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QUÍMICA 
UFMG – 2010 

!!!"""###$$$%%%&&&''' ((()))*** ((( +++!!!""",,,---... ///000111 (((
"#! $%!&'%&('('!)*(! $#+),-#!(.)#$(! /#0/%01'(2(!2%! $(+! 2%! /#3405(6!NaCl 6! #7$%'8#)9$%6!2)'(01%!(!24$$#+),-#6!)*! '%$:'4(*%01#!2#! $4$1%*(;!

<#0$42%'(02#9$%!(!$41)(,-#!2%$/'41(!%!#)1'#$!/#05%/4*%01#$!$#7'%!#!($$)01#6!=!2344563((:4'*('!.)%!

a) (!24$$#+),-#!2#!NaCl ()*%01(!(!%0%'>4(!/40=14/(!*=24(!2($!*#+=/)+($!2(!?>)(;!

b) (!.)(0142(2%!2%!NaCl 24$$#+842(!2%1%'*40(!#!>'()!2%!'%$:'4(*%01#!2#!$4$1%*(;!

c) (!.)%7'(!2#!'%1@/)+#!/'4$1(+40#!2#!NaCl =!)*!&'#/%$$#!%A#1='*4/#;!

d) (!$#+),-#!1'(0$:%'%!%0%'>4(6!0(!:#'*(!2%!/(+#'6!&('(!(!843405(0,(;!

23758694:3(

a) BCC"D";!E%!()*%01($$%!(!%0%'>4(!/40=14/(!2($!*#+=/)+($6!(!1%*&%'(1)'(!2(!?>)(!$%'4(!*(4#';!

b) <FCCBG";!H?!.)%!(!24$$#+),-#!2#!NaCl =!%02#1='*4/(6!.)(01#!*(4#'!:#'!(!.)(0142(2%!24$$#+842(6!*(4#'!$%'?!#!'%$:'4(*%01#!2(!$#+),-#;!

c) BCC"D";!<($#!(!.)%7'(!2#!'%1@/)+#!/'4$1(+40#!:#$$%!%A#1='*4/#6!(!1%*&%'(1)'(!2(!$#+),-#!()*%01('4(;!

d) BCC"D";!E%!(!$#+),-#!1'(0$:%'4$$%!/(+#'!&('(!(!843405(0,(6!$%'4(!)*!&'#/%$$#!%A#1='*4/#;!

;<6548;6:=;(>(

!!!"""###$$$%%%&&&''' ((()))??? ((( +++!!!""",,,---... ///000111 (((
"!1%*&%'(1)'(!2%!%7)+4,-#!2%!)*(!$)7$1I0/4(!2%&%02%6!%01'%!#)1'#$!:(1#'%$6!2($!401%'(,J%$!401%'*#+%/)+('%$!%A4$1%01%$!%01'%!$)($!*#+=/)+($;!
"0(+4$%!(!%$1')1)'(!2%$1%$!1'K$!/#*&#$1#$6!/)L($!*($$($!*#+('%$!$-#!(&'#A4*(2(*%01%!4>)(4$M!

:@ <NO<FFN! ! ?/42#!(/=14/#! PQR!>S*#+T!

::@ <NO<NU<NUFN! &'#&(0#+! ! PQR!>S*#+T!

:::@ <NO<NU<NF!! &'#&(0(+! ! PVW!>S*#+T!
"!&('14'!2%$$($!40:#'*(,J%$6!($$40(+%!(!(+1%'0(148(!%*!.)%!%$$%$!%AB$(/#*&#$1#$!%$1-#!(&'%$%01(2#$!2%!(/#'2#!/#*!(!'AC#-(C#/A#$/#D%#(2%!
$)($!'%$&%/148($!1%*&%'(1)'($!2%!%7)+4,-#;!

a) X!Y!XX!Y!XXX!
b) X!Y!XXX!Y!XX!
c) XX!Y!X!Y!XXX!
d) XXX!Y!X!Y!XX!

23758694:3(

F!?/42#!(/=14/#!&#$$)4!/('7#A4+(6!#!.)%!+5%!&%'*41%!:(3%'!U!+4>(,J%$!2%!542'#>K04#!&#'!*#+=/)+(6!2%4A(02#!%$1%!/#*!(!*(4#'!1%*&%'(1)'(!2#$!
1'K$;!
F!&'#&(0#+!&#$$)4!542'#A4+(6!#!.)%!+5%!&%'*41%!:(3%'!Z!+4>(,-#!2%!542'#>K04#!&#'!*#+%/)+(6!2%4A(02#!%$1%!/#*!(!$%>)02(!*(4#'!1%*&%'(1)'(!2%!
%7)+4,-#!%01'%!#$!/#*&#$1#$!(&'%$%01(2#$;!
F!&'#&(0(+!0-#!:(3!+4>(,J%$!2%!542'#>K04#6!#!.)%!+5%!/#0:%'%!#![+14*#!+)>('!2#$!/#*&#$1#$!(&'%$%01(2#$!0#!.)%!243!'%$&%41#!\!1%*&%'(1)'(!2%!
%7)+4,-#;!
F]EM!^(+%!(!&%0(!/#*%01('!.)%!$_!&#2%*#$!:(3%'!%$$%!14&#!2%!(0?+4$%!.)(02#!#$!/#*&#$1#$!148%'(*!*($$($!*#+('%$!&('%/42($;!
;<6548;6:=;(;(
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!!!"""###$$$%%%&&&''' ((()))EEE ((( +++!!!""",,,---... ///000111 (((
"$! /=+)+($! (! /#*7)$1@8%+! /#0$141)%*! )*(! 4*&#'1(01%! (+1%'0(148(! &('(! (! >%'(,-#! 2%! %0%'>4(! +4*&(;! `)(02#! #! /#*7)$1@8%+! )14+43(2#! =! #!
542'#>K04#6!#![04/#!&'#2)1#!2(!'%(,-#!=!#!8(&#'!2%!?>)(;!a%$$%!/($#6!($!$%*4''%(,J%$!.)%!#/#''%*!$-#M!

FG(! (G(FH(H(G(#I(

3G(H(J(F
H(H(J(#I(! (G(FG3(

<#0$42%'(02#9$%!%$$($!40:#'*(,J%$6!=!2344563((:4'*('!.)%!(!%.)(,-#!2(!'%(,-#!>+#7(+!2#!&'#/%$$#!2%$/'41#!=!

a) U!Nb!b!ZSU!FU!!!NUF!

b) U!Nb!b!ZSU!FU!b!U%
c!!!NUF!

c) ZSU!NU!b!ZSU!FU!b!N
b!b!%c!!!NUF!

d) NU!b!ZSU!FU!!!NUF!

23758694:3(

E(7%*#$!.)%6!0(!'%(,-#!>+#7(+6!#$!%+=1'#0$!$-#!1'(0$:%'42#$!2%!)*!%+%1'#2#!&('(!#!#)1'#d!+#>#!0-#!$#7'(*!%+=1'#0$!0(!'%(,-#!>+#7(+;!G(*7=*!
$(7%*#$!.)%6!$%!)*!/#*&#$1#!'%2)36!#)1'#!1%*!.)%!#A42('6!#!.)%!2%4A(!/#*#!(+1%'0(148(!+_>4/(!$#*%01%!(!(+1%'0(148(!D;!
NU!!!U!Nb!b!U!%c!PAUT!:4/('?M!!UNU!!!e!Nb!b!e!%c!

FU!b!e!N
b!b!e!%c!!!U!NUF!

E#*(02#!($!2)($!'%(,J%$6!1%'%*#$M!U!NU!b!FU!!!U!NUF;!
;<6548;6:=;(K(

!!!"""###$$$%%%&&&''' (((LLLMMM ((( +++!!!""",,,---... ///000111 (((
"!%$1')1)'(!2#$!/#*&#$1#$!#'>I04/#$!&#2%!$%'!'%&'%$%01(2(!2%!24:%'%01%$!*#2#$;!"0(+4$%!%$1($!.)(1'#!:_'*)+($!%$1')1)'(4$M!

!
"!&('14'!2%$$(!(0?+4$%6!=!2344563((:4'*('!.)%!#!0[*%'#!2%!/#*&#$1#$!C.N#A#D%#$('%&'%$%01(2#$!0%$$%!/#0L)01#!=!

a) Z!
b) U!
c) O!
d) e!

23758694:3(

a#1%!7%*!.)%!1#2#$!#$!/#*&#$1#$!1K*!:_'*)+(!*#+%/)+('!<eNfFN;!a#1%6!(402(6!.)%!1#2#$!$-#!?+/##4$!$%/)02?'4#$;!E%!:#'*#$!0#*%('!.)(+.)%'!
)*!2#$!/#*&#$1#$6!1%'%*#$!#!0#*%M!U9*%14+&'#&(09Z9#+6!&#4$!GFDFE!#$!e!/#*&#$1#$!$-#!#!*%$*#6!'%&'%$%01(2#$!2%!e!:#'*($!24:%'%01%$;!
;<6548;6:=;(;(
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!!!"""###$$$%%%&&&''' (((LLLOOO ((( +++!!!""",,,---... ///000111 (((
<#0$42%'%!)*(!'%(,-#!54&#1=14/(!.)%!#/#''%!%*!:($%!>($#$(!%!%08#+8%!#$!'%(>%01%$!P(%!Q(%!#!&'#2)1#!R;!
a)*!%A&%'4*%01#6!:#'(*!*4$1)'(2#$6!%*!)*!'%/4&4%01%6!V!*#+!2%!P(/#*!V!*#+!2%!Q;!"&_$!Z!*40)1#6!0%$$%!'%/4&4%01%6!5(84(!e!*#+!2%!P6!O!*#+!
2%!Q(%!Z!*#+!2%!R6!/#*#!'%>4$1'(2#!0%$1%!.)(2'#M!

! g! h! i!
X0@/4#! V!*#+! V!*#+! R!

"&_$!Z!*40! e!*#+! O!*#+! Z!*#+!
E)&#05(!.)%!%$$(!'%(,-#!&'#$$%>)%!(1=!#!/#0$)*#!1#1(+!2#!'%(>%01%!+4*41(01%;!
<#0$42%'(02#9$%!(!.)(0142(2%!404/4(+!2%!P(%!Q6!=!2344563((:4'*('!.)%!(!.)(0142(2%!-ST.-0(2%!R((!$%'!#7142(!0%$$(!'%(,-#!=!2%!

a) U6V!*#+;!

b) O6V!*#+;!

c) e!*#+;!

d) V!*#+;!

23758694:3(

G%*#$!)*(!'%(,-#!2#!14&#M!Ag!b!jh!!!3i!
a#1%!.)%6!(!/(2(!Z!*#+!2%!g!/#0$)*42#6!Z!*#+!2%!i!=!:#'*(2#;!B!(402(!.)%6!(!/(2(!U!*#+$!2%!h!/#0$)*42#6!Z!*#+!2%!i!=!:#'*(2#6!#!.)%!0#$!
&%'*41%!2%$/#7'4'!#$!/#%:4/4%01%$!%$1%.)4#*=1'4/#$;!

O(P(H(G(Q(! (O(R(
a#1%6! (402(6! .)%! #! (>%01%! +4*41(01%! $%'?! #! h6! &#4$! $%'?! 1#1(+*%01%! /#0$)*42#! &'4*%4'#;! `)(02#! /#0$)*4'9$%! V! *#+$! 2%! h6! 1%'-#! $42#!
/#0$)*42#$!U6V!*#+!2%!g!%!:#'*(2#!U6V!*#+$!2%!i!
;<6548;6:=;(;(

!!!"""###$$$%%%&&&''' (((LLLGGG ((( +++!!!""",,,---... ///000111 (((
k('(!$%!*404*43('!#!(>'(8(*%01#!2#!%:%41#!%$1):(6!=!4*&#'1(01%!/#0$42%'('9$%!(!'%+(,-#!%01'%!(!%0%'>4(!#7142(!%!(!.)(0142(2%!2%!<FU!+47%'(2(!
0(!.)%4*(!2#!/#*7)$1@8%+;!
a%$1%! .)(2'#6! (&'%$%01(*9$%! (+>)0$! 542'#/('7#0%1#$! )$(2#$! /#*#! /#*7)$1@8%4$6! %*! 24:%'%01%$! /4'/)0$1I0/4($6! 7%*! /#*#! $)($!
/#''%$&#02%01%$!8('4(,J%$!2%!%01(+&4(!2%!/#*7)$1-#!/#*&+%1(M!

N42'#/('7#0%1#! l!!2%!/#*7)$1-#!S!PmHS*#+T!
<Ne! c!WfR!
<UNU! c!ZORR!
<ONW! c!UUUR!
09<eNZR! c!UWWR!

G%02#9$%!%*!84$1(!%$$($! 40:#'*(,J%$6!=!2344563((:4'*('!.)%6!%01'%!#$!542'#/('7#0%1#$!/41(2#$6!(.)%+%!.)%6!%*!$)(!/#*7)$1-#!/#*&+%1(6!
+47%'(!(!-0.'A(.)(0142(2%!2%!%0%'>4(!&#'!*#+!2%!<FU!&'#2)342#!=!#!

a) <Ne!

b) <UNU!

c) <ONW!

d) 09<eNZR!

23758694:3(
n(3%02#!($!'%(,J%$!2%!/#*7)$1-#6!1%'%*#$M!
<Ne!b!U!FU!!!<FU!b!U!NUF! ! ! cWfRmHS*#+6!Z!*#+!2%!<FU!:#'*(2#M!cWfRSZ!o!cWfRmHS*#+!2%!<FU!:#'*(2#!

<UNU!b!VSU!FU!!!U!<FU!b!NUF! ! ! cZORRmHS*#+6!U!*#+$!2%!<FU!:#'*(2#$M!cZORRSU!o!cQVRmHS*#+!2%!<FU!:#'*(2#!
<ONW!b!V!FU!!!O!<FU!b!e!NUF! ! ! cUUURmHS*#+6!O!*#+$!2%!<FU!:#'*(2#$M!cUUURSO!o!cpeRmHS*#+!2%!<FU!:#'*(2#!
09<eNZR!b!ZOSU!FU!!!e!<FU!b!V!NUF! ! cUWWRmHS*#+6!e!*#+$!2%!<FU!:#'*(2#$M!cUWWRSe!o!cpURmHS*#+!2%!<FU!:#'*(2#!
"!*(4#'!.)(0142(2%!2%!%0%'>4(!+47%'(2(!&#'!*#+!2%!<FU!:#'*(2#!=!(!2#!*%1(0#!P<NeT!
;<6548;6:=;(;(
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!!!"""###$$$%%%&&&''' (((LLLUUU ((( +++!!!""",,,---... ///000111 (((
"!ZR6R!*q!2%!)*(!$#+),-#!(.)#$(!R6ZRR!*#+Sq!2%!?/42#!/+#'@2'4/#6!N<l P(.T6!(24/4#0#)9$%!?>)(!&)'(6!%*!.)(0142(2%!$):4/4%01%!&('(!$%!#71%'%*!

ZRR6R!*q!2%!$#+),-#!24+)@2(;!
<#0$42%'(02#9$%!%$$($!40:#'*(,J%$6!=!2344563((:4'*('!.)%!#!&N!2(!$#+),-#!'%$)+1(01%!%!

a) Z!
b) U!
c) Q!
d) ZR!

23758694:3(

<(+/)+(02#!(!0#8(!/#0/%01'(,-#!2#!N<l P(.T!1%'%*#$M!

rZ^Z!o!rU^U!!!ZR;R6Z!o!ZRR;rU!!!rU!o!R6RZ!P#)!ZR
cU6!&('(!:(/4+41('*#$!($!/#01($T;!

<#*#!#!2#!N<l P(.T!=!)*!?/42#!*)41#!:#'1%6!%+%!&'(14/(*%01%!1#2#!$%!4#043(!%*M!N<l P(.T!b!NUFPqT!!!NOF
b
P(.T!b!<l

c
P(.T!

<#*#!&N!o!c+#>sNOF
bt6!1%'%*#$M!&N!o!c+#>!ZRcU6!&N!o!U;!

;<6548;6:=;(>(

!!!"""###$$$%%%&&&''' (((LLLJJJ ((( +++!!!""",,,---... ///000111 (((
D%:40%9$%!#!VA0W'(C#(X0Y.C0C#(2%!)*!*%24/(*%01#!/#*#!#!1%*&#!1'(0$/#''42#!&('(!2%/#*&#$4,-#!2%!ZRu!2#!&'40/@&4#!(148#!&'%$%01%!%*!$)(!
:#'*)+(,-#;!a%$1%!>'?:4/#6!%$1?! '%&'%$%01(2(!(!8('4(,-#!2%!/#0/%01'(,-#!2#!&'40/@&4#!(148#!2%!)*!*%24/(*%01#6!%*! :)0,-#!2#! 1%*&#6!0($!
1%*&%'(1)'($!I %!IIM!

!
<#0$42%'(02#9$%!%$$($!40:#'*(,J%$6!=!2344563((:4'*('!.)%!

a) (!/#0/%01'(,-#!2#!&'40/@&4#!(148#6!0(!1%*&%'(1)'(!IZ((&_$!V!(0#$6!=!2%!O!>Sq;!
b) (!1%*&%'(1)'(!II =!*%0#'!.)%!(!1%*&%'(1)'(!I;!
c) #!&'(3#!2%!8(+42(2%6!0(!1%*&%'(1)'(!IZ(=!*(4#';!

d) #!&'(3#!2%!8(+42(2%6!0(!1%*&%'(1)'(!IIZ(=!2%!UU!(0#$@(

23758694:3(

`)%$1-#!2%!(0?+4$%!2%!>'?:4/#;!

a) BCC"D";!]($1(!1'(,('*#$!)*!$%>*%01#!2%!'%1(!0($!(7/4$$($!%*!V!(0#$!.)%!0#1('%*#$6!:(/4+*%01%6!.)%!&('(!(!1%*&%'(1)'(!X6!1%'%*#$!)*(!
/#0/%01'(,-#!2%!(&'#A4*(2(*%01%!e6W>Sq;!

b) BCC"D";!E%!#!&'#/%$$#!2%!2%/#*&#$4,-#!$%!(/%+%'(!/#*!(!1%*&%'(1)'(6!(!XX!=!*(4#'!.)%!(!X;!

c) <FCCBG";!E%!(!1%*&%'(1)'(!X!=!*%0#'6!2%/#*&#'9$%9?!*(4$!+%01(*%01%6!#!.)%!'%:+%1%!%*!)*!*(4#'!&'(3#!2%!8(+42(2%;!

d) BCC"D";!E%!#!&'(3#!2%!8(+42(2%!=!#!1%*&#!2%/#''42#!(1=!#!/#*&#$1#!&%'2%'!ZRu!2%!$%)!&'40/@&4#!(148#6!#!&'(3#!&('(!(!1%*&%'(1)'(!XX!$%'?!1(+!
.)%!(!/#0/%01'(,-#!2#!/#*&#$1#!2%8%'?!$%'!2%!e6V>Sq6!#!.)%6!(0(+4$(02#!#!>'?:4/#6!0#1(*#$!.)%!%$1?!%*!1#'0#!2%!Z!(0#;!

;<6548;6:=;(2(
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