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2VCLYIOKEC EVOOELC

e O1 opyovikéC €VOGEC €lval ovvatov  vo.  €YOouV
TEPLOGOTEPOVC ATTO EVaV OUTAOVC OEGLLOVG.
e Edv o1 ourhol kol amAol oecuol eivan evaAlacoouevol,

TOTE Ol EVAOCELS YapaKTNpilovior ¢ cLCLYINKEC Kot
EYOLV 1010ITEPA YOPOUKTNPLOTIKA.

* To TpOYIOKA TOV EVOGEDYV OVTOV OAANAOETIOPOVV

| H
=2 = = 2 H2C 'C_': (i, C 2
H
1.3-butadiene 1. 4-pentadiene

Coryugatod nonconjugated

To cvluyroko 1,3-Bovtadievio, Exel
OPIGUEVEC APKETA OLUPOPETIKES

1010tNTEG amd 1O Ur cvlvyloko 1,4-
TEVTAOLEVIO




XT1) UG UVTTAPYOVV TOAVAPLOUEGC
SLAPOPETIKEC CVVYIAKEC EVWOELS

['o Tapdostyua:

v Ol {POCTIKEG TOV AOVAOLOLWV,

v' 10 AVKOTLEVIO (KOKKIVT] YPOGTIKY VIOUATOS LLE
OLVTIKOLPKIVIKEC 1010TNTEC),

v' 01 oLCVYIOKEC EVOVES (aAKEVIOL + KETOVEG), Ol
OTOLEC ATOTEAOVV OOUIKES LOVAOEC GTULOVTUKDV
Blropoplmv OTmwc N TpoyecTEPOVT,

v KUKAIKG culuyloka poplo Onme to Beviomo.




To mpogpyOUEVO o TOL GTIYULOTO!
TOV KPOKOV caPpPav, £val To
aKkp1POTEPO UmOYOPIKO TOV KOGLLOV

KOIL TO PO TOL OPEIAETOL GE
TOPOVGLOL OPYOVIKOV EVOGEWMV LLE
EVOAALOCGOUEVOUC OTTAOVG Ko
OUTAOVC 0EGLOVG

\ \\\\\\\\\\\ x

Lycopene, a conjugated polyene

Progesterone, a conjugated enone Benzene,
a cyclic conjugated molecule




YtaBepotnTa cLLYLHKWVY SLEVIWV

* O KeVIPIKOC A0S 0EGUOC 6T GLLVYIOKA OLEVINL ETVOLL
UIKPOTEPOG OO OVTOV TOV UM GLLVYIOKOV

147 pm 153 pm
7 i
H2C=CH-2CH=CH> CHg—CH-LClis —CHg
1.3-Butadiene Butane

e To cvlvyrokd oévia eivon o otafepd amd Tow Un
ovlvylokd peE Bdomn tig BepuoTNnTEG LEPOYOVWOTG

AT,y drog (KJ/mol)

H,C —CHCH,CH CH, —126 + (—126) = —252 Expected
P ) — 253 Observed
LA-Pontadione 1 Difference
H,C=CHCH=CH, —126 - (—126) = —252 Expected
— 236 Observed
1,3-Butadiene - 16 Difference
CHg4 —126 + (—118) = —244 Expected
— 229 Observed
HyC—=—CHC=—CH; —186 Difference

2-Methyl-1,3-butadiene

O naroson - Brooks Cose

McMurry Organic Chemistry 6th edition Chapter
6 14 (c) 2003
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e YVupova pe ™ Bewpio TV

TOV KEVTPIKO 0EGUO TOV
1,3 Bovtadieviov, vITAPYEL
QVENUEVT] NAEKTPOVIOKT

LOPLIK®OV  TPOYOKOV, M
oTafEPOTNTA TOVS OQPEIAETOL
TNV OAANAETTIOpOCT UETOED
TOV TPOYLOKOV P 000 ITADV
oscu®mv. Avt  TPOKOAEL
LEPIKO  YOPAKTNPO  OTAOD MEpGCXAOKTIOOE ot Mehurty, OPFANIKH XIMELA,TEK 2016
OEGUOV  OVAUEGH  GTOVC

dvOpokeg 2 wou 3. 'Etot
aQLEAVETOL T oY0C  TOL
deopov C,-C,; xon to poplo

TUKVOTNTO, TOL OELYVEL
LEPTKO YOPAKTIPO OITAOV

14
ctabepomoreitat. oo d o H
\/
H/CQC/CQC/H H/C%?/C\CI4C\H
| |
H H H H
1,3-Boutadiévio 1,4-Mevtadiévio

(ouluyiako) (pn ouluyiako)




ANTIAPAZEI MPOXOHKH¢ XYZYT'TAKQN AIENIQN
Aapfavovrar Tpoidvra 1,2-tpochkng 0nmg T aAKEVIA OPOS
Kau Tpoiovta Ko 1,4 TpocOnkng

(.

Br H H

i T T W X e H
ot R ~ -
| | | 2N H H Hi
H H H H H
1.3-Butadiene 1.2-Adduct 1., 4-Adduct
At O °C: 71% 29%
At 40 °C: 15% 85%

John McMurry, OPTANIKH XHMEIA, TIEK 2016.
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To mpoiov 14- egivar
octo0epotepo, (mpoiov

Ocppoovvapikov €rEyyov),
opmg 1o 1,2- oynuartiCeTrm
TOYVTEPT, (mpoiov
KIVI|TIKOU EALYYOV).

O oynuotiopog tov 1,2-
guvoeltol o€ youniéeg T.

e vyniés T, evvoetton o

GYNUOTIGHOG TOV
ot100epoOTEPOV

Ocppodovvauika 1,4- yworl
70 12- owondatol otO

GVGTUTIK( TOV.

Eviépy=sia

20yKpron Tpoiovtov 1,4- kar 1,2-wtpocdnkng

John McMurry, OPTANIKH XHMEIA, IEK 2016.
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Br

HC=CHCH=CH
+ Her Br

o —A‘.“.‘ X "‘-‘— U—ruru
TIPOIOV 1,Z-TPOTTIKNKC BCH,CH=CHCH;

-~ 14 B
TIpOtOV 1,4-MpoGHNKNG)

Mpdodog e avtifpaon( ==
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[ToAvuepn olevimy

Ta ovlvywakad oEvia 0ivouy avTIoPACELS TOAVNEPLGUOV.

e H avtidopaon Eexva 1 amd po pila 0TS 6TOV TOAVNEPLGNO TOV
arfvieviov, 1 oo Evay 0SIvo KaTaAvT).

e O molvpgpropdg sivar ma 1,4-mpockn ™ avéavopevmg
aAValoag 6€ £va POVOREPES aVlVYIAKO OEVI0.

ot

In W/W cis-Polybutadiene

1,3-Butadiene
5 NN NN

trans-Polybutadiene
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PVOoIKO KAOVTGOVK
To K@oVTGOVK, Elvar £V PUGIKO TOAVUEPES TOV LGOTPEVIOV.
O1 01TA0l 0EGHOL TOV KAOVTGOVK £Y0VV Z GTEPEOYNNELC.

H yomanépka nov sivar 10 E wouapég TOV (QPULOLKOV
KOOVTGOVK givan EMioNg QUOIKO Tpoiov. Eival o okinpn ko
svﬂpowc‘n] TOV KOOVTGOVK KUl BPLOKEL YP1CEIS OEVTEPEVOVGUS
CNUUCLOG.

5 — —
In [\/ D> /\)\/\/ Natural rubber (2)
Isoprene
(2-methyl-1,3-butadiene) —y

™ ™

Gutta-percha (E)

Q © 2007 Thomson Higher Education
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DocHOTOGKOTLO,

Eival 1 pedétn tov TPpOmTOV arinAemiopaocns TGS
NAEKTPORAYVITIKNG UKTIVOPOALAS HE TV VAN).

HAexktpopoyvntiko @dopa

TMHMA AKTINOBOAIAX MHKOX, KYMATOX

200 - 400 nm

Eﬁi mtéivﬂio 0,8-2,5 umﬁwoo —4000cm™")

Antw YrEépuvOpo 15-200 pm(400 - 10 cm™)

Padioouyvotnteg 100 - 10000 m

o y
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Ynrapyovv owaQopol TUTTOL
(PUCNATOCKOTIKOV TEYVIKOV,
opeg n pacwy ap oty omoia™ T
otnpilovran 0keg siva, 1
akTwvofoinon tov dsiypatog pe
dsopn CUYKEKPIREIG
NAEKTPORAYVITIKIG aKTivofoAriag
KOl 1| TAPATHPNGY TS ENiOpacNg

o¢ auTo £VOg TETO0V
gpediopatroc. H mapamipnon
auT), smTPENEaL GTOVG

EMOTINOVEC V@&  GTOKTIGOLV |
mAnpogopicc oyxeTicd pe v Sopuy M N o

” ¥ http://www.rsc.org
KAl TS 1010TNTES TG VANG.

/




P Mrcog Koporog A, kadsitar
N ATOGTAGT] AVALECO GE
OLO OLOOOYIKA LUEYIGTA

[TAdTOC eival
TO VYOG TOV
KOUOLTOC
LETPOVUEVO
oo TO
KEVTIPO

WS e P YnépuBpn aktivoBoAia
(v=7.50x 1014571 (v=3,75%x 1014571

e H nAextpopayvnrtcn axtivofoiria, £xel O1TTH) GUUTEPLPOPA.

e [Tapovowaler dAlote 1010TNTEG cOUATIOOD, (POTOVIO) KoL GAAOTE
TOPOVOLALEL CLUTEPLPOPA EVEPYELAKOD KOUATOG.

o Xapaxtmmpiletal 6mmg O A TO KOPATO 0md TO PKOS KuuaTog A, (Nm)
™m ovyvomta v (s 1 Hz, é6mov 1 Hz = 1s?), to mhdtog A, (m).

(- y
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e Otav éva ocouo oamoppo@d okTvoPBoAia, omoxtd TpOcHeTn
evépyela, 1 omola pe Kamolo tpomo Ba mpEmel va, kataveun0et
G€ OAOKANPO TO LOPIO.

* XNV MEPIMTMGT TOV OmoppoPdTal vIEPLOPN aKTIvOPoAia 1
TPpOGHETN €VvEPYELD, TTPOKUAEL EVTOVOTEPN €KTAGT 1M KALWYM
OEGLAOV TOV LOPiov.

e H amoppoépnon o10 vaspiddec Kol oT0 OpaTd, TPOKOAEL
LETATTOGELS NAEKTPOVIOV GOEVOLC.

* ALOQOPETIKEG  oLYVOTNTEC OKTIVOPoAaC emmpedlovv e
OLPOPETIKOVG  TPOTOVS T UOpLL  OAEC OumG  Otvouv
TANPOPOPIEC YL TN OOUT TOL HOPiov OTAV TO EAGUOTE TOVC
EPUNVEVLTOVV.

AvAAOYOl LE TNV TTEPLOYT TOV NAEKTPOUOYVITIKOD QAGLOTOS TTOV
YPNOULOTOLEITOL, 1) PAGLOTOGKOTIO OLOKPIVETAL GE OLUPOPA E10M

onwc: Pacuatookormio palag, pacpatockonio NMR,
vaopotookontio EPR, poocuatookonio UV-VIS
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H oeoacuatopetpia palov, n @aocpotookomio vrepLOpov Kot 1
(POGULOTOGKOTIO TUPNVIKOD LOYVNTIKOD GUVIOVIGUOV, EIVOL TEYVIKEC
TPOGOLOPIGLOV TNG OOUNC OV UTOPOVV VO EPOPUOGTOVV GE OAM. TO!
OPYOVIKA LOPLOL KO Y PNGLULOTOIOVVTOL EVPEMC,.

e H @acpatookomnio vaepimdovg (UV, ultraviolet) Bpioker epapuoyn

pé\/n as ol MoK GDNGTNINTO

GacpotocKomio palmv

e Mopraxo péyebog kot Loplakdg TOTOG

o AELTOVPYIKEC OUAOEC

dacuatoockomia IR

Gacuatookonio NMR

e 2VVOEGUOAOYIO aVOPAK®V-VOPOYOV®V

Gacuatoockonio UV

@ e ®vomn Tov GLLVLYLHKOV T NAEKTPOVIOKOD GUGTHLUATOG

.




H neproyn and 2x10°" m
g¢n¢ 4x107 m (200 émg
400 nm), ovrtioTOLXEl
oTNV TEPLOYN TOV
VTTEPIDOOVC

L2107 L=
=200 m =400 nm
i=hy 0 em! iz 25X 10
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e Or ovlVYlOKEC  EVOGELC
LTOPOVY VO, QmopPOPOLY TO
POWC oIV WEPLOYN  TOVL
VITEPLOOOVC.

° Tu NAEKTPOVIOL oTO
VYNAOTEPO KOATEWMNUUEVO Y,
noptoakd tpoyrokd (HOMO)
VEICTAVTOL UETOMTOGY GTO
YOUNAOTEPO UN KOTEWUUEVO
Vs LOPLOKO TPOYLOKO
(LUMO).

o

Energy

Four p atomic
orbitals

hy

| P ———
\WV irradiation)

4, HOMO

Excited-state
electronic
configuration

Ground-state
electronic
configuration

Aleyepon oto 1,3-Boutadiévio

—c by LUNO A n

. l

J
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e Otav £&va @oTOVIO TPOOTEGEL GE £vol LOPLO Kol armoppoPpnOEt,
T0 MAEKTPOVIO. OTO VLYNAOTEPO KOTEAMUUEVO  LOPLOKO
tpoyokd (HOMO) veioctavtolr HETATT®ON 0TO YOUNAOTEPO
U1 KOTENUUEVO LOPLUKO TPOYLOKO.

e H egvepyeiokn otopopd petacd tmv 000 £ivar To KEVO LOVNG.

* H evépyela tov pmwtoviov mpémel vo roupwcCal oucplﬁcog LE TO
KEVO COVNG Y10, va, otoppopnOel

Excited state
A
" T A A
QAU .. _ b
2 N | \\\\ /| (Wiradiation)
w N ff
Band gap Four p atomic S \\_W'L by HOMO + .
orbitals \\
Iy ]
Ground state |

Ground-state Excited-state
electronic electronic
configuration configuration

Aeyepon oto 1,3-Boutadievio
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e [ va AneBetl kot va kataypa@el @AGLo VITEPLOOOVS, o TpEMEL

10 Ogtypa vo extebel oe aktivoPoiia UV g omolog 10 pnkog
Kopotog vo petafarietor cvveyws. Otav 10 UNKOC KOUOTOG
QVTIOTOLYEL GTO EVEPYEIOKO EMIMEOO TOV QmalTEITOL Y100 TN
O1EyePoN €VOC mMAekTtpoviov kou T uUeTAPOon TOL GE Eva
VYNAOTEPO EMITEDO, ATOPPOPATUL EVEPYELA.

H oamoppdéenon avt aviyveveTol
LETAPOAN] QmOPPOPNTIKOTNTOC A, GE GLVAPTNON UE TO UNKOC
kopotog. A=logl /1 Onov I,: Evtaon npocrintovsag axtivoforag ko I:

1,0

0,8

0,6

0.4

0,2

ATOpROPNTIKOTATA =

O

200

‘Evtaon eepyduevng axtivooiiog

Amax — 217 nm

KOl KOTOUYPAPETOL (G

o

John McMurry, OPTANIKH XHMEIA, NEK 201

I I I I |
220 240 260 280 300
Mnkog kopartog (nm)

I I I I
320 340 360 380 400
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Name Structure Amay (nm)

2-Methyl-1,3-butadiene (IIH3 220
HyC=C~—CH=CH,

1.3-Cyclohexadiene 256

1,3,5-Hexatriene H;C=CH—CH=CH—CH==CH; 258

1,3,5,7-0Octaletraene H;C=CH—CH=CH—CH==CH—CH==CH; 290

3-Buten-Z-one ﬁ 219
Hzc=CH‘-C—'CH3

Benzene 203

John McMurry, OPTANIKH XHMEIA, IIEK 2016.




dDaocporockomia OpaTov

"EYpoONES 0pYOVIKES EVOGELS

e To EKTETOUEVA

] oLVYLOKO GUGTHUOTO

aTOPPOPOVY oty
0P TN TEPLOYT).

- B-xapotévio, 11 dumAovg
0ecLOVG 6€ ovlvyia Kot
Amax = 455 nm

- ATOppOoP®OVTOL TO UNKN
kopatog amd  400-500
nm (kKvavo).

e 'Etor  PAémovue o
KITPIVO-TOPTOKAAL

B-Carotene an()xp )] Gn .

@ John McMurry, OPTANIKH XHMEIA, ITIEK 2016. /

0.8
0.7 4
0.6
0.5 +

0.4 -

Absorbance

0.3

0.2 +

0.1

1] ] 1 I ] 1 1
200 300 400 500 600
Wavelength {(nm)

AN I~ R NN IR I IR T N




2ouxvotnta (v) og Hz

John McMurry, OPTANIKH XHMEIA, TEK 2016.

1010

YnépuBpo Mikpokouata

Padlokbpata <7

1020 1018 1016 1014 1012
| [ | | | |
| Axtivegy AxTivec X
| | | | |
10712 10710 L 076 1074

MrKo¢ KOpatoc (4) oe m

380 nm

38x10 7" m

600 nm 700 nm

1072

780 nm
78%x10 " m

PLOYT] TOL OPOTOV, OLPOPA LUIKPO LOVO T
KOVTO GTO UEGO TOV PAGLOTOS KOl TTLO

CUYKEKPLUEVA LETOED VTTEPLOOOVC KO
VTEPLOPOV.

MrKo¢ KUpatoc (4) og m

\




Harelengh )

/\ ﬂﬁV\
Dispersion o Violet: 400-420mm

White Arge \/ \/ \/ o Indigo: 420-440m
Light
v Blue; 440-4%0m
ge‘l’og o Visble Spectrun o Greem: 490- 570
g{u:f" Tequengy Frequentv - 510- 589
i : oOane 98- 620 nm
W Red 0-T0m
400 W w0 0 6

Watelength i nanometers

https://www2.chemistry.msu.edu/faculty/reusch/ virttxtjml/spectrpy/uv-vis/spectrum.htm
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White Light

e H gm@aveio €vOg OVTIKELPEVOL \ ——
AVTAVOKAG OpIoHéva Y PAONATO \
KOl aTOPPOPA oo TO
arro. Epgic avrinoppavopaocte
novo TO, YPOUOTO, OV

OVTOVOKAOVTOL.

Red Color Reflected
Other Colors Absorbed

e M ovcio mov aviihopPovouacte
MOC UTAE OVTOVOKAL QMG GTO UTAE

Red Surface

gupog (430 - 480 nm) tov opato? i

QAGLOTOC KOl OmoppoPd em¢ (To
0OTo10 GUUTANPOVEL 10
OVOKAMUEVO), OTNV  TOPTOKOAL
mepoyn (590 - 630 nm) Tov
0pOTOD PAGLATOC.




e

‘Eva avtikeipevo eppaviCetal Aeuko Otav avtavokAd oA To
UK KOUOTOG, KOl QOIVETOL LOOpo, OTAV omtoppo@d OAd T
UNK™MN KOUOTOC,.

™~

(-

All light absorbed by
black surface is
transformed to heat,

Absorbs All

\ Not all light
\ absorbed =
I\ less extra
A4 Al light \ Heat.
y reflected = )
no extra %
heat, '

White surface

Reflects Red Reflects All

http://ahci.wikispaces.com/eye-tracking
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To Avkomévio amoppopd 10 opatd Gm¢ e Amax = 470 nm mov
QVTIOTOLEL OTNV UTAE — TPACIVN] TEPLOYN TOV OPATOV QAGLOTOC.
Eme1on Opme 0ev amoppo@d @mc 6TV KOKKIVI] TEPLOYN EUPAVICETOL
\Yot EXEL KOKKIVO YPOLLO.

A A Vo Ve Ve e Y a7 T N N

Lycopene—11 conjugated n bonds

Lycopene absorbs this part of the visible region.
| |

400 500 | 600 700 800

visible regio |
L

This part of the spectrum is not absorbed.
Lycopene appears red.

(-
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X1 UK OO KO YPDLLOL

e O Witt to 1986 e&éppaoce tnv dmoyn OTL TO YPOUO GUVOEETAL LIE
TNV TOPOVGIo. G€ &va UOPLO OKOPEGTMV OAAE KOl KOPEGLEVOV
OUAOWV TIC OTOLEC OVOUOCE OVTIOTOLYN YPOUOPOPEC Ko
AVEOYPOLLEC.

o Xpouoopa opdoo ivor EKEVO TO TUNUO TOL LOPIiOL TTOL Elval
vevbuvo Yo MV amoppOPNoN Oamd TO HOPLO OTNV TEPLOYN
VITEPLOOOVS/0PaTOV. Amotereiton omd GvoTNUATO  GLLLYDOV
OUTAMV OEGUMV.

e Kdmoleg Kowéc ypmUOPOPEC OUAOEC OTIC OPYOVIKEC EVIOCELG

etvai ot
-C=C-(Oudoda Bvvreviov), -C=0 (oudda kappfovovriov), -C=S
(Oc1okapBovoropdoan), -NO,(vitpoopdda,), -N=0

(vitpodoopdda), -N=N-(almwondodec) kot n —C=NH(1puvoudda)

@ y
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* AVCOYPOUOC OLAO0 KOAEITOWL T KOPECUEVT] TOAIKN
AELTOVPYIKT] OUAOW LE LOVIPEC CEVYOC NMAEKTPOVI®V T
omoiae 61NV meEPinTmon mov PpiokeTol 6€ cLLVYLNKN
0éon e oyfon Ue KATOWL YPOUOPOPO  AVLEAVEL TNV
EVTOOT TNG amoppoenNonNc 1M Kol HETATOTICEL TO
LEYIOTO TNC OAmoOpPpOPNGCNG GE UEYOAVTEPO UNKN
KOLLOLTOC.

e Kowvéc avéoypmues opdoec etvan ot

-OH, (oupdda tov wvopocvAiiov), -COOH(ouddo
KapPoEvuiiov), -SO;H(covApoudda), -NH?2
(mpototaync autvoudda), -NH- (desvtepotaync
autvoudda), -C(O)NH2 (audoudda) kot TEAOG TO!
aAoyova

(- y




https://www.jove.com/science-education/11225/uv-vis-spectroscopy-of-dyes
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H ynuwm ooun xabopiCer to xevo Covne. Emouévog, ta
Hopla To KaBEVA £Y0VV LOVAOTKA GAGLOTO ATTOPPOPNGTC.

Chlorophyll a

5

Chlorophyll b

1 1
T T
400 nm 500 nm

600 nm

@ https://www.jove.com/science-education/10204/ultraviolet-visible-uv-vis-

spectroscopy /




DocHATOPOTONETPO
Ynreprmwoovs - Opatov
LETPOVYV

%
! ALOTEPATOTNTO
AToppopnon A deiyparoc
0

Absorbance (Abs) Yo T

Mze Baon avtd pmwopovus
VO KAVOVUE TOGOTIKI KOl
TOLOTIKI] OVAAVGT] TOV
OELYUOTOS OGS




Absorhance — Concentration

0.35 1 " S
03 1 "
025 1 »
g 021
H .
£ 0151
g i
2
< o1
*
0.05 1
.
0 T
0 5 10 15 2

[Tocotikd [Tolotiko
TPOGSLOPLOUO TPOCGSLOPLOUO

absorbance

wavelength

https://www.jove.com/science-education/10204/ultraviolet-visible-uv-vis-
spectroscopy

Eivay ovvatov va ypnownorom0et ya:

Absorbance spectrum

\

J




Noéuoc¢ twov Lambert - Beer

Zvu(pc)va e To vopo tov Beer,

OTAY 1 HOVOYPOUOTIKI
oKkTivoforio  OwEpyeTOl OO
olaAvpe OV TEPLEYEL OVOL ~
MOV OTOPPOPI, 1M OYVS TNG s
axTivofoiiag, EMITTOVETOL |
TPOOOEVTIKG KOTA UNKOS TNG
olaopop|g, AOY®
omoppoq)ncmg ™me amo TNV
ovoio . H peimon ¢ woyvog o
™m¢ aKﬂvoﬁohag, sCoptaTon
OTO TN OGUYKEVIPOON TNG .,
0VGLUS TOV UTOPPOPT KUl O.TT0
TNV 0TOCTOGY OV OlUVVEL 1)
oéoun HEGH 6TO OLAAVNA.

Beer's Law

A-¢(C

Vava Ve \/\>

VNN NN\

https://www.jove.com/science-education/10204/ultraviolet-visible-uv-vis-
k spectroscopy

/
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https://www.jove.com/science-education/10204/ultraviolet-visible-uv-vis-

spectroscopy width=1cm Beer,s LaW
Beerjg Law [ | A= EZC
g NN NANNANAS
N> & |
- P s
M " e i e ﬁ
AR AL W e NSNS

| tTo punkog tov deiyuortog (mdyoc
KoyeAdac o€ CmM), Kot C 1
CUYKEVTIP®GON NG OLOALUEVNG
ovciag (oe mole/l)

OOV € EIVOL 1] LOPLOKT
amoppoenon (onA. H
amoppoOPnon mov Oa lye

‘8160»1) o 1M g ovciog)
A, /




= loglo/l = -logT = alc,

ATOppoeNTIKOTNTO
CmeII/L

» A H amoppopnon

» lo: H évraon ¢ mpocnintovcas aktivofoiiag

»1: H évraon ¢ &Cepyopnevns axktivofoiias,
RETA T1] 01000 GTTO TO dLAAVNAL.

»T: H owumepatotnte mov eKQPAleTOL €L TOW
exato %T.

»1: To pikog TG dLaOPOUNS TOV OLAVVETUL GTO
51(13\.1)[1(1, (ava@épeTar Kor cav E0QOTEPIKO
A0S KOWYEALOUG).




DOVTTOVEGELC EQUPUOYNC TOT

vopov Twv Lambert - Beer

» O ROVOS  pNYEVicpos  adAniemiopacns ™G
NAEKTPOPAYVITIKYG aKTIvOPoAlag Kar TG OLEAVREVNG
ovaiag, Etvar 1 aroppoenon).

» H mpoornintovca aktivofoiria, eivar povoypoURATIKY).
» H aroppoéonon, yivetal a& oporopopens owatopins éyxo

NaAvpaToc.
> o copotiow moOV GROPPOPOVY, OPOVY GVECUPTNTU
NETOCY TOVG KOl UGYETC NE TOV UPIONO KOl TO EL00G

. 4 nJ—— y - Y o r P
TOVC. KTOGL OKONY KOU GTNV TWEPIATOGY, UIYNUETOS
DLGLOV, O VONOGS TOV BEer 1GYVEL NE TN popoen) :

A, =A; +A, +........+A =gbc, +¢&bc, +gbc,
» Ta owedvparta dev eivar mokva € < 0,01 F

(-
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IIpocoropiopnog cuyKEVTPpOONS epapuolovrag To vopo Tov Beer

A=-cC

Eav glvan
YVOGTI
N TN € oo T

Bipiroypaoia

A-=g¢C

o

Edv KoTtaoKeLooTEL 1] YPOPIKT TOPAGTAGT)
ATOPPOPN G GLVUPTIOEL XVYKEVTPOOTNS
ne Paon TiIc TWES amoppoenons S
apoTVTOV, (Yyvootig C) owwlvpdtov Kot
TIS AVTLIOTOLYES GUYKEVTPMGELS TOVG,

Absorbance

Pannantratian (LA
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BALIKH OPTANOAOI'TA PAXMATOPQTOMETPOY




Mmopovue va TAPOVUE TLUN
OTOPPOPONG 1 PUGHAL ATOPPOPTONG

a)szllwww.iove.com/science-education/11225/uv-vis-spectroscopv-of-dves

. /
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Deuterium lamp

200 nm

400 nm

Tungsten filament lamp

600 nm 800 nm

Ta TEPLGCOTEPNL
pacuatopoToneTpo.  UV-
Vis ypnoipomoovv  uia
Avyvioe ogvutepiov Yoo TNV
wepoyn UV, 1 omoia
mopdyel oo amd 170-375
nm kot wo  Aduno
TUPAKTOONC  PoAppapiov
Y10 TNV OPOLTH TEPLOYN

https://www.jove.com/science-education/10204/ultraviolet-visible-uv-vis-

spectroscopy




Aedouévou 0TL 1 Ty EOTOC
etval covnlmg wo Aaumo e
gopelol KAMpoKo — UNKouvg
KOUOTOC, GULYKEKPIUEVO
LUNKOC KOUOTOC
ATopPPOPNoNC EMAEYETAL
YPNGILOTOLDVTUG elte
OTLTIKQ QilTpol elTe
LOVOYPOUATOPO.

https://www.jove.com/science-education/10204/ultraviolet-visible-uv-vis-
spectroscopy

o




Separates wavelengths

O LOVOYPOUATDPOLC
otaympilel To UNKN KOUOTOC
TOV QMOTOC KOl GTN CLVEYELN
aQUTO  TEPVOLV OO Ul
GYIOUN €000V Omov
emA&yetoar 10 €mBounto
UNKOC KOUOTOG TOL PMTOC.

https://www.jove.com/science-education/10204/ultraviolet-visible-uv-vis-

spectroscopy /
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O povoypoUATOPOS UTOPEL Vv
COPMOOEL TOAAA UNKT KOUOTOC
MOoTE TEMKA vo TopEyel £va
OAOKANPO PACLA, OTTOPPOPTCTC.
Avtd  koblotd TV TEYVIKN
YPNOIUN YL  TOV  TOGOTIKO
TPOGOLOPIGUO Kol TOV
TPOCGOIOPIGUO  €VOC  ELPEOC
QAGLLOTOC LOPIMV.

https://www.jove.com/science-education/10204/ultraviolet-visible-uv-vis-
spectroscopy
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APONOTIKES EVOGELS

e O 6poc apOUATIKOC, YPNOLUOTOLEITOL Y10 IGTOPIKOVS AOYOLS Kol
AVUQPEPETAL OTN YOPOUKTNPLOTIKY] OGUT TOV TPOTOV EVOGEMV Ol
omoieg peretnOnkay.

o XNUEPA O OPOC Oev OYETICETOL UE TNV OGUN TOL £YOLV Ol
APOUATIKEG EVOGEIC, OAAA UE TNV WWITEPT] OOUN KOl TIG

YOPUKTNPLOTIKES 1010TNTEG TOVE TOV TIC OLLPOPOTOLOVV OO TIC
ATTO TO. KEPAGLO TA

POOGKIVA KoL TO

DOTIKES EVAOCELC.

Amooctayna

MOavOpakomesag A7o T0

Baioapo
TOV OEVTPOV
ToXrov

Benzene Benzaldehyde Toluene

® 2007 Thomson Higher Education
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BevCiolo

* 'Evag gpyaotnpuokog owAVTNG mov T{PEREL
AP CLUOTOLEITAUL NE PEYAAN TPOGOY).

Meta oo mapoteTopEvn €k0eon 670
BevioA10, TPOKOAELITOL GUPPIKVAOOCT
TOV HVEAOD TOV 06TAOV KOl AEVKOTTEVIQ,
oniaon peloon aprdpov

AEVKOKVLTTAPOV.

va.
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H apopatikotTte 0ev TePlopileTal pOvo 6ToVG
VOPOYOVAVOPAKES
e Me oavtikotaotoon €vOoc  aTOUOL  VOPOYOVOL  TOVL
BevCoAlov pE ML AEITOVPYIK] OUAOQ, TPOKVITTOLV
APOUATIKEC EVOCELS AAL®V OLOAOY®V GELPMOV.
OH o _H © OH
NH-

Bevloiko o&v

D awvoin Avinivn Beviardetion | Apopatis

APpOROTIKNY APpOROTIKN
OAKOOA opivn

Apopotikn B kappoEviako
ardcidn )
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O apOPATIKES EVOOELS ElVaL OLXOEOOUEVES GTT) QUG

John McMurry, Opyavixij Xnusia I1.E.K.

CHO

Bavihivn BevlaASeldn avBokuavives

COOH 0 COOH OH
" " oH)
i OCOCH, C< (H4C)5C C(Criys

CH—CHNHCH @ NH
wa 3 a7
OH O// \\O CHy
SRpeTAY OKETUNOOGMKUAKG 0BG Caxapivn  BevZoiké o€y BHT

20VTNPNTIKO

TPOPIU®V
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g O amiol CPONATIKOL vopoyovavlpaxkes
TPOEPYOVTAL A0 TO KaApPoUVo Kal TO TETPELANO

o Kappouvo: piyno amoTteAOVUEVO KUPLOS OO0 EKTETUUEVES
OAVOL0ES OUKTUVMM®V mov powalovv pe to Peviomo. Mg 1
0épnavon tov otovg 1000 °C, amovoio afpa, TPOKVTTEL piypa
EVOGEOV, (MOOVOPUKOTIG60) KOl HE KAUGUHOTIKY Om00TOSCN
Aaupavetar TAN00S GPOUATIKOV EVOGEMV.

o [leTtpéhoro: KUPLO OTOTEAEITOL OTO OAKOVIO KOU OO0 ALYES
OPOUUTIKES. cHy s
I
Kiroo
/4 X = =
D6p Oyovavep (X’Kgg BevioAio ToAoudAio =0 lvéoho
(o.l. 80°C) (6.l.111°C) {o.0.: ortho, 144°C- (0.l. 182°C)

Tn g meta, 139°C- para, 138°C)

MOBavOpaxdTIGoog

John McMurry, Opyavikij Xnueio I1.E.K.

N
s SR 'y e N N = :
™ ¢ \)I 4 \> ] [ ]
N = —— — N = = NS =
NagBaiévio AMpavorio AvBpaxévio QaivavBpévio

(o.1. 80°C) (0x.71°C) (or. 216°C) (o.x. 101°C)

(- y




Ovopotoroylo apOUITIKOV EVOGEWDY

e Ovondlovtolr GUGTNUOTIKE OCUUPMOVE HE TOVS KOVOVES KOTd
IUPAC, 0pomg £yovv emKpaTioEl 0l EPTEIPIKES TOVS OVOUUGIES.
ILy. T0 VOPOEVPEVIOALO EMKPATNGE (OS PULVOAT).

e Ta povovmokotTeoTNUEVE TOPAYOYR TOV PeEvCOAlov ovoualovTol
CUGTINUOTIKGO OmT®MS ot GAAor vopoyovavOpakes, poll pe To
eniBepa —peviomo.

Br N02 CH2CH2CH3

Bromobenzene Nitrobenzene Propylbenzene

® 2007 Thomson Higher Education
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KO0wWEC 0VOpAOIES APOUATIKOV EVOGEQV

John McMurry, Opyavikij Xnueio I1.E. K.

Ao Ovonuoia Aopn Ovonaoia
CH; TolovoAo CHO Beviahdeion
O/ (6.L. 111°C) O/ (6.L. 178°C)
QavoAn CO3H Bev{oiko o&v

O/ (1. 43°C) O/ (6.7. 122°C)
H, Aviiivn CHs ortho-EvAOAL0

O/ (6.0 184°C) @: (6.£.144°C)

CHy
o) AxeToQavovy H YTupévio
| (61. 21°C) I:| y (c.C. 145°C)
O/ X[

UC“




ALKVAOVTOKOTEGTNUEVA PEViOALO

e Ta alkvrovmokateoTnUEVA PEVEOMA, ovopdlovTol Kol apEvia.
> Opada —CH:: parvoho, (® 1 Ph).
> 0Opaoa C;HCH,-: Bevioikn 1 pevioo.
>0Otav 0  olkviovmokotooTdTne £t puéypr 6 Co
gAKVAOVTTOKOTESTNUEVO PEViOAL0.

>0tav 0 aAKLVAOVTOKOTOSTATNS £YEl mEPLocoTEPOVS 0o 6 C:
PULYUAOVTOKATEGTIUEVO AAKAVLO.

1CH3

CHCH,CH,CH,CH,CH3 CHy—%-
@Ji ©/ i 84 °8 "8 "2 ©/
A phenyl group 2-Phenylheptane A benzyl group

@ 2007 Thomson Higher Education
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AWTOKOTEGCTNUEVA PEVCOMO,

Ortho «— Ortho
Meta —— -— Meta
Para
O

Cl H1C : CH : y)
1 3L 1 3 3 1 Y
2 4

Cl Cl

ortho-Dichlorobenzene meta-Dimethylbenzene para-Chlorobenzaldehyde
1,2 disubstituted (meta-xylene) 1,4 disubstituted

1,3 disubstituted

® 2007 Thomson Higher Education




a Ovopocio PEVCOAK®OV 00KTUALOV LE TEPLGGOTEPOD
07T0 0V0 VTTOKUTUGTOTES

S

o AptOueitor n 0éon TOV VTOKOTAGTATY], £TCL MGTE VA
TPOKLYOULV Ol KUTO TO OUVOTO HIKPOTEPOL apLOpotl.

°* 2XTITNV OVONOGLO 1 OVOEQOPA TMOV VTOKUTUCTUTOV,
YIVETAL AAQOPNTIKG.

OH
3
Br_4 CHs CHg
2
1
CH; HiC72
4-Bromo-1,2-dimethylbenzene  2,5-Dimethylphenol 2,4.6-Trinitrotoluene (TNT)

© 2007 Thomson Higher Education
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Aopég auvtoviapnov tov fevioAdiov

H 8
H H 8 E
H H H H

) g H

H
H H

—

H John McMurry, OPTANIKH XHMEIA, TEK 2016.
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2rafepotnta Tov fevioiiov A

e Iapovorwalel acuv)Oatn otadepotnTa, 1 0OTOLA NTOPEL VO PAVEL
NE GUYKPLET] TOV O0EPROTINTOV VIPOYOVAOGS YL TO KUKAOEEEVLO,
70 1,3-kvKloelaorévio kar To Beviorro.

John McMurry, Opyavikij Xnueia ILE.K. BEVZOAIO @ _________ AN TITEASEE SE T AR

150 kJ/mol
(Srawopa)

1,3-KukAoe&adiévio © VeSS

—356 kJ/mol
(avapevopuevn)

KukAo&e&évio O ———— —230 kJ/mol —206 kJ/mol
(mpaypatikn)

KukAoe&avio O —————————— Y ——— Y JL -

To Bevioio eivan katd 150 KI/mol ctabepdtepo amd o1

OVOLEVETOL Y10 VTTODETIKO «KLUKAOECATPLEVIO»




4l H o.cvovi0ietn oour tov feviortov

e Dkov ov deopoi avlpaxa-avipaxe oto Pevioiro, £ouvv To (w0
umjkog, (1,39 A), mov sivan svérapsco petalt auydv amhdv
deapdv C-C, (1,54 A) ko apurydv durhav deopev C=C, (1,34 A).

o ‘Eyxar dop) emimedn koxkiaxi) (ov avOpakeg Ko Ta vopoyova gival
6TO 1010 EMITEDO) pe opa Kavovikov eCaymvov. Oleg o yovieg
TV deop@v C-C-C sivan 120 °

e Eivin  ovlvnaxé pdépro, onAadY| amoteisitar  amod
EVOALUGGONEVOVS ATTAOVS KA NTTAOVS OEGROVG.

* H dop Tov TEPLYpa@ETaL 00 SOPES GUVTOVIGROV.

mnMémovrog Bacwki Opyaviky Xnucia

Exdoceis Zrapoving

John McMurry, Opyavixiy Xnucio ILE.K.

| |
H\C4\C]\C/H H\ /CQC/H
Ié7 I «—> | |
/C§ /C\ /C\ éc\




4l H o.cvovi0ietn oour tov feviortov

)

e To, tpio omé 7o SP? vPpOka Tpoywoka Tov «a0s C,
YPNOLUOTOLOVVTUL GTO GYNUOTIGUO TPLOV G OEGUMOV UE TOVS OVO
YELTOVIKOVS AVOPUKES Kol TO VOPOYOVO.

e Ola ta aropo C £xovv vhprovoud sp2.

e Kafe C &yer éva €hev0epo TpoyLako 2p,, KGOETO 670 £MITEOO TOV
e€apgrog O0OKTUVAIOV, TOV mePEyEL éva miekTpovwo. To 2p,
OTOULKO TPOYLOKO TOV KGOe C pumopel va emkoriv@0el Tavtoypova
HE TO 2P, OTOUIKA TPOYLUKA TOV OVO YEITOVIKOV atopov C.

e 'Etol oynuoatileton £vog EKTETONEVOS T OEGUOS, TOV TEPLEYEL O
nkak‘cpovw AvTa givol YvOOTA ¢ 67T NAEKTPOVIQ.

Ioakeip Zanmémoviog Bacwkn Opyavikny Xnueia ‘
Exdooeic Zrapoving

‘ l ﬁksxrpovmé

'-Ba\'Colllcég
Hi | OUKTVOAI0G

e John McMurry, Opyavikij Xupusia ILE.K. J =




ApopnotikoTnto Kol Kavovos tov Huckel

e o va cival apoOROTIKO éva popro 0a mpEmeEL vo IKOVOTOLEL TO,
€ENG KPLTNPLo P OUOTIKOTNTOC!
1. No sivan KOKMKO Kot ovluyloKo, (0mAovg Kot OuTAovg
0EGNOVG EVUALAL).

2. Na vmakover otov kavova tTov Hiickel. 2oppmva pe avtov
TovV Kovove 0a mpémer va £yl (4v + 2) T niekTpovia, v =

0.1,2,3... Ka0s 7w deopoc, mepéysl 6vo
Benzene . : o
NAeKTPOVIL, apa TO PeviOAro £xer
Three double bonds; 3X2= 6 m nieKkTpoOVIQ
six 7 electrons X

8007 T g € s

To va@Oarivio, &xer 5X2=10 &t
NAEKTPOVIQ
4x2 + 2 = 10 @ nhekTpovia
- -~

(- y




Evooeic pe 4v © NAEKTPOVIN OV EIVOL OPOUUTIKES

AVTIOPOUOTIKES

e Enineoa ocvlvywoka popwa pe 4v nrektpovie (4, 8, 12,
16,....) 0gv €ival SOvvaTov va givol apORUTIKG OKOUN KL OV
ELVOL KUKALKG KOl QUIVOUEVIKG 6V VYLOKA.

e To emimeoo ovlvywokd popwe pe 4v T MAEKTPOVIQ
OVORGCOVTUL OVTWIPOUUTIKGE, O10TL 0 UTEVTOMIGUOS TOV T
NAEKTPOVIMV TOVS 00N YEL GE AVENOT TGS EVEPYELAS TOVG.

e To kukKAoPovTaoIEVIO YO TOPAOELYHO TOGO OPUGTIKO TOV
OLUEPICETUL UE TOV EGVLTO TOV.

-
———
—_
— —_—
p—

| ‘ -78 °C ,
Diels-Alder

(- y

——
—_—
— —
—-— -




ITOAVKUKAIKES OPOUATIKES EVIOGELS

* O1 GpOUIUTIKES EVAOGELS UTOPOVV VO £YOVV OUKTVLALOVS
GUUTVKVOUEVOVG.

* To va@Oarivio, To avOpakivio, to 1, 2-Beviomupéivio, civan
YVOOTES TOAMKVKAIKES apOROTIKES evocels. H televtala
Elvol moe 00 TS KOPKIVOYOVES OVGIES 7OV  €YOVV
aTOROVMOEL 07TO TOV KATVO TOV TOLYAPOV.

Naphthalene Anthracene Benzola]pyrene Coronene
® 2007 Thomson Higher Education
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NagpBoaAivio

e Tpoyrakd tTov vapOairviov. @aivetor 0T T 10 niektpovia «t
ELVUL TP OGS UTEVTOTIGUEVE GTOVS 0VO OUKTUALOVS

Naphthalene

© 2007 Thomson Hiaher Education

Naphthalene

e © 2007 Thomson Higher Education




[ToAvkvkAikol apmpotikol vopoyovavopakes PAH

e O1 mOALKVKAIKOL apmuatikol vopoyovavOpakes, PAH,
oynuatiCovtar  amd TNV OTEAN]  Kowon  GAA®V
VOpOYoVaVOpPAK®V.

e To PevCo(a)mupévio, etvar Evac TOAD KOAG UEAETNUEVOC
PAH, 01011 €ivon pio amod TIC KUPKIVOYOVEG EVGELS TOV
Bpiockovton otV kamvid (alBaAn) tTov KaTvoooymv, GTO
YNTO KPEAC. KOl GTOV KATVO TOL TGLYAPOV.

Benzolalpyrene

o y
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XAOPIOUEVEC POIVOAES

e O YAOPLOUEVES GOIVOLES KOl ELOIKA 1 TEVTUYAMPOPUIVOLT
KOl TO WOOMEPN] TNG TPYA®POPULVOANS ELVOL ETIKIVOUVA
atofinta. ‘Exovv ypnoiponom0si evpéms S GuVTNPNTIKE TOV

Evrov.

Cl
OH

Cl Cl
Cl
Cl Cl

Cl
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Bipmoypaeia A

Opyovikry  Xnueio John  McMurry, Metdopoon Emomuovikn
emuéreln. Avaoctaciog BdapBoying, Muyding Opeavorovroc, IovAia
2uovov, Mavoing Xtpataxkng, IHavemotnuiakeg exoocelg Kpnng.

Boowkny Opyaviknp  Xnueio, Iooaxein ZmnAidomovAog, Ekxoocelc
2tapoving, 2008

«Opyovikn Xnueiay L. G. Wade, JR., 7" "Exdoon, Exdoceig TG0

«Emitoun Opyovikn Xnueioy, BadpPoyinc Avactdotog 1., 1" "Exdoon
2005, Exooceic Znt Iehayio & 2w ILKLE.

https://el.wikipedia.org/wiki/

https://chem.libretexts.org/C

http://panacea.med.uoa.gr
http://www.chemguide.co.uk/inorganic/complexions/colour.html

https://www.biochemden.com/spectrophotometer-instrumentation-
principle/




