A’ xai B AYKEIOY

OPFANIZMOZX
EKAOZIEQZ
AIAAKTIKQN
BIBAIQN




WnpionoBrke amd To lvotirouto EknmaiSeuTtikrg MoAmkrg



ANOPIrANH XHMEIA

Mé anogaon tfig "EAANVIKAG Kupepvhoeng 16 &i-
Saxtiké Pipiia Tob Anportixob, Tvpvaciov kai Av-
keiov Tomdvovtal Gnd TOV *Opyavicpd "Exd00E0G
ASaxtik@v Bipriov kai poipdtovial AQPEAN.
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T6 Biprio adtd mpémer v 16
puAdLete yiati 0a 16 ypnot-
Homowoete koi otf B’ taén.

Té Biphrio petayrottictnke xai CUUTAT pdONKE And T Tev. "EmBempnti M.E.
Eday. Asvifixn. Zuvepyasia : Mdapbo *Adetiov, Avkeildpyng - Bag. Kaphvng,
Avkeudpyng.
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EIZATQTIH

YAH — ENEPTEIA — ®AINOMENA

\J $ion —"Yan — Evépyera. Td odpara mod elvar 6Adyvpd pag
xaBde e ol Sukpopes petaPolés Toug, droteholy vo clvodo Tob Aéye-
o phay.

‘H odole tév_coudtov yevira Aéystar OAn évd ¥ aitle wod mpo-
xodel 1l peraBoréc # i dhhoubaeig Tovg, doeireran otlg petatpomés
&vbe Quotkod peyéBoug, mod dvopdleron évépyeir. Kipua yampaxtnpr-
onxd e O elvan & Byxog, §) pdla xal 76 Pdpog, xal Tig Evépyewas 1)
xavbémyre yid Thy mapaywyh Epyov.

\ Pawvdpeva, Qawbpeva otiv Emotnuovich Yhdooa, Myovrar ol ]
uetaBorés TGV cwpdtay mob mpoxuholvrar pé iy énldpacy Sukpopwy
altlov. "Etor ) nrdon wis métpas, 6 Ppaocpbs Tol vepol, 1) payvition
ol a18fipou, 16 xddrpo Tol Ebdoyv elvar Sudpopa pauvbpeva.

*Ané aldrtd pepind Exovv mapodind yupaxthpx ywpls va mpoxaholv
xond pilueh xal pévipy dholwen Thg ine. Térown panvépeva elvau :
 wetafolh Tol vepol of mayo % 8patpods, yiatl ué T Oépuavon Tol
ndyou % thy Y& tév HBpatpdiv, Eavayvptlel 76 vepb oThy mponyodpevi
Tou xardoToon’ f Sidhuoy Tl dAxTiol oT6 vepd, yiatt pé v EEdTuion
7ol vepol, Eavamatpvoupe T6 dhdti x7A. Abtd T4 Qauvépeva Aéyovron
puouxd pawbdpeve xal td Eetdler 1 émothun mob Aéyetar Quow).

"AMa Bpog puwvbueve xatahfyouy o wévipo dmotéhsoud, Yot
npoxaholy pulind] petaBord; otd odpata x. Evol alTd peraBdAhovral
¢’ & dMbrerx Buxpopetind. Térown pauvbpeve elvan: 6 xddupo Tod
Eddov, mob pic Siver Sudpopa dépra wt Eva mood dmb oTdyTn mob dmé
adtd elvar &8bvato vd Eavemdpovpe 76 EbAo’ # perwrponmn) Tob poi-
otov ot upuct xxb Tob xpaoiwol of K8 wth. Adtd T ouwvbpeve Aé-
yovrar yquixd @avdpeve xal % émothpy mob td Eetdler dvopdleTar |
Xnuele.

4 "I8wbtnreg. “Otav ouyxplvoupe vd Suipop couATR uetald Toug,
7. 6 dhdTi, T6 Oeudgu, Th Ldyopn, 6 vepd, 6 pwtaépio xTA. TapaTY-
polpe wde Supépovy 6T Quatxy xatdoTacy, 670 ypdua, oTh Ysboy
®7A. "And ' & pépos yvwpllovue mde EAa T odpata Exouv Bapus
w Brav vd Oepudvovpe SuwotéMovrar. ‘H quow xardotaon Tév ow-
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pdray, 76 ypdua Tous, § yebon Tous, § doud Toug, H TuxVOTYTE Toug, T6
Bapog, %) Botoh Toug pé o Béppavey x.4. dnhadh) of Sudgopor Tpémor
mob @ adrods mapovsidlovrar atic alobioeis pag nal v& avtihopBavéd-
paate, Myovron I816TNTEg TavV swpdtov. AT’ adtéc Ehhee lvas xowvég
o’ &han td chpata ywpls Ealpeoy, brwe 16 Bdpog xal # Sxoroddy xel
Myovron Tevikég iidtnreg tdv copdtov xal &Meg, Snwg ) puokd
xavdotaon, 6 ypdux, H bowh, H yeboy, nuxvbTnTe, Sapépouy dmb
w6 & odpx of @0 xab dvopdlovra Xapaktnpotikés idibtnreg
v sopdrov. Of yapaxtypiotuds I8ibtyrec Myovrar xal Duorkég
idwbtnteg drav ol peraBorée Toue dév dAhotdvouy ™ obetacy Tév cw-
pdrav xel Xnpkég idi6tnreg Sray mpoxaoly puluy peraBor) oth ab-
oTaoY TAY cwudtev érwg elvar | xaden x.4.

Zxomdg tiig Xnpelag., Xnuela clvor 7 émotiuy mob doyoheiton
pé thy B Té@v dgopwy cwpdrov xal erdle ™ aboTacn ™, Tig
id16mréc g xak o pilinée peraBorée (td ANUd pavbusva) mob Te-
Balver xdrew dmé why EniBpaon T@v Sudgopwv aitiwv. *Axbun &fe-
Taler vy Tpémo tHg Tapxonsvic Téw Sutpopwyv copdrwy xal Tl mpx-
xmuxés Epappoyéc Touc.

AlIAA ZQMATA "H EZTOIXEIA

"Amb 76 mATlog 1@V Shix@y cwpdtev mob Beloxovran yhpw pag, .
brdpyouv pepund mod pé xavéve . Tpbmo_guokd ¥ ynuixd Bév Eywve Suva-
76 vd_dmoouvrelolv o’ EAhx mé dmhd ouoterind. Té cbpure with
Ayovtaw anh chpata § otoryeia.

Té oroyeion elvar oyetind mord Abyee, Exaté meplmon, %ol Suanpoiiv-
Tar o€ Jub peyddes xarnyoples, Td péralha xol T4 apéradldha.Td pétan-
A elvar oreped adparta dxths dmé vév 08pdpyupo, mod elvar Sypbs oth
ouvnbiopdvn Bepponpacia. "Eyovy xdmou Bueirepn Mgy of wd mpb-
opaTy) Toph mob T Aéve peraddukd, elvar xodol gywyol tHe Oeppbryrag
xal Tob HhexpLowod, wropolv elinohx v yivouv hdopata (et @OA-
Ax) xad sbppare wu Exouy Té b moMAL peyddy nuxvérnra. Td dpéro-
Ao elvon odpara dépia ¥ oreped dutbe dmb 6 Bpdpio mob elvar Hypd
ot cuvnbiopévy wieon xat Bepuonpaaia, yevind 3év Eyouv peradhixd
Adpdm, elvar xaxol dywyol tig Oepubrnres xal Tob Hhextpiopod, 3¢
Yivovron dAdopara 4 edpuare xu Eyouv pixph muxvbTHT.
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MITMATA KAI XHMIKEZ ENQZEIZ

Mé 6 ouvduaopé @y orouyslwy mapdyeTar dmelpo mAffog cwpd-
Ty mob dvdhaye wé Tl ouvdijxes umopel v elvan plypato A amuxés
&varoeg (odvleta copate).

Miypara. ‘O oldnpog xai 76 Beio elvar dub oveped oTouyeia ol
w6 mp@to elvar pérahho ol 76 Behrepo dperadho.

Malpvoupe prvioparta oudfpou mod Eovy ypdpe ottt xal oxbéwm
fetov ol Exer ypdua xitpwo xal Td dvaxaTelovpe Kahdk. 2t bmoweodn-
rote dvahoyles 04 merdyovpe v abpx, mob Exer Tig BdTyTeg xotl Tol
a8fpou xeh 7ol Oetou. ' adré 16 odpe pmopodue vi Sirxplvovus *oAN& [é
peyeluvtind gaxd xab Todg xbxxoug Tol G170y xal Todg xbxxovg Tob
Bziov. Elva etixoro vé Eeywploovue T ouatatixd Tov, § p' éva KoYV,
mob TpaPd wévo 6 oidypo, # pé SBadvBpuxa, ol Suhber pévo 6
Beto. Awmiordvovue xbpn, bt xatd THY dvdpbn tol owdhpou pé 76
Oeio 8¢ oupBaiver xavéva Bepuiné pauvépevo. Té mpotby mod ABape ué
6 mapandve melpape, Myetal piypa odnpou xxl Oclov.

Xnpixég évidaelg. Balovpe péon o Eva Soupaotixd GWATVEK, OV
3¢ Aucover (Thxeton) ebroa, whype amd 7 ypauudpua pvicpata oudfpou
b & ypoupdpia onbévy Belou xal Ocppaivoupe pé Ngvo 6 xdtw dxpo
ol shve, mob 3¢ B dpynost va dpulpomupwlel.’ Atopaxplivoupe Tote
w6 cwhfve &b h by, Od mapurnefcoupe mh # Epubpomlpwen pe-
~adietan ypryopa o Ehy T pdle 7ol mepieyduevov Tol cwhiva xt &b
adth dmodewvbeta, mog Seulepdvetan peydhn mosbrnTe Bepubrnras.
* Aob xpudact malpvoups va palipo mpotby, wob Luytler 11 ypaupdowa
(7 + 4) xu elvar SAbrera Bagopetiné dmb 16 ofdnpo xal 76 Octo. Aév
umopobpe, obve ué 6 guud vé Duaxplvovpe xéuxoug cidfpou # Belov,
& poyvirne 9 6 3BeudvBpuxag dév Exouv xoqud. énidpacy o advé xal
<4 ouataTnd Tou Sév pmopoly vé Eexwpiatolv pé ¥AAe puowxd péog.
*Axbuy mapaTpobpe, Thg v mdpovue dvohoyles adfpov xab Betov,
Sugoperinés dmb tlg mupamdve, wetd T “melpapa 04 Eyovpe xdmoto
dmbrerppo o8feon % Octov. Té odpe adré mob oyyuariomxe ué oby-
ypovy mapaywyy Oepuétyras, dmbd 6 oldnpo wnal 76 Beio, mob T -
pope pé bpropéve &vﬂqﬁaf xah wob Exer Bibmyreg dvrehdrs Sapopetinés
dmb T oveTamxd Tov, dvopdletar Bewolyos oidnpog, xal elvar AR
tvwan adfpou xal Oelov. o

i
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Awcpopég piypatog xal xnuixii évwong. Td Sué TEPATEVE
mewpdpata pis BonBolv vé Sxplvoupe tle Swnpopés dvducoa oté wly-
po el T ynuix Evwon, mob elvar ol mapaxdto :

Zrd plypate 7o cuotatid orougeia malpvovrar of dmoteadfmate
dvohoytes, Bratnpolv tig Bémyrés Toug xal wropody véd aroywpLatoly,
oyemind ebixora. ‘H dvdukn tév ovatarixdy 3¢ cuveSeherar dnéd xavé-
va. Oepuiné gawvbpevo.

Ol ynuixée évdaec ThHY otovyelwy Exouv iBibTnres Teheime Slxpo-
peTixéc dmb Td ouoTaTixd Toug, mod malpvovron mdvrote of bpropévy
dvahoyla Bopdv xal ddoxoha pmopodv vé Eeywpiotoby, 'Axdun & oyy-
HaTLOROS TV YNuxby Evhoewy cuvodeletar Tdvtote 4 dmé TapRY WYY,
#) dmé dmoppbonon Oepuémras. “Exouv otafepd omueto ThEnG - ~hEng
xab Bpaapol - bypomalyong dvriBera dmé Td ubypara,

\5 OEMEAIQAEIE NOMOI THE XHMEIAZ

O ymuixés tvdoeig tav oroigetwy yivoviar pé faon vépoug mob
optlovy ué dxpiBewx tlg dvaroyies Toug, of Pdpos 4 ok Byno.

Ol vépor adrol elvan ol mapaxdrw :

Népog tiig debapaiag Tijg Ang (Lavoisier). Ilpé&tor ol "EA-
Mves guibsogor Surtimwoay T4 dilwpa i debupotus Tig Ghng, wé
v Ewoue g ¥ Ghn Bév umopel ofite vd rataotpapel obre v nutovp-
ynBel dmé 76 undév *. Tiv drnbeia vob dErdparos wdrob emBefalwoe
mewpapatixe mpdrog 6 Lavoisier (1775) ué 16 Luyb xu dpybrepa
moMol 8Mhot wé mohb dupuP mepdpare. “Erar onuepa, adité 6 &Elw-
por, dmotedel Bacixé vépo tie Xnuelag xal Sartumdverar Erow : «Lé
k@be gkt avtidpaon (petaPorn) t6 Papog t@dv oopGtov mod- v
dpodv elvan Too pé t6 Papog tdV mpoibvimv tiig dvridpaong». "Etar &v
owBésoupe 56 ypayuy. aidfpou xat 32 ypapy. Oetov, malpvouus 88 YRR
Berobyov adfpou.

Znpelwon. "Av eraorel dmnbhua & vépos abrés pabverar vé
Pploxetar 0" dvrifeon pé vd xabnuepvd yeyovbre, vt mpaypaTixd
ot pepués mepimtdoes h OAn palveton vd xuraorpépetar Srwg m.y.

* Anudupitog w.d.
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Bray wabyeron 6 dvBpanac. Adthd Buwe oupPalver, yiart pé thy xebon,
oynuatiferon Sukeldio 1ol dvBpaxa, mod odv dépro pebye otév dépa
xt €rov galvetan odv vd xatactpdprxe 6 &vBpaxac. “Av Spwe xddou-
pe thy dvBpaxa péon of xheratéd Soyelo, mod vé Eyer uéow dvddoyn mo-
obtnra GEuybvou % dépa xal t6 Quyloovpe mply ol Gorepa dmé thv
xabon O Ppolue nde 16 Papos Tov péver t6 (Bio.

Népog tdv atabepidv Abywy (Proust ). Bpébnxe meipapatind mdog
Y Thy nwoﬂ’_vepoﬁ gvdvovron mavrote Td otouyela H8poybvo xal
bEuybvo o dvahoyla 2 pépyn Bhpous G8poyvou wé 16 pépn Bapoug 6Eu-
vévou* wal yvevnd EanpBdbxe mds o xdbe ynuunh Evmmq Omdpyet
navra orabepny avadoyle Bapiv tiv ortouyelwy mod TAY dmoreholv.
"Av notd thym Gvexatevtoly 1o orouyein o€ Swxpoperiny dvaroyia dméd
adth mob yperaletar, thHte 6 orouyeio wob whHpe wépog of peyaibrepy
nocbTnTe pével até Téhog tie dvtidpaans EAelBepo. TAn’ adtég tle ma-
patnphoels cupmepalverar & vépos vk tle otabepés dvaroyleg Bdpoug
nod Suetundbyue dné 16 Tddho ymuixd Proust €rou: «Ol Aéyor tdv
Papdv dv6 1| neprocdtepov aroryeiov nod Evdvovra petatd tovg, yih

V& oynpaticovv oplopévn kA Evoen, elvar otaepoi». “Erol xdbe
Tvooy gk browdmate Tpbmo ¥l &v muproxevdoTxe, Eyet mdvra TH
e alvleon, m.y. 18 ypopp. xabapb vepd, mod 16 mhpaue wé dméb-
oraly guotxod vepoD, § pé xadon H3poybvov otbv dépa ¥ oré dEu-
yévo dmoteholvrar mdvte dmé 2 ypaup. 08poyévon xal 16 ypapp. dEu-
yévou.

Népog tév dnidv moAdandaeciwy (Dalton). Mepiés popés Bub
orolyeio mol évavevran petafd Toug, oynuatifouy mb modMég dmbd pudk
tvaroeis. "Evor 6 dvlpaxas xal 76 6Euybvo - aymuarifouy 3ué évdoes :
6 wovo novogeidio o &qu 6 BiofelBio tol SvBpaxa. Eté povokel- -
Sto Evdovrar 12 ypapy. #vBpaxnag wé 16 ypapw. dEuyévo, xal 616 Sto-
Eeldio evdvovran 12 ypapp. Sv0paxac pé 32 ypaup. dEuyévo. Brémovpe
3hadh, mig o' adtég Tic Sub dvdoetg yid 16 IS0 Bdpog Tol &vBpaxa
(12 vporpp. ) vd Bapm ol SEuybvou elvan 16 ypopp. nat 32 ypapp., Exouv.
dnhady perall Tovg Abyo 1:2. "Amb h peréry moAAGYV mapbpotwy
napadelypdroy & "Ayyhog ynuixbs Dalton euprmépave 16 véuo tév
amAév molhamhaciov mob Stetumdveran Erot: «"Otav dvé orovyela
Evivoviar Y14 va oynpaticovv Srdgopes ynuikés Evbeeis, ta Papn tod
£vhg ortoyyeion mob Evéveran pé to i6to Papog Tod Ghlov sroryeiov E-
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yoov oyfon anmh®v éxepaiov mollarhaciov dniadf mdve onmg ol
apBpoi 1, 2, 3.0, :
Népog tdv deplwv dyxwy (Gay - Lussac). Ot mapamdve vépot
nob Eetdomray dvagépovron otlg dvadoyles Tav Bapdv Tév oTouyelwy
moh Evdvovrar ynpixd petald tovg. ‘O Gay - Lussac é&érace tig ayé-
oeig Tav Byxwy T6v deplwv otouyelwy, mob Evdvovrar, yid vé oynuari-
cowv ymuixés Eviaeg pé Thy mpotméeon mdq ol Byxol abrol petphin-
xav otlg tdiec ouvbixeg micome xal Beppoxpaciag. "Etor Ppijxe mag
> 1 Bynog O3poybvou + 1 Gyxag yhoplow Sivouy 2 Byxouvg H3poydwplov (1 :1:2)
2 &yxor D8poybvow 4T Byxog bEuydvou Bivouvrquxogi_ H8paTpidv (2:1 2.2) -
3 8yxor H8poyévou + 1 8yxog dldrov  Blvouv 2 Eyxoug dppoving < (3:1:2)
T AR adtd td mepadelypata xu 8 moMd mapbupota, cupmépave
6 Gay - Lussac t6 véuo mob Exer 16 vopd tov xat Sixrurdveron Eral :
«Otav dv6 dépra ororyela Evdvovian yia t oynpatiopd mag xnpkiic
Evaong, 1 oxéon 1OV dykwv Tovg, elvan dnhf kai otabepiy. *Axduy &v
6 mpoiby adriic g fvwarg elvan dépro, Tére xal & Eyxog Tou Bploxera
o &mM oydom pé Tode Byxoug Tév deplev otouyetwy mob Evalinxay xat
te mb moAée gopés elva Sumhdotog dmd Tév Bvxo Tob deplov aTotyelov,
mod Bploxetar ot puxpbrepy dvodoyia.

ATOMIKH GEQPIA

*Atopa. "Ané Tobs dpyatous "Exknves pihéoogovs xal iduelvepa
dmé w6 Anubxprro, Butvmdlnue 4 Snébeoy mdg f OAn 8év v &’ &-
newpo Sunpeth GAAG dmotehsital dmd pixpbrepx cwpdria mod v pmo-
potv v& Suxpelody xal mob yi' abté dvopdomyxay dropa. Thv dmbbeon
adth Tév puhocbewv mob dvoudotnxay dropuxol guAboogol Suxpdppwae
oric dpyée Tob mepaopévov aldva 6 Dalton oé émompovind Bewplo —
tiv dropkf Bswpia —mod Thy dMfBeix ¢ dmbBeife Sotepa % vedrepn
¢mothun. "Eror ohuepx eybuaore mdg xdfe orouyeio dmoreheiva
dmé dmerpoerdyota cwpatidie —rd &ropu— mod 8év pmopolv va Juu-
peBoliv #Mho, olite pé pnyovixd ofite ué puowd obite pé yyuixd péon
xab Emopévarg elvar &pBupra. Th dropa tob xde orouysiov elvar (B
xack Exouv 76 1810 Bdpog mod elvar Siapoperind xatd xavéve dmb 6 Ba-
pog Tév Grbpwv T@Y &Mwv ototgsiwv. Ymapyovv Tbow eldn drbpov
Boa elvar xal T oTouyela.
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Mépra. “Orav Sipéoovpe thv Uhy pé pmyavixd § puowxd péow
pravoupe of pixpbrepa MoppaThnie —rd pbpla— mod dmortelolv Th
pixpbrepy povada, mob Eva otouyelo ¥ wd ynuue évwoy umopel vd
Bpebst o’ ErelBepn xardoraoy.

Ta popre T6v ymuixdv otouyelwy dmotedolvran dmd dropx Tob
t3ov eldoug mod yid Td mepioobrepa dpéradda elvar Bub xal yid Td
Aeybueva ebyevhy dépua xad Td pérodkha, Srav Boloxovrar oThy xatdoTacy
Tob drpol, wovo Eva. X’ adth vy rehevrala meplntwon ol Evvoieg Tob
drépou xal Tob poplov taurtifovral.

Té pbpx Tév ymuaxdv évdoswy dmoteholvrar dmb dtoux Suxpo-
pemixol etdoug xu elvar 8ha Spowx petald Toug, dvé otk plypara dmdp-
xouv wépir Suxpbpwv eidav. "Etor 676 dmootaypévo vepd mod elvan
xnueed xeBupd, dmdpyouv péve ubpix vepol, vé oté Badacowé vepb
mod elvan plypa dmdpyouy pudpra vepol xal wbpla dAdtwv.

Népog 7od Avogadro. Elva: yvwoté dnd th Quowh mde &ha
T aépia pé T perafol) i weoms xal g Ozpuonpaciag petaBiirov-
o o€ Syxo dpotbpoppa, Snradh et 16 (8o mosoaté. *An’ adth Thy ma-
pathpnoy mapaxwilnxe & "Iradée Xnunbs Avogadro xal Suatimwos
76 1811 Ty mapaxdtw Smébeon : «Ioor Eyxor deplwv mod perpolivras
otlg Bieg ouvbijneg 'rcisc'q-; b Beppoxpasiag mepiéyouy tév o dpBué
poplwvn. ‘H nébean adrh Bewphinxe mohd Toduneh othv dpydh, dmo-
Sebymyne bpog dpybrepe, mag Exer loyh vépou. *Ané 6 vépo adté Byal-
ver 16 cu;mépmp.m, nwg «apod loor Gyxor dspiov ot 18ieg cuvlil-
keg nicong xai Ocppoxpaciag mepiéyovy tov [0 apbpd popiov xi dv-
tiotpopa dpropévog apBudg popiov depiov otig Tdieg ovvlijkeg, Exe
otalepbd Syxow. ‘O vépog tod Avogadro loyder xal yid v¢ cdpata mod
Exouv Eacpwbet Shadh yid Tobg drpods Toue.

*Avopind xal p.optuué Bdpog. "Oco xt &v elvan é)\axr.o"rémm ot
Byxo 7d pbpra xal T Eropa, odv Yhixd cdpata Exovv xt adtd dpiopévo
Pdpos. 'Emeidh Suwg v6 dmbhuto Pdpog toug elvan mdpa mokd pixpd
xak mdpoe ToAD Sbaxoha mpooSioplleran, doxéotruay vé Bpoly 76 ayerind.
Rdpog Toug, malpvovrag oty dpyh od povada 6 Bdpog Tob drbuou Tol
58poybvou Tob mé Ehappol an’ ha T aToLyein.

"Apybrepo Boébxe mhg elvar dxpuBéotepo vd ypmorponomBel yid
poveda 76 1/16 7ol Bdpoug 7ol dréuon Tob *Ofvybvoy mod Srapépe
mkpo oAb Abyo dmé v6 Bdpog Tob drbpov Tob S3poyévon, “Erot chucpa
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Slvovrar ol mapaxdre dpiopol yid Th oyemxd Bhpn TEV drépwv xal
T&v poplav.

«Atopxbd Papog Evog croryeiov elvar & apBuég mod @avepdver
ndoeg gopég elvar Papirepo 16 fitopo adrol tol eroryeiov dnd t6 1)16
700 Papovg Evog dropov dEvydvorn xal

«Moproxd Papog Evog otorgeiov i plig ynuikiis Evoong elvar &
apbpiég mod pavephver ndoeg @opis 16 pdpro tob aroryeiov #f thig xn-
pxfic Evoong slvar Papitepo dnd 6 1)16 tob Phpovg Evég dtépov
6Evydvoun.

M’ adth th povdda odv Bhon 6 dropxd Bdpog Tol 8poyévou elva
loo ué 1,008 xat 1ob dEuybvou loo pé 16.

Té dropxd PBden Tav orouyelov ypdpovtar ot oyetind mlvaxa
(oer. 13). -

Tehevraia, dvel yid Tole 8povg «hropkd wai popraxd Papoo»,
yenotporotolvrar ol Gpor «hropikf|] wai poploxfy pafer. ‘H pové-
3a dropucic palus ovpBoAferar pé 1u 4 lamu 4 1MAM xal elva
Ton pé 76 1)y i wlug 700 lobromov 2C 7od &vBpoaxa. Anhaldy :
iu = g T;“OU - . Mé Baon 76 lobromo 12C dpyroe & mpoadio-
pioubs @y Gropxdyv paldy &nb w6 1961,

Tpappopbpio - Tpappodropo. Té popaxd Bdpog xal 76 dropuxd
rav Exppaotolv oé ypappdpra Slvouv povades pdfug xpmowpes yuk
Tobg dmodoyiapols. .

T'poppopdpro croryeiov i ymuixfis Evoong elvan moodTnta tob
otoygeion ff tiig ymmkfig Evoons of apBpé ypappapiov too pé 16
popraxéd Papos xai ovpPorilsrar pé 6 mol.

I'pappodtopo atoryeiov eivar mosdtnta tob oroiyeiov of apbpd
ypoppapiov foo pué 6 dropkd rov Papo.

"Erot 76 ypappodtopo Tob bEuybvou elvon 16 ypapudpue, 76 ypap-
popbprd Tou 32 ypauudpe xal 76 ypapuopbpro Tob vepod 18 ypappudeia.

Tpappopoplaxés Syxog. IMouparnpifnxe mds 7d ypappopdpn
By v ororgetwy, § Tév gnpmdy dvboewy, oty dépro xathotacm xal
ot xavovixés oubixes mieone xal Beppoxpastos * Eyovv tév diov Syxo,

* Tlieon 1At xal Oeppoxpasix 0° C.
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IIINAKAZ TQN ETOIXEIQN (1959)

v Sop- | Atoums- "Azou. g,.e' Sop-| Ao [Azon
£% zroixeio | oo I L e . R Y
1 ["ACaro N 14,008 | 7 |[ 52| MevreaéPo | Mv (256 101
2 | "Awvoratvo E [254 99 || 53| Moruf8aivio | Mo | 95,95 42
3 [ "Axtiwo Ac (227 89 54| MéruBsog Pb (207,21 82
4 |*Apepleio Am |241 95 || 55| Mmepxého Bk |243 97
5 |“AvBpowag C 12,01 6 || 56| Ndtpio Na | 22,997 | 11
6 | "Avripdvio Sb 121,76 | 51 || 57| Néo Ne | 20,183 10
7 | "Apybiio Al | 2697 | 13 || 58| Neodtwo Nd (144,27 | 60
8 |"Apyd Ar | 39,944 18 59| Nemtolvio Np |239 93
9 | "Apyupog Ag (107,88 | 47 || 60| Nuxéo Ni | 58,69 | 28
10 | *Apoevixd As | 74,91 | 33 || 61| Nouméhio ; | No : 102
11 | Acpéotio Ca | 40,08 | 20 || 62| Eévo Xe [131,3 54
12 | ’Acrdrio At (210 85 || 63| "Oiuo Ho (164,94 67
13 | "Agwio Ht [178,6 | 72 || 64| OBuyévo 0 |16,000, 8
14 | Bavddio v 50,95 | 23 || 65|"Ocuo Os (190,2 76
15 | Bdpiwo Ba [137,36 | 56 66| Obpdwio U |238,07 92
16 | Bnpliduo Be 9,02 4 67| IMedrddio Pd [105,7 46
17 | Biopotbio Bi (209,00 | 83 || 68| IThoutdvio Pu [239 94
18 | Bolgpdyrio W 183,92 | 74 || 69| ITordwio Po 210 84
19 0 B | 10,82 5 (| 70| Ilpaowodluwo | Pr (140,92 | 59
20 | Bathiuo Br | 79,916 | 35 || 71| Tlpou#Beio Pm (147 61
21 | T'adokivio Gd [156,9 64 || 72| Tlpwraxtivio | Pa (281 91
22 | T'ddo Ga | 69,72 | 31 || 73| ITuplrio Si | 28,06 | 14
23 | Teppdvio Ge | 72,60 | 32 || 74| Pd3wo Ra (226,05 | 88
24 | Anphrplo Ce |140,43 | B8 || 75| Padéwio Rn |222 86
25 | Auenpioio Dy |162,46 | 66 76| Phwo Re (186,31 75
26 | "EpBio Er |167,2 68 || 77| Pédwo Rh (102,91 | 45
27 | Edpdmio Eu [152,0 63 || 78] PouBidwo Rb | 8548 | 37
28 | Zwpxdwro Zr | 91,22 | 40 79| Poubhivio Ru (101,7 44
29 | "Hawo He 4,003| 2 || 80| Zapdpio Sm (150,43 62
30 | @dio T1 204,39 | 81 81| Zerfwio Se 78,96 34
31 | Oelo S 32,066 16 82| Zidnpog Fe | 55,85 26
32| Odbpio Th 232,12 | 90 || 83| Zxdvdio Sc | 4510 | 21
33| Botno Tm [169,4 69 || 84| Ztpbvrio Sr | 87,63 38
34 | "Iv8wo In |114,76 | 49 85| Tavtdio Ta [180,88 73
35 | 'Ipi8io Ir [193,1 77 || 86| Texrovpio Te |127,61 52
36 | 'Ih8wo J 1126,92 | B3 || 87| TépBeo Tb |159,2 65
37 | Kdduto Gd (112,41 | 48 || 88| Teyvito Te | 99 43
38 | Kalow Cs |132,91 | 55 89| Tuitdwo Ti | 47,90 22
39 | Kduo K 39,096 | 19 || 90| ‘T8pdpyupos Hg (200,61 80
40 | Kodugpbpvio Cf [244 98 || 91 'TBpoyIvo H 1,008| 1
41 | Kaaoalrepog Sn |118,70 | 50 || 92| ‘Yrréphio Yb |173,04 | 70
42 | Kuwbpto Cm |242 96 || 93| "Yrrpwo Y | 8892 | 39
43 | Kofdaitio Co | 58,94 | 27 || 94| ®éppo Fm |255 100
44 | Korodufio Cb | 92,91 | 41 || 95| ©®Oépro F 19,00 9|
45 | Kpurto Kr | 83,7 36 || 96| Dpayyio Fr |223 87
46 | AavlBdvio La (138,92 | 67 || 97| Dwagpspog 3 30,98 15
47 | Aeuxbypuoog | Pt 195,23 | 78 || 98| Xadude Cu | 63,54 29
48 | Albwo Li 6,94 3 99 Lo Cl 35,457 | 17
49 | Aoutézawn Lu |174,99 | 71 [[100| Xpuodg Au [197,2 79
50 | Mayydvio Mn | 54,92 | 25 [[101| Xpduto Cr | 52,01 24
51 | Mayvhow Mg | 24,32 | 12 [|102| Weuddpyvpos | Zn | 65,38 30
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ot Myerar ypaupopoptaxds Syxog x elvarn toog pé 22,4 Alrpa meplmou.

"ApBpbg Avogadro ¥ otabepd Loschmidt. Mésu oté ypappod-
Topo £vég atouyelov Ymohoylotowe mdg dmdpyovv 6,023.10% &rope.
Méoa 016 ypappopdpro &vég otoryeiov 9 wikie ymuixic Evwons droloyi-
otyre oAt g Omapyouv 6,023.10%  péora. ‘O aplBuds adrés elvan
avebapmyrog dmd T @lon Tol cwpatog, dwd TH QUOLXY TOV XATEOTHOY)
xi dmd tlo EEwrepinéc ouwbijnes xal dmotedel pid maynbopla orabepd.
Aéyeran dpBpde tob Avogadro % orabzpd tob Loschmidt xal qup-

: Srope
Lt ; — L8 3
BoAiferar pé w6 N.”Eyovpe dppadn N = 6,023.10 1

=6,023.10% En%' Thppove pué T mapamdve propolue va Gploouvpe

76 ypappodtopo &vés atouyelov d¢ v mosbryra Tol aTouyelou adrob
wod mepéyer 6,023.10% dropa xal ypappopdpro évés arouyetov ¥ widc
évowang THY mogbtnre wod mepéyer 6,023.10% udpua Tol orouyeiov %
s Eveorg.

Zyéon avdpeca oté popraxd Bépog wal oth oxervnf wé tév
Gépa muxvéTnTa évég deplov. Dvwptlovpe dnd T guowmn mdg %
nuxvétnTe d évég deplov oyeTind pé wév dépa, elvar ton pé 6 Abyo Tol
Bapoug B évég &yxou Tob deplov adtol mpbe 76 Bhpog B Toov Syxou dépa

(o7l (dieg ouvbiixes mleone xal Bspuonpactas), Exovps Snradh d e ‘

“Ag molue mdg T6 poplaxd Papog Evég deplov elvan M: adrtd omuaiver
nwg 22,4 Mrpa 7ol deplov adrol of xavovixés ouvbiixes mleong nal Oep-
woxpasiog Tuyilouy M ypappdera. AN xdtw 4n’ adrés Tl ouvBiixes
mieong xal Ocppoxpaciag 22,4 Arpa dépa, Luyllowv 22,4 X 1,239 =
= 28,96 ypapudour, kool Efpovpe mhg 1 Altpo dépa Luyiler 1,293
veappdpa. ‘Emopévag § oyenind) muxvéryra ol deplov adrod Od elvar
M

28,96
(xatd mpootyyion) &) ™) oxeTinh muxvéTnTa évbg deplov Erav Eépoupe
76 popiaxd tov Pdpog, ¥ B) T6 popraxnd Tov Pdpog brav Eépoupe TH oye-
TN TOV TTUXVOTHTO.

Hapdderypa. Té aépio orouyeio dEuybvo Exer popraxé Bdpog 32,

# M =28,96.d. Mé¢ vobg wbmovg adrode Hmoheyiloupe

émopéverg % oyetind) Tov muxvbtyra 0d elvar d = P 1,1 meplmov.
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EZHI'HZH TQN NOMQN THE XHMEIAZ

[MoAd &mAd pmopolv véd &Enynlolv of vépor the Xmuelug wué iy
dropxhy Oewpla xal ©6 vépo tol Avogadro, Emwg mapaxdre :

Noépog tiig aepbapalag tijg BAng. “Otav ylveron wa dvridpaoy
dvépcon o Suhpopa chpata, wévo te pdprd toug mabaivouy petaBord,
74 dropa Bpwe Tév poplwy adrdv, pévouy &Bixte xat Exvaevdvovtal yid
vé oynuatioow véa wépia Suxgoperixd dmé T dpyixd. Agol buwg Td
dropa 8nwg dplotnray elvon ddxlpeta xal &plapra clvar avepd mag
76 &Bpotopa Tév drbpwy mod matpvouy pépog o wed dvriSpaom Ok elvou
oo pé 16 dBporopa TéV drbuwy TaY Tpoibvray Tig dvridpaoms. AdTé,
EEnyet 16 vépo tig dpbapatag tHe GAne.

Népog t@dv orabep®dy Abywv. Agol ol Sukgopeg ynuxés Evioeig
dmoteholvran dmé whpra Spote perald Toug elvan pavepd mdg ol dvaho-
yleg Tév Papdv tdv orouyelwy, mod dmoteholy Ty Evweny adr), Bd
elves ol (Busg pé wlg dvadoyles 7év Bapéiv Tév drbuwy, mod droteholy
Bva uépib e Ku dmag Eépovpe Td Pdon tév drbpwv elvar duetdfin-
.. "Evat, dpob 16 wbpro tol vepol dmotedcitar dmb 2 Hropo O3poyd-
vou pé &Bpotopa drow. Bap. 1 + 1 =2 xal dné 1 &ropoe dEuybvov pé
drop. Pdpog 16 & Abyog tév Bapiv Tdv ororyelwy adrdv 04 elvar
2:16 % 1 : 8 xal émopévarg Tév [8to Abyo B Exouv xat vd Bapn H8poys-
vou xab SEuybvou émoiaadfimote moobTyrag vepol, ywti dmotehsivon
&mb dxépato &b poplwy. Adtd Aer xt & vépog Tév ocrabepiv Abywv.

Népog t@v &nAdy moAlamAaciwy. "Otay mpbxerrar va ovyxpl-
voupe Bub ynuixés dvdaeig mob dmotedolvron &b Td I aroryeie, ..
76 povokeldio xal 16 SiofeiBio ol &vBpaxa, praver vé cuyxpivovpe Td
pbpe tovg. Té pbpio ol povokerdiov 7ol vBpaxa, dmotedsivon dmé
Eva &ropo &vBpaxa, mob Exer dropd Bdpog 12 i Eva &topo GEuydvov,
7ol Eyer dropnd Pdpog 16. Did vd xdvoupe pid 8\ évaoy &r’ adrd
vd Sué orouyeia, mob vd Exer meploabrepo dEuybvo B4 mpémer vd mdpovpe
©6 Mybrepo Eva &ropo dxduyn GEuybvo, dpod T rope 8¢ Sumpolvrar.
‘H npbodean Buwg évée dréuov duybvou mapamdve Sumhxcidler Thv
dvaroyle adrob Tol aroyelov dvé | mocbrra Tob &vBpaxa, wéver ova-
Ocp?. “Erou ol dvadoyleg dvbpoxa xal dEvybvou oté BuoBeidio tob &vBpo-
xee 04 elvan 12 : 32 % 12 :2 x 16. Adrd dxpiBisg Méer xu & vopog T@v
dmAédv molhamAasiov.
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Népog thv deplwy Byxwy, Zbpguwva p’ abrd 16 véuo bray dvri-
Bpolv dépra ororyeian xal oynparifouv dépo mpotby, 4 oxéon tév Byxwv
woug elvae mAs) . 6 Gynog Tob deplov mod mapdyerar elvan tle mepLoas-
tepe Qopée Sumhdotog dmb téy dyxo Tob deplov mod malpver pépog oThy
dvriBpaon, pé ©6 wixpbrepo Eyxo. Lipgwva p’ adrd Eyovpe:

1 Azpo O8poybvou + 1 Mrpo yhwplov =2 Alrpa O8poyAwplov

2 Mrpa 08poybvou -+ 1 Arpo dEuybvou =2 Alrpa 08paruod

3 Arpa 08poyévou + 1 Mrpo A¥drov =2 Abrpa dupwviag.

"AMé sdppova pé té véuo tob Avogadro oot yxor deplwv Exovy
wév 8o dpBpd poplewv xi Emopévwg h oyéon wév popley Tév mapa-
nave copdtoy 06 elvar § napaxdro :

1 wopro O8poybvou + 1 pbpro yhwplov =2 pébpra H8poydwptov

2 pbpro H8poybvon + 1 pbpro dEuybvon = 2 pbpra H8patuol

3 pépra H8poyévou + 1 pbpro "Aldrov =2 pbpre dupeviag.

*Anb 16 o pépog Eépovue mds T4 orouyein, H8poybve, SEuydvo,
yrwpro, &lwto elvar Sidrtopa, qradh 6 whpetb Tovg dmoreheivton dmbd
Svéd dropa.

Mmnopolipe Aowmbv vd mapacticovue ypoupixd Tl mapamdve dvri-
3paoeig Eror :

Hwdoro Judere 2udora

-+ @ o @ Arove Xiweoro

Ydoopover Aeoroe ‘YdooxAwory

2yovic 1 vaoro 2uapia o Hraue. Vdsoyovow
IeoE e Sk

L e Vit @ Arowo  DEpwver
3 uooia Luooro 2 woora 4

i @ = e roue Alarov

Ydpoyovoy Hlorov Auperviag

'Amb 1 mopamdve mopadelyporta elxohe gatvetar f dmAbryra
otlg oyéoeig tav Syxwv Tév deplwv atoyelwy mol dvriBpolv: xal Tév
deplwv mob oynpatifovrar dré thy dvridpach Tovs. *Axbun ovd mape-
Selyporo adrd PAémoupe, mdc 6 dpBude T6v drbpov Tév Sidpopwy arot-
xelow elvan & Brog xu Gotepa dmb hy avriSpaoy xal xatadaBatvovpe
yarl of pepinée mepimrdoeig yiverar ousTody 65 Byxov.
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XHMIKEZ ANTIAPAZEIE

‘Opropol. Td Sukpopr ynund pawbpeva Ayovraw xal Anpkég
Gvudpaoeig xal v wopudbrepa eldn dn’ adrég elvan : % yquuh aivleon,
7 o) dmoodvBeoy xal  ynuueh dvricardotacy.

Xnpuoeh obvleon Myetar ) ynund évoon Sub # TEpLaThTEP WY
orouyelov i pquxdy dvdocwy yid 76 oynuanious véou advletou oWpo-
706,

Xnpueh) droodvBeon Ayetan 4 Sidomaoy widc e Eveone
ovh ovouyela mob Thv dmoteholy, ¥ oé méb dmhés ynuxéc Evdoeic.

Xnuoeh)  dvricardortaon elvar 16 ynunb gavbuevo mod Eva
arotyeio matpver th Béan évé dNhov b pid ynpixd Evwon.

Mud ynuuxh dvei8paom, dvdhoya pé tls ouvbijnes, pmopet véd yiver
ot 8u6 dvriferes BievBivoes. “Erol 76 mepokeldio tob Baplov oth Oep-
woxpaate tév 7500 C Buxonirar oé Eeldio toi Buplov xal bEuyévo
b Gavaoynuarileror dné td mpotbvra ¢ Sukomasne orobe 450° C.
Adrés ol dvndpaoeis Myovron duotSpopec.

Méou 7ot énnpedfouy tlg dvriSpdoeig — Karaitreg. I'id vé
ylver wd sy dvriBpaoy, pepuds popés grdver wid dmah éraph Tdv
swpdtey, 7.y, Tol puopbpoy pé 16 lhdo. b cvyvd Spec metuyatvet
ué iy abfnoy tHs Bepponpactas % e nleone, pé téy Mextproud § pé
16 pode.

Iodrés gopés wd dvriBpaoy ylverar mib eliwode ué thy mapoveata
&vbe odpatos, 66 wnph oyetind mocbryra, mob pé v mapovoia Tou
uetafdMe thy taydmyra wdc dvridpaans, ywele t6 8o vé moBalver
xopud. petafBold, obre ot pala tou ofite o) abarash tov. Térow ad-
poetor Ayovral Katahiteg.

XHMIKA EYMBOAA — XHMIKOI TYIIOI

Xnpaxd obduPora tdv ovoixelwy. Kdbe orouyeio mapiotdverar
Yeapuxd ' éva abuBoro, mob elvar % 16 doywné xepadaio ypdupa, dmd
76 Bvopd Tov otd Aativixd ) p’ wdté xal v Sedrepo 4 wé w6 mpdTo xal
76 tpito wnpd ypdupa dv Omdpyouy xu ¥ otougeiax mob dpyilouv
b <6 1o dpyixbd xepuraio ypdpua. "Eror 16 dEvybvo (Oxygenium)

2
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rapLotdvetar pué w6 odpforo O, v6 U8poyéve (Hydrogenium) pé =6 H,
76 &wro (Nitrogenium) pé 6 N, 6 varpro (Natrium) pé vé6 Na,
76 Kdhwo (Kalium) pé 6 K, 6 &vBpaxas (Carbon) pé v6 C, 16 dopéotio
(Calsium) pé =6 Ca, 76 xd3pio (Cadmium) pé v6 Cd x.o.x. (BA
oyerind mhvoxa eeh. 13).

“Yotepa dnd oupgovia, xdle obufore mapioraver €va &topo Tob
orougetov w bpropévo Pdpog dr’ adté, too pé 76 dropixé Tov Bdpog.
"Etor pué 76 odpfoho O mapiotavetar Eva &topo SEuybvou xal dxbuyn
16 pépn Papove SEuybvou.

*Av 0éhovpe vi mapasthoovpe vd ¥ mepiosbrepn &ropa Evée atol-
yelov, ypdgovpe pmpootd até cdpforo Tév apdubd Tév drépwy odv ouv-
teheath m.y. Sub &tope D8poyévov mapiotdvovrar ypaguxa pé 2H.

Xnpucol tomor. "Onwe vd ortouyeia mapiotdvovtar wé odpfola,
Eror w ol ymuwés Evdaetg maplotdvovtar pé Todg yMuwixods THTOVS.
I vd ypdovpe 16 ympind timo wds ynuixis évwong, ypdpoupe 76
éva novtd ot6 KAho T obpBoia Tév crouyelwy, mod dmoteholv 76 pé-
pié tng, Bdlovrag oté xabéva xu Eva Selxty mob ypdperan Behid dmd
76 ohuPoro xal xdrew xal Sctyver vév &pBub év drbpwv 7ol otoryelov
abrol mod Bploxovrar até wépto THe ynpixic Evwene. "Etor 6 ymunde
wbrog 7ol vepol elvar H,O vyiatt 16 pépré tov dmotedeizar dmd Sub
Sropa O8poybvou xal Eva dtopo dEuybvou, Tie dppwvieg NHg x.0.x.
“Av Bérovpe vd mapacthoovpe té pbpio &vég otoryelov, yphpovpe T6
cdpforo Tob aroiyelov natl Sebid tou xel xdrw Eva Selxtn mwold Selyver
&né mboa Erope drorehsiton t6 ubpLd Tou. “Eral v6 ubpio Tol Euybvou
napiotdverar pé 6 Oy, Tol pucpbpov pé Py, 7ol vatplov pé Na. b
ToAG whpa Evbe sdpatos mapiaTdvovton i T6 ynud TOmo xu Evav
GpBunmixé ouvtereath mplv dm’ adtéy, my. 2H,0 onualver 8ub pépia
vepod, 20, 8%o pbpra dEuybvou x.0.x.

‘O ymuixds timog &vbg odpartos Exer ovpupovnlel vi mapioTdver
Eva pdpub Tou nat ouyypbvwg dpropévo Bdpas an’ adté, loo ué 6 popla-
#6 Tov Bdpog. "Etor pé tév time H,O mapiotdverar Eva pbplo vepol
ral poalt xat 18 uépn Bdpous tou.

“YroAoylopds ol popraxod Bapoug.’ Aol t6 pépio évbg adbpa-
70 amotedeltan dmd dropo @rdvouus oth cupmépacua WG T6 popla-
%6 tov Bdpoc 04 elvar Too ué 76 &Bpoioua eV dropuxdv Papdv TEY
grbpewv wod t6 dmotehoiv. ‘Emopévas yidk tév dmohoyiopnd Tév popia-
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x@v Bapdv tév amhév § advletwv cwpdtwy, tpémet va Eépovpe T6 po-
prod Toug Thmo xal Tk dropind Bhpn Tév ororyelwy mob Td droteholv.
[Ly. 6 popraxbs timog 703 8Euybvou elvan Oy xaxl t6 dropxé tou Bdpog
16. "Emopévag 76 poplaxéd tou Bdpog 04 elvar 16 X 2 = 32, ‘O popra-
xbg Thmog 7ol yhwpixol xahlou elvar KCIO,. T4 dropuxd Bdpn tév otor-
yelwv mob 76 drmotedolv elvar K =39, Cl = 35,5, O = 16, énopéver
™6 poptaxb Tov Bdpos 0& elvan 39 + 35,5 4+ 16 x 3 = 122,5.

“Yroloyiopds éxarostialag advleang. ‘Exatooriala abvleay
weiic ynuixiic Evwang elvan 6 moob 1ol xdle otoryelov otd Exard pépn
i¢ &voong adtiic. Mmopolue vd thv dmohoyloovpe dmé 16 ynuixd tne
Tomo xab Th dropxd Bdpn Td@v ovouyelwy mob Thy dmoteholy, ué TH
uébodo 1a@v pidv. ILy. ik va Bpope Ty éxaroomale atvleon Tod
KClO; yhwpuxod xahlov, mob t6 poplaxs Tou Bapog elvan 122,5 mod Boi-
nape mH TAvw, oxepTéuncte Etol:

Zra 122,5 p.B. KClO, Bploxovrar 39 p.B. K, 35,5 p.B. Cl xat 48
8. 0. Xa 100 p.B. KCIO, 0d Bploxovran dvriarorya X, X o Xq Bdpy tév
39 x 100

napanave orouyeiov. ‘Eropéveac 04 Eyovpe X, = HE 31,8
35,5 x 100 48 x 100
B.K, =— =29up. Cl xaf Xg=———— =392
i 1225 g ST

wB.0, Inrady % éxaroomate alvbeon tol KCIO, elvar: K = 31,89%,
Cl =29%,, O = 39,29%.
*Avddoyo propet vé Aoyaprastel xul ) éxatootiate odvBeon xal

v sopdToy, T.1. T0% yhwprodyou vatplov NaCl, tob Bzuxob E€og
H, S0, xw\.

XHMIKEZ EEIZQZEIZ

Kafag td orougeio napiotdvovrar ypapind pé td ynuixd oduBora
x. ol ymunés dvdoeig pé tobg ymuixods Timovs Erer xu of ymueéc
dvniSpdoeis mapiotdvovtar ué tic ynuexés EEromoeie. L dpiotepd pépog
xdfe Elowane ypdpovpe ¢ olhpfora ¥ tods Thmoue TéY cwpdrev
mob EmBpolv petakd toug xal oté 8ekib td odpBolx § Tode THmoug TéV
mpolbvrwy Tic dvridpaoms. "Eror 4 mupaywyh 1ol S8poyhwplov dmh
T otouyeia  O3poyévo xal yAdpro mapiotdveran pé thy  EElcwon:
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H+ Cl= HCl. ‘H moapaywyn 7ol vepol dmé td otouyela O8poyévo

xal 8Euybvo pé v Elowon: 2H + O = H,0. Kal | napaywyh tol

Oetodyov ou8fpov &nd Td atouyeln oldnpo xal Oclo pé thyv Elowen:
Fe 4+ S =FeS (1) '

"Enad) # pdla tév oroyetmv, H8poyévo, yhdpro, sEuyéve, drote-
Agitan dmé pépre mod 16 xaféva mdhl dmoteheitar dméd Sub &topwx, ol
3ub mpdites EErooerg —Emaldh B dviiSpaan ylvetar perald T@v po-
plov tév orouyslwy xt &y perald tév drbpuwy — pé peyohdrepn dupli-
Bewx, pmopolv v ypagproly &tou:

H’+Cl’=2HC] (2) 2H2+02=2H20.

Kdfe ynuixh &loworn, Exet owdpa xal mocotind enuacie xal
Selyver xal T Bdpn Tév cwpdrev mod nalpvovy pépog oty dvriBpaoy.
"Eror %) &lowen (1) pavepdver mdg 56 ypaup. adfpov évavovrar wé
32 ypapp. Betov yid v oynuatioouwy 88 ypapp. Bziodyov adfipov.

YAv ¢ ohpate mod dvndpolv elvar dépre % drpol # ynumixy E&i-
owoy Selyver xal todc Syxovg tovs. "Eror # yunh lowoy (2) 3el-
yver 8t 1 Byxog G8poybvou vdveran 1’ Eva Byxo yhwplov yid Ty mapa-
yoyh 2 byxev $8poyiwplov (BAére oer. 16).

Oeppoynpinés EEodigerg. "Orav yivovran yquixés dvndpdoei,
Eéyopa amé T petaforn thg OAng Tév copdtov, ocupfalver mavra
xal perafoly tHe ynuixic dvépyeras, mob xelverar péon o adrd, Evor
mob T véa oopate mod mapdyovral, slvar T gTwyd ¥ mb mAoLax
a’ Evépysia. ‘

Adth ) Bupopd of dvépyewn tol ouothuatog, mplv &né Thv dvri-
Bpaom xal perd, yiverar Beppbryra, mod petpiérar o Oeppideg (cal).
YAv Eevlepdverar dvépymia ol avmidpdosig Aéyovran EEMOcppeg .
mapaybpevn Bzpubtyte mpootiletan 676 20 péhog ThHg yquwiic élowons:
&v dmoppopiTtar Evépysta ol dvtidpdoetg )\éyovrat Ev8o0eppcg n %) Evép-
yeux mob mpoopépetan &n’ EEw pé T p.op(p'q i Oeppdryrag c’:cpoupstmn
Abrég ol dvnBpdoeig maplordvovtan pé iSuairepee é&mmoug mob Aéyov-
T Oeppoynpiés EEiochosis.

‘H olvlzom 7ol vepol elvar mud e£aBeppn dvridpaayn xa[ oNuELd-
vatar pé ) Oeppoymuixy &lowon:
2H,; + 0, =2H,0 + 115000 ecal.
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"Avrifera § olvleon ol dxerudeviov elvan év86Bepun dvriBpaon
nal mapiotéverar dmd h Beppoymuiny Elowen:
2C + H, = C,H, — 48000 cal.
Znpelwon. Tuyvd t6 onueio g lobmyrag(=) ol yquunés -
odoeig 76 dvrixabiotolpe p’ Eva Béhog (—) mod Selyver Thy xatediBuvey
s avriSpaone.

XHMIKH ZYTTENEIA — ZOENOZ — PIZEZ

Xnpoof ouyyéveiar. Xmmuxf| cvyyévewa Aéystan 1) xhextikf
tdomn, mod Exovv 1@ otoyela va Evdvoviar pé Hhla otoigela, M
va oynpaticovv ynukés Evaoeg.

"Avddoya pé Th Lenpbrnta med Emdpoiv 16 Eva otb dMho, Sivoups
w Opropbves BraBabuloers orh ynuuxh ovyyévera. *Eror AMpe mdg &
puwopbpog Exel mb peyddn yuend ovyyéverr pé 16 Lddio, mod Evdvetar
pall Tou pbhic E\0e o’ Emagh p’ adréd, mapd pé 16 Oeio mod ik v
tvalel yperdletar vi OeppavBel. Ao mdd orouyeia 3év dvdvovrar
pé xavéva EMo, yarl 8év Exouv pé xavéva ymud ouyyéverr. Téroa
elvar vd ebyevi) dépua, dpyé, véo, Hho x.& mob yid 76 Abyo adré yapa-
xtpllovrar &g &8pavh otouyeia.

Z0évog TV atoiyelwy. Mé iy malhd &modm ofévog aroyelov
Ayetou 6 looddvapog ynuixd dpilBuds Tév drépwv Tol S8poybvou, Snra-
8 6 dpube Tév drbuwy ol U3poyévov, mob umopel vé Eveololy pé
éva &vopo tol grougelov 4 vd 16 dvricataoThoouy.

"Ag, mdpovpe 7l O8poyovolyes dvdioeig : H8poyAdpro HCI, vepb
H,0, d'tp,p.mv[ct NH;, psbavie CH,.

Zriv mpdmn, 1 ropo yhwplov évdveran pé 1 &ropo S8poyévov,
oth Sebrepy, 1 dropo dEuybvou Evdverar pé 2 dropa uspwévou, othy tpl-
™, 1 &ropo dfdrov Evdverar pé 3 dropa S8poyévou xal oy -ré«:ap-rq, 1
&ropo Hvlpaxa Evdverar pé 4 &vopa S8poybvou. Brlc mepimrdioeg ab-
Tég Mpe mdg 16 yhdpto elvan povooBevée, t6 dEuybvo BioBevée, v &lw-
vo tpuaBevés xal & dvOpaas TerpacBevic.

“Av xdmowo ororyeio 3év dvdveran pé 6 H8poybvo, mpoodiopifoupe
6 ofvog tou dné Thy Evwoh Tov pé o orouelo mobd elvan yvworh
76 oBévog Tou, T.y. drb 6 yAdpto.

Té obévog 8év elvar ovoBeph wt dperdPinmy Bibmta Tév aro-
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yetwv. TToMd orougeia o1l Sidpopeg Evaaeg Tovg rapovoidlovrar pé
Srapopetiné o0évag. Té Beto m.y. o” dhheg dvraerg elvan Biobevég (H,S),
o &eg terpaclevés (SO,) xab o° &g eExcBevés (SO,). Té obévog
rév otouyetoy onuetdvetar pé popaixots dpibpods mob ypdpovrar ou-
viBwg mdve and t6 cdpuforé Toug !

I II III IV
(04 e O . S 1 7

TupPohnd onperdverar pé ypaupés mod pmabvouy yhpw améd 6 adp-
Boro 7ol orouyetou xal Aéyovrar povides ovyyévelas, “Erou ypkpoupe:

Mé Bhoy adrh T ovuBohuch mapdotacy Tob ofiévous Tév aror-
yelwv, & Tpbmog Tig olvdeone v Sdpopey dTépwy wé &\, yid V&
oynuatiorel T6 popro ThHe yquikiic v, mapLoTdveTaL Erou :

H H
H—Cl, H—O—H, H—lll——H, H—JJ—H

}'1

Adrol ol ynuixol TimoL Tév Sukgopwy yuxdy Evaoewy Aéyovral
cuvtaxtikoi Tomon. Adtol mol ypyoiponoolvral Té cuyvd athv mpdEy,
Myovton poplakol tomov m.y. yuk ThYv dppevia 6 tbrog NHy elvar po-

; H
puaxbs xal & Tomog 1& elvoet ouvtaxTinds.
H—N—H

Pllec. Pileg oth ynpeia Méyoviar 1@ dxépeota ovpnhéypata tdv
dtbpov Sragopav arorgeiov, mod dropévovy drd t6 poplo mag xope-
opévng xnukiis Evoong, Sotepa dnd tiv dpaipeon Evég #{ neprocdre-
pov dropov and adti.

Ol pilec adrég oupmeppépovron odv Eva pévo &ropo, Exouv Suxd
roue ofévoc xal mdpa moMd omdvie xal yidk woAd Alyo ypévo pmopel vé
BpeBoiy ¢* EAelBepy xardotaoy. Ol mib yvworés plltes elvan 16 O3pokio
OH, 6 dppdvio NH 4, % Beuxh SO 4, § verpuh NOg xab h dvBpaxixhy COq.
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EZQTEPIKH KATAZKEYH TQN ATOMON

Zvoratind TV dtépwv. Té ynuixé dropo, 16 mé wixpd ddai-
peto xoppdm tig OAng, dmodelytixe dmé ) pedbty tév pavopdvay
Tiig padievépyeias, mde 3év elvon Eva dmhd OAxd coparidio, dAAE mdec
dmovedeitan xt adté dmé ¥Aha mib AmAd Shixd ousTatixd, mod elvaw
4 (B o’ Bha Td eldn TéV drdpwv.

Té xvprdrepa xows ovotarixd Tév dréuwy elvar td mé ndrew dre-
poehdytota cwpatidix: «) 1é fhextpovia mob Eyouv Edyroty pdle,
ne elvar dpvnmixd Hhextpiopéva, B) 16 mpwtévia, mob Exouv wdle 1850
Popég b peyddy dmb Th wala tol fhextpoviou xal elvar Betixd Ahextpr-
opdva: xdle mpwréwio ExeL oprlo Berixol Hhextpiopod, too of dméhumy
npd), pé t6 dpvnTiné poprio ol fhextpoviov, v) T verpbvia mod Exouv
pdla lon meplmov pé ) pdla 1év mpwroviey dME Fhextpixd elvay
ol8érepa.

Aop) TV drépwy. Kdfe &va dné td dropa &vée orouyeton, Eyel
dve xevrpuxd mupiva, mod Tév dmotedolv Td mpwrbvia wab Td veTpbvia,
SUYROAATéVe xatd xdmolo Tpb-

7o 16 Eva pé 16 &ho (éxtbg dmd S C
76 O8poybvo, mod & muphvas Tou
3év Eyer verpbwio), w dmb Evoay @

apilpé  Ahextpoviwv mod mepi-

pépovrar yhpw dmb Tév muphve, O
8rws ol mhaviiteg yipw dmb Thv Ydooyovo Yo
fiMo, of wd #§ mé moANéc et ©= ridexmodvio @ =rpwrovio
nrixés tpoyés (omPadec), mob @=verpovio

76 amhd vl mapadeybpacte xu-
whxés nt dudxevrpes. Ol omiPé-
8eg 16 b mohd elvar 7 xal Fopo- .
xtnpllovrar dmb td péow mpbs td ¥ pé T Aatwixd ypdppata K, L,
M, N, O, P, Q. ‘H onBdda K 3v umopei vd #yer méb moArd dmb Sub
hextpéviar, H L mé modd dmb 8, H M mé moArd émé 18. Of omBd-
8e¢ mob dxohovBoliv pmopoiy vé Exouy xab peyakitepo aptfpd. “H rtehev-
Tala mpbs td ¥w omBddu xdbe drépov elvar H mé onpovrinh, yeart
n’ abrh EEapritan ) yquoe) oupmepipopd ol oroiyelon xal dvopd-
Cetor nal onifBdda obévouc.

Zyx. 1. "Avopax tdv arouyelwy
S8poydvou xal Hriow.
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‘0 4pubs rév mpwroviey Tob muphve xaBevés drbuov elvan
toog ué tév dpiué ta&v fextpoviwy, mob mepipépovran xal y abté
4 Yvopa elvar Hhextpuxd od3érepa.

Eboracn toOv Sidpopwy drépwy. T mb drhé and bha vd dropa
elvar 76 dtopo Tob G8poyévov, mob & mupvag Tou dmoreheitar dmb Eva
ubvo mpwrbvio xal yhpw Tou meptpéperar Eva Hhentpbvio oTh otBdda K
(By. 1). “Yorepa Epyerar 6 dropo Tob fov pé mupiver dmé 2 mpwé-
viee xock 2 verpbvio xorl pé 2 henrpbvia mob mepipépovran aThy e oTi-
pada K (oy. 1).

Té drope tév o ororyeloy Egovy mé mokdmhoxn Sopd. Té mé
roAbmhoxo dmd Ehx td ropa Tév oTouyelwy, mob Smdpyouv oh @bom,
elvaw 76 dropo 7ob odpaviou, mod & muphvag Tou dmoteAsitar dmé 92
rpwrbvie xal 146 verpbvia xal ybpw dn’ adréy mepipépovral, ot 7
bubuevrpes omPddes, 92 Hhextpbvia.

EEHTHEH TOY EOENOYEZ KAI THEX XHMIKHEZ EYITENEIAZ

*EEfynom 1ol abévoug. Té cBévog Bewpeitar opepa oy fhextpt-
b powvbuevo xal dnyeitar pé thy Ahextpovixd) Soph TGy drépwv. “H
ocuva E8eike, Mg oAy Hhextpovind] Sopd) e drbuov, § mb orabeph
Sudraln elvon, bray % EEorepinh) oiPdda 6y Hrextpovicey elvar oupmhn-
pwptvy. ‘H ortepiy omBdda évée drbpov elvar ovpmdnpwptvy, &v
Eyer 8 Mhextpbvia, brog oupPalver otd edyevh dépua, véo, dpyd, xpu-
nevb, Eévo wab paSévio. "EEalpeon dmotedet 4 onPdda K, mod Srav elvar
EEwrepind, Bewpeitar ovpminpouévn Brav Exew 3ué pbvo Fextpbvi,
bmewe otb edyevée dépro Hho, Td aroryeia mob 4 wrepiny onBada Téy
drbpey Tovg Bév elvar cupminpwpévy, Exouy ThY Thon vé T cupTAneG-
cow pé th mpbohndm ¥ Thv dmoBolh Hhextpoviwy.

T6 aOtvog Evog sroyeiov, elvan & apibpdg tdv fhextpovioy, mod
6 titopd tov maipver j diver, a va ooprdnphdee Ty EEotepxi Tov
otifada.

"Eror v6 yhdpio mob 16 &ropd tou mepuéyet 7 Hhextpbvia omhv e~
tepueh oniBddu elvar povoolevés yiarl omhy xardhiqhy edxonpla malpver
fva Hhexrpbvio yid v dmoxthoer otabepd Sopd. Té vérpo mob 16 dvo-
ub Tov Exer 1 Hrexrpbvio othy wtepueh Tou omPBddu elvar x adwd
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povoslevéc yiart orhy xovdhAnAY edxaipla ydver éva TAexTpévIo Yid V4
amoxthoe. orafeph Sou.

‘H mpbodndm bpwe évée Mextpoviov dmé 6 &ropo toll  yAwplov,
Exer amotéheopa ™ pbpriah Tou wé &va oroyerddeg dpvytind poptlo,
e Eror &véd fray Hhextpixd 0b8éepo, ylvetaw tdpa povoolevés Hextpap-
TG by (dvibv). *Avrifera <6 dropo 7ol varplow wod Frrov e adrd
nhextpued 0d8étepo, ydvovrag Eva NAextpévio, péver wé éva orouyelddeg
Bemind poprio, wol Tpoépyetar dné T6 mapamdves TpwTévio Toll Tupdve
tou. “Erov ylvetan povooDevéc Thextpobetiné by (xatidy )

Pevixd té péradda Sroc 16 vdTplo a dxdua 16 H8payévo, Exyouy
TV Than vd ydvouv HAextpbvia xal vd Yivovra frextpoBerind lévra,
xal 6 oBévog Toug xopaxtnplletar Oerind, Td dpéraiha (éxvée dmé
w6 08poybva) Eyouv Thy Tdon vé matpvouv Fhextpbwi xal véd ylvov-
T HAaxTpapvTING LvTa, Yo' adté xal 16 ofévog Toug yapaxmpllerar
dpvnTind.

"EBfynon tiig ynuxiig ouyyéverag. "Anb 1d mapandve yiveran
povep, mds f Tdoy ik Eveon dub orotyelwv petakd Toug, § ympixi
ovyyévera, 0 Exdnhdveron dvdpcon o oroiyeia pé érepdvupo obévac,
Té mé Spaorind dné 14 otouyelx, 04 elvar dxelva mol mib elivoda 04
propoly vd ydvouv § vd malpvouy TAexTpbvix, dmwg 6 xdhio xal 6 vé-
TPro dmé Td péradha xab v6 @B4pto xal 76 xA0pLo dmb Td dudradha
xth I Myo Bpaamind elvar <d 8uolev orouyein daBéomio xal 6gu-
Yévo %1 dxdpx mé Alyo vd tpialevi) otouyela dpylho xal &wro.

ZXHMATIZMOZ MOPIQN ETOIXEIQN "H XHMIKQN ENQIEQN

I'é v& oyquarioret 6 ubpto &vég orouyston 4 wudic Awxiic Eve-
oG mpémer v dropx Tob [Biou oroyelou ¥ Suxpopetindy vd EABowy 76
&va xovTd o6 dAAo xal vé ovyxparnBolv ué 6 Aeybuevo ynuixd Seopd,
mob elvar 6 tpémog mod ouvevdvovran Y1& v dmoxthicowv atafeph Nhex-
Tpovixd) Sopd) wé dvepyeianéc petafodés otd Hhextpbvia g EEarepintic
omBaduc; Tob xdbe drépou,

"Erot, dvidoye pé thy Etind Enidpaon xabevée dmd 74 dropa
mob ouwdéovtar, ard EEwrepixd Mhextpbvia Tol HAhou propalv vd qup-
Bolv 7¢ mapaxdre : 1) "Opovorolikds Seapée.
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Ta &ropa mod mhnowalovy Ehxowy pé v 1S Sdvaun v Ewre-
puxd Toug HAextpbvia’ T4TE umopsl va oynuatiortolv éva ¥ meplocbrepa
xowva Ledyn Mhextpoviov pé dpoPuia cuveiopopd Tév Ewrepixdv Hex-
Tpoviwv TV Sub drépwy mod Eror w6 xabéva dmoxtd TV oTabeph Hhex-
xTpoviny) Tov Sopd.

‘0 deopdg abtog nod ta cvvdedpeva dtopa cvykpatobvral pé Kova
Cebyn flextpoviov drnd dpoipaic cvverogopd Aéyetar oporomodlixkdg
deopoec.

‘Oporomodinds deopbs mapovcialetar 0Tk WopLa TAOV TOAVXTOWL-
xav otouyelowy xal otic yquixés évdoeg petald duetddhav orougelwy
Omog :

H* + *H > H:H H* 4+ «Cl: — H:Cl2
3 PRI, R P

‘0 dpoamohixds Seoube Siaxpivetar oé pR| mohikd, molikd wai
fpinoilko.

“Oray ol mupiives TV drbpwy mod guvdiovrar Ehxouv pé v B
Shvaun 76 xowéd Lelyog # xatavoun Teb fAextpixol goptiov elvar gup~
perpwd w6 deoubs yapaxtnpiletar pi mohikég. Adré cupBaive otd
pépre @V otouyelwy mod Ta Atopa Toug elvan bpoix, .y T6 YAdpto,
#lwro xth. “Otay 7 EAntuen Sdvapn TéV mupvey Tdv dtbuwy Tod guv-
Séovrar oté xowd Lelyog elvan Alyo Siwpopetind), 76 xowé §elyog wera-
vonifetar mpbdg TéV muphve Toh &tbupou mod 6 EAxer mb moAd wé dmo-
véheopa 76 dtopo adté péox 6Té cuvolixdk oddétepo wbpro V& TapouaLE-
Ceron Alyo mié dpvnrixd dmd 6 &hho. ‘O Seopbs Tére Aéyetar dporomolr~
k6g - modikdg xal mapovaialetar otd pbplx TaGY Evioewy wob T &Topd
7oug elvar Suagopetixd, m.y. HCl, HBr 7. “Orav 6 xowé {ebyog vév
Mhextpoviwv 16 Siver poévo 6 Eva dmé td Sub ocuvdebpeva Etopa xal 6
ouyrpatolv nal Td dub. & duotomohixbs Seopbs Aéyetar fpimodikdg xal
76 &ropo mwob t6 Blver yiverar mié Oetind dmd éxelivo mod 76 Jéyerar.
“Erou £yovpe w.y.
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