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TLS TEONYOVUEVES EVOTNTES, UWEAETNOOUE TNV %ivn-
01 TWV COUATOV XOL THV orhoyn TNG Ue tn 601M-
feta tov peyebBwv tng TOXVTNTAG, TNG ETLTAYLV-
ong xat tng dvvouns. H xivnon towv coudtov xol eldinote-
00 M OAAOYT TNG TOYVTNTAS TOVUS WITOQEL VO TEQLYQAPEL UE
T 60M0eLa mTEPLEGOTEQO aEnONUévwY nueyedmv, dmwg M opun.
H ewoaywyn tov peyéBovg avtov oty UEAETN TOV QOALVOWE-
VOV, WOG ETLTEEMEL VO, OMOOVUE EVEVTEQO VONUa oto wéyedog
™S OUVOUNG %Ol VO UELETNOOUVUE TEQLOCOTEQO TOAVITAOXRO
poLvoueva, Omwg 1 alinhemidopoon petafvy dVo cwudTwv.
210 ze@dlolo avtd, Oa ecaybel m €vvoiro TOov CUOTNUO-
Tog 0V0 owpatwv xot 0o peheTnoouvpe TIC OUVARELS TOV
EMNEEALOVY TNV %LVNTLXY XATACTOON TV COUATOY TOV OU-
oTNUOTOS. Oa peletnoovpie To6co BewEnTrd 0G0 ®OL TELQA-
LOTLZG TNV 0QX1N OLOTHENONG TNS O0QUNS O CUOTHUATO OVO
copdatwv. Emiong, 0o yxonoipomornoovue TN dtatnenomn tng
0oUNG 0TN WELETN QOLVOUEVDWYV OTTWS 1 %EOVON %ol 1 ®ivnon
TOV TUEAVAMV.
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2.1.1 H évvoia TOV cvoTiuOTOC.

Ecotegunéc nar eEmteginég dvvanerg

2T1g meonyovueveg evotnteg aoyolndnxoue pe tao Oépa-
To TNG OUVAUNG %ot TNG %ivnong. XaeaxTnELoTI®O TOU TEO-
OV UEAETNG MNTAV OTL €0TLALOUE TNV TEOGOYYN WOS Ot €vol

uovo copa. Emmiéov mapoablémapue ov To %LVOU-
UEVO CWOUO NTOV AVTOXIVNTO, AVOQWITOGg, 0EQOTAA-
vo %.T.A. Ta moyuoTind OOUOTO TO AVILTQOOW-
mEVE L0 GUUBOALXY OVTOTNTA: TO OWUATLO. ZTNV
mopelo tTNg Uerétng pabape OTL TEEMEL GTNV TEQL-
YOO WOS VO CGUUTEQLAABOUUE EXTOS OO TO XlL-
VOUUEVO Oduo, TNV altio TG oriayng tng xivn-
ong, oMhadn TN dvvou.

‘Etol M mepLypoen Tov @oLvouévou Tng %ivnomng
€yLve O TTANEMG.

Ou dVo mpwtotr vouor tov Nevtwva agopovoav
™V xlvnom &vog udvo owpotos. Opuwg o TELTOG
VOUOS WHOG VTOYQEWOoE VO ovumeQLAdbovue oTNV
TEQLYQO.PT €XTOC OO TO %LVOUUEVO OCWOUA €Va
6e0TeQO, avVTO pe 1o omolo OAANAETLOQE TO TEWTO.

To 6Mua avtd eivor Tohd onuoviikd %obwg eL-
OAYEL OTNV TEQLYQAPY TOU QOLVOUEVOU TNG XRiVN-
ONG %OL YEVIXOTEQO OTNV TEQLYQAPT TNG PUONGS dVOo
véeg €VVOLEG: TNV €vvola tng arlnhemidoaong xzo
TNV €VVOLO TOU GUGTHUUTOS TOV GORATOV.

Avo copota aliniemidpoVVv 60TV GGROVV WETO-
EV tovg duvvdpelrs. Ta mopdderypo n petahlixm
opaipo ailnlemidpd pe tov poyvitn (Ew. 2.1.1).
Av xouv og eudg @oivetat, OTL UOVO O ROYVNTNG
EMXEL TN UETAAMXY O@AiQd, 1 TEAYUOTLXOTNTO
elvalr OLopoQETLXRY.

Nﬁis <F—J

Ewova 2.1.1

Ewova 2.1.2

I[Tpdyuatt ov zAavovpe To melpoUo TOV @QOiVETOL GTNV
etnovo 2.1.2, Ba dovue OTL woL M petardinn opoaipa €lxel
To woyvnTy. Avtd rowmdv mov ovubaivel ot @UON givar OTL

0 HayvinTng %ot M wetarliixn ogaigo allniemidovv.

MMagadeiypoto oriniemidpoong eivor m €AEN petofy
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I'mg »or Zelnvng (Ew. 2.1.3), ueta&l @opTLouévOV O0®-
watwv (Ew. 2.1.4), ».T.A.

Ewova 2.1.3 Ewova 2.1.4

H évvoio Ttov 0OVOTNUOTOC HOC E€lVOL YVWOTY %Ol
omd To VOUo dLaTnenong tTns UAfog Tov omoio dLaTv-
nwoe o Lavoissier.

20UV UE TO VOUO 0vTo: n udala evog ovotniua-
TOG OWUATOV TOU OAANAETLOQOUY YNULXA TAQAUEVEL
otalepn).

I'vwpiCovpe 6tL o oidnpog (Fe) xar to vdpoyrwot-
%0 oEV (HCI1) alinhemidoovv ynuixd. Ag Beswonoovue
TO OVOTNUO OV QaiveTol otnv ewwdva 2.1.5. Av avvu-
Yooovue TN QLA mov mepiéyel to HCl wote oavtd
Eucovo 2.1.5 va €p0eL oe emagn pe to Fe Oa yiver ynuixn aviidga-
on xouv Ba magaxbovv H, xor FeCl,. ©o mopatnen-

oouvpe OTL TOOO OTY OLAQXELO. TOV @OLVOUEVOU, OGO
%ol UETA aft’ outo 1 €vOelEn tou Cuyol mopouéver

Fe HCI tdora (Ew. 2.1.5). Av ouwg xdvouvpue to idL0 Teipaua
ue avowxtd ta dvo doyxeia (Ewx. 2.1.6), tote M €vdelEn
(L= D Tov Cuyov Ba yiver uixpotepn dLoTL Bo €xer drapiyel

oty atpéopaipo to H,.

ZUVETTWS M Ay dLaTNENONS TNS WALOS OTa YMULRA
QOoLVOUEVO LOYVEL OTOV TO OVGTNUO ELVOL %AELOTO,
onhadn dev eLcépyetal, ovte eEépyxetal uala oto
Ewéva 2.1.6 ovoTNUO.

Av otn Xnpelo eivor e0%0MO VO LTTOUOVAOCGOVUE EVOL
oV0TNUO COUATOV Ao TO TePLBAALOV TOV, YLO TOQAOELYUO

TOV 0€p0 OV €ivol xoL avtog cwpo, oty Puvowwn to mEd-
yuota eivor mo molvmhoxra. INo mapdderypo o payvning
oAnhemidpd pe TN petordwnn ogaipo (Ew. 2.1.1 xor Euwx.
2.1.2). Amotelovv Ouwg €vo oVoTNUO;

H amdvtnon eivar NAIL Xt ®vowwn pmopovpe va Oew-
ponoovpue ATL €vo 0VVOLO dVO 1 TEQLOGOTEQWY COUATWV TOV
olinlemidpovy, amoterovv cvotnuo. Qotdo00 TO COUATO
ovTd emeldn allnremidpovv xol pe dAAo cwpoto UIToQovV
vo. avAxovv xal e dilo cvotiuota. I[Hopadelypatog yxdomn
0TO WOYVATY €XTOC amd tnv €AEN amd Tt WeToAlrnn o@ai-
00 O.OXELTOL dVUVAUN OO TO YEQL UGS XROL OUVAUN OmTO TN
I'm (Ewe. 2.1.7). Z1n petoriliny] o@aigo Oooxeital €XTOG OO
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Vv €LEM TOov payvitn, To 64og TNg %aL N TAON
tov vhuatog (Ew. 2.1.7). Emiong ota copoato
00%0VVTAL OUVAUELS %Ol ATd TO UAYVNTLXO TEdiLO
™S YNNG TS omoieg Bewpovue apueintéeg dLOTL dev
emnpedlouvy tnv €EEMEN TOov @oarvouévou. Ilpoxel-
UEVOU VO ATO0dWOOUVUE TLS OLA@POQES WETOEV Ov-
TOV TOV OUVAUEWV YQENOLULOTOLOVUE TOVUS OQOVG:

e00TEQLREG %Ol EEWTEQLREG OUVAUELGS.

‘Etoul yia to ovotnuo poyviTng - 0Qoipa, yLo Uev
TO UOYVNTY:

Etwteourég dvuvduerg eivor to 6dpog B

dvvoun Fy amd to yéoL.

Eowtepurn dvvaun eivor m eixntinn dvvaun F amd tn

opaipa.

nou M

noyv

TNo ée tn petalliwy ogaigoa:

EEwtepwrég dvvduelg eivalr to 6400g TG BO(P xOoL M TAON
T tov vnuoatoc.

Eowteowrn dvvaun eivar n eixtixn dvvaun F

TOU PayvNTH.

Ievinevoviog, WITOQOUVUE VO OUUQPOVIIOOVUE OTL GE €Vvol
oVOTNUO OCWUATOV dtoxgivovue dvo €ldn duvauewv:

0) OVUTEG OV TTOOEQYOVTOL OITOXRAELOTIXG OO TA COUATO
MOV OTOTEAOVY TO GUGTNUO XOL TLS OTOLEC OVOUALovue
eonTeQLREG,

6) duvapelg mTOv TEOEQEYOVTIOL OO GALO COUOTO %OL OL
omoieg ovoudfovtol eEmTeQuxés.

Av otV mepimTwon TS dLaTNENONS THS WALAC OTN XMuL-
%N oAAnAemidpaon nmopécaue vo “oTEYOVOTOLNGOUVUE” TO
ovotTnuo amd 1o mepLbdrliov tov, oty Puorn dvoxola umo-
poVue vo “OTOUOVOOOVUE” €V OVOTNUO OO TNV €midQ00M
TV eEWTEQXMOY dvvauewv. Av Ouwg oL eEmTEQLXES dUVA-
UELS €XOUV OUVLOTAUEVY Undév, TdTe TO olvoTHU 0vto Oa
ovoudtetar povopévo.

Ac eEetdoouvpe TO OCUOTNUO TTOV @QOLVETAL OTNV ELXOVO
2.1.8. O poyviIng %o n opoiga €yovv otepewbel mAvw o€

Ewova 2.1.8

Ewova 2.1.7
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OUOEAXLO TO OTOLO. UWITOQOUV VO %LVOUVTOL XwEiLS TELBES oF
€va 0oLLOVTLO TEATELL.

IToleg eival oL ecmTEQL®RES %Ol TOLES OL eEMTEQLXRES OUVA-
UELS TOV 0.0XOUVVTOL GTO COUOTO TOV OITOTEAOVV TO GUGTNUO,
Ac Tig mE0GdL0QIcOVUE AVOAVTLXA.
2TO UOYVNTY 0OXOUVTOL OL QUVOAUELS:
a) To 6dpog Tov B,.
6) H avtidpaon N, amd v empdvera oty omoia 60i-
O%ETOL.
v) H érEn F amd tn petalixn ogoaipa.
2T UETOAALXY O@OIQO 00%XOVVTIOL OL QUVAUELS:
a) To 6dpog tng B,.
6) H avtiopaon N, amd v em@dvera otnv omoio 6oi-
O%ETOL.
v) H é\En amd to poyvntm.
lNo to copoto Tov GVGTNUATOS TO 64005 %aL 1 avTidoa-
on eivol eEmTEQL®REC OUVAUELS, €V OL UETOED TOUg €AEELS
elvol e0mTEQLREG.
H ovvictopévn tov eEmtepunmv duvvauewv yio xndbe éva
oo TO OWUATO €lval Undév, dLoTL
Agastnoiotnra

Ta 6V0 GLVOTHUOTO TOV
@POLVOVTOL OTLG ELROVES O,
6, uwwopovv vo. BemonBovv
UOVWUEVL;

Na eEnynoete v dio-
Y1 oag.

To ghatipro givon cvomelpOpPévo
KOl T0, po&aKLe GVYKPATOOVTOL
pe €va oKowvi.

Kot 10 6vo wada tpapodv
TPOS TO PEPOS TOVG TO GKOVE

LOYVEL B,=N, =z B,=N,.

SUVETWS TO CVOTNUO UWOYVNTNG-UETAAALRY OQaiga €ivol
wovouévo. ‘Etor n xivnon tovg Ba »obopiletal amoxAieloti-
%A OO TLS E0WTEQLRES OUVAUELG.

Fevizdtega, oe évo povouévo ocVeTNRA OevV CGXROVVTOL
eEoTegLrég duvapels 1 av oexoVvVTOL £OoVV UNdEVIX OV-
VIGTOUREVT).

ITpémeL va Tovicovpe OTL 0TN PUON OV VIAQYXOUV WOVM-
uéva ovotnuoto. Mmopovue ouwg vo Bewpnoouvue €vo ov-
OTNUO UOVWUEVO %AVOVTIOS TEOOEYYLOELS OTLS omoies Bew-
povue OUEANTEES OLAQPOQES EEMTEQLRES OUVAUELG.

lNo mopdderypo 0to ovoTUo oV uehetnoope dexOMquroue
OTL O&V UTAQEYOVV TELBES %Ol OYVONOOUE TNV OVILOTOON TOV
0€00.
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2.1.2 To @awvépevo tTng 2povong

Ac Bewpnoovue To povwuévo cvotTnua tng ewxovag 2.1.9a.
To apagaxt (1) €xer uafo m,, To apagaxt (2) €xer pafo m,
®ot yvweifovpe O0TL m <m,. AV OTEMEOVUE TO TEDTO OUOL-
Edxt, avtd Qo apyloer va xiveitar (Ew. 2.1.96). Ztn ovvé-
¥ero Ba yTumnoeL To 0eVTEQO %Ol WETA TO dVO apagdxia Oa
XLVOUVTOL €0TW O€ 0VTiOeTEC ROTEVOVVOELS LE OLAPOQETINES
tayxvinteg (Ewx. 2.1.9y). Mmogolvue vo OTQ®MEOVUE TAVTO-
xoovo Ta 000 aUaEdxLd, MOTE OUTA VO TANOLACOUV TO €Va
to dlho (Ew. 2.1.98). Avdhroya pe Tig tayvtnteg mov Oa
OWOOVUE UTOQEL VO TEOXVYOUV WETA TN OUYRQOVON dLd@oQa
OTTOTEALECUOTO, OMWS YLO TOQAOELYUO VO %LVOUVTOL OTWG
@aivetol otnv ewova 2.1.9e.

OL TOQOAmAV® TEQLITDOELS OVROUV GE L0 YEVIXOTEQN
ROTNYOQLO QOLVOUEVOV TO OO0 OVOUALOVTIOL QULVOpEVO
%00U0NGS. ZTNV %ATNYOQLO OVTH VITAYOVTOL QOLVOUEVO OTWG
N ovyxpovon o6vo ovtoxtvntwv (Ew. 2.1.10), to opnvoua

Ewova 2.1.9

Ewéva 2.1.10

tov 6Anuatog oto otoyo (Ew. 2.1.11), ».d. Yrdyovtar axo-

Lo QOLVOUEVO, OTTWE 1 GUYXEOUGN TM®V CEOLQOY TOU WITL-

Mddov (Ewx. 2.1.12), o 60u600dL0puog TOV TUENVOV TOV >3
OTOUWY UE OCWUOTIOLO, OTWS TA TEWTOVLO, %.T.A.

Ewova 2.1.11

Ewova 2.1.12

®

/)
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Mmogovue Oumwg vo meQLYQAPYOovue 0L OVTA TO QOLVOUE-
vo e évav omhd xoL eviaio teomo; H oamdvinon eivor
ROTOQOTIXY %Ol GTNEICETAL GTNV €VVOLO TOV GUOTNUOTOG.
IMpdywott, 6 OLES TLC TEQLITWOELS:

0) tTa copuato allniemidoVV UeETAEV TOVG,
6) wmopovue va BewENOOVUE OTL OTOTELOVV €VO UOVOUE-
VO OUOTNHUO.

Axdpa nor otnv mepimtwon Twv avtoxtvitwov (Eux.
2.1.10) otnv omoia oL eEWTEQLRES OVVAUELS OEV EYOVV GU-
VIOTOUEVT UNOEV, eMELON VTAQEYOUV TOLBES, OL OUVAUELS TOV
OVOTTUO0OVTIOL XOTO TN GUYXQEOVOYN E€ivalL TOGO WEYAAEG
WOTE WITOQOVUE VO OYVONOOULUE OleS TS €EWTEQLXES OULVA-
uerg. Anhadn vo Bewpovpe 10 GVOTNUO UOVOUEVO.

2.1.3 H évvoia tng ogung

H perétn tov @oivouévou tng »QOoVoNS ®OL 1 TEQLYQO®N
tov ue ™) 6omMBera xotdAAnho emivonuévov ueyedwv, omo-
OYOANOE TOVUC ENLOTHUOVES TOAMD TOLY OO TNV ETOYN TOU
Nevtwva. To amotéheopo NTov vo xatalnEovv, mepl To TEAT
tov 17°° alwva, TNV €LooywYN €VOS VEOU QUOLXOV peyéBoug
OV ONUEQO YxopaxTNEileTol ue to Oovoua opur. To gpdinua
mov mEoénvmte ®Abe @OEA OV UEAETOVOGOAV WULO GUYXRQOVOT|
NTov: To @alvouevo Bo eival dQaye Lo €VIOVO OV TO OVL-
YXQOVOUEVA OOUOTO €YXOVV UEYOAN AL, M| UEYAAN TOXVTNTA;

H amdvinon otnv omoio »aTéAnyov %ol TOU GHUEQO
nal eueic emibebardvovues ue TNV xoOnUEQLY WOC EWTTEL-
olo. MTAV TWS TO ATOTEAEOUA TNG xQO0VONG EMNOEALETAL
1000 amo ) udala, 000 xaL om0 TNV TAXUVTNTA TWV OU-
YXOOUOUEVOV OOUATOV.

‘Etou opilovpe v opun p €VOS CMOUATOS WS TO QUOLRO
uéyefog mov M TuN Tov €EOQTATOL AmO TN WUAla roL TNV
TAYVTNTO TOU CWUOTOG. ZUYREXQLUEVO ElVOL:

—

p=mv (2.1.1)

H opun, omwg mpoxvmter amd N oxéon (2.1.1), eivar
uéyedog dravvopatizé mov €xel notevbuvvon TNV xotevbuvon
TS TOYVTNTAS TOU OOWUOTOS XOL 1 TLUY TOV ELVOL:

p=muv.

H povdda pétonong tng oto Awedvég Zvotnua Movddwv
S.I. eivor 1o lkgm/s.

‘Onwg MON €YOVUE OVAPEQEL, M ONUAGLO TNS €VVOLOS TNG
opouNg eivor mohd peydin yro T Pvowxky, a@ov ue avinv
UWITOQOVUE VO UELETNOOVUE POLVOUEVO ®QOVONG. Q0TOC0, TOALES
(POQES XONOLULOTOLOVUE TNV €VVOLA TNG OQUNG YLO VO WELETN-
govue €EloOU ®OAD pLo xivmon.



& 201

Aiationon s opuns

201

‘Onwg Ba dovue OTLS EMOUEVES TAQOYQAPOVS, 1 TEQLYQO-
@N NG %peovomg ue TN 6onbero TS E€vvolag TNG OQUNG,
TALEOVETEL TNG TEQLYQOPNS Ue TN Bombero Tng €vvoiLog TG
TOYVTINTOG, YLOTL 1] 00U ©5 @uowx6 péyebog dratnoeital.

H détyta avty tng opung eivar mold xpnoiun, o@ov
UWOC EMLTOETEL VO XAVOUUE TEOBAEWPELS ROl VO XOATAAYOV-
WE OE GUUTEQAOUOATO TTOV O.POQOVV GTNV XLVNOTN EVOS GOU-
TOog 1N €vOg GUGTNUOTOG, XWELS VO YEELALETOL O %ROVQOOTL-
720G VITOLOYLONOS OA®V TV AETTOUEQELDV TNG %RiVNONG.

2.1.4 H dvvoun zor 1 pnetaboin
™S oQuig

‘Onwg eidape oty mapdyoago 2.1.2, zatd TN dLdoxrELQ
TNG ®EOVONG EUPAVILOVTOL dUVAUELS pEYALOV UETEOV. AUTEG
oL dUVAUELS TEOXROALOVY TG OAAOYES GTNV TAYXVTNTO %OAL TNV
ooUN TWV CWUATMV TOV GUYXQEOVOVTOL.

Suvenwg mEEMEL VA avalnNTHoOVUE OYE€CN UETAED dUvaung
%noL opuUNg, ewova 2.1.13.

Tn oxéon ovtn wmwogovue vo tn 600VUE, OV OUVOVAOGOVUE
to Bepelawdn vouo tng Mmyovixng

F = ma

Ewéva 2.1.13
H doxnon tys dvvauns F mpoxdieoe thv avénon tns toxiTntag

oo Uag

, OF Uy, xal OUVETWOG aVENON TNG 0QUNS TOV OWOUATOG.

‘Evog pobntng toyv-
olfeTal OTL, OV £€va GMOWUO
TO OTTOLO XLVELTOL WE TO-
XOTNTO V, ELVAL EXTOC TOU
mediov 6aQuTNTOG, OEV
UIoel vo €xeL opum.

SvinTtNote GTNV OUd-
b0 cag av ainbevel av-
TOC 0 LOoYVELOUAG.

Mepirol podntéc few-
00UV TNV opuU1N €VOS OM-
LOTOG mTaEOUoLa E€VVoLol
ue tn dvvoun mov “éyel”
TO owpo M T dVVaUN TOU
O0.OXELTOL GTO CAOWO.

ITova eivar n duxn cag

amoyn;
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4e T oéon g = Do~ Vo
At
OV 0QLCEL TNV ETLTAYVVOY.
AvTiz00L0TOVTOC 0TV TEOTY TNV TLUY TNG ETLTAYVVONG

omd TN OeVTEQY TEOXRVTTEL OTL

I-j - m Vger — Uagx
At
mﬁre)\ - mﬁagx
At
Ivwpifovpe duwg OtL To YLvopuevo MUy eivar 1 Tehx
00U Prg) TOU OMUOTOS %Ol MUy, M 0QYLAY OQUY TOV Py -
H mopandve oyéon yodeetal €tol:

F=

Py — pagx

F= 2.12
At ( )

TNV TEQLMTWOYN TOV TA OLOVOOUOTO f)agx ROL P ELVOL

ovyyoauxd, 1 oxéon (2.1.2) yodgetal:

F = Pwr — pa@x

A (2.1.3)

Amd tn oyxéon (2.1.2) meoxvmter OtL N petabohn TNg
0ouNS (Pre — Pagy) 018 TOV YQOVOUL AE EVTOC TOV 0mOiov
ovubaiver avty, toovtal pwe Tt dVvaun F mov TNV TEOXOAEL.

Yuvenmg yLo vo ahhaEer 1 oguy €VOg CONOTOS OTOLTEL-
Tol 1 Gexnon dvvoung.

Ag eEetdoovpe To vOMUO TOUL €YEL QVTO TO GUUITEQO.OUO

Ewova 2.1.14

uéoo omd éva mopdderywa. ‘Olot poag Aéue OTL 6T0 TOHO-

OQOLEO YLO. VO OTOXTNCEL 1 WiIdla UEYAAN TayvTNTA %O
OUVEMTWG WUEYAAN opuN TEEMEL Vo TNG dWOOVUE ULa “duvaTi
xhwtord” (Ew. 2.1.14). Tv onpaiver dpwg ovtd; Znuaivel
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OTL TmEémeL 0T Umdho vo ooxnbei peydin dvvoun. ‘Etol,
Omwg TEOXVITEL OO TN oxéon (2.1.3) 660 mo peydain eivor
N dvvouy, T06o mo peydin Ba eivor M uetobol TNG 0QUNS
™G urdlag. Oewevtag OTL N WITAAo NTAV 0QXLXE axivnTy,
TEORVTTEL OTL:

mv _ P undnac
At At

OOV Pungpac ELVOL M 0QUN TS pmarag xor At m dudoxrela

F:

NS €MOENS TOV TOOLOV WUE TN WITAAO. ZUVVETWS 1 OYEOM
(2.1.3) meQLYQO@EL LROAVOTOLNTLXG TNV eUTeELQlo pog. Ag
eEeTaoovue TNV oxnohovOn mepimTwON.

‘Evag modoo@aiploting diver pra “duvvaty xAmwtold” xo
N umdia omoxtd toyxvtnto 23m/s. And petonoeirg 60€0m-
%€ OTL OTLC OUVATEC XAMTOLESC M €TAPN TNS UTAMOS UE TO
TOTOVTOL TOv modooatoLoty drapxei 0,008s. H pdta tng
UTAAag, oVU@®OVO We TOUG x%avoviouovg eivor 0,425kg.
Mmogovue yxomoitpomorwvtag Ty oxéon (2.1.3) voa vmohro-
yioovue ) dvvoun.

AvtizoBiotobue to TOQOTAVED OeOOUEVO %Ol EYXOVUE:
_ 0,425kg - 23m [ s
- 0,008s

INo vo extipnoovpe 1o TOOO peydin eivar auty N dvvoun
UWITOQOVUE VA TN OVYXELVOUUE Ue TO 6AQOC TOV TOBOGPALQL-
otn. Av dexBovue 0tL M ndla tov modooaiptoth eivar 70kg,
10 6dp0¢ TOv eivar 70kg-9,81m/s?=686,7N. Zvyxpivovrog
To UETEO TV OV0 AVTOV OVVAUEWDY TEOXRVILTEL OTL 1) dVVAUT
OV AoxMGE O TOOOCEOLELOTNG OTN WIAAO €ivol meQimov
dtmhdola amd to 64pog Tov.

F = 138 1,25N.

Agaotnototnre 1

‘Eva. pmakdxt ToOv TLVY% - TOVYX TTEOOCTLTTEL ®AOE-
TO WOAVW OTY QAXETO. UE TOXVTNTO U,
ue toyvtnTo avtibetng xatevBuvong v,. Av yvweifou-
ue OTL To pwrwahdxt €xer wafo m pumwogovue we TN 60M-
Oeta tng oyxéong (2.1.3) va vmwoloyicovue tn duvoun
mov ooxNOnxe. Aoxipndote did@oga Cevyn TLU®OV %ol
ovinteiote tTO omoteléopoto mov Gpioxete. H pdla
mov éxeL 1o umohdxt eivar 10g xor to At=0ls.

AOL OVOUAGTOL

U,

LU
= 2o=

®)
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Agastnoiotnra 2
2TLC TEONYOVUEVES TOQAYQAPOVS WELETNOAUE TNV EVVOLO OQUNG
%ol TN oxéon TS ue TN dvvoun. Me tn 60onbera Twv oxéoewv
p=m zou F= Ap UITOQOVUE:
At
o) Na vmoloyicouvue, ®atT’ €XTIUNGY, TNV OQWUY TOV €XEL €VO WULXQO
N WeYOAO %LVOVUEVO COUO.
6) No extiunoovpe T OUVOWUYN TOV OGITOLTELTOL YLOL VO TO GTOUOTY-
OOVUE.
310V mivoxro wov axolouvOel dlvovtal xatT’ eXTIUNON TLRES YLO TN
uato ®oL TNV TOXVTNTO.
AJA| ITegryoagm Twnég Twpq pégag Tvwi oomiis
TOYLUTNTAS
1 ABintig dp6uov 100m = 10m/s m = 80kg
2 BMjua mvpo6diov omhov =500m/s m = 10g
3 Kovvoumt mov metdel v="7Tm/s m=2g
4 Moéoro N, Ttov atpo-
o(paLOLXOV 0€Q0 OF
, o 28
Oeppoxpaocia 23°C v =800m/s ms=—-—-g
6-10
5 ITetpehatopdpo mhoio
(Imi/h = 1.669km/h) v=10mi/h m = 2103 kg
6 Mmndlo modoopaigov
OV %LVELTOL v=12m/s m = 425¢g

1) XoNoLUOTOL®VTOS TO OTOLYELO TOU TIVOXO VO VTOAOYLGETE TNV
opoun oe »abe wa mepimtwon. [pdyte to amotéleopo oTnv mE-
WITTN OTNAN TOU mivoxa.

2) IToto amd To COUOTO EYEL TN UEYALUTEQN OQWUY XOL TTOLO €XEL TN
wxEoTEQN;

3) YnoOéote OTL Oh0o TG COUOTO OXLYVNTOTOLOVVTOL GTO (OLO QOVLXO
otaotnua At. Tia wolro om’ Oho amorteitol ueyolvtepn OvVvVaum;

4) XQNOLLOTOL®MVTOS TO OTOLYELO TOU JTLVOKRO %OL TO OLXG GOG OITO-
TEALEOLOTO, VO EQUNVEVOETE TO €ENG OedOUEVAL
o) Zovtog otny atpnoceatrpo t™s Img 6ou600dllopnoote dLoermg

omd wivovpeva popla, aild dev “oarcBavopacte timota’.

6) ZT0ovg %AeELOTOVS OTIBOVGS %Ol CUYREXQLUEVO GTO TELOG TNG OLa-
dpoung twv 100m vmdAEYXOUV ROTAXOQUEPOL TOLYXOL KOAVUUEVOL
e oYV O@EMWOES VALXO.

v) Ta mholo maBaivouv peydheg Tmuiég OTOV OVYRQEOVOVTOL WUE
TNV TEOGATA TOU ALUAVLOU, OXOUO %Ol OTOV %LVOUVTOL UE
ULxEnN TOYXVTNTO.

5) Toti pog TEaVUATICEL wia o@aipo %ol OxL 1 WTAla T0O0G@OIQOY
oV %ol €YXOVUV TTEQLTOV (GEC OQUEGS
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2.1.5 H agyn dratignons s ogung

Me tn 6onmBero tng €vvoLag TNG OQUNG OL ETLOTIUOVEG
amlomoinoay TN UELETN TWV TOAVTAOXWV QOLVOUEV®OV TNG
%®EOVONG %0l %aTdAnEav oto axohovbo cuvumégaopa:

H ovvolizn ogun €vég povopévov oveTNUATOS CORATOV
oratnoeitar orabegn).

H mpdétaon avth elval Guecn ouvEmeLo TOU TELTOV VOUOU
tov Nevtwva cvugwvo pue tTov omolo M dpdon eival ion ue
TNV avtidpaaon.

Ac Bewpnoovue dvo copata wov arlinkemidgovv. E@’ dcov
oL duUVAWUELS TOV aOoxOVVTIOL G  ovTd eivalr avtibeteg, Oa

, & o Aijl Aﬁz
LOYVEL F =-F m — = -m, —=.

1 2 M 1y At 2 At
‘Opwg o xpo6vog ailnlemidpaong At eivor (dLog xal yio

ta 8§00 ompata kot xotTd ovvémero MyAT, = —myAv,.
Suvenwg yLo Tig uetoboréc Tng opung Oa Loyvel:
A= - AD, i
ApP,+ Ap,= 0.

E¢’ 600ov 6umg 10 dBgoilopo twv netaborl®v T®V 0QU®V
elval undév, émetal 0TL To dBpoloua TV OQUOV TV CGOUD-
TOV TOV OLOTNUOTOS OV petabdletal, OLOTL GO TNV TEON-
YOUUEVYN OYEON TQORVITTEL:

Piwn) + P2(er) = f’l(agx) + f’zmox) 1

pok(1ek) = f)ok(agx) (2.1.4)

Anradn m ogui TOU CLOTNUATOS Eival OTAOEQEY.

To apoagdria =, #or X, To omoia. @oivovIaL oTNV €LXOVa
€xouv ioeg waleg x»otr umopet va xwvnbovv ywpig TELBEG.
O¢étovpe og %ivnomn 10 QPOEAXL X TO ONOLO QPTAVEL 0TO X,
UE TOXVTNTA V.

Meta wn ovyrgovon magatnoovue TO apoafaxt X,
AALVNTOTOEITAL, EVD TO X, VO ATOATA TaXVTNTA V,. ‘Onwg

va

My Yyapy) M2 M ﬂrsk)

O O

e
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10kgm/s @ 10kgm/s

#.‘
M _20kgm/s

)

—

meondmTeL amd TN OXEON Pier) + P2(weh) = Piagy) + P2(agy) M
TaxvTNTO v, Eival ton pe TV TaxvTINTO v, dNradN TO VO
ouoEA%LO OVTAAAAEAY TLC TAYXVTNTEC TOVG.

To mwopiopoto TOU TEOXRVITOUV OV EQUQUOGOUVUE TV OLOL-
THENON THS OQUNS YLO TNV %iVNo) TOV CWUAT®OV JTOU OU-
yroovovtal, €yovv eheyyOel melpapatind mAEO TOMAES @O-
0€g, WOTE ONUEQO OEV UTAQEYEL xaupio op@Léoiio yio Tnv
eyrveoTNTd Tovg. 'EToL 1 dratnomon TNg opung €xeL ava-
6a0uiLotel 0T OXEYN TOV EMGTNUOVOV ROl ovopdLetor Agyn
dwatiionong Tns oomns. H oapyn avrty dev mepLopiletal og
OTTAEC TEQLATMOELS, ONMWG aAVTY Tov eEeTdoape OTO TOQA-
deryno, olhd emextelveTol ®oL og meELoyEég omwg 1 ITvonve-
%z ®Pvonn, dmov mvpNves 6oubapditovtal e cwRATLO OTWG
TO TEWTOVLAL 1) TO VETQOVLO.

1 Pvown woxvovv xaL AAAEC 0QXEC OMWG T.Y. M QQYNM
dLaTNENONG TNG EVEQYELOS, TOV MAEXTOLXOV (OQTLOV, %.T.A.

Agaostnoiotnra 1

Avo 0oTpovavTeg 60lOXOVTAL OTO OLAOTNUO %OL OE
uLo weEELoyN Omou 1 BapuTixy €AEN OTO TO YELTOVIXA
0VEAVLO CMUONTO €lVOL QUEANTEQ.

OL 00TOoVOUTES OTOPACLOOV VO, TALEOVV WITAAC.
‘EtoL o aotpovavtng A metdeL 6tov ootgovautny B
uro pwara divoviag tng ooun p = 10kg -m/s. To
10Lo0 %dvelr noL 0 aotpovaving B otav @tdoel 1
urdlo 67 AUTOV. ATV €LXOVO £XOVV OYEOLO.OTEL
TO OLOVUOUOTO TV OQUMV OV OIOXTOVUV Ol
0.0TQOVOVTEG.

I) Xonowpomoldvrtag TG TLWES TNGS OQUNG OV
oVOYQOA@OVTOL GTNV €xOVa vo OelEeTe OTL M
OAlXM OQWYN TOU GUGTNUOTOS OCTQOVAVTEG-
uralo mopouéver otabepn o Ola TO OTLY-
ULOTLITAL.

@ IT) No eEnynoete yiati oto otiyputotumo (O) o

ooteovoutng A €xer opun 10kg-m/s »ov o B

20 kg - m/s.
IIT) ITowo Oa eivar m opun tov A Otav mMETAEEL TN
®) umoro oto B ue opun 10kg - m/s, puetd to

oTLyuotvmo (9);
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Agaotnototnre 2

Avo pnoabntéc amopdolcav vo eLEYEOUV TO OUWUITE-
QG0UOTO TOV TEOXVTTOUV OO TNV 0Q)N OLoTNENONG
™S oQus.

XONOLUOTOL®VTOS TO TATIVLO TOVS %LvNONxav Tavw
oe wa 0pLLovVILa MOTO %ol dOXIUWAGAV TEELS GUVOLOL-
opovg xpovoewv. ‘Evag @ilog toug ne tn 60nbero eLdL-
%00 0QYAVOU UETENOE TLG TAXVTNTES TOVG O %AOe me-
olmtwon. Ou TaxvTNTES avaypd@ovtal dlmAa amxd TOV
®o0éva Toug TELV %ol WeTd TNV %eovon. Emiong Cuyi-
otnrov we Oho TOV €EOTALOMO TOVG %Ol BENrAV OTL
€yovv [(0ec udlec.

Katomv ovininoov yia vo douv av emoinbevoav
™V ey dLaTENONG TNG O0QUNG.

Eoeic tv vouiCete o6tL Oa ocvumépavay;

No oittiohoynoete avolvtivd TV ATOYN COG.

)
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2.1.6 Meyédn mov 8¢ draTngovvraL
6TNV %Q0ovon

To melgapaTind yeyovog tng OLOTNENONG TNS OQUNG WOG
ndver va OtepwtnBovue edv xrar diho pueyédn Oomwg yio
TOQAOELYUO 1 XRLVNTLXY EVEQYELX, OLOTNEOVVTAL XROTA TNV
®povon. Ag peletnoovue to €ENG mMOQAdELYUO:

‘Eotw dvo opogdaxiae pofwv m,; xor m, Ue TOYXVTNTEG
v, # 0xav v, =0, aviiotorya (Ewx. 2.1.15). Katd v »povon
TO %0Q@L 7OV VETAQXEL 0To opogdxt (1) opnvovetoL oto
onoEaxt (2) »or to dVo %LvoUvVTUL WS €va copa pe  pato
mov eivaw (m,+ m,) xor Taxvtnta V. H xpovon avty ovo-
natetalr mhaoTixd.

[ V,=0 —

Ewoéva 2.1.15

Egoouotovtag v apxn dLotienong g ooung €xouvue:

m, v, = (m+ m,) V @))
Ané v oxéon (1) emedny m < m + m, E€metor OTL Qo

TQETEL:
v>V 2)

IToAhamlooiratovtag »xatd wéln T oyéoelg (1), (2) nou
OLOLE®VTOS TO YLVOUEVO TOVG OLa 2 TEOXRVITEL:
1 ;1 2
Eml vy > E(ml +m,)V (3)
To mpwto WELOG TNG TOQATAV® OYEONS €LVAL M OQYLXN
ALVNTLXY] EVEQYELO TTOU £€X0VV TO GUAEAXLA %Ol TO OEVTEQO 1
tednn). H oxéon (3) wog emitoémer vo GUUTEQAVOVUE OTL 1
LLVNTLRY] EVEQYELO TOV GLGTNUOTOS (T dV0 OUOEAXRLA) UELD-
Onxe »oatd TNV %Eovon. Anhodn 1N KLVNTLRY €VEQYELO TOV
OVOTNUOTOS OEV OLOTNEELTOL.

2.1.7 Egogpoyéc tng oratnonong
™S oQuig

1) Zvotnuo ehatnoLo-pdio.

Ac Beswpnoovue to ocvoTHUO UE TO OVO AUAEAXRLA TTOV
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gaivovtal otnv ewovo 2.1.160. Avtd xivovvioL Yweig ToL-
6éc mdvw oto 0QLLOVTLO OAmEdO. AQYLkO TO €AOTNQOLO TTOV
Goloretal HUeTAEV TOVG €lVOL OUWTLEOWEVO, EMELON OUTO GU-
yroatouvTal ue éva Aemtd viAuo. Av eEeTAOOLUE TLG OULVA-
UELS TTOV OOXOUVTOL OTo apagdxio 0o cvumepdvovus OTL
0oTeELOVY €Va LWOVOUEVO OVOTNUO OLOTL Ol EEMTEQLRES Ovu-

Ewova 2.1.16

vapelg (60.00g, avtidpoon) €YOUV OUVLOTOUEVY) UNOEV.
Zuvenmwg 6to ovotnuo M opun Ba diatneeitor, dNhadn

pok(apx) = pok(rgk) T'I

Py T Paepy) = Picesny + Pogean) (1)

Tiv 6o ovpbel av pe évo Yoridl xdpovue 1o viua; Omwg
@aivetar otnv ewxova 2.1.166, ta ouagdxia 6o xitvnbovv
oe ovtibeteg noTevBivoelg pe TaXVTNTEG v,
otolyo. Emetdn xivovvtar otnyv idia gvbeio to diaviouato
™S opuNg €xouvv avtiBetn xatevOuvon.

Apo m dravvopatixy oyxéon (1) yivetar alyebouxy. Av
naiiota emhéEovue TNV mEOG TO OeELd ®oTEVOVVON WS BeTL-
%1, N OY€0N AVTY YOOAPETAL:

0+0:—m1U1+m2U2 7’]

%L v, avVTL-

m, v, = m,v, (2)

Amo tn oyéon (2) pwmwopoVue vo GUUITEQAVOUUE OTL UETA
™V onelevbéowon TwvV coudTov, To apogidla omoxTOoVV
ovtifeteg opuég, MOTE M OGVVOALXY OQUN Vo €lval (om pe tnv

opywxn, Onhodn itom pue undév.
2) H apyxn tmg %ivnong t®v mTuoovlwyv

Tyv opeyn dtaTiENoNG TNG OQUNG UITOQOVUE VA TV XO1OL-

209
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Ewova 2.1.17

Ewova 2.1.18

LOTOL|GOVUE TTOOXELUEVOU VO EQUNVEVOOVUE TNV %RivNoYN TOV
muoavlwv. Ag Bewpnoovue TO AVTONOTO OTAO KOV GElonE-
TolL TAVD 0 €va Bayovl To omoio prwopel vo xivnlel ywolg
ToL6éc mAvw o€ 0pLlovtieg aldnpotooytéc (Ewx. 2.1.17).
Av gxtotevbel évo 6Anqua, to Olo cvotnuo Oo xivnbel oe
ovtifetn zotevbuvon, ®Wote N aEyLxd WUNOEVLXY OQUN TOV
OUVOTNUOTOS Vo dLaTnEnOel. AV €VEQYOTOLNOOVUE TO UNYOVL-
oud TNG ouveYOoUS EXTOEEVONS GANUATOV TO BAyOVL WE TO
omho Bo opyloeL va %LVELTAL UE TAXVUTNTO OV OUVEYXMDG
ovEavetatr. Tu vopilete 60tL Bo ovubel ov mdvw o6to 6ayovL,
ovtl Yo To O0mlo TOmOOETNOOUVUE ULOL PLAAY TTOU TTEQLEYEL
0€00. VIO Tieon koL OVOLEOUUE TN OTEOQLYYd; & avaioyio
ue to mVEoBOLo OmMAO UmOoEOVUE VO TOVUE OTL TO OVOTHUO
6oyovVL - @LAAY emLTOXUVETOL €TMELON “HopLaxég opoaigeg”
exTogevovtol oe ovtifetn xotevbuvvon (Ew. 2.1.18).

To mapadeiypato ovid pog 6onbouvv vo xotavoncouvue
TOV TEOTO WE TOV ONOLO %LVOoUVTOL oL mupavhor. Ilgémer
OUWG VO ETLONUAVOUUE, OTL TO O€QLO OV €EEQYOVTOL OO
TO OXEOPVOLO TOV mveavhov dev eival omofnxevuévoa vmod
mieon wéoo o’ aAvTOV OAAG TEOEEYOVTUL GO TNV %OVON EL-
ooV uiypatog.

Agaotnototnra 1

To miotoA pdfoc M mov @aivetolr oty ewxdva
EXTVOOOXQOTEL %Ol EXTOEEVEL BANUO UAlog m We To-
x0TNTA .

1. Mmopeite va €pOQUOGETE G QUTHV TNV TEQITTWON
TNV 0QXN SLaTNENONG TNS OQWNG;

2. ZYETL®O WUE TNV EXTVQOOXQOTNON TWV OTA®MV VITAQ-
YXeL M €x@ppacn “avdxpovon omlov”. Tu vouiCete o6TL
oNUoiveL;

3. Mmopeite va vmTohoyiceTeE THV TAXVTNTO OVORQOU-
ONG TOU TLOTOALOV;

SuiNTNOTE OTNY OUAdN OOGC TTQORELUEVOV VO OIT0L-
VINGETE OTLG MOQOATAVED EQWTNOELS.



Aiationon s opuns

Agaotnototnra 2
Agyn Aettovpyiag Tov mugavAov.

1. ®ovorwote €va WITOAOVL (XOTA TEOTIUNGN XRVALVOQL-
%0) 7oL 0€0TE TO GTOULO TOW.

2. Tlpaypuotomolnote TN OLATAEN TNG €LXOVOGS OTEQEM-
VOVTOC TO ®OAOUAXL E€TAV® GTO WITOAOVL WE GEAO-
tétm. To unxog Tov vAuoatog va eivoar 3 €éwg 4m.

o109
G : gV (0
LT . Xelotém Nipo Y

OVOWYUKT lKOl\

= =

3. ®épete 1O PWIAAOVL ZOVTA GTO €V AXQO TOL VNUO-
T0G. AVOTE TO GTOULO TOU UTAAOVLIOU %Ol O.PNCGTE TO
elevBego. TiL mapatnoelite;

4. No epunvevoete TV %(VNoN TOV WUTOAOVIOV - TTU-
pavlov pe 64om TNV aEyn OLATHENONG TNG OQWUNG.

5. Na epunvevoete tnv mpowOnon &vog mhoiov %ot
EVOSC €ALXO@OQOV 0EQOTAAVOV.

211
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IIEPIAHWH

210 %e@dlolo ovTO €LOAYOVTOL OVO VEEC €VVOLES OTNV
MEQLYQAPY TOV @ALVOUEVOV TNG %IVNONG %aL YEVIXOTEQO
otV meQLypa®n tng guong. H wio eivor n évvoia tng op-
ung xot M GAAn M €vvolLo TOU OGUGTNUOATOS TOV CWUATWV.
Avo odpota oAANAemLOQOVV OTOV 0.0XOVV UETAEV TOUS Ov-
vauels. AVO 1| TEQLOGOTEQO OCWUATO TOV OAANAETLOQOVV
0oTeELOVV OVOTNUA. 2Zg €VO GVOTNUO CWUATOV OLaxQiVou-
ue dvo eldn duvduewv:

0) OVTEG OV TEOEQYOVTOL OTOXRAELOTIXO OO TO COUOTO
OV ATOTELOVV TO GUOTNUA %Ol TLS O0TOLeES ovopdLovue
e0mTEQLREG, AL

6) avtég mov TEOEPYovTAlL OO dAlO COUATO €XTOS TOU
OUOTNUOTOS %Ol OL Omoleg ovoudloviol eEwtegixég.

Ta @awvopeva Omwg M oVy®EOovoN OV0 AUTOXLVAT®V, TO
opRvoud tov B6Auotog otov 6tdYX0o, 0 6oubapdiouds TV
TVENVWV TV OTOUOY UE OCWUOTIOLO OTWS TO TEWTOVLO,
%.ATT., VTAYOVTOL OE (O YEVIXOTEQN XATNYOQLO KOL OVOWUD-
Covtar qowvoueva xpovons. Katd tn didoxeld tovg ava-
ATVOCOVTAL TTOMY peydheg duvduels arlnhemidooong xot
oVTO WOG €MLTEEMEL VO OEWEOUVUE TO GUOTNUOTO TTQAXTLRA
wovouéva. H oadhoyn tng ®vnTikNg ®atdoTooNS €VOS COUM-
TOG WOoQEl vo mepLypagel ue 1o dtavvopatind uéyefog movu
ovoudgovue opun p. H ogui divetar amd 1t oxéon p = md
®xal €yer xotevbuvvon TtV xatevbuvon TN TOYVTNTAS TOV
oouatos. H dvvaun mov mooxakrei tn petaboly TG 0QUNG
olvetal amo TN oyéon:

I—j :ﬁ _ f)ts)» - f’agx

At At

N omoia amoTelel %ol TN YEVIROTEQN OLATUTWGY TOU OeVTE-
oov vopov tov Nevtwvo. Xe €vo LOVOUEVO GVOTNUO 1 OQUN
dratnpeital otabepn, N Omwg Aépe LoyVer N aQyxn OvaTi-
enong tns oouifs. H apxi diatienong tng ooung dtatvaw-
veTaL WG €ENG:

- =

Pok(agx) = Pok(tsk) .



