvopdleTal pETPopPIKOV OED Kal TEpIEXE! ES TO POpIOV
Tou 3 dropa USpoyovou :






