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ANTI ITPOAOT'OY

«INailovtagy cwotd pe Tn Xnueia...

Towg va cog apéoel 1 HOUOLKY 1] IoWG vl GLVAPTAGTIKO GOANPA, OTTWS TO TOdOGPLPO 1) 1) LoTlocavida. Ag
propeite, OpWG, moté v pébete mudvo mnyaivovtag 6to Méyapo pHovotkrg yia v’ akoboeTe évol KOVeEPTO, 00TE
propeite vo paBete v tailete modoopaipo PAémovtag tnAedpact)...

Me mapdpoto Tpomo Sev propeite va pabete Xnpelo PAémovTag amhd kdutotov dAdov (m.y. Tov kabnyntr cog,
otov mivaka) vo «kavews Xnpeia. Ovte dtafdlovtag amoonacpatikd éva BipAio 1) Tig onpeidoelg cag. Ola
oavtd dev eivor apkeTd, ov dev pmopeite va «kavete» Xnpeio povol cag.

Avto, opwg, amartei eEdoknon oe cuvexn Paomn ko PéPona 6TL xpetdleton va yivetal oe cuvexn Pdor amontel
avtomelBapyio péxplg 0tov va yivel cuvrBetat.

Mmopei kavelg ebkoda v medaywoel av dev Pplokel TG yevikég apyxég oe k&be éva kepaiato. Mabaivovtog
KOVelg Tar YEVIKG XopakTNpLoTIKG Kot kavoveg o ke Bepar, 1o mog dnAadn avtd «Sovdedel» oe YEVIKEG YPOp-
pég, Tov auteAevBepidvel amod v outopvnpovevor kabepiog epodtnong fewplog, kobepiag epappoyng Eexwplotd.
Aéver dheg Tig 18éeg pali Ko Sev «XAVETOL» OTLG ETLUEPOVG AETTTOPEPELES.

IToAAoi pobntég makebovv pe tn Xnpelo yioti de otékovtol 6To MG cuvdéovtal Ta Stapopa emépovg Bépata
eVOG KePaAiov To éva e TO GANO, pe TO TG oL 1déeg cuvdéovtat kot k&be pia doknon, k&Be Eva TpoPfAnpa
0 PAémouvv cav povadikd. Iapatnpeiote yio mapadetypo Twg 6o o dtopa Exovv oplopéves Paotkég apxég
OTNV NAEKTPOVLXKT TOVG SOUNOT 1) TWG OAX T 0EEa KoL 0L BAGELG GUIITTEPLPEPOVTOLL AVAAOYXL GTA LSATLKA TOVG
St dpato.

Metd ) Bewpio ko TG epwTrioelg pobaivouvpe vo Advoupe aokfioelg kot tpofAnpata. «Ma nog Oa propéow va
TO KAV® 0UTO;» PITOPEL VO AVOUPWVTOEL KAITTOLOG, TTOL TTOTE TOL dev €xel KATAAXPeL TIG oK OELG Kol TO TTPOPAL-
pota tng Xnpelag. H amévnon eivor amtA: AovAebovtog ta mopadelypota TV epwTHoEe®V, TV AoKNTEMVY
Kol TV TpoPfAnpatev! Ba vdpyovv ota TAaioa avtol Tov PLAiov apkeTd yia vo pnv mAnEete.

Mmopeite, Aoutdv, va axolovBricete To e€fig povomartt epyaciag: Awafdote éva Tpuipo OVANG (Bewpia), SroPdote
TPOGEKTIKA TO TTOPODELYHATO KOIL 0T GUVEXELQ TTOAEUNOTE TIG LOKNOELS KL T TTpofAnjpata Tpog Ao (Sev
elvar dAvta, propovv v AvBov ard GA0VG TOVG TPOGEKTIKOVS VALY VWG TES), TTOV EXOUV GXEOCT) HE TO AVTLKEILEVO
nov SaPhoarte. O aoknoelg kat ta tpofAfpata Oa cag fonbricovy va katardPete, av pTdoate pe emttvyio
OTOV TTPOOPLOHRO GUG, HETR otd KGe KepdAouo.

Ko punv Eexvate 6L ot paym awtr tng yvoong to Priio eivar o 0dnydg, addé o kabnyntrg oog eivor o peydAog
o0g oOppoyoc. Znteiote tn PonBeid Tov, av «koAANceTe» o€ v TPOPANpa 1) pio doknomn kot dev Bupdote
Kéutotor AAAN Tapopoto Avpévr. Tevikd, dev eivan Wdiaitepa amotelecpatikd va yaoetl kaveig Suocavaioya ToAld
XpOvo ot pia doknom, av dev «Pyaivers. Extdg, av dev to PAémel kaveig cav voxpéwor, aAA& ‘just for having
fun’... Tt

H Xnueia propei va yiver diaokédaon, éva yopmi. Av to karaddfete avtd, Oa eivau to kadvtepo padnua aro éAa.

O1 ovyypageig



iv

2rov L'idpyo, arov Anurjtpn, ortov Havayio ...

.. Kau aTovg pabntés pag, wov n mepLépyeia kau o evBovoLaopog Tovg pag Sivovy 10EEg

KOIL OL EPWTNOELG TOVG GLY VA Hag OddokoLY TN didakTikr) Tng Xnpeiog ...
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O vopog Swxtipnong tng
p&lag oe pioe Xnpkn avti-
Spaon onpaiver 6t oe éva
kAewotd doxeio oTo omoio
Sie€hryeton pior ynukn ovti-
dpacn n pala twv avtdpo-
VT®V loovTaL e TN palo Twv
poidvtwy. Me dAha Aoy,
Koté Tn Sthpkelo oG XnpL-
kg avtidpaong 1 p&la dev
prtopei v dnpovpynBei ov-
TE VAL KATOOTPOPEL, atAd ka-
TAVEPETOL OLOLPOPETIKA OTO
Suxpopa poiovta tng. Ioto-
plK&, 0 VOpOG avTOG Oovo-
KoAVQONKE atd Tov Antoine
Lavoisier ot TéAn tov 18ov
ALV

KepdaAawo 1

2TOLXELOMETPL

1.1 TeviK& yLa TOUG OTOLXELOPETPLKOVG UTIOAOYLOPOUG

H ynpr) e€ioworn amoteAel o cupfoliopd pog xnpkng avtidpaong pe tn xpr-
on TV XNukoV Tomev. Hoapddinia, plo xnukn eficwon mapéxel TAnpogopieg
OXETIKA € TIG TOCOTNTEG TWV CWUATWV TTOL AapPavouy pépog oe aTr. Xvyke-
Kppéva, amd pio xnpikn e€lcwon Propodv va LITOAOYLETOVV:

« O moocotnteg (o8 pala, apBpd mol, 6yko aepiov KTA.) TOV AVTLEPOVTKOV
OV oUTELTOVVTAL Yo TNV avTidpaon pe dedopéveg moodTNTEG TV GAAWV
QVTLOPAOVTOV.

« OL mocdtNTEG TPOLOVTWV TTOL TTPOoKLITTOLY ot dedopéveg TOoOTNTEG AVTL-
SpdvTLV.

Tn pebodoroyia yio Tovg TOGOTLKODE LITOAOYLGHOVG (VTTOAOYLGHOVG TTOGOTHTWVY)
IOV OYETILOVTAUL HLE TIG EPWTITELG AUTES TTaPEXEL EvOg eLOLKOG KAGSOG TNG YMpelag,
1 oToLYELOpETpla, TTOL 6T plleTal oTo VOpO Statnpnong TG Halag o€ pio XNy
avtidpaon.

Pb(NO;), (aq) PbCl, (s) + NaNO, (aq)

Xxnpa: Xy kwviki gidAn mepiéyetan Siedvpa NaCl(aq) kar otov dokipaotiké ow-
Arjva Sidduper Pb(NO3), (aq). Me avdpuén twv §bo dredvpdrwy dieédyerar n avriSpa-
on:

Pb(NO3)2 + 2NaCl — PbCIZ l, + 2 NaNO3

To oUotnua mpiv ko petd v avtidpaon Exer v idie pado.
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OL LTTOAOYLGHOL TV TOGOTHTWV TWV AVTIOPOVTWV KL TOV TPOLOVTWOV HLOG OVTI-
dpaong otnpilovror otovg cuvtedestég Tng (oTotyelopeTpikol ovvtedeotéc). Etol,

oOHPOVa pe TNV XNk e€icwor):
N2(g) + 3Ha(g) — 2NH;(g)
0 1 popro Ny avtidpa pe 3 popra Hy xoun wpoxvmtovv 2 popio NHs:

o9 @
) W
@-® \

B 1N

Kot avaroyia Ba ioydouv Ta e€ng:

Nz + 3 Hz — 2 NH3
1 popio 3 poplax 2 popux
ﬂx Ny ﬂx Ny ﬂx Ny
Np popro 3 Nj popa 2 Np popa
1mol 3 mol 2mol
[ Epappoyn 1.1 ]

AwBétovpe 3 mol Ny. Me moca mol Hy Oa avtidpacouvv ko méca mol NHy Oa
mapoyxBovv petd TNV oAokANpwon TG avtidpacng;

Adbon
oe mol N, + 3H, —> 2NH;
o@ov ... 1 3 2
apa 9 6
x3 —J T
X2

1.2 MeBodoAoyia GTOLXELOPETPIKWY TIPOBANUATWY

1o oToLyelopeTpLkd TpoPAfpata akolovBoipe cuviBwg TNV &g Stadikaoio:

Brpa 1o: Tpagovpe tnv e€iowon tng avtidpaong LoooTabpLopévn e Toug Ka-
TdAANAovg cuvtedeaTég (GUVIHBWG OL HIKPOTEPOL AKEPLLOL).

e pio avtidpaon o appdg
TOV ATOPWV dev aAA&el!

N, : Apibpog Avogadro
(N, = 6-10%)

Ou ovvteleotég oe pioe Xn)-
wkr  e€iowon  kabopilovv
mv  avaloyie mol Twv
QAVTIOPOVTOV KaL TPOIOVTWV
oty avtidpaon. IV avtd
KOL OL OUVTEAESTEG OVO-
H&LOVTOL  GTOLXELOHETPLKOL
oLVTEAEOTEG.

Ou otouyelopeTpikol vItoAo-

ylopot o€ pia xnpikn e€lowon
yivovtat og mol.




1.2 - MeBododoyia ororyeropeTpikcdv mpofAnudrwy 3

IIpocoyr: Evod o apbpdg
aTOpWV Kot 1 pala oe pio
avtidpaon mavrote dotn-
pobvtan, owtd dev Loyvel
QTOPAUTNTA YLt TOUG GLVTE-
AeoTég, TIg TOoOTNTEG 08 Mol
Ko Toug Oykovg!

Brpa 20: YmoAoyilovpe tnv mocdtnTa (08 mol) evog avtidpmvtog 1 evdg mpo-
16vtog pe Paomn tn dedopévn pala fj tov dyko tov (oe STP 1) dx1). To
Pripe avtd mapaieineton av pog divovv tnv mocodtnTa amevbeing o
mol.

Brpa 30: Me Baon tnv mocdtnta oe mol Tov avtidpdvtog 1) ToL TPoidvTog Tov
vroAoylotnke 6To Pripo 2 KoL TNV ovoAOYiot TV GTOLYELOHETPLKDOV
ovvTeAeaTOV VIToAoYiletal 1) ToooTNTA (08 mol) TV avTIdpOVTWV 1
TV TPOLOVTWYV 1oL {nrodvtal.

Brpa 40: Metatpémoupe Ty moodtnTa (1] TIG TOGHTNTES) TOL LITOAOYLOAYIE GTO

Pripo 3 oto embopuntd péyebog (pala 1j 6yxo) pe Paon TG YVwoTég
oXECELS.

[ Epoppoyn 1.2 ]

32g SO, avtidpoiv pe tnv ostotovpevy) toocotnta O, cOpPwva pe TNV eicwon
710V AKOAOVBEL.

250,(g) + Ox(g) — 250s(g)
Na voloyiotel 0 6ykog TG atattovpevng mocotnTag Oy kabmg Kot 0 OYKog Tov
SO3 mov mpokvmntel, oe STP cuvOrkeg. Syetikég atopikeg paleg, O:16, S:32.
Avon
Brpa 1: Aev amtouteitaon yuori ) e€lowon g avtidpoaong eivon dedopévr).
Brua 2: YroloyiCoupe tn oyxetikn poplakn pala tov SO, ko 6T cLuvéXELR TNV
1056TNTA (08 mol) Tov SO, oL avTiGTOL OV OTN P&la TwV 32 g:
M;(SO;) =32+2-16 = 64
32
n(S0,) = —1 = =8
M & 4L

mol mol

= 0,5mol

Brjpa 3: Tpagovpe tn oxéon twv mocotitwv (o mol) pe tnv omoia avtidpoiv 1
TOPAYOVTOL T OVTLOPOVTA KL TO TTPOiodV, pe PAOT TOUG GLVTEAECTESG TG OVTi-
dpaong:
oe mol 280, + O, —> 2805
2 1 2

YmoAloyiCouvpe avaroyikd tig tocdtnTeg Tov Oy ko Tov SO5:

(o3 mol 2 SOZ + 02 — 2 SO3
opov ... 2 1 2
apo 0,5 0,25 0,5
12 J T
x1

A@o0 1 2 mol SO, avtidpovv pe 1 mol O, kou Tapiyovv 2 mol SO5, kat’” avadoyio
ta 0,5 mol SO, avtidpoiv pe 0,25 mol Oy ko Tapdyovv 0,5 mol SO;.
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Brpa 4: YroAoyilouvpe tov {ntovpevo dyko tov Oy kot Tov SO3 oe STP ouvOrjkec.
V(03)
Vn

n(OZ) =

L
V(03) = n(0,) - Vi = 0,25mol - 22,4 = 56L

V(50,)
n(SO;) =
(502) = =~
L
V(SO;) = n(SO,) - Vi = 0,5mol - 22,4 — = 1120
[ Epappoyn 1.3 ]

[Moca ypoppdpro Nj (g) kol méoa L Hy (g) mpémel va avtidpdoovv dote vo tpo-
koyouv 89,6 L NHj; (g) oe STP cuvBrjkeg; Zxetikn atopikn pélo, N:14.

Avon
Brpa 1: Tpagovpe v e€icwon oxnuatiopot tng NHs:
N2(g) + 3Hz(g) —> 2NH;(g)
Brpa 2: YroloyiCovpe tnv moocdtnta (oe mol) tng NH; ov tpokdttovy amtd tnv
avtidpoon:
vV 896L

Vin 22,4 L
mol

= 4molNH;

Brpa 3: Ipdgpovpe v avaroyio mol pe tnv omoia avtidpoiv 1 mapdyovtal ta
avTdpOVT Kot To TTPoidv, pe Aot Tovg ouvteleaTég TG avTidpaong kol 61
ovvéyela vitoloyilovpe avaroyikd ta mol tov Ny kot tov Hy mov astatodvron
yla TNV Topoywyn tng doopévng mocotntag NHs:

o€ mol N, + 3H, —> 2NH;3
opov ... 1 3 2
apa 2 6 @
T 1 x 1,5 |
12

Brjpa 4: Ynoloyilovpe otn ovvéxela t pala tov Ny kai tov 0yko tov Hy (L oe
STP).

M(Ny)=2-14=128

m(N
n(NZ) = (—z)g
M(Np) -5
m(Np) = n(Ny) - M;(Ny) ﬁ = 2mol - 28 ﬁ =56g N,
V(H,)
n(Hy) =
(1) = =~

L
V(Hy) = n(Hs) Vs = 6mol - 224 — = 1344 L H,



1.3 - Zrowyeropetpia oe diedvpara

H ovykévtpwon Sixddparog,
(c), wg yvwotdv, opileton
amd T oxéon:

c=—
\4

6mov n 1 mocodTnTA (08 mol)

g StaAvpévng ovoiag kot V

0 O0yKkog Tov dxAvparog (o€

L).

1.3 ZXtouelopeTpia og StoAvpata

AVAAOYOL GTOLYELOHETPLKOL VITOAOYLOHOL EKTEAODVTOL KXl € vTIOPACELS TTOV Yi-
vovtot e SLdAvpa. AV oG Sivouy Th cUYKEVTPWGT] KAl TOV OYKO VoG SLaADHOTOG
otov omnolo gvploketal éva avtdpov 1) éva Tpoidv vioAoyilovpe TNV mTOCOTN-
ta (oe mol) tng Stodvpévng ovoiag pe P&omn Tov 0pLopd TNG GLYKEVTPWOTG KoL
0TI GUVEXELO EKTEAOVHE TOUG GTOLYELOPETPLKOVG VITOAOYLOHOVG 6TV e€lowoT) NG
avtidpaong. Eniong, av vtoloyicovpe tnv moodtnta (o€ mol) evog avtidpdvtog
OV ATOLTEITAL Y TNV A PN avtidpaocn (pe dedopévn mocotnTa GAAOL aVTL-
dpwVTOC) PITOoPOolHE VO LITOAOYLOOUHE KOl TOV OYKO TOU JLtAOHATOG GTOV 0TT0i0
OVTLOTOLYEL 1) TOGOTNTA QLUTH).

[ Epapupoyn 1.4 ]

Iowog dyxog Srodvpatog Ca(OH), 0,5M amouteitar yioo mAnpn eEovdetépwon
200 mL H3POy, 0,2 M mtpog oynpatiopd Caz(POy)s;

Avon

YmoAoyilovpe tnv mocotnta oe mol tov H3PO, mov avtiotoiyel oe 200 mL So-
Abportog 0,2 M:

c=

<=

n=c-V= O’ZmTOl -0,2L = 0,04 mol
Ipagovpe v (toootabpopévn) e€icwon g e€ovdetépwong kou voloyilovpe
OTOLYELOUETPLKG TNV TTocoTnTa 6¢ mol tov Ca(OH), ov avtidpovv pe ta 0,04 mol
H,PO,:

O¢& mol 3 Ca(OH)2 + 2 H3PO4 — Ca3 (PO4)2 + 6 HzO

oov ... 3 2
apo 0,06 0,04

T3
2

Etot, oo ta 2mol H3POy avtidpovv mAgpwg pe 3 mol Ca(OH),, tor 0,04 mol
H3PO, avtidpodv mArjpwg pe 0,06 mol Ca(OH),.

TéAog, vroroyilouvpe tov dyko tov drahdpatog tov Ca(OH), mov mepiLéyel oty
v mocotnta Ca(OH),:

n
c=—
Vv
0,06 mol
v="_ % =0,12L = 120 mL
C
0,52t

1.4 TMMeplooela evOg avTIOPWVTOC

2TV TEPITTMOGT OV 1) Avoloyict TV TocoTH TV o€ mol 00 avTidphvTeVY eival
Lo pe TNV avoloyio TV GUVTEAEGTOV TOVS, 6T0 TEAOG TG avtidpaong Ba éxouv
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avtidphoel TARpwG Ko ta S0 avTdpdvta kat Ba LITAPYXOLY ATOKAELOTIKA TCL
poilovTa NG avtidpaonc. Aépe OTL oL TOoOTNTEG TV dVO AVTIOPOVTWV eival G
otolyelopeTpiky avaroyia. Etot, yio mapddetypa otnv avtidpoon

N2 + 3H2 —> 2NH3

ot toc6tnTeg 1 mol Ny ko 3mol Hy eivou oe otouyetopetpikr avaroyia. Emiong
o€ oToLyelopeTpLkn} avadoyia eivon oL ocoTnTeg 2 mol Ny ko 6 mol Hy kTA. kot
yeviké ot tocdtnteg x mol Ny ko 3x mol Hy,.

Ti Oa yivel OPOG oV 0 OPYLKEG TTOCOTNTEG TWV AVTLOPOVTWV elval o€ Tuyoiar ovet-
Aoyio ko OxL o€ oTOoLYELOHETPLKT]; AG SODHE OPYLKA VO «AGYETO» TTAPADELYHOL.
Eotw 611 Srabétouvpe 4 avtokivita ko 20 podeg. Av Béhouvpe vo BéAovpe Tig pOdeC
oto avtokivnta O mapatnpricovpe 6Tt Ba pog epiocéfouvv 20 — 4 - 4 = 4 podec.
Ko ot yuati ) avadroyia avtoxivitov pe Tig podeg toug eivan 1 : 4.

Me Ao Aoy éxovpe «mepiooelo» amd podeg 1) EAAepa oe avtokivita. Av
elyope 6 avtokivnto ko 20 pddeg TdTE Bt eiyayie mepicoeia 1 avtokivitov. Télog,
av eiyoype 5 avtokivnta ko 20 poddeg Ba eiyope akplPadg TNV avoroyio 1:4 ko
emopévag dev Ba mepiooevav o0Te avtokivTa ovTe pOdeES.

ITIG XMHLKEG AVTIOPAGELG T AVTLOPAOVTA COUATA AVTLIPOVY TAPWGS HE TV OVO-
Aoyia Twv mocot)Tewv oe mol mov kabopileTar atd TOLg cUVTEAETTES (TTOLYELO-
petpiky avadoyio). ILy. otnv avtidpaon

N2 + 3H2 —> 2NH3

ta xmol Ny avtidpodv mAfpwg (ototyetopetpikd) pe 3xmol Hy. Av n apyikn
moooTnTa ToL Ny eivar peyadbtepr amd x mol Aépe 6TL éyovpe mepiooeia Ny, evdd
0 Hy avtidpd mAnpwg kot avapépetal wg meploplotikd avtdpav. Emiong, av n
apxtkn mocotnTa Tov Hy elvou peyodtepn amd 3x mol, Aépe ot éxouvpe mepicoeia
H,, eved to Ny ovtidpd TApwG Ko ovoupéPeTon g EPLOPLOTLKO VTLOPOV.

ITeproproTikd avTdpmv ovopdletal To avTIdpOV oL BewpnTIKA PITopEL var arvTL-
dpaoel TANPWG.

[ Epappoyn 1.5 ]

AwaBétovpe 0,1 mol Mg.

«. Iowa mocodtnTa (o€ mol) Oy atatteiton yior TARpn avtidpaoct), cOpPOVa pe
v e€lowon:
2Mg + O, — 2MgO

Ko Tola tocdTNTA TPoidvTog (o€ mol) Ba waporyBet;

ToAaldtepo OTAV OTA AVTL-
SpOVTO LT PYE KATTOLO COH
1ov BewprnTikd Sev prropovoe
va oavTdpaoel TAPwG (avtL-
dpov oe «mepicoelar») TOTE
TO COMO OV HTOPOVGE VO
avtidpacel TANPWG Aéyoqe
OTL elvou o€ «EAAEWa». TN
ovyxpovn oxoAky VAR dev
avagépetar movdevd 1 AéEn
«EAAEo».

O Ayyhkog 6pog “limiting
reactant” amodideton ota EA-
MViKd ©g «TEPLOPLOTLKO
avTIdpOV.




1.5 - Iebg prropei var poodiopiotei To TEPLOPLOTIKD avVTIOPAV; 7

Ou 6pot  «avtidpovv» Ko
«TTOPEYOVTOL» OTT) GUVEXELDL
0o avtikatactabobv  pe
ToV 0po  «HETOPONEG» e
apvntikd mpodonpo (—) ota
VTS POVTAL.

Otav n mocdtnTO €VOG 6O-
potog eivor pndév B cupfo-
AiCetan pe «—».

Mux akopn pédodog

T kaBéva amd Ta avtildpo-
vto vmoAoyilovpe tnv mo-
GOTNTA €VOG CUYKEKPLHEVOD
npoidvtog. To avTidpdv mov
TOPAYEL TN WKPOTEPT TIO-
GOTNTA TOV GCUYKEKPLHEVOD
POLOVTOG elval TO TepLopt-
OTIKO aVTIOPAOV.

B. Av PBarovpe mpog avtidpoaon 0,4mol Mg pe 0,1 mol O,, mowx TocdHTNHTA
poilovTog Ba maporyBel ko oo B eiva To TEPLOPLOTIKO AVTLOPHV;

Adbon
o. oe mol 2Mg + 0, —>  2MgO
oo ... 2 1 2
apa 0,1 0,05 0,1

Enopévag, B amtotnBoodv 0,05 mol O, ko B tapoyBotv 0,1 mol MgO.

B. Apod ta 0,1 mol Oy amoutovv 0,2 mol Mg yio tAfpn avtidpaot, Ba Tapo-
xBovv 0,2mol MgO kai mepioaéyouv 0,4-0,2 = 0,2mol Mg. To mepropt-
oTikd avtdpov eival to Oy to omoio avtdpd TARpwe. To mponyodpeva
eLPaviloVTaL CUVOTTIKG GTO TLVOKAKL TOL akOAoLOEL.

IMoootnteg / mol 2Mg + O, — 2MgO
Apyka 0,4 0,1 —
A b 2 1

MetaBohéc { vTdpov 0, 0,
Mapayovtan 0,2
TeAucd 0,2 — 0,2

1.5 TMwgUToPEL VA TIPOCOIOPLOTEL TO TIEPLOPLOTIKO AVTIOPWV;

Oa dovpe ot cuvéyela dvo Pactiég peBodovg TPocdLopLlGpHOD TOL TEPLOPLETLKOD
avTLOpOVTOC.

o) M£6odog twv avaroyidv. Eotw 611 0,5mol P gépovron mtpog avtidpaon pe
1,2 mol Cl, obppwva pe v e€iowon:

2P + 3C12 — 2PC13

o mol 2P + 3Cl, — 2PCl,

Apyka 0,5 1,2 -
To meproplotikd avTidpadv eivat avtd 1) TocdTNTA TOL 0Toiov PNndevileTan pe Tnv
olokAnpwaorn TG avTidpaomg.
AxoAovBovpe pia ek Twv Tpoceyyicewy i kot ii.

i. Eotw 6Tt avTidp& OAN 1) toodTnTO Tov P. Tore:
Ta  2mol P
0,5mol P

3 moI C].2
;=0,75mol Cl,

ovTdpolV pe

[Mopatnpodpe 6TL o€ aLTH TNV TEPinTWOT teplosebovy 1,2 — 0,75 = 0,45 mol CI2.

Emopévwg, to Cl, eival oe mepiooeia kat o P eivat to meploplotikd avtidpov.

ii. Eotw 6t avtidpd 6An 1 mocodtnTa Tov Cly. Tote:
Ta 2mol P 3 mol Cl,
;= 0,8mol P 1,2mol Cl,
[Mapatnpoovpe 6TL o vty TNV Tepintwor dev apkovy ta 0,5mol P yia tnv
avtidpaot pe 1,2mol Cl,. Emopévwg, mpaypartt, o P elvar To meploplotikod
oVTLOPOV.

avTidpovv e
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B) Tumormompévn péBodog. Eotw AL n avtidpaon
2P + 3C12 — 2PC13

OTNV oTola OL APYLKEG TOGOTNTEG TV V0 AVTISpOVTWV eival, yevika, x mol P ko
ymol Cl,.
oe mol 2P + 3Cl, —> 2PCl;

Apyka xmol  ymol —

TNa kaBéva amod o avTdpoOVTo oXNUATIOUHE TOV AOYO TNG APXLKNG TOCOTNTOG
oe mol TTPOg TOV AVTIGTOLYO CLVTEAECTT):

x Y
P: = Cly: =
2 3
Ay X Ta SVO AVTLOPDOVTA ELVOIL GE GTOLYELOHETPLKT] XvaAoYia
i Av - = . o , .
2 eTOPEVWG Kat Ta SVO elval TePLOPLOTIKG VTS pOVTA
.. X
ii. Av => . , ,
2 to Cl, Ba eivar To meploploTikd avTdpmv
to Cl, Ba elvan oe mepicoela emopévwg

Y

3

Y o P Ba eival oe mepiooeia emopévag

3

Y

3 0P Ba eivou To meploplotikd avtidpov

iii. Av X <
2

Ymhpyxouv mepUTTOCELS AOKNOEWV OTLG 0TToleg avapépetal OTL Sedopév) TocoTN-
Ta evOG avTdpOVTOG A avTidpd AN PG He TOGOTNTA TOL GAAOL oVTLdpdVTOG B
(xwpic vo avopépetan 1) TocOTNTA TOL B). ST1g Mepintdoelg avtég Bewpoipe o A
WG TO TEPLOPLGTLKO OVTLOP®V KL OL LTTOAOYLoHOL YivovTal pe faon Tnv TocdTnTo
tou A (Sev elvon amapaitntn 1 Xxprion mivako).

[ Epoppoyn 1.6 ]

IMocotnta Ny (g) pélag 5,6 g avtdpd mAnpwg pe Hy(g). Iowx pdlo NH;(g) O
oxnpotiotel; Xxetiég atopkég péleg, H: 1, N: 14.

Avon

YroloyiCovpe tnv tocodtnta o€ mol tov Ny (M, = 28):

5,6
n(N,) = r_ - & _ 0,2mol
YU ML 3 E
T mol mol

Ipagovpe TNV avtidpoot) Ko eKTEAOVE TOUG GTOLYELOHETPLKOVG DITOAOYLGHOUG e
Béon to Ny ko v topayopevn NH; (adiapopolpe yix 1o GAAO avTIOp®dV Yio TO
ormoio dev yvwpilovpe TNV TocOTNTE TOV):

o€ mol N, + 3H, — 2NH;

o@ov ... 1 2

apa 0,2 0,4

YroloyiCovpe o1n cvvéyela T pélo tng NH3 (M, = 17):

m(NH;3) = n-Mrmio1 = 0,4mol - 17mi01 =68¢g



1.6 - Ztowyetopetpikol vroAoyiouol jie GyKkovs aepicwv 9

Aev yivovtor oToLyelopeTpL-
Kol UTOAOYLOHOL pe OYKOUG
oTNV MepinTwon vypov!

1.6 ZTOLXELOMETPLKOL UTIOAOYLOMOL PE OYKOUG EPLiWIV

Soppwva pe tnv vobeon Tov Avogadro (1811), «ioot 6ykoL aepiwv 0TI idLeg cuV-
Onkeg mieong kau Beppoxpaciog mepiéxovv tov idio aptBpd popiowv». Ko BéPoua,
a@ot to 1 mol evog aepiov mepiéxel Ny popLa, ol ioot Oykot aepinv otig idieg cuv-
Onkeg mieong ko Beppokpaciag Bo mepiéxouvv kot Tov idio apBpd mol. Emopévacg,
oTO OEPLOL:

«H avaloyia dykwv eivan kau avadoyia mol apxei ot dykor va eivar orig idieg ouvorj-
KEG.»

‘Etol, peta€d aepiov, propodv v yivouv GTOLYELOHETPLKOL LITOAOYLOHOL KoL e
oyxoug (oe mL, L xtA.) apkel va eivar petpnpévol otig idieg ouvOrikes.

[ Epappoyn 1.7 ]

10 mL CHy(g) avapryvoovtan pe 50 mL O, (g) ko To piypo avopréyetal, omdte
TPOLYHOTOTTOLELTOL 1) AVTIOPOGT) TTOL AKOAOLOEL.

CHy(g) + 202(g) — COz(g) + 2H0()
[T6ca mL CO;, (g) tpoékvov amtd tnv kadon; [loca mL O, (g) mepiooePav;
O dyxot petpriBnkav otig ideg ovvOnKeg ieong kot Beppokpaciag.
Avon
Extelolpe TOUG OTOLYELOPETPLKOVS LITOAOYLGHOVG peTOED aepiwv oe mL.
oe mol CH4 (g) + 2 Oz (g) — COZ (g) + 2 Hzo (1)

o@ov ... 1 2 1
apa 10 20 10

Amd tov mivaka g avtidpaong gaivetor 6t tpoékvoav 10 mL CO,.

Emiong, agpot ta 10 mL CHy (g) amaitnoayv yio tnv kowvor 20 mL O, (g) Ba mepro-
oéfouv Ta viorowa 50 — 20 = 30 mL O, (g).



10

Kepadaio 1 - Xroyeiopetpia

Avpeva Mapadeiypota

[ Mopaderypor 1.1 ]

To mevto&eidio Tov pwoPdpov, PyOs (s), mapackevdletar ammd Py (s) ko Os(g).
. No yphyete T oxetikn XNHIKH avTidpoot cwotd loooTAbUIGHEVT).
B. Na vroloyicete Tig paleg Tov Py (s) kat tov O, (g) Tov arontodvTon yio tnv
mopaywyr 14,2 g PoOs5 (s).
Y xetikég aTopkég paleg, O:16, P:31.
Avon
a. P, + 50, —> 2P,0s
B. Yroloyilovpe tnv mocdtntar oe mol tov P,O5 (M, = 142) mov avtioTol-
xoov ota 14,2 g P5Os.
m 142¢g

n(onS) = M g = e g = O,l mol
T mol mol

oe mol P4 + 502 — 2P205

agov ... 1 5 2
Gpor 0,05 0,25 0,1
Mertatpémovpe Tig mocodtnteg tov Py (M, = 124) xan tov Oy (M, = 32) o¢
YpoppapLo:
— g _ g _
m(P,) =n-M, — =0,05mol - 124 —— = 6,2¢
mol mol
_ g _ g
m(0,) =n-M; — =0,25mol - 32 — =8g
mol mol
[ Noapaderypo 1.2 ]

To dio€eidio Tov Beiov, SO, (g), avtidpa pe to O, (g) mpog tpLoeidio Tov Beiov,
503 (g)-

o. No ypayete T oxetikn XNHIKH avTidpoot 6woTd LoooTAbILGHEVT).
B. Na vroloyicerte:
i. Tn péla tov Oy (g) mov avtdpd TARpwG pe 25,6 g SO, (g).
ii. Tov 6yko tov SO3(g) mov Ba mapoyBei oe STP cuvOrikeg.
Y xeTikéG aTopkég paleg, O:16, S:32.
Adbon
Q. 250,(g) + Ox(g) — 250s(g)



Avpéva Hapadeiypara 11

B. Yrmoloyilovpe tnv mocdtnta o€ mol tov SO, (M, = 64) mov avtioToLK 0OV

oTa 25,6 8.
25,6
n(S0,) = mg = gg = 0,4mol
T mol mol

oe mol 2802 + 02 — 2503

ool ... 2 1 2
apa 0,4 0,2 0,4

i. Metatpémoupe tnv moocdtnta tov Oy (M, = 32) oe ypoppdpLos:

m(0,) = n-Mri = 0,2mol - 32 & _ 6,4¢g
mol mol

ii. Metatpémovpe tnv mocotnta tov SO3 oe L oe STP cuvbrjkec:

V(SO3) =n-Vy, =0,4mol - 22,4 L =89¢g
mol

[ Mopaderypa 1.3 ]

To H, (g) avtidpa pe to O, (g) mpog oxnpoatiopd HyO(1).
. Noa ypayete tn oxetikn Xnpikn avtldpact) cwoTd LlGOGTOOULGHEVT) [LE TOVG
HIKPOTEPOLG OKEPALOVG GCUVTEAETTEG.
B. Na vmoloyioete tn pala tov Hy (g) kat tov 6yko tov O, (g) oe STP cuvOrjkeg
7oL TpéTel v avTdpdoovy wote va Tpokvyouv 7,2 g HyO(l).

Sxetikég atopikég paleg, H:1, O: 16.

Avon
a. 2H,(g) + Oz(g) — 2H,0()
B. Yrmoloyilovpe tnv mooodtnTa o mol tov HyO (M, = 18) mov avtiototyodv
ot 7,2g.
7,2
n(H,0) = n_ - g _ 0,4 mol
M & 18-&
mol mol

oe mol 2H2(g) + Oz(g) — 2H20(1)

oov ... 2 1 2
&pot 0,4 0,2 0,4

Metatpénovpe tnv moootnTo Tov Hy (M, = 2) o€ ypappdpio:

m(HZ):n'Mrﬁ =O,4m01-2% :0’8g

Metatpémnovpe tnv tocotnta tov Oy oe L oe STP cuvOrkeg:

V(0y) =n-V, =0,2mol - 22,4 L. 4,48L
mol
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[ Mopaderypo 1.4 ]

7,2 g C(s) avtidpovv pe Hy (g) oOppwva pe tn xnikr e€iocwor) mov akolovbei.

C(s) + 2Ha(g) — CHa(g)
a. ITéca L Hy (g) oe STP cuvBrjkeg amaitobvral yio tnv TAnpn avtidpact tov
7,2 g C(s) oOpQVX HE TNV TopaTTave XNkt e€iowon);
B. Moca g CHy (g) Ba mpoxdyiovy petd TNV 0AOKATpwOT) TNG vTidpaong;
Yxetikég atopkég paleg, H:1, C:12.
Avon

o. YmoAoyilouvpe tnv mocodtnTa o€ mol tov C(s) wov avtiotolyovv ota 7,2 g.

7,2
n(C(s)) = Mmg = gg = 0,6 mol
oo 12 o

cemol C(s) + 2Hy(g) —> CHy(g)

oapov ... 1 2 1
apa 0,6 1,2 0,6

Metatpémouvpe Tnv mocodtnta tov Hy oe L oe STP ouvOrikec:

V(Hy) =n-Vy = 1,2mol - 22,4 Lo 26,88 L
mol

B. Metatpémouvpe tnv moodtnta tov CHy (M, = 16) oe ypoppdpra:

m(CHy) =n- M, £ 0,6 mol - 16 £ 9,6¢g
mol mol

[ Mop&derypa 1.5 ]

5,6 g CoHy (g) xaiyovtan pe O, (g) obppwva pe tn xnpwr eicwon:
CoHy(g) + 302(8) — 2CO2(g) + 2H,0()

a. ITéoca L O, (g) oe STP autoutobvtat yioe tnv tAfpn kowvon tov 5,6 g CoHy (g);
B. Moca L CO,(g) oe STP B poxidyiovv;
y. éoa g HyO(1) Ba maporyBotv;

Yxetikég atopkég paleg, H: 1, C:12, O:16.
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Adbon
. YmoAoyiloupe tnv mocotnta oe mol mov avtiotoryovv ota 5,6 g CoHy (g)
(M, = 28).
5,6
n(CyHy) = UL £ _ 0,2 mol
AL
mol mol

oe mol C2H4 (g) + 3 OZ (g) —> 2 COZ (g) + 2 HzO(l)

opov ... 1 3 2 2
apa 0,2 0,6 0,4 0,4

Metatpémovpe tnv mooodtnTa Tov Oy oe L oe STP cuvlrkeg:

V(Oy) =n-Vy =0,6mol - 22,4 L 13,44 L
mol

B. Metatpémovpe tnv mocodtnta Tov CO, oe L oe STP cuvBkeg:

V(COy) = n -V, = 0,4 mol - 22,4 —=— = 8,961,
mol

Y. Metatpémovpe tnv mocdtnTa Tovo HyO (M, = 18) o€ ypoppdpion:

g1:0,4mol-18i1:7,2g

m(H,0) = n- M, ——
mo mo

[ Mopaderypa 1.6 ]

IMocotnta C4Hg (g) kaiyetar mApwg pe O3 (g) oOppwva e n xnpkt eElcwon mov
akoAovBel kat poéxvyav 14,4 g HyO (D).

C4Hg(g) + 60,(g) —> 4CO,(g) + 4H,0())

a. IToca L C4Hg(g) petpnpéva oe STP cuvOnkeg kankov;
B. oca L O, (g) petpnpéva oe STP cuvBnkeg amartiOnkoy yio tnv xadomn;
y. Hoca g CO, (g) O poxvyouv;

Yxetikég atopkég paleg, H:1, C:12, O:16.

Avon
. YrmoAoyilouvpe tnv mocdtnTae o€ mol mov avtictotyodv ota 14,4 g Hy,O(])
(M, = 18).
14,4
n(H,0) = m_ - £ _ 0,8 mol
M, g 18 &=
mol mol

cemol CyHg(g) + 602(g) —> 4CO,(g) + 4H,O(D)

opov ... 1 6 4 4
apo 0,2 1,2 0,8 0,8



14

Kepadaio 1 - Xroyeiopetpia

Metatpémovpe tnv mocdtnta tov C4Hg (g) oe L oe STP cuvOrkeg:

V(CyHg) = n- Vi, = 0,2mol - 22,4 = = 4481,
mol

B. Metatpémouvpe Tnv mocodtnta Tov O, (g) ot L oe STP cuvbnkeg:

V(Og) = n- Vi = 1,2mol - 22,4 —= = 26,881
mol

v. Metatpémovpe v mocdtnTa Tov CO, (g) (M, = 44) o€ ypoppapio:

m(COy) =n- M, £ 0,8 mol - 18 £ 352¢g
mol mol

[ Mopaderypa 1.7 ]

Ydatud Sidhvpa (A) 6ykov 100 mL mepiéyer NaOH o€ ovykévrpwon 0,2 M. Zto
Suaxdvpo awtd TpootiBetar ) aatodpevn tocdtnTa HySOy4 yio tnv (A pn) e€ov-
detépwon.

. Na ypayete tnv e€icwon g avtidpaong eEovdetépworng tov NaOH pe to
H,S0,.

B. No voloyioete:
i. Tn péla tov H,SO4 mov mpootédnke.

ii. Tn pala Tov AAATOG TTOL CYNUATIOTNKE.

v. Iowog 6ykog Stadvpatog NaOH 1 M amouteitan yio tnv e€ovdetépwon 3,92 g
H,SO0y;

Sxetikég atopikég paleg, H:1, O:16, Na:23, S:32.
Adbon
o. 2NaOH + H,S0, —> Na,S50, + 2H,0
B. YmoAoyilovpe tnv mocdtnta oe mol tov NaOH oto Sibhvpa (A).

n(NaOH) = ¢-V = 0,2 mTOl .0,1L = 0,02 mol

cemol 2NaOH + H,SO, —> Na,SO, + 2H,0

oo ... 2 1 1 2
apa 0,02 0,01 0,01 0,02
i. m(HzS04) = n- My £ = 0,01mol - 98 £ = 0,98 ¢

ii. m(Na,SO,) = n- M, miol =0,01mol - 142 miol =142¢g
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Y. Yrnoloyilouvpe Tnv mocotnta oe mol tov HySO4 ov avtictoiyel ota 3,92 g.

3,92
n(H,50,) = —"— = 2728 _ ( 6amol
2904 g g
M, L 98 L
mol mol

cemol 2NaOH + H,SO, —> Na,SO, + 2H,0

apov ... 2 1
&pa 0,08 0,04

YmoAoyilovpe tov dyko tov StaAvpatog NaOH 1 M.

cC=

_ 0,08 mol

mol
19

ol <IS

[ MNoapaderypo 1.8 ]

AwBétovpe 0,4 mol SO,.

a. Iowx mocodtnta (o€ mol) O, autonteiton yioe AP avTidpooT), COHPWVXR e
v e€icwon:
2802 + 02 — 2803
Ko ToLa toodTNTR TPoidvTog Bor aparyOet;

B. Av @époupe mpog avtidpaot 0,5mol SO, ko 0,8 mol O,, moro Ba eival to
avTIdpOV o€ TEPLoTELR KoL oL TOGOTNTA TTPOidVTOog B TaparyBet;

Adon
o ocemol 2SO0, + O, —> 2805
oov ... 2 1 2
apa 0,4 0,2 0,4

Enopévac, B atotnBoovv 0,2 mol O, ko B tapoyBoiv 0,4 mol SO5.

B. Apod ta 0,5mol SO, amaitodv mpog avtidpact 0,25 mol Oy, B meplooé-
Youv T veéroua 0,8 — 0,25 = 0,55 mol O,. H mocdtnta tov SO5 mov B
nopoyBet Oa eivan 0,5 mol. Ta amoteAéopata eppoviCovtal GLVOTTIKG GTOV
mivaka mov akoAovOei:

(13 mol 2 SOz + 02 — 2 803
Apykd 0,5 0,8 -
Metafolég -0,5 —0,25 0,5

Telkd — 0,55 0,5
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[ Mopaderypo 1.9 ]

Ye xhewotd doyeio erodyovton 0,5mol Ny (g) ko xmol Hy (g) won Sie€dyeton n)
avtidpaot mov akoAovBei.

Ny(g) + 3Hz(g) —> 2NHs(g)

o. T mowa T Tov x ta 0o avTdpwvTa eival oe GTOLYELOPETPLKY avaloyias
B. T moleg Tipég tov x To Hy (g) eivon o€ mepicoeia;

y. T moteg tyég touv x to Ny (g) eivan oe mepiooeia;
Adbon

o. oemol N, + 3H, —> 2NHj;

Apyxa 0,5 x -

Agov to 1 mol Nj (g) avtidpa mAnpwg pe 3 mol Hy (g), ta 0,5 mol Hy (g) avti-
dpovv pe 1,5 mol Ny (g), dnAadr] yio Tn oToLyelopeTpLky) avaloyia avTdpo-
vtwv Oa tpémel x = 1,5.

B. Zoppwva pe ta mapostdve av x > 1,5 to Hy (g) eivon oe mepiooeia.

(23 mol N2 + 3 Hz —> 2 NH3
Apyd 0,5 x>1,5 -
Metaforég -0,5 -1,5 1
TeAucd — x—15>0 1
y- Av x <15 = %C < 0,5, T0 Ny (g) O eivon oe mepiooeto.
(ox3) mol N2 + 3 Hz —> 2 NH3
Apyika 0,5 x<15
X 2x
Metaforé -= —x =
Polég 3 3
Telk& 0,5 — X — S
3 3
[ Mopaderypa 1.10 ]

Ye kAewoto doyelo eoayovtal 11,2 g CO(g)) ko 1,2 g Hy (g) ko oe katdAAnAeg
ouvOnkeg dieEdyeton n avtidpoon ov akoAovdet.

CO(g) + 2Hy(g) —> CH3OH(g)

. No onpeldoete molo eivol mePLOPLOTIKO AVTIOPOV KL VO KATAOKEVXGETE
Tov mivaka tng avtidpaong.

B. Na vroAoyicete n péla tng CH30H (g) mov oxnpatiotnke TeAkd.
Yxetikég atopkég paleg, H: 1, C:12, O:16.
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Adbon
. YmoAoyiloupe Tig m00dTNTEG 08 MOl TV AVTIOPOVTOV.
11,2
n(CO) = m_ - € _ 0,4 mol
M, £ 9g 8
mol mol
1,2
n(Hy) = m__ %8 _ 0,6 mol
ML 25
mol mol

Agob to 1mol CO(g) avtidpd pe 2mol Hy(g), Ta 0,6 mol Hy (g) avtidpoiv
pe 0,3 mol CO(g). Emopévwg, mepiooetel mosotnta CO(g) ondte to Hy (g)
Bo eivon o TeploploTikd avtidpov. Iivakag avtidpoong:

o€ mol CO + 2H, —> CH;3;0H
Apya 0,4 0,6 —
Metafolég -0,3 -0,6 0,3

Telk& 0,1 — 0,3
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EpwTtnoelg - Aoknoelg - MpofAnuata

1.1 Avavopei€ovpe 2 mol Ny kot 6 mol Hy, tote petde
TNV 0AOKATpwoT) TNG avtidpaong:

Nz + 3 H2 — 2 NH3
ota ntpoiovta Ba vtdpyovv:

o. 2mol NHj
Y. 6 mol NHj

. 4mol NH;
8. 8mol NH3

1.2 Av xmol HCl avtidpodv mAnpwg pe ymol Zn,
oVHPVa pe TNV e€lowon):

Zn + 2HCl — ZnCl, + H,
TOTE YL TOvg aplBpoig x, y LoyleL

o x>y B. x>y y.x=2y b y=2x

1.3 Av xmol A(g) avtldpodv mAnpwg pe ymol
B(g), ooppwva pe v e€iowon:

2A(g) + 3B — 2I(g
TOTE Yo Tovg aplBpoig x, y LoyleL:

B. x =15y
5. y= %x

o x=y
Y. ¥y =15x
1.4 e pla @uaAn ewoayovpe 0,5mol SO, (g) xan

xmol O, (g) xou die€hyeton n avtidpaot mov ako-
AovDel.

2S0;,(g) + Oz(g) —> 2S05(g)

ITowx B pémel va elvon 1) TN TOL X OCTE GTO Té-
Aog tng avtidpaong otn eLiAn va vtdpyeL HOVO TO
SO3 (g);
a. x =0,25
Y. x>0,25

B. x=1
5. x>1

1.5 'Eva motrpt pe Siddvpa HC éxel pdla my. Xto
ot pL tpocBétovpe pvicpata Zn palog my kot Ste-
Eqyetan 1) avtidpoon:

Zn(s) + 2HCl(aq) — ZnCl,(aq) + H;(g)
Av m3 1 pé&lo Tov ot pLov petd v awvtidpaor, Bo
loybel: my +my = mz. 2woTo 1 6xL; No aitioroyn-
GETE TNV ATTAVTNGCT COG.

1.6 Av pio @uadn ovopei&ovpe 6 mol Ny ko 6 mol

H,, tote petd tnv oAokAnpwot g avtidpaong
N2(g) + 3Hz(g) — 2NH;(g)

Bo oxnpatioTovV:

o. 4mol NHj
Y. 12mol NHj

B. 6 mol NH;
8. 8 mol NH;

1.7 20 mL H, (g) avtidpotv pe 20 mL O, (g) ocOppwva
pe TNV e€lowor) mov aKoAovbe.

2H,(g) + 0z() — 2H;0(g)
Av ot 6yKoL TV aeplwv petpridnkav otig ideg ovv-
Onkeg mieong xou Beppoxpaciag, oo and To TApL-

KATW OXAHOTO TOPLOTAVEL KOADTEPQL TN PLOAY TNG
avtidpaocng HeTd TNV OAOKAN pwCT] TNG;

( ) ( )

- ) S
@ o ¢
%b)%@

J

(®

o A
@ . “J{
S a) OJ%)

(. J \ J

Ta oxnpata TG PLAAeg TOPLOTAVOLV:

O : H Qo

1.8 IIéoa mol Ca(OH), mapdyovion ocvyxpovewg e
5 mol NHj3 oOppwva pe tnv avtidpacn mov akoAov-
Ocl;
Ca3N2 + 6H20 — 3C3.(OH)2 + 2NH3
o. 2,5 B. 3,3 v 75 8. 15

1.9 Xe éva doyelo etodyoupe 0,5 mol Ny (g) ko x mol
Hj (g) xou diekayetan n avtidpaot mov akorovdet.

Nz (g) + 3Hz(g) — 2NHs(g)

ITowa Box Tpémel var elvart 1) THY) TOL X GOTE 6TO TEAOG
g avtidpaong otn @eLdAn va vrdpyer NHs (g) ko
N, (g);

a. x<1,5 B. x =

y. x>05 8. x=05

1.10 No yopaktnpicete TG TPOTAGELS TOL AKOAOUL-
Bov wg cwotég (2) 1 AavBaopéveg (A). Na outioro-
YOETE TIG EMAOYEG COG OVAPEPOVTAG KATAAANA QL
nopodelypata.
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o. Xe k&Be xnpkn avtidpoaon n mtoodTnTo 0€ mol
TV OVGLOV TTOL TAPAYOVTAL elvol T&vTa iom
e TNV TocOTNTA 6€ MOl TV 0VGLHOV TOL AVTE-
Spacav.

B. e pio avtidpoon mov die€dyeton oe kAeloTod
doxeto N palo twv avtidpwvtwv eivol ior pe
TN pala TV Tpoidvimy.

Y. Ze pia avtidpact oTnVv omoio GLPHETEXOVV HO-
VO a€PLA, 0 GLVOALKOG OYKOG TV OVTLOPOVTMV
elval 100G e To GUVOALKO OYKO TV TPOLOVT®V
(otig dieg ouvBrkeg mieong kot Beppokpoaci-
0g).

1.11 No ovpmAnpwbei o mivakag tng avtidpaong
oV okoAoLBEL av elvol YvwoTO OTL OL ap)Lkég TTo-
COTNTEG TWV AVTIOPOVTWV ELVOL G GTOLYELOUETPLKT)
avoioyior.

mol C +CO, — 2CO
Apyk& 1,2 -
Metafolég

Telkd

1.12 No ovpmAnpwbei o mivokag tng avtidpaong
7OV atkoAoLBel av eival yvwoTd OTL oL apyLkég TTo-
OOTNTEG TV AVTLOPOVTWV ELVOL GE GTOLYELOUETPLKT)
avoroyio.

mol N2 + 3H2 — 2NH3
Apyka 0,4 -
Metafolég

Telkd

1.13 No ovpmAnpwbel o mivakag tng avtidpoaong
7oV akoAoLBel av elvol YvwoTd OTL oL apyLkég To-
O0OTNTEG TV AVTIOPOVTWV ELVIL GE GTOLYELOUETPLKT]
avoloyio.

mol 2802 + 02 — 2803
Apyk& 0,4 -
Metafolég

Telwck

1.14 No ovpmAnpwbei o wivakag tng avtidpaong
7oL atkoAoLBel av eival yvwoTod OTL oL apyLkég TTo-
OOTNTEG TV AVTLOPOVTWV ELVOL GE GTOLYELOUETPLKT)
avoroyio.

mol 2P + 3 H2 — 2 PH3
Apyxa 1,2 -
Metofolég

Telkk

1.15 Noa ovpmAnpwbel o mivakag g avtidpaong
7oV akoAovfel av elvor yvwotd OTL Tat avTIdpOVTA
elvor apyLkd o€ oToLyELOpPETPLKT] avaloyic.

mol 4NH3 + 302 — 2N2 + 6H20
Apykd 0,9 - -
Metaforég

Telkd

1.16 No ocvpmAnpwbel o mivakag g avtidpaong
7OV AKOAOLOEL.

mol 2H, + O, — 2H,0
Apyd 0,8 0,5 -
Metafolég

Telkd

1.17 No ocvpnAnpwbel o mivakag tng avridpoong
OV AKOAOVOEL.

mol N2 + 3H2 — 2NH3
Apykd 0,8 0,5 -
Metafolég

Telkd

1.18 No ocvpmAnpwbel o mivakag tng avtidpoong
7TOL AKOAOUVOEL.

mol 2Na + %Oz —> Na,O
Apyka 0,4 -
Metofolég

Telika 0,2

1.19 Noa ocvpmAnpwbel o mivakag g avtidpaong
7OV otkoAoLOEL.

mol 2Na + % 02 — NaZO
Apyxa 0,5 -
Metafolég

Telki 0,2

1.20 No ocvpmAnpwbel o mivakag g avtidpaong
7OV AKOAOVOEL.

mol 4Al + 3 02 —> 2 A1203
Apycd 5 -
Metafolég

Telkd 15
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1.21 No ovpmAnpwbel o mivakag tng avtidpaong
OV OKOAOLOEL.

mol 4NH3 + 302 — 2N2 + 6H20
Apyxikd 1,2 — -
MetaPolrég

Telkd 0,2

Avtidpaoelg dixomaong

1.22 To avBpaxikd acPéotio, CaCOs5 (s), Siaomartal
o€ vPnAr Beppokpacio oOpPwva pe v e€locwon:

CaCOs3(s) —> CaO(s) + CO;(g)

20 g CaCOs (s) droomovton Beppikd cOppwva pe tnv
nopandve avtidpact. Na vitoloylotoiv:

a. O oykog tov CO,(g) mov mapdyOnke oe STP
ouvOrkec.
B. H péla tov mapaydpevov CaO(s).
Sxetikég atopikég paleg, C:12, O:16, Ca:40.

1.23 To yAwpikd xéio KClOs(s), dwxomdron oe
vynAn Beppoxpacia maphyovrog xAwplodyo k&Alo,
KCl(s) ko Oy (g), obpowva pe tnv e€iowor mov ako-
AovOel.

KClO3(s) — KCI(s) + 2 0,(g)
2,45 g KCIO;3 (s) Sraomadvton Oeppikd cOpQwva pe tnv
noportdve avtidpoon. No vtoloylotoov:

a. O dyxog tov Oy (g) mov mapdyOnke oe STP cuv-
Onkec.
B. H pé&la tov moapayopsvov KCI(s).

Yxetikég atopkég paleg, O:16, Cl:35,5, K:39.

1.24 To 6&wo avBpaxikd vatpro, NaHCO; (s), Suwa-
ondatot o€ LYNAN Beppokpacia cOpPpwva pe TNV ei-
owon:
2NaHCO3 (S) — N212CO3 (S) + C02 (g) + HzO(l)
16,8 g NaHCO3 (s) diaomdvton Beppikd oOppwva pe
Vv mapamdve avtidpaot). No vtoloyiotolv:

a. O 6ykog tov CO,(g) mov mapbhybnke oe STP

ouvOrkeg.

B. H péla tov mapaydpevov NayCOs5 (s).

Yxetikég atopikeg paleg, H:1, C:12, O:16, Na:23.

1.25 To witpikd appodvio, NHyNO; (s), Siaomartal
OOHPVA HE TN XNHKT e€lowon:
NH4NO;(s) — N,O(g) + 2H,0(g)

a. ITowx n pélo kéBe TPoidVTOG TOL TPOKUITTEL pLe
 dwkomacn 160 g NH4NOs;
B. Iowa mocotntae NHNO;3 mpémer va Sroomoa-
otel yuo va Tpoxvouv 3,6 g Hy O;
y. Iowog 6ykog aepiwv (oe STP) mpoximtel amod
n Siomaon 0,1 mol NH NO;;
Yxetikég atopikég paleg, H:1, N:14, O:16.

ADO AVTIOPOVTIA GE GTOLYELOUETPLKT] XVOAOYLT

1.26 e vynAn Beppoxpaocio to Hy (g), avtidpd pe to
I, (g) oxnpartiCovrag vdpoindio, HI(g).

a. Naypaete tn oyetikn xnuwkn avtidpoon eo-
OTAOULOUEVT) CWOTA HE TOUG HLIKPOTEPOVS OUKE-
POLOVG GLVTEAECTEG.

B. No vmoAoyicete Tig paleg Tov Hy (g) kau tov
I, (g) mov amaitovvTol yia Ty Tapaywyn 6,4 g

HI(g).
SxeTucég atopikég paleg, H:1, 1:127.

1.27 To povo&eidio tov avBpaka, CO(g), avtidpd
pe to Oy (g) oxnuoatilovrag dio€eidio Tov avbpaxa,
COz(g)-

a. Na ypaete tn oxetikn xnukn avtidpoon cw-
OTA LGOGTUOULGUEVT] HE TOVG PLIKPOTEPOLS OLKE-
POLOVG GUVTEAEGTEG.

B. Na vroloyicete Tic paleg tov CO(g) kot Tov
O, (g) mov amoutoLVTOL YL TNV TOPOYWYT|
176 g CO, (g).

YxeTikég atopkég paleg, C:12, O:16.

1.28 To N, (g), avtidpd pe 1o Hy (g) oxnpatilovtag
oppovie, NHs ().

a. Noa ypayete tn oxetikn xnuwn avtidpoon cw-
0Té Lo0oTAOHLoPEYT e TOUG PLKPOTEPOLG UK E-
POLOVG GLVTEAECTEG.

B. Na vmoloyicete Tig p&leg Tov Ny (g) ka Tov
H,(g) mov asmoutobvranl yia tnv mopoywyn
89,6 L NHj; (g) petpnpéva oe STP cuvOnkeg.

Sxetikég atopukég paleg, H: 1, N:14.

1.29 2,3g Na(s) avtidpolv pe TNV omaLtoOpev) To-
ootnta Oy (g) maphyovrog NayO(s).
. No ypaiete tn oxetikr xnpky avtidpaot cw-
OTA LoOGTAOULGHEVT).
B. i. IToiog 6yKkog O, (g) oe STP cuvOrKeg amat-
telton y tnv avtidpoon;
ii. owx pé&lo NayO(s) Oar oporyOet;
SxeTKéC aTopukég paleg, O:16, Na: 23.
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1.30 Alvetal n pn woootabpopévn ynukr e€icwon:
Al + 02 — A1203

«. Na woootabpicete tnv xnpikr e€lcwor pe Toug
HIKPOTEPOVG OKEPALOVG GCUVTEAEGTEG.

B. Toteg o1 paleg tov Al ko tov O, mov mpé-
TEL VO AvTLOpAo oLV HOGOTE v TpokOYouv 40,8 g
AlyO3;

Yxetikég atopkég paleg, O:16, Al:27.

1.31 8,8g C3Hg(g) xaiyovrtal tAnpwg pe O (g) odp-
Qwva pe tn xnukn eéicwor:
C3Hg(g) + 502(g) — 3CO2(g) + 4H,0()
a. IIéoca L Oy (g) oe STP amottodvron yior tnyv
AN kavon Towv 8,8 g C3Hg (g);
B. IIoca L CO,(g) oe STP Ba mpoxdyiovv;
v. Hoca g HyO (1) Oa mapaxOovv;
Sxetikég atopikég paleg, H:1, C:12, O:16.

1.32 Toootnta CyHg (g) kaiyeton mApwg pe O, (g)
OOHPWVA PE TN XNHLKT e€lowon:
CzHg(g) + 20,(g) — 2C0,() + 3H,0()
T v kadomn ootontiBnkoy 0,7 mol O, (g).
a. ITotog o 6ykog tov CyHg (g) oe STP cuvbrjkeg
OV KANKE;
B. IIoca L CO,(g) oe STP mpoékvyav katd tnv
Kavon);
y. Hoca g HyO (1) mapaydnkov;
Yxetikég atopkég paleg, H: 1, C:12, O:16.

1.33 Iloootnta CHy(g) kaiyetar mAnpwg pe O, (g)
oOHPWVa pe TN XNk e€lowon:

CHy(g) + 202(g) — 2CO,(g) + 2H,0()
Ao v koo apdyxOnkav 8,96 L CO, (g) petpnpé-
va e STP cuvBrjkec.

a. Iowx n pélo tov CHy (g) oe STP mov kdmke;

B. Ioca L Oy (g) oe STP amoutnOnkav yia tnv
Kovon;

v. Hoca g HyO (1) mapayOnkav katd tnv kadon;

Yxetikég atopkég paleg, H: 1, C:12, O:16.

1.34 0,2mol évwong tov tdmov C,Hy (g) xaiyovran
TANPWG pe O (g) oOppwva pe tn xnuwkr eicwon:
CxHy(g) + (x+1)0z(g) —> xCOz(g) + 2H,0(1)

Amd v xaon mapdydnkav 8,96 L CO, (g) petpnpé-
va oe STP ouvOrjkec.

a. ITowx 1 Twr tov x;

B. Ilooa L O,(g) oe STP amoitodvron yior tnv
AN PN kadomn Twv 0,2 mol C, Hy (g);

y. Hooca g HyO (1) Ba mapayBotv;
Exetikég atopkég paleg, H:1, C:12, O:16.
1.35 0,1mol S(s) avtdpodv akpifodg pe 0,1mol
0, (g) ocvppwva pe TNV ekicwon:

S(s) + 502(8) — SO4(g)

a. IToog o ynpikog Tomog Tov okeldiov;

B. IIooa g Tov o€ediov SO, (g) mapbyOnkav;
SxeTUcéG aTopikég paleg, O: 16, S:32.
1.36 0,1 mol aépov o€eldlov Tov al®TOL (NxOy)
avTdpa akplpog pe 0,7 mol Hy (g) odppwva pe tnv
eElowon:

3x+2y

N, O, (g) + ——=Hz(g) — xNH;3(g) + yH;0(g)
Amd v avtidpaot mpoékvyav 7,2 g HyO(g).

a. ITolog o xnpikog TOTTOG TOL 0EELSiov;
B. Iowog o mapaydpevog oykog tng NH;(g) oe
STP;
Sxetiké atopikég paleg, H: 1, O:16.

MpofAfparta pe Stodvpata

1.37 9,2g Na(s) avtidpovv mAfpwg pe HyO(l) odp-
Qv P T XU avtidpoot) mov akoAovbe.
Na(s) + H,0() —> NaOH(aq) + Hy(g)

a. Na wootabpicete tnv avtidpoaon pe Tovg Ko-
TAAANAOUG k€ PULOVG CLVTEAECTEG.

. ITotog o 6ykog Tov Hy (g) mov mpoxdmtel petpn-
pévog oe STP cuvbrjkec;

Y. Meté v amopdxpoven tov H (g) mpokidmtel
vdatikd SidAvpa NaOH(aq) 6ykov 500 mL.
IMowa 1) cvykévTpwon tov SLaAbUATOC;

Sxetikn otopkn palo, Na:23.

1.38 Ydartikd Sidhvpa KOH éxer oyko 100 mL ko
ovykévtpwon 0,4 M. 1o Stbdvpa autd mpootibeton
1N agoutovpevn toooTnta HySO, yi tnv e€ovdeté-
pwoT.

a. IIéca mol Hy,SO4 amontriOno;

B. Iowx n palo Tov dhartog (K,SO4) mov oxnpo-

tiotnke petd Tnv e£ovdetépwon;

SXETIKEG ATOpLKEG paleg, O:16, S:32, K:39.
1.39 Ydatikd Sbhvpa (A1) mepiéyxer Ca(OH), (aq)

éxeL ovykévrpworn 0,2 M. Eva dAAo vdatikd Stéhvpo
(A2) HCl(aq) éxer ovykévipwor 0,2 M.



22

Kepadaio 1 - Xroyeiopetpia

a. Iowx n ynukn e€icwon tng avtidpaong mov
Aoppaver xopo pe Tnv avéyu€n tov dvo da-
Avpdtov;

B. Me mowx avoroyia Oykwv (Vi/V,) mpémel
vo avapi€ovpe T d00 mapamdve StadbpoTo
wote va yivel TANpnG eEovdeTépwon;

1.40 Katd t Swpifpocn NH;z(g) oe Sbivpa
HCl(aq) mpaypatomoteiton 1 avtidpoon mov ako-
AovDel.

NH; (g) + HCl(ag) —> NH,Cl(aq)
Na voloyicete:

a. Tov 6yko tov SwaAdparog HCl(aq) ocvyké-
vtpwong 0,2 M mov avtidpd AN pwg pe 8,96 L
NH; (g) petpnpéva oe STP cuvOrjkeg.

B. Tov 6yko oe STP tng aépiag NHj(g) mov
npénel va dPipocBel oe 500 mL SraAdpotog
HCl(aq) 0,2 M ywx va to e€ovdetepwoet, kabng
KoL T pado Tov dhotog ov Ba mopoayOel ad
Vv e€ovdetépworn auth).

Mepicosla evog avtidpdvrog

1.41 e xlewotod doyeio pe 9,2g Na(s) ewchyovran
71 g Cl, (g) koL to obotnpo Oeppaivetol oe KATOAAN-
An Beppokpaocia, omd-te TpaypatomoLeiton 1 oavTi-
dpoon:
2Na(s) + Cly(g) —> 2NaCl(s)
a. oo eivon To meplopioTikd avtidpwv; Na ko
TaokeLAoTEL 0 TTivarkag TG avtidpaong.
B. Na vrmoloyiotel 1 pélo Tov NaCl(s) mov oyn-

potioTnke.

YxeTIkéG aTopkég paleg, Na: 23, Cl:35,5.

1.42 e wxhewotd doyeio pe 80g CHy(g) ewshyo-
vton 12mol O, (g) kot mpokadeitar oavapAeEn ondTe
mpoypotomoteiTal 1 avtidpoor:

CHy(g) + 202(g) — COz(g) + 2H,0()
a. oo eivou to meplopioticd avtidpov; Na ou-
TLOAOYOETE TNV AITAVTNGT] 0OG.

B. Na xataockevdoete tov mivaka tng avtidpo-
ong (oe mol) pe TIg apyLkég TOGHTNTEG, TIG TO-
GOTNTEG TOL AVTLOPOLY KBNS KL TIG TEALKEG
TOCOTNTEG.

Yxetikég atopkég paleg, H: 1, C:12.

1.43 6g H,(g) pépovton mpog avtidpaorn pe 44,8L
CO(g) petpnuéva oe STP, omodte 0e KATdAANAEG GLV-
Onkeg mpaypatomoteital n avtidpocn mov akoAov-
Oei.

CO(g) + 2Hy(g) —> CH30H(g)

a. Ilowo eival to meplopiotikd avtdpov; Na at-
TLOAOYNGETE TV ITAVTNOT GOG.

B. Na katackevdoete Tov mivoka tng ovtidpo-
ong (o€ mol) pe tic apyLkég TOGHTNTES, TIG TTO-
00TNTEG OV AVTLOPOLV KOOGS KO TIG TEALKEG
TOGOTNTEG.

y. Na vmoAoyicete tn péla tng CH30H mov oxn-
potioTnke.

Sxetikég atopkég paleg, H:1, C:12, O:16.

1.44 To Al(s) avtidpd pe Srahvpa HBr (aq) ocOppwva
e TNV avtidpoon wov akoAovbet.

2Al + 6HBr —> 2AlBr; + 3H,

Ye dudhvpa HBr (aq) mov mepiéyer 0,6 mol HBr mpo-
o0étovpe 0,3 mol of Al(s).

a. Ilowo eivor to meploplotikd avtdpav; Na ka-
TAOKELAOTEL O VKOG TNG avTidpaomG.

B. Iooa L Hy (g) petpnpuéva oe STP Ba oynpoti-
otolv;
1.45 Tow péla SO3(g) B oynpatiotel pe tnv emi-
dpaon 6,4g SO, (g) oe 6,4g O4(g) ocOppwva pe tnv
avtidpaor mov akoAovbei;

250,(g) + O2(g) — 250s(g)
SxeTucég atopikég paleg, O:16, S:32.
1.46 e vdatkd didhvpo mov mepiéxer 0,06 mol

CaCl, mpootifevtan 2,12 g NayCOs, omdte mpaypo-
Toroleiton 1) avtidpoot ov akoAovbet.

CaC12 + N3_2CO3 —> CaC03l + 2NaCl

a. IToto elvau To TTEPLOPLOTLKO AVTLOPGOV;

B. No voloyiotel 1 palo Tov GXNUATILOHEVOL
CaC03.

Yxetikég otopukég paleg, C:12, 0O:16, Na:23,
Ca: 40.

1.47 Towx pélo Ppwpovyov apoevikov (III), AsBrs,
Bo oxnpatiotel pe tnv enidpoon 3 g As oe 16 g Bry
oOPPOVA pe TNV avTidpaot) mov akoAovde;

2As + 3Bry —> 2 AsBr;
SXETIKEG aTOpLKEG pAleg, As: 75, Br: 80.
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1.48 Xe xAewoto doyelo mov mepiéyel 16,8 g C3Hg (g)
ewoayovral 67,2L O, (g) petpnpéva oe STP ouvvln-
ke Ilpokodeital avapeEn ondte mpaypatomoLei-
Tou 1) avtidpaon mov akoAovbe.

C3Hg(g) + 50,(g) —> 3CO;z(g) + 4H,0())

o. Ilowo eivar To meploploTikd avtidpwv; Na at-
TLOAOY|CETE TNV AITAVTINGT] 0OG.

B. Na vroloyicete Tov OYKO TOUL TOPAYOHEVOL
CO, (g) oe STP ouvvbrkeg kaBodg kot T pdlor
Tov mapayopevov HyO.

Yxetikég atopkég paleg, H: 1, C:12, O:16.

1.49 Xe vdatiko didAvpa HCI 0,3 M 6ykov 200 mL
npootifevron 0,02mol MnO,(s) omdte mpayporto-
motelta 1) avtidpoon ov akoAovBel.
4HCl(aq) + MnO,(s)

—> Cly(g) + MnCl,(aq) + 2H,0(1)

a. IToto eivou to meplopiotikd avtidpov; Na ou-
TLOAOYT|GETE TNV ATAVTINGT GOG.

B. No vroloyicete Tov Oyko TOL TOPAYOHEVOL
Cl, (g) oe STP ocuvbrikeg xabwg kot TNV T0G06-
Ta Tov apayopevov MnCl, e mol.

1.50 To 1774, o Xoundog xnpikdg Scheele mapo-

okevaoe to Cl, (g) pe Baon v avtidpaon mov ako-

AovBel.

4NaCl(aq) + 2H,SO4(aq) + MnO,(s) —
2Na,SO4(aq) + MnCl,(aq) + Cly(g) + 2H,0(1)

dépovpe mpog avtidpaon 50 mL NaCl 2M pe 25 mL

H,SO4 6 M xou 0,05 mol MnO, (s).

a. Ioto eival To mepLloploTikd avTdpov;
B. ITowog 6ykog Cly (g), oe STP cuvOrikeg mapdye-
TOL [LE TNV TAPATAVE® avTidpao);

Y TOLYELOUETPLKOL VTTOAOYLIGHOL HE OYKOUG QEPi-
ov

1.51 20mL evog aepiov A(g) avtidpovv TANPWG e
20 mL aepiov B(g) xou mapdhyovv 20 mL aepiov mpo-
iovtog I'(g).

. Av ot oykol petpnOnkav otig ideg ouvOnkeg
nieong kat Beppokpaciog, mowa eival 1 eicw-
on g avtidpaong;

i A(g) + Ble) — I(g)

ii. A(g) + B — 2T(g)
iii. A(g) + 2B(g) — T(g)
iv. A(g) + 2B(g — 2I(y)

B. No outiodoyrjoete TNV emloyr 6ogG.

1.52 20 mL C,Hg (g) avapuyvoovtan pe 100 mL O, (g)
KoL TTPOKOAELTOL ovapAeEn 0mOTE TPOYHATOTTOLELTOLL
1N avtidpoaot) mov akolovbe.

CyHg(g) + 10,(g) — 2C0,(p) + 3H,0(g)

a. ITéca mL CO, (g) tpoékvyav amd tnv kadon;
B. ITotog 0 6YKOG TV aeplwV TOL ATOPEVOLV e-
T& TNV 0AOKA pwOoT) TNG avTidpaong;

OL6yKoL TV aeplwv petprifnkav otig idieg cuvOrkeg
nieong ko Beppoxpaciog.
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Xnueia kai ... Tépara ...

«Xnueia kat aepooaKol avToKIVHTOV!»

OL aepdokoL ALTOKLVATWY ivat éva GOGTNHA AcPaAelag TOL 081 Y01 Kol TOL GUVOSYOD TV ETLBATIKOV
OQUTOKLVT®V TTOV X prjotpomoteiton outd T dekoetion Tov 1990. H Aettovpyio tov otnpileton otnv toydoT
TOPAYWYT] AEPLOL TNV TTEPITTWOT) GOYKPOLOTG He TN Xprion xnikng avtidpaong. H mo kowr) avtidpoon
7OV £xeL xpnotpomotnBei eivar n aroovheon tov alidiov tov vatpiov, NaNs (s). Otav o awsbntrpog Tov
HXOVIGHOD VLY VEDGEL GOYKPOUGT] TOL OXHHATOC, Statepviel NAEKTPLKO peH o€ KATAAANAN ToGOTNTA
NaNj kot Sie€dyetan n avtidpacn mov akoAovet.

2NaN3(s) — 3N, (g) + 2Naf(s)

NS\\\\1\Yh

-

H avtidpao eivor oAl ypriyopr kot To moporyopevo Ny (g) Popel va pouck®doeL TOV aepOcaKo e KAAGH
tov devteporéntov (0,03 —0,10s). ExTOG otd Tor pmyoevikd pépr) NG cUOKELHGC, TTPETEL VO LITOAOYLOTEL KO
N mocotnta Tov NaNj3 (s) mov mpémel va xprotpomoinBei 6Tov aepdoako dote vo SIoPaAAGTEL 1) COOTH
Aertovpyio tov. Mo mopdderypo pe tn xprion 100 g NaN3 propotv va tapoyBovv 50 L wepimov N (g).

Koatd ta dAAa, elval Tpopavag TpoTIHoTepo va pnv tov deite va povok®vel ToTé!
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®UAAo Epyaciag 1.1

Yrowxelopetpio I

To tpro&eidio tov o1dripov, Fe,05 (s), avtidpa pe to CO(g) ovppwva pe Tnv e€lcwaor ov akoAovdet.

Fe;03(s) + CO(g) — Fe(s) + CO,(g)

«. Na woootabuiotel n mopamave xnpikr e€icwor.

B. IIoca g Fe,05(s) ko moéoa L CO(g) petpnpéva oe STP ouvBrikeg mpémet va avtidpioouv yio va mapoyBov
22,4 Fe(s);

y. IIoca L CO, (g) petpnpéva oe STP cuvOnkeg O mapoayBoiv;
Yxetikég atopikég paleg, O: 16, Fe: 56.
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®UAAo Epyaciag 1.2

Ytovyeopetpice 11

Ye éva doyelo mepiéyovton 0,2 mol NHjs (g) ko 0,3 mol Oy (g). To dvo avtd cuotatikd avtidpoiv oe katdAAnAeg
ouvOnkeg, cOPPwVA pe TN XNk eElcwoT) Tov okoAoLBEL.

NH;(g) + Oz(g) — NO(g) + Hz0(g)
o. No wootabpiotel n mapamdve xnukn eEicwon.

. Tlowo eivon To meproprotikd avtidpdv; Na katackevaotel o mivakog tng avtidpaong (oe mol) pe Tig apyi-
KEG TOGOTNTEG, TLG TOGOTNTEG TTOL AVTLOPOVV Kot TOPayovTon KoBdG Ko TIG TeEALKEG TOGOTNTES HET TNV
0AOKANpWOT) TG avTidpaomc;

v. IToca L NO(g) petpnpéva oe STP cuvOnkeg O mpokdyouv petd tnv oAokAnpwon g avtidpaong;
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Awywviopa 1.1
Avoryoviopo XTolyELOHETPiog

Otpa A
N Tig mapaxdrw epothioeis moAdamAng emdoyrg A1-AS5 va ypayete arAd o ypdupa mov avrioTolyel oth owoTh
anavrnon.
A.1. Av avapei€oupe 8 mol SO, kot 4 mol Oy, TdTe petéd TNV 0AOKANPWACT) TNG AVTIdpaong:
2802 + 02 — 2803
ota poidvta o vitdpyovv:
. 4mol SO; B. 6 mol SO; Y. 8mol SO; 8. 12mol SO3
A.2. Av x mol N, avtidpodv mAfpwg pe y mol Hy, cOppwva pe v ekicwon:
Nz + 3 H2 — 2 NH3
TOTE Y1 TOUG aeplBpovg x, y Loy veL:
o x>y B. x =15y Y. x =3y 6. y=3x
A.3. Dépoupe mpog avtidpaomn 0,5 mol P (s) ko x mol Cl, (g) ko Sie€byetan n avtidpaon:

2P(s) + 3Cly(g) — 2PCl3(g)
Iowa B Tpémel va elva 1) TIU TOL X WOTE Pe TNV OAOKATPWOT) TNG avTidpooTng 0T PLOAT Vo LITEPYEL
povo PCls (g);

a. x =0,75 B. x=15 Y. x=0,5 5. x=1
A.4. Av o pia guan avapeifovpe 12 mol Ny ko 12 mol Hy, tote petd tnv ohokAfpwon g avtidpaocng:

Nz + 3H2 — 2NH3
B oynpatictovV:

o. 24 mol NHj . 18 mol NHj Y. 36 mol NHj3 5. 8 mol NH;3

A.5. 20mol evog aegpiov A(g) avtidpoldv mApwg pe 20 mol aepiov B(g) ko oxnpoariCovv 20 mol tov aepiov
npoidvrog I'(g). ITowx propel va eivan i e€icworn tng avtidpaong;

a. A(g) + B(g) — T'(g) B. A(g) + 2B(g) — 2@(g)
y- A(g) + 2B(g) — I'(g) 5. A(g) + 2B(g) — 2I(g)

O¢na B

B.1. Noa ovpmAnpwbei o wivakag tng avtidpaong mov akoAlovbel av eival yvwoTd OTL OL ap)LkéG TOGOTNTEG
TOV AVTIOPOVTWV EIVOL 0€ GTOLYELOHETPLKT] avahoyict.

mol Nz + 3H2 — 2NH3
Apyka

Metafolég

Telwkdk 0,8

B.2. Noa cvpnAnpwbei o mivakog tng avtidpaong mov akoAovdei:

mol 4Na + O, —> 2Na,0
Apyk& 1 -
Metafolég

Telikk 0,4
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B.3. Aivetan n xnukn e€iocwon tng ovvBeong tov HyO:
2H,(g) + O2(g) —> 2H0(g)

Se ol mepintwon Oa oxnpatiotel peyoddteprn tocotnta HyO; Na awtioloyrioete tnv emhoyn cog.
«. 1,2mol Hy + 0,6 mol O, B. 0,6 mol Hy + 1,2 mol O, Y. 2,4mol H, + 0,5mol O,
B.4. Alvetal oynUOTIKA 1) TAPAKAT® HETATPOT:

Fe + S —> FeS

( Fe FeS )
S
. A . &
128 g 112g 240 ¢

Na e€nynoete yati n palo tov mapayopevou FeS dev eival cworr).
S XETIKEG ATOULKEG paleg, S:32, Fe:56.

Oé¢na T
I1. 4,8 g Mg(s) avtidpoidv mAfipwg pe Siéhvpa HCl(aq) oOppwva pe tn xnpwr e€icwon:
Mg(s) + 2HCl(aq) —> MgCly(aq) + Hy(g)
Noa vrohoyicete:
a. Tov 6yko tov mapaydpevov Hy (g) oe STP cuvrikeg.
B. Tov dyxo tov dtedvpatog HCl(aq) ovykévipwong 2 M mov amarteiton yia tnv avtidpoon.

Sxetikn atopikn palo, Mg: 24.

I2. e katdAAnieg ouvOnieg 11,2 g Fe avtidpodv mAnpwg pe Os, oOppuva pe tnv e€icwon:
Fe(s) + O(g) — Fep05(s)
«. Na woootaBpicete v mopostdve xnpkn eElowor pe Toug PikpOTEPOLS akéPOLOVG CUVTEAECTEG.
B. Ilolog 6ykog O, (g) petpnpévog oe STP amanteital yia tnv avtidpoon;
v. Iow péla Fe, O3 (s) mapdyetan amd tnv avtidpoon;

Yxetikég atopkég paleg, O: 16, Fe:56.

I3. H gpwtooivbeon ota putd amodidetar amd v e€lcwon mov akolovBei:
CO, + H)O —> C¢H;,04 + O,
«. Na woootaBpicete v topamtdve xnuk eEicwor).
B. Av avtidpacovv 1,2 mol CO, cOppwva pe TNV Topotdve avtidpoot), vo vitoloyicete:
i. Tn pala tng mapayopevng CoH;sOg.
ii. Tov oyxo tov mapayopevov O, (g) oe STP cuvOrikec.

Sxetikég atopikég paleg, H:1, C:12, O:16.
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Oéna A

Al

A2

A3.

Eva avtoxivnto tng Formula 1 katavaddver 57 kg Peviivng avé 100 km. Av Bewpricovpe 6tL ) Bevivn

anodidetar amd to xnpkd tomo CgHyg ka1 avtidpaon kadong and tnv tapakdte e€icwon:
CgH;3 + O, — CO, + H,0

«. Na woootaBuicete v mopostdve xnuwn eEicwor).

B. Ilowog 6ykog O, (g) petpnpévog oe STP amauteital yia tnv kodon;

v. Iow palo CO, (g) mapdyetan amd v Kodomn;
Yxetikég atopkég paleg, H:1, C:12, O:16.
8,96 L CO(g) petpnuéva oe STP cuvBrkeg pépovtal mpog avtidpaom pe 2 g Hy (g) petpnpéva oe STP, ondte
o€ KatdAAnAeg ovvOnKkeg TpoypotomoteiTal  avtidpaot mTov akoAovdet:

CO(g) + 2Hy(g) —> CH30H(g)
a. Ioto eivou To meploplotikd avtdpdv; Na autioloyfoete TNV amvtnot 6og.

B. Na xataokevdoete Tov mivaka tng avtidpaong (oe mol) pe Tig apyikég mocdTNTES, TIG TOCOTNTEG
7OV avTIOPOLY KABMG KO TIG TEALKEG TTOCOTNTEC.

Y. Noa vrohoyioete ) pélo tng CH3OH mov oxnpartiotnke.
Sxetikég atopkég paleg, H:1, C:12, O:16.
o pala Ppwpodyov gwcpopov (), PBrs, Oa oxnpatiotei pe v enidpaon 6,2 g P o 64 g Bry otppova
e TV avtidpoot) ov akoAovdet;

2P + 3Br2 — 2PBI‘3
YxeTIkEG aTopkég paleg, P:31, Br: 80.
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Anavtnoelg - Aboelg otig Epwtnioelg - Aoknoelg - lNpofAnpata

1.1 B
1.2 y
13 y
14 o

Kepaouo 1

1.5 A. Oa fTov ocwotd av To Hy dev exkAvdtav otnv atpdoeat-
po, AAAG TTopépEve GTO SLXALHAL.

1.6 a
1.7 B
1.8 y
19 o

1.10 . A. Me v avtidpaon 1 mol N, ko 3 mol H, mapdyo-
vton 2 mol NH,.
B. Z. Apxn dwatrpnong g palag oe pia avtidpoot.
y. A. Oudyxkot eivar avéhoyol Twv mol kot apod dev Loy V-
€L yla Ta mol Sev 1oy veL Kot yia Tovg OYKOUG.

mol
Apywd
Metaforég
TeAwd

mol
Apywd
Metaforég
Telcd

mol
Apxid
Metaforég
Telwkd

mol
Apxikd
MetafoAég
Telcd

mol
Apxika
Metaforég
Telcd

mol
Apyid
Metaforég
Telcd

mol
Apxika
Metaforég
Telcd

mol
Apywd
Metaforég
Telcd

Cc + Co,
1,2 1,2
-2 -12
N, + 3H,
0,4 1,2
—04  -12
250, + O,
0,4 0,2
—04  —02
2P + 3H,
0,8 1,2
—08 12

— 2CO
2,4
2,4

— 2NH,
0.8
0.8

— 250,
04
0.4

—> 2PH,
0.8
08

4NH, + 30, —> 2N, + 6H,0

1,2 0,9
-1,2 -0,9
2H, + O,

0,8 0,5
-08 —04
= 0,1
N, + 3H,
0,8 0,6
—02  —06
0,6 =

2Na + %oz
0,4 0,3
-04  —0,1
= 0,2

0,6 1,8
0,6 1,8

—> 2H,0

0,8
0,8

— 2NH,

0,4
0,4

— Na,O
0,2
0,2

1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

1.30

1.31

1.32

1.33

1.34

1.35

1.36

TR R ®WR PR R R ®WR W®WR

TR PR PR PR 2R 2R R

mol 2Na + %Oz —> Na,O
Apxied 0,5 0,1 -
Metaforég —0,4 -0,1 0,2
Telwd 0,1 — 0,2
mol 4Al + 30, —> 2AL0,
Apykd 5 5,25 =
Metaforég =5 -3,75 2,5
Teld = 1,5 2,5
mol 4NH; + 30, — 2N, + 6H,0
Apxied 1,2 1,1 — -
Metaforég —1,2 -0,9 0,6 1,8
Telwd - 0,2 0,6 1,8

4,481 CO, (g)

11,2g CaO (s)

0,672L O, (g)

1,49 g KCl(s)

2,241 CO, (g)

10,6 g Na,CO;s (s)

88g N,0O(g) xauw 72g H,O(g)

8 g NH,NO; (s) ko 6,72 L aepicov

Hy(g) + L(g) —> 2Hi(g)

0,05g H, (g) xou 6,35g L, (g)

2CO(g) + O,(g) — 2CO,(g)

112g CO(g) xar 64 g O, (g)

N,(g) + 3H,(g) > 2NH,(g)

56 g N, (g) xou 12g H, (g)

4Na(s) + O,(g) —> 2Na,0(s)

i. 0,025L0,(g)

ii. 3,1gNa,O(s)

4Al + 30, —> 2ALO,
21,6 g Al xau 19,2g O,

22,4L 0, (g)
6,72L CO, (g)
14,4¢ H,0())

4481 C,H, (g)
8,96L CO, (g)
10,8 g H,0 (1)

6,4g CH, (g)

17,92L 0, (g)
14,4g H,0 (1)
x=2

13,441 O, (g)
7,2g H,0(1)

SO, (g)
64250, (@)

N,0,(g)
4,48 L NH; (g)
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1.37 . 2Na(s) + 2H,0() —> 2NaOH(aq) + H,(g) 1.44 o. To HBr.
B. 448L H,(g) [Mivaxog tng avtidpoong:
y. 0.8M
mol 2Al + 6HBr —> 2AIBr; + 3H,
1.38 a. 0,02mol H,SO, Apywé 0,3 0,6 — =
B. 3,48gK,SO, Metaforég —0,2 —0,6 0,2 0,3
TeAucd 0,1 — 0,2 03
1.39 a. Ca(OH),(aq) + 2HCl(aq) —> CaCl, (aq) + 2H,0(])
B. 1:2 p. 6,72L H,(g)
1.40 o. 2L 145 8¢ 50, (g)
B. 2,24L NH, (g) xou 535g NH,CI 1.46 a. To Na,CO,.
B. 2g CaCOs,.
141 a. To Na(s) , 1.47 12,6 g AsBr,
IMivakoag tng avtidpaong:
1.48 a. To C;Hg(g). Ta 0,4mol C;Hg (g) amantodv yix Afpn
mol 2Na + Cl, —> 2NaCl avtidpaon 2 mol O, (g) evd éxovv elcoyBei 3 mol O, (g).
Apyixd 0,4 1 _ TTivakoag tng avtidpaocng:
Metaforéc —0,4  —0,2 0,4
N - 05 o mol CH, + 50, —> 3CO, + 4H,0
Apxikd 0,4 3 = =
B. 23,4g NaCl(s) Metoforés  —0,4 = 1,2 1,6
T ; = 1 1,2 1
1.42 a. To CH,(g). Ta 5mol CH,(g) avtidpovv pe 10 mol ko ek ’ =
neplocevovy 2 mol O, (g). B. 26,88L CO,(g) ko 28,8 g H,0(l).
B. IMivaxag tng avtidpacng: 1.49 a. To HCl. Ta 0,060 mol HCI amaitoby yio Arjpn avi-
Spaon 0,015 mol MnO, eve éxovv pootebel 0,020 mol
mol 2Na + Cl, —> 2NaCl MnO,.
Apxicd 0,4 1 = B. 0,336L Cl; (g) ko 0,015 mol MnCl,.
METO‘EO)‘EG 04 02 0.4 1.50 o. Ol GTOLYEIOHETPLKEG TTOGOTNTEG TWV AVTISPOVTWOV i~
Tehucd - 0.8 0,4 vaw: NaCl: 0,1/4 = 0,025 , H,SO,:0,15/2 = 0,075 ko
) MnO, : 0,05/1 = 0,050.
1.43 . To H,(g). Ta 3mol H, (g) avtidpodv pe 1,5 mol CO (g) Errout 2 Sohv &l NaCl
o , : . CO (@) etvan TOHEVWG TO TEPLOPLOTIKO avTidp®v ivar To NaCl.
7OV i:wou vvatov yoti 1 ocdTnTa TOU g B. Ta 4molNaCl mapéyouv 1mol CL,
2mol. 0,1 mol ;= 0,025 mol
B. Iivakag tng avtidpaong: Enopévwg V(CL) =n-V, =0,025-224L = 0,56 L
ol CO + 2H, —> CH,OH 1.51 a. Em?\oyf(r'] i o ' ’
A , 5 . - B. Zta aépla ) avaroyio Oykwv eivor kot avadoyio mol
pxura - emopévwg otnv avtidpaotn to 1mol A(g) avtidpd pe
Metaforéc —1,5 =3 L5 1 mol B(g) xaw mopéryer 1 mol T (g).
Telk& 0,5 — 1,5
1.52 a. 40mL CO,(g)
y. 48g CH;0H B. 130mL
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Anavtnoelg - Aboelg ota POAAx Epyaciog

Kepaouo 1
®OAMo Epyaoiag 1.1 ®OAMo Epyacicag 1.2
o Fe,0,(s) + 3C0O(g) —> 2Fe(s) + 3CO,(g) o. 4NH;(g) + 50,(g) —> 4NO(g) + 6H,0(g)
B. 32gFe,0;(s) xou 13,44L CO(g). B. HNH; (g).
y. 13,44L CO,(g) To 0,2 mol NH; (g) aroutovv (5/4) - 0,2 = 0,25 mol O, (g)

eve mepiéxovtar 0,30 mol O, (g). Emopévwg, 1o O, (g) &i-
vou oe mepiooetla ko 1) NH; (g) eivon to meploplotikd avti-

Spadv.

ITivaxog tng avtidpaong:

mol 4NH, + 50, —> 4NO + 6H,0
Apywd 0,20 0,30 = =
Metaforég  —0,20 —0,25 0,20 0,30
Telkd = 0,05 0,20 0,30

y. VANO)=n-V,, =0,2-224L = 4,48L
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Anavtnoelg - Aboelg ota Alaywviopoata

Kepaoto 1
Awryoviopa 1.1
Otpa A (SITOAN
Al vy 1. o 448LH,(g).
A2. & B. 200mL.
A3« I2. o 4Fe(s) + 30,(g) —> 2Fe,05(s).
A4 8 B. 3,36L O, (g).
A5 o y. 16 g Fe, 05 (s).
Oty B 3. a 6CO, + 6H,0 —> CH,0, + 60,.
Bi. I 5 ) B. i. 36g C4H,;,0q.
1. Idivaxag tng avtidpaong: i, 4481 0,.
mol N, + 3H, —> 2NH; Oépa A
Ly be 12 - Al a CH; + 20, —> 8CO, + 9H,0.
Metoforég —0,4 -1,2 0,8 B. 1400001 2
Telkd = = 0,8 ’ ’
Y. 176000 g CO, (g).
B.2. Ilivaxoag g avtidpaong: A.2. a. ToCO(g). Ta 0,4 mol CO (g) amantodv yio A pr avTi-
) 0,8 mol H 5 dutid 1mol H, (g).
w0 o p szl o mben
Apywd 1 0,2 =
Metaforéc —0,8 -0,2 0,4 mol CO + 2H, —> CH;0H
Telké 0,2 - 0,4 Apyié 0,4 1 _
] ] Metaforéc —0,4 —-0,8 0,4
B.3. Emloyn a. Ioapdyovtou 1,2 mol H,O. Tehck _ 02 0.4
B.4. H mocotnta o mol tov S eivan 128/32 = 4mol xou 1 o-
odtnta oe mol tov Fe eivon 112/56 = 2mol. Emopévwg, A.3. 12,8g CH;0OH.

GUHPOVA JIE TT) GTOLYELOHETPIa TNG avTidpaong Loy veL:

mol Fe + S —— FeS
Apywd 2 4 =
Metaforég —2 -2 2
TeAwkd = 2 2

Emopévwg, To S eival oe mepiooeia.
FeS (M, =88): m=2-88=176g (xou 6L 240 g).
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Aocmipivn

AKOpn KoL OTAV £YLVE GOUPEG
OTL OL OpYaVIKEG ovoieg dev
npoépxovTaL povo amd (w-
VTaVoUG 0pyoviopong, AL
HITOPOLV KoL VO TTOPACKELAL-
GTOOV OTO €PYAOTHPLO, O
Sroywplopodg tng Xnpeiog oe
avopyavn kot opyovikr da-
prOnke péypr onpepa yo
GUGTNHATIKODG AOYOUG.

O 6poL opyavikn kot avop-
yovn xnueio xpnoytomoron-
Ko apykd artd tov EAPetod
Jons Berzelius (1779-1848) to
1807. O Berzelius yopaxtr-
pLOE OPYOVIKEG EVIOTELG QL-
TéG IOV TTPOoép)OoVTaL aTd (-
WKéG 1) QUTLKEG DAEG KoL OL
07I0leG TEPLEXOLY WG KOLVO
ototyeio Tov GvBpaka, Omwg
n Chxopn, to EOMo, TO Al-
110G KTA. Avtifeta ovoieg
OTWG TO VEPO, TO KOO OAd-
TL KTA. YopokTnpilovtot og
OVOPYOLVEG.

H e€éh€n g opyavikrig xn-
peiog frov expnrtiky (ord
TIG EAAYLOTEG YVWOTEG OpYOL-
VIKEG EVOOELS OTO HECO TOV
180V cwwdva PO&oope orjpe-
po ot 15 exaToppdpla) Kot
1 ooLdAdTNTE TNG YLVOTOVY
povepr] OAO KoL TEPLEGOTEPO
HE TNV avoK&ALYT KavoLp-
YOV OPYOVIKOV EVOCEWDV.
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KegpaAaio 2

Eloaywyn otnv Opyaviki Xnueia

2.1 Tuelval n opyavikn xnueio;

Yto AN Tov 180V ou®va oL XNHLKOL TNG €O dLopodoY TIG XNHLIKEG EVIOCELG
o€ 500 KATNYOPLES, TIG AVOPYVES KL TIG OPYOVIKES, AVAAOYX e TV TTpoéAevoT)
Toug. OL avopyaveg TPoEPXOvTaY ad 0pLKTEG TPADTES VAES, EVA OL OPYOVIKEG
TOPAYOVTOY PHOVO aTtd PUTLKOVG 1) {wlkoDG 0pYOVIGHOUGS, TTOL Ttepleiyav T Aeyo-
pevn «Cwikr dbvaun» (vis vitalis) ko oL omoleg wictevay 611 dev pmopovoav va
TOPOCKELAGTODY GTO EPYUGTHPLO OUTTO AVOPYOLVEG DAEG.

To 1828 6pwg, o T'eppovog ynuikog Wohler mopockebaoe 6To epyacTrpLo pio «op-
YOovik» évaoT, tnv ovpia, pe Oéppavern tov kvavikot appwviov (NH4OCN), pio
avopyowvn EveaoT, Tov dev vIrpye o€ {OVTAVODS OpYaVIGHOVG:
o I
NH,OCN ——— H;N—C—NH,
KUAVIKO OHOVLO ovpic

'Eto, otadiakd, 1 Oewpia tng Lwkig SOvaung eEopaviotnke.

IT&vtwg, OAeg 0L OLGLEG TTOV TTPOEPYOVTUL ATTO KOPYAVLKES» TTNYEG £XOUV £V KOLVO
xopaktnplotikd: Oleg mepiéxouvv to ototyeio avBpaka (C).

' Y

Opyavikn xnueia ovopdletar o kKA&S0G TNG XNHELXG TOL HEAETA TIG EVAOOELG
oL vOpaka.

Opyavikég EVOOELG OVOPALOVTOL OL EVWOGELG TTOL TEPLEXOLY AVOpaKaL.

E€aipeomn astotelovv to povoEeidio tov avBpaxa (CO), to Sio€eidio Tov dvBpa-
ko (COy) ko T avBporkikd dhatar, .. to avBpokikd aoPéotio CaCOs, mov
eEet@lovton otnv avopyovn xnpeio pali pe tov C.

. J

A0 TIC OPYOAVIKEG EVAOGELG TTOV ELVOLL GTIHEPOL YVWOTTES, OL TTEPLOCOTEPES EXOLV TTOL-
pooKeLOOTEL GLVOETIKG GE SLAPOPaL EPYATTIPLO G€ OAO TOV KOGHO, EVE OL UTTOAOL-
meg £xouv ammopovwbel amd Sidpopoug putikovg Kot {wikobg opyaviopong. TToA-
AEG aTTd TIG OPYOVIKEG EVAOELG:
« Eppavilovron otnv épfia OAN, 67wg ot vdatdvOpakeg, oL TpwTelveg, T M-
7N, oL Prropiveg, ta voukAeikd o€éa (DNA) kTA.
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« Yrnapyovv ota tpd@a 1j xprnotpomotodvtal cav tpdcebeta (.. ta cvvn-
pNTIKE).

« XpnolpomotodvTol wg @&ppoka (TT.X. 1) AeTLPiv), WG KOAAVLVTIKE, WG Xpo-
HOTA 1] ©OC X POHATOL.

N~
« XpNoLHomolodvTal WG KAVDGIH, G VOAVOLIES DAEG (QLOLKEG Kol oLVOETL- O"‘
HO 0 OH

K£G), WG ATTOPPLITAVTLKA.

o AMAG ko «Snpovpyotvy mpofAfipata, kabng propel va eivor voproti-

. , . , . Mopeivn
KéG ovoieg (.. pop@ivn KTA.), va xpnopomonfovv oe xnpukd moAepo (..
vrepitng) i elva ToEkd otdPANTO YNUKOV Bropnxaviev (.. dto€ivn).
2.2 Twtio avBpakag oxnuati(el TOOEG TIOANEG EVWOELG;
Orevoelg Tov avOpaka eivot ToAD TeplocOTePeg (APKETE EKATOPPDPLI) GE GXECT)
e TG avopyaveg evadoelg (dniadn awtég mov dev mepiéyouvv C) Ko TaL Opyavikd | )
poplo prropetl vou eivo oAl peydha ko pe moAbmAokn doprj. Ot Adyor yi Toug —c—  rETpaclevég
omolovg o C oxnpartilel tOoeg TOAAEG evidoeLg elvar oL e€ng: ! TOXELo
a. O avBpakoag eivon 1o TpdTO oToryeio tng 14ng (IVA) opddag tov mepLodikoo _N—  Tpiobevig
nivoka, pe atopkd apdpd Z = 6 ko nhektpovikn dopry: K(2) L(4). Awxbérer, | oroElo
EMOPEVWC, 4 poviipn NAEKTPOVLAL, TTOV PITOPODV VO GXNHATICOVY 4 OHOLOTTOAL- —o— Owbevég
KoUG deapoig pe GAia &topa. Eivou Sniadn tetpacdevég otoryeio. Avtifeta, OTOLXEo
10 dlwto (N) eivar Tpiobevég otouyeio, To o€uydvo (O) eivar SioBevég oTouyeio, H—
0 Vdpoydvo (H) povoobevég otoryeio, ta aroydva (F, Cl, Br, I) eivan emiong F—
povocOevr) otolyeio KTA. Ol b HovooBevi
B. Adyw NG pikprg ATOULKNG TOL akTivag, o dvBpakog oxnpotilel ToAd otobe- Br— orotxEa
potg deopotg C—C kat C—Y (6mov Y ta mepliocdtepa gToLyeior Tov mepLodt-
ko¥ mivaka, kupiwg to H, 10 O, to N k1A). Etot, o C propel kol oynuotilet =

avOpakikeég alvoideg, mov propel va elvan Pukpég 1) peydheg, evbeieg 1) Sa-
KAadiopéveg, kabog kot v artotedovvtal povo amd atopa C 1} va mepLéyouvv
KoL GAA o oToLyelon:

|
—C—

[ [ 1] |
—C—C—C—C—C— —C—C—C—C— —C—C—C—0—C—
N N L |
evbeia avBpaxkikr) aAvoido N avBpakikn aAvcida
avBpokikr pe SraxAddwon SwokodmTETON OUTO EVO

alvoida Sio0evég etepodtopo (O)

y. Ot opyavikég evaoelg pmopoiv eniong va Stabétovv daktuAiovg (Tpipeleic,
TeTpOpeEAELS, mevTopedeic KTA.), dSnAadn khelotr) oadvoida atopwy C 1y ko G-
AWV ATOHWV TTOL AEYOVTOL ETEPOATOHAL:

] |

4peng SakTOALOG _?_$_ 4peAng dakTOAL0G _(|:_C|)

Xwpig eTepodTopo —C—(— e etepodropo (O) —C——
I [ ]

8. Oleg oL mapamdvew opyavikég alvoideg Aéyovtal kopeopuéveg, yati Ta &to-
po avBpaka C ocvvdéovtal peta€d Toug povo pe arhovg deopots. To dropo C
gxouv emiong TNV tkavoTnTa va cuvdéovtal HeTaED TOUG Kal pe ATAo0g 1) Kol
e TpLThovg decpolc kat paAlota piot opyavikn évwor propel va Stabétel kan
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Bev{oAkdg SakTOALOG

Yré&pyxovv KoL ETEPOKUKALKES
EVOOELG TTOL PItopel va eiva
OPWHATLKEG.

/

(¢}

dovpavio:
Mua eTepoKLKALKT
APWHATIKY EVWOOT).

EPLOTOTEPOLG atd évar SLITAOVG 1] TPLITAOUG decpovg. Av 1 opyavikr évoon
dwaBétel €0t ko éva SUTAG 1) TP deopd petatd atopwv C ToTE XOPOKTN-
pieton wg akOpesTN:

[ R R ] |
—(|:—$—(|:—C:C— —CEC—(E—?— —CEC—(lj—C:C—
Ye kaBe mepintwon 0Aa ta drtopa C oynpatilovy mavta 4 decpotc. Mlpémel va
onpelwdel 6tL av 1 évwon dabéter SuAd 1) TpuAd deopd atdpov C pe dAdov
otoyeio (1m.x. C=0) dev yapoktnpileton akdpeotr), ektog PéPora av Srobétel
opaAAnAa ko SutAd deopd C=C 1) tpudd deopd C=C.

2.3 Ta&vounon Twv OpyavIKWY EVWOEWV.

Avéahoyo pe tn dudta€n tng avBpakikic Toug aAvoidog, oL OpYOaVIKES EVOOELG
TaELVOHOUVTOL 08 GKUKAEG 1] adelpartikég (tov StaBétovv evBOypoppun 1 drokAo-
Swopévn avBpaxikn odvoida) kot oe KUkALkéG oL SaBétovy KAeloTr] alvsida
(doktOA0). Av 0 daktOALOG amotedeital povo amd dropo avBpoka 1 évwor xo-
POKTNPLLETOL WG LOOKVKALKY EVA 0tV GTOV SOKTOALO GUHHETEXOLY Kol AAAQ ATOO
(etepodrtopa, 6mwg O, N kTA.) 1 évweon xapaktnpiletal wg etepokvkAlkr. Emiong,
OL LOOKUKALKEG EVOGELS HTTOPEL VO ELVOLL OLPWOHALTIKES OV TTEPLEXOVV EVOLV OLPOHATIKO
doktOAo (cuvriBwg Pevioiikd) 1} alelkvkALKES (KUKALKEG EVAOTELS, TTOL dev elval
QPOHATLKES).

Opyavikég evoelg

|
il A3

AxvkAeg 1 XAELPATIKEG KvukAikég
ITepiéyovv oTo popLo TOLG [Tepiéyouv 6T0 POPLO TOUG KAELOTH
avolktr avBpakikr oAvcido avBpaxkikr oAvsida (SakTOALO)

J

L I8

IookvkAikég EtepokvkAikég
O SauctdAlog autoteAeiton O daxtOALOG TTepLéxeL KAl
povo amd dropo C dAAa otouyeio (eTepodTopor)

|

1 A3

Apopoticég AleikvkAikég
KukAikég evooelg mov mept- KukAikég evooelg mov
éxouv BevloAikd daktOAL0. dev elvol opwpOTLKEG

2.4 Moplakoi Kol GUVTOKTLKOL TUTIOL.

O m1o Kowdg XNHLKOG TOTTOG, 0 poptakdg ToTog (M.T.), Sivel povo to €idog kat Tov
oplBpd TOV ATOPWY TOL aTTaPTICOLY TO HOPLO TNG XNULKAG EVRoNG. XTIV avopyo-
vn xnueio o M.T. eivon ouviBwg apretds. Ttnv opyavikn xnpeio OpwG, e TG T0oeg
Sroupopetiiég datdlelc Twv atopwv C, amarteiton o cuvtaktikdg Tomog (X.T.), Tov
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deiyver emumAéov kan v dtevBétnon atdpwy kot deopmdv oto popro. Etot, ol
ovxva otV opyovikn ynueio, oe éva doopévo M.T. avtiotoryobv meplocdtepeg
(ovxvéa mhpo TOAAEC) opyavikEG eVOOELS e dlapopeTikég dotnTeg. LY. oTo po-
proko TOomo CoHgO avtioTotyobv 2 opyavikég evaoeLg:

H H H H

[ I I
H—$—(|Z—O—H H—C—0—C—H
H H H

| |
ABavOAn, (To Kowvd owvomveLpa), AwpeBvrauBépag, atpio,

vypo, Stoehvtd oTO VEPO. eAdyLoTo SLAuTd 6TO VEPO.

JuxVva&, oL GLYTAKTLKOL TUTTOL 6XeSLALOVTOL GE GUUTTUYHEVT HOpPT), TTOL delyvouV
povo edkotg deopoig ko otny omoio oo dtopa H mov cuvdéovton pe éva dto-
po C eppaviCovror opadomoinpéve, xwpig tovg amAovg deopotg C—H 13 C—C.
Zuvn0wg 6pwg epgavifovtat ot Suhot 1) oL TputAol decpol. ILy.:

T
H H
H—C=C—H CH=CH CHCH
TRy ||
H H
[ Epappoyn 2.1 ]

Mia opyavikr évewon amoteleital povo amod C kot H kot éxel Tov e€nig avBpoakikd
OKEAETO:

C—C—C—C=C

«. Na cupnAnpaoete to cuvtaktikd TOmO NG évwong pe to dtopa H ov Aei-
movv. Na ypaete emiong TOV CUUTTUYHEVO CUVTAKTLKO TNG TUTO KoL TOV
HOPLOLKO TNG TOTTO KL VA VITOAOYIGETE T GXETIKT] HopLakt] TnG pélet.
Sxetikég atopikég paleg, H: 1, C: 12.

B. No ta€ivoprioete tnv €veor wg AKUKAN 1] KUKALKT KO G KOPESHEVT 1) OKO-
peoTn).

Avon

TR
o. H_(|:_$_(|:_C:C_H
HHH

Metpovtag ta atopa C kot ta H mpokdmtel 6TL 1) évwon éxeL poplakd TOTO:
CsHyg. H oxetikn poproxr) palo tng évewong eivon M, =5-12+10-1 = 70.

CH3 _CH2 _CHZ _CH:CH2

B. Hmopambvw évoon dev gpépel khelotr) alvoida Ko eTOpEVOS eival GKUKAT).
Emiong, xaBog dabétel Sumhd deopd C=C eival akdpeortn.

Y& OPLOPEVEG TEPUTTOOELG,
oL LOLOTNTEG TWV OPYAVIKDOV
eEVOoEWV dev  PITOPOOV Vo
e€nynboovv pe Pdon tov ov-
VIOKTIKO TOTO, OAAG ooi-
Teltann xpron Tov oTepeoyn-
pkov thmov, ov Seiyvel OTL
KO(L 0 GLVTAKTLKOG TOTTOG OA-
A& emiong xai tn Sibta€n Tov
popiov 6TO XWPO, OTTWG GTO
OXNHQ, TTOL AVTLOTOLXEL GTO
oTEPEOXTHLKO TOTTO TOL peba-
viov (CH,).

108,70 pm

-,
’
\ "/H

H
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AdY® TNG TOpoOpolag cOVTO-
&ng ko Tng idag xopokTn-
PLOTIKNG Op&daGg, oL Ymut-
KEG LOLOTNTEG TV HEADV HLOLG
opoloyNg oepdg eival avd-
Aoyeg.  Emiong, Aoyw Tng
otafepric Swxpopbhg oxeti-
KNG poplokng palog amd to
éva péhog oto emopevo (14),
oL @uoikég WotnTeg (.
onpeio Ppacpoo, onpeio mn-
Eng, mukvoTnTA KTA.) peta-
Barlovron Babpiaia, kuping
HETAED TOV KATOTEPWV HeE-
AoV,

2.5 Opoloyeg oglpsc.

Mopé to peydho TAN00G TWV OPYOVIKGOV EVOGEWY, TTOL POLVOHEVIKE KAVEL TNV pe-
Aétn Toug oxedov advvartn, ot LLOTNTEG TOVG TIG TEPLOCOTEPES POPEG emnpedlo-
VTOL GNUOVTLIKE 0Tt TNV OTTapén VoG HOVO TUIHATOG TOVG, TG XOPAKTIPLOTIKNG
opéddag (X.0.).

Xapaktnpiotikn opdda (X.0.) eival &TOHO 1) GLYKPOTNHO ATOPWY HECO OE UL
OPYQVIKT] éVWGT) GTO OTTOL0 OPEIAOVTAL OL KOLVEG LOLOTNTES TWV PEADV HLAG OPLOAO-
YNG GELPA.

INa mapadetypo to —OH mov yapaktnpilel Tig aAKoOAEG.

Avaroya pe tn X.O. ov mepLEYouv 6To PHOPLO TOUG OL OPYOVLKEG EVOGELG TAELVO-
poOVTaL G€ OpOLOYES CELPEG.

Opoloyn celpd ovopaleTal Vo GUVOAO OPYOVIKGOV EVOGEWV, TWV OTOLWV ToL Pé-
An (opyavikég evaroelg) éxovv ta eEfg KOV YOPOKTPLOTIKA:

1. Exouv tov idto yevikd popokd tomo.

2. Oha tor pédn €xovv avéloyn oOVTOEN Ko Tepléxovy TNV ida yopakTnpL-
oTLKY OpAdaL.

3. 'Exouv mapopoteg xnpikég doOTnTeg, Kabmg 1 XNHLKT CUHTEPLPOPE TOVG
e€aptdral amd T oOVTOEN TOU HOPLOL KoL TIG XOPAKTNPLOTIKEG OPADES.

4. Ou gpuoikég Toug LOLOTNTEG PeTAPAAAOVTAL AVAAOYL |LE TT) GXETLKT] HOPLOKT]
Toug pala (M;) xou T Béom Tng xopaKTNPLoTIKAG OPASAGS.

5. 'Exouv mapopoleg mopooKevEs.

6. K&Be pédog diopépel amd To PO yovuHEVO Ko TO ETTOPEVO TOL KATA TNV
opéda —CHy— (neBuvAévio), emopévmg oL oxeticég poplakés Toug paleg Oa
Sropépouv kotd 14.

2.6 Opoloyeg oelpEG AKUKAWY VS poyoVaVOPAKWV.

YSdpoyovavBpaxkeg eivar oL opyavikég eVOOELS OV AITOTEAODVTOL HOVO atd Gv-
Bpoka kot VEpoyodvo. Ot ooLdaLdTEPES OPOAOYEG GELPEC TV LOPOYOVAVEPAK®Y
elvor ot e€ng:

o. AAkavio. Ta adkavia eival kopeopévol vdpoyovavpoakeg dnAadr Ta &to-
po C ovvdéovtar peta€d toug povo pe amthovg deopodg C—C. O yevikdg
poplockdg TOTOG TV adkaviwy eivow: C,Hy, 1o v > 1. 'Etol, yut v =1 mpo-
kOmteL o tomog CHy, yio v =2 o tomog CoHg xtA. Ta mpdta péAn twv
oAkaviov elval To e€ng:

v >.T. Ovopaoio®
v=1 CH4 pebavio
v=2 CH;CHj3 ouBdvio
v=3 CH3;CH,CH; TPOTAVLO

* Me v ovopaoia 0o acyoAnOolue otnv enduevy evérnta.
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B. AAkévia. IIpoxertan yio vdpoyovavBparkeg oL 6TO HOPLO TOUG EPPOVIleETL
évog dutAog Seopdg petald 2 atdpwv avBpoaka (C=C). Tevikdg poprokdg
tomog ([LM.T.): C,Hy, v22. T v=1 dev umdpyeL Tpopovedg olkévio
£TOL TO TPOTO PEAOG elva ylo v = 2, To Se0Tepo pEAOG elva yi v = 3 KATL:

e y=2": CHZZCHZ
« v=3: CH3;CH=CH,

y. AAkivie. IIpokeiton yioe vdpoyovavOpakeg Tov 6To HOPLO TOVG epPaVileTon
évog TPLTAOG deapdg peta&d dvo atdpwv avBpaka. Tevikdg poprocdg TOITOG
(C.M.T.): CHy,_y (v 2 2). Twx v = 1 dev umdpyel alkivio €161 TO TPAOTO
pélog etvan yuor v = 2, to debtepo pédog elvor yia v = 3 KA.

« v=2: CH=CH
« v=3: CH3C=CH

5. Alkadiévia. IIpdkeiton yia vdpoyovavBpakeg mov 6To pHOPLO TOVG EpPa-
viCovton 8o durhol deopol petakd dvo Levywv atopwv avBpaka. Tevikdg
poprokdg tomog (MLT.): C Hy, 5 (v 2 3). Tw v =1 xou yux v = 2 dev
vTtapyel OAKadLEVLO €TGL TO TTPOTO PEAOG elval Yot v = 3 KATL:

« v=3: CH,=C=CH,
« v=4: CH,=CH—CH=CH, } CH,=C=CH—CHj;

[ Epoppoyn 2.2 ]

Alxévio éxer M, = 42. Tloiog o popLokOG Ko TOLOG O GUVTOKTLKOG TVUITOG TOU
oAKEVIOL aLTOU;
SxeTiég atopikég paleg, H: 1, C: 12.

Adbon

O yevikdg poprakdg Tomog Tev adkeviov eivat o e€fg: C,Hy, (v > 2). Emopévaog:

M, =12v + 2v
14v =42
v=3

Apa 0 poprokdg TOTOg TOL adkeviov eivon: C3Hg kot 0 ocuVTokTIKOG TOL TOTTOG
eivar: CH;CH=CH,.

2.7 Pilec aAKVALO.

IIpoKelTon yiow TUAHOTO OPYAVIK®OV EVOGEWV TTOL BewpnTikd TPokdITOLY atd Tl
alkavia pe agaipeon evog atopov H. Ilpoxdmtovv étol povoosBeveic opddeg Tov
tomov C Hy,y1— pe vEN xou v > 1:
-H
C/Hays2 > CHapr1—

ot omoieg cupPoArifovtal, yevika pe to R. Ta amlobotepa alkOAio pall pe Tig
ovopaoieg TOUg epPavifovTal oTov Tivaka Tov orkoAovBei:
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H yapaxtnpiotiky opddo
TV alkoordv: —OH
ovopdletal vdpoEvALO.

AAk&vio AAkVA0 Ovopoaoia
CH, CH;— pebvAlo
CH;CHj3 CH3;CH— aboAiio
CH;CH,CH,— TPOTTOALO
CH3;CH,CHj3 CH3CHCH; 1 CH;CH— LOOTTPOTTOALO
| o

2.8 MepLkEG ONUAVTIKEG OMOAOYEG OELPEG.

AAlkvdodoyovidwx. Evooelg, mov mpokdmTovy Oewpntikd amd tar aAkdvia, pe
avtikotdotaot evog atopov H and éva dropo aroydévouv X (X = F, Cl, Br, I):
CyHay11X N RX.

[Ipota pédn: CH3CL (X =Cl, v =1), CH3CH,Br (X = Br, v = 2).

Kopeopéveg povooBeveig alkooreg: Ilepiéyovv éva —OH wg xapoaktnplotiky
opada, eved Srabétovv povo amhovg deopovg petafd atopwv avBpaka. IIpoxod-
nTovy BewpnTikd amd Toug kopespévoug vdpoyovavBpakeg (ahkbvia) pe avTuca-
thotoon evog atopov H amd éva OH. TI'evikog poprokog tomog: C,Hi, OH 1)
CyHsy120 (v 2 1). IIpdra pédn: CH30H (v = 1), CH3CH,OH (v = 2).

[ Epoappoyn 2.3 ]

Na ypéyete To poprorkd TOT0 PG kopeopévng HovosBevoig alkoOANG e 4 &topa
C oo popLo tge.
Adon

O yevikog poplokdg TOTOG TOL AVTLOTOLYEL GTH) OELPR TWV KOPEGHEVHOV pHoVocDe-
vov aAkood®v givar: C,Hy, 1,0 (v > 1). T v = 4 o tdnog awtdg divel tov
poplokd tomo: C4H;oO.

Kopeopévor povoaBépeg. Eivar ol opyavikég evooelg mov mepLéyouvv tnv albe-
PORASA WG XOPAKTNPLOTLKT OpHadoL:

| |

IpoxvmTovy BewpnTikd atd TIg Kopeopéveg HovoaBevelc aAKOOAES e VTLKOTA-
otaor Tov atoépov H tov —OH pe éva dAAo adkOALo, 1810 1} Stoepopetikd pe To
TPOTYOVHEVO:

ROH ——— ROR’

+R

Tevikog poprokdg tomog: C Hy, 4,0 (v 2 2).
IIpoto pédn: CH3OCH3 (v =2, R : CH3—), R’ : CH3—),
CH3OCH2CH3 (V = 3, R: CH3_, R, : CHSCHZ_)
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Koappovulikég evvoeig: Eival ot opyavikég evaaoelg, mov dwabétovv tn diebevi
XapaKTnpLotikt opddo kapfovorio,

O1 xapPovudikéc evaoelg Stoupodvton otig aldebdeg ko Tig keTOVeg. ItV mepi-
TLTWOT) OV 1) pict ToLAGLoTOV eAelBepT povada oBévoug Tov kapfovuriov ouv-
déetou pe dropo H (ko 1 GAAN pe éva adkOAo R 1) ko dAdo artopo H), mpoxd-
TTOLV 0L KOPeSpEVEG povooBeveig aldebhdeg, mov Siabétovv tnv aldeddopdda
(—CH=0) wg xapaktnptotiky opdda.

H

\

C=—0 1§  CJH,,,CH=0

/

R
Tevikog poprakodg tomog: C,H,,O (v > 1).
Ipdta péAn ardeddov: HCH=O0 (v = 1), CH3CH=0 (v = 2),
CH3CH2CH:O (V = 3)

21NV epinTwor mov kot oL dvo eAetBepeg povadeg oBévoug tov kKapPfovuriov cuv-
déovton pe aAkOAL, St 1} StapopeTiid, TPOKVITOLY OL KOpeGHEVEG povocDeveig

KETOVEG:
R’ ﬁ
/C=O n R—C—FR’
R
O ketdveg WG YapakTnpLoTikh opdda dtabétovv tnv ketovopuddo:
e
Tevikog poprokdg tomog: C,H,, 0O (v 2 3).
[Ipdta péAn KeTovadv:
|
v=3: H;C—C—CH; (R : CH3—, R’ : CH3—)
|
v=4: H;C—C—CH,CH,4 (R: CH3—, R’ :CH3CH,—)
[ Epappoyn 2.4 ]

Noa ypayete ToUg GLVTOKTLKOVG TOTTOVG SVO KETOVAOV pe 5 dTopa C 6To popLd Toug.

Adbon

| |
CH;—C—CH,CH,CH; CH;CH,—C—CH,CH;
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Kopeopéva povokapfoEuiikd oEéa. Ilepiéxovv éva kapPofviio,
OH

—C f —COOH

\\O

WG YopaxTnpLoTikn opdda, evd Srabétovv povo amhovg decpoig PeTaED aTOpwY
avBpoo:
OH

CyHzys1—C 1 C,Hpz+1COOH

\\O

Tevikog poprokdg tomog: CHy Op (v 2 1).
[Ipohro pédn: HCOOH (v = 1), CH3COOH (v = 2), CH3;CH,COOH (v = 3).

Eotépeg xopeopévaov povokapPoluiik®dv oféwv e Kopeopéveg pHovooBeveig oh-
KoOAeG. Aéyovtan £TOL OL 0PYOVIKEG EVOGELG TTOL SLabéTouy TV eoTepopddos:

0—C— o |

/o ||

—C 5 —C—0—C—

\, |

IpoxvmTovy Bewpntikd amtd T kapPo&uiikd okéa, pe avtikatdotaot Tov H ng
—COOH pe éva adkOALo R/, 1810 1) Stxpopeticd amd to mponyovpevo:
O—FR’

/

R—C | RCOOR’

\\O

Tevikog poprakdg tomog: C,Hy, 0y (v 2 2).
Hpéra péhn: HCOOCH; (v = 2), HCOOCH,CH; (v = 3), CH;COOCH; (v = 3).

[ Epoppoyn 2.5 ]

Opyavikr) €vwoT) €YEL TO CUVTOKTLKO TOTTO TOL AKOAOLOEL:

CH;CH,0—C—H

Y& IOl OPOAOYT) CELPR OPYAVIKDV EVOGEWV AVIKEL 1] EVWOT) QUTH;
Adbon

H évwon dwabétel tnv eotepopdda (deg mapordve) kal eMOPEVOG AVKEL GTOVG
EOTEPEC.
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Apiveg. Kahovvtou étol oL opyavikég eviOGELS, TOL TPOKVITTOLY BewpnTikd amd
v oppovia (NHz) pe avtikatdotoon atoépwy H g ootd adkdAw, m.y. RNH,.

Nuitpidia. Xapaktnpiotiki opddoa —C=N (vitprhopdda fj kvavopdda), yevikdg
Tl’)T[OgI CVH2V+1CEN ﬁ RCN.

Mivakog KUPLOTEP®V XAPAKTNPLOTLKOV OPHAdWV

i i
—O0—H 4 —-OH|—C-H /4 —CHO| —C—0O—H 1 —COOH
YS8pokvAto ANSebdopddo KopPo&oiio
O )
| | L I |
REAS RERS T
AiBepopdda Ketovopada Eotepopdda
i
—X (X:FCLBrl) | —C=N f —CN —N—H ¥ —NH,
Aloyovopdda Nitprhopddo Apvopddo
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2.9 [livakag KupLOTEPWY OHOAOYWV GELPWV.

SUVOTTIKA Ol GTTOLSALOTEPEG OPOAOYEG GELPEC TWV AKVKAWV OPYOVIK®OV EVOCEOV eLPavifovTal 6Tov mivoka

OV tkoAoLOEL:

(axodpecTol vdpoyovavOpakeg

e 2 duthovg deopovg C=C)
Alxviaroyovidia

AlxobdAeg

(kopeopéveg povoobeveig)

A1Bépeg

(kopeopévol povoobeveic)

ANSeddeg

(kopeopéveg povoobeveig)

Ketoveg

(kopeopéveg povoobeveig)

KappotuAikd o€éa

(kopeopéva povokapPoluiiid)

Eotépeg
(kopeopévewv povokapPoluiikdv oféwv
e kopeopéveg povoobeveig adkooleg)

Nurpihia

(kopeopéva povocBevry)

Apiveg

(kOpeoPEVEG TPWTOTAYELG HOVONIVEG)

C,Hyy—2 (v>=3)

RX,X =F,CL Br,I
CVH2V+1X (V 2 1)

ROH
R—O—FR’
CyHzy120 (v >2)
RCHO
CVHZVO (V P 1)
i
R—C—F’
C,Hy,0 (v > 3)

RCOOH
CVH2V02 (V > 1)

RCOOR’
C,Hy,0, (v=2)

RCN
CvH2v+1CN (V > 0)

RNH,
C/Hy,11NH,, (v > 1)

Opoloyn celpa I'evikog tOTMOG IIpoTa péAn
Alxbvio RH CH,4 (nedévio)
(kopeopévol v8poyovavOpakeg) CHypio (v21) CH3CHj4 (cuBbv1o0)
Alkévia
(axé 5 ' - C.H,, (v>2) CH,=CH, (cuBévio 1 aburévio)
oucopscrotv/ poyo,v(xv pokeg JHay (v 2 CH,CH=CH, (mpomévio)
pe 1 duwhd deopd C=C)
Akl
) v . CH=CH (cuBivio ) axeTvAVL0)
(axdpecToL VOpoYOVEVOpaKeS CH,,_, (v>2) _ )
) o CH3C=CH (mpomivio)
pe 1 tputdd deopd C=C)
A ;
NSRS CH,=C=CH, (mpomadiévio)

CH,=CH-CH=CH,

(1,3-Povtadiévio)

CH;3Br (Bpwpopedévio)
CH;CH,Cl (XAwpooubévio)

CH;0H (neBorvorn)

CH3CH,0OH (cBavoAn 1} ovomveLHR)
CH30CH;4 (SpeBvroudépoac)
CH3CH,0CHj; (oubvropeBuroudépac)
HCHO (neBovéhn 1) poppaASeBdn)
CH;CHO (cBovéidn 1 axetaldeidn)
CH3COCH; (mpomavovn 1 akeTdHVI)
CH;CH,COCH; (2-Bouvtavovn)
HCOOH (neBovixd 1) poppnKLKd OED)
CH3COOH (cBavixd 1) oELkd oED)
HCOOCH; (peBovikdg pedurectépog)
CH3COOCH; (ouBavikog pebviectépag)
HCN (L8poKvévio 1 pebavoviTpilio)
CH3CN (cuBavovitpidio)

CH3NH, (neBvAoyiivn)
CH3CH,NH, (cwBvrapivn)
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Avpeva Mapadeiypota

[ Mop&derypa 2.1 ]

Atlvovton oL Tapokdte opyavikég evooelg (i-x):

CH,
i. CH;CH=CHCH,CHj i. CH3CECéHCHZCH3
CH,
iii. CH;CH,CH,CH,Cl iv. CH3CH2(|ZHCH2CHZOH
H,C—CH, $H3
v. H,C—CH—OH vi. CH;CHCH,CH=0
CH, CH, 0 CH,
Vi CH3(|3HCH2CH2éHCH3 viii. CHg—yl—CHz(lDHCH3
COOH
ix. CH;CH=CHCOOH X.

R

IMowx 1} Toleg amod TIG eVOGELS elval: LOPOYOVAVOpaKES, aAKkAVL, OAKEVLDL,
oAKivie, KUKALKT éVwoT), apoOpaTiky £veoT;
IMoleg amd TIg evdoelg i-ix elval akOpeoTeg;
IMowa 1} oleg amd TIg evdoelg éxouvv poplokd tomo CsHygO;
IToieg aumtd Tig evdoelg eival alkodAeg Kou toleg kapPoEuiikd o&éa
Ioeg amd T1g evwoelg eivon kapfovulikéc; Mot eivor aldeddn ko mola
KeTOVN;
ot. No ypayete T0 Tp®dTO PHEAOG TNG OHOAOYNG GELPAG GTNV OTTOLOL ALVTKEL 1) Vi.
€. No ypaete to 10 péNOG TNG OHOAOYNG GELPAG OTNV OTTOLX AVAKEL T} EVWOT)
viii.
n. Na e€nynoete yoti n évoon v. dev vtakovel 6TOV YeVIKO popLlokd TOTTO TV
KOpeSPEVLDY povooBevdv adkoolwv: C,Hy, 1,0 (v > 1).

m O ™

Adbon

. YdpoyovavOpakeg eivar oL evdoelg mov amoteAovvTon outokAelotikd ortd C
kot H wou emopévag eivar oL evdoelg i, ii kou vii. Ao 11 evooelg autég oh-
K&vio eival 1) évwor vii, adkévio eival n évwon i ko adkivio eival ) évwon
ii. KukAikég eivon oL evidoelg v ka X otd TIg 0moieg 1 X eivon aepopotikr (kv-
KALKT) évwon pe e€opedr] SakTOALO kot eVOAAGE amAoig SumAoig Seopoia).

B. Axodpeoteg eivar oL evioelg pe Stho 1) TputAd deopd peta€d atopwv C (eved-
oelg 1, 1i Kot ix).

y. H évwon vi.

8. Alkodleg eival ot evwoelg iv ko v. Kapfoudkd oéa eitvan oL evioelg ix
KOL X.

e. KapPovuhikég evioelg eivon or addeddeg ko oL ketdveg. ANSeDSN eivon 1
évwon Vi kol Ketovn 1) évewor Viii.
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ot. To mp®dTo PéAOG TNG OPOAOYNG GELPAG TV KOPEGHEV®Y HOVOTOEVODY oAdeD-
dwv eivan 1 évwory HCH=O0.
€. To mpwto PENOG TNG OHOAOYNG GELPAG TWV KETOVMOV ELVOL 1) EVWOT:
i
CH3_C_CH3

n. 2tov yevikd popiakd tomo: CHy, 20 (v = 1) avijkovv ot dkukAeg Kope-
opéveg povooBevelc aAkoOAEC.

[ Mopdderypa 2.2 ]

Opyavikr) évwon éxet cuvtaktikd tomo CH3CH,CH,CH,OH.

o. ITowx eivou 1 YopaKTNPLOTIKT] OpAdX TNG TAPATAV® VOGNS KOL G€ TTOLAL
opoAoyn celpd avrkel;

B. No ypayete To cvvtaktikd TOTO £vOG cubépa pe Tov idlo poplakd tomo pe
QUTOV TNG TUPATTAV® EVWCTG.

y. ITowog 0 cuvtakTikog TOTOG £VOG kopeapévou povokapPoEuAikod oEéog e
idia oxeTikn poprokt pala pe autr) TG apxLknig opyavikig Eveong.
Yxetikég atopkég paleg, H: 1, C: 12, O: 16.
Adbon
. H évoon éxer 1o —OH (v8po&OAL0) G XOPAKTNPLOTIKT OPAS KL CLVIjKEL
OTIG KOopeapéveg povooBevelg adkooAeg.
ﬁ. CH3CH2_O_CH2CH3

y. H adkooin éxel poprokod tomo: C4Hi1gO kou 1 oxetikn poplakn tng palo
elva:
M, =4-124+10-1+1-16 =74

Ta xopecpéva povokopPoEuAkd o€éa éxovv yeviko poprokd tomo C,H,, 0,
(v > 1). Emopévwg Ba oy det:

12v+2v+2-16 =74
v=3

Apa 0 suvtakTkdg Tov TOTog Ba eivan CH3CH,COOH.
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[ Mopaderypa 2.3 ]

4,48 L, petpnpéva oe STP cuvbrikeg, evog aépilov alkeviov éxovv pala ion 8,4 g.

«. ITolog 0 HopLaKOG KOl TTOLOG O CLVTAKTLIKOG TOTTOG TOV AKEVIOU;

B. Tolog 0 popLakdG Kal 0 GUVTAKTLKOG TUTOG TNG aASeddNG TOL TO POPLO TG
mepLéxel Tov 8o aptBpd atodpwy C pe To popLo Tov ahkeviov;

Sxetiég atopikég paleg, H: 1, C: 12.
Adbon

«. H mocoétnta tov adkeviov (oe mol), eivau:

V 4,48L
n=—=—"———=0,2mol
Vi, 22,4L/mol
T v mood T TR TOL CAKEViOL Loy Vel emiong:
. m
M, g/mol
8,4
m g 42

T ng/mol - 0,2 mol - g/mol -

Eotw C,H,, 0 poprakdg tomog tov adkeviov. T T oxeTikT] poplakt tov
palo oybet:
M, =v-124+2v-1=14v = 42
v=3
Apa o poprakdg TuItog Tov adkeviov Oa eivar: C3Hg kot 0 GLUVTAKTIKOG TOV
tonog CH3;CH=CH,.
B. H ad8eldn éxeL yevixd poprokd tomo C,Hy, O. H addehdn pe 3 dropa C oto

HopLo g B éxet poprakd tomo C3HgO ko cuvtaktikd thmo:

CH3CH,CH=0
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EpwTtnoelg - Aoknoelg - MpofAnuata

2.1 To 1828 o Wohler amédeite otu:

Q. OL OPYOVIKEG EVOGELG Oev PImopolV va mapo-
OKELOOTOVV GTO EPYOCTN PLO.

B. opyavikég evooelg oxnpotilovol Ko 6To gp-
yaothplo.

Y. 1 ovpla elval opyavikn Evwor).

8. xatd ™ olVBeON TWV 0PYAVIKOV EVHOGEWV
amoteitan 1 {okr) SOvoun.

2.2 Mio a6 Tig autieg yuo Tig omoieg 0 vOpakog
OXNHaTICEL peYEAo aplOpO XNUIKOV EVOGEWY eival TO
ot

. mepiéxetan 6to CO,H NG ATHOGPOLPOG.

B. pmwopel vo vtapyel o€ pop@Pr) TOAADV LGOTO-
TWV.

y. dwxBétel 4 povripn niekTpovVIa TNV eWTEPLKT)
oTpado.

8. Ppioketon 6N poT 0 GNUAVTIKES TTOGOTNTEG.

2.3 Ilowog ord TOUG TOPAKATE CLVTAKTLKOVG TO-
OV elval 0 6O TOG;

o. CH;CH=CH,CH,CHj;

B. CH;=CHCH,CHj;

y. CH3;CH3;0OCH;3CH;

6. CH3;CH=CHCH,Br

2.4 Tlow oastd T opyovikd popLa ov okoAovfodv
nepiéxel C, H xau O oe avaroyio atopov 1 : 2 1 1;

O—H 1|{ O—H
o H—C{ B. H—$—c\\
0 q O
PII II{ ,O—H II{ M
. H—C—C—C 5. H—C—C
YR A
H H 0 H 0

2.5 Me molo oo TIG TOPOKATR EVOGELG EXEL TOV LOLO
poplakd tomo 1) évwon CH3COOCH,CHs;
CHj;
B. CH3(|3HCOOH
CHj;
S. CH3(|ZHCH=O

Y. CH3 CH2CH2 CHon

2.6 Ilowog otd TOLG TAPAKATL GUVTOKTLKOVS TO-
TTOVG AVTLOTOLYEL GE akOPEGTO LIpOYOVAVOpaKa;

o. CH;C=CH B. CH,=CHCH=0

y. CH,=CHCOOH 6. CH,=CHOCH;

2.7 Ilowol amd TOLG TMAPOKATK GLVTAKTIKOVUG TU-
novg (I-IV) avtiotoryobv otnv idia opyavikr] évwon;

g

) CHy—CH—CH—CH,
OH

(I1) CH3—CH2—(|IH—OH
C,Hs

(I11) CH;—CH—CH—CH,
OH CH,

(IV) CH;—CH—CH,CHj,
CH,—OH

a. Orevooeig (I) xou (IT)
B. Oevdoeig (D) xar (IV)
Y. Orevaaoeig (I) kou (III)
5. Ovevaoeig (IT) kot (IV)

2.8 Amd TG opyavikéG EVAOOELS,

i. CH3CH=0 ii. HCH=0

iii. CH;C=N iv. CH,=CHCOOH
akOpeaTeg elva:

o. ouiii kot iv. B. niv.

Y. OAec. d. xopio.

2.9 Iloto ad o TPOIOVTA TG TAPAKAT® avTidpa-
oG elvo aAKGvLO;

CigHss —> CgHyy + C4Hg + 2C3Hg + CyHy

a. To C6H14.
'y. To C3H6.

ﬁ. To C4H8.
8. To C2H4.

2.10 e mola ord TIG TOHPAKATW OPONOYES OELPEG TTE-
piéxetar to —OH wg yopoktnplotikr] opdda;

. 2TIG AAKOOAEG.

B. Zta aikavio.

Y. Zto kapPofuiikd oféa.

8. Ztig aldedidec.

2.11 To debtepo péAog TG opOAOYNG GELPAG TV KO-
pecpévev HovoosBevdv aldeddmv:

a. dwobéter 3 dropa C oo popLd g,
B. eivou n CH3CH=O.
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y. eivou 1 HCH=O0.
8. eivar n CH3CH,OH.
2.12 H évwon pe ovvtaktik6 tomo CH30CH; eiva:

B. xetovn.
5. aubépac.

o. OAKOOAN.
Y. kopPoEuALko 0ED.

2.13 To mpwto PEAOG TNG OPOAOYNG CELPAG TWV QLA-
Keviwv:

. elvou n évwon CHy=CH,.

. éxeL éva atopo C oto popLo tng.

. dwabérer to —OH wg yapaxtnplotikn opddar.
. dwabétel tovAdytotov Tpia &topa C oo popLd

mg.

e ™ R

2.14 H évwon pe poprakd tomo CqiHyy avikeu:

o GTOVG KOPEGHEVOLG LIPOYOVAVOpaKES.
. oTovg akOpecTOLg LIpOoyovAvOpakeg e Eva
Suthd deopd.
Y. OTOLG aKOpeaTOLG LOpOoyovavOpakeg pe Eva
TPUTAO deapo.
8. oe &\ xartnyopia vdpoyovavBphkwv.

=

2.15 Xtov yevikd popiok6 tomo CH,, pe v > 2
oVHKOLV:

a. oL a\Seddeg KoL oL KETOVEG,

B. povo ot kopeopéveg povocBeveic adkooAeg.

Y. oLkopeopéveg povooDevelg alkooAeg KoL oL ait-
Oépec.

8. T aAkéviar.

2.16 H opyavikn évwon pe popokd tomo CqHg ei-
vou:

. aikdvio.
. aAkévio.

o
B
Y. aikivio.
6

. TUTOTO OO TOL TTAPATTAVW.

2.17 To mp®TOo PEAOG TNG OHOAOYNG GELPAG TWV KO-
PECPEVOV POVOGHEVOV AAKOOADV:

a. Swbéter 2 dropa C 6To popLod e,

B. Swabéter 3 dropa C oto popLod e

y. eivow n HCH=O0.

8. eiva n CH30H.

2.18 Tlowog amd Tovg mapokdtew TOTOVG dev AVTL-
otolyel oe kopeopévn povooBevr] keTdvn;

. C3H60. [3 C4H80.

Y- C2H40. 8. C5H100.

2.19 O ynpkodg tomog C,HgO dev pmopel va avrikel
oe:

B. eotépeg
6. aubépec

a. aldebdeg
Y. 0AKOOAEG

2.20 O ovvrtakTiKdg TOTTOG oL ackoAovBel avtioTolL-
xel oTo poplo tou:

H H

C

|

. 20U PEAOUVG TNG OHOAOYTG COELPAG TWV KOPECHE-

VOV KETOVQOV.

B. 3ov pérovg TG OpHOAOYNG GELPAG TWV KOPECHE-
VoV oASeDSOV.

Y. 20V HEAOULG TNG OHOAOYNG CELPAG TWV KOPEGHE-
VOV OAKOOAGDV.

5. 30v péAoug TG opOAOYNG OELPAS TWV KOPETHE-
VOV OAKOOADV.

2.21 To pnia Sebétovy ot Aovdax Tovg vépoyo-

vavBpoakeg pe evBOYpoppn avBpaicikr advoido tov

t0mov CyrHsg ko CogHgg mmov epmodiCouvv tnv ame-

Aewa vypaciag amd To ePovTo Ko emtPpadbvovy Tnv
antoovvBeot] Tov. O vEpoyovavBpakeg awTol eivo:

o. 0 £€vog aAKAVLo Kot 0 GAAOG atAkévio.
B. ko oL 0o adkévia.

Y. xopecpévol kot ot dvo.
8. xou o1 §vo akdpeoToL.

2.22 Y& mOL0 GOVOAO OPYOVIKOV EVOCEWMY KOl OL
TPELG EVOTELG VKoLV TNV St opdAoyn celpd;

o. CH30H, C,H;O0H, C3H;0H.

B. C,Hg, CoHy, CoH,.

y. CHy, C,Hy, C3Hg.

6. CH3COOH, CH;3CH,0H, CH3CH,CH,OH.

2.23 Amnd Tig evooelg pe poplokovg tomovg CHy,
CH,0,, C,Hs, C4Hg, CH4O kot C,H4O avrixovv
otV il OpOAOYN CELPK OL EVOGELS:

. CHy, CoHg, C4Hg.

B. CH40, CH,0, ko CoH4O.

vy. CH30OH xou C,H4O.

8. CHy4 xo CoHg.

2.24 O evdoelg mov akoAovbodv aviiKouv GTLG KO-
peopéveg povooBeveic opiveg.
i. CH3CH,CH,CH,NH,
iii. CH3CH,CH,NH,

ii. CH3NH,
iv. CH3 CHzNHz
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ITotog eivan 0 yevikog HopLlakOg TUTOG TV KOPECHE-
VOV HovooBeviv opvav;

a. CHy, 3N
Y- CvH4v+ 1 N

B- CVH3V+2N
5. C,HyN

2.25 Yy avtidpoaon didkomaong mov akolovbel,
TTOLOG €lval 0 popLarkdg TOITOG ToL TTpoidvTog (X);
CaoHyp — CgHys + 3X

p. Cy4Hs

. C24H54
Y- Ci2Hog

2.26 Me Béppavon tov dexaefoviov (CigHsy) éva
popo dexaefaviov dwxombrtar oxnuartifovrag éva
aAkavio pe 8 atopox C oto popLd tov kot dvo akod-
peatoug vdpoyovavOpakeg. ITolx oo TIg TAPAKATW
XNHLKéEG eElowaoelg propel va arodoet T diomact)
autr tov dekae€aviov;

a. CigHzy —> CgHye + CsHyp + C3Hg
B. Ci¢Hay — CgHyg + CgHyp + CyHg
v- CigHzy — CgHys + 2CHy + C4Hg
8. CigHzy —> CgHyg + CeHyy + CoHy

2.27 No xopoktnploete TIg TPOTACELS TTOL KOAOVL-
Bov wg owoTég (Z) 1) OxL (A).

. OL opyavIKEG EVOOCELG TTOPAYOVTAL HOVO OTTO
ToUG {WIKOVG 1] PUTLKOVS OPYAVIGHOVG KOl KA
Be xnukn évwon mov mapdyetot otoug {wvTa-
VOUG 0pYVIGHOVG VOl 0pYOVIKT).

B. O vdpoyovavBpokeg aviikovv otnv idia opod-
Aoym celpd.

y. Oleg o xnuikég eVOOELG pe HOPLXKO TUTTO
C,Hj,41,0 ammoteloOv pio opdAoyn celpd.

8. Ov evooeig CHy, CH=CH, H,COj;, CO,,
CgH15,0¢, HCN, NaHCOj5 eival opyavikég.

e. H oxetikn poprokr) palo towv (dkvkiwv) xo-
pPECUEVWV POVOOOEVOV aAKOOAGDV pitopel vou
do0el amd ™ oxéon M, = 14v + 18, dmov v o
opBpog TV atopwY AvBpokor avd HOpLo TG
aAKOOANG.

AivovTal oL GYETIKES ATOpLKEG PHALEG,
H:1, C:12, O:16.

ot. H mo athf xopeopévn povocBevig aldedidn
éxeL TNV WO oyetikn poprokt palo e vtV
TNG TTLO QTTATG KETOVNG.

2.28 Tlotot ot popiakoi ThmoL Tov aAkeviov, TOL -
xaviov ko NG kopeopévng povosOevoig aldeidng,
mov mepléxovv 10 dtopa H oto popio toug;

2.29 No avTIOTOLXNCETE TN XXPOKTPLOTIKT] Opddo
g otAng (I) pe tnv ovopacia tng mov mepLéyeTaL
ot othin (ID).

I II
1 —COOH o kapPoEOilo
| |
2 —(|3—0—$— B. vdpoEvALo
3 —CH=0 Y- ardeidopddo
L0
4 —(lj—C—(ll— ) KeTovopada
5 —OH £ abepopddo

2.30 No yivel QLOLOVOGTHOVTN AVTLGTOLYTOT) TWV
poprok®dv tomwv tng otiAng (1) pe tig katnyopieg
evooewv ot othAn (D).

I II
1. aikivio a. C;Hy,
2. OAKEVLO B. C1oHazp
3. oAKAVIO Y. CsHyy
4. QAKOOAN S. C4H;,O
5. ouBépag E. CH,O

2.31 To xAwpoouBdavio eivon éva Tomkd avaloOnti-
K0, oL Yekdletal mavw oTo déppa ko xel onpeio
Bpaopot 12°C. Av eivor yvwotd Ot dtabétel 2 dropa
C, 5 atopa H xou éva étopo Cl oto popiod tov, moog
0 GULVTAKTIKOG TOVL TUTOC;

2.32 Noa mpotaBoiv oL cUVTOKTLKOL TOTOL TWV POVO-
o0evv opyavIKOV eVOoEWY HE TOVG €€NG TOTTOUG:

o. C3H8 B C3H6
Y. C2H2 6 CH4O
€. C2H4O OT. CH202

¢. C4HgO (xetdvn)

2.33 Eivou duvatov va .oy douv Ta TopakaTo;

. Alxdvio, cAkéVLIOo Ko aAkivio pe To idia dopa
V3poydVOL 6TO POPLO TOVC.

B. A)xivio xou kopeopévn povoosBevric aAdeiidn
pe Tnv Ol oxeTIKT) poplakt palos
Alvovton oL oXeTIkéG aTopLKéEG pHalec,
H:1, C:12, O:16.



54

Kepadaio 2 - Ewoaywyrj otnv Opyaviki Xnueio

2.34 No yivel aU@ULOVOGTHOVTT AVTLGTOLYNON TWV
poplak®v tomwv g othAng (I) pe tnv tig opdAoyeg
OELPEG TWV KOPEGHEVMV HOVOGHEVOV OPYOVIK®OV EVQ-
cewv g otiAng (II).

I II
1. C1oHao . KeTOVN
2. C,H,0 B. OAKAVLIO
3. C3H(O Y- ouBépag
4. CH,0, 5. aASeidn
5. CH,O E. KopPoEuALcd o€D
6. C,HcO oT. OAKOOAN

2.35 H ynuur) ovoio pe 1o Propnyovikd évopa MEK
KOl TOV TTOPOKATO avOpoklkd okeAeTd elval €vog
@ONVOG 0pyavikOg SLAVTNG TTOL X PTIGLHOTTOLELTOL OE
peyaAeg moocOTNTEG O T YXMHLKT Bropnyavio.
i
C—C—C—C

a. ITéca dropo H vapyxovv oto poptd e

B. Totog o poprokdg tng THIOG;

v. Iowx yapaktnplotikr opado mepiéxet;

2.36 OL TapakAT® OPYAVIKEG EVOCELS OITAVTOVTOL
0€ OPLUA YPPOVTA.

H H
\ /
H H
A B T
CH5CH,0H CH;CH,CH=0
A E

a. Ilow amd TIG opyavikég aUTEG EVOGELS elvor
okOpeoTN);

B. Toteg 800 amd TIC OpYOVIKEG QUTEG EVAOOELG
aviKoLvv oTnVv S opdAoYN GELPG;

y. Ioleg amd Tig mapamdve opyavikég eVOOELG
draBétouv Tov idto apBud atopwv C;

2.37 Opyavikn évwaor €xeL ToTO:
CH3CH2CH2CH:O

. Xe ol OpOAOYT GELPG AVHKEL 1) TTOLPOTTAVE
£VOOT] KOlL TTOLXL 1] XOLPOKTNPLOTIKT TG Opada;

B. No ypadete To ouvtakTikd TOTO HLOG KETOVNG
e Tov idto poplokd OO pe aLTOV TNG TAPa-
AV EVROTG.

y. Na ypagpodv ot cuvtaktikoi tomot dvo dixgo-
PETIKAOV aAkaviwy e idLa oY eTIKN HopLokT) Pé-

(a pe ooTh) NG aPLKNG OPYOVIKNG EVROOTC.
Atvovtal oL oyeTikég aTopLkég paleg,
H:1, C:12, O:16.

2.38 Ilocotnta aepiov ahkiviov palog 8g Kato-
Aappavet oyxo 4,48 L (petpnpéva oe STP).

a. Ilolog o poplakodg Kol TOL0G 0 CUVTAKTLKOS TO-
7TOG TOL OAKLViOU;

B. ITowog 0 poplakdg KoL O GLVTOKTLKOG TUTOG
pog aASeddng pe ta idiar dropa C 6t poPLO
me;s

Yxetikég atopkég paleg, H: 1, C: 12,

I ... Suvatodg Aiteg

2.39 Axvklog vdpoyovavOpaxog éxer M, = 68.
ITotot ot Suvartol poprokoi THITOL TOL;

Sxetikég atopikég paleg, H: 1, C: 12.

Xnueia kai ... Tépara ...

«No way out ... »

el yiori dev vrdpyet S1éEodog ... ».

To 1835, o Friedrich Wahler, tpwtondpog otnv opyavikn xnpeio, Eypape éva ypapupo e évav GAlo emi-
Qovr) emioThpove, Tov Jons Jacob Berzelius, otov omolo emionjpove:

«H opyavikij ynueio 1jdn eivan apkettj yia va e tpedaver. Mov Siver thv evivmwon ev6g Tpomikov Sdooug, Yeudrn
e Eva cwpo Tapdeva TPAYUATE, [UAS TPOUAKTIKIG Kot atélewwtns {ovykAag, otnv omoia kaveis dev ToAuder var
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®UAAo Epyaoiag 2.1

Tagwvopnon Opyovikwv Evooewv

A. No tafwvoprioete T1g evidoelg Tov akoAovBodV WG AKUKAES 1 KUKALKEG.
B. Tloteg amd Tig KUKALKEG EVAOOELG ELvaL LGOKUKALKEG KOl TTOLEG ETEPOKVKALKEC;
I. Tloieg evwoelg elval apOPATIKES;
A. Amo Tig evaoelg 1-9, moleg elvol KOpeOHEVEG KOl TTOLEG Elval XKOPECTEG;
CHj;
Cl
1. CHEC—(lfH—CHz—CH3 2. 0]
CHj;
Cl
3. / N—CHCH,CHj 4. CH3CH=C—éHCH3
CH,CH,4 (|3H3
Cl O 0]
5. CH3—é—(|%—CH3 6. CH3—O—(|%—CH3
CHy

7. QCHZCH=O 8. CH;CH,CH,CH,
0
9. CH;CH,CH—C—0—H 10. @?HCHZCH3
CH,

Br
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®UAAo Epyaciag 2.2

Yvuvtaktikoi kat Mopiakoi Tomot I

A. Noa cvpnAnpooete (pe Tovg deopoig) ta dtopa VOPOYOVOL TTOL Aglovy aTd TNV OpyaVIKY EVWGT] OV

oKOAOULOEL.
0
C=C—C—C—C—C

B. Noa ypd&yete 0 popiokd tng TOTO KoL val DTTOAOYIGETE TN GXETLKT] HopLaKT] TG Pélet.
Sxetikég atopikég paleg, H: 1, C: 12, O: 16.
I Noa xapaktnpioete TNV éveon og:
i. Kopeopévn n axopeotn.

ii. AxvkAn 1} KUKALKH.
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®UAAo Epyaciag 2.3

YuvtakTtikoi kat Mopiakoi Tomot 11
A. Noa ocvpmAnpoocete (pe Toug decpolc) Ta dTopo LEPOYOVOL OV AELTOLV OO TNV OPYOVLKT) EVWGOT) TTOU

oKOAOULOEL.
C

I
C=C—C—0—C—C=0

B. Noa ypd&yete o popiorkd tng TOTO KoL val DITOAOYIGETE TN OXETLKT] HOpLaKT] TNG Péler.
Sxetikég atopikég paleg, H: 1, C: 12, O: 16.
I Na xapaktnpioete tnv éveon og:
i. Kopeopévn n axopeortn.

ii. AxvkAn 1 KUKALKH.
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®UAAo Epyaciag 2.4

Alkdvia

A. No ypogei 0 yevikOg HOpLotkOG TOTTOG TOV AAKOVIWV.

B. A\xdvio pe evB0ypoppn avBpokikn alvcida éxer M, = 58.
Na ypogel o poplorkog kot 0 GuVTaKTIkOg TOL TOTOG,
SxeTicég atopikég paleg, H: 1, C: 12.

I. Tloootnta aepiov adkaviov kataropPavet 6yko 4,48 L oe STP.

y. Ilowx n TocdTNTA TOL O mol;

5. Avn mopondve TocdTnTo ToL alkaviov €xel pala 6 g, ToLa 1) GXETIKT popLakn Tov Pl
Sxetucég atopikég paleg, H: 1, C: 12.

e. No ypogei o poplakdg Kot 0 GUVTOKTIKOG TOTOG TOL AAKOVIOL.
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®UAAo Epyaciag 2.5

Alkévia

A. Na ypogel 0 yevikog poplokdg TG TV dAKeVIWY.

B. A)kévio éxer M, = 42. Na ypa@el 0 poplorkdG KoL 0 GLVTOKTLIKOG TOU TUTOG.
Txetikég atopikég paleg, H: 1, C: 12.

I. ITocotnTa aepiov adkeviov katarapPaver 6yko 4,48 L oe STP.

a. ITowx n mocdTNTA TOL 08 Mol;

B. Avn mopamdve TocdTnTR TOL ahkeviov €xel p&loa 5,6 g, TOLX 1) GYETLKT) HOPLOKT] TOL palas;
Sxetiég atopikég paleg, H: 1, C: 12.

Y. Noa ypagel o Hoplakodg Kol 0 CUVTAKTIKOG TUTOG TOL aAkeviov.
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®UAAo Epyaciag 2.6

Alxivia

A. No ypoagei 0 yevikdg HOpLakOG TOTTOG TV AAKLVIWV.

B. A)kivio éxer M; = 40. Noa ypopel 0 poplakdg Kot 0 GUVTOKTLKOG TOL TOTTOG.
Sxetiég atopikég paleg, H: 1, C: 12.

I Hocotnta aepiov arkiviov katoopPéver 6yko 2,24 L oe STP.

«. Ilowa ) mocdTnTé TOL G mol;

B. Avn mopandve TocoTNTA TOL AAKeViOL £xel pala 2,6 g, TOLXL ) GXETLKT] HOPLOKT] TOL pala;
Yxetikég atopkég paleg, H: 1, C: 12.

y. Noa ypagei 0 poplakdg kot 0 GLVTAKTIKOG TUTOG TOL AAKLVIOV.



Amtavtnoelg - AVCELG
KepaAaio 2

61






Kepddauo 2: Anavrijoeig - Avoeig orig Eportiioeig - Aokrjoeis - ITpoPAnuara 63

Amavtioelg - Aboelg otig Epwtnoeig - Acknoelg - NpofAnpoata

KepdAoo 2
21 B 232 a. CH,—CH,—CH,
2.2 y . CH,;—CH=—CH,
238 y. H—C=C—H
2.4 B 8. CH;—OH
e. CH;—CH=O
25 B
OH
2.6 a I
ot. H—C=0
2.7 y
2.8 B I
¢. CH;—CH,—C—CH,
2.9 «
2.33 a. Na. CH,, CH,=CH,, CH;—C=CH
210 o B. Oxu
211 B M, (C,H,,,) = M, (C,H,,0)
212 % 14v —2 =14p + 16
213 a 9
V-p=<
214 o 7
215 & atomo ywti v, u € Z
216 & 2.34 1-B, 2-8, 3-0, 4-¢, 5-, 6-Y
. CH;O
2.18 p 4013
v o
2.19 B ) L0
y. ketovopada —C—C—C—
2.20 o I I
221 y 2.36 a. Hévoon A.
2.22 « B. HBkounT (kopeopéva povokapPoluiicd okéa).
293 & Y. Ovevaoeig A, B ko A éyovv 3 éropa C.
2.24 a III
225 B 2.37 a. xopeopéveg povocheveig aldedeg, —C=0
2.26 y !
227 . A, B.A, y.A 8.A e3 otA p. CH;—CH,—C—CH,
2.28 C;H,,, C,Hy,, CsH,,0 y. CH,—CH,—CH,—CH,—CH,
229 1-a, 2-¢, 3-y, 4-8, 5-P $H3
230 1-y, 2-B, 3-a, 4-¢, 5-0 CH,—CH,—CH—CH,
i
28 . H H;—C=CH
2.31 H—C—C—Cl 3 @ G, CH—C=C
I!I IEI p. C;H,O, CH;—CH,—CH=0

2.39 C,H,
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Anavtnoelg - Aboelg ota POAAx Epyaoiog

Kepdoto 2

®OAMo Epyaoiag 2.1 ®OAMo Epyaciag 2.4

A. Axvkdeg: 1, 4, 5, 6, 8, 9. Kukhkée: 2, 3, 7, 10. A. CH,,,,
B. I Mkéc: 7, 10. E Akég: 2, 3.
> :’OKUK uczlzg' . TEPOKVKALKEG B. MT: CH,
- Apopatikes: 10, ) »T.: CH,—CH,—CH,—CH, © CH,—CH—CH,
A. Kopeopéveg: 2,5, 6, 7, 8, 9. Axopeoteg: 1, 3, 4. éH
3
®OAM o Epyaoiag 2.2 T o 0.2mol
HHH B. 30
H H\(lj/H O H
[ o y. MT.: C,H,, XT. CH;—CH;s
A. H—C=C—C—C—C—C—H
[ | ®OAMo Epyaciag 2.5
H H H
B. C;H,,0, M, =112 A. CH,,
I. i. Axopeo. B. MT.: C;H,
ii. Axvkdn. >T.: CH;—CH=CH,
®VAMo Epyaoiag 2.3 I a. 0,2mol
I|{ B. 28
H—$—H }|1 1|{ y. MT: C,H, =T: CH,=CH,
A. H_CEC_$_O_$_C=O ®OAMo Epyaoiog 2.6
H H A. CH
B. C,H;0,, M, = 112 T
B. MT.: CGGH
I. i Axopeotn. ST CCI; —4CECH
ii. AxvkAn. 3
I a. 0,1mol
B. 26

y. MT: C,H,, >T: H—C=C—H

A. CH,, CH,=CH,, H—C=C—H, CH,=C=CH,
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KegpaAauo 3

OvopatoAoyia Opyavikwv Evwaoswv

Ot opyavikég evioelg ovopdlovral emionpa pe Béon évo 6hvoro atd Kavoveg Tov
SratundOnkay oe cuvédpla opyavopéva amd ™ Aebvr) Evoon Oswpntikig kot
Epappoopévng Xnueiag (IUPAC).

3.1 H kuplax avBpakikn aAvaida.

Tevikd, 1 ovopasio plog opyavikng évwong amoteheital amo 2 pépn: To ovopa
NG kOpLag avBpakikig alvoidag kat ta ovopato twv dtoakAadncewv tne. H k-
pro avBpakikr] advoida eivan 1 peyoddtepr ouvvexng avBpakikr aAvoida oe éva
opyovikd HOPLo, 1) OTola, OHKG, TEPLEXEL TIG XOPOKTPLOTIKEG OUADES KOl TOUG
TOAAATTAOVG (SLTAoVG Ko TPUTA0DG) deGpOoUG, TT.X.:

> C*C*C*(‘Z—C

H xOpla avBpakikr advoida mepiléyel mepio-

C—C 0OTEPA ATOPX 0T GELPA.
> C—C—C—C—C H xopro avBpokikn alvoida mpémel vo mepié-
(‘J—OH XEL TO &Topo GvOpaka TOL PEPEL TN XAPAKTT-

pLotikr opado.

> C*C*C*‘C‘J—C—C
C

H xopra avBpaxkikn advoida mpémel vo mept-
AapPéver Ta dropa C mov ouppetéxouvy oe di-
A6 1} TPUTAS Secpod.

Ta Gropoa dvBpaka mov dev avijrovy atnv KOpLx avBpoakiir advsida avapépovrol
g drokAadoaoelg. Tevikd, wg drakladdoelg Bewpolvtal 0,tL dev ovpmeptAopPa-
vetow oTtnv kOpLa avBpaxkikr] adveida kol ovviBwg eivat adkOAa, aloyova, 1 kot
OPLOPEVEG XAPOKTNPLOTLKEG OPADEG, TTOL OVOHALOVTOL WG SKADDOELS, TT.X. 1)
opwvopddo —NH, KA.

Cl Cl «— Sk ddwon
| |
CH3*CH*CH2*C_CH2_CH3 — CH3*CH*CH2*C:CH2

|
CH, Sk ddwon —> CH,CHj3
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To dvopa tng kVpLag avBpoakikng advoidog tpokdmtel atd Tpiae GLVOETIKA, OTTWG
QOLVETOL OTOV TVAKX TTOV OKOAOVDEL:

10 ovvOeTikd 20 ovvOeTikd 30 cuvOeTiKo
ped- : 1 d&topo C | -av- : kopeopévn évwon | -0 : vVdpoyovavBpakog
of- 2 ropa C | -ev- 1 1 8umhodg Seopdg | -OAN : AKOOAN
npor- : 3 &topa C | -tv- 1 1 tpumAog Seopdg | - 1 aldebdn
Pout- : 4 dtopa C | -8tev- : 2 Suwhoi deopol -ovn : KETOVN)
mevt- : 5 dropa C | -duv- : 2 tputhol decpoil | -1k 0&D : kapPoluAikd o€l

To tpcdTo cLVOeTIKO Seiyvel ToOV aplBpo Twv atoOpwV avBpaka aTnv KOpLa avBpa-
kK] aAvoida, To debtepo delyvel av 1) Evwor elvol KOPESHEVT 1) TTepLEXEL Evay
1 TePLoGOTEPOVS TOANXITAOVG deapolg (SuThoig f/kat TPLTA0DG) HETOED ATORWVY
avBpaxa, eve To Tpito delyvel Tnv katnyopia (e Ao TN XOPAKTNPLOTIKT OPHADX)
oTny omola avrkeL 1 opyoaviky évwor) (aAkavia, adkévia, oAKoOAES KTA.).

H tuxov vmoapén StoxAadmoewv avapépetal TavTa otV opy TNG OVOUXGLOG
(Tpv TNV ovopacia Tov avTioToLyEl 6TV OVopaGia TNG KUpLaG aALGidNG).

ApiBunon tng kvprag avBpaxikng advceidag. H apibunon apyilel amnd to dxpo
NG kOpLag avlpokiknig alvcidag mov elvol o KOVTA 0T XOPAKTIPLOTIKT] OpA-
da, 1§ outd To AKPO OV Elva O KOVT& 6TOV TOAAATAG deopd (av dev vIThpyeL
XOPAKTNPLOTIKT opddar) 1} TEAOG ad TO &k po TTOL elvart Lo KOVTA 61 SLtkA&Sw-
o1 (v dev vITAPYEL OVTE XAPAKTNPLOTIKT OpAdo 00TE TOAAXITTAOG Seapdg):
4 3 2 1 4 3 2 1 1 2 3 4
C—(li—(‘Z—C C—(li—C:C C—(‘Z—C—C
C OH C C
«mo kovrd oty X.0.»

«7T10 KovTdt oTov 8.0.» «7T10 Kovrd otn SioakAddwon»

Tevikd, 1 TpotepotdTNTA 0TV OpiBunomn g kvpLag alvoidag akorovdei T
oelpd:
X.0. > moAAamAog decpog > drakAadwon

v nepintoon vmapéng moAov duwv Sukdaddoewv .y, —CHs (neBuliov)
N apiBunon apyilel ad To GKpo TOL EXEL TIC TEPLOCOTEPES SLAKAADDOGELS GTO
npdTo onpeio dixpopomoinong. ILy. omnv avBpakikr alvoido mov akorovdel
n opibunon apyiler amd to apiotepd dkpo kabnhg oo dtopor C-2 kot C-5 eivan
Loodvvapa, aAlé& to dtopo C-3 mponyeital Tov atopov C-4 kabadg @épet dia-
KAGdwon:

1 2 3 4 5 6

C_C_(I:_C_(I:_C
Cc C C

Emniong, 6tav n yopoktnplotikr opddo woaméxel amd ta dvo dxpa NG KOPLag
aAvoidag 1 apibunon apyilel oad To AKPo TO 7O KOVTA 6TO SUTAD 1) TOV TPLUTAD
deapd 1) av Sev vItdpyeL TETOLOG aTTd TO AKPO TTOL vt TTLo KOVTA 6T SLakAddwon:

1 2 3 4 5
C—?—?—C—C
C OH

Otav omnv alvcida vrdp-
XOUV TTEPLEGOTEPOL ALTTO EVay
moAlamhol Seopoi, TOTE T
apibunon apyiler omd To
QKpPO 7OV Elval O KOVTR
o évog moAAamAdg deopdg.
Otav o Suthdg xaL o Tpi-
TAOG SeopOG LoaTéXouV atd
ta Svo Gkpa, TOTE 1) apibpn-
omn apyilel and To dkpo oL
elvou 7m0 kovTd 670 SUTAG de-
OO, TT.X.:

4 3 2 1
C=C—C—C=C




3.2 - Ovoparoldoyia vépoyovavBpakwy. 67

3.2 Ovopatoloyia vdpoyovavOpakwv.

Y& 6Aovg Toug vVOpoyovavBpakeg To 30 TPdBepa (katdAngn) eivon -10. To 1o mpod-
Bepo pag Seiyvel Tov aptBpod towv atdépwv C otnv kbpla odvcido kat to 20 tpodBepa
v TUuXOV Omap€n SuTAo 1) TputAol deopod.

Ovopatoloyio adkavimv. IIpokeital yio kopecpévoug vdpoyovavOpakeg ot omoi-
ot draBétovv povo authotg deopovg C—C kou emopévag to 20 mpdbepa eivon To
-ov-

CH;3;CH,CH,CH;3 Bouvtavio CH5;CH,CH,CH,CH3 mevtavio

Av vntdpyovv SLokAASOGELS VTEG TTPOTACGOVTAL TNG Ovopaciag kot 1 brapén
Toug dnAdvetal pe aplBpoig yio tn Béom Toug 6TV KOpLa alvsida kot e To dvopd
toug. O Baoikég StakAaddoelg eivar Ta ahoyovar Kol Toe Ak DAL

Eidog drakA&dwong Ovopaocio StakAadwong

—CHj peBuro-
—CH,CH; ouBuvho-
—F ¢@Bopo-
—Cl XAwpo-
—Br Bpwpo-
—I twdo-
[ Epappoyn 3.1 ]

Noa ovopactel 1 évwon pe Tov e€fg ouvTokTikd TOTO: CH3—CH2—$H—CH3
CH;

Adbon
BAémovpe 6tL vmdpyel pia SrakAddwaon oty kbpla avBpakiky advcida, to —CHj,
(nebdAio0) otov C-2:

4 3 2 1

CH3—CH2—(|IH—CH3

CHj;

Emopévwg, n ovopoasio g évwong eivaw: 2-peBuiofovtdvio (1] o amhd pebuio-
Boutdvio).

Av vrapyovv dvo 1) meplocdtepeg Opoteg dtakAadwoels, dnAdvovton poali pe to
dakpiTiko Si-, TpL- KTA.:
CH;

5 4 3l 72 1
CH;—CH, —(ll—CHz —CHj 3,3-0eBvromevtavio

CH;,
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Av o1 SrokAadioelg eivar Stapopetikég, 1) apibunon apyiler amd to dipo mov éxel
TNV 1o Kovtivy StokAddwon:

1 2 3 4 5 6
CH3—(|3H—CH2—(|ZH—CH2—CH3 2-peBuio-4-yAwpoeEavio

CH, cl

Av dev vapyovv dAdeg Béoelg yia Tig SrakAadwaoelg, ) dfAwon twv Bécewv Twv
Sroxhadwoewv propei vo topodn@Oet.

g
CH; —C—CHy
CHj,

2,2-8ipebvdompomavio 1 atAé dipeBvromporndvio

Ovopaoia akopestwv vdpoyovavdpakwv. To 20 mpdOepo aAAalel kot yiveton

-ev- yia éva SLAd deapo, -v- yio éva TPTAd deapd, -dev- yia dvo duthoig de-

opovg kTA. H Béon tov duthod 1 tov Tputdod deopod dniovetal pe évav apldpd

IOV TTPOTAGGETAL TG OVOHAGLOG KOl AVTIOTOLXEL OTN HikpOTePT apiBpnon twv

d00 avBpaxwv tov iAo 1} Tov TPLTAOD decpov:
4 3 2 1
CH;—CH,—CH=CH, 1-Boutévio

H tuxov dmapén diuxdaddoewv dniovovton 6mwg ko mpv. H apibunon apyi-

Cev vt otd 10 Giepo TG KOpL aAvGidag Tov elval Lo KOVT& 6Tov TOAAXITTAS
deopo, SutAo 1 TpUTAd Ko doxeta pe Tn Béon Twv dokAaddoewy:

1 2 3 4 5
CH3;—CH=CH—CH—CHj 4-peBoro-2-mevTévio
| —_——
CH; T 0¢om Suthov decpov
—_——
drokAddwon

Av 0 duthog 1) 0 TPLITAGG deopd oaméxouy amd ta dvo dxpa Tng KvpLag aAvcidog
TOTE OV LITAPYEL SLakAAd o 1) apiBpnon apyilel oTd To Qicpo OV elvarl TLO KOVTA
1N StokAddwon evd av dev vitdpyel dokAddwaor eivarl adidpopo:

éH3—éEé—éH—éH3 4-peBovro-2-mevtivio
CHy
1 2 3 4 5 6
CH;—CH—C=C—CH,—CHj; 2-peBuro-3-e€ivio
&y

3.3 OvopOaTOAOYiOl OPYOVIKWY EVWCEWV HE XOPAKTNPLOTIKEG
OMOAOEG.

TNV TEPITTWOT) OV 1) OPYAVLIKY] EVWOT) EXEL XOXPAKTNPLOTIKT Opddo ovopdletal
e Paon Touvg TopokdTew Pocikodg Kovoveg:

O dwxkraddoelg avoapépo-
vratkat oApaPnTikn Tpote-
pardtnto. Otav §bo SokAo-
dwoelg Loaméxovy amd T
akpa tng kvplag aivoidag,
n opibunon apyiler amd to
&aKkpo 1pog to omoio Ppioke-
T 1 SokAddworn pe Tnv
peyadbtepn TpoTEpOLOTNTA,
oApaPnTiKG:

4 3 2 1
CH3—(|JH—$H—CH3
Cl CH,
2-peBvro-3-yAwpoPoutdvio

Soppova TG odnyieg g
IUPAC to 1-Boutivio ovo-
paletor g Pout-1-ivio, 1
2-Boutavodn ovopdletal
Boutav-2-6An  KTA., OAAX
autd dev éxouvv akdun vio-
Oetnbel mMARpwg amd TNV
eAAnvikn Piproypagia.
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a. Evtomiloupe tnv kOpro avBpoakiir) advcida kot tnv aptBpovpe kot to yvo-
oté. H 0éomn tng xopaktnplotikng opddag dnidvetot pe évov aplBpod pmpo-
otd amtd TNV ovopacio g kVplag cdvcidag. H katdAnén tng ovopoasiog
dev elvan -10, aAA& oyetileton pe To €80G TNG XAPAKTNPLOTIKAG OPASaG:

4 3 2 1

CH; —CHz—(liH—CH3 2-Boutavoln
OH

4 3 2 1

CHj; —CHz—ﬁ—CH3 2-Povtavovn

B. H tuxov dmapkn Swoaxhaddoewv dnAodveton katd to yvwotd (1 apibpnon
g kOpLag advoidag apyilel amd To GKpo TOL ival TLO KOVTA 1) XAPAKTY)-
ploTikr opdda:

5 4 3 2 1

CH3—$H—CH2 —?H—CH3 4-peBoro-2-mevtavorn
CHj, OH

5 4 3 2 1

CHj; —?H—CHZ —ﬁ—CHrj 4-yAwpo-2-mevTavovn
Cl

y. H tuxo6v dmapén molramhod decpot dniwveton pe to mpdbepa -ev- ylo To
SuAd deopd, -v- yia Tov TpLAd deopd kTA. Ko otnv mepintwon auth, 1)
apiBunon g kopLog arvoidag apyilel amd To dkpo oL eiva o KOVTA 1)
XOLPOKTNPLOTLKT OpAda Ko Goyeta pe T Béon tov moAlomtAod deopov. H
0éomn tov Suthoo decpov dnAwvetal PTPOCTE ATd TNV OVOHAGL TNG KOPLAG
oAvoidog, eved o aptBpog yio T BEoT TG XAPOKTNPLOTIKAG OPAdOG PeETOUPE-
PETOL OPECWG TIPLY TO TTPOPBepa mov Seiyvel To €1d0G TNG XOPAKTNPLOTIKNG
op&dag:

5 4 3 2 1
CHEC—CHz—l(ll—CHg 4-TTevTIV-2-6Vn|
(@)
6. H tuyov Omap€n Sokhaddoewmv dnhdvetal katd T yveooTd:
5 4 3 2 1
CHEC—CHZ—(llH—CHZ—OH 2-pebvro-4-mevtiv-1-6An
CH;

€. To mpdBepa 1- yio ) Béon g ardebdopddag kot g kapPfoEviopddog
mopaeimetal, kKabng avtég (oxedov) mhvta Ppickovror otnv dxpr tng KO-
plag avBpoaxikng advoidag ko kabopilovv Tnv apibunor tovg. Emiong, o
avBpakoag tng ardebdopadag kot Tng kapPoviopddag cvpmeptiapPavetol
omnv apibunon g koplag avBpakiknig alvoidag:

4 3 2 1
CH3;—CH,—CH,—CH=0 Boutavdain

4 3 2 1
CH,=CH—CH,—COOH 3-Boutevikd o€D
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0T. X& TepUTTOOELG Omov dev vtdpyel AAAN Béom onv omoio va popei v ei-
VoL 1) XapaKTnpLoTikh opdda o aptBpdg mov dniovel tnv avtictolyn Béon

TopoAeimeToL:
. i
CH,=CH—COOH CH;—CH, CH;—C—CH;
TPOTTEVIKO 0ED ouBavorn TPOTAVOVN

Ovopaocia a@épwv. Zuvibwg ol abépeg ovopdlovtor pe Bhon ta alkdALa OV
elvar ouvdepéva e To atopo Tov O kot TNV KaTtdAngn -oubépag:

CH3;—CH,—CH,—0—CHj3 pebuiompomvioBépag

Alata kopeopévov povokapBoEvAik®dv oEéwv. Ta dlata avtd ovopdlovtal
OMWG TO avTioTOLY0 0ED KOl TO OVOHR TOL HETAAAOUL TTOV EXEL AVTLKOTAGTIGEL TO
H, t.x. to CH3COONa mov ovopaleton aubavikd vatpuo.

Ovopaocia eatépwv. Ot eatépeg ovopdlovtal pe faon To 0od and o omoio mpo-
gpyovtat, To aAkOALO TTOL €xel avTikataothoel To atopo H tng kapPfofulopddog
KOL TNV KATAANEN «ECTEPOGH:

(0131) Eotépag
HCOOH : peBaviko o€ | HCOOCH; : peBovicdg pebviectépag
CH3;COOH : ouBoavikd o0 | CH;COOCH;3 : aBavikog pebuiestépag
CH3COOH : ouBoavikd oE0 | CH3COOCH,CH3 = aBovikog abuiestépoag

Ovopaoia evdoewv pe 00 1] TePLoTOTEPEG XAPAKTNPLOTIKEG Opddeg. Otav
évoaor) mepléxel dVo 1) mTepLocOTEPES XUPAKTNPLOTIKEG Opddeg TOTE 1) X.O. pe Tn pe-
yodOtepn mpotepondTnTa divel Tnv katdAn€n (3o cvvBetikd) 6To dvopa TG Eve-
ong. H oepd mpotepondtnTag eivot:

-6 o€ > -GAn > -6vn > -0An

?H 2-vdpov-mpomavikd o€L
nx.: CH;—CH—COOH (1 yahaxtiko ogv)

3.4 Tpa@n TOU CUVTOKTIKOU TUTIOU OTIO TO OVOUQ TNG EVW-
ong.

AxoAovBobvTat ot e€Ng Kavoveg:

o. Avaypagpoupe optlovtio Ta dtopa dvBpaka g kbpLag alvoidag To ool
KoL apBpodvron (outd dmoro TAevpd BéAovpe).

B. Avaypdagovpe Tig StokAaddoeLg, TOVG TOAAXTAOVG deapoDG KaL TIG Xapot-
KTNPLoTikég opadeg otig Béoelg mov vodetkvoovtot otd To dvopa.

Y. ZUHTANPOVOVTOL TA ATOpPA LEPOYOVOUL TTOL Agimovv.

8. Ovopalovpe tnv évwon yio erainfevon.
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[ Epoappoyn 3.2 ]

Na ypogel o cvvtaktikdg TOmog TG 2,5-OpeBuio-6-emtiv-2-6AnG.
Adbon
Egpappdlovpe Toug mopamdve Kovoves:

7 6 5 4 3 2 1
a. C—C—C—C—C—C—C

OH
7 6 5 4 3 2| 1
B. CEC—C—C—C—(ll—C
CH; CHj;
Cl)H
Y- HCEC—?H—CHZ—CH2—$—CH3
CH; CH;

5. 2,5-OpeBvro-6-emTIv-2-0An

3.5 Epmelplkég (KOWVEC) OVOMOOLEG.

Y& OPLOPEVES OPYAVIKEG EVIIGELG X PTOLHLOTOLOVUE, TOUPAAANAQ e TNV GLGTNHX-
Tkt kot IUPAC ovopacia Toug kot KAToLo eUITELPLKT) OVOHXOLN, TTOL £XEL OXE-
o1 HE TNV TPOEAEVGT] TOUG, TNV TOPAGKELT] TOUG 1) KOTTOLX XOPAKTIPLOTLKT TOUG
WOt Xe MOAAEG TEPUTTMOOELG 1) EUITELPLKT] OVopaoio elval o cuvnOiopév,
Wwxitepa av 1 opyovikn évwon Aoy YyvooTr amd oAl (TT.X. OWOIVELHQ), 1) 1)
OUGTNHOTIKY TNG OVORGio eivor ToADTTAOKY (HOop@ivn).

Mepikég Paotkéc opyavikég evidoelg mov ovopdlovtal epmetpikd (Lali pe Tig ov-
OTNUATIKEG OVOLAGLEG TOVG) ELvaLL OL TOPOKATW:

Yuvtoktikog Tomog Epmerpikn ovopaoic Ovopaoia IUPAC
CH=CH OKETUAEVIO oubivio
CH;CH,0H OLVOTTVELLOL aBavoin
HCH=0 Poppaldeddn peBorvan
CH3CH=0 okeTaASeHdn oubavén
CH3;COCH; QKETOVN TPOTTALVOVN
HCOOH HUPUNKLKO 0ED peBoviid o€
CH;COOH 0&1K6 0ED aBavikd o0&
CHCly XADPOPOPLLO TpLyAwpopediavio

CCly TETPOUXAPAVOpOKaG TeTpayhwpopeddvio
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Avpeva Mapadeiypota

[ Mopaderypa 3.1

Noa 0VOpaGTOOV 0L TAPAKAT® OPYOVIKEG EVIOOELS:

1.

Cll
CHEC_CHZ _CH2 _CH2 _CHZ
CH;CH, CH;
CH2 :C_CHZ _CH_CH2 _CHZ _CH3
S
CH3 _CH_CH2 _CH2 _CH2
o
(|:H3 CH; OH
CH,=CH—CH—CH—CH,—CH,

G Br I
CH;—CH—CH,—CH—CH,—C—O0OH

Il
CHy —CH—CH, —C—CH,—CH,—CHs
CH,4

6-xAwpo-1-g€ivio
2-oBvro-4-pebvro-1-emtévio
4-peburo-1-mevTavoln
3-Bpwpo-5-peBuioeEovain
3,4-8pebvro-5-e€ev-1-0An
3-Bpwpo-5-peBuioeEovikd o€l

2-peBuro-4-emTavovn
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EpwTtnoelg - Aoknoelg - MpofAnuata

3.1 Ilowx owd TIC TOPOKATE® TPOTACELS LoYVEL KoL
YLOL TO TTPOTTAVLO KOl TO TTPOTEVLO;

«. elval xopeopévol vdpoyovavOporkeg.

B. éxouvv avd popro tov idro aplBpd atoépwy av-
Bpaxa.

Y. avikovv aTnv S opdAOYN GELPAL.

8. éxovv Tov idto aptBpd atdpwv H ava popto.

3.2 To akivio pe poprokd tomo C3Hy eivon to:

TPOTTAVLO.
TPOTTEVLO.
TPOTTAVLO 1} TO TTPOTTEVLO.
TPOTTLVLO.

> =R

3.3 Opyovikn évwor éxel poplokd tomo C¢Hyy. H
évoaor atr] prtopei vor ovopdleta:
2,3-dyeBvroPovtavio.

2,3-0eBuvroe€avio.

3-peBuvio-3-eEavorn.
2-peBuro-1,3-fouvtadiévio.

o< =R

3.4 O vdpoyovavBpoaxog pe GuvTakTikd TOTO,

G
CH,=CH—CH—CHj4

ovopd&leta:

3-peBuro-1-Poutévio.

2-peBuvio-3-Poutévio.

3,3-0peBuvro-1-pomévio.

1-mevtévio.

<2 =R

3.5 Ilowx eivon 1) ovopaoio katé IUPAC g évwong
L€ TOV TTALPAKATW CLVTAKTLKO TUTO;

CH;
HZC/
H
C C
SHN S O
H;C IE:I
2-aOvAo-3-mevtévio

4- clBvAo-2-teEVTEVIO

CHs

4-peBuro-2-e€évio
3-peBuvio-4-e€évio

o2 =R

3.6 H 1-oxtev-3-0An amovtdtol oe oplopéva povi-
TapLa, £XEL XOPOKTNPLOTLKT] HETAAALKT HUPOOLX KoL
xpnoomoteitonr ot Propnyovia tpogipwy. T tnv
EVOOT) QUTT], TTOLO OUTTO T TTAPAKATW LOYVEL,;

a. ‘Exel poproxd tomo CgH 50

B. Exet popraxod tomo CgH; O

y. Eivou xopeopévn évaor

8. Elvou toopepnig pe tnv 2-okTavoAn
3.7 H opyavikr] évwor 2-e€ev-1-0An amovtdtol o€
@POLTA KoL AXYAVIKA, OTIWG TO TOPTOKAAL, TO PHAO,
T0 TPAcLVO To AL, 1) Topata kTA. H évwon autr:

a. éxel poprakd tomo CgH,O

B. éxer poprokd tomo CqHy,0

Y. eivon kopeopévn évewon

8. eivou toopeprig pe v 2-e€avoin

No artroloyrioete v emloyn cog.

3.8 To 1-oxTévio éxeL poplakd TOTO:

L. C8H16 B C8H18
Y. C8H14 5. C8H20

3.9 H évwor pe tnv ovopaocio
2,3-dpeBuvro-2-foutavorn
elvo:
. KOpeGEVT) povoaBevig alkoOA).
B. aixavio pe Srakdadiopévn avBpakikr oAvoi-
da.
v. oAdeddn.

8. xetovn.
3.10 O poprokdg TOTOG TOL 2-peBuAo-1-fouTéviov
elva:

. C4H8
y. CsHg

B. CsHyy

3.11 To mpomevikd oED:

. éxel poprakd tomo C3H,O,.
. QVKELOoTA KOPETHEVA LOoVOKopPOELALKE OEEaL.
. dwabétel éva TpUTAO deopd oTO POPLO TOL.

o< ™ R

. éxeL Tov 8o poprokd TOMO pHe TNV EvVwoT
2-TLPOTTAVOAT).

3.12 H yoapoktnpiotikr] popwdid tov Pouvtdpov
opeileton oe évar opyavikd o€L pe to dvopa foutu-
pLc6 oEL tov omoiov 1) ovopacio katd IUPAC eiva
Boutowvikd o&0. Tlolog 0 popLakdg Tov THIOG;

o. C4H802 B C5H1002
'y. C4H100 5. C5H12O



74

Kepalaio 3 - Ovoparodoyia Opyavikdv Evdoewy

3.13 Ilowx 1 ovopacio TNng évwong pe CUVTOKTLKO
TOTO:!

?H
(|:H2 _(|:_CH2 _CH2 _(l:HZ
CH; CH; CH;,

o. 2-peBuio-2-mevTavorn.
B. 3-peBvro-3-emTavodn.
v 1,2,5-tpyeburo-2-foutavodn.
8. 1,2,5-tpyeburo-2-mevtavorn.

3.14 Ailvovtou oL TopokATe® GLVTAKTIKOL TOTTOL 4 Ho-
piwv Tov tomov C4Hg:

H H
H—(ll—H H
C=C——C—H H—C=C——~C—H

H H
H—é—H H—é—H
H—C—— C——c—n
H—(lj—H H H—é—H ILI

p'l H

® @

ITolog 1} oLOL AT TOVG TAPATAVE GUVTUKTLIKOVG TV-
TTOVG AVTLOTOLYOVV 6T0 2-pebuAompornévio;

B. Ou1,3 ko 4.

5. O12 xar 4.

o. Movo o 2.
y. Ouvlxon 2.

3.15 To 20 pélog NG oelpig TV AAKEVIOV OVOHA-
Cetow:

a. obévio.
Y. 2-mpomévio.

B. mpomévio.
8. aubivio.

3.16 To KOWVO YOPOAKTNPLOTIKO TWV EVOCEWV,

i. 2,2-SpeBviofouvtavio
ii. 4-xAwpo-2-mevtivio
iii. 2-peBvloPfouvtavio
iv. 2-mevtévio

elvou OtU:

o. mepLExovv OAeg drokAaddoelg ot avBpokt-
KéG TOVG ahvoidec.

B. eivor vdpoyovavBpakeg.

Y. mepiéxouvv Tov idto apBpd atopwv C.

8. elval amhddg OAeg opyovikég eVOTELS.

3.17 No avTIOTOLYNCETE TX OVOUATA TWV EVOCEDY
g othAng I pe Toug poprokotg ooV TNG OTHANG
II.

I II
1. TPOTTEVIO a. C4Hg
2. oubivio B. CsHy,
3. 2-Poutivio Y- C,H,
4. dpeBvrompomavio d. C3Hg
5. pebvAompomnévio €. CyHg
6. oBavio oT. C4Hg

3.18 No xopakTnplotodV oL TPOTACELS TTOV OKO-
AovBolv wg cwoTég 1) AavBaopéveg.

a. Hxdpia avBpaxikn advoida eivar i) peyohOte-
pn ovvexng avBpakikn alvcida oe éva opya-
VIKO HOPLO, T OTTOLX TTEPLEXEL TIG TEPLOCOTEPES
XOLPOAKTPLOTIKEG OUASEG KAl TOVG TTEPLoGOTE-
poug moAhamAoig (Sutholg ko TpLTAoic) de-
opoUC.

B. Aev vmapyel évwon mov va ovopdleton abo-
vovr).

y. H évwon CH,=CHCH,OH ovop&eton
1-BouTev-3-0An.

8. Aev vmapyel évwon pe ovopacia 1-fovtavovn.

e. To yAwpogoppio pe tomo CHCl3, ovopdleta
emionpa TpLyAwpopedavio.

ot. H xat& IUPAC ovopoacia tov o€kotd oféog,
CH3COOH, eivou peBovikd o€d

¢. 2uvnbwg n ovopaocio mov akolovbBeitar yix
Toug aBépeg eivau pe Péor ta adkOALX OV Ei-
vor ouvdepéva pe to éropo tov O Ko TV Ko-
TAANEN -1cog oubépacg.

n. H mpomavovn eivon axcdpectn évwon.

3.19 Noa avtiotonoete 10 k&be dvopa Tov vdpo-
yovavBpaka tng otning II pe to poplakd tomo otn
oA L, kaBdg kot pe tnv opdroyn oelpd ot 6THAN
I
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I II III
1| CHy | A| mpomévio i OAKAVIO
2| CHy | B oubdavio ii OAKEVLO
3| CH, |T oubévio iii aAkivio
4| CHy | A| mpomévio
5| CsHy | E abivio

3.20 No avtictolyroete ta cUVOETIKE TV OVOpO-
OLOV TWOV OPYOVIKDV EVOGEWV TNG TTPMOTNG GTHANG He
TIC TANPOPOpPieC OV TTEPLEYOVTOL OTT SeVTEPT) OTN-

AN

I II
. ev- o Kopeapévog
vdpoyovavOpoakag
2 -0\ B vdpoyovavlpakoag
aKkOpPEGTOG
3. -v- Y- vdpoyovavlpoakag

pe évav dumAo deopd

4 -10 8 2 aropa C avé popro
5. -ovLo €. oeopeaTn EVCAT 1
évoy TPUTAO deopd
6. oub- oT. a\dehdn
¢ OKOPEST) £VWOT) e

évov SutAd deopd

3.21 No ypa@olOv oL OVOHOGIES TTOL AVTIGTOLXOVV
GTOUG TTOPUKATW CUVTAKTLKODG TUTOVG:

g
. CHg_CHz_CH_CH3
g
p. CH,=CH—CH—CH,—CHj;
3.22 No ypagel o poplokdg TOTOS, 0 GLVTUKTIKOG

TUTTOG KoL ) OVOpAGior TOL 200 HEAOLG TNG OHOAOYNG
OELPAG TWV AAKLVIOV.

3.23 No ypopolv ol cuVTaKTIKOL TOTTOL:

a. tou absviov ko

B. tov peBurompomeviov.

3.24 No yivel ovTloTOl IO TWV GLVTAKTIKOV TO-
WV TNG TPATNG GTHANG KAL TOU OVOHOTOG TNG EVW-
oG, OV QLTOG AVTLOTOLYEL Kot oL Ppioketar o
devtepn oThAN.

I II
CH;3CH, —C—CH,CHj3 2-ouBvdo-
1 | a. .
CH, 1-Boutévio
2.| CH,=CH—CH=CH, | p.| Xtepo-
oBévio
3. CH,=CH—Cl Y. | obavikod o€d
4. CH5CH,Cl 5.| Ounbud
abépog
&
5. CH;—C—OH g.| L3-Povta
[ dLévio
CH;
6.| CH,CH,CH=0 |or. | 2HEOvho-
2-TtpoTTavOAT
7.| CH3zCOCH,CH,CHj; C. | 2-mevtavovn
2-vdpotv-
8. CH;COOH n.| 7POTAVIKO
o€v
9. CH3;CH,0OCH,CHj; 0. | mpomavéin
OH oBavio

3.25 No ypopolOv oL GUVTOKTIKOL TOTTOL TV ToPaL-
KATW OPYOVIK®OV EVOCEWDV:

. dypeBvrompormdvio
. 2,2, 4-tppebvromevtavio
. 4-ouBvro-2,2,4-tpipebuiroe€dvio
. 1-iwdoPovtavio
. 2-Bpwpomporndvio
ot. 1,1,2-tpiylwpoaibivio

C. 2,3-Oyueburo-2-fouvtavorn

n. 1,3-Boutadiévio

0. 2,3-0yebvro-4-yAwpoPovtaviin
1. 4-e€eviko okd
0. TTPOTEVLKO 0ED

1. 3-Poutev-2-6vn

m Ol ™R

3.26 No avtiotoiynBoldv ta otoyeio tng oTrANg
I pe avta g II, pridyvovrag Cebyn YpPOHPAT®V-
opLOpdv:
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I II
1. | 2-peBvro-1-Pouvtavorn a. | CsHgO
2. 2-TLPOTTOVOAT B. | CeH;20
3. 1-fovtivio v.- | C4HgO
4. e€avan 6. | Cqi1Hyy
5. 4-mevTev-2-0vn) e. | CsH; 50
6. 3-pebuvio-1-Pfoutivio ot. | C3HgO
7. 3-Boutev-2-6An C. CsHg
8. | 2-peBuvro-2-mpomavoirn n. C4Hg
? 2,2,4-1’15}){1;%?;:)8‘@6(\&0 8.1 CqH1o0
10. 3-e€evikd 0D L. | C¢HypO,

3.27 ZnigavBpaxkikéc alvoideg wov akolovBovv, va
oA pwbovv ta dtopa H mov Aeimouvv ko v ovo-
HOGTOVV OL OPYOVLKEG EVAOOELG TTOV TTPOKVILTOLV.

cC—C—C
T 9
b 97§
Cc C
T
y. C—C—C—C—C=C
Blr Blr
8. C—C—C—C—C
of
e. C—C=C—C
T T
oT. C—(lf—(ll—C—C—C
Cl C

3.28 Ztic avBpoakikéc alvoideg wov akoiovBolv, va
oA pwbovv ta dtopo H ov Aeiouv kat va ovo-
RO TOUV Ol OPYAVIKEG EVOGELG TTOL TPOKVITTOLV.

o C—C—OH
p. C—COOH
y. C—C—C—CH=0
(l)H
b C—C—C—?—C
C
€ C—C—C—C—?—OH
C
oT. C—C—(ll—CH=O
Br
C C—?—C—ﬁ—c
C O

n. C=C—C—C—COOH
6. C—C—0—C—C
3.29 Xtic avBpoakikég alvoideg mov akolovBolv, va

oupAnpwbodv Ta dtopa H mov Aeiovv kot va ovo-
HOOTOUV OL OPYAVIKEG EVAOGELS TTOL TTPOKVITTOLV.

T
o C=C—C—C—C—Cl
c—C
_
p. C—C—G—C=C
0
y. C=C—C—C—CH=0
c—C

3.30 H xitpdAn eivou pia opyoviky évwor) e Loyv-
p1] HUpWALE Aepoviod ko vtk poProcikég LLOTNTES.
Xpnowomnoteiton oTnv apwpatomotic Kot 6T PLropn-
xavio tpogpipwv. H ovopasia tng katd IUPAC eivan
3,7-0eBvro-2,6-oxtadievain. Ilowog o cuvtokTiKdg
Tng tOmog;

3.31 No ovopaoToDV Ol TOPOKATK ECTEPES:

. CH3COOCH2CH3
B. CH;CH,COOCH,;

I ... Suvatodg Aiteg

3.32 H yepavioin eivon pioc akdpeotn adkoOAT, Tov
eKKpiveTo amd trn péllooa yiow va emonpovoidv
AovAovdia TAovGLa Ge VEKTAp.

H ovopaocio tng katd IUPAC eivor:
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3,7-diebuvho-2,6-oktadiev-1-0Ar).

ITotog 0 oLVTAKTIKOG TNG TVTOG;

2,3-SatBvro-2-Boutévio

e. 1-xAwpo-3-Poutévio

ot. 2,5-eEadié
3.33 Na dtopBwboidv T TuxOV A&BN 6TIG TOPAKATW * R Lerv}to
ovopacieg: C. 3-Poutavoin
, n. 3-mevtévio
a. 1-mtpormoavovn
B. 2-aubvroPovtdvio 0. pebvAroPovtavovn
Y. 4-mevtev-3-6vn L. 3-mevTiv-5-0An

Xnueia kai ... Tépara ...

« X1 CVVOpa PaVTaoiXG Kol OVEIPOD ... »

Kéuroro yAvkid Bpadi Tov 1855, eved Siéayile To Aovdivo 6ToV V™ 0pOPo eVOG LITTHAATOL AewPopeiov,
o veapog xnpikog Friedrich August Kekule astoxoprifnie.

«Apyioa v overpevopar», Sinynbnke apyotepa. «Atoua yépevav pmpog ora pdric pov. Avo pkpdrepe droua
evdvovtay yix v oxnpatioovy éve {evydpl, éva peyadvtepo aykdliale Svo puxpdrepa, éva akiéua peyadvtepo
OVYKPATOUCE TPia 1f Kot TECTEPQ LUKPOTEPQ, V) TO aUVOAo otpofililétay actapatnta o évav tAyyiddn yopo.
Eida mws ta peyalvrepa aropa oxynuanil{av alvoida, wapacipovrag ta pkpotepa miow tovs ... H pwvij tov
elompakropa e Evmvnoe, KAdmoy Péovvr ...»

‘Etol, 6° éva LoTopikd OveLpo YevvhONKe pia amd TLG Lo KATOITANKTIKEG LWOEEG TNG CVYXPOVIG ETTLOTHKNG,
oo évav Ponbo epevvntr) 610 epyaaTriplo Tov vosokopeiov tov Ay. BapbBolopaiov oto Aovdivo. H et-
KOVOL IOV PAVTACTNKE YO TIG OPYOVIKEG EVAOGELG OEV TV AITOALTA GWOTH, OAAR )TOY TOGO KOVT& GTNV
TPAYHATIKOTNTA, TTOL AKOUN Ko TOPa, 167 xpovia apydtepa, XprjoLUOTOLEITOL WG epyaieio TG Opyavikrg
Xnpetog.

Sta téhn tov 1855 o Kekule vréfade vroyngiotnta yia kabnyntig tng Xnueiag oto veosvotato IToAv-
texviko Ivatitodto tng Zupixng, arld amoppiebnke! Zta emdpeva dvo xpovia emeepydotnke Tig Aemtto-
HEPELEG TOL OVELPOL TOV YL TO « Y0P TWV ATOUWY» KaL £va XpOvo apyodtepa dnpocievce To KAAGGOLKO TOUV
apBpo «Ilepi TG cVOTAONG KAl TWV YNUIKOV EVIOTEWY Kotk TEPL TNG YHULKIG QUONS TOU dvOpaka» GTO YEPHOLVL-
k0 mepLodiko «Xpovika ths Xnpeiag». To apBpo €kove TATOYO KOl TOV £KOLVE VOV QIO TOVG PEYAADTEPOUG
Bewpnticovg Tng Xnpeiog.
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®UAAo Epyaciag 3.1
AvBpaxikn aAdvoida kot ovopatoloyia adkavioy.

A. Na onpewwoete v kOpLo avBpoiikr) odvcido oe 6Aeg TG avBpakikéc alvoideg mov akoAovBoiv.

i C—C—C—C—C ii. C—C—C—C—C iii. C—C—C=C—C
¢ E—c ¢
Cc C cC C C OH
iv. (ll—(ll \'A C—C—(ll—(ll—C Vi. C—C—(HZ—C—(ll
& ¢ =0
B. Noa ocvpmAnpoocete pe to dropo H mov Aelmouvv ko vt OVOPAGETE TIG TOUPOKATW KOPECUEVEG OPYOAVLKES
EVOOELG:
C C Br
i. C—C—C—é—C ii. C—C—?—(lj—C iii. C—C—?—(lj—C—Br
C C

I Noa yp&yete Tov poplokd 010 KBOG KoL TOV GUVTOKTLKO TOTO TOV EVOCEWV:
i. mpomavio
ii.  2,2,3-tpyebvromevavio
iii. 2-peBuio-2-yAwpoPovtdvio
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®UAAo Epyaciag 3.2
OVOpXTOAOYIO XKOPEGTMOV EVOCEWV.

Na ocvpnAnpooete pe oo dtopa H mov Aelmouvv kol v ypapete Tnv ovopocia Twv eVvOGE®V oL akoAovBoiv.
IToiol ot poprokol TomoL oe k&be mepintwon;

C
i C—C—C=C—C ii. C=C—C—(|:—C iii. C=C—C—C—C
Br
C C
iv. C—C—CZC—é—C V. CEC—C—&—C vii. C—C=C—C—C—C
Blr Cll
C
vii. C—(ll—CZC—C—C viii. C=C—C—(:D—C ix. C—$=C
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®UAAo Epyaciag 3.3
Ovopatoloyict dAKOOA®V.

Na cvpmAnpooete pe to aropo H mov Aeimouvv kot va ypaete tnv ovopaocio kabe piag amd Tig aAkodAeg mov
akoAovBovv. Ilotot ot popiakol TmoL Tovg;

C
i C—C—C—C—OH ii. C—C—C—é—C iii. C=C—C—C—C
OH OH
C C Cl
iv. C—?—C=C—(|I—C V. C=C—C—é—C vi. C—CEC—C—?—(lj
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®UAAo Epyaciag 3.4

Ovopoatoloyior xAdeddDV, kKeETOVOV ko kapBoELALK®V 0EEwV.

Na ypdete TOUg GUVTAKTLKOUE TOTTOVG YLOL TLG TTXPOKATW OPYOVIKEG EVOOELG:

1.

10.

peBavéin
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®UAAo Epyaciag 3.5

Ovopatodoyio opyavikaVv evocoewv L

Na ypaete tnv ovopoaoia kdbe piog amd Tig opyovikés evioelg Tov akoAovboiv.

1. CH3_CH2_CH3 2. CH?,_CH2_CH:CH2 3. CHg_CEC_CHg,
4. CHy—CH,—CH—CH, 5. CHyCHCH,CHCH, CHy 6. CHyCH,CHCH,
CHs CH; Br OH
CH; CHy cl
7. (EH—?H 8. CH3CHCH2(|:=CH2 9. CH3$H—O—CH3
CH; CHs CH,CH, CHs
10. CH;CH=CHCHj 11. CH;CH,C=CH 12. CH;0H
13. HCH=0 14. CH4CH,CH,CH=0 15. HCOOH
16. CH;—C—CH,CH,CHj, 17. CH,=CHCOOH 18. CH;CH,COOCHS;
19, CH=C—CH—CH, —CH,—CH—CH,0H 20, CH=C—CH—CH=0

CH; CHj CH,
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®UAAo Epyaciag 3.6
Ovopatoloyic opyavik®v evooewv IL

Na ypdete TOUg GUVTAKTLKOUE TOTTOVG YLOL TLG TTXPOKATW OPYOVIKEG EVOOELG:

1. mpomdvio 2. peBuiofovtavio 3. 2,3-SipebBvrofouvtivio
. 4 . z_pgeuxo_él_ﬁpwpoegawo e 5 . 1_BOUTEWO ...................... 6 . z_ﬁomsvw ................
. 7 . Z-BOUTWLO P 8 . 1-BOUTLWO ...................... 9 . ﬂponavmog psevxmmpag .
. 1 0 . pee(xvoxn ....................... 11 peeavaxn ....................... | 2 . pseowmoogv ..............
. 1 3 . z-mwavovn .................... 14 Z-BOUT Owoxn .................... | 5 . BOUTOW a}\n ................
P R
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Amavtioelg - Aboelg otig Epwtnoeig - Acknoelg - NpofAnpoata

KepdAowo 3
31 B 324 1-a,2-¢,3-B,4-1,5-01,6-0,7-C,8-y,9-9, 10-7
3.2 0 ?HS
33 a 3.25 . CH,—C—CH,
34 a éHg
33y CH, CH,
:: E B. CH3—¢—CHZ—éH—CH3
3.8 a CH,
3.9 a (B CHs
310 B ¥. CH3—(|Z—CHZ—(|2—CHZ—CH3
311 a CH, CH,—CH,
312 a
3.13 B 8. CH,—CH,—CH,—CH,
3.14 § Br
S B e CH,—CH—CH,
3.16 & a @l
317 1-8, 2-y, 3-a, 4-B, 5-0T, 6-¢. I I
ot. CH—CH,
318 a. 3, B.3, y.A, 8.3, .3, ot A, T A, N A |
319 A-2-ii, B-4-i, T-1-ii, A-5-i, E-3-iii cl
3.20 1-¢, 2-ot, 3-¢ 4-B, 5-a, 6-0 ?H
3.21 a. peBolofovtévio 2 CH3_C_(|:H_CHB
B. 3-peburo-1-mevrévio H,C CH,
3.22 C,H,, CH=C—CH,, mpomivio n. CH,=CH—CH=CH,
3.23 a. CH,=CH, cl CH,
B CH,—C=CH, 0. éHz—(le—CH—CHZO
CH, CH,

. CH,—CH=CH—CH,—CH,—COOH
w. CH,=CH—COOH
(0]
. CHZZCH—g—CH3
3.26 1-¢,2-01,3-1,4-B,5-a,6-(, 7-y,8-0,9-9, 10-1
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CH, H,C CH,—CH,
327 « CH,;—CH,—CH,—CH—CH,—CH,—CH, 3.29 a. CH,=C—CH—CH,—CH,—Cl
4-peBvroenTdvio 3-ouBvro-2-pebvro-5-yhwpo-1-wevtévio
CH, CH, HC O
. CH;—CH—CH—CH, B. CH,—CH,—CH—C—C=CH
2,3-0yeBvroPovtavio 4-peBodo-1-eE1v-3-6vn)
Hs CH,—CH,
y. CH,—CH,—CH—CH,—C=CH v, CH=C—CH—CH,—CH=0
S 3-oBvAo-4-evTIvaAn
Br Br
5. éHz—CHZ—CHZ—CHz—éHZ ?Hs H, ‘|3Hs "
1,5 SLBHizpog::awo 430 H3C/C%I(;I/C\I€IZ/C§I(;I/C§O
e CH;—CH,—C=C—CH, 3.31 a. afavikdg cbvieotépag
2,3-dipebuvro-2-mevtévio B. mpomavikdg pedLAesTEpog
CH, CH, Y. HeBaVIKOG LoOTPOTLAECTEPOG
ot. CH3—C$1—EE3—CHZ—CH—CH3 o
3.32 CH,—C=CH—CH,—CH,—C=CH—CH,
2,3,5-tpedudo-2-yAwpoe€dvio éHs C|:H3
328 o CH,;—CH,—OH 3.33  a. 2-mpomavovn
ouBorvon B. 3-pebvromevtédvio
B. CH,—COOH Y. 1-mevtev-3-6vn)
aBavic ofh 8. 3,4-Oupeburo-3-e€évio
y.  CH,—CH,—CH,—CH=0 €. 4-yAwpo-1-foutévio
Bovravén ot. 1,4-eEadiévio
o €. 2-Boutavorn
| n. 2-meVTéVLo
8. CH,—CH,—CH,—C—CH,
éH3 0. peBulofouvtavovn
2-peBuvro-2-mevtavorn - Zmeviy-1-h)
OH
€. CHS—CHZ—CHZ—CHZ—éH—CH3
2-g€avoin
Br
oT. CH3—CHZ—éH—CH:O
2-Bpwpofovtaviin
CH, 0
C. CHS—CH—CHZ—Cl—CH3
4-peBudo-2-mevTavovn
n. CH=C—CH,—CH,—COOH
4-mtevTvikd o0
6. CH,—CH,—O0—CH,—CH,

SrouBvAoubépog
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Anavtnoelg - Aboelg ota POAAx Epyaciog

®OAMo Epyaoiag 3.1

5 4 3 2 1 6 5 4 3
A. i C—=C—=C—=C=C i, C—=C=C=—
&
1 4
5 4 3 2 1 (‘:2 (‘:3
iii. C—C—C=C—C iv. C—C
& & ¢
Cc C C4
5 4 |3 2 (I3
A% C=C—=C—=C=C vi C—C—C—C—C
o
CH,
B. i CH,—CH,—CH,—CH—CH,
2-peBvlomevtavio
CH,
ii. CH,—CH,—CH—CH—CH,
o
2,3-dyeBvdomevavio
Br Br
. CHS—CHZ—CH—éH—(llHZ
o
1,2-81fpwpo-3-pebvromevtavio
I. M.T. 2.T.
i CH CH,—CH,—CH,
CH, CH,
ii. CH;  CH,—CH,—CH—C—CH,
l,
1
iii. C.H,Cl CH3—(|?—CH2—CH3
i,

KepdAowo 3

®OAMo Epyaociag 3.2

i

i.

iii.

iv.

Vi.

vii.

viii.

ix.

CH,—CH,—CH=CH—CH,
2-TeVTEVLO
M.T.: C,H,,

CH,
CH,=CH—CH,—CH—CH;,
4-peBulo-1-evrévio
M.T.: C;H,,

CH=C—CH,—CH—CH;,
Be
4-Bpwpo-1-mevtivio
M.T.: CsH,Br
CH,
CHS—CHZ—CHZCH—(liH—CH3
2-peBuro-3-e€évio
M.T.: C,H,,
CH,
CH=C—CH,—CH—CH,
4-peBulo-1-mevrivio
M.T.: CiHy,
CH;—C=C—CH,—CH—CH,
E!r Cll
5-Bpwpo-6-yAwpo-2-e€ivio
M.T.: C,H,CIBr
CH;—CH—CH=CH—CH—CH,
ex, &a,
2,5-Opebuvro-3-e€évio
M.T.: CgHy,
CH,
CH,=CH—CH,—C—CHj,
L,
4,4-dyeBuro-1-mevTévio
M.T. CH,,
CH;—C=CH,
&,

pebvrompomévio
M.T.: C,H,
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®OAMMo Epyaoiag 3.3 ®OAMMo Epyaciag 3.4
i,  CH,—CH,—CH,—CH,—OH H
1-Bovtavorn 1. H—é:o
M.T.: C,H,,0
i
$H3 2. CH,—C—CH,
ii.  CH,—CH,—CH,—C—CH,
I CHj
or H,— CH,—CH—CH=
2-peBulo-2-evTavorn 3. CH,—CH,—CH—CH=0
M.T.: CH,,0 ﬁ
iii.  CH=C—CH,~CH—CH, 4. CH,—CH—C—CH,
U CH,
4-mevriv-2-6An 5. CH=C—CH,—CH=0
M.T.: C;HgO
i I
8 6. CH,—C—CH,—C—CH,
iv. CH3—$H—CH=CH—CH—CH3 B
OH
5-11600M0-3-eEev-2-6A1 7. CH,—CH,—C=C—CH—CH=0
MT.: C,H,,0 CH,—CH,
CH, (l? Cll
v. CH2=CH—(|IH—CH—CH3 8. CHEC—CHZ—C—$—CI
OH Cl
4-peBudo-1-mevtev-3-0An o
M.T.: CH,,0 I
9. CH,—C—O—H
Cl _
| 10. CH=C—CH—COOH
vi. CH,—C=C—CH,—CH—CH, I
| CH,
OH

1-xAwpo-4-e€1v-2-0An
M.T.: C,H,0Cl
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®OAMo Epyaoiag 3.5

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

TPOTAVIO

1-Boutévio

2-Povutivio
2-peBudoPovtévio
4-Bpwpo-2-peBuroetdvio
2-Boutavoin
2,3-8peburoPovtavio
2-oBvro-4-yAwpo-1-mevTévio
LoomponmvlopeBurabépoag
2-Poutévio

1-Boutivio

pebovorn

peBavahn

Bovtavain

pebavikd oo

2-{evTavovn

TPOTEVIKO 0ED
mpomavikdg pebuleotépag
2,5-8peBuro-6-emTiv-1-6An

2-peBuro-3-PovTivain

®OAMo Epyaciag 3.6
1. CH,—CH,—CH,

2. CH,~CH,—CH—CH,
CH,

3. CH,—CH—CH—CH,
CH, CH,

4. CH,—CH,—CH—CH,~CH—CH,
Br CH,

5. CH,—CH,—CH=CH,
6. CH,—CH=CH—CH,
7. CH,—C=C—CH,

8. CH,—CH,—C=CH

[l
9. CH,—CH,—C—0—CH,

H
10. H—é—O—H
H
O
11. H—E—H
O
12. H—E—O—H
(¢}

[l
13. CH,—C—CH,—CH,—CH,

OH
14. CH,—CH—CH,—CH,
15. CH,—CH,—CH,—CH=0
16. CH,=CH—COOH

OH CH,
17. CH,—CH—C=CH

CH,

18. CH,—O—CH—CH,

19, CH,—CH—CH,—C=CH,
cl CH,—CH,

(l)H
20. CH3—$—CH2—CH2—$H—CECH
CH, CH,






MeBavoAn

CH,O
O—H
H— C—H
H
CH;0H
»l
)
. »
H
o~
C ..
H \"’H
H
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KegpaAawo 4

loopépeia Opyavikwy Evwaoswv

4.1 |oOMEPELX - ZUVTOKTLKI) LOOMEPELD.

To Qouwvopevo NG LoOPEPELOG eRPavileTal TOAD GLYXVA OTLG OPYUVLKEG EVACELS,
LTTAPYOLV OPUWG KO TTEPUTTMOCELG LOOUEPELXG OE AVOPYOUVES EVIOGELS.

Ioopépera eivar To Qovopevo Kot To omoio 800 1} TEPLEGATEPEG EVOTELG e
Tov 10 poprakd TOTO ExoLV SLoPopés oTLg LOLOTNTEG TOVG (PLOLKES KO/T) XN-
Hikég). Autd ogeidetat, 0T SLOPOPETIKT] SIATOEN TOV ATORWY GTO XDPO.

Ztnv opyovikr] xnpeio cuxva 800 1) TepLlocOTEPES SLOPOPETIKES EVOTELS (He dtox-
popeTikég W310tnTeg) drabétouv Tov idLo poprakd tomo. H e€fynon mov divetan
elvar 0TL oL opyavikég avTég evioelg dtabétovv SlapopeTikd cUVTAKTIKO TUTO.
To @auvopevo avtd ovopdletarl cuvtaktiky woopépeo. Etou:

YUVTUKTIKT] LOOHEPELX ELVOL TO PALVOHEVO KATA TO 070i0 VO 1) TEPLOTOTEPEG
EVAOCELG HE TOV (810 poplakd TOTO £X0UV SLXPOPETIKODG GLVTAKTLKOVG TOTTOVG
(koL eOpéveG SLaPOPETLKEG PLOLKEG KO/ XNHULKES LOLOTNTEG).

Yrhpyxouv OH®G TEPLTTOGELS, OTTOL dVO 1] KoL TEPLECOTEPEG EVIOTELS HE TOV {810
CUVTOKTIKO TOTO VO TAPOLGLALOLY SLPOPEG OTIG PUOLKEG KOl GTIG XNILIKEG TOVG
110N Teg (o€ peydho 1) oe pikpotepo Poabpod) ko o ovopevo awtd yio va e€n-
ynOet amartel To otepeoynpkd too. To pouvopevo katé to omoio dvo 1) ko me-
PLOGOTEPEG OPYOVIKES eVOTELS dlaBéTouv TOV {810 HopLarkd KoL GUVTOKTIKO, Oh-
A SLapopeTiicég LLOTNTEG, AOYW SLoupOPETLKOD OTEPEOYTILLKOD TOTTOV, OVOu&LeTorL
OTEPEOICOHEPELLL.

Y10 kepahato avtd B aoyoAnBovpe POVo e TN GLVTAKTIKT LWoopEpeLa (aTnV op-
yoviky xnpeio) n omoio Stakpiveto:
+ OTNV Woopépela axAvoidog,
« oTnV Wopépela BEong wg mPog Tov TOANTAS deopd (SuTAd 1 TpLTAd) 1 1)
XOPOKTNPLOTIKT] Opddo

+ KOL OTNV LOOPEPELX OHOAOYNG OELPAG.
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4.2 loopépela aAvoidag.

Ioopépera alvoidog ovopdletal éva e160G CUVTAKTIKNG LOOHEPELXG, TTOV OPE(-
Aeto 6to dropopeTikd TpoHTO 6OVdeoN S (SLdta€ng) twv atopwy dvBpaka (C)
OTO HOPLX TWV LOOPEPDOV EVOCTEWDV.

To eidog Tng toopépelag avtng epPovileTon Gorv Hovodikd 100G GUVTAKTIKTG LGO-
HEPELOG OTA AAKAVLE, TL.X. 6TO Hoplako tOmo, C4Hyy, avtiotoryodv dvo cuvtakTi-
K@ Loopept) aAlvoidag:

gn
CH3_CH2_CH2_CH3 CHg_CH_CHg,
Boutavio pebvlompomavio

Emiong, oto poprokd tOmo CsHys, avtiotoryovv 3 cuvtaktikd toopept] alvoidag:

CH;
CH,CH,CH,CH,CHj CH,CHCH,CH; CH3—(|?—CH3
&y CHy
TEVTAVLO pebvdoPouvtévio  debBvrompomdvio

Evpeon woopepodv advoidag. AxorovBovpe ovvrwg tnv e&ng diadikacio: I'pa-
(QOoULpE OAOVG TOLG SLVATOVG TPOTTOULG JLE TOVG 0TToLoVG eivat Suvatdy v cuvdeBovy
ta ropa C petakd tovg. T To okomd awtd:

a. Tphypovpe 6 o ta Srobéopo dropa C (evopéva petad Toug pe arAovg de-
opo¥g) O€ HLa GELPAL.

B. Ipagpovpe madt 6o ta Srabéoipo dtopa C oe P oelpd, eKToOG amd €var Tov
to tomobeTovpe cav StakAddworn oe OAeg Tig duvatég Béoelg, woTe va mtpo-
KOYouV SLopopeETLKES EVAOTELG.

y. Ipapovpe ol 6Aa ta Swbécipa dropa C oe pia oelpd, ekTog atd dvo,
710V To ToTtoBeTovpe cav Starkhaddoelg e T poper abviiov (CH;CH, —) 1
dv0 peBulinv, e OAeg Tig Suvatéc Béoelc, MOTE VO TTPOKOYOUV SLOUPOPETLKEG
dratdelg KTA.

8. SvpmAnpovoupe pe ta dropo H mov Aetmmovv ko ovopdloupe.

Ortav yphpovpe ToUg Totportdved cuvdvaopog dev mpémel va Eeyviye Otu:
« Aev eivon vontr) StoakAddworn adkOAo (t.xy —CHjz, —CH,CHj3 kTA.) o€ axpaio
atopo C.
« H peyoddtepn avBpakikn advcida mpémel va ypapetal opllovTia.
o X o oavBpoakikn advoido ol ouppeTplicég Bécelg elval oo TIEG PETAED TOUG,
7.X. oL dV0 TMOPAKATW GUVTOKTLKOL TOTTOL TTAPLoTAVOLV TNV Sl évwon
(2-peBvrofoutdvio) Ko OxL SLAPOPETIKES EVHOTELG:
1 2 3 4 4 3 2 1
CH3(|3HCH2CH3 CH3CH2C|IHCH3
MopoPiocon tov mapormdve Koavovey odnyel Guxva oTNV avaypogr| TeplocoTe-
PWV LGOPEPDY atd 6wV LILEPYXOLY. OHWG AV OVOPUACOLHE T LOOPEPT OL idLoL
ovvtaktikoi TOmol Oa evromiotovv yioti B éxovv tnv idla ovopaoic.

Inpewwote  60tL oto  di-
pebvromponévio  ta  Svo
—CH; dev  pmopodv  va
eivar oe GAleg Oéoeg ko
yloe To Adyo auvtd avti yu
2,2-8eBvrompontavio  pro-
pel va OvopaoTel KOl G
SeBvrompomnivio.

O apbpég Twv LoopEPDOV
alvoidag  av€dvetor  oh-
potwdng pe avéneon  tov
aplBpod TV aTOHWV  Gv-
Opaka, my. TO LOOpEPN He
popakd tomo CsHyy eivon 5,
pe poprakd tomo CyoHy, eivar
336.319, eve pe poplakd TOTO
C,Hg, eivon  meplocdtepa
amd 6-10" wopepn ().

CH,

C,H,

C;Hg

C4H,

CsHyy

0 O U1 W IN P ==

C8H18
C9H20
C10H22

C20H42
C100H202

N W =
(SRS,

336.319
= 6-10%
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H 1-npomavodrn éxel onpeio
Bpaocpod 97°C ko o€eldod-
VETOIL TLPOG  TPOTTAVEAN 1)
TPOG TPOTOVIKO OED, €V
N 2-mpomavOAn €xeL ompeio
Bpaopod 82,5°C kot 0&eldod-
VETOL TLPOG TTPOTTAVOVT).

To cuvtakTikd Lloopept] TopoLoLdlovy oNHAVTLKEG SLpopég o€ OpPLOpEVEG LOLOTN-
TEG TOUG, KUPLWG OTLC PUOLKEG (AANL KO OTLG XTHLKEG), TT.X. OLOUPOPETIKA onpeia
Bpoopot ko onpeio TENG KTA.

4.3 loopépela B<ong.

Ioopépera Oé¢ong ovopdletar £vor 180G CUVTAKTIKAG LOOHEPELRG TTOL OPeile-
TaL o1n dtapopetikt] Béon pog xopakTnploTikig opadag 1 evog ToAAXTAOD
deGOD GTO HOPLOL TV LEOHEPDV EVOTEDV.

lNo mapaderypa otov tomo C3HgO avtiotoryodv 2 kopeopéveg povosbeveic ah-

KOOAeG (kau évag Kopeopévog povoalbépag, Omwg o dobpe TN cLVEXELR) HE TOVG
e€Ng oLVTAKTIKOVG TOTTOVG:

?H ?H
CH,—CH,—CH, CH;—CH—CHj
1-mpomavoAn 2-mpomavoAn

Emniong, otov poprakd tomo C4Hg avtiotoryovv dbo oopepr} Béong wg mpog tov
SutA6 deopd:
CH;—CH,—CH=CH, CH;—CH=CH—CHj;

1-Boutévio 2-Boutévio

4.4 loopépela opOAOYNG OELPAC.

Ioopéperar opOAOYNG GEIPAG OVOPALETOL EVO €180G CUVTOKTIKNG LOOHEPELOG
TTOL EPPAVILOLY EVOGELG TTOL AVIKOLY e dLaPOPETLKEG OPOAOYEG CELPEG.

Ogeihetal 0N SLupopeTLKy) XOPAKTNPLOTIKT] OPASO TTOL TTEPLEXOLV GTO HOPLO TOVG
OL LOOpEPELG EVAOGELS (KaL TOL AVAKOLY G SLaPopeTIkEG OpLOAOYES oeLpég). Xapa-
KTNPLOTIKES TTEPUTTAOOCELS LOOHEPELAS OPOAOYNG TELPAG arroTeAOVY oL €Ng:

1. Alxivia - adkadiévia, pe yevikd poplokd tomo C Hy, 5 (v 2 2 yix ta
oAkivio kot v 2 3 yux ta adkadiévia). ILy. otov tomo C3Hy avtiotoryobv
gval aAkivio Kot éva aAKadLévio:

CH;—C=CH CH,=C=CH,

TPOTTiVIO TPOTASLEVLO

2. AAxodAeg (kopeopéveg povooBeveig) - onbépeg (kopeopévol povoatBépeg),
pe tov idto yevikod poprakod tomo, C,Hy, 20 (v 2 1 yia Tig ahkodAeg, v = 2
ytoe toug oubépeg). ILy. otov tOmo CoHgO avrtiotoiyodv pio adkooAn kot
évag oubépag:

CH;—CH,—OH CH3—O0—CHj
oBavorn SipeBuianbépog

3. AA8eddeg (kopeopéveg povooheveic) - ketdveg (kopeopéveg povooheveic),
pe tov {810 yevikd popraxd tomo, C,Hy,0 (v > 1 yio tig aldeldeg, v > 3
yia g xetoveg). ILy. otov Tomo C3HgO avtiotoyobv pio aldeddn ko pia
KeTOVN:

i
CH3;—CH,—CH=0 CH;—C—CH;

TPOTTAVAAT) TPOTTAVOVT] 1} AKETOVT)
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4. O&éa (xopeopévo povokapPolurikd) - eatépeg (td Kopeopéva povokap-
Bo&uAikd o€éa koL kopeapéveg povooBevelc dAKOOAES), HE YEVIKO HOPLOKO
tomo, C,H,,05 (v 2 1 yia T 0€éa, v = 2 yux Toug eotépeg). T mapadery-
pHa oTo poplakd tomo C,H4O, avticTtouyodv éva oD kot évag e Tépag:

(o)
| |
CH;—C—O—H H—C—O—CH;
aBovikd o€d pebovicdg pebuieatépag

4.5 TMwg Bpiokovpe OAa TOL AKUKAC CUVTOKTIKA LOOUEPN.

H Swadikacio mov akolovBodpe yio tnv ebpeot OAwV TV (SLopopeTikdV peToEhd
TOUG) GUVTOKTIKOV TUT®V, OV AVTLGTOLXOUV o€ 0opéVO poplokd TOTO elvol 1)

e€ng:

Brpa 1o Amd tov doopévo poplokd TOTO PPIoKOLpE TPOTA TOV YEVIKO HO-
prokd tomo (T.M.T.) kot xatdmy v opdAoyn GeLpd 6TV omoix
avtiototyel o I'.M.T.

Sy mepintwon mov o I'M.T. avtiotoiyel oe dVo opdAoyeg oel-
pég (loopépeta opdAoYNG oeLpdG) epappolovpe ta emdpeva Pripota
otnv K&Oe pia opodAoyn oelpd EexwPLOTAL.

Brjpa 20:  Bpiokoupe 6ha to toopepr] advoidog (evotnta 4.2).

Brjpa 30:  TomoBetolpe Tar XapakTnploTik® (XopoKTnpLoTikéG Opadeg Kot
TOAATTAOVG decpo0g) o OAeg Tig duvartég Béoelg, oe kK&be Loope-
pég alvoidag, Hwote va TPoKDYOLV SLOPOPETLIKA LGOUEPT).

Brua 40:  SvpmAnpovouvpe ta &ropo H mov Aeimouv ko ovopdlovpe Ao ta
OUVTOKTLIKX LGOHEPT).

[ Egoappoyn 4.1 ]

[Iooeg kot moleg kopecpéveg povoobeveig adkoodAeg pokdITTOLY QO TNV avBpor-
Kikr) odvoida C—C—C—C;

Adbon
O alkooAeg dwxbétovy To —OH wg yapakTtnplotikn opdda, mov praivel oTig
e€ng Béoes:
OH OH
C—C—C—(lj C—C—é—C
SvpmAnpovovtoag pe To aropo H mov Aetmovv mpokdmtouy ot e€ng 2 alkoOAeg:
OH OH
CH3—CH2—CH2—(|ZH2 CH3—CH2—éH—CH3
1-BouTavorn 2-Boutavodn

IIpocoxn: H eicaywyn g xapaktnplotikig opadag oe cuppetpikn Oéon avri-
oToLyel 6TOV i810 CUVTAKTIKO TOTO KOl ETOUEVWS GTO (010 Loopepég:
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OH OH OH OH
4 3 2 |1 [1 2 3 4 4 3 |2 1 1 ]2 3 4
c—C—C—C c—C—C—C c—Cc—C—C c—C—C—C
1-Boutavorn 1-Boutavorn 2-fovtavodn 2-foutavodn
[ Egappoyn 4.2 ]

Na BpeBodv o uvTakTikd LoopEPT) TOL 30V PHEAOVLS TV XAKEVIWV.
Adbon

To adkévia éxovv yeviko poprakd tomo C,Hy, (v € N, v > 2). To mpodTo pélog
TV alkeviov avtiotolxel 6to v = 2 dnhadn éxel poplakd tomo CoHy emopéveg
TO Tpito PEAOG TV oAKeViwY avTioToL el 6To v =4 dnAadn éxel popiokd TOTTO
C4Hg. Ta cuvtoakTikd toopepn eivo:

1. CH3—CH,—CH=CH,; 1-Boutévio
2. CH3—CH=CH—CH; 2-foutévio

3. CH3—$=CH2 pebvlompomévio
CH;
[ Egpappoyn 4.3 ]
Noa BpeBobv Ao Tar GUVTAKTIKA LGOUEPT] TTOV AVTLOTOLYOVV GTOV HOPLOKO TOTTO
C4Hy.
Adbon

O popraxog tomog C4Hg avtiotoiyel otov yevikd popiakd tomo C Hy, 5 omdte
1 évewon elvor 1 adkivio 1) adkadiévio.

Me téooepa dropa dvBpaka £xovpe dvo avBpakikég advoideg, Omwg 1101 €xovpe

ovapEpeL:
I. C—C—C—-C II. C—C—C
&

Alxivia:

CH=C—CH,—CHj CH;—C=C—CHj

1-Boutivio 2-Bourtivio
Alxadiévia:
CH,=C=CH—CHj4 CH,=CH—CH=CH,
1,2-Bovtadiévio 1,3-Bouvtadiévio

IMopatnpodpe 6Tt pe Tnv avBparkikr] advcida IT dev vapyel Loopepég.
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Avpeva Mapadeiypota

[ Mopaderypa 4.1 ]

No BpeBoiv kot vor ovopaGTOUV OAX T AKUKAX KOPETHEVAL LOOLEPT] TTOV AVTLOTOL-
xo0OV otov poplakd tomo CgHyy.
Adon

O popuakdg tOmog CgHyy avtiotoryel oto yevikd poprokd tomo C,Hyyyn (v = 6),
OV awvTloToLyel o€ alkbvia. Eppaviletal, emopévmg, HOvo Loopépela aAvoidag.
Ta ¢€1L dtopa C Sratiooovton pe Tovg e€ng TPOTOUGS:

G g
CH,CH,CH,CH,CH,CH;  CH;CHCH,CH,CH;  CH;CH,CHCH,CH;
eavio 2-peBviomevtavio 3-peBvAomevtavio
G
CH; —C—CH,—CHy CH;—CH—CH—CH,
CHj, CH; CHj
2,2-8ipeBviofoutévio 2,3-debvroPoutdvio
[ Mop&derypa 4.2 ]

Na Bpefodv ko vo ovopaotodv Toe adkévia Tov avtiotoryovv otov tumo CyHg.

Adbon
Ot duvartég avBpakikég advoideg kot oL duvartég Béoelg yia To SuTAd deopd eiva
ot e€nc:
L cfcfc—c II. Cf(lj—c
C

IIpoxvmTovy €Tl Tox €€NG 3 aAKEVLOL:

(1) CH,=CH—CH,—CHjs (2) CH3—CH=CH—CHj,4
1-Boutévio 2-Boutévio

(3) CH2=(|?—CH3
CH,4

2-peBuro-1-mpomévio
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Ytov popuoakd timo CsHg
avtiotoovv kat ta €€ng
aAkadiévia:

CH,—CH,—CH=C=CH,
1,2-mtevtodiévio
CH,—CH=CH—CH=CH,
1,3-mtevtadiévio
CH,=CH—CH,—CH=CH,
1,4-mtevtodiévio
CH,—CH=CH=CH—CH,
2,3-mevtadiévio

CH,
CH,—C=C=CH,
3-peboro-1,2-Bouvtadiévio

CH,
CH,=CH—C=CH,
2-peBoro-1,3-Bouvtadiévio

[ Mopaderypa 4.3 ]

Noa BpeBodv ko va ovopaoTobv O TaL AKUKAQ LGOHEPT] TTOL OVTLOTOLYOVV GTO
poprakd Tomo CsHyg.

Adbon

O poprakog TOmog avtiotolxel oto yevikod poplakod tomo C,Hy, mov pe ™ oepd
oL avTioToLyEel o adkévia, dnAadn vdpoyovavBpakeg pe éva dutAd deopd. O

Sduvartég avBpaxikéc alvoideg eivon 3:
I LIt ?
I. C—C—C—C—C II. C—(li—C—C III. C—(li—C
C C

Ye k&Be pio amd g avBpakikég arvoideg I xan II (otnv III dev pmopel var pret
ovBevd SimAog deopdc) falovpe éva SutAd deopd oe OAeg Tig Suvartég Béoelg:

(1) CH,=CH—CH,—CH,—CHj,

1-mtevtévio

(2) CH3—CH=CH—CH,—CHj
2-TEVTEVLO
(3) CH2=(|3—CH2—CH3 O) CH3—$=CH—CH3
CHj,4 CHj,

2-peBuvro-1-Poutévio 2-peBuvro-2-Poutévio

(5) CH2=CH—(|2—CH3
CH;
3-peBuro-1-Poutévio

YUVOALKA 5 GUVTOKTLKA LoOpEPT] AAKEVLAL.

[ Mopaderypoa 4.4 ]

Na BpeBodv kot va ovopastodv OA Toe dKLKA LOOHEPT] CCAKIVIAL TTOV KVTLOTOL-
xo0v 6To poplakd tomo CsHg.
Adbon
Ot dvvartég dwataéelg Tng avBpakiknig advoidag eival Tpelg, OTWG akpLPOg Kot
0TO TTpoTYyoLpeEVo Tapddetypa. Amd Tig 3 awtég alvoideg, 1 (II) dev pwopei va
odnynoetl oe adkivio. Amd Tig dAAeg 2 advoideg éxovpe Tig e€ng evdoelg:

g
CH;—CH—C=CH
3-peBuro-1-Boutivio

CH;—CH,—CH,—C=CH CH;—CH,—C=C—CH,

1-mtevtivio 2-TLEVTIVIO
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[ Mapaderypo 4.5 ]

Noa Bpebodv ko va ovopasTodv OAeg oL kopecpéveg HovooDevelg adkooleg mov
ovTioToLYoUv 610 poplakd tomo C4Hy (0.
Avon
Me 4 Gropo C éxovpe 2 avBpakikég alvoideg:
. C—C—C—C II. C—(ll—C
C

Ye koBéva amd to toopepry advoidog (I) kou (II) TomoBetobpe n yapaktnpLoTiKy
op&da (—OH) oe 6Aeg Tig duvartég Béoels:

OH OH
CH;—CH,—CH, —(|3H2 CH;—CH, —éH—CH3
1-Bovtavoin 2-Bouvtavorn
OH OH
CH; —CH—(|3H2 CH; —(ll—CH3
o o
2-peBudo-1-pomavorn 2-peBuro-2-mtpomovorn

Enpeiwon: Etov poprokd Tomo C4H;(O avtiotoryodv kat kopecpévol atbépeg mov
TPOKLITTOLY WG e€NG: Xe kabéva ard ta toopept] advoidag (I) ko (II) SixxdTovpe
v avBpaxikn ahvoida topepfariovtag éva dropo O oe OAeg Tig Suvatég Béoelg,
wote va oxnpatifovton SLupopeTiKd LoOpEpPT):

CHj;
|
CH3;CH,0CH,CH; CH3;0CH,CH,CHj; CH;—CH—O—CHj;
SouBvroubépag  peBvrompomviabépog LoompomviopeBuionbépag

[ Mop&derypa 4.6 ]

Na Bpeboiv kot va ovopasToOv OA Tor AKLUKAX KOPEGHEVA LGOHEPT] TTOV ALVTLGTOL-
X0o0V 610 poplakod tomo C4HgO.

Adbon

O poprakdg tomog C4HgO avtiotoryel oto yevikd poprakd tomo C,H,,0 (v = 4),
7oL avtiotolyet oe aldelideg i) ketdveg. Me Téooepa dtopa &vBpaxa éxovpe SVo
avBpaxikéc alvoideg, 6mmg HON éxovpe avopépel:
I. C—C—C—C II. C—(li—C
C

AASebdeg: Ye kabéva amd to ioopepr ahvsidog (I) xou () TomoBetodpe TN yo-
paxtnplotiky opddae —CH=O0 oce dAeg Tig duvarég Béoerg. Na onpeiwbel 6TL 1
—CH=0 praivet tdvta otnv dkpn g avlpakikig alvsidag kot o C tng opddog
éxeL apibpnon 1:
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g
CH;—CH,—CH,—CH=0 CH;—CH—CH=O0
Boutavain pebvAompomavain

Ketoveg: To yopoktnploTikd Twv KeTovav eivot o 0tL 1) StoBevrg opddo kop-
BoviAio cuvdéetal pe 2 &ropa dvBpaxo (aAkO ), dpo dev popel va eivor otnv
qxpn tng avbpaxikng alvsidog (Bo odnyovoe oe ahdeddeg). Emopéveg pe técoe-
po atopo dvBpako eppaviletal piot povo keTovn:

|
CH3 _C_CHZ _CH3
Boutavovn

H &AAn dibtakn g avBpoakikng alvoidoag dev propei v dwoet ketdvn (yratt;).

[ Mopaderypa 4.7 ]

Noa BpeBoiv kat vor oVOpaeTOOV OAX T AKUKAX KOPEGHEVA LOOLEPT] TTOV AVTLOTOL-
X00V 610 poplakod tomo CsHyO.

Adon
O popraxdg tomog CsHygO avtiotoiyel oe aldeddec ) ketdveg. Me 5 &topa C
éyoupe 3 avBpaxikég alvoideg. Haipvovrag 1déeg kot amd To Tponyotpevo Tapd-

detypar, £xoupe:

AASebdeg: e kabepia amd Tig Tpeig avOpakikég alvcideg TomobeTope T Yopor-
ktnpotikn opddoe —CH=O0 oce 6Aeg Tig Suvarég Béoeg:

CH;
CH3;—CH,—CH,—CH,—CH=0 CH3—CH2—(|ZH—CH=O
TEVTOVOAT 2-peBurofovtaviin
CH; CH;
CH3—éH—CH2—CH=O CH3—é—CH=O
3-peBvrofovtavain C|:H3
dpeBvrompomavain
Ketdveg: Me 5 dropa GvBpaxa eppavilovrar ol e€ng 3 keTdVeg:
CH;—CH,—CH, —g—CHrj CH;—CH, —g—CHz —CHj
2-TeVTOVOVT) 3-mevtovovn

|
CH3 _Cle_C_CHg
CH;
3-peBuro-2-Bouvtavovn
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[ Mopaderypa 4.8 ]

No BpeBolv kot va ovopaostovy OAa ta dkviha kopeopéva povokapBoEulikd oéa
7OV avTLieToLXoUV 6To poplakd thmo C4HgO,.

Adbon

O poprokog tomog C4HgO, avrtiotolyel oto yevikd popiakd tvmo C,H,, O,
(v = 4), mov avtiotolyel oe kopeopéva povokapPoluiikd oféa (koL ce eoTéPEG).
Me 4 dropa C éxovpe 2 avBpaxkikég alvoideg, 6mwg 1dn éxovpe avopépet. Tomo-
Betwvrtag v xapPfofvropdda, —COOH, ot 0Aeg Tig duvartég Bécelg, Exoupe:

g
CH;—CH,—CH,—COOH CH;—CH—COOH
Boutavikd o&D 2-peBudompomavikd o€d

Ipoocoyxn! Aev vrthpyet dAAo wopepés. Onwg éxel Hdn toviotel to kKapPoEvAlo
paivel oty Gkpn NG kOpLag avBpakikng alvcidag kol To dtopo avOpoaka Gup-
petéxel otnv opibunon wg 1.

Ynueiwon: XEtov mapamave poprokod tomo C4HgOy avticTolyodv ko ecTépeg.
Toe v avaypagn OAwv TV Loopep®dv eotépwv B amartnBdel eldikr) Texvik:
[IpohTa, ypdpovpe to 1o anhd kopeopévo povokapPotuiikd o€ (HCOOH) ko
otn Béon tov H tng —COOH tomofetodpe Toe vmwdAouto ekTdOG atd évor dtopa G-
Bpaxa mov Srabétouvpe, oe OAeg TIg Suvartég Sratdelg, OoTe Vo TPOoKLYOLY SLPo-
PETIKA GUVTAKTIKG LOOWEPT). 2TT) oLVEXELR, Ypdpovupe To emtdpevo od (CH3COOH)
Kot ToroBetovpe OAa Ta LITOAOLTY, £KTOG autd 2, Stabéaipa dtopa avBpaka, oxn-
potifovtag 6AoVG TOUG EGTEPEG KO TOL olBavikoD 0€E0G KTA.:

HCOOCH,CH,CH;  peBovikdg mpomudestépog
HCOOH
HCOO(llHCHg HeBaVIKOG LOOTPOTLUAECTEPOG
CH,

CH;COOH ——— CH3COOCH,CHj; ouBavikog albvlectépag

CH;CH,COOH ——— > CH3CH,COOCH; nponavikdg pebuvieatépog

[ Mopaderypoa 4.9 ]

Noa BpeBoiv katl vor ovopaGTOOV OAX T AKUKAX KOPETHEVAL LOOLEPT] TTOV AVTLOTOL-
xo0v otov tomo CsH{;OH.

Adbon

O tmog avtdg avtioTolyel oe Kopeopéveg povoobeveic adkodhec. Ot avBpakikég
aAvoideg ko ot Béoelg eloaywyng g —OH oe awtég eivou ot e€nc:
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® C
InpewdoTe 6TL oty avBpokci- |
) advoida (M) oL dhdeg Oé- I. C—C—C—C—C II. C—C—C—C . c—C—C
oelg eloaywyng g opddag | |
—OH eivan 1608bvaypeg, dn- C C

Aadn) Sev 0dnyovv ot Eexwpt-

o6 160peEpte, Enopévwg mpoxvntovy ot e€ng 8 oopepeic adkoOAes:

OH OH
(1) éHz—CHz—CHz—CHZ—CH3 ©) CH3—(|IH—CH2—CH2—CH3
1-mtevtavoin 2-TteVTOVOAN
OH OH
(3) CH3—CH2—(|ZH—CH2—CH3 (a) (|3H2—$H—CH2—CH3
3-mevTavOAn CH;

2-peBuro-1-Pouvtavorn

OH OH
(5) CH3—¢—CH2—CH3 (6) CH3—$H—(|JH—CH3
CH; CH;
2-peBuio-2-Boutavorn 3-peBuio-2-Boutovoirn
OH OH CH,
(™) CH3—(|ZH—CH2—éH2 CHZ—$—CH3
CHjs CHjs

3-peBuro-1-Pouvtavorn 2,2-Suebvro-1-mpomavon
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EpwTtnoelg - Aoknoelg - MpofAnuata

4.1 Avo 1) meplocdTEPEG EVHOTELG TAPOLGLALOLY TO
(POLVOHEVO TNG GUVTOKTIKNG LOOUEPELAG, OTAV £XOUV:

. dloupopeTikd poplokd TOTTO AAAGK ToV 1dLo ov-
VTOKTIKO TUTO.

B. dwpopetikd cuvtaktikd tOmo aAAd Tov idio
HopLoko TOTTO.

Y. TOV 1810 GLVTAKTIKO TUTO AAAX SLAPOPETIKEG
Lot TEG.

8. v da oxeTikr) poprokt) pado.

4.2 Orvevooelg: 3-peBuro-1-foutivio kot 2-mevtévio:

o TOPOLGLALOVY TO QPOLVOHEVO TNG LOOHEPELOG
oAveidog.

B. mapovcldlovy TO PALVOHEVO TNG LOOUEPELOG
Béonc.

Y. TOPOLGLALOLY TO QALVOUEVO TNG LOOHEPELOG
opdAoyNG oeLpdC.

8. dev elvou loopepeic evioels.

4.3 Ol opyaviKéG EVOOELG:

1-mtevTévio kol 2-TTevTéVio

eppavilouv Loopépelar alvoidoag.
eppavifouv Loopépeta Béomg.

eppaviCouv Loopépeta alvoidag kot Béong.
dev eivou Loopepelc.

> >R

4.4 H ouBavoln:

o. elval loopepn|g pe pia GAAN aAkoOAY).

elval woopepng pe TNV évworn pe  TOTO

CH;3;0CH;.

y. elvor  woopeprig  pe  TOV
(CH3CH,0CH,CHy3).

8. dev elvou loopeprig pe kapior ALY évwor.

=

SroBvAoubépar

4.5 Tlowx oo TIg VT ELS TTOL crkoAovBovV eivat Loo-
pepng tng 1-mpomavoing;

ao. CH3CH,CH=0

B. CH,=CHCH,0OH

vy. CH30CH,CHj

8. CH5CH,COOH

4.6 H 2-Boutavoldn elvan loopepng pe Ty évaor):
o. 2-foutavovn.
B. 2-Boutavdain.
Y. Poutavio.
8. 2-peBuvio-2-mpomavorn.

4.7 H 3-peBvio-1-e€avoln eivon woopepng pe tnv
EVOOT):

B. 2-eEavohn.

8. emtovikd ofo.

o. 1-enTOvOAn.
Y. entivio.

4.8 To 3-pueBvlro-1-mevévio elvol LoopepEg e To:

o. 1-mevtévio.

B. 3-peBvromevdvio.

Y. 3-pebvro-1-mevrivio.

5. 3,3-0yebuvro-1-Boutévio.

4.9 Amo TG evidoelc:
I.  1-Boutévio II.  2-Boutévio
III. peBovrompomévio IV. 1-Bourtivio
V. 2-foutavoin

epoavilovv Loopépela Béong oL evooelg:

a. I I ko IV. B. LILIV ko V.
y. Txon IL 6. L IT ko IIL

4.10 Opyavikr évwon éxel poplako tomo CgHypy. Me
TNV évwon auth dev elval Loopepng N EVeoT):

a. 3,3-dpeburo-1-foutévio.

B. 4-peBuvlo-1-mevtévio.

Y. 3,3-dipebvro-1-mevrévio.

8. 3-peBuho-1-mevrévio.

4.11 Towx tpia otd T ahkdvic oL okoAovBovv ei-
vol loopepn] peta€d Toug;

1. CH;CH,CH,CH,CH,

g
2. HyC—C—CHy
CH;,

CH;CH,CHy
3. CH,

4. HyC—CH—CH,CH,
CH;,

5. CH;—CH—CHj
o

a. 1,2,4

Y. 2,3,4

B. 2,3,5
5. 3,4,5
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4.12 Tlowx ad Tt TOPAKAT® ELVOL LOOUEPT] OpOAO- 4.16 H évwon pe cuvtokTiKd TOTO:
YNNG OEPOG; CH;—CH,—CH,—CH=0 (I)
. peBovoh Bova , , .
O HEVOVOAT] KO HEVOVAAT] OVOUOLETOL .o KOl 0tV KEL 6TV OHOAOYT

B. mpomavdAn kan Tpomavovn
Y. 1-mpomavoATn Kot 2-TpoTaVOAn
8. Poutdvio kou 2-peBvrompomdivio

4.13 No xapaktnpiloete TG TAPAKAT® TPOTAOELG
pe éva 3 1) éva A, avhoya, pe to av Tig Bewpeite ocw-
otég 1 AavBaopéveg. Awkatoloyelote Tnv amdvtnor
600G,

. XUVTOKTIKT) LOOHEPELX ELVOL TO PALVOUEVO KO-
T& T0 omoio 30 eVHTELS £xOLV TOV Lo cuVTO-
KTIKO TUTTO aAAG SLoLPOPETIKO HOPLOKO TOTTO.

B. Xe k&Be poprokd tOO avticTOoLyEL TAVTO pic
OpYQVIKT €VoT).

Y. Av 800 vdpoyovavBpakeg éxovv oTO HOPLO
Toug ToV S0 aplBpd atdpwv avBpoka eivo
LOOHEPELG EVIOTELG.

8. Av 800 Srapopetikd alkdvio éxovv oTo popLd
Toug ToV S0 aplBpd aTopwv avBpaka eivon
Loopepelg EVOOELS.

e. To yAwpooBdvio kou to Ppwpoabavio eivar
Loopepeig EVOTELS.

ot. Ola ta adkavio eivan peta€d Toug Loopepeig
EVOOELS.

C. To 1-Pourtivio eival évwon woopepng pe to 1,3-
Boutadiévio.

n. H wpomavovn ko n mpomavadn eivor ioope-
peig evooelc.

0. Otav 800 evwoelg avikovy otnVv idia opdoAoy™
oelpd eival Lloopepeic.

t. H 3-Boutev-1-6An ko 1 Poutavadn eival 1oo-
Hepelg eVOOELS.

4.14 Tlowo @ouvopevo ovopdletor Loopépele; No
OVOUPEPETE TA €LOY) TNG CUVTOKTIKNG LOOHEPELAG KOl
vo ypayete éva mopadetypa yio kabe mepintwor.

4.15 Ot evooelg mov akolovBolv eivor onpovtikd
evdidpeoa oto petafoiiopd tng yAvkdlng. Eivou ov-
VTOKTIKG Loopepr); Now SikaloAoyrjoete TNV amav-
o1 6OG.

i H. _O
H—C—H ~c”
¢=o H—C—OH
H—C—H H—C—OH
H H

CELPAUTOV « vttt et e

H évoon () eivow 1oopeprig He TG €VOOELG
................. (Mxot ............ JAD).Oud)
ko (II) eppoviCouv oopépetar . ... ... .. , v oL ()
ko (III) eppaviCovv woopépetar ... ... ........

TPOTALVAAT)  €XEL  OGLVTAKTIKO  TOTO
............. KoL €lVOlL LOOHEPTG HE TNV KOPEGHEVT
povooBevr] keTOVN He CUVTAKTIKO TOTO ... ... ... ..
7OV OVOUOACETOL ..o oo e

4.18 No ypdete Ko OVOPAGETE OAX TAL GUVTAKTIKA
LoOUEPT] QAKAVIX e 6 dTopo AvBpocar ave Poplo.

4.19 Na avtiotolynoete to {ebyn TV EVOGEDV TNG
otiAng I pe 1o €idog NG oLVTOKTIKAG LOOPEPELOG
7oL eppavifouv ot otiAn IL

I II
. 3-pebvlomevtdvio ko A OHOAOYNG
e€avio oeLpag
5 Z—HSGU?\oﬁovraydkn ki | o Béonc
3-mevtovovn
3 TEVTAVLO Karl T | odwoisac
2-TLEVTEVLO
A 2-Pouvtavorn kot A dev elva
SroBvroubépag Loopepeig
- 1,3-Boutadiévio ko
1-Boutivio
p 2-Boutévio xou
1-Boutévio

4.20 Noa ypaete TOoUG GLVTAKTIKOVS TOITOLS SVO
vdpoyovavBpdkwy, mOL Eelval LoopepeEl HE TO
3,3-Opebvro-1-BouvTévio ko eppaviCovv  peTaEd
Toug Loopépeta Béomg, kabmg ko évov GAlo vdpoyo-
vavBpoka ov vo eppavilel loopépela aAvoidag pe
o 3,3-Oyebuio-1-Boutévio.

4.21 Alvetou i opyavikr évwon 3-peBuro-1-Bouté-
vio (¢voon A) kaBodg ko éva arkivio (évwon B) pe
v i drdta€n ng avBpokikng alvoidag.
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4.22

IL.

III.

Iv.

4.23

IL

III.
IV.

. Noa ypayete Tovg cuvtakTikodg TOTOUG TV A

koL B ko va e€nyrioete av oL evioelg avtég ei-
VoL LoOpEpELG 1] OXL.

. No ypaete vo woopepr oadvoidog tng A ko

VO TOL OVOPXCETE.

. No ypapete dvo toopepny adkivia tng Evwong

B kot va ta ovopdoete. No e€nyrioete 1o eidog
LOOPEPELOG TTOV ePPOVilovV Ta OO LoopEpT] OL-
& ahkivia peta€d Toug.

Aivovtal oL mopakdte evooelg (I) éwg (IV).
Cl)H
CH;—CH,—CH,—CH,
?H
CH3 _CH2 _CH_CH3
(l)H
CH3 _(le_CH2

CH;
CH3 _CH2 _CH2 _O_CH3

. Tatl 0Aeg oL mapamdve XNULKEG EVOCELS E-

@ovilovV TO PALVOHEVO TNG LOOHEPELAG;

. Na ypayete ta ovopata v 3 IpOTOV eVOoE-

V.

. TTowx pop@r] GUVTOKTLKAG LOOHEPELOG EPPOLVI-

Covv ol evooelg:

i. ITxoII

ii. Il ko IV;

. Na ypb&yete 10 cuVTOKTIKO TOTO PG EVOOTG

Loopepotg twv evooewv (I), (I) ko (III) ov va
ovikel oTnv idloe opodAOYN CELpd pe ALTEG K-
B¢ KoL To CLYTAKTIKO TUTTO HLKG EVKOTG TTOV
vo eival woopepnig pe v (IV) ko va ovrjket
otV il opdAoyn oEpd P auTh).

Aivovtal oL evooelg:

TEVTOVAAT

2-peBurofovtavain
3-peBurofovtaviain
dpeBvrompomavain

. Na ypayete tovg cvvtaktikolg TOTTOLS TV

evooewv I - IV.

. Na yp&yete tovg cvvtaktikolg TOTOVS TV

evooewv (V, VI, VII), mov eivan cuvtoktiké 16o-
Hepeig pe Tig evooelg I - IV.

y. No ovpmAnpooete Ta kevd TG Tpotacng: «Ot
evoaoelg I-IV avrkouvv otnv opdroyn oetpd tov

................................ , EVQ
ot evooelg V-VII avijkovv otnv oporoyn cetpd
TOV oottt e ».

5. oo pop@r] Loopépelog eppoavilouv oL eVOGELS:

i. ITxon II;
ii. II xou I

iii. I ko IV;

4.24 No ypayete ToUg SLVATOVG GLVTAKTIKOVG TO-
TOVG TWV KOPEGHEVHOV HOVOGHEVOV OAKOOAGV pe 10
atopa H 6to popLod toug kot var Tig ovopdoeTe.

4.25 Noa ypayete Tovg duvatodg GLVTAKTIKODS TO-
TOVG TWV KOPESUEVWV povokapPoludik®dv oféwv pe
10 &ropo H oo popLd toug Kol va Toe OVOHAGETE.

4.26 Twx tov poprokd tomo CgHyg va ypayete ko
VOl OVOPAGETE OAOL TOL AKUKAQL CUVTOKTIKG LGOHEPT)
oAkivia.

4.27 No ypayete Kol vl OVOPAGETE OAX T AAKEVLDL
pe poprakd tomo CgHypy, mov va Sabétouv tnv idia
avOpakikr cdvcida pe to 2,3-dipebvrofouvtavio.

4.28 No yp&yete TOV poplokd TOTO TWV KOPEC|LE-
VoV HovooBevdv kapPovudik®dv evioewy pe 10 dto-
po LEPOYOVOL KUL VAL OVOUAGETE O Tt SLVATA LGO-
pepr. Me Paon tig evooelg avtég va ddoete mapa-
deiyporta woopépelag Béomng, alvoidag kol opoAoYNG
oELPAg.

4.29 T pioe kopeopévn povocsBevr addeidn woyveL:
M, = 72.

a. Iolog o poprakdg tHmog g aldeddng;

B. ITowot ot cuvtakTikol THIOL TV SLVATHOV L6O-
HEP®OV aASEDSDOV KoL TTOLEG OL OVOUAGLEG TOVG;

y. Noa yp&yete éva L.oOHEPES TV TOPATAVE® OA-
SebddV ov v TapovaLdlet Loopépeto OPOAO-
YNNG OELPAG KaB®G Ko TNV OVORGLa TOU.

Yxetikég atopkég paleg: H: 1, C: 12, O: 16.

I ... Suvatodg Aoteg

430 And ta aikivio Waitepn onpacio éxovv T
oAxivia pe Tov TputAd deopd otny dipn g aAvoi-
dag (—C=CH). Na ypapotv KoL va 0VOPHoGTOVY O

ta odkivia pe Tomo CgHyg kot pe Tov Tputhd deopd
otV dxpr g alvcidag.
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4.31 Eva adk@vio ko pioe kopeopévn povooOeviig
KETOVI TTopovotalovy TNV idLa oyeTIKT HOPLOKY HA-

Ca.

o. No amodei&ete 0TL TO aAkAvio €xel €vor ATOHO
C meplocdtepo oTo POPLO TOUL.
B. i. Av o adkdvio éxel 5 dropa C 6To popLd
TOV, TTOLOL Ol SVVATOL CLVTAKTIKOL TOL
TOTOoL
ii. ITolog 0 cuVTOKTIKOG TOTTOG KO 1) OVOHQ-
olo Tng keTOVNG OTNV TTEPIMTOOT QLTH;
iii. Na yp&yete S0 ioopepr| opdroyng oet-
PAG TNG KETOVIG UTHC KL VOL TX OVOUA-
OeTE.

Yxetikég atopkég paleg: H: 1, C: 12, O: 16.

4.32 Mia xopeopévn povooBevig adkoOAn ko éva
KOPEGHEVO povokapPoEuAkd o€ mapovoidlovv Tnv
1S oxeTikt) poprokt) pado.
. Noa amodei€ete 6TL 1 ahkodAn éxel éva dtopo C
TEPLGCOTEPO GTO HOPLO TNG.
B. i. Av 1 aAkooAn éxel 4 aropa C oto popLd
NG, 7oLoL Ol SUVATOL GLVTOKTIKOL TNG
TOTOoL;
ii. ITolog o GLVTAKTIKOG TOITOG KoL 1) OVOHO-
ol Tov 0E¢og otV TEpinTON ALTH;

Sxetikég atopikég paleg: H: 1, C: 12, O: 16.

4.33 Noa ypayete 0 o Toe ahkdvie pe My = 114 mov
0 GLVTAKTIKOG TOUG TOTTOG €XEL AEOVX GUHPETPLOG KA~
Oeto o€ deopd C—C.

Sxetikég atopukég paleg: H: 1, C: 12

4.34 6,72L (petpnpéva oe STP) evdg aepiov adkevi-
ov éyovv palo ion pe 16,8 g.

a. Ilolog o poplakdg Tov TOMoC;
B. i. ITowa T Suvatd Wopepn;
ii. ITowax amd T LWGopEpT) AVTA TAPOLGLA-
Covv woopépela Béong;
Yxetikég atopukég paleg: H: 1, C: 12.
4.35 0,1mol evog axuvkiov vdpoyovavBpaka £xet
pola 8,4 g. Me katdAAnieg peBodovg mpoodiopica-

pe otL dwobétel éva dumAd deopd ko pdAota otnv
axpn g avBpoakikng Tov aAveidag.

a. ITolog o poplakdg Tov Thmog;
B. oot ot duvartol cuvtaktikol THMOL;

Sxetikég atopukég paleg: H: 1, C: 12

4.36 No Ppebodv kot vo ovopasTodv O T kLKA
OULVTAKTIKG Loopept] pe poplokod tomo C4HgBr,.

Xnuégia kai ... Tépara ...

«H Xnueia tov oveipov ... »

To 1858 o August Kekule mpoteive 611 T Grropa dvBpoaka propotv va evwboov peta€d Toug oxnpatiCovrog
aAvoideg. To 1865 divel v amévtnon oto podPAnpa g doprg tov fevioAiov: avTég oL aAvaideg ATOpWY
avOpaka, PTopolv PepLKEG POPES VA KALVOLV, ®GTE va oXnuoatilouy dokTOALO.

«Kafdpovv ypdpovrag oo tetpddio pov, adda fitav advvarov va avykevipwld, kabis ot okéels pov Hrav al-
Aov. I'ipioa thv moAvBpdve pov mpog To tlaki Kai ... wa T dropa avpaka Tpepdmonlay UIpocTd oTo UATI
pov. Avtij T Qopd oL pKPOTEPES OUades aTékovTay dlakpitikd oo mepibwpro. H pavracio pov mpoonddnoe va
OUYKEVIPWOEL TEPLOTOTEPO OTIG EIKOVES QUTES Ko aTo G Oar pmopovoe va Siakpiver peyadvtepeg Soues mol-
AamAdv Sapoppddoewv: Makplés oeipés, uepikes popés moAD kovrd uetaly Tovg, 6Aeg va cuaTpépovral Kot va
yvpilovv o¢ e kivnon oav tov eidov. T koite! Ti eivon avtd; Eve and ta pidia dprate thv ovpd Tov Kt autd
TO OXTIUC [E TEPLETQULE UTPOCTE 0T PATI 1OV XQV i AGuym mépoace Umpootd ota patial iov Ko Evmvnoa.
ITépaoa to vrodouro ¢ viytag dovAevovrag thv vrébeon avth.

Agptjote pag va pdfouvue va ovelpevduaote, KUplol kai T0te iowg va pdBovpe thv anbea ...»
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®UAAo Epyacioag 4.1
Ioopéperar Adkaviwv - AAkeviov.

A. Na ypagpobOv ta .oopepn) aikavie pe M, = 72.
Ixetikég atopikég paleg: H: 1, C: 12.

B. Aépro adkévio Oykov 2,24 L oe STP éyer pala 5,6 g. ITotot ot duvartoi cuvtaktikoi TOTOL TOL AAKEViOU;
Sxetikég atopikég paleg: H: 1, C: 12.
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®UAANo Epyaciag 4.2
Ioopéperar AAkiviov - AAkadieviov.
A. Na ypagpoiv ta toopepn aikivia pe M, = 68. Tloteg oL ovopoaoieg kabevog Loopepoic;
Ixetikég atopikég paleg: H: 1, C: 12.
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®UAAo Epyaciag 4.3
Ioopéperar AAkooA®V - A10épwv.
A. Na ypa@oiOv koL va 0vOpHaGToUV OAEG oL Kopeopéveg Loopepeig alkooAeg pe M, = 74.
Ixetikég atopikég paleg: H: 1, C: 12, O: 16.
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®UAAo Epyaciag 4.4

Ioopépera Kappovulikodv Evoroewv.
Not ypopodv ko var ovopastotv Oheg oL kopeopéveg aldeddeg ko ketdveg pe M, = 86.

Sxetikég atopikég paleg: H: 1, C: 12, O: 16.
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®UAAo Epyaciag 4.5
Ioopéperax Kappotuiikav Otéwv - Eotépwv.
A. Na ypagpoiOv kaL va. 0VOHoGTOVUY OA T KOPEGHEVX HovokapPoELALkd o&éa pe M, = 102.
Ixetikég atopikég paleg: H: 1, C: 12, O: 16.
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Amtavtnoelg - AVCELG
KepdaAawo 4
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Anavtnoelg - Aboelg otig Epwtnioelg - Aoknoelg - lNpofAnpata

KepaAouo 4
41 B 419 1-T, 2-A, 3-A, 4-A, 5-A, 6-B.
42 8 4.20 Oo mpémel va eivon ahkévia pe 6 atopa C avd popo, t.x.
43 B 1-e€évio ko 2-e€évio (loopépera Béong wg mpog Tov SutAd
44 p deopo). T oopepég oahvoidag: 2-peBudo-1-mevtévio.
’ 4.21 a. B: 3-pebulo-1-Pfourtivio, Sev eivon woopepeic.
E B. 1-mevtévio, 2-mevTévio.
4.6 Y. 1-mevtivio, 2-mevtivio, loopépeta Béong.
4.7 o 4.22 a. Twti éxovv o idro poprakd tomo (CH,,0).
48 8 B. 1-Bovtavodrn, 2-foutavodn, 2-pebvro-1-mpomavodn.
49 y. i oopépeix Béong.
oY ii.  oopépelo opdAOYNG GELPAG.
4.10 y 8. 2-peBulo-2-mpomavodrny, CH,CH,0CH,CH,.
411 a
413 A, A Y. A 8.5 e A 0T A L5, 0.5, 0.A LS CH,
4.14 BA. Oewpio. L el = LR =
4.15 O poplakoi tomoL twv dvo evooewv eivar C;HO ko CHs
C;H,0,. Emopévag Sev eivan cuvtaktikd .oopepy yioti Sev 1.  CH;—CH—CH,—CH=0
£yovv Tov idLo poplokd ToTO. $H3
4.16 ﬁovtavé&?xn, Kopscpévc’ov povoc?svcbv a%\ﬁsﬁ&l)v, psQUXo— IV. CH,—C—CH=O0
TPOTTaVEAT, 2-fovtavdv, alvcidag, opdloyng, celpdg. S
3
(0]
|

Il
4.17 CH;—CH,—CH=0, CH;—C—CHj;, mpomavovn.
4.18 5 ovvolikd Loopept) aAvoidog:
1. CH,—CH,—CH,—CH,—CH,—CHj,

B. V. CH,—C—CH,—CH,—CH,

2
i
VI. CH,—CH,—C—CH,—CH,

eEdvio
Il
CH, VIL CH3—C—$H—CH3
2. CH,—CH—CH,—CH,—CH, CH,
2-eBLAO-TEVTEVIO Y.  KOPECHEVWYV, HOVOSOEVHV, aAdeDSDV,
KOPEGPEV®V, HOVOGOEVADV, KETOVOV.
CHs 5. i ovoidag
3. CH,;—CH,—CH—CH,—CH;, ii. Oéong

iii. acAvoida
3-pebvro-mevtdvio oLo%s

4.24 M.T.: C;H,,0 Avpévo moapaderypo 4.5 oel. 100.
CH,

4. CH3—$—CHZ—CH3
CH,
2,2-dyeBvrofoutdvio

CH, CH,

5. CH;—CH—CH—CH;,
2,3-dyeBvroPouvtévio
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CH,

4.25 M.T.: C;H,,0, |
427 1. CH3—CH—$=CH2

Il
1. CH,—CH,—CH,—CH,—C—0—H CH,
TEVTOVIKO OED 2,3-3uebvro-1-Poutévio
%
Il _
2. CH,~CH,~CH—C—0—H 2. CH,—C=C—CH,
CH, CH,
2-peBviofovtavikd o€d 2,3-8efvho-2-Bovtévio

4.28 M.T.: C;H;,0 (BA. Avpévo mopdderypa 4.7 oel. 101).
3. CH3—CH—CH2—g—O—H Ioopepn Béong: 2-mevTavovn pe 3-mevTavovr.
Ioopepn) advoidag: mevtavdin pe 2-pebulofovtavédn.
CH, Ioopépelx opdLoYNG oelpdg: TEVTOVAAT pe 3-evtavov.
3-peBuroPovtavikd o€

429 o.  M(CH,0) =72

H3? (|)| 12v+2v+16 =72
4. CH3—$—C—O—H 14v=14p + 14
CH, v=4

2,2-dyeBurompomavikd o€ &po MT.: CH,0

426 1. CH,—CH,—CH,—CH,—C=CH p. i CH,—CH,—CH,—CH=O0
1-e€ivio Povtavéin
2. CH;—CH,—CH,—C=C—CH;, CHs
, ii. CH,—CH—CH=O0
2-ekivio
pebvrompomavdin
3. CH;—CH,—C=C—CH,—CH;, ﬁ
3-eivio y. CH,—CH,—C—CH,
CH, Bouvtavovn

4. CH,—CH,—CH—C=CH

430 1. CH,—CH,—CH,—CH,—C=CH
3-peburo-1-mevtivio

1-e€ivio
CH, CH,
5. CH;—CH—CH,—C=CH 2. CH;—CH,—CH—C=CH
4-pebudo-1-mevtivio 3-peBuro-1-mevrivio

CH,
3. CH,—CH—CH,—C=CH

4-peBuvlo-1-mevtivio

CH,
6. CH,—CH—C=C—CH,

4-peBovlro-2-mevtivio

CH,
$H3 4. CH,—C—C=CH
7. CH3—(|3—CECH éH3

CH,
3,3-dpeburo-1-fovtivio

3,3-dyebvio-1-foutivio
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431 o.  M(C,H,,,) = M,(C,H,,0)
12v+2v+2=12p+ 2p + 16
14v=14p + 14
v=p+1

B. i MT: CH,,

1. CH,—CH,—CH,—CH,—

TEVTAVIO
g
2. CH,—CH,—CH—CH,

2-pebvroPovtdvio

433 M,(CH,,,) =114
12v+2v+2 =114
14v = 112

v=2_8
1. CH,CH,CH,CH,—CH,CH,CH,CH,
CHs CH, CH,
2. CH,CHCH,—CH,CHCH,
CH; CH,
3. CH;CH,CH—CHCH,CH;

o H,C CH,
’ 4 CH,—C—C—CH,
3. CH,—C—CH, I
éH H,C CH,
’ 4.34 = l = ﬂ =03 1
SypeBvromporivio e BE V. 224L/mol 1O
" I n=— 1 __
ii. CH,—CH,—C—CH, M,(C,H,,) —
Povtavovy MACH) = T 168¢g s
iii. 1. CH,—CH,—CH,—CH=O0 nog  03mol- -4
Povravéhn 12v + 2v = 56
2. CH,~CH—CH=0 y=4
CH,
pebvlompomavin CRO LRI
B. i 1. CH,—CH,—CH=CH,
432 @ M,(C,H,,,,0) = M,(C,H,,0,) 1-Bovtévio
12v+2v+2+16=12p+2p+ 2- 16
14y = 143+ 14 2. CH;—CH=CH—CH;
. 2-Boutévio
v=yp
3. CH,—C=CH,
B. i MT.: CH,,O (BA. mx. 4.5 ceA. 100). I
CH,
pebvrompomnévio

[l
ii. CH,—CH,—C—0—H

TPOTTAVIKO 0ED

ii. Ioopépela Oéong mapovoidlovv Ta e€ng dvo
alkévia: 1-Boutévio kou 2-Boutévio.
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m Br
4.35 o n=———— I

M(C.H) = 436 1. (le—CHZ—CHz—CHs

. om 8,4g _ Br
WH(EE)= n%t  01mol- & 84 1,1-81pwpoPouvtévio

mol ? mol
12x + 2y =84 B|r

X=6 Kkaw y =12 2. ?HZ—CH—CHZ—CH3

. Br
CEm L Coliby 1,2-81fpwpofoutévio

p. 1. CH,;—CH,—CH,—CH,—CH=CH, Br

; |
1-e€évio 3. (lez—CHZ—CH—CH3

CH, Br

2. CH;—CH,—CH,—C=CH, 1,3-81pwpopovtavio

2-peBvlro-1-mevtévio

Blr
CH, CH,—CH,—CH,—CH,
3. CH,—CH,—CH—CH=CH, o
3-puebvro-1-mevévio 1,4-81pwpofovtavio
CH, Br
4. CH3—CH—CH2—CH:CH2 5. CH3—(|:—CH2—CH3
4-pebudo-1-mevtévio E!r
CH,; CH, 2,2-813pwpoPoutavio
5. CH;—CH—C=CH, Br
2 |
2,3-8peBuro-1-Poutévio 6. CH3—(|3H—CH—CH3
CH;, Br
6. CH3—?—CH=CH2 2,3-31pwpofovtavio
CH, Br
3,3-dipebuvho-1-foutévio 7 éH—CH—CHS
' | |
CH,—CH, Br CH;
7. CH;—CH,—C=CH, 1,1-8 1B pwpo-peduromponivio
2-ouBvAo-1-foutévio Br
|
8. (|?H2—$—CH3
Br CH,
1,2-81f pwpo-peburompomdvio
Bir
9. ?Hz—gH—CH2

Br CH,
1,3-81fpwpo-pebuiomponivio
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Anavtnoelg - Aboelg ota POAAx Epyaciog

KepaAouo 4
®OAMo Epyaoiag 4.1 ®OAMo Epyacicag 4.2

A, M(CH,,,) =72 A. M/(CH,,_,) =68

12v+2v+2=72
v=>5

apa M.T.: C;Hy,

1. CH,—CH,—CH,—CH,—CH,

12v+2v—2 =68

v=>5

apa M.T.: C;Hg

1.

CH,—CH,—CH,—C=CH

CH, 1-mevtivio
2. CH;—CH—CH,—CH;, 2. CH;—CH,—C=C—CH;,
(|:H3 2-evTivio
3 CH,—C—CH, iy
CH, 3. CH,—CH—C=CH
3-peburo-1-Poutivio
B. n= V__22L _ 0,1 mol
’ TV, 224L/mol B. 1. CH,=C=CH—CH,—CH,
n= m 8 2. CH,=CH—CH=CH-—CH;,
Mr(CvHZv) mOl
3. CH,=CH—CH,—CH=CH,
M(CH,) = M = 208 o
TNy o) nmiol - O’ImOImLol - 4. CH;—CH=C=CH—CH;,
12v 4+ 2v =56 86
V=4 5. CH,=C=C—CH;
apa M.T.: C,Hy ?HS
6. CH,=CH—C=CH,

1. CH,—CH,—CH=CH,
2. CH,—CH=CH—CH,

3. CH,—C=CH,
CH,
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®OAM o Epyaoiag 4.3 ®OAMMo Epyaciag 4.4
A. M,(C,H,,,,0) =74 M,(C,H,,0) = 86
12v+2v—-2+16 =174 12v +2v + 16 = 86
v=4 v=>5
apa M.T.: C,H,,0 apa M.T.. C;H,,0
(I)H 1. CH;—CH,—CH,—CH,—CH=0
1. CH,—CH,—CH,—CH, TEVTAVAAN
1-Bovtavorn 2. CH,—CH,—CH—CH=0
OH éHa
2. CH;—CH—CH,—CH, 2-peBulofovtavéin
& HovTentiy 3. CH,—CH—CH,—CH=0
QH &,
& CHZ_(EH_CHT‘ 3-pebvrofovTavain
CH, CH,
2-peBudo-1-mtpomavorn 4 CH,—C—CH=0
¢H C|3H3
< CHS_?_CH3 SipeBvrompomavdin
CH, o
2-peBuro-2-mtpomavorn s CH3—CH2—CH2—C|—CH3
B. 1. CH;—O0—CH,—CH,—CH, 2-mevTavovn

2. CH;—CH,—0—CH,—CH, I
6. CH,;—CH,—C—CH,—CH;,
3. CH;—O—CH—CH;, ,
| 3-mevTovovn
CH,
Il
7. CH3—$H—C—CH3
CH,
3-peburo-2-Povtavovn
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®OAMMo Epyaoiag 4.5

A.  M(CH,0,) =102
12v + 2v + 32 = 102
vV=>5
apa M.T.: C;H,,0,
0]
1. CH3—CH2—CH2—CH2—C|—O—H

TEVTOVLKO 0ED

[l
2. CH3—CH2—$H—C—O—H
CH,

2-peBuroPovtavikd o€

3. CH3—CH—CH2—g—O—H
{n,
3-pebvrofovtavikd o€d
H,C O
4 CcH—C—C—o-n
&,

SpeBvrompomavikd o€b

(0]
B. L CHS—CHZ—lcl,—o—CH3
npomavikdg pebuleotépag
(0]
2. CHs—g—O—CH2—CH3

aBavikdg aubuvrestépag

[l
3. H—C—O0—CH,—CH,—CH,

pebavikdg mpomulesTépag

Il
4 H—C-O—CH—CH,
CH,

peBavIKOG LOOTPOTLAESTEPOG
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KegpaAaio 5
T Kowotpeg 'YAsc - Kavon
CH3—(|3—CH2—(|3H—CH3
CH; CH;
loookTavio
5.1 Tueival To eETpéAQLO;
To metpélono eival pioe opukTr, LYY Kabon OAN, TOL amoTeAeital amtd VYPoOLg
To metpéhouo efdyeton amd vdpoyovavBpaeg oToLG 0TTOioVG elval Stalvpévol GAAloL aéplol kL aTepeot vOpo-
umoyela 1) voboddooia Kot yovavOpoxkeg. Ilepiéyovtal emiong Sidpopeg dAreg oEuyovoiyes, alwtovyeg, Oelov-

thopata, 6mov draotilel T
TOPAOT TETPOPATA OPLOLE-
VWV TEPLOXGV NG YNG (oo Pe-
otoMbBog, ppog) oe peyd-
Ao P&On xdrw amd to €da-
@og 1 kot kétw amd To Po-

XEG KTA. OpYOVIKEG EVOOELG GE HIKPA T0G00Td. To Quoikd meTpéhalo popet emi-
ONG VO TTEPLEYEL AVOPYAVES TIPOGHIEELS, Kuplwg vepod ko addtt (NaCl).

T To oxnpatiopd tov metpehaiov i mopadekth Oewpio eivat avtr) Tng opyovikrg
KATOUYWYNG OO TO TAXYKTOV, TTOL eE0ULTING YEWAOYLKOV PETAPOADV QITOKAEIGTN-

06 g Béhacoac. H efo- K€ G€ LITOYELX KOLADHATA, OOV e TNV eNMdPpacT) oYETIKA VYNAGV OeppokpaciLdv
puEn tov metpeAaiov yive- | (100 °C - 280 °C) Ko peydAng mieong Ta CLGTATIKA TV HLKPOOPYAVICHAOV (TPwTE-
Tau pe yeotpioeig pe T fo- | fyec pdatdvOpakec, Man) SIKGTAGTIKAY KAL GXNUATIONV TO TETPEALO.

Noewa yewTpOmOVOV IKOVO-

mrag P&bovg mov @O&veL Me ) poper] ov eEdyetal To mETPEAALO ELVOL TPAKTIKE OKATAAANAO YLt OTTOLX-

kot too 7000m.  Etn poper
7OV e€AYETOL OO TAL LTTOYELX
Koltdoporta Aéyetor QuoLkd

dnmote xpnon. H aflomoinor tov eEacparifeton pe tnv vofolr] oe pu oelpd
KOTEPYOOLOV oV Yivovtow ota Stwdtothpio. H onpoavtikdtepn puoiky diepyacio

fi apy6 metpéhato kau eivat 7oL yivetaw oto dtwdilothplo eival 1 kAaopatikr andctan. H khaopatikn amwd-
oo Ko Loy OPPEVGTO, EVE) oTOEN €XEL WG TOTEAEGHA TO SLXWPLOUO TOL PUGLKOV TTeTpedaiov oe SLpopa
ahheg opeg elvou meplocod- TPOLOVTAQL, TTOL ATTOTEAODVTOL OO XNHLKEG EVOGELG e YELTOVIKG onpeia fpacpo0.

TEPO aVOLYTO KaL AETTOPPEL-

oro Ta mpoidvta tng KAaopatikig amdotaéng eivot:

« Aldpopa aépla oL vypoToLoLVTAL EDKOAX (LYpaéPLAL), OTTWG TO TPOTAVLO
KoL o foutévio.

+ BevCivn (kadoylo autokviTewV Kot dploTog SLAdTN ).

« NagpbBa (akatépyootn Pevlivn, mov ypropomoleitor ooy TpdTn VAN OTY)
Bropnyavio TETPOXNHULKOV).

« Knpodivn (mov xpnoipomoteital oy KadG o TV oe pLobovpevov aepomtAd-
Vo).

o ITetpéAouo vtiCeA (TTov ypnopomoleital cov KAOGLHO G TETPEAALOUNXOVES
vTilel)

o Yrohewppa (00 XprCLYLOTOLELTOL GOV KOG O G€ £0TLEG EGWTEPLKTG KODOTNG
KoL otd TO 07T0L0 TPOKVITTOVV T OPUKTEAXLA, KEPLY, YPAGQ, ACPAATOG Kol

BaleAivn).
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5.2 Tueivou n Bevdivn;

H BevCivn eivou to x0pLo Tpoidv NG KAXGUATIKNG atdoTaENG TETPEAQLOL Kot TTe-
piéxeL vdpoyovavBpakeg pe 5-12 &ropo avBpoko.

INa vo av€fooupe tnv outddoot) tov metpedaiov oe Pevlivr, Adoyw tng VYNANG NG
{Mtnong, epappolovpe tn pébodo tng TupOALONC.

IMupodAvon (Beppikn) ovopdleton 1 Sidomaon Twv vVOpoyovavOpAKWY pe TOAAK
aropo avBpoaka (Tov eppavifovron ot Papld KAAGHOTO KOL GTO LTTOAELUHO TG
KAXGUATIKNG atOoTaENG Ko tov dev éxouv peydAn {ftnomn), oe GAlovg vdpoyo-
vavBpakeg pe pkpodTepn avbpakikr advcida wov vidpyovv otn Peviivn. Ipay-
potomoteital pe Oéppavon amovoio aépa oe vYmMAN Beppokpacia (400-500 °C).

Exer mapotnpnBet 611 11 Aettovpyia Tov Bevivokivntripa eivo opoldTepn Ko
amodotikoTepr), 6Tav oL LVOpoyovavBpakeg TOL TNV AIOTEAODY mEpPLEXoLY dia-
kAadiopéveg avBpakikég alvoideg atopwv C, 6mwg 1o 2,2,4-tpipeBvromnevtdvio
(«Lo00KTAVIO», OTTWG avapépetal oty metpoxnpein). Avtibeta, vdpoyovavOpa-
KeG pe evBVYpoppn avBpakikr alvoida vpicTavtal Tpdwpeg ekprEelg oTo eowTe-
PLKO TOL KLVITH PO KOl SLVOLV «KTUTTHHATA», PE ATOTEAEGHO TNV KATATTOVIGT] TOV.
‘Etol, avaAoyo e TNV GLPTTEPLPO PR TOVG GOV KADO WA o€ TPOTLITO eviivokivnT-
pa, ot Pevliveg aElohoyovvtal pe o KAipoka, ov ovopdletal aplBpog oktaviov.
Ooo peyartepog eivon o apiBpdg oxtaviov piag Pevlivne, Toco kahbtepn eivar n
Aettovpyia Tov PeviivokivnThpo.

Emtiong, n PeAtiowon tng Pevlivng yivetal pe XNk TPOTOTOLNGT) TWV HOPL®V, TOU
Vv amoteAovV (avapdppwor, reforming) kai 1) ool yiveto pe Oéppoveon, amov-
olo aépa, yux 10-20 s otovg 500 °C ko oe tieon 20 atm (katodvteg Pt, Mo). Me tnv
avopopenaot aEavetor o aplbpog oktaviov g Peviivng, mov ogeiletal KUPLWGS
OTOV LOOMEPLOPO Twv VIpoyovavlpdkwy pe evBVOYpapun avlpokikn alvcida oe
drocAadiopévoug, m.y.:

o
CH3CH2CH2CH2CH2CH3 — CH3_(|:_CH2_CH3
CHs,

5.3 Na@ba - Metpoxnuik&

To TpoidvTa TOL TETPEANLIOL X PNOLUOTOLOVVTAL ETLOTG KO WG TPMOTEG DAEG YL
™V Tapaywyn GAA®V TPOlOVTOV, OTWG TAAGTIKA, PAPHOKA, KITOPPUTAVTIKE,
TPOGOETA TPOPLHWY, APOUATR KoL TTOAAX GAAX TTOL AVAPEPOVTAL WG TETPOYT-
Mk TTpOiOVTCL.

Na@ba eivor ) akatépyaotn Peviivr, mov ypnoiponoLeital oo mtpoTn OAN 61N
Bropnyavia metpoxnpikdv. Me mupdAvon piypatog vaeboag kot abaviov, mapou-
olo VOpaTUOVY, TapdyeTal piypo Kopeopévwy vdpoyovavBpdkwv (Bevlivy), okod-
peotwv vdpoyovavBpdrwv kat Hy. Eniong, amd tn vaeba mapdyetal To BevidAto,
0 70 aTAOG APWHATIKOG VIpOoYovAVOpakag Kot onpavTikn Popnyavikr ovoio.

H mupbdivon  extdg  ad
T OVOTEPK  KAGOHATO
TOU  JETPEAQioL  EQAPHO-
Cetow xou otn végba yux
NV TOPAYWwYH AKOPECTWV
vdpoyovavBphkwv, KLPLWG
oaBvleviov  (aubeviov) Ko
nporuAeviov  (pormeviov)
L0V 081 YOUV O€ TETPOYTIULKE
TPOLOVTAL.

O opBpdg oktoviov puog
Bevlivng awdveton pe tnv
TPOcHIKT OLGLOV TTOL TTEPLO-
pilovv Ta kTLTTHHOTO Ko Aé-
YOVTOUL OVTIKPOTIKG, OTTWG €i-
var 0 tetpootbuAiiovyog po-
AvPdog, (CH;CH,),Pb, ko o
teTpapebuiiovyog poAvpdog,
(CH;),Pb.  Ztnv opdivfdn
BevCivn mov yprnoomotei-
Ton Ty tehevtaio 20eTio Sev
XPTNOLHOTOLOVVTOL T EVE-
oelg pohvpdov, aAdd Pevio-
Mo mov éxer peydho aplOpd
oktaviov.

«To metpélaro eivar moAv mo-
Avtipo yixr v kadyetau ...»

To omobépata meTpelaiov
dev elvor aveEavtAnto kot
o0te pmopodv var av€nboiv.

‘Etol, N avdstuln avoved-

OV TNy®v evépyelag o
Swatnpricel To TETPEAALO G
TPATN VAN YO TNV TPy ®-
Y1} TV TETPOXNHLKOV TPOTO-
VTOV.
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To KOLTAGHATA TOL PUOLKOD
aEplov, TOL Elvoll EKHETOA-
Aevowa, eivor vt TTOL TTE-
piéxouv o aéplo vId VYMAL
ntieon. MeydAo koltdopato
PLoLKoD aeplov €Youv evto-
motel kot oty Kompo.

N

Biopéla eivar To chvoro twv
OPYOVLIKOV VAGV IOV TTopdL-
yeton od toug {wikodg Ko
@UTIKOUG opyaviopovg (..
KOTTPLAL, Grxvpor KTA.).

H,0
o)

o,

H,0 9)

Avamapaotoacn g kadong
tov CH, pe ™ xprion povté-
Awv.

0
s

Ta xabdowa, ovéloyo pe
v mpoéhevor] Toug, dwa-
Kpivovtan o€ Yuotk& (eTpé-
Aawo, youavOpoakeg, @uolkd
aéplo KTA.) KOL OE TEXVNTL
(kwk, ouvBetikr Beviivn, -
Taéplo, KaOOHA TUPADAWVY
KTA.).

MéxpL mpv amd 50-60 xpovia, Ta TOPAywYyo TOL TeTpeAaiov yproipevay povo
ooV KAOOLHO, £V OTTOKAELGTLKEG TTNYES OPYOVIKOV evidoemy ftav 1 AbavBpoa-
KOTTLOOQ, OV TTPpoépyeTal amd TNV ENpa amdcTaEn Twv AbavBphkwv, KoL To av-
BpoxacPéotio (CaCy). Avtibeta, onpepa To meTpérono Bewpeitan cov mnyr Tp®-
TOV VADV 6TV TETPOXNHLKT Propnyovia amd Tig 0moieg LITopovv vo TpoKk e pLo
TAELAO CTHAVTIKAOV TPOTOVTWV KaBMpepLVIG XPHOTG, OTWG TAXAGTIKA, EKPNKTL-
K&, ouvBetikég iveg, pappoka, SLADTEG, ATTOPPUTTAVTIKE, AUTACHAT, EAQCTIKA
QUTOKLVI TV, X POPXTC.

5.4 ®uaoiko agplo — Bloaéplo - Yypaépla

To puokd aépio eivor piypa aépiwv vdpoyovavBpakwv Kot dStpdpwv Tpocpite-
WV, pe KOPLo oLoTATLKO TO PeBAVIO. ATTAVTATOL 0T LOLX KOLTRGHATO 1€ TO TTETPE-
Aao 1) ka povo tov. To mAeovékTnpa Tov PLGLKOD aEpiov eivor OTL dev Tapdyel
CO pe v kabdomn tov kat 6tL dev eivar ToELko.

To Broaépro eivar kvping piypo CHy (60 %) ko CO,, mov ypnoiponoteital cov
KoOo1po (Kuplog oe oy poTikég TepLoyég) kot mapdyetal amd tn ofyn g Propd-
{ag mov elval avave®doun Tyt evépyelag o€ avtibeon pe to meTpéAaio.

Toa vypaépra eival kupiwg To TPomavio Kot To fovTavio, TOL GLEKELALOVTAL LTTO
nieoT) e PETAAALKEG PLOAES 1] PLAALSL KOl Y PIGLHOTOLODVTAL WG OLKLOKA Kotbo Lo
kTtA. Eivou dypopa ko doopa, ota vypoaépio OPeG Tov epmopiov mpooTiBevon
dvooopeg ovoieg yio var YivovTal avTiAnmtég TuoxOv SLappoés.

5.5 Kavon

Katoyeg OAeg eiva oteped, vypd 1] épLal GOPATA TTOV HE TNV KADGT] TOUG HETO-
TPETOUV PEPOG TNG YMHLKTG EVEPYELAC, TTOL TEPLEXETAL OTA POPLA TOVG, o€ Beppod-
TNTO IOV Y PTOLHOTOLELTOL 68 PLOPXOVIKES, OLKLotKEG Kol GAAEC XPHIOELS.

Kavon eivoun n avtidpaon piog ovoiag (avopyovng 1 opyovikrg) pe to o€vyodvo,
70V oLVOdeVETAL ATTO £KAVOT) PWTOG kot BeppoTnTag (eEmBeppeg avtidpaocelg), m.x.
0TO PLKpOd «oKlokO» ykalakL yivetou 1 koo Tov fovtaviov:

2C4H10 + 1302 — 8C02 + 10H20

H xavon propet va mpoaypotomowndei pe tn PorBeia kabopot Oy, pe tn PoriBeiar
atpoo@otplcot aépa kTA. Ta mpoidvta otnv avtidpact kadong eEaptovrot omd
TIG oLVOnKeg, aAA& Paotkd amd v TocdTnTA ToL Oy oL StabéToupe Yo dedopié-
VN TocOTNTA TNG évwong mov Kalyetal. Av Siabétovpe v amapaitntn tocoTn-
ta Oy (] meplooei) N kavon yopaktnpiletor wg téAela KodoT), Ve SLo@opeTikd
ateAng. XNV TéAEL KaVoT), 0 AVOPOKAG HLOG OPYOVIKNG EVOOTNG HETOTPETETOL
nANpwg oe CO,, ko To VOPOYOVO peTATPETETOL GE VEPD. TNV ATEAT] KAOGT), O
avBpakoag propel vo petatpostel, avaloya pe Tig ouvbrkeg, oe C (wbdAn), CO
(povokeidio Tov avBpaka) 1 ko piypo tovg. Ta aépla Tpoidvta prog kodoeng xo-
paktnpilovtal wg KaLGagpLoL.
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5.6 MeBodoAoyia tpofAnuaTwy Kodang

Evpeon tov cuviedeotdv oe pia xnpikn eicwon kavong. Eotw 6TL BéAov-
[e Vo CUPTTANpOGOLHE TNV elowor NG TANPOLG KADGTG GE £VOl GLGTATIKO TNG
Bevlivng, m.x. Tov oktaviov. AkolovBovpe ta e€ng Pripota

1. Tpagovpe Tovg poplakovg TOToVS TV avTtdpwvtwv (CgHg) kot Twv mpoi-
OVIWV COHATOV:

Cngg + 02 — COZ + Hzo

2. Ewoayovpe ovvrereotr) oto CO, pe Bhon ta dropo C Tov mpdTou péAovg
Ko ot ovvéxelo ovvtereotr) oto HyO pe Paon ta dropo H tov mpidTov
pélovg:

O ovvtedeotrig TG évwong
7oL Katyeton Bewpeitan icog
e ™ povado.

C8H18 + 02 — 8C02 + 9H20

3. ABpoilovpe to dropo O oto 20 PéAOG 2 - 8 + 9 = 25 KoL ELGAYOVHE TOV KO-
TdAANAo cuvtereatn oto Oyt

C8H18 + %Oz — 8C02 + 9H20

4. Av Bélovpe, «duwyvoupe» ToV KAAOUATIKO oLvTeAeoTr] ToAoTAacLdlo-
VTOG HE TO 2:

2C8H18 + 2502 — 16C02 + 18H20

Ztnv mepintwor yevikod poprokod tomov (I.M.T.) akoArovBoipe ta idia Prporta:

CHyy—p + O — CO,; + H,0

C,Hy_, + 0, —> vCO, + H,0

C,Hy , + 0, —> vCO, + (v—1)H,0
CHyp + X =10, — vCO, + (v=1)H,0

YmnoAloyiopoi o€ acknoelg kadong. Onwg oe OAeg TIG GTOLXELOPETPLKES QLOKT -
O€Lg KoL OTIS aokfoelg kavong ta dedopéva 1) Tow {ntovpeve popet va eival 1)
10cOTNTA 0moLovdfToTe cOpATOG (o€ g, o€ mol 1) ko e L mL, av To odpa eivan
aéplo).

O vroAoylopds Twv mocotTewy ot mol yivetou pe tn Poribeia Twv yvwotodv oxé-
oewv ard v A’ Avkeiou:
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Tevik®, oL ocTolyelopeTpLiol
LTTOAOYLOHOL G€ OOKNOELG
Kavong  yivovtow oe mol.
Opwg, ov oL moodTnTeg
aepiowv divovtal oe 6yKkoug,
OL  ULTOAOYLOMHOL  HITOPOVV
va yivouv kor pe OyKoug
apkel va oxetiCovrar povo
pe oaéplar koL ot ocLVONKeg
pétpnong va eivor ot idieg
omoTe  «avoloyieg  Oykwv
elvon kot avahoyieg mol».

Kavoagpro: ta aépla mpoi-
OVTX TNG KODONG.

[ CaCO; |: Aeuvkd ilnpa ]

NV emtilvon T OKNOo Done TPEm : o oc Ko to gENc:
TNo v emidv WV UCKNGEWV KA é7TEL VO EYOUVLLE U

i

ii.

iii.

iv.

Vi.

T ) Ado1 Twv SLopdpwV CTOLYELOHETPLKOV ACKHGEDV KOOGS HLOG Op-
YOVIKNG VWO HE YVOOTO HOPLokO TUTO YPOPOULE TNV OVTIGTOLYN XTHLKT]
eElowon g kadong kot pe Paon v e€icwon autr ekTeAOVIE TOVG GTOL-
XELOHETPLKOVG VITOAOYLGHOVG TTOL OUTALTOVVTOL.

Av dev yvopilovpe TO pHOpLatkOd TOTO TG OPYAVIKNG EVOOTG, OAAX YVLpi-
Covpe TV opdAOYN CGELpd GTNV Omola AVIKEL, YPAPOULLE TNV e€icwaoT Kad-
OTG HE T YEVIKT] HOPPT]) KL XPTCLLOTOLOVTAG TO YEVIKO HOPLOKO TOTO TG
EVOOTG. XTI GLVEXELX EKTEAODHE TOUG GTOLYELOHETPLKOVG VITOAOYLGHOVG e
Béon to dedopéva TG AokNoNg HOTE v TPOKLYEL eElowoT) pe dyVwoTo TO
v (apBpog atopwv C).

IToAAég popég xproylomolovpe moocdtnTar Oy TEPLOTOTEPY) QTTO AUTY] TOV
aronteitan yio tnv TARpn kavon (mepiooein Oy). H moodtnta tov Oy mov
TEPLOCEVEL EPPAVILETAL GTA KAVGUEPLOL.

Koavon pe aépa. O aépag amoteleital Paoikd and Ny kot Oy e avaroyio
nepimov 80 % v/v Ny, 20 % v/v Oq, dnhadr) n mocdtnta Tov Ny elvoun epimov
4mAdoia o Oyko kot e aptBpd mol amd v mosdtnTa Tov O,. Katd tnv
Koo, 70 Ny Tov aépa dev kalyeTon KoL TePLEXETOL TTPOAKTIKA apeTdfAnTO
0T KOLOOEPLAL.

Ortav ta kavoaépio Yoxovrat, ot vdpartpoi (HyO) mov mapdyovtal, vypo-
molovvTaL Kol §e guvuToAoyilovTal oTov Oyko TV Kavoaepinv. Eropévag,
1N petafor Tov dykov pe YoEn twv kavooaepiov kabopilel Tov dyko twv
opayopevev vdpatpev. Emiong, otav ta mpoidvra kadong dtoyetebovral
o€ vypookorikt ovoia (1. dtdhvpa HySOy), ot vdpartpol deopevovton kot
1 eAdTToTN OyKkov TV kavcaepiwv kabopilel eniong Tov dyko Twv vVEpa-
tnov. Exiong, n adénon g p&lag tov Srardpatog HySOy, pe Stoxétevor
TWV KAVOUEPLOV, AVTLOTOLYEL OTN HALO TWV TTUPAYOUEVODV DOPATHOV.

Otawv ta mpoidvta kadong dtoyetedovrot (HETE TNV TOpdK pLVET] TwV LPa-
TH®OV, OV YiveTal 1] e LYpoToinot Toug 1 pe SECHELOT) TOVG ATTd VYPOGKO-
mkT) ovoin) o ddhvpo NaOH 1 oe Siddvpa CaCO3 1) eddttwon dykov Tov
kavooepiov kabopilelt Tov 0yko tov dro&eldiov tov avBpoaka. Emiong, 1)
av€non Papovg Tov Stadbpatog avtiotolyel 6To B&pPog TOL TAPAYOHEVOD
CO,.

2NaOH + C02 — Na2CO3 + Hzo
Ca(OH)Z + COZ —> CaC03l + Hzo
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Avpeva Mapadeiypota

[ Mopaderypoa 5.1 ]

4,48 L aepiov Poutaviov (petpnpéva oe STP) kailyovron TARpwG pe TNV amaitov-
pevr mocotnta O,.

Kavon oveiag yvwetol po-
plokod TOTOL.

«. ITolog o 6ykog Tov Oy (oe STP) mov amauteitan yio tnv kador;
B. Toto ) palo Twv LIPATUOV TOL TAPAYOVTLL;

Yxetikég atopkég paleg: H: 1, O: 16.
Avon

. H mocdtnta (o€ mol) Tov fouvtaviov mov kaiyeton eivol:

448L

n= v = = 0,2 mol
Vm 224 —
mol

Ipbgpovpe v e€lowon tng kadong Tov Povtaviov:
CiHp + 20, —> 4C0, + 5H0
1 mol g mol 4mol 5mol

0,2 02- % 024 02-5

, . , 13 ,
H mocotnta tov amoartovpevov O, eivar 0,2 - 5 =13 mol. Emopévag:

V(Oy)
Vi

n(0y) =

V(0,) =n(0y) - Vy = 1,3mol - 22,4L/mol = 29,12 L

B. H mocotnta tov mapayopevov HyO 0mwg vitodoylotnke mopamdve eival
1 mol. Emopéveg voroyilouvpe apyikd tn oxeTikr poplakt palo Tov vepod
KoL Kooy T palle Tov vepoL TTOL AVTLOTOLYEL OTNV TOPOTTAV® TTOCOTNTA.

M,(H,0) =2 + 16 = 18

M,(1,0) g/mol

m(H,0) = n(H,0) - M,(H,0) g/mol = 1mol - 18 g/mol = 18 g

n(Hz O) =

[ Mop&derypa 5.2 ]

8,8 g mpomawviov (C3Hg) kaiyovton pe tnv ammattoOpevn mocodTtnTo 0épo.
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a. ITowog 0 6ykog Tov aépa (80 % v/v Ny kot 20 % v /v oe Oy mov autonteiton yio
v Kavon;
B. ot n palo twv VEPATRDV KoL TOLoG 0 OYk0og Tov CO, oL TOPAyoVTOL;

Sxetikég atopikég paleg: H: 1, C: 12, O:16. Ot 6yKOL TV aeplov avapépovtal
oe STP.

Adbon
. Apykd vtoloyilovpe TNV mocdtnTH (0€ mol) Tov Tpomaviov ov Kaiyetal:

M,(C3Hg) =3-12+8-1 =44

8,8
n= mg = gg = 0,2mol
M, = 44 =
mol mol

Ipagovpe tnv e€icwor Tng kabong TOL TPOTAVIoL:

C3H8 + 5 02 — 3 C02 + 4 Hzo
1 mol 5mol 3 mol 4mol
0.2 1 0,6 0,8
H mocotnta tov amaitodpevov O, eivar 1mol ko eopévog o Oykog (o€

STP) eiva 22,4 L. O 6yKog TOL 0éPCL TTOL AVTLOTOLYEL GTNV TTOGOTN T QLUTH)
tov O, voroyileton wg e€ng:

>t 100L oaépo mepiéyovtar  20L O,
x 22,4L

x =112L atpa
B. H mocodtnta tov mapaydpevov HyO eivar 4 - 0,2 = 0,8 mol Emopévog:

M,(H,0) =2+ 16 = 18

ho_m
B g
Mrmol
m=n-Mri =0,8m01-18i =144g
mol mol

Emntiong, n moootnta tov CO, eivon 0,2 - 3 = 0,6 mol mov avtiotouyel o dyko:

V=n-V, = 0,6mol-22,4L =13,44L
mol

[ Mopaderypa 5.3 ]

50 mL aepiov CHy xaiyovtal pe tnv astoutodpevn tocotnta aépa. No viroloyt-
oTovV:



130 Kepalaio 5 - Kavowes 'YAeg - Kavon

a. O 6ykog Tov aépa mov amartrOnke yio tnv TANpr kodor).

B. O cvVoALKOG OYKOG TV KOWGUEPI®Y (TO VEPH GE KATAGTAOT] LOPATHOV).

Svotaon aépa: 80 % v/v Ny, 20%v/v Oy. ‘OAot oL dykor petprifnkav oTig idieg
ouvOnKec.

Avon

Me Baon tnv e€icwon kadong, EXoupe:
Y& GTOLYELOPETPLKOVG VITOAO-
YIOHOUG peTaED aepiwv pio-

CHy + 20, CO, + 2H,0 POVHE VO EPYAGTOVHE KO e

1mL 2mL 1mL 2 mL OYKOUG, apkel vor HETpoOVTOL
oTig idieg ouvOnKec.

50 mL 2-50mL 50 mL 2-50mL

o. To O, mov amouteitan éxet 0yko 2 - 50 mL = 100 mL. Emeidn) n avadoyia pe
to N, eivon 80 %v/vN, : 20%v/vOy 1] 4 : 1, 006yKkog tov Ny mov avtiotol-
xel oo amaitovpevo O, elvar tetpamhdoiog, SnAadr, 4 - 100 mL = 400 mL.
‘Etot, 0 6ykog Tov aépat TOL ATTAULTELTAL YLa TNV TAT|PT) KXOoT) elvot:

V(aépa) = V(0y) + V(N3) = 100 mL + 400 mL = 500 mL
B. Ta xawcaépia mepiéyovv to Ny tov aépa, To CO,H kot Tovg vdpatpovg. O
6yKog Toug Ba eivat:

V(kowoaepiov) = V(CO,) + V(H,0) + V(N,)
= 50mL + 100 mL + 400 mL = 550 mL

[ Napaderypoa 5.4 ]

20 mL CoHy avopryviovton pe 400 mL aépa kot avagréyovrot. No vtodoyiotei 1
TEPLEKTIKOTNTA TV Kawoaepiwv oe CO, (o8 % v/ V).
o. mpLv amd v Yo€n kot
B. petd Tnv YoEn, omdte oL vEpatpol vypoTotobvTL Kot StoywpilovTon amd To
LITOAOLTTL KOG AEPLOL.

Svotaon aépo: 80 % v/v Ny, 20%v/v Oy, ONot oL dykor petpribnkav otTig idieg

ouvOnkec.
Avon
. C2H4 + 3 02 — 2 COZ + 2 HzO
20 mL 3-20mL 2-20mL 2-20mL
0,8 -400 mL = 320 mL N,
Apykd, o oépog mepLéyeL: Ko

0,2 - 400 mL = 80 mL O,



Avpéva Hapadeiypara

131

Me v kavon npoxvmrtovy 40 mL CO,, 40 mL H50 ko mtepiocetel O,, mov
éxer 0yko: 80mL — 60 mL = 20 mL. IIpwv amd v Yo€n, o 6ykog twv kow-
coepiov eivar: 40 mL + 40 mL + 20 mL + 320 mL = 420 mL. H mepilextiko-
ta oe CO, voAoyileton wg eEfg:
St 420mL  kovooaepiowv vapyovv 40 mL CO,
100 mL x
x =952
Enopévwg n meplekTikdtnTa TV kavoaepiov oe COy givan 9,52 % v/ v.

B. Meta v Yo€n, To HyO vypomoteiton ko Sev ocuvumodoyiletol oTa kawwoo-
épla, T omoia Topa Ba éxouvv 6yko: 40 mL + 20 mL + 320 mL = 380 mL. H
%V /v TepLekTIKOTN T Tovg 6 COy O eiva:
40

— .100% = 10,5 % v/v
380

[ Mopaderypa 5.5 ]

Owctokd yroalaxt diobéter @Ladidio vypaepiov (mov mepiéyel kabopd mpomdavio)
pe opxtkr) palo ion pe 572 g. Metd atd 12 min cuveyotg Aettovpyiag 1 pélo tov
proidiov Ppébnke ion pe 550 g. Towa 1 péalo tov CO,, ov mopdyOnie Kot TOLOG
oyxog O, (petpnpuévog oe STP) amontrifnke yio tnv kodon;

Sxetikég atopikég paleg: H: 1, C: 12, O: 16.

Adbon

YmoAoyiCoupe tnv mocdtnTa (6 mol) Tov mpomaviov mov kaTovadmOnKe:

m=572g—550g =22¢g
M, =3-12+8=44

22
n= mg = § = 0,5mol
M, = 44 =
mol mol

A7 v kabor) TG TOGOTNTAG HLTHG EXOVHE:
CsHg  + 50, — 3CO, + 4H,0
0,5 mol 2,5mol 1,5 mol
H mocotnta tov CO4 elva, emopévag: 1,5 mol - 44 miol =66g.
H mocomnta tov O,, mov amouthOnke yio tnv mAnpn kobdon eivar 2,5mol 1
2,5mol - 22,4 - = 56L.

[ Mopaderypa 5.6 ]

11,2L aéprov arkwiov (oe STP), astoutodv yio tnv mAfpn kadon toug 64 g O,.
ITolog 0 popLAKOG KoL TTOLOG O GUVTAKTLKOG TVTOG TOL AAKLVioU;

Yxetikr] otopikr] palo: O : 16.
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Adbon
YmoAoyilovpe Tig TocdTNTEG TOL adkiviov kot Tov Oy oe mol:

\4 11,2L

n(C,Hyy_p) = — = = 0,5 mol
vy Vin 22.4 L
mol
M (05) =216 =32
64
n(0,) = m_ = & _ 2 mol
2 g g
M, == 32=
mol mol

Amo v kaboT) TG TapaTtdve TOCOTNTAG TOL OAKLVIOU £XOUE:

v—1
CvH2v—2 +

02 —> VC02 + (V - 1) Hzo

3v—1

0,5mol -0,5mol

INa v aoutodpevn yix tnv kavor tocotnta O, toylel:
3v—1

0,5=2
v=3

Emopévog: M.T.: C3Hy, xou 2.T.: CH3—C=CH

[ MNapaderypo 5.7 ]

20 L aéplov adkaviov avapryvoovron pe 400 L aépa (20 % v/v Oy, 80 % v/v Ny). To
piypa aovapAéyeton Ko kalyetor TApwe. Xt kawoaépia fpédnov 10L O,.

«. ITolog o popLakdg TOTOGg TOL AAKAVioU;

B. Iowx aépla kot o€ moleg mocotnTeg (o L) mepiéyovrol ota kavoaépio, HeTd
TNV QTOUAKPLVGT] TV LOPATHOV;

‘Olot ot dykot petpribnkav otig idieg ouvOnKec.
Movtého doprig tov abaviov
Avon (C,Hy).

. Eoto C,Hj g 0 pHOPLOKOG TOTOC TOL XAKAVIOU.

CVH2V+2 + ?)1}2—+1 02 — VCOZ + (V + 1) HzO

20L 3V—2“-20L y-20L (v+1)-20L

To 400 L aépo mepréyovv % -400L =80L Oy kot 400L —80L =320L N,.

Eneldn meploceyav 10L O, yxpnowomoumifnkov xkatd tnv  kodon
80L—-10L =70L O,. Omnote:

3v+1

-20 =170
v=2

Ipodxerta, emopévag, yio to oaubévio (CoHyg).
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Kabon ovciag pe dyvwoto
poptokd thTTO.

B. Ta xovooaépio, HET& TNV ATOUAKPULVOT TV LIPATHOV, TEPLEXOLV:
v-20L =40L CO,, 320L Ny xou 10L O, (mov eivon yvwotd 611 mepicoe-

Yav).

[ Moapaderypa 5.8 ]

OpLopévn TocOTNTA ATHOV HIOG KOPEGUEVNG LOVOGBeVOUG ahk0OANG KalyeTo TTAY-
pwg, omtote mapayovral 4,48 L CO, (oe STP) kaBhdg kou 4,5 g HyO. Na tposdiopt-
otel 0 popLorkdg TOTTOG TNG AAKOOANG Kot 1) palo tng. Tlotot ot Suvartol cuvtaktikol
TOTOL TNG AAKOOANG;

Yxetikég atopkég paleg: H: 1, C: 12, O: 16.
Adon

YmoAoyiCoupe tig TocdtnTeg TOov CO4 KOt Tov HyO 6e mol.

n(CO,) = v _ 4L 0,2 mol
Vm 224 m%l

M,(H,0) =2+ 16 = 18

m 45
£ 138
mol 18 mol

= 0,25 mol

n(HZO) =

T
Eotw C,Hy,; 20 0 poprakdg tOmog g adkodAng ko xmol 1 mocdtntd tng.

CHz20 + 20, —  vCO; + (v+1)HO

xmol vxmol (v + 1)xmol
Ao TV Aoknon LoXVEL:

v-x=0,2 (1)
(v+1)-x=025 (2)

Me Mo tov cuothpatog Twv eflohoewy (1) ko (2), mpokmrel:

v=4
x = 0,05

Emopévag, o poplakdg tomog tng adkooAng eivon C4H; 0.
T ) péloc tng aAkoOANG €xOULpe:

M,(C4H;00) =4-12+ 10 + 16 = 74

ho _m
ML B
Mrmol
m:n-Mri=0,05m01-74i=3,7g
mol mol
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Ot dvvarol cuvtaktikol TOMTOL Yia TNV aAk0OAN eival:
(l)H
CH;—CH,—CH,—CH,
1-Bovtavorn

(l)H
CH3;—CH,—CH—CHj;
2-fouvtavorn
OH

| o
CH; —CH—CH, CH; —C—CH,
CH;, CH;,

2-peBuo-1-mpomavorn 2-peBuro-2-mpomavorn

[ Mopaderypa 5.9

15 mL aéprov piypoartog wov amoteAeiton omtd pebavio ko albdvio otottel yior wAr)-
pn koo 45 mL Oy, petpnpéva otig idieg ouvOrkec.

a. Howxn %v/v cboToon Tov piyparoc;

B. Ao o Kowoaéplo aTopaKkpLVOVTOL He YOEN oL LIpaTHOL, OTTOTE TaPALEVEL
éva povo aéplo. Ilorog o Oykog tov oTig 1dLeg pe TIg Topatdvew ovvOTnKeg;

Adbon

. Eoto xmL pebaviov kar ymL oubaviov oto piypa. Ioyvet:

x+y=15 (1)
A16 TG e€lodoELg KOOGS TV SV0 CUOTATIKOV TOU PIYHATOG, £XOUE:

CH, + 20, —> CO, + 2H,0
x 2x by

CHy + 10, — 200, + 3H0
y % y 2y

Amo v mocotnTa Tov O5 yio TNV KodoT) TOL PLYHATOG TTPOKDTTTEL:
2x + %y =45 (2)

Amd v enidvon tov cuothpatog v (1) ko (2), Tpoxirrel:

xX=5
y=10
H %v/v cbotaon tov piypotog eivo:
CH, 15—5 -100%v/v =33,33%v/v
10
C,Hq T 100 % v/v = 66,67 %v/v
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B. To éva kot povadikd aéplo PeTA TNV ATOUAKPLVOT TV LIPATHAOV, elval TO
CO,, mov éxeL dyko: V = (x + 2y)mL = 25 mL.

Moapaderypa 5.10 ]

50 mL vypo0 vdpoyovavBpaka mukvotntag p = 0,72g/mL kaiyovton pe mepio-
oewx Oy xou mopayovron 54 g HyO. Na mpoosdiopiotoiv:

a. O poprokdg ToIog ToL LEPOYOVEVEpaLKa.

B. Ta duvatd woopept (ko oL ovopaoieg Tovg).

Adon
. A1 Tov OYKO KO TNV TUKVOTNTA, LIToAOYiloupe Tn palo Tov LOPOYOVAV-
Oparico:
_m
Py

mzp-V=0,72£-50mL=36g
mL
YroAoyiovpe v mocodtnta Tov HyO oe mol:

M,(H,0) = 2+ 16 = 18

54
n(H,0) = mg = g = 3 mol
Moo B

Eotw C Hy 0 p(/)plom()g’ﬂ'mog Tov USpoyov(icvepaKoc KOl £€0TW N 1) TOCOTNTE
Tov e mol. And v e€icwon kadomNg Tov, EXOULE:
4x+y
CiH, + 2
Y.
n >N

0, — xCO, + JH,0

Sopeova pe ta dedopéva oxnpatilovpe Tig eEloOoELS:

m 36g
n= =
g g
Mr ol (12X + y) ol
n= 36 mol (1)
12x +y
%/-n = 3mol (2)

Amd g eEiodoerg (1) xou (2) mpokvmrovy ot e€iodoeig (3) kon (4):

x-n=2,5mol (3)
y-n = 6mol (4)
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Me Swaipeon katd pédn tov (3) ko (4) mpoxdmrel:
x_5 )

v e€lowon (5) yvwpilovpe 6L x, y Oetikol aképoror apiBpol kou emeldn
oe x aropa C o péylotog aplbpog aptbpdg atopwv H eivar 2x + 2 (adkavia)
wyvel: y < 2x + 2 ko Aoy g (5) yiveran x < 5. Emopévog x = 5 ko
y = 12 omdrte 0 popLakdg TOITOG Tov LEpPOoyovavBpaka eivat, CsHyy.

B. Ztov poprakd tomo CsHys avtiotolyodv ta mapakdto 3 toopep:

(|3H3 ?Hs
CH3;CH,CH,CH,CHj CH3;CHCH,CHj; CH; —(lj—CH3
TEVTAVLO peBvrofoutdavio CHj

SipeBuiomponvio
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EpwTtnoelg - Aoknoelg - MpofAnuata

5.1 H Paoiwkn Aettovpyio evog Studiotnpiov metpe-
Aaiov eivat:

vou eEQyeL e YEWTPHOELS TO apyO TETPEAALO.
vo mapbeyet Pevlivn.

Vo TApPAYEL TX TTETPOYNHIKA TPOTOVTAL.

vo Stoxwpilel To apyd meTpéhaio oe otAov-
oTEPA KAAOHATA.

o< =R

5.2 Ta metpoynpikd eivo:

. XMHLKEG EVOOELG TTOV TEPLEXOVTAL OTO TETPE-
Aauo.

B. XNHUEG EVOTELS TTOL TPOEPXOVTOL KITO TCL TTE-
TPOHATOL.

Y. TTPOIOVTA TTOL TAPAYOVTUL GLVOETIKA e TP~
TeG DAEG, OL OTTOLEG TTPOEPYXOVTAL KUPLWG atd TO
TETPEAQLLO.

8. oL mpwteg GAeg ad TIG oToleg oYNUATIOTNKE
TO TETPEAQULO.

5.3 Amo 11 vaeba Tapdyovtol Kuplog:

O TO PWTIOTLKO TETPEAXLO KOl TO TTETPEAALO OEp-
HOVGTG.

B. 1N GoPAATOG KOl TO OTEYAVOTTOLNTLKX VALKA.

Y. 1 vaeBaAivny ko dAlol apopartikcol vdpoyo-
vavBpoxkeg.

8. Pevlivn kol mpdteg VAEG TNG TETPOYMHULIKTG
Bropnyaviog.

5.4 H PevCivn eivon piypo:

v3poyodVoUL Ko AvBpaKka.

VYPOV 0EVYOVOUX®WV KOUVGIULWV.
vdpoyovavBpdkwv pe 5-12 dropo avBpaka.
LOOHEPQOV eVOOEWV TOL TOTTOL CgHyg.

o2 ™R

5.5 Katd v avapdpewon g Pevlivng éxouvpe:

. PETATPOT TV AKLVKA®V LIpoyovovOpliwy
0€ APWHATLKOVG.

B. petotpomn twv okdpecT®V LIPOYOVAVOPAKWV
0€ KOPEGHEVOUG,.

Y. HeTaTpomr vdpoyovavlpldkwv ce TeEPLGGOTE-
poug dtokAadLopévoug.

8. onpovtikny avénon tng mocodtnTOg TNG PEVii-
VNG TTOV TTPOKOTTEL ATTO TO TETPEAQLLO.

5.6 To guowkd aéplo eival:

. Kobolpo piypa aepiowv vdpoyovavlpakwv (kv-
piwg CHy) mov Ppioketon o€ QUOLKEG KOLAOTY)-
TeG 070 e0wTEPLKO NG I'MC.

B. piypo CHy ko CO, mov elevBepovetarl omd
PWYHEG TOL £dQPOUG.

Y. T aépla TpoidvTa TnG SLOALENG TOL TTETPEAai-
ov.

8. to aépro mov oynuartiletar ota avBpakopu-
Xelo.

5.7 To Proaéplo amoteeitar amo:

CH4 xou CO4.
CHy4 xou CO.
agplovg vdpoyovavOpakeg.

> ™R

aéploug vdpoyovavBpakeg kat CO.

5.8 Ta 1o Proaéplo yvwpilovpe OTL:

o. €lvoL To aéplo Tapampoiov TnG XNHIKNG Plopn-
xowviog.

B. eivou To aépro mpoidv tov Proroyikov kabapt-
OOl TV AVPATWV.

Y. TpokUITEL ATd TN oNYN {WIKOV KoL QUTIKGOV
OPYOVIOHOV.

8. ypnowomnoieiton otig Propnyavieg oo kodolL-
po.

5.9 To vypaéplo amoteheital KplwG oTo:

TPOTAVLO Kot fouTAvLO.
Boutévio ko mevtévio.
abavio, TPOTAVLO KoL TTEVTAVLO.

o2 ™R

vdpoyovavBpakeg pe S0 éwg mévte Gtopo G-
Opoaxkar.

5.10 No avamtotete o emLELPHIATE OOG VITOGTY)-
pifovtag v dmoyn: «To metpélono elval oAD mo-
AOTIHO YLor VO KoyeTas.

5.11 Noa ypayete tic e€ng e€lomoelg mApoug Kod-
oneG:
{R1}: tov Bouvtaviov.

{R2}:  twv alkavieov (yeviky e€lowon kadong).
{R3}:  twv adkeviov (Yevikn e€icwon kadong).

{R4}:  evog vdpoyovavOpaka C,H, (yevikn eki-
owaoT) Kavong).

{R5}: g abovorne.

5.12 11,6 g Pouvtaviov kaiyovior TANP®G He TNV
agaltovpevn moootnta O,.
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a. ITotog 6ykog O, (petpnpévog oe STP) autoutei-
TOL YO TNV KOOoT);

B. IToiog 6yxog CO, (oe STP) mapdyeton katé TNV
Kavor);

y. Howx 1 pélo Tov TarparydpevoL vepov;

Sxetiég atopikég paleg: H: 1, C: 12, O: 16.

5.13 IlocotnTa mpomaviov kalyeTon TANPWG pe TNV
oL toOpeV TocOTNTA O £TOL MOTE GTA KAVGAEPLO
v oxnpoatiotovy 13,2 g CO,.

«. Na vroAoylotel 1 Topostéve TOGHTNTR TOL
TPOTAViOL € g.

B. IIoca g vepold mopAyoviol GTNV TOPATAV®
Kavon;

y. IIoca L O,, petpnpéva oe STP, amattodvron
ylow TV AN kador) TG Topandive TosoT)-
TOGg TOL LEpOoyovAVOpaLKa;

Sxetiég atopikég paleg: H: 1, C: 12, O: 16.

5.14 Tlowg oykog aépa (20%v/v Oy, 80%v/v Ny)
amonteitan yloo Tnv AR pr koo 4,48 L aepiov mpo-
naviov; Ot dykot eivan petpnpévol oe STP.

5.15 100 mL mpomeviov kaiyovral e TNV aoitov-
pevn moodtnTa aépa (20 % v/v Oy, 80 % v/v Nj). Nau
LTTOAOYLETOUV:

a. O o6yxog Tov CO, ot KOwoaéplar.
B. O dykog Tov aépa ov yprotpomoLyOnke.

Olot oL dykol petpribnkov otig idieg ovvOnKeg mie-
ong kai Beppoxpaciog.

5.16 Aépio piypa amotelodpevo amd 5L mpomaviov
ko 200 L aépar (20 % v/v Oy, 80 % v/v Ny) avaphéye-
tat. Tlotog o dykog TV Kavsoepinv Petd tnv YoEn
toug; Ot dykol petpnOnkav otig ideg ouvOnkeg ie-
ong kat Beppoxpaciog.

5.17 Tlowot ot uvatoi GLVTAKTLKOL TOTTOL EVOG CtAKO-
viov, 0TV elval yvwoTto 0Tt 7,2 g Tov aAKaviov mTo-
payovv pe v kabvorn touvg 22 g CO,;

Yxetikég atopkég paleg: H: 1, C: 12, O: 16.

5.18 1,12 L evdg aepiov ahkeviov, petpnuévo oe STP,
KolyovTol TAPWGS HE TNV AITOLTOVHEVT) TTOCOTNTO 0é-
pa (20 % v/v Oy, 80 % v/v Ny) kot mpokvtovy 3,6 g
vdpatpmv. No Bpeboiv:

o. O poprokdg THmog Tov adkeviov A.

B. O oykog Tov aépa oL KaTaVAA®ONKE KOTE
TNV KavoT), petpnpévog oe STP.

y. Ot dvvarol cuvtaktikoi TOIOL TOL AXAKEViOU.

Yxetikég atopkég paleg: H: 1, O : 16.

5.19 20mL aepiov aikeviov avopryvoovton pe 1L
aépa (20 %v/v Oy, 80 %Vv/v Ny) kai To piypo ovo-
eAéyetal. Eta kovoaéplo tpocdiopiotnray 80 mL
CO,.

o. Na mpocdloplotel 0 HOpLaKOG TOTOG TOL OAKE-
viov.
B. No mpoodiopiotodv ot duvatol cuvtaktikol
TOTTOL TOL AXAKEVIOU.
y. Howx n oboTaon Twv kavcaepiov oe mL, petd
v YO&n Toug otig cuvnBiopéveg ouvlnkec;
OMot o1 dykot petphnkav otig idteg cuvOrkeg mie-
ong ko Beppoxpaciog.

5.20 40 mL aepiov adkiviov aaitodv yiow TNV TAN-
pn xavon tovg akppadg 1,1L aépa (20%v/v O,
80 % v/v Ny).

. Na npocdiopiotel o poprakdg TOTTOG TOU oAKL-
viov.
B. No mpoodiopiotodv ot duvatol cuvTokTikol
TOTOL TOL OAKLVioU.
y. Iowx n obotaon TV kavoaepiov oe mL, petd
v YO&n Toug otig cuvnBiopéveg ouvOnkeg;
OMot ot dykot petpribnkav otig idieg cvvOrkeg Tie-
ong ko Beppokpaciog.

5.21 Aépro piypa Oyxov 4L omoteleiton amd pe-
Bavio ko mpomévio.  To piypa avoeAréyetoar pe
Vv amattoOpevn toocdtnta Oy Kol 6TO KAVGOEPLA
npocdiopiotnke tocdtnTa CO, 6ykov 10 L. Av 6ot
oL Oykol petprbnkav otic idleg cuvOrkeg mieong Kot
Beppokpaciog, vo vtoloylotel 11 cOGTAGCT) TOL Piy-
patog o€ L.

5.22 Aépuo piypoa peboviov - Bovtaviov astatel yuo
Vv AP kadoT Tov 6mAdcto 6yko O,. Na vitoho-
ytotel n avaroyio oykwv (V,/V]) TV cuotatikdv
ToL ap)LKOD piypartog. OAot ot 6ykotl eivar petpnpé-
VoL 671G idLeg oLVOTKES.

5.23 Ioopoprakd piypo peBaviov kot Tpomaviov éxet
Halo 24 g Kol KOUYeToL TANPWG e TNV OTTOLTOVHEVT)
T0cOTNTA 0EVYOVOUL.
a. Noa vroloyiotel n pala kabe cvaTatikob TOv
TOUPATTAVE® PLYHOATOG.
. ITowog o 6ykog Tov CO, (oe STP) mov mapayet
TO piypo He TNV KOO TOL;

Sxetikég atopukég paleg: H: 1, C: 12
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5.24 ZTaYopoKTNPLOTIKA EVOG OUTOKLVIITOV QVOUPE-
petot O0TL mophyel 176 g CO, ava km. Na vrtoroyt-
otel:

a. H pala g Peviivng mov kaiyeton avé km yuo
T0 €V AOYO povTéro, ebv Bewpovpe otL 1) Pevii-
vn amoteAeital eE0AOKANPOL AT OKTAVLO.

B. O exAvopevog dyxog vdpatpmv oe STP avé km
yla To €v AOyw autokivrto.

v. O 6ykog tov aépa (20 % v/v Oq, 80 % v/v Ny)
7oL aatteiton avé km yio tnv mAfpn kodon
g Pevlivng, petpnuévog oe STP.

Yxetikég atopkég paleg: H: 1, C: 12, O: 16.

I ... Suvartotg Abteg

5.25 Aépio piypo CoHy kot evog adkaviov katahot-
Baver 6yko 20 mL, avopryvioetor Se pe 200 mL O, xan
avapAéyetal. Metd tnv Yo€n toug, T Kavooépla
Katohopfavouv 6yko 175mL, eved dtav 6Tr GLVE-
xewa SPrfactodv ot Siddvpo NaOH (omote amop-
po@atot 6An 1 toocodTnTa Tov CO,), 0 HYKOG TV KO-
ocaepiwv ov amopével eivo 125 mL. Na mpoosdiopt-
oTovV:

«. H ovotaon tov apyikod piypoartog (oe mL) ko
B. O popuakdg ToIOG TOL AAKLViOL.

OMot ot dykot petpribnkav otig idieg cuvOnkeg mie-
ong ko Beppokpaciog.

5.26 10mL evog aéprov vdpoyovavBpako ovoyvo-
ovton pe 60 mL Oy kol To piypo avagAéyeton. Meta
oo kavon kot YoEn twv Kavooepiny £xouv amopei-
vel 40 mL aepilov amd ta omoio Tae 30 mL eivon CO,,
eved Ta voAowa 1) mepicoew Tov Oy Av dhoL oL
oykol éxouvv petpndet otig idleg cuvOnKkeg mieong ko
Oeppokpaciog va TpocdloploTel 0 GLVTAKTIKOG TO-
110G TOL VOpoyovAvOpakaL.

5.27 Ioopoprokd piypo amotedodpevo amd dvo oé-
pLo chkvioe GUVOALKOU OyKkov 40 mL, aontel yia tnv
A pn kadon tov 170 mL O,. Na deryBel 611 0 aplb-
HOG TV aTOHWV GvBpaka 6To éva HOpLO eivar GpTLog
KoLt 6to Ao epittdg. Na mpoadiopiotoidv emiong
ta duvarté Levyn Twv dvo adkaviov. Ot dykot éxovy
petpnBet otig ideg ouvOrkeg mieong kan Beppoxpo-
olog.

5.28 Aépio amotereiton amd mpomdvio, C3Hg (g) kot
mlavog and Poutdvio, C4Hyg (g). HocdtnTar atd to
aéplo avtd 6ykov 8,96 L oe STP kaiyeton mANpwg e
O, xat tpokvmTovy 29,12 L CO, (g) oe STP.

. No deikete 0TL TO aéplo dev mepiLéyel povo mpo-
TAVL0.

B. Noa mpoodiopicete TNV % v/v meplekTikdTnTa
TOL 0EPLOL G TPOTAVLO KoL POVTAVLO.

Sxetikég atopukég paleg: H: 1, C: 12.

5.29 Tlowog o poprakdg TOmOg aéplov LOPoYOVav-
Opoka, mov otav koiyetor TéAewx divel SuTAdcio
oyko CO, ko dumtAdoro 6yko vdpatpodv (oTig idieg
ovvOrkeg); Howx 1 avodoyia dykwv pe tnv omoio
npémel vo avapyBel o maportdve vdpoyovavOpokag
pe pebavio, ®oTe OTAV TO Piypa kael TAN PG 0 OyKkog
tov CO, va €xeL e TOV OYKO TV LIPATUDOV OYEOT)
2:3;

5.30 To @aAidio oe éva yralakL epLéxel LYPOTOL-
NHEVO OAKAVIO WG KOOOLHO Ko EXEL GUVOALKY L&l
150 g. Metd amd ouveyr) xprion yLa éva Xpoviko did-
otnpa, 1 pala Tov @LaAidiov yiveton o pe 144,2 g
eve kot tn Sudpkela Tng kadong mapdxOnkav 9 g
HZO.

a. ITowx n p&lo tov ahkaviov mov KankKe;
B. IIoiwog o poplakodg TOITOG TOL AAkaviov TTov Te-
pleiye To PLoAidio ko ot T Suvarté Loopep;
y. Howxn péado tov CO, ov mapdyOnie kaTd TV
Kooom);
Sxetikég atopukég paleg: H: 1, C: 12, O: 16.

5.31 10mL aepiov alkaviov amautel yio Tnv AN pn
kovor tov 325 mL aépa (20 % v/v Oy, 80 % v/v Ny).

a. Na mpocdiopiotel o poplokdg TUTOG TOL -
KOVIOU Kol va ypa@oiv Tar SUVHTA LGOpEPT] KO-
Bmg kot oL ovopacieg Toug.

B. ITolog o 6yKog TV Kawoaepinwv petd v Yok
Toug oTIg ovvnbiopéveg cuvOTKeg;

‘O)ot oL dykol petpribnkav otig idieg cuvbrjkeg Tie-
ong kau Beppokpaciog.

5.32 Opiopévn mocoTNTA KOPESEVNG PHovooBevolg
OAKOOANG KOLyETOUL TANPWG HE TNV ATTOULTOVEVT] TTO-
oot aépa (20 % v/v Oq, 80 % v/v N,). Zto kowoo-
épla mpoodlopiotnray 9 g vdpatpav kot 17,6 g CO,.
. Na npocdiopilotel o poprokdg ThIog Tng aAKo-
OANG KoL vor YpoupoOv tor SuvaTé Loopepy) Ka-
B¢ ko oL ovopaoieg Toug.
B. No vtoAloylotel 0 6YKOGg TOU aépa TOL OUToLL-
mOnke yio v kovon oe STP ocuvOrjkec.
Sxetikég atopukég paleg: H: 1, C: 12, O: 16.
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5.33 Aéplo piypa ogroteheitar omd 20 mL peBovi-
ov ko 20 mL evog GAlov dxvkAov vdpoyovavBpa-
ko. To piypo ostartel yue tnv mAfpn kadon tov
130mL O, eve amd v kovor mpokvrtovy 80 mL
CO,. Tlotog 0 cuVTaKTIKOG TOTOG TOL VOPOYOVAV-
Opaka; Olot o1 dykot petpiOnkav otig ideg ovvon-
Keg mieong kot Oeppokpociog.

5.34 Aépio piypa ocuBaviov ko evog odkeviov koo~
AapPéver ovvolikd dyxo 40 mL. To piypo orontei
yloe TNV TARp1 kavon tov 190 mL Oy evd amd v
kavon mpoktmrovv 120 mL CO,. Ilowog o poprokodg
TOTOG TOV AKEVIOL KOl TTOLOL OL SVUVOLTOL GUVTAKTL-
kol torot tov; OAot oL dykoL peTphOnkav oTig idieg
ouvOnKeg.

5.35 Ioopoprokd aéplo piypo abeviov ko evog G-
Aov vdpoyovavBpaka kataopfaver dyko 8,96 L oe
STP. To pilypa kaiyetar TANPWG KoL TPOKLITTOLV
1 mol CO, ko 1,2 mol H,O.

a. ITotog 0 cuvtaktikdg TOTOG TOL LOPOYOVAV-
Opaxka;

B. Iowx mocodtnTar oe (mol) O, amoutrifnke yio
TNV Ka0oT) TOL piypatog;

5.36 Ioopoprokod aéplo piypo amoteheiton oo pebé-
vio kot évar adkévio. To plypa ostontel yio tnv kotbon
tov 800 mL aépa (20 % v/v Oy, 80 %V /v Ny) eve) ota
kavoaépila tpocsdiopiotnkay 100 mL CO,.

a. ITotot o1 Suvartoi cuvtakTikoi TOTOL TOL OAKE-
viov;

B. TIotog 0 6yKOG TwV Kawoaepinwy PeTd TNV YOEN
Tovg oTLG ovvnBilopéveg oLV Keg Tieong Ko
Beppokpaciag;

OMot ot 6ykol petpriBnkav otig idteg cvvOrKed.

5.37 Ioopoproxd aépro piypa peBaviov ko evog -
Aov vdpoyovavBpaka katoaropPaver dyko 4,48 L oe
STP. To piypo koiyetar TANp®G KAl TPOKLITOLY
17,6 g CO4 xou 10,8 g H,O.

«. Ilolog 0 cuvtakTiKOG TOTOG TOL LEPOYOVAV-
Opaka;
B. Iowa mocodtnta oe (mol) O, amorthOnke yia
TNV KOO TOL PIYHATOG;
Sxetikég atopikég paleg: H: 1, C: 12, O: 16.
5.38 Aépio piypa amotedeiton ammd évor ahkivio ko

évar aAKkéVLo pe Tov 8o aplipd atopwv avlpoka aTto
popLo Tovg. 50 mL amd To piypa Koiyovtor TARp®g

ko TpokvrtTovy 150 mL CO,. Na tpoodiopiotoiv ot
oLVTaKTIKOL TOTTOL TV 00 LpoyovaVBphKWV.

OMot ot dykol petpribnkav otig idteg cuvOnKec.

5.39 Alxdvio (A) kat adkévio (B) Siabétouv tov idio
apBud atopwv C oo popLo tovg. H kadorn tocodtn-
Tag 1 mol Tov adkaviov diver xg HyO eved n kadon
1mol tov arkeviov diver yg HyO. Av eivou emiong
Yvwot 0t x/y = 1,2, va tpocdiopicete Toug duva-
TOVG GLVTOKTLKOVG TUTTOLG TwV S0 Ldpoyovavlpd-
KOV.

5.40 Aeiypa 6ykov 10 cm® evog aépiov vdpoyovéy-
Opaka ooy voeTon pe 70 cm® Oy ko pokakeitan
omwOnpag. Metd to TéAog Tng kawdong ko Ty YoEn
TV KOUGAEPIOY 0 6YKOg TOUG eival icog pe 65 cm?
amd T omoiax 20 cm® CO,. Iolog 0 popLakde THTOC
Tov vdpoyovavBpaka;

O)ot oL dykol petpribnkav otig idieg ouvbrjkeg Tie-
ong kau Beppokpaciog.

5.41 Aépio piypa amoteleitor atd éva adk@vio, v
oAkévio kot Hy. 100 mL tov piypartog divovv pe kad-
on 240 mL CO,. Emiong, 100 mL tov idtov piyporog
Oeppaivovtal mapovsio Ni ko pokvmtel pioe povo
aépla évaworn oykov 80 mL.

a. Na e€nynfoete yuoti to tedkd aéplo eivor to
aAkavio.
B. Na mpocdiopiore:
i. Toug tomoug twv dVo vdpoyovavBpdkwy.
ii. T ocboTacn Tov apylkov piypotog ce mL.
O dykol twv aepiwv éxovv petpnBei oTig idteg ouv-
Onkec.

5.42 Ao avoppéva kepdrio KAADITTOVTOL e YUGAL-
vo k&Avppo. ITowo kepdkt B ofricel mpoto;

a. To mo pikpo.

B. To mo peyddo.

y. Ko o $00 B ofricovv padi.

5. Aev eivan Suvartdv va TpofAéPouyle.
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Xnueia kai ... Tépara ...

«Ap10udg oxtaviovy

STIG PNYaVEG LTOKLVATWV TO Koo (Beviivn) ko 0 aépag eLoiyovTol oTov KOALVOPO, 6T CUVEXELX TO
éuPoro oupmiéCet To piypo KoL TV KOTAAANAN XPOVIKH GTLYpN 0 6TtLvOr pag o To prouvli mpokadel kobon
Tou piypartog kot ékpnén. Kabog to épPoro miélel To aéplo piypo Tpog To AV, To aAKAvLIa avapAEyovTal
TPLV TNV KATAAANAT oTiypr, 6Tow 0 KOALVOPOG eivan oe vPNAT Beppokpacio. Sov amotélecpa éxovpe Eva
XOPAKTNPLOTIKO KTUTTO, 71OV delyvel 0Tt pa SOvapn avtiotéketon oTnv ovodikt] kiviorn tov epfdrov. Etot,
Ta N-OAKOVLIX OeV elvol KATAAANAQ GOV KXOGLHA VIO TIG HXOVEG QUTOKLVTTWV.

H mowotnta g Peviivng oe oxéon pe v mopoywyr KTumnpuatey kabopiletor amd pio kKAipoto mov Aé-
yeTow aptBpog oxtaviov. O apbpodg oxtaviov 100 éxel kabBoploTel yia T0 «LGOOKTAVLIO» (EVVOOUV TO 2,2,4-
Tpipebviomevtévio), éva eEopeTikd KAOOLHO. XTO EMTAVLO, VO KAKO KOOGLHO, TTOVL EVVOEL TNV TOPOYWwYT
KTUTNpATOV otov PBevivokivntnpa, éxel otodobel apBpog oktaviov 0. Mix Bevlivn pe tnv idia oupste-
pPLPOPAR GV KADGIHO Ge éva mtpoTLTo BeviivokivnTrpa pe éva piype, mx. 90 % «icooktaviov» kot 10 %
emtaviov Aépe O6tL Tapovotdlel optBpd oxtaviov 90.

Y&poyovavOpakeg pe mo oodotikn] koot amd TO OKTAVIO
apovolalovv aptBpovg okTaviov peyaddtepovg amtd 100, evod
vdpoyovavBpaxkeg, ov elval xewpdTEPAL ooV KAVGLHA Kol atd
TO emTAVIO éYOouV apvnTikd apbpd oxtaviov. Tevikd, o apBpodg
OKTOVIOU HELOVETAL HE TNV abENCT) TNG HOPLAKTG HALOG, EVE YLot
0 dLdpopa Loopepn avEdvetan pe adEnon Twv dokAadOGEwY
(m.x. 7o €&tvio €xel aplBpd oktaviov 25, EVK TO LGOHEPES TOV
2,2-dpeBurofoutdvio éxel optBpd oxtaviov 92).

Ipémer va onpetwBel 611, 0 aplBudg oktaviov dev €xel oxéon pe
TO OGO TNG EVEPYELAG TTOL ateAevBepidvel évag vOdpoyovavOpa-
kag. To ahkavia pe evBOypoppn cdvcida amodidovy peyodvte-

pa Tood BeppdTNTRG, AAAG TAPOLOLALOLY EVTOVOTEPX KTUTH- Zoyxpovog
pota. BevCvoxivntrpog.
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®UAAo Epyaciag 5.1
Kavon opyoavikng évwong pe yvwoto M.T. (I)
Moo otnta mpomaviov palag 8,8 g katlystol TANPWG.

o. Noa ypayete v e€icwon mApovg kadong ToL Tpomaviov.

B. Na vroloyiocerte:
i. Tov dyko tov mapayopevou doketdiov tov avBpaka (oe STP).

ii. Tn pala Tov TopayopevoL vepoo.
iii. Tov 6yko tov O, oe STP mov amatteiton yio tnv kadon.
Sxetucég atopikég paleg: H: 1, C: 12, O: 16.
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®UAAo Epyaciag 5.2
Kavon opyovikig évwong pe yvwoto M.T. (II)
3,2 g pebaviov kaiyeton TARpwG pe TNy amatodpevn tocotnTo aépet (80 % v/v Ny, 20 % v/v O,).

. Noa ypayete v e€icwon mArpovg kadomng Tov vdpoyovavOpoaka.

B. Na vroAoyioerte:
i. Tov dyko tov mapayopevou doketdiov Tov avBpaka (oe STP).

ii. Tn pala Tov TopayopevoL vepoo.
iii. Tov 6yko tov aépa e STP mov amouteital yix tnv kodor).
Sxetucég atopikég paleg: H: 1, C: 12, O: 16.
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®UAAo Epyaciag 5.3
Kabvon opyavikng évwong pe aépa (I)
4,6 g aBarvOANg kattyovton pe tnv amontoOpevn mocotnTa aépa (80 % v/v Ny, 20 % v/v O,).
ao. Noa ypayete v e€icwon mAnpovg kadong g abavorng (CoHgO).

B. Na vroloyiocerte:
i. Tov dyko tov mapayopevou doketdiov tov avBpaka (oe STP).

ii. Tn pala Tov TopayopevoL vepoo.
iii. Tov 6yko tov aépa e STP mov amouteital yux tnv kodor).
Sxetucég atopikég paleg: H: 1, C: 12, O: 16.
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®UAAo Epyaciag 5.4
Kavon opyavikig évoong pe aépo (II)
5,6 g 2-Bouteviov kaiyeto TAPWG pe TNV outontoVpevn ToodtnTa aépa (80 % v/v Ng, 20 % v /v Oy).

o. Noa ypayete tnv e€icwon mAnpovg kadomg Tov vdpoyovavBpaka pe Tr XprioT TOL pHopLaKo TOL TOTTOU.

B. Na vroAoyioerte:
i. Tov dyko tov mapayopevou doketdiov Tov avBpaka (oe STP).

ii. Tn pala Tov TopayopevoL vepoo.
iii. Tov 6yko tov aépa e STP mov amouteital yix tnv kodor).
Sxetucég atopikég paleg: H: 1, C: 12, O: 16.
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®UAAo Epyaciag 5.5
Ymoloyiopoi pe 0ykoug - Ilepicoeia aépa - Kavoaépra (I)
50 mL C3Hg (g) avopryvoetan pe 2L aépa (80 % v/v Ny, 20 % v/v Oy) ko To piypa avopAéyetal.
o. Noa ypayete v e€icwon mAnpovg kadomg Tov vdpoyovavBpaka pe T XprioT) ToL popLlako Tov TOTTOU.

B. Na vroloyiocerte:
i. Tov oyko tov CO, mov mapdyetoL.

ii. Tov Oyko TV kavoaepiowv petd v Yo&n Toug.
‘O)ot ot dykot peTphBnkav otig idieg ouvBnkeg mieong kou Beppoxpaoiog.
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®UAAo Epyaciag 5.6
YrnoAloywopoi pe dykoug - Iepiooerx atpa - Kavoaépra (II)
50 mL C4Hg (g) avaypyvoeton pe 2L aépa (80 % v/v Ny, 20 % v/v Oy) xaL To piypor ava@Aéyetal.

o. Noa ypayete tnv e€icwon mAnpovg kadomg Tov vdpoyovavBpaka pe Tr XprioT TOL pHopLaKo TOL TOTTOU.

B. Na vroAoyioerte:
i. Tov oyko tov CO, mov mapdyetol.

ii. Tov Oyko TV kavoaepiowv petd v Yo&n Toug.
‘O)ot ot 6ykot peTphBnkav otig idieg ouvBnkeg mieong kou Beppoxpaciog.
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®UAAo Epyaciag 5.7
Kavon opyavikig évwong pe &yvwoto MT. (I)

IMoocotnta aepiov adkaviov dykov 2,24 L oe STP avopryvbeton pe tnv omaltodpevn moodTnTe 0ELYOVOL Kot
avoaeAéyetal, onodte Tpokvmrovy 7,2 g HyO.

. Na ypayete tn yevikr e€icwon mApouvg kadong Tov alkaviny.
B. Na mpocdiopicete TOV pHoplakd TOTO TOL AAKAVIOL KoL VO YPAPETE KOL TOV GUVTAKTLIKO TOV TUTO.

v. Na vroloyicerte:
i. Tov dyko tov mapayopevou doketdiov Tov avBpaka ce STP.
ii. Tov 6yko tov O, oe STP mov amatteiton yio tnv kadon.
Sxetikég atopikég paleg: H: 1, O: 16.
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®UAAo Epyaciag 5.8
Kadon opyavikng évwong pe dyvosto M.T. (1)

IMoocotnta aepiov adkeviov dykov 4,48 L oe STP avapryvdeton pe tnv amtontodpevy mocotnTa ofuydvou kot
avaeAéyetal, onodte tpokvmtovy 14,4 g Hy0.

. Na ypayete tn yevikr e€icwon mApouvg kadong Twv adkeviov.
B. Na mpocdiopicete 0 poplakd TOTO TOL AAKEVIOL Kol vor ypaete OAa T SuVAT LoOpEPT).

y. Na vroloyicerte:
i. Tov dyko tov mapayopevou do€etdiov Tov avBpaka ce STP.
ii. Tov dyko tov O, oe STP mov amatteiton yio tnv kadon.
Sxetikég atopikég paleg: H: 1, O: 16.
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Anavtnoelg - Aboelg otig Epwtnioelg - Aoknoelg - lNpofAnpata

KepaAouo 5
51 8 518 a. C,Hg
52y B. 336L
53 § Y- 1. CH3—CH2—CH:CH2
54y 1-Boutévio
a3y 2. CH,—CH=CH—CH,
ol 2-Bovutévio
5.7 a
5.8 y 3. CH3—$=CH2
5.9 a L,
5.10 To metpéhauo xpnoipormoteital ad Tn Propnyovio weTpo- peBulomporévio
XMILKOV ©G TPAOTH VAT YO TNV TTOPAY®YT KOG GELPAG TTO- 519 a. C,Hg
)\ﬁnp@v,npoic’)vrmv, OTWG n,)\ocm:yméc, (pé(pp,ouca, VPACPO- . 1. CH,—CH,—CH=CH,
Tot, SLAVTEG, ATOPPULTTAVTIKE, X POHATAL, Op@dpaT KTA. Tow )
VALKG auté glvon ToAD Mo xpriopa (ko TolkIAOpop@a) 1-Bovtévio

Qo TNV eVEPYELA TTOL oG SiVel TO TETPEARLO QUTAL e TNV
KkoooT) Tou. Amtd v GAAN TAevpd, vtdpyovv GAleg (avo-
VEWOEG) TTNYEG eVEPYELOG TTOL B pItopovdo Y VoL XproLjo-
sownBovv avti yia To TETPEAQLO.

5.11
CH, + 12—302 —> 4C0, + 5H,0 {R.1}
CHyp + 210, — vCO, + W+ 1DH,0 R2
CH,, + %”o2 —> vCO, + vH,0 {R.3}
4x +
CH, + x4 Y0, —> xCO, + %/HZO R4}
C,HO + 30, — 2CO, + 3H,0 {R.5}
5.12 o. 29,12L
B. 17.92L
y. 18g
513 a. 4,4g
B. 7,2g
v. 11,2L
5.14 112L
5.15 o.300mL . 2250 mL
5.16 190L
517 1. CH,—CH,—CH,—CH,—CH,
TLEVTAVIO
CH,
2. CH,—CH—CH,—CH,
2-peBuroPovtévio
CH,
3. CH3—?—CH3
CH,

Spebvrompomévio

2. CH,—CH=CH—CH,

2-foutévio

3. CH,—C=CH,

CH,
peBvlompomévio
y. 80mL CO,, 80mL O,, 800 mL N,.
520 a. C,H,
. 1. CH;—CH,—C=CH
1-Boutivio
2. CH;—C=C—CH;,
2-Povurtivio

y. 160 mL CO,, 880 mL N,.
5.21 1L CH, xou 3L C3H,.

5.22 8 :1
5.23 a. 6,4g CH,, 17,6 g C;H;
B. 3584L CO,
524 . 57 &
B. 1008 =
y. 700 =
5.25 a. 10mL C,H,, 10 mL aAkaviov.
B. C;H;

5.26 CH;—CH,—CHj,
527 v+pu=5, CH,«xo CH;, 1 C,Hg xou CsHg.

5.28 o. Av 70 aépro mepreiye povo C;Hg (g) pe tnv kadomn Ba
npoékvntav 26,88 L CO, (g).
B. 75%v/v CsHg xou 25%v/v C,Hy,.
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529 C,H,, 1:2. 5.36 a. 1. CH;—CH,—CH=CH, 1-foutévio
530 o. 588 2. CH;—CH=CH—CH; 2-Poutévio
B. C,H,y, 800 woopepn: Bovtdvio, peBvlompomévio. 3 CH3—?:CH2 pebuAompomévio
y. 17,6 g CO, CH,
) ) ) ) B. 740mL.
5.31 a. C/H,o, d0o woopepr): Povtavio, peBvlompomdvio.
B. 0,7 mol.
532 a. C,H,0, 4 1oopepri:  1-fovtavodn, 2-Bouvtavodn, 5.38 IIpomévio ko porivio.
2-nebvlo-1-mpomavorn, 2-pebvlo-2-wpomavorn.
W P T & P L 5.39 C.H,,, CsH,,.
B. 67,2L
5.40 C,H,.
533 CH,—CH=CH, 5.41 o IIpopavadg, OAn 1 TOGOTNTA TOL AAKEVIOL QVTIOPA e

5.34 C,Hg, 3 woopepn): 1-Poutévio, 2-foutévio ko pebvlompo-
TEVLO.

5.35 a.
B.

C;H;,.
1,6 mol

5.42

B.

6An v mocdtnta Tov H, ko mpokvmtel To idto adkd-
VIO TTOV UTTHPXE KOL GTO APYLKO piyHOL.

i. CH,CH,CH; xax CH;CH=CH,

ii. 20 mL H,, 60 mL CH,;CH,CH;, 20 mL CH;CH=CH,
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Anavtnoelg - Aboelg ota POAAx Epyaciog

®OAMo Epyaoiag 5.1
CH; + 50, — 3CO, + 4H,0
B. i  1344L
ii.  144g
iii. 22,4L
oMo Epyaoiag 5.2
CH, + 20, — CO, + 2H,0

B. i  448L
ii. 72g
iii. 44,8L

®OAMo Epyaoiag 5.3

C,H0 + 30, —> 2CO, + 3H,0

B. i  448L
ii. 54g
iii. 33,6L

®OAMo Epyaoiag 5.4
CH; + 60, —> 4CO, + 4H,0

B. i 896L
ii. 72g
iii. 67,2L

KepaAouo 5

®OAMo Epyaciag 5.5
o« CH, + 50, —> 3CO, + 4H,0

B. i 150mL
ii. 150mL CO,, 150 mL O,, 1600 mL N,

dOAMMo Epyaciag 5.6

o« CH, + 60, —> 4CO, + 4H,0

B. i 200mL
ii. 200mL CO,, 100mL O,, 1600 mL N,

®OAMo Epyaociag 5.7

CH,,, + 220, —> vCO, + (v+1DH,0
B. MT.: CH,, =T CH,—CH,—CH,
i 672L
ii. 11,2L
®OAMMo Epyaciag 5.8
CH, + ¥0, — vCO, + vH,0
2
. M.T.. CiHs, woopepry: CH,—CH—CH,—CHj,
CH,—CH—CH—CH,, CH2=$—CH3

CH,
y. i 17,92L
ii. 26,88L
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KepaAawo 6

HC=CH + 0, — 2C0, + H,0 AAkavia - AAKEVLIO - AAKIVIO

0ELAKETLAEVIKA PAOYA

H téAewo kadbom Tov akeTuAE-
viov (oubivio) dnpovpyei ya-
A&l Aoy vYMAG Beppo-
Kpaoiog Tov propel v OTé-
oeL toug 3330 °C. Eivou 1) tpi-
™ vynAdtepn Beppokpacio
PAOYOG, PUOLKTIG XNHIKTG OV~
olag, peté to fovtivodivitpi-
Ao (4990 °C) ko To abavodi-
vitpiho (4525 °C).

6.1 AAkaviwa - l'svika.

Eidape 611 T adkaviax eivan oL dkvkAol kopecpévol vdpoyovavOpakeg, dniadn
vdpoyovavBpaxkeg mov daBétouv povo athoig decpotg C—C. O yevikdg popro-
KOG TOMOG Twv alkaviov eivar C Hy,yy (v 2 1). Ta mpdto péAn Tov adkaviov
elvar Ta e€nig:

v 2.T. Ovopaoic
v=1 CH,4 pebdavio
v=2 CH;—CHj; ouBdvio
V= CH;—CH,—CHj TPOTAVLO
v=4 CH;—CH,—CH,—CHj; Boutdvio
(2 woopepn) CH;—CH—CHj; pebulompomndvio

o

To akdvia Bpickovtal oe peyddeg avoloyieg 6To PUOLKO AEPLO KOL GTO TETPE-
Aauwo.

[ Epoappoyn 6.1 ]

ITolog atd TOLG TAPAKATW PHOPLOKOVG TUTOVG AVTLOTOLYEL G aAkdvLo, TToLoL elvart
oL SUVOLTOL GUVTOKTLKOL TOTTOL KotL TS OVOHALOVTOL OL VTG TOLYEG EVITELS;

. C3H6 ﬁ C4H6 Y. C5H12 8 C5H10
Adbon

>tov yeviko poplakod tomo twv adkaviov: C Hy, o (v 2 1) vrakovel o poprakog
tomog y. CsHyp (v = 5). Ztov popiakd awtd tomo avtiotolyovv ta e€fg Tpia
OLVTAKTIKA LoopEPT] XALGLOOG:
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CH;
|
CH;—CH,—CH,—CH,—CH; CH3;—CH, —?H—CH3 CH; —?—CH3
TEVTAVLO CHj CHj
pebvioPoutavio dwpeBvrompomdvio

dvowcég Wdrotnteg. Ta xatodTepa PéAN Twv cdkaviov (C; —Cy) eivon aépua,
bixpopo kot doopa. To péoa péAn (Cs — Cqg) eivor vypa pe oopry Peviivng, eved
T vOdTEPA PEAT Elva dxpwpa oteped. Tevikd, ta odkavia eivar adidAvto 6To
vepo.

6.2 XnMIKEG LOLOTNTEG OAKOVIWV.

To odkdvia eivar yevikd adpaveig evdoelg. Ot onpovtikdTepeg avTdpaoeLg mov
divouv eivar 1 kowboT 1) TUPOALGT] KL 1) LITOKATAGTAOT).

Kavon. Ta adkdvia kaiyovron pe mepiooeio o€uyovou (1 aépa) mpog CO, kot
H,0. H yeviky e€icwon kadong tov adkavieov eivon i e€ig:

3v+1

CVH2V+2 + 02 — VC02 + (V+1)H20

TT.X.- CH4 + 202 — C02 + 2H20

Otav n mocdTNTO 0ELYOVOL SeV eivan eTapkrg, 1) karboT eivon AteANG, ondTe oYN)-
patifovtan Stpopa poidovta 6mwg C, CO.

vao)»ucn]., H TFUpO)\UGT] yiverou pe'esppavcn amovsia atpo o vynAég Téoelg Avadpboric mov odyoDy ot
Ko Tapovsio fj OxL katadvtdv. Katd tnv diadikacio vt yivovton moArég avTL- TpoioVTaL i StotkhaBIopEVN
dpdoelg, 6mwg dihomaon tng avlpakikng alvoidog, KukAomoinon (CXNUATIOROG avoido XPNGHOTOL0G-
SokTuAiwv), Wopepeiwot) (CYNUATIOUOS LGOHEPOV OAKAVI®DY) 1) apLIpPOYOVWOT) viow ywo ) Pehtioon g
(aroforf Hy pe tawtdxpovo oxnpatiopd tollanidv deopcdyv). ‘Etot, pe v mu- nowtnrag  pag  Peviivig
pOALGT] TPOKUITEL PIYHX KOPEGHEVDVY Kol akOPeSTwV LIPOYOVAVOPAK®Y HE pL- (avapdpgwon Pevtivig).
KpoTepN 1 loT) oXETIKY HopLokT) P&lo.

Ynokatdotaon. Xe opiopéveg cuvOnkeg eivarl duvatod va vokatactabodv éva
N meprocoTepa dropar H evog odkaviov amd dAla ototyeia 1} opddeg otoxeiwv.
H onpoavtikotepn avtidpaon vmokatdoTacng oTo aAkavia eival 1 aAoyovemon
(xAwpinon 1 Ppopiovon), wov yivetal pe Oéppovon oe vinAr Beppoxpacio fj wo-
povoia pwtog. ILy. pe v enidpacn Cl, oe CHy o didyvto pwg yivetor otadia-
K1} vokatdoTaoT Twv atopwv H amd dtopa yAwpiov kot oYNUATIoRd piyHoTog
YAwpomopaydywv Tov pebaviov:

CH, + Cl, — CH;Cl + HCI
CH3C1 + Clz — CH2C12 + HCI
CHCl;: xAwpogpdppio
CH,Cl, + Cl, —> CHCI; + HCl CCly: tetpoyrwpbvOpakag
CHC13 + C12 — CC14 + HCI
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To abvrévio (xat& TUPAC
abévio) xproomoteital wg
TPOTN VAN yi TNV mopa-
OKELT] AAAWV OPYAVIKGV OV-
owv. Eilvau emiong ¢uti-
K1} OpHOVN IOV TTPOKAAEL TNV
WPLHOVET) TOV EPOVT®V.

6.3 AAkévia - Mevika.

Alkévia eivon oL akvkAol vdpoyovavBpakeg pe Eva SITAO decpd 6TO POPLO TOLG
ko yevikod tomo C Hy, (v > 2). Ta mpdta péAn tov alkeviov eivon ta e€ng:

v >T. Ovopaocia
v=2 CH,=CH, oBévio
v=3 CH;—CH=CH, TPOTEVIO
v=4 CH3;—CH,—CH=CH, 1-Boutévio

CH;—CH=CH—CHj3 2-Poutévio
(3 woopepri)
CH3—(|Z=CH2 pebuvAompomnévio
CHj;

Ye avtifeon pe Ta aAKavIa, To dAKEVLIOL ElVOL OPAOTLKEG EVOOELS KL YLt TO AOYO
oLt dev eival 1000 Sadedopéva 6T PLoT.

[Mapovotdlovv TopopoLeg YuoLkég 8LOTNTEG e Tar ahkdvie. ‘Etot, o tpdTo pédn
(Cy — Cy) elvan aépra, tapecaio pédn (Cs — Cyy) eivan vypd ko ta avdTepa eivat
oteped. Elvon adidhvta 6to vepd addd Stoddovtal oe opyavikovg dadtteg. To
abévio eivan aéplo Gxpwpo e aoBevr) YUPoKTNPLOTIKY OGHT.

6.4 XnMIKEG LOLOTNTEG OAKEVIWV.

Adyw g mapovoiag Tov dumhol decpod oTo popLd TOvg, TA aAKEVIOL eival TTO-
A SpaoTtikég evioelg. Ou xnuukég Toug WLoTnTeg cuvoyilovtol oe avTLOPACELS
pocBnkng oto SLTAS Secpd, TOAVHEPLGHOD Kot KotboTG.

Avtdpaceirg tpoabnkng. Eivou tng yevikrg popenc,

T ]‘3
H—H (H), X—X (Cly,

6mov A—B 10 popLo mov mpootibeton 6To Suhd deopd, my.
Br,), H—X (HCI, HBr, HI), H—OH (H,O) tA.

H avtidpaon mpocOrxng pe Hy yivetou mapovoio kataritn, cuviibwg Ni, Pt i Pd
KoL ovopaletal vdpoyovwon:
Ni
CH,=CH, + H, ——> CH;—CHj
Ni
CH;—CH=CH, + H, ——> CH;—CH,—CHj
Tevikd, n ovtidpoct vOPoYOVHONS TOV AAKEVIOV TOPAYEL OAKAVIX KL 1) YEVIKT
Hopen) NG eivan 1 e€ng:

Ni
CVHZV + H2 7 CvH2v+2
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H npocOrixn ahoyovwv (Cl; 1j Bry) 0dnyet oto oxnpatiopd evdoewy pe d0o dropa
aloydvou ot yertovikd atopa C:

lel ({1
CHZZCHZ + Clz — CHZ_CHZ
Br Br

I I
CH;—CH=CH, + Br, —> CH;—CH—CH,

Awakpion alkaviov ano alkévia. To Bry oxnpatiCel Sitéhvpa oe CCly ka-
OTOVOKOKKLVOU XPWHATIOHOV. Av o€ éva TETOLo SLAAVpa TpocBécovpe KaTdA-
ANAn mocoTNTH EVOG OAKEVIOU TO StdAvpa autd oy pwpatileTor Kabhg o
PoidV mpocOnkng mov oynportifetal eivor évo eAaddeg Gy pwpo vypo.

To @awvopevo avtd dev mapatnpeital oe adkavia, kabodg avtd dev dabétouvv di-
A0 Seopd kot dev oxnpatiCouv mpoidvta tpocdnkng. Aev mapatnpeiton emiong
pe to Cly, xabmg to SdAvpd tov e CCly eivon &ypwpo ka dev emépyeTol Aoy pw-
potiopog tov dtoedvpartog. Ilavtog, 6mwg Bo dodpe ot cuvéxela Kot T alkivie
éxovv tn duvatdtnta atoxpwHaTIopot dtoeddpatog Bry oe CCly. ‘Etol, 1 avri-
dpaon amoypwpatiopod Tov Bry oe CCly propel yevikd va ypnowomondel yuox
dLoKPLOT) TOV AKOPEGTWV ATTO TIG KOPECUEVEG EVIOGELS,

(Tl

il

«H Sizfipaon CH,=CH, (g) o¢ SidAvua Bry oe CCly
ETUPEPEL ATOYPWUATIONS TOV SIAATVUATOG.»

H npocOrikn vdparoyovwv (HCL, HBr, HI) 6to atbuvArévio éxel wg amotédecpa to
oXNHATIoONS aAkvAaioyovidiov:

CH,=CH, + HCl —> CH;—CH,Cl

SNHELOOTE OTL GTNV TOPATAVK TTPocdnkn vrtapyxouvv Bewpnrtikd dbo duvvatodTn-
Teg, pia mov @épel To Cl oto Seki atopo C (avtn mov éxel ypagei) ko pio A~
An mov @épel to atopo Cl oto apiotepd dropo C. O dvo autég Opwg duvatdTn-
teg 0dnyoldv oto idio mpoidv. Tevikd, dtav to ahkévio eivor ovppetpikd (dniadn
Oto T THAHATR TOL popiov ekatépwBev Tov SLTAOD decpov eivar akplPog idix)
oynpatiletal éva povo mpoildv. XTnv mepintwot), Opws, g tpocdnkng HBr oto
pomévio av Kot vtdpyovv dvo mPoidvTa oxNpaTileTan oXedOV ATOKAELGTIKA TO
2-Ppwpomponivio:
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O kavovag tov Markovnikov
SLTUTTAOVETOL TTAGL KOl G
egng:

«O mAoUoiog, TAOVoLOTEPOG.»

Ta moAvpepr) xopoktnpilo-
VT ©G PUOLKE (TT.X. GHULAO)
N ovvBetikd (.. moAvabu-
Aévio).

Br
CH3—(|JH—CH3 (xUpio mpoiov)
CH;—CH=CH, + HBr Br
CH3;—CH,;—CH, (o€ uuxptj avaldoyia)

Tevikd, kata Tnv TpocOdnkn HX oe pn cuppetpikd adkévia .o DeL 0 KEVOVAG TOV
Markovnikov, cOpgpwva pe Tov onoio:

«2115 avnidpaoels mpoodikns popiwv e popers HA oe alkévia, To dropo H mpo-
otifetau kard mpotipnon oro dropo tov C Tov SimAov deopol mov éxel 1jdn To me-
ploootepa aropc H.»

‘Etol, .y. otny nepintwon g npocsOrikng HBr oto 2-pebulo-2-Bovtévio oynpo-
TileTon oxedOV amokAeloTikd 0 2-Ppwpo-2-pedvrofoutévio, kabdg amd Ta dvo
artopa C tov duthot decpot o C-3 dwabétel ta mepiocdTepa ropa H:

Br
1 2 3 4 |
CH3—(|3=CH—CH3 + HBr — CH3—$—CH2—CH3
CH, CH;

(kOpro mpoidv)
H mpocbnxn Hy,O (H—OH) oto abBuiévio éxel wg amotéAecpo To oYMHATIONO

OAKOOAQV:
OH

H* I
CHZZCHZ + HzO _— CH3_CH2

H npocBnkn H,0 oe alkévia yivetou mapovoio 0ffog wg kataldtn kot eivat ov-
Vemng pe Tov kavova tov Markovnikov, 1.y

OH
H* |
CH;—CH=CH, + H,0 ——— CH;—CH—CH;

Tevika, n eElcwon éxeL T popyn:
H+
CHy, + H,O — CHy,+1OH

IToAvpepiopdg. Ta molvpept) eival evdoelg mov atoteAovVTAL ot TOAD HeYOAa
HOPLAL, GLY VA «TEPAGTLO», TAL porkpopopla. To pakpopdpL elval KATACKEVXOHE-
vo amd moAAEG Opoteg emavaropPfavopeveg poplakés LITOpovadeg Tov AéyovTal
JLOVOEPT], EVK OL AVTLOPAGELS HE TLG OTTOLEG TAL LOVOHEPT] EVOVOVTOL HETOED TOUG
YLOL TO OYNHATIGHOD TOL HotKPOHOPLOL, AEYOVTOL OVTLOPAGELS TTOAVUEPLOUOD.

Ag dovpe éva marpadetypior: emavohapBovopevn

f povéda

TOAUPEPLOPOG
VCHZZCHZ _— %CHZ_CHZ_CHZ_CHz%

povopepég

TTOAVHEPES
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1 7o oITAQ:
TOAUHEPLOHOG
v CHy;=CHy ———mm— %CHZ—CHZ%

roAvoBvAévio (PE)
Ot evioelg mov mepiéyovv n pila Prvdio (CH,=CH—) moAvpepilovtal cOpgpw-
va He T YevikT) e€lowon:

oBvrévio

A
v CHy=CH ———— _TONHEPIONS ~(—CH2 CH)—
A

povopepég
O moAvpepilopdg avtdg ovopdletar ToAVHEpLOpOG Tpocdnkng. ILy.:

TTOAUHEPLOPOG
v CH,=CH—CH; —————> —-CH,—
TPOTTEVLO 1] TLPOTTLAEVLO

TOAVLTTPOTTLAEVLO PP)

nokupsplcpog T
CH,— T

moAvPvoroxrwpidio (PVC)

TOAUEPEG

1% CHZ =CHC] —

Brvvroyrwpidio
N xAwpoabévio

Katon. Ta aikévia katyovtal tAfpwg tpog CO, kot HyO, odppwva pe tn yeviki
eElowon:

CVHZV + 3?1/02 —> VCOZ + VHzo
T.X. C2H4 + 302 —> 2C02 + 2H20

[ Epoappoyn 6.2 ]

IMocodtnTa mpomeviov avtdpd mApwg pe Hy mapovoia Ni kot mopdyeton mpo-
TAVL0, TTOL KalyeTon TANPwG omote oxnpatiCovron 7,2 g HyO. Iow 1 péla Tov
TPOTEVIOL TTOL AVTEDPOLTE;

Avon
‘Eotw xmol CH;—CH=CH,.
CH3_CH:CH2 + Hz —> CH3CH2CH3
xmol xmol
C3H8 + 5 02 —> 3 C02 + 4 Hzo
xmol 4xmol
n(H,0) = — 1 =12 _04mol  [M(H,0) = 18]
277 M,g/mol 18 e
4x =04

x=0,1

H\ H
X
\
Cx
/™
H H)

To moAvobvAévio, A&
kot T GAAa moAupepr)
mov O e€etdoovpe xapor-
ktnpiloviar g TOALpEPT|

npocOnkng,  kobog oxn-
potiCovrar  pe  avtidpaon
npocOikng otov  SumAd
Seopo.

A: povoobBevég otoryeio 1 po-
vooBevrig pila, myx. —Cl,
—CH;, —C¢H;, —CN k1A

To molvmpomuAévio ypnot-
poTTOLELTOL OE TEXVNTOVG XAO-
otamnteg, oe mouyvidia, oe
GUOKELAOLEG KTA., VO TO TTO-
AvPrvudoyrwpidio ypnoiyo-
moleital oe QLaAeg, TAoKE-
KL, CUOKELAOIEG, CWANVOD-
OELG KTA.
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INa ™ palo tov Tpomeviov [Mr(C3H8) = 42] €Y OUE:
m
n= ———
M, g/mol
m:n-Mri =0,1m01~42i =42g
mol mo
[ Epappoyn 6.3 ]

4,48 L aepiov adkeviov petpnuéva e STP xaiyovtal mAnpwg ko topdyovtan 10,8 g
H,O0. ITowog eivat 0 poprorkdg TOITOG TOL ahKeViov;

Adbon

Eotw C H,, 0 popLakdg T0I0g T0U 0AKEViOU.

n(C,Hy,) = v _ 4L 0,2 mol
V. 294 L
m >~ mol
10,8
n(H,0) = M’" — = gg =06mol  [M,(H,0) = 18]
ey SR

CHy + F0, — vCO; + vHO
0,2 mol 0,2 - vmol

0,2-v=20,6

v=3

Enopévwg to adkévio eivar to mpomévio: CsHg.

6.5 AAKivia - l'svika.

Alkivia ovopdlovtoal ot dkvkAol vdpoyovavOpoakeg pe Eva TPLTAO Secpd GTO Po-
pLo toug ko yeviko oo C,Ha,_ o (v 2 2). Ta mpdta péAn twv alkiviov eivoe
Ta e€ng:

v X.T. Ovopacia
v=2 CH=CH aiBivio
v=3 CH;—C=CH TPOTivIo
v=4 CH;—CH,—C=CH 1-Boutivio
(2 wopepry)

CH;—C=C—CHj 2-Boutivio

To adkivio Aoyw SpacTikdTnTAg AITaVTODY 0¢ HLKpES TocoTnTeG 0T PUoT. To
TPAOTO PEAOG TNG CELPAG ELVAL TO OKETVAEVLO 1) clBivio Kot TopovoLileL GpHOVTL-
Ké€G Propnyovicég kor cuvBetTicég XprioeLs (.. 0T GUYKOAANGOT TV PETAAAWVY).
Ipoxerton yio aéplo, dypwpo, Goopo Kot eAdyloto SLthutd 6To vepPo.
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Ot puoLKéG LLOTNTEG TWV AAKLVIWVY HOLALOUV pE QUTEG TV XAKOVIWDV KoL AAKEVI-
V.

6.6 XNUIKEG LOLOTNTEG OAKIVIWV.

Ta adkivio eivon yevikd SpaoTikég evioels, akopn dpaotikdTepes amd Tor aAké-
vie. Ou yapaktnplotikdtepeg avtidpdoelg mov divouv eival oL avtidpaoelg Tov
deopott C=C kaBag ko o avtidpdoelg 6Evov H. Aivouv emiong avtidpacelg
TOAVHEPLGHOD KBS KaL TNV avTidpaon NG kadoTG.

Avtdpaocelg mpooBnkng. O avtidpdoelg mpocOnkng oto TputAd decpd yivo-
vtar e d00 6TAdL. XT0 TPDOTO 6TAL0, 0 TPLITAGG deopOG peTaTpémetal oe SLTAO
KOLL GTT) GUVEXELXL LLE ETLTAEOV TTOGOTNTA TOVL AVTLOpacTnpiov Tpocdikng o SiTAdg
deopog petatpémeton oe amtAd. OL avtdphoelg mposOnkng propoldv vo oTopoTh-
OOLV KOl GTO TTPOTO 6TAd10.

H mpooOnxn H, yivetal mapovoia Pt, Pd 1§ Ni wg xatadvTn:

Ni +H
CH=CH + H, —— CH,=CH, —_— CH;—CHj

Ni +H
CH;—C=CH + H, — CH3;—CH=CH, ——> CH;—CH,—CHj
[IpocOrikn ahoyovwv (Cly, Brsy):
Br Br
+ Br, | |
CH=CH + Br, — ?HZ%H E— ?H—$H
Br Br Br Br
Cl Cl
+l, !
CH;—C=CH + Cl, — CH;—C=CH ——— CHy—C—CH
Cl Cl Cl Cl
Katd v mpocdnkn vdparoydvev oxbel o kavovag tov Markovnikov:
Br
— +HBr I
CH=CH + HBr — CH2=(|ZH — CH3—C|:H
Br Br

Yt nepintwon g tpoodrkng HCl oto akxetvAévio, To evdidypeso mpoidv (Prvu-
AoxAwpidio) pmopel va xpropomowndel yio tnv mapaockevy PVC.

Avéroyn eivar ko 1) TpooBrikn vdpokvaviov (HCN) oo aketuvAévio. MaAiota,
to evdidpeso mpoidov (CH,=CH—CN, mov ovopaletal akpuAovitpiiio 1 kxatd
IUPAC mpormevovitpidio) eival éva onpovTiKO HOVOHEPES YLOL TNV TTAPAGKELT TTO-
AUPEPDV OTTMG TO TTOAVAK PLAOVLTPIALO TTOV X PT)GLLOTTOLELTOL WG TEXVITH VPAVGOLUN
OAn (Orlon):

CH=CH + HCN —— CH,=CH

CN

akpvrovitpidio
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TTOAUPEPLOPOG

vCH2=(|3H —_— ~(~CH2—$H~)7
CN CN /v

akpuAovitpidio TOAVAKPLAOVLTPIALO

IIpocbnkn H,O, napovsio HySO,4, HgSO, wg katadvtodv:

OH
HgSO, |
CH=CH + H-OH —(s— | CH;=CH| —— CH3—CH=0
2 4
EVOAN

H evoAn mov oynpartileton apyikd, dobétet —OH ko Sumhd deopod, eivar évwon
aoTadnG KoL HETATPETETAL YPTYOPO OTNV avTioToLyn kKapPovuriky évwor). H evu-
S&twon Tov axeTvAeviov eivou ) poVN TEpinTON alkiviov Tov 0dnyel oe aASeidN
(tnv auBovédn 1) axetaldeddn). Oho Ta dGAAa akivia 08nyolv oe keTdveg:

OH
HgSO, | I
CH;—C=CH + H—OH — o5~ |CH;—C=CH,| — CH;—C—CHjs
2 4

Katvon. H téAewa kavon tov HC=CH dnpiovpyei tn Aeyopevn ofvakeTvlevikn
QAOY, piot yord Lo @ Adya oD vmAng Beppoxpaciog (3000 °C), tov yio To Adyo
QUTO YPNOLHOTOLELTAL VIO TNV KOAANGT] KO TV KOTTH TWV HETOAAAWV.

CH=CH + 302 —> 2C0, + H,0

IToAvpepilopdg. Ze katdAAnieg cuvOKeg To AKETUAEVLO PTopel va ToAvpepLoTel
oe Puvvdaxetviévio (Syeplopdg) 1) oe Pevioiio (Tpyeplopdg):
2CH=CH —> CH,=CH—C=CH

BurvvraxetuAévio

3CH=CH —> CzH,
BevloAio

Avtidpacerg 6Evov vdpoyovou. Ta vdpoyova tov HC=CH, kot yevikdtepo o
vdpoyova mov eivar cuvdedepéva pe Tov C Tov TPLITAoD decpov yapaktnpilovrol
wg 6Eva, kabhg prropovv va avtikatootabobv and dropa petddinv (Na, K, Ca
KTA.). Ta TpoidvTa TTOL TTPOKVITOLY OTTO AVTHV TNV AVTIKATAGTAGT] ovopdlovTal
aKeETLAEVIOLOL

CH=CH + Na —> CH=CNa + %HZ
CH=CH + 2Na —> NaC=CNa + H,

Télog, n enidpacn CuCl/NHj3 ce axetvAévio odnyei 6To0 OXNHATIONO TOL XOA-
KoakeTLAeVIdiov (kaoTovépuBpo ilnpa), pe avtikatdotaot Kot Twv dvo 6Evnv
atopwv H amtd dropo Cu. H avtidpaon avtr] ypnopomnoteital yio tnv aviyvevon
TOU AKETLAEVIOV KL YEVIKOTEPA TV AKLVIWV [E TOV TPUTAO SeoPd 6TV AKPT) TNG
avBpaxikng adveidog.

CH=CH + 2CuCl + 2NH; —> CuC=CCul + 2NH,CI
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Avpeva Mapadeiypota

[ Mopaderypa 6.1 ]

YdpoyovavBpaxkog éxet poprokd tomo C4Hyg. O vdpoyovavBpakog avtdg avrjket:

. OTO AKAVLA KoL €XEL 2 LOOHEPT B. ota ahxdvia ko éxel 3 Lloopepn
Y. OTo aAKEVLIO KoL €XEL 2 LOOHEPT) 5. ot oadkévia ko €xel 3 Lloopepn
Avon
Jwoth eivou 1 emmhoyn a. Ta d0o oopept) eivar To fouvtdvio kot To peBviomponi-
vio.
[ Mop&derypa 6.2 ]

[Toca 1oopept) ahkdvia avTioTolYoOV 6To poplokd oo CoHyys

o 3 B. 4 Y. 5 5. 6
Adbon

Twoth eivar emhoyn y (eEdvio, 2-peBvlomevtévio, 3-peBuiomevavio, 2,2-dipebBviofouvtdvio,
2,3-dipebviofouvtavio).

[ Mop&derypa 6.3 ]

[Toca wopepn adkivia avtioTolyovv oto popiokd tomo CsHg;

o. 2 B. 3 Y. 4 6.5
Adbon
Ywoth eivar n emdoyn) B (BA. Avpévo mopdderypa 4.4 oel. 99).

[ Mop&derypa 6.4 ]

To cuvtakTikd wopept} dxvkAov vdpoyovavOpaka pe popiakd tomo CyHy eiva:

o 3 B. 4 Y. 5 5. 6
Adbon

Ywoth amdvrnon eivon 1 B. Eivon 0o adkivia (1-foutivio kou 2-foutivio) ko 0o
aikodiévia (1,2-fovtadiévio ko 1,3-fovtadiévio).

[ Mopaderypa 6.5 ]

To xbpro mpoidv tng awvtidpaong tov HCI pe to 1-foutévio eivau:
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. 1-yAwpoPovtdvio B. 2-yAwpoPfoutdvio
y. 1,1-8uxAwpofoutévio 8. 2-xAwpo-1-Boutévio
Adon

Ywotr elvon 1 emAoyn B. Adyw tov kavova tov Markovnikov to mpoidv mouv
TPOKVTTEL lval To 2-YAwpoPoutdvio.

[ Mopaderypa 6.6 ]

Av dwafipacovpe éva piypo pebaviov, abeviov, mpomiviov kat abaviov ce wepio-
oewa Stahbpartog Bry oe CCly, toTe Tar aéprae mov e€épyovrat ord to Stdhvpa ovtd
(ko &pa dev avtidpoiv) eivat:

o. pebavio ko abévio B. ouBévio kou mpomivio
y. oubavio 5. aBdavio ko cBévio
Avon

Ywoth eivon 1) emhoyn o. Ta aépia mov e€épyovtal eivon avtd mov dev avtidpodv
pe to didAvpa Bry oe CCly, dniadn ta adkdvia. Avtibeta to mpomivio kol To
aBévio divouv avtidpaon mpooOnkng kot TopapEVouy 6To StdAvpoL.

[ Mop&derypa 6.7 ]

Atvovtal oL TopokdTe TANPOPOpieg GXETIKA pe pio dyvwoTn ovoio X:

i. Amoypwpartiler Siéhvpa Bry oe CCly.

ii. Mmopel va moAvpepioTel.

iii. IMopaokevaletal amd alkivio pe tpocsOrkn Hy mapovsio Ni.
Emopévag n X eivou to:

. TPOTLVLIO B. awbévio Y. oubdvio 8. Poutavio
Avon

Ywoth eival n emAoyn B. To abévio amoypwpartiler SidAvpa Bry oe CCly, mo-
Avpepiletar mpog molvatBuAévio kat mpokimtel pe enidpaoctn Hy ce aketuAévio
nopovcio kataddtn Ni.

Mopaderypa 6.8 ]

Na avtiotolyicete Tig diepyacieg mov avagépovtat otn otiAn I pe ta mpoidovta
™g othiAng IL:
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YmAnl Yin II
1. moAvpeplopodg mTpomeviov o. 2-Bpwpofoutdvio
2.  mpocOrkn HBr ce 1-foutévio p. PVC
3. moAvpepiopog Puvvroyxiwpidiov | y. CH,=CH,
4. mpocOnkn Hy oe cubivio S. CHZ—(liH
CHs |
Adbon
1-6, 2-a, 3-P, 4-y.
[ MNapaderypoa 6.9 ]

Na avtiotolyicete TIg ovopaoieg Twv moAvpepwv g oTtiAng I pe Tovg thmoug

Toug g otAng II:
YmAnl YpAn II
1. molvouBurévio . CHZ—CliH
CeHs |,
2. moAvPvvroxAiwpidio | B. —_—CHZ—(le—_—
I CN Iv
3. moAvmpomuAéVio Y. —_—CHZ—(llH—_—
CHs [
4. molvakpvlovitpido | d. —_—CHZ—(llH—_—
Cl
L dv
5. mOALGTUPOALO €. —GCHZ—CHZ%
Adbon
1-¢g 2-98, 3-y, 4-B, 5-a.
[ Mopaderypa 6.10 ]

Na cupmAnpooete TIG THPOKATO AVTOPACELS TPOocOiKNg:

CH,=CH, + HBr — {R.1}
CH,=CH, + H,0 — {R.2}
CH;—CH=CH, + HCl —> {R.3}
CH,=CH—CH,—CH; + H, — {R.4}

No cutioloyricete TNV andvnot oo otnv avtidpaot {R.3}.
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Adbon
Br
CH,=CH, + HBr — CH3—éH2 {R.1}
OH
CH,=CH, + H,0 —> CH3—(|3H2 {R.2}
Cl
CH;—CH=CH, + HCl —> CH3—éH—CH3 {R.3}

CH,=CH—CH,—CH3 + H, —> CH3;—CH,;—CH,—CHj {R.4}

To mpoidv g avtidpaong {R.3} mpokidntel cOPPLVA e TOV kavova Tov Markov-
nikov.

[ Mopaderypa 6.11 ]

"Evag vdpoyovavBpakag éxel oto popLd tov 8 dropo H kar M, = 56. O vdpoyo-
vavBpoakag owtdg avtidpd pe Bry. Amd autég Tig mAnpogopieg va deikete oo
amd ta mopokdte Bo toyvet:

a. éxel poplakod tomo CyHg B. eivou akdpeotn opyavikn évwon

Y. eivar to 1-foutévio 8. eivou To 2-foutévio
Sxetikég atopikég paleg: H: 1, C: 12.
Adon
Eotw C,Hg 0 poprakdg tomog tov vdpoyovavOpaka. Oa toylet:

12x + 8 =56
x=4

Emopévag o poprodg tomog eivar: C4Hg
Ytov poprokd tOmo C4Hg avtiotoryobv 3 alkévia (pmopei emtiong va eivon Kot ko-
PEGHEVOG KUKALKOG LOpOYOVAVOpOkag).

Enopévwg, owortr eivou ) emloyn o

[ Mopaderypa 6.12 ]

IMocotnTa cwbaviov palag 3 g kaiyetal mAnpws. [Ioca L CO, Ba mapoyBodv ce
npotuneg ouvOrkeg (STP);
Yxetikég atopkég paleg: H: 1, C: 12,
Avon
Apykd vrodoyilovpe Tnv ToocoTnTA TOL Ktbaviov oe mol.
M(C,Hg) =2-12+6-1=130

m 38

M. & 30 —&-
mol mol

n(CzHé) = = 0,1 mol
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Amd v kabor Tov obaviov éxoupe:

C2H6 + % Oz — 2 C02 + 3 Hzo

0,1 mol 0,2 mol
V(CO
n(CO,) = (C0)
Vin
V(COy) = n -V, = 0,2mol - 22,4 —=— — 4,481,
mol
[ Mopaderypa 6.13 ]

Aépro ouBévio dafipaletan oe didhvpa Bry. Otav to Bry amoypwpatiotei evte-
MG, Taipvoupe Tpoiov palog 18,8 g.

a. ITotog eivo o cuvtaktikdg TUTOG TNG ovoiag mov maphyxOnke kal ol 1)
ovopacia tng;
B. IIoca mol abeviov xpnoyomorOnkay;
Yxetikég atopkég paleg: H: 1, C: 12, Br: 80.
Avon
. O ovVTaKTIKOG TOTOG KoL TO OVOHN TOL TTPOIOVTOG PaivovTal TNV Topa-
KaTw xnpikn e€icwor).
Blr Blr
CH2:CH2 + BI'2 — CHZ_CHZ
1,2-81fpwpoatbivio
B. YmoAoyiCovpe tnv mocdtnta Tov mpoidvrog (CoHyBr,y, M, = 188) oe mol.
m 18.8¢g

n= = = 0,1 mol
M, & 183 -&
mol mol

A6 TN oToLyElopeTpiat TNG AVTISPAOTG TPOKDITTEL OTL 1) TOGOTNTA TOV oKL~
Beviov eivau emiong 0,1 mol.

[ Mopaderypa 6.14 ]

To moAvpepég evog evog adkeviov éxel péon oxeTIkn poplokt palo ion pe 280,000.
Av elvan emtiong yvwoto o0t Ta 5,6 L Tov aéplov povopepoig petpnpéva oe STP
éyxouv pala iom pe 7 g, va tpocsdoploToiv:

. O ouvtakTKOG TOTTOG TOL AAKEVIOU.
B. O apBudg twv popicvv Tov povopepols Tov GLVBETOLY KAT! PHEGO OPO TO
HOPLO TOL TTOAUVHEPOVG.
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Yxetikég atopkég paleg: H: 1, C: 12,
Avon

. Eotw C,Hjy, 0 poprakdg tom0¢ TOL 0tAkeviov.

56L
n(C,H,,) = v _ 3oL = 0,25 mol
vii2v L
Vm 224 —
m
n(CvHZV) = M g
T 1ol
m 78
Mr(CvHZV) = g = 0.25 1 g =238
R ol £ MOt 7 7
12v 4+ 2v = 28
v=2

Enopévwg o poprakdg tomog tov arkeviov eivar: CoHy ko 0 cuvtokticdg
tov tomog eivo: CHy=CH, (oubévio).

B. H ekicwon moAvpepiopov tov abeviov eivou:

TTOAVHEPLOHO
y CHy=CH, ——P% , %CHZ—CHZ%

oabévio moAvabvAévio (PE)

Ao tov 1010 ToL TOALPEPOUG PAETTOVE OTL éxel M, = 28 - v KoL ETOUEVWG
loxveL: 28 -v = 280.000, v = 10.000 popix povopepovg.

[ Mopaderypa 6.15 ]

Moo otnta evog adkeviov palog 2,1 g avtidpa mAnpwg pe 1,12 L Hy, petpnuéva oe
STP.

a. Ilolog eivort 0 GUVTOKTLKOG TOTTOG KO 1) OVOHOGLX TOV aAKeViov;

B. Tdax moodHTNTA TOL TOPATAVL ChKeViov katepydleTon pe SiAvpo Bry 0,2 M
oe CCly. ITowa toodTNTA TOL SLADHOTOG CUTOD HITOPEL VOL ALTTOX POHATIOTEL,

Yxetikég atopkég paleg: H: 1, C: 12,
Avon

o  n(Hy) = v __ vt 0,05 mol

Vin 22,4 L
mol

Amo v e€lcwon tpocOnkng Hy 010 adkévio éxoupe:

Ni
CVHZV + HZ ’ CVH2v+2

0,05 mol 0,05 mol
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m
n(CvHZV) = g
M, ==
mol
m 2,1g
Mr(CvHZV) = g = g 42
n—=—  0,05mol - ==
mol mol
12v + 2v =42
v=3

Emopévwg o poprokdg tomog tov adkeviov eivar: C3Hg kot o ovvtaktikdg
tov tomog eivar: CHy=CH—CHj3 (1pomévio).
Br Br
ccl, I I
B. CHZZCH_CH3 + Brz _— CHZ_CH_CHg
0,05 mol 0,05 mol

Ta to SitdAvpa Bry:

n
c=—
v
v==2- —0’052:?1 = 0251
c uie
0,2 L
[ Mopaderypa 6.16 ]

IMoocotnta ahkeviov dykov 4,48 L oe STP katyetou mAfpwg mapdyovtag 10,8 g ve-
pov.

«. ITolog eivon o poprokdg TOIOG TOL CtAkeviov;

B. 10L tov mapamdvew aikeviov avopryvbovron pe 500 L aépa kow to piypo
ovapAéyetal. No vmoAoylotel 0 6yKog TV kawoaepiowy PeTd Tnv YoEn Toug.
O dyxot éxovv petpnOei otig ideg ovvBnkeg. O aépoag Tng kadong mepLéyeL
20%v/v Oq koL 80 % v/v Ny.

Yxetikég atopkég paleg: H: 1, C: 12, O: 16.
Adbon
a. Eotw C,Hj, 0 poprakdg tom0¢ TOL 0tAkeviov.

V. _ 448L

n(C,Hy,) = U ppa L = 0,2mol
>~ mol
10,8
n(H,0) = mg = gg = 0,6 mol
Tmol 18 el

Amod v e€lowon tng Kabong Tov AAKEVIOU £YOUHE:

CHy + 20, — vCO; +  vHO
0,2 mol 0,2 - vmol
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0,2-v=20,6

v=3
Enopévag o poprokdg thmog tov arkeviov eivon: C3Hg.
B. To 500 L aépa mepiéyovv 500 - % =400 LN, ko 500 — 400 = 100 L O,.

CHg + 20, —> 3CO, + 3H;0
10L 45L 30L

Metd v YO€n Toug, Ta kavoaépla Bo aoteAodvTon oo
400L N5, 100 — 45 = 55L Oy xat 30 L CO, (ocvoAo 485L).

Mopaderypa 6.17 ]

IMocotnTa piyparog (A) cubeviov ko Hy éxel pala 62 g ko 6yko 112L e STP. 31 g
TOL piypartog (A) Oeppaivovton mapovoio Ni ko oxnpatiletot véo aépro piypo (B).

«. IToteg ot péleg twv 800 cvoTATIK®OVY TOL piyportog (A);
B. IIoca L éxouvpe oo k&be aépro oe STP oto piypa (B);

Yxetikég atopkég paleg: H: 1, C: 12, O: 16.
Adbon
a. Eotw 611 10 piypa (A) amoteleitan ad xmol CHy,=CH, (M, = 28) ko
ymol Hy (M; = 2). And tn pé&lo Tov piypatog £xoupe:
m(CyHy) + m(Hy) = My
28x + 2y = 62 (1)

H ovvolikn mocdtnta touv piypartog (o mol) eivou:

_ VvV 112L
n= L

= = 5mol
Vm 224 —
mol

Emopévag
x+y=5 (2)

Me entidvon tov cvothpatog twv e€lodoewv (1) ko (2) tpokdnter: x = 2
KAl y = 3 Ko eMOpEVWG:
m(CyHy) = 28xg =56 g xou m(Hy) = 2yg = 6¢.

B. H pon mocdtnta Tov piypatog, eneldn) eivar opoyevég, Oo Stabétel kan Tig
Hoég TocoTNTEG Ao Ta S0 cvoTatikd Tov, dnAadr 1mol abeviov ko
1,5mol Hy. Emopévwg, otnv avtidpact mpocsOrkng tov Hy oto abévio to
H, eivou oe mepicoeio:
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IMocotnteg

+ —
(c¢ mol) CoHy H, CyHg
Apyikég 2 1 1,5 —
Metoforég —1 -1 1
TeAlikég g — 0,5 1

Telwed amopévouv 0,5 mol Hy kot 1 mol CoHg. Ot 6yKkoL Towv agpiowv oavtodv
oe STP eivon 11,2 L ko 22,4 L, avticTouyo.

[ Mopaderypoa 6.18 ]

10 mL aepiov adkeviov vpioTavton TAnpn vVOpoyOVwon pe 12 mL Hy kou petotpé-
movtol o€ aéplo ahkavio. To piypo Tov aeplwv mTov TPoKOITEL AITULTEL Yo TNV
A p1) Kowbot) Tov 66 mL O,. No tpocdiopiotel o popLokdg TOTOG KoL TOL XAKEVE-
ov. Ou dykot petpriBnkav oTig idleg ouvBnKkeg mieong kot Beppokpociog.

Adon

‘Eotw C Hy, to adkévio. H avtidpaocn mpocOnkng kabog kat oL ototyelopetpikol
LTTOAOYLOHOL epPavilovTal oTOV Tivaka ToL akoAovDeL:

ITocotnTe

(e mol)n R C/Hy, + H, - C/Hay+2
Apyurég : 10 12 =
MetafoAég -10 -10 10
TeAkég : = 2 10

Amopévoov, emopévwg, 2mL Hy kot 10 mL adkaviov. Ta 0o avtd aépia kaiyo-
VTOL GOHOOVA HE TIG EELODCELS:

CHj 1o + 3‘/;_1 (O)) — vCO, + v+ 1)H20
10 mL 22 10mL
Hz + %Oz — Hzo
2mL % -2mL

O 6ykog tov O oL amatteital yia TNV Koedon Tov Piypoatog eiva 66 mL ko emo-
pévag o Loy vel:

AL 041 =66

v=4

Emopévag o poprodg tomog tov arkeviov eivon C4Hg (3 woopepr).
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[ Mopaderypa 6.19 ]

Miypo 6ykov 15 mL mov amotedeitar ommd pebdvio ko Tpomévio avapAéyetal pe
okvyovo. Metd ) Yo€n Twv agpinv Tng kavong otn cvvrn Beppokpacia, Ppi-
OKOUE OTL 0 OYKOG TOL aepiov ov deopetBnke and didAvpa NaOH eivon 35 mL.
Av o1 dyxol petprOnkav otig ideg ouvbrkeg Beppokpaciog kot mieong, va tpooc-
droplotel ) kat’ 6ykov 6OoTAGT) TOL PiypaTtog Twv dVo LEpoyovavBpdKwy.

Adbon

Eotw xmL ko ymL ot 6ykot Tov pebaviov kot Tov mpomeviov oTo piypa, avti-
otolya. Oa LoyveL:

x+y=15 (1)
Amd 11 800 e€lodoelg kadong xoupe:

CH4 + 2 02 — C02 + 2 H20

xmL xmL

CHg + 20, —> 3CO, + 3H0
ymL 3ymL

To aépro mov deopevetat and Sixhvpa NaOH eivar to CO, kou emopéveg Ba oy det:
x+3y =35 (2)

Amd v emilvon Tov cvoTAPATOS TV eElohoewy (1) xar (2) mpokdmtel: x =5
kot y = 10. Emopévwg to piypo amoteieiton amd 5 mL CHy ko 10 mL C3H.

[ Mopadderypa 6.20 ]

Kaiyovroun 12 mL piypotog obiviov ko evog adkaviov pe 60 mL O,. Metd tnv kad-
omn kot v Yo€n Tev Tpoildvtwv g kadong ot cuvhon Beppokpacio, aopévovv
51 mL, oté ta omoio T 26 mL SeopevTnray amd Siddvpa Baong. Na mpocsdiopt-
oTOLV:

. 1 KAt OYKO 6VGTACT TOL Piypatog TV d0o vdpoyovavBpdkwy av oL dykot
petprifnkayv otig ideg cuvbrkeg Beppokpaciog kot mieong.
B. o poplokdg TOTTOG TOL AAKAVioL.

Avon

Eotw xmL xou ymL ot dykol Tov oubiviov ko Tov adkaviov 6To piypo, avti-
otolya. O toyleL:

x+y=12 (1)
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Amd 11 800 e€lodoelg kabong xoupe:

C,H, + 20, —  2C0, + H,0
xmL % - xmL 2xmL
3y+1
C/Hsio + 2 (O)) — vCO, + (V + 1) H,0
ymL SV—ZH - ymL vymL

To aépro ov deopetetar amd dSidhvpa NaOH eivar to CO, kot emopévng Bo toyvet:
2x +vy =26 2

A7 ta 51 mL tev kavooepiov ta vroroa 51 — 26 = 25mL eivon TpoPavdg

0 O, mov mepiooePe ad TNV kot kot eTopéveg To Oy ov xpnoomrotdnke
kot TNV kadomn eivor: 60 — 25 = 35mL. Oa woyvet:

3v+1
5x , ( )y _

5 > 35 3)

Amtd Vv emidvon Tov cuoTHHATOG TV dVO e€lohoewy (1), (2) ko (3) TpokdmTeL:
x=10, y =2 xou v =3.

. To piypo amotedeiton amd 10 mL CoH,y ko 2 mL adkaviov.

B. O poprakdg tOmog Tov adkaviov eivaw: C3Hg (mpomdvio).
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EpwTtnoelg - Aoknoelg - MpofAnuata

6.1 No onpeldoete pe X TIG TPOTAGELS TTOL Elva 6w-
OTEG KaL e A avTéG oV elval AavBaopéveg:

. Toadkdvio ko Toe ahicévia EXouV Yevikog po-
plakovg tumovg C, Hy, xou C,Hy, 12 avtioTol-
XOG.

B. AxvkAot vdpoyovavBpakeg eivan oL vdpoyo-
vavBpaxkeg mov oxnpoatilovv avouktr avlpo-
Kk aAvcida 6To popLd Toug.

v. O vdpoyovavBpaieg eivat copato vypa.

8. Ta aAkvAaroyovidia aotedobvtal oo éva
oAkOAo (C Hy, 1 —) xau éva &topo ahoyo-
vou.

e. Tevikd n mupodAvon peTaTpémel pikpd popLo
vdpoyovavBpdkwv ce peyadvTepo.

ot. To axetvAévio Bpicketal dpbovo otn @von.
€. Ta vdpoydva TOL aKETLAEVIOL PITOPODV Vo
avtikatactofovy ard pétaria (6Evog yopor-
KT1pog).

N. To aketvAévio Sev moluvpepileton, SLOTL €xeL
TPUTAO deapd ko o)L SLAd, 6TTWG TO aLbévio.

0. Ao o axeTuAéVIO PITOPOVHE VO TTOPACKEVA-
covpe CoHg.

6.2 H oOpLyyo Tov oXNHATOG TEPLEXEL OEPLO PiYHA
mov astoteAeiton otd ta aéprn CH3CH3z, CHy,=CH,
xow CH=CH.

. agplo piypa

BI'2/CC14

To piypo Sroxetevetar oe didhvpa Bry oe CCly xou
nopotnpeitor amoypopoatiopds. Ioto-& and ta aé-
Pl TOL PEYHOTOG TTPOKAAOUV TOV QUTOYPWHATICHO
auTo;

a. Movo to CH,=CH,
B. Mévo to CH=CH

y. To CH,=CH; ko1 To CH=CH
3. To CHSCH3 KoL TO CHZZCHz

6.3 Ot PTovaveg KT TNV TOLPOHOVE) TOUG eAevBe-
povouy éva aéplo mov Pondd otnv wpipavor Toug.

y\

/

£

Otav 1o aépro avtod droxetevbel oe Stxhvpa Bry/CCly
npokadel Tov amoypwpatiopd tov. Moo pmopel va
elvou awtd TO Aéplo;

. To ouBavio.
B. To mpomavio.
y. To auBévio.

5. To dio&eidio tov GvBpaxka.

6.4 H avtidpoon pe tnv omolo Tar popLaL Tov povo-

HePOG EVOVOVTOL PETAED TOUG YL TOV CYNHUATIGHO

popiwv pe peybheg oxetikég poprakés paleg avapé-

peTaL WG avTidpao):
. TOAUHPEPLOHOD
Y. TpocOnkng

B. vmokxatdoToong
S. amdomaong

6.5 To @uoikd aéplo éxel wg Paoikd cvaTaTikd TO:

. adévio B. pebdévio

Y. TPOTAVIO 8. aubivio 1) axeTvAévio

6.6 H Oeppixn didomaon twv alkaviov amovcio oé-
po o€ opLopéveg GLVONKES e 1] XWPIG KATAHADTH TOV
odnyel oe piypaTa KOPESHEVOV KL AKOPETTWV LOPO-
yovavOpaKkwv He pikpOTEPT) OYETIKN HOPLOKT] pala
1 wopepeig pe dakhadiopévn avBpokikn advcida,
ovopaletot:

. Koo B. molvpeplopdg

Y. TUpOALOT §. vmokatdoTaon

6.7 310 oxfpo mov akoiovBel eppovileTot TPrpa
TNG TOALPEPLKTG aALGLdaG VOGS TOALpEPOTG Hopiov.

H, H, H, H,
C C C C
CH, CH, CH, CH,
a. ITowo eivon 1o povopepég oL AVTIOTOLXEL GTO
TOAVHEPEG QUTO;

B. Na ypagel n oxetikr) avtidpaot Tov ToALpe-
PLOHOD.
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6.8 Ilocotnrta PBouvtaviov p&log 5,8 g kaiyeton TAn-
pw¢. ITéca L CO, petpnpévo oe mpodTULITEG GLVONKEG
(STP) xat oo g HyO B moparyBoiv;

Yxetikég atopkég paleg: H: 1, C: 12, O: 16.

6.9 Aépro mpomévio dixPLpaletor oe dSidkAvpa Bry oe
CCly 8 %w/v. Otav to Bry amoypwpaticotel, maip-
VOUpE TTpoidV palag 2,02 g.

«. ITolog eival 0 ocvvTaKTIKOG TOTOG TNG OLGLNG
7OV TTapaYONKE KoL TOLX 1) OVOHAGio TNG;

B. IIoca L mpomeviov ypnotpomoinfnkav, ce STP
ouvlnkeg;

y. ITowog o dykog Tov Stadbpatog Tov Bry;

Yxetikég atopkég paleg: H: 1, C: 12, Br: 80.

6.10 H oyetikn} poprokr) pala ToAvpepoOG eVOG Oe-
piov adkeviov eivon 84.000. Av ta 1,12 L tov povope-
potg (petpnpéva oe STP) éxovv p&la ion pe 2,1 g, va
TPocdLopLoTOV:

. O ouvtakTKdG TOTOG TOL AAKeEViov.
B. oca popia povopepovs ocuvBETouY TO TOAL-
Hepéc.
Yxetikég atopkég paleg: H: 1, C: 12.

6.11 Ilocotnta evog alkeviov p&lag 2,8 g avtidpd
TANpws pe 1,12 L Hy petpnpéva oe STP.

o. Ilolog eivat 0 poplakodg TOITOG TOL AAKEVIOL KaL
7OLOL Ol dLVATOL CUVTAKTIKOL TOTTOL TOV oAKE-
viov;

B. Tdt mosdHTNTA TOL TOPATdVE oAKeVioL KO-
tepyaletar pe diddvpa Bry 0,2M oe CCly.
ITowog 0 péyloTog 6YKOG TOL SLAVPATOG TTOV
WITOPEL VOl ATTOY POHATIOTEL;

Yxetikég atopkég paleg: H: 1, C: 12.

6.12 Meta tnv téAdeto kavon 5 L evog aéplov adkevi-
ov pe 100 L aépar (20 % v/v Oy kot 80 % v/v Ny) mtpoc-
dropiotnrav oto kavoaépia 5L O,.

«. Na mpocsdiopiotel o poplokdg TOTTOG TOL OAKE-
viov.

B. No PpeBei 1 molotikr] kot TOo0TIKY) GOOTAGCT
TV Koavooepinv PeTd 1 Yo€n Toug 6Tn oLvi-
On Beppokpaoic.

Y. Me povadikrn opyovikn mpaotn OAN To AAKEVIO
QLTO KoL AvOpYave LALKGR var ypapeTe TIG X1)-
WLKEG eELOWOELS TTALPACKELVNC,

i. g abavoine,
ii. Tov moAvaubuieviov ko
iii. tov Ppwpoarbaviov.

OudykoL Tev aepinv petpribnrav otig ideg cuvOrkeg
Beppokpaociog ko mieonc.

6.13 Ilocotnta piypotog mpomeviov ko Hy éxet pé-
Ca 8,8 g xau 6yko 8,96 L oe STP. To piypa Beppaiveron
mopovsio Ni kot oxnpatiletor éva mpoidv A.

a. Ioteg ot péleg twv 800 GLGTATIKGOV TOL APYL-
KOV plypotoc;

B. IIowog 0 cLUVTAKTIKOG TOTTOG TOL TPOLOVTOG A;

y. lIéca L CO, oe STP ko moéca g HyO mpoxd-
TLTOLV HE TNV KaboT OANG TNG TOGOTNTAG TOV
TPOIOVTOG A HE TNV OITOUTOVUEVY) TOCOTNT
O3y;

SxeTucég atopikég paleg: H: 1, C: 12, O: 16.

6.14 10mL oaepiov oAkeviov veicTovtal AR
vdpoydvweon pe 30 mL Hy mapovsio kataddTn kot
petatpémovtal oe aéplo arkdvio. To piypo twv oe-
PLOV TTOL TPOKVTTEL ATTALTEL YO TNV TANPN KOG
Tov akplwg 45mL O,. Na mpocdiopiotel o popro-
KOG TUMOG Tov ahkeviov. Ot dykol peTpribnkav otig
idieg ovvOnKeg ieong ko Beppokpaciog.

6.15 Miypa 6ykov 20 mL mov aroteleitor omd on-
0évio ko mpomdvio avapréyetal pe mepicoeia O,.
Metd ) YO€n twv kavooepiov ot ouvion Beppo-
kpooia, Ppiokovpe 611 0 dyKog Tov CO, eivorn 50 mL.
Av ot 6yxol petpribnkav otig idieg ocuvlnkeg Beppo-
Kpoolag koL mtieong, vo Tpocdloplotel 1) kot OyKov
o0OeTOoT TOL piyHaTog Twv dVo VOpoYOoVaVEPAK®V.

6.16 Miypa dykxov 20 mL aoteAeiton amd mporivio
Ko évar adkavio. To piypo avopryvoeton pe 100 mL
0y ko avapAréyeton. Metd v Yo€n twv mpoiod-
VTV NG Kabong otn ouvnon Beppokpacia, amopé-
vouv 70 mL, and ta omoix tar 60 mL eivar CO,. Noa
TPOGSLOPLETOV:

a. H xat’ 6yko cvotacn Tov piypatog twv dvo
vdpoyovavBpdakwv, av oL dykol peTpnOnkov
otig idteg ouvOrKkec.

B. O cvvtaktikdg TOIOG TOL aAkaviov.

Sxetikég atopukég paleg, H: 1, C: 12, O: 16.
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6.17 0,1mol ocvppetpucod aikeviov A avtidpoivv
nAjpwg pe HyO oe 6&wvo mepfddiov ko mpokv-
ntouvv 7,4 g évoong B. Na mposdiopiotoiv ot cuvta-
KTiKol TUTTOL TV evodoenv A kot B kot va ypagpodv
Ol OVOHXCLEG TOVG.

Yxetikég atopkég paleg, H:1,C:12, O: 16.

6.18 e doyeio dwaPifdlovron 10,4 g oubviov ko
1mol H, oe xatdAAnieg ouvOnkeg kot mapovsio Ni
WG KATOADTY).

a. Iloieg elvon ot teAkég paleg TV CLOTATIKOV
oto doyeio tng avtidpaong;

B. H idwx mocotnta obviov avtidpd mAnpwg pe
H,0, o¢ xatadAinieg cuvOrkeg. TMowx 1 pélo
TOUL TTPOLOVTOG TNG AVTIOpAOT|G;

Sxetikég atopikég paleg, H:1,C:12, O: 16.

6.19 Aépio piypo mov amoteAeiton omd 5,2 g CoH,
kot 8,4 g CoHy xaiyeton mApwe.

. Noavroloyicete tn pdlo tov HyO kot Tov dyko
tov CO,, petpnuévo oe STP, mov mapdayovtal
oo TNV Kavom.

B. To piypa vpiotatol TAfpn Tpocdkn pe Tnv
KoUTOAANAN tocotnTa Hy (g) omdte mpokvitTel
évae kar povadikd aépro. No vroloylotel o
6ykog tov aepiov avtov oe STP cuvOnkec.

S xeTIkéG aTopkég paleg, H: 1, C:12.

6.20 2,24L odkwiov (A) petpnpéva oe STP ouvOn-
Keg vopioTaton TANpn mpooOnkn HyO oe xatdAin-
Aeg GLVONKEG KA TTAPOVOLA KATAAVTOV TOPAYOVTOG
kapPovorikn évwon (B) palag 5,8 g.

a. TTolol oL cLVTAKTIKOL TOTTOL TWV EVOGEWV (A)
kot (B);

B. Iowa pala Hy (g) amoutei 1 idix mosdtnTa Tou
aAxiviov (A) yix TAnpn vdpoyodvwo;

Sxetikég atopukég paleg, H: 1, C:12, O: 16.

6.21 10,8 g vdpoyovavBpoka (A) pe poprokd TOTO
C4Hg avtidpd mAnpwg pe Na(s) kow mpokimteL op-
yavik6 poidv (B) xouw avopyovo aépro.
a. ITotol ot cuvtaktikol TmoL Twv A ko B;
B. Iowx n palo Tov opyavikod Tpoiovtog (B) tng
avtidpaong;
y. Ilowog 6yxog aepiov petpnuévog oe STP mpoxd-
nTeL atd TNV avtidpaon;

Sxetikég atopikég paleg, H: 1, C:12, Na: 23.
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Xnueia kai ... Tépara ...

«O1 oAeg g KOAaong!»

«OL mOAeg NG KOAAONG... dev LITAPYOLY TTLoL! »

Kamov oto Tovpkpeviotay, ot pio £pnpo 260 xtAdpeTpo atd tnv mpwtevovoa. To 1971 éva pwotkd yew-
TpUmavo Gvoie pic tepaotio TpOma dropétpou 70 pétpwv kan faboug 30 péTpwv amd tnv omoio ekKAvOTOVY
peydAn mocotnto pebaviov. Me to pofo tng meptParlovTikig KATaoTPOPNG artd T cuveyr] EKAVGT] TOV
aepiov, ol Pdoot yewhdyol amopdoicav va tov BdAovv pwtid. Mio ¢oTId Tov éKoye ouvex®g amd tote
SMNULOLPYDOVTOG EVa EPLAATLKO GKTVLKO JLE TNV OVOUAGLO «OL TTOAEG TNG KOAXGTG», TOAOG EAENG Yot TOAL G-
ptBpovg tovpicTeg.

To 2025 oL apyég TG MEPLOXNG EKOVOLY TTOAAEG YEWTPNOELS YUPW QIO TOV KPATHPO CUAAEYOVTOG TO Le-
yaAUtepo pépog tov pebaviov Tov kortacpatog. Tov Avyovoto tov 2025 To pavopevo €xel 101 pelwdet
OTHOVTIKE APHVOVTOG TOVG TOVPLoTES Vo PAETOLY POVO pLKPES PAoYiToeg edd kat ekel, Tov Alyo Bupilovv
TIG TTOAEG TNG KOAXONG TWV TEPACHEVOV XPOVOV...
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®UAAo Epyacioag 6.1
Alkovia

A. Na ypogel 0 yevikog poplok6g TOIOG TV 0AKaviwy.

B. A\xévio Sabéter 12 dropo H oo popLd tov. Iowog o poprakdg tov tomog; Na ypoupoov ta Suvatd Loopep
KOlL OL OVOHOGIES TOUC.

A. Noa ypogpodv 6Aeg oL duvatég eElodoelg TV avtdpicewy TOL GUPPALVOLY KATA TNV LITOKATAGTAGCT) TOU
pebaviov pe Bry (4 eElomoelg).
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®UAAo Epyaciag 6.2
Alkévia

A. Na ypagel 0 yevikog poplok6g TOTOG TV OAKEVIWV.

B. A)kévio Srobétel 8 dtopa H oto popLd tou. Iotog o poprakds tov tomog; No ypopodv ta Suvartd toopep
KOlL OL OVOHOGIES TOUC.

A. Noa ypoagpoOv 6Aeg ot e€lowaelg tpoosOring Hy, mapovoio Ni oe:
i. oubévio ii. mpomévio iii. peBvilompomnévio
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®UAAo Epyaciag 6.3

Xnpukég 1d10tnteg adkeviov 1

Na cupmAnpwBoidv oL mapakdte xnukég eElodoelg:

1.

CHZZCHZ + H2 L

Ni

. CHZZCH_CH3 + H2 e

. CHZ :CHZ

TTOAUHEPLOHOG
_—

. CH,=CH—CHj

TTOAUHEPLOPOG
_
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®UAAo Epyaciag 6.4
Xnpikég drotnteg adkeviov II
Na cupmAnpwBoidv oL mapakdte xnukés eElodoelg:

Ni
1. CH,=C—CH; + H, ——

TTOAUHEPLOPOG
5. CH,=CH—CI

TOAUPEPLOPOG
6. CH,=CH—CN ——mMmMmmm>
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®UAAo Epyaciag 6.5

Xnuikég wdrotnteg adkeviwv 11
A. Na ypag@oiOv ot xnpikég eELloDOELS TV TOUPOKAT® AVTLOPAGEWDV:

1. Kadon tov 2-Bouteviov.

B. Tlog pmopel va yivel dudkpion peta€d Tov abvieviov kou Tov abaviov; Na ypoupel  oxetikn xnukr e&i-
owoT).
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®UAAo Epyaciag 6.6

Xnuikég 1dotnTeg aAkiviov I

Na cupmAnpwBoidv oL mapakdte xnukés eElodoelg:

. Ni H,
1. CH=CH + H, —— —
Br,
2. CH=CH + Br, —> —
3. CH=CH + HCl —> _Hd
4. CH=CH + HCN —> _HCN

H,SO,/Hg [

5. CH=CH + H,0 a0,

TTOAUHEPLOPOG
6. 2CH=CH ———

TTOAVHEPLOHOG
7.3CH=CH ——
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®UAAo Epyaciag 6.7

Xnuikég 1616tNnTeg aAkiviwv II

Na cupmAnpwBoidv oL mapakdte xnukég eElodoelg:

_ Ni H,

1. CH;—C=CH + H, —— -
Br,

2. CH3_CECH + Brz — _—

_ HCl
3. CH;—C=CH + HCl — _—

H,SO,/Hg l l
J— pr— %

4. CH3;—C=CH + H,;0 HgsO, —>
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®UAAo Epyacioag 6.8

Xnuikég 1drotnTeg adkiviwv III

Na cupmAnpwBoidv oL mapakdte xnukés eElodoelg:

1. Kadon tov 2-foutiviov.
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®UAAo Epyaciag 6.9
IpofAnpa I

2,24 L (petpnpéva oe STP) aepiov arkeviov (évwon A) avtidpovv mAnpwg pe Hy mapovsio Ni ko  opyovi-
k1 évwon (B) mov mpoxdmrel xaiyeton mApws. Ipokdmtovv étol 7,2 g HyO. Iotol o1 cuvtakTikoi TOTOL TV
svooewv A kot B;

Yxetikég atopkég paleg: H: 1, O: 16.
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®UAAo Epyaciag 6.10
IpopAnpa II

8,96 L (petpnpéva oe STP) aepiov alkeviov (¢vworn A) avtidpodv mAnpwg pe Hy mapovoia Ni ko 1 opyavikn
évworn (B) mov mpoxdmrel kaiyeton mAnpws. Ipokdmtouvy étol 36 g H,O.

a. ITotot ot poprakoi TomoL TV evedcenv A kot B;

B. ITotot ot Suvartol cuvTakTiKol Tovg TOTTOL,

Yxetikég atopkég paleg: H: 1, O: 16.
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®UAAo Epyaciag 6.11
IpofAnpartal

A. Toocodtnrta alkeviov (A) vpiotaton tposOnkn Bry, mapovsia CCl, kot mpokdntovy 18,8 g 0pyovikig EVwoTng
(B) pe M, = 188.

1. IToiot oL cvVTOKTIKOL TOTTOL TV eVOGEWV A Ko B;

Yxetikég atopukég paleg: H: 1, C: 12, Br: 80.

B. H oyxetkr] popraxn pélo popiov moAvouBuAeviov eivan ion pe 56.000. Ad mdoo POPLEL HOVOUEPOVG OTTOTE-
Aeiton To TOALpEPEG;
Sxetikég atopikég paleg: H: 1, C: 12.
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®UAANo Epyaciag 6.12
IIpofAnpata II

A. Tooodtnta arkeviov (A) vpiotaton tposOnkn Bry, mapovsia CCly kot mpokdTovy 2,02 g 0pyoviKTG EVWOTC
(B) pe M, = 202.

1. ITotot oL cuvtakTiKOL TOTTOL TV eVoewV A kot B;

Yxetikég atopkég paleg: H: 1, C: 12, Br: 80.

B. H oyxetwkr] poprakn p&lo tov moAvmpomvAeviov eivar ion pe 84.000.

1. A6 moca poOpLoL HOVOHEPODVS QLTTOTEAELTOL TO TTOAVUEPEG;

Yxetikég atopkég paleg: H: 1, C: 12.



193

Amtavtnoelg - AVCELG
KepaAawo 6






Kepddaio 6: Anavrijoeis - Avoeig orig Eportiioeig - Aokrjoeis - ITpoPAnuara 195

Anavtnoelg - Aboelg otig Epwtnioelg - Aoknoelg - lNpofAnpata

KepdAowo 6
61 a. A B.2, y.A 8.5, e.A, ot. A 0.2, n.A 6.2 6.12
6.2 y
63 vy
6.4 a 6.13
6.5 B
6.6 y 6.14
6.15
6.7 a. CH;—CH=CH,
B. vCH,—CH=CH, —> ~(~(|:H—CHZT 6.16
CH, v 6.17
6.8 8,96L CO,, 9g H,0.
6.18
6.9 a. 1,2-8ifpwponpomrdvio
B. 0,224L
y. 20mL 6.19
6.10 a. CHa_CH:CHz 6.20
B. 2000 popia
6.11 a. C,H;, tpia ovvtaxtikd woopepy (1-Poutévio, 2-fou- 6.21

Tévio, peBvAompormévio).
B. 250 mL

. CH,, (aBévio 1) alburévio)

8OLN,, 5L 0,, 10L CO,

i. mpooOrkn H,O

ii. —> moAvpeplopdg atbvieviov
iii. pocOrikn vdpoPpwpiov (HBr)

= ™R

o. 8,4g mpomeviov ko 0,4 g H,

B. CH;—CH,—CH; (mpomdvio)
y. 13,44L CO, xou 14,4g H,O
C,H,

10 mL oubévio xou 10 mL pomdvio

. 10mL mpomivio ko 10 mL adkdvio
B. CH;—CH,—CH; (mpomdvio)

A: CH;CH=CHCH; (2-Boutévio)

B: CH,;CH,CH(OH)CH,; (2-Boutavoin)

a. 24gC,H¢, 04gH,

B. 17,6g CH,CH=0

a. 7,2gH,0,224L CO,

B. 11,2L C,H,

«. A: CH;C=CH, B: CH;COCH; (npomavovr).
B. 04gH,(g).

«. A:CH,CH,C=CH, B: CH;CH,C=CNa.
B. 152g.

y. 2.24L



196

Kepadaio 6 - Adkdvia - Adkévia - Adkivia

Anavtnoelg - Aboelg ota POAAx Epyaoiog

®OAMo Epyaoiag 6.1

A. CvH2v+2
B. 2v+2=12=v=5 dpa M.T.: C;H,,
CH,—CH,—CH,—CH,—CH,; mevt&vio

CH,

CH,—CH—CH,—CH, pebvrofoutévio
CH,

CHS—(ll—CH3 Sipebvrompomnévio
o

I. CH, ., + 3“,2“ 0, — vCO, + (v+1)H,0

A. CH, + Br, —> CH;Br + HBr
CH;Br + Br, —> CH,Br, + HBr
CH,Br, + Br, —> CHBr; + HBr
CHBr; + Br, —> CBr, + HBr

oMo Epyaociag 6.2

A. CH,,

B. 2v=8=v=4 dpa M.T.: C,Hg
CH,=CH—CH,—CH; 1-Boutévio
CH;—CH=CH—CH; 2-Boutévio
CH,=C—CH; pebvAompomévio

a,
. CH, + 20, —> vCO, + vH,0

A. i CH,=CH, + H, —>—> CH,—CH,
i, CH,=CH—CH, + H, —2—> CH,CH,CH,
fii. CH,=C—CH, + H, ———> CH,—CH—CH,
&, Ch,

oMo Epyaoiag 6.3

1. CH,=CH, + H, —Ys CH,—CH,

2. CH,=CH—CH, + H, —Vy CH,—CH,—CH,
Blr Blr
3. CH,=CH, + Br, — CH,—CH,

Br Br

| |
4. CH,=CH—CH, + Br, — Gi,—CH—CH,

|
5. CH,=CH, + HCl —> CH,—CH,

KepdAowo 6

I
6. CH,=CH—CH, + HI —> CH3—éH—CH3
OH
7. CH,=CH, + H,0 —> CHS—éH2
OH
8. CH,=CH—CH, + H,0 —> CH3—éH—CH3

TOAVPEPLONO
9. v CH,=CH, ——HePIoVos, —éCHZ—CHZiT

N ,
10. v CH,=CH—CH, —— P08, CH,—CH
CH, |

®OAMo Epyaciag 6.4

N
1. CH,=C—CH, + H, — CH, —CH—CH,

CH, CH,
ca
cal, |
2. CH,=C—CH, + a, — CH,—C—CH,
CH, CH,
c|1
3. CH,=C—CH, + HCl —> CH,—C—CH,
CH, CH,
OH
4. CH,=C—CH, + H,0 —> CH,—C—CH,
CH, CH,

oA\vpe o
5. v CH,=CH—(C] —— HePIoHos, CH,—CH
cl
Vv
N ,
6. v CH,=CH—CN ——HePIoros, CH,—CH
CN
14

7. CH,=CH—CH, + 20, — 3CO, + 3H,0
2
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oMo Epyaoiag 6.5

A. 1. C,H, + 60, —> 4CO, + 4H,0

2. CH,=CH—CH,—CH, + H,
M CH,—CH,—CH,—CH,

3. CH2=CH—$H—CH3 + Br,

CH,
Br Br
S, éHZ—éH—CH—CH3
Cu,
4. CH,=CH—CH—CH, + HBr
Su,
Br
— CHS—éH—CH—CH3
Cu,

5. v CH,=CH—CH,

TTOAVEPLOHOG CH.—CH
% 9 P—
I

TOAVHEPLOHOG CH.—CH
% 2_
I ‘
Cl
v

6. v CH,=CH—Cl

B. Awoxeteboupe pia pikpr} TocOTHTR TOL aepiov e apatd Y-
xp6 dixhvpa Br, oe CCl,. Av mopatnpricovpe ooy pwpa-
Tiopd tov draddpartog, Tote T0o aépro eivon to CH,=CH,,
ov OxL eival to CH;—CH;.

Br Br
ccl, |

CH,=CH, + Br, CH,—CH,

®OAMMo Epyaoiag 6.6

1. CH=CH + H,
Ni H,
— CH,=CH, T CH;—CH;

2. CH=CH + Br,

N
r r T2
| | CH—CH
—> CH=CH | |
Br Br
3. CH=CH + HCI
Cl Cl

| HCl |
— CH,=CH ——> CH3—$H

Cl

4. CH=CH + HCN
HCN
—> CH,=CH—CN ——— CHa—(liH—CN

CN
5. CH=CH + H,0
OH
HSO/ME o | om =t | — om,_t
HgS0, = Ch

TOAVHEPLOHOG

6. 2CH=CH — o)

CH,=CH—C=CH

BvrakeTuiévio

TOAVHEPLOPOG
7. 3CH=CH —M [ CoHg Beviono |

8. CH=CH + 2Na —> NaC=CNa + H,
dOAMo Epyoaciag 6.7
1. CH;—C=CH + H,
Ni Hp
— CH;—CH=CH, T CH,;—CH,—CH,

2. CH,—C=CH + Br,

Br Br Eir Blr
T
—> CH,—C=CH —— CH,—C—CH
Br Br
3. CH,—C=CH + HCl
cl cl
| HCl |
—> CH,—C=CH, ——> CH,—C—CH,
cl
4. CH,—C=CH + H,0
OH
HSO/HE | o —=cH
HgSO, CHE

=0

—> CH;—C—CH,

5. CH,—C=CH + Na
— CH;—C=CNa + - H,
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®OAMMo Epyaoiag 6.8

1. CHy + = 0, — 4CO, + 3H,0
2. CH,—CH,—C=CH + H,
SN CH,—CH,—CH=CH,
% CH,—CH,—CH,—CH,

3. CH3—$H—CECH + Br,

CH,
Br B
ccl, s
— CH3—$H—C=CH
CH,
Br Br
B § cH,—CH—C—CH
ccl, T T
H;C Br Br
4. CH3—$H—CECH + HCl
CH,
c|1
— CH3—(|3H—C=CH2
CH,
Cl
HCl |
— CH3—CH—(|I—CH3
H,C cl
5. CH,—C=C—CH, + H,0
OH
HSO/HE | | oht,—E=cH—cH
HgSO, g g

[l
—> CH,—C—CH,—CH,

6. CH,—C=CH + HCl
cll
—> CH,—C=CH,
Cl
HCl |
—_— CH3—(|2—CH3
Cl

®OAMo Epyaciag 6.9
A : CH,—CH=CH,
B : CH,—CH,—CH,

®OALo Epyaciog 6.10

o. : C,Hy

: CHy

=
> W o>

. CH,—CH,—CH=CH,
CH,—CH=CH—CH,
CH,
CH,—C=CH,
B : CH,—CH,—CH,—CH,
CH,—CH—CH,
&,
dOAMMo Epyaciag 6.11

A. 1. A : CH,=CH,
B : CH,Br—CH,Br
2.28¢g
3. 200 mL
B. 2000

dOAMo Epyaciag 6.12

A. 1. A : CH;—CH=CH,
B : CH;—CHBr—CH,Br
. 042¢g
. 20mL
. 2000

. J-cH—cH
CH, |,

N =W N



199

“s, = 65e0POG LEPOYOVOL Q

D
J\b w
d vy
Q e . Q% é
& G ‘L{ [ #)
a9
L e { ’
Q KegpaAauo 7
80UOC LEPOYOVOL OTNV PEBAVONN A)\KO(,))\EC

7.1  AAkoOAeg — Tagwvounon.

AmAa (5) padnipoata apafi-

xéov: Al kojol = To Tvevyic Eidaye 6TL g odkoOAeg yopakTnpifovTal oL 0pyavikég evioeLg oL dabéTovv To

vdpotvAo (—OH) wg xapakTnPLoTIKY OpAd.

Avaloyo pe Tov oplBpd Twv vEPoELALWY TOL TTEPLEYOLV, OL AAKOOAEG SLakpivovTal
oe povoobeveig (SraBétouv éva —OH), SioBeveic (0o —OH) xaun yevikéd moAvcOe-

velg:
?H oBovoAn 1) owvomvevpa
CH;—CH, (povooBevrig adkoOAn)
?H C|)H 1,2-atBovodLoAn 1} alBudevoyAukOAT
CH,—CH, (Sto0evng alikodAn)
OH (l)H ?H 1,2,3-mtpomavotplodn 1 yAvkepivn
CH,—CH—CH, (tpLoBevg aAkoOAN)

Emntiong, avéhoya pe toug decopoig petad twv atdpny dvBpaka mou mepiéxouy, ot
aAkoOAeg Suakpivovtal oe:

« Kopeopéveg, m.y. CH3CH;0H (ouBorvorn 1) ocBudikr) odAkooAT)

« Axopeoteg, m.x. CHy=CHOH (atbevodn 1) Prvorikr adkodAn)

« Kukhikég (. n Kvkkoegavo)\n) 1 Ko ocpwpomlceg (7. N Povorn)

O

KUKAOEEQVOA QOoLVOAT

Télog, avaroya pe tov apBpd twv atoépwv C pe to omoior cuvdéetal dpeca To
aropo C pe to omoio ouvdéetal to LIPOELALD, oL aAK0OAEG YapakTnpilovTon wg
TPWTOTAYELS, SELTEPOTAYELS 1] TPLTOTALYELG:
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CH;—CH,—CH, CH;—CH—CHj; CH; —?—CHZ CH,CHj;
TPWTOTAYNG devtepotaryrg CHj

TPLTOTAYNG

7.2 Kopeopéveg povooOeveic aAKOOAEC

H xvpiotepn opodAoyn celpd Towv aAkoOA®V eivol VT TV KOPEGHEVWV POVocDe-
vov oAkoorov, pe 'M.T.: C,H,,,1OH (v 2 1). Ta npota péAn tng oetpdg avtnig
elva To e€nc:

v >.T. Ovopacia
v=1 CH;0H peBavoin
v=2 CH;CH,0OH ouBavoin
v=3 CH;CH,CH,OH 1-mpomovon
(2 woopepry) OH

|
CH;—CH—CH; 2-1tpoTTaLvOAn

HNapaokevég cBavoing. H abBavorn (] owodnvevpa) mopackevdleton g eEng:
o. Me aAkxoolkn {Opmon, Tov katadbetal amd to évivpo updon:

Copdon
C6H1206 E— 2CH3CH20H + 2C02

Jov mpeTn VAN Yy TNV adkooAlkn] Opwon xproipomolodvTol didpopot
cakyopovyoL kopmol, .. oTaeida, Tov MEPLEXOLY KLPIWG YAUKOLT, oA~
A xou pepd mocd @povktdlng.

B. Bropnyovikad n oaBavoln mpokvmtel pe mpooOnkn vepol oe abévio (ov
AapPéveton atd To meTpéAALO):

CHZZCHZ + Hzo — CH3CH20H

duoikég 1010TNTEG XAKoOA®V. H cubarvorn eival vypo, pe euydplotn oopr, ov
dtodetan ebkoha oto vepod ehevBepdvovtag Oeppotnto. Tevikd, T TpOTO PEAN
NG GELPAG TWV KOPEGPEVWVY povocBevav adkoodwv (C1-C4) eivou vypa, evkivn-
ta, o pecaio (C5-C11) eivou eAonmdn vypa, pe SvodpeaTn 0o, EVHD TA AVAOTEP
péAn (> C12) eivou oteped, Ko QOGO

7.3  XNUIKEG LOLOTNTEG TWV GAKOOAWV
. Katvon:

C,Hy,,;OH + %Voz —> ¥CO, + (v+1)H,0
TE.X. CHSCHZOH + 302 —> 2C02 + 3H20
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B. Eotepomoinon: O aikodreg avtidpovv e o€éax ko divouv eoTépeg Kol vepo.
H avtidpaom eivar opgidpoun, odnyei SnAadn oe ynuikn tooppomio ( = ),
GTNV 070l GLVLTTEPYOLY OAX T COUAT TTOL AapfPdvouy pépog. Kataideton
amd LloXLpd avopyova oéa:

RCOOH + R'OH === RCOOR’ + H,0
ny. CHs;COOH + CHsCH,0H ==— CH;COOCH,CH; + H,O

aBavicdg abuvrestépag

OH
| +
CH,COOH + CH;CHCH; ——— CH3COOCHCH; + Hy0
CH,

abavikdg LGOTTPOTUAETTEPOG

Y. Avtidpaon pe pétadAda. Oradkooleg avtidpovv pe pétaria (.. pe Nan K),
omtote To atopo H tov —OH avtikabiotatol amd to pétarro, oxnpatilovrog
aAko€eidia (1] alikooAkd Ghata) pe cOyypovn amelevbépwaon aeplov Hy:

ROH + Na — RONa + 3 Hy!

nx. CH;CH,OH + Na — CH3;CH,ONa + ; H,t

oubokeidio Tov vatpiov

5. Agudatwon arkoor®v. H aguddtwon yivetal, cuvibwg, pe Béppavon pe
nokvo HySO4 1) Al O3 kan avadoya pe Tig ouvBrkeg popel va Sdoel alkévia
1 aBépeg. Xe oyeticd vymAn Beppoxpacia (.x. 170 °C) oxnpatileton alkévio,
eve oe YopunAotepr Beppokpacio (140 °C) oxnpartiletor abépog:

n. H,SO,
170°C
n. H,SO,

2 ROH W ROR + H,0

CyHzy+1OH C/Hy, + HO

. H,S0,
170°C
. H,S0,
140°C

TT.X. CH3CH20H CHZZCHZ + HZO

2 CH,CH,OH CH,CH,OCH,CH; + H,0

e. O&eidwon. Ovtpwtotayeic arkodreg (RCH,OH) okeddvovton apytkd e ah-
8edeg (RCH=O0), mov 61N cvvéyela pmopovv va ofeldwbovv, pe mpdoAnym
evog atopov O, mpog ta avtiotorya kKopPoEuiikd okéa (RCOOH) pe ta idia
atopo C. Ou devtepotayeig ofetdwvovtal mpog ketoves. O tpirotayelg dev
ofeldovovral:

(0] O
RCH,0H % RCH=0 L RCOOH
2
OH
[O]

| [l
R—CH—R T R—C—R
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[0] (O]

nX. CH3CH,OH ———5— CH;CH=0 ———> CH3COOH
- 2
OH
I (0] |
CH;—CH—CH; —— 5~ CH;—C—CHj
- 2

Ta avtidpaocthpla mov Tpokadody TIg Tapamdve o€eldwoelg eival:

i. Todbhvpo KMnOy (vreppayyoavikd kdAio) o€viopévo pe HySOy, T0 omoio
Koth TNV o€eidwon petatpénetan oe Ghag Tov Mn?T (MnSO,).

ii. To dudAvpa KyCraOg (Suxpwpikd kéAio) o€iviopévo pe HySOy, T0 omoio
Koth TV oeidwon petatpénetar oe dhag Tov Crot (Cry(SO4)3).

H avtidpaon tng ofeidwong eivor pia avtidpoon pe tnv omoio Propovv va
StxpopomonBoiv oL TpwroTayeig ko devtepoTayeic atd TIg TPLTOTOYELG OXA-
KoOAeg. Mia mpwtotayng 1) devtepotay|g dAAKOOAN oTOX POHATICEL TO LOOES
(Bvoowi) Stéhvpo KMnO, owviopévo pe HySOy (ta St dparta tov Mn?T eivan
axpwpe) 1 petatpénel o moptokail 6€vo didhvpa KoCryO7 o mpaowvo (ta
Sroahdpara Tov Cr¥t eivan mphova). Ot tpitotayeic Sev éxovv TV IkavoTnTa
auTr).

7.4 1610TNTEG TWV KOPPOVUAIKWY EVWOEWV

O a\8ebdeg kou ketdveg yapaktnpilovron wg kapBovulikéc eveo- AN

oelg, kabwg drabétouv to kapPfoviorio wg xapaktnplotiky opdda: /C:O

a. IIpoobrikn Hy otig kapPovurikég evaoerg. Exel wg amotédeopa to oxnpo-
TIOPO AAKOOADYV, TPWTOTAY®V 1} SeLTEPOTAYDV:

O ﬁ OH
_!_ B Ni, Pt, Pb |

+ H H%—T—
[ ,

Ni, Pt, Pb
T.X. CH3CH2CH2CHO + H2 % CH3CH2CH2CH20H

OH
I Nj, Pt, Pb |
CHg_C_CHg + H2 _— CH3_CH_CH3

B. IpocOnkn HCN. Kata tnv tpocdnkn vdpokvaviov (HCN) oe kapBovulikég
evooelg, to atopo H tov HCN ocuvdéetan pe to dtopo O eved to —CN pe to
artopo C tov xapPovuliov, pe Tavtdypovry oxdon tov duthod deopod C=O0.
Me tov TpOTTO QVTO TPOKVILTOLY EVIOGELS TTOV ELVAL YVOOTEG WG KLOVLIPLVEG:

O OH
| |
—C— + H-CN — —C—~CN

|

I
ny. CH;CHO + HCN —> CH;—CH—CN
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v. OEeidwon ardeddomv. O aldeideg oEedwvovtan ebkoAa ot oEéa:
RCHO + [0] —> RCOOH
H o&eidwon twv addedddv pmopel va yivel ko pe i 0€eldwtikd péoa, OTwg
elvat:

i. To avtidpaotnpro Fehling (PeAiyyeio vypod), mov eivar ahkaikd Sud-
Mopa 1ovtev Cu?t ko to omoio petatpémetal oe epudpd ilnpa CuyO.

ii. To avtidpactnpro Tollens, mov eivor appwviakd diddvpo AgNO3 kot
TO oToio Tapdyel KATOMTPO Ag.

Ot 800 Tapartdve avTdpaceLg X proLHLOTOLOVVTAL YIO THV OLVIXVELGT] TV OA-
SebdwV. Avtibeta, oL keTtOveg Sev oEelddvovTon (0€elddvovTal Hovo Ge EVTOVeg
ouvOnrkeg okeidwong, pe didomaot g avBpakikic alvoidag, cvviBwg mpog
piypata opyavik®v o€éwv e Alydtepa dtopo avOpoaka).

8. Avtidpaoeig molvpepiopod. O aldeddeg molvpepilovton oe GEvo meptBé-
AoV, EV® OL KETOVES O)L.

nx. 4CH3CHO —> (CH3CHO); (petaldeddn 1) oteped owvomvevpar)
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Avpeva Mapadeiypota

[ Mopaderypo 7.1 ]

Noa yapoaktnpioete TIg TPOTAGELS TOL AkOoAOLOOVY WG 6WOTEG 1) AavBoopéveg -
TLOAOYOVTOG TOPAAANAQ TIG ETAOYEG GG,

oL.

&

Avon

Mio aAk06An yio va eivon Tprtotoyrig Oo pémel vo Srobéter 3 TovAdyioTov
atopa C.

Aev gtvan Suvatdv v TpokdPeL aAkévio pe apuddTmaoT g pebovornc.
To mpomévio pmopel va oxnuatioTel pe apuddTor 300 aAKOOAGDV.

H Sidxpion tng 1-tpomavoing astd tn 2-mpomavOAn propet vo yivel pe o€L-
viopévo dixivpa KMnOy, kaBdg povo 1 1-mpomavodn ooy popotilel To
StdAvpo avTo.

H Sibkpron g aikoding pe oo CH3CH,CH,CH,OH oo tov woopept)
g awbépa pe tommo CH3CH,OCH,CHj pmopel var yivel pe petadiikcd Na,
kaBwg povo n 1-fouvtavorn ehevBepidvet aéplo Ha.

. AdbBog. H mo oA tpitotayng adkodAn eiva 1 2-pebvro-2-mpomavorn:

OH
CH3—(|Z—CH3
e
7o SwaBétel 4 dropa C 6T0 PoOPLO TG,
Zwoto. Aev eivou duvatdv va oxnpatiotel SumAdg deopog C=C.

J0oT6. Me apuddtwon tng 1-mpomavoAng Kot TG 2-TPOoTavOANG oY Ha-
tileTou Tpomévio.

Ad&Bog ko ot §0o ahkodAeg oEeldwvovtal, amoypwpatilovtag to 6Ewvo dud-
Aopo KMnOy, 1) mpotn pog addedidn ko tedkd oe kapBoEuid ofl ko n
deltepn) mPOg KETOVY).

>woTo:

CH3CH,CH,CH,OH + Na —> CH3CH,CH,CH,ONa + - Hy!

[ Mop&derypa 7.2

Kopeopévn povooBevrg ahicoddn éxer M, = 74.

o. Noa ypéyete Toug duvatodg GUVTAKTIKODG TOTOUG,.

B. Na to€voprioete TIG LoOHEPELG AAKOOAEG WG TPWTOTAYELS, devTEPOTAYEIG T

TPLTOTOLYELC.
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y. Howx amd T ioopep:
i. dev amoypwpartiovv 6€vo didAvpo KMnOy;

ii. divouv pe ofeidwon aldeddn;
Yxetikég atopkég paleg: H: 1, C: 12, O: 16.
Adon
a. O kopeopéveg povoobeveic adkodAeg Exouvv yevikd TOTO:
CHzp20 (v21)
Emopévag:

12v+2v+2+16 =74
14v +18 =74
v=4

Kot po 0 poplakdg Tomog g aAkoding eivor C4H{(O (C4HyOH). Ztov
TOTO AUTOV AVTLETOLYOVV 4 LoOPEPELG AKOOAES:

?H (l)H
CHg_CHz_CHz_CHZ CH3_CH2_CH_CH3
1-Bouvtavorn 2-poutavorn

Cl)H ?H
CH; —CH—CH, CH; —C—CHy
CHs, CHj,
2-peBuro-1-mtpoavorn 2-peBvro-2-mpomavorn

B. Ad Tig mapamdvew aAkoOAeg, TpwToTayelg eivar 1 1-fouvTavorn ko n
2-peBolo-1-pomavorn, devtepotaync n 2-fovTavoAn Ko TPLTOTAYNG 1)
2-peBuAo-2-mpomavorn.

Y. i Aev anoypopartifovv 1o didAvpa KMnO,4 ot adkodAeg mov dev oEel-
dwvovtat, dniadn ot Tpitotayeig. Amo Tig alkooAeg pe Tomo C4HoOH
TpLTOTOYNG elva povo 1 2-peBvro-2-mpomavorn.

ii. Ol aAkodAeg oL prTopovv va 0€etdwbov e adSeddeg etva ol Tpw-
totayeig. Amd Tig adkooreg pe tomo C4HoOH mpwrtotayeig eival 1
1-Bovtavorn ko ) 2-peBuvro-1-pomavorn.

Mopaderypa 7.3 ]

IMocdtnTa mpomavikod 0&éog avTidpd pe kopeapévn povooBevr) adkoOAn (A) kat
TPOKVUTTEL OpYavikd Tpoidv (B) pe M, = 102. No tpocdioplotoldy oL cuvTakTikol
TOTOL TV eveoe®V A kal B.

Exetikég atopukég paleg: H: 1, C: 12, O: 16.

Avon
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Eotw C,H,,,1OH o timog g ahkooAng (A). H e€icwon tng avtidpaong pe o
ponavikd ol eivon 1 e€Ng:

CH,;CH,COOH + C,H,,.;0H = CH;CH,COOC,H,,,; + H,0
(A) (B)

I tov eotépa (B):

M, =102
12+3+4+124+2+12+32+12v+2v+1 =102
v=2

A : CH3;CH,OH (ouBarvOrn)
B : CH3COOCH,CH; (awBovikdg obudeotépog)

[ Mapaderypo 7.4 ]

[Mapatnpeiote TPOGEKTIKA TO TOPAKATW SLAYPOHHO OPYOVIKODY AVTISPAGEWY GTO
070l0 GUPPETEXOLV oL opyavikég evaoelg A, B, A E, Z, ©, K ko A (o1 avopyoaveg
EVOGELG ExOuV TopaAn@Bel):

KMnO H,0 HCl TTOAVHEPLOPOG
“Hsor~ ) Tesor PV
H,S0, HgSO,

H,S0,
lHZ,Ni
H,0 +(®)
o] =[] —
ECTEPOG
lNa

«. ITolol oL GUVTOKTLKOL TOTIOL TWV TAPATTAVK OPYUVIK®OV EVOGEWDV;

B. Iowa amd TG evdoelg avtég apudathvetal tpog obépa; No ypopel n oye-
Tk xnpen e€icwon.

Avon

o. H évwon B eivar mpopavdg to PrvoroxAwpidio, CH,=CHCI, kabng moiv-
pepiCetoun oe PVC.
Apa to adkivio A eivar to aketvuAévio to omoio pe tpoodikn HCL odnyei
otV évwon B. Me npooBrikn HyO 1o aketvAévio odnyel otnv oubavain
(CH3CH=O0, évwor 0), Héo® GYXNUATIOHOD EVOANG.
H oBavadn pe o€eidwomn odnyet oto abavikod o&0 (CH;COOH, évwon K).
Eniong, to axetvAévio (A) pe tpocBnkn Hy divel to abvrévio (CH,=CH,,
évwon A), tov pe tpoosBrikn HyO diver abavorn (CH3;CH,O0H, évwon E).
H E pe enidpaom Na odnyei oto arko&eidio Z (CH3CH,ONa) pe éxAvon oe-
plov Hj.
Téhog, n E avtidpd pe v K (eotepomoinom) ko moapdyel tov eotépa A
(CH3COOCH,CHj3, ouBavikog albvleatépag).
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B. Ipog abépa apudatdvetor n arkodAn E pe enidpaon HySO4 oTouvg 140 °C:

2CH3CH20H — CH3CH20CH2CH3 + Hzo

[ Moapaderypa 7.5 ]

IocotnTa Kopeaévng povooBevoig aAkoOANg A palag 6 g avtidp e mepicoela
Na mapdayovtag 1120 mL Hj, petpnpéva oe STP.

a. ITowx 1 oxetikn poprokn) p&do TnG aAkoOANG Kot 7ToLol oL SUVATOL GUVTAKTL-
Kot tng tomoy;

B. H idia mocotnTa g A apudatovetal TANPwS, 0moTe KATW amd KATAAAN-
Aeg ovvOnKkeg pokvToLY 2,1 g adkeviov B, kabBdg ko mocdtnTo qubépar
I'. ITowx 1) mocoTnTA (O€ E) KoL 0 GLVTAKTLKOG TUTTOG Tov I, av eivau emtiong
YVoot 0TL 1 A o€eldoveTan Tpog keToOVN;

Avon
. Eotw C,Hj,,1OH o tomog yia tnv adkoo6An A ko xmol 1 tocdtntd tng.
CHpOH + Na —>  CHpuONa + 2Hpt

xmol ’Ec mol

Amo v mocotnTa Tov Hy mov mapayeta, £xovpe:

v
n=—
Vi
x 1120 mL - 1073 L/mL
—mol =
22,4L/mol
x=0,1

Toe v aAkodAn A voloyioape Tnv moodTNTd TG o€ mol, diveton ko n
p&lo TG, ETOPEVMS PITOPODHE VoL LTTOAOYIGOUVHE TO M, T1G.

n=—m
M; g/mol
6
0,1 mol = _°8
M; g/mol
M, = 60

Emopévag:

M;(C,Hy,10H) = 60
14v + 18 = 60
v=3

O poprakdg TOmog g adkodANg A eivar C3HgO ko ta Suvartd toopept) Tng
elvar To e€rg 2:
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OH OH

CH3—CH2—éH2 Ko CH3—éH—CH3

1-mpomavoAn 2-mtpoTavOAn
B. Epdocov 1 arkodin A ofeldwdveton mpog ketdvr Ba eival 1) 2-tpomavOAn Kot
N apudatwot Tng mTpog akévio divetan amod tn Nk eEicwon):
OH
CH3—éH—CH3 —  CH3—CH=CH, + H,0
0,05 mol 2 =0,05mol

Am6 T 0,1 mol tng A ta 0,05 mol apudatmdvovtal tpog arkévio (tpomévio)
ETMOPEVWG 1) TOGOTNTA TNG AAKOOANG oL apudatahvetal tpog abépa (T)
elvou ta véAoa 0,1 — 0,05 = 0,05mol. H apuddtwot tng mpog abépa
Sivetoun amd tn ynukr e€icwon:

?H $H3 C|2H3
2 CHg_CH_CHg — CH3_CH_O_CH_CH3 + Hzo
0,05 mol 0,025 mol

H péla tov aubépa Ba eiva:

m= n-Mri = 0,025 mol - 102i =255¢g
mol mol
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EpwTtnoelg - Aoknoelg - MpofAnuata

Amd TIg athKk0OAES:

. 3-mevTavodn

. 2-TeVTOVOAT

. 3-peBuro-1-Bouvtavorn
. 3-peBuro-2-Pouvtavorn

m < ™R =

. 2-peBuro-2-Boutavorn
ot. 2-pebuvro-1-foutavorn

C. 2,2-8iuebvlro-1-mpomavorn
moleg elvon devtepoTaryeig;

i.  Ovolkodheg y ko &.

ii. OvalkodAeg ot kau L.

iii. Ot aAkodAieg B, & xan L.

iv.  OuoaAkodheg a, B xan d.
7.2 H aguddtwon tng 1-mpomovorng pe HySOy
otovg 170 °C 0dnyel 6TOV OYNUATIONO:

B. mpomeviov
8. mpomwiov

. TPOTEVIKOL 0E£0G
Y. TPOTEVAANG

7.3 H o&eidwon tng 2-mpomavoing:
o. divel, avadoya pe TIg oLVOTKeG Kot To 0€eldw-
TIKO PéGO, TTpomovov (akeTOVN) 1} TPOTAVIKO
o&o.
B. dev pmopel va yivel, yiati ot devtepotaryeig oh-
K0oOAeg dev o€eldwvovtal, povo avayovtoL.
Y. Sivel aketovn (Tpomavovn).
8. dev pmopei va yivel yuati n 2-mpomovodn eivon
TPLTOTAYHG AAKOOAT).
7.4 ATo TIG OPYOAVIKEG EVWOOELS:
I.  ouBavoin II. 2-mpomavoin
II. 1,2-mpomavodioAn  IV. peBovodn
KopeapéV povocBeviig devtepoTaryrig aAkoOAn elvart
n:
o 1 B. 1I y. TI 5. IV

7.5 X210 oxnpo Tov akoAovbel eppaviletol o cuvto-
KTLKOG TOTTOG £VOG £GTEPCL.

H

IMowx Yo avtdpwvra dtav avTldpdoouvv mapiyouvv
TOV TOPATTAV® ECTEPX;

. 1-foutavorn ko pebavikd okv
B. oBavorn kou mpomavicd o€d

Y. 1-mpomavodn ko abovikd o0
8. 1-mpomavorn ko pebovikd o€

7.6 IIog popel va TpokOYeL TpOTOTAYNG OAKOOAT;

. Me mpocOrikn HyO oe oubévio, mapovoio o&é-
0G.

B. Me mpoobrikn H,O oe 2-foutévio, mapovoia
0&¢oG.

Y. Me npocOnkn Hy,O oe 1-foutévio, mapovoio
o€éoc.

8. Me mpoocbrxkn H,O oe oubivio, mapovoio
HgS0,/H,S0,

7.7 Tlowx amd TG TopakATew aAkoOAeg Sev amoypw-
potiCer Stddvpo KMnO4/H,SOy;

o. H 2-pebuvlo-1-mpomavorn.
B. H 2-peboro-2-mpomavorn.
y. H 2-peBuro-1-fouvtavorn.
8. H 2-mpomavoin.

7.8 Na onpeldoete pe 3 TIG TPOTACELG IOV elval 6w-
oTég Ko pe A avtég mov eivon AavBaopéveg: Atkoo-
Aoyeiote TNV amavtnon cog oTig Aavlacuéveg mTpo-
TACELG.

a. H yAvkepivn eivon xopecpévn povocBevig ah-
KOOAT.

B. To owomvevpa eivar kopeopévn povocsBeviig
OAKOOAY).

y. Ztov 1omo C4HyOH avtioTtoiyobv 4 kopeopé-
veg povooBevelg adkodAeg ek TV omolwV oL 2
elvan Tpwtotayeig, pio SevtepotTayng ko pio
TPLTOTOYNG.

8. H aBovorn kaiyetar pe yoralior Beppovtikn
PLOY .

e. Ou aAkoOAeg avTidpovv pe pétodro (. Na
1 K) mapdyovrog ako€eidio ko eAevBepidrvo-
vtog Hs.

ot. H ouBavodn ko yevikd ov adkodreg agpuda-
Tdvovtal pe Béppoavor pe mokvo HySOy, omdTe
avaloya pe TG ouvOrKeg TapdyovTal ahkévio
1 cwBépeg.
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¢. O npwrotayeig addeideg oEeldmdvovtan mpog
KETOVEG.

n. Ou tpirotayeig arkodreg o&elddvovTal Tpog
KETOVEC.

0. H npocbrikrn vepol oe adkévia divel amokAet-
OTIKG SeLTEPOTAYELC AAKOOAEG.

7.9 Iloocotnta Kopeopévng povosBevoig adkoOANg
A padag 7,4 g avtidpa pe mepiooeia Na apoyovtog
1,12 L aepiov, petpnpéva oe STP.

«. Ilowa 1 oxetikn) poprakn palo tng aAkoOANG;

B. oot ot Suvarol cuvTakTikoi TG TOTTOL,

Y. Av eivou emtiong yvooto 0t A dev amoypw-
potiCet 6€vo Sidhvpa KMnQy, totog o cuvta-
KTLKOG TUTOG TNG A;

8. Na ypagpodv ov ynuikég e€lomoelg twv e€ng
avtidpdoewv mov divel n A:

i. pe xatepyooia pe mokvo Beukd ofv oe
KaTdAANAeg ouvOnKeg OoTE var oXNpo-
TIoTel AAKEVLIO.

ii. pe avtidpaomn pe CH;COOH.

7.10 No ypagel 0 ouVTOKTIKOG TOTOG TNG XAKOO-
Ang pe tomo C4H; (O, mov eivan devtepotoryg, kabmg
eMIOTG KOL O GUVTOKTLKOG TUTOG AAKOOANG e TUTTO
C5H;,0, mov eivan tpirotayrig. No ovopactodv ko-
¢ ITUPAC o1 aAkodAeg avTéc.

7.11 No vroloyiotei 0o 6ykog tov CO, oe STP kau
N pé&lo TV v3paTpOV oL Ba TapoyBovv KT TNV
AN p1] KQOGT) PLYHOTOG, TTOUL auroteAeito amd 0,2 mol
pebarvorng ko 0,3 mol oubavorng.

7.12 60 g pog xopecpévng povooBevoig mpwtota-
youg aAkoOAng A Oeppaivovron pe mokvo HySO4
otovg 170 °C, omdte péPog NG aAK0OANG aAPLAATD-
veto Tpog aépto vdpoyovavBpoka B oykov 16,8 L.

OAn n mooodTnTO TOL B Katiyetan TARpwg, ondte Tpo-
kUmrovv 50,4 L CO,. Na fpeboiv:
a. oL poplokoi tomol Tng A kot Tov B.
B. T0 TOC0GTO TNG AAKOOANG OV PETATPATTNKE
otov vdpoyovavBpoaka B.

Ot 6ykol petpriBnroav oe STP.
7.13 T Tnv kabon 0pLoPEVNG TOGOTNTAG KOPEGHLE-
vng povooBevolc adkodAng katavolodnkav 67,2L

aépa (20 %v/v oe Og) petpnpéva oe STP, eved oxn-
patictnkav ko 9 g HyO.

a. Ilotog o poplakdg TOTOG TNG AAKOOANG;

B. Iowax T CLVTOKTIKG LGOpEPT] TNG;

7.14 Tlopatnpeiote TPOCEKTIKE TO TAPAKATOD Sk~
YPOUUO OPYOVIKOV OVTIOPAGEWY GTO OTOLO GULE-
TéYOULV 0L opyavikéG evioelg A (ahkivio), B, A E, Z
ko K (o1 avopyaveg evioelg éxovv mapohneBet):

H,0
g0, /0.
HgSO, / H,SO,
KMnO,
H,. Ni H,SO,

H,0 OH
2] —> |
CH;—CH—CH,

H,SO,
o —
50,
% —_— ]
H,S0,

kopPoEudikd
o&b

ITotot oL cLVTAKTIKOL TOTTOL TOV TAPATAVE® OPYAVL-
KOV EVOOTEDV;
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®UAAo Epyaciag 7.1
Xoapoaktnpiopog AAkooAdv

Na yoapoxtnpicete Tig alkodreg mov akorovBodv wg povoabeveig 1) moAvcBevelc, wg Kopeopéveg 1§ aKOPESTEG
KoL WG KUKALKEG 1) dcukAeg. Na S00¢t 1) ovopacia oe OAeg TG GKUKAEG AAKOOAEG.

1. CH,CH,CH,CH,CH,0H

oH
2. CHyCHCH,CHCH,CHy
CH;,

?H
3. CH2 :(|:_CH2
CHs
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®UAAo Epyaciag 7.2

Kopeopéveg povooBeveig alkoodreg
A. Na ypogel 0 yevikog poplokdg TOTOG TwV KOPEGHEV®Y HOVOGHEVOY AAKOOADV KaL VO YPALPOLV OL GLVTOL-
KTLKOL TOTTOL KoL OL Ovopaoieg yio Tae 300 TpdTH PEAN TNG GELPAGS.

B. Kopeopévn povooBevrig aricodAn éxer M, = 60. Not ypoupodv oL GUVTOKTLKOL TOTOL KAl VAL OVOHAGTOVV TaL
duvartd Loopep).
Sxeticég atopikég paleg: H: 1, C: 12, O: 16.

I. Kopeopévn povooBeviic alkooAn éxel 10 dropa H oto popLo te.
a. Ilolog o popilakog tng TOTOG;

B. Na ypoagpoiv ta Suvatd LoopepT] KoL OL OVOHOGIEG TOUG.
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®UAAo Epyaciag 7.3
T&En adkooAomv

A. Na yapaktnpioete i alkoOAeg mov akoAovBolv wg Tpwtotayeic, devtepotayeic ) tpitotayeic. Now dobei
1 OVOPXGi € OAEG TLG TTEPLITTAOGELS.

OH
1. CH;CHCH,CH,CH,CH,

OH
2. CH3CH2CH(|3H2
L,
OH
3. CH3—CH2—(|J—CH3
Lt

B. Kopeopévn povocsBevig adiooAn éxer M, = 88 kou eivon tpirotayng. Ilowog o cuvtaktikdg Tng THIOG KoL
TOLX 1) OVOHaGia TNG;
Yxetikég atopkég paleg: H: 1, C: 12, O: 16.

I Noa ypogoOv ot cuvtaktikol ThmoL:

. Tng amrobotepng TpwToTOyoig AAKOOANG.

Y. Tng amhobotepng TpLToTaryovg aAKoOANG.
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®UAAo Epyaciag 7.4

Ioopépera kot T&En aAkooAdv
Kopeopévn povooBevrig adkodAn éxer M, = 74.

. Noa ypagoiv ot duvartoi cuVTOKTIKOL TOTOL KL VO OVOHAGTODV.
B. No yopoktnplotodv O T LOOPEPT] WG TPWOTOTAYELS, deLTEPOTAYELG 1) TPLTOTAYELG AXAKOOAEG.

Sxetikég atopikég paleg: H: 1, C: 12, O: 16.
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®UAAo Epyaciag 7.5

Avtdpaoelg alkoolomv I

Na cuopmAnpwBodv ot xnuikég e€lo®oelg mov akoAovBoiv.

OAKOOALKY

1. C6H1206 Copoon

(O] (O]
2
OH
6. CH Cl:H CH &
3 5 -H,0
H,SO,
7. CHyCH,OH —
H,SO,
8. CH;CH,OH ——
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®UAAo Epyaciag 7.6
Avtdpaceilg alkooromv II

Na cuopmAnpwBodv ot xnuikég e€lo®oelg mov akoAovboiv.

OAKOOALKY

1. C6H1206 {ﬁpmcn

OH

(l)H
O
5. CH;—CH,—CH—CH, _o
-H,0
OH
| [0] [0]
6 CH3—(|:H—CH2 5> —_—
2
CH,4
OH
I H,S0,
7 CH3_(|:H_CH2 CHZ 170 °C
CHj,
8. CH,CH,CH,OH 50
32t 130°C
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®UAAo Epyaciag 7.7
IIpofAnpata aAkoor®v
A. Tloocotnta mpomavikobd o&éog ovTidpd pe KOpeopéEV) HovocDeviig OAKOOAN Kol TTPOKUTEL EGTEPAS HE
M, = 116. IIowot o1 duvartoi cuvtakTikoi TOTOL TNG AAKOOANC;
Yxetikég atopkég paleg: H: 1, C: 12, O: 16.

B. 9,2g xopeopévng povocsBevoic aAkoOANg avTidpodv TANP®G pe HETHAALKO vaTplo KoL edevBepidvovton
2,24 L aepiov oe STP. ITotog 0 cuvTakTLKOG TOTTOG TG AAKOOANG;
Yxetikég atopkég paleg: H: 1, C: 12, O: 16.
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®UAAo Epyacioag 7.8
IpopAnpa adkoodmv I

7,4 g xopecpévng povooBevoig adkoOANg avtdpodv TANpWG pe peTOAALKO vaTplo ko eAevBepwvovtor 1,121
aepiov oe STP. TTotot ot duvarol cuvtakTiKol TOTOL TG AAKOOANG;

Txetikég atopikéc paleg: H: 1, C: 12, O: 16.
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®UAAo Epyaciag 7.9
IIpopAnpa adkoodmv 11

IMocodtnTo aepiov arkeviov (A) dykov 2,24 L oe STP kaiyetar mArpwg ko tpokvmrovy 8,96 L CO, oe STP. Ton
TOGOTNTA TOL TOPATAV® OAKEVIOU AVTLO P& TTAY pwG e vEPO Ge KATAAANAEG GLVOTKES KO TPOKDITTEL 1) OPYAVIKT
évoon B og povadikd mtpoidv tpocdrikng.

«. ITolog 0 cuvtakTikdg TOTOG TOL arhkeviov A kot tng évwong B;
B. o n palo tng évwong B;

Yxetikég atopkég paleg: H: 1, C: 12, O: 16.
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®UAAo Epyaciag 7.10

Arypoppo avTidpacewyv

Me PBaon to Siaypoppo ovtidpdcewv mov akoAovbel va ypaete TOUG GLVTAKTIKOUG TOTOVG TV 0PYOVLKOV

svooewv A, B, T, A,E, Z xou K.

TNa

&) 2 1) - @) - @ 22 1

oAkévio

THZ, Ni

s (A
HgSO, / H,S0,
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Anavtnoelg - Aboelg otig Epwtnioelg - Aoknoelg - lNpofAnpata

KepdAowo 7
74 iv ¢H QH
72 B 7:10 CH,~CH,—CH—CH,  CH,~CH,—(—CH,
73y 2-Boutavodn CH,
74 B 2-peBuvro-2-Boutavoln
75y 7.11 V(CO,) = 17,92L
7.6 o m(H,0) = 23,4¢g
7.7 B 712 a. A: C;HgO
7.8 a. AabBog. Eivau tpioBevrg. B2GH,
B. Swoth. B. 75%
Y. ZwoTi. 713 a. CH,,0
8. Zworth. OH
£ Jwot. |
oT. JwoTH. B. 1. CH;—CH,—CH,—CH,
C. AdBog. Or aldehdeg oEelddvovTan Tpog oEéaL. 1-Bovtavorn
n. AdBog. O tpitotayeic alkodAeg dev o€elddvovTat. OH
0. AdBog. H mtpocbrikn vepot oto aubévio divel mpwrto- [
Toyn aAcoOAn. 2. CH;—CH,—CH—CH,
79 a. M, =74. 2-Boutavoln

OH
B. 1 CH3—CH2—CHZ—(|3H2
1-BouvTtavorn
OH
2. CHS—CHz—éH—CH3
2-foutavodn
OH
3. CH3—CH—(|JH2
&,
2-peBuro-1-mpomavorn
OH
4. CH3—é—CH3
{n,
2-peBuro-2-mtpomavorn
OH
Y. CHS—é—CH3
&,

OH

| H*
S. i CH3—?—CH3 o CH3—(|3=CHZ
—112
CH, CH,

o)
|

ii.  CH,COOH + CH,—(—CH,
C

OH
3. CHS—CH—éHZ
&,
2-peBvro-1-mpomavorn
OH
4. CH3—é—CH3
&,
2-peBvro-2-mtpomavorn
714 A : CH;—C=CH

i
CH,—C—CH,
CH,—CH=CH,

[l
E : CH,—CH,—C—O—H

0
|
Z : CH,~CH,~C—O—CH—CH,
CH,
OH

|
K : CH,—CH,—CH,
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Anavtnoelg - Aboelg ota POAAx Epyaoiog

®OAMo Epyaoiag 7.1

1. MovooBevr|g, kopeopévr), GKUKAN.
1-mevTavOAT).

2. MovoobBevrg, kopeopévn, GAKLKAT.
5-peBuro-3-eEavonrn.

3. Movoobeviig, akdpeaTr, AKLKAT).
2-pebuvro-2-mtpomev-1-OAn.

4. TpuoBeviic, KOpeopEVT), AKUVKAT).
1,2,3-1tpomatvoTpLloAn).
MovoacBeviig, KopeopéVT), KUKALKT).

Ao0evr|g, axdpeoTn), KUKALKT.
®OAMo Epyaoiag 7.2

A. T’'M.T.: CH,,,;OH
CH;—OH CH;—CH,—OH
peBovorn oBavoin
OH OH
B. CH3—CH2—éH2 CH3—éH—CH3
1-tpoavoln 2-tportovOdn

I. o Cc,H,,0

OH OH
B. CH,—CH,—CH,—CH, CH,—CH,—CH—CH,

1-Bovtavorn 2-Boutavorn

?H OH
CH,—CH—CH, CH,—¢—CH,
CH, CH,

2-pebvro-1-mpomavorn 2-pebvro-2-mpoTavorn

®OAMMo Epyaoiag 7.3

A. 1. Aevtepotayng. 2-eEavOAn.
2. Ilpwtotayng.  2-peBuvio-1-fovTavorn.
3. Tpurotaymg. 2-pebuvro-2-foutavodn.

OH
B. CH,—CH,—(—CH,
CH,

2-pebvro-2-foutavorn

I. a. CH;0H
OH
B. CH3—(|ZH—CH3
OH
Y. CH3—é—CH3
&,

KepdAowo 7

®OAMo Epyaciag 7.4

?H
o CH,—CH,—CH,—CH,
1-BovTtavorn
(l)H
CH,—CH—CH,
CH,
2-peburo-1-mtpomavorn
B. 1-Poutavodn
2-Boutavoln
2-peBuvro-1-mtpomavorn
2-peBuvro-2-mtpomavorn
®OAMMo Epyaociag 7.5

aAKOOALKT)

1L CHuOs —

Cl)H
CH,—CH,—CH—CH,
2-foutavodn

?H
CH,—C—CH,
CH,
2-pebvro-2-mpomavorn

TPWTOTAYNG
devtepoTayng
TPWTOTAYNG
TPLTOTOYNG

2 CH,CH,OH + 2 CO,

2. CH,=CH, + H,0 —> CH,CH,0H

3. CH,CH,0H + 30, — 2CO, + 3H,0

4. CH,COOH + CH,CH,CH,OH
= CH,COOCH,CH,CH, + H,0

(O]
5. CH;CH,CH,OH T CH;CH,CHO
—H,

(O]
——> CH,CH,COOH
OH
| [O] Il
6. CHy—CH—CH, — > CH,—C—CH,
R
H,S0,
7. CH,CH,OH —_—=> CH,=CH, + H,0
8. 2 CH,CH,0H
H,S0,
—5oc> CH,CH,OCH,CH, + H,0

9. CH,CH,OH + Na —> CH,CH,0Na + 1H,!
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®OAMMo Epyaoiag 7.6

oAKOOALKT)

1. C,H,,0, 2 CH,CH,0H + 2 CO,

Copwon
OH

2. CH,—CH=CH, + H,0 — CHS—éH—CHS

3. CH,CH,CH,OH + goz —> 3CO0, + 4H,0

OH

|
4. CH,CH,COOH + CH,—CH—CH,
= CH,CH,COOCHCH, + H,0

CH,
OH
5. CH,—CH,—CH—CH,
0
(O] [l
———> CH,—CH,—C—CH,
—H,0
?H (O]
6. CH,—CH—CH, 5> CH,—CH—CHO
9
CH, CH,
(O]
— CH,~CH—COOH
CH,
OH
7. CH,—CH—CH,~CH,
CH,
H,S0,
~oc? CHs—CH—CH=CH, + H,0

CH,
8. 2 CH,CH,CH,0H

H,SO
ﬁ CH,CH,CH,0CH,CH,CH, + H,0

9. CH,CH,CH,0OH + Na
—> CH;CH,CH,ONa + -H,!

®OAMo Epyaciag 7.7

OH OH
A. CH,—CH,—CH, o CH,—CH—CH,

B. CH,CH,0H
®OAMo Epyaociag 7.8
OH OH

| |
CH,—CH,—CH,—CH, CH,—CH,—CH—CH,
1-BovTtavorn 2-foutavoin

OH OH
CH,—CH—CH, CH, —¢—CH,€
CH, CH

3
2-pebudo-1-mpomavorn  2-pebvAro-2-mpormavon

®OAMo Epyaciag 7.9

o A :CH,—CH=CH—CH,
(l)H
B : CH,—CH,—CH—CH,

B. 74g

®OAMo Epyaciag 7.10

CH,=CH,
CH=CH
CH,CH,OH
CH,CHO
CH,COOH
CH,CH,ONa
CH,COOCH,CH,

NN T D> HE
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e o o =8EOUOG LEPOYOVOL
O+++H—OQ
/
H;C—C C—CH;
\ /
O—H-=-:-0

AlgePES TOL AIBAVIKOL 0&E0C

210 kpvoTAAALKO abavikd
o€V ta popwa oynpatifovv
Cedyn  ovykpatovpeva  pe-
tafb tovg pécw deopodV
vdpoydvou. To  Suepn
autd  vploTovTol Kol o
Stohdpata abavikotd o€éog,
oAA& oe SolUteg mov Sev
propovv  va  oxnpaticovv
deopotg vdpoydvou kar Bo
propovoav  va  dpdhoovv
QVTAYWOVIOTIKR.  AmoTée-
CHOt QUTOV TWV  EVTOVOV
Swpoplakev  EAEewv TV
popiwv tov abavikod o&fog
(ko TV GV xapPo-
EoMkoOv  o€twv) elvon  To
vynAdtepa onpeia {éong ko
(WBraitepa) tHENG o€ oxéon
pe touvg vdpoyovavOpoakeg
kot TG ofvyovolyeg evo-
oelg ovykpioov peyéBoug
(rapamAnoleg HOpLOKEG
HOLEG).

To Pevloixd oEL eivan apw-
potikd o€V Ko XproLpoToLei-
AL ©G CUVTNPNTIKO TPOYi-
Hwv.

To opvo&éa eivon tar Sopicd
GUOTATIKY TWV TPWOTEIVOV.

KepaAauwo 8

KapPBo&uAika oéca

8.1 KapPo&uAika oea - Tagvopunon

Eidaye 6T g kapPouiicd o€éa yopoktnpilovTal oL 0pyoviKég EVOTELS TTOU SLo-
Bétovv o —COOH (xapPfoEOAL0) WG XOpaKTNPLETIKT] OUASCL.

Avaloya pe Tov aplBud twv kopPfoluiinwy mov mepLéyovy 6To POPLO TOLG, Ta Kap-
BoEuAikd oEéa drakpivovtal oe povokapPofuAiikd, dikapPfoluiikd, TpikapPfoEuit-
K& KTA.:

CH3COOH  ouBavikd oE0 1) 0€ucd 0€0 (povokapPoEuiiid)
COOH

- oBovodukd o€l 1 o€adukcd o€V (StkapPoEuiiid oED)

Avaloya pe To €ld0g Twv SeapdV HETAED TV ATOp®Y AvBpoka oL TEpLEXOLY, Ta
KkopPouiikd o€éa Siaxpivovron oe kopeopéva, m.x. CH3CH,COOH (rtpomaviko
0&V) 1 axopeota, m.x. CH,=CH—COOH (mpomevikod 1] akpuAkd 0&D).

Ynv mepintwon mov drobétovv PevloAikd daktOALo, T KapPoluiikd oEéa yopor-
KTNPLLoVTOL WG APWHATIKE, TT.).:

COOH
Bevloikd o0&

Ta kopPoEviikd oféa eivor SuvaTOV va TEPLEXOLV KAl AANES XOPOKTIPLOTLKEG
opddeg (ektoOG TOL KOpPoELAiov), .. Tar LIpoELOELa, Tar apLVOEEQ KTA.:
(l)H NH,
CH;—CH—COOH CH3;—CH—COOH

2-vdpoumpomovikd oED 2-apvompotavikd o€d
N YoAokTLKO 0ED 1 ahavivy
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8.2 Kopeopéva povokapBo&uAika oéea

"Exovv yevik6 tomo C,H,,0, (v > 1) 1 o ovykekppéva C,Hy,,.1COOH (v > 0).
Ta tpota péAn g oelpdg eivon ta e€ng:

v >.T Ovopaocic
v=1 HCOOH peBavikd o€ 1) pupunkikd o€d
v=2 CH;COOH ouBavikd o€0 1) 0€Lcd 0€D
v=3 CH;CH,COOH TPOTTOVIKO 0ED
v=4 CH;CH,CH,COOH Boutavikd okv
(2 wopepr)) ¢ CH;—CH—COOH 2-peBurompomaviicd o€d
&y

Tevika, otnv ovopacio katd IUPAC evog kapPofuiikot o&éog To dtopo dvBpaka
Tov KapPoEvAiov amotelel pépog tng avBpakikng alvoidag pépel tov aplduod 1.
H xoartdAngn g ovopaociog yia to kaepfoEuiikd o€éa eivar -1kd o&D.
6 5 4 3 2 1
CH3—CH2—CH2—$H2—CH2—COOH 3-cuBuvroe€avikd o&D
CH,CH;

Eva and ta mo onpovtikd kopBoEulikéd okéa eivon to ouboavikd o&D 1) 0Elkd 0€D
(CH3COOH), mov Ba e€etaotel kot L0 AVOAUTLKA.

Hapaokevég oEéwv.

A. 3t Propnyovio:
1. To «Bropnyovikd» 0€ikd okl, xpnoipetel yio tn oOvBeon dAlwv tpoid-
VTV KoL TapAcKeLALETOL:
. Me katoAvtikn o€eidworn adkaviov.

B. Me kataivtikn o€eidwon abavaing (CH3;CH=O0, n cwBovdin ovo-
pé&leton kou akeTaddehidn).

CH3CHO + 50, —> CH3;COOH
Y. Me v avtidpaocn andé CH30H ko CO mapovsio kataAvtov.

2. To o€k ok0 mepiéyeton oo EidL To omoio mapackevaletal omd tn {Opw-
omn kpaotot. H diadicasio avtn éxel wg ammotéeopa tnv o€eidwon tng
aBavoAng tov kpaoLov oe 0&Lkd 0E0 apovasio Tov evibpov alkooroel-

ddon.
alkooAoEelddon
CH3CH,0H + O, CH3;COOH + H,0
oBavoin aBavikd o€
(oto kpoot) (oo Eidr)

3. Amd 1o {wikd 1} QuTIKG Almn popodpe pe KatdAANAn diepyacia va mé-
POULE TO VATEPA PHEAT TNG OELPAG e PeydAn kaBapoTnTa.
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B. Xt0 epyactriplo:

1. Me o&eidwon tng oubvAikrg aAkoOANg pe T KatdAAN Ao o€etdwTikd pé-
oa.
CH3CH,0H + 2[0] — CH3COOH + H,0

2. Me vdpdAvorn tov CH3CN (oubavovitpidio 1) peBudokvavidio). H vdpo-
Avon yivetan tapovsio o&éog 1) Paong.

H* 4 OH-
CH3CN + 2H,0 ———— > CH3COOH + NH3?

Ot 800 awtég mapaokevég 0€lkod 0EE0G PITOPOUV KAAALGTA VO EPAPHLOGTOVV
YLOL TNV TOPAOKELT] KL GAA®V KOpeGpEVOV povokapBoluiikov oféwv.

duoikég 1810tnTEG KapPoELAk®V oEEémwv. To KaTOTEPX PEAN TNG CELPAG elvart
vyp& oL SLadbovTtal e0KOAX 6TO vePd, oTOV cbépa Ko oe GAAOVG 0PYAVIKODG
Srodvteg. To péoa pédn C4-C8 elvar vypd kou Alyo dtxdvtd oto vepo. Ta ave-
Tepa pHéAN eivon oTeped, adLdAvTa 6To vePd KaL OGO

8.3 Xnuikég 18LoTNTEG KapBogUAtkwY 0&Ewv

A. O&wog xapaktipag:

Me 1) 818 vot| Tovg 6To vepd, Ta kKapPoELALKE oEéa Tapdyouv katdovro HY .
Ta Stoddporta Tov mpokvmTovy éxovv Ewvr) yevon kot aAA&lovv To Xpdpo
TV SEIKTOV.
»  Me Baoeig divovv Tnv avtidpaon tng eEovdetépwong. ILy. pe vépoteidio
Tov vartpiov, NaOH, éyovpe tnv avtidpaon:

CH3COOH + NaOH —> CH3COONa + H,0
1 yevikd:
C,H,,,1COOH + NaOH — C,H,,,;;COONa + H,0
« Efovdetepdvovtal emiong pe o€eidio petdAAwv (Paoikd ofeidia):
2RCOOH + CaO —> (RCOO),Ca + H,0

o Awxomotv o avBpoakikd dhata eevBepidvovtag CO,. H avtidpaon av-
1) EMLTPETEL TNV aViyVELOT] TV KapPoELAkdV 0€éwv:

2CH,COOH + Na,CO; —> 2CH3COONa + CO,t + H,O

o Avtidpoiv pe dpaoctikd pétarla dpaotikdtepa ad to H, m.x. to Na, to
K, to Mg xtA.:

2CH3COOH + Mg —> (CH3CO00),Mg + H,T
B. Eotepomoinon: Ta kapPolulikd oEéa avtidpovv pe adkodreg ko divovv

eoTépeg ka vepd mapovoia o€éwv, 1.x. HaSO, (deg kepdhoo adkooA®v):

H+

RCOOH + R’OH RCOOR’ + H,0O

H+

ILy: CH;COOH + CH;CH,OH CH;COOCH,CH; + H,0
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8.4 ToAakTtikd 08U ) 2-udpodumpoTtaVIKO 0&V

To yoroktikd 0€D eivon évar LIPOELOED, KaBDG extdg otd to —COOH mepié-
xeL xai éva —OH. H ovopaocia tov katd IUPAC eivon 2-vdpofumpomoavikd o€d
N a-vdpofumpomavikd 0ED Kal 0 CUVTAKTIKOG TUTOG TOL eival 0 eENG:

H O—H O—H

| / i
H—C—C—C 1] TTLO CUVOTITIKG CH3;CHCOOH
I
H H
IMapaokevég

o. Me yadoktikn {OpmON Slepopwv CaKXEpwV, Tapovsio Tov evEOHOL AXKTA-
on:

OH
Aaxtédon |
C6H1206 —_—> 2 CHg_CH_COOH
yAvkodn 1
yohaktoln

B. And v a@ovadn (aketoddedn) pe Baon tnv ekrig cuvBetiky mopeia:
OH OH

| 2H,0 I
CH;CHO + HCN —> CH3CHCN ——— CH;CHCOOH + NH;

Xnuikég IdrdtnTeg
ao. EEovdetépmon:
OH OH
CH3—(|?H—COOH + NaOH — CH3—(|DH—COONa + H,0
B. Eotepomoinon, eite pe kapPoluiikd oféa eite pe *AKOOAES:
OH OH
CH3C|IHCOOH + CH;0H — CH3C|IHCOOCH3 + H,0
yohaktikdg pebudeotépag
OH OCOCH;
CH3(|ZHCOOH + CH3COOH —> CH3CHCOOH + H,0

2-okeTo€v TpoTOVIKO 0ED
y. OEeidwon. To yohakTikod 08D, wg devtepotayng adkooAn, ofeddvetal Tpog
EVOL KETOVOED, TO TUPOCTAPUALKO 0ED e peydAn Proroyikr onpacio:
OH
CH3_C|:H_COOH + [0] — CH3_|C|:_COOH + H,0

TUPOCTAPULALKS OED
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Avpeva Mapadeiypota

[ Moapaderypa 8.1 ]

Eva Siddvpa dyxov 1L mepiéyxer ta kapPotuiikd oféoae HCOOH 0,05 M kou
CH3COOH 0,5M. Xt0 Siddvpa avtd mpootifetan mepicoeia Mg. No violoyi-
oete TOV OYKO TOL ekALOpEVOL aepiov o mpoTuTeg ouvOrikeg (STP).
Adbon
To Mg avtidpd ko pe ta S00 0EEx COUPWVA e TIG TAPUKAT® XTULKES eELOOTELS:

2HCOOH + Mg —> (HCOO),Mg +  Hy?

2mol 1 mol
0,05 mol 0,025 mol

2CH;COOH + Mg —> (CH3COO),Mg + H,1T
2mol 1 mol

0,5mol 0,25 mol

H ovvolwr] moodtnta Tov Hy eivan iom pe 0,025 mol + 0,25 mol = 0,275 mol mov
oe STP avtiotowyel oe Oyko:

V=n-V,=0275mol-224 L =6,16L
mol

[ Mop&derypa 8.2 ]

Ioopopraxod piypo CH3COOH kaun evog dAAov kopecpévou povokapPoEuiikot o&é-
0G éxeL palar 13,4 g. To piypo avtidpd mANpws pe peTodAkd Mg kol TpokdITovV
2,24L aepiov (petpnuéva oe STP), cuvoArikd. Ilolog o cuvtakTikdg TOTOG TOL
AyvVwoTOL 0E£0G;
Yxetikég atopkég paleg: H: 1, C: 12, O: 16.
Adbon
Eotw xmol CH3COOH ko emopévag, apod To piypa eivon woopoprokd, xmol
CVH2V+1COOH (V S N)
m(uy.) = 13,4g
m(CH3COOH) + m(CvH2v+1COOH) =13,4 g
60x + (14v + 46)x = 13,4
(14v + 106)x = 13,4 (1)

To Mg avtidpd kau pe Ta 00 0EEX COPPWVA E TLG TOUPUKATW XNILKEG EELOWCELS:
2CH;COOH + Mg — (CH3CO0),Mg + H,?T
2 mol 1 mol

xmol %C mol



232

Kepadaio 8 - Kappolvlikd oféa

2C,H,,,;COOH + Mg —> (C/H,,;CO0),Mg + H,t

2 mol 1 mol
xmol %C mol
x x 2,24
Ty =2
2 2 224
x=0,1 (2)

Amnd g e&ilomoeig (1) kan (2) mpokvmTeL OTL v = 2, eMOPEVOG TO AYVWoTO 0ED

eivan to CH3;CH,COOH.

[ Mop&derypa 8.3 ]

Ioopoprokd piypo 800 Kopecpévwv povokapPoEuAikdv o€éwv éxel pala 13,4 g. To
piypo ovtidpd mAnpwg pe NayCO5 ko tpokvmtovy 2,24 L aepiov oe STP. ITotot o1
dvvarol cuvtaktikol TOoL TV §00 KaPPOELALKOV 0EEwV;

Yxetikég atopkég paleg: H: 1, C: 12, O: 16.
Avon

Eotw xmol C,Hy, ;COOH ko emopévwg, agold To piypo eivon oopopiokd,
xmol C,Hy,,1COOH (v, p € N).

m(uy.) = 134g
(14v + 46)x + (144 + 46)x = 13,4

[14(v + p) + 92]x = 13,4 (1)

To Nay,CO3 avtidpd ka pe tor S0 0€éa GOPPOVA HE TIG TOPOKAT® XNHLKES EELGH-
OELG:

2C,H,,,;COOH + Na,CO; —> (C,H,,;;C00),CO; + CO,T + H,O

2mol 1 mol

X
xmol 2 mol

2C,Hy,:;COOH + Na;CO3 —>  (C,Hy,,C00),CO5 + CO,1 + H,0

2mol 1 mol
xmol %C mol
x x 2,24
Ty =2
2 2 224
x=0,1 @)

Amnd g e€iodoerg (1) kou (2) mpokvmtel OTL:

v+pu=3 3)
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Epoocov (v, p € N) and v e€icwon (3) mpokvmrel otu:
v=0 xou pu=3 (4)
1
v=1 xou p=2 (5)

Eivan mpogavég 6t Avon v = 2, u = 1 eivon toodbvapn pe v (5) xoun v =
3, u =0 givouw .oodbvapun pe v (4).

Amd v (4) mpoxvmret 6t T Svo o&éa eivon to HCOOH kot C3H;COOH, kon o
v (5) ta CH;COOH ko CoH5COOH. Zuvorikd £Y0oupe TIG TOPAKAT® 3 TepL-
ntooelg (to C3H;,COOH éxet 00 cuvtakTiké loopepr):

g
L HCOOH ko CH;CHCOOH
IL HCOOH  xa CH;CH,CH,COOH

0L CH;COOH ko CH;CH,COOH
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EpwTtnoelg - Aoknoelg - MpofAnuata

8.1 Kopeopévo povokapPolulikd ol éxel oyetikn
poprokt pala ion pe 60. No Bpebel o ouvtokTicdg
TOUL TUTOG,.

Sxetikég atopikég paleg: H: 1, C: 12, O: 16.

8.2 Eva dudvpa cbovikot o€éog éxel cuYKEVTPW-
on 0,2M xau 6yko 400mL. IIéca mL StxAdpatog
NaOH 0,1 M amoutodvton yia tnv mAnpn e€ovdeté-
pwOoT ToL SLADHATOG TOL alfoviko 0€€0G;

8.3 Miypa mov amtotedeiton amd T o€éo HCOOH
kot (COOH), éxer pdlo 50 g. Me v enidpaom mepio-
oelog Mg oe 0OAOKAN P TNV TOGOTNTO TOL TAPATAV®
piyportog exkAvetal aépro dykov 12,32 L oe mpodTUTEG
ouvOrkeg (STP). Na Bpeite v mocotikr] cboToon
ToL piyportog (oe mol).

8.4 Tlog prropotpe va Srakpivouvpe:

a. 1o ctBoviid o€l otd tov pebavikd pebviectépa;
B. To abovikd o€l amd to yahaktikd ofv;

Y. To otBaviko oEL ad TO TPOTEVIKO OEL;

8.5 AxetuAévio avTidpd pe vepd oe KATAAANAEG
ouvOnkeg kot mapayeton 1) évoon A. H A avtidpd pe
HCN ko mapayetan ny évwon B. H évwon B avtidpd
pe vepo oe OELvo meptPdArov ko Tapdyetal 1) Evoaon
I'. H évwon I avtidpd pe albovodn oe 6€vo mepLPai-
Aov ko mopayeton 1) évwon A. Na ypapete OAeg T1g
OVTLOPAGELG TTOL ALVOLPEPON KLY KoL VOL OVOUACETE TIG
opyavikég evaoelg A, B, T xou A.
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®UAAo Epyaoioag 8.1
XapakTnplopog ko ovopatoroyic kopfofvAik®mv oéwv

Na yapaktnpioete ta kapfoluiicd o&éa mov akoAovBobv WG TPOG TNV OPHOAOYT GELPA GTNV OTOLX ALVIKOLV KOl
va §oBei 1 ovopasio Toug.

1. CH;COOH
COOH
2. COOH

NH,
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®UAAo Epyaciag 8.2
IIpofAnpata kapPfoEuAikdv o&éwv

A. Kopeopévo povokapPo&uiikd o€d éxer M, = 88. No ypoupoOV oL 6uvTokTiKol TOTOL KOl VO OVOUAGTOOY T
Sdvvartd oopepr.
Yxetikég atopkég paleg: H: 1, C: 12, O: 16.

B. 6g xopeopévou povokapPotuiikot o€éog avtidph e mepicoeiar Mg kat mapdhyetor aépro dykov 1,12L oe
nportuneg ouvOnkeg (STP). Na Bpebei 0 ocuvtaktikdg tomog Tov o€éog.
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®UAAo Epyaciag 8.3
Avtidpaoelg kapPoEvAik®dv 0EéwV

Na cuopmAnpwBodv ot xnuikég e€lo®oelg mov akoAovBoiv.

o€eidwon

1. CH;CHO + O,

aAkooAo€elddon

2. CH;CH,OH + O,

OH
9. CH;CHCOOH + [0] —>
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Anavtnoelg - Aboelg otig Epwtnioelg - Aoknoelg - lNpofAnpata

Kepdowo 8
8.1 CH,COOH 8.5 CH=CH + H,0 —> CH,CHO
8.2 800 mL Cl)H
8.3 0,5mol HCOOH CH;CHO + HCN —> CH,;—CH—CN
0,3 mol (COOH), o
8.4 a. To oubavikd o€l eppavilel 6Evo yopaktripo oe ovti-
Oeon pe tov pebavikd pebuleotépa. ‘Etor . avtidpk CH;—CH—CN + 2H,0 -
pe To avBpakikd vaTplo amelevbepidvovtag aépro dto- o C|)
EeiSio Tov &vOpaxa: —> CH,—CH—COOH + NH,!
2 CH,COOH + Na,CO, G
—> 2CH,COONa + CO,! + H,0 I
2 2 A+ H, CH,CHCOOH + CH,CH,OH
B. To yohoktikd o€0 mepiéxet ko poe LPOELAOUGSa eT0- OH
Hévwg propel v 0Eeldwbel oe avtiBeon pe To abovikod H* [
0&0 1ov dev oeddveTat: » CH,;CHCOOCH,CH, + H,0
s : aBavan

|
CH,—CH—COOH + [O] : 2-vdpofumponavovitpiiio
: 2-vdpo€umponavikd o€d

: 2-vdpokumpomavikdg abuvieotépag

> W

[l
—> CH,—C—COOH + H,0

y. To mpomeviko o€l eival akOpeaTo, AP IO PWHATI EL
o kOKkLvo SidAvpa tov Br, oe CCly,, oe avtibeon pe
to abavikd o€d mov dev avtidpd pe to Br, agov eivan
Kopeopévo o&p.

CH,=CH—COOH + Br,
Br Br
CCl, | |
CH,—CH—COOH
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Anavtnoelg - Aboelg ota POAAx Epyaoiog

®OAM o Epyaoiag 8.1

1. Akvklo kopeopévo povokapPoEudikd o€p.
ABavikd okp.

2. Axvklo kopeopévo SikapPoludikd o€D.
ABavoduko o&pd.

3. Axvklo akxdpeoto povokapBoEuiikd ofv.
TIpomevikod o€

4. Axvklo kopeopévo vdpotukapPoEuAikd oED.

2-vdpokumpomavikd okL ) yahaktikd oED.
5. Apwvotp.

ApwvoaBavikd o0 i) yAukivr).
6. Apopatikd of.

Bevloiko okv.

®VAAo Epyaciag 8.2

A. O poprakodg tomog tov o&éog eivar: C,HgO,. Ztov tomo av-
TOV OVTIOTOLYOVV OL TAPAKATK 2 LOOHEPELG EVIOTELG:

CH,
CH,CH,CH,COOH CH;CHCOOH
Bovtavikd o€ 2-peBvro-mpomavikd 0E0

T
B. H—?—C
H

—O—H oaubavikd od (0€ikd 0€v)

Kepdowo 8

®OAMMo Epyaciag 8.3

o€eidwon

1. CH,;CHO + -0, — CH,COOH

2. CH,CH,0H + O,

aAkoolo€elddon

CH,COOCH + H,0
3. CH,CH,0H + 2[0] —> CH,COOH + H,0
4. CH,CN + H,0
H* f OH~
———— CH,COOH + NH,!
5. CH,COOH + NaOH —> CH,COONa + H,0

6. 2CH,COOH + CaO
—> (CH,C00),Ca + H,0

7. 2CH,COOH + Ca —> (CH,C00),Ca + H,!
8. CH,COOH + CH,CH,0H
H+
——> CH,COOCH,CH, + H,0

o i
9. CH;CHCOOH + [0] —> CH;CCOCH + H,0
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Tpamela OspdtTwv

XopaKTNPLOTIKEG ONASEG - OpOAOYEG OELPEG

9.1 No XopoKTNpioeTe TIG TAPAKAT® TPOTAGELS WG
owoTtég () 1 AavBaopéveg (A). Na artiohoyrioete Tig
OTTOVTNOELG OOG.

4.

10.

11.

12.
13.
14.
15.
16.
17.

H évwon CO, elvar opyovikn.

O peydhog aplOpog opyovik®V eVOGEOV 0Pei-
AETOIL KOLL 0T OYETIKG LEYOAT] ATOMLKT] arkTiva
Tov C.

Oleg o1 evadoelg mov mepiéxovv C ovopdlovton
OPYOIVIKEG,.

Ortav puoe opyovikr] évworn mepléyel 6To PopLo
™G éva SumAd deopod eivon axdpeatn vwor.
Ké&be xnpikn évoon mov mepiéxel avBpoaka oto
HopLO TG Bewpeital opyovik.

Oleg oL evyoelg ov mepLéyovv SimAd deopod xa-
poktnpilovtal akOpecTeS.

H évwon CH3CH=O0 eivou akdpeotn.

H yopaxtnpiotikn opdda «kopPfoEdio» eivar
n —CH=O0.

H yapoaxtnpioticy opddoa tov addedddv eivar
n —CO—.

H yopaxtnpiotikry opdda towv kopPfoEuikov
o&éwv eivou : —CH=O.

Ot evidoelg auBavio kot tpomdvio eivort draedoyt-
K& PEAN NG idLag opodAoYNG GELPAS.

H évwon CH3CH,CH=O0 eivou axcdpeatn.

H évworn CH3COCHj; eivou évag aibépag.

H évwon C3Hg eivon éva adxivio.

H évoon CH3CH=O0 eivou aA8etid.

H évwon CH3CH,CHO eivaun pia ketovn.

H xopeopévn évwon CoH4O popei va eivor ah-
8ehdn 1) xetoOVN.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

To tétapto péAog Tng oOHOAOYNG GELPAS TV A~
Keviov €xel poplako tomo Cy4Hg.

To Sevtepo péNOG NG OpHOAOYNG GELPAG TV A~
Kwiwv éxel popakd tomo CyH,.

To 50 péAog NG OPHOAOYNG CELPAG TWV KOPECHE-
vV povooBevodv alkooiov éxel tomo: CsHyoO.
To 50 pérog TG OPOAOYNG CELPAG TV AAKLViWV
éxeL tomo: CsHg.

To 30 pérog TG OHOAOYNG GELPAG TWV KETOVOV
éxeL tomo: C3HgO.

H yapoxtnpiotikn opdda tov obovikot o&éog
elvou To kapPovorio.

H opyowvikr] évwor pe tov akdéiovBo cuvtokTi-
KO TUTO, €lvo KOPEGHEVT).

|
CH3_CH2_C_OH

H opyavikr] évoon pe oUVTOKTIKO TOTTO
CH3CH,CH=O0 eivou pio ah8eidn).
H évworn mou akolovBel eivol LooKLKALKT.

@)
C/ \C

H, H,

H,C—CH,

Avo dwadoyukd péAn tng idrog opdAoyng oet-
pac eivor ov evooerg CH3CH,CH,OH ko
CH;3;CH,CH,CH,CH,0H.

H évwon CH,=CHCHj; eivo 0 20 péhog tng
OHOAOYNG CELPAG TV AAKEVIWV.

O &xvrxAog vdpoyovavBpakag pe poplokd THITO
CioHyg avrikel otnv opdAOYN GEPA TV OAKX-
viov.
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30. O axvkAog vdpoyovavBpoakag pe poplakd TOITO
CioHyy4 avrikel otnv opdAoyn celpé twv ahko-
viwv.

31. To tpito pérog NG opHOAOYNG OELPAG TWV KOPE-
OPEVWV PovokopPoELALKOV 0EEwV €xel HopLOKO
oo C3H,COOH.

32. H xopaktnplotikr opdda Twv KeTovev eivol 1
—COOH.

33. H xopeopévn évwon CoH4O propet va elvor ah-
8ehdn 1) ketoOVN.

34. H évworn CH3COCHj; eivou axdpeatn.

35. O evooelg oubévio ko pomévio eivar StadoyL-
Ka péAN NG Otg opdAOYNG GELPAC.

36. H évworn pe poprokod tomo CoHgO avrikel otnv
OHOAOYT) GELPA TOV AAKOOADV.

37. H évwon CH3CH=O eival kopeopév.

38. To &rtopo tov GvBpaxa propel vo oxnpotilet
Hovo otAotg SeapoC.

39. H évwon pe poprokd tomo C3HgO avrkel otnv
OHOAOYT) GELPA TWOV KETOVOV.

40. H évwon CH3CHO eival kopeopév.

9.2 No ypaete ToV GUVTOKTLKO TOTO TOL TPOTOL
HéAOLG TNG OHOAOYNG GELPAG:
o TOV XAKLVIWV.
TOV AAKEVIWV.

Y. TV KOPECHEVWV HOVOGOEVOV KETOV®V.
8. Twv kopecpévwv povokapPoEuAk®dv o&Ewv.

9.3 e moiw opdAoyN celpd avikel ke pia amd Tig
TOUPUKATW EVOCELS;

y. CH;C=CH

B. HCOOH
§. CH;CH=0

9.4 No ypaete Tov poplakd Tomo yio kobepio amd
TIC kO oVBeC 0pyoviKég eEvOTELS:

o. Hévoon A eivar to tpdto pérog tng opdAoyng
GELPAG TWV KETOVOV.

B. H évwon B eivou to dedtepo pérog tng opdAro-
YNG GELPAG TOV AAKLVIWV.

v. Hévoon I eivou o tpwdto pélog tng oporoyng
GELPAG TWV OAKEVIWV.

9.5 No yp&yete Tov yeviko TOTO TNG OpHOAOYNG GEL-
pag atnv omoio avrikel kabepior amd Tig acdAovOeg
OPYOVIKES EVOOELG:

. C4H8 B C4H10 Y. C2H50H

9.6 Noa ypdayete o yevikd TOTO TNG OLOAOYNG OEL-
pac otnv omoia avrjkel koBepion otd Tig arkdAovBeg
OPYOVIKEG EVOGELS:

. C,H,0 B. C3Hg y. CH;CH,COOH

9.7 Na avopépete moleg oo TIG EMOUEVES EVIOOELG
BewpodVTUL 0PYUVLKEG KL TTOLEG AVOPYVEG.

. K2C03 B CH4 Y. CHZZCHZ d. HzO
No avapépete moLeg amtd TIG OPYAVIKES EVIOTELG Elvail

KOPECHEVEG KOl TTOLEG ELVOLL AKOPECTEG.

9.8 Na cupmAnpwBoidv pe Tig katdAAnieg Aé€elg ta
KeVa KeALd 0TOV TTivaka oL okoAovBel.

XopokTnpLoTIKT) Ovopa p 20 pshos s
2 XOPOAKTNPLOTIKNG |  KOPEGHEVNG
opada . ; 7
opadog opOAOYNG oELPAg
CH3CH,0OH
kapPoEvropddo
—CHO CH3;CHO
KETOVORAS QL

9.9 e mowx opoOAOYY GELpQ avrjkel k&Be pia ad Tig
TOUPAKATW EVOCELS;
«. CH;0H
y. CH3;CH=CH,

B. CH;COOH
8. CH;CH=0

9.10 Noa ypd&ete TOV CUVTAKTIKO TOITO KOl TO OVOH
TV TAPAKAT® OPYAVIKOV EVOCEDV:

a. Evog alkeviov (A) to omoio éxel 4 GTopa &v-
Bpoka oto popLd tov kot SrakAadiopévn av-
Bpaxikr) alvoido.

B. Tov lov pélovg TG OpOAOYNG GELPAG TWV KO-
pecpéveV povocsBevav ketovov (B).

9.11 Noa ypd&ete TOV CUVTAKTIKO TOITO KOl TO OVOHX
TV TAPAKAT® OPYAVIKOV EVOCEWMV:

. Evog adkaviov (A) mov éxel 4 &ropa GvOpaka
0TO POpLO TOL Kot dtokAadLopévn ovBporkik)
aivcida.

B. Mg kopeopévng povocBevoic kat devtepota-
yoUG aAk0OANG (B) pe Tpio dropo avBpaka 6To
popLod tng.

y. Evog kopeopévou povokapPo&uiikot o&éog (I)
pe éva dtopo GvBpaka oTo popLd tov.
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9.12 Na ocvpmAnpwbodv pe Tig katdAinieg AéEeig
T KEVA KEALE GTOV TTivako Tov koA ovOeL.

Mopraxog | Tevikdg poprokdg Ovopacio
TOTOG TOTTOG OHOAOYNG GELPAG
CsHg
CsHy,

9.13 No cvpmAnpwBodv pe TG katdAAnieg Aé€elg
T KEVA KEALK GTOV Tivoka Tov ockoAovDed.

Mopiaxdg | Tevikog poplokog Ovopaoia
TUTTOG TOTTOG OHOAOYNG CELPhg
CH4O
CsHyp

C4HoCl

9.14 Not GUPTANPOCETE TOV TAPAUKAT® TLVOKOL:

Mopiaxog | Tevikdg poprokdg Ovopacia
TOTOG TOTOG OHOAOYNG GELPAG
CH,0O
CsHyo

C,H;Cl

9.15 Noa ypayete TOV GLVTAKTIKO TUTO TOL TPAOTOV
HéAovg NG opOAOYNG GELPAC:
. TOV OAKLVIOV.

B. TV KOopecHEVOV HOVOGHEVOV KETOVOV.
Y. TV KOPeGUEVWV HOVOGOeVQOY aASeDOWV.

9.16 No ypd&yete Tovg GUVTOKTLKOUG TOTOVS TWV
TPLOV TPOTWV HEADV TNG OHOAOYNG CELPAG TOV KO-
peopévov povokapPoluiik®v oféwv kabog kol Ttov
YeVIKO HopLakO TOTTO TNG OHOAOYNG CELPAG.

9.17 No yp&yete TOUG CLVTAKTLKOVG TOTOVLS KO T
ovopoTo:

a. evog alkeviov pe Tpio dtopo avBporko.

B. piog kopeopévng povooBevoic KeTdVNG e Téo-
oepo dtopo avBpoo.

Y. €vOg adkiviov pe dvo atopa dvOpakar.
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9.2 Ovopatoloyia

9.18 No yoapokTnpicete TIG TAPUKAT® TPOTACELG
wg 6woTég (X) § AavBaopéveg (A). Na attodoyricete
TIG TTOVTTOELG OOG.
o. H évoon ovopdletar 3-foutavorn.
B. Ymépyel opyaviky évwon mov ovopdletal ot-
Bovovr.

9.19 No yp&yete TOV GLVTAKTIKO TOTO KoL TO OVOUA
TOL TTPAOTOL PEAOVG TNG OHOAOYNG OELPAG TWV CLAKL-
viwv.

9.20 No ypd&yete Tov cvvtakTikd TOIO Yo KoBepid
OUTO TIC TOPAKATW OPYOVIKEG EVAOCELG:
. 1-mpomavorn
Boutavovn
2-peBoromevtdvio
peburompomavikd o€l
2,2-dyeBvrofovtavio

XIS

Na ypapete emtiong ko Tov yeViko HopLakd TOTO TV
OHOAOYWV GELPOV OTLG 0Moleg aviikouy Kabepid ammd
TIG TTOLPOATTAV® EVIOTELS.

9.21 No oVOHaGTOOV Ol TTAPAKATW OPYUVIKEG EVED-
OELG.

a. CH;COCH,C=CH

9.22 Topokdtw divovtal To OVOHATH TEGGAPLY 0p-
YOVIKOV eVOoEV (I-1v):

i. 2-peBvrompomavio
iii. ouBavan

ii. 2-Boutavoin
iv. aBoviko okl

o. Noypayete oe mola oo Oy oeLpd arvrkel Ké-
B¢ pa amd TIg EVOOELG QLUTEG,

B. No yp&iete ToUg GUVTOKTIKODG TOTTOVG TWV
EVOCEWDV QUTOV.

9.23 Noa yp&yete TOUG CLVTAKTIKOVG TUTOVG TWV
TOUPUKATW OPYAVIKOV EVOCEWV:
. 1-mpomavorn
Y. Bovtavovn

B. 2-mpomavoin
5. aubavain

9.24 No ypo@oiUv oL GLVTOKTLKOL TOTTOL TWV TTapaL-
KATW EVOOEWV:

a. 2,3-Speburomevtavio
Y. pebvro-2-mpomavoin
€. pebavikd o€d

B. 2-Pourtivio
5. peBavain
ot. Boutavovn

9.25 Na ypagolv oL GUVTOKTIKOL TOTOL TWV ToPo-
KATW EVOOEWDV:

a. Poutavikd o€l
Y. pebvAofoutavio
. peBavain

B. mpomavovy
5. 2-mpomavon
ot. 1-Pfovutivio

9.26 No yp&yete TOUG CUVTAKTLKOUG TOTOVLG TWV
TOUPOKATW OPYUVIKOV EVOGTEWDV.

a. Poutdvio
Y. oBovoin

B. Povtovikd oD
5. mpomevain

9.27 No ypayete TOV CUVTAKTLKO TOTTO KL TO OVOHX
TWV EMOPEVOV AKVKAWV 0PYOVIKOV EVOCEDV:

. CH202 B C3H6 Y- C2H4O
5. CH4O €. C2H6 oT. C2H2

9.28 Noa ypa@oOV oL GLVTAKTIKOL TOTOL TWV Tapa-
KAT® EVOCEWV:

. TTPOTAVOVY
B. peBvlompomavikd o€d
Y. 2-Poutevdin
5. 1-fouvtévio

e. aBévio

GT. TTPOTivio

IToteg amd TIG TAPATAVED EVOGELS AVIKOLY TNV LSt
opoAoYN cepd;

9.29 No yp&yete TOV CUVTAKTLKO TOTTO KL TO OVOHX
TOV TPAOTOL PEAOVG TNG OHOAOYNG CELPAG TWV OLAKL-
viov.

9.30 Noa ypa@oOv oL GuvTaKTiKol TOTOL TV Tapa-
KATW EVOGEWV:

. 1-Boutévio

. 2-peBuromevtovikd o€d
. peBavan

. 1,3-Boutadiévio

. aubivio

ot. dpeBvrompomdvio

m Ol ™R

9.31 No ypayete Tov poplorkd TOTTO, TOV GUVTOKTLKO
TOTO KL TO OVOPX TOL deDTEPOL PEAOVG TNG OpOAO-
YNG GELPAG TWV OAKLVIWV.

9.32 No OVOUAOETE TIG EVAOOTELS:

«. HCH=0 B. CH;CH,CHj
y. CH=CH §. HCOOH
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9.33 Noa ypayete Tov yevikd popLarkd TOTO KL TO
dvopa NG OpHOAOYNG GELPAG GTNV OTTOLaL OLVHKEL KO-
Oepa oo Tig evdoelg:

. PBoutavoin B. mpomavikd o€D

9.34 No yp&yete TOLG CLVTAKTIKOVG TOTOULG TWV
TOPOKAT® VIPOYOVAVOPAKWV.

B. awbévio
8. 1-Boutévio

. pebavio
Y. mpomévio
e. 1,3-Boutadiévio

9.35 No ovopdoete kotd IUPAC Tig emdpeveg eveod-
celg:

. CH3_CH3

p. CH;—CH,—CH=CH,

Y- CH3 _$:CH2
CH,

8. CH;—C=CH
e. CH;—CH,—COOH
OH

|
oT. CH3 _CHZ _CHZ_CH_CH?,

9.36 No yp&yete TOV CUVTOKTIKO TOTTO TWV TOPO-
KATW 0PYOVIKOV EVOCEWDV:

. 2-TTpOTaVOAN

B. Bovtavain

Y. 2,3-dpebviofouvtavio

8. peBvlompomavikd o€l
Noa ypagel 0 yevikdg poprorkdg TOTOG TwV OPOAOY WV
OELPOV OTLG 0Toieg avijkovy kobepid otd Tig opo-
AV EVOOELS Y Kat d.

9.37 No yp&yete TOV CUVTOKTIKO TOTTO TWV TOPO-
KATW 0PYOVIKOV EVOOEWDV:

. 2-Boutévio
Y. pebavikd o€d

B. 2-peBviomevtdavio

9.38 Aivovtou oL Tpelg Xnptkég evoaoelg (i-iii):
i. CyoHyg ii. C3H,;OH iii. CgHyg

. Na ypogel o yevikdg poplokdg TOTOG Kl To
ovopa TG avtioToLyng OHOAOYNG GELPAG GTNV
omola avrkel K&Be pio oo TIG ToPATTAVED EVED-
OELG.

B. Iloleg amd TIG TAPATAVL EVOGELS eival KOpe-
opéveg; No artioloyrioete Tnv amdvinot cog.

y. Na ypagel 0 ouvtaktikdg TOTOG TOL TPOTOU
pélovg kébe pag amd TG Tapatdive OpOAOYEG
OELPEG.

9.39 No OVOPAGETE TIG ETOPEVES OPYOAVIKES EVIOOELG:
«. CH;—C=CHO p. CH;0H

9.40 No yp&yete TOLG GUVTOKTIKOUG TOTOVS TWV

TOPAKATRD EVOCEDV:

B. aBovikd okn
6. 1-Pourtivio

. TTPOTTAVOAT|
Y. pebvAiompomdvio

9.41 No yp&yete TOUG GUVTOKTIKOUG TOTTOVS TWV
TOUPUKATW EVOCEWV:

B. mpomévio
8. mpomivio

. 1-mpomavodn
Y. 2-YAWPOTPOTAVIO

9.42 No yp&yete TOUG GULVTOKTLIKOVG TOTOVS TV
TOUPUKATW EVOCEWV:

B. 2-Poutévio
5. pebovikd o&d

. 1-mpomavorn
Y. pebvAofoutdvio

9.43 No OVOUACETE TIG TOPUKAT® EVOTELG:
CH;—CH,—C=CH
CH;—CH,—COOH

. CH;CH=0

. CH;CH=CHCHj4

m o ™ R

9.44 No ypayeTe TOV CUVTAKTLKO TOTTO KL TO OVOHX
oL 3e0TEPOL PHEAOVG TNG OPOAOYNG GELPAG:

. TV KOPEGHEVWVY HOVOGDEVOV aldebd®V.
B. TV KOpeGHEVWVY HOVOKOPPOEVALKOV 0EEWV.

9.45 No yp&yete TOUG CULVTAKTLKOVG TUTOVG TWV
TOUPUKATW EVOCEWV:

a. 1-Boutivio B. 2-Pouvtavorn

Y. 3-mevtavovn

9.46 No yp&yeTe TOUG CUVTAKTIKOUG TUTOVG TWV
TOUPUKATW EVOCEWV:

. peBuro-2-mpomavorn
B. 2-mevtivio

Y. 2-pebvroPovtavikd o€
5. Pouvtavin

9.47 Aivovtal oL TapokAT® CLVTAKTLKOL TOTOL Op-
YaVIKOV eVOoE®V (i-iv):

i. CH;COOH
ii. CH,=CH—COOH

iii. CH;—CH,—CH=0
iv. CH,=CH—CH,OH
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o. Na ypayete to ovOpaTO YO TIG TTAPATOVE
EVOOELS.

B. Na avogpépete moleg outd avTég eivat Kopeopé-
VEG KOl TTOLEG OKOPECTEC.

v. Na attioloyricete TNV andvinom 6og.

9.48 No yp&yete TOUG CULVTOKTIKOUG TOTOLG OL
ormoiol avTIoTOLXODV GTO OVopa K&be piag oo Tig
TOUPAKATW EVAOOELS KAl PHETA va YpaYeTe TA CWOTA
OVOLATO AUTAOV TOV EVOTEWV.

o. 3-Poutévio B. 1-Poutev-4-6An

Y. 4,4-0pebvromevTavio

9.49 Ailvovtou oL TOPOKAT® GLVTAKTIKOL TOTOL Op-
YOVIKOV eVOGEWV (i-iv):
i. HCOOH
ii. CH,=CHCOOH
iii. CH3—CH=0

iv. CH2 :CHCHZ CH2 OH

a. Na ypajete o ovOHOTO Yl TIG TTOPATAVE
EVAOOELGS.

B. No avopépete moleg amd owTég eival Kopeopé-
VEG KOL TTOLEG AKOPECTEG,.

y. No aitioAoyroete TNV anavTnon cog.

9.50 No yp&yete Tovg GULVTOKTUKOVG TOTTOVS TV
akoAoVBWV evioewy:

B. aBovikd okl
8. mpomévio

. ouBavain
Y. oubévio

9.51 Noa yp&yete TOvg GUVTOKTLKOUG TOTOVS TMV
aKkoA0UBWV evioEwV:

o. 4-peBvAo-2-mevtavovn
B. 1,3-Boutadiévio

Y. 1,2,3-mpomavotploin
8. 2-Boutévio
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9.3 loopépela

9.52 No yapoktnpicete TIG TAPAKAT®D TPOTACELG
wg owotég (X) § AavBaopéveg (A). Na auttoloyrioete
TIG QUTAVTIOELG OOG O OAEG TIG TEPLIITOGCELS.

1. H axukAn kopeopévn évwor C3HgO Sev éxeL ov-
VTOKTLKO LOOWEPT].

2. O evwoelg CH30CH; ko CH3CH,OH eivon
Loopepeic.

3. Ouevooeig CH3C=CH xou CH,=C=CH, na-
poucLElOVY GUVTAKTIKY] LOOHEPELt OHOAOYNG
OELPAG.

4. Ov yxnukég evooeig CICH,CH,CH; ko
CH;CH,CH,Cl mopovotd{ouvv GUVTOKTLKY LGO-
pépea BOéong.

5. Ov ynuxég evooelg CH3CH,CH,OH  kou
CH3;0CH,CHj3 mapovoidlovv cUVTOKTIKT LGO-
pépelo OLOAOYNG CELPAG.

6. Ov ynukéc evooeig CH3;CH,CH=CH, ko
CH3;CH=CH,; eivou ioopepeic.

7. Ov ynukég evooelg CH3CH,COOH ko
CH3;COOH eivou toopepr} opdAoyng oeLpdc.

9.53 AilvovTou 0L GUVTOKTLKOL TOTTOL TWV OPYAVIKOV
evooewy (i-iv):

i. CH;CH,COOH
iii. CH=C—CH,CHj

ii. CH,=CH,
iv. CH3 CHZ CHon

o. Na ypayete to ovOpATA YO TIG TTAPATOVE
EVAOOELS.

B. Na ypayete to cuvtaktikd TOMO £vOG GLVTO-
KTLKOU LoOpEPODS BEOTIC YLOL TNV OPYAVLKT] EV-
on (iv).

9.54 No yp&yete TOUG CLVTAKTIKOVG TUTOVG KOl TAL
OVOHATO OAWV TWV AKUKAWDV EVOGEDV HE HOPLAKO TV-
o C4H10.

9.55 No ypd&yete TOUG GLVTOKTIKOVUG TOTTOVG KOL TOL
OVOUATO OAWV TWV AKVKAWDV EVOCEMV HE LOPLAKO TV-
o C3H80.
9.56 Aivovtou ot ynuikoi tomou: (i-ii):

i. CH,0, ii. C3H,OH

. No ypayete To yevikd poplakd TOTO TNG opo-
Aoyng oelpdg atnv onola avticToLyel kabévag
and avtovg.

B. No ypayete ko va ovopdoete 6Aa T duva-
T CUVTOKTLKA LOOHEPT] TTOV AVTLGTOLYOUV GTO
XTHLKO TOTO ii.

9.57 Aivovtou ot evooeirg: (i-v):

i. 2-Poutavorn ii. Pouvtavain

iii. Povtovikd od iv. ouBovén

v. Poutavovn

a. Na ypa@odv oL GUVTOKTLKOL TOTOL TV EVOCE-
Wv.

B. Ioteg amd Tig mponyobpeveg evOGELS elval Lo O-
pepeic;

9.58 T v évwon CH3CH,CH,CH=O0 (Bovtovi-
A1) Vo Ypapel 0 GUVTOKTLKOG TOTTOG €VOG LGOPEPOVG
oAvoidog kot evog LoopePODS OPHOAOYNG CELPAG.

9.59 No ypayete TOUG GLVTAKTIKOVDG TOTOLS Ko
TOL OVOHOLTO TV KOPEGHEVOY AKVKA®Y HovocBevdv
OAKOOA®V TIOU AVTLOTOLYODV GTOV HOPLOKO TOTO

9.60 No ypd&yete kot va ovopdcete O o To GKUKACL
GUVTOKTIKA LOOHEPT) TOV AAKLVIWV TTOL AVTLETOLYODV
oto poplakd tomo C4Hg. Ilowo €idog cuvvroktikng
woopépetog (ahvoidag, Oéong 1) opdAoyng oelpdq) ep-
pawviletan ota mopamdve wopepr]. No attioloyrioe-
TE TNV OTAVTNOT GAC.

9.61 Noa ypd&yete ToLg GLVTAKTLKOVS TOTTOVG KL TNV
OVOHAGiO OADV TWV KOPECHEVHOV AKVKAWV LGOHEPOV
mov €xyouvv poplokd 0o C3HgO. Na yapaktnpicete
TO €180G TNG GCUVTAKTIKNG LOOUEPELOG TTOL ePPavifovv
peta€d Toug.

9.62 No yp&yete kot va ovopdcete O o To AKUKAC
GUVTOKTIKA LOOHEPT) TTOL ALVTLOTOLYODV GTO HOPLAKO
tomo C4HgO.

9.63 Aivovtou ol emdpeveg evaoelg: (i-iv):

i. 1-Boutévio ii. 1,3-Poutadiévio

iii. 2-foutévio iv. peBurompomévio

a. Noa ypa@oOv oL GUVTOKTLKOL TOTTOL TWV EVOCE-
wv.

B. Iloleg amd TIG eVAOOELG AUTEG elval LOOUEPELS;
Na artioloyrioete v andvinot cog.
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9.64 Aivovtou oL emdpeveg evooelg: (i-iv):

i. 2-peBoro-2-
Boutévio
iii. 2-Poutivio

ii. 2-foutévio

iv. 1-Poutévio

. Na ypagpoldv oL GUVTaKTIKOL TOTOL TOV EVOCE-
V.

B. Toteg amd TIg evdoELg QLTEG ElVOL LOOMEPELG;
Na outioloyrjoete TNV advTnot| 60g.

9.65 T tnv évwon CH3CH,C=CH va ypogei o ov-
VTOKTLKOG TUTOG eVOG Loopepolg Béong kat evog Loo-
HepovG opOAOYNG CELPAC.

9.66 No ypayete KoL va ovOUAoeTE OACL TOL AKUVKAQL
OUVTOKTIKQ LGOWEPT] TTOL AVTLOTOLYOUV GTO HOPLO-
k6 1010 C3H{O. IToto £l80g GLUVTAKTIKNG LOOHEPELOLG
(xhvoidoag, Béong N opdAoyng oelphc) eppavileton
ota Tapotdve woopept). Na altioloyrioete tnv oté-
VInot oag.

9.67 No yp&yete TOUG GLVTAKTIKOVG TUTOVG KO TAL
OVOHOTA OAWV TOV AKUKA®V GCUVTOUKTLIKOV LGOHEPDOV
OV QLVTLGTOLYOVV 0TO TETAPTO PEAOG TNG OHOAOYNG
oelpdg Twv alkovioy.

9.68 Evat 60OVOAO AKUKAWV KOPEGHEVWVY OPYOVLKDV
EVOOEWVY TEPLEXEL HOVO TN XOPOKTNPLOTIKY) OpAda
—CH=0.

«. ITolog eivon 0 yevikog HopLakOg TOTTOG KAl TO
OVOp TNG OHOAOYNG GELPAG TV EVOGEWV OL-
tov; I'pdfte To CUVTOKTLKO TUTTO KoL TO OVOpXL
TOUL 30V PEAOLG AVTHG TNG OHOAOYTG GELPAC.

B. Tpayte T0 cLVTAKTIKO TOTO KoL TO OGVOUXL TOV
lov pEAOLG TNG OHOAOYNG GELPAG KOPECHEVDV
OPYOAVIKOV EVOGEWV TTOL EHPAVILEL LOOPEPELOL
OHOAOYNG GELPAG JE TLG TOUPATTAV® EVOTELS.

9.69 No ypopoOV Tar OVOUATA TOV TOUPUKAT® EVEO-
oewV, kabmg kaL To OVOpa TNG OHOAOYNG GELPAG OTNV
omoix avrkel kK&Be pioe amd evidoelg auTéG.

. CH3CH2CH:CH2 ﬁ CH3CH2CH2CH20H
y. HCOOH 8. CH3;CH=CHCHj3

IToleg amd TIG TAPATAVD EVAOCELS ELVOL GUVTOKTL-
K& Loopepeic ko 7oL €i00G CUVTOKTLKNG LOOHEPELOG
(ahvoidag, Béong 1 opdAoYNG celpdg) TaApPOLGLR-
Covv.

9.70 No ypayete TOUG CUVTOKTLKOVG TOTTOLG KOl TOL
OVOHOLTO TV OAKLVIWV TTOL AVTLETOLYOUV GTO HOPLA-
k6 TOTTO C4H6.

9.71 Aivetou o poprakodg tomog CyHg.

. No ypapete To GKUKAQ GUVTOKTIKG LOOEPT
IOV AVTLOTOLYOVUV GTOV TTUPUITAV® HOPLOKO
TUTTO.

B. Noa e€nynoete moo atd ta Tponyovpeva Loo-
pepn Tapovotalovy:

i. oopépela alvoidag.
ii. woopépela Béomng.

9.72 Aivovtou to akdAovBa LedyT OpYOVIKOV EVE-
ocewv (i-iii):

?H cl)H
i. CH;—CH—CH,, CH;—CH,—CH,
CH;
ii. CH;—CH—CHj;, CH;—CH,—CH,—CH,
OH

I
iii. CH;—CH,—CH,, CH;—CH,—0—CHj

a. Na e&nynoete molo €id0g GUVTOKTLKAG LGOpE-
pelog xapoktnpilel kabe Levyog.

B. No avogpépete TIG OLOAOYES GELPES OTLG OTTOLEG
QVAKOLV 0L eVAOTELS TwV dVo Tedevtaiwy (ev-
YOV,

9.73 Aivovtot ot xnpikoi thmot:
i. C4Hyy ii. C3H;OH

. Noa ypdyete Tov yevikd poploko 100 TG opo-
AoY1NG oelpig oTnV omola avtioToLyel kabévag
oo auTovG.

B. No yp&yete ko va ovopdoete O x T duvartd
GUVTOKTIKG LGOHEPT] TTOL OVTLGTOLYOVV GTOV
XNHko6 tomo C3H,OH.
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9.4 TMMpofARuata kaong

T'a 6Aa Ta tpoPAfparta divovton oL oxeTikég atopikég pélec: H: 1, C: 12, O : 16.

9.74 X epyactriplo eAéyyov pvmaveong meptpdiro-
VTOG TPOYHATOTTOLODVTAL T TXPOKAT TTELPAPLOTAL
yla Svo StoPpopeTKd KOS

o. Aelypo xodoyov A mov ostoteAeiton amd
44,8 L CHy4 (o STP) kaiyetou mAnpws. No vo-
Aoyicete ) pala (o g) Tov CO, mov mapirye-
Tou o Ty Kodor).

B. Amd tnv tAfpn kadon delypatog kaboipov B,
7oL atoteAeiTon amrd 0,5 mol adkaviov, Topd-
yovtouw 176 g CO,. Na mpocdiopicete Tov po-
ptorkd THIO TOL AAKAViOU.

9.75 Twx T opyavikég evwoelg A ko B divovrar ot
e€ng mAnpogopie:

H opyavikn évwon A eivoun to 1-foutivio.

H opyowvikr] évwon B eivat adkdvio tov omoiov 1 oye-
Ky poproky) pélor (M) eivon 58.

o. No vroloyicete tn pala (ot g) tov CO, mov
TOPAYETOL KOT TNV AP kadon 10,8 g tng
EVwong A.

B. Na mpocdiopicete TOV GLVTAKTIKO TOTO TNG
évwong B.

y. Noa vrohoyicete Tov Oyko tov aépa, oe STP,
OV autoTeiTo yio TNV AP Kodon 0,2 mol
g évwong B. (Zootaon aépo: 20 %v/v O,).

9.76 Twx Tig opyavikég evidoelg A ko B divovton ot
e€ng mAnpogopiec:

H évewon A eivar éva adkévio pe 3 dropo dvBpaka
0TO HOpPLO TOUL.

H évwon B elvat éva adkdvio yio 7o omoio Loy veL 0Tt
padla 14,5 g Tov adkaviov avtov katéyovv Oyko 5,6 L
oe STP.

. 8,4g tov adkeviov A KalyeTol TANPOG HE TNV
oL TOOHEVY) TTOooOTNTA 0ELYOVOL. Nt LITOAO-
yioete Tae mol Tov 0€uydvou mov amatTodvToL
ylo TV kaoon.

B. No Bpeite Tov poplokd TOTO TOL CAKaviov B.

y. No vtoloyicete TNV p&la oe g Tov vepoL TTov
Oa mapoayBel av n mapawdve TOGOHTNTA TOL
oAkaviov B (14,5 g) koel TANpwg pe mepicoeto
ofvyovou.

9.77 'Eva yxaldki mepiéyetl peiypo amd 2 mol mpo-
nawviov kat 3 mol Pouvtaviov. Na vroloyicere:

. Tov 6yxo tov O, (oe STP) mov amarteiton yio
NV AP KOO TOL PiyHaTOG,
B. Tn p&lo tov CO, oL TTaplyeTal.

9.78 Xto epyaotriplo Stabétovpe Eva aéplo aAkdvio
A xou pia aAkoOAT oL elval To Tpito PENOG TNG Opd-
AOYNG OELPAG TOV KOPEGHEVOV HOVOoOEVOV ahKkoo-
AV,

. To aépro ahkavio A kaiyeton TARPWG pe TNV
otaLtoUpeVn TocoTnTa Oy KoL TApAYETOL OLé-
pto CO, mov €xeL TETPATAAGLO OYKO G€ GXEDT)
Jte TOV 6YKO TOoL ahkaviov oTig idieg cuvOrKeg.
Na Bpebei o popraxodg tomog Tov ohkaviov.

B. Awbétouvpe 30 g amd NV aAkodAn mov eival
70 Tpito PEAOG TNG OHOAOYNG CELPAG TWV KO-
peopévev povooBeviv odkooi®v. Now vtolo-
yloTov 0 6ykog tov O, (o L) mov xperdleta
yia v A pr kadon g ahkooAng oe STP ko
1 pélo (o€ g) tov Hy,O mov mapdyetou.

9.79 Twx tig opyavikég evooelg A ko B divovron ot
e€ng mAnpogopieg:

H évwon A eivan éva alkévio pe 4 dropo avBpoko
GTO HOPLO TOV.

H évwon B eivart éva adkdvio.

29 g Tov adkaviov B katéxovv 6yko 11,2 L oe STP.

. 11,2 g Tov adkeviov A kalyetol TANPWG pe TNV
aoutoVpevn TocdtnTa oEvyovou. Na volo-
yioete ta mol Tov o€uydvou mov atotobvTa
Yyl TV Koebon.

B. Na Ppeite Tov popiakd tOo TOL KAKaviov B.

Y. Na voAoyicete v palo oe g Tov vepov mov
Bo mapoyBeil av 1 mapamdve mocdHTNTA TOUL
aikoviov B (29 g) kael mAnpwg pe mepiooeio
ofvyovou.

9.80 T tig opyavikég evooelg A ko B divovron ot
e€ng mAnpogopieg: H opyavikr évwon A eivou to 1-
Boutivio, eved n opyavikn évwon B eivou adkdvio Tov
ormoiov 1 oxetiky popioky pdlo (M) eivon 44.

. No vroloyioete ) péla (oe g) Tov CO, mov
mophyetol kotd TNy mAfpn kavon 10,8 g g
évwong A.

B. Na mpocdiopicete Tov oUVTAKTIKO TUTO TG
évawong B.
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y. Na vnoloyicete Tov 0yko tov aépa, oe STP,
OV ATTOULTELTOL Yo TNV AP kowwor 0,2 mol
g évwong B. Zootaon aépa: 20 % v/v O,).

9.81 Eva peiypo amoteleiton amd 5mL CoHy kon
optopévo oyko C3Hg. To peiypo awtd kotyeton wAn-
pwg pe agpa kot topayovron 55 mL CO,.

o. No vroloyicete tov 6yko (oe mL) tov C3Hg.

B. No vtoAoyioete Tov OYKO TOU 0éPaL TOL ATTAL-
OnKe Yo TNV KXOGT) TOL HELYHATOG.

O 6yxoL OAwV TV aepiov avopépoviol oTig idLeg
ouvOnkeg Beppokpaciag kot tieong. H cdotaon tov
atpoopaipikol aépa eivan 20 % v/v Oy ko 80 % v/v
N,.

9.82 Ilocotnta 3 mol xopeopévng povoobevoig ah-
KOOANG éxeL pala 222 g.

. No Ppeite to poprokd TOTO TNG AAKOOANG.

B. Tiverou mArpngxadon 0,5 mol cvtng tng ahko-
OANG He TNV Tl ToVPEVT] TOGOTNTO 0EVYOVOU
(O5). No vtohoyicete ) palo o g Tov mTapa-
yopevouv H,0 ko tov 6yko tov CO, oe STP.

9.83 e epyaoTnplo eAEYXOU KOULOIH®V TPOYHOTO-
ToLNONKOY T TOPAKATK TTELPAPUATOL

a. Eva deiypo CgHyg pe pélo 1,14 g wdnke mAr-
PWG He TNV QTALTOVREVT) TOGOTNTA aépa. No
vroAoyicete Tov 6yKko (o€ L, STP) Tov CO, mov
TophyOnke.

B. Kanke mAnpwg éva detypa Enpot Proaepiov
6yxov 0,112L oe STP, mov amoteAeiton povo
andé CHy xou CO,. To vepd mov mopdyOnke
Kot TNV ko, cLAAEXONKe Kot Ppédnke OTL
eiye palo 0,108 g. No voAoyioete Tnv % v/v
ovotaot tov Poaepiov oe CHy ko CO,.
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CH,,
CVHZV+2
. CvH2v+ZO

CH,,0
. CVHZV+2
. C,H,,0,

<R KX PR < ™R

Opyoavikég eivar oL evoelg B Kot y eV avOPYaVeG oL o Kot
8. Amd Tig opyovikég kopeopévn eivan 1) B ko akdpeoTn)

9.8

9.9

9.10

etvai n y.
XopoKTnpLOTIKT Ovopa ; 20 pe?\ogl 5
, XOPOKTNPLOTIKTG KOPECHEVNG
OpG&d \ A p
opadog opOAoyNG oElpdg
—OH vdpoEvropddo CH,CH,OH
—COOH kopPoEuiopdda CH;COOH
—CHO aASebdopada CH;CHO
(0]
Il KeTOVOASa Il
c—C—C CH,CH,CCH,
. KOPECHEVWV HOVOGHEVOV AAKOOAMV
B. xopeopévwv povooBeviv o€éwv
Y. aAkeviov
8. xopeopévev povocBevdv addeddov
g
. A : CH;—C=CH, pebBvlompomévio
i
B. B : CH;—C—CH; mpomavovn
CH,
9.11 a. A : CH;—CH—CHj; pebvlompomndvio
?H
B. B : CH;—CH—CH, 2-mpomavoln
i
y. T : H-C—O—H  pebaviko o€d
Moplakog | Tevikdg poprokog Ovopaoio
TOTTOG TOTOG OHOAOYNG GELPAG
C,H, C,H,, oAkévio
CH,, CH,, ., OAKAVLIO
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913 | Mopiauoe Tevikdg poprokog Ovopaoio
TOTTOG TOTTOG OHOAOYNG GELPAG
CH,O CH,,,0 aAKOOAEG
C;H,, CH,,., oAKAVLIOL
C,H,Cl C,H,,.,Cl aAkvAaAoyovidio

9.14 | Mopiakdg | Tevikdg poprokog Ovopaoia
TOTTOG TOTOG OHOAOYNG GELPAG
CH,0 CH,0 aASeddeg
C:H,, CH,, oAKkévio
C,H;Cl CH,,,,Cl aAkvAaAoyovidio

9.15 . CH=CH abivio

Il
y. H—C—H

(0}

Il
B. CH;—C—CH; mpomavovn

pebovan

9.16 HCOOH, CH;COOH, CH;CH,COOH

9.18

9.19

9.20

o. CH,—CH=CH,

|
. CH,—CH,—CH,

Il
. CH,—CH,—C—CH,
. CH,CHCH,CH,CH,
. CH,—CH—COOH

. CH;—C—CH,—CH,

I'M.T.: C,H,,0,

TPOTEVIO

Il
. CH;—CH,—C—CHj; povtavovn
. H—C=C—H

obivio

. AdBoc. O cuvrtaktikdg tng oMo Bar Empeme va eivo:

?H
CH,—CH,—CH—CH,

ondte To Ovopd tng Oa émpemne eivo: 2-Poutavorn ko
Oy 3-poutavodn.

. AdBoc. H évwon Ba énperne va eivar ketdvn Ko va £xeL

dvo atopa avBpaka. O keTdVeEG OHWG EXOLV Tpio TOV-
Axwotov dtopa dvBpako 6To poPLO TOLG.

H—C=C—H wbivio

OH
CH,.,0, VEN, v>1

CH,0, veN, v>3
CH,

CHyp veEN, v2>1
CH,

CH, 0, veN, v>1
CH,

CHyp veEN, v21

|
CH,

. 4-mevTIv-2-0vn)

. 4-mevTevikd ofo

9.22 a.

9.23 a.

9.24 «.

OT.

9.25 o.

OT.

i.
ii.

iii.

iv.

ii.

iii.

OAKAVIX

Kopeopéveg povooBeveig adkodheg
xopecpéveg povoosOeveic addeddeg
kopeopéva povokapPoEuiikd o&éo

CH,
CH,—CH—CH,
OH

|
CH,—CH,—CH—CH,

[l
CH,—C—H

Kepadawo 9 - Tpdnela Ocudtwv

i
iv. CH,—C—0—H

OH
CH3—CH2—(|3H2

OH
CH3—(|3H—CH3

0

CH3—CH2—|(|I—CH3

0
CH3—g—H

CH, CH,

CH,—CH—CH—CH,—CH,

. CH,—C=C—CH,

oH
: CH3—$—CH3
CH,
i
H—C—H
i
H—C—0—H
i
CH,—C—CH,—CH,
[l
CH,—CH,—CH,—C—0—H

[l
. CH,—C—CH,

CH,

|
. CH,—CH—CH,—CH,

OH

|
. CH,—CH—CH,

O
I

. H—=C—H

CH=C—CH,—CH,
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9.26 o CH,—CH,—CH,—

B. CH,—CH,—CH,—

OH
y. CH,—CH,
8. CH,—CH—CHO

[l
9.27 o. H—C—O—H
B. CH,—CH=CH,

CH;—C—H
. CH,—O—H
CH;—CH,
ot. CH=CH

m 2

[l
9.28 o. CH,—C—CH,

CH,

Il
C—O—H

peboavikd o€

TPOTTEVLO

aBavén
pebavorn
oubévio
oubivio

B. CH,—CH—C—0—H

CH,

[l
y. CH,—CH=CH—C—H
8. CH,—CH—CH,—CH,
€

. CH,=CH,
ot. CH;—C=CH

O evaoelg & xau € (adkévia).

9.29 H—C=C—H abivio

9.30 o CH,—CH,—CH=CH,

B. CH,—CH,—CH,~CH—C—0—H

i
y. H—C—H

(0]
|

CH,

§. CH,=CH—CH=CH,

e. H—C=C—H
g

ot. CH,—C—CH,
CH,

9.31 C,H, CH,—C=CH

9.32 a. peBavdn
B. mpomdvio
y. oubivio
8. peBavikod oo

9.33 a. C,H,,,,0 «opeopéveg povooOeveig aAkoOheg
B. C,H, 0, «opeopéva povokapPoluiiicd o€éo

mpomnivio

H
9.34 a. H—é—H
n
H H
H-{=t—n

9.35

9.36

9.37

9.38

9.39

. CH,=CH—CH,—CH,

p
y. CH,—CH=CH,
8
e. CH,=CH—CH=CH,

. auBdvio
. 1-Bfoutévio

o
p
Y. peBvAompomévio
8. mpomivio

€

. TTpoTovikd o€
OT. 2-TEVTOVOAN

OH
o. CH3—é—CH3
p. CH;—CH,—CH,—CHO
CH,; CH,
y. CH;—CH—CH—CH,
6. CH;—CH—COOH
L,
I'MT.: y. CH,,,, wou 8. CH,0,

o. CH,—CH=CH—CH,
B. CH,—CH—CH,—CH, —CH,
CH,

y. H—t—o—n

«. i. CH,, alkévia
ii. CH,,.,0 xopeopéveg povooBeveic ahkodAeg
iii. CH,,,, oaAkbdvia

B. i. Axopeotn. Ta alkévia £xovv 6TO HOPLO TOVG Evay
Suth6 deopd.

ii. Kopeopévn. Aev vmdpyel Sumhdg deopodg.
iii. Kopeopévn. Aev vapyet Surhodg deopdc.
y. i H—(|?=?—H
H H

ii. H—

mpomnivio
pebovorn
X AwpoatBdvio

< » R

TPOTTALVAAT)
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9.40 a. CH;—CH,—CH=O0 9.47 . i. oubovikod o&d
0 ii. mpomevikd ofDd
P iii. Tpomavan
b @H=E=O5! iv. 2-mpomev-1-6An
- CH3_(|:H_CH3 B. i. xopeopévy
CH,4 ii. oaxopeotn
8. CH,—CH,—C=CH iii. kopeopévn
iv. akbpecTn
y. i Aev vapyet Suthog 1 TpuTAdg deopog petakd dvo
atopwv avbpaxa.
C|)H ii. Yrmapyel Sumhog Seopdg petakd dvo atopwv avBpa-
9.41 o. CH;—CH,—CH, KO
p. CH,—CH=CH, iii. Aev vmdpyet SuAog 1) TpUTAOG deopdg peta€d dvo
al atopwv avbpaxka.
| iv. Yrépyel Sumhog deopdg petakd dvo atopwv dvpo-
y. CH;—CH—CH, o
8. CH,—C=CH
9.48 a. CH;—CH,—CH=CH, 1-Boutévio
OH OH
042 o CHS_CHz_éHZ B. CH,=CH—CH,—CH, 3-Boutev-1-6An
B. CH,—CH=CH—CH, CH,
v- CHS—CHZ—(le—CH3 v. CH3—CH2—CH2—(|I—CH3 2,2-dyeBvromevtavio
CH, CH,
i
8. H—C—0—H 9.49 o. i. peBavikd ok
ii. mpomevikod o0&
iii. aBavan
9.43 o. mMEVTAVLIO lV 3-Bovrev-1-6An
B. 1-Pourtivio B. i xopeopévn
. e ii. akopeotn
Y. mpomavikd o&d 2
) iii. Kopeopévn
8. abavahn iv. oxopeotn
e. 2-foutévio y. i.  Aev vapyet Suthog 1 TpuTAdg deopog petad dvo
atopwv avbpaxa.
ii. Yrmapyel Simhog Seopodg petakd dvo atopwv avbpa-
9.44 o. CH,—CH=0 Bocveh o
“ } SRR iii. Aev vmdpyel Sumhdg 1} TputAdg deopdg peta&d dvo
i atopwv avbpaxka.
B. CH;—C—O—H oubovikd o€d iv. Ymépyel Sumhog deopdg petakd dvo atopwv dvBpo-
Ko
9.45 a. CH;—CH,—C=CH
T 9.50 & CH,—CH=0
o Q
. CH;—CH,—CH—CH Il
B CH, 2 } B. CH,—C—0—H
Il y. CH,=CH,
y. CH,—CH,—C—CH,—CH, 5. CH,—CH=CH,
7 i
946 a. CH,—C—CH, 9.51 @. CH,—CH—CH,—C—CH,
CH, CH,
B. CH,—CH,—C=C—CH, B. CH,—CH—CH=CH,
y. CH,—CH,—CH—COOH OH OH OH
CH, y. CH,—CH—CH,
8. CH,—CH,—CH,—CH=0 8. CH,—CH=CH—CH,
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9.52 1.

9.53 a.

9.54 1.

9.55 1.

9.56 «a.

9.57 a.

. 2woTo.

. 2WOoTO.

. AdBoc.

Il
A&Bog. Exer dvo woopepr): CH;CCH; mpomavovny ko
CH;CH,CHO mpomavaAn.

Ou 8vo evwoelg €xovv Tov 80 pOpLOKO TV-
mo: C,H O ko dtopopeTikong cuvTorktikovg TOTOVG:
CH;—0O—CH; xou CH;—CH,—OH.

. Zwotd. O Vo evwoelg £xovv Tov idlo poplakd Tumo:

C;H, xou avijxovv oe Srapopetiicég opodAoyes oetpég (oh-
Kivia - aAkadiévia).

. AdBog. Ou 8o ovvtaktikol TOTOL €lvar dot dnAadn

avTioToL oV oTnV idar évewon (1-YAwporpomvio).

Ou 8Vo evwoelg €xovv Tov 1810 HOPLOKO TO-
mo: C3HzO xat Stopopetikolg cuvtakTikovg TOTOUG:
CH,—CH,—CH,—OH kou CH;—O—CH,—CHj.

. A&Bog. Exovv Srapopeticovg poprokotg tomovg, CsHyg

kow CiHg &pa dev eivon ioopepeig.

‘Exouv Siapopetikod HopLakods TUTOUG,
C,H,0, xou C;H,O, &pa dev eivon ioopepels.

i. mpomavikd o€
ii. ouBévio

iii. 1-Boutivio

iv. 1-mpomoavorn

OH
CH3—éH—CH3
CH;—CH,—CH,—CH; Poutévio
. CH;—CH—CH, pebvrompomndvio
a,
OH
CH3—CH2—éH2 1-mpomavoAn
OH
. CH3—(|3H—CH3 2-TTpoTTatvOAT)
. CH;—O—CH,—CH; ouBviopebuiabépag
i CH, O, (eN,v>1)
ii. CH,,, 0 (WeN, v>1)
OH
1. CH3—CHZ—éH2
OH

|
2. CH,—CH—CH,

(l)H
i. CH,—CH,—CH—CH,
ii. CH,—CH,—CH,—CH=0
0

[l
iii. CH,—CH,—CH,—C—0—H
iv. CH,—CH=O0

[l
v. CH,—CH,—C—CH,

O evooelg ii. ko v. (C,HgO).

9.58

9.59

9.60

9.61

9.62

9.63

9.64

9.65

CH,

1. CH;—CH—CH=0 copepég alvcidog

Il
2. CH;—CH,—C—CH; ocopepég opdoloyng oelpig

OH
1. CH3—CH2—CH2—(|JH2 1-BovTtavorn
OH
2. CH3—CH2—éH—CH3 2-Boutavodn
OH
3. CH3—CH—éH2 2-peBvro-1-mtpomavorn
&n,
OH
4. CH3—é—CH3 2-pebuvro-2-mpomavorn
&,

1. CH;—CH,—C=CH 1-Pourivio
2. CH;—C=C—CH; 2-Povurivio

Ioopépeia Béong (idra advoida kon idio opdAoyN oELpd).

1. CH;—CH,—CH=O0 mnpomavdAn

Il
2. CH;—C—CH, TPOTAVOVT
Ioopépelo opdAOYNG GELPAG.

1. CH;—CH,—CH,—CH=O0 Povtavain

2. CH3—(|3H—CH=O pebvAompomavain
CH,
I ,
3. CH;—CH,—C—CH;, Bovtavovn

Inpeiwon: Xtov mopardve popiakd toro, C,HgO, extog
ot Tig aSeBSeg kaL TIG KETOVEG AVTIGTOLYOVV EMTLOT G OUKO-
peoTeg aAkoOAeG KoL akOpeoToL abépeg aAA & eivon ekToOG
™G oXoAkTGg VANG. Mix kadvtepn Siatdnwon Ba ftav va
{nNBobV T «KOPETUEVA AKVKAQ CUVTAKTIKA LOOUEPT]».

o i CH,—CH,—CH=CH,
ii. CH,=CH—CH=CH,
jii. CH,—CH=CH—CH,
iv. CH,—C=CH,
CH,
B. Owevioeig i, iii. kou iv. (C Hy).

CH,

o i CH3—CH=(|Z—CH3
ii. CH,—CH=CH—CH,
iii. CH,—C=C—CH,
iv. CH,—CH,—CH=CH,

B. Owevioeig ii. ko iv. (C Hy).

[S=Y

. CH;—C=C—CH;, Loopepég Béomng

2. CH,=CH—CH=CH, copepég opoAoyng ceLpig
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9.66 1. CH;—CH,—CH=O0 mnpomaviin

9.67

9.68

9.69

9.70

2.

Il
CH;—C—CH; TPOTAVOVT

Ioopépeia opdAoyng oepdg (idtog poprakdg TomOG, Stopo-
PETLKT] XOLPAKTNPLOTIKY OpAdar).

To tétopto pPEAOG TNG OPOAOYNG CELPAG TV XAKAVIWV EXEL
poprakd oo C,H; . Emopévmg ta cuvtakTikd toopep i-
vou tar akdAovBa:

1.
2.

.

O o< ™R

N =

. 1-Boutévio
. 1-fovtavorn
. peBavikd okp
. 2-Boutévio

CH;—CH,—CH,—CHj; poutdvio
CH3—(|?H—CH3
CH,

O yevikog poplokog Tomog eivat:

CH, O (veN,v>1)

Ko To ovopo elvan: «ohSeddeg».

O ovvtakTikdg TOIOG TOL 30V péAOLG eiva:
CH,—CH,—CH=0

KoL 70 OVopd tov eival: mpomavan.

pebvlompomdvio

. Ioopépeia opdroyng oelpég pe tig ardedideg eppaviCovv

ot keToveg. O ouvtaktikdg TOTOG Tov 1oV PEAOLG TV
KETOVOV elvaL:

CH,—C—CH,
KOIL TO OVOUK TOU elvat: TPOTavovT).

aAkévia

Kopeopéveg povooBeveig aAkoOheg
kopeopéva povokapPoluiik oféa
aAkévia

evooelg o kot d tapovaidlouvv toopépeta Béong.

. CH;—CH,—C=CH 1-fovrivio
. CH;—C=C—CH,

2-Povtivio

1. CH;—CH,—CH=CH,
2. CH;—CH=CH—CH,;
3. CH3—$=CH2
CH,
i. Ta1 ko 3 kabodg ko T 2 kou 3.
ii. To 1 ko 2.

9.72

9.74

9.75

9.76

9.78

9.79

9.80

9.81

9.82

9.83

TR R PR 2R ¥R PR ®R DR ¥ PR 2 TR TR

i. woopépea Béong
ii. oopépela ahvoidag
iii. Loopépela opdOAOYNG CELPAG

il oAkdvio

iii. xopeopéveg povooBeveic alkodAeg
kopeopévol povooBeveic abépeg

. i CH,,, eN,v2>1)

ii. C,H,,,,OH (veN, v>1)
OH

|
. 1. CH;—CH,—CH, 1-mpomavoin

?H
2. CH;—CH—CHj; 2-mtpomavoin

88¢g
CSHIS

352g

. Poutévio 1} peBvrompomévio

145,6 L

0,9 mol
C4H10
22,5g
660,8 L
792g

C4H10

. 504L,36g

1,2mol
C,Hyg

45g

3528
CH,CH,CH,
112L

15mL

450 mL
C,H,,0
45g, 448L

. 1,792L
. 60%v/vCH,, 40%v/v CO,



I[Tepiodor

[Teprodikog Iivakag twv Xtotyelwv

1 18
H aplOpog opadog >

H | 2 OTOHIKOG apUBpOG 13 14 15 16 17 | He
Hﬂ M@ ovpforo otolyeiov mmw M HM W m, Hﬁw
11 | 12 13 | 14 | 15 | 16 | 17 | 18
Na | Mg 3 4 5 6 7 8 9 10 11 12 Al Si P S Cl Ar
19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36
K | Ca| Sc | Ti |V | Cr |Mn| Fe | Co| Ni |[Cu|Zn | Ga| Ge | As | Se | Br | Kr
37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | b4
Rb| Sr | Y | Zr [ Nb | Mo| Tc | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te I | Xe
55 | 56 | b7 | 72 | 73 | T4 | 75 | 76 | T7 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 8 | 86
Cs | Ba| La | Hf | Ta | W | Re | Os | Ir | Pt | Au | Hg | Tl | Pb | Bi | Po | At | Rn
87 | 88 | 89 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118
Fr | Ra | Ac | Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn | Nh | F1 | Mc | Lv | Ts | Og
AcvOavise 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71

5 Ce | Pr |[Nd |Pm | Sm | Eu | GAd | Tb | Dy | Ho | Er | Tm | Yb | Lu
AxTivise 90 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103

S Th | Pa| U | Np | Pu|Am|Cm | Bk | Cf | Es | Fm | Md | No | Lr







KoatdAoyog xnpik®v otoryeiwv

Z Ovopa ZopPolro A, Z  Ovopa SopPodro A,
1 Ydpoyodvo H 1,0080 60  Neodopio Nd 144,24
2 'Hhwo He 4,0026 61 IIpopnBeo Pm 145
3 Aibo Li 6,94 62  Zapdplo Sm 150,36
4  Bnpoiho Be 9,0122 63  Evpdmio Eu 151,96
5 Bopo B 10,81 64 Tadolivio Gd 157,25
6  AvBpaxag C 12,011 65 TépPo Tb 158,93
7 Alwto N 14,007 66  Avompocio Dy 162,50
8  OFuybvo 0 15,999 67  OMuo Ho 164,93
9  ®OopLO F 18,998 68 'EpPro Er 167,26

10  Néov Ne 20,180 69  ©ovAlo Tm 168,93

11 Nartpo Na 22,990 70 YrtépPro Yb 173,05

12 Mayvroclo Mg 24,305 71 Aovtritio Lu 174,97

13 Apyilio Al 26,982 72 Agvio Hf 178,49

14  Tvpitio Si 28,085 73 Tavtdio Ta 180,95

15  ®Pwogpopog P 30,974 74 Bohgpauio W 183,84

16 ©cio S 32,06 75  Phvio Re 186,21

17 X\opro Cl 35,45 76  Oopio Os 190,23

18  Apyo Ar 39,95 77 Ipidio Ir 192,22

19  Kd&hio K 39,098 78  Agvkoxpuoog Pt 195,08

20 AocPéotio Ca 40,078 79  Xpuoog Au 196,97

21 Zkavdo Sc 44,956 80  Ydpdapyvpog Hg 200,59

22 Twaavio Ti 47,867 81  ©d&lo Tl 204,38

23 Bavadio \% 50,942 82  MoAuvPdog Pb 207,2

24 Xpopo Cr 51,996 83  Biopovbio Bi 208,98

25  Mayydavio Mn 54,938 84  IloAodvio Po 209

26 Xidnpog Fe 55,845 85 Aotato At 210

27  KofdAtio Co 58,933 86 Padovio Rn 222

28 Nuwého Ni 58,693 87  dpavkio Fr 223

29 Xohkog Cu 63,546 88  Pd&dio Ra 226

30  Yeuddpyvpog Zn 65,38 89  Axrtivio Ac 227

31 TéA o Ga 69,723 90  ©dplo Th 232,04

32 Teppavio Ge 72,630 91 Ipwtaktivio Pa 231,04

33 Apoevikd As 74,922 92 Ovpavio U 238,03

34 Zelfvio Se 78,971 93  Ioceddvio Np 237

35  Bpopto Br 79,904 94  IIl\ovt®vio Pu 244

36  Kpumtod Kr 83,798 95  Apepikio Am 243

37  PouBidio Rb 85,468 96  Kiovpio Cm 247

38 Ztpodvrtio Sr 87,62 97  Mmepréhio Bk 247

39 Yrpwo Y 88,906 98  Kohupdpvio Cf 251

40  Zipxbvio Zr 91,224 99  Aivotaivio Es 252

41 Niwofro Nb 92,906 100  Péppio Fm 257

42 MoAvBdévio Mo 95,95 101 MevtedéPro Md 258

43 Teyvito Tc 97 102 NopméAio No 259

44  PouvBrjvio Ru 101,07 103  Awpévolo Lr 262

45  Podo Rh 102,91 104  Padeppodpvtio Rf 267

46  TaAA&dwo Pd 106,42 105 Nrooumvio Db 268

47 Apyvpog Ag 107,87 106 Smopykio Sg 269

48  Kédpio Cd 112,41 107 Mmndpo Bh 270

49  Tvdo In 114,82 108  Xdowo Hs 269

50 Koaooitepog Sn 118,71 109  Maitvéplo Mt 277

51  Avtipdvio Sb 121,76 110  Nrtappotavtio Ds 281

52  TeAloOplo Te 127,60 111 Pevrykévio Rg 282

53  Ihdo 1 126,90 112 Komepvikio Cn 285

54  Eévo Xe 131,29 113 Niodvio Nh 286

55 Kaiolo Cs 132,91 114  dAepofro Fl 290

56  Baplo Ba 137,33 115  Mooko6fio Mc 290

57  AavBa&vio La 138,91 116  APeppopro Lv 293

58  Anpntplo Ce 140,12 117 Tevéowo Ts 294

59  IIpacwodoipio Pr 140,91 118  Oyxavécolo Og 294

OL TUEC TOV OXETIKOV ATOULKOV paldv eivor atd tov meplodikd mivaka tng [IUPAC.






S XETIKEG ATOHLKEG PALEG (Ar) oToLYElWV

Ovopa YoppoAro A,
Alwto N 14
AvBpaxog C 12
Apyilio Al 27
Apyvpog Ag 108
AcBéotio Ca 40
Baplo Ba 137
Bpopto Br 80
Ocio S 32
Iodo I 127
Kého K 39
Kaoaoitepog Sn 119
Mayydavio Mn 55
Mayvnoto Mg 24
MoAvPdog Pb 207
Nértpro Na 23
Nucérro Ni 59
Otvyovo (@) 16
[Mupitio Si 28
>idnpog Fe 56
Ydpapyvpog Hg 201
Yd&poyodvo H 1
dOopLo F 19
Pwopopog P 31
Xohicog Cu 63,5
XAopLo Cl 35,5
Xpopo Cr 52

Yevdapyvpog Zn 65
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