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0./)2/,$!:)114.0(A!)'7&.0R0.7>!#!:)114.0(A!
)'7&.0R0.7!+)9c()!:)4'$,!9)425!;,!,E(',1,2A!
%'&:(0:&2>!H'!%,'+&%$!$)1,!$)'(!)*!2,:(4',!$,'0,$!D&!Kc
:',50(!&;;',/0&(,5!,/,.0.7!:)4'$,!)'!$)1,(+0.7G>!

X!(+0.C!0(!9)425!;,!',&$).&;2,!()!5)!&9&A!90(+!(+,!
-./0').1,.(&2!3:0,.:,!!:)4'$,!&.5!0.$(,&5!',I40',!&.!
&2(,'.&(0/,!$:0,.:,!:)4'$,>!DU&C,8!3(',&1$8!Q0/,'$p!
O0)50/,'$0(A!&.5!-/)24(0).p!-:)2)7Ap!6A.&10:!-&'(+!
&.5!!P2);&2!F+&.7,p!_0$()'A!&.5!-/)24(0).!)*!(+,!
-&'(+p!-./0').1,.(&2!P,)2)7AG!



! ML!

-)./("),

5TB,,KF*),2&.%0(L0M,/&,3&.,)F$"N,*%(,
'$00$":,I%&',&.%,2.%%$2.+.',)F*),3&.,
E&.+/,+$N(,)&,0((,&II(%(/,$",)F(,I.).%(,

*"/,EF3Q,

5UB,,KF*),2&.%0(L0M,/&,3&.,)F$"N,0F&.+/,
V(,/%&??(/,*0,%(O.$%(/,I&%,)F(,!-,'*P&%,

*"/,EF3Q,

"^!
X!(+0.C!(+,',!&',!/,'A!*,9!$(').7!)**,'0.7$!(+&(!;'057,!
-3!&.5!(+,!+41&.0(0,$>!F2&$$0:$!&.5!-(+0:$!&',!(+,!).2A!
).,$!X!:&.!(+0.C!)*!9)'(+!(&C0.7>!

X!+).,$(2A!:&.i(!(+0.C!)*!&.A>!

"e! (+0$!0$!&!+47,!1&<)'!&$!0(!0$>>!0!9)425!.)(!',:)11,.5!
&550.7!&.A!1)',!',I40',1,.($j!

(+,!,./0').1,.(&2!$:0,.:,!:2&$$!$+)425!+&/,!&!
%&2,):201&(,!&2(,'.&(0/,!&.5!&!$:0,.:,!)*!',.,9&;2,!
,.,'7A!D%+A$0:$G!&2(,'.&(0/,>!

!
-)./("), 5WB,X&,3&.,F*#(,*"3,*//$)$&"*+,2&''(")0,3&.,E&.+/,+$N(,)&,0F*%(Q,

"! !!
K! qM!-3j!
M! !!

\!
J+,.!:).$05,'0.7!()%0:$!*)'!3,.0)'!3,10.&'8!X!(+0.C!(+&(!()%0:$!*):4$0.7!).!7,)7'&%+A!$+)425!.)(!;,!:).$05,',5>!
X!5)!.)(!+&/,!&!/,.5,((&!&7&0.$(!7,)7'&%+A8!+)9,/,'!(+,',!0$!&!7,)7'&%+A!$,10.&'!(+&(!*42*022$!(+,!-3!3,.0)'!
$,10.&'>!X!505!.)(!(&C,!(+,!7,)7'&%+A!$,10.&'!;,:&4$,!X!505!.)(!$(45A!&.5!&1!.)(!&$!0.(,',$(,5!0.!(+0$!()%0:8!
+)9,/,'!(+,!%')<,:(!(+&(!9,!,.5,5!4%!5)0.7!*)'!3,10.&'!9&$!$(').72A!7,)7'&%+A!;&$,5>!

]!

=)',!$):0&2!,/,.($T7,(!()!C.)9!)(+,'!1&<)'$!9)425!;,!7',&(>!!
!
#U3H8!X!9)425!20C,!()!',:)11,.5!0.:)'%)'&(0.7!1)',!#241.0!Q,&5,'!%')<,:($>!N+0$!%')<,:(!9&$!%&'(!)*!3&'&+!
J,$(i$!-./0').1,.(&2!-:).)10:$!:2&$$!&.5!9&$!).,!)*!(+,!1)$(!+,2%*42!&:&5,10:T.,(9)'C0.7!,E,':0$,$!Xi/,!,/,'!
5).,!0.!1A!*)4'!A,&'$>!X!4.5,'$(&.5!0(!0./)2/,$!&!2)(!)*!:))'50.&(0).8!7))5!',2&(0).$8!D&.5!&/&02&;020(A!).!(+,!%&'(!
)*!(+,!&241.0G>>>;4(!0(!0$!',&22A!/&24&;2,!&.5!1&.A!)*!1A!%,,'$!9+)!X!+&/,!(&2C,5!()!+&/,!.)(!+&5!(+&(!)%%)'(4.0(A!
&.5!9,',!$4'%'0$,5!(+&(!(+0$!,E0$(,5!&.5!',&22A!90$+!(+,A!+&5>!

^!

X(!9&$!',&22A!50**0:42(!()!:)1%2,(,!1A!:).:,.('&(0).!&$!%2&.,5!;,:&4$,!$)!*,9!:)4'$,$!0.!0(!9,',!)**,',5!1A!2&$(!
(9)!$,1,$(,'$!&(!=&:&2,$(,'!&.5!$,/,'&2!)*!(+)$,!)**,',5!)/,'2&%%,5>!?')/050.7!&!7',&(!'&.7,!)*!:)4'$,$!(+&(!
:)4.(!()9&'5$!(+,!:).:,.('&(0).!9)425!+,2%!(+0$>!-3!0$!&!+47,!1&<)'8!&.5!9+02,!(+,!0.(,'50$:0%20.&'A!.&(4',!0$!
7',&(!&%%',:0&(,58!&22)90.7!$(45,.($!1)',!*2,E0;020(A!90(+!$)1,!)*!(+,!',I40',1,.($!9)425!&22)9!&!1)',!*42*0220.7!
1&<)'>!!
!
H/,'&22!X!',&22A!2)/,5!;,0.7!&.!,./0').1,.(&2!$(450,$!1&<)'8!&.5!(+,!5,%&'(1,.(!&$!&!9+)2,>!

e!
g,$>!?2,&$,!5)!.)(!(&C,!(+,!:')$$!20$(0.7!&9&A!*')1!(+,!B&22!:&%$().,>!F)1%&'&(0/,!-./0').1,.(!&.5!
6,/,2)%1,.(!3(450,$>!N+,!-3!:&%$().,!0$!.)(!0.(,',$(0.7!&.5!&%%,&20.7!()!&22!$(45,.($!90(+0.!(+,!5,%&'(1,.(8!$)!
%2,&$,!2,(!*4(4',!C05$!())!+&/,!&.!)%(0).!)*!.)(!+&/0.7!()!5)!&!7')4%!:&%$().,>!U&$(!$,1,$(,'!$,/,'&2!1&<)'$!4%!()!
^!)'!$)8!0!;,20,/,!9,',!,.')22,5!0.!(+&(!:&%$().,>!-/05,.:,!()!$+)9!(+&(!$(45,.($!&',!0.(,',$(,5!0.!(+&(!:2&$$>!

h! !!
b! !!
"L! !!

""!

N+,!1&<)'!%2&.!0$!$01%2A!())!2&'7,>!=A!-./0').1,.(&2!3:0,.:,!1&<)'!0.:245,5!"b!:)4'$,$>!!X!:)425!+&/,!.,&'2A!
5)4;2,5!1&<)',5!0.!(9)!)(+,'!5,%&'(1,.($!90(+!(+)$,!"b!:)4'$,$!0.$(,&58!0*!X!+&5!9&.(,5!()>!!=4:+!)*!1A!(01,!&(!
=&:&2,$(,'!9&$!$%,.(!5,50:&(,5!()!*0220.7!1A!-3!:)4'$,!',I40',1,.($8!9+0:+!2,*(!20((2,!(01,!*)'!*4.!$05,c:)4'$,$!
(+&(!&',!1,&.(!()!1&C,!4%!(+,!*24**!)*!&!20;,'&2!&'($!,54:&(0).>!
!
X!(+0.C!(+&(!%,'+&%$!(+,!-./0').1,.(&2!3:0,.:,!:)',!$+)425!;,!:).$05,',5!50**,',.(!(+&.!(+,!-./0').1,.(&2!
3(450,$!1&<)'>!!X!*)4.5!/&24,$!0.!(+,!$):0&2!$:0,.:,!&.5!+41&.0(0,$!:)4'$,$!(+&(!X!())C8!;4(!9+,.!(+0.C0.7!&;)4(!
:&',,'!%',%&',5.,$$8!&!*422c).!1&<)'!%2&.!)*!$:0,.:,!:)4'$,$!90(+!).2A!&!*,9!$4%%2,1,.(&2!$):0&2!$:0,.:,!D.)(!
+41&.0(0,$G!:)4'$,$!9)425!;,!1)',!;,.,*0:0&2!()!9+&(!X8!&$!&!$:0,.:,!$(45,.(8!+)%,!()!&:+0,/,!&.5!9+&(!:&',,'!
%&(+!X!90$+!()!*)22)9>!!B)'!,E&1%2,8!(+,!',I40',1,.($!*)'!(+,!-./0').1,.(&2!3:0,.:,!:)',!&',!,E(',1,2A!9,&C!0.!
(+,0'!1&(+,1&(0:$!',I40',1,.($>!!X!%,'$).&22A!9)425!;,.,*0(!*')1!1&(+!:)4'$,$!7)0.7!4%!()!142(0/&'0&;2,!
:&2:424$!&.5!50**,',.(0&2!,I4&(0).$>!_)9,/,'8!;,:&4$,!)*!(+,!+,&/A!+41&.0(0,$!&.5!$):0&2!$:0,.:,!',I40',1,.($8!
(+,',!9&$!.)!'))1!()!,1%+&$0R,!(+,$,!I4&.(0(&(0/,!$C022$>!H/,'&228!X!;,20,/,!(+&(!(+,',!$+)425!;,!$,%&'&(,!
%')7'&1!5,/,2)%,5!*)'!-./0').1,.(&2!3:0,.:,!(+&(!+&$!&!14:+!$(').7!,1%+&$0$!).!I4&.(0(&(0/,!!5,%(+!0.!$:0,.:,!
:)4'$,$!&.5!5,%&'(1,.($!(+&(!9)425!$40(!(+,!$:0,.:,c!10.5,5!$(45,.(!

"K! !!
"M! !!

"\!

X!/&24,!&!2)(!)*!(+0.7$!(+&(!X!2,&'.,5!0.!1A!-3!:2&$$,$8!&.5!$)1,!)*!(+,1!%')*)4.52A!0.*24,.:,5!(+,!9&A!X!$,,!&.5!
&:(!0.!(+,!9)'25!&')4.5!1,>!N+&(!$&058!X!&2$)!*,2(!20C,!X!$%,.(!&!2)(!)*!(01,!0.!0.(')54:()'A!:2&$$,$!&:')$$!(+,!
;',&5(+!)*!50$:0%20.,$8!9+,',&$!X!90$+!X!:)425!+&/,!547!5,,%,'!0.()!9+&(!1)$(!0.(,',$(,5!1,>!-./0').1,.(&2!
o4$(0:,!0$!9+&(!1)$(!:&22$!()!1,!90(+0.!-38!&.5!X!(+0.C!70/,.!1)',!*2,E0;020(A!()!;4025!&!:)',!*)'!1A$,2*!X!:)425!+&/,!
%4$+,5!1A$,2*!()!7')9!&!2)(!*')1!$(45A0.7!(+&(>!N+&(!0$!1A!1&0.!:)11,.(a!X!90$+!(+,!:)4'$,!',I40',1,.($!+&5!
;,,.!9&A!1)',!*2,E0;2,>!B)22)90.7!(+,!$('4:(4',!)*!(+,!1&<)'!*,2(!20C,!+))%c<41%0.7!*)'!&;)4(!+&2*!)*!(+,!:2&$$,$8!
&.5!X!9)425!20C,5!()!+&/,!:',&(,5!&!1)',!%,'$).&22A!:+&22,.70.7!1&<)'!&.5!+&/,!1)',!:+)0:,!*)'!:2&$$,$8!90(+!



! M"!

-)./("), 5WB,X&,3&.,F*#(,*"3,*//$)$&"*+,2&''(")0,3&.,E&.+/,+$N(,)&,0F*%(Q,
7405&.:,!()!5)!(+&(!90$,2A>!X.!;,0.7!3H!0.(,'50$:0%20.&'A8!X!:)425.i(!',&22A!7,(!/,'A!5,,%!0.()!&.)(+,'!50$:0%20.,!)'!
0.()!).,!5'0/0.7!05,&>!

"]!

N+,!-3!5,%&'(1,.(!0$!&!'&(+,'!50$:)..,:(,5!:)114.0(A8!54,!0.!1)$(!%&'(!()!(+,!0.(,'50$:0%20.&'A!.&(4',!)*!(+,!
1&<)'>!N+4$!1&.A!1&<)'$!&.5!10.)'$!',1&0.!&.).A1)4$!()!).!&.)(+,'>!N+,',!&',!5,*0.0(,2A!20((2,!(+0.7$!(+,!
5,%&'(1,.(!:)425!5)!()!;'0.7!(+,!7')4%!()7,(+,'>!!
c!N+,!-.720$+!6,%&'(1,.(!*)'!,E&1%2,8!)**,'$!;&7,2$!&.5!:)**,,!).!1).5&A!1)'.0.7$>!!
c!J,!:)425!01%')/,!(+,!$(45,.(!2)4.7,>!D)'!,/,.!<4$(!(&2C!0(!4%!1)',G>!
c!50/,'$0*A!(+,!;))C!$,2,:(0).!0.!(+,!2)4.7,8!1&A;,!&55!$)1,!$4$(&0.&;020(A!*021$!
c!-3!1)/0,!.07+($!D(+,',!&',!3H!1&.A!*021$T5):41,.(&'0,$!(+&(!&',!0.:',50;2A!',2,/&.(!()!)4'!$(450,$G!
c!_&%%A!_)4'$!*)'!<4.0)'$T$,.0)'$!90(+!(+,!$(&**!&.5!%')*,$$)'$>!

"^! [)%,>!

"e!
(+,!,$!5,%(!0$!$(022!$('47720.7!90(+!*)'10.7!&!:)+)'(T!:)114.0(A!&1).7!(+,!1&<)'$>!0!9)425!+07+2A!',:)11,.5!
)'7&.0R0.7!&!5,%(c905,!:&1%0.7!('0%!&(!(+,!;,70.0..7!)*!*&22!$,1,$(,'!D(+&.!&.A!1&<)'T10.)'!&((,.5G!0.!)'5,'!()!
*)$(,'!1)',!)*!&!:)114.0(A!$%0'0(>!!&2$)!+&/0.7!&!%2&:,!*)'!1&<)'$!()!9)'C!()7,(+,'!D0,!&!:)1%4(,'2&;G!9)425!;,!
/,'A!+,2%*42!0.!:',&(0.7!&!$%&:,!(+&(!,$!1&<)'$!:&.!:&22!(+,0'!)9.>!

!



! ""!

!""#$%&'()*(+#,-$&$.(/01#23&4#5(
(
#$%&'($!)*+'!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!

!

Learning 
Objectives 

+#4#6(7( +#4#6(8( +#4#6(9( +#4#6(:( +#4#6(
,2;&#4#%(

The ability to think 
systematically about 

complicated 
problems. 

-.*/'&!0(!123$$'(!

1024!*(&!

52'/'($*$30(/6!

72'*$/!2'8*$'&!3&'*/!02!

&*$*!*/!%(2'8*$'&9!02!

&2*1/!1'*4!02!

/3+583/$3:!:0((':$30(/!

;'<3(/!$0!'/$*.83/=!

:0((':$30(/!*(&!

5'2:'3>'!3+583:*$30(/!

0?!$='!+*$'23*8!

;23(</!$0<'$='2!2'8*$'&!

&*$*!02!3&'*8/!3(!

520&%:$3>'!1*@/9!

$=020%<=8@!&3/:%//'/!

3+583:*$30(/!0?!

+*$'23*8!

A'>'805/!3(/3<=$?%8!

:0((':$30(/!*(&!

5*$$'2(/!$=*$!2'B%32'!

3($'88':$%*8!:2'*$3>3$@!

!

The ability to 
understand the 

premises of diverse 
disciplines. 

-.*/'&!0(!123$$'(!

1024!*(&!

52'/'($*$30(/6(

)0!:0((':$30(/!$0!

0$='2!&3/:3583('/C!

D3+3$'&!02!?02:'&!

:0((':$30(/!$0!0$='2!

&3/:3583('/C!

EF5802'/!:0((':$30(/!

$0!0$='2!&3/:3583('/C!

G'*(3(<?%8!*(&!

'??':$3>'!:0((':$30(/!$0!

0$='2!&3/:3583('/C!

!

The ability to 
appreciate the nature 

of scientific 
uncertainty and 

controversy. 
-.*/'&!0(!123$$'(!

1024!*(&!

52'/'($*$30(/6(

A0'/(H$!*:4(018'&<'!

$=*$!$='2'!3/!

%(:'2$*3($@!02!

:0($20>'2/@C!

#3+58@!2'502$/!1=*$!

0('!/3&'!02!$='!0$='2!

/*@/!13$=!(0!

&3/:%//30(C!

I:4(018'&<'/!&3??'23(<!

503($/!0?!>3'1!13$=3(!

$='!/:3'($3?3:!

:0++%(3$@9!.%$!

0>'28004/!02!

+3/2'52'/'($/!/0+'!

3+502$*($!503($/!0?!

>3'1C!

J/!*1*2'!0?!*(&!

*:4(018'&<'/!&3??'23(<!

503($/!0?!>3'1!13$=3(!

$='!/:3'($3?3:!

:0++%(3$@9!*(&!%/'/!

2'*/0('&!*2<%+'($/!$0!

'F58*3(!1=@!='!02!/='!

=*/!*&05$'&!*!

5*2$3:%8*2!>3'1C!

!



! "K!

Learning 
Objectives 

+#4#6(7( +#4#6(8( +#4#6(9( +#4#6(:( +#4#6(
,2;&#4#%(

7='!*.383$@!$0!

*552':3*$'!$='!

(*$%2'!0?!0%2!

/5':3'/9!/5323$%*83$@9!

*'/$='$3:/9!*(&!

2'8*$30(/=35/!*(&!

&3??'2'(:'/!*+0(<!

:%8$%2'/!

-.*/'&!0(!123$$'(!

1024!*(&!

52'/'($*$30(/6(

A0'/!(0$!2':0<(3L'!$='!

3+5*:$!0?!=%+*(!

(*$%2'9!/5323$%*83$@9!

*'/$='$3:/!*(&!:%8$%2*8!

4(018'&<'!*(&!3/!

%(*.8'!$0!?02+%8*$'!

:8'*28@!:0($'F$%*8!

*(*8@/3/C!

M':0<(3L'/!$='!3+5*:$!

0?!=%+*(!(*$%2'9!

/5323$%*83$@9!*'/$='$3:/!

*(&!:%8$%2*8!4(018'&<'!

.%$!3/!%(*.8'!$0!

?02+%8*$'!*!:8'*2!

:0($'F$%*8!*(*8@/3/C!

M':0<(3L'/!$='!3+5*:$!

0?!=%+*(!(*$%2'9!

/5323$%*83$@9!*'/$='$3:/!

*(&!:%8$%2*8!4(018'&<'!

*(&!'F58*3(/!3$!%/3(<!

:0($'F$%*8!*(*8@/3/C!

M':0<(3L'/!$='!3+5*:$!

0?!=%+*(!(*$%2'9!

/5323$%*83$@9!*'/$='$3:/!

*(&!:%8$%2*8!4(018'&<'!

*(&!'F58*3(/!3$!%/3(<!

:0($'F$%*8!*(*8@/3/!$=*$!

*&&2'//'/!$='!

2'8*$30(/=35!*+0(<!

&3??'2'($!:0($'F$/C!

!

7='!:*5*:3$@!?02!

:0(/'(/%/!.%38&3(<!

*(&!*552':3*$30(!0?!

<20%5!&@(*+3:/!

-.*/'&!0(!<20%5!

10246(

I88!<20%5!+'+.'2/!

=*>'!&3??'2'($!

5'2/5':$3>'/!*(&!*2'!

(0$!13883(<!$0!83/$'(!$0!

$=0/'!0?!$='!0$='2!

<20%5!+'+.'2/C!

;3:4'23(<!*(&!

+3/:0++%(3:*$30(!

?2'B%'($8@!0::%2C(

#0+'!+'+.'2/H!

5'2/5':$3>'/!*2'!='*2&!

+02'!?2'B%'($8@!$=*(!

0$='2/C!)0!*$$'+5$!3/!

+*&'!$0!&2*1!0%$!$='!

053(30(/!*(&!

>3'1503($/!0?!+02'!

N/38'($O!<20%5!

+'+.'2/C(

I88!+'+.'2/!*2'!

:0+?02$*.8'!*(&!

/*$3/?3'&!13$=!$='!

+'*(/!0?!+*43(<!

520P':$!&':3/30(/C!

Q01'>'29!(0$!*88!

+'+.'2/!=*>'!*!>03:'!

3(!$='!1*@!$=0/'!

&':3/30(/!*2'!+*&'C(

I88!+'+.'2/!*2'!

:0+?02$*.8'!*(&!

/*$3/?3'&!13$=!$='!

+'*(/!0?!+*43(<!

520P':$!&':3/30(/C!I88!

<20%5!+'+.'2/!=*>'!*!

>03:'!3(!&':3/30(/9!

1='$='2!$='@!*2'!

?3(*88@!+*&'!.@!$='!

:0(/'(/%/!0?!$='!<20%5!

*/!*!1=08'9!02!*!8'*&'2!

02!/%.:0++3$$''C!

A':3/30(/!*2'!+*&'!

2*53&8@!*(&!'??3:3'($8@C(

!



! "R!

Learning 
Objectives 

+#4#6(7( +#4#6(8( +#4#6(9( +#4#6(:( +#4#6(
,2;&#4#%(

The ability to 
recognize and 

communicate with 
diverse kinds of 

specialists. 
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