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E vagyavy ]I ﬂnﬂrmq’A vddvoy

210 T€MOg TOV %EPAAOIOV AUTOU

Ba moémeL va €xete udbe:

O Na opiCete v evooyavy moootixyj avdlvony xai va
avaQEQETE TA (0N THCG.

O Na meptyodpete Ty agylf AELTovEYyiog ToV 0Qydvov yia
xdOe wa uéBodo xar va avapEQETe ToV TQOTO YOHONG
WY 0QYAVWV.

O Na BaBuovoueite ta yonoyomotoueve, opyava xat vo,
TQAYUATOTIOLEITE TTOOOTIXES AVAAITELS UE TA dQyava.

O Na vmoloyilete tnv TEQLEXTIROTHTA 1] OUYHEVTOWON
ovolas o€ dyvwato dtdAvua xonoomotdvrag to Oud-
@ooa ogyava.

O Na yetoiteobe ue dveon ko aopdreio ta ogyava xoi
A OXEVN TOV EQYAATHOIOV XAL VA XATAYQAPETE KAL VO,
avalUeTe OwOTd TA ATOTEAEOUATA TOVS EQAQUOCOVTAS
ooa didaybrxate aro devtepo xepdiato yia T owaty
TAEOVAIOoN TWV ATOTEAETUATWY.

O Na a&iomoieite ™ dvvatdtyra mov oag diver ) evogya-
vy avdivon va exteleite avalUoels yia uixeés ovysxe-
VIQWOELS OVOTATIHDV.

O  Na ovotguatomoreite TRy €Qyadia 0as xal VO EXUETAA-
Agvteite 10 Yoovo egyadias xat va eEoixeiwbeite e Tov
TQOTTO YELQLOUOU TWY 0QYAVWY KAL T CUVTHONOI] TOVG.

O Na xoatalijyete oe TeEXUNOLOUEVE OVUTEQAOUATO, XAl
va amovTdre ota avaAvtixd meofAfuata ue caprivel
xau emoTnuoviRy axpifeia.
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oglypua:  mEOOEXTIXG
Otakeyuévo xouudtt, ovvij-
Owg x00, amd Ty vAn wov
eketdletar dote va eival
QVTITTOOOWITEVTING QUTIG.
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4.1. I'evird, magadeiypota, ogLopot

2T0 TEONYOUUEVO KREPAAOLO YVWQIOATE TNV ®AAOWKY|
TOOOTIVY AvdAVOY, N oTola, GTTmg €xeL avopeBel, otnoite-
TOL O€ YNUWRES avTLOQAOELS %o ®UQLOL OTY OTOLYELOUETQICL
TOVG. 210 TGOV xepdhato Ba yivel mpoomdOeia va eEnyn-
BoUv oL evdpyaves teyvixés, ou omoleg omnpilovrar ot
UETONOY WOS OLOTNTAS TOV dEIYNATOS TTOU OUVOEETAL TTOL-
0TIXd, RO TTOGOTLXRA LLE THV OVCI(Q TOV TEOOOLOQICETAL.

Tevind  Avahvtn Xnuelo avamtiyOnxe xal ovveyiCel
VO oVOTTTOo0ETAL 0Tt TV TTROOoTTAOEL va. atavtBovv duo
Boaowad epwtiuato wov tifevron Yo €va «dyvmoto» delypa
ad poL VA wov Ba pehetnBei: 1) Ao v ot amotehelton,
7TOLAL ECVOLL TAL OVOTOTLXA TNG OTOLXE(DL 1] EVAIOELS. 2) Z€ oL
moodTtaL M avahoyio vdeyer 10 xabéva omd ovtd To
ovoTaTird Tov aUTH TN oTyun pag evolagégovy. Ta amote-
AMouato Bo agogovv oto xrotdAinho emheyuévo delyua
%O ROT ETEXTOON OTV VAN TTOU QUTO OVIWTQOOMITEVEL.

IMagte yia mapdderypa TV TEQITTWON OOV TO «AyVM-
oto» elvor €vo motijoL vepd oto omoto €xel dtahvbel wo
moodmta nowd poyepwrd ahdt (NaCl). H morotini
ovotoon tov elvon vepd (H,0) now NaCl 1 og otorygiand
emimedo amoteheiton amé H, O, mov eivan ta otovyeio wov
amoteAovv 10 vepd, Nat o Cl-, po zow yvmpitovue 6t to
NaCl og vdoatxd didivua driotatol OTo TOQAUTAV® LOVTA.
H uébodoc mov Ba axolovOnOel TEoREWEVOL VO TLOTOTTOL-
N6ei M mogovoia xabevig 0o ToL duo auTd cvotaTind ival
wat ototixy uéBodog nan 1 dradraciao Ba elvor wa wototi-
x1j avdivon. ‘Ouwe yio. vo. CUUTANEMOEL 1 edva xoL M
YVAOOoN YOpw amd to deiypa wov eEetdleTon, pog xoerdteTon
AOL ULCL TTOCOTLXY] TTANQOQOQLD TTOV VO dElYVEL TV TOOSTNTO
TOV dAaTOg 1 ®ohUTEQA TV avohoyio otV veQOU ®ow oo
TLOU - vahOY (0L TTOU SIVEL RO TG YOQOXRTNOLOTLRES LOLOTHTES
oto Owdhvpa -. H uéBodog mov Ba anorovBnbel yia va
mpoodiogrotel 1 woodtta .. tov NaCl og m.y. 100 vj 1000
mL tov dtahdpatog elvan wa wogotixrj uébodog wou 1 dua-
dwaota W woootixt avdivon.

Mt .y #Aaouxj moootixyf uéBodos Ba tav 1 TEOCHY-
«n eplooeiag dwahvuarog AgNO; og 100 mL tov dwadvpo-
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T0g, 1 OuBnon Tov Taayduevou Ejuaros val M Sroavon
%ol SUyton tov. Amd v udlo touv WCHUaTog kot ot Ty
OTOLYELOUETOIOL TNG OVTIOQUONG:
NaCl + AgNO; — NaNO; + AgCl

elvan duvatdg 0 mEOodLOELOUGS TS TOOGTNTOS, WALAS, TOV
NaCl ota 100 mL tov dtahiparog. Mia tétora péBodog Aéye-
o otabuixyj uéBodos o vow 1 TAnoogoio diveton oo
Ciyom (rohandteQa EOW OTOBUMY ONUEQD AEXTQOVIXA....).

Mua dAAY emtiong xhaow], otyovpa AydteQo yoovopooa
uéBodog, elvan po oyxouetoixj uéBodos TEOGOLOQLOUOV TV
yhweovtov. MéBodog ov vau pev faoiCetan oty ido avri-
dpaom, adhd edw Ba petonBel o dyxog evog mpoTimov dtadv-
uaros AgNO; (mty. 0,1 M dudhvpo. awtov), To omoto mooTti-
Betau ue TV eoyoida ®on 0 0TOl0g ATTALTEITAL YLOL THV TA N
avtidpaon pe m.y. 100 mL tov diehdparog — delyporog.

BéBaio og mhjon avAamtuEn xot TeQLyoagyj ot duo mopa-
mavew péBodol mBavev va yoeldlovral (rat xeeldtovion)
rnow A avridpaotijoia (m.y. detnteg 1 oE€a 1..) ahhd o€
YEVIRES QYES M TTEQLYQOPY QUTY ATtOdIdEL TNV TOOYUATLRO-
mro. Emiong tig meploodtepes (OQES OV TV EQAQUOYY|
™g ®voLag peBodov mpomyelton €vog dtaywolouds Tov
owuarog mov Bo meoodiopobel amd dlleg ovoieg mov
VITAQEYOVV 0TO dElya ®o TLOAVAS «TTOQEVOYAOUV» T uEbo-
00 - avtidpaon. H dujnon xaw 1 ardotakn eivor dvo tétor-
€g TeYVIRES Lo mELoUoU oV TOAVAOS YVmEIoOTE ROL YON-
OLUOTTOLNOOTE.

Kau ov &0 mopamdve uébodot, otabuixy xou oyrope-
TOWY, ATTOTELOVV QUTO TTOV TTOQODOOLOMA RaAETaL xAooLHN
uéfodog avdlvong (A€yetar xmor vygoynuixyy uéfodog).
Eivaw 1 uéBodog mov epaoudotnre amd To TedTOL YOSVLO
™G avamTuEng g Xnueiag rnow eEanohovBel nat epaoud-
Cetow o€ TOAG €QyaoTiOL GANG 1e pelovuevo, ivar oh-
Bela, puOUS.

Ag dovpe tdoa v Aoy g Evdgyavns Avdivong.
Ed® 1 mpoomdOela eivan va Boebel wo tdotnra tov dely-
Hortog -omoLadNToTe WLdTTa QuoLrY, Proynuuxy, flroloyuxy
- ¢ omotag M Ty var eEoTdTon artd TV TOoSTNTA 1] 0LVOL-
Aoylo TOU oVOTATIXOU TTOU EVOLAPEQEL - TTQOXELUEVOU %O
YLOL TOOOTIXES UETONOELS-.

7 xalvtepa
Cl- + Ag* - AgCl

MEébodog: eivar ua ov-
yxrexoiuévy oeipd modée-
v Jmov yivovtar amd 1
Ajym tov delyuaros uéxot
TOV TEMXO TTROOOLOQLOUO.

Avalvrinlf teyvinj: H
EQPAQUOYI] EVOS YNUIXOV 1]
QPUOLKOU QAUVOUEVOV TTO-
HELUEVOV VA TTQAYUATOTOL-
nOei wa mototinyj 1 mo-
gotixt} avdivon.
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Avaloyixo onuo: "Eva
onjua to omoio uerafdi-
Aetar ovveyds xar umwooel
va maigvel Evav dAmelQo
aplbud  tudv  uetaly
RATOLWY 0QLWY.

Wneiaro oijua: Eva
onjua wov maipver fyuati-
®E€G TIUEG ue oplouéva
wxpd dwaotijuata ueta&v
TO0VG.

o1jua v veuTy

(o) X06vog

a1jua v veuni

® xQ0vog

(a) avaloyixo
(B) ymeraxo onfua
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Ag aELOTTOO0VIE TO TOLQAIELYIAL TTOU (ONOLUOTOLOUUE.
"Eyovue wo 0ot tov dedvpotog tov NaCl, ) omolo
eEaptdrTan ot TV TOQOVCIC TOU %Al OTTS TV TOCOTNTA TOV.
Avti glval m yevon tov.

Av elyaue €vav avBpommo Ue aveRTUYUEVO TO aloOnua
™G yevong ®ouw ®atdAnAo eXTULdEVUEVO - 0TV TTEQITTMON
™g Evépyavng Avalvong avtd Aéyetan fabuoviunon tov
0QYAvVOU - Ba pIToEOVOE VO LAG OUTAVTHOEL OTO EQWTNUAL TOV
«t600» 0oV doxipale ammhd po. WY ToodTTa amd TO
dudlupa.

Ed® Oa epoapuoldtav 6An m uetontxi] Aoywxi| twv
Duowriv Meb3dmv Avdlvong, PMA, Srwg emiong Aéyo-
vtar oL uéBodor g Evépyavng Avdlvong. Ymdoyer uo
YEWNTQOLO, TOV OYUATOS TTOV Elval T0 «dyvmwoTo didivpuo 1
delywor, M didtyra 1 avalvtixd ofua, mov ed® elvon 1)
«yevon» row EVOC aodntrioas 1 HeTAAAdxTnS 1) AVIYVEVTIG
IOV UETOTQETEL, OV VITAQYEL AOYOS, TO ofud - OLOTNTA OF
UETOHOLUN LOEPY, 06Lo OV €8 TaileL ) YAdooo Tou doxL-
noot. To ovjua tdpa ue ta avriotoryo vevpo (rohwdLa;)
UETAPEQETAUL OTOV eme€eQyaotyj OOV UETOTQEMETOL 1] TTAN-
pogogio »at 1 €vtaon g og aiobnua. To pdho avtd Tov
moleL 0To TaEAdELYUA O EYREPANOG.

Tehewdvovrag ue to modderyuo B umopovoaue vo
AvVOEQOVUE WLo. AAAY LOLOTNTO TOU SLOADUOITOS TTOV avalL-
Migtat, WOOTTa TEAEIDS ATAAAAYUEVN ATTS TV VTTORELUEVL-
1OTNTO EVOS OOKRLUOOTY. AUty elvor 1 NAexTERY avtiotaom
1N To avtioTEopd TS TOV eival M plextowxy aywyyuoTyrd
Tov. Mia »ou to NaCl gival €vag 1oyveog nhextoohitng Ba
OLioTaTOL ROL CUVETIMS UECH TMV LOVIWV TOV TEOXUTTOUV
Ba avEdvel v nhextowt] ayoyudTyta Tov SLHAIUOTOG.
Y76 ovvOreg egyaotneimv xou pe ratdAnin fabuovoun-
on eivar duvotde, Bewentund TOVAIYLOTOV, O TOCOTLKOS
TEOOOLOPLOUAS TS oUoTAoNS TOU ALOAUUATOS UECW TG
AYWYLUOTTAS TOV.

SUVETWS UTOQOVUE VO 0QIOOVUE TV EVOQYavy OVAAL-
0N ®G TO OUVOAO exelvawv TV peBGdwv mov omeifovran
0T UETENON WAS LOLOTNTOS - PUOLKIGS 1] PUOLROYNULKNIGS - 1)
omola oyetiCetan dueco pe ™ @uon (ToloTiny avdivon)
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%O UE TNV TOCOTNTO (oGS ovoiog (tocotwn avdivon). H
uétonom yiveron pe m Pordela xardiiniov opydvov (am’
Omov raL To dvopa evogyavny). To 6pyavo, e TOV VL VEL-
1] TOV OLOOETEL, PUETUTQETEL TO OQYLXO ONUC- LOLOTNTA OF
NAexTORG, ouvi|Bwe, oNua. Autd OTEAVETOL OE EVOV ETTE-
EeQY0oT| 0 0O(0g EMIONG TO UETATOETEL OE ONUOL HOTAA-
Mo va rotayagel oo Eva cUOTNUO ROTOYQAPYIC.

H eviépyavn avdhvon eivor exelivn 1 omolo GhhaEe v
oYn TV YRV ggyaotnotmv. Tn B€on «praidimv» xat
ALaPOQMV LOLORATUOHREVMV THOAY TAEOV GQYOVOL OTTS OTTAG
€wg mohimhoxa. Mdhloto 1 edva auti Ta tehevtaia (0-
viae vEo e véa odhayn. To dpyava mAéov dev €xouv
TOUG YVOOTOUS dLondmTes, QUOULOTES, OQYavOL EAEYYOU KA,
wa ®ow OAec oL QUOUIoELS, UETEONOELS, OmoTeELéoUaTa, ETTE-
Eepyooio amoteheoudtwv yivovtol HECO OO TO TANKTQO-
AGYL0 7o v 006V evig vmohoyloty -PC- epodiacuévov
ue 1o avrtiotoyo ya xdabe péBodo hoyiomno (software).

‘Oumg T syava avtd Yo vo extehouv oxoLpels ueton-
oeLg yoetdlovran wa fabuovdunon - calibration- mov eival
e o7l TS PACLROTEQES ATTOLTHOELS TG EVOQYOVNS avdlv-
ong. Zm @don out Tov TEONYEITOL WLOG OTOLAOINTOTE
avaivong, 1o 6pyavo Pobuovoueitolr e rATOLN TEOTVITA
70V elvoll OVOTES PE YVMWOTES TLUES TNG LOLOTNTAS TTOU UETQE(-
Tan. Zxehelte yio mopdderypo mog Ba fabuovopovoare
€va vdpapyvowd Bepuduetpo (deg nou 10 elevfego avd-
yvwaua 1o Oepuouetoo ws éva Ao Ogyavo).

ZTIC TEQLOOOTEQES TV TEQUITAOEWV 1 Pabuovounon
TOU 0QYAVOU ROTAANYEL OF WO XQUITUAN ava@poQds TTOu
elval €vo dLayQauuo, ULoL YOOPLXY| TOQdOTOOoY, OOV OTOV
dEova TV TETUNUEVWY, (X) €xovv eloayBel oL TWES T.). TwV
ALaPOQMV CUYREVIQMOEWMY TOV TEOTUTOU OLAAUUOTOS %Ol
otov dEova TV TETAYUEVWV (Y) OL avTIOTOLYES TWES TG
WOLETNTUG OTTMG TEORVITTOVV ATS TO GQYAVO.

H avdyxn g 9moEng mpotimmv ovoldv eivar (omg To
uovo - mé€pa BEPora artd TO OLXOVOULRG ROOTOG- ONUELD OTO
omoio N evépyavn avdiuorn votepel, oxeTmd, mg TEOS TNV
nhaowri] avaivon. Ze xvdbe Aoutdv 6pyavo to omoio Ba yeL-
oLoTelTe, mMEEMEL VO avolnTiioeTe €val 1] TEQLOOGTEQQ TTEGTL-
7o droahdpota 1 ovoteg mov yoerdtovran yia t fabuovoun-
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on tov. ITpdtuma To omoiol xENOoLoTOLovVTOL GYL UOVO YLaL

nd0e ovyrexQLUEVT OELRd AVOAIOEMY OAAG RO YLOL TOXTIXO

EELOORG EAEYYO TNG ROAig AELTOVQY (OGS TOV 0QYdvOUL.
Suvopitovrag urogovue va movue Ot 0g ®A0e TeXVIK

EVOQYAVNS 0VAAUONE VA0V TO €E1C OoTddLaL:

1. mogaymyr evog avaluTtinol oNpatog.

2. aviyVveLON TOU ONUATOG 1] UETATQOTY TOU UE EVAL HOTAA-
MAo aviyvevtyi M uetarldxtny 1 WETOTEOTEN 08 AANO
onfua ®ataMMnAdteQo Yo va evioxvBel (ouviBwg mhe-
ATOWO ONUOL OTTMGS TAON 1 €VIOON QEVUOTOS).

3. emeEepyaoio xoL eVioyvOoN TOV ONUATOS UE NAEXTQOVL-
%0 ®UxAWUO, DOTE Vo 0deV0EL OE Wa €5000.

4. TaEOVOlOON TOU EMEEEQYOOUEVOV ONUOTOS ETE MG
amoxMon wog Pehdvag oe wa ®hipoxa (avaloyud
opyova), elte mg Ynpromn €vOelEn oe 006V (Ynprond
opyava), e(te e NOQYPY] LLOL YOOLUWNG, ROUTUANG TTEQ(-
IOV, O€ €VA RATOYQOPEQL.

Avtd VAOTOLOUVTOL OTO AVTIOTOLY 0L TUNUOLTOL TOU CVOLAL-
TxoU ogyavou (oyrua 4.1).

To avolutrd oNuo Tov XONOLUOTTOLEL TO ®dBe GQyavo
umoel va mpoxpet ue dUo todmoug: 1) Amo to (oo to dely-
uo (yia wodderyuo  #itouvy oxTvoPoiio Tou TOQAYETOL
arté dropa Noatplov wov Bepuaivovrol ot QASYa eVeg plo-
YOPWTOUETQOV, 1 omoia, Oa ablomombel xat Oa uetonbel nan
2) amd 10 6Qyovo og ewdinn dudrtar tov, aveEdotnta ond
t0 delyua, extdoaon mdvw oto dElyua, KL TO TQOTOTONUE-
vo mAéov ofua elvar autd mov tehnd Bo petonOel (m.y.
atoEEOPNoN wag axtivofoliog dtav aut TeQpvd HECO Ao
T0 delynar).

E} Avahoyind
Spyavo

O O O |uéronong

Hhextomd 1

Avalnrd v

Tevvijtowa oijua_ _Metarhdxme 1 ona  Enegeoyaomic
ofuarog avyveunig ~  oijpatog

Koraypagéag
£EGd0v eupEas

Wnguand

Spyavo

Syjua 4.1: Ta faocixd tuijuata evog
avaAvtixov ogydvou.
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4.2. Eidn evoeyavig avdivong.

Zugpuvo ue Td mponyouueva, xdbe guowi] WiotnTa
7OV CUVOEETOL AUECO KOL OTTOXAELOTIRG UE TV PUON RO THV
TOOSTNTAL WOG ovoiog umopel va amoteléoer v Pdon -
QYN YLO LLOL EVOQYOVY TEYVLXY| OVAAVOTG.

“Etou ouvavtd xavelc uebédovg mov otnmpllovral ot
UETONOELS OXANEGTNTAS, TURVOTHTOS, YOWUATOS, CUUTEQL-
QOQAS YeVIrd O€ mEooTimToVvoa axTvoforia, NAexTOY
ovTioTaon, Suvauxrs -NAextoLrn TA.oN WS TEOS KATOLO OTA-
BeQ6 onuelo - #As.

MdMota, avahoyo Ue TNV €V YEVEL LOLOTNTA OL EVOQYOL-
veg uéBodol avdivong umwoovv va tagivounbolv xou va
opadomon oy o€ TELS ®UQLEG RATNYOQIES, WS EET|C:

Ontnés uéBodor. Edwd m avolvtny aoyn Pacitetal
OTNV EXTOUTY] Y] ROL OTNV OITOQQOPNON NAEXTQOUCYVITTLRYG
axtvoporias (pwg yevird). Ou olnlemdodoels petagl
ATOUWMV, LOVIWV, LOQIWY KO TS NAEXTQOUAYVITLRTS OXTIVO-
Boliog mapéyovv TANEOPOEIES TOV UITOQOUV VA, AELOTTOLN-
Bovv avalvtnd, Tolotind row rocotird. Elvolr péBodot mov
YEVIRA OVOUALOVTOL QAOUATOTHOTUHES 1] PACUATOYQOAPLKES
1 POOUATOUETOIXES OVANOYOL OV ROVE(S TTaLQOTNOEL 1] ®OTOL-
YOdpeL 1] LETEA HATOLO LOLGTNTO TOU AVTIOTOLYOV PAOUO-
TOG.

Hlextgoavalvtinég né@odor. A€yovral naw NAERTQOYN-
wxéc uéBodot. Edd 1o petpotuevo uéyebog eivan pio nhe-
®ntowt] WLOTTO OIS 1 avtiotaon (1] To (0o avtiotgopa 1
aAyOYLUOTTA), 1 EVIOON QEVUOTOS %Ot 1) NAEXTOLRY TdoN 1
70 duvapro. Ipénel va tovioBet 6t 1) avaivtinng ot Tin-
po@opio uwopel va mapay el elte pue diafifaon nhextowmov
0eVUOTOg 0TO Oelyua (TEAYUO TOV ETLPEQEL RO OVTIOQAION
N v petapoin Tov) elte xwElg, TEOUTLRA, QO QEVUOTOG
%Ol OUVETTAOS UETOPOAM] OTN oVaTaom Tov delyuotog.

Mé€Bodor draymeropov. ESa avijrouy oL Aeydueves yow-
uaroyoapixés texvixés. AELOTOLOUV dLopORES OE PUOLKES
AOL PUOLKOYNUMKES LOLOTNTES UETOED TV dLAPSQWV CUOTO.-
TIXMV TOU UEYUOTOS %Ol TOU VAKOU [LE TO OO0 €QYOVTOL O€
emar] ®o OLohvovTal 1 ovyrpatovvtol ad avtd. O Teyvi-

Ddoua: Avdlvon uag
owvletng axtivoforiog ora
emuéoovs ovoratind Tig.

(dec oedida 209)
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Hotevolouerpia: e&el-
Anviouévog dpog yia
dvvauouetoia.

200

%EC AUTES yLa VO OAOXANQWOOUV Ot TAQELS OVOAUTIRES
uef3dovg amaltovy CUUTANQMUOTIRG uia uEBodo aviyvev-
ong (7. . poouaToueTola).

Ewdndtepa 1 taEvéunon tmv evoeydvmyv uebédmv gai-
VETOL OTOV TTOQaxdTm mivaxa 4.1. e autdv, o)V Tw
0QLOTEQA OTHAY aVOpEQETAL 1) LOLGTTA TOV UTOQEL VoL YIVEL
avolutnd onua xon deEud, oty dAln otiAn to SGvoua g
TEYVIXIGS TTOV OTHEICETOL 0TV UETENON TG LOLOTHTAS QUTHG.
TTpémer vo onuelwBel 6t avtdg amotelel rEo Tuipa and
GAhoV TANEEOTEQO, OAAAL QOHREL YLOL TLS AVAYHES TOU OUYXE-
HOLUEVOU OTGYOL- PLAlov.

Iivaxag 4.1
Ta&wvounon tov evogyavev ucdodwv avdilvong

Idwtta ‘Ovopa pedodov Opdada pedodov
Exmoumn Daoporooromia Omntnég
oaxtivofoliog ENTTOUTNG

Amopopdgnon DduroueToia Omntnég
oxtivofoliog daoporopeToio

Hhextowmj avtiotaon | Ayoywpwopetoio Hhextooymuurég

HAextono duvauxsd | Avvapouetoio Hhgxtooymuuxég
HAextono @optio Kovlouetpia HAextooymunég
Mata HAgxtodivon HAextooymuuxég
Pogmon Xowuaroyeapio AvaywoLopot

A6 tov mivaxra goivetal otL oL U0 TEWTES AVNROUV OTLC
omTtiréS PEBGOOVEC HOL OL ETTOUEVES TEOOEQLS OTLS NAEXTQO-
XMULRES.

‘Onwg 10N avoapéednre, o avwtépm mivaxrag eivor €va
wWxEd UEQOS TV EVOQYAVAYV TEXVIRMV, OL 0moieg eEgliooo-



vran dwaprdg. Kiplo pdhota tdon ta tehevtalio xodvia
elvar 0 ouvdvaoudg 800 peBGdmV - TEYVIRWV DOTE UE UL
UETENOM VoL CUALEYOVTAL GO0 TO QUVOTOV TEQLOOOTEQES TTAN-
0Q0QlES (OUVIVOOTIRES TEYVIRES).

Emiong avagéptnue 6t taEvéunon €ywe pe pdorn mv
WdTTa, 1 omoia amwoteAel TV oYY Yo T UETONON.
Mmopovue Sumg va €xovue rot dila nortiota. “Etou my. 1
Ba ovumepaivate av cag Eheyav 6tL wa uéBodog dev elva
xnaraoroopuxy; [wg Ba yapaxmeitote wa péBodo mov
YXONOLUOTTOLE(TOLL YLCL TOV TTOOGOLOQLOUO TOU TEAROU ONUELOV
oe wo oyrouéronon; "Euueon Y dueon; "Epneon, pua now m
u€Bodog yonouomoleitor oav €vag gvaiotntog deintng mov
delyvel 1o TEAOC TG avtiOQONS TOU VAROU UE TO avTLOQU-
oTjLo.

Telewwrvovrag, divovue 10 rotwtéw oyfjua 4.2, 6mov
gaivetor 1 6An tagwvounon g avohlvtrig ynueiog kot
EVOEXTIRG OYNUOTOTOLOUVTOL OQLOUEVES TEYVIXES, HAOOL-
%EC NOWL EVOQYOVEC.

QVOAUTIKEG TEXVIKEG
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Mmopet naveig va ouyrQivel »atd ®ATOL0 TEOTO TLG KA
owmES ne Tig evopyoves uefodovg (deg ®OTWTEQW TivaKRAL
4.2). ‘Ouwg mpémet va tovioBel ot ot dudpopeg néBodot dev
elvan avraywviotixés alhd ovumAne®vovToL HeTaEl Toug.

Ilivaxag 4.2
ZUyxoLon xAaoxdv xat Evoeydvey ugdodwv

Khaowzég nédoodor Evogyaveg pédodor
Inavéc yio pueydhn axpifera. | Fevind younioteon
axpifela

Tevind otoyevouv 0TO RVELO
VARG eVOg delypartog

(O o€ Gyvn)

Murpd n60T0g

Zuviifmg peydlog
X00VOg avdivong

XONOLUES YL AVAANIOELS
yvav (ppm 1 xaw ppb )

Zuyvd ueydio ®60Tog
ayopds, avdivong xon
oLVTHENONG

MunQdg xe6vog avaivong,
€UXOAN QuTOopOTOTOMON

Teherdvovtag, ag aVAPEQOUUE TO XAOOIXO TRIYWVO TG
®dBe avdivong mov ouvoEel Ta Tla PaoLnd YoQUUTNOLOTL-
%4 G TayvTnTa, axoifeia won xdotos. Kdabe mpoomdOeia
Bektimong dvo €€ vty emnpedlel 10 TOITO.

%®00TOG

TayvTnTa axgifera
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IIEPIAHWYH

H evdgyovn avalvon eivor wa eEEMEN Twv otaBuuxdy
O OYROUETOLRAV TEYVIRAV OTNV TEOOTAOEeLa TG AVaAuTL-
wijg Xnuetag va teoodlopioel T gUoTtaon TV OLapoQmy
VARGV, AUTG TO TTETUYOLIVEL UE TH UETQNON ULAG (PUOLROYT -
uig Widtnreg, 1 omoio eEardrol amd ™ QUOY %Ol THV
moodTTo TS #dBe ovoiog mov eEetdleton. H Wdidtta avm
UoQel var elval To YOMUA, 1 NAEXTOLHY] Oy@YLUOTNTA, O OE(-
®tng dudbhaong, n drohutdtnta xow ®dbe AN WOLGTHTA TOV
uwroel va. ueton0el ue Eva xatdAinko ogyavo.

To 6pyavo avtd amd amoyn rotaoxrevic Ba TEEmeL va
OLaB€TeL Evav aviyvevuTi] Tov Bo HETATOETEL TV LOLGTNTA O€
€va nhextord, cuvibwg, onjua. To orfjua owtd dLoyeTeveTal
oe €vov eneEeQYEOT, TOV TO UETOTQETEL HOL TO EVIOYUEL
MOTE aTo Vo otalel Og €vav ratayga@éd, OOV Lo AUTo
Ba amotvmwOel oav €vOelEn elte pe amdniion wag Perdvag
o€ o ¥Alpoxra, eite Ynoplomd, eite oov RaUTOAN 0To YOQT
evog ratorypopea 1| tng 006vng evog PC.

KdBe teyvinn g evépyavng avdivong Ba Eenvdel amd
o WLeTTa now Ba nataAiyeEL O €va 6QYOVO TTOU TNV
uetod. Elvar houmdv avauevouevo 1 taEvéunon tmv puedo-
dwv g eveQyavng avdivong vo yivetal ue fAaon ) yevirn
xnatnyoplio g wWidttag omv omoio omeitetar. “Etol
VITAEYOVV omTIrES LEBOdOL Tov oteitovral oty a&lomoin-
01 TOV «(QMUATOS» YEVIXA 1] ROAMITEQU OTNV eXTOUTY 1
aT0EOPNIN NAerTEOUAYVNTIXNG axTvoPolliog. Ymdpyouv
nNAextooavailvtinég néBodoL mov oteitovrol ot pEtonon
NAERTOHMV UEYEDBDY OIS AVTIOTAON, EVIAOY QEVUATOS RO
duvapurd. Téhog vdoyouv yewpatoygagirés néBodot Tov,
Eegevyovtag Aiyo amd tov yevird oQLoud, 0ev PeTQOovvV
OANG dLayweitovv Eva plyuo oto CUOTOTIHG TOV, DOTE AUTA
0TI OUVEYELDL VO WITOQOVV va uetonBovv.

IF'AQXXAPI

Aviyvevtig: Metatpénel petaforéc Bepuoxpaociog,
KNULRNS OUYREVTOWONG, GYROU 1) XOWDUATOS OF MAEXTOLRO
onfua. AEyeTon ®a LETOAMARTNG 1] UETATOOTENLS.
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EneEegyaotis: Metotoénel 10 MAeXTOWMG ONUoL TTOU
TTOLOVEL 0TS TOV VLY VvevTHj 08 HoQEY] ®aTdAMNAT Vo «Oofa-
otel» 1 vo amotunwOel oTéAvovTdg 10 o€ pLa €5000.

Yrjuo: Eivow m ooy omv €vdel&n evdg ogydvou.
O@elheTan oty TOQOVOT0 X0l OTYY TOCOTNTA 1] TNV aAharyny
™G TOOGTNTOS WAL OVOlog.

Kartaygagéas: Kataypdepel 1o onua wov €gyetol amd v
€€000 TOV 0QYAvoL. Mitopet va eival xat 1 086vy evog PC.

Mé€60d0g Avahvtirrj: ZUvoro BewENTIHOV 0LOY MV, 0QYd-
VOV %O XELOLOUWDV TTOU XONOLUOTOLELTOL YLOL TOV TTQOOOLOQL-
oud ™S OVOTAONS TWV VARMDV.

Iporvmn oveia: Ovoia g omoiag 1 cUOTOON, TOLOTLRY
AOL TOOOTIKY, E(VOL YVOOTY e TN peyaritegn duvary axgl-
Beo.

BaOpovounon ogydvou: Eivaw 1) avtiotoiyion twv evoei-
Eewv evOg 0QYAVOU Ue T OVOTAON WOS TTOGTUITNG OVOTAG.

Kopmvodn avagopds: H yooapuxy mopdotoaon wov otov
dEova TV X €YEL TLG OUYREVIQWOELS PLOS TTQOTUITNG OVOTOLS
%o OTov dEova Tmv y Tig ovtiotouyes evOelEels Tov 0QYd-
vou. Méow awtrig M €vOELEN TOU 0QYAVOU L0 TO «dYVIOTO»
UETATOETETOL O€ CUYXREVIQWON TOV.

Avaloyweoé onpe: ‘Eva onuo to omoio petofdileton
OUVEYMG RO UITOQEL VoL TalpVeEL Evav AmeLQo aQLBud Ty
UETOED ®ATOLWV OQlwV.

Wngraxo onpe: “Eva onuo wov maipvel fnuatinég Tuég
UE 0QLOUEVD, KEd JLAOTUOTA UETAEY TOVC.

Avalvtren teyvinn: H epaguoyr| evog ymuirnov 1 guot-
10U QPALVOUEVOU TTQORELUEVOU VO TQOYATOTTONOEL LLat sToL-
OTW®Y| 1] TOOOTIXY| AvdAVO).

EAevfcpo Avdyvooua

To Ogouopereo og éva Amrio ‘Ogyavo.

Tlwg »aveig umopel va gwoaydyel Toug padntég otg faorég
WO€eC TMV EVOQYAVOV UETOOEWV ROL OTHV LWOEQ TOU 0QYAVOU
uETENONG;

Mt TROOEYYLOM, TTOV UITOQEL VoL lval emmLTuyr|c, elvou vou Egxt-
VoL e T0 WO YVwOoTo o€ Ghovg BeuiueTEo VYEoU ag yuahi. Ot
€vvoleg edm elvorl athég nou OV eEXQTWVTOL OITO TQOUTTAUTOVUEVES
YVAOOELS NAEXTOLOUOU, OTTTURNG KO AEXTQOVLKI|C.
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O\ evdpyaves uetorjoets ouviifog eEatdvtol amd v evpeon
NATOLOV TTQAUTIXG UETONOLUOV QUOLXOU (ULVOUEVOU TO OTOl0
OUVOEETOL UE EVAL YVOOTO ROL ETTOVOAPLUO TOGTTO UE TNV TTOOGTH-
ta, @Uon 1 6moto dAho yapaxtnolotxd B€lovue va TEOodLoQI-
OOUULE 1] VO UETQT|OOVUE 1] VO YVOQRIOOUUE OE £VOL VMRS OMuC.

Zmv meQimTmon Tov BeQUOUETOEOV 1) dtaoToldij EVEg VYEOU dtav
autd BeQUAIVETOL, YXONOLUOTOLEITOL YLt VO dWOEL TANQOPOQIES
vy ™) Bgpuongacia Tov VxoU delyuatog. ZUveERMS T0 QUOLRG
pawvépevo edm eivar 1 drootol), N WdMTa Tov B€AoVuE va
uetprioovue eivan n BeouorQaoio ®oL ovTd oV Ta CUVOEEL Elval
1 ox€on dLaotolic Tou Gyrov pe ) Bepuoxpaocio xol divetal ard
TO OULVTEAEOTH SLOOTOM]G TOU GYROU TOV VYQOU, OV €lvoiL OUVY-
Bwg vdEAEYVEOGS, ahAd HToEEl va elval xaw OWVATVEVUOL 1] TEVTA-
vio. Emtiong mpénel va E€povpe av xouw mwg 0 ouvteAEOTIE AUTOg
eEaptdton amd ™ Bepuoxpacia. Xto modderyua Ba avapepdua-
ote o vdRUEYVOLHd BEQUAHETOO.

Av 1 uéronon meémer vo dDOEL TOCOTHO OTTOTELECUO. UE
AATOL0 0ELOUG TOETEL VO RATAOREVACOUUE Uat xAluaxa UETon-
ong. Avté amautel TovAdyLoToV dU0 TEOCUUPMVNUEVES TOOGTY-
teg: pia #Auaxa povddwy row Eva onueio avapoeds 1 TEOTvITo
onueio. Ze o TV TEQITTMON 1 ouvHONg ®Aipara povadwv eival
exeivn tov Pabudv Kelotov (Celsius, °C) alhd vmdoyouv xot 1
amdivtn  xAipoxa Oepporgaoiwwyv, (Kelvin, K) 1 now ou
Ayyhooa&ovirot fabpot (Farhenait).

Ta ouvin onueio avagopds givar ta dvo daBgoipa ad 1o
7o ouvnBLopEVO VYES mov givan To veed. To éva eival To TuThé
onueto (vepd -mdyog xow vOQOTUOL) TOU VEQOU oL TO JAAO TO
onueto foaouoy tov, v mieon wog atudoparas. Av to Bgouo-
UETQO TTEOXELTAL VO YonowomomBel oe dlleg BepuorQaoLlonég
TeQLoXES (Ynhotepeg 1 YAUNAOTEQES) UTOQOUV Vo emheyolv
aro onpeio avagpoeds amd v Aedvr Kiipora ©gpuorgaoidv
(International Temperature Scale, ITS-90.)

A6 ™) onyun mov dtohéEape v ®hipaxra «Babuot Kehoiov»
%ot g dvo yapaxrtnolotvég Bepuorgaoies, 0° xow 100 °C, yia
VO ROTOOREVAOOVUE €Vl BEQUOUETQO, YoeLdleTal va EEgovue nan
v Bepuonpaoiaxy meQLoyy oty omoio avtd Ba uetpd. “Eva
watourd Bepuouetoo my. B uetpd peta&v 35° now 42 °C mov
elval T puotohoyrd GoLa g avBpwmvng Bepuorgaocios. "Eva
Bepudpetpo mepLfdihovtog umoel vo peted omd -50° €wg +50
°C. To eUpog avts Ba pog rabopioel To uirog g ®Alnoxrag Tov
otel€oug TOu BEQUOUETOOV, TOV QUTAUTOUUEVO GY®O TOU VOQME-
YOeou Yo piat dedougvny SLAUETEO OTHANG RO TOV OTTOLTOUUEVO
Gy7o (aAAG %o To oXUaL) TG UrES AeXAVNE ®ATo amtd TV ®AL-
uoxa, 1 omoia Bo TEQLEYEL TNV VITOAOLITY QITOULTOUUEVT) TTOOOTNTA
Tov VOEAQEYVQEOV.

Alreg HVO TOQAUETEOL TTOV TEETEL VAL ANPOOUV VIT” SYLv eivart
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T0 TG00 €VYENOTO %ol avBexTind Bal elva »o 0 YEOVOS AVTOITO-
%OLONG TNG nAOE UETENONG.

Zto onueio atd og yvpioovue 0to VMxG ot To 0mTolo eiva
RATAOXEVAOUEVO TO GQYavo, Ohady oto yvaii. Av naveig mapa-
TNENHOEL UE TROOOYT| TO EMiTEDO TG OTHANG TOV VAEAEYVEOV, STV
T0 BeQuUOUETEO £QyeETaL O o] Ue €va BeoudteQo delyua ).
veEo, Ba deL GTL 0 VOPAQYVEOS QEYRA xaTEPaiVEL ROL OTY OUVVE-
xewa 0y iCel va avefaivel. Tt owtd; [owo elvan 1o medto Vs
7ov €pyetat o€ emagy ue o veed; Ilpopavms To yvai. T tabal-
veL 10te autd; AlaotéldeTal, ue amotéheoua 1 Aexdvn va yivetan
ueyoliTEQN 2oL WO TOOOTNTA VOQAQEYUEOU O TO OTEAEYOS
(6mov xan M ®Mpona) vo vtoxmEel TEOS TN Aexdvn UEyQLs dtou
aQyiCeL naL ouTdg va BEQUOLVETOL XAl CUVETTMOS VO OLALOTENLETALL.
Eivow povepd 6t 1o yeyovog owtd mpémel vo AngOel vit’ Sy oty
RATAOXEVY] TG ®hpoxag 0to OTéAEYOC.

Tevird 1 xhipoxa oe €va Oeguduetoo axoifeias elvor ava-
yraio va fabupovopeltar (calibrated) ue wa ogwd yvootdv ue
axpifeia OeQUORQACLAV (RAUTHAY OVOPOQUS....) -

“Eva. dhho onpeio mov mpémel va AngBel vtdyn eivar oo
Tujuo Tov Bepuouétoou Ba €pyetar og emapt] M Ba PubiteTon oto
delypa mov petpeitan. Ogropévo Bepuipetoa d€xovior oaxt
eLloayoyr] Tov Beouopu€tpov oto Oelypo mov petpelitor. Alha
divouv odnyleg yio 1o mmo urog tov Ba famtiteTon oto delyua.

"Eva axdpa oEloonueimto otoryelio eivar 1 wavdmta tov
%A0€ VMHOU VO LETAPEQEL XAl VA ATOQEOYA TV Bepudtra (Bep-
HOYWENTLRATNTAL).

‘Ohot yvwpitovue ot 10 yvahi dev dyel tv Begudmro. Apa
elvan Loywo 1 Aerdvy va €xel 600 T0 dUVOTOV AETTOTEQO TOLY M-
woto. AvtiBeto 0 vOEAEYVEOS Gmmwg oL Sha o uEtohha eival
®aAOS aywydg g Beppdmras. ‘Etor wa peydhny moodtnta
vdEUEYVEOV, av TEOOTAHOVUE VO TOQOYCAYOURE EVO UEYAINS
evatoBnoias BepuoueTo, Ba elvon avaiobnty oe WrEES TOOOTY-
teg Bepudmrag and wred wy. delypata. Gaviaoteite wa poyo
vo xdBeton Tdve oty Aexdvn evog Bepuouétoov. Aev vitdoyel
raud €vOelln, amhd 1 uiya amoxtd mo xeua Téda ...Avtd o€
el avdluon onuaiver 6t 1 oodTTe TOU VOQUQYUQOV TOETEL
va glvon 1) uxredteEn duvary.

A6 v mapomtdve oulitnon umoel va ratahdper kovels T
onuaiver Ogyavo uétonons, mws ouTé ETOLALETAL, TOLoL ElvaL 1)
dradiraoio g uEtenong, oo elvan 1 aELOmOoTiot TG, TOLL 1)
axpipeld mg, mowa 1 gvauodnoia xox. IToAd and ta ovured-
OULOTOL WITOQOUV VaL. LETOpeQBOUV OtV evdgyavy avdlvon.



1.

Em'prarq”amrmfArﬁim

ngm’oug - Hgoﬁxn’gaw

Meowég amd tig evépyaves ueBddovg yoparmoeitovral
OOV U1 ROTOOTQOPLXES KAl fOIOnROVY UEYAAY EQPOOUOYT]
omv agyotoloyxy ynueio o ahhov. Mmopeite va
€QUNVEVOETE TOV GQO U RATOOTQOPLEC;

e €vo ovoATIRG GQYOVO ROTOYQAQOVTOL OTO XATOYQU-
o v 10 duthavd dvo oyfquarta. Ilowo ard ta dvo
TEOEQYETAL OO TTOCOTIXY UETENON;

210 dumhavd oynua paivovtol To TE00EQa Paotrnd Tuy-
uata evog avalutirol ogydvov. Ovoudote ta divovtog
%o AMya otouyeia yuo 1ov 0o Toug oty dtadiracia g

uétonong.

4. Av naveic 0emENOEL TO YOWUA EVOS AVTIXELUEVOU - OEly-

uotog, mov PAETOUUE, OOV TO OVOAUTIXG OHUC TTOLO
0QYUVO TOU ONUATOS WA VOl O UETOAAAXTNG 1] OVL-
YVEUTHS ®OL TTOLO O emeEeQyaotiic Tov onjuatos. Tu gdho
TOULLEL TO OMTL T VEVQO;

. Otav avePaivere oe wa Luyald (0T0 Wtdvio oog .y )

v vo. Quylotelte molog mailelr pOAO TG YEVVHTOLAS TOV
onfuatoc. H Tuyapud oav 1 Aettovgyel; Elivol avaioyird

1 YymeLand 6pyavo;

6. Mo avahutirt| evopyovn uéBodog umoget va mpoodLoQi-

ogL 0to atua woodmreg ABiov (to omolo yENnoLomoLe(-
TAL WG (PAQUAKRO OF OQLOUEVES PYUXLHES OLOTAQOXES)
oM wneée, ugyor zow 5,0:10° mol /mL. Mmopeite vo
UETATOEYETE TO GpL0 owtd o€ ppm (mg/L);

e wa oyrou€tonom mwov yivetow pue v Pordela evog
OeinTn TOLo MLOTEVETE GTL E(VAL TO OHUOL TTOV AELOTTOLE-
TOL YLOL TOV TQOOOLOQLOUS TOV TEAOUS TG AVTidQOoNG;

[0,35 ppm]

207



=
ap
ot
W
<
& W
e 1 -
2 |
2
S 2
s e
3 2
R
{-g E
: >
w

"

.

LOVOYQOUATOQUS

qaxol

Auyvia

«O t¥moc» v = A

Movdda ovyvdrnrag o
s1 1j Hertz

208

4.3 OIITIKEX ME®OAOI - PAXMATOXKOIIIA.

I'evind, mogadeiypara, ogropol.

IMopdderypa: Pavraoteite £vo 10€vV0 TOU 0motov ®A0e
Boyove €xer urog 10 m xow wivelton pe pa royxvmnra v. Ze
%ndmwoLo onueto g dradooung oténetal Evag TaQaTnenTIg
%ol PAETEL Vo TEQVOUV QUTtd WTQOOTA TOU T Payovia, Ue
ovbuo 2 Paydvia 1o devtepdiento. Me moon TayUthTa TOE-
XEL TO TOEVO;

Ma ot 1 sec 1o teaivo draviel 2:10 = 20 m xow CUVETHOS
N TovTTd Tov Ba elvou: v = (2:10 /1) m/s = 20 m/s mov
telMnd avriotovyel oe 72 km/h.

To modderyno pag odnyet og Evav «timo». H tayimmta
TOV TQEVOU EXTTEPQAOUEVY 0€ m/sec Ba elvou (om pe 1o ywvo-
UEVO TOV ujrnovug ndBe Payoviov, A, (Tov oty ovvéyela Ba
TO YVOQIOOUUE WG Utfx05 xUuatog) €ml Tov apliud Tov
Bayovidv mou di€pyovior amd €va otafepd onueio avd
dgVUTEQOAETTO, GQO TOU UITOQOVUE NON VO TOV OVOUGOOUUE
ouYvoTHTA, V.

HAexrgopayvnrixnn axtivoforia

Ocewoia. H evépyelo petapépetal yevird Ue ) Aeyoue-
v nlextoouayvyuixy axtivoforia. “Etol €oyeton non
EVEQYELOL TTOV OUVTNEEL T Conj OTOV TAOVITH MOG, OTT6 TOV
"Hho. H axtwvofolio avty elvon ouvBet, émmg dhhwote
0oUVOETO €lvol %Ol TO 0QATO WS TO OTOLo elval €va KO
Tujua g oxtvoPforiag avtic (0eg wan eAevibego avdyvw-
gua oty xowuotoyeapio oehida 293).

To mE®WTO YOEOKTNELOTIRG CWTY|S TG axTLvooliog elvar
ot dev €xel avdyrn ®ATOLOV VAKOU UECOU YL VoL UETADO-
Bel. Metadidetanr 1600 0T0 0OTERG dLdoTua —xEvE, 600
%ol OTovV a€pa 1 6o dAlo néco eival dameQatd amo
avtijv. To devtego eivon Gt €xel dvra v da TayvTnTa,
¢, av uetodideton oto dro uéoo. “Etor n toyvmmro ue v
ool XIVELTAL 1) NAEXTQOUOLYVNTLXY OXTIVOBOAIC. OTO %EVO,
Cyy ELVOL M YVWOTY UOG TOYUTNTOL TOV (WTOS OTO REVO (0T U
300 000 kmy/s (c, = 3-108 m/s ).

H nlextoonayvnunn oaxtivofolria amoteAeltalr omd
ueydho TA0og empuéovg axTvoolav, Tov GAES ®LVOU-
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vrou pe v dua Taxvtnta. Kdabe po amd avtég €xel 0wno
™G UN®OG ®URATOG, A, doa %ol ovyvotnta v. Av aElo-
TOLOOVUE TO TALRAJELYUO TOV TOEVOU Ba TALEOUOLATOV-
UE TN UETOPOQA OUTH TNG EVEQYELAS UE UUQLADES OUVQ-
uovg, oL omotoL xvoUvtoL e TV (0L TayvTNTa, LETAQE-
QOVTOG EVEQYELD, TWV ONTOlMV TO URrOg T™V Payovidv
oAater. Apo alldler naL 1 oVYVETNTA TOUG UL HOL M)
nagamdvm oxéon doougévn cav ¢ = Av, OelyveL OTL 1
oUYVOTHTA EIVaL AVT{OTEOMA AVAAOYN UE TO UHROG HUUOL-
T0G. 210 (010 TaEAdELyuo WToQovuE va TOUvpHE OTL RAOE
«Baydvi» evog ovpuoU eival ral EVo pwToVLO TNG OXTLVO-
Bohiiag avtngc.

Ta dvo avtd yopaxtnolotivd g ®dBe axtivopoliag,
A nwow v, elval mohd onuavtivd e ®kot xoBopitovy Tig
WLoTTES TG, av m.y. elvor ogoti 1 av Begualvel 1 av
dielodvel meQvadvtog UEoO amd VMRGE OOUOTO KAT.
Yrdoyer dAo €va yapoxtnolotixd uéyeBog, moooTLRo
aUTH T QOoEd, TOV €iVaL 1 TOOGTNTA TMV POTOVIMY TOU
OTOTEAOVV Uil anTvoPoAic, Omwg ouTH TEQPTEL O (ol
empavela 1 wegvd amd avtiv. [loodtnta mov uropel va
enpedletal oav 1 évraon g oxtvopfoliog.

ddopata.

Av pio ovvBetn oxtwvofolrio avalvBel ue rdmouo
TQEOTO OTOl EMUEQOVS CVOTATLXRA TNG, KO WAALOTA TOL UEQN
ovtd tagvounBovv xot dtatayBoUv ue #AmToLo ®ELTHELO,
N «ELROVA» TOVU TTQOXUVTTEL AEYETAL PACUN TG AXTIVOPO-
Mag avtig. "Eva @dopa 10 omoto dhot yvmpiCovue gival
TO 0VEAVIo T6E0 OV €lval avdAvon Tov 0Q0TOU PWTOS
©00dg aUTo TEQVA pPéoa and Tig oTaydves e fooyrs. To
{00 pdopa Aappavetol av nhiaxd q Aevrd puc mepdoel
uéoa amd Eva yuvdilvo moioua. Av amld ToQOTNQOVUE
TOo Qdopa urag axtivofoiiag, n dvadwmacia umogel va
ovoudtetonr paguaroogxomia. Av T0 ®OTOYQAPOVUE WUE
NATOLO RATAYQAPLXRO UECO, TTOV AY LKA WTOoQEl va elval
Eva gLl ®otdAAnio, whdue yio pacuatoyoapia. Av
UETQAUE RATOLO YOQOXTNOLOTIXA TOU WIAGUE YyLO
@aouaTouETola.

Zmv ewova 4.3 divetar to yevVire @doua TG nAe-

H evéoyeia »dbe axti-
voforiag eivar avdioyn tng

ovYYOTNTAG V.
E~v
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Omng- M flodos

Halaiorepa yonoiuo-
motovoay to Angstrom
1A=1010m
Inm=10°m
1A=0,1nm

210

®ToouayvnTLXig axtivoforiag taEwvounuévo pe Pdon
TO UR®OC ®VUATOG 1 TN CUYVOTNTO TWV EMLUEQOVS UUTL-
vofolwyv. TIgoo€Ete Tic epaguoyés xdbe meQLOYMS.
Wakte tig ®APOKRES TOV QUILOPDVOU OOC KRUL «OVOKOL-
Myte» tovg dudpopoug otabuovc avdioyo ue To
W?og ®KVUATOG 1] TN OUYVOTNTA OTNV OTOL0 EXTEUTOVV.
Agite 6tL ta punpun xdpatog exteivovtol amd TOAU
ueydha (m 1] ot km) pé€yor ToAl pxd expoacugva
oe nm (1 nm = 10 m). Eniong Beparwbeite T 10
000TO MG, TOV gival roL autd oUvOeto dmmg delyvel
N enduevn ewdva 4.4, eival mohl uLxEd TUNUO TOV
pdouatog, entelvouevo oe unrog xvupatog amd 400
€wg 700 nm.

't mT ome
wjxrog ®ipatog, m
- 3 ;
il P L r
g~ - .

Ewxova 4.3:To pdoua tyg nhextoouayvnuixijs axtivofoliog
KL EPAQUOVEG UEQIRDY TTEQLOYWY TOV

ELLI [ ] w1 HHl

uirog ®ipatog, nm

Exova 4.4: To gdoua tov 0patov ¢utog
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Hogaywyq miextoopayvinrixig axtivoporiog. Pdopata
EXTOUTTIS

HAextooporyvnuxy axtvoporia woodyeton xow dtodide-
TOL-UETAPEQETAUL, OOV EVEQYELOXO xUua, OTOvV MAEXTOWMA
pogtio emrtayvvoviol 1 emBEadUvovtat Y TOAOVIOVOVTOL.
(Mnv Egyvdte %ol to NAEXTOOVLOL TMV OTOUMV HOL TOV
noplmv, mov elvor To OTOLYELDON MAEXTOWA OQTIaL.)
Aoy AOTTOV TG ®VNTIXIG RATAOTAONG TOUG TOQAYEL
niexntoopayvnTny axtivoPforio. Av Aowmov Oieyeobel
natdAnha €va vnd owua (Oeg 1oL aTount| aroeoopnom
™mv Bemeln), TEOOPEQOVTAS TOU EVEQYELD, EXTEUTEL MAE-
nroouayvnTny axtivofolio. Av vty avolvBel otg empé-
QOVG aXTVOPOALES TG, TTEORVTTTEL OTO TTOV OvVOoudLovue
QAU EXTTOUTTHG TOV VMXOU auTOU ODUOTOG.

To pwg Yo Toedderyua, mov dieyeipel To atodnua g
0Q0ONG, EXTEUTETOL ATTO WaL PASYQ, A6 UL, MAUTToL TuQd-
ntwong (e ovppo BoAgeduov), ard po Adusa gBoolopno
(elvan ou Aaprteg exuévwong aeplmv ommg tov NEov), amd
tov "HMo, amé wo inyr| Laser »Aswt. To tehevtaio umopel va
o0g TE(OEL YLOL TNV EVEQYELDL TTOU UETOPEQEL ULOL PWTELVY
oxtiva ool yvmpilete 6t po axtiva Laser uroei vo tov-
moeL €va atodMvo Ehacua. Avaloyeg mnyEg vtdEyouy xol
YLt TIG GAAES TTEQLOYES TOU PACUATOS TG NAEXTQOUALYVTL-
1S axtvoPoriag Ommg Yo To 0adLdQmvo, TNV ThAEGQOON,
ta radar, v UV axtivoBolia, To arTLvOAOYLHA Uy Cv Lo
T KA.

‘Otav Beppaivetar Eva vMxo odud, oteQed 1 vyeo 1
TUKRVG 0€QLO, o€ VYNAY Bepuonpaoia eXTEUTEL TO CUVOETO
Aevro we. Av autd avalvBel pe €va mpiopa diver €va
PAOUO. OUVEYES TO 0QOTO KOUUATL TOV OO0V (TO OVEAVLIO
T6E0...) amoteleltal amd YQWUATIOTES TOVES TOU 1 ULdL
ELOEQYETOL OTNV GAMY).

Av Suwg dieyepbel aéolo wéoo o CwAjvo ue TOAD
XOUNA1 stieom, ToTe To PAoU TG AXTLVOPOMOS OV TEO-
HUTTEL amoTteAElTOL atd €V OUVOAO YOOLUUGYV, TTOU KAOE
WOl AVTLOTOLXEL OE OQLOUEVO UHROG HUUATOS OVTLITQOOM-
TEVOVTAS (0L OQLOUEVT TLUY] EVEQYELAS RO OUTOTEAOVUEVN

H Siéyeoon umogel va

yiver xau ue Oéouavon.

UV: vreotdddns axtivo-

Polia (Ultra Violet)
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0171#5'; M sfodou

Movoypouatixy axti-
vofolia: Avtij mov €xel éva
OUYHEXQUUEVO UTHOG HUUQ-
70G.
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o B potovia (0o ovyvotta). Auto elvon Eva yoau-
UIxo @doua. Autd To YOOUUrO @Aoua ival plo Loyvon
amw6dELEN TS SLATAENS TV NAEXTEOVIMV UECO OTOV ATOLL-
%0 Yo og otPddes. Kabe paopotixy yoouun aviuroo-
owTEvEL naL Evar dAua nAexTEoviov amd uie oTpdda o€
AM\n. Emeldn} 8 »dBe otouyeio €xeL t dunn tov, povaduxn
niextooviaxy doun to pdopa exmoumig Tov Ba TEodideL
%Ol TNV TTAQOVOTOL TOV.

Avti elvan 1 oy TAvm oty omoia oTneiteTon 1) AeYO-
UEVT] ATOULXY] POCUATOOKOTTLA, EXTTOUTTHG.

Amogeognon mhextoopayvntirig axtivoporias. Xoopao
ROl PATIATO. 0.TT00Q0@0NG.

Eldaue uéyot 1o mmg ToQdyETaL TO QOGS XOL YEVIRA 1
nhextooparyvnuny axtwvofolio. Emiong eidape mwg avt
duadidetan, oto revo pe tovTra 300 000 km/s, gival ovv-
Betn »ow amwoteleltan amd wAjBog axtvofoiwy, uovoyow-
UatTixdv, ue #HELO YOQOUXTNOLOTIRG TOUS TO UHOS HUUATOG 1]
TO OVTLOTEOQO TH ovyvoTNTd Tous. H avdluon tov «pmtos»,
OT1C axTVOPOALES TTOV TO aoTeEAOVY YiveTal OE TEWMTH Ao
ue molopota 1 pe diatdEelg wue peyoliteen daywoLotixy
ixavornra. Ko 1o amotéheona g avaiuong autig eival To
pdoua g axtvoporiog. Ag dovue TWEO TO TMWS OTTOQQO-
pdToL T0 Qs 1 rou xdbe axtivofoiia.

‘Otov T0 Qg TEPTEL ETAVM O EVAL VMARO ODUOL UTOQEL
Vo aroQEOQdTal, GAO 1 LEQOS TOV, VO AVAXAATAL 1) VO. TO
duatevd av elvol dLopaveg. AV ToL OTOVLLL TTOU 0IT0QQO-
QPAOVTOL AVIHOUV 0TV 0QOTY TEQLOYY] TOV (PAOUATOS TOTE TO
VMRO COUO QalveETaL Vo €YEL YOWUN. AV OITOQQOPMVTOL
ShaL TAL PMTAVLOL TG 0QATIE TEQLOYNS TO VMXO aiveTol
noio. Av OgvV OIT0QQOPATOL RAVEVOL RO OACL AVARADVTOL,
paivetor aomeo (1 xou dyewuo). Otav Yo woedderyuo
Aeuno Qwg amd o AMuma TeQAoeL pEoa oo Eva didivua
IOV TEQLEYEL WLOL WITAE YQMOTLXY (ROL UAG QPAIVETOL UITAE)
aut6 ovuPaivel Ot auTo 1 ROAITEQX QT 1) XOWOTLRY,
QTOEEOPA PMTAVLOL TTOV AVIHOUV OTNV RORKLVY] RO RITOLVY|
TEQLOYY] TOVU 0QATOU (PAOUOTOS. 2TO RATWTEQW OYHua 4.5
divetor €vo mapdderyua SLoAUIaTog To 0moio aTtoEEOPd
TV WITAE OXTLVOPOAICL XOL QAIVETAL TOQTOXAAL.



Em'prarq”amrmy'Arﬁim

2ynjua 4.5: Amoeeopnon uéovs Tov 0paTtov pwTos
xaL CVUTANQWUATIXG YOWDUA....

‘Ol ToL dTopa, LOQLOL KA LOVTOL OTTOQQOPOUV EVEQYELDL
MAadn pwTévia To omoia SUMWS WITOQEL VA AVIHOUV OE
dLdgoec TeELOYES Tov pdopatos. "Eyyomua o pog gal-
VOVTOL ToL VMXA OV TOL PTOVLEL TTOV OTOQQOPOUVTOL VY-
%OV O0TNV 0paTh TeQLoyn. Kabéva udiota amd avtd avd-
Aoya ue T dour| Tov, T oVOTaoN Tov, 8o 0IT0EOYd OQL-
OUEVO 1] OQLOUEVA U%T ROPOTOS. AV AOLTTGV TEQAOEL PG,
MAad”] POTOVIA YVOOTOU UN*OVS ®UUATOS, LECO Ot TV
ovota 1 didhvua avTig, RATOLN POTOVIO B0 ATTOEEOYPN-
0ovv. To @doua tg axtivoforiag wov dmAbe amotedel To
Aeyduevo @doua amoeedenons g ovoiog. Amd avtd
«AELTOVY» TaL UNKN ®KUUATOS TTOU OUTOQEOPHONXAY RO UITO-
o€l va xonowworon e, 6rmg AAAMMOTE RO TO PAOUN EXTTO-
WITHS, YLOL TV TOUTOTOMOT TMV EVACEWMYV, TMV LOVIMV 1] RO
atouwv. Emedr] 0 now 0 apBuds tov potoviov mov o
ar0EEOPNHOVV ElvaL VAAOYOS TOV aLoLBUOU TV ATGUMV M
HOQLWV TTOV TOL ATTOEEOPOVY, ELVOL PAVEQD OTL WTOQOUVV VAL
YIvVOVTaL RO TOGOTIXOL TTOOCTOLOQLOUOL.

“Etol eEnyelton yati  oaopatoorosmio yevird avamti-
¥Onre oov o oo TG OTOVdOLGTEQES TEYVIRES TTOLOTLXNG
%Ol TTOOOTIXIS OVAAVONG UE EQPAQUOYES Ol wdvo o€ xoba-
od ynurd BEpaTo ahhd ®aw TNV LATOLXRY, TNV ALOTQOQPUOLKT],

v rooporoyio ®Aw. H gaouorooronio elvor €va tuqua
TV AEYOUEVOV 0TTIXOV neBOdwV avdlvong. Se auTtég Yon-
OLULOTTOLOUVTOL KOl AELOTTOLOTVVTOL TTOMA 0T TO POLVOUEVQL
mov ovufaivouv Gtav nhextoouoyvniry axtvofoiio emi-
dpd mdvw oy VM. Exel ovvavid raveilg extdg amd v
EXTOUTTY] KO TNV AoQEOQNo, T otdblaoy (ahhoyn otV
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VISible: Opartyj mepto-
X1 gpdouarog
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TayvTTa Suddoomg g axtvoforiog dtav meQvd amd Eva
uéoo m.y. a€pa o dlho m.y. og didhvua ), Tov pBoOLoUS, TOV
POOPOOLOUO %ol GANEG.

210 ®e@dhona Tov axolovBolv Ba yvwpioete neQurég
artd g omtrég ueBddovg mov oEICovTaL 0TV AToQEOYPY-
O1) RO EXTTOUTTY| TOU PWTAS RO TS NAEXTQOUAYVITIXHG OXTL-
voPohiiag yevirotepa. ‘Oumg yLo Ty ®RaTavonon Toug (QEL-
Alovtol OAEC OL TTOQOTTAVM OQYES TOV AVATTUYONRAY, TG00
YLOL TV EXTTOUTTY], GO0 %O Yol T SLAdOOoN 1oL AmoEESPN oM
TOU «(MWTOC».

4.3.1. PAZMATOPQTOMETPIA.
Agyn g nebodov.

ZTNOLYUEVOL OTN YEVIRY] ELOOYWYY] UWTOQOUUE VO, TTOUVUE
amd ™V agyq OTL 1 QOOUNTOPOTOUETQIO OVIXEL OTLC
paopatoueToles amoppdgnons. Emmiéov o mopdyovtag
«@To» OMADVEL 0Tl 1 LEBODOS XONOLUOTTOLEL TV ATTOQQO-
PNON AXTLVOPOMMY TOU OVIHOUV KOT CQYIV OTHV 0QUTH|
TEQLOYN TOV MAEXTOOMAYVNTXOY (AouoTog, dMhadi] amd
380 €wg 700 nm. A€ue nat’ aQyniv, W ®oL oTa oUyyeova
opyova dlveton 1 duvordmro ueréTng, ue To Lo Gpyavo,
™g omoEEdpnong kow uégovg s UV axtvoforiog (UV-
VIS 190-1100 nm).

A@ov Aoutdv 1 uEBodog oeiletor otV amoQEopNoN
OUTLVOPOALAYV TTOU OVIIROUY OTHV OQATH] TTEQLOYT| TOV (PAONL-
T0G, ®arohapaivovue ot Ba €xel MV duvatdTNTO VO TEOO-
dL0Q(Cel ovaieg wov elval Eyyomues M divovy Eyyomua moi-
ovra avtidpdvrag ue eldixd avridpaotiola. Avto to Telev-
tafo dLevpUvel TOAD Tig OUVOTSTNTES TS POOUATOPOTOUE-
TOlOg POl ®ow TTOMAES EVAIOELS 1] LOVTOL, TTOU QEV €YOUV YOWU
eivar duvoatdv pe rotdhnia avudoaomiolo va dwoovv
Eyxomuo TEoidvtal (deg nOL TNV TELQOUATLRY EPOQUOYN).

Mnyv Egyvdre GTL oV o ovoior 0rroQEoPd XATOLOL UjxN
®UUOTOS TG 0QUTHS TEQLOYNG EMTOENMOVIOS O dAAaL VO
medoovy, Ba eupavitel yoduo. To yowdua wov Ba eugpavi-
CeL elval To AEYOUEVO CUNTAOOUATI®G YOO EXEIVWYV TOV
QITOQQOPMVTAL. ZTOV XATWTEQW Tivara 4.3 divovior notd



E vagyavy H ﬂmman vdlvoy

TQOCEYYLON T XOMDUOTO TTOV €YOVV COUOT TTOU OTOQQO-
@oUV Ta oVUTANEMUOTIXG TOvS. ‘Ommg avOpEQOUE %Ol
moNyovueva, €va didhvpa Y. LOVIWV YOAROU QaiveTol
UTTAE ULOL HOL ATTOQEOQPA TV ®{TOWVN axtivoforic. (atd Tov
mivara aroeEod tor uRxrN ®uotog amd 570 €éwg 590 nm,
dec now oyua 4.5 ue tov ypopotrd dioro). Mdhoto 600
ueyalhiteQo HEPOGS TS ®iTOLVNS axTivoPoiiag amogopdtal
000 710 Pafv umhe Ba elvor To YEMOUO TOV SLEAVUOTOS TV
LOVTOV YOA%OU.

Ilivaxas 4.3

SvumAnoouatind yoouara
A wov Xoopa Tov Xoodpa mo
aT0QEOPATAL aT0QEOQATOL | QaiveToL
(nm)
380-450 Thdeg ITpaotvoxitovo
450-495 Mamhe Kitpwvo
495-570 ITpdowo Tvdeg
570-590 Kirpoivo Mrmhe
590-620 IMoptorall ITpdowvo-prhe
620-750 Kounivo Mmhe-mpdovo

To yomuo Aotdv mov €xel €va dtdAvpa uwoQet amnd
UGVO TOU VA YONOLUOTOOEL YLoL TNV TOLOTLRY|, O TEMTY
@Aon, aviyvevon tov OL0AVUEVOU OOUATOS, TO OTO(o
€dwoe oto dLaliTy, 10 veRS ovviiBwg, yoduo. H Aoy
ovt) 0ev pag eival dyvooty. Thv yonolwomonjooue m.y.
0Tov TEoodLoQLoud Tov pH evig drahipatog cuyxrpivo-
VIO TO XOWUO TOV TEYAUETOLXOV YAQTLOU PE PLO. ETOLUN
yowuatouetoury xhipaxa. "Etor mpoodiogioate moLoti-
%nd now moootnd (€otw ratd mpoo€yylon) ta H wou ta
OH-.

H péBodog avt) otnoitetor 0to yupve pdte xow Gyl o€
AATOL0 GEYAVO 1Ol AEYETOL OTLTLXY] (OLYRQLTINY) XOWUOTO-
uetpio. Xonowwomobnue mohl malowdteQa, OAMG roL
ONMUEQA KURAOPOQOUV ELORA «XOQTAXLO» T OOl EUPaL-
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A: Amogoognon (Absor-
bance)

T: Awamepatotyra (trans-
mitance)

Ti yooua BOa éxet to
CoCl?;

216

mriCovion og €vo ddAupa ®oL oIté TO XOWUO TOVS OUUITE-
aiVEL RAVEIS YIOL TV TAQOVCI0, OVUPWVA Ue TIg odnyieg,
LOVIWV 1 HOQLmV (TT.). OG%Y0Q0 OTa OVQ).

H gaoporopmtopetoion elval pow ouvEyela g omTnig
XOWUOTOUETOLOC %O OVIL YLd TO WATL XONOLMOTOLEl Eval
dpyavo ue peyohitegeg amd 1o pdir duvarotnrec. Emedn
nd0e Evwon avaloyo pe v douy TS oToEEOMA KATOLO 1)
NATTOLOL OQLOUEVOL WjxN KUUOTOG, TO QACUA OToQQOPNOYS
™G, YL VO UV UEIVOUUE UGVO OTO XoWua, B dnAdver Ty
TOLQOVOTOL TNG.

Mo Aemtopépela TAvm OTo PAoUd oToEEOPNoNS: €
Ut OTOV AEOVO TV X ONUELHVOVTOL TO. Uj%1) KOUOTOS EVA
OToV EOVA TMV Y ONUELWVETOL TO % TTOGOOTO TS OXTLVO0-
Mo mov ammogpo@drtal, %A, 1 To aVTioTEoEo 10 % TO0oOo-
0716 TG axtvoPohriag mov di€pyetar. H tehevtaia ovoudle-
T draepartdmro Tov drodvuarog, %T. KortdEre ta mapa-
xndtw oyfquata. Zto €va (oyfjua 4.6) divetar to @doua
amopedgnons v Wovtwv Co(H,0),2+ var CoCl,> e uéyt-
OTO OITOEEOPNONG YA TO TEWTO ~ oto 530 nm (doa Yodua
19eg). Ed otov dEova twv y divetar | % amoQeognon ue
AUENOT 0TS TAVM TEOG TAL RATM.

- a4 .
ColHa g™ Cotig % 0moQEGENON

Eavopevn
aoQEogNoN
©

oV
—
&
i

ll"—"lzuo VR
100% U W J “xooueni” L00% )
, [0
ADD SO0 600 TOO 8OO ¢ omoREOPMa

Mijxog ®Vpatog 6 nm

Zyjua 4.6: Pdaoua awopedenons Co(H,0) 62 * xar CoCl 42'

To pdopa uwoel va €xeL »aL TNV €AV TOV OYHUATOS
4.7 6mov % amoEEoPNoN QVEAVEL 00 RATM TOOS TO.
dvw. TIpoogETe 0T0 oYU AVTO TYY %aTd TEOTEYYLON (oL
yoouuy mov givar 1 aroeognon touv diadvTn (oyxnua 4.7
yoauwj 2).
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aTOEEOPN oY

| I i
400 500 600 700

Mnrog »iparog, nm
Syjua 4.7: Moogij pdouarog amoeedenans ovaiag (1) xat dtality (2)

Apa M mowotky avdivon yiveton, dtafidlovrag oto
dudivpa po Tohvyxomuoriny axtivofolion (Aevrd pog) xou
NOTAYQAPOVTAS TO 1) TO iU KUUOTOS OTOL OTTOLOL 1] CTOQ-
odgnon avgdvet, Mrad Taipvoviag 1o pAou aToQs-
PNONG OOV ONUELDVOVTOL UE LOQPY ®OQUPNS -peak- ta
UEYLOTA TNG ATOEEOPNONG. ZTO OUYY00VA OQYOVA YIVETOL
oUVvEYNS, Pnuatiky, aAhoyi] TOU UNROUS KUUOTOS TNG O TL-
vopoiiag wov drafipdaetar - draduraoio Tov elval YvwoTt
o0V 0dEWOoN-SCAnning- UNxwy xUUATOG-0TOTE TAM CNUEL-
WVOVTOL Ol UEYLOTES OITOQEOPNOELS. (dES na TponyoUue-
va oyjuata). Ze eldndtepa Ppiia (agyelo paoudtwy)
VITAQYOVV Y10l TTOMES EVIIOELS TOL YOLOOKTNOLOTIRG. PACUOL-
TO QTOQEOPNONG %Ol TA UXN HVUATOS UE TNV UEYLOTY
aTtoEEOPNON, LECH TV OTTOLMWV YIVETOL 1 TOTOTO(NON TOV
«OYVOOTOU». 210 6QYave Tov eAEyyovTal atd PC vmdoyel
aUTo TO 0QYEID POOUATOV OTNV UVIjUT] TOU UTTOAOYLOTY] %Ol
1N oUy%ELON %Ol TO TOTEAEOUOTA TG AvAAVONS YivovTal
ToyvroTa.

O mocoTrdg TEOOAL0ELOUOS EEXLVA QTG TV AVONOYL-
% OYEOT OV VTAQYEL AVAUESH OTNV CUYXREVIQWOT TNG
EVong xoL oty €vtaon TS axTvoPoliog Tov atoQQo-
pdror. Ed® vmdoyel po dLopod Pe Ty oLotiry avaiv-
on. Agv COQMOVOUUE TILOL TIUES UNXV ®OUATOS OAAd )
UETENOY YIVETAL OTO UR®OG HUUOTOG EXEIVO OTO OmOLO

"Evraon axtivofolriog:
Aotbuos towv @wtoviov
OV TQOOTRTOVY OF MUIaL

empavela.
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Xalatiag: Kabapo
Si0, dev  amoppopd
opartij axtvofolia.

218

mopaTnEElTon 1 ueylotn artopedpnon. Meyiot €tol mov
gvaoOnoto g uebsédov va peyarnvel. "Etor elvon duva-
TOV Vo TEOOOLOEICOVTOL TOA) MKEES TOOATNTES A0 TNV
évamon. I'V avtd Ba deite va diverow otig 0dnyleg To unrog
®UUOTOC OTO OO0 YIVETAL O TOCOTIROS TEOGOLOQLOUGS
(deg now oghida 225).

Avt 1 amopedgnom, av ot dAleg ouvOxreg, m.y. dLohv-
™S, Bepuoxpaoia, Urog *UUOTOS TEOOTITTOVOUS AXTLVO-
Boliag elval idieg, eivar ovalOYT THS CUYREVTOMONG HOL TNG
dadoouic g axtivofolriag oto ddivpa. Qg diadooun
gvvoouvue 10 URrog M mhdtog av B€lete Tov vTodoyEa Tov
pEpeL to dudhvpa. To tehevtaio dratnoeitan Tavto otabed
Ue TV xeNoN xvyedidwy amd yvahl 1 xaialio (doTe vo unv
QTOQQEOPA TNV TEOOTITTOVCO. axTIVOBoMc) otaBeQwv Ola-
otdoemv. Zto oxrjua 4.8 divetan po xupehida xou 1) Togeio
™G aXTLVOBOMOG TTOU TEPTEL O AUTHV.

QTTOAELES
and avdaxhaon

QUTWOAELES

\ / ~ omd dudyvon
=

£Beoxduewn
déoun, P

TEOOTTLTTTOVON
déoun P

Synjua 4.8: Kvyerida xar mopeia axtivopolriag

A@ov houtdv dhot oL GAAOL TaRdYOVTIES EAEYYOVTAL, 1)
amoEEOPNoN Tou dahiuaTog eival avdioyn ™G Ouyxé-
VIQWONG. SUVENMS WTOQOUUE %L €0 VO RATAOREVACOVUE
TELQOUOTIHG U0 XAUTUAN avapoods Gmov oTov dEova TmV
X €(VOIL OL YVWOTES OUYREVTRWOELS, ouviifmg oe mg/L (ppm).
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Ztov dEova TV Y ONUELHVOVTIOL OL OTTOQQOPNOELS OTTMGC
divovtal amd to 6pyavo. Autég elval og povadeg oyeTrnd
ovBaipeteg mov Suwg oto Pdbog expodlovy To TO00O0TS
™™g axtwofolriog mwov amogpogdror (v diépyetal). Zto
ROTOTEQW oYua 4.9 divetal 10 PAoUO ATOEEOPNONS TOV
vrepuayyovirou ovrtog, MnO,, nue péyloto omopeopn-
ong ota 525 nm. ¥’ autd gaivetal exiong 1 avEnon g
aoEEOPNOoNS avtig (oav avEnon Tov TYPous Tmv roQU-
PAOV) ue v avEnon g ovyxrévipmons. Aegld elvor m
avtioTolyn XROUTUAN OVOQOQEAS TOU TQEOXRVITEL ATO TLS
UETONOELS QUTES. ZNUELWOTE TN YOAUULXOTNTA TS OYEONG
7oL delyvel TNV TAjn avaloyio CUYREVTOMONS ROl ATOQ-
6pnong.

KMnO, g
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Zypjua 4.9: @doua amxoeedpnons KMnO, xar xaumwidy avapoods.
H uéronon éywe ora 525 nm

Ze mOMES meQUITAIOELS OeV YOELALETOL 1] ROUTUAN
avaQOQEAS 1 0mola AToLTEl TOVAAYLOTOV TOlO TELQANATL-
na onueia yia va yapayxel cmwotd. ®tdavel €va povo mo-
Twmo dtdhvpo avapoeds ue ovyrEviowaon Cpp, dtaheypé-
V1| €TOL OTE VO EIVAL «ROVTA» OTNV TEQLOYY| TOV OyV®-
otov, Cy. Tote elvan: Cp = Cp* (A, / Ap) 6mov A eivan
N amoeeopnon dnhady n €vdelEn tov opydvou yio TO
TEOTUTTO %O YLOL TO AYV(MOTO.

To 60yavo ®rat 1 TEYVIRY TNGS RETONOG.

"Eyxovtag natavoroel xavels Tig YEVIXES AQYEC TG
QPAOUATOUETQLOG UTOQET OYETINA EUROAOL VO ROTAVONOEL
TO ToLa Elval Ta Paond TURUOTA EVES PACUATOPMOTOUE-
TOEOU %Ol TNV atooTOA TOoU ®aBevSs. "Etol Sha ta paoua-
TOPWTOUETQO TEETEL VAL EYOVV:
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@wrooToLyelo 1 PwTORVT-
1000 1j pwtomoAdamiaocia-
otije.
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(1) wa menyn ovveyolc axtivoPoliog, 86 0QUTIS TEQLOYIS,
WLCL XOW QLo OAOUUEDX UE TNV (PAOUOTOPWTOUETOLCL.

(2) wa dudTaEn mov va emAEyeL ol ™V axTvoolio o
WOl OTEVY TTEQLOYT] WXV ®ipatog. [davind, adhd dvoxro-
Ao, Ba Mray 1) eTAOYY] EVOS UGVOU ufrous ®Vuotos. Mia
OTEVI] TEQLOYN OUmS elvon aOreT) Yot TS nuetonoels. H
OLdToEn awt) AEyeTon Hovoye®udToeas.

3) évag aviyveveng M uetalddxtng 0 omotog Oo HETATOETEL
TV QOTEW] EVEQYELDL OE NAEXTOKY] GQA OF XQONOLWWO
ofjua. Kou

4) €vo ovoTnuo RoTOYQOPNG, HOTaYQApENS 1) 1) 006V TOU
PC, 6mov Oo. #oworyoGgovTol oL avTOmOrQIOELS TOU OVL-
xveuti. Auté Ba elvor ®ow TO PACU 0TTOEEAENONGS TG
ovatog.

Ta faond autd Turjuora aodidovron dioryeouuatird oTo
mopondtm oyrjua 4.10.

il ey

i povoyoopdrogas | - : ;

=| ‘ ‘ avVLVELTIG
|:| @axroi

| |
hyvia EVIOYVTNG — €vdeikn

Synua 4.10: Aidyoauua pacuarogwtduetoov. Ta faoixd uéon tov

Zto dudyoauuo owto To delyua eivon 1o didAvua g Evo-
ong 1 omoio eEeTALETON, TOTOOETNUEVO OTNV QVTiOTOLYN HUPE-
MO pe v 1] 1Lg ommoteg ouvodeveTan To GYAVO.

Zav TINYY|, TQOXEWEVOU YLOL TO 0QUTO PACUL, YONOLUOTOL-
elto (ol om0 TIC YVWOTES Pag My viES TUEAXTWONS e VUL
BoAigeauiov.

O HoVoYEMUATOQOS ATTOTEAEITOL OTTO PAROUS 1) RABQETTES,
oYWoUES (slits) eLo6dov xaw eEGdoV wote va amoxhetovan (YU
QUTO %O OVOUATETOL RO QIATEO) avemBUUNTES OXTLVOPOMIES.
To faord Tov tuijua etvau Eva pEco dLaomoeds, To 0moio dia-
XWEICeL ™V TOAUYRWUOTIHY OXTIVOPOMIC. OE LOVOYXQMUOTIKES.
Sawv T€rown uéoa diaomopds elval Ta, TEIoUOTO 1 TaL podyua-
7a. To tehevtaio €xouv peyahiteon SLoywELOTLXY] LROVSTHTO.



O aviyvevtég eivon pwtootolyeio xat putomoldariaoia-
OTES OL OTO(OL UETATYETOVY TNV QPWTELVY] EVEQYELD, dNAON TOL
POTOVLOL TTOV (PTAVOUV OTNV ETPAVELDL TOUS, OF MAEXTOWHO
pevpa. Oplouévor pdioto d€yovror 6Tl T0 GVOUO. (POOUOLTO-
(POTOUETOIOL OPEIAETOL OTOL YONOULOTOLOVUEVL YLOL TV UETON-
o1 POTOoTOLYE(X.

Zmv ratwtépm ewmova 4.3 paivetan To o *Aaoo amd To
(POOUOTOPWTOUETOO.

- #VPELida

To gpacuaropwtoueroo Spectronic 20

To Spyoavo awtd avixer oto Aeydueva amhng d€oung
paopatopmTopetoo. To vedtepo xow oapus axolpoTepa
dpyava etvon pe Outhn d€oun -uior d€oun yuor To «TUEPAG»,
Onhadn Tov xaBapd drohim pe Gha ta dAha Tov teooTiBevTon
TNV TS ovolog Tov Ba TEOOOLOQLOTEL, RO (oL YLoL TO SELYUL.

‘Ocov apoed ot dadwaota g LETEnong, ot eivor
oxeTvd OmM]. Aoy OvVAPEL TO GQYAVO, OPHVETOL YLOL
2AToLo Ydvo va tpobepuaviel («Ceotabeil») dote va ota-
BepomonBet M mopayouevy axtvoforia. Xt ovvexeln
ewodyetal 0 SLaAUTnNg oty ®kupehida xaw yYivetow odomon
TV UNRAOV ®OPaTog. ZAgmon yivetow elte xewpoxivita eite
ovtopata. Av 1 0GQman YIVETAL YELQORIVNTA, AaupdvovTol
oL TWWES TS aroeEdgnong ®dbe 25 nm. H tayimta odow-
ong oto avtopata 6Qyovo QUOICETOL ®ow UTOQEEL Va (pTdoeL
ta 120 nm/ min. Av to 6Qyavo ouvodeUETOL 0TTG VITOAOYLOTY
autdg amofnxrevel ta amoteAéonoTa TS 0AQWONG OTY

uviun tov.
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Babuovounon @aoua-
TOPWTOUETQOV
"Eva xatdhnlo didhvpa
glvan to duypwmnov rahi-
ov, K,Cr,0,, to omoio
nepiéxel 0,06 g and ovtd
oe 1000 mL &roAdporog
mov eivon 0,005 M og O¢eli-
%6 oEv, H,SO,. Ztov miva-
%o TOLQOXAT® dlvovTal oL
TWES QmOoEEOPNONS TOU
dwohbuotog  avtol o€
nuperida 1,0 cm now Bep-
uoxpaoia 25° C.

Wifrog »duarog, amoQQo-
nm pnon
235 (eAdyioro) 0,745
257 (uéyioro) 0,864
313 (eAdgyioro) 0,291
350 (uéyioro) 0,640
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Metd pmaiver to delypa otv wupehido nou yivetan ex
vEOu 0AQWOT). ZT0 OTTAG GQYUVO ONUELMDVEL KAVEIS TOL UNKY
©UUOTOS OTTOV 1] AIoEEAPNON YiveTal LEYLOTY. ZTO OQYAVO
UE TOV VITOAOYLOTY EUpaviCeTal petd oo 2 sec, XoGVos ortol-
paimtog Yo v emeEepyaolo Twv UETONOEWV, TO QAo
ATOEEOPNONG. ZTOL TEAEVTOLOL AUTA GQYOVOL TO TEGYQOUUL
Tov VToAoyLoTH divel TOMES emTAEOV TANQOPOQIES YLOL TV
B€om noL To VYOG TV ROQUQPMV, TIC TLUES ATTOQEOPNoNS 1|
OLOTTEQOTOTNTOS KL AAAES UABNUOTIRES RO VTTOMOYLOTIRES
duvartomrec.

‘Onwg avapépnre, M mowotr avdlvon yivetor uéoa
a7td TO 1] TO WHHN RUUOTOS OTOL OO0 1) AIT0EEAPN O YIVETOL
UEyLoT). A6 autd %ol ol €WOLROUS PAOUATOOROTLROUS
nivaxeg, evromiteton 1 pvon ™g Evwons. oty moootiny
avdluon ovogEeBnue 1 Yo TS XRAUTUANG AvagpOoQdg
artd v omota ue opeuPoin foloretal 1 cuyrEVIQwon Tov
ayvootov (ogh. 234). Av dev vmdoyovv BipMoyQapLrég
TANQOPOQIES YLl TO UNKOG XKUUATOS OTO OmO{0 YiveTaL 1
uétonor, Mhadn exeivo Pe T UEYLOTH ATOQEOPNOT|, TOTE
oUTO TEOOOLORICETAL TELRAUATIXG OTTMS TOQUTAV®, OTHVY
TOLOTIXY] OVAAVON).



