<yt s dasls

33920 41 yall pulakl 38y I el a3
odall s Jlall weland) 5yl59 &l pisea

aglatl s 4 ISl

4o I oMl agle seudll
1 eleaSIl s izl

dydia : sl g3

s ygdl) -1

M\PBJ

[

g 5254l

£ 5 94l

< -

dadla

Al s Aba s Ly

il 383 Lamddl

A Aukaay éﬁ\ ‘",.«.ub.ﬂ\ Jaall

Al Lgathy Al daddl) £ 4

SRl Jae Jaa it

Al lad)) )

O 0 N O O | WO N =

2ga)

ST LT 2

-
o

AW WW W W WWNNDNDD

ol Gl g Mad) anlail) 3 )39 & jiidia 339 yulaa | 11

dadial) -2



SRR 138 Sas ) a3 g piall £1aY) Baga (e b ) o dmaly Al g Ay ) Bkl
Y - dpagdail) ol yoidall 53 gad 481 o) jutaall 188 g Aaalad) il yoidal 1A apdal
5981 Jalii Judasi g ol yidal) ¢1af (5 ghena o Cigh gl ) anilll) 13 Ciagy 2022 (A

B aial) Gpenil) Jabad auda g g ciruall g

J,\M\ L.i\&U KJMJJLJJ =3
A -

Lala g dada sall clal) 5 gl aladiad (e ¢piSaia 3pUSY cpa Al dn j0 o Cuam A dae)
G Al Lag ciliil g cila g 8 g iy plad g b S5 (e Ay gl sl ) 5l auiidi g 48 jmay
L ) Jeliiy Gladd) aniany WiBe g () sl

Al — o

ity dathall 4y i) 48 aall Jayy o pidall (A0 el Lgdlaa (B sliassl) Al ja 385
Cilanall g 3 3gaY) aladiady duiluassl) Julladil) g cdle il of o) A G pdiliall el

o Aalhall G ) diag LaS, B ghata i 3ok g Apale galia e Adpaal) 4 il
dadlaad) gulaa guadad o 3 5l ae Lgh) 00 g Ll 3 agd g Auiliassll 3) gal) aa (pa¥) Jalacll)
el (el g Galalad) Aland Ailuas) cililiial) 5130 g Agal) Ola¥l g

Y -
L daladl alaal
A Al 4yl day g Akl aledl) aea 1
Sy alaie Y g 83 gadl cilullaia aa (38) g Lay yidall BolS gkl 2
o alall gkl A:8) gag aletl) e JAa Cppnd |3
L5 3 sal) aa Jalaill A el Gla¥) g Aadlaad) CLEMA g (53 i L4



Aol ity

 Ailpasl) iyl aladiuy A8 g Asalal) i jlgal) B Aulhal) oS pd) 1

Alle A8y 4l g e gl Al Jullaill o) o) do dgdlall qupxi 2
o paldil) i8S g jidiall (8 Lgan Jaladll g 4y o pead) cilial) paad dagauall (3 okl ailed 3

Ay guanl) s LaaSllf AL0atl) plasl) = piidal) Aghity (g2) sl Jal) el

A5 glal) dsilaassl) o) gal)

Alianl) pluassl) 1 puidall 380l Lawddll -4

1
6]

SR e (38 e Al pal) ) JRal)
Lo 2 Agapals)  pidal) ety A1) Aaddd) £ 55 -6
eelai il Jae Jlaa Cieat -7

: pideall Jaall I -8

Janl) dda

Azl ) g )

O il 8 2 e )

)M‘ )J\S

Dfaall J g

WIN|[~R|[

saa) Wl Jlal, s

Ag2dll -9

Caall g Al antel) 3 ) 5 g il idia 33 920 A8 jall ymlaal) Ldiy yidlal) B )3l agas

alsl

45 sl 53 g )Y aY) gy LRl Gilaaid a1 pial) Glaatied clily
A 38 (awaddl) saaty Elaaiul) (e s gially 2026/2/26 F ki

Eaaiuy) e

Al dail) 45 110
22 A g (3850 i) bahis -
A e 48 ye dpagiall il -

)J)sﬂ\ & Mﬁ)A e\mm aallall C'.}\J.}@A.ﬂ\} u\dz.d\) @).\.t;a&\ o)@.a‘).[\ -z



alad) Caanl) g (Alad) addadl) 3 )5 &) plida 3362 julra

Jaal) Yl

alad) aad) g At andail) 351 5 ol yidia Bagn julaa ABA g 3 g3 G J5Y) AR Jlaall siing
Aadly o) BLadl g Ales Jlaa Cua e Gl pidial) aa Jalail) B3 ) sl Ay d3ay o3 g

Bl gl g Ay d33Uaal) A o
Gl s . — Ssal) <
se pdigall X i Y
Gl Bsaaa | Lz | T
£5 bl Ao Ladigl dalill G Gl idall auds
M) al N4 9 Aaddal) il i ESE L) i) Lgasly AN Aasdd) | ]
(Apadd g dfiay
) ) aaddl Ll gubal o @l i) cilal
3o v . Py - N . 2
S Aalad) g Anbally A gbaassl) g 4y gl sall) Sl
o ( Adlidal) 4dillag g Alaa (38 9) pidal) il ) Jhals
. gé*ﬁ;d\ SJ\A\,L'J\J\&QJ"M@J\
o g \/ w o P “ “ 3
Iy (A i) Aol | alal) andl) | A0S | dadlal) )
L Badas Al gigay A gina duadldi Lgia
salaall Gy & il sl g ) pidall gaa o
23S agad "
v Gadly Mall adaill 305y < bda Bagad A8 | 4
254 e
Lalal)
Al Al 4y pdidall clinlly Gl ybdall asan Al
Y Baga B Al gadaiy andl) o A 7 A kel
- - 5 5
Ll dbal gl cllhite bl o s @ sl
( 15189 s 17025 sl ISO 9001)
o) Giglil) Jhalda Lgad adi 5 A1) il jddal) a3l
A8 agali A : .
. A glaasSll o gl g dadiall ) gall (2 il o) Cililea¥!
o+ il \/ g . ) < 6
) (dg shlaad) B 131 g dad—udl clpdhaia (Gaadat Cile ) yay
) clg) ) i i .
1SO45001/ISO14001 4 sl Apulidl) Adia) gal)
Y dda) gal) Balgd o daaladi/AlS)) cluaa o
7
ISO 15189 4 ISO 17025




LS 48 ghecall ) yidi'gal) A8 15 gal) Jalds

daile b gy S aa L 4 ghcall g) 4 ghcall & )yl gal) A8 1 Cirial) Lol
Lol daliiional) 4y 1 g Walousl 00

dalad) cldlatall

L

G

o)l g a3 950 -1

Gligh g alay)
Cadad! dasal)
(adail)

&QM‘ 3.9).}

e

ué..

(o $hana

Higal

[

Eilaaad 5 ek

il

bual A pul gy Wl 3oy diia
Aianl) Wl g Lgtin dal i) g &l yuidal) Adad)
Agaall A udall 5igaVly clamal) bl
Saall glaly Adalaly sdall Jadsg

5099 S 8 jgadM

JJM‘J-\AJ

Lsaad ot 5 At dlaal) ) jlgal) ol dslas
by el pawdill aulsy) gledaly
pbill clada (b sk Rl Chay

ail) b g

@I Y
oAl Ealaiuy

Toalll ga (aentilly pcil) B i) 5100 s
Ly il Clajadd) i Agalal
Jard) Fom Cllliia g alal) adill) pa Ay
Ay ghy o anley) ey ulaag

A

ﬁ\ﬁg.dh;\&.u'

b Al g andl) (A il B0 Casal
Ohaday Auaal) 4 ,uial) 5¢ally cilazal)
Jlaric) 48y dum ya Ay i) A5l Baga

5 yalall dala¥) g

Jandl (g

skl e ALKl B phaad) 3y Jeaad
Ly sidall A Alalal) 45 pdial) 3 ) gall o jat)
dthal) g cplalal) daMw g BplES Cpaicay

sl 3 e

Glaall g 8 3gaNly <l pldall jua i Glamda
Gl &) g iy Lag 3 gall g cilisadl g
L oS8l Jgpma J8 e ABNal) cld cilgad)




Gada Aghl) gl Adead) @fjlgal)l sl

Qaill ja 7
LalSY) anaidil)

LAYy Clagadll mill Ala (e 8
dal) JA0a BAdtal)
LAYy clagailly Jadl ik amd

gl il il sy o Al dwaldl | 9
Ailh g 5 sidall gawadly Jlaal
BN alaly Al o)) Cilialga (gaskal

ISO) Jad) dika, o 3jisall 325l | 10
(STANDERD
e dga Ay Adsal Al Al Gleca

i) Gr A Ay Gldldl And) dles 1
6 fiial) Jand) clilie

A gall )9 Jard) dalaiwy djgpall aigall by 12
da gadall 4 iaal L)y (5 sl

LS A giacal) ) 3 gal) ABLS 25 gil) Jalds

daile b guang S aa i 4 gial) g) 48 ghall & )y gal) A8 ;Cirial) Ll
Ll daliioal) 4y 1 g Lol (0




dalatil) ciluthatal) (UG

r

&l 3 aay Ladaal) da
dﬁd s | | S
Ll @y o paiad) Glaaial a8 Ja
) J Jdiae paad aF Jay Wgadly Al daxdll 1
Slaaiuly Al dygbd sy Adwawadly il
4gh 4y i) il jlaall g
2 il Claadll goda Al aidag Al Ja

o v Lalall e jlieeal) dgig uidall Lgaddy [ 2
E9
ALl il gil) e pa g 4y pdall g

i & v 4 ABalall G ad) aaady i) aseal J& 3
i) ¢ Al BLAD clalia) 38
dailé Y Gla gadl) £ 15 o lailly daild 23] a3 Ja 4
kil L all) idall oy (Al
Dgpma ((@dag Labyl ) il @i yla) s
e Gaial e Llad) 8510y ae Alalial 4 gpne
A% g i3 ideldy Belig
3 gall Jiiad J Lhsisiy guidall Jaadl 4deldy 35 5
s S Fua Ao 5 ehi o) g ) 3535 a2
aladic) aie Al oAl gl sl
& yidia Sy &) paidiall
5 il g Ay & cdal) B el Ja
- doaudy Gl udal) awile dpliy A4S
st Ay v AR A aSanmaian il I

Gy AR Jaswally il Jgiee

sidal)
8l abatal
. hwm‘g‘ﬂ\ﬁw\b\é\?\jﬁj@a
3 _jlaiul .
S35 v Chay Ly 43ili g Jlaa 3 il pial) 3aga | 7
54
plaill g el ddes il j3a
iay U ‘euﬂ\?ﬁj,\:md\whgu.\’u
v dardl (o clbieg dgpalal) @ikl | g
Sl Gy il Agalal) (3Bl g ol LRI

il Al Rl wALS‘\J\ gl




. 3¢ A als A B i) 3130 Crass
S aya AWa) Y B Ly sl clawally | g
il AB) pag Rl i) gl AWy
L A8 i) &gand) g Jlas Y
Gy digs £15 (ihall Jgipena ) ihall 3000 (igh
ol al @ Bl Gladlly agldally &ganl) 10
clalal) aa Golalll malpg il
Ukl dualall
3 - .- “< 9% - T3 o4
i .\.\9. L..DA.U ‘».:a .‘u.u :),t.na.jli M
P e gl (Sa (Al Slagadl) 9
kil Gl 5 Al Oy A 4gd B A gkl 3 gaY)
Aoadail) dihadl e g e Glua gadl)
i dpalall Cladll Claty S35 Aaild agag
A O fidal) (B LALAT ainal) dpaladll |45
pE® Jary i) G813 Aga (e ST a9 Banl g
) YY) alasy
Bl A a2 P
to d A il dalad) Lsi A8 g 90
@l sl Lo boghd ) wag gl agay pam s (13
38 sl i JS8y il aladin
cladia g algs daad Fabaa 4389 39y
g s . B
Bty sl B Al alsow (14
i<l .
Ll Al Eas Al el g g il ghal)

LS 48 ghacall ) puli'gal) ABLS 15 gal) Jalds

daila 3 gy 83 aa Liija A giacad) g) 43 glanal) i Gl ydigall ABS 1Cinial) aldi

PRI RER IR PR PRI




48l cltbaiad) slagl

Jidal) araai -]

5 gl g Ay Alhaall 4y
sl 4::—\.\3\ : — Sl @
Lo ydigal) = el Y
Gl (P2 Fa L d
O Adia Ay (g el (585
9 Calalad) Glagind Aalucall Eua
. bgpd (g8 FIIA]]
a4 s V4 s By o) AR
Slazally 3 3gaY¥ly ( alaadud)
LA clalua ol oy Cuag
. ddlual) g 48 all
.. B0 aal gl dla *yaald
S8 i A J 3N Mgl Jualia ja G 5
POy
el o) cilial) 20N G b g5
Ut elaY ) Q)AL ) alalll g
Al dda 4 N4 G Jaslly e huwa |3
Uil g bygpall
ol
A3y g @il g PRvery
all (Gga ydgig oz AN Leatid
aal J Juall (g gl @Al Lgae 4
Gl e pidall pawedld s
- 5.5l g s i
3.‘,11.53 Aada &) il a,,u'aj
.. b ala il uwd Y) Jeal
Ava M ea \/ ey ) 5
uabaial 9 bty
(RSl ) gall
AL48 Salay &l puidal) o) jas Cilks
Srslise | ) ) s g il | 6
o (Sl #3 gl dlaal
Ll Gighudl Jleiul s
il ) gua v Qoanid g il dmaa ciling L s | 7
S el ) (g S sadlly




Wil s Glaay |, AN
LA A Gl jlaal) e

dia Go woliay plidad) Gagad
dpalal)  cudall jedall
Slesa G ol S5 9 dpanadsl)
Ggall g Gluwlal) @ joidal all
daliay & pddal) jagad ady Las
Benches ) 4 fda
Jlll 4aglia ( Laboratory
dagliay  2ogilly el saly
aalaill  aldiely (5 gadl

Aallal)

sl [ pa v

Ghy o Alaad) claghia ol
v s Al (¥l g Aadlud) cilliata |9

Sl el caa

sliby)

el alaghia cuali Glaca
J Gluady Jily sladl @lljag
sl Bl sl xS

oAl palaid) cuua g

e LO

sball iy el claghia pals
J Uaiia Aual) dpall quilily
Blie culdy ) Bl clud o

11

.da) g oladly g dasaa

dlaiiall g dsalial) 450l (paals
@ psaillg 4N AL il oo
s Bohdly slsgdl i

B allg Ay skl

L2

LS 48 ghcall &l pidi'gal) 43S 15 gal) Jalds

daila 3 gy 83 e i Ad giaall g) 43 glawall e il ydigal) ABS 1Cinial) aldi
Lol Aaliiional) 4y 1 g Wgalou) 00



4y yidal) 3 gall g Cilamall g 5 3¢aY) -2

Gl gl g Ay dadaal) Ay o
(8adl das ) i i igal) &
Ae i gal) X (2 Fa 3
,fw:’“d N e (A Fiua
(Bl (2 Fha A
CiliLy 3acd J 3l clly dxld el 1
356y A 4 i) ¢l g g
Alually 5 alaall dbd  agay
SAY) g5 Gadli Aally
\/ Pi 2 XY @J& ¢ L}.‘i\d) 2
A clily g g (b
e
S aall Glad) p 8 asa
v Od (e Ade Gilas ddbal) |3
rinal] puddl)
cladle ) ga J @ B! Jais b dal) b
dgald A PRE|
Aala 9 dadua (e st
SN gea > =Rl 9 A Or
3 Jase 5 Lesiy Jdaal |5
REXTRPS DELIW|
clla g Ll gal g Jlaricad
Y sl J sy 9 Al clialge @il 6
Clala (g gy Sl g alall dalaa
L clbdall @ jidal
Gibdia g byl (38579 Anlia
v aglll & ) gAY 7
. Ol g

LS 48 ghcall &l pidi'gal) 43S 15 gal) Jalds

Bgmang S aa Lija 4 giall o) 4d glasal) y& il pdigall ABIS ;Ciaial) Lol
gbat! Alteall g, g Wbad (5 dAadla



el g dadad) ciludlaia zlusad

oA Bl -1

Giliglly A1) dadaall 4 0
'?“. : 4‘:;;“‘ : Y ei'gal) &
L > | ghasa . .
”‘)’h‘: a - -u, 4;93'““
(a8l (2 Sia i
u.b Lﬁdlﬁa\)\;}\ Eladladl HMSJ Jasds
aldle ja \/ yaidy) C:Jm) Auldl) o) g8l 8
TR A | VPR N (I _ 1
dal ) padll i) sl - sl shall
AU Qs — AN jaal) Gl
o U
iy obliad) 3 )y 4dghaa Ll
.y Pron, & U
Shlaal) 48 g J | AR ARl G|
i gy 9 ke g8 Byghdg
g aad) gl gt 5 sl
L \/ ‘_,é o...\hl.aﬂ :\ﬁuﬂ\ QLAJM o..y:u 3
! laxiad o agu i g i)
b Al cilajh “paall
LABELIEN Q5@ 4‘3‘““ | < )hm Oy
3 gal) \/ Jlazioy) 93;.4.:)21;.4‘,,42,3);\;‘3; 4
Lol Ao B kaudly, (A0 ¢ smy
iy giaa Aaild yaaty i) b aLd
Q\éla.u?‘ Q9 \/ Gl Lay @3‘2‘ Sl Bsdina 5
syl Jala dad giall clibaY) paay £ o aa
il
Ailiasl] A yaiall 3) gall Gaa 3 (el
dillaally delad¥ly 4 glaldl
- - . 2 h E e
el daild v e of gl 350 da gy poa uadils |

A Jadyy 5iga¥) Jsid gl
Gob Jlaia) o — 3al)
feul — Jlaxinl) pilaa — Jlaxind)

(A




eligsll | Sl olsal) cilaglala (paals

SE B G Lgle g Lgle

LaYly  ABS el s
G5 gl ciladla g ol i) e glaia g
J 5 A sl Cleghia
Toaa 5 Sl A Claada
A @bl g5 ) shal) 2l g (g ) ghal)

L idae de gana audl

I3

A1) Gadayg Jlad 4y 9gl) aUaS (el
Jya V| a5 5 AN ol slsel | 9
Sl

J Jadl ol clilall g &l gald) (& g
,éJ,C\&.Aﬂ

Salga aagi Y 10

yaaty 4 pidal) Clilial) g gi aad
oalddl) cildliie G Lgiallaa 40)
algall J8 e G

faiial

11

J £5 qua algla b cbllll Juab
. il \‘_,éauh.d" )

12

J e i pdall Aglad) slaal) dnllaa
A3ad) cd clgad) julaa 38

13

eNAY) alles g (g ishll dad dlae)
$osd S Lghuki o il
Al gl cilgaa il Adaiul g
(el glal) dl Vo e olead Gl gy Jadig |14
e ya) Jardl g LA 43131 g & gkl
day Guay  Aalleadly DY

Auaadly yidall 5 sha

LS 48 giecall &l i 'gal) 43S 15 gaY) Jalds

daila 3 gy 83 aa e A giaall g) 43 glavall sl ydigal) ABS sCinial) Jali
PRI W IV PR PRI S



<l paidal) 53 g cilallaia sluala

PRV P PR |

Gl gl g AdaY) L) 43
Giatl dac )t} : - il o
i ol I L e PR T
g2l P | L |7
) A pasadl B gile o ady
J AR AL 5 gl Chual gall 3 s 1
ol Adalgall il @y o
.1SO 19011 &l
S ) andl) B il 5 ) Jaxd
598 i€ oaall @y e AN Al o) el
il v Sladl adail) B 05 i pidal A8 al 2
Jelady Gaaaall jlaa¥) alsdl addl
L) Gl 2N gy
o Cpeadll Abd dlae) A gipwa adl
v Gy e Ll A ) padall 51y gile 3
pediy (AN anEll) 8 Glajia
LAl Ulad) 3 0ay) Lkl
il s Ul Jasda adl) B i) 3 )a) A4S
L Vo | Uiy By Raily Adgan 4
Lgslgily
(o) Jysaa) sidall B Mo
S g Glujled) PA dilhall a2 c¥
- V| sl ey paty dpsad 5

812 O (e Lghigan ) ST adal AuilBgll g
) B il

LIS L ghnall il i gal) 4BLS 15 gBl) ol

Bugmary S aa L ja 4 giuuall o) Ad gisal) & il pidigall ABLS ;Ciaual) Lol
gl dlieall 49, 5 Walad (5 dadle



Jualill g qu it -2

(G8all dac ) isal -

8t Asiwa | Lija e

Gubi o 48 0 Gulalal) qu
@ B3l laay bua cllkia 1
4 pdal) e jlaal) o g i)

Al il gall

BU N4

5 okl A gl quux
5 ilaal) aladiul o (b pdal)
v | s g st
) glBal) Clpta JB ()
) Al Claag aa (audillyg

ERSIp

el e clplal ol
s/ £ L&0 N1 g paidall cpudiiad) Cpauudiiall
Shlaall (e aall agily) Bpliss

Akl e dldiadl)

dalail) e epfialall g Adhal) qy
A sally sl §5aY) g ra)
N Vo b oae @i Ly daia |4
G099 S8y cu i) dandiy g Aadll)

il 8 aall 518 08 e




1) Y @ikl @ -3

Gligh g alay)
Cada! das )
By

3.390:45\ %J.\

-

ol o

(o $hana

Higal

[

Gl e 4By 08 calalal)

gé dasall lady hua clidhia 5

4 i) clulaal) o g i)
Al ciliia) gall g

I3

9 ofaall B oplaadl quyx
5 Al Pkl e byl
aladin Jlaa g Lpuaibiad Guay
) gl e JB ()
all ) clan g aa Gadilly g

(s

il Ale el
S\E5 Y g puiiall cpaaiial) Cpaadiial)
Shial) g aall agdla) Belisy

Aokl e dlaiall

AN

I

daladl) o ¢pfiall g dgllal) Gy 5
N gally Clanalls 5 342Y) ga )
hgyd pe @l L 4idal
9% IS qu ) aaat g dadld)

) b Al 8030 G (ra

LIS 4 ghnall ol i gal) 4BLS 15 gRY) Jalis

O dadla b )guang S3 aa L 43 gieal) ) A ghall & ) pdigal) A81S 1Cinidal) bl
Lrbeeat! A unal) 43’5 ) g Lgalons



sl -4

sl Ay) Lalaa) 4y 0
é:rfaﬂ 4:9\.\5\ . &l
m'{ﬁtﬂ‘ :)'ép ‘.-"& 9" Q
G2l i | Lija

K3

gélj.hu

byl aladiuly  Eiall  aa g
L)

Jpa v

A,adal) Glamally B3gaY) s
U v 2
Al e i) AU aladiuly

QU)K ptial S e
(cbaa gadll g

Jpa v

LS 48 ghaall &l pidigal) 43LS 15 581 Jalds

daila 3 gy 83 aa Lija A giaiadl g) 43 glavall el ydigall ABS sCdnial) Jali
Lot Alisal) 439 500 9 Walos! (0

t AL padle

o) cilitbiia g idal) adly Cp Ssadll Jlad Jady n 8 (8 Al (adla
Ay ) Lpcadl) o S alad) Ginll g Mad) andail) 5 )5 g il a3 gl 480 ol
igdoll o gud (A Cpeaadll Aliiieeal) Aadd) o) Aplidional) Ayl g Sl pdigal) (Gabal
Jdetx cua g padlall 13 B dale 3 g SN Al g Aaddal) Cindll WSS e
(1) &

1 AL (gl

‘;u\)-ﬂ‘ JJ:‘A =1
g.a'.:ad\ il i -2

oidal) Cana g Sjga.i -3

PENISS R, IPCPRE N



MODULE DESCRIPTION FORM
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Module Information
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Module Title Module Delivery

Module Type Basic Theory
Lecture

Module Cod -

odule Code PATH-113 Lab

ECTS Credits 6 L Tutorial
Practical

SWL (hr/sem) 150 Seminar

Module Level UGl Semester of Delivery ONE

Administerin . .

B PGPE (0l jeyaixy) College COGE 48l jo) puia g oy
Department
Module Leader Hussein Nasser Khlaf Al-Salman e-mail Hussein.Nasser.khlaf@sa-uc.edu.iq
Module Leader’s
Professor Module Leader’s Qualification Ph.D.

Acad. Title

Module Tutor

zainab.Kadhim.alkhazragie@sa-uc.edu.ig

Zainab Kadhim Zbalah Mohammed e-mail

Peer Reviewer

e Zainab Kadhim Zbalah Mohammed | e-mail zainab.Kadhim.alkhazragie@sa-uc.edu.ig
Scientific
Committee 06/12/2024 Version Number 1.0

Approval Date

Relation with other Modules
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s AY) Lol ) 3 gal) aa A8l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

ALY cily giaall g alail) il g Al jal) Balal) Cilaa

1- Understanding the Fundamentals and Techniques of Analytical Chemistry:
Enabling students to recognize the basic principles of analytical chemistry methods
such as quantitative and qualitative analysis, as well as learning techniques like
spectroscopic, microscopic, and electrochemical analysis.

2- Application of Laboratory Tools and Equipment: Equipping students with the
necessary skills to use modern laboratory tools and equipment such as absorption
spectrometers, electrochemical analyzers, and chemical testing instruments,
among other essential tools in analytical chemistry.

Module Objectives 3- Developing Skills in Conducting Experiments and Analyzing Data: Training
. . o students on how to design and perform experiments accurately, and how to collect
Ll ) BaLaY) ilaa gnandap Perim a3 v
and analyze data to draw correct and precise scientific conclusions.

4- Understanding Experimental Errors and Statistical Data Analysis: Teaching
students how to handle experimental errors that may occur during chemical
analysis, and how to use statistical methods to analyze and interpret data.

5- Practical Applications of Analytical Chemistry: Teaching students how to apply
the knowledge gained in practical fields such as the chemical industry,
pharmaceuticals, environmental science, and food industries, with the aim of
improving quality or ensuring safety.

6- Enhancing Critical Thinking and Problem-Solving: Encouraging students to
develop critical thinking skills by analyzing complex scientific problems in analytical
chemistry and making decisions based on evidence and scientific experiments.

Module Learning 1. Understanding the Principles of Volumetric, Gravimetric, and Instrumental
Outcomes Analysis: Students will gain a solid understanding of the theoretical foundations of
volumetric (titrimetric), gravimetric, and instrumental (using advanced analytical tools)
analysis methods.
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2. Mastery of Volumetric Analysis Techniques: Students will learn to perform
volumetric analysis using titration methods, including acid-base, redox, and
complexometric titrations, with a focus on calculating concentrations and interpreting
results.

3. Mastery of Gravimetric Analysis Techniques: Students will develop the ability to
conduct gravimetric analysis, which includes precipitating, filtering, and weighing
compounds to determine their quantity, as well as ensuring high precision in weighing
and calculation.

4. Proficiency in Instrumental Analysis: Students will acquire skills in using various
instrumental methods, such as spectrophotometry, chromatography, and
electrochemical analysis, to identify and quantify chemical substances in complex
mixtures.

5. Application of Statistical Methods for Data Analysis: Students will be trained in
applying statistical techniques to analyze experimental data from volumetric,
gravimetric, and instrumental methods, ensuring accuracy and reliability of results
through error analysis and data validation.

6. Conducting Practical Laboratory Experiments with Precision: Students will gain
hands-on experience in conducting experiments in volumetric, gravimetric, and
instrumental analysis, ensuring that they can accurately perform techniques, measure
samples, and handle equipment.

7. Identifying and Correcting Experimental Errors: Students will learn to recognize
common sources of error in volumetric, gravimetric, and instrumental analyses, and
develop strategies for error correction to improve the precision of their results.

8. Application of Analytical Techniques in Real-World Scenarios: Students will apply
their knowledge of analytical chemistry to solve practical problems in various fields,
including environmental testing, pharmaceutical analysis, and industrial applications,
using volumetric, gravimetric, and instrumental techniques.

9. Enhancing Critical Thinking and Problem-Solving Skills: Students will develop the
ability to critically evaluate experimental outcomes, analyze data, and make informed
decisions based on their findings from volumetric, gravimetric, and instrumental
analyses.

10. Effective Scientific Communication: Students will improve their ability to
communicate scientific findings effectively, including writing clear and accurate
laboratory reports, interpreting analytical data, and presenting results both orally and
in writing to different audiences.

Indicative Contents
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1. Introduction to Analytical Chemistry: Overview of the field of analytical chemistry,

including its scope, Chemical concentrations , applications, and the importance of




10.

accurate chemical analysis in scientific research and industry. Explanation of the
difference between qualitative and quantitative analysis. [8 hrs]

Principles of Volumetric Analysis (Titration Methods): Detailed study of titration
techniques, including acid-base, redox, complexometric, and precipitation
titrations. Concepts of equivalence point, indicator selection, and calculation of
concentrations in volumetric analysis. [15 hrs]

Gravimetric Analysis: Introduction to gravimetric methods, including
precipitation, filtration, and drying techniques. Study of factors affecting the
accuracy and precision of gravimetric measurements, and the steps involved in
preparing and weighing precipitates. [12 hrs]

Instrumental Analysis Techniques: Overview of instrumental methods used in
modern analytical chemistry, such as spectroscopy (UV-Vis, IR, NMR),
chromatography (GC, HPLC), and electrochemical techniques (potentiometry,
voltammetry). Explanation of the principles and applications of each technique. [9
hrs]

Error Analysis and Accuracy in Analytical Chemistry: Study of different types of
errors (systematic and random errors) and their impact on the accuracy and
precision of analytical results. Methods for error detection and minimizing errors
in volumetric, gravimetric, and instrumental analyses. [8 hrs]

Quantification in Volumetric Analysis: In-depth study of methods for quantifying
substances using titration techniques. Focus on sample preparation, indicator
selection, titrant standardization, and calculations of concentration and purity. [6
hrs]

Advanced Instrumental Methods: Detailed exploration of advanced instrumental
techniques such as' atomic absorption spectroscopy (AAS), inductively coupled
plasma mass spectrometry (ICP-MS), and gas chromatography-mass spectrometry
(GC-MS). Application of these methods in environmental, pharmaceutical, and
industrial analysis. [8 hrs]

Applications of Analytical Techniques in Real-World Scenarios: Practical
applications of volumetric, gravimetric, and instrumental analysis in fields such as
environmental monitoring, food safety testing, forensic science, and
pharmaceutical analysis. Case studies and examples of analytical problem-solving.
[6 hrs]

Sample Preparation and Handling: Techniques for preparing and handling samples
for analysis, including extraction, digestion, and dilution procedures. Importance
of minimizing contamination and ensuring representative samples for accurate
analysis. [6 hrs]

Data Interpretation and Reporting in Analytical Chemistry: Training in

interpreting the results of volumetric, gravimetric, and instrumental analyses.




Emphasis on writing clear and accurate laboratory reports, presenting data in
tabular and graphical formats, and interpreting results in light of experimental
conditions. [8 hrs]
These indicative contents cover the core aspects of analytical chemistry, focusing on
the essential techniques and principles that students need to master for conducting

high-quality chemical analyses.

Learning and Teaching Strategies

aslail) g aladl) Cilians) il

Strategies

Effective learning and teaching strategies for Analytical Chemistry focus on a hands-
on, student-centered approach. Active learning is emphasized, encouraging students
to apply theoretical knowledge to real-world problems through practical exercises and
case studies. Laboratory-based learning is central, with students conducting
volumetric, gravimetric, and instrumental analyses to hone their technical skills. The
flipped classroom model supports independent learning, where students engage with
content before class, allowing for deeper discussions and problem-solving during in-
person_ sessions. Collaborative learning fosters teamwork, allowing students to
exchange ideas and learn collectively. To enhance understanding, multimedia tools
and digital resources are integrated, offering visualizations of complex concepts.
Regular assessments guide student progress, ensuring both theoretical and practical
competencies are achieved. Real-world applications in fields such as pharmaceuticals
and environmental analysis demonstrate the relevance of analytical chemistry in
everyday life. Ultimately, these strategies prepare students for the challenges of the
analytical chemistry profession.

Student Workload (SWL)
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Structured SWL (h/sem)

Structured SWL (h/w)

64 4
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Unstructured SWL (h/sem) Unstructured SWL (h/w)

86 6
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Total SWL (h/sem)
150
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Module Evaluation
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Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
FESTERSIIE: Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment ol Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Material Covered

Overview of the field of analytical chemistry, including its scope, applications, and the importance of

accurate chemical analysis in scientific research and industry. Explanation of the difference between

Week 1
qualitative and quantitative analysis. Factors that affect the selection of an analytical method and
steps of chemical analysis.
Review of elementary concept important to analytical chemistry: Strong and weak electrolytes;
Week 2

important weight and concentration units.




Week 3

The evaluation of analytical data: Definition of terms.

Week 4 Chemical concentrations: Mole and molar mass, Calculations in grams and moles
Week 5 Solutions: Definition, Preparation, Molarity, Normality, Formality, PH, POH, Solubility.

An introduction to gravimetric analysis: Statistical analysis of data; rejection of data; precipitation
Week 6 methods; gravimetric factor.
Week 7 Mid-term Exam

The scope of applications of gravimetric analysis: Inorganic precipitating agents; organic
Week 8 o

precipitating agents.

An introduction to volumetric methods of analysis:
Week 9

Volumetric calculations; acid-base equilibria and pH calculations.
Week 10 | Buffer solutions: Theory of neutralization titrations of simple system.
Week 11 | Theory of neutralization titrations of complex system; Precipitation titrations.
Week 12 | Calculation of pH in complex system; Volumetric methods based on complex system.
Week 13 | Equilibria in oxidation-reduction system; theory of oxidation-reduction titrations.
Week 14 | Instrumental Methods: Photometric, Colorimetric, pH measurements, Chromatography.
Week 15 | Atomic Absorption: Spectrophotometry and Atomic Spectroscopy.
Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
Al o ) Zlgial)

Material Covered
Week 1 Lab 1: Demonstration of some laboratory equipment's.
Week 2 Lab 2: Separation and identification of group 1 cations (individual test).




Week 3 Lab 3: Analysis of group 1 cataions mixture.

Week 4 Lab 4: Preparation and standardization of an acid.

Week 5 Lab 5: Determination of the percentage of acetic acid.

Week 6 Lab 6: Analysis of sodium carbonate and sodium hydroxide mixture.
Week 7 Lab 7: Determination of chloride by the Mohr method.

Week 8 Lab 8: Determination of chloride by the Volhard method.

Week 9 Lab 9: Preparation and standardization of 0.1N KMnO4.

Week 10 | Lab 10: Determination of ferrous form of iron in Mohr's salt.

Week 11 | Lab 11: Determination of total hardness in tab water.

Week 12 | Lab 12: Gravimetric determination of Nickel.

Learning and Teaching Resources

G i) g ?h:d\ ilaa

Text

Available in the Library?

1) F.James Holler and Stanley R. cROUCH, "Fundamentals of
Alalytical Chemistry", 9th Ed., USA, (2013).

2) Abdulhussien Aljebory and Tamadhur Jabbar Alsalman,
practical analytical chemistry, 2016 .

Required Texts No

https://www.researchgate.net/publication/301647876

3) David Harvey, Modern Analytical Chemistry, DePauw
University, McGraw-Hill Companies, United States of
America, (2000)
H. A. Flaschka, A.. Barnard, Jr. and P. E. Sturrock,
Recommended
Text "Quantitative analytical chemistry", Vol. I, Barnes and Noble, No
exts

Inc., New York, 1969.



https://www.researchgate.net/publication/301647876

Grading Scheme
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Group Grade paadl) Marks % | Definition

A - Excellent Jal 90 -100 Outstanding Performance

B - Very Good a2 80 -89 Above average with some errors
Success Group

C - Good KVEN 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory b gia 60 - 69 Fair but with major shortcomings

E - Sufficient Js:la 50-59 Work meets minimum criteria
Fail Group FX - Fail (aaila-d\ 28) | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark

of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to

condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.

MODULE DESCRIPTION
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Module Information
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Module Title biochemistry Module Delivery
Module Type Core Theory

O Lecture
Module Code Path-226

X Lab
ECTS Credits 5 L Tutorial

[ Practical
SWL (hr/sem) 125 O Seminar
Module Level 2 Semester of Delivery 4

Administering Department pathological analyses | College College of science
Module Leader Muneer Kadhum Khudhair e-mail Muneerk.khudhair@uokufa.edu.iq
Module Leader’s Acad. Title A.Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .

01/06/2023 Version Number 1.0
Date

Relation with other Modules

¢ AY) Al jal) 3 gal) aa ABDlal)
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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1. Understand how the chemical properties of molecules determine the ways in
which they interact and react with each other.

2. Understand different types of chemical reactions and how they are used by
living organisms.

3. Use a variety of models to understand and explain chemical and biochemical
phenomena, being aware of their strengths and weaknesses.

4. Apply thermodynamic and kinetic principles to explain the molecular driving
forces in chemical and biochemical reactions.

5. Develop effective and safe chemical and biochemical laboratory skills that
require use of the methods and instrumentation of modern biochemistry.

6. To integrate content, skills, critical thinking and the published works of others
to design feasible experiments and independent research projects employing
the scientific method.

7. To demonstrate the ability to analyze and interpret data, including critically
analyzing experimental design and data interpretation in the primary
literature.

8. To develop scientific writing skills through the writing of papers using
scientific conventions of format, succinctness, objectivity and accuracy.

9. To develop oral communication skills within the context of scientific
conventions of format, succinctness, objectivity and accuracy through the oral
and poster presentations

Module Learning
Outcomes

L) A Balall alas) iy jia

Students will be able to explain/describe the synthesis of proteins, lipids, nucleic
acids, and carbohydrates and their role in metabolic pathways along with their
regulation at the epigenetic, transcriptional, translational, and post-translational
levels including RNA and protein folding, modification, and degradation. Regulation
by non-coding RNAs will be tied to the developmental and physiological functioning
of the organism.

Indicative Contents

Aali Y @l giaall

Indicative content includes the following.

Theory Parts

Carbohydrates

Carbohydrates include sugars and starches. These compounds contain only the
elements carbon, hydrogen, and oxygen. Functions of carbohydrates in living things
include providing energy to cells, storing energy, and forming certain structures, such
as the cell walls of plants. The monomer that makes up large carbohydrate compounds
is called a monosaccharide. The sugar glucose, represented by the chemical model

below, is a monosaccharide. It contains six carbon atoms (C) and several atoms of




hydrogen (H) and oxygen (O). Thousands of glucose molecules can join together to

form a polysaccharide such as starch. (15 hrs)

Lipids

Lipids include fats and oils. They contain primarily the elements carbon, hydrogen, and
oxygen, although some lipids contain additional elements such as phosphorus.
Functions of lipids in living things include storing energy, forming cell membranes, and
carrying messages. Lipids consist of repeating units that join together to form chains
called fatty acids. Most naturally occurring fatty acids have an unbranched chain of an

even number (generally from 4 to 28) of carbon atoms. (15 hrs)

Proteins

Proteins include enzymes, antibodies, and many other important compounds in living
things. They contain the elements carbon, hydrogen, oxygen, nitrogen, and sulfur. The
functions of proteins are very numerous. They include helping cells keep their shape,
making up muscles, speeding up chemical reactions, and carrying messages and
materials. The monomers that make up large protein compounds are called amino
acids. There are 23 different amino acids that combine into long chains (called
polypeptides) to form the building blocks of a vast array of proteins in living things. (10
hrs)

Nucleic Acids

Nucleic acids include the molecules DNA (deoxyribonucleic acid) and RNA (ribonucleic
acid). They contain the elements carbon, hydrogen, oxygen, nitrogen, and
phosphorus. Their functions in living things are to encode instructions for making
proteins, to help make proteins, and to pass the instructions from parents to
offspring. The monomer that makes up nucleic acids is the nucleotide. All nucleotides
are the same except for a component called a nitrogen base. There are four different
nitrogen bases, and each nucleotide contains one of these four bases. The sequence
of nitrogen bases in the chains of nucleotides in DNA and RNA makes up the code for
protein synthesis, called the genetic code. The animation below represents the very

complex structure of DNA, which consists of two chains of nucleotides. (10 hrs)




Practical Parts

Include special tests to detect
1- Monosaccharides and their types. Detection of ketone and aldehyde
2- Fats and their types, saturated and unsaturated fats

3- Amino acids and their types, aromatic and alphatic acids_ (10 hrs)

Learning and Teaching Strategies
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Strategies

Biochemistry is a very difficult subject, as it covers so many areas. Therefore, it is
necessary to start teaching biochemistry from the basic concepts. It is far more
important to teach students about conducting experiments in a laboratory in a clear
and easy way. And then, the students should learn the key topics.

It requires many things to be learned. So, when you are teaching biochemistry, you
should start with the basics first. Students should understand the basic concepts of
chemistry, and they should be able to follow along. After that, you should move on to
the more complicated topics

Student Workload (SWL)
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Structured SWL (h/sem) Structured SWL (h/w)

64 4
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Unstructured SWL (h/sem) Unstructured SWL (h/w)

61 4
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Total SWL (h/sem)

125
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Module Evaluation
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Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 2,5, 11 LO 3,4,9and 10
Formative Assignments 2 10% (10) 7,13 LO 6,11,and 12
RS Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
SEREIE Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
A & ) mleiall
Material Covered
Week 1 Introduction to Biochemistry




Week 2 Carbohydrates
Week 3 | Basic of CHO
Week 4 Classification of CHO
Week 5 Classification of CHO
Week 6 Lipids
Week 7 Midterm exam
Week 8 Nature of Lipids in cells
Week 9 Amino Acids
Week 10 | Classification of Amino acids according to its structure
Week 11 | Classification of Amino acids according to its essential and non-essential
Week 12 | Proteins
Week 13 | Function of Proteins
Week 14 | Classification of Protein according to its structure
Week 15 | Nucleic Acids
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Al o ) Zlgial)
Material Covered
Week 1 Lab 1: Introduction to biochemistry Lab
Week 2 Lab 2: Carbohydrates tests




Week 3 Lab 3:

Ketones and Aldehyde tests

Week 4 Lab 4:

Mono-carbohydrates tests

Week 5 Lab 5:

di and poly saccharides tests

Week 6 Lab 6:

Amino acids test

Week 7 Lab 7:

Types of Amino acids Tests

Week 8 Lab 8:

proteins tests

Week 9 Lab 9:

Lipids tests

Week 10 Lab 9:

types of lipids Tests

Learning and Teaching Resources
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Available in the
Text
Library?
. Fundamentals of Biochemistry, Lippincott lllustrated Reviews
Required Texts Yes
2018
Recommended Texts clinical chemistry for medical students DM Vasodivan, 2016 Yes
Websites
Grading Scheme
Group Grade Jpaail) Marks (%) | Definition
A - Excellent Jial 90 - 100 Outstanding Performance
Success Group
B - Very Good [EEQRIEN 80 -89 Above average with some errors
(50 - 100)
C - Good RVEN 70-79 Sound work with notable errors




D - Satisfactory b gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (3&1:-43\ A8) Gl y | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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