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Xnpikn X0otaon
Tou Kuttapou

To vepd Kat n onpacia Tou

To wittago amoteleltol, 0w TEOUVAPEQAUE, OE UEYAAO TTOOOOTO (TTE-
otmov 70%) amd ved. To veQd maoro ToU elval TO WKEGTEQO UGQLO TTOV
Boloxnelr naveis oto ®UTTOEO, €L avextiunt agio yuo ) Com. Aev eivon d-
Awote Tuyaio 6t 0To veQO avamTiyOnray oL TEMTES WOQYES TS Cwmc.

To pépLo Tov vepou amoteieitan amd €va dTopuo oEuydvou ouvOedenE-
VO e opotomoMxovg deopovs, pue Vo droua vdpoysvov. To oEvydvo ya-

»
aﬁ

Ewova 2.1 AuroAikétnra tou popiou
ToU vepou. To pdpto Tou vepou eivat
éva nlektpixd Simolo.

oartNEiCeTon amd oAU peydin nhe-
RTQOOVNTIROTNTA O€ OYEOT UE TO V-
0p0YGVO %o €TOL EAXEL TTQOG TO UE-
00¢ ToV T0. Cevyn NhenToOVimV, o
amotehovv tovg deopovc O-H. Q¢
omoTéAEOUA, TO OEVYGVO TOU VEQOU
enpaviCer €va otouxelddeg (dmA.
TOAM) WHQO) aQVHTIXG POQTIO, EVH
Ta. VOPOYAVO epupavitovv amtd €va
otowyeldeg Oetixd pootio (Ph. €L-
ndva 2.1). “Erot, To uopLo tov vepou
eWPOViCeL TOAOUG %Ol OUUTTEQLE-
QETOL OOV NAEXTOLRS diToho.
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H duwohxn) gion tov poeiov Tov veQou €xelL GOl CUVETELD TNV AVATTTU-
EN nhextooototinng €AENG, HETAED TOU 0EVYGVOU €VOS POQIOV RO TOU V-
0QOYOVOU €VOS YELTOVIXOU poQiov. Auti N nhextoootatiry EAEN pEQveL To
€va UoELo VEEOU ®OVTA 0TO GAAO oL amotelel, Omwg AEyeTon, €vo deono
vdgoydvov (BA. emdva 2.2). OL deopoi vdpoydvou elvor Tolv o aobeveig
0Tt6 TOVg YVWOoToUs pog deouovs (ouolomolxovs 1 €TeQOmoMnoVS), oA
dev mavouv va, elval onuovtroil. Kabe uéplo vepou Wtopel vo oynuotioet
deonovg vOPOYSEVOL pe dhha Tola 1 TECOoEQO UGELOL VEQOV, OTTMS PAIVETAL
otV ewova 2.2.

Amoteléopata Tov TOM®OV YO0ARTHOO TOV VEQOV

O deopol vOPOYGVOU HETOED TV HOEIWV TOV VEQOT dnuovyoUv €va
TAEypa deoudv vdPOYSVoU, Tov extelvetal o€ OAn T wdla tov. To mAEy-
uo auto diver pow ouverTroTTo 0T PAo Tov VEQOU.

r
A,

Ewédva 2.2 Aeopoi vbpoyovou petaét popiwv vepou. O deouds ubpoydvou cup-

.
.
.

BoAiletar pe tpeig teleieg.
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“Etot, o veQd eivar vyed ot Bepuorpaoia. TeQLBAMOVTOS, EVH TTOLQOL-
Aol uépLa, Smmg Tt.y. To V0PSB0 (HaS), eivan agpta. Ztn ouverTirdT-
TOL TOV VEQOU %O TO SLITOMHKO YOLQOXTH QO TOV OEeihovTaL ®ow GAES onuo-
VILRES PUOLROYNIHES LOLOTNTES TOV, UE UEYAAN ONUOOTL VIO TN AELTOVQY-
0L TOV ®UTTAQOV, OTIWS M UEYAAN BepuoywonTIxdTHTA ROL V| WEYAAN StatvTe-
X1 1XQVOTHTA TOV.

H 0eopnoymonTirdtnTa ToU vEEOU

Edv BeopuavBel wo opiopévn ndto vepov, €va onuavird mood g
TEO0PeEdueVNS Bepuomtag Ba xatavolmBel, yioo vo "yohopwoel" 1o
TAEYUO TV OEOUMY VOROYSVOU, EVM TO VITGAoLTo Ba xoNnotuoTomOel Yo
™V avEnon g uEong TaUTnTag TV HoRimwv Tov veQoy, dnA. yia TNV av-
Enom g Bepuoxrpaoiog tov. Avtd moaxTind onuaivel Ot amouteltal oye-
TrA peydio mooo Bepudmrog Yo va avEnBel n Bepuorpaocio tov vepou 1
Onwg MEUE TO veQO Exel ueydAn Oeouoywontixdrnra. XAapn oty ueydin
BepuoymonTndTnTo. TOV VEQOU, 1| BEQUORQAOCIO TOV HUTTAQOU TOQAUEVEL
nepimov otaber] (otov dvBpwmo 37°C), mapd To YEYOVOS GTL OTO RUTTAQO
TOQAYOVTOL 1] XOTAVOADVOVTOL UEYAAO TOGA BeQUATNTAS OTTO TLS TTOMES
avudpdoelg (eEmBepueg 1 evdoepueg), OV oVUBAIVOUV OTO E0MTEQLRG
tov. H orabeoif Oeguoxpacia el xepalardon onuaocio yia 1o xUTT0.00, 010-
Tt eEaopaliGel otabegoTnra oty dourf xat TS OLAPOYES AEITOVEYIES TOV.

H duadvtirns travoTnta Tov vepoy

H molxdmrta Tou poplov tov vegou Tou divel eEdAov ) duvatdtnta
Vo avorttiooel OAMNAETLOQAOELS 1] Vo oynuatiCer deopotc vdEoYGVoU Rl
ue pooLal AAwv ovoLdv, EXTOg atd ToL GUOLd TOV. 2OV OTTOTELEOUA, TO VE-
00 gival dELotog SLaAUTNG TTOMXMY HoQLmV, TOU YLoL TO AGY0 auTd, ovoud-
Covtal vdeogLha pogra. “Etol, To vepd diahvel €va ueydlo aolbud pogl-
WV, TOV (VoL ONUAVTIRA Yol TLS OLAQOQES AELTOVQYIES TOU RUTTAQOU (TT.X.
dhara, TEwTEiveg, mohvooxryaoites %.d.). H didhvon popimv oto veo &i-
VOLL TO TTQGTO PUat YLoL T UETAPOQE TOUS OTTO ULOL TTEQLOYY TOU KUTTAQOU
o€ dAAn, omdte €Qyovtol og emagy] ue dila péola xou Tovg divetan 1 Ou-
VOTOTNTO VO, AVTLOQACOoUY.

Towtdypova, 0 TOMKOS UQAKTHOMS TOV VEQOU eMPAMLEL OE UOQLAL, TOV
dev elvan toMnd, va "amouar@uvBoty" amd to mepLpdAlov Tov 1 va asrogy-
youv, xatd 10 duvatdv, v emapy woli tov (vdgdgofa pndgra). Autd yive-
TOL ROADTEQOL AVTLANTTTS, v oxeBOUUE TL oupPaivel, Gtov PIEOUUE UEQLRES
otorydveg AMAdL o €va ool veEd. To Addt eivar Eva vdESpofo nogLo xou
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otav meQANOel oo pogLoL veQou, dEYETOL OTTWOELS OTTO TAvTOU, dNA. OpaL-
owd. OL andoelg avtég avayrdiovv o uéoto Tov Aadlot vo TAnotdoouy
UETOEY TOUG RO VOL OYNUOTICOUV RO OoULQIdLOL, TTOU OUYHEVTQWVOVTOL OF
opLopéva. onueia ™mg naog tov vepou (BA. emdva 2.3). O duvduels avtot
TOL £{d0VG, OV avoryrALoUY VOROPORO. UGELOL VO TANCLACOVV TO EVaL TO G-
Ao, 6tov Potorovion og VOIS TTEQRAANOV, ovopdloviol vogogofor de-
opoi xou £xouv pueydln froloywmii onuacio, 6mmg Ba dovue ot CUVEYELAL.

Ewoéva 2.3 Ta pdpia tou Aadiov 6éyovrar andoeis arnd mavrot (vdpoéwoBot
Seopoil) kat avaykddovrat va oxnuaricouv HIKPES awaipes péoa oto vepo.

AvO0yova AAATO ®OL LYVOOTOLYELD GTO XVTTAQO

270 #UTTAQO VITAQYOVV, SIOAVUEVES OTO VEQO, TTOMES OTTAES AVOQYOVES
EVAOOELS, Ommg 0EE, Pdoelg xow dhata. OL ovoieg atég pohovott poioxno-
VIOl O€ PrEY avahoyio og ox€om ne ta GAACL CUOTOTIHA TOU KUTTAQOV, €-
youv omovdaio guotohoyird pdro. “Etat, yxdon otig ovoteg avtég o pH tou
nuTTdov datneeital otabepd, evd emuthéov eEaopaliCovrar ToMES Ael-
Tovgyleg tov. Ta dvta ToA®V oToLeiV (rVEing uetdhhwv) fotorovrol -
7loNg, 0€ TOM) WAHQES OVYREVIQWOELS OTO KUTTAQO KL OTTOTEAOUV TOL AEYO-
UEVOL LYVOOTOLYELD. Z€ RATOLES TEQUITMOELS O BLOoAoYHAS QOAOG TV LY VO-
otoyelmv 0ev eival Yvwotdg, oA paivetot GTL elvol amaQaitnta 08 0QL-
OUEVOUG 0QYOVIOUOUS YLOL TV ROVOVIXY] TOUS OVAITTUEN.
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Iepidnyn

To veQo €xeL TeEQdOoTLOL ONUAGTO Yo T Cw, YEYOVOS TOU VITOYQOLUUITE-
TOL ATTO TNV KUEIOQYT TOQOVTIa TOV 0TO ®UTTAO. To veQO astotelel To Te-
oarov, uéoa oto omoio eEEMOCOVTOL OL TTEQLOOOTEQES ATO TIS YNULHES
dpdoelg Tov ®uttdoov. H dutolxn @ion tmv noeinv tov veQoy %ot 1 1ro-
VOTNTA TOUG Va oxNUaticovv deopotc vdpoydvou eEaopaliovv ™ dvoty-
onon wog otafepns BEQUORQEACIOS OTO KUTTOO, OAAG KO TTQOXAAOUV T
dudlvon vdpSELhmv poptmv. H dtahvon avtdv tmv pogiwv eivan 1 mpoimd-
Beom yio T PETARIVNON TOUS UECO OTO HUTTAQO KOl TY) CUUUETOYN TOVS OE
Murég avudpdoels. AvtiBeta, To VOROPORO UOELAL FEXOVTOL ATTMOTIRES
duvdpelg amd ta uéoLa Tov veQov, dtav PoeBovv og vdaTnd TeQLRAALOV
%o TANoLALouvv To €va to dhho oynuatitovras vdEGPoPES mEQLOYES. AUTES
oL ATMOTIRES dUVAUELS OVORALovToL VOROPOoL deoOL.

Epwtnoetg

1. Tuelvou deopdg vdpoYSVOU;

2. Twg emnpedtovy ot deopoi vVOOYEVOU PETAED TV HORIMY TOV VEQOU T OV-
UTTEQLPOQC. TOV VEQOU MG TTROG: o) VOROPLAA LopLaL xot ) vdpdpofa udoLa;

3. ToU ogelheTon ) CUVEXTIROTNTO WOS UATOS VEQOU KOl TL OUVETELES EXEL OV-
™ VL0 TG PUOLKOYNLKES LOLGTTES TOV VEQOU (OTTwg .. onuelo Léoewg, on-
nelo mEewg, BepuoymontrdTnra ®.d.).
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Makpopo6pla kat dAAa Biopdpila

ITept 10 20% %.p. Tov ®UTTAQOV atoTeAEiTAL AtO PLOAOYIRG LOKQOWUS-
oL (TEWTEIVES, TOAVCORYAOITES, VOURAEIRA OEED) naw dAla Bloudola, O-
mwg o Mmidio. Ta poxpopdgla eivor amd ynury dmoyn molvper]. Ot
TEWTEIVES OITOTEAOUV TOAVUEQT] ALULVOEE ™V, OL TOMOOXYAQITES TOAVUEQ]
0TV ooxdQMV, EVK TA VOUXAEIRA 0EEa elvou TolupeE] vourieoTLdimy.

O mpwteiveg elvan ta 7o dadedopuéva HoOLeL 0TO KUTTOQO. AROUN KoL
Eva oG ®UTTOQ0, GTTWE OUTE TOV PARTNOINV, TEQLEYEL EXATOVIAIES TOW-
TEIVAV, naBepLd atd Tig omoieg mailel Eva dlapoeTnd Gho oty Aettovp-
via Tov. Ou mpwteiveg elvol TOAITAOKRO LOQLOL RO XOLQOXTNOICOVTOL OTTO
eEeldinevon otig Aettovpyieg mov emtehovv. To vaBéva amd avtd poldiel
UE EVOV XAVOTOTO %O TAAAVTOUYO WOVOLRG TTOU CUUUETEYEL OTNV HOA. €-
VOQYNOTQMUEVY AELTOVQYICL TOV KUTTAQOV. ZTIC TOWTEIVES ovpumeQLhapupd-
vovtol EVEUUa, AVTLOMUOT, OQUGVES, HOQLOL YLCL T UETAPOQE OUCLKYV, O~
%noun ®ow doprd ovotatikd Tov (dlov Tov ®uttdpov. H ovopaoio howwdv
TEOTEIVT, 1) OmOl0L €YEL EAANVIXY] TTOOELEVOT KAl ETLONUALIVEL TNV TQWTEV-
oVod ONUOLOTOL QUTAY TOV HOEIWY, dev elval xaBdlov Tuyalo.

To mowto Prjua Yo T YVOQLUIO Hog (e TIS TOWTELVES, Ba TEEmeL val &i-
vou 1 eEEToion TG yMULRNG doUNg RO TS XNULKNG OUUTTEQLPOQAS TV oL
%OV TOUG HOVAdWV, INA. TOV AUVOEEWV.

To omvoEéa

210 ®UTTOQO TOV JLAPOQMVY 0QYAVIOUMY, £xouvv Beebel mdvw amd 170
dLapoeTnd auvoEga. Am6 autd uovo to 20 amotehovv oCUOTOTIHG TWV
TEWTEIVAV 1oL £T0L 0T OVVEYELD Bl Hag aTaoyoAMooVY USVo owTd.

To apvoE€a, mmg MMMDVEL ®OL TO GVOUd TOVG, EIVAL OQYOVIRES EVD-
oeLg pe T guvon: elvor ToToYEOVmS auives, ahhd rot ogyovird OEEa.
O yevirdg OUVTOXTIROG TUTTOS TOVS €ival 0 axdlovBog:

R
NH2 |

|
, ) C
R-CH-C—-0OH AMLW v
I " S \

o HeN A TCOOH
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ITapatnoovue, GTL T ApVOEEX AToTEAOTVVTOL 0TS VOl XEVTOLKG GTOUO

avBpaxa, 0To 0moio oUVOEOVTOL:

1.

3.
4.

uio opdda pe Pootrd xopaxtioa, N amvopdda (-NH»). H apwvoudda
elvou 1 Y0QOXTNOLOTLXY OUADO TOV CULVAIV HOL O BACLROS OQOXTIOOS
™G YiveTow paveQdg ®ratd Ty avtidpaon g ue og€a, T.y.

+ -
R—NH, +H-Cl —— R—NH; CI

AUMWVIaKS AAag

. W opddo pe 6Ewvo xapoxtioa, To ®appBogiio (-COOH). To »apfo-

EVMO elvol 1 X0QOATNOLOTIXY] OUAOC TMV 0QYAVIXWMYV 0EEMV ®oL O OFL-
VOG YOQOKXTHOOS TOV YIVETOL QOVEQSS KATA THV avTidOoN Tov ue Pd-
OELG, T.X.

- 4
R-COOH + NaOH —— R—C0OO Na + H0

d\ag opyavikou
o&€oq

€va dtopo vdoYASVoU RaL
wo opddo R, wov ovopdtetor mhevoixt) ahvoida 1 Thevguxn opndda.
Eivow gavepd 611 tar Stdpoea opvoEEa dLapépovy HeTaEy Toug pévo

¢ TEOG TV TAevErY] advoida. “Etol, avdloya pe ) guon autng g TAev-
oung aAvaidag, To auvoEEa dLoxQivovtoL 08 TOELS ROTIYOQ(ES:

® 10 vOEopoPa, mov £xouv VORSYOPes opddeg R xau elval oxtd ouvol-

%d,

10 VOEOPLAL 0VOETEQD, TTOV £X0UV VOPOPLLES opdades R, ol omoleg dev
enpaviCouv oeTio ®ou ivol T CUVOMKA KO

10, VOEOPLAG. GELVa 1 Pacird, Tov €xovv GELveS 1] Paoinég ouddeg R, ol
omoieg elivor ouviOmS POQTIOUEVES. X QUTHY TNV RATNYOQIO VITAYOVTOL
mévte ovvolud apvoEga (2 6Ewva xou 3 Paoukd, PA. mivaxa 2).
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Hivakag 2: Kardraén apivoléwv avdloya pe tn pion tng mAevpikig

Toug alucibag

YAPOBOBA YAPO®IAA YAPO®IAA
OYAETEPA OZINA
I
HO. CH;
. . CHs , c
davuaavim o ) oH ACTAPTIKS o ci,
i | e T I
g
*HaN/(I:\C/O Thr HaN/kli\(I:/ Asp | \?/
H o o "y
- o
(o]
CHs [oX
) [ ; e
Alavivn wn T | |
v .
Ala — il renden e ~7° | Thoutauivikg  He
s oy T | r
c_ O
T pUrroQavn N/\\cm Gl ! \?/
H | >
HS )
(]
Trp +H3N/ i \c% \(I:Hz
HoL Kuoteivn
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“Etot, ot ouvnOlopévy mepimtwon dexamévie omd tol (0oL apLvoEEa,
(tae vOESPoPa row Ta OVOETEQA VORGPLA) deV ExOuV PoETiO OTNV TAEVOL-
%1} TOVg oAvoida o To ouvoMxs Tovg otio elvor pndev. Tlad)’ avtd,
oxéun row avtd ta opuvoEEa drabétovy, oe pH xovtd oto 7, €va BeTind xou
Eval aeVNTXO POoETIOo, SLOTL fRloroVTaL XVEIMG (UE TN LOQEY] ECMTEQLROU G-
hatog. Ecwtepno dhog eivan to dhag mov oynuatiCetal amd Ty evoopo-
ouax1] eEovdeTéQmon g 6Evng ouddas Tov auvogEos (-COOH) amd
paown (-NHaz). Av xan to ouvolno @ootio Tov ecwTeQuol dAaTog elvol
undEv, TadA” owtd dLoBETeL Eva BeTIRG ®a Eva VTG (POQTIO:

H
H HOoH +
N SN NHs
| ! o -
R-CH-COOH —— R-CH-C00 1 aMuwg R-CH-COO

€0WTEPIKS AAAG
(zwitterion)

10 meppdrhov Tov xuttdov to pH eival okt xovtd oto 7 nou €101 6-
0L TOL OULVOEE QL OITOLVTAIVTOL KUQIMS UE TN LOQEPY TOU ECWTEQIXOU GANTOGC.
Av pdiota 1 mhevowr] ohvotda dev €xel dnd g pooTio, TTE TO OUVOML-
%0 POQTIO TOV OULVOEEDS elvail UNdEV.

Ta auvoE€a ovvovdalovy 1owotntes 0Efmv nar faoemv

Edv éva auvoEy, mov dev €xel @oQtio otV TAgvor] Tov aAvoida,
Poebet oe 1oyved 6Ewo pH (m.y. pH= 1), 16t€ amoxtd Betind pogtio, diL6-
TL OYNUOTICETOL TO APUPMVIORS GAOS TOV:

+ +
NHs NHs
R-CH-COO + H R-CH-COOH

eva, av Poebel og 1oyved faows pH (m.y. pH= 12), 1éte amoxtd avntL-
%0 oQETi0, SLGTL oYNUOTiCeTaL TO GAOS TOV 0QYOVIXOU OEE0G:

+
o o
R-CH-COO + OH —— R-CH-CO0 + H0

To pogtio Twv auvoEEmv eEardrol Aowdv 0mtd To pH tov dtohiporog
oto omoio Polorovral, oAd BERaLa xaw 06 T VoY TG TAEVQLXRIG TOVG
alvotdag. ZTnv ok TEQImTMON oV 1) TAEVQLXY] cAVCTda elval apEETLOTY
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(7. YAurivn, olavivy ®.d.), TO QOQETIO TOV CUVOEEMV UETOPAAAETOL ne
ToV 100 7OV olvetan oty errdva 2.4. H tiun pH, omv omoio €va apt-
VOED €yel undeVIrRG cuVOMRS OQETIO, ATtoTEAE] TO AEYOUEVO LOONAERTOLXO
onueio tov (pl).

+ +
NH3 ’}le ’}le
R-CH-COOH R-CH-C00~ R-CH-COO
pH 1 7 12

Ewéva 2.4 To poprio twv apivoéwv e€aprdrat arré to pH tou Siadvparog. Xto
napddetypd pag, n mAeupikn aAvciba Sev éyet woptio pe armorédecpa to toonle-
KTpiK6 onpeio (pD) tou aupivoééog va eivat kovrd oto pH 7. Ta apivoééa pe woprti-
opéves mAeuptkég alucides mapouvotdlouv 16onAektpixd onpeio oe dAAeg tipéc pH.

To @ogTio TV auvoEEwV ®aBMS ®oL 1 YUOT TS TTAEVQLXTS TOVS
olvoidag R €xel omovdandtaty onuocio yuo T doun #o T AeLtovgyio Twv
TEWTEIVAV, Ommwg Ba dovue ot ouvéxela. Tlwg Spumg oyxnuatiCovral ot
TEWTEIVES 0TS T APVOEEQ,;

O merTOwog deouig

H mo yoooxtnolotiri ynuxt] aveideoon Tov auvoEEmv givat 1 avti-
000 UETAED TG oLVOUddaS EVOS LOQLOV atVOEEOGS ROl TOU ®OQBOEVAL-
oV, evOg OeUTEQOV HOQEIOV apvoEE0G, ue T forjfelo LY ovoLdv o
gvepyomolovv v aviidpaor. Katd v aviidoaor, amofdileton Eva po-
0LO VEQOU %Ol OYNUOLTICETOL EVOLG OUOLOTTOMHKAS EOUAS, TTOU EVAVEL TO. dU-
0 OULVOEE:

0 I;IHZ 0 'i”"z
I I
i Todo— it —di-n
HO—(I%-CH-R gvepyoroinon HO—-C-CH-R +  Hy0
0 g 0

O deouds autog AEYETOL TEMTIOROG DEOTUOG (ONUELDVETOL UE HOUALVO
YOO OTNY TAQOTTAV® ova). To vEo nuopLo wov dnuovyetton, Aéyetan
Outemtidlo ®aw av To mEoogEouvue, PAEmovpe Ot €xeL oToL HVO AxQEa. TO €-
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Aev¥0g00 ®OoQPOEVMO now eheVBeEN auvoudda. “Etot, 1 avtidpoon umwopel
vo emavoln@Oel xa amd to SuTemTiOLo %o €vo VEO NOQLO QULVOEEDS VaL
OYNUOTLOTEL TOLTETTIOW0, 0T CUVEYELD TETQOETTIOLO %.0.%. KdBe opd
umopet vo. mpootiBetanr oty memtdirvy alvoida omoodjote amd to 20
OLOLPOQETLHG ULVOEED TTOU OTTOVTWVTOL OTLS TOWTEIVES. ME TOV TOGTO Olv-
TO UTTOQEL VO OYNUOTLOTEL U0l TTOAVTTTETTLOWY alvatda, 1) omoio uroel vo
mepthaupdvel exatovtddes auvoEEmy. Tétoreg molvmemtdneg alvoideg
ue 50 €éwg 3.000 1 TEQLOOGTEQ QULVOEEX OTTOTEAOVV TIG TOWTEIVES. MLat O
76 TG ueyohitepeg molvmemtidmeg olvoideg (1.750 auvoEéa) elvar avt
™G UVOOEVNG, ULOG TTQMTEIVNG TOV UVTRDV HUTTAQMV.

Edv avoloyiototue 6t oL molvmentidirég alvoldeg pmogouv va €xouvy
UNROS EXATOVTAdMV auLVOEEMVY 1ot 6Tt TO 20 OLpOETIXG QLULVOEED TTOV TLG
atoTeELOVYV, UITOQOUV Vo EVBOUV UeTOED TOUS e 0moLadTote OeLRd, TOTE
avioppovopaote ot eivar duvatd vo TEorMPeL Evag TEQA0TLOS AELBUAS
OLOLPOQETIRMV TQWTEIVIXDV POQIWV. AV, Y10 TOQAIELYUOL, ULOL TTOAVTTETTLOL-
] ohvotda €xer unrog 100 apuvoEEmv, Tote vatd T oUvOeoT TS WIToQEl Vol
mooxtpouv 20'" dagpopetinol cuvdvaopuoi, dni. 20" mowrteivec.

O avBpmmIvog 00YaVIOUAS YOELATETOL AOLTTOV T AULVOEEQL, YLOL VO OUV-
B€oeL TIg TEWTEIVES HOw TOL TTETTIOLOL, TTOV TOV elvau amaaitnta. Ta mepLo-
00TEQOL OTTO TOL AULVOEEX, O 0QYAVIOUOS T CUVOETEL ®aTd TO peTafolond
Tov. OxT0) Spwg oo avtd, . n Avaivy, n Aevxivy, n pawviatavivy, 1 t-
oodevxivy, n falivy, n Boeovivy, n uebetovivy voL H TEVATOPAVT], O OQYOVL-
OUog aduvotet vo To OUVOEDEL KOl £TOL TEETEL ATAQAULTHTWS VO TC, TTQO-
choufdvel pue Ty 1001 Tov. Ta apvoE€a autd yopoxtneitoviol mg axa-
oaitnra.

H doun tov TooTeivoy

H otvBeon tmv momteivav yivetal atd Toug 0QyavioUovs ®atd T AeL-
ToveYio g mEwTelvooUvleons, Gov To €va UETA TO AAAO TO AULVOEED
ouvO€ovToL HETOED TOUS UE TEMTLOMOVS dEOUOVS RO TYNUOTILOVV TLS TTO-
Mmentidumég olvoides tov mpwteivav. H oelpd, pe v omola ta opvoge-
o EVAVOVTOL UETOED TOvg, amoteel T Aeyouevy aliniovyio apuvoEéwv
™mg mpwteivng. Ta molvmentidia, anéomg uetd ™ ovvBeon tovg, avadi-
TAOVOVTOL %o £TOL 1) TEMXY] OOUT] TOUS SLOUOQPOVETAL OE TEGOEQO dLOLpO-
eTrd. otddLaL.

To 7TEWTO OTAOLO AVOPEQETOL OTNV TEMTOTAYY] dOUN TS TEWTEIVNC,
mov dev elval AN amd ™V adnhovyio auvoEEmv Tov molvmentidiov. H
mowrtotayric doun rabopiletal, 6mms elivol paveEd, ratd T oUveeon Tou
molvmemTidiov.
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Ta mohvmemtidia €xovv moALES VOEOPOReS TEQLOYES, RABMDS TOMA a-
76 TAL AULVOEEX TOUG €X0UV VOROPOPES TAeVEIRES OlVOTdES. AvoTTioCO-
vTo €101 TOMES OTWOELS UETOED TOV TOAVTTETTLOIOU ROL TOV LOQIMV TOU
VeQOU, TOV T0 TEQLRAMOVY. Ol OTDOELS AvaryrRAToVY TO TOAVTETTIOLO VoL
ovaduTAWBOEL oL Vo oYNUOTIOEL XOLAOTNTES, TTOV OTO E0MTEQLXO TOVS Poi-
orovtal oL vdEOYofes ouddes, evd oto eEwteQLrd Toug Polorovtal oL v-
0p0pLieg (BA. edva 2.5). ‘Oumg, »otd ) dradiraocia g avadimhmwong,
OULVOEEX TTOU NTAV ATOUAXQUOUEVO 0TV TTEWTOTAY dout], TANCLACovv
T0 €val To dAho now Tovg dlveTon 1 eurauEia va oYNUOTiooVV deonovg V-
dpoydvov 1 dhhovg aoBeveis deopoic uetaky tovs. Ot deauoi avrol eivar
vrEvBVYOL YIa TN OLaUOQPWOT] THS OIS TWV TIPOTEIVGY XATA TA ETOUEVAL
orddia.

Ewoéva 2.5 AvadinAwon nentidikiic alvoibag

210 0eUteQOo otddlo dLapoppuwveTol 1) devTEQOTAYNS dop TG TOWTET-
Ng, 1 omota umoel va €xel elte eAnoeldy eite vyt poeer| (PA. ewno-
va 2.6). H ehxoednis popr| otabepomoteitan, dtav, xatd v avadimio-
o1 Tov oAvmemTtdiov, avamricoovtal deouoi vdEOYOVOU UETAED TS Oud-
dag -NH- #d0e amvoE€og xat g ouddag -CO- tov apvoE€og, mov Poi-
oxetal T€00€QLs B€oeLg mo xdtm omv mpwtotoyn doun (BA. ewmodva 2.7).
H vy ot nopgn otabepomoteiton eEGALOv, dtav ®otd ™V ovadimhwon
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™¢ mpwtotayols dowrig dobel 1 duvardtta vo oynuatiotovv deopol v-
0p0y6vou peta&l v ouddwv -NH- xot -CO- dLopoQeTindv TOAMTETTLOL-
2OV oAodwv (BA. edva 2.7). Mo tolvmerttidwr| olvoido popel v €-
XEL LOQPY] EMXOC OE HATOLO TUUOL TG HOL TTVYWOTY LOQPY] O€ RATOLO GA-
MO 1] UTTOQEL arAUT VO AVAOUTADVETOL ROTA TUYOLO TOOTO.

.9 i
@
- T
a > Torrotayns doun

@ i
2 o

Ce6e: 6

=

; ¥\ e
'ﬂll Agvregotayns dopn

:ﬁ, (eMxroerdric)

e

@ VALY
Ilgwrotayrs Teragrotayiig dowr

dop

Ewkova 2.6 H avdtepn Sopurt tng aipioopaipivag. Ot Giokot rouv mapepBdlovrat
avdpeca oti¢ moAunentidikéG aAvcibeg amoteAovv pdpia aipng.

310 1010 0TAdL0, RATOLO TUUOTA THS AVOILTAMUEVNS SEVTEQOTAYOUS
doung avadUTAMVOVTOL OXOUT| TTEQLOCOTEQO KL OTO.OEQOTOLOVVTOL OE O-
oLouéveg B€oelg, ndtm omd TV exidoaon onuaviway EAEewv, Tov ava-
ATVO00VTAL HETAEY TOV TAEVQIXGY AAVOIDWY TWV auvoEEwY THS ToAve-
aTidxijs alvaidag. M’ owtd Tov To6m0, TO TEMTEIVIXG NOQLO ATOXTA EVal



36 KEDPAAAIO 2

OUYXEXQLUEVO TOLOdLAOTATO OYuc, OnA. TNV TELToTayn doun tov (PA. €L-
®nova 2.6).
H tortotaryrig doun elvar po ovvBety doutj, | omolo otabepomoleiton o-
76 ot TANODEOL EAMRTIRAOV SUVAUEWY, OTws Oeouol VOQOYIVOY, VOEOPOLoL
oeouoi, etepomorinol deouol, otoovApidtxoi deouoi xar dvvduels van der
Waals (PA. ewxdva 2.8). To meploodte-
00 atd TOL (0N CUVTWV TV OECUWV O
elvaw O yvwotd. ‘Ocov apoed Toug
OLoovApLOkovs deopove, avtol eivo
ouotorohxot degopol wov oynuotiCo-
vTaL, 6tov ®otd TV avodimAwon Tmv
TOAVTTETTLOW®Y 0AVOTOwWY, oL OUddEg
-SH 1ov auvoEgog ®vateivn, EpBouv 1
uta xovtd oty GA xow avtded.oovy
oynuatitovrag opuddes -S-S-, Toug ®a-
Ewoéva 2.7 Ot Seopoi uSpoydvou hovpevoug SLoovApLdtrovg deopovg
1ov otabeporrototy v ehikoersi  (Ph ErOva 2.8). Ov dioovhgidixol de-
(A) kat v mruyotd (B) Sourd twv opol etvaw O onpavtivol Yo mv
MPWTEIVEV. TortoTay] dou Wog TEmTEIvNGS, OLoTL
EVAVOUV OLOPOQETIRES TTOAVTTETTTLOL-
%#Eg ahvotdeg PeTaEy Toug 1 andun %o SLapoQETIXd TUHUATA TS idLog ahu-
o(dag ot 0TalfEQOTOLOUV TNV AVOOITAMON TOUS OF L0 CUYRERQLUEVY OEO.
Ou duvduels van der Waals eivon eEdAAOU ol e10wr] xaTyoeic nhextoo-
otoTav EAEEmV Tov avasttiooovion Gtov dvo dropa 1 pooLa. TAnoLdcovy
o€ oAU ®ovTIVY] atGoToon. Ot OUVANELS CUTES UETUTQETOVTOL OO EAXTIRES
0€ ATMOTIKES, OTAV TA dTOUO 1] UOQLOL TANOLACOUY UETOED TOVS TEQQ amtd
€va 6pLo, OLoTL ToTE O-
mwBovvron T NAERTOO-

WWW\/WVVW vid tovg. Ou duvdpelg

van der Waals, av xou

AH, ) >
e 4 oA aoBevelg, omo-
Aeojof Euzgo .8 Awovige Yoedgofor #TOUV peYdAn onuaoio
Ydpoy6vou ToMxdg dundg deapol )
deond | deouds yioL T Sopt| PLoLS TOWTE-
'" - tvng, Stav mohuAnoj d-
! - | TOUOL LG TTOAVTTETTTLOL-

wng ohvotdag €pBouv
TOAD ®OVTA OTOL dTOUOL
Eiwéva 2.8 Mapadeiypara eAktixadv Suvdpewy peta-  WWOS O(M\/,T]g, omote Of'
U6 mAeupikev advoibwv apivoééwv mou crabepo- Boowotind €xovue peya-
motovv v Tpirotayn doun TwvV IpwTEivEY. A €AEn 1 dmwon.
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Av 1 mowteivn amoteheitan omtd uio xow povodixy ToAvTeTTdOXY olv-
oida, 1 Torrotayrc dour] eivan 1o TEMKO oTddLo 0T SLOUGRPOON TS doung
™S (BA. emova 2.9). Av Sumg asroteheltan oo TEQLOOGTEQES TOAVTTETTLOL-
%n€g ahvoideg, Tdte 1 doun TS SLAUOQPIVETOL ROL OF TETAOTO OTASL0. ZTO
014010 0WTo, oL dLdpoEeg ToAVTETTLOWMES 0hVoitdES, ®aBEULd 0TV TOLTOTO-
1} doun g, ouvdVALoVTOL %Ol OYNUOTICOVY TEWTEIVIHG OUCOMUCTOUOTOL.
H dowrj tov tQOoXRUITTEL, OTOTEAEL TV TETAQTOTAYN OOWT| TS TEWTEIVNC.
X0QarTNOLOTIRG TAQAOELY IO ATTOTELED 1] ALUOOPOLQIVY, N OToloL atoTeLE(-
T 0Tt TE0OEQLS OLopOQETIRES TToAVTTETTLORES ahvoideg (BA. ewndva 2.6).

Qs ovuTEQAOUA TIQOXUTTEL OTL 1] AVATEEN OOUY TOV TOWTEIVWHY aTabEQo-
woteitaL oo TIS AAANAEMIOQAOELS HETAEU TOV auUIVOSEWY THS TEWTOTAYOUS
dourjs nat xatd GUVETELQ 1] TQWTOTAYVIG dout] VTAY0QEVEL TV TQLOOIdoTATN

oo TS TEWTEIVI.

Toarotayi "
doun o,

Agvtepotaynig

Sow =71 Towotayg

doun

Ewkova 2.9 MmopoUpe va cuoyeticoupe ta tpia emineda opydvwong tng dopig
TV OPWTEIVAV [IE TIG HOPWPES MTOU UITOPEL va Mdpet TO KaAwdio ToU aKkouoTiKoU
evog tnAgpdvou.

To TeM®d oYU TOV TOOTEIVOV

H 10108140710t PoQY1] TOV TEMOTEIVAIV EYEL CUYRERQLUEVO OYNUOL TTOU
UTTOQEL VOL ElvaLL GQpaLELro 1] tvddeg. O OpaLQLHeS ToWTeives elvor dLahv-
TE€S 070 VEQO ®ow O€ apoud drahvporo ardtmv (BA. ew. 2.10). Zmnv xonyo-
olo ovTh AviroOVY ®VEIWS OL TEWTEIVES, TOV VTAQYOVV OTOV 000 TOU OOl
TOG, TO A0TEAOL TOV afyyov, ahhd now To TEQLOOGTEQO. Eviuna, dnA. rortd
AOVOVO, OL TEWTEIVES Ue Aettovywro eoho. Ou LvaddeLs TEwWTEivES ival a-
OLAAUTES OTO VEQD ROl YONOLUEVOUV (0G OTNOIXTIXES ROl OXEAETINES OVOTEC,
€xovv dni. dound pdho. Znv ratyopia ot TeQLAaudvovtat To xolha-
YOVO, OV aToTELEL HEQOS TOU OUVOETIROU LOTOU RO OL KEQULTIVES, QTG TG
omoleg amotehovvton oL TOlYES, To vyl ®.A. (PA. ewx. 2.11).
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Ydoopuhn
TEQLOYN ]

Ewova 2.10 Xtig owpaipikés npwreives ot udpodpoBes mAevpikés aAvoides Bpi-
OKOVTal GTO ECWTEPIKO TNG OOHNG ATOWeUYOVTag TNV ENAP Pe TO VEPO, EVE, Ol
ubpopiAes mAevpixés alucideg Bpickovrar otnv emupdveld tng, érov épyovrat
oe enawpn pe to vdarikod mepiBdrdov kat npokalovv tn SidAvon tng npwreivng
oTO VEPO.

Metovoinon TeOTEIVEY

H avatepn dowr| tTov mowteivdv otabegomoteital, 6mms avagpéodnxe,
antd aobeveic deopuovc. O deopoi avtol eivar evaiodntol oe petaforég
™™g Bepuoxnpaociog xaw Tov pH, pue arotéheopa va "omdve" ®oL Vo ®OTOQ-
QEEL, HUQLOAEXRTIXA, 1 AVATEEN OOWY| TOV TEMTEIVAV. AvTiBeTO, 1) TEWTO-
Tayng doun TV TQWTEIVAV, 1) 0TTOl0L OYNUOTICETAL OO OUOLOTOMHKOVS dE-
ouovg, givow oM avOextinn xon woQapnével apetdfint. To gawvduevo
NG ROTAOTQOPNS TG AvATEONS dOoUNS OVOUGLETAL HETOVOIMOT TV TEW-
teivav. H otepeomoimon tmv mpwteivav Tov afyot (aomeddt) ue to fed-
OLUO 1] TO TNYAVLOUO 1] UE TNV ERIOQON LOYVEOU 0EEDG, aTToTELOUV TOQOL-
OelyHoTo 0UToU TOU PALVOUEVOU.
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O\ ToOTEIVES £YOVV POOTIO

To avoEEa pégouv, Grme TEOUVAPEQBN®E, NAEXTOLXG POQTIO, TTOV CAND-
Cet, 6tav oAhdCer to pH tov dtahiportog. Ot TRmTEIVES PEQOVV RO OTES (POQ-
T(0, TOV OVOLAOTIXA E(VOL TO ABQOLOUC TWV POQTINY TWV TAEVQLRMV AAVGTO®V
TOV CUVOEEWY, TTOV TIS OITOTEAOUV.
Avt6 ovppaivel, duotL oL ouvopddEs
%o ®oEPoEVAONAdES TV oUVOEEMV
gyxouv yonowomowmBel yia 10 oynuo-
TLOUS TWV TETTLOKMY OEOUV %ot deV
Eyovv AoV GEvee 1 faonég OG-
Tec. MOvn eEaipeon omoteAoUv TO
TOWTO KO TO TEAEVTAIO OUVOED TG

memndirng ahvoidag, To omoia €xovv
™V ouvopudda Y To ®apBoEVMO Toug

ehevBepa. To apvoE€a autd ovoud-
Covton N-teMxé apuvoEy (1 opvo-
teMxo apuvoEy) xar C-teMnd apvo-
EV (1] napPoEutend apvoEv), aviiotouya. To goptio twv mpwteivav aAhdlel
e ™mv arhayn tov pH %o wopovotdlouvy o autés toonhextowrd onueto (pl),
O, wor Ty pH, 6mov 1o ouvolxd toug gogtio eivar undév. Xe pH=pl
TOWTELVY, U €XOVTOG POQTIO, OeV HLvelTaL pe TV emidpaon niextoinol medi-
ov. g pH peyoliteo tov pl, eugpoviCer apvnmus QoeTio RO KIVEITOL TEOG
™V Gvodo, evad aviiBeta o pH wxpdteo tov pl, epgpaviCel Betnd gogtio non
®wveiton mpog v xdbodo. To yeyovog autd expeTalevduaoTe ®aTd TV NAE-
ATQOPAONON, Wot LEB0OO ®aBAELOUOU %O AViYVEVONG TEMTEIVAV, TTOV YONOL-
HEVEL YLaL VO, Lo WEICOVUE TEMTEIVES OITG UiyUOTd TOUG.

Ewova 2.11 Ta prepd tou naywviou

Sopovvrat ard vadSEIS MPWTEIVES.

O Broroyiroc pOAOC TOV TOOTEIVAOV

O 0SS TV TEMTEIVHY TOU avBQMITLYOU 0QYOVLOUOU VTEQPALIVEL TIC
30.000. O aELBudg awtdg PoavTdlel ol pueydhog, alhd Bo mEémel va oxe-
@tel naveig otL ®a0e TEWTEIVY emTelel oL CUYREXRQUUEVT AELTOVQY IO KOl
OTL 0 0QLOUAS TWV LELTOVQYLAV TOU 0QYOVIOROU EVOL TEQAOTLOGC.

Me #pLtijoLo T Aettovpyia Toug, oL Tpmtelveg dtaxpivovral oe dvo ue-
vaheg natnyoptes. Tig dopunég, mov arrotehovv 10, dSOUKRE CUOTUTIXA TOU
RUTTAQOV KOL TMV OQYCVIOWMV, ROl TLS AELTOVQYIRES, TOU VAOTOLOVV TLG
dudpopeg Aettovpyieg Ttoug (PA. ewdva 2.11 wou 2.12). Ztov mivaxa 3 avo-
PEQOVTOL TTOQAOETYUOTOL TTOWTEIVAV XA 1) AELTOVQYIOL TOV EMLTELOVY OTOV
avBpMOITLVO 0QYOVIOUO.
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Kepativy:
Eivar dopurd ovototie
/ TOV LOAMGV, VOYLHV ®AT

Avrioopota:
Eivan o1 apuvrirég
TOOTEIVES TOV
0QyavIopov
“EvGupa:

Eivor o1 xatolvteg Tov
ANURAY avTIdedoenv
TOV 0QYUVIORGYV

Ivoovhivy:
“Eheyyer 1o eminedo
oaxydoov agto aipa

Axtivn o poooivn:
ITegiéyovran dgpboveg
OTa PUind ®VTTOQN RaAL
GUULUETEYOVV oty xivinon > Auoogaigivy:

oV ogyoviopon Meragéger 05vyovo nar
d10EeidLo Tov dvBgaxa

KoAraydvo:
Eivar Baowzé ovototins Tov
OUVIETIXOV 1OTOV

(007td, Tévovieg, yovogoL)

Ewoéva 2.12 Mepixég npwteives Tou opyaviopoU kat ot Aettoupyies Toug.
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Iivakag 3: Meptkég NPWITEIVEG TOU OPYaviGUoU Kat ot AE1TOUPYiEG TOUG

IIPQTEINEX AEITOYPI'TA

Kolhayévo Zvotannd Tov ouvdETROU LoToy (00Td, YGVOQOL %AT),
€yer dopuxro poho

Awoopaigivn Zuotatind Tov eV cLIOoPOLRIMY, HETOPEQEL TO
0EuYGVo 0TOVG LOTOUS O OTOpOrQUVEL TO OL0EEDLO TOV
avBpaxo and avtovg

Avtiodporo Mogpdyovtar amd Aepgporttrago xow eEovdetepdvouy
dudgoooug eloforeic (uredpra, E€veg ovoleg ®Am.)

Axtivy, pvooivn Zuupdihovv otV %ivon TV XUTTAQMY, VITAQYOUV OE -
pBovio ota puird xuttaQo

Kateivn AmobBnxevel aopéonio oto ydha

Ivoouhivn IMogdyeton and 1o mdyreeag xow EuOtel ta enimeda

0oxyAdQOoV OTO Lol

“Eviuua Meydin natnyogic ToWTEIVMY IOV EMLTOYUVOUV TS XNUL-
%€C OVTIOQAOELS TOV OQYAVIOUWY
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Iepidnyn

O mpwteiveg elvor ToAMUEQY aTtd ¥nurt| dmoy. O dourég Toug Hovd-
dgg eivar o oelpd artd 20 apvoE€a, ta omota elvol idla Y. GAoug Toug
opyaviopove. Ta 12 o’ avtd o apvoE€a o dvBpmmog ta ouvBETeL pe 10
HeTOfoMOUS TOV, EVD T VITGAOLTAL 8 Elval avayxaio Vo T TEOOAOUPAVEL
L€ TNV TEOPN TOV %ol YU autd yapoxtneitovral, wg arapaimta. Ta apwvo-
E€a evavovtol pnetoEy Toug pe TETTIOWMOUS dECUOTVE now OYNUATICOVY TG
mohTeTTdOWMES aloideg tav mpwteivayv. H alinlovyia twv auvoEEwv
™G TOAVTTETTTLOWNG AVOTONGS amoTeAE TNV TEWTOTAYN dOUT| TWV TEWTEL-
vv. Ot tolmenTdneg aAGIOES OVadLITAGVOVTOL OTO YMEO RO ATTORTOUV
devtepotayr] dour], Tov uwopel va elvan elnoedng 1 mruywt). Hiextpo-
otatrol deopol, deouol vdEOYGVoL ko dAhes ELEELS OV avaTTUCOOVTOL
UETOED TV TAEVQLRGV OAVGTOWY TV OULYOEEWV TEOXRANOTVY axSuUN UeEYO-
Mitepn avadimhwon g molvmemTdrng oAvoidag ®oL 1) TOMTELVY ATOXTA
™v torrotayn doun ts. Edv m mowteivy amotelelton amtd meQuoodTeQEg
™mg wmog oAvoideg, autég dtatdocovio 1) pia omEvavtt oty dAAn pe ouyxe-
AOLEVO TOOTO ®OL OYNUaTiCovy Ty tetaptotayy] dopn ™. H avarepn do-
U TV TEMOTEIVAY TEOOAIOEL OTNV TEWTEIVY EvaL TEMXS OYNUOL, TOV UITOQEL
va eivan opoikd 1 tvddeg. To oynuo Tmv TEMTEIVAV €xEL GUEON OYEOT UE
70 BLoroyird Toug Or0. Ol CEALQIKES TEMTEIVES EXOVV RATA RAVOVO AEL-
TOVQYWHO OGN0, EVH OL LVAOELS dOAO.
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EpwTnoetg

1. TIoog 0 YeEVIRGS CUVTOXTIXGS THITOG TV CLUVOEEWV; ZE TTOLEG RATIYOQIES OLat-
%OIVOVTOL TOL OUIVOEEDL AvAAOYQL UE TH QUOT THE TTAEVQIXNG TOVS cAvoidag;

2. To opuvo&y yhurivy HoN-CH,-COOH éyel pl = 7

a. Me mowo popen epgaviCetor ) yhvrivn oe dudhvpa pe: o) pH =1, ) pH
=7, nwony) pH =12;

B. TIodg ovoudLeton 0 dEOUAS TOV UITOQEL VO OYNUOTLOTEL AVAUETH 0TV O-
uvopdda g yhurivng xow v xappfoEviopddo dhov amvoggog, m.y.
™mg ahavivng; (H.N-CH(CH3)COOH)

v. [Iéowv edwv duremtidio umoovv va oynuatiocovv €va uopLo yAuxivng
%o €va uopLo ahaviving;

3. TI6oa emimeda 0QyAvmOoNg dloxivoupe 0T doUT TWV TQWTEIVIXGMY ROQIWV;
Iog n mowTotayric doun ULOg TEMTEIVNS VIToryoQeUEL Tola Lop@t] Ba €xeL
TEWTEIVY OTO YWEO;

4. Tu elvon now TOS TEOROAEITAL 1) LETOVCTMON TOV TEMTEIVAV;
5. g duaroroyeiton GTL PLoL TEMTELVY UTOQEL VO TOQOVOLACEL POQTIO;
6. TTolog mapdyovtog emnEEAEL TO POQOTIO ULOS TEWTEIVNG;

7. Xoaxrtne{oTe TIg TORAXATM TEOTACELS 00V OMOTES () 1| AavBaougves (A)
ArALOAOYMVTAS TV OTTdVTNoT| 00g

a) To dragpopeTind eidog auvoEéwv nabopiletar and to elidog g apvo-
nadog

B) Atopo aletov vdoyouvy ot UGELO GAMV TOV TOWTEIVAOV

v) H tortotayrig dourj wag mowteivng otabegomoteitan, ueta& dAhmy, pe
deopovc vdpoydvou petatl tmv opddwv -NH- xow -CO- g mohvmertti-
durnig ahvoidog

d) H devtepotayiig doun tov mpwteivev otabegomoteiton arxd deopovs v-
dp0YGVoU peTay Tav TAeVER®OV 0AVGIdWV TS TOAVTETTIOWI|S alvol-
dag

¢) H touodidortat doun tmv mowteiviv ®aB00ilet 1o PLoloyird tovg edho
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Ou vdatdvBoanes elvor oL TAEOV dLadEOOUEVES 0QYAVIRES EVIIOELS OTN|
1. Artotehovv pa omrovdaio Ty dvBpoxa Yo T oUvBeon AAMmY VK-
OEWV, AAAG ROL OTTOBNKES YNULRTG EVEQYELOS, TTOV YONOLUOTOLOVY TOL RUT-
tapa. TTohoi vdatdvBganeg, 6tmg N ruTTaEiVY %L N (LTivy, €X0UV dopL-
%0 QOAO RO TALOEYOVV UNYOVLXT] VTTOOTHOLEN RO TEOOTOG(0 OTTG TO TEQL-
Baihov oe oplouéva €idn opyaviouwv. Ov vdatdvOpoaneg dronpivoviol og
LOVOOOXYAQITES, OMYOTOXRYAOITES (OMA. dLoORYAOITES ROl TOLOAKYOQITES
%ATT.) »ow oAvoory0Qites. OL HOVOOOKYOQITES HOL OL XOUNAOU LOQLOKOU
Bdoovg oMyocanyapites, ouviiBmg ovoudioviol odxryaga.

Movogaxyopiteg

O\ povooaxyoQiteg eivor ToM-vdQoEV-aAdelideg 1| TOM-VOQOEV-RETO-
VEG UE TOlL g onTd) dtopa dvBpaxa. H olpdtn eivar, yio mapdderypa, wa
TOAV-VOQOEV-0AOETdN ne mEVTE dTopa dvBgoxra (Tevidln) o 1 YAvrAn
ue €€ drouo avBpaxa (eE6CN), evdd M pEOURTATN Pal TOAV-VOQOEV-RETS-
vn ue €€ dropo avBpaxo (reToeEALn):

. CH=0 1CH20H
2 2
fH=o H—C—OH £=o
3
H—¢—0H HO—C—H HO—C—H
4
H—a?—OH H'C OH H C OH
4 5 5
H—G—OH H—G—OH H—C—OH
5 6 6
CHeOH CHOH CH20H
PBOTN YAUKGTN PPOUKTOTN

To 0dxrY00 EUPAVICOVTOL CUYVE ROL UE TNV KUXAKTY TOUS LOQYY], 1) O-
moio oynuotiCetal ovbdounTa, 2atd TV dLAAVOY TOVUS OTO VEQD, TT.X.

cH 5 i HO—CH

g0 HO-CH, H=C—OH .
H—G—OH o\1<H HO-C—H O
H-¥C—OH

4 — M H/ oH H-C—OH e 4| oH HA!
H_C_OH -~ 5 | 3 OH

y 3 2 H=C—OH HO 2

CH,OH OH OH GCHZOH H OH

pPIRATN KUKAKT] Hop@n TG pBOTNG  YAUKGTN KUKAWKN pop@r TG YAUKSZNG
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Awoaxryapites - OMyoooxyooiteg - IloMoaryaoiteg

H mo onuavoixy 18ttt Tmv Lovooox oLtV Eivol 0Tl ovitdQouy pe-
TaEV TOvg, ne T PonBeLol ELORDY OVOLHDV TOV EVEQYOTOLOUV TNV OvTidoa-
o1 %KoL oYNUOTICouy Toug droonyaites ue Ty atofoly eveg nopiov ve-
00V, 7T.%. N LOATOLN oynuortiteton amd dvo uopLa YAuroing, wg e&vg:

HO—CH, HO—CH, HO—CH,
H

I — —
Py T ey P
—_—
NOH /o DL o o R B0 N B o
HO
oH OH "

OH pantétn 0

HO—CH,

O deopol wov evavouy Tovg dYo Hovoooryaites, ovopdloviol yhuxro-
Cutizol dOeopol (ONUELDVOVTOL LE KROUKLVO YQDUOL OTIV TAQATAVMD ELUOVA).
H avtidpoaon umopel va emavaingOel moleg @oeég ue ™ ovvdeon eviog
uovoooxyapity ®dfe poed ®oL £T0L TEORVITOUV dLadOY LKA TOLOAXRY QL
TEC, TETOAOANYAQ(TES %.0.%. H €von 2 €wg 10 povoooxyoortdv pe avtd
TOV TQOTO OYNUOTICEL TOAUUEQY], TTOV XAEAXTNOICOVTAL WS OAMYoTaRYAOL-
TEG, EVA 1] OUVOEON TEQLOCOTEQMV POVOCURYOQLTMV OYNUATICEL TOVS TTO-
AMoaryagiteg.

OL oNUOVTIXOTEQOL TTOAMVOORY UOITES

Ol onuavTroTeQOL TOAOAXYAQOITES EIVOL TO YAUXOYOVO, TO dUVAO %Ol
N xvrrapivy. T1od to yeyovog GTL ®oL Ol TEELS CUTOL TOAMOOKYOLOITES OL-
%xodopovvral amd 1o (9Lo LOVOUEQES, TO UGELO TS YAUXOTNS, dragpépouy
onuovtird g mEog 10 uEyebog, v toLodidotatn doun %ol To BLOAOYLHG
TOUG QOMO.

To yhuroyovo amotelelton amd yddes ool yAvroing, ta omoio
oynuatiCovv €vo peydro Oduoxhadiopévo morvpeés (PA. ewmova 2.13).
Xonowuever oov amodiun yhuroing ota Cwwd nittago. Amobnxreveton
®VEIG OTOVS VG, 6oV VOPOAVETAL 08 YAUXROTY %ol ROAOTTTEL AUEOES €-
VEQYELARES AVAYHES TMV UVIXMV RUTTAQMV, AALG KoL OTO 1T0Q, GTTOV CTT0-
OtdeL YAurASln ya T dtotienon otafeiv emmTEdWY CanyAQOV OTO OLIULCL.
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Ewoéva 2.13 Ot 1petg moAvoakyapites tng eikovag amotedovvrar amd yiAiddeg
poépta yAukding cuvbedepéva pe yAuxolitikovs becpous. H kuttapivn (1) eivai
evbeia aAvciba, n auulonnktivn tou aulilou crelpoetdnig (2), evd To yAUKOyO-
vo (3) eivat StakAaSiopévn aluciba.

To dpvio givar €vag mohvooxyoitng wov amovidtol o€ 000 HOQPES,
™MV OUUAGTY o Ty apvrommxrtivn. H apviéin amoterel to 20-30% tov a-
WoAOL ®ow oynuatitel evbeteg ahvoldeg, eva N apvromnxtiv aotelel T0
VITGAOLTTO TTOCOOTO TOU OUUAOL ®ow €xel omelQoeld] dudtokn (PA. ewdva
2.13). Xonowuetel oav amobixn yAurolng oto gutd xal €Tot emteel Plo-
AoY1nS QOMO OVAAOYO UE QUTO TOU YAUROYOVOU TV LMV ®UTTAQWYV. A-
moOnxreveton ota omépuaro. (dMuntoraxd) ot Tovg forovg (tatdreg). To
ONUAVTLRGTEQO TTETTTIHG EVEUIO VL0 TNV VOQOAVOY TOU OUUAOU ElvaiL 1) oLpv-
Adom, mov foloretal 0to OAALO %O TO AETTO EVTEQO.

Téhog, N KVTTEQEIVI) TOV %Ol OUTH ATAVTATOL 0T PUTA, OTTOTEAETOL O-
76 8.000 - 12.000 udpra yYAunotng now oymuatiCel evbeieg ahvoides. Etvor
N mo dadedopévn ot PUon oyaviri ovoia, apov amoterel To 50% Tovu
OUVOAOU TV OQYOVIXMV EVHOOEWV TMV PUTHOV. XONOLWEVEL 00 dOWRS OV-
OTATIRG KVQIMS TOV HUTTOQLROU TOLYDUATOS TOV QUTHV. XooxThiCeTan
oo peydn avroyy, Ot de draomdton evroha o oL YAURGING. Avtd
opelheTOL 0TO GTL EV VTTAQYOUV OTAL PUTA, OAAG RO OTAL TTEQLOOGTEQO TM-
o %o ToV AvBpwto, Tor eWdwd €viuua, Tou artontoUvToL Yo T dLdomao
TV YArolitradv g deoudv. Tétota vivua drabEtovy Sume T UNQURa-
OTLRA RO €TOL 1) KUTTOQIVY TETTETAL OO TAL PUNQUXAOTIRA, OAAA OYL Ot
Tov dvBpmrro.



XHMIKH XYZTAZH TOY KYTTAPOY

Iepidnyn

OL ONUOVTIRGTEQOL TTOAVCARYAQITES EIVOL TO YAUROYOVO, TO GUUAO RO 1)
RUTTAQIVY. ATO TYV drtoyn g Xnuetag, oL molvoaxryoiteg autol elvan
mohvpen] pe dopunt) povada ™ yhvroln. To duvio yonowwevel wg omobi-
%1) EVEQYELAG OTOVS PUTLROUS 0QYOVIOUOUGS, EVH TO YAUROYOVO emitelel TOV
{010 gBAo otovg Cwrove. H nuttapivy eivar 1) théov dadedouévn ot @u-
01 0QYOVLXY OVOTOL RO YENOLUEVEL G DOUHO VMHO TOU RUTTAQLXOU TOLY K-
HOTOG TWV QUTLRWV KUTTAQWV.

Epwtnoeig
. ool ov onuavTrGTEQOL TOAMOUKRYOQITES KO TTOLOS O BLOAOYLRAS TOUG QO-
hog: ) ota utd ®ou fB) oto Coa.
. H 2-8e00Ev-01f6Tn oynuatiCetan ams ) ool ne aviratdotaon Tov 2- v-
dpoEvAiov pue vdpoyGvo. Mropeite, Aol TAUQUTNONOETE TO CUVTARTIXG TU-
70 ™S OLPOTNG, VO YOAWETE TO OUVTOXTLHO TUTTO TG 2-0e00EV-OLPAING;

. T wowo AGyo M »uttapivy dev €xel dueon Bpemtixy olo yio Tov AvOpwmo;

. Todnpte 890 noepés g yAurding mov umoel va ouvumtdyovv o€ vdaTro
dudhuvpa.

47
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To vouxrheind oE€0 natéxouv pia, povadiny] 0Eom avaueoo oto porQo-
uépta. ‘OyL wovo ovuueTéyovy oe ToOAMES floloynég hettovpyieg, alhd a-
TTOONUEVOUV KOl UETAPEQOUY TLS YEVETIXES TANQOPOQIES, ATOTEAOVY dNha-
OM TO YEVETIRG VMKG TOV ®UTTAQOV. AUTd TaL HGOLL BOIOAROVTOL OTOV TVOT-
VO TV EVROQUOTIRMY KUTTAQMV KOl OTO KUTTOQOTACOUC TWV TQOXUQUW-
TIRMV %Ol TEQLEXOUV GAES TIS TTANQOQOQIES TTOV YOELALOVTOL Yo TO dLThal-
OLaopS TOL (OLOV TOVS TOV £0UTOY, Y T OVVOECT AAADY VOURAETRMV OEE-
v, aAG ®al Yo ) oUvBeon Twv mewteivay. Ymdoyovv dvo €01 vourhe-
inwv oE€mv, T0 de00EV-gLBO-VOURAEI®G 0EV, TO YVwOTS pag DNA, nou to
oLpo-vourAeino o0&V, to Yvwotd pog RNA. Amé ynuuxy] dmoym, To VOurie-
ind oE€a elvan molupen] ue SOMRES LOVADES TAL VOURAEOTIOLOL.

Ta vourAeotidwn

To vouxheotido. dopouvtal ol TEELS OLOPOQETIXES OUAOES: WOl JTE-
vroln (oauyoQo ue mEvTe droua dvloaxa), wo alwtovyo fdon rou o
@wapootxt] oudda. Ouopddeg avtég cuvdvdtovrol peTal Tovg, dmmg del-
YVEL M EwOva 2.14, yio vo oynuaticovv €va vourieotidlo.

DoopogLx] opdda

Atmrtovyog pdon

TIevtotn

Ewova 2.14 Tumikri Sopni voukAgotiSiwv.

Ta vourheotidia tov DNA (de00Ev-o1fo-vourheotidia) mepLléxovy mg
TEVTOLN, T 2-0€00EV-QLPOTN, evdd ta vouxrieotidia Tov RNA (pifo-vov-
uAeotiOLa) mepLéyouv ) ELRSLN. OL alwtovyeg PAoels Twv vourheottdimv
etvaw m adevivn (A) xow 1 yovavivn (G), Tov avirouy OTig TOVQIVES KoL 1
Buuivn (T), n ®xutooivy (C) row n ovgaxidn (U), wov avirouvv OTig TuQLuL-
dtveg (PA. ewmodva 2.15). H adevivy, n yovovivn ®ot 1 ®UTooivy GUVOVTH-
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viow ot ota OUo €idn vourdeirwv oE€mv. H Buuivn vrdoyer udévo oto

DNA, evd) 1 ovpaxiln povo oto RNA.

i |

H
Adevivn (A)
o
|
Ho N SN

c
O/C\N c\|_I o N H
|

c H
c /CH3 / \C -

o—=

c
HNT N O

NH AZQTOYXEX BAOEEIE

H, € N
N D \

[ e

|
H

Tovavivy (G)
o

I
H C H
\N/ N

(o] [
O/ \N/ >H

H
Qupivy (T) Kurooivn (C) ov @gnfkn )
IHENTOZEX QY. POPIKH
HocI:H2 OIH HO(in OIH OMAAA
G C
ow W
0|H OH 0|H H O—T__o
PGS 2-Ag00EVOIBSIN o

Ewova 2.15 Ot dopikég povdadeg twv voukAeoriSiwy.

H ovvdeon wag almtotyov fAong ue v meviotn maodyel To vourhe-
ooido. H adevivn, yio mapdderyno, ovvdéeton pe tn ouetn xow oxnuorti-
Covv v adevooivy. H otvdeon wag pmopoouxic ouddas 0to VOurAeoot-
OLo0 odnyet oto vovrdeotidro. “Etol,  pmopoguiimon g adevooivng nog
odnyel o uovopwopoouixtj adevooivy (AMP), mov elvow vourheotidio
TOV VOUXAETR®V 0EEwV. H ouvdeon detteong pwopopintic ouddag, nog o-
oyel o dpwopopixrj adevooivy (ADP) now n ouvdeon Toitng otV TL-
poogopirt] adevooivn, (Adenosine Triphosphate, ATP) (fA. eindva 2.16).
Avto glvon €va vourheotidlo e vPmir evEQYeLa, TO 0molo To ®UTTOQO, O-
wg Bo dovue ot ETSUEVA, XONOLUOTOLEL YL TNV TQOCWELVY] OTOBREV-

On %Ol UETOPOQA EVEQYELOC.
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DwopopLrés opddeg

il 4

Pupdtn Adevivn
——— —

Adevooivny

Eikéva 2.16 To pdpto tou ATP.

P0o@odLeaTEOLROL DETUOT

AVO vourheotidio uwoeouv va. evnBotv pe opotomoMxo deoud Tov on-
ULOVQYELTOL AVAUEDO 0T PMOOQOQLXY Opdda Tov eVeg ®ow TV 3-vdpoEu-
houdda tov dilov, ontdte poxvrtteL Eva, dLvourAeOTiOL0, TT.Y.

o _
0—P-0-CH, 9
0 , Bdon O_E_O_CHZ
H/ OH . 1,Bdon
H 3| 2 H H OH
10 OH gvepyoroinon H 3| 2
H o OH
QH 5 -H20 | 5
'0—P—0-CH, 0—P=0-CH,
0 0 1,Bdon 0 ) 0 1,Bdon
4
H/"OH H/ oH
H 3 2 ° H 3 2
OH OH OH OH

AwvoukAeoTidl0

O deopoi mov ouvd€ovy ta dvo vourheotidia AEyoviol pwogodieate-
0L#0l deoNOl (ONUELHVOVTOL UE ROUKLVO YOWUA OTNV TAQOTAV® ELXOVAL).
Av 1 avtidpoaon emovaingdel ToAES PoEES pe Tov (010 TEOTO, TOTE TRO-
HUTTTOUV OTAOLOHA TOWVOURAEOTIOLD, TETQAUVOURAEOTIOL ®.0.%. AV LAMOTO
N ovitdpaon emovolneOel YIMAdES POEES, TEORVITOUY TO. AEYSUEVA TTO-
Avvourdeotidte 1) molvvovrdeotidinés atvoideg (BA. ewova 2.17). Té-
TOLoV €(d0VE ToAVOURAEOTIOES alvoidec elval Ta vourAeind oEéa DNA
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xaw RNA. H alvoida tov mohvvourheotdinav aivoidwv oynuatiCeton o-
76 TOL OARYOQOL TTOV EVAVOVTAL UETAEY TOUG, OLAUECOV POOPOQLRMV OUd-
dwv, eve ov atwrtovyes Pdoelg mpoeE€yxouv amd v alvoida (BA. ewmova
2.17).

0 o @
e

Daogodieoreguds )

deopds —g

@

Novxheotidio
—

Doogogueri opdda Atartovyog féom

@ .

Ilevtétn —>

Ewkova 2.17 Ta voukdeotiSia evdvovrat petal toug kat cynpatiCouvv Tic mo-
AvvoukdeotiSikég aAucideg.

H dou1 rov DNA

Ou 0lvoideg Tmv vourheivindv 0EEmv €xouv ouvi|Bwg ueydho unrog. E-
meldn ndbe vourheotidlo Tov DNA pmogel vo megiéyel omoladimote and
g fdoeig A, T, G, C vmdoyel, OTmg ®oL OTLS TOWTEIVES UE TOL ApvoEEaQ, €-
VOGS OTEQLOOLOTOS 0OLOUGS OLAPOQETIRMY CUVOVOOUMY VOUXAEOTLOIWV,
7OV ®OOEVAG TOUS AVTLITQOOMITEVEL HOL EVOL OLApOoEeTIRG HopLo DNA. Av,
yia Taedderypa, o tohvvouvrheotdiny] ahvoida arotereitan amd 1.000
vourheotidia, TéTe pmooel vo ornodopnBel pe 4™ SuapopeTiroig Todmove
waw var tporvpouy 4% Siagpopetinég moluvourheondinég alvoidec.

H olMnhovyio twv vourheotdiwv oe wa mohvvourheotding aivoida
amotelel ™V ovopalouevn meoototayr dourj ™s. ‘Omms ®oL oL TEWTEIVEG,
oL wolvvourheotduméc alvotdeg dtabBETouy nou devtegotayr doprj, dmA.
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euaviCouv uia ogLopévn dourj oto xweo (toLodidotatn dour}), xdon oty

omoio extAnedvouy to Prohoyird Tovg edro. To 1953, o1 Tovdroov naw

Kouwt modtewvav €va povtého yio ) doprj tov DNA, to povtého tng oi-

wANg EMrag. ZVpupwvo Pe autd To HoVIELO, To uopLo tov DNA (BA. ewo-

va 2.18) €yeL to oxohovBa footrd XOUQOKRTNOLOTIXRA:

® qmoteAeiton amd OU0 TOAVOURAEOTLOWRES AAVOIOES, TOUC XADVOUG, TOV
oynuatiCouvv 0eELO0TEOPN EMNAL.

® oL atwrtovyeg Pdoelg oe ®dbe nhdvo elval xdbeteg otov ®UELO dEova
TOU HOQLOV %L TTQOEEEYOVV TOOG TO ECWTEQLXS TOV.

® 0oL 00 ®AVOL CLYRQATOUVTOL HETOEY TOVG %o 1) OAN doprj eivon otabde-
o1}, LSl avamricooviol deopoi vVOEOYSVOL HeTaEy TV alntovywy Bd-
OEOV TOV dV0 RADVOV.

" —
Zevyog e I
oupTthn- — =
owuoTL-
ROV | =
Baoewv

= -

Ewova 2.18 To povrédo tng SurAiig éAikas yia tnv Souri tou DNA.

O deopol vdpoYSGvoU avarTiooovtol HETOEY TV Pdoewv avd Cevyd-
ota. “Etol, m adevivn oynuotiCer deoud vdpoydvou pe ) Bupivn xow m
yovavivy ue v ®utooivr. Zuviifwe Aéue ot | adevivy elvor oupuminon-
paTz g Bupivng #oL 1 youovivy CURITANEMUIATIXY TS KUTOGIVNS, VIO
va vrodnidoovue ta Levydolo Twv BAcEmV, TOU UETAEY TOVUS avarmTicoo-
viow deopol vdpoyovou (A - T xnaw G - C). Mdhota, oto Cevydot (A,T)
oynuotiCovron dvo deouot vdpoYSvov, eve oto Levydot (G,C) oxnuoatiCo-
viau teelg deopol vdpoysvov (BA. ewmova 2.19). H cvuminpopatindtta
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TV Bdoemv #aBopilel T oxeTirvt] B0 TV dvo *RAWV®V, SLOTL ATEvavTt O-
76 W adeviv Tov eveg ®Advoy mEEmeL dvto va foloxetal o Bupivn
TOV GAAOV HADVOU, SIS ETLONG ATTEVOVTL QTS ULOL YOULVIVY TOU EVOS HAM-
VOU TIQETEL TAVTA VO, BOIORETOL L0l KUTOGTVY TOU AAAOV RAGVOU.

9y CH,
\w/H \c/c/\
c \
C—H
Y/ o \N . H—N/ /
[ ot
NS H /' w
H/ ©
Ouui
Adevivn P
H
\N C
— NN A . _H
o-+*H ‘<|3 c
[ . |
N /C\ /H N\ /N\H
/ \c N C
H—C | | /
\ /C C
/N N7 N
H H Kvutooivn
Tovavivy

Ewova 2.19 Ot Secpoi vbpoydvou petalt twv oupnAnpoparikadv Bdcewv tou DNA.

O Brodoyrog p6rog tov DNA

210 popta tov DNA aroBnuetovior oL YEVETLRES TANQOPOQLES YLOL TO
OUVOLO TMV YOQOXTNOLOTLIRMY EVOS KUTTAQOU %Ol KOT ETEXTOON EVOS 0Q-
voviopoU. H xataygaglf tav yeverindgv aingogpogiiv 0to DNA otnoilerar
oty alinlovyia Twv vovxAeotidiwy, oni. oty alinlovyia Twv fdocwy THg
mowtotayovs dourjs. To DNA elhéyyel SLOUECOV QUTAV TWV TANQOPOQLOV
®dBe vutrary dpaomoldmro. Emuthéov, 1o DNA petafipdtel g yeve-
TIRES TANQOPOQEIES aTS YEVIA O€ YeVID ®ow EEACPALICEL TN SLaLadvIon TwV
eLdv.

To ouvolo Twv popiwv tov DNA evig ®uttdov ommotelel TO YEVETIRO
VMRS TOV. ZT0 EVROQUMTIXG HUTTOQO TO YEVETIXO VMXO Poloretal otov
TVENVO, EVH OTO TOORAQUMTIRA 0TO ®UTTOQOTAAOUA. “Eva g mooootd
DNA Botoxetar ®ou ota royovOoL xol Tovg YAWQOTAAOTES TWV EVXA-
QUOTLRMY ®UTTAQMV. [l To Adyo awtd, o opyavidia avtd €xouv vamoLo
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outovoulo o€ OYE0M UE TO VITOAOLTTO ®UTTOQO, GO0V 0LPOQJ TOV TTOAAAITTACL-
OLoous %o TN oUVOEOT HATOLWV TEWTEIVAV TOVG.

H dounj #ou 0 Brohoyindc o6hog tov RNA

e aviiBeon pe o DNA, to RNA eivar »otd fdon €vo novoriwvo ué-
oLo0. Amotelelton dNA. artd o, k] woAv-gLo-vovrheotdiny alvoida. H
alvoida uropel vo avadurhavetar oe optopévo onueia (BA. ewmdva 2.20)
%o vo. otaBegomoleitol pe v avdmtuEn deoudv vdoydvou petakl ov-
UTANQMUATIXWV PACEWY, TOQA TO YEYOVOS OTL O° QUTY TNV TEQITT™ON Ol
Bdoeig ovnrouvy oty dro advoido. To Cevydoro, paMoTo, Twv OVUTANQW-
notrav Bdoemv tov RNA, etvor adeviv - ovgoxiin (A-U) xou yovovivn
- nutooivn (G-C).

E i
AT A\ £
N AR 4 2|
i':"g;.'.- i J %’," \ Y Agopol vdoySvou [ |
AN petaEs 5 =
= B e OUWITAQWUOTIREY |
i ll._:'-' : Bdoemv t'
et b =
"::._\__?l..'\--_ﬁ::_.' [:[][]_—"\-:.. !!-_E.I.L]_n.
4 gl i i g R I
iy 8 ) -_||]|.-"I =y
e : O
p = E
1] : F
|
o
J ¢S

Ewoéva 2.20 AvadiumAdceig tng moAvvoukAeotiSiknic alucibac tou RNA.

To RNA oloreton 0T0V TUENvaL, T0 ®UTTOQOTAAOUA OAAG KO T JLTO-
K OVOOLAL RO TOUS YAMOOTAAOTES TMHV EVRAQUMTIXMV KUTTAQWV. ATTavTdToL
O€ TQELG TUTOVG: TO ayyeMapogo RNA (mRNA) mov pHetopepetL Tig yeveTL-
%n€g mAnpogopies amd 1o DNA ota gupooduata, Grrov YiveTol 1) TEmTEIVO-
ouvBeom, to petagoprd RNA (tRNA) mov petagépet apvoEEa ota gLo-
ODUOTO YO T OVVOEON TV TEWTEIVAV ®ou To gtfosmpuiné RNA (rRNA)
70V amoTeEAE JOULRG OVOTATIRG TV OLBOCMUATWY.
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Iepidnyn

To. vourAeind oE€a tov wuttdov eivar 1o DNA »ow to RNA. A ynut-
%1] dwoyn ta 0E€a owtd elvor Tolvuueen te doreg HovAadeg To VOURAEOTI-
Owa. Ta vouxrheotidia elvor ovvBeTo popLaL TOV ATTOTEAOUVTOL QTtd io TTe-
VIOLN, uia almtovyo Bdon xow amd pic Emg TOELS POOoQoQRES ouddes. “E-
vo Tl T TAEOV XOQOXTNELOTIXA VourheoTidia eivaw to ATP mov yonot-
UEVEL YLOL TN UETAPOQEA EVEQYELOS NEoa 0To ®iTtao. Ta puéoia tov DNA
artotelovvtoL amd dU0 TOAUVOURAEOTIOES ahvoideg ue eMxoeldr] dudto-
&, oL omtoleg ouyrEaTOUVTOL LETAED TOVS Ue deaUOUS VOROYGVOU, TTOV OVOL-
TTVOoOVTOL LETOEY TV CUUTANQMUATIXOV TOVS Bdoemv. Ztnv olinlovyia
TV fdoemv tov DNA givol ®otoyQOUUEVES OL YEVETIRES TTANQOPOQIES TOV
®xuttdpov. Ta puéora Tou RNA ovviifwg amotelotvvion amd pio moAvvov-
xAeondwmt] olvoida, 1 omoic 0€ HeQRA TUUOTA TG OVAOLTAMVETAL OTO
¥00. O #ipLog Broloyirdg pdhog tov RNA eilval 1 petagpod Tmv yeveTi-
nV TAnpoopLwv amtd 1o DNA ota giocouata. To RNA maiCer emiong
€veQEYO QOLo 0t dLepyaoia TS TEMTEIVOOUVOEONS TTOV OuVTELETOL OTAL QL-
Boowpara.
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Epwtnoeilg

1. TIoieg ot domxég dLopoEES avdueoa, oto PLBOVOUXAEOTIOLL %ot TaL OETOEV-
oLpo-vourheotidia.

2. Tog ot deopot vdEOYSvou cuufdrlovy ot 0TOBEQGTNTOL TOU HOEIOV TOU
DNA;

3. T\ onuoiver CUUITANEWUATIXOTNTA TOV ALWTOVXWV PACEMV;

4. Tlowd amd to ToQondTm Vitdoyouv o €va uépo DNA;

opotomohxoi deopot nappoEuviondda
RUTOO(VT| deopol vdpoydvou
ovpaxiin POOQoELrY oudda
vAurepivn oLpStn

5. Towa amd to wogondtm dev Loyvouvy yio 10 pépLo Tov RNA;

a) ®AmoL at6 TO. PLBOVOURAEOTIOLA TOV TTEQLEYOVY KUTOOIVY
) meoLéyeL mevioteg

v) elvaw povérhwvo

d) epaviCer dopn duhiic EMnog

6. ZUUTANQ®OTE TOV TOQOXATO TTEVOXA TTOU OVOPEQETOL 0T doprY] 0QYAvV®™-
01 LEQLRMV LOXQOUOQIMV:

MoxpoudpLo Tevixn ovopaoior  AlBuds duagoge- Ovopaoio deopov
TURGV 0

T'\vroyovo

DNA

RNA

ITowteivy

7. “Eva uépro DNA amopovidnxe o petoridnrav ou atwrtovyeg PAoELS Tov,
ot omoteg firoy ovvohrd 20.000. To 30% a6 avtég 1o amotedel 1) fdomn a-
devivn.

a) Na vrohoyiotel to TAiBog tmwv vtdhowtwy BAcemv ®abmg ®oL To TOC0-
0T6 CUMUETOXNS TOUS 0T down TOu HOoEIov.

B) II6ool deopol vdEOYGVOL OTALTOVVTOL YL TH CUYRQEGTNOY CWTOU TOU [O-
olov tov DNA;
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Amida yopoxtneiCovion ta fropudoia tov de dtohiovrol oto vepd, -
MG uGvo 0g 0QYOVIROUS OLOAUTES, TT.X. OTOV OLBEQa M| TO YAWEOPAQULO. A-
7O YNULRY ATTOYY WTOQOUV VO AVIIROUV O€ TTOAAES AT YOQLES OQYOVLHMV
evioemv. Ta o onuovind froroywmd Amidio elval ta ToryAvxregiowe 1
ovdétega Aim), TO (POCEPOALTTIOLE LAl TO GTEQOELD.

Tovylvrepidwa 1 ovdéreoa Ainn

Ta toryhuregidia 1 ovd€tepa Aimy, 6mmg AEyoviol, oxNUATCovIoL ue
™MV EVOon TOLHV ATAOMV 0EEWV 0TO UOELO TG YAUREQOANG, ULOS TTOAVOA-
%®OOANG ne Toia VOPOEUMAL.

0
I

C
9N
CTZ_OH ﬁ CTZ—O % CHZ—(CH2)15CH3

C KATaAUTNG -C
CH—oOH + 3 Ho” \CHZ—(CH2)150H3 ———— >  CH—0" TCH:—(CHyisCHs + 3H0

oTEaTIKG 0EU |
CH—OH CHz—o\C/CHHCHMCHa

YAUKEQOAN Il
0

TPLyAukep(dLlo Tou oTeatikol oE€og

Ta Mmapd oE€a eivar opyavirnd oE€a pe 12 - 24 dropo dvBoona now €-
TOL 0TOTEAOUV PaxQELES VOEOpOPeg ahvoideg (PBA. emdva 2.21). Ta ovdéte-
oa Almn elval v8EOPoPa uépLa vt de droivovrol vaBOhov OTO VEQO.

Avdhoya pe ™ @UoN TmV MITOQ®V 0EEMV, To TOLYAUXEQIdLO dLanpivo-
VTOL 08 OxOQEOTA ®oL ®opeoUEva. Ta andpeota My elval ocuyvatepa ota
QUTA TORd ota Coo xan elvar ouviBmg VYEA (TT.Y. eAaOA0dO, OToQEALAL
%.4.). AvtiBeTo tor ropeOUEVOL TOLYAUREQIdLOL Elval ovyvdTEQQ OTOL Than TToL-
od ota PuTA ®ow ouviiBmg elvan 1 Telvouv va elvon oteped (.. fovtugo
%.0.). Ta Az elvor poglo mov arrodidovy peydha Tood evéQyelog natd
TV ®OUOT TOUG RO YONOLUOTOLOUVTAL OTTG TOVS 0QYOVIOUOUS ®UQIMGS YLoL
TV aoOHEVOT EVEQYELOG.
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Kopeouévo toryhurepidio TOLYAUREQIOLO

Ewkova 2.21 Movréda kopeopévou kat akdpeotou tptyAukeptbiov. Ot aAvoideg
TV KOPeGUEVRY Autapov oféwv orotBdlovrar n pia moldl kovtd otnv dAAn, pe
anmotédecpa 1o "makerdpiopa’ twv popiwv va givat moAU opiytéd Kat ta Kope-
opéva Ainn va eivai oteped o ouvnOicpéves ouvvbrikes. AvtiOeta, ot Surdoi de-
opoi Twv akdépectwv Atmapav oféwv mpokalolv kduweic otig avlpakikés au-
oibeg, pe armotédecpa to "maketdpiopa’ Twv popiwv va givat mo yarapod kat ta
akopeota Almn va eivat vypd oe cuvnOiopéveg cuvOnKeg.

PoogoMmidwn

Toa mo dadedopéva pmopolimidia TporUmToUV amd TV €vaon dvo At-
TOQWV OEEMV OTO UGELO TS YAUREQOANG %Ol ULOS POOPOQIXNS ouddag,
OV PEPEL 0TO AALO AXQO TNG UL PN TTOAXT] opddaL, ouviiBmg ®dmToLo d-
Aog Tov appmviov (BA. ewmdva 2.22).

Ta pwopoiutidia ouvdvdlovy oto poeLo Toug, VOEGYoPeg ouddes (Tig
avBpaxrirég alvoldeg Twv Mmagwv oE€wv) ue vddpLhes onddes (T
YAUREQOAN, TN PWOPoELXY| %ot TV Tolxrt oudda). “Etot, eugpaviCovv wa
WOLdTUTTY CVUTTEQLPOQU, OTav TTRooTedovy oto veEd. TTagauévouv oty e-
TUPAVELD TOV RO OYNUOTICOVY ol Aemtt otoldda, otnv omoio oL vdESEL-
Aeg opddeg fuBitovron uéoa oto ves ot oL VOROPofes mEofdilovy EEw
amd TV ehevBepn emupdveld Tov. Av Tadh’ autd ta pmogolmidio Olo-
yeTeVBOVV Héoo ot pdla Tov vepou, Tdte oL vORSpofol deopol Tov ava-
TTHOOOVTOL, 00NYOUV OTO OYNUATIOUS OPOLOLHMV dOUMYV, OTTWS TO. UKKV-
Ma xon o Mmdrd rvotiowa (PA. ewmova 2.23).

H 010pod. peta&t pixxviiov xow ®xvotdinv foloxetol oto Ot Ta ®u-
otidLa TEQLEYOLVY VEQD 0TO £0MTEQLHO TOVS. TO YeEYOVAS owtd avaryrdlet
T oogoMmidia va oynuatioovy duthootolfddo (pmapoirmidnx) duwho-
otopdda), ovtmwg dote oL vVORSYoPes ouddeg va "xpupovial" oto ecmTE-
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Ewoéva 2.22 Xnuikdg timo¢ Kat poviédo tng pwopatibulo-yoldivng, evos pw-
opolunibiov tng kutrapixig pepBpdvng. To pdpio éxet uSpoOpiAn Kepalni, mou
elvar pia poptiopévn yoAivn kat pia apvnTikd popTiGEEVN pwopoptkn opdda
Kat dvo pakpléc ubpowoBes avBpakikés aAucideg.

oG TS ®ow oL VORAPLAES va. fuBiCovtan oto veQEd, eite eomTteQrd elte €-
Ewteprd g dumhootoddag. H didmro ot twv pomogoiutidiny eivor
TTOAU ONUOVTLRY YO TO OYNUOTLOUG KO TN AELTOVQYIOL TG KUTTOQXTG UEW-
Bodvng, n oolo amoteheiton natd ®UQLO AdYo amd pwogohmidia. To »vT-
TOQO0 TEQLEXEL O ueydAn avaloyia veQo xal exions meQifdAreTar amo veQo,
OTIOTE TTQOOOUOLALEL e ATIOIHO 2VOTIOL0 %ot ) xVTTAQLXI] UEUPOAVY, OTWS
Oa dovue oto emduevo xepdiato, Oev eivar TAQA HLO. POTPOALTLIONXI] OLTAO-
oroifdoa.
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Dwopohmdiry otoldda
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Ddwogpolmidio

_

Ewoéva 2.23 Svuneptpopd pwcwolimibiov ce vbatikd meptBdAiov

Xtepo€erdn

Ta otepoeldn €xovv dagopetny doun amd to vadiowmo Amidia. To
%©0OLO UEQOS TG dOUNG TV OTEQOELOWDY OYNUATICETOL 0TS TETOEQLS CUUTTU-

2VOUEVOUS doxTuhiovs. Ztovg Cmwrolc oQyaviouovg, to mo dgbovo
01eQ0ELOEC elval 1 YOANOTEQOAN
H3C,

CH—CH,

\
HQC_CHZ
N
oo T -
°@ -
HO

E€wv

H yoknotepdin amotelel cuOTATIRG TNG KUTTOQXTC UEUPOAVNS, QAR
%o TGdpoun EVor ANV TMV OTEQOELOMV OQUOVIV KOL TWV XOMUMV O-
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Iepidnyn

To »voldtega Mmidio fvor Tor ToLyAurepidia, Ta poopolmidia xoL To
otepoeld. Ta torylunepidia elval e0TEQES TG YAUREQOANS Ue Mod OEE-
0L %O YONOLULOTTOLOVVTOL YLOL TV OUT0BREVON EVEQYELOS OITO TOVG OQYOVL-
opovg. Ta poogohmidia eivor Mmidia Tov pégovy mohxi ouddo ot €ToL
ouvdvdatovv tov vdESofo ue Tov VOESEPLAO Yapoxtioa. I To Adyo avtd
TAQOVOLALOVV OLGTUTTN OLVUTTEQLPOQU, Gty BReBovv og VOUTIHG TTEQLRAA-
Aov. Avdloyo pe Ty mEQITTMON oYNUOTICOVY OToLAdES, wxU A 1] Att-
durd ®votida. To meiPAnua TV MITLOROY ®VOTOIWV Elval (o QWOPOAL-
dwr| duthooTtoldda, Tov aroTeAE! AVALOYO TNG KUTTOQLXNG UEUPOAVNG.

Epwtnoetg

1. Megurd Mmdind uéoia dtabgtouv vdESELhes o VIROPOPes mepLoyEs. Na
TEOPAEYETE TS B CUUTEQLPEEBOUV TETOLOL UOQLAL LECTL OTO VEQO.

2. XoQoxrtneloTeE TIg TOQORATM TEOTAOELS 00V OWOTES () 1 AavBaouéves (A)

AOLOAOYMVTOG TNV OTTAVTNOT| OOG:

a) To pwopolmidia eivon drohvtd oto veQod.

B) To Mmapd oE€a eivar opyavird oEéa ue avBoorinii olvoida mov amote-
Aelton oo 12-24 dropa avBooxa.

v) Ta andpeota Amn €xovv ouviBwg putky TEoéhevon xan elvol oteQed
og ouvi|0glg ouvOnreg.

d) Ta Mmopd oE€a evivovtan pe e0TeQLrOUG OEOUOUS PE T YAUREQOAN 1o
oynuatitovv toryhuxepidia.

€) Ou oteQoeLdels 0QUAVES TEOEQYOVTOL OTTS TN KOANOTEQOAN.




