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MPOAOIOz

Me to BLBALo auTo apyilel pio vEa TPOoTIABELD YL TNV OVAVEWGT KOL TOV EKOUYXPOVIOUO TWV CUYYPAUUATWY
Tou Aukelou. Avavéwan TOCO O0TO TTEPLEXOEVO OO0 Kal 0TO UDOG, WOTE va NV €lval To oXoAko BLpAlo pia
Eepn Lovo mapaBeon LEPOUC TWV YVWOEWY TTIOU CUCCWPEVUOVTOL OO TOUG ETILOTHOVEG OLWVEG TWPA.

Me €va oAU anAd Udog yivetal mpoomdbeia va 50000V oL BepeAlwdeLg apXEG TNG XnUelag kal péoa ano
napadsiypata tng kKabnuepvng {wng, WOoTE KAl TILO KATAVONTEG va yivouv Kal emntA£ov va BonBbrcouv tov
avayvwotn-padntn va avamtiiel éva KpLtiko BAEUUa yLa 6,TL cupBaivel yupw Kol LEoa TOU.

H Baowkn apyn mou akoAouBnBnke toco otnv napabeon tng Bewplag 600 Kal 6TNV EKAOYN TWV 0LOKNCEWVY
KOl TwV TPOoBANUATWY elvat OTL 0 Hadntng, amnod to didupo daokaAog-BLBALo, mpemel va pnopel va padaivel
KoL OxL Lovo va SL8AoKeTaL, va UImopel va BploKel kol OXL LOVO va ToU AEVE.

Ocov adopd tn Bewpia avtol tou PBLPAilou éywve mpoomdbela va eivol TPOCAPUOCHEVN OTLG VONTLKEG
SuvatotnTeg TwV Habntwv ou poopiletal, e€aodpalilovtag oto péyltoto Sduvato Babuod tn LeTanAacn tng
ETLOTNHOVLKAG YVwong o SL8AELUN UAN.

Mpoomadrnoape KATd To SuVaTOV VoL KOAOUBHOOULE TIC GUYXPOVEG TACELG cLYYPADNC SLEAKTLKWY BLBALWY,
péoa ota mAaiola BERata Tou SeSouévou avaAuTikoU TTPOYPALATOC.

Ma va To TTETUXOUE AUTO, OTNPLYTNKAUE:

e 3& oUyxpovn BLBAloypadia n omola mepAapPAVEL KaL EKTIOLSEUTIKA TTEPLOSLKA.

e 3£ eAKUOTIKO dwToYpadLKO UALKO TO OTOLO O€ KATIOLO TOCOOTO LKOVOTIOLEL TOV OPO TIELPALATLKY XNUELQ.

® £ LOTOPLKEC AVOPOPEC UE OKOTIO VAL KOTAAABEL 0 LaBNTHG-avayvwaoTng OTL To BaUUAGCLO AUTO OLKOSOUNUO
™G Xnueiag otnOnke and avBpwnoug apoolweévous aAAd «avOpwmvougy, LEéoa amo AABn, avilyvwiec,
arnoyontevoelc aAld Kot OpLappouc.

e Y& peydAo aplBpd twv «yvwpllels otL...» omou avadépovtal clyxpova Bépata ta onoia evllapépouv
KABe okemMTOpEVO AvBpwTo. e aUTA N xnuela sival «ev Spaoel» Kal avadelkVUETOL AV N EMLOTAKN TNG
«KGOe nuEPOC». Xwpig autd va eival «e€etaotéa UAN» eAmiloupe va ivat «OAN-TPOKANGCN» yLa TIEPALTEPW
BLBAloypadikn €peuva oe BLBALOBNKEC KaL UTTOAOYLOTEG...

H emuAdoyn Twv 0oKACEWV KAl TWV TPORANUATWY EYVE KATA TETOLO TPOTIOL WOTE VOL UTIAPXEL CUdWVIA LE TIG
SuVaTOTNTEG TWV HaBntwv Kot o Babuog duokoAiag va elval TETolog, waote va eivat duvath n e€aywyn g
andavtnong péoa amnd tn Bewpia tou BLBAlou autou.

O KOVOTIOLNTIKOG apLlOUOC TWV AOKAOEWV Kal TwV TIPOPBANUATWY €XEL OTOXO, OXL TNV eTiAucn OAwV AUTWV
péoa otnv taén, aAAA TNV TARPN TTapoxX EVOG UALKOU, WOTE HEaa atto T SNLOUPYLKT cuvepyaoia SackaAou-
pHaBntn va emtuyxavetal n mARpng adopoiwon kot eunédwaon tng UANG mou Ba SidaxBel. O mAouTtog Twv
TPOPBANUATWY KABWE KoL TWV AUUEVWY EPAPLOYWV KAVEL, VLA TOV LEGO LadnTh, eplttod kabe dAlo Bondnua.

H ocuyypapikn ouada
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FENIKO MEPOZ
OPIrANIKHZ XHMEIAZ

Ou Zto)ot

210 TEAOG TNG SLEAKTLKAG QUTAG EVOTNTAC Ba TPETEL VAL UIMOPELC:

e Na avayvwpileLg TIG OPYAVLKEG EVWOELG.

* Na attioloyeig to peyaho aplBpod opyaviKwy EVWOEWY, 0TNPL{OUEVOG
oTNV NAEKTPOVLIAKN Sour Kal To HEyEDOG TNC ATOULIKAG OKTIVOC TOU
avOpaka.

* Na talvopelg TIG opyavikéG evwoelg pe Baon: a) to €idog Twv
SECUWV IOV AVONMTUCCOVTAL METALY TWV ATOUWY Tou avBpaka B) T
Stataén tng avBpakikng aAucidag y) Tn XOpaKTnELOTIKY) opdda mou
€Xouv &) TG OLONOYEG OELPEG.

¢ Naovopalelgkatvaypadelg, o udwva ueTigodnyieglUPAC, oplopEVEG
KOLTNYOPLEG AKUKAWY OPYQAVIKWY EVWOEWV, OTtwg USpoyovavBpakwy,
oAkooAwv, alBépwv, aAdeldwv, KETOVWV Kal KapBoEUAKWY OEEWV.

* Na opilelg To GALVOUEVO TNG CUVTAKTLKAG LOOUEPELAC, VA SLOKPIVELG
Ta dadopa €idn OUVTOKTIKAG LOoopEpeLag (aAuoidag, B€ong kalt
OMOAOYNG OELPAG) Kal va avayvwpilelg t onuaoia autng otnv
avamntuén ¢ opyavikng xnUeioag. Na kataypadeLg Kot va ovoUAaleLg
TOL LOOWEPH) TIOU AVTLOTOLYOUV OE OPLOUEVO LOPLOKO TUTIO.

* No UTTOAOYILTELG TOV EUTIELPLKO TUTIO LOLG OPYOVIKNG EVWoNG, LE BAaon
TNV MOCOTLKN avAAUGK TNG.

* No urtoAoyLZELG TO LOPLAKO TUTIO HLOG OPYAVLKAC EVWONG CUVOEOVTAG
TNV TOOOTLK AVAAUGON (EUTELPLKO TUTIO) LIE TN OXETLKA HopLakr pnala
ne.




‘ET0G 0pOONUO yIa TNV OPYaVIKA
xnueia givail To 1828. Tn xpovid
ekeivn o Wohler mapaokevaoe
aTTO AVOPYAVEG TTPWTEG UAEG

TNV TTPWTN OPYAVIKH évwan,

TnVv oupia. 'ETol, KATETTECE O
HUBOG TNG {wikAg duvaung,

TTOU ATTOTEAECE TPOXOTTEDN OTIG
@IN0BOEiEC TWV XNUIKWYV YIa TN
oUvOEDN OPYAVIKWY EVWOEWV.
270 TTPpWTO dnuocicupa o Wohler
avépepe «To Un avapevouEevo
QATTOTEAECUA OTTOTEAEI
aglooNUEIWTO YEYOVOG, ETTEION
OUVIOTA TTAPABEIYPA TEXVNTAG
TTAPAYWYAG PIOG OPYAVIKAG
onAadr {wikAG ouaiag».

ATT6 10 onueio autd Eekivd

TO KEQAAAIO TNG OPYAVIKNG
ouvBeong, TTou Oev €xel TEAEIWUO
Kal atré OTTou TTapAyovTal
XINGdeC Xprioiua

TIPOIOVTA TT.X @APUAKA,
TIAQOTIKA.

2AuEpa utToAOYICETAN OTI
ouvrtiBevTal Trepitrou 300.000
EVWOEIG TO Xpovo. O Wohler

O¢ puTTopolaE va KPaThHoEl TN
XOPA TOU VIO TO UEYAAO TOU
ETTITEUYMA. 2’ £va YPAMMaO TOU
€ixe eKUOTNPEUBEL: «AloBAavoual
oav TNV KOTA TTOU €KAVE TO Auyo
Kal TTPETTEI VA TO OIOAAANTEI».
EEAGANoU TTOANEG YEVEEG POITNTWV
0104y Onkav xnNUIKA avaAuon atréd
TO BIBAIO TOU «TTOPAdEIyUaATA VIO
TNV €€doknon oTnv AVOAUTIKH
Xnueia», Tou gixe ekdOBET xwpig
Va avagQEéPETal TO OVOUA TOU

atré UTTEPPBOAIKK JETPIOPPOCUVN
«Epgavifopal xwpic 1o évoud
pou, agou o kaBévag Ba
MTTOpOUCE Va ypAwel Eva TETOIO
BiBAio» eixe Tel.
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( 1 ) FENIKO MEPOX
OPFANIKHE XHMEIAZ

(11 ) Ewooywyn otnvopyavikn Xnpueia

Opyavikn xnueia ovopaletal o KAAS0OC TNC XNUELOG TTOU HEAETA
TIC EVWOELG TOoU avBpaka. E€aipeon amoteAoUv to povoéeidio Tou
avBpaka (CO), To Sogeidlo tou avBpaka (CO,) Kat Ta avBpakikd
dAata (1. to avBpakiko acBeotio CaCo,), mou eéetdovtal otnv
avopyavn xnueia (padl pe tov C).

OL MPWTECG OPYOVLKEG EVWOELS ATOMOVWONKaAV OTLG apXEG TOU
18° alwva, TapOAo TTOU OPLOUEVEG ATl AUTEC, OTIWG TOL OAKXAPO
KOL TO OLVOTIVEUMO, ATAV YVWOTEC XLAadeg xpovia mpwv. O
TIPWTOG TIOU UEAETNOE CUCTNUATLKA TLG OPYAVLKEG EVWOELS, NTAV
0 Zoundo¢g xnuLkog Scheele (1742-1786), o omoiog aAmMOpOVWoE
TIANB0C OPYOVLKWV EVWOEWV Ao PUTIKEG Kol {WIKEG UAEC, TLY.
QTOUOVWOE TO YAAAKTLKO 0EU amo To yaAa.

Kata tn Stdpkela tou 18% awwva, oL XnULkol miotevav Oty
yla va ouvteBel pla opyavikn ouvcia, Atav anapaitntn n {wikn
éuvapun (vis vitalis), tnv omoia SlaBétouv povo ol {wvtavol
opyaviopotl. AnAadn, enikpatoloe n BitaAtotiky Fewpia, OtTL oL
ouoieg xwpilovtal og avOPYaVEG KAl OPYAVIKEG KAl OTL, LOVO O€
{wvtavol¢ opyaviououg PropoUlv va cuvteBolv oL 0pyavIKES
ouaiec. To 1828 o Wohler avakaAueg, 0Tl pia opyavikr oucia
UTopelva mopackeuacBel epyaotnplakd. AUTO TO IETUXE TuXala,
KQTA TNV TIOLPACKEUT TNG OPYAVLKNG Evwong oupia, e BEppavon
KuavikoU appwviou NH,OCN (n omnola eivat avopyavn évwaon).

NH

0 N
NH,OCN —— c=0
Kuavikéd NH,
APPWVIO oupia

And tote avole o OpOUOC TNG OpyavikKAG ouvBeong, tNng
gpyaoctnplakng SnAadn MapACKEUNC OPYOVIKWY EVWOEWY, EVW
n BtaAlotik avtiAnyn T€BnKe OpPLOTIKA OTO TMEePLOWPLO TWV
e€elifewv.

Iauepa n Sldkplon tNg XNUelag oe avopyavn Kol OPYyOVLIKN
ylvetal yla cuotnuatikoug Adyoug, TapOAo TIou OTNV TIpayUa-
TIKOTNTA OEV UTIAPXOUV OUGCLACTIKEG SLadopEG OTIC LOLOTNTEG
OPYOQVIKWYV KOl aVOPYOVWY EVWOEWV.

Inuacio TnG OpyaviKNnG XNHELaG
Eival ebkolo va Stamotwooupe OtL n {wn pog ennpedletal os
pHeYaAo BaBuo amo tnv opyavikn xnUeia. Ta tpddLua, ta pouxa,

* TO TENOS
TOY BITAAIZTIZMOY

H «BitaAiotikn Yewpiar»
SExTNKE MOAU peyado mAnyua
otav o Friedrich Wéhler
avakaAuye, to 1828, ot Eva
avopyavo aAag ntav Suvatov
vl UETATPATIEL OE ULOL OPYQAVL-
KN évwan.

Ano ta uéoa tou 190u alwva,
OA€¢ oL paptupieg auvnyo-
pouoay Katd Ti¢ «BLTaALoTt-
k¢ Yewplog», kat o Brande
Eypape, To 1848, otL «bev
elvat Suvatov va yapaytel
KOopLA KJopLOTLKT) YpauuUn
UETAEV OpYAVIKIG KO aVOopya-
vng xnueiag... Omoteadrmote
SLapopég... Ja mpémeL mpog
10 mapov va AauBavovrat un’
oYLV amAwe yLo ekmadeuTL-
KOUG Adyouc».

H xnueia onuepa eivat
evorotnuévn. OL (6LeG apyEc
JToU SLEMTOUVV TIC AMAOUCTEPES
QVOPYQVEG EVWUTELG LOXUOUV
KO YLoL TUG TTLO TTEPLTTAOKEG
0PYQVIKEG EVWOELG. TO UOVO
LOLAUTEPO XAPAKTNPLOTLKO TWV
0pPYQaVIKWY EVWOEWV Elval OTL
OA€EG TEPLEXOUV TO OTOLYE(D
Tou avipaka. Map’ oAa auta
n Stakpton UETAEL OPYaVIKIG
KoL avopyavng xnuelag, n
ornola apyLOE yLa LoToPL-
KoUG Adyoug, SLatnpei «tnv
TIPQKTLKI) EVKOALQ TNG... YLl
TNV MEPAUTEPW TTPO0S0 TWV
HoINTWV».

Andonaoua ano Opyavikn
Xnueia topoc |
John McMurry

Ta Baoikd CUCTATIKA TWV TPO-
QlUWV Elval opyavIKEG OUTLEG



1 0 Teviko uépog

o GAPUAKA, TO KAUOLUO, TA OTMOPPUTIOVTLKA, TO KAAAUVTIKA, Ta
EVTOMOKTOVA, TO TAQOTIKA Kal tooa aAAa, ival otn Bacn Toug
OPYQVLIKEG EVWOELG KaL N €EEALEN TOUG €lval avTIKEIHEVO LEAETNG
TNG OPYQAVLKAG XNHELQG.

Ac SoUpe Opwg pepka mapodeiypata. Ta teAsutala xpovia
€XOUV Yivel pllkEG UETAPBOAEG OTn Statpopn e TIG CUYXPOVEG
HEBOSOUC TAPOOKEUNG, OUVTIAPNONG KOL Tumomoinong Twv
tpodipwy. Akopa pedetnOnke n Opemtikn afla Twv Tpodipwy Kat
avakaAUdOnkav oL BLITapives KatL n XpnNoLUOTNTA TOUC.

MeyaAn mpoodog €xeL yivel koL otnv evéuupaoia pe TNV
ovaKAAUP N CUVOETIKWY UKWV, OTIWE TO VALAOV KOlL TO GUVOETIKO
HETAEL. EupUTata XpnoLuomnoloUvTal CHUEPA TA TEXVNTA SEpuaTta,
oL TeXVNTEG BadEC Kal T CUVOETIKA VAT, LEYAANG AVTOXNG KoL
TLOLKLALOLC.

TNV tatpikn, véa dapuoka Kol Veeg LEBodoL EpyaoTnpLaKWY
oVOAUCEWV £XOUV BEATLWOEL ONUAVTIKA TNV IpodUAaln, Stayvwon
Kal Bepamneia Twv acBevelwv.

Auta, aA\a kal 6ca Ba pnopoloe va anaplBunosl o kabévag
HOG Omo TNV KOONUEPLWVH TOU EUTELPlA, KAVOUV TNV OPYOVLKA
XNUELa Evav amd Toug Lo avantuypévoug KAAdoug tng xnUeiag,
He edapUOyEG 0T XNUELa Tpodlpwy, TN GAPUAKEUTIKA XNUELQ, TN
Bloxnueia, Tn xNUela TOAUUEPWY, TNV TETPOXNHUELQ K.QL.

Marti o avBpakag Eexwpilet

OL opyavikég evwoelg Tou €xouv PpeBel otn dlvon R €xouv

TIOPOLOKEVOOTEL OTA EPYACTI LA LEXPL ONUEPQ EIVAL TIEPLOCOTEPEG

oo 12.000.000, svw ol avOPYaVEC EVWOELG €lval Tepimou

1.000.000, petda to MARBOC TWV EVWOEWV TOU TUPLTIOU TIOU

TIAPAOKEVAOTNKAV TO TEAEUTALO XPOVLA.

Matlt opwe o avbpakag ival tooo 8laitepog; MNoarti Eexwpilel
arno ta AAAa otolxeia tou meplodikol Tivaka; Mou odeiletal n
LKOVOTNTA TOU AvOpaKa vor oXnNUATI{EL TOOEG TTOAAEC EVWOELG;

O avOpakag £xel Ta £€N¢ SLaitepa XOPAKTNPLOTLKA:

o Aiadétel téooepa  povnpn (Uovaxilkd) nAekTpovia OtV
efwteplkn Tou otfada 1, omweg ouvnBwWC AEUE, EXEL TECTEPLS
povadec ouyyeévelag (mou oupPoAilovral pe pia mavAa
n kaBeula). M’ outd pmopel vo evwbBel pe atopa AAAwWV
otolelwv (ouvnBéotepa eival ta H, O, N, S, aloydva) i pe
aA\a atopa avBOpaka. Etol, oxnuatilel anAEg evwoelg (.. Ue
€va atopo dvOpaka) i MOAUTAOKEG eVWOELG (m.X. Ue SekAadeg
SloekatoppUpLla atopa avbpakay).

* ExelL uikpn aroptkn aktiva yU autd oxnuatilel otabepoug
OpOLOTIOALKOUG Seopol¢ (ta kowa Telyn nAektpoviwv ou-
yKpatouvtal Loxupd, €meldn €ival kovtd oTov Tuprnva Tou
OTOMOU TOU avBpaka).

Eniong ta atopa tou avOpaka pmopel va cuvdeBolv pHeTal Toug

HE amAd, SUTAG | TPUTAG Seopd, Oomwe dailvetal ota enMOPevVA

napadeiypota:

Qapuaka, Kavoua, Autavti-
Ko kat ToAAa aAda mpoiovra
KaINUEPLVIG xpriong otnv
Umnpeaia TNG 0PYaVIKNG
Xnueiog.

HAektpoviakr 6oun C kat Si
L(24)
Si(2,84)



1 1 leviko pépog
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e OL eVwOoeLg oTIC omolec oAa ta datoua avipaka cuvdEovtal
UETAEU TOUC UE artAoU¢ Seauouc Aéyovtal KOPEOUEVES. OL EVWOELS
oTI¢ omoie¢c SUo TouAdytoTov atoua avipaka cuvOeovTol UETAEY
TOUC UE SUTTAO 1) TPUTAO 0O AEyovTal AKOPEOTE.

HH
H-|C-C|-O-H

H H

H Kopeopéveg
H-(:Z-(|Z=O

HH

Na onuelwBel otL kat n §gUTePN €vwaon, 0TO MAPATAVW TAALOLO,
XOpaKTNPLleTal Kopeouévn, emeldr T ATOMA Tou avBpaka
ouvbéovtal pe omAd 6e0pd OTO POpLO TNG €vwong. O SUTAOG
6e0pbG SnAadn peTaty avBpaka kal ofuyovou eV K UETPAEL» yla
TO XOPAKTNPLOUO TNG Evwonc. AvtiBeta, n évwaon mou avaypadetal
TIAPAKATW XapoKTNPLlETOL AKOPEDTN, EMELON HETAED TWV ATOUWV
avBpaka umapxel Evag SUTAOg deopoc.

H-$=IC-CI : AKOpeoTn
HH

(12) Ta§wounon opyavikwv
EVWOEWV - OMONOYEG GELPEG

Elvalr ¢avepo, OtL n Taglvopnon Twv Opyavikwy eVWOEWV gival
anapaitnTn, WoTe va SLeUKOAUVOEL N HEAETN TOU peyGAoU auToU
MANBouG Twv evwoswv. H taglvounon auti Umopel va yivel pe
Sdladopa kpitnpla:

1. Me Bdon 1o €ibo¢ twv deouwv nou avantuocoovral UeETAEU TWV
aTouwv avipaka

Kat" autd tov TPOTO Ol OpYaVvIKEG evwoel Slakpivovtal o€
KOPEOUEVEG KOl OKOPEOTEC. TN AOYLKN OQUTAG TNG TAflvOUNONG
€xoupe NdN avadepbel o’ autd otnv MponyoUEVN EVOTNTA.
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2. Mg Baon tov Tpono oUveEoNS TwWV aTOUWV avIpaKka UETaéU
tou¢ (Stataén avIpakiknc aAvoidoag)

Ytov akOAouBo mivaka dailvetal n Taflvopncn TwV 0pYaVIKWY EVWOEWV
pe Baon to teAeutaio autd kpLTiplo:

MINAKAZ 1.1 Taflvopnon opyavikwy EVWOEWY avaloya
UE TN nopdn g avOpakikng aAucidog

OPTANIKEZ ENQZEIZ
1

| |
AKYKAEZ KYK{\IKEZ

IZOK¢K/\IKEZ

APQMATIKEZ AAEIKYKAIKEZ

ETEPOKYKAIKEZ

® AKUKAEG ovoualoual oL EVWOELC OTLG OTTOLEC T ATOUN TOU avipaka
evwvovtal o€ evFeia n dtakAadiouévn avipakikn aAvoida. Ot eVWOeLg
aUTEG ovoualovtal aAslpatikés (1 Atmapég), ylati ta Ainn nepléyouv
EVWOELG auToU Tov gibouc. ..

HHH b L ;
]
H-CI:-(IZ-C-C-H , H-(;,—(I:—C — |
) |
H
HHHH HH H-CI:-H
H

2XHMA 1.1 Aneikovion
UE LOPLOKO UOVTEAD TOU
atdavikoU o&€og (oétkou
oééog), mou eivat pia
GKUKAN Kopeouévn opya-
vIKr évwon

* KukAikég ovoualovtal oL EVWOELC OTO UOPLO TWV OMOLwV UTTAPXEL
évacg toudaytotov SaktuAtog, SnAadn oxnuartiletal kAsiotn aAvoida.

® |oOKUKALKEG ovoualovTal Ol KUKALKEG EVWUOELG OTLC OTTOLEC 0 SAKTUALOG
OXNUATIIETAL ATTOKAELOTIKA KoL UOVO OO ATOUO AVIPOKaL.
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® ETEPOKUKALKEG ovoualovTol Ol KUKALKEG EVWOELC OTIC OTTOIEC O
SaKTUALOG oxnuaTtiletotl Oyt UOVo amo atoua aviooka, aldd kot
arno atouo cAdov otoiyeiov, cuvnBwc O, N.

H,C——CH

2

H,C——CH

2 2

HZC\ /cH2 HZC\ /CH2
CH N

2

H
[OOKUKAIKEG EtepokukAikég

e Apwuartikéc ovoualovtol (ouvndwc) ol KUKALKEC EVWOELG TTOU
TIEPLEYOUV ToUAayLoToV Eva Bev{oAiko dakTuAlo.

O BevloAkog SakTUALOG o€ pia amAovuaotatn (Ot kot Tooo akplpn)
neplypadn, elvat évag e€apeAng SakTtUALOC aTOUwWY AvOpaka oTov
omolo eVAAAAOCOVTAL CUVEXWC EVaC ATTAOG UE Eva SUTAO Se0O.

2XHMA 1.2 H aomipivn (aketuAooaAukiAiko ou) eival pio apwuatikn EVvworn, onws
PaiVETAL OE LOPLAKO LOVTEAO TNG.

* AAstkUKALKEG ovopalovTal OAEC Ol N APWHOTLKEG LOOKUKALKEG
EVWOELC.

3. Ta&wvounon ue Baon tn xapakTnplotikn ouada rmouv Bpioketal
OTO UOPLO TNG EVWONG

Avaloya pe To €160¢ TNG XAPOKTNPLOTIKAG OUAdaG TTou €xeL uia
€Vwon, N €vwon KatataoosTal oe S1AdopPEC KATNYOPLEG, YVWOTEC
w¢ ynuikég taetg. OL omoudaldtepeg am’ AUTEG ekTiBevtal oTov
TP OoKATW Tivaka:

o XAPAKTHPIZTIKH OMAAA
LULOG OPYQVIKNG EVWONG Elval
EVOL ATOUO 1) EVa CUYKPOTNUA
atopwv, n orola mpoabidet
TLG XOPOAKTNPLOTIKEG LOLOTNTES
o€ ula évwon.
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MINAKAZ 1.2 XapakTnpPIOTIKEG OUADES

Opada Ovopa opddag XnUIkA TN
-OH udpo&uAio AANKOOAEZ
-CH=0 aAdeldouada ANAEYAES
'C:C=O KETOVOGDdQ KETONEZ
-COOH KapRogUAIo KAPBO=YAIKA O=EA
-C-O-C- aiBepoudda AIGEPEZX
-CO0C- €oTEPONGOQ EXTEPEX

otnv évwon Trepiéxetal | YAPOITONANGOPAKAX

povo C kai H

4. Taélvounon twv opyavikwv eVWOswV UE Bdon Tic ouoAoyeg
OELPES

OuOAOYEG OELPEG

MNa tnv amAoUOoTEUCN KOl OUOTNUOTLIKA HEAETN TWV OPYAVIKWY
EVWOEWV, Ol OPYAVLIKEG EVWOELG TOELVOLOUVTAL OE OOAOYEG OELPEC.
® OudAoyn oelpad ovoudleTal Eva OUVOAO OPYaVIKWY EVWOEWV,
Twv onolwv ta UEAN (OpyavIKES evwaoeLg) Exouv ta €€N¢ KoLvd
XOPOAKTNPLOTIKA:

1. Exouv tov (810 yeVIKO LopLaKO TUTTO.

2. OAa ta uéAn €youv avaldoyn ouvtaén kot mepLéyouv tnv (Sia
XOPAKTNPLOTIKA opuada.

3. Exouv mapOuUoLEG XNULKEG LOLOTNTEG, KAV WG N XNULKA
OUUTTEPLPOPA TOUC EEaPTATAL oo TN ouvTaén Tou Uopiou Kal
TLC XOPOAKTNPLOTIKEG OUASEG.

4. Ot puotkéc Toug 1610tnTeC uetaBaAlovrat avaioya
UE TN OXETIKN popLakr Toug udda (M ) kaw tn 9eon tng
XOPAKTNPLOTIKAG OUddag.

5. Exouv mapOLoLEC MOPAOKEVEC.

6. Kade uédoc Stapépel amo to mponyoUUEVO Kol TO EMOUEVO TOU
kata tnv opdada -CH -

2TOV MOPAKATW Tivaka S1vovTal LEPLKES ATIO TIG ONUAVTLKOTEPEG
OUOAOYEC OELPEC.
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MINAKAZ 1.3 XapaktnpioTikd TTapadeiyuata oJoAdywv oEIpwy

levik6g OpoéAoyn osipd Napadeiyua / 6vopa
M.T.
CH,., AAKANIA v21 CH,CH,CH,
TIPOTTAVIO
CH,, AAKENIA v 22 CH,CH=CHCH,
2-BouTtévio
AAKINIA v 22 CH,CH,CH,C=CH
CH, ., 1-revrivio
AAKAAIENIA v 23 CH,=CHCH=CH,
1,3-BouTadiévio
CH,.X AAKYAAAOTONIAIA — v21 CH,CH,CH,|
1-1LWOOTTPOTTAVIO
KOPEZMENEX CH,CH,CH(OH)CH,
MONOZOENEIZ 2-Boutavoin
CH,,.,0 AAKOOAEZX (R-OH) v 21
KOPEZMENOI
, CH,-O-CH,CH,
MONOAIGEPEZ (R-O-R )>2 aiBulopeBulaiBépag i
V= peBoguaiBavio
KOPEZMENEZ AAAEYAEX CH,CHO aiBavén
CH, O (RCHO) v21
KOPEZMENEZ KETONEZ CH,CH,COCH,CH,
3-Trevravovn
(R-CO-R") v 23
KOPEZMENA CH.CH.COOH
CH,0, MONOKAPBOZ=YAIKA TIPOTIQVIKG OEU
OZ=EA (RCOOH) v 21
EXTEPEZ (RCOOR") v=22 CH,COOCH,
a1Bavikég peBuleoTépag

( 13 ) OvopatoAoyia AKUKAWV
OPYOLVLKWV EVWOEWV

Me 10 S1eBVEC auoTnua ovopatoloyiag tng IUPAC, oL opyavikEG
EVWOELG ovopalovtal Pe ovopata mou Selxvouv Tn XNULKA Toug
ouvtaén. H ovopaoia pLog akukAngG Le cuvexn avBpakikr aAuvcida
€VWOoNC, TIPOKUTTEL amd TO cuvOUAOUO TPLWV CUVOETIKWY. To
TPWTO OUVOETLKO Seiyvel Tov aplOud Twv atouwv avBpaka TG

H pi¢a R- (Radical) ovoua-
Zetat aAKUALO KOl EXEL TO
VEVIKO TUTTO

CHypr (BAéme oeAiba 18).

u

o OL ECTEPEG UE TUTTO:
RCOOR' eival ectépeg kKope-
OuUEVWV povokapBoéudikwy
0EEWV UE KOPEOUEVEG LLOVO-
o09eveic aAkoOAEG.
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avBpakikn¢ ahucidag, To SeUTEPO AV N Evwon €lval KOPETHEVN N
OKOPEODTN UE EVav I TEPLOCOTEPOUG SUTAOUC 1) TpUTAoUC SeGOUC
KoL TO TPLTO O€ ToLa KaTnyopla EVWOEWY aVAKEL N Evwon.

MINAKAZX 1.4 Baoikoi kavoveg ovopaTtoloyiag
o oUVOETIKO B" ouvleTIKO Y ouveeTIKO
1 dtopo C: peb- KOpeOouEVN Evwon: -av- Y®poyovavepakeg: -10
2 datopa C: aib- akopeoTn pe 1 6.0.: -ev- AANKOOAEG: -0AN
3 atoupa C: mpom- | oképeotn pe 1 1.5.: -1v- AMNOelideg: -aAn
4 atoua C: Bour- akopeoTn e 2 6.0.: -Olev- Ketoveg: -ovn
5 atoua C: mevr- KapBogUAIKG o&éa:
6 atopa C: &- -IKG oéU
K.O.K.

ITn ouvéxela Sdivoupe mapadeiypata epopUOYRS TWV TOPATIAVW
Kavovwv ovopatoloyiog, maipvovta¢ wg PAcn TO OGUVIAKTLKO
TUTIO TWV EVWOEWV. ZEKWVAUE TPWTO UE EVWOEL TWV OTOIWV T
atopa avBpaka oxnuatilovv eubuypappn avpakikn aluvcida Kot
akoAouBouv napadeiypata evwoewv pe StakAadlopévn aluaoida.

1. ENQZEIZ ME EYOYTPAMMH ANOPAKIKH AAYZIAA

e
H-C-C-C-H i CH,CH,CH,
HHH

O 6eUTEPOC TUTOC TTOU €lval KAl AUTOG CUVTOKTLKOG, SeiXVeL TOV
TPOTO CUVOEDNC TWV ATOUWY HETAEL TOUC, KAl LAALOTA, ElvaL TILO
€UXPNOTOC (CUUMTUYUEVOC OUVTAKTIKOG TUMTOC). H ovopaoia tng
€VWaoNnG MPOKUTTEL WG EENG:

‘Exel 3 atopa C: mpor-

Eival kopeopévn: -av-

EivalL udpoyovavBpakag: -to

AnAadn, mponavio.

B. “CH,*CH,2CH,='CH,

‘ExeL 4 dtopa C: Bout-
Exel 1 SUTAO Seopo: -gv-
Eival udpoyovavBpakac: -to

o Jtaduog otn dnutoupyia
ToU SLEVVOUG OUCTHUATOG
ovouatoAoyiac ntav to
OUVESPLO TTIOU 0PYAVWOE N
IUPAC (International Union of
Pure and Applied Chemistry)
10 1947.

270 oUVESpPLO aUTO KaDie-
pwOnke éva eviaio ouotnua
SLevoug ovouatoloyiog Twv
OPYQAVIKWY EVWOEWV, TO
omolo ovoualetat SLeGVEG
ouotnua ovouatoloyiag tng
IUPAC. To €pyo tn¢ 6tevoug
autr¢ opyavwang (IUPAC)
ouVvex(leTaL UExPL oNUEPQ,
Sivovrag kade T000 VEEG
o0bénylec yta tnv evpudun
Aettoupyla Tou cuoTHUATOG
ovouatoAoyiacg mou ExeL tpo-
TE(VEL (T.X. OVOUQOIEC VEWV
OPYQAVIKWY EVWOEWV).

® JUVTQKTLKOG TUTTOG: Elvalt
0 TUTTOG TToU SELXVEL TWG
ouvbEovTal To ATOUA TWV
otolyelwvy ato UopLo TG
E&vwaong oto eninedo.
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O SutAo¢ eopog eivat otn Béon: 1
AnAadn, n ovopaoia tng évwong sivat: 1-Boutévio.

* H apidunon tn¢ avipakiknc aAvoidac apyilel amo tnv akpn mou
elvat 1o kovta oto SUmAo 6ol 1 yevika otov moAAanAo Seouo.

V- | "CH,-“CH,-*CH,CH-'CH,
OH

‘ExeL 5 dtopa C: mevr-

Elval kopeopévn: -av-

Elvat aAkoOAn: -o0An.

H xapaktnplotikn opdda -OH Bploketal otn B€on 2.

AnAadn n ovopaoia tng Evwong eivat: 2-tevrtavoAn.

® H apidunon tn¢ avipakiknc aAvoibac apyilel arno tnv akpn mou
glval mo kovtd otov avipoaka, OoU TEPLEXEL T XOPAKTNPLOTLKNA
ouada.

5. | CH,CH,CHO

‘ExeL 3 dtopa C: mporm-

Eival kopeopuévn: -av-

Elval aAdelidn: -aAn.

Apa n ovopaocia tng évwong eival: mporavaAn.

ESw va mapatnpriooupe OTL, av n Xapaktnplotiki opada (XO)
elval povooBevng kat €xeL avBpaka, omwg n aAdeidopada -CHO
N 1o kapBofUAo -COOH, tote n apibunon tng euBLYpPAUUNG
aAuvoidag apyilel mavta amd Tov AvOpaka TNG XOPAKTNPLOTIKNAG
autng opadag (Béon 1). N auto dev xpeldaletal oTnV MEPLTTWON
autn va kaBopiletal n B£on tng XO.

CH,=CHCHCH,
OH

H évwon ovopaletal 3-Boutev-2-0An.

H apiBunon apxilel and to akpo TG aAucidag mou lval Mo Kovtd
OTNn XOPAKTNPLOTIKA opada Kal n B€on Tn¢ opadag onUelwveTal
TPLV Ao TO TPito oUVOETIKO TNG ovopaciag tng Evwonc.

OT. |CH=CCH,COOH

H évwon ovopdletal 3-Boutiviko oéu.

Ae xpelraletal va kabBoplotel n B€on TNG XOPAKTNPLOTLKAG opadag
-COOH, vylati Omwg £€XOUMPE TAPOTNPNOEL, O AvOpaKag TOU
kapBo&uliou eival mavtote otn Béon 1.

Juvoyilovtag Loxvouv ot €€n¢ kavovag IUPAC:

® Av n EVwon MEPLEXEL XAPAKTNPLOTIKN opdda kat ToAAartAo Seoud,
tote n Jéon touc¢ xapaktnpiletor pe apuduou¢ mou umaivouv
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yloe Uev tov moAAamAd Seouo otnv apxn Tou ovouatog, yio 6 n

XOPOKTNPLOTIKY opuada, mpLv To TPiTo CUVIETIKO TNC EVWONG.

e O ouadec -COOH kot -CH=0 katadauBavouv navra ™ deon 1 g
avOpakikn¢ alvoibacg, yi’ auto be xpelaletal o KaBopLouog tng
Uéonc touc.

2. ENQZEIZ ME AIAKAAAIZMENH AAYZIAA

MpLv MPOXWPHOOULE OTNV OVOLATOAOYLO EVWOEWV e SLaKAASLIOPEVN
avBpakikr aAvacida, Oa mpémnel va yvwpilou e Toug €1 ¢ kavoveg [U-
PAC:
® HkUptla aAucibo meptAauBavel To MEPLOTOTEPO ATOUN AVIPOKA KO
TG TIEPLOOOTEPEC XUPOAKTNPLOTIKEC OUASEC Kat toAAarmAouc¢ deauoug.
e Ot StakAadwoelc eivat ouvvndwe aAkUAla, dnAadn pilec mou
TIPOKUTTTOUVY, OTQV amo éva uopto aAkaviou (CH, ) apaipgoovue
eva atopo udpoyovou. Ta aAkuAia exouvto yevikoturo C H, | . Exouv
uia povada ouyyévelag kat oupuBoAifovral ue R-. Ta amdovotepa
aAkUAwa givat to CH - peduAio kat to CH,CH - aufuAio.
e Ta oviuata twv SlAKAQAOSWOEWV MPOTAOOOVTAL TOU KUPLWC
ovouatocg, ue aApabntikn oewpa, Ue aptduouc mou kadopilouv TiC
Uéoelc touc (av eivat Suvatég mepLooOTEPEG Ao Ui BEOELC).
® Av urtapyouV (6LeC SLakAASWOELG, TOTE avapEPovTaL OUadLKA Kal
UITPOOTA OTO OVOUd TOUG Urtaivel aptduntiko (6t-, tpt-, K.Am.) mou
Seiyvel to mAndoc Touc.
AlvoUE XOPAKTNPLOTLKA Ttapadelypata yla tTnv EUnEdSwaon Twv
TIAPOTIAVW KOVOVWV.

1CH~,,-2(|3H-3CH2-“CH3 2-pegbuhoBouTdvio
CH

a.
3

H piZa CH,- peBUAio amotelel SltakAadwon TG KUPLAG AVOPOKLKAG

aAvoidag. H apiBunon apyilel anod tnv apxn tg kuplag (eubeiag)

aAuvaoidag rou eivatl mo kovtd otn dtakAadwon. Opwe, Ba mpenet va

yvwpilouus,
e Av n évwon €xeL xapaktnplotiky ouada (XO) kat moAAamAo
beauo (M4) kat dtakAadwon (4), Tote apyilovue tnv apidunon tng
avipakikn¢ aAvoibac amd to akpaio ekeivo atouo avipaka mou
elvat nmAnotéatepo otn XO. Av n évwaon bev €xel XO n ta akpaia
artoua avipaka amnéyouv e€icou amo ™ XO, t0te apxilouue TtV
apidunon and tov avipaka tov mAnaoileatepo otov 1A. TeAog, av n
Evwan bev gxeL oute A oute XO, tote apyilovue tnv apidunon ano
TO dtouo ToU avipaka tov mAnoléatepo otn A.

AnAadn katd tnv apibunon plag dtakAadlopévng aluoidag n oepa

npotepaLoTnTag eivat: XO > MA > A.

‘EtoL €xoupe,

B. CH3CH2C|:HCH2(|:HCH3 2,4-d1peBuhoetavio
CH, CH

3

3
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CH,CHCH,CH,OH
Y- | 3-pebulo-1-Boutavoin
CH,
5. CHsfHCHZCH3 2-yAwpoBoutavio
Cl

e Ta adoyova (Cl-, Br-, F-, I-) taBalovrat we dtakAadwoelg, SnAadn
TQ OVOUATA TOUC UMaivouV oav mPOJeUa TOU KUPIOU OVOUXTOG.

5CH,5C=‘C-CH,?CH=CH,

CH, Cl 4-xAwpo-5-peBulo-1,4-e€adLévio

1l
oT.| CH,CH,CHCCH,
| 3-peBulo-2-mevtavovn
CH

3

. | CH,=C-CH,CHCH,
4-puebulo-4-mevtev-2-0An

CH, OH

( 1.4 ) loopépela

* JoouEpELa Elval TO PALVOUEVO KATA TO 0rtoio SU0 N MEPLOCOTEPES
EVWOELC LUE TOV (BLO LUOPLAKO TUTTO EXOUV SLAPOPEC OTLC LOLOTNTEC TOUC
(PUOLKEG 1) XNULKEC). AUTO o@eileTal, gite oTn SLapopeTikn Stataén
TWV atopwv avipaka oto eminedo (CUVTAKTIK) LOOUEPELA), EiTE
otn SLaopeTikn Stataén Twv ATOUWY OTO YWPO (OTEPEOICOUEPELQ).

ATo TG SU0 AUTEG KaTnyopieg Ba pag amacoANOEL LOVO N CUVTOKTLKN
LOOMEPELQL.

Mia evwon mou €xeL poplakd tumo CH =~ €xel 6Uo Suvatoug
OUVTOKTLKOUG TUTIOUG.
a. CH,CH,CH,CH_ Boutdvio B. CH3|CHCH3 puebulompomnavio

CH

3
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H ouvtoktik loopépela Slakpivetal oe Loopépela aluoidag,
LOOUEPELO BEONG KO LOOUEPELD OUOAOYNG OELPAG.

e Joouépela aAvoidbac ovoualetar Eva  €(50C OUVTOKTIKNAC
LOOUEPELNG, TIOU OQEIAETOL OTO OLAPOPETIKO TPOMO OUVEEONC
(6Lataéng) twv atouwv avipaka oTo UOPLO TWV LOOUEPWY EVWOTEWV.

Ac¢ Soupe yla mapAdelypa TA LOOPEPN HE HOPLAKO TUTO
C,H,,- H évwon autr gxet yeviko tomo CH, ., eival dnhadn
aAkavio. Ta TEVIE ATOMO AvOpoKa UTOPEL va oXnUATICOUV
TPELG dladopeTikég avOpakikég aluoideg, pia suBeia kol Svo
SlakAadLopéveg:

N
-C-C-C-C-C- (1)
(I
L[]
555 @
| -C-
-C- |
Lol
coG B
-C-

JUUMANPWVOULE TIC LOVASEC OUYYVEVELOG UE H KoL €XOUUE TQ
Tpla LoopEPN:

CH,CH,CH,CH_CH, TLEVTAVLO
CH,CH,CHCH, pebuloPoutavio
CH,
¢H,
CH,CCH, Siuebulomponavio
CH

3

Napatipnon: Otav n Béon ¢ dtakAadwaong eivatl povadikn,
TOTE UmopoU e va nmapadeipoupe Tov aplOud mou kabopilel tn
B€on tng.

o Joouépeia 9éong ovoudaletar Eva €(50¢ OUVTAKTIKNAC
LOOUEPELAG TOU o@eiAetal otn Olaopetiky Y€on uLag
XOPAKTNPLOTIKAG ouadac i evoc moAAamAou deouou ota puopla
TWV LOOUEPWVY EVWOEWV.

Ac SoUpe ylo mapAadelya T AKUKAQ LOOUEPN UE LOPLAKO TUTIO
C,H, H évwon auth gxet to yeviko tomo CH, , eivat dnhadn
aAkévio. Mpadoupe Tig Suvatég avBpakikeég aluoideg

-C-C-C-C- -C-C-C-
C
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TomoBetoUpe 1o SUMAG Se0pO Ot OAeG TIG SUVATEG SLOPOPETLKEG
B€0€ELG KOL CUMTTANPWVOULLE HE TA ATOUA Tou H Ttou Aelmouv.

C-C-C=C—> CH,CH,CH=CH, 1-Boutévio

C-C=C-C —> CH,CH=CHCH, 2-Boutévio

C-|C=C — CH3CI=CH2 pebulompomnévio
c CH

3
e |oouEpelar ouoAoyng oelpdc ovoualetol Eva €(50C CUVTAKTIKIC
LOOUEPELAC TTOU EUPAVIJOUV EVWOELS TTOU AVHKOUV OE SLAPOPETIKEC
OUOAOYEC OELPE.

Ac 6oUpe yla TapASELYUO TIG LOOUEPELC EVWOELG E HOPLAKO TUTIO
C,H,O.

H évwon égxel yeviko tmno CH, O. 2to yeviké tomo CH, O
QVTLOTOLXOUV OL KOPECUEVEG povoobeveis alkooAeg, (C H

L., OH) Ko
oL kopeopévol alBepeg (CH OCH ). Me tpla dtopa davOpaka

i i R )\, 2A+1 N 2u+l
€XOUUE Hia povo avOpakikn aAvoida:
c-Cc-C
Baloupe to -OH o¢ kdBe duvatn B€on kal £€XOUUE TIG AAKOOAEG:
CH,-CH,-CH,OH 1-mpomavoin
CH3-C|H-CH3 2-mpomavoAn
OH

Av tornodetiooupe to - O - avaueoca oe dU0 Atopa AavOpoka,
oxnpatifovtat ot aBepeg. ESw n B€on givar povo pia: CH,-O-CH,-CH,
Kal o alBépag ovopaletal atBulopebBuloalBépag. Andadn, mpwta
Silvoupue ta ovopata Twv dUVo aAKUALWY Kot aAdafnTikr cepd Kot
akoAouBel n AéEn abépac.

AAN\EG TEPLUTTWOELG LOOUEPELAG OOAOYNG CELPAG Elval:

aASeilidec CH,  -C=0
o v 2v+1|l| }CAHZAO
KETOVEC Cszv+1'|C=O
CuH2u+1
oéea CH,,.,COOH
, C)\HZ)\OZ
E0TEPEG CHCOOCH, .,

Mo mapddelypa, oto poplakd turo C,H, 0, avTiloToXoUV OL LOOUEPELG
EVWOELC:

CH,COOH aiBaviko o0&y kat

HCOOCH, peBavikdg pebuleotepag.

y. AXkivia } CH,,
AAkadLevia

Mo mapddelypa, oto poplako tomo CH, aviiotolyolv oL Lloopepeig

EVWOELC:

CH_C=CH mtportivio kat

CH_=C=CH, mpomadiévio.
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(ﬂapo’t&etyya 1.1 )

No Bpebolv Ol GUVTAKTIKOL TUTIOL TwV KAPBOVUALKWY EVWOEWV HE
Hoplaxo tomo C,H,0.

AMANTHZH
Y’ auTO TOV TUTO QAVTLOTOLXOUV oL aASeU&EG KAl OL KETOVEG, OMOTE
€XOUUE:

ANSeilibec: H H
o ~c=0 ~>c=0
/s CH,CH
CH,CH,CH, C|)H3
BouTavaAn
peBuAoTTpoTTAVAAN
CH3\
, C=0
Ketoveg: e
CH,CH,
Boutavoévn
Epapuoyn

Na BpeBouv ol CUVTAKTLKOL TUTOL TWV KAPBOVUALKWY EVWOEWV WE
Hoplako tomo CH,O.

(1.5) AvAAuon TWV OPYOAVLKWY EVWCEWV

MOLOTLKA KOl TOCOTLKN OTOLXELOKA AVAAUGN

H xnukn availuon elvol To cUVOAO TWV EPYACLWV TIOU yivovTtal yLa
TOV POCSLOPLOPO TNG XNHULKAC cuoTtaonG pLag €vwong. H xnuuwkn
avaAluon mePAOUBAVEL TNV TIOLOTLKA KOL TIOOOTLKH OTOLXELOKN
avaAuon. H moloTik avaAuon JoG ETILTPETEL VAL TTPOOSLOPLoOUE Ta
oTolxela mou TepLEXovTal oTnV €vwon. Me TNV TTOOOTIK avAaAuaon
npoodlopilovtat ol LAeG TWV OTOLXELWY TTOU TTEPLEXOVTOL OE OPLOUEVN
pala TG évwong Kal ar’ auTEC N EKOTOOTLALO TIEPLEKTIKOTNTA TNG
€vwong os kaBe otolyeio.

OL OpYQVLIKEG EVWOELG TIEPLEXOUV OAeG AvOpaka, oXxedOv OAeg
u8pPOoYOVO, OL TIEPLOCOTEPEG 0EUYOVO Kol TIOAAEG alwto. EKTOG amo
TO TECOEPQ QUTA OTOLXE(O, OPKETEC OPYAVIKEC EVWOELG TIEPLEXOUV
aAoyovo, Beio kal o€ HLKPOTEPO TTOCOOTO P, Fe, Mg kal aAAa otolxeia.

Avixveuon C kat H

H «ayvwotn» ouoia, adol kabaplotel and kabe EEvn mpoopelén
Bepuaivetal oe SoKIHAOTIKO cwAnva pe moootnta ofewdiou Cu(ll),
CuO. Av urtapyxet C, autdg kaiyetal tpog CO,, To omnoio StaBiBdletal
oe owAfva ToU TEPLEXEL Slauyeg akopeoto SiaAuua Ca(OH),
onodte oxnuoatifetar adidAuto CaCo, (umo popdn BoAwpatog). H
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napoucia BoAwpatog eival €voelEn OTL n Evwaon TEPLEXEL AvOpaKaL.
Ot avtidpaoelg mou AapBavouv xwpa givat ol e€AG:

C+2Cu0 —» CO,+2Cu
CO,+Ca(OH), — CaCO,(s)+H,0 (Aeuko ignpa)

Av 0TNV AyvwoTtn €vwon TEPLEXETAL USPOYOVO, AUTO KOLYETOL TTPOC
HZ,O, To omolio 'sucba\'/tlsrat ME TN ;liop'cbr] oraonLSva ota wufoorspa
UEPN TOU CWARVO HEoA OTOV OTtolo yivetal n Bépuavon. H avtidpaon
Tou Aappavel ywpa eivat:

H,+CuO — Cu+H,0 (otayovibdia)

H mopouocia otayovidiwv eival €vdelln, OtL n Ayvwotn £€vwon
TieEpLEXEL USpOYOVO.

MNocoTLKOG TPOOSLOPLOKOG TWV OTOLXELWV

Mo TOV MOCOTIKO MPOodLoploPO Tou AavBpaka Kol tou udpoyovou
Kalyetal oplopévn (luylopévn) moodtnTA TNG €VvWonG. TOTE, TO HEV
udpoyovo petatpenetal o H,0, To onoio deopevetal cuvRBwg pe
adudatikr ovoia m.x. Beukog xahkog (CuSO,), mukvo StdAhupa H. SO,
KA, o &g dvBpakag petatpenetal oe CO,, to omoio deopevetal
ano Stadupa Baong m.x. KOH. And tig pageg tou H,O kat tou CO,
TIoU OUAAEyovTal UTIOAOYIETAL N €KOTOOTLALO TIEPLEKTLKOTNTA TNG
opyavikng évwong os C kot H.

SXHMA 6.4 lMewpauatikn Sta-
Taén Yl Tov TOCOTIKO TTPOOo-
bloptouo C kot H oe kepi
(opyavikry évwon). Ot H,0 (g)
beopevovral amd CuSO, (urAe
oteped) kat to CO, armo StdAu-
uo KOH.
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(I‘lapo’t&styua 1.2)

0,3 g opyavikng ouciag eloayovtal o€ KATAAANAN CUGCKEUN TIOU
nepLEXeL emapkn moootnta CuO. H ouaoia Bepuaivetal otoug 600 °C.
O avBpakag Kal To USPOYOVO TIOU TIEPLEXOVTAL OE QUTH Kailyovtal
kaL oxnpatigouv 0,88 g CO, kaL 0,54 g H,0. Mowa eivat n ekatootiaia
TLEPLEKTLKOTNTA TNG EVWong o€ dvBpaka Kot udpoyovo;

AYZH ,

Ta 44 gCo, "P* 12gcC

0,88 g X

N

x=0,24 g.
Ta 18 gH,0 P& 2 g4

0,54 ¢ Sy n
y=0,06g.

, 0,39 , Tmepigxowv 0,24 gC «a 0,06 gH
Emopevwg ouolag = =
100 g 0] w

¢=80g Ckatw=20gH
AnAadn, n évwon meptéxel 80% C kat 20% H.

Edapuoyn

4,6 g opyavikng ouciag, mou meptéxel C, H kat O, elwodyovtatl
o€ KOTAAANAN ocuokeun Tou TeplEXel mepiooela CuO oe vPnAn
Bepuokpacia. H ouola kaiyetal kat ta kavoaépla mepLlexouv 8,8 g
CO, kat 5,4 g H,0.

Mola elvol N EKATOOTLALO TIEPLEKTIKOTNTA TNG Evwong os avbpaka,
ubpoyovo kat o§uyovo;

EUpEON TOU XNHULKOU TUTIOU OPYOAVLKIG EVWONG

Ma va TAUTOTIOLOOUUE Hia «AyvwaoTn» opyavikh Eévwon Ba mpémnel
va TPoodLloploOUPE TO OUVTIAKTLKO TNG TUMO. lNa To OKOMO aUTo
akoAouBoU e tnv £€n¢ Stadikaaoia:

® Kavouue molotikny otolyelakn avaluon, dnAadn Bpiockouvue amo
ol oTolyela armoteAgitaL n Evwon.

» Kdtvouue moootikn otolyelakn avaivan, dnAaédn Bpiokouue tnv %
kata Bapoc¢ cuotaon (ekatootiaia cUOTAON) TNC EVWONG O KAJe
otolyeio. 2tn OUVEXELX TPOOSLOPIJOUUE TOV EUTELPLKO TUTO TNC
&vwong.

* [lpoabiopilouue T OYETIKA LopLakn pala TS ouoiac Ue SLAPOPEC
uedodouc. Arto Tov EUNELPLKO TUTTO KOlL TN OXETLKN HOPLOKN LUala TNC
ouaiag npoodlopiletal 0 UOPLAKOC TUTTOC TNG.

e TéAog, ue Baon to poplakd tUmo tn¢ ouoiag Bpiokouue TOUG
duvatoU¢ OUVTAKTIKOUC TUITOUG TNG EVWONG Kol e Baon tn xnuikn
OUUTTEPLPOPA TNC «AYVWoTNC» €vwoncg (m.x. 0lvo¢ xapaktnpog)
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kataAnyouvue otnv tautomnoinon tnc. H tedevtaia auth epyaocia
npolnodetel OtTL yvwpIl{oUUE TN XNUIKN OCUUTTEPLPOPA TWV
opyavikwv evwoewv. To Jeua autd Sa avantuéouue EKTEVWE OE
EMOUEVA KEQAAaLa.

EUpeON TOU EUMELPLKOU TUTIOU OPYOVLKAG EVWONG

O sunelpIKO¢ TUMOG SEi)VEeL Ao nola otolysia anoteAsital n Evwon
Kat rola givat n avadoyia atopwyv oto Hoplo authg. Anhadn, av pia
évwon eivat udpoyovavBpakag kat n avaAoyia atopwv C kat H sivat
171pog 3, 0 EUTMELPLKOG TUTIOG TNG Evwong eivat: (CH,) . Mo va Bpolpe
TOV EUTIELPLKO TUTIO HLOG EVWONG, apkel va Bpol e moca mol atopwv
ano kabe otolxeio mepLléxovtal o€ oplopéEvVn Hala TnG EVwong.

(I‘lapo’t&styya 1.3)

Katd tn otolyelakn avaAuon Bp£Onke dtLudpoyovavOpakag mepLeExet
75% C kot 25% H. Na BpeBel 0 eUmelplkog TUMOC TNG EVWONG.

AYZH

Ye 100g tng évwong meptéxovtal 75 g C kat 25 g H. Ymoloyiloupe
noéoa mol atépwv C kat H meptéxovtal oe 100 g évwong.

1 mol C eival 12g 1 molH eival 1g
X = 75g y ~ 25g

x =75/12 mol = 6,25 mol y=25/1 mol = 25 mol

Awapoupe toug aplbpoug Twv mol atopwv mou PBpPAKOUE UE TO
ULKPOTEPO TOUG, YLa va BpoUpe TNV anmAoUoTEPN aképaln avaloyia.

C: 6,25 mol —» 222 =1

.o, mo 6,25 =

H: 25 mol —» 22 =4
6,25

4pa 0 EUTELPLKOG TUTIOG eival (CH,) .

Napatrpnon: Av peta tn Staipeon 6 Bpol e aképatloug aplBpoug,
TOTE TOAAATACLAloUE OAOUG TOUG aplBuoug pe tov idLo, 600 to
SuvaTo PLIKPOTEPO OKEPOLO, WOTE VA TIPOKUPOUV akEpalol aplpot.

Edappoyn
Katd tnv moootiky availuon PBpéBnke otL évwon mepléxel 40% C,
6,67% H kot 53,33% O. Na BpeBel 0 eUMELPLKOC TUTIOC TNG EVWONG.

EUpEON TOU LOPLAKOU TUTIOU OPYAVLKNG EVWONG

MopLaKo¢ TUITOG XNULKNG EVWOoNG €ival 0 XNIULKOS TUITOG tou Seiyvel
ToV aKpPLBn aptdud Twv atouwv TWV SLaPOPwWV OTOLYEIWV OTO UOPLO
™G Evwong.

(CH,0),
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Napadeyua 1.4

H otowelaky avaluvon €6el€e, otL 0,46 g Oelylatog opyavikng
€vwonc anoteleitat amno C, H, kat O kKal OTL KATA TV Kavaon tng idlag
nocotntag napayovtat 0,88 g CO, kat 0,54 g H,0. H évwon exet M.
= 46. Molog elval 0 HOPLAKOC TUTIOG TNG EVWOoNng Kal TtoloL ival ot
Suvatol CUVTAKTIKOL TUTIOL AUTNAC;

AYZH

Itnv aocknon auti avakedaAalwvoupe O,TL mepimou pabape oto
KedAAALO AUTO.

a. Ao Tn oTolXELOKN) avAAUGon BPLOKOUUE TIG TOCOTNTEG AvOpaka Kot
ubpoyovou mou meptéxovtal ota 0,46g TNG Evwong:

Ta % TLEPLEXOUV 28 ¢
0,88 g
Nx=024¢g
Ta 18g—H20 TLEPLEXOUV 2gH
0,54¢g y
ny=0,06g.

ABpoiloupue tig mooodtnteg C kat H: 0,24 g+ 0,06 g=0,3 g.

H évwon uyilel 0,46 g. Emopévweg 0,46 g - 0,3 g = 0,16 g €ival n
TI0oOTNTA TOU 0Euyovou.

B. BploKOUUE TOV EUTIELPLKO TUTIO TNG EVWONG:

c: 22401 = 0,02 mol —>8’_8f -2

H:O’T%mol = 0,06 mol — 208

)

0:01’—166mol =0,01 mol —>w =

ApaL 0 EUTIELPLKOG TUTIOG TNG Evwong elval: (C,H.0)..

y. Ano tov epmepkd tono (CH.O), pe tn Bonbela tnG OXETIKAG
MOPLaKIG MG uTtoAOYIoUpE v = 1, KaL 0 popLakog TuTog eivat CH O.

8. H evwon avrikel oto yevikd tomo C H, 0. Eival ahkoOAn ri aubepac.
Ou buvaroi ouvtaktol tomot eivat: CH,CH,OH auBavoAn ry CH,OCH,
SiueBulaBépag. Av yvwpilape TG OLOTNTEG QUTWV TWV ouclwy, Ba
HUmopouoape va Slakplvoupe av n ayvwotn evwon sivat aAkooAn i

alBgpac.

Edapuoyn

Hotowelakni avaluon €det&e 0T1L0,58 gopyavikigEvwaongamoteAovvtal
ano C, H kat O Kot OTL KATA TNV KaUon TG (8LaG ToadTNTAC OPYAVLIKAG
évwong napdyovtat 1,32 g CO, kat 0,54 g H,0. H Evwon €xeL oxeTkN
poplakn pala 58. Molog eival o LopLakOG TUTOG TNG EVWONG Kal TToLoL
elval ot Suvatol cuvtaktikol TUTOL TNG;

CHO
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AvokedaAaiwon

1.

8.

9.

. OL kopeouEVeG PLOVOOBEVE(G pileg, TTou €XouV Yeviko turo CH

Opyavikn xnuela ovoudletal o KAAS0G TNG XNUELQG TTOU LEAETA OAEG
TLC EVWOELG TOU AvBpaka, eKTOC To povoleidlo Tou avBpaka (CO), to
8loeidlo Tou avBpaka (CO,) kat ta avBpakikd dAata.

. OL deopol mou oxnuatilet o C pe aAAa otoleia [ He AAAQ Atopa

C eival woxupol, Aoyw TNC NAEKTPOVIOKAG SOUAC KAl TNG ULKPAG
OTOULKAG akTivag tou C.

. OL opyaVvLIKEG evwoeLlg Slakpivovtal 0 KOPECUEVES KAl OKOPEDTES

KoOwG Kal 0 KUKALKEG KOl AKUKAEG.

. OpoAoyn oelpd ovopaletal €va cUVOAO OPYAVIKWY EVWOEWV TWV

omolwv ta LEAN €xouv Ta €€ G KOWVA XAPAKTNPLOTLIKA:

o. (610 yeviko popLako Tumo

B. avaloyn cuvtagn Kat idla xapaKTnpLoTKr opada

Y. TIAPOLOLEG XNULKES LOLOTNTEG

8. oL pUOLKEG TOUC LBLOTNTEC peTaBAAAOVTAL AVAAOYQ LLE TN OXETLKN
HopLaKr Toug pala kot tn 6€on TNG XapaKTNPLOTLKAG OUAdag

€. TIOPOLOLEG TIOPACKEVEG

oT. KaBe péNog Sladépel amod To MPONYOUEVO KAl TO EMOUEVO TOU
katd -CH,-

241’

ovopalovtat aAkUALa kat cupBoAilovrat pe R-.

. Mepikol Baoikol kavoveg mou €xel Beomiost n IUPAC ywo tnv

ovouacia TwV AKUKAWVY OPYaVIKWY EVWOEWV Elval:

o. Av pia évwon €xeL xapaktnplotiki opada, SUTAo (A tputho) deouo
Kot SLlakAadwaoeLg, n apilBunon tng kuplag aluacidag ekva amnod to
AKPO TO MANCLECTEPO: TTPWTO OTN XAPOKTNPLOTIKA OUAda, LETA oTOV
TIOAAQTIAG S€0UO KAl HETA OTLG SLaKAAOWOELC.

B. OL opadeg -COOH kat -CH=0 kataAapPfavouv mavta tn Béon 1
™¢ avBpakikng aAvoidag yU' autd de xpeldaletal o kaBoplopog Tng
B£on¢ Toug.

y. OL Sokhadwoelg eival ouvnBwg oAkUAa. Ta ovopata Twv
SLOKAQAS WOEWV MPOTACCOVTAL TOU KUPLWG OVOUATOG, e aAdafnTiki
o£1paA, He aplBuoug ou kabopilouv Tig B0l TOUC.

. ZUVTOKKTLKI) LOOUEPELA €XOUME, OTaV SUO EVWOELS €XOUV TOV 1810

HOPLOKO OAAG S1adOPETIKO CUVTOKTLKO TUTIO.

Jtepeoioopépela €xoupg, Otav SUO EVWOEL €xouv Tov (6lo
OUVTAKTIKO OAAQ SLOPOPETLKO OTEPEOXNMLKO TUTIO.

H ouvtaktiki oopépela dlakpivetal o Loopépela aAuoidag Béong
KoL OOAOYNG OELPAG.

10. H xnUIknR otolxelaki availuon €ival To cUVOAO TWV E£PYOCLWV

TIou yivovtal yla Tov mpoodloplopo tNG XNULKAG cUOTACNG HULOG
£€VWOoNC Kal TEPIAQUBAVEL TNV TIOLOTLKH KOL TTOOOTLKN OTOLXELOKN)
avaAuon.

11.Ma va mpooSloplooOUPE TO OUVTOKTLKO TUTIO HLOG €VWwong

EKTEAOULIE TLC AKOAOUOEG EpYOOLEC:
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0. TIOLOTLKI) OTOLXELAKN avAAuon

B. TOCOTLKI OTOLXELOKN avAAucon

Y. TPOOSLOPLOUOG TNG OXETIKAC HOPLAKAG LAlag TNG EVvwong
8. LEAETN TNC XNULKAC ocupTiEPLPOPAG TG EVWong.

NE€erg - KAsLOLA

KOPEOUEVEC EVWOELG OTEPEOIOOEPELQ
OKOPEOTEC EVWOELG TIOLOTLKI avaAuon
AKUKAEG EVWOELG TIOOOTLKA avAaAuon
KUKALKEG EVWOELC EUTIELPLKOC TUTIOG
ouOAoyn oslpa HOPLOKOG TUTIOG
OUVTQKTLKI LOOUEPELD OUVTAKTLKOG TUTIOG

EpwtRoslg - AoKNoeLC - MpoBARpoata
Epwtioelg emavainyng

. TL ueAeta n Opyavikn Xnueia;

. Nou odeiletal o peydAog aplBUOC TwV OPYAVLKWY EVWOEWV;

. NolegopyavIKEC EVWOELGAEYOVTALKOPECUEVEG KOLTIOLEG AKOPEDTEC;
. MNoleg opyavIKEG EVWOELG AéyoVTal LOOKUKALKEG;

u A W N =

. a. Tt ovopaletal opoAoyn OELpa;
B. TL el VveL O EUMELPLKOG, O LOPLAKOG KOL O GUVTAKTLKOG TUTIOC;
6. Moleg eVWOEL OVOMAIOVTOL OCUVTOKTIKA LOOUEPEIG Kal TIOLEG
oTEPEOICOUEPELC;
7. Nola givat ta €l6n TNG CUVTAKTLKAG LOOUEPELAC;
8. Tt ovopAaZeTal MOLOTLKNA KoL TL TTOCOTLKI) OTOLXELOKN avAAuon;

9.Mow elval n OelPA TwWV EPYOOLWV TOU KAVOUME Yyl va
TPOCSLOPLOOUE TO CUVTAKTLKO TUTIO HLAC EVWONG;

Aoknoeis - MMpoBAnuata
o. Ta§lvopnon opyavIKwV EVWOEWV - ICOpEPELA -
OvopatoAoyia

10. Na ypayete tn xnuikn eélowon t¢ aviidpaong Ue TNV omola
TIOPAOKEVAOONKE N TIPWTN OPYAVLKI EVWON OTO EPYAOTHPLO KAl
VO OVOULAOETE OAEC TIC EVWOELG TTOU CUMETEXOUV OTNV avtidpaon
auth.

11. No. GUUTTANPWOETE TIC TPOTACELC:
0. AKUKAEG OVOULATOVTOL Ol EVIWOELG..evuruerrnnnnnaaaaaaaeaaeaaeeeereeeeeeeennnns

B. KUKALKEG OVOLLATOVTOL OL EVIOELG..uurrrunnunnneaaaeeeaeaaaaaaaaaeeeeereeeenns
V. |OOKUKALKEG OVOUOATOVTOL...ccceeeeeeeiiiiiiirieeeeeeeeeeeeeeeeeeeennneenaeaees
O.ETEPOKUKALKEG OVOLLATOVTOL. ..ceevvvvrrrrrvrunnnnnnnaeeaeeeeeeeeeeeeeeeeeeesennnns
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12. No avtiotolyioete o€ KABE TUTIO TG MPWTNG OTAANG TNV KATnyopia
TIOU aVAKEL N évwon Kot avaypddetal otn Se0tepn oTHAN.

CH(ICHZ AKUKAN KOPECUEVN
CH,
CH,CH_CH, AKUKAN 0KOPEDTN
CH_-CH, [oOKUKALKN
\/
(0]
CH=CH EtepokukALKN

13. O yeVLKOG TUTTOG YLO TOUG KOPECHUEVOUC USpOyoVAVOpaKeS lval:

a. CvH2v+2 B' CVHZV
Y. CVHZV—Z 6 C2H2v+2
14. O yeVvIKOC TUTIOC YLa TIG KOPEOUEVEC LoVooBevelG aAKOOAEC elval:
a. C H, OH B.CH,,,OH
v. C,H, , OH 8.CH,, OH

15. Na avTLoToLXloeTe 0 KABE GUVTAKTLKO TUTIO TNG MPWTNG OTNANG
TNV opoAoyn oelpa mou avadépetal otn Se0TEPN OTAAN KAl va
OVOUAOETE TNV KABEe évwon.

CH,CH=CH, aAkivio
CH3CIHCH3 aAKEVLIO
CH3
CH,=CH-CH=CH, aAkoSLEVIO
CH,CHC=CH
(|:H aAkdvio

3

16. Na ypaETE TOUG CUVTOKTIKOUG TUTIOUC VLA TLG AKOAOUBEG EVWOELG:
alBavio, mpomévio, 1-Boutivio, 1,3-mevtadlévio, 2-BoutavoAn.

17. Na avtiotolyioete o€ KABe TUMO TNE MPWTNG OTAANG TO OVOUA TNG
£€vwong mou avadepetal otn devtepn oTNAN.
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CH,CH,CH, 1-Boutévio
CH,CH,CH=CH, 1,3-Boutadiévio
CH,CHCH, 2-TtpoTavOAn

OH
CH,=CHCH=CH, 3-pebulo-1-Boutivio
CH,CHC=CH TLPOTIAVLO

CH,

18. Na ypaeTE TOUC CUVTOKTIKOUG TUTTIOUG YLa T AKOAOUBEG EVWOELG:

a. Y\wpoatBavio B. 2-puebuloBoutavio
Y. TIPOTIOVLKO 0&V 6. 2-Bpwpomnpomnavain
€. alBulopeBulaBEpag ot.1-Boutavoin

19. OL dKUKAEG EVWOELG pe HopLako TuTto C.H, eival:
a. 3 B.4 v.5 6.6

20. Tt elval n ouVTOKTLKA LOOUEPELa; Mola elvatl Ta kKupLotepa €i6n TG
OUVTAKTIKNG LoopEPELag; Na avadEpeTe éva mopAaSeLy L LOOUEPWV
EVWOEWV O€ KABe mepimtwon.

21. Nola amo TIG EMOUEVEC EVWOELG EIVOL OKOPEDTN;
o. 2-TtPOTOVOAN Y. TPOTIAVLO
B. mpormévio 6. 2-pebuhoPoutavikd ofv

22. Na Slotdiete Katd auEavOpeVn OXETKA poplakn pala (M) 6oeg
Qo TLG MOPAKATW EVWOELS EIVAL OPYAVIKEG:
. TIPOTIEVLO B. Sto&eiblo Tou avbpaka  y. alBavoAn
8. avBpaKLko vaTplo €. alBavain

23. EVwoeLg ou €XouV Tov (610 LoPLOKO TUTIO OAAA SLapOpPETLKO
OUVTAKTLKO TUTIO €lval:
Q. TTOAU LEpPE(G B. Loouepeig
Y. LOOTOTIEG 6. LooBapeig

24. Na avtlotolyloete o€ KABs €vwon TOU avapEPETAL OTNV MPWTN
OTAAN WL LOOUEPN) TNG TTOU UTTAPXEL 0T SeUTEPN OTNAAN.

CH,C=CH CH,OCH,
CH,CH,OH CH,COOCH,
CH,CH,CHO CH,=C=CH,
CH,CH,COOH CH,COCH,
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25. Not OVOMAOETE Ta MAPAKATW OAKAVLA Ta omtola Sivovtal oe popodn
HOPLAKWV HOVTEAWV. TL mapatnpElTe Pe BACN TN AMEKOVLION

oUTR;
Y.
£,

=
AL

26. Na ypQETE TO OVOLOTA YLO TIG AKOAOUBEC EVWOELG:

CH,CH=CH, CH,CHCH, CH,CHC=CH
OH CH,
CH,CH,CH,CHO CH,=CCH=CH, CH,COOH
|
cl
CH,CHCHCH, CH,OCH, CH,CH,COCH,
CH,OH

27. O piteg pe tov tomo C H, - eivau:
a1 B.2 y.3 6.4

28. Y& OLOV QIO TOUG AKOAOUBOOUC LOPLAKOUG TUTIOUC QVTLOTOLXOUV
TIEPLOCOTEPOL ATIO £VOG CUVTAKTLKOL;
a.CH, B.CH, y.CHClI &.CH

29. I& mola 1} O€ TIOLEG OOAOYEG OELPEC UITOPOUV VAL OVIKOUV OL
EVWOELG LE TOUG TTOPAKATW HOoPLakoUg TUTOUG:
C,H, CH, CH,O,
CHO  CH,
CHO  CHC

30. Na ypaete GAOUG TOUG CUVTOKTIKOUG TUTIOUG TWV TTAPAKATW
OPYOVLIKWVY EVWOEWV KOLL TOL AVTLOTOLXOL OVOUATA TOUG,.
a. AAkévia pe 5 atopa avbpaka oTo HOPLO TOUC
B. Kopeouéveg povooBeveic aAKOOAEG e 5 dtopa avBpaka oTto
HOPLO TOUG
v. Kopeopéva povokapBotulikad oféa pe 4 dtopo avBpaka oto
HOPLO TOUG
8. Y6poyovdavOpakeg pe popLako tumo CH,..




31.

*32.

33.

34.

35.
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Na ypaete to YeVIKO TUTO yla 8 SLadpOopeTIKEC OUOAOYEG
OELPEG, TO IPWTO UEAOG yLa KABE OOAOYN OELPA, KL TO OVOUQ
KaBe évwong.

Na Bpeite TOUG CUVTOKTIKOUG TUTIOUG:

Q. TNG KETOVNG UE TN UIKPOTEPN OXETIKA HopLlakr pala (M)
B.tou kopeapévou povokapBoulikol o&£og oto omoio n pala
TOU 0€UYOVOU GTO HOPLO TOU €ilval OKTAMAACLA TNG Halag Tou
udpoyovou.

Mati eival anapaitnto va XpnoLLomolouvTal Ol GUVTAKTLKOL
TUTIOL YLOL TO GUHBOALOUO TWV OPYOVIKWY EVWOEWV;

Z€ mola MEPLMTWON 0 CUVTAKTLKOG TUTIOG SV AIOKAAUTITEL TNV
TOUTOTNTA TNG OPYAVLKNG EVWONC;

Na OVOUAOETE TIG MapAKATW oucieg (uSpoyovavBpaKkeg Kot
oAKUALa). Moleg am’ auTég elval LOOUEPEIG KAl TL LOOUEPELA
eudavitouy;

R 2K

B. AvdAuon OpyaVIKWV EVWOEWV

36.

37.

38.

39.

40.

41.

Na avamtiéete tn Stadikacia Pe TNV Omolo UMOPOUUE va
PooSloplooUE TO POopLAKO TUTIO pLag ouaiac.

Tt MAnpodopleg MAPEXOUV O EUTIELPLKOC, O HOPLOKOG KoL O
OUVTAKTLKOG XNULKOC TUToC; Na Swoete amo éva mapadelyua.

MoV omoPAEMEL N TOLOTIKA KAl TIOOOTIKN) OVAAUGCNH LG
£Vwong;

Mwg ylveTaL 0 TOLOTIKOG TIPOOSLOPLOUOG TOU AvBpaKka Kal Tou
USpPOYOVOU OTLG OPYAVIKEG EVWOELG;

Na O&latagete katd oelpd auvfavopévnge % koatd Papog
TIEPLEKTIKOTNTAC Ot C TIC EVWOEL( HE TOUG TAPAKATW
HOPLOKOUG TUTIOUG:

a.CH, B.CH, Vv.CH, 6.CH,
YépoyovavBpakag meptéxet 80% k.B. C. Moiog eivat o
EUTELPLIKOG TUTIOC TOU USpoyovavOpaka:




42,

43,

*45.

47.

33 Teviko uépog

9 g ouoiag neptéxouv 2,4 g C, 6,4 g O, kaL 0,2 g H. Molog eival o
EUTIELPLKOC TUTIOC TNE OUCLOG;

Y&poyovavOpakag mou AapBAavetal Pe KAACUOTIK amootagn
netpehaiov, mepexel 16% k.B. H kat €xet M_= 100. O popLakog
TUTI0G Tou LSpoyovavBpaka eival:

a CH,, B. C,H, V. CH, 8. CH

2 4

. AépLo alkévio €xeLukvotnta 1,24 g/L og Beppokpacio 30 °C kat

niieon 1,1 atm. No BpeBel 0 popLakdg TUTIOG KL N OVOUACLO TOU.
Atvetot 6t R = 0,082 Latm Kt-mol™.

Otav kaouv 4 g evog aéplou udpoyovavbpaka pe dadBOovo
o&uyovo, mapayovtal 51oeidlo Tou avOpaka kot 9 g uSpaTUwV.
Bp€bnke akdpa OTL Lo moocoTnTa amd Tov udpoyovavBpaka
auTO KataAapBavel oyko og STP 5,6 L. Na kaBoplotel 0 poplakog
TUT0G Tou uSpoyovavOpaka.

. No. onUELWOETE TIOLEG ATTO TLE TTOPAKATW TPOTACELG EIVOL CWOTEG

Kol TtoLeG AavBooEVEG.

a. KaBe opyaviki évwon TepLEXEL AvBpaka Kal avtloTpodwd,
KABE XNUIKN EVwaon TIoU TTEPLEXEL AVOPOKA Elval OPYAVLKA.

B. OAa ta aAkévia £xouv TNV (Sla % KATtA BAPOG TTEPLEKTLKOTNTA
o€ avbpaka.

y. Av 800 udpoyovavBpakeg €xouv OTO HOPLO TOUC Tov i6lo
aplOUo atopwy avbpaka, eival LooUEpPELS.

8. OrudpoyovavBpakeg CH,=CH-CH=CH, kat CH,C=C-CH, eivau
LOOUEPH OLOAOYNG OELPAG.

€. Aev UTIAPXEL OPYOVIKI £VWON TIOU va. ovopaletal abavovn.
oT. Av Ta popLa 2 opyavikwyv evwoewv Stadépouv katd 1 dtopo
C kot 2 atopa H, tote ol U0 QUTEG EVWOELG AVKOUV oTnv 6la
ouoOAoyn oglpa.

No BpeBel 0 poOpLAKOG TUTTOC OPYAVIKNG EVWONG TNG omoiag n
Kata Bapog ocvotaon eivat: 2,1% H, 12,8% C kat 85,1% Br. Ao to
neipapa BpEdnke 6TL 1 g TWV ATUWYV TNG EVWONG AUTAG O Tiieon
765 mmHg kat Bgppokpacia 140 °C katalappfavel oyko 179 cm3.

. H aomupivn (Aspirin) elvat oipepa o 1o cuvnBOLoUEVO KaL aTtAO

TIAUGLOVO KAl QVIUTUPETLKO. To KUPLO CUCTATIKO TNG Elval TO
aKeTUAOGQALKUALKO 0€U. Eva kouTi epléxet 20 Siokia aomipivng
OUVOALKAG palag 12 g, anod ta onoia to 83,33% eival kabapod
OKETUAOOQALKUALKO 0&U. ATtO avaAucn OAOU TOU TIEPLEXOUEVOU,
BPEONKE OTLOTN CUYKEKPLUEVN TTOOOTNTATOU AKETUAOGAALKUALKOU
o&€og unapyouv 6 g C, 0,44 g H kat To umoAouto ival ofuyovo.
AV n OXETIKA pHopLlakh LAlo Tou akeTUAOCOALKUALKOU 0€€0C elval
180, va Bpebel o poplakdg tou TUTOC.

(CHO,),

CH

CH

1 atm = 760 mmHg
R =0,082 L.atm.mol*K*

C,H,Br,

C,H.O
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49. Na ONUELWOETE TIOLEG OO TLG TTOPAKATW TIPOTACELS Elval
OWOTEC Kal oLleG AavOaoUEVEG.
a. To mpomavio ival kopeouEvog udpoyovavOpakac.
B. To 1-Bourtivio eival Loopepég pe to 1-fouTtévio.
y. Tpla eivat ta Loopepr) pe poplako tumo CH, .
6. H mpomavaAn elvat akopeotn Evwon.
€. O YEVIKOC TUTIOG TWV KOPECHEVWV LOVOOOEVWYV aAKOOAWV
elvar C H, OH.

oT. H évwon CH3C|HCH2CH3 ovopaletat 3-pebuioBoutavio.
CH

3

{. H évwon $H3CHC|H2CHCH3 ovopaletal 4-pebulo-2-
TLEVTAVOAN. CH, OH

n. H mpomavaAn eival LOOUEPNC LE TNV TIPOTIOVOVN.

0. 10 g aBeviou kal 10 g aBaviov katalappavouv tov iblo
OYKO O€ TIPOTUTIEG CUVONKEC.

L. To 2,3-81ueBuloPBoutavio eivat KUKALKA Evwan.

ARQVTHOELC OTIC AOKNOELS MOAAATIANG ETIAOYN G
Kat owotoU - Aadouc¢

13. a 28.6

14. B 43. a

19.y 46.a. N\, B. 2, v. N, 6.2, €.
21.B 2, 0T. A\

22. npomévio - atbavain § 49.a. %, B. A, v. %, 8. A,

- aBavoln €.\ ot.ATUZ,n.20.A,
23.B LA

27.6
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NMETPEAAIO
YAPOITONANOPAKEX

Ou Zto)ot

3T0 TEAOG TNG SLOAKTIKAG AUTAG EVOTNTOC Ba TIPETIEL VAL UTTOPELG:
e Na neplypAadeLg CUVOTTLKA TL elval SLUALon metpeAailou Kat va ekOE-
TELG TA ONUAVTIKOTEPQ TIPOLOVTA TNG.
e Na avayvwpllelg tn onuaoia mou €xetL n vadOa otn Bropnxavia ne-
TPOXNHULKWV.
e Na TeplypAdELS CUVOTITIKA TL €lvat n mupdAuon meTpeAaiou Kal Tu
avapopodwaon Beviivng Kol va ALTLOAOYELG TNV TEXVOAOYLKA onupacia
TOUG.
e Na avadEpELS TG ONUOVTIKOTEPEG TTAPACKEVEG KOL XNILKEG LOLOTN-
TEG TWV aAKaviwv (kat eldikotepa Tou pebaviou), Twv aikeviwy (kat
€L8LKOTEPA TOU aBeviou), Twv aAkwviwy (kat eL6LkOTEPA TOU abviou)
kal tou BevioAiou, ypadovTtag TIG avTioTOLKEG XNMLKEG e€lowoelg. Na
ETUAUELG OTOLYXELOUETPLKA TtpoPAnLata ou Bacilovtal 6TIg Tponyou-
MEVEG XNULKECG EELOWOELG.
* Na evrtomilelg T Sladopeg HETAED TWV KOPECHEVWVY KL AKOPECTWY
vdpoyovavBpakwy, KaBwG Kal AUTEG HETAEL Tou BevioAiou Kal Twv
AKUKAWV udpoyovavBpaKkwy Kal va TG SLKOLOAOYELG AUTEG Le Bdaon TN
XNHLKA doun Touc.
e Na efnyelg Tn AelToupyla TWV KATAAUTIKWY UETATPOTIEWV KOl VOl
avayvwpllelg T onuacio Toug we LETPO yLa T Pelwaon tng pumavong.
e Na meplypadels to dawopevo tou Bepuoknmiou, TG TPUMAG TOU
0oVTOoG Kal TNG PWTOXNULKAG pUTTAVONG KaL VA EKBETELG TLG CUVETIELEC
TIOU €XOUV Ta GALVOUEVA AUTA 0TV KaBnuepvi pag Lwn.




O napaéevog KOOUOG TNG XNULKNC Blounxaviag ekppaouevog os éva SLUALOTHPLO METpEAaiou
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lvwpileic ot...

O oUyxpovoG¢ MOAITIOUOG - BLOUNXAVIKY EMOVACTOON KOl KAUOLUO

Baotkd poxAo TNG BLOUNXAVIKAG EMOVACTOONG OMTOTEAECE N CUOTNUATIKI) EKUETAAAEUON WG
TINYN EVEPYELAG, TWV OPUKTWV KAUGLHWY, SnAadn Twv yalavBpdkwy, Tou metpeAaiou kat tou ¢pu-
OLKOU aeplou. ATIOTEAEGHA TNG EVTOTLIKAG AUTAG EKLETAAAELONG TWV OPUKTWYV TTNYWV ATOV N av-
€non tng Blopnxavikng mapaywyng, n BeAtiwon tng Statpodng, n av€non Tou opiou nAkiag tou
avBpwrou, n av&naon tou cuvoALkol TANBUGHOU Kal N EUdAvVION VEOU KOWWVLKOU KAl TTOALTIKOU
kaBeotwtog. H Sucavaloyn avgnon tou MAnBUGHOU Kal N CUVEXNG TAON YL UTIEPKATAVAAWGCN
odnynoav otn Aeyouevn evepyelakn kpion. AkoAouBnoav n olkovouikrn kpion (MANBwpPLoUOG,
avepyla) kat n otkoAoyikn kpion (umtoBaduion meptBaAiovtog). Ma va auénbel n yewpylkn ma-
paywyn, XpNoLLomoLonkayv ta yEwPYLKA Atmdopata Kal ta ¢utopapuaka. Nna va kaAudpOouv
OL AVAYKEG OE POUXLOMO KAl KATOLKLO, avarmtuxOnke n Bropnxavia Twv MAACTLKWY Kal (io OELpa

XNHIKWY Blopnxaviwv. Ma va av€nbel n taxvTnTa EMIKOWWVIAG KoL LETADOPAC, KATACKEUAOTN-
Kav T S1adopa CUYKOLWVWVLOKA HECAL.

_ 260000 kcal
=
Q
ﬁ |
3 200000
w
=
(=8
w
®
=
@]
I3
5 100 000
=
Z 70000 keal
e
w
=
e 12000 keal
3 2000 keal ca
Ly — SO —]
2.000.000 X 1pX 1860 1990

w

SXHMA 1 Ot nUEPriOLEG EVEPYELAKEC QITAUTHOELC TOU avIpwrou aAddalouv cuvéxeia. H &E- Baf’l‘Kéﬁ TUNVES EVéPVE"aC glvat ot
AN Tou QVSPWITOU CUVOSEUTNKE UE TPOUAKTIKA QUENTN TWY EVEPYELOKWY Tou amautrioe- YOULAVIPAKES, TO TETpEAALO KL TO
wv. (PUOLKO QEpLO.

‘Etoc (katd mpootyyion)
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Oplopéva OHWG amod Ta mPoiovTa TG XNULKAG Blopnxaviag Kot Kupi-
W TA TOPATIPOIOVTA TNG YEWPYLKNG, CUYKOLWVWVLAKAG KAl BLOUNXAVIKNAG
SpacTnNELOTNTOC, £XOUV TIPOKAAECEL COPBAPEG SLATAPAXEG OTA OLKOAO-
YIKAQ ouoTAUaTa, OMWE To Patvopevo Tou Beppoknmiou, n 6&wvn Bpoxn,
TO GWTOXNULKO VEDOGC, N TpUTIA TOU 0{oVTOoG. OAa QUTA £XOUV TEPACTLEG
ETUNMTWOELG 0TO TEPLBAAAOV. MeTalU TwV AAAWV avadEPOUE TNV AP~
tnpoLpevn Lelwaon tng BloAoyikng motkiAlag. ZkedTelte OTL Tpla Mepimou
BloAoyika 16N xavovtal otov mAavhTn Lag Kabe pépa. I pia mpoodatn
OUVEVTEUEN Tou 0 kdvtyoulv OUMAaL, YEVIKOG ypaupatéag Tou Mayko-
ouwou MetewpoloykoU Opyaviopou, KAVeEL pia oAU analoltodoén npo-
BAedn: «OLKATACTPOPES IOV EXEL ETILDEPEL O AVOpWTTOC 0TO EPLBAAAOV
Tou elval Tétoleg, Tou elvatl BERatn n kataoctpodn Tou MAAVATN, EVW TO
HOVO TIOU UIOPOUE TIAEOV VA KAVOULLE Elval va TNV KABUOTEPGOUUEY.

2XHMA 2 H katavalwon o€
EVEPYELD VA ATOUO OXETL(E-
tatL o€ peyado Baduo ue tnv
avantuén TG Xwpas Kal oe
ULKPOTEPO BaBUO e TN Yew-
ypapkn tng 9on.

2XHMA 3 SnuavTtikoTePES in-
VEG EVEPYELAG Ko KATOVOUN
autwv ot HIMNA tnv nepiodo
1850-1998.
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(2.1.) NetpéAato - mpoidvta netpeAaiov.
Bev{ilvn. Kavon- kavotLpo

Kavowa - Kavon

Ta kavoLpo eivatl UALKA TTou, 0Tav KalyovTtal, anodibouv onUavTka
Kal ekpeTaAAelolpa mood Bepuotntag. To KAUGLUA TIOU TTAlPVOUUE
£€Tolpa amo tn dpuon Aéyovtal pUOLKA, EVW QUTA TTOU TTOPACKEUALOU-
UE HE KATAAANAEC SLepyaoieg amo GUOLKEC MPWTEG UAEC ovopalovTal
TeXVNTA. OL KUPLOTEPEG TINYEG KAUoipwv otn $duon elvat: o yatavOpa-
KaC (0TEPED KAUGLUO), TO ETPEAALO (UYPO KOUOLUO) KOl TO PUGCLKO QLE-
pLo (a€pLo KaUGOLUO).

Duoika Texvnta
teped: MalavOpakeg - ZUA Fteped: Kwk
Yypa: Metpélalo Yypa: Bevlivn - Owvonvevpa

Aépra: Yypaépla - Aépto NadOag -

Aépra: Quoko Aéplo \ .
P P Mpomnavio - Boutavio

MINAKAS 2.1: Ta onpavtikotepa Av9pakoUxa KoUotuo

Kauon piag avopyavng i opyavikng ouoiag ivat n avtidpaon au-
TN¢ Ke ofuyovo (n aépa), OTav cuvoSeVETAL ATIO TTApAywWYr GWTOS Kot
BepudtnTOc.

Kata tnv kavon tou C oxnuatitetar CO,, av n kavon eival mARpng,

kat CO, av eival ateAnc.
C+0, — CO, mAipngkavon
2C+0, — 2CO atelng kavon
Avtictowa, To H, 6ivel H,0
2H,+0, — 2H,0
Kata tnv mAnpn kavon vdpoyovavOpaka, T.X. TOU TIPOTOVIOU TTOU
TEPLEXETAL OTA «yKaldKia», oxnuatifetal CO, kat H,0.

Ye OAEC AUTEG TIC avTldpAocelC kauong eleuBepwvetal Bepudtnta
(e€wBepuec avtibpaoeic).

lFaavipakog

Metpélato

Quatko agplo
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NetpéAato

«Maupog xpuoodc» amokaAeital cuxva to mMeTpgAalo, adol amote-
A&l tn Baon yla tn Bropnxavikn avamntuén kabe xwpag. To metpélalo
glval éva uypod OPUKTO TIOU TIEPLEXEL EKATOVTASEG ouaiec. H peyaAn
nmAsloPnodia Twv ouclwv autwyv ivat vypol udpoyovavBpaKkeC oToUg
omolou¢ eivatl StaAupévol agplot kot otepeol udpoyovavOpakeg. Ot
udpoyovavBpakeg autol Umopel va sival dkukAol kopeopEvol (aAkd-
vLa), KUKALKOL KopeTEVOL (KUKAOOAKAVLA) KaL ApWUATIKOL. H TtepLeKTL-
KOTNTA TOoUu TeTpeAaiov oToug Stddopous autoug uSPOoYoVAVOPAKEC
TOWKIAAEL avaAoya e TNV TIEPLOX TIPOEAEUCNG TOU. XITO TETPEAALO,
EKTOC Ao TouG UOPOYOVAVOPAKEC, UTIAPXOUV SLAAUMEVEC KOL ULKPEC
TIOOOTNTEC EVWOEWV AAAWV oTolXelwy, ouvnBEatepa amod ta omnola €i-
val to Beio, to alwTto kat to ofuyovo. Zuvoilovtag, EXOUUE:

e [letpedaio eival éva UypO OPUKTO LUE EKATOVTAOEC OUOIEC, KUPIWC
uypwv udpoyovavipakwyv oTou¢ omoioug eival StaAuugvol agptot Kot
otepeoi ubpoyovavpaKec.

IXNHATIONOG eTpEAQioU

Av kat uttapxouv Sladopeg Bewpleg yla To OXNUATIOMO TOU TIETPE-
Aaiou, autr) mou Bewpeital eMIKPATESTEPN CHUEPA Elval QUTA TTOU
otnpiletal otn @urolwikn tou mpoéAeuon. Motevoupe dnAadn oTL
TO TETPEAALO OXNMATIOTNKE amd {wikoug Kot GuTIKOUG 0pyaviIoUoUG,
KUplwg amod to mAayktov, mpwv and MOAAA ekatoppupla xpovia. Ot
ULKPOOPYaVLIoUOL auTol KatamAakwOnkav o€ appwdEeLg I apyLAWSELS
EKTAOELG A0 TO VEPO TwV BaAacowv | Twv Alpvwv. Etol, pe tnv emni-
Spaon uPnAwv BeppokpacLWV Kal TILEGEWY, Eywvav SLAdopeG XNULKES
avTLdpaoelg mou odnynoav TeAKA OTO UiypO OUCLWV TIOU CHUEPQ
ovouAaloupe MeTpEAQLO.

AwAon netpelaiov

H e€aywyn Tou meTpeAaiov yiveTal Ue AVTIANCON LECW YEWTPHOEWV.
H dladikaoia avtAnong amo to uneédadog otnv Enpa elval oXETKA
To €UKOAN o€ oxéon W authv amnd tov ulmoBaAACGLo XWPO. ITNV Te-
Aevtaia mepintwon anattouvtal eLSIKEG LEYAAEG EESPEC, OMWCE QUTH
TIOU €LKOVI{ETAL OTO MOPAKATW OXAMA. ZTNV EANASQ, UIKPAC KALLAKOG
EKUETAAAEUON TETPEAAIKWY KOLTAOUATWY YIVETOL OTNV TIEPLOXA TNG
@doou.

To meTpENaLo OV TALPVOULE UE AUTOV TOV TPOTIO OVOUALETOL CpyO
netpéAaio (akaBapTo) Kat eival €va UypO KAOTAVOKITPLVO 1) KAOTOVO-
HOUPO UE XAPAKTNPLOTIKN OOWI, ASLAAUTO OTO VEPO KOl LE TIUKVOTNTA
0,8 g mL? - 0,95 g mL®. To metpéAaLo eival Eva e€aLPETIKA TIOAUTTAOKO
piypo opyavikwy Kupilwg ouoLwy, Tou to onueio {€ong Toug Kupaive-
ToL amo toug -160 °C £wc Kat toug +400 °C.

o FAAnvika: metpélato (armo
TETPpa + EAao)

e AyyAwka: petroleum (oo
mv eAAnvikn Aéén métpa
Kot T Aatwvikn oleum, mou
onuaivel éAato)

H apiotepa  ewkovilouevn
YEWTPNGON mneTpeAaiov eival
amotuynuévn, evw n deéia ei-
valL ETMUTUXNG.

MetpéAaio
Puoikod
aépio
Méan
Avarohn 0
1
Pwaia
Av. Eupwtn
Kiva
Bop. Apepikiy 11,5 90
Agpikip 88  sg
Aut. Eupwrn 23 34
Ymohoiror A 67
ArmoBépara 932 794

MaykoouLa mapaywyn neTPE-
Aalou kot puaotkoU aepiou.
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2XHMA 2.1 AvtAnon netpeAaiou amd unodaAaoaoto ywpo.

Ma vo HeTatparel To apyo METPEAALO OE EUMOPEVUCLUA TTPOolovTa,
umoBAaAAetal o€ pia katepyacia mou ovoudletal SLuAton Kal n omoia
ylvetal og €l81KEC eyKATAOTAOELG TTOU ovopdlovtal SwAlotripla. H &t
UALlon meplhapBavel ta €€n¢ otadia:

1. Atopdkpuveon Twv EEVwV TPO¢ Toug USPOYOVAVOPOKES OUCLWY KOl
Kupilwg tou Belov.

2. KAaopartikn anootaén. Katd tn Stepyacia autn to metpéAato dla-
Xwpiletal oe kKAdopata pe Baon ta onueia (E0ewG TwWV CUCTATIKWY
Tou. H kAaopatikn andéotaln yivetal og €l6Lk 0TAAN OV ovoudleTal
anootaktiky otiAn (BAéne oxnua 2.2).

Onw¢ daivetal oto Lo oxAua, To LEYOAUTEPO UEPOG TWV TIPOLO-
VIWV TNG KAQOUATIKAG amootaéng Tou apyol metpeAaiou xpnotuo-
ToLe(Tal w¢ TNy evépyelag. H evépyela auth XpnoLUOoToLE(TaL yLa TV
Klvnon petadoplkwy LECWYV, BEpUOVON XWPWV, TIApoywyr NAEKTPLKAG
EVEPYELOG K.

‘Eva dAAo PEPOG TWV MPOLOVIWV TOU TETPEAQLOU XpnOLUOoTOLEiTaL
w¢ pwTN VAN yLa TNV MAPaAckeu AAAWVY XNULKWY 0UCLWY, KUPLWG op-
yavikwy. OL ouoieg autég ovopalovtal metpoynuikc. To kKebAAalo Tng
XNUELAG IOV PEAETA TNV TTAPAYWYI OUTWV TWV OUCLWV OO TO TETPE-
Aalo ovopaletal meTpoynuUEic.

Beviivn

H Bevlivn elval To onUAVTLKOTEPO KAAOMO TNG SLUALONG TOU TIETPE-
Aaiou. ATto xnuikn okormid n Bevlivn eival piypa udpoyovavOpdkwy
pe 5 €wg 12 dtopa avBpaka 0To POPLO TOUG. Ot HECEG TLUEG TWV LOLO-
TwV TN Bevlivng mAnolalouv auTEC Tou oktaviou. Me tnv avantuén
TOU oUYXPOVOU TEXVIKOU TIOALTLOMOU KOl TNV TepacTtia e€EALEN TNC BL-

TO NETPEAAIO

Ta maykoouto amodeuata
QUOLKOU aeplou Kot TTETPEA Q-
OU QVTUTPOCWTEUOUV TN OU-
VIPUTTIKA UEYAAUTEPN QUOLKN
ninyn aAkaviwv otn . Oauue-
va ota gykata tneG Mg yla ap-
KETOUG YEWAOYLKOUG QULWVEG, T
amoJEuaTH QUTA OYNUATIOTN-
Kav aro tnv amotkodounon {w-
LKNG KAl QUTLKAG UANG, KATA Ko-
vova YaAdoolag mpogAEuang.

To QUOLKO aépLo amoTeAE(-
T KUpiwg amo puedavio, aAda
TEpLEXEL emiong awdavio, mpo-
navio, Boutavio kot tooBouta-
vio.

To metpéAato eival Eva me-
pimAoko uiyua vépoyovavipa-
KwV mou Ja MPEMEL Vo UTTOOTEL
kAoouatikn amootaén mpw
xpnotuornotnVel.

H 8wAwon apyilet ue amo-
otaén tou apyoU meTpEAQiou
o€ tpla KUpLA KAdouata:

e  Bevlivn kivnong
*  knpolivn
e  OpPUKTEAQLQ

Mepattépw  amootaén  umo
edattwuégvn niieon Sivet

e  AMaVTKA EAata
*  Kknpolg

H andéotaén tou netpeAaiov
amoteAel T0 mpwto Brua ya
v mapaywyn teg Beviivng. H
Bevlivn mou mpoEpxetal amo
™mv amootaén Tou METPEAQ-
ou Jewpeltal Kakng moLotnTas
Kavowo ue Alya oktavia, Ko-
Ywc bev mepLExeL peyaio mooo-
0T0 SlakAadLouevwy aAkaviwv.
' autd ot xnuikol metpedai-
WV EXOUV ETILVONOEL QPKETEG
uevodoug yla tnv mapaywyn
Kauoiuwv uPnAotepng moLo-
mrag. M and tig uedodous
QUTEG ovoualetal KATAAUTIKN
nupoAuacn Kol cuviotatal otn
dlaomnoon kKAdouatog tng knpo-
Givng pe
(C, - C,,) 0 wkpotepa udpta
kataAAnAa va  ypnotuormotn-
Jouv atnv mapaywyn tne Bevii-
vne (C,-C,,).

(Anéonaoua ano
John McMurry
Opyavikn Xnueio, topog 1)
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pYia BEppavon kal
Kivnon

nsT%éJ\alo — = ( > Magour
" I
Ahm b 1 "'1 :_‘:_L:-:J

>

KAdouara

» Ehagpa
MNTTavTika

o‘SIi7

NiTTavTikd

B. ATréoTagn kevou

> NiTTavTikd

o gyl S

AT@aATikO
UTTOAEIPPO

ATTO atgoo@aipikni amooTtagn

4

z -
Mpog amréoTaén Kevou

Mo amootaKkTiky otiAn atuo-
oQaIpLKNG Ttieong ue vyoc 50
m Kot SLA-UETPO 9 m EXEL IKa-
votnta 6tAiong mepimou 107
TOVWV METPEAQioU To YpPovo.

SXHMA 2.2 KAaouartikn ormo-
otaén mnetperaiou, mapayo-
UEVA TIPOLOVTA KOl XPHOELS
autwv. H amooataén yivetat oe
évo Briuata:

o. OE QTUOOQALPLKN TTiEON,
omou mapadauBavovralr Ta
edappa kKAaouata ko

8. umo kevo, omou mapalau-
Bavovtar ta BapUtepa KAd-
ouaTa ToU METpEAiov.
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opnxaviag aUTOKLWVATWY Kol agpomAdvwy, n Bevlivn €ywve to Lo mo-
AUTIHo KAAopa tou metpeAaiov. H Bevlivn Opwg mou maipvoue anod
TNV KAQOUATLKA amootaén tou apyol metpelaiouv dev GTAveL yla va
KaAUYEL TG au€avOpEVEG avAayKeG TNG ayopdg. O Aoyog autog odnyn-
o€ otnV nopaywyn Beviivng and avwtepa KAACUATA TOU TETpEAaiov.
Avwtepa KAQoUATo OVOUAOVTaL QUTA TIOU TA TIALPVOURE o€ Beppo-
Kpooilo peyaAUTepn amo autr mou anootalel n Beviivn.

Ta avwtepa KAAopOTa TOU METpEAAiou, ou Sev €xouv TOOO e-
yaAn Zntnon 6oo n PBevlivn, umoBaAlovtal os pia Katepyaoia mou
ovoualetal nupoAvon (cracking). Kata tnv mupoAuon Bepuaivetal To
kAdoua tou netpelaiov mapouvoia katalutwy (AlO, kal Si0,), onote
Slaonatal oe ubpoyovavOpakeg Pe AlyOTepa ATopa avOpaKa TLY. TO
Sekatplavio pumopei va Sltaomaotel

C,H,,—CH,,+CH, =CH,+CH,CH =CH,
BevCivn TIPWTEC, DAEC TTETPOXNMELXC

H Bevlivn mou maipvoupe anod tnv nupoAuon sival KaAUTEPNG molL-
otntag anod tn Beviivn mMou MALPVOULE HE KAQOUATIKY amooTagn Tou
apyou metpelaiov. Me avapelén twv dVo autwv eldwv tn¢ Bevlivng
Talpvou e tn Bevlivn Mo XpNOLUOMOLOUUE otV KaBnuepvn lwn.

H nmototnta tng Beviivng kabopiletal amo tn cupnepLdopd TNE KoTa
TNV Kavon o€ mpotumo Bevivokvntipa. Metplétal € pe €va Selktn
Tiou ovopaletal aptduoc oktaviov. Oco HeyaAUTEPOG ival o aplBuog
oktaviou pLag Bevlivng, t0oo KaAUTePNG oldtnTag eivat. Ot udpoyo-
vavOpakeg pe euBUypapun aluoida €xouv UIKpO aplBUd oKTaviwv.
AvtiBeta, ol uSpoyovavOpakeg pe TTOAAEG SLAKAASWOELG £XOUV HEYA-
Ao aplBuo6 okTaviwy, ONw¢ GAlVETAL OTOV TTAPAKATW TIVAKA.

— ICOHEPN a_maou on<1c’1waﬂ_ ICOHEPH OKTAViou OKTAVIQ .
C ( <0 |
7 L R & R & O C
0 OKTAVIO
o QO
ETTTAVIO o4
2- 'pseque‘mdvno
46
79
88 100
2,3 - SipeBuAomevidvio 2,2,4 - 1pIHEBUAOTTEVTAVIO J

TéAog, dUo aAla mpoldvta MUPOAUCNG Tou TETpeAAiou, TO alBévio
KOl TO TPOTIEVLO, AOTEAOUV TIG BACIKEG TIPWTEG UAEG OTNV OPYAVLKA
XNULKN Blopnxavia (metpoxnueia).

£KT10VWIOH

prmoudi

%

CUMTTIEDT KOl avdpAeEn

JTIC UNXOVEG ECWTEPLKAG
KoUoews to piypo Beviivng
KO 0EPQA QVAPAEYETAL OTOUG
KUAIV6poUG TNnG unxavng pe
™ Bonvela nAektpikou ormiv-
Jnpa, mou TPOEPXETAL TLX.
arnd to pmoull. Mia Beviivn
Jewpeitat kaArng molotntag
otav n avapAeén yivetat oua-
Ad, xwpic KTumnuota (Ukpoe-
Kpréetg), akopa kat KATw oo
uynAég ouvOnkeg ouumieong.
No onuewwdel ot, 600 ueya-
AUtepn givatl n ouumnieon tou
uilyuarog aépa - Beviivn, tooco
ueyaAutepn eivat n anédoon
TOU KLVnThpa.
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(2.2.) NadOa - Metpoxnuika

e Nagpda gival to kAaoua tng anootaéng Tou apyou nmetpeAaiov mou
Bpioketat uetaév tng Beviivng kat tng knpodlivng. To kKAdoua auto armo-
TeAeital kupiwg amo aAkavia ue 5 éwg 9 atoua avipaka.

o [letpoynueia givat o kAadoc tne BLounxavikng xnueiag mou meptAou-
Bavel To oUVOAO TwV UETOSWV mapaywyn¢ XNULKWV TPoiovVTIwV UE MPpw-
TN UAn to metpélaio.

OL MPWTEG UAEG TNG TETPOXNMELAG elval agplol kal uypol udpoyo-
VAVOPOAKEG TTOU TPOEPXOVTAL KUPLWG ATt TO METPEAALO KoL ELSIKOTEPQ
ano tn vadOa. H onuavtikdtepn Stepyacia péow Tng omoiag n vadOa
SLVEL TLG KUPLEG TPWTEG UAEG TNG METPOXNUELOG lval n TtupoAuon.
Kata tnv nupoAuon tng vadBag mpokUmtouv ta e€n¢ mpoilovra:

1. Aéplo vadOag, mou XpnoLUOMOLETAL KUPLWG WE KAUGLUO KoL TIEPLE-
xeLnepinou CH, (75%), H, (5%), C,H, (5%).

2. Bevlivn.

3. Katwtepol akopeotol udpoyovavOpaKes, OTwE aBEVLo, TTPOTIEVLO,
Boutévlo, 1,3 - Boutadiévio. Mall ' autoUg MAPAYETAL ULKPN TTOOO-
TNTA APWHATLKWY USPOYOVOVOPAKWY LE ONUAVTIKOTEPO TO BeVIOALO.
e Me Baon TOUC «ULKPOUC» auToUG udpoyovavUpakec (Uedavio, aude-
vio, nporévio, Boutevio, 1,3 - Boutadiévio, BevioAilo) umopouv va na-
PAOKEUAOTOUV TTANTOC 0pYaVIKWV TTPOIOVTWY, aKOUN Kot TTOAUTTAOKNG
dounc ueyalouopta, UEYAANG TEXVOAOYLKNGC KOl OLKOVOULKNG CNUACLoC.
Avdueoa o’ auTA QVAQEPOULE TA AITOPPUTTAVTIKA, alwToUuxa ALImdoua-
Ta, TOAULEPN, UQAVOLUEC (VEC K.ATT.

_em 21¢ibn
|' _ lpouxiopol amd
| TUVBETIKEG

Oheg

i P
1 Mamyo
auToKIviTou

160 m

=

Udpevang

6 kg

100 L Beviivng mwhaoTikol

2XHMA 2.3 MoAAoi urtootnpilouv OTL «TO METPEAQLO EiVaL KpiUO VA KAYETALY.

250 300

200

150

100 | :
Emdpkeia eTwv

PUOIKO QEpIo

50

ExeL unodoytotel ot ta amno-
Jéuata mnetpedaiou, @uot-
KoU agpiou kat yoavipakwy
EMAPKOUV ylo TOOA €T, 00
SelyveL To axnua.

® Me tnv napodo tou ypovou
eAntifouue, OtL oL avavewot-
UEG LOPQEC EVEPYELAS, OTTWG
n awoAwkn kat n nAtakn, Sa
avTikattotouv 0Ao Kal epLo-
00TEPO TO METPEAQLO Kkat Ta
Exoue Ta €ENc 0PEAN:
1.Mwkpotepn pumavon Tou
nieptBaAdovrog.
2.Eotkovounan tou meTpe-
Aaiou, wote ta amoVéuata
autou va aélortotndouv yla
NV TOPACKEUN OPYOVIKWY
TPWTWV VAWV, TNV mapaywyn
QAPUAKWY, TAQOTIKWY, QTTOP-
PUTTAVTIKWY, OPWUATWY K.d.
Av ocuuBouv auta, Ja emiBe-
BatwVel akoun mepLoooTEPO
0 XAPOKTNPLOUOG TOU TETPE-
Aaiou «uaUpog xpuoocy.
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(2.3.) AAkavia - pebavio,
duoLKo aEpLo, BloagpLo

Duoko agplo

JuvNBwWC TO METPEAALO CUVUTIAPXEL LE AEPLO Uiyua, KUplwg udpoyo-
vavBpakwy, mou ovopaletat puoLKO aépLo.
e To uUOLKO aEpLo gival piyua aepiwv udpoyovavipdkwy UE KUPLO OU-
otatiko to uedavio, CH, (uexpt kat 90%).

To dpuoLkd aé€pLo XPNOLUOTOLEITAL WE KAUGOLO Kal Ttapouatalel dUo
Booka TTAgOVEKTAHATA £VAVTL TOU IETPEAQLOU:
1. Elvat kaBapo kavolpo, ylati ad’ evog pev Kalyetal TARPWE KOl UE
gukoAia tpog CO,, ad’ etépou bev mepLexel S i N, onote be bivel pu-
noyova agpla, onwg SO,, CO, NOx.
2. Exel peyadAn Beppoavtiki tkavotnta (9000 — 12000 Kcal yia kabe 1
m?3 Kauaoiuov).

EKTOC amd KaUoLpo To GUCLKO AEPLO XPNOLUOTIOLELTAL KL WE TTPWTN
UAN otn Blopnxavio TETPOXNLKWY TIPOLOVTWV.

AAkavia - pebavio
fevika

Onwg €xoupe avadépel, aAkavia ovopalovtal oL AKUKAOL KOPECE-
volL uSpoyovavBpakeg. Ta alkavia EXouV YEVIKO poplakd tumo: C H)
KOl TO TTPWTO HEAOG TNG OMOAOYNG OELPAG TWV aAKaViwy gival To pe-
Bdvio CH,. Ztov mivaka 2.3 mou akoAouBel daivovtal oL poplakotl kait
OUVTOKTLKOL TUTOL TwV aAkaviwy pe 1 €wg 5 dtopa avBpaka.

Ta aAkavia sppavijouv tetpasdpikn diataén oto xwpo. AnAadn, oto
KEVTPO TOU TeTpaESPOU TOTOOETETAL £va ATOO AvOpaKa KoL OTLG KO-
PUPEC TOMOOETOUVTAL OL UTIOKATAOTATEG TOU.

MNpoéAeguon

OL kopeapévol udpoyovavOpakeg Bpiokovtal adpBovol 6To HuaLKO
a€pLlo Kol oto meTpéAato. Emiong to pebavio amoteAel To KUPLO CU-
OTOTIKO TOU Bloaspiou.
* Bloagplo givail To AEPLO TTOU TTAPAYETAL Ao TN onyn tn¢ Boualag
(To oUVOAO TNG OpyaVIKAC UANG ITOU TTapdyouV Ta {Wao KAl TA (PUTA) Kol
TOU 0O7T0l0oU TO KUPLO OUCTATLKO iVl TO Uedavio.

MeSavio CH,

Awddvio CH,CH,

lporavio CH,CH,CH,

Moptakd povtéda aAkaviwv
TTAVW: N CUUTTAYNG LoPPN
KATW: N EKTETAUEVN UOPPN
UOVTEAWV.
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N CH, ., ZUVTOKTLKOL TUTIOL
1 CH, CH, pebavio
2 C,H, CH, - CH, ai8dvio i
, BouTcvio
3 C,H, CH, - CH, - CH, mpondvio
CH,CH,CH,CH, Boutdvio
CH
4 v CH,CHCH,
| uebudomporndvio )
CH, -
CH,CH,CH,CH,CH, mevtdvio MeBuhoTrpomdevio
CH3$HCH2CH3 pebuloBoutdvio
CH;
C5H12
o
CH3_?_CH3 SpueBulonporndvio
CH;

MINAKAS 2.3: Moplakoi, CUVTAKTIKOL KoL OVOUATA TWV MTPWTWV UEAWYV
TMevTvio

SXHMA 2.4 Stepeoxnuikn diataén uedaviou. T

'

ALEBVNOTTPOTTIVLO
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MNapaokevég

Ta aAkavia, w¢ GUOLKEC TTPWTEC UAEG, SV mapayovTaL BLOUNXAVLKA.
AvtiBeta, anoteAoUV TIC TPWTEG VAEC yLO TNV Tapaywyn AAAwv evw-
oewv (metpoxnueia). Ta amdovotepa aAkavia (LeBAVLIO £wG EVTAVLO)
umopouLv va mapaxBbouv oe kabapr KOTACTACN UE KAACUATLKN QTO-
otaén tou metpeAaiov A Tou puoikol aepiou. Ta uTtdAoLTA AAKAVLA
pUmopoUV val cuVTEBOUV HE pLa amo tig peBodoug mou meplypddovtal
TIAPOKATW, OL OTIOLEC £XOUV KABAPO EPYAOTNPLAKO XOPAKTAPA.

MEVIKEG MAPOALOKEVEG AAKAVIWY

1. Ano ta aAkuAaAoyovibdia RX ue avtikataotacn tov aAoyovou ano
uépoyovo.

RX +H,—— RH + HX
Amo6 ta aAkulaAoyovidla SpaoTtikotepa eivat ta aAkuAoiwbsidla, ako-
AouBouv ta aAkuAoBpwuidia kot aAkuAoxAwpidla, evw ta aAkulo-
dBopidla eival teAeiwg adpavn.
mx. CH,1+H,—— CH, +HI
2. Me entibpaon vatpiov og aAkvAaAoyovidia Sltalupéva o Enpo al-
Bpa (LEB0SOG Wurtz).

2RX +2Na—2% _, R - R + 2NaX

aBépag

. 2CH,Br +2Na—— CH,CH, + 2NaBr

3. Me 9épuavon twv e vatplo n KAAlo aAdTwv KOPECUEVWVY UOVO-
kapBoéuAikwv oééwv (RCOONa i RCOOK) ue otepeo NaOH ry KOH.
RCOONa + NaOH —>— RH + Na,,CO,
H uébodog autr ovoudletal amokapBoudiwon kal To AAKAVLIO TTOU
T(POKUTITEL £XEL 1 Adtopo C Alydtepo armo to aAag.
n.X. CH,COONa + NaOH —>— CH, + Na,CO,
4. Me kataAutikn u6poyovwaon akopecTwy ubpoyovavIpakwy.
C H, +H,—MN CH,
nx. CH,=CH, +H,—"—CH,CH,

DUOLKEG LOLOTNTEG

Ta katwtepa WEAN twv alkaviwv (C - C,) eival agpla, axpwpa,
dooua kat adldAuta oto vepo. Ta peoa peAn (C, - C ) elval vypd pe
XOPAKTNPLOTIKY oopn Tetpelaiou kat Ta avwtepa (C , Kal avw) ivat
OTEPEQ, AXpwHA LE UPH KEPLOU, OTtwG n BaleAivn.

XNULKEG LELOTNTEC

To CH, ko Oha T ceAkavier eivon abpaveic evwoelg. 2 KATAAANAEG
OUWG OUVONKEC UMOPOUV va SWOOUV OPLOUEVEC AVTLOPATELS, OO~
VTIKOTEPEG QO TLC OMOleG elvaL: n Kavon, n MUPOAUGH KAl N UTTOKO-
Taotaon.

e To Biwoaéplo mpoEpyetal
aro BloAoyikég Spaaoetg, otav
unapyet EAAewn oéuyovou,
onw¢ ouuBaivel kata TNV
amoouvdeon (onyn) opya-
VIKWV EVWOEWV ota €An. H
Bloualo avavewvetal mOAU
ypriyopa kat givat mpwtn UAn
QVAVEWOLUNG TINYNG EVEPYEL-
ag. OL ayedades amoteAovv
uia onuavtiky mnyn Bloae-
plou, oyt akptBwg ot ibLeg,
aAda ta Baktiploa pe TA
omoia ouuBLwvouy. Emiong ot
TIUPKAYLEG TTOU yivovTal OTIG
CXWUNTEPECY  TIPOEPYOVTAL
KUpLlwG arto TNV avapAeén tou
Bloaepiov.

Ol KQUOELG TOU QUOLKOU oE-
piou (CH,) kai tou uypaepiou
(C,H, kar CH, ) bivouv moAv
KadapeG PAOyeg, €pooov yi-
vovtal TéAela (ue meplooela
aépa).
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a. Kavon

Ta aAkavia kaiyovtal pe mepiooela ofuyovou (| aépa) mpog Slofei-
810 Tou avBpaka Kal vepo. MNa tnv évapén tng avtidpaong amatteital
omwvenpag, o onoiog vepyoTtoLel Ta avTtidpwvTa.
3v+1
CVH2v+2+VTOZ ——>VvCO,+(v+1)H,0
nyx. CH,+20,——CO, +2H,0

Otav n moodtnta ofuyovou Sev sival emapkng, n kavon eival ateArg,
onote oxnuatilovral dtadopa mpoiovta onwg C, CO.

6. NMupoAuon

‘Exoupe Adn ToviceL TN onupacia tTng MUPOAUGCNG yLa TNV TTOPAOKEUN
Bevlivng Kal ylo TNV TOPOOKEUN TWV AKOPECTWY KAl OPWHOTLKWY
uSpoyovavOpAKWY TIOU XPNOLUOTIOLOUVTAL WG TTPWTEG VAEG OTA TiE-
TPOXNUIKA epyootdota. YrnevBuuiloupe OtL n mupoAuon yilvetal pe
Bépuavon mapoucio KATAAUTWY Kol armoucia aépa. Katd tnv mupo-
Auon yivovtat moAAEG avTdpaoelg, Onwe oxdon aAuoidag, KukAomoi-
non, wopepeiwon kat apudpoyovwaorn. Avtidpacelg mou odnyouv oe
npotovta pe StakAadlopévn aluoida xpnoLpomnolouvTal yia tn BeAti-
won g oldtnTag pLag Beviivng (avapoppwaon Beviivng).

e [lupoAuon aAkaviwyv givat n eputkn dtdomaon anovoia aépa KATW
arnod nieon, Ue N xwpic kKataAutn, mou obnyei o€ UiyuaTta KOPECUEVWVY
Kol aKOPETTWVY USPOYOVaVIPAKWY UE ULKPOTEPN OXETLKN UopLaKn pada
n o€ woouepeic pe dStakAadiouevn aAvaoida.

HHHHHHHHHHHHHHHH
b LLLLLLELLLLLL
AAASRARRRRARARN
HHHHHHHHHHHHHHHH

Aexag€avio
MupoAuon
AiBévio Mpomévio Boutdvio 4 4 H H
H, M H | L1
Y S 1k T
H H H A HHHH
HHHHH
H L
C-C—C-(f-c— —?—-H Emrrévio
Wl |
HHHHHH
Yahoappakag Karahitng
- [
g l.mosapﬁum; *
)y _ b1
1; Mapagivéhaio AfpIa o '—-,
{ 'rrupbhuan_qv, | |

i ;]

Mpoiévra TupdAuong -
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y. Yiokaraotaon

Ze oplOpEVEG OUVONKEG glval Suvatd va umokatactabouv éva 1 Te-
pLoocotepa udpoyova evog aAkaviou amd AAAa otolxela 1 opddeg
OTOLXELWV. ATIO OAEC QUTEG TIG avTLOPACELS LoLaitepo evSladEpov ma-
pouclalel n adoyovwon (kat eldlkotepa N YAwplwon), n omola eivatl
pla pwrtoynuikn avtibpaon, SnAadn yivetatl mapouvoia pwtog. Xapa-
KTNPLOTLKO Ttapadelypa aloyovwong eivat n xYAwplwaon tou pebaviou.
210 SLaxuto dwg ylveTal oTaSLOKA UTIOKATACTACH TWV OTOMWV USPO-
yovou tou pebaviou amo atopa xAwpiou.
CH, +Cl, —%® 5 CH,CI +HCl

Pog yhopopedivio

CH,Cl+Cl, —2** » CH,CIl, +HCI

Pwg Syropopedavio

CH,Cl, +Cl,——> CHCI, +HCI

TPYAOpopedavio 1 YAwpodputo

CHCl, +Cl,—— CCl, +HCI

TeTpahoposdavio 1y TeTpayhopavpaKag
Xpnoeg
Me Baon 6oa nén €xouv avadpepbel, mMPoKUMTEL OTL TA AAKAVLA XPN-
oLHomoLoUVTAL /| WG KAUGOLUA | WG IPWTEC UAEC oTn Blopnxovia twv
TEETPOXNHUIKWV. Mopakdtw Sivovtal XopoKTneLloTikad mapadeiypata
XPrOEWV.
* CH, : xpnotuomoteitat wg kavoLpo (Guctko aEpLo - BLoagpLo - aEpLo
vad0ag) kot w¢ mpwtn VAN oTnV METPOXNMELA.
e C,H, -C,H  : XxpnowomnoLeltal wg LypaEPLO OTIG YVWOTEG paG dL-
AAEG «TIETPOYKAD» I TA KOWA «YKalAKLay», Ta ool TEPLEXOUV Uiypa
C,H, xou C,H, uypomoinuevo umo mieon.
e C.H -C.H, : xpnowomnoteital und popdn piypatog kupiwg we dla-
AUTNG UE TO Ovopa TETPEAAIKOG aBEpag.
e CH, -CH, : xpnowornoteitar und popdr piypMatog wg Kavoio
(Beviivn).
e AAkavia pe 20 kal Tavw atopa dvbpaka oto POpLO TOUG: XpNol-
pormotouvtal otn dpappakeutiki (Balelivn) Kot yla TNV KATAOKEUN KE-
plwv (mapadivn).

( Napadeyua 2.1 )

Molog armod Toug MAPAKATW HLoPLAKOUG TUTIOUG AVTLOTOLXEL 0 AAKAVLO,
ToLoL €ival duvatol cUVTAKTLIKOL TUTIOL AUTOU Kal Tw¢ ovopalovtal ot
QVTIOTOLXEC EVWOELG;

(@) CH, (B) C.H, (v) C,H, (6) C,H,
Amnadvinon

To adkdvia Exovv yevikd Tomo C H, . Apa 1o C,H,  avtictoyel og
v U2v2 47710
aikavio. Ot dvvaroil cuvtakTikol Tvmwot elvat:
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CH,CH,CH,CH, Boutavio kat CH3(|DHCH3 pebulomponavio

) CH;
Epapuoyn
Molog armod Toug MAPAKATW HLOPLAKOUG TUTTOUG AVTLOTOLXEL O AAKAVLO,
ToLoL eivail oL SuVOTOL CUVTAKTLKOL TUTTOL KOlL TTWE OVOUALOVTOL OL aVTi-
OTOLXEG EVWOELG;

((l) C3H6 (B) C4H6 (’Y) C5H12 (8) C5H10

(I‘lapa’z&-:tyua 2.2 )

To «ykaaKL», TTOU XPNOLUOTIOLOUE oTNV KaBnuepvr {wn Hog, TTOANEG
dopeg mepiexet kabapod Boutavio. Moca Aitpa CO, oe STP Ba oxnua-
TLoToLV, OTaV Kael MANPWC TO TEPLEXOUEVO HLAG TETOLAG PLAANG TTOU
QuyileL 116 g;

Nuon

lpadoupe tnv avtidpaon kavong.

C,H, + %02—>4c02 +5H,0

1 mol dlvet 4 mol
n58¢g 422,4 L (STP)

116 gr X

x=179,2L CO, oe STP.

Epappoyn
Mooa ypapudpia H,0 Ba oxnuatiotodv katd tnv mArpn kavon 3 g
alBaviou;

(I'lapo’:&:tyua 2.3 )
ATO T €An eKAUETAL £vag KOPEOUEVOG udpoyovavBpakag mou dlart-
otwOnke OtL mepLéxel 25% H. Na BpeBel o poplakog Tumog Tou udpo-
yovavOpaka.
Abon
AT6 T yeviko tumo twv aAkaviwv C H,  mpokUmteL otu:

(14v+2) g CH, ., mepLéxouv (2v+2)gH

oAl 100 g 25¢
Nv=1 ZUVENMWG, 0 HOPLAKOG TUTIOG Tou LpoyovavBpaka eival CH,,
SnAadn mpokettat yla to pebavio.

Epappoyn
AAkavio miepléxel 80% C. Molog elval o HopLakog TUTOC Tou aAkaviou;




51 netpédaio - udpoyovavIpakes

(2.4. ) Kavoagpia - ,
KOTOLAUTEG OLUTOKLVATWV

To evepyelakd MPOPANUa opelAeTal OTA TEPAOTLO TTIOOA EVEPYELAC
TIoU XAavovtal KaBnuepvd. Auto to GalvOUEVO TapaATNPELTAL EVTOVA,
otav pia popdn evépyelag, yla MOPASELYUA N XNULKN, LETATPEMETAL
oe Bepuikn evépyela, Omwe oupPaivel otnv kavon. H Beputkn evép-
yela mou amneAeuBepwvetat Sev eival Suvato va alomotndei «e€ olo-
KANpou», yla va mapax0el pnxavikd €pyo. Auto €XEL WG ATIOTEAECUA
oL amodooelg va pn Eemepvouv 1o 40%, KOO KOl OTLC TILO CUYXPOVEC
HoVAdEeC mapaywyng Loxvuoc.

Ta onuepwva autokivnta Asltoupyouv e TNV avaloyia piypatog
agpa kat Bevlivng, pue tnv omoia eéaodaliletal n PEylotn olkovouia
Kal n KaAUTePN anodoon TG Unxavng. Tautoxpova OUwWG, TTapAayeToL
peyaAn moootnta atpoodalplkwy punwv. OL atpoodatpikol autol
pUTOL TTPOKAAOUV KATA KUPLO AOYO TO GWTOXNULKO VEDOC, TToU TOCO
EXEL TAAQUTWPNOEL TO TEAEUTALO XPOVLA TOUC KOTOIKOUG TWV LEYAAOU-
TIOAEWV.

To Kauoa€pLa TWV AUTOKLWVATWY amoteAolvTal Kupiwg and alwto
(N,), drogeidlo tou avBpaka (CO,), ubpatuovg (H,0), ouyovo (0O,),
dkavotoug udpoyovavBpakeg oeidla tou alwtouv (NO, NO,). Ita
KQUOOEPLO TIEPLEXOVTAL ETILONG ULIKPEC TTOoOTNTEC SLloeldiou tou Bel-
ou (SO,). Al autd oxetkd adpavry (un to§ka) eivar ta N, O,, H,O
kaL CO,, evw ta NO, NO,, CO, SO, kat oL akauotoL udpoyovavOpakeg,
TIOU TIPOKOAOUV QPVNTLKEC ETUMTWOELG 0TO TepLBaAiov, xapaktnpilo-
vtal teptBaAdovtikoi pumot.

To 6togeidio tou avidpaka (CO,) mpokalel to dawodpevo tou Oep-
poknmiov. Onw¢ akplPwg to yuaAl Tou Bepuoknmiou EMITPETEL 0TI
NALOKEG aKTiveg va mepvouv péoa, aAAd dev emutpémnel tn Staduyn
NG Bepuikng aktvoPBoliag mpog ta €w, £tol kat To CO, dnuioupyel
atpoodalpa Beppopovwons. Kat' auto tov tpomo aufdvetal n LeEon
Bepuokpacia tng Mg kot pokaAovuvTtal LeTaBOAEC 0TO KALUAL.

To povoésidio tov avipaka (CO), o amokaAOUPEVOCG «OLWTTNAOG
8oAodb6vog» (elval Axpwo, AOCHO, AYEUOTO), SECUEVEL TNV ALLOYAO-
Bivn Tou aipatog kot €Tol eUmodilel Tn HeTadOpA TOU ALUATOG OTOUG
LoToUG, MpokaAwvTag To Bavaro.

Ta oézibta touv adwrou (NO, NO,), TAnv tou dwtoxnukou védoug,
nipokaAouv tnv 6€wvn Bpoxn. Emlong mpokaAoUv to oxnUATopd 6lo-
vtog (O,) ota xaunAd otpwpata tng atudcdaipag (tporocdaipa).

e O KaTOAUTIKOL LUETATPOTEIC (I KATHAUTEC) TWV QUTOKIVATWVY TIEPL-
Exouv guyevn UETaAAa (). Pt kat Rh), o LopEN UIKPWYV KOKKWYV, T

o OL KATAAUTEG ElvaL OUGLEG TTOU
emTayUvouV pla XnULkn avti-
épaon xwpic ot (btot v madai-
vouv kautd aAdoiwan.

e O atepeol kataAuteg, yla va
elval QmoOTEAECUATIKOL, TIPETEL
va €xouv ogo to buvatov Ae-
TITOTEPN LOPPI) KOKKWV, WOTE
va nmoapouotalovv ueyiotn ermt-
QaveLa.

e To TEAKO QmoTéAeoua NG
épaong Twv KataAutwy elvat ot
UETATPOTIEG:

NO N

X 2

co — co,
CH  HO
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ornola EMTHYUVOUV TIC XNULKEC AVTIOPAOELC YL TN UETATPOT TWV ETTL-
kivéuvwv punwv o€ aBAaBr yia TNV atuoo@alpa KHUCHEPL.

‘Etol to povoéeiblo Tou avBpaka Kol Ta UTTOAELUUATO Ao AKOU-
otoug udpoyovavBpakeg katovtal pog Slofeidlo tou avBpaka (m.y.
pe tn Bondewa tou Pt ) Pd), clpudwva pe TIG Mopakatw XNUIKES £€L-
OWOELG:

C,H,(9) + (4x+y)/4 O,(g) — x CO,(9) +y/2 H,0(9)
2 CO(g) + 0,(9) — 2 COL(9)

Evw, ta o&eibla tou afwtou (NO, NO,) avayovtat (r.y. pue tn Bornbela
tou Rh) dtacmtwpeva mpog alwTto Kot 0§uyovo, cUUWVA [LE TO OXMAL:
2NO(g) — N,(9) + 0,(9)

CyHy, CO, NO, O, CO,.H,0. Ny, Oy

2XHMA 2.7 KataAuTikOG UETATPOTTEAS TIPOCUPUOCTUEVOC OTO CUCTNUN EEQYWYNG TWV KAUCOE-
plwv (e€atuion) Tou autokLviToU.

H xprjon tng apdAuBong Bevlivng oe avtokivnta pe KATAAUTEG ETL-
BaAAetal yla Toug MapaKATw cofapoug Adyoud:

1. O poAuBdog oxnuatilel kpapata pe T eVyevr) HETAAAQ (L. Pt
kat Pd). ‘Etol o kataAutng SnAntnplaletal (amevepyomnoleital).

2. O puo6AuBdog dppalel Toug SLAUAOUG TOU KEPAULKOU UTIOCTPWHO-
TOC MAvVwW oTo omnoio Bpioketal o kataAutng (ta evyevn pétaila). Etol,
TO popLa Twv Kavooepiwv & Bplokouv To PO TOUG POG TOV KATA-
AOTN.

% Tofika
V atpia

Mn To€ika

atpia \\3 &
is..

SXHMA 2.8 KaTaOKEUAOTIKEG
AEMTOUEPELEG KATAAUTIKOU pE-
tatporéa. To KEAUQOG Eelval
a6 avoéeibwrto yaAuvBa. O ka-
TaAUTNG ouvnBwe amoteAsitol
aro Asukdypuoo (Pt) kat podio
(Rh) mavw oe undotpwua anod
KEPAULKO UAIKO UE evoLlaueon
eniotpwon adoupivag (Al,0,).
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( 2.5) AAKEVLA - ABEVLIO 1 AlBUAEVLO

Fevika

AAkévia ovopdlovtal ol AKUKAOL aKOpeCTOL USPOYOoVAVOpPaKEG, oL
omoiol mepléxouv €va SLMAG 00 0TO UOpLo. O YEVLKOG TUTIOC TWV
aAkeviwv eivar C H, (v>2). Ztov emopevo mivaka divovtal oL popla-
KoL, CUVTAKTLKOL TUTIOL KOl TAL OVOLLOTA TWV TPLWV TPWTWY HEAWV TWV
aAkeviwv.

Moprakot TOmoL ZuvtaKTtikol TUToL

CH, CH,=CH, auBevio i alBulévio

C,H, CH,CH=CH, TpomevLo 1 TPOTIUAEVLO
CH,CH,CH=CH, 1-Boutévio
CH,CH=CH-CH,  2-Boutévio

C4H8
CH2=(|3_CH3 peBUAOTPOTEVLO

CH;4

MNpoéAeuon - MOPAOKEVEG

Ye avtiBeon pe ta aAkavia, Ta aAkévia Aoyw SpoaoTikotntag dev
elvat too0 Stadedopéva otn duon. Oplopéva am’ aUTA £XOUV GTIOU-
Saio BloAoylkd poAo, yla mapadslypa to atBulévio sival pia dpuTikn
0pPHOVN TIOU TIPOKOAEL TNV wpilpaven Twv ¢pouTwv.
Ta aAkévia mapoaokevalovtal:
1. 3tn Bounyavia, pe nupoAvon netpeAaiov (aAkaviwv). Ta aAKéEvia
TIOU €XOUV UEXPLTECCEPA ATOMO AvOpaKka Umopouv va apaxBolv oe
kaBapn popdn amd tn Bropnxavia merpelaiov. Kat’ autd tov tpo-
TIO TIAPAYOVTOL TIEPLOCOTEPA ATIO 24 EKATOUUUPLA TOVOL aBEVIO Kall
14 exkaTtoppUpLa TOVOL TIPOTIEVLO TO XPOVo oTLC HIMA (pwTeg UAEG yLa
TNV MOPACKEUH KUPLWG MAQOTIKWY). Ma TTOAUTTAOKOTEPA AAKEVLAL UTTO-
poUV va xpnotpomotnBouv oL mapakAatw gpyactnplakol pebodol ma-
POOKEUNG.
2. 310 epyaothplo, LE avTLOPACELG andomaong. ZuviBwe anoomou e
€va HOPLO VEPOU aTo KOPEOUEVN povooBevhy aAkooAn (aduddtwon)
1 éva popLo udpoxAwpiou amod aAkuAoxAwpidia (adpudpaloydvwon).

o Ta aAkévia ovoudalovtal
Kot oAglivec amo tnv 16L0-
TNTA TTOU EXOUV TA KATWTEPX.
UEAN Toug, mou eival agpla,
va bivouv edawwdn uypd,
otav avtidpouv ue Cl, f Br,
Ek Twv oleum = €éAaiov kat fio

Kapota - aAkévia Kol xn-
Hela TG Gpaong

Ta kapota eivat mAovola o€
B-kapotévio (Eva moptoka-
Adypwpo aAkévio) to omoio
UETATPEMETAL EVIUULKA OTO
nnap o€ pla pwtoevaiodntn
XpwaoTtikn atnv onola Baoifo-
VTalL Ta oUCTHUATA OPaaNG
OAwv Twv lwvtwv opyavi-
OUWV.

1
11b pm -— '{|2|;|°
H yewuetpia tou popiov tou
awdeviou. Tevikwg, n otepe-
oxnuela twv adkeviwv eivat
eninedn. AnAadn, o aéovag
tou SumAoU beouol kat ot
UTTOKOTOOTATEG TWV ATOUWV
avipaka tou SutAou Seouou
Bplokovtal o’ éva enimedo.
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o Apubdatwon aAkooAwv

CH,,,  OH—2—CH, +H,0

2v+l H,S0,

nx. CH,CH,OH—2¢ CH,=CH, +H,0

1,50,

o ApudpaAoyovwon aAkuAoyAwptdiwv
H adudpaloyovwon yivetat pe aAkooAikod dStalvpo NaOH i KOH.
C H,,Cl + NaOH —%2 5 C H, +NaCl+ H,0

Stdhopo
mX. CH,CH,Cl+NaOH—%222% 5 CH, = CH, + NaCl + H,0
Yahopappakag
TIOTIOPEVOG OF
Trapag@iveAaio

Oépuavon

DUOLKEG LBLOTNTEC

To aAKEvia £€XOUV OUCLOOTLKA TLG (OLEG GUOLKEG LOLOTNTEG UE TA OA-
kavia. Ta mpwta peAn eivat agpa (C,- C)), ta pecaia weln eivat vypd
(C,- C) xaw ta avwrepa gival oteped. Eival adiaAuta oto vepo kat
SltaAvovtal o opyavikoUG SLaAUTEG. To alBévio eival aéplo axpwpo
LE aoBevr) XOpAKTNPLOTLKA OCUN.
XNULKEG LELOTNTES

Ta aAkévia eival evwoelg oAU 1o SpacTIKEG amd ta aAkavio. H
SpaoTikOTNTA Toug odelleTal oto SLMTAG SO0 Kal OL LBLOTNTEG TOUC

elval otnv ouoia 8LotNTeg Tou SumAou deopou. Etol, ta aAkévia &i-
VOuVv:

a. Avtibpdosis npoodnkng:
OL avTISpAoELG AUTEG lval TNG YEVIKAG LopdNG:

TTPoCoBRKN

\C=C/ # X—Y =0,
/N A
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Omnou X-W pnopet va eivat H-H, Br-Br, H-C1, H-OH.
e ue ubpoyovo

H avtidpaon auth yivetal mapouaoia kataAltn, cuvnBwg Pt kal Pd,
Kall ovopaletal udpoyovwon.

CH,=CH, +H, — > CH,CH,
) Pt
KOl YEVIKOL C\,,Hz\,, + H2 BE— C\~H2\:+2

* uE aAoyovo
nx. CH,=CH, +Br, — > CH2—$H2
|
Br Br
kot yevikd C H, +Br, —— C H, Br,

Av npocBecoupe aAkevio oe SldAuvpa Br, oe TetpaxAwpdvOpaka,
TOTE TO AAKEVLIO avTIpd pe To Br, kat o StdAupa tou Br, amoé KOkKwo
mou eivat, anoxpwpatiletat. Tnv aviidpaon auvtr dgv tn divouv ta
aAkdvia. Avaloyeg avtidpaoelg mpooBnkng pe Br, divouv kat dAhot
akopeotol udpoyovdavBpakeg. evikdtepa, n pooBnkn Br, amotelel
€vav amAo EpyaoTnPLOKO EAEYXO TNC OKOPECTOTNTAG, KAOBWE N AUEDN
ggadavion tng KOKKWNG XPoLdG Tou Br, onuaivel 6tL n évwon eival
OKOPEOTN.

LB, Y

* U VOPALOYOVO
nX. CH, =CH, + HCl—— CH,CH,CI

yevika, C H, +HCl——C H,  CI

Av avtidpaocet HCI pe mportevio CH,CH = CH, eivat duvatov va oxn-
poatiotouv duo mpoidvta:

CH;GHCH; kau CH,CH,CH,CL.

Cl
To KUpLO TIPOLOV TNG MAPATAVW AVTIOPACNG LETAEY TOU TIPOTIEVIOU
kat udpoxAwplou mpoPAEmeTal wg €ENG:

* Hmpoodrikn ota aAkevia €i-
valt pio moAu ypriown avtibpa-
on, kabwe¢ amoteAel tn Baon
yla tn ouvOeon moAAwv opya-
VLKWV EVWOEWV, OTTWG

- AAkooAwv

- AkAaviwv

- AAkuAadoyovibiwv

- Atadoyovibiwv k.ATt.

SXHMA 2.10 lMetpapoatikn Sia-
taén yla tnv enidelén tou amno-
XPWUATLOUOU TTOU TTPOKAAEL TO
aéplo atduAévio oto SLaAuvpa
Br, o tetpayAwpavipaka.
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* JUupwva ue tov kavova tou Markovnikov, otic avtibpaoeic mpoodi-
Kn¢ popiwv tn¢ popenc HA oe aAkevia, to H npootidetal katd mpoti-
unon oto atopo tou C tou SutAoU SeoUOU TTOU EXEL TO TIEPLOCOTEQN
atoua H.

‘Etol, €xoupe: CH;CH=CH, + HCl ———> CH3CIHCH3

Cl
® UE VEPD (EVVOATWON AIKEVIWV)

CH, = CH, + HOH—"— CH,CH,OH
yevika, C H, +H, O—)CH OH

2v+l

H avtibpaon autr yivetat mapouvoia 6&wou kataAvtn (mx. H,SO,).

8. MoAuueptouds
* [TOAULEPLOUOC OVOUALETOL ) CUVEVWON ULKPWVY UOPIWV, TTOU OVOUX-
Jovtal LUOVOUEPH, TIPOC CXNUATIOUO EVOC UEYAAUTEPOU LOpioU, TTOU
ovoualetal mTOAUUEPES.
H yevikn avtibpaon moAvpeptopol piag evwong pe tono CH,=CH-A
glvat n €€Ag: VCHZ=$H _razahves (—?H—CHz—)\,

A A

O MOAUUEPLOUOC QUTOC OVOUALETOL TTOAUUEPLOUOGS TTPOOINKNG. XOPOAKTN-
PLOTLKA Tapadelypata ToAUpEPLOUOU SlvovTol OTOV EMOUEVO TIIVOKAL:

Movopepég MoAupepég  Ovopa moAupepoulg Xpnon
CH,=CH, (-CH,-CH,-), noAvaiBurévio TIAQLOTLKEG GOKOUAEG,
A10évio 1) moAvatBévio mAaoTika Soxela
CH,
&H CH, (-&H-CH ) TLOAUTIPOTIUAEVLO TIAOLOTIKA OXOLVLA,
v |} TOAUTIPOTTEVLO adlappoxa
IIpomévio
(I:1 Cl
_ , Slokol ypappodpwvou,
CH=CH, (—&H- CH.") TioAuBvuloxAwpidlo TAQOTIKOL GWARVEC
Bwvloyropidio 2
CN
& CN . . )
H=CH, (-(IZH-CH ) oAV aKpUAOVLTPIALO | TeEXVNTO MOAAL (orlon)
Axpolovitpilio 2
CH
[°° CeH, . SLOYKWUEVA TTAAOTLKA
CH=CH, (—CllH-CH ) TIOAUOTUPOALO V10 HOVWoN
>TupoAio 2

* O kavovac tou Markovnikov:
kaGop(leL Tnv TomOXNUELR TNG
PoaInKne.

Amewkovion moAvatduldeviou
O€ opLaKO LUoVTEAD Kat SimAa
ula mio povtépvar avtiAnyn
oto (610 Jéua.
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e H pila CH,=CH- ovouddetau
BwuAio.

Ametkovion moAvatBUAeviou UE LOPLAKO LOVTEAD OE ouuTTayr HopPH.

V. Kavon
Ta adkévia 6tav kaiyovtal mARpwg ivouv CO, kat H,O.
ny. CH,=CH,+ 30,—>2CO, +2H,0

Xpnoeig aAkeviwv kot atbuleviou

To alBuA£€vio XpnNOLUOTIOLEITAL WG TPWTN UAN yla TNV TAPAOKEUN
OAAWV OPYQAVIKWY OUCLWV. 2TOV EMOUEVO TVOKO GalvovToLl UEPLKEC
OUTTO TLG TILO ONUOVTLKEC BLOUNXAVIKEC XPNOELG TOU alBulAeviou.

BLopnXavikEG XpRoELG atBuleviou -

PVP\ N Pb(C>Hs)s ik .'"*.
= e TeTpaatBuAiolyog néAuvfdog
CH,=CHCI

0
Na + Pb
CH}I-CH2CI <
L CH;CH,CI

+HCI1

Nagpba CH,=CH, MoAvaiBuAévio

-:M* :

CeHs H,0 To nmapayouevo moAvatBuAé-

VIO OE UOPQPN QUWPNIUATOG UE
. SLaAutn.
aiBuroBev(oAio CH;CH,OH

\02
OTUPOALO CH;CHO
\02
TTOAUOTUPOALO CH;COOH

( Mapabeyua 2.4)

Moootnta atbuleviou avtidpd mARpws e H, mapoucia vikediou kat
Silvel atBavio. To aBavio kaiyetal mMARPwE, onodte mapayovtal 8,96L
CO, oe STP. Mota ivat n pdda tou atBuleviou mou vdpoyovwONKe;
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Auon
1log tpomog
MPADOULE TIG OXETIKEC AVTLOPAOCELG
CH, =CH, +H,——CH, - CH,
7
CH,CH, +EOZ —>2C0, +3H,0

A6 tnv noodtnta tou CO, unoAoyifoupe TNV mocoTNTA ToL atbaviou
Kal arnd tnv noootnta Tou atbaviou unoAoyiloupe TNV mMoooTNTA TOU
atBuleviou.

7
CHyCH; +—0, ——2C0, +3H,0

Imol 2-22,4L(STP)
X 8,96L

x =0,2mol

CH, =CH, + H,—— CH,CH,

@ B Imol
y 0,2mol

y=5,6g

206 TPOMOG

O 6elTEPOC TPOTIOG ElVaL YEVIKOTEPOG KOL TOV TIPOTLUAE YLOL OXETIKA
«BUOKOAOTEPECY OLOKINOELG.
‘Eotw OTL avtdpouv x mol atbBuAeviou. ATt TIC avTtIOPACELS EXOUUE:

CH, = CH, + H,—— CH,CH,
Imol 1 mol

X mol X mol
CH,CH, + %Oz — 2C0O, +3H,0

1 mol 2 mol

X mol 2x mol

Amo tnv aocknon Sivetal otL:
VCOZ =8,96L og STP, ondte 2 x - 22,4 = 8,96 1 x = 0,2.

Apa avtidpouv 0,2 mol CH, =CH, 4 0,228 g=5,6 g.

Epapuoyn

Mooo6tnta nporneviouv avtidpd mARpwg pe H, mapoucia Ni kat mapd-
YETOL T(POTIAVLO, TtOU KalyeTal TARPwG onote oxnuatifovtat 7,2 g H.O.
Mota n pala Tou PoTEeViou Tou avtedpaoe;

To moAvatduAévio be oxnua-
Ti{el amokAelotika euvldeieg
aAvoibeg, onwg da mepipeve
kaveic, alda kot StakAadw-
oelg. Eéautiac autou mapou-
olalel peyaAn mAaotikotnta
(kataokeur) MAAOTIKWY oQ-
KoUAwvV k.Amt.). Oco ueyoaAw-
Vel n evduypauun aiuoida,
dnAadn n oxetikn poplakn
uddo (M) Téoo o okAnpo yi-
vetal to moAvatdulévio (ka-
TaoKEUN MAQOTIKWY SoXEiWV
TpoPiuwy, motwyv K.Am.). Ma-
Aot a6 oAU peydAov M,
noAvawduAévio  pTiaxtnkav
(VEC aVIEKTIKOTEPES QO TO
XoAuBa.
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( Napadeyua 2.5 )
2,24 L aepiou aAKeviou petpnuéva o STP kaiyovtol mARpwE Kot ma-
pdyovtai 8,8 g CO,. Mowog ivat o poplakodg TUmog Tou aAkeviou;

Auon
lpAdouuE TN YeVIKA avTibpaon MANPOUC KAUONG TWV OAKEVIWV:

CH,, + 37\)02 —>vCO,+vH,0

, , . 1 mol v mol
arnd thv avtidpaon £XOUpE:
amo TNV AoKnon: 224L _ 44 vg
224L 8,82
v=2

KaL 0 popLakog tunog eivat C,H,

Epapuoyn
4,48 L agpiou ahkeviou petpnuéva og STP Kalyovtal MANPWE Kol mo-
pdyovtat 10,8 g H,O. Mowog ivat o poplakdg Tumog Tou aAkevioy;
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(2.6. ) AAkivia - atBivio 1 akeTuAévio

levika

AAkivia ovopaZovtal ol AKUKAOL akopeoTtol udpoyovavOpaKeg, oL
OTolOL OTO HOPLO TOUC TIEPLEXOUV £va TPLITAO Seopo. To OKETUAEVLO,
Tou €ival To anmAoUoTeEPO HEAOG TNG OELPAG, MaAaLOTEPQ EBPLOKE LLE-
YaAn Blopnxavikr xpron yla tTnv nmapookeur aketaAdelidng, ofikou
0&€0G K.ATL. ZNueEPA, OUWG, oL pEBodoL autol €xouv aviikataotabel
OO AAAEC TILO OLKOVOULKEG LE TIPWTHN VAN To atBulévio. O yeVIKOC TU-
nog twv aAkwiwv eivat C H, . (v=2). Ztov emdpevo mivaka ypadpoupe
TOUC MOPLOKOUG KOL GUVTAKTIKOUC TUTIOUG TWV MPWTWV LEAWV TWV aA-
Kviwv.

Moplakoi Tumot ZuvtakTtikoi TumoL
CH, HC=CH aLBivio 1 aKETUAEVLO
CH, HC=C - CH, TPOTTVLO
HC=C - CH,CH, 1-Boutivio
C4H6

CH,-C=C-CH, 2-Boutivio

NpoéAeuon - NoPAOKEVEG

Ta aAKivio AOyw SpacTIKOTNTOC AMAVTOUV OE ULKPEC TTOOOTNTEC OTN
duon. To HEANOG TNC OLOAOYNG OELPAG TTIOU TTAPOUCLALEL LOLALTEPO EV-
SladpEpov elval To akeTUAEVIO TO omolo Kal Bo e€eTAcOUpE avaAuTL-
KOTEPQ.
Napaockevég akeTUAEViOU
1. Biounyavike, pe nupoAvon tou puedaviov otoug 1200 °C

2CH4 1200° C / atpuog HC =CH + 3H2
2. Me vépoAvon tou CaC, . Ilakorotepa n uEbodog avtr eixe Propnyo-
VIKO £VOLOQEPOV, CNLEPQ EXEL LOVO EPYOUCTIPLOKT EQPOPLOYY).
CaC,+ 2H,0——>Ca(OH), + HC =CH

3. Me apuébdpalioyovwon 1,2-bixAwpoatdaviov pe aAKooALko diaAuv-
ua NaOH n KOH.

CH, — CH, +2NaOH —%*MC_, 1y = CH +2NaCl + 2H,0
| | StéAvpo

Cl Cl

H Soun tou aketuAeviou ue
UOpLaKE UOVTEAQ. [EVIKWS
ta aAkivia eupavifouv eu-
Juypauun dtataén. Aniaén,
o déovag tou TPLTAOU Oé-
OUOU KOl O UTTIOKATOOTATNG
tou C tou tpLTAoU Seouou
(m.x. H) Bpiokovtar oe uia
evveia.
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Z1ayovOuETPO

T
e}
et tetattetelate % s

AIBivio

| AvBpakacBEaTIO

H péBodog autr pmopel va epapUooTeL YEVIKOTEPQ YLl TNV TIAPA-
OKEUN aAKWViWV.

C,H,,ClL, +2NoOH —2%* ¢ H . +2NaCl+2H,0

Stahovpo

DUOLKEG LBLOTNTEG AKETUAEVIOU

OL PUGCLKEG LBLOTNTEG TWV OAKWVIWVY HOLATOUV PE QUTEG TWV OAKAV(-
wV Kal aAKwiwv. EL6LlkOTEPQ, TO OKETUAEVLO €lval agplo, AXpwio, Ao-
oo, eAayxlota SLaAuTO OTO VEPO.

XNULKEG LELOTNTES
Ta aAkivia yevikwe, Omwe ta aAkévia, ival SpacTikég evwaelg. O

XOPOKTNPLOTIKOTEPEC AVTLOPAOELG TToU Sivouv eival otnv oucia avTl-
Spaoelg Tou tpumAoL eopou avBpaka - avBpaka:

a. Avtibpdaosis npoodnkng

H mpooBnkn yivetal oe Vo otddla. XTo MPWTO O TPUTAGG SECUOC
HETATPEMETOL 0 SUTAO Kal 0T CUVEXELa 0 SUMAGG avopBwvetal oe
QrAo.
¢ [poodnkn vdpoyovou

Auth yivetal mapoucia kataAutn Pt, Pd 7 Ni.

CH =CH + H, —*2%£ CH, = CH, —=— CH,CH,

* lpoodrikn aAoyévou (Cl, Br)

I|3r ]|3r

B

HC=CH+Br, — HC=CH >  HC—CH
Br Br Br Br

¢ Mpoodnikn ubpaAoyovou
HC=CH + HCl——CH, = CH - CI—"%— CH,CHCl,

Brvoroyropidio 1LI-8uyylmwpooibavio
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¢ [lpoodnkn vdpaAoyovou
CH=CH + HCl——>CH, = CH - C1—"“ CH,CHCI,

Buwvroyrmpidio 1,1-81y opoabivio
To evdLapeco npoiov (BvuloxAwpidlo) umopel va amopovwOel kat va
XpnolponotlnBel yLa Tnv mopackeur Tou moAupepoug PVC.

e [Mpoodkn HCN

HC=CH+HCN——CH, =CH-CN
aKpvroviTpiito
O moAupepLOPOC TOu akpUAovitplAiou Sivel Tpoldv mou XpnoLUOTOLEL-
TOL WG TEXVNTA udavalun VAN (Orlon).

* lpoodrikn H,0 (evubatwon aAkwiwv)

HC=CH+HOH —*¢*[CH, = CHOH]——> CH,CHO

H,S80, actadng rvokikn alkodin akeTaAdehion

H BwuAwkr aAkoOAn mou oxnuatiletal apxLka ival aotadng, eneldn
oTo (610 datopo C umapxet kat SutAog deopdg kat -OH opdda (voAn),
KOl LETOTPETIETAL YPHYOPA OE KAPBOVUALKN Evwon.

B. Kaon

H téAela kavon tou HC=CH &nuioupyet yahalia dAoya unAng Bep-
pokpaotiag (3000 °C), n onoia ovopdletal o§uakeTUAeVIKA Aoy Kot
XpnoLuomoLeital yla tnv KOAAnon Kat KOYLUo TwV LETAAAWV.

HC=CH + %oz —»2C0,+H,0

Y. MoAUMEPLONOG
To HC=CH pmopei va mohvpepiotel og katdAAnies cuvOnkeg oe Pev-
oMo (tpyLeptoplog) 1 o€ PvoroakeTVAEVIO (OLLEPIGULOG).

3HC=CH——CH,
HC=CH+HC=CH %M ,CH,=CH-C=CH

BwvvroakeTorévio

8. Avtidpaoeig 6§wvou uSpoyovou

Ta udpoyova tou HC=CH, kal yevikotepa Ta USpoyodva o ELval GUV-
bedepéva pe tov C tou tpumhov deopou, sival sukivnta (6§va H) kat
€UKOAQ UItopoUV va avtikatactadolv and atopa LetaAAwv. Ta mpoi-
OVTA AUTAC TNG AVTIKATACTACNC OVOUAloVTaL AKETUAEVISLa. ATU auTd
onUavTkoTEPO eival To avBpakacBeotio (CaC,). ANAa xapaktnpLlotL-
Ka mapadeiypata aketulevidiwy eivat avta tou Na n K.

HC=CH+Na——>HC=CNa+1/2H,

HOVOVATPLO 0KETLAEVISI0

HC =CNa+Na——>NaC=CNa+1/2H,

SWATPLO OKETLAEVIOLO
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Té€NOC, 0 OXNUATLOUOG TOU XaAKoaKETUAEVLSIOU (kaoTaveépuBpo ilnua)
XPNOLUOTIOLELTAL YLOL TNV OVIXVEUOH TOU OKETUAEVIOU 1] YEVIKOTEPQ TWV
OAKWVIWV pe 6&vo udpoyodvo.

HC = CH + 2CuCl + 2NH, ——>CuC = CCu J + 2NH,CI

Xpnoeig

To OKETUAEVLO XPNOLUOTIOLE(TAL OTN CUYKOAANGN Twv HETAAAWV (ou-
aKeTUAEVLKA GAGYa). MaAaldTEPA TO AKETUAEVLO AMOTEAOUOE TN BAon
yla T BLOMNXAVLKNA TIOPACKEUT TIOAAWY OPYOVLKWV EVWOEWV E LEYA-
AEG MPOKTIKEG edappoyEG. MeTd to 1970 Kot HEXPL OUEPA, O POAOG
TOU QKETUAEVIOU €XeL TtEPLOPLOTEL, AoV OTLC TTEPLOCOTEPES TIEPUTTW-
OELG €XEL aVTLKOTOOTAOEL amod To GTNVOTEPO ALBUAEVLO. ZTOV EMOUEVO
niivaka divovtal Sladopeg ouvBETELS Ue BAON TO AKETUAEVLO, OL OTIOL-
€G £XOULV ONuEpA BewpnTIKO XapaKTAPA.

JuvO£oELg aKETUAEVIOU

PVC
BivuhoxAwpidio

HCl

TTUPOAUGC
e idaitaal CH=CH | Bevioho
H, H,O
Lalls AKETAASEHSN 1,3-Boutadiévio
atBavoin 0EIKO 08U KOAOUTOOUK

(ﬂapo’tb‘styua 2.6 )

Na napackevaotel alBavaln (aketardetidn) CH,CHO pe mpwtn VAN
avBpakaoPéoTio.

Anavtnon

Onog eidape and CaC, umopodue vo TUPUCKEVACOVUE GKETLAEVIO
HC=CH, 70 omoio 6tav avtidpacet pe H,O diver axetardeion.

CaC, +2H,0 ——>Ca(OH), + HC =CH
HC=CH+H,0 % CH,CHO
Epapuoyn

Na napackevaotel moAuBwuloxAwpidio (PVC) pe mpwtn VAN avBpa-
KaoBEaoTLo.
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( 2.7.) APWHOTLIKEC EVWOELG - BEV{OALO

Fevika - TOnog tou BevioAiou

ITa IPWTO XPOVLA TNG AVATITUENG TNG OPYAVLKAG XNUELAC, 0 6pog
OPWUATIKEC EVWOELC 0.POPOUCE TIC EVWOEL TIOU ELXAV EUXAPLOTN
ooun, onwg n BevloAdelidn (amod ta kepaotla, Ta POSAKLVA KAL T QU-
ySaAa). ZAUEPA, XPNOLUOTOLOUE TOV OPO OLPWHATIKOC avadepOUevol
oTo BevIOALO KL OTLG EVWOELG TIOU TIEPLEXOUV £Va TOUAAXLOTOV Bev-
{oALkO SakTUALo. Na ETLONUAVOUE OTL OL PWHOTIKEG EVWOELG £XOUV
XNHULKA cupmepLPopd MOAU SLadopeTIKN aTd KEIVN TWV AKUKAWY TTOU
UEAETAOCAUE £WC TWPO (PWHATIKOC XapaKTNPAG). OUwWG, N CUCXETLON
TOU OPWHOTLKOU XOPAKTAPA LE TNV EUXAPLOTN ooun Bewpeital atu-
XNG.

To BevioAlo eival n amAoUoTEPN APWHATLKY €vwon Kol gival évag
udpoyovdvBpakag pe poptakd tomo C H.. Eni capavta xpovia, petd
TV avakaAuvyn tou anod to Faraday to 1825, n doun tou popiou tou
ntav éva puotnplo, ap’ 6Ao mou ntav Aén Blopnxavikd mpoiov pe
TIOAAQ KalL XproLlpa mapaywya. To mpoBANUa ATav OTL O LOPLAKOC TU-
ToG tou PBevloAiou taiplale He AKOPEDTN EVWON, EVW N XNULKNA TOU
ouunepldopd He Kopeopévn (otabepn évwaon). Tn Abon otn doun Tou
BevloAiou £6waoe o Kekule. ZUupdwva pe T Bewpia tou, T 6 ATOUA
avBpoaka cuvdéovtal PETAEY TOUC e TPELG SUTAOUC KOl TPELG ATTAOUC
Sdeopoulg, mou 6 pévouv oe otabepég BEoelg aAAd evalldooovTal,
oxnuoatilovtag €tot éva e€apeAr) KUKALKO SakTUALo, cUpdwva UE TO
oxnua:

HC ~CH HC.~CH

Znpepa, cupdwva Pe veoTePeg avTIANPELS, Bewpolpe OTL,

® 70, atouo. Tov avlpaxa tov fevioriov avvoéovial uetold Tovg avd 000
ULE TOV 1010 TPOTTO OV JEV EIVaL 0VTE ATAOS 00TE NITAOGS deaog. O deouog
OTOGS EVaL ONAOON EVOC EVOIGUETOS OETUOS UETOLD ODTOD TOV OTTAOD Kal
01Aov deaod Kol yi’ avTo 10 1opto v Pevioriov ovuforiletar:

F. A. Kekule: 1829 — 1896
Zekivnoe TIGC OTOUSEG TOU UE
OPXLTEKTOVIKY, OTQV  OUWG
akouaoe pla StaAeén tou ueya-
Aou xnuikouU Liebig poyeutn-
Ke. Mapd T¢ avTidpacels tou
i6tou tou Liebig «av 9édete va
omoubaoeTe ynueia Va mpéemet
Vo KOTQOTPEWETE TNV UYEiA
oag» (umtovowvtag Kuplwg TNV
avaykn yio ToAu okAnpn ou-
Aeta kat Atyotepo tig avIuyLeL-
VEC OUVINKEG OTO EPYAOTIPLO)
anmopactloe va aAddaéel avti-
KE(UEVO KAl Vo oTTOUSATEL XN-
ueia. O Kekule avtamokpiOnke
nANpw¢ ota Adyta tou Saoka-
Aou tou, apou yia moAAd xpo-
VI TTEPLOPLOE TOV UTMVO TOU
o€ 3-4 wpeg T UEpa. Avaupt-
gBritnta to ovoua tou Kekule
ExelL ouvbeel ue to BevioAio
Kot TtV KUKALK) Soun mou
ToU anébwoe. Mépa opws an’
QUTO TTPOOYEPE TOAAA otnv
EMOTAUN TNG XNUELAS, OMWE
elvat n Statunwon tng Fewpi-
a¢ TETPAOIEVIOG TOU QTOUOU
ToU avIpaKka Kol n EpUnVeia
TOU OXNUATIOUOU QVIPAKIKWY
aAvoidwy ue amAoug SutAoug
n tputAouc Seououg. 3 autov
eniong ogeiAetar n btaboon
TWV UOPLOKWY UOVTEAWV oav
EMOMTIKO UECO QAVATAPAOTA-
one twv poplwv (Ue opaipec
Ko ouvdéapoug). TéAog, uvn-
UELWSES ATV TO TPITOUO OUY-
YPaPLKO Tou Epyo «EyxeLpibilo
Opyaviknc Xnuelog».
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2XHMA 2.13

H ovuyxpovn amoyn oxetika pe tn Soun tou BevioAiou, Omwe aUTI ATTELKOVIIETAL OE KOUTTLOU-
tep. Ta Seoutka NAekTpOvia Twv atouwy C (autd mou oxnuatilouvv Secpouc) dnutoupyouv Eva
UN EVTOTTLOUEVO NAEKTPOVIKO VEPOG TTOU «SEVEL» TA ATOUN UETAED TOUC.

...aAAN ulo etkovikn mapdaotaon
tou BevloAikou Saktuliou.

Napaokevuég BevioAiou kot aAkuAoBevioAiwv

Mpwta ar’ 6Aa Ba PEMEL va TOVICOUE TN LEYAAN OLKOVOULKY On-
poola mou €xeL n Blopnxovikn mopaywyn tou BevioAiou kot aAKUAo-
BevloAiwv. OL EVWOELG QUTEC ATOTEAOUV TNV TPWTN UAN yLa Tn oUVOE-
on 6Awv oXeSOV TWV APWLATLKWY EVWOEWYV, OTIWCE AKPLBWE Ta aAKAvLa
(mou AapBavovtal and to METPEAALO) TTOU amoTeAoUV tn Bdon yla Tn
ouvBeon Twv AAeLDATIKWY (AKUKAWYV) EVWOEWV.

AUO glval oL KUPLEG TTNYEC TWV ATIAWVY APWUATIKWY udpoyovavBpad-
KWV: TO KAPBOUVO Kal To METPEAQLO.

1. To kapBouvo (ABavOpakeg) eival e€alpeTIKA TOAUTTAOKO Hiyua
QTOTEAOUEVO KUPLWG OO eKTETOUEVEG aAuoideg SakTuAiwv Tou
polalouv pe tou BevioAiou. Otav BeppavBei otoug 1000 °C anouoia
aépa (Enpa amodotaln), o kApBouvo Slaomdtal o€ €va piypa mntl-
KWV Tpolovtwy mou ovopaletal Atdavipakomniooa. Me KAQGUATLKN

DEUTSCHE BUNDESPOST

©
(C I C)
[CIRC,

H Soun tou BevioAiou 6bie-
peuvndnke amo to lepuavo
Xnuko Kekule to 1865. 25
xpovia Uetd, oto «peotiBal
BevioAiou» mou Slopyavwaoe
n lepuavikn Xnuikn Evwan o
Kekule oe kataotaon evgpo-
placg dinyndnke nwg éptaoce
atn cUAANYnN tou tUmou Tou
BevioAiou: «[UpLla TNV KapE-
KAQ pou mpog to Tkt Kat Ao-
yokowundnka. MaAL to dtoua
xopomndovoav UMPOG OTA
uatia pou. Autr ™ @opd ot
ULKPOTEPEG OUAOEG TTAPEUE-
vav Qo CEUVOTNTA OTO oW
UEPOC. Mmopovoa twpa va
Stakplvw UeyaAUTEPOUG OU-
VTAKTIKOUG TUmoug. Ot pa-
KpLEG aAuaideg aTplpoyupl-
lav oav @ibla. AAAa Seg! T
nrav auto; Eva amo ta pidla
SayKwoe TNV oupd Tou. Sav
va Ktumnoe pto aotpann!
Zunvnoa. lMépaoca, ylo pa
aKOUO (POpPd, TO UTTOAOLTTO
™N¢ vuxtac eneéepyalOUeVos
QUTH TNV ELKOVA.

e To BevioAio (n kaAutepa o
BevioAikog SaktuAlog) amo-
teAel tn Baon yia tn ouvdean
TWV QPWUATIKWY EVWOEWV.
Av J€A€L 0 xnULKOG vt ouvOE-
o€l pLa ToAUTTAOKN apwuUaTL-
KN €vwon elte ato epyaotr)-
plo eite otn Bounyavia, Sev
otkobouel éva Bev{oAiko Sa-
KTUALO, aAAd Eekva amo pia
amAn €vwaon ToU TEPLEXEL
nén éva BevioAko SaktUAlo
ko tnv auéavel Bnua mpog
Briua uéxpt va otkodSounoet
v emduunth évwaon.
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amnootaén tng AtlbavBpakodmiooag mpokUTtel To BevioAlo, kabBwg Kat
mtoAAol aAAot apwpatikol udpoyovavBpakeg (rm.x. peBuloPevioAio, &t
pebuloBevioilo).

2. To metpéAalo, WG YVWOTO, AmoTeAsital KUplwg amd aAkdavia.
Kdtw amnod katdAAnAeg ouvOnkeg Béppavong Kal mopousia KotaAu-
Twy, yivetatl adudpoyodvwon Kal KUKAomoinon Twv aAKoviwv Kol Ue-
TOTPOT TOUG O€ OPWHATIKOUC uSpoyovavOpaKeg, LY. TO €€AVIO UE-
TatpEnetal o€ BevioAlo.

Oéppavon

C()Hl4 C()H() +4H2

KOTOAVTEG

IuEpa oL peyaAutepeg moootnteg BevioAiou mapaockevalovral
otn Blopnxavia amno to meTp£AALOo He TUPOAUON.

DUOLKEG LOLOTNTEG

To BevloAlo ival Axpwuo LYPO LE XAPOKTNPLOTIKY oour Beviivng,
abdldAuto oto vepd, aAld StaAutd oe opyavikoug SlaAuteg. To 8o
elvat aplotog StaAutng moAAwv oucwwv. Eival oxupd toikn ouacia.
MePLEXETAL OTA KAUOAEPLA OXNUATWY TTOU XPNOLUOTIOLOUV WG KAUGLUO
oOAUBSN Bevlivn.

XnNUIKEG LéLoTNTES

H Soun mou £€8woe o Kekule yia to BeviOALo TPOGEKPOUE OTN EPUN-
VELQ TN XNULKAG TOU CUPTIEPLPOPAG TWV OPWHOTLKWY EVWOEWV (pw-
uatikog yapoxtipog), kKabwg o BeVIoAKOG SAKTUALOG TAPOUCLATEL TAL
€€NG XOPAKTNPLOTLKA:
® £yel eEAay1oTH OPOOTIKOTNTO, UEYALN ONL0ON atabepotnta (oe avtibeon
UE TO. OAKEVIO)
® 0ivel ODGKOLO, OVTIOPATELS TPOTONKNS (o€ ovtibeon ue o oAkevia)
® Jivel EDKOAN AVTIOPATEIS DTOKOTOTTOTNS (UE AAOYOVO, GAKDAIO. K.AT,)

Y.
Br
+ HBr

FeBrj

+ Brz —_—

BpwuoPevloiio

Me Bdon tig 18LotnTeg auTéG Tou BevioAlkou daktudiou Stadopo-
TIOLOUVTOL Ol APWHATIKEG EVWOELG ATIO TLG UTIOAOLTIEG OPYAVIKEC EVW-
OELG.

XpnoeLg

To BevloAlo xpnotpormoleital wg SLaAluTng N wg mpwtn VAN yLa TV
TIAPOLOKEUN APWUATLKWY EVWOEWV TIOU XPNOLLOTIOLOUVTAL 0T XpW-
pota, papuaka, TAACTIKA K.AT.

O Kamvog ToU TOLyapou Tie-
PLEXEL TIOAUKUKALKOUG opw-
UQTIKOUG USpOYyovVaVIPAKEG,
EVWOELC  KOPKLVOYOVEG, Ol
omnole¢ avtidpouv UE TO KUT-
Taptko DNA.

"

To Bev{dAio avtiépd e To Br,
KaL apxifeL va To armoypwuo-
Tilet. To HBr mou eAeuVepw-
VETAL XPWUATI(EL KOKKLVO TO
SeikTn xaptou.

O

H piga C,H,- pawvidio

©/CH3

ueduAoBevioAio n toAoudAio

©/CIIZCH3

atduAoBevioAio
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(2.8.) Atpoodarpikn punaveon -
@awopevo Beppoknmniov -
Tpuna 6lovtog

PwTtoxnuKn punaveon

O aépag amoteAeital kupiwg amo alwto (78% v/v), ofuyovo (21%
v/v), 8lo€eidlo Tou avBpaka (0,03% v/v) kal euyevr aépia (0,9% v/v).
Atpoodalplkn pumavon sival n aAlolwon Tng mapanmavw cUoTAoNG
(TOLOTLKNAG KOl TTOCOTLKNG), TIOU UTtopel va €xel BAABEPEG ETUMTWOELS
oTnV avBpwrivn uyela, oToug {wvTtavoUg 0pyavIoUoUG, KaBwE Kol 0To
UALKO KOl TTOALTLOWMLKO TiepLBAAAOV.

Ta vypa Kal oTePed Kavolpa, KabBwe kaiyovtal, emipapuvouv thv
atpoodalpa Pe TTOAAOUG PUTTAVTEC, OTIWG TO ULWPOUUEVA CWUATIOLA,
T0 povogeibio tou alwtou (NO), To Sogeibio Tou Beiou (SO,), To povo-
&eidlo tou avBpaka (CO), akavotot udpoyovavIdpakeg kal AAAouc. Ot
EVWOELG QUTEG, TIOU XopaKktnpllovial MPWTOYEVEIC PUITAVTEC, UTIO TNV
enidpaon TNG NALAKAC akTwoBoAlag, oxnuatilouv AAAOUG PUTTAVTEG,
TouG Seutepoyeveis, 6mwg eival to ogov (0,), Sradopeg aAdeiibes, Ta
mtoAUTIAOKa PAN’s (VITPLKA UTIEPOEUAKETUAL) K.ATL.

2TIG OUYXPOVEG MEYAAOUTIOAELG TA TEAEUTALO XPOVLA TTapaTnpEital
avénon tTwv Aeyopevwy GwToXNHULKWY pUTIWY, OMWC €ival oL udpoyo-
vavBpakeg, Ta 0&eibLa TOu AWTOU KoL TO «TPOTIOCDALPLKO» (1) «KOKO»
0lov). H dwtoxnuikn puTIAVOn TIPOEPXETOL KUPLWCE ATIO T KAUTAEPLAL
TWV EEATUIOEWY TWV AUTOKLVATWV.

Ta ofeibla tou alwtou eival Baclkd cCUCTATIKA TNG GWTOXNIULKAG
pumavong. At autd, to Slo€eiblo Tou alwTtou MPWTOYEVWE TIPOCBAA-
AEL TA LATLA KOL TIPOKAAEL AVATIVEUOTIKEG ETULITAOKEG. Emtiong ditaoma-
TaL pe tnv enidpaon tng nAtaknig aktwoBoAiag:

NALOKO PG

NO, —/————=->NO+0

Ta dtopa ofuyovou, Pe TtV emidpacn tng nAlakng aktwvoBoAiag,
avtidpouv Ue To aéplo ofuyovo NG atpoodalpag Kat oxnuatilouv to

olov.
O+ O l]/ lUl\O [O0]e Oz

To 6lov amoteAel WTOXNULKO PUTIO KOIL CUYKEVTPWVETOL OTNV ATHO-
odatpa péxpt to UPog Twv 10 km mepimou (tpondodalpa), Evw oTnV
Tapoywyrn tTou cupBAAAouV oL PEYAAEC CUYKEVTPWOELG 0&eldiou Tou
a{wTOU, OPYAVIKWV TITNTIKWV EVWOEWVY, KaBwg emiong n uPnAn nAt-
odavela kat n Beppokpacia. To 6lov TNG TpomOchALPAG EIVOL TO KU-

Evtunwatakny aAdayn oto to-
mtio tou Nog AvtleAec peTa ™
Afgn Spactikwv UETPWY KaTA
TNG PWTOXNULKNG PUTTAVONG.
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PLOTEPO CUCTATIKO TNG GWTOXNULKAG puTtavonG. MpokaAel Loxupoug
epeblopoUC og {WTLKA Opyova TOU avOpWITlVOU CWHATOC, OMWG Elval
TO QVOTIVEUOTLKO oUOTNUA. AKOUA TIPOKAAEL £évTovo epeBLOUO oTa Ha-
Tia. Madl pe to 0lov oxnuatilovral ta toflka PAN'’s.

Ztn Aekavn NG Meooyeiou To MPOPANUA TNG GWTOXNULKAG pUTIAV-
ong ival moAu mio cofapd amod 6,tL otnv unoAounn Eupwrn, Kupiwg
AOyw NG €vtovng nAtodadvelag. Eldika n ABriva Bswpeitat pall pe to
No¢ Avtleleg «TTOAN-UOVTEAO» PWTOXNULKAG pUTIAVONG, O0TNV omoia
oupBaAAouv moAdot Adyol, Omwe ivat o UTEPMANBUCUOC Kal TO KU-
kAodopLako.

‘Oov - Tpuna Oovtog

To 6Cov (O,) amoteel £va amo Ta CUCTATIKA TNG YAWVNG atpoodaL-
POC Kal, TIPOAO TIOU CUVLOTA ULKPO HOVO TTIOCOOTO TWV CUCTOTIKWY
NG, amoteAel amapaitnto otolxeio yla tnv vmapén tng {wng mavw
otov mAavnTn.

Ot uPnAbTEPEC CUYKEVTPWOELS OJOVTOC OTOV AEPA TIAPATNPOUVTAL
oTn otparooatpa os uPoc 20-25 km (1 100.000). AuTo pag TpooTa-
TEVEL OO TG ETIKIVOUVEG UTtEPLWSELG akTvoPoAieg (UV) kat dlaitepa
aro TG urteplwdelg B (UV-B). Ot akTvoBOALEC QUTEC UITOPOUV VA TIPO-
KaA£oouv Kapkivoug tou Séppatog, BAAPeg otoug odpBaApouc, onua-
VTLKA TTPOBAALLOTA GTO AVOGOTIOLNTLKO GUOTNLA I} QKOO VO TIPOKOAE-
OOUV CNUOVTIKEC {NULEG OTOL OLKOCUOTAHOTO KOL OTH YEWPYLAL.

OktwBploc 92 OktwBptog 94

H g€€Aién tou patvouévou tng tpunag olovtoc (LoB xpwa) oto voTio mOAo, OMWGE KATaypd-
ptnke ano Sopuopo (apyeia NASA).
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To 6Cov (O,) otnv atpdodaipa draondral, 6Tav anoppodnoeL ume-
pLwdn aktwoBoAia. Autn n ¢uaoikn Stadikacia Statapdcostal ano
Vv napoucia pumntwv. To yAwpto (Cl) kat to Bpwuto (Br) yia mapadety-
Ha, emtayUVouV Tn SLaoTacn Twv Hopiwv Tou 6JovTog, Kataotpédo-
vTaG £ToL TN otifada tou 6lovtog, oTnV MEPLOX TN OTPATOOHALPOG.

Ot xYAwpodBopavBpakeg (CFCs) eivat pia opdda opyavikwv evw-
OEWV, oL oTtoleg euBUvovTal KaTA TOAU yLa TNV eUdAvion g TpUTAS
Tou 6lovtog. OL CFCs amoteAovvtal anod atopa xAwpiou, pBopiou
Kal avOpaka, eival pun tokol, v avtidpolv Ue to vepo, Sev eival
€UPAEKTOL KOl YEVIKA €lval xnuka adpaveic. Xpnaotpomolouvtal yla
TNV KATAOKEUN ULOG OELPAC BLOUNXOVLKWY TIPOTOVTWY, OTIWG €ival ta
0gPOTOA, Ta SLOYKWTLKA yLa TtoAuoupeBAveg kot AAAA TTAAOTLKA. XpNn-
olgomolouvtal eniong oe cuotiuata PuEng Kat KALLATIOHOU KAl WG
SlaAUteg otn Bropnyavia kat To xnukd kabaplopo. Ot CFCs éxouv
HeyaAo xpovo Iwng (55-140 xpovia) kat €xouv XapNAd KOOTOG apa-
ywyng.

AvVo onpavtikoi YAwpodBopavOpakeg
CFC-12 CFC-11
Freon 12 Freon 11
CF.Cl, CFCl,

Cl Cl

Cl-C-F Cl-C-F
F c'1
OixAwpodipBopouebavio TpIXAwpopBopouebavio

OL aéplot CFCs ota avwtepa otpwuata (otpatdéodalpa) dtaomw-
vtal pe Tnv urtepltwdn aktvoPolia kat divouv pileg xAwpiou (Cle).

CCLF, — 5 —CCIF, +Cle

Ot pitec xAwpliov, ou oxnuatifovtal, avtidpouv e to 6fov (O,) otn
otpatdodatpa kat oxnuatifouv ofuyovo (O,) kat piceg (C10°). 2tn ou-
véxela oL pileg C1O+ avtidpouv pe pileg (O°) mou Bplokovtal 6’ autn
TNV TEPLOXN Kot oxnHatifouv poplako oguyovo (O,) kat pileg YAwpiou.
Otav aneAevBepwbdel pia povadikn pila xYAwpiou (Cl¢), kataotpédel

Cle+O,——0,+ClOe
ClOe+Oe——Cle+0,

1.000.000 mepimou popla 6lovtog, mpLv katakabiosl otnv emipaveLa
™G Mg, Votepa amnod xpovia. Etol 1o atpoodalpkd 6lov eAATTWVETAL
UE ToxL puBuo Kal ot B€on amouEveL pia «tpuTiay, am’ Omou n emt-
Kivéuvn umteplwdng aktwvoPolia Stépxetal avevoxAntn Kol ¢pOAveL w¢

o AeV MTPEMEL VA GUYXEOUUE
TO OTPWX TOU 0JOVTOG, TTOU
Bpioketal otn oTpaTooPOL-
pa oe anootaon 25-30 km
arno v enpavela e g
Ko To omolo elval evepye-
TIKG, UE TO Olov NG TPO-
noo@aipag nou Bpioketal
oe UYog 0-10 km oo tnv
enupavela t™e g To Te-
Aeutaio eivatl punmavtrg kat
npokaAei BAaBeg otov av-
Jpwrnivo opyaviouo. Eneidn
oL U0 QUTEG TOOOTNTEG TOU
olovtog bev emikoLVwWVOUY,
UTTOPOULE VO TTOUUE OTL OL
avdpwrnives dpaotnplotn-
TEG EXOUV WG CUVEMELN Vo
eAatTwveTal TO0 WEPEALUO
0lov TG OTPATOOPALPAS
(tpuna 6Jovtog) kat va au-
éavetal to emBAaBég ojov
™G Tpomoopalpas (Pwto-
XNULKA puTtavon).
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Vv empavela tng Me. H otifada tou 6lovtog pelwbnke katd 6-7%
NV tedevtaia dekaetia Kal MpoPAEneTal va Helwbel katda 10% €wg
1o 2000. AkOpa KL av epapuooTolv ano onpepa ot SteBveic ocuvon-
KEC yLOL TNV Mpoaotacia tou 6lovtog, Ba xpelactouv TouAdxlotov 70
XpOvLa, yla va avokomel n peiwor tou. H dtadikaoia avtikataota-
ONG TWV OUCLWV TIOU KATACTPEDOUV TO OOV, UE TIEPLOCOTEPO DLALKEC
npog 1o meptBailov ouoieg m.x HFCs (uSpodpBopavOpakeg) yivetal pe
TIOAU apyoug puBuoug, kot Sev mpoPAEmnetal va oAokAnpwOel vwpite-
pa armnd to 2030.

Dawopevo Oeppoknmniov

Ta aépla mou Bplokovtal otnv atpochalpa, O6mwe oL udpatuol, To
Slo&eidlo Tou avBpaka, To pebavio, to ofeidlo Tou alwTtou, oL YAwpo-
dBopavBpakeg, eival Stadavr) oTnV Mpoomintovca NALaKr aktwvopo-
Ala, mou ta Slamepva. Amoppodolv OUWE LEPOC TNG AVOKAOUUEVNG
aktwoBoAiag anod tn M kat tnv emotpédouy, Beppaivovtag £ToL TO
ocvotnua M - kKatwtepn atpoodatpa. Av Sev UTIPXE AUTO TO TPO-
OTOTEVUTIKO KAAUPUO TWV 0EPiwV TNG aTuoodalpag, mou Aeltoupyetl
Omw¢ N kaAuyn amno yvadi tou Beppoknmiou, n avakAoUUeVN amnod Tn
M aktwoBoAia Ba SiEdeuye oto dlaotnua Kal n Héon emtdpavelakn
Bepuokpacia tou mAavntn pog Ba ntav apketég Sekadeg Pabuotl xa-
punAotepn.

BAEmoupe dnAadry, OTL TO AMOTEAECUA AUTAC TNG SpAONG KATW Ao
QUTEG TLG OUVONKEG KaL XwpLig TNV €KAuon Twv agplwv avBpwrivng mpo-
€ANeuong lval TOAU EVEPYETLKO. INUEPQ, OPWG, E TNV AVENCN TWV CU-
YKEVTPWOEWV SLapOpwv «BEPUOKNTILKWYY QEPLWV OTNV ATHOOHALPQ,
To Ppawopevo tou Bepuoknmiou €xet evioyuBel katl dnuioupyel mMoAAA
npoBAnuata. Ta KupLoTEpa avBpwmoyevoug MPoEAELONG QEPLA TIOU
OUUUETEXOUV 0TO PaLVOUEVO TOU Beppoknmiou lval:

To bloésidlo tou avipake. Oswpeital umevBbuvo yla to 50% tng
umepBéppavong g atpoodatpac. & AlyOTePo Mo 2 ALWVEG OL Av-
BpwmoL avénoav katd 25% tn cuvolikn mocotnta CO, tng atpdodal-
POC UE TN XPNOoN TwWV PGUOLKWV KAUOIHWY (YaldvOpaKkeg, TETpEALO,
dUOLKO 0EPLO) KOl HE TNV Kataotpodr Twv daowv. YmoAoyiletal oTL
kKaBe xpovo ol avBpwroL emBapuvouV TNV atpuoocdalpa Le 6 dloska-
TOMMUPLa TOVouG CO,

To pedavio suBuvetal yla to 18% tng umepOBEpuavong TNG ATUO-
odarpag. Exel Ppebel 6t 1 kg CH, amoppodd 70 dpopeg eplocdTepn
evépyela ano 1 kg CO,.

Ot YAwpopSopavipakes cupuBailouv katd 14-16%, ta oésibia tou
alwtou Katd 8% kal to 6fov Katd 12%.

OL ouvémeleg tng umepBepuavong tng Mg dev eival opoldpopda
KATAVEUNUEVEG 0€ OAa Ta yewypadlkd UAKN Kol TAATn. Mpdodateg
€peuveg oe Apepikn kal Eupwrn Seixvouv OTL KATW Ao TIG CUVONKEC
QUTEG TTPOBANUATIKA KALLATOAOYIKA dalvOUEVA, OTIWG OL ENPaoieg, oL

To oNUAVTLKOTEPQ QEPLAL TTOU
TIPOKXAOUV TO PALVOUEVO TOU
Jepuoknmiou:

AEpl0  SUUUETOXN OTO (PAULVOLEVO
co 50%

2

CH, 18%
CFCs  14-16%
NO, 8%

0 12%

5]

Ot tepdotieg moootnteg CO,
TOU TapdayovTaL OUVEXWS
and TG SLAPOopPES KAUTELS,
Suotuyws Sev toootaduilo-
vtatr ano ™ @ewrtoouviean
(uetatportrj CO, o€ O,) kupi-
w¢ A0yw TwVv peyalwv kata-
otpopwyv ota bdon. To CO,
JToU SnuLoupyeital eumodilet
™ UETaopa TepUoTnTaG
amo TA KATWTEPA OT QVW-
Tepa  otpwuata  (Jepuoki-
o). Etot, umoloyiletal ot
n puéon Gepuokpacio tng Mg
Ja avéBel ta emoueva 100
xpovia 2 - 6 °C. TepAOTIEG Ud-
lec mayou Ja Alwoouv oToug
TTOAoUG, EmipEpovTaG dvodo
otn otadun tng Yaiacoac
UE OUVEMELQ UEYAAEC EKTA-
o€l ™G ¢ va kaAupdouv
UE vepa (mAnuuUpeg). Mooo
aAnBwa eivar ta oevapla
auta kaveic 6ev pmopel va
elvat olyoupog ylta moAdoug
Adyoug. O kuplotepog eival
OTL oL umoAoytouol yivovtol
UE TIPOOEYYIOELS UE UEYAAA
nepdwpta Aadoug.



71 netpédaio - ubpoyovavIpakes

MANUUUpPEG, To El Nino kat aAAa, avapévetal va epdavilovtal o ou-
xva. Ol olyoupeg CUVETELEG TNG TTAYKOOULAG uTtepBEpuavaong sivatl: 1)
N Helwon ota anobéuata tou vepou. 2) OL andtoues LETABOAEG OTN
Bepuokpacia tou agpa. 3) Ot uPnAéc Bepuokpaaoieg otn Bepvn me-
plodo. 4) H elcodo¢ twv Baldoolwv USATWY OTOV MAPAKTLO UTIOYELO
vdpodbdpo opilovta kal n umoPaduLor Tou. 5) OL CNUAVTIKEG LETAKL-
VAoELg TANBUGHOU Kal ayabwv.

“ovéKAaom Y
o6 TV (xm,:wo[io o
aTHOGEOLPOL oo mm

nAokn
aKTIvoPBoAia

POLVOULEVO
Oeppoxnmiov

SXHMA 2.14
SXNUOTIKN TAPOUTLOON TOU QPALVOUEVOU TOU UEPUOKNTTIOU.




l'vwptleig otl...
Eva Yuyeio ywpic CFCs amno tnv Greenpeace

Ta televtaia xpovia yivetal mpoomadela va avtikatactabouv ol adpaveig YAwpodBopavOpakeg
ano AAAEG OUOLEG SPACTIKOTEPEG, IOV SEV MOPAUEVOUV AUETABANTEG OTNV ATUOGDALPA YLO TIOAU
Kalpo kat dgv mpokaAoUv peiwon Tou 6lovtog TnG otpatoodalpag. TEToleg ouaieg eival oL udpo-
$BopavOpakeg Kal oL uUSPOYOVAVOPAKES, TTOU XPNOLUOTIOLBNKOV OTO TIELPAUATIKO JUYELO TTOU Ka-
TOOKEVAOTNKE Ao tnv Greenpeace.

To Bpetaviko lpadeio tng Greenpeace, oe cuvepyaocia Ye To lvotitouto MeptBaAlovTikng MnxovLKnG
tou South Bank Polytechnic, kataokeUaoe €va owklako Ppuyeio xwpig CFCs. ZuykekplUéva, TO PUKTLKO
0€plo CFC-12 avTLKOTOOTAONKE Ao TPOTAVLO, EVW Kal TO SLoykwevo CFC-11 HoVWTLKO, TTOU XPNOLUO-
ToLe(tal cuvABwWE, AVTIKATACTAONKE OO LOVWTLKO SLOYKWHEVO e Slogeidlo Tou avOpaka.

To Bpetaviko lvoTtitouto WiéEng Bewpel mwg n xprion mPomaviov Kol LovwTLKoU SLOYKWUEVOU LIE SLo-
€eld10 Tou avOpaka amoteAel pia peaAloTikn dpeon AVon ota poBAnpata tng xprong twv CFCs. To véo
Yuyeio xpnotpomoLei LOALg 20 g evog Hiypatog Boutaviou-mipomnaviou os logg avaloyieg, 6on sivat &n-
Aodn N moocoTNTA LYPAEPLOU TIOU TIEPLEXETAL OE 3 aVaTTNPEC. EEAAAOU, N EVEPYELOKK) TOU KATAVAAWGN
glval xapunAotepn amd auTr TwV avIloTolYwVv cUUBATKWY Puyeiwv.

PDE

T DD 300 0 160 300 B0 R0 B0 B B0 NN WD WD WD W0 4D 40 4N 90

2XHMA 2.15
H tpUna tou 6ZovTog, Onwe kataypd@tnke anod tn NASA tov OktwBpto tou 1995, KkAUITEL 0TO VOTLO TTOAO ULa TTEPLOXT) OO0 TTEP(TTOU
elvat n éktaon tn¢ Notiou AUEPLKNG (KOKKLVO-BLOAETI xpwu ).
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AvokedaAaiwon

w

10.

11.

12.

13.

14.

15.

16.

17.

Kabon plag avopyavng r opyavikng ouoiog eivat n avtidpaon
NG Ke ofuyovo (n agpa), 6tav cuvoSeveTal anod mapaywyn dw-
TOC Kal BepuotnTag.

Ta kaOoLpa ival VALKA Tou, otav Kailyovtal, anodidouv onua-
VTLKA KoL EKLETAAAEVCLUO TTOOA EVEPYELAG.

H kavon elvat avtidpaon e€wBeppun.
To metp£Aato eival piypa uypwv udpoyovavOpakwv oToug Omoi-
oug elvat StaAupévol agplol kal oTepeol uSpoyovavOpaKeg.

H katepyacia PETATPOTIG TOU apyoU TETPEAALOU OE EUTIOPEV-
olpa poiovta ovopadletal SoALon.

H Bevlivn eivat piypo ubpoyovavBpdakwy pe 5 €wg 12 dtopa av-
Bpaka 0TO PLOPLO TOUG.

H mowdtnta tng Beviivng kabopiletal and éva deiktn mou ovo-
paletal aplOpog oktaviou.

NadBa eivat To KAAopa TNG AndoTaéng Tou apyou METpeAAioU
TIOU amoTteA&itol KUplwg and aAkavia pe 5 éwg 9 atopa avlpa-
KO 0TO HLOPLO TOUG.

Metpoxnueia givat o KAAd0o¢ NS BLOUNXOVLKAG XNUELG TTOU Tte-
pLAapBavel To cUVOAO TwV HEBOSWV MapaywynG XNKULKWVY TtPoi-
OVTWV UE PWTN UAN TO METPEAQLO.

To puoko aéplo eival piypa udpoyovavBpdkwy TOU CUVUTIAP-
XEL LE TO TETPEAALO KAl EXEL WE KUPLO CUCTATLKO TOU TO HeBAvLo
(CH,).

Ta aAkavia Bpilokovtal adpBova oto GuoLIKO AEPLO KAl OTO TIE-
tpéAato. To pebBavio amotelel emiong To KUPLO CUCTATLKO TOU
Bloaepiovu.

To CH, kat 6Aa ta aAkavia eival evwoelg adpaveic. Ze katdAAn-
Aec ouvOnkeg Sivouv Alyeg avtidpaoelg, Omwce ival n kavon, n
TIUPOAUGN KOL N UTIOKOTACTAON.

O KaTaAUTNG OTO AUTOKIVNTO LETOTPETIEL LEPLKA ETILKIVOUVA OU-
OTOTIKA TWV Kavoaepiwv oe Alyotepo PAaBepd kal o akivbuva
agpla.

Ta aAkévia Aoyw Spaoctikotntag Sev sival dtadedopéva otn
duon, napaockevalovtal otn Blopnyavia pe TupoAucon Twv aA-
Kaviwv Kol oTto gpyaoctiplo pe aduddtwon aAkooAwv i adu-
Spaloyovwon aAkulaAoyovidiwv.

Ta aAkévia gival eVWOoEeLg TIOAU TILo SPOOTLKEC Ao TA AAKAVLO,
AOYw TNG HEYAANG evépyeLag Tou Suthol Seopou. OL xapaktnpt-
OTLKEG TOUG avTIOPAOELG elval N tPooBrKn, 0 TIOAUUEPLOUOG KOl
n kavon.

Ta aAkivia Adyw SpaoTtikotntag 6& Bpiokovtal otn duon. To o
evlladépov LENOG TNG OELPAG EIVOL TO AKETUAEVLO.

To aKETUAEVLO BlopnXavikd MopaoKeuAleTal LE TTUPOAUCH TOU
nebaviou, mou amoteAel cUOTATIKO TOU GUCLKOU aEPLoU.
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19.

20.
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Ta alAkivia sival evwoelg SpaoTikeg e€attiag Tou tputAol Se-
opoU. OL XapOKTNPLOTIKEG TOUG aVTLOPACELG Elval N TPocOnkn,
N Kavon, o TOAUMEPLOUOG Kal Ol avTLOpAcEeLg Tou 0&vou udpo-
yovou.

To BevioALo eival 0 KUPLOG EKTTPOCWITOC TWV APWHATIKWY USPO-
yovavBpdakwv. Zto BeVioAlkd SaKTUALO Tl ATOMa TOu AvOpaka
Tou BevloAiou cuvdéovtal peTafl TOUC PUE SECUO EVOLAUETO TOU
arAoU kat SumAov eopou.

AUO gival oL TTNYEG Ao OToU TIPOEPXOVTOL OL ApWHATLKOL USpO-
yovavOpakeg (r.x. To BevioALo): To kapBouvo (ABavOpakeg) kat
TO TMETPEAQLO.

To oUvoAo Twv LSLoTATWY Tou BeVvIOAlou Kol TWV TOPAYWYWV
TOU OVOMAZETAL ApWHATLKOG Xapaktipag. To BevioALo eival eAa-
xtota 8paoTiko, Sivel eUKOAO avTIOPACELG UTIOKATACTAONG KOl
TIOAU SUoKOAQ avTLOPACELG TTPOOONKNG.

OL PUTTAVTEC TIOU TIPOEPYOVTAL ATO TNV KAUON TWV UYPWV Kol
oTepewV kavoipwy rx. NO, SO,, CO kat akauvotoL udpoyovav-
OpoKeC (MPWTOYEVELC PUTTAVTEC) HE TNV EMISpOON TNG NALAKAC
aktwoBoAiag oxnuatilouv SEUTEPOYEVEIC PUTTAVTEG, OTIWG TLY.
olov, aAbelideg kal PAN. Etol, mpokaAeital pwToxnuikr pumav-
on.

H taxeia eAdttwon tou atpoodalplkol 6{ovtog, He KUpLa attia
Tou¢ YAwpodBopavBpakeg (CFCs), SteukoAuvel Tn SLEAeuon TG
emkivbuvng uneptwdoug aktvoBoAiag mpog tnv emidpAveLa TNG
ync. To dawvopevo gival yvwoto wg Tpuma Tou 6{ovTog.

Ta Kuplotepa avOPWIOYEVOUC TIPOEAEUONG AEPLO TIOU CUHLE-
TéEXoUV oTo daLvopuevo tou Bepuoknmiou eivat to Sloeidlo Tou
avbpaka, to pebavio kat ot YAwpodBopavBpakeg (CFCs).

Né€ec-kKAelda

* Kowon * aAkévia

* KQUOLUO e atduAévio

o nTeTpEAaio * aAkivia

e SWAon ® OKETUAEVIO

e kAaouartikn amdotaén * nTpoorikn

® JIETPOYNUEI ® JTOAUUEPLOUOC

e Bevlivn * UTTOKATAOTAON

e aptduoc oktaviou * PWUATIKEG EVWOELC

* vapia e BevioAio

® (PUOLKO QEpPLO * OPWUATLKOC XAPOAKTHPOC
e Bioaéplo ° QTUOOPALPLKN pUTTAVON
* aAkavia * (palvouevo Jepuokniou
e uedavio * TpUMTA TOU OJOVTOC

® KOTOAUTIKOC UETATPOTTENC
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Epwtnoelg - AoknoeLg - MpoBARuata

Epwtnosig enavainyng

1. Noa dwoete Toug oplopouc: a) kavon, B) kaloluo, y) pucLkd KaUoLUo,
8) texvnto kavaoLuo.

2.  Noleg eivat oL KUPLOTEPEC TNYEG KAUGLUWY oTn dUoN;

3.  Nepwypdte Tn Bewpia Mou Bewpeital EMKPATECTEPN OHUEPA YLOL TO
OXNUOTLOMO Tou TteTpeAaiov.

4.  a)Tieivawn vadBa; B) Tt eival o aplBudg oktaviou; y) Tt eivat to du-
OLKO a£pLO Kal ToLo To KUPLo cuotatikod tou; 6) Na avadépete Suo
Baolkd MAgovekTipaTA TOU PpUCLKOU aepiou wg Kavaiuou.

5.  Tueivaito Bloaépuo kat Tt eivar n Blopddo;

6. Moot givat ot yevikol TUMOL Twv: a) aAkaviwy, B) aAkeviwvy, y) alki-
viwv. Molog eivatl o poplakog tumog tou 1° péAoug Kabe opdAoyng
OELPAC amod TOUG apamavw UEPoyovAavBPOKEC;

7. Mola gival n POEAEUGCH TWV KOPESUEVWY USpOyoVOVOPAKWY;

8.  Noa avadépete HEPIKEC PUOLKEC LBLOTNTES TWV OAKAVIWV.

9.  Tuyvwpilete yia TNV mupdAuon Twv aikaviwv; Mota eival n Blopnya-
VLKA TNG onuoota;

10. Na avadépete pepLkEC PUOLKES LELOTNTES TWV AAKEVIWV.

11. Na Slatunwoete Tov kavéva tou Markovnikov kat va Swoete éva ma-
padelyua epapUoyng Tou.

12. Tieivat o moAupeplopdg; Tt eival To MOAUEPEC;

13. Moo eival To yeviko oxApa TwV avTldpAoewy MOAUNEPLOHOU TwV -
Keviwv; No Swoete oXeTIKA Mapadeiypata.

14. Noueg eivat ot kLPLOTEPECG BlopnaVIKEG XPAOELS TOU atBuAeviou;

15. Nuwg kaiyetal to aketulévio kat mola eival ta anoteAéopata tng Kal-
ong tou;

16. Naypaete pepikéc avtidpdoelg mou va amodelkviouy Tov 6EWo Xa-
PAKTNPA TOU H Tou akeTuAeviou.

17. Tieivat to BevioAo; Tt oVOUA{OUHE CAIEPA APWHOTIKEG EVWOELG;

18. Na avadépete PePLKES AVOVEWOLUEG LOPPEC EVEPYELAC KAl VoL EENYH-
oeTe Ta 0d€AN mou Ba pokUYPouV amod Th Xpron TouG.

19. Nowa anod T KAUoaEPLO TWV AUTOKWVATWY Eivat akivéuva kat rota &i-
Val TOEKQ;

20. And T anoteAeital 0 KATAAUTNG EVOC QUTOKIVATOU KAt TIOLOG Eival 0

pOAOC TOU;
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Aoknoeig - MpoBAnuara

a. MetpéAaio -Beviivn

21. Na xapoKTnploeTe Pe I TLG MPOTACELS OV ElvaL CWOTEC KAl HE A TLG
T(POTAOELG TTOU €ival AavOaopEVeg.

o. H kavon eivat e€wbepun avtidpaon.

B. H Bevlivn Aappavetal pévo anod tnv KAACUATLKA andotaén Tou ap-
you metpelaiou.

y. HvadBa pe mupoAuon divel aéplo vadpbag, Beviivn Kal piypa Kotw-
TEPWV USpOyoVaVOPAKWV.

*22

Na xopaKktnploeTe He I TLG MPOTACELG TIOU €lvoll OWOTEG Kal HE A TLG
T(POTACELG IOV €lval AAvOaoUEVEG.

o. Xto autokivnta pe kataAutn emBAAAeTaL n xprion apoAupong Bev-
Givng.

B. To apyo METPENALO LETATPEMETAL OE EUTIOPEVCLUA KAUOLUO LE TN
SwAon.

y. To metpéAato amoteAeital povo amno uypouc udpoyovavOpakec.

6. Ta mpoldvta TNG KAAOUATLKNAG arndoTtatn Tou METPEAAIOU OVOUQ-
{ovTaL TETPOXNHLLKA.

Na e€nynoete tnv andavtnor oag Lovo otnv mpotacn a.

8. AAkavia - AAkévia - AAkivia - ApWUATIKEG EVWOELS - BEv{OALo

23. No ypaPete PHEPLKEC XNILKEC AVTLOPAOELS HE TIG OTIOLEC TTapAyovTaL
aAkavia o kaBapn katdotoon.

24. Tiyvwpilete yla TNV kalon Twv oAkaviwy;

25. Tueivaln mupoiuon Twv aAkaviwy; Ipdte pio xnuikr avtidpaon mu-
poAuong aAkaviou. Tt eival n Loopepiwon;

26. No ypdete TIG XNHLKEC QVTISPAOELS Tou peBaviou pe YAwpLo: a) o
Slaxuto pwg, PB) ue Gpeco nAtokd dwg.

27. No ypapeTe TIC XNMLIKEC EELOWOELS TTOPOAOKEUAG €VOC aAKeEViOU e
TPWTN UAN: a) éva aAkuAlaAoyovidlo, B) pio aAKoOAn.

28. Noa dwoete and Vo Mapadelypata XNUKWY oVTISpAoEWY: o) Tpo-
00nkng, B) moAupeplopoy, y) 6€lvou uSpPoyoOVOU GTO AKETUAEVLO, V-
dépovtag Kat TI¢ KATAAANAEG CUVONAKEG KATW OO TLC OTOLEC AUTEG
TipaypatonolovvTaL.

29. Na ypaPEeTe TIG XNUIKEG EELOWOELS TWV AVTISPAGEWY TTOAUUEPLOHOU
TWV OUCLWV E TOUC TTAPOKATW XNULKOUC TUTIOUG.

a) CH2=C|3H
A

B) CH2=CI-CH=CH2
A
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30. Noa avtiotolyioete Toug aplBuoUC LE Ta YPAUMATAL.

1. moAuvatBulévio a. (_CHZ—ClH_)V
CN
2. moAuBwvuloxhwpidlo B. (— CHQ—CIH_)V
CHs3
3. TOAUTIPOTIUAEVLO v. (-CH,-CH,-)v
4. mohuakpulovitpilio 6. (— CH,- CH_)V
I
CeHs
5. TOAUGTUPOALO €. (_CHz-(éllq_)V

31. To akeTUAEVLIO UTMOPEL VA TIOPOICKEVAGTEL E TIG TAPAKATW SLodLKa-
oleg:

o) To peBavio Beppaivetal otoug 1500°C.
B) Me udpoAuon CaC,.

y) Ao tnv avtidpaon evog SiyAwpormapaywyou tou atbaviou pe al-
KOOALKO StdAupo NaOH.

Na ypdeTe TIG XNULKEG EELOWOELG TWV TTAPATIAVW AVTLOPACEWV.

32. Titimo é8woe o Kekule yia to BevIOALo kal ToLog givat o TUTOG TOU
BevloAiou clLudwWVA UE TIG VEOTEPES ATOYIELG;

33. Nwgnapaockevdletal oApepa to BeVIOALO;
34. Naypdpete pia xnuikn avtidpacn vnokatdotaong tou BevioAiou.

35. No avtiotolyioste Ta avTitdpwvTa oWt TS oTAANG (A) HE Ta opya-
VLKA TtpoiovTa tng athAng (B):

A | B
CH,COONa + NaOH : CH,CH,CH,CHs
CH;CH,I + H, : CH;CH,
CH;CH,I + Na : CH;CH,CH,

1

1

CH3 CH:CH2 + H2 CH4

*36

No cUUTTANPWOETE TO SLAOTIKTA OTLG TTOPAKATW XNULKEG EELOWOELC:

y.CH,CH=CH, + .... — CH,CH,CH,
8. CH,.CH,I + ...... = +1
37. No CUHTANPWOETE TLC APAKATW AVTLSPATELS TTPOTORAKNG:
) CH=CH, +HBr — ...
B)CH,=CH,+HO0 — ...




*38

39.

40.

41.

42.
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y) CH,CH=CH,+HCl — ...
8) CH,=CH-CH,-CH,+H, — ......
No aLTLOAOYNOETE TV AMAVTNON oag oTNV aviidpaon y.

No GUUTTIANPWOETE TO SLACTIKTA OTLG TOPAKATW XNULKEG EELOWOELC:
. H,80,

a. CH,CH,OH — +H,0

160°C
B. e +NaOH — CH,=CH, + ...... +H,0
(VA + Br, — CH;-CH-CH,

fir IBr

No ONUELWOETE HE I TLG TPOTACELG TIOU EVOL CWOTEG KAl UE A QUTEG
Tou eivat AavBaopévec:

a) Ta aAkdvia Kol Ta GAKEVLO €XOUV YEVIKOUG EUTIELPLKOUG TUTIOUG

CH, katC H,  aviiotoixwe.

B) AkukAolL uSpoyovavBpakeg eival autol mou oxnuatilouv avoLKTn
avBpakikn aAucida oTo HopLO TouG.

y) Ot uSpoyovavBpakeg elvat cwuata vypa.

6) Ta. aAkuAadoyovidia armotehovvtal oo £va aAKUALO TTou £XEL TUTIO
C H, . kataloyodvo, onwg Cl, Br, f 1.

€) Tevikad n MUPOAUGN UETATPETEL PLKPA HOpLA USPOYOVAVOPAKWY OE
peyalltepa.

No ONUELWOETE UE I TIC TPOTATELG TIOU ELVAL CWOTEG KAl UE A\ QUTEG
Tou eivat AavBaopévec:

a) To aketuAévio Bploketal apBovo otn duon.

B) Ta ubpoydva tou akeTuleviou pmopolv va ovtikatactafolv ano
METOAAQ (6ELVOG XAPOKTAPAG).

y) To aketuAévio Sev molupepiletal, SLOTL £XEL TPLTAO Se0UO KO OXL
SO, Omwce to albevio.

8) Ao TO QKETUAEVLO UTTOPOVUE Va Ttapackeudooupe CH..

Na avtiotolyioste kaBe ouaia tng otAANC (A) pe tnv opdAoyn oslpd
oTnV omola avrkeL n ovoia tng otHAng (B).

A B
1-Bovtivio Alxévio
afévio Alkévio
pebvrompomdvio UPOUATIKOG VOPOYOVAVOPOKOC
Bevioho axivio

Aivetat ahkivio pe poplako tomo CH,:
o. No ypAETE T CUVTAKTLKA LOOUEPH KOL VOL TOL OVOULAOETE.

B. No ypaete TOUC OUVTAKTLKOUG TUTTIOUG TWV LOOUEPWYV TIOU £€XOUV
StakAadlopévn avBpakiki alucoida, avikouv oe AAAn opoAoyn oL




43.

a4,

*45.

*46.

47.

48.

49,
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pd kat €xouv poplako turo C.H. .

Ta CUVTAKTLKA LOOHEPH TOU UbpoyovavBpaka pe poptako tumo C,H,
elvat:

a: 3, B: 4, v: 5, 8: 6.

Noa SLaA€EeTe TN CWOTH ATIAVTNON.

Aivetal n ovoia pe poptako tono C,H, .

0. 2& Ttola OpOAoyn OELPA AVAKEL KL TTOLOG ELVOL O YEVIKOC EUTIELPLKOC
TUTIOC TNG OELPAC AUTAG;

B. Na ypaeTe Tot GUVTAKTLKA LOOUEPK) KOLL VO TOL OVOLALOETE.

y. Not TOpalOKEUAOETE TO LOOUEPEC TIOU £XEL EUOBUYPOULN avOpaAKLKA
aAvcibda pe mpwtn VAN CH.CH,I.

Av SLafLBacoupe éva piypa pebaviou, atBeviouv, mpormiviou kal atbo-
viou og nepiooeta Slalupatog Br, oe CCl, Tote Ta agpLa ov e§gpxo-
vtot and to StdAupa auto sivat:

o. pebavio kat atBavio

B. alBévio kal mporivio

y. aBavio

6. aBdvio kat atbévio

Na emAé€eTe KAl VA AULTLOAOYHOETE T CWOTH AMAVTNON.

AivovTal oL Lo KATw Anpodopieg mou adopoulv Thv dyvwaotn ouoia
X:

1. Anoxpwuatilet dtdAvpa Br, og CCl,.

2. Mmopel va TOAUUEPLOTEL.

3. MNapaokevdaletal and aAkuloxAwpidio pe emidpaocn aAkooAlkoU
StoAbvpatog NaOH.

Emopévwg n évwon X ivat:

0. TO TIPOTIiVIO

B. to atBévio

y. To albavio

6. to Boutdvio

Na eruAé€ete Kat va aLtloAoyHoeTe TN OWOTH andvinon.

Emidpad aAkooAiko Stalupa udpoteldiou tou KaAiou ot
1,2-SiyAwpoPoutavio kat oxnuatiletal:

o. Boutavio, PB.1-Boutévio, . 1-Boutivio, &.2-Boutivio.

Na eTUAEEETE KAl VA ALTLOAOYHOETE TN CWOTH ATIAVTNON.

To CUVTOKTIKA Loopepr) Tou LSpoyovdavBpaka pe poplakd tumo CH
a:3 B:4 y:5 6:6

Na erudé€ete Tn owaotn anavinon.

Aivetal n akukAn evwon pe tomo C H,.




50.

51.

52.

53.

54,

55.

56.
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0. Y& Ttola OpOAoyn OELPA AVAKEL KAL TTOLOG ELVOL O YEVIKOC EUTIELPLKOC
TUTIOG TNG OELPAG AUTAG;

B. Na ypAaeTe Tot GUVTAKTLKA LOOUEPN) KOLL VO TOL OVOULALOETE.

y. Na ypaete yLo KABe LooUEPEC TNV avTidpacn mpoodnkng Le vepo.
To GUVTOKTLKG LOOUEPT TNG EVWONG ME HopLakd tumo C. H.  eivau:

o4 B:5 y:6 6:7.

Na ermuAé€ete Tn owoTtn andvtnon.

To kUpLo mpoiodv tng avtidpaong tou HCI pe to 1-Boutévio sivat:
o. I-yAwpoBoutavio, B. 2-xYAwpoBoutavio,

v. 1,1-6iyAwpoBoutavio, 8. 2xyAwpo-1-BouTtévio.

Na eruAé€eTe Kal va aLTloAOYNOETE TN CWOTH ATAvInon.

Na avtiotolyioete tig Slepyaoieg mou avadbépovtal otn otHAn A pe
TO polovTa oV eival ypaupéva otn othAn B:

A B
aPLIPOAOYOVMGT] 1GOTPOTVAO- (-CHz-FH-)V
yAopdiov Cl
mpocOnkn HBr ce 1-fovtévio TPOTEVIO
ToAvpeEPIo UGS Puvihoylmpidiov CH,=CH,
npoctfkn H, o aibivio CH3CH2CHSH3

Mota aAKAvVLO UTIOPELTE VA TTAPAOKEUAOETE e TPWTN VAN TO atbulo-
iwb&iblo; No ypAPEeTe TIG AVTIOTOLXEG XNIULKEG EELOWOELG.

‘Eva anod ta mpoldvta tng mupoAuong Tou apyol meTpeAaiou eival To
aLBévio. Mwe UToPOUE VO TIAPOCKEUACOULE OO TO apyd ETPEAQLO:

a) moAualBulévio, B) atBavio, y) atBulikn aAkooAn, §) Boutavio;

No SWOETE TG OXETIKEG AVTLOPACELG XPNOLLLOTIOLWVTAG KAl avopyava
UALKQ.

MNwg and avbpakacBECTLO KAl avopyava UALKA UTOPOUE va tapa-
OKEUGOOUE:

a) BevioAio, B) xAwpoaiBavio, y) moAuBwuloxAwpidio (PVC);

No mapookeuAoeTe To alBdvio cUPdWVA LE TIC YEVIKEG LEBOSOUC -
POOKEUNG TWV aAKaviwv.

3g awBaviou kaiyovtal mAnpwe. Néoa Aitpa CO, Ba mapaxBouv oe
TpotumEeg ouvonkeg (STP);

*57. ‘Evac udpoyovavBpakag £XEL 0TO MOPLO TOU 8 ATOHA USPOYOVOU KaL N

OXETIKA poplakn palo tou ival ion pe 56. O udpoyovavOpakag autdg
avtdpd pe Br,. And autég Tig mAnpodopieg va beifete T Ba LoxLeL
Qo TA MOPOKATW:

) £xeL popraxo turo C H,




*58.

*59.

*60.

*61.

*62.
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B) elvat akdpeoTn opyavikn Evwon
y) LItopel va £XEL CUVTAKTLKO TUTTO: CIH 2" ({Hz
8) mbavwce moAhupepiletal. CH, - CH,

ABévio SlaPLpaletal o Bpwpto. Otav 1o PpWHLO ATIOXPWUATIOTEL
EVTEAWG, Tallpvou e pLa ouoia ou Luyilel 100g.

a) Molog elval 0 GUVTAKTLKOG TUTIOC TNG OUGCLAG TTOU TTapAaxOnKe Kal
TioLa n ovopaoia tng;

B) Néoa mol aBeviov xpnotpomnotdnkay;

y) Ano méoa ypoupdpla atbavoing Ba mapaokevaoTtel To alBévio
TIOU XPNOLLOTOLNCOLLE;

Me emnidpacon vepol og avOpaKaoBECTLO MAPAYETAL AEPLO TOU OTOL-
ou 0 0ykog oe STP eivat 2,8 L. Zntouvtat:

a) n pda tou CaC, mou xpnotpomnotonke,

B) n ueyaAutepn pdda Cl, tou umopel va avTidpAoeL e TO AEPLO TTOU
mapaxonke,

y) n ndda tou H,S0O, mou xperdaletat yia va e§oudetepwbel mARpwg To
UTIOAELYP O TNG KaTepyaaiag Tou avBpakacoBeoTiou Ue vepo.

H oxetikn poplakn pala moAupepoug evog alkeviou eivat 56000. Av
ta 5,6 L tou povopepoug Luyilouv 7 g oe STP va Bpebouv:

0l) 0 CUVTAKTLKOC TUTIOC TOU OAKEVIOU,

B) méoa popLa povopepolG CUVOETOUV TO TTOAULEPEC.

21 g evog alkeviou avtidpouv mARpwe pe 11,2 L udpoyodvou os STP.
a) Molog €lval 0 CUVTOKTLKOC TUTIOG KOl N OVOLLOLOLOL TOU aAKEVIOU;

B) Na ypapete pia avtibpoon mapackeung Tou aAKEVIOU XPNOLUO-
TIOLWVTOG 0OV PWTN UAN €va aAkuAaAoyovidio.

Moodtnta aAkeviou mou £xeL oyko 4,48 L oe STP kalystal mARpwg,
omnote mopayovrtal 10,8 g vepou.

o. MoLog eivat 0 popLakog TUTOC Tou alkeviou;

B. 10 L tou i6Lou aAkeviou avaptyviovtal pe 500 L agpa mou mepLéxeL
20% kat’ oykov (v/v) O, ka1 80% kat’ dykov (v/v) N,. Na BpeBei o dykog
TWV Kauoaegpiwv HeETA TNV PUEN Toug otn ouvnBn Bepuokpaaoia.

**63. 62 g piypatoc (A) atbeviou kat H, €xouv 6yko 112 L oe STP.

*64.

a. Mota elval n katd Bapog cuoTACH TOU piypatog (A);

B. 15,5 g Tou piypatog (A) Beppaivovtal mapouvaoia Ni kal oxnuotile-
Tal véo aéplo piypa (B). Méoa Aitpa €xoupe amnod kabe agplo os STP
oTo piypa (B);

Miyua 6ykou 15 mL rtou amoteAeital ano pebAavio Kot TPOTIEVLO ava-
dAéyetal pe ofuyovo. Meta tn PUEn Twv agpiwv TNG KAUONG 0TN OU-
vBn Bepuokpacia, Bpiokoupe 6TL 0 GyKog Tou agpiou mou Seopel-
Onke and StaAvpa NaOH eivat 35 mL. Av oL OykoL PLeTpnBNKav oTLg

0,53 mol
24,38 g.

8g
17759
1225¢.

2000

CH,CH=CH,

Ot 6yKoL UETPOUVTAL OTLG (BLEG
ouvOnkec Yepuokpaciac kat
nieong.

C3H6
30L€0,-400LN,- 55L0,

56gCH, 6gH,
56LH, 11,2LCH,



82 netpédaio - ubpoyovavIpakes

16Lec ouvOnkeg Bepuokpaaoiag kat mmieong, va mpoadloplotel n kat’
OyKov cUOTaON TOU Hiypatog Twv dUo udpoyovavOpakwy.

*65. Kaiyovtat 12 mL piypoatog atbwiou kot evoc uSpoyovavBpaka Tne
OMOAOYNG OELPAG TwV aAKaviwy e 60 mL ofuyovou. MeTd tnv Kauon
Kal tnv Puén Twv mpolovtwy Tng kavong otn cuvnbn Bepuokpaoia,
amopévouv 51 mL, ano ta omnola ta 26 mL dsopeltnkav ano Stalupa
Bdonc. Na BpebBouv:

a) n Kot Oyko cUOTACHN TOU Piypatog Twv dUo udpoyovavBpakwv av
oL Oykol petpnBnkav oTig (bleg ouvOnkeg Beppokpaociog Kal mieong,

B) o popLakog TUTog Tou aAkaviou.

66. 10 m'L aAkeviou U(bl'GTaVTaL r'cAnpr] u6poy9vwon pe 12 r,nL H, kot uej
Tatpémnovtal e aAKavLo. To piypa Twv agpiwv mou mpokUTTEL anattel
ylatnv mAfpen kavon tou 66 mL O,. Na Bpebel o poplaxog Tumog kat ot
Sduvatol cuvtakTikol TUTIoL Tou aAkeviou.

*67. Noodtnta atbavikol vatpiouv cuvBeppaiveTal og KATAAANAES GUVOR-
KeG pe emapkn moootnta NaOH, ondte mapayetatl aAKavio.

o. fpate tn xnuwkn e€lowon tng aviidpaong.

B. To aAkavio avtidpd napoucia dwTtog Le XAWPLO, OTIOTE TAPAYOVTaL
13,55 g piypatog YAwpopebaviou kat SuyAwpopebaviov og avaloyia
mole 1:1. Méoa ypappdpla atbavikol vatplou aviedpaocav apyLka;

y. Atuoopaipikn punavon - Qwtoxnuiko végog - Ofov - Tpuna
olovrog - Qawvouevo depuoknmiov

68. Tieival kat mtwe Snpoupyeital n atpoodatpikn pumavon;
69. Mool eivat oL MpwWTOYEVE(G KA TTOLOL OL SEUTEPOYEVELG PUTAVTEG;

70. No meplypQPeTe TOV TPOMO OXNUATIOUOU 6J0VTOG 0T PWTOXNHLKA
punavon Tng atuoodapag.

71. Tieivat ol xYAwpodBopdvOpaKkes, amd TL AMOTEAOVVTAL KAL TTOLOG O PO-
AOG TouC oTNV aTHoohALPa;

72. Nwg dnuioupyeital To dawvdpevo tou Bepuoknmiov; Na avadépete
OVOLLOOTIKA TO KUPLOTEPA aéplo avBpwroyevolg TPOEAELONG TIOU
CUUUETEXOUV 0TO palvOpeVo Tou Beppoknrmiou.

73. NoSwoeTe PepLkéC olyoupeg CUVETELEC TNG TAYKOGHLAG UTLEPOEPHAY-
ong.
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Apaotnplotnta

Y&poyovavOpakeg kat Yroupyeio MepitpaAovtog

Mapakdtw Oilvetal €va HPIKPO OMOOTACHA Ao TG TIWEG Tou Glvel To
Yroupyeio Xwpotafiag kat MeptBAAlovtog yla tnv atpoodalpikr) pumavon
NG MEPLOXNG TPwTeVOUOoNG. OL TIUEG elval PEoeG pnviaieg Kal adopolv To
£€10¢ 1997 (Mmopel kaveig va Tig BpeL KoL emiong val XeL TTANPN ELKOVA A0 TN
oeAiba tou Yrmoupyeiou oto Internet). O TpHéEG adopolv SU0 oTabuoUG [E-
TPnong X kaL W, évo 0To KEVTPO Kal €va otnv reptdepeta tng ABrvag. Emiong
adopolv 6o pAveg Tou £Toug, M, kat M,. Ot TLuEG ival og pg-m*mAnv Tou
CO movu &ival oe mg-m

Mnvag M,

Jtabuog SO, NO NO, O, co
X 63 208 86 19 74
g 18 37 29 51 3,2

Mnrvag M,

Jtabuog SO, NO NO, O, co
X 19 64 80 39 2,8
y 15 20 35 70 0,8

1. Mnopeite petd and pehétn Tou mivaka va anodpavOeite molog otabuog
glvol 0TO KEVTPO KalL TTOLOG OTA POACTLA;

2. Av ol pnveg givatl o AlyouoTtog kal o lavouaplog, Og TIOLOUC AVTLOTOLXOUV
oLM, kat M,;

3. BAEMETE KATOLOV PUTIOVTH TIOU «8€ OEPETAL TIC TAEKES SLAPOPECY;

4. Toloug amo toug punavteg Ba xapaktnpilate SeikTeG TNG pUMAvVONG and
TNV Kivnon TwWV aUToKLWVNTWVY;
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AnQVTHOELS OTIC AOKNOELS MOAAQTITANG EMIAOYNG KAl OwOTOU -
Aadoug

21. 3 sivat a,y, Acsivat: B
22. 3 sivat a, B, Asivat: y, &
39. s eiva: B, 5, Asivat: a, y, €
40. 3 giva: B, 8, A ivat: a, y
43.8

45. a

46. B

47.vy

48. vy

50.8
51.8
57.a,B,6




( 3 ) ANKOOAEZ - ®AINOAEZ

Ou Ztoxot

210 TéAog TNG SLOAKTIKAG AUTAG evoTnTag Ba TPETEL val UmopElG:
e Na {exwpllelg amo éva cUVoAo aAKOOAWVY TOLEG Elval pLovooBeveig
KOLLTIOLEG TTOAUGOEVELG ] TIOLEG EIVOL TIPWTOTAYELG, TTIOLEG SEVTEPOTAYELG
KOLL TIOLEG TPLTOTAYELG.
e Na avadEPELS TG ONUAVTIKOTEPEG TTOPACKEVEC KAL XNILKEG LOLOTNTEG
TWV KOPESUEVWV HovooBevwy aAkooAwv (edikotepa tng atBavoing),
YPAdOoVTag TIG aVTIOTOLXEG XNIULKES e€LlowoEeLg. Na SLtakpivelg pe Baon
TN XNKLKN Toug cupmepldopd tn Stadopd PETAED TWV MPWTOTAYWY,
Sdeutepotaywy Kal Tprtotaywyv aAkooAwv. Na emAUeLS mpofARpata
OTOLXELOMETPLOG TIOU Bac(lovVTaLOTIGTIPONYOUEVEG XNIULKEG EELOWOELC.
e Na avadE€pelg TIGC ONUAVTLKOTEPEG XNULKEG LOLOTNTEG TwV
KaPBOVUALKWVY EVWOEWYV, YPADOVTOG TG AVTLIOTOLXEG XNMLKEG EELOWOELC.
Na evtomilelg pe Baon tn XNULKA TOUg cupmeplpopd TG StadopEg
METAEL TwV AASEDSWV KOl KETOVWV.
e Na avadEPELG TIG KUPLOTEPES TTAPAOKEVUEC KL XNIULKES LOLOTNTEC TNG
dawoAng, ypadpovtag TIG avTioToLXeG XNMLKEG e€lowaels. Na emAVELG
MpoPANpOTO OTOLXELOMETPLOC TIou PBacilovtal OTLG TPONYOUEVEG
XNULKEG EELOWOELG.




mlms_nymuif-

Owdnvevpa (C,H,0H) urmopei va mapackevaotel pe {0uwon yAukodng. Elbikd n uripa napackevddetat pe {uuwon 8ovng amd kptdd-
pL, Ue mpoadnkn Aukiokou. H mapaokeun tng unipag nepthauBavet Stapopa atadia. To xaAkivo Soxeio mou ewkoviletal elval yvwoto
oav Soxeio mapaoKeung Urtipac kot amoteAel Baotko Tunua tne ouyypovng {udomnotiag.
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Ewcaywyn

Yépo&uevwoelg ival oL OPYAVLKEG TIOU TIEPLEXOUV OTO MOPLO TOUG
éva N neplocotepa vdpofLAla (OH) kal Stakpivovtal e aAKOOAEG
(aAeldpATIKES, KUKALKEG KOL OpWHATIKEG) KOl OTLG GOUVOAEG.

Ot aAKOOAEG TIPOKUTITOUV OV AVTIKATOOTHOOUE EVal I TIEPLOCOTE-
pa atopa udpoyovou evog akukAou udpoyovavBpaka pe udpofUALo
(OH).

Iy. CHCHOH CH,.CH,CHOH HO-CH,CH,CH,CH,-OH
1,4-Boutavodioin

alBavoAin 1-mpomavoAn

Ot pavOA ¢ TIPOKUTITOUV OV AVTLKOTOOTI)OOUE £Va N TIEPLOCOTEPQ
atopa H tou Bevi{oAikoU Saktuliou pe ubpoluAto.

OH
M.x. 1 C,H.OH (eivaw n amhototepn and tig dpawoleg ka
ovopaletal udpofuBevioiio N dalvoln)

CH,

OH

Ol aAKOOAEG €ival OUGLeG TOU CUVAVTAUE CUXVA OTNV KaBnuepwn
pog {wn. NMoAAol amd pag €Xouv KATAVOAWOEL OWVOTVEUUA (aBavo-
An) TOU TIEPLEXETAL OE OWVOTMIVEUUATWAN TIOTA HE AANOTE EUXAPLOTEG
Kal aAAote SUCAPEDTEG EUTELPLEG. H BLopnyavio OWOmMVeUHATWEWY
TIOTWV €lval onpepa €vag oAU avamtuyUeVos KAASOG TG XNULKAG BL-
ounxaviag.

Ot dawoAeg eival YWWOTEG WG SPACTIKA CUCTATLKA OTTOAUMOVTL-
KWV KOL QVTLONTTIKWY OKeuaoudtwy. H pawodn (C,H.OH) xpnotpo-
nownoOnke yLa mpwtn ¢opad tn dekaetia Tou 1860, 6TV 0 XELPOUPYOG
Joseph Lister tn xpnoLLOMOLOUGCE YLOL VO ATIOCTELPWOEL TAL XELPOUPYLKA
Tou gpyaleia. Znpepa n GavoAn ival mEPLOCOTEPO XPHOLUN WG MPW-
TN UAN yla TNV MapooKEU TTAQOTIKWY, OTwG £lval o BakeAitng.

CH,OH

H évwon

Sev givat patvodn aAda apw-
HoTKn 0dAKOOAN Kat ovouade-
to BeViUALKN aAKoOAN.

Dorling KindAs=e:

O Lister, Bapovog AyyAog xet-
POUYOG, UETA Qmo UEAETEG
oto Jgua TN¢ yayypawac
avakaAve Tt omouvdalo-
™TmTa mou EXEL TO YEUA TNG
avtioniog otn xewpoupyt-
k. E@elpe TNV mapamnavw
ouoKeun (ompéL @awoAng)
UE TNV omoia armoAvuave ta
TPAUUQTA KAl T XELPOUPYL-
Ko epyaAeia.
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(3.1. ) AAKOOAEC

OL 0 AKOOAEC €lval EVWOELG YVWOTEC 0TOV AVOPWTO €86w Kot TIOAAA
xpovia. MaAalotepa ovopaloviay MVEULOTA, EVW TO OVOUA AAKOOAN
nponABe ano tnv apapikr ovopacia tng A£Eng mveupa (Al Kojol ovo-
polotav apafikd n aAKOOAN TIOU TIPOKUTITEL UE ATIOCTAEN KPAOLOU).

O akuKAEG aAKOOAEG SLakpivovtal:

® Jc KOPEOUEVEC — AKOPEOTEC
n.y. CH,CH,CH OH  1-mpomavoin (xopeouévn)
CH,=CHCH,OH  2- mpomev-1-6An (akdpecn)

e Je povoodeveic, StoVeveic, TploVeveic K.AT.

avaioya Ue Tov aplBuo Twv aAkooAlkwv uSpoUuliwy mou TepLEXxouv
0TO HOPLO TOUG.
rx. CH,CH,OH  atBavoAn f aBulikr) aAkooAn 1 owornveuua
(novoaBevnq)

CI:H2CI:H2 , , , ( , )
1,2-C1le(1V05l0}\l| n V)\UKO)\I] 5[0’98Vr|
OH OH ¢

?H2CHCH2 1,2,3-mtpomavotpLoAn r YAukepivn
OH OHOH (tpLoBevric)

o JE MPWTOTAYE(C, SEUTEPOTAYEIC, TPITOTAYEIC

oavaAoya e To av To atopo tou C pe To omoio cuvdEsTal To uSpoUALO
elval mpwtotayég, deutepotayeg | TpltotayEC. Eva dtopo davOpaka
XOpaKTNPLlETAL TPWTOTAYEG, 0V oUVOEETAL pE €va dtopo C, deutepo-
TOYEG vV OUVOEETAL PUE SUO KaL TPLTOTAYEG AV CUVOEETAL UE Tpla ATopa
C.
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lMa TIC KOPEOUEVEC LOVOOOEVEIC AAKOOAEG O YEVLKOC TUTIOG Elval:
C H, . OH, evw oL avticTotxol yeviKoi TUTOL TwV TPWTOTAYWY, SeuTe-
POTAYWV KOL TPLTOTAYWV AAKOOAWV Elvat:

RCH,OH TIPWTOTAYEIG

Ry
AN
/CHOH

Ry SeutepoTayeig

Ry
R2>COH TpITOTAYEIC

/

R3

( MNapadbeyua 3.1 )

Na ypadoUV oL CUVTAKTLKOL TUTIOL TWV OAKOOAWY HE LOPLOKO TUTIO
C,H,OH kou va xapaktnplotouv wg mpwrotayeis, Seutepotayeis Kat
TPLTOTAYELG.

Anavtnon
CH3?HCH20H
CH;

pebulo-1-mpomavoAn
(mpwTtotaync) 1 LooBouTtuAikn

CH,CH,CH,CH,OH

1-BoutavoAn (mpwtotayng)
| BOUTUALKA AAKOOAN

OAKOOAN
CH
CH;CH,CHCH, i3
(I) o CH;CCH;
OH
2-BoutavoAn (dgutepotayng) peBulo-2-mtpomavoAn (tptto-
n 6eutepotayng BouTUuALKN TayNng) n TPLtotayng BOUTUALKA
aAKOOAN QaAKOOAN
Epappoyn

Na ypadoUv oL CUVTOKTLKOL TUTTOL TWV OAAKOOAWV HE HOPLAKO TUTIO
C,H,OH kat va xapaktnplotovv wg mpwtotayeis i 6eutepotayeis.
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(3.2. )Kopsop.;évsq HovooOeveic aAKOOAEC
- AlOavoAn

Fevika

OLkopeopéveg uovooBeveic alkooheg exouv toyeviko tomo: C H, - OH
N ROH. OewpnTikd HmopoUUe va TIOUUE OTL OL AAKOOAEC TIPOEPXOVTOL
OO TO OAKAVLA, OV AVTIKOTOOTHOOUUE £val ATOUO USPOYOVOU LE TN
pila ubpo&uALo.

H aBavoin dev eival anAwg o MOAALOTEPO 0PYAVIKO avTLOpaoTH-
PLO TIOU XPNOLUoTolNOnKe amod tov avBpwro, aAAd emiong éva ano
ta mAéov onpavtikd. H atbavodn (CH,CH,OH) eivaw n aAkodAn twv
OLWVOTIVEUHATWEWV (aAKOOAOUXWV) TTOTWV Kal yU auTto ovoudletal ot-
VOmveUua.

Napaokevég
o.. Me aAkooAkn pwon

Ytnv MaAawd AwaBnkn avadepetal ot 6tav o Nwe gykatéAewpe
NV KIBWTO, KAAALEPYNOE £va AUIEAL KL ATt QUTO apyOTEPA ITILE TO
TPOioV Tou. Auth N wotopla Kot AAAeg mAnpodopieg pag Seixvouv otL
N UUWOoN Tou HOUOTOU Kal AAAWV YAUKWVY XUHWYV NTAV YVWOTH OTOV
avBpwro 6w Kot XIALASEC xpovLa.

(. MoOoTO¢

TTAPOTKEUN
Kpaoioo

a. pedavoin

8. atdavoAn

Moptaka UoVTEAX AAKOOAWV.

SXHMA 3.2 Zouwan yAuko-
Zne (m.x. povoTou) Kat Tau-
TOToiNoN TOU aPaYOUEVOU
CO, upe bdAvpa Ca(OH),
(aoBeatovepo), tO oOmoio
JoAwveL.
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H mapoaokeun owomvelpatog anod thn YAUKOLN, TIoU TIEPLEXETAL TL.X.
ota otadUAla, ovopdletol aAkooALkn (Upwon Kot yivetal mopouoia
ev{UpoU Tou ovopaletal updon.

Cg H;,0 —29 5 2CH,CH,OH +2CO0,
yAokoln
To 8laitepo mMoTo ToU MapAyeTal o€ KABe mepintwon (Unipa, oui-
oKL, Botka K.ATL.) e€aptdatal amo tnv VAN LWpwong (olkaAn, KAAQUTTOKL,
otadUuAla, povpa K.AT), TG cuvBrkeg LUnwong (av to CO, adrvetal
va Staduyel 1 epdpLaAWVETAL yLa TOPASELYHA) KaL TG CUVONKEG HETA
™ {Wpwon (amootagn n oxy).

B. Ano netpéAato
MeyaAeg moootnTeg alBUALKAG OAKOOANG tapackevAalovTal o€ Tie-
TPOXNMIKA gpyooTacta and to atBulévio CH,=CH,. To alBulévio,
onw¢ eldape, avtidpd oe €LOLIKEG CUVONKEG HE VEPO TTAPOUTLA OEEWV
(r.x. Beuko o€L) kat Sivel pe peyain amodoon atbavoAn.
CH, =CH, + H,0—2*+ 3 CH,CH,OH

H nmpooBrkn vepou og aAkévia pmopel va epapuooTEL YEVLKA YLA TIG
KOPEOUEVEG LOVOOOEVEIG AAKOOAEC.

C,H,, +H,0— 5 H,, 01

y. ELl81kég péBodoL mapaokeung peBavoAng

Eldka n pebBavoAn pmopel va mapaockevaotel pe Enpd amootain
TwV VAWV, Onw¢ paivetal oto oxnua 2.3, yU auto Kal ovopadaletol Eu-
Aomveupa.

OL oUYXPOVEG OUWC BLOUNXAVLKEG LOVASEC Ttapaywyng LEBavOAng
otnpilovtal oTnV MopaKATW KATAAUTIKI) oUvOeon:

CO +2H, —“_, CH,OH
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Duokég 1610TNTES

o Ta KATWTEPA HEAN TNG OELPAG TWV KOPECUEVWV HovooOevwv aAKo-
oAwv glvatl vypd, axpwpa Kot euSlaAuta oto vepo. Ta Leoa PEAN &i-
vaL uypa, eAatwdn, Le oXeTIKA Sucdpeotn oopn kat StaAvovtal oAU
Alyo oto vepo. Ta avwtepa PEAN elval OTEPER, AOCUA KOL TIPOKTLKA
adldAuta oTo VEPO.

¢ H atBavoAn eival uypo Axpwpo, HE guxapLotn SNKTKA yeuon Kot
OXETIKA €uXAapLotn ooun. H atBavoAn avaulyvleTal UE TO VEPO O€
KABe avaloyia Kal KaTd TNV avapeLEn napatnpeitatl EAATTWon oykou,
EVW EKAUETAL BeppoTNTa.

XnUIKEG 1610TNTEG

a. Kabon

Kata tnv mAnpn kavon tng atbavoAng, dnuloupyeital xapaktnpl-
otk yoAalia ¢dAoya kal eAeuBepwVETOL LKOVO TIOCO Bepudtntag,
WOTE VA UMopEL va xpnotLponolnBel wg kauoLpo.

CH,CH,OH +30, —>2CO, +3H,0

H yevikn avtidpaon mArnpoug kalong Twv KOPESUEVWY LOVOCBEVWY
aAkooAwv eivaw: € H,,, OH +3 0, ——>vCO, +(v+1)H,0

B. Eotepormnoinon

Ot aAkoOAeg &g SnuULOUPYOULV LOVTIKA SLaAUUATA KOl ETIOUEVWG &€
Bewpouvtal Baocelg. Ot aAKOOAEG OUWG aVTLOpOUV HE O&€a KO, EVW
n avtidpaon enipavelakd Lolalel Ue TNV eE0USETEPWON, OUCLAOTLKA
elval tedelwg dtadopetikn am’ autr kal ovopdletal Eoteporoinon.

mX. CH;COOH + CH,CH,OH CH,COOCH,CH; + H,0

ofovikog abviectépag

levika n eotepomoinon LETAEU KOPESUEVOU ovOoKapBoEuALkou ofg-
0G KL KOPEOUEVNG LovooBevoug ahkooAng Sivetal amo tn xnuikn &i-
O'(J.)O'I'] RCOOH n R OH bGT&,POT[Ol GT]RCOOR n HZO

vdpOAVON

y. O¢eidwon

Ol mpwTtotayeilg aAkoOAeg ofeldwvovtal o aAdelideg kat oL aAdeii-

8¢ o o€ RCH,OH — 2L RCHO — 2L, RCOOH

-H,0

nx. CH;CH,O0H—1% scH,cH0—"% 5 cH,co0H

~H,0

oBavain afaviko (0&kd) o0&

H euxapiotn ooun Kot yeu-
an moAAwv @poUTWVY, TL.Y.
uravavac, o@eiAetal otoug
ETTEPEC TTOU TIEPLEXOUV.

ALapopéEs avtibpacewv
eE0USETEPWONG Ko E0TEPO-
moinang

E€oudetépwon Eotepomoinon

, OPLOKI
LOVTIKA L

povodpoun cuidpopn
TauToTn OXETIKA apyn
e€BEpuN TIPAKTLKG, Bep-

UKG ouSETEPN

e

Ofelbwon audavoAng pue
CuO (uavpo xpwua) o omoi-
o¢ uetatpénetal oe Cu (ki-
TPLVEPUITPO XpwuQ).



93 OAKOOAES - PaVOAES

O1 Seutepotayeic aAKOOAEC OEELOSWVOVTAL OE KETOVEC.

R
CHOH +[0] —

R _
P C=0 +H,0

R’ R’
CHg\ CH;\
TUX. i /CHOH +[0] —> i /C=O + H20
CHj3 CHj3

npomavovn N dyuebviokeTdvn 1 akeTdvN

OL KETOVECG Kal Ol TpLtoTayel¢ aAkoOAec Sev ofeldwvovtal mopd
KATW Ao MOAU £VTOVEG OEELOWTIKEC OUVONKEG, OmOTE SlaoTWVTAL.

Ma tnv ofeldwon Twv aAKOOAWV OTO EPYACTPLO XPNOLUOTIOLOU-
ue ouvABwe StdAupa KMnO, (umepuayyavikou kadiov)  didAuvua
K,Cr,0, (dixpwpikol kahiou) mapoucia 0§£0G. 2T avTldpAcELg TTou
avapépape To 0EedwTIkO To oupBoAiloupe pe [O], xwpig autod va on-
Haivel ot yivetal n o€eidwon pe agpro oguyovo O,. 2tn Blopnyavia n
o&eldbwon Twv aAkooAwv ertuyxavetal pe agpto O, (aépa) mapouoia
€16IKWV KAaTAAUTWV. AAKOTEOT e€AAAOU UTTOPEL va yivel pe Baon tnv
oAAayn XpWHOTOC TToU TpoKaAel N ofelbwaon tTng aAKoOANG o€ ofvi-
opévo K, Cr,O, (aro noptokali og npdowo).

6. Apudatwon

OL Kopeouéveg povooBeveic aAkooAeg adudatwvovtal, otav Bep-
naivovtat tapouoia ukvou H.SO, i ALO,, kot avdAoya e TIG OUV-
Bnkeg divouv aAkévio 1 albépa. AnAadn,

CH,CH,OH 2% _,CH, =CH, + H,0

70°C
2CH,;CH,0H—2% 5 CH,CH, -O - CH,CH; + H,O
130-140°C
revika:
H,SO
C\’H2V+IOH—4)CVH2\' + H20
H,SO,
2CVH2V+10HTCVH2V+1 —-0-C,Hyy4y +H,0

H Bepuokpacia apuddtwong twv aAkooAwv dev eival mMAVTOTE n
161a, yLati ol tptotayeic aAkooAeg adudatwvovtal EUKOAOTEPA ATIO
TIC SEUTEPOTAYELG KOL AUTEG EUKOAOTEPQ ATIO TLG TPWTOTAYELC. MEVIKWG
OUWG LOXVEL OTL N apudaTtwaon Twv AAKOOAWV TTPOC AKEVLA YIVETAL OE
vPnAdtepn Beppokpacia an’ 6,tL n adudAatwor Toug MPog alBEPEC.

JXHMA 3.4 Av o aépag tng
EKTIVONG TIEPLEXEL atdavOoAn,
T0Te aAdalel T0 Ypwuo TOU
YUaALvoU ocwAnva mou mepLé-
Xet oéwiouévo K.Cr,0, .

e H CH,OH katd tmv agpu-
datwon bivel uovo aidépa,
yLati Sev unapxeL AAKEVLO UE
éva atopo C.

e 0 SadvAaudépag mapa-
okevaletal Blounxavikda ano
™MV aAkooAn ue apudatwon.
Elval mTNTIKO UYPO UE EUXT-
pLOTN ooul. STov agpa oxn-
Uatilel mapdywya ta onola,
otV  ava@pAeyovv, TPOKA-
Aouv ekpriéetg. Xpnotuomotei-
Tl KUPIwG w¢ StaAuTng.
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J | £ @epuouETPO

AIBavohn — Wukthpac
1
3 ‘ E¢odog
T :
P e ——— GE]pIUJV
.5 = N
’ I | ——p
f — AIBavoAn Kal :
— 5 Ii Benkd ou ————

— Mavduag \
Bépuavong
l Mayog kai vepod

€. Avtiépaon pe SpaocTtikd LETAAAQ

To uSpoydvo Tou USPOEUALOU TwV AAKOOAWV UIOPEL VOl avTLIKATA-
otabel anod dpactiko peEtailo, cuviBwg Na n K, onote oxnuatilo-
VTOL OPYQVIKEC EVWOELG TToU ovopalovtal aAkogeidia. OL avtidpacelg
OUTEC ATMOSELKVUOUV TOV OELVO XAPOKTHPO TIOU £XOUV OL AAKOOAEG

ROH + Na——>RONa+'2H,
TUX. CH3CH20H+N&‘—) CH}CHEONa +]/2H2

afo&eido Tov vatpiov

Xpnoeig atbavoAng

Ta peyaAltepa ood TnG atBavoAng XpNoLUOToLoUVTAL 0TO AAKOO-
AoUxa motd. AAAEG XpNOELs TNG alBavoAng BPAEMOUUE oTOV TIivaka TTOU
akoAouBeL.

JXHMA 3.5 Epyaotnplakn
dlataén yla tnv mapookeun
CH,OCH, pe apubddtwon
C,H,OH.

To vatplo avtidpa e TNV at-
JavoAn Ayotepo évrova amo
0, TL UE TO VEPO, TTAPAYOVTOG
H

>

JXHMA 3.6 Avtibpaon
atpwv C,H,OH pe Mg. To H,
Tou  eAevdepwvETAL  KATA
v avtibpaon Kalyetal.
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H a10avorn ot fropnyovia

netpéharo —> CH,=CH; KOOGLLO

\ / (awtoxivnra)

CH;CH,0H | — > dwvmg
—> [epvikia,

alfavorn
apoOpoTo
Coumon \
afavain a. popuaAdeiisn HCHO
GaKyopa,
droubvrondépog 0EK6 0D

MEePLKEG XAPOKTNPLOTLKEG LELOTNTEG TWV KOPBOVUALKWV
EVWOEWV

OL aAbelibeg KoL KETOVEG £XOUV TIOAAEC KOLVEC LOLOTNTEG AOYW TNG
KOWNG KapBoVUALKNC opadag mou €Xouv.

—
__C=0
OL TILO XaPOKTNPLOTIKEC LOLOTNTEG TOUG Elvat:
o. avTtidpaoeLg mpooOnkng

210 LA 6 Seopd Tou kapPBovuliou pumopouv va pooteBouv Stado-

pa popta omwg H,, HCN k.Am. OH
CH; CH; AN | 8. aketaAbeiibn CH,CHO
‘>C=O + HCN —— /C_ CN
CHj; CHj3

B. avtidpaoeilg oeibwong
Onwg eidape, oL aAdelideg ofelbwvovtal eUKoOAa o€ oéa.
RCHO + [0] — RCOOH
AvTtiBeTa, oL KeToveg ofeldwvovtal oAU dUuokola Kal Sivouv KATw
oo €vtoveg ouvOnkecg ofeidwaong ocuvnBwC piypata opyavikwy oEEwv
He Alyotepa atopa avOpaka.

IStaitepo evéladépov mapouaotdletl n ofeibwaon aAdsidwv anod Ara
oelbwrtika péoa, OTWG sival:

e 10 avudpaotrpto Fehling (DeAiyyeio vypo), mou eivar aAkaAiko
. . S, , , .
StaAvpa wovtwv Cu?* kat to ornoio 0dnyei oe epulpo ifnua Cu 0. V. aKetdvn CH,COCH,
e 10 avubpaotrpio Tollens, mou eivar appwviako diaAvua AgNO,
ko o omoio Sivel katormtpo Ag.
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OL 8U0 nopandvw avtldpAcEL XPNOLULOTOLOUVTAL VLA TNV AVIXVEU-
on Twv aAdebdwv. =S

Y. QVTLOPAOELG TOAUUEPLOHOU
Ol aAbelibeg moAupepilovtal og 6€vo epBAANOV, EVW OL KETOVEG OXL.
ny. 4CH,CHO — (CH,CHO),

H évwon (CH,CHO), ovopdZetal uetaldelidn i oteped owonvevua.

MeOavaAn (HCHO)

H amAolotepn aAdelibn ovopaletal pebavain i dopuaAdeiidn
Kal elvol a€pLo PE XOPAKTNPLOTIKN €PEOLOTIKN ooun. YSATIKO SLaAu-
po popuaAdeliong (mepimov 40%) ovopaletol GpopUOAn Kol XpNOLUO-
TOLE(TAL WE AVTLONTITLKO. TN Blopnyavia ol LeyaAUTEPEC TTOCOTNTEG
dopuaAbelidne xpnotpomnolovvtal ot Blopnxavia TAACTIKWY. AuTo
oupBaivet, ylati ebkoAa cupmoAupepiletal pe datvoin, oupia Kal pe-
Bulapivn kat divel TOAUTIHO TTAQOTLKA.

Qeliyyelo uypo mpwv Kot
UETA TNV mPoadnkn aASel-
ong.

2XHMA 3.7 Ot alAbeiibeg avtidpouv ue to avtibpaotrpto Tollens kat oxynuati{ouv KATOMTPO.
H avtidpaon autr xpnowueveL yia tn Stakplon UeTaéU aASelidwv Kol KETOVWV.

H @opuoAn ypnotuomnoteital
yla t™ ouvvtripnon 6loAoyt-
KWV SeLyuatwy.
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(3.3.) DawvoAeg

levika

Onwc avadépape, pavoleg ovopalovtal Ta USpofumapaywya Twv
QPWHATIKWY USpOYOVOVOPAKWY TTOU £XOUV TOUAAXLOTOV £va USPOEL-
Alo eVWUEVO pE AvOpaKa TOU apwHATIKOU SakTtuAiou. Ot patvoAeg,
avaloya pe Tov aplOpo twv udpofUAiwv oV Elval EVWUEVA LE TOV
QPWHATLKO SaKTUALO, Slakpivovtal o€ povooBeveig, Slobevelg, tpL-
00eveig KA.

OH
vdpotuBevioAio n} dawvoln (LovooBevig)

OH
uSpokwvovn (8loBevng)

OH

OH

dAwpoyAukivn (tploBevig)
HO OH

Eueic Ba peAetricoupe tnv anmAovotepn amno Tig pavoAeg, T at-
VOAn.

NopaoKeVEG
Itn Bropnxavio:

o. NaAatdtepa n pavoin napackevaldtav anod tn AlBavOpakomnio-
oa e KAQOUATLKN andoTagn.

B. ZAUEPA TO PEYAAUTEPO HEPOC TNG PALVOANC TTAPACKEVALETAL UE
TPWTN UAN To metpéAato. Omwe £xoupe avadEépel, amo tnv MupoAu-
on Twv VdpoyovavOpAKwWY TIOU TIEPLEXOVTAL OTO TIETPEAALD, LETAED
TwV AAAwv oxnuatilovtal BevioAlo kat pomévio. Otav avitdpacouv
T0 BevioAo kat To mporevio pe kataAutn AICI, oxnuatiletal evag
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OPWHOTIKOG udpoyovavBpakag: To LoompormuAoBeVIOALO 1} KOUHOALO.
To koUMOALo oTn ouvexela ogetbwvetal arod O, kau Sivel dawoAn kat
QKETOVN:

+ AICk
+ CH,CH=CH, ——— >
CH,

OH

CH,

\

+0, — + =0
CH,

|
DuoLKEG 18LOTNTEG

CH—CH,

CH—CH,

H ¢awoAn eivatl axpwo, UypooKoTIKO, KPUOTAAALKO O0TeEPED, EAA-
Xtota SLaAUTO 0TO VEPO, evw SLaAUETAL 0TNV alBavoAn kal oto Siat-
BuAaBépa. Eivat ouoia to€lkn kat mpooBaAlel to Sépua, YU auto To
AOyo mpémnel va anodevyetal n emadn TN e To SEpua.

XnUIKEG 1610TNTEG
H dawvoAn pnopei va Swoel U0 KOTNYOPLEG AVTLOPACEWV:

e  AVTLSpAOELG TOU apwHATIKOU dakTtuAiou. Ot avtidpdoelg au-
TEG elval Kuplwg N uokaTACTAON TWV USPOYOVWYV TOU SAKTUAL-
Ou TL.X. LE aAoyovo.

e Avtdpaoelg tng mAeUpIKAG opadag (USpogUALo).

a. Oéwog yapaktipog. Anhadn n dawoln eival éva acBevég ofu
Kal 0To vepO Sliotatal, oUWV UE TO OXAKAL

C4HsOH + H,0 C4H;0 + H;0"

M’ autd n pawoAn avidpad pe nhektpoBetikd pétaAia m.y. Naf K
(6nwg oL aAkooAeg) kat pe Stalvpata Bacewy, .x. NaOH, KOH (ot
avtiBeon Ue TIg AAKOOAEG TTOU €XOUV ULIKPOTEPN ofuTNTa). QOTOCO, N
dawoAn elval aobevéatepo oL amo to avOpakiko kat yU' auto dev
ehevBepwvel CO, amo ta avBpakikd dAata.

C,H,OH + NaOH——> C,H,ONa + H,0O
B. Zynuartilel e0TEPEC, OTIWCE KAl OL AAKOOAEC.
V. Sxnuatilel ctd€peg, OMWG oL AAKOOAEG.

8. Aev oéstbwvetal, o avtiBeon He TIG MpwToTayelg Kal Seutepo-
Tayeic aAKOOAEC.
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Xpnoeg

OL BLOMNXaVIKEG TTIAPAOKEVEC KOl OL XPNOELS TNG davoAng daivo-
VTOL OTOV TIOPAKATW TIVaKAL.

H @aivoAn otn Blopnxavia
TMKPIKS 0&L (EKPNKTIKO)
Bevl6Aio kal mpoTévio
, HNO;
péow
KOULIOAioU
’ + @OPMAASEDLON
Pavon > BakeAitng
e€auebulevo- adumko oo
Sapivn
ABavBpakoémiooa \
Nylon 66

2XHMA 3.8 lotopikny pw-
toypapia (bekastia 1860).
Mia oo TI¢ MPWTEG XPHOELS
NG PaLVOANG NTav w¢ avti-
onntiko. O xwpos Yekaletal
UE QaVOAn kata tn SLapKeLa
XELPOUPYLKNG ETTEUBONG.
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Qupeotidrig
—— MNapaBupeoelIdng

= ;| Emveppidia
Maykpeag

Qobrkec
——— Opxeig

Ot Yeubopuoveg

Ytn Sekaetia tou ‘80, évag AyyAoc mapaywyoc Paplwv ewdomnoinoe to Bpetavo kabnynth John
Sumpter ano to Navenmotiuo Brunel Ttou Aovdivou, yla va mapatnpioeL E€va LUCTAPLO KAT' auTov
dalvopevo: ol apoeVIKEG Eotpodeg ov e€€tpede yevvouoav auya. Otav o Sumpter €éace to
B€ua otn BBAloypadia, avakaAuvpe apbBpa yla tn BnAukomoinon apoEVIKWY TTOUALWY, EPTIETWY,
copkoBopwv Kal PapLwv o TOAAA PLEPN TOU KOGLIOU.

TeAlkd o Sumpter katadepe va anodeifel OTL oL MEaTpodeC LOAUVONKAV OO AMOVEPQ, TIOU TIEPL-
elyov oUVOETIKEG OpUOVEC. Ta TMELPAUATA TTOU £YLVAV 0TI CUVEXELX OE TIOVTIKLO, OTa omola Eédwoav
VEPO EUTTIAOUTIOMEVO LE TPELG XNULKEG OUCLEG e ONAUKEG OPUOVEC, OUOLEG LLE QUTEG TIOU KUKAOGO-
poUV adBoveg oto meptBaAAoy, emiPeBaiwonv TO MOPAKATW CUUMEPAOCUA: OL CUVOETIKEG OPLLOVEC
0TO TEPLBAAAOV UTIOPOUV VO APPEVOTIOLICOUV ) Vo BNAUKOTIOLO0UY, Kol aUTO OXL HOVO QUEDQ,
OAAQ Kol EUUECQ, 0KOAOUBWVTAC N YVWOTOoUG PeTaBoAtkolc Spououc.

OL OUVOETIKEC OPUOVEC €lval XNULKEC OUCLEG TTIOU £XOUV TTAPOUOLO XNIULKA SOUN HE QUTA TWV ava-
TIAPOLYWYLKWV OPHLOVWV, TWV OLOTPOYOVWY, OTIOTE ETMLOPOUV 0TA OPUOVLKA CUCTHHOTA KOl Statapdo-
OO0UV TN YeVETLKN dltadikaoia. ITnv emoxn TnG XNUELOG Tou TAACTIKOU Kal Tou YAwpiou, n e€amAwon
TWV OUCLWV OUTWV gival tepactia. Amo tn Bevlivn HEXPL TO capumouay, Toug Gpakoug emadng, TLG
KOVOEPPBEC, T UALKA CUOKEUOOLOG TPOPLUWY KOL TO TIAPOOLTOKTOVA, OL CUVOETIKEC OpUOVES Bploko-
vtaL tavtou. Ot «Ppeudopuovegy, Omwe xapaktnpilovtal, ival 6to cUVOAO TouG TOELKEG OUOLEG, TTOU
TPOoOoUOLAloUV LE OPUOVEG KOL ELOEPXOVTAL 0TI AELTOUPYLEG TOU OPYAVIOUOU «EEYEAWVTACY TOUG
OLLUVTLKOUG UNXAVIOHOUG TOU. MEPLKEG OTIO QUTEC TLG OUCLEG, KOBWG KoL TOL TTPOLOVTA TTOU TLG TIEPLE-
XOUV avopEPOVTAL TTAPAKATW:

e Aipatvohn A: oe kovoepPBokoUTLa, GeAAOUC UMOUKAALWY, CWANRVEG UOPELONG, TTAACTIKEG UAEG,
dakolg emadpng.

® AAKUPOILVOAEC: OE ATIOPPUTTAVTIKA, AVTLOEELOWTIKA - AVTIOOAWTLKA TTAQCTIKWY, CAUTTIOUAYV, KOA-
Auvtika, Bevlivn.

* XAWPOEVWOELG, OTWG YAwpLwUéva didpatvulia PCB’s kat dloiveg oto meptfaAiov, ota Aumapad
TPODLUA, OTIWG KOL OTA TTPOTOVTA YAAOKTOG, COKOAATECG KOl AAAQVTLKA.

e MNevtaxAwpodatvodn, o€ MPOCTATEVUTIKEG OUCLEG TOU EUAOUL, o€ Sepudtiva 16N K.a.

Amodeielg yla TNV eMidpaon TwV CUVOETIKWY OPUOVWY, HEXPL OHUEPA, EXOUUE UOVO ota {wa,
HEOW TIELPAUATWY, TIOU yLa NBL1koUG AOyou¢ amayopeVETAL VA YiVOUV 0TOUG avOpwrouc.

H Evwpévn Eupwnn kat ot Blopnxovieg tng anopdacioav vo eMevOUOOUV EKATOVTAOEG EKATOU-
HUpLa ECU otnv €peuva yla TG CUVETELEC TNG 1N opBoAoyikng Staxeiplong tou meptBaAlovtog Kot
€18LKA yLa TNV eTIKivouvn dpaon Twv Peuvdoppovwv.
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To OLVOTTVEULLOL KOIL OL CUVETTELES TOU

JUpdpwva pe Tn Aaikn mapadoon, To KARUA peTadEpOnKe
yla pwtn dpopd amnd tnv lwvia otnv EAAGda amnod 1o Aldvu-
00, To B0 ToUu Kpaaolol. O Albvuoog, OUWG, elxe TTPOPANUA
oTn HETOPOPA TOU KANUATOG amod tn pakpwn lwvia. Ekope
AOLTOV éva PLKPO pooxeupa Kal €Pate va Bpet Eva péco va
To peTadépel. To mMPWTO MpAyUa TTou Bprke ATav £va Kpavio © . :
TIOUALOU. TO YEULOE PE XWHO, OTPLUWEE LETA TO LOOXEUMA KAl ApXLoE To TaidL Tou.

2tn Stapkela tou tafldlov OUWG, TO LOOXEUUA LEYAAWOE Kal 8€ XwPOUOE OTO KPaVio Tou Tou-
Aov. O Awovuoog edage Eava yupw Tou Kal TEALKA BprKe £va LeYaAUTEPO KPAViO, TO KPAVIO EVOC
yaidapou. AUTO ATV OPKETA LEYAAO KOl XWPECE TO KANUA KOL TO Kpavio Tou ouAlou. O Atdvucog
nMpooBeoe KL AAAO XwHO Kal cuvéxLoe To TatidL Tou yla tnv EAAada. Otav kal To kpavio tou yaida-
POU aOSEIXTNKE UIKPO YLa TO KANUA TTOU OAO Kal LEYAAWVE, 0 Alovuoog ePate kal BprKe To Kpa-
vio evoc Alovtaplou. MpdoBeoe kal 6’ auto Alyo xwua kot Edepe €ToL To KAQUa otnv ABrva. Mo to
Aoyo auTto, n napadoon AgsL MwG, OTAV TIVEL KAVELS Kpaol, otnv apxn kKeAandael oav mouAakt. Oco
TIEPLOCOTEPO TIVEL, PEPETOL AV YALOAPOC KOL OTO TEAOG ATIOKTA TO KOUPAYLO Kot T Suvaun evog
AlovtapLlou Kot apxilel TIg amel G Kol Toug KaByadeg.

To owomnvevpa elval pia KOTAOTAATIKI) ousia, TTOU HELWVEL TO AYXOG, TNV UTEPEVTACH KOL TOUG
OVOOTAATLKOUG UNXOVLIOUOUG. € XOUNAEG SOOELG TO OWVOTVEUUA UTTOPEL va dpaoel w¢ SLEYEPTLKO,
evw o€ uPnAég 600¢elg Spa WG KATACTAATIKO. Kal oTig U0 MEPUMTTWOELG LETABAAAEL ONUAVTLKA T
S1aBeon kal Tn cupmnepldopd Tou AToOpoU. AKOpa SLeyelpel TNV Opeln, MpokaAel anwAela Oepuo-
NTag Kat adpudatwaon. Av eival KaVELC VNOTLKOC Kal TILEL Eva SuvaTo ToTo, Onwc oLIo, oulokL, 1 Tol-
Toupo péoa o€ 30" TTEPLTTOU TO OWVOTIVEU A ATopPOodATAL ATIO TO CTOUAXL KAL TO £VTEPO TOU, PTAVEL
OTO CUKWTL KOlL ypriyopa otov eyKEPAAO Tou. To OLVOTIVEUUA OTO CUKWTL LE TNV EMISpacn KATIOLWV
evlUpwWV petoPoliletal oe aketaAdelidn, n omola ivat SnAntnplwdng ouvaoia.

CH;CH,OH + %40, —2&%% , CH,CHO + H,0

H aketaAdelibn otn ocuvéxela, pe tnv enidpaon tou eviuuou adudpoyovaon tng akeTtaASeiidng,
HETATPEMETAL O 0ELKO 0EV, TO OTOLO XPNOLLLOTOLETAL ATIO TOV OPYAVIOMO WG TNy EVEPYELAC.

CH.CHO + £ 0, —8evdporovéon_o 1y cOOH
3 A 2 TNC OKETOASEDONG 3

To owvonveupa EpXETaL EUKOAX 0TNV KUKAOGOpLa TOU aLLaTOG Kal 0ToV EYKEPAAO, 0 akpLBAG OUWG
UNXOVLOHOG TNG SpAcng Tou otov eykePaAo Sev eival yvwoTtoc. MoAAol EMLOTAUOVES ILOTEVOUV OTL
n aAANAETSpaON TOU OWVOTIVEULATOC LLE T OUGCLEG TTOU SPOUV WG NPEULOTIKA OTOV gyKEPAAO (TT.X.
y-apvoBoutuptko o), odnyet otn SuvaTOTNTA TOU OLVOTVEUOTOC VO LELWVEL TO ayXo¢. ExeL umo-
AoyloTel OTL 4 EKATOUUUPLA ATOHO KAVOUV KATAXPNON OWOTNVEUUATOC Kol aAAa 11 ekatoppuplo
€xouv e€aptnon amo auto. fevetikol kat meptBaAloviikol mapayovteg cupBAAAOUV OTNV AVATITUEN
TOU 0AKOOALOLIOU, aAAdQ SEV UTIAPXEL EVOG TTAPAYOVTAG ] CUVSUOOUOC TIOPAYOVTIWY TIOU VA ETILTPE-
TIEL OTOUG YLATPOUG va TIPOBAETOUV TTOLO ATOMO Ba Yivel aAKOOALKO.

H pakpoxpovia €kBeon Tou AMATOC 0T XNULKA emibpaon tng aketaAdelidng pmopel va mpoka-
Aéoel kKippwon tou Amatog kot BAaBec o aAla opyava. Kat n Bpaxuxpovia opwc, £kBeon otnv
enidpaon tng akeTaAdelidng umopel va mPokaAEoEL kAol TABNON, AV N CUYKEVTPWON OE KATIOLO
Opyovo €ival Heyan.
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Owonvevuatwén nota

Ta owvonveupatwdn mota Stakpivovtat avaloya pe TV pwtn UAN, TNV TEPLEKTIKOTNTA OE AAKO-
OAn, TOV TPOTIO MOPACKEUNG KaL TNV TPocOnkn AAAwV ouclwy o€ autd. Mmopouv &€ va xwplotouv
OTLG €ENG KATNYOPLEG:

(o) Mn amootalopeva (B) Amootalopeva kat (y) HoUTota.
e Ta pun anootaldpeva AapBavovtal aneuBeiag pe aAkooAkny LUpwaon dtadpopwv cakxapouxwy
vypwv. Ta otoudaldTEPA MOTA AUTAG TNE KaTnyoplag eival o oivog (kpaoti) kat o LuBocg (umipa).
¢ Ta anootalopeva aAkooAouyxa motd Aapfdavovtal pe andotaén aAKkooAoUXwWV SLOAUUATWY EVW
TPOOTIBEVTAL O€ QUTA KAl OPWHOTIKEC UAEC. Exouv peydAn MEPLEKTIKOTNTA O€ owvonveupa (30-70%
v/v). Tat TtLo YVWOTA Ao auTa ival To KOVLAK, TO UIPAVTL, To 0Ulo, N pakr), To ouiokL, N BOTKA, K.A.
e To néumota (Akép) Aappavovtal site pe katepyooio GpoUTwV 1 APWHATIKWY UAWV HUE OAKOO-
An Kol tpooBnkn olpomiol €ite Pe avAaPELEn OWOmMVELUATOG, VEPOU, {axapng Kal alBéplwy eAalwy
(buokwv 1 TexvnTwy). [vwototepa ndumota (Akép) elval To To€pL, TO Mimepuay, To BepUolT, TO
KQUTIAPL, K.A.
e Kpaould. MeVikd XapaKTNPELOTIKA YLO TA KPAOLA E(VaL N TIEPLEKTIKOTNTA TOUCG OE OLVOTVEUUA (TToU
ouvNBw¢ kupaivetal ano 10% £wg 15% v/v), To dpwa, TO XPWHA TOUC (KOKKLWVO, AEUKO, pol€) Kal N
TIPOoEAELON TwV oTadUALWV. Ta KpaoLd SlakpivovTal OTIC TOPAKATW KOTNYOPLEC.
* Inpa (sec) N emrtpanélia KPOOLA. XapaAKTNPLOTIKO TOUC €ival OTL OAN n MOCOTNTA TOU APXLKOU
OOKXOPOU TIOU TIEPLELXE O LOUOTOC EXEL LETATPATIEL OE OLVOTIVEU QL.
e HpuiyAuka Kat YAUKA Kpaold. Autd xapaktnpilovtal amo tnv mopoucio PETPLAG | ONUAVTLKAG
TIOOOTNTOG CAKXAPOU avVTioToLXa. ZUVNBWC TA TILO EKAEKTA OO AUTA Tapackeualovtal amno otadu-
Al tou €xouv Enpabel otov NALo Kat §ivouv HoUOTO HEYAANG TIEPLEKTLKOTNTAC OE 0AKXAPO. MEPOC
TOUG cakXapou Jupwvetal Kal Sivel aAKoOAN, evw To UTIOAOLTTO TEpLOoEVEL Kal Sivel Tn yAukuTnTa
OTO Kpaol.
e Adpwbn fi kapmnaviteg (Champagne). OLadpwbelg oivol tepiexouv CO,, To omoio poépyeTal eite
amo tn UUwon Kot MapapEVeL Pe 0Lk Slepyacia oto kpaol eite mpootiBetal anod £Ew (texvntol
appwdeLg olvol).
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AvokedpalAaiwon

1. Av QuTIKOTOOTAGOUNE £Va /) TEPLOGOTEPQ ATOMA USPOYOVOU dKUKAOU
vdpoyovavBpaka e USPOEUALD, TTPOKUTITOUV EVWOELG TTOU OVOUAalovTal
oAKOOAEG.

2. AvOVTIKATAGTHOOULE éva f ePLOCOTEPA ATOUA USPOYOVOU Tou Bevio-
AtkoU Saktuliou apwpatikol udpoyovavBpaka e uSpofUALO, TTPOKU-
TITOUV EVWOELG TTIOU oVoualovTal paLvOAEG.

3. H omoudaidtepn Kopeopévn novooBevig aAkodAn eival n abavoin A
owonveupa (C,H,OH). MeydAeg moootnteg atbavoAng mapackevdio-
VTOL O€ TIETPOXN LKA EpyOCTACLA ATIO TO aLlBUAEVLO.

4. Ot omoudaldTEPEG XNULKEG L8LATNTESG TNG aBavoAng eivat n kadon, n
eoteponoinon, n ofeldwon, N aduddtwon kat n avtidpaon pe Loxupd
pHETaAAa Onwg to Na.

5. H aBavoln xpnotpomnoteitat kKupiwg oto alkoohoUxo MoTd KaBWE Kot
W¢ MPWTN UAN otn Blopnyavia yla tn cUVOEC 0PYAVLKWV EVWOEWV.

6. H dawdAn rj uspouPevidio gival n amAoUoTEPN APWUATIKA AAKOOAN
Kal Ta LeyaAUTepa TOoA TNG CAEPA TIAPACKEVATOVTAL A0 TO TIETPE-
Aao.

7. H ¢dawodln Sivel SUo katnyopieg avtidpdoswy, TI¢ avtildpdoelg Tou
opwpatikol SOKTUALOU Kot TNG TTAEUPLKAC opddag mou sivat to udpo-
EUALO.

8. H ¢awdhn xpnowornoteitatl otn Propunxavio mAacTkwy (BakeAitng,
nylon), WG QVTLONTITLKO K.ATL.

NEEELG-KAELOLA

* aAkooAeg * eogtepomnoinon
* (PaIVOAEC e oéeibwon

e audavoAn (owonvevua) e apuddtwon
e yAukoln e aAkoéeibla

o lUuwon * (paivoAn

atduAévio ® KOUUOALO
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Epwtnoelg - AoknoeLg - MpoBARuata

Epwrtiosig Emavainyng

1.

2.

MNwg MPOKUTMTOUV oL AAKOOAEG Kal Tw¢ oL dawvoleg; Na Swoete amnod
€va mopadeypa.

MoLog gival 0 yeVIKOC TUTOC TWV KOPECHEVWY LOVOOBEVWVY OAKOOAWVY;
Nwg BewpoUpe OTL TPoEPXOVTaL OL AAKOOAEC QUTEC;

Tt eival n aAkooAkn pwon; T elval n lupaon;

Na avadépete PepLKEC HUCLKEG LOLOTNTEC TWV KOPECUEVWY LOVOCOEe-
VWV 0AKOOAWV.

Nwg mapaokevalotav n ¢awvoin otn Plopnyavia malaldtepa Kot
TIWC TAPO.OKEUATETAL ONUEPQL;

Aoknoeis - MpoBAnuara

6.

*9,

10.

*11.

No GUUTTANPWOETE TLG MOPAKATW TMPOTATELG:
0. Kopeopéveg elval ol AAKOOAEG ...............

B. AKOpeOTEC €lval oL AAKOOAEG ...............

V. MovooBeveig gival ot QAKOOAEG ...............
8. AloBeveic elval oL OAKOOAEC ...............

£. Mpwtotayeig elval oL AAKOOAEG ..............
oT. Tptotayeig elvat ot AAKOOAEG ...............

. ALoBeveig elval oL paVOAES ...............

Na ypaeTe TLG XNULKEC AVTLOPAOELG MOPACKELNG TNC alBavoAng amnd
™ YAUKOIn.

No GUUTIANPWOETE TIC TTAPAKATW TTPOTACELG:

H atBavoin eivat ............ , OXPWUO HUE .ooererer e YEUON KOL OXETLKA EU-
XapLotn ......... . H atlBavoAn avapelyvuetal Ue 10 ......... o€ onoLadnmo-
TE avaAoyia Kol KOTA TNV AVAUELEN TIAPATNPELTAL .v.e.eeeee Kol EKAUE-
TOL v .

No GUUTTANPWOETE TIC TOPAKATW OVTLOPATELG:

. CH,CH,CH,OH +[O] —......... (A) + .........
B.(A)+|0| = ......... (B)

y. CH,CH=CH,+H,0 — ......... ()

5. (D) +[0] = veeeiie A F e

& (B)+ ()= oo (B) + oo,

Ot ouaieg (A), (B), (I), (A) ko (E) elval opyaviKEG XNHULKEC EVWOELS. Na
SWOETE TIC OVOUACLEG TWV TTAPATIAVW OPYOAVLKWV EVWOEWNV.

Na ypaete TIg XNUIKEG €€lowoelg TnS adudAtwong TG 2-Mponavo-
Ang napoucia H,SO,: a) otoug 170° C, B) otoug 140° C. Na 6woeTe TIg
OVOLLOOLEG TWV OPYAVLKWY TIPOTIOVTWV.

Ao to meTpéAato maipvou e atbuAévio. To atbuAévio Bepuaivetal pe
vdpatpolg mapouacia 0€€og Kal petatpemnetal o €vwaon (A). OpLopé-
vn moodtnTa tng (A) xwpiletal oe Vo pépn. To €va PEpog ofeldwveTal
TIARPWG KOL TTOLLPVOUE pia LOvVo opyavikr ouaia (B). Otouaieg (A) kat
(B) avtidpolv petafl toug mapouaoia o&€og kat taipvoupe tnv (). Na




*12.

13.

14.

*15.
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YPAWETE TIG XNULKEG EELOWOELG TWV OVTLOPACEWY TIoU avadEpOnkay,
TG OUVONKEG TIOU TTPAYLATOTOLOUVTAL KAL VO SWOETE TLG OVOLLOOLES
Twv ouaotwv (A), (B), ().

ATO TNV MUPOAUGON KAOOUATWY Tou Ttetpelaiov maipvoupe BevioAlo
KoL tportévio. OLSUo autol udpoyovavBpakeg avTLEpouV LeTafl TOUG
napouoia AlCL kot oxnpatietal évag apwpatikog udpoyovavbpakag
Tou, Otav ofeldwvetal, pag divel pila apwpaTik aAKoOAn Kal pia
KapBoVvUALkn évwaon. Na ypaPeTe TIC XNULKESG EELOWOELG TWV avVTLEPA-
oswv mou avadépbnkav Sivovtag Kal TIG OVOUOCIEG TWV 0PYAVIKWV
EVWOEWV.

Na SWOETE TLG XNULKES EELOWOELG TWV AVTIOPACEWY LLE TLG OTIOLEG UTTO-
poUv va TapackeuacBolv:

a) éva 00 amod pia aAkooAn,

B) évag eotépag amo pia aAkooAn,

V) Ll aAKOOAN amo €va aAKEVLO,

6) plo aASelidn amo éva aAkivio.

MNwg Ba SLamoTWooUE OTL TO UYPO TIEPLEXOUEVO €VOC Soxelou, TTou
elvat opyavikr évwon kat €xeL poptakod tumo CH, 0, eival pio alkoo-
An A évag atbépag; Na ypddete TV aviiotolyn xnULkn e€iowon.

a) YSaTiko StaAupa davoAng xpwHaTtilel To xapti nAtotpomiou KOKKL-
vo. Na dwoete pla xapaktnplotikn avtiépoon mou e€nyel to yeyovog
auTo.

B) Tt mpémnel va npocBeooue 6to SLAAUUA, WOTE PETA TO XOPTL TOU
NALotporiou va pnv yivetat kokkwvo; Na ypdlete tnv avtiotolxn xn-
uikn e€lowon.

Na 6eifete SU0 SLadopETIKOUC TPOTIOUG TTAPACKEUNG TOU 0ELKOU OEE-
0G OO TPWTN UAN AKETUAEVLO KOLL OLVOPYQAVOL UALKAL.

Oa pnopouoate ote va okedBeite mwg and otadUAla Ba mapaokeu-
AoeTe MAAOTIKA €(6Nn amd moAuvalBuAévio; AwoTe pe Adyla Kol ovTL-
S6paoelg tn okéPn ocag. MPOIOXH!

H okédn oag eival aocUudopn olkovoulkd, dnAadn KooTilel akplpa.
Mori;

Noéoa ypappdpla avbpakacBeotiou xpeldlovtal yla va OpaoKEUO-
0TOUV e KATAAANAeG avTidpaoelg 22 g alBavaAng (aketaAdelidng);

40 g StalUpatog yAukolng 50% w/w upwvovtal katd 90% nmapouaoia
fupaonc. Mooca mL aAkooAng mukvotntag 0,8 g/mL oxnuatilovtal;

Baloupe neploosla vepol o avBpakaoBEaTio Kot mapayetal udpo-
yovavOpakag mou pe oelpd avidpaocewyv petatpenetal oe CH,COOH.
Na ypapeTe TIG XNULKEG €ELOWOELG TWV AVTIOPACEWY Kal va UTIOAOYI-
OETE TNV MOCOTNTA TOU CaC, kaBapotntag 80% mou amatteital yia va
napayxBouv 400 g StaAlpatog oflkol 0&€og 60% w/w.

MNoéon moootnTa YAUKOINC XPNOLUOTOLRONKE KATA TNV Ttapaokeun 20L
0AKOOALKOU StaAUpatog 14° (aAKooALlKwY Baduwv);
=0,8 g/mL.

p aAkoOAng

MNooa Aitpa vepoU mpémnel va pooBEooupe o€ 25 L evog kpaatol 12°,
yla Vo TTapO.oKEUAOOUE Kpaol 10

32¢g

11,5mlL

3209

Quuilouue amd tv A" AUKei-
ou: 140 onuaivel: Sta 100 mL
aAkooAwkoU StaAvpartog 14 mL
atdavoAng.

4383 g

5L
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Ye tpla oxela A, B kat I tomoBeTouvTal avilotoixwe 6,4 g ueBavoing,
4,6 g aBavoing kat 7,4 g 1-BoutavoAng Kot emLSpoUE e LETAAALKO
vatptlo. To udpoyovo mou ekAUETAL HLAleVETOL KOL LETPATAL O OYKOG
Tou o Beppokpaocia 25° C kat rtieon 740 mmHg. Mdooc sival o 6ykog
Tou H2 ;

Na ypadoUv oL cuVTaKTLIKOL TUTIOL TwV KOPESUEVWY ovoCsBevwy aA-
KOOAWV TTIOU exouv’Mr=60. Na Vp(')LLIJE'[E TIg avu&pacz,-:tq (?EEL&(.L)OI’]C
TOUG KL TLG avTLOpACELS eaTEPOTMOiNONG e To atBavikd o€u. Na ovo-
MAOETE TIG AAKOOAEG, TA TTPoiovTa ofeldwong Kot Ta mpolovta e0Te-
poroinong.

Me tnv emidpaon HLag KopeoUEVNG LovooBevolg aAkoOANng oto alba-
VKO 0§V TIPOKUTITEL E0TEPOG HE M =116. Av gival yvwoTo OTL n aAko-
OAn autn &ev unopel va ofeldwbel, va ypAPeTE TO CUVTAKTLKO TUTIO
TOU €0TEPQL.

Kopeopévn povooBevic aAkooin (A) avtidpd pe to atbaviko (o€lkod
0€0) ka bivel eoteépa (B) mou €xet M =102. Av n (A) o&eldwvetal oe
ketovn () va Bpeite To CUVTAKTIKO TUTIO KAl Ta ovopata Twv (A), (B)
kat ().

MeTaAAko vatplo emidpd oe pia Kopeopévn HovooBevr) aAkoOAn,
omote ekAUeTal uSpoyovo. Amd 6,61 g TN AAKOOANC QUTHG TIOLLPVOULLE
1 L uSpoyovou petpnuévo oe STP. Na Bpeite: a) To poplako TUMo TG
QAKOOANG Kal B) TN OXETLKA LOpPLOKN KLAla TNG.

Miyua atbavoAng kal atbavaing Bapoug 45 g ofelbwvetal MARPWG.
To mpoidv ywa va etoudetepwBel xpetdaletat 500 mL StaAlpatog
NaOH cuykévtpwong 2 M. Na Bpeite tnv Katd Bapog cuoTacn Tou
pilyparoc.

2,3 g KopeoUEVNE povooBevolg aAkoOANg ofeldwvovTtal MARPWG o€
0&U pe tov (6Lo aplBud atopwv C. To o€V e€oubetepwvetal anod dla-
Aupa NaOH. To ahag mou mpokUmtel Beppaivetal e NaOH kot Sivel
1,12 L aeplou o STP. Molog elval o HopLakdg TUTIOC Kal N ovopacia
NG aAKOOANG;

Mia kopeopévn povooBevig aAkooAn (A) katd tnv oeidwon tng Sivel
TO avTLoTOLKOo 0&L ToU €XeL Mala Katd 18,9% peyaAltepn anod tn pala
NG aAKOOANG. Molol lval ol CUVTOKTLKOL TUTOL TNG AAKOOANG Kal oL
OVOHOOLEC TOUG;

5L

Ouuifouue 6t M _eivai to oUU-
BoAo TNG OXETIKNG LOPLAKNG
uafoc (uoptako Bapog) katd
IUPAC.

a) C,H,0H
8) 74

23g-22g

C,H,0H

2 loouepr
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Apaoctnplotnta

AAkotéot ko petaBoAlouoc aAkooAng

H moootnta tng aAKOOANG TTOU KATAVAAWVEL £V ATOHO TIEPVA HECQL

OTIO TO YOO TPEVTEPLKO TOU GUOTNUA OTO aipo. ATIO EKEL TIPAKTLIKA LLE-

TapEPETOL 0 OAOUC TOUG LOTOUC TOU OWHOTOC TEPLABAVOUEVOU Kal

ToU gykedAAou. To HEYLOTO TNG MOCOTNTAG TNE AAKOOANG aviXVeVETOL

oTo aipa 60 £wg 90 AEMTA PETA TNV KATAVAAWON (LUE ASELO OTOUAXL).

‘Eva mepimou 10% tng moootnTag autng amoBAAAETAL HECW TNC avVa-

Tvong, Tng Slamvong Kot Tng oupnaonc. To untoAouno 90% petafoAile-

TOL OTIO TO CUKWTL LE €VAV OPLOUEVO pUBUO.

‘Evag evnAwkag Bapoug mept ta 70 kg katavaAwvel 6 motrpLa kpaot
12 aAkooAkwv BaBuwv. Metd ano 1 h to eninedo aAkooAng oto aiua
npooblopiletat kat sivat ioo pe 0,15 g /100 mL. Me Bdon ta mopand-
VW, VO UTLOAOYLOETE:

1. ‘Evav péoo puBbuo petaBoAiopol Tng aAKoOANC.

2. Mola moootnTa pmnipag Ba Epepve To 1610 aMOTEAECUA; AV TIPOKEL-
TOL yLa «OKANPO TIOTO», TIoLAL E(VOLL N AVTLOTOLXLO;

3. Av 10 Gtopo auto cUAANGOel kot UTIOPANOEL 08 AAKOTEDT pE TTOLOL
katnyopia 6a mpooayBet oe dikn; YmevOuuiletal otL availoyo He
TNV moootnTa aAKOOANG OTO alpa oL Katnyopieg ivat: odnynon
KOTW QIO TNV EMNPELA KAL 061yNnon o€ Kataotaon UenC. Mowa eivat
TO avTloTOoLK O OpLa;

Na avalntrioste Ta anapaitnta dedopéva Kat TI¢ oTabepEg amod tnv

BiBAtoypadia. Mnv Egxvate OTL OL UTTOAOYLOLOL TTOU KAVETE €lval «KAT

eKTiUNONY.

AMaVTHOELS OTIC AOKNOELS MOAAAITANG eMIAOYNG KAl OwWOTOU -
AaSouc¢

9.  A:mponavaAn
B: mpomaviko ou
I 2- mpomavoAn
A: mpomavovn
E: mpomavikOG LoOTPOMUAECTEPQG

11. A: aBavohn (aBuAiky aAkooAn)
B: atBaviko (0€iko) ofu
I alBavikog alBuleotépag




( 4 ) KAPBO=YAIKA O=EA

4

OL Ztoxot

310 TEAOG TNG SLOAKTLKAG UTAG EVOTNTAC O TMPETEL VAL UTTOPELG:
¢ Na taflvopeic ta kapPofulika oféa oe dladopeg katnyopleg, T.X.
avaloya e tov aplOuo twv kopPBofuliwv ou EPLEXOUV OTO HOPLO
TOUG.
e Na avadEpELS TIG ONUAVTIKOTEPEG TIAPAOKEVUEG KAl XNHULKEG LOLOTN-
TEC TWV KOPECUEVWV LOVOKAPPBOEUALKWVY 0EEWV (ELOLKOTEPA TOU OELKOU
0&€0¢), yaAakTkoU o&€og Kal Bevioikou o&fog, ypadovtag TG avti-
OTOLXEC XNMULKEG e€lowoels. Na eTAUELG TTPOBAALOTO OTOLXELOUETPLOC
mou Bactlovtal OTIG TPONYOUHEVEG XNULKEC EELOWOELG.
* No eKOETELC TIC ONUOVTLKOTEPEC XPNOELS TWV TIOPATIAVW OEEWV.
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Moptaxd povtedo audavikou o&éog (CH,COOH), 6rtwg mpokUmTeL amd urtoAoyLoT kai to ortolo Seixvet tnv entpdveila tou popiou. Ot
KOKKIVEG OQUIPEC TOPLOTAVOUV TA ATOUA TOU 0EUYOVOU, OL AOTIPEC TOU USPOYOVOU KAl OL UAUPEG TOU AVIPaKA.

MOAAEG POPEG UAALOTA UTTAUVEL KOUL XPWUX TTNV KETILPAVELXY, WOTE VA SLAKPIVOVTAL Ol SPACTIKEG TIEPLOXEG TOU [oplou, TT.X. 000 TTLo
EVTOVO glval To KOKKLVO YpWUQ, TOOO TTLo SPACTIKI) EIval TTEPLOXN TOU Loplou. AUTO QaiVETAL 0TNV MTEPIMTWON ToU Lopiou NG ueda-
voAng (CH,OH) oto pkpd oxrua.
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Elcaywyn

Ye mponyoupeva Kebpalala avapepONKAUE OE OPYAVIKEC EVWOELG
mou mapouactalouv 6€wvo xapaktinpa (m.x. dawoieg). Opwe avaudt-
oBNATNTA TA CNUAVTIKOTEPA OPYOVLKA OEEQ E(VOL QUTA TIOU TIEPLEXOUV
™ pila kapBoéuAdio -COOH. Ta opyavikd autd oféa ovopalovtal
kapBoéudika oééa.

Mia oo TIC X PAKTNPLOTLIKEC LOLOTNTEG
Twv o&€wv eival n &wvn (6€vn) yevon,

oo TNV omola mrpav Kol To OVOUA TOUG.
ATIO Tl 0pyaviKd o€€a TIOAU yvwoTad givat:

To alBaviko r olko ofu CH;COOH
Tou Bploketal oto ibL.

To 2-udpofumponaviko CH;CHCOOH
0&U 1 YaAaKTLKO 0&U (l)H

TIoU BpPLOKETOL OTO yLAoUPTL

CsHsCOOH 7
To Bevloiko oL eival apwUaTIKO 0EU COOH
KOLL XPNOLMOTIOLE(TOL WG CUVTNPNTLKO
TPodipwy (Le Tov KwWdLKO E120)

CIJOOH
To "tpUVlKO o&u , CHOH
Bploketal oto Kpaoi Kot I
oTa AVAPUKTLKA. CIDHOH
COOH
To KLtpLkod 0§V CH,COOH
Bploketal csgouiS Xumoug C/OH
Twv goTepLdoeldwv
P [ ~coon

KoL 0TO VO UKTLKA.
CH,COOH




1 1 1 KapBoEUAIKd o€

Tagwounon
Ta kapBoulikd of€a umopouv va StakplBouv:

o Je povokapBoéuldika, SikapBoéuldika, tpikapBoéudika k.Am., avalo-
ya LE Tov aplBpd Twv KapBofuliwv mou TEPLEXOUV GTO HOPLO TOUG,

COOH
n.x. CH,COOH éOOH
atBaviko 1 ofko ofu atBavodiko r ofaALko ofu
(LovokapBouAiko) (6ikapPoEuAiko)

® 3£ KOPEOUEV I) AKOPEDTA AVAAOYQL LLE TOV TPOTIO TTOU cUVEEovTaL TA
ATOMO TOU avOpaka HETAEL TOUG.

n.x. CH,CH,CH,COOH Kot CH,=CHCOOH
BouTtaviko i BouTupLkod oL T(POTIEVLKO I AKPUALKO 0&U
(kopeopévo povokapBofuALko) (akOpeoTo povokapPBoEUALKO)

o Je adslpatikd (akukAa) kat apwuatika ovaloya av €xouv BeloALko
f Oxt SakTUALo

n.x. CH,CH,CH,COOH C,H.COOH n COOH
Boutaviko n Boutuplkd oL Bevloiko ou

Télog, umapyouv Sladopa mapdywya Twv KapBofUAkwv o&Ewv
avaAoya UE TN XOPOKTNPLOTIKA opdda (ektdg tou kapPofuliou) mou
€xouv. Mapadelypa TEToLwV 0wy ival ta:

Kopeopéva udpolukapBoulika of€a, ou mepLéxouv udpofLALO:

LY. CH3C|HCOOH 2-ubpolumnpomnavikd 0L 1 YaAaKTIKO 0L

OH
Auwoééa: Tuy. C|H2COOH opwvoalBaviko o€u n yAukivn
NH,
XAwpo&ea: m.x. (EH2COOH YAwpoalBaviko oy
Cl

a. To oéaAko oéU eival éva
StkapBoEUALKO 0&U.

8. H yAukivn eivat éva auvo-

&u.

Moptaka povtéda kapBoéu-
Alkwyv oé€wv.

2XHMA 4.1 Moptako povtédo
T0U oaAlkuAikoU oé€og (apw-
uatiko  uvdpoéukapBoludiko
0&U), mou amoteAel ™ Baon
yla TNV TAPOOKEUN TNG QLOTTL-
pivng.
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(4.1.) Kopeopeva povokapBofulika ofa
- AlBaviko o

Fevika

Ta kopeopéva povokapBoEUALKA of€a TTPOKUTITOUV BewpPNTIKA Ao
TO AAKAVLA, OV OVTIKATOOTAOOUME £va Atopo udpoyovou pe tn pila
kapBo&UAlo -COOH. Exouv To yeVIKO TUTO:

CH, COOH

Ma tv ovopacia katd IUPAC evog o€og Sev pemel va EEXVAE OTL
To dtopo avBpaka tou kapBouliou amoteAel HEPOC TNG AVOPAKLKAG
aAuvoidag kal xapaktnpilel tnv ul’ aplBuo 1 6€on avtng. Eniong otL
N XOPAKTNPLOTLKN KATAANEN TNG OVopaoiag yia Ta of€a ival -Lko ou.

m.X.  CH;CH,CH,CHCOOH 2-peBovromeviavikd o0

| To amAovotepo pEAOG TNG
CH% OELPAG ATIAVTA OE OPLOUEVO
eldo¢ pupunykwv, €€ ou Kat
TO OVoud TOoU.

5 4 3 o
CH;CHzCHzCHCHzCHg 2-01vAomevTavikd o0&y

COOH
MoAA& amd ta aAeldatikd KapBoEUALKA ofEa ATV yVWOTA 6w Kal
TIOAAQ xpOVLa YU QUTO KaL £XOUV KOLVA OVOUATA (EUTIELPLKA), TTOU aVOL-
dépovtal ToAAEG GOpEC 0TNV MIPOEAEUCTH TOUG KOl OXL OTN XNULKN TOUG
doun. H «eUmeLpLIK» aUTH ovouacia elval 0 OPLOUEVES TIEPUTTWOELG
enionua amodekth and tnv IUPAC. Ta onUAVTIKOTEPA KOPECHUEVA |LO-
vokapBoUuALkd ofEa avadépovtal otov akoAoubo mivaka:

Mivakag 3.1: Ovouaocisc KOPEOUEVWY UOVOKAPBOEUALKWY 0EEwV

TOmnog ‘Ovopa IUPAC Kowo Ovopua
HCOOH HeBavikd ofv HUPUNKLKO
CH,COOH alBaviko ofu 0&Lko
CH,CH,COOH T(POTIAVLKO 0&V TIPOTILOVLKO
CH,CH,CH,COCH Boutaviko ofu Boutuplkd
CH;CHCOOH
I peBulompomnaviko o0 | LooBouTupLko
CH,4
CH,(CH,),,COOH Sdekae€avikd oy TLOAULTLIKO
CH,(CH,),.COOH SEKAOKTAVLKO 08U OTEATIKO

MoptLako povtédo tou otea-
TIkoU 0é€og.
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To onNUAVTIKOTEPO HENOG TNG OELPAG €lval TO alBaviko 1 oflkd o&u
(CH,COOH), to omoio kai Ba e&eTaotel avaiutikotepa.

NapaokevEg
Biounyxavikn napackeuvn

e To «Blounxavikd» oflkd o€y, mou amoPAEnel otn ocuvBeon AAAwvY
TPOLOVTWY, OMWG TL.X. TOU TOAUOELIKOU BVUAECTEPA MapaoKkeUATETAL
a. pe kataAutikr oéeidbwon adkaviwv (ry. Boutdavio C H, ),

B. ue kataAvtikn oéeibwaon aketaAbdelidng,

CH;CHO + /50, ——>CH3;COOH

V. ano uedavoAn pe enidpaocn CO napoucia KATAAUTWV.

e To &ibt elvat dtalupa oflkou o&€og, To omolo mapaokeudletal anod
™ Opwon Kpaolol i AAAou aAKOOAOUXOU TTOTOU ULKPAG TIEPLEKTLKO-
TNTOG 0€ owomnveupa (mepimou 5%-8%). Katd tn diepyacia avti Aap-
Bavel ywpa ofeldwaon NG atBulikng aAkoOAng mpog o&Lko ofL mapou-
ola Tou evlupou aAkoologeldaon.

CH;CH,OH + 0, —%keoksedbon oy . cOOH +H,0

ofavorn (oto Kpooti) o&wd 0&o (o710 E161)

=, AAKOOAOUXO TTOTO

Xuwpog gulhoyrig AvTAia

* Amo ta {wikd 1 @uTika Alrn pmopoU e pe KatdAAnAn Sitepyacia va
TIAPOUE T AVWTEPA KUEAN TNG OELPAC LE LEYAAN KaBapoTnTa.

2t0 epyactiplo
o Me oeibwan tn¢ atBuAiknc aAkooAng pe ta KAtaAAnAa ofeldwTLKA
péoa.
CH,CH,0H +2[0]—> CH,COOH + H,0
* Me vbpdAuon tou CH,CN (atBavovirpidio i pebulokuavidio). H
vdpoAuan yivetal mapouaia o€€og i Baonc.
CH,CN +2H,0 %% 5 CH,COOH + NH, T

OL 600 QUTEG TAPAOKEVEG OELkOU 0EEOC UMOpoUV KAAALOTA va
€OAPUOOTOUV YLA TNV TTAPAOKEUH KL AAAWV KOPESUEVWYV lovokapBo-
EUALKWV OEEWV.
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Duokég 1610TNTES

To 0&lkd 0&U Kal Ta KATWTEPA KEAN TNG OLOAOYNG OELPAG, OTIWG TO
HCOOH (uebaviko) kaw CH,CH,COOH (mpomaviko) eivat vypd mou
StaAUovTtal eUKOAQ OTO VEPO KOL £XOUV XAPAKTNELOTIKN oopn £6Lov.
Ta péoa peAn C,-C, elvar vypd pe Bapld ducapeotn oopr (to Bou-
TUPLKO 0&U pupilel ocav Taykopévo Boutupo) kat Alyo StaAutd oto
vepo. Ta avwtepa LEAN lval oTEPEQ, adLAAUTA OTO VEPO KOl AOCH.
Ta kapBouAikad of€éa yevika Stalvovtal otov albBépa kot oe AAAoug
0PYOVLKOUG SLOAUTEC.
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Evioelg e d0o dvBpakeg
SXHMA 3.3 To 0éikd 00 eupavilel aouvniBiota uPnAd onueio téews oe axéon ue aAdeg
EVWOELG UE ToV (6Lo aptdud atouwv avipaka.
XnHikég 1610tnTEC
o Oéwvoc yapaktnpag. Autog ekppalel To cUVOAO TWV LOLOTATWYV MOV

odelhovtal oTNV LKAVOTNTA TWV 0EEWV val dnpLloupyouv oe LSATLIKA
StaAbpata katiovta HY. O dlotnteg autég Twv 0wy elval:

1 ‘Exouv &vn) yevon kat aAAAouv TO XpWHA TwV SELKTWV.
2 Avtdpouv pe Baoelg kal Baoika oeldia.

CH,COOH + NaOH —— CH,COONa + H,0
T'eviké. RCOOH + NaOH——>RCOONa +H,0

2CH,COOH +Ca0——> (CH,CO0),Ca+H,0
Teviké 2RCOOH +CaO——> (RCOO),Ca +H,0

3 Awomouv ta avBpakika alata kat eAevBepwvouy CO,
(avixveuon ofEwv).

To avubpo kadapo oélko
0éU oe 9<17°C otepeornol-
eltar oxnuatilovtag Kpu-
otaAdoug mou potalouv Ue
TTIAYO KAL PEPETAL OTO EUTTO-
plo ue tnv ovouaaoia glacial.

AvOpwrnivog LSpwtag Kot
OPYOVLKA 0&Ea

To Boutaviko 0éU oe uLkpn
OUYKEVTPWON UTTAPYEL Kol
otov avipwnivo 6pwTa.
H ooun tou Boutavikou
oé€og, mou polalel e auth
TOU TaykLopuEvou Boutupou,
yivetar avuAnnty amd tov
avOpwro, Otav n OUYKE-
vipwon Ttou BoutavikoU
oééoc elvar  peyaAutepn
arto 10 mol/L. H it ooun
yivetar avtuAnmty amd to
okUAo, OtV €lvail o€ OUYKE-
VIpwon UEYAAUTEPN aTto
10" mol/L. X auto opeile-
TalL N LKAVOTNTA TOU OKUAOU
va UUPIZEL oo TTOAU pakpLa
MPOoWnA 1ToU UTopEl va
un BAémel. Kave avipw-
JTOG OTOV 6PpWTA TOU EXEL
EVal ELOLKO Ulypa 0pyavIKwY
oééwv amd ™ ovvdean tou
omolou TIPOKUMTEL N xapa-
KTNPLOTLKA OOWUr TOU L6pw-
Ta TOU.
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2CH,COOH + Na,CO, ——2CH,COONa + H,0 + CO, T
T'eviké, 2RCOOH + Na,CO, ——2RCOONa + H,0 + CO, T
4  Avtdpouv pe pétalda SpaoTikotepa o to H.
2CH,COOH+Mg—— (CH,C00),Mg+H, T

levikéd 2RCOOH + Mg——(RCOO0),Mg + H, T

e Eotepornoinon. Ta Kopeopéva povokapBoulika oféa, omweg nén
yvwpiloupe, avtidpouv pe aAkoOAeg og 0€vo meptBailov kot divouv
EOTEPEC, TLY.

CH;COOH]+ CH;CH,(H] ==———==CH;COOCH,CHj; + H,0

Xpnoeig

To &6, mou xpnolpomnoloUpe KaBnuepvd oTo TPAMElL pag, €lval
Stahupa ofkol og€og (mepimou 5% w/v). To 6L xpnotpomnoteital ermi-
ong otn Bropnxavia tpodipwy yla tn cuvinpnon tpodipwy (toupold,
€ALEC K.ATL.)

To 0&lkd 0&U xpnoluoTmoLeital eUPEWG ot Blopnxavia wg mPwTn
UAnN:

o. otn Badkn yLa TN OTEPEWON TWV XPWUATWYV OTLS (VEG,

B. otnv mapaokeun texvntng HEtaag (oflkn kutTapivn),

y. 0Tn Blopnxavia dpappdkwyv (aomipivn) kat AAAWY XNHLKWY 0UCLWY

(akeTOVN, E0TEPEC K.AL.)

Ytov Ttivaka mou akoAouBetl cuvoyilovtal oL onUavTIKOTEPES BLo-
MNXOVLKEG TIAPOLOKEVEG KOl XPHOELG TOU 0&LKoU 0&EOC.

To o§1k0 0V otn BLropnxavia

0&og Prvvdeotépag

(mhaotikd PVA)
vaeoa A
CH;COOR
CH;0H >  CH;COOH of1koieoTépEg
(O10A0TEQ)
CH;CHO v OKETOVN

acmipivn

K

+ @

To 0éiko 0U elvat aoPevég
00U Kkal LoVTIIETAL UEPLKWEG
o€ H* , onwg @aivetatl oto
TOPATIAVW CXHUA UE LOPL-
QKA HOVTEAQ.

e Kata tnv eotepomoinon
opyavikoU 0EEo¢ UE aAko-
0An avudpa ouvvidwe T0
ubpoéuAio tou oégog. H pila
JTOU TIPOKUTTTEL, AV QTTO TO
RCOOH oapaipécouue 10
ubpoéuAio, eivat to:

RCO- akUA0

To akUALo tou oétkou 0&€og
OVOUAJETOL AKETUALO:

|
CH;—C=0
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(4.2.) FtAaktiko o€V
-uépoéumnpomnaviko oy

To oNUAVTIKOTEPO MO T KopeopEva povoudpofupovokapBofult-
KA o&€a eival To yaAaktikd ofU. To yaAaktiko ofU eival moAl Siade-
Sopévo otn $puon. BplokeTal oTOUC HUC, OTTOU oxnUaTileTal Ao TN
Sldomaocn Tou YAUKOYOVOoU. H TIEPLEKTLKOTNTA TWV LUWV OE YAAAKTLKO
0&U aufavel KATA TNV Kivnon KL auto dnuLloupyet Tnv ailocOnon tng Kou-
paong. Katd thv avdnavon to yaAakTiko ogeldwvetal pog CO,.

H ovopoaoia tou cUpdwva pe tnv IUPAC eival 2-udpofumpomaviko
0&UL 1 a-udpo&umpomnavikd o0&y, yLaTi To ATOUO Tou AvOpaKa, TO YELTO-
VIKO oTto KapPBofUALo, ovopdletal kat alda atopo avBpaka. O cuvta-
KTLKOG TUTTOC TOU 0&€0G elva:

CH,CHCOOH
OH

Napaokevég

o Me yadaktikn {Uuwan dtadpopwv cakxapwy, Kupiwg yAukolng n ya-
Aaktolng mapoucia eviUUou TIou ovopaletal Aaktaon (BLopnyovikn
uEBobdog).

g CH;CHCOOH
C6H12O6 haktdon - 2 3 |
OH
yAvkoln YOAOKTIKO 05D

H Z0pwon autr) cuvteAeital KATA TNV TOPACKEUT TOU yLOoUpTLoU 1
AAAWV YOAAQKTOKOULKWV TIPOTOVTWY (Elvoyala K.ATL).
o Suvetika Tapaokevaletal and tnv albavaAn (aketaAdelidn) pe
NV akoAouBn oelpd avIldpAcewv:

— H;CHCN
CH;CTO |, yoy —»  CHGHC
H OH
+ -
CH;GHCN )y o CHyCHCOOH + NH, A
OH OH

DuoLkég 16LotnTEC
To yaAaKTLko o€V glval AxpwHO OTEPED, KPUGTAAALKO, UYPOOKOTILKO,
SLOAVETAL OTO VEPO KAL OTO OWVOTIVEULLAL.
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XnUiKEG 1610TNTEG

To yaAakTLkO o€V €xel U0 XOPAKTNPLOTIKEG OUASEG, TO USPOEUALD
kat to KapBofUALo. [V auto to Adyo, cuvdualel TIG LOLOTNTECG TWV Kap-
Bo&UALkwV 0EEWV KAl TWV AAKOOAWV.

¢ |816tNnTeC 0é€og
1. Eéoubetépwon

CH;CHCOOH + NaOH —— CH;CHCOONa + H,0
OH OH

2. Eoteponoinon:

CH;CHCOOH + CH;0H ——» CH;CHCOOCH; + H,0

OH OH
YQAOKTLKOC LEBUAEDTEPQC

e |610tNnTEC AKOOANG

1. Oéeidbwon
To yaAaktiko o€u, wg deutepotayn aAkooAn, ofeldwveTal TPOG
TIUPOOTAQPUALKO 0&U, TO OTolo €lval Eva KETOVoEL e peyaAn BloAoyt-
Kr) onuaoia.
CH;CHCOOH CH;-C-COOH + H,0O
[ +[0] ————— I
OH O
TIUPOCTAPUALKO 0&V

2. Eoteporoinon
Avtidpad pe of€a kal Sivel EOTEPEC.

CH;CHCOOH +RCOOH CH;CHCOOH + H)0
OH OCOR

Xpnoeig

Xpnotwpomoteitat otn Badikn, otn Bupoodedia kat otn Beparmneutt-
KN W¢ ATILO AVTLONTITIKO. H mapaokeur) ytaouptiol otnpiletal otn ya-
Aaktiky OpwWon coKXApWV TIou TEPLEXOVTAL 0To YaAa. H §wvn yelon
TOU yLooupTLoU odpelAETAL OTO YAAAKTLKO OV TTOU TIEPLEXETAL OE QUTO.
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( 4.3.) Bev{oiko oéu

To Bevioikd oL elval To AMAOUCTEPO OPWHATIKO 0EL KOl TTPOKU-
TTeL BEWPNTIKA AV OVTLKATOOTHOOUUE €va USpoyovo Tou BevioAiou
pe kapBo&UALo. Zuvenwg €xeL ToV TUTO:

C,H,COOH A ©COOH

NapaokevEg

2tn Blopnxavia to Pevioikd ofU MAPOAOKEUAIETAL UE KATAAUTLKA
o&eldwon tou pebuioPevioAiou (tohouoAiou).

CH; ricon COOH
+320, —— 5 + H,0
Oeppoxpacio

To ToAOUOALO, TTIOU XPNOLUOTIOLEITAL WG TIPWTN VAN, oxnuatiletal
KQTA TNV TUPOAUGH KAQOUATWY TOU METPEAAloU Kal Kuplwg TG va-
$0ag. MoAU HIKpOTEPEG TOCOTNTEG TOAOUOALOU ameuBelag amopovw-
vovtal amno AlbavBpakomniooa.

Duoikég 16L0TNnTEC
To Bevioiko oL elval oTteped, SLAAUTO 0 0PYOVLKOUC SLOAUTEC.
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XnUIKEG 1610TNTEG

To Bevloikd oV, OTWC OAEG OL APWHATLKEG EVWOELG, TIOU £XOUV XO-
POKTNPLOTLKA OpAda evwpEvn He AvBpaka Tou SakTtuAiou, mapouaotd-
LeL 6UO Katnyopleg avTLOpACEWV.

e Avtibpaoeis daktudiov (0poUaTIKOS YOPAKTAPOS). AnAadn, oivet
€VKOA OVTIOPAOELS VITOKOTAGTAGTG TOV LOPOYOVOL TOL PBevioAkol
daKTVAioL.

e Avruidpaoetg mAgupikng opadag. Aniodn, oty nepintmomn tov Pev-

LotV 0&éog, divel avtdpdoelg 0&€og Aoy Tov kapPoSvAiov.

Oéwvog xapaktipog:
C,H,COOH+NaOH —— C,H,COONa+H,0O
C,H,COOH+NaHCO, — C,H,COONa+H,0+CO, T
2C,H,COOH+Zn —> (C,H,C00),Zn+H, T

Eoteporoinon:
C¢HsCOOH + CH;0H C¢HsCOOCH; + H,O
Bevloikog pebviectépog
Xpnoeg

Ta peyalUtepa mood PevioikoU o&£0G oruepa XPNOLULOTOLOUVTOL
OTNn ouVTAPNON TWV TPOPLUWY Kal GEPETAL OTO EUTIOPLO E TO KWOLKO
ovopua E210. Xpnotpormnoleital emiong otn Bropnyavia xpwuatwy, KaA-
AUVTLKWV KOL TTAOLOTLKWV.




Nvwpilsic ott...

Ta «OaAacowva» OfEa

To ¢uTOmAAYKTOV, N MPWTOYOVN, ULKPOOKOTILK) OAAG TOOO €UepYETIKN povada {wNng, mapayel
e€alpeTikng BloAoyLkng onuaciag ouoieg omwc yAukoln, Autidia, mpwteiveg, ofuyovo kat ta Baiao-
owa oféa. levika, to Balacova of€a mapAyovToL «TIPOVOULAKAY» OO Toug BaAaoolvoug opyavi-
OMOUG. Avapeod Toug Eexwpllouv OpLOUEVA, OTWG TO ELKOCL-TIEVTEV-LKO 0V (LE €lkooL Atoua Av-
Bpaka kat mevte SuTAoU¢ SeooUC) Kal To elkooLdU0-e€eV-1KO 0L (LE elkooldUo atopa avOpaka Kol
€&L dutAoug Seopoug). O deopot autol Eekvouv amo tn B€on 3, and to TEAog Tou poplou, yU auto
KOl Ol EVWOELC Yapaktnpilovtal w¢ w-3 moAvakopeota ofa.

To putomAayktov anoteAel Tpodn yLa T ULKPOOKOTILKA, A0pATA 0TO UATL yapldakia, dnAadn to
{WOMAQYKTOV, aAAA KoL yLo TNV akakn ¢alava, to KaAopapla Kot ToAAd aAAa akopa BaAacaotva.
Me tn oglpa toug, Ta Uikpa Papla tpédpovtal pPe To IWOomAayKToV Kal autd kataBpoxBilovral anod
Ta peyaAvtepa Papla. Ta of€a auTd, TOU UTIAPXOUV KUPLWE ota YPapLa, dev eivat duvato va dnpt-
oupynBouv amnod tov avBpwivo opyaviopo, YU auto elodyovtal 6’ autov Pe Ttnv tpodn. Ol evaAlol,
6nAadn, opyaviopol £xouv KANPovounoeL Ta w-3 of€a amo TNV mavapyala otopia tng {wng, dioe-
KATOUHUPLO XPOVLA TIPLY, TOTE, TIoU €V UTIPXE TTAPA LOVO GUTOTTAQYKTOV.

AtileL va onpelwBel OTL 0TNn O0TEPLA OL OTIOPOL, KUPLA Tty Twv Aadlwv (oTtopéAata), epLEXouv
KUPLWG w-6 akopeota of€a, evw ta w-3 omavidouv. Ta w-6 akdpeota of€a £XOUV TNV TACN VA LLE-
Taoxnuatilovtat oe apaxtdoviko ofu. To apaxtdovikd ofL amoteAeital amno eikool atopa avepaka
Kol TiepLEXEL TEooepLG SLMTAOUC GOV Kal, TTOPOAO TOU Elval amaPaAiTtnTO WG CUCTOTIKO TNG UEU-
Bpdavng Twv KUTTAPWY, £XEL Kal SUCAPEDTEG MAPEVEPYELEC. OL OUCLEG TTOU TIPOEPXOVTOL ATIO QUTO,
daivetat 6tL cupBailouv otnv abnpookAnpwaon, otn Bpoupwaon, otn peupatikn apbpitida kot oto
Bpoyxiko acOua.

Ta w-3 akopeota of€a tou BaAaocaoivol BaaotAeiov avtaywvilovtal To oxXNUATIOUO Tou apaxtdo-
VIKOU 0£€0C, QVOLOTEAAOUV TNV TTAPOYWYH TOU KAL TWV «OTIOYOVWV» OUCLWV Tou. To (8Lo amotéAeopa
ETUTUYXAVEL N aoTipivn, To MaAaldtepo ocuvOETIKO PpAapUaKo, YWwoTo amd to 1895, tng omolag n
avTBpouBwTLKA Kal n mauaoinovn 6pdon odelletal otov (810 pnXaviopd mapeunodiong tng eviu-
HOTIKN G LETATPOTING TOU apaxL&OVIKOU 0EEOC OTOUG «ATTOYOVOUGC» TOU.

la toug mapamavw AOyouc oL KapSLoAdyoL OAOU TOU KOGOU GUVLOTOUV Ta Atmapd Papla we KO-
pLa Tpodn Kal HUKPEG SOOELG aoTiLpivnG 0TOUG NALKLWHLEVOUG.




Nvwpilsic ott...

Xnuika lNpoocYsta

Ta XxNULKA TPOCOETA TTIOU XPNOLUOTIOLOUVTAL OTO TPODLUA Elval OUCLEC 1| piypaTa oucLwy, TIOU
Sladpépouv ano ta Baoikd CUCTATIKA TwV TPOPLUWY Kal TTPOooTIBeVTAL O AUTA PE OKOTIO val BeATL-
WOoOUV TNV APAywYr TOUG, TNV EMEEEPYOOLA TOUG KOL YEVIKA TN CUVTAPNON Kal TV ELdAvion TouG.

Ta xnuka tpocBeta meptAapBavouv mapo MOAAEC OUASEG, OTIWG TA CUVTNPNTLKA, TA AVTLOEEL-
SWTLKA, TIC XPWOTLKEG, TIC APWUATLKEG KOL TIG YAUKOVTLKEG UAEG, TOUC YAAOKTOMOTOTOLNTEG, TOUG
OoTOOEPOMOLNTEC, TA TNKTLIKA LETA, TA LEoA 0&vVIonG KL AAAEG.

Ye 8Lebvn) Baon umapyouv Sladopa cuoTHUATA KWSLKOTOINONE TwV MPOCBETWY, yLa va SLEUKO-
AUveTaL n HeAETN Kal n xprion touc. To ouotnua kwdlkomoinong, mou LoxVeL and to 1978 otnv Eu-
pwrnaikn Evwon, SnAwvel ta cuykekpLuéva MpooBeTa e To ypaupa «E». To «E» cuvodeletal amno
kamoto tpupridLo aplbuo kat gival Evag KwSIKOG XOpaKTNPLOTLKOG TNG KATnyoplag, otnv onola avn-
KELTO MPOOBETO. AUTOG 0 KWOLKOC ONUOLVEL OTL TO XNULKO IPOCOeTO £xeL AAPEL TNV £YKPLOH TOU ATO
Vv Eupwmnaikr Evwon kal unopet va xpnotpomnotnBel voplpa wg «ovoia acdaing yla tn dnuoola
vyela» og 6Aa Ta Kpatn HEAN.

OL €AeyxoL yLO TNV £YKPLON TOU TIPOCOETOU yivovTal HE Ll OELpd SOKLUWY, KUPLWE OE TTELPAUATO-
{wa, Kal amoBAEnouv otov KaBopLlopo TnG HEYLOTNG akivduvng 66ong yla tov avBpwrto. Autr ovo-
paletal «amodekth nuepnota mpocAnyn» (A.H.M.) yia tov avBpwmo kat ekppaletal o€ ypappdapLa
ova KIAG Bapoug cwHATOC.

OL KaTnyopleg Twv MPooBETwy eival:

e E100-E199 (xpwOTLKEG)

e E200-E299 (ouvtnpnTtika)

e E300-E399 (avtiofeldwTika)

e E400-E599 (yaAokTOpOTOMOLNTEG, HECA OElvioNng K.A.)

e E620-E637 (eVIOXUTIKA YEUONG KOL OLPWHATOG) K.O.K.

Ta npooBeta mou xpnotpomnolovvtal ota tpodLua nepthapBavovtal otov Kwdika Tpodipwyv kat
Motwv KABe xwpac. 2’ autov avadEpovTal avaAUTIKA oL UAEG TTOU ETITPETETAL VA XPNOLLOTIOLOUVTOL
(ouoieg ) piypata ovowwv), kaBwg kat oL SO0ELS TTou eival aodaleig yia Tov avBpwmo cuudwva Ue
TLG TEAEUTOLEC EMLOTNOVIKEG EPEVUVEG.




Nvwpilsic ott...

O KATAAOYOC TWV XNHULKWV TMPOoBETWV mepLAapBAvEL TOAAA opyavikd of€a Kal AAATA TOUG,
oava katnyopia mpooBEétwy onwce sival ta:

E260 0&Lko o0&V CH,COOH
E262 O&Lko vatplo CH,COONa

To 0&LlkO 0&U €XEL AVTLULKPOPBLOKEC LOLOTNTEC KOl XPNOLUOTIOLEITAL WG CUVTNPNTLKO TPODIHWV.
TNV aptomolia XpnolUoTmoLElTal yla vo eUmodilel TNV avantuén UUKATWY, TTOU TIPOKAAOUV TO
pouxAlaopa. 2tn {uBomolia XpnOLUOTOLELTAL YL TNV TTApaywyr 0TaBEPNG MoLOTNTAC UTtipaG. Agv
UTTAPXOUV YVWOTA TOELKOAOYLKA TIPpOPBAN AT ATIO TNV KATOVAAWGCH TOU.

E270 YOAOKTIKO 0€U CH3$HCOOH
OH
E325 | yoAaktiko vdtplo CH3$HCOON'&
OH
E326 | yoalaktikoé kdAo CH3$HCOOK
OH
E327 |yohaktiko acBéotio <CH3(|?HCOO>
OH ,Ca

To yaAQKTIKO 0&U XPNOLUOTIOLELTOL WG CUVTNPENTLKO OTA TPOPLUA, OKOUA KAL YLO TOV OPpWHATL
OO TOoUuG Kal auavel TNV avtiofeldwtikn 6pacn AAAWV ouoLwv. Ta MPOIOVTA TIOU TO MEPLEXOUV
elval mapa MoAAQ, Onwe n HaAakr papyapivn, mota pe dlofeidlo tou avBpaka, yalata Bpedwy,
OQATOEC yLa COAATO, CUUTTUKVWUEVOL XUHOL vTopdTag, papueladeg, kovoepBaplopéva ppouta
KL @AAa. Ztn Bloloyikr tou paaon Sev avadépovtatl mpoPAnuaTa.

E210 Bevloiko ou C,H.COOH
E211 Bev{oiko vatplo C,H.COONa
E212 Bevloiko KaAlo C,H.COOK
E213 Bevioiko aoBéoto| (C H.COO).Ca

Ta mapandvw mpocOeTa elval cuVTNPENTIKA, XPNOLUOTOLOUVTOL OE XUMOUG PppoUTwy, O av-
Bpakouxa MmoTaA, o€ ylaouptLa e ppouTa, O Lapyapiveg K.A.

To Bevloikd 0&L Kal Ol EVWOELG TOU EMLBAPUVOUV TNV KATACTACN AAAEPYLKWV ATOUWY, OTIWG
TWV 0OUATIKWY KAl TwV evaicOnTtwv otnv aomipivn.
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AvokedaAaiwon

10.

Ta ONUAVTLKOTEPA OPYOVIKA OfE€Ql €lval aUTA TIOU TEPLEXOULV TN pila
kapBofUAlo (-COOH) kat ovopdgovtat kKapBoEUAikd.

Opyavika o&€a utdpxouV: oo £LSL, 0TO yLaoUPTL, 0TO KPAGi, oTa ava-
PUKTLKA, 0TOUG XUOUG TwV £0TiepLSoeldwy, oTa TPOPLUN WG oUVTN-
PNTLKA.

Ta oroubatdtepa kapPofuAlkd offa gival Ta povokapBoEUALKA Kot
TIOAAG artd QUTA £XOUV EUTTELPLKA OVOopaGia TTou Sl Vel TNV MPoEAEL-
or Toug.

To omoubaldtepo povokapBofuALko ol elval To alBaviko f o€Lko ofu
Tlou uTtapxeL oto 6L Napaokeualetal otn Blopnyavia pe ofeldwon
oAKaViwv N aketaAdelidng, N pe enidpaocn CO og pebavoAn.

H XapaKTnpLoTIKA L8LOTNTA TWV KOPECUEVWVY LOVOKAPBOEUALKWY O&E-
wv elvat o 6&wog xapaktnpag, SnAadr To cUVOAO TwV LELOTATWY oU
odeilovtal otV LkavotnTa Twv offwv va dnuLloupyolv o USATIKA
StoAbpata katidvta uSpoyovou.

Ta Kopeopéva LoVOKAPPBOEUALKA 0&€a avTLOpoUV e aAKOOAEC Kal &i-
VOUV ECTEPEG.

To ONUOVTIKOTEPO ATIO TA KOPECUEVA LovoUSpofupovokapBoEUALKA
o&€a eival To YaAaKTIKO 0fU. 2Tn Blopnyavio mapaokKeuAleTal e ya-
AakTikn 0pwon dtadopwv cakyapwy.

To yahaktikd o€l £xel U0 XAPAKTNPLOTIKEG opddec. M’ autd Sivel
avtdpdoelg o&éog (Adyw tou kapBoluliou) kot avTdpaoelg aAkood-
Ang (Aoyw tou udpofuliou).

To Bev{oikd oL elval To amMAOUCTEPO APWHATLKO 0V, TPOKUTITEL Bew-
PNTLKA LLE UTIOKATAOTACN EVOC OTOMOU USpoyovou tou Bevioliou pe
KapBotuALo.

To Bevloiko o0&l mapoucotdlel SUo katnyopieg avtibpaocswv. Alvel &n-
Aadn TG avTLOPACELG TOU ApWHATIKOU SAKTUALOU, aAAd Kal avTidpa-
OELG TNG TTAEUPLKNG opddag (tou kapBo&uAiou).

NE€eLc-KAELdLA

kapBoéuAio

oéiko oéu

oévoc yapaktipac
eatepomnoinon
yaAaktiko oéu
yaAaktikn {Ouwaon
vépoéuoéu
Bevloiko oéu
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Epwtnoelg - AoknoeLg - MpoBARpota

Epwtnoeis EnavaAnyng

1.

N o w s oW

10.

MNwg taélvopoluvtal Ta of€a avaioya e Tov aplBuo twv kapBofuliwy
TIOU €XOUV KAl TIWG avVAAoya LE TOV TPOTIO TIOU CUVOEOVTAL TA ATOUA
¢ avBpakikng aAluoidag toug; Na Swoete peplkd mapadeiypata.

Na 8woeTe TOUG CUVTAKTIKOUC TUTIOUC TPLWV KapPBofUALKWY ofEwv
TIOU VO TLEPLEXOUV Kol AAAN XOPOKTNPLOTIKI OUASa EKTOC OO TO Kap-
Bo&UALo 0TO LOPLO TOUG.

MNwg MPOKUTITOUV BEWPNTLKA TOL KOPETHUEVA LLOVOKAPBOEUALKA OEEQ;
Tt eival to €161 kaL mw¢ mapaokevaletal;

T elval o 6€LVoG XapaKTnpogc;

Mati to yaAakTiko 0V £xel SUO KATNYOPLES XNHULKWV LOLOTATWY;

Mw¢ TpokUTTEL BEWPNTLKA KoL TTOLOC VAL O CUVTAKTLKOC TUTIOC TOU
BevloikoL o€éog;

Na avadépete Tig SU0 Katnyopieg avtidpacewy mou Sivel To Bevioiko
oéu.

No avadEpeTte LEPLKEC XPHOELG TOU 0ELKOU 0&£0C.

MoU xpnoLuomoloUvTaL CRUEPA Ta HeYaAUTEpA Tood tou Bevioikol
o&€og;

Aoknoeic — MpoBAnuara

11.

12.

Na XapaKTnploETE TIG MOPAKATW TIPOTACELG E I AV E(VOL CWOTEG KOl
pe A av elvat AavBoouEVEG.

a. To of1kd ofL Blopnyavika mapaockevaletal anod ofeidwon aAkavi-
wv TN vadac.

B. To 0&lkd o0&V elval o EL6L.

y. To Bevloikd 0&U £xel emTd dTopa AvOpaKka 0To HLOPLO Tou.

6. To yaAakTiko ofU Sivel xnuikn avtidpaon pe éva aAlo of.

No €€nNyNOETE TIG AMAVTIOELG 0OG OTLC TTPOTACELG Y Kal b.

Na dwoete U0 peBASOUC TTAPACKEUNC TOU 0ELKOU 0€£0C XPNOLUOTIOL-
WVTAC WG 0PYaVLKH UAN:

o) To alBuAévio Kal B) To aKETUAEVLO
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13. No cUMUTANPWOETE TIC AVTLSPACELG:
a.CHCN + .. —» CH,COCH + ...

B. RCH,OH + 20| = oo + e
y. CH,COOH + ..... — (CH,C00),Ca + .....

8. C,H.CH, + ... — C,H.-COOH + .....
g. C;H.COOH + .ooc.. = s + oo+ CO

14. Naypdete TIG XNULKES EELOWOELS TWV AVTISPACEWY TOU 0§LkoU 0E£0G
UE:
a) Baon, B) Baoikd ogeidlo, y) avBpakiko aiag, 6) pétalAo Spaoti-
KOTEPO Ao TO LSPOYOVO.

*15. AtoBétoupe 0TO EpYAOTHPLO AKETUAEVLO KAt avOpyava UALKA Ko B€-
Aoupe va TapooKeudcou e pHeBavio. Na ypaPete T XNULKES €LOW-
OELG TNG MAPACKEUNG QUTAG.

*16. To yahoaktikd ofl mapackeudletal otn Plopnxavia pe YoAakTikn
tOpwon dtadopwv COKXAPWY Kol CUVOETLKA oo TNV akeTtaAdelion.
Na ypaeTe TIC XNULKEG €LOWOELG TWV aAVTIOpACEWVY TIou Aaupavouv
XwpoL.

17. To yalaktiko, To atBavikd kot To BeVIoikd 0§U £XOUV pio KOWA XNHLKA
L8LoTNTA, TNV 0TEPOTIOLNGT. Na ypAWETE TLG XNILKEG EELOWOELG EOTE-
pormoinong Twv 0EEwV AUTWV e TN LeBavOAn.

18. Na xopokTnploeTe TIC MOPOKATW TPOTACELC HE Z, OV Elval CWOTEC Kal
HE A, av elvat AavBaouéveg.

o. To YOAOKTLKO 0EU prmopel va avTLdpAacel pLe To 0€LKO OEL.
B. To Bevioiko o0&l pmopel va avtidpaoel Pe To 0LkO 0&u.
Y. To 0&Lk6 o€V Hmopel va avTLSpAcEL e XaAKO.
6. To YoAaKTLKO 0EU UIMOPEL VAL aVTLOPACEL LE TNV ALBAVOAD.
No aLTLOAOYNOETE TIG CWOTEC TTPOTACELS, SIVOVTOC TIG OXETIKEG OVTL-
Spadoel.
19. nNuwg pnopeite va Stakpivete:
a) To Boutavikd o0&l amod to 3-BouTeVLKO 0&L;
B) To Mpomaviko ofL amnod tov ofLko peBuleoTépa;

20. nNoéoa ypappdpta ofikol 0££0g Kat oo ypaupdpLa udpotetdiou Tou
vatpiou amattovvtal yla va mapackeuaotouv 33,6 L CH4 TIOU UETPN-
Bnkov og MPOTUTEG CUVONKEG;
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*21. To £iSLeivar éva StaAupa ofkou 0€£oc ou mapdyeTat amnd t WHWon
NG atbuAikrig aAkooing (CH,CH, OH). ©€Aoupe va mapackeudooupe
&i6Lano kpaot 11,5° (aAkooAwol Babuoi). Na Bpeite tn pdga tov CH.
COOH mou neptéxetat o 1 L £16100. H mukvoTtnTa tng atbavoAng elval
p=0,8 g/mL. (Bswpolpe 6Tl Katd tn YWuwon v aAAAlEL TPAKTLKA O
OyKOG Tou SLaAUpaTOoG.)

*22. 30,4 g piypatoc mou amoteAeitat and ofikd kat Bevioikd ofl amartel
yta tnv mAfpn e€oudetépwor) tou 16,8 g KOH. Na Bpeite tn cvotaon
TOU piypotog Twv 800 ofwv.

*%23. 5,6 g alBuleviou avTiSpovV pe vePO Kal TopAyeToL aAKoOAn Tou
o€eldWVETOL TTOCOTLKA TPOC TNV avtiotolxn aAdelidn. H aldelidn
avtdpa pe HCN, omote mapdyestol To 2-udpofumpomnavovitpillo, To
omolo avtidpa e To vepd o 6&vo TeplBAAAoOV Kat Sivel yoAAKTIKO OEU.
To yahaktiko o€V SlaAUeTal 6To vepd Kat maipvoupe Stalupa palog 500

g.
o) Na ypaete OAEC TIG avTLOPAOTELG TToU avadEpOnKav.

B) Na Bpeite Tnv % w/w (Kortd B&pocg) ePLEKTIKOTATA TOU SLAAUUATOG
TOU YAAQKTLKOU 0&E£0C.

24. 3e1L&walbpatoc NaOH 0,2 M mpocBétoupe 6 g kaBapol CH,COOH.
To StdAupa mou oxnuatiletal Osppaivetal HEXpL TO VEPO VOl EEOTUL-
oTel MAAPWC KoL TalpvoUE OTEPED UTIOAELUMOL A.

o) ATO TL aTmoTeAEITOL TO A;

B) Nupwvetal To A, ondte oxnuatiletal agplo B. Moto elval to B kat
TIOLOG O OYKOG TOU O€ TIPOTUTIEG GUVONKEG (STP);

AnQVTHOELS OTIC AOKNOELS TOAAQITANG EMIAOYNG KAl owOoToU -
Aadoucg

11. Seivata,y, &
A glvat: B

18. Zeivata, &
A elvat: B,y
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O Ztoxot

370 TEAOC TNG SLOAKTIKAG AUTHG EVOTNTOC Oa TIPETIEL VAL UITOPELG:
¢ Na tagwvopeic Toug uUSATAVOPAKEG OE KATNYOPLES, EMLONUAIVOVTAG
TG Stadopég mou epdavilouv avaloya e TN XNILKK TOUG CUMTIEPL-
dopa.
¢ Na mopouolalelg to Bloxnmiko polo kat tn Bpentiki ala twv vda-
TavOpAKwV.
¢ Na tawvopeic ta Al kot €AaLa o€ KotnyopLeg Ko va TapoucLAleLg
TO BLOXNILKO TOUG POAO KL TN BpemTikn Toug afla.
¢ Na e€nyeig TNV amoppumavtiki §pAcn TwV CATIOUVLWYV KoL VoL EKOE-
TELG TAL LELOVEKTAOTA KOL TIAEOVEKTHLOTA TOUG OE OXEON ME TA OUV-
BETIKA ATIOPPUTIOVTLKAL.
e Na avadEpelg Ta SOULKA CUCTATIKA TWV MPWTEVWY (apvogéa) kat
VOl TIOLPOUGCLALELG TO BLOXNILKO POAO TWV TIPWTEVWV.
¢ Na tavopeig ta dtadopa 16N MpwTeivwv avaioya LE To AelToup-
YLKO TOoug poAo.
¢ Na tawvopelc Ta MOAUEPH OE KATNYOpPLeg avaloya e TIG LELOTNTES
TLOU €XOUV.
¢ Na neplypadelg ta dtadopa €idn wwv (GUoLKEG - CUVOETIKEG), EKOE-
TOVTOG TA TTAEOVEKTILOTA KOLL TAL LELOVEKTALATA TOUG.
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Ewcaywyn

H yxnuela eivatl katd KUpLo AOyo pia LOPLOKI ETULOTAWN, adol acxoAsiTal
UE TN UEAETN TWV popiwv. Ta TTEPLOCOTEPQ ATIO TAL LOPLAL TWV EVWCEWV TIOU
€Xouv w¢ Twpa avadepBbel eivar anAd, adou anoteAovvtal and Alya oxeTL-
Ka, atopa. lowg og apAAANAeg omoudeg . BloAoyia, £xel avadepOel to
DNA 10 omolio ival éva ylyavTio HOPLO TIOU EAEYXEL TNV KANPOVOULKOTNTAL.
YIapxel OUWE EVAS LEYANOC OPLOUOC QUOLKWVY, CUVIETIKWY KOW TEYVITWV JLE-
yoAopopiwv pe TepdoTtia onpaoctia. EToLTo duuAo, N KUTTapiv) KOL OLITPWTE-
ivec mailouv peyadlo polo otn Stadikaoia TG {wng. Amo tv AAAn Aeupd
TO (PUOLKO EAQOTIKO EXEL MEYAAN TEXVOAOYLKN KA EUIMOPLKA oNUacia.

O AvBpwmog xPNoLUOToiNoe PEPLKEG A0 TIC GUCLKEG LEYAAOMOPLAKES
EVWOELG, OTIWG TO AUAO KaL TLG IPWTEVES, ard Tnv apxn T Edaviong tou
oTov MAaN T, 6w Kall LEPLKEC XLALASEG XpOvLa. APXLOE VAL XPNOLUOTIOLEL Kol
AAAEG TETOLEG EVWOELG, OMWGE EVAO, BapBaxt, LaAAL KoL EAAOTIKO, OXETIKA
TpOodATA OTNV LOTOPLKNA TOU Ttopeia. AUTA Kot AANEG LEYOAOLOPLOKES EVW-
OELG OUVELOEDEPAV ONUAVTLKA 0TNV TIPOWBONGN ToU TIOALTLOOU LKAVOTIOLW-
VTG TIC AVAYKEG TOU avBpwrou yla tpodn, EvAucn Kat oTEyN.

O avBpwrog yLa ALWVES ATAV EUXAPLOTNUEVOS XPNOLLOTIOLWVTOC QUTEG
TLG OUOLEG OMwG Tou TLG TipounBeve n MUon. Me tv avdrmtuén Opwg TG
doutkne Fewplioc NG OPYAVIKAG XNUELOS KaTtd Ta péoa Tou 190U alwva, oL
XNHLKOL ApXLoaV VO OVOPWTLOUVTAL TLATAV AUTO TToU £6WVE 0Ta GUCLKA QUTA
UALKQ TETOLEG aouvnBOLoTEG LOLOTNTEC. To EUAO, TO BapBAKL, TO EAACTIKO Kot
TO METAEL €XOULV, OE KUHOWVOUEVO Babuo BERata, LBLOTNTES OMWG OKANPOTN-
Ta, EAAOTIKOTNTA, AVTOXH OTOV EAKUCUO, XNKULKN adpavela. Av n dour) Toug
pmopouoe va SLEUKPVIOTEL lowg oL xnuLKol va ATav o€ B€on va emwvorjcouv
KOLL VOL OUVBECOUV VEQ UAIKA UE OKOWN «KAAUTEPESH LOLOTNTEC.

OLTIPWTEG EPEVVEC TTAVW OTN SO QUTWV TWV UAKWV E8€L&av OTLOWUTA N
Soun Nrav anioteuta «TOAUTIAOKN. To va TaL LEAETHOEL LAALOTO KAVELG OTN
OTEPEA KOTAOTAON EKELVN TNV €moxn AT TIOAU SUCKOAO, HLaL KOL OL UYpo-
XNULKEC TEXVIKEC amautovoav T StdAuon Toug, pdypa olaitepa SUoKoAo.
MNPe OPKETA XPOVLA TIPOCEKTIKWY EPEUVWV, WOTE va EABEL N amavinon,
TIOU OO TPWTN 0PN daivetal «armAry. EKElvo TO 0Omolo €KAVE TIG EVWOELC
OUTEG —TO00 SUCKOAEG 0T UEAETN TOUG OAAQ e TOOO EVOLAPEPOUTES LOLO-
TNTEC— VAL £XOUV KOWVA XOPAKTNPLOTIKA ATav N Sopn Touc. BpéBnke OTL OAEG
QUTEG amoTEAOUVTAL ATTO KYLlyaVTLaLa LOPLO» E LECEG OXETIKEG LOPLOKES
MAZeC (LopLakd BApn) XLALASEG OKOLN KOl EKOTOUUUPLOL.

MAPE aKOUA OPKETA XPOVLOL ETIIIOVWV EPEUVWY, WOTE VA TILOTOMOLNOEL
n Soun OpLOUEVWY UEYAAOUOPLOKWY EVWOEWV. Metd To 1930 mavtwe, ot
XNHLKOL avéEAuoav €va OXETIKA PEYAAO aplOUd amd auTEG Kal ApxLoav val
kataAaBaivouv OTL auTd Ta peyaAopodpLa ATav GTiaypéva armo KArmoLa ap-
XWKA, amAd «douka blocks» r dopkég povades. To ApuAo TUX. aAAAG Kal n
KuTtopivn Bpébnke OTL SnpioupyolvTal Ao Tn CUVEVWON HEyalou apLo-
HoU popiwv YAUKOING. H Sopikn dnAadn povada toug eival To LOPLO TNG
yAukoing, C.H, O, . EtoL Avolée 0 8pOUOG TOOO YLOL TNV ETVONGCN VEWV UALKWY
0€ Jipnon kat enéktaon tng GUong 000 Kal yLa TNV arokdAudn tng Sopng
TWV TIOAQILWY KL TWV VEWV UALKWV.

...TO KUPLOTEPO OTN yvwaon Kat
otV EMOTHUN TWV UALKWV
elvat va ouvelbntomnotroet
KaVelc OtL oL t6LotnTeg OAwv
TwV TUNWV Twv UALKWY €lvat
OUVETTELX TNG SOUNG TOUG ...
Jwpa mae N ptkpodoun kat
Ol UOKPOOKOTIKEG LOLOTNTEG
UITOPOUV Vo OUCYETI{OVTAL...
..0L 1blotnteg twv  UAkWV
umopouv mia va axebialovrol
Ko Oyt amAweg va avalntou-
VTaL Qmo T Umapxovta UAL-
Kd...

Anoonaoua  tou  apdpou
“Giant molecules” arto to le-
PLOSLKO

Scientific American

9-1967.
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(5.1. ) YéatavOpoakeg

Katataén twv vdatavOpdakwv

H katnyopla Twv evWoewv MoU elval yvwoTH wg udaTAVOPAKES
TINPE AUTNA TN YEVLKN Ovopooia amo KATOLEG APXLKEG TIOPATNPIOELG
TIoU €8eLxvav OTL CUXVA £XOUV TO YEVLKO TUTIO C,(H,0),. Qewpndnkav
SnAadn «evudatwpEVoL AVOPaKED.

OtamAoi udatavOpakeg elval EMiONG yVWOTOL KAL WG OaKYapo | OOK-
xapitec (amd to Aatwvikd saccharum = {axapn), Kia Kot €X0uV YAUKLA
yevon. Ztnv idla awtia odelletal kat n KATAAnEN -0n 0TO OGVOUO TWV
TIEPLOCOTEPWY ATO AUTOUG. ETOL UTIAPXOUV OVOUATA OTIWG oakyYapoln
yla tn cuvnBlopévn Laxapn, YAukoln yia To Kuplo {axopo Tou aipatog
Kal LaAtoln yua to {axapo tg uvng.

Mia aAAn ta€vopnon, o opBoloyikr autr T $opad, Lo KoL oo-
SLOEL TNV N TIC XAPAKTNPLOTLKEG OUASES, elval ekelvn n omola otnpi-
{eTal oTov opLlopo: udatavOpakeg eival moAvudpofualdeiideg i o-
AUUSPOEUKETOVEG | KOAUTEPOL EVWOELG TTOU USpOAUOUEVEG Sivouv
noAuvudpofualdeiideg 1 moAuubpofukeToveg. Mapdho mou n SLakpL-
on auth otnpELlETaL OTLG XOPOKTNPLOTIKEG OUAdEG, Sev eival MARPWS
LkavoroLnTikr. Kat autd 8LotL ot eplexopeveg opadeg C=0 (kapBovu-
Ao) kot -OH eival katd KUpLo AOYo PE Hopdr NULAKETAAWY | QKETO-
Awv (N NUIKETOAWY KL KETOAWY AVTIOTOLXA YLa TIOAUUSPOEUKETOVEG).

Mia emunmtAéov Taglvopnaon otnpiletal ota mpoiovta tng uSpoAucng
Twv udatavOpakwv. Etol oL udatavOpakeg oL onoiol 6gv uSpoAvo-
VIOl OE MLKPOTEPOUC, amAoUoTEPOUG udatavOpakeg AEyovtol po-
vooakyapiteg. OL udatavBpakeg mou otav udpoAvovtal divouv ava
HOPLO TOUG SU0 POPLO LOVOOAKXOPLTWY OVOoualovTol SLoaKyapiteg.

® YITdpYOUV OUGIEC UE EVTOVL
YAukia yevan mou bev eivat
oaKYap, OnwG T ouvle-
TIKA YAUKOQVTIKA ooKkyoapivn
Ko vtouAaivn
(C,H,0—C,H,—NH—CO—
NH,) Yéatiké SidAuua oak-
xapivng elvat 300 @opéEg mLo
YAUuKO amo SiaAuua layapng
NG (510G CUYKEVTPWONG.

o Mia NULAKETAAN TTPOKUTITEL
ue Baaon tnv napakatTw avti-
Spaon

RCH=0+ HO—R" —

RCH —OR’

OH

e [la moAuoakxapiteg ot
0moioL TIPOKUTTTOUV Ao €60~
(ec LOYUEL yeVIKA:

v mol C.H 0, bivouv Imol
noAvoakyapitn kat (v-1) mol
H,0

LY. yla tploakyapitn (v=3)
oo yYAukoln Exouue:

3 CsH1206 -C1gH32016 +2H20,

JXHMA 4.1 Agubatwon la-
xapng ue Jeuko oéu. 5tn pw-
Toypaglia eaivetal n mAnpng
anavipakwaon t™e Jaxapns
TTOU SLKOULOAOYEL TO YapaKTN-
pLouO vdatavIpakag.
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Exelvol mou Sivouv tpla popla tploakyapiteg K.0.K. YSatavOpakeg ot
omnoiot udpoAuodpevol ivouv 2 £wg 10 popLa LOVOCOKXOPLTWY KAAOU-
vtal eniong oAwyooakyapiteg. Av divouv peyaio (>10) aplBuod povo-
coKXOPLTWY, Xapaktnpilovtal moAUCaKYaPLTEC.

JTov MapoKATW Tivaka divovtal pepikol cuvnBilopévol udatavipa-
KEC LE TNV ovopaoia, Tn Soun Kal TV MPoEAEVCT TOUG.

Mivakag 4.1 xapaktnplotikd napadsiypota udatdavopakwy

‘Ovopa Katnyopia Aoun Amnavtdrot
Mukoln Z/I}\oz\;zgggi(ap[mc C,H,,0, Ye dutad Kat lwa
®pouktoln KM;\ézggg]xapimc C,H,,0, Dpolta kat péAL
Jakxapoln  Awcakyapitng Muk6ln—®dpoukToln iitﬁggsrfxa“o’
MaAtdln Awsaxyapitng Muko6ln—TAukdln BUVN

Aaktoln Awoakyapitng MAukSIn—rohaktdln réAa

Auulo MoAucakyapitng C}Z\SJ:;S%HOV@UN 2;:3;?’ Sl
Kuttapivn MoAvoakyapitng 3;5&?&“0\’&6“” ZUMo, BapBakL

Ot vbatavBpakeg eival to mAfov ddpBova Stadebopévo opyaviko
UALKO Twv dutwv. Elvar n kOpLa mnyr evépyelag Twv {wVTwv opyavl-
opwv (odkyapo Kat ApuAo). Mépa amd autd OpwG, ota GUTA KAl OE
opLopEVA {wa XPNOLUOTIOLOUVTOL WE TO BOOLKO CUCTATLKO TOU OKEAE-
TIKOU LoTOU (KuTtapivn). Aut €ival n Baoiki amootoAn Tng KutTapi-
vng, mou Bploketal oto VA0, oto BapPakl, oto Avapl.

Juvavtape toug udatdvOpakeg o€ OAEG TG SPACTNPLOTNTEG TNG
KaBnuepwvnig pog {wng. To xapti autou tou BiBAlou eival ptiayuévo
KaTA KUpLo AGyo amo kuttapivn. To (6o katl to BapPfakt Twv poluxwv
poG Kal To VAo kaBe olkoSoung. To aAelpL Ao To omoio PTLaxveTaL
TO PwiL elval Kuplwg AUUAO, To omoio emiong eival cuCTATIKO TIOAA WV
TPOP WYV, OTIWG N MATATA, TO PUTL, Ta pacoAla Kal To UrlEALa.

Katatoén twv HovooakxopLtwy

OL povooakyoapiteg katatdooovtal e Baon Suo KpLtrpLa:
1. Tov aptBpod twv atopwv C Mou UMAPYXOUV OTO HOPLO TOUG Kol
2. Tn xapaktnpLotikr opada, av autr eivat aAdeudo- fj kETo- opada.
‘Etol évag povooakyapitng mou neptéxel 3 atopa C eival pia todln, 4
C pla tetpoln K.0.K. ZNUOVTLKEG £6W elval oL eéolec pe 6 atopa C.
AANSOTN eilval €vag povoooKyapitng o omolog, mepa Twv udpoguo-

Evag povooakyopitng (yAu-
koln), €Evag OSloakyapitng
(Zaxapn) kat évag moAvook-
xapitng (apvdo-aevpt)

To uéAL eivat mukvo StaAvua
OaKXAPWV UE KUPLX TA YAU-
KO{n kAt ePoUKTolN.

e HyAukoln, CH,,0,, eivau
uia aAboeéoln evw n Looue-
PN¢ TNG PPOUKTOLN elval i
KETOEEDLN.

e Ol YEVIKOTEPEG XNULKEC
L6LOTNTEG TWV ATAWY CaKXA-
pwv glvat Evag ouvbUAOoUOG
TwV LSLOTNTWY TWV AAKOOAL-
kwv —OH kat tne kapBovu-
Aouadac—C=0,

Etoum.x. u‘e npoadrikn H, 8i-
vouV (moAU)aAkoOAEg.
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Hadwv, epLEXEL Ko pia aAdsidopdada. AvtiotoLya, ov IMePLEXEL Hia
KeTovouada, lval pia Ketolrn. AuTtég ol U0 TAELVOUNOELG CUXVA OUV-
Sdualovtal. Etol Ty, pia aAdoln pe 4 C eival pla addotetpoln. Mia
ketomevtoln Ba eival évag udatavOpakag pe pio Ketovopada Kot Ye 5
C. Mg avemntuypévoug SopLKoUG 1 oUVTAKTIKOUC TUTIouG Ba sivat:

F ?HZOH

=0 =0
FHOH HOH
HOH HOH
EHZOH H,OH
pio addoterpoin pio ketomevtoln

Opadeg
OUVOEDEPEVES
E_ pe dropa C2
1.—CHO
|- K C OH 2.—H
| 3.—OH

CH,0OH  4—CHOH

D- yAuKepIVaASEUDN

AVaywyLKEG LELOTNTEG TWV LOVOOAKXOLPLTWV

ATIO XNULKA OKOTILA, N KUPLA LOLOTNTA TWV LOVOCOKXOPLTWV €lval o
QVOYWYLKOC XOPOKTAPAC TOUC. AUTOG odelAeTal 0TNV Mapoucia xapa-
KTNPLOTIKWVY OPASWVY TIOU €lval YVWOTEC YLa TLG OAVAYWYLKEC TOUC LOLO-
TNTEG, OMWG TL.X. N aASeldopada -CH=0.

‘Etol €vag aplOpog ofeldwTkwy PLECWV XpnoLuomoLnénkayv yia tnv
TOUTOTIOLNON TWV XOPAKTNPLOTIKWY OUAdwY Twv udatavOpakwv.
Autd Ta péoa ouveéBaiav otnv amokaAun tng Soung toug aAAd Kat
oTn oUVOE0H TOUG OTO EpyaoTHPLO. METAEY QUTWV CNUAVTLKA ElvalL Ta
avtdpaothpla twv Fehling kat Benedict (to omoto givatl pio mapaAia-
yn Tou avtdpaaotnpiou tou Fehling) kaBwc kat tou Tollens.

Ta avtdpaothipla autd ofeldwvouv Kol cUVENWCE Sivouy, KaTA thv
kAaolkn ékdpaocn, Betikn avtidpaon () Btk Sokipaoia, test) pe Tig
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aAbelibeg Kal TIC o-UOPOEUKETOVEC. TUVETIWG, OO Toug udatavOpa-
KEG, avTLdpouv BeTikd Hovo ol aAdolsc Kal oL a-udpoéuketolec (BAEme
kedaialo 2).

Ta avtdpaoctipla Fehling kot Benedict avAyovtal pog €va KEpa-
nePUBPO npa amd Cu,O (Cu* - Cu’), 6tav oéelbwvouv aldelideg oe
oAKaALkd StoAvpata. Ot a-uSpoEu-KeTOVEG 08 aAKAALKA StaAvpota
HetatpEnovtal oe aAdeldEC KAl CUVETIWCE AVTLOPOUV KAl AUTEG OETLKA.
IXNUATLKA N avTibpaon sivat:

cu* + aAdelidn  aAddln — Cu,0O + TrpoidvTa o&eidwang

H dnuioupyia Aowndv tou kepapépuBpou Wnuatog eivat pio add-
Pevotn €vdelen BeTikng aviidpaong. ITnv MePLTTwon Tou avidpa-
otnpiou tou Tollens oxnuatiletol To AEYOUEVO KATOTTTPO QpyUpPOU.

Y&atavBpakeg oL omoiol avtidpolv BETIKA LE Ta MTOPATIAVW OVTL-
Spaotrpla Aéyovtal Kal avaywyLkd oakyapo ( avayovto cakxopa).
Tétola ival 6oa otn dopr toug epLexouv aAdebdopada f a-ubpogu-
keToopada. YoatavOpakeg oL omoiol dev avtidpouv pe autd Aéyovtal
N ovaywyLlka oakyopo Ko 6ev TEPLEXOUV TLG TAPATIAVW OUASEG.

Ta mapandvw enwvupa avtldpactipla £€Xouv onuavtikny dltayvw-
otikn afla. MaAlota to avtibpaotrpLlo tou Benedict xpnolpomnoleitat
KOl yLa TIOOOTIKOUC TIPOGSLOPLOMOUE TNG YAUKOING OTO aipa Kal ota
oupa.

AvaywyLkeg L8LOTNTEG Ttapouctalouv Ta amAd cAakXopa Kol amno
TOUG OALYyOoOoQKXapiTeG HOVO eKeivol oL omoiol €xouv eAevBepo kapPo-
VUALO. To KaAapoodkyapo .. Sev elvat avayouevo oakyopo. OLTIOAU-
cakxapiteg dev epdavilouvv avaywylkeg LOLOTNTEC.

PDwtoouvOeon ko LETABOALOUAG TWV USaTAVOPAKWV.

OLubatavBpakeg cuvBETOVTOL OTA MPACLVA PUTA UE TNV PWTOCUV-
Ueon. Autn elval pia toAUTAokn dLtadLlkacia n omola XpnoLUOTOLEL TV
nAlakn evépyela, yia va avayel r va decpevoel to CO,. H ouvolikn
avtidpaon yla tn ¢pwtocuvOeon, OXNUATIKA LOVO SlveTal amo tnv:

x CO, +y H,O +nlaxn evépyelo — CX(Hzo)W +x0,

H dwtoouvBeon sival éva moAumAoko patvopevo e moAAd evoLd-
peoa otadla ota onoia xpnotpomnolouvtol EVIUPa W KaTtaAUTeC. Exel
Aourov évav TOAUTIAOKO UNXAVLIOUO O omolog dev €xeL yivel mMARpwG
Katovontog. lvwpiloupe mavtwg 0tL n dwtoouvOeon Eekwvd Pe TNV
anoppodnon NALakou Gpwtdg amod TNV KUPLA XPWOTLKA TWV GUTWVY, TN
YAwpouAAin. To mpdcowvo xpwua tg Kat n duvatotnta mou €xeL o’
QUTO V' amoppodd otnv opatr MepLoxn Tou nAtakolL ¢acuatog, odei-
Aovtal katd kUpLo Adyo otn Sdoun NG n omola mepLAaUBAVEL EKTETA-
Hévoug ouluytakouc beauouc. KabBwg ta pwtovia tou nAtakol ¢wtog
Sdeopevovtal 1 «maytdbevovtaly and tn xYAwpodUAAn, anoppodatal
Kall amoBnkeLETAL EVEPYELA OTTO TO GUTO LE Popdr XNIULKAG EVEPYELAG

® Qepuidec oo SLapopeg ou-
vndeis tpopés o€ Keal.

MrnAo (ueydalo) 100
Mrtipa (motrpt) 115
KoAa (motrpt) 105
Maywto (kumeAdo) 190
Milk shake 500
Hamburger 350

MrptoAa yoipwvn 1000
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o, H evépyela autry XpnoLUOTIOLELTOL yLla TNV aVTidpoon UETATPO-
TG - avaywyng tou CO, mpog udatdvOpakeg kat 0§eibwaong Tou vepou
npog O,.

Ot ubatavBpakeg ota GuTA €ival n KUPLA «amoBNKN» TNG NALOKAG
EVEPYELOG KAl LEOW aUTWV HeTadEpeTal kot ota {wa we tpodn. H
EVEPYELO aUTH ameleuBepwvetal, otav ta {wa 1 ta Gutd uetaBoAi-
Jouv Ttoug LbatdvBpakeg pog CO, kat vepd cUUGWVA UE TN YEVLKN
oXNUOTIKN avtidpaon:

CX(HZO)W +x0,— x CO, +y H,O + evépyera

O petaBoAlopog twv vdatavOpdkwy eival Kal QUTOC HE TN OsLpd
TOU €va 0UVOAO eVIUHATLKA KATAAUOUEVWVY aVTIOPACEWY OTLG OTIOLEG
kaBe otadlo-prina mou Sivel evépyela (e€wBeppo 1 kaAUTeEpa eéwep-
yoviko) eival pia o€etdwon (o C amo aptBuo ofeidwong 0 avéavel mpog
T0 +4).

MapoAo Tou €va HEPOG TNG eVEPYELAG N omola aneleuBepwveTtatl
avamodPeUKTA LETATPEMETAL O OEpUOTNTA, TO LEYAAUTEPO UEPOG AU-
NG, LETATPEMETAL O Hia VEQ XNULKN Hopdn. AUTO eMITUYXAVETOL UE
TN olvBeoN NG TPLYwWoYopLki¢ adevoaivng (ATP) amo tn dipwopopt-
kn adevooivn (ADP) kat avopyava dlata tou ¢wodopou. H evdoepyo-
VLK auth 6pdon napiotatal we:

ADP +P —> ATP - evépyela

Ta ¢utd Kal ta {wo XPNOLUOTOoLoOUV TNV amoBOnKeupEvn EVEPYELD
Tou ATP, yLa va LKavoToLjoouv OAEG TIG SLadLlKaoieg oL omoleg amal-
TOUV eVEPYELQ, OTIWG TL.X. Kio pUikA Spaotnplotnta.

Tpelg €ival ol KUPLOTEPOL TIOAUCAKXOPITEG TTIOU amoTEAOUV Kal oL
TPELG TTOAULEPN TNG YAUKOING: TO dLUAOD, TO YAUKOYOVO Kal n KUTTapLvN.
AT6 auToUg To AUUAO €lval n KUpLa anoBnkeupévn Tpodr ota ¢uta.
To yAukoyovo eival n anodnkeupévn popdn vdatavOpdkwyv ota {wa.
H &€ kuttapivn XpnoLUOTOLETOL WG SOULKO UALKO TwV GUTWV.
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(4.2.) Airtn Ko EAona

Elcaywyn

Otav €vag {wikog 1 PUTLKOC LOTOC EKXUALOTEL HE €va N TIOALKO OL-
oAuTn (.. atBépa, xAwpodopuilo, BeviOAlo 1 KATIOLO AAKAVLO), Eva
UEPOG OO TOV LOTO auTo StaAvetal. Ta CUCTATIKA QUTA, TO ool St-
aAUovTal 0€ QUTEC TIC ouvOnkeg Aéyovtal Aumidia.

Ta Autidia meptAapBavouy pia peyaAn motkiAia StadopeTIKWY eVW-
OEWV OnwG kapBoulika oééa (1 Aumapa oéa), TpleaTépeg TG YAUKepI-
vne n tptyAukepidia ( oubetepa Alnn), wo@oliridia, yAukoAutidia,
KNPouUc, TEPTIEVLA, OTEPOELON KAl TpooTayAavives. ITIG mapaypadoug
Tiou akoAouBouv Ba e€eTa0TOUV TA CNUAVTIKOTEPA BEpATA OV ado-
poUV ta Almn.

Autapa o§€a ka TPLyAukepidSia

Onwc eidape, Hovo €va PLKPO LEPOC OO TO MOPATIAVW EKXUALOUA
TOU LoToU amoteAeital and eAeBepa kapPolUAKA ofEa, EVW TO HEYA-
AUTEPO UEPOC Elval KUPLWG EOTEPEC AUTWV UE YPAUKEPIVA, yVWOTOL WG
VAUuKepiSLa 1 TpLyAuKkep(SLa ) UE TILO CUYXPOVN OVOopaToAoyia yAukepu-
AoaAkavoikol (eotépec). Ta A€oV ouvnOn TplyAukepidia eival ekeiva
Ta omola €xouv KapPBolulika oféa e peyaAn avbpakikr alvcida.

Ta tpyAukepiSla autd eivat ta EAata kat ta Airn GUTIKAG Kat TwIKAG
npoélevonc. NeplAappavouv mMoAAEG ouoieg KovNG Xpnong, Omwe du-
oTkéAalo, eAaloAado, coylélalo, apafoottélato, Boutupo, Aapdi Kat
Elykt. Exeilva ta tpiyAukepidia mou eival vypd o Bepuokpacia dwua-
Tlov elval yvwotd wg EAata, EVw eKElva TTOU €lval oTeped ovoualovTtal
ouvnBwg Airn.

Ta kapBoEUALKA o€€a TOU TTPOKUTITOUV ATO TNV USPOAUGN TWV PuoL-
KWV ALtwv Kal eAaiwv €xouv cuvnBwg euBeia aAuacida pe aptio apldb-
MO atopwy avBpaka. Metafl autwv KupLotepa eival ekeiva pe 14, 16
ko 18 C.

Ztov mivaka 4.2 Sivovtal ta cuvAOn Autapd oféa pe Ta avtioTtola
onuela TAENG Toug (Uia kat autd kavovilouv Kal tn pUOLKH KATAoTOoN
TWV ECTEPWV TOUG).

CH,(CH,),,COOH (54 °C) HUPLOTLKO 0EU (SeKATETPAVIKO O&UV)

CH,(CH,),,COOH (63 °C) TIOARLTLKO 0€L (Sekas€avikd ov)
CH,(CH,),,COOH (70 °C) OTEATIKO 0EU (6EKAOKTAVIKO OEV)

CH,(CH,),CH=CH(CH,),COOH(4 °C)  eAaiko ofU (9-6ekaoKTEVIKS 0ED)

o Ta Autibia BAEmeL kaveic OtL
opifovtal uéoa amo tn euat-
kN Stadikaocia n omola xpnot-
UOTTOLE(TAL YL TNV ATTIOUOVW-
a1} TOUG KalL OXL QIO TN XNULKN
dourn toug, onw¢ ouuBaivel
0TOUG USATAVIPAKES KAL OTIC
TTPWTELVEG.

i
CH,0C—R

[l
(l‘l LOH CHCC—R’
CHOH [ o

I
CH,OH CH,OC—R"
a. Fhukepivn  B. TpiyAukepidio

Aapbi: to “beaon”

MINAKAS 4.2 Zuvndn Autopa
oé€a Kol T 0.T. AUTWV
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Zanwvornoinon Twv TPLYAUKEPLSLWV

Jamwvonoinon Twv TplyAUKePLSLwV gival n uSpOAuor) Toug o aAKa-
Ao TteptBaAAov 1. mapouaoia NaOH i KOH. Auth divel wg mpoiovta
YAUKePLVN Kal éva piypa aAdtwy pakpdg aAuvcidag kapBofulikwy o&e-
wv pe Na f K. To plypa auto anoteAel TOUC OAMWVES KoL OL aVTLOPA-
OELC OATIWVOToiNoNG lval 0 TPOTIOG LLE TOV OTOLO AUTOL TTAPOOKEV Q-
{ovtal. H avtibpaon divetal mopakatw:

CH,OCOR CH,OH RCOONa

\ |

CHOCOR” + 3 NaOH - CHOH + R’'COONa

\ |

CH,OCOR" CH,OH R”7COONa
yYAvkepivn COTMVES

‘Etol, Almn kot €éAata Bpalovtal oe vdatikd dtaAupa NaOH péxpt
va ubpoAuBoulv MARpwe. Me mpooBnkn NaCl oto piypa kabilavouv
oL oanwveg (e€aAdtwon). MeTd TNV AMOUAKPUVON TWV COTMWVWY, N
yYAukepivn Staxwpiletal amo tnv vdatikn paon ue arootaén. NpocoOn-
KN QpWUATWY TAPAYEL TA APWUATIKA carmouvia. MNpocBnikn duuou
Na,CO, kat dAAwWV MANPWTIKWY UALKwV divel Ta okAnpd carouvia. Av
KaTA TNV mopackeur SloxeteuBel aépag, mapdyovtal EMUTAEoVTA Oa-
mouvia (av auto embupel n ayopd...).

AmoppunavTikn §pAaon TWV CaAnwvVwyY

Ta camouvia eival oxedov TANPWE avapilpa -SLaAuTtd- Le To VEPO.
OUWG 0 UNXaVLOPOG e Tov omolo StaAvovtal eival StadopeTIKOG anod
ula armAn dtaotaon mpog RCOO™ kat Na*(awtd ocupPaivel povo ota
TIOAU apatd dtaAvpata). Katd tn StdAucr Toug Ta camouvia OXNUaAT-
{ouV uikkUALe (OTWC OTNV MEPLMTWON TWV KOAAOELSWY cUTTNUATWY).
Ta ULKKUALQ TWV amwVwy glval ouvnBw odalplkd CUCCWHATWHA-
Ta KapBoEUALKWV LOVTWVY Ta omola Siaoreipovtal oTnv vdaTikn dpaon

(oxNua 4.3).

SXHMA 4.3 Awpnuo canwva oto Vepo.

Eowrepikd
MIKKUAioU

Ta kapBolulika LOovTta cuvwBouvTal PE TETOLO TPOTIO, WOTE TO ap-
VNTLIKO TOUC GKPO (Apa Kol TO TIOALKO TOUG TUAMA) Vo KaTteuBuveTal
TPOG TNV MLPAVELA TOU HIKKUALOU, SnAadn mpog TV udaTLk TTOALKN

® 5T Blounyxavio twv amop-
PUTTAVTIKWY  YEVIKA  XPN-
olpuomnoLeital 0 Aaoupt-
k60 08U (bwbekaviko 0év)
CH,(CH,),,COOH, to omoio
UTIApXEL  OTO  KapUSEAQLO
(coconut oil).

OTEATLKO 0EU

eAaiko oéu
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¢daon. AvtiBeta n un moAwkn avBpakikn toug alucida kateuBUveTaL
TIPOG TO E0WTEPLKO TOU UIKKUALou. Ta Na* dlaomeipovtal otnv udatt-
KN ¢Aaon wg LEPOVWHEVA, EVUSATWHEVA LOVTA. O OXNUATIOUOC AUTWV
TWV HLKKUALwV g€nyel To unxaviopo tng SLaAuong Twv canwvwy oTo
vepO. To N TIOALKO TUAMA TOUG — Apa TO Udpo@oBo — tng avOpaKLKAG
aAvoidag mapapével og pn TOALKO epBAAAOV, OTO ECWTEPLKO TOU
ULKKUALOU. To TOALKO TUAHO — apa Kal udpo@iAo — Snhadn n opdda
RCOO- kateuBuveTal PoG To TMOALKO uddtvo meptBaiAlov. Mo kot
n emdAavela TwV PLKKUALwY glval apvnTikd GopTLoREVN, QUTA OMw-
Bouvtal kal mapapévouy o€ awwpnon r dlacmopd HEoa oTNV USATLKNA
daon.

H kUpLa xprion Twv camouviwv otnplletal otn AeyoUevVn amoppu-
VTN Toug Spdor). O UNXAVLIOUOG LE TOV OTIOLO QUTOL ATTOOKPUVOUV
TOUC puTOUC elvatl avaAoyog pe ekeivov T StaAuong toug. OL meplo-
OOTEPEC «BpWHULESY TLY. 0TO O€pua meplBaAlovTal and £va oTPWUA
Alrmoug i AadloU. Ta popLa Tou VEPOU ard Hova TOUuG lval avumopa
va dlamepdoouv auta ta Autapd odatpidia, pia kat & Stamepvouv
Vv eAawwdn ¢aon. Etol, dev pmopouv va dLooTtdcouv Tov pUTO OE
HLKPOTEPQ TEPOXLOLA KOL VO TOV OITOUAKPUVOUV Ao TNV emidpavela
oTnV omola autog €xel KOAANOEL. AVTIOETA, TO QLWPNUA TOU COTOU-
vioU pmopel va dtaxwploel TN «BpwULd» O UIKPOTEPA TUAMOTA, UL
Katl n avBpakiki ubpodoPn aluacida pmopel va S1EABeL amod tnv elat-
wbn emkailuyn tng. Kabwg auto yivetal, KAOE HEPOVWUEVO CWHATI-
610 Tou pUToOU avamntuooel pia e€wtepikn otolBada kapBofuALlkwy LO-
VTWV KAl CUVETIWE IPOoPBAAAETAL TTPOC TNV USATIKN Paon o cupParta,
Ba €Aeye KAVELG, LEOW TNG TTOALKAG AUTNG OMAdac. Ta TUAOTA TTILA TOU
pumou anwBouvtal Adyw tou éwteplkol doptiou, dLaomeipovTtatl
TPOG TNV USATIKN PAon Kal maipvouv To SpOUO TTPOG TNV ATIOXETEUON.

JXHMA 5.4 Amoppurmavtikn
Spaon canwva.

ZUVOETIKA OLIOPPUTIOLVTLKA

Ta ouvIsTika amoppuTaVTIKE SPOUV LLE TOV (610 TPOTIO LLE TOV OMOoLo
Spouv Kal ol canwveg. ATto amoyn SoUng £XoUV KAl QUTA o LakpLad,
LN TIOALKN, KOPEOUEVN, avOpakikr aAucida pe pia oAk opdada oto
TEAOC TNG. OL TTOAIKEC OASEG TWV TIEPLOCOTEPWY CUVOETLKWV Qmoppu-
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TIAVTIKWV €lval Beukol n, kaAUtepa, couAdovikol E0TEPEG 1 BOelka
aAata tou Na, Ty.:

CH,(CH,) CH,SO,0'Na" (aAkuhoBeukod vatpLo),
CH,(CH,) CH,0S0,0 Na" (6sukoakkuhovdrplo, dAag),
CH,CH,(CH,)vCH,-C H,-SO,0"Na" (aAkuABevioAoBeuko vatplo).

ITO TUTTLKAL OLTTOPPUTTAVTLKA TO V €XEL TLUN (on pe 10-14.

Ta CUVOETIKA ATOPPUTIAVTLKA TTAPOUGCLATOUV VA ONUAVTLIKO TIAE-
OVEKTNHO £VAVTL TWV COTWVWVY — KOL AUTO TEPQ ATtO TO YEYOVOG OTL
outa mapookevalovtal ano Un Ppwolpheg LAEC — Asltoupyolv TO
(1610 KaAd kot o€ “okAnpo vepd”, TO OTOLO EXEL LEYAAN TIEPLEKTIKOTN-
Ta o€ ovta Ca*, Mg*, Fe?* kal Fe*". Auto cupfaivel S10TL Ta dAata
TwVv aAkuAocouldovikwv kat 6§ivwv Beukwv aAkuliwv pe Ca, Mg
kal Fe eival SLoAUTA 0TO VEPO KAl CUVETWCE TA CUVOETIKA amoppu-
TIOVTLKA TIAPOEVOUV EVEPYA Kal o€ TETolo TeptBaAlov. AvtiBeta,
TO avTloToL o AAaTa Twv AUmapwy o¢Ewv oxnUatilouvv WApaTo — TIG
YVWOTEC amoB£oelg ota i8N UYLEWVAC Kal KOUTivog — KOl CUVETIWG
OUTLEVEPYOTIOLOUVTOL 0TO OKANPO VEPO.

BLoAoylkOG pOAOG TWV AWV Kat eEAaiwv

O KUpPLOTEPOG POAOG TwV ALMwV otn dtatpodr twv OnAaoTikwy Ei-
val oav pla mnyn xnUKAG evépyetac. Otav ta yAukepidla autd pe-
Tatpanovy otov opyavioud ce CO, kat H,0, 6nAadn otav psrabo-
Atotouv, anobibouv Suthacto aplBuo Bepuidwy ava g and ekeiveg
miou Sivouv ta odkyapa. Auto odpelleTal Kuplwg ot LEyAAn avalo-
yila twv deopwv C-H ava poplo.

Ta yAukepidia eivat Stavepnuéva og OAa oxedov Ta KUTTAPO TOU
OWMOTOC, KUPLWG OPWG €lval amoBnkeUUEVA WG CWUATIKO Alroc
O€ UEPLKEG «OTOONAKESY aTO €L6LKO OUVOETIKO LOTO, YVWOTO UE TO
ovopa Atmwdng LoToc. ITov avOpwrivo opyavIoHO Ta TPLYAUKEPLSLO
pumopoUV va cuvtiBevtal kot amo ta tpia Bactkd dn tpodwy, SnAa-
o1 TIC MPWTEIVEC, TOL OAKXAPO KOl KUPLWG OO TaL ALt Ko Tal EAalta.
Ol katavaAwTtég otnv Eupwrn Kot otnv AREPLKN TTPOTLHOUCAV LOTO-
pKa Ta {wika Aimn (BouTtupo) Ta omola elval oTePEQ, pLa Kat n Baon
Tou¢ lval amo kopeopéva Aumapd of€a. H avénon tou mAnBuaopou
aAAd kot n Slamiotwon OtL Ta Aln auTd mépa and KAmoLo oplo &i-
vat erBAapn, odnynoe téoo otnv vdpoyovwaon 600 KAl KUPLAL TNV
EKTETAUEVN XPHON TWV TIOAUAKOPESTWYV EALWV.

Kata tnv mén, ta Amn kot €Aata Sev udpoAvovtal 0To oTOUd N
oTo otopaxL. To évlupo Autdon, To omolo EKKPIVETAL AT TO TTayKPE-
oc¢, KATaAUEL TNV USPOAUCH TOU E0TEPLKOU SECUOU OTO AEMTO EVTEpPO.
Ouwg To évlupo eival SlaAuto oTto vepo oe avtiBeon pe ta Atmn. Me
™ BonBela OUWC TWV XOAKWY AAATWY, TO OTMola EKKPILVEL TO CUKW-
TL, ETUTUYXAVETAL O KATAKEPUATIONOG TWV OTAYOVWY TwV EAAiwv o€
elaylototata otayovidia, To omnoia €Xouv LeyAAn emidAvELA KaL ETTL-
TPEMOUV TO USATOSLOAUTO €viupo va dpaocel. H dpdon dnAadn twv
XOALKWV QUTWV AAATWV HOLALEL TIOAU UE EKELVN TWV OTTOPPUTTAVTLKWV.

e Eva KOWO OTEPED OUVIETLKO
QTTOPPUTTAVTIKO EXEL TNV TTAPAKC-
Tw UEon ouotaan:

Jeuko aAkuABevioAvatpio 18%
TPLTOAUQWOPOPLKOVATPLO
50%

appouatononTh 3%
Aaumpuvtiko 3%
OTTOKOVLOTLKO 3%

VEPO KaL avopyavo mANpwTtLko 20%.

* H napouadia TOU TPUTOAUPW-
opopLkoU vatplou o€ UEYAAn
avaldoyia ota ouvOeTIKA amop-
PUTTAVTIKA SNULOUPYNTE TO PalL-
VOUEVO TOU EUTPO@LOUOU. H ripo-
onavElo AVTIKATAOTAO!G TOU UE
N(CH,COOH),, viTpiAotpLoéiko
08U, NTA, 6ev evobdwInkKe, uta Kot
QUTO aTTOSELXTNKE KAPKLVOYOVO.
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(5.3. ) MNpwrteivec

Etcaywyn

ATo ta Aeyopeva BlortoAupiepr), TPELG lval oL KUPLEG OUASEG: oL 7To-
AUoakyapiteg, oL MPWTEIVEG KAl TO TUPNVIKA 1) VOUKAEiViKa oéga. ATtO
QUTEG, Omw¢ avadépOnke otnv mapaypado tTwv vdatavOpdkwy, oL
rioAucakyopiteg Spouv KATA KUPLO AOYO WG «aToBnNKeG» €VEPYELOG
(apuAo kat yAuKoyovo) Kat ota ¢uTd we SOULKO UALKO (Kuttapivn). Ta
VOUKAEIVIKA 0€€a €X0UV WG KUPLA ATTOCTOAN TNV amoBnKeuon Kal Ue-
tadopad tAnpopopiwy. OL TPWTIEIVEG £XOUV, OMWC, TIOLKIAEG AMOOTO-
Aéc. Q¢ viupa Kol oppoveg oL MPWTEiveg kataAlouv Kal puBuilouv
TLG AVTLOPACELG OL OTIOLEG YivovTal 0To avBpwrivo cwua. Q¢ HUES Kal
TEVOVTEG TIPOUNBEVOLV OTO CWHA TA LECA YLa TNV Kivnon tou. Q¢ 6£p-
pa kol peeAAL tou Sivouv Tnv e€wteptkn KAAuyn kot mpootacia. Qg
atpoopaipivn petadépouv 6o to amapaitnto O, kal OTIG TLO aTto-
HOKPUOUEVEG «YWVLECH TOU CWHATOG. AV aVTLoWUATA TipopnBglouy
OTOV OpYyQVLOMO Ta PEoa Tpootaciag amo Sladopeg aoBEveles. 2
ouvOlLAOUO b€ e AAAEG OUCLEG OTA OO TC, TOU TIAPEXOUV EVA OKEAETL-
KO cUoTNUa oTNPLENC.

Me pia T0o0 UeyAAn TOLKIALO APUOSLOTATWY TTOU £XOUV OL TIPWTE-
Tveg ev mpEMeL va eKTIANCOETAL KOVELG ATIO TO YEYOVOG OTL UTTAPXOUV
TIOAAEG MPWTEIVEC oL OTtoLEG SLadEpouv Og oxra Kot o€ peyebog. Me
HETPO CUYKPLONG TA TIEPLOCOTEPQ OTIO TA POPLA TA OTtola £XOUV ava-
bepBOel, akOUN KaL oL TAEOV ULKPEG TIPWTEIVEG £XOUV LEYAANEG OXETL-
KEG MOPLAKEG Malec. H Avooluun, éva éviupo, lval piol OXETIKA JLKPN
TIPWTELVN N omola OUwWG €XEL OXETLKN Hoplakn pala 14 600. Ol meplo-
OOTEPEC MPWTEIVEG €XOUV OXETIKEG MOPLOKEG UALEG KOTA TIOAU HEeya-
AUtepeg and auto. Ocov adopd To oYU TOUG, AUTO KOAUTITEL i
EUPELA YKAMA TIOU EEKVA IO TIG odalpoeldelG MPWTEIVES, OTWE N al-
Hoodatpivn, LEXPL TA EALKOELSH) VAUATLA TNG a-kepaTivig (Tpixa, VUXL,
HAAAL) Kal Tig PUANOELSELG ETULOTPWOELG TOU PETAELOU.

MapoAa autd kot TG dtadopeg peyEBoUC, oXNUATOC, OMOCTOANG,
OAEC OL TPWTEIVEG €XOUV KATOLOL KOWA XAPOKTNPLOTIKA UECW TWV
omolwv amokaAUTTETAL N SOUA TOUC KOl ALTLOAOYOUVTAL OL LOLOTNTEC
TOUG.

Apwoéga - NMpwteiveg

Ta Stadopa moAvpepr}, cUVOETLKA 1 BloAoyikd, amo tnv amoyn Tou
TPOMOU dnuLloupylag Toug Katataooovtal o U0 OUASEC. ITnV Ppw-

* [pwrteives N Aeukwuara

Kadapn kuttapivn eivat to
BauBakt. To uetaét kat to
UaAAL elvau kadapéc mpwTte-
iveg.

® NNuUaToELSEic MPWTELIVES
OMWG N KEPATIVN KAL TO
YAukoyovo.

JPalpoelSeic MPwWTELVE
OnMw¢ Ta EVIUUQ, N ALUO-
apatpivn. H Stauetpoc Twv
ev{Upwv ivar mepi o 20 A
(2 nm).
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™ opada avikouv ta rtoAvpepn nmpoodrkng, TA oMol TapAyovTol
He Baon avtidpaocelg mpoodnNkNng, 1.X. To MoAualBUAEVIO amod To al-
Bulévio (BAéme mAaoTika). 2tn Sevtepn opdda aviKouv Ta ToAuLEPD
OUUTTUKVWONG. AUTA TOL TIOAUPLEPT, OTWE SNAWVEL KAl TO OVOUA TOUG,
T{POKUTITOUV OO avTLOPACELS CUUTIUKVWONG. AUTEC gival avTtlOpAcELg
OToU Ta LopLa TNG LOVOLUELPOUC OUCLOG EVWVOVTOL LETAEY TOUG HEOW
SLOPOPLAKWY ATIOCTIACEWV ULKPWV HopLlwy, OTwS vepoU 1 aAKOOANC.
MeTafl TwV TAEOV ONUAVTIKWY TIOAUPEPWY CUUTTUKVWONG Elval KAl Ta
moAvapuibia. ¥’ auTA Ta LOVOREPN Elval a-auvoésa ta onola ouvdéo-
vtal Hetagy Toug e Tautoxpovn anoonacn H,O kot dnuloupyia tou
autdikou n mentidikou deauou.

aBikog Seopog

| A B
/(‘l\[ CH /CI‘T CH CH CH
H—N! C—OH —J~|4 'If | ﬁ X Xq e X¥n” %
i l |
H © H 'O H 0 H :0 H :0
- apivolu THAHG TIpWTEIVNG

Ot mpwteiveg Aowmdv eival ta onuavtikotepa BloAoylkd moAvapi-
Sl kol oL povopepeic Toug povadeg sival mepimou 20 StadopeTika
opwoééa. O avBpwrmivog opyaviopog mpooAapBavel mpwteiveg ano
KAToLleg TPodEG Kal PEow LUSPOAUONG TIC SLAOTIA 0TI APXLKEG TOUC
HMOVASEC, TO ALVOEEQ. TN CUVEXELA OTA KUTTOPA TOU KAl O LOTOUG
ETAVOOUVOETEL «avOPWTILVEG» QUTAV TN GOpA MPWTEIVEG.

H akptBrc aAAnAouxia tTwv Stadopwv apvoEwy Katd UAKOG TG
TMPWTEVIKAG aAucidag ovopdletal mpwtoyevhc doun NG MPWIELVNG
Kal givat dlaitepng onuaociag yia to poAo mou autr Ba Stadpaparti-
ocl. Mo va pmopel pia mpwteivn va EKTEAECEL TNV ATIOOTOAN TNG, TIPE-
TIEL N IPWTOYEVAC AUt Sour TG va eivat «opBn». Av autn eivat opon,
TOTE €ival duvatd n moAvaptdiky aAuoida va KAUMTETAL OE KATIOLEG
Olattepeg B€oelg wote va tng Slvetal To oXAUa TO omolo amatteitat
yla tnv ektéAeon autn. Autn n kapdn g aluvoidog odnyel og oAU
PnAotepa eninmeda moAumAokotntag, n onoia KaAsital SeUTEPOYEVC
KOlL TPLTOYEVAG Soun TNE MPWTEIVNG.

Y&poAuon twv mMpwielvwv pe offa nj Baoelg Sivel éva piypo Twv
SLapOpwV aULVOEEWY TTIOU TIC CUVLOTOUV. ATIO TIG GUOLKEG TIPWTEIVEC
pumopouLv va mpokuPouv 22 StadpopeTikd apwvolea. To TAEOV KOO
XOPOKTNPLOTIKO aUTWV £lval 0TL OAa StaBétouv tnv L - otepeoynULKA
QTELKOVLON OTO O ATOMO Tou C (rtAnv tng pAukivng NH,CH,COOH ).

Ta 22 apwvoéEa Ta omola MPOKUTITOUV Ao tThv USpPOAuch TwV Guaol-
KWV MPWTEIVWV umopouv va taflvounboulv og 5 umoopddeg, avaloya
e tn dvon tou R 670 yeviko Toug tumo NH,CH(R)COOH. Autd ivovtat
otov mivaka 4.3 oTto TéAog tng mapaypadou. Movov 20 ano ta 22 apt-
voEEQ XPNOLUOTIOLOUVTOL TIPAKTIKA QO TO KUTTOPA, OTAV QUTA CUV-

® O auLd1koG S€0UOG, 0 omoi-
0G OUVOEEL Ta QULVOEEQ OTLG
npwrteiveg, ovoualetal ou-
viBw¢ mentibikog Seouog.
AV TO TPOKUTMTOV TOAUEPEG
ExeL Mr <10 000, tote Aéye-
tal moAunentiblo. Av Exel
ueyaAvtepo, givat plo mpw-
teivn. O Slaywploudg ei-
Vol 0pKETA auBaIPETOG Kal
unapyouv aAAnAokaAvyerg.
Mpaktikd Tt moAumentidia
Ko oL MPWTELVEGS elva moAu-
auibia.

® Ol MPWTEIVES KoL TA TTOAU-
TIENTIOLA  YEVIKOTEPA UTTO-
pouv va napactadouv Kat
UECO ATTO T CUVTOUEUUEVD
OVOUAT TWV AULVOEEWV TTOU
TG amoteAovv. Etol m.y. TO
Suentibito  yAukuABaAivn
naplotavetal w¢ Au-BaA.
To Sumentibio BaAidyAukivn
w¢ BaA-TAuv.

Je kade mepinTwon To auL-
voéU tou omoiou n -COOH
gunAéketal oe autbko Se-
OUO UTTALVEL TTPWTO.

° Mio poppn avaiuiog yvw-
oT) WG SPEMAVOKUTTUPLKN
opeiAetal oto OtL n auuo-
opawplvn  toU  aoBevoug
Slapépel amod TNV Kavovikn
kata 1 auwvoéu. To yAouta-
ULVIKO 0EU EXEL QVTIKATAOTH-
o€l tn BaAivn.

e O L. Pauling mtrpe to Bpa-
Beio Nobel to 1954 yia ™
UEAETN NG OTELPOELSOUS
Sourng twv mentLdiwv.

e H aAAnAouyia twv autvo-
(éwv otnv mapaywyn twv
npwrteivwy akoAovPei odn-
yiec ot omolieg Sivovtal ano
TO YEVETLKO KWOLKA TWV VOU-
KAEIVIKWV 0EEWV.
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B£touv mpwteiveg. AUo amo Ta apwolea ouvtiBevtal Seutepoyevwg,
adou dnuoupynbet n mentdikn alvoida. H vdpoéumpolivn (mapou-
00 KUPLWCE 0TO KOAAQYOVO) CUVTIBETAL Ao TNV 7TPOAIVN KAL N KUCTIVN
(mapoloa OTIG MEPLOCOTEPES TWV MPWTEIVWV) ATIO TNV KUOTELVN.

Ta apwo&éa pmopouv va cuvtiBevtal and 6Aoug toug {wvtavoug
opyaviopoUg, {wa kat ¢putd. Napdia autd, moAAd avwtepa {wa ma-
pouctalouv aduvapia oto va cuvBETouv O TA ATIAPALTNTO OLLVO-
€€a yLa TN oUvBeoN TWV MPWTEIVWYV TOUC. QG EK TOUTOU QUTA TAL KAVW-
TEpO (WA ATIALTOUV KATIOLO AULVOEEN W LEPOC TNG KABNUEPLVIC TOUG
Statpodnc. MNa tov evhAiko avBpwmo uTtapxXouV 8 TEToLA aTapiTTo
apIvoéEa TOL OTOLAL KOL UTTOCNLELWVOVTAL OTOV TIVOKO LLE TNV €VOELEN

(o).

MoAAd apwoééa avtdpouv pe vitpwdeg oy, HNO, i kaAvtepa
HONO, kat divouv mocotikd aépo N, (uEBodog Van Slyke yia tov 1o-
OOTIKO TPOGCOLOPLOUO apvoféwyv). Baolkn mpolmobeon yia BeTikn
avtidpaon elval va TEPLEXEL OTO HOPLO TOU pia TPWTOTAYI OULVOUA-
8a. EtoLto B-apwoty H,N-CH -CH, -COOH Ba 6ivet:

H,N-CH,-CH, -COOH +HONO — CH, = CH-COOH + N, + 2H,0

Aopip tov R Ovopa YovTunon
-H IMwxivn Gly
-CH, Alavivn Ala
-CH(CH,), Baivn (A) Val
-CH,CH(CH,), Agvkivn Leu
_CHCH2CH3

' Icohevkivn (A) Ile

CH;
—CH

ClEp dowvviaravivy (A) Phe

—CH,CONH, Acmapryivn Asn




—CH,CH,CONH,

—CH,
|
N

|
H

HOOC-CH — CH,

HN. _CH,
CH,

mAnpNG dopn

-CH,OH

-CH(CH,)OH

— CH2‘©— OH

HOOC—ClH— (IJH2
HN\ / QH
CH, oH
TApNG Sopn

-CH,SH

_CH,-S
|
-CH,-s

-CH,CH,SCH,
-CH,COOH
-CH,CH,COOH
-(CH,),NH,

NH

Il
~CHyCH, CH,-NH-C-NH,

_CHZQ
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Iovtapivn

Tpuropdvn (A)

[IpoXivn

Xepivn

Opeovivn

Topolivn

Yopo&umpoiivn

Kvoteivn

Kvortivn

Mebovivn (A)

Aomaptikd 00

IMwovtopko 0&H

Avcivn (A)

Apywvivn

Iotdivn

Gln

Trp

Pro

Ser

Thr

Tyr

Hyp

Cys

Cys-Cys

Met

Asp

Glu

Lys

Arg

His
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O BLoXNKIKOG POAOG TWV MPWTEIVWV

OL mpwteiveg eival Baolkd cuCTATIKA OAWV TwWV {WVTOVWVY KUTTA-
pwv. Alakpivovtal, amo XnULKr oKorLd, and tou¢ udatavOpaKes Kat
Ta Almn, pa ko meptéxouv =16% N mépa amo ta C, H kat O. Ot mpwte-
Tveg £XO0UV WG YEVLKN AOOTOAN Vol KATAOKELAIOUV KOl VA GUVTNPOUV
Lotou¢. Emiong oxnuatilouv éviupa, avTiowUaT KAl KATIOLEG OPLO-
vec. PuBuilouv oplopéveg OWHATLKEG AElToupyleg, OMwG TNV Kivnon
TWV UYPWV, TNV LooppoTtia 0EwV-BACEWV K.ATL.

OL npwteiveg udpoAlovTal OTOV OPYAVIOUO UE TNV eMidpaon eviv-
LWV YVWOTWV WG TPWTEOAUTIKA EVIULX N MPWTEOES. Ta T(POILOVTA TNG
uvdpoAuong autig otkiAAouv avaloya pe to idog Tou eviupou. Etol
olLmpwteivaoec (ry. meyivn) Slvouv mentidia, evw oL TenTiddoeC apL-
voéga.

Av TO eVEPYELAKO LOOTUYLO EVOC OpYaVLOHOU €lval apvnTLKO, auTOg
UTTOPEL VO XPNOLULOTIOLHOEL KAL TIPWTEIVEG YLOL TNV TTAPAYWYN EVEPYELAC
TEPa Ao TIG Paotkég Tou "amoBbnkeg", mou elvat oL udatavOpaKkeg Kal
Ta Almtn. H péon evepyelakn anodoon twv MpwTelvwy gival tng TAfewg
Twv 4 Kcal g?, uikpotepn dnAadn ekelvng Twv AWV KAl TWV CAKXA-
pwv. OL mpwteiveg Katd to peTaBoAlopd toug ev ofeldwvovtal mpog
CO, kat H,0 (6rwg ot ubatavOpakeg kat ta Airtn) aAAd petanintouv
og oupia, CO(NH,),. Auté e€nyel kat tn oXeTikd YapunAr Toug Bepuibo-
UETPLKA anodoon.
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(5.4.) MoAvpepn («mAaoTIKAY)

Fevikd - katatagn

Ta moAupepn elval EVWOELG OL OTIOLEG cuvioTavTal anod MoAU Heya-
Aa popla ta omoia eival pTiaypéva amo €va peyalo aplOud crava-
AapBavouevwy vnopovadwy. H poplakn autr (umo)uovada, n onoia
XPNOLUOTOLE(TOL 0T CUVOEDN TOU TIOAUEPOUG, OVOUATLETAL LOVOUE-
PEC KOL OL AVTLOPACEL LECW TWV OTIOLWY TO OVOULEPES EVWVETOL TTPOG
TO peyaAopoOpLlo Aéyovtal aviidpdosls moAvueptopot. O 0pPLOMOG QU-
106 adopd Ta Aeyopeva rmoAupEpr Tpoodkne, LA KAL AUTA TIoLpAyo-
vtat anod avtidpaoelg cuvBeong r mpooOnkng. Mia Sevtepn mepintw-
On TIOAUMEPWV ELVaL TOL AEYOUEVA TTOAULEQ! CUUTTUKVWONG TA OTOLQ,
onw¢ nén avadpépdnke (BAEne mapdypado MPWTEVWY) mapdyovtal
arno avtldpACELG CUUTIUKVWOEWG. X’ OLUTEC OL LOVOUEPELG OUASES EVW-
VOVTaL UE SLAUOPLAKN ATOOTIOGN MIKPWV LOPiwy, 6TwG To H,O.

Avaloya AoLmov e TNV avTidpacn MaPAoKEUNG TOUG Ta TIOAUUEPN
Slakpivovtal og MOAUPEPN TTPOGOAKNG KaL CUUIUKVWONG. ATo £va xa-
POKTNPLOTLKO TMOPASELYHA SIVETAL TTAPOKATW.

CH2: C|:H —_— CH2(‘:H CHZ_ (|:H CHZ_ (|:H_
CH
’ CH; CH;/ | CH,

0 0

|I| | -
HO—CH,CH,—OH + 110 (@(I tmﬁTm

aIBuAevoyAUKOAN 1epEPBAAIKS 080

0

i | 7 i
~oai—o | <) —oanen—o {e (O~

TOAUCIBUAEVOTEPEPBAAIKGS +1,0
€oTEPUG

Amo amoyin mpo£Aeuong Ta TTOAUUEPN UTTopoUV va dlakplBouv oe
TIOAUUEPH Ta omola mapdyet n ¢uon, Ta Aeyopeva BiormoAvuspn Kot
TO oUVIETIKA KOl TEXVNTA TTOAUUEP. HOn €xouv avadepBOet Stadopa
BlromoAupepn, OMwG TLY. TA MapAywyad TNG YAUKOING (dpUAo Kol KUT-
Tapivn) KaBwg Kat Ta HeTAlL kKal LoAAL oav mpwTteiveg (moAvauidia n
moAumtemntidia). MoAAG oo to CUVOETLKA 1) TEXVNTA TTOAUUEPH, ETELON
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elval mapaywya Tou epyactnpiou Katl tng Blopnxaviag kot oxtL tng ¢u-
ong dev eival «BlroamocuvtiBépeva» mMAAoTIKA. Kat Touto SLoTL, pla
Kal Sev ta mapadyet n ¢puon dev ta avayvwpilet kal Sev €XEL TOV TPOTIO
va ta anofalel ) anoppodnosl i va Ta adopolwoel. BEBata moAAd
anod auTd ta UALKA elval KaUoLUa, oV Kal N IUpwon 1 TupoAuacr Toug
Sev elval mavta npoodopn HEBodog andppuing, KLa KoL TPOKAAEL 0O-
Bapry noAuveon tou aépa. Ot mpoomdBeleg telvouv adevog Lev oTnV
TIAPOOKEUN BLOATIOCUVTIOEUEVWY TTAAOTIKWY, APETEPOU b€ OTNV arvar-
KUKAWOT) TWV TTAOOTLKWV OTTOPPLUUATWV.

Avaloya twpa PE TN cuunepldopd Toug Katd tn B€puavor) Toug,
Slakpivovtal oe deppootartika kal depponAaotika. Ta BepuomnAa-
OTLKA LOAOKWVOUV LE TN BEPUavon TOUG Kal LAALOTA PE KATAAANAN
niieon popdomnolovvtal o Stadopa oxnuata. Emavépyovrtal 8, otav
PuxBoulv otnVv apxiKn Toug Katdotaon. Ta BeppooTatikd ouvnBwg
okAnpaivouv pe Bépuavon Kal Sev EMAVEPXOVTAL OTNV OPXLKA TOUC
kataotaon, otav puxbouv.

MNoAvupuepr mpooORKNG

ATO TO UNXaviopo tng avtidépaong moAupepLoUOU poaBbnkng dai-
VETOL OTL OL KAAUTEPEC MPWTEC UAEG (Lovopepn) elvatl Ta aAkévia. Etol
TIPAYMOTL TA TPWTA Kal oAU omoudaia moAupepn mpoékuav amno
10 CH_=CH, kaw CH,CH=CH, (toAuaitBuA&vio kat TOAUTIPOTTIUAEVLO aVTi-
otolQ).

To YAwpoaiBevio i BvuhoxAwpibio, CH,=CHCI, moAuuepi{dpevo 6i-
VEL EVa TIOAUHEPES YVWOTO wG PVC (MoAuBwvuloXAwpidio):

vCH,=CH ('?H'CHZ')V
él Cl

To PVC €xelL péon oXeTkn poplakn pala 1 500 000 kat givat éva
OoKANPO Kal avOEeKTIKO UALKO. Me tn popdn auth xpnolpomoleital yla
NV noapackeun cwAnvwy, Slokwv pwvoypadou (pick-up) k.Am. Av ava-
HeLKOel e eotépeg, umopel va yivel o padako (yia to Adyo autod ot
E0TEPEG AEpE OTL SpoUV oAV TTAACTIKOTOLNTEG). TO TTAQLOTLKOTIOLNUEVO
PVC xpnolpomnoleital yia tnv mapaokeur "6épuatog Bwvulikol" amnod
TO omoio Kataokeualovtal MAACTIKA adLaBPoXa, TETACLOTA UITAVLIOU
(koupTiveg) K.ATL

MoAupepLopdg Tou akpulovitpidiou, CH,=CHCN, divel To moAvakpu-
AovitpiAlo to omoio StaAuodpevo oe Kat@AAnAo StaAutn (to Sipebu-
Aodoppapidio) pnopel va dwaoel cuvOeTIkEG udavaolpeg tveg (Orlon).

KOTOAOTEG

vCH,=CH _ Fe80s (-CH-CHy),
H,0,
CN o CN

To Teflon mapdyetal amd Tov TOAUUEPLOUO Tou TeTpadBopoal-
Buleviou, CF =CF, mapouaia Fe*, H O, kat H,0. To Teflon éxeL onueio
™éNng 327 °C mou eivat acuvnBlota uPnAo yLa TOAUUEPES TTPOOBNAKNG.
Elval adpavég ota xnULKA avTLSpacTrpLa Kot £XEL TIOAU ULKPO CUVTE-
Aeoth TPLBNAG.

* QUOLKO TPOIGV: MPOIoV To
omolo mapayeL n puon.
JUVIETIKO mpoidv: mpoiov
To omoio €xeL tnv iSta xn-
ULKI) oUaTaon UE TO QUOL-
KO Ko avaAoyeg LSLOTNTEG
(amtopiunon tng puong amo
Tov avipwro).

Texvnto mpoiov: bev Exel
v (bl cuoTaon UE TO PU-
olkO Kkat B€Bata €xel Sla-
(POPOTTOLNUEVEG LOLOTNTEG.

e To MpWTto Ao to JePUO-
OTATIKA TTOAUMEPH NTaV O
keAouAoitne (mapaywyo tng
KUTTapivNnG), To omoio ava-
KaAU@ONKe otNV mPOOTA-
Jela eUpeang uAkou mou Ba
avTikadlotouoe T0 EAEpa-
VTOS0VTO OTIC UNTAAEC TOU
urtAtapdou.

o [loAvauBuAévio uLkpnG
TTUKVOTNTAG EXEL MIr UeTaéU
50 000 ko 300 000. To pe-
YaAnG mukvoTnNTaG TEPL T
3000 000.
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‘Eva TOAUEPEC LE EEALPETIKEG OTITLIKEG LOLOTNTEG OPAYETAL OTIO TOV
TOAUpEPLOUO TOU LeBakpuAKoL peBuAiou, CH =CH(CH,)COOCH..
CH; ?H3

I
vCH,=C ——— > (-CH,-CH-),

COOCH; COOCH;

Amo tov ouunoAvpepiouo Bwuloxhwptdiou kat 1,1-8ixAwpo-albu-
Aeviou (BwulidevyAwpibLo) mapdyetal To KUPLOTEPO UALKO KOTOLOKEU-
NG EL6WV CUOKeUAOLOG TEPLTUALYLATOG TPpOdIWVY:

Cl ,Cl
|

v CH2=CIJ +v CH2=?H — (-CHZ-(lS-CHQ-(lZH-)V
Cl Cl Ccl Cl

OL 1810TNTEC TWV TTOAUPEPWY TIPOCONKNG, OTIWG N KPUOTAAALKA 1 OXL
doun Toug, To onuelo TNENG N KAAUTEPA LAAAKUVONG TOUG, N TIUKVO-
TNTA KOL Ol HNXOVLKEG TOUG LOLOTNTEC e€apTwvTal O LEyLoTo Babuod
Qo TIG OUVONKEG TTapaywynG Touc. AUTEC TEALKA Stapopdwvouv Tn
oTeEpEOXNUELR TOU TTOAUEPOUC. ME TN XProN TWV AEYOUEVWV KATOAU-
Twv Ziegler—Natta eival mAéov Suvatog 0 OTEPEOXNULKOC EAEYXOG TOU
IO PAYOUEVOU TIOAULEPOUG.

MoAvpepn CUUTMUKVWGONG

ExTOG amo Tig mpwteiveg mou avadEpOnkav o€ TponyoUUEVN Tapa-
ypado, Ta TAEOV ONUAVTIKA TTOAUMEPT CUMTIUKVWONG Elval Ta toAva-
UibLa, oL TOAUECTEPEC KAWL OL PNTIVEG TNG POPUAASelidnC.

Ta moAvauiéia (—-NH-CO-),

H épguva yla éva ouvOETIKO UALKO pE LOLOTNTEG AVAAOYEG UE EKEIVES
ToU petaétov obriynoav otnv avokaAuyn oG oAOKANPNG OLKOYEVELAG
GUVOETIKWY TIOAVOULSLWY YVWOTWV HE TO YeVIKO ovoua Nylon. Eva
amno ta o onpovtika Nylon givat to Nylon 6,6. Auto pmnopel va mapa-
okevaoTel amo éva SikapBoviko ofL e €L atopa avOpaka (To MpwTo
6 otnv ovopaoia), To adumiko 0fU Kal and uia Stouivn Pe €EL atopa
avBpaka (to 6eVtepo 6...), TNV e€ausdulevodiauivn. ITn BLOKNXAVIKNA
Tiapaywyr auTtéG ol U0 EVWOELG aVTLOPOUV OE LOOMOPLOKEG OVaAOYL-
€¢ wote va dwoouv éva 1:1 dAag. Itn cuveéxeLla To alag auto (Aéyetal
kat aAag tou Nylon) Beppaivetat otoug 270 °C kal o€ mieon = 17 atm,
omnote moAupepiletal mpog to moAvapidio (Nylon).

I I
NHOC+CH,%COH + nH,N+CH,%NH, —»
ABITTIKG 050 EgaueBuAsvodiapivn

I | + 5 ] ot
::I:—OC~(*CH2—};C—0“ H,N+CH; %NH, J toresone®
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O 0
OC~CH,;x( [\H-—{(‘.II;}K\H CCH,5( ],I__,\H—{('I'l;)n——\'[i.‘

Nylon 6,6 +(2n = )H,0

O O

To Nylon 6,6 To OO0 TTAPAYETAL LE AUTEC TIG OUVONKEG EXEL OXETLKNA
poplakn pala = 10 000 kat onueio tAENG = 250 °C. Otav takel pnopet
va popdormolnBel o (veg oL OTOLEG 0T CUVEXELD ETILLNKUVOVTAL [LNXO-
VLKA 0€ UNKog 4'° Tou apxLkoU toug. Auth n emefepyacio auEAveL TTOAU
TLG LLNXOVLKEG TOU LOLOTNTEC.

MoAveotépeg Il

‘Evag amo toug omoudaloTeEPOUC TIOAUECTEPEC elval KoL O rToAval-
BuAévotepepBalikog, o omolog 600nke w¢ MapAdelypa TOAUUEPOUC
CUMTUKVWONG. EKTOC amd tnv mapandvw avtidpacn, o MOAUESTEPAC
QUTOG UTtopel va mapaokeuaoTEL Kat Le avtidpaon pueteotepornoinons
KOl LETA TTIOAUULEPLOMO TOU VEOU £0Tépa. ETOL, ap)Llka Beppaivetal (=
200 °C) &iuéBulo tepedBOaAikdg eoTépAC e eplooela atGuAcvo yAu-
KOANC (To yvwoTto Kot w¢ avTupukTIKO ota PuyEla TwV QUTOKIVATWVY).
‘ETOL TPOKUTITEL O VEOG ECTEPAC, O OTIOLOG OTN CUVEXELA TTOAUpEPLlETAL
Tpog tov moAualBulevotepedBaAikd moAveotépa. Me popodn udav-
olHwV, CUVOETIKWV VWV €lval yvwoTog Ke Ta ovopata Dacron kat Ter-
ylene.

MoAvoupedaveg I
HN-C—0O—
Y

Mia oupeBdavn mapdyetal ano tnv aviidpacn plag aAKOOANG UE
€va ookuaviko ouodoyo: R—OH + 0=C=N-R" - R—0O—CO-NH-R’ (ou-
pebavn). OL moAvoupeBaveg cuvBwG mapdyovtal pe avtidpaon pLag
S10An¢ (moAupepeg pe mpwtotayeic —OH pe éva Suocokuaviko mapa-
Yywyo, To omolo cuvnbwg eivat to todovoro-2,4-Sucokuaviko. Mpoabn-
KN UIKPAG TOoOTNTAC VEPOU OTO Uiypa Tou ToAupepiletal mpokaAel
ueptkr) udpoAucn tou R-N=C=0 mpog CO,. Autd dnuoupyei Tov apo
¢ moAvoupedavng.

MoAvuepn popualAdeiidng- patvoing

‘Eva amod ta mpwta cUVOETIKA TTOAUEPN Ta omoia mapnxbnoav ftav
Kall €va TIOAUUEPEG (] pNTivn) YVWOTO we BakeAiTng. AUTOG tapAaysToL
ue avtidpaon cupnukvwong petagy ¢awoing C.H.OH kat HCH=0 pe
KataAUTteg of€a | Baoelc. To mapayOUEVO TTOAUUEPES EXEL TIOAU uin-
O onpeio TENC Kal lval LOVWTLKO TOU NAEKTPLOMOU.

Z oH

H Sourj tou BakeAitn.
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(5.5. ) Ydavolpeg iveg

YdpAavoLueg UAEG elval ekeiveg oL omoleg e KatdAAnAn enefepyacia
UTtopoUV VAl LETATPATIOUV OE (VEG OO TLG OTOLEG TtapaokeualovTal
vAnata Kat vpacpata. YOAVoLUEG (Ve UTIAPXOUV: QUOLKEC (0 apla-
VTOG Qo TIG avopyaveg, BapuBakt, Awvapl, n kavvapn amo GuUTIKES Kal
TO METAEL amo {WLKEG), TeXVNTEC (OTWG avayeVVNUEVN GUTLKN KUTTAPi-
vn Kat kaleivn tou yalaktog {wikn), cuvietikec (moAvapidia, moAue-
OTEPEC K.ATL.).

Ektog amnod ta mAaotikd Kol Ta EAcoTikd 1) ENACTOUEPH, O TIOAULLE-
PLOUOG XPNOLUOTIOLNONKE KoL yla TV Tapaywyr cuvleTikwy vdavoi-
MWV Vwv. O avBpwrog amnd vwpig xpnolponoinoe yla tnv €véuon tou
TLG TPELS KUPLEG DUOLKEG tves. MaAAl kat petaél, Ta omola Omwe ava-
dEpONKe elval mpwTeivikng Soung, kat BauBaki To omolo gival kabapn
kuttapivn (LbatavBpakag). Ot peydAeg OUWC AVAYKEG 06ynoav otnv
€peuva Kal dnpLoupyia CUVOETIKWY KaL TEXVNTWYV VWV, OL OTIOLEC OTTO-
TEAOUV MTAEOV TO AVTLKELUEVO EVOG LeyAAou Blopnxavikou KAadou.

Ma tnv mapackeuy TeXVNTWV ubavolpwy wwv SoKlpaoTnKayv Kot
XPNOLUOTIOLNONKAV OE YEVLKEG YPAUUEG O TO TPOLOVTA TTOAUUEPL-
opoU. Kuplwg 6pwg xpnolpomnondnkayv moAvauidia, moAvecTEPEC Kal
oAvakpudovitpiALa.

H nAéov yvwotr ouvBetikn iva eival to Nylon 6,6, To omoio givat
€va moAvapuidio, onwg Adn avadpépbnke. EtmwOnke emiong otL bev
umtapyeL “éva pévo” Nylon. To apyiko Nylon 6,6 pete€elixn os Nylon
10,10 oto omolio ta povouepn (kapBofuAikd oL kal apivn) Exouv amnod
10 atopa avBpaka. To Nylon 6 anodeiytnke mAVTIWE To TAEOV TTETUXN-
LEVO, TO OTolo TIPOKUTITEL ATIO €Val LOVO LOVOUEPEC HE 6 atopa C Kat
TLEPLEXEL OTO €vaL AKPO Tou TNV —COOH Kot 0to aAlo tnv —NH, .

Metd ta moAvauidia n épeuva 0brynoe oTnV MOPACKELH VWV ATIO
TIOAUECTEPEG KAl OKPUALKA. ATIO TOUG TIOAUECTEPEG KUPLOTEPOG €K-
TPOOWTOC €lval 0 TTAPAYOUEVOC ATIO TN CUUTMUKVWON TepePOaALKoU
0&€o¢ ue tnv atBulevoyAukoAn. To mpoiov (Terylene, Dacron) mAnoLla-
(el IEPLOCOTEPO TLG LOLOTNTEG TOU HAAALOU KAl 0’ auTO UTEPTEPEL TOU
Nylon. Aev €xel OUWG TNV EAACTIKOTNTA TOU TEAEUTALOU.

Ta akpuAikd (Orlon, Acrilan) eival moAupepn tou akpulovitplAiou
Kal TAnoLalouyv TLG LBLOTNTES HLag KAARG Ttolotntag LaAAwoul. Eva ege-
Alypévo Tpoiov oTnV Katnyopia autr €ival évo cUUTTOAULEPEG OKPU-
AovitptAiou pe CH =CCl, tou omoiou ot L8LoTNTEG TANGLATOUV EKEIVES
Tou petaélov. EmumAéov eival avBektiko otn PpAoya katl Sev avadAé-
YETOL.

lveg avamtuxBnkav kat anod ta ToAValBUAEVLO Kol TTOAUTIPOTIUAEVLO

o H mAéov yvwatn texvntn
KUTTOPLVOUXOG upavaolun
UAn eivat to texvnto UEeTaéL
(rayon).

o Texvnto uaAAi elvat n Aa-
vitaAn amo kaleivn kot @op-
UOAN.

H etjola mopaywyri Ttwv
UQaVOIUWY CUVIETIKWY VWV
yla TIC QPXEC TG SEKAETIAC
tou ‘90 eivat epimou

45 000 000 tovot. Ot moAue-
otépec eivat to 40%, ta Nylon
10 35 % Ko Ta aKPUALKA TO
umnoAouro.
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yla L8IKOTEPEG XPNOELG. TEVIKOTEPA OL TEXVNTEC LVEC €XOUV TO TIAEO-
VEKTNHA VA TTopouoLlalouV Ee18IkeULEVEC 1OIOTNTEC, OL OTIOLEC KAAU-
TITouV €UPL dAcHa avayKwy. AuTo lowg elval Kot To KupLOTEPO TTAEOD-
VEKTNUA TOUG EVAVTL TWV GUOLKWV LVWV.

Onwc kataAaBaivel kaveig, ol Stadopég Twv udavoipwy VAWV Kat
wwv Ba mnyalouv ano tig dtadopéC oTn XNULKN Toug cuotaon. Etol
TLX. TO HETAEL elval TPWTEIVIKNAG PUONG, EVW TO TEXVNTO HETAEL (rayon)
elvat vdatavOpakag. To paAAl eivat wikn MPWTEIVN, VW N AoVITAAn
Eekva amo mpwteivn yaAaktog. To BapPakt ival kaBapr Kuttapivn
(ubdatavBpakac), evw To terylene moAueotépag. Ol pUOLKEG lveg amop-
podoUV vepod (0w LOpWTA) OE YEVIKEG YPAUUEG EUKOAOTEPA OTTO TIC
OUVOETLKEG KOl CUVETIWE UTtopouv va Badouv kal va GpviploTtouv He
TN BorBela ouclwv SLAAUTWYV OTO VEPO. AVTIOETA, OL CUVOETIKEG ETEL-
6n 6ev mpoopodouv vepO, amaltoUVv TTOAUTTAOKOTEPEG eMeEepyaOieC
Kal akplBotepa VALKA. Emtiong, ol puoLkéG iveg avtéxouv og upnAoTe-
peC Bepuokpacieg amo TI¢ cuVOETIKEG Kal &g StaAvovtal og TTOAAOUC
0pPYOVLKOUG SLAAUTEC, TIPAYLO TO OO0 SLEUKOAUVEL TO AEYOUEVO OTE-
YVO kaBdplopa.




lvwpilsic ott...

Mpoiovta aro moAvatGuAgvio

H avakaAuvyn touv noAvatuAeviou

Xwplc kapta apdLBoAia To Lo TETUXNUEVO TTOAUUEPEG IO QLUTA TToU avantuxOnkav tn dekaetia
Tou ‘30 NTav to moAualBuAévio. H avakaAuyr Tou Atav Tuxaia Kol €yLVe oTa TAQLCLA EVOG TIPOYPAU-
potog Baolkng €peuvag ota epyaoctrpla tng Blopnxaviag ICI otnv AyyAia.

Q¢ TIc apxEC Tou 1930 Sev elxav yivel TOAAEC EPEUVEG YUPW aTtod TV enidpacn uPnAwv MIECEWV
TIAVW OTLG XNULKEC avTidpaocels. H ICI anodaoioe va KAvel pia Baoikr £€pgeuva avildpAcEwY UTO
niieon 1000 atm yla va «8eL TL Ba yivew. Etol to 1933 ot Dr. Gibson kat Fawcett dpyloov va peAeTouV
Vv avtidpaon petaty atbuleviou kat BevlaAdeliong mepLUEVOVTOG TO OXNUATIOUO ULOC CUUTTAOKNG
€vwong HeTal touc. To meipapa Eekivnoe tnv Mapaokeun 24 Maptiou kal otav emeotpedayv Tn
Aeutépa Slamiotwaoav OTL UTtHPXE Slappor) oTn CUCKEUN Kal OAn n aAdelidn eixe puyel. Zeokena-
{ovtag To Bepuavtikd pavdva dlamiotwaoayv OTL 0TO ECWTEPLKO TNG dLataéng eixe oxnuatiobel Eva
KNPWOEC UALKO. XTn pnviaia toug avadopad ypadav: «Meletnbnke n avtidpaon petall atBulevi-
ou kot BevlaAdelidng otoug 170 °C kat 2 000 atm migon. Mia moodtnta Knpwdoug MOAUEPOUG TOU
atBuAeviou oxnuatiotnke». H epyacia yupw amo to Béua autd otapdtnos. To moAualBuAEvio eixe
avakaAudOetl aAla dev eixe e€epeuvnBet...

Ot (6101, oxoAlalovtag ta yeyovota autd to 1964, cypaav: «AvatpEXovTag oTa TOTE YEYOVOTQ,
KAVEL EVTUTIWON TO CTOHATNUO TWV €PYACLWY YUPW OO QUTAV TNV evlladépouvoa avakaiupn n
orola lxe povo akadnuaiko evdladEpov ekeivn TNV emoxn. OUWE TOTE N EMLOTAUN TWV CUVOETIKWV
TIOAULEPWV ATOV KON OTA OTIAPYQVOL KOL KAVELG SEV OVELPEUOTAV TN CNUEPLVI) TEPACTLA TEXVOAO-
YLK Kol epumopikn e€EALEN TouC. Tnv emoxn eKelvn Ta HOva BEpUOMAQOTIKA TTOAUUEPH ATAV TO TO-
AupeBUAOUEBAKPUALKO Kal TO TTOAUCTUPEVLO, UALKA Kot Ta SU0 TTOAU OKANPA Kol TTOAU SLadopeTIKA
oo to paAako, Stadavég MoAUUEPEG Tou alBuleviou to omolo eiyape avakaAUpeL...»

AVOo Xpovia apyotepa emavaAndOnke To meipapa nmpoomabwvtag va aveBAacouy tTnv mieon oTig
2 000 atm. Aev métuxav Opwc TNV ieon auvth Kat anAda StaBifalav, 6co agplo atBuAévio ixav, otn
OUOKEUN TiLoTtevovTac OtL umrpxe dtappon. EYuéav otn ouvéxela to Soxeio xwplc OPwWC va To avoi-
gouv apéowe (dnAadn kpatwvtog TNV mieorn tou otabepr)). Avoilyovtdg To TEAKA To BprKav YEUATO
oo pio AcTpn oKOVN TIOU ATOV TO TTOAULEPEC. Apyotepa BpEOnke OTL, av n mieon eAattwOEeL mpv
aro tnv Pun, T0Te To MOAUUEPEG TAPAYETAL OTNV KNPpwdn Hopdr Twv Gibson kat Fawcett.
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AvokedaAaiwon

10.

H épeuva €6¢eLée OTL T MOAULLEPT ElvaLl LEYAAOLOPLAKEG EVWOELG
oL omolieg amoteAovvtal and pia emavalappfavouevn Baoikn
pnovada. EtoL m.y. n kuttapivn £xet yla Baotkr povada tn yAuko-
n.

Ot ubdatavBpakeg Bewpndnkav apxLlkd w¢ evwoels Tou C Ue po-
pLa vepou. Emiong ovoudotnkov Kal cakxopa, yLotl OpLOPEVEG
OO AUTEC €XOUV YAUKLA YeUON.

OL vbatavOpakeg pe BAON TG TIEPLEXOMEVEG XOPAKTNPLOTLKES
opadeg Stakpivovtal oe moAvudpofuaAdeiideg kat moAuudpofu-
KETOVEG,.

Ou vdatavOpakeg pe Baon ta mpoiovia udpoAucng Slakpivo-
VTOL 0€ OALlyOOQKXOPITEG (LOVO, OL ... CAKXAPITEC) KoL TTOAUCAK-
xopiteg, oL omoiot udpoAudpuevol Sivouv mavw amd 10 uopla
HLOVOQKXOPLTWV.

Ol HOVOOOKXaPITEG KaTOTAooOVTAL UE BACH TN XAPAKTNPLOTL-
Kr) opada oe aAdOleg kot KETOLEG Kal e Tov aplBud atopwy C
Ta omoia €xouv. Etol 1. n YAUKOln sivatl pia aAdog€oln, evw n
dpouktoln eivat pio ketoe€oln.

Mia amod TIg XNULKEG LOLOTNTEC TWV HOVOOCAKXAPLTWY N omoia
XPNOLUOTIOLE(TAL YL TNV TOWUTOTIOLNGCT TOUG Elval O AVOyWwYLKOG
Toug xapaktipag. Ot aAdo6leg kat oL a-ubPOoEUKETOLEC avAyouv
A o€eldwTLKA, Onw¢ ta avtidbpaotnpla Fehling kat Tollens 6i-
VOVTQG XOPAKTNPLOTIKA LWaTa.

Ot ubatavBpakec cuvBETovTal ota Mpacva GUTA UE TN PWTOo-
ovvideon. Autn elvat pia moAumAokn Stadikaocia n omolia xpnot-
HOTIOLEL TNV NALAKN EVEPYELQ, YLOL VO OLVAYEL N} VOL SECUEVOEL TO
CO,. Ou ubatavBpakeg ota putd eivat n kupla “amobrikn” Tng
NALAKAC EVEPYELAC KOL LECW OQUTWV QUTH HLETOPEPETAL KAl OTA
{wa w¢ tpodn.

O petaBoAlopoc Twv udatavOpakwy lval KAl AUTOC LE TN OELPA
TOU €va oUVOAO eVIUUATIKA KATAAUOUEVWV OVTLOPACEWY, OTLC
omnoleg kaBe otadlo-Prua mou Sivel evépyela (e€wBeppo 1 ka-
AOtepa séwepyoviko) eival pla ofetdwon. H anodoor toug sival
niepimovu 4 kcal-g?

To Al kot T EAaLa elval E0TEPEC TNG YAUKEPLVNG UE QVWTEPQ
HovokapBovikad of€a kopeapéva (ALrn) akopeota (€Aatal).

H camnwvomnoinon Twv Atmwyv Kot Twv eAaiwv gival n udpoiuor)
TOUC o€ aAKOALKO meptfaAlov. ETol mapdyovTal Ta AAQTa TWV
oewv pe Na 1 K ta omota amoteAoUV TOUC CATIWVEC.
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H kUpLa xprion Twv camouviwy otnplletal otn Aeyouevn arop-
purtavtikn touc Spaocr. O LNXOVIOUOG LE ToV omolo autol aro-
HOKPUVOUV TOUG pUTIOUC €lval avAaAoyoc e eKelvov TNG SLaAu-
oN¢ Toug. To alwpnua Tou camouviol Umopet va Staxwploet Tn
«BpWHLAY OE UIKPOTEPA TUNUATA, ML Kal n avOpakikr, udpo-
doPBn, alvcida pmopel va SLEABeL amo tnv eAatwdn emikaivn
ne.

Ta ouvidstika anoppurnavtikd §POuV LE TOV (OLo TPOTO ME ToV
oroio 6pouv Kal oL oAnwveg. Amo anodn Soung €xouv Kal auTta
Hiol HoKpLA pn TOALKR, KOpEopEVN, avBpakikn aAuvoida pe pia
TOALKN opdda oto TéAog TNG. OL TTOALKEG OUABES TWV TIEPLOCO-
TEPWV OUVOETIKWY QMOPPUTIAVTLKWY gival Beukol | kaAvtepa
oouldovikol eoTépeg i Belkad alata tou Na.

O KuPLOTEPOC POAOG TwV ALMwV 0Tn Statpodn Twv BnAacTIKWY
elval w¢ mnyn XNUIKAG evépyelag. Amodidouv o péco Opo 9
kcal-g*.

OLpwreiveg elvatl Ta onuavtikotepa BLoAoyLkd moAvapidia kot
Ol JoVOUEPELC TOUG povadeg sival mepimou 20 StadopeTIkA apL-
voééa. Ta apvoééa autd ouvoEovTal e TEMTLOKO SE0UO KAVO-
VTG TIG TPWTEIVEG MOAuTENTISLAL.

OLmpwrteiveg ekTEAOUV TTOAAEG ATIOOTOAEG, OTIWGE VA KATAOKEUA-
{ouv Kal va ouvtnpouv Lotous. MetafoAilovtal os oupia amobi-
Sdovtag nepimnou 4 kcal-g?.

Ta moAupepr PooBnNKNG €lval EVWOELC OL OTOLEC cuvioTavTal
oo TMOAU peyalo popla Ta onola sival ptlaypéva amo evav
pneyaio aplOuo sravadoubavousvwy vnopovadwy. H HopLaKD
oautn (umo)uovada ovopALETAL LOVOLEPEC KOL OL OVTLOPAOELG
HLECW TWV OTIOLWV TO LOVOLLEPEC EVWVETAL TTPOC TO LLEYAAOUOPLO,
A€yovTtal avTdpaoeLg TTOAUUEPLOHOU.

Ta moAvpepn cupmUKVwWong MApAyovTaL ano avtldbpAoel; ou-
UTIUKVWONG. 2 OUTEG OL LLOVOUEPELC opadeg evwvovTal pe dia-
MOPLOKA QTOOTIAON KIKPWV Hopiwv Omwg to H,0.

MoAupepr mpooBbnkng eival ta MoAVALBUAEVLO, TTOAUTIPOTIVAE-
vio, ToAuBvuloxAwpidlo, moAvakpulovitpidio. H otepeodopn
TOU TTOAUPEPOUC UITOPEL VL EAEYXETAL PE KATAAUTEC.

Ta TAEOV ONUOVTLKA TTOAUUEPH CUMTTIUKVWONG £Vt Ta TTOAUA UL
SLa, oL TOAUECTEPEC Kal oL pntivec tng popuaidelidng. Amo ta
noAvapidia omoudalotepa eivat ta Nylon kat anod toug moAue-
oTEpeC 0 TMoAvalbulevotepedBOaiikoc. H oupeBavn mapaystot
armo tnv avtidpaon plag aAkooAng LLE €va LOOKUOVLKO OOAOYO.
O BakeAitng eival éva CUUTIOAUUEPEG PavOANC Kal popUaAdel-
onc.
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20. Ydavolpeg UAeG sival ekeiveg oL omolec pe KatdAAnAn eneéep-
yaoia Umopouv va PETATPATIOUV O€ (VEG OO TLG OTOLEG Ttapa-
okevalovtal vipata Kat upaopata. YOAVOLUES (VEG UTIAPXOULV:
@uolkec (0 auiavtoc amo TG avopyaveg, BapBakt, Avapt, n Kav-
vaPn and GpuTIKEG Kal To METAEL amd {WLKEG), TexvnTEC (OTWC
OVOYEVVNUEVN KUTTAPLVN, PUTLKA Kot Kalgivn Tou yalaktog {wt-

Kn), cuvOeTikeg (MOAVOULSLA, TTOAUECTEPEG).

Né€erc-kAedba

* Leyalouopla

e Soutkn povada
e uvbatavOpakeg
e oakyapa

o noAvudbpoévadbeiibec
® TOAUUSPOEUKETOVEG
e oAyooakyapiteg
® TTOAUCOKXOPITEC
® LIOVOOQKYOPITEC
o aAbdolec

® KeTOLeC

o géolec

* yAukepwaldbeiibn
e TaTOMnoinon

e guvdeon

e fehling

e Benedict

e Tollens

* @Qwtoouvieon

e uetaBoAilouog

° duulo

* yAukoyovo

e KUTTOPIVN

Aunibla
ToWyAukepibio
Airtn

Elata
oanwvomnoinon
OATWVEC
ubpopLio
ubpoYoBo
QTTOPPUTTAVTLKC
aAkuAdooouApovika
efadatwon
UeTaéL
BlomoAuuepn
mpwTteivec
Aeukwuata
OPUOVEC

eviuua

ouvoéea
TENTIOKOG SEOUOC
moAvauibta
TIPWTOYEVC doun
VAuKivn

aAavivn

nAaotika

TTOAUUEPEC
UOVOLIEPEC

ntoAuuepn npoodnikng
noAvatGuAevio
TTOAUTTPOTTUAE VIO
TTOAUQKPUALKO
OUUTTOAULEPLOUOC
TTOAUUEPT) CUUTTUKVWONG
moAvauibio

nylon

TTOAUEOTEPEC
mmoAvoupeBaveg
BakeAitng

UQAVOLUEC (VEC

HaAAL

orlon



1 54 Bouopia kat aAAa popia

Epwtnoelg - AoknoeLg - MpoBARpota

Epwtnosig enavainyng

1. Noleg evwoelg Aéyovtal HEyaAOHOPLAKES;

2 Tt ival ot SOULKEG LOVASEC TWV UEYOAOUOPLOKWY EVWOEWV;

3 ATO oL pogpyeTal n ovopacia ubatavOpakec;

4.  Olo ta cdkxopa €xouv YAUKLA yeUon;

5 MNwg taflvopolvTal Ta CAKXapa HE BAON TIG XAPOAKTNPELOTIKEG TOUG
OUASEC;

6. Mol odkxapo kalovvtat armAd kat ota USPOAUSUEVQ;

7. Tt €lval oL OAlyOOaKXOPITEG KOl TL OL TTOAUGOKXOPITEG;

8.  Tieivain yAukdln ka TL n cakxapoln;

9.  Awote 500 napadelypuato TOAUCAKXOPLTWV.

10. Awote ano éva mapadetypo aASomnevtdlng Kot KeToe€dING.

11. nNouw eival to amlovotepo odkxapo;

12. Nowa odkyapo ovopdaoviol avaydUeVa;

13. nNouwo eivat to avtidpaoctrplo tou Fehling;

14. nNow Sokipacia Sivel wg mpoidv To kdtomtpo Ag;

15. Tu xpwpa €xet o {nua mou MPOKUTTEL amd TO avTLSpacThpLo Tou
Fehling;

16. TikaAeital tautonoinon piag évwong;

17. Tieivawn pwtoclvBeon kat TL 0 HETABOALOHOG EVOG CAKXAPOU;

18. nNouwa eival o péoo 6po n Bepuidopetpikr afia evog g udatdvOpaka;

19. nNoua eivat ta BlomoAupeph;

20. Tueival o mentidikoc Seopudg;

21. nNowa n Stadpopd moAunENTISIWY amd MPWTEIVEG;

22. Tieival o MOAUPEPLONAG CUUTUKVWONG KL O€ TL SLadEpPeL amod kelvov
™G MPOcBAKNG;

23. TukaAeitol mpwtoyevhg Sopun ota apwvoséa;

24. Awote napadeiypota mPWTEVWY KABWG Kot TIG AELTOUPYLEG TTOU ETTL-
TeEAOUV.

25. Tieival amd dnopn Soung to BapBdky, To palAi kat to Nylon;
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T elval ta moAvapidia;

AwoTte £va apASelya TTOAVEOTEPQ KAL TWV EPAPLOYWV TOU.
TumeptAapBdavel o 6pog MAAOTLKG;

AwoTte anod Suo mapadeilypata mMoAUUEPWY TPOCONKNG.

Tt elval 0 CUUTTOAUUEPLOPOG; AwaTe £va TtapAadeLypa.

AwoTte £va mapaSelypa MOAUECTEPA KAl LLOG TTOAUOUPEDAVNC.
T elvat o BakeAitng kot tota n KupLa LSLOTNTA Tou;

No avadépete moapadelypoto GUOLKWY, TEXVNTWY KOl CUVOETLKWV
UbOVOLLWY LVWV.

Na avadépete U0 MAEOVEKTAUATA TWV PUOLKWV VWV EVAVTL TWV
OUVOETIKWV.

Aoknoeis - MpoBAnuara

a. JuvPetika moAuuepn

35.

36.

37.

*38.

39.

40.

Mapakdtw SlvovTal To EUTTOPLIKA OVOUATA OPLOMEVWY TIOAU YVWOTWV
TIOAUUEPWV (MAAOTLKWV). AWOTE TA AVTLOTOLXO [LOVOUEPN:

o.PVC  B.Xtupohio . MoAumpomnuAévio 6. Teflon

€. Orlon ort. Plexiglas

To TOAULEPT) CUUTUKVWONG TOL OTtolal TPOKUTITOUV aro SUo 1 mepLo-
0OTEPA LOVOUEPH AéyovTal:

0. ETEPOTIOAULEPH) . OLOTIOAUUEPH] V. CUUTTOAUUEPN

6. EAAOTIKA €. TAQOTLIKA

To uopto nov Ba anoonacBel katd T cupmukvwon twv HOCH,CH,OH

kat C,H,00C - C.H, - COOCH, (SiaBuhotepedpBalikog eotépag) ei-
val:

@.H,0  PB.CH,OH y.CHCHOH & CH,

Yndpyouv avapeoa ota aAAa kat SUo moAumnpomnulAévia. To éva ei-
val HaAaKO, e XOUNAO onpelo TAENG Kal pikpr avtoxr. To aAAo &i-
val Leyaing avtoxng kot uPnAou onpeiou tENG. Z€ olo amo ta dvo
TILOTEVETE OTL TA LOPLA TOU ELVAL TILO «TOKTIKA» cuvSeSepéva 1) TLO
KPUOTAAALKA;

YT MOAUUEPH TIPOCOAKNG N OXETLKN LOPLOK HATa TOU TTOAUEPOUG
EWVAL AKPBWE ovveer cerrererriens e M, Tou ........... .

‘Eva TTOAULEPEG TTOU £XEL TNV TTOPAKATW SOUN:




41.

42.

43.

44.

45,

46.

47.
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“A-A-A-A-A- A~ Ba to xapaktnpilate cav:
[ 1 1 | 1 | a. ypappkd  B. StakAadiopévo
A A A A A A V. SIKTUWTO

Tt eival cwotdtepo va opiletol we Baduoc moAvueptouou (v 1 i): o
0PLOUOG TWV LOVOUEPWY TIOU OTTOTEAOUV TO TIOAUUEPEC ) 0 aplOudc
TWV LOVOUEPWY TIOU amtoTteA0UV pio aAucida tou moAupepolg;

Ta UALKG Ta oTtola emavakToUV TO apXLKO TOUG oXNUa LETA amd uia
napapdpdwon Aéyovtal:

o. TAQOTIKA P. eAacTopepn V. BeppomAactikd 6. (veg

Mowa givat n oxetikn poplakn pala touv PVC, av £va popLo tou moAu-
pepoug amoteAeitat and 2 500 pdpLa Tou pHovopepoUg;

H avtiépacn RCO-OH+H-NHR" - ROC-NHR" + H,0
elvat pia avtidpaon: Q.. TTOAUMLEPLOOU B. cuuTUKVWONG
Y. E0TEPOTOINONG 8. mpoacBnkng

3TNV mapandvw avtidpaon kat Kuplwg otn GAcn Tou TOAUUEPLOLOU
QTOMOKPUVETAL KATAAANAQ TO vePO. AUTO yiveTal:

o. a va mapdyetat avudpo mpoidv.

B. Ma va pn lacmatal to mpoiov.

y. Ma va emtaxvvetal n avtidpaon Aoyw alv€nong tng CUYKEVIPWONG
TWV AVTLSPWVTWV.

6. Na va petatonifetal n Lloopporia mpog ta «SefLar.
To LOVOUEPEC TOU (— CH, -CH=CH-CH, —)v elvav:
a. CH,CH=CHCH, B.CH=CH,CH.,CH, y.CH,=CH-CH=CH,

Mol eival n oXeTIK poplakr) nala moAupepolG mou amoteAsital ano
2000 popla tou povopepolg CH,=CH-CH=CH,;

6. Mpwreiveg

48.

49.

To mpolov g avtidpaong:
H,N-CH,-CO-OH + H-NH-CH,COOH— H,N-CH,-CO-NH-CH,- COOH
elvat: o. pla mpwteivn B. évag eotépag

y. éva moAuTenTidlo 6. éva Sunemntidlo

Metagl twv auwogéwv atavivn, NH,~ CH(CH,) — COOH kau yAuki-
vn, moéoa Kat rota Sumemntidia pumopouv va SnuloupynBolv; e TL Tu-
Xov Stadépouy;

*50. Noéoa dutentidia prnopolv va mpokUPouv and cuvsuacpd 20 Stado-

PETLKWV OUVOEEWV; OupnBeite OTL LeTAEL 2 TpOoKUTTOUV SU0, HETAEY
TPLWV 9 K.0.K.
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51. Ounpwrteiveg pmopolv va BewpnBolv GuCIKd ........... A} TOAUMEPA.......

*52. H C,H,NH,, to CH,COOH kot to NH,CH,COOH €xouv avtictoa
onueia ™éng -81, 17 kot 233 °C. Auto odeiletal oTig SLadOpPETIKES
HOPLOKEG TOUG HATeC 1 oTtnVv UTtapén SLadopPETIKWY SUVAUEWY Apa Kot
Seopwv peTAlY TwV popiwv Toug; Tt eildoug SuVANELC avopEVETE va
umapyouv ata U0 teAeuTalo;

53. ‘Eva apwo€l to onoio amopovwOnke and évav .otd {wou avallenke
Kal BpéBnke va mepLéxel 18,65% N. To apvoll auto sival:

a. n YAukivn B. n aAavivn
v. n ogpivn ( HO -~ CH,—~ CH(NH,) - COOH)

54. Noooétnta CH,CH(NH,)COOH (aAavivn) Beppaivetal pe didAupa
HNO,, onéte napdyovtat 448 cm® N, avayoueva og mpoTumeg ouvon-

Keg (LEBobSOC Van Slyke). YmoAoyiote thv moootnta tng aiavivng.

y. Yéaravdpakeg
55. Havtispaon C,H, 0, +H0O— CH,O, +CH_,O,,eivaw pia:

2211 6 1276 6 12767
(vAukoln)  (dpouktoln)

o. dwrtoolvBeon B.kavon y.uvdpodlucon 6. woopepeiwon

56. 2tn ¢von anavtolv nepinou 20 povooakyapites ek Twv omoiwv Loiai-
Tepn onpoaotia mapouactdlouv n yAukoln Kot n @pouktoln. Kat ot U0
gxouv popraxo toro C,H O, aAAd dradepouv otn oun Toug, SnAa-
61 0T0 S0OULKO, CUVTOKTLKO TUTIO TOUG. UVENWG ELVAL EVWOELG:

o. oAU EPelG P. Loopepeig y. povouepeic 6. Siuepeig

*57. H auuAdgn mou sivat To KUPLO GUGTATIKO TOU aplAou PpednKe va £xeL
M ico pe 4,5-10°. Auth eival TOAUPEPEG TNG YAUKOTNG TIPOG TNV omoia
kat vdpoAvetat: (C.H, O,) +vH,0 — v C,H O,. Anoé néoeg Aoundv

YAUKOTITIKEG LOVASEC AIOTEAEITAL N CUYKEKPLULEVNC TIPOEAEUGNG OLU-

Aoln;

58. Noa avtiotolyioete TOUg MOPAKATW LSATAVOPAKES HE TLG KATNYOPLEG
OTLC OTlolEG avKouv

C,H,,0, noAuoakyopitng
C,H,O, TpLoaKyapitng
(C,H,0,), €€oln

CH.,0, Sdloakyapitng

59. 2ta ¢utd n nepiooela Tng mapayopevng YAUKOING amoBnkevETAL WG
........ , EVW oTta {wa n amobrKeuon YIVETAL 0TO CUKWTL KAL TOUG UG WG
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60. Mia and Tg omoudaldtepes UUWOELS (EVIUMATIKEG SLACTIAOELC)
mou udlotavtal oplopéva {axapa €ival KoL N OLVOTTVEUUATIKN:
CH,O, — 2 CH,CHOH + 2 CO,. To napayépevo CO, anopa-

6 12
KPUVETAL ATO TO SLAAULA TPOKAAWVTAG £TOL Leiwon BAapouc Tou dLa-
AUpatog mou upwBnke. Apa n anwAela Bapoug % Tou cakyapou Ba

sivat:

a.88%  B.48,8% vy.52% 6.44% €. 24,4%

61. Me nota oelpd avtdpdoswy eivat Suvatov pe mpwtn VAN YAuKdIn va
napaokevaoTel 0lkdg altBuleoatépac; Na avadépete ouvOnKeg yLa
KABe mpotewvopevn avtidpaon.

**62. 3¢ neplooeta Stalvpatoc tou Benedict mpootiBevtat 50,0 mL gvdg
SlaAbpatog C H O, . Katamnintel étol epuBpd ignpa Cu,O, o onoio
TIUPWVETOL OTOV a€pa Kal petatpénetal o CuO. Autd teAka {uyilet
3,18 g. Na umtoAoyioete TNV % W/V TIEPLEKTIKOTNTA TOU GOKXAPOUXOU

SlaAuparoc.

**63. And 1 000 Kg oakxapdteutha, Ta onoia meptéxouv 15% o Bapoc
KOAOLOOAKX0PO, AOUBAVETOL UE OELPA TTOOOTIKWY OVTLOPACEWY OL-
VOTIVEUHATIKO SLaAupo 94 o AkooAlkwy Badpwv. Av n ukvotnTa p TG
oAkoOANC givat 0,8 g'mL? va utoAoyioete Tov Oyko Tou StaAUpartoc.

*64. OLomdpoL and T0 GuTO NALOTPOTILO TEPLEXOLY avd 28 g (uia ouykid) 7
g mpwteiveg, 5 g aakyapa kot 12 g Airmouc. Noca Keal maipvel kamotog
Tpwyovtag 10 g arnod toug «NALGeTopouG» auTtolg;

8. Ainn, éAaia, camouvia, AMOPPUTTAVTIKA

65. O eotépeg TG YAUKEPIVNG HE OVWTEPO OpYaVIKA OEEa elval T .......

KOL T ........ . OL E0TEPEC KATWTEPWV N LECWY AAKOOAWVY LE KATWTEPA
N Héoa ofa eivaL ta ........ ....... 1 essences.
66. Hévwon:
C,7H33COOCH, Bivaun:
o. TpLehaivn
C17H3;3COOCH B. tpLelaikdg eotEPAG TNG YAUKEPLVNG
C,,H;;COOCH, V- ehalvn
6. Oha auta

67. Havtispaon (C H,,COO)CH, +H, — (C H,.COO).CH, sivou

o. TOAUMEPLOMOC B. uSpoyovwon y. camnwvoroinon 6. udpoAuon

17H33

68. To 9-oktadleviko ofy ( yia tnv akpifela to cis-) eivat to

Ol TTIOAULTLKO  B. TO AAiKO Y. TO OTEQTIKO 6. 0ELKO




69.

70.

71.

72.

73.

74.
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H mapakdtw avtidpacn Sivel To YeVLKO OXAUA HLOG avTidpaong ca-
Tlwvoroinong:

CH,0COR CH,OH RCOONa
CH,0COR" +3NaOH —> CH,0H + R'COONa

CH,OCOR" CH,0OH R"COONa

YALKEPIVY GAT®VEG

H avtidpaon autn elval moootikr, dnAadn amo 1 mol yAukepldiou
napdyetatl 1 mol yAukepivng. Av Opwg n avtidpaon yivel o oubEte-
po mepBaAloy, Tote mapayetal 1/3 mol yAukepivng. Tote n atédoon
outng Ba ivat:

a. 66,6% B.33,3% y. 0,333 6.11,1%

Tol GUVOETIKA ATTOPPUTIAVTIKA UTIEPEXOUV WC TIPOG TA caouvLa SLOTL:
(Emlé€te Ta owotd)

a. eivot o Suodiaiuta,

B. dpouv KoL o oKANPO VeEPO,

Y. £XOUV CUVAYWVIOLUO KOGTOG, L KOL XPNOLUOTIOLOUV WG TIPWTEC
UAeg metpédato kot H, SO,

6. mapouatalouv alkaAlkn avtidpaon,

€. 5€ XPNOLUOTIOLOUV WG TTPWTECG UAEG OUCLEG TTOU £€XOUV BpemTIKA afla.

Ta camouvia pe kaAlo, dnAadn ta pe K dAata twv Amoapwyv oféwv
elval mo amaAd kat o Stalutd and ekelva pe vatpLo. Xpnotpomnot-
oUVTaL OTIG KPEUEG EUPLOATOC KAl 0TA UYPA carmouvia. Na ypapete
v avtidpaon canwvomnoinong tng tploteapivng e KOH.

‘Eva mAuvtrplo mepléxel 40 L vepd to omolo eivat oAU okAnpod Kal me-
pLéxeL 0,1 mol Ca** avd L. Mooa g Na,CO, (to omolio eival anookAnpu-
VTLKO) XPELAOVTAL YLO VO ATIOUAKPUVOUV TNV TTOCOTNTA auTh Tou Ca;
Mola mocotnta camnouviov og okovn [NaOCO(CH,), CH, ] pe oxetkn
popLakn pala 306 KATOVAAWVETAL yLO TV KATaBUBLON TNE TOCOTNTAG
autng tou Ca;

Mati 6 Bo xpNOLUOTIOLOUCATE YLa TNV TTAPACKEUH COTTOUVLOU:

o. Autapad o&éa pe Aydtepa and 12 atopa C,

B. Aumapd o&€a pe mavw amnd 18 dtopa C,

y. 0€€a pe peyaAn avBOpakiki aAucida yla uypd camoulvia.

Metd to 1970, mavw amnd 1o 75% Twv amoppuUNAVIIKWY TAUVINPLwY
TiepLléxouv évlupoa. Mmopeite va KAVETE ULA YEVLKA OLTLOAGYNGON yLa

Vv mpocBnkn autnh; Na e0TLACETE TNV MPOCO)XI 0O OTN XPHoN TWV
evlUUWV ALTdon KoL TpwTedorn).
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75. Hmopakdtw évwon 8& GUVIOTATOL WG ATOPPUTIAVTIKO SLOTL:

CH3 CH3 CH3 CH3

o. tpokaAel MoAU peydlo adplouo,
B. 6& SlalUetal oto vepod,

y. 6 Bloamoouvtidetal amno ta Eviupa.

Apaoctnplotnta

H Aaktoln eival évag Stoakyapitng mou PBploketal oto yaia. MNa-
pOAO Tou To yaAa Bewpeital «cwpatodpuAAKAG TNG LYELOG», TTOAAOL
eVAALKOL 0€ OAO TOV KOOMO &€V UIMOPOUV va Tiouv yaAa, SL0TL Sev To
XwveLouv. O AOyog elval OTL T ATOUA AUTA OTEPOUVTAL TNG AAKTACNG.
3Ta ATOMA QUTA OTAV TILOUV YAAa, n AakToln CwPEVETAL OTO AETTO
EVTEPO, HLA KaL SEV UTIAPXEL LNXAVIOUOG amoppodnong autol tou St-
cakyapitn.

H cuoowpeuon autr pokaAel «poUoKwOY, KPAUTEG KAl Sdlappola.

Juvbualovtog xnuela kat pucloloyla OmaVIAOTE:

a. Nnati n Aaktoln dev mepva Péoa amo tn LeUPpavn Twv embnAiwv
KUTTAPWV TOU EVTEPOU OTO KUTTAPLKO LYPO;

B. Mati aut n auénuEévn CUYKEVTPWON CAKXAPOU OTO EVIEPO TIPO-
KaAel tnv untepBoALkn elcodo vepol o€ AUTO PE ATTOTEAECHA VAL TIPO-
KaAel Stappola;

y. Nw¢ 0Aa autd anodevyovTal Ao TNV MAPOUsia ToU KATAAANAOU
evi{Upovu;

AnQVToEel§ OTIC AOKNOELS MOAAQITANG emLAoyH¢ KAl owoTou -
Aadoucg

36.y 46.vy 60. 8

37.uetoPnA6 ot. 48.6 65. Airn, é\aua,

39. noAAamnAdolo 51. MoAumentiSia aBépia ehana
TOU LOVOUEPOUC N auidla 66. 6

40.y 52. Aeopog H 67. B

41. to 6gltepo 53.a 68.p

42.8 55.y 69. B katy

44. B 56.B 70. B kowy Kot €

45. y ko 6 59. duuho, yAukoyovo 75, B
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(TAPAPTHMA A

AEZIAOIO OPQN



A

AKOPEOTEG EVWOELG: OL EVWOELG OTLG omoieg SU0
TOUAGXLOTOV Atopa GvBpaka cuvdéovtal PeTtafl
TOUG e SUTAO 1 TPLTAG Seopd.

AKUKAEG: OL EVWOELG OTLG OTIOLEG TOL ATOWO TOU
avBOpaka evwvovtal os euBeia ) StakAadlopévn
avBpakikn aAucida OL eEVWOELG QUTEG
ovopalovtal aAeldatikeG (1 ALmapEg).

AANEWKUKALKEG: OAEC OL LN APWUOTIKEG
LOOKUKALKEC EVWOELG.

AAkaSLEVIa: uSpoyovavBpakeg e SUo SumAolg
S6eopol¢ aTo LoOPLO TOUG.

AAKAVLOL: OL KOPECHLEVOL USPOYOVAVOPOKEG.

AAKEVLA: oL uSpoyovAvVOpaKeC Le Eva SLTTAO
8e00 O0TO LOPLO TOUG.

AAKivia: udpoyovavOpaKeg Pe Eva TPLTTAO SECUO
OTO POPLO TOUG.

AAKOOAEG: OPYQVLKEG EVWOELG LE XOPOKTNPLOTIKN
opada to udpofUALo (OH).

AAKOOALKH LOpwon: N MaPOOKEUH OLVOTIVEULATOG
amno tn YAukoln mapouacia eviipou.

AAKUALO: KOPECHEVEG LOVOOBEeVELG pileg, Tou
€XOULV YEVLKO TUTto C H oupBoAilovtat pe R-.

v+l !

Ap1Ouag oktaviou: deiktng motdtntag Bevlivng.

APpWHOTIKA £VWON: 0pYyaVLKI £VWON TToU
TEPLEXEL €val TOUAAXLOTOV BeVIOALKO Ttuprva.

Atpoodalpiki puonavon: n aAloiwon tng
TIOLOTLKNAG KOl TIOOOTLKNG oUOTACNG TOU
atpoodalplkol a€pa TIou UIMopEl va £XeL
BAoPepec OUVETELEG.

B

Beviivn: piypa ubpoyovavBpdkwy pe 5 €wg 12
Aatopa avBpaka 0To HOPLO TOUG. OL LECEC TLUEG
Twv 8lotNTwv TN Peviivng mAnolalouv auTEG ToU
oktaviou.

Bev{oiko 0§u: To amAOUOTEPO OLPWHLATLKO 0LV,
TIPOKUTITEL BEWPNTIKA E UTTOKATACTOON EVOC
atopou udpoyovou tou BevioAiou pe kapBofUALo.
Mapouotaletl SUo Katnyopleg avTldpAcewy: TIG
QVTLOPAOELG TOU OpWHATIKOU SAKTUALOU Kol

TIC aVTLOPACELG TNG TTAEUPLKNG opadag (tou
kapBouAiou).

Bev{OAL0: 0 KUPLOG EKTIPOCWITOG TWV APWHATIKWY
udpoyovavOpakwv. 2to Bev{oALlkd SakTUALO Ta
atopa tou avBpaka cuvdEovTal LETAEL TOUG UE
6e0U0 evlLApETO Tou amAou Kal SLtAou Seapol.

Blopopla: XNLKA LOPLO TIOU UTIAPXOUV OTOUG
{wvTtovol¢ opyaviopouc.
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r

FaAaKTIKO 0§U: W USPOEUOEL bivel avTISPATELg
o&€oc (Aoyw tou kapPBofuliou) kat avtidpaoelg
aAkoOANng (Aoyw tou uSpotuliou).

FfaAaktikn Wpwon: dtepyacia mou Bpiloket
edpappoyn otn Blounyavia yo TNV mapackeun
YaAQKTLKOU 0€£0C.

A

ALOALON: N KATEPYOOLO LETATPOTIAC TOU 0lpyoU
netpelaiov og eunopevoLlpa mpoidvTa.

E

EMMELPLKOG TUTOG: Selyvel amo mola oToLlyEla
amoteAeltal N Evwaon Kot TNV avaioyia Twv
OTOUWYV OTO LOPLO AUTHG.

ETEPOKUKALKEG: OVOUATOVTOL OL KUKALKEG EVWOELG
OTLG omoieg 0 SakTUALOG oxnuatiletal oxL povo
oo atopa avbpaka, aAAd kat amo atoua dAAou
otolxeiou, ouvnBwg O, N.

Eotepomoinon: n avtidépaon 0£€oc pe aAKoOAn.

H

HAektpovia 00£voug: nAekTpovia e€WTEPLKAC
otipadag mov kabopilouv Tn XNHLKA
ouunepldopd TOU ATOHOU.

I60KUKALKEG: OVOUATOVTOL Ol KUKALKEG
EVWOELG OTLG Omoleg 0 SaKkTUALOG oxnuaTtiletal
QITOKAELOTLKA KOl LOVO amd atopa avBpaka.

loopépeLa: to palvopevo Katd to omoio dUo
KOLL TIEPLOCOTEPEG EVWOELG E ToV (610 poplako
TUTO £X0UV SLadopEC OTLC LBLOTNTEG TOUC.

K

KapBo§UAKa o§Ea: opyavikd oféa mou
niepléxouv tn pica kapPofuAio (-COOH).

KotaAUTNG QUTOKLVATOU: GUGKEUT) TIOU TIEPLOPILLEL
HEOW XNULKWV OVTLOPACEWV LEPLKA ETILKIVOUVA
OUOTATLKA TWV Kauoagpiwv.

Kabon: n avtidpaon plog ouoia pe ofuyovo n
Q€pa TIOU CUVOSEVETAL ATIO TIapAY WY GWTOG Kal
BepudTnTOC.

Kawowua: ouoieg mou otav kaiyovtal, anodidouv
ONUOVTLKA KoL EKUETAAAEVUCLLO TTOOQ EVEPYELOG.



KOopEOUEVEG EVWOELG: EVWOELG OTLC OTIOLEG OA QL
TO Atopa avBpaka cuvSéovTal LETAY TOUG UE
anAouc deopouc.

KUKALKEG: EVWOELC OTO PLOPLO TWV OTolwy
UTTAPYXEL Evag TouAaxLotov SakTUALog, SnAadn
oxnuatiletal kAewoth alvacida.

M

MopLakog TUTIOG: ival 0 XNULKOG TUTTOC TToU
Selyvel Tov akpLpn aplBuo Twv aTOPWY TWV
Sladopwy oToLyElWVY OTO HOPLO TNE EVWONC.

N

NadOa: to kKAdopa TG andoTagng tou apyou
netpelaiov petafl Beviivng kat knpolivng.

Zi6L: To SLdAupa Tou o&Llkou o&goc.

O

Owonveuvpa: H ortoudaldtepn KOpeoUEVN
novocBeviig aAkoohn (abavoln C,H,OH).
MeyaAeg mMOCOTNTEG AUTOU Mapackevalovtal
aro to albuAévio. Xpnaotuormoleital kupiwg ota
aAkooAoUxa TOTd, KaBw¢ Kal wg mpwtn VAN yLa
TNV ocUVOECN OPYAVLKWY EVWOEWV.

OpoAoyn ospd: €va cUVOAO OPYOVLKWV
EVWOEWV, TWV OTIOLWV Ta LEAN (OPYAVIKEC
EVWOELG) €XOUV TA £ KOWA XAPOKTNPLOTIKAL:

1. Exouv Tov (610 yevLKO pLopLaKO TUTTO.

2.0\a ta péAn €xouv avaloyn ocuvtagn kat
TLEPLEXOUV TNV (8Lla XapaKTNELOTIKA opada.
3.’Exouv mapOUOLEG XNULKEC LBLOTNTEG, KOOWG
N XNKLKN cupmepldopd Toug e€apTaTAL ATIO TN
ouvTagn ToU HoPLOU KOL TIC XOPOKTNPLOTIKEG
opadec.

4. OL $UOCLKEC TOUC LBLOTNTEG pHeTaBaAlovTal
avaAoya HE Tn OXETIKN HOPLaKT TOUG pala (M)
KoL TN B€0n TNG XAPAKTNPLOTIKAG OLASOG.
5.’EXOUV TAPOLLOLEG TIOPACKEVEG.

6. KaBe péhog Stadépel amod to mponyoUEVO Kal
TO EMOMEVO TOU KATA TNV oudda -CH,-.
OLLOLOTIOALKOG SECAG: 0 SECUOC TTOU
Snuioupyeital pe apolBaia cuvelopopa
NAEKTPOViWV.

‘0&vn Bpoxn: n Bpoxn mou £xeL pH UIKPOTEPO TOU
5,6 mou eival to pH tn¢ kabapng Bpoxng.

‘O&wog XapaKTAPOG: KOWEC LELOTNTEG TWV OEEWV.
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Opyavikd o§éa: Ta 0&Ea TTOU TIEPLEXOUV TNV
opada tou kapBofuiiou.

Opyavikn Xnpeia: n xnUelo TwV EVWOEWV TOU
avBpoaka.

Mn

NeprektikoTNTA SLAAUATOG: TO PUEyeBOG Iou
Selyvel Tnv moocoTnTa TNG SlaAupévng ouciag oe
opLoPEVN TOoOTNTA SLAAUUATOG.

NetpéAato: Uypd OPUKTO TTOU amoTeAeital
Kuplwg amd vypolg udpoyovAavBpaKeG 0TOUG
omoloug sival SLaAupEVoL agpLoL Kal oTeEpeOL
udpoyovavBpakec.

Netpoxnueia: o KAAS0G TNC BLopNXAVLKAG
XNHeLag tou TeptAapBAvVeL TO GUVOAO TWV
HEBOSWV mMapaywyng XNULKWY TIPOIOVTIWV e
TPWTN UAN TO TETPEAALO.

MoAUMEPLOUAG: N CUVEVWON ULKPWVY Lopiwy, TTou
OVOUALoVTaL LOVOUEPH), TTPOG OXNUOTIOUO EVOG
HeyaAUTEPOU Lopiou TTOU ovouAleTOL TTOAUUEPEG.

Npwteiveg: Bloloyikd poKpopopLa mou
T(POEPXOVTAL OO TNV CUVEVWON OULVOEEWV UEOW
menTdikov Seopou.

MupoAuon: n Bépuavon vdpoyovavBpdkwy Kalt
YEVLKOTEPA OUGLWY, TIAPOUCLO KATOAUTWY Kol
amouacia agpa.

2

ZANMWVEG: piypata aAdtwy, Hakpdg aluoidac,
KapBofuAilkwyv of£wv pe Na n K.

Zanwvornoinon: n udpoAucn, mapoucia BAcswy,
TWV TPLYAUKEPLSLWVY TTov Sivel yAukepivn kalt
OATMWVEG.

ZTeEPEOICOUEPN: EVWOELG PE (510 HOPLOKO
KOlL CUVTAKTLKO TUTIO OAAQ SLadopeTikd
OTEPEOXNMULKO.

ZTOLXELAKN XNMULKN avAAucn: To cUVOAO TWV
£pPYAOLWV TIOU YivovTal yLa Tov mpoaSLloplopd tng
XNHULKAG cuoTaong pog Evwong. MNeptAappavel
TNV TOLOTLKH KOlL TIOOOTLKA OTOLXELOKA ovaAuon.

ZUVTOKTLKA LOOMEPN: EVWOELG UE (Blo
HOpLaKO aAAA SLaPOPETIKO GUVTAKTLKO TUTTO.
Awokpivovtal o Loopepn aAuacidag, B€ong kal
opoAoync oelpdg.

Y

YéatavOpakeg: moAuudpofuaAdeilibeg kat
TOAUUSPOEUKETOVEG.

Ydavorpeg UAeG: e katdAANAn enefepyacia



n4 AeélAoyio opwv

UTIOpOUV VA LETATPATIOUV OF (VEG aTtO TLG OTOLEC
TIaPaoKeUAoVTaL VAATA Kal UAcHaTa.

¢

®DawoAn 1 udpouPevioAlo: n amAoloTepn
OPWHATLKI aAKOOAN. Ta LeyaAUTEPQ TTIOCA TNG
ONUEPO TIAPOOKEUATOVTAL OTIO TO TIETPEAQLO.

®Duoko agplo: piyua udpoyovavOpakwy mou
OUVUTIAPXEL UE TO TIETPEAALO KAl £XEL WG KUPLO
ouoTATIKO TOU To peBavio (CH,).

®DwroolvOeon: n clvBeon Twv
udpoyovavBpakwy ota GuTA Pe TAUTOXPOVN
napaywyn ofuyovou amnod tnv avtidpaon Tou
CO, pe to H,0 kL pe T BonBeLa tng nALaKAC
EVEPYELAG.

Dwroxnukin pUTaVon: n pUNAVON TIOU
T(POKAAELTOL OTIO TNV LETATPOTIN TPWTOYEVWY
PUTIAVTWV O SEUTEPOYEVEIC UTIO TNV ETdpaon
™N¢ nALlakng aktwvoPBoAlag.
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(MAPAPTHMA T

2XETIKEZ ATOMIKEZ MAZEZz OPIZMENQN
2TOIXEIQN T1A YINNOAOTIZMOY2

NINAKAZ 2XETIKQN ATOMIKQN MAZQN
ME TEZZEPA ZHMANTIKA WHODIA

N

Alwto 14
AvOpakag 12
ApyiAlo Al 27
Apyupog Ag 108
AcBéotio Ca 40
Baplo Ba 137
Bpwuto Br 80
Ocio S 32
lwéo 1 127
KaAlo K 39
Kaooitepog Sn 119
Mayyavio Mn 55
Mayviclo Mg 24
MOoAuB&og Pb 207
Ndrtplo Na 23
NikéAlo Ni 59
Oguyovo 0 16
Nupitio Si 28
Zidnpog Fe 56
Y&papyupog Hg 201
Yépoydvo H 1
®OopLo F 19
dwodopog P 31
XaAkog Cu 63,5
XAwpro cl 35,5
Xpwuio Cr 52
Weubdpyupog Zn 65



IXETIKEZ ATOMIKEZ MAZEX (Ar) 2TOIXEIQN
ME TEZZEPA SHMANTIKA WHOIA
H oUykpion €ywe pe Bdon to Lootomo “Cmou éxeL A =12 akplBwg

?\T:lg ‘Ovoua ZOpBoAo A ':Tpolg‘ ‘Ovoua ZOpBolo A
1 Y&poyovo H 1.008 53 lwéio | 126.9
2 ‘HAwo He 4.003 54 Zévo Xe 131.3
3 Aiblo Li 6.941 55 Kaiolo Cs 132.9
4 BnpUAAL0 Be 9.012 56 Bapto Ba 137-3
5 Boplo B 10.81 57 NavBadvio La 138.9
6 AvBpakag C 12.01 58 AnpftpLo Ce 140.1
7 Alwto N 14.01 59 Npaowodipuio Pr 140.9
8 0O&uyovo [0} 16.00 60 Neodupio Nd 144.2
9 ®Oo6pLo F 19.00 61 NpounBelo 145pm 144.9
10 Néo Ne 20.18 62 ZapdapLo Sm 150.4
11 Ndrtplo Na 22.99 63 Evpwrmnio Eu 152.0
12 Mayviolo Mg 24.31 64 FadoAivio Gd 157.3
13  ApyiAwo 65 TépBLo Th 158.9

(AAoupivio) Al 26.98 66 Avomnpooio Dy 162.5
14 nNupito Si 28.09 67 ‘OApo Ho 164.9
15 ®dwodopog P 30.97 68 EpBlo Er 167.3
16 Osio S 32.07 69 ©oUAl0 Tm 168.9
17  XAwplo cl 35.45 70 YttépBLo Yb 173.0
18 Apyo Ar 39.95 71 NoutAtio Lu 175.0
19 KadAwo K 39.10 72 Advio Hf 178.5
20 AoBéoto Ca 40.08 73 TavtaAlo Ta 180.9
21 IKAavéio Sc 44.96 74 BoAdpaduto w
22 Twavio Ti 47.88 (Touykotévio) 183.9
23  Bavadio Vv 50.94 75 Privio Re 186.2
24 Xpwuo Cr 52.00 76 ‘Ocpo Os 190.2
25 Mayyavio Mn 54.94 77 IpidLo Ir 192.2
26 Ziénpog Fe 55.85 78 NeUKOXpPLOOG Pt
27  KoPdAtio Co 58.93 (M ativa) 195.1
28  NwkéAo Ni 58.69 79 Xpuoog Au 197.0
29  XaAkog Cu 63.55 80 YSpapyuvpog Hg 200.6
30 Weubdpyupog Zn 65.39 81 OdAAo Tl 204.4
31 raAAwo Ga 69.72 82 MO6AuBSog Pb 207.2
32 Tlepupavio Ge 72.59 83 Blopou6io Bi 209.0
33  ApoevikO As 74.92 84 NoAwvio 210pg 210.0
34  Zelhvio Se 78.96 85 Actato 20AL 210.0
35 Bpwuto Br 79.90 86 Padovio 222Rn 222.0
36 Kpunto Kr 83.80 87 ®DpaykLo 23Fp 223.0
37 PouBidio Rb 85.47 88 Pasdlo 226Ra 226.0
38 Itpovtio Sr 87.62 89 AKTivio 21p¢ 227.0
39 ‘Yrtpuo Y 88.91 90 Odplo Th 232.0
40  Zipkovio Zr 91.22 91 Mpwtaktivio 31pg 231.0
41 Ni6BLo Nb 92.21 92 Oupavio V) 238.0
42  MoAuBéaivio Mo 95.94 93 MNooceldwvio BNp
43  Texvhto Tc 98.91 (Nemtouvio) 237.0
44  Poubnvio Ru 101.1 94 MAoutwvio 39y 239.1
45 P60 Rh 102.9 95 Apepikio 23Am 243.1
46 MaAAadio Rd 106.4 % Kiouplo 247Cm 247.1
47  Apyupog Ag 107.9 97 MrmupkéAlo 247k 247.1
48 Kaduwo cd 112.4 98 KaAwpopvio 2Cf 252.1
49 ‘Ivéo In 114.8 99 Aivotaivio 252Es 252.1
50 Kaooitepog Sn 118.7 100 Ddippio 7Fm 257.1
51  Avtuévio Sb 121.8 101 MevteAéBLo 5Md 256.1
52  TeAAoUpLo Te 127.6 102 NoumnéAto %No 259.1

103 Awpévaolo 22 260.1
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OEMEAIQAH METEOH KAl MONAAE2
NOAAANAAZIA KAl YIIONOAANANAAZIA MONAAQN



Méye0Bog

Mnkog
Mala
Xpovog

Oeppokpacia

Nocotnta
ouolog

Nocotnta
NAEKTPLOHOU

Dwtewvn loxug

NpoBepa
Mega-
kilo-

deci-
centi-

milli-
micro-
nano-

pico-

M2

ZupBolo
povadag

Ovopaoia
povasdog

MHETPO
XLALOypappo
S6eutepOAento
KEABLV
HOA
OUTEP

KOVTEAQ

Ixéon MeE TN
Baowkn povasda

10°

10°
10*
102
103
10°
107

102

Zuupolio
povasdog

kg

mol

cd

Napadeypa
1Mm = 10°m

1km = 10°m
1dm =10'm

1cm = 102m

Imm =103m

1pm = 10°m

1nm =10°m

1pm =10"?m
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