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Fewnoviko MavenioTnuio AGnvmv

THAHa Mlemnovikng BioTexvoAoyiag

ZKonogG Kal ZToxol Tou THRHAaTOoG

H Tewnovia eival n yvwon Kkalr n AsiToupyia napaywylkwv OUCTAMATWVY Mou
BacilovTal oTnVv KAAAMEPYEId QUTWV ) OTNV ekTpoPn (WwV. AUTaG Ta nNapaywyika
ouoTANaTa €ival PIOAOYIKG CUCTAMATA KAl KATA OUVENEIQ N yvwan TN BIOAOYIKNG
OUMNEPIPOPAC TWV CUYKEKPIMEVWV NMAPAYWYIKWV CUCTNUATWV €ival npoanaitnon
yla TV Katavonon Twv 31adikaoliwy apioTonoinong Tou napaywyikou duvapikou
TOUG Kal TNV €NiTEUEN NpoidovTwv noldTNTac.

H BioTexvohoyia anoTeAei €éva paydaia avanTuooOdevo OUVOETO EMIGTNHOVIKO
KAGOO, ME ONUAVTIKR TEXVOAOYIKN GCUVEIC(POPA OTOUC TOMEIC TNG UYEidg, Tng
dIaTpoPNG, TNG EVEPYEIAG KAl TNG No10TNTAG {WwNG TNG oUYXPOVNG KoIvwviag,.

To TuAua Mewnovikng BiotexvoAoyiag Tou .M.A. AeiToupyei and To 1989 pe okond
TN dnuioupyia oTeAexwv uwnAoU enioTnuovikoU eninédou, IKAVWV vd HETEXOUV
gvepya OTNV €QApPoyn Kal avanTtu&n oUyXpovwv YEWMOVIK®WV TEXVOAOYI®V, Ol
onoieg oupBAAAouv kabopioTika TOGO oTnv au&non TNG avTaywvioTikOTNTAg TNG
€AANVIKAC YEWPYIAg, 000 Kal TNV AVTIMETWNION €EEIBIKEUPEVWV NPOBANHATWV TWV
napadooiakwv HeBOdwv. O1 OIDAKTIKEG Kal Ol €PEUVNTIKEG OpacTNPIOTNTEG TOU
TUAMATOG €ival OUUPWVEG ME TIC TPEXOUOEC AVTIANWEIC Kal MPOONTIKEG TNG
BioTexvoAoyiaGc. To [Mpoypappa =noudwv, Baciletal 0 £va KOPHO VYEVIKWYV,
YEWMOVIK®WV Kal BaciKwV BIOTEXVOAOYIK®OV HaABNUATWV Kal &va €UEAIKTO oUVOAO
MabnuaTtwv e€nmAoyng nou KaAUNToOuv Ta €niPEpoug nedia TNG YEWMOVIKAG
BloTexvoAoyiag.

To Tunua Fewnovikng BioTexvoAoyiag €ival napaywylkd YEWMOVIKO TURHA Kal ol
ENAYYEAUATIKEG MPOONTIKEG TWV ANOPOITWV TOU TUAWATOG €ival KAT'apXnVv auTeg
Tou lewnovou. O Tewndvog evrdoosTal oTnv Katnyopia Twv FewTexvikwv. To
€nayyeAya Tou FrewTexvikoU opiletal otov NOpo 1474/1984 kal KATOXUPWVETAI UE
To apBpo 21 Tou Nopou 2040/1992. >T0 Mpoedpikd Alataypa 344/2000 opileTal o
TpONOG AOKNONG TOU ENAYYEANATOG TOU MEWTEXVIKOU KAl OCUYKEKPIYEVA TO KEPAAQIO
B avagépetal oOTIC enayyeApaTikéG dpaocTnpIiOTNTEG KAl TNV UMOXPEWTIKN
anaoxoAnon Twv Fewnovwv. EninAgov, To gupUTEpo BloAoyikd unopabpo kai n
EMNAQPN TOU ME TIG TPEXOUTEC PBIOAOYIKEG TEXVOAOYIEC, €MITPENOUV OTOV AMNOPOITO
TOU TUNMUATOG va aoXoAnBei Ye TNV £pyacTnpiakn €peuva oTa TpEXovTa BEuaTa nou
apopolVv OTA NApAywylkd Yewnovika cuoTnuaTta. To yeyovog OTI oI ano@oiTol
EpYovTal O€ €nagn HE TIC EPYAOTNPIAKEG BloTexvoAoyikég O1adikagieg, Toug
EMITPENElI va €pyacToUVv O E€TAIPEIEC UNOOTHPIENG PIOTEXVOAOYIK®WV €pyacTnpiwy
Kal va npowBoUv npoiovra UWnAng TexvoAoyiac oupBaAlovtag otnv opbn
€papuoyn Toug Kal oTnv ANnwn a&lonioTwv anoTeAeopdaTtwv. H avaiuon Twv
BioTEXVOAOYIKWV JEJOUEVWY ANAITEI KAAN evacXOAnon KE UNOAOYIOTIKA OUCTAUATA
dlaxeipiong OedopeEvwY Kal Aoylodika e€idikoU TUnou. Enopévwe peEoa oTIg
ENAYYEAUATIKEG NPOONTIKEG TWV AMNOPOITWV TOU TUAMATOG EVTACCETAl N APOMOoiwan
TWV KAIVOTOMIKWV BIOAOYIKWV €PYAAEiWV KAl EQAPUOYWV KAl N €vTagn Toug oTnv
yewnovikr npd&n npog 0peAog TNG NoioTNTAg (WG TOU KOIVWVIKOU GUVOAOU.



Aopn Tou THAMATOG

To Tunua Mewnovikng BioTexvoAoyiag cuykpoTeiTal anod Tpeig ToOMEig KAl enTa
EpyaoTnpia.

Mpoedpog

Kabnyntnc Anuntpiog Mnoupavng

TnA: 210 529 4287, Fax: 210 529 4286, email: bouranis@aua.gr
AvanAnpwTAg Npoedpog

Kabnyntn¢ Kwvoravrtivogc ®dacoéag

TnA: 210 529 4331, Fax: 210 529 4331, email: cfass@aua.gr
EnioTnpovikog YneuOuvog MM

Kabnyntnc Mavayiwrng Kartivakng

TnA: 210 529 4343, Fax: 210 529 4314, email: bmbikap@aua.gr
Fpappareia
A10IkNTIKA YnooTnpi§n TuRHaTog - MponTuxXiakéG ZNoudég

Nikn Zxoiva (lpoiorauevn)

TnA: 210 529 4662, Fax: 210 529 4662, email: gbiotech@aua.gr

Nikn XpovonouAou

TnA: 210 529 4363, Fax: 210 529 4364, email: gbiotech@aua.gr
Fpappareiakn unooTtnpi§n Mpoypauparog MeTanTuXIak®V ZNoudwmv

Aiugidia NikoAonouAou

TnA: 210 529 4314, Fax: 210 529 4314, email: gbiotech @aua.gr

FapupalAliia ®paykoyewpyn

TnA: 210 529 4314, Fax: 210 529 4314, email: gbiotech@aua.gr
IoTtoTtonol TURHATog

levikog: http://gbt.aua.gr/

Avakoivaoeig Tunuartog: http://gbt.aua.gr/el/pinboard



ToHEag A — BioAoyiag dutwv

EpyaoTrpio ®uoioAoyiag kai MopgoAoyiag dutmv

H eknaideuTikry dpactnploTnTa Tou EpyaoTtnpiou nepiAauBavel nponTtuxiakd padnuata
BoTavikng, guaioAoyiag, HoppoAoyiag, Bpewnc Kal oIko@UaIoAoyiag PUTOV KAaBwg Kal pid
ocipd dIaAé€swv OTO PETANTUXIAKO €ninedo. H gpeuvnTikn dpacTnploTNTa TOU €pyacTnpiou
€0TIGleTAl OTN QWTOOUVOEON, OTn BpEéwn QUTWV, OTNV KUTTAPO-IOTOKAAAIEPYEID QUTWDV,
oTNV NAEKTPOQUOIOAOYia Kal OTn MHEAETN TwV KUTTAPIKOV aiodnThpwv, ora npdtuna
EKPPAONG NPWTEIVOV O @UTIKOUG I0TOUG, OTOV in situ &vromopd eviUPwyv Kal oTn
dpacTnpIOTNTA TOUG KAl OTN MEAETN TNG AVANTUENG TWV QPUTWOV.

Mpoowniko

KabnynTteg

Fewpylog Kapaunoupviwtng (Aieubuvtnc Epyaornpiou)

AnunTtpio¢ Mnoupavng
AvanAnpwTég KabnynTég

Znupidwv Kivrdiog

Fewpyiog AiBaAdkig
Enikoupol Kabnynteg

XpioTiva KITodkn
NEKTOPEG

2Taudrng Priyag

Fewpyrog NiakornouAog

STuAiavr) XwpiavorouAou
MEAn EEAIM

Anpoobevng NikoAornouAog
MéAn ETEM

Avopiava Ziwa

2Taupoc MiniAag
Texvikoi EpyaoTtnpiwv

MavvouAa Xaivrourn
AloiknTIKO Mpoownikd

AluiAia NikoAonoUuAou

TonoBeoia

EpyaoTnpia & Mpageia: 2°¢ 6po@og KTnpiou Xaciwtn
AiBouoeg di1daokaAiag: 1° 6popog KTnpiou XaoiwTtn).

Epyaotnpio HAskTpoviknGg Mikpookoniag

Zkondg Tou EpyaoTnpiou €ival n napoxrn B€wpnTIKAG Kal TEXVIKNAG UNOOTRPIENG OTOV TOWPEA
TN Mikpookoniag (HAekTpovIKAG kal ONTIKAG) OTNV €NIOTAMOVIKN KoIvOTNTa Tou MA kabwg
gniong kai n didackalia Twv MabnuaTtwyv unodoung BioAoyia Kuttdpou kai evikn BoTtavikr.
H egpeuvnTikf dpaocTnpioTnTa Tou EpyacTnpiou €Ee1dikeleTal oTn doun Kal AsiToupyia Tou
®AoioU Twv d&vOpwWY, TNV avaTopia Kal I0TOXNHUEId apWUATIKOV KAl PAPHAKEUTIKOV PUTOV
Kal TNV Npooapuoyn TwV QUTWV oTo Megoyeiakd nepiBaiiov.

Mpoowniko

KabnynTteg
KwvoTavTivoc ®aocoeac (AicuBuvtng Epyacrnpiou)



MéAn ETEM
Iwdvvne WapokwoTonouAog

TonoBeoia

Ynoyelo ktnpiou Aloiknong IMA.

EpyaoTrpio ZuoTNHATIKAG BoTavikng

AIDACKEl TNV €NIOTANN TNG TAEIVOMUIKAG TWV QUTWV. XapToypagpei Ta @UTIKG €idn nou
eudokipyolv  Kkal  xapakTnpifouv éva olkooUOoTnua, MeE EPpacn Ta  PECOYEIAKA
aypOoOIKOCUCTNHATA KAl Td YEWMOVIKA Napaywyikd ouoTtnuatd. Ta&ivouei Tnv noikiAdTnTa
TWV QUTOV PE BAON TN HOPPOAOYIKN NMAPAAAAKTIKOTNTA KAl TA Poplakd XapakTnpIoTiKa TNng
NapaAAakTIKOTATAG. MPoBAAAEl TNV OUVEICQOPA Kal Tn XPNOIMOTNTA TWV QPUTOV OTn
onMepIv enoxn.

Mpoowniko

KaénynTteg
AnunTtpio¢ Mnoupavncg (AisuBuvTnc Epyaortnpiou)
ABavdoioc ApooornouAog
MéAn ETEM
Mavayiotng Mewpyiou
Avva Migppdkou

TonoOsoia

1°¢ kar 2°¢ dpooc KTNpiou XaoiwTn.

Topéag B — FeveTIknG

EpyaoTnpio FEVETIKAG

>kondg Tou EpyaoTnpiou €ival n di1dackaAia Twv padnuatwy revetikn (oToug PoITNTEG OAWV
TV Tunuatwv Tou I.M.A.), FeveTikn Twv NMANBUou®V, MoooTikoi XapakThnpeg (OewpnTIKEG
Apxéc BeATimong), EEENIEN, Mopiakn Avayvwpion Kal BioTexvoloyia Zowv (OTOUG QOITNTEG
Tou TuRpaTog Mewnovikng BloTexvoAoyiag) kal avTiKEideva TNG €pEUVAC Tou arjuepa eivai:
NANBUOMIAKn YeVETIKN {WWV KAl pUTWV, aVBEKTIKOTNTA TWV EVTOUWV OIKOVOMIKAG onuaaciag
OTA EVTOMOKTOVA, BIOCUOTNMATIKY QUT®WV Kal {wwv, HOPIAKN YEVETIKN Kdl €EENIEN, €EENIEN
NPWTEIVOV 0OWNG KAl YEUONG KAl JEAETN TNG OOMNG TOU AKETUAOXOAIVIKOU unodoxEd.

Mpoowniko

KabnynTteg
MixanA Noukdg (AieuBuvtng Epyaotnpiou)
HAiag HAionouAog
Enikoupol KadnynTtég
NikoAaog Koouidng
Texvikoi EpyaoTtnpiwv
Agarnoiva Aoukd-/A\oUKOyIavvakn
Al0IkNTIKO Mpoowniko, AAAEG €101KOTNTEG
AlyAn MNManaBavaoconouAou
NikoAaog MNanavdpgou



Tono@eoia

1° kai 2°¢ 6poog kTnpiou XaoiwTn.

Topéag I — Bioxnpeiag, EvQupikng TexvoAoyiag,
MikpoBioAoyiag kal Mopiakng BioAoyiag

EpyaoTrpio Mopiakng BioAoyiag

To epyaoThpio egnAgkeTal 71600 oTn dIdAOKAAia Og NPONTUXIAKO KAl METANTUXIAKO £Minedo
000 Kal oTnv £peuva Kal avanTtu&n o€ TOMEIG Nou agopoUVv To gUPUTEPO AVTIKEIMEVO TNG
BioAoyiag GUTWV Kal PIKpoopyaviopwyv. H €peuva nou npaypartonolsital nepiAauBavel Toug
TOMEIC TNG Moplakng Bloxnueiac kal @uoloAoyiag @UTOV Kal HIKPoOPYavioHwy, TNG
AEITOUPYIKNG YOVISIWHATIKAG, TNG NPWTEOMIKNAG KAl TNG METABOAOUIKAG. ZTO €pyacTrpio
yiveTal xpnon oUyxXpovwv TEXVIKOV ONwG TexvoAoyiag avacuvdiacuevou DNA , PCR , PT -
PCR , in situ RNA - RNA UBpIBIOPOG Kal €K(PAcn avacuvdIaoHEVWY NPWTEIVOV Of
€TepOAOYA CUOTNUATA.

Mpoowniko

KaénynTteg
lMoAudeuknc XatlonouAog (AisubuvTrc Epyaornpiou)
AvanAnpwTég KabnynTég
Iwdvvneg Zoupdng
Enikoupol KaBnyntég
Anuntpa MnAiwvn
Iwdvva Kouptn
EupavounA ®Aguerdkng
MéNn ETEN
EAAN XatlnoTaupou
A10iknTIkO Mpoowniko, AAAEG €10IKOTNTEG
Avaoraoia Beviepdkn, ®wTtiog adng

TonoBeoia

1°¢ 0poOG KTNpiou XaoiwTn Kal aiBouceg KTnpiou au@iBeaTpwyv KouToounTonouAou Kal
NiaBn.

EpyaoTrnpio F'evikAG kail Fremwpyikng MikpopBioAoyiag

To NpoownIKO TOU €PyacTnpiou aoyoAeiTar pe Tnv O1daokaAia Twv padnudtwv levikn
MikpoBloAoyia,  MepiBaAlovTikhy  MikpoBloAoyia,  BioTexvoloyia  Mikpoopyaviopwy,
MIkpoBIaKEG ZUMWOEeIG, Bioxnueia, MetaBoAikry Mnxavikf kai MikpoBioAoyia Eddagouc.
EpeuvnTika, To €pyaocTnplo €oTialeTal otnv nePIBAAAOVTIKN HIKpoBioAoyia, Tnv Hopiakn
olkoAoyia, BionoikiIAOTNTa kal Ta&vopnon HIKPOOPYAvIoUWY, TNV HuknToAoyia, TIG
aAANAEMIOPACEIC HIKPOOPYAVICH®V KAl PUTWV, TNV HopIakn BioAoyia kai guaioloyia kal TI¢
EPAPHOYEG TWV HIKPOOPYAVIOU®VY Yia diaxeipion anoBAATWV.

Mpoowniko
KabnynTteg

MNavayiwtng Kativdakng (AisuBuvtrc Epyaornpiou)
Enikoupol KaBnyntég



AnunTpiog MEwpyakonouAog
Fewpylog ZepBaknc
NEKTOPEG
Iopdavnc XatlnnauAidng
AvaoTtaoia Taunakdkn
MéAn EEAIM
Hw KepaAoyidvvn
Mapia Anjpou
MéAn ETEM
KaAAionn ManaueAetiou

Tono@esoia

Iooyelo AvatoAikng MTépuyag kTnpiou Aloiknong MA (NTépuya Kouyéa).

EpyaoTtnpio EvJuHikng TexvoAoyiag

Zkondg Tou EpyaoTtnpiou EvQupikng Texvohoyiag eival n JdidackaAdia Twv BaAcikwv
HanudTwv ota avTikeigeva TnG Evlupikng TexvoAoyiag, Tng EvlupoAoyiag kai Tng
Avaluong Biopopiwv (AvaAuTiknig BioTexvoAoyiag). H epsuvnTikfy dpacTnpidoTnTa TOU
EpyaoTtnpiou EvQupikng TexvoAoyiag apopd oTa €ENC YVWOTIKA aVTIKEIJEVA: ANOPOvVWaon Kal
kabapiopog evlUpwy, akivnTonoinon evlUUwV Kadl BloaiobnTrpeg, NPWTEIVIKA PNXAVIKR Kal
avaoxedlaopog eviUPwyY, oXedIaoPOG, oUvOEon Kal HEAETN BIOMIKNTIKGOV HOPIWV/PApHAKW®Y,
NPWTEWMIKA KAl KATAAWUIKN KAl EPAPHOYEG EVIUHWV.

Mpoowniko

KaénynTteg

Iwdvvne KAwvng (AisubuvTtng Epyacrtnpiou)
AvaninpwTeg Kabnyntég

NikoAaog Aaunpou
MéAn ETEM

EuayyeAia MNManna

Tono@eoia

AiBouoseg kTnpiou ap@iBedTpwv KoutoounTtonouAou kai NiaBn.



Mpoypappa NMNponTuxXiakK®V ZNoudmv

H dopun TwV NPOoNTUXIaK®WV onoudwv oTo THRHa

O1 onoud&Eg diapkoUV MEVTE akadnuaika £1n. To eknNAIdEUTIKO £pyo KABe akadnuaikoU £Toug
dlapBpwveTal Xpovika o dUo eEaunva. And Ta déka EEaunva To 10, 30, 50, 70 kal 9o cival
Ta Xelpepiva EEGunva kai 1o 20, 40, 60, 8o kal 10° sival Ta Eapivd EEapnva. Ta 9 Eaunva
diaTibevTal yia paénuata, cUPPWva PE TO NPonyoUdevo npoypauua kai To 100 €Eaunvo
diatiBeTal yia Tnv €knovnon TNG MNTUXIAGKNG MeAETNG. KaBe eEaunvo nepihauBavel
TouAdxioTov dekaTtpeic NAnpeig eBdopadeg yia didackaAia kal avTioTolxo aplBuo eBSopadwv
yvia e€Eeraoslc. MNa Ta nepioodTtepa  pabnuata nou JdidAckovTdl O KABe €EAunvo
npoBAEnovTal ouvniwc TPEIG WpPeC BewpnTiknG didaokaAiag kal dUo WPEG €pyacTnPIaK®V
AOKNOEWV I QpovTIoTNpiwv TNV €Bdondada, Xwpic o cUVOAIKOG apiBudc wpwv didaokaAiag
va unepBaivel ouvnBwg TIG 32 gBdopadiaiwc. O apiBPoC Twv PabnuATwV Nou ENITPENETAI va
napakoAouBei évag goITNTAG ava €Eaunvo, dev PNopei va €ival JeyaAUTEPOG ano Tov apiBuo
TWV HaBnuaTtwv nou nepiAapBavel To Npoypappa onoudwyv npocau&nuévo karta 3.

H aAAnAouxia Twv pabnudTtwv, péoa oTa Xpovikd nAaioia nou avagépdnkav, npoUnobETel
TNV KAVOVIKN CUMHETOXN TOU (OITNTH oTnVv eknaideuTikn diadikacia yia Tnv oAokAnpwaon
TWV OnoudwV Kdl T ANWn Tou NTUXiou Tou PE€oa O€ NEVTE Xpovia anod TNV €i0aywyn Tou OTo
r.N.A. Ta npoypdupata autd anoTeAoUv Ta NPOTUNA MPOYPAUHATA ONoudwv Kdl dEixvouv
TO OUVOAO TwWV EKMNAISEUTIKWV UMNOXPEWTEWY TOU POITNTN. Agv €ival OPwG deOPEUTIKA KAl O
(OITNTNAG MNopei va enmiAEyel o id10¢ éva PEPOG TwV PabnuaTwv nou Ba napakoAouBei kaTta
EEaunvo, naparteivovtag €Tol TN JIAPKEId TWV ONOud®V TOU.

H napakoAouBnon Twv €pyacTnpIaK®V ACKNOEWV KAl GPOVTICTNPIWV €ival UNOXPEWTIKA Yid
TOUC @OITNTEC Kal Oev €MITPENOVTAl AMOUCIEC Ot nNeEPICOOTEPEG and To 1/5 Twv
NPOBRAENOUEVWV AOKNCEWV I} PPOVTICTNPIWV.

H eyypaprn Twv @QoOITNTOV 0 KABe €EAUNVO €ival unoxXpewTikr. H gyypagn yiverar orn
FpappaTeia Tou TuRUaTog. H nepiodog eyypa®ng yia Ta Xeigepiva EEaunva sival ouvhndwg
MeTa&u 1 ZentepBpiou kal 15 OkTwPBpiou kal yia Ta Eapiva peta&u 10-25 Iavouapiou.

O1 @oITNTEC unoxXpeoUvTdl va dNAWCOoUV Ta HAdBnuaTa emAoyng Twv eEapnvwyv. H dnAwon
yiveTal Tautdxpova Pe TNV eyypagn Toug ota EEaunva.

Ai1daokalia kar enapkeia EEvng yAwooag

>Ta npwTa €& €€aunva JISACKETAl WG UNOXPEWTIKO (yia 000UG dev £XOUV AvayVwPIOHEVO
TiTAO yvwoewv ot &vn yAwooa) To paABnua TnG AyyAikng yAwooac. To paénua Twv
ayyAIK®V, av Kdl dnoTeAEl UNOXPEWTIKO PABNUA €VTACCOMEVO OTA NPWTA €€ €EAunva, dev
BaBuoloyeital pe Tn Kabiepwpevn BaBuoloyikn KAigaka, aAAd HPE TO XAPAKTNPIOHO
"enapkwc" N "MN enapkwg" yia kaBe eEeTacTikn nepiodo. Aev anoveéWeTal MTUXio OfE
TEAEIOPOITOUG €av dev €xel kolvornoinBei orn Mpapuarteia Tou IdpUMATOG N €ndpKeld OTO
Haenua Tng &€vng yAwooacg. MNa Tnv ayyAik YAwooa endpkeia dideTal Je TNV MPOCKOMION
TiTAOU eniN€édou TouAdyxioTov Lower, evw yia TNV YAAAIKR YEPHUAVIKA Kdl ITAAIK yAwooa
anaiTeiTal XapakTnpIlopwog endpKeiac anod eniTponr anoteAoUpevn anod Ti¢ KadnynTpleg EEvwv
YAwoowv Tou IdpupaToc kai and PEAN AEM Tou IdpUMATOGC HE METANTUXIAKEC OMOUDEC
3eToUG TOUAGXIOTOV JIAPKEIAG O XWPAd HE eNioNUN YA®WOOa dia €K TWV avwTEPW.



ExknaideuTikéG EKOPOHEG

Ol eKNAIDEUTIKEG €KOPOMEC MoOU MpaypaTonoloUvTal and To TUAMA €ival UNoXPEWTIKEG Yid
TOUG @OITNTEG Kal anoTeAoUV HEPOG TNG eknaideuTikng diadikaoiag. Ol eKNAIdEUTIKEG
ekOPOUEG eykpivovTal and Tn ZUykANTo UOTEpa anod npPoTAcel TV TunudTwv Kal
npaygatonolouvTal JETA TO NEPAC TWV PABNUATWV TWV €apIVEV EEAUNVW®V KAl MpIV ano Tnv
g€eTtaoTikn nepiodo Tou Iouviou. Kat’ €Eaipeon eival duvatov va npayuaronoinbouv
EKMAIDEUTIKEG EKOPOUEG OE ENIAEYUEVEG NUEPOUNVIEG YIa TNV KAAUWN €I0IKWV €KNAISEUTIKWV
avaykov TwV QoITNTOV TwV £ELIDIKEUCEWV. MEPOG TWV dANAVWV CUMHETOXNG OTIC EKOPOMEC
TWV QOITNTWV KAaAUNTETAl and Tov npoUnoAoyiouo Tou IdpUuaToc.

E&eTaoTmikeg Mepiodol

O1 eEeTaoTikéC nepiodol ival Tpeig: Iavouapiou-deBpouapiou, Iouviou Kal ZenTepBpiou.

3710 TéANOC kGBe EEaupnvou npoPBAénertal €E€taocn oe OAa Ta didaxBévra pabnuarta. Ol
(POITNTEG ANOKTOUV JIKAIWHA CUPHETOXNG OTIG €EETACEIG, META ano dNAWON CUPHETOXNG OTN
Mpappareia Tou THARATOG Toug, 6nou dnAwvouv Ta v+3 pabnpata ora onoia npokeiTal va
AaBouv PEPOG (v 0 apibBuog Twv PabnudaTwyv Tou €Eaurvou kal 3 Ta dnAoUpeva padnuarta
and Ta avrioToixa nponyoUueva eEaunva).

To ZenTéUPBpIo o1 POITNTEG UnopoUv va eEeTacbouv o OAa Ta Habnuara Kal EpyacTrpla TV
OUo TeAeuTaiwv EEapnvwv kar eni nAéov oec €& padnuata kal €& egpyacTtnplia and
nponyouueva EEaunva. O1 @oITNTEG nMou €xouv KaAUWel oTo GUVOAO N HEPIKWG TIG
€EETAOTIKEG ANAITAOEIC TWV PABNUATWV Kal €pyacTnpiwv Twv dUo TeAeuTaiwv EEaunvwv,
pgrnopouv avaloya Pe Tov apibud Twv pabnudTwyv Kal epyacTnpiwv ota onoia €EsTacbnkav
EMNITUXWC, va dwoouv PEXP! Kal dwdeka Pabnuarta kal dwdeka epyaacTrnpla ano nponyoUueva
EEaunva.

MNa Toug @oITNTEG Tou 100U €EANNVOU KAl yid TOUG QOITNTEC OTO MTUXiO, IoXUOUV Ta €ENG:
KaTta Tnv e€etacTikn nepiodo Tou Iavouapiou pnopouv va g€etacBolv og OAa Ta padbnuarta
TWV XEIMEPIVOV €EAUNVWY Kal 0 12 padnuarta (BewpnTika KAl EpyacTnpiakd) Twv €apiviyv
eEaunvwyv. KaTtd tnv e€etaoTikn nepiodo Tou Iouviou pnopouv va €EeTacBouv O OAA Ta
HabnuaTa Twv €apivov €Eaunvwy kal o 12 pabnuata (BewpnTikd Kal €pyacTnpiakda) Twv
XEIMEPIVOV  €Eaunvwv. Katd Tnv eEeTtaoTikn nepiodo Tou ZenTeuBpiou pnopolv va
€€eTaoBoUV 0 OAA TA PABANATA TWV EAPIVOV KAl XEIMEPIVOV EEAUNV®V.

O1 ekeraosig oTn Oewpia evdG paABAUATOG Kal OTIG AVTIOTOIXEG €PYAOTNPIAKEG N
(PPOVTIOTNPIAKEG AOKNOEIG €ival aveEapTnTeg Kai n €nidoon Tou @oITnTy BabuoAoyeiTal
XwpIoTa. H Tehikn BaduoAoyia kaBe pabruatog npokUNTEl anod To PESO OPO TNG €nidoong
oTn Bewpia Kal oTNV €pyacTnpIakn f epovTioTnplakn acknon. H BaBuoAoyia diveral Ye Toug
npwToug 10 apiBuolg kal To undév. Baon enmituxiag anoteAei o BaBuog névre (5).

MpaxTtikn EEdoknon

H npakTikn €EAoknOn anookKonel OTNV &VNUEPWON TwV QOITNTOV MNAVW O YEWMOVIKA
ENIOTNHOVIKA 1 enayyeAdaTikad avTikeigeva. [paypatonolsital oTta  €pyacTnpia  Tou
IdpUpAToC, O £pyacTnpia KPATIKWV 1I0pUHATWY, O UNNPECieg Kal 1IdpuhaTa Tou YNoupyeiou
Fewpyiag n aAAwv Ynoupyeiwv PE OXETIKO AVTIKEIPHEVO, O YEWPYIKOUG GUVETAIPIOUOUG 1 O€
IOIWTIKEG EMIXEIPAOEIC KAl €pyacTnpla MNou KAaTa Tnv Kpion Tou Idpuparog €xouv Tn
duvaTdTNTA NAPOXNG CUCTNUATIKAG EUNEIPIAG KAl YVWONG.

H npakTiki €€aoknaon €ival TETpAPNVN KAl NpayPaTonolgital and Toug poITnTEG 60U, 8ou Kal
10ou €Eapnvou oTIC BepIveg SIAKONEC TwV Hadnudatwy, dnAadn oTi¢ nepidodouc IouAiou-
TENOG ZenTepPpiou. H OAn diadikacia TnG NPAkTIKAG €§A0KNONG TWV QOITNTWV YiveTal pe



€uBUvn Tou TMAMATOG, TO onoio kaBopilel TOUG TOMOUG NPAKTIKAG €§AoOKNONG Kal Tnv
KATavoun TwvV QoITNTwV ¢’ auToug, avaloya PE Ta evOIdQEPOVTA TOUG. MEPOC TNG NPAKTIKNG
€€aoknong, MéExp! dUo (2) WAVEG Pnopei va npayuartonolsital katd Tn didpkeia Tou 100U
g€aunvou onoudwv. H oxeTikry anogacn Aauppaverar and Tn Tevikn ZuvéAeuon Tou
TUAMATOG HETA ano aiTnpa Tou @oITnTR Kal Kpithpid. O @oITNTEG Ol omnoiol &€xouv
oAokAnpwaoel To 100 €EAuNVO KAl dev €XOUV CGUMMNANPWOEl TNV NPAKTIKA €§A0KNON TOUG
HnopoUv va Tnv Npayuartonolnoouv kad ' oAn Tn S1apKela Tou £TOUG.

Kabe @oITnTAG oTo TEAOG ekdoToU OIYAVOU MPAKTIKNAG €£A0KNONG €ival UNOXPEWHEVOG va
unoBdaAel otn lpappateia Tou TupAuatog BeBaiwon MpakTikng EEacknong, HuepoAdylo
Epyaciov Bswpnuévo ano To OIUBUVTA TOU (POopEa MpaypaTonoinong Tng NPAkTIKAG Tou
€E€aoknong, kabwg kal 'EkBeon navw oTnVv €Pneipia kKAl yvwon nou andkTnos KaTtd To
diunvo. To HpuepoAdyio Epyaciov kalr n ‘EkBeon aloAoyoUvtar and Tov eniBAénovTa
€NIOTAMOVIKO oUPBouAo. H a&loAdoynon auTr avagEpeTal oTo avaAuTikd MICTOMNOINTIKO
onoudwv. EAv n npakTikn €E€Aoknon Tou @oITnTr d& Bswpndei IkavonoinTikr, TOTE O
POITNTAG UNOXPEWVETAI VA TN CUMNANPW®OEl XWwPIC NpOCBETN 0IKOVOUIKN evioxuaon.

Mruxiakn MeAémn

H nTuxiakr PJeAETN anoTeAei €1BIkn gpyacia Tnv onoia €ival UNoXPEWHEVOC va eKTEAEDEI KABE
@OITNTAC Kal va Tnv unoBdAel gg Tpia avaruna und popen NANKTpoAoynuévou TeUXOUG yia
€€€Ttaon. H nTuxiakn WeAETn pnopei va e€ival: 1) EpeuvnTikh €pyaocia, OnAadn va
nepIAapBavel ekTéAeon nelpapaTwyv oto EpyacTrpio 1 oTtov aypo Ta onoia €ival duvaTtov va
EVTAOOOVTAl OTA NAQIOIa TwV EPEUVNTIKWY dpacTnploTATWV Twv EpyaoTtnpiwv Tou I.M.A.
AWV IdpUPATWYV. 2) TEXVIKN I YEWPYOOIKOVOUIKN HEAETN TWV NPOBANHATWV TNG EAANVIKAG
yewpyiag. 3) BiBAloypa®ikr avaockonnon o€ Babog, BepdTwy nou UninTouv oTa nAaioia Tou
NPOYpPANNAToG NPONTUXIAK®Y anoudwv Tou TuAuarTog.

MNa Tov kaBopiopyd TOUu BEUATOG TNG MTUXIAKNAG MEAETNG O @OITNTNAC AMNOTEIVETAl KATA
npoTepalOTNTA oTa EpyacTrpia Tou TPAMATOC Tou. Av CGUVTPEXOUV €1DIKOI €NICTNHOVIKOI
AoOyol, €ival duvaTov o QOITNTAG va anoTeiveTal yid Tov KaBopiopd B£paTtog NTUXIAKNAG
HEAETNC o AAAa Epyaotripia n ®povTioTipia Tou IdpuuaTtoG. To B€ua TnNG MEAETNG, O
eniBAEnwY KabnynTng kal n TPIHMEANG CUUBOUAEUTIKNA Kal €EETACTIKN EMITPONM, €yKpivovTal
anoé Tn Tlevikn ZuvéAleuon Tou Topéa oTov onoio avhkel o enifAénwv Kabnynthng kai
yvwaoTonoloUvTal oTn Fpapuarteia Tou TUANATOC.

H avaBeon B€partog NTUXIAKNAG MEAETNC YiveTal pe Tnv npolnodoBeon OTI 0 QOITATAG EXE
EKNMANPWOEl ENITUXWG OAEG TIC EEETACTIKEG UMOXPEWOEIC TWV OKTW MPOTWV EEAUAVOV.
E€aipeon yiveral yovo oTnv NepIiNTwon KATA TNV onoia o QoITNTAG €XEl anoTUXEl O Tpia To
NoAU padruaTa YETa TNV Napodo TwV OKTW EEANAVWV.

H €€€taon TnG NTUXIaKNG MEAETNG YiveTalr povo €pOOOV O QOITNTNG EXEl EKNANPWOEI
EMITUXWC OAEG TIC EEETACTIKEG UMOXPEWUTEIC TOU NpoypaupaTog onoudwyv. H €Eétaon yiveral
Onuoaoia and TNV TPIYEAN GUMPBOUAEUTIKNA KAl €EETACTIKI €MITPONN, OTNV onoia npoedpelel o
enIBAEN®Y KabnynTtng, o€ xpovo nou kabopileTal ando Tnv emTponn. Katd Tnv €&€Taon o
@OITNTAC avanTUoosl NPO@OPIKA TNV €PYACia TOU KAl AnavTtd O EPWTACEIC TWV HEAWV TNG
emTponng. Kabe pEAOC TNG eniTponng BaBuoAovei XwploTd kal o TeEAIKOC BaBuodg Tng
NTUXIAKAG HEAETNG NPOKUNTEI Ano TO HECO OPO TWV BABHWV TWV TPIWV EETACT®V. H HEAETN
KpiveTal emTuxnG, av o TeAIkOG Babuog sival eyaAUuTepog i igog Tou névTe (5) kal ol Babpoi
dUo TouAdxioTov eEeTacTwv eival peyaAUTepol 1 icol Tou névre (5). Ze nepinTtwon
anoTuyiag, o @oITNTAG unoBAAAeTal os deUTEPN €EETAON, APOU CUMNANPWOEl Kal dlopBwael
TN HEAETN TOU CUUPWVA HE TIG UNOJEIEEIG TNG ENITPONNG. =€ NEPINTWON Kal VEAg anoTuxiag,



0 (POITNTAG UMOXPEWVETAl va €KNOVNoel AAAN NTuXIakn HEAETN HE To id10 N OIAPOPETIKO
B<pa.

BaO®uaog Mruyiou

O BaBuog Tou NTuXiou MPOKUNTEN ANO TO PECO OPO TWV BABUWV OAWV TWV HABNUATWV HE
OouVvTeAEOTH Téooepa néunTa (4/5) kal and 1o Babud TNG NTUXIAKNG MEAETNG ME CUVTEAEDTN
€va néunto (1/5). H gnidoon Tou @oITnTr XapakTtnpiletal ye Apiota (Babuoi 9 kai 10), Aiav
KaAwg (Babuoi 7 kai 8) kal KaAwg (BaBuoi 5 kai 6).

Anovopn MNMruyiou

'OTav 0 POITNTAG EKNANPWOEI OAEC TIG UNOXPEWOEIC TOU (EEETACTIKEG, NPAKTIKN €£A0KNON KAl
NTUXIAKn WEAETN), AauBdavel pépog otnv Tehern Opkwpooiag kal Anovoung Mruxiov. H
TEAETN auTn yiveralr dnuooia otnv AiBouca TeAeTwv Tou Idpupatog. Tnv Opkwuoaia
akoAouBei n Anovoun Twv MTuxiov ano TiG MpuTtavikeég ApxeGc kail Tov lMpoedpo Tou

TuRuaTog.

H xaTavopn ToV NponTuxXiadk®Vv Hadnuarwyv ota EEaunva

Avaloya HE TN CGUMMETOXN TOU KABe padbruaTtog oTo npoypappa onoudwv, Ta pabnuarta
diakpivovTal og YnoxpewTikda (Y) kal EnmiAoyng (E) kal wg npog To €ido¢ Toug diakpivovTal o€
KoppoU (K) kai EidikétnTtag (E). H emofuavon EMANYY ota padnuaTta emAoyAg onuaivel
€MAoyn X Habnudatwv ano ouvolo y dIaBECIPwY.

MaOnpa AwSdoketal and Tu/Epy**  Zuppetoxn Eibog

Fevikn & Avopyavn Xnueta levikd FevXnu Y K
Eloaywyr otn lewmnovia EON Fewpy Y K
MaBnpotikd A levikd MaBztat Y K
MoAttikr) Owkovouia AOA MoAOwK Y K
fevkd  Quor Y K
Y nv Emotrpn Twv YmoAoyLotwy levikd MAnpod Y K
AyyAka | - ZevlA\woo Y K
Tomnoypadia AOMNrM FrewpyKot ErA”* K
DUAo, lodtnta Eukauplwv & Aypotikog XWwpog AOA AypKowv Er\* K
Apxttektovikd & Mnyxavoloytko ZxESLo AOMNrM FrewpyKot ErA”* K
Metewpoloyia leviko MMetewp Er\* K

MaOnpa AwdSdokeral and Tu/Epy**  Zuppetoxn Eibog

Mopdoloyia Qutwv B Duodut Y E

F'eviky MikpoBLloloyia B MuwkpofB

Opyavtkn Xnueta levikd FevXnu
JUOTNUOTIKY BoTtawikn B 2uotBot
BloAoyia Kuttdpou B HAMkp
lev. & Zuot. lewpy. Zwoloyia & Mewpy. Eviopoloyia EON ZwoA
AyyAka Il Zevl\woo

ZuvTtopoypa®ieg TUNHAT®V

E®I1: EnioTApng ®uTIKAG Mapaywyng

EZI1Y: EmoTNUNG Zwikng Napaywyng kai YdaTtokaAAEpYInV

IB: M'ewnovikng BioTexvoAoyiag

AOA: AypoTikng Oikovopiag kal AvanTtugng

AQ®IITM: Aglonoinong duoikawv MNopwv kal FewpyIkng MNXavikng

ETT: EnioTruNg Kal TexvoAoyiag Tpo®idwy.

< < < =< =< =<
AAMA XA



MaOnpa Awddoketan and Tp/Epy**
®uotloloyia Outwv B Quodut
Owoloyia EON OwoAMep
JTOTLOTIKA levikd MaBZrtat
Avatopia kot Qucololoyia AypoTikwv Zwwv EZNY QuoZwwv
[eveTikn B [EVETIKAC
Bloxnueia B MopBLoA
MpoypauuaTiopnog & EpapuoyEg YLOTWV Fevikd MAnpod

AyyAwka I - ZevlAwoo

Mabnpa ASdoketon and Tu/Epy**

EZNY  QuoBpey
AGMIM  IY8pavk
8 Guodur
EON  Outomad
AOMTM  MXnuESad
AOA  Avpflohu
: Zeviwoo

MaOnpa Awddoketal ard Tp/Epy**
EON AevBpok
EZNY rE6Zwor
rB MopBtoA
EQN rewpylog
rs ®uodut
EQN OwoArep
- Zeviwoo
rs SuotBot
ADMTM  XnpEdad

‘EAeyxog Nowotntoag Mewpytkwyv Mpoioviwy ETT EAYyTpod

Mabnpa Asdoketon and Tu/Epy**

r Feveturic
EQN ewpy

ETT XniTpod
o KnmkaA
EQ BevBpoK
- Zeviwoo
AOA AvpKow

rs MMVietewp
8 revetuiic
EON  InpMeko
r EviumTexv
r Managr

ZuvTopoypaisg Epyaoctnpinv

AypKoiv: Epyaotnpio Fewpyikwv Epappoymv, AypoTiK®V SuoTnPdTwv kal AypoTikng Koivwvioloyiag

AyplloAiT: AypoTikng MOAITIKNAG Kal SUVETAIPIOH®OV
ApngAoA: ApneloAoyiag

BeATlelp: BeATiwong ®uTwV kai Fewpyikou MeipapaTiopou.
MMeTewp: Tevikng kal Fewpyikng MeTewpoAoyiag
FEidZwoT: Tevikng kal EiSIknG ZwoTexviag

FevXnu: Tevikng Xnueiag

rewpy: Mewpyiag

FewpyKar: Mewpylkwv KaTaokeEumv

IZwoA: Fewpyikng ZwoAoyiag kai EvropoAoyiag
rYdpauA: Tewpyikng YSpauAikng

rPapuak: Tewpyikng dappakoAoyiag

rXnuEdag: N'ewpyikng Xnueiag kal Edapoloyiag
Aevdpok: Aevdpokopiag

EAYyTpog: MoloTikoU EAgyxou Kkal Yyieiviig Tpo®igwv
EvquuTexv: Ev{upikng TexvoAoyiag

E@YdpoB: Epappoopévng YdpoRioAoyiag

SUMMETOXN
Y
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Addaoketan and Tu/Epy**

vaopévou DNA B MopBLoA

B EvluuTexv

L MukpoB
rs Quodut
r evetwrig
rs SuotBot
rs SuotBot
rs ®uodut
EZNY EdY5poB
EON Apmehol
EON rOappax
EON Behtlletp
Mdaénua Asdaoketan and Tu/Epy**

I: MopBLoA
rs MukpoB
r8 MopBioA
rB MopBiok
revd  Quourig
r SuotBot
rs Quodut
EQN Qutonad
rs Fevetu
leviko  IMMetewp
r8 EviuuTexv
Maénua ASdaoketan and Tu/Epy**

I: reveti
rs MopBiok
r8 EvQuuTexv
rB MopBioA
rs MukpoB
rs revetwri
EQN Qutona®
Feviko Mnpod
levs  Quowris
EON rOappax
EZNY rEw6Zwot

ZuvTopoypapisg Epyaoctnpiov (ouvey)
HAMikp: HAekTpovikng Mikpookoniag
KnnKaAA: KnneuTikav KaAAgpyiov
Ma62Tar: MabnuaTik®v kal ETaTioTIKNG

Manag/™: Aloiknong (Management) Mewpyikwv Enixeipioewv kar EKPHETAAEUTEWY

Mikpop: Tevikng kai Fewpyikng MikpoBioAoyiag
MopBioA: Mopiaknig Bioloyiag

ZevliAwoo: ®povTIoTHPIo Zévwv MAWooWV

OikoAlMep: Oikoloyiag kai MpoaTaciag MepiBaAlovTog
rAnpo@: NMANPOPOPIKAG

MoAOik: EpyaaTrpio MoAITIkAG Oikovopiag kal Eupwnaikng OAoKANpwang

ZnpMeAio: ZnpoTpopiag kal Mehioookopiag
SUOoTBOT: ZU0TnUATIKAG BoTavikng

QuoZwwv: AvaTopiag duaioloyiag AypoTIKOV ZOwvV
®uoBpey: duacioloyiag Opewewg kal AlaTpoPng
®uoduT: duacioloyiag kal MoppoAoyiag dutwv
®uTtonad: dutonaboloyiag

XnuTpog: Xnueiag kal Avaluong Tpo@ipwv
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AvaAuTikn NMepiypapn Twv MponTtuXiakwv Madnparwv

1° E§aunvo
Fevikn ka1 Avopyavn Xnueia

10 E§ / YnoxpewTiko / KoppoU / Kwd.Mnyx. 160

MepiAapBavel 3 wpec Bewpiag KAl 2 MPEG EpYACTNPIAKWV ACOKNCEWV ava Bdouada.
A1daokovTeG Bswpiag: XpnoToc Mannag, HAiag KouAadoupog.

A13aokovTeG epyaaTnpiou: BioAéta KwvoTavTivou, Mooxog MoAuaiou.

ZUvVTOMN NEPIYPAPR HAOAHATOG

Mepiexopeva Bempiag

1. Eioaywyn (Alagopa aTtopika npoTuna - Mepiodikod cUoTNHA ATOPWYV -
HAekTpoapvnTIkOTNTA)

2. Xnuikoi deopoi (OPoIoNOAIKOG, NUINMOAIKOG, HETAAAIKOG KAl UDPOYOVIKOG DETHOG)-
SUMNAoKeG evwoelg (OvopaToAoyia - MayvnTikeg I810TNTeG - Ocwpia obévoucg, deopou,
KpuoTaAAikoU nediou - Oswpnua John-Teller - EEfynon xpwuaTog - BioAoyikn onuaacia
OUHNAOKWYV EVOOEWV)

3. XnuikEG 100pponieg - IovTikeg Icopponieg (O&Ea, Baoelg, ahaTa - ZXNHATIONOG ITNUATWY -
TiTAodoueTpia - OEEIdoavaywyika CUCTAHATA - ZXEOEIG EAEUBEPAC EVEPYEIAC KAl
NAEKTPEYEPTIKNG dUvVAuNG - FaABavika aToixeia)

4. Xnuikn Bgppoduvapikn (EvBaAnia - EAeUBepn evépyela - EEiowon Gibbs)

5. AiaAupaTa (KAaopaTikn anooTtagn - AleoTponikda piypara)

6. Xnuikn kivnTikn (Nopog TaxuTnTag avridpaong, Tagn avTidpaong, MNXaviopog
avTidpacewy, Bewpia PeTABATIKAG kaTaoTaong - Kivnmikn eviUPwv - KataAuon - Apxn
MIKPOOKOMIKAG avTIOTPENTOTNTAG)

7. OvopaToAoyia kai I310TNTEC avOpyavwVv EVOOEWV Kdl OTOIXEIWV YE®NOVIKOU
evdlapépovtog (N, S, P, K, Na, Ca, Mg, Al, Fe, Cu, Zn k.a.)

EpyaoTnpiakég ACKNOEIG

. Aoknon 1n: AvTI3pdAcosig KaTIoOVTwV 1nG opdadag

. ‘Agknon 2n: Avaiuon yvwaoToU dgiypaTog KaTiovTwy 1ng opadag

. Aoknon 3n: AvaAuon ayvwoTou deiypaTog KaTiovTwy 1ng opadag

. ‘Aoknaon 4n: AvTIOpACEIG KATIOVTWV 2NnG, 3NG, Kal 4ng opddag

. ‘Aoknon 5n: O&upeTpia - AAkaAipeTpia 1

. ‘Agknon 6n: AAkaAipeTpia - OfupeTpia 2

. Aoknon 7n: MayyavioueTpia

. Aoknon 8n: M&Tpnon okAnpoTNTAg UdATOC

O NO UL WN -

Eicaywyn orn M'emnovia

10 EE / YnoxpewTikO / KoppoU / Kwd.Mnx. 545
MepiAapBavel 2 wpeg Bewpiag ava epdopada.
A13aokovTeg Bswpiag: Onpeoia MNanacTuAiavou, AikaTtepivn-rioAavra NanaBesoxapn.

ZUVTOMN NEPIYPAPR HAOAHATOG

Mepiexopeva Oempiag

Frewpyia kal yewpyikn napaywyn. Iotopikn €5€AIEN TNG yewpyiag. MpoonTIKEG TNG EAANVIKNG
Yewpyiag oTa nAaioia Tng E.E. aAAG kai naykoopia. OIKOVOMIKN Kal KOIVWVIKN 31dgTacn Tng

13



Yewpyiag. Enidpaon Tng yewpyiag kal TnG YEWPYIKNAG Napaywyng oTo oIkoouoTnua.
AAANAENiOpacn TWV KUPIOTEPWY NAPayovTwy oTnVv Aoknon Tng Yewpyiag. AvaAuaon Tou
EMIOITIOTIKOU NPOBANKATOG TOU NMAAVATN. ZUVONTIKNA NApouciacn TwV KUPIOTEPWV
XAPAKTNPIOTIKWV TNG EAANVIKNAG YEWPYIag. KupioTEPOI TOUEIG TNG QUTIKAG Kal {WIKNG
napaywyng ornv EAAada. Mevika agroixeia TG Koivig AypoTikng MOAITIKNG KAl NWG auTd
ennpeddouv TNV eAANVIKN yewpyia. KAGdoI YEWNOVIKNG €NICTANNG KAl pOAOG TOU YEWMNOVOU.

Maénuartika A

10 EE / YnoxpewTikO / KoppoU / Kwd.Mnx. 555
MepiAapBavel 5 wpeg Bewpiag ava epdopada.
A13aokovTEG Bswpiag: NavayiwTng ZakkaAngc.

Z0vTouNn NEPIYPAPn HAORHATOG

Mepiexopeva Oempiag

Fpappikn AAyeBpa: EukAegideiol Xwpol Rn. YRnoxwpol diavuopaTIKOV X®pwv, Baon Kai
didoTaon diavuopaTikoU xwpou. Mivakeg, Ta&En nivaka. Opilouoes. Mpapuika ocuoTnuaTa,
diepelivnon AUocwv. EowTePIKO Kal EEWTEPIKO YIVOUEVO OIAVUCHATWV.

AneipooTikOC AoyIopoG: AkoAoubisg, opia. Zeipég, oUYKAION/anoKAIon OgIpdaG. FEWPETPIKN,
appovikn oeipd. Auvapoaoeipég. OpIoPEVO OAOKANPWHA - YEWHETPIKN onpaacia. A6pIioTo
OAOKANpwHa - OepueAiwdec Ocwpnua AngipoaTikoU AoylopoU. MEBodol OAOKANPWONG.
EuBadov eninédwv oxXNUATWV, MNKOG TOEOU. MepIKEG Napaywyol, KaTa disubuvan
napdywyol. Alavuopa kabero otnv enipaveia f(x,y,z)=c. Epantouevo eninedo oTnv
enipaveia f(x,y,z)=c. Meyiora, eAaxiora. NMoAhanAaciacTég Lagrange.

duoiki A

10 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 565

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EPYACTNPIAKWY AOKNOEWV ava epdopada.
A1daockovTteg Oewpiag: KwvoravTivog Mnegbavng.

A1daokovTeG epyaoTtnpiou: Kapnoulag, TCapaAng, Iwavvng Frapo@aAAdakng,
KwvoTavTivog Mnebavng, Mewpylog Kaptaolvng, NikoAaog AABEpToG, ABavdaaiog XolvTag,.

Z0vToun NEPIypAPn HAOnHaTog

Mepiexopeva Oempiag

1. Mnxavikn PeuoTtwv. MNMukvoTnTa, Mieon, Apxn Tou Pascal, Avwaon, Enipavelakn Taon,
Tpixoeidn @aivopeva.

2. Mnxavikn PeuoTwv. Por peuoTtwv, EEicwon Bernoulli, IEwdeg, TupBwdng pon.

3. OgppoTnTa. Ogpuokpacia, KAipakeg, OspuopeTpa, Oeppikn diagToAn, MoooTnTa
OeppoTnTag, OeppoxwpnTikOTNTA, OgpuIdopeTpia, Aladoon OepuoTNTAG.

4, OgpHIKEG IBI0TNTEG TNG UANG. KaTaoTaTikég eElomoelg, Moplakég 1010TNTEG UANG, KivnTikd
HovTéAO 10avikoU agpiou, OgpuoxwpnTikOTNTA, Moplakég TaxUuTNTEG, PACEIC TNG UANG.

5. @gppoduvapikn. ‘Epyo, Evépyela, EcwTepikn evépyeld, 10 Ogppoduvapiko agiwpa
OepUOBUVAMIKEG HETABOAEG, OepUoXWPNTIKOTNTEG. AdIaBATIKEG HETABOAEG 1DavikoU agpiou.
6. OepPoduUVANIKN. 20 Ogppoduvapikd agiopa. Oepuikec & WukTIkEG Mnxavég, KUKAOG Tou
Carnot, EvTponia, Evepyelakeg NNYEG.

7. OnTikA. HAekTpopayvnTikd pdaoua. AvakAaon, AiaBAaon, Alackedaoudg, MoAwon,
>kedaon.

8. MewpeTpikn ONTIKN. AvdkAaon o€ eninedn kal oeaipikn enigaveia, Katontpa, ®akoi.

9. Eidika Bgparta OnTikAG. ONTIKA 0pyava, PwToypa@Ikn Unxavr, o@eaAuog, Mikpookonio,
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MepiBAaon (nepiIAnnTikd), MepiBAaon akTivwv X and kpUoTaAlo, dIaKpITIKN IKAVOTNTA.

10. Atopikn ®uoikn. dwTOVIA, EKNOPNNA Kal anoppdpnon wToC, Ypauuikd gpaouara,
PWTONAEKTPIKO Paivopevo, atodo Tou Bohr, AkTiveg X, ouvexn ¢gdouara.

11. KupaTikn @uUon owpaTidiowv. KupatoowpaTidiakdg duiopog, kupata de broglie,
nepiBAaon nAekTpoviwv, apxn aBeRaidTnTag, NAEKTPOVIKO HIKPOOKOMIO, KUUATOGUVAPTROEIG.
12. Nupnvikn ®uaoikn. Padievépyeia, pubuoi diaonaong, BIOAOYIKEG EMINTWOEIC.
EpyaoTnpiakég ACKNOEIG

ZQaiuaTa PeTpnoewy. Mpagikn aneikovion Twv PETPNoEwV. METpnon diacTdcewv. ®aoua
anoppoPrRoEwe aTnNV Neploxn Tou opatou. MoAWGCIUETPO-ONTIKWG EVEPYA UAIKA.
Anoppo@naon akTivoBoAiag y and Tnv UAN. TpiXoeIdEG palvouevo. METpNON TOU CUVTEAEDTT
1IEwdoug peuaToU. H €idikn BepuoTnTa uypou.

Tonoypagia

10 E§ / EniAoynG / KoppoU / Kwd.Mnyx. 1495

MepiAappavel 4 wpeg Bswpiag ava eBdopada.

A1daokovTeG Bswpiag: Newvidag KaAAiBpouong, AvacTacia MuAwBpidou, Znupidwv
BaAung.

Z0vTouNn NEPIYpAPn HAORHATOG

Mepiexopeva Oempiag

OpilovTia anoTunwan. OgueAimdn npoBAnuarTa. Xaptoypagia. Tonoypapika dépyava
(XwpoBartng, TaxUUeTpo, opBOYwVo). FEWUETPIKA XWPOOTABUNON. XWwPooTadunaon
enigpaveiac. TaxUPETPIKA anoTunwon.

MoAimikn Oikovopia

10 EE / YnoxpewTikO / KoppoU / Kwd.Mnx. 1940
MepiAapBavel 4 wpeg Bswpiag ava epdopada.
A1daokovTeg Oswpiag: Naulog KapavikoAac.

Z0vToun NEPIypAPn HAOnHaTog

Mepiexopeva Bswpiag

Eicaywyn. MeBodoAoyikd kal aAAa npoAeyopsva. H oikovouikn enavaoTacn Kai n eggavion
TNG OIKOVOWIKNG. H gugavion kar edpaiwon Tng ayopdg. O aguyxpovog KanitaAiopdg. Ta
KEVTPIKA gpwTRHaTa/gnTApara Tng MoAimikng Oikovopiag. O1 Baoikeg X0AEG TNG MOAITIKNG
Oikovopiag. PiloonaoTikeg Mpooeyyioelg. H NeokAaaikr ZXoAn. To KUPIO OIKOVOUIKO
npopRANMa. H kapnuAn Mapaywylkwv AuvaToTATWV. TO OIKOVOUIKO KUKAWHA Kal ol
AEITOUPYIEG TOU OIKOVOMIKOU OUCTAKATOG. O pnxaviopog TnG ayopdg kai n duvapikn Tou. Ol
ATEAEIEC TOU PNXAvioPoU TNG ayopdc. O oikovouikdg poAog Tou KpdTtoug. O1 Tponol kal Ta
HEoa napEpPBaong Tou KpdTtoug oTnv oikovopia. H ZnTnon Twv ayabwv. EAaocTikdéTNTEG. H
npoo@opd Twv ayabwv. AAANAenidpaon npoo®opdg kai {ATnong kai o Npoadiopiouodg TNG
TIUAG. Moppec Ayopdc (TIHEC Kal Mapaywyn oTov NMANPnN avraywviouo. Tiun Kal napaywyn
OTO HoVONwAIO. AAEG HopPEC aTeAoUG avTaywviopoU). Eiocaywyn otn Makpooikovouikn. H
BewpnTikn BgpeAinon Tou AigBvoucg Eunopiou. AacuoAloyikn MNpooTtacia. IocolUyio digbvawv
nAnpwpwv. Avakepaiaiwon diagopwv NeokAaoikng Oikovopuikng kal MoAITikng Oikovouiag
Kal KPITIKN NPOoCoEyyIon TNG oUYXPOVNG OIKOVOMIKAG EMIOTAKNG.

®UAo, IcoTnTa Eukaipi®v kal AypoTikoGg Xwpog

15



10 E§ / EniAoynG / KoppoU / Kwd.Mnx. 2745
MepiAapBavel 4 wpec Bewpiag ava epdopada.
A1daokovTeg Oewpiag: IoaBeéAla Mdapdakou.

ZUvVTOMN NEPIYPAPR HAOAHATOG

Mepiexopeva Bewpiag

Fevika ¢NTAMATA 100TNTAG-iowV eukaipi®v: ®iAogopia kai dOUNon TNG TauTOTNTAG TWV
PUAWV, 0 POAOC TNG KOIVWVIKNG HABNoNG, TNG OIKOYEVEIAG, TOU OxoAgiou, Twv MME.
Eknaideuon kal napaywyn avicoTnTwy, TUMIKN €kNaideuon Kal oTePEOTUNA POAWY,
JIaKpigeIG KAl i0€g EUKalpieg OTNV €KNAIdEUON, VEEG TEXVOAOYIEG ekNaideuong kal GUAo.
®UAO Kal aviooTNTa OTNV ayopd €pyaciacg, Bacikeg évvoleg, KABETOC kal opIfOVTIOC
JlaxXwpIoPOC Epyacimv, n €IkKOVa TwV UAWV oTnv ayopd epyaciag otnv EAAGda kai otnv
Eupwnaikr 'Evwon. KoivoTikr kal EBvikh NoAITIKA iowV gukaipi®v, n VOUIKR KaToxUpwon
TNG 100TNTAG QUAWV OTIC EPYACIAKES OXETEIG, N £VTAgN TNG 100TNTAG OTIC MOAITIKEG TNG EE
(mainstreaming). 'Toec eukaipieg oTov aypoTikd Xwpo — ©£on kal pOAOG ToU yuvalkeiou
(UAou: Opiopoi, Badikeg evvoleg, BEon kal pOAOG TNG yuvaikag aTnv olkovouia kai Tnv
avanTugn Tou aypoTiKoU Xwpou aTtnv EANGda kal Tnv Eupwnn, Tunikn Kair atunn
anaoxoAnaon, Tonikn avanTugn Kai VEEC UKalpiec anaoXoAnong — veéol pOAOI YUVAIK®V 0TV
UnaiBpo. ENIXelpnuaTtikOTNTA YUVAIK®V, ELYPUXWON, 0pYyavwTiKa — JIaXEIpIOTIKA BEuaTa,
BETIKEG ENIXEIPNUATIKEG OPACEIG YUVAIKWY. TEXVIKEG HETAB00NG YVWOEWV PUAOU — pOAOG
TWV YEONOVWV.

ApPXITEKTOVIKO Kal MnxavoAoyiko Zx€310

10 E§ / EmiAoyng / KoppoU / Kwd.Mnx. 2810
MepiAapBavel 4 wpeg Bswpiag ava epdopada.

A1d3aockovTteg Bewpiag: STaupog AAeEavdpng, MavayioTng Mavayakng, MNewpyiog
KapavTouviag.

ZUVTOMN NEPIYPAPR HAOANHATOG

Mepiexopeva Bsmpiag

YAIKa kal opyava oxediaong. Opyavwon Kai napouciacn nivaka. Mpapueg, ypauuaTa Kal
apipoi. KAipakeg oxediaong. Alaotdoeig, napouaiacn oxediou. NMPoBoAEG, NPoONTIKO,
a&OVOMETPIKO OXEDI0. ZUHUBOAIOHOI. ZXESIAOUOG KATOWEWY, TOHWY, OWEWV APXITEKTOVIKOU
Kal gnxavoAoyikoU oxediou. E@apuoyEg oxediou: Tonoypa@ikd ox&dio, €pya npacivou Kdal
£€pya Unodoung, apxITEKTOVIKA Kal HNXavoAoyika oxédia.

Elcaywyn oto AutoCAD. Bagoikeg EVTOAEG. STPATNYIKEG oxediaong. AlagTacioAdynon
oxediwv. MpoeTolpacia kal ekTunwon oxediwv. EQappoyég oxediou pe xprion H/Y:
TOonoypagIiko ox£d1o, €pya Npdoivou Kal €pya UNodOMNG, APXITEKTOVIKA KAl JNXavoAoyika
oxedia.

MeTewpoAoyia

10 E§ / EmiIAoynG / KoppoU / Kwd.Mnyx. 2830

MepiAapBavel 2 wpec Bewpiag kal 2 MPEG EpyAcTNPIAK®OV AOKNOEWV ava Bdouada.
A1d3aockovTteg Bewpiag: AikaTtepivn XpovonouAou, Iwavvng Taipog.

A13aockovTeG epyaocTnpiou: AikaTtepivn XpovonoUAou, ApioTeidng MaTtooukng, ABavdaaiog
KapouTong, Iwavvng Taipog.
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Z0vToun NEPIypAPn HAOnHaTog

Mepiexopeva Oempiag

HAlakn kai ynivn akTivoBoAia, HOppEG Kal YEWYPAPIKA KATAVOWN TNG NAIAKNG akTivoBoAiag
navw oTnv enNiPAaveia TnG yng Kai atov eAANVIkO xwpo. Evepyeiako 10ofuyio TG yng.
OepuoKpaacia Tou aEpa, XwWPOXPOVIKN KAaTavour aTnv enNipaveld Tng yng kai ornv EAAGda.
Oepuokpaaia enipaveiag kal Badoug £dAPOUG, EMNPAVEIAK®OV UDATWYV. YOPOUETEWPA,
YYPOUETPIKEG NAPAUETPOI KAl YEWYPAPIKN KATAVOUR TOUG. ATHOO®AlpIKN niean BapoBabida,
BapopeTpikn Tdon. Fewypagikn KAaTavoun TNG aTHooQaipiknG Nieong oTnv eniQavela tngG yng
Kal navw anod Tov EAANVIKO XWpPOo. AVEUOG. MEwaTPOPIKOC AVELOG, AveEUOG BapoBabuidag, o
AVENOG OTA €MIPAVEIKA OTPWHATA, ENOXIAKOI, NHEPRTIOI KAl Tonikoi avepol. AEpieg paleg,
METWNA, BAPOMETPIKO XAUNAO, AVTIKUKAWVEG, KATAlYIdEG.

EpyaoTnpiakég ACKNOEIG

ZTIG EPYACTNPIAKEG AOKNOEIG EMJIWKETAI N €50IKEIWON TWV POITNTWV PE KAAOTIKOUG Kal
AuTOMATOUG TNAEUETPIKOUG METEWPOAOYIKOUG ZTaBUOUG WG Kal He KATAAANAQ
HETEWPOAOYIKA Opyava kal dieEdyeTal ene€epyaonia Kal avaAuon deDOUEVWV.

Eicaywyn oThv ENICTAHN TOV YNOAOYIOT®V

10 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 2895

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EPYACTNPIAKWY AOKNOEWV avd eBdoudada.
A1daokovTeg Bswpiag: NikdAaog NopévTloc.

A13AoKOVTEG epyaoTnpiou: ©c6dwpoc TalAiykipidng, NikoAaog AopevTlog.

Z0vTouNn NEPIYpAPn HAORHATOG

Mepiexopeva Oempiag

IoTopikn avadpopn Kal KoIVwVIKM d1aoTacn Twv unoAoyloTwv. Kolvwvia Tng NMAnpogopiac.
YAIkd unoAoyloTwv. AoyiouIKO unoAoylioTwv. AvanapdoTtaon dedopevwy. TexvnTh
vonuoouvn Kal Egneipa cuoThpaTa. MAnpo@opiakd cuoThuaTa. Aiktua unoAoyioTwv. To
A1adikTuo. Anuioupyia IoTooeAidwyV. AlIadIKTUAKEG UNNPECIEG. TNAEUATIKEG EQPAPHUOYEG —
HAEKTPOVIKEG UNNPETIEG.

EpyaoTnpiakég ACKNOEIG

A&IToupyiko ouotnua Windows. Kelpevoypagoc Word. Mpdypaupa MNapouaciaoswyv
PowerPoint. AoyloTiko @UAAO Excel. Xprion AiadikTUou (e-mail, www, ftp, news k.a.).
Anpioupyia 10TooeAidwv (HTML-Frontpage).

AyyAika I
10 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 44

MepiAapBavel 2 wpeg Bewpiag ava epdopdda.
A1daokovTeG Oswpiag: EAévn Kakpidd, 'EAAN Mappapd, Avu-Maipn Apoaykouvn.
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2° EEaunvo
BioAoyia Kuttapou

20 E§ / YnoxpewTiko / E18ikoTNTAG / KW3.MNYX. 2790

A1daokeral povo oto TuANa MFewnovikng BioTexvoAoyiac.

MepiAapBavel 2 wpec Bewpiag KAl 2 WPEG EPYACTNPIAKWV ACKNOEWY ava Bdouada.
A1daokovTteg Oswpiag: KwvoTavTivog dacoeac.

A13aockovTeG epyaaTnpiou: Kovoravtivog dacogag.

ZUvTouNn NEPIYPAPn HAORHATOG

Mepiexopeva Bsmpiag

1. Tpdnoi HEAETNG TWV KUTTAPWYV. 2. O KUTTAPIKEC DOMEG Kal Ol ASITOUpYieG TOUG. H AenTn
doun TNG NAACHATIKAG HEUBPavNg. EEapTipaTa TnG pepBpavng: MikpoAdxveg, oUvdeaol,
ouvayeig, nAacuodeopeg. EEwKUTTapIkeG ouaieg. Opyavidia PETATPONNG EVEPYEIAG:
HITOXOVOpIa, ol XAwponAdoTeg. YnepoEuowuarta. PiBoowuaTa. EvdonAaouaTikd dikTuo.
>UoTtnua Golgi. O nuprjvag. O KUTTAPOOKEAETOG. OI JIKpoowAnVviokol. Ta KEVTPOOWHATIA Ol
BAepapideg kal Ta paoTiyia. 3. AvanTtuén kutTdpou - Kuttapodiaipeon - Alagoponoinon. 4.
H 1epapxia oTnv noAunAokdTNTa TNG 0OPpYAVWONG TWV OpYavIOU®V: [MpwTONAAOMIKO €ninedo
opyavwong. Kuttapiko eninedo opyavwong. Eninedo opydvwong ioToU. ENinedo opydvwong
OUCTNUATOG 0pyavwyv. 5. ZToixeia IoToAoyiag avmTepwyv {wwv. 6. To avooonoinTiko
ouoTnua: H kutTapikn Baon Tng avoaoiac. O1 ASITOUPYIKEC 1010TNTEG TWV AVTICWHATWV. H
dnuIoupyia dIaPOPETIKWV AVTICWHATWV.

EpyaoTnpiakég ACKNOEIG

1. MeTpnoeig Pe To Hikpookonio. 2. H Zwr aTo vepd Pe To pikpookodnio. 3. O1 {wikoi 10Toi. 4.
EnideiEn nposToipaciag napackeuaopdtwy yia To HMA. MapaTthpnon oTo HIKpookonio. 5.
Enideign nposToipagiag napackeuaouatwy yia To HMZ. Mapatripnon oTo PIKPOokonio. 6.
Avayvwpion SopwV ONwg NnapatnpouvTal He To HAekTpovikd MIkpookonio.

Fevikn BoTavikn

20 EE / YnoxpewTikd / KoppoU / Kwd.Mnyx. 2785

A1daokeTral povo ora Tunuata EnioTAung Zwikng Napaywyng kai YSaTokaAAIgpyI®V,
AypoTikng Oikovouiag kal AvanTu&ng, Eniotnung kar TexvoAloyiag Tpopipwv, A§lonoinong
duaikwv Mopwv Kal MFewpyikng Mnxavikngc.

MepiAapBavel 6 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY ACOKNOEWV ava eBdopada.
A13aokovTeg Oswpiag: Mewpylog KapaunoupvimTng, KwvotavTivog ®accéag, Mewpylog
AiBaAdkig.

A13aockovTeg epyaaTnpiou: Mewpylog KapapnoupvioTng, KwvoravTivog ®acaoeag,
Fewpylog AiBaAdkig, ZTapaTtng Priyag, Mewpylog AlakonouAog, AnpocBevng NIKoOAGNOUAOG.

ZUvVTOMN NEPIYPAPR HAOAHATOG

MepiAapBavel Baoikég yvwaoelg Jop@oAoyiag, avaTopiag kal puaioAoyiag eutwv. Ta oToixeia
auTa sival opyavwpéva pe Baon Ta KUpia-{wTika Hépn TOU QUTIKOU OWPATOC KATA TETOIOV
TpONo WOTE va JeEAETATAI ouvVdUACoPEvVa n JopPoAloyia-avaTopia kai n Aeiroupyia
(puaioAoyia) Tou KABe PUTIKOU PEPOUG.

Mepiexopeva Bswpiag

1. O1 opyaviouoi anapTifovTal anodé opyavika kal avopyava ouoTaTikd. 2. To Tunikd QuUTIKO
KUTTapo napouacialel xapakTtnploTikh doun. 3. O1 10Toi ouykpoTouv 6pyava. 4. H dour kai n
AeIToupyia Tng pidag. 5. H dopn kal n Aciroupyia Twv QUAAwV. 6. H dopr kai n Asiroupyia
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Tou BAagTou. 7. H dopun kal n AsiToupyia Tou avBoug. 8. H dopn kai n Aeitoupyia Tou
onéppaToc. 9. H avdanTu&n Kal ol ASITOUpPYIiEC TV 0pyavwyv evoc GuToU evappovilovTal
METAEU Toug aAAd Kal PE TIC CUVBNKEG NouU eNikpdToUV OTO €EWTEPIKO nepIBaAiov. 10. H
auuva TwvV pUTWOV EvavTi BIOTIKWV NapayovTwy katanovnong. 11. O avBpwnoyeveig
dpacTnpIOTNTEG BETOUV O€ Kivduvo Tn XAwpida Tou nAavATn. 12. Ta QUTA OTO PECOYEIAKO
nepiBarlov.

EpyaoTnpiakéG ACKNOEIG

AlaBepaTikéG aoknOeIG o1 onoieg ouvdualouv TNV Pop@oAoyia-avaTtouia Je TNV puaoioAoyia
TWV QUTWV. 1. To ONTIKG MIKPOOKOMIO, TO QUTIKO KUTTApo, anapyn-nAacuoAuan. 2.
IoToAoyia-avaTtopikn dianAacn BAacToU KoAokuBiag. 3. Aopn Kai AeiToupyia Tou BAaoTou.
4. MpwToyevnc avaTouikn dianAaon Tng pifac. 5. H avatopia Tou @UAAou. 6. H
BAQOTIKOTNTA TWV ONEPUATWYV KAl Ol JETPNOEIC TNG. 7. MITwTIKN diaipeon. 8. MapaTtnpnon
oToMaTiwv.

Fevikn MikpoBioAoyia

20 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 1280

A1daokeTal sniong ora Tunuata Emornung ®uTikng Mapaywyng, ENoTARNG Zwikng
Mapaywyng kal YdaTtokaAAlepyiwv, AypoTikng Olkovopiag kal AvanTugng, EmoTiung kai
Texvoloyiag Tpoipwy, Aglonoinong ®uaikwv Mopwv kal Fewpyikng MNxavikng.
MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYAcTNPIAKWV ACKNOEWV ava Bdouada.
A1d3aockovTteg Bewpiag: MavayiwTng KaTivakng, AnunTpiog Mewpyakdnoulog, Mewpyiog
ZepPakng, AvacTaocia Tapnakdakn.

A13AoKOVTEG epyaocTnpiou: AnunTpiog MNewpyakonouAog, Mewpylog ZepBakng, AvaoTaaia
Tapnakakn, Iopdavng Xat{nnauAidng, Ho Kepaloyiavvn.

ZUvTOoMN NEPIYPAPR HAONHATOG

BioAoyia Twv PIKpoopyaviopwyv, €EENIEN KAl CUOTNNATIKA KATATAEN NPOKAPUWTIK®V Kal
EUKAPUWTIKWV HIKPOOPYAVIOH®OV.

Mepiexopeva Bempiag

EvoTnTa I. Apxéc TnG MikpoBloAoyiag. 1. Mikpoopyaviopoi kal JikpoBloAoyia. 2. Eniokonnaon
TNG HIKpoBIakng {wng. 3. KuTTtapikn Jopn Kal AsiToupyia. 4. @péyn, epyaoTnpiakn
KaAAIEpyela Kal PETABOAIOHOG TWV HIKpoOopYyaviouwv. 5. MikpoBiakn augnon. 6. ApxEG Tng
HIKPOBIAKAG Hoplakng BroAoyiag . 7. Eilcaywyn otnv 1oAoyia. 8. Ioi BakTnpiwv, UTOV Kal
{wwv. EvoTnTa II. EEEAIKTIKN WIKpoBioAoyia kal PikpoBiakn NoIKIAOTNTA.9. MikpoBiakr)
€EENIEN kal ouaTnuaTikn. 10. MpokapuUWTIKNA NOIKIAOTNTA: Baktnpia. 11. MpokapuwTIKn
noIkKINOTNTa: Apxaia. 12. BioAoyia TOU EUKAPUWTIKOU KUTTAPOU KAl EUKAPUWTIKOI
Hikpoopyavigpoi. 13. O1 yUKNTEG: HoppoAoyia, avanapaywyn, Tagivounon.
EpyaoTnpiakéG ACKNOEIG

Mop@oAoyia Twv KupldTEPWY KAAOEWY TwV MUKATWV Kal QOPUKATWY. Mop@oAoyia Kai
Xpwon Baktnpiwv.

Mop@oAoyia dutwv

20 E§ / YnoxpewTiko / EidikoTnTag / Kwd.Mnyx. 585

Ai1daokeral sniong oto Tunua EmotAung ®uTikng Napaywyng.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpyAcTNPIAKWV ACKNOEWV ava Bdouada.
A1d3aockovTteg Bewpiag: Znupidwv Kivrgiog, Mewpylog AiBaAdkig.

A13aokovTeG epyaoTnpiou: >nupidwv KivrQiog, XpioTiva Kitadkn, Fempylog AiBaAdkig,
>TapaTtng Priyag, Fewpyiog AlakonouAog.
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Z0vTouNn NEPIypAPn HAORHaTog

To QUTIKO KUTTApO Kai n doun Tou QUTIKOU OwPAToC.

Mepiexopeva Oempiag

EvoTnta I. KutTtapoAoyia. 1.M&B0dol HeAETNC Tou KuTTApou (Mikpookonia diagpopwy TUNWV
Kal EQApUOYEG TOUG. Xpwaon). 2. Meyebog kal poppoAoyia TunikoU (uTIKOU KUTTApoU. 3.
Xnuikn ouoTaon. 4. Opydvwaon KUTTApou (KUTTAPIKEG HENBPAVEG, NUPHVACG, EVOONAAOMIKO
dikTuo, dpyavo Golgi, piIToxovdpia, nhaoTidia). 5. Kutrapodiaipeon (piTwon, heiwon). 6.
XupoTonia (ouoTaTikA Kal onuacia Toug otnv uddaTIKn oIKovouia Tou @uTou). 6. KuTTapika
TolxwuaTa (ouoTaon Kal onpacia Toug oTnv uddTIKr OIKOVOMia Tou guToU Kal aTnv
avtaAAayn uAikwv). EvotnTa II. MopgoAhoyia-AvaTtopia. 7. EpuBpuakn avanTugn 8.
Opyavwaon QuUTIKOU cwPaTog-pepioTwpaTa. 9. Iotohoyia. 10. BAaoTdg popgpoAoyia kai
avaTopia (MpwToyevnG Kal OEUTEPOYEVNG avaTopikn didanAaon). 12. Alapopeg
HOVOKOTUAWV-OIKOTUAWV 0T OEUTEPOYEVR avaTopikn didnAaon kai napaAAay&c autng oTa
nowdn ¢uTda. 13. Pifa popeoAoyia kal avatouia (MpwToyevig Kal JEUTEPOYEVG AVATOUIKN
dianAaon, kopu@aio pepioTwua. Iotoyéveon). 14. ®UAAa pop@oAoyia kai avartoyia,
avanTtugn,anokonn. 15. Eyyevic noAAanAaciacpog Twv pUTOV

EpyaoTnpiakéG ACKNOEIG

EpyaoTnpiakéc aoKnOoeIG JE EUPACn OTNV NPOETOINACIA VWN®V NAPACKEUAOHATWV KAl
napaTipnor TouG KE TO KOIVO OUVBETO HIKPpoOoKOMio. MeAETN TNG SOMNAG Kal TwV
avTINPOCWNEUTIK®OV TUNWV KUTTAPWV KAl TNG AvaTopIiKng d1anAaong QuUTIKWV opyavwy. 1.
To koIvO OUVOETO WIKPOOKOMIO KAl TO QUTIKO KUTTApo. 2. Ta KUTTApIKa TolXxwuaTa
(npwToyevn kal dsutepoyevn). 3. H emdeppida kal Ta oTopdTia. 4. Ta nAacoTidia
(xAwponAAoTeg, AeUKOMNAAOTEG, XPWHONAAOTEG. 5. To XUMOTOMIO, Ol NPWTEIVOKOKKOI, Ol
apUAOKOKKoOI. 6. OI pUTIKOI 10TOI (BEUENIWDEIG, OTNPIKTIKOI, MPOCTATEUTIKOI, aywyoi). 7. H
avaTouikn dianAaon Tou BAaoTou eTrolou dIkOTUAOU uToU. 8. H avaTopuikn didnAacn Tou
BAaoToOU €TAOIOU PHOVOKOTUAOU GUTOU. 9. H npwToyevig avaTopikn didnAaon Tou BAaoTou
noAueToUcg dIkOTUAOU uTOU. 10. H deuTepoyevng avaTouikr dianhacn Tou BAacoTou
noAueToUG JiIkdTUAOU QuUTOU. 11. H npwToyevng dianAaon Tng pidac. 12. H avaTtopia Tou
@UAAOU (HOVOKOTUAOU Kal dIKOTUAOU @uUTOU).

ZuoTnuaTtikn Boraviki

20 E§ / YnoxpewTiko / KoppoU / Kond.Mnx. 1590

Ai1daokeral sniong oto Tunua EmotAung ®uTikng Napaywyng.

MepiAapBavel 2 wpeg Bewpiag Kal 2 WPEG EpyacTnPIaK®WV AoKNOEwY ava epdoudda.
A13aockovTteg Bewpiag: ABavaciog ApogonouAog.

A13AoKOVTEG epyaoTnpiou: ABavaaciog Apoodnoulog,

ZUvTouNn NEPIYPAPR HAORHATOG

Mepiexopeva Oempiag

1. IoTopikn €EEAIEN TNG BoTaVvikng - MepIEXOPEVO TNG SUCTNUATIKNG BoTavikAc. 2. Babuideg
Hop@oAoYIKNG opyavwong (MpwToguta-0aAlopuTa-KopudeuTa). 3. Avanapaywyn Twv
PUTWV. 4. 'Evvold Tou €idouUG - Ta&IVOUIKEG Hovadeg (Ta&ivouika ouoThpaTa. OvopaTtoAoyia.
Fevealoyiko 0EvOpPOo TwV EURIWV OVTWV Kal adpoiouaTa: BpudgpuTa, MNTep1ddpuTa,
ZnepuaTopuTa. Kupieg opadeg, onoudaldTepa XapakTnpIoTIKAKIA evOIAQEPOVTEG
avTinpdownol Twv onoploPuUTwV). 5. ABpoioua oneppaTopuTta (Puloyéveon Kal
ouoTnuaTikn. BAaoTnTikd kal avanapaywyika oépyava. Enikoviaon-fovigonoinon. népua-
Kapnog. AvBog-Ta&lavbiec-ZuppeTpia kal diaypappara aviEwv-ZxnUaTionog Twv
YapeTOQUTWV-Iovigonoinon-Eidn kapnwv. ZuoTnuaTikn kaTdTtagn. EEEAIKTIKEG BaBPIdEG.
OIKOVOUIKN onuacia Twv ayyeloonEpPmy. KUpIOTEPEG OIKOYEVEIEG, YEVN KAl €N TWV
OIKOTUAWV Kdl HOVOKOTUAWY aYYEIOCNEPHWY).

EpyaoTnpiakéG ACKNOEIG
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Avayvwpion QUTOV, 131aiTEPA TWV PUTOV YEWPYIKOU evOIaPEPOVTOC. Anuioupyia
(uTOoAOYiou.

Opyavikn Xnueia

20 EE / YnoxpewTik0 / KoppoU / K®wd.Mnyx. 1390

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpYACTNPIAKWV AOKNOEWV ava epdopada.
A1daokovTeg Oswpiag: Mooxog NMoAuaoiou, HAlag Kouhadoupog.

A13aokovTeG epyaoTnpiou: Mooyxog MoAuaciou, HAiac KouAadoUpoc.

ZUvToMNn NEPIYPAPn HAORHATOG

Mepiexopeva Oempiag

1. AvBpakac-Tagivounon Kal ovouaToAoyia (ZUyXpoveg anoyeig degpoU - Oswpia dOUNG
0PYAVIKWV EVWOEWYV - [EVIKOI HNXaviopoi NoAIkwv avTidpacewy, avTidpAdelg VOUKAEOPIAoU
Kal nupnvo@iAou UNokKaTaoTAosws, avTidpaceic andonaong - EPneipikn Kali GuoTNPATIKA
ovouaTtoAoyia)

2. ZToIxeia aTepeoynpeiag kal pacpatookoniag (EvavTiopépeia, dlaoTeEPEOUEPEIA, PAKEUIKA
HiyuaTa, acUPPETpEG ouvBEoelg - daopaTookonia unepindoug/opaTou, unépubpou,
nupnvikoU payvnTikoU ouvTovIoUoU Kal Jaidng)

3. Kopeopéevol, akopeaTol udpoyovavBpakeg kal napaywya (AAKAvia, aikévia, npoodnkn
oTo JINAG Beop0, aAKOOAEG, aiBépeg, alkuAaAoyovidia)

4., KapBoVUAIKEG evwoeIC Kal 0TEPEG (FeVIKEG ID10TNTEG KApBOVUAiIoU - AvTIOPACEIG
kapPBovuliou, aAdelidec, KETOVEG, EOTEPEG, CAMWVEG, ANOPPUNAVTIKA)

5. AZwTOUXEG Kal apwHaTIKEG evwoelg (ApiVeG, apivogea, NpwTEiveEG, NPWTEIVIKNA ouvBeon -
ApwHATIKOG XapakTnpag BevloAiou, apwuaTikh unokataoraaon - Moupiveg, NupIIdiVeg,
VOUKAEIKA 0&€a)

6. Zakyapa (MovooakxapiTeg, dloakyapiTeG, NOAUGAKXAPITEG)

7. Birapiveg - Opudveg - Tepnévia — ZTEPOEION

EpyaoTnpIakEG AOKNOEIG

. Texvikég AlaxwpigpoU: EkxUAion - AiInenon

. MogoTikoi Mpoadiopicopoi: MpoadiopIoHOG XAWPOPUAANG (DaouaToPpwToUETPIA)

. MoooTikoi Mpoaodiopiouoi: Mpoadiopiopdg 1.2, kal Ka aogbevoug o&éog (MoTevolodeTpia)
. XpwpaToypa@ikég pEBodol diaxwpiopoU PIyHaTwy: XpwuaTtoypagia AenTng oToifadag
. NoioTikoi Mpoadiopigpoi: TauTonoinon ocakxapwv (XapakTnpIoTIKEG avTIdpATEIG)

. Anopdvwon QUOIKWV NPOoIdVTWV:

a) Anopovwon kalgivng kal Aaktolng and To yaAa (katapubion)

B) Anopovwaon kageivng ano To Toai (ekxUAion Soxhlet)

Y) Anopovwaon KivvapaAdelidng anod Tnv kavéAAa (anooTagn pe udpaTpoUc - OUOKEUN
Clevenger)

7. Opyavikn ouvBeon:

a) Napaokeur| o&iung

B) Napaokeun aonipivng

AU~ WNBH

Fevikn ka1 ZuoTnpaTikn Fewpyikn ZwoAoyia kai EviopgoAoyia

20 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 2815

MepiAapBavel 4 wpec Bewpiag kal 3 WPEG EpyAcTNPIAKWOV AOKNOEWV ava Bdouada.
A1daokovTeg Oswpiag: NikdAaog EppavounA, Imavvng MNavvakou, Mewpylog ManadoUAnc.
A1d3aockovTteg epyaocTnpiou: NikoAaog EppavounA, Fewpylog ®ivog, Iwavvng MNavvakou,
Fewpylog NanadoUAngG.
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Z0vToun NEPIYpAPn HAadnHaTog

Mepiexopeva Oempiag

Eicaywyn - KAadol Tng ZwoAoyiag. H xnuIkA Baon Twv {WIKWV 0pyaviou®Vv. IdIaITepoTnTES
Tou {wikoU KUTTApou. Mop®r, opydvwaon kal AsiToupyia Twv {wIK®V 0pyavIoH®V.
Ta&vounon, @uAoyEvean, kaTaywyn Kal eEEAIEN TwV {WIKWV 0pyaviou®V. H NolkIAGOTNTa
TwV {WIKOV opyaviopwy. Ta kupidTepa QUAA. ZToixeia Mewpyikng Zwohoyiac.
EpyaoTnpiakég ACKNOEIG

Avayvwpion {wIk®V €10V YEWPYIKOU gvdlapEPovToG. Anpioupyia evTopoAoyiou.

AyyAika II

20 EE / YnoxpewTikd / KoppoU / Kwd.Mnx. 45
MepiAappavel 2 wpeg Bswpiag ava eBdopada.
A13aokovTeG Oswpiag: EAévn Kakpidd, 'EAAN Mappapd, Avu-Maipn Apoaykouvn.

3° EEaunvo
BioxnHeia

30 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 665

Ai1daokeTal sniong ora Tunuarta Emorung ®uTikng Mapaywyng, ENoTApNG Kai
TexvoAoyiag Tpoipwv.

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyacTnPIaK®WV AOKNOEWY ava epdoudda.
A1daokovTeg Bswpiag: Mavayimtng Kativakng, EypavounA ®AgPeTAKNG.
A13aokovTeG epyaoTnpiou: Mavayimtng Kativakng, EygavounA ®Aepetakng, Mapia
Anpou.

ZUvTOoMN NEPIYPAPR HABAHATOG

To paénua Tng Bioxnpeiag 510A0KETAl WG UNOXPEWTIKO HABNUa KoppoU ota TURAParta
rewnovikng BioTexvoAoyiag, ®uTikng Mapaywyng kal EnoTtiung & TexvoAoyiag Tpo@ipwy.
>kondc¢ Tou PadnuaTog sival apXika va €10aydyel Toug QOoITNTEG OTA BACIKA XAPAKTNPIOTIKA
TNG dopnG Kal oTo BIOAOYIKO POAO TWV ONUAVTIKOTEPWY KATNYOPIWV TwV BIOHOpinV nou
anavtwvTdl 0TOUG NPOKAPUWTIKOUG KAl EUKAPUWTIKOUG opyaviopous. EnimAgoy,
nepiAappavovTal oToixeia nou a@opouv aTIG IBIOTNTEG KAl TOUG KINXaviopoug dpdong Twv
evlUMWV, KABWG Kal To pOAO TWV CUVEVIUHWYV KAl TWV NPOCOETIKWV ONAdWY OTNV VCUHIKN
KAaTaAuan, evw To KEPAAAIO TNG eVEUMIKAG KATAAUONG KAEIVEl € TNV Napouaciaon oToIXEiwv
nou agopoUV aTn KIVNTIKA anA®v evIUPIK®OV avTIdpAacewyV. TEAOC, Ol POITNTEG ElI0dyovTal
OTIG APXEG Kal TIG BAdikeg BloXNUIKEG DIEPYATieG TOU evDIANETOU PeTABOAIOUOU.
AvaAuTIKOTEPA napoucialovral onUavTikeG BIoXNUIKEG SlEpYAcieg NOU ava@EPovTal oTo
HETABOAIONO TWV ONUAVTIKOTEPWY KATNYOPIWV TwV Blodopiwyv, aTa onoia nepiAauBavovral
ol udaTavepakeg, Ta Ainidia, Ta agivo&éa KAl Ta VOUKAEoTIdIa.

Mepiexopeva Bsmpiag

1. Makpopopia Twv {OVTWY 0pyaviopwyv Kai ol SOMIKEG Toug Jovadeg. 1.1. YdaTavepakeg.
1.2. NouAeoTidia kai NoukAegivika o&€a. 1.3. Apivo&éa kal MpwTeives. 1.4. Ainidia. 1.5.
BioAoyikeg MepBpaveg. 2. 'Eviupa. 2.1. IdI0TNTEG, pOAOG TwV eviUPwV. 2.2. Mnxaviguoi
Evlupikng katahuong. 2.3. Zuvévlupa kal MNpooBeTIkEG opadeg. 2.4. ZTOIXEIQ KIVNTIKNAG TWV
evCUMIK®WV avTidpacewyv. 3. Evdiapeoog JeTaBoAiopoc. 3.1. Eiocaywyr oTtov HeTaBoAIouo.
3.2. BioevepynTikn. 3.3. MeTaBoAiopog udatavipakwy. 3.4. MeTaBoAiopodg Aimidiwv. 3.5.
MeTaBoAIopOG apivogewy. 3.6. MeTaBoAIoPOG VOUKAEOTISIwWV.
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EpyaoTnpiakég ACKNOEIG

O1 epyaocTnplakéC AOKNOEIG BloxnUeiag €Xxouv w¢ OTOXO TNV €E0IKEIWON PE BATIKEG
01adIKagieg Kal NPpWTOKOAAG Mou XpnaoigonolouvTadl aTa BloAoyikd kal Bloxnuikd epyacTnpid.
Ma To okono auTo ol NPAayUaTonoIOUHUEVEG EPYACTNPIAKEG ACOKNATEIG EMNIAEYOVTAl Kal
oxedialovTal PJe TPOMO Nou va KaAunTouv Bacikeg peBodoAoyieg nou apopolv oTnv
avaiuon d1apopwv Katnyopi®v Blogopiwv. 1. Napaokeur dIAAUMATWY. 2. XpWHATOYPAPIKOI
dlaxwpliopoi NpwTeivav. 3. PWTOUETPIA. 4. MNPoadiopIoUOG CUYKEVTPWOANG OAIKWV
npwteivwv kata Bradford. 5. ®uyokevtpnon. 6. HAekTpo@dpnon.

FeEVETIKN

30 EE / YnoxXpewTikd / KoppoU / Kwd.Mnyx. 380

A1daokeTal eniong ota TuAuaTta Enotnung ®uTikng Mapaywyng, ENoTAUNG ZwiKng
MNapaywyng kal YdaTtokaAAiepyimv, AypoTikng Oikovouiag kal Avantuéng, Enornung kai
Texvohoyiag Tpogigwy, Aglonoinong duaikwv Mopwv kal Fewpyikng Mnxavikng.
MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyacTnPIAK®WV AOKNOEWY ava epdopada.
A1d3aockovTteg Bewpiag: Mixanh Aoukdag, NikoAaog Koopidng.

A1daokovTeG epyaoTnpiou: NikoAaog Koopidng.

Z0vTouNn NEPIYPAPn HAORHATOG

MevdeAiavn avaAuon, ENEKTACEIC TNG HEVOEAIAVNG YEVETIKNG, YOVOTUNOG Kal NepIBAAAoy,
KUTTapIkn diaipeon, KANPovouIkOTNTa Tou pUAoU, GUVIEDN Kal XapToypdgpnaon Twv
yovidiwv, JeTaAAaYEG yovIdiwV, XpWHATOOWHATA KAl XPWHATOOWHATIKEG OOHEG, HETABOAEG
TOU apiBpoU TwV XPWHATOOWUATWY, EEWNUPNVIKN KANPOVOUIKOTNTA, YEVETIKI TNG
OUMNEPIPOPAC, YEVETIKI TWV NANBUCH®YV, NOCOTIKN YEVETIKN, EEENIKTIKN YEVETIKN.
Mepiexopeva Bempiag

1. MevdeAiavr avaAiuon (MNeipapata Tou Mendel. AnAEG epapuoyEG TNG MevdeAiavig
YEVETIKNG. MevdeAiavr) avaAuaon kail meavotnTec. MpoBAfuaTa). 2. Enektdosic Tng
pevdeAiavng yeveTikng (MoAAanAoi aAAnAopop@ol. ABiwoipa yovidia. AAAnAenidpaon Twv
yovidiwv (gnioTtaon). MAgloTponIoPOG — d1EIodUTIKOTNTA — EKPPAcTIKOTNTA. MpoBAnuara). 3.
FovoTunog kai nepiBadAAov (FovoTunog + nepiBaAlov = @aivoTunog. Medio r gaoua
avTidpaong evog yovoTunou. Mehéteg diIdUMwYV. MpoBAnpaTta). 4. Kutrtapikn diaipeon
(KuTtTapikdg KUKAOG kal evlidueon @daon. MitTwon. Meiwon. ZnepuaToyeveon Kal WOYEVEQT.
Eyyevinc avanapaywyn kai BioAoyikoi kUkAol. MpoBARuaTta). 5. KAnpovouikoTnTa Tou pUAoU
(XpwpaTtoowuaTikn Bewpia TNG KANPOVOUIKOTNTAG. KANPOVOUIKOTNTA TOU pUAOU.
®dulooUVvdeTN KANPOVOoUIKOTNTA. ®duloennpealopevn KAl (UAOMNEPIOPICUEVN
kAnpovouikoTnTa. MpoBAnuara). 6. Z0vdeon kal xaptToypdenon Twv yovidiwv (FEVETIKOG
avaouvduaopog. Zuvdeon dUo yovidiwv. XapToypddnaon TPI®V N MEPICOOTEPWY YOVIDiwV.
Zuvdeon aToug anAosldeig opyaviopouc. Eidikd Béuata. MpoBARpara). 7 . MeTaAlayeg
yovidiwv (Mepi peTaAAaywv. AlGkpion Twv HETAAAAY®V. ZUCTAKATA avixveuong Kal
eMAoyNG Twv peTalhaywv. MetaAAa&iyovol napdyovteg. MeTaAAayeg kal Kapkivog.
MpoBAfRpaTa). 8. XpwuaToowuaTa Kal XpwHATOOWHATIKEG dopEG (Ta XpwpaToowuara.
MeTaBoAéc oTn XpwHaTooWHATIKA doun. MpoBAnuaTa). 9. MeTtaBoAég Tou apibpol Twv
XpwpaToowuatwv (OpoAoyia. AveunAoeidia. EunAoeidia. MpoBAnuaTta). 10. EEwnupnvikn
KAnpovouikdTNTa (KAnpovouikoTnTa TwV Yovidiwv Twv XAwponAaoTwv. KAnpovouikdTnTa
TWV HITOXoVOpIakwV Yyovidiwv. MnTpikn enidpacn. KuTTtaponAaouaTikr appevooTeEIpOTNTA
oTa QuTd. KuTTaponAaopaTikrh YETA@opd oudBIoUVTWY 0pyaviopuwV (MOAUCHATIKN
KANPOVOMIKOTATA). Moplakr YEVETIKN Twv opyavidiwv. MpoBAfuarta). 11. MeveTikn TnG
oupnepipopag (Mebodoloyia TnNG YEVETIKNAG TNG CUKNEPIPOPAG. BioAoyikoi puBuoi otn
OpoaoO@IAa. XapaKTAPEG CUPNEPIPOPAC oToV avBpwno). 12. MeveTikn TwV NAnBuouwyv (H
YEVETIKN MOIKIAOTNTA. Enidpaon Tou syyevoUc noAAanAaciaopol OTn YEVETIKN NOIKIAOTATA.
JUOTNUATIKEG KAl TuXaieg 81adikaoiec aAAayng TwV CUXVOTATWY TWV AAANAOHOPQWV.
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MpoBAfuara). 13. MoooTikn YeVETIKN (DavoTunikn TIUA Kal d1lakUPavon. ZUVTEAEDTNG
KANPOVOMIKOTNTAG. EMIAoyr TwV NOCOTIK®WV XapakTrnpwVv. NMpoBAnuarta). 14. EEEAIKTIKN
veveTikn (Eidoyéveon. PuBuoc s1doyeveonc. Mpo&AeUon TOU VEOU YEVETIKOU UAIKOU. FEVETIKN
noIKIANOTNTA Kal €EEAIEN. PuBuOG TNG Hoplakng eEEMIENG. H eE€AIEN Tou avBpwnou) .
EpyaoTnpiakég ACKNOEIG

Kabe kepdaAaio ouvodeUETAl Ano avTioTOIXEC PPOVTIOTNPIAKEC AOKNOEIG, Ol OMOIEG
310aoKovTal OTOUG (OITNTEG KATAVEUNUEVOUG O€ TUNKATA, YIA TNV EUNEdwaon TnG Bewpidag.

duocioloyia dutwv

30 E§ / YnoxpewTiko / EidikoTnTag / Kwd.Mnyx. 55

Ai1daokeral sniong oto Tunua EmotAung ®uTikng Napaywyng.

MepiAapBavel 4 wpeg Bewpiag Kal 2 WPEG EpyacTnPIaK®V AOKNOEWY ava epdopada.
A1d3aockovTteg Oewpiag: AnpnTpiog Mnoupdavng, XpioTtiva Kitoakn.

A13aokovTeG epyaoTnpiou: XpioTiva KITodkn, STapdatng Prnyag, Mempylog Aiakdénoulog,
>Tullavn XwplavonouAou, Anuoodévng NiIkoAONouAoc.

ZUvTOoMN NEPIYPAPR HAONHATOG

MNepiypd@eTal o TPOMNOG AEITOUPYIAGg TwV PUTIK®MV opyaviouwv. MepiAapBdavovTal Ta
ouoTAUaTa dECPEUONG EVEPYEIAG Kal avBpaka, n diakivnon UAIKWV €VTOG TOU QUTOU,
(PUTOPUOVEC, avanTugn kar diagoponoinaon.

Mepiexopeva Oempiag

EvoTnTa 1. H A&IToupyIikOTNTa Tou QUTOU OTO XWPO.

1.3uoTApaTa JE0PEUONG Kal HETATPOMNG TNG NAIAKNG evepyelag (Aopr & HETABOAIKA
dlapepiopata XAwponAdoTn. PwTooUCTNHATA, KAPOTIVOEIDN, XAWPOPUAAEC, UNXAVIOHOC
dlaxwplopoU gpopTiou, CUPNAOKO KUTOXPWHATwV b6f, P680 & P700, ATPdon npwToviwy,
NADP, ATP, YPAuMIKN/KUKAIKH QWTOPWO@OpUAiwon, nAacTokivovn, nAacTtokuavivn,
PePEDOEiVN, PWTOCOUVBETIKI aAuaida NeETaPopdc NAEKTPOVIWYV). 2. SUCTANATA OEOHEUONG
kal diaxeipiong Tou avBpaka (KUkAog Calvin, rubisco, piBouAoln-5P, Tp16gn-3P, HeTABOAIKN
nopeia déopeuong dio&eidiou Tou dvBpaka, avaywyikr nopeia pwo@oponevrolwy,
oTOIXEIOPETpPIa calvin, pwTooUvOeoN. H rubisco wg oEuyovaaon, a&ionoinon YAUKOAIKOU,
AEITOUPYIKOTNTA UNEPOEUCWHATOG, XPNOINOTNTA pwToavanvonc. MNapaywyn/anodounon
oakxapolng, napaywyn/anodounon aguiou, ouoTnua epoukTolng/yAukolng, napaywyn
TP160NG-3P TN vUXTA, PWOPOPOo-£VOAO-NUPOOTAPUAIKO, oUCTNHA UNAIKoU/0EaAOEEIKOU,
YAUKOAUGON. Aoun kai YeTaBoAikd diapepiopara piToxovdpiou, KUKAOG Krebs, puaioAoyIKh
XPNoIPoTNTa Tou Krebs). 3.ZuoThpara diaxeipiong Tng evépyelag (XpnoiyornTa,
agudpoyovaon NADH , oupnikivovn, GUNNAOKO KUTOXPWHATWV bcl, KUTOXpwHaA ¢, 0&iddon
KUTOXPWHATOG, EPedPIKEC apudpoyovaoeg NADH, evaAAakTikn o&sidaon, avanvor.
Evepyelaka popia, evepyeliaka oguoTnparta, diakivnaon Tng EVEPYEIAG, EVEPYEIAKOG
peTaBoAlopog (a) Tn Pépa o pwTooUVOETIKO 10TO, (B) TN MEPA OE IN-QPWTOCUVOETIKO 10TO,
(y) Tn vuxTa, o&eIdwTIKN nopeia pwogoponevTolwv). 4. SuoTnuarta diakivnong &
dlaxeipiong Twv UAIKwV (Alakivnon og pikpr) andartaon, dlakivnon o€ peydAn anooraon,
ouoThApaTa diakivnong UAIK®V, KIVNTAPIEG SUVAEIG, anonAdOUIKOG XWPOG, GUUNAATUIKOG
XWPOG, EUAWDEC ayyelakd cuoTnua, NUHOWAEC ayyeiako ouoTnua. TpaupuaTionog 1oTou,
EMOUAWTIKOG UNXAVIOWOG, KaAAOLn, NpwTeivn P. Auvapiko veEpOU Kal NapdyovTeG NouU TO
Tponomnolouv, WOUWTIKO duvapikd, onapyn, diagopd duvauikoU Tou vepou. EdagIko vepo,
anoppdenan edagikou vepoU, €icodog vepoU oTa ayyeia Tou EUAou, HeETapopd vepoU Péoa
oTo =AZ, duvapiko aThoogaipikoU vepou, dianvor), dour Kal AEIToupyIkKOTNTA aToldaTiou &
UNoaoToldTIoU Xwpou. Ta BpenTikd UAIKA Kal n AeiIToupyia TnNG Opgywng. ZevoBIOTIKA Kal
anoToEIVWTIKOI HNXAVvIoWoi).

EvotnTa II. H AsiToupyikdTNTA TOU UTOU OTO XPOVO.
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5. PuBpioTika popia (Kutokivivn, yiBepeAivn, IvOoAOEEIKO, awiaikd, alBuAévio, GUTOXPWHA,
KPUNTOXPpwWHA). 6. H dnuioupyia Tou veapou ¢puToU (BAGoTNOoN onépUATOC, EKPPACN
yovidiou, napaywyr npwreivng, eAaidbowpa, Aindon, yAuogUowua, B-o&cidwan, AUTIKA
g€vlupa). 7. H pepioTwuaTikn AsiToupyia Tou uToU & n au&non Tou veapou IoToU
(Evepyonoinon HePIOTWHATOG, KUTTApodIidipean, KNXAavIGHOG KUTTAPIKAG augnang,
dnuioupyia noAikoTnTag, poAog IAA, kuplapxia kopu@ng, Anéapyog opBaAuou). 8.
MpooavaToAlopdg TNG pidag npog To £€dagog (MewTponiopog, avtiAnwn Tng dielBuvong Tng
BapuTnTag, oTaTtoAiBog, oTaToKUTTApPO, OTATEYXUKMA, kaAunTtpa pilag). 9. MpooavaToAIoHog
TOU UMEPYEIOU PEPOUG NPOC To PG (Avaduon Tou veapoU guToU ano To £€dagog, avriAnwn
Tng d1elBUVONG TOU PWTOC, PWTOTPOMNIOKOG). 10. H dnuioupyia VEOU OWHATOG
(Alaoponoinon, Hoppoyevean, véa pila, AeIToupyikoTnTa pidag, veog BAaaTog,
AEITOUPYIKOTNTA BAACTOU, VEO PUAAO, AEITOUPYIKOTNTA QUAAOU. MePIODIKEC AEITOUPYIECG).
11. H QuaioAoyia TnG avanTu&ng Tou avBoug (H avTiAnwn Tng enoxne. H AsiTtoupyia Tng
avenong, n AsIToupyikOTNTa Tou AvBoug, yapeToyevean, enikoviaon). 12. H gpuaolioAoyia Tng
avanTtugéng Tou kapnou (Alepyadieg HETA TN yovIdonoinon, avanTuglakeS PpAaelg, avanvon
Kapnou, wpigaon kapnou, puBuIion TNG avanTugng Tou Kapnou, napBevokapnia. H avanTugn
Tou onéppartog. O AnBapyog Tou onépuatog). 13. H gualoAoyia TnG yApavong Tou QuTIKoU
10ToU (H andénTwon Tou QuTIkKoU opyavou).

EpyaoTnpIakEG AOKNOEIG

EpyaoTnpiakég aoknoeig yia TNV €E0IKEIWON TWV QOITNTWV HE BACIKEG AEITOUPYIEG TWV
PUTWOV HE €UPacn oTov JETABOAIOHO Kal TIG USATIKEG OXEOEIG. 1. EkXUAION TwV gakxapwv
Kal PWTOHUETPIKOG NPOCdIoPIOHOC TOUG. 2. YOpOAUGN Tou apUAou Kal dpdon TwV dduAdowV.
3. MpoodiopIoUOC TNG UDATIKNG KATACTAONG PUTIK®V 10TWV. 4. EKXUAION TwV XAWPOPUAAWDYV
Kal PWTOHETPIKOG NPOCDIOPIOHOG TOUG,.

OikoAoyia

30 EE / YnoxpewTikd / KoppoU / Kwd.Mnx. 97

MepiAapBavel 2 wpeg Bewpiag Kal 2 WPEG PPOVTIOTNPIAKWY AOKNOEwV ava eBdopada.
A1daokovTteg Bswpiag: Apyupw davTivol, AvTtwvia Kapavdeivou.

A13AoKOVTEG epyaoTnpiou: Apyupw davTivou, Avtwvia Kapavdeivou,

Z0vToun NEPIypAPn Hadnuarog

Mepiexopeva Oewpiag: H nioTrun TNG oikoAoyiag: IoTopikr avaokonnaon. XECEIG HE
AAAEC MIOTAMEG. AvanTuEn OIkoAOYIK®V KIVANATWVY. AEITOUPYIKEG OXECEIC OPYAVIOH®V
HeTa&U Toug Kal Pe To aBIoTIKO Toug NepIBAANov. ZTpaTnyikeG npooapuoyng. OI opyaviguoi
oTO XWPOo. EEAnNAwaon €1dwv. Oswpia TNG BIOYEWYPAPIAG TWV «VNOWV>» KAl EPAPHOYEC.
Auvapikn nAnBuopwV: YNodeiyuaTa og GUVEXN KAl aoUVEXT XPOVO HE N XWPIg
nukvoegapTnon. Auvapikr) aAANAenIdpdoewv: AvTaywviopog, Bfipeucn, NnapaciTiopog,
apoiBaiotnTa, oupBiwon, ahAnAenabeia. H €vvola Tng BlokoIvoTNTAG: ZXECEIG EI0WV-
Tpo@ika dikTua. H évvola Tou 0IKOOUOTHKATOG: Aour Kal AeiToupyia. Bioyewxnuikoi
KUKAOI.-AvakUkAwon uAng- OikoAoyikn diadoxr. Tunol BioouoTnuaTtwy. Alapopeg Kal
OMOIOTNTEG PUOIKWV KAl avOpwnoyeEV®V 0IKOGUCGTNHATWV. BlonoikiAdTnTa. Aiatrpnon-
Alaxeipion BionoikiAdTnTaC.

ZTATIoTIKN

30 E§ / YnoxXpewTiko / KoppoU / Knd.Mnyx. 105
MepiAapBavel 4 wpec Bewpiag ava Bdouada.
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A13aokovTeg Bswpiag: AnunTpiog Fatlolpag, Mewpylog Nanadonoulog, Kupiakn
SwTnpdkoyAou.

Z0vTouNn NEPIYpAPn HAORHATog

Mepiexopeva Bewpiag

Baoikég evvoleg mBavoTnTwyv. Tuxaieg HETABANTEC. BaoIKEG BEwWPNTIKEG KATAVOMEC.
Meplypa@ikn otaTioTikn. (Mivakeg ouxvoTnTwy. AlaypdppaTa. XapakTnpioTika BE0Ewg Kal
diaonopdg). AlagThparta spniotoolvng. 'EAgyxol unoBeocewyv. 'EAeyxol X2. AvaAuon
dlaonopdg, Je €vav Kal dUo napdayovTeg. ANAR ypauuikn naAivdpounon.

AvaTtopia kai ducioAoyia AypoTIKOV ZOwWV

30 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 140

MepiAapBavel 2 wpec Bewpiag KAl 2 WPEG EpYAcTNPIAKWV ACKNOEWV ava Bdouada.
A1daokovTeg Bswpiag: Indavvng OikovoudnouAog, ZTuAiavn Xadiw.

A13AaokovTeG epyaoTnpiou: Iwavvng OIkovoponouAog, Mewpylog OcodwponouAog.

ZUvTOoMN NEPIYPAPR HABAHATOG

Mepiexopeva Bsmpiag

1. Eioaywyn. IoTopikr avackonnon. OpoAoyia.

2. AvaTopikn TV opydvwy Kal cuoTnUdTwyv o€ ouvduaouo Pe IoToAoyia (nepiypa®n Tng
AENTAG UPNAG) KAl CUYKPITIKA avaTouikn (S1apopég avapeoa oTa aypoTika {wa).

3. OoTeoAoyia: kaTata&n kal ovopaToAoyia ooTwv. OoTd KEPAANG, ONovOUAIKN OTHAN,
OKEANETOC NpoaBiwv-oniobiny AKpwv, OKEAETOC BWPAKOG.

4, SuvdeopoAoyia. ApBpoloyia, KIVAOEIG TwV apBpwoswy.

5. Katarta&n kai ovouaTtoAoyia puwv. Tonoypagikn avaTopikn.

6. KukhoQopiko oguoTnua: kapdid, ayyeia. Asgu@ikd ouoTnua: Aepgpadéveg, Aspgayyeia.
OUpoG. ZnAnvac.

7. AvanveuaoTikd ouoTnua.

8. MenTIkO oUOTNHA: dIaPOpPEG PETAEU PUNPUKACTIKWV KAl JovoyaoTpikwy {wwv. ‘Hnap.
MNaykpeac.

9. OuponoinTikd cuaTnpa. Ne@poi.

10. FevvnTikd oUoTnUa apoevikoU kai OnAukou.

11. KevTpikd veupikd oUOTNHA: EYKEPAAOG KAl VWTIAIOG HUEAOG. AUTOVOMO VEUPIKO
oloTnua: oupnabnTikd, NapacupnadnTIko Kal evTepikO. NeUpa kai yayyAia.

12. EvBokpIVIKO guoTnpa. Oupeoeidng. Mapabupeoeideic adeveg. Eniveppidia.

13. AioBnTripia 6pyava (Tng 6oppnaong, TNG yelong, Tng 6paong, Kai TNG akong Kai Tou
XWPOoUu).

14. A¢ppua kal eEapTripaTa autou. MaoTog

15. AvaTtopia nTnvwv: napouciacn OAWV TV OpyavwVv Kdl CUCTNHATWV.
EpyaoTnpIakEG AOKNOEIG

OateoAoyia, MuoAoyia, ApBpoAoyia, Ainopopo cloTnua, AEUPIKO oUGTNHA, AVANVEUCTIKO
ouoTnua, MenTikd oUOTNKA HOVOYAOoTPIK®WY, KNPUKACTIK®V, OuponoinTikd oUoTnHa,
Neupikd ouornua, MevvnTikd cuornua, Mrnva.

MpoypapHaTionog kai EpapHoyEg YNoAoyioToV
30 E§ / YnoxpewTiko / KoppoU / Kwnd.Mnx. 2890

MepiAapBavel 2 wpeg Bswpiag kal 1 wpa epyacTnpiakwyV aoKNoswv ava eBdopada.
A1daokovTeG Bswpiag: KwvoTavTtiva KwoTtonoUAou.
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A13aockovTteg epyaocTnpiou: KwvotavTiva KwoTtonoUAou.

ZUvVTOoMN NEPIYPAPR HABAHATOG

Mepiexopeva Bsmpiag

KaT’ enihoyr) YAwooag npoypappatiopou Visual Basic kal C++. Visual Basic: AAyopiBpuol kai
eniAuon npoBAnudaTwyv. Eilcaywyr oTtov npoypappatiohd. MepiBailov avanTtuéng Tng Visual
Basic. MeTaBANTEG. Baoikeg evTOAEG. AopEG ano@Aacswy. AopEg enavaAnywng. Mivakeg.
A1adIKaoieg KAl ouvapTnoelG. Alaxeipion apxeiwv ouvdeon Pe To Microsoft Office. Baadikég
€VVOIEG NPOYPAUMATIOHOU oTo AladikTuo. C++: AAyopiBuol kal eniAucn NpoBANUATOV.
Elcaywyn oTov npoypappatiopd. Eicaywyn otnv C++. ZuvapTnoeig. EVTOAEG EAEyXOU pongG.
JUvOeTEG dopEG dedopevwyY. AEiKTeG. Eigaywyn oTa avTikeipeva. KAAoeig. KAnpovopikoTnTa.
MoAUPOPPIONOG - YNEpPOPTWON TeEAeoTwV. MpdTUNA — Alaxeipion €Eaipéocewv. Baoikeg
£€VVOIEG NPOYPAHMATIOHOU aTo AladikTuo.

EpyaoTnpiakéG ACKNOEIG

To €pyaoTnpiako PEPOC TOU HABNUATOG ANOCKOMEI OTNV NPAKTIKA XPrnon Tou
npoypapuaTiaTikoU nepiBdAlovTog Tng Visual Basic yia Tnv eniAuon npoBAnudTtwy Kai
EQAPHOY®V YEWMOVIKOU EVIIAPEPOVTOC.

AyyAika III
30 EE / YnoXpewTikd / KoppoU / Kwd.Mnx. 46

MepiAapBavel 2 wpeg Bewpiag ava epdoudada.
A1d3aockovTteg Oewpiag: EAEvn Kakpidda, 'EAAN Mapuapd, Avu-Maipn Apoaykouvn.

4° EEaunvo
Opiyn duTOV

40 E§ / YnoxpewTiko / EidikoTnTag / Kwd.Mnx. 1585

A1daokeTal povo oto TuApa MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EPYACTNPIAKWV ACKNOEWY ava Bdouada.
A1d3aockovTteg Bewpiag: AnunTpiog Mnoupavne.

A13AokKoVTEG EpyaocTnpiou: AnunTpiog Mnoupdavng, ZTuliavi XwplavonoUAou,
AnpooBevng NIKOAONMOUAOC.

ZUvTouNn NEPIYPAPn HAORHATOG

Mop@éc npooAnyngc, diakivnon, HETABOAIOHOC Kal pUOIOAOYIKOI pOAOI TWV avopyavwy
BPENTIKWV OTOIXEIWV TWV AVOTEPWV PUTQV.

Mepiexopeva Bsmpiag

1. Eioaywyn. 2. KaAio. 3. AlwTo. 4. OEuybdvo. 5. dwopdpog. 6. Mayvnaolo. 7. Ocio. 8.
Zidnpoc. 9. AoBéoTio. 10. MeTaAAIka 16vTa & ocuvapuooTeG. 11. Weuddpyupog. 12. XaAkoc.
13. MoAuBdaivio. 14. Bopio. 15. XAwplo. 16. Mayydavio. 17. To&ka peTaria. 18. O poiog
TnG diakivnong Twv npwToviwv otn 8péywn. 19. H gpuaoioAoyia Tng pifocpaipag.
EpyaoTnpiakég ACKNOEIG

1.Mepiynon oTov kMo Tou Mewnovikou MavenioTnuiou ABnvwv. Eicaywyn oTn diayvwoTik
TNG BPENTIKNG KATAOTAONC TWV PUTWV TOU KAMNoU. 2. AlayvwaTikn JeBodoloyia. 3.
Yyponoinon Tou QuTIikoU I0ToU yid avdAuon. ZuoThnuaTta uyponoinong. 4. Npoadiopiouog
TNG NEPIEKTIKOTNTAG TOU QUTIKOU 10TOU 0 pWOPOPo. 5. NMPpoadiopIioUOG TNG NEPIEKTIKOTNTAG
TOU (UTIKOU 10ToU o€ alwTo. EkxUAION Kal NpoodiopIGHOG VITPIKWY NOTEVOIOUETPIKA.
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AvanTugn evaAAakTIKnG d1ayvwaoTIKNG PeBodoAoyiag pe Baon TiG ekXUAIZOUEVEG NOCOTNTEG.
6. H aTouikn anoppognaon kal o npoadiopioPog KaAiou, acBeaTiou, payvnaiou,
weudapyUpou, XaAkoU, yayyaviou, oidfnpou, Bapeéwv PHETAAA®Y O QUTIKO 10TO. 7.
JupnTwpaToAoyia. AlayvwaoTiKn TNG BpenTIKAG KATAOTACONG TOU QUTOU We Baaon Ta
CUUNTOHATA: UAAODIaYVWOTIKN, TpoPonevia anAn & oUvBeTn, XAWPWOEIG, VEKPWUEIC,
OMAdEC TPOPONEVI®MV. APXEG KATAOKEUNG O1aYVWOTIKOU NpoypauuaTog & didayvwon Je Baon
Ta AanoTEAEOUATA TWV MPONYOUUEVWV EpYACTNPIAK®V ACKNOEWV. 8. Mepifynon oTov Khno
Tou MewnovikoU MavenioTnuiou ABnvav. E@appoyn diayvwoTikhAG TNG BpenTIKAG
KatdoTaong Tou puToU PE BAON TA CUNNTWUATA. 9. TexvnTn pI{060@AIPA KAl AEITOUPYIKEG
napdpeTpoi, BpenTikO UNOOTPWHA, udponovia, AEITOUPYIKEG 1810TNTEG BpenTikoU dIaAUNATOG,.
ZTAoIPO anAng udponovVvIKnG eykaTdoTaong Kal avayvwpion/Jerpnon/pubuion Twv
AEITOUPYIK®V NApapeTpwy. 10. Evroniopdg aoBeaTiou in situ. 11. AvaAuon Tng au&nong Tou
@uTOoU. a) AUENnon Xwpic neplopioTikoUG NapayovTes. Pubpog augnong. Mpoypaupa
kaTavoung Biopalag. B) AuEnon oe PTwXO BpenTikd NepIBAAAOV. Auvapikr Tou
npoypAauNaToG KaTavoung Tng Bropadac.

AypoTikn Oikovolia kai MoAITikn

40 EE / YnoxXpewTikO / KoppoU / Kwd.Mnx. 2855

MepiAapBavel 5 wpeg Bewpiag ava epdoudada.

A13aokovTeG BOswpiag: AnunTpiog Aapiavog, KwvoTravTivog Toignoukag, ABavaociog
Kaunag, HAiag BAaxog, TuAiavog Polakng.

ZUvVTOMN NEPIYPAPR HAOAHATOG

Mepiexopeva Oempiag

1. H 0IKOVOUIKN QUOIOYVWHIa TOU YEWPYIKOU ToPEA -O1 YEWPYIKEG EKMETAAAEVUTEIG WG
EMIXEIPNMATIKEG HOVADEC (0IKOVOUIKEG AEITOUPYiES, TunoAoyia). 2. OI GUVTEANEDTEC
napaywynes. 3. ZToixeia Bswpiac napaywyng (Nopog ¢pbivouoag anodoong, ouvapTnon
napaywyng Je eva JeTaBAnTO OUVTEAEDTH NAPAywyng - otadia napaywyng). 4. EkTipnon
danavwv YEWPYIKNG Napaywyng Kal KOoToug napaywyng. 5. Kupla olkovouika
anoTEAEOHATA YEWPYIKNG OpacTnploTNTAC - Napadsiypata unoAoyiopoU danavwyv Kdal
OIKOVOUIK®WV anoTEAECOHATWY YEWPYIKNG dpaaTnpioTnTag. 6. ZnTnon kai npoo@opd
YEWPYIKWV MpoidovTwy. 7. EJnopia YEWPYIKWV NpoiovTwv (A&IToupyieg, popeiq ,
oupnepIPopd KaTavalwTh. 8. Osouikd 6pyava TnG Eupwnaikng ‘Evwong. 9. Baoikéc apxeg
TnG Koiviig AypoTikng MoAITIkAG. 10. AlgBveig apXEG TWV CUVETAIPICU®V. 11. FEwpyIkn Kal
aypoTikr avanTtugn.

AyyAika IV

40 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 47

MepiAapBavel 2 wpeg Bewpiag ava epdoudada.

A1daockovTteg Bewpiag: EAévn Kakpidda, 'EAAN Mapuapd, Avu-Maipn Apoaykouvn.
AlaTpopn AypOTIK®OV ZO®OV

40 E§ / YnoxpemTiko / KoppoU / Kwd.Mnx. 680

MepiAapBavel 2 wpeg Bewpiag Kal 2 WPEG EpYAcTNPIAK®Y AOKNOEWV ava epdoudada.

A18aokovTeG Bswpiag: Indavvng MoAiTng, Newpylog ManadouixeAdkng, KwvoTtavTivog
MouvTtZoUpnG.
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A13AokKovTeG epyaoTnpiou: Mewpylog MNanadopixeAdkng, KwvaoTavTivog MouvTloUpng,
Iwavvng Xatinyswpyiou, KwvotavTivog KavduAnc.

Z0vTouNn NEPIYPAPn HAORHATOG

Mepiexopeva Bsmpiag

JUOoTaTIKA TOU 0WHATOC TwV {WWV KAl TV {WoTPOPWV. ZWOTPOPEC Kal NPOOBETEC UAEC.
duoioloyia Bpewewg (ANWN Kai NéEYn TpoPng, HETaBOAIONOG, CUHBOAN TWV CUOTATIKWV TNG
TPOYNG 0Tn BpEWn Tou opyaviouoU, KATavoun kal agionoinon TnG evEPyeIag TnG TPO®NG,
METABOAIONOG Kal BioAoyikn a&ia NpwTEIVOV, QUGCIOAOYIKOG pOAOG AVOPYAVWV CGTOIXEIWV KAl
BITapivov, avaykeg Twv {Wwv O€ EVEPYEIA KAl BPENTIKA CUOTATIKA). AlaTPO®r KAl NoioTNTd
KTNVOTPOPIKWV NPpoidvTwyv. ApxEG dIaTpoPnG (wwv. ANOTEAECUATIKOTNTA dIATPOPNG.
JuoTnuaTa diaTpoPnc. AlIaTPo®N YaAAKTONAPAYWY®V ayeAddwv, ayeAadwy
KpEONApPAYwYIKOU TUMOU, avanTuooONeEVWY BooEId®wY, alyonpoBAaTwy, X0ipwv Kdl NTNVQV.

Fempyikn YOpauAikn-ApdeUoeig

40 E§ / YnoxpewTiko / KoppoU / Kwd.Mnyx. 1220

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EPYACTNPIAK®V ACKNOEWY ava Bdouada.
A13aokovTeg Bewpiag: AAeEavdpa Mnoupnouka, NikOAaog Aépkag.

A13aockovTeG epyaaTnpiou: ApioToTéANG AlakaTag, dwTeiviy Kapdapd, AAegavdpa
Mnoupnouka, NikdAaog Aépkac.

ZUvTouNn NEPIYPAPn HAORHATOG

Mepiexopeva Oempiag

>x€oeig edagpouc vepoU (Yypaoia edAgouc, TPONOG EKPPACNG Uypaaciag, oxeoeig palag &
OYKOU, XapaKTNpIOTIKA KaunUAn uypaaciag, gpopTio nieong, AlaBgaipn kal wQEANUN uypaaia,
000N apdeuong, METPNON TNG uypdaoiag & Tou gopTiou nieong). Nopog Darcy- YOpauAikn
aywyigoTnTa,- AindnTikoTNTA. AVAyKeg TwV KaAAlgpyeiwv o€ vepo (ETo, péBodol
npoadiopiopoU, ETcrop, @uUTIKOI OUVTEAEDTEG, EUpoc AGpdeucnc, avaykeg o VEPO EKNAUONG
TwV aAdTwyV, Nnpoypauuata apdeuong.). ZToixeia pong o€ KAEIOTOUG Kal avoikToug aywyoug.
MéBodoi apdeuanc (Kpitrpia sniAoyng pebodou apdsuonc. Emipaveiakn apdsuon
(kaTakAuon pe Awpideg, auAakia, kal Aekaveg). TexvnTtn Bpoxn (EkTo&euTnpeg, Aywyoi
EQPAPUOYNG, aywyoi HETAPOpPAG, GUANOYIKO SiKTUO TEXVNTNG BPOXNG, AUTOKIVOUUEVO!
EKTOEEUTEC UWNARG nieong) Apdeuon HE TONIKEG HEBODOUG (AlaveUNnTEG, apdeUTIKA Hovada,
udpaulikoi unoAoyigpoi, povada eAeyxou). YOpPOUETPROEIG o€ (ONEG, ENIOTOMIA, EKXEINIOTEG,
dlwpuyeg, kaTapabuog.). Epapuoyeg.

dutonaBoAoyia

40 E§ / YnoxpemTiko / KoppoU / Kmd.Mnx. 1850

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYAcTNPIAKWV ACOKNOEWV ava Bdouada.
A13aokovTeg Oewpiag: Enapsivovdag NanAwuarag

A13AaokovTEG epyaoTnpiou: Enapsivovdac NanAwpatdg, Muptw AAeEAVOpa
AnuakonoUAou, AnunTpiog TaiTolyiavvng, MoAupvia Avtwviou.

ZUvTOoMN NEPIYPAPR HAONHATOG

Mepiexopeva Oempiag

Zkonodg kal onuacia Tng dutonaboloyiag (Opiouog Tng dutonaboloyiag. EninTwon Twv
aoBeveEIOV TWV QUTOV OTNV YEWPYIA KAl O€ YEVIKOTEPEG OIKOVOMIKEG KAl KOIVWVIKEG
dpaaTnpIOTNTEG TOU avBpwnou). AvTikeigevo Tng dutonaboAoyiag (Opiopdc TNG ‘Evvolag Tng
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AcBeveiag Twv GUTWV. AIGKPION TWV GUTOVOOWY avaAloya HE Ta aiTia nou TIG NPOKAAoUV.
>0vdeon TnG duTtonaboAoyiag Pe GANEG BIOAOYIKEG Kal Un €NICTNAKEG). IoTopia TNG
duTtonaboAoyiac. NapacITIoNog KAl avanTuén Tng acBeveiag (MapaciTionog kal Babuog
naboyéveiag. EEeidikeuan. MeTadoTIkEG aoBEvelec. AITioAoyia- puTonadoyovol
HIKpoopyaviopoi. Biohoyikeg ox€oelg. ZTadia oTnv avanTugn piag JeTadoTIKNG aoBévelag).
'Ekppaon Tng acBeveiag (ZupnTwpaToAoyia). A. SupnTopaTa (ZuhnToPaTa nou o@eilovTal
o€ avwuaAieg oTnv avanTugn, g€ eKTPONN ano Tov PUCIOAOYIKO XpWHATIONO opydvwy Kal
I0T®WV, O€ dIaTApPAXEG OTNV OIKOVOHia Tou UdaTog, oTo BAvaTo TWV KUTTAPWY, IOTMV I
opYavwy, 0 AVWHAAEG EKKPIOEIC, 0 NTWOEIG opyavwy). B. Znueia. Mnxaviopoi
naboyéveong: A. Mnxaviouoi naboyéveong. B. Bioxnueia MapaoiTiopou (H cupBoAn Twv
eEVCUHWV TWV HEYAAOHOPIAK®WV EVWOEWV KAl TWV To§IVWV oTnv naboyeveon. E&eidikeuon
ToEIVwV Kal oUPBOAR Toug oTnv naboyeveon). I'. IOTOAOYIKEG KAl KUTTAPOAOYIKEG AAANOIWTEIG
o€ napaoiToUpeva QuTd. A. Enidpaon Twv naboydvwyv oTIG PUCIOAOYIKEG DIEPYATIEG TWV
(PUTWOV. AJUVTIKO gUCTNHa Twv GUTOV: A. MNMadnTikoi kal EvepynTikoi pnxaviopoi avroxng.
B. Avooonoinon Twv ®uTwv. ZToIXEia YEVETIKAC TNG aAANA&gnidpaong &evioTou-naboyovou.
EmdnuioAoyia Twv acBeveinv Tov QuTwv (A.EmdnuioAoyikoi napayovTtes. To TeTpdedpo TNG
aoBévelag. B. Eidn kai ouykpioeig emdnuiov. MAvantuén emdnpuiov. A. Mpoyvwon
gmdnuiwv). dutonadoloyikr MukntoAoyia ( A. MUknTeg: KatwTepol MUKNTEG,
AOKOPUKNTEG, BaoidiopuknTeg, AdNAOHUKNTEG. B. MopgoAoyia. I'. Avanapaywyn. A.
BioAoyikoi kUkAol. E. Ta§ivounon. =T. ®ducioAoyia. Z. leveTikn. H. NMaboyéveon. O©.
EAeuBgpwaon kal dlaonopd TwV HOAUCHATWYV). ZNEPPATOPUTA napdacita. dutonadoyovol
NMpoKApUWTIKOi opyaviopoi (A. Mevikd. Al. Baktnpia. A2. Opyaviouoi oholdalovTeg Je
MukonAdopata MLO. A3.0pyaviguoi opolalovTeg pe pikéToleg RLO). IoAoyia-Iwoeig Twv
@uTtwv ( A. Tevikd. B. XapakTtnpioTikd. . Ta&ivounon. A. MaBoyeveon. E.
MoAAanAaciaouodg. XT. Metadoon. Z. Tautonoinon Iov. H. EmdnuioAoyia. ©.
AvTipgeTonion). Mn yeTadoTikeg aoBéveleg (A. Tevikd. B. AkpoTnTeG OTIG BepPokpaaieg. I
Auopeveig ZuvBnkeg uypaociag. A. Avwpalieg oTnv Avopyavn ©pewn. E. Enidpaon
MeTewpoAoyKwV napayovtwy. XT. DUTOTOEIKEG ouaieg aTnV aTHoOoPaipa). AlayvwaoTIKn
puTonaboAloyia (A. KAivikn kal Epyaornpiakn Aiayvwon. B. Zuyxpovol MeBodor Aidyvwong
MuknToAoyik®wV, MpokapuwTIK®V Kal IoAoyIkwv aoBevei®v). STOIXEIA AVTIHETONIONG TWV
acBeveiwv Twv QUTV. MpoAnnTikn (KaAAigepynTika peTpa. ApXEG XNUIKAG Kal BIoAoyIKNG
kartanoAéunong. HAloanoAupavon €d3agoug). OepaneuTikn. ZToixsia Moplakng
®duTtonaboAoyiag.

EdagoAoyia-AinacpatoAoyia

40 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 2525

MepiAapBavel 3 wpec Bewpiag Kal 2 WPEG EpYAcTNPIAKWV ACOKNOEWV ava Bdouada.
A1daokovTteg Bswpiag: Kwvoravriva XaivrouTn, NikoAaog MouoTakac.
A18aokovTeG epyaoTnpiou: NikoAaog MouoTdakag, KwvaTtavTiva XaivrouTn, Imdvvng
Maooag, AlovUoiog KaAuBag.

ZUvTOMN NEPIYPAPR HAORNHATOG

Mepiexopeva Oempiag

Fevika nepi edagikwv cuoTnudtwv (IoTopikn avackonnon. Edagika cuoThuara.
Edapoyéveon). KokkopeTpikn aguoTaon €3a®wyv (KOKKOUETPIKA KAAOUATA KAl QUOIKOG TOUG
pOAOC. KAGOEIG KOKKOWETPIKNG oUaTaong Tou edagouc). OpuKToAOYIKN cuoTacon €dapwv
(MpwToyevr 0pUKTA: oMM, PUOIKEG- XNHIKEG 1810TNTEG, anoodBpwon. AEUTEPOYEVH OPUKTA:
Jopn, PUOIKEG- XNHIKEG 1010TNTEG apyIAAONUPITIKOV OpUKTWV. OFeidia- udpo&eidia a1dripou-
apyiAiou. udaTodIAAUTA OPUKTA). XNMIKEC 1010TNTEG €dapwv (AvTaAAayn 10VTwV Kal onuaacia
TOUG OTN BpeWn Twv PUTWV. BaBuog kopeopou pe Baoelg. HAeKTPIKO duvapiko Z, BpopBwon
KoAAogIdwv. OEUTNTa €dd®oug kal onuaacia TngG. BeATiwon 6§Ivwv edagwv. PubuIoTIKA
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IkKavoTnTa €dagoug). Opyavikr UAN €5apouc (XOUUIKEG — OpYAVOUETAAAIKEG EVWOEIG.
ApYIAOXOUMIKG oUPNAOKA. Znuacia opyavikng UANG). ®uaoikég 1016TNTEG €ddgpouc (Aopn,
nopwdeG. BeATiwon dounG. Eda@ikd didAupa kal NAeKTpOAUTEG. Ospuokpaacia d3AQOoUG Kal
onuacia TnNg). MopeoAoyia edagouc (Edagikr katavoun. Xpwua edagouc. EdapokaTtavoun
Kal nepiypagr. Edagikoi opifovTeg kai enineda. Ta§ivounon €dapwv. TAEeEIG EAANVIKOV
£daPwV. XapToypa®naon Kal Nepiypa®n XapToypa@ikwyv Jovadwv). Mevikd nepi yovigoTnTag
€dapwv (Mpoadiopioudg yoviudTnTag. Kupia BpenTika otoixeia: alwTo, Pwo@Opoc, KAaAio,
aoBEaTiO, YHAyVACIO Kal IXVOOTOoIXEia). Tolxeia AinacuaToAoyiag.

5° EEaunvo

BeATi®on kai Ailaxeipion BookoTonwv

50 EE / EmiAoyn¢ / EidikoTnTag / Kwd.Mny. 94

A1daokeTal povo oto TuAua MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY AOKNOEWV ava eBdopada.
A13aockovTteg Bewpiag: ABavaciog ApogonouAog.

A13AoKOVTEG epyaoTnpiou: ABavaaciog ApoogdnouAog.

Z0vTouNn NEPIYpAPn HAORHATOG

>Toixeia yia Tn xAwpida, Tn duvapikni BAGoTnong kai Tnv opBoAoyikn diaxeipion Twv
EAANVIK®OV BOOKOTOMWYV, TIC MOCOTIKEG KAl MOIOTIKEG HEBODOUG avanTu&ng TNG
alyonpoBaTtoTpopiag kal YeVIKA TNG EyXWPIAg KTNVoTpo®idg,.

Mepiexopeva Oempiag

1. Opiopoi, Ta&ivounon Kal anoypagr QuUoIK®V BooKoTONWV Kal TEXVNTOV ASIHOVOV. H
OUMBOAN aBIoTikwV Kai BIOTIKWV NAPAyovTwV OTd XApakTnpIoTiKA TnG BAAOTNONG PUCIK®WV
BookoTOonwv. H xAwpida Twv PUOIK®V BookoToONwV (VOUEUTIKA Kal eniBAaBn @uTa).
AgIJ®VIa GUTA Kal dnuioupyia TEXVNTOV AEIJ®VWV. AlaXEipion BOOKOTOMWY KAl TEXVNTOV
Aslpvov. 2. NMpoadiopiopds Nnapaywyng (NOCOTIKA Kal NoIoTIKA), EKTINNON
BookoikavoTnTag, UNnoAoyioHog BooKo@OPTWONG, 0PBOAOYIKN XPNon. SUCTANATA EKTPOPNG
TwVv {WwV €ni TNG BOOKNG. 3. BeATiwon BookoTonwyv (UNodopeg, diaxeipion BAAoTNoNG,
KaBapiopog, NpoodNKN BPENTIKWV OTOIXEIWV, HeETAnAacon €3a®wyv, avavewan xAwpidag,
apdeuoelg, oTpayyioeig). H BOoKNON Kai ol NApApeTpoi TNG. AuvaToOTNTEG KAl MEPIOPIOTIKOI
napayovTeG yIa TNV EKTPOPN GUTOPAYWV {WwV PE TNV Xpnoigonoinon Booknoiung UANG. 4.
MepIBAANOVTIKEG EMINTWOEIG TNG BOOKNONG. ZUMBOAR TNG véag TexvoAloyiag oTnv Siaxeipion
TWV QUOIKOV BOOKOTONWY KAl TV TEXVNTOV Agidwvwv. MpdTuna kai Aoyiopikd H/Y wg
epyaAeia peAETNG kal dlaxeipiong Toug.

Mopiakn BioAoyia

50 E§ / YnoxpewTiko / EidikoTnTag / Kwd.Mny. 275

A1daokeTal eniong ota TuAuaTta EnioTAung kai TexvoAoyiag Tpo®ipwy, ENIOTAPNG ZWIKNAG
Mapaywyng kal YdoaTtokaAAiepyiwv, AypoTiknc Oikovouiag kal AvanTugng.

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyacTnPIaK®WV AOKNOswv ava epdoudada.
A13aockovTteg Bewpiag: MoAudelkng XaTtidonouAog, Afuntpa MnAiwvn.

A18aokovTEG epyaoTnpiou: MoAudsukng XaTlonouAog, AnunTpa MnAimvn.

ZUvToun NEPIYPpAPn HAORHATOG
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ZTOXO TOU HaBAUATOG anoTeAsi n padnon Tng Twv Biodopiwv DNA kal RNA kal nwg n dopn
ouvenayeral Tn AsiToupyia Toug. H peTaBifaon TnG YEVETIKAG NAnpogopiag kabera (Péoa
and Tnv avTiypa@n Tou DNA) kal opifovTia (H€oa oTo KUTTAPO, HEOW TNG METAYPAPHC TOU
DNA o€ RNA). H anokwdikonoinon Tou YeVETIKOU UAIKOU Og AEITOUPYIKA HOpPIa- NPWTEIVEG,
npwTeivoouvBean. H pubpIoTIKOTNTA TNG AEITOUpYiag Kai n yovidiakn €K@paacn yia avanTtugn
kal diagoponoinon.

Mepiexopeva Bempiag

Makpopopia-doun-oxnua kal nAnpogopikn (diadikacieg Hoplakng avayvwpiong.
NoukAcgivika o&€a, B-doun kai AsiTtoupyia). Ta yovidia sival DNA. Mnxaviopoi avTiypagng
Tou DNA, DNA noAupepaceg, penAikovid. Mnxaviopoi JeTaypa®nig Tou DNA o€ RNA,
olvBeon Tou RNA, NMOAUKIOTPOVIKA-HOVOKIOTPOVIKA pnvUPaTta. MoAupepdon Tou RNA.
Aladikaoiec aAAaync Tou mRNA oTta dUo akpa Tou. Aladikacia wpipavong Tou RNA Héow
HNXAavIoP®V ouppa®ng IvTpovinv-gEoviwv). O nupnviokog Kal N pnxavn Tou piBoowuaToc.
MeTagppaon Tou RNA og npwTteivn (NpwTeivoolvBeon kai piBoowuaTa). FeveTikog KwdIKAG.
MéyeBog yovIOIWUATWY, ENAVAANWILOTNTA Tou DNA. PUBUIOTIKOI INXavIioPoi yovidiakng
£€K(pPACNG OTOUC EUKAPUWTEG KAl JNXaviopoi pubpiong Ekppaong onepoviowv AakTolng Kal
TpunTo®Pavng. Ta xpwpoowpaTa. Ta voukAeoowpaTta. H puBuion Tng SOPNG TNG XPWHATIVNG.
EpyaoTnpiakég ACKNOEIG

O1 €pyacTnpIakEC AOKAOEIG OTOXEUOUV OTNV €EOIKEIWON TWV POITNTWV HE TNV HIKPOKAIJAKa,
TNV avayvwpion Tou DNA wg YEVETIKOU UAIKOU, oTnV anodei§n TG CUMNANPWHATIKOTNTAG
TWV BACEWV, TNG HETAYPAPNG KAl HETAPPACNG, OTOV NPOCdIOPICHO TOU HEyEBoUG Tou DNA
Kal Tou avaouvduaogpevou DNA, TG avaAuong Tou NAAopIdiou OToV £pyacTnpiako ndayko,
HE TN BonBeia pHoplak®V TEXVIKWV. DNA — To YEVETIKO UAIKO. MpoETOINACia SEKTIKWV
BakTnplakwVv KUTTApwV. MeTaoxnUaTionog BakTnpiwv ge avacuviuaopEvo nAacidio.
AAkaAIkn pEB0dOG anopdvwaong nAacpidiakou DNA. Méywn avacuvduaopevou nAacuidiakou
DNA pe evOOVOUKAEATEG NEPIOPIOUOU. AVAAUON NPOIOVTWV NEWYNG OE NNKTN ayapolng.
MeTapopd kaTd Southern voukAgivikwv o&Ewv g€ pepBpavn. YBpIdIoPog HePBpavng pe
ONMUACHEVO aVIXVEUTH. Avixveuon onuaTog.

duoioloyia Katanovioewv

50 E§ / YnoxpewTiko / E18ikoTNTAG / KW3.MNYX. 2750

A1daokeTal povo oto Tunua MFewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYACTNPIAKWV ACKNOEWY ava Bdouada.
A1daockovTteg Bewpiag: M'ewpylog KapapnoupvinTng, MNewpylog AIakdnouAog.
A13AcKOVTEG gpyaoTnpiou: Mewpyloc KapaunoupviwTng, Mempyiog AlakonouAog,
AnpooBevng NIKOAONMOUAOC.

ZUvTouNn NEPIYPAPn HAORHATOG

H duoioAoyia Katanovnoswyv Twv OUTwV nNepypd@el Toug aBloTikoUg Kal BIoTIKoUg
napdyovTeG KaTanovnong ol onoiol ennpedlouv dUOPEVWC TNV NiBiwon kal avanTugn Tov
(UTIK®WV opyaviopwv. MNa kabe napdyovra katandvnong neplypa@ovTdl ol ENINTWOEIG TOU
OTa QUTA KABWG KAl Ol JNXAaVvIoHoi HECW TWV OMnoiwv Ta GUTA eNITUYXAavouv va
avTigeTwNifouv TNV Katanovnon.

Mepiexopeva Bewpiag

EvoTrnTa Ia. ABioTikoi (MN avBpwnoyeveig napayovTeg katanovnong. 1. Eilcaywyn. 2.
YdaTikn katandévnon. 3. AAatdéTnTa. 4. Akpaieg Beppokpaacieg. 5. AkTivoBoAia. 6.
Avenapkela o§uyovou. 7. Mnxavikn katanovnon. 8. O&eIdwTikn katanovnon. Evornra IB.
ABioTikoi (avBpwnoyeveic) napdyovTeg katanovnong. 9. Bapea peralia. 10. Punavon Tng
aTtpoo@aipac. 11. O1 eENINTWOEIG TV avBpwnoyevmv dpacTnploTATWV 0€ NAAVNTIKO €Ninedo:
ol KAIHATIKEG aAAayeg. EvoTnTa II. BioTikoi napayovTeg katanovnong. 12. H duuva Twv
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(PUTWOV €vavTl BIOTIKWV NApAyovTwv Katanovnong. Evotnta III. AAAnAenidpaoceiq
napayovTwv Karanovnong. EvotnTa 1V. BioTeEXVOAOYIKEG NPOCEYYIOEIG.

EpyaoTnpiakég ACKNOEIG

MepIAapBavovTal EpyacTnpIakeG aoKNOEIG yia TNV NANPECTEPN KATAVONGON TWV KUNXAVIOHWV
QVTIMETONIONG TWV KATAMOVAGEWY anod Ta GUTA KABWG Kal TWV ENIMTWOEWV TWV
KATanovnoewyv OToUG QUTIKOUG opyaviopouc. 1. H enidpaon Tou NaCl otn BAdoTnon Twv
onepuaTwy. 2.a. MNapathpnon cuvenkwyv Katandvnong aAatoTnTag kal uno&iag oto nedio.
2B. AAaTOTNTa €3APOUG KAl NAXUHMOPPIOHOG TWV QUAAWYV. 3. ZXNUATIONOC agpeyXUHATOC
OTIC pilec Tou kKaAapnokioU kal dpacTnpldTNTA AAKOOAIKNG apudpoyovaonG O€ OUVONKEG
avendapkelag o§uyovou. 4. MoloTIK avixveuon Tng ekKAuong udpokuaviou ano To
TPAUMATIONEVO EVOOONEPHIO TWV NMIKPAUUYSAAWY. 5. MEAETN PWTOOUVBOETIK®WV KAl udaTIKWV
NapapéTpwyv Twv UAA®WY Tou ¢uToU Vicia faba und Tnv enidpaon EAAEIYNG vepou. 6.a.
Mapatripnon aAANAEMIdPACEWV KAl TWV CUVENEI®V KIAG NUPKAYIAG 0€ €va avTINpOOWNEUTIKO
Heooyelako olkooUoTnua. 6.B. AvaTouikd kal ®ualoAoyIKa XapaKTnpIoTIKA QUAAWV OKIAG
Kal QUAAN®WV QWTOC. 7. AevdpoxpovoAoyia kal devdpokAigaToAoyia.

EKNAIBEUTIKEG EKOPOHEG

MpayuaTtonolouvTal dUo ekdpopeg atnv MapvnBa kal otov MouoTo Apkadiag yia emTonIeg
napaTnpnoeIc/ UETPAOEIG KAl CUAAOYH DEIYNATWV.

Aevdpokopia (Fevikn)

50 E§ / YnoxpewTiko / KoppoU / Knd.Mnx. 95

MepiAapBavel 2 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY ACOKNOEWV ava eBdopada.
A1daokovTeg Oswpiag: Mapidvva XaTt{ndnunTpiou.

A13AoKOVTEG epyaoTnpiou: >Talpog BEupocg, NETpog Pouooog, XpuooUAa TlouTtloUkou,
Mapidavva Xat¢ndnunTpiou.

ZUvVTOMN NEPIYPAPR HAOAHATOG

Mepiexopeva Bewpiag

Elcaywyn. H napaywyr devOpOoKOUIKWV NPoiovVTWV 0€ NayKoouio kal €0vIko eningdo. To
Kapno@opo dEvOpo Kal Ta Opyavd Tou. TpONog Kapnopopiac Twv KapnoPopwv dEvVOpwV.
BeATiwon noikiAlwv kapno@opwv devdpwv. AnBapyog. Kapnodeon. AUENON Kapnwv. Opeywn
Kapno@opwv devdpwyv. H xpnaoigonoinon Tou vepou and Ta kapno@opa devdpa. KAadeupa.
MoAAanAaociaopog kapnoPopwyv devOpwY. YNOKEINEVA KApnoPpopwVv dEVOPWV.
MapaywylkoTNTa Kapnopopwv devopwv. OpuoveG kal pubpioTEG alEnong. Qpigaon Kapnwv.
EykaTtdoTaon onwpwva. MNaysronpooraacia.

ZwoTeyvia

50 EE / YnoXpewTikd / KoppoU / Kwd.Mnx. 125

MepiAapBavel 2 wpeg Bswpiag Kal 2 WPEG EPYACTNPIAKWY AOKNOEWV avd gBdoudda.
A1d3aockovTteg Bewpiag: Zwepoviog NManoutoodyAou, Mapia Xapiouiadou, Inone MniZeAng,
EA€vn MnAiou.

A13AoKOVTEG epyaoTnpiou: EAcubepia MavonouAou, STuliavog AsAnyewpyng, Mapia
Xapiopiadou, Iwone MmgeAng, MNavayiwta KoutagoUAn, AvTaviog Kopivakng, Avva
AyiouTtavTn.

ZUvTouNn NEPIYPAPn HAORHATOG

Mepiexopeva Oempiag

KoIvwVIKO - 0IKOVOMIKN onuaacia Tng {wikng napaywyns. Kataywyn kai kaTtoikidionoinan
TWV aypoTIK®V {wwv. AvanTugn, avanapaywyr Kal yaAakTonapaywyn Twv aypoTiK®V
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{wwv. ApXEG BeATiwong Twv aypoTikwv {wwv. ZTolxeia BooTpogiag, alyonpoBaTtoTpoiag,
XO01pOTPOPIag, NTAVOTPOPIAG, YOUVoPOpwV {wwV Kal UdATOKAAAIEPYEIWV.

Fevikn Fewpyia

50 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 450

MepiAapBavel 2 wpeg Bewpiag Kal 2 WPEG EpyacTnPIaK®V AoKNOEWV ava epdoudda.
A1daokovTeg Bswpiag: Avdpeag Kapapavoc.

A13AoKOVTEG epyaoTnpiou: >TuAiavog Tolwpog, EuoTaBia EuBupiadou, SwThpiog
BUuAAI®TNG, Onpecia NanaoTuAiavou, AikaTtepivn-ToAavTa ManaBeoxdpn, AnuATPIOG
MmIAdANg, Frapu@aAAid Oikovopou.

ZUvToMNn NEPIYPAPR HAORHATOG

Mepiexopeva Oempiag

Emdpaosic peTaBAnTwyV Tou evaépiou nepiBaiAovTog (nAlakn akTivoBoAia, Bepuokpaacia,
aTHooQalpikn uypacia, vepog, eEATUICOIKAVOTNTA KAl CUYKEVTPWON Tou J10&e1diou Tou
avepaka) ornv avanTu&n kai TIG anodOgeIg TWV PUTWV HEYAANG KAAAIEPYEIQG. AUVATOTNTEG
napePBacewy yia BEATIWON TNG QUTIKNG NAPAYWYNC.

Enidpaoeig peTaBAnTwv Tou edagikou nepiBailovTog (un, doun, nopwdeg Beppokpaaia,
udATONEPIEKTIKOTNTA, XNHIKA KAl BIOAOYIKA XApAKTNPICTIKA) TNV avanTugn kai Tig
anodoosIG TWV PUTWV HEYAANG KaAAIEpyEiac.

MapepBaoceig aTo €5apikod nepiBdAiov (Ainavon: avopyavn, opyavikn, XAwpn Ainavon.
KaTepyaoia €ddpoug: €idn kai aTtoxol, enidpacn oTa eda®ikd Kal GUTIKA XApAKTNPIOTIKA ,
HNXavnuarta, Xpovog NapeUBAcewy, HEIWHUEVN KAAAIEPYEIa - akaAAIEpyEIa EDAPOUG).
evailiayn kaAAiepyeiwv (oTdxol Kal BACIKEG apXEC, HOVOKAAAIEPYEIA, aypavanauaon,
AUEIYIONOPEG OE ENPIKEG KAl apOEUOHEVEG NEPIOXEG, EMNIOMOPEG KAl EVOIAUETEG KAANIEPYEIEG).

Fremypa@ikda NMAnpogopiaka ZucTRHATA

50 EE / EmiAoynG / KoppoU / Kwd.Mnx. 2075

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyacTnPIaK®V AOKNOEWY ava epdoudda.
A1daockovTteg Bewpiag: Baaihikr) KOAAIa.

A13aokovTEG epyaoTnpiou: BaaiAikh KoAAIa, Alovuoiog KaAuBac.

Z0vToun NEPIYypAPn HAORHATog

Mepiexopeva Oempiag

>0vToun IoTopikn Avaokonnon. Mewypagia. Fewypa@ikd Zuotnuata Avagopdcg. DuUaikn
rmivn Emgaveia kalr EAAelyoeideg. Xaptng kal Eninedo. H Angikovion kai n Napapopewon.
MpoBOoAIKA ZuoThHATA. XapakTNPIOTIKA XWPIKWV JEJOHEVWY. XApTeC Kal MZ. Aouég
anoBnKeuong YEWYPAPIKWV dedopévmv. Xwplikr AvaAuon dedopévwyv kal ouvBeon pe MZ.
Frewypa®ika AvTIKEipeva.

EpyaoTnpiakég ACKNOEIG
ArcView, ArcInfo, EQappoyeg M2 oTig MewenioTAPEG. ATOHIKEG EpYATIEC.

Aiayxeipion kal MpooTtacia MepiBaAAovTog
50 E§ / YnoxXpewTiko / KoppoU / Knd.Mnyx. 2845

MepiAapBavel 3 wpeg Bewpiag ava epdopada.
A1daockovTteg Bewpiag: Mepacipog Apdnng, KwvaTtavTivog Zaitavng, Avtwvia Kapavdeivou.
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Z0vTouNn NEPIypAPn HAORHaTog

Mepiexopeva Oempiag

Mevikeg €vvoleg Tou BloTikoU kal afioTikoU nepiBAAAoOvToC. ApxEG kal HEBodol diaxeipiong
Tou NepIBAAAOVTOG. AlaTapaypévo BIOTIKO-aBIoTIKO NEPIBAAAOV QUOIK®WYV, NUIPUCIKWY Kal
avlpwnoyevwv oIkoguaoTNHATWY, N.X. (a) AlaTapaxeg TNG PUOIKNG OIKOAOYIKNAG S1adoxng,
dnuioupyia vEwv evdiaiTnuaTwy, KTA. (B) AlaBpwoslg edapwV -aiTia Kal ouvéneleg, (y)
gpnuonoinan, K.T.A. Tunol punaveong agpa, edagoug, Xepoaiwv udaTtwyv kal Balacoag.
EninTwoeig oTo BIOTIKO Kal aBloTikO nepIBAilov, oTa opia TNG XWPAG-KPATOUG Kal o€ Jigbvr)
KAigaka. MabnuaTikd npdTuna Nepiypa®ng Kai ekTignong Tng punavong. Maykoouieg
nepiBaiAovTikéG aAayég. MeBodol napakoAolBnong-kataypapng (monitoring) Twv
dla@opwv KaTanovnoewv (stress), diaTapaxwv-aAlolwoewy o€ eninedo €idoug,
BlokoIVOTNTAG, OIKOGUOTANATOC. Epapuoyég BIodelkTwV-BIOPETPNTWV. Alaxeipion
(AvacuUoTtaon-AnokatdoTaon) diaTapayHEVWYV I KATECTPANHEVWV PUOIK®V Kal NUIPUOIKOV
NEPIOXWV KAl 0IKOOUGTNHATWV. MeAETEG MepiBalAovTikwv EnNTwoewy - MeBodoAoyieg
Alepeuvnong. EBviko kar AieBveg Nopikd MAaioio diaxeipiong kal npooTaciag Twv
“XapaKTNPIOHUEVWV” KAl MPOCTATEUOHEVWY QUOIK®V KAl NHIPUOIK®V MEPIOXWV. ApXEG
Agipopikng AvanTugng. Naykoogpionoinon Kal agipopikn avanTugn.

‘EAgyxog¢ MoioTnTag Fempyikwv Mpoiovrwv

50 EE / EmiAoynG / KoppoU / Kwd.Mnx. 3005

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyacTnPIAK®WV AOKNOEWY ava epdoudda.
A13aockovTteg Oewpiag: EAsubepiog Apoaivoe.

A13aokovTEeG epyaoTnpiou: EAsubépioc Apoaoivog, Mapia MaAirakn, Mapia Kanavran.

Z0vTouNn NEPIYPAPn HAORHATOG

Mepiexopeva Oempiag

‘Evvold TnG noloTNTag Kal apXEG ToU MOIOTIKOU EAEYXOU OTA TPOPIKA. ZUCTHKATA
dlaopdaAiong noldTnNTag kal apxeg diaxeipiong noidTnTag otn Blopnxavia Tpo®ipwv. Avaiuon
TWV OUVTEAECTWV NOIOTNTAG KAl EPYACTNPIAKH, HAKPOOKOMIKN KAl 0pyavoAnnTIKn
a&lohdynon ToUuTwV.

AyyAika VvV
50 E§ / YnoxpewTiko / KoppoU / Knd.Mnx. 48

MepiAapBavel 2 wpeg Bewpiag ava epdopada.
A1daokovTeg Oswpiag: EAevn Kakpidd, 'EAAN Mapuapad, Avu-Maipn Apoaykouvn.

6° EEaunvo

BioouoTnHaTtikn Ex0pwv Tov KaAAiepysimv

60 E§ / EniAoyng / E18ikoTnTag / Kwd.Mnx. 1465

A1daokeTral povo oto Tunua MFewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYAOTNPIAKWV ACKNOEWV ava Bdouada.
A13aokovTeG Oswpiag: ABavaaoiog ApoodnouAoc.

A13AOKOVTEG epyaocTnpiou: ABavaciog ApocOnouAoc.
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Mepiexopeva Oempiag

Fevika nepi oUOTNUATIKAG, TAEOoVoMiag Kal BIooUCGTNHATIKNG. IoTOpPIKN €NICKOMION
OouUOTNUATIKNAG Kal Ta§ovopiag. BioouoTnuaTikn (OKonipoTNTA KAl Xpron TnG oTn yewpyia).
To €idoc w¢ BloouoTnuaTikh Hovada. Katnyopieg diayvwaoTIKOV XapakTnpwyv WYe Bdon Tn
Hop@oAoyia, @ualoloyia, Bloxnueia, popiakn BloAoyia, oikoAoyia, nBoAoyia-avanapaywyikn
anopoévwon-oTelpoTNTa-eIdoyevean Kal Bloyewypapia. Evooeidikn kai S1agidikn
NapaAAakTIKOTNTA, NOAUHOPQPIOHOG KAl YEWYPAPIKT NAPAAAAKTIKOTNTA. ZTOIXEId
YEWYPAPIKAG €I00YEVEONG KAl UNXAVIOHN®V avanapaywylikng anogovwong. ZUyxXpovogs
0pICHOG JIapOpwV taxa. BIoAoyIKOG 0pIoHOG €id0UG Kal KATNyopieg e1dWV KATw and To
eninedo Tou €idouc.

Fevetikn Twv MAnGuou®V

60 E§ / YnoxpewTiko / E1dikoTnTag / Kwd.Mnx. 155

A1daokeTal povo oto Tunua MFewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpeg Bswpiag Kal 2 WPEC EPYATTNPIAKWY AOKNOEWV avd gBdoudda.
A1daokovTeG BOswpiag: MixanA Aoukdag, Nikohaog Koopidng.

A13aokovTeG epyaoTnpiou: NikdAaog Koopidng.

ZUvVTOMN NEPIYPAPR HAOAHATOG

AUEnon Twv NANBUCHWV, TuXdieg dIAOTAUPWOEIG, OUOKEISia, OJOPAIVOTUNIKEG KAl
ETEPOPAIVOTUNIKEG O1A0TAUPWOEIG, TUXAIQ YEVETIKA NAPEKKAIGN, QUOIKN €NIAoYH,
HeTaAAayr, MHETAVAOTEUON, YEVETIKO QOPTIO KAl YEVETIKOG MOAULOPQICHOG.

Mepiexopeva Oempiag

1. AUENoN Twv NANBUOU®YV (AIGKEKPIPEVEG, UN AAANAOKAAUNTOWNEVEG YEVEEG. ZUVEXEIG
TUXQi€G YEVVNOEIG Kal BdvaTol. PUBJIoN Tou peyéBoug Tou NnAnBuauoU. MpoBAnuara). 2.
Tuxaieg diaoTaupwaoelg (AUTOOWHATIKO Yovidio Je dUOo aAAnuouop@ouG. MoAAanAoi
aAAnAopop@ol. dulocUvdeTa yovidia. Auo ) neploodTepa yovidia. MAnBuopoi
autoTeTpanioeldwv. MAnBuopoi nou noAAanAacialovTal Kai ayevwg Kal EYYEVWG.
MpoBANuara). 3. Opopei&ia (SUVTEAEOTHC OPOMOIEIAG. ZUVTEAEDTNG YEVETIKNG OUYYEVEIQC.
ANAQ OHOMEIKTIKA ouaTAPaTa dilaoTaupwaoswv. MAnBuopoi nou autoyovigonoloUvTal KaTd
€va nocooTo. 'Eva NnocooTo TwV aTOHWV NPOEPXETAl anod d1acTAUPWOEIC HETAEU adeA@WV.
PuBpog peimong TnG eTepoluywTiag kai diaTtrpnon Tou BabuoU opopeIgiac oTo EAAXIOTO
duvaTo eninedo. daivoTunikég endpAcelg Twv dlaoTAUPWOEWY HETAEU ouyyevwy. Enidpaon
NG opopel&iag oTn PéEon TIUNA Tou NANBUOKOU Kal aTn (aivoTunikr diakupavon. Opopei&ia
He dUo yovidia. Opopei&ia o NANBUCOHOUC HE MIKpO WEyeBog. MpoBARuara). 4.
OPOMAIVOTUNIKEG KAl ETEPOPAIVOTUNIKEG dlaoTaupwoelg (OPoIo@alvoTUNIKEG dIa0TAUPWOEIG
Xwpig eniAoyn. OPoIoPaAIvoTUNIKEG d1a0TAUPWOEIG KE ENAOYR. ETEPOMAIVOTUNIKEG
dlacTaupwosls. MpoBARuaTa). 5. Tuxaia yeveTikr napékkAion (Ynodiaipeon Tou nAnBucouou
kal Tunol Tou Wahlund. AlakUpavon Twv OUXVOTATWY TwV yovidiwv oToug unonAnbuopoug.
JUVENEIEG TNG Heiwang Tou peyeBoug Tou nAnBuapoU. MpoBAfRuara). 6. duaoikn eniAoyn
(MeTaBoAn Twv ouxVoTATWV TwV aAANAoNOpPwV. Zuvinapén kai Twv dUo aAAnAoudppwv
oTtnVv 10opponia. Alagopeg NePINTWOEIG ENIAOYNG. Mepi ouvTeEAEcTWV Npooappoyng. Emoyn
oTnVv NePiNTwaon puAocUvdeToU yovidiou. EnioTaon kal avigopponia ocUvdeong. H évraon
eNIAOYNG €EapTATAl Ano TIG GUXVOTNTEG TWV AAANAOUOPPWV. EniAoyn kal o Adyog Twv 500
@UAwV. EniAoyn pe geTaBAnTh katelBuvaon. Ynodeiyuara enAoync o€ NOAAANAEG
OIKOAOYIKEG PWAEEG. EnIAoyn kal ouxvoTnTeg Icopponiag H-W. EniAoyn kai opopei§ia. To
KOOTOG TNG QUOIKNG ENIAOYNG. MpoBAnRuarta). 7. MetaAAayn (MeTaBoAn Twv CUXVOTATWV
TWV aAAnAopOpPwV. H TUXN HIaG HETAAAAYNG o€ geydAo NANBUOO. STATIKN Kal QUVAMIKN
TWV OUDETEPWV HETAAAAYWV O NANBUCUOUC oploPévou PeyEBouc. Ioopponia eniAoyng —
peTaAAayng. AvBekTIKOTNTA oTa puToPdappaka. MpoBAfuaTa). 8. Metavaoreuon (To
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HovTéAO «'Hnelpog-Nnai». Igopponia HETAVACTEUONG KAl TUXAIAG YEVETIKNG NAPEKKAIONG.
Ioopponia enmiAoync — peTavaoTeuong. MpoBAfpaTa). 9. MEveTIKO QOpPTIO KAl YEVETIKOG
NMOAUHOPQIOUOG (IeveTikd popTio AOyw PeTAAAAYNG. MFEVETIKO QopTio AOYw aoupBaTOTNTAC.
FeveTIKO QopTio Aoyw MevdeAiavou SiaxwpiopoU Twv yovidiwv. FEVETIKNA NOIKIAOTNTA Kal
€EENIEN. MpoBAnpara).

EpyaoTnpiakég ACKNOEIG

Kabe kepaAalio ouvodelETal ano avTioToIXEG PPOVTIOTNPIAKEG ACKNOEIG, Ol OMOieg
010aoKovTal OTOUG (POITNTEG KATAVEUNUEVOUG O€ TUNKATA, YId TNV EUNEdwan TnG Bewpiag.

Fremnovikn Ev{upoAoyia

60 EE / EmiIAoyng / KoppoU / Kwd.Mnyx. 2700

A1daokeral eniong ota TuAuarta Enotnung ®uTikng Mapaywyng, ENoTAUNG Zwikng
Mapaywyng kal YdaTtokaAAiepyiwv, EnioTnung kai TexvoAoyiag Tpo@ipwyv.
MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYAcTNPIAKWV ACKNCEWV ava Bdouada.
A1dackovTteg Bewpiag: Iwavvng KAwvng.

A1dackovTteg epyaaTnpiou: lwdvvng KAwvng, NikoAaog Adunpou.

Mepiexopeva Bsmpiag

IoTopikn avadpopr. OvouaToAoyia kail katatagn ev{Upwy. Mpoadiopiopdg eVIUMIKNG
dpaaoTikOTNTAG. Aoun TwV evlUPwV (enineda opyavwong, HEToUoiwan, availuaon evqUUIKNG
doung). AsiToupyia Twv evlUPwV (EvEPYOG Nepioxn, oupunapdyovTeg, Beon & apiBuog
EVEPYWV Nepioxwv, eEeidikeuon eviUpwy, Bewpieg AeiToupyiag eviUPwy, XNHIKO unoBadpo
AgiToupyiag evlUpwv). KivnTiki evlUPwV: TaxUuTnTa evCUUIKNG avTIOpATEWS Kal NapayovTeG
nou Tnv ennpealouv (CUYKEVTPWAON UNOOTPWHATOC, CUYKEVTPpWAON evlUWou, Bephokpaaia,
pH, xpbdvog), anueio Icopponiag, avTioTPeNTH avaoToAn (napepnddion) eVQUUIKNG
avTidpaoewc, YN avTioTPENTH avaoToAn evUMIKAG avTidpacsws (adpavonoinTég eviUPwY),
NMOAU-UMNOCTPWHATIKEG avTIOpdoelg. PUBuIoN dpaoTikOTNTag TwV evlUPwV (ouvépyeEla,
aAAOCTEPIOHUOG, OUOIONOAIKN TPOMoMnoinaon, NEPIOPIOKEVN NPpwTEOAUGN). Mnxavigpoi
€VCUMIKNG KaTaAUoEwG Kal dopika napadeiypaTta yia o&eidopedouKTATEG, TpavopePAOeg,
UdpOoAAoEeG, AUAOEG, I00UEPAOEC Kal Alydoeg (OUVvOETAOEG), HE Eupaann o€ Eviupha HE
YEWNOVIKR, BIOUNXAVIKN, AvAAUTIKr, GApUAKEUTIKN Kal BEpaneuTikn onuacia. Mnxaviouoi
Kal Tponol aAANAENISPACEWG EEVORIOTIKWV EVOOEWV Kal evIUPWY. EvTopokTOVa
(opyavoxAwpikda, nupebpoikd, opyavoPpwaoPopika kai kapBauidika) kal eviupa-oToxol:
aKETUAOXOAIVEOTEPAOT, ATPACEG. ZIZavIOKTOVA Kal EV{UHA-0TOXO0! O AEITOUPYIEG
HeTaBoAIkEG (n.x. ouvBdaon akeToUdpoEuo&éwyv, ouvbaaon 5-evoAonupooTapuAo-3-
PWOPOPOOIKIHIKOU 0E€0G, ouvBeTdon yAouTapivng, kapBoguAdaon akeTulo-CoA) Kal o€
AEITOUPYIEC PWTOXNHIKES (M.X. 0EEIDACN NPWTONOPPUPIVOYOVOU, anoKOPESHACN PUTOEVIOU,
d1oEuyovaon 4-udpoEualvulonupooTaPuAIKoU 0E£0G). MuKNTOKTOVA Kal €vIUupa-oToOxol:
n.X. pEOOUKTACN NAEKTPIKOU-OURBIKIVOVNG, pedOUKTACN TpiudpoguvapBaAéviou, apudpaTtaon
OKITaAOVNG. 'Eviupa apuvag EvavTi EeVOBIOTIKMV EVWOEWY: 0EEIDOPEDOUKTATEG (KUTOXPWHA
P450, dioEuyovaoeg, K.4.), TpPavopepaoes (n.x. YAoutadelovo-eEapTwpeva eviupa
ouleUEewc, Tpavopepdaon yAoutaBeiovng, aAAa eviupa ouleUEewc), udpoAdoeg (.xX.
€0TEPAOECG, AMIOAOEG, PWOPATATEG, eN0EeId0UdPoAATss), Audoeg (n.X. apudpoxAwpivaaon
€EaXAWPOKUKAOEEAVIOU).

EpyaoTnpiakég ACKNOEIG

EvCupikoi npoadiopiopoi (JOKIPEG), UNOAOYIONOG eVIUNIK®OV HOoVAdwWV Kal oXedIAoHOC
OXETIKWOV YPAPNUATWV, POAOG QUOIK®V Kal XNHUIKWOV NapayovTwyv otnv evIUMIKN
dpacTIKOTNTA, aypoxnHIKa — éviupa.
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Optyn duUTOV

60 E§ / EmiIAoyng / KoppoU / Kwd.Mnyx. 930

A1daokeTral ota Tunuata Eniothpng ®uTikng Napaywyng, EnioThpng Zwikng Napaywyng
kal YdaTokaAAlgpyiwv, EmoTiung kar TexvoAoyiag Tpopipwy.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYACTNPIAKWV ACKNOEWY ava Bdouada.
A1d3aockovTeg Bewpiag: AnunTpiog Mnoupavne.

A13aockovTEG epyaaTnpiou: AnpunTpiog Mnoupdvng, STuAiavn XwplavonouAou,
AnpooBevng NIKOAONMOUAOC.

ZUvToMNn NEPIYPAPR HAORHATOG

Mop@éc npooAnyngc, diakivnon, HETABOAIOHOC Kal pUOIOAOYIKOi pOAOI TWV Avopyavwy
BPENTIKWV OTOIXEIWV TWV AVOTEPWV PUTWOV.

MNepiexopeva Oewpiag

1. Eioaywyn. 2. KaAio. 3. AlwTo. 4. O&uydvo. 5. dwopdpoc. 6. Mayvnaolo. 7. Ocio. 8.
Zidnpoc. 9. AoBéoTio. 10. MeTaAAIka 16vTa & ocuvapuooTeG. 11. Weuddpyupog. 12. XaAkoc.
13. MoAuBdaivio. 14. Bopio. 15. XAwplo. 16. Mayydvio. 17. To§ika peTaiia. 18. O poiog
Tng diakivnong Twv npwToviwv otn Bpéwn. 19. H guaioloyia Tng pifoopaipag.
EpyaoTnpiakEGAOKNOEIG

1. Mepinynon oTov kMo Tou MewnovikoU MavenioTnuiou ABnvwyv. Eicaywyr oTn
d1ayvwaoTIKR TNG BPENTIKNG KATACOTAONG TWV PUTWV TOU KAMoU. 2. AIayVwOTIKN
peBodoAoyia. 3. Yyponoinon Tou @uTikoU 10TOU yia avaAuon. SUuCTnUaTa uyponoinong. 4.
MpoadIopIoPOG TNG NEPIEKTIKOTNTAG TOU PUTIKOU 10TOU 08 pwao@Opo. 5. Mpoadiopiopog Tng
NEPIEKTIKOTNTAG TOU PUTIKOU 10TOU 0 alwTo. EkXUAION Kal NpoadIopIoHOG VITPIK®V
NMOTEVOIONETPIKA. AvanTugn evaAAakTIkng diayvwoTikng pebodoloyiag pe Baon Tig
€KXUAICOPEVEG NOOOTNTEG. 6. H aTOMIKN anoppo®naon Kai 0 NpoodiopiouoG KaAiou,
aoBecTiou, payvnoiou, weudapyupou, XaAkoU, pyayyaviou, c1drpou, Bapewv HETAANWV Ot
(QUTIKO 10TO. 7. ZupnTwpaToAoyia. AlayvwaTiKr TNG BPeNTIKNAG KATACTAONG TOU QUTOU HE
Baon Ta cupnNTOPATA: GUAAOJIAYVWOTIKN, TpoPonevia anAf & oUvOeTn, XAWPWUEIG,
VEKPWOEIG, OPADEG TPOPONEVIWV. APXEG KATAOKEUNG d1ayVWOTIKOU NpoypdupaTog &
d1ayvwon Je BAon Ta anoTEAECUATA TWV NPONYOUHEVWY EPYACTNPIAKWV AOKAOEWV. 8.
Mepifynon otov knno Tou MewnovikoU MavenioTnuiou ABnvav. E@appoyn diayvwoTiKAG TNG
BPENTIKNG KATAOTACGNG TOU UTOU We BAon Ta cuunTwpaTa. 9. Texvnth pifdogaipa Kai
AEITOUPYIKEG NAPAPETPOI, BPENTIKO UNOCTPWHA, Udponovia, AEITOUPYIKEG IDIOTNTEG
BpenTikoU dIaAUMATOG. ZTHOIPO anAng udPOMOVIKAG EYKATAOTACNG Kal
avayvwpion/PeTpnon/puduion Twv ASITOUPYIK®OV NapapeTpwy. 10. EVTonIopoc evepy®v
Hoppwv o&uyovou in situ. 11. AvaAuon Tng al&nong Tou @uUTOU. a) AUEnon Xwpig
NnePIOPIOTIKOUG NAapayovTeg. Pubpog augnong. Mpdypapua katavoung Blopalag. B) AUEnon
o€ PTWXO OpenTIKO NepIBAAAOV. Auvapikr Tou NpoypAaupaTog KkaTavoung Tng Biopalag.

Marketing AypoTik®v MpoidovTwv kai Tpopijwyv I

60 E§ / EmiAoyng / KoppoU / Knd.Mnx. 1265

MepiAapBavel 3 wpec Bewpiag kal 2 WPEG PPOVTIOTNPIAKWV ACKNOEWY avd ggdopada.
A1d3aockovTteg Oewpiag: HAiag BAaxoc.

A13aockovTteg epyaaTnpiou: HAiag BAaxoc.

ZUvVTOMN NEPIYPAPR HAOANHATOG

Mepiexopeva Bempiag

Baoikeég €vvoleg Kal 101AITEPOTNTEG TNG EMNOpiag (MAPKETIVYK) aypOTIKWV NPoidvTwy.
A&ITOoUpYieG- unnpecieg egnopiag (Tunonoinon, CUoKeuaaoid, JETAPOPES, NANpPopoPNON,
gpeuva ayopag, diapnuion, kAn). ®opeig epnopiag kai diktua diavopng. Eidn, dopEg,
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avTaywviopog Kal opyavwaon TwV ayopwyV YEWPYIKWV NPoiovVTwV. SUPnepipopd
katavaAwTn. Elcaywyn oTo J1EBVEC HAPKETIVYK AypPOTIKWV NMPOoioVTwV Kal Tpoigwy. Miyua
METABANTWV anoQAocswy Kal oTPaTNyYIKN HAPKETIVYK. MApKeTIVYK MavaT{uevT oTa nAaioia
TWV YEWPYIKWOV EMIXEIPNOEWV Kal Blognxaviwv. KOoTog, anodoTikdTnTa kal agioAdynaon
ouUOTNUATWY gPnopiag. Mapadelypa KkaTapTiong evog oxediou PApKeTIVYK (case study).

MeAioookopia-ZnpoTpo®ia

60 EE / EmiIAoyng / KoppoU / Kwd.Mnyx. 1500

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY ACOKNOEWV ava eBdopada.
A1daokovTeg Oswpiag: Maoxaing Xapilavng.

A13aokovTeG epyaoTnpiou: MNaoxaing Xapiavng, AnunTpiog Aalapdkng.

ZUvTOoMN NEPIYPAPR HABAHATOG

Mepiexopeva Oempiag

OIKOVOUIKN Kal KOIVWVIKH onpaacia tng Znpotpogiag. BioAoyia Tou peTa§ookwAnka kai Ta
oTad1a EKTPO®NG Tou. ANONVIEN Kal avannivion KOUKOUAIWV Kal n KaTepyaoia Tng HETAgIvng
ivac. Eloaywyn oToug exBpouc Kal agBEveIeC ToU HETAEooKwANKA. KaAAIEpyela TNG HOUpPIAG.
JUoTNUATIKA KAaTata&n Kai ol QUAEG Twv PeAlIcowV. H avanTuén kail n Kolvwvia Twv
peAloowv (BaciAiooa, epyaTpia, knenvag). AvaTtopia, gualioAoyia, diaTpo®n,
dpacTNPIOTNTEG KAl CUMMEPIPOPA TWV HEAIOOWV. H pwAIA, ounvoupyia, YEVETIKH Kal
BeATiwon TwV HEAICOWV.

H enikoviaon Twv KaAAIEpyEIOV PE PEAIOOEG, HEAIOOOKOMIKA PUTA, HEAIGGOKOMIKOG
€EOMAIOWOG Kal XEIpIoWoi, napaywyn BaciAlcomy Kal NpoidvTa TnG KUWEANG. Eloaywyr| aTIg
aogBeveieg, £xBpoUc kal dNANTNPIACEIC TWV HEAIOTWV.

Frempyikn MerewpoAoyia

60 E§ / EmiAoyng / KoppoU / Kod.Mnx. 1250

MepiAapBavel 2 wpec Bewpiag KAl 2 WPEG EpYAcTNPIAKWV ACKNOEWV ava Bdouada.
A1d3aockovTteg Bewpiag: Aikatepivn Xpovonouhou, ABavdaoiog KapouTong, Iwavvng Toipog.
A13aockovTeG epyaaTnpiou: Aikatepivn XpovonoUuhou, ApioTeidng MaTooukng, ABavaaciog
KapouTong, Iwavvng Taipog.

ZUvTouNn NEPIYpAPn HAORHATog

Mepiexopeva Oempiag

>TOX0G TOU JaBnuaTog gival n €€0IKeiwon O avTIKEIPEVA NoU aQopouV TIG AAANAENIdPACTEIG
ToUu KalpoU Kal Tou KAINaTog oTn yewpyia kal To {wikd Kepaiaio. Tn BswpnTikn didaokaAia
avaAuovTal Je oaprVeld Ta AVTIKEIHEVA Kal 0 OKOMNOG TNG Mewpyikng MeTewpoAoyiag kal
JideTal £UPacn OTIG HIKPOMETEWPOAOYIKEG KAl HIKPOKAILATIKEG OUVONKEG Nou
dlapopPwvovTal o€ BECEIG-NEPIOXEG UE SIAPOPETIKN €3aPOKAAUYN, OTIG CUVONKEG
E0WTEPIKWV XWPwWV (oTaBAol, anobnkeg) ota avTti€oa kaipikd gaivopeva (Nayerog, xaAad,
PINEC AVEHPOU K.d) O€ DACIKEC KAl YEWPYIKEG NEPIOXEG, TIG ENINTWOEIG TOUG 0Tn Mewpyia Kal
TOUG TPOMOUG avTIHETWMIONG Toug. Eniong dideTal Eugaacn o€ Topeig TNG AypokAipaToAoyiag
ONWG N HEAETN HIKPOKAILATIKWV OUVONKWV 0€ YEWPYIKEG, DACIKEG KAl AOTIKEG MNEPIOXEG, OTIG
KAIMATIKEG TAEIVOUNOEIC, OTIG KAIMATIKEG {WVEG WG KAl 0TN METABANTOTATA TOU KAIWATOG, TIC
KAIMATIKEG aAAaYEG Kal TIG EMNTWOEIG TOUG oTn Mewpyia.
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EpyaoTnpiakég ACKNOEIG

E€oikeiwan HE TOUG aypoNETEWPOAOYIKOUC KAl aypoKAINATIKOUG oTaduouc, Ta
HETEWPOAOYIKA Opyava, TIC NAPATNPNOEIG KAl TNV ENEEEPYATia HETEWPOAOYIKWV KAl
KAIHATIK@OV OEDOUEVWV.

Aaxavokopia

60 EE / YnoxpewTiko / KoppoU / Kwd.Mnx. 775

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpyAcTNPIAKWV ACOKNCEWV ava Bdouada.
A1d3aockovTteg Bewpiag: KwvoTavtivog Akoupiavakng, AnunTpiog Zappag.

A13aokovTEG epyaoTnpiou: KwvoTavTivog AKoupiavakng, Avdpéag Ponokng, AnuniTpiog
>4aBppac.

ZUvTOoMN NEPIYPAPR HAONHATOG

Mepiexopeva Oempiag

Elcaywyn. H u@ioTapevn katdoraon Twv Aaxavikwv o€ digbveg eninedo, oTig Xwpeg Tng E.E.
kal oTnv EAAGda. npacia Twv Aaxavikwv ya Tn diaTpo®r Tou avBpwnou. Mopgpeg
KaravaiAwong Aaxavikwv. MEBodol Tagivounong Aaxavikwv. Tunol AaxavokKoHIK@V
eKMETAAMAEUOEWY. Ta Aaxavika kal To uaoikd Toug nepiBailov. H enidpaon Tng
Beppokpaciag aépog kai e3APoUG, TNG Uypaciag, TV BPOXONTWOEWY, TNG NAIOPAVEIAG, TOU
AaVEPOU, TOU UWOWETPOU, TNG KAIONG Tou €dA®oug K..AM. EniAoyn nepioxwv KaAAlEpyeiac.
Zxedlaopdg kal opyavwon enixeipnocwyv. Edagog. Tunol edagwyv, 1310TNTEG, doun, Badog,
pH oTpayyion, NPoTIUACEIG AaXAVIKWV G€ 0pIOHEVOUG TUNOUG €5apoug. Ainavon. AlaTpo®n
Aaxavikwyv, BpenTika atoixeia, avaAuon €dagoucg, UAAODIaYVWOTIKH, NPoypauua Ainavong,
TUMNOI Kal NOgOTNTEG XNHIK®WV AINACPATwy, Xpovog Kal héBodol epappoyng. Opyavikn ouaia,
konpid, xAwpn Ainavon. NMoAAanAaciaopog Aaxavikwv. Eyyevig noAAanAaciaopog, onopog,
BAdoTnon onopou, ABapyoc. Znopeia Kal TEXVIKA avanTuéng veapwv puTwy,
uUnooTpwWHATA, OUVONKEG 0Ta onopeia. EykardoTaon utwyv. Ancubeiag onopd, Babog
onopdg, YETaPUTEUON, HEBODOI PUTEUONG, APAiWKA PUTWV, NEPINOINTEIG HETA TN
HETA@UTEUON. MEAETN NANBUCHOU Kal NPOYPANHATIONOG KAANIEPYEIWV. ZXETEIG NANBUCHWV
kal UPoug Napaywync, HEyEBOUG pUT®YV, XPOVoU wpigavong. Apsipionopd, diadoxn
KaAAIEPYEIWY, ENAvVAANNTIKR onopd f QUTEUCN, CUYKAAAIEpYEIa. Apdeuon AaXavIK®V.
YrnoAoyIoPOC avaykwv o€ vepd, HEBodol apdeuong, nNoloTnTa vepoU. SuyKouidn, Huepounvia
OUYKOMIDNG, HETAXEIPIOEIG NPIV KAl HETA TN GUYKOMIDN, CUYKOMION HE TO XEPI, HNXAVIKH
ouykopidn, dialoyn, Tunonoinon, cuokeuacia. AnoBnkeuon kal Egnopia Aaxavikov. Avaykn
anoBnkeuong, HETAxEIPioEIG NPIV KAl HETA TNV AanoBnKeuon, ouvBnkKeg anobrkeuong,
anoBnkKeuan oTo XWPA®I, KOIVEG anoBnkeg, anoBrkeg Wuyeia. Epynopia kai 01kovouIkn
onuacia Twv Aaxavikwv. Mnyxavonoinon KaAAIEpyelag Aaxavikwv. Mnxaviuata kaAAiEpyeiag
€dA®oug, onopeiwv, HETAPUTEUTIKEG HNXAVEG, WeKAOTAPESG, TUAAEKTIKEG UNXAVEG, HNXAVEG
dlaloyng kai ouokeuaaiag. Eiocaywyn otn BioAoyikh Mewpyia. KaAAIEpyeia KNNEUTIKWV EKTOG
€0a@ouG (UDPOMOVIKEC KAAAIEPYEIEC). METAOUAAEKTIKOI XEIPIOUOI KNAEUTIK®V
EpyaoTnpiakéG ACKNOEIG

1. Avayvwpion Aaxavikwv

2. Znopda Aaxavikwv

3. YnooTpwuara onopdg

4. ZuvBnKeg Kal NEPINOINTEIC OTa onopeia

5. MeTa@uTeuon
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FrempyikEG Biopnxavieg

60 EE / YnoxpewTiko / KoppoU / Kwd.Mnyx. 510

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyacTNPIAK®WY AOKNOEWY ava epdoudda.
A13aockovTteg Bewpiag: ZTaupiavog MNavviwTng, MixanA Kopaitng, NkdAgpw ModaToou.
A13aokovTeG epyaoTnpiou: MixanA Kopaitng, ©€6dwpog Naocyog, AikaTtepivn FewpyaAd,
Euayyehia Zwidou, BagiAiki EuayyeAiou, Euyevia MavwAonoUAou, AfunTtpa KuTtivou,
MkOA@w ModTtoou, AvaoTtaaiog AKTUNNG, Aikatepivn MoaxonouAou, Appoditn Iwavvidou,
Mapia Fepoyiavvakn, Xpuoauyn FapdéAn, Oso@UAakTo¢ Maooupac.

Z0vTouNn NEPIYPAPn HAORHATOG

Mepiexopeva Oempiag

OIKOVOUIKN onuacia Twv YEWPYIKWV Blounxavimv. EEEAIEEIC kal npoonTIKEC. Aoun Kal
olvBeaN NpoioVTWV YEWPYIK®WV Blopnxaviov (Bacikr dour, KUpla QuaIKa Kai XnHiKa
XOPAKTNPIOTIKA NMPoiOVTWV YEWPYIKWV Blounxaviov). H hHikpoBioAoyia OTIC YEWPYIKEG
Blounxavieg (onuacia Twv HIKPOOPYAVIOU®V KAl €idn HIKPOOPYAVICH®V NOU EVOIAPEPOUV TIG
YEWPYIKEG Blopnxavieg. IS16TNTEG TOUG). SUVTAPNON YEWPYIKWOV NPoiovTwy (HEBodoI
BePUIKNG, XNHIKNAG KAl PUOIKAG GUVTHPNONG YEWPYIKMOV NPoiovTwv). Enegepyaaia yewpyikwv
npoiovTWV (UNXAVIKEG Kal BepUIKEG MEBODOI EnNeEepyaaiag). SToixeia oxedIAoPoU YEWPYIKWOV
Bropnxaviwv (YeVIKA XapakTnpIoTIKA oXedIAoHoU YEWPYIKWV BIOUNXAVIOV.
TEXVIKOOIKOVOUIKEG HEAETEG). MOIOTIKOG EAeYXOG (a&ia noloTikoU eAEyxou. EmAoyn
XOPAKTNPIOTIKWOV EQAPHOYWV O NPOIdVTA TWV YEWPYIKWV Blopunxaviov). TexvoAoyia
YEWPYIKWV NPOioVTWV (TEXVOAOYia TPOiwV: KpEATog, IXOUpwV, YAAAKTOG,
ONWPOKNMEUTIKWY, AINWV Kal eAdiwv, dNUNTPIAK®V, KAM. TeEXVoAoyia npoiovTwv aAAwv
YEWPYIK®OV BIONNXAVIWMV: EKKOKKIOTHPIA BAPBakog, ensEepyaaoia kanvou kal EUAou. Availuon
XOPAKTNPIOTIKOV HEBODWV Kal YPAUH®V Napaywyng).

E1dikn) Asvopokopia

60 E§ / YnoxpewTiko / KoppoU / Kwd.Mnyx. 2490

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYACTNPIAKWV ACOKNOEWV ava Bdouada.
A13aokovTeg Bswpiag: Mapidvva Xar{ndnunTpiou.

A13AokKovVTEG epyaoTnpiou: EAévn ToavTiAn, MéTpog Polocog, XpuooUAa TZouTloUKou,
Mapiavva XaTtindnunTpiou.

Z0vToun NEPIypAapn Hadnuarog

Mepiexopeva Oempiag

MnAogidn (UNAIG, axAadid, Kudwvid, JOUCHOUAIG Ianwvikr, HOUCOHOUAIG Meppavikn).
Mupnvokapna (podakivia, unAopodakivid, Bepikokid, dapaocknvid, Kepaoid, Buaaivia).
AkpOdpua (apuydaAid, PIoTIKIG, POUVTOUKIA, Kapudid, kaoTavid, nekav). Aidpopa (oukid,
EulokepaTid, AWTOG, TUTYPIa, podid, akTIvidio).

Ma kabe €idog kapnopopou devdpou eEeTalovTal: kaTaywyn kar eEanAwan. OIKOVOUIKN
onpacia Tng kaAAiEpyeiag. Botavikn Ta&ivounan kal opyavoypagia. Enikoviaon kai
Fovipgonoinon. KAipga, avayAugo €ddgouc, €dagog, vepo. MoAAanAaaciaouodcg (ayevig,
EYYEVNG). Ynokeipeva. MoikiAieg. KaAAiepynTikn Texvikn. Qpipgaon, cuykopidn Kai
oUOKeUaaia.

E1di1kn N'ewpyia

60 EE / YnoxpewTiko / KoppoU / Kwd.Mnyx. 480
MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY ACOKNOEWV ava eBdopada.
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A13aockovTteg Oewpiag: FapupaAiia Oikovopou.

A13AoKOVTEG epyaoTnpiou: STuAiavog Toliwpog, EuoTaBia EuBupiadou, SwThpiog
BuAAwTNG, ©npeoia ManaocTuAiavou, Aikatepivn-ToAavra Manabeoxapn, AnUATPIOG
MmIAdANG, Fapu@aAiia Oikovouou.

ZUvVTOMN NEPIYPAPR HAOANHATOG

Mepiexopeva Bewpiag

XeldwVIATIka a1ITnpa (ZiTapi, kpiBapi, Bpwpn, oikaAn, TPITIKAAE), LaxapoTeuTAa. MNa To kabe
@UTO eEeTalovTal 101KOTEPA Ta NAPAKATwW: BoTavikn Tagivounon. MpogéAeuan kail EEAIEN.
Oikovopikn onpaacia kar xpnoeig. Taoeig kaAAigpyeiag (d1eBvwg, oTnv Eupwnaikr ‘Evwon Kai
oTnv EAAGda). MoppoAoyia. AvanTugn. MNpooappooTikoTNTa (NEPIBAAAOVTIKEG KAl £3APIKEG
anaitioelg, {wveg KaAAiEpyelacg). Taoeig BeATiwong (emBUPNTA XapaKTNPIOTIKA, NOIKIAIEG).
KaAAlepynTikn TexVikn (evaAlayn KaAAlepyeinv, KaTepyaoia edagoug, onopd, avopyavn
Bpéwn kal Ainavon, udaTikeG anaitThoelg kal apdeuan, QifaviokTovia, guykouidn). KuploTepol
exBpoi kal aogBevelec.

AyyAika VI

60 E§ / YnoxpewTiko / KoppoU / Kwd.Mnx. 49
MepiAapBavel 2 wpeg Bewpiag ava epdopada.
A1d3aockovTteg Oewpiag: EAEvn Kakpida, 'EAAN Mapuapd, Avu-Maipn Apoaykouvn.

AypoTikn KoivwvioAoyia

60 E§ / EmAoyng / KoppoU / Kwd.Mnx. 630
MepiAapBavel 4 wpeg Bewpiag ava epdopada.
A1d3aockovTteg Oewpiag: Xapaiapnog Kaaoiung.

ZUvTOMN NEPIYPAPR HAOAHATOG

Mepiexopeva Bempiag

Elcaywyn oTo avTikeipevo TG AypoTikng KolvwvioAoyiag. H 1oTopikr diadpopn Tng
EMIOTAMUNG KAl Ol VEEG EPEUVNTIKEG TNG KATEUBUVOEIC. AYpPOTIKN KOIVOTNTA, KOIVWVIKEG OPADEG
Kal n d1adikaacia KoIVwVIKoU Kal 0IKOVOUIKOU PETAOXNMATIONOU TNG KOIVOTNTAG. AYpOTIKN)
OIKOYEVEIQ, aypOTIKN EKPETAAAEUON KAl OIKOYEVEIQKN Yewpyia (HE €181k avapopa oToug
OUVTEAEOTEG NApaywync). AnacyxoAnon, noAuanacxoAnon Kdl Epyaciakeg OXEOEIC OTOV
aypoTiko Xwpo. Koivwvikn aAAayn kai Koivwvikn d1dpdpwon oTov aypoTiko Xwpo. H
YEWpPYia kal To aypoTpo®ikd npoRAnua. NMaykoopionoinon, veéa aypoTikOTNTA KAl To JEAAOV
TnG unaibpou.

7° EEaunvo
ApxEg kal Epappoyég BioAoyiag Avantu§ng dutmv
70 E§ / Emidoyng / EidikoTnTag / Kwd.Mnx. 143

Ai1daokeTal povo oto Tunua MFewnovikng BioTexvoAoyiac.
MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY AOKNOEWV ava eBdopada.
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A1d3ackovTteg Oewpiag: XpioTiva KiTodkn, Frewpylog AiBaidkig, STapdatng Priyag, Fewpylog
AlakdnouAoc.

A1daockovTteg epyaaTnpiou: XpioTiva Kitodkn, Fewpyiog AiBaAdkig, ZTapdatng Pryag,
Fewpylo¢ AlakdNouAoc.

ZUvVTOMN NEPIYPAPR HAOANHATOG

MepiAapBavel Baoikég apxéG BioAoyia avanTugng Twv GUTWOYV, KUTTAPIKA avanTugn Kkai
avanTuén BAACTIKWV Kal avanapaywyikwv opyavwy, BloAoyikoUc KUKAoUG, enidpaaon
€VOOYEVWV KAl NEPIBAANOVTIKOV NAPAYOVTWV OTNV AVANTUEN TWV PUTOV KAl YEWMOVIKEG
EQAPUOYEG.

Mepiexopeva Bsmpiag

1. EEENIKTIKN TNG avdanTugng Twv QuUTWV. 2. KuTTapikn avantugn kai diagoponoinon. 3.
KUTTAPIKO TOIXWHA KAl KUTTAPOOKEAETOC. 4. TANETOQUTIKN AVANTUEN. 5. ZNopoPUTIKN
avanTtuén. 6. AvBikn enaywyn. 7. Avantugn avboug. 8. Moviponoinon. 9. EuBpuoyéveon.
10. BAGoTtnon oneppdtwy. 11. Kivnronoinon anoBsudtwy. 12. Opydavwon Kopugpaiou
HeplioTwuaTog BAaoTou. 13. Opydvwaon akpaiou PepIOTOHATOC pilag. 14. MpwToyevng
avanTuén BAaoToU-yovaTta kal pegoyovarTia diaoTnuara. 15. NpwToyevng avanTtuén pilac.
16. AsuTepoyevic avanTugn. 17. Enidpaon Tng @TEIVAG akTivoBoAiac. 18. AvTiAnwn Tng
noldTNTAg Kal NnoogoTNTAg PwToG. 19. Enidpaon Tng Bepuokpaciag otnv avanTtugn. 20.
dwTonePI0dIoUOG, BEPONEPIODIOUOG KAl avTiAnwn NUEPNOIOU Kal enoxiakou xpovou. 21.
AvTiIAnWn Tou xwpou. 22. BapuTiko nedio kai Aoind pnxavika spediopara. 23. Yypaaoia
nepiBAAAovVTOG (£dAPOUGC-aTHOOPAIpIKN). 24. AnBapyoc. 25. SUOXETION avopyavng Bpeywng
Kal avanTtugng. 26. AvTiAnwn napapeTpwy Blokoivwviag (YEITOVWV avTaywvioTwv Kdl
exbpwv).

EpyaoTnpiakéGg ACKNOEIG

EpyaoTnpiakég aoknoeIg e €U@aon oToug BIOAOYIKOUG KUKAOUG KAl Ta HOPPOYEVETIKA Kal
avanTtu&lakd gaivopeva. 1. Kutrapikdg kKUKAOG-piTwon. 2. MepioTwpa BAaoTou kai pidag. 3.
Eyyevic avanapaywyn Bpuoputwyv. 4. Eyyevng avanapaywyn nTepido@uTwV. 5. Eyyevig
avanapaywyn YUhvoonépuwy. 6. Eyyevng avanapaywyr apoeviK®V ayyEIOONEPHWY. 7.
Eyyevng avanapaywyn OnAukwv ayysioonéppwy. 8. BAAoTnon onepuaTwy Kal KivnTonoinon
EVEPYEIAKWV ANoBeUAT®V. 9. MeAETN TNG avTiANWNG Tou YewTponiopoU (BapuTponiouou).
10. duTdXpWHA — €Nidpaon TNG NOIOTNTAG TOU GpWTOG OTNV AVANTUEN TV QUTOV. 11.
Enidpaon Twv au§ivov otn piloyEveon HOOXEUNATWYV.

BiodpaoTikda duoika Mopia

70 EE / EmAoyng / EidikoTnTag / Kwd.Mny. 32

A1daokeTal povo oto Tunua MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyAcTNPIAKWV AOKNOEWV ava epdoudada.
A18aokovTeG Oswpiag: Znupidwv Kivrlioc.

A13AoKOVTEG epyaoTnpiou: >nupidwv KivrJoc.

ZUvTOoMN NEPIYPAPR HAONHATOG

To paénua nepiAauBavel Tnv glocaywyikn d1dackaAia oTa puaoikd BlodpacTikd npoiovTa Td
onoia napaAauBavovTal and Toug UTIKOUG Opyaviopoug.

Mepiexopeva Bempiag

1. Eioaywyikn avadpopr oTa BiodpacTika npoidvra anod Ta apwuaTikd Kal papPakeuTIKa
@uTa (10TOPIKNA onuUacia, NAEOVEKTNANATA, NEPIOPIGHOI OTN XPMON TOUg). 2. MoppEG
a&ionoinong (os auTouaia Hopgn, oav NpOdPoNEG ouadieg N oav BAcelg yia d1adikaoieg
nUIocUvVBeoNG d1aPpOpwWV 0PYAVIKWOV EVWOOEWV). 3. DACUA EpApHoywV (PAPUAKEUTIKN,
KOOWETIKN, NApAcITOKTOVia K.d.). 4. BaoikéG apxEg KIVNTIKNG avaAuong Kal HEAETNG TNG
(PAPUAKEUTIKNG dpdong. 5. Tepnévia (ENIPIEPOUG OPABEG, TN XNHIKN TOUG SOMN,
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BiodpacoTik6TNTa Kal BlooUvBeon, kKaBWG Kal Ta KUPIOTEPA QUTIKA €idn dnou anavtwvratl). 6.
AAKaAo€Idn (ENIPHEPOUC OUADEG, TN XNMIKA Toug dour, BIodpacTIkOTNTA Kal BlooguvOean,
Kabwc¢ Kal Ta KUPIOTEPA PUTIKA €idn O6Mou anavTwvTal). 7. MéBodol napaAapngc,
anopovwong Kal avaAuong Twv BlodpacTiK®wV oUsI®V KaBwg Kal n EUMNopIKr Toug
a&ionoinan. 8. MNpakTIKEG KAANIEPYEIAG ENIAEYHEVWV APWHATIK®OV KAl PAPHAKEUTIKWV EI0WV.
EpyaoTnpiakég ACKNOEIG

EEoikeiwon Pe BAOIKEG EpYACTNPIAKEG TEXVIKEG NMOU XPNOIKONOIOUVTAl 0T HEAETN TWV
B103paCTIK®WV HOPIWV anod QUOIKEG NNYEG. 1. TauTonoinon @aivoAlk®wv ousIi®V Kal
aAkalogidwyv. 2. Avalntnon BiIBAlIoypa@ikwyv dedouevwy. 3. ZUVTAEN €BvoBoTavikoU
(PakEAou.

BioTexvoAoyia MikpoopyavioH®V

70 EE / YnoXpewTiko / Eid1koTnTag / Kwd.MnX. 505

Ai1daokeral povo oto Tunua MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyacTnPIaK®WV AOKNOEWV ava epdoudda.
A13aokovTeg Oswpiag: AnunTplog NlewpyakonouAog, Avaotacia Taynakakn.
A13AaoKovVTEG epyaoTnpiou: AnunTpiog MNewpyakonouAog, AvaoTacia Tapnakakn,
Iopdavng XaTtlnnauAidng, Hw Kepaloyiavvn.

ZUvTOoMN NEPIYPAPR HABAHATOG

APXEG YEVETIKNG UNXAVIKAG 0TNn BIOTEXVOAOYIA HIKPOOPYAVIOH®V- STPATNYIKEG YEVETIKNG
Tpononoinong HIKpoopyaviopwv -MNapadeiyyaTta epapuoywyv Twv HIKPOoPYavIioH®V aTn
BioTexvoAoyia.

MNepiexopeva Oempiag

1. SuvonTIKN Napouaciacn apXwv YEVETIKNAG UNXAVIKAG, Hoplakd gpyaAegia (kKAwvonoinaon,
EevIOTEG, Qopeic DNA), ueTaAAa&lyéveon, YeTaBeTa oToixeia. 2. PUBHION YETABOAIKWV
diepyaciov (pubuion ongpoviwy). 3. MNPOTUNA CUCTANATA EKPPACNG HIKPOOPYAVIOU®V. 4.
Mapadeiypara ouveeang eNNopIkwV NPoidvTwy and avacuvduaopEvoug HIKPOOopYaviaguoUg
(evBOVOUKAEADEG NEPIOPIOHOU, XPWOTIKEG, APIVOEEa, avTiBIOTIKA, BITAMIVEG). 5.
Bioanodopunosic ané avaocuvduaouEVOUG HIKpoopyaviopoug. 6. Xpnaoigonoinon Biopdlag ano
avaouvduaouEVOUG HIKpOOPpYaviopous. 7. Mapaywyn HIKPORIGKWY HOAUCUATWV. 8.
BioAoyikr) katanoAgunon naboyovwv GUTOV, XPRon avacuvdudoUEVWY HIKPOOPYAVIOHM®V.
9. BIOAOYIKN KATAMOAEUNON EXOPWV QPUTWYV, XPNON AVacUVOUAOHEVWV HIKPOOPYAVIOH®V.
10. Kavoviopoi nou dignouv Tn xpron Tng BioTexvoAoyiag. KatoxUpwaon dikaiwuaTwy
BIOTEXVOAOYIKWV EPEUPETEWV.

EpyaoTnpiakég ACKNOEIG

MPakTIKA £QApPOyYn KAACGOIK®V Kal oUyxXpovwVv HeBodoAoyiwv oTn BioTexvoAoyia
HIkpoopyaviopwv. MeipapaTikeg d1adikaoieg dnPIoupyiag YEVETIKA TPOMOMOINUEVWYV
HIKPOOPYAVIOU®V KAl Napaywyng avaouvduaopevwy npoiovtwy. 1. KounooTtonoinan
aypoBiounxavikwv unonpoiovtwyv. 2. KutrapivoAuaon. Mapaywyr KUTTapivoAUTIK@V
evQUPWV and puknTeG. 3.KaAAigpyela edwdipwy paviTapiov (Pleurotus, Agaricus k.a.). 4.
A16pBwon PeTAAAAENG pE YoVISIWHATIKO KAwVO. 5.Mapegunoddion putonadoyovwy JUKATWY
in vitro. 6. Ekppaon kal kabapiopog npwTeivng GFP ye xpwuaToypagia ouyyeveiag. 7.
Anpioupyia peTaAAaywv g€ KUTTApa 0AKXAPOUUKNTA HE TNV €Nidpacn unepimwdoug
akTivoBoAiag.

Ev{upikn TexvoAoyia

70 EE / YnoxpewTiko / Eid1koTnTag / Kwd.MnyX. 215
A1daokeTal povo oto Tunua MFewnovikng BioTexvoloyiag.
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MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY ACOKNOEWV ava eBdopada.
A18aokovTeGg Oswpiag: Indvvng KAwvng.
A13aokovTeG epyaoTtnpiou: Indvvng KAwvng, NikoAaog Aaunpou.

Z0vTouNn NEPIYPAPn HAORHATOG

IoTopikn avadpoun, Epappoouevn evCUUIKN KIVNTIKH, KaTiouoa enegepyaaia - Texvoloyia
kaBapiopol eviUPWY, akivnTonoinuéva éviupa, EQapuoyeg dIaAUTWV Kal aKIVATONOINHEVWY
evQUHV.

Mepiexopeva Oempiag

IoTopikn avadpoun (NPWTEG EQApPUOYEG TV ViUV, oUyXpovn evJUMIKN TeEXVoAoyia).
E@appoopevn evluuikn kivnTikn. KaTioloa enegepyaaia n TexvoAoyia kabapiopol eviUpwy:
TEXVOAOYIKN KATATAEN evlUPwV, NNYEC eviUPwWV, NPwTOKOAAO kaTioUoag eneEepyaaia,
J1aXwpIoHOC OTEPEWY & UYpWV - diauyaon (puyokevTpnon, dinénaon), didppngn KUTTApWV
(MN PNXAVIKEG KAl UNXAVIKEG TEXVIKEG), aTAdIO XapnAoU kabapiopoU (KaTakprpvIon WE
aAaTa kal opyavikoug dIaAUTEG, KATavour o€ udaTika dipacika ouoTnHaTa), oTadio uynAou
kaBapiopoU (UANIKA UypnG XpwHdaToypagiag oTAANG, XpwHaToypagieg dianepaTtdTnTag,
lovToavtaAAayng, HeTaAAoxnAikn, udpOoPoBn, GUYYEVEIAG I ayxIOTEIag), BACIKEG EVVOIEG
KAIJaKWoew dlepyaaiag kabapiopoU evlUpwv (‘and To epyacThpio oTnV napaywyn’),
Hop@onoinon Kal noloTIKOG EAEYXOG TOU NpoidovToc-ev{Uhou, napadsiyuata kabapiopou
evVQUHWY and QUOIKEG TOUG NNYEG KAl KAWVONOINUEVWY. AKIvNTOoNoINUEva éviupa Kal aiTieg
XPNOIJONoinonG Toug, HEBODOI aKIVNTONOINCEWG, ENidGPAcn akivNTOMNOINOEWS 0TA HopIakd
Kdl OTa KIVNTIKA XapakTnpIoTiKa Tou evCUpou (@aivopeva KaTavoung, EmTEPIKOG Kal
E0WTEPIKOG NEPIOPIOPOG dlaxUoewG). Epapuoyeg eviUuwy aTn Blopnxavia Tpogipwv:
enekepyaaia apuAou, apTonolia, {ubonolia, NPoidvTa PpoUTwWV (PPOUTOXUMOI), olvonolia,
€\aia, Tupokopia, udpoAucon AakTolng, NpoidvTa anod NPWTEIVEG, ouvTNPENTIKA. EQapuoyEG
evlUpwVv og peyalo Oyko: xapTonolia, ugpavTtoupyia, Bupoodswia, anoppunavTika,
{woTpopec. E@appoyég evUpwy oTn XNHIKNA Kal TN @AappakeuTikn Blopgnxavia: apivogea,
QpuUTOPAapaka, oAlyooakxapiTeG, 0AKXAPO-EVWOEIG, CUUNANp®UaTa diatpo®ng (n.x.
aokopBIkO 0&U, L-kapviTivn), BACIKEG XNMIKEG EVWOEIG (N.X. akpuAapidio, XpwaTikn indigo,
K.d.), B-AakTapikd avTiloTika (NeVIKIAIVEG, KEQAAOOTOPIVEG), OTEPOEIDN, AVTI-
unepxoAnoTEPOAaIpika, papuaka kata HIV. Epappoyéc evlUPwV oTny 1aTpIKn: Ta Eviupa
oTn BEPANEUTIKNA AVTIKATAOTAON KAl WG BepaneuTikd epyaAleia. AVaAUTIKEG EQAPUOYEG
evQUPWV: Ta evQUPA wg avTidpaoTrpld Kal wg deikTeG, EVQUHOGUVOETOI avooonpoodiopioHoi
(n.x. ELISA), evlupikoi BioaiobnTrpeg. EvCupikn kaTtaAuon o€ opyavikoUg dIaAUTEG:
€PAPUOYEG O€ Un udaTooupBaTolc opyavikoug dIaAUTEG (ApWHATONOIIEG EVWOEIG,
TpIyAukepidia, nenTidia, IvaoouAivn, aonapTaun, K.d).

EpyaoTnpiakég ACKNOEIG

Mpoadiopiopog (dokiun) evlUPwyY, enidpacn NapayovTwyv oTnv ev{UUIKn dpaacTikoTnTa,
KaBaplopog ev(UUWV PE XpwHAToypa®ieg oTNANG, akivaTonoinon evlUPwy, BIOPETATPOMN)
EVOOEWV HE EQapuoyr evCUUIKAG KaTaAuong. 1. Mpoadiopioudg NpwTeivng HE TNV HEB0DO
Tng dioupiag. 2. MpoadiopIoHOG dPAcTIKOTNTAG TNG 0EIVvNG pwopaTdong kpiBapiou. 3.
XpwuaTtoypagia kaTiovroavraAAayng: kabapiopdg TG 6&vng ewodaTtaong Kkpibapiou He
otnAn CM-ayapolnc. 4. Xpwuatoypapia ouyyEVEIas: KaBapiopgog TNG AAKOOAIKNAG
apudpoyovaong he atiAn Cibacron blue 3GA-ayapdlng. 5. Biopetatponry NAD+ o NADH
HE akivnTonoinuéva KUTTapa avacuvduopévou E. coli. 6. Evlupikn ouvBeon 20B-udpo&u-
oTeposIdwV og dIPpaaikd cuoTnua.

Eqpapugoopévn BoTaviki
70 EE / EmAoyng / EidikoTnTag / Kwd.Mny. 26

A1daokeTral povo oto Tunua Mewnovikng BioTexvohoyiag.
MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyacTNPIAK®WV AOKNOEWY ava eRdoudda.

45



A13aockovTteg Bewpiag: ABavaciog ApogonouAog.
A13AoKOVTEG EpyaoTnpiou: ABavaaciog ApooONouAoc.

Mepiexopeva Bewpiag

To&ka €idn, ®uTIKA €idn WG oToIXEia dlaPOPwWV BIOTONWY, €i0N OIKOVOUIKNG oNnUaaciag,
a&lonoinon Tou dacoug. MpooTacia xepoaiwyv, udpoBiwv, AVTaywVIOHOG KAAAIEPYOUHEVWV &
avenbuunTwv QUTIKWV 10wV, EQapuoopévn @uTokoivwvioAoyid, BAAOTNON OTO NEPIACTIKO-
aoTIkO nepiBailov, EAeyxopevn kalan, Hnxavikog-xnHUIKOG-BIOAoYIKOG EAeyXog, Mepi
dpoywv, MNepi daBpwosws Kal XNUIKOG EAEYXOG OTNV AVTINUPIKI NpooTacia Twv daCIKwV
EKTACEWV, AVAUOXAEUON-AUAGKWON WG Péoo diaxeipiong Tng BAaoTnong, YdaTavepakeg-
ANinn-npwTeiveg, OPAdEG PUTIKWV EKKPINATWV-anekKpINdTwY, ®puyavikd olkoouoTAUATA,
Ydpoonopd, EnikaAuwn-ZTepéwaon, UTEUTIKO unoBeua, ‘Evwaon climax, Alaxeipion
BAQOTNOEWG KAl CUYKOIVWVIAKA £pya, epappoyn H/Y/€idn BAaoTnong/noAAanAég xpnosig,
auTopun-kaAAliepyoUpeva €idn wg EEVIOTEG EVTOPWY, €Nidpaan evToponavidag-
AAANAONABdNTIKEG ouaieg PUTWYV, TPOMOI-OUVOIACGHOI XPHOEWV XNHIKOV OUCI®V YId
NeEPIOPIOUO AVENIBUNNTWY PUTIK®V €Id0®V, PApUAKEUTIKA-APTUNATIKA-HENIGCOTPOPIKA QUTA,
BioAoyikog €Aeyxog, Mepi XNUIKWOV avaoToAEwy, MTEVETIKN PUNXAVIKA OTNV AVTIHETWNION
avemluunTng BAaoTnong, TAC-TIC MovTéAo, Xpron HIKPOBIOAOYIK®V 31a0@PAAIOTIK®V,
MukoQiaviokTova-BiolifaviokTOVA-NAEOVEKTHNATA-HEIOVEKTANATA, FEVETIKN HMNXAVIKA-
TexvoAoyia CDT, Integrated weed control management-IWCM.

MikpoBioAoyia Eddagpoug

70 EE / EmAoynG / KoppoU / Kwd.Mnx. 2135

Ai1daokeTal povo oto Tunua Agionoinong duaikwv MNopwv Kal Fewpyikng Mnxavikng.
MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY ACOKNOEWV ava eBdopada.
A13aokovTeG BOswpiag: AnunTpiog MNewpyakonoulog, MFewpyiog ZepBakng.
A13AoKOVTEG epyaocTnpiou: AnunTpiog MNewpyakonouAog, Mewpylog ZepBakng,Hw
Kepahoyiavvn.

ZUvVTOMN NEPIYPAPR HAOAHATOG

Baoikég apxég MikpoBloAoyiag e3Apoug Ue EUpaacn og BEPATa yewnovikoU evolapEPOVTOG.
Mepiexopeva Bempiag

1. OikoAoyia HIKpoOopYaviou®V £3A@OUG. 2. MEB0dOI HEAETNG HIKPOOPYAVIOH®Y £DAPOUG. 3.
H pigdopaipa kai n BioAoyikn KaTanoAéunon eutonaboyovwy HIKpoopyaviopwy eddpoug.
4. O1 pukoppileg. 5.KUkAog alwTou kal alwTodeopeuTIKA BakThpla. 6.MikpoBiakd
HoAUouaTa.

EpyaoTnpiakég ACKNOEIG

Baoikég apxég MikpoBloAoyiag e3Apoug e EUpacn og BEPaTa yewnovikoU evolapEPOVTOG.
1. KaTtapérpnon MIKpoBIak®V NANBUOH®V €3AQOUG HE TN HEBODO TwV TpuBAiwyv. 2.
KaTtapérpnon HikpoBiak®yv NANBUoP®V €dA@OoUG Ke TN PEBodO Tou nio nibavou apiBuou. 3.
NiTponoinon. 4. Mapaywyn avTiRIOTIKWV anod HIKpoopyaviopoug edagoug. 5. ZupBInTIKA
alwTodE0NEUTIKA BakTnpia.

MoooTikoi XapaKTRPEG

70 EE / EmiAoyng / EidikoTnTag / Kowd.Mnyx. 1425

A1daokeTal povo oto Tunua MFewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EPYACTNPIAKWY ACKNOEWY ava Bdouada.
A1daokovTeg Bswpiag: MixanA Aoukdag, Nikohaog Koopidng.

A13aokovTeG epyaocTnpiou: NikdAaog Koopidng.
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ZUvVTOMN NEPIYPAPR HAOAHATOG

MevdeAiavn Kdl NOCOTIKN YEVETIKN, (PAIVOTUNIKNA TIYA, ¢aivoTunikn diakuyavaon, opoidTnTa
HETAEU OUYYEVWV, CUVTEAEDTNG KANPOVOUIKOTNTAG, TEXVNTN €MIAOYN, odopel&ia kal
d1a0TAUPWOEIC, CUOXETIOUEVOI XAPAKTIPEG, XAPAKTHPEG oudoU, aAAayn KAINakag, HEPIKEG
OTATIOTIKEG €VVOIEG, CUVTEAEDTNG BNHATIOKOU.

Mepiexopeva Bempiag

1. MevdeAiavn kal NogoTIKN YEVETIKN (KANPOVOUIKOTNTA TWV MNOCOTIKWV XAPAKTNPWV.
MpoBANuara). 2. ®aivotunikn TiPA (OavoTunikn TIUA €vOg aTOPOU. MEon QaAIvoTUnIKM TIHN
Tou nAnBuagpou. MpoBARuaTa). 3. daivotunikn diakupavon (FeveTIKEG kal NEPIBAANOVTIKEG
enidpaoceig. NovoTunikn diakupavon. Enidpaon Tng opopei§iag oTn gaivoTunikn diakupavon.
Enidpaon Twv opolopaivoTunikwv dId0TAUPWOEWV OTN PAivoTunikr diakupavon. MoAAanAEg
HETPNOEIG KAl enavaAnnTikoTnTd. MpoBAnuaTa). 4. OpoidTNTa HETAEU OUYYEVMDV
(AlakUpavon evTog Kal JETAEU OPAdwV CUYYEVMV. ZXECEIG TAUTOTNTAG HETAEU OUYYEVQV.
FeveTikn ouvdlakUPavaon Kal CUOXETIOEIG HETAEU ouyyevwy. MepiBalAovTikn ouvdiakupavon.
Enidpaon Twv opolopaivoTunikwVv didoTAUPWOEWY OTN CUCXETION HETAEU CUYYEVQV.
MpoBARuara). 5. ZuvTteAeoTng kKAnpovouikdTnNTag (Opiopoi — MapayovTeg nou ennpealouv
TO GUVTEAEOTH KANPOVOUIKOTNTAG. EKTIUNGON TOU OUVTEAEDTH KANPOVOUIKOTNTAG. MEAETN
O1dUHWY — Agdopéva and avlpwnivoug NANBuopouUc. MpoBARpaTa). 6. TexvnTh miAoyr
(Eioaywyn. Anokpion otnv emAoyn. AAAayn oTIG GUXVOTNTEG TWV AAANACHOPPWV.
MelpapaTta emAoyng. EkTignon Tou apiBpoU Twv yovidiwv Nou eAEYXOUV Evav NOCOTIKO
XAPAKTAPA. SUVEXNG €NIAOYN €VIUMIK®V NOAUMOPQIOU®Y. EMAoyr) He BAON TOUG GUYYEVEIC.
MpoBAfRuara). 7. Opopei§ia kar dilacTaupwoelg (Alakupavon PeTagl Twv 31a0TaUPWOEWV.
ZuvduaoTiKn 1KavoTnTd. AIaCTAUPWOEIG KAl EQApPHOYEG. MpoBARUaTa). 8. ZUCXETIOUEVOI
XapakTnpeg (FeveTikég kal NePIBAANOVTIKEG CUOXETIOEIG. ZUOXETIOWEVN ANOKPION TNV
enidoyn. AANAenidpaon yovoTunou —nepiBAAlovTog. MpoBAfuara). 9. XapakTrpeg oudou
(FeveTikn Baon Twv XapakTripwyv oudoU. EKTIUNGN TOU OUVTEAEDTH KANPOVOMIKOTNTAG.
EEENIEN TwV XapakThpwVv oudou. MpoBAfuaTa). 10. ANAayn kAigakag (Enidpaon Tng
aAAayng kAipakag. MpoBARuarta). 11. MepIkEG OTATIOTIKEG EVVOIEG. 12. SUVTEAEDTNG
BnuaTiopou.

EpyaoTnpiakég ACKNOEIG

Kabe kepaAaio cuvodeUETAl ANo avTioTOIXEG PPOVTIOTNPIAKEG AOKMNOEIG, Ol OMOIEg
010AaoKoVTdl OTOUG (POITNTEG KATAVEUNUEVOUG O€ TUNKATA, YIA TNV NPAKTIKR EUNEdWON TNG
Bewpiag.

TexvoAoyia Avacuvdudopévou DNA

70 EE / YnoxpewTiko / E1dikoTnTag / Kwd.Mnx. 27

A1daokeTral povo oto Tunua MFewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYAOTNPIAKWV ACKNOEWV ava Bdouada.
A1daokovTeg Oswpiag: Mavayintng Kativakng, MoAudelkng Xat{donouAog, Imavva
KoUpTn, Afuntpa MnAiwvn, EppgavounA ®AgpeTaKNG.

A1daokovTeG epyaoTnpiou: Mavayiotng Kativakng, MoAudelkng Xatlonouiog, Iwdavva
KoUpTn, AAuNTpa MnAiwvn, EgpavounA ®AepeTakng, Mapia Anuou.

Mepiexopeva Bempiag

Baoika gpyaleia TexvoAoyiac avacuvduaouévou DNA. EvOovoukAedaoeg neplopiopoU Kal
TponoinTika &viupa. ApXEG Kal POPEIG KAwvonoinong. ANopovwaon VOUKAEIVIK®V 0EEwV Kal
NAEKTPOPOPNTIKEG HEBODOI avaluong. MéBodol anoTunwong (Southern, Northern) kai
TEXVIKEG UBPIDIOUOU. MoVIDIWHATIKEG BIBAIOBAKEG- KATACOKEUN , EAEYXOG KAl avaAuaon
KAwvwV. cDNA BiIBAI0BRKeG. Anpioupyia cDNA BIBAIOBNK®WV MOU ENITPENOUV TNV ANOPOVWON
KA@VWV cDNA nou aAAnAenidpouv pe AAAeg npwTeiveg (ZUaTnua duo uBpidinwv). Anuioupyia
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BiBAI0BNK®WV nou @épouv nAfpn cDNA. ®opeig nou xpnaoigonoliolvTal yia TNV KAwvonoinon
Twv cDNA. ZTeAéxn E. coli nou xpnoipgonoloUvTal TNV KATAOKEUN Kal avanTugn cDNA
BIBAIOBNK®WYV. ENaywyn TnG yovidIaKnG €KPPacnG- UNOKIVNTEG Kal OeiKTEG eMIAoynG. MEBodol
aAAnAoUxiong Tou DNA. XpwHoowHiko Badioua, JeTaAAaglyéveon kal yovidiakn
anevepyonoinan. AAucIdwTn avTidpaon Tng noAupepaong (PCR). Baoikn apxn Tng PCR.
EpyaoTnpiakéc epappoyEg TnG PCR. MpokapuwTIKA-EUKAPUWTIKA CUCTANATA EKPPACNG
yovidiwv. MeTapopd DNA oe {wika KUTTapa. TEXVIKEG HETATXNKATIOWOU HE Xprion DNA
(XNUIKEG, HNXAVIKEG (PUOIKEG KAl BIOAOYIKEG WEBODBOI). MeveTikr Tpononoinon {wwv. MéBodol
napaywyng diayovidiak®V NovTikwv. ME&Bodol napaywyns dAAwv diayovidiakwv
BnAaoTikwV Kal NTNVoV. MeTa@opd yovISIwPaTog 0To Xenopus. MeTapopa yoviSIwPaTog o€
aonovouAa: Alayovidiakég HUYEG.

EpyaoTnpiakég ACKNOEIG

>Ta nAdiola TWV €pyacTnPIaK®V AOKACEWV Ol POITNTEG £PapHOlouv oTnV NPAagn oUyXpoveg
TEXVOAOYIKEG MPOCEYYIOEIG OTOV TOUEQ TOU avaouvduaopévou DNA. ZUYKEKPIUEVQ,
€EOIKEIMVOVTAI JE TEXVOAOYIEG ONWG N ANOMOVWON KAl KABapIoHOG VOUKAEIVIKOV 0EEWV,
aAucidwTn avTidpaon Tng noAupepdons (PCR ), NpoadiopioPOC VOUKAEOTIDIKNG akoAouBiag,
XPNon cuoTNUATWV €KEPAONG K.AM. Anopovwaon yovidiopaTikou DNA, aAucidwTr avTidpaon
TnG noAupepdong (PCR), avaiuon kar kabapiopgog npoiovrwv PCR ano nnkTr ayapoldng,
kAwvonoinon o€ nAaopidiakoug gpopeic, DNA aAAnAouxion, avalfiTnon kal avaiuon
aAAnlouxiwv oe diebveig Baoeig dedopévwy, avanTugn kal TITA0DOTNON avacuvdUAOHEVWY
A-BakTnpio@aywy, in vivo ekkonr avacuvduaopévou nAaopidiou and A-Bakrnplopayo,
anopovwaon avacuvdudopévou NAAoMIdiou Kal XapakTnpIiopog Tou évBsTou cDNA,
anopdévwon yovidiwuaTikou DNA ano avacguvduaopevo A-BakTnpio@dayo Kal XapakTnpiopog
Tou €vBeTou TURHaTog, DNA xapToypdgnon A-BakTnpio®ayou Pe evOOVOUKAEATEG
neplopioyou.

duocioloyia dutwv II

70 E§ / EniAdoyng / EidikoTnTag / Kwnd.Mnx. 2715

A1daokeTral povo oto Tunua MFewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYAOTNPIAKWV ACKNOEWY ava Bdouada.
A1d3aockovTeg Bewpiag: AnunTpiog Mnoupavne.

A13AoKOVTEG EpyaocTnpiou: AnunTpiog Mnoupavng.

Mepiexopeva Bsmpiag

1. H quaololoyia TNG OUVEKTIKOTNTAG TOU QUTIKOU IaTOoU (H emdeppida, To KUTTAPIKO
Toixwua (KUTTapivn, NUIKUTTAPIVEG, MNKTIVEC, Ol DOMIKEG NPWTEIVEG TOU KUTTApPIKOU
TOIXWHATOG, EvIUPA TOU KUTTAPIKOU TOIXWHATOG, KAAAGZN, n diagoponoinon Tou KUTTapikou
TOIXWHATOG, N XNHEIA TWV CUCTATIKWV TOU NPWTOYEVOUG KUTTApPIKOU TOIXWHATOG, Ol
AEITOUPYIKEG IOI0TNTEC, Ol DOMIKEC HOVADEG TWV MNOAUNEP®Y TOU NMPWTOYEVOUG KUTTAPIKOU
TOIXWHATOG, 0 TPONOC CUVIEDNG TWV DOMIK®WV HOVAdWYV), 0 anonAdoMIKOG XWPog, N
diepyaaia Tng Alyvivonoinong (o UnXaviopog TnG Alyvivonoinong, ol AIToupyieg Twv
AIYVIVOMOINUEVWV 10TV, N OUVOEDN TWV PHOVOAIYVOA®Y, N d1aouvdean TG Alyvivng HE To
NMPWTOYEVEC KUTTAPIKO TOiXWHA, N Tpononoinon Tng Alyvivonoinong)). 2. H @uaioAoyia Tou
XPWHATOG & TOU ap®HATOG ToUu QUTIKOU 10ToU. (H peTaBoAlkn nopeia Tou peBaiovikou, n
HETABOAIKN Mopeia Tou OIKIKIKOU, N @uaioAoyia TNG XAwPo@UAANG (n napaywyn Tng
XAWPOPUAANG, N anodounon TG XAwpoPUAANG), N @uaioAoyia TwV KApoTIVOEId®WY, N
(ugloAoyia TOu apWUATOG TOU QUTIKOU I0TOU, 0 €181KOG HETABOAIOUOG). 3. METAGUAAEKTIKN
qualoAoyia (Ti €ival kal yiaTi evOIaQEPEl, PUTIKA OPYava PE HETAGUAAEKTIKO evOIAPEPOV,
noIoTNTA KAl 0OpyavoAnnTiKd XapakTnpIoTIKA, GUOIOAOYia TNG YEUGTIKOTNTAG, TNG OIAITNTIKNAG
a&iag kal Twv QUOIoAOYIKWV 31aTapaxwy, AoPAAEId TOU CUYKOUIOHUEVOU MPoiovTog yid
katavaiwon). 4. O gUVTOVIGUOG TWV AEITOUPYIWMV OTO XWPOo & aTo Xpovo (MeTaBoAika,
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avanTtu&lakd kail nepiBailAovTikda onpara. Mnxaviopoi diaxeipiong Twv onUATwy. ANokpioeig
oTa diakivoUdeva oApaTa Kal NpooapuoaTIKoi pnxaviopoi. H avtiAnwn Tou nepiBaAAovTog, n
gniKoIvwvia HeTa&U Twv opydavwyv. H @ualoAoyia TG avriAnwng Tou nepIBAAAovTog,
KATNYyopieg HNVUNATWY, Jopiakdg S1akonTng, HopIakog PETAYwyog, unodoxeag unvuparog,
METATpONEAG PNVUMATOC O POopIakd, HETAYwYoi Tou HoplakoU pnvupatog (IP3, aoBEaTio,
CAMP, KaTNYopIieg KIivaowyv, ouaTtolxia MAPK, CUCTAHATA HETAYWYIK®V YovIdiwv andkpiong,
OUMNAEYHA HETAYWYIKWV OTOIXEIWV), Pualoloyia Tng diaxeipiong Tou alBuAeviou, NIPEPOUG
HNvUpaTa Kal ol HETaYWYIKEG Nopeieg Toug (alBUAEVIO, aWIaIKO, YIAOHOVIKO, YIBEPEAIVIKO,
evepyo o&uyovo, alwTo & Beio, IVOOAOEEIKO, KUTOKIVIVN, 0AKXApd, GAAIKUAIKO,
PUTOXPWHA)).

EpyaoTnpiakég ACKNOEIG

Aoknoeig YnoAoyloTikng ®duaioAoyiag duTwv Pe B&ua: "To putd o€ nepIBAAAOV e
Tpononoinuevn atudéogaipa”. 1. ASIToupyIkEG NAPAUETPOI TNG TPOMNOMNOINKEVNG AaTHOOPaAlpac.
2. O1 napapeTpol Tou Enpol aTpoagaipikol agpa. 3. O NapApeTpol ToU Uypou
aThoo@aipikoU agpa. 4. H puBuion Tou o&uydvou aTov agpa Tou TexvnToU NePIBAAAOVTOC.
5. H puBuion Tou CO, oTov aépa Tou TexvnToU nepiBAilovToc. 6. H anopdkpuvaon Tou
aiBuAeviou and Tov agpa Tou TeXVNTOU NEPIBAAAOVTOG. 7. O TEXVNTOG ANonpaciviohog Twv
Kapnv.

ApXEc kal M€OodoIl BeATimong dutev

70 E§ / EniAoyng / KoppoU / Kwd.Mnyx. 144

MepiAapBavel 3 wpeg Bswpiag Kal 2 WPEC EPYACTNPIAKWY AOKNOEWV avd Bdoudda.
A13aokovTEG Bswpiag: Mewpylog Zkapdkng, Avdpeag KaToimTngc.

A13aokovTeG epyaoTnpiou: MnveAonn MneunéAn, Avdpéacg Bohoudakng, Mepdoipog
JUMIAAIONG, Avdpeag KaTolwTng.

ZUvTOMN NEPIYPAPR HAORNHATOG

Mepiexopeva Oewpiag

1. KaTtaywyn, €eEENIEN kal avanapaywyn TwV KaAAIEpYOUHEVWY QUTWOV. Eloaywyr yeveTikoU
UAIKOU.

2. OewpnTikEG Baoelg TNG BeATiwang: H yeveTikn Tou uBpidiopou. EniAoyn yia nogoTikd
XapakTNpIoTIKA. TO (PAIVOUEVO TNG ETEPWONG.

3. BeATiwon auTtoyovigonoloUPevwy dwV: BeATiwon kaBapwv osipwv. M'evealoyikn
BeATiwon. KaTtaywyn ano pepovwpévoug andpoug. AvadiacTalpworn. AVAUEIKTEG NOIKIAIEG.
Magikoi nAnBuopoi. AIGAANAIKO ENIAEKTIKO cUOTNUA OULEUEEWV.

4. BeATiwon oTAUPOYOVILOMNOIOUPEVWY QUT®V: YBpidia kal yEBodol Napaywyng Touc.
SUVBETIKEG NolkIAiec. EnavaAapBavopevn enidoyn (evdonAnBuopiakr kai dianAnduopiakn).
5. EiIdikég peEBodoI BeATiwaong: TexvnTog NOAUEIDIOHOG. H YEVETIKNA pnxavikn otn BeATioon
TWV QUTWV. BEATI®WON QUTWV PE NETAAAAGEEIG. AnAoEIdIKN BeATIwWoN. BEATI®ON TwV QpUTWV
ME MAKpPIVEG dIAOTAUPWUOEIC,.

6. MeTa Tn BeATiwon: H diatripnon kal o NoAAAnNAaciacpog TwV NOIKIAI®V.

ApXEG kal M£€G0do1I KatanoAEéunong Tov ACOEVEIOV TV DUTOV

70 EE / EmAoynG / KoppoU / Kwnd.Mnx. 1385

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYAcTNPIAKWV AOKNOEWV ava Bdouada.
A1daokovTeg Bswpiag: EAsuBépiog TZapog, AvaoTaoiog MapkoyAou, MoAUpvia AvTwviou.
A13AoKOVTEG epyaoTnpiou: MupTw AAeEGvOpa AnpakonoUAou, AvaoTaaciog MapkoyAou,
MoAUpvia AvTtwviou.
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Z0vTouNn NEPIypAPn HAORHaTog

Mepiexopeva Oempiag

ENINTwoEIC TwV aGBeVEI®V TWV PUTWV OTOV Avlpwno. ApXEG KAl OTPATNYIKEG
OAOKANPWHEVNG KATANOAEWNONG TWV adgBevelwv. ENdnuioAoyika oToixeia kal avaluon Twv
Baoikwv apxwv yia NITUXA KAl OIKOVOMIKN HEIWON TwV {NHI®V anod TIG aoBeveleg. AIOIKNTIKA
METPA nou anookonoUv aTnv Napeunddion TNG €10030U ) TNG EEANAWONG MIAag acBévelag os
Hia neploxn. KaAAgpynTika PETPA yia TNV HEiwon TwV NIV ano TIG doBEVEIEG.
AVTIJETONION TWV AOOEVEINV PE AVOEKTIKEG NOIKIAIEC, YEVETIKOG EAEYXOG KAl UNXAVIOHOI
aAAnAenidpaong EevioTn-naboyovou. Epapuoyég TnG Mopiakng BioAoyiag otn
duTonaboAoyia. ApxEG XNUIKAG KATANOAEUNONG. MNXaviopuog dpacng TWV YVWOTWV
HUKNTOKTOVWV Kal BAKTNPIOKTOVWV. EQapUOYEG TV (PUTONPOCTATEUTIKWV NPOIOVTWV.
Epgavion oTeAeEX®V TwV Naboyovwy avBeKTIK®V OTIC PUTONMPOOTATEUTIKEG EVWOEIC,
YEVETIKOG EAEYXOG Kal BIOXNHIKOI Pnxaviopoi. ToEikoAoyika NpoBANUATA TNG XNHIKNAG
KaTanoA&éunong. MéBodol BIOAOYIKNG KATAMOAEUNONG TWV ACHEVEIQV TWV PUTOV.

Fevikn) ApneAoupyia

70 EE / EmAoynG / KoppoU / K®d.Mnx. 115

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyaAcTnPIaK®Y AOKNOEWY ava eRJdopdda.
A1d3aockovTteg Bewpiag: MavoAng STaupakdkng, AikaTtepivn Mniviapn, XapdAapnog
SUMIVAC.

A13AOKOVTEG gpyaoTnpiou: Mewpylog MNanadakng, Aéonoiva Mnoula, AikaTtepivn
Mniviapn, XapdAaunog SUpIVAG.

ZUvTOMN NEPIYPAPR HAOAHATOG

Mepiexopeva Bempiag

H kaAAigpyela TnG apnélou otnv EAAGda kal oTov kdopo. Ta auneAoupyikd npoiovta
(oTaideg, kpaoi, eniTpanéfia oTapuUAId, XUHOG oTAapuUAIOU). ZTOIXEId CUGTNUATIKAG TNG
aunélou. MeAETn Tou uTOU TNG apngiou. PiZa (HoppoAoyia, avaTopia piag, 1510TNTEG
pIfikoU ouaTANAToG). BAaoTog (HoppoAoyia, avaTtopia BAaoTou, 1310TNTEG). To kKAAdeWa TnG
apnélou. Xelpepivo kKAGdepa (apxeg, pebodoAoyia, cuoTAHATA HOPPWONG KAl UNOCTUAWONG
TWV NPEUVWYV, OUCTAHUATA KAAdENATOG Kapnogopiac). XAwpd kAadéuaTta (Kopu@oAoynua,
BAaoToAoynua, EeUAAIoua, xapayr, apaiwpa QopTiou, EPapUoyr PUTOPPUBHICTIK®V
ouciwv). EykaTtacTaon napaywyikoU auneAwva Kal unTpikng QuTeiag. KaAAepynTIKEG
@povTideg (kaAAiépyeia edagouc, Ainavon, apdsuaon). TpuynTog.

YdpopBioAoyia

70 E§ / EniAoyng / KoppoU / Kwd.Mnx. 93

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EPYACTNPIAK®V ACKNOEWY ava Bdouada.
A13aokovTeG BOswpiag: Zwepoviog MNanoutadyAou, EAEvn MnAiou.

A13AoKOVTEG EpyacTnpiou: Zw@poviog NManoutooyAou, EAEvn MRAiou.

ZUvVTOMN NEPIYPAPR HAOAHATOG

Mepiexopeva Bsmpiag

Mapgxel TIC anapaiTnTeS yvwaoelg BioAoyikng, XnUIkAg, UoIKAC Kal FEWAOYIKAG
QkeavoAoyiag, AigvoAoyiag kai MoTapoAoyiag oToug PoITNTEG, WOTE VA AVTIMETWNIoOUV
B<uaTta Epnppoopévng YdpoBioAoyiag, nou evrdooovTal oTa nAaioia TnG ZwIkKng
Mapaywyng. AvaAlovTal ol aITieg Kal Ta anoTeAéopaTa Tng d1agopou HopPnG Kivnong Twv
udaTivv palwyv, Kabmg KAl Ta PUOIKOXNHIKA XapakTNpIoTIKG Tou UdaTog nou ennpealouv
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TNV avanTtuén Tov udpofiwv opyaviopwy. AivovTal Ta XapakTnpIoTIKA TWV 0pYAVIOH®V TOV
BaAdooiwV, UQAAPUPWY, AIJVaioVv Kal NOTAPIWV UDATWY, HE EURAcn OTN NPWTOYEVH KAl
OEUTEPOYEV NApaywyr TwV UdATIVWV 0IKOOUOTNHATWY. Eniong, nepiypagovTal BAoikeg
QuaIoAoYIKEG dlepyaaieg (wWoPwPUBUIoN, avanvon kal NAgUon) Twv udpOoRIWV OpyavIoH®V.
EpyaoTnpiakéG ACKNOEIG

H epyaoTnpiakn eknaideuon nNepIAAPBAVEI AOKNOEIG OXETIKEG HE TNV HOpPOAoyia Kal
olkoAoyia TwV QUTONAAYKTOVIK®V Kal {WONAAYKTOVIK®OV 0pYAVIOH®V, TIG HEBOJOUG
npoadiopiopoU aBIOTIKWV NAPAPETPWY TOU VEPOU, KaBwG Kal aTolxeia vauTIAiag.

8° EEaunvo
BionoikiAOTNTAa Kai OikopuaioAoyia Meocoyeiak®wv OIKOCUOTHNHATWOV

80 EE / EniAoyng / E1dikoTnTag / Kwd.Mnx. 146

Ai1daokeral povo oto Tunua MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpec Bewpiag Kal 2 WPEG EpyAcTNPIAKWV ACKNCEWV ava Bdouada.
A13aokovTeg Oswpiag: Mewpylog Kapaunoupvintng, ABavaciog Apoconoulog, MNewpyiog
AlakdnouAoc.

A13AOKOVTEG epyaoTnpiou: Mewpylio¢ KapapnoupvinTng, ABavacioc ApocgonouAog,
rewpylog AlakonouAog, AnpooBevng NIKoOAONOUAOG.

Mepiexopeva Oempiag

EvoTrnTa 1. BionolkiIAOTNTa oTa Meooyeiakd olkoouoThpaTa. 1. Bagikeg SOPEG TNG
BionolkIAOTNTAG (€idog, NAnBuaopoi, oikoouoThAuaTa). MeTpROEIC KAl CUYKpIoEIG, a-, B- Kal y-
noIkIAOTNTA. H BionoikINOTNTA oTov XpOVvo, €Eagaviosic kal dnuioupyia €Id®v.
XapToypaenaon kai onpaagia Tng BIonoikiIAOTNTAG. 2. Megoyelog kal EAAGDa - dopEg
BAAGOTNONG, PUTOKOIVWVIEG, EVONUIONOG, NpooTacia. 3. IdiaiTepa xapakTnploTikd TnG
(PUTIKNG BIONOIKIAOTNTAG O€ ENIPNEPOUG NEPIOXEG TOU EAAADIKOU XWPOU. IXETEIG PUTWV HE
EVTOMA Kal AAAOUG opyaviopoug, kaBwg kal Je To nepiBAAAov. BloouoTnuaTikn kai
€10oyevean. Kataypaen Twv npoBANPATwy nou oxetifovral Ye Tn BIONoIKIAOTATA 0TNV
EANGOQA kal HEANOVTIKEC NpoonTIKEG. EvoTnTa II. EEEAIKTIKN GUYKAION. EvoTnTa III.
Oikopualiohoyia Megoyeiakwv OlkoouoTnuaTwy. 1. Ta yeooyeiakd 0IKOOUGTNHATA OTOV
nAavnTn. 2. H BAGoTNON TnG napapecdyeiag nepioxng. 3. 3. MFEVIKA XapakTnpIoTIKA TG
QuaioAoyiag Twv QUTIKWV €1dwv. 4. MNapayovTeg KATandvnong oTo PHECOYEIAKO NePIBAAAOV.
5. AANANA€nIdpACEIC NApAyoOVTWV KATANOVNONG OTO LECOYEIAKO NePIBAAAOV. 6.
AguTepoyeveiG HeETABOAITEG OTa PUTIKA €idn TOU HECOYEIAKOU 0IKOOUOTHUATOG. 7. Ol
ENINTWOEIG TNG KAIMATIKAG aAAAyng oTn Jeooyelakn BAaoTnon. 8. EioBoAn aAAdxBovwv
PUTIK®OV EI0WV.

EpyaoTnpiakéGg ACKNOEIG

1. BAGoTNON NUPOYEVWYV ONEPUATWY. 2. H NapdpeTpol ‘naxog @UAAoU, €I5IKR QUAAIKN
EMNIPAvela, PUAAIKA NUKVOTNTA’ € JIAPOPETIKEG AEITOUPYIKEG OPADEG KAl OIKOAOYIKEG
Hop®EG Megoyelak®V QUTWV. 3. PUBUOG anwAgiwv VEPOU g€ UAAA JIAPOPETIKWV
AEITOUPYIKWV OPAdWV Kal OIKOAOYIKWV HOPPWV MECOYEIAKWY QUTWV. 4. SXETIKEG
OUYKEVTPWOEIC DEUTEPOYEVWV HETABOAITWV 0 QUAAG OIAPOPETIKWV AEITOUPYIKWOV ONAdWV
Kdl OIKOAOYIKWV HoppwV Megoyelakwv UTOV. 5. MpoadiopiGUOG KAl CUYKPIOEIG PUTIKNAG
BionoIkIAOTNTAG O enIAeypéveg povadeg BAAoTnong (METPNON a-noIkIAOTNTAG, d1axwpIoHOg
OIKOAOYIK®WV HOPP®V, OUYKPIOEIG e DIAPOPETIKOUG OUVTEAEDTEG, XWPOAOYIKA OedONEVA TWV
avTioTOIXWV QUTWV).
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OI aoKNOEIC Kal JETPROEIG NpaypaTonoloUvTal KUpiwg oTo nedio, evw akoAoUBwG yiveTal
enegepyaonia Twv anoTeAeoudTwy. Ta oupnepdopaTa napouaoialovral kai oxoAidfovral aTo
£pYyacTnplo.

EKNAISEUTIKEG EKOPOHEG

MpaypartonoisiTal Tpinuepn ekdpopr otnv EURoIa yia emTonIEG NapaTnphoeIG/UETPNOEIG Kal
GUAAOYN OEIYNATWV.

BioTexvoAoyia ®utmv

80 EE / YnoxpewTiko / EidikoTnTag / Kwd.Mnx. 205

A1daokeTal povo oto Tunua MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EPYACTNPIAKWV ACKNOEWY ava Bdouada.
A13aockovTteg Bewpiag: MoAudelkng XaTlonouAog.

A18aokovTeG epyaoTnpiou: MoAudsukng XaTlonouAog, AnunNTpa MnAimvn.

ZUvTouNn NEPIYPAPn HAORHATOG

KaTavonon Tng TeXVOAOYIKNG Npoodou nou avantiuooeTal S1apKwG HECA ano Tov TOUEA TNG
HopIaknG BroAoyiag Kai TNG YEVETIKAG Yia Tn dnuioupyia diayovidiakwv puTwV. H yvmon
auTn Nou agopd o< pia enIoTNHOVIKN NEPIOXN HE TEPAOTIO EVOIAPEPOV YIa ToV AvBpwno,le
oAogEva au&avopeveg ENINTWOEIC YIA TNV Kolvwvia kal To nepiBailiov, kabwg kai ol
npooQaTeg €EENIEEIC TNG YIVETAI KTNHA TWV POITNTOV.

Mepiexopeva Bsmpiag

ApxEG yovidiakoU XelpiguoU. Agrobacterium kal perapopd DNA. ®opeig kal diayovidiaka
@uTA. IoTokaAAiEpyela-KUTTApokaAAiEpyeia. HAekTponopwaon. BouBapdiopoc cwpaTidiwy.
XNUIKA Kal gnxavikn Jetagopd yovidiwv. Movidiakr oToxeuon. Mopiakn BeATioon.
E@appoyég. H S1aAekTIkn TG BIonBIKNAG, TNG NATEVTAG KAl TWV KAVOVIOH®V.
EpyaoTnpIakEG AOKNOEIG

E€oikeiwon pe TNV Texvoloyia PeTapopdc kal avaiuong yovidiwv yia napaywyn
diayovidiakwv QUTWV. MpoeTolpaacia dekTIKwV KUTTApwv Agrobacterium tumefaciens .
MeTaoxnNUaTIoONOG aypoBakTnpiou Pe TN HEB0DO Tou NAEKTPIKOU naApou. Avixveuan
HETAOXNHATIOHEVWY ANOIKI®V HE TN HEBodo Tou PCR. Anuioupyia YEVETIKA TPOMOMOINUEVWYV
@uTwVv Arabidopsis pe Tn Xprion Agrobacterium tumefaciens (in planta PETAOXNMATIOWOG).
MpoeTolyacia BPenTIKWY HECWYV TPINANG ENIAOYNG. EnNIAoyn YEVETIKA TPOMOMNOINUEVWV
@uTwV Arabidopsis. Mapodikr ékgpacn diayovidiwv GFP og @uTa kanvou (Nicotiana
benthamiana). IoToxnWIKN avixveuon Tou yovidiou avapopdg GUS o€ peTaoxnUaTIoUEVA
(uTa Arabidopsis.

EEEAIEN

80 E§ / EmiAoyng / EidikoTnTag / Kwd.Mnx. 1960

A1daokeTal povo oto Tunua MFewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpeg Bewpiag kal 2 WPEC EPYACTNPIAKWY AOKNOEWV ava eBdopada.
A1daokovTeg Oswpiag: HAiag HAIdnouhog, NikoAaog Koopidng.

A13AaokovTeG epyaocTnpiou: HAiac HAIGnouAog.

Mepiexopeva Oempiag

1.Eilcaywyn otnv €EEAIEN. 2. H 1oTopia TNG Lwng (MeAETN Twv npoTunwv. Mwg n €EEAIEN
odnyei oTo 3&vTpo TNG Cwnc; To pUAoYeVeTIKO dévTpo. KaTtavonon Tng pUAoYEVEIAG.
OpoAoyigg kal avaloyieg. XpnoigonoiwvTag To dEVTPO yia Tnv Tagivounon. H Xpovikr
diaoTaon oTn QuAoyéveld. Ta onuavTikd yeyovoTa otnv ioTtopia Tng {wng). 3. Mnxaviouoi:
ol diadikaoieg TNG €EEANIENG. (Mwg AsiToupyei n €EEAIEN; Mnxaviguoi Tpononoinong. FeVETIKEG
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peTaAAayeg. O1 aITieg Tou PUAOU Kal TNG YEVETIKNG €MAOYNG. Movidiakr pon. MeveTIKn
METABEON. S€EoUaAIkr emAoyr. EmAoyr npooapuoyng. duaikn enioyr. ZUVEEEAIEN). 4.
MIkpo€eEEAIEN. (Mw¢ n €EENIEN AeiToupyei oTnV HIKpokAipaka; KaBopilovrag Tnv
HIKPOEEEAIEN. AVIXVEUOVTAG TOUG INXAVIOUOUG aAAayng oTnv PiIkpoeEEAIEn). 5. Eidoyevean.
(T eival Ta €idn kal nwg e€eAicoovTal; KaBopilovtag €va eidog. TUnol e1doy&éveong.
Avanapaywylkr anogdévwon kai 1doyeveon. Anodeieig e1doyeveonc. H évvola Tng
npPooappoyng). 6. MakpoeEEAIEN. (Mwg n eEEANIEN AsiToupyei o€ peyain kAipgaka; MpodTuna
oTNV HAKPoeEEAIEN). 7. Ta yeyaia ¢nTripata Tng eEEMIENG. (Moleg eival HePIKEG ano TIG
HEYAAEC EPWTNOEIG NOU Ol €EEAIKTIKOI BloAdYol npoonabouv va anavTriioouv; O pubuocg TnNG
€EENIENG. MolkiAopopia aToug kKAAdoug. MeAeTwvTag TNV NoAunAokdTnTa. TACEIG TNV
€EENIEN). 8. EEENIEN yovidiou. (MeveTikdG MoAUPOP@IOUOG. PuBpoi peTdAAagng kai npdTuna
auIVOEIKWV unokaTaoTaocewv. Pubuoi, npoTuna kai unoAoyiopog Tou apibpol Twv
VOUKAEOTIOIKWV UMOKATAOTACEWV). 9. Mopiakn EEENIEN. (EEENIEN TwV HaKpoPopiwV.
KaTaokeur Tng €EEAIKTIKNAG 10TOPIAG TWV YoVIDiwV KAl TWV 0pyaviouwy. MNpoyovikog
NOAUHOPQIOUOG. MoAAANAEG avTikaTaoTaoelg. EmAoyr xapakTnpwyv. To HOpIaKO PpoAOI.
Oewpia TNG oUdETEPOTNTAG. ZXEDIA VOUKAEOTIDIKWV UMOKATAOTACEWY. MBavoTnTa aAAayng
Hiag Baong. NoukAeoTidikr ouvBeon. Igokatavoun Tng nBavoTnTog aAAayng o kabe Ban).
10. ®duloyeveTika AENTPA. (DuloyeveTikd dévTpa and poplakda dedopéva. AEvTpa HE i
XWpic pifa. MéBodol kaTaokeung devTpwy. UPGMA (Unweighted Pair Group Method with
Arithmetic mean). Fitch and Margoliash’s. Neighbor-Joining. Maximum Parsimony.
Maximum Likelihood). 11. MiTtoxov3piako DNA. (M&yeBog mtDNA. AidTa&n yovidiwv oTo
mtDNA. MiTtoxovdpiakd DNA Twv @uTwv. Kndikég nepioxec mtDNA. PIBoowuikda yovidia.
tRNA yovidia. MpwTeivika yovidia. MNpogAeucn TWV HITOXoVOpiwy).

EpyaoTnpiakéG ACKNOEIG

MoAAanAr euBuypdupion akoAouBiwVv KAl KATACKEUN (PUAOYEVETIKWV JEVOPWY,
MNpooopoiwan €EEANIENC akoAouBiwv Badoswv DNA, MpocopolwThg dnuioupyiag kKAwvwyv DNA,
JuvéNIEN Twv 13wV, EVToniopog ekkIvnTWV yia xpron otn pebodo PCR, Mopiaka PoAoyia,
Mopiakéc akoAouBisg kal eEEAIEN NPWTEUOVTWY, ZUYKPION TWV XPWHOOWHATWV
NPWTEUOVTWV — DUAOYEVEIQ NPWTEUOVTWV.

Kuttapo-IoTtokaAAiEpyeia duT®V

80 EE / EniAoyng / E18ikoTnTag / Kwd.Mny. 225

A1daokeTal povo oto Tunua MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EpYACTNPIAKWY AOKNOEWV ava eBdopada.
A13aockovTteg Bewpiag: Znupidwv KivTgog.

A13AoKoVTEG epyaoTnpiou: >nupidwv KivrJoc.

ZUvTouNn NEPIYPAPn HAORHATOG

To paénua nepiAapBavel Tn d1dackaiia Twv BIOAOYIK®OV PAIVOUEV®Y CUVOEDENEVWV HE TNV
avanTuén Twv QUTIK®OV KUTTAPWV KAl I0T®V in vitro, dnAadn kata Tnv KaAAIEPYEIQ TOUG £Ew
ano To puoIkd NepIBAAAov Toug (To QUTO), KABWG Kal TIG TEXVIKEG S1adikaaieg Kal TIg
€QAPHOYEG NOU NPOKUMNTOUV ano auTnv.

Mepiexopeva Oempiag

1. Alepyaoieg kuTTapikng diaipeong kai diagoponoinong f anodiapoponoinong in vitro. 2.
Apdon BpeNTIK®WV UNOOTPWHATWY Kal pubUIoT®WV augnong. 3. Anuioupyia aonnTiK®V
ouvONKWV KAl TNV npayuaronoinon Xeipiogwv Katw and auTéc. 4. Enaywyn Tuxaiag
0pYAvoYyEVECNG N CWHATIKNG ELBPUOYEVECNG, aAVANTUEN Kal wpigavon owuaTik®v edpplwv.
5. Angioupyia guvBeTIK@WV onopwv. 6. MikponoAAanAaoiaopog. 7. MpoBAnuaTa nou
ouvdovTal e Tn diadikacia Tng 1IoTokaAAliEpyelag (MOAUVOEIG, avenapknG EYKAINATIONOGC,
uaAonoinan, o&EIdWOEIG, TWUAKAWVIKA NApaAAakTIKOTNTA). 8. Anopdvwaon, KAAANIEpYEIa Kal
olvTnEn npwTtonAacTwv. 9. KaAAigpyeia avBripwv kal napaywyn dianAosidwv eutwv. 10.
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KaAAiépyela pepIOTHATWY, oPBaAPwV Kal eyBplwyv. 11. In vitro diathnpnon IoTwy, in vitro
yovigonoinan, in vitro emAoyn, pikpoguBoAlaoudg, in vitro avenon. 12. KaAAiépyeia
KUTTApWV Kdl I0TWV o€ BloavTidpaoThpeg . 13. MNapaywyn BiodpacTiK®V oudi®V and
KUTTAapO-/10TOKAAAIEPYEIEG. 14. AKIVNTONOINGN KUTTAPWY KAl KAAAIEPYEIQ AKIVNTONOINHEVWY
KUTTApIK®WV ouoTnUAaTwv. 15. Napaywyn kal kaAAiépyeia Bugoavwdwy pifwv. 16.
>xed1aoudC Kal AsIToupyia evog epyacTnpiou pikpornoAAanAaciacuou.

EpyaoTnpiakéG ACKNOEIG

E€oikeiwaon Pe BAOIKEG EpYAOTNPIAKEG TEXVIKEG TNG KUTTAPO-IGTOKAAAIEPYEIaG. 1.H doun Tou
gpyaoTtnpiou pikponoAAanAaaciaopou. 2. MNapaockeun Kal £yxuon 6penTikoU unooTpwHATOC.
3. Eu@uUTeuon. 4. Opyavoyéveon Kal CWHATIKR EURPUOYEVEDN. 5. AVTIMET®ONION HOAUVOEWV.
6. Anuioupyia ouvBeTIK®V ondpwv. 7. ANoPovwaon Kal ouvTngn npwtonAacTwy. 8.
BiBAloypagikn avalnTnon kai cUvTagn npwToKOAA®V HikpornoAAanAaciacuou.

Mopiakn BioAoyia Tng Avantugng kai Aiagpoponoinong

80 EE / EniAoyng / E1dikoTnTag / Kwd.Mnx. 28

A1daokeTal povo oto Tunua MFewnovikng BioTexvoloyiag.

MepiAapBavel 3 wpec Bewpiag Kal 2 WPEG EpYAcTNPIAKWV ACKNOEWV ava Bdouada.
A1d3aockovTteg Bewpiag: MoAudelkng Xatgonoulog, Imavva Kouptn, ARUNTpa MnAiovn,
ZTapdrng Pryac.

A13aokovTeG epyaoTnpiou: NMoAudsukng XatfonouAog, Imavva Kouptn, AnunTpa
MnAiwvn, ZTapaTtng Priyac.

ZUvTOoMN NEPIYPAPR HAOANHATOG

H kaTavonon TnG NoAUNAOKOTNTAG TWV AvVANTUEIaK®OV HOVOoNaTIov TV QUTKOV KABw Kal
TWV HOPIAKWY PNXaviopwyv nou dignouv Tnv diadikaacia d1apoponoinong Twv QUTIK®OV
KUTTApwV. H avagopd kal katavonaon Tou TpOnou avanTuéng Twv {wIKwV 0pyaviouwyv, Jéoa
and yopiakn Npoogyyion. ENdIOKETAl n anavrnon EpWTNHATWY Nou agopouv duo
Bepehindn ZnTAPaTa: 1) nwg To yovidonoinuévo wdpio KaTaAnyel og evAAIKO owpa Kal 2)
nwe To EVAAIKO owla napdyel eva aAAo owpa.

Mepiexopeva Oempiag

Ta apxikd KUTTApa Tou pIJikoU PEPICTWHATOG Kal Ol andyovol Toug. KUpleg avaTopikeg {WVEG
TOU pIJIkoU OUCTAHATOG. TUMNOI ENISEPHIKWV KUTTAPWY. SXNUATIOHOG PIJKWV TPIXIDiwV.
MpdTuno avanTugng Twv TpIXIdiwv oTa QUAAA. MopiakdG UNXaviouog HOPPOYEVEDNG TWV
pIgikwV TPIXISiwv. Alapudpewon GuUAAoTagiag. SuvToviopeévn avanTugn GUAAoU Kal
ayyeiakou ouoTNUAaToG. MewTponiguog. AvriAnwn Tng BaputnTag. ©1ypopoppoyeveon.
MopIaKEG anokpioEeIG 0€ PNXAVIKEG JIEyEPOEIG. Tpopopop@oyeveon. Eapivonoinon. AvtiAnyn
Tou WwuyxouG. EpBpuoyévean. Mopiakr Baon avantuéng Tou BAacTou Kal Tou aveouc.
MopIakOG UNXaviopnog avanTuéng Tou aywyou 10Tou. FapeToyéveon (WIK®V opyaviouwv: 1.
WOYEVEQDN, YEVIKA YVWPIoPATd, JOppOoAOYia Kal OpHOVIKOG EAEYXOG 2. ZNEPPATOYEVEDN,
oTtadia, doun, diagoponoinon kal geTavaoTeuon. Fovigonoinon: avayvmpion YAueETwy,
gvepyonoinon, oUv3eon, enaywyr, ¢PAayuog NoAucneEPUiag, evepyonoinon YeTaBoAiouoU
WApPIoU, KUTTAPIKOG KUKAOG Kal pUBJIoN TNG avanTu&ng. AUAdKwaon: NnapayovTeg, puduion,
HoppeG. AvanTu&iako npoTuno ApocOQIAAG: HETAEUPBPUIKNA avanTugn, kabopiouog
diagoponoinong EURPUOU, POAOG UNTPIKWV Kal JUYWTIKWV YOVIDiwV.

EpyaoTnpiakéG ACKNOEIG

E€oikeiwon pe Baoikd {NTAMATA TNG avanTugng 6nwc n av&naon kai n JopPoyeveon PeEoa
ano Tn Xpnon NEIpaPaTikK®V MNPOCOeYYIoEwY, HETPAOEWY Kal onTikoU UAIKoU. Xpron Kal
€QApuoyn AoyiopikoU yia BIOMETPIKEG avaAUTEIG, OKOTOHOP@OYEVEDN (UNOAOYITHOG TOU
MNKOUG UNOKOTUAIWV (PUTWV MOU avantuooovTdl oTo okoTdadl, apvnTikr enidpacn Tng
au&ivnec (NAA) otnv avanTu&n Tng npwTeyevoUc pilag, HOPPOPETPIKEG avaAloeig ywviag
oTPEWNC TNG pifag og PeTaAAGyuaTa Tou @uUTOU Arabidopsis thaliana, Zinnia elegans,
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au&ivn/ kuTokivivn Kal kaBopIopOg TNG KUTTAPIKNG TAUTOTNTAG. MapaTtripnon opyaviopuwv
HoVvTEAWV (axIvog, BaTpaxog, dpoad@iia) os diagopa avanTuglaka oTadia, Je Xpnon
NnapackeuaopaTwy n video.

Mopiakn EviupoAoyia

80 EE / EniAoyng / E18ikoTnTag / Kwd.Mnyx. 2905

Ai1daokeral povo oto TuAua MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EPYACTNPIAKWV ACKNOEWY ava Bdouada.
A13aokovTeg Oewpiag: NikoAaog Aaunpou.

A13aokovTeG epyaoTnpiou: NIKOAGog Adunpou.

ZUvTouNn NEPIYPAPn HAORHATOG

MeAETN Kal oxedIaoPOG Tou eviUNOU O€ JOpPIako €ninedo.

Mepiexopeva Oswpiag

APXITEKTOVIKI Kdl XapakTnpIoTIKA TNG TPIadidoTaTng Soung Twv eviUPwY (SUVAEIG nou
kaBopifouv Tn yewueTpia kal diapuopPwaon NoAUNeNTIDIKNG aAuaidag, apxEG Kal
Beppoduvapikn avaiuon Tng avadinAwaong TnG NoAunenTIdIKAG aAucidag Kal Tou
OXNMAaTIoPoU oupnAdkou evlUPOU UNOCTPWHATOG). MéBodol NpoadiopiouoU Kal NpOBAEWNG
TNG TPIodIAGTATNG JOMNG TWV eVIUHWY (BIOPUOIKEG Kal BloUnoAoyIoTikEG pEBodoOI).
OIkoyéEveleg evUPWV Kal OOUIKN/AEITOUPYIKN CUOXETION, BIoUNOAOYIOTIKEC HEBODOI
npoBAEwWnG TNG dpAacng, TNG EVEPYNG NEPIOXNG KAl TWV KATAAUTIKWV AUIVOEEWY eVIUHWV.
Mopiakn Suvapikn Kal Pnxavikr, SodIKEG avakaTaTagelg Kal KIvioelg Tou eviupikoU popiou.
Xnuikn Tpononoinon Tou ev{upikoU Popiou, OnPavon CUYYEVEIAS, XNHIKOG NPoadIopIoHOC
AEITOUPYIK®WV OHAdWYV KAl EVEPYWV MNEPIOXWV. ETEpOAOYA oUOTHNATA EKPPaAonG evIUPWV OE
NPOKAPUWTIKOUG KAl EUKAPUWTIKOUG 0pyaviopouq. EVQUpIKn pnxavikn (apxeg
avaoyediaopuoU TwV HOopPIaK®V Kal AEITOUPYIK®V XAPAKTNPIOTIK®V Tou evIUHIKOU Hopiou).
Moplakéc JEBODOI in vitro KaTeEUBUVONEVNG Kal Tuxaiag HeTaAAagoyéveonc. ApXEC Kal
pEBOJOI in vitro popiakr €§ENIEN Tou eviupikoU popiou. MéBodol unepTaxeiag enAoyng
METAAAQYHEVWVY eVIUPIKWV HOpP®V. HUIOUVOETIKA €vTupa, KATAAUTIKA avTiowuadTa Kal
piBoéviupa. De novo dnuioupyia VEwV AEITOUPYIKOV eVvIUNwV. Eqpappoyég
avaoxedlaopévwy evlUPwV OTn yewnovia, uyeia, Blopnxavia, TexvoAoyieg nepiBAilAovTog.
'Evlupa pe Blotexvoloyikd evdia@épwy nou deopuelouv Kal TPOMonolouv VOUKAEIVIKA o&ga
(doun, puNXaviopog, EPapuoyeEg).

EpyaoTnpiakéG AOKMOEIG

1. ETepoloyn 'Ekppacn Tng MeTapopdang Tou MNouTtabeiou o€ E. coli. 2. KaBapiopog
MeveTikad Tpononoinuévwv Eviupwyv nou ®épouv Enitono ‘€&l 1oTidivov’. 3. EpyaAeia
AvaAuong Tng EvQupikng Aopng. 4. Aopikn EvZupoAoyia: Protein Data Bank. 5. In silico
AvanapdoTtaon kai Avaiuon Tng TpiodiaoTratng Aopung EviUpwy. 6.MpoBAewn TnG
TpiodidoTaTng Aoung Evlupwy pe Tn MeBodo Tng OpdAoyng MovTtehonoinong. 7. EvQupikn
Mnxavikn: in vitro kai in silico KateubBuvouevn MetaAAa&oyévean. 8. Bdoeic AcdopEVWY
EvlUpwv, Asopeutv Kal EvQupikov AvTidpdoswy.

MepiBaAAovTik MikpoBioAoyia

80 EE / YnoxpewTiko / EiIdikoTnTag / Kmd.Mnx. 2040

Ai1daokeral povo oto TuAua MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpeg Bswpiag Kal 2 WPEG EPYACTNPIAKWY AOKNOEWV avd gBdoudda.
A1daokovTeg Oswpiag: Mavayintng Kativakng, Mewpylog ZepBakng, AvaoTaaoia
Tapnakakn, Iopdavng Xat{nnauAidng.
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A13AOKOVTEG EpyaoTnpiou: M'ewpylog ZepBakng, Avaoracia Tapnakakn, Iopdavng
XaTtlnnauAidng, Ho Kepaloyiavvn.

Z0vTouNn NEPIYPAPn HAORHATOG

MikpoBlakeg d1adIkaaoies, HIKPORBIAKEG KOIVOTNTEG BIOTIKEG KAl ABIOTIKEG AAANAENISPATEIG
HIKPOOPYAVIOH®V Kal HOPIaKEC UEBODdOAOYIEC NEPIBAAANOVTIKNG HIKpOBIOAoYidag.
Mepiexopeva Bempiag

Elcaywyn: Ano Tov Pasteur atn oUyxpovn nepiBaAlovTikn pikpoBloAoyia kal BloTexvoAoyia.
duaikoi pikpoBiakoi BioTonol (Edagoc, udaTivol ndpol kal atpoceaipa: MikpoBiakn
noikiAopop@ia, p€Bodol anopdvwang kai napaiapng o kabapr) KaAAiEpyela, aneAeuBEpwaon
Kal d1aonopd HIKPOOPYAVIGU®V, ENISNUIOAOYIKA HOVTEAA. AKpaieg NePIBAANOVTIKEG
KATAOTACEIG KAl XapaKTNPIOTIKA TWV HIKPOOPYAVIOH®V Nou enikpaToUv. AAANAenIdpdosic:
avTaywviopocg/ agevoalionoc, napaciTionog/ Bnpeuaon, ayoiBaia w@EAeld/ KOPUPEVOAAIGHOG,
aAANAEMIOPACTEIG HIKPOOPYAVIOH®Y £0APOUG-PUAANOC(RAIPAG KAl PUTWYV, N ONHaAcia Toug oTtn
OpEYn TV PUTWV, PUBUIOTEC AUENOEWC KAl HIKPORIAKNG NPOEAEUCNG TOEIVEG. SUMBIWTIKEG
oxeoelg). MepIBAANOVTIKA onuaocia Twv Hikpoopyaviopwv (KUkAog Tou dvBpaka:
oanpo@UTICHOC, BloanodounTikEG dPACEIG KAl aVaKUKANGN 0pyavikwv UAIK®OV, KIVNTIKN -
avacoToAn - 0IKOAOYIKN anown TnG BioanodounTikAG diadikaaciag Kal JIKpoRIakn
B10anodounNon OPUKTWV NMNYWV evEPyeIac. O KUKAOC Tou alwTou: 0 pOAOG TWV
HIKpoOpYyaviou®v oTn AIToupyia Tou KUKAoU Tou alwTou. MikpoBIakOG HETAOXNHUATIONOG
AAAwv oToIxeiwv: KUKAoI Bgiou - 010poU - payyaviou - Gwo@OPoU Kal acBeaTiou, To
nupiTIo, MIKPORIAKOG HETACOXNMATIONOG AAA®Y PETAAAW®Y KAl HETAAAOEIDWV Kal 0 pOAOG TWV
HIKPOOPYAVIOH®V OTO OXNKATIONO OPUKTWY anoBeoewyv). MIkpoopyaviopoi kal HOAUVOon Tou
nepIBAirAovToG (H CUPHETOXN TWV HIKPOOPYAVIOHWY 0T HOAUvVON: n €vvola TnG HOAUvONg -
punavaong, To £dagog - ol UdATIKOI NOPOI KAl N ATHOCMAIPA Gav ANodEKTEG PUNWV KAl N
avToxn Toug o€ punavTikd gopTia, JOAUVAN anoé naboyovoug HIKpoopyaviououg, aveeKTIKOI
oTtn Bloanodounon punol, Bloanodounon - HETACXNKATIONOG aypoxnHIK®Y, punavon ano
neTpeAalosidn kai Bloanodounon. MikpoBiakr enegepyacia anoBANTwV: apxeg enegepyaaniag
kal diaxeipiong anoBAATwY, To €dagog oav cuaTnua diaxeipiong anoBANTwy, n BepPOPIAN
XWVEUON OTEPEAG PAcEwG (composting), N HikpoBioAoyia Twv PIATpwY oTaAdEew, N
gvepyn Adaonn, n avasgpodBia Xwveuon, n TpitoBabuia enegepyaaoia). Mopiakeg peEBodoI
HIKPOBIAKAC oikoAoyiag. ZUoTnua aiobnong nukvoTnTag NANBUGHoU HIKpoRiwv.
EpyaoTnpiakéG ACKNOEIG

MikpoBlakeg d1adikaoieg, HIKPOBIAKEG KOIVOTNTEG BIOTIKEG KAl ABIOTIKEG AAANAENISPATEIG
MIKPOOPYAVIOU®V KAl Hopiakeg peBodoAoyieg nepIBAAAOVTIKNG HiKpoBIloAoyiag. 1. MeAeTn
TWV HIKPOBIAKWV KOIVOTHATWV OTO £3apOC HE AUEDN MIKPOOKOMIKN napatnpnan. 2. O poAog
TWV HUKATWV 0TO OXNHATIOHO TwV £DA@IKWV CUGOWHATOMATWY. 3. H pEBodog Twv
01ad0XIKWV apalwoswy o€ TPUBAIA yia Tnv anopovwaon Kai anapibpnon JikpoBIakwy
NANBUCH®V Tou €3Aa@ouc. 4. H pgbodocg Tou NAEov niBavou apiBuou (M.P.N.) oTnv ekTignon
TOU HEYEBOUC TWV MIKPORIaK®V NMANBUCH®YV. 5. EKTiINON TNG avanveuoTIKNAG
0paoTnpIOTNTAG Tou €dAPOUG. 6. MUKOPPIZEG Kal vNUATOROPOI PUKNTEG. 7. MikpoBioAoyIKn
g€€Taon vepou. 8 ZUoTnua aiobnong nukvoTnTag NnAnducopou. 9. Anopovwon DNA and
nepiBaAiovTika deiypaTa.

YnoAoyioTikéG M€BodoI1 oTn BioTeXvoAoyia

80 EE / EniAoyng / EidikoTnTag / Kwd.Mnx. 37

Ai1daokeTal povo oto Tunua MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyacTnPIAK®WV AOKNOEWY ava epdoudda.
A1daockovTteg Bewpiag: Iwavvng Zoupdng.

A13aokovTEG epyaoTnpiou: Indvvng Zoupdng.

Mepiexoeva Bempiag
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1. BioAoyYIOTIK UNOAOYIOTIKN. 2. EEEAIKTIKN npoogyyion. 3. Availuan BloAoyikwv
akoAouBIwV Kal MpoTUNa KpUuPpwVv aAlcswv Markov. 4. AUVAUIKOG NPOYPANUATIONOG OTNV
avaiuon akoAouBiwv. 5. Ta&ivouikn popiakn avaAuon akoAouBiwv. 6. AAyopiBLol
gvToniopoU yovidiwv o€ akoAouBieg yevwpaTikou DNA. 7. Neupwvika dikTua-gvTOMNIOHOG
yovidiwv. 8. Aévdpa ano®dacewv, aAuoeig Markov. 9. MpoadiopIiouog yovidiwv ot
akoAouBiec DNA. 10. AvaAuon kai aAyopiBuol doHIKNG EUBUYPAUHIONG NMPWTEIVIK®V
akoAouBiwv. 11. MeveTikoi aAyopiBuol Kal NpoadiopIoUOC deUTEPOTAYOUG JOMUNG akoAouBiwv
apivo&ewv. 12. AvaAuon dedopevwy ouaTolyiag DNA.

E1di1kn) ®utonaBolAoyia (AcBéveieg Kapno@opwv AEvdpmv kKal AungAou)

80 EE / EmiAoyng / EidikoTnTag / Kwd.Mnx. 770

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY ACOKNOEWV ava eBdopada.
A18aokovTeG Oswpiag: EAsubépiog TZapog, Enapeivvdag ManAwpaTag, NMoAuuvia
AvTwviou.

A13A0KOVTEG epyaocTnpiou: EAcubépiog Tapog, Enapeivovdag ManAwpaTdg, MupTt®
ANeEGVOpa Anupakonouhou, AnunTpiog Toitolyidvvng, MoAupvia AvTwviou.

Z0vToun NEPIypAPn Hadnuarog

Mepiexopeva Bsmpiag

ApPXEC AVTIMETONIONG TWV AoBeVEIDV (KAAAIEpYNTIKA PETPA, XNHIKA, BIOAOYIKN Kal
ouvOuaopévn KatanoAeunaon). OI KUPIOTEPEG HUKNTOAOYIKEG, MPOKAPUWTIKEG, I0AOYIKEG Kal
HN HETAdOTIKEG aoBEVEIEG TWV INAOEISWY, PodakIvIAag, BEPIKOKIAG, KEPAOIAG, dapaoknvidag,
apuydaAidag, eNidg, eonepidocidwyv, PIOTIKIAG Kal aunélou. Meplypadr TG
oupnTwPaToAoyiag, TnG aitiohoyiag kai TnG BioAoyiag kair oikoAoyiag Twv nadoyovwy, Kabwg
Kal TNG eMdnuIoAoyiag Kal TG KATANOAEUNOEWG TWV AVTIOTOIXWY ATBEVEIDV.

BiokAipaToAoyia

80 E§ / EnmiAoyng / EidikoTnTag / Kwd.Mnyx. 2885

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpyaAcTNPIaK®V AOKNOEWY ava eRJdopdda.
A1d3ackovTteg Bewpiag: Aikatepivn Xpovonouhou, ABavdaoiog KapouTtong, Imavvng Toipog.
A13AoKoOVTEG epyaoTnpiou: Aikatepivn XpovonouAou, ApioTeidng MaTtooukng, ABavaaciog
KapouTong, Iwavvng Taipog.

ZUvTOMN NEPIYPAPR HAORHATOG

Mepiexopeva Oempiag

To avTikeigevo TNG BlokAipaToAoyiag nepiAapBavel HEAETN HIKPOKAINATOG e KAQOOIKEG Kal
vEeg neBodoloyieg, a&lonoinon BIOKAINATIKOV ouVONK®WV 0TOV MOAE0DOUIKO OXEDIACHO,
aoTikd HIKPOKAIYA - punavon aThoo®aipikoU nepIBAAAOVTOG, HETEWPOAOYIKOG KivOUVOG Kal
EUPAEKTIKOTNTA TNG BAACTNONG .

Bioguoikn kai NavoTexvoAoyia
80 E§ / EnmiAoyng / EidikoTnTag / Kwd.Mnyx. 126
MepiAapBavel 3 wpec Bewpiag Kal 2 WPEG EpyAcTNPIAKWV ACKNOEWV ava Bdouada.

A1daokovTeg Oswpiag: ABavaciog XouvTtag, KwvoTavTtivog Mngbavng.
A13AaokKoVTEG epyaoTnpiou: ABavaaoiog XouvTag, KwvaoravTivog Mnebavng.
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Z0vTouNn NEPIypAPn HAORHaTog

Mepiexopeva Oempiag

1. Eioaywyikd , Ano Tnv TexvoAoyia Tou XBeg otnv TexvoAoyia Tou ZhApepa , Moplakeég
Mnxavég , And Tn Bio- otn Navo- TexvoAoyia , Mopiakn AvaAuon-KpuotaAloypagia
aKTIiVQV-X.

. Opiopoi - O EuBUg Xwpog, Enineda kai AisublUvoeic oTo EuBU MAgypa.

. KpuotdAAwon.

. O AvTioTpopog Xwpog, ZuAloyr Asdopévwyv (I).

. MeTpikda =ToIxeia kal KpuoTaAAoypa@ikr ZUPUETpIa.

. NapdyovTag Aopng kai 'Evraon. ZuAdoyn Asgdopévv (1I).

. ZuvdapTtnon HAekTpovikng MukvoTnTag.

. Mpooeyyioeig oTo MpoBAnua Twv dacewv, KpuataAloypapia MpwTeivav.

. BeATioTonoinon Aoung

10. BeATioTonoinon Aopng, E@apuoyeg. BiBAloypagikn aogknaon.

11. Noingg Texvikéc Biopuaikng & NavoTtexvoAloyiag

EpyaoTnpIakEG AOKNOEIG

1. KpuotdAAwaon Aucolupng.

2. AvaAuon sikdvag nepiBAaong ano kpuaoTaAAo.

3. AvaAuon xaptn NAEKTPOVIAKNG NUKvVOTNTAG Kal eUpeon HoplakoU npoTunou.

O O NOUTA WN

9° EEaunvo
AvdaAuon Biopopiwv

90 EE / EmiAoyng / EidikoTnTag / Kwd.Mnyx. 128

A1daokeTral povo oto Tunua Mewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY ACOKNOEWV ava eBdopada.
A13aokovTeG Bswpiag: NikoAaog Adunpou.

A13aockovTteg epyaaTnpiou: NikoAaog Adunpou.

Mepiexopeva Oempiag

ApXEC MOIOTIKNC KAl MOOOTIKNAG avaAuong. ®acuaTookonikeG HEBodol avaiuong
(®paopaTookonia opaToy, unepiwdoug, unepudbpn, GOBOPICHOG, PWOPOPICHOG, KUKAIKOG
JIXPpWIioNOC, NupnvikoU PayvnTikoU guvToviopoU Kal pagpaTopeTpia palac).
Xpwuatoypa®ikeg pEBodol avaiuong (uypn, agpia, uwnAng andédoaong, avaoTpopn).
Mopiakn d1ayvwoTiKr (MOVOKAWVIKA avTIOWHATA, avoooAoYIKEG HEBodoI availuang,
d1ayvwoTIKA oUCTAUATA VOUKAEIVIK@OV 0EEwV). MéBoJoI NPpWTEOHIKAG avaAuong (2D
NAEKTPOPOPNON, TPIXOEIDNG NAEKTPOPOPNON, pacuaTodeTpia palag). NavoouoTnuarta
unepTaxeiag availuong. BioaiobnTripeg, HikpoouoTolxieg NpwTeivwv/DNA (xnHeia oTepedag
(PAoNG, KATAOKEUN Kal Epapuoyeg). Epapuoyeg kal napadeiypata pebodwv availuong e
YEWMOVIKO, BIOPNXAVIKO Kal KAIVIKO evOIaQEPOV.

EpyaoTnpiakéG ACKNOEIG

1. Avixveuon kal NogoTikOG Npoadiopiouog Beiapivng (Bitapivn B1l) pe @pacpatookonia
opaTtou. 2. EvQuuikdg npoodiopiopdg aiBavoAng oe deiydaTa ppoUTwy Kal dAKOOAOUXwWV
noTwV PE aAKOOAIKN apudpoyovdon. 3. Anopgdvwon Kal NOGOTIKOG NPOoadIopIoHOG Kadgivng
Kal AakTolnG yaAakTog. 4. EkxUAIoN kageivng and Todl Kal XapakTnpiopog He
Xpwpatoypagia AenTig oToiBddac. 5. EkxUAIon Kai diaXwpIopOG KAPOTEVOEIdWV KAl
XAWPOPUAANG WE uypn xpwHaToypagia otHANG o Sephadex LH-20. 6. MpwTEOMIKA
avaiuon: Alaxwplopodg kal avaluon Twv NpwTEIVOV Tou auyoU PeE NAEKTPOPOPNON OE NNKTRH
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noAuakpuAapidiou napoucia SDS. 7. Ev{UNoOUVIETOI aAvOCONpocpo@PNTIKOi Npoadiopioioi
OTEPEAG PAONG: avixveuon Kal npoadiopiopdg avoooopaipivng IgG oe deiypa yaAartog.

BioTexvoAoyia Zowv

90 EE / YnoxpewTiko / EidikoTnTag / Kwd.Mnx. 175

A1daokeTal povo oto Tunua MFewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpec Bewpiag Kal 2 WPEG EpyAcTNPIAKWV AOKNOEWV ava Bdouada.
A1daokovTeg Oswpiag: HAiag HAIGnouAoc.

A13aokovTeG epyaocTnpiou: HAiac HAIGnouAog.

Mepiexopeva Oempiag

1. Eigaywyn. 2. TexvoAoyieg AeIToupyikng yovidiwpaTiking. 3. Texvoloyia diayovidiakwv
{wwv. DApPakeuTIKn KTNVOTpoQia. EpapuoyEg Texvoloyiag diayovidiak®V GuoTNHATWV. 4.
TexvoAoyia kaTeuBuvopevng yovidiakng oToxeuonc-Anuioupyia knockout novrikwyv. 5.
TpOMonoINCEIG TOU EUKAPUWTIKOU yovIdiwpaTog Pe To ouotnua Cre/loxP. O Tonoeidikog
avaouvduaouog Tou guoTnpartog Cre/loxP. E@appoyég Tou ouoThpaTtog. 5.1. Anopdkpuvon
Tou deikTn BETIKAC EMAOYAC. 5.2. 'Yno 6pouc’ yovIdIakEG TPONOMNoINOEIG. XPOoVIKA
ENAyOUEVEG YOVISIAKEG TPOMOMOINOEIG. 5.3. ZUOTNHA TETPAKUKAIVNG-pUBUION o€
HETaypa@ikod eninedo. 5.4. PUBUION TNG EKPPACNG O€ PETA-PETAYPAPIKO €Minedo. 6.
MpoaoBia MeveTikn: Ano Tov QaivoTuno atnv eUpeon Tou yovidiou. XnNUIKN HETAAANAEOYEVEDN
pe aibulviTpoloupia. EvToniopog Tou peTaAAaypevou yovidiou. MOAUHOPPIKOI YEVETIKOI
OeikTeC. 6.1. MOAUPOPPICUOG UnKoug anAng aAAnAouyiag (simple sequence length.
polymorphisms, SSLPs). 6.2. MoAUHOpQIOHOG evOG VOoukAgoTIdiou (single nucleotide
polymorphisms, SNPs). 7. KAwvonoinon. MéBodol kAwvonoinong. Alaxwpiohdg euppuou.
Mupnvikn HETAPOPA. Epappoyeg TG KAwvonoinong oTnv KTnvoTpogia kail Tn BloTexvoAoyia.
8. BAaoTika KuTTapa. Mou BpiokovTtal Ta BAaoTika kKUTTapa. EuBpuovikd BAaoTika kUTTApa.
BAaoTikd kUTTApa evnAikwv. Enayopeva nAsioduvapa BAaoTika kUTTApa. 9. Movidiakn
Oepaneia. ®opeig aTnv yovidiakn Bepaneia. PeTpoioi. Adevoioi. MpoBARuaTa oTnv yovidiakn
Bepaneia. 10. AvooonoinTiko ZUoTnHa. MovokAwvika AvTiowpaTta. EppoAia. 11. Iol.
EpyaoTnpIakEG AOKNOEIG

Alayovidiakd novTikia, Anopovwon nAacpidiakoU DNA og peydAn kAipaka, KAwvonoinon
DNA og nAaopidiakoUg popeic, E@appoyég Tng BioTexvoAoyiag otn didyvwaon agheveiwy,
Texvikéc uBpidonoinong, KpuoouvTripnon.

Fovidia kai MepiBaAAov

90 EE / YnoxpewTiko / EidikoTnTag / Kwd.Mnx. 2765

A1daokeTal povo oto TuANa MFewnovikng BioTexvoAoyiac.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EpYACTNPIAKWV ACKNOEWY ava Bdouada.
A1d3aockovTteg Bewpiag: MoAudelkng XatgonouAog, Iwavva KoupTtn, AfunTpa MnAiwvn.
A1d3aockovTteg epyaaTnpiou: MoAudelkng XatZonouog, Imavva KoupTn, AnunTpa
MnAiovn.

ZUvTouNn NEPIYPAPR HAORHATOG

O oTox0G TNG Bewpiag Tou padnuartog Movidia kai MepiBaAAov gival n kaTavonon Twv
nepIBAANOVTIKOV (EEWTEPIKWV) CGIVIGAWV KAl N andkKpion TwWV 0pYaAVIOH®V HECW dUVAUIKOV
HETABOAWV €KPPAcNG n.x. ENAywyn n/kar kataotoAn diagopwyv yovidiwv. Idiaitepn Eugpaon
diveral kar oTnv aAAnAenidpaon yovidiwv kai nepIBAANOVTOG Yid TNV avanTuén Twv
opYavioU®V.
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Mepiexopeva Bempiag

FEVETIKN TNG CUNNEPIPOPAC {WIKWV OpYAVIOU®V. MEVETIKN avaAuon TnG CUPMNEPIPOPAG.
FEVETIKN TNG OUNNEPIPOPAC OTOV AvBpwno. SUNNEPIPOPEG NPOCApPHOYNG - n didnauon Twv
EVTOMWV. MEVETIKN KAl HOPIAKN NPoosyyion TnG dianauong. PUBUIoN Tng dianauong Kai
HOPp®EG YoVIDIAKNG Ekppacng. MpwTeiveg kaTanovnong kai o poAog Toug oTn dianauon.
BioAoyika poAodyia. BioAoyikoi puBpoi kal npoaappoyn. Kipkadikdg pubudc. Ta wpoAoyiaka
(clock) yovidia oTn Drosophila. Ta kipkadikd poAoyla TwV EVTOHWV. Moplakn HEAETN
KIpKadIkwV ouoTnNHATWV o€ d1apopoug opyaviopous. Kipkadikd kal pwToneplodika poAdyia.
MepIBaAAoVTIK HOAUVON KAl avTanoKkpion opyaviou®wyv. Mopiakoi ynxaviopoi
aAANAenidpaong GUTOV Kal JIKPOOPYaviopwV. MovISIaKEG anoKpioelg TWV PUTIK®V
0pYaVIOU®V OTO (WG KAl O€ Pnxavika epediopata. Mopiakoi INxaviopoi anokpiong o€
aBIoTIKEG KATANOVAOEIG. Mopiakr NpooappooTIKOTNTA.

EpyaoTnpIakEG AOKNOEIG

ZTOXO TWV €PYACTNPIAKWY AOKNOEWV ANOTEAEI O TPONOG AvaAUONG Kai n oTpaTnyIkh TwV
HOPIaK®V AMOKPIiCEWV TWV 0pyaviouwyv ota diagopa nepiBailovTikd aividAa.
MapakoAoUBnaon Tou BloAoyikoU KUKAOU Tou evTOPOU Sesamia nonagrioides (Lepidoptera:
Noctuidae) oo gpyaoTtnpio. Anogovwon RNA ano Tn Sesamia nonagrioides. Kataokeun
cDNA. KaTeuBuvTrpIeC YPAUHEC VIO OXEDIAONO EKQPUAIOHEVWV EKKIVNTOV Yid anopovwon
yovidiou. EEoikeiwon pe BionAnpogopikn (HEow d1adikTUoU) yia avaiuon yovidiwv Kdal
npwteivwv. To EBvikd Keévtpo MAnpogopiwv yia Tn BiotexvoAloyia (NCBI). AvaTtopia apxeiou
GenBank [«xapakTnpioTiko CDS» (CDS future)]. To Baoikd EpyaAeio Avalitnong ue
Tonikn ZToixion (Basic Local Alignment Search Tool, BLAST) w¢ JEB0DOG UpeONG
opoIOTNTAG akoAouBiwv. MEBodol Npoyvwang xpnoigonoiwvtag akohouBieg DNA. MeBodol
npoyvwaong XpnoIHONoIwVTAG NPWTEIVIKEG akoAouBieg. MPpWTEIVIKN TAUTOTNTA BACICUEVN OTN
ouoTaon PHECw TOU €EunnpeTn (server) ExPASy Tou EABeTIKOU IvoTiTOUTOU
BionAnpo@opikng. ®UGIKEG 1I010TNTEG NPWTEIVOWV Baciopéveg oTnv akoAouBia [Compute
pI/MW & ProtParam (ExPASy)]. MoTiBa kal npdtuna. Enidpaon Tou nepiBailAovTog oTo
npoOTUNO avanTugng Tou puTOU-POVTEAOU Arabidopsis thaliana. MéBodol anopdvwong
@uTikoU RNA. AvTidpaon avaoTpo®ng JETAYpAPnG kal kKataypaern TngG dUVApIKNG TnG
€KPPaAong yovidiwv Pe nUINoooTiko PCR.

MeTaBoAiki Mnxaviki-BlioXNHIKEG AIEPYATIEG

90 EE / EmiAoyng / EidikotTnTag / Kwd.Mnyx. 129

A1daokeTral povo oto Tunua Mewnovikng BioTexvoAoyiag.

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY ACOKNOEWV ava eBdopada.
A1daokovTeg Bswpiag: MavayimnTng Kativakng, EypavounA ®AgPeTAKNG.
A13aokovTeG epyaoTnpiou: MNavayimtng KaTivakng, EygavounA dAepetakng, Mapia
Anpou.

ZUvTOoMN NEPIYPAPR HAOAHATOG

To paénua Tng MeTaBoAIkng Mnxavikng - Bioxnuikég Alepyacieg 510A0KETAl WG HABNUa
€nMIAoyn¢ oTo 90 €EAPNVO Tou NpoypdpuaTog onoudwy Tou TUAKATOG FEWNOVIKAG
BioTexvoAoyiag. Zkonog Tou PabnuaTog gival va napoucidoel TNG oUYXPOVEG
BIOTEXVOAOYIKEG EQAPHOYEG Ol OMOIEC EXOUV WG OTOXO TO OXEDIACWO, TNV EKTEAEDN KAl TNV
a&loAoynon eneuBACEWY OTOV NPWTOYEVN Kal SEUTEPOYEVN UETABOAIOUO Yia TNV NApaywyn
METABOAITOV UWPNANG NpooTIBEuevnG a&iag. ZTnv UAN Tou pabnuaTog nepiAaypavovTai:
Elcaywyn otn HeTaBoAIKN pnxavikn, BApaTa yia Tnv e@appoyn TnG HETABOAIKNG KNXAVIKAG,
STPATNYIKEG YIa TNV aU&non TNG CUYKEVTPWONG ENIBUPNTWV PETABOAIT®WV, KaTeubBuvouevn
€EENIEN peTABoAIKwV digpyaaiwv, TEXVOAOYIeG Mou xpnoigonoloUvTal oTn HETABOAIKN
pnxavikn, PUBpion peTaBoAikwv Siepyaci®wv, EQapuoyeg TnG HETABOAIKAG HNXAVIKAG,
BioTexvoAoyikn napaywyn auivo&Ewyv, MetaBoAikr Mnxavikr oTnv augnon Tng
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AVOEKTIKOTNTAG TWV KAAAIEPYOUHEVWY QUTWV O dBIOTIKEG KATAMOVNOEIG, MeTaBOAIKN)
Mnxavikn oTn BeATiwon TN BpenTIKNG a&iag Twv QUTWV, MeTABOAIKN PNXAVIKN OTN
napaywyn OEUTEPOYEVMY HETABOAITOV PE UWNARN nNpooTiBeuevn agia.

Mepiexopeva Bsmpiag

1. Eioaywyn otn MeTtaBoAikn Mnxavikn. 1.1. Opiopog MeTaBoAikng Mnxavikng. 1.2.
XapakTnpIoTIKa TN HETABOAIKNG Mnxavikng. 1.3. Toueic dpaoTnpionoinong Tng MeTaBoAIKNAG
Mnxavikng. 2. BAparta yia Tnv epappoyn TnG HETABOAIKNAG HNXavikng. 2.1. XapToypapnon
TWV HETABOAIK®WV dlEpyaciwv. 2.2. ANopovwaon TwV yovidiwv nou Kwdikonolouv yid Td
€v{UNa Nou CUHMETEXOUV OTNV WETABOAIKN diepyaaia. 2.3. FEVETIKN Tpononoinon
0pPYaVIOUWV HE BIOTEXVOAOYIKO evila@épov. 2.4. AEI0AOYNON TWV ANOTEAECUATWY TNG
MeTaBoAIKNG Mnxavikng. 3. ZTPATNYIKEG yia TNV aU&Non TNG CUYKEVTPWONG ENIBUUNTOV
HETABOAITWV. 4. STPATNYIKEG YIA TNV NAPAYWYN VEWV HETABOAITWV. 5. SUvOUAOTIKN
Bloxnueia. 6. ZTpaTtnyikeg yia TNV Peiwon aveniBuunTwy PeTaBoAiTwv. 7. Kateubuvopevn
€EENIEN peTaBoAIkwV Slepyaciwv. 8. To NnapeABoOv TnG HETABOAIKNG PHNXAVIKNG. 9. To YEAAOV
TN MeTaBoAikng Mnxavikng. 10. TexvoAoyieg nou xpnaoigonoiouvTtal otn MeTaBoAIKr
Mnxavikn. 10.1. O1 TexvoAoyieg Twv —omics oTnv MeTaBoAikr Mnxavikr. 10.2. AAAnAouxion
DNA o€ yovIdIwpaTIKr KAigaka. 10.3. AvaAuon petaypapnuatwv. 10.4. MpwTeoIKN
(Proteomics). 10.5. MetaBoAouikn (Metabolomics). 10.6. O pdAoG TNG BionAnpo@opIikng
otn MeTaBoAikn Mnxavikr. 10.7. H Asitoupyikrf FovidiwPaTiKh oTnV avTtioTpo®n MeTaBoAikn
Mnxavikn. 10.8. Zuyxpoveg ouvduaaoTIKEG Npogoeyyiosig. 10.9. H xprion 100TONWY YId Thv
HEAETN PETABOAIKWV powv. 11. PUBuIon peTaBoAikwv digpyaoiwv. 11.1. PUBuIon Tng
ev{UMIKNG dpaoTikdTNTAG. 11.2. MpoTuna avadpadoTikhg avaoToAnG. 11.3. SToixeia KIVNTIKAG
PUBHIOTIKWV KAl UN-pUBHIOTIKOV eviUPWY. 11.4. AAAAYEG DIauOpPWoNnG Kal JETA-
HETAMPACTIKEG TPOMOMOINCEIG 0TA PUBUIOTIKA €viupa. 12. BioTexvoAoyikn Mapaywyn
Apivo&gwyv. 12.1. Biopynxavikn MNapaywyn Adivogewy. 12.2. BakTnpiaka oTeAéxn nou
XpnoigonoioUvTal oTnV napaywyn agivo&Ewyv. 12.3. Bioxnuikég diepyaacieg BloouvBeang Twv
20 Baoikwv apivo&Ewyv. 13. BioTexvoAloyikn Mapaywyn AuivoEewv and To Corynebacterium.
13.1. Avaiuon BloouvBeTIKWV 00wV OTa KopuvéPoppa Baktnpia. 13.2. MeTaBoAikn
Mnxavikn oTnv napaywyrn L-yAouTapivikou. 13.3. MeTaBoAikiy Mnxavikn oTnv napaywyn L-
Augivng. 13.4. MeTaBoAikr Mnxavikn oTnv Napaywyn apwpaTikwv agivoEewy. 14.
MeTaBoAikn Mnxavikn otn av&non TngG avOekTIKOTNTAG TwV KAAAIEPYOUUEVWY PUTWOV O€
aBloTikeg kaTanovnoelg. 15. IxediafovTrag YEVETIKEG eNgPPBATEIg yia TNV augnon TG
avBEKTIKOTNTAG TwV KAANIEPYOUHEVWY PUTWV O€ ABIOTIKEG KaTanovnoeig. 15.1. Movidia
oTdxO0! yia TNV al&non TnG avBekTIKOTNTAG TWV KAAANEPYOUHEVWY QUTWV OE ABIOTIKEG
karanovnoeic. 15.2. MeTtaBoAiki Mnxavikr otn BiooUvBeon TWV CUPBAT®OV OOPWAUTWV. 16.
MeTaBoAIkn Mnxavikn otn BeATiwon Tng BpenTikng a&iag Twv @uUTwV. 17. MeTaBoAIKn
HNXAvikr oTn napaywyrn SEUTEPOYEVWV HETABOAITWV HE UWNAR NpooTiBepévn agia.
EpyaoTnpIiakEG AOKNOEIG

O1 epyacTnplakEC AOKAOEIG TOU pHaBnpaToc MeTaBoAiknc Mnxavikng — Bioxnuikeg Alepyaaisg
€XOUV WG OTOXO TNV €€oIKeiwan PE BACIKEG HEBODOUG Nou ¥pnaoiponololvTadl KaTd Tnv
avaAuon peTaBoAikwv diepyaciwv TOGO o€ €ninedo KUTTApou 600 Kal o€ eninedo
opyaviopouU. Ma To okono auTd ol NpayHaTonoloUNEVEG EpYACTNPIAKESG AOKNOEIG NMOU
(PEPVOUV TOUC POITNTEC O eNAPN KE Ta oUyXpova epyaleia TNS NANPOQPOPIKNG Ta onoia
€XOUV OKOMO TNV avaAuon Twv PETABOAIKWV JIEPYATIOV OE MOAAOUG OpyavIoOHOUG HECW TNG
Xpnong dieBvwv Bacswv Popiakwv dedopévwyv. EnmAéov oxedialovTal Kal
npayupatonoloUvTal oAoOKANpwHEVA MEIPAPATA TA OMN0id £X0UV WG GTOXO TNV HETAYPAPOUIKA
avaiuon PETaBoAIKwV OIEpYACI®V MouU OXETICOVTAl JE TNV AVOEKTIKOTNTA TWV
KAaAAIEPYOUUEVWY PUTWV O€ aBIOTIKEG KATANoVAOEIG. 1. AvaAluon kai xapToypdgpnon
Bloxnuikwv digpyacinv HEow O1EBVOV BAgswv Poplakwy dedopevwy. 2. In silico evToniopog
yoVvIdiwV NoU PETEXOUV O OUVOETEG HETABOAIKEG Olepyaaiss. 3. MeTaypa@opikn avaAuaon
HETABOAIKWV OlEpYACI®V HEOW TNG MEBODOU RT-PCR. 3.1. Anopovwon oAikoU RNA. 3.2.
MoloTikn kal nocoTikn avaAuon RNA. 3.3. S0vBeon cDNA. 3.4. MNpoadiopIoPOC eNINEdWV
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HETAYPAPNUATWV HECW NUINOCOTIKAG KAl NoooTIKAG PCR. 3.5. AvaAuon kal cuyypaen
NEIPAPATIKOV AMOTEAECUATWV.

MIKpOBIaKEG ZUPNWOEIG

90 EE / EmIAoyng / E18ikoTnTag / Kwd.Mnx. 1415

A1daokeTal povo oto Tunua Mewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EPYACTNPIAKWV ACKNOEWY ava Bdouada.
A13aokovTeG BOswpiag: Mewpylog ZepBakng, Iopdavng Xat{nnauAidngc.
A13AOKOVTEG gpyaoTnpiou: M'ewpylog ZepBakng, Iopdavng Xat{nnauAidng, Hw
KepaAoyiavvn.

ZUvTouNn NEPIYPAPn HAORHATOG

MeAETN TwV BIOKATAAUTIK®V Kal BIOXNHIKWV dUVATOTATWV TWV HIKPOOPYAVIOH®V KABWG Kal
ol BIOUNXAVIKEG EQAPHOYEC TOUG HECA ano Tn AsiToupyia BioavTidpacTnpwy yia Tnv
napaywyn npoiovrwy Kal Tnv napoxn unnpeciov.

Mepiexopeva Bempiag

1. KaAAIEpYEIEG HIKpoOpYaVIOHWV. 2. BIOJETATPONEG e TN BonBela HIKPOBIAKWY KUTTAPWV.
3. ApigTonoinon ouveBnkwv KaAAIEPYEIAG Kal ouvBnkwyv BlopeTaTponng. 4. H augnon Twv
HIKpoBIaK®WV NANBUCH®V 0 KAEIOTA Kal avolXTd ouoThuaTa KaAAiEpyeiag. 5. ZuoTnuara
BloavTIdpaoTApwyV o€ Ogipd. 6. SUCTANATA AKIVNTOMNOINKEVWY KUTTAPWV. 7. ZUPNWMOEIC
0TEPEAG KaTaoTaong. 8. H au§non Twv HIKpoRIakwy NANBUCHWY O OTEPEA unooTpwUard. 9.
DUOIKOXNMIKA Kal BloXNUIKA XapakTnpIoTIKG TOU unooTpwpaTtog. 10. Ageon Kal EUPEDn
CUpwon. 11. 'EAeyXoC Twv YeETABOAIKWV 0dwV. 12. Mpoadiopiouog TnG Blopalag Kal Twv
HETABOAIK®WV NPoidvTwy. 13. TUNIKEG KAl OEEIDWTIKEG CUNWOEIC KAl BIOUETATPOMNEG
(aAkOOAIKN, YAAGKTIKI, NPOMIOVIKN, HUPUNKIKN, BOoUuTupikn (Uuwaon). 14. Mapaywyn
noAAanAaciacTikoU UAIKOU, HIKPOBIAKNG NPWTEIVNG, HIKPORIaKWV eAaiwv, eviUPw®V,
avTiBioTIKwV, BITagivov, BlonoAudepwy, Blodgpiou, opyavikwyv o&Ewv. 15. BioyeTaTponeg
oakxapwv, udpoyovaveipakwy, AINapwVv OWUATWY, AAKOOA®V, OTEPOEIdWV KAM. 16.
Blopnxavikeg epapuoyeg.

EpyaoTnpIakEG AOKNOEIG

EpyaoTnpiakég aoknOEIG yia TN HEAETN TNG KIVNTIKAG aU§Nong o€ KAEIOTA KAl AVOIKTA
ouoTAHATa KAAAIEPYEIAG KaBwG €niong Kal yia Tov NpoadiopIcUO NApAPETPWY MOU
ennpealouv TIG QUUWOEIG. 1. MgEB0doI eKTiPNONG HIKPORIAKWV NANBUCU®YV Kal JIKPORIAKNAG
Biopalag. 2. MeAETN TNG KIVNTIKNAG aU&Nong HIKPOOPYAVIOUWV OE KAEIOTH KAAAIEpYEIQ
(HeTPNON Blopdadag kal CUYKEVTPWONG NEPIOPIOTIKOU napdyovTa yia Tnv avgnon oTo
unooTpwia). 3. EniAuon BewpnTIKOV AOKNOEWV KIVNTIKAG aUENOonG 0€ KAEIOTA oUCTNHATA
KaAAiEpyelag. 4. Nepiypa®n diapopwv TUNwv BioavtidpacTnpa. 5. MeAETN TNG KIVNTIKAG
al&nong ¢UUNG o€ oUaTNUAa ouVEXOUG KaAAIEpyelag. 6. EniAuon BewpnTIK®V AOKNOEWVY Yid
TNV EKTIHNON TWV NAPAHETPWY AUENONG OE JIAPOPETIKA CUCTNHATA CUVEXOUG KAAAIEPYEIAG.
7. AUENON TWV HIKPOOPYAVIOUWV OE OTEPEA BPeNTIKA UNooTpwHATd. 8. MoOCOTIKOG
NpoadIopIoHOC NPWTEIVOV HE TN YEBodo Bradford. 9. MpoadiopioHOG opyavikwyv
unooTpwHdTwV (UPWOoNG PE agpia xpwuaTtoypagia (aiBavoin, gedavoin).

Mopiakni Avayvmpion

90 EE / EniAoyng / EidikoTnTag / Kwd.Mnyx. 1405

A1daokeTal povo oto Tunua MFewnovikng BioTexvohoyiag.

MepiAapBavel 3 wpec Bewpiag KAl 2 WPEG EPYACTNPIAKWY ACKNOEWY ava Bdouada.
A1daokovTeg Oswpiag: HAiag HAIdnouAoc.

A13aokovTeG epyaoTtnpiou: HAiag HAIGnouAoc.
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Mepiexopeva Bsmpiag

EvotnTa I. Tevikég apxEG. 1. Aopika oToixeia Blopopiwv (apivogea, BAoeIg, NpoaBeTIKA
Blopopla,npwTeiveg, nupnvika o&€a). 2. Tunol aAANAenIdpAcewy NOU CUHPHPETEXOUV OTNV
avayvwpion ( NoIOTIKN Kadl NoCoTIKA avaAuaon). 2a. AAnAenidpdaoeig PeTa&l aTopwv. 2B.
ANNAEMIdpAcelg SoPIKWV aToIXEIWV Hopiwv. 3. Evepyelakn avaAuon aAAnAenidpacewy. 3a.
Mopiakr Mnxavikn. 3B. Mopiakn Auvauikn. 4. BaBuoi avayvwpiong, avayvmpion UWnAng
nioToTnTag. 4a. OpIoPog TNG Moplakng Avayvwpiong. 4B. H UUBOAR TwV ATOHIKWV
aAAnAemdpdoewyv otnv avayvwpion (1. YOpoyovikoi degpoi. Il. HAEKTPOOTATIKEG
aAANAEMIOPAOCEIC. 1. ZTEPEOOOMIKN Napeunddion). 4y. Mevikn pebodoAloyia oTabeponoinong
€0WT. NA. QopTiwv. 5. MePIOXEG avayvwpiong NpwTEIVAV. 5a. Aopika aToixeia. 58. H B€an
TOU UNOOTPWHATOG. 6. MEyeBOG KAl MOAUMAOKOTNTA NEPIOXWV AVAYVWPIONG.

EvotnTa II. Xnuikn peTaBifaon ofuaTog HETA&U KUTTdpwv. 1. ZuvABEIG Joplakoi Pnxaviouoi
yia JeTaBifaon onuaTtwv. 1a. Mnxaviopoi. 1B. Evepyéc ouddeg. 2. OpuOVEG,
VEUPOWETADOTEG, TOMNIKOI XNKWIKOI egoAaBnTég. 3. MeTaBifaon onuaTog oTIG HEUBPAVES Kal
To KUTONAAopa. 4. STePOoEIdEIC OPUOVEC Kal 01 UNOdOXEIG ToUG. PepopdveG. 5. Aoun
HEUBPpaVIK®V NpwTeIVOV. KavaAia kal unodoxeic.

EvornTa III. Epappoyég oTig MNewnovikeg EnioTrpeg. 1. BioTexvoAoyikdg oxediaopog
PAapuAKkwV. 2. Anyioupyia avTiocwUaTwyV KATa IOV Kal BakTnpiwv. 3. AvTioTaon QUT®V o<
BakTnpla pe YETAAAAKTIKEG dlepyaciec. 4. ENeEfynon onuavTik®v dIEpYACI®V TWV PUTOV
OTO HopIako €ninedo. 4a. MeTakivnon 10VTWV 0Ta GUTA. 4B. dwTooUvBeon. 4y. H kivnon
oTa QpuTd.

EpyaoTnpIakEG AOKNOEIG

Mopiaka povteAa nenTidiwv, Mopiakd ypa@ika CUOTAPATA, HOVTEAA NENTIdiWV Kal
METAAAAEEIG, Avayvwpion EVEPYWV OPAdWY, 0XESIAOUOG PAPHUAKWY, AHIVOEEA — HEAETN TWV
OTOIXEIWV OEUTEPOTAYOUG DOMNG NPWTEIVDV, AlHooQaipivn — MEAETN TWV OTEPEODOUIKWV
aAAaywv Pe TNV 0&uyovwan, MeAeTn Twv aAAnAenidpaccwy npwTeivng — DNA oTo cUPnAoko
Aapda kaTaoToAEQ/XEIPIOTN, MEAETN TWV PEURPAVIKWV NPWTEIVOV.

Frempyikn ®appakoAoyia

90 EE / EmiAoyng / EidikoTnTag / Kwd.Mnyx. 2955

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEG EpYAcTNPIAK®V AOKNOEWV ava epdoudada.
A13aokovTeg Bswpiag: dwTeiviy ®Aoupr), AvacTaciog MapkoyAou.

A13aokovTeG epyaoTnpiou: dwTeivi) DAoupr, Avaotaciog MapkoyAou.

Z0vTouNn NEPIypAPn HAORHaTog

Mepiexopeva Oempiag

Tdoeic oTn oUyxpovn GuTonpoaTaaia. BioAoyikr dpaon ®.M. (unxavioupoi dpaong,
EKAEKTIKOTNTA). MapdyovTeG Nou enNnpealouv Tnv €i00d0 TWV GUTONPOCTATEUTIKWOV
npoiovtwv (®.M.) oro nepiBaiiov. H TUxN kal n cupnepipopd Twv ®.M. oTo NepIBAAAov.
YnoAgipypata ®.M. oTo yewpyikd nepiBaiov. To&ikoAoyia Twv ®.M. NMapdyovTeg nou
ennpealouv To pEyEBOG TNG enidpaong Twv ®.M. oTo nepiBarlov. AvBEKTIKOTNTA TWV
QuTonapacitwv ora ®.MN. MuknTokTOVA KAl HUKOTOEiVEG. MPoadiopioudg Tou KIvOUVoU yid
Tov dvBpwno kail To nepiBailov and tn xpron Twv O.M. QEAeIeC Kal Kivdouvol and Tn
xpnon Tov ®.MN. AvanTugn pebddwv NpoadiopiouoU UNOAEINNATWY ®.1. KAl HUKOTOEIVOV
oTa TPO®IUa Kal To nepiBaiiov.

EpyaoTnpIakEG AOKNOEIG

M&Bodol NpoaTaciag QUTIKNG NApaywyng-XnKIKn euTtonpoaoTtacia. Katnyopieg
(PUTOMPOCTATEUTIKWV NPoiovTwy. Tunonoinon ®.MN. (Hop@éG okeuaopdTwy, ocuoTaaon).
Xpnrion ®.M. (emAoyr, epapuoyr, NPoPuUAAgelg, npoBARuarTa).
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ApXEG M'evETIKNAG BeEATimoNGg Zowv

90 E§ / EmiAoyng / EidikoTnTag / Kwd.Mnx. 16

MepiAapBavel 3 wpeg Bswpiag Kal 2 WPEG EPYACTNPIAKWY AOKNOEWV avd gBdoudda.
A1daockovTteg Oewpiag: Nikohaog Agpipng, MavayiwTa KoutooUAn, AvTwviog Kodivakng.
A13aokovTeG epyaoTtnpiou: MavayiowTa KoutogoUAn, AvTtwviog Kopivakng.

Z0vTouNn NEPIYPAPn HAORHATOG

Mepiexopeva Oempiag

>kondg Tou padnuartog ‘Apxéc MB’ ival n yvwpipdia Tou @oITnTH HE TIG BACIKEC APXEC TNG
reveTikng NMAnBuouwv kal TnG MoooTikAG MeveTIknG. EIdikdTEPA, 0TOXOG TOU PaBRUATog eival
N KATavonon TwV OXECEWV PETAEU YEVETIKNG I00pPONiAG — YEVETIKNG oUaTAoNG - TPOMNou
dpdonc Twv yovidiwv Kal Tou eninédou Twv (ava)napaywylkwv anodooswv Kabwg Kai n
KaTavonon Tng @UoNG Kal Tou pNXaviopou KANPOovORNnong Twv (ava)napaywyikwy 1I310TATwY
TV (OWV.

Bdaoeig AsdopévmV Kal 'Epneipa SuoThHaTa otnv Nemnovikn BioTexvoAoyia

90 EE / EmiAoyng / EidikotTnTag / Kwd.Mnyx. 405

MepiAapBavel 3 wpec Bewpiag Kal 2 WPEG EpyAcTNPIAKWV AOKNOEWV ava Bdouada.
A1d3aockovTteg Bewpiag: KwvoravTivog Maioupng, NikdAaog AopevTlog.
A18aokovTeG epyaoTnpiou: KwvortavTivog MNaiolpng.

Z0vToun NEPIypAaPn Hadnuarog

Mepiexopeva Bsmpiag

Baoeig Asdopévwv: Eicaywyn oTig Baosig Asdopévwv (B.A.) kal Ta ZuoTtnuarta Aiaxeipiong
B.A. (Z.A.B.A). ApxiTekTovikn (Z.A.B.A). Opydvwon apxeiwv. Zxeaiako npdTuno. MAWOOEG
epwtnoewyv (S.Q.L., Q.B.E.). Zxediaon B.A. IepapyIko kal AIKTUWTO NpdTUNo. SUYKPIoN
MeTaA&U npoTUNWV. EQapuoyeg otn Mewnovia pe Eugaocn otn Mewnovikn BioTexvoAoyia.
‘Epneipa ZuoTnpata: Eilcaywyn otnv Texvnth NonupoouUvn kai ota ‘Epneipa Zuotnparta (E.Z.)
ApXITEKTOVIKN 'EPNEIp®V SuoTnuaTwy. Epyalgia avantuéng ‘Epneipwv ZuoTnUaTwy.
Avanapdoraon yvwong. Mnxaviopoi eEaywyng ouPnepacuaTwy ‘Epneipwy ZuoTnUaTwv Kal
Baoswv Agdopévwv. EQapuoyeg Twv 'EPNeipwv SuoTnPATwy oTn Mlewnovia pe Eugaacn orn
rewnovikn BloTexvoAoyia.

EpyaoTnpIakEG AOKNOEIG

>Ta nAaiola Tou EpyacTnpiou, ol POITNTEG anokTouv deEIOTNTA OTNV XPron ToU £pyaA&iou
avanTuéng Epneipwv ZuoTnuatwy “EXSYS” kal eEackoUvTal ndvw otn diadikacia
€PAapuoynG os NpoBARNATA TOU XWPOU TNG Mewnovikng BioTexvoAoyiac.

E181kn) ®utonaBoAoyia (AcBéveieg KnneuTik®v kal KAAA®RIOTIKOV DUTAOV)

90 EE / EmiAoyng / EidikoTnTag / Kwd.Mnx. 780

MepiAapBavel 3 wpeg Bewpiag Kal 2 WPEC EPYACTNPIAKWY AOKNOEWV ava eBdouada.
A1daokovTeG Oswpiag: Enapeivovdoac NanAwuartdac.

A13AokKovTEG epyaoTnpiou: MupTw ANeEGVOpa AnpakonoUAou, MoAupvia Avtwviou.

ZUvVTOMN NEPIYPAPR HAOAHATOG

Mepiexopeva Oempiag

Ol KUPIOTEPEG HUKNTOAOYIKEG, MPOKAPUWTIKEG, I0AOYIKEC Kal Jn HETAdOTIKEC aoBéveleg: Twv
KnneuTik®v (TopdaTag, otaupavlwv, KoAokuvBoeldwv, BoABwOWY Aaxavik®v, HapoulAiou,
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avTidioU, onavakiou kal aykivapag, yuxavbwv Aaxavikwv kal oonpiwv). Twv
KaAAwnoTikov QUTOV (Yapu@aAAidg, TpiavTapuAAidg, yepavioU, KUKAGUIvou, yAadioAou,
TouAinag, udkivBou, BIOAETAG, yiaoguioU, avepgwvng, alaAéag, avBoupiou, Beyoviag,
{épunepag, xpuodavBepou, vapkiooou, VTAAIAg, VTIEQQEVUNAyIag, opTavaiag, yapdeviag,
oaivTnwAIag Kal NoivoETIag).

Meplypadr TNG CUPNTWHATOAOYIAG, TNG alTioAoyidg Kal TnG BloAoyiac Twv naboyovwy,
KaBwg kal TG emdnuioAoyiag Kal TNG KATAMOAENNOEWS TWV AVTIOTOIXWV ACBEVEIWV.
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Mpoypappa MeTanTuXiaK®WV ZNoudwv

BiotexvoAoyia & EpappoyEg oTn Memnovia

To Mpoypappa Merantuyiakwv Znoudwv Tou TuApatog Me TiTAo "BioTexvoAoyia &
Epappoyég otn Mewnovia" napéxel:

1) MetanTuxiako AinAwpa Eidikeuong (MAE) oTic kaTeuBuvoelg "BiodpacTika lMpoidvTa Kal
MpwTeivikr TexvoAoyia" kal "Mopiakn OikoAoyia kal Avixveuon FeveTikd Tpononoinuévwy
Opyaviopwv".

2) A1dakTopiko AinAwpa (AA) otn Fewnovikn BioTexvoAoyia.

>kond¢ ToU NpoypappaTog givai n dnuioupyia enioTnUovikoU duvapikou, To onoio 6a pnopei
va avTanokpiBel OTIGC TPEXOUOEC aypoBIOTEXVOAOYIKEG EQAPHOYEC KAl Bd OTEAEXWOEI
Epeuvnmikd kai Eknaideutika Idpuparta, kabwg kalr Enixeiprioeig BioTexvoAoyiag n
Enixeipnoeig pe ouvapn dpaoTtnpldTnTa, HE NApoyn €nicTnHovikoU £€pyou uywnAou eninédou
Kal avTaywvioTIK®V UNNPECI®V nou 8a evioxUoouv Tnv EAANvikr Oikovouia.

H dopun TV HETANTUXIAK®OV ornoudmv oto THRHa

O1 MeTanTuylakoi ®oITNTEG unoxpeoUvTal va napakoAoubrnoouv Ta padnuarta duo eEapnvmv
Kal va €Knovnoouv PeTanTuxiakr diatpifr. H xpovikn didpKeia yia Tnv anovoun Tou MAE
gival &va nAnpeg £1oc.

A1daockalia Madnuarwv

'OAa Ta padnuara didackovTtal To kabéva o TpeIg wpeg Oswpia kal dUo wpeg EpyaoTripio n
kal ®povTioTrpio eRSouadiaing.

210 lo EEapnvo ol goITnTéG kaBe KatelBuvong kahouvTal va napakoAouBnoouv TEgoepa
UMNOXPEWTIKA HaBnuaTa kal va eniAé§ouv BEpa petanTuxiakng d1aTpiBng, va evraxbolv oTig
dpaoTnpIOTNTEG TOU €pyacTnpiou nou npoTeivel To BOfua Kal va npoXwproouv Ot
BIBAIoypa®ikn digepelivnon ToUu yvwoTIkoU nediou TNG METANTUXIAKAG d1aTpIBNC.

370 20 EEaunvo ol goitnTeég kaBe KateuBuvong kaAouvTtal va emA&gouv duo pabruata ano
Ta Tpia €MAOYNG KAl va napakoAouBroouv osipd diaAéEewv anod €10IKoUC PBIOTEXVOAOYOUG
navw o€ BEpara Tng katelBuUvaoNG Toug.

MeTanTuyiakn AiaTpifn

MeTd To TEAOC TWV HABNUATWV Kal yia XPOVIKO Ol1acTnHa TOUAAXIOTOV TPIWV HNVOV
NpaydaTonoIgiTal N ekNOvVNoN TNG METANTUXIAKAC O1aTPIBNG, N OAOKARpwON Kai n unoBoAn
™G.

To B¢ua Tng dIaTpIBNG, enIAéyeTal o ouvepyacoia pe Tov EniBAénovta KaBnynth (EK) kai
gykpiveral ano tTnv MZEZ. H napakoAolBnon kal €§€Tacn Tng HETANTUXIAKNG d1aTpIBng
yivetal and nevrapeAn E&eraoTikn enitponr peAwv AEM, ano Ta onoia To éva sival o EK kai
O0Uo pEAN Tng ZE. H emAoyn Twv dAAwv U0 PEAWV TNG €EETACTIKNG EMITPONNG EYKPIVETaI
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ano6 Tnv MZEZ pe Bacikd KPITAPIO TN CUYYEVEID TOU YVWOTIKOU TOUG AVTIKEIMEVOU HE TO
nedio £€peuvag Tou BEPATOG.

H eknovnon Tng d1aTpIBNG oAoKANPpwVETAl PHe TNV AREN Tou 20U €Eaprvou. H duvaToTnTa
€EAuNVNG nNapdaTacng Tou XPovIikoU opiou OAOKANPwONG PeTanTuyxlakng diatpiBng, UoTepa
anodé aitiohoynuévn aitnon Tou M® eEetaletal kal xopnyeital and Tnv MZES peta ano
€lonynon NG =E kar Tn oUPQWvN yvoun Tou EK.

H peranTtuxiakn SiaTtpifry avanTUoOETAl KAl unooTnpileTal and Tov @OITNTI OE AVOIKTO
akpoatnplio. H BaBuoAoynon Tng diaTpiBrg, viverar pe Tnv KAigaka 0-10. EmiTuxng
Bewpeital n BabuoAoynon pe Babuod ico n pyeyaAuTtepo Tou 6,5. H BabuoAdynaor Tng yiveral
ME Baon To neplEXOUEVO TNG €pyaciag, TIG YVWOEIC TOU (POITNTA Kal Tov TPOMo napouaciaong
TOU AVTIKEINEVOU. Z€ MEPINTWON anoTuXiag, o oITnTAG dikaloUTal va enavegeTaoabei yia yia
akoun opd, oxI vwpitepa and éva priva oute apyodtepa and €€ urveg ano Tnv
nponyouuevn €€€taon. e nepinTwon deUTEPNG anoTuyxiag, o oITnNTAG dlaypda@etdal and To
npoypappa Pe anogaon Tng MZEs.

H Karavoun TV HETANTUXIGK®OV Hadnuarwyv orta EEaunva

Katelv6uvon
BiodpaoTika MNpoiovra & MpwTeivikn TexvoAoyia

Ta @Quaika npoiovTa Kal n Xprnon Toug OTNV (PAPHAKEUTIKH, 0TAa TPOPIUA, 0TA KAAAUVTIKA,
otn Blopnxavia kal og d1apopouc AAAOUG KAAdOUG TNG OIKOVOMIKNAG {wNG TNG XWwpag eivai
yvwoTa kal BERaia n BioTexvoAoyia KIVeiTal kal Npog autnv Tnv katelBuvon. Moia eival Ta
BlodpaoTikG npoidvTa, MoleC €ival ol TPEXOUOEC MPOCEYYIioElC OTo B€ua ano Tnv
BloTexvoAoyIkr okomid Kdl Ta OIKOVOMIKA Tou BfuaTog €ival ol dfoveg yUpw anod Toug
onoioug dnuioupynBnkav TiG JISAKTIKEG EVOTNTEG TWV NPOCPEPOHEVWY HABNUATWV.

3Tn ouvéxela OdiveTal n  CUMHETOXR TOu MadnuaTtog oTo npdypdupa  onoudwv
(YnoxpewTikd/EniAoyng). H onuavon BXY ota padhiuata emAoyhg onuaivel emAoyr x
HaénuaTtwv and oUvoAo y JIaBETIpwy.

Mabnpa SUMHETOXN
Y
Y
Y
Y
Mabnpa SUMHETOXN
Eno\”?
20N
OtkovouLka & Marketing BloSpaotikwyv Mpoloviwyv Ern??

Kareubuvon
Mopiakn OikoAoyia & Avixveuon FeveTika Tpononoinuévwv OpyavioH®Vv

H aneAeuBépwon TwV YEVETIKA TPOMOMOINUEVWY OPYAVIOHWV OTO MEPIBAAAOV Kal N
opBoAoYIKN Xprion Toug and TIG XWPEG NoU £xouv NdN NPOXwWPNOEl NPOG TA €Kel, ENIBAAAEI
TNV €kNaideucn €NICTNHOVWYV IKAVWV vad oTaBouv Pe a&imoei g€ auTd To UNO dIaUopPWonN
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OUOKOAO Kal 131aiTEpa avTaywvioTIKO pyaciako nepiBaiiov. Ta pyabnuaTa Tou MM
oTOXEUOUV va dWOoOUV TIG BACIKEG APXEG KAl YVWOEIG NAvVw OTIG OMNoieg oTnpIideTal To
01KOJOMUNKa Kal va €podidcouV TOUG POITNTEG HAG ME TIG TPEXOUTEG HEBODOAOYIEG,
npoBAnuaTiopoUlc Kal NPooeyYioelg o€ auTo To nedio.

Mabnua JUMMHETOXN
Y
| reveuxd Tporonounévot Opyavionot & MéBoBot Avveuowistnas IR
| NepBaMovtie MupoBiodoyia [
| NepBaMoviua Quotohovia I
Mabnpa SUMHETOXN
Eno”?
| Mopuakr Bohoyia Avdmeugng —— IENGITNG
BlomotkiAotnta En\??

AvaAuTikn Nepiypa@n Twv MeTanTuxiak®wv Madnuarwv

Katelb6uvon
BiodpaoTika Mpoiovra & MpwTeivikn TexvoAoyia

1° E§aunvo

Xnueia & Bioxnueia BiodpaoTikwv Mpoiovrwv

10 E§ / YnoxpewTiko / Kwd. Mab. BMi1
MepiAapBaver 16 diakegeig. Aiapkeia diaAegng 1,5 wpa.
A1d3aockovTteg: HA. KouAadoupog, =. XapouTouviav, M. Kativakng , Epp. ®AgPeTAKNG

Z0vToun NEPIypAPn HAadnHarTog

Eicaywyn OTIC PUOIKEG Kal CUVOETIKEG BIODPACTIKEG EVWOEIG HE EJPATN OTNV ENIOTNHOVIKA
Kal OIKOVOUOTEXVIKN TOUC onuaacia. xedlaouog Kkal oUVOEDN QPUOIK®V KAl OUVOETIK®V
B10dpacTIK®WV NPoiovTwY. PAPHAKEUTIKEG EVWUOEIG- ANoaa@nvion oxXeong doung-
dpacTIKOTNTAG EVWOEWV HE BIOAOYIKO & PAPUAKEUTIKO eVDIAQEPOV, HOPIAKOG OXESIAONOG
VEWV OpACTIK®V NApaywywyv & avardywyv, XNUIKEC NOPEIEC NAPACKEUNG VEWV PUCIK®V Kal
OUVOETIKWV NpoiovTwy. Opyavikr Xnueia BIodpacTIK®V EVROEWY — YOATAVOPAKEG:
Ta&ivopnon, aneikdvian, dopn, XNHIKEG 1310TNTeG. AIvoEEéa-nenTidia-NnpwTeiveg, Ainidia
(Tepnévia, oTeposidn, Ainn, €é\aia, npootayAavdiveg): Ta&ivounaon, ansikovion, doun,
XNHIKEG 1810TNTEC. OpUOVEG: [evikd, STepoeldeiG oppoveg, OloTpoyova, Xnueia-BioAoyia
oloToyovwv-duTooloTopyova. Aypoxnuikd — elcaywyn, KUpIeg kaTnyopieg (AinacuaTa,
¢aviokTova, EVTOUOKTOVA, OpHOVEG avanTuéng), XnNHIKn odadonoinon, HEBodol avaiuaong,
diadikacia £ykpiong. MeTaBoAioudc BiodpaaoTikwyv MpoidovTwy TG opadac Twv
Tepnevoeldwv. MeTaBoAiopdg BiodpaoTikwy MpoidvTwy TNG opadag TwV GaivOAIK®V.
MeTaBoAIonoOg BiodpaoTik®wV MpoidovTwy TNG opddag Twv AAKAAOEIdWV.



BoTtavikn & ®duoioAoyia BiodpaoTik®v MpoiovTwv

10 E§ / YNnoXpewTiko / Kwd. Mab. BM12
MepiAapBavel 16 dialégeic. Aidpkeia didAeEnc 1,5 wpa.

Aidaokovreg: . KapaunoupvioTng, =n. Kivrdiog, I'. AlakénouAog, . AiBaAdkiq

ZUvVTOMN NEPIYPAPR HAOANHATOG

AguTepOyeVEiG HETABOAITEC. POAOI TWV DEUTEPOYEVWV HETABOAMIT®V OTNV APUVA TWV QUTIK®OV
10TV Kal opyavwv. ApXEG XpPNonG KUTTAPOKAAANIEPYEIWV YIa TN napaywyn BlodpacTikwyv
NpoiovTWV. TO «KUTTAPIKO €pY0aTACIO». MMAEOVEKTAUATA KAl HEIOVEKTHKATA €VAVTI TNG
napaAapnc and 1o euTod in vivo. Mopeia napaywyng BiodpacTIK®WV NpoiovTwv. AIEyepaon Kal
Tpononoinon BioouveeTIKWV 0dwV in vitro. H enidpaon Tng KuTTapIikng dlapoponoinong.
TexvikéG akivnTonoinong. BioavTidpaoTrpes. Eidn kal katnyopieg epapuoywyv. To npoBAnua
Tng diaTunong. NapadeiypaTta epapuoywyv: Poouapivikd o&U, TaEOAN, nouepapivn,
kanoaikivn, kaveapidivn, nodo@uAAoToEivn, gikovivn. OIKOVOMIKEG NTUXEG TNG
B1OoTEXVOAOYIKNG Napaywync BlodpacTiKwV NPoiovTwY. ZNHAVTIKEG QPUTIKEC OIKOYEVEIEC HE
B10dpacTIKA NpoidvVTa Kal €EETACT AVTINPOOWNWY TOUG. XNUEIOTAEIVOUIKT. BlodpaoTikd
MpoidvTa pe evdia@épov oTnv BEPANEUTIKN Kal oTnv Mewnovia. EEETaon CUYKEKPIMEVWVY
PUTIK®V NPoiovTwY nou evdlapepouv Tnv Fewnovia. GUTIKA NpoiovTa nou 3pouv wg
EVTOMOKTOVA, NUPEBPIVEG, EVWOEIG PUTIKNG NPOoEAEUONG HE UTavIOKTOVO dpdAaon, nNpoiovTa Pe
AaAAeG dpaoelg. EvToniopog in situ evqUMIKNG dpaaTnpioTnTag eviUUWY Nou oXeTifovTal pe
TNV napaywyn BlodpacTikwV NpoiovTwv — TeXVIKEG. EVTOnIoNOG in situ evQUMIKNAG
dpaaoTnpIdTNTAG evCUHWY NoU OXeTICOVTAl JE TNV NApaywyn B1odpacTIK®V NpoiovTwy -
MpoBARpATa Kai NPOONTIKEG.

MNpwTeivikn BloTexvoAoyia

10 E§ / YNoXpewTiko / Kwd. Mab. Bri3
MepiAapBavel 16 dialegeic. Aidpkeia dIdAeENG 1,5 wpa.
A1daokovTeg: K. Bopyidag, I. KAwvng, N. Adunpou, P. Toimaihwvn, M. XpioTakonouAog.

Z0vTouNn NEPIYPAPn HAORHATOG

Aopn & Asitoupyia MpwTeivwv - APXITEKTOVIKN KAl XApAKTNPIOTIKA TNG NPWTEIVIKNG OOMNC.
Zx&oelg dopn-BloAoyikng AeiToupyiag.

TexvoAoyia Mapaywyng MpwTeivav - STpATnyikr Kal NpwTOKOAAO kaBapiopou. YWnAOG
KaBapIoPoc NPWTEIV@V PE BAoN TN XNHIKN QUON, TO HOpIaKO PEYEBOG Kal Tn BIOAOYIKN
AgiToupyia / avayvmpion. ApxEG KAINAKwoNG (scale-up): anod To EpyacThpio aTn
Biopunxavia.

MpwTeivikn Mnxavikn - Avaoxediaocpog kai dnuioupyia NpwTeivov Kal evUUWV JE VEEG N/Kal
BEATIOHEVEG 1I010TNTEC. EQapUOYEG avaoxXedIaOPEVWY NPWTEIVOV Kal ev{UPwv atnv Mpdaaivn
kal Tnv Kokkivn BloTexvoAoyia.

Epappoyég MpwTeivav - EQapuoyeg NpwTeiVIKNG BloTeEXVoAoyiag oTn guTonpooTacia:
HEAETN evlUPwV and EvTopa yia avanTuén VEWV eVTOUOKTOVWY. AvTiomuaTta: dopn,
A€IToupyia kal epappoyeg. BioTexvoAoyia napaywyng Blokauciywy kal o poAoG Twv
Eniokewn o€ Biounxavia napaywyng BiodpacTik®wVv - BIOAOYIK®V NPoidvTwV.
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Texvikég AvaAuong Biopopiwv

10 E§ / YnoXpewTiko / Kwd. Mab. BMN14
MepiAapBaver 16 diakegeig. Aiapkeia diaiegng 1,5 wpa.
A1daokovTeg: . TapavTiAng, M. NMoAugiou, AB. XouvTag, K. ®dacoeag

ZUvToMNn NEPIYPAPR HAORHATOG

TexVvikEG ekXUAIONG (anAn ekxUAion og Beppokpacia dwuaTiou n v BepUw, ekXUAION OE
ouokeun soxhlet, ekxuAion unoBonBoupevn and uneprixoug, ekxUAION unoBonBoUpevn ano
HiKpokUNaTa, ekKXUAION HE UNeEpKpioiga uypad). TexVIkEG andoTa&gng (anooTagn Pe
udparTuoug, HikpoanodaoTa&n Pe udpaTuoug, ekxUAION He opyavikd diaAuTn, napaiapn
NTNTIKOV ano ToV X®Po YUpw anod To GpuTO, anooTagn He kKevo). AEpla xpwuaToypagia,
uypn XpwHartoypagia uwnAng anddoong, ouvduaoTIKEG TEXVIKEG. DaopaTookonia
unepiwdoug opaTtol (UV-Vis), pacuaTtookonia ungpuBpou (FT-IR), pacuaTookonia Raman
(FT-Raman), gacuartookonia nupnvikoU payvnTikoU aguvTtoviopoU (NMR), ¢pacuatookonia
palwv (MS). daivoAikeg evwoelc (parvoAeg, paivolika o&ea, gpaivulonpondvia,
(AaBovoeldn, avbokuaviveg), Tepnevoeldn (aiBépia ehaia, ditepnevia, YIBRepeAAIVEG,
TpITEPNEVIA, OTEPOEIDN, KAPOTIVOEIDN), opyavika o&€a & Ainidia (puTika o&€a, Ainapa o&ga,
AInidia, aAkavia, NOAUAKETUAEVIA, EVWOEIC Beiou), evwaoelg alwTou (auivo&ea, npwTeiveg,
apiveg, ahkahogidr, kuavoyovol YAUKOUTITEG, IVOOAEG, NOUPIVEG, NUPIMISIVEG, KUTOKIVIVEG,
VOUKAEIKA 08€a, xAWPOPUAAEG), odkxapa (HovooakxXapiTeg, oAlyooakxapiTeg,
NOAUCAKXAPITEG).

And TIg 1816TNTEG TWV UAIK®WV oTn doun Toug (r «lMati Ta kapBouva dev ival diapavria»).
Mia 10TOpIKN KAl ENIOTNHOVIKA BePeEAEIWPEVN HATIA TNG ANOAUTNG €§APTNONG TWV DUCIK®V
I310TATWV TWV UAIK®OV (TNG CUPNMUKVWHEVNG UANG) ano Ta 191aiTepa OOMIKA TOUG
XOPAKTNPIOTIKA O£ aTOMIKNA JIaKPITIKN 1IKavoTnTa, JECA ano TIG ENIOTNHOVIKA TEKUNPIWHEVEG
10€€G Nou €xouv BpaPBeudei pe To BpaBeio Nobel and Tnv enoxn TnNg kabigépwang Tou (1901)
— N «Ano Tn orepeoxnuikn doun Tou CINa (1915) otn dopn Tou DNA (1962)>.

Ano Tn oTEPEOXNHIKN OOMN TWV AMIVOEEWY aTn douiKkn BloxnKeia Twv NpwTeivwv. MaTi n
npwTeivikn dopikr availuon ival n npolnobeon yia npwTeivikn (ava)olvBeon. To enOPeVO
HeyaAo mpdaypa €ival npayparika pikpd! Mia epwTikn oxeon gs NANpn €E€AIEN, avaueoa oTn
Bioxnueia-BiotexvoAoyia kai Tn NavoTexvoAoyia pe KataAUuTn TNV EQApPOCHEVN Mnxavikn n
ano Tov Anuokpito (400n.X.) otov Feynman (1959) kal ano ekei aTnv enepXOUEVN HE
paydaioug puBuouUc EnavaoTaon.

OnTikd Kal NAEKTPOVIKA PIKPOOKOMNIA KAl TEXVIKA XapakTnpeIoTika Toug. IaToxnueia. TEXVIKEG
onTIKAG HIkpookoniag, pOopIoPOG, avooo®BopIoudG. SUVeDTIaKO HIKPoakoOnio. To
NAEKTPOVIKO HIKPOOKOMIO 0TN Hoplakn BloAoyia. TEXVIKEG NAEKTPOVIKNG HIKpookoniag —
anopdvwan, onuavon Kai napathpnon Jeyalopopinv. Mikpoavaluon Pe akTiveg X.
AvaAuon kai eneEepyaocia eikovac.
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2° EEaunvo

AvaAuon Moplakwv AeSopEVOV

20 E§ / YnoxpewTiko / Kwd. Mab. BMN21
MepiAapBavel 16 dialégeic. Aidpkeia didAeEncg 1,5 wpa.
A13aockovTeG: I. SoUpdng

ZUvVTOMN NEPIYPAPR HAOANHATOG

EEeAikTIKA oxnpaTa. AnAn kai noAAanAn eubuypdpupion. MikpoouaoToixieg DNA.
Opadonoinon yovidiwv pikpoouaToixiov DNA. Zxediaon neipapdtwy HIKpoouaoToixiov DNA.
BioAoyika cuoTnuaTa. Fovidiaka dikTua. MpdTuna yovidlakwVv JIKTUWV.

ZxXed1a0H0G MPWOTEIVIKOV PAPHAK®WV & AECHEUTOV

20 E§ / YnoxpewTiko / Kwd. Mab. BMN22
MepiAapBavel 16 diakegeig. Aiapkeia diaAegng 1,5 wpa.
A1daokovTteg: HA. HALomouAog, I. KAwvng, Kopdomatng, N. Adumpou, ZiBoAamnévko

ZUvTOoMN NEPIYPAPR HAOAHATOG

Zxed1a0POG SEOUEUTWY - AOYIKOG 0XEDIAOHOG, ouvOUAOTIKEG BIBAIOBNAKEG HEOW XNHIKNAG Kal
YEVETIKNG TeEXVoAoyiag (n.x. ouvduaaTikr ouvBeon, phage display, ribosome display, k.An.)
Kal epapuoyEc. MpwTeivikd nAaioia - gopiakn JovTeAonoinon TNG NpWTEIVIKNG
oTePE0dIATAENG, EANIUEVIONOG. ZXEDIAONOG OEOUEUTWV/PApHAKWY UE BAon Tn doun Tou
oTOXOU.

>xedlaouoc MpwTeivikwy kal MNenTidik®v Papudkwv — MpwTEIVIKT HNXavikr BgpansuTiKwV
NPWTEIVOV - evUPWV: avaoxedlaopog Kal ETEpOAoYN EK@paacn). Zxediaoguog Kal ouvOeon
(Bio)nenTidiwv.

Epappoyéc OegpaneuTtikwv MpwTeivov kal MenTidiwv - O npwTeiveg, Ta éviupa Kal Ta
BiodpaaTika nenTidla wg napayovTteg Bepaneiag, diayvwong Kal avaiuong.
Epnopeupartonoinon ®apudkwyv - ‘Epeuva kai avantugn oto gpappako. Aladikaaoieg
oxedlaopoUu Kal avanTuEng pappakwy e oTOX0 TNV EPNOPIKNA TOUG EKHMETAAAEUON.
Eniokewn os papuakeuTikn Blopnxavia

Oikovopika & Marketing BiodpaoTikwv Mpoidovrov

20 EE /7 YnoxpewTiko / Kwd. Mab. Brn23
MepiAapBavel 16 dialéEeic. Aidpkeia didAeEnc 1,5 wpa.
AidaokovTeg: . KaAdng

ZUvTouNn NEPIYPAPn HAORHATOG

OIKOVOUIKA TNG NPOCoPOoPAc TwV BIodpACTIK®V NMPoioVTwV o€ EAANVIKO Kal digBVEG eninedo.
OIkoVOHIKAG TNG 01a6e0nC TV BIOdPACTIKWV MPOIOVTWV O EAANVIKO Kal dIEBVEG eninedo.
KooTog napaywyng Twv BlodpacTikwV NpoiovTwv otnv EAAGSa — AvTaywvioTIKOTNTA,
npoonTikéG. To marketing Twv BI0SpacTIKWV NPOIOVTWY — £VVOIEG Kal ouoTnua marketing.
To marketing Twv BIodpacTIKWV NPOIOVTWV — AEITOUPYIEC Kal POPEIG EUnopiac.
SUMNEPIPOPA TWV AYOPACTWY — KATAVAAWTWV Kal n THNPAaTonoinon Tng ayopdg. To iypa
marketing. Marketing — Management.
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Katelbbuvon
Mopiakn OikoAoyia & Avixveuon Fevetika Tpononoinpévwv Opyaviop®v

1° EEaunvo

MetaBoAika AikTtua & PuBuioTikoi Mnxaviopoi

10 E§ / YnoxpewTiko / Kwd. Mab. MO11

MepiAapBavel 16 dialégeic. Aidpkeia didAeEnc 1,5 wpa.

A1d3aockovTteg: A. Mnoupavng, . Xwpiavonouhou, M. KaTivakng, Epp. ®Agpetdkng, I.
KoupTn.

ZUvToMNn NEPIYPAPn HAORHAToG

H nAaoTikdTNTa Tou QuUTOU, KOUBIKOI HeETaBOAITEG. Ta evepyeIaka GUCTAHATA TOU QUTOU & N
JIKTUWAT| TouG. H pUBHIoN Tou evepyeliakoU OIKTUOU. AvanTu&lakeg & nepiBAAAOVTIKEG
TPOMOMOINOEIG TOU evepYElakoU JikTUoU. Ta napaywylkd cucTAPATA Tou QuToU & N
dIkTUWOT) Toug. PUBJIoN — avanTu&lakég & nepIBAANOVTIKEG TPOMOMOINCEIG TOU
napaywyikou dikTUoU. Ta anodounTIKA CUCTNHATA Tou GUTOU & n dIkTUWON Touc. PUBUION
— avanTu§lakeg & nepIBaAAOVTIKEG TPOMONOIRCEIG. Ta pubpIoTIKa ouoThRUATa Tou euToU. Ta
NPOCTATEUTIKA CUCTAKATA TOU QuUTOU. MnXaviopoi avakUKA®WONG UAIKOV PHECA OTO QUTO.
MeTaBoAdvia oTov NPWTOYEVH UETABOAIONO. MeTaBoAOVIA GTOV JEUTEPOYEVT HETABOAICUO.
PuBpioTIKOI PNXavioPoi NPOCApHOCTIKOTNTAG TWV {WiKWV 0pyaviou®wyv. PUBUIoN Tou
KUTTapikoU kUKAou otn S1dpkeia TngG 31dnauong TWV EVTOHWV.

F'TO & M£60d0I1 AVIXVEUCIHOTNTAG

10 E§ / YnoxpewTiko / Kwd. Mab. MO12
MepiAapBaver 16 diaAegeig. Aiapkeia diaAegng 1,5 wpa.
A1daockovTeg: M. XatgonouAlog, A. MnAiwvn, =T. Pryac.

ZUvTouNn NEPIYypAPn HAORHaTog

reveTikd Tpononoinuevol opyaviopoi — AlEBvnG kaTaoTaon, NpoBARUATA Kal MPOONTIKEG.
MeBodoAoyia avixveuong NMO. Opoyevonoinon onepuaTwyv. Anopdvwon yevwpaTikou DNA.
KaBopiopdg apiBpou T-DNA evBEgewv He TN HEBODO Tou NUI-noooTikoU PCR. AvaAuon
AnNOTEAECHATWV HE NAEKTPOPOPNON O NNKTN ayapolng. Avixveuaon d1ayoviakwyv QUTWOV HE
Tn Y€Bodo Tou I-PCR. AvdAuon og nnkTh ayapoldng. TauTtonoinon MO pe Tn HéB0DO Tou
uBpIdiopoU kata Southern. TauTtonoinon MO Péow aviXveuong €EEIDIKEUNEVWVY NMPWTEIVAV.

MepiBaAAovTikn MikpoBioAoyia

10 E§ / YnoxpewTikd / Knd. Ma6. MO13

MepiAapBavel 16 dialegeic. Aidpkeia dIdAeEnG 1,5 wpa.

A1daokovTeg: M. KaTivakng, A. l'ewpyakonouAog, EpP. ®AepeTakng, . ZepBakng, 1.
XatgnnauAidng, Av. Tapunakdakn, En. ManAwparag,.
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Z0vTouNn NEPIypAPn HAORHaTog

Eicaywyn otnv MNepiBaAlovTiki MikpoBioAoyia. MikpoBIakEG KOIVOTNTEG: BionoikiAOTNTA
NPOKApPUWTWYV. ZXNua, oikouaioloyia, evdiaiTiuaTa. Eniokdnnon pedodoloyiac.
KaAAIEpyela pIkpoBIak®V KOIVOTATWY. MEBodol Bioxnueiag kal gpualoAoyiag yia Tn
HETPNON HIKpORIAknG Biopdadag kal Tn JEAETN TNG SOUNG KAl TV IBI0TATWV TWV
MIKPOBIAK®WV KOIVOTATWYV. AMopovwaon Kal XapakTnpiouwog HIKpoOopYyaviou®y yia
BioanoikodopnoelG. ANOPOVWAON Kal avaAuon HIKPOoRIAK®V KOIVOTATwV €ddgpoug MéBodol
Hopiakng BloAoyiag yia Tn JEAETN Tou PEYEBOUG, NOIKIAOTNTAG KAl PUAOYEVETIKNG OXEONG
TWV MIKpOOpYaviouwV. NEEC TEXVOAOYIeG 0Tn HIKpoBIAKN olkoAoyia: yovidia-
avTanokpITeG, BloaioONTAPEG Kal HIKPOAVIXVEUTEG. H GUUBIWTIKN aXeon piZoBiwv-
wuxavewv. Mukoppileg. Mikpoopyaviopoi eddgoug kal pifdapalpag. BakThpia kai
HUKNTEG AVTAYWVIOTIKOI (pUTONABOYOVWV WIKPOOPYaviouwv. Mnxaviopoi. OpilovTia
peTaBiBaon yovidiwv YETAEU HIKpoopyaviouwy €ddgouc. Opyavwon yovidiwv oTa
nadoyova (MpoKapuWTIKOi KAl EUKAPUWTIKOI HIKPOOPYaviouoi - 10i) - Movidia kal AgBévela
- MapaAAakTikoTnTa Naboyovwyv - Mnxaviopoi MapaAAakTikoTNTag TwV Maboyovwy -
>74d1a MoIkIAGTNTAG TwV Maboyovwy - Eidn AvBekTikdTNTAC PUTWV 0Ta MNaboyova —
Mopiakn Bdon Tng MoAuopaTikoTNTag TwV Maboydvwv kai TG AVOEKTIKOTNTAG TWV
duTtwv. Mopiakn Baon Tng AvBekTikOTNTAC HECW TNG AvTidpaon Ynepeuaiodnaoiag -
ApoAuouaTika (avr) Movidia - XapakTnpioTika Tov MpwTeivov nou KwdikonoiouvTal and
Ta avr Movidia - Aopn kai Aeitoupyia Twv MpwTeivov Twv avr Fovidiwv - POAOG Twv avr
Movidiwv atnv MNaboyévela kal Maboyovo AUvaun - hrp (HR kal naboyevelag). Movidia oTa
BakTnpia - AAAa lovidia nou EunAékovTtal otnv Maboyévelia kai MoAuopaTIKOTATA TWV
Mikpoopyaviguwv - Fovidia avBekTikoTNTAg (R) Twv dUTWY - KAAoeIg Twv R yovidiwy -
Apdaon kai EEEMIEN Twv R yovidiwv - AAAa Movidia AvBekTIKOTNTAG OTIC ACBEVEIEG.

MepiBaAAovTikn PuocioAoyia

10 E§ / YnoxpewTiko / Kwd. Mab. MO14

MepiAapBavel 16 dialéEeic. Aidpkeia didAeEnG 1,5 wpa.

A1daokovTeg: K. dacocag, . KapapnoupviwTng, I'. AiakonouAog, I. AiBaAdakig, Xp.
Kitoakn.

ZUvTouNn NEPIYPAPn HAORHATOG

OnNTIKA Kal NAEKTPOVIKA HIKPOOKOMIA KAl TEXVIKA XAPAKTNPIOTIKA TOUG. IoToxnueia. TeXVIKEG
ONMTIKNAG HIKpOOKOMiag, ¢pOopIoHOC, avooopBopIoudC. SUVESTIAKO HIKPOOKOMIO. To
NAEKTPOVIKO HIKPOOKOMIO 0TN Hoplakn BloAoyia. TeXVIKEG NAEKTPOVIKNG HIKpookoniag —
anopovwaon, onuaveon Kal napatnpenon Pdeyalopopiwyv. MikpoavaAuon PE akTiveg X.
Avaluon kail eneEepyaacia sikovag. MNapayovreg Tou NepIBAAAoOVTOC Nou ennpedlouv TNV
(PwTOOUVOeDN. EIdika BepaTa pwTooUvBeong. MpaypaTonoinon eknNaideuTIKNG EKSPOUNG
otnv NapvnBa. EnideiEn-xpron eopnTwv opydvwyv. To oloTnua QuTo-£5aPoc-aTudogailpa.
YdaTikn katandévnon TwvV QUT®V. MpooapuooTIKoi JNXAvIoPoi TwV GUTWV aTNV UddaTIKN
Karanovnaon. Evroniopog in situ dpaotnpioTnTag evUPWV Nou oxeTidovTal Ye TNV avo&ia kai
TNV OOPWTIKA KaTanovnon — MNpoBAfuaTa kal NpoonTIKEG.
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2° EEaunvo

FovidiOMHATIKA

20 E§ / EmiAoynG / Kwd. Ma6. MO21

MepiAapBavel 16 dialéEeic. Aidpkeia didAeEnc 1,5 wpa.

A1daockovTeg: M. KaTivakng, Epy. ®AepeTakng. HA. HAIGnouAog, M. XatZonouAog, A.
MnAiwvn, Polong, I. KoupTn

ZUvVTOMN NEPIYPAPR HAONHATOG

H BionAnpo@opikn aTnv AsiToupyikn MovIdiwPaTikh — BAoeIg HopiakwVv OeOONEVWV.
TexvoAoyia avaiuong peraypapnuatwyv (PCR npayuaTtikoU Xpovou, HikpoouaTolxieg DNA).
AvaAuon NPoKapu®TIK®V YoVIDIwHATwV. OI 0akxapiTeG 0a onuaTodoTika Popia KaTtd T
diagoponoinan. AsIToupyikn yovidiwuaTikr). HSP90 kal npwTeodikn. AvadiaTagn
XPwHaTivng. MeTaBeTd oToixeia kal enavadieuBeTnan yovidIwUaToG. ASITOUPYIKN Kal
OUYKPITIKN yovISIwMaTikr Tou C. Elegans.

Mopiakn BioAoyia Avantugng

20 E§ / EniAoynG / Kwd. Mab. MO22

MepiAapBavel 16 dialegeic. Aidpkeia didAeEncg 1,5 wpa.

A1daokovTeg: . Xatfonouhog, A. Mnhiwvn, =T. Pnyag, K. XapaAaunidng, Mneng, Xp.
Kitaakn, 1. KoUpTn.

ZUvTOMN NEPIYPAPR HAOAHATOG

Eniyeverikry, miRNAs kal avantugn. AvanTtuglakog poAog Twv HSP90. PuBuion avanTu§lakwy
HNXaviopwv oTig {wveg PHeTABaoelg. Mopiakn avanTugn euUAou kal EUA®PATOG. Moplakn
avanTtuén Tng pidac. AvanTu€lakn YeVeTikn oTn pida. Mopiakr BloAoyia Tng avenong.
AvakaTtaTd&eig kal €151kn enektacn Tou DNA kaTd Tnv avanTugn {wiKwV opyaviopov.
Ala@opikn yovIdIakn €K(paacn Kal JETa@paacTikn pUBUIon kaTtd Tn diagoponoinon Twv
{WIK®V 0pYavIOH®V.

BionoikiIAOTNTA

20 E§ / EniAoyng / Kwd. Mab. MO23
MepiAapBaver 16 diakeEeig. Aiapkeia diaiegng 1,5 wpa.
A13aokovTeG: >T. XwpiavonouAou, N. Koopidng.

ZUvToun NEPIypAPn HAORHaTog

MapayovTec nou ennpedalouV TNV NEPIEKTIKOTNTA O€ BPENTIKA OTOIXEI TWV PUTWV MOU
avanTtlooovTal o€ pia nepioxn. Mwg ol didpopol napdyovTeg ennpealouv Tn BIONOIKIAOTNTA
TWV QUTOV piag neploxng. MoikiAopopgia oToug pualkoug nAnBuapolg. Opyavwon
BloAoyIKNG NoIKIAOKOP®IaG. ANOUOVWTIKOI pnXaviopoi. Fewypagikn noikIAopop®ia.
Fewypa@Ikn NoikiIAoOPopPia Os 0IKOAOYIKA KAl avanapaywyikd XapakrTnpioTika. IoTtopia Tng
BioAoyIknG noikiAopop@iag. BionoikiAOTNTA o€ Joplako eninedo.
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