EMNI2THMH KAI TEXNOAOTIA YAIKQN
KATA2KEYH2
(kwd. pabd. 222)

MAPOY2IAZH 3
2° gtaunvo (Eapvo)

AEAA 2019-2020



Erwotrpn YAkwy | E-CLASS
TMHMA ENIZTHMHE YAIKQN
‘Puppdq I'Etbpyloq MANEMIZTHMIO MATPQN

Meprypapn

Emotiipn YAwkwv I: KpuotaAAwkr) Sopr), Audxuor, Mnxavikég Ldiotnteg
1. Eloaywyn
2. Atopkr] kat popuakr) Sopr)

3. Aopr} TwV KPUGTANALKWY OTEPEWV E n I ZTH M H KA' TEXN OAO rIA
4. ATENELEG TWV OTEPEWV TQ N YAI KQ N

5. Auayuon
6. MNXQVLKEG LELOTNTEG TWV PETAMNWY

9n 'Exdoon

7. Awatapayég kat pnyaviopol Lyuporoinong
8. Aotoyia uAtkwv

Kwsikog: MSCI558
Katnyopia: EMOTAPNG TWV YALKWY » MPOTTTUXLaKo

EAAHNIKH AHMOKPATIA
MANENIZTHMIO KPHTHZ

YAwka |

Anuntenc MamnaloyAou
Tunpa Emotiunc kat Texvoloylag YALKwv

- N —
YOOYPITE MAMEAT & OPWTRTYMATON. DRATIMOY & AMRTIEMOY  cvromuins o

& o) Evaoon ‘ MHUPEIIA AIAXE

e e e

L
PITHE

EIAIKH Y
L Twand




CAMPBELL « REECE

URRY + CAIN « WASSERMAN « MINORSKY « JACKSON

BIOAOTIA

TOMOZ |
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OTTIKEG LOLOTNTEG.
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I310TNTEC TWV YAIK®OV
edDuoIKkEG: Aopn, NUKVOTNTA, Nopwdnc UPn K.da.

eMnxavikeg: MeTpo eAaoTIKOTNTAC, AVTOXN,
OKANPOTNTA, KONWOoN K.d.

¢ OepHIKEG: OspUoXWPNTIKOTATA, BEpUIKA dIACOTOAR,
BepUIKN aywyILoTNTA K.qa.

eHAekTpIKEG: AyWyILOTNTA, OINAEKTPIKA CUNNEPIPOPA.
e XnHIKEG: ApaoTikoTnTa, diaBpwon K.d.

e ONTIKEG: AsikTnc 01aBAAoNC, GUVTEAEOTNC
anoppo®nonc K.d.

e MayvnTikég: AlanspaToTnTA, UGTEPNON K.d.

Erwotripn YAkwy | E-CLASS
TMHMA EMIETHMHE YAIKQN
\Pappdq l'g(bpyloq MANEMIZTHMIO MATPQN

Neprypapn

Ermotiipn YAwwy I: KpuotaAAwkr Sopry, Adayuor, Mnxavikég tdiotnteg
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MIKPOZKOMNIKH
AOMH  —__ Eidog, akolouBia, aptBpog,
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KAOOPIZEI
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Quowkég —— eAAOTIKATNTAC. ..
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EMIZTHMH TQN YAIKQN (2016-2017)

_ APIZTEIAHZ NATATMANNOMOYAOZ

E-CLASS
ledivaias TMHMA OYEIKHE
PYPaP! MANEMIETHMIO MATPON




I816TNTEG UAIKWYV =ATtopo
ATopIkn pada Aeopoi | KatavounR oTov Xwpo
MukvéTnTa XnMIKES 1016TNTEC I Evépyeia
2KeQAONOC VETPOVIWYV Mnxavikég 1016TNTEC I To NAeKTPOVIKO VEQOC YUpW aTTd
| ' ~ Tov TTuprjva, kaBopilel TNV IKAVOTNTA
HAekTpIKEC [DIOTNTEC I “Tou atépou va TTpogAapBdvel A
' } va xdvel nAekTpdvia dnAadn va 1ovileTal

O¢epuIKEC [016TNTEC

o
%\ EAAHNIKH AHMOKPATIA
A% MANEMISTHMIO KPHTHE

YAwka |

Anuntpng MNamnaloyAou
Tunpa Emotnung kat Texvoloyiag YALKwv




Ta NAEKTPOVIA TNC EEWTEPIKAC OTIPAdAC KABE
aTtopou AéyovTal nAeKTpOvIa 0BEvoug
Me autd Ta NAEKTPOVIA AAANAETTIOPd TO ATOMO
ME TO TTEPIBAAAOV TOU.

TTPOCONKN 1| a@aipean NAEKTPOViWV 0BEvouc.

O1 deopoi uetaéu arouwy yivovrai e aAANAETIOPAGOEIS TwWV
nAEKTPOVIWY 0BEvouC
H NAeKTPIKA Kal OEPUIKY AywYIHOTHTA TWV
LETAAAWY o@eileTal oTa nAekTpOvVIa 0BEVoUC

P
2.0 EAAHNIKH AHMOKPATIA
‘;;' MANENIZTHMIO KPHTHZ

YAwka |

Anuntpenc Mamnaloyou
Tunua Emotnunc kat Texvohoyiag YAkwv
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YAw6 pe udbnAn Staotodry  YAO pe xapunAr Stactohn
Aoyw Béppavong Aoyw Béppavong

Oxt enapkwg avBeKTIKO LALKO

YA uPnArig BepuikiG  YAwd xapnAig Beppikig
aywypotnrag aywypotnrag

OEPHIKEG 1010TNTEG
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TMHMA ETIETHMHE YAIKQN
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Neprypaen
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EAAHNIKH AHMOKPATIA
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YAwka |

Anunteng MamaloyAou
Tunpa Emotipng kat TexvoAoyiac YAKWY

Ireped — Yypd - Aépia |

Nukvotnta (gr/cm?)

Zroiyeio Zrepeo Yypo Aépio

Apyo Ar 1.65 1.40 0.001784

Mukvornta

Alwto N, 1.026 0.8081 0.00125 aloupivio  XaAkég

Ofuydévo O, 1.426 1.149 0.001429
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EKAOXH EYMIIAHPQ2MENH Mg EYI'XPONH ®YXIKH

ieiern... PUOL

Juvtoun avadopad otn  HUGH D. YOUNG | TR
Evvola TNG EVEPYELOG . ‘

6—1 AIATHPHIH THY ENEPTEIAX

H évvola mc evépyerag engaviCetat o€ #abe #Aado mg guornigc ahrd dev eival e9%0A0
v 0DIOOVIE YEVIZG TL Elvan axotBme 1 evépyera. H évvola aum eivatl 0 azoyoviaiog Al-
Bog evog BEPeAMOOVS QUOLZOU VOO TTOU OVOUALET(L daTnonon T EVEQYELAS %L OQI-
Cew ot ol evEOYELLL O %(0E ropovmugvo ovomua efvar otadeor, oTONTOTE %at Vo
ovuPaiver péoa oto ovomua. Ot VORoL damionomg, Tov CUUTEQIAUUBAVOLY T dLaT)ON)-
0" TS MACAC, TS EVEQYELUS, TS 0QUNS, TS OTROGOOUNS, TOU NAEXTOLLOU QOQTIOV %at (A-
AV, TACOVY COTIAOVE POAOVS OF (AHE RAMOO TNC QUOLANG %L TOOOPEQPOVY EVOTOTIAG
Wit ov dtaepvouy Ghy ™ dowi Tg emonjune. Kabe vopog duamjonong Pefardver
0Tt TO OVVOAO LS QUOLKIC TOoOTTaG Ot ®(A0E ATONOVWUEVO (#AELOTO) ovoTua Elval
m“eggd. EAN.exkboon 1994

H svépysla wg péyebog Sev unopei va oplotel emapkwg. Ovola
EEPOUUE TL Elval 0 Xpovog K.A. MNa Adyoug ekmaldeuUTLKOU

CAMPBELL « REECE «XAPOaKTNPLOK

URRY « CAIN - WASSERMAN « MINORSKY « JACKSON

BIOAOTIA Evépyela G’a Aépe T

(puokwy,

TOMOZ |

*H evépyela epdaviletan oe Stado
K.A.). Mmopet va. aAAAEL pop
TIOPAUEVEL oTOOE



(a) Npwrog vépog ¢ Beppoduvapkiic: H evépysia Karotot vopot tng

UNOPEL Va pETaPEPOEi 1) va petatpansi, ala oxi OepHoSUVOHIKIAG TTOU
va kataotpa@ei. MN.y., n xnuikn (Suvapkn) SLEMouv Toug
evejpvucn NS TPOPIE Ba peTatpansi oy KIvnTkr EVEpVEI.aKOl'Jq
gvépyeila Tou torray (B). e GO
Ourte ptropei va dnupioupynBei atrd 1o TiTroTa. H , Xrl!l ) ROUSE
(a” ko B* vOpoG TNG
OeppoduVaLKAG )

(B) Asdtepog vopog g Beppoduvapiknc: Kabe peTagopa ) HETATPONT) EVEpYEIC
avfdvel mv atadia (evrponia) Tou adpnavroeg. Ny, n atafia oto nepifaiiov Tou
TOITaY AU AveTal PE T popgn TNE BEPUOTATAC KO TWY JIKPWY HOopiwy fou
OUVICTOUV Ta TEMKA MPOoIoVTa TOU HETABOMGHOU,

CAMPBELL - REECE

URRY « CAIN « WASSERMAN « MINORSKY « JACKSON

BIOAOTIA

TOMOX |

H XHMEIA THE ZOHS. - TO KYTTAPO — FENETIKH

Metdagpaon: ©6dwpog Kokkopoytavwng, Baothikr Bakdkn
Emotnpovikn empéAeia: Nikog Mooxovag

CAMPBELL — REECE, BIONOIIA TOMOZ I, NEK 2010




XHMIKOI AE2MOI

ENA OEQPHTIKO ZENAPIO: Av urmtoB€ooupe OTL o€ OA0 TO ZUUAV UTIAPYXOUV povo duo ibla atopa
1.X. udpoyovou (H) kat timote AAAO Kal ameExouvv PETAEL TOUC TMOAU peyaAn (oxebov amelpn
amootaon). ©a pnopovoe va eivol kamowo Stadopetikd €ido¢ atopwv 1. ofuyovou (O),
xAwpiou (Cl) k.a. Eotw OTL n evEpyeLa TOU KABEVOG atopou €ival E, TOTE n cUVOALKN EVEPYELA
Kall Twv SVo Ba eival 2E.

Jlya owya, Ba apyiocouv va mAnolalouv to €va tPoc To AAAo, AOyw apudpwv (MpaypaTikd opudpwv
g€attiag tnG HeyaAng amootaonc), aAAd OxL LNOEVIKWY NAEKTPLKWY EAKTIKWY SUVAUEWV HETAED
ToUG (NAekTplkéC aAAnAemidpaoelc Van der Waals). ©OuunBeite o0tL n nAektplkry Suvapn eivat
LULKPN YlOL LEYAAEG ATTOOTACELG HETOEY TwV PopTiwV Kol Elval LEYAAN Yyla ULKPEC QTIOOTACELS).
Ooco mAnolalouv ta dU0 Atopa, ol NAEKTPLKEG EAKTIKEG duvapelg Ba avéavovtal. MapdAAnAa
OUWC HE TIC EAKTIKEG NAEKTPLKEC SUVAUELC UTIAPXOUV KL OTWOTIKEG NAEKTPLKEG SUVAUELS (rTou
€xouv avtiBetn SlevBUvVoN oe OXEON E TIC EAKTLKEG) KOl TIPOEPXOVTAL O TNV EMKAALYN TWV
QPVNTLKWY NAEKTPOVIKWY VEPWV Twv SUO0 ATOUWY, OTAV QUTA Ta ATOMA TTANCLACOUV TTOAU TO Eval
oto dAlo. H ouvoAwkn nAektpikny Suvapn F petaéd twv dvo atopwyv eival ion pe to abpolopa
TWV EAKTIKWV (Fepzps) KO OMWOTKWY SUVOUEWV (Fanosns) KOl HNV EEXVATE OTL E§PTWVTOL KL OL
SU0 armo TNV anodotaon r mou xwpilel Ta Svo avta atopa dnAadn:

F(r)=Fenzus(r) +Fangsus(r)

Otav ot 6U0 mapandvw SUVAUELS amokToUV i6lo HETPO, TOTE N cUVOALKN Sduvapn o€ KaBe atouo,
AOyw NG UMaPENG Tou AAAOU atopou Yivetal pndevikn kot ta dUo Atopa Looppormouv. H
anootoaon otnv omoia oupPaivel aut n eflowon EAKTIKWY KOl QMWOTLKWY OUVAUEWV
(Fenzns=Fanasns) €LVOL Xapaktnplotikr ywa kaBe €i60¢ atopwv Kol OVOMALETOL  OQNOCTAGH
Loopporniag r,. Eivaitngtaéng twv 0,3 nm nepinov.

Avtiotolyn Stadikacia Aapfavel ywpa yla tavw arno duo atopa, tdla ) dtadopeTika LETAED TOUG.
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ZUVOAIKI)
Aovapn

F(r)

e

TANEIIZTHMIO .
ANOIKTAS S

Emotripn twv YAkwy 1
Evotnta 2: Asopoi petafl Atopwv
Awdaokwv: I.N. Ayyehomoulog, kaBnyntne

Empérela: Kwvotavtivoe MAtrac, Auth. Mny. Mny.
MATPA 2014

arréaraon peragy 8o idiwv ardépwyv
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Aldvapn

F(r)




XHMIKOI AE2MOI

KaBe mpoomaBela amopdkpuvong Kamowou amno ta SUo atopou amo Tn B€on Looppormiag r,
avtiotaduiletal anod eAktiky duvopn mou to emavadepel otn O€on wopporiac Kal KaBe
npoomndbela TMANCLAOHOTOG OE QMOOTACN HIKPOTEPN TNG QAMOOTACNG LOOPPOTIAG Ky
ovtotaduiletal and avéavouevn anmwoTikl duvapun mou TAaAl To enavedEpel otn B€on
LoopporTtiacg.

APKETEC POPEC UmopoUE avTl Twv Suvapewyv mou ekdnAwvovtal avapeoa ota SUo Atoua, va
xpnotpomnotnBel 1o péyebocg mou ovopadletal Suvapkn evépyeta E . H Suvauikn evepyela
TIPOKUTITEL WG LEYEBOC Ao TIG SUVALELC ATTO TOV MAPAKATW TUTO:

Eoaxo = —j:o F.dr

ATAOTKA €lval n evEpyEeLa TtoU MPEMEL va darmavnBel yia va petadepOEL To Eva ATOMO TOU
QMEXEL amootaon r and to Ao, £w¢ to Anelpo-6nAadn os oAU peyaAn anootacn. To
OPVNTLKO TPOCNLO OXETILETAL LLE TO YEYOVOC OTL OVADEPOLAOTE OTNV EVEPYELD TTOU TIPETIEL
va darmavnBel yL autn tn petadopa.

YTIC EMOUEVEC SUO SLadAveleC TTOPOUCLALETAL N SUVALLKN EVEPYELO WG CUVAPTNON TNG
amooTaong yla cuoTnua SU0 TTAVOUOLOTUTIWY ATOUWV.

Napopotla mnyadio Suvaptkng evepyelag (aAAa pe Stapopetiko Babog Kal e SLOPOPETLKES
QTTOOTAOELG) CUVOVTWVTOL OTAV To AToUa Eival SLadopETLKA.
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EAKTIKA Erotpn twv YAwev 1

ﬂu v IJ | K"I Evotnta 2: Asopoi petafy Atopwy
Adaakwv: TN, Ayyehomoulog, kaBnyntnc

E"J £ pYE 100 Empéhewe: Kwvotavivo MATtag, Ak, My, M.
[ATPA 2014




Auvapikn \ Znueio ZUVOAIKN
EVEPYEIQ IGOP.DOTTlGG Avovaun

E(r) | F(r)

AtréooTacn r
HETAgU TWV 2 aTépwv




XHMIKOI AE2MOI

ITIc emopeveg dUo Sladaveleg, mapouotdlovial EMOTTIKA N Suvapkn evépyela (mtnyadt Suvapikov)
Kol Ol SUVAMELS (OUVOALKEC NAEKTPLKEC) TTOU avamTUoooVTOL LETAEL SUO TTOVOUOLOTUTIWY
ATOUWV O€ SLADOPEC ATTOOTACELG LETAED TOUC (apXLKA ATtO HAKPUA KAl OLlyd oLyd
nAnolalovtag).

AIEYKPINHZEIZ A TIZ EMMOMENEZ AIA®ANEIEZ:

ApPXLKA OTOV TOL ATOUOL ATEXOUV TIOAU HETOEL ToUuG EAKovTol nAEKTpooTaTIKA opudpa (LEocw Van
der Waals aAAnAenuidpaocswv ) (1-4)

000 nAnolalouv apkeTa apxilel n eMKAAUYPN TwV NAEKTPOVIKWY TOUG VEPWYV, OTTOTE I NAEKTPLKN
AMWOoN TWV apvNTIKA GopPTIoHEVWV VEPWV TOUC £lval LEYAAN €W TTOAU peyaAn (6-8) yiotl ta
opwvupa ¢poptia anwbouvral .
ITnVv ekova 5 €xeL emuteuxOel Looppormia LETAEY EAKTLKWV KOl AMWOTLKWY SUVAUEWV KL EKEL TAL ATOLLOL
Looppormolv oxnuatilovtag eva popLo.

MNdvta n andotaon Looppormiag (n O€on nov Looppomnouv ta SUo Atopa) €ival avtn otnv onoia n
SUVAMLKN EVEPYELA EXEL TN ULKPOTEPN TLUN.

MNapouota mnyadia Suvaplkng evépyelog (aAAa pe Stadopetikd Pabo¢ kot HE OLOPOPETIKES
OTTOOTACELG) CUVOVTWVTOL OTAV To ATopa £lvol StadopETIKA.




Auvvopikn Evépyewx
Avvapikn Evépyera

ATTooTon MeTaE ATopwv ATTOOTOOT METOED ATOpwWY
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Auvvapikn Evépyela

ATT oon MeToiL AToHwV ATIOoTOON MeTaE0 ATOpWwY

H ouvoAIk NAekTpOOTATIKI] OUVANN KAl N GUVOAIKI QUVOMIKN
amrdéoTacn Pe
https://phet.colorado.edu/sims/html/states-of-matter/le




Avvopikn Evépyewx
Avvopikn Evépyewa

ATTooT®ON MeTaZ O ATOHWY ATTooTaom MeTa&0 ATOpWY
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Avvapikn Evépyela

ATrooTXOT MeTal D ATORWY
ATTooTOOT METOED ATOH WV

H ouvoAIKr NAEKTPOOTATIKI) SUVANN KAl I OUVOAIKK OUVO

https://phet.colorado.edu/sims/html/states-of-matte




Ta mapamndavw atopa Ba prmopovoav va sival mepltocotepa armo dvo (tpila n
KOLL TTOpaTtavw) 1 Kot va eivo SltadopeTikad PeTall Touc. 2 KABe mepimtwon,
HE akpLBwC Tov (610 XELPLOUO, OAa Tal EUMAEKOUEVA ATOMO Ba LoOPPOTIHCOUV
OTNV AnOoTOoN TTOU N SUVOLKN TOUG EVEPYELA TIOLLPVEL TNV EAAXLOTN TLUA
(Bpiloketal otov tato tou nyadlov), oxnuatilovroc popa (OpUAdEC aTOpwWV).

H amootaon woopporiag eivol akplPwe autr n anodotacn OV CUVOVTOUUE
va Bpilokovtal Ta ATopo 0T YVWoT Ko UAN.

MpoTteivopevn AoKNoN TTPOCOHOIWONG

https://phet.colorado.edu/sims/html/states-of-matter/latest/st
matter_el.html/duvapikd aAAnAeTTidpaong



CAMPBELL - REECE

20vVTOouN avag@opd o€ TITUXEG TNG £VVOING TNG EVEPYEING [RETRARZEMETREEEs
MOPOEZ ENEPTEIAZ BIOAOTIA

TOMOX |

*Kwvntikn eVEPYELAL: OTL ELVOLL N EVEPYELO EVOC CWHOTOC (0UTOKIVNTO, ATOMO, LOPLO K.O.K.) AOYW TNG
Klvnong tou.

*H Oep k) EVEpYELA XaPaKTNPL{EL TO OUVOAO TNG KLVNTLIKAG EVEPYELAG TWV CWHATLS lwV (aTopwy,
HOPLWV, LOVTWYV) TTOU CUYKPOTOUV Ta UALKA CWHOTA, KABWE auTA KLYOoUVTOL 0TO ECWTEPLKO Touc. Oco N
BepULKN EVEPYELA lval LEYaAUTEPN TOCO TO cwpa epdaviletol va €xel upnAotepn Oeppokpaocio. H
Bepuokpaocia ev eival Oepuikn eveépyela, aAld pog deixvel To mOoo HeEYAAN N UIKPN €lval n Bepuikn
EVEPYELQL.

*AUVOLKN EVEPYELAL: ELMTWONKE OTL €lval N Lopdr EVEPYELAC TIOU KATEXEL EVA OWUA, 1) cUOTNUA, AOyw
NG Oéoewg (o€ oxEon He Kamola AAAN, TT.X. N EVEPYELA EVOG OCWUATOC O KAToLo Uog o thv
emupavela tng 'ng, N n evEpyeLa mmou €XeL Eva NAEKTPLKO ¢popTio av To TomoOETNOOULE OE KAToLa
TIEMEPACUEVN ATIOOTAON ATtO £va AAAO NAEKTPLKO dpopTtio-Adyw nAektpikng Suvapung Coulomb) n Aoyw
NG 6OMNAC Tou.

*XNULKN EVEPYELAL XOPAKTNPLIETOL TO CUVOAO TNG SUVOLLKNG EVEPYELOG TTOU OItalt|OnKe yia T
CUYKPOTNGON TWV XNHUIKWV OUCLWV OIO TOL CUCTATLKA TOUG KATW arto tnv aAAnAemnidpacn
NAEKTPOUAYVNTIKWY SUVALEWVY KL TIOU €ival anmoBnkKeVUEVN otV UAN.

*H xnukn evépyela ansAeuBepwvetal Kol peTaoynuUatiletal cuvnBwe oe BEPULKI EVEPYELO OTAV
ouUVBEeTO cUOTATLKA TNEG UANG (T.X. ouvBEeTa popLa OMwCE TNG YAUKOING) SLaoTtwVTaL Kol TIAAL O
armAovotepa (0mw¢ dtoéeidlo Tou avOpaka Kot VEPO).

EcWwTEPLKN EVEPYELA OVOULALETOL TO OUVOALKO AOPOLoMA TNG KLVNTLKNAG KOL TNG SUVALMLKAG EVEPYELOG TWV OOMLKWY OTOLXELWV
oV aUTO aMOUOVWOEL Ao OAEC TIC EEWTEPLKEG SUVAELG.



CAMPBELL - REECE, BIOAOrA TOMOZ I, MEK 2010

Juvtopn avodopad o€ YEVIKOTEPA BEUATO EVEPYELOLG

H duvakn evépyela ou amaltteital yla va mAnoldoouv U0 1) TEPLOCOTEPA LOPLA ATIO OKPLA KOl
va oXNMATIoO0UV Eva TUAMA EVOG UALKOU, artoOnKeUETAL 0TO UALKO WG XNMULKN EVEPYELQL.

Noapadeiypatog xapn yla va oxnUatlotel va popo YAukolng C.H,,0, amatteital evepyela peEow
Tng omoiag to CO, kat to H,0 oxnuati{ouv To mapanavw LopLo.
(pwtoouvbeon)
CO, kot H,O kot HAIAKH ENEPTEIA énpoupyouv tn yAukoln C.H,,0,
H Suvaulki auTr EVEPYELA TTOU OTALTE(TOL E(vVaL N XNLKI) EVEPYELA TOU HOpPLOU.

Otav 10 pOpLo SLACTIOOTEL € ILKPOTEPO LOPLA 1] ATOUA N TIAPATIAVW EVEPYELO TTOU ATTALTAONKE yla
TO OXNMUATIOUO TOU popiou, anodidetal, aneAevBepwvetal.

C } E (\ + EVEpVE‘a CAMPBELL - REECE
~ 2 URRY « CAIN « WASSERMAN « MINORSKY « JACKSON

+aMapop|a BIO/\OF'A

Xnuiki avridpaon. Z1a KOTTApQ, Ta popia YAukodng Sacnwvral TOMOS |

og ankovocteEpa popla. H XHMEIA THE ZQHS - TO KYTTAPO - FENETIKH

Metdgpaon: ©65wpog Kokkopoyiawng, Baothikr Bakakn
Emotnovikrj emyéNeta: Nikog Mooyovdg




CAMPBELL — REECE, BIOAOrIA TOMOZ I, NMEK 2010
Juvtopn avodopad o€ YEVIKOTEPA BEUATO EVEPYELOLG

Otav avénBel to mMARBOC TwV atopwyv Kal LEAETNOEeL n UAN ot yvwoTtn pag popdn (kat akopa
TIEPLOCOTEPO OTOUC BLOAOYLKOUC OPYOVLIOMOUC), TOTE N SLaXELpLON TNG £VVOLAC TNG EVEPYELAC
QTTOULTEL TTLO TTOAUTTIAOKEG LOONUATLKEC TIPOOEYYLOELG.

M.X.: O0g €va MPAYHATLKO UALKO oplloupe TN ocuvaptnon mou ovopaletal eEAeVOepn evépyela Gibbs
(G) mou bivetal amod tov TUMO:
AG=AH-T*AS
ornou H givaw n evBaAnia tou cuotrpatog ( aAALwC n cuVoALKN Tou evépyela), T n Oeppokpacio
o€ °K (BaBpoug KEABLv °K=°C +273), S elval n evtponia tou cuotipatog dnAadn n ataia tou
CUOTHHOTOC KOL OTNV TEPLUMTWON XNULKACS avTidbpaong ival n XNULKA EVEPYELO TTOU METATPEETAL
o€ Bepuotnra.

YrievOupiletal 0tL to cUPBoAo A mipLv amo eva peyebog onpaivel tn dtadopa-petafoAln Tou amo
pia apykni og pia TeEAKA TLn.

CAMPBELL « REECE

URRY « CAIN « WASSERMAN « MINORSKY « JACKSON

BIOAOTIA

TOMOZ |

H XHMEIA THE ZQHE - TO KYTTAPO - FENETIKH

Metdgpaon: ©68wpog Kokkopoytavwng, Baothikr Bakdkn
Emotnpovikr) empéAeta: Nikog Mooyovag




AdoU ocUpdwva PE ToV o' VOUO TNG OepoSUVAULKAG N EVEPYELA EVOC CUOTHUATOC eV
KataoTpEPeTal, oute Snuloupyeital aAAd pPEVEL oTAOEPT], YLOTL TA CUCTAHOTO OLEVAWG SEV
OVOKUKAWVOUV TNV EVEPYELA TOU KOl VOL LNV XPELA{oVTOL EMLITAEOV EVEPYELA KOl VAL ELVaLL

QLUTAPKN;

O Aoyog mou Sev cupPaivel auto gival o B 'vopog tng OepUoduvapLKnG. Alot LEGOU OAWV TWV
OXETLKWV TELPAUATWY ATIOSEIKVUETAL OTL OTNV MAELOVOTNTO TWV HETOTPOTNWV EVEPYELOG QO Mia
popdn o€ AAAN, Eva TUAHUA TG LETATPEMETAL OE OEPULKN EVEPYELA-OEPUATNTA, TTOU ELVAL LN
XPAOLUN Hopdr EVEPYELOG, LN LKOVA VO TTAPAYEL EpY0*, mapd LOVOo BEPUALVEL TOL CUCTHUATA Kol
TeAKWC Slaokopmiletal oto meplBAaAlov. ‘Apa Eval HEPOG «XPNOLHNG» EVEPYELOG XAVETOL OE KAOE
HLETATPOTN. ZUVETIWG N TIOLOTNTA TNG EVEPYELAC UTtoBabuiletal o kaBe petatporny).

H Bepuikn evépyela-Oepuotnta Bewpeital n Mo XapunAng moLtdTnNTag KL N mLo amodLopyavwUEVN
Hopdn evépyeLag, o eival cuvelpaopevn Le TNV ataéia TG UANG.

‘EtoL otav eva {wo KATaVOAWVEL Eva AANO, Eval TUAHA TNEG XNULKAGC EVEPYELOG TTOU Tt|PE 0 BNPEUTNC
aro 1o Orjpapa Oa pHeETATPATIEL AVETILOTPEMTL 0 KN aflomoLlnoLlpun™ yLa TtV mopaywyn KamoLtou
£€pyou Beppotnta, N omola TeAlkwE Oa SLOLOKOPTILOTEL LECW TOU CWHOTOC TOU OnpeuTH 0TO
niepBaAlov.

To cUMTAV YEVIKA, O KAOE LETATPOTIN EVEPYELOG YIVETOL ALYOTEPO OLATETOYIEVONVIVETOUNTLO
ATAKTO), KL AP AUEAVEL N eVIpOoTtiol TOU (BAEME ITAPOKOTH)}

*H OepuotnTa pnmopsl va 0dnyroeL otnv mapaywyn €pyou, av untapxel Stadopa Beplokpaciog LETAED aPXLKNG KAl TEALKNG KaTooTa
auto Sev oupPaivel oTo KUTTOPO OTOU N BEpUOKPACIA TOU IPEMEL Va Elval cuveXwE otabepn (AAQ UTO TO TEAEUTOALO TO
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