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NM=EaÉëáÖå=pÉêáÉëF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

NM pí~åÇ~êÇ

NN=Eoçí~íáçåF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

o `äçÅâïáëÉ=oçí~íáçå
i `çìåíÉêÅäçÅâïáëÉ=oçí~íáçå
_ _áJoçí~íáçå~ä
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V=EpÉÅçåÇ=pÉÅíáçå=lìíäÉí=mçêíF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

e @S=p^b=EVLNSÒ=J=NUF=píê~áÖÜí=qÜêÉ~Ç
n @U=p^b=EPLQ?=J=NSF=píê~áÖÜí=qÜêÉ~Ç
p @NM=p^b=ETLU?=J=NQF=píê~áÖÜí=qÜêÉ~Ç
q @NO=p^b=ENJNLNS?=J=NOF=píê~áÖÜí=qÜêÉ~Ç
s @NS=p^b=ENJRLNS?=J=NOF=píê~áÖÜí=qÜêÉ~Ç

NM=EaêáîÉ=pÜ~ÑíF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

N p^b=“^Ò=RLUÒ=píê~áÖÜí=hÉóÉÇ
O KNTNÒ=q~åÖ=aêáîÉ
P cäÉñ=̀ çìéäáåÖ=aêáîÉ
T p^b=“^Ò=q~éÉêÉÇ
U KOROÒ=q~åÖ=aêáîÉ
V p^b=“^Ò=V=qççíÜ=péäáåÉ
NM p^b=“^^Ò=píê~áÖÜí=hÉóÉÇ
NN p^b=“^^Ò=V=qççíÜ=péäáåÉ

`çåí~Åí=Ñ~Åíçêó=Ñçê=çíÜÉê=êÉèìáêÉãÉåíëK

NN=EpÜ~Ñí=pÉ~äëF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

^ páåÖäÉ=pÜ~Ñí=pÉ~ä
_ açìÄäÉ=pÜ~Ñí=pÉ~ä=ïL=tÉÉé=eçäÉ
` páåÖäÉ=pÜ~Ñí=pÉ~ä=ïL=_~ää=_É~êáåÖ
a eáÖÜ=mêÉëëìêÉ=páåÖäÉ=pÜ~Ñí=pÉ~ä
b eáÖÜ=mêÉëëìêÉ=páåÖäÉ=pÜ~Ñí=pÉ~ä=ïL=_~ää=_É~êáåÖ
c eáÖÜ=mêÉëëìêÉ=fååÉê=páåÖäÉ=pÜ~Ñí=pÉ~ä=ïL=píÇK=lìíÉê

NO=EaÉëáÖå=pÉêáÉëF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

NM pí~åÇ~êÇ
NN pÉ~äÉÇ=_ÉíïÉÉå=pÉÅíáçåë

NP=Eoçí~íáçåF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

o `äçÅâïáëÉ=oçí~íáçå
i `çìåíÉêÅäçÅâïáëÉ=oçí~íáçå

b~ÅÜ=çéíáçå=Ü~ë=ÄÉÉå=~ëëáÖåÉÇ=~å=çêÇÉê=ÅçÇÉ=JJ=äáëíÉÇ=áå=íÜÉ
í~ÄäÉë=ÄÉäçï=JJ=Ñçê=éä~ÅÉãÉåí=áå=íÜÉ=ëÉèìÉåÅÉ=ëÜçïå=~í=êáÖÜíK

N=EpÉ~ä=léíáçåëF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

cP sáíçå=pÉ~ä
lãáí pí~åÇ~êÇ=E_ìå~=kF

O=EpÉêáÉëF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

a a=pÉêáÉë=eóÇê~ìäáÅ=mìãé

P=EjçìåíáåÖ=cä~åÖÉF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

N p^b=“^^Ò=OJ_çäí=ïLOKMMÒ=máäçí
O p^b=“^Ò=OJ_çäí
Q QJ_çäí=ïL=NKTUÒ=máäçí

Q=Ecáêëí=pÉÅíáçå=fåäÉí=mçêíF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

n @U=p^b=EPLQ?=J=NSF=píê~áÖÜí=qÜêÉ~Ç
p @NM=p^b=ETLU?=J=NQF=píê~áÖÜí=qÜêÉ~Ç
q @NO=p^b=ENJNLNS?=J=NOF=píê~áÖÜí=qÜêÉ~Ç
s @NS=p^b=ENJRLNS?=J=NOF=píê~áÖÜí=qÜêÉ~Ç

`çããçå=áåäÉí=éçêí=~î~áä~ÄäÉ=EÅçåí~Åí=Ñ~ÅíçêóFK

R=Ecáêëí=pÉÅíáçå=aáëéä~ÅÉãÉåí=`çÇÉF
lêÇÉê=`çÇÉ EÅÅ=L=fåPF

MU EPKU=ÅÅ=L=KOPO=áåKPLêÉîKF OU ENPKP=ÅÅ=L=KUNP=áåKPLêÉîKF
NO ERKT=ÅÅ=L=KPQU=áåKPLêÉîKF PO ENRKO=ÅÅ=L=KVPM=áåKPLêÉîKF
NS ETKS=ÅÅ=L=KQSR=áåKPLêÉîKF PS ENTKN=ÅÅ=L=NKMQP=áåKPLêÉîKF
OM EVKR=ÅÅ=L=KRUN=áåKPLêÉîKF QU EOOKV=ÅÅ=L=NKPVR=áåKPLêÉîKF
OQ ENNKQ=ÅÅ=L=KSVT=áåKPLêÉîKF
`çåí~Åí=Ñ~Åíçêó=Ñçê=çíÜÉê=êÉèìáêÉãÉåíëK

S=Ecáêëí=pÉÅíáçå=lìíäÉí=mçêíF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

e @S=p^b=EVLNSÒ=J=NUF=píê~áÖÜí=qÜêÉ~Ç
n @U=p^b=EPLQ?=J=NSF=píê~áÖÜí=qÜêÉ~Ç
p @NM=p^b=ETLU?=J=NQF=píê~áÖÜí=qÜêÉ~Ç
q @NO=p^b=ENJNLNS?=J=NOF=píê~áÖÜí=qÜêÉ~Ç
s @NS=p^b=ENJRLNS?=J=NOF=píê~áÖÜí=qÜêÉ~Ç

T=EpÉÅçåÇ=pÉÅíáçå=fåäÉí=mçêíF
lêÇÉê=`çÇÉ aÉëÅêáéíáçå

n @U=p^b=EPLQ?=J=NSF=píê~áÖÜí=qÜêÉ~Ç
p @NM=p^b=ETLU?=J=NQF=píê~áÖÜí=qÜêÉ~Ç
q @NO=p^b=ENJNLNS?=J=NOF=píê~áÖÜí=qÜêÉ~Ç
s @NS=p^b=ENJRLNS?=J=NOF=píê~áÖÜí=qÜêÉ~Ç

`çããçå=áåäÉí=éçêí=~î~áä~ÄäÉ=EÅçåí~Åí=Ñ~ÅíçêóFK

U=EpÉÅçåÇ=pÉÅíáçå=aáëéä~ÅÉãÉåí=`çÇÉF
lêÇÉê=`çÇÉ EÅÅ=L=fåPF

MU EPKU=ÅÅ=L=KOPO=áåKPLêÉîKF OU ENPKP=ÅÅ=L=KUNP=áåKPLêÉîKF
NO ERKT=ÅÅ=L=KPQU=áåKPLêÉîKF PO ENRKO=ÅÅ=L=KVPM=áåKPLêÉîKF
NS ETKS=ÅÅ=L=KQSR=áåKPLêÉîKF PS ENTKN=ÅÅ=L=NKMQP=áåKPLêÉîKF
OM EVKR=ÅÅ=L=KRUN=áåKPLêÉîKF
OQ ENNKQ=ÅÅ=L=KSVT=áåKPLêÉîKF
`çåí~Åí=Ñ~Åíçêó=Ñçê=çíÜÉê=êÉèìáêÉãÉåíëK



molar`q=o^kdb

ïïïKÜÄìëKÜ~äÇÉñKÅçã

e~äÇÉñ=eóÇê~ìäáÅë=`çêéK
OOOO= NRíÜ= píêÉÉí
ol`hcloaI= fi= SNNMQ
rp^
qÉäW HNJUNR= PVU= QQMM
c~ñW HNJUNR= PVU= RVTT
bJã~áäW= áåÑçKÜóÇê~ìäáÅëKìë]Ü~äÇÉñKÅçã

e~äÇÉñ=eóÇê~ìäáÅë=`çêéK
ONQ= g~ãÉë= c~êã=oç~Ç
pí~íÉëîáääÉI= k`= OUSOR
rp^
qÉäW HNJTMQ= UTP= ORUT
c~ñW HNJTMQ= UTU= MRPM
bJã~áäW= áåÑçKÜóÇê~ìäáÅëKìë]Ü~äÇÉñKÅçã

e~äÇÉñ=eóÇê~ìäáÅë=^_
oáåÖî®ÖÉå= PI= _çñ= VR
pbJOUM= QM= phükbp= c^dboeriq
pïÉÇÉå
qÉäW HQSJQPP= POQMM
c~ñW HQSJQPP= PMRQS
bJã~áäW= áåÑçKÜóÇê~ìäáÅëKÉì]Ü~äÇÉñKÅçã

e~äÇÉñ=eóÇê~ìäáÅë=^_
kóã~êëí~=dê~åÇ= SI= _çñ= RNN
pbJNVR= OR=jûopq^
pïÉÇÉå
qÉäW HQSÓU= RVN= OUU= RM
c~ñW HQSJU= RVN= OUU= SM
bJã~áäW= áåÑçKÜóÇê~ìäáÅëKÉì]Ü~äÇÉñKÅçã

e~äÇÉñ=eóÇê~ìäáÅë=dãÄe
pÉäáÖÉåïÉÖ= NOI= mçëíÑ~ÅÜ= NR= MT
abJVRMNQ=elc
dÉêã~åó
qÉäW HQVJVOUN= UVRJM
c~ñW HQVJVOUN= UTNPP
bJã~áäW= áåÑçKÜóÇê~ìäáÅëKÉì]Ü~äÇÉñKÅçã

eÉ=mçïÉê=m~Åâë
NOLOQLQU=sa`=MKU=J=PKR=ât=~åÇ=MKTR=J=P
ât=^`=ãçÇìä~ê=éçïÉê=é~Åâë

mêÉëëìêÉ=pïáíÅÜÉë
R=J=PRM=Ä~ê=ÅçååÉÅíáåÖ=L
ÇáëÅçååÉÅíáåÖ

eÉ=̀ ä~ëëáÅ=mçïÉê=m~Åâë
NOLOQLQU=sa`=ãçÇìä~ê
éçïÉêé~Åâë=áå=ïÉ~íÜÉêéêççÑ=ÄçñÉë

tNMM=eóÇê~ìäáÅ=mìãéë
MKR=J=OKM=ÅÅLëÉÅíáçåI=OOT=Ä~ê

tPMM=eóÇê~ìäáÅ=mìãéë
MKU=J=RKT=ÅÅLëÉÅíáçåI=OPM=Ä~ê

tSMM=eóÇê~ìäáÅ=mìãéë
Q=J=NO=ÅÅLëÉÅíáçåI=OTS=Ä~ê

tjSMM=eóÇê~ìäáÅ=jçíçêë
Q=J=NO=ÅÅLëÉÅíáçåI=OTS=Ä~ê

tVMM=eóÇê~ìäáÅ=mìãéë
R=J=PN=ÅÅLëÉÅíáçåI=OTS=Ä~ê

tjVMM=eóÇê~ìäáÅ=jçíçêë
R=J=PN=ÅÅLëÉÅíáçåI=OTS=Ä~ê

tnVMM=qÜÉ=nìáÉí=mìãé
R=J=OT=ÅÅLëÉÅíáçåI=OPM=Ä~ê

tNRMM=eóÇê~ìäáÅ=mìãéë
NV=J=RM=ÅÅLëÉÅíáçåI=OTS=Ä~ê

tjNRMM=eóÇê~ìäáÅ=jçíçêë
NV=J=RM=ÅÅLëÉÅíáçåI=OTS=Ä~ê

dOR=eóÇê~ìäáÅ=mìãéë
OP=J=UT=ÅÅLëÉÅíáçåI=ORM=Ä~ê

djOR=eóÇê~ìäáÅ=jçíçêë
OP=J=UT=ÅÅLëÉÅíáçåI=ORM=Ä~ê

dm^=fåíÉêå~ä=dÉ~ê=mìãéë
NKT=J=SP=ÅÅLëÉÅíáçåI=NMM=Ä~ê

d`=eóÇê~ìäáÅ=mìãéëLcäìáÇ=jçíçêë
NKMS=J=NNKSR=ÅÅLëÉÅíáçåI=OTS=Ä~ê

ffJpí~ÖÉ=eóÇê~ìäáÅ=mìãéë
QKO=J=OOKU=ÅÅLëÉÅíáçåI=OTS=Ä~ê

oçí~êó=cäçï=aáîáÇÉêë
PKU=J=NPKP=ÅÅLëÉÅíáçåI=PMM=Ä~ê

a=eóÇê~ìäáÅ=mìãéë
PKU=J=OOKV=ÅÅLëÉÅíáçåI=OMT=Ä~ê

e=eóÇê~ìäáÅ=mìãéë
VKU=J=PVKQ=ÅÅLëÉÅíáçåI=OMT=Ä~ê

dOMLdPM=eóÇê~ìäáÅ=mìãéë
OP=J=NSN=ÅÅLëÉÅíáçåI=OTS=Ä~ê

djOMLdjPM=eóÇê~ìäáÅ=jçíçêë
OP=J=NSN=ÅÅLëÉÅíáçåI=OTS=Ä~ê

dOMLdPM=EipF=eóÇê~ìäáÅ=mìãéë
OP=J=NSN=ÅÅLëÉÅíáçåI=OTS=Ä~ê

qê~åëãáëëáçå=mìãéë

cìÉä=mìãéë
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qÜÉ=êáÖÜí=íç=ãçÇáÑáÅ~íáçå=Ñçê=íÉÅÜåáÅ~ä=áãéêçîÉãÉåíë=áë=êÉëÉêîÉÇK==mêáåíÉÇ=áå=rp^K

e~äÇÉñ= EïïïKÜ~äÇÉñKÅçãFI
ÜÉ~Çèì~êíÉêÉÇ=áå=píçÅâÜçäãI
pïÉÇÉåI= áë= ~= éêçîáÇÉê= çÑ

éêçéêáÉí~êó= ~åÇ= áååçî~íáîÉ= ëçäìíáçåë= íç= íÜÉ
ÖäçÄ~ä= îÉÜáÅäÉ= áåÇìëíêóI= ïáíÜ= ÑçÅìë= çå
éêçÇìÅíë= áå= îÉÜáÅäÉë= íÜ~í= ÉåÜ~åÅÉ= ë~ÑÉíóI
ÉåîáêçåãÉåí= ~åÇ= îÉÜáÅäÉ=Çóå~ãáÅëK= =e~äÇÉñ
áë= äáëíÉÇ= çå= íÜÉ=píçÅâÜçäã=píçÅâ= bñÅÜ~åÖÉ
~åÇ=Ü~ë=~ååì~ä=ë~äÉë=çÑ=åÉ~êäó=T=Äáääáçå=pbh
ïáíÜ=QIQMM=ÉãéäçóÉÉëK


