Hiq Hikpn IUTOPia St

O KkUplo¢ Kwotag €ivar aypdéing oto MAAio, éxel éva noAU peyddo Kinpa
pe pnAiéc. Kabe Bpddu akoUel 1o SeAtio KalpoU MNPOKEINEVOU va MPOYPAU-
patioel ug gpyacieg ing enopevng nuépag. Mia avoiidukn pépa n npdpAe-
Yn tng PEIEWPOAOYIKNG unnpeaiag Atav 6u 1o endpevo Ppddu n Bepuokpa-
oia ownv neploxh O0a énePte pepIkoUG PadUoUC kKdww and to pndév (0 °C).

Autd tov kaipd ol nepioadiepe and ug pnAIEG Tou Kupiou Kwota Atav
yepdieg andé pnouunouUkia, ta onoia Bpiokoviav oe kivéuvo e€aitiag tou
npopAendépevou nayetol. O KUpI0G Kwotag yia va npootatéPel 1a Pnou-
pnoUKia and tnv KAtaotpopA Kal €NOopéVWG KAl thv napaywyn tou anéd
MAAg, pdvuoe ta 8&vépa tou e vePO.

Me noio 1péno 10 pdvioua twv 6€vépwv npootatelel 10 pnoupnouUkia
andé tov nayeto;

210 Kepdnalo auiod:

©a0 YyVwpioelg UG TPEIC Kataotdoel¢ tng UANG oOteEPEn, uyph Kkal aépia
KaOwG Kal Nw¢ n pIg Pnopei va petatpanei otnv dAAn. ©a ouv8€oeIg TG
anAayé¢ katdotaong tng UANG pE tn Oeppdinta Kal tn Oepuokpacia. Ba
HAOeIc NG npokaAoUvial AUTEC ol HETABOAEG KAl NwG EpUNVEUOVIAl HIKPO-
oKonikg.



KE®AAAIO 7

AANATEZ KATA2TAZH2

H ©OEPMOTHTA MPOKAAEI METABOAEZ

To Xeldwva xovilel Kupiwg OTIG OPEVEG TEPLOXEG TNG XWPAG
pag (ewodva 7.1). Av n Bepuokpacia eival «kdtw and 1o pndEvs,
TO XOvL maywvel. Tnv AvolEn ta xévia AWvVouv Kal Ta motdua
TpopodoTouvtal Pe HeYAAeg TtoodTNTEG vepoU. MepiCoupe pe vepd
TIG TIAyoBrKeg Kal TI§ Tomobetoupe oto Yuyelo, omdte maipvoupe
naydkia. O ndyoqg eivat vepd oe oreped katdotaon.

Otav kdvoupe prdvio pe (eotd vepd 0’ €va Aoutpd, o Kabpég-
PTNG ToUu BoAwvel. And To vepd mapdyovtatl atpol, oL udpatuol.
O KaBpEptng €xel UKPOTEPN Bepuokpacia amd Toug udpatuouq
Tou petatpénovtal oe orayovidla otnv erpdveld tou. Ot udpa-
Tuol elval vepd oe aépla kardotaon. Me mapdéuolo Tpdmo ard
Toug udpatuoug Tou urdpxouv otov agpa, dnuioupyeital n dpo-
ald, n opixAn kal Ta ouvvepa.

Eikéva 7.1.
To xiowt elvat vepd oe oTeped Kkatdotaon.

Ot Tpelg ouvnblopéveg Kataotdoelg ™G UANG eivat n oteper, n
uypn kat n aépla (ewdva 7.2). H kardotaon TG UANG evog owua-
T0G elval duvardv va al\dEel. ‘Eva oteped owpa propel va peta-
Tpanel oe uypd Kal avriotpo®a 1 éva uypd owua os agplo Kal avTi-
otpopa. WG rmpokaiouvral Quteg ol aAayEg Katl nmweg epunvevovral
UIKPOOKOTIIKA; 2’ auTd TO KePAAawo Ba doupe GtL oL aMNay€g Katd-

otaong TG UANG oxetiCovtat pe n Beppokpacia kat ) Begpudnra.

Eikéva 7.2.
X’ quTij T PWTOYPaPa QVanapLoTWYTAL O TPEL KATAOTAaEL] TOU
vepou. Smv agola katdotaon, ol udpatuol eivar diaomapuévol 7.1 AAM\ayég kKatdoTaong Kai OeppoTnTa
otov aépa Kat elvar adparot, PEXOL Va GUUTUKVWAOUY.

TRZn-Nn&n

)ézor‘;?g eepg:'ﬁ‘gm TomnoBeToUEe TPIpEVA TTaydKia o’ éva Soxelo kal péoa oe autd

5 BubiCoupe €va BepudueTpo kal To TomobeToUue Ot eotia O€p-
-3 MHavong (ewéva 7.3). H Bepuokpacia tou mdyou apyilet va au&d-
- vetal. ‘Otav ¢Bdoel otoug 0 °C, téte 0 MAYog apxilel va NWveL,
ondte eupavidetal kat vepd péoa oto motnpl. MNapatnpoupe 4t
MEXPL va Awoel 6Aog o TAyog, n OeppoKpacia Tou Heiyparog
vepou-dyou diarnpeital otadep otoug 0 °C. H Bgpuokpacia
autr] ovopddetal 6eppokpacia THENG Tou mdyou. MOAG Awoel
6Aog o mdyog, n Beppokpacia Tou vepou apxilel va au&dvetal.

SOWONOO A WN O

W - OO0 O oo

ToroBetolpe éva doxelo pe vepd péoa oe pia Aekdvn pe mdyo

Ewdva 7.3, Bepuokpaciagc —10 °C (sikdva 7.4). Mapatnpolue 6t N Bepuo-
Ka8’ Ay T Sidpkeia e THENC N Bepuokpaoia dampeiral ota-  KPAOTA Tou vepoU pewwvetal. Otav ¢Bdoetl otoug 0 °C, To vepd
Oepri. apx(Cel va yivetalr oteped, dnhadn ndyog. Autr n Bepuokpacia

142



KEDAANAIO 7 ANNATEZ KATAZTAZHZ

dlatnpeltal otabepn} péxpl va yivel mdyog Ao 1o vepd. Tnv ovo-

pdadoupe Beppokpacia MAENG Tou vepou. -10°C

evikd, ovoudloupe THEN TO PaIVOUEVO TNG UETATPOMNAG eVOg OTE-
peoU og Uypod, evw TNG METATPOMNG ToUu UypoU ot oTeped, MHEN. o°c
Katd tn didpkela g ™ENG 1 g m&ng ouvundpyouv Kat ol duo i

Kataotdoelg (PAoelg) ™GQ UANG: N oTeped kal n uypry. Arnd Ta Tel- (
pduara mou meptypdyage, POKUTTTEL OTL 1 Beppokpacia TENG Tou S
vepoUu oupmnirel pe ) Bepuokpacia mAENG. To Blo oupPaivel kat
pe Ta dAMa owpata. Kdbe kabapd cwpa €xel ) Ok Tou Beppo-
kpaoia ™ENG/MAENG, mou xapaktpilel To UAKO Tou cwuatog. Eiva,
onwg AEUE, WA QUOIKT) 0TaBePd TOU UAIKOU TOU OWUATOG.

B ; Xpovog Oepuokpacia

Bpaouog-Yyponoinon oe min oe °C

lepiCoupe €va yudAwvo doxeio vepd, To Tomobetolpe nMAvw armod (1) 195
pa eotia B€puavong kat kataypdpoupe Tn Ogpuokpacia Tou 2 3
(eldéva 7.5). Tuyxpdvwg mapatneoUpe Tt oupBdivel PEoa OTO i g
doxelo. Apxikd n Bepuokpacia Tou vepoU au&dvetal kat mapd- 5 0
yovtat udpatuol pe apyd pubud amd tnv empdvela Tou vepou. 6 0
‘Otav n Beppokpacia eBAoel Toug 100 °C, ekdnAwvetal oto vepd 7 0
uila évrovn avatapayn. Ot udpartuol napdyovrtal ypriyopa Kat oxn- g j21
patilouv peYdAeg puUOaAdeg og dAo Tov Gyko Tou vepou. To vepd 10 3

Bpddel. Katd tn didpkela Tou Bpacpou ouvumlidpxouv N uypr Kat Eéve 74
. P 7 7 - IKova /.4.

n aepla’ KQTGOTQW,]' Ze OAn Tr,] Siapkeia Tou, Bpacpou n Bep- e O6An m dudpkela g mi&Ng n Bepuokpaoia diatnpeitat ota-
Hokpacia 3iatnpeital oTabepn kal v OvouACoule OEPHOKPA-  geyi K Gepuokpaoia mikng ouuniret e T Beppokpaoia THENS.
oia Bpacpou. Kdbe uypd Bpddlel, aAd ot dlAPOPETIK Bepplo-
kpaola. H Bepuokpacia Bpacpou eival pia Quotky otabepd Twv
KaBapwv CwHATWV.

To avrtiotpopo @awvdpyevo Tou Bpacpolu AE€yetal uyporoinon. fmioinmnniie
Ou udpartuoi uyporowolvrat oroug 100 °C, dnAadr oe Beppo-
kpaoia {on pe ™ Oeppokpacia Bpacuou.

Katd v mjé&n, v nién, to Bpaoud kat tnv uyporoinon n katd-
oTaon Twv cwpdTwv aAAdeL. AUTEQ ol alayEg ovopdlovtat alha-
YéG kardaoTtaong.

OepuoTnta TtNENC Kol BPACLOU

‘Eva koppdtt ndyou Awvel, otav ektebel oe mepBANov uPnAo-
Tepng Bepuokpaociag, yia napddetyua otov agpa. Tote, Bepudtn-
Ta petapgpetal and tov agpa otov ndyo. Avtibeta, katd tnv &N

petapépetal BepudtnTa and to vepd PO To TEPIBANOV Tou. Xpovos BepHoKpaoia
levikd, 6tav BepudtnTa PeTapépeTal oe €va oTteped owua (yla oe min oe °C

napdadetypa étav To Beppaivoupe pe éva AUxvo), n Beppokpacia 0 25

TOU owuaTtog auEdvetal péxpl va ¢tdoel otn Bepuokpacia TENG. ; g?

Téte 10 OWMa TAKETAL (AlWveL), evw n Bepuokpacia Tou Mapapé- 3 29

vel oTabepn], HExPL va petatpanel eEohokAripou oe uypd. Otav 4 94

BepudtnTa petagépetal and €va uypd TPog To TEPBANOV Tou 5 100

(yla mapddelyua, étav autd Bpioketal péoa oe évav katayuktn), 6 100

n Beppokpacia Tou uypoU eAaTTWVETAL PEXPL va GTACEL OTn Bgp- 7 100

Hokpaoia m&ng. Téte 1o uypd otepeoroleital (Mel), evw n Bep- Exdva 75

Hokpaala Tou 610:"]98“0[ otabepn) HEXPL va pETATPATE! €& ONO- 5, iy idokeia Tou Boagyiod ) Bepyiokpacia Biatrpeital oTa-
KAfjpou oe oteped. Beon.
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(a) Katd t didpkela ™G NG Tou mdyou, uetapépetat Bep-
udémra andé m @Adya otov ndyo. Ouws n Bepuokpacia Tou
ndyou napauével otabepr. (B) Katd m didpkeia tou Bpaoou
TOU VepoU, UETapépetal Bepudtnta amd ™ PAGya oto Vepd.
Ouwg n Bepuokpacia tou vepou mapajével otabepn.

Eixdva 7.6.

‘Otav oe éva uypd petapépetal Bepudmra (yia mapddelyuaq,
étav 10 Bepuaivoupe pe €va AUxvo), n Bepuokpacia Tou uypou
au&dvetal péxpl va @tdoel otn Beppokpaocia Bpaouou. Tote, TO
uypd petatpénetal oe agplo, evw n Beppokpacia Tou Kad’ OAn
™ JldpKela TNG YETATPOTNG Ttapapével otabepn. AvtiBétwg, dtav
arnd éva agplo petapépetal BepudTnTa MPOG TO TEPRANOVY, N
Bepuokpaocia Tou agpiou apxikd pewwvetat. Otav yivel {on pe ™
Bepuokpaocia Bpaopou, apxifel va uyporoleftal, n Oeppokpacia
Tou mapapével oTabepr], evw Bepuodtnra eEakoloubel va peta-
PEépeTal TPoG TO TEPLBANNOV.

levikd, dtav BepudTnTa PETAPEPETAL OE €va OTEPED 1] UYPO OWHQ,
Xwpig va aMdZel n katdotaor| Tou, TéTe 1) BeppoKpacia Tou owua-
Tog au&dvetal. Katd m didpkela Spwg ™G ™ENG 1 Tou Bpacuou
n Bepuokpacia datnpeeital otabepr) av kAl OTO CWUA UETAPEPETAL
Bepudmra (ekdva 7.6). H Bepudtnta mou YeTapgpeTal oe éva oTe-
ped owua katd v TEN Tou, eival avdloyn ™g Hdlag Tou owpa-
Tog Kkal eEaptdral and To UAKG ard To omoio armoteAeital To owa:

Q=L;-m

oérou Q elvalt n ouvolk ToodTNTa BepudTNTAg TMOU UETAPEPE-
TalL 0To owua yia va petatparel 0An n pdla tou m oe uypo dlag
Beppokpaciag. To Ly ovopdletar Aavedvouca Ogpudtnra THENG
kat eEaptdral and 1o UAIKO. To Ly ekppdlet Tnv moodtnta Bep-
pétnTag mou anarteTat yia v mfpn ™En 1 kg and to UAko.

AvtioTolxa, n nmoodtnrta g BepUOTNTAG TIOU PETAPEPETAL OE €va
uypd owpa Katd 1o Bpacud, eivar avdloyn Tng HAZag Tou CWa-
ToG kal eEaptdral and To UAKS and To orolo arnoTteAeital To owua:

Q=LB' m

o6rou Q elval n ouvoNkr ToodTNTa BepUdTNTAG TOU UETAPEPE-
Tal OTO owua yla va petatparel 6An n pdla Tou m oe agplo
(dlag Bepuokpaciag. To Lg ovoupdletal Aavedvouca OepudTnTa
Bpacpou kat eEaptdrat and to UAKS. To Lg ekppdlel Tnv mooosd-
otnta BepudtnTag nou anaretat yia tnv nAnen egaépwon 1 kg
and To UAIKO.

2Ttov mivaka 7.1 avagg€povrat ot Beppokpaocieq kat ot Aaved-
vouoeq Bepudtnteg TENG Kal Bpacuol JAPopwV UAKWV.

YAik6

‘Hho

Alwto
OFuydvo
Owdnveupa
Ydpapyupog
Nepd
MOoAuBSOG
Aloupivio
Xpuodg
Xahkog
BoAppdiio

Oseppokpacia TiEng °C

-270
-210
-219
-114
-39
0
327
660
1063
1083
3370

MINAKAZ 7.1.
OEPMOKPAZIEZ KAl AANOANOYZEZ OEPMOTHTEZ TH=HZ-BPAZMOY AIA®OPQN YAIKQN
Oeppdmra TENG (Ly) Ocppokpacia Bpacpol °C Oepudtnra Bpacpou (Lg)
10 J/kg 1 J/gr 10° J/kg 1 J/gr
523 269 21
255 -196 201
13,8 -183 213
104 78 854
11,8 357 272
334 100 2256
245 1750 871
90 2450 11400
64,5 2660 1578
134 1187 5070
5900
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EZdaxvwon

Méoa o’ éva doxelo amd mopoehdvn Bepuaivoupe Hrua Kpu-
otdM\oug wdiou. Mapatnpoupe 6Tt To OTEPEd LSO PETATPEMETAL
areubeiag oe aéplo xwpiq va mepdoel and v uypen Katdotaon.

Mepikd oteped, onwg 1o oteped dlo&edlo Tou AvBpaka (Enpdq
ndyog) kat ot KpuotaAlol Tng vagOaAivng, uetapaivouv armeubei-
ag and TN oteped Otnv agpla kardotaon. Autr n HETaBOAr ovo-
paletal €gaxvwon. e &npd meplBAMNOV Kal pe évtovn NALaKN
aktivoBoAia To Xdvt kat o mdyoq erniong eEaxvwvovtat. To avti-
Beto oupBaivel dtav udpatuol Bpebolv oe Yuxpd a€pa, omdte
oxnuartifetalr oteped XLOvL.

Ta «oKaAonartia» TwV MUETABOAWYV KATtAoTaong

>tnv ewkéva 7.9 naplotdvetal ypaplkd n Beppokpacia 1 Kg H,O
(vepol) apxikAg Bepuokpaaiag —10 °C oe ouvdptnon ue Tn Oep-
MéTNTA TIoU  HETaPEpeTal and T1o meplBdAov oe autd. To did-
ypappa aroteAeital and 5 JAPOPETIKEG TEPLOXES.

a. AU&non tng Bepuokpaciag tou mdyou amd TNV apxiky 6,=-10 Eikdva 7.7.
°C ot Beppokpacia THENS B;=0 °C. H Bepudtnra mou arnop- To wdto petaBaivel and ) oteped oV agpla katdotaon.
. . . .o To wdlo e&ayvwveral.
pogatal ard tov ndayo eivat:
Qn=cn' m- (eT_en)

B. H Beppokpacia Tou pelyparog Tou uypou vepou Kal Tou Tidyou
datnpeltal otabepn (on pe Br. Eival To okalomdtl g THENG.
H BeppdtnTa eival {on pe t Begppdtnta TENG:

QT=m N LT
Y. H Bepuokpacia tou vepol audvetal and B; péxpl tn Beppo-

Kpaoia Bpacuol 8. H Bgpudtnra mou amoppodral and To
vepd eivat:

OV=CV' m- (eB_eT)

3. H Bepuokpaocia Tou pelypnatog Tou vepoU Kal TWV UDSPATHWY
datnpeeitat otabepr kat (on pe 6. Eival To okahomdrt Tou
Bpaopou. H Bepudtnta mou arnoppodd T1o vepd eival (on pe
™ BepudtnTa Bpacuou:

QB=m N LB

€. H Beppokpaoia Twv udpatuwyv auEdvetal.

Eikéva 7.8.

8sppémTa (kilojoule) MoMég popés n Beppiokpacia Tou agpa elvat peyaAutepn drav xio-
775 3031

viet mapd drav Awvouv Ta xiova. Mropeig va e&nynoels yiari;

Ty

G 100
g
=1
H
°
-
-10 L e >3 - o
5 85 186 728 { Eikdva 7.9.
BeppotnTa (kilocalories) Ta okatondua Twv petaBorwv kardataong tou vepou
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i, W
08¢ o L0

7.2 > MiKpooKOTIK pHeAETN TwV aAAay®V KatdoTaong

METaBOANR TOU TPOMOU Kivhong twv SOUIKWV ABwV

Mwe¢ ouunepipépovtar ot doutkol AiBot evog oTepEOU OWUATOG
otav ueTapépeTal o autd Bepudtnta,

Apxikd n petapepduevn Bepudtnta mpokalel av&non tng Oep-
Hokpaoiag, dnAadr Tng KIVNTIKAG evEPYELAG TwV SOMIKWV ABwv
Tou owpatoq. Emopévwg, ol TaAQvTwoelg Twv doukwv AMBwv yivo-
vtal 6Ao Kal o €vioveg. e oplopévn Bepuokpacia, wotdoo, ol
Tahavtwoelg eival téoo évroveg, WoTe ol JUVAUELG UETAEU TWV
SopkwV AlBwv dev prnopolv va Ta OUYKPATAOOUV TAEOV OTIG
Béoelq Toug (eikdva 7.10). Ou doukol AlBol apxiCouv va «yAi-
otpouv» 0 €vag endvw OTov AANO Kal oL PETAEU Toug JUVAUELQ

Eikéva 7.10.

21 Bepuokpaoia tEng tou mdyou ot duvduels uetalu Twv
Hopiwv Tou vepou e&aabevouv. O Tpdmog mou Kvouvtat Ta udpla
aMdzet. Otav Bepudtnra peragépetal oe €va uypd, apxikd augdvetat
N KWwNTIKA evépyela Twv OOUIKWV TOu AlBwv, OmoTe OL KWVOELg
Toug Yyivovtal Ao Kat Tio €vtoveg, 1 Bepuokpacia Tou uypou au-
Edvetal. Ze oplopévn Beppokpacia ol duvdApelg peTagu Twv douL-
Kwv AMBwv dev umopolv va TOUG CUYKPAToouv Kovtd Tov éva
otov dA\o, omndte apxifouv va Kivouvtal eAelBepa: To Uypod Yive-
Tal aépto (eikdva 7.11). Téte, n aAAnAenidpaon PeTa&U Twv Sopt-
KWV NBwv €xel oxeddv undeviotel. H avtioTpopn dladikacia oup-
Baivel katd Tnv uyporoinon.

pewdvovtal: To oteped yivetal uypd. H avtiotpopn dadikacia oup-
Baivel katd tnv mEn.

Katd ™ didpkela tng t™ENG 1 Tou Bpacpuou, ot dopkol AiBot
TOUu owparog diatnpouvrtal avalloiwTol. Ae Alwvouv Kat dev eEa-
gpwvovtal. AMA®WG PeTaBANETAL O TPATIOG TTIOU KIvoUvTal KAl aAAN-
Aemudpouv.

MetapoAn tnG ECWTEPIKNAG EVEPYEIOG

Eixova 7.11.
2 Bepuokpacia Boaauou ot duvauels UeTall Twv doutkwv Abwv
ToU owuarog undevilovral ue amotéAeoua va kwouvtal eAeue-
pa. Katd m didpkela Twv aAaywv Katdotaong, n KNTIKY evép-
Yela Twv dopKwv ABwv Tou owpatog datnpeitar otabepr]. AN-
AAZel OuwG 1 JUVAIK TOUG evépyeld. 2TIG aAAayeég ¢dong,
EMOUEVG, N ECWTEPIKN EVEPYEIA TOU CWUATOG METABAAAETaI,
eneidn peTaBAAAeTal n oUVOAIKN SUVAPIKY EVEPYEIQ TWV SOMI-
KWV AiIBwv av Kal 1 BepUIKr evEPYEL TOU OWUATOG UEVEL OTA-
Bepn}. To vepd Beppokpaciag 0 °C €xel YeYOAUTEPN E0WTEPIKN
evépyela and {on moodtra ndyou Blag Bepuokpaciag. H dia-
POopd OTNV €0WTEPIKY eVEPYELA TOUG looUTal Ue Tn Bepudtnra
™EnG. Emiong, udpatuoi otoug 100 °C éxouv UeyOaAUTEEN E0W-
Teplkn evépyela amd (on moodtnra vepou (dlag Bepuokpaciag.

lati katd m ddpkela Twv alaywv kardotaong n Bepuokpacia
dlatnpelrat otabepr) av Kal 0To OWUA UETAPEPETAL BEPUOTNTA;

Kd&be poplo mpémel va anoppoPrioel Oplopévn evépyela yia
va aMd&el o tpdmnog oUvdeonq Tou Ue Ta undlowta. Apa, n
OepudTnTa THENG R Bpacpou eival avdloyn pe Tn pala Tou
owpaTtog: dimAdola pdla ndyou xpeldletal dmMAdota Bepudtn-
Ta yla va ANWOEL.

Eikéva 7.12
H aMayn kardotaong ouvodevetal kat and petaBoAr] e eow-
TEPIKIIG EVEPYELQG.
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EEAN\ou, emeldr) ol duvduelg PETAEU Twv oKWY ABwv dev
elvalr e&loou oxupég ota ddpopa UAIKA, N Beppdmra THENG
Kal Bpaopou (ya tTnv Bla pdada) dagépel amd UAIKO g€ UAIKO.
H AavBdvouoa Bepudtnrta THENG, Yla mapddelypa, Tou XaAkou
elvalr dim\dola and tou xpuoou.

Na to ©0 UAKS N AavBdvouoa Bepudtnta Bpacuou eivat
ndvrote peyahUtepn amnd Tn Begpudmrag TiENG.

MetaBoAn tn¢ uaZac Kai Tou OyKou

MetaBdAMetar n udla kat dykog katd tnv tén;

Méoa o’ €vav OYKOMETPIKO OWwANvVa TIOU TIEPLEXEL TIETPEAALO
pixvoupe maydkia kat Tov torobetoupe otov éva dioko Juyapldg
(elkdva 7.13). Bdlovtag katdAAnAa otabud otov dA\o dioko, n
Cuyapld oopporel. KaBwg o mdyog Awwvel, mapatnpoulpe 6Tl n
loopportiia datnpeital, aMda n otdbun Tou merpeAaiou kateBai-
vel. Zuunepaivoupe OTL TO vepd TIoU TIPOEKUYE ard Tnv &N Tou
ndyou éxel (dla pdla, al\d uikpdtepo dyko. ‘Otav o ndyog TrKe-
Ta, o Oykog Tou elattwvetal. Avrtibeta, dtav To vepd yivetal
nayog otoug 0 °C, o 6ykog Tou au&dveral. Emopévwg:

Kard tnv TN evdg otepeou R TRV &N €vog uypou, n pala
ToU dlatnpeital oTtabepr, evwd 0 Oykog Tou peTaBdAlAeral.

H napardvw dwariotwon pag Bonddel va gpunvelooupe yla
oo AGYOo éva YUAAIVO UTOUKAAL YEUATO HE vepd, OTav Taywoel
otV KatdYuén tou Yuyelou pag, omdel. O mdyog €xel UeYaAU-
Tepo Oyko amd (on pdala vepou (dlag Beppokpaciag, omndte €xel
MIKPOTEPN TUKVOTNTA artd TO vepd Kal ouvenwg Ba emmAEel OTO
vepd. Ta nayopouva Aowdv erumAéouv otn BAAacoa kat Ta nayd-
Kla OTnV TMOPTOKAAdda uag.

Mweg uropouue va epunveloouuEe UKPOOKOTIKA TNV au&non tou
Oykou TOU vepOoU Katd tnv mnén;

2710 vepd Ta pdpla "yAlotpouv' To éva mAvw oto AAo evw Bpi-
okovtal oxeddv oe enagn MeTa&U toug. Otav to vepd yiveral
ndayog, ta uépla oxnuatiCouv eEAdywva, ondte 0 XWPOG TOoU KATa-
AapBdvouv au&dvetal (ewéva 7.10). ‘OAa ta UAIKA de oupmepl-
Pépovral onwg To vepd Oe OXEOon He TN METABOA Tou GyKou
katd Tnv &N ) v ™EN (elkdva 7.14). Zta nmeploodtepa 0 GYKOG
auEdvetal katd tnv TEN kKat elattwvetal katd tnv 1mMén. MNa
napddelypa, 6tav To AAdL 1 0 uypdg HOAUBdOG oTepeotoleiTal,
0 OYKOG TOU EAATTWVETAL.

Avouaan S100toAn Tou VEPOU Kal HIKPOKOOUOC

MriopoUue va Xpnoyonowjoouue tnv punvela yia tm Ueiwon tou
Oykou Tou vepoU Katd tnv t&n tou mdyou yia va €pUNVEUOOUUE
™V avwuaAn dlactoAr] Tou vepou mou &idaue OTo KepAAalo 6;

310 vepd Twv 0 "C MOPAUEVOUV OKOUN «MIKPOOKOTIKO! KPU-
oraMol» mdyou. Ané 0 °C péxpt 4 °C, autol oL «UIKPOTKOTIKO{
KpUoTtal\ol» dyou Alwvouv otyd-otyd. ‘Etol, o dykog Tou vepou
TIoU TIPOKUTTEL and TO AlWOIMO autwv elval ukpdtepog. ZToug 4

Eikéva 7.13.
Katd v mén tou ndyou n udla dwatnpeitar otabepr, evw o
OYKOG pelwveTaL.

\)olKri
8" ka1 Texvohloyia

Eikova 7.14.

To péraMo yaMo Aiwvel ot yavtopopeuévn xougta, 6nws pak-
vetat kat oty etkova. Autd oupBaivet, ywartl n Beppokpacia tiéng
T0U elvat uoA 29,8 °C. Eivar and ta Alya uétaMa rou, onwe
Kat 10 vepd, otav atepeonoteltal, SlaotéMetal. Xonatonotelrat
0 €l0IkG BepudueTpa wq BepuOUETOKG UYPO Yia T pETonon
uymAwv Bepuokpaotwy, enewdn Bodlet otoug 2.400 °C mepimou.
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°C 6ol oxeddOv ol PIKPOKPUOTAMOL Tdyou €xouv Aosl. Apa,
ard 0 °C péxpt 4 °C o dykog Tou vepoU ehatTwvetal (sikéva
6.38). AvtiBeta katd Tnv YUEn amd 4 °C péxpt 0 °C, o Oykoq
TOU uypouU vepoU au&dvetal.

Metaponn twv OEPUOKPACINV TRENG Kol Bpacilou

Otav oe nayo piEoupe aAdTL, HETAEU Twv Hoplwv Tou Tdyou
napeuBArovTal KpUoTaMdkia alatiou. Ot duvduelg petagl Twv
popiwv Tou dyou Aotrtdv e£acBevouv Kal o TIdyog AWVEL O XAWN-
Notepn Beppokpacia and 0 °C (ewdva 7.15). Mpdyuatl, To Balao-

Eikéva 7.15. owd vepd, mou eival pelypa vepou kat alatiol, mmlel oe xaun-

H Bepuokpaota rigng Tou akatévepou elva kpdtepn and 0 °C. Adtepn Beppokpacia and 0 °C, n omoia eEaptdral and Ty neple-

KTIKOTNTA Tou og ahdtl. MNapdpola, av oto vepd Tou Yuyeiou Tou

oIkt QuTOKIVATOU TipoaBéooupe KatdAnAo uypd, To uelypa el

o° kai ABANTIONSG kai Texvoloyia ) otoug -10 °C. Me autdv Tov TPdmo, To cuotnua YUENG Tou Kivn-

TApa mpootateletal and Tnv au&non tou dykKou Tou vepoU Tou
B8a ouvépalve katd tnv mAEn Tou.

‘Otav o ndyogq yivetal vepd, ta poépla MANoLafouv PETAEU TOug.
Av ogupruéfoupe tov mtéyo, BonBdpe, emouévwg, Ta poépla va rman-
oldoouv PETAEU Toug Kkal 0 TAyog MWvel og XaunAdtepn Oeppo-
kpaoia ardé 0 °C. Ta mayomédha mou @opolv oL Tayodpdpuol
KATAAYOUV O KOMMUAEGQ METAANIKEG AQUEG, Twv omoiwv n emt-
@dvela eival apkeTd pkpdTepn and TNV emeAveld TwV Emedwy
neApdTwv (eikdva 7.16). Zuvenwg, otov ndyo mou Bpioketal KATw
and Ta nayonédha aokeTal peydAn mieon pe anotéheopa va Aw-
vel. 'Etol, peta&l Twv mayomédAwy kal Tou Tdyou oxnuatidetat

Eidva 7.16. éva Aemtd otpwpa vepolu. H duvaun tng TPPrig mou aokeltat
Ta nayonédi\a mou popolv ot mayodpGuoL. TWpa ota nayorédha eival UKPATEPN CUYKPLTIKA pe Tn duvapn
TPRNG Tou aokel o otepedq kal Tpaxuq mdAyoq kat €Tol dlEUKo-
Alvetal n kivnon tTwv abAnTwv.

\)olkﬁ
8" ka1 kabnuepiviy Jwr kai Bioloyia )

‘Oco n nieon mou aokel o aépag oto vepd eival uynAdtepn,
1600 duokoAdTepa Ta Hépla TOU vepoU armopakpuvovtal PeTagu
Toug. ‘Etol, To vepd Bpdlel oe uynAdtepn Bepuokpacia (sikdva
7.17). = xUtpa taxutnrag 1o vepd Bpdlet otoug 120 °C, yiati
0 atudg mou eykAwBileTal aokel erumnAéov mieon otnv em@edvela
Tou vepou.

{ Edva 7.17.
Sy kopupn Twv Bouvwv N mieon Tou agpa elvat Likpdtepn and v mieor tou oty empdvela

m¢ Baracoag. Voo auédvetat To Uyog, To vepd Bodlet ae xaunAdtepn Bepuokpaota.

[I6on elvan n swileon Tov aTUOOPOLEXOU AEQOL 0TV ROEVPY TOU Aguroy 6QOovg
%o Toon omv xopuer] tov “Efepeot;

Toweg elvow ov emOQAOELS TV UETUPOADMYV TG OTHOOPALOLKIIG TEONG OTOUG
opelfdTeg;
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Mayeipetovrag pe mieon: H xUtpa Tayxutnrag

olkn
Kal kaénuepivy wn kai latpikn

2 XUtpa TaxutnTag n oroia avakaAUgenke to 1679 and tov MdMo @uaoikd Ntevi Mamév (Denis Papin), o mapayouevog
atuog au&dvel Tnv Tileon Tou aokeital otnv eAelBepn empdveld TOU UYpoU, evw OTnVv avolktr XUtpa, n mieon mou eri-
kpatel otV ehelbepn empdvela LooUTAl PE TNV ATHOOPAIPIKY. 2TIG TEPLO0OTEPEG XUTPEG TaxUTNTag, N emmAgov mieon
mou aokel o arudg eival mepimou 1 atm kat to vepd Bpddet otoug 120 °C mepinou. Kard tn didpkela tou Bpacuol evog
eayntou, 1 ouotaon Twv Hopiwv Tou petaBdiAetal, dnAadr) cupBaivouv xnuikég petaBoAés. Ooo ugPnAdtepn eival n Bep-
pokpaoia mou Bpdlet To payntd, Téoo ypnyopdtepa cuppaivouv kat ol Xnuikég WeTaBoAEg. ‘Etol, Aomdv, oe pa xutpa
TaxUTNTag 0 XPOVog Hayelpéuatog evog gayntou eival pikpdtepog ar’ O,TL OTn OUuvNnOLoPEVN KATOAPOAd.

Ot kAi{Bavol Tou xpnotuorotolvtal 0Ta VOoooKkouela yla Tnv arnooteipwon epyaleinv eival TepdoTieg XUTpeq Taxutntag.

ITowo elvar 1 OVOTOON TOV RQEEATOS %L TTOLES UETAPOAES ouufaivouy oto uoELd Tov ®aBMdg auTd YriveTaLl;

7.3 EEarpion kai ocupmikvwon

O Bpaoudg eivat o povadikdg Tpornog ue Tov orolo &va uypd
yivetat aépto; Mipw pag maparneouue gawvéueva katd ta omola
TO vepd HETATPEMETAL Olyd-Olyd og agplo, o€ BepUoKpaaTia Hkpo-
Tepn and mn Beppokpacia Bpaouol. To gawvdpevo autd ovoud-
Coupe e&arpion. MNa napddetypa, o Bpeyuévog dpduog Kat Ta
amwpuéva pouxa OTEYVWVOUV.

‘Otav eknvéoupe pnpootd and éva Yuxpd t¢au, and toug adpa-
Toug udpatpolg TG Bepung avdoag pag oxnuati¢ovratr orayovi-
dla vepou (elkdva 7.18). To aéplo vepd petatpéneral oe uypd oe
Bepuokpaocia pikpdtepn TG Beppokpaciag uypomoinong. To ¢at-
véuevo autod, Tou eival To avtiotpopo tng €EATUIONG, TO OVOUd-
Joupe OUMPTUKVWOT. ZTn ouvéxela 6a yvwpiooupe kalltepa Ta
duo autd @awdpeva Kabwg Kat TI§ EPAPUOYES TOUG.

EZatuion kai HIKPOKOOUOG
Mw¢ npokaneitalr n g&dtuion;

Oplopéva poépla, dtav Bpebolv otnv empdvela Tou uypou Kal
KivouvTal pe PEYAAN TaxUtnTa, KaTagEépvouv va UTIEPVIKIOOUV TNV
ENKTIK) dUvaun Twv urdlomwy kat va dlapuyouv oTo TEPIRAA-
Aov (yia mapddelypa otov agpa) (ekdéva 7.19).

H eEdtuion yiverar pévo and Tnv em@dveia Tou uypoU Kal og
omoladnmoTe Beppokpaaia. AKOUn Kal otn SLApPKeld TOU XELUW-
Va Kal OTIG TIONIKEG TIEPLOXEG TO VEPS TWV AIUVWV KAl TWV WKEA-
vy e€atuiletal kat €tol dnuoupyouvtal Ta oUvveda Kal Ouvin-
peitat o KUKAOG Tou vepou. Agv avtihappavépaote Aueca auth
™ dadikaocia yiati ot udpatpol, dnAadr to vepd oe agpla Katd-
otaon, eival adparot.

Taxutnta gEAtuiong

Av kat 0Aa Ta uypd eEatuiCovrar oe omoladnnote BepuoKpa-
ola, pag evdlagépel va peAeTACOUE eTUMAEOV OO0 Ypriyopa e&a-
TuiCovTtal. Ouundeite 6Tl TOo UEyeBog TIOU ekPpdlel TIOCO Yypriyo-
pa Kiveltalr éva owpa eival n taxdumra. Avtiotolxa, To pEyebog
Tou ekppdlel méoo ypryopa eEatuiletatl éva uypd eival n taxu-
mrta g eEATuong.

Eikéva 7.18.
Orav ot Beppol udpatuol ™S avdoag Lag ouvaviouy 1o Yuxpo
t{dut, oxnuariCovrar otayovidia vepou.

Eikéva 7.19.
Katd mv e&dtuion oplouéva udpla dparetedouv and v emt-
Pavela Tou uypod.
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PKOVIgg o HUAAS g,

Eixdva 7.20.
Auéows petd and éva (eotd undvio, 0 ATUOOPAIOIKGG AENAg
ndvw and to Aoutrpa nepiExel oAU MeploadTepous udpatuoug
ar’ 6,1 0 aépag otov undoto Xwpo Tou dwpatiou. AauBdvo-
VTag undyn mv napandvw npdtaon, UMopels va e&nynoet yia-
T( Kpuwver, otav petd To undvio amouakpUveoal and To Xwpo
ToU Aoutipg;

ApacoTtnpidTnTa

» TUMEE yUpw amd to doxelo udpapyupou
evog BepuopéTpou Alyo BaupAaxt.

» Bpé&e 1o BapPdkl pe TO owdrveupa.

» Mapatripnoe v €vdel&n Tou BEPUOUETPOU.

» MNwg e&nyeiq Tnv maparripnon oou;

\)olkn'
8" ka1 kadnuepivi {wn kai Bioloyia )

W

("

Eikéva 7.21.
Orav undpyet medvaoua Beputkig evépyelas aTov avepwmivo
opyavioud, n Bepuokpacia tou pubpiletal e v eEdtuton Tou
1Bpwra. Stov Enpd agpa G epruou évag avbpwrog unopel va
€pyaotel akdua kat otav 1 Bepuokpacia Tou agpa mpooeyyilet
T0U¢ 50 °C. Otav o agpag eivat Enpdg, o Bpurtag e€atuiletat
oAU ypriyopa.
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A6 rnoloug napdyovreg e€aptdrar n taxutnta eEAtuiong;

A. A6 Tnv em@dveia Tou uypou. Mpdyuati, éco peyalltepn
elval n emedvela evédg uypou, téoo o ypriyopa eEatpuilerat.
M’ autd am\bvoupe Ta pouxa Yld va OTEYVWOOUV.

B. Amé Tn Beppokpaacia Tou uypou. ‘'Oco uynAdtepn eival n Bep-
Mokpaoia evdg uypou, TOéo0 evroviotepa Kivouvtal Ta popld
Tou Kal 1600 eukoAdTepa dlapelyouv amd To uypd. H eEd-
Tuon Aowmdv yivetal To ypriyopa. N’ autd to kahokaipl, Tou
n Bepuokpaocia eivat uynAdtepn, n Taxlitnta eEdtong Tou
vepoU Mg Auvng eival peyahdtepn.

. Amé Tnv Umapg§n peupdTwv Kal TNV uypacia Tou aépa. Ta
Mopla Tou dlageldyouy, dev eyKATAAEOUV OPLOTIKA TO UYPO.

Zuxvd, ouykpouovTal e AANa Bla pépla Kal EMoTPEPouV 0To
uypd. Me autd tov TPdmo n eEdtuon yivetal o apyd. Otav
Aomdv pelpa aépa mapacupel pakpld and tnv emedvela ta
Mépla Tou uypou Tou dlagelyouy, n eEATON Yyivetal o ypn-
yopa. '’ autd, étav guod dvepog, Ta polxa OTEYVWVOUV YPn-
yopdtepa. MNa tov dlo Adyo, n Taxumra eEdTuiong eival ukpod-
Tepn, Otav Otov a€pa UMAPXEL MeYAAn ToodmTa USPATHWY
(MeydAn uypaoia), dnhadn 1éte n eEdTon yivetal o apyd.

A. A6 1O €idog TOUu uypou. Ze Kdmolwa uypd, Omwg TO Oowod-
mveupa, n Pevgivn kat o ailB€pag, oL duvduelg HeETagU Twv
Mopiwv eival aoBeveiq. 'Etol, Ta pdptd toug eUukoAa dapeu-
youv amnd Tnv er@pdvela tTou uypou. T€tola uypd mou eEatui-
Covtal ypriyopa ovopdZovrtal mTnTikd.

EZAtuion, 6spudtnta Kol HIKPOKOOUOC

Enedn katd v e&dtuion dlagpelyouv pdépla Ta omoia €xouv
MeyaAUTepn KNTIKY evépyela and ta umolourna, n Bepuokpaacia
TOU uypou ehattwvetal. H e&dtuion eival wa diadikacia Yougng.
Mpokelévou va dlatmpendel otabepr) n Oepuokpacia Tou uypou
Tou artopével, Ba mpénel BepudtnTa va petapepbel and To mepl-
BAMov o’ autd, énwg ocupPaivel kal oto Bpaoud. MdaAlota n Bep-
pomMTa Tou anatteftal yia tnv eEdtuion eival peyaAutepn and
v avrtiotowxn Bepudmra Bpacuou. MNa v eEdtuion tou vepou
and Ta pouxa, TG Alhveg 1§ Toug wkeavoug, N anaitoupevn Bep-
MOTNTA TIPpo€pxeTal and Tov NALo.

‘Otav pi€oupe Afyo owdmnveupa oto xépl uag, aiobavopaote
Yuxog. MNwg gpunvedetal autd To pavopevo; Kabwg to owvdrveupa
eEatpiCeral, n Bepuokpacia Tou eAattwvetal kat and 1o XEPL Hag
petapépetal BepudtnTa oto Yuxedtepo owdrveupa (eikdva 7.21).

Zuunukvwon

‘Otav 1o vepd Bpdlel, mapatnpoUlpe ouviowg €va «AeUkd oUv-
VEPO» TIOU JMpiloupyeital and HIKPOOoKOTIKA oTayovidia vepou. Ta
otayovidla tou vepou oxnuatifovral, étav ol adpartol udpatpol
mou Tapdyovtat katd to Bpaoud, Yuxovrat and tov aépa. Tote,
Aépe OTL O ATUOG CUPMUKVWVETAI (ElKOva 7.22). Me ouunukvwon
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TWV UdpATUWV TNG atpudéopalpag oxnuatiCovral n ouixAn kat Ta
ouvvepa.

Evw katd tnv e&dton Bepudtnta peTAPEPETAl ard TO TEPL-
BAMov oto uypd, Katd TN ouurnUKvwon BepudTnTa peTagépeTal
and toug atpoulg oto mePBANov. U autd kat eivatr mavra Alyo
mo uyPnAf n Bepuokpacia étav Bpéxel 1§ xwovilel mapd étav de
oupBaivel kdtL Tétolo.

Eidva 7.22. )
To «Aeukd oUwWepo» mAvw amd Toug mUpyous YUEng evos BepuonAektotkol atabuou opeiletal otn
OUUMUKVWON LEPOUS TOU aTHOU.

olkn

g Kal Texvohoyia, MepiBdAlov kai Xnpeia

.0)

HAektpikd Yuyeio

210 e0wTePIKS TOU NAEKTPIKOU Yuyelou n Bepuokpacia dia-
mpeltal oTabepr| kovtd oto pndév. H Aettoupyia tou Yuyei-
ou Baoiletal otn dadikacia ™G eEATIONG KAl CUUTTUKVWONG
evlg KatdAnAou YukTikoU uypou. Otav 1o Yuyelo Aettoup-

e [1og ovoudCovror ta ®VELOTEQX WYURTIKA VYQU;
e Dvoollels moleg elval oL EMITTOOELS 0TO TEQLRAMAOV
Ao TV ®OoXY AELTOVQYIO TOV YURTXAOV uNyovnudToV,

vel, BepudTnTa YETAPEPETAL and TO EOWTEPIKO TOU OTO CUMU- oV €xEL ©g 0‘“0":)‘8?“0‘ mv amelevbéQuon omy aTud-
KvwTn Kt and autdév oto mepiBANov (CUVROWG OTO XWPO NG JQALORTOVEPIHTLNOVEUY OOV
kou{{vag).

H kukhogopia Tou uypoU OTOUG OWANVEG TOU EEATMIOTH KAl TOU CUMTUKVOTH

yivetal pe ) Bonbela TOU CUWMIEDTY) (KOUTIPETEP) TIOU AEITOUPYE( e NAEKTPL- efarporic
k6 Kvnmipa. H YUEn oto xwpo g KatdWuing dnuioupyeitatl pe v eEATuIoN

TOU YUKTIKOU UypoU OTOUG OWANVEG TOU €EATULOTH. TN OUVEXELD, TO WUKTIKO
QEPLO EMIOTPEPEL KAl UYPOTOLETAL OTO CUUTIUKVWTH (N €EWTEPIKY AETTT) OWAN-
VWOT TOU UMIAPYXEL OTO Tow PEPOG Tou Yuyeiou).

H napandvw dwadikacia enavahapBdvetral KUKAKA. Me tn Bonbela evég Bep-
pootdtn mou otaupatd 1) B€tel oe Aettoupyia Tov nAeKTpoKvNTNPQ, N Beppo-
Kpaoia otV KataYu&n kal otouq SLdPpopoug XWPOUG Tou BaAdpou Tou Yuyel-
ou dampeital oxeddév otabepr] ota embuUUNTd dpla. To MPWTO NAEKTPKO Yuyeio
OIKIOKAG XPNONG KATAOKEUdOoTNnKe arnd
v etapeia KeaBwéirop (Kelvinator) To 1925.

cloTuo

JUOKeun KAUATIONOU

H ouokeur| kKA\ipatiopou Aettoupyel mepinmou dnwg kat To nAektpikd Yuyeio. O e&a-
TUIOTAG BplokeTal 0TO E0WTEPIKO TOU dWHATIOU KAL O CUMIMUKVWTAG €Ew ar’ autov.
O aépag kKukhopopel UeTaEU Toug pe Tn Boribela avepiotripa. ‘Otav aviiotpapolv
ol B€oelg €EQTULOTY) KAl CUMTIEDTH], N OUOKEUY] Bepuaivel.

EpwTtrioeig

» Xpnoigomoinoe Kai epAppooe TIG €VVOIEG TOU EPAOEG:

1. Zupnm\ipwoe TIG AEelg Tou Aelmouv amd To TAPAKATW Ke(uevo €Tol Wote ol mpotdoelg Tou 6a mpokU-
Youv va elval emoTnUovikd opBEq:
a. H petatporry evég otepeol o€ UYPO OVOUATZETAL ................... eV N MeTaATPOM TOU UypoU Oe OTeEPED
....................... Katd m ddpkela g ™ENGg 11 ™Mg mi&ng tou vepou, 1N ............ datnpeitar orabepry. H
............ Tou petagépetal o’ éva oteped Katd Tn dldpkela TG TMENG OVOUAZETAl ............ THENG.

B. Katd tn didpkela Tou Bpacuol ouvumtdpxouv N ............ KAL 1 ooeenene katdotaon. e 6An tn dldpkela
Tou Bpaopol M ............ dlatnpettat otabepr}. KdBe kabapd cwua €xel Tn dikr) Tou Beppokpaoia ............
H ... mou petagéperal katrd 1o Bpacud ovopdlerat ............ Bpaaopod.
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Y. To gawvéuevo katd to omoio €va oteped petarpgnetal aneubeiag oe agplo AEyetal ............
O. Katd tig alNay€q katdotaong, N ............ evépyela dlatmpeital otabepr). ANAZEL WG 1N ... eveép-
YEIO TWV MOP(wV KAl ETIOMEVWG 1M ..vevveee... eVEPYELQ TOU OWUATOG.
€. EE4tion ovopdletal To gawvdpevo Katd To omoio €va .......... UETATPEMETAL OF ............ oe BepuoKpa-
ola ... and ™ Bepuokpacia Bpaouou. To gawvdpevo Tou elval avriorpopo Tng eEdTUong ovo-
pddetat.............
2. Na xapaktnpioelq ye X TIG TPOTACELG TO TEPLEXOMEVO TWV omolwv elval emoTtnuovikd opBd kat pe A autég
Twv omolwv elval eMOTNUOVIKA AavOaouEvo.
Kabwg ta maydkia AMvouv otnv mopTokaAdda |ou:
a. Metagépetal BeppdtnTa and ta maydklia oTnv MOPTOKAAAdA.
B. Metagépetal BepudtnTa amnd Tnv MOPTOKAAAda ota TAydKLa.
Y. Metagépetal Bepudtra and Tov a€pa oTa maydkla Kat Tnv MopTOKAAdda.
3. H Bepuokpacia Tng MopToKaAddag eAATTWVETAL.
3. AWdAeEe Tn owotA 1 TI§ CWOTEG and TI§ AMAVINCELG TIOU TipoTeivovTal.
Av katd Tn ddpkela Tou Bpacuol pag moodtntag vepou aufiooupe To Pubud e TOv Omolo TIPOOPE-
poupe Bepudtnrta, n Bepupokpacia tou vepou: (a) Ba au&nbei, (B) Ba uewbdel, (y) 6a mapaueivel Bia.

» EQApHOOE TIC YVWOEIC OOU Kal YPAWE TEKUNPIWHEVEG ATAVTHOEIG OTIC EPWTHOEIG TIOU OKOAOUBOUV:
1. Mnopeilg va e&nynoelg yatt:
To XelUWvVa OTOUG XLOVIOUEVOUG dpdUoUG okopTtiCoupe aAdTL;
To vepd g B6dNacoag naywvel oe xaunAdtepn Bepuokpacia amd 1o vepd TG AUvng;
O KwvéZol oepBipouv To KAUTO TOAL O TIATAKL KAl XL 0g PNITIAVL WOTE VA KPUWVEL TIIO YPryopa,;
Mwg unopelg va Bpelg v katelBuvon ard tnv oroia puaod o dvepog uypaivovtag To SAKTUAS oou;
‘Otav Quodue TV Kautr coumd, auTr] KPUWVEL GUVTOUATEPQ;
. To kahokaipt oTig mapabardooleq TIEPLOXEG UTIAPXEL TIEPLOOATEPN Uypaaia otnv atpdopalpa art’ 6,Tt
TO XEWMWVA;
¢. To xewva 1a Tfdua Twv TapabUpwy ToU AUTOKIVATOU BoAwvouv(uypaivovtal) amd TNV €0WTEPLKN
Toug MAeUpPQ;

q P o< ®p

2. Mrmopeig va eEnynoelg Tl akpIBWG meTuxaivoupe oTo payelpepa Twv Gayntwv Pe Tn xerion g xutpag
Taxutntag Kal e mola dladikaoia; Av eixeq va emAéEelg T xprion XUtpag TaxUtntag oty Kopupr evog
oAU YmAoU Bouvou 1} o’ éva napabaldoolo PEPog, oe Tolo amnd Ta duo Ba emEAeyeG va TN XPENOLO-
nojoelg; AlKaloAdynoe Tnv €MAOYr| OOu.

3. Ta molo Adyo Katd Tn SIAPKELD TOU XEIPMWVA TIPOCOETOUNE OTO vepd ToU Yuyelou TOU AUTOKIVATOU €va
uypd Tou ovopdZetal avrinmnkTikéd; AtloAdynoe tnv droyr gou.

4. Otav to uypd vepd UeTatpéneral oe TAyo, o OYKog Tou PeTaBAN\eTal. Epurjveuce Tn UETABOAY Autn
pe Bdon To pikpdkoopo. Mropeic Twpa va e&nynoelg yiati dtav o ndyog €xel Bepuokpacia kovtd oto
onuelo MENG Tou erumAéel oe vepd mapAnArolag Bepuokpaciag;

5. Tig KpUeg VUXTEG TOU XELLWVA OPLOUEVOL TIOPTOKAAOTIapaywyol pavtiCouv pe vepd TIG TIOPTOKAAIEG yia va
pnv maywoouv. Nopilelg 6t aut) n avti\nyn Bacifetal oe KAMOO QUOIKS (atvopevo; Av val, €Eynoe.

6. H pdla evég owparog petaBdAetal katd tn ddpkela Tng aA\aynig tng katdotacng Ttou; Meplypage
éva melpapa yla va urnootnpi&elg tv anoyrn cou.

7. Avdgepe TIG OuvVONKeg KATW amd TIG Oroieq Ta BPeypéva polxa OTEYVWVOUV To Ypriyopd. ZUvdeoe KABE pua
and TG Mapandvw ouverkeg pe Tov avtiotolxo mapdyovta ard tov oroio eEaptdral n taxutnTa eEdTuong.

8. e Kkdroleq BOpeleq XWPEG, OTA CUOTAMATA KEVTPIKAG B€puavong avti Bepuol vepol KUKAOPOPOUV oL
udpatuol arnd vepd mou Bpdlel. Ot udpaTUOl AUTOl CUUTTUKVWVOVTAL OTA CWPATA TIOU UTAPXOUV OTOUG
Beppavdpevoug xwpoug. EERynoe yiati pe tov tpdmo autd petagépetal Peyalltepo Tood Bepudtntag
OTOoUG BEPUAIVOUEVOUG XWPEOUG.
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KEDAANAIO 7 ANNATEZ KATAZTAZHZ

10.

11.

12.

13.

14.

1.

‘Otav @tidxvoupe pia xiovouraAa, Tiéfoupe To XOvL Ue Ta Xépla pag, ondte MPokaAeltal peplkr) THEN
TWV KPUOTANWV TOU. ZTapatwvrag va rméloupe, to Xévi Eavarmlel. To ¢awvdpevo tng tENG umd Tiie-
on Kat g ek véou mrEng, étav otauatioel n mieon, ovoudletal avdnnén. Mmopeic va to epunveloelg;

Mwa Ceotri Kalokalpvr) Hé€pa, o ZARPRAG EMIOKEMTETAL e TN UNTEPA TOU TO KTHjUA Tou TarmmoU Tou. BAE-
el TIG kapmoullég kKatw and to feotd Ao kal embupel va yeutel éva dpooepd kapmoudl. O manmoug
avtiAauBdvetal Tnv erbupia Tou Kal Tou erutpénel va koyel éva. H untépa oupBoulelel Tov ZdBRa va
BdAel To Kapmoull o’ évav KouBd pe dpooepd vepd yla va Kpuwoel. O mammoug Ouwg €xel avtiBetn
YVun. loxupiZetal ot elival mpoTiudTePO va To TUAEEL pe pia Bpeyuévn TETOETA KAl TO aPrioel yia Alyo
KAtw and tov kautd rAlo. Molog amd toug duo €xel diklo; Mmopelq va eEnyroelg yiati;

Mepiypage ) dladikaoia pe tnv oroia To avBpwrivo owua dlatmpel otabepr} ™ Bgpuokpacia twv 37 °C
niepimou akdun kat étav n Beppokpacia tou mepBAAovTog Eemepvd toug 40 °C.

To unepwkedvio TTavikog TPoogkpouoe o’ éva mayéBouvo Tou TepIBAAovTav amd ouixAn, énwg oup-
Baivel OAU ouyxvd. Meplypage mwg oxnuatileral opixAn nmavw arnd éva mayéBouvo.

MoA\ég popég otn dldpkela Tou Kalokalplol kat étav ol hovdadeq KAlaTiopoU Bpiokovral oe Aeltoup-
via, BAEnoupe oto eEwTeptlkd TOUG PEPOG va oTdlel vepd. Mowa sival n mpogheuon Tou vepou Tou OTd-
Cel, av yvwpilloupe OTL OTO E0WTEPIKO AUTWV TwV MovAdwY dev KUKAOQOpPEl vepo;

2Tov éva dioko Cuyou TomoBetolpe avolxtd doxelo pe ovomveupa Kat Tov looppomoUpe pe otabud. Metd
ard Aiyo o {uydg dev ooppormel mMALov. MpdRAeYe Tpog Tolo PEPOG €xel Yelpel n Cuyapld. Mmopeiq va
eEnynoelg yati oupBaivel autd; Me molo Tpdmo Ba propoloape va eMTAXUVOUUE TO GAVOUEVO XWPIG
va ayyi€oupe to CuYO;

ONOR. . WiKO

O miivakag mou akoAouBel deixvel Tn peTABOAY TNG Bepuokpaciag evég uypol CWUATOG 0 oUVAPTNON e
TO XPOVo.

O¢eppokpaaia Xpovog 0
ot °C og min
83
70
60
53
53
53
53
48
43

(0°C)

Xp6vog (min)

0N O, WD - O

a. Na oxedldoelg ™ ypadlk mapdotaon g Beppokpaciag wg mpog 1o Xpovo.

B. Ze mola Bepuokpacia aAAZel N KATAOTAON TOU OWHATOG; Ma Tolou eidoug petaBolr] mpodkeltal;
2NV elkéva €xoupe OxedlAoel TN YPAPIKY

napdotaon Tng Bepuokpaciaq pag moodtn- B‘ (0°c)

Tag vepolU Oe ouvdptnon pe To XPdvo Katd 120 /

n dldpkela g B€puavonrg ™me. H B€puavon
yivetal pe otabepd pubud, dnAhadn n moco-
mta g BepudTnTag TOU TIPOOPEPOUNE OE i
KGBe Aemtd, eival otabepr).

80

> VIKA q vEPD (- 0 4 8 12 16 20 ’
a. e Tola XPovl a’ 5lGOT’n|JGTG TO ’ epod Bp’l /7 xpévoc (v}
OKETAL O€ OTEPEN, UYPN] Kal o€ aépla Katd- 40
ataon);
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OYZIKH B’ TYMNAZIOY

B. Ze mola XPOVIKA dlacTAUATA CUVUTIAPXOUV: OTeEPEd Kal uypd, uypd Kal aéplo;

Y. Méoo xpdvo dijpkeoe n TAEN Tou mAyou kal Méco o BPAdudg Tou vepou;

3. Xpnowuorolvrag ta dedopéva Ttou mivaka 7.1, arttohdynoe ylati Ta dUo mapardvw XPovikd dlaoTr-
pata dev eival {oa.

3. Me 1 BoniBela NG ekévag 7.9 (ta okahomdria Twv UETABOAWY Katdotaong), katdra&e katd oelpd Ueyé-
Boug TIg MoodTnTeEg BepudTnTag TOU amattouvtal: (a) ywa Tnv augnon tng Oepuokpaciag 1 kg uypou
vepou ard 0 °C oe 100 °C (B) ywa mn petatporr) 1 kg mdyou 0 °C oe vepd Tng Blag Beppokpaciag (y)
yia to Bpaoud 1 kg vepolu Bepuokpaciag 100 °C.

NMEPIAHWH

0 H Beppdtnta pmopei va mpokaiéoel alayr] TG KAtdotaong TwV CWUATWV.

0 TA&n ovopdletal n petarporr evog otepeol O UYPO, evwd N petatpornr| evodg uypoU oe oteped OVOUA-
Cetal Tm&n.

0 Katd tn ddpkela tng ™ENG 11 Tng ™MEng, n Bepuokpacia mapauével otabepr] av Kal TO OWUA AVTIaA-
Adooel BepudtnTa pe to MEPRANOY, evw cuvuttidpyxouv otny Bla Bepuokpacia ol duo kataotdoelg (ote-
pen Kkau uypn).

0 Bpaoudg ovoudletal n napaywyr) atpov and oAn tn pdla tou uypou, eve uyporoinon eival n yetatponr
Tou atpol oe uypd dla Beppokpaciag.

0 Katd ™ didpkela tou Bpaopou, ouvuntdpyxouv otny dla Beppokpaacia ot duo KataoTtdoelg (Uypr Kal aépla)
kaL n Beppokpacia mapapevel otabepry av kat avtaAdcoetal Bepudtnta e TO TEPLBANOV.

0 Ma kdBe uNkd Beppokpacieq TNENG-TMENG Kal Bpaduou-uyporoinong avtiotolxa cupmimrtouv. Kdtw amnd
TIq (dleq ouvbrkeq ol Bepuokpacieq auteég eival otabepeq yia KABe UNKO.

0 Katd tn ddpkela Twv aAaywv katdotaong, N HeTapepopevn Beppdtnta and 1} mpog To owpa Oev TPo-
Kahel petaBoAn Tng Bepuokpaciag. H Bepuikr evépyela Tou owuatog dlatnpeital otabepry. H Bepudmmra
TpokaAel peTaBoAr] TNG SUVAUIKNG eVEPYELAG TWV SOMIKWV AWV TOU OWUATOG Kal eMOpEvVwg auvgnon 1
pelwon TG e0WTEPLKAG TOU EVEPYELAG.

0 EEdxvwon eival n ameubelag petdBaon evdg owpatog amd Tn oTePed OTNV A€Pla KATACOTAON.

0 EEdtuon ovoudloupe tn dladikacia mapaywyng atpwv amd tnv eredavela Tou uypou oe oroladnnote
Beppokpacia. ZupnmUkvwon eival 0 oXnNUATIoNdg otayovidinwv uypoU amd Toug atpoug oe omoladnimote
Beppokpacia.

BAZIKOI OPOI
TMEN-TMEN OegpudtnTa mMENG-PPacpol
Bpaouég-uypormoinon EEdToN-Zupnukvwon

Oeppokpacia TENG-Bpacuol
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