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*Anayopevetar §j GAucy ij pepricl vatinmals Toi mapdvroc fifidion dven &yypdpon
adeiac Tob auyypapiws. [ldv 08 yviaiov aviitomoy pEper Ty Hroypapiy Tov.
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EIXATQI'H

"H dvavimoig 1OV EKGOGEMV Kui 1) TPOCUPROYT TOV £15 TUG EKUCGTOTE GruiTh-
aelg anoterel omwadnrots Empeprnpévov kubixov S Tovg cuyypupeis fondn-
Tdy fifiiov apog tolg pudntag kel imoymeiovg 1OV dvotipov ki Gvotdtov
oyordv, xub” dcov ul kut Etog AmuiThoElg ouvex®g puetafaiiovial. ‘H ovveyng
0T wiinolg tov arutiosoy Eni THY YvOsemv ToV pelntdv kal Droyneiov o-
ofynoey £ig TV EKS0GIV TAG vEug ulTig celplic, | onolu meptiepPivel Pucikdg
000 TOHOLG:

® 1OV lovtopov, 6 omolog dvupspstut 8ig TV Eloayoymy kui thy "Avopyavov
Xnpeioy: =

® tov 2ov topov, O omolog avaeipetat £ig v Opyavikny Xnueiav,

Toug dvo avtovg topoug 00 drokovdion Gpyotepoy Kl Tpitog TOROG S1d Tovg
GUOTNUUTIKOG GOYOLOLREVOVG HE TUC &Quppoyog Tig Xnueiug pu()l]mg Kai K-
pimg 100G poltnTg.

H Pucikn apyi tdv nponyovpsvor skdocemy stnpin kai eig v véuy Ek-
doav. Oltw,

1 TEXNIKH THE AYEEQY TON AXKHYIEOQON XHMEIAY &&v drotsiel
ank@S GLLLOYIY GoK|oLoV, GALG 661YOV i THY GLETNUATIKIY pelétny £vog
peyaiov pépovg OV Lpuppoydv tilc Xnpsiec.

Al TOV LOYOV aOTOV TO GUVOLOV TTIg REPLEYLONEVIS UANG &ig TOV lov TOMON
etufvopnOn el Evvéw xeeahowe, and 0 g 8, Ofitm,

© cic 10 KEPAAAION 0 tmevbupiloviar dpropéver padnpatikei Svvoru,
GYEGELS K@l TOTOL EK TOV TUPUITHTOY d1d Ty Aioy-1év dokiosoy Xnpuelug:

@ cig 10 lov KEQAAAION eiodyetur 6 padng ij bnoymguog eic ol aupi-
Poriopois xul Tv dvoputoroyivy v ynpukdy obotdy, Tig drolag O HELETION
£lg T0 EmOUEVE KeQahoia

® cic 10 2ov KEPAAAION imevOvpilovrar Poowkal évvolar kui oyfoelg
&k 1ig Elouyeyng sig miv Xnpeiuv kol didovrar 08nyiut 81t 105 &puppoyag tmv:

©® 10 3ov KEDAAAION mepilapfdvel tag ynpkag avnidpaoels kol £510maeig
CUGTNHUTIKAOG Tuftvopnpévag kul ovpfaiier eig v u\pu[)nmv TPOTOV TPUKTL-
Kol Umoioylopol tév ynukdv ESlohoemy

® 10 KEDAAAIA 4dov, Sov, bov kel 7ov avapépoviul £i¢ TUg dokioelg &l
TOV YNUKOV AVTLOpaTEmV”

@ 10 8ov KEDAAAION mepidapfaver yevixog doxnoelg eni g Eloayoyig
Kul 1ig "Avopydvon Xnpeiog.
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Eig #xuatov xegdiaiov E0ewpnln oxdmpov vi aveeepbotv mepinmrikdg
ol dvticTouyol Evvolut &k Tig Xnpeiag oliteg, Gote & Drownetog v avatpeyn eig
Deopnuike Bifhic povov cig tluipérog eldikig nepinthoelg. "Eniong £0eopiin
okompov 6 aplipog v mpotelvopivey Tpog ALGLY dokfosov Vi v meppi

£v dpropévoy Sprov. Todto &, S16T1 1| Thetoyngia TV nulntév olite TOV dnaepui-
mMTOV ¥povov S1d Ty Aoty peyGhov aplpod doknoeov Studiter, olte sival eig
Ototv vi EmAéln tag dvuimpocensutikGg £E avtdv, kad’ doov el peydhov apil-
HOV dokfoemy 00 TeplEéymvTul aveykooTIk®S Kai molhui Gvaioyolr doknoeic.
Q¢ &x tolTov, Kutdmy wvanpiic Emhoyiic, eic Tov lov Topov cupmeptedeinoay
455 doxnfoeig, &k tav onolov ai 70 sivor Dnoderypunikdg Aehvpévar. "Ex 1V dve-
TEPO GOKNCEOV OpIopével aretédscuy 08pete eicuyoyway éEetaosov elg tag
"Avotatag Zyokdg, pepikel edngincuy éx Eivov Tav/xdv cuyypeppdtoy, va
ol meplocdTEpUl cuvetEinouy ORO Tol cuyypuEiéng pé Paoty To Tvedpe TV eicu-
yoywkdv éEetdcswy. Oltm, mupudidetul eig Tovg pudnTic kul xupimg elg Toug Oro-
ynpiovg tév "Avatatov Zyokdv fondnpe, 10 érotov misteletat 6t 00 cuveyion
TV TUpadocty TdY mponyoupivey Ekéoceov, cupPahiov TU HEYIGTU £1G THY &mi-
Toyiey Tmv.

O fro mepainyig va atepnlody tdv 4o Tig Ofosng wutig elyeploTidy
pov Exelvor oi omoiol xud” oiovdNmote TpodmOV GUVETELEGUY 15 TV KUTE TO du-
vatov dptiav tepovcivoty Tol mepieyopsvon tob nupovrog Pifiiov. Olite, Dewpd
xubijKov pov va ebyuplotiom:

® Ty cOluyoy pov TAvastaciav, KOV, S0 TO PETUQPUGTIKOV Epyov:

® tov adeigov pov Tpogova Osodwpisny, ynukov, dwd v Exilvoy Ty
mpofinpdtoy:

@ v poldnpatikov Ttégavov Mrodiijv, §ia v Ponleudy tov g1 TV ovv-
teEy tol Kepuiuiov 0

@ 0V gidhoyov Anpitprov Zony, oue tny oopbooiy 1OV YAOGGIKOY (Te-
Lewdv Tod Kepévou

® v gournuiy Edotpatiov "Qpaidrnoviov, 614 v fonlewav tou gig iy
taEvopnoty kui Exilvov 1@y mpofiAnpatov. d

"Erniong Oeopd Dmoypiooy Vi EL(uploTHoN:

@ tov k. "ALiEavopov Lrovyravvakny Kui toug cuvepyatuc tov Kovatavrivoy
Towtoekhily, "Aké€avipov  Kovotavtviony kel Kovotavtivov Kepekdortav,
1011 TOpd TUG TEXVIKGG SvoKokiag otv Epeicncay KoTwv, St vi nupovslicouy
T0 mupov PiffAiov amd texVIKiC TAELPAS dPTLOV:

@ tiv K. lodvyny 'Olipriov kol tov kiboypagpov Basiketov 'uvvonovkoy, 1oy
HEV TPDTOV 1 TV prhoTtéyvnoy Tob EEwULLov, TOV 8E devtepov 1 TV dyo-
ToV EXKTUM®GiV Tov.

Ocoourovikn 1970
AAEZANAPOX KON. OEOAQPIAHE
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MEPIEXOMENA
Tives dropkéy Bupdv tenv 6rorzeimy

KEGAAATON MHAEN

Malnpatikei Evvolat, 674681¢ Kui TOmO1, £K @Y GRUPELTHTOY S10 TV ADaLY ThHV oK}
arov Xnpsiog: .

AVVORES TpuypaTik®y aplipdy

Aovapbpor npurpatikey  apilpéy

"Avehoyiol 5 %

"ELioimoeis 200 Bulpot .

Tvothpata lov Bolpon . . . . . . .

Edpecic terpayovikie pilng aptipon. 5B G moenwm
XpNopoL 1Hnot i tov Hrokoyiauoy EUPadin Kui [SFINGIUN
MivaE LovupiOpomv .

KEDAAAION lov
Zrozeia, ynuikal EVOIGELL, piypuTe, (dTopu, popy .
Xnuka ovppola kai ynuikoi tHirol .
Ehévoc
Pilan

"Ovopatohoyiu

KEDAAAION 20v
"Aokneig ini tig Eloaymyiig sic v Xnpeiov .
Bucikui Evvorat 5 s R R
Inpociv 100 poplekot tHrou, 'Y rokovionol Buon gitob |
YroOcoic Avogadro, YrokoyiGpoi .
Mivpute ovatdvy. Metatponui davaloridn .
Nopot the Xnpeiuc & W v u 5 % § 5 H G b
XNHIKOV iGodOvajioy, Ppuppoicodivapoy, “Yrokoyiapoi
Elpsois tol dropkon Papoue .
Ebpesic 100 popiakon papove . . . . .
Ebpesic 1o pnetpivod vai poprakod tomov
"HAekTpoiueLS Kai Epuppoyal udic.
Evepyog o8tng, pH .
levikai Gokn

Eni tie Elooyoyic
‘Opag A : hehopévar .
‘Opag B npog Mooy
KEDAAATON 3ov
Xnukai avudpacag kai iliehons .

Avuspacel  cuvbicemg
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*Avuidpiaceig arocuviicemg §
TAVTISPAGEIS ANANC VTIKUTUCTUCEMS
TAVTISPUGELS BIMATIC GVTIKUTUGTAGEMS
"Aviidpacels OEEBOUVAYOYTS - - . . . . . e e e
Elpecic cuvIeAeaTOV LNIKTS £51600EGS .
Tevikal aoknoeic £ni OV Gvidpucemy .
KEDAAAION 4dov
TAGKNGES Enl T@Y YNUIKGY dvadpioemy . . .
ZT01E100ETPIKOL DoLoyiouoil .
“Yrohoyionol &ni gepiov el cuvinkog mu(pnps‘nhu_ TOV KAVOVIEGOY .
“Yroroyiopot i pn kodupiy obaidv .
YRroLOYIGHOL £l GvTIGPICEOY HE UELOPEVIV (ATOSOGLY | e : 4
YJTO?-.Q{IG}[OI F]Tl RF‘[)! fI'[(l)(_F(LlV [l\f'(ﬂllLF{'J_ hflii[!)pl(ﬂlé Vv T[('OUTJ]TII)\F (I\ l’l()ﬂ(.p\ TV G-
[T A
“Yrokoyiapol &l ceipic u\tmp(mam\‘ (T{O(‘OTH\I] GUGZETNGLS TOV X NHIKOV EE1GHGEOY)
Fevikail aoknoeic énl 100 400 Keuiuion .

KEDAAAION Sov
‘Ackioig &mi TOV Sekuvpatoy

Tevika nmepi dleAvpatmv B 2
*Avanéig iwhopdtav Tig 18iag ovaiug KA. (uuul!olm REPLEKTIKOTNTOC
K.(L) p CL S <
"AvamEig Smluuur( W 5|:rqmprtlmn\' OUGLHY AVTLOPOVTOV pETul
StalbpuToc), pE aroTEAeapo:

£ld. Bapoug

oV (i) 00GIug peTa

lov. 1 piu &k tév 800 OVGLAY Vi AVTIGPACT) HEPLKDS .
2ov. apedtepul of otoial v avTidpicovy T pes (EEOVSETEPOGLE KAT )

Tevikui doknoeig &l Tdv Sledupdtoy .
KE®AAATON 6ov
"AGKNOEIS EUPEGEMS GUGTAGEMS PUYRUTOS .

MiyHute oDGIEY PN AVTdpHVTOY HETUED TV |
Miypate oUctdv avtidpoviov petull Tov . .
TAGKNGEIC ENL TOV MIYHATMY © o o & & & e o v % o 6 e D b 0w e e

KED®AAAION Tov
TAoKNGEg Tpoaslopiepoll atopiked - poptakod fapovs kel poprukdv tinmv faci znpui-
KOVAVEIODATE@Y 0wl B v e o e e g
KED®AAAION Bov
I'evikui aoknonig émi tic "Avopyavou Xmpeiog . . . . . . . . . .
Opdic A: Aelopévor . . . . 0w e e s e e

MOic By pls MG L 5 v o s s e S e A al G 2o e s
B O e e O I SOV st o v 8 s 7ol ot e tan vt i o
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Al arovtiicelg éni @V Gokfosmv mepiéyovion
eig 10 téhog 10U mupdvtog Prifiiov.

CYNITMHBEEELE i
AB. = atopkov Bapog
M.B. - HopLekOv Pdpog
gr - at © YPUpLodToioy
N = eq = gnukov -icodivapov
ar - eq = YPUUPOTTodUVILOV
al. = obévog
. = O}ETIKN
Vin = YPUHHOHOPLUKOS 1] HOPLUKOS GyKog
N = aplpog Avogadro
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= Lrogeiov
UTOU.
aptf.
7 "Alwtov
99 "Alvataiviov
89 "AkTiviov
95 "Apepikiov
6 “AvOpuk

51 TAviipovioy
13 "Apyidhiov
18 ‘Apyov

47 “Aprupoc

33 Apoevikov
20 AdafBéotiov
85 Aotatiov
i1z "AQviov

23 Bovadiov
56 Bapiov
4 Bnpokiiov
83 Biopoubhov
74 Boiopapov
] Boplov
35 Bpouiov
64 Cuboriviov
31 Cairiov
32 Ceppavioy
58 AnpnTpiov
66 Averpociov
68 “Epprov
63 Edpomov
40 Zipkoviov

2 “Hhiov
81 Qakiiov
16 Ociov
90 Qaoprov
69 ooy
49 “Tvéiov
17 Ipidrov
53 Thdtov

48 Kadpiov

55 Kuaiaiov

19 Kaitov

98 Kahtpopviov
50 Kaoaitepog
96 Kiolpiov

27 Kofdaitiov

41 Kokotufpiov
36 Kpuntov

57 Auvhavioy
78 AEVKOY pUGOC

3 Aibov

71 Aouvtétotov
103 Awpéviclov
25 Muyyaviov
12 Muyviolov

Inp— Ta aktivepya

AIEONH ATOMIKA BAPH

)Ebu-ii.u-_ -"'KTOLH-

hov

Co
Ch
Kr
[Ail
Pt
Li
L
L w*
Mn
Mg

oToly el oNuElolvTul 61e toh *.

KOV
Bapoc

14,008
[251]
227
241
12,01
121,76
26,97
39.944
107,88
74,91
40,08
210
178.,6
50,95
137,36
9,02
209,00
183,92
10,82
79,916
156.9
69,72
72,60
140,13
162,46
167,2
152,0
91,22
4,003
204,39
32,066
232,12
169,4
114,76
1931
126,92
112,41
132.91
39,006
244
118,70
242
58,94
92,91
83,7
138,92
195,23
6,94
174,99
[257]
54,92
24,32

Z=
UTOM.
apil).

101
97
42
82
11
10
60
93
28
102
54
67
8
76
92
46
94
84
59
61
91
14
88
86
75
45
37
44
66
34
26
2]
38
73
52
65
43
22
80
1
70
39
100
9
87
IS
29
17
79
24
30

Iroyeiov

Mevreréfrov
Mrepkéhiov
Moiufiduiviov
Morufidog
Natploy
Néov
Neoodupoy
Nentobviov
Nikéhiov
Nopmiiiov
Zévov
"Oluiov
‘Ofuyovov
“Oopiov
Olpaviov
[MuAradioy
Miovtmvioy
INorovioy
ITpucivosipioy
Mpounbeiov
[Mpwtuxtiviov
Iupitiov
Padrov
Pudoviov
Priviov
Podiov
Poufiidtov
Povlnviov
Tapdpiov
Zehfviov
Eidnpoc
Lravdiov
Xrpovriov
Tavrahiov
Telhouptov
TépProv
Teyvntiov
Titaviov
“Yapiapyovpoc
“Yépoyovov
YrépPov
“Yrtpiov
Députoy
Dloprov
Dpayyiov
Dbwopopog
Xahkog
Xhdprov
Xpuooc
Xpouiov
Yeudapyvpog

Zoupo-
Lov

Myv*
Bl*
Mo
I’h
Na
Ne
Nd
Np*
Ni
No*
Xe
o
1§
s
l *
d
Pl
Po*
Ir
Pm*
Pa*
Si
Ra*
Rn*
I\.i‘
IRh
Rb
Iu

Cr
Zn
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KOV
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[256]
243
95,95
207,21
22,997
20,183
144,27
239
58.69
[254]
131,3
164,94
16,0000
190,2
238,07
105,7
239
210
140,92
147
231
28,06
226,05
222
186,31
102,91
85,48
101,7
150,43
78,96
55,85
45,10
87,63
180,88
127,61
159,2
99
47,90
200,61
1,0080
173,04
88,92
[254]
19,00
223
30,98
63,54
35,457
197,2
52,01
65,38



KEG®AAATON MHAEN

H L1 v aokhoeoy ynpeiug mpoimoliTel de £vog pév Ty £k TOV TpoTEpuv
HELETNV KUl KATUVONG IV TOV ¥ NHIKGY EVVOLAV, 4 ETEPOL BE TNV yvHoIY OPLopivoy
punpatikdv ayécemv.

Eivul yvootov 611 1] AerTopepne avantuils tOv ¥ NIUKOV Kol pednpotikdy
EWOLAV KUl oyLee0V OnoteAs] TO TEPLEYOUEVOY TOV UVTIoTOlYov S1duxTiK®V
Bipriov. Q¢ tocov, 0ewmpiin okomipoy ve iopvinelolv Gpiopévar Evvotul kul
G¥ECELS, ul Omolut elvul drupuitnTol dd TV LUoY TV dokhoeov ynueiug. O0-
T, i PEV ZNpKel £vvolul DTOMIPVIIOKOVTUL 1 TU Emdpeve kepahuid (lov Emg
Tov), ui 6& pulnpuTikael Evvoldl, o%EGEIG KUl TUTOL Ei5 TOLRUPOV KEQUAUIOV (KE-
QUALLIOV PUNOEV).

Ex tdv podnpotik®dy Ereieynouy Kl avertiecoviel TEPIANTTIKGS ol £51g
Evvouul, oxéoetg Kai thnot: i ;

@ OSLVOHEIS TpUyHUTIKGY UplOpdy

@ royaplpor mpuypuTikdy apipen:

@ avuhoyiur

@ cliohoeig 200 Pabpotr

@ cuothuute lov fubpov:

@ cipeoig TeTpuymvikiic pilng apbpoir

® 7pNoipol TOTol 81 TOV DTOAOYIOROV EUPudty Kui dyKoV.

Avvaperg mpoypotik@y appdv.

® Kouisltatl vioot SUvaple &vog mpuypotikod apbpod @ £v yivopevov &k
V TUpayOvVTmV (cov Tpog TO @, 1oL

it Gl s d u (v gopug)

@ Al dvvapeig 1oV Tpuypatik®y aptudy yupuxtpiloviul and tag &Eig
S1oTNTOg:

1-

1. oY ght=g¥te 5 v |
2, (o= g 6. ¥ ut= ¥4
3. (wp)V=ou"p* Ts ti=v=1 %tV
i §
4. . ByV=gv: By 8. wVt= uv (v, peN)

@ "0 Oopiopdg g Suvapems Kol 1 1d10Tng u ¥ = | ra¥ émrpimovy va ypd-
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POUEY SEKUOIKE KLOOHUTY Kol KUt EMEKTUGLY TOAD [ukpoLg dekudikotg apilpois,
¢ Kul TorY peydiovg apiBpovg OO popeWY SuvapEwy. Ty,

1) 0,1 101 3) 0,0025 2:50 104125 102 /0,25 10>

25
10 10000

2) 0 .
) 0= 1% =13

102 4) 128000000 — 128 - 10° i 12.8- 107 §j 1,28 108

“H ypugn altn tdv dplipdv ypnciporoleltetl kupiog ig dDuaikdag kui Xnpikdg
otulepag. Obtm, 6 aplpog Avogadro, fror 6 apilpog td@v popiov avi ypuppo-
poprov obaivg, O 6molog loobtul pé:

602300000000000000000000 popLe - mol

YPAQETUL URO popypiiv duvapeng @g 6,023:10% popiu / mol. Olte xul oliviopog
elval N ypuen tov xui elkohog 1 amopvnuévevsic tov,

AoyapiBpor mpoypotik®v apbpdy.

@ Kaieltar dexudikdg royapilpog évog Oesticod apipol & Ex0étng, &g tov
onotov mpémet va Dyl 0 10 d1a va mpoxiym 6 tpuyputikog aptludg, Hrol:

hoyx=u-<x=10

Nupudelyputo:

1) Royl0=1 ot 10" = 10 3) hoyl000= 3 &om 1P 1000
2 Xoy I'=Biton, [0¥= 1 4) L0v0,01 = -2 d16T1 10-2 ”IT” 0,01

® Al fucikoi idtotnteg v Loyupibpmy sivar ai &&iic:

1. hoy(x-y¥) AOYX + hoyy

1. hoy(x : ¥) = hoyx — Loyy :
3. hoyxV = VAoyX

4. Aoyyx =Ddhoyx:v

® ‘LEx tol Opropod told hoyupibpov mpoxintet Gt
@) apibpol peyuhitepol thig povadog Exouvv AoyapiOpov Oetikov xai
) apiBpol pkpotepor g povdsog Exyouvv oyGpiluov dpvnrikdv, Obta sy,
Aoy0,1 = -1, Xoy0,01 = -2 x.0.x.

Etvat gavepov 611 6 20y0,25 00 cival eig apibpog petaly tob -1 kai -2 frot &lg
apipog tig popoig -1.. . . .

Toug apvnrikovg aplpoig tig nopeiic wiTil YpaQopey HIO KTHY HOPPRY
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'
oltme, HOTE TO UEV AKEPULOV HEPOS VA EIVUL APpVIITIKOY, TO & deKudikov pépog Oe-
Tikov, Obto m.y. & apbpog -1,35128 ypaeetar og £ENG:
-1,35128 — -1 - 0.35128. Tlpootifetor kol dpuipeital pic povae OmOTE TPOKLRTEL
6t -1 -0,35128 4 1 -1 — (-1 - 1) -+ (1-0,35128) = -2  0,64872 — 3,64872.
[MpaxkTik®dg 1 AVOTEP® PETUTPOTN Tpuypatonositul O¢ £ERG:
AVEGVOHEY ATOANTOG TO AKEPULOY PHEPOG KATH LIV HOVIOU KEl OF SEKUIIKOV
VTUIoV SEKUSTKOV

pépog Oétopey Tov apiipdv, 6 omolog mpoklntel, éav TO T&)
ynoeiov apoiped s and to déku (10), ta 62 dmorowmy Gmd 1O evvia (9). m.y.
) -2,42216 = 3,57874 ) -0,38124 - 1.61876

Ipaceig oud 1Y hoyupibpomy,

@ Ilposlsoic hoyepibpov:
@) 1O deKudiKOv PEPOC TOV Loyupilpomy tpootiletur Kuvovikde. m.y.
"
0,35821 4 0,76354 = 1,12125
[}) ¢ yupektypronike oV Aoyupilpov petd ol tuxov dkepaiov apilpod
00 dOpoicputog 1@V dekubikdv pepdy witdv, mpootilsvral ahyePpikde. .

335821 4 5,76354=1,12125 (B3 —5+1=—1)

@ ‘Aguipsorg royapibpov amo hoyapbpov:
my. 3,35821 — 5,76354 — 7,59467

Metd Ty apuipesty TV SeKATOV TO Kputovpevov (Eav vmapyn) Tpootilstut
aryeRpikdc £ig TO YUPUKTNPIGTIKOV TOD Gpuipetaion, 10 3& mpokintov dlpoicua
HETE TNV GAAey v TOD TPOCHOL TOU (did TRV apuipeoty), tpoctifetar alyefpikde
£lg 1O YUPUKTNPLOTIKOV TOD TpmTov Aoyupibpov. (7 4 1 — 8 amd 13 = 5, 10 xpu-
tovpevoy | olv (-3) — -4, 81& v apaipsoy -+ 4 ouv +3 7

® [loiraniuciaopoc royopilpov &mi aplpov:

[orhamieoialopey 10 SEKUBIKOY PEPOS, O Of TULOV TPOKULTOV UKEPULOC
apipog pootiletur @l yefpikdg £ig O yivopevov 1ol LUPUKTNPISTIKOD TOD ho-
yupiOpov &mi Tov appodv. m.y.

3,37421 x 3= 5,12263 [0,37421 x 3 = 1,12263 kei (-2)3=-6 = 1-6=-5).

® Mwipeors royapifpov o apipod:
@) &av 6 LoyapiOpog £xn BeTiKOV YUpPUKTNPLOTIKOV, dwipeltul Of apludg.

TN
3,54762 ; 5= 0,70952

B) £av & hoyapiOpog Exn GpViTIKOV LUPUKTIPIOTIKOV, JLULPEiTUl YOPISTH
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10 YUPUKTNPIETIKOV Gmd T0 Fexudiwov pépoc. Eig mepintooy Kutd v omoiov
O UpUKTNPIOTIKOY §&v Swpeiton dxpip@c. mpootifietar elg avtd aplpog -x
Kol ovyxpoves elg 10 dexudikov pépog tob Aoyupibpov aplbpog +x. m.y.
5,34723 : 2 = [(-5) : 2 - 0,34723 : 2] = [(-6) : 2 + 1,34723 : 2]
[-3 - 0,67361]= 3,67361.

Eic 10 téhog tob mopdviog kegelaiov (undsv) nepéyetm tival hoyupiOpov
v aplpdv ard 1 - 100, Obrog siven dpretig dud tig dokijeeig i ynpeiag.

‘Avaloyiot.

@ Kaleito avehoyiu 1 iootng Vo Loyov, ijtot:

O appot o, B. v xui & kuhobvrur Gpot i Gveioyicg kel eldikde ol pév
¢ Kul 6 dxpot 6pot, oi 88 P kui ¥ pécot dpot;

@ Al kuplotepur 010TNTES TOV voioyidv eivor ui £E7C:

e _;;_ : ,(';' < b = Py
o i g _ﬁ_
L. Ii 0 T i
5 @ Y a i =i
s 5 B 5 LE % e
o N g s a=08 y—0
e ’ : ;
; / el G i

"E&wohozig 200 fabuob.

Kabe éEicmoig devtépou Pubpod pé Eve dyvootov dlivatal vi ay0f eic tiv
HopeHV: ax? 4 Bx +y=0
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® At pilu g avertipo iEchocms didovial £k Tol tHmon:
B+ VP2 —day
2u

‘Eav 6 [ eivar dpriog, firor: f=— 2p,, tote:
X (tvmog toD Nuicenc)

Al avotépe pilu elvar mpuypotikel, Stuv A BP-day = 0

® Eig myv Xnusiuv dvirugepopele cuviog dui tas Oetikdg Tipdg v pilav.
Otto:
Logav A= -doy >0, vy 1a >0 wui -(B:u) >0 dpodtepon i pilor sivon Oe-
TIKUi, &ve

2o gav ~(y tu) <0 0 povov i pia tdv pilov eiver Detoe. i

Zvetipate lov fabpod.

n

31

"Eotom 10 cvotnpe @ 2x v
} g
oy =215

3x

b

Tovto dlvatar v Aoln og E17g:
@ Lipioketol cuvoptiost o0 ¥ 0N 1 tod x gic v Iny édicwsiy, "Avrika-
Oiotatur 81U avtiig 10 X &ig Ty 2uv &icwoy, £k Ti¢ 6molug mokoyiletul 1 TU
100 y kel xetomy éx tig Ing £diochosme | tipn tob x, ftot:
2% -3y =3l = 2x=31=5y = x=@l-5y):2
Ix + 2,5y =21,5 = 3[(31-5y) : 2] + 2,5y = 21,5 = 93-15y + S5y =43

- =10y =<50 = 10y=150 = y=35 xoi x=(31-55):2=3

wn

@ llorlumhucialovtar émi Eva apilpov ol Gpor g Ing 1} 2ug £ElohoEng,
0ote ol cuviekeotul oD £vOg £K TAV AYVOGTOV €I AUOOTEPUS TG E816motelg \l;l
Katuotobv dvriferor. Katomy mpootifeviat kuta péhy i dvo éElohoeic, onote
araieipetul 6 ig TV Gyviotov, ik 68 Thg viug E51000e0g shploketrl f Tiun Tob
}:TSDO\). nTot:

2x + 5y =3l . 2x + 5y =3l
Ix + 2,5y=21,5 émi -2 -6x - Sy =-43

AU dlpoicemg tdv 0o E&icmoemy TpokvnTEl OT1:
Ax=:12 > 4x=12 = x=3
kol 2x + 5y=31 =23 + 5y=131 =5y

2]
n
e
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To avotépon oY DO TIY YEVIKNY TOU HOpQTY, ijTot:
Ax + By =T | émééyetar: [. piav xai povov Ahow €av AfB-Bu =0
ox + By=y 2. ovdepiuy i} dmeipovg Avoeic av AP -Bu—0
Tvothpate lov falpol pé neprosotépug v dvo iemecig (kai icov apipov
ayviotev) Lbovtal kata tpémov ovvovdlovia tolg mpouvapepdivrag.
Mapadsvypa: ( U apid. 444 1ol mupdvrog PiPriov).
Ateig : "Eotw 611 glvat X 0 dtopikov fapog ot A, v 1ol B kel @ gr 10 Pa-
pog 1ol piypetog t@v avOpuxik®y Ghatmv.
.\(‘.”:1 = 2“(:”3 - AO i 2BO 3(:“:
i (x -+ 2y + 180) gr piyp. — (x + 2y + 48) grxei 67,2 it
» w ar » 15,23 or » 6,72 lit
‘Enopéveg:

S r b on A g
2 < 180 _ x + 2y 4 - o = x -+ 2y + 180 = 10w (I &iocwoic)
W 15,23 1 : = :
kol X - 2y - 48 = 152,3 (2 éEiowoig)

*Enicng oidetar Ot v = 1,65x (3n ééiowoic)
AV dpuipécens Tiig 2ug £k Tiig Ing mpoxvmTel Ot
132 = 10w — 152,3 - 100 = 2843 = o — 28,43 or
AV avriketaotdoeng eig v 2uv 10U v pg 1,65x mpokimtel Ot
X+ 3,3x 448 =1523 = 43x — 1043 = x = 24,25

Téhog éx Tiig 3ng mpokvmrter Ot v = 1,65-24,25 — 40,01

Elpsoig tetpayovikiis pilng apbpob.

‘0O droroyiopog T TETpUyOVIKiG pilng Kul yevik®@tepov Tilg \!lo'rﬂl‘].; pilng
évog amBpol mpuypatomoleltal did @Y hoyupldmkdv mivixov, Pacer tov i610-
oV v Loyupifpov (Bréme oeh. 10).

Mpoxtikdg N tetpayovikn pile évog apbuol droloyiletan dg &g

"Eorey 611 {nrelton 1 tetpaymvikn pife tod apibuod 2.879

® yopiletal 6 aplBuog Gmo 1o Téhog el Sy THApUTE (TO TphTOV TR
00 elvar dwymerov i) povoyngiov), ftor 28" 79,

® cipiokerol Kutd TPocEyyiowy povasos 1 teTpuyovikn pile 2879 5
100 mp@TOV TPNpATog, fiTor Tob 28 (5) kol to0 teTpaymvov abrfig 25
(25) agpaipeitar ano 1o 28 3
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® i 1O 68810V TG dlagopiic 3 tilstar t0 Emdpevov StyipLov

THipe 79 kel yopiletar 1o tehevtalov wipiov tob oynpuTicliv- _32 L8
tog aptbuod 379, Kutomy swmdlucialetar 1 apyikdg evpeleicu ;79 e
teTpuywvikn pile (5) wai 10 yivopsvoy (10) tiletur katoley tot 5 f

® Awpsitar 10 tufjue 37 (tob (37.9) &1 ton 10 xui 1o - 2879 5
Akov 3 ypagetar gig 1o deliov tob 10, dmote oynputiletar O @- 5; ‘ ]'03
ppog 103. Ottog mor/Letur &ni 3 kai 10 yvopevoy 309 dparpeitil 379 3
amo 1o 379, (Eov 1o ywvopevov 3-103 eivar peyaivtepov tob 379, avii 309 309
ol 3 ypagetut £ig 10 deliov 1ol 10 10 2 xui arnd 379 douipsital 1o 70

2-102).

® To 3 tileton £ig 10 deliov tob 5, 6 §& mpoxinrov aplipog 53 2879 53
GmOTEAEL TNV KOTC TPOGEYYIGIY PHOVGES0S TETpayoviKny piloy Tol
2879,

.

Inpeioeig: "Edav 6 apOpog eipn kai tpitov dupfiplov tuijpe, ypapetut Toito
£ig 10 del1ov pipog tob 70 wui fmavahaufaveton 1 &py 'umu KUTO TOV TPOUNVUQEp-
Otvta tpomov.

‘Eniong éav 0 terpuyovien pile mpimn va npocdiopio0i] kutd mpociyyiciy
dexadikdv ynelov, tileto eig 10 53 trodiestoln, ypapoviul Vo pudevika glg
70 8eE1ov Tol inokoirov (70) kai émuvakapavetul 1 Epyucic Kutd TOV TPpouvupsp-
Ofvre tpomov.

Xpfiopor tomor H1a tov Dmokoyiopov Epfaddv Kai Gykov.

@ ‘Epfadov tugiéviog tprydvou:  (paoig Uyog) : 2
» » » VT(T )T Pt -y)  Gmovte—=(a + B .-,') 12
» {comhetpoy  » a*y3:4 g N Thsupd
» opboywviov  » (B-y) = 2 dmov B kai ¥ ei kabetol mhevpu

@ ‘Eppasov opboywviov mapurinioypippon:
[ érou B xui v ul BluoTdoEg Tod Tup,/pou /"
@ ‘Epfusov tpareliov:

(B 4 Blv 6rov B kai B uevdkn xai jukpa Bacic u\'rlr"rm/m:
9] Kol v 1o lJ\J!ﬂH

E

® ‘Epfadov wikkov kai topime:
Exvklov — nR? kot Etopgog — (rR2u) : 360

dmouv: m=13,14 DR= 1 dxtic p’=10 10L0v 10D TOPLWS ElC pOipuC.
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@ "Oykog kifou:

V (13

@ "Oyxog opboyoviov mepoliniemnidov:
Voo ey

omov o, B kui v wl dlwcThoEc Tou.

® "Oykog wvirivopov kei &pfudoy imeeveieg odtol:
V=nR%

Exvp. éme. = 2nRo

E oMh. émip. = 2nR(v

@ "Oykog kGvov Kai épfadov mpaveiag avtod:

V=

drov R Wy axtic tiig Bacems, b N mhevpd Kl v 10 BYog 10D KOVOL.

bRt
3

1)

6mov m==3,14

E xup. tm¢. = nRL

I ==1 dxtic tiic Pacenc Tol Kukivipou

v =10 Uyoc ToD KuAiivépouv

E 6L. Emg.

- s r . . T 2 | o
‘Emiong V' xokotpov KGVOL = o (R? + Rp 4+ p*u

@ "Oykog cguipuc kol Epfedov imguveivg ovtiic.

=

E\DCX—‘-—!C\U\J:-L-JN—'

s
5=

14

A

00

47
60
69

84
90
95
00

04
07
11
14
17
20
23
25
21
30

oY,

000
103
712
206
897
815
510
309
424
Q00

139
918
394
613
609
412
045
527
875
103

.

IMINAZE AOTIAPIOMON

A Aoy.

21 32222
22 34 242
23 36 173
24 38 021
25 39 794
26 41 497
27 43 136
28 44 716
29 46 240
30 47 712
31 49 136
32 50 515
33 51 851
34 53 148
35 54 407
36 55 630
37 56 820
38 57 978
39 59 106
40 60 206

nR#

TON APIOMON

Aoy,

61 278
62 325
63 34?

65 321
66 276
67 210
68 124
69 020
69 897

70 757
71 600
72 428
73,239
74 036
74 819
75 587
76 343
77 085
77 815

E

dnie

A

61
62
63
64
63
66
67
68
69
70

6rov a N axun 10U xOPou.

RO+ R)

1—100

Aoy.

87
88
88

89 2

89
90

533
239
934
618
291
954

2 607

251
885
510

126
733
332
923

763
309

90

92
93
94
93
96
97
98
99
100
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90
91
91
92
92
93
03
94
94
95

95
96
96
97
97
98
98
99
99
00

849
381
9208
428
942
450
952
448
939
424

904
379
848
313
772
227
677
123
564
000



KE®AAAION 1Iv¥

e Xroiyeic - Xnpikai ‘Evoecag - Miypata
"Atopu - Mopuu
e Xnuka Xopfloia - Xnpikot Torot
"Ovopatoroyia

"H Xnpeio, pie 4ro tic guokas EMOTHpYG, doyoleitul pe TUC dLLPOPOVG
oboiug, tig omoiug kel &Eetaler Hc mPoOg TV GUGTUGLY. TUE PEBOSOVS TUPULGKEL-
fig kol tg i610TNTaE TOV.

Al Sapopot oveiut, ui droiut Groteholyv T0 Oépu £pe wn_) g Xnueiug, diu-

Kkpivovrul &ig:
@ T4 otovyela i arid coOpaTa,
@ Tic yNpikag Evhoeg Kol
® 0 piypote
Ta etovgeio ij dnki copote cival obaie, OV OToILY T popLo
grotehobvial Gmd Gpote dropw, fitor Gro dropu pE toOv adtdv dto-
POV aptOpov, dmog m.z. 1o dEuydvov, 6 dvipe

6 oidnpoc, 6 yuirdg

K.

Ta grovyein 6ev dovaviul vi Sruanucoly Tpog drAoVGTEPE G )uuw S TéY
covilov pedodmy, olte kel v cuvtslody &4 GmioveTEPOV KUTU Tdg FLupopoug
§i Y NUIKGS PETUPORGS PETEQEPOVTEL GvuhioioTe aro TO B KoV eldog &ig 10
(ihho. M BATIV GPIGUEVUS SLLQOPUC £18 TUS QUOIKAG KOl YNPIKGAS Tov I010T)T0C,
0 oToysin Swukpivovtal sig pételia kel apérerhe. H dwipsoig dpog ot obte
tehelo slvat olte Emotnuoviky, GAii mepovcsldlel HOVOV SLBEKTIKIV GKOTLIO-
I

Eig miv oovi0n Beppoxpuciov o ototysie Swxpivovial gig aépiu Oypa Kui
atepet. Totovtpommg:
aépro slvar T eDyevi] Gépue, o 6Euyovov, 10 Dipoyovov, 10 BOPLOY, TO FhdpLoY

kol 10 Glotov (6hu apétahiia),

Dypa eivar 10 Ppopiov (dpéterhov) kol 6 LEpapyLPOg (pETELLOV) Kul

otepe Gho T DrOL o1,
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Al ymmikal Evoeoeg civol ololan, tov dmolmy o HOplU mEpLE-
AOLV TOLLGYLOTOV GU0 (TOHG S1UQOpETIKMY ototyelov, fitor dropa
HE SlepopeTinoy dtopikdy aptiuov, drwg my. o Udwp (I11,0), 10 Gv-
Opuxikov aoPéotiov (CaCOy) k..

AT ket Evioeg Slvavrar vi Stastasoby TPOg ATLOUGTEPL GOHGTU,
kadog wal v ovvislotv £ driovetépov. Bzopoiiviol yevikmg Gt TPOEPYOVTUL
Gro Ty ovvévosty dbo i meplosotipay arolyeiov Ono Gpiopsvny avaloyioy
Papovg kai ai ynpuikei tov iS1otntes v SLUQOPETIKUL TEV GUVIGTOVTWY auTg
GTolyEIWY.

Ta piypate civor opoyeviy i LTEPOYEVT] GUGTANUTE COPGTOY,
T omolu hapfavoviar $17 dvepifeng o | meplocotépmy olaiiv
(otogeiov i) yMpukdV Evooeny) Oro olavénmote dvahoyiav fapouc.
onwg my. 0 anp, 6 olvog k.d.

"Ereidn xetd 10v oy peTionoy ivog Hiyputog obdepic aviidpuaic tpuyputo-
moteltel, EKectov TGV cuaTUTik@Y Stutnpel Tdg 110t Tuc, tag Omoiug elye mpo
Tiic dvapifeong, éni 1§ Pacel Tdv dnoiny sivor Suvutog 6 SluopLopog Toll piyuerog
glg T GLOTUTIKG TOL.

"H ouving pale v Stagopov oiaidy dev sivir ouunayng Kai ddwipetog,
M drotekeltul Gro Ev olvokov copetidiov, t¢ dnoiu Sukpivovial sic popa
Kal Gropa.

To péprov eivar 1o driyiotov copetidiov Ekdotng oloiug, o
Grotov dlvatar va dletnpn0f Eretbepoy gic v guowv. Elva -
Vik®S ddwipstov kel Stutnpel Tdg (BLoTnTIC g ololug, tig iy 6-
noluv avikel.

Ta popre LapPavovrar dua dunpiosng tijc paling dui Ny evikdv pedddmy kol
SLuKPIVOVTUL £ig popLa otoryeimv. 10 Ooiu TEPLELOVY GpoLe dTopd, kal ElG popa
ARGV EvOseoy, To drolu TEpIEoLY G0 TOLAGYIGTOV {Topw SLUQOPETIKMY 5To1-
yetov. Ta popu Stvavror v Swuorualoly Gid INHKOY neDOdoV mapéyovra T
dtopa.

To dropov civar 1 pikpotépy moGoTNG £vOg cTolysiov, N onoia
duvatar va elotd0n eig tic &viroeic mob mEpiEyouy 10 ototyelov toi-
to. Elvan pmyavikdc kui XNMKBS Gdaipetoy Kai §év Svvetul v dre-
mpnof Eretbepov el v piow, GAhi teivel vi EvolT pé dpow i
AVOpoLe dropa, i v arNHetion avtistoiymg HOpLL otogeiov i
INHKDY Evicemy,
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'
T drope oty eiven oupmeyil. GAL GroteEolvial Gmd KPOTEPY CORUTION,
flror T WAEKTPOVIL, T TpoTOvLe Kel T0 vetpovia. TIpog 10 cuputid uitd 80
vata v dwonas0f 1o dropov 80 £idikdy pedodov.

Xnuiko copfohe woi Xnpikoi timot

H ouufolikl] S1utinootg TV S1ugopov ZNpikdy ouctiy £ioiyin e oromov
VO KUTUGTION TEPLEGOTEPOV KUTUVONTOG TUG LNHIKGG EVVOIUG Kl Vi BLEVKOADVY
THY TEpYPueiy Tdv ynpkdy petafokdv. Tpdg TOV oROTOV UiTOV ¥ PNCIHOTOL-
oDVTUL Sl pEv T otorysio to ke ovpPoka, dul 8f TS LNPIKGS £voeeig ol
MK toror. Tooov To ynuikd chpfoku, doov Kui of Zpkol THTol Teponsidlouy

T EEfig ThEOVEKTNHUTY:

a. givar oelveic,

B. cuvtopebouvy TV ypuenv Kol

. mhinpogopody mEpl TS TOOTIKTS Kul TOGOTIKIS 6VOTAGEOS TOV 0UGIOY, TG
omoiac ovpfoiilouy.

To ynuukoy chpforov fkdotov oTeigtion eivul TO dpyLKOV Ke-
Qulaiov Ypappe TG Autvikiig Tov ovopaoicg. Eig mepintooty xatd
v omolay S Tob idiov yplpputog apyiler N Ovouwsiu TEPLOCOTE-
pov ToL £vog oTolzEiny, TOTE TPOC SLaKpLGLY TOUTOV ¥ PNGIonotEitl
kai Bv &K ThV EROPEVOV YPUpPATOY (Jukpov). my.

t. 10 Glotov cupforiZetel Sud tod N &k tod Nilrogenium
3. to vatprov » » » Na » » Nalrium

¥. 0 dvOpul » n o G » »  Carboneum
8. 10 aofeoTiov » » » Ca » » Caleium

Of yqukoi tomor Sruxpivovror sig EPRLIPIKONS, POPLIKONS, GUVTAKTIKODS,
crepeoympikols kai fkextpovikovs. Of tirol witol oynputifoviul sa mapabé-
cewc Y oopfoloy T@v ototyeiov, £k TOv omoiov cuvicTavial ol oldolu, Kyt
tpoérov EEapropevov ik Tob £idoug Tob ynuikol timov. Totovtponemg:

6 poproxdc TOmog Pidg yMuikic fvoecewg oynpotiletar 6w mu-
pubéceme oV cupforov TV cTolyeinv &k tdv Omolov dnoteieltar.
Eig 10 xatm 8e510v pépog txaotov ovpforov tiletur apdpdg, o o-
rolog kubopiler 1o manbog TV ATopwY Tob GToZEion €£ig TO HOpLOY
g tvioems (6 apidpog | mapukeinetar). m.y.

. o Udop avramokpivetul eig tov MUT. 11,0
B. M dppovia » »oo» » NH,
v. 10 Osukov &Y » »oo» w HeS0;wox
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"Edv ¢ig 10 poplov judic ynuikiis fvbceng mepiéyetan £idog pilne eic apiipov
HEYUAUTEPOV THG povadog, tote M pilu tiletur Eviog mupeviicens Kl EKTOG (-
TG &g 1O KATE 6e810V dKkpov Tomobeteital aplOpog Sekvioy 1o TAf00C Thv pIldv.
0. O VITPIKOS Wweuddapyupog dvtamokpivetul eig tov M.T. Zn(NOy),

B. t0 Oeukov apyiriov » »oo» »  AlL(SOY); k.0,

Eig to popie tdv S1updpov ympukdy évooemv Stokpivovtar o100 THNHOTE

0 fhektpoletikdy kal 16 NLEeKTpupYNTIKOY Tpiipo.

To niextpodeuinoy tuijpe Shvatul vio sival:

@ piturlov, O6mog 10 xahov (K), 10 dofiotiov (Ca) x.d.

@ Tjiektpoletuc pile, dnog m.y. 10 dupodviov (NI,) kui

@ apitairlov, UmO GOplopéveg mpovmobiceie.

To fhextpupynrikov Tuifjuo dOvotel va eivae:

® apétaldov, Grog m.y. 1o 0Luyovov (0), 10 Osiov (S) k.. kai

® nicktpapynrirn pila, onog Ty, N Osukn pila (S0,) x.d.

Inpeiooig:

1. T6 Gépoydvoy elvar Wrektpoletikov sig th 656w (HCI, H,S0, kin) kol
tag Udpoyovalbyovg Evdoeg thv Guetdhlov (NHy, H,S k.d.). “Avii0é-
g, £ig Tag ipoyovolyovg Eviaels TV pETaRAay, dg .y, o Cally slval
NAEKTPUPVITLIKOV.

2. To dfvyovov elvol mAVTOTE HAEKTPUPVITIKOV EKTOg, OTtav &voltal pé
0 pO6piov (I5,0) ondte eivan niextoletikov.

3. Ta dpfraddo, pe Booty tov RREKTPOYNIKOY ToV LapUKTHpL, twiivo-
HOUVTUL @5 GKoroD0mS:

K Gl Br, I, 8. B, N, B, G, Si
Eig tiv oeipov bty xale otoizeiov eivon:
@ EKTPUPVITIKOTEPOY TOV EMOpévey oTotysiov Ko
® 12.exTpoleTikdTEpoy @V TpoNyouuivey GTOLYEMY.
Torovtotpones, eig tv Evoowy €8, 10 Hhektpoletikoy tuijpa elvar o
avOpug, évd 1o Nhextpepyntiov tpfjpu o Oeiov.

‘H dvadoyia, pé tiv omoiav edpiokoviar cuvdedepdéve 14 8o et &ig
0 poprov k@le Eviosng, xabopiletar imd tob abivoug aitdv.
Totovtonmg, £dv:
® M civar 0 fhektpofenikdy tpfjpe, pé obivog X (DeTikdy) xai
@ A civar 0 RAEKTPUPVNITIKOY Tpfjpo, pd 60évoc ¥ (dpvntikdy),

Wneptomotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



\
tote 1} Evooig 0¢ dvromoxpiverul eig tov thmov:
MyAx

Yro tiv avuioyicy abTiv T¢ §00 TIAROTE TPOGEEPOUY TOV aiTov Gptddy
povadov olévous dud Ty petall tov olvisoLy.
Ex 1@V dvotipon mpoxintal 6t £9° boov sival yvootd

£

0 shpfora tdy otogsiov ij of tiror t@v plév mod nepifroviat gic ™y fvo-
oV Kol

B. 1o abivy adtov,

1l

elvar duvatov va eynpetisOi) 6 poprukis tHmog s fviosms St T
rovbov Epyaciag:

IANE

=y
o=
e

"Eote i mepaderyps 6 yhopolyog ywesuddpyupoc. drou:

nAekTpoletivov Tpipe sivat 6 yevddpyupog pe ovppolov Zn ki adivog 2 xui
B Mextpupynuikov tufjpe siver 10 yhdpov pi aopfiorov Cl kai olévos —I1.

® llupubitopey o otpufloky i Throvs t@v d00 THRRETOV, DETOVTES APIGTEPD TO
Nrextpoletikoy tuijpe ki defid 1O QHLEKTPUPYNTIKOY, irou:

ZnCl

® ypapopsy &ig TO dve pépog EKGTTOL TRNRUTOS TO dvtioToigov 6livos yapic

TO TPOGNHOV Tov, ijToL:

»

b 1
ZnCl

® Swipobpey ta aliv 01 100 HEYIGTOL KOvoD dlutpiton. Eic 10 no pUdEyL
HK.G. hv olevdv slvar | povag, omote ol apiluoi mupupivouy apetaPinror.

® To mpoxiyuvta mnhive Octopey g deivtug £ig 0 Etepov TR (Stoymviog).

Ei¢ 10 mapdderypa 10 2 tibetut dg deivtng gig 10 yrdplov kul 1o |

gig OV
WELBEpYUpOV, TjTOL:

ZnCL W ZnCly,

S10TL N poviag mepehsinetul
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‘Egappoyai.

1. Na ocvprinpobodv td DRapyovia Keva &g OV KUTOTEPpO TIVOKUL.

Oerikdy THANE | APYNTIKOV THpG
"Ovouun Evocens = Eipesic popuekot tinou

Timog  Ebévog| Torog |)_U:1\'u;

11
Uapoyimploy H -1 cl —1 | H Cl - HCI
> 11
JAMPLOVYOV GHUOVIOV NH, | Gl 1 NH, (I = NH;CI
| viTpikov 6&0 H +1 NO, 1 —
| ; 7]
| Deukog aidnpog (1) e +3 S0, 2 Feo 80, - Ie(S0,)
Sro€eidtov dvlpakog (W 4 6} 2 ¢ © - (0
| avlpukikov acpeéatiov Ca -2 GOy 2 =
| vitpikde yulkoe Cu L2 N, | =3
| QOGEOPIKOY VATPLOV Na 1 PO, -3 -
} Ogtobzos poALPdOC I’ |2 S 2 g
i alwtolyov GofiécTiov Cu -+2 N 3 —
| OmEpAmpLEOY KiAOV K -+1 Clo, | —
VITpIOS DBpapyLPOC Hyg 42 NO, | —
X0évog

T0évog ototyeion £ival 1y i610TNg T dtdpou witob Vi Evaltal jE GpLopivoy
(ptOpov atdpy Ghlov oTotyEion, S1d Vi oy PUTioN GUYKEKPLUEVIV LHIKNY Eve-
ow. “H i816tng udtiy Exdniobtal Ty otiypny ket thy Omoluy GvTiépoly 1d 6ToL
7E10 ki kubopiler Tv dvaloyiav pe v omoiuy 0 Eveloly ta dropd tov. Luyke-
Kpiévos, 1| avadoyia adth eival Gviiotpopwg avaroyog thg averoyiug v ale-
VOV IOV QVTIOPOVTMY  GTOLYEImY.

A TV péTpnoy tol obévoug (g povag EANeln to dtopov Tob Ldpoyovou.
Toloutotpénme, 0 appnrikdy obiveg £vog etorysiov sivur O apOde thv d-
TopmV Tob DEpoydvoL i dhiov isoclevels oToryeiov, mOU Evolvtat pe Ev dropov
aOTOD TPOS GYNUOTIGUOV KEKOPEGUEVIS NUIKTS Evhoews. ..

«. 10 doPéotiov elver Siobevic, 16Tl Ev dropov autol Evodtul pe 600 drope Hdpo-
yovou, ot Call,
. T @O6pLov elval povoohevig, S161L Ev dropov antol évolitar pd Ev dropov 08po-
yovou, fjtor HIY x.0.x.
Ti ofévn v atorgeiov kvpaivovier aro 1 og 8 kal Swuxpivovrar sic:
@ Octika, 6tav Omoloyilovtul dg mpog 0 oEuyovov (1 Emg 8) wui

¢ 4).

@ apvnukd, Gtav broloyiloviut dg mpog 1o Hipoyovov (1 Em
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T.y. 10 Helov &

i1 obévoc:

@) -2 eig 10 H.5 P)+4 gig 10 SO, xui ) +6 &ig 16 80,

ME Baoy v Qhektpovikny Osopiov 10 60ivos £voc etotysion tautileto pé
TOV Aptlpov oy Niektpoviov, o 6mole Tpocrapfivel, arofaiial i CUVELOQEPEL
0 dropov 510 v ouprkpoan TV otorfiade olivons.

Kati myv drofokiv fhektpoviov 10 crotyzeiov arokti obivog Oetikdv, fvid
KOTd THY TpOGANYIY GpviTIKOv.

Eig 10 popov kals ynukiic fvoocons 10 dryeppkoy ilpowona v olevav
TV mEmEgopivey otorycioy leoltar pi pydiv. 1y,

+-8-8 =10

¢. Eig 10 H,80, : (+1)24 (4+6)+.(-2)4
B. EBig 0 KCIO, : (1) +(+35)4 (-2)3=46-6=10

HINAE M

YOvopacia, Ny, Xdppoka xai zoordreon Xdvy apiopdvor aromgefor

TApttadha Métauidu
"Ovops srotzeiov Zop. Z0ivog “Ovopa atotyeiov Zop. | EBtvog
“Alwroy N 8.1 35 *Apyikioy Al 3
"AvBpul (0] 4 4 “Apyvpog Ag ]
TAvTipoviov Sh 3 'J.ﬁ "Aafiotiov i 2
TAPGEVIKOV \s 3 3.5 Baplov b 2
‘ Bopiov [H 3 3 Biopoubiov Bi 3 |
Bpapioy By 1 1;3:5 Koy [N 1
Bciov = 2 4,6 Kuaaitepog =n 24
Tmdiov J | e Yy Kofahtiov | Co 2
"OLuyovov @) 2 ABUKOYPUGOC | Pi 24 |
Iupitiov Si 4 4 Muyydviov Mn 2 }
“Yapdyovov I 1 1 Muyviiaiov Mg 2 ‘
PhopLov I 1 Morufdog ) I’h 2
| boceopos P 3 3.5 Natprov Na 1 |
Xhmprov Cl 1 |13:57 NikéALOY Ni 2
Tidnpoc "¢ 2.3
THMEIQYIE “Ydpipyopog | Mg 1.2 |
| ‘ y i Xuikog I Cu 1.2 |
| Ta avagepopeve  oOévn &lg v npoy Xpuooc i Al 3
| oy sival apynned, Gve sic T deuti- Xpéptov o 3' “
% puv cTHANY Detiki. WenBipupoc n B
| Ynp. Ta obévy siver Ogtika.
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Qpiopéve &k tdv avegepopévov eig tov mivake I orowyeiov dpolv ps
neplocotepy obévn tdv 161 dvageepliévrov. Tolovtponms:

o O dvlpul opit ki pe alévog 2 £ O porupdog opl Kui pe alivog 4
B 1o Biopotbov »  » »  » 5 6T TO VIKEALOV  »  » »  » 3
v 10 koPditiov  » » »  » 3 L 06 ypuoog »oo»wo» |
& o puyydviov  »  » »  » 3467 n TOgphpov » o o» » » 2

Pilur

@ Al pilut eiver cupmiéypate Gtopmv, drov &év Exovy kopeslif dhuv ai po-
vadeg obévove, @i pio i meprocdtepor mapupévovy  Ehedfepat. O dpilipog
witog Ty EAsulépov povadov olivoug toutiletul pe tov aplipoy Ty atopmy
Tob Udpoyovoy i drrov icoclevols ototysion, ol dvvatur va deopevon 0 pilo
&1 v oynuation kekopespéviy Evmoty. Qg £k tovton, & aminog uitdg dnotehel
10 ofivog tijg pilng.

® Al pilur oynpetifoviur Dempntikde 617 droonaaemg VO 1] TEPIGGOTEPMV
dtopmy £k Tob popiov [udg Evboemg. m.y.

0. 'Ex tob H.SO, mpoximntovy al piar : S0, kol SO,

B. ’Ex 100 HNO, mpokimter 1 pila : NOs woome,

® Al pilm &xtoc Ehuyiotov neputtoceov (pilat tpralevois dvipukog) dév
ndpyovy ELe00eput, GAAL HETUQEPOVTOL KUTH TUS SLu@Opovs yNHIKES uetufolag
amd popiou £ig poplov AvurioimTol, CUUTEPLPEPOUEVUL BTOS T GTORE THV GTOL-
xelov my.
Ph(NO,).+ H,S— PbhS+4 2HNO,

® Al pilor Swxpivovior glg Naektpodetinaeg Kul NAEKTPUPVNTIKGG, TO OF
clévoc tov looltul pé 10 daiyefpucov dOpoiope tOV clevdv TdV TEpLEYOpEvY

.

orotgeiov. Tolovtpommg:
a. 1| vitpikf pila ol tomov NOy €xer obivog -1, d1oTu @ (- 3) (-2)3 —=-1
B. 1 8Ewvog pwopopixn pile tob timov H PO, Eyer olévog -2, 8101 (1) -+ (-5)+
(-2)4 =-2
@ Al meplocdteput @V pIllav fppuviloviul OF NAEKTPUpVITIKGL, Tpospyo-

HEVEL GO T¢ OZEd METH TNV GMOCTUGLY GTOR®V UOpoYOVOoL.

"Ovopalovur amd 10 dvrictolgov 650 £av 86 @épouy Kol dropa HEpoyOHVOL
(£¢” Boov mpotpyovtul dno morvfucikoy 6LV), T6te Tol dvopatoc Tig pilng mpo-
taooetar | hédig 6Ewvog, dte6Civog KAT., £9° Goov mepiézovy Ev. S0 kAT, drop
udpoydvou. T.j%.
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wn

@. "Ex tob virpikod 6&dog (HINOy), peta v deuipssiy 1ol mepteyopévou GToHou
Vdpoydvon, TpokILTEL | vitpikl) pilu Tol timou NOy -,

. &x ol Ozucod oitog (H,50),) mpoximtovy 1} 6&wvog Deukn pilu tod thron HSO,~
Kol 0 Ogukn pilu (00detépu) Tob Thmov S0,

IHiN4A=Z I

Maavdadreoa o0Sfa wal wi £E aidTow r_u‘_'nu,

"Ovouuciu Mopiukog Tinog Timoc Tinoz
0Lioc Tomog dteotivoupiing oZivou pilng 0UBETEPUS

VIO hopi®dss o 7 Clo
LROPIDAES HCIO, Gl
FAOPLKOV TTCHO, - - GCl0,-
UEPLADPLKOV 1o, : CID—
vrofpmpméss 1 Bro —- T Bro_
[Bpwpidsee H Broy - B0
Bpmikoy g o — L),
UTOTmELmAES o = - JO
{wd1moeg 10, — - 1o/
WOIKOV [:3:G — L JO=
UrEMWE KOV 0, -- 0=
Oenikov = =0, S0,
Oe1dbec H50,- S0
TupodeELLKOY 3, - HS,0,- 2 ¥ .
POGPOPLKOV PO, 1,0, HPQ— || Pl
HETWPOGHOPLKOV H PO, POy
TUPOPMTPOPIKOV H,P,0; HoPyO,— | HP0O; PiOs e, ]
VITPLKOV TN Oy S - Ny |
VITPMOES NG, = - NO;,- ‘

| OupoEvIKIKOY HyAsO), HaAsO, - - HAsO, AE Dz

| avlpukikoy H,C0, HCOy GOy |
HETUTUPITIKOV HaSi0y H=i0, Siy |
Boptroy B0, 1,130, HBO, By '
petafopikov 1o, : — B0,
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‘Extog OV avotépo plldv, dhiul Eviiagépovaat pilut glvar ol aroiovlot:

o Lépoliiiov Tob Tomov (11 N HETUKOGGLTEPLKT) ToU Timou Snl),
B xvaviov » » ON 0 kuocotepmdng » p SnQz—
Y Gupoviov » ». NH, L Omepuuyyevikn » »  MnQ,
6  Owvog Bzlolyog  » » HS W LOYYUVIKT » » o MnO,—
€ 0pyuhK) » » AlO, B ypopkn » # 1Cr0y
GT HETUPYIALKN » » o AlO, 17 Gy popiKn » »o Uyl
£ wevdupyupirn » » Zn0, - 18 pohufsadng » » PhOy—
"Ovopatohoyiv

‘H ovopuoic thv dtagdpuy ynukdv évbceoy tpokinter g £E7c:

® apyIKGE Gvegpipetal 0 dvope ol NAEKTpUpVTIKOD THipaTog [fav TolTo
eivur apiterhov, omeg Osiov. poopopog kim.. §j 0 piloe CN. ypnowonowitar 1
Kutainiig -obyog(v)] wai

® Kutomy avepépetor o dvope tod NALkTpodeTikod Tpfpatos Tod popiov.

.. N évocig KCI ovoudletul @ yhoprobyov xdiiov
» » NH,NO, » DVITPIKOV GUpdviov
» »  AlS, » : Oerobyov apyikiov
» » NaHCO, » ¢ 0Lwvov avOpukikov vatplov
» »  Ca(Hy PO, » D aogIvov oGPopIKoY daofioTtiov
» »  Ba(Oll), » : vdpoLeidiov ol fupiov
» »  CagN, » : afwrodyov acPictiov

Al Ty ovopasioy @Y YNpIKDY EvOoeoy pimel vie Anelodv On’ Syny kol
70 EETjC:

@ 10 0leide, fjtor «i Evihoelg Ty oTolyeimv petd tol dEuydvou, ovopalovtar
oa tijg Aéfeme 6eidrov kal tod dvdpatog tob etovgsiov. m.y. ;

CaO @ dkgidrov tobd aofPeotiov K,0 : dEeidiov tob kuhiov

Mg0 : 6Lsidiov tob puyvnoion ALO, : 0Eeidiov toU dpyihiov.

Eig mepintoov xatd tiv énoiav &v otoiyelov oynuutilet TEPLOGOTEPL TOD
Evog OCeide, ToTE Mpo T Ailewg OEgidiov tiletur apdunTikov (pov, 81, L,
kA1) kebopilov tov apbpov v atopmy tob dEuydvou eig 10 aviictolyov o-
Eeidlov. m.y.

. 6 dvOpuf oynpatifer ta 6Zsida:
CO 2 povoleidiov tob dvlpuxog xui (O, : Siofeidiov tob (ivlpukog

B. 6 oidnpog oynpotiler o 0&eidia:
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