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*H Hnodoys) rob fuifiliov pas *Opyavixs Xnuela, 1600y &x uégovs T@Y
%, ouvadbdpay xadnymidy 1@y Dvpvaciov, Soov xai éx pégove @y padnrdy
cal [6iws r@v 3k adrdy tnoynplwy anovdact®y 1MV Srrindy Enotnudy, fro Tor-
1iTn, Gate §f mody Exdoos va daviindf) dvios dlayiotov yoovix0D SracTiparos.

“Hén npofaivouey elc 1y devrépav Exdoory els iy Smolav, xalvot
1egibyovtal dprerai feduidoeis, diarnositar 7 Idia dudpdomars s fine, ds
ixoufis neoubyerar abry xal els 10 fifliov 1ob O.E.2.B.

THv ovyyoapiv 1o nagdvros xarbornoey dvayxaicy 6 yeyovdc du 0 Bifllov
t0i 0.E.3.B., vob émofov ovyypapeds elvar 6 oefactds xadqyneis rob Ilave-
niotyuion Geooalovinne x I'. Bdpfoylns, drnevidvvduevoy &is tovs uadtnrag T@Y
lvpvastwr, els tods dnolove 1d uddnua tic Xnuelas deddoxeral uiay doav
éfdopadiaims, xaitor dnetéleaey oradpdv dd v didaoxadiav tijs Xnueias &l
™y Méony 'Exnaidevory, elvar mepiwotopévne dvayxaotixds ixtdoews. Ot 10
napdy fifikior drevddverar xvolws els tovs padyric @y 'vuvaolwy, meaxti-
xijc xarevdiévoems, elc rove dnoiovs darideviar meproobrepal doat dia 1y deda-
oxaliar 1ijc Xnueias, &c xai eic rovc Smoymplovs snovdacrds Tdy Verixdr
niotnudy.

Kata iy ovyyeapiy toi naodvios, 2860y idiaizépn mooooyy els ™y dvd-
ntvéiy 1ob Tevinod Méoove, Gore 8 padquiis va dbvarar va oynuaviop ebdde
& doyfic play yewxiy cixéva rob ovvélov t@v dgyavixdy Evdoswy, s ovyrd-
Eeme 10D poplov tawv xal tijs dvopatoloylas adidv.

Els 8 I'emndy Mégos dvanriosovrar énlans ai dvayxaim yvdoses did wy
dnilvory tdv drapdpwy mpoflnudrov tijs "Opyavixijs Xnpeiac, ta dmoia dva-
yodporrar sic 10 téloc &xdorov Kepalaiov xai éx tdv dnolwy 1d megroodrepa
eploxovian ledvpéva el 1o fufilov pas < Aoxijeeic Xnuelag».

Karefliidn télos ngoonddea, Snms negidnpdoiv el 1d didpoga xepdlara
o fefiliov la td dmapaitnra oroiyeia hid plav pevixdy pydory s "Opyari-
xfis Xnuelac, § dnola 96 Emirpbyy, ap’ Evds pdv 1y dmrvyiay 1@y dmoynpiav
onovdaotdy els vdc sloaywyixds EEsrdosts 1@y 'Avordioy Zyolddv, ap’ éxégov
3wy edyepeorépay xaravénory tob Mavemornuiaxod ovyyoduparos, ué 16 dmoiov
3¢ Edouw g Enaphy pera Ev Evos. ;

"Adijvae, *Iq vovdowos 1961
K. A. MANQAKIAHZ
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FENIKON MEPOZX

KEDAAAION A’

EIZAITQrH

L. 'Opyaviky) Xnpeio — 'Opyavikal EVOOELG

'Opyavix? Xnpela naieitor & xAdbog thc Xnuelag, & dnolog doyodeltar pd thy
REAéty @V évdoewy Tob dvbpaxog.

"Onwg elval yvwotdv, éx ¢ "Avopy&vou Xnueiag, ¢ &vBpaf elvan Bv £x Tdv
OTolyeiwv, T& dmoia mapyouv elg v Poowv, ‘O peydhog Spwe &plBudg ThV EvOoEWY
T8¢ dmoiag oynuatilel kol § omouvBaldtng «UTOV, EmEBahov TAV UEAETNV TwV &TO
Wy [Siaitepov adTov kA&Bov Tig Xnuelag.

Al tvioeic TtoD &vBpokog xaholvral dgyavixal évdoeig. Elg abtag dupwg Bev
Guumepiiappavovtal & SEeibla Tob GvBpakog, 1O GvBpaKikov 660 kal Td SAata
abtod, t& émoia &AAwoTe kai tfet&lel ©y "Avépyavog Xnueia.

‘0 éplopog tic "Opyavikis Xnpeiag, ©¢ Xnuelag 16v Evhoewv 100 &vBpaxog, ¢
dmoiog ofpepov elval yevik@g BexTog, 568N HOALG Tpo Ekatov ETGV, £vE TohaLOTEPOL
elvan ol 8por *Opyavixy Xnueio xai 'Opyavikal tvdoelg, pé Biagepov TEPLEYOUEVOV.

*Opyavikai ivooelg ¢8ewpolvio, maraidtepov, al Evooelg al émolal amaviGtat
el¢ Toug Zwikovg xai guTikoUg dpyaviopolg (€ abtod kal 6 8pog «Opyoavikrp) €m-
OTeVeto ¢, 671 Blogépouv TEAEIWG Gmd TaG EAANQG XNUIKEG EVOOELS.

Ob1w ¢0ewpeito §11 al dpyavikai évaoelg Bev bmakovouv elg TOUG VOROULG TOUG
dmoloug drohouBoby al Gvépyavol vaoeig kai 6Tt Bév elval EuUVaTOV V& TOPXOKEVG-
%80Dv gl¢ 16 ¢pycomiplov, B16T dneiteital mpog TolTo pia &yvwotoc Blvaug, f
K“'\c'uuévn Gwwd ddvaprg (vis vitalis, v émoiav dév BlaBétel ¢ &vBpwmog.

‘H Bewpla abt tfic {oKic BUVEHEWS, KOTETEOEV PETX v, Um0 1ol Wohler
(BuT?\ep). TapaOKEUT|Ve TG 0Uplag (1828), mpoidvrog Tob dpyaviopcd TV Lowv, £§
&vopy&vou Ghng, 108 KLOVIKGD dppaviou: NHOCEN — O = C(NH,),

2. MNpoéhevotg kail Bidbootg TGV 6PYaVIKDV EVOOEWY

MoAhai dpyavikai tvooeg elval Alav Sabedopévar elg v Poouwv.

Té Oakov ombotpwpa Tig fwfig, Uno olavénmote popeAv, dmoteAeital amd Evi-
98l 0D &vBpaxog. OBt 1& {Ba kol & gutd &motehodvral Kopleg &md Aeuxtd=
Bata, dBuvavBpaxag kaiAlmy.

‘Opyavikai évaoeg elval éniong 8ol al xpwortwmal obalat, elg tag dmolag O¢ei-
K“‘_"' 16 XpOua twv & POMAG Kal & &vBn OV QuUTLV xaBhg xal 1O alpa, & odpa
®ai ) oAy tov Lhwv. "AMAal méAy, Spyavikai Evdoelg, Smwg al Brrapivar, of dp-
Bévar kai T Qupbpata, dMavIGVIalL €vTog TOV (OVIwv dpyaviopdy tlg EA&yloTa
MO0, 1& ‘dmola Spwe elven dvaykalx Bk Tiv kavovikiy Aettoupyiav Kkal avéamTubiy
ATy,

"Opyavikai Evaoelg dravidvral kol ktog ToV Loviwv épya.vlop&v, Ono popny
ﬁm@épuv puowdy " dmnobepdtwy éviog TAg g, Gg mx. meTpéhona, puowka &épla,
&‘"Mxlrog K. & TéXog, TMOAD peEyaAog flvar & &plBpdg TOV dpyavik@y EVOOEWY, al

Tolan Bev &navrdvral el v Do, &AA& Exouv Tapaokevacdi cuvBeTIKGG elg 10
PYCOTHpIGY # thv Bropmxaviay, ¢ Y. pappaKa, XpOpata, tkpnrTkal TAal, Thag ks,

Euveermac napookevalovial &xopn xol TOAME GUOIKE TpoTdvIa, Xphowpa &lg
Toy &vBpwmov, TOY dToiwy T& Ondpxovia elg Ty ®Vowv mood BEv dnapkodv Bk ™mv
Koy ray avaykov tou. Qbtw, Tapaoxkeu&fovial ofjpepov; &v xai On&pyouvv Elg
v ®vow, kaoutoosk, Beviivn, Siapopa xphuata K. &.
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J 3. Tevikai 5dtnteg 1OV dpyavikdv Evioewy
kai Stapopai adTRV &Nd T&G dvopydvoug

Metg v eykat&Aewiy TiHg xipaipac The Loikfic duvduewe kol al &Nhai diagopai,
al émolai katd kaipols EBewphbnoay &1t OTapyouy pETaéd dpyaVIKOY Kai &vopydvay
tvooewy, anebeiyxBn 81 div Oplotavial oboiaotikde. Ol (8ol vouol BiEmouy té0OV
T&¢ Opyavikdg boov kai Tdg dvopydvoug Evdoeig, dhhd molhdakig, 8,1 elval kavév
Bk v "Avépyavov, anotehel £daipeoiv Bid v ‘Opyavikiv Xnuelav, kal dvubétwg.

AemoT@Bnoay dnAadn moootikal pévov Blagopal, Saov &eopd elg v Eugdviotv
oplopévayv [dlomTey 1OV dvopydvwyv kKol Opyovik@yv tvdoewv, 1OV dnoleov al ku-
protepat elvan ol £6h¢ @

«) Al dpyavixal é&vidoerg elvan xatd xavéva épotomowcal, BnA. T& ETopa Tav
ouvdéovtal b’ duotPaiag ovvelogoplds Niektpoviov, évd al d&vopyavol évioeig elval
ouviiBag EtepomoAtkal, Bni. & &roud twv ouvbéovral Bk petaBifdoews HAeKTpoviwy
&md 100 &vog elg 10 &Aho. ‘Ymépyouv Suwe téoov Etepomolikai dpyavikal Evodoei,
Soov kal duotomohikal &vdpyavol Tolabtal

B) Al &vtiSpdoeig pevaBd bpyavikdy Evdoewv ywpodv Bpabéwe xal bév elvar
mogotixal, &AA& Tumcal &polépopor dvtibphoeig, T dvotépw EEnyodviai ék Tol
yeyovétog 8t al dpyavikal Evagelg, O¢ dpotomohkai, dvtibpoly 06 THV popgRv
poplwv. "AvulBétwg, ol dvtibphoelg petald &vopydvov cwpdtov, ol dnoim elval,
&g éni 16 mAelotov, dvtiBpaoelg petald téviwv, Baivouv taxéwg kai MOCOTIKDG.

‘Yrépyouvv 8uwg kai &vépyavolr poplakal dvitbpaoeis, &mwg miong Omapyouv
kal dpyavikai Gvpibpdoelg lovtwy.

y) Al dpyavixal évdoeg elvar, g &nl 7o mhelotov, edmabeig elg Tdg dhnrde
Beppoxpaoiog xal Té ynpkd dvtibpuotipie, &vd al dvépyavor elvat &vBexTicdtepa .
‘Ynépyouvv Spwg xai t& &vriBeta mapadsiypata.

&) Al dpyavixal évidraels mapovoidlovy & pavduevov Tiig loopepelag. To paivo-
pevov Sni. katd 18 émolov BUo 1| meploodtepal dpyavikal Evhoeig, EVE Exouv Todv ab-
TOV poplakdv TUToV, Eupavifouv BIagopETIKAG GUOIKAG Ko Xnuikag Bidéttag, og ¢k
00 Blagopon poTou gUVBETEWS THY &Téuwv el TO popLdv Twv (BA. oeh. 17).

‘loopépeial mapampolvial, &AAG elg dhdyiotov BaBuov, kol petafy TOV avop-
yavov iveoewv, 8nwg Ty, el & obumhoka &AoTe.

£) Al dpyavixal évdroeig mapovaidlovy To pawvbpevov Tiig moAvpepetag. To pai-
véuevov Bni. xatd 16 émolov bbo fi mepioodTEpal Evdoelg Exouv TV abTAV ToLOTI-
KAV Kol moooTikiy obOoTaoly, Hrolt Tév alTov ¢uTEIpIkdV TOTOV, &AAS Si&gopov po-
plakov Bépos. Ta M.B. 10V nohupepdv tvdoewv elval &mA& moAhamAdola 100 ob-
100 &piBuol (BA. oeA. 17).

MoAvpepeic Evaoeig, elg pikpotepov Pabudy, épgavilovral kai elg Thy "Av. Xnueiav.

4. Awxti mapépeivey i) Sixipeoig Thg Xnueiag
elg "Avopyavov kai ‘Opyavikiv

. Map’ &hov 8 Bév dmépyouvy olowxotikal Slagopal HeTad dvopy&vay kai dpya:
ViK@YV EvOoELY, ©g émo'reuam. &Ahote, Abéyor émotnuovikol xai TpaKTikol, Adyol
SidakTikiig qun_lsérr]'roc tnéfaiov TV Blatipnowv tic Slaipéoewmc e Xnueiag elc
'Avépyavov kal 'Opyavikfv.

eaiwg, H 'Opyavicy Xnuela, g Xnuela 1@v dvooewy 100 &vBpaxoc, Bk HB0-
vato vé &rotedéon kepdAatov tig Cevikfie Xnuelag. "AMNN éve *Avépyavag Xnueic,
N omola £6etélel Tag EvOoeic BAwv TOV Elg ™y ooy imapyévTLY OTol eiwv, TARV
ol &vBpakog, dev mephapufdvel tapd pepikac Sexdbac XIA&bwv Evaoewy, 4 *Opya-
vik Xnuela, f) dnola é8etaler uévov tag évaoes 10D &vBpakog, TEpLAGUB&VE TEp
&g 400000 Evaoerg, kakds efnkpi3wpévas. 'EE &Ahou kai Evag &Ahog Adyoc, 6 6moioc
ouvvnyopel elg TV Biathpnow tic dlanpéoews adthg, elval 10 yeyovse bt al EVOOELS -
700 &vBpakog mapouvoi&louy SpoidtTnTa Mg TPOG TV KATATKELAY Twv (bouny) kai v
XNUIKAY TV OURTEPLHOPEYV. ;
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5. Motot elvat ol Adyor Tfig bnépEewg TéoOV
MEyS&AoL GpiLBpol SpYXVIKGDY EVROEWY

‘Qc yvwotév, & &vBpaf edpioketon ini keQahfis TéV oteigeiwv Thg 4ng duddog
00 mepLodikod ouotiuatos. "Exel Eropévag, elg v EfwTamy fAE-

KTpovikfv Tou onfada, técoapa AAexTpdvia aBévoug. Abyw Bt Thg ’,.__\
Tolabng Hhextpovikiic Tou Boufig Eppavilel &g Effic BiéTHTAC ! L TTeeN
@) 'O dvBpaE elvar vetpacBeviig. Elval 8niadn duvatdv va “ @ ’+
V0B, 51" dpotomohikad Beouol, ué 4 &Aho &topa # pllac: ‘\\‘-...4 o
H H &
& —c— miCiu HC

Zy 1. “Avouor

H H sot dvdpaxoc,

B) Tk dvopa =<ob dvBpaxog ¥xouv Tv lxavémra vi évelvtan petakd twv, pé
‘iﬂo'rékcup.a v& oynuetifwvral divoes Swpdpov ulfxoug, biaxiabobpevar wal wi,
*al Suxrdiior mowkiAwy peyebdv. 'H ovvbeoic 1@V &tdpwv yivetar 81" dpotonoiikod
8Ecrl.ioﬁ kol elc Exdotnv povaba ouyyeveiag &vriotolyel Ev kowov Ledyog MAektpo-
Viov, oynuamifopévou olite 1ol katouuévou drhel Sewpol. Al évhoeg t@v dmolev
& &ropa 1ol &vBpakog cuvdéovial Bi' &nhod deopol, kaholviot xexopespéval,

s

. €
| Pe—>{ *
CiCiC:CiCe : —ci—(i:—é—é--&!fr.l‘féf | )C/\C(
G RN - | ]
TS R A
R | A Y
~

Y) Té dvopa vol dvBpuxog Exouv thv Suvarémra vi &volvrar petad twv ¥y
Hévoy 81 dmaod beopod, dAAG wal Si& Bumhod A TpumAed Totobrou, oxnpatifoudva
9Bt iy xehovpévwy dxopéoTwy Evicewy.

A0Td onuaiver ST | oUvBeolg TOV GTopwv yivetar B dpoBaiag guvelogopdg Blo
TPLOY fhektpoviwv EE Ex&atou &topou, dote va oxnuatifovral dvriotolxwg dvo
Tpla kowd Ledyn HAextpoviev :

Qe Ye=c( o8 o S -8 —C=EC—

B) Al évdoerg tob dvBpaxog mapovaudfouv b puvépevoy Tiig loopspelag (PA.
SENEIT)] M.x.. elg TOU¢ KATOTéP® TOTOUC dvriotolyoldv ol TapamAELPWS avaypa-
_ $Ouevor &piBpoi oV LOOUEPBY TGV UOPHRV :

CH, 2 CiyHas 802
CH,, 3 CyoH,, 366319
C:Hy, 9 CroH, s TPlOEKGTOPPOpLE |-

€) Al évioec Tod dvBpaog Tapovoidouy T& prvbpevoy Tig modvpspelag (BA.
%8\ 17). T Katwtépe Ledyn elval XmpoKkTploTkd mapabelypata TOAVHEPOV
é"'(;)UEL;W 3
C,H, — CsHq - CH,0 — C,H.,0,
C,I‘h —C.H, CH,0 — CgH,40s
"EE shav oy dveotipem Kotaalvetal 8T 6 KupLOTEpOS Adyog Tig UnkpEews Téo0V
2“&100 &pIBuoD dpyavikdv tvioswy elval 6 AAEKTPIKAE ONBETEPOC XAPXKTAP 00
VGPQKOQ. 6 dmoloc EmiTpéTel oA ebkoAmTEPOV, Tapd el T& KaxBapdg fhexTpoBeTind
M“Pﬂp\’nrmd otolyeia, Eva dhvooeldfi cuvbeopov TOAAGY &répwy &vBparog
BETRES Ty, Tov (BiotqTa abTiv Eugavilouv, ék t@v otoixelev g Tetéptng dudbog
ik TEpLodikod ouoThpatog, Kupiwe & &vBpaf kal kot BedTepov Adyov 1o muplTiov.
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6. 'O pérog Tod &vBpakog kai Tod muprtiov Eig TV dvoLY

‘H I81&lovoa ¢OoIg 1ol &vBpakog Kai 100 nupttiov TpoobiBel i alTd piay
tEéyovpav Béowy, peTafL TOV &\wv oToixelov, elg 1o dhov olkebdunua tiic DUoEWG.

To mupitiov, ouVvevoOpEvOV pE &AAa oTolyele, OXnUaTilel TOV dvépyavov Kéopov
TGV SpUKTOY Kal TOV TETPWUATOV. ‘O &vOpaf, ouvevolUEVOC pE T& GAAa OTOLXELS
oxXMHaTICEL TOV €vopyavoV k6ouov 1@V Lhwv Kal TOV QuTAV.

Ti elvai 8pwg adto 10 énolov mpoobidiL Thv IkavdTa elg Tdv &vBpaka va elval
pévov adtég, €€ BAwV TQV otoiyeiov, 6 anapaitntog dopikde Ao e Lwong GAng;

2. A. LAVOISIER (1745-1794) 3. J. BERIELIUS (1779-1048)

‘O &vopyavog Kkoopog Eelvan ouvdedepévog ut Ty Umapéiv Kov@V Xnuikdv po
siwv, dnA. popiwv Hikpol poplakod Pépoug, v & Evopyavog kéopo¢ elvat ouvde
sepévog pi v Umapfiv ueyoAopoplakdv Evooeny, al dnolal elval &mapaitntog mpol
néBeoic B TV Omapfv The Lwfic. Kal dxpBbs, 6 &vBpaf pévov ¥xer, p.ﬂaﬁ‘
Sawy Ty otorxelwy, thy Ixavémyia vé oxnpotily the peyalopoplaxdg évdioelg,
dmoiar elvar T napaltrov DAwdy dméeTpwpa THg whig : Aeundpata, vousdheivird
bEéa, dpudey x. &.

7. Zovropog lotoptkh Gvaoxénnolg tijg EEeifewg TG 'Opy. Xnuseias

Map’ 6rov 6 al bdpyavikal EvOoElg npobmfipyov Pepaiwg tod &vBphmou, obtod
elg koBapav KXT&OTXOW, T&G EyVOPLOEY oAb &pyd. "Amé Tolg makaiols Suwg xpd
voug, 6 &vBpawmog £yvdpioe &TA& dpyavikd obpata elg Syl kaBapdv katdotaoty
$mwe 10 olvomvevpa, ©¢ ougtatTikéy Tob olvou, 1o &fikov 68D, G cuvotatksvy ol
8€oug k. &. ‘H &Akooin "&moTeAET 10 MpdTOV Bpyavikdv odua, 16 dwoiov & &vBpd
roe &mepdvooev elg xabopdv  KOTGOTAOWY 8" &mootdfewg LupwBéviwv ooakxd
pouxwy BlaAvpdTwy. Katé 16 mpoTov futou 100 18ou aldvog yivovtal yvootd pé
pikd Aimn ki odxyopa. Kotd To Bevtepov fjulon obtod, amopovolvrar Gmo <o
Scheele, éx QUOLKBY TPOTOVTWY 1 yAuvkepivny, 10 OBpokuéviov, 1y Tavvivn, 16 TpLUyIKS
kol KiTpkdv 680 k. &. MNaparifrog & uéyag Lavoisier 8étel té&¢ B&oelg tig dpyav
KA OTOLXELTKTG &vohloeag xai dlamotdvel 81 ol dpyavikai Evdoelg Gnoteholvid
&né &vBpaxa, GBpoydvov, GEuyovov xal &ZwTov.

‘H *Opyaviky Xnueja Speg, O¢ emothpn, Beperioltal  katd 1oV 190v aldve
xé&pi el &g ¢pyaciag T@v Berzelius, Liebig, Wohler, Berthelot x. &.
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‘O Berzelius xpnotpomotel Si& mpodm™Y gopay 1oV dpov 'Opyavixh )ﬁ(npaiu, 'Eb
1808, el ooyypauu& Tou Bi& tob bmoiou ¢obomuatonoinoe 16 péxpl Tig Enoxig
€keivng &tafivountov OALKOV.

Thv énoyhv éxeivnv émoteteto 810 T& dpyavikd oOUATX mpoépyxovial Gmd TdV
Lwucoy kai QUTIKOV KOopoV, KaT' &vTiBeoy TPOg T &vopyava, T TPOEPYOHEVT €K 100
4puktod k6opou. "Exupiapyet Gxoun f yvoun, ot &év elvan Buvarth fj oOvOeoig Op-
YOVIKGY Evioewy ¢E dvopydvwv TololTwv, Biont Omapyel, @6 {dn dvetpépctpev,' pla
tﬁml'cépq BOVauLT, 1) Cwikn dovapig (vis vitalis), W émoia Blémel My ovvBeOY AUTOV
XXy dmoiav Sév Biabitel ¢ &vBpwToG.

4. F. WOHLER (1800-1882) 5. E. FISCHER (1852-1919)

‘O Wohler ouvBéTel Tp@dTOG dpyavikdy odpa € dvopydvav OAKGV. TOE}‘FD rpay-
Hatomote tuyaing 6 1828 Bi& Bepu&voews kuavikod &uuwviov. Ote xai & ISw.q
MG tohpd droun vée &moppiyn v Bewpiav Tig vis vitalis. Aexanévte £ PBpado-
TEQOV § Kolbe ouvBiter 16 &6 ikov 080, Elg & péoa 100 190u aidvog & Jey&hog
r&”‘UQ ¥nuikog Berthelot ouvvBétet olvomveuta, HUPHPNKIKOY 650, pEBUMKAY &AKob-
My, SEahikoy BED Kal MG OpyaVIKE TOpOTA. ”Exto“lte. tyraTeAeipn éplOtha‘H,‘ 1
Eapix 1ijc Cwikfic duvapewg kal &medeiydn 1, TtooOvV T& avopyava Soov kal T&
PYavike obpata, Onakobouv elg Toug adTolg XNHIKoOg VOROUG. -

‘O Kekulé, 1o 1859, 6pilet mpdTog v ‘Opyavikiv Xnuelov bg Anueiav 1OV
Saoeqy w0d &vBpaxog. 'Amé Tig Enoxic ¢xeivng 1§y "Opyavikh Xnueia dvami:oae‘im
Toxta, &' Evog xapig elg Tég mpodboug TG "Avopy&vou Xnueiag kad rﬁ._; tDl.._)omr,r;,
ﬁ?‘ Etépoy BE, yhpig elg Tag épyaoiag MPEYEA@Y EMOTNHOVQYV, o¢ 6 Willstatter 6

ischer, Baeyer, (srignard x. &

xupﬂKtqpmnxov i Taxomrog pé TV émolav  EfeMooetan § *Opyaviky Xnueia
elvay gq, 16 1865 foav yvwotal mepi tag 4000 Evdoewv, 10 1880 15000, to 1910

150000, 4 1935 350309, xoi aRuepov OTEpRaivouy Tég 400000.

8.5 onuaoia tig ' Opyavikijc Xnueiag diud thy Loy tol G&vBpwNoU

‘H XPnopowoinaig TOV Spyavik®v Evooewy, Tooov THV ebpiokopévay el TV Do-
OV, 800V kai 1@V .ouvBETLKGE TapaoKeualopivay, elval ebpUTED, Kai KGAOTTEL n&-
_ Qav éKﬁl‘]lmcw ¢ ouyxpovou Lwiig. o
; Méxp. npd Exatav LTy bEv Omfipxe OyEBOV dpyavikh  XMUKh Brounyavia.
?\E?Kq"'mq v Ogavoipwy fto dvarteBeipévn elg Tov Aoy, # BEYLC TV Bepu&T@Y
:m i) Tapaokeun oamovev iyévovio Bld MpwToydvwy utowv kai S v Poagiv

XPNOwonolobvTo povoy guotkal Xp@oTkai obaiat.
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~Extote, § &vantuflc THe xniikfic Prounxaviag tmépepev &VUTIOAOYLOTOV HETO-
uépowatv elg v olkovoptxiy kai xowvevikiy  Lofv, napéyovoa &pbova t& &ya8&
™m¢ elg TOV &vBpwmov: xavoipous UAag, Udopata, TEXVNTOV KoouTtooUK, TAQOTL:
k&g Ohag, ypouata, phppoka <. &.

Mapahifhog, 1§ ‘Opyavikny Xnueia doxorettal ut v onouvdnv kai Ty Eppnvelay
v Brodoylkdv gaivopévav. Ta dvuflotea e&puoxa, dia 1OV OToiwY xaTamOAE:
polvtal &oBéveion, ol omoton émi al@vae ¢Bagavicay oV &vBpwtov, 1) mapayoyd
dpuovev, Briapivdy, kAT elval ol xapuol tfig "Opyavikiic Xnpeiag el 16V Topéa abToV.

'Akéun omoubiotépe Spwg elva 1 onuaoia g "Opyavikiic Xnueiag Sk %
uéMov Tig &vBpwnétnrog. “H Bropnxaviky &vémroig, i dmoia xapakmpllel 16 Tpd-
tov fjutou o0 2000 aldvog, pe Ty CUOTNRATIKAY EKPETEAAELOLY TAV TPOTOV ALY,
Smeg T& meTpéaia, 6 &vBpal, & pétarha KA., odnyel poipaiwg elg v £EavThn-
ow adtdv. ‘O mAnBuopdc Thg Mg &¢’ ETépou aifaverat KOTé YEQUETPLKNY Tpdodov
wal guvendg al dvéykal Tig &vBp@moTnTog toramAaot&lovial Katd molov tpomov
Aoimov Suvato 6 &vBpwmog va dvtibpdon elc TV ouvexws alofnrotépav EMAELpY
v dnapaititoy UAGY Kal vé xepblon v ebnuepiav

TAv EAReWpy TOV &rapaititwy UAGV © &vBpwiog B& TV GvTipeT@Mion HE oLV
Beotv viov TolobTwy, EE UAKOV Omapxéviev v &ebovig :lc thv o, "Hbn, &mo
& MpoxelpdTEPa Kol EVBNVOTEPT UALKE, TOV &vBpaka, Tov &épa, Tovg dofeotoiiBoug
Kl 1& dveu &flag dmopplppata m&ong QUOEWC, i) "Opyavikd Xnueic ouvBéter mpo-
tovTa XpRopa xai edBuva kal Buvatal va ouviehéon elg Tiv Endpxelav EK&OTNG XW-
pag, yevikdg &t elg v ednpepiav alTig.
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EYITAZIZ TQN OPFANIKQN ENQZIEQN

1. ZVotaoig TV GPYaVIK@V EVOOEWV

Topgpovaeg mpog Tov HobBévix Spiopdy, Shat al dpyavikal EVOOELS TEPLEYOLY
&vBpaka, oyebov Shan mepiéxouv Ldpoydvoy, al mEpLooOTEPal TEPIEYOLY Kl 6Euyo-
‘.’0". mAelotan E€ abt@v, TéAog, mepiExouv kal dlwTov. ExToc aUtdv Spwg, mohhal
Evioeig mepiéyouv Belov, dhoyova, Pwogopov Kai OAlyal &poEvikov, oidnpov, wa-
YVAolov kol &ARe pétahAc.

Ei¢ 16 ¢pyaotiplov dpwe énetebydn f ouvBeolg dpyavikDY EVOOEQY Bk guppeTo-
Xfis kai tov CnoAoitwy yvwotdv otolyeiev, EEaipeotl BePaiwg TV ebyevhY depiwy.

Katwiépw meptypagetat i SAn ¢pyaoia, ) dmoic dmaiteltarl Hia OV kabopiopov
¢ ouotdoewe HIGE Gpyavikiic EvioEws Kal TRV elipeotv 100 popiakol tomou alTHC.

2, Ké&Bapotg thig dpyavikijg oloilag &mo tag Eévac Mpooui&elg

Mpé tiic dvarioewg mpémel vé mponynei cuotnuaTikoc kabapionog ol t€etalo-
Uevoy obpatog, olTwg WOTE V& elvar TeAeiwg Oupoyeveg kai amnihaypévov Egvav
Tpoapifewv. ‘O kaBaplopoc aTog Sid TG OTEPEG TOUATA YIVETGL KUPLWS ué v xpu-
OtdhA@ory, onaviGTepoy b pE v eEdyvwov fi v anootaliv xai GAhag peboédoug.
Eloa Oypd 6 KaBaplopog yivetal, oxebov amoKAELOTIKGC, Bia KhaouaTikhc drootéfewg.
~ BeBaiovpefa Gu # dpyavi) oloia dmnAhayn amé maoav EEviv npéauiv, £¢’
h“?“- HETX EmavelAnppévag kabapoelg, wapouoi&iel gTaBepdy onpeioy {éoewg, on-
Belov mEewe, eibikov Papog, elBixAv oTpogikiy IkavoTnTo, Seiktnv HlaBAEOEWG KAT.

H dvaruvoig 1y Spyavik®y EvOoEWY, | &oyohouuévn ué Ty &vixvevow kai Tov
TPoobioplopoy TGV OTOLXElLY, K TV OTOlwy ouvioTavial, Kaheital atougelanh bp-
Yavixd &uddvotg. Abtn Slaxpivetar elg THY TOLOTIXAY orotxelaxfy dvdivowy, Bk THG
Smoiag ¢mnreitan 1 dvixveuolg TG napouoiag GMAGC 10V Slagopwy otoiyelwy, xai
TV mecotuchy oTouEtaxy &vdabaty, Hi& The Omolag émZnTEiTon 1) MOGOTIKA oxéolg
Ty OToIXEl@Y, TGV OUVIOTOVIGOV Ty Eveaoly, dnA. 1y elpeolg TAHC tkatootiaiag ou-
mé:cemq TanTng. E

3. nolOTle] oroLyEtaki] GvE&AUOoLg opyavikiig EVROEWS

Katwtépw meprypagovial al péBodol AviyveLoews Thv ouvnBECTEPOV AMavIGY-
TOV gig teg Gpyavikag EVOOELG OTOIKEL@Y !

1. "Aviyvevowg dvdpakog (61" autic KaBopiletal Tautoypoves, £av i Evaolg
elve dpyaviky i Sxu). AbTy émroyxGvetan B tév drohovbwy uefobawv :

1. Avwd Beppixiic &moouvbéaews Tilg tvdhoewg. "Oha axebov 1& OPYaVIKE OQOUATO,
Sepuaivopeva dmovoia Gépog, &noouvtifevial, éykatale(novia uthav omoheippa €4
:_:ap“KDQ- Mopabeiypata yapokmpiotxd elval 1 EEavBparwolg TG OGKXEPEWS,
. Qv Beppavei loxupdc (o). 6), N &k 1OV fOAwv mapaliafn tév fuhavBpaKwy, KaT&

v eépp.cxvciv twv anovoiq &épog k. &.
ey 2. Awd navoews tiig ovalag elg Tov dépa. Kat' avmv. i ovole, Stav H‘fﬂ“m__“
lm Thovoia elc &vBpaka, xaietar U alBaiilovoav AOya' EQV be DﬂEpdlfm ¢
Togyé‘i TANOLGOWEY TERGYLOV TOPOEAGVC (iKoIvoy mé&to), Toito Ba peRav@lf Aoy®
&ﬂonﬂepévcu, elg Aemtov Hiapeptopdy, &vBpakog (ai®aANC).
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Al Boo &votépw péBobot elvon dopaheic pdvov émi Betixiic fxfaogwe. "Enl &pvn-
ki éxkPéoemg béov va OTGpn ¢mBefainolg Bid THG €v OUVEXEIQ TEPLYPAPOHEVIG
peBsdbou, ¢motnuovikdg dxpifolc.

3. Ak xavoews tijc odolag drwd Tob SBuybvou Tod mpoepyottévou Ex Tivog 6Eei-

AR Swrikod pdoov. Kara v péBobov tavtny, £viog Bokipa-
badsipa aépra otikol cwhfivoc, Beppaivetal pikpd moodTng £k Thg éeTa-

i Zopévng ovoiag pé morhamhaoiav mogdémnra Cud, omoTE 1
Spyavikl Eveotg dlaondtal kai O népywy &vlpaf kaietat
omo 100 dEuydvou 1ol CuO, wpdc CO,. Tobto, diepyduevov
§1° Oahkivou owhijvog, péow Tod mopatog Tod Sokipaotikod
owhfjvog, kotahfyel elg Boyelov Teptéyov Bé&prov G8wp §
&oPéotiov UBwp, To}dTolov BoAdVEL AoYQ oXNuaTiopod &bia-
AOTou Aeukod BaCO; fj CaCOs. 'Ex 100 BoAopatog toltov,
dviyvevetan § Umapéig dvBpakog (o). Ty

C+2Cu0 — 2Cu+CO,
Ca(OH),+ CO; — CaCOy+H,0

2. *Aviyveuoig 08poyévou. AUTH yiveton elg v iBlav
OUOKELRY, TaUTOYPOVLG HE TOV &vBpaka. Tlponyoupéveg 1
¢€etalopévn oval, Yy ouokeLn kol 16 CuO mpénel va omo-
otolv teAgiav Efpavaoly Tpdg &ropd&xkpuvoly Kal 1oV EAayi-

Zy. 6. otwv {xvev vypaociag. Kata v Béppavaty 10 U&pyxov HBpo-

yovov xaietoal S tod sEuydvou 100 CuO, oxnuatlopévav

UBpaTpdY. QGtol, GUUTIUKVOUUEVOL, ¢mk&Bnvrat OO pOj:)cpf)v otor_ynvlﬁimv. ele &

poypotepa pépn TS ouOKEVRAG Kal B abI®Y GvixvelETal i Tapoudla Obpoyévou eig
v Gpyavikiy ovaelav :

CuO-+H, — Cu+H,0

3. *Aviyveuoig &GoTou. Adtn EMTUYYAVETOL

1. "Ex Tiig bopfig xowopévng TeLxds,
v omolav dvadibovv, kalbpeval, ToAlal
alwtolyoL dpyovikai EVOGELS.

2. "Ex vfic dppwvlag, Tiv omoiav £k-
Aoouv al &Lwtolyet oboiat Beppalvépevatl
ut vatpdofeotov (uiyua NaOH kai CaQ).

‘H éxhvopévn Gupovia &viyvedetat :

a) 'Ex TG yapaktnelotikiic g dopfg.

B) 'Ex 1ol xuavol ypodpatog 16 6molov
rappaver drafpayeic £puBpoc y&ptng AAto-
tpomiou LT TV ETiBpaoiv Taltng (o). 8)-

y) 'Ex t@v Aeuk@v vepdv (druot NH,CI),
1& Omola OYMUCTICEL, £&v TANCLAOWUEY
AvoIKTAY GLEANV  TEPLEYOUOaV TUKVOV O-
Spoyhmpikav 66U,

NH,-+HCl — NH,CI
5y 7. 8) OCeidBikdv dvTidpaotnpiwy, 1w elvat
& dvribpaotipia Nessler kai Zéyyehn.

Té &viiBpagtipiov Nessler elvar Bikhupa Gboapyupolwbiolyou xakiov (Ky(HgJ)) kal KOH. Tedto
petd tis Guppovias i ™HV dupoviakdy dhatay bibel yporav 1inua xagtavéypouv. Té dvnidpaotipiov
Zéyyehn elval Budkhupa gopubAng kal AgNOy. EE adtod, tf) Embphost NHj dmof&hietar uéhav x&ro-
nIpoV Ag.

Al 800 dvwtipo péBodol &vixvedoews 1ol &fdtou elval dopoheic pdvov émi Betukiis
Exfdoewc. [MohuThokwTépa, &AAG T&VTOTE &opaiig, Elval | KOTWTEPW TEPLYpOGOpEVT-

WnpionoBrke amé To ivotirouto EknmaiSeuTikig MoAmkrg
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3. "Ex tRg 4vTibphocws; xvavod <ot BepoAlvou. (MéBobog Il assa igne)
Kot v péBobov tadtny Bepuaivopev Thv ¢Eetafouévny ololav pi TOAAGTAC-
giav moooTnTa pETaAAKOD kahiou (f vatpiou), OmOTE, ¢dv OT&pyn &LwTOV, OXNUGTi-
Cetat kuavioDyov KEALOV :
K+ C+ N — KCN
To tiyua mapahaufdverat &0 Ubatog, BN-
Beiton kad elc 10 BuiBnua mpootiBetal dlahuua

&hatoc ioBevols odnpou. gxnuat{ouévou atbn-
POKLAVIOUKOL KaALOU

6KCN 4 FeSO, — K,S0, + Kl Fe(CN)|

To mpoxdmTov Sidkhupa dguvitetat & HCI kol
mpootifBetat &hag 100 Tptobevelds atdnpou, OTOTE
oynuartifetat  kvavolv Tnua oLdnpokuavtolyou
orpou, T Kuavoby 100 Bepohivou, £k 100 Omoiov
Kai dviyvedetal f Tapouoia 00 &Lotou (0. 9) ¢

3K,|Fe(CN),]+4FeCly— Fe [Fe(CN)s L +12KC1

("; lcwrovxos &a]awxq‘
Eowsig + vaTOaBBES IS

4. *Aviyvevaig dciou: 'H dpyavi) fvoolg
Quvtiketol pE PETOAALKOY VETPLOV (i w&hiov),
dméte 16 Beiov, f&v Om&pyn, oxnuatilet Na,S.
To tiypua nopahaufaverat &u° Gdatog, BinBeital kol eic 16 Buinua AvixveLETaL T
Umaptic Beiou :

@) 'Ex 100 pthavog {gnuatog, 10 SwoTov Bidel B mpoaBxng dlahvpatog 6&ikod
HOAOBBOUL,

2358

Na,S4Pb(CH,C00), — PbS } +2CH,COONa

B) "Ex tOv perov@v xnhidwv, ik Ag,S, 1OV oxnuationévwv, tav otayoveg 100
SinBuatoc ¢mrteBolv émi &pyupds
ouATVHg émpaveias.

y) 'Ex Tfic Toppupoicdous Xpot&e
THv dmoiayv tudavifet Bua mpoobrkne
Blalbpatog ViTpoTpwIotkod vatpiou
(Na,| Re(CN),NO|).

5. *Aviyvevaig akoyévwy. Al
é'“l'(UY)((:n:\.-Etcm :

@) Ak ouvthfewns The obolag Wé
V&iploy, dmote oyxnuatifovrat Té &vii-
Otoya dhoyovoiya &hata. Toadta
Tapahaufévovtal B GBatog kal Hid
TpooBikng Biahvuatog AgNO, oxn-
Hotieton yapaxmplotikoy (Enua &

Aoyovoiyou dpyopou : ﬂ
NaX 4 AgNO, — AgX | + NaNO,
{¥v0 X=C1, Br,.J) * Zr 9
A B) Atk the mupoynuikiic ueBobov Beilstein. Kat’ admiv, tepdytov CuO  mepiTo-
9oetal Hi1éx gvppartog Pt kai, &pod tomoBetnff én’ adtol N TPdg &véhvoty ovoia,
Tpodral. MNapovoig &hoydvev 1 PAOE  ypwuartileTal mpaoivy, €k 1OV oynuatgo-
Hévay dhayovouywy Evidoeov ToD xahxkol.

H 6. 'Aviyveuaig puwopépou. H mpog &véhuoly obolor Beppaivetal pé TUKVOV
NO, bméte 6 puogspoc petarpénetal elg HiP Oy, <4 dmolov dvixvelETal EUKOALGC.
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4. MoooTikR oTOLY LKl GVEAUOLG dpyavikijg EVOOEWS

1. Npocdiopioyds évdparog Kal a8poydvou. Mpoluyicbeion moodtng Thg TPOG
&véhuoty ovoiac, KaToHTY ENpavoEwe, GVOULYVOETGL U Enpov CuO kai tomoBeteital
¢vtoc the OMe ToD oxfuartog 10 elkovifouévng cuokevfic. Kata tiv Bépuavory, & &v-
Bpaf xai t6 UBpoyovov kalovial, pe TRV bEuybvou 16 CuO, mpog CO, kai Gdwp -

2Cu0+4C — 2Cu+CO, Cu0O+H, — Cu+H,0

Ol oynuatioBévreg GHpatuoi wai 10 CO,, mapagupépsva OTH pedpatog 6EUYo-
vou, ouAAéyovial elg TpoluyloBeicag guokeLde, K TGOV OTolwy 1) TEOTN TEPLEXEL bYPO-
oxkomikAv ovoiav .y, CaCly fj muxvev HeS04, f deutépa S Bidhupe BhoEw(. TLY-

02,H20C02 Oz CO2

>y 10

NaOH, ikavijg v& ouykpatian o CO, : 2NaOH4-CO, — Na,CO,;+H,;0. ‘H alénag
100 Bapoug avThV BelkvOEL, Katd ouvéTElay, T& B&pn 1ol oynuatiobéviog Ubarog
kal 100 CO,. 'Ex t@v beboptvmy autdy, 51" GMAGV UTOAOYLONGY, ECPLOKOPEY TRHV
twl toig Exatov TEPLEKTLKOTNTO THG bpyavikiic ovoiag elg GvBpaxa kai UBpoydvov.

Hapdberype : 0,8 gr dpyaviniig évircens, dlbouy 516 Tijc & wrépw pebdbov 2,2 gr
CO, xal 1,8 gr H,0. Hole ) &nl Tolg °/¢ meplexTivdINg Tig Evioewg el C xal Hj;

44 pr CO, meptéxouv 12 gr C 18 gr H,0 mepiéxouv 2 gr H

l
|
|

2.2 Vi 1,8 S
- ¥%=06 gr C ¥.=0,2 gr H
"EMOpEVLE 0,8 gr tvioewe neptéxouv 0,6 gr Cxai0,2gr H
100 Wit s
x =75 gr C $=25gr H =

"Hret, ) Eveote mepiéxet 75 C xai 259/, H.

2. Npoadiopioidg atéTou. o) "Ex 7ol EAevbépou Glwtov (péBodog TJ u wm a s)-

MpoluyloBeloa ToooTNe The Tpag dvdiudty ovoiag BEPUOIVETOL PHETS TEPLOOEIOG
Cu0, el pedpa CO, évide ouokeviig (ox. 11). &x TAg omoiag &enpédn TponyoupEveg
& &np. To CO, mpogpyetal £K Thc biaomdoewe 100 £VIOC THG OUOKELRG eUpLOKOpE-
vou NaHCO,.

‘O &vBpa kai 10 Udpoydvov kaiovial, dandvaile 100 6Euydvou 100 CuQ, mpoc COy
kol H,O éve 1 dlwtov Mopaubve: ratd 10 mAed®rtov €hetBepov. T& Tuxov oxnuatt-
Lopeva OEElbLa oD Gritou dvdyovial Omd Bepuatvopévng omeipag xoikoD, Tomobe-
TRHEVNS €lc 1O &Kkpov ThHE CUOKEURE.

To oynuatlopevoy Giwrov GUAREYETOL €VIOC OYKOUETPNUEVOU CaAivou owhijvog
(&L@TOUETPOV), N TEOTPOHUEVOL fvtde AEKGVIG TEPLEXOVOTC TWKVOV Bléhupa KOH,
pdc ouykpaToLY ol 20;-

Metpodpey 16v SyKov 100 cuAAEYEVTCG dldTou Kol Gvayopey aUTov UTS KavoviKAg
ouvBnxkog. 'Ex o0 ELg s8éutoc dykou Kal 100 yvwotol uoplaxol P&poug T0d &lwToL
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sbpioxopev 16 Papog abtod, O GrhoD B¢ Lnohoyloped kel TAV ini toig %o TEPLE
KTKOTRTG THG Gpyavikiig ovolag £ig &LwTov.

Hapaberypa : 0,5 gr épyavixiic ivwoewg 5(Souv, bia thg peBdbov Dumas, 160
cm® N, petpnfévra Hmd xavovixag ouvBénag. Mola f) &nl Toig V neptenTiRéTNG s
ovelag clg &Lwrov ;

28 gr N, xatahapféavouv 016 K %. &ykov 22400 cm? )
X . 160 em® X = 0.2 &F N,

0,5 gr dpyavikijg £vOOEWE Tt éyouv 0.2 gr N o =40

100 W |

"Hztol, wﬁrd:p\,}avmr‘] fvwote meptéyel 40 Glwtov

Goyay T .
A

Na HCOs ovéa Cul

cul

. N

8) 'Ex tig oynpatibopévns dppoviag (pEdodor Kjelda h1). "H fEeralopévn

oboia woietal ute mukvel  HeSO0., napouoia KaTaEALTOU Hg Toé eig v dpyaviknv
A i Et 4 Av W

#vwoly mepLeynuevov GLwTov, HETATPETETOL TOTE EIC (NH,),80,. Tolto, petd try oLy,

) STMOTE £ ) ot ¢ N 5

napahapfaveral B UBatoc kai mpooTiBETal NaOH, onéte éhsubepolTan Grplog N H, :

(NH,),S0, +2NaOH — Na,50, + 2H.0 4 2NH, 1
‘H NH, owfipaletal éviog Gplopévne ToooTNTeS b'.lct?\L'thITch.:’n‘.fruu YVWOTAC
TEPLEXTIKOTYTOC, KOl tEoubetEpOVEL HEPOG avrod. A& Ttp-’JtJﬁmplethlf' E'M‘. "FPEC!'-UF.I(J(.:
100 6Efor, AYKOUETPLKGC, EOPIOKETAL A moedTe TS aXNUGTILOUEVIS GHHOVIAC  Kat
£E atiic 10 GLWTOV.
‘H npog avéhuoty cuota Oepuexi-
nevat £lg Ha80. 10 STMO10V,
Ex 1ol Papovg Tob BaSO,

3. NpoadiopIopos Befou (pEbobog Carius). ;
VETQU pETd TIUKVOD vitpikoD 6££0G, STATE TO OElOV HETATPE
Si& mpoobnkne SlaALPETOC BaCl,. Hiber (Cnua BaSO, E
€lpioketal § TEPLEKTIKOTNG NG Apyavikilc EVOOEWG elg Belov

4. Npoodiopiopds dhoydvou (nEGoboc Carius) H E’EETGCUPE”’L_::;’:“'.__GEP;
Uaivetal peté TukvoDd VITPLKOD aftoc, mapouvoix AgNO,, OTOTE U)U]l‘f‘ '[::f(: o :'E?Pl_
dhoyovoiyou &pyvpou, ix to0 Pfapoug tol omolou GrohoyiGeton ) €T T L
ExTikoTng 1ol &hoyévou ELG TRV Gpyevikiy Evwatv.

5. 'Aviyveuoig Hai npoadiopiouds Tob SEuydvou. Koitol 18 r)sl»r?:r\'knil:aét
&M1& KUPLOTEPS OUOTETIKG TGV Gpyavikdy tvgooeay; BBV ORERXUL hU-:.-”-‘?J
BoBol, otte Hid THY &vixvevoy, oOtE Bk TV TOTOTIKOV ﬂp”“é'OpL?pé;' it . 1"v70pyc-

‘H napouoia tou &moBEIKVOETaL Kal i &1l 101 o d"’ofhowa A, ff qém TCiC
ViKY Evwely Cmohoyiletan Bl GQaiporwe &mo t00 100, 100 &BpOIOUATTE ]fv ‘
o Gvahoyicg 1OV GAAQV gTolIYEiwV, TGV CUVIOTOVIWY Ty Gpyavikiv EVEOIY:
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12 EYPEZIZ EMIEIPIKOY TYNOY

Tapaberype : Na edpedf] #} Exatootizia cbotactg be yavikiig éviaews dmotelovpévng
émd C, H xal O, tiig énolag 0,364 gr ébwoav 0,528 gr CO, xal 0,252 gr H,O.

44 gr CO, nepiéyouv 12 gr C 18 gr H,0 meptéyouv 2 gr H
0,528 X 0,252 %
¥ =0.144 gr C $ =0,028 gr H
‘Enopévag, 0,364 gr 1 tvioewe meptéxouv 0,144 gr € kod 0,028 gr H
100 b Xa

"Hrot, § tkartootaia o0OTaOLS THG Eveoewcs elvar: €C=39,56 */, H = 7,69°/,
xod O = 100 — (39,56 4 7,69) = 52,75 9/,.

5. EDpeotg 1ol éumeipikol timou dpyavikfig EVOoEwS

‘Epmelpindg Tomog KoAeital & xnuikdg toTog, & 6molog Bewkvier 10 elbog OV
otoleiwy, £k TOV 6ToiWV OLVIOTATOL pia ¥Nuiky Evwolg, O¢ kal v &vahoyiav TGV
&topwv THV ototxeiwy, &g 1O poplov aotic. 'Exgpaler bnh. v wototikiv Kai To-
OOTIKAV OVOTOLY THG Evioews, &yt Bupwg xal Tov dxpifff &piBuov 1dv atdpwv Ttob
popiou tnge.

Ata v ebpeowv tod E.T. xnuikfic évioewe épyalopeda Og EERG :

1. 'Eav yvopifupevy TRv ékaroomoiav sueraciy Tiis Evaoswg

A’. Atcupolpev Thv émi Tolc Ekatov dvahoyiav Exdotou oTolyEiov Tig Evioewg,
S1& 1ol &roptkol Bapouc avrod. Ol mpokiwrovies Gpibuol Hetkvoouv v &valkoyiav
1OV ypappoatopwy €lg 10 ypapupopdplov Thg tvooews, 1) omoia elval kai dvaloyia
1Ov &topwv elg 10 pdplov adTig.

B’. Tnv mpokumtovoay dvohoyiav Tpémopev el drepaiav, Blaipolviec Toug ebpe-
Bévtag ouvteheotdag i 1o pikpotépou ¢€ adtdv. "Edav 1y tpokdtrovoa éx T Slat-
péoews GmAovotépa oxtol biv elvar drepaia, MoAAGTAATI&LONEY Emi 1OV ULKpOTE-
pov &képatov &piBudv, iva xataoti) dxepaia.

Ol mpokumrovies oltw dxépatot &pbBuol Exkpp&louv v dvaloyiav, OTO THv
éroiav 1& &topa ék&otou otolyelou eloépyovral elg TO poplov THG EVOOEWS.

Mapdberype : N& edpei) & E.T. évdoewg, f) mosotind &vdAuvaoig tiig moiag Edwae
& ¢Efic dmotedéopata: C = 75, xal H = 25°/,.

7 : 25
AT (6 —]:— = 6,25 ypaupodtoua H = —aae 25 ypoppodtoper
. 6,25 25 ¥
B C = %5 =1 H = %25 =q Hrtot, 6 E.T. elvau: (CH")K.

2. 'Edv yvwpilwpcy 1é oxerikd B8apn, Und va dmoia ta oroiyeia €x 1OV dmoiwy
&noreheivan §f Evwoig, cioépyovral npdg axnuarnicpdv dpiopévou Bapoug auriig
A’ Alxpolpev T oxetikd PBapn 1@v grolgeiov, ik OV dvtiotoixwmv ATOUIKGY
v Baphv. !
B’ Trv mpokUmrtovoav avahoyiav ypaupoatopuwy tpénopev el &kepaiav, Sial-
podvteg To0g ebpeBévrag ouvieheotds ik tod pikpotépou £ aldtdv.

Hapéberypa : Na ebpebij & E.T. &vidsews, 5 gr tijg dnolag mepiéyouvy 4 gr C ual 1gr H.

; 4 1 :

@ C=—5= 0,33 ypoupo&rouc H = —— = 1 ypaupo&ropov
TR oyl _ "

B C=g3pr=! H=333=3 ‘Hwo ET(=(CH)x

WnoionoBrke amé 1o ivotirouto EkmaiSeuTikig MoAmkrg



EYPZZIZ MOPIAKOY TYIIOY 13
6. EUpeoig tod popraxod tomov dpyavikfic évooewg

Mopiaxdg thHmeg Kaheltal & XNUIkOg TOTOG & Omoiog kppalel, TARV THG ToLOTL-
k¢ kai Tocowxfc oLOTdoE®S, Kal TOV GxpLB3h GpiBpdv TV dropwv, ta dmola &no-
TehoOv 16 popiov Tfg EvOoEwg.

1. Eiipeoic Toii popiaxod témou €x voi éuncipikod Timou Kai Tol popiakold 8apoug

Mpoc 10010, €lodvopey 16 M.B. pe tov E.T. xat dviikaBiotdpey eig tov TEAEU-
Taiov & oVuBola, Bid 1@V A.B. 1Hv otolxEiwy Ta éTola napieTolv. Ty mpoxkimTOUL-
oav éEigwoty ADOUEV GG TPOG X-

Hopdaberypa: Ioiog & M.T. évdoewe tig émoleg 6 E.T. elvar (CH,0)x xal 78
M.B.=180 ; a

(CH,0)x=180 (124-2+16)y =180 30=180 «xai x=6

“Apa & M.T. elvat (CH,0), R CeHyaOy.

2. Ebpecig Tol popianod vimou dvéoewg am’ eubelog éx TS Exaroorimiag ou-
ardacewe Kal Toi popiaxod 8apousg

Hopdberype lov: Ni ebpebfi 6 M.T évaoews, tig brnolag N énatootiala cbotaoig
elvan 83’35 of, C xal $6,65°, H, & 8¢ M.B ¢lvaL 72.

100 gr évooewg meptiyouv 83, 35 gr C I 12 gr G elvat 1 ypappo&tonov
72 gr (=1 mol) X 60 X
x =60 gr C ¥, =5 ypappodaropax C

100 gr évdoewd meptixouv 16,65 gr 11|
72 gr W

‘Emopévag £ M.T. Tijg Evooewg eival CiB g

¢ =12 gr H, fjtot 12 ypappodtopa

Napaderypa 20v. Znreitar & M.T. pudg évioews, tii¢ émolag M| éxatootiala ab-
otagig elven : C = 76,57°(, H =643/, O= 179/,, © 8¢ M.B. = 94,108,
o

‘0 tomoc The Evioews elvan Cx Hy O: FvBa x  kai z ol delkiar TV otot-
Xeiov C, H kai O &vuoroixws. ‘O Omohoylopos aOTdv yivetal dg EEfc: )

T& ¢ni toic éxatov Bobivra Pépn 100 C. H, kai O elval &vahoya TV Papdv
@V grolyeiwy QUTBY TOV TEPLexOpivmy ElC TO ypapuopoptov Tfig Evooewg: 12y, ¢
Kai 16z.

Lt . ]ZX - ¢ . EQL
L o v R
Al Epappoyfic yvworiig i8tétnTog tidv GvaAOyLOV TPOKUTTEL
2 . W . 6z 12X+ -+ 16z
76,57 6,43 17  76,57+46,43+17

'AMNG 15 &Bpolopa TV Bpwv Tol &p1Buntod el TOV TEAEUTAIOV Abyov looDtat
B¢ 16 M.B. (=94,108), évd tod mapavopaotod w100, Zuvemid :

12y [V 16z _ 94,108

76,57 5,43 17 100

. 'Ex tOv &vetépe oxtocov edpiokouev T&G TiHag X = 6, = 6 kai z = 1. "Apx
¢ M.T. elvar CH,O. ;
Bupmépacpa: Awd Tiv ebpeoiv 1ol &ptBpob TOV &TOpwY EKGOTOU OTOLXELOU, elg
™ péplov wdc Evioews—Tpde mpoodioplopdv o0 M. T. aoTic—te’ Goov Bibetal A
tkatooniaia ovotaolg kal 10 M.B., ¢papudlopev THY Ox€ow :

—

'Atop. Béapog oTolyeiov X &yvwaotog dptBpog &tdpwv s M.B. EVDOERS
"&mi toic °/, dvahoyla To0 otoieiov Eelg TV Eveow

WnpionoBrke amd To ivotirouto EknmaiSeuTikrg MoAmkrg



14 EYPEZIZ MOPIAKOY BAPOYZ
7. Ebpeoic ToD poprakol Papoug dpyavikiic EVHoEwg

1. Elipeoig Toi M.B. awpdtuy depivv | Suvapévoy va éfaepwdoiv

Topgovme Tpdc tév vopov toh Avogardo, Eva YpRpoRGpLOV TTAVINE CWMXTOG,
elg Thv dépiov xatdatacty xal Umh xavovixds ocuvBixeg miboewg xul OGepuonpaociog
(760 mmHg »al 0° C), watarapPdaver dysov 22,4 1t, Oltw, 160 mwpofinua tfic edpé-
‘ewe ol M.B. &vayetan elc tov mpoobioplopdy tol Bapouvg 22,4 It tol depiou,
omé K.Z.

Elc thv npdEw, Sud thv cbpesiv o0 M .B. obpatog éeplov # Suvapévou vé
&Eaepwhij, edploxopev, OO Tuxoloas suvBhxag, T Bdpog Tuxdvrog Symou Tob &eplou
# tov drpdv tig obolag (dnA. TAv muxvétnra abt®v). 'EE alvtol, 1o M.B. ebpi-
oketal did TdV dkohovBwy dVo peBodwyv :

A’ 'Avdyoprv Tov Byxov Tol depiou, Tov petpnbévia el tuyoboog ouvbixag,
Omé xavovikdg Towabrag xal xatémv, & anAfig pebédov wimv TELdY, ebploxopev T
Bdpog tadv 22,4 It adTed.

‘H dvayoyn elg K. Z. yivetat 81" épappoyfig tol wmou (1), & émoiog BibeL v
aytowv mEgewg dykou xal Beppokpaoiag Bedopévne palng Gepiou

il

[ PV, BV |
1 o = — |
L T, Iy |

“Omouv P,, P, al méoewg, V,, V, ol &ykot xai T, T, al &méiuvtol Bepuoxpa-
olot Thic pé&ing depicu elg 500 BLAPOPOLE KXTAOTHOELC.

Mopéberype: 1 It deplov Tivég, elg 24° C xal 742 mmHg zileowy, Cuyller 1 D&
gr. Molov t& M.B. altob;

ay v, =11t Va=: | !
P, = 742 mmlig P, = 760 mmHg Vi= [,'}fi')l' = 747;2'.7!“?53 —0:89 Sl
T, = 24 4 273 = 2979K T, = 273° K LiEs Fre

P) 0,897 1t &epiov ums K. E. Luyitouv 1,045 gt |, — 1045224 0
2,4 1t X | 0,897

"Apx, 10 M.B. tol &eplov elvar 26.

B’ ‘0 OmoAoyiopds tod M.B. yiverat émlong xal éml ) Pdoer Tel vépouv- tav
Ibavixéov deplwy, oupplvwe Tpdg Tév THTOY ¢

’

PV = nRT 3mouv n = Mn.iﬂ. = ép1Bpds mol.
‘Emopévag, PV = Ml“é RT kai MB = —%— Fi)]-' (23 W8S % = D mukvétne,
i
< O B
MR WRm 5
frav RT
OUVET®C MB = D—5

Mopaderypa : 1 1t &eplov Tivog elg 24° C xal 742 mmHg nleawv Quyifel 1,045 gr. y
Ioiov 1o M B ab10b;

D = 1,045 grflt T =267 K MB — 1.045.0.082.297
742 1t.Atm } = 0.973 =26
— i) =0,082 ——8M — '
o= ey = AL R Mol.grad
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EYPEZIZ MOPIAKOY BAPOYZ 15
Té M.B. éeplov Omohoyileran, Téhog, &x Tic oxetixfic munvéTarog adrod l.'u_c
Tpdg dAAo déplov yvwotod M.B., cuppdvwg mpdg ToHv ThHTay @

| M.B.=da.(MB}a |

8mou da elvat f| OYETIKA TukvoTne ToD deEpic ¢ mpdg &AAo &éplov A (Bnh. O Adyoc
ToD B&poug dplopévor Sykou Tod Gepiov Tpdg To fapog (gou Sykou Tol depiou A)
Xai (MB)a 16 M.B. 100 depiou A

M.x. 'Edv dibetar /) oxerivh) muxvétng &eplov dg mpdg o Ldpoydvoy (dy ) 10
M.B. attob etpioketal éx 1ol Tomou: M.B.=d, . 2

‘Edv 8ibetal | ayerixd munvétng Geplov dg mpdg tov dtpoopaipindy &épa (d), T
M.B. o100 ebpioketal éx 1ol tomov: MB. —d .29

“Omou 29 elval 16 OmoBetikdv M.B. 1ol druoopaipikol &épog, Bnh. 16 Pdpoc
€l gr 1@v 22,4 It aitod, ¢me K.E.

2. Elpeoig 160 M.B. owpdrey Suvapévuey vé oynuarigouv poplakd Siahopara

L. Ak perpicewsg 1iig Gopwtikiic midsews Hiahipates Toll oopatos, 1ol dmoiou

Cnrr—.hm 1 M.B., ovppovws mpog tov tomov PV =nRT. 'E{ altol mpoxOmtel &t :
M. B = ™ RT I
Ty P [
i 1

V=4 Sykog 100 Stahbpatog, P = dopwtikn mieowg, T = 1) dnoiurog Beppokpaoia.

2, "Ex 7ol vépou Tobd Raoult, Si& petproswe the dvugooens tol . Z. (le-
Otookomk®g) K THe Tamevdoews ol .01, (Kpuookomk®C), THY OTOlaV TPOKAAED
CuyioBeioa woodtng (m,) tfic odoiag, Thc dmoics Inreltal té M.B., dtav drakubij elg
thﬂpévnv noodtnta (m,) Biahutikod péoou.

|
om0
| BB =R m,. At

BvBo : At = N avigworg tob Z.Z. (f fjraneivwoig 100 2.[1) kai K = otaBepd popia-
Kfig Gvuphoeng (f Hoplakfig TaNEVOOE®S, BIGPOPOC TG TPGOTNG), EEXPTwEVN EK THC
PUoEWE ToD BiahvTou. ApBUNTIKGS [ooDTar pE THY &voynay To0 Z.Z. (i v Tane-
V@O 105 Z.MM.) v énepyopévny, btav 1 mol ovaiag Slahubi elg 1000 gr dtaiutou

MLy, 8i& 16 UBwp W otaBepd poptaxiic dvudmosws eivat 0,521 xal § otabepd
Hoplakiic tameivooewe 1,853

L3 Eipeoic roi M. B. XNUIKAG évooews Si1a ynpuikoy pedoduv

Me iy BorBelav ynmuik&v peBddov edpiokopev 1 M.B. ynuikfg tvaoewg, édv
QX'IPG'ricmpev Oplopéva Tapdywya aUTHC kai mpoBduev év ouvexeia Eig Thv Tooo-
TV 1wy dvéruoty. ;

- Mopdderypa: N& ebdpedfi 16 M.B. povoPaoucod 6Eéog, o pet’ dpyvpou dhag Tod
lou mepieyer, qupepdvwg mpdc & Bebopdva Tig dvaldoews, 64,7¢/, Ag.

& 'E¢’ -8oov 16 680 elven povoBaotkdy koi 6 Ag poveofevig, Emetan 6t 1 molted
hatog B Tepiéyn 1 ypappodtopov Ag (=108 gr).
"Hrou : 64,7 gr Ag mepiéxovran elc 100 gr &hotog 8 0= 1‘0890 = Heiigr
108 X | 64,7

'Eﬂcpévmq 16 M.B. 100 &hatog elvar 167 kai 16 M.B. tob 6féoc B& [oolton pi
a6, oy &paipéowpey 16 A.B. 100 Ag (=108) kai mpocBicwpev 10 A.B. 100 H (=1
™ émolov dvrikatéotnoev & Ag: M.B. 8Etog = 167 — 108 4 1 = 60.
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16 AZKHZEIZ

AZKHZIEIZ

A’, 'AoOKRoEIG elpEocwg éraTogTicias GUOTACEWS SpYaviKig Evooews

1. 0,26 gr dpyuvixilg Evaoeng rawdpeva mapéyovy 0,88 gr CO, =ai 0,18 gr H,0. Toia
1 Exavnotiaic svoTaalg THg EVOHOEWS; (*Ax. C=923°%, H=7,7")

2. *Ex tig avakioewg 100 gr Soyavixfic évidoewg, amotehovpévng £E avdoaxog, Hdpo-
yovou xnai OEuydvov, ghiqpimoay 146,66 gr CO, xai 59,94 gr H,0. Iota § fxatooriala
ouotaaig adTig; A C=40"/q, H=16,66"/s, ©=53,34 /)

3. Tléaov Toic °fo GLOTOV TEQLEYEL pia doyavixn Evoag, 0,2108 gr tijg dmolag Edwaav
S tiig pedddov Dumas, 41,3 cm? N,, ovkheyévrog Unegdvo drakiuatog KOH, ei¢ 14°C
xai 750 mmHg mieow ; . "An: 22,9 )

4. 1,1 gr doyavixfig EVGOENG Sidovy, xata v pédodov Kijeldahl, NH,, 7 énoia i0-
yereveTal eig doyelov nepLéyov 50 cm? Swadvpatog H,SO, neQuextidTnTog 5% AT OYROY
wat éSoudeTepuivel pégug uvtol. Oud v éEovBetépmory TG neploaeiag 108 dE€og AmnTI
#noav 25 cm? Swwhipatog NaOH neoextixotnrog 6°/y »av Sywov. Na eboefi # éni toig
0/p MEQLEXTIXOTENG TG Evdaewe elg ATwTov. (*Am. 17,18°%/,)

5. 2,5 gr dewotyov dpyaviniic Evdoewg mapégovy i tig nedodov Carius H,S0, £
<00 Gmotov, Bid mgoodjumg BaCly, ximeer (tnua 3 gr. Na eboedi 7| #7L ToLg *fy TEQLERTL
xoTng Tig Evioewe eig Delov, ("Am. 16,48 *[o)

6. Kata v (i'vlﬂuuiv doyavixdlg EVOOENS 0.2243 gr aitiig Edwoav dua ravoeng 0,59
gr CO, =ei 0,1125 gr H,0. ’Aq’ étéeov 3,59 gr i avtig Evidoemg Edwaoay appwviay
Txaviy vi éEovdetepon 75 em® Suahdpatos H,S0, aepextinétrog 13,7y xav’ Byxov-
Téhog, 0,8974 gr alriic ghwoay 0,7168 AgCl Na eboedi | éxavootialn olotacig TS
EVOEWS. * . ("Ax. 66,78, — 5,57 °f, — 8,17°%/, — 19,75 °fy)

B’. 'AOKAOCIG cUPECEWS popiaxoi Gapous xai popiaKoil TUNOU épyaviKiig EvOoEWS

7. Aiderar fvwoig negiéyovsa C =12,75°,, H = 2,1°/, xai Br =85,15°/,. Elg teono
xpaoiav 140° C xai mieow 760 mmHg, 1 gr tic évioeng vatahapfaver Oyxov 180 cm®
Na eboedi & M.T. g éviboeons. (’An. C,H,Brd

8. 1.egr dpyavixilg EvAOEWS, suviatapévng 3E C, H xai N, ratomy avaivoewg EdmoeY
2,838 gr CO, xai 0,675 gr H,0. ‘H oyeTixh muxvoTNg 1OV ATROY abtiic ebpédn Tom w08

3,23. Na ebeefti 6 M.T. =g 2y Aoy Evdoewe. (CAm. C,H,N?
9, *Ogyavixi) EvoOlg TEQLEYEL 750/, C nai 25°o H, @ oxetied 8t muwvitng aduilg 06
xpdg DBpoydvov elvay 8. Na eboelh 6 M.T. abrie. (CAx. CHJ)
10. Awdhvpa  zahapooaxydQov, xepiégov 10 gr dva It, magovowiler bopmTuedy nieaw¥
tomv pé 500 mmHg eig 0° C. Né ebpedii ro M.B. vob #ahOROGARLEQOV. ("Am. >
11. “Ydgoyoviviroak meguéxe 83,35 %, C. "Ev Mivgov dtpdv aivrod imo K.E. Guyite
3,214 gr. Na eboedf 6 M.T. wiig EVIOEDS. (CAn C Hyl

(MoA. Mnx. E.M.T1. 1955)

12. Munuuen dpyavuen) Evaoig Eyer v andhovbov éxatooTiaiay abotagiy: C=40°s
H=6,66"°/,, 0=>53,33°/,. Aletar iniang 6t 300 mgr abviig elg Segpoxgauiay 1300 C ot
aisow 755 mmHg idovv 166 cm® dipdv. No ebgedi &6 M.T. tiig £éviaewe. )

(Papuaxevtik xoA Mav. Bg0. 57) : g (CAm. C,H.Or)

13. Katd thv ovouyelaxiy Gvdivoly, 684 mgr 6Q~(uvtlxﬁg fvdhoeme, GroTELOUREVNS #
C, H xai O #dwoav 1,036 gr CO,, x»oi 0,396 gr HyO. "Ag’ éxégov 1| Sudvorg 9,24 g
g évioeng elg 100 gr H,O énégpegev Taneivway 100 Z.I0. »axa 0,5% C. Na r-:_{xoeﬁ'ﬁ“
MT. g évioemg. (CAn Cy3H;, 00
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