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B3. Buwtwkoi mapdyovreg: metaAoOow, oyehdoo, TOVTIKOG, AOLAOVOL, OEVTpa,
QOKLO.
APwTtikoi mapdayovres: MAog, métpeg, Bdlacsca, neaictelo, vopatpoi (H,0),
kavcaéplo (CO,).
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B4.

O 10¢ ¢ ypimng HETAAAACGETOL GLYVA, LE OMOTEAEGUO O UETAAAAYUEVOS 10C,
EI0EPYOUEVOS GTOV OPYOUVIGHO, VO UMV avayvopiletor amd to AepeoKHTTOPO
LVAUNG KOl Vo 0koAoVOEl Tp®TOYEVIG 0vOCOPLOAOYIKT] amdKplon, OomoTE
VOGOVUE EMOVEALULLLEVQL.

Avtifeta, ot 101 ™G epLOPAG Kal TG TOPOTITIONG OTAVIK LETAAAAGGOVTAL, LLE
ATOTELEGLO, ELGEPYOLEVOL GTOV OPYOVIGHS Yo Oe0TEPN 1| EMOUEVN QOPA, VO
avayvopifoviot amd to AEPEOKHTTOPA LVIUNG KOl VO AKOAOLOEL devTEPOYEVTG
0vOGOPBLOAOYIKT] ATTOKPLOT), OTOTE OEV VOGOLLE. ..(0eAId 39 oyoikol BifAiiov).

OEMAT

I'1l.

I2.

AV K01 1] OLTIOAOYI0L TOV AVTOAVOG®OV VOST|LAT®OV deV Xl AKOUN SEVKPIVIGTEL
TMNPOG, £XOVV MGTOGO dTvmmOel pepKES LVIOBECEIS OV EmYEPOVYV Vo
EPUNVEVGOLV TNV ELPAVIOT] TOVG. AVALEGH G€ ALTEG glvarl o1 ENg:

a. 'Evag 10¢ pmopet va "davelotel" mpmteiveg ToOL KLTTAPOL - EEVIGTH KAl VO, TIG
eVeOUATOoEL 6T0 EAVTPO Tov. To avocofioroyikd cHotnua Bempsel Tig
TPOTEIVEG OVTEG EEVEG KOl OTPEPETAL EVOVTIOV TOV 10V, OAAG Kot EVOVTIOV
00OV KLTTAPOV TIG QEPOLY, OMAAOT TOV KLTITAPOV TOL 1610V TOL
0pPYAVIGLOVD.

B. Ta T- Aepgorvttapa dev £xovv "ndabel" va Eexwpilovv opiopéva GLGTATIKA
TOV KUTTAPOV TOV 1310V TOV OPYAVIGLOD OO GLOTUTIKA EEVOV KLTTAP®V,
pe amotéhecua vo emrtifevtol kol oTo KOTTOPA TOL Oopyavicpov. [
TAPASELY O, CLGTATIKA TOV KVTTAP®V TV BarPidmv g kapdidg potdlovv
LLE GLOTATIKA OpIoUEVOV PakTnpiov Tov dpovv ®¢ avtiydva. Metd and pua
mOav] pOAVVON and Eva T£To10 PAKTPLO, TO AVIIGOUOTE TOL TOPAYOVTAL,
GTPEPOVTAL KAl EVOVTIOV KLTTAP®V TOV OPYOVIGHLOD

Ta egapmmuéva amd ta vopK®OTIKE ATopo SVGKOAN LITOPOLY VU GTALATIIGOVV
m ANYN Tov ovcldv avtdv. Kot av akoun 1o oamogacicovv, £yovv vo
OVTILETOMIGOVY [ GEPA  CGLUTTOUATOV 7OV KAOoTd TNV KATAGTOON
opapatik). To oOvoho TV ocvunteOpdTOV omaptilovy TO GTEPNTIKO
oOvdpopo. 10 cuvopouo avtd mepthapfdvoviot 1 Eviovn O1€yePST, 1 EVIovn
ePiOpmOT, 01 PUTKEC GVOTAGELS Kot O 16YLPOT TOVOL GE OAOKANPO TO chpa. H
£VTOOT TOV CUUTTOUATOV aVTOV glval TO6O HEYOAN, OGTE TO ATOUO GLYVA
amofappiveral, oTapoTd TN dodkacio AmeEAPTNONG KAl ETOVEPYETOL TAM GTN
GUGTNUOTIKY] PO VOPKOTIKOV.

[Tov ogeiletarl dpmc to Yeyovos avtd;

Ag mapovpe yio moapddetypo éva popevopavr|. I'vapiCovpe 61t 0 opyaviopoc
TOV avOpOTOV TaPAYEL OPIGUEVES OVGIES, TIG “QUGLOAOYIKES HOPQPIVES”, TTOL
AEyovTal EVOOPQIvEG Kl EYKEPUAIVES. AVTEG ETOPOVV GTO EYKEPAMKA KEVTPOL
KoL £(0VV MG GKOTO TNV KOTAGTOAT TOV KPOV TOVOV KoL TOV SIEYEPGEDV TOV
TapoLGLalovTal oVl Ao GTIYUR 6ToV opyaviopd. AAMdS n {on pog 6o Htav
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éva ovvexég paptopro. Otav o mdvog eivar ToAd peydroc, dev apkei n dpdon
TOV EVOOPPIVOV Y10, TNV KOTAGTOAN TOV Kol TOTE fondape Tov opyaviopud e
OVOAYNTIKG QAP UOKOL.

H popoeivn kot o mapdywyd g Aettovpyodv 6mmg ot EvOopPives, aAld Exovv
woyvpoTEPN Opdot. AauBdvovioag cuvexdg dOCELS LOPPIVNG OVAGTELAOVTOL Ot
UNYAVIGHLOT TOPAY®YNG TOV EVOOPPIVOV, ENELDN TAEOV Ol OVGIEC AVTEC OEV [LOG
ypewlovrat. Katd ovvémewn, Otav 0  HOPOIVOLOVIG OTOQAGIGEL Vo
amoToEvmBel S1aKOTTOVTOS TN ANYT VOPKOTIKGOV OLGLOV, TO GUGTNUO TNG
TOPAYOYNG EVOOPPIVOV dev umopel mo v gvepyomon0el, pe amotélespua to
GTopo Vo, VTTOPEPEL amd TOVOLS KOl 1 OPAUATIKY] OVTH] KATAGTOCT VO KAVEL
TOoAD SVOGKOAN TV aneEdptnor| Tov.

I'3. O npdror avBpomor eEghiynkav amd tovg Avotparomifnkovg mpv and 2
EKATOUIVPLOL XPOVIDL TEPITOV KOl AVIUTPOSMTELOVTOL Oomtd TO &idog Homo
habilis. O Homo habilis (4vBpomog o emdéElog) mepratovoe Opblog, eiye
dovtia ov Epotalay TEPIGGOTEPO LE AVTE TOV AVOPOTOL TOPE [e TO, OOVTIO
TOV AVGTPALOTIONK®OV Kol PLEYAADTEPO EYKEPAAO amd avTovg. "E@tioyve kot
YPNOLOTOIOVGE TOAAG TETPIVAL epyaleion Ko glye peyddn emodeSiomra. Xdapn
6’ aVuTé TO YOPO-KTNPLOTIKG Tov Oempeitar Eva peydaio Pripa and mm {omon
pog v avOpomivn xatdotaon. O Homo habilis ¢éince otv Aepikn ywo
500.000 ypovie wor petd eEapoaviotnke. Tov dwdéymmke €va véo &idog
avOpdmov pe axkopo peyoldtepo eyképaro, o Homo erectus (AvOpmmoc o
6p010g). 10 Homo erectus amodidovtal TOMES amOMO®UEVES LOPPEG TTOV
elvan onuepa yvmotég g o AvBpomrog ™ Iadfag kot o AvBpmmog tov Ilekivo
(Homo erectus pekinensis). To €idog avtd eppaviomnke otnv AQpikn tpwv and
1,6 exatoppvplo ypovVia Kot givor To TpdTo avOpOTIVO 100G TOL LETAVAGTEVGE
otV Acia kot otnv Evpdnm. Zovce 6e opddes, KATOkoVGE 6€ OTNALES 1] Kol
oe EOMvA KOTOAVHOTO TOV KOTAoKEVALE 0 1010G, YPNCLULOTOIOVGE T1 POTLA Kol
TAPOLGINGE O PEYAAT GTPOPT| 6T dlontd Tov, KAOMG EYnve TO KPEOS TOV
Etpoye. ITBavotata elye v wavomta opdiog. O Homo erectus, ov kot
TAPEUEIVE GTOV TAUVITI TEPLGGOTEPA XPOVID. OO KAOE AALO TPOYOVIKO HaG
eldog, eCapaviomke and v Aepwn kou v Evpdmm mpwv and 500.000
YPOVI, e TNV eReAvion tov Homo sapiens (AvOpwmog o copdc). ' Elnoe dpmg
otV Acia péypt mpv amd 250.000 ypovia. H petdPaon and 1o Homo erectus
o1l TPpWTOyoveG HopPES Tov Homo sapiens (Homo archaico, Homo
presapiens), ot omoieg ypovoroyovvtar mpwv and 400.000-130.000 ypovio,
Qoivetal va £Y1ve GTOOUKA KOl LLE GLVEYT OVENGT TOV GYKOL TOL EYKEPAAOV.
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I's. Kopmodn (a): Avtiotoyel ota avtiyova Kot anotelel puoikd TpoOTo LOAVVONG.

Ot 101, eloepyOUEVOL 6TOV OpYavIGd (LOAVVET), eyKaBiGTOVTOL GTO KOTTAPA,
omote  apyiCouv vo  molhamhacidlovior  (AolpmEn) kot  avgdvetor 1
OLYKEVTPMOGN TOVG. Metd amd Kdmow xpovikn otiyun apyilovv va petdvovtot,
AMOY® evepyOTOINGNG TOL GVOGOPLOAOYIKOV GULGTNUOTOS KOL TNG TOPUYMYNG
OVTICOUATOV.
Kopmodn (B): Avtictoyel ota aviichOpoto, a@ov Alyeg muépeg HeTd
poAvvon  apyilet M mopoymyn ovIicOUATomv, AGY® evepyomoinomng Tov
avOGOPBLOA0YIKOD GLGTNUOTOG ard TNV €i60d0 TtV 1hv. [lpopavdg, ot 1ol
UToivouv Yo TPAOTN QOPE GTOV OPYOUVIGUO, a@oy M €EO0VOETEPMOT TOVG
kaBvotepel, Tpdypa Tov eaivetor amd T HEYAAN GLYKEVIPMOT TOV 1OV KAl TO
HEYAAO YPOVIKO OLAGTNUO TOPOUOVIG TOVS 6Tov opyaviopuo. Emopévag, m
KapmoAn (B) aviictol el o€ TpwToyEV) AvOGOPLOAOYIKT] ATOKPLOT).

OEMA A

a. H tpopuc| ahvcida Tov xepcaiov 0O1KOGLGTHHATOG Elval:
XopTapL — aKpideg — MKPE evropo@ayo (o — @id — CPTUKTIKA
nTNvVa

B. H tpopucm mupapida Propdalog sivor:

Apn. nnpd. 2x10 Kg

MIKpd eviopopdya foa: 2x10° Kg

Muw tpo@ikn) mupapido amotereiton amd TPOEIKE emimedo  (emdAInAo
opBoyadvia), oe kKaOéva amd To omoio TEPLAUPAVOVTAL OAOL 0L OPYOVIGHOL TTOV
Tpépovtat anéyovtag "idto apipd Pnuatov" and tov nio. I cvykekpyiéva:
To mpdTo TpOoPKO eminedo, mov Ppicketal ot PACT TS TPOPIKNG TVPAUSAS,

[TA @EMATA ITIPOOPIZONTAI I'IA ATIOKAEIZTIKH XPHEH THE ®PONTIETHPIAKHE MONAAAX | XEAIAA: 4 ATIO 6 |




OMOZINONAIA

E

S [e]

NUMNILAIVIVUMYZ

W
o
<
<
<
<
w

NOUO LI LNOCGO®

OMOZXIIONAIA EKITAIAEYTIKQN ®PONTIETQN EAAAAOZXZ (O.E.®.E.) - ETANAAHIITIKA ©EMATA

B" ®PAXH

EMMANAAHIITIKA OEMATA 2017 E_3.B)30(a)

etvar avtd tov mopaywyodv. To devtepo TpoPikd emimedo eival ovtd TOV
KATOVOA®OTOV POt Tang. To tpito Tpogikd emimedo eivar avtd TV
KATOVOAMTOV 0£0TEPNG TAENG KOoK. Mia Tpo@ikn) mupapidn, ovAAOYd LE TO oV
anewkovifel ™ petafoir] ™G OdeoUELUEVNG evépyswg M TN HeTABOAn NG
Bropalog (dnradn g EnpNg HLAlog TV OPYAVICU®VY avE LoV EMLPAVELNG)
amd Eva TPOPIKO EMIMESO €VOC OWKOGVGTIOTOS GTO GALO, yopaKTnpiletal mg
nmopapioa evépyelag, Popalag avtiotorya. To epPfaddv mov divetar oe kabe
opBoydvio gival avdioyo pe to péyedog g petafintig mov anewovileton 6To
OLYKEKPLUEVO TPOPIKO emimedo. 'Eyet vmoroyiotel 6Tt pdvo to 10% mepinov g
evEPYEWG €VOG TPOPIKOD EMMEOOV TEPVAEL 6TO €mMOUEVO, KABMG T0 90% NG
evépyewog yaverat. Avtd opeiletal 610 OTL:

‘Eva pépog g ymukng evEPYELNS LETATPEMETAL LE TNV KLTTAPIKY| OVATVOY] GE
un o&lomomoipeg Hopeég evépyetag (m.y. Oepuotnta). Agv tpdyovtar Ghot ot
opyaviopoi. Opiopévor opyavicpoi mebaivouv. ‘Eva pépog g opyavikng HAng
amofdileton pe to kKOémpavo Kot ta ovpa  (omekkpicelg), To  omoi
OTTOKOOOLOVVTOL.

Ye yevikég ypoupés, m 0 mroTiky tdom (g tdEng touv 90%) mov
TAPOLGLALETAL OTIS TPOPIKEG TVPAUIdES evépyelns, epeaviletor Kol OTIg
TPOQIKEG mupapides Popdloc, KabBm®G, OTOV HEUDVETOL 1) EVEPYELNL TTOL
wpociapBdvel kaBe TpoPIKO emMimedo amd TO TPONYOVUEVO TOV, Elval AOYIKO Vo
LLELDVETOAL KOL 1] TOGOTNTA TNG OPYOVIKNG VANG TOL UITOPOLV VU GLVOEGOLV Ol
OpYAVIGHOT TOV KOl GUVETMG pLetdveTot 1) fropdlo tov.

Bavrou.Cd)wv =2x10° Kg

Bowiov = 2x10° x 10/100 = 2x10? Kg

Brmvey = 2x10% x 10/100 =2x10 = 20K g

B pisov = 2x10%: 10/100 = 2x10° x10 = 2x10*Kg

B, opeapon = 2x10%:10/100 = 2x10"* x10 = 2x 10° Kg
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v. H evépyeia mov gumepiéyeton 610 enimedo Tov akpiowv Oa sivor:

Y10 1Kg axpddv gunepiéyovron 8KJ
2x10°Kg X;

X=8x 2x10" = x =16x10"KJ 0a givar n evépyeto 610 eMinEdo TOV 0KpPIdOV.
H tpopum mopapida evépyetag ivat:

MIKpA eEVIDpOQdyn {da: 16x10° Kg.

Eqgepisor =16x10*KJ

Eovopcooy= 16x10*x10/100 =16x10°KJ

E oy = 16x10° x10/100 =16x102KJ

Erenvay = 16x102x10/100 = 16x10 = 160KJ

E oprapion = 16x10*:10/100 = 16x10*x10 = 16x10°KJ

0. O apBuog TV apTaKTIKGOV TTNVOV Oa glvat:

To 1 mvo &xer péon Popala 1 Kg
W 20Kg

Y= 20 apmoKTIKd TTNVAE LITOPOVV VO, DITAPYOVV GTO GLYKEKPLLEVO
OIKOGVGTNLOL.
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