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FENIKON MEPOZX

KEDANAAION A’

OEL A TOTH
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1. 'Opyaviki] Xnueia — "Opyovikai EVOoELS.

FOpyuvtm‘[ Knueio kokeltal 6 kA&GSog Tijg Xnueiag, 6 6moiog &oyohetton pi
THY pelétny &V Evadoswv tol dvBpaxog. |

"Onwg elval yvwotév, €k tfic ‘Avopyavou Xnuelag, 6 &vBpaé elvar Ev éx 1oV
Otolyelwv, T& omola Umdpyouv el v Glaw. 'O peydhog Sueg GpLBudC TOV Evioewy
Tag omolag oynpatilel kal § omoubaidtng altdy, EMEBaAOV TV HEAETHY Tav &md 1oV
lﬁl]airepov abtov khédov 1fic Xnuelag.

(AL tvdoelg tod GvBpoakog kaholvial pEyuvLinré\{Qgglg.l Elg abtd¢ Spwg div
oupmepidappfdvovion & SEeldla ToD &vBpakog, T AvBpakikdy SEL kal Té Ghata
abrod, t& drola EAA@WOTE Kal e€etalel fy "Avépyavoe Xnueia,

‘O dpiopog tfic 'Opyavikie Xnueleg, d¢ Xnuelag 10V évhoewy Tol avBpakog, 6
bmolog onpepov elval yevik®dg Sektde, £860n pohig mpd Exatov TGV, Eved TOAXLOTEPOL
elvat ol 8pot "Opyaviky Xnpela kal "Opyavikai Evooeig, ue Biagopov mepleyduevoy,

‘Opyavikal évdoelg é8ewpodvTo, noAatétepov, al Evdoeig al dmoiot dmavi@vial
Ele Toug Zwikolg xal xal PuTikode bpyaviopode (€€ adtod kal & Epoc «'Opyavikis)*
EmoTedeto 8¢, 61 Blagpouv TEAeiwg & Tde HAAQG XNHIKAC EVOOELG.

Obtw éBewpeito 1 al dpyavikal tvdoetg, Biv Omaxolouy elg Tolg vépoug Tobg
dmoloug &rohovBolv al Gvopyavor Evooelg kal 811 Bev elvat Buvatdv v Tapaokeva-
000Dy elg 18 ¢pyaotiplov, BL6TL dmaiteital mpog ToOT0 pla &yvwotog Bovaulg, 1 Ka-
Aovuévn Zauwkh Buveptg (vis vitalis), v omolav Bev BiaBétel 6 &vBpwmog,

'H Bewple abth) Tg Cwikijs Buvépews, katémeosy HETE Ty, Omé 100 Wohler
(Baikep), mapaokeuiy tfic odplag (1628), Tpaidviog Tl dpyaviouod TOV Lhwv, EE
&vopydvou OAng, 100 kuaviked &upwviou: NH,0C=N —s O=C(NH,),

2. Mpoéhevoic Kai S168001g TAV BpYOVIKGY EVHoE@V.
L o i s

ModAal dpyavikal évéoelg elvar Alay Siabebopévar elg v doLv,

Té VAikav Ondorpopa Thig Lafig, O olavdnmote popgiv, &noreAeital &md Evd-
Oelg 100 &vBpaxoc. OUte T& {Ba Kol & puTd Amoteholvral KUplWG & AEUKEG-
Hota, DdatdvBpakag kol Almn.

'Opyavikai évéoeie elvan enlong dhar al xpwotikal ovalat, elg tég dmolog bgel-
Aouv 18 ypdpa Ty T& GOAAG Kal T Gvln @V ¢uTGY Kabac kal 16 alpa, T& olpa
Kal ) xoht) 1@y Lowv. " Alhal Téhiy dpyavikal évoeig, Smog al Brrapival, ol dpuse
VL kol ta QupGUaTE, ATAVIGVIGlL Evide TRV Covtav dpyaviopdv elg EA&ylota
Toos, elvar Suwg dvaykaia Bk Thv Koavoviktiv Aettovpylay kai dvantuly adtdv.

*Opyavikal évdoeig dnavidvial xal Extog TGV Loviev dpyaviopdy, Ome poppiv
Blagdpay guaikady aroBepdtmv Evidg thg g, dgmy. meTpéhaia, puotks &éplax, Gopah-
To¢ k.8 Téhog, moAD, pey&rog elvon 6 apiBpdg @V Spyavik®dv évdoewv, al bnoion Bav
ETavT@vTal elg v DOowY, &AA& Exouv TaPOOKELEOBT CUVBETIKGC elg 10 épyaotipiov
ity Bropnyoviav, &¢ m. x. ¢pépuaka, Xpopota, éxpnktikal OAot, TAaoTiké K, &,

ZUVBETIKGG TapaoKeLELOVTOL &rdun kol ToAd puoke: Tpoldvta, ypAoiux elg Tov
&vBpaov, TGV dnolov T Urdpyovra elg v QUow Tood biv énapkelv Bid mv K&-
Ay 1oy dvayk®v Touv, Obte, Tapaokeu&lovial gfjepov, Gv kal Ondpyouv elg thv
oy, kaoutoatk, Beviivn, Bi&popa xpopate K. &,
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2 EIZLATQrH

3. Cevikai IBLOTHTEG TAV OPYAVIKDV EVOOERV
LV kol Slopopai adTAV &MO TXG GVopy&VouG.

Met& tv ykatdhenfiv tiig xipalpag Tig Cawkhie Buvapeme kal al &\hal Sagopal,
ol dmolan kate kaupols £8zwpiBnoay 811 OTépyoLy PETAED dpyavik®v kal avopy&vwy
tvioemv, anebelydn 6T BEv DoloTavial obolaoTikés. Ol {Biot vopol Hiémovv TOTOV
T&e dpyavikag oov kal Tag &vopy&voug £vioelg, GAAG TOAAGKLS, &, 1L elval  kavov
B TV "Avépyavov, &motekel £falpeaty Bl v "Opyavikiv Xnuelav, kol &vriBétad.

AetiothBnoav dnhadh moootikal pévov diapopal, oov &pop& elg TV Epgpaviowy
Oplopévev LBotTay 1OV &vopy&vav Kal Opyavik®v EVOOE@V, TOV émolev al xuplod-
tepoan elvan ol EERG :

a) Al dpyavikol EVOOELS elval kotd koavéve opotomohtkal, Snh. t& &topd TV
ouvbéovtal B’ &popalag ouvelopopg fhextpoviav, éve al &vbpyavol évoagelg elvat
ouviBag éteporohikal, BnA. T& dropd twv ouvdéovial Bid petafifdocwg fiektpoviav
&nd Tob Evoc ele TO dARo. ‘Ymépyouv Sp@c TOOOV ttepomtodikai  dpyavikal EVOOELS,
&oov kal duoiomohikal &vépyavol tolaltal.

B) Al &vubp&oelg petafld bpyovik@v EvaoEwv xwpoldv Ppading Kot S&v
elvan moooTikad, GAAG Tumikal Gpeibpopol &vtibpdoeg. T dvatépw £Enyolvral
¢k 100 yeyovétog émial dpyavikal Evoelg, g dpoomolkal, dvtbpolv 0o Ty Hopdnv
poplav. ' Avubétac, al dvrdpaosig petagd &vopy&vev owpdtov, al érolal elval, Og
2ni 1o mh:lotov, avudphoelg petadd loviwy, Balvouv tayiwmg kal TOCOTIKAS.

‘Yuhpyouv &pwg kal &vdpyavor pepraxal avribpaoseig, mwg Emiong Om&pyouLv
kol dpyavikal &vTBp&oeLs [OVT@V.

y) Al 6pyavikal évaoelg elvat, &g &mi 1o mAgloTov, eOnabElg sig Tag LYNAEG
feppoxpaciog kol T& YMUIKE Gvtibpaotiple, £ve ol &vépyavol elvon GvBekTi-
kGOTEpaL. 'Y napyouvv dpag kal ta dvtifeta napadeiypata.

5) Al dpyavikal EVOOELG napovoldiovy 1d Qaivépevov 1iig loouepeiag.
Té gatvopevov dnh. B0o TeplogbTEpa, Spyavikal Evioelg v Exouv Tév albtov po-
plakdy TOTOV, &AAX Slapopetikdg QUOIK&G Kal ynuikag BoTnTag, &g ék tol Bua-
p6pouL TpdTIOL OUVBETEWG TOV dtopmv slg 16 popLov Twv.

"loouéperal mapatnpodvial, Ghhd elg ¢hGyloTov BaBuoév, kal petald t@v dvopyd-
vav Evioeay, 8teg T, X. elg T& obpmAoka Ghato.

g) Al 6pyavikol EVOOELG napovoikiouy TO Qaivépevov Tig molvpepeiag.
Td gaivdpevov Brh. katd 18 dmoiov BLo fj meploodtepat Evdaelg Exouv v adTv ToL0-
Tikv Kol ToooTikAv oboTaow, fitol TOV alTov éumelptkdy TOTOV, GANG TO HOPLAKOV
Bapoc Tfg uiGg elval axépaiov -moAamA&otov tol popiaxold Pépoug tiig &AANG.

[Mohvpepeic Evboeig, elg pikpotepov fabudy, dugavifovrar Koi elg Ty "Av. Xnuelav,

4. Awxti mapépewvey 1) dSiaipeoig Tie Xnueiog
gig 'Avopyavov Kai ‘Opyxvixiv.

Map’ &hov 8t Biv Omépyouv ovoiaoTiKal dagopai petafd Gvopydvmv kal dpyc-
VKOV EVGOEGY, GO ETOTEVETO GAAoTe, AOyoL Emotnuovikol Kal mpaktikol, AoyoL Bida-
KTiKkTjg okompéTog EMERaiov ThHY Biathpnotv 1fig Blaipéoewe g Xnuelagelg *Avopya-
vov kal "Opyavikiv.

BeBalwg, 1 "Opyavikn Xqueicx. &g ynuela eV fvdoeov 100 &vBpakog, B dbvato
va &motehéon ked&halov Thg Fevikic Xnuelog. 'AAA’ &ve 1| "Avépyavog Xnpela, f
smole €et&lel TaC Evddelg SAwv TOV Elg Ty Poowy dapyoviev otouxelwy, WAV
ol &vBpaxog, BEv meplhappdvel Tapd peptkdg dexadag XIA&bov évioewv, 1| 'Opya-
vik) Xnueler, 1 dmoio é€etaler pbvgy Tag EvOOEC T0D &vBpakog, mepthauféver mepl
Tég 400000 évdoelg, kah®g £ENkpLBpEVag. "EE &Ahou kal Evag &AAog Abyog, O émolog
ouvyopel elg THv Biatipnow tfig dlouptoemg avtiig, elval 1d yeyovag §t al Evooelg
o0 &VOPaKOE TEPOLOIEGLOLY BUOLETNTA O TPOG THY KOTXOKEUHY TV (Bounv) kol v
KNHIKAY TOV CURTEPLGOPEY.
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V5, Motot eiva ol Aéyol tiig bndpEewg TH6oOV
pey&hov cplOpod Spyavik@®dV EvOoemv.

Q¢ yvwotdv, o &vBpaf elploketar éml ke@ohfic T@v otoixelwv Thc 4ng dpddog
100 meplodikoD ovotipatog. “Exel énopévac, elc v é€wtdTny fhe-
Krpovixfv touv oTIf&ba, Téooapa Hhektpbdvia oBévoug. Abdye BE Tiig g S
TolOTNg NAeKTpovikiic Tou Boufig fpdaviter tag £Efg [BroTTag ! b4 ’,—H..\\‘
a) ‘0 &vepaf slvar teTpaobevig. Elvar dnhadn duvatdv v “ @ FYS
£vabf, 81" duotomohikoD Beopol, pi 4 &MAa &topa fj pilag : A (e

s
N e’ s

H H ~-e

& | .. |

ot el H:C: H H—C-—H »

& ; = | Zy. 1, "Avopov
H H

woi dvilgaxog.
f) Ta dtopa ToD &vBpakog Exouv THV lkavétnTa vé évobvron petadd Twv,
ug dmotéheopa v oynuatievral dhdoelg Sixpbdpou pfkoug, Sioxhadovuevar
Kol pi, kol SaxtOliol mowkiAwv peyed@v. ‘H o0vbeoig 1@V dtdpwy yiverar 8L
dpotomohikoDd Beopol Kal elg Ex&otny poviba ouyyeveiag &vTioTolyel Ev Kotvdv Lebyog
TAextpoviwy, oxnuotifopévou oBtw 100 kahovpévou &mhod BeopoD. Al Evdoelg, TOV
Anoiwy té &ropa Tod &vBpakog ovvdiovtal i’ d&mhol Seouol, keholvial KEKOpEOTpHEVOL.

X
o BRNCECY 8 ey
sigzcinc e wc%—c:——i;—cl!-—cl{‘—g‘:—l% >l | )r:/\\c(
e ARG e EEGRI i h VAR S i
L A e e
T \ A e
~

y) Té dropa 1ol &vBpaxog Exouv Tiv SuvatéTnTe véx Evobvran petaéldjtwv
St pévov &1’ &mhob Seopod, GAAE kai ik Bimhob # tputhod TolovToU, oynpa-
Tilopévv olitw TV KahOUREVWY GKOPLOTWY EVOOEWV.

AU0Td onualvel 1 ) oUvBeoig TV &topwv yivetow B dpotpalag ouvelopopag Blo
Al TpLdY HAektpoviey €€ Ek&otou &tépov, dote v& axnuatifevral dvuotolymg dvo fi
Tpia kowvér LeOyn Hhextpovicy :

nCiEcl Plo—cd sl Siilo. —Cc=cCc—

8) Al &vaoelg 1ol &vBpaKog mapousidlovy Td powvéuevov Tig loopepeiog
(BA. dvortépw). Il x., elg Tolg KaTaTépe TOTOLE &viiatolody ol Tapamhedpwe dva-
Ypagpopevor &piBuol TV looUEpdV Twv popPpdYV :

CH;,, 2 CsHyg 802
(S CyoHyy 366319
(B Bt B Ciolyey  TpLoskaToppdpla !
€) Al &veosig Tol &vBpaKog mapouot&Louy Td gavéuEvoY Tiig mohupepelog
BA. dvatépo). T kotetépm Cebyn elvau yapaxtplotikd mapadelypata moAvpep®Y
vhoEwy : i
C,Hy — CgH,q CH,0 — C;H,0,
G EL— € H CH,0 — CyH;,0,

'EE 8Aov 1OV GveTépw Katapaivetatl §tt 6 kupldTEpog AMdyog tic Oné&plewc TéoOV
UEYE&ROU  &piBuol dpyavik@v Evbosmv elval & HAEKTPIKGC o0bétepog yapaktip T0D
&vBpakog, 6 dmolog ETTPENEL TOAD £UKOAGMTEPOV, Tapd Elg T xaBapd¢ HAekTpoleTikd
i fextpapvntikg otoiyela, Eva &Avooeldfj oOvdeopov moAAOV &tdpuwv &vBpaxog
HETafO twv. Thv Btétta adtiv épgavifouv 8ha & otoixela Tig Tetdpms Op&dog

100 meplobikod ouvoTHUATOG, TEPLOTOTEPOV EAWY Spwe 6 &vBpal kal katdk Bedrepov
Abyov 10 Tupltiov.
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4 EIZATQrH
< 6. 'O p6érog To0 GvBpakog Kol Tob mupLriov €ig Ty dVoLv.

‘H 18&lovoa ¢oolg toD &vBpakog kal Tod mupttiov, Tpoodldel elg adtd plav
EEéyovoav Béowy, peTall TOV GAAGY otouyelwy, elg 10 Aov olkodounpa tiic PHoEmC.

Té muplitiov, ouvevobpevoy pé &\ha otoigela, oynpatiler Tov Gvopyavov Kéapov
BV SPUKTAY Kal TOV TETpep&Twy, ‘O &vBpag, guvevoluevog pe &Ala oTolyela, oyn-
potilet Tov évopyavov kéopov 1OV (Hwv Kal Tev uidv.

Ti elval 8pwe adtd t dmoiov mpoodiBer THv lkavétnTa elg Tov &vBpoka va elvon
pévov adtée, € BAwv T@V otoixelwv, 6 &napalmiogc Bopukég AMBog tiic Ldong UAng:

2. A. LAVOISIER (1743-1794) 3. 2. BERZELIUS (9779-1848)

‘O avopyoavog ko6opog elva ouvbe%epévoq pé v Umapliv Kowdv ¥nuikdv po-
piwv, &nh. poplev pikpod poplaxod PEpoug, Eve O EVOPYavog KOOUOG elvar guvde-
Bepévog pé T Omapfiv peyahopoplak®y éveoewy, al dmolal elval dnapaltntog npol-
méBeoig B v Omapfv tig lefic. Kal &kpipog, o &vBpaf pbébvov Exel, pHETAED
S wv OV otowelwy, Ty ikavotnta v& oxnuporily tag peychopoplakdg £ve-
oslg, ol omolat elvan 16 GrapaitnTov DAkdY OméoTpepe Tiig L0l : AEUKOUGTS,
voUuKAEIVIKG 6E£a, GUUAOV K. &

R 7 ZHvropog loTopiki) &veok6MOLg THG ehifewe TG 'Opy. Xnueiag

Mop’ 8hov 811 al dpyavikal évboeig Tpovnfipyxov Befalog 100 dvBpdmov, oltog,
elg kaBopay Kat&aTaoly, 1&g Eyvaploey TOAD &pyék. ' ATd Todg TaAxiods Suwg xpovoug,
6 &vBpwmog Eyvhploe PEPIKE GTAG dpyavikd odpata elg 8y kabopdv katdotaoLv,
mwe TO olvomvevpa, ¢ guotatikdy Ttol- ofvou, T AEIKOV 6EL, d¢ ouoTATIKOV
100 8Eoug k. & ‘H dhxodhn d&moteAel T mpdrov dpyavikdv odua, 1O Omoiov &
&vBpomog dnepdvaoey elg kaBapav kat&otaow B &mootdéewg fuuwbéviay cakya-
polywv diahvpdtov, Kotk ‘1o mpdtov fiptou tod 180v al®vog ylvovial yvwoT& pe=
pikd Almn kol ogkyepa. Kotk to Beorepov fjulou  adtob, &mwopovoltar 0o 10D
Scheele, &k puoK®V Tpoidviav ) yhukeplvy, 1@ OBpokudviov, 1 Tavvivy, TO TPUYIKOY
kol Kitpikoy 680 k. & MopadAfiwe 6 péyag Lavoisier Bérew tag Baoeig Thg dpyavi-
Kkfig oTolXElaKilg &valboemg kal Siamotdver 8Ti al dpyavikal évdoelg dnotehodvron
&mod GvBpoka, UBpoybvov, dEuybvov kal &lwtov.

‘H '@pyaviky Xnuela pag, d¢ émoriun, Oepediodtol katk v 19ov oldva, Y&~
pg elg ta¢ épyaolug thv Berzelius, Liebig, Wéhler, Berthelot . &.
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‘0O Berzelius ypnowponotel & mphdtnv ¢opdv 1oV dpov ‘Opyaviky Xnuela, 1
1808, elg oUyypoppud tou &id 1ol dmolou éovotnuatonoinoe T uéxpt Tig émoxic Exel-
vng arafivountov UALkOV.

Thv énoynv £kelvnv émoteleto T & Opyavikd odpata Tpoépyoviol amd ToOV
Lokdv kai puTikdV Kkdopov, kot &viiBeowv TMpodg T& dvépyava, Td MPOEpYOHEvVA €K
T00 6puktod koopou. Exvptdpyet dkoun 1) yvoun, St dev elvan duvartn i) obvBeoig
Spyavikdv évhboswv &€ dvopydvav TolobTwv, BLoTL UT&p)XEL, O fibn dvepépaey, pia
biautépa Bovapig, f Lo BOvaulg (vis vitalis), 1 dmola Biémel v odvBzoLv aOTOBY
Kol v émolav div BiaBitel & &GvBpwrog,

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

‘O Wohler ouvBéter mpdtog Opyavikdv obpa #E &vopydvev VAkGv. Tolto
Tporypatonoel Tuyaiog TO 1828 Bik Beppdvoeme kuavikol dupwviov, Ote kal 6 IBlog
Suwe ToAud Grbéun ve &moppiyn v Bewplav thg vis vitalis. Aexanévte £ty Bpado-
Tepov & Kolbe ouvBéter 10 6Ekdv 6E0. Elg t& péoa 1ol 190u al®dvog & peydhog [é&A-
Aog ynuikég Berthelot quvBéter olvémveupa, poppnKikey 6E0, peBUAKAY GAKOOANY,
SEorhikdv 60 Kal GAAQ dpyavikd obpata. "Extote, éyxateheigpfn oplotikde 1) Bewpla
e Luikfig duvipewg kal &medelyBn 8T, téoov Ta dvépyava Boov kal T dpyavikd
SOuata, tmaxobouv elg ToUg altodg Ynuikodg vopoug.

‘0 Kekulé, 1o 1859, 6pilet mpdrog tAv "Opyavikrv Xnuelav dc Xnuelov 1@y Evo-
Qewv 1ol GvBpakog, TATS Tfic £moxfic ékeivng 1) *Opyaviky Xnuelo AVanTOOOETOL Ta
Xéwg, &o’ éveg yapig elg Targ mpoddoug 1fic 'Avopydvou Xnuelag kal tiig Puoikiig, &¢’
£tépou B¢, yépte elg Tég épyaoiag peydhav émomuévey, o 6 Willstitter, 6 Fischer,
Baeyer, Grignard x. &.

Xapakmpiotikdy Tfig tax0tnTog ué v omolav é€edicoetan i) "'Opyavik Xnueio
Elvay 8t 1865 floav yvootal tepl tag 4000 évdoewv, 1o 1880 15000, to 1910 150000,
T 1935 350000, kal oiuepov buepBaivouv Tég 400000,

“8.'H onpaoia Tig "Opyavikijc Xnueiag dik v {wiv Tod &vopomrou.

‘H ypnowpomoinolg t@v dpyavikdy évhoewy, tdoov tdv ebplokopévay elg thv ooy,
Soov kai 1@V guvBeTIK®C Topaokevalopévev, elvol E0pLTATH, Kol KoAUTTEL TEOQV
EkBRAwow Tiig ouyypévou Lwiig.

MéxpL mpd Etkatdv Etddv Biv Unfipye oxeddv odpyaviky xnuiky Propnyovic. ‘H Aed-
Kavolg t@v Opavolpwy fjro &vareBaipévn elg ToV fjhov, /| Béylg 1OV depudTey Kol
gl TapaOKEL]) oan@vwy £yévovrto Bi1d mpwToybvey péowv kal did v Bagiv £xpnoiuo-
ToLobvo povov puotkal yxpwotikal obolat.
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"Extote, 1) &v&ntuéic Tfic xniikig Propnyavicg Enégepev dvumoldylotoy HETOUOP-
¢woLv elg TV olkovoptkiv kal Kow@VLKy Lanjv, tapéyovoa &pBova té ayaba g elg
tdv &vBpwmov : kavalpovg HAag, OP&oPaTa, TEXVNTOV KAOLTOOUK, mAaoTikdg UAog,
Xphpata, pappaKa K, &.

Mapediihes, ¥ ‘Opyoavikr Xnuela doyoheital pé v omovdiv kal Ty épunvelav
@V Blohoylk@v pavopévev, Ta avufoTik& dppoxa, Sk OV dmolwv KOTATOAE-
pobvial &oBéveixt, ol omoian énl al@vag éfaghvicav tdv &vBpwTov, 1) TAPAYD YN
Sppovev, Pirrapv@v khn, elvat ol kapmwoitig "Opyavikiic Xnuelag elg tov tepéa adtdv.

*Axbdun onovbaiotépa Spwg elvon ff onpaotia tiic "Opyavikijc Xnueloag Bid 10 PEA-
Aov Tig &vBpwmdmTog, ‘H Prounxaviky dvémiviig, § dmola yopakmpller 10 wpdTov
fjutou 100 2000 al®vog, pE THY oUOTNUATIKAY EKUETGAREVOLY 1OV TpOT@Y LADY, 6nwg
& metpédaia, & &vBpaf, T& pétadAa KA., 63nyel poipalag el Ty E8&vTAnow abTdv.
‘0 mAnBuopoc Thg e &' Etépou adE&VETOL KATA YEWUETPIKIY Tpdodov kal ouvendg
ol &vaykat tfig &vBpondintog Todhamiaotdlovial. Kata meilov tpémov howndv dhvatol
& &vBpwmog v& avudpéoy elg v ouvexdc alobBnrotépav EAAewpv TOV &napai T Twy
OAGV Kkal v kepdlon Thv ednuepiav ;

Thv EARELpLY T@V dtapaititey OAGY O &vBpwtog 8& Ty dvripetwmion pé oOvOe-
owv véwv TololTeY, £E DAK®Y Omapyxéviwv tv &gbovig el v ®oowv. “Hbn, amo 1&
npoyeipdrepa kai ebBvoTzpa DAk, TV SvBpoka, OV &épa, Tobg dofeotohifoug kal
1 Gverrdtiog amoppippata m&ong ¢UOEwg, | *Opyavikn Xnueia ouvdérer apoidvia
xpfiotpo kal ebBnva kol BUvatat vie ouvteléoy) elg TV Em&prelav  EKAOTNG XWPOC,
yevikdg BE elg Ty ednpeplay adTfic.

WnpiomouBnke amé To ivotirouto EkmaibeuTikrg MoAmkrg
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IKEDAAAION B

TYITAZIZ TQN OPTANIKQN ENQZEQN

1. TYOTAOLG TAV BPYXVIKAV EVOOEDV.

Sopgdhveg Tpdg Tév BoBévia dplopdv, Shan al dpyavikal EVOOELG TEPLEXOVV
GvBpaxa, Zyebdv Bhar mepiéyouvv VBpoydvoy, al meploodTepal BE mEpLEXoLY Kol OEu-
yovov.PExTog adtdv Spwg, TolAal EvhTEg TEPLEXOLY 6ziov, dhoyova, puoddpov kal
dAlyot &poevikdy, oidnoov, payviolov kol &Mha péralia. e R

Elg 10 #pyootiplov Suwg EnetetyBn | OUVBETLE BPYQVIKEV EVOTEWY BL& QUMUUETO-
XA kol TGV Orohoinwv yvaotdv otoiysiny, EEalpioet Befaimg TV edyevdv deplov.

Ku'tc.)tépc'n nepiyphgetal | 8Ny gpyaoia 1 dmoln &menteital did 1oV kaBoplopdy
Tic ovoTdoE@S EC dpyavikiic EVOOEDS xal v ebpeoty 100 poplakol TéTOL adThG.

2 Kdedpolq Tiig dpyxvikijg odoiag Gmo Tag E£vog MpoopigELc.

[lpd tig dvahdoem; TPETEL Vi TIPOY) /nBf cuomuatikdg kaboplopds 10D é€etalo-
uévou odbparog, oftwe GITe va elvon Teheing dpoyeveg kol amnhiaypévov EEvaV
npoopl€eav. ‘O xaBaplopds ad1ég Bt T& OTEPEX obpota ylvetar kupiwg pE TV Kpu-
ot&AA@aLy, omavidTepov B ué tiv EEGyvwow i Tiv andotalv kal &Ahag peBddoug.
Elg ta Oypéx 6 kaBapiopdg ylverat, oyeBOV ATOKAEIOTIKDG, Bid kKhaopatikfic drooTdfewd.

BePoiotpeda &t ) 6pyavik) obota &unAhdyn &mé mioov gévnv mpdoptfy, é¢’
Soov, perd dwavelhnupévag kada&poelg, ntapouvotdlel otaBepdv onueiov CEoEwC,
onuelov thEewe, eldikdv Bapog, elduiy otpoguknv lkavotnta, beikmny dlabidoewg KAT,
‘H &vahvotg t@v Spyavik®v Evdoewy, &oxoNOUUEVN pE Thv &vixvevouy kal TOv Tpog-
Bloplopdy TV otolyEl@y, Ex TV dmolmv ouvioTavial, kaheital orotyELaKT] OPYQVLKT
&véhuoig. AB Blaxpiveton elg TAV TOLOTIKHY OTOLXEWGKTY GvéAvowy, &v EmilnTital
W &viyvevolg Tiig Tapovolag A BV Blapdpwy otoiyelav, kal TV TOCOTIKNV OTOL-
XElakhy &véAvowy, &v émlntijro 6 mpoodloplopdg tod émi tolg £KaTdV Toool TOV
&I VELBEVTGOV OTOIYEIWV.

3. MNotloTLKi) OTOLYELXKT GV&AUOLG dpYXVLKTG EVOOEWG.

Katwtépo meprypbpoviat al péBodol dvixveboews 1oV ouVNBETTEPOV ATAVIOVTMY
elg 1&g dpyavikdg EveoElg OTOLXEI@Y :

1. ’Aviyveuvoig dvdpakog (bl abtfic kabopiletal Tautoypéveg, Edv 1 Evaolg
elvar dpyavixd # &xi). Alm émtuyyébvetar 8ua 1OV &dxoholBwv pHEBODwY :

1. Awx B@spuikijc &moouvBéoewg Tig EVOOEWC. “OAa oxeddv 1& Opyavikd
gaparta, Beppaivbueva &roucia &époc, & toouvtiBeviol, EykaTaheimovia péhav Omo-
Aewppa ¢€ &vBpakoc, [Napabelypata xopakimpiowka elvar N EEavBpdaKwolg T gaK-
X&pewe, Stav fepuavefi loxupde (gx. 6), 1 £x TGV EOAWY napakafly 1@y EUAavBpaKwY
Kot& TRV Béppavoiv'rmv‘ amovola &épog k. &.

2. Ak kaOOEWS Tig oboiag &lg 1oV &épa. Kat avtiv, ) odoia, Gtav pdhloTa
elvan mhovola el dvBpaka, xaletan pé alBodilovoav gréya: edv be OmepGve THg
PAOYdG TANOI&O@UEY Tep&y oV TTopoeh&vng (Koo mé&To), tolto 8% uehavwoij Aoy
toD &notiBepévou, elg Aemtov Blapepiopdy, dvBpakog (alBding).
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Al 800 dvetépw péBodol elvar dogakeis pévov éml Betikijc ékPhocwe. "Enl &pvn-
Tikiic ékBhoewg Béov va Oméplp imPefalwoig Bia Tfic év cuveyxela mepypagopévng
pHeBoBov, émotnuovik®g &kpiPole,

3, Ak koboewe TiiG obolog Omd Tol dEuybvou Todb mpoepyouévou K TLVOGg
fn, : 6EedwTikoD péoov. Katd thyv pébobov Tadtny, évide Hoki-

\ Kadojpa e paoTikod owhfjvog, Beppaivetar pikpd moodtng £k Thg £Ee-
\@/ talopévng ololag pé mohhamhaciav tocodmta Cul, 6ndTE 1
bpyavikn Eveolg Bioondral kal 6 Omdpywv &vBpaf, kaletat
Omd 1ol 6uybdvou tod CuO, mpdc CO,. Tolto, Biepybduevov
81" ahlvov cwhfjvog, péow tol mhdpatog Tod BoklpaoTikod
othfjvog, katohfyet elc Boxelov mepiéxov Pépiov BBwp f
Goféotiov Ubwp, Td Omoiov Bohdvel Adym oxnuatiopod &dias
Abtou Aeukod BaCO, i CaCO,, "Ex 1ol Bordpatog TolToOL,
avixvedetan 1) Onaplic &Gvlpakog (ox. 7) :

: C 4 2Cu0 — 2Cu +CO,
Ca(OH), + CO, — CaCO;, 4 H,0

2. 'Aviyveuoic U3poyévou. AUty yivetan elg v (Blav

ouokevfly, Tavtoypdvwg HE TOv &vBpako. [Mponyouvpévag 1

v tEeralopévy obola, fj ovokevy kai 18 CuO mpéner vé Umo-

otobv Tehelav Efpavory mpdg dmopdkpuvoly kal 1@V EAayi-

Zy. 6. otwv lyvdy Oypaciag, Kata v Béppavoiy 1 Undapyov OBpo-

ybévov kaietal big tod 6Euybvou 10D CuD, oynuatilouévev

Uaparpav Oftol, oupmukvoduevol, EmkaBnvral Omo  popgry orqyovlﬁiwv elg TO

PuypbTEpE pépN TAC TUOKELTG Kol B adT@V &viyxvebetal f napovola uﬁpoyévnu elg TV
dpyaviknv obolav :

CuO + H, — Cu + H,0

3. 'Avixveuaiq aZorou. AUty EmTuyykvetal :

< 1. ’Ex Tij¢ douijc kotopévng Tpiyocg,
v dmolav dvadidouv, kaibpeval, Tohhal
dlwtolyol dpyavikal évdoeLc.

'Ex tiig dupwviag, v omolav ék-
AUouv al &fwtodyot oboiat,Bepucivépeval
pe varpaofeortov (uiypa NaOH kal CaO).

‘H &xduopésn dppovia aviyvedetal :
o) 'Ex 1fig yapoxmplotikijc tng doufig.
B) “Ex 1ol xvaved yphuotog Té dmolov
Acufdvel BiaPpayeicépuBpdg x&png fAlo-
tpotniov OO AV Enibpaoty Tadtng (ox. 8).
¥) 'Ex 1Ov Aeukdv vedpdv (dtpoi NH,CI),
Td omola OXNUOTIZEL, £GV TANOLATWHEV
i AVOLKTHY  QuLéahny TEPLEYOLOQY TUKVEV U-
“ bpoyxhwpikov 6EL.
NH, + HCl — NH,CI
2y 7. B) Avelbikdv avubpaotnplav, §nwe elval
A 1& avubpaotipla Nessler kal Zéyyehn,

Ts dvnﬁpuctﬁptov Nessler elvat didAupa 0Bpapyvpolmdiodyou xakiou (Ko[Hgl4]) kai KOH. Telto
uetd g duuwviag  1&v dppoviakdyv di&tov 8ldel xpotdv fi [Enua kaotavéypouv.

To dvribpaotipiov Zéyyehn elvar Sidhupg: ¢oppding kal AgNOj. *EE adtod, tff &mibpdoer NHg
&nofaAAstan pEAQY K&TOTMTPOV Ag.

Al 8Y0 &vortépw péBodol avixvetoewg o &lbTov elval &opaheig povoy énl Betikiig
ExBioewc. [Tohumhokmtépa, &G ttavrote dopakng, elval 1] KATOTEPW TEPLYPOPOPEY.

Jrgyovia
Toaos
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3R tfig Gvtibpdoewg kuavod tol Bepohivou (Mébodog ILassaigne).
Kata tv péBobov tadtnv Bepuaivouev tv éfetalopéviy oloiav pé ToAAGTAG-
olav ToodTNTa peTaAAkoD kahiou (i) varplov), 6moTe, Eav Umapxy &Lwrtov, oxnuoarti-
LeTaw xvavioDyov KaGAiov :

K 4+ C4+ N — KCN

Xaorng
224, /‘r} TROTICY
Toé thyua mopodaupdvetar B’ Odatog, Bin-
Beiton kol elg 16 Bujdnua mpootiBetan didAuvpa
&\atog Bi108evole otdrpov, oxnuatilopévou oibn-
pokuaviotyow kahiou :

6KCN 4 FeSO, — K,S0, + Ki[Fe(CN))

Toé mpokOmroy didhvpa dEuviZetat 8 HCL xal
TpootiBetal &Aag tod TpiaBevode gidnpou, dmbTE
oxnuatiletal kuavobv Cnpua oidnpokvaviolyou
o18fpou, 10 kuavolv ToD BepoAlvou, ék TOD
dmolou kal &viyvedetal i) Tapovoia &ldtou (o). 9):
3R, [FelCN)]4-4FeCl, — Fe,[Fe(CN)],--12KCl

4. 'Aviyveuoig deiou : 'H dpyaviky Eveoig
OUVTAKeTOL P& peTalAikdv vaTpiov (f kéhov),
onéte 1o Belov, dv Omapyn. oxnuatiler Na,S.
Té tiyua mapoiauBaverar 5 8dartog, Binfeitan xal elg 16 dufbnua dvixvedetal 1)
Omapéic Belou :

V&) *Ex o0 péAavog Iir']poc'rm;,’ré omolov Bidel Bia mpoobhkng drakbpartog 6Eikol
HoAOBBou.

Hswroixes bayavimr
EV@sIC + A ToasBEsTag

Zy. 8.

Na,S -+ PhCH,C00), — PhS } -2CH,CO0Na

\( B) 'Ek t&v pehavdv xniibav, ¢k Ag,S, 1Ov oxnuatnilopévev, t&v otayoveg Tod
Slnelﬁparoc ¢miteBolv énl &pyuphc
OTuAnvig émpaveiag.

Y) "Ek tfig moppupoiddoug ypoldg
v dnolav éppaviler Bid mpoudhikng
Slalduartoc vitpotpwooikod vatpiov
(Na,[Fe/CN,NOJ).

5. 'Aviy veuoig aloyovawy. Al
émtuyxﬁvatcl :

Va) A ouvthfewg thig ovolac ué
Va&Tplov, ddTe oynuatifovio T &vti-
OTorya &hoyovolya &iata. Tadrta
TapohauBavovral 81° Bdatog kal Sia
Tpoobrkng Biahbpatoc AgNO, oyn-
Ratifetal yapaxtplotikey (Znpa &-
)‘°Yov00xou &pyvpou :

; NaX 4 AgNO, — AgX | +NaNoO,
Rl e e 3y, 9.
GRS EL T Do T e L
! B) Aix tiig mupoynuikiic ueBbBou Beilstein. Kot avtiy, T:—:dexlov CuO mepitu-
Mooetan Bia obpuarog Pt kal, &pob tomoBetndfj én’ abrod v mpdg &vaivowv oloic,
Tpodtai. Mapovala dhoybvev | PASE ypouatiletat Twpooivy, €k TV oxnuatilopé-
VoV dhoyovolywv Evhoswy 10D xahkoD,

6. "Aviyveuoig gwopdpou. ‘H mpdc &vé&luowy obola Beppalvetar pé mukvdy
HNO, 6note 6 Pwopdpog petatpénetal elg H PO, 16 édnolov dvixvebetal edxblwg.

WneiomouBnke amé 1o votirouto EknmaibeuTikrig MoAmkrg
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4. TIooOTIKH OTOLYELXKY] GVEALOLG SPYAVLKTIG EVROERC.

1. Mpoodiopiopds Gvdpakog Kai Udpoydvou. [Mpoluylobeioa oobtng Tfic TPOG
&véhualy oboiog, Katémy Enpdvocms, GvaptyvoeTat pé Enodv CuO kol tomoBereital
Evog Thc Omd Tod oyfinatog 10 elkovifouévng OLOKELTC. Kata v Béppavaty, 6 avepag
kal T& OBpoybvov xalovral, pt Tyl dEuybvou 6 Cul, mpog CO, kal Gbwp :

2Cn0 4+ C — 2Cu + CO, " CuO + H, — Cu+ H,0

Ol U)(npa.‘no‘aévtsr; Odpatpol kal 10 COy, Tapaoupbpevol UM peduaTog SEuyo-

vou, gUAAEyovTal glg TpoluyloBeloag OUOKELAS, ¢k 1OV OTolwy, f TP TN TEpLExEL Lypo-
oxotukiy obolav m.y. CaCl, fj TukvoV H,S0;, ) Bevtépa B2 Bréhupo Baoews, T.x. NaOH,

Qayawery

a.v‘g«z

Cu 0

. - D2,H20002 02,002
g e —e

Z%prrrxaif H
JE6oy
Zy. 10.

Ikaviig v& ouykpatroy 1@ CO,: 2Nz|01-l—}-CO,—-)Na,CO,-{—II,O.'H abifnoig tol Pdpovg
aOTeV BeEkvOE!, KT ouvémelay, Ta Bépn Tod oynratodéviog Udatog kal tod CO5: Ek
0V deboptvav adTdv, 8 &rhdv OToloyloudY, edplokopey THY €ml Tolg EKATOV TEPLE-
KTk6TTR Tiig dpyavikiic ovolag elg GvBpaka kal OBpoybdvoy,

“Eote m.¥. 6Tt 0,8 gr 6pyavikiig #yHoeme Bidouy Bik T Gvwtépw pedddoU
2,2 gr €O, ki 1,8 gr H.O. Mofo f) €mi toi_s; 0/, TEPLEKTIKOTNG THG Evoewg elc € kal H;

44 gr CO, mepiéyovy 12 gr C 18 gr H,0 mepiéyouv 2 gr H
2.2 YEd'A : 1,8 X
x = 0.6 gr C ' X =02 gr H
‘Emopéveg 08 gr fvaoeng mepiéxouy 0,6 gr C kal 0,2 gr H
100 , % Yo
N x=T75gr C y p=25¢gr H

*Hrol, ¥ Eveoolg mepiéxet 75 °f, € kal 25 °f, H.

2. Mpoodiopiopds aforou. o) 'Ex 00 £NevBépou &idTou (péBobog D umas)

poluytoBeioa woodTNgG THG TPOC &avaivowy ovolag Beppolietal petd neptooelag
CuO, elg pedpa CO, gvide ovoxeufic (ox. 11), €k tiig émolag &gn2£6n PO YoUNEVAG
6 &fp. Td CO, mpoépyeral €k Tijg BlaoT&OENC 100 EvidC TG OUOKEUTiG EUPLOKOME-
vou NaHCO,.

‘O &vBpaf kal To OBpoydvov Kalovial, Banavalg tod 6Euydévou Ttod CuO, mpog CO,
kal H,0, £ve 10 &lwotov mapapével Katd 1o mAelotov thevBepov. Ta TUYOV OXNUATL-
ropeva OEeldia tod &ldtov &véyovial UTO Bepuaivopéwvng omelpag xahkoD, TomoPeTn-
pévng elg 10 Grpov Tiig TUOKEVLfG.

Toé oxnuatilépevov &Lwrtov OLAAEYETAL £vTdc dYKOUETPTHEVOL DOALVOU owAfvog
(&LwToPETPOV), GVTEOTPaUUEVOL gvide Aex&ing TEPLEXOVONG TUKVOV BidAupa KOH.,
Tpog cruxupd'rqow 100 CO,.

Metpolpev tov 8ykov To0 ouNAeyévrog &ldTov Kad Gvéayopey adtdov U Koy OVIKAG
ouvBiKag. "Ex toD ebpeBiviog Sykou kal tol yvwortold poplakod Bapoug Tol &ldrov

WnepiomouOnke ammoé 1o ivotirouto EknmaibeuTikrg MoAmkrg



MOXOTIKH ANAAHIIL 1
gbplokopev Td Papog abrod, &' &mwhod B¢ Gmoloyiopod kal thv émi Tolg °f, TEPIEKTI-
kétNTa g dpyoavikijs ololag elg &Twtov,

M.x., 0,5 gr dpyovikiic évdoewg 6ibouvv, ik 1fig peBodov Dumas, 160 cm®
N,, petpndévia OTO Kavovikkg ouvBfkac. TMoix # £t Tolg ¢/ meplekTIKOTNG THG
obolag eig &GLwtov ;

28 gr N, katahappévouv Omd K Z. Sykov 22400 cm?

X 160 cm?® | X202 erth
- : L = |
0,5 gr dpyavikijc tvooewe mepiéyouy 0,2 gr N, l ~ A
100 aRn 141—40 gr Ny
"Htoi, 1 dpyavixy) Evaoig {;p;&'fxétrtlo oy &Lwtov.
[
vz i

Na HCOs

By 11

B) "Ex TRi¢ oxnuatiopévng dppoviag (néBodog  Kielda hl). ‘H é€etalopévy
odala kaletanr Omd mukvold H,80,, mapovoie kataAltou Hg. To elg Tiv dpyavikiyv
Evaoy mepleybpevoy &lwtov, petatpénetal 161€ ele (N1,),50,. Tolto, petd v Y-
Elv, napohapuBavetal B 88atog kal tpoatibetal NaOH, énote éxeuBepoltar dépiog N H:

(NH,),S0, + 2NaOH — Na, S0, + ¢H,0 + 2NH,

‘H NH, dlopipaietal évtdg dpiopévne mooodtnrog diakduatog 6féog, yvwoTiig
TEpLEKTIKGTNTOC, Kol éfovbetepdvel pépog adtol. Ald mpoobioplopold 1fig meplaoeiag
To0 6Efog, OYKOUETPIK®E, eVploketal ) Moo6INe Tfig oxnpanlopévng dupwviag kal £
abtiig 10 &Lwrov.

3. Mpoodiopiopds deiou (uéBobog Carius). "H mpo¢ dvéhvow oboia Bepuai-
VETan petd mukvoD vitpikoD O€éog, omote Té Belov petatpemetal elg H,SO,, 16 dnotov,
Bi1& pooBKng Biohbpatog BaCl,, 6iBel Cnpa BaSO,. "Ex 100 Bapovg 100 BaSO,
edploketal 1) meplekTikdING THG Opyavikijg £vé oEwg elg Beiov.

4. Npoodiopiopds ahoydvou (ueBodog Carius). 'H t€etalopévn obola Bepual-
VETaL petd mukvoD vitpikoD 6Eéog, mapouvaig AgN Oy, 6note oxnuatidetan (Tnuoa &ho-
yovobyou &pytpou, ék 100 PBapoug 100 6nolov Umohoyiletal fj Eni tolg [, mMEpLEKTL-
K0tng tod &hoybdvou elg THv dpyavikny Evoouy,

5. ’Avixveuoig. Kai mpoodiopiopds Tol SEuydvou. Kaitol 1o 6Euyévov elvau
&M 1& KUPLOTEPO OUOTATIKG TV Gpyavik®V EvOoewv, Bev DTapXouv KatdAAnAoL pé-
Bobot, olte B TV dvixvevow, olite Sia T8V MOOOTKOV Tpoodlopiopév adted.

‘H mapovoia tou &mobeikvietal kal fj énl toig °f, dvahoyla abtod el v dpya-
vikiv Eveoly Omohoyiletan 8’ dgaupéoewg amo té 100, tod &Bpolopatog tijg £ml Tolc
*fy &vadoylag t@v EAhwv otolxeimy, TV CLVICTOVTWY THV dpyavikny Eveowv.
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M.y., v& edpebf A Exartootiaio cOOTEOLG bpYaVIKiQ EVATEDG GTOTELOVUEVIG
&md €, H kol O, 0,364 gr. tijg dmolxg Edwoav 0,528 gr €O, kai 0,252 gr H,0.

44 gr CO, mepiéyouv 12 gr C 18 gr H,0 mepiéxouvv 2 gr H
0,528 X 0,252 X
x = 0,144 gr C p = 0,028 gr H
“Emopévag, 0,364 gr tfic Evhoewg TMEPIEXOLY 0,144 gr C kai 0,028 gr H
100 pe X2

"Hrtot, | ékatootiaia gboraolg Tiig tvioeng elval: € = 39,56 °/, H=17,69°/,
kal © = 100 — (39,56 + 7,69) = 52,75 °fo. »

5. Eipeoig ToD £UmELPLKOD TOTOU SPYAVIKHG EVOOEWGC.

"Eunelpikdg tomog kaheitar & ynuikdg tomog, & omolog Betkviel 16 elBog OV
otoigelov £k T@V dmolwmv ouvioTatal pic XnUIKh Eveotg, O¢ kal Tiv dvaloylav T@V &T16-
pav T@v otoixeiwv, elg T podplov abriig, *Ex¢pélet BnA. Ty TOIOTIKAY Kal TOOOTIKAY
gbotaow Thg Evdoeng, 8yt Buwg kal Tov Gk &piBpdy TGV d1opwy 1od poplov tng.

Ava Ty ebpeowy 100 E.T. xnuikfig EvOoeEng Epyaldpeda dg EERC :

1. 'E&v yvuwpiGwpey THY ékarooTiaiavy oloTagGIv THG EVOOEWE.

. A', Aiaipobuev Tv £nl TOig ikatdv Gvahoylav ik&oTtou otoixelou T EVOOEQG,
S1& 10D &topikod B&poug abtol. Ol TpoKOTTOVTES dpiBuol detkviouvy v avaroylav 1@V
ypappoatépmy elg T0 ypoappopdplov 1fic Evdoeng, § omola elval kal &valoyla TGV
&tépwy el T poplov abriic.

B’. Thv mpokOTIovcay &valoyiav TPETOLEY elg dxepaiav, Biaipobvteg To0g ebpE-
Béviae UVTENEOTAC Bid TOD HIKPOTEPOU EE qotiv. "Edv i mpokbntovoa ék tiig dlaipé-
oswe dmhovotépax oxéolg Biv elvan &repoid, ToAAamAcolGlopey Enl TOV pikpbTEpOV
&xépalov &piBuody, lva karaotf drepoia. -

Ol mpokdTToveg 0bTwm dképaiotl GpiBpol Exppalovy TV dvahoylav, 0Td TV dmoiav
T& dropa EkGotou otouelou elogpyovran elg 10 pdplov Tiic EvO0EWG.

M. ¥., v& eopedfj 6 E.T. Evoews, i mMoooTIKY &vE&ALOLG TiG Onolag EBwoE T&
2Efc dmotenéopata: € =¥, xai H=25")

A’ = :E; = 6,25 ypappodtopa = 2? — 25 ypaUOATOpa
P 020 A e S E T R e,

6,25 6,25

2. 'Eav yvwpifwpev T8 oxgrika Bapn, Ono T dnoia Ta groiyeia €k TOV omoiwy
anorcheitan i) Evwoig, cioépyovral mpodg oxnuaTiopdv Opiopévou Bapoug alTihg.
A’ Alcipolpev t& oxeukd Pépn OV otolxeiev, dia TOY dvriotoly@v &Topm&w
10V Bapdv.
1)
B’ Thv mpokOmtovoav &vahoyiav yooupoatépwy TpEnopey Eelg drepalav, diat-
pobvteg Tolg elpeféytag ouvieheoTdg Bl 100 pikpotépou EE aUTOV.

[.y., v& e0pedl) 6 E.T. Eviosws, 5 gr Tig Omoiag mepiéxouy 4 gr Cxal 1gr H.

3 4

(s SO & e 0,333 ypotypodttopoc' ; H= += 1 ypappo&topov
b inhas 1 - "

B _(_._ 0333 =l H —_(J_,ﬁ'f:?' Hrou E. T. = (CH,)x.

YnepromoBnke amné to lvatitouto EkmaideuTikrg MoMmikrg
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6. EGpeoig o0 poplakod TUTou dpyavikiG EVOOEWG.

Moplakdg TOTOG KoAeiTaL & YXNKkdg Tonog o dmolog Ekppale!, TAAV Tig TOIOTLKAG
Kol Tocotikiic oLoTaoEmE Kal TOV dxpffi GplBudy OV &ToUwWY, Ta dToia amotehodv
10 puéplov Tie EvOOE®C,
1. Elipeoic Toi popiakod Timou £k Tol éuncipikod TUmoU Kai Tod Hoplakoiu 8apoug.
MMpog tolto, Elocvopey 16 M.B. pé tov E.T. xal &vuikaBiotduev elg tov TEAEU
talov & obppora, Bid t@v A.B. 10V otolkelwv & dmola wapiatolv. Ty mpokbmTOL-
oav éflowaiv AVopev @¢ Tpog X.
I.y., molog & M.T. évéoewg tiig émolag & E.T. slval (CH,0)x Kxoi o M.B.=180;
(CH,O)x=180 # (1242-+416)x=180 ° 30x =180 «kai xX=6
“Apa 6 M.T. elvar (CH,0)s 1 Co0:1,04
2. Elipeaic Toil popiakod Témou éviorwg én’ eldeiag €k TAG éxaroomiaiag ou-
oTagews Kai Tol poplakol 8apoug.
M. x., v& e0pedfi 6 M.T.évooswg Tig émoiag 1 Exatootixla oboTaoig elvat
83,35°, € kai 16,65°, H, t0 652 M.B. slvol 72.

100 gr évdoewg mepiéyouv 83,35 gr C 12 gr C elvar 1 ypappoktopov
72 gr (=1mol) X 60 X1
N =001z C X1 = 5 ypappodartopa C

100 gr évooewg mepiéxovv 16,65 rg
72 gr Ui
‘Emopévaag 6 M. T. tf¢ tvdoewg elval CsHya.

g =12 gr H, fitot 12 ypappo&topo

7. EGpsoig Tob poplokol Bapoug dpyavikilG EVOOERC.
1. Epeoic Toi M. B. cwparwy depiwy i Suvapévey vé éEacpuwdoiyv.

Tuupdvag mpdg Tév vépov tol Avogadro, Eva YPOUpoudplov TavTdC COUXKTOG,
elg Thv Géplov kor&otaoty Kal OO KaVOVIKEG CuVBiKag mETEDG Kol BEppo-
kpaolog (760 mmHg kai 0° C), xotohoupdvel dykov 22,4 1t. Obre, @ TpOBANHa
g edpéoewg Tod M.B. &véyetar elg tov mpoodioplopdv tob Bdpoug 22,4 1t oD
&eplov, Omo K.Z,

Eig Tijv mp&&wv, ik tiv elpsowv tod M.B. copatog Geplov fj Buvapévou
V& £€aspwll], edplokopey, LM TuYOVOOG ouvBikag, 1o P&pog TuybvTOg SyKOU
00 deplou §| 1@V GTpdv Tijg ooiag (BnA. Ty mukvéTTa odTdv). 'EE abtol, 1o
M.B. ebpiokstal bid TGV &rxoholBwv Blo pedodov :

A’ *Avéyopev Tov Gykov tod &epiovu, TOV petpndévia elg TuyOLOGG ouver-
KOG, OTd KAVOVIKES ToladTag Kol katémiy, & dmhijc pe@oédou tédv tpLav, ebpi-
Okopev td P&pog tév 22,4 1t adtol.

‘H évayeyh elg K. Z. ylvetar 81 égpappoyiic 100 10mou (1), 6 Omolog dlder v
oyéowv mitoswg Sykou kol Beppoxpaoiag debouptvng paing a&eopiov,

e *Omnou Py, Py= ol méoeic, V,, V,= ol 8ykor xal Ty, Ty= al
&néiutol Beppokpaoial Tig ualng depiov el dlo Biapopoug
KOTOOT&OELG,

_E‘l rl

AT
==

1 7 )J" 2

(1)

M. x., 11t &eplov Twoég, eig 24° € kol 742 mmHg nieow, ZuyiLeL 1,045 gr.
Motlov 1o M. B. avtob ;
o V=11t Vo=
Py= 742 mmlig P,= 760 mmHg V=
T,= 244273 =297°K T,= 273 K

742.1,273
= oovoans o Lk

WnpiomoBnke amé 1o votirouto EknmaiSeuTikrg MoAmkrg
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B. 0,897 1t &eplov Cuyifouvv omd K. Z. 1,045 gr \ 1,045.22,4

22,41t X A = 0897 — 26l 0T

"Apa, 1 M. B. 100 &epiov elvoe 26.

B’ ‘O Omohoytopdg tod M.B. yivetar émiong kol 2ml tfj P&ogL Tob vopou
&V 16ovik@V deplav, CURPAOVEG TPOG TV TOTOV :

PV = nRT O&mou n = MmB = é&plBpdg Mol
‘Enopévag, PV = M. RT ki MB= _i}__]i f | MB=D RT | evaa D 7] TUKVOTNG
MIE S Vil r

. x., 1 1t &eplov Tvog eig 24° € kol 742 mmHg mieow Cuyiter 1,045 gr.
Moiov 0 M.B. avtol ;

D = 1,045 gr/lt T =297° K
742 - 1t.Atm 1,045.0,082.297
= ———=0.973 — —_— B== =
P = = ,973 Atm R — 0,082 Sl M 573 26

Té M.B. Geplov dmohoylLetatr, TéNOG, £K THC OXETIKTG MUKVOTNTOG avtol &g
npodg &AAo &Eplov yveotot M.B., GUULPOVKC TPOG TOV oMoV :
; 8mou  da= 1} oxeTik ukveTng Tod deplov g mpodg
&Mho &épiov A (Bnh. & Adyog 100 B&poug Gplopévor By-
kov 100 Geplov Tpdg 18 Bépog oov Eykou 10D &eplov A)
k&l (MB), = 16 M.B. 100 &epiov A.
[ ., 'Edv blBetaL 1 oyeTIK MUKVOTNG Geplou &g mpdg VBpoyavov (dy ) T
M.B. a0tob evploketal éx 1ol TOTOU ! M. B, =du. 2.

M.B, = d, . (MB),

‘Edv Bibetat | OYETIKH TUKVOTNG depiov GG mPoOG TOV &rpoopalplkdv &EPX
{d), 16 M.B. odtol ebpioxetat éx o0 tomov ¢ -MB = d.29.]

“Omov 29 elvan 1@ OmoBetikdv M.B. gob &tpoopaipikod &épog, Bnh. @ Bapog
elg gr t@v 22,4 1t abtol, Omd K. Z. .

"Ex 1OV &vatépm TpokLTteL £ &Ahou St ol mukvéTyTEG B0 c&eplwv, UMD TG

4, _ (B,
pvds "7 AR

att&g ouvlikag, elvalidvdloyot @Y popLaKkdV TV Bapdv :

2. Elipeoig Tou M.B. owpliTey Suvapivey va oynuaricouy popIaKa Siakipara.

1. Atk PETPROEWG TG GORWTIKIG MmETERDS Blahbpatog Tod obpatog, 100 6molou
{nreltan 10 M.B., ouppGVEE TPdg TOV TOTOV PV = nRT. 'E€ adtod mpokOmteL 8ti:

EyBo : M.B.= T pop. B&pog 10D BIGAEAUUEVOL OOUATOG.

SIT OV T ST m = f| péla o0 BlaAEALPEVOL OOUATOG.

] MEE T RT

V = & Byxog 10D Bahbpatos, P = # oopetik nieog, T = f anéhutog Beppokpaoia.

2. 'Ex 700 vépou tod Raoult, Bud pETpHoE®g THG &vuyboewg Tod Z.Z. (Le-
geooKxomK®S) i Thg TanElvhoERg ToD =.M. (xpuookomkadg), Tiv dmolav npokaAel Luyt-
gBeioa mwoobdtng (m,) thg obIiag, TS bmolag {nreitan 1 M.B,, Stav BlaAubfj elg opt-
opévny ToooTnTa (m,) Bladutikol pEooL.

Evba: At= 1 &viywoig 1ol Z.Z. (fj tancivaole tob Z.11.)
Ko K — otafepd poplakijc &VUYGHOE®S (fj popra-
KfjG TOMEVOOEWG, Blapopog TAg TPATNL). EEapTUEVD
¢x ThG PUoEmG ToD BlahbToL. ApIBUREKAS loobtat pg v dvopwow tod Z.Z. (f Ta-
nelvoay tod .T1.) Tiv érepyopévny, dtav 1 mol ololag BLahvdf elg 1000 gr dlahbTov.

 -m,.1000
MoB. =K e

... B 10 UBwp 1) otabepd pOPLAKIG &voydoens elvar : 0,521 kal otafepd
poplakiic TaTEVROENG - 1,853,

WneiomoBnke andé 1o lvetirouto Ekmaideutikrg MoMTikng






