ANOPI'ANH XHMEIA




Xaptne lotooeAidag :: Emkowwvia :: English Site

OXOANXNHIKQVENYXOVIKW@V

eBvikopcTooiomoAuTexveio

-
H ZxoAn NpoowLKO Imoudig ‘Epeuva AVAKOLWWOELG 'Y f > |

& > Mpoowmkd > MAnpogopis - .
' : P npoéopara via

vacta’vuvoq Kopdartog =3 07/10/2020 - Mpauuatsia
Kabnyntng Eyypadéc emruyoviwv EAAAvwY
Tou £€WwTEPLKOU, TEKVWY EAAfVWY
ZxoAn Xnpikwv Mnxavikewy E.M.I1.
Topéag Xnuik@v EMoTnp@yY

uTtaAAAAWY TTOU UTtNPETOUV OTO

sfwtepixo ko EAANVWY

anodoitwy EEvwv AUKEiWY Tou

MAnpowopiec ﬁ MaBnpata efwrepxou, axad. étog 2020-

2021
Ipaweio: B1.105 06/10/2020 - levixéc
TnAépuwvo: +30210772 3100 Npwtn nuépa Tou eaprivou - ue

¢ P UOLKN) TOPOUCLa oTa
E-Mail: kordatos@central.ntua.gr ® q,l ¢
spyaoTnpla

Bloypa@iko: .
05/10/2020 - MNpauuartsia

Evapén pabnudrtwy AyyAixn

yAwaooa 3ou sfaunvou

04/10/2020 - levixée

. MHNYMA KOZMHTOPA - ENAP=H
- r

fre MAGHMATON

A ’ 04/10/2020 - Mevixéc
06nyieg yLa TV QUCLKN TIapoucia



Xaptne lotocsAidag :: Emkowwvia :: English Site

OXOANXNUIKWVINXOVIK®DV

eOvikopeToopiomoAutexveio

“
H ZxoAn MPOCWILKS ZMousEQ ‘Epeuva AVAKOLWWOELG Yy f > |

& > Mpoowmko » MAnpogopic v v
' 2 . npoopata véa

r)\UKEpLCI KGKCIN’] CE] 07/10/2020 - fpauuatsia

Kabnyntpia Eyypadéc emruxoviwy EAARVwY
Kooprtopag tng IxoAng

TOU EEWTEPIKOU, TEKVWY EAAVWY

unteAANAWY TTOU UTNPETOUY OTO

ZxoAn Xnpikwv Mnxavikev E.M.1. £EWTEPIKS Kot ENAVIV

Topéag Xnuk@v EMOTNp@Y anodoitwy Eéviwy AUkeiwv Tou
efwtepxou, axad. étog 2020-
{7 Epeuva ﬁ MaBrpata 2021
06/10/2020 - Fevixée
Mpageio: A.206 Mpwtn npépa Tou eSapnvou - e
TnAépwyo: +30210772 3270 duown napoucia ota
Fax: +30210772 3188 i A
E-Mail: kakali@central.ntua.gr 05/10/2020 - lpayuarsia

; Evapén nabnuatwy AyyAwxn
Bloypawpiko: o Evapin nabnuatwy AyyAwn
yAwooa 3ou eéaurvou
04/10/2020 - Fevixeg

MHNYMA KOZMHTOPA - ENAP=H
MAGHMATON

04/10/2020 - Fevtksg

Obnyieg yia Tnv duoikn napoucia



ANOPIANH XHMEIA - 1° Egapnvo

/\
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['paTiTo 2 5 + ETITUXNG OAOKANpwaon EpyacTtnpiou
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EpyaocTtnpiakog Odnyog

EONIKO METIOBIO NOAYTEXNEIO

TMHMA XHMIKQN MHXANIKQN EMN

TOMEAZ XHMIKQN ENIZTHMON (1)

EPTAITHPIO ANOPTANHE KAI ANAAYTIKHI XHMEIAZ
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Ozwpia Avopyavng Xnueiag
Mabnua
Katavoun otmroudaoctwy o€ U0 TUAMATA:

* Tunua 1, otroudaoTeEg pe triBeta ammo A €wg A
* TuApa 2, otroudaoTEg pe etriBeta atmo M €wg Q

» TuRua 1:
e AcguTépa 11:45 p.M. - 13:30 p.p., Ap@IBEaTpo 2
 Tpitn 10:45 p.p. - 11:30 p.pu., AiBouoa 28



Mepiexopeva Oswpiag
H ZwpaTidiaki AvtiAnyn yia tnv ATopikiy Adunon
H KupatoowpaTidiaki AvtiAnyn TnG "YAng
Mep10dIk6 ZUoTNMA
lovtikég Asouég
OpoI10TTOAIKOG AEOHOG
KpuoTaAAik) Aoun Kal MeTaAAIKOG Asoudg
Karaotdoeig TnG 'YANG. Aiapoplokég Auvapuelg

Epapupoyég Avopyavng Xnueiag otn Zuoyxpovn TexvoAoyia



Epvyaotipio Avopyavng Xnueiag
Katavoun otmroudaoctwy o€ U0 TUAMATA:

« Tpnua 1, omroudaoTeEg pe triBeta ammo A €wg A
e Tunua 2, otrToudaoTEC PE eTTiBeTa attd M €we Q

» Tuqua 1:
« AguTEpa 8:45 m.u. — 11:30 ..
« Tpimn 11:45 11.4. — 13:30 ..



EpyaoTnpiakég ACKNOEIG

Mé£BoO oI SiaxwpiooU Kal KaBapiouoU oucIwv

Moapaokeu avopyavwy EVWOEWYV Kal UAIKWV (IOVTIKOU Kali
MOpIaKOU OECHOU)

Xnuiki KivnTiKA

OegppoxnMEia
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Mpoypappa PC Lab
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HAzxtpovixn umoBoln pyooTnpIoKmY CVOQDpuY:
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T1 gival n XnuEia;

XHMEIA gival n €TICTAMN TTOU PHEAETA:
»  Tn ouocTaon

>  Tn Ooun

>  TIG 1010TNTEG

>  TIG METABOAEG
TNG UANG

O KOOHOG KOl TO CUMTIOV YEVIKOTEPA aTTOTEAEITAI ATTO €va
TEPAOTIO TTANOOC UAIKWV CWHATWY. 2TO0X0G TNG XnMEiag
gival va Ogigel 0TI To TTAROO0G TWV UAIKWYV AUTWV CWHATWYV
TTPOKUTITEI OTTO TN OUVEVWOTN €&VOG HIKPOU, OXETIKA,
aplfuoU BACIKWY CUCTATIKWY, TA XNUIKA oTolxeia. OTTwg
otnv EAAnVIKR YAwooa atro 24 ypAMMHATO «TTOPAYETOI»
mMANBog Af€ewv £101 Kal otn Xnueia amrd 90 TtrepitTou
OTOIXEIO TTAPAYETAI TO TTANOOGC TWV UAIKWV CWHATWYV.



Ta xnUIKG oToIxEia

| ELEMENTS

92

NATURAL

90 FOUND
ON EARTH

Z > 83
ALL
RADIOACTIVE

FOUND
ONLY IN
STELLAR
SPECTRA

ALL

RADIOCACTIVE
SHORT

HALF-LIVES

Z > 93




E@appoyéc Xnueiag: AAKOTECT

2K .Cr,0,(aq) + 3CH;CH,OH(aq) + 16HCl(aq) =—>

4CrCl,(aq) + 3CH;COOH(aq) + 4KCl (aq) + 11H,0(l)

METPNON TNG CUYKEVTPWONS TNG AAKOOANG OTO Aild, CUYKPIVOVTAG TO
XPWHA TNG COMTTOUAOG TTOU TTEPIEXEI TOV AEPOA TNG EKTTVONG ME Eva
Ociypa ava@opdg (Xwpig aAKOOAN).

H Tuxov utrapén aiBavoAng Katd To AAKOTECT
QVIXVEUETAI ME TNV AAAAYH XPWHATOG ATTO TO
SIXpwHMIKA 160vTa (TropTOKaAi) ot 16vra Cr3t
(TrpdAcivo).




E@appoyéc Xnueiag: Aotrpopaupn Pwroypagia

Otav OT0O QPWTOYPAWPIKO @IAM, TO
OTroi0 KOAUTTTETAI ATTO £va AE£TTO
UMévio AQBr, Téoel eTavw TOUu PWG,
TOTE Ta Ag* avayovTal TTPOG HETAAAIKO
AQ ME atroTEAsopa va Maupilel To
@IAJ OTO OnNMEIa TTOU EKTEONKAV OTO

PuwG.

H avridopaon Ttou Aaufdver xwpa
gival n akéAoubn:

2Ag* +2Br-+ hv =—» 2Ag + Br,



E@appoyég Xnueiag: Aepoocakol AUTOKIVATWY




Moia Xnueia KpuBouv ol Aepooakol AUTOKIVATWV;

H xnueia otnv otroia otnpiovral o1 CUYXPOVOI AEPOCAKOI CuVOoWileTal
OTIG AKOAOUOEG TPEIC aVTIOPATEIG:
1. AiGdoTtTraon Tou alidiou Tou vaTpiou Kal TTapaywyr alwTtou:

2NaN;(s) = 2Na(s) + 3Ny(g)

2. ECoudeTépwon TOou £TIKivVOUVOU VATPIOU ME ETTITTAEOV TTAPAYWYNR
alwTou:
10Na(s) + 2KNO4(s) == K,O(s) + 5Na,O(s) + N,(g)

3. ESoudeTépwon TwV €&iocou ETTIKIVOUVWY 0&EIBiWV KAAIOU Kal vaTpiou
OTO OKivOUVA TTUPITIKA GAaTa KOAiou Kal vaTpiou:

K,O(s) + Na,O(s) + 2Si0,(s) =—> K,SiO4(s) + Na,SiO4(s)



E@appoyéc Xnueiag: KataAuTeg AUTOKIVATWY

Pt Pd
+V,0,, CuO
Cr,0,, NiO

O1 kataAUTeg petaTpérTouv Ta ETIBAABA yia To TrEPIBAAAOV KAl TOV
avlpwtro mpoiovra kauvong, o O,, N,, H,O ka1 CO, cUppwva PE TIG
aKOAouBeg avTIOPACTEIG:

2C0O(g) +0,(g) —> 2CO0O,(9)

2NO(g) = N,(g) + O,(9)

CiHy(9) + [x+(y/4)]O,(g) = xCO,(g) + (y/2)H,0(9)



E@appoyéc Xnueiag: YOpoyovo wg Kauoiuo Tou
21°Y Aiwva

To uypé H, wg kauoipo 2NHEPO, WG KAUOIMO KAl
oTa OIOOTNHIKA Asw@opeia yio TnVv Kivhon TwvV
KOl TOUG TTUPAUAOUG OXNMATWYV



H Xnpueia gival Travrou!

To OUuyKekpINEVO €id0¢ oKaBapiou
O100€TEl 0 Mia KOIAIOKA KUOTN €va
uypo Miypda TTou aTtroTeAgital aTrd
uTTEPOSEIdIO TOu udpoyovou (H,0,)
kal udpokivovn (C;H;0.,).

OTtav viwoel OT1 atrelAgiTal, KAatrola
Ev(upa TTPpOOoTIiBEVTAI OTO MiypO ME
ouvérrela Tnv diaotraon tou H,O,
oe O, ka1 H,O Kkai TnVv amoTtoun
ocidwon Tng udpokivovng oOe
Kivovn (C;H,0,).

H 6An diepyaoia eival eEwOepUN, ME CUVETTEIO, TO UYPO MiyMa va
Bpdadel kal va EKTOSEUETAI TTPOG TOV £X0pO TOU OKOBapIOoU.



2UpTTépaopa: Xnueia gival n TTAéov AnUIOUPYIKNA
ETioTAuN

° 0@OU oyedov OAa Ta UAIKG yUupw MOG, ATTO TA TTIO
aTTAG MEXP! TA TTIO OUVOETA Epvouv Tn o@payida
™G:

lMAaorika, xpwpuara, OOMIKA UAIKA, Alrracuara,
BiBAia, eapuaka, diokor CD, apwuara, KaAAuvrika,
KalapIioTikd, uAIKa CUOKeUAaoiag, KaUOoINd, OTTTIKEC
IVEC, KEPpAUIKA UAIKA, 0O0VEC K.ATT......

¢« Q¢ emIOTAMN €XEl TO TTAOUOCIOTEPO AedIAGYIO, a@oU
utrapxouv travw atmo 10.000.000 AEEEIG-OVOMAOIES
Yia 10APIOUEG YVWOTEG, (PUOIKEG KOl OUVOETIKEG,
XNMIKEG EVWOEIG.



Avopyavn Xnueia

 ATmroteAegi TOV KAAOO TNG YNMEIOG TTOU MEAETA OAa TO
XNUIKA OoTOoIYEIO KABWG Kol TIG EVWOEIC TOUG £KTOC TWV
OPYOVIKWY EVWOEWV ONAAOAR TWV EVWOEWYV avBpaka

 H treipapartikn d1gpeUvnoNn Kal N OewpnTIKA EpUNVEIA TWV
I0I0OTATWYV KAl TWV AVTIOPACEWYV OAWYV TWV OTOIXEIWV KAl
OAWV TWV EVWOEWV TOUG EKTOGC Oamd  TOUG
udpoyovavolpakeg Kal T TTAPAYWYA TOUG



2U0Ta0N TNS UANG

H UANn atroteAgital amo ATTEIPOEAAXIOTA OCWHATIOIN
(doMIkKa cwuaTidla) TTou gival: Ta aroua, TA UOpIa KAl T
IovTda.

ATOUO. TO TTIO MIKPO KOI NAEKTPIKA OUDETEPO CWHMATIOIO
TTOU XapPaKTNPIiEl Eva XNMIKO OTOIXEIO.

6 protons
+ 6 neutrons

e electron
@ proton
O neutron

Carbon atom

To daropo armroreAgital amwd i) TOV mmupnva TTOU TTEPIEXEI
TPWTOVIaQ KOl VETpOVIa KOl 1) TA nNAEKTPOVIO TrouU
KIVOUVTOI YUPW OTTO TOV TTUPHVA.

MEXP!I 35 OIN@OPETIKA UTTOATOMIKA OCWMATIOIN, aoTOON
(MeoOvia, TTOdITPOVIA, VETPIVO, quark K.ATT.)



2U0Ta0N TNS UANG

Mopio. 10 OOMIKO CWHATIOIO TTOU CUYKPOTEITAI A1TO OUO N
TMEPICOOTEPA ATOMA EVWMEVA HMETAEU TOUG, idla (Moplo

XNHUIKOU oOToIXEiou) 1N OINQOPETIKA (MOPIO XNMIKAG
Evwong).

Iov: NAEKTPIKA POPTICHEVO ATOMO (LovoaTouIKO 10V, Tr.X. HY,

Ca?*, ClI) Q1 ouykpotnua artépwv (rmoAuvarouiko 16v, T.X.
NH,*, NO;-, CO;%).

ATé 16vTa  QTrOTEAOUVTOI OPICHEVEG EVWOEIC  TTouU
ovopalovTal 1I0VTIKEG evwoelg, r.X. Na‘Cl-, Ca?*O*



Kartaotaoeig TnG YANG




MeTaBoAég TNG 'YANG (Puoikég & XNMIKEG)

Quoikil MetaBoA gival n peTABOAR KATA TNV oTroia n UAN
aAAadel popeny aAAd OX1 XnNMIKR ouoTtaon, T.X. O1dAuon
KCl o€ vepd.

€

e YukTnpag

o B
—>®1aAn \-fr

dnéom&n q

x _ g&‘}‘.
o

AlaXwpIoCHOG CUCTATIKWY HEoW atrooTagng (1r.X. KCl kail H,0)



MeTaBoAéc TS 'YANG (Puoikég & XnNUIKEG)

Xnuikn MetaoAnl 3 Xnuiki Avrtidpaon €ival n MeTABOAR
KOTA TNV oTmroia n UAn aAAdlel xnuikil ouvuocTtaocn, Tr.X. N
d1dAuon evog KEPUATOG TWV 5 AeTrTwyv o€ HNO,.




Quoikég & Xnuikég 1816TNTES TG "YANG

Quoikég 1016TnTEG €ival o1 1010TNTEG MIAG OUCIAG TTOU
MTTOPOUV va TTPOCdIoOPICTOUV XWPIS va OAAOCIWVETAI N
XNMIKA TNG ouoTaon (Tr.X. 0.T., 0.C., TTUKVOTNTA, K.d..)

Xnuikég 1016TNTEC €ival o1 1010TNTEG MIOG OUCIag TTou
OIATTICTWVOVTOlI META TNV HMETABOAR TNG XNMIKAS TNG
ouoTaong, €ite AOyw didotraong N avridopaong Me AAAEG
ouaoigg (Tr.X. ocidwon HeTGAAou, Kauon udpoyovavlpaka,
K.0..)




Duoikéc 1616TNTEC TNG 'YANG

®uoikn I810TNTA: UTTOPEI VA TTapaTNPNOEi XWpPIig va HeTaBAnBsi
N XNMIKA 6UGTAGH TOU UAIKOU

DUOIKEG 1810TNTEG XaAKOU

KaoTavépuBpo oTepeo, HETAAAIKN Adpyn
MukvoéTnTa = 8,95 g/cm?

ZnMeio TASEwG = 1083°C

Inpeio {Eoswg = 2570° C

KaAo¢ aywyocg BepuoTNTAC KAl NAEKTPICHOU

MeTaTPETTETAI OF
gAdopara (eAaTO) Kal
oupMaTa (OAKINO)



XnMUIKEG 10160TNTEC TNGS 'YANG

XnNMIKN 1I810TNTA: CUVETTAYETAI XNHMIKA METABOAR TOU UAIKOU

XNHIKEG 1810TNTEC XOAKOU

e aépa ME
uypacia
oxnMarilel
yaAalotrpdaoivo
Baoiko
avepaKIKO
XOAKO

AvTIGpad e
VITRIKO Kal
Bg11kO o&U

e udarTikod
SiIdAupa
QMHWVIaC
oxnHarTilgl apyd
yaAddio SiaAupa



Quoikég & Xnuikég 1816TNTES TGS 'YANG

TAZN xAwp1Siou Kauon '
TOU vaTpiou mpoTraviou, C3Hg,
(0.1. 801°C) armd 1o O, Tou

aépa Tpog CO,,
kai H,0



2U0TOON TNG UANG WG TTPOG TA OCUCTATIKA TNG

__ Y|

Koopioéves Ouces ~ |
[ ZTDI.}{Ei[I ] [ Ewi;aalg ]— [ ETEp(;WEW’] ]




Xnuikn Evwon: n oucia TTou atroTeAgital ard dUo N TTEPICOOTEPA
€idn aropwyv, m.X. H,O, NH; KTA.

XnNUIKO OTOIXEI0. N OUCIA TTOU ATTOTEAEITAI ATTO £va £i00G ATOMWV.

ATOUIKOTNTO OTOIXEIOU: O APIONOG TWV ATOMWY TTOU TTEPIEXEI TO
MOPIO TOU OTOIXEIOU.

- Aiarouika oroixeia : O,, H,, N,, F,, Cl,, Br,, L.

H, 0, F, I,
(hydrogen) (oxygen) (fluorine) (iodine)

@ 2007 Thomaan Higher Education

- Terparouika otoixeia: P,, As,

117°
O3 molecule

@ 2007 Thamaan Higher Education



Mepika XnMIKA ZTOIXEIO

Aépio xAwpio (Cl,)

Hg =udpdpyupog, As = apoeVviKo, | = 1wdio,
Mg = payvnoio, Bi = Biopoudio, S = B<io



MepikEg XnMIKES EVvwoelg

CCl, (TeTpaxAwpidio Tou
AvepaKa, Eva dXpwHo
uypo)

Hgl, (1wdidio Tou
udpapyupou(ll), kOKKIvo
oTEPED).

CH;OH (pgBavoAn i
MEBUAIKR aAKOOAN,
AXPWHO Uypo).

Na,O, (utrepogeidio Tou
VaTPiou, UTTOKITPIVO
oTEPEOD).




Miyua: éva UAIK6 TO oTroio atroTeAgitar amd OUo N
TTEPICOOTEPES XNHIKES OUCIEG, Ol OTTOIEGC OUVUTTAPYXOUV
XWpPIig va avTiIdpouv HETAEU TOUG.

Erspoysvn. 1o piygarta tTou dev £€xouv TtnVv idla ocuoTtaon
o€ OAn Tn pada Toug.

Opoysv. TA MiyMOATO TTOU £XOUV TNV idla oUCTAON O€ OAn
TN Hada Toug.



‘Eva eTeEpOYEVEG MiYMA Kal O OIOXWPICHOS TOU OTA

O cidnpog Kai
TO B¢io
oxnHarifouv
EVO ETEPOYEVEC
Hiypa.

OUOCTOTIKA TOU

. 3 ..5,-/

H @uoikn
1310TNTA TOU
o15npov
HayVNTICHOG
ETTITPETTEI TNV
aTTOMAKPUVON
Tou 015 poU.

ZT10 YUdAIvo
SIOKiO aTTOMEVE]
KaBapo Bcio.

O Sl1aXwpeIoHOCg
TOU MiyMaTOG
EXEI ETTITEUYOEI.



AlaXWPICHOG ETEPOYEVOUG MiIYMATOG HECW OINONONG

Mepvoupe TO Hiypa To uypO TTEPVA MECA ATTO TOUG
OTEPEOU — UYPOU HECW TTOPOUG TOU XAPTIOU, EVW TO
£VOC XAPTIVOU néuoU. OTEPED PEVEI TTAVW OTO XOPTI.



AlaXWPICHOG ETEPOYEVOUG MiIYMATOG HECW £EAXVWONG

OTav BspAVOUME TTPOCEKTIKA TO
MiyMa, TO |, e§ayXVvwVeTal.

O aTtpog Tou IWdiou aTtroTiBsTal
UTTO HopP PN KPUOTAAAWY TNV
YPuxpn ETIQAVEIA TOU TTUBMEVA

NS KAWAG.

To TToTAPI TTEPIEXEI EVA
Miypa a1ro 1,(s) Kal
MnO,.



Opoyevnin Miyuarta

MoAAég ouaieg, HETASU AQUTWYV KAl
TO MTTAE OTEPEO TTOU BAETTOUNE
TTAVW oTNV UaAo wpoAoyiou,
SiaAvovTal TTARPWE OTO VEPO
oxnHarifovrag diaAupara.

To uTTAs OoTEPED ival Evudpog
B£11KOG XAAKOG (KOIVWG
yoaAaloTtreTpa).




ATTAN CUOKEUR VIO TO SIOXWPICHO
SiaAupaTog XAwpI18iou TOU VATPiou oTa

CUCTATIKA TOU

Auxvoc

unoam&n [

£

YukTApag

S-S

S

KaBapo

vePOS \ﬁﬁ

\

[(—;

AlaXwWpPIOCHOG OMOYEVOUG HIYHATOG MECW ATTOOTAENG

BpalovTag 10
SiIdAupa, To veEpPO
egarpideTal,
CUHTTUKVWVETAI
OTOV YUKTAPA Kal
OUAAEyETal OTN
5edid @IAAnN.

A@ou £gaTtpioBsi OAo
TO VEPO, OTN PIAAN
ATTOOTAENG MEVEI
KaBapo xAwpidio
TOU VaTpiou.



AigAuvpa; ovopaletal KABe opoyevég piypa. ‘Eva OiGAupa
atroTeAEiTal atrd Tn diaAupévn ouoia KAl ATrd Tov OIaAurn.
Ta diaAuparta dlakpivovTal O€:

1. udarika:. o d1IaAUTNG gival TO VEPO

2. Mn udarika. o O1aAUTNG Oev gival TOo veEPO (Tr.X. OKETOVN
KTA.)

3. popiaka:. n OI0Aupévn ouoia givalr PME HOPYPR HOPIWV
(Caxapn)

4. 1ovrika. n O1aAUpévn ouadia gival e popen 16vTwy (Na*Cl)

5. apaia. pikpn ToooTnTa 8. OUCIag O OXEOT ME TO OIOAUTH

6. TTUKvA. HEYAAN TTOOOTNTA O. OUCIOG OE OXEON ME TO OIAAUTN

-

Kopsouéva. MEyloTn  duvary TtoootnTa O. ouoiag o€
OPICHEVES OUVONKEG

8. akopsora. Mptropei va OlaAuBei kal GAAn TroodTnTa O.
OUCIaG O€ OPICHEVEG OUVONKEG

9. uypa: m.X. deiypa BaAaocoivou vepou (VEPO, aAATI KTA.)

10. aépia: m.X. dciypa aépa (N,, O, KTA)

11. orepeq: .X. KPANA HETAAAWYV (pTTPpOUT(OG. CUu-SNn)



AiaAurornra: M1ag ouoiag o€ KATTOI0 OIAAUTH OVOMAETAl TO
MEYEOOG TTOU EKPPACElI TN MEYIOTN TTOCOTNTA TNG OUCIAG
TTOU MTTOPEI va O10AUBEl o opIoPEVN TTOOOTNTA OIOAUTN,
WOTE VO TIPOKUWElI KOPEOMEVO OIGAUpO, KATW O1Td
OPICHEVEG OUVONKEG.

AlaAutoTnTa NaCl = 36,0 g/ 100 mL vepou (= S)

Av og 100 mL vepou (20°C) rpoobéooupe 40 g NaCl, n péyioTtn
TTOCOTNTA TTOU UTTOPEI va dIaAUBEi gival 6on n dIGAUTOTNTA TOU
NaCl, dnAadn 36,0 g.

Y« Ta uttoAolTtTa (4,0 g) 8a peivouv adIdAUTA OTOV TTUBHEVA
TOU TTOTNpPIOU!




AKOpeOTO S1aAUMA: TO SIGAUNA TO OTTOIO, WCE TTPOC HId
OUYKEKPIMEVN OIOAUMEVN oudia, Oev BPIOKETAI O€
ICOPPOTTIA KAl OTO OTTOI0 UTTOPEI va J1aAUBEl ETTITTAEOV
TTOOOTNTA OUTIOC.

Av T.X. avapi¢oupe 30,0 g NaCl og 100 mL vepou, 6a
Ol1aAuBouv 6Aol ol KpUoTaAAol Kal To diaAupa Ba gival
OKOPECTO.



30,0 g
NaCl

40,09
NaCl

AkopeoTo Kal Kopeouévo AlaAuua

o

100 mL H,0

i |

100 mL H,0

'\/_ B

AKOpeOoTO SIAAUMA
TTOU TTEPIEXE]
SlaAupéva 30,0 g
NaCl ka1 100 mL
VEPOU

Kopeouévo diaAupa

TTOU TTEPIEXE]
SlaAupéva 36,0 g
NaCl, 100 mL vepou
Kal 4,0 g adiaAuTo
NacCl

AdiaAuto NaCl



YTrépkopo AIGAUpQ

YTTEPKOPO OIdAULA: TO OIGAUNA TTOU TTEPIEXE] TTEPICTOTEPN
O10AUMEVN ouaia atTo O,TI £Eva KOpPEOHEVO OIAAUMA.

AilaAuTtoTnTa Na,S,0, otoug 100°C: 231 g/ 100 mL
AlaAuTtotnTa Na,S,0,; otoug 20°C: 50 g/ 100 mL

Bpadeia wuén diaAvuparog Na,S,0, TTou aToug 100°C TrepIEXEl
231 g /100 mL = kapia ammokpuoTaAAwon Na,S,0,; ouTe 01N
BeppHoKpaoia Twv 20°C = 1o SIAAUNA O€ auTh TN BeppoKpaagia
TTEPIEXEI TTOAU HEYOAUTEPN TTOCOTNTA oUTiag v BIAAUCE! ATTO
AauTH TTOU TTPORAETTOUHE BACEl TNE SIAAUTOTNTAC TNE oTOUC 20°C.

AcT1a6ng KATaoTaon: Ye TPooOnKn evog KpuoTaAlou Na,S,0, n
emITTAEoV TTOCOTNTA (181 g) Ba ATTOKPUCTOAAWOEI apEéowc!




KpuoTAdAAwon atmrd YEpKopo AlGAupa ogikou vaTpiou

(A) H KpuoTaAAwonN §eKIVA JE TNV TTPOCONKN EVOC MIKPOU
KpuoTdAAou ogikou vaTtpiou (CH,COONa) ot éva UTTEPKOPO
SIdAUpa 0gIKOU vaTpiou.

(B, ') Méoa o0& SEUTEPOAETTTA, N AVATITUEN TWV KPUOTAAAWYV
ETTEKTEIVETAI OE OAN TN pala Tou SIaAUPATOG.



N'Vwpiopata TG UANG

Madla: To péETpo TG adpdveiag (TnG avrioTaong o€ KAde aitio Trou
TEIVEL va METABAAEI TNV KIVNTIKOTNTA) €VOG OCWHATOSG KAl
EKPPACElI TNV TTOOOTNTA TNG UANG TTOU £XEI £€Vva CWHA.

O1 cuvnBéoTepeg povadeg pacag.  xiIMdypauppo (kg) oto S..,
Ypauudapio (9),
XIAlooroypauuo (mg),
HIKpoypapuapio (ug)

1 kg =1000 g 1 g =0,001 kg,

1 g =1000 mg 1mg=0,001g,1ug =105¢g

H pala evog CWHATOG METPIETAI ME TOUG NAEKTPOVIKOUS (uyoucd.
Akpifeia gvog Juyou egival n MIKPOTEPN TroocoOTnNTA (g) TTOU
pTTOPEl Va JeETPNOEl atrd Tov (uyo.



Oykoc¢. 0 Xwpog TTou KataAaupavel Eva cwua.
O1 cuvnBéoTepeg povadeg OyKou:
KUupBIko uérpo (m3) oro S.1.,
KUupBIkO dekarouerpo (dms3), i Airpo (L)
KUBIkO ekaroorouerpo (cm?3), B xiIAlooroAirpo (mL)
1 m3=1000 dm?3=1000L,
1L=1dm?3 =1000 mL =1000 cm?3 1 mL=0,001L

O OYyKOog &vOG uypoU HETPEITAI ATTEUOEIOG HE TOV OYKOMETPIKO
KUAIVOPO, 1] TO O1PWVIO | TNV TTPOYXO0idA.

O OyKog evOg oTEPEOU peTpEiTal BuBifovTag TO OTEPEDO OE OPICHEVO
OYKO VEPOU, TTOU BPICKETOI OE OYKOMETPIKO KUAIVOPO Kol a1rd
TNV aU¢non Tng oTabung Tou vepou UTTOAOYiI{OUME TOV OYKO TOU
oTEPEOU.

lNMukvornra (p). To TTNAIKO TNG HALOS EVOG CWHATOG O1G TOU OYKOU
TToU KaTtaAauBavel, o€ opiouéveg ouvOnkeg, p=m/V
ouvnBéoTepeg povadeg TrukvoTnTag: kg/m3 oto S.1., g/L, g/mL.



2UYKEVTPWON

2UVKEVTPWON OIGAUHATOC: N TTOOOTNTA TN oUTidg TToU
EXel O1aAuBei og Oedopévn TTOooOTNTA dIAAUTN 1y
Ol1aAUMaTOC.

Apaid SidAupd: OTAV N CUYKEVTPWON TS SI0AUPEVNG ouaiag
gival XapnAn
Mukvo S1aAupa: OTav N CUYKEVTPWON TNE SIGAUHEVNC OUTIaC
gival ugnAn.

H TToooTNTA TS SIGAUMEVNC OUCIAC HTTOPEI VO EKPPATETAI OE
VPOUUdpPIa ) moles.

H troootnTa Tou S1aAUTN N TOU SIGAUHATOC MTTOPEI VA
ava@EpeTal o€ OyKo R pada.

=> GnMIoUpyoUVTal S1AQOPOI TPOTTOI EKPPACNS TNS
CUYKEVTPWONC £VOC SIaAUNATOC.



TPOTTOI EKPPAONG TNG CUYKEVTPWONG

XnUIKEG povadeg

1. Molarity | ypappopoplakn cuykévipwon (M)

2. Normality | KQvoVIKI CUYKEVTPWON N KavoviKoTnTa (N)

3. Molality q ypaMHOHOpPIAKA CUYKEVTPpWON KaTta 1000 g
S1aAUTn (M)

4. FTpaupoUopIaKO KAdaud (X)

QuUOIKEC ovadeg
1. ETTi TOIC EKATO KATA pAla (% mim)

2. ETi TOIC €KATO KATA pala Tpog OyKo (% m/V)
3. ETi TOI¢ £KATO KAT’ OYKO (% VIV)
4. Mépn avd EKATOHMUpPIO (ppm)



Molarity | YpauHOMOPIOKK KATA OYKO CUYKEVTPWON (M)

Molarity i ypapMHOMOPIAK CUYKEVTPWOT (M) gival Ta moles Tn¢
S1aAUpEVNC ouoiag og Eva AiTpo SIaAUpaATOC.

moles olwaAvpEVNS ovoiag

Molarity (M) = -
MTPU OLIAVDNOTOS

‘Eva udaTtiko SiaAupa tTou gival 0,30 M o appwvia (NH;)
mepi€Xel 0,30 mol NH, (5,1 g NH,;) ava Aitpo diaAuparog.



NMNapaokeun SICAUHATOG OPICHEVNG YPOMMOHMOPIOKAG
OUYKEVTPWONG

Napadsiyua 1

Noéca ypappdpia Tevraidpikou Belkou XaAkou(ll), CuSO,-5H,0,
TTPETTEI VA JUYICOUHME, TTPOKEIMEVOU VA TTOPACKEUAOOUNE 250 mL
d1aAuparog CuS0O,-5H,0 ouykévrpwong 0,200 M;

ZUYKEVTpwon 0,200 M onpaivel 0,200 mol ouciag oe 1 L R 1000
mL SiaAupaToc.

Apa, yia 250 mL diaAvparog, 8a XpeIaoOoUHE

(0,200 mol x 250 mL) /1000 mL = 0,0500 mol CuSO,-5H,0.

Emeidn 1 mol CuS0O,-5H,0 Juyilel 249,686 g, Ta 0,0500 mol
Juyilouv 12,48 g CuS0O,-5H,0.



TpoTTOG TTAPACKEUNG dlaAupaTog CuSO,
ouykévrpwong 0,200 M

Xapayn \1

Zuyigoupe 12,48 g MeTa@EpPOUpE MpooBéToups vepd
CuS0Q,-3H,0 TTPOOCEKTIKA TOV HEXPIC GTOU N OTABUN
(0,0500 mol) MEVTAUBPIKOG BEIIKO TOU SIAAUHATOC
TTAvw oTo SioKo xaAKo(ll) o€ @Odoel 0T Xapayh

TOU EPYAOTNPIOKOU  oyKOPETPIKNA QIGAN  TNG OYKOMETPIKNAG
¢uyou Twv 250 mL @IAANG



Normality R KavovikoTnta (N)

Normality (N) gival Ta ypappoicoduvapa TnG SIaAUHEVNE OUTiag
o€ Eva AiTpo SIaAUpaTOC.

Normality (V) = YPUPPOLGOOVVI M OLUAVHEVIIS OVGLOC

AMTPA OLTAVNATOS

TNV TPAEN XPNOIMOTTOIOUHE Kl TA XIAIOOTO-Ypappoicoduvapa
(meq) ava XIAlooTOAITpO (mL).

OpPICHOC YPAMMOITOBUVAOU:

g-eq = mole dwaivnévng ovelagxn N = Kabapog apiBuog

H 114N Tou h e€0pTATAI ATTO TOV TUTTO TNC avTidpaong!!!

= OEV NTTOPOUNE Va TTpoocdlopicoupe TN normality, av dev
YVwpilouphe o€ TTola avTidpaon 8a Xpnoigotroineei To SidAupa.



To YPOANHMOIOCOOUVANO CE METOBETIKES AVTIOPAOEIG

Q&U: n = apIBNOC TWV H* TTOU TTapEXOVTAl KATA TRV avTidpaon

H,PO,(aq) + NaOH(aq) — NaH,PO,(aq) + H,O(¢) =
1 mol H;PO, 98,00 ¢
1 |

1 eq H.PO,= =98,00 ¢ H.PO,

H,PO,(aq) + 2NaOH(aq) — Na,HPO,(aq) + 2H,0(¢) =

1 mol H,PO, 98,00 g
> =

H,PO,(aq) + 3NaOH(aq) — Na,PO,(aq) + 3H,0(¢) =

1 mol H,PO, 98,00 g
3

1 eq H,PO,=

=49,00 ¢ H,PO,

1 eq H,PO,= = 32,67 ¢ H,PO,



To YPOAUMOIOCOOUVANO CE OCEIDOAVAYWYIKEG AVTIOPAOCEIG

O&e1dWTIKA ougia: n = apIBUOC TwV TTPOCOAAUBAVOUEVWY NAEKTPOVIWY
KOTA TNV avTidpaon

1eqKMno, - 1M°! ’;M"O*' ~31,61g yia MnO,” — Mn2*

1eqKMnO, - 1molKMnO, _

92,689 yia MNO, — MnO,

Avaywyikin ougia: n = aplfuéc¢ Twv armoBalouEVwY NAEKTpOVIWY KATA
TNV avridpaon

1eqH,S= H;S

=17,04 ¢ yia S - S



Molality A F'papMOMOPIaKR KATA BAPOG CUYKEVTPWON (M)

Molality (m) €ival Ta moles Tng d1aAupévng ouciag ava
XIAIGYypao S1aAUTh.

moles OltzAvpEVS OVOLOG

Molality (m) = - -
YUALOYPOURA OLOAVTY

N.X. éva SiIaAupa TTou TTPOKUTITEN ME SidAuon 0,30 mol

al6uAevoyAUKOANg oc 2,0 kg vepou £xel molality
0,30 mol / 2,0 kg = 0,15 m a1BUAEVOYAUKOAN

I molality: ave&dptnTn a1md TN BEpUOKPATIAL.



Y1troAoyiopog tng Molality amré pada ouvoiag kai pada
OI1aAUTH

Napadeiyua

Moéon gival n molality evog SIGAUMATOC TTOU TTAPACKEUAOONKE ME
S1aAuon 225 mg yAukolng (C¢H,,0,) o€ 5,00 mL aiBuAIKAg
aAKoOAn¢ (d = 0,789 g/mL);

H molality ava@épetal o moles diaAupévng ouaiag ava kg
S1aAUTH.

Oa TTPETTEI AOITTOV VA HETATPEWYOUHE T 225 mg YAUKOINC O¢
moles YAUKOZNC¢ Kal Ta mL Tn¢ aAKoOAN¢ o& kg aAKOOANC.

1 mol C4H,,0, Juyilel 180,2 g = Ta 225 mg = 0,225 g cival

0,225 g
180,2 ¢ / mol

moles C.H,,O, = =1,25x10"mol

| —



Y1troAoyiopog tng Molality amré pada ouvoiag kai pada
OI1aAUTH

H pala Tou S1aAUTH BRICKETAI, AV TTOAAATTAACIACOUE TOV OYKO
ETTi TNV TTUKVOTNTA:

pala diaAutn = (5,00 mL)(0,789 g/mL) = 3,95 g = 0,00395 kg =
1,25x 10 mol C H,,0,

Molality = =0,316 m C,H,,0
0,00395 kg oworvTy




rpapuoOuOPIaKO KAGOHO

Fpappopoplakd KAdoua (X) evog ocuoTaTtikou A Tou S1aAUMATOg
gival Ta moles Tou cuoTaTIKOU A SlaipepEVA Sl TOU CUVOAIKOU

ap1Opou Twv moles Tou diaAuparocg (6nAadn, moles
UTTOAOITTWV CUCTATIKWY Kal SIaAUTH).

moles cveTaTikKoy 4
X, =

GUVOMKOS aplOpnog moles oraAvpatog

N.x., o€ éva SIGAUMA TTOU TTAPACKEUAOTONKE Aa1To 1 mol
a10uAevoyAUKOANC Kail 9 mol vepou, TO YPOHUHOMOPIAKO KAAOHA
™NS a1BuAevoyAukoAng eivai 1/10 = 0,1 Kal To YPAUHOHOPIAKO

KAQoMa Tou vepou eival 9/10 = 0,9.



YTTOAOYIONOG YPOAUMMOHMOPIOKWY KAACHATWY TWV
OUOTATIKWYV OIAAUHATOG

Napadsivua

YTTOAOVYIOTE TA YPOANMOMOPIAKA KAAOHATA TN YAUKOING
(CcH,,0¢) Kal TOU VEPOU Ot £va S1IAAUMA TTOU TTEPIEXEI 6,32 ¢
vAuKoln¢ SiaAupéva o€ 27,3 g vepoU.

ETreidn 1a ypAUHOHOPIOKA KAAOHATA ava@épovTal o€ moles, Ba
METATPEWOUHE TIC HEBOMEVEC HaleC o€ moles.

1 mol C,H,,0, Juyile1 180,2 g = Ta 6,32 g &ival

6,32¢g
180,2 ¢ / mol

moles C.H,,O0, = =(0,0351 mol



YTTOAOYIONOG YPOAUMMOHMOPIOKWY KAACHATWY TWV
OUOTATIKWYV OIAAUHATOG

Ta moles Tou vepou oTo S1aAupa givai

273 ¢g
18,0 g / mol

moles H,O = =1,52 mol

ZUVETTWCG, TO OUVOAO TwV moles Tou SiIaAupaToC gival
0,0351 mol + 1,52 mol = 1,555 mol =

0,0351 mol
I'pappopoproko krhdaona yAvkolng = o - 0,0226
1,555 mol

1,52 mol
I pappopoproko Krhaopa vepov = = - 0,977
1,555 mol

To dBpoICHa TWV YPAMHOMOPIaKWY KAaopaTwy gival 1,00




2UYKETPWON ETTI TOIG EKATO KATA pala (%ew/w)

TUVKEVTPWON ETTi TOIC EKATO KaTd pala (% m/m) eival o Adyog
™S padag Tn¢ dlaAupévng ougiag (o€ g) TPog Tn Hala Tou
SdiaAvparog (o€ g), ToAAaTTAac1aopEVOC eTTi 100%.

LOYKEVTPOON 1 Gla SLAAMPEVIC 0VGTAC o
EML TOIS EKOTO = - - - x100%
naCo OLAVHO.TOS

KoTd pala

M.x., éva udaTiko diaAupa XAwpidiou Tou vartpiou, NaCl, 4,2%
Kata pala mepiéxel 4,2 g NaCl og 100 g diaAvparog.



2UYKETPWON ETTI TOIG EKATO NAZA KATA OYKO (%wW/V)

JUYKEVTPWON £TTI TOIC EKATO KATA pala TTpoc¢ O0yKo (% m/V)
gival o Aoyog¢ Tn¢ padacg tng diaAupévng ouoiag (o€ g) TTpog Tov
OVKoO Tou Sl1aAupaTog (o€ mL), ToAAatTAaciaopévog £1Ti 100%.

LOYKEVTPOOT gLy SLaAVPEVIIC 0VGTOG o
EML TOLS EKUTO = - N - x100%
0YKOG OLHAVNUTOS

KOT’ 0YKO

MN.x., éva udartiko diaAupa xAwpidiou Tou varpiou, NacCl, 3,6 %
Kat’ oykKo trepiéxel 3,6 g NaCl og 100 mL SiaAUpaTOC.



2UYKETPWON ETTI TOIG EKATO KATA OYKO (%V/V)

ZUYKEVTPWON £TTi TOIC EKATO KAT OyKo (% VIV) eival o Adyoc
TOU OYKou Tn¢ Si1aAupévng ouciag (o€ mL) TTpo¢ Tov OYKO TOU
S1aAuparog (o€ mL), ToAAatTAaciacpEvoc €TTi 100%.

ZOYKEVIPOON  Gyicoc SLUAVIEVIG 0VGIUS
ETML TOLS EKUTO =

K0T’ 0YKO

x100%

O0YKOG OLAVNUTOS

M.x., Eéva udaTiKo S1aAUpa HEBAVOANC 8,5% KAT’ OYKO TTEPIEXE]
8,5 mL pebavoAng ora 100 mL SiaAvparoc.

To dIdAupa auToO TTapacKevadeTal HE el0aywyn 8,5 mL
HEBAVOANC O& OYKOMETPIKA @IAAN TwV 100 mL Kol CUNTTARpWON

HE VEPO PEXPI TN Xapayn TNG @IAANG.



T1I ONMAIVEI CUYKETPWON UOPOXAWPIKOU 0EEOG 37%7?

11 'OTAV N CUYKEVTPWOT EKQPAZETAI ETTI TOIC EKATO, TTPETTEI VA
KaBopileTdl av AUTR €ival TTi TOIC EKATO KATA MAda, KAT' OYVKO N
KAaTd pala mpocg OyKo.

E@OCOoV auTO OV AVAQEPETAI, BEWPOUHE OTI TTPOKEITAI VIA:

* ZUYKEVTPWON ETTI TOIC EKATO KATA pala TTPOC OVKo (m/V), av n
S1aAupévn ouoia gival oTEPEN.

* Zuyxawpwcn ETTi TOIC EKATO KAT’ OVKO (V/V), av n SiaAupévn
ouaia gival uypn.

* ZUYKEVTPWON ETTI TOIC EKATO KATA pala (m/m), yida SIAAUPEVA
oTo VEPO aépla, 6TTwg NH, kai HCL

= HCIl(aq) 37% onpMaivel Kata pala



Mépn ava eKaTouuplo

H ouykévTpwon o€ pépn ava eKATOUHUPIO (Cppy,) OPIZETAI ATTO
Tn oXéon

_ naca owaiopévig oveiag

CPPI“

x10°ppm
naa oLaAVNATOS PP

M.X., éva uBATIKO SIGAUMA HE CUYKEVTPWOT I0VTWYV XAwpidiou
(CI7) 7 ppm, TTEPIEXEL:

7 g 10vTwyv Cl- og 10° g SiaAuparog iy

7 mg 10vTwyv Cl~- og 1000 g S1aAUpaTOC.

ETTe18n n TTUKVOTNTA £EVOC TETOIOU APAIoU SIOAUHMATOC gival
TTPOKTIKA N TTUKVOTNTA TOU KaBapou vepou (d = 1,00 g/mL n
1000 g/L), MTTOPOUME VO TTOUME OTI N CUYKEVTPWON TWV 7 ppm
AvTIOTOIXEl 08 7. mg 1I0VTWV Cl- ava AiTpo SiaAupaToc.

AvdAoyd opileTal N CUYKEVTPWON OE MEPN avd SICEKATOUMUPIO
(PPDb).



AOKNOEIG

. [1lwg putmropouue va peratpeWpouue TV %w/w oe % wiv

TTEPIEKTIKOTNTAQ,

. Moia gival n yopiakoTtnta (M) diaAvuaroc HCI eutropiou
37% kai TTukvoTnTac p=1.19 g/cms3

. Moid gival n yoplakotnta (M) diaAupatog NH; eutropiou
25% kal TTukvoTnTac p=0.91 g/cm?

. 2.€ TI MOVAOEC AVTIOTOIXEI TO ppm;

. 2& TI MHOVAOEC AVTIOTOIXEI TO ppb;

. [Mola €ivalr n poplakdotnTta €vog OdlaAupato¢c HCOOH
0,5N;

. YToAoyioTe TNV kavovikotnta 49 g H,SO, og udaTIKO
OIGAUpa oykou 450 mL. Aiveral To M, = 98 g/mole.
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