A Swoldynyoy AﬂWﬂr

ITAPAAEIT'MA YIIOAOTIXMOY
MEXHX TIMHX ME XPHXH H/Y

2ta oUyx00va £QYATTIOLO AVAAVTIXIG YNUELQS %Ol LOLALTEQA 0TV TOGOTIXI] AVA-
Avon eivar amapaityTy 1 yorion HIY, n omoia dievxoriver tyv eme€epyaocia twv ame
TeEAeoudtwy xal uas amaildooel amo To dyyos uabnuatixdy vroloyioudv xar mba -
v Labaw.

S ovvéxeta Oa mooyworjocovue oty emeEepyacia amoredecudtwv ue ™ xo1on
H/Y xat ovyxexouuéva 6a vmoloyioovue v uéon tuyj o€ wa oeLpd Svyioew.

Ag axolovbijoovue éva — éva Briua tov To0mo €Qyaciag.

Aoyxd yvwoitovue 170n amo ta faocixd uabruata yorons HIY ot yia tg uady-
uanxés modeis uag dievxodvvel  yonoiuomoinon tov meoyoduuatos Excel.

‘Eotw ot extelovue wa aetpd Luyioewy yia to idto defyua xat Aaufdvovue tig
Tpés: 12,44, 12,40, 12,43, 12,41 »ou 12,42 g (ue axoifeia Luyov £0,01g ).

Avto onuaiver 0t Ta onuavtixd Yyeio Tov aptbuov uas mweQLoeitovial oto 0gv-
700 0exadLx0 Ynpio. O aLBUds TV ONUAVTIXGY YNPiwY ExeL ONUACIA YLa TRV TEAE
®1j aTEOYYVAOTOIMON TOV ATOTEAEGUATIS UAG.

Lo v tedinrj eme€egyaocia xar magovoiaon twv amoteleoudrav uas a yonot-
uomonjoovue to Excel.

Avoiyovue Aowmov to modyoauua xai oto xedi A1 divovue tov Titho s £0yaoias
uag, ev mooxeuévw £otw «YIOAOI'IEMOXY MEXOY OPOY KAI XTPOITYA(Q)
HOIHXH 3YM®QNA ME TA SHMANTIKA WH®IA TQN AEAOMENQN»

210 xeri A4 egyouaocte xat yodgovue : METPHXH 1

310 xeri AS epyouaote xat yodgovue : METPHXH 2

1o neAi A6 egyouaote xat yodpovue : METPHYH 3

210 xeri A7 epyouaote xat yodgovue : METPHYH 4

210 xeri A8 epyduaote xat yodgovue : METPHEH 5

Zto xeAi B3 egyouaote xat yodpovue : Xi mov oquaivel 0t oty otijln xdtw amo
avto Ba yodypouvue TG TIUES TV UETONTEWY.

310 xeri C3 eQ)Ouaote xaL yoAa@ovue : Hovdoda mov aRuaiver ot oty atiin xdtw
amo avto Ba yodyovue Tic Hovdoes Ty UETONTEWY (TIQETEL VO YONOLUOTOLOVUE THY
[Ota povdda yia OAeg Tic UETONOELS Uag)

310 xeri D3 ggyouaote xar yodgovue : X Xi mov onuaivel 1o dbootoua SAwv twv
TIUDY TTOV UETOOQUE
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Zto xeri E3 eoyouaote xar yodgovue : povdoa mov onuaiver ot oty otiin xdtw
amo auto Ba yoapovuE TG HOVAOES TWV UETOHOEWY

210 xeAi F3 eoyouaote xar yodgovue : Xy wov onuaiver m uéon Tl twv UETomn-
oY

210 xell G3 eQyouaote xaL yoapovue : uovada wov oNuaiveL 0Tt oty OTHAN xdTw
amo avto Oa yedipovue TIG UOVAIES TV UETONTEWY

Zto xedl H3 eoyouaote xat yodgovue : XTPOITYAOIIOIHXH mov onuaivet ou
o) OTHAY %ATW a6 QUTO Oa Yodpovue TO TEAXO ATOTEAEOUA CVUPLVA UE TA ONUA -
VUXA YNQLa TV UETQNOEWY

Zto xell 13 epyduaate xat yodgovue : novdda mov onuaiver ott oty otilny xdtw
amo avto Ba yodypovue Tig Hovdoes TwV UETOHOEWY

YIIOAOITEMOX MEXOY OPOY KAI ETPOITYAOIIOIHEH XY MOPQNA
ME TA THMANTIKA YH®IA TQN AEAOMENQN

Xipovada Xy povdade Xp povada XTPOI/EH povdde
METPHZH 1
METPHZH 2
METPHZH 3
METPHZH 4
METPHZH 5

2 pdon avtj To pUALo eoyaciag uag Oa €xet T HOQPT] TOV AVWITEQW OYUATOS.

S ovvéyeia mepvdue ota xelid B4, BS, B6, B7 xat B8 xat fdlovue tig Tiués mov
Exovue uetorjoet. Xto xedi C4 yodpovue to avuforo g, apo Aeg ot ueTonoels uag
Eyvay o€ yoauudia xat To aviryedpovue uéyot xai to xeii C8.

YIIOAOITEMOX MEXOY OPOY KAI XTPOITYAOIIOIHEH XY MOPQNA
ME TA THMANTIKA WH®IA TQN AEAOMENQN

Xi povdda Xy povada Xp povdda XTPOI/ZH povdda

METPHXH 1 12,44¢
METPHXH?2 12,40¢g
METPHZH3 1243¢
METPHZH 4 1241¢g
METPHXHS 1242¢

2t pdon avty 1o pUuALo ggyacias uag Ba €xeL T UOQPY TOV AVWOTEQW OYUATOS.
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Anorovbwgs oto xeAi D4 Oa vrodoyicovue to dOootoua twv uetorjoedv uag. Ia
TO OXOTO QUTO YONOLUOTIOLOVUE T GUVAQTHON TOV 1as OveL To dBgotoua twv aoLl -
uav mov meotaupdvovrar ota xeld B4 wg BS, dniadyy =SUM (B4:BS8). BAémovue
10Te 01t 010 MEAL D4 gupavitetar o apitBuds 62,10. Zto dimhavo xeAi E4 divovue
uovdada, g .

YIIOAOITEMOX MEXOY OPOY KAI ETPOITYAOIIOIHEH XY MOQNA
ME TA YHMANTIKA WH®IA TQN AEAOMENQN

Xi povado Xy povdade Xp povdade XTPOI/EH povdda

METPHSH1 1244 ¢ 62,10 g
METPHSH?2 1240 g
METPHSH3 1243 ¢
METPHSH4 1241 ¢
METPHSHS 1242 ¢

2 pdon avtyj To pUALo eoyaciag uas 6o €xel T HOQPT] TOV AVOITEQW OYUATOS.

TeAixd oto xell F4 8o vmoloyioovue ) uéon tyj. Avto umooel va yivel eite 0ivo
vrag amevleiag ) ovvdeTnon Tov uécov dpov yia ta xeild B4 wg BS, dniadi
=AVERAGE(B4:B8), eite divovrag tyv eviodrj va diarpebei i yurj tov xeAiov D4 dia
T0V TEVTE MOV eivar o apLbuds twv detyudtav uas , oniady = D4/5. Kot otig dvo
TeQLITWOELS 0TO xeAl eupaviCetar o apibuds 12,420. Zto xeAi F4 and v emAoyn
Hoo@1 aptbuov divovue v eviod] o aplbuds va eupavietar ue toior Oexadixd
Yyneia, dote va Exovue meolbmoto va eAfyEovue xat eueic Tov uéoo 6o moLy dHToY
UE OTOV VIIOAOYLOTI] TNV EVTOAN TS OTEOYYVAOTOMONS.

YIIOAOITEMOX MEXOY OPOY KAI XTPOITYAOIIOIHEXH YY MOQNA
ME TA THMANTIKA WYH®IA TQN AEAOMENQN

Xipovada Xy povdade Xp povade XTPOI/EH povdda
METPHZH 1 1244¢ 62,10 g 12,420
METPHZH2 1241¢g
METPHXH3 12,43 ¢
METPHXZH 4 1241¢g
METPHZHS5 1242¢g

S pdon avtyj 1o pUALo epyacias uag 0a Exet T HOEPI] TOV AVWTEQW TYUATOG.
2 ovvéyeta oto xell G4 divovue v povdda ustonons xat wepvdue oto xeri H4
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émov Ba otpoyyviomonjoovue Tov uéoo 6po. Agyixd tov Adue va @épet ato xeAi H4
10 eQLeyoueva tov F4 ue v evriodyj = F4 xat xatomy amo v emAoyy uooer api-
1oV divovue v evrodij o aptbuds va eupavitetar ue Ovo dexadixd yneia, doa ivai
xat Ta onuavTixd Yneio twv UETofoswy. 210 dimAavd xeAl 14 divovue xar mwddi v
uovada uétonong.

Snuetdveral ot n oxeTnt avagpod oe xedi Tov Aoyiotixoy @iidov eivar: B3.
Orav my mpocbétovue 1o xeAi B3 xar B4 xai 1o aviyodpovue atny modty oTiAn
avtouata n avuyoaer Oa ddoet A3 xar A4. Evd n andlvty avagood oe xeAi tov
Aoyiotixov @vAdov eivar: $B33. Snv meginmtwon avtij oe xdbe uetapood 1 aviyoo-
1] A7 T0 xEAl AWTS O mapauéver otabed. my oto xeldi BS divw =B1+$B$2. Av 10
avtyodyw oty otjin A oro xedi A5 6a mdow: =A1+3B$2.

YIIOAOITEMOX MEXOY OPOY KAI XTPOITYAOIIOIHEH XY MPQNA
ME TA THMANTIKA YH®IA TQN AEAOMENQN

Xi povade Xy povada Xp povada XTPOI/EH povdde
METPHZH1 1244 ¢ 62,10 g 12,420 ¢ 12,42 g
METPHZH?2 12,40
METPHXH 3 12,43
METPHZH4 1241

g
g
g
METPHXHS 1242 ¢

2 pdon avtyj to pUALo eoyaciag uas 6o €xel T HOQPT] TOV AVWITEQW OYUATOS.

To @ulio ggyaciag eivaur étotuo. Av alddEovue xdmota 1j dheg g ueTorjoels uag
10 TEIYoauua Ba vmoloyioer to véo uéoo dgo. ‘Eotw ot arlldlovue v modtn
uéronon oe 12,39. O uéoos dpog Oa alldaer oe 12,41.

Eme101) umopei xdmora dAAn ouyurj apydtepa va un Gvuduaocte tm ovvdotyon
qov yonowomoujoaue due oto xedi A 10 xar yodgovue: XPHEIMOIIOIOY MENH
SYNAPTHXH Xu=AVERAGE(B4:BS), dote va to égovue mdvw oto pulio epyacios
xat va uny Eexaotel.

Mmogovue emions va dtauoo@pdoovue Ty eupavion Tov QUALOV ue ™y updvion
TEQLYQUUUATOV XaL TRV AAAayT] 0Tn OTOlYLON TWY KEALDY.
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YIIOAOITEMOX MEXOY OPOY KAI XTPOITYAOIIOIHXH XY M®QNA
ME TA THMANTIKA WH®IA TQN AEAOMENQN

Xipovada Xypovdade Xp povada XTPOI/ZH povdde
METPHXH1 1244 ¢ 62,10 g 12,420 ¢ 12,42 g
METPHZH 2 12,40
METPHZH 3 12,43
METPHZH 4 12,41
METPHZH 5 12,42

ge 0o 02 09

XPHZIMOIIOIOYMENH XYNAPTHXH Xu=AVERAGE(B4:BS8)

Telixd to pUldo epyaocias uag Oa €xet ™) HOQPY] TOV AVWITEQW OYUATOS.
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ITAPAAEITMA ITAPOYXIAXHX

ATIOTEAEXMATQN XE MOP®H ITINAKA
KAI TPAPHMATOX ME XPHXH H/Y

‘Eotw du ueletijoaue v toyvtnTa ag aviidpaons UETOMVTAS T OVyXEVTOWan
70V E0ioVToc A o€ mol/L xat o€ Taxtd yoovixd diaotiuata yia maedogyuc avd uia
aoa.

O tiués mov mjoaue paivovral oTov xATWTEQW TVAKA:

X00VOG 0€ HOES Xuyrévigmon o€ mol/L
1 9,8
2 19,9
3 30,2
4 39,8
5 49,7
6 60,2

Avolyovue to @irlo ggyacias tov ECXEL. 210 xeAi A2 divovue tov titho ¢
eoyaoiag uas, METABOAH THX SYTKENTPQSHY TOY A ME TO XPONO.

1o xeAi A4 divovue Tov TiTAO TS OTIHANG , XOOVOS O€ MDOEGS.

210 xeAi B4 divovue tov titho ™6 0THANS , ovyxEviowan oe mol/L.

Zra xed A5 éwg A 10 10 yodvo dniadyj 1,2,3,4,5,6.

Sta xelid B5 éwg 10 v avtiorowyn ovyxévipwon onladn 9,8, 19,9 xAx.

To @ivllo epyaciag éyet tddoa T HOQPI:

METABOAH THX XYTKENTPQXHX TOY A ME TO XPONO

X00vog o€ dpeg  XuyrEvrpwon og mol/L
9,8
19,9
30,2
39,8
49,7
60,2

AN AW N
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Axorovbws Oa ddoovue oro ECXEL v evtodyj va uag eupavioer ta dedouéva
TOV TVara Ue oo YOAPHUATOG.

Aoyixd emAéyovue v meLoyj wov Oa uetaroamei og yodgnua, oniady ta xedid
A4 éws B10.

Ao 10 puevov Eicaywyij, F'odenua emAéyovue tov TUmo yoapiuatos ev mooxei-
uéve (dtaomooed) XY xar mardue emouevo. Mag diver v meptoytj dedouévav mov
Exovue emAéEel nau Aéue emOUEVO xat xaToTY HAS CNTAEL VA dDOOVUE TOVS TITAOVG.
Ztov titho yoagruatos divw Metafolj tne ovyxEviowons tov A ue 1o yeovo, atov
da&ova tiudv X divw yoovog oe bdoeg xat atov dEova tudv Y divw ovyxEvtpwon tov
A oe mol/L. Ilatdw emduevo xar 1o mEoyoauuc wov tntdet mov va TomobeToeL 10
yodonua. EmAéyw va tomobetnbel ws avuxeiuevo oto @uAlo eoyacios pov xat
matdw téAog. To yodenua supavitetar oto pullo egyaciag mov Exet ™) HoOPi:

METABOAH THX XYTKENTPQXHX TOY A ME TO XPONO
Xp0vog o€ OoEg Xuyrévigmon og mol/L
1 9.8
2 19.9
3 30.2
4 39.8
5 49.7
6 60.2

Mera ol g ovy%EVIQOONS TOV A 1E T0 YQOVO

-

=

g ., 100

FES

%, i 50 A . P [ J C @ Zvyrévipmon og mol/L
B °

5% o = ‘ ‘

g

= 0 1 2 3 4 5 6 7

YQOVOG 08 MEES

BAémovue tdoa ot § oxEon ovyxEVTOWONG XAl XOOVOU EvaL YOOUULKY] KAl UTTO-
ootue va dovue mws uetafdiietar o didyoauuc arlrdiovias xdmoies tués. Av
ueyaiicovue to usyebog e mepLoyis axediaons draxpivovus xalitepa ™y xara-
vourj tuav. Lo mapdderyua:
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MetofoAr s oVy2EVIQWONG TOV A e T0 YQOVO

i~
g 80
2 60 - .
= L 2
= 40 - . ® 2VYrEVTQWON O€
250 .« mol/L
e |
E‘ 1

0 2 4 6 8

YOOVOG O€ MOEG

Av orov mivaxa tudv alld&ovue wa T wy. yia yoovo 3 does ddoovue 35,6
mol/L tdte 1o yodenua Oa upavicer Ty Tl autj va améyel moAv amd g dAAeg xat
Oa uag moidedoet yia tov EAeyyo mOavoy opaluarogs, Omws PaiveTal 0T0 *ATWTEQW
oxrjuc

Merafoin g oVYREVIQOONS TOV A pE TO YQOVO

i

E 80

2 60 .

B .

£ 40 o ¢ & JUYREVTQMOT) O
E

£ 20 - o mol/L
g . |

= 0 |

E

= 0 2 4 6 8

YQOVOG OE QEC

Blémovue Aowtmdv o0 e¥9xoro efval va maQovoLdoovue Ta amoteA§ GUATd uag Ue
o1} mmvdxwy xat orayoauudtoy ue to ovotyue Guggenheim yonouomotdvTas tov
H/Y, mov amapaityra moémet va 01abéter Eva avyypovo avalvtixs QyaotijoLo.
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IlgooodroQLopog ooy

)\I . . &
Pa.oo tmvt((r)f)ni' l(:;).ousvaom Egyaﬂmgm}m A(]'%]](m 1’[]

Xomog TG doxnong elvan va oag fondoet va:

® cPOQUGOETE TS PAOKES AOYES TNG OTUTLOTLXNG ETEEEQYOOTNG UETOHOEMV

® YONOLUOTTOWOETE TNV TTRAEN TG EVVOLES TS UEONS TS ®OW TS OTABEQNS
omérMong

® QUUTEQAVETE TNV EVVOLOL TNG ETEQOYEVELOG

® yeloLoteite moontnd Eva delyua

® you 1éhog eEaonnBeite o yorion avaivtinoy Luyo

Ocwonunés agyés.

“Eva amd ta 101aite Qo Y aooxtoLoTird g UANG eivol To L €XEL ETEQOYEWN
XOQOXTHOM. ARSUO ®ow EvoL VMRS TTOU OLVETOL OUOYEVES UTTOQEL va elval Eval
OUVOLO €TEQOYEVAIV GUOTOTIRMV. "EToL ®ou €va mam€to gpaodho 08 CUOREVAOIO
tov 1 kg ( #00000 meQLexOuevo ) meQLEyeL EVav onuavting oQLiud pacoiwy,
70V T0 ®RaB€va umoel va €xel drég Tou WdTNTES dmwg €M Y. TNV UAla Tov.
Avm) eivou 1 WGTTeL TOV Bt PETENOEL GTTIG TT.Y. O €V 0QUATO TTROGOLOQITETALL
1N mepientndta o€ Cu.

Ta gpwtuata Tov poxrvmtovy eivon: [lowo elvon £da €va AVTILIIQOOWITEVTL-
%0 detyua; Tog umoet ®aveig vo meoPAéyer Tov aplBuUd Tmv poooMav otV
ovoregvaoia ovt; ITowo fabud alomotiog umoel vo TaQEyeL ot T€tola exti-
unom;

Kheldl yio woM£g a6 Tig amavinoels eivan o aBuds Tmv pacoiumy wov Bo
Cuyotel, N. “Oco o morld gaodha Tuyiototy T6oo 1 péon tuy o elvou o
avurpoowrevtky]. Enlong ov amoxhioelg ond avti v uéon ) o elvon
UWHQOTEQES O 1) TEMKY EXTIUNOT TOV altBUOU B €xEL tunEr] dtonvpovo.

A mauitovugva viind »ai ogyava.
T v exTELEON TOV TELQAUATOS XOELALOVTOL:

®  Avalvtxol (0,0001 g ) 1 nhextoovirot tuyot pe gvouobnoia 0,01 g. Ov pobn-
T€g YwEovton o8 ouddeg avdroya Le Tov aplBusd Twv Tuymv, 1oV o ud Tmv
uaB TV now Tov dLomBEUEVO XOOVO.

® “Evo maxéto pacoha tov 1 kg, H epmmoowni| cvorevooia €xeL 10 PELOVERT-
uoL 0Tl T0L PA.OGMOL O auT Elval Turtortotnuéva xatd uéyebos. O emPAEmmv
uroel var avapelEel o 1) TeeLS ToLrMES ddoTE Vo PTLAEEL EVaL TTORETO TOV
whov amd drogpdoov peyéBoug poodha.

®  Aofida xat po TAdr ToQOaoTNEEWS WOTE RAOE PAOOM VO UTTA{VEL OE (Lat
XROLAGTHTOL TG TTAAKOG.
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Extéleon.

e nd0e opdada divovron m.y. 20 PaoSMa Ao TO TAKRETO TOV TOTOOETOV-
VIO €VaL - £VOL OTIS ®OLAGTITES THG TAAXAS TARA0THEEWS. Me v hafida Aap-
Bavetar €va -évo nan Cuyileton ue v axpifela mov €xer o damBeuevog
Cuyde. Ta amoteléoparo twv TuyIoEMV ROTOYQAQPOVIOL UE TV UOQYT] TOU
TAQOXATO TIVORA (TOWTGROALO UETENOEMV):

Metorjoeig, N | Mdla, m oe mg | Amdrhon, d Anonhon?, d?

1

N

O mivarog ovumAnE@veToL te BAON TOUG RATMTEQM TUITOVS (TTOV €XOVUE
1O uaber):

N
é X=X+ .. +Xy
dBpolouo  i=1
N
a x
¢ 2~ —i=1
uéon - X, N

TUTTLRY| OTTORAMON § =

AmoteAéouara.

YmohoyiCetar apywrd 1 néon Tiur| row 1 oy ooxion. To amotéheoua
mov diveton elvar teMnd: péon mun = s. A6 aut] YIVETOL WOl EXTEUNOT TOV

0ol Twv pacolwv oty cvoxevacia (on ue 1000 g 1 dhho xabod
TEQLEYOUEVO aTTO T OYEoN:

A= 1000 gr
X ES
Hagatnoijocis.

Eneudn, onmg avogéptnxre, oL eUToQIrég CUOREVOOTES TEQLEYOUV QATO-
Mo ywoLouéva epimov ratd uéyebog eite Oa yivel avamen amd tov empPAg-
movta €(te Uoel va yonouomown oy xohaumonia, ®dotova 1 dhot avd-
Aoyou nomol.
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Iegidnyn

Kdfe avoltind omotéAeouo. OUVOOEVETAL QTG HATOLO OQOAUO. KoL N

2

«TTOOYUOTLXY]» TLUN ULoC LETONONC OEV UOC EIVOL TTOTE ETARQOLBOC YVWOTH.

AVO ®VQLES HATNYOQIES OPOAMIATMY WTOQEL VO EMNEEACOVV TNV axQIPeLat
N ™Y ETAVOATTURSTNTO WOES OELRAS UETQOEMV: TO CUOTHUOTIXG %Ol TO
Toyaio opdiuata.

Xvomponxd 1 xefogoiouéva o@dipate (systematic 1) determinate
errors) eivan gxelvo mov 6mmg delyveL ®ow T0 Gvoud TOUG UTOQOUV VAL 0QL-
0000V xal mBavev uwoovv, eite va amopevyHovv eite vao dlopBmwBovv »a
wropet va elvon otaBeed (constant) 1 avarloywrd (proportional) .

To ovotpativd opalaTe avAaAoYo UE TNV LTI TTOV TO TEOXAAEL OLat-
%noivovtow oTig €ENG natnyopies: ZpdAuoto opydvmwy, opdiuato pebSdou xot
opAAlLaTO (ELQLOTOU.

Ta tvyaio 1 axadooiota opdlpata (random 1) indeterminate) exgod-
Covv Vv mewpapativy ofePatdtnta mov vTdoyEL og ®d0e puetonon.

H atwmortio (reliability) piog ovolvtxng ueBédov expodletal ue tovg
0QOVG OXQIBEL RO ETTOVOANTTTLROTHTAL.

Q¢ UETEO AELOTTLOTIOG YONOLUOTOLOVVTAL TO OUTGAUTO %Ol OXETIXG OQAAuCL,
1 TVTURY ATTOXALOT, 1] OYETLRY TUTUXY] ATTOXALOT, 1] TUTTLXY] ATTOXALOT TOV UECOV
600V, 0 CUVTELEOTIS LOOTOQAS %aL 1) OLaoToEd 1 droxiuovon.

H afepardmra oty ndBe puétonom, ®oL ®atd OUVETELO OTOVS UaBnuoTL-
%OUG UOS VTTOAOYLOUOUS, RABOQITEL RO TOV ALOLOUS TWV CNUAVTIXADY YNPImV,
UE TO. OTTOI0L EXPOEALOVUE T ATOTEAEOUOTA UOC.

To mpdto aféParo Yyneio mag amwdvinong eival 10 TeAeVTaio ONUOVTXO
yngio avmig.

I'’woodot

H axgipewa (accuracy) opiCetan wg 0 fabuds ovpgpuviog HeToED TS TLuig
JTOV UETONONKE RO TNG «TTQAYUATURYS» TUUTHS.

H amxéivm apepardtyre (absolute uncertainity) opiCeton wg m apepand-
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TNTA TOV OVOYETICETOL UE ULoL LETONOM.

Q¢ amolvro opdipa E (absolute error) opiCeton m diopood peta&l g
TS TOV METEYBM®E Xi xow TG TEOYMaTLS TS Xy, (1] cvTig TTou Aawfd-
VETOL G TEOYUATLXY) AcuPavouévou vty %ot Tov TEAeNUoU ¢ OLapo-
odc.

O auds Tov onuavaxdv Yneiov eival o ehdylotog apBuds Yyneimv
IOV QUTOLTELTOL YO VO YOAWPOUUE (et OeSOUEVT TLUY O ETLOTNUOVLXY] ONUEL-
o1 YWEIg va €xouue amdiela oty axgipela.

H emovalnruxomra (precision) opiCeton wg o fabudc oupgpmviog Leto-
E¥ Tov Tieyv wov Aapufdvovior ard duota delypata g idlag mooomrog.

H péon npj 1j 0 agi@puxdc pésog 1 o péoog 6gog (x ) eivan lom pe my
TOOGTITAL TTOV OTTOXTATOL OV ALOLEECOVUE TO ABQOLONA TV TLUDV OTA GUOLOL
uéon delynorog dro tov 0ELBUOT TV HETENOEWV 1] adliddg dta Tov aELBoY
TV dELyndTmv.

To ovomuanxd opdipa eivor Evog TUTOS OPAAUATOS TOV OPEILETOL OE

moQAyovteg oyetitouevoug pe ™ wEBodo, ta eQyaleict M TOV OVOAUTY.
Mrmnogel va aviyvevBel xou vo 0LoQBmBEL.

To oyenno o@dilue pag HETENONS lval TO TNAIXO TOU ATTOAUTOV OQGA-
worog dar g oayuoTtris Tis (1 auTig Tov deOUAOTE WS TQOLYUOTURY).

H wmxn amoxdon S eival €vag 0eixtng yuo Ty ETAVOATTURGTNTO TOV
UETONOEWDV HOC.

To tuyaio o@dala eival Evag TUTog OPAMLATOS TOV UTOQEL VoL elval OeTL-
%0 M apvnTrRG ko Oev umoQel vo eEalelphet.

TI'svixoi ogot

Metgovuevn . H tipn] mov petpd évag mapatnontig m.y. wdla, dyrog,
EvdelEn evig opydvov, ratd TV ovdluon eveg vAKOU.

Amotéreopa. H tehnr] T ov avopEQETaL yLoL Ty ToCOTNTO TTOV UETOY-
Onue PETA TV OLOOLRAOIC TOV UETENOEMV XOL THV ETEEEQYOOIN TOV UETON-
OEWV QUTAV.
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Mérgnon. H ooBuntuen Ty #dBe pepovouévng nétonong xow 1 oroio
Ba wrter oy pabnuatny eneEepyacio. Zouporo x.

Lewod petorioemv. "Evog apOuds netonoemv (X, Xy, Xy ...... Xy ) OV €lvan
Looduvoueg HeTaEy Tovg. Anhadn eivor TEOIOVTO UOG OELQA TTELQAUATMV UE
TG (OLeg ouvOTreg, ne TV (0L LEBODO RO YLOL PLOL OVCTEL TTOV EIVOLL OUOYEVTIC.

Eoomioeig |

2.1 Tati yonowomototue eioaywyixd oty AEEn moayuatixy oty SHAwoy uag
ot  axpifeta avapépeTal oTo TOGO XOVIA evaL 1 UETQOVUEVN OTHY
«TTQAYUATIXY» TIUT];

2.2 Eé&nyrjote ) 010¢o0d ueta&t tov ouoTnuatixoy xat Tov toxaiov opd -
uarog.

Aowijoerg - Llgophjuara |

2.3 Zrooyyvlomoujote xdbe aptbud omws paivetar xatwtéQw:
1,2367 o€ 4 onuovtird ymepio

1,2384 o€ 4 onpavtrd ymoia

0,1352 og 3 onuavind Yyneio

2,051 og 2 onuovtrd Yymepio

2,0050 o€ 2 onpaviixd Yynelo

A

2.4 Zrooyyviomoieiore xdOe apibud ae toia onuavtixd Yneio:
1. 0,21674
2. 0,2165
3. 0,2165003

2.5 Aeikre mooa onuavtixd yneia éxovy ot aolbuoi:
1. 0,3050
2. 0,003050
3. 1,003X10°
4. 2,014

2.6 Todyrte xdOe amdvinon ue 10 owoTo aLOUS Ynpiwy:

1. 1,0+2,1+3,4+5,8 = 12,3000
2. 106,9-31,4 = 75,5000
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3. 107,868-(2,113X102)+(5,623X10%)=5519,568
4. (26,14/37,62)X4,38 = 3,043413

2.7 Eavayoedyte tov aifud 3,12356 ( = 0,16789%) otovs tvmovg:
® aoBuds (£ amdiut afePordtta)
® 0uds (=% oyetny afepfordmra)
UE TOV ROTAAMNAO 0QLBUS Ynpiwv.

2.8 Todyrte xdbe amdvinon ue tov xardiinio apibud yyeiov. Boeite v
amodvty xar ™y % oyetixj afefardtyra yia xdbe amdvinon.
1. 6,2(%x 0,2)-4,1(= 0,1) = ?
2. 9,43(% 0,005)X0,016(=* 0,001) = ?
3. [6,2(% 0,2)-4,1(= 0,1)] H 9,43(% 0,005)= ?

2.9 Todyte ndbe amdvinon ue tov xardlinio aotbus yneiwv. Boeite v
amoivty xar v % oyeuxij afeParomra yia xdbe amdvinon.
1. [12,41(= 0,09) H 4,16(= 0,01)] X 7,0682 (= 0,0004) = ?
2. [3,26(% 0,10) X 8,47(% 0,05)] 0,18 (% 0,06) = ?

2.10 H oyenxn uootasyj udata tov NaCl eivar 58,4425 (= 0,0009) g/mol.
Tia va mooetoudoete éva diddvua NaCl, LvyiCete 2,634(= 0,002) g »ou
10 OlaAvete o¢ wa oyxouetoixyj @LdAn ue oyxo 100 (£ 0,08) mL.
Exgodote ™ Mopitaxotnta »#at’ dyxo tov tedixot dialvuaros xat v
afefardotntd s ue Tov xatdiinlo aotbud Yneiwv.

2.11 T'a va tavtomojoete Eva dyvwoto uétalio uetorfjoate ™ udéa xat tov
Oyxo Tov xat to. forjxate 4,635(x 0,002) g xar 1,13(%= 0,05) ml. Boeite
my % oyeuxlj afefaromra yia ™ udia xar tov oyxo tov. Boeite v
TURVOTNTA TOV XaL TV APELAULOTHTA TS KA EXPOEAOTE TA UE TOV XATAA -
AnAo aLOud onuovTixgy Yyneiow.

2.12 Anuovgyeiote éva pUuALo €Qyacias 0To 0T0i0 UETATOETOVTAL AVTOUATA
ot fabuoi Kelaiov oe Babuovs KéAPuv.
Bewoeiton yvwotd ot ‘K = 273,15 + °C
H oyenn avapopd og ®ehi Tov Aoylotirov guilov eival: B3
H anéht avagopd o xel tov Loylotirot giuihov eivor: $B$3
2710 TEAOG TOU PUAAOV VO VOPEQOVTAL OL TUTTOL TTOV Y QT|OLULOTTOLY|OUTE.

2.13 Anuovgyriote éva pUALo eQyacias 0To 0TOL0 UETATOETETAL QUTOUATA )
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amoivty afefarotyra o % oxetnn afefaiotyra.
210 TéA0g TOV QUALov va avagépovtal oL TVTOL IOV YONTLUOTIOLOATE.

2.14 Ilpoerowudoare éva owdAvua 0,250 M NH, dtaAvovrag 8,45(% 0,04) mL

ano éva dudAvua 28,0(x0,5) wt % NH, (muxvortnra = 0,899 (+ 0,003)
g/ mL) oe 500,0 (x0,2) mL. Boeire v afefardtyra ora 0,250 M.
Ocwoeiote ) oyetixnf pooraxy udéa ms NH, 17,031 g/mol.

I'TA NA EAET'ZETE MONOI TIX INQXEIX XA X |

EoowTtijoeis #at Y moroyiotinés Aonijosis

L

Mua moodtyra Quyiotnxe ae Cuyo ue evarodnaia 0,1 mg xar PoéOnxe ion ue
10 g. Avote Ty Ty pe Tov 0woto albud onuavtixwy Yneiov. [10,0000 g]

. Avagpépate Tov agLBuo Twv onUavTIXGY YHPLOY TWV TAQAXATW UETOHOEWV:

@275 B.275 y. 0,0275 3. 0,027500 £. 27 500
[ (3) HE) v(3) 5(5) e(5)

v OVIMG EVVOOULLE ELHOOLETTA XLAMADES TTEVTOXRAOLA) |

. Ilotog eivar o Oyxos opaipag s omoiag n axtiva givat, v = 15,13 cm.

Ouvuitovue ot o Timog mov divet Tov dyxo opaipas eivar V = (4/3) 7w * #,
Omov = 3,14 159...... [ 1,451-10% cm?3 dnAadnf ue 4 onuavtixd yneio ooa
exelva e axtivag, r |

. Ta tyaia opdluata eA€yyovrar ue:

a. Métrpnon mpotimmv avogods. B. Me otationxn eneEepyaoia
v. Me nohitepa Spyava. 3. Me ®ohiteQovg TELQOUATIOTEC.

. Ta ovotquauxd ogdiuata eAéyyoviar e T UETONON .coveveennenn...

........................ 10 OTT0L0L E6TE €lval YvwOoTd ue axifela eite mpounbevovral
amo eLOLXOVS 0QYAVIOUOTS.

. ATo xdypa mov mepiéyet Enoauévo ato mvotatijoto NaCl xow ny omoia Cuyi-

Cet ovvorixnd 53,6 g agatpovvrar xai Cvyitovrar ue axpifeta 0,234 g NaCl.
Hoto eivar T0 Wxto fdoog s xdypas UETA THY aPaiQETN TS TOOOTNTAS
avtiic tov NaCl; [ 53,4 g, ue toia onuavtxd yneia |
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7. Xe pLo TQOKTING EQAQUOYT TV OQWY THG AVATAQAYWYNONG UETONONKE 1
uata omopwv xalaumoxiov ue Tov oxomod va Beebei o aptbuds Tovg uéoa
oty ovoxevaoia tov 0,5 kg. Zvyiotxav, oe mg, 10 ondoot( N = 10 ) ue
1a £&§1jg amoteAéouara:

1) 106 2) 103 3)9%4 4) 87 5)118
6) 100 7) 96 8) 82 9) 86 10) 108
Me Bdon Tig HETENOELS AUTES VIToAoY(oTE: ) TV HEON Al TOV OGOV

B) v vy amérhon, s y) Ty u€on pato = s xow ) TOV ROT EXTIUNOM

0QLBUS TOV OTOQMV OTNV GUOHEVAOIA TOU ULOOU ®IAOU.

[0)0,098g B)11,2mg  v) 0,098 = 0,0112g  d) ad 4578 €wg 5760

8. Av xdmoiog met otL ) amdoraony AOpvav - Osocalovixnys eivar 600 km:
o) ovté onuaivet ot elvan ueta&v 599 xow 600 km, petagd 590 zow 610 km
1 uetakv 500 »ow 700 km;
B) av n amwdotaon €xer uetonOel pe axpifela KLAOUETQOV TOLOG AT TOVG
TOOTOVS EHPEOONS 0OS PaivETOL 000GTEQOG;

i. 600 =1 km ii. 6 102 km iii. 6,0 -102 km  iiii. 6,00 km [i »ouw iiii]
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