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EIXATQI'H

Avamnrtuén kat OepeAiwon tng emotApnG tnG Bloxnpeiog

H Xnuela, n emotiun mou aoxoAeital pe T LSLOTNTEG KAl TLG ME-
TOTPOTMEC TNG UANG, OTO EMIMESO TWV ATOUWV KAl TWV HOpiwv, amoKaAUT-
TEL TTOAAQ YLO TOV KOOHO TIOU JoG TepLBAAAEL. AVAKQAUTITOVTAG T XNILKN
oclotoon GUOLIKWY CUCTATIKWY e TN HEB0SO TNG XNHKAG avaAuong Kal
yvwpilovtag Toug KaVOVEG TWV XNUIKWY HETATPOTIWY, OL XNHLKOL Umopou-
ooV va avarnapayouVv TIG EVWOEL QUTEG OTO £pyaoctrnplo. Me autd Tov
TPOTO avanmtuxBnke n XNk o0vOeon, n LEBoS0C oU amodelkvUEL 0TO
£PYAOTHPLO QUTO TIOU TIPONYOULEVA E(XE AMOKAAUYPEL N XNULIKN avaAuon.
Me tn nEBodo TNg XNKLKAG oUVBEGNC OL XNULKOL UItopolV va avamapdayo-
UV OAO Kol TtLo TTOAUTIAOKO LOpLAL OTO EPYOOTHPLO.

OL avamntuén Twv SVo Bactkwv HeBOSwWVY TNG XNKKAG avaiuvong
Kal TG XNKLKAG oUVOEoNG Kal TwV TEXVIKWY ToU¢ 0dnyel otnv avamtuén
™G Xnueiag. Ot Suo PBaoikég peEBodol tng Xnuelag Pplokouv Slaitepn
epoppOyr OTNV EMLOTAMN TIOU PEAETA TIG EVWOELG TOU avBpaka, dnAadn
otnv Opyavikn Xnueia. Amo TI¢ eVWOELS TOU dvBpaka ohogva Kol auo-
VOLEVO evlLadEPOV QTTOKTOUV OL EVWGELG TIOU oUVLETOUV Tn {wvtavn UAN.
ATMO auTh TNV OVAyKnN avomtUooETal €vag vEog KAASo¢ n Bloxnueia, n
omola YeAETA TIC XNULKEC Sladlkacoleg mou mpaypatonololvtal ota Blo-
Aoyka ocuotnuata. H Bloxnueio Ba matnoel otn otépea Paon twv Bew-
PLWV Kal TwV HEBOSWV TNG Xnuelag Kal Tng meipag mou €xel amoktnOel
and TNV avamntuén tg Opyavikng Xnueiag. AAMwote n Katavonon twy
Broloykwv dpatvouévwy os BaButepo emnimedo and auto mou MPoodEpEL
TO KAAOOLKO ULKPOOKOTILO Oa NTav aduvatn Xxwpig Tn yvwon Twv GUVTaK-
TIKWV TUTIWV TWV XNUKWV EVWOEWV, TIOU amoteAoUV Ta BLOAoyIKA cuoTh-
poTa KaBwe Kol TwV HETATPOTWY TIOU TIPOYLLATOTIOLOUVTAL O QUTA.

Ouwg n Bloxnuela dev eival anmhd n epappoyrn TwWV VOUWV TNG
Xnuetag ota Blodoyka cuotnuata. H Bloxnueia, Baciopévn otoug Baot-
KoUG VOHOUG Kol peBOdoug TG Xnueilag mpoomabel va anokaAUPeL Kal
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TEAKA va avormapdyel TiG AemtemniAenteg, eAeyXOUEVEG KAl OXESLAOUEVES
Sladikaoieg mou mpaypatonolouvtol otoug {wvtovouls 0pyavIoUoUG.

0 poAog ¢ Bloxnueiag otn {1 pog

MowkiAa kal TToAUTTAOKO €lval Ta EPWTHMOTA TIOU BACAVIOOV TOUG
€MLOTHUOVEC 0Tn Sladikaoio avantuéng kal edpaiwong TG EMOTANG TNG
Bloxnueiog. H oupuBoAn tNG emotnung ivatl peydAn otnv €€€AEN Twv
YVWOEWV TOU avBpwIou yLa TOUG HNXOVIOUOUG TG {wn¢ Kal Tn XPNoLUo-
ToilNor Toug yLa TNV LKAVOTIoinon TWV avayKwy Tou.

XIALASEG €PELVNTIKA EPYOOTNPLA KOL ETILOTAUOVEG EXOUV ETILKEV-
TPWOEL TIG EPEVVEC TOUG, Ot BEpata mou acyoAeital n emotnun. Méoa
ano autn tn dtadikacia n Bioxnueia avédelfe kot avadelkvUEL TIG OUOLO-
TNTEC TWV OPYOAVIOUWY OE HOPLOKO emimedo. OL 8LeG XNULKEG EVWOELG O-
WG VEPO, TIPWTEIVEG, VOUKAETKA 0&€a, AutiSla K.0. €lval CUCTATIKA TWV
{wvtavwy opyaviopwy. Ot Sladkaoieg Tng Lwng £Xouv XNULKN Bdon kot
AelToupyoLV [E TIAVOUOLOTUTIO TPOTIO O OAOUC TOUC OpYAVLOHOUG, oo TO
Baktrplo £wg Tov avBpwro.

AUTO TIOU QTOKOAUTITEL TNV KOV Kataywyrn Twv popdwv mou
eudaviletal onpepa n Lwn dgv elval HovVo n mopoucio OYXETLKA EPLOPLO-
HEVWY Opadwv poplwv, ald n mapouasia kowwv odwv clvBeong Kat a-
ToLKOSOUNONG o€ 6AouC Toug {wvtavoug opyaviopoUG Le T oUvBeon Mo
Kuplapxn ota ¢utda kal TNV amolkodounon ota {wa. To Yeyovog auto
Seixvel OtL Bloxnuikd n Lwn amoteAel pa evotnta.

Ot avakaAUPEeL aUTEG oUPBAANOUV OTNV YVWaon Hag YL TV KoL
V] POEAEUCN TWV OPYOVIOUWY, TV 0PYAVWOT) TOUG Ot Ttimeda MOAUT-
Aokotntag kat TiG dtadikaoieg e€€AENG Toug. AUTEC oL ywwoelg fonBolv
otn Snuloupyla emoTnUoVIKNG Bewplag yla TV amapxn Tng {wAG.

MoA\ég emiotnUeg OmMwe n Bloloyia, n Botavikn, n Fewmovia, n
Qappakeutikn, n latpkni Bacilovtal otn BlOXNULIKA €pEUVA. ZNOVILIKES
elval ol epapuoyEg TNG oTnV Blopnyavikn mapaywyn Kabwg kat otn {wikn
Kall GUTLKH Ttapaywyn.

H Bloxnueia emikevtpwvovtog otov avBpwrno Bonba otnv kata-
vonon tTNg XNUIKAG Aettoupylag Tou eykedpAalou, otnv avokaAuyn twv
QLTLWV Kol TNG Beparmeioag acBevelwv OMWE 0 KAPKIvoc, TNG YEVETIKAG Ba-
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oNG TNG KANPOVORLKOTNTOG, TOU TPOTOU AELTOUPYIG TOU AVOGOTIOLNTIKOU
OUOTAUATOG K.O.

MoAAEG elval oL TEXVIKEG TOU cUPBAANoUV oTnV amokAaAun Twv
XNUKWv dtadikaolwy tng Iwng, onwg n dacpatookomnia, n KpuoTaAloy-
padia k.a. TeAeutaia €peUVNTEG AVATITUEAY TEXVIKEG LKPOOKOTILAG, TIOU
£€PTaoaV TNV OMTIKH KULIKPOOKOTIiOL oTa Opla Twv vavodlactdoswyv. Me au-
T TN KEBO0SO Ol EMOTHAOVEG UMTOPOUV VA OMELKOVICOUV TIG SLOSPOUES
OUYKEKPLUEVWVY Poplwv péoa o {wvtava KUTTapa, vo TtapakoAouBouv
TMPWTEIVEG IOV eUTTAEKOVTOL OTIG a.0B£veleg MaApkivoov, AATOXALUEP K.O.
Ma tnv avantuén autn ¢ pebddou amovepunbnKe 0TOUC EMLOTAOVES TO
NoumeA Xnueiag 2014.

ENOETO: Bacikol oTafpol TG avantuing Tng £mo-
NG TG Broxmueiag
H peAétn tng kadong

To 17° awva o AoBoualle cuvdUaoE ota MEWPAUATA TOU TV TO-
POTNPNON UE TIG aKPLBEIC TTOOOTIKEG UETPAOEL;, YU aUTO Kal Bewpeitoal
£VaG amo Toug BePeALWTEC TNG TTOOOTIKNG XNUELOG. AlepeuvwvTag TELPO-
HOTLKA TO GOLVOPEVO TNG KaUong Slatunwoe tn Bewpia OTL N kKavon ival
N évwon Twv Kauolpwy pe ofuydvo. AuTr TNV EMOXN OL EPEUVNTIKEG UEAE-
TEC €lyav KaTtaAnéel 0To CUUTMEPAOUA OTL Ta (W KOTOvaAwvouv ofuyovo
Kall mopayouv Slo€eiblo Tou avBpaka, evw avtiBeta Ta GuTA KaTavaAw-
vouv 8loeiblo tou avBpaka ka mapdyouv ofuyovo. OAa autd €oteav
TO €peuvnNTKO evdladépov Tou AaPouallé otn PEAETN TNG OXEONG TNG
KoUONG TWV KAUGIHWY HE TV avamvor).

Y& ouvepyaoia pe tov FaAAo emiotripova MEp-ZLUov vie AamAag
Sle€ayel oelpA MELPOUATWY YLO VO LETPHOEL TO TTOCO TNG BepUOTNTAC TTOU
TLAPAYETAL ATO £va LVOLKO XoLlpidlo. Arddelfe OTL N moooTnTA TNG Ogpuod-
NTAg Ao To WOLKO Xolpidlo katd tn dtadlkaaot a NG avamnvong fTav me-
pimou {6l e auTh MoU TApPAyETAL KE TNV KaUon evog Kauaoipou mou 6i-
veL tnyv (6la moootnta Sloeldiov tou avBpaka. Etol o AaBouallé KatéAn-
£e O0TO CUUMEPACUO OTL N avarmvor] eivat pa popdr Kauong Kal OtL apo-
potlol vopol SLEmouv tnv Kalon otnv afla kat Eupia UAn.
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H Slamioctwon autr anotéAecs MARYUA KOTA TnG avtiAnng Tou
BtaAilopol mou Bewpouvoe otTL N Lwn £€xeL Toug StkolE TNG vopoug. Ot &-
TUOTAHOVEG TAEOV ApXLoav va avalnTtouv Thn XNk Bdaon twv dadiko-
olwv ¢ Lwnc.

H g€£Mén twv anoPewv yia thv arapyr tThe {wnAg

To 19° awwva mpaypatomnoltidnke n cuvBeon tng oupiac (ovoia
Tou amoBAaAAeTaL amo ta oUpa TwV BNAACTIKWY) OTO EpYOOTHPLO AId TOV
Wohler. KatappidhBnke pe autdv tov Tpomo n PrrtaAotikn avtiAndn ot
HOvo oL {wvtavol urmopoUv va SnpLoupyrocouV OpyavIKA LOpLOL Kal AvoLEe
0 86popo¢g yla TNV opyavikr obvBeon, SnAadn yla TNV mapaywyr opyavi-
KWV EVWOEWV OTO £pyaoTnpLlo. AkoAoUBnos n amokaAuyPn tng XNHUIKAG
oUOTAOoNG TWV MTPWTEIVWY, TWV VOUKAEIKWVY 0EEWV, TWV ALTTWV KAl TwWV U-
datavOpdakwv. To 1907 o Oloep olvBeoe pla mMpwteivikn aAuoida mou
anoteAeital anod 18 apwvoca.

To 1924 o ooBLeTIKOC Bloxnuikog Omaply dlatunwoe tn Bewpla
OTL n lwn avamtuxbnke HE TN oTadloKh Kal apyrj CUGCWPEUCH OpyavL-
KWV EVWOEWVY, TWV OMOolWwV n ouvBeon MPAyUOTOTOLOUVTOY Ao QATAEG
XNHULKEG EVWOELG TIOU UTIAPXOV OTNV apXEyovn atpoodoatlpa Tng yng, Omou
arnouoiale To ofuyovo. Ita péoca tou 20°Y awwva ot apepikavol MNouvpsi
Kot Midep anédet€av OTL N MPOYHOTOMOINON NAEKTPLIKWY EKKEVWOEWV UE-
o0 0€ €va aépLo pelypa avahoyo pe ekelvo Twy apxikwy otadlwv oxnuo-
TIopoU TG NG, odnyel autopaTa 0TNV TTAPACKEUT QULVOEEWVY Kal AAAWV
OPYOVIKWY EVWOEWV, A0 TIC OMOoLeG UmopouV va ipoéABouv Mo cuvOeTa
Blouodpla.

‘Eviupa

O avBpwrog XpNOLUOTOLOUCE TN Hayld, TTOU OIMOTEAE(TAL Ao
{wvtavolG opyaviopoug, oav KOToAUTn (UMWOEWY amo Ta POIoTOPLIKA
xpovia. To 18° awwvo amopovwOnke amd to ekxVAlopa BUVNE N TPWTN
XNUIKA ouola, Tou eixe TNV IKavoTtnTa va SLaoTad To ApUAo o YAUKOTN Kal
Kot tou 8ev nTav {wvtoavog opyaviopog. ApyoTtepa Ol XNULKEC EVWOELG
ToU €lyav TNV IKAvoTNTA va KAtaAlouv (emitayivouv) BLOXNULKEG avTLld-
paocelg ovopaotnkav eviupa. OL EVWOoEeLg auTEG OTwe amnedelée o Mmouy-
VEP UMopouV va §pacouv Kal £€w amod to KUTtapo. H avakdAuyn autn
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QMOTEAECE ONUAVTIKO 0TOBUO yla TNV avantuén tTwv uebodwv tng Bloxn-
peiag. MéxpL onuepa €xouv MOPACKEUAOTEL XIALASEG EvIupa Kal EXEL HE-
AetnBel o TpoOMOC TG Spdiong Touc.

Bitapiveg

O XOmKe apxég tou 19 atwva avakAAUPE XNIKEG EVWOELSG TIOU
elval amapaitnteg yla tn {wh o€ AMELPOEAAXLIOTEG TTOCOTNTEG KAl TIOU N
£M\ewdn toug mpokaAel cuykekpLUEVEG aoB£veleg. OL EVWOELG AUTEG elvat
Ol YVWOTEC o€ pag Pltapivec. Apyotepa mpoodlopioBnke n xnUikn doun
™G Brapivng C. Tnv endpevn xpovid o Palyotaiv katopbwoe va tn ouv-
B£oeL oTo £pyaoTnplo, avoiyovtag To 6poUo otn cuvBeon Kal Blopnyavi-
KN mapaywyn Twv Brrapwwy. H avak@Audn Kol amopovwon Twy Brropit-
VWV KOl 0 TIPOCSLOPLOUOG TNG TTOCOTNTOC TIOU aalLTeiTOl amd TV KABe
pla yla tn dlatrnpnon tng uysiog, €é6woav UL TTOCOTIKA EKTIHNON YLd TLG
OVAYKEG TOU avBpwrou og TpodEC. EToL n emiotiun mapeixe otnv avlpw-
notNTa Ta péoa yla va e€acdariost pia kaln {wn oto Babud mou ta emni-
TEVYHATA TNG ETLOTAMUNG UTNPETOUV TIG AVAYKEC TOU avBpwrou Kat dev
QITOOKOTIOUV OTNV Ttapaywyr KEpSoug.
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2. XHMIKH XYXTAXH TOY KYTTAPOY

MopLlakr opyavwon Twv KUTTApwV

Av avalUooupe Babutepa TOuG opyaviopoUG, ETE EUKAPUWTLKO-
UG €lTE MPOKOPUWTLKOUG, OKOLLN KOL TOUG LoUG, Ba avakaAUoupe TTOANEG
opoloTNTEG, 600V adopd TN XNKULKA Toug cvotaon. Ztov Tivaka 1 ¢aive-
TaLn % (w/w) mMePLEKTIKOTNTA KAl 0 GUVOALKOG aplBuog kaBe eiboug xnpL-
KWV OUCLWYV, TIOU CUMUETEXOUV OTNV SOUN €VOG BAKTNPLOKOU KUTTAPOU.
AvaAoyn xnuikn cvotacn epdavilouv To KUTTApa OAWV TWV OPYOVICUWV.

Nivakog 1

Xnuikn cvotaon evog Baktnpiou

Katnyopleg xnUIKwY ouoLwv % w/w  Eidn popiwv
Nepo 70 1
Avopyava ahata 1 20
Jakyopa KoL tpodpoua popLa 3 200
Auwvoéa kal mpodpopa popLa 0,4 100
NoukAeotidla kal mpodpopa po- 0,4 200
pLa

Autidla kot mpoddpopa poplo 2 50
AM\Q ULKPA pOpLOL 0,2 ~200
Makpopopla (mpwTeiveg, VOUKAe- 22 ~5000
iKa of€a ko ToAuoakyapiteg)

E€etalovrag Tov mivaka 1, n mpwtn pog dlamniotwon ivat otL To
VEPO AMOTEAEL TO KUPLAPXO OUCTATLKO TOU KuTtApou (70% k.B.). Etol, Ta
TEPLOOOTEPA ATIO TA GAAQ CUOTATIKA TOU KUTTApPoU Bplokovral péoa oe

vdaTiko TepBariov.
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To 6eutepo oe avaloyia idoc poplwv gival Ta pakpopodpla. Ta
LOKPOUOPLO ElVOL TEOOAPWV SLADOPETIKWY ELBWV: Ol MPWTEIVEG, Ol TOAU-
cakyapitec, ta Autidia Kol Ta voukAegika oféa. KaBéva amo ta PLaKkpouo-
pLO €XEL SLOPOPETIKEC XNULIKEG LOLOTNTEC, XApN OTIC OMoleg SleKMEPALWVO-
vtal ol dladopeg Asttoupyieg Tou kuttdpou. Etol, pe tn Ponbela twv
HOKpOUOpPlwy, To KUTTOPO KLVE(TAL, ouVTNPEITOL, AVATUOOETAL KAl TIOA-
AamAaotaletal. Eival aAwote afloonpeiwto, OTL Ta pakpouopla sivatl
mapovTa o€ OAa avefalp£TwG To KUTTApA, avefdaptnta amnod to Babuo sE&-
AENG toug. Ta pokpopopla eival amd xnuiky amon moAupepr, SnA.
HOKPLEC aAuoideg emavalapBavouevwy Sopkwy povadwy (BA. oxnua 2),
TWV AEYOUEVWVY OVOUEPWV. To KUTTAPO MPOoUNBeVETAL TO LOVOUEPH, Kl
OO QUTA CUVOETEL TOL LOKPOUOPLA, €lTe amo tnv Tpodn Tou, €ite T OUV-
BEtel ano anmlouotepeg eVWOELS, OMWG gival to vepo (H,0), To Slokeidlo
Tou avBpaka (CO,), Ta VITpLlKA AAata K.d.

2 2 )
2 39y J;‘J J

E &) 9
fJ J‘J“H % 7

259 Mokupepég

Movapepéc @

IxAna 1.3. Ta povopepr cuveéovtal LETALL TOUG KAl oXNUATI{oUV TA LAKPORLO-
pla.

Ta pokpopopla oxnuatilouv cuumAgéypata Hetafl Toug (Tig YAu-
KOTIPpWTEIVEC, TIC VOUukAgompwTteiveg KkAm.), Ta omoia cuvdualovtal Kal
oxnuotifouv ta opyavidia Tou KUTTAPOU (Tov muphva, To ULToxovéplo,
TOUG YAwPOTTAQOTEC, KATL.).

BA£ToOuE, Aowmoy, OTL N e€€taon tou dalvouévou tng Lwng ot &-
ninedo popiwv emBefalwvel, otL n wn elval opyavwuévn os emineda
aUEaVOLEVNC TIOAUTTAOKOTNTAG. 2TO YEVIKO OXHHA, Ta ATOUA GUYKPOTOUV
TO pHOPLa, TA POPLA CUVOEOVTAL HETALU TOUC KOL GUYKPOTOUV TO LOKPOUO-
pLa KOL QUTA HE TN OELPA TOUG CUYKPOTOUV Tta opyavidia. Ta opyavidia
oxnuatilouv ta KUTTOPQ, TA omola otn ocuvéxela cuvdualovral PeTOEl
TOUG KOL CUYKPOTOUV TOUG OPYOVIOLOUG.
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2.2 To vepo Kal n onpaocio Tou

To kUTTapOo amoteAsital, OnMwg mpoavadEPAUE, O HEYAAO TIO-
00010 (repinou 70%) amnod vepod. To vepo TapOAo mou eival TO LKPOTEPO
HoOplo Tou PBplokel kavelg oto KUTTAPO, £XeL avektipntn afia yia tn {wn.
Agev glval AAAWOTE TUXAio OTL 0TO VEPO avamTUXONKAV Ol TIPWTEC LOPPEC
™G {wng.

To pdplo tou vepou amoteAeital amo €va ATouo ouyovou ouv-
6ebe€vo pe opolomoALkoUg deopolg, ue dUo dtopa udpoydvou. To ofu-
yovo xapoktnpiletal amd oAl peydAn NAEKTPAPVNTIKOTNTA O€ GXECN LE
TO USPOYOVO KAl £TCL EAKEL TTPOG TO LEPOC ToU Ta {elyn NAeKTpoviwy, mou
anoteAoUV toug deopolg O-H. Zav amotéleopa, n MAEUPA oTNV omoia
Bploketal to ofuydvo doptiletal apvnTikd, evw n MAeUpAd otnv omola
Bpiokovtal ta udpoyova dpoprtiletal Betikd (PA. elkéva 2.1). Etol, TO pO-
pLo Tou vepoU eudavilel mMOAOUC Kal cupmepldpEpeTal oav NAEKTPLKO Oi-
ToAo.

H\& §%/H ‘.

O

Ewova 2.1 AutoAikotnta tou popiou Tou vepou. Ta NAEKTPOVIA TTOU QUTOTEAOUV TOUG
beououc H-O, éAkovtal mio toyupda amod to oéuyovo am' OtL amd to USPOYOVo, LUE ATTOTE-
Agoua va opTileTal apvnTIKd N UEPLE TOU 0EUYOVOU KaL apVNTLKA N UEPLA TwV USPOYO-

vwv. To udpto tou vepou eival Eva NAektpLko dimolo.

H SumoAikr) duon tou poplou Tou VePOU €XEL OOl CUVETELD TNV O-
vamntuén nAektpootatikng £AEng, petafl tou ofuyovou evOog Hopilou Kal
Tou USpPOYOVOU €VOG YELTOVIKOU poplou (BA. ewkova 2.2). Auth n nAek-
TpooTaTIKY €AEN PEPVEL TO £va LOPLO VEPOU KOVTA OTO AAAO Kol OITOTEAEL,
onwg Aéyetal, éva dsopnd udpoyovou. OL Seopol udpoyovou eival oAU
mo acBeveig and Toug yvwotoug pag Seopolg (OpoLoTToOALKOUG 1) ETEPO-
moAwoU¢), aAAd dev mavouv va eival onupavtikol. KdaBe podplo vepoul
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Umopel va oxnuatiosl Seopouc udpoyovou pe aAAa tpia r Téooepa popLa
vepoU, onw¢ daivetal otnv elkéva 2.2.

pou. O beouoc vbpoyovou cuuBoliletal ue TPELC

o : e

AnoteAEoUOTO TOU TTOALKOU XOLPOLKTAPOL TOU VEPOU

Ewkova 2.2 Aeouoi ubpoyovou UeTaéU popiwv ve-

Ot deopol udpoyovou petall Twv popiwv Tou vepou Snuloupyo-
Uv éva mMAEypo Seopwv USPOoYOVOoU, TIOU eKTElveTAL 08 OAN TN pala tou.
To mMAéypa auTo SlVeL Lol CUVEKTLKOTNTA 0T KAl Tou Vepou.

‘Etol, To vepo eival uypd otn Beppokpacia meplBaAlovtog, evw
mapanAnola popla, onwg to udpobelo (H,S) elval aépla. ITn OUVEKTIKO-
TNTa Tou vePoU odeilovtal Kal AAAEC ONUAVTIKEG PUOLKOXNULIKEG LOLOTN-
TEG TOU, JE HEYAAN onUaocia yla tn Aeltoupyia Tou KUTTAPOU, OWG N UE-
YaAn SepuoxwpnTikoTNTA KAl N UEYAAN SLAAUTIKN LKOVOTNTA TOU.

H OeppoxwpnTikoTNTA TOU VEPOU

Eav BeppavOel pio oplopévn pala vepoul, €va ONUOVTIKO TTOCO
NG poodepouevng Bepuotntag Ba katavalwbel, yla va "Yalapwoel" to
MAEypa Twv Seopwv LEpPoyovou, evw To uTtoAourto Ba xpnotlponolnBet yla
NV avénon TG Héong TaxUTNTAG TwV Hoplwv Tou vepoU, SnA. yla tnv av-
&non tng Beppokpaciag tou. AuTo MPAKTLKA CNUALVEL OTL amalTe(tal oxe-
TIKA peydAo tooo Beppotntag ylo va LetaBAnbel n Bepuokpacia tou ve-
poU 1 OTwG AEUE TO VEPOD EXEL UEYAAn FepUuoxwpnTIKOTNTA. XAPN OTN HE-
YGAn BgpuoxwpnTKOTNTA Tou vepoU, N Bepuokpacio Tou KUTTAPOU Ta-
papével tepinov otaBeph (~37°C), mapd To yeEyovocg OTL 0To KUTTAPO Ta-
PAyOVTAL 1 KATOVAAWVOVTAL HEYOAA TTOOA BePUOTNTAG A0 TIG TTOAAEG
avtibpaoelg (e€wBepueg n evd6Bepueg), mou cupPaivouv oTo E0WTEPLKO
Tou. H otaBepr Beppokpacio €xel kepahalwdn onpacia yla To KUTTAPO,

10



http://didefth.gr

S10TL e€aodalilel otabepdtnta otn doun Kal TG dddopeg AeLtoupyieg
Tou.

H StaAuTiki LkovoTnTa TOU VEPOU

H moAikotnta Sivel e€dAAou oto pOpLo Tou vepoUu Tn duvatotnta
VO OVAMTUO0EL NAEKTPOOTATIKEG aAANAeMISpAoelc N va oxnuatilel dgo-
HoUC uSpPOYOVOU KOl PE pOpLa GAAWY OUCLWVY, EKTOC OTtO TA OUOLA TOU.
Jav QMOTEAECHA, TO VEPO €ival ApLotog SLHAUTNG TIOAKWY Hopiwy, Ta o-
mola yla to Adyo autd ovopdlovratl udpodiha popla. ETaL, TO VEPO EKTOG
and dlata Slalvel éva peydlo aplBuod popiwv, mou eival onUavTika ylo
TI¢ Sladopeg Asltoupyleg Tou KUTTAPOU (T.X. MPWTEIVEG, MOAUCAKXAPITEC
K.d.). H ddAuon poplwv oto vepo eival to mpwto BApa yla tn petadopd
TOUC amod UL TEPLOXA TOU KUTTAPOU O GAAN, OMOTE £pyovtal O emadn
pe dAAa popla kot Toug Sivetal n duvatdtnta vo avildpAacouy.

Tautoxpova, 0 TIOALKOG XAPAKTNPOCG TOU VEPOU eMIPAAAEL OE LO-
pLa, Tou Sev eival MOAKA, va "amopakpuvBoUuv" amo to nmeplBaiiov Tou
A va anodpuyouv, Katd to duvatov, thv enadr pall touv (Vdpodofa po-
pla). AuTo yivetal koAUtepa avtiAnmto, av okedpBoupe T oupPaivel, o-
Tav pifoue pHEPLKEC oTaYOVEG AASL 0 €va TOTNPL vePO. To Aadt gival éva
udpodoPo Hoplo Kal otav epPANBel anod popLa vepol, SEXETAL OMWOELS
armo mavrtou. Ol anMwoell aUuTEC avaykalouv Ta poépla tou Aadlol va
TIANOLACOUV HETAEY TOUC KAl va oxnuaticouv pikpd odatpidla, mov cuy-
KEVIPWVOVTAL O Oplopéva onpeia tng palag tou vepou (BA. elkova 2.3).
Ou duvapelg autol tou eidoug, mou avaykalouv udpodofa popla va
MANGLAcoUV TO €va To GAAO, Otav Bpiokovtol og LvSATIKO TepLBAAAov,
ovopalovtal udpodofor eopol kal €xouv peyain Bloloyikn onuooia,
onwg Ba So0UUE OTN CUVEXELQ.

Ewova 2.3 Ta uopta tou Aadtou Séxovral anwaoels ano nav-
T0U (UbpooBol beouol) kat avaykalovral va oxnUATIOOUV

ULKPEC OPAIPEC UECA OTO VEPO.

OL dopikol oxnuoTIOpOol TwV KUTTAPWV (KUTTAPLK HeUBpadvn,
KUTTOPLKA 0pyavidla, KUTTAPLKOG OKEAETOG, K.A.) €XOUV WC ETL TO TAELC-
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Tov USPOPOBO XapakThpa Kol £Tol Tapouclalouv PeydaAn otabepotnta
oTo udaTikO TEPLBAAAOV TTOU EMIKPATEL OTO ECWTEPLKO, AAAA KOl TO €Ew-
TEPLKO PEPOG TOU KUTTApPOoU. OL Sopkol oxnUaTIopoL mapouotalouv OUwWS
Kol USPOPIAEC TTEPLOXEC Kal £TOL Ol AAANAETILOPACELS TOUG LLE TO VEPO Ei-
VOL O€ KATIOLEG TIEPLOXEC EAKTIKEG KL OE KATIOLEG AAAEC TIEPLOXEG AMWOTL-
KEC. Zav amotéAeoua, ot SopLkol oXnUOTIOUOL TOU KUTTAPOU Taipvouv
£va teAlkd oxnua mou kabopiletal and tnv Loopporia Twv udpodoBwv
Kol USPODIAWYV TIEPLOXWY TOUC LE TO VEPO. XAPAKTNPLOTIKO MAPASELYUO
Blopopiwv mou udpodofeg kat udPOdIAEG TtepLloXEC elval Ta dwadoALmi-
8La, ta onola naipvouv Slddopeg popdeg dtav Bpebolv oe vdATIKO Tie-
pLBAAov, onwe Ba SoUpe avaAUTIKOTEpA TTAPAKATW (Tapdypadoc 2.3.4).

Avopyava GAato Kot LYVOOTOLYEIo 0To KUTTOPO

21O KUTTOPO UTIAPXOUV, SLOAUPEVEC OTO VEPO, TOAAEG AMALG a-
vOPYOVEG EVWOELCG, OTwG of€a, Baoelg katl ahata. Ol ouoieg auTtég poAo-
vOTL Bplokovtal og pikpr avaloyia o oxéon Ue Ta GAAOL CUCTATIKA TOU
KUTTApou, €xouv omoudaio ¢ualohoylkd polo. Etol, xdpn oOTLG ouoieg
aUTEG To pH Tou Kuttdpou Slatnpeital otabepo, evw emunmAéov e€aodali-
{ovtal oAAEG AAAeG AslToupyieg TOu KUTTApOU. Ta LOvTa OAAWV OTOLYE-
lwv (kupilwe petdAAwV) Bplokovtal emiong, o€ TOAU ULKPEC CUYKEVTPWOELG
0TO KUTTOPO KoL oOTEAOUV T AEYOUEVA LYVOOTOLXELDL. Z€ KATIOLEG TTEPUT-
TWOELG 0 BLOAOYIKOC pOAOC TwV LYVOOTOoLXElWV Oev elval yvwaoTtog, ala
daivetal OtL elval anapaitnta o€ 0pLOUEVOUC OPYAVICHOUC YL TNV KOVO-
VLKA TOUG avamtuén.
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2.3 Makpopopia kat aAAa Blopopla

Mept to 20% K.B. TOU KUTTAPOU amoteAEltal and BLoAoyLKA [LaK-
pouopla (mpwreiveg, moAuoakyapiteg, voukAgika oféa) kot dAAa BLouo-
pLO, OTtwG Ta Amidla. Ta pPoKpopopLa €lval amo XNULKA arnoyn moAuUEepH.
Ol npwtelveg anoteAolV TTOAULEPH AULVOEEWY, OL TIOAUCOKXAPITEG TTOAU-
LEPN AMAWY COKXAPWYV, EVW TA VOUKAEIKA 0f€a lval TTOAUUEPT VOUKAEO-
Tlwv.

2.3.1 llpwTEiveg

OL npwrteiveg eival ta no Stadedopéva popla oto KUTTapo. AKO-
LN Kol éva amAo KUTTapo, OTwe auTod Twv Baktnplwy, MEPLEXEL EKATOVTA-
6e¢ mpwtelvwy, KABeULd amo Tig omnoieg mailel Eva dladopeTikd poAo otn
Aewtoupyla tou. OL mpwrteiveg eival MOAUTTAOKO PLOPLA KAl XapaKTnpilov-
ToL amo e¢eldikeuon oTIg AELlToupyleg Tou emtteAovv. To kaBéva amo autd
poLlalel Pe €vayv LKOWOTOTO KAl TAAOVTOUXO LOUGLKO TIOU CUUUETEXEL OTNV
KOAQ EVOPXNOTPWHUEVN AEITOUPYLO TOU KUTTAPOU. XTIC MPWTEIVEG oL UTE-
prAappavovtal €vIUPa, OVTILOWHOTA, OPHUOVEG, LOpLO yla tn Hetadopd
OUCLWYV, aKOUN Kal SOULKA CUOTATLKA TOU (510U TOU KUTTAPOU.

Apwoééa

Ot SopLkéG povadeg (Hovopepn) ou cuvBETouy TIC pwTEiveg ei-

VaL T opWvogEa. ITa KUTTOpO Twv Sladopwv opyaviouwy, xouv Bpebel

mavw anod 170 SladopeTika apwvoleéa. Amo autd povo ta 20 amoteAolv
OUOTOTIKA TWV TPWTEIVWV.

Ta apwogea, Omwe SNAWVEL Kal TO OVOUA ToUG, E(val OPYAVIKEG

evwoelg pe duttr ¢uon: elval tautoxpovwe apiveg, aAAd Kol OpyavIKA

o€a. O yevikOG CUVTOKTLKOC TUTIOG TOUG £lval o akoAouBog:
H

H,N —é — COOH
R
MapatnpoUue, OTL T OLVOEEQ ATTOTEAOUVTAL ATIO VA KEVTPLKO ATO-
Lo avBpaka, oto omoio cuvdéovtal:
1. pa opdda pe Baoikd xapaktripa, n apuwvopdada (-NH,).
13
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2. W opdada pe 6€vo xapaktnpa, to kapBofUAio (-COOH).

3. éva atopo udpoyovou Kal

4. pwa opada R, mou ovopdletal MAEUPLKN aAvoida ) MAEUPLKA opada.
Eival pavepod otL ta dtadopa apivoéea dladpEpouv PeTAlU TOUG LOVO

WG TPOG TNV MALUPLKN aAuoida. Etol, avaloya pe Tn ¢dUon AUTAG TNG

mAgupLkNG aAuaidag, Ta apvoééa Slakpivovtal o SU0 KOTnNYopleg:
e Tta udpodoPa, mou £xouv ubpodoPfeg opddeg R

o Tt USpOdIAa TTOU €xouV USPOPNEG opadec R

Nivakag 1: Katdrtagn apwvoéwv avaloya pe tn pvon tng mAsupt-

, .
KAG Toug aAuvoidag
H
H 0
Hew o o g c,/o Hghi—d_? ~
S el
HaNt—C—C H3N*—C— é No- Hy
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H3C \CH3
TAukiv) AAavivh Bahivn Aevkivn
Gly Ala Val Leu
uBpopopa 1 . N+_i'_c 0 e H 0
ey e e A~ H;N*—»L—C/
Ha N et I
|H2 duy O )
NH
S
|
CH3
Me@eiovivn OQaivuhahavivn Tpummogdvn
Met Phe Trp
H
I /P 0
H H H HaNt—C—c? |
r I ,° [ ° ol P2 ¢ c\r HgNLC—C/<
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HO  CH. 7N
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AoTapTké ofu TAouTapIvikG ofl Auoivn Apyivivn
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H o
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H
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Nentidkoc SE0UOC

H 1o XapaKTNPLOTIKA XNHLKA aviidpaon Twv aulvoféwv sival n
avtidpaon PeTafl TNG apvopadag evog poplou apvoEEog Kal Tou Kap-
BotuAlou, evog Seutepou popiou apwvoEéog, pe tn Pondela el6IKwY ou-
OlWV TIOU evepyoTmolouy thv avtibpaon. Kata tnv avtidpaon, amoPfaie-
TOL €va POpPLo VEPOU Kol oxnUatiletal €vog OUOLOTOALKOG Se0UdG, Tou
evwvel Ta 6U0 apvolea.

H H H H H H

| o | ro
HN—C—CQOH+ H-N —C—COOH —— HN—C—CO—N —C—COOH +H,0

[ | | |

R R R R

O 6e0uOC QUTOG Aéyetal MEMTSIKOG SEOUOC (ONUELWVETOL UE
KOKKLVO XpWHO OTNV MOpAmAvw £lkova). To véo Hoplo ou dnuloupyeita-
L, Aéyetal Sutemtiblo Kal av to mpooéfoups, BAEmoupe OtTL £Xel ota SUo
akpa tou eAelBepo kapPofUALlo kal eAevBepn apvopdda. Etol, n avtisd-
pacn pmopel va emavaAndBel, site and tnv mAeupd tou KapPoluliou,
eite anod tnv MAeupd TNG APLVOUASAG. KOl amd To Sunmentidlo Kal €va Veéo
LOPLO QPLVOEEDC VA OXNLATIOTEL TPLTETTIOL0, 0T CUVEXELA TETPATENTIOLIO
K.0.K. KaBe ¢popad pmnopet va npootiBetal otnv nentdikn aAvoida omolo-
onmote amno ta 20 SladopeTIKA AULVOEEQ TIOU QOVTWVTOL OTLC MPWTEL-
VEG. Mg TOV TPOTIO AUTO UMOPEL VO OXNUATLOTEL Lo TTOAUTITENTIOLKA aAU-
olda, n omola pmopel va mepthapPavel ekotovtadeg apvoféwy. TETOLEG
TOAUTIENTLOLKEG aAuoideg pe 50 €wg 3.000 ) mepLocoTepa apLvoééa amo-
TeAoUV TIC MpwTteiveg. Mia amd TG HeyaAUTEPEC MOAUTIEMTIOLIKEG aAuai-
6e¢ (1.750 apwvotéa) ival autn TG HUOCIVNG, HLOG TPWTEIVNC Twv pUl-
KWV KUTTAPWV.

Eav avaAoylotoUpe OTL oL TTOAUTIENTLOLKEG AAUGCIOEC UmopouyV va
£XOUV LNKOC EKATOVTASWY OULVOEEWV Kal OTL Ta 20 SLadopeTIKA apLvoEea
TIOU TIG amoTteAoUV, UTOPoUV Vo evwBoUv PETALU TOUC UE OMOoLadNTIOTE
Oelpd, TOTe avtlapBavopaote OtTL elval Suvatd va TIPOKUEL £vag Te-
PACTIOC apLBUOC SLaPOPETIKWY MTPWTEIVIKWVY HopLwv.

O avBpwILvoG 0pyavIoUOC XPELAETAL AOLTIOV TA OULVOEEQ, YLO VOl
ouvBéoel TI¢ mMpwTteiveg kal ta mentibla, mou Tou eival amoapaltnta. Ta
TEPLOCOTEPA ATIO TO AULVOEEQ, O OPYAVIOUOC TA CUVOETEL KOTA TO HETO-
BoAlopo Tou. OKTWw OUWE Amo AUTA, 0O OPYAVIOHOC aduvaTel va T GUVOE-
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OEL KOl £TOL TIPETEL AMAPALTHTWES VA T TPOCAABEL He TV Tpodn Tou. Ta
opwogea auta xopaktnpilovral wg amapaitnta.

BLoAoyko¢ pOAOC TWV MPWTEIVWV

O aplBuoG TWV MPWTEIVWY TOU avBpwIlvou 0pyavIoHoU umepBa-
tvel T1g 30.000. O aplBuog autog pavtalel MoAU Peyahog, aAAd Ba mpémel
va okedTel Kavelg OTL KABe MpwTelvn emiTeAEl pLO CUYKEKPLUEVN AELTOUP-
yia kal 0Tl 0 aplBUOC TWV AELTOUPYLWY TOU 0pYaVIOUoU Elval TEPAOTLOG.

Me kputriplo TN Asltoupyio toug, ol mpwrteiveg Slakpivovtal os
800 peydAeg katnyopieg. Tig SOMIKEG, TTOU amoteAouv ta SoULKA cuaoTa-
TIKA TOU KUTTAPOU, KOl TIG AELTOUPYIKEG, TTOU UAOTooUV TG SLddopeg
Aewtoupyleg Tou. Itov mivaka 3 avadEpovral mapadeiypata mpwteivwv
KoL N Aettoupyia mou emniteAoUv oTov avBpwILvo opyaviouo.

Nivakag 2: MepIkég MTPWTEIVES Ko oL AELTOUPYLEG TOUG

NMPOTEINEZ AEITOYPTIA
KoAAayovo JUOTATIKO TOUG OUVOETIKOU LoTtou (ootad, xovdpol
KATT), €x€L SOULKO pOAO
Awpoodatpivn JUOTATIKO TwV gpuBpwv alpoodalpiwy, HetadEpel To

0fUyOVO OTOUG LOTOUG Kal aTmopoKpUVEL To Slogeidlo
Tou GvBpaka amd autolg

Avtlowpata Mapdyovtal and AspdokuTtropa Kal eEoudeTEPWVOUV
S1adopouc eloBoleig (LikpoBLa, EEveg ouoieg KATL.)

Axtivn, puooivn | ZupBdaiouv otnv Kivnon Twv KUTTApwWV. YIAPXOUV CE
adBovia ota puika KUTTApA

Kaleivn AmnoBnkeVeL acBE£oTio O0TO yOAQ

IvoouAivn MapdyeTal anod To MAYKPEAS Kal pubuilel Ta enineda
OaKXOpPOU OTO alua

Evlupa MeyaAn katnyoplo MPWTEIVWV TIOU ETUTOYUVOUV TIC
XNUIKEG AVTIOPACELG TWV OPYAVIOHWY
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ToupTrouAivn:
Eival Baoiké cuoTariké tou Keparivn:
KUTTOPIKOU OKEAETOU Eivai Sopiké cuotarikd

TWV HAANIGY, VUXIWV KATT

Ivwdoyoévo:
ZUPPETEXEI OTN
TN Tou aipaTog

Avriowpata:

—  Eival o1 apuvrikég
TPWTENVEG TOU
opyavio Jou
‘Evqupa:

Eival o1 kaToAUTEG TwV
BloxNHIKWY avTIdPAo EWV

IvoouAivn:
‘EAeyxel T0 eTTiTIESOU
OaKYaPouU oTo dipa

AKTivn KaI Juogaivn:
Mepiéxovral dpBoveg
oTa PUiKA KOTTOpA Kal

auvTeMoUV oTnV Kivhan AlosQaipi:

MeTagépel o§uydvo kai
B10&¢idIo Tou dvBpaka
Mpwrteiveg KUT. peUPpavng:
'EAévxouyTnv as'l)\eucn
OUCIWVUETT aTTd TV
KUT. JepBpAvn

KoMayévo:
Eival Bagiké cuo TaTiké Tou
OUVBETIKOU I0TOU

(0074, TéVOVTEG, XOVOpPOI,

2.3.2 YSatavOpakeg

Ol udatavBpakeg eival oL TAEoV SLASESOUEVEC OPYAVIKES EVWIOELS
otn yn. Anoteholv pla onoudaia mnyn avBpaka yia T oclvBeon AAAwv
EVWOEWVY, aAAd Kol amoBnKeG XNULKNG EVEPYELAG, TIOU XPNOLUOTIOLOUV Ta
kUTtapa. MoAAol udatavBpakeg, OMwWG N KUTTApPivn Kal n xttivn, €xouv
S0oULKO POAO KAl TIOPEXOUV HNXAVLKA UTIOCTHPLEN Kal Tipootacia amnod to
neplBaAlov o oplopéva €idn opyaviopwyv. Ot ubdatavBpakeg Slakpivov-
Tal o€ povooakyopiteg, oAlyooakyapiteg (dnA. Sloakyapiteg, Tploakyapi-
TEC KATL.) Kal moAuoakyapiteg. Ol LOvVOoaKXOpITEG KAl Ol PULKPAG OXETIKA
OXETIKAG MOPLAKNG HAlag oAlyooakyapite¢ ouvBwg ovopdlovral GAaK-
Xopa.

MoVOoaKXOPITEC

Ol povooakyopiteg eivatl moAU dtadopévol otnv duon. Eival ax-

PWHEG, USATOSLAAUTEG, KPUOTOAALKEG EVWOELG KOl OL TIEPLOCOTEPOL EXOUV
yAukLa yevon. OL povooakyapiteg gival moAu-udpolu-aAdeiideg ) moAu-
USPOEU-KETOVEG e Tpla WG OKTW ATtopa avBpaka. AnAadr meplExouv ah-
S6eldopada n ketovouada kot MoAAEC udpofulopadec. Ta ovopoTa TwWY
17
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LLOVOOOKXOPLTWVY £lval KUplwG EUTIELPLKA KaL £X0UV CUVABWE TNV KATAAN-
&n —otn.

H katdtagn touc yivetal pe Bdon Vo kpLtipla.

1. Ano tov aplBuo Twv avBpAKwyY IOV TIEPLEXEL TO LOPLO TOUG. Me
Baon to KPLTPLO AUTO £vag povooakyapitng pe 3 atopa C eival pia tpLo-
{n, pe 4 atopa C o tetpoln K.o.K..

2. Ao 1o av mepléxouv aAdeidoudada r ketovoudda oto POpLO
Tou¢. Me Baon To KpLTAPLo autd £vag povooakyapitng pe aldeidopdada
xapaktnpiletal wg aAdaln, Kal £vag povooakyxapitng pe ketovopada xo-
paktnpiletal wg Ketoln.

Juvbdualovtog TiG SUO TAEWVOUNOELG EXOUE OUYKEKPLUEVN KATA-
TOEN yla TOUG LOVOOOKXaPITEG. MNa mapadelyua £vag LOVOOAKXAPITNG UE
Tévte atopa avBpaka kol aAdsidoopdda avikel otig aASOmeVToleg Kal
£€Va¢ LoVOoaKXapitng e 6L ATopa avBpaka KoL Lo KETOVOUAda aviKeL
OTLG KETOEEOLEC.

H pBoln eival, yio mapadeypa, pio moAu-udpotu-aAdelibn ue
Tévte atopa avBpaka (aAdomevidln) kat n yAukoln pe £E€L atopa avBpa-
Ko (aAS0egfdln), evw n dpouktdln pia moAu-ubpofu-KeTovn e €L AToua
avBpoaka (ketoefodln):

1CH=0 1CHOH

1C|:H=o oM 2:C=O

He—oH  HOSC—H  HO-C—H
HEC—OH HC—on rc—on
H=C—O0H Wi Ho—on
5o ® CHOH °CHOH
pIBAN YAKG]) GPoUKTOq

Ta odakyapa epdavilovral cuxva Kat Pe TNV KUKALKA Toug popdn,
n omoia oxnuartiletotl avBopunta, KAtd TNV SLAAUGT TOUG OTO VEPO TL.YX.OL
TIAPOKATW XKoL TUTIOL epdavilouv TN aVoLKTH, TN KAELOTN KoL HLa oXN-

Hatikn popdry Tng yAukolng.

gﬂng oK

: H-C

CH-OH AT °
CH-OH < HGOH - HE-0H -OH
1

CH-OH L

Eon fon Ho

18



http://didefth.gr

Aloakyapiteg - OAyocakxapitec - MoAUGAKXOPITEC

H 1o onuavtikn 1810tnTa Twv HOVOCOKXAPLTWY Eival OTL avtid-
poUV LETAEL TOUG, HE TN BonBela eLIKWY OUCLWV TIOU EVEPYOTIOLOUV ThV
avtibpaon kat oxnuatilouv Toug Sloakyapiteg e tnv amoBoAn evog po-
pilou vepoU, T.X. N LOATOLN oxnuatiletal anod dvo popla YAukolng, wg e-
&ne:

o e} e} o
OH *+ HO —» e} + H,0

Movooakyapitng + Movooakyapitng = Altcakyxapitng + vepo

Jtoug Slookyapiteg avhkel Kal n kowvn {axapn n omoia ocuvtiBe-
TaL Ao €va poplo YAUKOING Kot éva poplo ppouktolng. Ot Seopol mou
EVWVOUV Toug SU0 povooakyapiteg, ovoualovtol YAUKOQITIKOG SE0AG
(onuelwveTal Pe KOKKWVO XpWUO OTO TMOpOmavw €ikéva). H avtidpaon
urnopet va emavaAndBei moAAéEG dopEg pe Tn ouvdeon evog LovoooKyapi-
N KABe dopd Kol £TOL TPOKUTTOUV SLASOXIKA TPLOAKXAPITES, TETPACOK-
Xapiteg K.0.k. H ouvbdeon mMePLOCOTEPWY LOVOOOKXAPLTWY oXNUatilel To-
UG MOAUGOKXOPITEG.

OL ONUAVTIKOTEPOL TTOAUCOKXAPITEG

Ol onuavtikoTtepol MoAuoakyapiteg elval to yAukoyovo, To duuio
KoL N kuttapivn. MNapd To yeyovog OTL KoL OL TPELG AUTOL TTOAUCOKXAPITEG
olkoSopouvTal amno to 510 LovouEePEC, To HopLo TG YAUKOING, Sladbépouv
ONUAVTLKA WG TIPOG To PEYeBOG, TN SOUN TOUC OTO XWPO Kal TO BLOAOYIKO
TOUG pOAo.

To yAukoydvo amoteleital and XIALASeg popla yAukolng, ta omno-
la oxnuartifouv éva peydho SLakAadlopEvo TOAUMEPES (BA. elkova 2.4).
Xpnolpevetl oav amoBbnkn yAukolng ota {wika kUttapa. AmoBnkevetal
KUPLWG OTouG PUEG, Omou USpoAUETaL o YAUKOLN Kol KOAUTTEL AUEDEC
EVEPYELAKEG AVAYKEC TWV HUIKWV KUTTAPWY, aAAA Kol OTo Amap, Omou
anodidel yAukoln ya tn dlatnpnon otabepwy EMUMESWY CAKYXAPOU OTO
aipa.
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To apulo sival évag moAucakyapitng mou XpnoleUEL oav amo-
Bnkn yAukolng ota ¢utd kot £tol emtelel BloAoylkd polo avdaloyo Ue
QUTO TOU YAUKOYOVOU TwV WKWV KUTTApWV. AtoBnkeUeTal oto oméppa-
ta (my dnuntplakad) kot toug BoABouc (my matdrteg). To ONUOVIIKOTEPO
TMENTIKO €vIUMO yla TtV dldomaon Tou apUAou elval n  auuAdon, Tou
BplokeTal oTo OAALO KOL TO AEMTO £VTEpO.

Ewova 2.4 Ou tpelg moAvoakya-
pltec ToU oxnuatog arnoteAovvral
aro ekaTovtadeg Lopta YAukolng

ouvbebeueva ue yAukolltikoug

@

3 beouovg. H kuttapivn (1) Exet
doun euvlelac aduoibag, n auu-
Aomnkrtivy (2) éva anod ta cuota-
TIKA TOU oUAoU boun OTELPOEL-
b1, evw tO0 yAukoyovo (3) boun
StaxkAadiougvne aAuoidag.

TENOG, n Kuttapivn TOU Kol QUTH Amavtatal ota GpuTa Kol oxnua-
Tilel eubeleg aAuaibec. Eival n o dtadedopévn otn dpucon opyavikr ou-
ola, adou amotelel To 50% TOU CUVOAOU TWV OPYOVIKWV EVWOEWY TWV
dutwv. Xapaktnpiletal and peydin avroxn, dtott e dlaomdatal eUKoAa
og popla yAukolng. Auto odeiletal oto OTL Sev UTIAPXOUV oTa GUTA, -
Ad kol ota mepLocoTepa {wa Kal Tov avBpwro, ta 181ka €viuua, Tou a-
mattouvtal yla tn dltdomacn Twv YAUKOUTIKWY TNG deopwy. TEtola viu-
po SL0BETOUV PEPIKA BAKTPLO OMWC AUTA TIOU UTIAPYOUV OTO OTOMAXL
TWV UNPUKAOTIKWVY (Booeldn, alyompofarta, eAddla Kal mToAA& dAAa du-
todaya {wa) kat ta BonBouv otnv SlAcTacn TNG KUTTAPLVNG OTA LLOVOUE-
pn TNG. H méyn tne kuttapivng dev eival Suvartn and tov dvBpwro.

2.3.3 NoukA€ika oéa

Ta voukAeika oféa katéxouv pla povadikn B€on avapeca ota
HoKpouopla. ‘OxL HOVO CUUUETEXOUV O TIOAAEG BLOAOYIKEG AELTOUPYLEG,
OAAG amoBnkevouv Kol HETAdEPOUV TN YEVETIKN TANpodopia, amoteAouv
SnNAadn To YEVETIKO UALIKO TOU KUTTAPOU. AuTd Ta popla Bpiokovral otov
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TIUPAVA TWV EUKAPUWTIKWY KUTTAPWY KAl OTO KUTTAPOTMAQCUA TWV TPO-
KOPUWTLKWVY KoL TIEPLEXOUV OAEC TIG TTANpOodOopieg Tou Xpetalovtal ylo To
SumAacLaopo Tou 8lou Toug Tou gauToU, yla TH oUvBeon AAAWY VOUKAEL-
KWV 0&€wv, aAAA Kal yla Tn cuvBeon Twv MpwTteivwy. Ymapyouv Vo &idn
VOUKAEIKWV 0€€wV, Ta yvwotd pag DNA, kat RNA. Amo xnuikn anogn, Ta
VOUKAEIKA of€a eival MoAUUEPH e SOULKEG HOVASEG Tl VOUKAEOTISLA Kall
OUMPAGAOUV OTNV peTadOopd Kal TNV €Kkdpacn TG YEVETIKNG MAnpodoplac.

2.3.4 Aunida

Autidla xapaktnpifovrat Ta Blopdpla mou &g Sltalvovtal oto ve-
PO, aAAG LOVO o€ OpyaVIKOUG SLOAUTEG, TL.X. oToV aBgpa 1 To XAwpodop-
po. Ta 1o onpavtikd Blohoyikd Autidia eival ta TptyAukepidia ) oudé-
tepa Ainn, ta pwodoAunidia kot Ta oTEPOELSH).

TpwyAukepiSia A oudétepa Ainn

Ta tpyAukepidia ) oudétepa Alnn, omwg Aéyovtal, oxnuatilovral
LE TNV EVWOon TPLWV AUTOpWY 0EEWV OTO HOPLO TNG YAUKEPOANG, LLOG TIO-
AUaAKOOANG pe tpla udpofUALa. H avtidpaon oxnuatiopol spdaviletal
OTO MOPAKATW OYAUAL:

-C-C~-C-C-C-C~C~C—C-C-C—C-C—H
TN il R

HHHHHHHHHHAH

vl\u:EpéAq + 3 Aimapd oféa _— TpIViKEpiBIO + 3 vepd

Ta Aumapad of€a eival opyavikd oféa pe 12 - 24 dtopa avBpaka
Kall £€Tol amoteAoUV pakpleg udpodoPeg alucideg. Ta oudétepa Almn &i-
val uSpodofa popla kat dev Stalvovtal kaBOAou oTto VepPO.

Avaloya e ) $dUon Twv Autapwv ofEwv, Ta TPLYAUKEPLSLa SLak-
plvovtal o akOpeoTa Kal KopeouEva. Ta akopeota Alnn eival cuyvotepa
ota ¢uTd mapd ota {wa Kot eival cuvnBwg uypd (.. eAatdAado, omope-
Aala K.4.). AvtiBeta ta {wikd TpLyAukepidila ivat ocuxvotepa ota {wa ma-
pa ota ¢puta kal cuvnBwce eival N telvouv va eival oteped (m.x. foutupo
K.A.). Ta Almn eival popla mou amodidouv peydha Moo eVEPYELOG KOTA
TNV KoWohn ToUG KOl XpNOLUOTIOLOUVTAL Ao TOUG OPYAVIOUOUG KUPLWG yla
TNV amoBrKeuon eVEPYELAG.
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AnopeoTto
Kopegopévo toryhurepido TOLYAUZEOIDLO

Ewéva 2.5 Movtéda KOPECUEVOU Kal aKOPEOToU TplyAukeptdiou. Ot aAuaibeg
TWV KOpeTUEVWY Atmapwv oféwv ototBalovtal n uia moAU kovtd otnv dAAn, ue
armotédeoua To "maketaploua” Twv popiwv va elvatl moAU o@IXTO Kal To KOPETUE-
va Almn va gival otepea o ouvnbiouéveg ouvdrikeg. Avtideta, ot iAol Sdeopol
TWV aKOPECTWV AUTapwV 0EEWV TPOKAAOUV KAUWELG OTIC avIpaKkIKeS aAuoldeg,
UE amotédeoua t0 "maketTaploua” twv popiwv va givat mo xaAapo Kot ta ako-

peota Alrtn va eivat uypa o ouvnBIoUEVES OUVITKEG.

DdwodoAnidia

Ta ruo Stadedopéva pwodoAnidla mPokUMTouV amnod Thv £vwon
800 Autapwv 0€Ewv 0TO HOPLO TNG YAUKEPOANG Kal pLog dwodopLkng o-
HASaG oUVEEUEVNC e £va TTIOALKO HOpLo (BA. elkova 2.6).

Pwopopiki opada

2 Nirapd ogfa

3G

o Cipamrmy

XoAivn

10TO ; :
ki YBpopopn oupd

Yopopihn kepahn

Ewéva 2.6 Xnuiko¢ TUmMoc evo¢ pwo@oAtmidiov T KUTTAPLKNG UeUBpavne. To
UOPLO EXEL USPOPIAN KEPAAN, KAl SUO UOKPLEC USPOPOBEC avIpakikéc aAuaideg.
AOyw NG Soung mou €xouv ta pwodoAnidia eudavidouv pia -
Siotunn oupmnepidpopd, 6tav npootebolv oto vepod. Mapapévouv otnv
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emupaveld tou Kat oxnuatilouv pa Aemtr otolBada, otnv omoia ot ud-
podAeC opadeg Bubilovral péca oTo vepo Kot ol udpodoPeg mpoBaiio-
UV £Ew amo TNV eAelBepn emidaveld Tou. Av Tapol’ autd ta dwodoAurti-
Sl SloxeteuBolv péoa otn pala tou vepou, tote oL ubpodofol deopol
Tou avamntiooovtal, odnyouv OTo OXNUATIONO odalplKwV SOUWY, OTWG
Ta PKKUALL Kot Tal Atk d kuotidua (BA. elkdva 2.7). H Sladopd petalu
MLKKUALWY Kal KUOTLSlwv BploKeTal OTO OTL TA KUOTLSLA TIEPLEXOUV VEPO
OTO E0WTEPIKO TOUG. To yeyovog auto avaykalel ta pwodoAmidia va
oxnuoaticouvv duthootolpada (pwodoAumidikr Sdumhootofada), olTwG
wote ol ubpodoPec opadeg va "kpUPovtal" O0To ECWTEPLKO TNG KAl oL US-
pod\ec va Bubilovtal oto vepo, eite eoWTEPKA eite eEWTEPLKA TNG OU-
AootolBadag. H wbotnta autr twv dwodoAumidiwy eival mToAy onuavtl-
K ylot TO OXNMOTLONO Kal T Asltoupyla TNG KUTTAPLKAG LEUPPAvNG, n o-
noia anoteAeital katd kUpLlo Adyo and pwodoAunidia. To KUTTAPO MEPLE-
XEL O€ JeYAAn avadoyia vepod Kal emiong meptBArAetal and vepo, onote
TPOOOUOLATeL e ATuSIKO KUoTidlo, oto omoio n pwodoAutdikn Sumhoo-
TolBada amoteAel TNV KUTTAPLKN UEUBPAVN KAl TO €0WTEPLKO Tou AutdL-
KOU KUOTLOL0U OIMOTEAEL TO ECWTEPLKO TOU KUTTAPOU.

[ S

[ YA

[ Y2

[ 22
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P
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ﬁzﬁz%%%ﬁ%ﬁz Ewkova 2.7 JUUTTEPLPOPA PWOTPO-

AutiSiwv og ubartiko reptBaAlov.
Wity %%
@u%@
& *‘% 7.
&

MIKUAN
::2::} éfm' IKUAAIO
kS
EA 1 AN

Movopepnr

ItepoELdn

To TILO ONUOVTLKO OTEPOELSEC elval N XOANOTEPOAN. H xoAnotepo-
An amoteAel CUOTATIKO TN KUTTAPLKAG LEUBPAVNG.
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Mepianym

To KUpLO OUCTATIKO TWV KUTTAPWV gival to vepo. Kupiapyo poAo emionc
EYoUuV Ta pakpouopla mou givat moAuuepn, dnAadn ouvtiGevral ue tnv cUVEVwan
TTAVOUOLOTUTTIWV UOPIWY, TWV UOVOUEPWY. H uypn QUOLKN KATAOTAON OTLC CUVI)-
Jeic Jepuokpaoiec, n pueyaAn SLaAutikn tkavotnta kot n UeyaAn Jepuoywpnt-
KOTNTA TOU VEPOU O@eidovtal OToV OXNUATIOUO SECUWY USPOYOVWY UETAED TWV
Uopiwv tou. Avddoya Thv CUUTTEPLPOPA TOUG WG ITPOC TNV SLAAUGH TOUG 1) OXL OTO
vePO ot bLapopeg ouoiec Staywpilovral oe udPOPIAEG kat ubpopoBec avtioTolya.

Ot npwrteivec eivat moAuuepn amo xnuikn amoyn. Ot SOULKEG TOUG Lova-
be¢ eivatl uta oepa ano 20 auwvoééa, ta onoia eival (dta yia 6Aoug Toug opya-
viouoUs. Ta autvoééa evwvovtal UETaéD TouG Ue MEMTLOIKOUGC SECUOUG KAl oxn-
uatifouv ti¢ moAunentidikég aAuoidec Twv mpwrteivwy. H popen oto ywpo twv
TIPWTEIVWV EXEL AUECH OXEON UE TO BLOAOYLKO TOUG pOA0. Ol OQUIPIKEC TIPWTEIVEG
EXOUV KTA Kavova AELTOUPYLKO pOAo, Vw oL LVWEELS SOULKO.

Movooakxapitec gival eVWOELG TOU amoteAovvtal and 3-8 datoud av-
Upaka pia ketovouada n aldeiibouada kat moAAec ubpoéulouadec. Zuvbdéovral
UETaEU Touc ue yAukolitikouc SeouoUc axnuatilovtac SLoakyapiteg, oAtyooak-
xapitec kot moAvoakyapitec. Ot onUAVTIKOTEPOL TTOAUCAKYAPITEG lval To YAuko-
yovo, to auulo, kat n kuttapivn. Ao thv arnoyin tn¢ XnUeiag, ot ToAUcakyapITeC
autol eivat moAvuepn ue doukn povada tn yAukoln. To auuAo xpnolUeUEL we
arroUnKn EVEPYELAC OTOUG (PUTIKOUG OPYAVIOUOUG EVW TO YAUKOYOVO EMITEAEL TOV
(610 poAo otouc {wikouc. H kuttapivn eival n Agov dtabebouévn otn puon op-
YavIKn) ouoia Kal YpnolUeUEL wG SOULKO UALKO TOU KUTTOPLKOU TOLYWUOTOG TWV
QUTLKWV KUTTAPWV.

Ta voukAeika oo (DNA kot RNA) eivat moAuuepn e Soptkn povada to
voukAeotibio. To DNA Exet Tnv Suvatotnta Vo UETAPEPEL TNV YEVETIKN TANPOPO-
pla o Eva KUTTAPO OTOUG AITOYOVOUG TOU KOl alV TNV EVEpPYOTTOLEL UE T Bondsta

ToU RNA énutoupywvrtag npwteiveg.
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Epwtioeig
H ouola rj ol ouoieg pe tn peyahUtepn % w/Vv TTEPLEKTLKOTNTA OTO KUT-
Tapo ivat:
0. Ol MPWTEIVES B. To vepo
y. Ta dtadopa pokpouopla 6. ta Stadopa avopyava alata

Mwg dikatoAoyeital n SUTOAKOTNTA TOU poplou Tou vepou;

O 6g0u0¢ uSpoyOVOU OTO VEPO oxnUaTIleTal e ENEN pETALY

0. Twv 0EuYyOVWV U0 YELTOVIKWV Hopiwv vepoL

B. Twv uSpPoyOVWY U0 YELTOVIKWY Hoplwv vepoU

Y. LETAEL TOU 0&UYOVOU €VOC Loplou KoLl TOU UOPOYOVOU TOU YELTOVL-
KoU popiou

6. petall twv udpoyovwy Tou (Slou popiou vepol

MNw¢ SikatoAoyeital n peyain BepuoXwpPNTIKOTNTO TOU VEPOU;

MNote pa ovoia yapaktnpiletal wg udpodAn kot ote wg udpodofn;
Moleg amo TIG MAPOKATW TPOTACELS Elval CWOTEG (X) Kal oLeg AaBog
(N);

0. 2TO HUOPLO TOU VEPOU N TTAEUPA TOU HOPLoU TIPOG TNV omola eKTElve-
TaL TO 0§UYOVO glval apvnTKA GOPTIOUEVN.

B. Ze pla moodtnTa vEPOUL, KABE LOpLo vepoUL eival cuvdedepévo pe
S6eapol¢ uSpoyovou HOVO UE Eval GAAO LOPLO VEPOU.

y. OL opolomoAikol deopol kal ol Seopol udpoyodvou eival LGOTIHOL
oo MAEUPAC LoYVOG.

6. H oxetika peyahn amaitnon evépyelag yla va XaAapwoouVv oL Seo-
pol petafy Twv popiwv tou vepou eival To aitio mou to vepd eudavi-
{eL peyahn BeppoxwpnTikOTNTA.

€. To ubpoda popla yevika dev epdavilouv moAlkotnTa.

OT. Ixvootolxeia kaAouvtal Ta otolyela mou Bpiokovtal og MOAU K-
PEC OUYKEVIPWOELG HECO OTA KUTTOPA.

Molog 0 YEVIKOG CUVTAKTLKOCG TUTIOC TWV AULVOEEWY; I TIOLEG KATNYO-
pieg Slakpivovtal Ta apwvofeéa avaioya tnv GUon NG MAEUPLKAG TOUG
oAvoidag;

AVo apwvoééa pe xnuiko tomo H,N-CH,-COOH (yAukivn) cuvdéovral
petafld toug oxnuoatilovtog éva Sutemtiblo. a) Nw¢ ovoudletal o
Seapdg, mou ouvdéel petall toug Tig Suo yAukiveg; B) Molog eival o
XNULKOC TUTIOG Tou Sumentidiou mou oxnuatiletal;

TL elval oL LOVOOAKXAPITEG KAl [LE TIOLOUC TPOTIOUG TOUG TAELVOUOUE;
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O 8eop6¢ mou ouvdéel SUO POVOOaKYAPITEG yLa TNV SnULloupyla EVOg
Sloakyapitn ovopdletal...

. TEMTLEIKOG B. dwododleotepkog

Y. YAUKOTITIKOG 8. E0TEPLKOG

Mpawte T SUo popdég pag aldoe€dlng mou UmopouV va CUVUTIAP-
XOUV o€ USATLKO SLAAupa.

Molol BewpolvTal WE Ol ONUAVTIKOTEPOL TIOAUCOKXAPITEG KOl TIOLOG
glval o BLoAoyikog Toug poAog: a) ota ¢uta kat B) ota Lwa.

Mota eival Ta MO0 yvwoTA VOUKAEIKA offa Kal mw¢ ovopalovtal Ta
LLOVOLEPH) TTIOU TOL CUVBETOUV;

ATo TL amoteAoUvTal amo XNUIKNG amoPng to TPLYAUKEPLSLO; Z€ TIOLEG
Katnyopleg xwpilovtal Kal mola Ta XapaKTNPLoOTIKA TG KABe Katnyo-
plog and mAeupag GUOIKNG KaTAoTaong otn cuvnon Bepuokpacia;
JUPTANPWOTE YE BAon To oXAUA TOU €lKoVI{OpeVoU dwadoAutidiou
Vv SgUTEPN OTAAN TOU TAPAKATW TIVAKA AVTLOTOLXL{OVTOC TO CWOTO
oupuBolo (ypaupo f aplBud) ot SOOUEVEC OVOUACIEG TWV TUNUATWY
Tou popiou.

TuRpa popiou ZOpBolo

YSpOdIAn kedbaln

YSpodoPn oupa

MoAwkn opdda

Auapo ol

Dwodopikd ofv

FAUKEPOAN

MNepypaPte nwg Ba «ocupneplpepBel» Peca oTo vePO €va AUTLSIKO
HOpLo Tou SLabEtel uSpodIAn kedalr kat udpodofn oupd.
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3. METABOAIXEMOZX - BIOXHMIKEX ANTIAPAXEIX

3.1 MeviKA XOPAKTNPLOTLKA TOU LETABOALOHOU

‘OAeg 0oL 5pACTNPLOTNTEG TWV KUTTAPWY KOL KAT' EMEKTAON TWV Op-
YOVIOUWYVY OTOUG OTIOLOUC avAKOoUV, amaltolv evépyela. OL MEPLOCOTEPEC
amd aUTEG TIC SpAOTNPLOTNTEG KATOVAAWVOUV EMUITAEOV KAl ELOIKEC XNUL-
KEG ouoieg, OMwC eival Ta Blopdpla Kot Ta SopLKA UALKA TouG. Tnv evépye-
Lol KalL Tot SOULKA UALKA TiposAapBavouy ol opyaviopol amno to meptBailov
LLE TNV TpOdI) TOUC.

MeyaAo mood amod TNV EVEPYELA KAL TA SOMLKA UALKA KATOVAAW-
VETAL ylo TN oUvBeon twv pakpopopiwyv, mou amoteAoUv tn Soun tou
Kuttapou. Mép’ amod auto, peyaha TIOCA EVEPYELAC XPNOLLOTIOLOUVTAL YL
N HeTadopd ouoLWV SLOUECOU TWV PLEUPPavVWV (EvepyNTIKN HeTadOpQ),
KaBwg kal yla dlaitepa evepyoBopeg 5paoTnplOTNTES, OMWCE N KUTTOPLKN
Slaipeon kal n mapaywyn unxavikoL €pyou (m.x. Katd tTnv KoAUuBnon, To
TPEELUO A TNV TITHON).

Ol Aettoupyieg Twv opyaviopwv eéedioocovtal e€aAAou pe pubuo-
UG mou ouxvd petaBaidovtal. Mo mopadelypa, o €vav opyaviouo, To
KUTTOpo ouvBétel DNA poévo katd pla oplopévn ¢acn tou KUKAOU Tou Kall
OxL ouvexwe. Emiong, o puBbuog, e Tov omoio Sladopeg ouoieg petade-
povtal Slapéoou Twv PepPpavwy, PHeToBAAAeTal avaloya e TIG ouvon-
KeG Tou meptBarlovrog, onwg BERata kal o pubUOG e Tov omolo £vag op-
YOVIOUOG KOTAVOAWVEL EVEPYELA YLO TNV Kivnor Tou. Eva BnAaoTiko Kata-
VOAWVEL, yla mapddelypa, SLodpopeTikd MOCA EVEPYELOC, OTAV KOLUATAL
art' OTL OTav TPEXEL ypryopa.

Mo va Umopécel To KUTTAPO KOl KAT' EMEKTOON O OPYQVLIOUOG VAl
ovtane€EABEL OTIC ATMALTACEL TwV §PACTNPLOTATWY Tou, blaitepa otav
autég Sev eival dedopéveg, ala petafarlovial cuvexwg, SLaBETeL Eva
OpYaVWUEVO clotnua Bloxnuikwy avidpacswv. Me 10 oloTnUo Autd
TwV avTLOPACEWY TO KUTTAPO SLaxelpileTal TV UAN KoL TNV EVEPYELQ, TIOU
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npoochopBavel and to meptBailov. To cUvolo Twv UETABOAWY, UAKWY
KOLL EVEPYELOKWYV, TIOU TIPOYLLOTOTIOLOUV QUTEC OL OVTLOPAOELC ATOTEAOUV
TO METABOALOUO TOU KUTTAPOU.

3.1.1 AvaBoAiondc - KatafoAiionog

H avtoAAayn tng evépyelog pe tn Pondeia Boxnuikwy avidpad-
oswv yivetat duvarh, kabwg AAAeg avtidpaoelg ival evdoBeppueg, ondte
KOTOVOAWVOUV eVEPYELO Kal GAAEG elval eEwBepueg, omote amodidouv
evépyela. Tautoxpova, Pe TIg BLleg avtdpaoelg yivetal kot n avtailayn
NG UANG, SLOTL AAAEC amo TIG avTIOpACELS OLKOSOOUV TTOAUTIAOKA HopLa
amnd amAolotepa (M.X. MPWTIEIVEG amod apvofea) Kal AAAEC amolkodopouy
TIOAUTTAOKQ OPLA. OE TILo amAd (m.X. petatpomnn tng yAukolng o CO, kal
H,0). Zav amotéAecpa, o petofoAlopodg Stakpivetal o avafoAlopd kat
KOTOBOALOUO.

O avaBoAiopdg nephapPavel g floouvBeoelg, SnA. TG Bloxnut-
KEC QVTIOPAOELG KATA TIC OMOoieg anod anholotepa popla cuvBEtovtal mo-
AumAokotepa. OL avTdpAaocelg Tou avaBoAlopoUu sival oxedov mavta ev-
600epueg Kal KATAVAAWVOUV eVEPYELA.. TUTIKEG avaPoAikeg Sladikaoleg
elval n ouvBeon Mpwteivwy anod apwvoléa, n dwroouvbeon, Ke TNV onola
ouvBétetal yAukoln ano CO, kat H,0 K.o0.K.

O KataBoALlopog mepAaUPBAVEL TIC BLOXNMLKEG OVTLOPACELS KATA
TIC omoleg moAUTMAoKa popla Staomwvtal o anmAdovuotepa. OL avildpAaceLg
Tou KataBoAlopou sival oxebov mavra efwBeppeg kal eAeuBepwvouy e-
vépyela. TUTikEG KataBoAlkég Sladikaoieg elval n Sldomaon Twv PoKpPo-
HoplwyV OTIC SOULKEG TOUG LOVASEC, OTIWCE KAl N TTAPATEPA SLACTIAON TWV
Sopkwv povadwy (apvoféwv, yAukolng, Autidiwv KAT.) oe amlovotepa
popta (CO,, H,0, NH; KTA.).

Ot avtdpaocelg Tou petaBoAlopol (KataBoAlkeég Kal avaBoAlkeg)
yivovtal Tautoypova, Katd eKaTtovtadec, LECO OTO UIKPO OYKO TOU KUTTA-
pou, Le Tn Bonbela eviupwy. Qavraoteite WG HECA 0 AUTO TO KPO
XWPO va cuVTIBeTaL €va LOKPOUOpLo, He T Sladikacio Tou avaBoAlopol
Kol UoTepa amo Alyo To LAKPOUOPLO AUTO va armocuvtiBetal, pe tn Stadl-
kaola Tou kataBoAlopol, xwplc va tpoAdBel va emiteAécel Tov BLoAoyLkO
Tou poAo! Itnv mpaypatikotnta auto e cupBaivel moté, S10TL To KOTTO-
po SLaBETEL UNXAVIONOUG TTou €AEyXOouv Kot puBuilouv TG EMUEPOUG
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Sladikacieg Tou peTaPoAlopol Kal £Tol Timote 6ev ocupPaivel av ev
UTTAPXEL OLVALYKN).

3.1.2 O petafoliopudc v emnpealel T oTabepoTNTA TOL
KUTTApou

Ol ekatovtadeg avtlOpAOELS TTOU Yivovtal OAEC TAUTOXpOVA KATA
TO UETABOALOUO TOU KUTTAPOU, SnULOUPYOUV (OwC TNV evtunwon OTL To
KUTTOpOo peTaBaiAetal ouvexws. Mapol’ autd to {wvtavo KUTTapo dlatn-
pel mavta pa aflobavpoaotn otabepotnta, T6oo0 otn dour, 660 Kol oTh
ouotaon tou. H dlatrpnon tng otabepoTnTOG TOU KUTTAPOU ETUPRAMAEL
TIOAAEG GOPEC TNV KATAVAAWGN CNUAVTLKWY TIOCOTATWY EVEPYELAG. H €-
didpwon eival, yla mapddelypa, €vag Unxaviopodg, Tou o avOpwIivog
0pYyaVLoOUOC Xpnolpomolel yia va Statnpel otabepr tn Bepuokpacia tou
TTANPWVOVTOG TO OVAAOYO EVEPYELOKO KOOTOC.

H 1810tnta Twv Kuttdpwy va dlatnpouv otabepn thv Katdotaoh
Toug ovopaletal opotootaon. H opoldotacn dépvel oav amoTEAeoUA TN
SLaTAPNoN TOU KUTTAPOU OF Lo SLopKr) KATAOTACN LOOPPOTTLAG.
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3.2 TEVIKA XOPOKTNPLOTIKA TWV BLOXNULKWV avTldpaoe-
wv

Yrniohoyiletal, OtL plv and mepinou 3,8 Sloskatoppupla Xpovio
sudaviotnkav otn yn oL mpwtol opyaviopoi. OL opyaviopol autol emipi-
wWoav XAapn otnv LKAVOTNTA TOUC Va Ttaipvouv BpeNMTIKA CUCTATIKA YL TV
QVATTUEN KAl TN CUVTAPNOH TOUG, Ao TIC XNILKEG OUGLEG TTOU UTtHPXOY
oto neplBaAlov ekelvn tnv emoxr. Av kat yvwpiloupe oAU Alya yla thv
atpoodalpa ekelvng TG emoxng, eival BEPRato 6tL to ofuydvo Ntav Alyoo-
TO. Zrpepa To ofuyovo PBpioketal oe adpBovia otnv atpdodatpa tg yng,
Kall OMWG yVwpiloupe elval anapaitnto yla tn Aeltoupyila TG avamvong
oTn YeyaAn misoPndia Twv opyavioUwV.

H adBovia autol Tou moAUTIHOU oTolkelou otnv atpoodatpa &i-
val anotéAeopa tng 6paong Twv GWTOCUVOETIKWY 0pyavIoUWY (SnA. Twv
TLEPLOCOTEPWY PUTWV KAl KATIOLWY HUIKpoopyaviopwy). Ol pwtoouvBeTL-
kol opyaviopol mapdyouv cuvexwg ofuyovo pe tn Stadikacia tng dwrto-
ouvBeaong, n onola pnopetl va meplypadel pe TRV akoAoubn amin XxnUwKn
eflowon:

6 CO, + 6 H,0 + dwrtewvn evépyela = CgHq,06 + 6 O,

H eflowon autn amote)el T cuvoAikn avtibpaon tng pwtooLv-
Beong. Me tn dwrtoolvBeon eAeuBepwvetal ofuyovo otnv atuoodalpa.
To o€uyovo XpNOLUOTIOLELTOL QIO TOUC OPYQVLIOMOUG Yol TNV avamvon, Jia
Sladikaoia mou mpounBeVEL TOUC OPYAVIOUOUG UE TO HEYAAUTEPO HEPOG
NG eVEPYELOC, TIOU xpeldlovtal yla TG diddopeg Aettoupyieg toug (T.y.
TNV Kivnon, Tn ouvtipnon, Tov TOAAQMAQGCLACUO K.A.).

Tautoxpova, o avBpakag, Tmou Bploketal otnv atpoodalpa e
v popdn CO,, evowpOTWVETAL 0T YAUKOLN, 6NA. UETOTPEMETOL OE Op-
Yaviko davBpaka. Me tn popdn autr, mailpvel HEPOC O Hla aAucida av-
TIOPACEWY, TIOU YIVOVTOL OTOUG OPYQAVLOUOUG, KoL €X0UV WG adetnpia tn
YAUKOIN. Moo arm' QUTEG TLG avTLOPACELG, O AVOPAKOG LETATPEMETAL OTO-
Slaka og CO,, KOl TEAKA EMAVEPXETAL OTNV ATUOOHALPA LE TNV avTaAAa-
YN Twv agpiwv, Tou ylvETAL KATA TNV QVATIVOT) TWV OPYOVIGHWV.
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BAémouue, Aoutov, OTL Ol OPYyaAVIOUOL MPAYUATOTIOLOUV XNULKEG
aVTIOPAOELS, TIPOKEILEVOU VA ETIITEAETOUV TIC AEtToUpyiec Tous. OL xnut-
KEG avTIOPAOELS, TTOU TPAYUATONOLOUVTAL ATT0 TOUC {WVTAVOUC 0pYavLo-
uoug, ovoualovrol BLOYNUIKEG AVTLOPAOELS.

3.2.1 oV yivovTat ot BLoynUKEC QVTISpATELS

Elvat ebkolo va davtaoToUpe OTL oL BLOXNUKESG AVTLIOPACELG TTIOU
emtelel Evag HOVOKUTTOPOC OpYaVIOUOG (T.Y. BakTtnpLo), AauBavouv xw-
pa OTO KUTTOPO TOU, OAAQ QUTO €lval, OF YEVIKEG YPAUUEG, OAnBela Kot
yla TouG TOAUKUTTOPOUC OPYOVIOUOUG. ETOL, OL TIEPLOCOTEPEG ATO TIG PBlo-
XNUIKEG avTIOpAOELG TWV TTOAUKUTTOPWY OPYaVICHWY YivovTtal ota KUTTo-
PO, TIOU TOUG amoteAolV, EVW OXETIKA Alyeg yivovtal oTo XWpPo HETALY
TWV KUTTAPWV (LECOKUTTAPLOG XWPOG), I O£ KOWAOTNTEG TOU oXnuati{ouv
S1a¢opol LoTol, TI.Y. OTO CTOUAXL I TO EVIEPO TOU AvOPWTTOU.

Ol avtidpdoelc TG pwtoolvBeaong yivovtal, ylo mapadelyua, ota
KUTTOPA TWV TPACIVWY HEPWY TWV PUTWVY, KOL CUYKEKPLUEVO OTOUG XAW-
POTMAGOCTEG QUTWV TWV KUTTApwv. AvtiBeta, oL avtidpdoelc Sidomaong
TWV TMPWTIEIVWV TwV Tpodwv OTa ApLVoEEa, TIOU TIG amoTteAouy, yivovtal
OTO OTOMAXL KoL OAOKANPWVOVTAL OTO €VTEPO.

3.2.3 Aua@op£c NeTaV BLOoYNUIK®OV KOl AAA®WV YUKWV aV-
TI8pacswv

Ol xnUkEG avtidpaoelg TnG Opyavikng Xnuelag, Ue TG omoleg po-
Lalouv oe peyaho Pabuo ol BloxnUikEG avTidpaoelg, yivovtal ouvnbwg oe
opyavikoug Slahuteg (aBépa, xAwpodoputo, atbavoin K.d.) i KAtw omo
upnAn Bepuokpacia kat mieon A akoun pe tn BonBela oféwv, Bacswv N
AAAWV SpaocTIKwY evWoewv. Elval ¢pavepd OTL OTIC TIEPLOCOTEPEC ATO TLG
OUVONKEG TTOU XPNOLUOTIOLOUE OE €va XNULKO EPYAOTAPLO, YLO VA KAVOU-
HE LA XnUKN avtibpaon, sival advvato va emiPlwoet £va {wvtavo KUT-
Tapo. Mwg eivat Aoutdv Suvato va cupBaivouv XNULKEC avTLOpAoELS HEoa
0TO KUTTOPO;

TNV MPAYHOTIKOTNTA Ol BLOXNMULKEG avTidpaoelg e€eAiooovTal oto
E£0WTEPLKO TOU KUTTAPOU KATW Ao MOAU ATieg ouvOnkeg, dnA. péoa oe
vdartiko meptBaiiov, o pH oAU kovtd oto 7, o€ Bepuokpacia oAU Kov-
T otoug 37°C. Katw amod auTéc TI¢ OUVONKEG, OL TIEPLOOOTEPEG OPYOVLKEG
avtdpdoelg e Ba mpoxwpouacay e KAmola afloonpeiwtn taxutnta, aA-
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Ad ol Bloxnukécg avtidpaoelg e€eAicoovtal pe oAU peyaAeg tayxutnteg. O
Aoyog yU autn tn onuovtiky dladopd eival 0tL ot BLOXNULIKEG avTLOPACELG
eTLTOYUVOVTAL PE TN BonBela el8IKWV KOTAAUTWY, TwV EVIUUWV.
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3.3 Eviupa - Ot BloAoyikoi KOTaAUTEG

Ta évlupa eival MpwTeiveg, oL omoleg e T Spdon Toug emttayv-
VOUV TIC Bloxnuikég avtidpaoelg. Ta Eviupa, OTwG OAEG OL MPWTEIVEG, £-
XOUV UL aUuoTnPA KaBoplopévn Soun OTo XWPOo, n omola €XeL LeYAAn on-
paoia yla tn 6pdon toug.

OL Bloxnuikeg avtidpaoelg Ba pmopoloAV va Yivouv Kal Xwpig
TNV nopoucia tTwv eviUpwy. Me T BonBela Toug OUWCE, N TaXUTNTA TOUG
aufdavel péxpl kat 100 ekatoupupla GpopeS. AuTd TTPAKTIKA onuaivel OTL
avTISpAoELg TTOU OAOKANPWVOVTAL E TNV Ttapoucia eviUuwV HECA O Eval
Aemto, Ba anattovoav 32 HAVES yLa va 0AOKANPwOoULV Xxwpig auTa.

3.3.1 E¢sdiksvon eviiuwv

Ta évlupa €Xouv TTOAU GUYKEKPLUEVEC TIPOTLUNAOELG YA TLG aVTLS-
PACELG TIOU KaTtaAUouV. TNV mpayUatikotnta, kabs éviupo sivol oxedov
amoAuta eEELOIKEVUEVO yla TNV avtibpacon Tou KataAUel. Q¢ amnotéAso-
Ha, To KUTTOpOo SLaBETEL TOANA SLOPOPETIKA EVIUA, TIPOKELUEVOU VO ETTL-
teAéocel TIg SLadopeg Aettoupyieg Tou.

H e€eldikevon twv evllpwv Sivel oto kKUTTAPO TN SuvatdTnTa Vo
mapayel SladopeTIKA MPOIOVTA Ao To (510 apXIKO MPoiov, avaloya HE
TIC aVvAYKEC Tou. EToL peyloTomoleital To 0peA0OG amo Ta OpenTIkA cuoTa-
TIKA TTou Taipvel amo 1o neptfarlov, Ta omnoia, ev eival mavrote S100€-
OlUO OE EMOPKELG MOTOTNTEG. ZTNV £1KOVA 3.2, dpaivovrtal Ta SladopeTika
npolovta mou pmnopet va mpokUPouv amod €va apLvoly, To omoio Ta KUT-
Tapa eite mpoohappavouv amno to neplPaAriov Ue Thv Tpodr Toug, £ite To

OuVBETOULV.
YdatavBpakag

/‘/,, ATisio

Nle — = NoukAeiké 00
R—CH—COOH ~—~—

™SS

MNpwrTeivn

MNp 0 iovrta

améKKPIONG

Ewova 3.2 Ta autvoééa UmopouV va UETATPATIOUV OE UL OELPA QUTO TIPOiovTa,
avaloya UE TIC QVAYKEG TOU KUTTAPOU. KaGeuld armo TI¢ UETATPOTTEC CUVTEAE(TAL
O¢€ €va 1] MEPLOCOTEPY OTAbLN, TA OITola AMAULTOUV EVA 1) TEPLOOOTEPA EVIULAL.
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3.3.2 TeVIKOG pNYaVIGUOC eVIV KWV VTS PpACEWY

H e€eldikevon twv evlUpwV elval CUVETEL TOU HNXOVIOUOU LE
ToV omoio kataAlouv pla avtidpaon. To mpwto Brpa auToU TOU pNnxo-
VIopoU elval n 6€opeucn TwV avildpwVIwy Hopiwy, A TWV UTIOCTPWUA-
TwV, OTw¢ Aéyovtal, anod 1o £v{ulo.

H &€opeuon ylvetal pe tnv mpoodeon Twv UNOCTPWHATWY OE £Val
£161KO onpueio tou evllpou, mou AéyeTal evepyO KEVTPO. To evepyo KEVTPO
elval Lo ecoxn | oxwoun, n omola, OMWG Kol To UTIOAOUTO €VIUHO, €XEL
pla kaBoplopévn tplodlactatn Sour). EKel umopouv va ELoXWPRooUV Kal
va pocdeBolv Ta poépLa ou £Xouv SO CUUIMANPWATLKN TIpog th &0-
LN Tou evepyoU KEVTPOU. AUTO YIVETAL KAAUTEPO AVTIANTITO, av okedBoU-
He OTL N oUVEeoN €VOC UTIOOTPWHATOC [E TO EVEPYO KEVTPO TOU eviUOU
TapopolaeTol ouxva HE To “taiplacpa Tou KAELWSLoU otnv KAslSapld”
(BA. ewova 3.2). Onwg sival puoko, kabe KAelSapld déxetal Povo Eva
KAeldL, N KAELSLA ToU poldlouv TApa MOAU E TO TPWTO, Kol £TOL KABE
TLEPLOXN TOU EVEPYOU KEVTPOU UTopel va SEOUEVOEL LOVO HLa XNLKE OU-
ola f ouoleg pe ouyyevikn doun. Qg anotéAeopa, kA EvIupo MapPoUoLA-
lel oxedov amdAutn e€elbikeuon yla TRV avtidpaon, Tou KATaAUEL.

b
"

Ewkova 3.2 Movtélo kAeLdLou - kAstbaplac yia tnv npocdean UMOOTPWLATOG OTO
EVEPYO KEVTPO eVIUUOU.

Y€ OPLOPEVEG TIEPUTTWOELG N MPOCSECH TOU UMOOTPWUATOC OTO
£VEPYO KEVTPO TpOoKaAel aAlayég otnv tplodlaotatn Soun Tou, onote To
“taiplaopa” mpokUTTEL petd tnv mpoodean (BA. ewova 3.3). O deutepog
QUTOG TPOTOG S£0UEUONG UTTOOTPWHLATOC OO eVePYO KEVTPO eV uoTepel
oe e€elblkevon os ox€on LE TOV TPWTO.
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[\

Ewéva 3.3 To Taiplooua UTTOOTPWUATOG- EVEPYOU KEVTPOU EVIUUOU UTTOPEL Vo
TPOKUYEL UETA TNV MTPOOSEDN TOU UNTOOTPWUATOC.

H rp6odeon Twv UMOCTPWHATWY 0To EVIULO £ival To TTPWTo BAUa
yla va TIpoXWPNOoEL pLa Bloxnuikn avtidpacn. Me tnv npoodeon, oL Seo-
pol tne apxtkAc ouciog e€aoBevolv Kat omave, Sivovtag tnv eukatlpia va
SnuloupynBouv véol deopol, ol omoiol oxnuatilouv To MPOIOV NG avtid-
pacng. To mpoidv EAeuBEPWVETAL OTN CUVEXELD ATTO TO EVEPYO KEVTPO TOU
evlUpoU, Kal To €viupo mopoAappavetal Xwpi¢ Kopuld UETaBoArn £ToLuo
va xpnotpornotnBei o emodpevn avtidpaon (BA. elkova 3.4).

avTidpwy 1 Q avridpwy 2 TTPOIdV .

€viulo GUUTTAOKO £vIUMOU - éviupo
AVTIOPWVTWV

Ewova 3.4 Evivuwkr avtidpaon katd tnv omoia SUo avtidpwvta mpookoAAwvrat
OTO EVEPYO KEVTPO TOU EVIUUOU KOl UETATPETTOVTAL OTO TTPOIOV.
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MepiAnym

To oUvoAo Twv avtidpaoewV UE TIG OMOleg TO KUTTAPO SloyelpileTal TNV
UAN ko tnv evépyela, mou mpooAauBavel and 1o neptBaAdov amoteAovv 10 UE-
taBoAtouo tou kuttapou. O uetaBoAioudc diakpivetal oe a) avaBodioud, o o-
molo¢ mepiAauBavel avtibpaoceL KATA TIC OTTOIEC Ao amAoUoTepa UopLa GUVIE-
Tovtal mMOAUTIAOKOTEPT UE KaTavaAwaon evépyelac kat B) kataBoAioud o omoiog
neptAauBavel avTiSPAOELC KATA TIC OTTOLEC T MOAUTTAOKOTEPA LOpLa SlaoTiwvTal
o€ anAouotepa e aneAevTEpwaon evepyeLag.

Ot Bloxnutkég avtidpaoels eEeAlOOOVTOL OTO ECWTEPLKO TOU KUTTAPOU
KATw aro moAv nriec ouvinkeg, kat auto yivetal katopdwTto e tnv Bondeta twv
EVIUUWY, TTOU TIC KATAAUOUV.

Ta éviuua gival mpwTeiveg, 1o kKadéva amd autd KATaAUEL pia povo 1
UEPLKEG opoeLdeic avtibpaoeis. Ta avtidpwvta BioAoyika uopla (umootTpwuaTa)
TTPOOoSEVOVTAL OTO EVEPYO KEVTPO TOU eViUUOU, €Kel ol Seauol avadiataooovtal
UE AMOTEAEOUQ VA TIPOKUTITOUV Ta QVTIOPWVTA TA OTTOLQ AITOCTIWVTAL QO TO EV-

{uuo, to omoio ivat €towuo va utodextel aAda avtibpwvra.
Epwtosig

1. O katoBoAlopudc nepthapPavel ...
0. ouvABwWCE avTLOPACELG OL OTIOLEG amaLTOUV EVEPYEL
B. avtidpaoelg KaTA TIG oToieg amo amAovotepa LopLla cuvBETovTaL
TLOAUTIAOKOTEPOQL.
Y. TO GUVOAO TWV AVTLOPACEWVY TIOU YIvovTal O €Va OPYAVIOUO.
8. avTISpAoELC KATA TLG OTOLEG TA TOAUTIAOKOTEPA OPLA SLooTIWVTOL
oe anmhovaotepa

2. Molec ol SLadpopéCg we Ipog To £160¢ TWV AVTIOPACEWV KOl WG TIPOG
Vv Slaxeiplon tng evépyelag oto KUTTAPOo HETALY avaPfoAlopol Katl
KOTaBOALOUOU;

3. MMolog eival o AGyog ou To KUTTaPO €AEYXEL KOl puBuileL To peta-
BoAlouo tou;

4. H 810tnNTa TWV KUTTAPWVY va dlatnpouv otabepn TNV KATAOTAON)
TOoUuC ovopaleTal...
o. BloolvBeon B. petaBoAlopog
Y. opolootach 8. evepynTkn petadopd
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5. Ou avtidpaoelg mou mpaypatonolouvtal and Toug {wvtavoug op-

yaviopoug, ovopalovral...
ol BLOXNMLKES B. opyavikeg
Y. OVOPYOVEG 6. KOTOAUTIKEG
6. Mol avtidpacon meplypddel oe cuvtouia tnv pwtocuvBeaon;

2€

TIOLOUG OPYQVLOMOUC TIpayaTOoToLelTal N avtiépaon auTr Kal mola n
onuaocia TG aviidpaong AUTAG yla TNV onuepLVl olotacn Tng at-

noodaipag;

7. Moleg ol dladopég Twv BLOXNUIKWY OVTIOPACEWY OE OXEON UE TLG
TUTIKEG XNULKEG QVTIOPAOELS WE TIPOC TO XWPO Kal T CUVONKEC Ttou

OUTEG MIPAYHOTOMOLOUVTAL;.

8. T elval amod xnukng amoyng ta eviupa Kot yloti AEUe OTL £xouv

e€elblkeupévn Spaon);

9. MNota povtéha e€nyolv Tov UNXaviopo Spaong Twv evlUpwV Katd

TIG BLOXNMULKEG AVTLOPACELG OTLC OTIOLEC CULLUETEXOUY;
10. AvTLoTOLXELOTE TOUG OPLOUOUC TOU OXNLATOC LE TIG EVVOLEC:

m 0. UTIOOTpWHA
B. évlupo

V. EVEPYO KEVTPO evIUOU
a3
1 |

IMMAPAPTHMA: ATIAVTI|GELS KAELOTWV EPWTIOEWV

Kedalaio 2: Xnuikr) cUoTOoN TOU KUTTAPOU

1.8

3.y

6.2, N, A2, N\ 2

8. a) memtdiko¢g deopog. B) HN-CH,-CO-HN-CH,-COOH
10.vy

13. DNA kot RNA, voukAgotidia

15. Katd ostpa: B, A, 1, 4, 2, 3.

Kedahawo 3: MeToBoALGHOG — XNULKEG QVTLOPAOELG
1. 6

4.y

5 a

10. a:2, B:1, y:3
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