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This course provides students with basic knowledge and practical skills of chemical kinetics
including the determination of some kinetic parameters as the energy of activation, the rate constant

daalal) (i Bagall cladag o ghaill 3S e Bares A0S Las Bagall ¢ gidd araal) cail
b dana anldll o slaadl e s 3 a0 Olall asa ) 2 AN oae ]



Republic of Yemen Alasll 4y gganll
alad) Gl g Alad) asdail) 3 ) 5 9

Bagal) Glada g (ranilsY) Alaic ) (ulaa

Ministry of Higher Education & Scientific Research
Council for Accreditation & Quality Assurance

Sana’a University slaia daala
Faculty of Science A slal s

and the order of reactions (zero, first, second order) through different techniques. Kinetic parameters
are studied at different reactant concentrations, various temperatures and the use of a catalyst. The
importance of experimental chemical kinetics is to provide empirical evidence about the rate of
reactions and their mechanisms and to test the most effective ways of reactions to occur. For example,
practical chemical kinetics is fundamental to understand how fast reactions in industry and in living
organisms take place.

.Course Intended Learning Outcomes (CILOs) JJN\ 35’-' Slada i
b e el Qlall ¢ 6K Coga  jaall Al 53 (e e LgEY) s
B LBle 5 fuloal) Sl sl pranst Jle Gy - al
al- Recognize the design of practical kinetic chemistry in relation to theory.
AtbasSl) Ol Ll A ) ypaail Al Gl n Seer 5z 2 - a2
a2- Understand and differentiate between the different techniques to determine the order of chemical
reactions.

o i LaS 28y A8 pall y pail cilild) Jlsy b1
b1- Precisely analyze kinetic experimental data quantitively and qualitatively.

el Ol il A8 e Adbiaal) A 3l byl il B i ) ek - b2
b2- Discuss/interpret findings in reference to the effect of different physical changes on the kinetics
of chemical reactions.

Al e Wl A8 ja A al ddlise L Gulas JOA e Aglend) /430 Jlee Hsky -l
cl- Develop practical skills by applying different techniques to study the kinetics of chemical
reactions.

Ao el g B pladl) i) (g 8l Amanall A jall ULl Aladiuly 4 phail) sl )l YAl By -2
c2- Apply mathematical theoretical equations using experimental collected data to demonstrate the
difference between theoretical and experimental differences of results.

Ape j/ 43 ) pe dae (3 8 an damy - d
d1- Demonstrate team work with class mates.
wale A5 bl (i se 5 Jalal il glaall L o1 935 <l 5l aadion - d2
d2- Use IT tools to analyze and present data and write a scientific report.
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Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)
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4—‘“‘-““35‘ il 5 ¢ LG-‘N"““ R Recognize the design of practical kinetic chemistry
delis ASmy Ol 283085 ¢ W 4 velation to theory.

S
A2 - Explain methods of analyzing
the behavior of  chemical
compounds in their reactions, the
accompanying changes in their
interactions and the mechanics and
reaction kinetics of compounds.
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A4 - Classify the various chemical
reactions and describe them in
quantity and quality in a correct
scientific way.

Understand and differentiate between the different
techniques to determine the order of chemical
reactions.

0ol gl 5 e iy el 4By JI&; - B3
5 A cllaall e ol LS
foaload) @ il 5 Jeliill Cion ) Lgika 503

Al
B3-  Accurately analyze the
quantities and qualities of the

products of a chemical reaction
based on chemical calculations and
employs them to describe the
reaction and the accompanying
changes.

Lo i Taa 480 8 jall Ay el L) sy
Precisely analyze kinetic experimental data
quantitively and qualitatively.

TSl SO @ 8 5 5 A s ks - B2
Ay sl Liia s 5 LS AilaasSl) Lehdlas il
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B2 - Explain the speed and products
of chemical reactions and the results
of their chemical analyzes
quantitatively and qualitatively in a
scientific manner characterized by
accuracy and precision.

Aabiaal) Al i) o juaall Al AR s gl udy /8Ly

Ae Sl e Wl 48 a e
Discuss/interpret findings in reference to the effect
of different physical changes on the kinetics of
chemical reactions.

- b2
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C3 - Practically  performs
experiments that show some of the
material's physical and chemical
properties, the kinetics of its
reactions, and the energy changes
(electrical and thermal) associated
with it.
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Ailal) e\l &8
Develop practical skills by applying different
techniques to study the kinetics of chemical
reactions.
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C1 - employ and apply in practice
the basic principles and theories,
ideas, laws, facts, and chemical
concepts in safety and security,
calibration of tools and devices,
analysis and measurement, and
design of laboratory experiments in
various fields of chemistry and
applied fields related to chemistry.
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Apply mathematical theoretical equations using

experimental collected data to demonstrate the

difference between theoretical and experimental

differences of results.
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Demonstrate team work with class mates.
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D3 Effectively communicates with
colleagues and superiors at work
and deals with them in a way based
on mutual respect.

o1 5 gl L5155 akin - D4
iy Gl b allaay G0l Cld G pulall
Gandl Aaly LY e dyalall ) delia
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D4- Use information technology and
computer programs related to its
field in research and in the
formulation of scientific reports with
knowledge of the language of
research and modern science.

scientific report.
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Use IT tools to analyze and present data and write a
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Alignment of CILOs to Teaching and Assessment Strategies
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First: Alignment of Knowledge and Understanding CILOs

298l

50 Ll
Assessment Strategies

o El) At i)
Teaching Strategies
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Knowledge and Understanding
CILOs

iaylm
Quizzes

Aileill 5 Agiaill lilaiay) =

Mid-term and final exams

oAl daal,

Feedback of report

3y ~a ) Q\J\ s

L m

Homework (e sl s ® Brainstorming Sadl Caaall = sl mpenmi Lo i ey “al
S UOA A I R Problem solvingdiSiall Ja u | Akl Lo 5 dleal) 48 52l
Quizzes Lilaall ag,ally sLSUa o 1w | Recognize the design of
Lilgdll y daaill cililaiey) | Practical  Simulation Method practlcgl kinetic chemistry
Mid-term  and  final presentations& | 1 relation to theory.
exams. Self-learning Sl alaill =
asaill iaal, dias w | CoOperative sl alailia
Feedback of report Learning
Homework 1 5ie <l ® Brainstorming 3l Choall ® [ AN CLE O e 5 ek | g2

Problem solving Sl Ja
iglaall jag,allyslSlaalle
Simulation Method

presentations&
Self-learning (1 alall =
Cooperative —slaill alaill =
Learning

Practical

eMelal dg ) ayaal
Understand and
differentiate between the
different techniques to
determine the order of
chemical reactions.
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Second: Alignment of Intellectual Skills CILOs
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Assessment Strategies

Teaching Strategies

Intellectual Skills CILOs
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5 omAAdl e llssl) Problem solving <:oSid) Jx = Lo sis LS 4y
5 B yaaill ol Lty Self-learning 1Al alxill = Precisely analyze kinetic
il laiay) Cooperative —iseill alatl experimental data
Feedback of Learning quantitively and
assighments, Tasks and caslL<ill5 JLg ol m | qualitatively.
homework, report, assignments
quizzes, and mid-term Sharing 3l ¢ <l pall Jalg w
eéxam experiences among colleagues
Final Q¢ JLagay) =
exam
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Feedback of Learning Discuss/interpret findings

assighments,
homework, report,
quizzes, and mid-term
exam

Final Sl _lasy) =

exam

Tasks and L <illg lg ol m
assignments

Sharing ¢Skl o <l ) Jalsi

experiences among colleagues

in reference to the effect of
different physical changes
on the kinetics of chemical
reactions.
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Third: Alignment of Professional and Practical Skills CILOs
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Professional and Practical Skills
CILOs
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Note the s
progress of students
"performance,
discussion and
immediate
counseling
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Problem solving <:3\Siall Ja »
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Learning
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assignments
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experiences among colleagues
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Ol el A8 Ayl
Develop practical skills by
applying different
techniques to study the
kinetics  of  chemical
reactions.

-cl

Ol el y wdlaada w
R\ 4 P S+ WP
Note the s
progress of students

Brainstorming sl Cuaall =
Problem solving <3Saall Ja =
Self-learning (Sl alxill =

T il) Al oy olaal) gy

Gl sy

-c2

Aol sy
s daaa Mm\ .~ ,i

3agadl (lada g sl S ja Baas
alaxd) u.k‘- @R 2 ,a,i

ISl aas

Olall asa ) 2 AN oae ]

8 gad) & sidd daad) il



Republic of Yemen

Ministry of Higher Education & Scientific Research

Council for Accreditation & Quality Assurance
Sana’a University
Faculty of Science

"performance,
discussion and
immediate
counseling

Cooperative —istaill alasll
Learning

Tasks and e L <illg lg ol m
assignments
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experiences among colleagues

Al sl
Aol
Apply mathematical
theoretical equations using
experimental collected data

to demonstrate the
difference between
theoretical and

experimental differences of
results.
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Fourth: Alignment of Transferable (General) Skills CILOs

g lail) g A hadall
Monitor s s8all a6l
the role and extent of
participation and
effectiveness of each
group member in
conducting
experiments through
observation,
discussion and oral
.evaluation

Self-learning S\ plaill =
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Assessment Strategies Teaching Strategies Transferable (General) Skills
CILOs
35:)‘—*5—4.@944 3052 3-’-’13—“ " | Practical Lab Aexdl bt ™ (0 ie 5058 e Jany =d1
e i “‘*M’n Work Ao 5/
Sﬁé i o .' ) Cooperative (—sl=ll eJ-"'—U‘ " | Demonstrate team work with class
Learning mates.

55l i) 5 sl

Discussion and oral

evaluation

A 5 G pall g gas
b IO S
Presentations

evaluation and report
verbally and in

Practical IT Lab (ex) Gulill =
Work

Cooperative sl aleill =
Learning

Self-learning S\ plaill =

el 55 5 250y ~2
(ele R AUS s Clild) G e 5 Jala)

Use IT tools to analyze and present

data and write a scientific report.
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Weeks
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al, a2, bl, Sl agll
b2, cl, c2, 3 1 Determination of the order of a reaction (The 1
dl reaction between hydrogen peroxide and hydro
iodic acid)
A3y (el Jeldl) 35 - Sl 2 Sl 558 Jelii dS ja
al, a2, bl, (A gl Jel& 48 ja) Aplai¥) de yul
b2, cl, c2, 3 1 Kinetics of Persulphate - iodide (clock) reaction by 2
dl initial rate method (first order kinetics)
ST (558l g 3l HSal) - Jelidll de 5w e jlall i
21235y 5 jilaall) ALY A pual) 48y sl Al (5 gl
al, a2, bl, (pomnlisall Slinia
b2, cl, c2, 6 2 The effect of a catalyst on the rate of reactions (The 3
dl homogeneous catalytic decomposition of hydrogen
peroxide by initial rate method (titration with
potassium permanganate)
IS RN G, PN B PG PO NP N | R N | g W e |
al, a2, bl, ) (3 salal Jelis :gsﬁ) dm}sx\ VR
b2, ((:111’ 2 3 : Acid catalyzed hydrolysis of methyl acetate in !
(pseudo first order kinetics)
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dl 6 2 The effect of temperature on the rate of reactions 6
(The reaction between K2S208 and KI at different
temperatures)
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dl 3 ! Kinetics of the auto catalytic reaction between 7
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Learning Assessment Alxil) anli i
Ao ) dgaud )
4 )
aladl) cla i | R g e .
CILOS Al 4a ,al) pail i) Ada il P
Proportion of | Mark | Week Assessment Tasks No.
(symbols) Final il
Assessment
1,22, bl 5% 2.5 2 Shepl sl cddpiss 1
ab,as ’ ' Tasks and Assignments
al, a2, ;’1’ 52,1 10% 5 9 b JeiaIQuiz 2
C
al, a2, bl, b2 10% 5 7 ol huai Joia) 3
Midterm Exam
al, a2, bl, b2 . "
P T T 55% 27.5 1-13 i) g ) 4l e gl 4
el c2, dl, d2 ° T R e e
() Jualll) dglgs JLd)
1,a2,bl, b2 20% 10 14 ) .
aha ° Final Exam (theoretical) 6
=== %100 50 Total ¥

C i A laa
(O Al QRIS Sl il R sl ) il el sLearning Resources e-‘*-d J

(O 5 25 Y) :Required Textbook(s) i ) [ENBYIIN |

Practical Physical Chemistry, James Brierley Firth, Kite Press, 2008.

:Essential References 3ibwall gaf all 2

e Experiments in Physical Chemistry - 8th edition, Carl Garland, Joseph Nibler and David

Shoemaker , McGraw-Hill Publishing Company, (2009)

Electronic Materials and Web Sites etc. ... 5Y) 281 ga g 439 <Y1 jiladd) 3

e https://dailydialectics.com/education/TEXTBOOKS/PChemLabTXT.pdf

e  https://www.researchgate.net/publication/330674639 Textbook of Physical Chemistry]

ticals

e https://www.youtube.com/watch?v=64acHXJcUu8

e https://www.youtube.com/watch?v=Nug5CNYDpYc

e https://www.youtube.com/watch?v=n9BlouWfdSs

o https://www.youtube.com/watch?v=N zXI9n9SKA

viii
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:Class Attendance 4xadsil) cillladl) ) gas A [ 1

Y el ane Ja (B o e g il pdlaall (e %75 Jgany qllhall a5l -

593 Jdla (B glaia¥) J5da e llall o jag g andll Cdal) Gl g ) gudany | ) JRal) i pa8; -
) adaa o lajadl 18 g %25 Gl

:Tardy Alall jeaall [ 2

AU g il Al Juadl) b @l pa EOE Aol gy ol JAL 1) 3 pdalaal) | guan llall pra -
B palaall Joda (e pda al i) ate die g ¢ Ral) Al (e Lighd jlay <l e EBG Ge BaL

:Exam Attendance/Punctuality oy biga | 3

Olaia¥) sy ¢pe 4883 (20) ke JALN 1) Lilgdl ladia¥) Jsia qullall macy Y -

Al b olataY) alaty dualid) il sl galal ALl Glatel) oo qullal) s 1) -

:Assignments & Projects a ldally cilivaill | 4

K 345 oyl gidn § Lgearlnall 2151 9 2235 g Jomsaall) Aty (B Cillymtil) £ 53 ) JRal) Sl 222y -
Ll

Aald A AL A Cadsil) A 3 e g sl se gall Ge cilidsl) aild A qallal) AL 1Y) -

:Cheating S\ | 5

Ul ¢ gigd AaY dgle galai Al i Al cladal) b Gladly callal) Al cigd Ja b -

(il duanaiiall Ao jall (1 o ey g bdiall g cldilsil) 8 JAI o) (adly Gllal) ol < gl Jla B -

:Plagiarism Jui¥) | 6

AL Lalil) daidl) (gt dde 4 clada¥) £10Y Qllh duadd Jaih add aga g Aa b=

:Other policies s Al clubu | 7

& . SRS il 10 5 g il gl aladidd Ja (5 AT a6 -

:2020-2021.......... :sralad) alad)

(2e8) 6 4l plaass ;) e dlad
Information about Faculty Member Responsible for oA i) o Claglea

the Course
Tl el 5 Gl gl
Le |
(&= Dr. Bilkis Zabara Name
Office Hours
— stal)l LS Lol ad— elaia || gl o3 CASal)
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Course Title
Add g ) el 4 5
Course Code and Number
g saal Credit Hours 8a2all &le L)
Tot'al Cbad/ e s & _palaa oo8all Badiaad) clelud) 3
Seminar/Tutorial Practical Lecture Credit Hours
1 - 1 R
JsY) sl ) Juail) — ol 1) (5 siasall Al Juadll g (s giaal) 4
Level 4 — Semester 1 Study Level and Semester I
3 Ak 5 elasS 2 Al 3 el (g Of) Uohall Abjlud) cilthiial) s
+ Physical Chemistry 3 2 Physical Chemistry Pre-requisites ’
6 4ol 5 el Co—(=229 ) Aabaal) clllaial) p
Physical Chemistry 6 requisite )
S Gus S L Ay AN el ) /el yall
BSc in Chemistry Program (s) in which the J_&al) (s a5 |7
course is offered
oA + e DAl (a5 AR o
English + Arabic Language of teaching the course .
psbadl S - e Lall ol A (g (Yl 9
Chemistry Department — Faculty of Science Location of teaching the course )
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Cdlabaall ans 333 I3 b Loy AileasS S Hall Alaad) il gl s Al o801 & jaalls AN A 138 353

LS Ailide il YA (e (i) da Ll ¢ 1) daall ¢ oa) lelil) g g e pul) Cull 5 Japtiil 48U Jia 45 5l

S a e i dale alatial 53 all cila g clelinal 31 53 oy Aabiaal) A 5l Cog Y el ) kel Gaags
Aubal) e il

This course provides students with basic knowledge and practical skills of chemical kinetics
including the determination of some kinetic parameters as the energy of activation, the rate constant
and the order of reactions (zero, first, second order) through different techniques. Kinetic parameters
are studied at different reactant concentrations, various temperatures and the use of a catalyst.
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:Course Intended Learning Outcomes (CILOs) JJ“‘ a-"ﬁ Sl da v
10 e 1,38 Il (6 gy jRall Al 3 (e LY 2y
Al e 5 dilaal) 8 all slall sl e G -al
al- Recognize the design of practical kinetic chemistry in relation to theory.
Al cBle il A0 ) poadl AalA el Ll e e 5z i - a2
a2- Understand and differentiate between the different techniques to determine the order of
chemical reactions.

o 55 LaS 8 8 jall Ayl il Jlsy - b1
b1- Precisely analyze kinetic experimental data quantitively and qualitatively.
el edlelal) RS e Al Al 5l iyl il A il il - b2
b2- Discuss/interpret findings in reference to the effect of different physical changes on the kinetics
of chemical reactions.

Alpe Sl e il 48 ja Al al ddlise bl Gudai A e Alenll Lo/ jlga H sk -l
cl- Develop practical skills by applying different techniques to study the kinetics of chemical
reactions.

Ao el 5 Ay plasl) Al Gyl Amanall Aoy jatll CliLal) aladiuly & kil Al I VAl Sukay - 2
c2- Apply mathematical theoretical equations using experimental collected data to demonstrate the
difference between theoretical and experimental differences of results.

A YA ) pa e (33 8 aa dery -]
d1- Demonstrate team work with class mates.
aele ) AUS 5 i) (e 5 Jalail e sbeall L 51 555 &l 5ol padi - d2
d2- Use IT tools to analyze and present data and write a scientific report.
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Number of Weeks /and Contact Hours Per Semester
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:Training/ Tutorials/ Exercises Aspects gi"d‘ uiladl LA ddad 1Ll

JEXPSINT] £ sl SR ) R
Lbill | Week u:':) / ew. ne
Cont. H | Due Tutorials/ Exercises Order
el 35l Gaan 5 (5 Hugd) 2S g s G Jeldill) Je Wil 4 ) pass
3 1 Determination of the order of a reaction (The reaction between | 1

hydrogen peroxide and hydro iodic acid)
Y Ao ) 48l (el Jeli) a g -y Sl o ST (3 8 JeliidS s
(A gaal Jel& 48 5a)
Kinetics of Persulphate - iodide (clock) reaction by initial rate method
(first order kinetics)
TRk Pl (i 5 vl ] Gl g i) Sl - el e e e asdl A
(o5l sall a2l 3 laall) Alai¥) de o)
6 3-4 | The effect of a catalyst on the rate of reactions (The homogeneous | 3
catalytic decomposition of hydrogen peroxide by initial rate method
(titration with potassium permanganate)
38 ) il man 3 Ol SO s Gmans (g il i) Il
(R3S galaf Jelss
Acid catalyzed hydrolysis of methyl acetate in (pseudo first

order kinetics)

3 6 (Midterm Exam) Jwadll ciual LA 5

WSy Hua A DALY O i/ lat - sae iy (g sl Aledl Jladll

(Al A Jelii A€ ja) a 93 peall

Base catalyzed hydrolysis of ethyl acetate in sodium hydroxide

Saponification (second order kinetics)

ie 35l pe oy Sl A 3 ST (368 Jeld) Jeliil) Aoy e 5l allda jo s

(Adliaa 3 ) y» s jd

The effect of temperature on the rate of reactions (The reaction
between K2S208 and KI at different temperatures)

CLILLSY) (a5 o gandli sall il G (1A (6 sl Jeldill 4 ja

3 10 | Kinetics of the auto -catalytic reaction between potassium | 8

permanganate and oxalic acid

3 11 Final Exam (cles) Juaill) dilgs LA 9
Aladl) cile L) § aabad) (Alea)

33 | 11 sadl] oty gl (s

Number of Weeks /and Contact Hours Per Semester

tTeaching Strategies (a3 Cbadd) iu) | vi
Lectures s il) 5 palaal) -
discussion 48Uall g jlgad) -
Brainstorming i) Casl) -
Problem solving=Sdall Ja -
Practical presentations& Simulation Method 4leadl g 2l g 3lSlaall -
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(Lab works) Practical in computer Lab ead) (gl
projects <ill<il) g algall g cile g ydial)

Self-learning (I aladl) -

Cooperative Learning (Sgaill alaill -

e Ml e il pedl) Jals

:Tasks and Assignments <LIS5l) g SN IV | |
gosd | ;
e :-93.\1!‘ &"i‘ <ty /bl a
Week Mark 134 Assignments No
Due (s
| 2 ‘ 5 ( g ( <laa ol g <\l Tasks and Assignments | 1 |
| ‘ 5 | 0Total Score 4> 3 Jlaa) | |
: Learning Assessment alaﬂ\ e,-éfﬁ vii
a8 ;
YVouraldl | gy | (@ ‘l““’" g sl gl A
Proportion of |y, a8 Assessment Method No
Final Week Due
Assessment
a5 <)
5% 2.5 2 1
° Tasks and Assignments
10% 5 9 Quiz _uad lid) 2
Jomdll Caas ial
10% 5 7 3
° Midterm Exam
55% 27.5 1-14 L sl il gy Wl g 4
(o) duadll 3 Ll
20% 10 15 - 5
° Final Exam (theoretical)
100 % 50 Total & saxal)

(AN Al N 1 lisl) and ¢ &3 A ilsal) aul)  tLearning Resources a-w ) silaa viii

(O & 33 Y) :Required Textbook(s) il &) sall 4
e Practical Physical Chemistry, James Brierley Firth, Kite Press, 2008.
:Essential References dailwall g2l all 5
e Experiments in Physical Chemistry - 8th  edition, Carl Garland, Joseph
Nibler and David Shoemaker , McGraw-Hill Publishing Company, (2009)
Electronic Materials and Web Sites efc. ...cx i) a8l gag 4359 5N jibaal) .6
e https://dailydialectics.com/education/TEXTBOOKS/PChemLabTXT.pdf
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e https://www.researchgate.net/publication/330674639 Textbook of Physical Chemistry

ticals
e  https:// www.youtube.com/watch?v=64acHXJcUu8
e  https://www.youtube.com/watch?v=NugSCNYDpYc
e https://www.youtube.com/watch?v=n9BlouW{dSs
e  https://www.youtube.com/watch?v=N_zXI9n9SKA
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