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Ewkova 2.1 H Aopn evog Atopov 'Eva dtopo
€Yel EVOV TLUPNVOL OTTOTEAOVUEVO OO VETPOVINL
Kol TpOTOVIOL oL mEPPdAAovIon oo Eva
GUVVEQPO TOYEMG KIVOUUEVDV NAEKTPOVI®MV. Av
KOl O TTUPNVOC KOTEXEL GXEOOV OAO TO OITOLUKO
Bapoc, kotarapPaver poévo to 1/10.000 tov
OYKOL TOL ATOUOV. AVTOG O TOTTOC AMEIKOVIONC,
mov  koAeitar poviého Bohr, oamewovilel
LELOVOUEVO MAEKTPOVIOL OV KIWVOUVIOL GE
«TPOYLECSH G KOOOPIOUEVEG OMOGTACELS OO
TOV TLPNVO.

Ewkova 2.1 H Aop evog Atopou

| KaBe TMIPWTOVIO £XEL "
pala ion pe 1 kat
- BeTiko goprio.

" K&Be verpovio éxel

pala ion pe 1 kai d¢ p

- Siabétel goprio.

 Kd&Be nhextpévio £xel L=

apeAntéa pala kat
- apvnTIKO QopTio.
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Ewkova 2.2 O Neplodikag Mivakog

4 4 r J4 v g 4 4 A -ﬁﬂp
Ewova 2.2 O Tleprodwkdg Iivaxag O meplodwdg mivakag opadonolel OAa To otoryeio L@V e 2
HE TIC QLOIKES KO TIG YNUIKES Tovg W0tntes. Ta otoryeio 1-94 eppavitovion ot @von. Ta Xy oypolo e
14 4 4 4 4 o m T¢ :
otoyeia pe atopkovg aplfpovg peyardtepovg Tov 94 dmpovpyndnkKay 6to £pyacTiplo.
i Ty
Ta ¢&1 ororeia mov onpaivovrar pe xitpevo | \s
anoTEAOUV TO 98% TwV 1I0TWY TWV NEMO-
1 oot pwv {wvtaviov opyaviopwy (ExTo 2 e
H TWV OKEAETUN). ~ He Atopiks Bapoc —— 4,003
10079 = 4003
Ta orogtia ong idug xdBereg otAeg Iroueia nov onpaivovior s ‘
3 4 ExOUV NapdPOHEC OTNTEC S00V aPOpd noproxaM xpwpa undpxouw > 6 7 8 9 10
U Be o Nt avndpdong, xabux txouv OF IKpEC MOCOTNTEC OF B C N o} F Ne o
6,941 9012 Tov K510 0pBPG NAEXTPOVIWY OTNY NOMOUE OPYAVIOHOUK. 1081 | 12,011 | 14007 | 15999 | 18998 | 20179
n 12 edwrepua) Tou onPada. 13 14 15 16 17 18
Na | Mg . Al si 3 S a Ar 0
22,990 | 24,305 | 26982 | 28086 | 30974 | 3206 | 35453 | 39948
19 20 21 2 ¢ 23 24 25 26 27 28| 29 30 31 32 33 34 35 36
K Ca Sc¢ T Vv Cr Mn fe Co Ni Cu Zn Ga Ge As Se Br Kr :H
39,098 | 4008 | 44956 | 4788 : 50942 | 51,996 | 54938 | 55847 | 58933 | 5869 | 63546 | 6538 | 6972 | 7259 | 74922 | 7896 | 79909 | 8380 Yépoyivo
37 38 39 40 ' 41 ' 4 43 44 45 46 47 48 49 50 51 52 53 54 | oo
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
854778 | 8762 88,906 91,22 92,906 95,94 99 100,07 1102906 ] 1064 107870 1124 1482 | 11869 | 121,75 | 12760 1126904 ] 131,30
S5 56 72 ' 73 74 75 76 77 78 79 80 81 82 83 B4 85 86
Cs 8a HE @ Ta w Re | Os Ir Pt A | Hg n Pb 8i Po | At Rn
132905 | 13734 178,49 180,948 18385 | 186,207 | 1902 192.2 195,08 | 196967 | 20059 | 20437 | 207,19 | 208980 | (209) 210) (222) .
87 88 104 : 105 : 106 | 107 | 108 [ 109 | mo | 1 | 2] 13 | na | ns | ne | 17| ns "
Fr Ra Rf : Db : S9 | B8h | Hs | me | s | Rg | e | Ut | A | v | v | Uus | Lo sertpe
@23) |226.025 @61) : 62) | @66) | Q64) | 269) | 68 | 269 | @72 | @7 285) | @289 | @93 (293) i
Or pédeg o1 napevBiong unoSuxvioouy aotabn otogia
nov anoowvTIBEVIaN ypriyopa yia va oxnuatioouy G\a otogia.
: 57 S8 59 60 61 62 63 64 65 66 67 68 69 70 n TH
TvpahavBavibav | 13 | Ce | Pr | Nd | Pm | Sm | Bu | Gd | T | Oy | Ho | & | Tm | Y | W Tptno
1389061 140,12 |1409077] 14424 (145) 150,36 | 151,96 | 157,25 | 158924 | 16250 | 164930 ] 167,26 | 168934 | 17304 | 17497 1 npwrdvio
2
‘ 89 | % | 9 92 93 | 94 | 95 | 96 | 97 | 98 | 99 | w00 | 101 | 102 | 103 Vet
Zewpd Axtvdav Ac Th Pa v Np Pu Am | Cm Bk cf Es Fm md No Lr
227028 | 232,038 [231,0359| 23802 | 2370482 (244) (243) (247) (247) 25 252 @257 (258) (259) (260)
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Ewdva 2.3 Zpavon tov Eykedpaiouv

(A) KataBhmtiké (B) Mn kataBAinrtiké

Ewova 2.3 Xqpoven tov Eykepdlov Xe autés tig ewoveg ainbivov atopmv, €va padlevepyd CNUOGUEVO COKYOPO
YPNOWOTOLEITOL Y10 VO, OVIYVEDGEL OPOPEC GTNV EYKEQAAKT dpaotnpotnta  evog kotabimtikod (A) kol €vog pun
KatoOAmtikov atopov (B). Oco mio dpaoctipila ival n mepLoyn TOV EYKEPALOV, TOGO TEPIGGATEPO CAKYOPO TPOGAUUPAVEL
(amewoviCovtor g moptokaii meployéc). O eyk€poarog tov kotabAmtikod atdopov (aplotepd) mopovotdlel  Ayotepn
dPOGTNPLOTNTA GLYKPLTIKA LLE TOV EYKEPAAO TOV U1 KOTOOATTIKOU OTOLOV.
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Ewkdva 2.4 O Ztiadec twv HAektpoviwv Kabopilouv tn ApaoTtikotnta Twv ATOHWV

Ewova 2.4 Ov Xmipadeg tov Hiektpoviov KaBopilovv 1
ApacTtikoTnTo TOV ATopv Kabe otifdoa umopel va cvykpatioet
évav ouyKekplévo péyioto oplud miektpoviov. E&o oand tov
mopnva, Kabe otifdoa mpénel vo copumtAnpmBel mpv o NAEKTPOVIO

(Ta nhextpévia mou ka- |
Tahapfdavouv 1o ibo
TpOX1aKS epgavilovTal

"I_Ta dropa otnv ibia otijAn £gouv Tov ido
aplBpod nhsktpoviwy otnv efwtepikn oTifada
(oBEvoug) Kai £xouv TTOPOUOIES XNHIKES

T Jowelen. 0 kotehdfovv v emdpevn otifada. To evepyeloxd eninedo evog
' , nAektpoviov etvan
o-Nuprvag - vynAOTEPO  oe  pia
Npdm @ otifdda mo pokpld
otpada and tov mupnva. Eva
Y&poyévo (H) \ H\io (He) dtopo pe un Cevyopo-
- .;L; R o s I Héva, MAEKTPOVIOL GTNV
oo / aﬂe\ / :1—:::\ / =—=\ c-—a\ eEmtepikn Tov otifdda

2

umopel  vo  ovtidpa

Ae0TEpD @

(@ @ N\

/ (7
“\

=)
2 , ;
/ (ovvdéetan) pe dAla
-9 o—o dtopo. XMUELOOTE OTL
AvBpakac (C) AlwTo (N) Ofuydvo (0) OBopo (F) Néo (Me) Ta dTOM(l o8 OLl)Tﬁ ™mv
e-o o-o oo ewova givor olateTary-
- =, =l 7 ,
/ Q_Q\ / — Q_Q\ / g_a\ LEVOL TOPOUOLL WE TN
dwitaln] TO0VG  OTOV
Toim L (@)344: (@ ??g. 33123 ( @ )32 S Tovg
otiRada 9\ /° °\ /'= 2R / 2 '=\ /° ?  mEPLOOIKO TiVOKAL.
o-o a—a/ o—-:/ \a—c/
e e -2 -2
Natpio (Na) Qwopopoc (P) Qeio (5) Xhwpio (Cl) Apyo (Ar)
L AN A
Y X
.-f- f“u _‘l. l.f S L _\\
Ta dropa Twv omoiwv o1 eEwTepikeg oTifadeg | Otav 6ha Ta Tpoy1akd oTnv sEWTEPIKN
TEPIEXOUV U CUPMANpWHEVa Tpoylakd (un oTIpdada sival ctupmAnpwpéva, To AToUo
Ceuyapwpéva nhextpovia) eival SpacTika. J \ gival oraBepo.
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Ewkdva 2.5 Ta HAektpovia Motpalovtot otoug OpolomoAkoug Aeopoug

Atoua u6poy()vou (2H)

Kabe n)\sxrpéwo |
£é\keTal anod tov
nupriva tou oJ\)\ou A
aropou ’

..aAA@ 0 Tuprvag l _
e€akolouBei va . \
£AkUel T0 S1KO TOU ( — ' C

' n)\empéwo.

( Ta Gropa kivolvtal l ‘

| Mo KoVTa peTadl Ouoxono)\u(oc

' Toug Kat popalovrat eopog ®

' 1o {elyog Twy A
NAEKTPOViWY O€

| évav OUOIOTIONKO : -

€06, Mépio udpoydvou (H,)

Ewova 2.5 Ta Hiektpovia Morpalovrar 6tovg Oporomorikovg Agopovg Avo dtopa vopoydvov umopohv vo, GLVIVAGTOVV
Yy va. oynuaticovy  €va popto vdpoyovov. Evag opotomolkds deoog oynpatiletor 6tav tor NAEKTPOVIO TOV TPOYIOKADV TMV
d00 ATOU®OV AAANAETIKOADTTTOVTOL LE VAV EVEPYELOKE GTOBEPO TPOTO.

copyright @ 2023 EKAOZEIX NMAMNAZHZH 6



Nivakag 2.1 Xnuikoi Asopot kot AAANAETUSPACELG

mivakag 2.1 Xnuikoi Asopoi kat ANANAEMOpACELC
Ovopa Baon tng ahknAenibpaong Aopn Evépyeia 6eapon®

Opolonohikdg Seapog Kowr xprion {euywv nhextpoviwv H O 50-110

lovtikog Seopog ‘EAEN avtiBetwv gopTiwv 3-7
Agopdg vudpoydvou HAekTpikr EAEN HETAEL EVOC OpolOTIOMKA 3-7
ouvbedepévou artépou H
Kl EvOC¢ NAEKTpapVNTIKOU atdpou
YopopoPeg AMnAenidpaon pun mokikwy ovowv napoucia 1-2
aAAnhembpaoeig MoAKWY ouoiwv (Kupiwg 0dwp)

AMnAembpdoeig van der  AAnAenidpaon nAeKTpoviwy pn mMoMKwWY oUuoIWY
Waals

9H evépyela Seopou eivanl n moooTnTa TG evépyaiag o kcal/mol mov anaiteital yia tov Silaywpiopd Suo cuvbedepévwy i aAANAEMEpWVTWY aTOUWY UTTO PUOIOAOYIKES
ouvBrikec.
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Ewkdva 2.6 OL OpotonoAkot Aeopoi Mnopouv va Zxnuatilovv Evwoelg

onueio eotiaong: Bacikn lkéva

Ewkova 2.6 Ov Oporomtorkoi Agopoi Mmopovv va
Yynuotilovv Evaoceg (A) Moviéha Mmop mov
omeovilouy  TOV  GYNUOTICUO  TOV  OUOIOTOAKMV
deopav 6to pebévio, Tov 0moiov 0 HOPLIKOS TUTTOG Eiva
CH,. To niektpdévia. omewcoviCovrar oe oTBAdEg YVOPW
and tov oprva. (B) Tpelg enmAéov TpOmoL OmEKOVIONG
™¢ doung tov pehaviov. e €vav dopkd TOMO, EVOC
OMOWOTOMKOG OeOUOC UOPEL VO VITOJEIKVDETOL LE L0l
ypoppn M éva koo Cevyos koukkidmv niektpoviov. To
HovtéAa opoipac Ko papdov KabdS kot TANPWONG
YDOPOL  JELYVOLV TOVG TPOGOVATOMOUOVS TV OEGIDV
otov ywpo. To poviédo T pwong Y®Pov  Oelyver 1o
GUVOAKO GYNUO KOl TNV EMQPAVE. TOL HOPIoV. Tl
KepdAouo mov akoAovBodv, O ypnouomomBovv
OLOPOPETIKA LOVTEAD, Y10 TV OITEIKOVIOT] TV HOPImV.
AdPete oto LIOYN  OTL TPOKEWOL Y10, LOVTEA TOL
OTOTUTAOVOLY ~ OPIopEVEG  10W0TTEG,  OxL  aKpPeic
AmEWOVIoELS TOL TPOTOL LE ToV omoio Ba supavifovtav
GTNV TPOLYLLOTUIKOTITOL TO, GTOLLCL.

E: Zyed1dote TIC TEGOEPIS OMEIKOVIGELS Y10, TO SLOEEId10
TOL GvOpOIKOL.

' O avBpakag pmopsi va
CUUMANPWOEL TNV EEWTEPIKT
Tou otiada, poipalovrag Ta |
NAEKTPOVIA TWV TECCAPWY

_ aropwv vdpoyovou,
|~ oxnuatilovrag To pebavio.

U OpOoIOTTOAKOC SEOUAC

MeBavio (CH,)

(A) OpolomoMikog Seopoc o pebavio
Movtéha Mnop

1Ckat4H

(B) mp6oBeTO1 TPOTION Yia TNV AMEIKOVIOTN TWV OHOIOMOAIKWY S£0UWV 01O peBavio

Aopika oxrjpata Movtého ogaipac kat papdou MovTtého mAfjpwong xwpou

' Avté o povTéAo Seiyvel
TN pop®r) Tou pebBaviou
- oto nepiBaiiov Tou.

KOUKKiSwv avanapiota oxnuartifouv ywvieg evog |

KaBe ypappn ry {ebyog Ta aropa tou udpoyovou |
{
éva koivo {e0yog nAeKTpOViwv. Kavovikou Tetpasdpou. |

copyright @ 2023 EKAOZEIX NMAMNAZHZH 8



OL OpotomnoAkot Aeopoi Mmnopouv va Zxnuatilouvv Evwoelg — Neprotpodn tov deopov

Dichloroethane

LIFE: THE SCIENCE OF BIOLOGY TTe, In-Text Art, Ch. 2, p. 30

© 2017 Sinauer Associates, Inc.
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Nivakag 2.2 Ot OpolonoAikol Aeopol o€ Znpovtika BloAoylkd Ztolyeia

mivakag 2.2 O1 OpolomoAikoi Asopoi o€ Znuavtika
BloAoyikd Ztoixeia

2TolXElO 2uvnBncg aplBuoc opotlonolikwy decuwy

Yopoyovo (H) 1
O&uyovo (0) 2
Oeio (S) 2
AlwTto (N) 3
AvBpakag (C) 4
dwopopog (P) 5

copyright @ 2023 EKAOZEIX NMAMNAZHZH 10



Nivakag 2.3 Tiég HAEKTPAPVNTIKOTNTOC OE OPLOUEVO OTOLXELOL

mivakag 2.3 TipéEC HAeKTpapvNTIKOTNTAC OE OPICHEVA

OTOIXEla

2TolXEio HAektpapvnTikoTNTQ
O&uydvo (0) 3,5

XAwpto (Cl) 3.1

Alwto (N) 3,0
AvBpakag (C) 2,5
dwogopog (P) 2,1
Yopoyovo (H) 2,1

Ndatpio (Na) 0,9

KaAwo (K) 0,8

copyright @ 2023 EKAOZEIS NMAMAZHSH 11



Ewkdva 2.7 Ol OpotomntoAkoi Aeopol tou Nepou eivat MoAwkot

Movtélo Mnop Movtélo mAnpwong xwpou
) Mn koiva {euyn
U d _, NAEKTPOViwv
[ / d
d’ )
\
\\' —

ﬂo)\u(on
OUOLOTTOMKOI
Sdeopoi /1
Ta koiva nAektpovia oToug SeopoUg
TOU VEPOU Katavépovral avioa Kabuwg
£\kovTal MEPICCOTEPO NMPOC TOV MuUpriva
d TOU atépou Tou ouydévou, napd ot
£Kkeivoug Twv atépwv Tou udpoyovou.

Movtélo ogaipag kat pafdov

/—'\
d*(H)

H)
\ N4
d 4

Ewova 2.7 Ov Oporomorikoi Asopoi Tov Nepov eivar ITolkoi
AVTEG 01 TPELS OmEKOVIOELS EMEENYOVV OAEG TOV TOAMKO OpO0TOAMKO deopd oto vepd (H,0). Otav dropo pe dopopetikég
NAEKTPAPYNTIKOTNTES, OT®G TO 0ELYOVO KoL TO VOPOYOVO, GYNUATILOVV EVaV OUOTOTOMKO OEGHO, TO NAEKTPOVIO EAKOVTOL TPOG
TOoV éva TUPNVO, TEPLGGOTEPO amd Tov GAL0. 'Eva puopto mov cuvykpoateitor amd £vov TETO0 TOAIKO OUOIOTOAKO OEGUO EXEl
uepka (0+ Kot 6-) Qoptic. € SOPOPETIKES EMPAVELIEC. 2TO VEPO, TO EMUEPIGUEVO U1 KOWE NAeKTpOVIA petatomilovtal Tpog
TOV VPN VO TOV ATOLOV TOV 0&ELYOVOU.

copyright @ 2023 EKAOZEIZ NAMAZHIH 12



Ewkova 2.8 Ixnuatiopog loviwv Natpiov kot XAwpiou

Ewkova 2.8 Ixnuatiopog loviwv Natpiou kot XAwpiou
‘Otav  éva datopo vatpiou avudpd HE €va ATOHO
XAWPIoU, TO O NAEKTPAPVNTIKO XAWPLO CGUUTIANPWVEL
v €€wTteplkn  ToU  oTBAda  «kAEBovtag»  Eva
NAEKTPOVIO amd TO vATplo. Me aAutd Tov TPOTO, TO
ATOHO TOU XAwpiou Yiveral €va apvnTika (POPTIOUEVO
v xAwpiou (Cl-). Me éva Atyotepo NAeKTpOVIO, TO
ATOMO TOU VATPIOU YivETal £va BETIKA (POPTICHEVO OV
vatpiou (Na+).

E: Tlow 6vta oynuoatilovror 6tav to 10V acPeotiov
avTIOPA LE TO YADP10; AglTe TOV TEPIOSIKO TVAKO GTNV
Eudva 2.2.

" To yAwpio «KAEBew éva ‘
~ NAEKTPOVIO and TO VATPIO. |

W&y
) \090

Atopo yhwpiov (Cl)
(17 npwtowia, 17 nhektpovia)

Atopo vatpiou (Na)
(11 mpwtévia, 11 nAektpdvia)

IOVTIKOC

R
1O and O

I6v vatpiou (Na*) "

\ Iov x)\wplou(CI )
(11 mpwtéwvia, 10 nhektpévia), |

I (17 mpwtovia, 18 nAektpodvia)
' Ta aropa eivai f('i)pa'n}\.sxrplxd
gopTriopéva évra. Kat ta dvo éxouv
nAnpelg oTiRadeg nhektpoviwy Kat
| Enopévwg eival otabepd.

copyright @ 2023 EKAOZEIX NMAMNAZHZH 13



Ewkova 2.9 Mapla NepouU NepipaAiouv lovia

- Ot ovtikoi deopol petall |
Na* kat CI' ouykparouv padi
Ta Wvra os évav oupnayn

Ewova 2.9 Mopwe Nepov Hepipdriovy Iovra Ortav

éval 10VTIKO 6TEPED SHADETOL GTO VEPO, TO TTOAMKE LOPLOL
TOL VEPOU GLGGMPEVOVIOL YUPW OO TO KOTIOVTO KO TO
aviovta, eumodilovtog TV EMOVOGUVIEST] TOVG.

Adiahuto
I6v Awpiou o U ﬁgt;)gfuxo
Cl- )
= (NaCl)

l6v vatpiou
(Na*)

, ‘Orav 1o NaCl diaAvetat

OTO VEPO, TO avidv Tou
¥Awplou (-) ehkvel Tov
8" ného Tou vepoL...

N A&
| /

E: Tt ovpPaivel og ynuikd kot uoikod eninedo otav
éva dtaAvpa adation e€atpileton;

...KQ1 TO KaTidV ToU
varpiou (+) eAkoel
Tov & MOAO TOL VEPOU.

copyright @ 2023 EKAOZEIX MANAZHZH 14



Ewkdva 2.10 Ascpol Yépoyovou Mmnopouv va Zxnpatiotouv Metaél rj Evtog twv Mopiwv

(A) Avo poépia vepou (B) AVo Tufpata evog peyadlou popiouv

Agopoi L
u6povévou\

Ewova 2.10 Agopoi Yopoyovov Mmopodv va Xynportiotovov Metaéd 1 Eviog tov Mopiov (A) ‘Evag decudg
VOPOYOVOL HETAED dVO popimv givor pia EAEN peTald evog apvntkod @optiov 6e Eva poplo Kat tov BeTikod Poptiov ce
éva Atopo vdpoyovov tov devTEPOL popiov. (B) Ot deopol vdpoydvov pumopovv va oynUATIcTOOV HETAED SOUPOPETIKMV
TUNUATOV TOV 10100 HEYAAOL Lopiov.

E: Ti ovpPaiverl og éva peyddo pdpto eav epapprootet oe avtd avénuévn vynin Bepuodtta; Iowor deopol | aAAnAemidpdoetg
ennpealovta,

copyright @ 2023 EKAOZEIX NMAMNAZHZH 15



Ewdva 2.11 Yépodiha kat Yépodofa

(A) YSpo@iho (B) Yépo@oBo

¢e® .. 9 @
) : A P
( )

( v“rgvapé | | Mohka pédpra dnwgto | ' Ta pn molikd pépia givat |
eivat I vdpoBopIo ENkovTal mBavétepo va ouvdeBolv
\_TOAIKO. 1‘ and 1o vepo. | perall Toug napd pe 1o vepo.

Ewova 2.11 Yopopuha kot Yopogofa (A) Mopla pie TOAMKOUE OUOIOTOAIKOVG SECUOVS EAKOVTOL QIO TO TTOMKO VEPO
(etvar vOpOPIAR). (B) Mbpla e un TOAIKOUS OLOIOTOALKOVG 0EGUOVE TTaPOVGLALOVY HEYOADTEPT EAEN LETAED TOVE EVAVTL
OV vePOoU (&tvarl vopdPoPa).

copyright @ 2023 EKAOZEIZ NANAZHZH 16



Ewkova 2.12 Ta Zuvdedepéva Mopia kat n Evépyela

Ogpuodtnra
Mponavio 4+ aéplo Aoeidlo +  vepod + svépysia
ofuyovo Tou avBpaka
. J - J
Y B 7
Avtidpwvrta Mpoidvta

Ewova 2.12 Ta Xvvoedepéva Mopro kot 1 Evépyera Evoéyetor va aArldcovv oe pio ynuikn avtidpoaon. ‘Eva poplo
TPOTOVIOV (0€P10 TTOL YPNOCIUOTOLEITON Yo poyEipeEUa) atd avT T QLAAN avTOpa Ue TEVTE pLopla agpiov o&uyodvou Kot
dtver Tpla popro d1o&ediov tov avOpaka Kot T€caepa popa vepov. Avti 1 avtidpaon amehevfepmdvel EvEPYELD LE TN
Hopen BepuoTTog Kot OTOC.

copyright @ 2023 EKAOZEIX NMAMNAZHZH 17



Ta Zuvdedepéva Maopla kaw n Evépyela

NukoAvon

[Aukodn [aAGKTIKO 0E0

dwTtoovvBeon

[Auk6dn

O&e16wTIKOG peTaAPBOMIOPOS
C6H1206 + 6 02 ﬁ 6 C02 s 6 Hzo
[Aukodn

copyright @ 2023 EKAOZEIZ MAMNAZH2H
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Ewkdva 2.13 Asopot Yépoyovou kat 181otnteg tou Nepou

'A}va agpia KC!TC'IOTGOI'],“
— To vepO Se oxnuarilel
Seopoug udpoyovou.

Ewovo 2.13 Agopoi Yopoyovov ko Iorotnteg Tov
Nepov O deopog vdpoyovou AapfPdverl yopo petald twv
Hopi®v Tov VEPOL TOGO GE VYPEG OGO KOl GE GTEPEEC
katootdoelg. O  mhyog eivor mo OSOUNUEVOS OAAG
MyOTEPO TLKVOC OO TO VYPO VEPO, YEYOVOS oL ENyel
vyt 0 wyog emumAéel. To vepd HETOTPETETAL GE AEPLO
O0tav OmAcOLV Ol OEGHOL VOPOYOVOL KOL TO,  HOPLOL
OTOLLOKPVVOODV TEPUTEP®.

- Stov nayo, Ta popia
TOU VEPOU OUyKpa-
_ TolvTal O GKaurmTn
—‘ Karaotaon He
| Seopoug udpoyovou. |

T O18eop0i uSpoydvou |

] ouvey Siaonivra
kat oxnuarifovrat
&ava kabwg Ta popia

| TOU VEPOU KivouvTal.

copyright @ 2023 EKAOZEIZ NANAZHZH 19



Ewova 2.14

To Nepo otn BloAoyia

(A) . YnAn 8sppémra farpong: |
O 1bpwrag xpnoiponolei tnv
e&arpon tou vepou yia va Yogel
10 owya.

(B)

Euvoyn: H ouvektikr) S0vapn |
Tou vepoU 1o BonBa va péet
ané 1g pifeg npog ta pUAa

og éva dévrpo.

copyright @ 2023 EKAOZEIX NMAMNAZHZH

(n

Emg@aveiakn taon: Ta

HOpia Tou vepo KOAOUV

petad toug kat

anotpénouv tn BuBion
¢ apayvnc AUkou.

Ewova 2.14 To Nepé otn Broroyio Avtég ot tpelg
010TNTEG  TOL VEPOV TO KAOIGTOVV EVEPYETIKO Y10 TOVLG
0pYOaVIGHLOVG.
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Ewkdova 2.15 Twécg pH Oplopévwv Nvwotwv Ouclwv

Ewova 2.15 Twég pH Opropévov I'vost@v Ovoimv

copyright @ 2023 EKAOZEIX NMAMAZHZH

T pH

O&0 pynarapiag 1
0&0 otopayouv

Xupodg Agpoviol 2

=081, KOAQ, 3
unopa

Toudteg 4
ZragOhia
ZKETOC KAYEQ

Bpoxn

Zahio 6
AvBpwmniva oupa
Angotayuévo
VEPO

AvBpwmnivo aipa

©alacoivo vepd 8
Mayeipikry c666a 9
la@\a payvnoiag10
Oikiakn 1
aupwvia

12
KaBapiotiké 13

poupvou

14

w

Zuykévrpwon H*
(moles ava Aitpo)

1
-1 | Xapnhd A pH
10 \ =
| unmodeikvuel éva

| 1oxUpo ofu.
1072

10-3

106

10”7 «— Oubétepo pH

d 10-8

109 ANayr TG Tiprg
. Tou pH kata 1 povada
onuaivel dekaniaoia

10-1° alayr} ot ouyké-
. VIpWOn Twv Katio-
10~ viwv H*.
10-12
10-13
YgnAr tpr pH
10-14 ' unodeikvier pia toxupn
Baon.
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Ewkova 2.16 Ta PuBuiotika AtaAvpata EAayiotonotouv tig AAAayEG tou pH

Q&vo
(H* upnAg)
1
Mapouagia puboTikol Siahvparoc,
5 NpooBrikn akdun Kal PEyaiwy MoooTriTwy
Baong £éxouv w¢ anoTEheopa OETIKA LUKPEC
3 petafohéc oto pH.
4
pH
5 Edpog piBuiong
E - i .
| ‘Orav yivel unépBaon e )
7 | puBoTikhg IkavdTTag -
npooTiBéuevn Baon avfavel
8 anuavtika o pH.
Baowkd
(H* xapnho)

0o/ 1 2 3 4 5
MoootnTa tng mpooTiBepevng Paons (avBaipeteg povadeg)

" Anouoia puﬂﬁn&tmuﬂ Siahpartoc,
naparnpeital taxeia avénon Tou pH pe v
. MpooBrikn Baone.

Ewkovo 2.16 To PvOmotika Aveivpota Elaytotomorovy 1ig Adhayég tov pH Otav npootiBeton fdon oe éva didivpa,
to pH 1ov dwAvpatog avihverar. Xmpig puOuotikd otdAvpa, 1 aAdayn eivor peydAn kot n kKAMon g YPOQEIKNG
napdotoonc tov PH eivor  amdtoun. Yo v mapovsio puOuiotikod d1oAdHatog, wotdco, 11 KAIon evidg T mEPLOYNS

pvOIoNG gtvan pkpr.
copyright @ 2023 EKAOZEIZ NANAZHZH .



Ta PuOpotika AtaAUpata EAayiotontolovv tig AAAayEg tou pH

» Ot {wvtavol opyaviopol dtatnpolv otabepod TO EOCWTEPLKO TOUC TEPLBAAAOV
(opolootaocia)

» Ta puBuotika StaAvpata Bonbouv toucg opyaviopolc va dtatnpolv otabepEC
TIUES pH

» Eva puBpuotiko StaAupo anoteAsital oo eva acOeveg 0L Kol TNV AvVILoTOLXN
Baon tou (A pa acBevn Baon kot To avtiotoo ofL tNnC)

Nx. NaHCO, = Na*+ HCO;

H,CO; <--> H* + HCOy"

copyright @ 2023 EKAOZEIZ MANAZHZH 23
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