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KEDAAAION A’

EIZATQT'H

‘Ooyavixh Xnpeia, dpyavinal évadoerg. "Onwg elvar yvootdy
amd v "Avépyavov Xnuetav dhéxdnpog 6 xbopoc, 6 bmotog wic mept-
Badhet, amoteheitor dmd Tk 92 orouyela xal tde Svdosic adrév. TAmd
Ta 92 otouyeia 6 &vBpak Saxpiverar Téoov Sk T péya mATloc TéV Evd-
oewv Tag omolag wapéxel, Goov xal S THy omovdubryra adrdv. Of
3bo adrol axpiBdc Adyor emﬂcx?d\ouv Ty EEdTacy Thv evaoewy ol dv-
Bpaxog dmd Braitepov xAdSov Tig *Emorhuye.

‘0 Buritepog adrde xAddog dvoudletar *Opyavindy Xnpela xal
ai évaoets To0 dvlpaxog dpyavixal vioerg. Eig tac dpyavinde Evdoeg
3tv cvurmepihapfdvovral To povoleidiov %ol to Sofeidiov Tol &vBpaxoc,
70 dvBpaxindy 6D nal Td dhata adrol, T& émolx EMAwere ol dEetdlet
7 "Avépyavos Xnueta. e

Merald @v dpyavixdv Evdoewy xal TdV dvopydvey TodTmv—rav
Evdoewy 3nh. Ehov TEY ENhwy oToiyclwy Extde Tob &vBpaxoc—yveptlo-
wev chuepov éTu 8dv Omdpyouy Bepehidderg Sragopai. Mahatbrepov Buwe
yiveto dextdv ém Omdpyouv Torabrar Sxpopat, Emwg m.y. TS Yeyovde
8t i dvépyavor évdoews elvar orafepat, 8yt Buwe xal af dpyovixal,
6rL al dvbpyavor Evarcels Taproxevalovar edxdrwg eig o dpyaathptoy,
By Buowe xal al dpyavixat. Ak Tae Teheutaias misteleto $Tu dmaiTei-
o idrovtépar Sdvagug, N xahovpévn Lwuh Sbvapig (vis vitalis), v
omolay 3tv Siébetev 6 &vBpwmoc. “Ohan adral al Srapopal xatéreoay pia
Tpdg wiay, oNuepov 3¢ yvopilopev &t f *Opyaviy Xnueta elvar xrdSog
i naBopdc Xnuelag, pévov 3¢ 6 péyag aplbude tév dpyavixdv Evés-
cewv—rept 0 1.000.000—Evavre tdv Mywv oyeTixéic &vopydvewy
—mneptmou 50.000— xat ) peyady cmp.amioc ToAAGY  dpyavin@dy Ve -
cewv EmBddhouy Thy EEtacty TEHY coudTeY abtiy &b Buitepoy x)mn—-
Sov i Xnpelac.

Té metpéhaov, %) Layapig, T& Almn xad t& EAaua, ¥ vapBaivy, o
xaoutoolx, af Brrapivar, t& DDT x.&. elvar dpyavixal évdoews. Ta Ary,
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& Aeuxdpate xai ol S8ardvBpaxnsg — Bha ohpaTe Bpyavind—G&moTE-
Aoty Suod pi T G3wp xol Gpropéva dvbpyove EhaTor TR DL CLETA-
g ToY Spbpwy Tpopluev.

Tooéhevorg xai Siadooig TV deyavik®V gvdoewv. Tlok-
el ded Thg dpyavinds EVOOELS elvon edplToTo StdeSoptvon eig Ty Po-
ow. Ymdpyouy 3 d svoraTixd elte {oav i PUTEY (Atren, AsvxOPATE,
dpyovind OEEx, SdatdvOponeg %.&.), glte QUOLKGY gmobepdtav (&v-
fpak, metpéhona). “Ohae o ypwoTurat, €6 i bmotag dpeihovy 70 PO
wbrew Td UXAa, ol xxprol wol T& vy, mepartépw T alpo, & obpo
%ol ) oAy Tév Chov clvow cdparta dpyavuxd. * ANha Téhog dpyavuxal
svdoeic dveupébnoay sic puawxd TpolbvTa elc BAdyroTa Tood:, slvat dpwe
Grapattnrol S Ty REVOVLITY dvdmerubwy xal 7\5!::009@« TTOVTOE LWVTOG
dpyaviopol, bmwe ol Brrapivoy xaib af Sppbvat. '

'EEarperind peydhog zéhog dpBudg dpyavikdy Evdoswy EyeL TTapo-
oxevachi ouvBeTinde el T ¢pyaoTpLE 3 T EpyooTAOL. TuvleTindc
Eyouv rapooxevact xal TONAR QUOLXE TPOLOVTA, # onpacte T@Y ooty
xal uo 1 THmow o tbooy peyddy, dote Ta puowd TpotévTa V&
) Emopxoly Sig Ty xddody adTéy. Obrwe &v xal OdpyoLY xal elg
v Doow TopROREVALOVTAL chpepov xai ouvdeTindc H Peviivn, T
oouTaolx, didpopa YpOATE x.&.

- Enpacic TOV doyavindv EVOOERV S1a Thv Cwiv Tod év-
dodmov. ‘H yprotpomoinots T&Y dpyovikdv tvdoswy, Téoov txelvey at
dmoton dvevploxovrat eic Ty Poow doov wal Tév ouveTIRGE TRPROXEVE™
Copdvav, elvar ebpurdmn. Al xaborpor Bhae, T FpOPLAE, TO civolov GYE-
3bv thv papudx@y, TOY ypoudrey xal TGV dpopdroy, ol ExprpTiral
Bhae, & SN MV TOD $8aroc Stadumixd péow, ot cdmwvee elvat dpyo-
vixad Evdoeig elre xabapal, elre phypeoror. g

Tovropog Lotopuxil dvaorbémog Tie "Ogyavixiic Xnpeiog
xoi Proyoa@uxd ONPELOPATA TAV PepeMwTdV aVTiS. *Exdyrote
dpyovind CORAT otk T pdhov 3 Frrov xabapd tyvépiley & &vdpwmog
péypt TéV péowv <ot 180 adévog. T xvprdrepa Hoav Tb olvbmveupa, ov-
sramxby Tob olvou xal SA@V rotiv, T SExdy bED, cueTaTdy Tob BEoue,
b metpéhaoy, Ay yppaTa, e # mopplpx Xal TO tvucdy. "Amd TG

%/@‘”’ 4
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Emoyiic adriig dpxiler % dmopdvwoic &md Tde SixpopwrdTag QuokdC
-n:pd:‘raq Oherg cn)p.avnxoﬁ aptBuol dpyavixdv cwparwy. ‘H wpoomabera
ab) ouveyiferar xal ouepov, obrw 8t dexddeq xal Exatovrddec yihid-
Swv évdoewy dmepovdbnoay dnd SLacpopot PUOLXE TTpOTOVTH.

To 1828 mapeoxevdoln Sk mpdmqv popav &v dpyavixdv cdpa, f
odpla, Extote 8¢ #) cuvBerueh) mapaonevy) dpyavixdy Evdocwy dretéhece
Thv Seutépav YV 'r:?\ourwuoﬁ 7ol mepieyopévon g *Opyavixiic Xx-
pelag, €5 toov omoudalay pd why mpdTv—miv dropbvasty dnh. dpya-
Vi@ Evoewy dmd Quotka Tpoidvra. —a

“H *Opyovid) Xvpeto 0eperdbn xal dvertiyby dc Emorhuy drd
Tév dpy@v ol 190u al@vog &’ Evde piv ydpis elg Tae mpobdoue, Tag 6-
molag elyov onuerdoet v ©6 petald § Duoueh %al iStwe ¥ *Avépyavos
Xnpeia, 49’ érépov 82 yapis el Tag dpyaciag pepxdyv peydhmv Emomy-
pévev Tiic émoyiic éxetvne. Ak tode xuprwrépoug 2E adrdv, xabde xai
ehaxioToug éx T&Y petayevestépwy, TéV dmolwy ol Mhasowxal dpyasta
tonueiwony otabudy el Ty dvdmruliv g véag duduy aw‘rq/émcmpnq
0 Swowpev xatwrépn clvropx Proypapixd onpetbraTe

SCHEELE ( mpég. Zaire ), Kdpohog Tovhiéhpog, Tounddg Xnut-
xd¢ (1742 - 1786). ’Afcep.évmcrsv amd puokd mpotdvra wéyav dplbudy
vEwv dpyaviudv awp.wrmv, brwg Suimocs Spyavixa 6Eéa, Td aaxxapov
7ol ydhaxtog, ThY YAuiepivny, Ty Tawvbvny, 1o G3poxudviov % &~

BERZELIUS ( mpbp. Mmeproéhong’), *Twavwng *ldxwPaog, Touvy-
30 Xnmuudg (1779 - 1848 ), Kabyymrig 7ot Iavemomuiov g
Zroxyéiune. ‘O Berzelius elpydoln ut ps-{o’anv gamrruyloy elg Thy ‘_;\;{,p-
yavoy Xnuelay, elvar dueg éniong els &x 75y mpdray si&.xwrspov aoyo-
MBévtov pt iy "Opyavixiy Xnuelav. *Avexddvfe morrag véag dpyovi-
n&g Evhroeig xai perérnoey adrds, Elg abrdv dpelherar pla dmd tag mpd-
wag Bewplag 3k Ty EENymowy Tiic ouoTdoewg xal THg oupTEpLPopPdS TGV
dpyavixdv évioewv. 'Eovemquaronoinse t& péypr tig émoyijg éxeivne
dotvraxtoy Ghkdv Tig "Opyoviniic Xnpelag xol dvépacey obre Sk
TPOTNY popav ToY véov xAddov Tie "Emathunc. 2%

LIEBIG (mpée. Afiumy ), *IoBorog, Teppavde Xnuindg ( 1803-
1873 ), Kefimynmig £lg 7o IMavemothux Giessen xal Movdyouv. @cw-

VA r
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peitan &x tév Bepehiwrdv g *Opyavixic Xnusiag Abyw 76V dvadutt-
%6y xuplwg pebidwv, tag dmolag elofyays Sk v dxpBi) yvéow Tig
suoTdosng TéY Spyavxdy Evdocwv. Awtitwce Sapdpoug Bewpiag, ol
émolar Tpofyayov onuavTnds Tag Yvboewg pag &l thg *Opyavudic Xy-
uelac, Euerérnoe TA7OGpay dpyavixdv ceudtey, idiwg puody Tpoibv-
Ty, Téhog 8 foyoAly xal pt Sidgopa Cyrinata THg Puotohoylug xal
T@v oyéocwv adtiic put Thy Xnpsiov.
(5S

WOHLER (mpép. Baihep), @petdepinog, I'eppavig Xnuixbe,
(1800 - 1882") pabnrie tob Berzelius, Kabnynmhe tic Xnustag eic w0
Havemoriuov tic Totiyyne. Elpydoy éml Suxpdpwy omovdaiwy Oepud-
Twv Tic “Opyavixiic Xnuslag, elg adrdv 8¢ dpelhetar M) mpdtn ouvle-
TIXY) TIOPAOKELY Opyavinod CWEATOS (oupm:, 1828). ’Avexdivde T
pavbpevoy Tig loopepetac. v

KEKULE (mpbp. Kexourt ), ®perdepinoc Abyovstog, Ieppavig
Xuindg (1829 - 1896 ), Kabnynmig eig to Havemomipiov 1 Bévwne.
*Anédefey 8t & &vBpak elvar otouyeiov tetpachevic xal &yévero 6 i-
SpuTic THe uvraxtixig Bewpiag, 1 6mota EEnyel Ty cbotacwy Té@v bp-
yavidv Evoewy xal 1 6mola ioydet xal ofuepov. Al Epevvar adrol émi
Tie cuvtabewe Tob Pevlonlon slvan xhaoou

BAEYER (mpbp. Mrdyep ) *ASérpoc, Deppavde Xnuixos (1835
-1917), Kabnynmig el ta Mavemomhuia ZrpacBodpyov xai Movdyov.
’Hcrxoﬁien ©e Tag &otcpopmo'r.'mg Takelg dpyavindy Evicewy, otatTépig
pd ypwpats xal odppaxe. ‘H &vo’tmuizg e épymvm‘i}; AN Bropn-
xoviag xatk tov 190v aldva dpetasi oAk eig T foyaciug Tol Baeyer.

('/

BERTHELOT (mpbp. Mmepredd ), MapxeMhivog, ['ddhog K-
xo¢ (1827 - 1907 ), Kabnyntig eic w5 Tadhxdv Kodréyrov tév MMopr-
ciwy. *Havorifn pt oy ouvBetuayy *Opyavixiy Xyuelav, &v cuveyela
npde Thy Bepehiddy dvaxdhvdiv tob Wohler mepl tijc Suvatérntog mapa-
oxeviic dpyavixdy Evdoewy, mepartépw pE Ta Almy, THY vAuxepivny, THY
gxamvoy mopimia, Thv ymuetay Tév Lupdocwy x.& Téhog pt v ‘Toro-
olay 7% Xnuelac dmd Tév dpyatotdtwy Ypdvov.

(< - .
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FISCHER (mpdg. ®loep ) Alpbhog, Meppavic Xnuixde (1852-
1919 ), Kabmynmic el w8 Mavemarhuiov Tod Beporivou, Ppafeiov Néb-
pred Sua Ty Xnpetav. Elpydotn xat’ Eoyiy énl tév puomév mpoiby-
TOV—odxyapa, Acvxmpata—eniong pt Eapetcly Emtuglay Enl Thv
&lbpwv xal fupdoewv. Bcwpeltar & ﬁspe}.:c}-cj};q e Buoynuelac.

GRIGNARD (mpbe. I'pvidp ), Bixtwp, T'ddrog Xnuixde (1871
-1935), xabpyqeie ele ta IMavemorhua Naved xal Avédvos, Ppa-
Betov Népumeh ik miv Xnuelav. Elpydoly pt aperihy émruylav eig
v owberuany Opyavixiy Xnuetav xal thy Xnpelav 78y dpyavindv
EvoEWY TEY PETIAAGY.

Py

WILLSTATTER (mpép. Buotaittep), Piydpdoc, Deppavde
Xnuuxds (1872 - 1942 ), Kabyymmig el 16 Mavemomhuov 108 Mo-
vayov, BpaBeiov Népmeh Sx whv Xnuetav. Elpydoby &nl tév dxado-
elddv, &vldpwy, tic dpopordoews Tob Srobedtov Tob &vBpaxog dmd Ta
putd, Bunrtépug éml Tév mhone phoews puadv ypwoTtidv. Kiasor-
xal OmipBav al Epyasian Tov &ml Tig mpasivig ypwaoTikdic TEY QLAWY
g YAwpopVAAYS. A~
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KE®AAAION B’

LYITAZIZ TQN OPTANIKQN ENQIEQN

Al dpyavixal dvdoeig mepréyouy Erar &vBpaxa Amd
T &M cTotyeia T Ldpoybvoy xal Td dEuybvov elvar cuoTaTid TOD pe—
yiotov pépoug Tév Spyaviedv Evdoewy, 5 &lwTov dmavtd el WOAAGG
rolabTag, $vé EMha eroyeia dmwg Tk dhoydva, 6 pwapbpos, Tb Belov,
6 oidnpog, To woryviiclov, T XOBAATIOV XAT. 67 avrolv elc hyas dpya-
vixdc Everoelg 7 xol EvTEAGG pepovepéves. \“j

 1.JAvixvevoig Gvdoaxog. M& Ty dviyvevow tob &vipaxog eig piav:
tvaow xabopilopey Tavtoxpbvms &v i Evwaig elvan dpyavied H 8yt “Av

s pla Evoolg xaletar #) xata Thy Bép-
W = pavoy pehavoltal TolTo &TOTEAEL
i . Evdeibwy 81 mepréysr dvBpaxa, yo-

plc v& elvar mavrote BéRarov. H
Caron), do@alig Gviyveusie ompiletar &g
v xabow tob &vBpaxos mpog CO,.
Q¢ myn dEuybvou YPTCLLOTOLE L
ot $Eeidiov Tob yatnot, CuO -

Ovoia——
*+*Cul
: 8 2 Cu0 + C<> 2 Cu + CO,
Bcpuavors N
Tx. 1. Zvoxevh; dviyvedoews &vBpaxog To GX‘QLLETIC6[L§VDV CO, v~
xod H3poybov. yvebetar pt doféortiov G8wp —Si-

avyde Swdvpe Ca(OH)y — 70 6-
notov Bodobrar dmd o Sofetdiov Tod &vBpaxoc, oynpoartilopévon ddia-
Avtov &vBpaxol doBestiov o

~ Ca(OH), + CO, — CaCO; + H,0
ITpdg Totto Xp ctémﬁ oy. 1. Eig tov
i //C:{Z‘é?‘

WnoionoBnke amo 1o ivotirouto EknmaibeuTikrg MoAmkig
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swhijva A, dmd bomxrov Sadov, péperar o piypa g EEeraloubvne 0d-
olag xai 108 CuO xal Oepuadverar. ‘O cwhiy ovyxowawvel 8¢’ Sahivou
cwhivog B, 3ig xat’ dpbiy yoviav xexappévon, pi mothprov T, mepréyov
70 aoPéotiov (dwp. "

LA :
Aw’.xévm; Vdgoy6vou. Al ylverar eig Ty admiv cuoxeuly
700 o). 1 xai Tavtoypbveg pt Tv dviyvevow Tob &vBpaxog. TS H3po-
Yévov p b Euybvov tol CuO xaletar mpde B3wp, | st

CuO £ Hy—CutH,0 |
70 émolov Omd popehy Aemtordrev oTayovidiev Erudbytar Enl Tév du-
XPoTEQWY Uepdy Tév swhvey A xal B. Adrovéyrov elvar 8t % suoxevd,
75 8Eeidiov 10D yahxol ol 7 odola Séov va Exouv mpoknpavbf Tede dmo-
paxpuvory sc Sypactuc. 5 =

@ Avixvevoig GTdTov. Afmy Sdvatar v& yivy xard Supbpove
-rpé-r:oug"H doud xowopévne Teuxds, #) Smola dvadiSetar xatd Thy xabew
Supbpwv cwpdrav ( Epov, Tpiyec x.& ) Seixvier v mapovctay &ld-
-rou%’ Eniong % Eupdviowg dupwviag xard why 0ppavay dpyavixic TLvdg
obatag pe &oBeorov 7 H8poLeidiov ol varplov Seuevier opolwe T Tapou-
olay aldrov. ‘H oympanilopévy dupavia dvigvederar, xors & YVOOTE,
&M, THY yapaxTnpLeTIRhY doudy 7 ToV SYNLETIOROY VEQEANS Ut TuXVOY
“Dlpoyhwpuxdy OEL % téhog dmd Thv xvdveowy ¢pubpol ydpTov Fto-
wpomiov. Kal ai 8bo abral uéBodor elvar Spwe dopadeic pévov &ni Oé-
Tieis €xBacewc. Ilodumhoxwtépa, dMA& mdvrote dogurfic, elvat pé-
Bodog % émola orpileran elc v Béppavory g EEetalopévne odotag pé
peTakhixdy xdhov, mapahaBiv Tob Thywartog pt 8wp, Léow Tob Sunb-
patog ué Suddvpa dharog Sisbevolc xel TpioBevolc audfpov ol dEivioty
émére, mapovatia &ldrov, eupoaviletar xvavi) ypork ( dpethopbvn elc, Tov
SYMRATIONGY XVavol Tol- Bepoiivou ). EOVI]CL'(:N 9‘&;{, i'f.CTh l ECU{- ‘quq &

Avixvevaig 1@V Dworoinwy otoxeiwv. Tairte Sk covey
i _é;l?_\txbv xdhtoy 7 dEerddoews ué muxvdy vitpidy SEL peTaTpémToV-
e elg dvopydvoug évaoeig—m.x. o yhdprov.eic NaCl, & Oeiov sic Ber-
oy OEL 0.0 —al Smolot ok AVIYVELOVTOL XATX TS YVOOTAG uebé-
Soug s *Avopydvov Xnueioc.

Tav dvlyvevow tév orouelwy dxorouBei & mogoTinde abriv TPOG-

-

A
. WP
%@’ d{ e Cagy g T (. WA

ol WnepiomoiriBnke amo 1o votitoUto ExmaieuTikng Hohmkig
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Sropropbe. “Ymdpyouv mpde Toiro modhul uébodor, § dpxh éxl THg brolag
Buwg omnptlovrar elvee ¥ adry. x

,’é}lgooﬁwowubg &dvdoanog nai vdgoyévov. T dlo adra
orouysia mpoodiopilovrar sl play wp&Ew, xavbpeva pt myy dZuydvou
=5 CuO, & pdv &vBpak mpdg CO,, & 82 H8poydvov mpog Hp0. Ta copara
adre culiéyovrar To pdv mpdtov elg Soyslov mepiéyov oTepedv UBpokst-
Siov Tob xahlov 7 Skdvpe wdtol, To 3¢ Sehrepov elg Soyeiov mepiéyov
yhwprobyov doBéotiov. “H Sagops 7ol Bdpove Tév Soxeiwv mpd xal
et Ty droppbonoly Tév Tpolbvrey xadoews pig 8idel Thy woGhTyTe
w03 CO, %ot 765 Hy0, ai émolon maphyfnoay xatd wiy xobow xol 1
Smohoyiopod Ty mosbmTa ol &vBpaxog xai Tol H8poydvou, al Gmotan
mepietyovro el Thv dpyuxiy odatav. '

ILy. : 0,3 yp. odoiag xabpeve Sidovy 0,44 vp. CO, xai 0,18 vp.
H,0. Tlécov toic % C xoi H mepiéyer 9 doynd) odoia; Mvepilopey érL
44 +yp. CO, dvmiororygolv  elc 12 yp. Coxal
18 yp. H,0 dvmiororyolv  elg 2 vp. Hy*. Zuvemdig
44 yp. CO, dvmororyotv cig 12yp. C 22
0,44 ~p. CO, dvmoroygotv cig Xi;

0,44 x 12
e 44

18 +yp. H,0 dvmeroryobv elg 2yp. Hp*
0,18 +vp. Hy0 dvniotoyxelv  eig Xy;

X, = 0,12 yp. C

0,18 x 2

2 18

— 0,02 vp. H,

-

Kal &v ovveyeia
0,3 vp. odotag meptéyouv 0,12 yp. C xai 0,02 vp. Hy

100 «yp. » » X; vo. Cxai X; yp. Hy;
X, =0,120>; 100 _ 40 e N 0,020>f3 100 _ 6,66
) 1 e

* ‘Oc dropxdy Bdpog Tob O8poybvou AxpBdvetar Sk Thy edxohlav T@v bmo-

Aoyroudy T 1. /ﬁ")/{ﬁ/&
L NN
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“Apa 7 Evaoig mepuéyer 409, &vBpaxa xal 6,669, G3poybvov.

:/@nqooﬁmgwu(‘)g alorov. To &lwrov nposdiopileTar dud xal-
cewr THe odolag pd myhy SEuyévou mdhw 16 CuO, elg drpdopuipay
Buoc Swofedlov Tob &vBpaxog, dvaywyiis T@v oynpamlopévey oget-
Stwv 1ol dldTov ut Sdmupov petodhxdy yuAxdv mpdg EhelBepov &lw-
Tov, culhoyfic adrol xai petpioswg dvtdg &lwropérpou  ( mpoyol-
Soc deplwv ), Babpodoynuévou SvA. cwhiveg, mAnpwlévrog pé TEURVOV
Suirvpx KOH, Dvowpifopev étu 1 x.£. dldrov Quyiler (dmd xavovinde
ouwbixag miéozwg xal Beppoxpaciag ) 0,0012507 yp. xai €€ abrol ehpi-
oxopev THv énl Tolg Y meprextibhTa el &lwrov. Iy, : 0,2 yp. od-
oloag 3idouv Tehwmde 72 .t &fwrov. Ildoov ":o'igl % &lwTov TepLéysy
4 oboix ; Dvwpilopev &t —

1 x.é N, Tuyile 0,0012507 vp. k O H
72 x.&. N,y Quyilouv 1 G e
/—d—_ﬁ_‘
72X 0,10012507 — 0,0900504 +p. AT,

)—f@

Kai év cuveysio

0,2 yp. odoiag mepiéyouv 0,0900504 yp. Ny ",‘
100e ol 5a.» » X3 O \"\
0,0900504 x 100

J 45,02 m L
=2 0.2 e '

"Apa 7 odota mepréyer 45,02 9, &ZwTov.

"

m’otjcsm; cUGTATIXG THV Spyavirdv Evioewy, Tpoadioptlovrar Sik xa-
Tedhhwy ueBédwv dpol mpowmyovpéves petatpamobv cig mvop‘yavu
&hoto, Y. TO yAopiov elg yrwprolya, w6 Oelov elg Beuxd, 6 pwopdpog
el PUOPOPLXE X.0.X. e

8. "Avixvevoig nal mweoodiogiopdg 1ol OEvyOvov. Awk Td
oEuyovov, xaitor ToUTo elvat &md 7o \XUPLDTEPR CUGTHTIXG TEV bpyos

/&Z‘-f’ p . o

/ yOpoey (OF
- L O 4s,
Wnpiono\Bnke amé To letoﬁé(\fggﬁsunmﬁﬁ-ﬁoirﬁi(ﬁq ;
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viedv Evdoewy, 3&v Umdpyouv xatdlmror wébodor obire Sk THy vi-
Xveuow, olite Sk TOV mocoTixdV Tpoadiopiopty adrol. ‘H mapovsix tou
amodeuevierar xal %) dvahoytx Tov dmohoyiletar dmd w6 yeyovée
70 &fporopa tijc énl tolg Y, dvahoylag Tév EMhwv arouyeiav — f mo-
pousia tév dmolwy Gg cuoTaTdy THe &vdoswg Gmedeiyfy Sk THe
dviyveboens — Supépst amd to 100. Ofrw m. y. clc ™ dverépn wo-
paderypa (oeh. 16 ), xal & mpooduwplohn 6 mosdv 7ol EvBpaxag
xal ol H3poybvou i toig %, ép” Boov 0032y aroiysiov Ehho dviyvelfy,
7N &vwog mepéyer dEuybvoy xal pdhota elg dvadoylav 53,34%, Sibm
C=40%, H =6,66%,, obvohov = 46,669, xai 1.00— 6,66 = 53,34 9,
oEvytvov.

‘H avdduoig tév Spyavixdv évdoeswy, Goyolovuévy pt v dvi-
yveuow xal Tov mpoodiopiopdv TEY oTouyetwy, GUETATIXGY aldTdv,
xaleiTal oTOLY Elany) Spyaviud dvdAuvolg, avardyws 8% Tol dv émi-
Cyrifrae 9 dviyvevoig g mapovsiag &mhéic Tév Swxpbpwy GToLyEiwy,
TOLOTIKY) OTOL ELaXY dvdAuctlg, | & Tpocdiopioude Tol moool- i
Toig Y T@v S Tig mwowTiic oTouyetaxis avallioewg dviyveubévrwy
oTotyziwy, ‘TOGOTIXY oTOoLYELaxy] AVAAUGCLG. L

@Yno’.\.oymm‘)g Tiig Exavooniaiag ovoTdoews. *Edv é timog
Hids Everoewg elvor YvmeTog xal guoikd xal 7o w.p. adrig, slvar moAd
ebxorov, dvev avahicEwe, GmAdic 8’ Umoloyiopol, va sipedf % &xato-
orialon cloTHoLg THE Svmcens, axetic Omwg xai Sk Tog dvopydvoug
Evioets.

H.y. 9 &xaroomniaie oloracis Tig évicews CoHgO &Esupionston

w¢ kg 7 :

CH OB =461 (2C X42'=24 )+ (6H % 1 =6 )=F

(105 16:= 16)) =464

46 vp. C,HO 'rrspae:/ouv 24 \p Coopb Yoo LHgaund6ivos 02//
. X .

100 vp. » » Kepis X
2R XA 6 X 100
Xy :T=9271"%1Xz T—BO',* Yo
X= 221030789,

e

ng B
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“Apa ¥ Eveoig mepiéyer 52,179% dvBpaxog, 13,04% O8poybvou
»ol 34,789, 6Evydvou.

HPOBAHMATA

‘Yrmohoylouds Tis mepiexTikéTnTOs Els &vBpaxa, Udpoydvpy, &lwTov Biagd-
peov dviooecov bl T Pdor dvalUoewy kol EfeUpeats Tiis kaTeomiadas ouoTaoEWS.

1) Né& dmoloyabfj 1) éni tois %, mepiextixdns eis dvfpaxa xab
ddgoydvoy Pdaer T dedouévarw Tijs oToryelaxijs dvaiioews. e

“"Evwoig A. 0,2 yo. adrijc didovy 0,6286 yo. CO, xai 0,2571 yo. H,O
» B.02y. » »  0,3832 yo. CO, xai 0,0587 yo. H,O
» T.03y. » »  0,4125 yo. CO, xai 0,1687 yp. H,O
2) No dmodoyiadfj 1 éri Toic [y megentindtng el dlwrov Bdoe
T@v dedopévaw Ths oTougelaxiis dvalioews. A

"Evwoig A. 0,3 yo. adrijc didovy 56,91 x.E. alwrov
_E. 0,3 yo. » » 44,77 x.é. aldrov 7

& Srodoyialij 7 éni toig °[, meplexTindTNS elg dvfpaxa, -
dpoydvoy’ xai &eror Bdoer Ty dedopévar Tijc aTorgelaxis dvaiioews

"Evwoig Z. / ,3 yp. didovw
0,4250 yo. CO, , 0,4355 yo. H,0 , 108,3 ».E. N,.

0,2 yp. bldovv

0,2346 yo. CO, , 0,1200 yo. H,0 , 29,84 ».8. N,.

4) Na ebpebij moiar éx t@v dvotépw &vdoewy A — H mepuiéyovr
Evydvov xal eis molav dvaloyiav. Na ypapodv ‘ovyxevvpwrixds ai
éxarootiaiar gvordoelg GAwv T@v évdoewy xal va dmoloyiodij To- po-
gaxov Bdpog adTdw.

WYnyionoBnke amé To hio'iltc;ﬁTq EhTalcSeurlKﬁc MoNimkrg
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7) Na &bpeg] ndoov CO, xai méoov HyO didovv xava iy xai-
ow ava 0,3 yp. tédv évddoewn.

CZH 405 C4H 10 C5H 120

8) Na edpelij ndoa ».é. aldrov 6idovw dva 0,2, yo. T@v xdrwl
évidoewy.

WnionoBnke amod 1o ivotirouto EkmaiSeuTikrg MoAmkrg



KE®AAAION T

IZOMEPEIAI KAI ZYNTAKTIKOI TYINOI
KATATAZIZ TQN OPTANIKQN ENQZEQN

10. "Ioopéoera. "Otav el play dvbpyavoy Evwoty mposdioptot
70 eldog @V aroiyeiwy, T& dmola dmotedoly admhy ( wotoTued) dvdivais ),
ag xal 7 Exatootiala adrév dvadoyia (Twooomixd dvdvaig ), .Suvdueba
©é Ty BonBeiay xal Tob w.B. va xatadnEmpey eic oV THTOY TG EvoEWC.
‘0O 7imog adrdc dvristoryel ele pwiav xal pbvnyv &oow, 7 6-
mola oliteg elven Tehelwg xabwpiopévn. Ofrwe Evesis dmotelovpévy
amd H3poydvov, Belov xal 6Euydvov xai mepiéyovon 2,049 H, 32,65%5S
xat 65,319%, O, w.p. 8¢ 98 elvar o Beuxdv 6EY, H,SO,, wévov 6 Beue-
x0v 6B xal oddepia &y Evwoic.

Atv ovpfaiver 6 adrd Buwg pi Tig ﬂam.aco'répw; pravmo‘tq &-
vaces. "A¢ Bewpionpsy Thy Evaow g ced. 18. Al dmotehsiTal
amd SvBpaxa, O8poyévov xai SEuybvov pd éxatoomixiay cdotacy C
52,17%, H 13,04%, O 34,78% xal p¢ w.B. 46. Awx cuvdvacuod
" t6v dedopévev adrév edploxetar o-Timos ThHe &vdortg C:H.0, Eig
Tov TOmov abrdv Suwe v dvtiotouyel, mwe sig T ﬂmToﬁ
Oeunol 6o, pin Evaotg, Mk 8o évd oetc Tobro Siamiorobron
oAb elxola Suéte T& dbo cdpata, T& émola dvrioTouyoly eig TOV adrdy
timov CaHgO elvar tedetws Sutgopa petadd rwv. Td &v elvar Sypdv
suxap;o:r;;HBop“G 70 xowvdv olvémvevpa, o &do déprov, douiig dva-
Abyou Tpdg ToV xowdy aidéax, xal ovopdletar SipeBuiindg aibip. [

Td pavbpevov adtd ddv elvan pepovepévov, dAx’ avribétwg ouvy-
Otoratov, 6 xavoy duvapeba va elmwpev. Eig tov adrdv épmerpindv
poplaxdy TOTOY — TOLOTIRY), TWOGOTIXY cLoTacls xal woptaxdv Pdpog
3. Ta adTe — dvrioToyolv TEpLosdTEPUL THG Widig EvaoeLs, &AhoTe dlo,
&\ote tpeic, &Ahote Suwe mohd Tepiocbrepar. To gdvbpevov adtd

- ;/7‘//25( . Gt
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xodeitar loopépera xal ai évdosig ud tov adrdy timov xal Tée Sta-
popeTixag idibmrog loopepeis éviroerg. “Qore | ioopépera xodeitan

70 gawbpevov xa & 8o H meproobrepar &vdosig pé S1apbpoug Guot-

PEEne = T T e, s Y
xag xal ynuixas Bbmrag, Eouy T abmiv mowTKAY Xal TogoTudv

M iy loopéperay 8iv mpémer v ouyyéetar 7 moOAupépeta, xati
mvé@ﬁﬂg pt Tdc ioopepets. Al molvpe-

geu_c;;_\mg_g Exow, Omwe xol abl loopepsic, ‘r‘mawme&xﬁv ol

/ MWLL_@_EQ s Bpwg elvar moAamAdaiov ol
\___Tiic 8mg, TLy. ai dvdeerc— /

f . C4Hs 2 ey
ARG S o

CH,O —C H,O, elvar wohupepeic.

e j\xpv.ﬂmg ‘rb Pty ¢ ol ) cmxvé'n]g éupovi-
oewg abrol pdEg EmBdAlovv THv ypnoiomoiyow Timwv TotolTwY,
Gote ) Suxpops Tév loopspdv Evdoewv va elvar dpéowe xaTapavic.
"Ag Bewphiswpey xai madw v dvwewy C,HO. “Oray ypddouey xat’
abrov ToV Tpémov Tov Timov div Suvdpebax va yvwpilwpey dv oftog
dpopdE T oiv61wsup.a 7 7ov SupcOviundy alfépa. A TOv oxomdv adTdv
ApYoLpLoTOLOD mhmovg dvahutikols, ol émolor pdc Emitpémouv va
Sxpivopey duéowg tov tpbrov pd Tdv dmoiov elvar cuvdeSeubva dvrde
70l poplov Vg Evdoewg T& dmoteiolvra adtd dropa. Eig tov Sidpopov
dxpiBdc Tpdmov ocuvdéoewg TV drépwy dpeiletar TO gavbuevov Tig
toopepetlac. "Av Tobg dvahutinods adtodg Timoug, of ool xaholvrar
cuvtaxtixol TOmoL xut dvriBecv mpdg Todg cuvemTuyuévoug, Tolg 6-
molovg Exprnowpomooausy uéypt Tobde xal ol émotol xaholvran éumer~
pwol, Epapubowpey elg T0 dvotépw mapdderypa Ba xatadhfopey elr
800 Tedetwg SixpopeTinods Thmoug, dmbre xal ¥ Sixpopd THV isopgpa')v
évaroewy elvar duéowg xaTapavie.

- 3 2 N
g : / H H \
I

R, jioe- 6k
=’HCCOH HCO—-’

C
e
ﬁié\o / % ey
(/ f/ Jivémvevpa T Arpebudinde aifne

Ve
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Elc 7obdg wimoug abrobs, Sux va mepropislépey eig Thy xvpLoté-
pav Sxgopdy, mapatnpoluev 8ti O &vopov Tob SEuybvou el pév T
olvémvevpa elvar fvopévov pt plav wévov povdda ouyyevelag mpdg
&vBpaa — f EMAn dcopeder HBpoydvov — &vé el Tov Sipebuhindv ai-
Bépx nal af Sbo povddeg ovyyevelng Seopsbouv &ropa &vBpaxoc. Oi
cuvtaxtixol TOmor slvar of pévor yperorpomorobpevor eig v "Opyovi-
iy Xmpetav. AV olxovoplav Spwe ydpov yphpovrar wepiocbrepov
ouvemtuypévol, Y. of Sbo dveTépe dvrioToiywg Mg EE‘T)QI:/

CH,CH,OH CH;0CH,
P vt

ZKoatdrakic T1@v 6gyovin®v EVOoE®V. Awk v tavopno-

pev o pbya mATBoc Tav dpyavikdv évacewv. EEetdlopev Tov Tpbmov
ud tov bmoiov elvar Hvopéva to &ropo Tol &vBpaxog, Ta Gmoia edpi-
oxovran &vrde Tol poplov éxdomne abrdv. ‘O &vBpak, 6 omoiog, Smug
elvar yvwordy, clvar otouyeiov tetpaclevés, mapovoudler, Soov oddtv
&o orouyeiov, Ty idbmTa va Evolran mpdg &M &topax EvBpaxog
© Smuovpyovpévou obitwg etdoug dhdoewe, | dmola dvopdleTal TEdYATL
&vBpaxunly dAvoig. ‘H avBpaxinhy adeh &hveig elvar Suvardy va elvar

&vouxth) xal xatd t& 8bo adriic dxpa (I -1V ), va elvar 8¢ elre ebBeia

(I, II ), elre Sraxradovpévy ( III, IV )

et —_——

Qs X1 7£
| |
aree By L N

RN N S TR R e PO poy S8 R
- (=C—C —C-C-CC— —CCC —CC C

e o voplocd drob, | Lo

e

I II III v

Elvar 8pwg émiong Suvatdv t& dxpa Thg dAdoswg va cuvevalvrat
Tpde EMAAa, dmbTe dnpuiovpysiton xAsteTh dvBpaxued) dlvog, Saxtid-
Aog (V-VIIL). Td xhelowpov Tic dhboewg Sbvarar va yivy elre
ut Ty obvdeow Tav Sbo dxpalwy drépev &vBpaxog dvouxtiic dhboewg
(V, V1), elre xal pt mhy moapepPoriy drbpov &Ahov, Ssbevolc TodAd-

ooy, orovyeiov ( VII, VIII ).
Cs HO
(X Cq \-M — Cy Wy
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vk C ]
N N
){l3 ([3( LOR 06 )(E—(Il(
]
N 0L 3 Bl s B o
W4 Nl N
C 0 N

3} I

Vi VII VIII
‘O 4pBudg ta@v elc elbeiav &XUGW EvoLpévey &Topwy &vBpaxog

Sdvarar v elvar onpavrixdtatos. Obtw yvwptlopey ofuepov Evoelg
pe 70 xai mréov &topx dvlparog elg edfeiav &hvowv. Awx Srodhadd-
cewe dvator va adbnbfy woAd mepiocbrtepov -6 dpfpds Thv drtépwy -
7ob &vBpaxoc. Eig Tiv xdsiativ &hvowy 6 &pBudg Tay perdv, tév % p i-
x WV, 100 Saxtuiiov xvpatvetar dmd 3 — 30. Al omoudabTepar Buwg
xol meplocértepar Evaoesig adtic THe Tafews mepéyovv Saxtiiwov pé
5 % 6 npixovs.

Al edBepar povades ovyyevelag Bhwv tév dvetépw tinwv (I -
VIII ) 8dvavror v xopesBolv pe oladfmore &topa 7 pilag povoobe-
velg, 8mewg G8poydvov, dhoybva, shhar &vBpaxolyor pilar sdm., émiong
ave 3o upt Suoblevis orouysiov 7 pilav x.0.x. Obrw, Axpfovopévou
O’ 8wy xal ToD gawvopévou TH¢ loopepetog, Suearoloyeitar 6 EEoipe-
TiXG peyohog aplpds dpyovikdy Evioswy.

‘Evioeig mepéyovaar el T0 péprov adtédv &huvowy dvBpaxixny - =
vouxthy xoholvror dxuxdot 7 Amapal 7) dAerpatixal évwoelg dand
o yeyovos 6Tt T Aimn fioav dmd Tode mpditoug pehernBivrag vri-
mposwmovg The tafews adtiic ( dAepap, - atog = Almoeg ). ‘Evaeeig
meplEyovout Astom)y &hucty  xoholvror wusAwxel, Omodiatpolvron
3t el loowuxAidg, &v 6 Saxtihog amoteAfrar pévov &md dTopo
&vBpaxog (V- VI ) xai el érepoxurdinds, &v 6 Soaxtiiiog mAlyv TGV
drépwv Tob &vBpaxosgepieyy xal &Aho &rowov, xahobuevov ETepod-

Topov ( VII - VIII ).

12. 'Opdhoyor oerpai xai évaoerg. ‘H overnuatien xard-
TakLg xa%u;i\é‘rq TAV Spyavindv Evicewy SieuxoAlveTaL xal &md &iho
el

Yeyové wm&w&ww
v mponyovpévny xata 6 mosdv CH,, émwg m.y. \
(T2

& qjli;plOROIf]GnKE amné 1o lvetirouto Exmraideutikng MoMmkig
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CH, C.H, CH,0H
C.H, C;H, C,H,0H
CH; CH, C,H,011

CeH;p x.0.x. CsHyg %.0.%. CH,OH x.0.x.

Al évaeeig adtal xaholvrat dpoéroyor évuioelg xal al serpal Tév
Suodbywy évdcswv dubdroyor getpal. ‘H ueyady onuasic tév bupo-
Abywv oelpdy L elg 0 yeyovog 6t ol pébodor mapacusuic xal
ol ol i8iémnreg Shwv TEV peAdv widg 6uoAbyou ocsipdg elva ai
adtat, eve elg Tog Quotxag wotntag (eiduedv Bapog, Babudg Lésewe,
TNEEWG, OLXALTOTNG XATE. ) “Wl&h c xavovixhy petafBold
Mye Tig abEhocwe Tol p.fl Exdorou pdlous—sHic buoddyou osipiic
& oxboe mpdg 1o mponyoduevov. T yeyovdg abdrd Sreuxohbver xol
Gmhomotel THY peAéTyy TV bpyavixdv évecswy dett ai 400.000,
Towg xal mhéov, TéV Gpyavikdv Evaooswv xatateocovral &ig 5.000
TEpiTOY GROAGYOUS GELPXS. %

@Axuulom Evooelg. Al duxhol Evagels, tmwg H8n ereyby
GvTER®, TEPLEXOLY GVOLXTHYV &Aucw dmd Ertomw &vlpaxog, edfetlav H
Swxrhadovpévny. Mepinal amd Tag paAAoV YVOOTES EVAOGELS THG UEYIANG
adtig TaEsws TGV dpyovixdv évioewy elvar To Almy xal o EAaix, of
cdmwves, To 6Edy OEL — wbplov cuoTaTikdy Tob BEoug — T pebaviov,
e e ’ 3 v \ i L) ’ > i
| dmhovataty dpyavird) Eveoig, Ta meTpEAxiX, N &OeTUAbVY w.&. |
Al amhodoTepot 4o Tag dxdxhoug Evioetg elvar dxelval, ol Gmolat
3 ~ I 3 1 o A e 4 Y s ~
&motehobvror wévov amd dvBpaxa xal 08poydvov, S Tolro 88 xaholv-
Tor xal OBpoyovdvBpaxeg. Advavror vi BewprnBolv 871 mpofoyovrar
amd Tag dvourtas avlpaninag dlloeig (timor I —1IV, oed. 23) S
nopecol T@V Eheubépmv povadwv cuyyevetag pé G8poysvov. OL bpo-
’ 3.y, ) ’ \ ; e r ' 3043
yovdvOpaxcg 8&v dvixouv eig plav xol Wwovny opGhoyov osipdv, GAN
avahdywe Tie oyéscwe &vlpaxog mpde Bpoybvov el meplocotépas. Al

*

TpelG wLUPLITEPXL GElpal dvTioTOLYoUY &lg ToUC Yevixolg TUTTOUC. -
.,sz_-i-_z_____(ﬂzv_____._t =1

Elvar pavepdy dru 6hot ol O8poyovavlpaxec mepiéyovv &prtiov apibuov

aropwy U3poydvon. ‘H mpatn cewpa mepiéyer téoov G8poydvov, Gote
va nopévvovtar Bhar al povades cuyyevetag The avlpaxiniic divosws, al

W
= =, =

WneiomnoiBrke amod 1o ivotirouto EknmaibeuTikrg MoAmkrg



omotot 8gv Swatifevron Sux THY Evewawv TV @tépwy Tob &vOpaxog pe-
7o) Tov xel xedsitor oelpd TGOV xexopeosuévwy LSpoyovavlpd-
xwv. Eic Ty ozpav adriy dvixer 1) dmlovoraty) dpyavied] Evwoig T
pebdviov, CH, (&x 7ol yevixol timou t¥c ceipdtc Srav v =1), dux
wolro 8¢ % Spbhoyos adrm) osipd xadelzar ki oelpd T@v V&poyo-
vavlpdxwv tob pebBaviov. Al &at cepal mepréyphbuy H8porbvov SAL-
yoTepoy &md 76 mpdc xbpov dmartobuevoy, Ta 8%
Covrar yevixds Grbpeotor VEpoyovavBpaxes.
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