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!(�$]$/ >e"+R"\/(8 {+R"\/( 90^]?

EaN



CHEM 624 (TNb(d

 Organmetallic chemistry II (II(p)"XS(R*]-'(Z!;K;C

 rs['=(8 �¤W(8 4-"6�'=( !sB"]E –4#B"C6Z/( !"#$,*/(8 4#6Q"6Q<=( !"#\#U"\#N( 2$B )#%<"3/( �? 4e06DB �$]/( !"V%qN( !sB"]E8 ©+(qE8 5#%qE 
d P 8  S !"B0,j q6b"C*+ 4e06DB �$]/( !"V%qN( yb(0t !"#\#U"\N( M$oC? >? �$]/( rs['(8

CHEM 625 (TNG(d

 Bio – inorganic chemistry (8O);M(8O)"XS(Z!;K;C

 "^�"VER( �q�8 4#m6Q"C3/( Y"#,#\/( M$oC? >? "^6:6Q<(8 46Z6Z¡ 4e06DB �� !()m*,% 4#U)*N( !"C#E8�/( – Y"#[<=( S !(�$]/( �;(0? y�(q*36Q(
d  4$6Z3,%  {E8�/(  §�`  ��#,N(  !",6:/( –

CHEM 630 (To`(d

 Advanced organic reaction (8L,364'(8O)"X/-'(0hS!]6-'

 F  ��OCO/(  F  r()V36Q=(8  4-"6�'=(  !sB"]E  }-  !sB"]3/(  �¤P fi,O3E8  d  f#6Z]3/"+  "^E"#\#U"\#?8  4e06D*/(  !sB"O]O3O/(  �(0U<(  a�*? RqmN(  >,6D3e
d 4e06D*/( Y"#,#\/( }- 4#OB"COoO6b=( !"m#OVo3O/( a�*? f,67E 23/(8 4#OTe�|O/( !=)O*3O/(8 r(�O3t=( F �)6:%<=(

CHEM 631 (ToE(d

 Stereochemistry (8;Y'2]-'(Z!;K;[-'

 4T#^/( f\67E 8 f#\67E F4[03]N( !"Te�|$/ 4T#^/( f\67E F!"C#\/<s/ 4#�(q]/( Y"#,#\/(  4#/"3/( 4#6Q"6Q<=( !"6Q(R)/( �so/( y:eR)3/ a,6Z? RqmN( (¤P
d4#/(�% �%(q? }$B  031 = 23/( !"Te�`( S 4#/(�\/( F4#m$W( !"Te�|$/

CHEM 632 (ToN(d

 Advanced  spectroscopy (8L,36L(8;];q(8O)"XS(Z!;K;C

 F4$3\/( �"#�<( S !"U0e<=( �q-8 F!"U0e<=( f#$1 F!"U0e<=( ª"3U'( 4$3\/( 4#-"#o? FY(q,W( .18 4#U8w\/'=( {3#-"#o,$/ �_0? x6b8 >B !"6Q(RA
 FDEPT  4+q« Fª8A�OON(  {Uq/(  �R"« FY"tw6Q=(  FNMR  46DVU  4meq�  NMR  4#-"#o? FGC/MS  LC/MS  Fr0^j MS  x#� �6:]E
 �#,_ }$B !"m#VoE FnOe 4+q« F4oVEqN( )*V/( 4#g"C¨ NMR 4#-"#o? F F4/06Z]N(�J )*V/( 4#g"C¨ NMR 4#-"#o? FINADEQUATE 4+q«

d "^36Q(RA .� 23/( !"#Cm3/(

CHEM 633 (Too(d

 Advanced physical organic chemistry (8L,36L(8;\!OR;r(8O)"XS(Z!;K;C

 4eq�U F ��C/(8 �$N(8 5e¤N( !(�¨<"E F 4#oz( �qW( 4;"o/( !";sB F ¬(0C/( f#$18 �)m*N( !sB"]3/( 4#%q[ rst >? fB"]3/( !"#/�( 46Q(RA
 !sB"]3/( >? 4]$3¡ �(0U<( }$B "^m#Vo3+ u/v8 �(qo6�=( 4eq�U8 {Uq/( � 5#%w/( 4eq�U8 4#B0C/(8 4?"*/( �)B"m/(8 yD,W(8 4#/"m3U=( 4/"W(

d4e06D*/(

Eao



CHEM 634 (Tob(d

 Advanced heterocyclic chemistry (8"#m!s64'5Y(8;3*t'(0!?C2K*-8L,364'Z!;K;[-'

 !"mO$cO/( !(v !"VO%qN( yb(0t8 �"Co6b( �qoO/ 4#$#6Z]E 46Q(RA u/¤%8 !"m$cO/( 46:U"|O3N( �� !"V%q,$/ 4#E"?8R<=( yb(0z( x6b8 RqmN( r8"C3e
 4mO$[ }$B k031 23/(  "^E"m3O67O?8 �+"67O3? ��8 �+"67O3? 46:U"|3? �� �Rv >? %<(  }$B k03cOE 23/(8 46:OU"|O3ON(  �O� 4#O6Q()6:O/(8 4#6Q",OnO/(

d 4,cO3$,O/( >e�CV/(

CHEM 635 (ToG(d

 Applied organic chemistry (8;3;?gu(8O)"XS(Z!;K;C

 4#Vo/(8 4#_s*/( Y"#,#\/( 46Q(RA u/¤%8 "^O]#CO6ZE8 4e06D*O/( ®"V6b<=( r"j fOi? �"#cO/( S 4e06D*/( Y"#,#\$/ 4]O$O3nN( !"m#VoO3/( RqmN( r8"C3e
 !()#VN(  Y"#,#%  46Q(RA  u/¤%  d  !"C#?"3#-(8  !"g)^N(  F  9=�=(  !"C\6:?  F  4e0#W(  !(A"6DN(  fOi?  "^B"Co6b(  �q�8  4]$3nN(  �O;"m*/(  �(0OOU<(8

d R0oO*O/(8 !"O^\CO/( �"Co6b( �q�8 x#C6ZE 46Q(RA d 4]$3nN( "^E"m#VoE8 "^]#C6ZE8 !(q,#/0V/( Y"#,#% 46Q(RA8 !"U0?R0]O/(8

CHEM 636 (ToT(d

 Bio- organic chemistry (J!;t'(D')L(Z!;K;C

!()#V$/(8 F!(R)#P0+q\/(8 F!()#3VV/( 5#%qE }$B �q*3/(8 F �"Co6b( 46Q(RA RqmN( r8"C3e8

CHEM 640 (Tb`(d

 Advanced physical chemical (8L,36L(8;\!OR;r(Z!;K;C

 f#/"c,$/ 4eR(qW( "\#?"Ce)/( �4U�3N( �� 4eR(qW( "\#?"\Ce)/( S 4?)m? �f#%0P� "VeA 4eq�UF �4#/"iN( f#/"c,$/ 4eR(qW( "\#?"Ce)/( yb(0z(
d4*eq6:/( !sB"]3/( �V3E �q�8 !"#%q[ �f#/"cN( S 4*eq6:/( !sB"]3/( 4#%q[ d4#3#/8w\/=(��8 4#3#/8w\/'=(

CHEM 641 (TbEd

 Chemical Kinetics (8;C2t'(Z!;K;[-'

 4#%q[ �.#3673/(  4eq�U –  RRKM  4eq�U�4#/"m3U'=(  �/"W( 4eq�U  �9A"6Z3/(  4eq�U  �4#g"#,#\/(  !sB"]3/(  4#\#U"\#?8  !=)*? {+ 4;s*/(
d"#B"*6X'(8 "#g06� 4o67CN( !sB"]3/( �©#67C3/( !s?"*? �!"6Q"#m/( �q� �46:U"|3N( �� !sB"]3/(

CHEM 642 (TbN(d

 Advanced molecular spectroscopy (8L,364'(8;vORn'(8;r!;g4'

 .1 !"#CmE 4o6Q(0+ f#$c3/( F!(R¤/( �A)*3? !"Te�`( �(�3P'( Fxe88q\#N( 4#-"#o? 4\6Q(0+ 2g"#,#\/( f#$c3/( F!(R¤/( �A)*3? !"Te�`( h(R8A
 26:#�"C¥N( {Uq/( �q¨¦0N( 26:#�"C¥/( r"|N(8 4#/�¥N( 4%qW(FY(q,W( .18 h"?(R 2]#� 9()n36Q'"+ 5#%w/( {#*E Fh"?(R 4#-"#o? FY(q,W(

�8w\/'=( ¢�¥N( {Uq/(8 NMR  80C/(

Eab



CHEM 643 (Tbo(d

 Quantum chemistry (Q[-'(Z!;K;C

 �A)*3N( !",#6:|$/ q¯A8q6X 4/A"*? F>|e�( a#;8 >|e�( r(8A F!(q¨¦0N( F>?�/( }$B �),3*N( q¯A8q6X 4/A"*? Fa\/( Y"#,#% >B 4#neR"E 4#]$t
 R(8)/(  F�qW( !",#6:`( F  �H�atom�  �%qN(  r"|N( 4/<"6:? �4/0VmN(  4#_0N(  4/()/(  !"V$o3? F4o6Q03N(  a#m/(  F4eA)*3/(  F4¨si/(  A"*+<=(  S

dh"°� �¨<"E Fa\/( "\#U"\#? y�8q- F{_8R)#^/( 4^#V6X !(R()N( F{_8R)#^/( �R¤/ 4,[s3N( !="W( Fa#6:`( 2g"C¨ u6Q",3N(

CHEM 644 (Tbb(d

  Statistical thermodynamics (8;\!"wMP&'(8O1'2t'(![;L!kO,-'

 !"#g"6Z['(  F�(qeA�2?�-  !"#g"6Z['(  Fh"?�3/0+  !"#g"6Z['(  F!"c_(wN(  Fkqt=(  a#6:m3/(  r(8AF4#U0U"\/(  a#6:m3/(  4/(A  F!"*_(q?8  4?)m?
 F2g"#,#\/( h(�E'=( F!(R¤/( A)*3? ¢"iN( �"¥/( F4e)#$m3/( 4#g"6Z['=( 4eR(qW( "\#?"Ce)/( F!(R¤/( 2g"C¨8 �R¤/(  A"[<( ¢"iN( �"¥/( F{367#Ce'( ��0+

d4#/"iN( 9)B F!(q,#/0V/( F4#6:#�"C¥N(8 4#+q^\/( !="|N( S 4#/"iN( 4,�U<=( F2,\/( Y"6Z['=( F!(R0$$V/(

CHEM 645 (TbGd

 Solid state chemistry (8?*"w-'(8-!t'(Z!;K;C

 5#%w/( {#*E F�g"3C/( �#,« �q� F R(qW( f#$c3/( F4eA"[<=( �R0$$V$/ 4#C#6:/( 4*6X<=( A0#[ F!(R0$$V/( yb(0t F46:U"|3N( !sB"]3/( S 4?)m?
d4V$6Z/( A(0,$/ 4#6:#�"C¥N(8 4#+q^\/( yb(0z( F R0$$V/(

CHEM 646 (TbT(d

 Polymer chemistry (0'2K;-)?-'(Z!;K;C

 5#%w/( {#*E F�g"3C/( �#,« �q� F R(qW( f#$c3/( F4eA"[<=( �R0$$V$/ 4#C#6:/( 4*6X<=( A0#[ F!(R0$$V/( yb(0t F46:U"|3N( !sB"]3/( S 4?)m?
d4V$6Z/( A(0,$/ 4#6:#�"C¥N(8 4#+q^\/( yb(0z( F R0$$V/(

CHEM 647 (Tb_d

 Nuclear and chemistry (8;S!/"xP':(8O:)m(Z!;K;C

 4*67N( !"e0C/( M#VoE F�A"N( �? �"*6X'=( ft()E F2B"*6X'=( f$c3/( {U(0; F2B"*6X'=( ±"67C/( F4#B"*6X'=( Y"#,#\/(8 4e80C/( Y"#,#\/"+ 4m$*3? �#6�(0?
dY"#,#\/( S

CHEM 648 (TbF(d

 Bio – physical chemistry (8O);M(8;\!OR;r(Z!;K;C

 F4o+(q/( 4;"� F�R(qW( Ff¥67/( F4;"o/( F4eR(qW( "\#?"Ce)/( F4#_0/0#V/( 4#,P<=( !(v !"Te�`( 2$B 4#g"e�]/( Y"#,#\/( !"#6Q"6Q<= !"m#VoE 
 F2V$6:/(0o67C/( fmC/( F4#_0/0#V/( 4#67�<=( Fr(�3t=(8 �)6:%<=( !sB"]E F4#g"#,#\/( !"U(�E's/( FxC6Z/( !(�¥E F�qW( y:V_ 4;"� F"#+8wU<=(
 � <̈"E  FfB"]3/(  r)*? F!sB"]3/(  4#\#U"\#?8 4#%q[ F2g"+q^\/( f#[w/( F��$e)/(F4_8�$/(  FMg"]/(   �%qN( Aqo/( F5#6Qw/( F�8(¤3/(  FR"673U'=(

d4#g06D/( "#_0/0#V/(8 4#g06D/( Y"#,#\/( F!"°�U'=( !sB"]E 4#%q[ F£s?<=(8 �R(qW(

EaG



CHEM 650 (TG`(d

 Complexation in analytical chemistry (8;*;*>6-'(Z!;K;[-'(e(0!?C'y4'

 d!"V%(wN( >e0\E �qe"*? d!"V%(wN( >e0\E8 �)6:%<=(8 5#6Qw/( !sB"]E S 5|W( d!"V%(wN( !sB"]E S h(�E=( d!"V%(wN( >e0\E !sB"]E
 S8 !(�$]/( ybsn36Q( S !"V%(wN( >e0\E !"m#VoE drs['=( !(qe"*? d�q6X"VN( �� !(qe"*N( d¦0-"\3/( 4omU )e)1 �q�8 �qe"*N( !"#CcC?

d4#U0e<=( !=A"VN(8 4#]#o/(8 4#g"#,#%8q^\/( f#/"c3/(

CHEM 651 (TGE((d

  Separation science (z"w]-'(Q*S

 fg"6Q >? ybsn36Q=( d 2g�`( �om3/(d 2?"6:3/( d �om3/(d f6Z]/( �q� x#C6ZE d f6Z]/( S  4#g"e�#]/(8 4#g"#,#\/( !"#6Q"6Q<=( RqmN( f,67e
 ybsn36Q=(  ��^_<(8  �q� d   !(�"¥$/  4_qW( 4_R)/(  )CB  ybsn36Q=(  d  5$6Z/(  R0o/"+  ybsn36Q=(8  d  fg"6:/  5$6b  >? ybsn36Q=(dfg"6:/

d 2g"#,#\/( f#$c3/( S 4]$3nN( f6Z]/( �q� !"m#VoE  d4]$3nN(

CHEM 652 (TGN(d

 Statistics for analytical chemistry (8;*;*>6-'(Z!;K;[-'(e(Z!"wMP&'

  d©V6D/(8 4;)/( d26Q"#m/( A0#W(8 ©6Q03N( d2V6:C/( <"oz( dM$oN( <"oz( d2?"�C/( <"oz( d2g(067*/( <"oz(d <"oz( �(0U<( d2,\/( f#$c3/( S <"oz(
 f#$c3/( S 4#6Q"#m/( !"#CcCN( d �A0`( ©V6� d 0C*N( R"V3t=(d �g"3C/( y�qB d4mi/( ©6Q03? )[ da#m/( ©6Q03? >B �e�03/( d!"C#*/(  �#^«

d¢�=(

CHEM 653 (TGo(d

 Spectorchemical methods of analysis (8;];g-'(z;*>6-'((f2q

d2,\/(8 2]#\/( f#$c3/( d!"C#*/( �#^«  dh"?(q/(8 Y(q,W( .1 4*6X<=( x#� d4#|6:]CV/( �0-8 4#gqN( 4moCN( S yD#?0/( d2Te�`( yb"6Z3?=(
 �E�^_<(8  R¤/( M/<"3/(  d4#$#$c3/( Y"#,#\/( S  R¤/( yb"6Z3?=( !"m#VoE    d!()eR)#^/( 9"�U8 .#-(q`( hq-8 5^$/( 9()n36Q"+  R¤/( yb"6Z3?=(
 d"^E"m#VoE8 �?)n36:N( ��^_<=( "?�sV/( 4o6Q(0+ p"*VU=(8 �#g"+q^\/( �R(q67/(8 2g"+q^\/( yQ0m/(8 5^$/( 9()n36Q"+  R¤/( p"*VU=( d�E"m#VoE8

d"^E"m#VoE8 R�#$/( 4*6X<( 4o6Q(0+ p"*VU=( �q�

CHEM 654 (TGb(d

 Chromatographic methods (((8;r'27)u!L:2[-'(f2g-'

 S(q_0E"?8q\/( d4#U0e<=( !=A"VN( "#-(q_0E"?8q% d�R0/( "#-(q_0E"?8q% d4m#;q/( �g(q67/( "#-(q_0E"?8q% dA0,*/( "#-(q_0E"?8q% 46Q(RA >,6D3e
d�0e<=( ª8(�3/( "#-(q_0E"?8q% d�0e<=( A"*V36Q=( "#-(q_0E"?8q%d�Y"]\/( ¢"B fg"6:/( S(q_0E"?8q\/( d �"¥/(

CHEM 655 (TGG(d

 Environmental analyses (<v;?-'(z;*>6-'

               d�3nN( h"?<( d!"U"#V/( �#^« d!()#VN( "e"m+  d2B"*6X'=( f#$c3/( d4+w/( f#$1 dY(0^/( f#$1  d �"#N( f#$1   2T#V/( p0$3/( q6b"CB f#$1

EaT



CHEM 656 (TGT(d

 Education and teaching in analytical chemistry (8;*;*>6-'(Z!;K;[-'(e(Q;*/6-':(8r!3=-'

 S(q_0E"?8q\/( d4#U0e<=( !=A"VN( "#-(q_0E"?8q% d�R0/( "#-(q_0E"?8q% d4m#;q/( �g(q67/( "#-(q_0E"?8q% dA0,*/( "#-(q_0E"?8q% 46Q(RA >,6D3e
d�0e<=( ª8(�3/( "#-(q_0E"?8q% d�0e<=( A"*V36Q=( "#-(q_0E"?8q%d�Y"]\/( ¢"B fg"6:/( S(q_0E"?8q\/( d �"¥/(

CHEM 657 (TG_(d

 Thermal methods of analysis (p1'2t'(z;*>6-'

 d4eR(qW(  !(qe"*N(  d w?0/"\/(  2$6�"]3/(  f#$c3/(d R(qW(  2$6�"]3/(  f#$c3/(d R(qW(  ��0/(  f#$c3/(  d R(qOOW(  f#$c3$/  4?"*/(  yb(0z(
d4eq�C/( y:6Q<=(8 ��^_ =<( d4#$,*/( !(R"V3B=(8 !"eq�C/(

CHEM 690 (Ta`(d

 Methods of investigation   !"#$ %&' ()*

 !"#$%#&#'()!*+,-()!.#(/)!0123+4!%5!6(%7()!89:;<(!"&&2=>!"#2?)@A()!B>)C()!D!%E<#7F4!G-2H9!I!">AJ<>!"#1&;>!K%2?)@L!MN)!*%,ON)!

CHEM 691  +,- .

 Slected Topics in Inorganic Chemitry  /0123456 78 9:;";<56 = /2>:? @:$12A1B

!@:'<9!PN)!Q'RM!SG#TA()!6(%7()!U=2=V4!62HW!K%X+2Y+Z)![+\<4!S"-12=()!"(%])!^%#&#_!S"#$+2`()!^%#&#'()!SUHa%b<Z)!cd]) –!ec1d()!fO)g()
 !81<h![+2Y+>!i7F9!PN)!i1X!@:JZ)!D!j#b2H<()

CHEM 692  +,C .

 Special topic in organic chemistry  /0123456 9:;";<56 = DE:FG @:$12A1B

!kElm%,lON) ![+2Y+>!n%bl>!D!%l#1l;l()!K%2?)@A()!opq!kEl4!i<()M!"9+l2`l;l() !^%#l&l#'l()!n%bl!D!"2=2=lV<l>!K)@:JlZ!"1>%2r!"2?)@LM!@%#<ls)!nM%\<9M
 !"l#1&l;&l()

CHEM 694  +,H .

 Introduction To ScientiÞc Research  !"#$ %&' I?JB

 !"#1&;()M!"9:t\()!UH2?Nu)!j&2v4!"mA,<2HZ)!MN)!"w9A])!^%#&#'()!Ku%x!AWN)!D!"Ey+>!K)^):TM!"#w,O!"#2?)@L!K%J1W

CHEM 695  +,K .

 Seminar     %&' DLJM

!@:'<9!PN)!Q'RM!SG#TA()!6(%7()!U=2=V4!62HW!K%X+2Y+Z)![+\<4!S"-12=()!"(%])!^%#&#_!S"#$+2`()!^%#&#'()!SUHa%b<Z)!cd]) –!ec1d()!fO)g()
 !81<h![+2Y+>!i7F9!PN)!i1X!@:JZ)!D!j#b2H<()

-,N



CHEM 696  +,+ .

 Special topic in physical chemistry  /;O:0P;Q56 9:;";<56 /2>:? @:$12A1B

 z:2vZ)!"{:;5!LA|!6(%7()!kE4!}@%<h!~#2Y)+>

CHEM 697    +,N .

 Special topic in analytical chemistry  /;#;#&F56 9:;";<56 /2>:? @:$12A1B

 "#1#1,<()!^%#&#'()!Ku%x!U`;O!D!">AJ<>M!"J&;<>!K%2?)@L

CHEM 698  +,R .

 Research Project  !S&T56 UL)2VW6

!"�#�!^%2`XN)!AWN)!z):2r/)!0|!�"#$%9c#{–!"9+2`X!�� –!"9+2`X –!"#1#1|�!^%#&#'()![M:{!AWN)!D!j#23N)!e:ta!�,O!MN) –!"#1&X!o@%�!^):y/)
!%&X!}:2Y%�!^%J(/)M!%E<2vT%\>!~>!%E#(/)!j23+4!i<()!B$%<\()!QX![+-7>!j>%_!:9:J4!�AJ<O![M:2vZ)!Q>!^%E<au)!A;O!6(%7()!�+J9 –!k2HJ(%O!UH9@A<()

 .#(/)!j23+4

CHEM 699  +,, .

 Thesis   /5:2X)56

 :2v\1(!"]%23!%E1;b9!G&XM!zA�!K)�M!~d4:Z)!�+<2HZ%O!c#&<4!UH9@A<()!"�#�!^%2`XN)!AWN)!z):2r/)!0|!"1J<2H>!*%,ON)

CHEM 700  NYY .

 Topics in advanced computational Chemistry  /BJZFW6 /;O:;";<56 @:':2[\6 = @:$12A1B

 !"d1<VZ)!"#$%#&#'()!K%O%2H])!D!"#V9@%<()!%E2H2?N)M!"w9AW!"#w,O!K%X+2Y+>!i7F4!">AJ<>!�,O!K%J1W

CHEM 701  NY- .

 Instruments interface  DP]^_`5 !a;T56 bc61F56

!K%J#-74 –!B$%<\()!�dW –!�%#-()!k2?:() –!B$%<\()!j#1| –!A;O!QX!@%;2v<2?u) –!"#&1;()!}cEyNp(!�%<<Z)!j#23+<()!D!"#1&;>!U?M@LM!K):2Y%�
 !K%-_:Z)!c##�M!i$%#&#'()!j#1,<()!D!"1&;<2HZ)!!}cEyNu)!i1X!"23%s

CHEM 702  NYC .

 Chemometrics  /;O:;";<56 @:2X:;Z56

!K%2?%#J()!i1X!c#_g()!~>!"#$%9c#d()M!"9+2`;()!��M!"9+2`;()M!"#1#1,<()!^%#&#'()!D!"#w,-()!j$%2HZ)!i1X!"#$%#&#'()!K%2?%#J()!K%#\J<(!K%J#-74
!K)@%2r/u)� !K)@%2r/u) !j#1|  – !�@%#;() !f-2Y� !}:9%;Z) !S"#y�+&\() !n+1]) !So@%b<() !k#&2=4 !S"\#;() !@%#<s) !"9:ta !@:JZ) !j&2v9 !S"#d#7()

 !j>)+;(%O!j#1,<() –!"#7&\()!n%'2rNu)!i1X!z:;<() –!K%{):,au)!j#1| –!�"#1#1,<()

-,R



CHEM 720  NCY .

 Physical methods in inorganic chemistry  /0123456 78 9:;";<56 = /;O:0P;Q56 ()d56

!K%#&'()!~>!%E<a@%J>M!Ku%J<au)!KuA;> –!P)@MA()!8#qM!^):&])!0|M!i$:Z)M!�ib2Hd\-()!�+{!8#7(%O!U=<V9!%&#{!"#d#7()!"9:t\()!K)@+74
 –!e@�()!U3%2=<>u)!8#q!D!.4%J#-74M!P%>c<1O!~9�+4!�%J<2r) –!o�O�<Z)!}+TM!"{M:;Z)!K%�9cb1(!"#1>%'<()!U3%2=<>u)!Kp>%;> –!"#-9:b<()

 !�yMN)!PMg'(/)!8#q!!SUH_)!";2rN%O!i$+2`()!PMg'(/u)!8#q!D!"#$%#&#'()!"WcWc()!"9:ta –!@M%-2?+>!�mN%4

CHEM 721  NC- .

 Organtransition metal Complexes in homogenous catalysis  e[M:fFW6 PQ\6 = /;5:ZFMg6 )2>:a4#5 @6JZ4W6 

!SUHa%b<Z)!cd])!D!"9+2`X!c1d()!K)AJ;Z)!@MLSUHa%b<Z)!��M!UHa%b<Z)!cd]) –"9+2`X!c1d()!"#(%J<au)!:23%\;()!K)AJ;Z!"#$%#&#'()!KpX%d<()
 !"#X%\2=()!K%#1&;()!D!K%J#-74

CHEM 722  NCC .

 Reactions of coordinated legends  /;Z2X:aF56 @`2hFW6 @`$:Qi

 !UHa%b<Z)!cd])!D!"#J2?%\<()!Kp2=<Z)!@ML!Sc1d1(!}A2H_Nu)!"(%WM!"12=<Z)M!c1d()!@MLM!"#J2?%\<()!Kp2=<Z)!KpX%d4!"2?)@L

CHEM 723  NCj .

 Advances in inorganic reaction mechanisms  /0123456 78 @`$:QF56 @:;<;M:<;B = @6E1di 

!kElm%,lON)![+2Y+>!n%bl>!D!%l#1l;l()!K%2?)@A()!opq!kEl4!i<()M!"9+l2`l;l()!^%#l&l#'l()!n%bl>!D!"2=2=lV<l>!K)@:JlZ!"1>%2r!"2?)@LM!@%#<ls)!nM%\<9M
 !"l#1&l;&l()

CHEM 724  NCH .

 Advanced bio-inorganic chemistry  /BJZFW6 /01;\6 /0123456 78 9:;";<56

!Si$%J1<()!i4)�()!~&b<()!S"#y�+&\()!K)�mN%<() –!K%#-1VZ%O!�p;()!D!"1&;<2HZ)!Kp2=<Z) –!"#;#-7()!Kp2=<Z) –!}@%2`()M!"9@M:2`()!:23%\;()
!D !"T%7() !@L%2=>M !"#aMg'(u) !Ku%J<au) !S�ac() !~O%23N) !S"d\2=Z) !"#1#1,<() !"#aA;Z) !K%Rca/u) – !%�c#_:4 !D !k',<()M !K)c1d() !K%a+9N) !jJa

 !";2vZ)!K%#auA#2=()!Se+#])!PA;&<()!Sn)c<su)M!}A2H_Nu)!K%RcaN)M!"yg\()M!"y@AE()!K%RcaN)!S09C'()M!A9A])!K%\#4M:O!S^%#WNu)

CHEM 725  NCK .

  Reaction mechanisms in organmetallic chemistry  /0123$ P#Q56 @:Tk)W6 9:;";k = @`$:QF56 @:;<;M:<;B

!Sc1d() !}@� !@MLM !i1#{+#1_+#\()M !i1#{Mg'(u) !z�])M !K%{%2Y/u) !SelectronS�� !}AX%T !@%m�)M !"9+2`X !c1d() !K%-_:Z) !D !npW/u) !KpX%d4
!K)A#(%E(!}A2H_�+Z)!K%{%2Y/u)!S}:])!@M��%O!}A2H_�+Z)!K%{%2Y/u)  –!�"#12H12H<()!��M!"#12H12H<()�!}:])!@M��%O!}A2H_�+Z)!"{%2Y/u)!KpX%d4

 !�'(Nu)!�)@L/)!KpX%d4M!c1d()!j#'(N)!z�W!KpX%d4 –!P+O:'()!A#2H_N)!nMNu!"#y)@Lu)!KpX%d<()!S�)c<su)!z�]) –!�yM@A#E()

-,,



CHEM 730  NjY .

 Organic synthesis  l123456 U:ad2>g6

!A&<l;4!i<()!"#4%l>M@Nu)!K%-l_:Z)!K%J<2vl>![%\7l23)!"#d#_!�(�_M!"J(+,<Z)!"{%l2Y/u)!�)+aM!"#a+O:'()!fO)M:1(!"dl1<VlZ)![%\7l23u)!�:lq!@:JZ)!nM%\<9
 "d1l<Vl&l()!"#J#-7<()!��%&\l()!U`;O![%\7l23)!"7ls!@:JZ)!UY:l;lO!�(�l_! !:,l()!G2vl()M!i�9c�)!nAl;<l()!KpX%dl4!�1X

CHEM 731     Nj- .

 Organmetallic for organic synthesis  l123456 U:ad2>g6 = /0P#Q56 /0123456 @:Tk)W6

!�!"l1#a+lO:l'()!�!}A2H_N)+l-9Nu)M!}A2Hl_Nu)!�!��9cl�)!nA;<l()!KplX%dl4!�{!%l�@MLM!"9cl1d()!"9+2`;l()!^%#&#'l()!K%#l2?%l2?N)!QlX!"l>AlJl>!@:lJl&l()!nM%\l<l9
 !"l9cl1ldl()!"9+2`l;l()!K%-l_:l&l()!�)AVl<l2?%O!K%J1l,l()!"2Hla%b<l>!�l�!K%-_:&l()![%l\7l23)!�(�l_! !"Jl-l$c()M!"1#lwl1()M!�)ML�u)

CHEM 732  NjC .

 Environmental chemistry  /m;T56 9:;";k

!"y@Al(!U?%#lJl()M!z:;<l()!�:lq!@:JZ)!nM%l\<l9!�(�l_!"Ogl()M!^)�lFl()M!^%&l()M!^)+lEl(%_!"�l#-l()!*+1l4!D!"9+l2`l;()!K%-_:&l()!�lmN%l4!@:Jl&l()!UY:l;l9
! !}@%2`()!K%9M%&#'(%O!k&2H<l()!"#'#a%'#l>M![)+laN)! !"l�#-l1(!}@%2`()!K%9M%&#'()!n+,l4M!n%J<a)!"#d#l_!"2?)@L! !}@%2`()!"9+2`;()!K%9M%&#'()!Q>!*+1<()

 "ldl#ltla!"�l#lO!D!}%#l,l1(!.\l>!"9%lT+l()M!*+1<l()!"()�/)!�:lq

CHEM 733  Njj .

 Advanced natural product chemistry  /BJZFW6 /;4;Td56 @:fFaW6 9:;";k

!j&<2v4!M! A9%<#'()!K)A9AX!�!%E4%J<2v>!M!"#\�A()!UY%&WNu)!�!K)@A#�+O:'()!Q>!"#;#-7()!K%b<\Z)!^%#&#_!QX!"#1#2=d4!"2?)@L!�1X!@:JZ)!)��!e+<,9
!��9A])!k1;()!QX!j2={!�1X!BE\Z)!j&<2v9!%&_! i1&;Z)!~#\2=<()!M!^%#&#'()!�!6#_g()!�!e+#])!~#\2=<()!�!"#&�Nu)!�!Ay)+<()!�1X!"2?)@A()!���

 "#�#-()!^%#&#'()

CHEM 734  NjH .

 Principles And application of organic photochemistry  /;O12356 /0123456 9:;";<56 @:Z;TdiL e[2X_6

![%\723u)!n%x!D!"#l$+2`()!^%#&#'()!K%Jl#-l74!"l2?)@L! !}@%w&l()!@)+lqNu)!KpX%dl4M!i$+2`()!j1,l<()M!"#l$+2`()!^%#&#l'()!K%#2?%l2?N)!@:JlZ)!j&2vl9
!"#d#_ ! !"9+2`;() !K%-_:Z) !�1X !^+2`() !:mN) !Q> !"bl4%\() !"#a+l1() !K)�lFl<() !� ![%;2r/u%O !�p;() !� !:9+2=l<l()M !"#l$+2`() !"X%-7() !� !"9�M:() !� !e+2`;()

 "#l$+2`l()!^%#&#'()!n%x!D!"dl1l<VZ)!"w9A,l()!K%#\lJ<()!"l2?)@L! !"#2H&2v()!"T%7l()!Q>!}L%d<2?u)

CHEM 735  NjK .

 New organic reagents  DJ0Jn6 /0123456 o2p61<56

!"#l�):dl()!"#l$%Jl<lau)!}L%9�M!LML:&l()!�2Hl,l4!zAElO!"#X%l\7l23u)!^%#&#'()!n%bl>!D!�AV<2Hl4!i<l()!}A9Abl()!82r)+l'()!U`l;lO!@:Jl&l()!Q&l2`l<l9
 !"ldl1'l<l()!"&l#lT!U`dlVl(!KpX%dl<l()!Ql>�!@%l2=<ls)M

CYY



CHEM 740  NHY .

 Advanced quantum chemistry  /BJZFB qk 9:;";k

!6#_g() !S�#F<() !"J9:q !� �%llX�/u) !"9:ta !S"#;2Y+Z) !Qb9�) !n)ML !�}@+7<Z) !Ku%]) !~T)+>M !})M%2HZ) !K%2?%#T !S"#(L%-<() !K):m�+&1( !Qb9�) !n)ML
!n%&<Wu) !"{%w_ !S�H2 !^ecy� !�+{%'<() !"7O)@ !"9:taM !"#�9c�) !K)@)AllZ) !"9:ta !S@%&#E\#ON)SP@+O !69:J4 !�}@�ll() !"#$%\m !K%�9cb1( !�Mg'(/u)
!6#_g()!S"#�9c�)!"#aMg'(/u)!Ku%])!�}@%wZ)! !H2 !Ku%W!S"2Ha%b<Z)!}@�()!"#$%\m!K%�9cb1(!VB !M !MO !Q>!j'(!"#y+Z)!n)MA()!��Mg'(/u)
!PPP !"J9:q!SHMO!�Huckel molecular orbital�!"J9:q!S�semi-empirical MO�!K)@�()!}LA;<>!K%�9cb1(!K%�9cb1(!�Mg'(/u)

 π!K%aMg'(/)!�%ta!�!(Pariser Parr- Pople)

CHEM 741  NH- .

 Advanced chemical kinetics  /BJZFB /;k)r 9:;";k

!"#'#a%'#> !SjX%d<Z) !"72?)+O !f#-w<() !SK%-9�Z) !�mN%4 !SK%Rca/u) !"#_:W !Scd]) !KpX%d4 !S"2Ha%b<Z) !�� !KpX%d<() !Sj#(%,Z) !D !jX%d<()
!�mN%4!SKuA;Z)!�1X!fF2`()!�mN%4!SK%a+9Nu)!"#-7JO!"J1;<Z)!KpX%d<()!SK)AJ;Z)!KpX%d4!SjX%d<()!KuA;>!�#;<(!"#d#7()!�:7()!!SKpX%d<()

 ßash photolysis!"#t,1()!}^%2Y/u)!!S}A(+Z)!KpX%d<()!S[%;2r/u)M!^+2`()!S6#_g()!�mN%4 –!Tafft equation!0{%4!"(L%;>!SKuA-<2HZ)

CHEM 742  NHC .

 Solid state and surface  s1d2[56L /T#2h56 /5:\6 9:;";k

!�}@):]) !"y@L !�F4 !A\X !KpX%d<() !�}@):ll]) !"y@L !K+-m !A\X !KpX%d<() !�"9+\() !+�!�a)+T !�jX%d<() !"#_:W !�"-12=() !}L%Z) !KpX%d4 !"9:ta
!}:�% M!i2H#q%\FZ)!jJ])!�j#23+<()�@M%O�+Z)!�"#\#2H()!";2rNu)!�!^):&])!0|!";2rNu)!�"-12=()!L)+Z)!KpX%d<(!"#1&;()!�:7()!�j1,<()!KpX%d4

 ¡+72H()

CHEM 743  NHj .

 Advanced polymer chemistry   /BJZFB @6)";51' 9:;";k

!~>!K):&#(+-()!KpX%d4!�K%�9c�)!~>!K):&#(+-()!KpX%d4!�¡+72H()!~>!K):&#(+-()!KpX%d4!�"&E>!}A9Ay!K):&#(+O!�}:&1-()!D!"w9AW!k#�%d>
 !@)+qNu)!}LA;<>!:&#(+-()!"&taN)!�z%#(Nu)

CHEM 744  NHH .

 Advanced electrochemistry  /BJZFB /;')]k 9:;";k

 "-12=()!L)+&1(!"#O:E'()!^%#&#'()!�:d2=Z)!o%7TNu)!�%ta!�i$%O:E'()!c#d,<()!�}AJ;Z)!o%7TNu)!KpX%d4!

CHEM 745  NHK .

 Advanced nuclear chemistry  /BJZFB /0L1M 9:;";k

!Kpb;Z)�"a+,2vZ) !K%&#2H�)�iX%;2r/u) !j1,<() !K%#1&X !�})+\() !Kp9L+>�eM+\() !6#_g() !�"9M+\() !U3)+¢%O !"J1;<> !~#2Y)+Z !">AJ<> !"2vT%\>
 eM+\()!"#d#7()!�:7()�"9M+\()

CY-



CHEM 750  NKY .

 Advanced spectroscopic methods  /BJZFW6 /;Q;d56 ()d56

 !%��2Hd4M!%��+2v\>M!�%E�)!Q>!"12=,<Z)!}@%2r/u)!j&2v4!id#7()!j#1,<()!}cEyN)!�1X!K%J#-74M!k#&2=4! id#7()!j#1,<()!�:7(!�%X!£2H>

CHEM 751     NK- .

 Advanced electroanlytical chemistry  /BJZFW6 !O:')]<56 I;#&F56 ()*

 "#2`-\()M!"9@MA()M!"#7¢)!"9g>%<(+d()!�:7()! "9AE�)M!"#a%d1�)!�:7()! "#{):yM@u+-()!�:7()

CHEM 752  NKC .

  Capillary electrophoresis    /0)42V56 t;':M_g6 = /;O:')]<56 D)f]5:' I2hQ56

!"J9:q! ! j2=d()!N)A->! �:sNu)!j2=d()!�:q!~>!"a@%J>! �AV<2HZ)!�%t\()!£>p>! "9:;2v()!6#O%aNu)!D!"#$%O:E'()!}:bE(%O!j2=d()!QX!">AJ>
!K%a+9Nu)!j2=d( ‘e:;2v()!6#O%aNu)!D!"#O:E'()!}:bE(%O!j2=d()!K%J#-74! "#&'()M!"#d#'()!j#(%,<()! �:7()!@+74! }cEyNu)!U=V4!K)@%-<X)! j2=d()

 "9+2`;()!��!"-(%2H()M!"-y+Z)

CHEM 753         NKj .

 Flow injection analysis   uZ\:' D)"F2[W6 I;5:&F56

!�:7()! "72H-Z)!�:7()! 82v'()!�%ta! QJ]%O!:&<2HZ)!j#1,<()!}cEyNu!"#2?%2?Nu)!K%a+'Z)! "9:t\()!UH2?Nu)! QJ]%O!}:&<2HZ)!j#(%,<()!QX!">AJ>
 "#�#-()!j#(%,<()!D!QJ])!j#(%|!K%J#-74! "#-7()!^%#&#'()!D!QJ]%O!}:&<2HZ)!j#(%,<()! "#_:])!�:7()! "#b9@A<()

CHEM 754  NKH .

 Trace elements and their analysis  :]a;;4i ()*L /#;m2356 )2>:a456

!:;2v()!D!"1#�2`()!:23%\;()! P)+#])M!P%2Ha/p(!"#$)�F()!L)+Z)!DM!K%4%-\()!"b2HaN)!D!"1#�2`()!:23%\;()! "#2Y@Nu)!}:2vJ()!D!:23%\;()!Ay)+4!62Ha
!}L%9�!�:q!�j2=d()!�:q�K%\#;()!�s)!�!"1#�2`()!:23%\;()!j#1|!K%#2?%2?N)! !"#])!%9p¢)!D!"#$%#&#'()!%E4)�F4M!"1#�2`()!:23%\;()!@ML! �A()M

 !�"1<'()!z%#7>!�id#7()!j#1,<()!�iX%;2r/u)!f#2v\<()!�"1#�2`()!K)c1d()!K):9AJ4!�:q!�c#_g()

CHEM 755  NKK  .

 Mass spectroscopy  /#F<56 v:;dB

!�!"1<'()!z%#7>!¤�%F()!%#{):y+4%>M:_!!S!�:sNu)!}cEyNu)!~>!fO:()! "9+2`;()!��M!"9+2`;()!K%-_:&1(!"1<'()!8#q!�2Hd4! "1<'()!z%#7>!}cEyN)
 e+#])M!i�#-()!j#1,<()!Ku%x!D!�:7()!���!K%J#-74! !"1<'()!z%#7>¤id#7()!�])!!"1<'()!z%#7>!¤!}^%d'()!"#(%X!"1$%2H()!%#{):y+4%>M:'()

CHEM 756  NK+ .

 Food analysis  /0w8_g6 I;5:x

! "{%2`Z) !L)+Z) ! K%\#4MC()M !K)A#<--()M !"#\#>Nu) !UY%&WNu)M !P+�A()M !K%9:'2H()M !K%\#>%<#d()M !"t{%]) !L)+Z) !�1X !c#_g() !~> !^)�F() !K%a+'>
 %E1#1|M!¥%-23Nu)

CYC



CHEM 757    NKN .

 Bio – analytical chemistry   /01;\6 /;#;#&F56

!o%7J<2?u)!�:q!�)AV<2?)! "d1<VZ)!"9+#])!"b2HaNu)M!�A()!%>�pO!D!K%#\#4MC1(!!i&'()!:9AJ<()M!j2=d()! !"#&'()!"9+#])!"#$%#&#'()!j#(%,<()!UH2?N)
 "#\#>Nu)!UY%&WNp(!i&'()!:9AJ<()M!82v'()! �+,2v()M!P+�A()!j#1|M!j2={! K%9:'2H1(!id#'()M!i&'()!�#;<()!D!i$+2`()

CHEM 791  N,- .

 Special topics in inorganic chemistry  /0123456 78 9:;";<56 = /2>:?  @:$12A1B

 "(%2?:()!�1X!P+{:2vZ)!MN)!z:2vZ)!%�LA,9!"9+2`;()!��!^%#&#'()!n%x!D!}@%<hM!">AJ<>!K%X+2Y+>

CHEM 792     N,C .

 Special topics in organic chemistry  /0123456 9:;";<56 = DE:FG @:$12A1B

 "l#1&l;&l()!kElm%,lON)![+2Y+>!n%bl>!D!%l#1l;l()!K%2?)@A()!opq!kEl4!i<()M!"9+l2`l;l()!^%#l&l#'l()!n%bl>!D!"2=2=lV<l>!K)@:JlZ!"1>%2r!"2?)@LM!@%#<ls)!nM%\<9M

CHEM 795  N,K .

 Seminar  %&' DLJM

 !"(%2?:()!�1X!�{:2vZ)!MN)!!z:2vZ)!"J{)+5!"#w,-()!~#2Y)+Z)!AWN)!�1X!k2HJ(%O!">%X!"#&1X!}:2Y%�!^%J(/)M!�2`,<O!6(%7()!�+J9

CHEM 796  N,+ .

  Special topics in physical chemistry  /;O:0P;Q56 9:;";<56 = /2>:? @:$12A1B

 z:2vZ)!"{:;5!LA|!6(%7()!kE4!}@%<h!~#2Y)+>

CHEM 797  N,N .

 Special topics in analysis chemistry  /;#;#&F56 9:;";<56 = /2>:? @:$12A1B

 "#1#1,<()!^%#&#'()!Ku%x!U`;O!D!">AJ<>M!"J&;<>!K%2?)@L

CHEM 799  N,, .

 Ph. D. Thesis  y6E1FkJ56 /5:2XE

!"&',Z)!"#&1;()!KpbZ)!D!:2v\1(!"]%23!%E1;b9!G&XM!zA�!K)�M!~d4:Z)!�+<2HZ%O!c#&<4!UH9@A<()!"�#�!^%2`XN)!AWN)!z):2r/)!0|!"1J<2H>!*%,ON)
 %#1_!MN)!%#$cy

CYj



قسم علوم ا$حياء

 النـشأة:  
 l��¦§§¤�¨©©!%#1;()!K%2?)@A()!B>):O!KN)AOM!�l��¨©¨!�%X!k2HJ()!ª2vaN)

الدرجات العلمية:  
 "(%2?:()M!"#2?)@A()!K)@:JZ%O!�<2Hy%> •

 !"(%2?:()M!"#2?)@A()!K)@:JZ%O!�)@+<_L •

ماجستير علوم ا$حياء
z/5:2X)56L /;2X6EJ56 @6E)ZW:'{

متطلبات الحصول على درجة الماجستير في علوم ا$حياء:
!P+'4M!��<2Hy%Z)!"(%2?@!%E#{!%5!}A&<;>!"#2?)@L!}AWM!�¨¨�!QX!jJ9!u!%>!6(%7()!j&'9!PN)!6b9!�^%#WNu)!�+1X�!D!�<2Hy%Z)!"y@L!�1X!n+2=,1(

«i4�u)!+,\()!�1X!"X�+>

 "9@%-y/u)!K)@:J&1(!}A&<;>!K)AWM!�!  •�§!�

 "9@%#<su)!K)@:J&1(!}A&<;>!}AWM!�!  •�¬!�

 �<2Hy%Z)!"(%2?:(!}A&<;>!K)AWM!�!  •�!�!

«L)+Z)!j#2=d4!i19!%&#{M

|DJ"F4B @6JrL z -Y { /0E:T^}g6 /;2X6EJ56 @6E)ZW6 ~_6

E)ZW6 q�EL PBE
E)ZW6 q2X6

@6Jr156

/;2X6EJ56 !')$English

§¬!N)Bio 605e+#W!^%2=W/)¨
§!N)Bio 606^%#WNu)!D!"23%s!~#2Y)+>¨
®©�!N)Bio 791�,O!}MAa�
SSSS-----@%2H>!eN)!Q>!"9@%#<s)!}L%>¨

CYH



|DJ"F4B DJrL z -K { /0E:;F?g6 /;2X6EJ56 @6E)ZW6 ~�
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3"4



Bio 612  !"3#$

Advanced Cell Physiology  %&'(5$ *+,6$ .+/010+789

 !-[ \#U"]6^=],- !"4L_`- 1 A#L_a A9b-_>- cD-=d,-1 A#$B- <=#>- J6KLM"+,- . G-:+HI- cW e_],- f g<=$B- YK]0+,-h A#$B- ' Ai"j,- _9_k
 l-=`- A9["]D 1 A#6mnMI- GOH A9["]0,- Y^"#i e_o1 A#6mnMI- p-=DM-f A#$B- q"6mn A9l"]D1gYKW_L 2b.lh Xr-=s,-. Xr-=tO,- YK]0+,- 1 A#,"u,- Ai"j,-
 q"6Z&MI- ' AP"%+,-. G"u],- ?d0,- 1 2_6K#`- A9["]0,- 1 A9v=%6^I-h A9["]0$, A]$+Q`- e_j,-g!"D=9MI-. wOPI- 1 J&-=d,-. Yx"%aMI-1q"`-h A]$+Q`-

NgA]$+Q`- l-=%$, A46K0,"W A]$+Q`-

Bio 223  !3:#$

Molecular Genetics  *+;<=/ *>$?@

 !O&"]+,-  1!"0#y-. !"C:DEI-1  A9=#>- A9."%#),-.  A#u#4j,-  NM-NzNb  G-  .NM-NzNl G-  Y7r"67H1A{-b=,-  2l"PNM-NzNl zM-  !"4{E-1!"0#U.|,-1APJdP
N cU.|,- q"0W1b=4u,-. !"0#y- }#U_U1!"]67,- _s/P 35U. A#r"#%#L=#4,-

Bio 626  !3! #$

Human Genetics  A.78BCD$ *>$?@

 !"]67,- A{-b.1 YK0y- c#uU. z=6^=P._),-1z"6KDEI-  !"P=6^=P._L1g~"6mPI- h !")#P"y- �9=)U. �"6KdDI-1N_6m4,-  Y^"0FM-  ' �9"4+,-1  APJdP
 2["6m,-  !-_]j,-  YZuW1z"6KDEI-  '  !"]67,-  A6^-bJ,  APJQ+6K`-  e_j,-1"s+{-b..  �J,-  �#P"�1A#{-b=,-  Yx-_PMI-  YZ5W  A{-b.1YK0y"W  Aj4U_`-

N �,[ ' A{-b=,- b.l. A#D"o_6K,-. A#6^.3],- Yx-_PMI-1!"]67,- YZu4, cy- 3#5U.

Bio 627  !3E #$

Advanced Cytogenetics  *)&'() *+/010(+7F *>$?@

 1 "s&-=DM-. A#P=6^=P._),- G")6RM-1"t3{M"U. "s09=)U "Pv"#),-1V&"6Z+$, XF=,=+#6K,-. X{-b=,- ?#$*+,-1\+]#�.. \4#L_U. �=6^=P._),- �9=)U !"9_/D
N �=6^=P._),- XF=,=+#6K, X89:y- Y^"6^MI-1A#P=6^=P._),- Aj9_B-

Bio 630  !:4 #$

Taxonomy of Bacteria     .<GH2 I+78'J

 "9�)4,- }Ub !-:#�. Y7r"67H1 (#6Kd+,"W A9.=0,- Yx"%aMO, X6^"6^MI- }#L�,- AiO&1A]$+Q`- "9�)4,- Y^"0FM-. !Or"&. A#%#6Kd+,- !-Ja=,-
NAP"s,- "9�)4,- !"&=%;` A#4j,-. A9l"67+iI- Xa-=0,-1 A#i-_,-. Ad#d>-

Bio 631  !:" #$

Taxonomy of Fungi  KL9 I+78'J

 A#%tMI-  1_r"%B-.  AF:$,-  !"9_j],-  (#6KdU1A67i"0,-.  A9J9v"4,-.  A#i:,-.  A#4$*j,-  !"9_j],-  (#6Kd+,  A6Z#]+6KP  !"6^-bl1(#6Kd+,-  YK6^M-
N!"9_j]$, A#4j,-. A9l"67+iI-

3""



Bio 635  !:M #$

Microbial Ecology     *+2@KH+) *;+2

 �"6m0,-. =%0,- Y^"#i e_o1 A#u#4j,- �"6^.I- ' A#6K#r_,- A#W._)#`- !"&=%;`- �9v=U1\#$& 2_{=`- ?P-=u,-. A#u#4j,- �"6^.MI- ' !"W._)#`- b"6m+D-
gA#6KT"0+,-  !"iOu,-.  A#D."u+,-  !"iOu,-h A#u#4j,-  �"6^.MI-  Xi A]$+Q`-  A#W._)#`-  !"&=%;`-  cW !"iOu,-  �1  "s4W=#&. "sU-:#�. XW._)#`-
 1X8#4,- "tb.l. A9=#>- !-l"6Z`- 1e-b.MI- Aj#*`- Adj0`- "#F=,=#W._)#P 1b.�y"W Aj#*`- Adj0`- "#F=,=#W._)#P1!"W._)#`- �9v=U �$& "tb"{�-.

NXW._)#`- zv-=+,-

Bio 636  !:! #$

Plant Virology    *+J.NB O.7F@P9

 AL_a1G"d+DI-  e_o1Y^.3],-  !IO6^1  A#$HJ,-.  A9_t"/,-  AW"6�I-  Yx-_nM-  1A9l"67+iI-  A#%tMI-1Yx-_PMO,  !"446K6K%L  A#U"40,-  !"6^.3],-
NAP."d`-1 AP"s,- A#6^.3],- Yx-_PMI- YZuW1AW"6�I- _9JdU e_o1!"40,- ?H-l Y^.3],-

Bio 637     !:E #$

Animal Virology  *+B$0+Q O.7F@P9

1 A#$B- �P Y^.3],- ?&"]U 1 !"6^.3],- �9v=U1?FbMI- !"#$67]� ?d+0U X+,- !"6^.3],-1<.=0,- YZ%>- p=0, "u4o (#6Kd+,-1}#L�,-

N!"6^.3],- �& A446K`- Yx-_PMI-1!"6^.3],- !-l"6ZP. Y^.3T�DI-1Y^.3],- !b-=U 1?r"u,- (6KF ' b"6m+DI-1A&"0`-. A#6x_`- AW"6�I-

Bio 640  !R4 #$

Climate and Plants     O.NS1$@ T.S5$

 ?L b.l �& A#$#67]U A6^-bl ({ N !-3{M"+,- ��sW Ai"j,- AiO&. !"40,- �6R"0P �$& X6K#o"05P._s),- V#j$, A]$+Q`- !-3{M"+,- �$& A]@)P A6^-bl
 A#F=,=#6K],- AW";+6^I- ' �"0`- ?a-_P b.l �& ~[=� w"6Z9- �JsW A]$+Q`- A#U"40,- !"#$%u,- �$& w"9_,-. A9=y- AW=o_,- 1 q=6Z,- 1 2b-_>-f �P

N !"40$,

Bio 641  !R" #$

Plants Resistance to Environmental Stresses  *+;+N1$ U0V7W,1 O.NS1$ *)@.')

 �-JQ+6^- 2q"]L1 AW�$, Xr"`- Jsy- _6�"0&1 XH"0`- �"]y- 1 gq-=s,-1 !"40,- 1 AW�,-h <b-_%+6^I- �"/0,-1A#8#4,- ' Xr"`- zv-=+,- _6�"0&
1X&-_`-. ?#6�"*`- !"40, Xr"`- l"67+iI- 1 p"u6REI-. 2b-_>-. �"]y- AP."dP1 q"%$, !"40,-

Bio 642  !R3#$

Principles and Methods of Plant Analysis  O.NS1$ X Y+,Z [K\@ ]87F#$

 1Yx"%aMI- 1A#0#F.�#0,- 1A#U-bJ#t._),- fA#6^"6^MI- !"D=)%$, S#iJ,- X%),- _9Jd+,- e_o1X&=0,- V6m),- e_o NA#U"40,- !"9=+*`- Y�OQ+6^- e_o
NA#,=0#],- !"4L_`- 1z=tJ,-

3"3



Bio 643  !R: #$

 Desert Ecology   *<@$K^7_ *;+2

 !O&"]+,-  �,[ ?@C. NA9.-_*67,-  So"0`-  A#F"+DE-  �P J>- ' ?P-=u,-  ��t b.l.  A9.-_*67,-  A#8#4,-  A%/DMI-  ' 2Jr"6K,-  ?P-=u,-  �& A6^-bl
 �,�L. NAT"y- A46R. AT"y- So"0`- ' A#F"+DMI-. Ai"j,- G"d+D- �$& _{�=U X+,- AW�,- ?P-=&. A#r"#aMI-. A#H"0`- ?P-=u,- �P ?L 3{M"U cW A,l"4+`-

N�"#,MI- !"U"4D 1A#4j,- !"U"40,- 1X&-_`- !"U"4D �P A6�"H <.-_*67,- <_6ZB- q"6K),- ' A#F"+DEI- A#&=D

Bio 644  !RR #$

Carbohydrate and Nitrogen Metabolism   `/@G+S1$@ O?&+a02KH1$ ]W<#$

 1 A#0#PMI- Yx"%aMO, <=#>- q"04,-1_L")6K,- 2J9J& !"4L_%$, <=#>- q"04,-. }#L�,-1_L")6K,- 2l.J�. A#r"0{. A9l"aM- !"4L_%$, <=#>- q"04,-
 !"4L_`- ��t b.l1!"40,"W �_HMI- A9=6Zu,- !"D=)`-. A#0#F.�#0,- !"4L_`-. !"UbJ9-=W_),- cW A#6Z9MI- �W-._,-1!"0#U.|,-. A#0#PMI- !"4L_`-

N!"40$, XF=,=#6K],- �"6m0,- '

Bio 645  !RM #$

Ecology of Saline Environment  *+^,5$ b\.S5$ *;+2

 A6^-bJ,-  ?%6mU.  NA#$H-J,-.  A#$a"6K,-  A#*$`-  !"ud0+6K`-  !"0#&  �$&  :#L�,-  �P  AW�,-  ' Au]U_`-  Aa=$`-  !-[  A#8#4,-  A%/DMO,  A#$#$k A6^-bl
NAT_j+`- A#8#4,- �._/,- ��s, ($iM"+$, A#*$`- !"ud0+6K`- !"U"4D ' Aa"+`- ?r"6^=,-. AW�,- ' Au]U_`- Aa=$%$, A#F=,=#6K],-. A#8#4,- !-3{M"+,-

Bio 648  !Rc #$

Taxonomy of Flowering Plants  *<Kad O.J.NB e+S7fJ

 V#067+,-hV#067+$, A@9J>- !I";`-1A#%#6Kd+,- !"6^-bJ,- e_o 1?67]P X]#067U Y^"6^M- �$& A9_t:,- !"U"40,- cW A#%#6Kd+,- !"iOu$, A6^-bl 
N g<lJu,-. Xr"#%#),-

Bio 650  !M4 #$

Teratology  *+',6$ O.a07g(1$

 �=6m+,- }D-=F1A*0FMI- ' 2["6m,- !"09=)+,- �E- <l�=U X+,- A#u#4j,- ?P-=u,-1A#d$B- !"t=6m+,- }46KU X+,- A#F=,=#4,- �=56Z,- YZuW �& APJdP
 A0FMI- �$& A]$+Q`- !"&"u6REI- 3{M"U1A#0#0y- !"t=6m+,- YZuW S$H ' "t3{M"U. !"D=P_s,-13i"du,-. A#r"#%#),- !"4L_`- 3{M"U �& A�"0,- Xd$B-

NA#0#0y- !"t=6m+,- S$H ' A#D-=#>- A;6KDMI- !"6�OH 3{M"U1!"sPMI-.

Bio 654  !MR #$

Advanced Parasitology   %&'(5$ O.+,+hL1$ I,i

 Y7#Q6mU. A6^-bJ, A#$%u,- e_j,-1A#$#]j,- "s+6m#u  ̀!"#$#]j,- A%rOP1"s$r-=& �P !"#$#]j$, A#F=,=#4,- !"iOu,-1!"0r"),- ' \UM"6mD. ?]j+,- b=jU
 b.l1z-=#>-. z"6KDEI- cW AL�6m`- A#$#]j,- Yx-_PMI-1z-=#>-. z"6KDEI- }#67U X+,- !"#$#]j,- A8#W. A#F=,=#W1!"#$#]j,- J6x A&"0`-1!"#$#]j,-
 e_o.  �%+;`-  '  z"6KDEI-  }#67U  X+,-  !"#$#]j,-  �P  A$@PM-1z-=#>-.  z"6KDEI-  '  A#$#]j,-  Yx-_PMO,  A$i"D.  A#j6^.  ?P-=uL  ?��FbMI-  A#$67]P

N"s+P."dP

3":



Bio 657  !ME #$

Comparative Histology of Vertebrates  O.<?.'h,1 A?.'5$ *j78B#D$ I,i

NJ$y-. (67,- lJ5,- 1X$6^"0+,- 1YK]0+,- 1X%6Zs,- 1<."]%#$,- 1<=PJ,- 1X467u,- v"sy- ?%6mU !"9b"d]$, 2b"+� A$@PM- ' q"6Z&MI- }#L_U A6^-bl

Bio 658  !Mc #$

Ultrastructure of Animal Cells and Tissues  *j78B#D$@ .<kl,1 b+m&1$ n+oG1$

 A#,=4,-  2:sFMI-  �  NX]#$,-  �#6K0,-.  �J,-1A#467u,-.  A#$6Zu,-.1AP"6Z,-.  A#rOj,-  A;6KDMO,  S#iJ,-  }#L�,-1\U"P-JQ+6^-.  �.�),EI-  _s;`-
N(67,- lJ5,- 1A#$6^"0+,-.

Bio 659  !Mp #$

Tissues and Organ Culture  q.7Wi#D$ *j78B#D$ *i$?d

 q"6Z&MI-1A#0#0y- "9OB- A&-bv1=%0$,  Aj6m0`-  �"6^.MI-1A;6KDMI-  A&-bv ' A#&"067,-. A#u#4j,-  �"6^.MI-1q"6Z&MI-. A;6KDMI-  A&-bv ' APJdP
Nz-=#>- ($& !"6^-bl ' A;6KDMI- A&-bv1q"6Z&MI-. A;6KDMI- A&-bv �$& p"u6REI-. A#r"#%#),-. A#u#4j,- ?P-=u,- 3{M"U1AuT"#,-

Bio 660  !!4 #$

Advanced Insect Physiology (I)  r"s%&'() O$K7gQ t/010+789

 1A#$)#s,-  !O6Zu$,  X467u,-  (#/0+,-1c+),-  YZ9M-1  �O6KDI-  A#$%&  1A#r"`-  !"iOu,-.  ["]0,-  _t"/P  1J#$;$,  A#F=,=#6K],-.  A#r"9:#],-  Y�-=B-
 A6ZW"0,-  q"6Z&MI-.  }$d,-  !"L_>  A#r"W_s),-  "#F=,=#6K],-1!O6Zu,-  '  Ai"j,-  !"iO&  1!O6Zu$,  A#r"#aEI-  q"#%#),-  1  A#L_>-  !I"67UI-.  AL_>-
 l-=`-. !-J#4$,-. !-bJ#t=W_),- YZ9M- !"#$%& 1(6Zs,- A#$%& ' Ad#iJ,- !"0r"),- b.l 1 q"`-. wOPI- z-:U- 1!-_6m>- ' (6Zs,-. A9�5+,- "#F=,=#6KT12J&"6K`-

 NA#4$ib"y- "9OB-. A#0tJ,- �"6KFMI-. X;#4$P }#W"DM- b.l. !-_6m>- ' ~-_HI- "#F=,=#6KT1c,.|,- b.l. YZ9M- 1v=,"s9�,- b.l. YZ9M- 1A#0#F.�#0,-

Bio 662  !!3 #$

Insect Transmission of Plant Diseases  ]u$K)#k1 *,m.S1$ O$K7gv$

 !-b=kf?@P Yx_%`- }46K`- ?dD A#$%& A%rO  ̀!-_6m>- ' A]$+Q`- !-b=*+,- A6^-bl1!"40$, Yx_%`- }46K,-. A$i"0,- 2_6m>- cW AiOu$, Yx-_u+6^-
 fA#F=,=#W !-b=k1X$6^"0+,- v"sy- 1X%6Zs,- v"sy- 1 A#W"u$,- lJ5,- fA#*9_6mU !-b=k1YZ#4,- �6x. A,�- 1(],- q-:FM- 1(6Ky- b-JFfA#F=,=Tb=P
 AiOu,-  w"6Z9M-.  "s0P  ?),  A$@PM-  _L[  �P  A#6x_`-  !"446K%$,  A]$+Q`-  !"&=%;%$,  Yx-_u+6^-1}46K`-  �]a ' �b.l.  !"#4,-.  2_6m>-  2"#a  2b.l

N"PvOW=)#`- 1!"6^.3],- 1"9�)4,- 1!"9_j],- f?@P 1A$i"0,- 2_6m>- cW. "s0#W 2l=F=`-

Bio 666  !!! #$

Biological Control of Insects  O$K7g^,1 *+w.+QCD$ *^9.H5$ I,i

 zv-=+,- �$& A/T"*`- ' �,[ _{M-. !-_6m*$, A9=#>- A*T")`- �-JQ+6^- A#%tM-1!-_6m>- A*T")P ' APJQ+6K`- A9."%#),- 3n e_j$, Yx-_u+6^-
 AiOu,- b=jU. gA#$H-l A#Fb"Hh !"#$#]j,-1A$@PMI- YZuW �P !-_6m*$, A9=#>- A*T")`- �& A#Q9b"U A*`1AuT"0,- !-_6m>- �$& �,�L. Xu#4j,-
 A*T")`- w";0, 2lJ*`- ?P-=u,-1!-_6m>- A*T")P ' APJQ+6K`- A#W._)#`- !-J#4`-1Y^�]`- A6K9_],- cW AiOu,- !"6^�]`-1?#]j,-. 2_6m>- cW

N!-_6m*$, A#r"#aMI- A*T")`- ' "sP-JQ+6^-. !-_6m*$, A9=#>- q-J&MI- ~"+DE- e_o1!-_6m*$, A9=#>-

3"R



Bio 731  E:" #$

Physiology of Bacteria  .<GH2 .+/010+789

 ?#@� g Xr=6Z,- ?#@%+,-1 Xr-=tO,-. Xr-=s,- YK]0+,-1 3%Q+,-h Ai"j$, �ju`- YZ9MI-1 N A9�5+,-1 =%0,-1"s+]#�.. "9�)4,- A#$H }#L_U cW !"iOu,-
 �"6m0,- (#/0U A#)#D")#P1cU.|,-. A9.=0,-. A#0tJ,-. A#0#PMI- Yx"%aMI-. !-J#U=#$)#0$, <=#>- q"04,-1 A9=6Zu,- 3n l-=`- ?#@�1!"D=W_L.bJ#s,-

NA#$Q$, <=#>-

Bio 732  E:3 #$

Physiology of Fungi  KL9 .+/010+789

 .A#U-bJ#t=W_),-  l-=��`-  YZ9M-1  A#$B-  '  !"C_DEI-  l=F.  �L"PM-1_j],-  �$&  _{�=U  X+,-  A#r"9:#],-.  A#r"#%#),-  ?P-=u,-1A#$B-  A]#�..  }#L_U
NA]$+Q`- \i_o. \+#L_a b=j+,- _t"/P1A9=#>- !"#$%u,- (#/0U1A#0tJ,-. A#0#F.�#s,-

Bio 733    E:: #$

Advanced Microbial Genetics  %&'() O.Sw.o *>$?@

 1"9�)4,- ' A#{-b=,- !"]67,- G"d+D- e_o. 1 <3+)4,- �=6^=P._),- 1 A#r"#%#),-. A9."9_5,- 2_]j`- ?P-=u,- 1 "s+#u4U. "s,:& e_o. !-_]j,- p-=DM-
 1 YK0y- !-J#PvOW 1 A9=#>- !-l"6Z%$, AP."d`- !-J#PvOW f �=6^=P._),- ~b"H A#{-b=,- ?P-=u,- 1~.-:+,- 1w"d$,- |& G"d+DI-1 _>- G"d+DI-

N !"6^.3],- A{-b.1 },"*j,- A{-b. 1 !"9_j],- A{b.1 A#P=6^=P._),- Aj9_B- ?%& ' !-_]j,-. !IO6K,- ��t �-JQ+6^- 1IIFr !IO6^ z=)U

Bio 737  E:E #$

Host-Parasite Relationship  Y+hL1$@ Yw.x1$ *mki

 A9b"#+HI- !"#$#]j,- � N AW"6�EI-. e-�HI-1 A#6x_`- 2bJd,- 1 AW"6�EI- !-_9JdU 1 A#6x-_PMI- 2bJd,-1 A#W._)#`- A#6x_`- !"446K`- ?]jU Au#4o
N ?r"u,- �$& "t_{M-. A#W._)#`- �=%6K,- � N"tb=jU. AW"6�EI"W A#W._)#`- !"C:DEI- AiO&1 A#6x_`- !IO6K,- 1 A9b"4FEI-.

 1A)#D")#Ph ?r"u,- ' AP."d`- Au#4o 1 gYK]0+,-1 Xr=6Z,- q"04,-h �"67`- ?r"u,- YZ9M-1 g["6m0,- =%0,-. !"Pb=+,-. !"t=6m+,-h ?r"u$, <l"u,- 3n =%0,-
NgA#{-b.1 A9."%#L

Bio 738  E:c #$

Special Topics in Microbiology (1)  r"s *'+m&1$ q.+Q#D$ X *7_.- O.i07u0)

 !"&"067$, APvO,- �"B- l-=`- b"#+H- ' APJQ+6K`- YK6^MI-1"sUq"]L �=dU. A#W._)#`- !"&"067,- ' APJQ+6K`- A#W._)#`- !IO6K,- �"Q+D- e_o
 XW._)#`- =%0,- �46x �=dU e_o1 g2_%+6K`- Ad9_j,- 1 2_%+6K`- V67D Ad9_j,- 1 �jd+`- ~"+DEI-1 A#*j6K,-h A#&"067,- !-_%Q+,- e_o1 A9_%Q+,-

NAP"s,- A9_%Q+,- !"&"067,- YZuW1 ~"+DEI- ' 2_{�=`- ?P-=u,- � N !-_%Q+,- ' A#F"+DEI- 2q"]),- �=dU e_o1 \#T ()*+,-.

Bio 740  ER4 #$

Agrostology   O.+,+jS1$ e+S7fJ

N AsW"6m`- !Or"u,-. A#$#;0,- A$r"u,- V#067U �$& 2:L_P A6^-bl

3"M



Bio 742  ER3 #$

Physiology of Growth Regulators   0yS1$ O.yzS) .+/010+789

 1!"%/0`- ��s, <=#>- q"04,- 1 c09"L=+#6K,-.1 c,|y-.1 A#U"40,- !"D=P_s,- ?@P A]$+Q`- =%0,- !"%/0  ̀A#r"#%#),- !"]67,-. XF=,=#6K],- �"6m0,-
NA#d#4j+,-  "s+#%tM- 1 "t_9JdU. "s#$& �_u+,-. "s6�OQ+6^- e_o

Bio 743  ER: #$

Metabolic Pathways in Plants   O.J.NS1$ X *+7W<#D$ O$?.785$

 ?P-=u,-1 !"D=P_s,-. 1 A#0tJ,- Yx"%aMI-. 1 A#0#F.�#0,- !"4L_`-. !"U-bJ9M-=W_),- YZ9M- f A#i-_,- !"U"40,- ' A#6K#r_,- A#6Z9MI- !-b"6K%$, Yx_& 
N LM- .M- lJ� ~[=� A6^-bl S9_o �& !-b"6K`- ?H-JU �1 !"C:DEI-. !O&"]+`-. 2b-_>-. A6x=%>- ?@P b"6KP <M- �$& _{�=U Ji X+,-

Bio 744  ERR #$

Plant Embryogenisis   *+J.NB *S/#$

 ' A9."%#),- !-_{�=`- A6^-bl1"sUI=,JP. A9_t:,- !"U"40,- ' V6m)+,- ¡JaM-1A#U"40,- A)$%`- ' "tb=jU. A#0#0y- A;6KDMI- V6m)+, Au6^=P A6^-bl
N"sU"d#4jU !I"�. V6m)+,- A#$%&

Bio 745  ERM #$

Morphogenisis and Evolution in Plant Kingdom  *+J.NS1$ *H,y5$ X ?0L(1$@ {<.N(1$

 ¢-=WMI-. w"d$,- �=4a ?@P A#U"40,- "9"d4,-. X*9_6m+,-. XFb"B- }#L�,- A6^-bl GOH �P "sjW_U X+,- !"iOu,-. A#U"40,- !"&=%;`- 2M"6mD AuW"+P
Nz=+)DO4,-.

Bio 751  EM" #$

Neurophysiology  tN7fx1$ d.|}$ .+/010+789

 A9b-_>- !O4d+6K`-12J&"67,- �"#,MI-. A#6K>- !O4d+6K`-1 A#$6Zu,- 2b"{EI-. A$6Zu,-1 A#467u,- !O6�=`- ' :T-=>- ?dD £ N A#467u,- 2b"{EI- YK6^M-
NXU-�,- X467u,- v"sy- Vr"�. 1 A#j#*`- A#U-�,- A#)#D")#P f XU-�,- X467u,- v"sy- }#L_U1 A#)#D")#`- !O4d+6K`-1 A#r"#%#),- !O4d+6K`-1

Bio 752  EM3 #$

Animal Eco-Physiology  A$0+^,1 *+;+N1$ .+/010+78h1$ I,i

Nz-=#>- q"6Z&M- Vr"�. �$& A9=#>-. A#8#4,- ?P-=u,- 3{M"U1 A#r"`-. A#6xbMI- !"D-=#>- ' Ai"j,- 2b.l

Bio 753  EM: #$

Endocrinology  A$0+v$ X I7f1$ ~&V1$

 z=$+,- 1A#%6Zs,- 2"0d,- !-v-_TE- S6^"0U ' !"D=P_s,- 3{M"U 1 X$6^"0+,- ¤=$6K,-. A#$6^"0+,- !-b.J,- (#/0U 1 ?6^"0+,-. !"D=P_s,- 1 !"9b"d],- ' (67,- lJ5,-
Ng!-_6m>-. !"9_6md,-h !"9b"dTO,- �P ~["� YZuW. ¤"%6^MI- ' (67,- lJ5,- 1b=#j,- 2_;t. !"D=P_s,- 1!"#9J@,-. b=#j,- ' A#%6^=`- !-35+,-.

3"!



Bio 754  EMR #$

Ichthyology  �.y7F#D$ I,i

 Xa-=0,- YZuW1q"%$, "sUl"#6^ 1A#%/u,- ¤"%6^MI- 2M"6mD1 A#T._6Z5,- ¤"%6^MI- b=j+, A@9J>- !"t"�I-1"s]#067U. A#T._6Z5,- ¤"%6^MI- Y7r"67H
 2. ,-.  z"6KDEI-.  ¤"%6^MI-1  A9=r_,-  ¤"%6^MI-1  A#%/u,-  ¤"%6^MI-  V#067U1  A#%/u,-  ¤"%6^MI-  '  X%$iM"+,-  b=*+,-1A#%/u,-  ¤"%6^MO,  A#F=,=#4,-

NA#)%6K,-

Bio 755  EMM #$

Herpetology  eQ$@=1$@ O.+w.)�1$ I,i

 X%$iM"+,- b=*+,-. Va-.:,-. !"#r"P|,- V#067U1Va-.:,-. !"#r"P|$, A#F=,=#4,- Xa-=0,-1 A]$+Q`- b=67u,- ' Va-.:,-. !"#r"P|,- q"dUb-. 2M"6mD
NVa-.:,-. !"#r"P|$, A9l"67+iI- A#%tMI-1 A]r"o ?), A]$+Q`- }U_,- '

Bio 756  EM! #$

Ornithology   ?0+L1$ I,i

 q"0W.  ~.-:+,-1  A#r-�5,-  !-l"u,-.  q-J+nI-1  "sU_;t.  b=#j,-  �9v=U1  A#U=67,-  q"6Z&MI-.  !=67,-1  ¤=$6K,-.  YK>-  q"6Z&M-1  b=#j,-  q"dUb-.  2M"6mD
Nb=#j$, A9l"67+iI- A#%tMI-1¥9J>-. ACJd,- ' A#%6K+,-. V#067+,-1 b"567,- A9"&b. YZ#4,-1Ymu,-

Bio 757  EME #$

Mammology  O.+<&�1$ I,i

 1!"#6K#),-1 '-_5y- "su9v=U �:5P. "s67r"67H 1 �$6K`- 2J#a. A#,.MI- !"#9J@,-1 A]$+Q`- b=67u,- |& "sr"dUb-. "sUM"6mD 1 !"#9J@,- Y7r"67H
 ?),  A#F=,=#4,-  Xa-=0,-.  A]$+Q`-  }U_,-  b=jU.  Y7r"67H1  "s]#067U  '  A@9J>-  !"t"�I-.  A#%#6m`-  !"#9J@,-  2M"6mD1"s]#067U.  "s67r"67H

N!"#9J@,-. 2_)4`- !"#$4>- 2"#a �P AP"&  ADb"dP1"s0P

Bio 758  EMc #$

Special Topics in Zoology (1)  r"s A$0+v$ I,i X *7_.- O.i07u0)

 V#067U. A#F=,=#W1A]$+Q`- Vr-=j,- b=j+W "s+iO&. !"9=H_,- ' A#i3,- b-=oMI-. X0#y- �9=)+,-1�_HMI- !"9b"dTO,- }u6mW !"9=H_,- AiO&
 1 J$y- A#L=6R b=jU !"9_/D1 �_HMI- z-=#>- }u6mW J$y- A#L=6R AiO&1 b"*4,- p-=DM- YZu4, A9l"67+iI- A#%tMI-. �-J6�MI- �9=)U1 !"9=H_,-

N!"#$4>"W J$y- A#L=6R AiO&1 b"*4,- ' "su9v=U. Aur"6m,- A$@PMI- �E- 2b"6RE- �P c+4u6m,-  V#067U. A#F=,=#W

Bio 791  Ep" #$

Seminar  �^2 �@&B

 ?67],- A9"sD ' ¦"&=4jP ¥*4,"W �Jd+9. N\6767QU ?d*W ?67+U X+,- !"&=6x=`- JaM- ' A9_/D A6^-bJW \#$& cT_6m`- JaM- l"6RbE"W },"j,- �=d9 
 (s0#W  �P  z=)9.  (6Kd,-  (tb"+Q9  YK9bJ+,-  A8#t  q"6Z&M-  �P  A&=%� Aj6^-=W  \C=d+,  AP"&  A6mi"0�  ¦"W=*67P \r"d,EI  ¦-J&=P  lJ*9.  X6^-bJ,-

N�_6m`-

3"E



Bio  832   c:3 #$

Advanced Mycology    %&'() O.<KL9

 Xa-=0,-1A]$+Q`- A9_j],- �#P";`- cW �9"4+,- 1 A6K#r_,- A9_j],- �"6KiMI- 1 A9_j],- A#$B- 1 APJdP f?%6mU. A9_j],- !"iOu,-. A#F=,=Tb=`- Xa-=0,-
 1 A��,- !"9_j],- f?%6mU. z"6KDEI- !"P-JQ+6^-. A#8#4,- Xa-=0,-1(#{-_y- 1 ({_;+,- 1 =%0,- 1 <_j],- YZ9MI- f?%6mU. _{")+,-. A#F=,=#6K],-

Nz"6KDEI- §,"67P. !"9_j],- 1 A#$T")+,- !"iOu,- !-[ !"9_j],- 1 z-=#*$, A6x_%`- !"9_j],- 1 !"40$, A6x_%`- !"9_j],-

Bio 833   c:: #$

Advanced Phycology    %&'() n1.^\

 Ad9_o. A9b-_>- A#)#P"09J,- z=D"i � A#F=,=#6K],- Aj6mDMI- YZuW1},"*j,- ' A#8#4,- !-35+`- �P V#)+,- � },"*j,- A8#W � },"*j,- (#6KdU
 �"#P Ay"uP f},"*j,-. A9=#>- A#0d+,-1X6K0FO,-. X6K0y- _{")+,- � G"#FMI- Gl"4U 2_t"� ¡.Ja A#]#L1},"*j,- "9OH ' A9=#>- !O&"]+,-

NA9l"67+iEI- A%#d,- !-[ !"4L_`- 1 q-�5,- 1 <b";`-

Bio 834  c:R #$

Veat  Kw.y6$ I,i

 !"o"6m0,- – A#{-b=,- }#L-�,- – 2"#>- !-b.l. ({_;+,- – A]#�=,-. S#iJ,- }#L�,- – <_6ZB- _{")+,-. A#F=,=Tb=`- Y7r"67B- – APJdP
_r"%Q$, X%#6Kd+,- �6x=,- �_r"%Q$, A#d#4j+,- !I";`- – _r"%Q$, A#8#4,- Xa-=0,- – =%0,-. A9�5+,- – A#6Z9MI-

 Bio  835  c:M #$

Actinomycetes  O.(+78+)0S+(o#D$

 – A#4j,- A#%tMI- – A#{-b=,- Xa-=0,- YZuW – X&b:`-. A#F=,=Tb=`- Y7r"67B- – !"+#6K#P=0#+LMI- (#6KdU – !"+#6K#P=0#+LMI- A#%t- – APJdP
"s, A#8#4,- Xa-=0,- – !"+#6K#P=0#+LMI- "s446KU X+,- Yx-_PMO, X$%u`- Y7#Q6m+,-

Bio  836  c:! #$

Cyanobacteria  q.m?=1$ .<P(HN1$

 A@9J>- ¡"*WMI- AuW"+P 1 APJd+P A#$%uP !"6^-bl 1 A9l"67+iEI-. A#%$u,- A#%tMI- 1 Au#4j,- ' JF-=+,- 1 "93+L"W=D"#6K,- "#F=,=#6KT. (#6KdU f A6^-bl
N p=6x=`- '

Bio  837  c:E #$

Advanced Soil Microbiology  %&'(5$ t7u$?D$ .+/010+2@KH+)

 cF.�#0$, <=#>- ¨#4@+,- – A#0#F.�#0,- !"4L_%$, A9=#>- !I=*+,- A9=6Zu,- l-=%$, XW._)#`- ?#$*+,- – AW�,- ' A#W._)#`- �#P";`- – APJdP
 AW�,- ' !"W._)#`- cW !"iOu,- – !"W._)#`- Aj6^-=W !-J#4`- ?$k – A#+9|),- !"4L_%$, A9=#>- !I=*+,- – b=]6K]$, A9=#>- !I=*+,- –

N  A]$+Q`-  2"#>-  b=6�  c4U  X+,-  !"iOu,- –

3"c



Bio  838  c:c #$

Plant Microbiology  O.NS1$ .+/010+2@KH+)

 z"d#6K,- "#F=,=#W._)#P – A#>- e-b.MI- "#F=,=#W._)#P – b"%@,-. b.�4,-. b=t:,- "#F=,=#W._)#P – !"40$, A6x_%`-. A��`- !"W._)#`- – APJdP
N  XU"40,-  �"L_,-  !O$k –  b.�y-  "#F=,=#W._)#P –

Bio  839  c:p #$

Advanced Plant Pathology  %&'() O.NB ]u$K)#$

 b"%u+6^- – !"40$, !"446K`- G=Hl – g"93+)4,-. !"9_j],- f A$]j+`- !"446K`- – !"6^.3],- – A$]j+P 35,- !"446K`- h A#U"40,- Yx-_PMI- !"446KP
 X+,- ?P-=u,- – !"40,- p"Tl e_o. AW"6�EI- e_o � ' _{�=U X+,- ?P-=u,- – !"40,- p"Tl e_o – AW"6�EI- e_o – AW"6�EI- �r"+D – �"67`- !"40,-
 A#6x_`- !"446K`- b"6m+D- ' 2_{�=`- ?P-=u,- – ?d>- ' A#6x_`- !"446K`- b"6m+D- – A#6x_`- !"446K`- b"6m+D- e_o – A#r"W=,- – AW"6�EI- ' _{�=U

N A#U"40,- Yx-_PMI- b"6m+D- ' ()*+,- e_o – A#U"40,- Yx-_PMI- b=s� !"ui=U – ?d>- '

Bio  841  cR" #$

Advanced Plant Physiology  %&'() O.NB .+/010+789

 1  A#U"40,-  !"D=P_s,-  YZuW �Jt. q"0W1  gX0tJ,-  YZ9MI-h A#0tJ,-  l-=%$,  A#r-�5,-  !I=*+,-1gXU.vMI-  YZ9MI-h A#U.vMI-  l-=%$,  A#r-�5,-  !I=*+,-
Ng \U-3{M"U. \$%&. �JF-=Uh �b=L =+9"],-1A#U"40,- !"0#P"+#],-

Bio  842  cR3 #$

Radiation Biology  *+i.x7�$ .+/010+2

 A#W";9EI- h "tb"{�-. "P"F Au6RMI !"d#4j+,- YZuW1 gA9�nMI- �]a – !-_6m>- A*T")P – b.�4,- c6Kkhf A&-b:,- ' A9b�,- Au6RMI- !"P-JQ+6^-
 – <b�,- p"u6REO, A#u#4j,- bl"67`- – \6^"#i. <b�,- p"u6REI- !-Ja. – Xu#4j,- X&"u6REI- �"6m0,- �"6m+L- N A]$+Q`- !"U"40,- �$& g A#4$6K,-.
 ¡l-=a �P 2l"]+6K`- Y^.bJ,- – <b�,- p"u6REI"W "9OB- V$U ' 2_{�=`- ?P-=u,- – <b�,- p"u6REO, A#{-b=,- !-3{M"+,- – z.l-_$, <b�,- p"u6REI-

N <b�,- p"u6REI- �P A9"%>- YK6^M- – <b�,- p"u6REI- �_6KU

Bio  843  cR: #$

Advanced Anatomy  %&'() O.NB �<K7gJ

 v_o. "9OB- }#U_U 1 \ui=P h XP:>- �=#4%),-1 A#%d,- !"%#+6^_`- V6m)UN S#iJ,- \4#L_U. <=$B- b-Jy- M"6mD1 A]$+Q`- A#U"40,- q"6Z&MI- V6m)U
 §9_6mU1 <=D"@,- !"40,- (6KF1 A#4#L�,- "sU"%6^ (tM-. A]$+Q`- A#;#6K0,- (/0,-. A#U"40,- A;6KDMI- 2M"6mD1 g "s#$& M-_jU X+,- !-35+,-. "sP"6KdD-

Ng 2b�4,- – 2_%@,- – 2_t:,- h !"40,- ' _{")+,- q"6Z&M-

3"p



Bio  844  cRR #$

Plant Biochemistry  *<0+v$ O.NS1$ q.+y+o

 1 !"D=W_L.bJ#s,- – g A9=6Zu,- !"4L_`"W A,"u],- !"&=%;`- – A9=6Zu,- q"#%#),- ' z=W_),- b.l h A9=#>- q"#%#)$, ?HJ%L A9=6Zu,-- q"#%#),-
 1!"0#U.|,- 1 p=%6m,-. !"#0tJ,- 1 !-bJ#t=W_),- f A#4#L�,- A9=#>- q"#%#),-1 !"0#PMI- 1 A#$#6KL=W_),- Yx"%aMI- 1 !"D=+#),-. !-J#tJ,MI- !I=*),-
 ?#@%+,- 1 A#r"#%#L=#4,- !O&"]+,- 1 A#$B- q"#%#L 1 A%/0`- ?#,"*`-. cF.bJ#s,- !"D=9M- :#L_U f A#F=,=#6K],- A9=#>- q"#%#),-1 A9.=0,- Yx"%aMI-

N (6Ky- ?r-=6^ 1 !"#0tJ,-. !"0#U.|,-. !-bJ#t=W_)$, Xr-�5,-

Bio  845  cRM #$

Modern Approach in Plant Taxonomy  O.NS1$ e+S7fJ I,i �.� X *�<&v$ I+a.h5$

 "so"4Ub- �JP. w"d$,- ($& ' A@9J>- !"t"�I-1Aib=,- §j6^ "#F=,b=T._)#` X]#067+,- �:5`-1!"40,- V#067+W \+iO&. 2_67d,- "#F=,b=T._)#P
 p-=DMI"W Ad$u+`- A#]#067+,- ?L"6m`-1A#]#067+,- !-Ja=,- V6m)W !"40,- q"#%#L AiO&1A#]#067+,- "sU"d#4jU. A#&=0,- ¨k !"09"4+,-1V#067+,- ($uW

NYx-_dDEI"W 2lJs`- A#U"40,-

Bio  846  cR! #$

Seed Physiology  ?@�N1$ .+/010+789

 �"6KdD- � b.�4$, XC:DI- �"6m0,-. q=#%+,-1q"%$, b.�4,- Y�"67+P-. �_6mU � b.�4,"W A#r-�5,- l-=`- �9:QU �L"P-12b�4,- }#L_U � 2b�4,- V6m)U
 b=o _6KL. b.�4,- z=)6^1b.�4,- A9=#a _9Jd+, A]$+Q`- e_j,- � b.�4,- !"4D- �$& _{�=U X+,- ?P-=u,-12b�4,- �P c0y- v._W. "9OB- A,"j+6^-.

N2b=j+`- b.�4,- ' A9=#>- !-35+,- � z=)6K,-

Bio  847  cRE #$

Plant Experimental Embryology  tN<K� O.NB *S/$

 � _)4`- !"4DEI- �$& _j#6KU X+,- ?P-=u,- � A0FMI- A&-bv  fX$9"P �$& ?%+6m9. A#U"40,- A0FMI- �P ?P"u+,- A#0dU !"#6^"6^M- �$& �_u+,- �- �Js9
 A&-bv. !"D=P_s,- � A;6x"D 35,- A0FMI- =%0, APvO,- A#r-�5,- !"4L_`- � �.MI- "s09=)U ?a-_P ' A0FMI- A&-bv � _)4`- !"4DEI- �$& 2_j#6K,-

Nq-_]67,- 2b�,- !"4D A0FM- A&-bv � X$#)6m+,- �9=%+,- ADb"dP. A0FMI- A&-bv � A#U"40,- A0FMI-

Bio  848  cRc #$

Plant Tissue Culture and Bio-techniques  *<0+Q *+S'J@ *+J.NB *j78B$ *i$?d

 A&-bv � A#U"40,- "9OB-. A;6KDMI- A&-bv w"© ' _{�=U X+,- ?P-=u,- � b"@LEI- b-=o- � A#r-�5,- �"6^.MI- A8#sU � A;6KDMI- A&-bv !-|+� A8#sU
 A&-bv � w"d$,- �=4a. ¤=+`- A&-bv � A0FMI- A&-bv � A#U"40,- "9OB- ¨6^OW=U._W A&-bv. ?67T � Ad$u`- "9OB- A&-bv � YK$),-. A#U"40,- A;6KDMI-
 "9OB-. A;6KDMI- A&-bv. AsL"],- b";6RM- � Y^.3],"W AW"67`- !"U"40$, A#%#+6^_`- (%],- A&-bv � Yx-_PMI- �P A#,"B- !"U"40,- ~"+D-. A;6KDMI-

NA#U"40,-

334



Bio  851  cM" #$

Comparative Animal Physiology I   r"s A?.') A$0+Q .+/010+789

 YK]0+,- A#,�- 1YK]0+,- q"6Z&M-. YK]0+,- e_o fYK]0+,-1"s+L_a. A#%/s,- 2"0d,- !-v-_T- (#/0U 1Y�"67+PEI-. (6Zs,- 1A9�5+,- e_o f Ai"j,-. q-�5,-
 (#/0U 1Xr"W_s),- }$d,- �#jQU 1A9b.J,- 2:sFMI- 1V%#$,-. �J,- fA9=PJ,- 2b.J,-1A#6K]0+,- !"L_>- (#/0U 1A#6K]0+,- !"5467,- 1<v"5,- Gl"4+,-.

NX$6Zu,- Yx"4dDEI- (#/0U. A#,�- 1"s&-=DM-. !O6Zu,- }#L_U f!O6Zu,-. AL_>-1<b.J,- v"sy- ?%&

Bio  852  cM3 #$

Comparative Animal Physiology II  r3s A?.') A$0+Q .+/010+789

 A#6K0y- !-b.J,- 1A#6K0y- q"6Z&MI- 1_{")+,- �"�M- f_{")+,-1X0#F.�0,- ~-_HEI. A#F-_HEI- l-=`- 1"s$%& !"#,�-. ~-_HEI- q"6Z&- f~-_HEI-
 1"tv-_T-  (#/0U.  !"D=P_s,-  ?%&  !"#,�-  1"��tv-_��TE-.  "sd#$QU.  !"D=P_s,-  }#L_U  f(67,-  lJ5,-.  !"D=P_s,-1p"6xbEI-.  ?%>-  1"s%#/0U.
 !"D=P_t 1!"D=P_s,"W As#46m,- l-=`- 1"sU"D=P_t. !"9b"d],- ' (67,- lJ5,- 1!"D=P_s,- v-_TEI X467u,- (#/0+,-. !"D=P_s,- cW !"iOu,-

N!"9b"dTO,-

Bio  853  cM: #$

Metabolism and Bio-energy  *<0+v$ *m.L1$@ ]W<#D$

 �& A�"0,- gATBh�,- A#%L. YK]0+,- GJuP _9JdU. "9bJD=L=+#`- G:& � q"04,-. �Js,- cW S#6K0+,- � <=$B- YZ9MI- � Ai"j,- e"d+6R-. q-�5,-
NA#$B- ' Ai"j,- !"P-JQ+6^- � Ai"j,- }L_P �9=)U. A#6K]0+,- A$6K$6K,- � A9b=]6K,- 2J6KLMI-

Bio  854  cMR #$

Advanced Neurophysiology  %&'(5$ tN7fx1$ d.|}$ .+/010+789

 A#467u,- ?i-=0$, A9=#a=%#L A#89:y-. A9=$B- Y7r"67B-1X6KW"0#6K,- ?d0,-12b"@`- A#467u,- "9OB- cW ?#6�=+,- 1A#467u,- 2Ja=,- Y7r"67H
 X467u,- v"s;$, G"@P1A#L_>-. A#6K>- !-b"6REI- ?#6�=U. ?dD1"s]r"�.. <:L_`- X467u,- v"sy- ?H-l A#467u,- ?i-=0,- �$& �_u+,-1A#6KW"0#6K,-

N_H�- <b"dTI z-=#> X467& v"sF �P ADb"d`- �P !"9b"d],- !"D-=#>- �JaEI

Bio  855  cMM #$

Physiological Adaptations   t/010+789 e+HJ

 1YZ9MI- GJuP 1 Ai"j,-. A9�5+,- 1 A9=PJ,- 2b.J,-.  �J,- 1 A#6K]0+,- !"]#)+,- 1 V#)+,- �"�M- 1 A#r"#aEI-. A#u#4j,- ?P-=u$, !"D-=#>- V#)U A#%tM-
 1  X467u,-  <�5,-  v"sy-.  !"D=P_s,-  1  A#F-_HEI-  !"]#)+,-  1  <v=%6^MI-  (#/0+,-.  q"`-  1<b-_>- z-:UEI-  1<b-_>- ~"+DEI-  1  <b-_>- (#/0+,-
 So"0`-  !"D-=#a 12b">-  <b"*67,-  !"D-=#a 1!"sPMI-.  A0FMI-  !"]#)U.  _{")+,-  1  X]#67,-.  <=+6m,-  z"#4,-.  G=%B-  1X$%u`-.  Xu#4j,-  ($iM"+,-

NAu]U_`- So"0`-. b"*4,- e"%&MI !"]#)+,- 1A#4jd,-
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Bio 856  cM! #$

Developmental Biology of Vertebrate   O.<?.'h,1 A?.'5$ {<0H(1$ .+/010+2

Nq"6Z&MI- ' :9"%+,-. ?#)6m+,-. J9J*+,- – !"9_d],- ' X0#0y- ¥>- – !"9b"d],- ' I.�6^"y- – �9=)+,- "#F=,=#W ($& M"6m0P

Bio  857  cME #$

Comparative Vertebrate Anatomy   O.<?.'h,1 A?.') �<K7gJ

 X%6Zs,-.  X6K]0+,-  <b.J,-.  X$)#s,-.  Xr"j5,-  v"sy-  ?%6mU.  2:sFMI-  �#%y  ADb"dP  A6^-bl  �P  A9b"d],-  !"D-=#*$,  X*9_6m+,-  }#L�,-  G."0+9
 -3HM-. b=#j,-. Va-.:,-. !"#r"P|,-. ¤"%6^MI-. <|PO,-. (#s6K,- �P ¦-q-JW !"9b"d],- Vr-=o �#%F ' (67,- lJ5,-. X$6^"0+,=4,-. X467u,-.

N!"9J@,-

Bio  858  cMc #$

The Celebes of the Immunity and Parasitesm  YhL(1$@ *i.S5$

 ?r"u,- �$& ?#]j,- 3{M"U – A#&"0`- AW";+6^I- – ?r"u$, ?#]j,- AP."dP – A#$#]j,- Yx-_PMI- N!"#$#]j,- (tM- 2"#a !-b.l �A&"0`- ($u, APJdP
 A#j#B-. A*j$]`- z-J9J,- J6x A&"0`-1 g"9b O`- � "#D"%6m$,- – v"F"6m,- – �=0,- Yx_P – X#PIM- b"a:,- h 1A#,.MI- !"#$#]j,- J6x A&"0`- –
 V6m),- e_o1!"#$#]j,"W AW"6�EI- J0& A46K+)`- A&"0`- – A#U-�,- A&"0`- – g !"#D.:$>- – !"#T"jB- – ?#],- Yx_P. – "9bO],- – "#6^b"s$4,-h

NA#$#]j,- Yx-_PMI"W A6�"B- !-b"4+HI-.

Bio  860  c!4 #$

Ultrastructure and Physiology of the Parasitic Protozoan  *+B$0+v$ O.+1@#D$ .+/010+789@ n+oKJ

 N�Jt. q"0W !O&"]U �P A#6Z9MI- !O&"],- �   Nª.MI- ?#]j$, S#iJ,- }#L�,- � fA#a"D �P A#$#]j,- A#,.MI- !"D-=#>- (tMI A6^-bl

Bio  861  c!" #$

Helminthology  A$&<&1$ I,i

 V#067U A*j$]`- z-J9J,- �z-J9J,- ($u, A6�"B- !-:#%`- – z-J9J,- ($u, �"u,- (#6Kd+,- N A6�"H z-J9J,-. AP"& !"#$#]j,- ($& �& A#$#]o APJdP
 z-J9J,- �f A$@PM- �P "sU-:#� !"#L=6R Y^M-_,- N2b"+� A$@PM- �P A4Ub ?L Y7r"67H. A#j#B- z-J9J$, A6�"B- !-:#%`- N2b"+�  A$@PM-.  Y7r"67H.
 A6^-bl �z-J9J,- �& V6m)$, A93Q`- e_j,- – z-J9J$, Aj#6^=,- ?r-=u,-. ?i-=0,- (tM-. !"#$67]`- 2b"+� A$@PM- �P }U_,- (tM-. "sU-:#� A#d$>-

Nz-J9J,"W AW"6�EI- �& A�"0,- A#$#]j,- Yx-_PMI- (tM- – gA#467u,-. A#$6^"0+,-. A#%6Zs,- 2:sFMI- h !"#$#]j,- YZu4, A9=#>- 2:sFMO, }#L�,-

Bio  862  c!3 #$

Medical Parasitology   *+NL1$ O.+,+hL1$

 .M-  z"6KDEI- ' "sU"#a z-b.l �  N�"u,- ?)6m,- � f¥#a �P "s, ADv"BOr-=u,-. z"6KDEI- }#67U X+,- A#$#]j,- !"D-=#>- (tM- X$& },"j,- V9_uU
N!"#$#]j,- ��t �P A9"i=,- ?46^ �  N~Ou,- �  NY7#Q6m+,- �  NA#6x_`- Yx-_&MI- �  NADv"B- ?r-=u,-
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Bio  863  c!: #$

Insect Ecology  O$K7gQ *;+2

 – �9v=+,-. !"u%;+,- – A9_6m>- !"u%+;`- �q-�5,- bl"67P. A#r-�5,- !"iOu,- – A#8#4,- (/0$, A#6^"6^MI- !"4#L�,- �!-_6m>- A8#W �& APJdP
NA9_6m>- !"u%+;`- �$& "t_{M-. A#r"#aMI- 3n. A#r"#aMI- ?P-=u,- ��%+;`- !O9l=P ' "sP-JQ+6^-. 2"#>- G.-JF

Bio  864     c!R #$

Insect Taxonomy   O$K7gQ e+S7fJ

 X%$u,- (6^_,- – A#]#067+,- !"]67,- – V#067+$, A]$+Q`- !"9=+6K`- – V#067+,- ($u, A9l"67+iI- A#%tMI- – !-_6m>- V#067U  ($& �& APJdP
NV#067+$,  2_67+Q`-.  A@9J>-  e_j,- –  A#]#067+,-  §#U"]`- –

Bio  865  c!M#$

Medical Entomology   *+N\ O$K7gQ

 A$i"0,- A9_6m>- p-=DMI- (tMI l_6  ̂– z"6KDEI- Yx-_PMI A$i"0,- !-_6m>- – A9_j#4,-. A#4j,- !"T�I- A*T")P �A9_6m>- A#r"W=,- Yx-_PMI- �APJdP
 A*T")P !"9l"67+i- �AP"u,- A*67,"W Aj4U_`- !-_6m>- (tMI l_6  ̂– z-=#>-. z"6KDEI- Yx-_PMI A$i"0,- �_HMI- !"#$67]`- – A#D-=#>- Yx-_PMO,

NA9l=u6K,- A#W_u,- A)$%`"W A9_j#4,-. A#4j,- A9_6m>- – A6x_%`- A9_6m>- !"T�I-

Bio  866   c!! #$

Economic Entomology  *<~.7f(m$ O$K7gQ

 A9l"67+iI- !-_6m>- – A9_6m>- !"T�I"W AW"6�EI- _s/P.  b_6Z,- ¦"9l"67+i- AuT"0,- !-_6m>- �P 2l"]+6^I- – A9l"67+iI- !-_6m>- A6^-bl e_o
NA9l"67+iEI- !-_6m>- A6^-bJ, A#$4d+6K`- e_j,- – "s+*T")P e_o. 2b"6Z,-. AuT"0,- A9l=u6K,- A#W_u,- A)$%`"W

Bio  867  c!E #$

Insect Pest Control   *<K7gv$ O.9�D$ *^9.H)

 A*T")`- –  A9_6m>- !"��T�I-  2b-lE-  �P-_W –  !"��T�I-  A*T")P e_o –  A9_6m>- !"��T�I-  �& A86R"0,-  b-_6xMI- –  !"��T�I-  A*T")P ($uW  V9_u+,-
 !"T�I- A*T")` A@9J>-  !"t"�I- – A$;6K`- A#r"#%#),- !-J#4`- 36Zk e_o – A#r"#%#),- – A#F=,=#4,- – A#d#4j+,- – A#u#4j,-h A$P")+`-

NgA9_6m>-

Bio  868  c!c #$

Insect Pathology   O$K7gv$ ]u$K)#$

 h !-_6m*$, A6x_%`- Ad#iJ,- !"0r"),- –  Au#4j,- X]U 2l=F=`-. !-_6m>- }#67U X+,- Yx-_PMI- �!-_6m>- }#67U X+,- Yx-_PMI- �& APJdP
 !"0r"),- – Yx-_PMI- ¡-JaE- ' "t_{M-. A8#4,- !-35+,- � 1!"#,.MI- 1-l=U "%#0,- z-J9l 1"PvOW=)#`- 1 "#6K#+)9_,- 1!"9_j],- 1!"6^.3],- 1"93+)4,-

N"si-_oE-. "s]#@)U. Yx-_PMI- G:& – A#d#4j+,- A*T")`- �P"D_W ' APJQ+6K`- Ad#iJ,-
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 Bio  869    c!p #$

Contagious (Insects) The Parasitic Diseases And its Control  .|()@.')@ *+,+hL1$ ]u$K)#D$ Okm.B

 ?dD e_o � N"sU"8#W � N"sU"#a 2b.l � fA#a"D �P z-=#>-. z"6KDEO, A#$#]j,- Yx-_PMI- !Oi"D !-_6m>- A#F=,=#W �& �-b=+LJ,- },"o V9_uU
N"s+P."dP e_o � N?#]j,-

Bio  871  cE" #$

Environmental Pollution   t;+2 �0,J

 Xr"6x=6Z,-.  X&"u6REI-  ¡b-=L  ¡.Ja ' G=86KPO,-  �"6KDEI-  �"6m0,-  3{M"U –  Au#4j,-  ' X8#4,-  ¡=$+,-  bl"67P J9Jk ªE-  b_d`-  -�t  �Js9
 A6^-bl – A#r"#aMI- !"0r"),- A#dW. !"40,-. z-=#*$, A#u#4j,- !"8#4,- �$& !"8#4,- �$& X8#4,- ¡=$+,- 3{M"U ��]0,- �_6KU. !"9"]0,-. Xr"#%#),-.

NA{=$`- So"0`- ?#tM"U 2l"&E-. "sU"y"uP e_o. Adj0`- ' X8#4,- ¡=$+,- !I"a YZu4, A#d#4jU

Bio  872   cE3 #$

Fauna of Saudi Arabia   *H,y5$ .B09

 "D=],- A6^-bJ, A#%$u,- e_j,- – _%aMI- _*4,-. XW_u,-  �#$B- X+dj0P "s#T "� A)$%`- ' A#D-=#>- p-=DMI- A#%tM- A6^-bl �E- b_d`- -�t �Js9
 '-_5y- �9v=+,- J9Jk – A#T-_5y- !-q"%+DEI-. G-:uDEI-. co=+,- ¥#a �P A#D-=#>- p-=DMI- Y7r"67H J9Jk �A#D-=#>- p-=DMI"W A%r"i ?%&.
 A#u#4j,- !"#%*`- �"/D �$& q=6Z,- q"d,E-. A9_*4,-. A9|,- 2"#>- �$& A/T"*`- e_o A6^-bl – A)$%`- ' A9|,-. A9_*4,- p-=DMO, A8#4,- A#&=D.

NA)$%`- '

Bio  873  cE: #$

Environmental Management   *+;+2 �?$~C$

 �$& 2"#>- G")6RM- �#%F �$& �"6KDEI- �"6m0,- 3{M"U A6^-bl – A]$+Q`- A#8#4,- A%/DMI- ' !"40,-. z-=#*$, Xu#4j,- p=0+,- �E- b_d`- -�t �Js9
 (#P"67U �6x. A#]#L –  ACJ+6K`-  A8#4,-  �$& A/T"*`-  e_o. 2lJ;+P 35,-.  2lJ;+`-  A#u#4j,-  lb-=`-.  Ai"j,-  bl"67P J9Jk �YxbMI-  §j6^

NcuP X8#W �"/0, X8#W (##dU ?%u, A#d#4j+,- A$@PMI- YZuW A6^-bl – 2b-lEI-. z"6KDEI-. X8#4,- �"/0,- cW �W_$, �jH.

Bio  874  cER #$

Zoological Survey   �$0+Q �78)

 e_o – A9_*4,- A8#4,-. AW�u,- �"#`-. A6KW"#,- f A#8#W A%/DM- ¡O{ ' �-=#>- §6K`- e_o �X$d>- ?%u,- !-:#s�. A#0dU �E- b_d`- -�t �Js9
 – ?P-=u,- �P "t3n. q"`- ' c;6KLMI- AFbl Aa=$`- �  PH – A#46K0,- AW=o_,- _j`- – w"9_,- – 2b-_>- f ?@P A]$+Q`- A8#4,- ?P-=u,- Y^"#i
 ?#$k ' APJQ+6K`- A#r"67aEI- e_j,- (t-. A6^.bJ`- Adj0`- "D=], A%r"i ?%& A]$+Q`- Jr"67`- �-JQ+6^"W A9_d],-. A9_dTO,- z"0#u,- �%F e_o

N�-=#>- §6K`- �r"+D
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Bio  875   cEM #$

Ecosystem and Plant Communities  *+J.NB Kw.7gi@ O.xy(�

 !"&"%y- AT"@L – !"&"%y- =� !"#*0P – !"&"%y- =� �$& 2_{�=`- ?P-=u,- – !"&"%y- Y^"#i – !"&"%y- =� f A#U"40,- !"&"%y- A8#W ($&
 Adj0`- –  A#dT-=UO,- –  !"#$d0,- –  �%+;`-  A9b.l –  �%+;`-  V#067U  N  XU"40,-  �%+;`-  A8#W  ($& –  A&"%y-  �OdD- –  A&"%y-  ��W�U –

N!"u%+;`- q=6mD – ?67+`- �%+;`-. �%+;`- �! A#8#4,- A#,"d+DI-

N<:#$©I- V#6�=+,- _/DM- f�F-_`-

Bio  876  cE! #$

Plant Geography and Ecosystem   *;+2 *yzB#$@ *+J.NB .+9$KV/

 �,"%`-1  gAui_,-  ?)6mU –  Aui_,-  �"���M- –  Aui_,-  ?)6R.  Aa"6KP  h  Aui_,-1A#6xbMI-  2_),-  §j6^  �$&  !"U"40,-  �9v=U  �$&  _{�=U  X+,-  ?P-=u,-
 A#u#4j,- A#U"40,- (#,"iMI- – !"U"40,- V#)U – 2b=$],- – YK9b"6Z+,- hA9l=u6K,- A#W_u,- A)$%`- ' A#U"40,- 2"#>-1XU"40,- q"j5,- !"i"jD1A9b=$],-

NgXU"40,-  "t�."jn.  !"8#4,-  p-=DM- –

Bio  877  cEE #$

Plant Adaptation and Acclimation  O.NS1$ X e+H(1$@ I,m#.(1$

 �s0`- ?%6m9. ($iM"+,-. V#)+$, A]$+Q`- e_j,-. A#u#4j,- "sU"8#W ' A]$+Q`- !"U"40,-  �$& l"sFEO, A446K`- A8#4,- ?P-=u,- 3{M"U ªE- b_d`- �Js9
 q"d4,- !"40$, �)C V#L 1 !"40,- 2"#a ' l"sFEI- 3{M"U =t "P l"sFEI- �$& �_u+,- �)C V#L z l"sFEI- q"0{M- ¡J*9 -["P 1 l"sFEI- =t "P f �$&
 l"sFEI- �«   fXt. "suP ?P"u+$, "su4+U X+,- A]$+Q`- e_j,-. A#8#4,- !-l"sFEI-  �$& A$@PM- 1 f($iM"+,- V9_uU 1 V#)+,- V9_uU – l"sFEI- �_o ¨k

N�"]y- �¬ A6Z]Q0`-. Au]U_`- 2b-_>- A;#+D l"sFEI- � X&"u6REI-

Bio  878  cEc #$

Avian Ecology  ?0+\ *;+2

 A#$a"6K,- A#%tM- A6^-bl �"sujdU X+,- b=#j,- !"u%+� A#&=D J9Jk �P A)$%`-. ®"u,-  ' b=#j$, A]$+Q`- !"8#4,- A6^-bl �E- b_d`- -�t �Js9
 b=#j,- b"6m+D- �$& A#u#4j,-. A8#4,- ?P-=u,- 3{M"U A6^-bl – "tl-J&M- AT"@), "u4U A]$+Q`- ¦"u4U b=#j,- _r"6mu, A9�5+,-. 1~.-:+$, A#i|,-. A9_*4,-.

N"s#$& A/T"*`- e_o. b=#j$, A#u4j,- !"8#4,- A9"%a – A06K,- �P A]$+� G=67T GOH

Bio  881  cc" #$

Coordination Behaviour   to0,781$ ?d#.(1$

 "9OB-. ¤=$6K,- cW AiOu,- – ¤=$6K$, A#{-b=,- YK6^MI- – XF=,=#6K],- ¤=$6K,- YK]0,- ($& ' A6^-bJ,- e_o – XF=,=#6K],- YK]0,- ($u, APJdP
 �T-J, A#F=,=#6K],- YK6^MI- – ¤=$6K,-. q"%67,- lJ5,- �¯`- �J, :F-=a – X467u,- ?6�-=+,- – A#6K>- 2:sFMI- !O4d+6KP – A#$6Zu,-. A#467u,-
 A#F=,=#6K],- YK6^MI- – ª"u]DI- ¤=$6K$, A#F=,=#6K],- YK6^MI- – �=0$, �T-J, A#F=,=#6K],- YK6^MI- – Ymju,- �T-J, A#F=,=#6K],- YK6^MI- – p=y-

N�-.Ju,- ¤=$6K$, A#F=,=#6K],- YK6^MI- – _L�+,-. ($u+$,
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Bio 882  cc3 #$

  Animal Behavioural Physiology   t/010+789 A$0+Q �0,7F

 – ¤=$6K,-. A9�._,- – �IJ#67,-. X]#�=,- X467u,- G"67UI- – XF=,=#6K],- ¤=$6K,- ($& ' A6^-bJ,- e_o – XF=,=#6K],- ¤=$6K,- ($u, APJdP
 A;$6KT –  ($u+,- !-l_]P. g¨W"@,-hv:u`-  X%#$u+,- ¤=$6K,- –  _{")+,- ¤=$6^ –  A#F=,=#4,- !"&"6K,- –  AL_>- ' ()*+,- –  ¤=$6K,-. �%6K,-

N z-=#*$, A#6K>- g¤-blEI- h !"LbJ`- – ($u+,- A9=#a=%#L.

Bio  883  cc: #$

Psychopharmacology   �D&+7_ A$0+Q �0,7F

 !OH-JU – !"&_y- \W";+6^ X*0P – A9.lMI- !"&_F. ¡"*WMI- (#%67U – 3i"du,- – A#r"#%#),- !-l_]`- – �IJ#67,- ¤=$6K$, AP"& APJdP
 ?%*+,- – 3i"du,- A,"a. �._� – "sF-_Q+6^- – "su9v=U – A9.lMI- Y�"67+P- – !"&_y- 3{M"U ?#$k – gz"PlEI- h A#u4+,- _6�"0& – A9.lMI-

N¤=$6K,- X$& "t3{M"U. 3i"du,- p-=DM- – 3i"du$, XU-�,- �d>- – A#u4+,-

Bio  884  ccR #$

Behavioural Animal Ecology   t;+2 �$0+Q �0,7F

 Y^-�TI- ¤=$6K, :#%+,-. b"67WMI- – Xr_`- ¤-blEI- – A4$d+`- A#8#4,- �._/,- ' X8#4,- Y^"6KaEI- – A8#4,-. !"D-=#>- – X8#4,- ¤=$6K,- ($u, APJdP
NA#8#4,- !"#0d+,-. X]#�=,- ¤=$6K,- A]$+Q`- !"8#4, - ' g�)6K`- h <.M"`- ¤=$6^ �A#8#4,- p"6x.MI- .M- �._/, ¦"dT. V#)+,-. S#6K0+,- – YKr-_],-.

Bio  885  ccM #$

Fish Physiology   �.y7F#$ O.+/010+789

 2"#a X$& °"]>"W (t"6KU X+,- A]$+Q`- !"#$%u,- – "sF"+DE- �i-=P. A9=6Zu,- 3n. A9=6Zu,- !"4L_`-. l-=`- p-=DM- – q"6Z&MI- Vr"�. ($& �& APJdP
 2b.J,- – YK]0+,- – <v=%6^MI- (#/0+,- – ±"6Z9M-. !O6Zu,-. Xr"40,- v"sy- – Xr-�5,- ?#@%+,-. A9=#>- Ai"j,- – X%6Zs,- v"sy- "s+$@PM- �P. ¤"%6^MI-

N?P")+,- A#$%&. <J5,- v"sy- – q"6Z&MI- Vr"�. X$& A#Fb"B- !-_{�=`- – !-_{�=`- – X467u,- v"sy- – _{")+,- – �J,- !"D=)P. – A9=PJ,-

Bio  900  p44 #$

Seminar (I)  r"s �^2 �@&B

 <_;#6^ <�,- X$d>- .M- X%$u,- ¥*4,- p=6x=� Ad$u+`- !"P=$u`- �#%�. NgREVIEW OF Literatureh !"#WlMI- AuF-_� �"#d,- fG.MI- q:y-
 �,�W _9_dU l-J&E-. A6^-bJ,- G"� ' A6767Q`-. ATOH. }+L. !"9b.l �P 2J%+u`- _6m0,- A#&.M- �#%F GOH �P �,[. A#%$u,- \+6^-bl \#T },"j,-

N},"j,- A6^-bl �$& �_6m`- "tlJ*9 (#)k A0y Aj6^-=W \Uv"FE-. A6mi"0P (+9.

Bio  901  p4" #$ 

Seminar (2)  r3s �^2 �@&B  

 },"j,- <_;#6^ <�,- X$d>- .M- X$%u`- ¥*4,- p=6x=� Ad$u+`- !"P=$u`- �#%�.   gReview OF literature hAuF-_� �"#d,- f�"@,- q:y-
 (+9. �,�W _9_dU l-J&E-. A6^-bJ,- G"� ' A6767Q+`-. ATOH. }+L. !"9b.l �P 2J%+u`- _6m0,- A#&.M- �#%F GOH �P �,[. A#%$u,- \+6^-bl \#T

N},"j,- A6^-bl �$& �_6m`- "tlJ*9 (#)k A0y Aj6^-=W \Uv"FE-. A6mi"0P
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Research Report (1)   r " s �K<K'J �^2

 �E- G"*9. �-_6REI- A0y .M- �_6m`- �_d9 _9_dU A8#t �$& �r"+0,- }+)U N A,"6^_,- ¥*W p=6x=` APvO,- A#$%u,- �b";+,- A$6K$6^ �P G.MI- q:y-
N X6^-bJ,- ?67],- A9"sD ' (6Kd,"W "#$u,- !"6^-bJ,- A0y

Bio  903   p4: #$

Research Report (2)   r 3 s �K<K'J �^2

 �E- G"*9. �-_6REI- A0y .M- �_6m`- �_d9 _9_dU A8#t �$& �r"+0,- }+)U N A,"6^_,- ¥*W p=6x=` APvO,- A#$%u,- �b";+,- A$6K$6^ �P �"@,- q:y-
NX6^-bJ,- ?67],- A9"sD ' (6Kd,"W "#$u,- !"6^-bJ,- A0y

Bio  904   p4R #$ 

Research Report (3)   r : s �K<K'J �^2

 �E- G"*9. �-_6REI- A0y .M- �_6m`- �_d9 _9_dU A8#t �$& �r"+0,- }+)U N A,"6^_,- ¥*W p=6x=` APvO,- A#$%u,- �b";+,- A$6K$6^ �P ¥,"@,- q:y-
NX6^-bJ,- ?67],- A9"sD ' (6Kd,"W "#$u,- !"6^-bJ,- A0y

Bio  905  p4M #$

Research Report (4)  rRs�K<K'J �^2 

 �E- G"*9. �-_6REI- A0y .M- �_6m`- �_d9 _9_dU A8#t �$& �r"+0,- }+)U N A,"6^_,- ¥*W p=6x=` APvO,- A#$%u,- �b";+,- A$6K$6^ �P 3HMI- q:y-
NX6^-bJ,- ?67],- A9"sD ' (6Kd,"W "#$u,- !"6^-bJ,- A0y

Bio  921  p3" #$

Special Topics in Genetics (1)   r " s *>$?01$ X *7_.- �+7u$0)

N A,"6^_,- ¥*4, S#iJ,- Y767Q+,- p=6x=� AiOu,- !-[ �-_6REI- A0y ?4i �P },"j$, b"+QU !-b_dP �& 2b"4&
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Special Topics in Genetics (2)   r 3 s *>$?01$ X *7_.- �+7u$0)

N A,"6^_,- ¥*4, S#iJ,- Y767Q+,- p=6x=� AiOu,- !-[ �-_6REI- A0y ?4i �P },"j$, b"+QU !-b_dP �& 2b"4&

Bio  930  p:4 #$

Medical Virology   *+N\ O.7F@P9

 "s%#6KdU. !"6^.3],- "#F=,=Tb=P A6^-bl. "s&-=DM"W !"6^.3],- G:&. e_o. !"6^.3]$, A#r"#%#),-. A#u#4j,- Y�-=B- �& A67Q$P A6^-bl �$& ?%+6mU
 AW"6�EI-  J6x  A&"0`-.  !"0#6KL"],-  ~"+DE-.  A#$67`-  Y�-=B-1  !"6^.3],"W  AW"6�EI-  A#r"W.1  !"6^.3]$,  A#{-b=,-  }#L�,-.  !"6^.3]$,  V&"6ZU  A6^-bl1

N z-=#>-. z"6KDEI- ' Yx-_PEO, A446K`- !"6^.3]$, �#P"� A6^-bl1 A#6^.3],- !"W"6�EO, A#0u`- A#67#Q6m+,- e_j,-1 !"a"d$,- ~"+DEI. !"6^.3],"W
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Medical Microbiology   *+N\ .<P(H2 

 A#$%uP  !"6^-bl  N  "sui=P.  !"W"6�EI-  Y^"6^M-  �$&  A6x_%`-  "93+)4,-  (#6KdU  1  "sW  AW"6�EO,  2M"#s`-  ?P-=u,-  1  A6x_%`-  "93+)4,-  A#F=,=#W  A6^-bl
NAPJd+P

Bio  932      p:3 #$ 

Medical Mycology   *+N\ O.<KL9  

 A#$%uP !"6^-bl N "sui=P. !"W"6�EI- Y^"6^M-  �$& A6x_%`- !"9_j],- (#6KdU 1 "sW AW"6�EO, 2M"#s`- ?P-=u,- 1 A6x_%`- !"9_j],- A#F=,=#W A6^-bl
N APJd+P

Bio  933   p:: #$

Microbial Biotechniques   *+2@KH+) *<0+Q *+S'J

 "9�)4,-.  !"9_j],-  �&  V6m)$,  A#F=,.36K,-  Sr-_j,-  �-JQ+6^-1  !"9_j],-.  "9�)4,-.  !"9_j],-  �&  V6m),-  '  �.�),I-  _s;`-  �-JQ+6^-
N ?@P A#89:y- A#F=,=#4,- A#0d+,- �-JQ+6^-1 A#&"06� !"d#4jU "s, 2J9JF A#W._)#P !IO6^ ~"+DEI A#{-b=,- A6^J0s,- A#0dU �-JQ+6^-1 !"6^.3],-.

Cloning NA - Rccombcncni DNA  - Gere Elepression  - Polnmerase Chanin Reacion PCR  -Monodonal 

Anabod

Bio  934   p:R #$ 

Antibiotics   *<0+v$ O$~.7W5$

 ?L A6^-bl N A#W._)#`- !"W"6�EI- ~O& ' A9=#>- !-l"6Z`- �-JQ+6^- YK6^M- A9=#>- !-l"6Z`- "s#T "� A#W._)#`- !-l"6Z`- �-JQ+6^- b=jU ¯9b"U
NA9=#>- !-l"6Z%$, AP."d`- 1 g ¯,- NNN !"0#)#6^-�+,- !"09b=46^=$]6K,- 1 !"0#$6K04,- O@P h A]$+Q`- A9=#>- !-l"6Z`- �#P"�

Bio  935   p:M #$ 

Advanced Immunology   %&'() *i.S)  

 "9OB-  2l"6Z`-  �"6KFMI-  h  "s#d6mW  A46K+)`-  A&"0`-1  2l"6Z`-  �"6KFMI-.  !"0#;#UI- –  z"6KDEI-  (6KF  '  g  A#u#4j,-  h  A9_/0,-  A&"0`-  ?P-=&
 A#&"0`-  Yx-_PMI-  �1  "#&"0P  g  !"#$#]j,-  N!"9_j],-  N!"6^.3],-  N"93+)4,-  h  A]$+Q`-  !"W._)#%$,  (6Ky-  AP."dP  g  A6767Q+`-  A9."]%$,-
 v"sy- 2q"]L ' 2_{�=`- ?P-=u,- – g q"6Z&MI- YZTb. A&-bv – A#D"o_6K,- �-b.MI- – X&"0`- b=67d,- – A#U-�,- A&"0`- Yx-_PM- – A#6^"6K>-h

Nz"6KDEI- ' X&"0`-

Bio  936   p:! #$  

Microbial Physiology   r 3 s *'+m&1$ O.Sw.H1$ .+/010+789

N \#6Z9I- !"o"6m0,-. _{")+,-. =%0,-. A]#�=,-. }#L�,- f \#T._U=;#,MI- . \#$#T=P3@,-. \#r-=tO,- !"W._)#`- "#F=,=#6KT A6^-bl
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Advanced Food Microbiology   %&'() *<��D$ .+/010N<@KH+) 

 e_o – "t3n. <=#>- _9Jd+,- e_o. A#&"0`-.1 A#r"9:#],-. A#r"%#),- e_j,- �-JQ+6^"W A#6Z9I- "s�-=D .M- A9�nMI- ' 2JF-=+`- !"W._)#`- _9JdU
 YK6^MI- – AP."d`- �$& !"W._)#`- 2bJi �$& �_u+,-. Au6RMI- �-JQ+6^"W �]>- ?@P GJ;$, 23@P ¨,-v "P X+,- A6�"H. A9�nMO, A@9J>- �]>-
 A#r-�5,- !"446K`-. Yx-_PMI- (tM- – XPl�I ¤Os+6^O, "s+#aO6�. A#F=,=#W._)#`- A#a"0,- �P "s+PO6^ _9JdU. A9�nMI- A4i-_` A4u+`- 39"u`-.

N¦"@9Ja Ad@40`- A#6x_`- !"446K`-. A9�nMI- Aj6^-=W A,=d0`-

Bio  938    p:c #$ 

Nitrogen Fixation  �0+v$ `/@G+S1$ �+N�J 

 A#)#D")#P  � "s67r"67H. <=#>- cF.�#0,- ¨#4@U '  � X6K#r_,- b.J,- }u$U X+,- !"W._)#`-  – cF.�#0$, . <=#>- ¨#4@+,- p-=DM- – APJdP
N <=#>- cF.�#0$, A+4@`- !"W._)#`- GO5+6^-  � ¨#4@+,-

Bio  939  p:p #$

Petroleum Microbiology   �@GN1$  .+/010+2@KH+) 

N A#W._)#`- A9=#>- A$+),- ~"+DE- – !"W._)#`- b.l. G.�4,- ~"+DE- – zl"u%$, !"W._)#`- ?#@� – APJdP

Bio  941  pR" #$

Special Topics in Botany (1)   r " s O.NS1$ X *7_.- O.i07u0)

N \#$& (6Kd,- AdT-=P JuW �,[. q"#aMI- �=$& ' ¦"0#uP ¦"&=6x=P YK9bJ+,- A8#t q"6Z&M- JaM- b"+Q9 N p=6x=`- }6Ka �Js,- lJ*9

Bio  942   pR3 #$

Special Topics in Botany (2)   r 3 s O.NS1$ X *7_.- O.i07u0)

N \#$& (6Kd,- AdT-=P JuW �,[. q"#aMI- �=$& ' ¦"0#uP ¦"&=6x=P YK9bJ+,- A8#t q"6Z&M- JaM- b"+Q9 N p=6x=`- }6Ka �Js,- lJ*9

Bio  951   pM" #$

Special Topics in Zoology (l)   r " s A$0+v$ X *7_.- O.i07u0)

N \#$& (6Kd,- AdT-=P JuW �,[. z-=#>- �=$& ' "0#uP "&=6x=P YK9bJ+,- A8#t q"6Z&M- JaM- b"+Q9 N p=6x=`- }6Ka �Js,- lJ*9

Bio 952  pM3  #$

Special Topics in Zoology (2)  r 3 s A$0+v$ X *7_.- O.i07u0)

N \#$& (6Kd,- AdT-=P JuW �,[. z-=#>- �=$& ' "0#uP "&=6x=P YK9bJ+,- A8#t q"6Z&M- JaM- b"+Q9 N p=6x=`- }6Ka �Js,- lJ*9
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Advanced Microbial Ecology   %&'() *+2@KH+) *;+2

 YZuW. Ad#iJ,- !"0r"),- – !"#$% &'()*+$ , -./+$ -0"12 3 4567$ 859:;+$ < =>?;@+ -6A6B+$ C9"D#$ E -6.%C>6#$ -A6B@+ -6F5+5G>H56B+$ C9"D#$
 =>?;+$ I, 4567$ J";KLM$% N5O5+$ J";KL$% -O"P+$% -6K:1#$ Q'2RM$ SN"1;(T$ < "98%N% -U6O:+$ &"GV">+$ – W5@;+$ < -X:?;(Y#$ %R$ S:Z:0$ [\"(]#$

^ W5@;+$ -P(T$5. -BB(Y#$ _`$C2RM$% &"ab'+ cA6B+$

Bio  971   !"# $%

Environmental Microbiology   &'()*% +(,-*-(./01(2

 -6F5+56B+$ -2%"U#$ , 4567$ :6d(Y;+$ 3 W5@;+$ e2 -A6B+$ -Z"O%% &".%C>6#$ I ^ -./+$ W5@H , f"6#$ W5@H , !$5g+$ W5@H 3 -A6B+$ W5@H% &".%C>6#$ I
^ cV"Zh6*+$ W5@;+$ -0"12% , cV"6d6>+$ W5@;+$ -0"12 , cF5+56B+$ W5@;+$ -0"12 3 -X5@#$ -A6B+$ J'i% &".%C>6#$  ^ -Z567$ -O"P+$ , &"ab'+

Bio  972   !"3 $%

Microbiology of Aquatic Environments   &(4+5% 6+'()*% +(,-*-(./01(2

 -6@d12 &"(T$8N – -ZN"(j;OM$% -6A6B+$ -6d9RM$ – -6V"#$ &"A6B+$ &".%C>62 k"(]K% :F$5H l@i SCXm5#$ [2$51+$ – -*@;n#$ -6V"#$ &"A6B+". oZC1H
^-2:U;2

Bio  973  !"7 $%

ClassiÞcation of Micro-organisms   &8(9:*% 6+;4+1*% <(=>8?

 &"*(j+$% "Zp;>B+$ =6(YUH qCr, -6d@1+$ -6d(Y;+$ fs9 < -1B;#$ :i$5U+$% -6d(Y;+$, =6(YU;+$ < -2:n;(Y#$ qCP+$ , t;6d9R$% tH"aN$C2% =6(YU;+$
 qCr,=6(YU;+$ < -2:n;(Y#$ &"*(j+$% u+"?P+$ =6(YUH qCr ,=6(YU;+$  < -2:n;(Y#$ &"*(j+$% &"ZCP*+$ =6(YUH qCr ,=6(YU;+$ < -2:n;(Y#$

^ &"(T%p*@+ -6d(Y;+$ < -1B;#$ :i$5U+$% &"(T%p*+$ =6(YUH

Bio  974   !"@ $%

Special Topics in Microbiology(1)  A # B &8(9:*% C+(DE% F &=G+H I(=J%-2

^ t6@i =(YU+$ -Ua$52 :1. v+w% !"6xM$ y5@i < z"G612 z"i5(`52 _YZ8:;+$ -A69 !"()iR$ :xR$ 8";nZ , {5(`5#$ u(Yx |:g+$ N:?Z

Bio  975   !"K $%

Special Topics in Microbiology (2)    A 3 B &8(9:*% C+(DE% F &=G+H I(=J%-2

^ t6@i =(YU+$ -Ua$52 :1. v+w% !"6xM$ y5@i < z"G612 z"i5(`52 _YZ8:;+$ -A69 !"()iR$ :xR$ 8";nZ , {5(`5#$ u(Yx |:g+$ N:?Z
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Advanced Microbial Genetics    N:8O2 &8(9P 6+;4+Q &R%S/

 SC*P+$ –  }H%~+$  !"G.  =6DGH  < -U6O:+$  &"GV">@+  -6X$85+$  SN"#$  8%N –  =6DG;+$%  [d1+$%  u6\/+$  �6x e2 -U6O:+$  &"GV">@+  -6X$85+$  SN"#$
 &"GV">+$ < cX$85+$ 85B1+$ ^�$/OM$ , c(T%p*+$ [UG+$ , �5?;+$ 3 -U6O:+$ &"GV">+$ < S:Z:0$ -6X$85+$ &$N"�M$ – -U6O:+$ &"GV">+$ < 8"*rM$%

^ -U6O:+$ &"GV">+$ y$:n;(T". -Z567$ -6GU;+$% -6X$85+$ -(T:Gg+$ – -U6O:+$

Bio  977   !"" $%

Biocontrol of Pests   6+TUE% F V-(W% <1XO*%

 &".%C>6#$ y$:n;(T$ -6K">2L$ – -ZC(]7$ &"abM$ -2%"U2 < &".%C>6#$ y$:n;(T$ – �"gH"U6BPH – "g25g*2 – "g+5x -@A(TR$� &".%C>6#$ y$:n;(T$
^ "gH"U6BPH – � -2%"U#$ < -2:n;(Y#$ � "6@d12 &".%C>6#$ J";KL$ qCr – &".%C>6#$ _`$C2R$ _)1. -2%"U2 <

Bio  978   !"Y $%

Mycotoxins   &Z0[\*% N-]=>*%

 < =>?;+$ – -Z567$ y5d(Y+$ pXR"H – -ZCP*+$ y5d(Y+$ [6@� – -ZCP*+$ y5d(Y+$ :F$5H – -ZCP*+$ y5d(Y+$ eZ5>H% u6\CH – -2"(Y+$ &"ZCP*+$
^ -ZCP*+$ y5d(Y+$

Bio  991  !!# $%

Ph.D. Thesis  ̂ %S-OQ:*% &*+=_S

 5?G+$ l@i "g@x$C2 �6dF < "6@Ux% E "6@di �8"�% �"diR$% &"6.NRM$ -1F$C� �@1;2 cB;>2 �?. e2 u+"P+$ t. y"O "2 �6dF ei [2"\ CZCUH N$:iL$
^ �NP� -F8N "g6@i lP1Z% ^ f$85;\:+$ -F8N l@i �5(j7$ &"B@P;# M"d>;(T$ , hZh1+$:Bi v@#$ -12"F < -x%CrRM$ -.";>+ eZ:d1;#$ �5@(TRM$%
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j^:]Od2 6%:D/ AYB&*+=_0*%f l

S085% <9S/ g2S
S085% <=_%

6%:D-*%

&(=_%S:*% h.0iEnglish

��� 8Math 699p;(YF"#$ -+"(T8�

توصيف المقررات

 Math 601    ML# S

Theory of ordinary differential equations  &ZP+d*% &(m=J+\O*% 6EP+d5% &Z0no

 -ZCDK  ,c��@��+$8%  h;Z8  qC��r  ,-��Z:��7$  &"g�;#$%  -Z:7$  =6U+$  ,  =DG+$  �5@7  c.8"U;+$   5@(Y+$  ,�Sw"��(��]��+$  k"UG+$%  N5��F%$  �"��9C��.�   =DG+$
^&".$CP(`M$

Math 602    ML3 S

 Partial differential equations I   A#B  &(4gp% &(m=J+\O*% 6EP+d5%

 &MN"12 ,  �%$C.  -UZCr y$:n;(T".  ¡�CZN -@>(]# �5@7$ N5F% �"9C. ,  -ZNN/+$  �$%:+$  �5x -6(T"(TM$  �V"U7$ ,  c(Y>+$5\ –  c(¢5\ -ZCDK
^ 4%C>+$ £(T5;#$ -UZCr% &$h6d#$ , -Z:V$h+$ &MN"1#$ , -6K$:F5+$% N5F5+$ -ZCDK , -Aa">#$ &MN"1#$ , N%:7$ :Gi CZ:U;+$% �5(T$5.

Math 622    ML7 S

  Stability theory of ordinary differential       &(m=J+\O*% 6EP+d]m*  S%08O=_eE% &Z0no

^ -Z8%:+$ =DG+$% |5K"."6+ -+$N &".$CP(`M$ -UZCr , =DG+$ -ZN%:x% 8$CU;(TM$ , cP�$ y"DG+$ _¤$5� , =DG@+ -2"1+$ -ZCDG+$

   Math 604    ML@ S

Nonlinear differential equations  &([q% rs &(m=J+\O*% 6EP+d5%

 – p>K$5. -ZCDK , -6P�'+$ -6@(`"*;+$ &MN"1#$ =DG+ cBZCU;+$  5@(Y+$% 8$CU;(TM$ , -6@(`"*;+$ &MN"1d@+ -6P�$ =DG+$ -ZCDK – N5F5+$ -ZCDK
^ &".$CP(`M$ -UZCr , |5K"."6+ -UZCr , N"1.M$ cV"GX y"DG+ �5(Y\:G.

 Math 605    MLK S

Partial differential equations II    A3 B &(4gp% &(m=J+\O*% 6EP+d5%

 4:7$ CZ:U;+$ , 8N5(¢ CZ:UH , -Z:i"B;+$ S85(j+$ cO &$CXm5#$ , vK8"9 -GZ"B;2 , �B(Y#$ :7$ , -(jO"G+$ &MN"1d@+ o61()+$% ¥5U+$ =6D1;+$ R$:B2
^ -@V"#$ &'(`"*;+$ -+R"(Y2 , 4:7$% c@�$:+$ y"D;KM$ , -Z:6@U;+$ �5@7$% N5F5+$ �"9C.% ¡@nZCZN -+R"(Y2 , y"1+$%
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 Math 606    MLM S

 Generalized Solutions of Partial differential equations  &(4gp% &(m=J+\O*% 6EP+d]m* &]]d5% t-mW% 

 �5@7$ N5F% , N%:7$ l@i CXM$ !"*;O$ , _T"d¦KM$ &"ZCDK ,  Wm,p &$!"()*+$ , LP &$!"()a < !"(Y@2 �$%:. uZCU;+$% y"D;KM$ – &M:1#$
^  "K8"9 -?F$/2 , -6@§ _jV"(j� , -@(`"*#$ -6@."O , -Z5U+$% -*61()+$ -6dDiM$ !4N"B#$ – -6(jO"G+$ &MN"1d@+ -*61()+$

 Math 611    M## S

Functional analysis I    # u%P v(mw  

 ^SN%:?#$ &"i5d�#$ – &"6P+$ &$N:1;2 – cF5+5.5;+$ t�;#$ &$!"()O – ¨"G. &$!"()*+ �@¦#$ ��"6B+$� =(T$C+$ -ZCDK% Q5;*#$ � �6BP;+$ � =(T$8
 –  -(¤$/#$  -.:?#$  &"i5d�#$  ^  -.:?#$  &"i5d�#$  [(ja –  ¨"G. –  �"9  -ZCDK  ,  -6@?#$  -.:?#$  &$!"()*+$  ^  y"d;+$ –  4/#$  W$:?;(TM$

^ -Z5G�+$ – -6P�$ -6V"GX -6P�$ &"U6BP;+$

 Math 612    M#3 S

Functional analysis II    3 u%P v(mw  

 -.:?#$ – ~F ^ cF5+5.5;+$ t�;#$ ~F –  8"25K – :K"*@F -ZCDK ^ :K"*@F � �6BPH � =(T$8 – ~F ^ o6P+$ CPO o(jK% o6P+$ – ¨"G. ~F
^ o6P+$ ^ -6@?#$

     Math 613    M#7 S

Spectral theory   x([*% &Z0no  

 &$CXm5#$  �$%N  ^  -6H$s+$  -Ua$/#$  &$CXm5d@+  o6P+$  "Decomposition" – [(j;#$ o6P+$% o6P+$ £UK – -6H$s+$ -Ua$/#$ &$CXm5d@+ o6P+$
 – S:ZC*+$% -dD;G#$% -6@(`"*;+$ &$CXm5d@+ o6P+$ – �-ZN5d1+$� -d©"G+$ &$CXm5d@+ c*6P+$ =6(YU;+$ – -6*6P+$ &'2">;+$ – -6*6P+$ -6(T"6U+$

^ o6P@+ �$CP(`M$ , CªN%C(¢ CXm5# o6P+$ -(T8N

 Math 614    M#@ S

Generalized Functions   &]]d5% t%/:*% 

 – "g+ -@�2$ �2 :x$5+$ p¦;#$ &$w �-dd1#$� -2"1+$ �$%:+$ ^ :x$5+$ p¦;#$ &$w -Z8"B;�M$ �$%:+$ – -ZN"1+$ �$%:+$ �d� �-1(T5H� N$:;2$ -@>(]2
 �$%:+$ [6(j� – -dd1#$ �$%:+$ �!"G.� eZ5>H , -dd1#$ �$%:+$ &$!"()*+ � �8"U;+$ S:x% � -6.8"U;+$ S:x5+$ =6(YUH – -ZN"1+$ -6@(`"*;+$ &MN"1#$

^ -dd1#$ �$%:@+ pZ85a [Z5� – -dd1#$

 Math 615    M#K S

Real analysis I  A#B h8(8D v(mw 

 – -@(j;#$ o(jK �$%:+$% -@(j;#$ �$%:+$ ^ "9N$:;2$% �$%:@+ c(T"(TM$ y"DG+$ ^�"6K$N �f"�$� -UZCr y$:n;(T". y$:n;(T". SNC�#$ _T"6U+$ -ZCDK
^ NC�#$ �6B6+ [2">H% &"(T"6U+$ ^ -6(T"6U+$ �$%:+$ ^ -6@2">;+$ �$%:+$ – -616d�;+$ �$%:+$% �-6;?;+$� -6@*(Y+$% � -6O5*+$ � -Z5@1+$ &'2">;+$
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     Math 616    M#M S

Real analysis II  A3 B h8(8D v(mw

 < _T"6U+$ – -dD;G#$ &"(T"6U+$ – «N5>6K– �%N$8 -ZCDK – Sw"(]+$ -B\C#$ &"(T"6U+$% �@P#$ �"(jHM$ – v6>*H &"ZCDK – -B\C#$ &"(T"6U+$
^ 8"9 _T"6O ^ "6@§ -(¤$/2 SC2�

 Math 617    M#" S

 Sum ability theory  I(]yO*% &Z0no 

 ,[.b$ , 8:+59 , �C+h6(T :G.8"K 3 �6d�;@+ -(¤"� qCr , -6+$N &'Z5� -6+";;2 , y"D;KM$ k%C(¢ , -Da"§% -dD;G2 &'Z5� , &"a5*(j#$ [Z5�
 �"G.%"H -ZCDK ^ �"G.%"H% �:?;+$ &"ZCDK , %8$h6(T -UZCr , -6@2">;+$ �$%:+$ -UZCr , ��."P;+$� 4:6@U;+$ hZ8 £(T% , cD?@+$ ¡."�+$  -UZCr

^ �6d�;@+ [Zp.% C@Z%$ qCr , |8%:(T59 k"(T%$ , -?6?(j+$ -@(Y@(Y;#$ -UZCP+

 Math 621    M3# S

  Numerical Treatment of Simlataneous Linear  Equations  &(oE% &([q% 6EP+d]m* &ZP:i z0{ 

 ,&"g�;#$% -6H$s+$ =6U+$ , �5@7$ < uZCU;+$ q%Ca [6@� , -6@6#$ &"Ua$C#$ qCr , -Z8$C>;+$ qCP+$ , |s7$ qCr , SC(¢"B#$ p�% SC(¢"B#$ qCP+$
^ -6H$s+$ =6U@+ -61(`52 &"ZCDK , J~G(Y9 �">(¢$% cX'�+$ CPU+$ ¬$ [Z5?;+$ , -Z8$C>;+$ qCP+$

     Math 622    M33 S

Numerical treatment of ordinary differential equations  &ZP+d*% &(m=J+\O*% 6EP+d]m* ^:Z:i z0{  

 �5@7$ �b"2  -F8N%  �5@7$ &"BX  -(T$8N  ,  ?(j#$%  o(];>#$  �"d1;(T$  qCr ,  SN:1;#$  &$5P�$ qCr ,  ";\"ª8 qCr ,  S:x$5+$  S5P�$ qCr
^ -6@2">H &MN"12 , -Z:7$ -d6U+$ [V"(Y2 , -6U6U7$ �5@?@+ -6BZCU;+$

 Math 623    M37 S

Numerical treatment of partial differential equations  &(4gp% &(m=J+\O*% 6EP+d]m* ^:Z:i z0{  

 -?ZC(j+$  qCP+$  ,  �.";;#$  =V$:+$  !"�/(TM$  qCr ,  -Z8$C>;+$  qCP+$  ,  -Z:7$ k%C(]+$  -0"12  ,  -6(jO"G+$  &MN"1d@+  SN%:?#$  q%C*+$  qCr
^ -6P� tB(]+$ -Z:V$h+$ &MN"1d@+ &$h6d#$ qCr , -6Aa">#$ &MN"1d@+ -6Gd()+$%

     Math 624    M3@ S

Approximation theory  aZ08O*% &Z0no

 , N%:7$ &$p�\ e2 {5G+$ $s9 < o(]B(]H &"ZCDK , uZCUH [()a$ �CUH  c;+$ -6�@�#$% -Z~0$ N%:7$ Sp�\ , uZCU;@+ _T$/(¢ CZ"a &"ZCDK
 ,:K5d*Z8 &"ZCDK , eZ";(]KC. � ^ _T &"ZCDK , �5(Y\"F ^N &"ZCDK , � �5(j*+$ �$%N%  Wp  ® �5(j*+$ �$%:+ uZCU;+$ -F8N – L1  < uZCU;+$

^ e(T5. �"a CZN �dF , ~Z"a �dF – -6P�$ &'¦(]#$ N%:7$ Sp�\ -P(T$5. uZCU;+$
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     Math 625    M3K S

Polynomial Approximation   P/:W% 6%r|Q &[=_%-. aZ08O*%

 , /K52 &"ZCDK , ¡6d(¢ -ZCDK , y$CF N:§ , S:2"1;#$ -dDKRM$ ,  L2 < Sh\C#$ -+$:+$ , ��5+$ -+$N , L2 ¯$C*+$ – �6.CH [O$ -P(T$5. uZCU;+$
 [2">H , S:+5#$ -+$:+$ , �Z8N%8 }K$5O , ¡2p9 , ~B6F8 , c.5\"F , 8:K"�6+ N%:x &$p�\ , :2"1;+$ -*(¤ &$w N%:7$ &$p�>+ -2"1+$ &"*(j+$

^ �(T5;+$ &"i5(`52% N%:x Sp�\ [>+ _T'ZM

 Math 631    M7# S

Axiomatic set theory  &(?+i-=J-5% 6+i-]y5% &Z0no

^ 8"6;�M$ -i5(`52 , _YK%8%� -i5(`52 -Z"gG+$ -6B6HCH , �'U;(TM$ -6B6HCH , -@Z:B+$ �'U;(TM$ -ZCDK , ZF -ZCDK

 Math 632    M73 S

Category theory    6+'\*% &Z0no

 , &"A*+$ < C2h+$ , SC7$ &"A*+$% y5(TC+$ , &$85;>K"*+$ &"Aa -Z5G�+$ , SpB\ &"Aa , [\"(]H– &"i5d� , -ZC*(¤ , -ZC2"� , -6@."UH , 85;>K"a
^ v6. -ZCDK , $:6GZ -ZCDK

 Math 633    M77 S

Mathematical logic  h=J+Z0*% }[;5%  

^ -*G(j#$ -6F";G;(TM$ =DG+$ , � -ZC2� o(jK� tZ:6V5G2 &"Aa , [d0$ u6\CH , -Z";G;(TM$ =DG+$ &MMN , -6(T"(TM$ -¦@+$

    Math 634    M7@ S

Algebra of proofs    ~b%�*% �,

^ C(T%8 – _¢p(¢ -ZCDK , -2";+$ }9$~+$ , �"9~+$ < 4~0$ Jw5dG+$ , �PG#$ < -ZN"1+$ &"6@d1+$ < -Z~0$ _¤$5�$

    Math 635    M7K S

Universal algebra  Av2+=�*%B hm1*% �p% 

 , cVhF ~F , �."P;+$ &"O'i , N%:7$ &$p�\ , t6a8525d9 &'Z5�% -Z~F &"6G. , ��"9C. �%:.� &"i5d�#$ < -ZCDK &"O'i, -6(T"(T$ =69"*2
^ -G612 -Z~F lG. < "g6@i °a"?Z c;+$ _¤$5�$ }1H , -Z~+$ lGB+$ < �'U;(TM$ , C7$ ~0$ , -6(Y>1+$% SC(¢"B#$ -Z"gG+$ , ~0$ < �."P;+$ &"6>B(¢

 Math 641    M@# S

Abstract algebra    V:Z0� �, 

 S:+5#$% -6@Z:B;+$ C2h@+ -6(T"(TM$ -ZCDG+$ � cF8"�% c@�$N� �C()+$ [(¤"x , �C(¤"G1+$ uH8 , -6a8525dg+$ &'Z5?;+$ , -6Vh0$ C2h+$� -2:U2
 ^N%:7$ &$p�\ , C(¢"B#$ �C()+$ [(¤"x , -d(YU+$ , [6@?;+$ , ��"�2� [Z:Zb$ , &M5Z5#$% &"U@7$  ̂��"9C. �%:.� 5@6(T &"ZCDK  ̂-6V"gK -i5d��

^��"9C. �%:.�$5+$ &"ZCDK, �-@(j*G#$ &"16(T5;+$� �5U7$
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     Math 642    M@3 S

Abstract algebra  g20*% &Z0no  

^ $5+"F &"ZCDK , [?@+ C2h+$ -6@."O , -Z8:U+$ SN%:§ C2h+$ , -6B6\/+$ &'(Y@(Y#$ , 5@6(T &"ZCDK

     Math 643    M@7 S

Group theory  6+8mW% &Z0no 

^ -U@7$ tB(¢ , [6�d;+$% 48s0$ [Z:ZbM$ �v6>*;+$ , -6@?#$ _¤$5�$� [Z:ZbM$

 Math 644    M@@ S

Field theory    t-8W% &Z0no  

^ «5U;+$ &"ZCDK , $5+"F &"ZCDK , �5U7$ < &"161(T5;+$ &"ZCDK

 Math 645    M@K S

 Theory of modules                  6E-ZP-5% &Z0no

^ -ZN"xRM$% -6r"U(TM$ &M5Z%N5#$ ^ -6G6H8M$% -ZCX5G+$ &M5ZN5#$ , :1B+$ &"ZCDK ^ � &"a5*(j#". [6�d;+$� 4~0$ [6�d;+$ -ZCDK

     Math 692    M@M S

Multipliers algebra  &([q% P:dO5% �p%

^ J8:;2 ~F C©"G;2 ~F , cF8"� C. , 485(YGH �C(` , 485(YGH ~F , -6P�$ :1;#$ ~0$

    Math 647    M@" S

 Topological Groups  &(,-*-.-? 02�  

 C2h+$ < -2:U2 , Sh6d#$ C2h+$ , C(¢"B#$ �C()+$ , �[\"(]H� yh6a8525259 , -6Vh0$ C2h+$ , S:x5+$ &$8$5F y"DK , -6F5+5.5;+$ C2h+$ y5g*2
^ -@(j*G#$% -(¤$/#$ C2h+$ < -2:U2 �-dx';2� -(¤$/#$

 Math 648    M@Y S

 Lie Groups and lie algebra    u �,/ u 02�

^ -6Vh0$ � C2� �C(` , cVh+$ � ~F , � ~F 48"(YZ% cG6� &"g�;2 �5Ux , -Z8"(YZ% -6G6� &"."?(YK$ , -6Vh0$ � C2� , � C2�

37Y



 Math 651    MK# S

Differentiable manifolds     &(m=J+\O*% 6+([*% 6%P:dO2 

 &"g;#$ �5Ux , -6(T"d#$ y"±% -6(T"d#$ &$!"()*+$ , -6VhF &$N:1;2 -6@(`"*;+$ &"6P+$ &$N:1;2 , -6F5+5.5;+$ &"6P+$ &$N:1;2 , -6F5+5.5H &"6+%$
^ C¦(j+$ < -69"G;2M$ £.$%C+$ %$ �a$5#$% [(`"*;+$ , -6@(`"*H �">(¢$%

 Math 652    MK3 S

 Riemannian geometry  &(o+�0*% &=_:;�*%  

 < &"ZhZN560$% 48$5;+$ , C(](T -ZCDK , eZ";(]GZ$ &$!"()a , t(¤$5�% �"�8 _T5UH 85(YGH , tZ8">K$5.  /2 , c>(Ya5>G2  /2 , �"�8 vZ/2
^ -ZN$:H8$ &"1Z�5H , -6@2">;+$ &"1Z�5;+$ , &"1Z�5;+$ , -6K"�8 &$!"()a

    Math 653    MK7 S

Fiber Bundles   �+(*$E% NgD  

^ c(T$C+$% cUaM$ �aC+$ , yh7$ < £.$%C+$ , yh?@+ -6(`Ci �r"U2 , �"d(T$C\ &"6r N:1;2 , _T"d;+$ y"±% _T"d#$ yhx, |"6+M$ yhx y5g*2

    Math 654    MK@ S

 Morse theory    �_S-2 &Z0no

 , N8"(T -ZCDK , -Z8m5B+$ £UG+$ ^ _T852 &"GZ"B;2 , uZ8 -ZCDK , "gH"6();U2% S:i"(Y#$ _T852 -ZCDK , c(¢';+$ , -6(Y6g+$ -+$:+$ , -FC7$ £UG+$
^ -Z8m5B+$ £UG+$% -FC7$ £UG+$ }. -O'1+$

    Math 655    MKK S

Geometry I    # &=_:;b

 -ZCDK , _T5.5.% J8"(YZN =@(Y2 , -6+"U;KM$ -6(¤"�$ , t."(];+$ � q'�M$ CXm52 %$� q'�M$ -6@di , -6Vh0$ &$!"()*+$ , -Z5GX, -6r"U(TM$ -(T:Gg+$
 hG6+ o6G(jH , -6(T"6U+$ 48"KpH -i5d�% -U@x , � ¥5;(Y#$ �Z:� %$� "6X$:x$ ¥5;(Y#$ ei pB1;+$ , -6*+b";+$ �-6G6aM$� -6(T:Gg+$ ^ ¡(Y+$ k"UG+$

^ �"a%M$ &"6G?G2 , &"6BPO , �5+%8".

 Math 656    MKM S

Geometry II  3 &=_:;b

  3�  ,  _YB62  -(T:G9 ,  �"a%M$  &"6G?G2 ,  &"6BPU+$  £6PnH ,  -6g;G#$  &"(T:Gg+$  < -6P�$ C2h+$  ,  t6F8"(YZN'+$  &"Z5;(Y#$  ,  -d(YU+$  &"U@x
^  5@. -(T:G9 , N%:?#$ _Y6B62 ¥5;(Y2 ,-6(T"(TM$ -ZCDG+$ , _T5+". -ZCDK (K,O) 

    Math 657    MK" S

Geometry III  7 &=_:;b

^  5@. -(T:G9 , N%:?#$ _Y6B62 ¥5;(Y2 , -6(T"(TRM$ -ZCDG+$ – _T5+". -ZCDK , [>Z"2 -ZCDK , _Y6B62 ¥5;(Y2
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 Math 658    MKY S

Algebraic Geometry    &Z�p% &=_:;�*% 

 , [U7$% -U@7$ =66UH , -6@?#$ &"U@7$ , �5U7$ &"16(T5H , c(T"(TM$ �"�d@+ �%C\ -ZCDK , &~@6g+ c(¢';+$ �(`$52 -ZCDK , -Z~F &"i5(`52
^ �"a%M$ &"6G?G2 , [U?. -PBHC#$ _Y6B62 -(T:G9 , �5U7$ l@i Sw5�R"2 -6r"U(TM$% -6*+b";+$ -(T:Gg+$ ^ -6(T:G9 &"i5(`52

^_¢5\ &"?(¢C2 , -6F5+5.5H C2�% &"U@x , -a"�>+$ , &"?(¢C#$ , �"(j*KM$ &"d@(Y2 , c>(Ya5H$85\ -+R"(Y2 3 -6F5+5.5H &"i5(`52

 ,-dD;G2 -+$N% =D;G2 lG?G2 , &"6G?G# -+5(¤52 &"6+"�2 , c*+b";+$ !"()*+$ "6F5+5.5H , -6+%M$ &"6G?G#$ , -Z~0$ &"6G?G#$ , &$C2h+$ �"d>;(T$
^ � &"*6G(jH %$� &"6i5GH , -6(T"6O &"6G?G2

 Math 661    MM# S

General topology  A#B N+i h,-*-.-? 

^-dD;G2 &$!"()a – &"?(¢C#$% &">B(]+$ �y">xLM$� _¤$/+$ – -d>?#$ %$ -(¤$/#$ &$!"()*+$ – ti$5K". £.$/+$ – -6+"GZN8">+$ &"d@(Y2

 Math 662    MM3 S

    General topology II    A3BN+i h,-*-.-?

 -6(Y>1+$  -dDKRM$%  -dDKRM$ –  cF5+5.5;+$  &"6P+$  N:1;2 –  -Z/#$  &"�$C*+$  [6>H –  p;d;+$  -6@."O%  p;d;+$ –  cP6(T5+$  �y">xLM$�  _¤$/+$
^ -6F5+5.5;+$

 Math 663    MM7 S

Homology theory  Ah,-*-2-�*% &Z0noB A#B V�, h,-*-.-? 

 -2";+$ -6+";;#$ – -6B(YG+$ -6F5+525g+$ SC2h+$ – C@ZN$ h6² – c;6. N:i – -6F5+525dg+$ , SC2h+$ , S8%:+$ , -(Y@(Y+$ , _Y>@B25>+$ , _Y>@Bd(Y+$
^�-2:U;2�  w"(]+$  45+525g+$  -ZCDK –

    Math 664    MM@ S

Homotopy theory   Ah.-?-2-�*% &Z0noB  A3BV�, h,-*-.-?

 -6.5H525g+$ C2h+$ – -6.5H525g+$ &$C2� – c.5H525g+$ {$5K$ I  p2,T2,S1 -6(T"(TM$ &$C2h+$ – -6.5H525g+$ -1(T5;+$ -6(¤"� – [>(];+$% _¢"d>KM$
^ -@(j;#$ �$%:+$ pXR"H ¡� Sp¦;2'+$

 Math 691    M!# S

Selected topics    ^S+O� 6+i-=J-2 

�=(YU+$ -aC1� N:��
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   Math 692    M!3 S

Seminar  �X. ^/:o  

^w";(TM$ t25UZ �?. -U@x < t�:UH% &"6(`"ZC+$ &"i5(`52 :x$ < �?. N$:iL$

     Math 699    M!! S

 Thesis  rO=>,+5% &*+=_S 

^&"6(`"ZC+$ �"� < -6+"7$ &$:�;(Y#$ _¢"UK% -1F$C# !"U+

3@#



قسم الفيزياء

النـشأة:
 !"#!$%&'!!()*+,-!.(/0-12,-!34-56!.7-268!9!"#$:;:<(=!>/?@,-!AB/CD7-

الدرجات العلمية: 
 E,(/05,-8!E)/0-12,-!.-15@F(6!GH/?I(4 •

ماجستير فى الفيزياء
 !"#$%&"'()!*$%'+,"')-'+&./#01

متطلبات الحصول على درجة الماجستير في الفيزياء:
!J*=!E=KL4!MLNO8!9GH/?I(F-!E,(/01!(P)Q!(R!S2TH+4!E)/0-1U!S2V8W:%X!Y=!Z@[!\!(4!],(^,-!ZTN[!M7-!]_[!A([`)a,-!b!GH/?I(F-!EI1U!J*=!cL/de*,
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Applied interferometry )FSE$T"')UI',5"'
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 Selected topics in solid state physics ),7'Ez')P#;D*Q)lQ)!$_#I)-#GE$nE7

 >/?@,-!w?*v!(P)*=!�Q-L[8!m5/CF-!(#U2e[!],(^,-!�ei6!E*/�!(P,!8!24-L�-!A([`)Q!JQ!.(=L/tL4!S2=!8-!�L/tL4!],(^,-!w012[

Phys 691 )Mi9N

 Seminar )}|0)3(,b

 >/?@,-!A(/�=-!Y4!U2=8!uQ5/C4!1L/�e6!S5/t(eF-!B^+[!8!W(Ph4!A`I!8-X!uH,(/01!�L/tL4!Y=!W1(hT)/0X!S5/t(¨!U-2=(6!],(^,-!<L@[

K:h



قسم اKحصاء

النـشأة:  
 !"#$%&'!<(=!()*+,-!.(/0-12,-!34-56!.7-268!9!"#$%&&!<(=!>/?@,-!AB/CD7-

الدرجات العلمية:   
 E,(/05,-8!E)/0-12,-!.-15@F(6!GH/?I(4 •

 B�e6!�85/C48!E)/0-12,-!.-15@F(6!GH/?I(4 •

 !E,(/05,-8!E)/0-12,-!.-15@F(6!�-1LHsU! •

ماجستير اKحصاء
 !"#$%&"'()!*$%'+,"')-'+&./#0)1

متطلبات الحصول على درجة الماجستير في اKحصاء :
fBOg\-!Leh,-!J*=!E=KL4!MLNO8!9!S2TH+4!E)/0-1U!S2V8!W:'X!Y=!Z@[!\!(4!],(^,-!ZTN[!M7-!]_[!A(/dVj\-!b!GH/?I(F-!EI1U!J*=!cL/de*,

 E[1()Hk\-!.-15@T*,!S2TH+4!S2V8!W  •'%X

 GH/?I(F-!E,(/05,!S2TH+4!.-2V8!W  •�X

fU-LF-!Z)/daO!B*[!(T)Q8

23,4567)3,8() K:1)!;+#*5I?')!*$%'+,"')-'+&./')@A'

f!E),(H,-!E[1()Hk\-!.-15@F-!Y4!S2TH+4!S2V8!W'%X!u=LTv!(4!>/?@,-!w?)x1!E@Q-L48!m5/CF-!Y4!u)ILH6!],(^,-!1(Hy[

+&./')BC+()D7+
+&./')B$%'

-',8E"'

!*$%'+,"') F0&GEnglish

l$$!w�STAT 611E42@HF-!.\(THV\-!E[5�D:
l$'!w�STAT 612E)QU(/dH,-!.()*T+,-:
l$:!w�STAT 613E)h4`,-!Z/0r/?,-!Z)*|:
l$%!w�STAT 614E),L47(F-8!mLa/d,-!E[5�D:
l'$!w�STAT 621SU2+HF-!.-G�HT*,!E)x(/dVj\-!Z)*eH,-:
l''!w�STAT 622W$X!E)x(/dVj\-!E)^�-!¥�(Th,-:
l''!w�STAT 622W'X!E)x(/dVj\-!E)^�-!¥�(Th,-:
l'%!w�STAT 624B/0()~!U(/dH~-:
l'q!w�STAT 625�1(_H,-!>)T/dO:
l:$!w�STAT 631W$X!Bx(/dVj\-!!c\2H/0\-:
l:'!w�STAT 632W'X!Bx(/dVj\-!!c\2H/0\-:
l::!w�STAT 633E)x(/dVj\-!.-1-5@,-!E[5�D:

K:i



+&./')BC+()D7+
+&./')B$%'

-',8E"'

!*$%'+,"') F0&GEnglish

l:%!w�STAT 634E)+6(HH,-!�5^,-:
l:q!w�STAT 635.(D()i*,!B=Lh,-!Z)*eH,-:
l:l!w�STAT 636E)T*+4!r,-!�5^,-:
l:�!w�STAT 637Eh[(+F-!.()*T=!w?/07-:
l%$w�STAT 641E)x(/dVj\-!ZT+F-:
ll$w�STAT 661E)^�-!34-�,-8!.([1(iF-!E[5�D:
ll'w�STAT 662E)^k!G�,-!34-�,-:
ll:w�STAT 663.(D-`�-!E[5�D8!Y[`yH,-!¥�(¦:
l;$w�STAT 691S1(H©!.(=L/tL4:

23,4567)-',8() h1~5$y=#/')!"#$%+–)L

+&./')BC+()D7+
+&./')B$%'

-',8E"'

!*$%'+,"') F0&GEnglish

l;;!w�STAT 699GH/?I(F-!E,(/01�

ماجستير اKحصاء
 F�|<"')�(&$[/'()!*$%'+,"')-'+&./#01

متطلبات الحصول على درجة الماجستير في اKحصاء :
f�(H,-!Leh,-!J*=!E)/0-12,-!.-2VL,-!�KLHO8!-�#

fBOg\-!Leh,-!J*=!E=KL4!MLNO8!9!S2TH+4!E)/0-1U!S2V8W%'X!Y=!Z@[!\!(4!],(^,-!ZTN[!M7-!]_[!A(/dVj\-!b!GH/?I(F-!EI1U!J*=!cL/de*,

 E[1(iIj\-!.-15@T*,!S2TH+4!S2V8!W  •'%X

 E[1()Hk\-!.-15@T*,!S2TH+4!S2V8!W  •$qX

 B�ei,-!�85/CT*,!S2TH+4!.-2V8!W  •:X

fU-LF-!Z)/daO!B*[!(T)Q8

23,4567)3,8() K:1!;+#<=>?')!*$%'+,"')-'+&./')@A'

+&./')BC+()D7+
+&./')B$%'

-',8E"'

!*$%'+,"') F0&GEnglish

l$&!1MATH  610W$X!!E)/t([1!]),(/07-:
l'&!1MATH  620W'X!E)/t([1!]),(/07-:
l:&!1MATH  630W:X!E)/t([1!]),(/07-:

KaH



+&./')BC+()D7+
+&./')B$%'

-',8E"'

!*$%'+,"') F0&GEnglish

l$$!w�STAT 611E42@HF-!.\(THV\-!E[5�D:
l$'!w�STAT 612E)QU(/dH,-!.()*T+,-:
l''w�STAT 622W$X!E)x(/dV\-!E)^�-!¥�(Th,-:
l:$!w�STAT 631W$X!Bx(/dVj\-!c\2H/0\-:
l:'!w�STAT 632W'X!Bx(/dVj\-!c\2H/0\-:

23,4567)3,8() 9a1)!;+#*5I?')!*$%'+,"')-'+&./')@J

f!E),(H,-!E[1()Hk\-!.-15@F-!Y4!S2TH+4!S2V8!W$qX!u=LTv!(4!>/?@,-!w?)x1!E@Q-L48!m5/CF-!Y4!u)ILH6!],(^,-!1(Hy[

+&./')BC+()D7+
+&./')B$%'

-',8E"'

!*$%'+,"') F0&GEnglish

l$:!w�STAT 613E)h4`,-!Z/0r/?,-!Z)*|:
l$%!w�STAT 614E),L47(F-8!mLa/d,-!E[5�D:

l$q!w�STAT 615S()z-!.-1(iHk-8!E)Vr/d,-!E[5�D:

l'$!w�STAT 621SU2+HF-!.-G�HT*,!E)x(/dVj\-!Z)*eH,-:
l'%!w�STAT 624B/0()~!U(/dH~-:
l'q!w�STAT 625�1(_H,-!>)T/dO:
l'l!w�STAT 626SUL�-!2)sLO8!Ei~-54:
l'�!w�STAT 627E)/t([5,-!Ev�,-:
l::!w�STAT 633E)x(/dV\-!.-1-5@,-!E[5�D:
l:%!w�STAT 634E)+6(HH,-!�5^,-:
l:l!w�STAT 636E)T*+4r,-!�5^,-:
l:�!w�STAT 637Eh[(+F-!.()*T=!w?/07-:
l:�!w�STAT 638�`))i,-!Z)*eH,-:
l%$w�STAT 641E)x(/dVj\-!ZT+F-:
l%'!w�STAT 642S(s(eF-8!EI�Th,-:

23,4567)-',8() R1F�|<"')�(&$[/'–)L

+&./')BC+()D7+
+&./')B$%'

-',8E"'

!*$%'+,"') F0&GEnglish

l;�!w�STAT 698B�ei,-!�85/CF-:

Ka9



الدكتوراه في اKحصاء 
 !"#$%&"'()!*$%'+,"')-'+&./#01

المتطلبات العامة للبرنامج:
!J*=!E=KL4!MLNO8!9�-1LHs2,-!E,(/01!(P)Q!(R!S2TH+4!E)/0-1U!S2V8W%'X!Y=!Z@[!\!(4!],(^,-!ZTN[!M7-!]_[!A(/dVj\-!b!�-1LHs2,-!EI1U!J*=!cL/de*,

fBOg\-!Leh,-

E[1(iIj\-!.-15@T*,!S2TH+4!S2V8!W  •$�X

E[1()Hk\-!.-15@T*,!S2TH+4!S2V8!W!  •$'X

�-1LHs2,-!E,(/05,!S2TH+4!S2V8!W  •$'X

)23,4567)3,8() 9h1)!;+#<=>?')-'+&./')@A'

+&./')BC+()D7+
+&./')B$%'

-',8E"'

!*$%'+,"') F0&GEnglish

�$&!1MATH 710<2@H4!B/t([1!Z)*|:
�$$!w�STAT 711!.\(THV\-!E[5�D:
�''!w�STAT 722E)^�-!¥�(Th,-:
�:$!w�STAT 731W!I!X!<2@H4!Bx(/dVj-!c\2H/0-:
�:'!w�STAT 732W!II!X!<2@H4!Bx(/dVj-!c\2H/0-:
�;$!w�STAT 791�e6!S82D:

23,4567)3,8() 9K1)!;+#*5I?')-'+&./')@J

f!E),(H,-!>/?@,-!.-15@4!Y4!S2TH+4!S2V8!W$'X!u=LTv!(4!>/?@,-!E@Q-L48!m5/CF-!Y4!u)ILH6!],(^,-!1(Hy[

+&./')BC+()D7+
+&./')B$%'

-',8E"'

!*$%'+,"') F0&GEnglish

�$'!w�STAT 712!!E42@HF-!E)QU(/dH,-!.()*T+,-!:
�$:!w�STAT 7131(�HD\-!mLa/�!E[5�D!:
�$%!w�STAT 714S()z-!.-1(iHk-8!E)Vr/d,-:
�$q!w�STAT 715E)h4`,-!Z/0r/?*,!<2@HF-!Z)*eH,-!:
�'$!w�STAT 721<2@HF-!U2+HF-!Z)*eH,-:
�':!w�STAT 723<2@H4!�1(n!>)T/dO:
�:%!w�STAT 734!!E)T*+4\!E)x(/dVj-!�5�:
�%$!w�STAT 741!!S(s(¨!8!EI�¦:

KaK



23,4567)3,8() 9K1)!"#$%&"')@L

+&./')BC+()D7+
+&./')B$%'

-',8E"'

!*$%'+,"') F0&GEnglish

�;;!w�STAT 799�-1LHs2,-!E,(/01$'

توصيف المقررات

MATH 610 )M9H)+

Mathematical Tools(I) ) 91)!*$n#;+)�*"#$%'

!Z[L|8!u6(/CH,-!9!E)^�-!.r[LeH,-9!U(+6\-8!w0(/0\-!9!J^�-!cr@H/0\-!9!E)x`�-!.-A(/�a,-!8!E)#(n\-!.-A(/�a,-f!uO(@)i^O8!J^�-!��-
!1L/d,-8!E[5^@,-!E,(z-!�-!Z[LeH,- !9 !E)O-�,- !.(P_HF-8!>)@,- !  ".2)T/} – !<-5I " !E[5�D8!J/0()@,- !�5/�,-!.-A(/�Q8!24(+H,- !9 !.(/0(/0\-

 !E)6(_[\-!S2)s-!.(QLa/dF-8!E)+)6p,-

MATH 620 )MKH)+

Mathematical Tools(II) ) K1)!*$n#;+)�*"#$%'

!c-82,-8!.([L^F-!.r[L|!Z4(NO8!Z/t(aO! !(PO(@)i^O8!Z4(NH,-8!E@H/CT*,!w0r6\!E*[L|!9!J/?N+,-!Z[LeH,-!9!w0r6\!E*[L|!f!(PO(@)i^O8!.r[LeH,-
! !<(TH,- !])I8!])_*,!G[1LQ!E*[L|8!ª2F-!�/dD!¤LNa4! !E[U5a,-8!E)I8`,-!c-82*, !o,�s8!S18U!�7\8!E[182,- !c-82*, !G[1LQ!E*[L|9!E[182,-

 !(PO(@)i^O8!E)D(�,-8!�8\-!EI12,-!Y4!�85a,-!.\U(+4

MATH 630 )MRH)+

Mathematical Tools(I) ) R1)!*$n#;+)�*"#$%'

 !{4G#8!G)I\8!12h�!U82V!SG�s!9!Z/?6!E,-U!9!S2x-`,-!E)/02hP,-!c-82,-!9!(TPh)6!.(~r+,-8!(H)6!E,-U8!(4(I!E,-U!f!E/�(�-!c-82,-

STAT 611 )M99)^_

Advanced probability theory )-?#458?')!;&sb

 J�5/C,-!�~LH,-8!J�5/C,-!c(THV\- (P/dx(/dk8!S`)TF-!E,-2,-! !�[KLH,-!E,-U! w0()@*,!E*6(~!E,-2s!Jx-L/C+,-!G�HF-!9!c(THV\(6!uH~r=8!w?*)@F-
!c-82,-!8!�[KLH,-!c-8U!�1(@O!�6!E~r+,-! �[KLH,(6!�1(@H,-! w�L/d�-!uI8!J*=!E*@H/?F-!.-G�HT*,!8!<LT+,-!uI8!J*=!�(THV\-!�1(@H,-!�)D-L~

 (PO(@)i^O8!E[`s5F-!E[(Ph,-!E[5�D8!E)/?N+,-!E[5�h,-! S`)TF-

STAT 612 )M9K)^_

Stochastic processes )!*Qp#$�5"')-#*Y46"'

!G/?,-8!c8\-!185F-!{~8! mLs1(4!E*/?*/0!.\(V!�)h/dO! SL^k!!n!JQ!c(@HD\-!.\(THV-!U(_[-8!c(@HD\-!EQLa/d48!mLs1(4!Z/0r/0! s, N.Y

!E)*/t(aH,-!m85vL,Ls!.\U(+48!(),L6!E)*T=! mLa/d,-!JQ!(PO(@)i^O8!S(QL,-8!Ur)F-!E)*T=8!ML/0-L6!E)*T=8!mLs1(4!.()*T= �)/?i,-!Jx-L/C+,-
 <(+,-!Jx-L/C+,-!G/?,-8!S5@H/?F-!.()*T+,-8!E)+[5aH,-!.()*T+,- E/�(�-!.\(z-!w�+6!JQ!(P,L*V8!E)a*�-8!E)4(4\-

KaR



STAT 613 )M9R)^_

Time – series analysis )!*o7D"')U$%]$y"')U*YX

!E)@Q-LH,- !.(is5F- !.-�!.()*T+,- !9 !JO-�,- !1-2eD\-8 !Es5eHF- !.(^/0LHF- !YT/�HO !JH,- !E+^@HF- !E)^�-!¥�(Th,- !9 !S5@H/?F- !.()*T+,- !s, N.Y

!u*)�«8!Ja)^,-!�[KLH,-!9!E*/dHF-!E)^�-!¥�(Th,-! Jx-L/C+,-!Z4(NH,-8!Z/t(aH,-8!c(/dO\- E+^@HF-!E)h4`,-!Z/0r/?*,!Jx(/dV\-!Z)*eH,-! E^)/?i,-
 .(@)i^H,-!w�+6!�4

STAT 613 )M9:)^_

Queuing and reliability )+#s5b?')NEk$_)!;&sb

!Ja/d,- !<(�h,-8 !M(x)/M/1 !Ja/d,- !<(�h,- ! E),(@HD\- !E,(z- !JQ !¤L*/?,- !9 !M/M/1 !Ja/d,- !>*�h,-8 !E,L*F- !.-2VL,- !.-� !mLa/d,-
!Z)*|! .(i�,-!E,(V!JQ!!M/G/1!<(+,-!Ja/d,-!<(�h,-! E@*�F-8!EVLHaF-!ML/?s(I!.(Ni/}! E[182,-8!E),(HHF-!mLa/d,-!9!.(Ni/C,-! !!M/M(y)/1

 .([L,8\-!.-�!mLa/d,-!¥�(¦8!¡\1-!¥�(¦ c(�/CD\-8!1(�HD\-!.-pQ

STAT 615 )M9a)^_

Reliability and life testing )3#*V')-'+#<5I'()!*8]$�"')!;&sb

!.(+[KLH,-! E@/�rHF-!E)h6\-!E)Vr/� Ji[5_H,-!Z)*eH,-8!¥5z-!1(/?F-!.(=LTv8!�^@,-!.(=LTv!9!A(hi,-!c-8U!9!E@/�rHF-!ET�D\-!8!ET�D\-
 E)Vr/d,-!E[5�D!JQ!E)T*+4r,-!�5^,-!9!E)Vr/d,-!c-8U!5[2@O!9!5T+,-!J*=!E)hiF-!S()z-!.(+[KLO!E*x(=!9!E)Vr/d,-!E[5�h,!E4(P,-!E)T*+F-

STAT 621 )MK9)^_

Multivariate statistical analysis )3p,65/')-'~�5/')U*YX

!�(iO1\-!.r4(+48!U2+HF-!1-2eD\-! .1(/C[8!�[KLO8!E[`s5F-!G�!.(+[KLH,-! E)+)6p,-!¬)/d,-!�[KLO!9!u_x(HD8!.-G�Hh,-!U2+H4!J+)i^,-!�[KLH,-
!S2=!�-!.-2#(/CF- !�)h/dO! .-G�HF- !U2+H4!J+)i^,- !�[KLH,- !JQ!Jx(/dV\-!c\2H/0\-! ! !W!T2 !X!3h*OL#!�[KLO! (PO(+[KLO8!U2+HF-8!Jx`�-

 U2+HF-!Y[(iH,-!Z)*|8!E)/0(/0\-!.(DLNF-! .(+THv

STAT 622 )MKK)^_

Linear statistical analysis )!*e`')Lw#4o"'

! Y[(iH,-!5[2@O8!.-12@F-!w�-Lk! 5[2@H*,!E*6(@,-!G�8!5[2@H*,!E*6(@,-!E)T*+F-!c-82,-! mLs1(48!w08(I!E[5�D! E)^�-!¥�(Th,-!JQ!1-2eD\-!¥�(¦
 U2+HF-!1-2eD\-!JQ!.-G�HF-!1()Hk-! !Callibaration!LihH,-!9!!Ridge!1-2eD\-!E@[5�8!EH6(�,-!G�!>)T/dH,-!EQLa/d4

STAT 624 )MK:)^_

Econometrist )l$%#*."')p#$�5C?'

 Jx-L/C+,-!1-2eD\-!9!E[1L/d,-!.-G�HF-!<-2yH/0-! (PO-G�7(O8!7(^�-!�-LD-!9!SU2+HF-!E)^�-!.(~r+,-! E)/0()@,-!E[U(/dH~\-!¥�(Th*,!<(=!�/�8
! WE+6(O8!E*@H/?4X!E)x(^6\-!.-G�HF-!�! 2[2eH,-!E*N/C4!9!ZV-54!®r�,-!.-�8!�H*V5F-!.-�!ª5�/d,-!.(+65F-!E@[5�!9!E)Dg\-!.\U(+F-!>�D

 ¯(+F-!5[2@O

Ka:



STAT 625 )MKa)^_

Experimental Design )J+#j5"')B*4$�f

 Jx`�-8!J*N,-!¥(4U\-! !!!3n , 2n!ET�D\-!JQ!.r=(aH,-8!E)/0(/0\-!.-G�7(H,-! 24(+H,-!9!E,U(iHF-!.(D1(@F-!9!E)*4(+,-!�1(_H,-

! E)x-L/C+,-!UL)@,-!.-�!.(T)T/dH,-! ()x`I!EDK-LHF-!G�8!EDK-LHF-!E4(H,-!G�!.(=(^@,-!.(T)T/dO!MK-LH,-!<LPa4! S24(+HF-!G�!E)x(h�,-!.(D()i,-
 E*/dahF-!.-2VL,-!>)T/dO

STAT 626 )MKM)^_

Quality control and assurance )3pEz'),*qEf()!<C'&7

!�^k!9!cLi@,-!Eh[(+4 ª2T*,!Eh[(+F-!�[KLO! ª1()+F-!m-5eD\-8!Y[(iH*,!Eh[(+F-!.(+[KLO!9!Ei/?h*,!Eh[(+F-!�[KLO!9!ML/0-L6!�[KLO!9!Y[2z-!8�!�[KLH,-
 SUL�-!2)sLH,!cLi@,-!Eh[(+4 Ei~-5F-!�x-5k! !SU2+HF-!1L/?N,-8!E)+6(HH,-8!EI8U`F-!Eh[(+F-!�^k!9!E[U5a,-!Eh[(+F-

STAT 627 )MKg)^_

Mathematical Programming )!*$n#;&"')!��"'

 E)^�-!G�!Ev�,- E)^�-!Ev�,-!Zs(/C4!Y4!E/�(k!�-LD-! E)/0(/?z-!Z)*|8!E)I-8UK\-!E[5�D!9!E)^�-!Ev�,-!JQ!E42@4

STAT 631 )MR9)^_

Statistical inference I ) 91)lS#$�8?')�?,5$%?'

�8-1!E[5�D8!G4-5s�8-1!Eh[(iH4!>)T+O! Y[(iO!Z~7(6!5[2@H,-!9!U82eF-!c(TN,-8!c(TN,-8!ª5�/d,-!E[(aN,-8!E[(aN,-8!�(/?O\-!E/0-1U!9!E^@h,-!5[2@O
!.-pQ!5/d~-!9!Spa6!5[2@H,- �s\-!M(N4\-!.-12@F!E)61(@H,-!w�-L�-8!Z)_/?H,-!E@[5�8!�s\-!M(N4\-!E@[5� SU2+HF-!¯(+F-!E,(V!JQ!Z[Lsr6

 5[2@H,-!JQ!`))6!E@[5� E)Dg\-!E@�,-!.-pQ8!M(T)D!E@[5^6!E@�

STAT 632 )MRK)^_

Statistical inference II ) K1)lS#$�8?')�?,5$%?'

!EP6(/CHF- !��(hF-! !9 !<(�HD(6!ªL~\-!`)eHF-!G�!1(iHk\-8!<(�HD(6!ªL~\-!1(iHk\-!9 !7(^�-!�-LD- !9 !ML/0G6!�M(T)D!S2=(~!9 !wt85a,- !.-1(iHk-
 �2h,8!ª5a)I!ª1(iHk-!9!`)6!�5� u/dx(/dk8!M(N4\-!Ei/?D!1(iHk-8!�85/CF-!1(iHk\-8

STAT 633 )MRR)^_

Statistical Decision theory )-'+'&."')w#�f')!;&sb

!2=-L~!9(P/dx(/dk8!�/0LHF-8!�)�N,-!Z)*eH,-!1L/�!LQ(NO!9!S1(/?�-8!E+ahF-!c-8U!9!E[2+i,-8!E)*i@,-!.(+[KLH,-! .-1-5@,-!�(yO-!Zs(/CF!<(+,-!�/�L,-
 wt85a,-!1(iHk-8!5[2@H,-!JQ!.-1-5@,-!E[5�D!<-2yH/0-! Z4(N,-!Z/da,-!E[5�D!9!c(TN,-8!E)*6(@,-!9!SU2¨!Zs(/C4!J*=!(PH@)i^O8!�s\-!Z~-8!`)6

 E+6(HHF-!.-1-5@,-!�(yO-!Zs(/C4!JQ!E42@4

Kaa



 STAT 634 )MR:)^_

Sequential methods )l60#555"')U*Y|5"'

!Eh)6(H48!Eis5F-!wt85a,-! uT)T+O8!!!W!SPRT!X!c(THV\-!Ei/?h,!J+6(HH,-!1(iHk\- S5�(yF-8!!S1(/?�-!c-8U!9!Eh[(+F-!wdeQ!9!E)+6(HH,-!�1(_H,-
 (P)*=!.(@)i^O8!w?sLs!E[5�D8!2,-8

STAT 636 )MRM)^_

Non- Parametric methods )!*4Y67)]"')-'P#$�8?'

!S1(/}\- !1(iHk- !X !EI8U`F- !Eh)+,-8 !S2V-L,- !Eh)+,- !�L*/0- !9 !�)QLH,- !SULI !.-1(iHk- !9 !�)/0L,- !�[KLO !9 !E)i)Op,- !.-A(/dV\- !wdx(/dk8 !�[KLO
!�~LF-!¯(+F!J^�-!]O5,-!1(iHk-!W!Y/?sLN*[8!9!JhO8!M(4!9!mLD5T/0!�m85vL,Ls!9!�6(HH,-!.-1(iHk-!X!E4(+,-!�Hh)+,-!E*N/C4 W!]O5,-!.-1(iHk-8

 �Q-LH,-!w?)[(@4!9!E+x(/C,-!.-1(iHkr,!E)i/?h,-!SA(aN,-!E/0-1U! w0()@F-8

STAT 637 )MRg)^_

Sampling theory )!o;#6/')!;&sb

!<-2yH/0- ! E[8(/?H4!G�!.\(THV(6 !E),(THV\- !Eh[(+F- ! (P6 !E/�(�-!.-12@F-8 !9 !Eh[(+F- !JQ!E4(P,- !.(T)T/dH,- !w�+6 !9 !E[2)*@H,- !Eh[(+F- !°L/?4
!<2=! cLi@,(6!S5[2�-!.(T)T/dH,-8!.-12@F-!9!S2)�-!.-12@F-!wdx(/dk Z[Lsr6 –!8-1!E[5�D!o,�s8!Eh[(+F-!JQ!E[(aN,-8!�s\-!M(N4\-!E@[5�
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