AEQNIAA IIl. AIQKH

ANOPI'ANH

AR P ATA T
R TR
By
FEREANRST
Gl ARRs?
sl S
ok e 4“. § ,‘..- v T
e
SRR }55%&»;.3%‘,&, OPFANIZMOX
i NIRRT Ay o
SRy tff'-:%"%"‘ EKAOXIEQX

3 i-:'”‘ hE 5
RO SR
S LAl ga- B

A

N‘ﬁ%_-‘? AIAAKTIKQN
: BIBAIQN

Wnepromoir|Onke amé o lvotirouto Exknmaieutikng MoAmikrig




WnepromoirBnke amd 1o lvatirouto ExmaiSeutikng MoArmiknig




ANOPITANH XHMEIA

/754

Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng MoNmikrig



Té6 Piprio adtd mpémer va 10
QuAdEete ywoti 04 O ypnot-

ponmowfoete kai ot B’ taEn.

T Biprio perayrotrictnke kol copuninpodnke and tf Tev. Embeopnth M.E.
Eday. Aevt{akn. Zuvepyacia : Mdapba "Aletiov, Avkeldpyng - Bao. Kapavng,
AVKELGPYNG.
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EIZATQI'H

YAH — ENEPTEIA — $AINOMENA

®bon —"Yin — Evépyeran. T4 sopate mob elvar GAbyued wog
g x of Sdgopes eraPorée Toug, GmoTeholy Eva clvoho o Aeye-
TaL pooy.

‘H odola w6y cwpdrey yevind Myeran Bhn vé % aivle mod TpO-
xodet tig peraBorés # tic &MoLtoELg Toug, dpeihetar orig ueTaLTpomég
&vos puowol weyéBove, wob ovopaletar 2vépyein. Kipue AAPAHT L~
amxd i Ghng elvon 6 Byxnog, % pdla xat 6 Bapog, nal Tig dvépyaiac
xavéTTor Yid ThY maparyayh Epvou.

Porvépeva. Quwbueve orhy EmeTnuoviny YAdeoa, Aéyovrtar of
ueteBorés TEV cuudTey Tob TpoxaAUVTAL 1€ THY Enidpuon Sudpopwy
aitiov. "Eror §) mrdoy i TeTpas, 6 Bpaciés Tob vepol, ROEYVATLOY
70l oidpov, w6 xdupo 7ob-Edhou elvay Sudpopor pawvbpeve.

"Amé adth pepund Exouv Tapodind yaputhon ywels vé TEOXHAOTY
xopud ol ok phviuy @holwen Tie Gne. Térown pavopeve elvay
7 petafBord 708 vepol 6é Thyo 7 B8parrpobe, yuatt pé o Bsppavorn <ol
ndyow § Ty Ol wév bOpatiév, Eavayvpiler w6 vepd Gy mponyoduevs
TOL XATAGTESY " 1) Sidhucy ToD dhetiol 6Té vepo, yiatt pé T ekdrpioy
Tob vepol, Eavamaipvoupe 6 dhdm wTh. Adtd ~d PovouEve AéyovTon
puouxa pouvbpevar xal td Eerdler 7 émothun Tl Aéyston Doy,

"AMa Spws pavbueva noTahfyowy 6é pévio droréhecpu, YeoeTi
TpoxaAolY pulueh) petafol] ot chuate % Eror whrd peTaBeAhovrar
o’ @ SAbtehar Suxpopeting. Téroun pouvbpeve efvor t w6 wddiuo Tob
Edhav, mob pdc diver Sidgopa dépiar xt La mosd dreh ardyTn mobd dnb
adrd elvar &8dvaro vi Eavarmdpovps 6 ke’ HETHTPOTY, ToD pob-
aTov o€ upuol xab 7ol xpwotol oé EiSi xoh. Aded Te Qovbpeve Ad-
YOVTOUL yuuxd Qovépeve xal § emaTiun wob td erdler dvopdletan
Xoueta. ;

"I816tTeg. “Oray ouyxplvovpe td Sukpopa chuwte perall toue,
.Y T6 GhdTL, T6 Oerdor, T Cetxoepn, 76 vepd, 76 poratoto wTh. TopeL T
pobie mhs Suxpépouy oh PuoLxt xaTdeTaoy, 6th yedua, oth ysboy
®7h "Aé 77 do pépoc opillovpe mde Bha wd shuate Exouv Bapos
xt Grav-vd Oeppdvovpe Sraoréovron. ‘H PUCLKY XATEGTAGY TEHY G-
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p&TwY, 76 XpdRE Toug, N YeLeN TOug, i doWY TOUG, T TUXVOTYTA TOVG, T6
Bapoc, # Swxotoh) Toug pué ) Béppaven x.&. SnAady ol Sidgpopor TpdmoL
mod ' adrodg mapovaialovrar otic alelfoeig pag xal T avrihapBoavé-
paate, Aéyovron idudTNTES TGV cwpdToY. AT wdTéc dMeg elvan xouvég
6 6\a T copata ywpls Eatpeon, brwe T6 Papog xal 7 SaoTohy wexl
Ayovrer Tevikég id10tnteg tdV copdtov xoi dAeg, bnwg 7 Quotky
XATAOTAON, T6 YPOUX, 7 Goun, 7 yedon, 7 wuxvéTnTa, Sepépouy amd
6 Eva chpx of &Aho xat ovopalovron Xapaktnpiotikég idudTnreg
v sopdrov. 0L yapuxtnpiotinég idibtyres Aéyovrar xal ®vorkég
idotnteg Grav of petaforéc Toug dev dAhoLdVOLY TN GLGTHCY] TGV Cw-
patwv xet Xnuikés idwotnteg drav mpoxahaby pulinh) petaBory) oth ob-
GTACT) TV COPATOV drwe elvan | xkoden x.d.

Zxomds tiig Xnpeiag. Xnuela elvar 7 Emoriun mod doyoheitar
pé thy OAy v Stdpopov copdtev xat tEetaler T odoTach g, Ti
Biémrég T xal Tho plixég pertaPodés (T ynuIxd pouvbpeva) Twob -
Oxiver xdrw dmé v émidpaay Tév Ndpopwv aitiwv. "Axbun €fe-
Taler Tév Tpbmo THS mapaonevis TGV Sidpopwy cwpdTwy xal Tig Tp-
XTIKEG EQuppLoyés TovS.

ATIANA ZQMATA "H EZTOIXEIA

A 16 mATfog Tav Ay copdtey mod Beloxovren yhpw pag,
Ordpyouv pepind mod pé xavéva TpéTo Quowxd ¥ ynuixd Sév Eywe Suva-
76 véd dmocuvteBodv ¢’ dNha mb amhd cuoratixd. Td cdpare wdTd
Ayovrow Gnha cbpata ij crouysia.

Té orovyeior elvar oyetind mohd Abye, Exaréd meplimov, kol Sropoliv-
TaL o¢ Sub peydhes xatnyopies, Td péradla xol vd apéradda.Ta petah-
At elvan oteped odpata éxtds dné Tév H3pdpyvpo, mod elvan dypbs oTN
ouvrfiouévy Bepuoxpacta. “Exovy xdmow iSiaitepn Adwdm cé wud mpbd-
oQaTy Topy Tod TH Aéve petaidikd, elvar xohol dywyol g OeppbTnTag
xal Tol fhextpiopol, pumopodv ebxoda va yivouv Ehdopata (Aemtd QUA-
Ax) xaek obpuparta wu Exouy Th b oML peydhn muxvbTyTo. T dupéro-
A elvan odpare dépua # oreped éntbg dmd 6 Bpdpio wob elvar Hypd
ot ownbiouévy mleon xal Bepponpactu, yevind Sév Eyouv petohhixn
Adudm, elvan xaxol dywyol the Bepubtnras xab tob Hhewrpropol, 8¢
Yivovron Edopata ¥ olppate % Exovy pixpl muRVETHTA.
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MIT''MATA KAI XHMIKEZ ENQZEIZ

Mé 76 cuvduaoud Tév arouystwv mapdyetar dnepo mATlog cwpd-
tov mob dvdhoye wé tie ouvBijxes pmopet va elven plyparta § ynuixés
gvaoeg (obvBeta cmpata ).

Miypara. ‘O oidnpoc xai 76 Ocio elvar Sub oreped orouyeia mod
76 mpdito elvan pérohho xatl T6 Sehrepo duétaio.

Matpvovpe puviowara o1dfpou wob Eouv ypdua orayti xal oxbévy
Beiou mod Eyer ypdua xbtpwo xab Td Gvaxatebovpe xahdk. Lé bmoreadi-
mote dvahoyies 04 merdyovpe Bvar odpe, mod Exe tig iBibTyres wal Tob
od%pou ket 7ol Oetou. T adré 6 cdpo propolue vé Suxpivovpe xakd pe
peyeOuvrind puxbd nal Todg xbuxovs Tol c18fpou xal Tobs xbxxovg TOD
Betov. Elvar elixoho va Eeywploovpe T ouotatind Tov, § @’ &ver payviry,
mob teafd wévo 16 oidnpo, | pé SiberdvBpuxe, mod Juxhber poévo T6
Ocio. Auxmiordvovpe dxbun, bt xard Ty dvauly Tol owdfpov pé 76
Bcio 84 oupBatver xavéva Bepuind pouvépevo. Té mpoiby wod AdBape pé
w6 mopumave Telpape, Mystar piype oudfpou xxi Belov.

Xnpixés évdoerg. Balovpe péoa o v Soxrpaotind swhive, mod
8¢ Mudbver (Thxerar) ebxoha, plypa amd 7 ypapudplo pwicpate oidhpou
worh & ypoupdpta oxbvy Betou xat Beppatvoupe pé Ayvo 76 ndre dxpo
ol coMva, mob 8¢ 6 dpyfioe vi 2puBpomupwlel. *Amopaxpivovpe Téte
6 cohve drd Th eAbye. O maparnefcovue s 1 pulpomipwan pe-
raSiSeran yohyopa o My TH udla tob mepLeybpevou Tob cwAfva X &b
adtd drodeuevbetan, Tohe Shevbepdvetar peydhy mosbtnTe OepubTTas.
*Agob xpudioel Tatpvoupe Evar padpo mpotdy, wob Luyiler 11 ypappdpix
(7 + 4) w elvan rbreha Suapoperting dmb 6 oidnpo xal 16 Belo. Adv
umopoBue, olite pé T6 gaxd v Suxptvovpe xbxxovs owdnpov 1 Oelov,
& payvie A 6 8iBedvBpaxas 8¢v Eyovy xad Enidpacy o wdtéd ol
w4 oueTaTig Tou 84V umopotv V& EeywploTobv pé dMAx guotkd péoa.
*Axbuy mapatnpobue, The dv mdpovpe dvahoyics owdfpou xal OBelov,
Srapopetinéc dnb tic mapamdve, perd t6 melpapa Ok Eyoupe xdmoto
Smbherppa ooy # Oclov. Té obpa adré wob oynuaricyxe pé oby- -
ypovy mapaywyh Bspubmntac, dmb <6 ofdnpo xal t6 Belo, mob T -
pope pé Spropdvy dvekoyie xal mob Eyer Iibmreg dvrehdc SrapopeTinés
4mé ~d ovotaTtind Tov, dvopdlerar Berolyog otdnpos, xab elvar ynuuwen
Evwaon oudfpou xal Oelov.
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Awapopés wiypartog xai ynpuiis évwang. Td Sué maparmdve
retpdpare wic BonBoby vé Suxxpivoupe tis Suapopés dvapcon oté ply-
po xad T g éveoy, wed elvar ol mapuxkdTe !

Srd plypate T ovoreticd orouyein malpvovtar of Gmoteodimote
dvohoyles, Suurnpodv tie iBibmréc Toug ok umopodv V& dmoywpLaToly,
oyerind ebnoha. ‘H dvduln Ty ovoratindy 88 ouvedshetar &mb xavé-
vor Beppixd @auvbpevo.

Of yruxde Evdosig 6y orotyeiwy Eowv iBiémres Tehelwg Suxgpo-
peTIés Gmb T GUGTATING TOUS, mold malpvovron mdvrote of GpLopévy
dvohoylo Bupd@y xab Shoxohx umopody vé Eexwptotolv. Axbun 6 oym-
waTioubs TeY iy Evébocwy cuvodebetar TdvToTe 1 dmé Tapaywyy,
# dmb gmoppbgnon Ospuétnrac. “Exouv orabeps anucio ThEmg - ©hEne
xoh Bpaopol - bypomolnong dvrifeta dmé td plyparto.

OEMEAIQAEIZ NOMOI THE XHMEIAZ

Ot ynuxée &vdoeig @y orouyeleov yivovran pé Bdoy vépoug mob
Spllouy pé axpiBea <le dvahoyteg Toug, oé Bdpos # o€ Byxo.

Ot vépor adrol elvar ol mapaxdtw :

Népog tig depbapaiag Tig GAng (Lavoisier). Ipétor ol "EA-
Ayze ouboopor Surtdnwcay 6 dEtwpa Tic aplapolas i B, ué
iy Bwoun Thg 7 GAn 8év pumopel obte vd xataoTpagel obte va Snueovp-
et dmé w6 undév *. Thy dnnfeio Tob dEidpatog abrod ¢mBePaiooe
repapaTind mewtos 6 Lavoisier (1775) pé 16 Quyé w dpybrepa
ToAhoh #Xhot wé moAD dxpuBn wewpduata. “Etol ofuspa, adté 16 dElm-
wer, dmotehel Puowbd vépo thHg Xnuelag xal Swtvumovera Etou : «EE
kafe ynukf avtidpaon (petaPoriy) 16 Papog 1OV copdtOV mOD avr-
dpodv givan oo pé 16 Papog @V mpoidviav tiig avridpacnc». "Etou &v
cuv@écoupe 56 ypupuw. o1dhpou xat 32 ypuu. Oelov, malpvoupe 88 ypauyp.
Betobyov oLdnpou. _

Znpeiwoy. "Av fctaotel émmbhaue 6 vépos adtés galvetar va
Boloxerar 6 dvrifeon pé vd xafmuspwd yeyovéra, yuert TPOLY LOETLRE
ot pepinds mepmTdosig B OAn qatveton vik xatactpégetar bmwg .y

* Anuénpttos n.&.
it 3
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brav xabyeton 6 dvlpaxac. Adré dpwe ovpBaiver, yrart ué THy xabon,
oynportiletar Suofeidio Tob dvBpaxa, mob oav déplo pedyer otéy dépa
x Evol paiveTan oav v xotactpdenxe 6 dvBparac. YAv Spwe wdou-
pe Tov dvlpaxe péom o xhetotéd Soycio, mod va Eyer péoa dvdhoyy mo-
cétnTa oEuybvoy % dépa xal 6 Quyloovpe mplv xat Gorepa dmb THY
xavoy O Bpolus wog 6 Papog Tov péver 6 1Sio.

Nopog tdv orabepiv Adywv (Proust). Bpébnxe metpaparind mde
YL TV Trpayeyy vepol Evdvovtan mdvtote Td ototysin H8poyéve el
6Euybvo of dvadoyla 2 pépn Bapovg H3poybvou ué 16 utey Bhpove dEu-
Yovou® xat yewnd gaxpiBdlnue mds 68 wdbe ynun Evwon drdpye
navra otafepy) dvahoyla PBupdv Tév oToyelwv ol THY dmoreAoiv.
"Av xotd hyn dvaxareutoly to oroyeln o Sxpopetind dvaroylx dmd
bt mod yperaletar, téte 16 orouycio mob mipe pépog o peyalrepy
mocoTNTe pével 6T TEhog TG avriSpaons EhelBepo. *An’ adréc tlc ma-
patnpnoels cuumepaivetan & vépog yid tie oralepés dvadoyles Bdpoug
mod Suerumddfyue dmé 6 [ddho ymuixé Proust Eror : «Oi Abyor tdV
Bapdv dvo i neprocétepov otorxeiov nobd Eva@veviar petakd tovg, Tid
vé oympaticovy opiopévn ynuiky Evoon, sivar otabepoi». "Etor xabe
&vwon pé broodimote Tpdmo b dv mopacxevdoTxe, Eyst mhVTA THY
e odvleon, .y 18 ypopp. xabupd vepd, mod ©6 mwheaue wé &mwh-
otagn Quotxol vepol, #) ué xadey O8poyévov otév dépw # oté SEu-
Yévo dmoterobvrar whvia b 2 ypoup. Odpoybvou xab 16 Yoo, 6Eu-
ybvou.

Noépog t@v amAdv moddamiaciwy (Dalton). Meguxés gopés dub
ororyele ol Evavovrar petakd Toug, oynpatilovy mé moAMég dmbd puk
evareels. "Etou 6 dvlpaxag xat 16 6Euydve aymuatifouy Sué Evdoes :
T6 povobeidio ol &vlpoxa xal t6 Suofetdio ol &vBpaxax. Ttéd wovokel-
o Evavovtar 12 ypapp. &vBpaxag ué 16 ypapp. 6Evybvo, xab oté io-
Eeidio évdvovron 12 ypaup. &vBpaxas pé 32 ypapu. dEvyévo. Brémovpe
Iady, mdg 6" adrés vic Sub Evdoeic yid 6 (8o Bapog Tob dvBpana
(12 yporpp. ) vd Bapn Tob 6Euybvou elvan 16 yporup. xal 32 ypapy., Exovv
Snhady petakd Toug Abyo 1:2. ’Ambd T peréry moAAév mapbupotwmv
napaderypdtov 6 "Ayyhog ymuixés Dalton cuvprmépave 6 vépo Tév
GTAGY ToAaTAxoiwy wob Suxtumdverar £tor : «Otav dvd crogeia
Evavovtal Nd va exnpaticovy Sragopeg ynukés Evaees, ta Papn tod
évog atoyyeiov mob Evavetar pé 16 idro Papog tob dhhov ororyeiov E-
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yovv oyfon amhdv axepoiov mollomluaciov dniadi wnive Odmwg ol
appoi 1,2, 3.,

Népog tdv depiwy dyrwy (Gay - Lussac). Ot mapamdave vopot
mob eEeTdoTHAY AvapépovTal aTlg Gvaayics TGV Papdv TEY aToryeiov
o Evdvovtan ynpixe petagd tovs. ‘O Gay - Lussac éEérace tig oyé-
oeLg TEV Bynwy TEY deplwv oTolyetwy, Tod EvavovTar, yik v oynuaTi-
ooy yMuinés Evacelg pé Ty mpoimélzon mag ol Gyxotl adrol pevpyOn-
xav otig tdieg ouvbijneg mieong nal Osppoxpacias. "Etor Bpiixe wds :
1 &ynog B3poydvou + 1 Syxog yhwpiov Sivouv 2 Jyxovg H8poximetov (1 :1 :2)
2 8yxor O8poydvov 4 1 8yxog dEuydvou Slvouy 2 &ynoug HpaTudY (23 Aot 2)
3 Byxor 08pgoydvou + 1 Byxog alddtov  Bivouy 2 yxoug dpuwvicg (324 %)

AT abte to mopadelypator ¥t GANG TWOAAG Tapbupolt, cupTépave
6 Gay - Lussac 16 vépo mobd &xet w6 ¥vopd Tov xal Sretumdverar Etau :
«"Otay 0vo Gépra otoryeia Evovovrol yid T oynratiopd pig ynpikiic
Evaong, 1| oxéon @V Sykov Tovg, givor anif kai otabepiy». *Axdun &v
76 Tpoidy adTHg THe Eveong elvar &épto, TéTe %ol 6 Syxog Touv BploneTal
¢’ amhy oyéon pé Tolg Byxoug TGV depiwy crotyelwy mod Evalnxay xal
7lg Td woAMEg popéc elvan Sumhdoiog dmd Tév dyxo Tol deplov aTouyetov,
ol Pploxetat oTY) pixpbrepy dvahoyia.

ATOMIKH GEQPIA

"Atopa. 'Anéd tols apyalovs "ENnvec pihboopovs wal iSxitepa
ané t6 Anubdxpito, Sratundlnxe % dmébeon mac N Gy 3év elvan én’ %-
Telpo Stanpety) dAhd dmoTeAsiTal dd pikpbTepr cwpdTie Tob Sév pmo-
pobv va Stanpefoly xal mob v’ adté bvopdotyuav &ropa. Ty dmébeon
wdT) T@V Qrhosbpwy mod dvopdoTixay drowxol gidcopol Supbppwae
otig Gpygs 7ol mepacuévoy alwvae 6 Dalton oé émotnuovie Oewpla —
Ty Gropkn) Bewpioa — wob v diBeix g dnddeike VoTepa N veditep
¢motun. "Etol ofuspa Sexdpacte mdg %dle orouyelo dmotehsitan
G7b GTELPOEALYLOTA CLUATISIE —Td dTopa— Tod Sév pmopoly vd Stat-
peloliv ko, olite pé pmyavixd olite pé guowd obte pé ymud péoa
xol Emopévorg elvar dpBapra. Td &topa 7ol xdfe orouysiov elvar (S

o s o ! L 4 A I 4 3 4 r
ik Eyouv 76 180 Bapog mod elvan Suapopetind xatd xovéve dmb 6 Bd-
~ 3 ! ~ 3 I € A 4 2 I
Pos TGV ATORWY TGV HAAY oTouyelwy. Tmdpyouwv Téow eidn aTéLwY

doo elvar xal T oTouyela.
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Mépra. “Otav Sunpéoovpe v Bhn pé pnyavind ¥ guoxd péow
pravovue GE xpbTepa Xopwpatdxie —td pépla— mod &moreholy TH
punpbTepn povada, mob &va otougelo § wdk yquxd Sveoy pmopel vé
Bpebet o EelBepn xatdotacy.

Ta pbpre t6v ymuxdyv oroyetov dmotedobvran drb &ropa Tob
{3iov etdoug mod Yk Td mepuoobrepr duéradha elvar Sub xal vk Td
Aeybpeva edyevi dépue xol Td pétadha, Brav Bploxovrar 6THY xatdoTtacy
Tob &tpol, wévo Eva. X’ adty v tehevtate mepinTtoan ol Ewvoieg Tob
atépov xal ol poplov TauTtilovrat.

Ta pépra é@v ympxéy évdoewy droteholvrar dmé &ropa Sxpo-
petixod elfoug wu elva Bha Spotx pevakd Toug, vé otd piypara Hmde-
xouv popra Suapbpwv eiddv. "Etol 616 amootayuéve vepd mol elvan
xnpixd xabepd, Gmdpyouy pévo pbpux vepol, évéd 616 Badasowd vepb
moY elvow plype dmdpyouy pépie vepol xal pépa dAdTWY.

Népog 7ol Avogadro. Elvar yvwotd amé 7 Quoih mde éha
Ta dépro wé T petafol) T mieong xal tic Bepponpasiag peraBiihov-
T 6€ Eyxo GpoLbpoppa, SAady ué té o mocosTéd. TAT adth THY ma-
patipnon mapaxwifnxe 6 Itarés Xnuxés Avogadro xalSiatinwee
76 1811 =y mapaxdre tmébeon : «Ioor Eyxor deplwv mob perpolvra
otls idies ouvbijxeg micomne xal Beppoxpactag mepiéyouy Tév 8o Gp1Bué
poplwwn. ‘H dmébeon adrh Bewphyns mohd Todune? otiv dpyH, &mo-
Selymnxe Buwg dpybrepa, mde Exe loyd vopov. *Amé 16 véyo adrd Byal-
vel 16 ouumépmopa, whg «a@od Teor Gykor depiov otig idieg ouvlij-
Keg migong kai Osppokpaciag nepréyovv t6v idro dpiBpo popiov ki év-
TioTtpoga dpropéveg apiBpog popiov dcpiov etig idieg ouvvlijkes, Exa
otabepd Syko». ‘O vépog tob Avogadro loyder xal yid 1 odpara mob
Eyouv EEacpwlel Snhady) yid Tobg dTpode Toug.

"Atopixé xai popiaxd Bapog. “Oco xt &v elvan Ehaytotbrata of
Byro Ta whpue xal T Eropw, odv UAxd odpate Exouy xt adtd dpopévo
Bapog. "Emed)) Suwg t6 dmbhuto Bdpog tovg elvar mdpo mwohd uixpd
xal mapo oA Shoxoha mpocdioplleTan, dpxéotynay v& Bpolv Té ayeTind
Bdpog Toug, ‘rca.r.pvowocc; oThv apx*q oo wovdde t6 Bapog Tol wrép.ou 70D
O8poybvou Tod b EAappad dn’ GAx Td oTouysia.

"Apyérepa Bpélnxe mddg elvar dxptBéorepo va ypvotpomornBel yid
povade 6 1/16 7ol Bdpovs 7ol drépov tod *Ofvybvov mod Sixpéper
wdpa ToAd Alyo &mé 6 Bdpog Tob ardpov Tob H8poyévou. "Etal ohpcpe
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Stvovrar ol mapandre Opiopol Yk Td oyeTind Pdpn TEV ATépuwy xol
TGV poptwv.

«<Artopkd Papog &vog ororyeiov sivar &6 apBpdg mod Qavephdvel
nooeg @opig civar Papitepo to Gropo avrod tob croryeiov and vé6 1)16
10D Papovg £vég @topov aguydvov» xoi

«Mopraxéd Bapog £vog ctoryeiov # mac ynmkiic Evoong elvar &
apOpoc mod gavepdver téoec Qopég 6 poplo Tol artoryeiov i Tfic YN~
pikiic Evaong sivar Bapitepo and t6 1)16 tob Papovg £vég dtépov
oEvyovour.

M’ adth 4 povdda odv Bdon t6 dropixd Papog ol H8poybvoy elvan
too pé 1,008 xal 7ol &Evyévov ioo ué 16.

Té dropind Bdpn T&v ororyeiwy ypapovial 6T6 oyeTid Tiveno
(o= 13).

Tehevraio, dvtt yid tods Bpovg «htopkd xai popraxd Bapocy,
ypnoiorotobvror ol Bpor «Gromikf kai popraxi pala». ‘H pove-
So dropdic palac ovpBortletar pé 1u % lamu % IMAM xai elvan
ton pé 76 1f, Tic pafac 7ol loéromov 2C 7ol &vBpaxa. Anhady :
isiger wale 1 ardpov 12C

12
ptopbe Tav drouxdy paléy ané t6 1961.

Tpappopdpro - Fpappodropo. Té poptaxd Bdpog xal 6 dropixd
Srav Exppaotolv o ypaupdpwe Stvouv povddeg palas ypfoipes yuk -
7olg GrohoyLepols.

. Mé Bdon 76 lobromo 12C dpyroe 6 mpoodie-

Tpappoudpro atoryeiov i ympikilc Eveeng eivar ‘nosdtnra tod
otoiyeiov | tiic ynuikfic Evoong of apbpd ypappapiov i_cro RE 16
popraxd Bapog kai copPorileren pé 76 mol.

I'pappodtope otoiyeiov ivar mocdtnte tob ctoiyeiov of apibpéd
ypappopiov ico né t6 adropkd tov Papog.

"Exot 16 ypaupodtopo tol dEuybvou elvar 16 ypappdpi, 76 ypau-
popbprd Tov 32 ypauudpwe xak 76 ypapwopopto Tol vepod 18 ypappdpa.

Tpappopoprands dywog. Ilapammennxe mdg Td ypapuopdpLa
Brov Tév otbuyetey, ) Téy ynuxdy Evdoewy, 6THY dEPLo XATRGTAOY) Kal
o¢ navovirés ouvBijnee misone xal Osppoxpusiog * Eyouv Tév idiov &yxo,

* Jlieon 1At xal Beppoxpasix 0° C.
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IIINAKAZ TQN ZTOIXEIQN (1959)

B = ip- ‘A19|.u- *Atou. n® 3 - Siou- 'Al,ou.r "Aton
:: g EZTOIXEIO Bk B;:oq &‘oiﬁ’ :g ETOIXEIO Boro B:;c;)oq dt.gzn")“.
1 |"AlwTo N 14,008 7 52| MevtehéBro Mv (256 101
2 | *Aiveraivio E |254 99 53| MoluRBaivioc | Mo | 95,95 | 42
3 |’Axtivio | Ac |227 89 54| MéruBdog Pb (207,21 82
4 |’Apeptxio Am (241 95 || 55| Mmrepxého Bk (243 97
5 |"AvOpaxag C 12,01 6 56| Nétpio Na | 22,997 | 11
6 | *Avtipdno Sb 121,76 | 51 57| Néo Ne | 20,183 ( 10
7 |* ApyBino Al | 26,97 |13 || 58| NeoStuto Nd 144,27 | 60
8 |’Apyd Ar | 39,944| 18 || 59| Nermtolwio Np (239 93
9 | "Apyupog Ag (107,88 | 47 || 60| Nucéro Ni | 58,69 28
10 | *Aposvixg As | 74,91 | 33 || 61| Nouméno No : 102
11 | "Acféatio Ca | 40,08 | 20 62| Eévo Xe [131,3 54
12 | ’Aotdrio At (210 85 || 63|"Ohuto Ho (164,94 67
13 | "Agvio Hf |178,6 72 64 | "OEuybvo (8] 16,000 8
14 | Bavddio A% 50,95 | 23 65| “Oouro Os [190,2 76
15 | Bdpto Ba 137,36 | 56 || 66| Olpavio U 238,07 92
16 | Byl Be 9,02 4 67| ITedadio Pd [105,7 46
17 | Biopodlio Bi (209,00 | 83 68| ITihoutdvio Pu 239 94
18 | Bolppauto W |183,92 | 74 69| IToidvio Po (210 84
19 | Bépro B 10,82 5 1l 70| ITpaowodbuo | Pr (140,92 59
20 | Baduto Br | 79,916 | 35 || 71| IpoptBzie Pm (147 61
21 | Tadorivo Gd [156,9 64 72| Hpwraxtivie | Pa (231 91
22 | T'édwo Ga |.69,72 | 31 73| Iuvpitio Si 28,06 14
23 | Peppovio Ge | 72,60 | 32 || 74| Pddwo Ra (226,05 88
24 | Anunrelo Ce (140,13 | 58 || 75| Padévio Rn |222 86
25 | Avompbolo Dy [162,46 | 66 76| Pt Re [186,31 i)
26 | “EgBio Er [167.2 | 68 || 77| Pésio Rh (102,91 | 45
27 | Edpwmio Eu [152,0 63 78| PouBidio Rb | 85,48 37
28 | Zipxdwio Zir 19122 140 79| Poubnvio Ru |101,7 44
29 | "“Hawo He 4,003| 2 80| Zapsplo Sm 150,43 62
30 | Oairo Tl 204,39 | 81 81| Zerfvio Se | 78,96 34
31 |"@cto S | 32.066| 16 || 82| Zisnpoc Fe | 55.85 | 26
32| Odpo Th |232,12 | 90 83| Zxavdio Sc 45,10 21
33 | Oodho Tm |169,4 69 .|| 84| Zrpovtio Sr | 87,63 38
34 | "Ivdwo In (114,76 | 49 85| Tavraio Ta (180,88 73
35 | "Iptdio Ir 1931 77 86| TezAholpio Te |127,61 52
36 | 'TdiSto 3 |126,92 | 53 || 87| Tégpio Tb |159.2 | 65
37 | Kaduo Cd 112,41 | 48 || 88| TeyvAmo Te..|.99 43
38 | Kalow Cs 132,91 | 55 89| Tuitavio Ti | 47,90 22
39 | Kdnwo K 89,096 | 19 90| “Ydpaxpyupoc Hg 200,61 80
40 | Kakupbpwio Cf 244 98 91| “T3poydvo H 1,008 1
41 | Kaooitepog Sn 118,70 | 50 92| *Trrépfro Yb (173,04 70
42 | Kuodplo Cm 242 96 93| "Trtp10 X 88,92 39
43 | Kofdhitio Co | 58,94 | 27 94| ®épuo Fm |255 100
44 | Kohrolpfio Cb | 92,91 | 41 95| DB4eLo F 19,00 9
45 | Kpuntd Kr | 83,7 36 || 96| Qpayyo Fr |223 87
46 | AovBdvio La |138,92 | 57 97| Dwogpdpog P 30,98 15
47 | Aeuxdypucos | Pt (195,23 | 78 98| Xooxoe Cu | 63,54 29
48 | Alfwo Li 6,94 3 99| Xdopro Ci 35,6457 | 17
49 | Aoutécain Lu 174,99 | 71 ([100| Xpuode Au [197,2 79
50 | Mayyavwio Mn | 54,92 | 25 |{101]| Xpduto Cr | 52,01 24
51 | Maywnouo Mg | 24,32 | 12 |[102]| Weuddpyvpos | Zn | 65,38 30
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b Myeton ypawpopopaxds Syxog xu elvan Loog ué 22,4 Mrpa mepimou.
*Ap1Buég Avogadro ¥ otabepd Loschmidt. Mioa oTH YPUULWLOK-
topo &vbg oToryeiov dmoloyioTixe wag dmdpy o 6,023.10%  &topa.
Méoa 616 ypauuoubplo &vbg crougeton # il ynwxic Evmeng Omodoyt-
otyxe ok mag Smapyouv 6,023.10% popue. ‘O apBubg adtde elvar
dveEdpmyrog b T ghoy Tob cduatoes, dmé T PUGLKT) TOU KATAGTEGY)]
%t Gmb tie EEwrepinée ouvixes nal dmotehel wud mayrbopa otabepd.
Aéyerar 4piBpds Tob Avogadro # otafepd 7ol Loschmidt xal ovy-
: M ol Ay g GTOpa |
BoAtlerar wé 6 N.”Eyoupe ¥nradh N = 6,023.10 e

= 6,023.1023—%0%:}5. Thupove pé Té Taprndve pmopolus vé oploovue

w6 ypauuodTopo &vég croygetov Gc THY mosbTTa TOD orouyelov adTod
mob mepuéyer 6,023.10% &ropa xab ypxupopbpro Evée oToiyeiov ¥ pudc
Evwong THY moshTTe mod mepéyet 6,023.10% udpux oD orotyetov 4
s Eveons.

Zyéon dvdpeca oTé poplaxd Bpog xai ot oXETINN @€ ToV
aépa muxvéTnTa Evég depiov. Dvowpilovpe dmé T guoney THg H
muxvéyro d vbg deplov oyeTuxd wé Tév dépa, elvon Ton pé 6 Adyo Tod
Bapoug B &vég Byxnov Tob deplov abrol mpds 76 Papos B Loov Byxov dépa .

(o7l 18ieg ouvBijneg micong xab Oeppoxpastug), Eyovpe 87]10{37‘1 d= ? %

*Ac mobpe mde 76 poprand Pdpog Evég deplov elven M* adrd GNLULVEL
nde 22,4 Mrpa Tol deplov adtob o€ xavovixés ouvBineg mleone wal Ocp-
poxpuoiac Quytfouv M ypappdpie. *AX xdte &’ adtée Tic cuvbixes
nteone xab Oeppoxpuciog 22,4 Arpa dépa, Luyifouv 22,4 % 1,239 =
= 928,96 ypappdpu, dpob Eépovpe wag 1 Alrpo dépa Luyiler 1,293
reappdpue. ‘Emopéver 7 oyetiny) muxvbéTnto T0d geplov adTol Oa elvon

13 28.96 # M =2896.d. Mé todc whmoug adrolg ﬁ-n:o?\oyil?oup.s

(vaevd mpoctyyion) &) T oyemnh) muxvbTyTa Evés deplov brav Ecpoupe
6 poptaxb Tov Bhpoc, § B) T6 poplaxd Tou Pdpog Brav EEpovpe TH OYE-
TUIKH TOL TEUXRVOTNTEL.

Mopdderypa. Té aépro oroysio dEuybvo Exe wopraxd Bdpog 32,
Emopéveg 1) GYETIXY TOU roxvbTnte 06 elvar d = -——— = 1,1 meplmov.

2
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EZHIHZH TQN NOMQN THZ XHMEIAZ

oAb &mhd umopalv vdk 2EnynBolv of vépor i Xmuelug pé Ty
Gropuxh) Bewpla xal 6 véuo Tol Avogadro, émwg mapardTe

Néuog tiig bepbapaiag Tig UAng. "Otay yiverow pid aveidpooy
dvdpese ot Subpopa chuata, uévo Td ubdptd Toug mafatvouv petafody,
4. &ropa Bpwe Tév poptev abtdy, uévouv &fute xul EavacvavovTa L
vé oynuaticow véw pbpux Stapopetixd amé Th dpyd.  Agob dpwg o
dropa éreg dplornxay clvon dduxipeta xoul dobxpra elva avepd moS
76 &Bpoiopa Tév drépwy mobd matpvouv pépos oé wid avtidpaon Ba elvat
too pé t6 &Bpotopa TéY &Tbuwy TéY mpoibvrev Tig dvridpace. Adro,
Enyel 16 vopo ig debapoiag Tig GAs.

Népog Tiv oTabepiv Abywy. Agol of Sidpopes ynuines evioeig
dmoteholvron 46 wopie dpowx perakd Toug elvan gavepd madg ol dvaho-
vieg Tév Bapdv TGV orouystwv, mob dmoteholv TV Evwony wdTh, O
elvar of 18ieg pé tic dvahoyteg Tév Bupdv Ta@v &rdpwy, mobd &moTeholy
Zve pdpub tne. Ku dmwc Efpovpe T4 Bhpn Tdv dréuwv elvon duetdBin-

. "Exot, dpob 76 ubpto 7ol vepoD amoteheitar dmb 2 drope H3poys-
vou ué &potoux drow. Bap. 1 + 1 =2 xal dné 1 &ropo GBuybvou né
grop. Pdpog 16 & Adyos T@v Pupdv TGV o-*rozxaf.mv adtéyv B elvar
2:16 7 i 1 : 8 xat Emopbvers by 1o Abyo B Eyouv xat to Bhpn H8poy6é-
vou, xorl oiuyovou brolacdfmote mocbTnTHg vepol, ywtl dmorehelTa
dmé dxéparo dpdub wopleov. Adté Mer w6 vépog Tév otafepdv Abywv.

Népog T@v &nAdv moAhamAaciwy. "Otay mpdxertar vé ouyxpl-
voupe Bub ymuinée Evdoelg Tod dmoteholvron dmé Ta L aTolyela, ).
6 povokeidio xal t6 Sioetdio wol dvBpaxx, @rdver vd ouyxplvoupe o
woprd toug. Té pépro 7ol povokerdiov 7ol &vBpaxa, amorelsizon amd
Eva Sropo dvBpuxa, Tob Eyer drowind Bapog 12wt Eva &ropo SEuydvov,
mob Fyet dropxd Bdpog 16. [d vé xdvovpe pudk &M Evaon ar’ adrd
d Sué orotyein, mob vd &y mepLoobrepa dEuybvo Od mpémer v THpoLUE.
76 Aybrepo &va dropo dubun SEuybvo, deol Ttd &vopam 8€ Suupolvral.
‘H mpboBeom buws &vbs drbpov dEuybvov mapamdve Simhactale ThY
dvahoyla adtod oD crouyetov &véd 1 mosbTyra Tol dvlpaxx, péver oTa-
Beph. "Evot of dvahoyieg &vBpaxa xat dEuybven 676 Sokeldio Tob &vlpa -
o O elvor 12:32 9 12:2 X 16. Adté dxpifésc et xt 6 vopog TEY
&TAGY TOANXTAXGEWY.
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Nopog TV &eptmv dyrwv. Eupupmvac W wdT6 T6 vépo rav dvit-
Spolv aepo c‘rozxsuoc noul cxnpocfn?;ouv &épro mpolby, 1 GXEU“’] TGV oyxwv
zovg elvo Gk e & Bynog oD deplov mob mrpdyeTaL elvan tig nspmoo—
repec popés Sumhdoiog dmb Tév Syxo Tl arpmu nob walpver pépog oY
GvriSpoon, wé 16 pinpbrepo dyxo. Tbugove adrd Exovps:

1 AMzpo O8poybvov + 1 Alrpo yhwplon = 2 Arpo O3poyhmpiov

2 Azpar H3poyévou -+ 1 Alrpo dBuybvov = 2 Mtpo qucrpou

3 Mrpa 03poyévov + 1 Alrpo *AlwTov = 2 Arpa mpp.mvmq

AN obppmve pé t6 vopo Tob Avogadro {ooL bywol deplav Exovy
wbv 1810 dpbpd popiey x ercop.zvmq | oyéon =év poplov TEV wXpx-
Tdve cwpdrev 0d cvar f mapokdTe :

1 péoro S3poybvov + 1 pbpro yhwpton = 2 ubpre O3poyhwpiov

2 bt H3poydvou + 1 popro Zuydvon = 2 pbpre HBpatpod

3 p,opzcu ub‘poyovou + 1 pbpto *Aldrov =2 pbpre dppwvics.

*Amb 6 dnho pépoc Eépovps mhg Ta oTouyEld, H3poyvo, oiuyovo,
Yhwpto, dlwTo elvar Sukropa, Smhadh T6 poéeLé Toug dmoTehsiTal &md
dub &rop.

Mmnopobpe lom:ov Vé TAPUOTHGOVUE YPEPLXE TG TREUTAVG GViL-
dpacels Etol :

oo : Juooio Z2uopta
“+ . = @ Lrovo Xiaoroo
Ydooyovor Nioprow "YdpoxRaoiov
2uooie Lo e oHrouc Ypoyovou
‘@ +.0 =0
7 Ydoaruod " : ;
fooyovor Jpove foaru o T B
3 uooia £ ,ao'o/a 2 uoora ;
. . . w8 = @ o rowe Alwrov
Ydpoyovou ,4[ wroy Aupeoviac

’Anb Td TOPETAVE "th.pU.SELT[.LDCTd. elinoha patvetal 7 ocrc?\.o'rq'roc
otlc oytoeg TGY Byrwy TEV oc.pl(.o\.l orotyetov mob avridpoly xal TéY
deplowv mob oynuorilovrar dn THY dvriSpaa? Tovg. TAxbun oTd THpe-
Scwp.oc'ra adtd Brémoupe, Thg 6 dplluos TV Grbpwy TéY SLepopey GToL-
yelov elvar & 1Btog v Botepa amd Ty dviidpaoy xoh watehofalvovpe
yutt ob pepixés mepimTOOELS YlveTol sueTohd ol Byxov.
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XHMIKEZ ANTIAPAZEIZ

‘Opropol. To Sudgopr ynuixd guvbpeve Aéyovrar xal ynmixég
avudpaosig xal v xupthrepn idn dn’ adrés elvan : # ynuixd odvbeor,
7 ympwed) droodvBeon xal #) ynuodh dvricardoracy.

Xnpueh odvBeon Myeton 1 yquieh Eveooy Sué % mepioabrepwy
orougstey 1 yqpndy dvacewy yid 6 oynuatiopsd véow aivleton cdpa-
708,

Xnpuxs) dmootvvBeon Ayeton #) Sidomaon e ynuixiic Evawang
oTd oTouysie mwob Ty dmoteholy, ¥ o€ mb amhéc ynuixés Evdoeic.

Xnpuoeq  dvtikatdotaon elvar 6 ynuiné guwépsvo mod Eva
oroiyeio malpvel T B2om Evég EAhov of wd yuxd Evwaon.

Mue yuixn avridpaon, dvadoya pé =l cuvBijnes, umopet vd yiver
o€ 8ué avtifeteg SieuBivozic. "Evor 6 dmepoetdio tob Bapiov ot Oep-
woxpaste tev 7500 C Bwwordzor of SEeidio 7ol Baplov xal dEuybve
xat Eavaoynuartiletar dmd ¢ mpoibvra ThHg Sdomacyg orode 4500 C,
Adtés ol avtidpaceis Aéyovtoan &upiSpopes.

Méoa mob énnpedlovv tig dvribpdoeig — KataAvreg. Iid vd
Yiver wa ymuueh) dvriSpaoy, pepinés popés rdver wuk GmAY Emaph TéV
COUATOY, T.Y. ToD puopbpon ué 16 tddio. ITié ouyvd Buws meTuyaiver
ue Ty abfnon ths Ocppoxpaciag # s nteomg, ué tév MAextpropé § ué
T6 196,

IToAréc popés ik dvridpoon yiverar mub elxoda pé hy mapovsia
&vog chuatos, o€ puxpy oyeTind mocbTyTa, Tobd wé THY Tapousia Tou
petaBodher TV TaybTTe wiks dvridpaomne, ywpls 6 (3o vk mwabaiver
rovplo petaBodd, olte ot palo tov olte ot sbotacy Tov. Térowr od-
pote Adyovtor KO.TahOTEG.

XHMIKA ZYMBOAA — XHMIKOI TYIIOI

Xnpd odupora t@v oroixeiwv. Kbz oroiyeio mapiotdverar
ypapued @ Eve abuBolo, wod elvar ¥ T6 dpyixd xcpudalo ypdpuux, kmhd
76 Bvopd Tov otd Aativixe ¥ 1 adtd xal ©6 Sedtepo ¥ pé 6 mpdiTo wat
16 7plto wixpd ypauupa &v Omapyouv xt Aha ororyeic mod dpytfouv
amb 6 180 dpynd wzpahuio ypapuo. "Etor 16 dEuyéve (Oxygenium)

2
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ropLoTavETOL Pé 76 shuBoro O, 76 H3poybvo (Hydrogenium) pé w6 H,
w6 #lwro (Nitrogenium) ué 6 N, 76 vatpto (Natrium) pé 76 Na,
6 Kdwo (Kalium) pé 6 K, 6 &vBpaxas (Carbon) pé 76 G, 76 doPéoTio
(Calsium) pé 76 Ca, 76 »aduto (Cadmium) pé w6 Cd x.ox. (BA
oyeTind Tivora GEA. 134+

Yorepa dmb oLpPOViR, #dBe GbRBOA THPLOTAVEL fva, &Topo Tob
roLyelov X GpLOUEVO Bapog &’ d7o, oo wpé 76 dropund TOV Bapoc.
"Erou pé 76 oduBore O ropLoTaveton Eve dTopo dEuybvon xal dxdun
16 pépy Papovg GEUYGVOL.

Ay Bénovpe VE TUPUOTHGOVLE Sub ¥ mepiocbrepa dToud &vbg aToL-
y£lov, YPAPOVYLE umpooTa 676 chupolo by GpiBubd TEY ATORWY odv Guv-
reheoTH' Ty ub dropd 58p0ybVOL TAPLOTAVOVTXL yoapud pé 2H.

Xnuuwol tomot. “Onwg 4, oTOouElL THQLOTAVOVTAL pé oopfora,
frol . of yMuixes EVOOELS ropLoTévovTaL pé TOVG AUnodG TOTEOUG.
T vé& ypdovpe 70 Apind TOTO pLdS yuxis Eveons, ypdpovue o
2o xovrd oth Ao Td odpBola TGV srotyeloy, Tob amoTeholy 76 po-
ot g, Palovras oth woBbve wu Eva Sebern mod vodpetar Sehuk &md
76 chufoho xal xdTe word Selyver Tov GpiBud TGV drbpwy Tob orouyeton
adTob mob PBplonovral oTo wbpro THE AMHIC fworg. "Etal 6 YNLR6S
~moc Tob vepod elvar H,0 yueth T popLd Tov grotehsiton &md dub
Yropo HBpoybvov xal Eva dropo OEuYEVOL, TG dupoviag NHjg x.0.x.
Ay Béhovpe v TRPAGTAGOVPE 74" ubpto €voe oroyyetov, ypdpovpe TO
chuBoro Tol aroLyEiov wol 8<fud Tov wod xdTw Eva Setwtn mobd Selyver
4mb mbow STopa GmoTEASLTAL 6 pbpré Tov. "Etor 76 pbpto 7ol GEvybvoy
rapuordvetan pé 6 O, TOD owopbpoy pé Py 0% varpley pé Na. Ihé
TOMG phpLae £V COUAKTOS TAPLETAVOVTOL P th ynuixd TOTO XL Evarv
Gp1Bun T cuvieheaTh Tplv G abToV, ). 2H,0 onuaiver dub ubpLa
vepoB, 20, 3o pbp BEVY6VOL X.0.X.

‘0 ynuixbs TomOG EVée chpatos Exs cuppuvnel Vi TAPLOTAVEL
Zva pbpLd Tov xal U POVEG GPLOREVO Bdpog dn’ dT6, {oo pé 76 popra-
%6 7ov Bdpog. “Evor pe v whmo H,0 moptoTaveTol fvo pbpLo vepol
xoh pall wod 18 pépn Bapoug TOL.

“Yrohoyiopdg Tob poplaxod Bapovg.” Agol 6 pbpto vbg ahua-
tog gmotehsiTal g6 ATOWX prdvovpe oTH cupTEprops THS T6 popuo-
%6 7ov Bdpog 04 clvar oo pe w6 &Dporoue THY KTOWXEY Bapdv TGV
drbuwy Tob T6 GmOTEAODY. ‘Enopéves yid T6v HrrohoyLopd TV popLa-
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x&v Papdv @y arhév § odvlerov swpdrtoy, Tpéne v Eépovpe T6 po-
praxd Toug THmo xal T &ropixd Pdpn TV ororyelwy mwob Td dwoTeAoly.
IL.y. 6 poplaxbe Tomog tob dEuybvou elvan O, xal T6 dromxd Tov Bdpog
16. “Emopévarg 16 poprond tov Bdpog 0 elvaw 16 X 2 = 32. ‘O popia-
%66 TOT0g 70l yAwpixol xahiov elvar KClO,. Td dropixd Pdpn tév arot-
xetov mob 16 dmoteholv elvar K =39, Cl = 35,5, O = 16, émopévag
76 popuaxnd Tov Bdpog B4 elvan 39 4 35,6 + 16 x 3 =122,5.

“Ymoloyiopds éxatootiaiog odvBeons. ‘Exatocmiata oivleay
pde ynuiniic Evoong elvar 16 mogd tol xdbe crowyetov ot Exatéd pépy
g Evoans adtijs. Mropolpe va v dmohoyiooupe dné T6 ynuixd g
Thmo xal T drowxd Bdpn TéV oroyetwy mobd THY dmortedoly, pé T
uébodo tév Tpidv. ILy. yik va Bpodue thv éxatootiale oivleon Tob
KClO; yAwpixol xahbov, wod t6 popraxé tov Phpog elvar 122,5 mod Bph-
xope b wAvw, oxepTéuacte ETou:

Zrd 1225 w.p. KClO;4 Bptoxovrar 39 p.B. K, 35,5 p.B. Cl xat 48
.. O. Zvd 100 p.B. KC1O; 0 Bploxovrar dvriororye X, X, X, Bdpn Tév

maparndve orouyelwy. ‘Emopévac 04 Exoupe X, ——--3—91%(2-%.0— =318
35,5 x 100 48 x 100
BEK, Xg=—""—"" =29up. Cl xat Xz=——"—=239,2
L e T P L b gy o

2.3.0, dhadn % éxaroomiain obvleon ol KCIO, elvan: K = 31,89,
Cl =29%, O = 39,29%,

"Avddoye propsl va Aoyapraotel xat % éxarootiaia obvBeom xal
GV sopdTev, T.). 100 yhoptobdyov vatptov NaCl, Tob Ocuxol 8Eéog

H,SO, x7A

XHMIKEZ EZIZQZEIZ

Kafdg td ororyeia mapiotdvovrar youpixd pé td ymuxd cdpfola
w ol ymuixég évaoelg pé Todg ymuixols TOmoug Etor xt of ynuixés
avnipdoeis mapLoTdvovton pé Tl ynuixés Eiodaeig. Té dpiotepd pépoc
xafe EElowone ypapouvpe td obuBorx % Tobg Tdmoug TEV cwpdTwy
mod émpolv petakd toug xal o6 3ekib Td oduBoda % Todg ThHmovg TGV
mpoibvtay THg dvridpacme. “Etor % mapaywyh tob O8poywplov &mé
Ta otoryeio O8poyévo xal yAdpio maptotdvetrar pé Ty EElowon:
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H-+ Cl= HClL ‘H mapaywy tob vepol &mé To orolyeta b3poyovo
at dEuybvo pé thy Eiowey: 2H 4 O = H,0. Kal 9 mapaywyn Tob
Betodyov odhgou dmb Td oTouyeia oidnpo xal Ozio pé v éElowon:

Foose $LPe8, vodds

Eradh § wdle tév otoryeloy, $8poyévo, yhopto, 6Euyovo, gmoTe-
Aelran amé pbere mob T6 xuBéve wohL dmoreheltar dmé 3ub dropa, ot
Sub mpdte thiohoelg —émedh ) dvridpuon yiverar petakld TEY po-
olav 76y arotystov wu Gy petadd TEv aTépey — wé peyordrepn dxpl-
Bewx, wmopobv v& ypxgproly Evor:

MO 2 2L 4.0, = 1,0,

Kdfe ynpueh Elowon, Eyst ouvdpe xei mocoTixd) onpacie xal
Setyver xatb T Pden T@Y cwpdtey Tod maipvouy wépog oty avridpaay.
"Erou % $Elowon (1) puvepdver mdg 56 ypaup. oudipov Evdvovtar pé
32 ypauy. Belov yid vé oynparicovy 88 ypapp. Berobyou audfpov.

"Av td cbpoara wod dviSpody elvar dépua § drpol ) yqpend E&i-
swoy Schyver xab Todg dyxoug tovg. “Evor 9 ymue ¢lowon (2) del-
yver &ru 1 Bynog H3poyévoy Evdvetan p’ Eva Byxo yhwplov yid THv Tape-
yoyh 2 Syrov H8poyhwptov (BAéne oeh. 16).

Ocppoynuués Erobaelg. "Otay yivovrar ynuuds dviSpdoei, .
Eiywpw dmb T peraoM The Uhqge T@v copdroy, ovpPaiver ThVTRL
vk peraBold) The yuudis dvépyetag, mod helvetar pon o’ adra, EtoL
woh Td véa chpate wob mapdyovrar, elvan mé @reyd # mé mhodow
¢ &vépyeta.

Adth § Suxpopd of Evépyeia Tob cuoThuarog, mplv &mb THY vt~
Spaon nal perd, ylveroaw Osppérra, mobd petpiétar oc Ocppideg (cal).
"Av EhevBepdveton dvépyeia ol dvmidpdoeis Aéyovran EEMBeppes )
Toperybpevy Bepubmyra mpootifetar a6 20 péhog Tig ynmuniis Elowong’
&v dmoppogitar dvépyean ol dvmdpdoeig Ayovra EvB6Beppeg xu 1) evép-
yewx Tob mpoopépeton dn EEe pé T popey g BepubmTag dparpeitar.
Abrée of dvndpdosis mapioTavovron pé Buaitepeg Elodoels mob Aéyov-
war Oeppoynmixis rodoeis.

‘H otvBzoy w00 vepod elvar pud eEdBeppn dvridpoom xal onued-.
verow pé 1 Beppoynuny Elowon :

2H, 4 0, = 2H,0 + 115000 cal.
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"Avrifera % obvBeoy Tol dxerudevion elvon &vddBeppn dvridpaomn
rol mapLoTdveTan dmé TH Deppoymuiny loweo :
2C+ H, = C,H, — 48000 cal. .
Znpelwon. Zuyvd 16 onuelo T weotyrag(=) orlc ymuixéc k-
cooeig 76 dvtixabiotolpe W dva Béhog (=) mob deiyver Ty xareiBuven
17713 a’w':ié?pocc‘qq.

XHMIKH ZYTTENEIA — 2©ENOX — PIZEZ

Xnuua) cuyyévein. Xmuikfj ovyyévela Atyetan 1) Exhextikd
Taon, mob Exovv ta ctovyeia va Evdvovrar né drha ororyeia, yid
V& oxnpaticovy ynuikég ivibosig,

"Avadoya pé t Lompbryta mob emidpolv 16 éva oté dAho, Stvoupe
x. Gpropéves SuuBobuloeis oth ynuuh ouyyéveie. "Etor Mpe wde 6
Pewopdpos Eyer mb peydhy ynwinh cuyyévern pé 6 twdto, ol Evdvetan
polt Tov péhic EN0et & Emagh w’ adwd, mopd ué 76 Oclo mod vk vd
&volel yperdfetar vd Ocppav0si. “Alha md oTouxsla 3év Evavovtat
e xavéva &hho, yuett 8év Eyowv pé wavéve Lued ovyyévarx. Térowa
elvon o ebyevd) aéora, dpys, véo, fhio %.4. mod i 76 Abyo adté yapa-
xmpilovrar &g &Spavh) srouyeia. '

ZBévog Tav ororyelwv. Mé v mahid &moym obéves ororyeton
Aeyeron 6 E&O&va‘uog xwnd dpuds Tév dréuwy Tob H8poyévou, Snho-
& 6 dpbude v drépwy ol O3poybvon, ol umopel vi EvewBoiy ué
v &topo Tob orotyelov % vd 6 AV TIXALTEGTAGOLY.

"Ag mdpovpe tic 98poyovolyes Evdioerc ; 68poyhdpto HCI, vepd
H.0, dppewvie NHj, pebive CH,. '

Ity medmy, 1 &ropo yhwplov &vdveras pé 1 &ropo H8poybvou,
ot debrepy, 1 dropo dEuybvon Evdveray (€ 2 dropa H8poybvoy, athy Tpi-
™, 1 &ropo dfdron évdverar ué 3 dropa H8poybvon wal oy tétapTy, 1
dropo &vBpaxa évdverar pé 4 dropa u3poyévov. Etlg mepimrdoag ad-
Té¢ Mpe e th yAopro elvar povooBevée, 16 6Euyévo Sualevéc, 16 &lw-
o Tpuolevés xal & dvBpoas Terpasevic.

“Av xdmoto ororyeio 88 vdiveran ué 16 O8poyédvo, mpoodiopilovpe
6 ofiévog tov dmb Thy Evweh Tou pé daho atouyelo mod elvan yvword
6 oBévog Tou, m.y. &b w6 yAbpLo.

Té abévoc 8¢y elvan orabeph w1 duetdBrnm WBLbTTe TV oTot-
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xetov. ToXad oroueia otic Sidpopes fvdroeic Toug TapoLGLAGOVTOL pE
SuagpopeTind obévog. Té Bsio .y & ¥Nhec Evdoeg elvan SuoBevés (HoS),
& &ec tetpacdevéc (SO,) xal o dhhes $EacBevés (SO;). Té obévos
r&v orouyelov onuedvertar pé popxiods dpbuods wod YP&POVTAL GU-
vifwg Tdve dmb 6 eduBord Toug:

T4l 4l IV
Gl .10, N, oG ik

SupBohixd onpetdverar pé yoapués mob pmaivovy yopw &mé 6 obp.-
Boho Tob crouysiouv xat Ayovraw povadeg ovyyévewag. "Exou ypapouus:

Mé Bdon adth T cupfBohunh) TapdaTacy Tob oBévoug Tév oToL-
yelawv, 6 TpémoC TS ohvdeane Ty Sidpopwy ATORGY ué @, Y1k va
oynuaTLoTel T6 pépro Tig Ypxic Eveans, raptoTdvetal ETo

H H
I I

H_a, H=0—H, " H-N-H, H-—?—H
H

Adrob ol yyuuxol Tomor @Y SLhpopwY NGV tvdoewv Aéyovran”
suvtaktikoi tomor. Adrol 7od ypoLpomotolvTaL TLb Guyvd 6TV TPAEN,
Myovrar poproxoi TOmOL ). 1é Thy dppovie 6 Tdmog NH, elvar po-

H

praxbs xab & TOHTOG | elvart ouvTaxTIXOG.

H—N—H

Pifes. Pileg ot xnpcia Aéyovtan 1@ Gkbpeota cupmléypata v
dtopwv Sragopwv srovyeiov, Tob aroptvovy ané 16 poépro pag xope-
opévng xnmikiic Evoong, fotepo and tiv deaipeon gvég 1} neprocoTe-
pov aropwv and avTi.

Ot plfec xdrés cupmepLEEPOVTAL oy &va pbvo Eropo, Exouv b
cove oBévoc xal mdpa TOMD oTTAVLL xal yud woAd Abyo ypévo pmopel v
BpcBolv &* EAeiBepy xatdoTHON. 0t w6 yvworés pileg elvan 76 H8pokbAto
OH, 76 dupdvio NH , 4 0ewch SO 2 T verplach NOg el 9 dvBpaxuxs) COg.
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EZQTEPIKH KATAZKEYH TQN ATOMQN

Zvotatind TdOV drépwy. Té ynuiné Sropo, 6 mé wxpé dduxi-
PETO XOWUATL THc GAye, amodelytnxe dmé T pehétn TévV pawopdvav
e padievépyzias, mhe Sév elvar éva 4mhd Shixd cwpatidio, dANG TG
3 b 3 14 2 I 4 » 4 € A 4 LA A L
amoTeEASiTaL %t a0TG amd EAhe L6 dmAd OMxd OUGTATLXA, TTOU elvecl
Ta e ¢ Bl td £ldn TEV drbpwv.

Ta xvprédrrepa xowva ovotatind tév drbpoy elvar Td 7b xdrem drer-
poehdyiota cwpatidie: @) ta@ fhextpévia ol Eyouv Eayoy pala,
e elvon dpvnTixd Mhextplopéva, B) 1@ mpoTéVIa, Tob E€youv pala 1850

4 ’ A p ! ! A e -y ’ 4 A
PopEs 6 peyddy dmd T pala Tol fhentpoviou xal elvar Oetixd Hhextpr-
opéva: xabe mpwtévio Eyel poprtio Betinod nhextplopol, Lo of ambuy
T, pé 76 apvhTixd optio Tob fextpovion, y) T vetpovia wob Eyouvv
A o ’ 4 ’ A ~ ’ 3 ! k] LA
ol ton mepimou pé o pdla vév mpotoviwy dMAE Fhextound elvar
obdeTepa.

Aopy) T@V &td s Eva dmbd o dropa &vbg atouyelon, Exer
&va xevTpiné muphva, Tob Tév dmoteholy Th mpwTévia xal Td veTpbvia,
ouYROMéVe XaTd XdToLo Tpd-

7o 76 &ver pé T6 & (Exrtde dméd S S

6 H8poybvo, mob 6 muphvas Tou

dév Eyer verpbvio), ut dmd Evov %
aptBué Thextpoviewv mob mept-

pEpovTaL Yhpw dmb Tév muphva, =
6w of mhavijteg yhpw dmé Ty Ydooyove Hiro
Ao, o€ wid ) mé moAhée ke~ © = ridexoovio @ =rpwrovio
nTés Tpoytés (omPadec), wob @=verpovio.

! € LA !’ 4

™o anha Tie Tapadeybuacte xu-
/4 [4 ! L3 !
xhxeg wt opoxevrpes. Ol omPa-
e 16 b mod elva 7 xal yerpor-
xapilovron amé td péow mebs T Ew pé td Aatvid yeaupara K, L,
M, N, O, P, Q. ‘H onBada K 3év pmopeil vd Exer b mOME dmd Sub
hentpévie, 9 L mié ol dmé 8, H M mié moArd dnd 18. Of oTifa-
8¢ moh dxorouvBolv pmopoiv vé Exouv xal peyoritepo &oBué. ‘H teev-
Talo mpds td Ew omPBddu xdfz drémov elvar F mé oNuevTIRy, Yot
ar’ adr Eapriivon ¥ ynwxh ovumepipopd Tol orotyelov xal dvoud-
Cetor xal omBdda obévouc.

Zx. 1. "Avopx t@v ororyetoy
b8poyévou xal fAtov.
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‘0 dpfpbe oy mpwroviey Tob muphv xafevés drépov elva
tooc pé tév apiubd Tév Mhextpoviwy, wob mepLpEpovTa xal v adtd
T4 dropa elvan fhextpind obdéTepor.

Tbortaon tdv Sidpopwy dtépwwy. T6 mb drhé dmé Sha o dropa
elvar 16 &topo Tob H8poybvoy, mob 6 mupvas Tov dmotehsiTal dmd Eva
wbvo mpetévio xat yHpw Tou TeprpépeTar Evar AAexTPOVLO ot orifada K
(Zy. 1). "Yorepn Epyerar 6 &ropo Tob HAov pe mupfvee &md 2 mpewTé-
o, %l 2 vetpbvio xah pé 2 fhenrpévia wod mepLpégovran oThY t8ia ot
Bada K (oy. 1)

Té dropax té@v ey arolyetov Egovv mé mordmioxn Soun. Té mé
rohdmhoxo &b Bha Td dtopx T@vV orouysiev, Tod dmdpyouw ot gho,
elvon 16 dvopo Tob obpavioy, mod & muphvag Tou dmoteheitar dmb 92
mpwtévia xal 146 verpbvia xxt ydpew &’ abrév mepLpEpovial, ot 7
dubxevrpes omBddes, 92 Hhentpbvi.

X

EZHTHEH TOY TOENOYZ KAI THEX XHMIKHE EYITENEIAZ

*EEWynon tod aBévoug. Té oBévos Bewpeiton oripepa ooy fhextpr-
xb oawbpevo xab EEqyeitar pé tHy Hhexvpovueh) Soun T@Y drépey. “H
Eosuve, Edeile, mhe othy fhswtpovurn) Sopn xdBe dréuov, 7 mé orabepy
Sudraby elvar, Srav 1 Eorepiny omiBada t@Y Hhextpoviwy elvan cupmhy-
pwpévy. ‘H EEwrepmen ompada &vbe drbuov elvar cvpminpmpévy, &v
Eyer 8 Fhextpbvia, bmog oupBaiver otd ehyevd) depua, véo, &pyd, xpu-
nvh, Ebvo nab pudbvio. EEaipeon dmotarel ) omiBddu K, mod &rav elvon
2Ewrepuehy Ocwpeiton cvuminpwpévy Srav Exst dub pévo HhsnTpoOVI,
rwc ot edyevég dépro o, Td orouyela mod 7 wrepins omPada Ty
drbpwy Toug 8év clvar cvpmAnpopév, Exouy THY Tdon Vi TV GURLTIANP®-
sowy pé Thy mpboknly | Thy dmofoly) HAsxtpovicwv.

To obévog Evog aroryeiov, eivar & ambpog v frextpoviov, mod
6 Gitopd Tov maipver ij divel, yid va ocvprminpdeer THY £E@tepIkn 1OV
otufada.

“Erot w6 yhdpto mob t6 &rowd Tou mepuéye T Hhentpbvia 6T tEw-
repuh) omBaSu elvan povooBevéc yiatt oy xatdAhhn edxaspla matpvet
vo. fhewtpbuio yud v dmonthoe arabeph Sopn. Té vézpro wobd T6 dro-
wé tou Eysw 1 fhexrpbvio oriy Ewtepud Tou omPdda elvar % bt
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