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Chemie  
 1ste Ba Fysica en Sterrenkunde 

 
 

Verbindingen 
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?.*@37'0/7737'*7,34A678'B*@5673437

! B*7.CB.'D6C',3'3>

 

E*A0

! valentie-elektronen

>

 

F4CBG.37',63'C.*@37'-C@37G*/,37H

“chemische binding”
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%223,232'-**3.26'“chemische bindingen”

(9

 

"*:;<26.2

 

456,567

 652.8=2.;;<!!!652.8=2.;;<

>9

 

&*6;532

 

456,567

 =2.;;<!!!652.8=2.;;<

!9

 

%2.;;<456,567

 =2.;;<!!!=2.;;<

?9

 

@@@
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1) Covalente bindingen 

! ./--37'niet-metalen

839337-:;<==3>6?0'

3>30.4*737=<<4

%@A$"BA$C

 84*3='<.*937',63'D345*7,37'

E6?7'D6<':*D<>37.3'567,67837

#''''#

@''''@

#''''"''''@''''#

#

#
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!" #$%&'()'(*$("

!+,"-./$01/$("$("'.($("

$%&'()!*+,-(.*+!.)%&/0'&)!1,2(,&!(.!/,!-,,.)!(&),3,..%&),!,(1,&.*+%0!4%&!+,)!%)55-!2(6&!4,3-51,&!

5-!-,)!%&/,3,!%)5-,&!),!*5-7(&,3,&!-,)!453-(&1!4%&!2$%&'()'(*$(8!9&!/,!&%)''3!:5-,&!%;;,,&!/,!

,/,;1%..,&!<=,!>!?&@!4553!%;.!-5&5>%)5-(.*+8!

A,! :3%*+),&! /(,! %)5-,&! .%-,&+5'/,&! (&! 4,37(&/(&1,&! B53/,&! 03$4'503$" &'()'(*$(! 1,&5,-/8!

=(,3(&!.0,;,&!/,!,;,:)35&,&!%%&!/,!7'(),&3%&/!4%&!/,!,;,:)35&,&B5;:!,,&!7,;%&13(6:,!35;8!C(6!B53/,&!

/,!26/$(7'$8$/$97%.($(!1,&5,-/8!

D3!2(6&!)B,,!.553),&!*+,-(.*+,!7(&/(&1E!/,!*54%;,&),!7(&/(&1!,&!/,!(5&7(&/(&18!

!+,+,":.26/$(7$"&'()'(*!

D,&! *54%;,&),! 7(&/(&1! )'..,&! "! %)5-,&! 5&).)%%)! /553! +,)!

1,-,,&.*+%00,;(6:! 0;%%).,&! 4%&! "! ,;,:)35&,&! %;.! ,,&! $/$97%.($(;66%!
)'..,&!/,!"!%)5-,&8!

A,!135,0!%)5-,&!/(,!5&/,3;(&1!4,375&/,&!(.!4(%!*54%;,&),!7(&/(&1,&!B53/)!,,&!4./$01/$!1,&5,-/8!

F5;,*';,.!:'&&,&!50!4,3.*+(;;,&/,!-%&(,3,&!B53/,&!%G1,7,,;/E!

H8! 4(%! ,,&! 03$4'503$" <.%41/$E! 50,,&45;1(&1! 4%&! /,! ,;,-,&).I-75;,&! -,)! +,)! %%&)%;! 4%&! ,;:!

,;,-,&)!%;.!.'7.*3(0)!3,*+).!4%&!+,)!.I-755;!

$5537,,;/,&!

="!<B%),3.)5G@J!K"!<2''3.)5G@J!LK"!<:55;.)5G/(5M(/,@J!L=N!<-,)+%%&@!

A,! *+,-(.*+,! G53-';,! )55&)! 5&-(//,;;(6:! /,! .)5(*+(5-,)3(,! 4%&! /,! 4,37(&/(&1E! +,)! :B%&)()%)(,G!

4,37%&/!)'..,&!/,!,;,-,&),&!(&!/,!-5;,*';,8!

"8! 4(%! ,,&! 57%10711%<.%41/$! B%%37(6! /,! (&/(4(/',;,! *54%;,&),! 7(&/(&1,&! %;.! .)3,,06,.! 2(6&!
B,,31,1,4,&!!

$5537,,;/,&!

=O=! KPK! =OKO=!

9&!K"!2(6&!7,(/,!K!%)5-,&!/'.!4,375&/,&!-,)!"!*54%;,&),!7(&/(&1,&8!

Q(;!-,&!/,!453-!4%&!,,&!-5;,*';,!%%&/'(/,&J!/%&!:%&!/,!.)3'*)''3G53-';,!%%&1,0%.)!B53/,&8!

!
" "

!

)55&)!/,!+5,:453-!4%&!/,!-5;,*';,R!7,(/,!7(&/(&1,&!;(11,&!(&!+,)!4;%:!4%&!+,)!7;%/!

!

"

" "
!

/,!*54%;,&),!7(&/(&1!S>>>=!(.!&%%3!%*+),3,&!1,3(*+)R!/,!*54%;,&),!7(&/(&1!S! !=!(.!

&%%3!453,&!1,3(*+)!
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2**4-.399678:

; Chemische formule <=*93>//9+*4=/93?:

#@

 

A'B@

 

A'C#1

 

A'"#D

 

BA'E@

 

B!

 

A'FFF

; Structuurformule:

#''''B''''#

#''''C''''#

#

B
# #

C
#

#
#

537G,4/0.',3'83*=3.463
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9 Molecuulmodellen

:

 

5;<<';7,'-.6=0

:

 

->;=3+6<<678

!"#$%&'()*()+%)#

,-#

!"#.(/#%%)#!"##$"%&$'()*+,-.&/##01#%%)#'0"*/$1)##)%2,-.&/##()*(%)#2%)#*%#0)*%&3()+%#0&(4)5/5(%#%)#*%#
0)*%&3()+%#+&0055%#./)#*%#/502%)#6(3#'%)/*&788%)"#

$00&'%%3*#

9:;#

# #

'/33#/)*#<5(=8# <>/=%?1(33()+#

@%A%#20*%33%)#50)%)#*7(*%3(B8#*/5#%38%#203%=73%#%%)#()*(.(*7%3%#%%)C%(*#.0&25"#

90./3%)5%# '()*()+%)#60&*%)# ?# .00&/3# ?# +%.0&2*# 57<<%)# )(%5?2%5/3%)#
0)*%&3()+"# :%5# //)5/3# =0./3%)5%# '()*()+%)# */5# %%)# )(%5?2%5//3# 8/)#
//)+//)#2%5#:D#8/)#7(5#*%#>0<(5(%#./)#C%5#%3%2%)5#()#C%5#EF#5"0"."#C%5#
.03+%)*# %*%3+/<# 60&*%)# /1+%3%(*# GH(+77&# !"IJ"# K/5%&<501# /3<# )(%5?
2%5//3#'()*5#<5%%*<#2%5#I#=0./3%)5%#'()*()+"#

$00&'%%3*#

9#G;#=0./3%)5%#'()*()+%)J#

:#GI#=0./3%)5%#'()*()+J#

!#%%).07*(+<5%#.%&'()*()+#9:;#

L()/(&%# .%&'()*()+%)# A0/3<# :,MD# N:!D# :HD# :,FD# """# .03*0%)# //)# *%A%#
&%+%3"#

34546,7.%!)%&)%2#

@%# (0)'()*()+# (<#C%5#+%.03+#./)#*%#%3%85&0<5/5(<=C%#/55&/=5(%# 57<<%)#0.')()/8/! #%)#%/2"()/8/, ).%/%"#
O%)#(0)#0)5<5//5#6/))%%&#%%)#)%75&//3#/5002#%3%85&0)%)#.%&3(%<5#01#%P5&/#%3%85&0)%)#0>)%%25"#

Q)#N/93D#C%5#+%60)%#8%78%)A075D#(<#%%)#(0)'()*()+#/=5(%1"#:%5#N/#/5002#GII#>R#()#*%#8%&)D#II#%S#()#*%#
%3%85&0)%)6038J#.%&3(%<5#I#%3%85&0)#%)#60&*5#%%)#>0<(5(%1#(0)#G%%)#+"().%JT#N/R#

N/##S##%S###!###N/R#

:%5#93# /5002# GIU#>R# ()#*%# 8%&)D# IU# %S# ()# *%#%3%85&0)%)6038J# )%%25#*(5# %3%85&0)#0>#%)#60&*5# %%)#
)%+/5(%1#(0)#G%%)#"%).%JT#93S#

93##R##%S###!###93S#

H(+77&#!"I#V#W%3/5(%#57<<%)#C%5#//)5/3#
:?/502%)#*/5#%%)#)(%5?2%5//3#.(/#

=0./3%)5%#'()*()+#8/)#'()*%)#%)#A(B)#
>0<(5(%#()#C%5#EF#

!"#$%&'()*()+%)#

,-#

!"#.(/#%%)#!"##$"%&$'()*+,-.&/##01#%%)#'0"*/$1)##)%2,-.&/##()*(%)#2%)#*%#0)*%&3()+%#0&(4)5/5(%#%)#*%#
0)*%&3()+%#+&0055%#./)#*%#/502%)#6(3#'%)/*&788%)"#

$00&'%%3*#

9:;#

# #

'/33#/)*#<5(=8# <>/=%?1(33()+#

@%A%#20*%33%)#50)%)#*7(*%3(B8#*/5#%38%#203%=73%#%%)#()*(.(*7%3%#%%)C%(*#.0&25"#

90./3%)5%# '()*()+%)#60&*%)# ?# .00&/3# ?# +%.0&2*# 57<<%)# )(%5?2%5/3%)#
0)*%&3()+"# :%5# //)5/3# =0./3%)5%# '()*()+%)# */5# %%)# )(%5?2%5//3# 8/)#
//)+//)#2%5#:D#8/)#7(5#*%#>0<(5(%#./)#C%5#%3%2%)5#()#C%5#EF#5"0"."#C%5#
.03+%)*# %*%3+/<# 60&*%)# /1+%3%(*# GH(+77&# !"IJ"# K/5%&<501# /3<# )(%5?
2%5//3#'()*5#<5%%*<#2%5#I#=0./3%)5%#'()*()+"#

$00&'%%3*#

9#G;#=0./3%)5%#'()*()+%)J#

:#GI#=0./3%)5%#'()*()+J#

!#%%).07*(+<5%#.%&'()*()+#9:;#

L()/(&%# .%&'()*()+%)# A0/3<# :,MD# N:!D# :HD# :,FD# """# .03*0%)# //)# *%A%#
&%+%3"#

34546,7.%!)%&)%2#

@%# (0)'()*()+# (<#C%5#+%.03+#./)#*%#%3%85&0<5/5(<=C%#/55&/=5(%# 57<<%)#0.')()/8/! #%)#%/2"()/8/, ).%/%"#
O%)#(0)#0)5<5//5#6/))%%&#%%)#)%75&//3#/5002#%3%85&0)%)#.%&3(%<5#01#%P5&/#%3%85&0)%)#0>)%%25"#

Q)#N/93D#C%5#+%60)%#8%78%)A075D#(<#%%)#(0)'()*()+#/=5(%1"#:%5#N/#/5002#GII#>R#()#*%#8%&)D#II#%S#()#*%#
%3%85&0)%)6038J#.%&3(%<5#I#%3%85&0)#%)#60&*5#%%)#>0<(5(%1#(0)#G%%)#+"().%JT#N/R#

N/##S##%S###!###N/R#

:%5#93# /5002# GIU#>R# ()#*%# 8%&)D# IU# %S# ()# *%#%3%85&0)%)6038J# )%%25#*(5# %3%85&0)#0>#%)#60&*5# %%)#
)%+/5(%1#(0)#G%%)#"%).%JT#93S#

93##R##%S###!###93S#

H(+77&#!"I#V#W%3/5(%#57<<%)#C%5#//)5/3#
:?/502%)#*/5#%%)#)(%5?2%5//3#.(/#

=0./3%)5%#'()*()+#8/)#'()*%)#%)#A(B)#
>0<(5(%#()#C%5#EF#

CH4 
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9:7.:;'#<-',:.'=*>:;37.'0:7'567,37'::7'337'763.?

 @3.::;:.**@A

 

! :+'.3';36,37'/6.'B346*,630'-C-.33@

25A

 

"#
4 
D#

3 
#

2 
E'#F

 G6#
4 
H#

3 
#

2 
G'#";

 #
2

4 3 2 1 0

!"#$%&'()*()+%)#

,-#

!"#.(/#%%)#!"##$"%&$'()*+,-.&/##01#%%)#'0"*/$1)##)%2,-.&/##()*(%)#2%)#*%#0)*%&3()+%#0&(4)5/5(%#%)#*%#
0)*%&3()+%#+&0055%#./)#*%#/502%)#6(3#'%)/*&788%)"#

$00&'%%3*#

9:;#

# #

'/33#/)*#<5(=8# <>/=%?1(33()+#

@%A%#20*%33%)#50)%)#*7(*%3(B8#*/5#%38%#203%=73%#%%)#()*(.(*7%3%#%%)C%(*#.0&25"#

90./3%)5%# '()*()+%)#60&*%)# ?# .00&/3# ?# +%.0&2*# 57<<%)# )(%5?2%5/3%)#
0)*%&3()+"# :%5# //)5/3# =0./3%)5%# '()*()+%)# */5# %%)# )(%5?2%5//3# 8/)#
//)+//)#2%5#:D#8/)#7(5#*%#>0<(5(%#./)#C%5#%3%2%)5#()#C%5#EF#5"0"."#C%5#
.03+%)*# %*%3+/<# 60&*%)# /1+%3%(*# GH(+77&# !"IJ"# K/5%&<501# /3<# )(%5?
2%5//3#'()*5#<5%%*<#2%5#I#=0./3%)5%#'()*()+"#

$00&'%%3*#

9#G;#=0./3%)5%#'()*()+%)J#

:#GI#=0./3%)5%#'()*()+J#

!#%%).07*(+<5%#.%&'()*()+#9:;#

L()/(&%# .%&'()*()+%)# A0/3<# :,MD# N:!D# :HD# :,FD# """# .03*0%)# //)# *%A%#
&%+%3"#

34546,7.%!)%&)%2#

@%# (0)'()*()+# (<#C%5#+%.03+#./)#*%#%3%85&0<5/5(<=C%#/55&/=5(%# 57<<%)#0.')()/8/! #%)#%/2"()/8/, ).%/%"#
O%)#(0)#0)5<5//5#6/))%%&#%%)#)%75&//3#/5002#%3%85&0)%)#.%&3(%<5#01#%P5&/#%3%85&0)%)#0>)%%25"#

Q)#N/93D#C%5#+%60)%#8%78%)A075D#(<#%%)#(0)'()*()+#/=5(%1"#:%5#N/#/5002#GII#>R#()#*%#8%&)D#II#%S#()#*%#
%3%85&0)%)6038J#.%&3(%<5#I#%3%85&0)#%)#60&*5#%%)#>0<(5(%1#(0)#G%%)#+"().%JT#N/R#

N/##S##%S###!###N/R#

:%5#93# /5002# GIU#>R# ()#*%# 8%&)D# IU# %S# ()# *%#%3%85&0)%)6038J# )%%25#*(5# %3%85&0)#0>#%)#60&*5# %%)#
)%+/5(%1#(0)#G%%)#"%).%JT#93S#

93##R##%S###!###93S#

H(+77&#!"I#V#W%3/5(%#57<<%)#C%5#//)5/3#
:?/502%)#*/5#%%)#)(%5?2%5//3#.(/#

=0./3%)5%#'()*()+#8/)#'()*%)#%)#A(B)#
>0<(5(%#()#C%5#EF#

!

"#$%&$'(')

 

#**+,-./0'1')

 

234567,67837

9:7.:;'#<-',:.'=*>:;37.'0:7'567,37'::7'337'763.?

 @3.::;:.**@A

 

! :+'.3';36,37'/6.'B346*,630'-C-.33@

25A

 

"#
4 
D#

3 
#

2 
E'#F

 G6#
4 
H#

3 
#

2 
G'#";

 #
2

4 3 2 1 0
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2) Ionaire bindingen 

! ./--37'metaal 37'niet-metaal 

! 3930.4*-.:.6-;<3'67.34:;.63'./--37

 ionen

&=>?

 *+''''''3930.46-;<'839:,37

 :.**@'*+'84*3A':.*@37

25?

 

>:'B

 

3B

 

"!

 

>:C

 

DEF&=>

"9'C'3B

 

"!

 

"9B

 

E>&=>
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&9:;&<$'2$<=&:>&:?@

 A34BCD3E678''''''37''''''6*737'

67'337'1F,6D37-6*7CE3'

046-.CE-.4/G.//4

25@

 

:C"E'046-.CE

 

CE.3473437,3

 37'''''6*737

! "#!$%&'()*()+%)!

,-!

./00%)!'%(*%! (1)%)!1)202332!)/!

%%)! (1)'()*()+#! 43))%%&! *(2!

5&16%0! +%'%/&2! 7%2! %%)! 8%%&!

+&112! 33)239! 3217%)! *3)!

1)202332!%%)!!"#$%&'!#(!#)!7%2!

%%)! *&(%*(7%)0(1)39%! 3++&%:

+32(%! ;3)! 392%&)%&%)*! <3
=
:! %)!

>9
?
:(1)%)@! %%)! <3>9:A&(0239!

B33&()! *%! %9%A2&10232(06C%!

322&362(%! 2/00%)! *%! <3=! (1)%)!

%)! *%! >9
?
:(1)%)! *17()%%&2! 15!

*%! %9%A2&10232(06C%! &%5/90(%0!

2/00%)!*%!<3
=
:(1)%)!1)*%&9()+!%)!*%!>9

?
:(1)%)!1)*%&9()+#! D1)3(&%!;%&'()*()+%)!B1&*%)!11A!*"+,%#!

+%)1%7*#! E(+//&! "#,! +%%F2! *%! 06C(AA()+! ;3)! *%! <3
=
:! %)! >9

?
:(1)%)! ()! %%)! <3>9:A&(0239#! D1)3(&%!

;%&'()*()+%)!B1&*%)!+%;1&7*!2/00%)!A32(1)%)!;3)!7%239%)!%)!3)(1)%)!;3)!)(%2:7%239%)#!

$11&'%%9*%)!

G>9!H!>3E,!H!I(J&!H!<3,K!

L%2! 33)239! %9%A2&1)%)! *32! %%)! 32117! A3)! 15)%7%)! 1F!

3F0233)! A3)! :! ()! 39+%7%)%! &%+%9! :! 3F+%9%(*! B1&*%)! /(2! *%!

510(2(%! ;3)! C%2! %9%7%)2! ()! C%2! MK! 2#1#;#! C%2!7%%02! )3'(N%!

%*%9+30#! E(+//&! "#"! 211)2! *%! &%932(%! 2/00%)! *%! +%;1&7*%!

71)1:3217(+%! (1)%)! %)! C%2! )3'/&(+%! %*%9+30! ;11&! %%)!

33)239! C11F*+&1%5%9%7%)2%)#! O%B11)9(NA! B1&*2! C%2! (1)!

+%;1&7*! *32! %;%);%%9! %9%A2&1)%)! C%%F2! 390! C%2! 7%%02!

)3'(N%!%*%9+30#!

$11&'%%9*!

G!PQR!5
=
!H!QR!%

?
S!

T%%02!)3'(N%!%*%9+30!(0!U&!PQV!5
=
!H!QV!%

?
S#!

W/0!G!;%&9(%02!Q!%
?
!%)!B1&*2!G

=
!PQR!5

=
!H!QV!%

?
S#!

X!PV!5
=
!H!V!%

?
S#!

T%%02!)3'(N%!%*%9+30!(0!<%!PQY!5
=
!H!QY!%

?
S#!

W/0!X!)%%72!,!%
?
!15!%)!B1&*2!X

,?
!PV!5

=
!H!QY!%

?
S#!

Z%)! (1)3(&%! ;%&'()*()+! 2/00%)! G
=
! %)! X

,?
! ! C%%F2! 390! 021(6C(17%2&(%! G,XH! 33)+%8(%)! C%2! +%C%%9!

%9%A2&(06C!)%/2&339!71%2!8(N)#!

$11&!*%!A32(1)%)!*(%!+%;1&7*!B1&*%)!/(2!*%!2&3)0(2(%7%239%)!+332!*%8%!7%2C1*%!)(%2!15#!$11&915(+!

71%2! %&! +%B%&A2!B1&*%)!7%2! *%! +%+%;%)0! ()! 23'%9! "#Q#!T%&A! 15! *32! 0177(+%!7%239%)!7%%&*%&%!

E(+//&!"#,!:!<32&(/76C91&(*%A&(0239!

E(+//&!"#"![!\%932(%!2/00%)!*%!93*()+!;3)!71)1:

3217(+%!(1)%)!%)!*%!510(2(%!;3)!C%2!7%%02!)3'(N%!

%*%9+30!()!C%2!MK#!W%!2&3)0(2(%:7%239%)!2%99%)!C(%&!)(%2!

7%%#!
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!!

"#$%&$'!'(

 

#))*+,-./'0'(

 

123456+56726

148

 

95:;'%7<;'=>"?@

 

;'">A;'888

 

B@

 

<;'C?@

 

<0

 

;'D>@

 

A0

 

;'888

! "#!$%&'()*()+%)!

,-!

./00%)!'%(*%! (1)%)!1)202332!)/!

%%)! (1)'()*()+#! 43))%%&! *(2!

5&16%0! +%'%/&2! 7%2! %%)! 8%%&!
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Ar = 1,0079 
Ar = 15,9994 

Mr = 18,0152 

Relatieve AM/MM 
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Of massa van 1 mol zuivere stof (g) = Ar of Mr  
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Brutoformule, minimale formule, 
structuurformule 
Voorbeeld: benzeen 
- minimale/empirische formule: CH 
- brutoformule: C6H6 
- structuurformule 
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Minimale- en brutoformule vs structuur 

Minimale- en brutoformules kunnen experimenteel 
bepaald worden (bomcalorimetrie en/of 
massaspectrometrie). 
Voor de exacte structuur zijn echter 
spectroscopische technieken nodig die de 
functionele groepen bepalen. 
Voorbeeld: 
C2H6O :  alkohol ? C2H5-OH 

  ether ? CH3-O-CH3 
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Empirische/minimale formule: CH 
Brutoformule?: C2H2, C6H6,…? (via MS!) 



Oefening 

Wat is de natuurlijke abundantie van 
13C, aannemende dat de geonormale 
atomaire massa van C uitsluitend 
wordt bepaald door 12C en 13C 
(verwaarloos de bijdrage van 14C) 

Antwoord: 1,1 % 
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