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. KEGAAAIO 2 YAPOTONANGPAKES

OL o amAEg 0QYAVIRES EVAIOELS AOTEAOUVTOL LOVO amtd dvBoara
%o VOEOYGVO %o ovopdlovian vdgoyovavlgaxes. Avdloya ue ™ do-
un %o TG YNUKES LOLGTNTES TOUG, OL VOQOYOVAVOQOMES YwEITOVTOL OF
TOELC UEYALeS ouddeg:
® TOUG OQEOUEVOUS VOQOYOVAVORUKES (OARAVLOL KO HURAOOARAVLQL),
® Toug andEeoTovg Vdpoyovdavlpanes (Tm.y. alrévia, oAradiévia,

olniviar)
Aol
® TOUG 0LPMUATIROVGS VOQOYOVAVOQOXES.

2.1 AAkdvia - Mgbdavio

2.1.1 Tevika

Alxdvio. ovoudfovratr ov dxu-
%nAoL 0QeoUEVOL VOQOYOVAVOQUKES:

Q ® axvxrhol, ylati £Xouv avolxTy av-
Q O Boaxiny) aivoida, nou

® %0QEOUEVOL, YLOTl TOL dtouc dv-

Booara Twv pogiwv Toug ouvdEo-

Q viow UETaEU Toug pe omAovg de-

ouovg.

To mpwto uéhog g oeLpds eivar

10 peBdavio (CHy), to omoio eivon

O B. AiBévio OUYYOOVMS ROL 1) TTLO CITAY] OQYOVLXT

€vimon. Zto ueddvio ta t€ooepa dto-

Q uo vdpoyovov meQLidilovv opot-

Q Suoa To ATopo AvOpARA, LE AITO-

TEAEOUOL VO OYNUOTICETAL EVOL HOVO-

Q vino teTpdedpo (ewdva 2.1a). Zto
Q TeTAEdQ0 QWTO TO GTOUO TOU Gv-

a. Me6dvio

Eixéva 2.1 Boaxa Poloretal 0To REVIQO, EVA TAL
Toiodtdotara povréra uebaviou T€00€Q0 ATOUA TOU VOQOYSVOU OTLG
kat atbaviou

NOQUPEC TOV.

To dhha pén g oeLpds (owdAoyN OELRA TV AAROVINDY) TEOXU-
TTOUV OTT6 TO UEBAVLO UE TEOOHN®N UlaS 1] TEQLOOGTEQMV UeBULEVO-
nadwv (-CH,-) zauL €xouv %atd OUVETELD YEVIRO LOQLOXO TUTO
(C.M.T.) C,Hy, ;. 2115 evidOELS UTEG TO. dToua Tov dvBpaxa elvan
ouvdedeuéva netaEl toug pe armholc dEOUOUS RO OYNUATICOVV €v-
BUyooupues M donhadiouéveg avBponinég ahvoideg, evad ta dToua
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YAPOTONANOPAKEY KEDAAAIO 2

OV VOQEOYGVOU HOAUTTOUV TOUS VIOAOLTOVS ehevBepoug deouoig
TOV 0TOUMV TV AvBgoxa.

Zrov wivara 2.1 divoviol To ovEuaTo o oL YNUKoL THITOL TWV KO-
TOTEQWV UEADV TV odrnavimv ue gvBuygouun avBoorny aivoida.

MNivakag 2.1

Xnuixol THTOL %Ol OVOUOTA TWV RATWTEQWV
evBvyapumV aAraviony

ApiBudg at6pwy | gy 1 3T, Ovopa | 2NHeio
avepaka Bpaopou (°C)
1 CH, |CH, uedavio -161,7
2 C,Hg | CH3—CHjs aibdavio -88,6
3 CsHg | CHs—CH,—CHjg TIPOTIAVIO -42,2
4 C4H1o | CH3-CH,—CH,—CHs Boutdvio -0,5
5 CsHys | CH3-CH,—CH,-CH,—CHjs | mevtdvio 36,5

2.1.2 NMpoéAeuon - Napaywyn

Toa akrdvia eivon evpémg dradedouéva otn gion:

® To modta péEAN Twv ahraviwy, e TEWTO T0 uebavio,
VITAQYOVV OTa ALEQLOL TTOU TN YALoVY Tl T yn €ite oto-
dvvapa (yora€oo | guowd agplo) elte poll ue to me-
toéhowo. To peBavio Poloreton emiong xnaw og didgpoga
ahha a€pLa xovoLaL, 0TS VL YLoL TAQAELY UM TO PO~
TAEQLO, TO OEQLO TOANG %O TO PLOAEQLO.

® To peoaio xoL To aveTeQa UEAN TV olraviov Poioxo-

; ) ) Eikéva 2.2

VIO O€ UEYAAO TOOOOTO OTO TETREAALO. To pebdvio undp-
XEL 0Ta agpla rmou
a / . i Byaivouwv uagi ue
VO 0QUARTA, OTtmG lval Yo TapddeLrypa o otoxneitme. 70 MeTPEAQIO

® To avdTtaTo UEA TWV AAROVIMV CUVAVIMVTOL OE OQLOUE-
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To @uOIKG agplo oxnuUaTioTnKe (Orwg Kat

Duo®o AEQLO OVOUALETOL TO ALEQLO TTOV TT1)-

10 MEeTpéAaLo) e T MdpPodo ndpa moA-  YALEL oo ) Y1 elte awtodUvaua eite woli pe
Awv XTIV TG 10TOPIAS TG YIS KAl 1o meTeéhouo ®ou TEQLEYEL UeBAVIO Og Tooo-

OUCOWPEUTNKE OE UMOYEIOUG YEWAOYL-
KOUG OXnuatiouous, Ta kotrdouara (Kot

010 Avw ond 75%. To Quowrnd agpLo xonot-

Tdopara puokouU agpiou Ij METpeAaiou HOTTOLE(TOL ONUEQQ. E(TE M RAVOLUO YLOL TNV K-

54

VNOT TOV OUTOXLVHTOV, TNV TTapaymyr) Opuo-
TNTAG RO NAEXTOWHNG EVEQYELAS E(TE WC TEWTN VAN OTN YUKy PLo-
UNYOVEDL YLOL TNV TTAQAYMYT] YNULRDV TOOTOVIMV.

Broaggro ovoudteton to a€pLlo mov oYNUATICETOL ®OTd TV OVOoLE-
6Pl (xwolg agpa) amoovvheon 0QYOVIROV ROTOAOITWVY (ELRGVAL
2.3). Qg mowteg VAES XONOLUOTOLOUVTOL (uTLrd 1 Cmwrd aroQipuar-
TaL, OIS EIVOL TOL TTEQLTTAOUTO THMV, TOL RATAAOLITOL PUTMV 1] TOL OROV-
widLa, Tov amotelotv ) fropdla. H Brondla, pakli ue 1o foxtnoidio
7oV TEOROAOUV TV amoovvleon (Couwon), Tomobeteitan o €1dmd
autdrheloto. doyeia, omov dieEdyovrar ot PLoynurés avitdQdoeLg
(Cuuwoerg) amovaoio a€Qa. AUTES OL avVTLOQAOELS TOOYLOTOTTOLOVVTOL
arntd to Parteidia pe TV TEYN TOV 0QYOVIXMV RATOAOITTWV XL TTaL-
odyovTal g TEOIOVTO TO PLO0EQLO %ol €va OTEQES VUTTOAELUUA, TO
omoto elvar noatdAinro yia Aimoaoua. To Pflroagplo megLéyel mg xugLa
ovototnd uebdvio (55-65%) nan doEeidro tov dvBpaxa (~40%).
To BroagpLo yonomomotetor ojuepa oe dudpopes ywees (Ivdia, Ki-
va, Kopéa, Aueguny xow Evpdmn) mg #aioo ®ivntiotmy unyovay,
Yo TV TToQoywyy 0eouiTTOS Ko NAERTQLNNG EVEQYELAC.

To ueBdvio mapdyetor ue ®AOOUOTIRYG ATéoTaEn amd Ta agoLa
pelypota, oto omoiol VITAQYEL OE LROVOTTOTLRG TTOOO0OTO, OTTMG EIVAL
Yo TORAdELYUO TO PUOLKO OLEQLO, TO BLOOEQLO RO TOL OTTOLEQLOL TMV
dwliotnpimv werpelatov.

H&oHER i
CYT oy Iﬂ

= Toogt ——

Arapalupa
r Bacing sy
I3 1 F.H.Hﬁmq_tl-lnp-'. = .....EI:IE.
T "F-:I Zhpcan .
e Kin s
i e * om g
Aandabeimn

Eikova 2.3
Mapaywyn kat xprioelg PBloagpiou



YAPOTONANOPAKEY KEDAAAIO 2

2.1.3 ®uoIkEG 1I810TNTEG

To téooepa mpwta wéEAN Twv alravinv, dMhad to puebddavio, to
afdvio, TO TEOTAVLO ®aL Ta Poutdvia, eival og ouvOnreg TeQLPAA-
hovtog agoua, dypowua xow doopa. EmmAéov 1o peBdavio eivar non
ehopEUTEQO Ao TOV QEQQL.

Ta. emdpeva 0ddexno uéln, Mhadn Ta mevidvia, ta eEAvia néyoL
rnow o denaeEdvia, elvar o ouvOreg meQRAMAOVTOS VYQA ue oowr
Beviivng, evo ta avatepa UEM (OERAETTAVLOL ®Ow TTAV®) EIVOL OTEQEC.

To onueio foaopnot (0.8.) »ow to onueto TENS (0.1.), raBdG ®o
1 TURVETNTO TOV OARAVIOV, AVEAVOVTOL PE THY OENOT TNG LOQLOXNG
wacoag toug (mivaxag 2.1). Ztig tooueQelc evoeLg mov €xouvy (dia po-
ot} WAl 1o 0.f3. ro TO O.T. UELDVOVTOL 600 TEQLOOOTEQO dLonAal-
douévo elvar to alndavio (mivanrag 2.2).

To alxrdvia glvor gvdidiuta oTovg opyavirovs dahites (aArod-
Aec, aB€peg, yhwpoueddavia xth.) now dvodidiuto oTo VEQO.

Mivakag 2.2

Xnuixol THTOL %O OVOUOTA TWV KATMTEQWY LOOUEQMV OARAVIOV

ApIBpAG aTépwv ’ ]
Gvepaka M.T. 2T. Ovopa a. B. (C)

CH;-CH-CH; 2-eBUAO-TIPOTIAVIO
|

| l0OBOUTAVIO 12
CHs L

CH3—CH2—CH2—CH3 BOUTdVlO -0,5

CH;
CH3—(|3—CH3 2,2-01eBuho-ipomdvio
I

CH;

5 C5H12 CH3_CH_CH2_CH3 Z'HSGU}\O'BOUTdVlO
éH 1} LoOTEVTAVIo
3

28

CH3—CH2—CH2—CH2—CH3 I'[EVTdVlO 36,5
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H murvémta tov vypov alxoaviov eivor pureo-
teon omtd 1 g/cm3. Emouévmg ta vypd alxdvia eivor
ehaeutega and to vepd nat pe dedouévo St Oev
avoueLyviovtoL W avtd, otav plyvovial oty 8ahao-
o0 1] OTIS MUVES, ETTAEOUV 1AL dNUOVQOYOUV TLS TTE-
toehaonAideg. To hemtd otpdua (pLip) Sumg Tov

Eikéva 2.4 meteeralov oy empdvelo g Odhaocoag eival
Kar}c:%rpocpmﬁ dpdon netpeda- g SLATEQUOTO OIS TOV ATUOOPOLQLXG 0EQT %Ol TO
oKNAIdag

o&vydvo. “Etot ot ogyaviopol mov folioxovror xdtm
o6 TV eTpehaornAida dev TEOPOSOTOUVTAL UE TO TOAITLIO YLOL T
Con oEuydvo roauw meBaivouy.

2.1.4 XnuIkEg 1810TNTEG
Eéartiag Z’/?\’C(@Pdveldc To aldvia, og ovvijfelc ouvvOrreg, eivar adpaveic
TouG 1A avia xapa- ~ ~ z , ¢ 2 2
m;l'OTnKav Kal w)é ﬁa_ EVWOELS KL OVTLOQOUV UOVO e TTOMD dQUOTIXES EVAITELS 1)
papiveg and o Adauwviké  ®ATW At TOM EVIOVES OUVONKEG.
S (Ehl s, o @ O omovdaudTees avIdQAOoELS TV aAxaviny elvar 1

aiver «ukpr) ouyyévela» B > ;
""""""""""""""""""""""""""""" ahoydvmon, n Tuedluon xat N 1xavon.

1. AAoydvwon

Kartd mv emidoaon yrwotov (Cly) 1 fooutov (Br,) oto pebdvio
o€ dudyuto nAard pug aviradiotavror diadoynd, 1o €va uetd to
ahho, Ta dtoua vOQOYSVOU Tov Uebaviov xol ToQdyetal Evo Pelypo
ue Oudpopa ahoyovo-ueddvia:

CH, + Cl, - CH;Cl + H(], yhwooueBdvio
CH;CI + Cl, - CH,Cl, + HC], duyhmooueBdvio
CH,CI, + Cl, - CHCIl; + HCl, ToLyAwooueBavio
CHCI; + Cl, - CCl, + H(, TeTpayAmpooueddvio

H ahoydvwon tov peBaviov de ylvetow oto 0r0TAOL, VM OTO
dmheto nhord eug oynuatitetan dvipaxag (cbBain):

CH, + 2Cl, - C + 4HCI
alBdin

‘Ouota pe TV ahoySvmwon Tou pebaviov TEoryUaToToLETOL KOl 1)
ahoydvmon twv dAwv akroviov. “Etol og dudyuto gpwg 1 og Beppo-
rnoaota 250-400 °C ta aixndvio LeTOTEETOVTOL, Tapovaio yhweiov 1
Booulov, o€ puelypota Tmv aviiotorywy oAOYOVO-TToQOYMYMYV.
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YAPOTONANOPAKEY KEDAAAIO 2

2. MupodAuon

Katd wm 0épuavon twv vdpoyovavBodrwv ot Ogppongooieg
vymArotepeg tov 400 °C emruyydveton 1 SLAOTOON TOVUG O (WUQOTE-
ovg vdpoyovdavBpaxes. To patvouevo autd ovoudietal Tuedivon
(Moo dud Tov TVEABg) 1 BepuLny} dLAOTOLON KOL XONOLUOTOLELTOL K-
olwg oty meTeehainy frounyavio yio v mooaywyn fevivadv 1 ai-
Beviov amd Papid mheovdalovra xhdouata TETEEANLOV.

Mo ovyxenpuéva, ratd v TuEOAVoN oL avOpaKIRES aAvoidEg
TV vdgoyovavlpdnwv draomdvial og dudpopeg BEELS, ue amoTE-
Aeoua vo oynuotiCeton Helypo »0QEOUEVMV ROl AROQECTMV VOQOYO-
vavOpdurwv ue wxrotepes avlpaxrinés alvoides. Qg mapdderyna
umopet va avogepdel | wupdivon tov Povtaviov mwov odnyel oto
OYNUOTLOUS TEOOAQMV TEOTOVIWV:

—-CH;-CH=CH,+CH,
TEOTEVLO uebdvio

CH,~CH,~CH,-CH, —00-600°¢

—>CH2 = CHZ + CH3—CH3
aBévio afdvio
Idwalovoa mepimtmwon mupdivong amoterel To uebdvio, To omoto
TEQLEYEL £Vl LOVO dtopo dvBgoxra ot ouvenng de Ba €mpeme va mu-
pohvetat. ‘Otav to pueddvio extedel oe ouvBineg mupdivong (vym-
Aéc Bepuorpaoieg), uetatpémetar o€ dvBgona xnat vdQOYOVo 1j odi-
Vo ®ow vdQOYAGVO, avaloya e TG ouVONKEG:
CH,—2“—» C+2H, 2CH,—*“—» CH=CH+3H,

aBdin abivio

O mogamdavo dvo péBodor Polorouv Prounyoaving epaouoyn oty
Toaywyn abding xow abuviov.

3. Kauon

H nojon amotehel (a0onTELOTIRG YVOQLOUO TV 0Q-  -wovvvvvveeos S— po—
YOV EVOOEDY. Q¢ ®owon 0piletal 1 TayvtaTy avti- g’ﬂggﬂ if]pag'%agz,‘fr‘]ﬁ
dp0on wag ogyovIrIig EVeong (RaoLo) Ue T0 OEVYOVO, e aviidpaonc
o€ VYNAES BeQUORQAOTES, LE TOUTOYQOVY TTOQOYWYT] BEQ- s
uotnTog.

H avtidpaon g xaong moayuatomoLeitor ot phdyo »o Yo T6-

00 (EOVI%O drdotnua 600 Bol VITAEYOUV TO avTLOQMVTA (ROUGLUO KO
0&vydvo) oty amaaltnT) avoloyio. AvAAoya Le TV TOCGTNTO TOV
OEUYGVOU %O TOL TTQOIOVTOL TTOV OYNUOTICOVTOL ®aTd TV ROHOM, dLoi-

rplvouue dvo idn ravong, ™v Télera (FTAON) 1oL TNV 0TEAT] ®AVOT). =



KEQAAAIO 2 |

YAPOT'ONANGOPAKEX

Av 10 0EUYOVO ETTAOUEL HOL TA TEOLGVTOL TTOV OYNUATICOVTOL ROTA
™mv xavon eivon To dtoEeidio Tov avBpaxra (CO,) now To veEd, dnia-
O ovotatirnd mov dev raityovral AAho, TOTE M ®oor AEyeTou TEAELD

(TMieng).

AvtiBeTa, av 10 05uyovo dev emaprel xan 0TO TEOIGVTOL TG ®otv-
ONG VITAQYOUV EVAIOELS TTOV UWTOQOUV VA ®OoUV, GTmg ival yiol Ta-
odderyno n awBdin, to pwovoEeidio tov dvBpaxa (CO), to aubivio
(CH=CH), ov akrodhreg, n uebovainy (HCH=0) xth., téte M navon
ovopdCetat ateAic.

Kotd ovvémeia oty téhela xavon oynuaticovior uévo CO, xo

H,0:

Eikéva 2.5

2TOV KQrvo TOU TOLydpou EXOUV
evroroBel reploooTePEG arod
1.300 3lQPOPETIKEG OPYAVIKES
evwoetg, rou eivat npoidvra
areAous kauong

CHyy i+

CH, + 20, - CO, + 2H,0

Ntlo, L vCO+(v+1H0

Avtifeto omv atehj ®oion oynuoTiCoviol TOAD
TEQLOOATEQES EVAIOELS TOV dvBpaxa (m.y. C, CO, CO,
uth.) naw HyO. Q¢ mopdderypo pmogel vo avopeBbet
N oteMS ®ovon Tou pebaviov mEOg UOvoEEdLO TOv
avBpoxa:

2CH, + 30, - 2CO + 4H,0O

H »oion umopel Spmg va yivel now eheyyouevn ue
O%OTO TV TAQOYWYY OUYREXUQLUEVMV TQOIOVIMV.
“Etol, yia mopdderyuo, 1o uebdvio oe wordAnheg
OuvVONRES UTOQEL VO ROEL LEQLRMS TTEOS cBivio 1| auL-
0din.

Znueiwon: A&iCel va avapepBei 6Tt To oo g BepudtnTag rNou

Metpoxnueia =

arteAeuBepwvetal katd tnv nArjpn kavon 1 mol kau-
oluou ovoudletat Bepudtnta kauong. H Bepudtnta
kauong tou uebaviou avépxetat oe 803 kj/mol. To
mood autd eivat oxetika ueydAo kat yi’ autd to ue-
6dvio xpnowuoroteital weg rnyn evépyelag.

To odrdvia xONOLWOTOLOUVTOL RVQIWS MG RAVOLUA, WG Al-

NeTpédato - Xnueia TOVTLRA RO WG TTQWTES VAES YLOL TNV TTAQOLYWYT] TETQOY T UMDV

TEOIOVTMV AL PAQUAHMV.
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Ewdndtepa to uebavio yonoipomoteiton mg:

® yavowno. Elvouw to ®iglo ovotatind o dudgopa aépLa ®avol-
uo (QuoLnd 0€QLo, 0€QLO TTOANG, PWTAEQLO, PLOAEQLO KTA.), TO
oot YONOLUWOTOLOVVTOL VLo TV TTOQOYmYH BeoudtnTag ®ou
NAEXTOLRNG EVEQYELOS 1] YLOL TNV %IVION QUTOXLVITWV.

® TEOTI VAN YLO TNV TAQAY WYY TETQOYNUKDV TOOIOVIWYV, GTTWS
elvaw m awBain, to vdEOYSVO, To Aubivio, To abévio, N aupwvio,
1N ovola, 1 ueBavoin, n ueBavain, didpopa yAwooueBdvio ®TA.

2.2 AAkévia - A1I6évio

2.2.1 l'evikd

To aAxévia meQLEYouv 0to UAELo Toug dvo dropa vOQOYSVOU At-
yotepa and to. alndvia xow ovvendg €xovv I.M.T. CH,,. Ta dvo
dropa v8EOYGVOU apOLQOVVTAL ATt YELTOVIXD ATOUO AvOQoxa KoL
oymuotiCeton o SmASg deouds ueTaEl Tmv atéumv dvBpaxo wg eEng:

HH
I

-C-C- — -C=C-
. (.

Enewdn ta olnévia mepLéyouvv oto uopLd tovg €vo duthd deoud
(>C=C<), ®otatdooovVTalL OTOVS OXOQECTOVS VOQOYOVAVOQUKEG.
Suverig T alrévia elval ardpeotol vdQoYovAvOpaxes ue €va Ot-
7thG deouo wouw Exovv I'M.T. C,H,, ue v=2.

T v ovouaoio twv alxeviov Préne evomra 1.4. Ztov mivara 2.3
OIVOVTOU TOL OVOUOLTOL XOL OL XN K0T TUTTOL TV TTOWTWY UEAMDV TS OELRAS.

Mivakag 2.3

XNurot THTOL ROl OVOUOLTOL TOV ROTWTEQWV AAREVIOV

Api6udg aTopwv " .
évBpaxa M.T. 2T Ovopa 0.8.(°C)

2 CQH4 CH2:CH2 alfévio -102,4

3 CsHg | CH,=CH-CH;4 TIPOTIEVIO -47,7
CH,=CH-CH,—CHg | 1-Boutévio -6,5

4 CsHg | CH3;—CH=CH-CHj | 2-Boutévio (cis) 37

CH,= Cl)—C Hs 2-ubulo-riporévio | -6,6

CH,
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2.2.2 MNMpoéAeuon

Ze avtiBeon pe ta olndvia, to aixévio dev amavtovy eleviBepa
ot @UoN, apov eival dQAOTKES EVIOELS AOY®m TOU duthov Oeopov
IOV TEQLEYOVY OTO UOPLO TOVG.

Muxpd ood TV OAREVIMV CUVAVIMVTAL OTA TEOIOVTO TUQOAV-
ONgG TV ®AOOUATMV TOV TETOEAAIOV %Al 0TV TTLOOC.

2.2.3 Napaokeuég

O duthdg deouds Tmv alneviov oynuotiCetal ®uime pe avtded-
OELg OTTOOTOONG RO TUQOAVONG. Q¢ TEMTES VAES OTIS avTdQAOELS
ATGOTOONG YONOLUOTOLOUVVTOL HVQIWS AAROOAES GAAA nOL OAXUVAQL-
Aoyovidia, evd otig avidedoels TUEOAUONG YOTOLUOTOLOVVTAL O~
©AVLIOL 1] UEYHOTO QUTAIV.

Iogddetyua:

Me B€puavon mg abavoing (cwbBvini} alrodhn), mapovoio
alovpivag (Al,O3) § murvol Beurov og€og (H,SO,) g nataiv,
QITOOTATOL VA LGELO VEQOU O TTALQAYETOL OLOEVLO:

(|:H2—§H2%> CH,=CH,+H,0

H OH
aBovoin

2.2.4 ®UOIKEG 1I810TNTEG

To aAxévio Taovotdlovv avaloyes QUOLKES LOLOTNTES UE TO Oh-
navio. ITo ovynexnopéva:

® To tolo TEWTO UEAT TNG OELQAS UEYOL ROL TA BOVTEVLOL EIVOL QLE-
oua, T peoaia (Cs — Cyy) givar vypd ®o To avaTeQ OTEQEC.

® To 0.p. Toug avEdvetal pe v avEnon g HoLOS TOUg Ud-
Cag o elvan yuo ToL Leoaior ®o ToL OVATEQA UEAN ALYO YOLUNAG-
T€QO aTtS TO O.f. TV avtioToywv aixaviov (tivarag 2.3).

® Eivol evdudivta 0Tovg 0Qyavirous SLAUTES, evad eivar adid-
Auta 0to veQo.



YAPOTONANOPAKEY KEDAAAIO 2

2.2.5 XnuIkEg 1810TNTEG

To ahxévia, o aviiBeon pe ta olndvia, eivol dQUOTIRES EVIIOELS
Aoy tov duwhov deopol mov meQLEXoLVY. Ol OoVdALGTEQES aVTL-
0pd0eLg TV OAxeVIOV ival avildEAoeLs TEOoONHNG, TTOAVUEQLOUOU
7nouw *oonge.

1. Avmidpdoeig mMPoodnRkng

2116 avTldQAoeLS QVTES OLOOTTATOL O £VOS Ao Toug OU0 OUOLOTTO-
Mxrovg deopovc ot oto drouo Tov dvBoaxo umopel va ouvdefouvv
dtoua 1 ouddES aTGUMV CUUPMVO UE TO OYXUAL:

>C=C< +A-B - >C|—C|<
A B

To poawvdpevo owtd ovoudtetor avoedmon Tov dwhov deopov,
eV oL avtdEAoeLs ovoudtovral avTidedoels mEoodxng.

Me té€tolov eldovg avidpdoelg TEOoH KNS Tal AAREVLL UTOQOUV
va tpoohdfouvv vdgoyovo (H,, H-H), ahoyodva (X,, X-X), vdparo-
yova (H-X), vepo (H,O, H-OH) »ou Sudigpopeg dAleg EVAOOELS %aL VO
ddoovv TEOIGVTO TEOTHNANG.

a. TlgooBnxn vogoysvov: H mpoobiixn vdpoydvou ovoudeton
VOQOYOVWET) KOL TOOYUOTOTTOLE (T TTOQOVOIOL KATAAVTMV, YLaL
mopdderyno virehiov (Ni), oe Bepuonpaocio meQLBdAovTOS.

CHZZCHZ + H2 — C|H2_C|H2 (CH3—CH3)
alBévio H H aLfdvio
B. IIpooO1xn ahoyovov (Cl, 1 Br,):

CH2=CH2 + Brz - CHZ_CHZ (CHzBr—CHzBr)
[ I
aBEvio Br Br 1,2-0ipoouocaiBdvio
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Enedn) ta diBpouoaikdvia rrou Aau-
Bavovrat ue v npoobrikn &xouv
eAauwdn xapaktipa, ta aikévia
ovoudotnkav Kat oAepiveg amd Tto
Aatviké «oleum fio», mou onuaivet
«ylvouat érato».

H nogomdvo avtidpaon mpoodnxng Pooud-
OU YONOLUEVEL YLOL TNV AVIYVEVGT) TOV OLTTAOD de-
opov. H 9mooEn tov dimhot deopot aviyveletol
até TOV OUTOYQWUATLOUS TOU %OOTOVEQUOQOU
drahiporog tov Pfoouiov, dtav meootiBeTon O
olrévio.

y. IIgoa0nxn voparoydvov (HCL, HBr »ar HI): Kotd v mtpo-
oxn evaooewy tov Timov A-B (6mov A drapopetind oo To
B), 6mng o vdparoydva (H-X) xou to vepd (H-OH), oto di-
LG deoUS 0QLOUEVOV OArEVIMV, uToQel BemonTirnd va TEo-
®OYPovv dU0 dLopoETINd TROTOVTAL.

THogddetyua:

Kard v mpootixn HCl og mpomévio mpoximrovy 1o 2-}Awo-
TEOTAVLO % TO 1-¥AmEOTEOTAVLO:

CH3CH= CHZ + H- Cl -

= CH3C|H_|CH2 TTpoidv

Cl H Markovnikov
2-yMDQOTQOTTAVLO
- CH3(|3H—(|:H2

H Cl
1-yAwpomomdvio

Anté o 1880 Spmg eivar yvmotd ot Aaufdvetal wg mtoi-
Ov 0¢ oM peydlo moo00Té To 2-yAmEomeomdvio. Me
ahho AGyLaL, To dTouo Tov VOPOYGVOU TN YaiveEL ®OTd. TQO-
T{uMom oTo dTouo Tov AvBpaxa TV JLTAOT dEOUOD 1E To
EQLOOOTEQX VOQOYOVA, INADT, KATA TO OV AEYOUE-
VO, «0 TAOUOL0g Yivetal mhovoldtepog». H mapatnonon
outy elvan yvooty ofjuepa og ®avovas Markovnikov:
Katd Ty mpoabijxn vogaloyovwv og dtwAovs deouovs o
dTouo Tov VOQOYIVOU EVAVETAL UE TO dTOouOo TOv dvlgaxa
TOV OLTAOU OE0UOU TOV PEQEL T TEQLOGATEQA VOQOYOVA. (0
TA0UO10G YiveETaL TAOVOLOTEQOS).
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2. NoAupepiopog

Ewdun mepimtmon twv avidpdosmv mpoothiung amotehel o Tolv-
UEQLOUOS TV oAreVimV, ®aTd TOV 0Tolo TOAD udoLa Tov {dov oh-
®EVIOU (LOVOEQES) €VAVOVTOL UETAEY TOVUS, Qo TTEONYOUUEVIG
avoiEel o dmAGg deoude, oymuatitovrag £€tol ToA ueyatvtepa ud-

KEBAAAIO 2

oL, TOL TTOAVILEQT).

Hogddetyua:

afévio TTOAVOLOEVLIO

Me molupeoLopd Tov oubeviov Aaufdvetal To TOAVALBEVLO:

v(CH,=CH,) - -CH,-CH,~ CH,—CH,~ CH,—CH,- ... v-op€g

3. Kauon

To alnévia, ommg ®ow GAoL oL dAoL VdEOYOVAVOQUXES, ROlYOVTOL
Bepuarvioueva oe mepiooela agpa xou mapéyovv CO, wouw H,O:

C,H,, + 3v/20, —vCO, + vH,0

Hogddetyua: CH,=CH, + 30, - 2CO, + 2H,0

2.2.6 Xpnoeig

To aArEVLO YONOLWOTOLOVVTOL G TEWTES VAES OTN
MUY Broumyavic yuo TV TOQOOXEVY TAQA TOAMDY
VMRAV, 0TS TAAOTIRMDV, VEAVOLUOY VANV, OLQaVEL-
@V, SLAAVTAOV, ATOQQUITUVTLXMY KTA.

Ewdwn yonon Poloxel 1o aubBévio raw oty teyvnT)
weluavon Tov @EOUT®MY (E0TEQLOOEDWYV, UTAVAVHOV
%TA.).

Eikdva 2.6

To abévio xpnouortoleitat
yia mv texvnt) wpiuavon
TWV Unavavwy
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MNivakag 2.4

Merpoxnuikd pe mpwtn UAn o aiBévio

CVTEET TR, TALTTIKES CUKOAES,

ROLIECTEPIKES IVEL, TG,

ROMECTEPICES PTITIVES, £ifin ouamg piaTs,

FPraTe Aatis, AT TIKES (PUTAES Y1

UYL PpEvTY binf wm yahao
moasbvLn

) OZKOE
it it rohupeatépac (PVA)
N »

ﬂl&cﬂﬂ —a DULATES

wbhdevoleiing | ww-—

NH‘*M
zr/ !
Prvushoybapidg ' STUREVIO
modufiveadoy o pidu (PYVC) SBS wmovtoon TOADGTUREVID
S, LT AT, S,

TIRETTapES, OIS,

O VES THIELTS, s,

EOTEFKELAOTIRD Lkl TAEKTPRAITIRIE Eif).

LTk TpoiinT
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Mivakag 2.5
MNeTpoxnpiEa PE MPpWTH OAN TO MREOMEVIO

KOUPTIVES, Exduem),
ke, TOMETCOpPIES,
Eviuon) iveg avroymc.
KOV 0T Sahivneg
IKPUAIKES TVES /

Y

withow QKETOV)

T UAOVETRLALD ‘\ /’
‘M"-\.
.H'H.
"'\.Hx
- 3 s = .
TAUKEPIYE . f,f MAESTYRAILS
-‘-.\___.-\-. Hx"'\-\. .-_.-'"' -.-.__‘.
moAnopEtivas - ——— .| TOAUECSTERESD
F_ﬂ’f ™
"_.-"'- "'\-.‘-
MORMTOTEVLO FUTALIR LOORPEVIOD
ROV,
HAOTIKES PULhEeg
AL 0 oAV TOAEOTPEVIO
CUGKEDETL TPy, '
FEPATIALY AL L WF'“H':'J-F-'; KECMITOR O
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2.3 AAkivia - Ai6ivio
2.3.1 l'evikd

Toa alxivia TeQLExovv 0To UGELO Toug OU0 dtoua VOQOYSVOU Al-
votEQQ Ol Tl ahrévia vow ovvendg €xovv .M. T. C,H,,,. Ta dvo
dtoua vOEOYGVOU OPALEOVVTAL 0TS TOL ATOUO. dvBora ToU OLTAOU
deonov xnal oynuatiCeton LeToEV Toug 0 TEUTAGS de0UOS wg eENG:

A
C=C- — » -C=C-

Enewdn ta alxivia weplé€youv 0to nopLd Toug €vav Touthd deoud
(-C=C-), ®ataTdooovVIoL 0TOUS arGEEOTOVS VdQOYOVAvOQaneS. Zvu-
VETMS TOL aAxivia Elvan anoQeoTolL vOROYOVAVOQOrES UE EVOLV TOLITAD
deoud now €xovv ILM.T. C,H,,, ue v=2.

TN v ovopaoia twv alxwviov PAEre evomra 1.4.

2.3.2 MNpoéAeuon - NMapaywyn

Ta ahxivio givor dpooTnés evairoelg eEantiog Tov ToLTAoy deouov
Toug now de ovvavtwvrow elevBepo ot guon. To mpwto HEAOg g
ogLRdg, To afivio (oxeTVAEVLO), TTOU elvol %ol TO OTOVOALOTEQO,
oynuatiCetan ®otd ™V ated ravon tov puebaviov xot og dLdpoeEeg
avtLdQAOELS TUQOAVOTC.

H mvpdlvon oe rhdopata metpehaiov yivetar og moll VYPmAEg
Bepuonpaoteg nan o€ wOA) wrEovs xeovouc. To xhdouo retpehaiov

..................... Pexdletal wéoa oe avudQaotioa, ot Beguoxpaoic

Mupoaépio: 1o aépio peiy-  3.000-4.000 °C yua yLhootd Tov devteQoiémtov, omdte

ua rou napdyetat and m

dadikaoia nupoAuong. , , . .
.................... ua TeQLEYEL cubivio o€ moc00T6 14% meplmov.

hoppaveton €va agplo (muoaépro). To agplo owtd uely-

2.3.3 DUOIKEG 1810TNTEG

Ze nabapn rardotaon to abivio eivar agplo ayxowuo, eAapU-
TEQO NG TOV a€Ea, UE EUYAQLOTY MUEmdLd aB€pa, oL ®olyeTo

.................... OTOV 0l€QQL e ULoL POTELVT] Aapren] pAdya. Ze avtiBeon

H tuxdv duodpeotn uupw- . . . . .
816 Tou aBviou opeierar W€ TO aBAVLO xaw To aBEvio, To auBivio drahveTan Alyo

otG  mpoousiEgl  Tou,  OTO VEQO, VA Elval EVOLAAVTO OTNY OxeETOVT. Me Tov aé-

onwg eivat to udpobelo

(H=S), n pwopivn (PH3) KTA. .
-------------------- EXQNUTLXO UELYUOL.

oa xan og avahoyies 3-70% 1o aubivio oynuotiCet oD
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To auBivio elvon Bepuind aotabig €vmon, 1 omoia o€ VYMAES mLé-
oelg OLooTdToL EVROAOL OTa, OTOLYELD TG, AvOpOXO %ol VOQOYOVO. Xe
dudhvpa anetovng oumg | wg uelypa pue ahho adoaviy agolo (T.y.
dCwto) umoel va mogapeivel otabepd oe mEoels uéyol xan 15 bar.
'V ot 10 AGYyo yLa TV 0OQOAY UETAPOQC TOU YONOLUOTOLOUVTOL
@Laheg pe dtdivua auBLviov og axreTOV TOV EIVOL TQOCQOPNUEVO O
0N oTEREA UALaL.

2.3.4 XnuIkég 1810TNTEG

Toa aixivia elvor dQOOTIKES evioeEll AOY®w TOv TOUTAOU deouor
ov meELEyouvv. Ot omovdondtepes avilOQATELS TMV OAXLVIOV Elvol
avtddoeLg TEOoOHUNG, TOAMUEQLOUOU RO ROVONC.

1. Avnidpdoeig mpoodnkng

‘Ontowg 0 UTAOg dEOUOS TV AAREVIOV, ETOL ®OL O TOLITAGS OEOUAS
TV oAwviov doomdton oxeTmd evrola (avopBdvetal) xar divel
TEOIOVTA TEOooBN®Ne. O oYNUATIOUSS TV TEOTOVTWY 0XOAOVBEL TOV
xnavova tov Markovnikov. H avépBmwon Spuwg tou touthot deopo yi-
vetan o d¥o oTadia, TEWMTO 0€ SUTAS ®al UeTd o€ amho deouod:

A B

|
_C=C___*AB -C= $_¢, -
A B A B

Me tétolov €idovg avTldpdoeLs TEoaxNg T aAxrivia UITOQOVY
va mpooAdfouv vdgoydvo (H,), aroydva (X,), vdparoydva (HX),
veo (H,O) nan didpopeg dhheg evioeLs.

Q¢ moidvTa TEooHxNg AaUPAVOVTOL OL OVTIOTOLYES EVIIOELS UE
€va OuTAG deopd 1 oL AVTIOTOLYES HOQEOUEVES EVAWIOELS. ME HOTAA-
AAn emhoyn tov ouvBnxrav dieEaywyng tTov avidpdoemv N TEo-
o0MuN WIToEEL VO OTOUOTHOEL KL OTO TTEWMTO OTAdL0, INrady oty
ropalafn evioewv pe €va dLThd deoud 0To HéELO TOUG.

a. IIgooOnxn vdgoydvov: H vdgoydvmwon pe xotariv Pt, Pd 1

Ni oonyel SLapuéoov Twv alneviov ot oArAvLa.

Hagdoeryua
_ +H, +H,
HC=CH naroiTng CH,=CH, narohimg CH;-CH;
aBivio aBévio oBdvio

Me €101x0Ug ®ataliteg Wtoeel 1 vOEOYOVWON VO OTOUATY-

OEL OTO OTAAL0 TWV AAREVIOV. &7
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Me rioAupeptoud tou
XAwpoatbeviou (Bvu-
Ao-xAwpidlo) AauBd-
VETAL TO TOAUUEPES
rmoAuxAwpoatBévio 1
rioAuBivuloxAwpidio,
yvwoté w¢g P.V.C.
(PolyVinyIChloride)

H aotabng évwon
Sev arouovwveTal

68

B. IIeooOH1xm yrAweiov (Cl,) 1 Boopiov (Br,): H mpoobixn yiw-
polov 1 Poouiov odnyei otadlond TEWTA OTHV avTioTOLYT
OOQEDTY %Ol UETA OTNV AVTIOTOLYT ROQEOUEVY EVOT).

Hagdoetyua
]|3r 1|3r
HC=CH— "2 HC=CH e HC-CH
Br Br Br Br
adivio 1,2-01poopo-cubévio  1,1,2,2-tetpafoopoctBdvio

v. IIgoaOnxn voparoydvov (HCL, HBr »au HI): Kai 1 mpooti-
xn Tov vdparoyovmv (HCI, HBr xan HI) ota odxivia yiveton
otadiond.

Hogdodsryua

Hc=cH-— MY, cH,=cHcl— Y, lCHz— (|:Hc1

H C
nteoidv Markovnikov
1,1-duyhmooaubdvio

YAmEOaBEVLO
(M Brvuro-AwoidLo)

alfivio

0. IIpooOnxn veeov: H mpoobixn vepou ota aixivia (evuddtm-
on) odyel 010 OYNUATLOUS ROQPOVUMKRMV EVOOEWV RO YiVE-
TOL ROTAAVTLH.

Hagdoetyua
. _[cH=CH
HC=CH + HZO(H—OH)M[I | J ~ CH;~-CH=0
H OH

aBivio aBavdain

aotadig €voon

2. MNoAupepiopdg

To awbivio molvpepiCetor oyxeTind evnoia. O TOLUEQLOUSS TOV Yi-
vetaw togovoia xoatakity owdfpov (Fe) otoug 500 °C xow wg mooiov
haupdveton to fevioho:

3C,H, — C.H,
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|
3. Kauon

To ouBivio naiyetar oTov 0€Qa Pe PMOTEWVY PAGYO ®OL ExAVON
Bepudmrag, ovugmvo ue TV avtidoaon:

HC=CH + 5/20, - 2CO, + H,O

Zg raTtdAMNAN ovoxeV ®oong ue xafad 0Euyovo 1 Toayoue-
vn Bepudmta avefdaler ) Bepuorgaoia TS PAGYLS YUow OTOug
3.000 °C. H gAdya avt ovoudleton oEvaxetvieviry. H oSvaxetv-
Aevivy] AGYO XONOLUOTOLETOL 0TV ®OmY|, OTNV TYEN ROW OTY OU-
YrOANON TV LETAAAWYV.

2.3.5 Xprioeig

To auBivio xonolpomoLeiTo:
® otV %oy, TNV THEN RO OTH GUYXOMNON TV UETAAA®Y %ot

® ot YUY Prounyovio wg TEWTH VAN YLOL TV TOQAOKEVT TAQ
oMV oQYavirwv evioemv (PAEme mivara 2.6). Ta televtaia
XOOVLO, GUMGS UELDVETOL 1) ONUCLOTC, TOU OTOV TOUED, QUTO, ETELN
YXONOLUOTTOLE(TOL OAO %L TTEQLOOGTEQO TO CUOEVLO ¢ TTEWTN VAN

otV oQyavwxr] ynuuxr] Prounyavia (TeTooynueia).

2.4 ®uoik6, OUVOETIKG Kal TEXVNTO KOOUTOOUK

To naovtoouxr elvar €va puord mohlvuepéc. Kvpia mmyn tovu &i-
Vo 0 YOAOXTOING YVUGS oV otdlel 0mtd o PAOLS Tov utov Hevea
brasiliensis (x0.0UTo0VXGOEVOQO), GTOV CWTOG Yoo Oel. ATS TO YL-
ué awtd, mov ovoudietol latex, Aappdvetol To QUOLKHG XAOUTOOUX PE
oyetnd oy dradwaoio.

To puowo ®ooVTooUx gival TOA pahoxd xou dev utoel va yon-
owwomo0el ywoic emeEepyaoio. ‘Otav Sumg BeouavBel pue otoryel-
%0 Belo (S), yivetow onAnEoteQo ®ow elval o avOERTHG OTLS LETO-
Boléc e Oepuonpaoiag nar oe dileg ymuirég emdpdoels. H eme- §
Eeoyaoio cuni ovoudieton BovAraviopos %ol TOWTOEQPUOUGOTNXE
a6 10 ynurd Charles Goodyear to 1839. H oxAnpdtta tov naov-
ToOU% €lvol avdhoymn ue to ooootd Tou Belov mou mpootiBeTol.
“Etot, 10000t6 8-10% Pelticivel Tig LOLOTNTES TOV ROOVTOOUX, AVEJ-
VOVTOG %o TNV ehaotrdtntd Tov. AviiBeta, Loyved Betmuévo roov-

Eikéva 2.7
T00U% amOTEAEL AT TG00 0%ANQY], TTOV WITOQEL VO VITOOTEL RUTEQYO-  SuMoyr fatex
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oila o 16pvo. H pdla o, ue to dvouo efovitng, xoNoLuomoLeToL
WS WOVOTXO. Me autd Tov TEOT0 TO RAOUTOOUX YiVETOL RATAMNAO

v SLAPOQES YO OELS.
To uowo roovtoovn givar mohvpeég tov 2-ueburo-1,3 fouta-
dteviov, mov elvol YVmOTO LLE TNV EWTELQLHY OVOUAOTO LOOTTQEVLO.

v CH,=C-CH=CH,—>
I
CH;
UOVOUEQES
—CH,~C=CH-CH,~ CH,-C=CH-CH,~ CH,~C=CH-CH,- ...v @oQ¢g
I I I

CH; CH; CH;
ToAMVUEQES

.............................. H mogoamwdveo aviidpoaon, otav yivetar oto

To oompévio, 0 1,3-Boutadiévio  £QYOOTHOLO Y T Proumyavia, odnyet oty Tapa-

Kal T0 XAwporpévio eival aAkadié-
via, dnAadrn) udpoyovavBpaKkeg uE

O%EVNY TOU GUVOETIZOV RAOVTTOVX.

5U0 SUTAOUC SEOLOUC ZNUEQO UE TO OVOUO. RAOUTOOUX KURAOQO-

70

------------------------------ QOUV TOAVUEQY] TTOV TTOOEQYOVTOL OTTG TOV TTOAV-

UEQLOUO SLAPOQMV TOMTWV VAWMV, OIS ELVAL TO
1,3-Boutadiévio, to 2-xhweo-1,3-foutadiévio (yhweomeEvio) ot Ah-
Ao Avtd ta TolupeQ, T 0ot EUPAVICOUV TIg LOLOTNTES TOV PUOL-
%00 HAOVTOOUX AAAG EXOUV SLAPOQETLXY YNULKY OUVOTOOT, OvoudLo-
VIOL TEYVITO 2AOVTEOU%. Ol TOMTES VAES YLOL TV TTALQOLOKELT| TOV TE-
XVNTOU RAOUTCOUX TQOEQYOVTAL 0TS TN BLou ovict Tov TETQEAIOV.

To 60% NG OUVOMXNG TOQAYWYNS KAOUTCOUX YQNOLUOTOLEITAL
ot frounyavio EALOTLRMV.
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MNivakag 2.6

NeTpoxnuikd pe mpwTn OAn To ai@ivio

MAOOTIKES OoKoUALS,

TovioTL,

Bl oKk T,

MADGTIKES APULAES YIT A5 Kol yiho

FRUKGAT soduaitkivio
L i

. -
e z -
-

y—y— - oS
UPOETIKES EVIIGEL anfhrd g mokufuvuleotipas (PVA)
fmhiTes

(RETOVI], FADpOpapRLD)

Prvirhoyhopifion fovtadubao
EKpUAOVITPIAD Y
aodufurrukoyiopiten (PYC) p—

i,
TaxEtounpes,
e vES e,

K TOOTR BB R TR e L
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2.5 ApwpaTiKoi USPOYOVAVOPAKES

2.5.1 Bev{6Aio

To Bevioho (M.T. CHy) elvar o xapaxmolotndg ex-
TEOOWITOS TV AOMUOTIXOV VdoyovavBpdrwv. TTpdxrer-
Tow Yo. ol eEongetind, otabepr} Evmor. Me fdon to po-
QLG TOTO TN €mEETE VA elvol €vag TOMOKOQEDTOS
vdOoYOVAVOQORAC HaL VO avTLOQA VO OlvoVTOg TTOI-
ovta mpooBjrne. H ymuny dpwg ouustepupopd g €vo-
ong eivon evrehag duapopetinty. T wopdderyua, pe ™mv

Eikéva 2.8
lMoAAd pdpuaka rieptExouv b B . . , .
CPWHATIKEG EVWOELS enidpaom yhwolov (Cly), avti va avtdodoel 6mmg oL ond-

Q€OTOL VOQOYOVAVOQUKES ROL VO CYNUATLOTEL TO TEOIGV
TRO0ON®NG, OVTLOQA OTTMS OL KOQECUEVOL VOQOYOVAVOQAKRES, T MK
via, ®ou Oivel poidvta avitratdotaons. To (0o ovufaivel xaw pe to
Boowo (Br,).

Br

FeBr;
+ Br, —» + HBr

H yopoantmoionxn aut) ovumeoupoed tov Bevioiiov, Onhadi:

1. n otaBepdTTd TOV HOL

2. 10 6L Oivel avTLOQAOELS AVTIXOTAOTAONS ROl YL TEOCHN®NG,
Ommg BoL HToy OVOUEVOUEVO OIT6 TO POQLOXO TOU TUTTO, OVOUALETOL
JQMUATIXOS X0EUXTNEMS 1] apwpatirdtnta. "Etol doec evioels -
PaviCouv TOEOUOLA, YNUXY] CUUTTEQLPOQE OVOUATOVTOL AQOUATIXES
EVOOELG.

T va, EnynBei m cvpteppopd avty| tov Bevioiiov, o F. Kekulé
mpdtewve (to 1865) €va ouvtortixd TOmMO CUMPOVO UE TOV OTOLO
vtdyeL €vog daxtihog pe €EL dropo dvBpoxo Tov ouvdEovTaL pe-
TaEU Toug ue TpeELs durhovg deonoic evalldE pe toelg amhovg. O dt-
mhot deouol dev elval eviomopévol aAld evoAEAOoOVTOL.

Eixova 2.9
F. Kekulé

H mpdtaon tov Kekulé
ZNuepa deyxouaote 6t oL deopol avdueoa ota drouo Tov dvoa-

=5 %ol (VoL LOGTLUOL, XATL AVAUESO 0 OTAG ®ow o€ OuTAd deoud. H ma-
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0oy avt emiPepordbnre amxd mewpapatird dedopéva. To udpLlo
Tov PevCohiov elvar emimedo »naw o X.T. Tov yodpeta:

BevColxrog 1 cpmuotirdg dSaxTUAMOG

O mopartdve Z.T. elvor LloodUvapog ue tov timo:

H opdda mov mpoximtel, dtav amtd to Pevioho apoipebei €va
VOQOYGVO, OVOUALETOL PULVUALOD:

MpoéAeuon
To PeviohMo amopovadnxe Yoo TEWMT
@opd amd to M. Faraday to 1825. H nvpi6-
TEQN TINYT TOL eivon M MBavBpaxdmTLood.
‘Otav o MBdvBpaxrag BepuavBel otoug
1.000 °C amovoio a€pa, diaomdtan ®oL TQO-
®rOTTOUV: 5, i
1. upelyno agpiov, T0 QOTOEQLO, TOV .
amoteleltanl nvpimg amd uebdvio
%o vOEOYOVo,
2. vyEd Uelyno TTTRMVY TEOIGVIMV, 1|
MBavBgaxrdmiooa, na
3. OTEQES VTOAELUUOL, TO KOX.

To Bevioho haupdveton omd T MOov- ) Eixova 2.10 )
NBdvepakag: KapLRouvo, UElyUQ EVWOEWY e

Boandmiooa pe *AaoUATINYg ATOOTOEN. rTOMOtiC BEvTOAKOUG SKTUNOUG 7
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AMN wa onuav nyy tov Bevioriov eivow n vdgbda,
TEOIOV ™G ®AUOUATRNG OGOoTaENS TOV TETEEAQLOU, UE ON-
ueio foaouot and 100 €mg 220 °C.

H MBavBpandmiooo ro ) vagha eivar ny€g yio v mo-
paoxevy TAMBovg apmuatik®dy evioewv. H meplentindmta
™G vagpdag o apwuatrovs vdgoyovdvipaxes avEAveTOL ue

Eikéva 2.11 , , . . . .
M. Faraday ratdAAY emeEepyaoia, dnmg elvon 1 B€puavon og vymii

wleom %ol TAEOVolo ®aToAUTY. ZTIc ouVOTRES QUTES TOL OANd-
vio. xurhomotovvtan ot agudgoyovavovrar. “Etol, yio mapdderyua,
10 eEAVI0 petatpémetal og fevioho:

CH;-CH,-CH,-CH,-CH,-CH; ——> @ + 4H,

duoIkEg 1810TNTEG - dUTIOAOYIKH dpdon

To Pevioho elvor dyowuo TTMTRG VYES WE YOQOUATNOLOTLAY

oout]. Aev avaperyvUeToL Ue To veQS ®ou £ival oAU ®ahGg OLahitng
YLOL TLG OQYOVILES EVIITELG.
" L i e Eivou 6pmg evglerto »at, To o onuavtind, To-
: M T0ES. ‘Ot €LOTVEETON, TEOROAEL VOoTioL RO
movoxepdrovs. Iapatetauévn €xbeon oto Pevio-
Mo mooxohel avaipio, ovEEXVMON ToV KEAOD TV
00TMYV, AEUROTTEVIDL (ULELWUEVO 0BG AEVRORVTTA-
QWV) %O AU OLULQL.

To Pevioho vrdQyeL o€ T0C00TO UYL »ow 1%
meptmov otig Peviives (apdivpfdn xow super), xow
Eixéva 2.12 0€ OUVONRES HOXG HOVONG EXTEUTETAL OVOALOI-
Ao ta autokivnta rnou xpn- . . . . . .
owonoodv audAuan pevii-  *O wolt ue diho rowoogoua. T'iveton avuinmtd amd
vn eknéunetat BevioAio T {OQOKHTNELOTLXY] TOV OouUY.

2.5.2 ApwHATIKOi USPOYOVAVOPAKEG HE TIEPICCOTEPOUG
SdakTuAioug

Mo onuavtxn opnddo vdpoyovaveedrwv ato-
teAOUV oL moluxuxhixol apmpatirol vdgoyovdv-
Boaxeg, dmwg eivan To vopOarévio, To avBoarévio,
10 pavavOEvio, To fevio[a]muévio nan dhiou (mi-
vaxog 2.7), oL omwoioL TEQLEXOVY OTO UOQLO TOVG TTE-
QLOOGTEQOUS OTTO EVaY 0QWUOTIXOUS doXTUALOUG.

2.1¢ ) O mohvrvrhixol apmuatirol vdpoyovavlpaneg
To Yo Kpgag ota kapBouva . 2 Ewné ‘ Eidund
reoiéxet moAuKuIAKoUQ apw-  ELVOLL EVDOELS TOEIRES Raw ®aQUIVOYOVES. Erdund T0
UQTIKOUG USPOYOVAVBPaKes BevCo[a]mupévio, To omoio €xel uehetBel apreTd

Eikova 2.13
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%o fOIORETOL OTOV RATTVS TOV TOLYAQOU, 0TV ROTTVLE TWV ROTVOIO-
YOV, 0T0 Y1t ROEAS OTO RAQPOUVA ROL OTOL RAVOUEQLOL TV CLUTONL-
VTV, elvar €vol aItd To. o LoXVEA raQxvoyova. "Exbeon ot eld-
YLOTN TOOGTNTA EIVAL 1ROV VO TTQOROAECEL ROQUIVO TOV dEQUOTOG
O€ TOVTinLaL.

MNivakag 2.7

olvxrurhrot agouotirol vdgoyovdavOpareg

ZUVTAKTIKOG TUTTOG Ovopagcia

OO vapOorEVIO
Q avBpaxrévio

© pouvavieEvio
OO BevCo[a]mupEvio

Q Q KOQOVEVLO
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Mivakag 2.8

MeTpoxnuikd pe mpwTn OAn To BevidAio

Paxeiizng FPURTTIRES TAES TAIOTIK
LY # #
™, !
. . i/ .
asapivn - Fi - UV OIEA T TES
- CHUVOAT] -

T ~
TLACLFTLRLE -— @ —a EVTORDKTOVE
...-"-

b e

FTPEVID adumkd oEn
COUAPOVIKGE 060

PN |
7N\
‘ »
RORAMTTUPEVID wontaohy SRS CEAL LN TR
WLy
MXTPKIL By LELL,
P, Eviuar, .
MAEKTPIKT 50T IETIL, THRETOHIES,
EL6T] CUCKERTIO, ovilERTIRES TVES,
OIKLOKD EL6T] KOO0V TEToUTo Y

76



YAPOTONANOPAKEY

| KEQAAAIO 2

ITAPAPTHMA ﬁ’/

TO KATNIZMA BAANTEI
20BAPA THN YTEIA

Eikéva 2.14

2ToV Kanvo Tou Totyd-
pou Bpébnkav M.A.Y.

O #0TvGg TOV TOLYAQOU TEQLEYEL TTOMKVRAMAOUS OLQMUOTIROUG
vdpoyovavBpares (IL.AY.), dnwg eivar 10 Pevio[a]mupévio.
pdopateg pueréteg €0el&av 6t o ILAY. eivow xopxvoysvol.
‘Otav 0mroQEOoQ®VIOL aItd TOV 0QYOVIOUO, E(TE UE TO PAYNTO ElTE
UE TNV avastvor), UETAPOMIOVTOL ROL TAL TEOLGVTA TOU UETOPOML-
ouov avtdpovv ue 1o DNA tov ®uttdpov. “Etol to DNA allot-
WVETOL XL EUPAVICOVTOL UETOMAEELS 1) ROQRIVOG.
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)
iy Jlepiann

O vogoyovavOeoxres lvol EvoeLg Tov meQLEYOoLVV uévo dvBpaxa (C)
na vdoydvo (H) row ymeiCoviar o€ ToeLg ueydieg oOuddES: TOUS ®0QE-
OUEVOUG, TOUS AROQETTOVS KO TOUS UQOUATIXOVS VOQOYOVAVOQOXrES.
Alxawvio, elvor or xogeouévor dxruvrhot vdpoyovdavOparec pue I'M.T.
CvHav+2. "Exouv 010 néoLo 1oug povo amhotc deouovs ®oL WToQEl Vo
oynuatiCovv evBvypouun M drtoaxhadiouévny avBpaxiry alvoida.
To pebBdvio elval o amrhovoteQog VOQOYOVAVOQUXAS KoL OTOoTELED TO
Baoirdtepo ouvoTaTind TOu PUOLXOU OLEQTOV RO TOU PLOAEQTOV.
To uoxo a€gLo AauaveTan arrd T Y o€ ELORES LOVADES TOQOYWYTS HOL
YONOUOTTOLELTOL (G XAUOLUO KO (S TTEAITY VAN 0T Ynuxt] fropnyovio.
To Proaggro Aaupdvetar atd to QUTKG ROl TO. Cwowmd amopQipuaTo,
mov ovoudlovral ropda. H fropdlo amoovviiBeton ue m pondeia €i-
v Pantedinv uéoa oe ueydlo avtdrielota doyeia. Amd TV asto-
ouvvBeon mapdyetor 10 PLoaéELo, To 0moio TeQLEYEL uebBdvio g Tooo-
016 €mg »aL 65%. To Proagplo yonouomoteitan, 6TmS 1AL TO PUOLLO
€010, MG HOVOLUO.
To t€00epa TEWTO UEAY TV OAXAVIOV EIVOL OEQLAL, TOL ETOUEVD ODIER
elva vYOA %o oIt6 TO QEXRUETTAVIO KO TAVM E(voL OTEQEC.
To aAxdavia eivor adpaveic evioels. O PaotrGTEQES AVTLOQATELS TV
alovimv gival M ahoyoveer, | TuEeAVOT) Kl 1 ®oVoT).
ITvgolvon eivar M SLadraoior PETATOOMYS TV VOQOYOVOVOQRAXMY ue
ueyain avBpaxriny] alvoido oe vOQOYOVAVOQOXRES UE WRQATEQN CAVOI-
da. Emtuyydvetan oe Bepuoxrpaotec vymidtepes twv 400 °C naw yonot-
UOTTOLETOL OTO, OLWAOTHOLL YL TV TTOROywyY Peviivav xow aubeviov
o6 fooid Theovalovio *AAOUATO TETOEAQLIOV.
Kavomn elvaw n oo aviideaon PLog 0gyovirng €vwong Ue To 0EUyovo
%OTA TV OOl TAQAYOVTOL UEYTAX TTOOC, EVEQYELXS. AVALOYX UE TO £(00g
TOV TTEOLGVTOV TNE KAUONG, SLOMQIVOUUE TNV TELELX KO TNV OTEM] ROWOT):
O O Av ota TEOIOVTA ®OVONS VITAQYOUV EVOOELS TTOV OEV RAlYOVTOL
dhho, Tote 1) naion AEyetol TELELA.
O O Avufétmg, av ota TEOotOVTa RAUOoNS VITAQYOUY EVIIOELS TTOV KAl-
YOoVvTaL, TOTE 1) ®aUon AEYETOL OTEM]S.
Alxévia elvor ov drurhol vdgoyovdvBpanres ue I'M.T. C,H,, ol omoi-
oL €Y0UV 0TO UGELO Tovg €va SLTAG deoud.
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To akrévia, oe avtiBeon e to ahndvia, ivan 0pooTtnés evaioels eEautiog
TOU SUTAOU SEOUOU TTOV TTEQLEXOLV %Al YU cuTd gV amravtovv eheUBepa ot
@vomn. Ta akxévia madyovion pe avitdQAoeLs amGomaong ®ow TUQCAVONG.
Ta tota TEdTO LEAY TV OAREVIOV (VoL OEQLOL, TOL ETOUEVE OERAL EIVOL
VYQA RO OTTO TO OEXATEVTEVLO ROl TAVM (VAL OTEQEC.
Toa alévia divouv avidpdoels mEoodxng oto OTAd deoud Toug
(av6pBwaon duwdov deopov) CUUPWVO ILE TO OYHUOL
>C=C< + A-B - >CI—CI <
A B
omov A-B: udoua pe idraf drapopetind dropa (7. Ho, X, 1 HX, Hy0).
Ze ovyxrexouuéva akrévia N tpootixn twv HX zaw tov H-OH (H,0)
axohovBel tov xavove tov Markovnikov, Onhadr 1o dropo Tov vOQO-
YOVOU TN YOUVEL EXEL OTTOV VITAQYOUV TCL TEQLOOAGTEQX ATOUC VOQOYOVOU:
RCH=CH, + H-X - RCH - CH;
X
To aAxévio divouv TEOIGVTO. TOAIREQLOLLOV, TOL OTTOlCL OVOUALOVTOL YE-
VIrd ToAVpLEQ.
Alxrivia givan oL axrvrhotr vdgoyovavBpares pe I.M.T. C,H;,., 0 omoia
€YOVV 0TO UOPLG TOVS Evav TOLITAG deoud.
To alxrivio elvor dpaoTivég evioels eEantiog Tov TouTthoy dEoUOU TOUG
%L YU owto 0 ouvavtdvrol ehevBepa ot guo.
To mp®to LELOS TS OELRAS, TO aLBivio, TAUQAYETOL ROTA TV TTUEOAVON
rnhaoudrwv metpelaiov oe vyniég Bepuoxrpaoies (3.000-4.000 °C) xon
TOAU PRQOUG YEOVOUS aVTIOQOONG.
Toa alnivia, Otmg ®rot Ta aArEVLa, Olvouy avilddoels TEootNx®N S OTOV
TOUTAO 0eoud Toug, o€ OU0 SUmg emimeda, CUUPWVO UE TO OYUOL:

A B

[ |
_C= C_i, _(ljz (lj_i, _(lj_(lj_
A B A B

omov A-B: ndoua pe idra 1 drapopetind dropa (.. Ho, Xp 1 HX, Hy0).
Katd mv ®oion tov otov aa o oudivio oxnuotiCer pua utevii pAG-
ya 1 Bgpuorpacio g omoiag Bdvel Tovg 3.000 °C. H phdya avty ovo-
UACETOL OEVARETVAEVIXT] KOl XONOLUOTOLETOL 0TV ROTTY, OTNV THEN ®ouw
OT1] GUYXOAAON TV UETAMMY.

To awBivio yonopomoLleital exiong xaL oty XNULKY frounyavio wg Tew-
™ UAN yLo TV Toaywyn do TOAMY 0QYaVIRMOY TQOIOVTWY (TT.). oL
Bavaing, oaBavirov oE€og, abBavoing #Th.).

To naovToovx gival Quotrd TOAUEQES TOV LoomEeviov (2-pueBuro-1,3-
Boutadieviov). T'a va yonowwomowmn el oe didpopes eQaQUOYES, Vpi-
ottt fovAxravioud, dnhadn B€puavon pe Belo.
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o

To ouvOeTI0 %20O0VTEOUX E(VOL LOOTQEVIO TOAUUEQLOUEVO OTO EQYOL-
otoLo M ) fropmyovia.

Ta molvuen pe WOTNTES OTTMS TO PUOLKO RAOVTOOUX AAAA dLopoQE-
WY YUY oU0TOOT OVOUGTOVIOL TEYVITO RAOVTGOUX.

To pevioho (CeHpg) elvan 1 «untotnn}» EVOOoN TV aQMUOTIRMV EVOOE-
wv. [TopovoldleL YoQoxTELOTLRY OUUTEQLPOQT, Eival Onhadr] aEloon-
uetota otafed now divel avildQAoELS AVTLROTAOTOONS KAl OYL TQO-
o0ung, onwg Ba €mpeme pe Paorn to M.T. tov. H ovumepiupopd avti
OVOUALETOL GQOUOTIROS YOQUXTNOUS KOL OPEILETOL OTOV LOLA{TEQO
2.T. tov. Elvon dantiiog pe €L dtopa dvBQomra Tov eVAvovTaL Ue Lod-
TLWOVS OEOUOVG, RATL OVAUEDH O OTAO %ol 0 OUTAG Oeoud (Pevioht-
%0g daxtiMog). ‘Ooeg eviIOELS EUPAVICOVV TAQGUOLO. CUUTEQLPOQH
OVOUATOVTOL 0QOUUTIXES EVOTELS.

To Bevioho givar TTNTRG VYO UE XUQOKTNQOLOTIXY] OOWY| %Ol TLOAV TO-
Ewro. Kvpia mtnyn tov eivaw 1 MBavBpaxdmiooa.

OLv8p0Y0VAVOQORES TTOU TTEQLEXOUV OTO UOQLO TOUS TTEQLOOATEQOVG ATTO
Evay apmUoTrolg doxtuliovs ovoudiovral moAVRURMKOTl 0QWLOTIXOL
vo00YyovavOgaxres. OL EVIOELS QUTES EIVOL TOELXES XKL ROUQULVOYOVEGS.




ITO KE®AMAIO

2.1 -2.2 - 2.3 AAkdvia - AAkévia - AAKivia

1. Am6 116 TOQORATO TEOTAOELS VO EMAEEELS TN OWOTH %O VO CULTLOAOYN-
OELS TNV EMAOYT| COV:

A. To Broagplo eivor To 0EQLO TOU:
a. lval amaEalTTo OTOVS 0QYAVIOUOUS
. xonowpomoteiTon amd T putd
Y. TOQAYETAL OTTO TNV OWTOOUVOEDT TV QUTWV

. fonBa ot dratrjonon g Cwng

B. Av6pBmon tov dumhov deopot €xovpe, GTawv:
o. o oAndvio oynuoTiCetal aArEvIio
B. 06 alrEvio oYNUATICETOL XOQEOUEVY EVOOT
Y. nolyetal €vo aArEVIO
9. draomdTon €vo aArdvLo

I'. To cuBivio:
o. elva Voo ROQEOUEV B. €xer Evav ToLho deouo
y. €xeL Eva dumho deouo 0. elvan apopoTrn Evmnon

2. Na yapaxmeiogis wg owoti (2) 1 havBaougvn (A) rabeuio oo Tig mo-
oardtm TEOTAoELS. Not cuTLOAOYTOELS TLS ETMAOYES OOL:

A. Ta alrdvia:

a. £xouvv Oha evBuyoauun B. €xouvv yevird M.T. C,Hy, 1>
alvotda

Y. Elval anGEETTOL 0. divouv avtLdpdoELg
vOQOYOVAVOQOXES OVTLROTAOTOONG

B. Ta aArévia:

a. lvol EVOOELS adQaVElS B. oynuartiCovron ®otd Ty Tuedluoy
Y. €lvan evdidivta 0to veED 9. O¢ Popilorovrar elevBepa ot Puom
I'. To auBivio:
a. avtded pe 10 VOEOYOVO . dev naiyetan
%o dtver cuBdvio
y. elvon vyQo 0. WTOQEL VO TTOAVUEQLOTEL

A. H aloyovmon tov pebaviov:
o. Olvel uelyno TEOitGvVIWY B. yivetal oto oroTddL
Y. WTOQEL VOL YIVEL OTOOLORA 0. ylveton uévo pe yAwoLo
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3. Na eEnyogig Toug 6povs: poTaéLo, Froudia.

4. Noa yodyeis Tig avilOQdoELS UE TIS OTTOLES YIVOVTOL OL TTOQAKATM UETOTQOTES:
a. CH;-CH=CH, —— > CH;-CH,-CH;

B. HC=CH —» CH,CI-CH,CI
y. HC=CH -~ CH;CH=0
§. CH=CH —» CH,-CHCL,
e. CH, — > CH=CH

Noa 00ogLs Eva xaaxrTnELous Yo TV avtidoaon (€).

5. To yhwoopdouo (CHCL;) elvon €va avarodntxnd to omolo malaidtepa
elye evpeta yonon. Na yodyelg T avitdQdoeLs Tov 0dnYoUV 0TO OO
TLOUO TOV, EEXLVDVTOS OTtd TO UEBAVLO.

6. ITowo goavouevo ovoudteton Tupdivon; Na avagépelg dvo magadeliyno-
TaL TVEOAVOTG.

7. To cawBAvio ®ow To AWBEVLO OVHOVY OE OLAPOQETIRES OUOMOYES OELQEG.
o. No YodeLs To Gvoua ®o To YEVIRG TUTTO TV OU0 QUTMV CELQMV.
B. Na yodweis to 2.T. »ow 10 dvoua Tov devtepov péhovg »dbe oeLRAgs.
v. [lddg pmopet va petarpamel to awBévio oe albdvio;
4. Edv emdpdoovpe »ot otig V0 autés eVOOELS we didAvpa foouiov,
Ba mapaTnEoOVUE dLOPOQEA 0T YNULKY OUUTTEQLPOQA TOVG;

8. Na eEnynoeig Toug 6p0vs: avéehmon Tov duthol dEOUOU, TOAMUEQLOUOS.

9. Na yodyelg Tig avtldQdoELS YO TNV TELELD XAUOT TOU TTEVTOVIOU ROl TOV
eEeviov.

10. O zaBévag amd TEELS KUAVOQOUS aleQimV TEQLEYEL, XMWOIS OUMS ETIXRETA,
€va, amd o eEg aora: CH;-CH;, CH,=CH, »aw CO,. Mmopeic vo o
TOUTOTOLOELG;

11. YdpoyovavBpaxag pe dvo dropa dvBoora avuded pe yhwoo (Cly). Xon-
owomoldvrag Eva deinty Polorovue OtL ot TEOIOVTA VITAEYEL 0EU. O
vdpoyovavBpaxrag eivar atBdvio 1 abévio;

12. T1pomAvio - TEOTEVLO:
a. Ze 1 drapépet o Z.T. tovg;
. ITowo ams ta dVo elvan ARGEEDTO;
v. Na avagépels €va avideaotiolo mov aviidQd OUECMS UE TO TQOTTE-
2 V10 OAAG YL LE TO TTEOTTAVLO.



0. Na yodwpels tig avildodoeLs:
TEOTEVLO + VOPOYAWELO —

TEOTEVLO + VEQS —

13. Na cuuTAne®oEeLs Tig avitdQAoELS:
a. CH~CH,-CH,0H —*°°C » ...+ H20
B. CH,=C-CHy+Br, ———>
CH;
y. CH,+0, > CO+ e,
5. HC=CH+Cl, —
e. HC=CH+2Cl, —
ot. HCECH+H,0 — >
¢. CH,=CH,+H,O ———>
1. v(CH,=CH,) ——————> .V QOQEG
0. C,Hy,+0, > COyterrnn.

Zmv tehevtato avtideaon vo cuutAnewOouv Ghot oL OUVTEAEOTEG.

14. To axeTuAévio elvan 1 TEAMTN VAN YLQ TNV TAQAUOXEVN TANOOVS EVHOOEMV.

+H,0 +H,

> T

+HCI TohupeQLouG
HC=CH > A HEQUOKOS

Z — H

> E

310 moQATTAvM oxnua va feelg tovg 2.T. twv evaoewv A, B, T, A, E, Z
xnow H wow va yodapeig tig avtiotouyes avidQdoeLs.

15. KouCiva aeptov dovhevel pe gudin fovtaviov.

a. [T6oog 6yrog fovtaviov o L (uetonuévog o mpdtumes ouvOires) ra-
tavoh@vetal yio v mopaywyn 58.000 kJ, dtav yio »dBe mol fovta-
viov wodyetal Tood evépyelag 2.860 kJ;

B. Me méoa g fovtaviov avilotolyel autds 0 OYROG;
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16.

D1aln Bovtaviov vypomomuévou megLeyet 13 kg poutaviov. IIéoog Gyxrog
O, (uetonuévog oe STP) aurouteiton yrow v TEAELQL OO AUTHS TG TTOOO-
™mrog fovtaviov; It 0o Suoroheutovue Vo OVAPOUUE ULOL TETOLD QLAAN
ndmola Toryouévn nuéea; (o.p. fovtaviov —0,5 °C)

. Oudiaotdoeig evog dmuartiov 0To 0mmoio Aettovgyel cvoxev| BEpuavong ue

Boutdvio eivan 4x3x2,5 m. H cuoxeun zaier 0,123 m? fovtaviov v wa.

a. Xg woon dpa Ba xatavolwBel 6ho to O, Tov dwpatiov; H avaloyio
TOU GYXOU TOV OEHTOV %A TOU OYROU TOU OEVYOVOU OTOV ATUOCOLQL-
%0 agpa eivow N»:O, = 80:20.

B. IToieg TEOWUAGEELS TOETEL VO TAQOUUE TTQORELUEVOL VO AELTOVQYOEL
¥ mQEIg ®vdUvoug 1 ovoxevr); ‘OAol oL Gyxol €xouv petondel otig (dieg
ouvOnrec mieons rou Oepuoxpaciog.

. 2g 30 L HC=CH emdpotue pe yhmdoLo, LEYOL VO OYNUOTIOTEL ROQEOUE-

vo mEolov. Na yodpelg 10 2.T. Tov TEOIOVTOS ROl VO VTOAOYIOELS TN Ud-
Ca tov. ITig yapaxtneiCelg avti v avtidoaon;

2.4 Kaoutoouk

19.

20.

21.

22.

ITolog elval 0 0TOY0S TOU POVARAVIOUOV;

A6 BOVAKAVIOUEVO ROOVTOOUX ROTOOREVALOVTOL XKoL TO. UOAOKE ENOL-
OTA TOV OUTOXLVITMV KO OL OXANQES umdleg Tov pmoovivyx. Tu woo-
ralel vt ™ dLapoed ot oxAnedTnTay

Noa tpoodLlopioels pio dLopoed 1ot (et OUOLOTHTA AVAUETT OTO TEXVITO
%Ol TO OUVOETLRO HOOUTOOUX.

Na avtiotoryioelg Tig AEEELS ™S TEWTS OTHANG UE TG AEEELS TG devTe-

ong oTiAng:
Xy 1 Xy 11

ghaoTnd O O OVUVOETIRO ROOVTOOVR
TTOAVLOOTTEEVLO O ) TEXVNTO ROLOVTOOVX
BovAxaviouds O O yoAorTOING YUUOS
latex © mpoobiun Belov
YAwomeEvio ) O ¥ENom %AOUTOOUX



2.5 ApwuaTikoi USPOYOVAVOPaKEG
23. T eivan 0 BeVEOMRGS QOUTUMOS RO TTWS TTOOLOTAVETOL;

24. No fdahelg o€ #O%AO TN OCOOTY| CWTAVTNOY).
AQMUOTIHES EVOIOELS EVOL:
a. OL EVOOELS TOU QTOUOVAIVOVTOL 0TS TOL OLOMULOLTAL.
B. Ot evadoelg mov €xovv gVyAOLOTY OOWY.
v. Ol eVOOELS TOV EUPAVICOUV TUEGUOLOL YNULKY] OUUTTEQLPOQA UE TO PEV-
toMo.
9. O evioeig mov Pelorovion ot MOavBoordmooa.

25. Na avogépels 000 avITQOOMTEVTIXES LOLOTNTES TOU CRMUATIXOU YOQ-
NTHOOL.

26. Boouo avuded pe Bevioio xow pe oabBévio. Oa avildpdoel te Tov (0Lo
T06m0; Nl aUTLOAOYNOELS TV QTAVTNO1] COV.

27. Na yapaxtnotogls g owot () n AavBaouévn (A) xabeuio oo Tig ma-
QOXATM TTQOTAOELS:
a. To Bevioho €xelL TOELS ATAOUS %o TOELS ALITAOUS dEOUOUGE.
B. H MBavBpoxdmiooa ivar mooiov THENS touv MBdvOgaxa.
v. H MBavBgoaxomooa eivon mpoidv Bepuiric »oatepyaoiog tov MOav-

Boaxa.

9. O 0QWUATIHES EVAOOELS OIVOUV EUXOA OVTLOQAOELS AVTLXATAOTAONG.
Noa dtotvrtdoels Eava 60eg oo TIG TAQATAVM TEOTAOELS OEmOES Aowv-
Baouéveg, £ToL MOTE VO ElVOL OOOTEC.

28. H mpootjun evioemv touv porvpdov ot Pfeviivny yia t Pertioon g
TOLOTNTAGS TS OTAUATNOE, ETELDN OL EVAOOELS TOV WOAUPOOV eival TOERES
0L OUYYOOVIS RATAOTOEPOVY TOUG RATUAVTIXOUG UETOTQOTELS TV OLUTO-
wvijtov. “Etou n Beviivn mov (OoNOLUOTOLETaL 0T QuTOXIVITOL EIVOL
«oUOAPON». Oewpeis T yonon s audlpdng Peviivng axivouvn; At-
TLOAGYNOE TNV QTTAVTNOY] COV.

29. Na eEetdoelg av o TEOIOVTa TS Bepuinig rateQyaoiog Tov MBdvOpa-
%na, ex10g amd ™ MBavOgoxdmiooa, dNAAdN T0 PEOTAEQLO ROL TO KOX,
XONOLUOTTOLOUVTOL 1] OUTOQQITTTOVTOLL.
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30. To Bevioho diver avidQdoels aviratdotaons. No GUUTANQDOELS TOL ®E-
VA OTOV TOQOXATM TTIVAXRA, AROAOVOMOVTAS TG 00N YiES:

Y10 Pevioio

AvT100d40eLs avTIRaTAoTAONS

Na avTikaraoTioeig pe ZUVTAKTIKOG TUTTOG Mpoidv
p TOMOVOALO
1 dtopo H —CH; (Buhdme)
avIAivy (T
1 dropo H -NH, VM) TOQCOREVTIS
YOWUATOV)
1 dtopo H —-OH PG a
(avtionmurd)
14 H _COOH BevCoind oY
R (ovvmenTno E210)
1 dwopo H —COONa SEVHRED Ve
W (ouvmonnd E211)
OTUEEVLO (TRt
’ UM TOQOOREVG
1 dwopo H -CH=CH, TAOTIROV UE TO
orjua PS)
. ViTeOoPEVEOMO
1 dwopno H -NO, (St xcu
EXQNHTLXO)
—-COCH;
2 yertovird dropo H RO aomLEivn
—COONa




