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BS Chemistry
Session 2019-2023

Semester 1 (Session 2019-2023 )

Semester 1

CHM-301 Fundamental Organic Chemistry 4(3-1)
ENG-321 Functional English 3(3-0)
PST-321 Pakistan Studies 2(2-0)
MTH-301 Calculus-I 4(4-0)
PHY-301 Mechanics-1 4(3-1)
ZOL-301 Principle in Animal Life — | 4(3-1)
BOT-301 Diversity of Plants 4(3-1)
Optional (Any two subjects): Math & Physics or Boya& Zoology

CHM-301 | Fundamental Organic Chemistry | 4(3-1) |

Basic concepts in chemical bonding

Localized and delocalized bonding. Concept of Wibation leading to bond angles,
bond energies and geometry of simple organic m&dsculipole moment; inductive
effect; resonance, resonance energy, rules of a@senresonance effect, steric inhibition
of resonance; hyperconjugation; tautomerism; hyeindgonding.

Nomenclature of organic compounds

Common and trivial name of organic compounds; amdoduction to the systematic
nomenclature of mono and bi-bunfctional organic poonds by IUPAC rules.

Aromatic Hydrocarbons

Aromatic Compounds Structure of benzene, aromgticglectrophilic substitution
including orientation and reactivity, addition aodidation reactions, preparation and
reactivity of naphthalene.

Isomerism

Geometrical isomerism Determination of configuratiof geometrical isomers, Z, E
convention and cis- and trans- isomerism in compocontaining two double bonds;
Optical isomerismOptical activity, chirality and tagal activity, racemisation and
resolution of racemic mixture, R, S notation, d@astsomers. Conformational isomerism
A brief introduction to conformation of ethane, aténe and cyclohexane.

Chemistry of the Hydroxyl Group and Ethers

Brief review of the physical properties, prepamat@nd reactions of alcohols. Phenols
acidity, preparation and reactions, Ethers preparaproperties and reactions.
Chemistry of Carboxylic Acids and Their Derivatives

Physical properties of carboxylic acids, effect safbstitution and structure on the
strengths of acidity of carboxylic acids. Prepamati properties and reactions of
carboxylic acids and their derivatives i.e. esdenjdes, acid halides and acid anhydrides.
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CHM-301 Practitsa
Sixteen experiments shall be conducted based dioltbe/ing
a. Techniques

Melting and boiling point determination
Distillation, solvent extraction, crystadtion.

b. Qualitative Organic Analysis
Systematic identification of organic comapd (1Compounds)

C. Preparation of Organic Compounds
Preparation of simple organic compound like iodofpaspirin, acetanilide etc
(1preparations)

Books Recommended:

1. R. K. Bansal, “A Text book of Organic Chemi&t@'® Ed, Wiley Eastern Ltd;

(1990).

2. l. L. Finar, “Fundamental Principles of Organ@hemistry” 3 Ed, Vol.1,
Longman, (1959).

3. J. March, “Advanced Organic Chemistry Reactidvschanisms and Structure”

6" Ed, John Wiley & Sons (2007).

4, J. McMurry, “Organic Chemistry”5Ed, Thomson Asia Ltd; Singapore (2000).

5. R. T. Morrison, R. N. Boyd, “Organic Chemiétt§" Ed, Prentice-Hall, Inc;
(1992).

6. S. H. Pine, J. B. Hendrickson, G. S. Hammo@dganic Chemistry” REd,
McGraw-Hill, Inc; (1992).



BS (H) Chemistry Course Outlines Session 20123820

| ENG-321 | Functional English | 3(3-0)
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| PST-321 | Pakistan Studies | 2(2—-0)

COURSE OUTLINE:

1.

2.
3.

oo

B oo~

12.
13.
14.

Regeneration of Muslim Society in sub-continent eadses of decline of Muslim

Rule

War of Independence 1857 and its impacts uponahggs of South Asia.

Sir Syed Ahmed Khan and Aligarh Movement:

i) Educational Services

i) Political Services

iii) Rational Interpretation of Islam

All India Muslim League:

i) Multiple approaches and causes of the foromatif Muslim League.

i) Objectives of the party.

iii) Comparison of the policies of All Indiaxational congress and All India
Muslim League.

iv) Politics of Muslim League after the creation of R&dkn

Luckhnow Pact 1916, high water mark of Hindudiim Unity.

Khilafat Movement:

)] Khilafat as an institution.

i) Hindu-Muslim Unity.

i) Role of Gandhi

iv) Emergence of Muslim Ulma in Indian politics.

V) Causes of the failure and impacts of the movement.

Igbal’s Address at Allahabad 1930 and politicalutjots of Ch. Rehmat Ali.

Congress Ministries.

Pakistan Resolution 1940.

Muhammad Ali Jinnah:

i) Jinnah’s role in Indian politician.

i) As a governor General

Initial problems and constitutional developmenPakistan.

The study of constitutions of Pakistan (1956-19623)

Political culture of Pakistan.

Foreign Policy of Pakistan:

i) Major determinants and objectives

i) Overview.

Recommended Books:

PwpnPE

Ikram RabbaniPakistan Studiearvaan Publishers.

M. R. Kazimi,Pakistan Studiexfiord University Press.
Khalid Bin SaeedPakistan the Formative Phase

I.H. Qureshi Struggle for PakistarKarachi: Oxford, 1995.
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5. Safdar MahmoodRakistan: Political Roots and Developmgeib®47-1999,
Karachi, Oxford, 2000.

| MTH-301 | Calculus-| | 4(4-0)

Prerequisites: Knowledge of Intermediate Calculus

Functions and graphs:Functions. Domains and Ranges. Sum of functionm@sition
of functions. Inverse functions. Symmetry. Even apdd functions. Translations.
Reflections. Rational, algebraic, trigonometricgdathmic and exponential functions.
Functions defined in pieces.

Limits and continuity: Limit of a function. Graphical approach. Propestef limits.
Limits of polynomials, rational and transcenderitaictions. Infinite limits and vertical
asymptotes. Limits at infinity and horizontal asyotps. One-sided limits. Continuity,
Continuity of polynomials, rational functions andneposition of functions. Properties of
continuous functions. Continuity from the left amght.

Derivatives: Slopes and rates of change. Definition of deriaatiDifferentiability and
continuity. Derivatives at the end point of an m. Techniques of differentiation.
Derivatives of polynomials and rational, expondntiagarithmic and trigonometric
functions. Chain rule. Implicit differentiation. R& of change in natural and social
sciences. Related rates. Linear approximations diffdrentials. Higher derivatives.
Leibnitz's theorem.

Applications of derivatives: Increasing and decreasing functions. Relative exdrand
optimization. First derivative test for relativetema. Convexity and point of inflection.
Second derivative test for extrema. Curve sketchigan value theorem (without
proof). Indeterminate forms. L'Hospital’s rule (laut proof) and its applications.

Recommended Books:

1. H. Anton, |. Bevens, S. Davi€alculus(10th ed.), John Wiley & Sons, 2012.

2. J. R. Hass, C. E. Heil, M. D. Weirhomas’s Calculugl4th ed.), Pearson, 2017.

3. D. Hughes-Hallett, A. M. Gleason, W. G. McCallutrak Calculus: Single
Variable (6th ed.), Wiley, 2012.

4. J. StewartCalculus(8th ed.), Cengage Learning, Boston, 2012.

5. E. W. SwokowskiCalculus with Analytic Geomet(gth ed.), PWS-Kent
Publishing Company, 1994.
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Vectors in 3-dimensions & fundamental operations, Stoke’s theorem, Gauss’s Divergence theorem, Dynamies
of Uniform circular motion, The Conical pendulum, The Rotor, The Banked curve, Equations of motion, Time-
dependent forces, Velocity-dependent forces, Non-Inertial frames & Pseudo forces, projectile motion, Work
done by constant & vanable forces (one, & two dimension cases), K.E & the work-energy theorem, general
proof of work-energy theorem, power, conservative forees, P.E, one-dimensional conservative system, Two &
many particle system, calculation of cm. of different objects, Linear momentum of Particle & system of
particles, conservation of linear momentum, system of variable mass, Rocket equation, collision, impulse and

frame.

1. To Study the damping features of an oscillatiortesysusing simple pendulum of
variable mass.

2.To determine the value of ‘g’ by compound pendulum.

3. To determine the modulus of rigidity of a flatrgpispring.

4. To determine the modulus of rigidity of a wire $lid cylindrical rod

Recommended Books:

1. Halliday, Resnick and Walker, 2011. Fundamental of Physics 9" Ed. John Wiley and Sons Inc, New
York.

2. Resmick, Halliday and Krane, 2002, Physics Vol. 1, 5" Ed. John Wiley and Sons Inc, New York.
3. Sears, Zemansky and Young, 2000, University Physics 8% Ed. Addison-Wesley, Reading (MA), USA.
4. Alonso and Finn, 1999, Physics. Addison-Wesley, Reading (M.A), USA
| ZOL-301 | Principle in Animal Life — | | 4(3-1)

Course Title PRINCIPLES in ANIMAL LIFE — |

Course Code ZOL-301

Credit Hours 4(3-1)

Theory 3

Practical 1

Follow up BS

Aims and Objectives | The course aims to impart keogé and understanding of:

a. The concept and status of Zoology in life saésnc

b. The common processes of life through its chemist
biochemical and molecular processes.

c. The structure and function of cell organellaed amow

common animal cell diversified in various tissuesgans anc

organ systems.

momentum, Elastic and inelastic collisions in one dimension & two dimensions, centre of mass reference
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d. Biochemical mechanisms eventually generatingggnéor
animal work.
e. Animals and their relationship with their envingent.

Learning Outcomes

Syllabus in Brief

Course Contents

1. Place of Zoology in Science

A one-world view: genetic unity, the fundamentaitwt life,
evolutionary oneness and the diversity of life,isvrynent and
world resources; what is Zoology? The classificatd animals;
the scientific method.

2. The Chemical Basis of Animal Life

Atoms and elements: building blocks of all mattesmpounds and
molecules: aggregates of atoms; acids, bases, affird) the
molecules of animals: fractional account of carlbhies, lipids
proteins, nucleotides and nucleic acids based air thtructural
aspects.

3. Cells, Tissues, Organs, and Organ System of Alsim
Structure and functions of cell membranes; varimavements
across membranes; cytoplasm, organelles, and aellul
components: functional account of ribosomes, erafwpic
reticulum, golgi apparatus, lysosomes, mitochondria
cytoskeleton, cilia and flagella, centrioles anadmoiubules, and
vacuoles based on their structural aspects. Thieusicnuclea
envelope, chromosomes and nucleolus. Tissues: sitivein
epithelial tissue, connective tissue, muscle tissnd nervous
tissue to perform various functions. Structurakgrations for
functions in organs and organ systems.
4. Energy and Enzymes: Life’s Driving and ri@wlling Forces
Energy and the laws of energy transformation; atitwm
energy; enzymes: structure, function and factofsctihg their
activity; cofactors and coenzymes; ATP: how celnwert
energy? An overview.

5. How Animals Harvest Energy Stored in Nutrients:
Glycolysis: the first phase of nutrient metaboligermentation:
“life without oxygen”; aerobic respiration: the roajsource of
ATP; metabolism of fats and proteins; control oftabelism;
the metabolic pool.

6. Ecology I. Individuals and Populations Animalsdatheir
abiotic environment; populations; interspecificeirsictions.

7. Ecology II: Communities and Ecosystems Commuhnity
structure and diversity; ecosystems; ecosystemthefearth;
ecological problems; human population growth, pahy
resource depletion and biodiversity.

Practicals
1. Tests for different carbohydrates, proteins lgnds.
Note: Emphasis on the concept that tests matdreale been
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ultimately obtained from living organisms and catuséd their
body.

2. Study of the prepared slides of epithelial #&s@@quamous,
cuboidal, columnar), connective tissue (adiposHilage, bone,
blood), nervous tissue and muscle tissue (skektaboth and
cardiac).

Note Prepared microscopic and/or projection slides amdZ®
ROM computer projections must be used.

3. Plasmolysis and deplasmolysis in blood.

4. Protein digestion by pepsin.

5. Ecological notes on animals of a few model lebit

6. Field observation and report writing on animalgeir
ecosystem (a terrestrial and an aquatic ecosystedy)s
Books Recommended

1. Hickman, C.P., Roberts, L.S. and Larson, A. IKRATED

th
PRINCIPLES OF ZOOLOGY, 12Edition (International),
2004. Singapore: McGraw Hill.

h
. Miller, S.A. and Harley, J.B. ZOOLOGY, @dition
(International), 2005. Singapore: McGraw Hill.

. Pechenik, J.A. BIOLOGY OF INVERTEBRATESt?S
Edition (International), 2000. Singapore: McGrawl Hi

4. Kent, G.C. and Miller, S. COMPARATIVE ANATOMY OF

VERTEBRATES, 2001. New York: McGraw Hill.

th
. Campbell, N.A. BIOLOGY, 6Edition. 2002. Menlo Park,
California: Benjamin/Cummings Publishing Company,
Inc.
6. Miller, S.A. GENERAL ZOOLOGY LABORATORY

MANUAL. 5th Edition (International), 2002. Singapore:
McGraw Hill.

7. Hickman, C.P. and Kats, H.L., LABORATORY STUDIES
IN INTEGRATED PRINCIPLES OF ZOOLOGY. 2000.
Singapore: McGraw Hill.

8. Molles, M.C. ECOLOGY: CONCEPTS AND

h
APPLICATIONS. é Edition. 2005. McGraw Hill, New
York, USA.

9. Odum, E. P. FUNDAMENTALS OF ECOLOGY.rdS
Edition. 1994. W.B. Saunders.Philadelphia.

10. Slingby, D. and Cook, C., PRACTICAL ECOLOGY.8®
McMillan Education Ltd. UK.

N

w

ol
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| BOT-301 | Diversity of Plants | 4(3-1) |

Title of the Course: Bot-301 Diversity of Plants
Credit Hours: 4 (3+1)

Specific Objectives of course:
To introduce the students to the diversity of plants and their structures and
significance.

Course Qutline:

Comparative study of life form, structure, reproduction and economic significance
of:

a) Viruses (RNA and DNA types) with special reference to TMV,;

b) Bacteria and Cyanobacteria (Nostoc, Anabaena, Oscillatoria) with
specific reference to biofertilizers, pathogenicity and industrial
importance;

c) Algae (Chlamydomonas, Spirogyra, Chara, Vaucheria, Pinnularia,
Ectocarpus, Polysiphonia)

d) Fungi (Mucor, Penicillium, Phyllactinia, Ustilage, Puccinia, Agaricus),
their implication on crop production and industrial applications.

e) Lichens (Physcia)

f) Bryophytes
i. Riccia
ii. Anthoceros
iii. Funaria

g) Pteridophytes.
i. Psilopsida (Psilotum)
ii. Lycopsida (Selaginella)
iii. Sphenopsida (Equisetum)
iv. Pteropsida (Marsilea)

h) Gymnosperms
i. Cycas
ii. Pinus
iii. Ephedra
i) Angiosperms
i Monocot (Poaceae)
ii. Dicot(Solanaceae)

Lab Outline:

Culturing, maintenance, preservation and staining of microorganisms. Study of
morphology and reproductive structures of the types mentioned in theory.
Identification of various types mentioned from prepared slides and fresh collections.
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Recommended Books:

1. Lee, R. E. 1999. Phycology. Cambridge University Press, UK

1. Prescott, L. M., Harley, J. P. and Klein, A. D. 2004. Microbiology, 3™ Ed. WM.
C. Brown Publishers.

2. Alexopoulos, C. J., Mims, C. W. and Blackwell, M. 1996. Introductory
Mycology. 4™ Ed. John Wiley and Sons Publishers.

3. Agrios, G. N. 2004. Plant pathology. 8" Ed. Academic Press London.

4. Vashishta, B. R. 1991. Botany for degree students (all volumes). S. Chand and
Company. Ltd. New Delhi.

5. Andrew, H. N. 1961. Studies in Paleobotany. John Willey and Sons.

6. Ingrouille , M. 1992. Diversity and Evolution of Land Plants. Chapman & Hall.

7. Mauseth, J. D. 2003. Botany: An Introduction to Plant Biclogy 3™ Ed., Jones
and Bartlett Pub. UK

8. Marti. J. Ingrouille & Plant: Diversity and Evolution. 2006 CUP

9. Taylor, T. N. & Taylor, E. D. 2000. Biology and Evolution of Fossil Plants.
Prentice Hall. N. Y.

10. Hussain, F. 2012. A Text Book of Botany and Biodiversity. Pak Book Empire.

Journals / Periodicals:
Pakistan Journal of Botany, American Journal of Botany, Canadian Journal of
Botany, Annals of Botany.
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Semester 2 (Session 2019-2023 )

Semester 2

CHM-302 Fundamental Inorganic Chemistry 4(3-1)
ENG-322 English Comprehension and Composition 3 (3-0)
ISL-321 Islamic Studies 2(2-0)
MTH-302 Calculus-ll 4(4-0)
PHY-302 Mechanics-II 4(3-1)
Z0L-302 Principle in Animal Life — I 4(3-1)
BOT-302 Systematic, Anatomy and Development 4(3-1)
Optional (Any two subjects): Math & Physics or Boya% Zoology

CHM-302 [ Fundamental Inorganic Chemistry | 4(3-1) |

The periodic Law and Periodicity

Development of periodic table; Classification aérakents based on s, p, d, and f orbitals,
group trends and periodic properties in s, p, dfdsildck elements i.e., atomic radii, ionic
radii, ionization potentials. Electron affinitiesdectronegativities and redox potential.
Chemical Bonding in Main Block Elements

Nature and types of chemical bonding, lewis corgeptnic, covalent, coordinate
covalent bond; Valence bond theory (VBT), Molecularbital theory (MOT).
Interpretation of shapes of inorganic moleculeshenbasis of valence shell electron pair
repulsion (VSEPR) theory and hybridization.

Acid and Bases

Concepts of acids and bases including soft and laaid base concepts. Relative
strengths of acids and bases, significance of pkh, pKb and buffers solutions.
Theories of indicators; (acid base, redox, adsompti Solubility, solubility product,
common ion effect and their industrial applications

Chemistry of the p-block Elements

General characteristics of the following group dblpck elements with reference to the
aspects given against each

Carbon and Silicon:

Group anomalies. Allotropic forms of carbon, fudlees and their applications.
Production of pure silicon for solar energy andceit chips, silicates and silicones and
industrial applications.

Nitrogen and Phosphorus
Group anomalies. Preparation, structures, proeatiel the environmental role of oxides
of nitrogen. Industrial superphosphate fertiliz&auses of fog and smog.

Oxygen and Sulfur

Group anomalies. Preparation, structure, propeatnesenvironmental role of oxides and
oxyacids of sulphur, manufacturing of sulphric aart its reactions. Thionic acids and
use of hypo in industry.

The Halogens

Anomalous behavior of fluorine. Industrial prepamat of chlorine. Preparation,

structures, properties and uses of oxides, oxyaoidshlorine, interhalogens and
pseudohalogens.
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The Noble Gases
Preparation, properties, structures and uses afrxélnorides; commercial uses of noble
gases.

CHM-302 Practicals

1. Laboratory Ethics and Safety Measures:
Awareness about the toxic nature of cleataiand their handling, cleaning of
glassware, safe laboratory operations.
2. Qualitative Analysis
Analysis of four ions (two cations and tearmons) from mixture of salts.
3.  Preparation and standardization of normalranthr solutions of HCI, NaOH and
KmnQ.
4.  Quantitative analysis
- Determination of total hardness of water using EDTA
Estimation of magnesium using EDTA.
Estimation of copper (iodometrically).
Determinstion of ferricyanide using Kl solution
Determination of chloride by Volhard and Mohr metko
Estimation of chloride/bromide ions using adsonptigfluorescein)
indicator.
Percentage determination of ferric ions in ferriona using KMnQ
solution.
Determination of purity of commercial potassium laxa using KMnQ
solution
Estimation of ferrous / ferric ions using®:r,O; solution.
Percentage determination of barium in barium retrby gravimetric
method.
Gravimetric determination of nickel.

Books Recommended:

1. F. A. Cotton, G. Wilkinson, C. A. Murillo, MBockhmann, “Basic Inorganic
Chemistry” 29 Ed, John Wiley & Sons, USA (1987).

2. B. Douglas, D. McDaniel, J. Alexander, “Contseand Models of Inorganic
Chemistry” 3 Ed, John Wiley & Sons, Inc. (1994).

. J. W. Hill, R. H. Petrucci, “General Chemist8” Ed, Prentice-Hall, Inc. (1996).

. J. E. Huheey, “Inorganic Chemistry PrinciplesStfucture and Reactivity™2Ed,
Harper and Row Publishers (1978).

. J. D. Lee, “Concise Inorganic Chemistry® Bd, Chapman and Hall (1996).

G. L. Miessler, A. T. Donald, “Inorganic Chemjgt 2" Ed., Prentice-Hall

International, Inc. (1991).

. B. Moody, “Comparative Inorganic Chemistry® &d, Routledge, Chapman and Hall,
Inc.(1991).

8. D. F. Shriver, P.W. Atkins, C. H. Langford, “ganic Chemistry” Oxford University
Press USA (1994).

o AW

\‘
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[ ISL-321 | Islamic Studies | 2(2—-0) |
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| MTH-302 | Calculus-II | 4(4-0) |

Integration: Anti derivatives and integrals. Riemann sums #mel definite integral.
Properties of Integral. The fundamental theorermatdulus.

Techniques of integration Integrals of elementary, hyperbolic, trigonometri
logarithmic and exponential functions. Integratibg parts, substitution and partial
fractions. Approximate integration. Improper intgigt Gamma functions.

Applications of integrals: Area between curves, average value. Volumes. Argtte
Area of a surface of revolution. Applications tooBomics, Physics, Engineering and
Biology.

Infinite series: Sequences and series. Convergence and absohutergence. Tests for
convergence: divergence test, integral test, pesefiest, comparison test, limit
comparison test, alternating series test, ratip test test. Power series. Convergence of
power series. Representation of functions as peeees. Differentiation and integration
of power series. Taylor and Maclaurin series. Agprations by Taylor polynomials.
Conic section, parameterized curves and polar coomdates Curves defined by
parametric equations. Calculus with parametric esirtangents, areas, arc length. Polar
coordinates. Polar curves, tangents to polar cunfgeas and arc length in polar
coordinates.

Recommended Books:

1. H. Anton, |. Bevens, S. Davi§alculus(10th ed.), John Wiley & Sons, 2012.

2. J. R. Hass, C. E. Heil, M. D. Weirhomas'’s Calculu§l4th ed.), Pearson, 2017.

3. D. Hughes-Hallett, A. M. Gleason, W. G. McCallurh &. Calculus: Single
Variable (6th ed.), Wiley, 2012.

4. J. StewartCalculus(8th ed.), Cengage Learning, Boston, 2012.

5. E. W. Swokowski, Calculus with Analytic Geometry6th ed.), PWS-Kent
Publishing Company, 1994.



BS (H) Chemistry Course Outlines Session 2012320

| PHY-302 | Mechanics-II | 4(3-1)
Practicals:
! !
|
# $
| ZOL-302 | Principle in Animal Life — Il | 4(3-1)
Course Title PRINCIPLES IN ANIMAL LIFE -1l
Course Code ZOL-302
Credit Hours 4(3-1)
Theory 3
Practical 1
Follow up BS

Aims and Objectives | The course imparts knowledgeumderstanding of:

a. cell division and its significance in cell cycle

b. concepts and mechanisms of inheritance patthromosome
and gene linkage and molecular basics of genetics.

c. animal behaviour and communication.

d. theories of evolution, gene flow and mechanigravolution
with reference to animals and diversity.

Learning Outcomes

Syllabus in Brief Course Contents

1. Cell Division

Mitosis, cytokinesis, and the cell cycle: an ovew;j control of
the cell cycle; meiosis: the basis of sexual repectidn; gamete
formation.

2. Inheritance Patterns

The birth of modern genetics; Mendelian inheritapaterns;
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other inheritance patterns; environmental effentsgene

expression.

3. Chromosomes and Gene Linkage

Eukaryotic chromosomes; linkage relationships; gearin
chromosome number and structure.

4. Molecular Genetics: Ultimate Cellular Control

DNA: the genetic material; DNA replication in eultates;

genes in action; control of gene expression in suitas;

mutations; applications of genetic technologiespnebinant

DNA.

5. Animal Behaviour

Four approaches to animal behaviour; proximateutimate

causes; anthropomorphism; development of behale@aming;

control of behavior; communication; behavioral egyl;, social

behavior.

6. Evolution: A Historical Perspective

Pre-Darwinian theories of change; Lamarck: an gandponent

of evolution; early development of Darwin’s idedsewolution

and evidences; the theory of evolution by natuecion;

evolutionary thought after Darwin; biogeography.

7. Evolution and Gene Frequencies

The modern synthesis: a closer look; the Hardy-\\eig

theorem; evolutionary mechanisms: population gjzegtic

drift, natural selection, gene flow, mutation, dalanced

polymorphism; species and speciation; rates oftgani;

molecular evolution; mosaic evolution.

Books Recommended

1. Hickman, C.P., Roberts, L.S. and Larson, A. IIFHATED

h
PRINCIPLES OF ZOOLOGY, 1t1Edition
(International), 2004. Singapore: McGraw Hill.

th
2. Miller, S.A. and Harley, J.B. ZOOLOGY, &dition
(International), 2002. Singapore: McGraw Hill.

3. Pechenik, J.A. BIOLOGY OF INVERTEBRATESt?4
Edition (International), 2000. Singapore: McGrawl Hi

4. Kent, G.C. and Miller, S. COMPARATIVE ANATOMY OF
VERTEBRATES. 2000. New York: McGraw Hill.

5. Campbell, N.A. BIOLOGY,thEdition. Menlo Park,
California: 2002. Benjamin/Cummings Publishing
Company, Inc.

Practicals 1. Study of mitosis in onion root tip.

2. Study of meiosis in grasshopper testis (studemsid
prepare the slide).

Note for 1-2: Prepared microscopic and/or projectislides
and/or CD ROM computer projections must be used).

3. Problem based study of Mendelian ratio in angmal
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. Multiple alleles study in blood groups.
. Survey study of a genetic factor in populatiod &s
frequency.
. Study of karyotypes drosophila mosquito.
. Study of cytochemical detection of DNA in prodezand
avian blood cell.
8. Study to demonstrate nervous or endocrine lodsishaviour
(conditioned reflex or aggression or parental berav
9. Study to demonstrate social behaviour (docunngfiten be
shown, honey bee, monkey group in a zoo).
Books Recommended
1. Miller, S.A. GENERAL ZOOLOGY LABORATORY

MANUAL. 5th Edition (International), 2002. Singapore:
McGraw Hill.

2. Hickman, C.P. and Kats, H.L. LABORATORY STUDIE$
INTEGRATED PRINCIPLES OF ZOOLOGY. 2000.
Singapore: McGraw Hill.

[O20F SN
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| BOT-302 | Systematic, Anatomy and Development | 4(3-1)




BS (H) Chemistry Course Outlines Session 2012320



BS (H) Chemistry Course Outlines Session 2012320



BS (H) Chemistry Course Outlines Session 2012320

Semester 3
Semester 3
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Chemical Kinetics:

Introduction, rate, molecularity and order of réat zero, first and second with same
and different initial concentrations, half-lives @actions, experimental techniques and
methods for determination of rate and order of ieadintegration, half-life, initial rate,
and graphical methods), activation energy and Avitiee equation. Collision theory,
transition state theory.

Chemical Equilibrium:

General equilibrium expressions, reaction quotiegsstamples of equilibrium reactions in
solid, liquid and gas phases, extent of reactiom$ equilibrium constants, effect of
temperature and pressure on the equilibrium cotsgtampositions, von't Hoff equation,
Le-Chatelier’s principle.

Basic Quantum Chemistry

Limitations of classical mechanics, Wave and pkticature of matter, de Broglie
equation, Heisenberg uncertainty principle. Schrgedr wave equation and its solution
for particle in one dimensional box. Concept of mjumation of energy

CHM-401 Practicals
- Determination of viscosity and parachor valuesapfitls.
Determination of percent composition of liquid dauas by viscometer
Determination of refractive index and molar refraty.
Determination of percent composition of liquid dauas by refractive index
measurements.
Determination of molecular weight of a compound ddgvation of boiling
point (ebullioscopic method).
Determination of molecular weight of a compoundlbwering of freezing
point (cryoscopic method).
Determination of heat of solution by solubility rhetl.
- Determination of heat of neutralization of an awith a base.
Books Recommended:
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th
1. R. Albert, “Physical Chemistry” l?Ehd., John Wiley and Sons, USA (1987).
t

2. P. W. Atkins, “Physical Chemistry” @d, W. H. Freeman and co. New York, USA
(1998).

3. K. J. Laidler, “The World of Physical Chemistr§st Ed., Oxford University Press
USA (1993).

4. K. J. Laidler, H. M. John, C. S. Bryan, “PtoaiChemisty” 4™ Ed., Houghton
Mifflin Publishing Company Inc. (2003).

5. P. A. Peter, “Chemical Thermodynamics® Bd, Oxford University Press, USA
(1983).

6. S. E. Brain, “Basic Chemical ThermodynamlcsE/d E. L. B. S. Publishers, (1990).
7. M. G. Barrow, “Physical Chemlstry” Ed Mc Graw Hill (1992).
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BS (Chemistry) Course Code: CSI-401 Sester: 3¢

Course QOutline

Introduction to Computers

Different Input and Output devices(Specially modeewices)

Software and its different types

Operating System Concepts

Services and functions of operating system

Network and its types

Network Topologies and its types

Introduction to Internet

Different Web terminologies (Http, Web Browsersp,Féearch Engines, WWW)
Introduction to common web devices specially modems

Introduction to protocols and use of protocols ielWW

(% & Ly
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Course Title Animal Diversity -1 (Invertebrates Diversity)
Course Code ZOL — 401

Credit Hours 4

Theory 3

Practical 1

Follow up Animal Diversity -1 (Vertebrates)

Category BS (Hons)

Aims and Objectives

The students will be able tokenaomparison from simpl
unicellular to complex multicellular organizatiodoag with
phylogenetic relationship

()

Learning Outcomes

The students will be able toea@ghthe aims and objectives
the course

of

Syllabus in Brief

Theory

1. Introduction

fication of organisms; evolutionary relatibips and tre
diagrams; patterns of organization.

2. Animal-Like Protists: The Protozoa

tionary perspective; life within a sile plasma membrane;
symbiotic life-styles. Protozoan taxonomy: (up hyla,
subphyla and super classes, wherever applicaldeud®podia
and amoeboid locomotion; cilia and other pellicituctures;
nutrition; genetic control and reproduction; synilmailiates;
further phylogenetic considerations.

3. Multicellular and Tissue Levels of Organization

tionary perspective: origins of multicelluliggi animal origins
Phylum porifera: cell types, body wall, and sketetowater
currents and body forms; maintenance functiongpdgtion.
Phylum cnidaria (coelenterata) the body wall anshat@cysts;
alternation of generations; maintenance functioggroduction
and classification up to class. Phylum ctenophiondher
phylogenetic considerations.

4. Triploblastics and Acoelomate Body Plan

tionary perspective; phylum platyhelminthdsssification up tc
class; the free-living flatworms and the tapeworpisjlum
nemertea; phylum gastrotricha; further phylogenetic
considerations.

5. Pseudocoelomate Body Plan: Aschelminths

tionary perspective; general characteristitassification up tc
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phyla with external features; feeding and the digesystem;
other organ systems; reproduction and developnfestiydum
rotifera and phylum nematoda; phylum kinorhynchamg
important nematode parasites of humans; furthelogieyetic
considerations.
6. Molluscan Success
tionary perspective: relationships to othansais; origin of the
coelom; molluscan characteristics; classificatipriaiclass.
The characteristics of shell and associated strestfieeding,
digestion, gas exchange, locomotion, reproductiah a
development, other maintenance functions and dtyars
gastropods, bivalves and cephalopods; further gjeyletic
considerations.
7. Annelida: The Metameric Body Form
tionary perspective: relationship to othemaalis, metamerisr
and tagmatization; classification up to class. Ehdkstructure
and locomotion, feeding and the digestive systeam,exchange
and circulation, nervous and sensory functionstegian,
regeneration, reproduction and development, ingiagta,
oligochaeta and hirudinea; further phylogeneticsiderations.
8. Arthropods: Blueprint for Success
tionary perspective: classification and reaships to othe
animals; metamerism and tagmatization; the exoskele
metamorphosis; classification up to class; furgitgrlogenetic
considerations.
9. Hexapods and Myriapods: Terrestrial Triumphs
tionary perspective; classification up to sladsxternal structu
and locomotion, nutrition and the digestive systgas
exchange, circulation and temperature regulatieryaus and
sensory functions, excretion, chemical regulatieproduction
and development in hexapoda; insect behavior; insew
humans; further phylogenetic considerations.
Practicals
1.Study ofEuglena, Amoeba, Entamoeba, Plasmodium,
Trypanosoma, Parameciuas representative of animal like
protists. (Prepared slides and from fresh water
2. Study of sponges and their various body formsggred
slides.
3. Study of principal representative classes otyghyCnidaria.
4. Study of principal representative classes otyohy
Platyhelminthes.
5. Study of representative of phylum Rotifera, pimyl
Nematoda.
. Study of principal representative classes ofyhyMollusca.
. Study of principal representative classes otyghyAnnelida.
. Study of principal representative classes ofigsoof phylum

o0 ~N O
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Arthropoda.

9. Brief notes on medical/leconomic importance ot |th
following:

Plasmodium, Entamoebabhistolitica, Leishmanibiverfluke,
Tapeworm, Earthworm, Silkworm, Citrus butterfly.

10. Preparation of permanent stained slides offéHewing:
Obelia, DaphniaCestode, Parapodia Nereis.

Reference Books

1. Hickman, C.P., Roberts, L.S. and Larson,

th
INTEGRATED PRINCIPLES OF ZOOLOGY, 1ZEdition
(International), 2004. Singapore: McGraw Hill.

h

2. Miller, S.A. and Harley, J.B. ZOOLOGY, dition
(International), 2009. Singapore: McGraw Hill.

3. Pechenik, J.A. BIOLOGY OF INVERTEBRATES

th
4 Edition (International), 2000. Singapore: McGrawl Hi
4, Hickman, C.P. and Kats, H.L. LABORATOR

STUDIES IN INTEGRATED PRINCIPLES OF ZOOLOGY.

2000. Singapore: McGraw Hill.
5. Miller, S.A., GENERAL ZOOLOGY LABORATORY

th
MANUAL. 5 Edition (International), 2002. Singapof
McGraw Hill.
6. Hickman, C.P. and Kats, H.L. LABORATOR

STUDIES IN INTEGRATED PRINCIPLES OF ZOOLOGY.

2000. Singapore: McGraw Hill.
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Semester 4
Semester 4
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Introduction to analytical chemistry, Applicationf @nalytical chemistry in other
disciplines of sciences, Qualitative and quantimtanalysis, Classification of analytical
techniques, Steps of a typical chemical analysislyical concepts of errors, precision,
accuracy (sources, control and applications), M@&aguApparatus, Expression of
Quantities and Concentrations, Specifications anuicals and reagents, their use and
handling, Sample and sampling, Principals of Sdlvextraction, Concept of
electromagnetic radiations and basics of spectpscanalysis (UV/Visible and IR
spectroscopy and Atomic Emission and Atomic Abgorpt Spectroscopy) and
chromatographic separations (Definition, Classifaa Principals and overview of
Applications).
Practicals
Laboratory materials, reagents and safety meas@egaration and identification of
metal ions and biomolecules by paper chromatogragidy TLC, Verification of Bear
Lambert Law, qualitative and quantitative analysly UV/Visible spectroscopy,
Preparation and standardization of reagents andicos.
Books Recommended
1. Christian, G.D. 2003. Analytical Chemistry. Sixttliteon, John Wiley and Sons,
New York
2. Hargis, L.G. 1988. “Analytical Chemistry: Prentidall Publishers, London
3. Skoog, D.A. and J.J. Leary. 1992. “Principles afttamental Analysis. Saunders
College
Publishing Co., London
4. Bender, G.T. 1987. “Principles of Chemical Instrunta¢ion” W.B. Saunders Co.,
London.
5. Skoog D.A., D.M. West and F.J. Holler, 1997. Fundatals of Analytical
Chemistry. 7Th Ed. Harcout College Publishers.
6. Reilley, C. 1993. Laboratory Manual of Analyticah&nistry. Allyn& Bacon,
London
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Contents:

1. Basic factors of Technical
Writing

2. Basic principles of
technical writing style

3. Report Writing
(Academic)

What is Report Writing?
When we need to write

reports.

Prior preparation and
planning

Structure and sections of a
report

Writing style and written
language appropriate for report writing:
Write a short report on any
social or university issue
4. Proposal Writing:
Types of proposals:
Business proposal
Research proposal
Factors to consider while
preparing an academic research proposal
Structure and sections of an
academic research proposal
Writing style and written
language appropriate for an academic research gatipo
Analysis of a sample
academic research proposal
5. Plagiarism and Citation:
What is plagiarism
How to avoid plagiarism
How to cite:
Different styles to cite
others’ work.
6. How to do and write an
academic research



BS (H) Chemistry Course Outlines Session 2012320

Sources of research
(primary, secondary and tertiary source)
Sections of an academic
research paper
7. Analysis and synthesis in
Academic writing

Compiled and prepared by: Ms. Fareetiaesn
Approved and recommended by: Chairman of Englishddtment
Dr. Mazhar Hayat

| % 3'(00 % 4 56 233 2!
Computer Applications and Web-I|

BS (Chemistry) Course Code: CSI-422 Sester: 4th

Course Outline

Some new advanced online computer applications
Word Processing (Word)

Presentation (PowerPoint)

Spreadsheet (Excel)

Desktop Publishing (Publisher)

Microsoft Front page

Introduction to Internet, Search engines, Web bers/s
Introduction to HTML and Web Page Design
Introduction to Protocols, Http, TCP/IP, FTP
Simple web page making using HTML

Introduction to XML

Database, Introduction to SQL as well as the usararging technologies.
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Course Title ANIMAL FORM AND FUNCTION (A COMPARATIV E
PERSPECTIVE) Course Code ZOL-402

Credit Hours 4(3-1)

Theory 3 Practical 1

Follow up BS Category

Aims and ObijectivesThe course deals with the: a. Basis of structue a
functions of animal nutrition, digestion, homeos&asnd temperature
regulation. b. It introduces the basic concepts réproduction and
development in animal kingdom. c. Provides knog&dabout the
development of chordate body plan and fate of geaihlayers. Learning
Outcomes

Syllabus in Brief Course Contents



BS (H) Chemistry Course Outlines Session 2012320

1. Nutrition and Digestion Evolution of nutrition; the metabolic fates of
nutrients in heterotrophs; digestion; animal sgie for getting and using
food, diversity in digestive structures of invenaes and vertebrates; the
mammalian digestive system: gastrointestinal ntgtéind its control, oral
cavity, pharynx and esophagus, stomach, small tineesmain site of
digestion; large intestine; role of the pancreasligestion; and role of the
liver and gallbladder in digestion.

2. Temperature and Body Fluid Regulation Homeostasis and
Temperature Regulation; The Impact of Temperatardimal Life; Heat
Gains and Losses; Some Solutions to Temperaturectualions;
Temperature Regulation in Invertebrates, Fishesplimans, Reptiles,
Birds and Mammals; Heat Production in Birds and Mueais; Control of
Water and Solutes (Osmoregulation and Excretiomyertebrate and
Vertebrate Excretory Systems; How Vertebrates Aehi®smoregulation;
Vertebrate Kidney Variations; Mechanism in Metanmaph Kidney
Functions.

3. Reproduction and DevelopmentAsexual reproduction in invertebrates;
advantages and disadvantages of asexual reprodusggual reproduction
in invertebrates; advantages and disadvantagesexiiak reproduction;
sexual reproduction in vertebrates; reproductivatagies; examples of
reproduction among various vertebrate classediih®n male reproductive
system: spermatogenesis, transport and hormonalrotomeproductive
function; the human female reproductive systemicldbgenesis, transport
and hormonal control, reproductive function; hor@onregulation in
gestation; prenatal development and birth: theguita; milk production and
lactation.

4. Descriptive Embryology Fertilization; embryonic development:
cleavage, and egg types; the primary germ layeck thair derivatives;
echinoderm embryology; vertebrate embryology: therdate body plan,
amphibian embryology, development in terrestriaviemments, avian
embryology, the fate of mesoderm.

Books Recommended

1. Hickman, C.P., Roberts, L.S. and Larson, A. IKGRATED
PRINCIPLES OF ZOOLOGY, 11 th Edition (Internatiopal2004.
Singapore: McGraw Hill.

2. Miller, S.A. and Harley, J.B. ZOOLOGY, 5 th Hdi (International),
2002. Singapore: McGraw Hill.

3. Pechenik, J.A. BIOLOGY OF INVERTEBRATES, 4 th itmh
(International), 2000. Singapore: McGraw Hill.
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4. Kent, G.C. and Miller, S. COMPARATIVE ANATOMY OF
VERTEBRATES. 2001. New York: McGraw Hill.

5. Campbell, N.A. BIOLOGY, 6 th Edition. 2002. MenPark, California:
Benjamin/Cummings Publishing Company, Inc.

Practicals

1. Study of excretory system in an invertebrate amdvertebrate
representative (Model).

2. Study of nutritive canal in an invertebrate @andertebrate representative
(Dissection).

3. Study of male reproductive system in an invedgeband a vertebrate
representative (Dissection).

4. Study of female reproductive system in an ireledte and a vertebrate
representative (Dissection).

5. Study of hormonal influence of a reproductivedion (Model).

6. Study of preserved advanced stages of aviamamaimalian development
for amniotic membranes and placenta (Model).

7. Study of stages in the development of an Ecl@nad

8. Study of early stages in the development 0bg,fchick and a mammal.
Note for 9-10: Prepared slides and preserved smeciamd/or projection
slides and/or CD ROM computer projections may lexlus

Books Recommended

1. Hickman, C.P. and Kats, H.L. LABORATORY STUDIESN
INTEGRATED PRINCIPLES OF ZOOLOGY. 2000. SingapoMcGraw
Hill.

2. Miller, S.A. GENERAL ZOOLOGY LABORATORY MANUAL.5 th

Edition (International), 2002. Singapore: McGrawi Hi
- | |
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Semester 5
Semester 5
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CHM-501 Inorganic Chemntiy-I 4(3-1)

1. BONDING MODELS FOR NON TRANSITIION ELEMEN TS
(&) Covalent bond. VSEPR model followed by VBT farediction of geometries of
molecules and ions containing sigma bonds as vgeflidonds. MOT for homonuclear
and heteronuclear diatomic molecules.
(b) Metallic bond. Band theory to describe condusstinsulators and semiconductors.
(c) 3 center 4 electrons bond, 3 center 2 elastbmnd, bent bond, H bonding.
2. CHEMISTRY OF COORDINATION COMPOUNDS
Nomenclature, theories of bonding (Werners theSigwick theory, Chain theory, VBT,
CFT, LFT). Stereochemistry of coordination compasrdoordination geometries (CN 2
6). Preparation of coordination compounds Stabilitfy coordination compounds.
Spectrochemical series. Application of coordinatmpounds in Chemistry, life and
industry.
3. LANTHANIDES AND ACTINIDES
Historical survey, occurrence, separation and pegjpa. Oxidation states, magnetic
properties of Lanthanides and Actinides. Lanthamidentraction. Applications and uses
of elements and their compounds.
CHM-501 Practicals
1. Separation of cations by paper chromatograpRif"Cd**,CL/" " Co* Ni**Ag'")
2. Preparation And Characteristation Of Complexn@ounds:
(i) Sodium Cobaltinitrate (ii)Potassium tradato aluminate (i) Ammonium Nicke Il
Sulphate (iv) Hexa aqua Chromium Il chlojide
3. Complexometric Titration (Any four) U/ Ni**;C&* /B Au?* /P Cd*
1Zrf NI IMg?+;Ce* [zn**

Books Recommended:

1.  P.Atkins, L. Jones, “Chemical Principles"Ed, Freeman and Company (2002).

2. F. Basolo, R. C. Johnson, “Coordination ChewyisThe Chemistry of Metal
Complexes” W. A. Benjamin, Inc. (1964).

3. J.E.Brady, J. R. Holum, “Chemistry-The Stadatter and Its Changes™&d,
John Wiley and Sons, Inc. (2000).

4. B. Douglas, D. McDaniel, J. Alexander, “Conce@nd Models of Inorganic
Chemistry” 3% Ed John Wiley & Sons, Inc. (1994).
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5. S. F. A. Kettle, “Coordination Compounds™ Ed, Thomas Nelson & Sons Ltd.
(1969).

6. G. L. Miessler, A. T. Donald, “Inorganic Ghistry” 2" Ed, Prentice-Hall
International, Inc. Prentice-Hall, (1991).

7. D.F. Shriver, P.W. Atkins, C. H. Langfofthorganic Chemistry”. > Ed, Oxford
University Press. USA (1994).

%& '7), [: » 2 [ (, 20 |

CHM-503 Organic Chemisgrl 4(3-1)

Acids and Bases

Concepts of acids and bases; scale of acidity aasiciby; pka values; predicting
acids/basis reactions from pKa values; the efféstracture on the strengths of acids and
bases, field effects, resonance effects, steriectff hydrogen bonding effects and
hybridization effects, the effect of the medium the strengths of acids and bases; the
Hammett and Tafts equations, applications and ditiaihs.

Stereochemistry

Introduction; optical isomerism; optical activitghirality, symmetry elements and optical
inactivity, relative and absolute configuration, ,notation, methods of determining
configuration. Racemic mixtures and their resolti@symmetric synthesis, optical
activity in biphenyls, alkenes and spiro compourgtsyeospecific and stereoselective
reactions; Geometrical isomerism. Determination aainfiguration of geometrical
isomers, Z, E, conventions cis-and trans- isomeiisroyclic systems; Conformational
isomerism conformational analysis of monosubstituteyclohexanes, disubstituted
cyclohexanes and decalin systems.

Oxidation Reduction Reactions:

a) Oxidation: Introduction. Oxidation of saturated, olefinic aatbmatic
compounds. System containing oxygen and nitrogempoainds.
b) Reduction Introduction. Reduction of cycloalkanes, olefinkkyaes and

aromatic rings. Hydrogenolysis. Reduction of systerontaining oxygen and nitrogen
compounds.

CHM-503 Reticals

Purification Techniques: Fractional distillation, fractional distillationnder reduced
pressure and fractional crystallization

Mixture Analysis: Analysis of two component mixture.

Books Recommended:

1. B. S. Fumiss, A. J. llannaford, P.W.G. Smith,RA Tatchell “Vogel's Practical
Organic Chemistry”, 8 Ed, Addition Wesley Longman, Harlow, Englancrjé 1p89

2. J. Leonard, B. Lygo, G. Proctro, “Advanced FEcat Organic Chemistry” 2 Ed,
Chapman, & Hall, London (1995).

3. H. L. Clarke, D. Hynes, “A Hand Book of OrgarAmalysis”, Edward Arnold,
London, (1995).
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4, F. A Carey, R. J Sunderg, “Advanced Organicralkey”. 3¢ Ed, Part A & B,
Pleman Press, New York, USA (1990).

5. K. Mislow “Stereochemistry”,” Ed, W. A. Benjamin Inc. New York, USA
(1965).

6. E. L Eleil, S. H Wilen, L. N Mander, “Stereochistry of Organic Compounds”,
4" Ed, John Wiley & Sons, USA (1994).

7. S. H. Pine, “Organic Chemistry™"&d, McGraw Hill, New York, USA (1987).

8. G. M. London, “Organic Chemistry”, Addison Wexgl London, UK (1998).

[ %& '7)7 | % K [ (, 20 |

CHM-505 Physical Chemistry-I 4 (3-1)

Kinetic Theory of Gases
Virial equations. Maxwells law of molecular velded. Calculation of molecular
velocities and binary collisions. Maxwell-Boltzmaniaw of energy distribution.
Chemical Thermodynamics
Relation of entropy and energy with equilibrium stamt and their dependence on
temperature. Clausius-Clapeyron equation. Cherpmigntial. Partial molar quantities.
Chemical Kinetics
Integrated rate laws second and third order reastiwith same and different initial
concentrations of reactants. Elementary and compextions opposing, parallel and
consecutive reactions. Steady state approximatiordemann theory of unimolecular
reactions. Chain reactions, kinetics of interfaogglctions.
CHM-505 Practicals
- Equilibrium constant of the KI + E Kl3 reaction

Kinetics of saponification of ethyl acetate

Acid catalyzed hydrolysis of sucrose

Study of the adsorption isotherms of acetic adidrcoal system

Study of the charge transfer complex formation leetwiodine and benzene

Determination of activation energy for the acidatyted hydrolysis of ethyl

acetate

Determination of partial molar volumes

Determination of partition coefficient of a substann two immiscible liquids.

Books Recommended:

1. R.A.Alberty, J. S. Robert, G. B. Moungi, {RIcal Chemistry, 4th Ed, John Wiley

and Sons (2004).

D. W. Ball, “Physical Chemisttyl®Ed, Brooks/Cole Co. Inc. (2003).

Engel, Thomas, P. Reid, “Thermodynamics, SteéisThermodynamics, and

Kinetics” 1 Ed, Benjamin Cummings (2006).

4. K.James, P. Wothers, “Why Chemical Reactioapg¢n”. &' Ed, Oxford University
Press, USA (2003).

th
5. Smith, E. Brian, “Basic Chemical Thermodynashis Ed, Imperial College Press,
(2004).

w N
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6. B.R. Stephen, S. A. Rice, J. RoBHysical Chemistty 2™ Ed., Oxford University
Press, USA (2000).

7. |. Chorkendorff, J. W. Niemantsverdriet, “Cepts of Modern Catalysis
and Kinetics1® Ed, John Wiley and Sons, USA (2003).

9. J. H. Espenson, “Chemical Kinetics and Readfiechanism 2"9Ed, McGraw Hill
(2002).

[ %& ‘7)€ | 4 % 2: [ (™

CHM-507 Analytical Chmistry-1 4(3-1)
Chemical Analysis and Data Handling: Accuracy of analytical processes such as
sampling, weighing, volume measurements, precipitat washing, filtration and
ignition. Recent developments in the sampling tegnes, Statistical analysis; random
and systematic errors, rounding off the data, emé@tic mean, median, mode, standard
deviation, relative standard deviation, studenest;t F-test etc., Quality control and
guality assurance, The use of computer in datalimand
lonic Equilibria in Solutions: Activity and activity coefficients, Hydrogen ion tagty
and pH for weak acids and bases, Determinationkaf @nd pKb value, common ion
effect and its industrial applications. Buffer @emposition and mechanism and buffer
capacity. Stability and formation constants of cterps, methods for their
determination.
Separation Techniques:Solvent extraction Principle, factors affecting tletraction
efficiency, Types and practical applications ofveoilt extraction in chemical analysis.
Chromatographic methods General theory of chromapdty, classification of
chromatographic methods, column, paper, thin-laged ion-exchange chromatography
and their applications.
Practicals
1. Laboratory materials, reagents and safety measGedtaration of glassware used
for volumetric analysis

2. Preparation and standardization of reagents andicos.

3. Solvent extraction of organic compounds

4. Single step and multiple batch solvent extractiod eomparison of efficiency

5. Analysis of iron sodium and potassium in tap wé&ed samples by
spectrophotometry

6. Separation of mixture of organic and inorganic poonds by chromatography
methods

Books Recommended:
1. Blackburn, R. Thomas, “Equilibrium- A Chemistry 8blutions”, 2° Ed, Holt,
Rinehart and Winston, Inc., (1969).
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2. G. D. Christian, “Analytical Chemistry”"6Ed, John Wiley & Sons, New York,
USA (2003).

th
3. D. C. Harris, “Quantitative Chemical Analysis”Bd, Freeman (1995).
4. D. A. Skoog, D. D. West, F. J. Holler, “Fundamdsitaf Analytical Chemistry”
th
6 Ed., Saunders College Publishing (1992).

[ & '707 | % [ 002)!
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Semester 6
Semester 6
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CHM-502 Inorganic Chemiy-II 4(3-1)
1. Chemistry of Non-Agueous Solvents

Classification of solvents. Type of reactions innfamjueous solvents. Physical and
chemical properties of solvents. Study of reactiamsliquid NHs;, HF, SQ, Brk;,
CH3;COOH and HCN. Reactions in molten salt system.

2. Pi-Acceptor Ligands

Class of ligands. Metal carbonyls, molecular sttt localized bonding (EAN rule, 18
electron rule). Delocalized bonding (Wades rulglecsroscopic evidence of bonding
situation. Chemical properties of metal-carbongkrijonylate anions, carbonyl hydrides
and carbonyl halides). Metal nitrosyls and theiridgives. Applications of metal
carbonyls and their derivatives to catalysis arghoic synthesis.

3. Kinetics and mechanism of inorganic reaitins

Rate law, Stationary state approximation, Labilel amert complexes. Mechanism of
substitution reactions in octahedral complexes(blydis reactions, anation reactions,
reactions of substituted ligand and redox reacjiohisermodynamic and kinetic stability.
Half life.

CHM- 502 Practicals

1. Estimation Of Anions (Any four)

Chloride/Phospate; Chloride/Nitrate; Brde/Nitrate; lodide/Nitrate; Borate/
Acetate; Oxalate/ Chloride; Sulphate&tinate

KIO;3 Titrations (Any two)

Gravimetric Estimations:

Estimations of B&; Oxalate ions.

w N

Books Recommended:

d

1. J. E. Huheey, “Inorganic Chemistry PrinciplésStructure and Reactivity”nZ
Ed. Harper and Row Publishers (1978). )
t

. J. D. Lee, “Concise Inorganic Chemistry”Ed. Chapman and Hall (1996).
K. M. Mackay, R. A Mackay, W. Henderson, tfbduction to Modern

Inorganic Chemistry” 5Ed Stanley Thornes (Publishers) Ltd. (1996).
4. G. L. Miessler, A. T. Donald, “Inorganic Chetmjs. 2" Ed, Prentice-Hall

w N



BS (H) Chemistry Course Outlines Session 2012320

Prentice-Hall International, Inc. (1991).

5. F. A. Cotton, G. Wilkinson, “Advance Inorgarf@temistry”, 8' Ed, John Wiley &
Sons, Inc. (1988).

6. F. A. Cotton, G. Wilkinson, C. A. Murillo, MBockhmann, “Advanced Inorganic
Chemistry” & Ed, John Wiley & Sons, Inc. USA (1999).

7. A. K. Holliday, A. G. Massey, “Inorganic Chertrisin Non-Aqueous Solvents”6
Ed., Pergamon Press. (1985).

[%& "7)( [ % '3 [ (. ™ |

CHM-504 Organic Chemisgrll 4(3-1)

Aliphatic nucleophilic substitution and Elimination reactions

Aliphatic nucleophilic substitution reactions Meaaisms and study of SN1, SN2, SN1,
SN2, mechanism; neighbouring group participatiaainmolecular displacement by
neighbouring oxygen, nitrogen, sulphur and halog&hge effects of the substrate
structure, entering group, leaving group and reactnedium on the mechanisms and
rates of substitution reactions.

Elimination ReactionsMechanisms study of E1, Elil E2 mechanisms; attacking
base, leaving group and the reaction medium omates and mechanisms of elimination
reactions; competition between elimination andstuigin reactions.

Aromatic Substitution reactions

Electrophilic substitution Aromaticity; mechanismsf substitution; orientation
sulfonation, Friedel-Crafts reactions, diazo-coogliformylation and carboxylation.
Nucleophilic substitutionMechanisms-Study of SNAN1 and benzyne mechanisms;
The effects of substrate structure, leaving grauptae attacking nucleophile on the rates
of substitution reactions.

Named Organic Reactions

Cannizzaro reaction, Perkin reaction, Michael react Claisen-Schmidt reaction,
Darzens Glycidic Ester reaction, Stobbe reactioanMch reaction, Wittig reaction, Ene
reaction and Reformatsky reaction, Diels-Alder tieac

CHM-504 Practicals

Organic Synthesis at least four experiments invgitivo step synthesis

Estimation of Amide and Carboxyl groups, Phenol atieér functional groups.
Determination of Saponification value and acid eaiu oil.

Books Recommended:

1. F. A. Carey, R. J. Sundberg, “Advanced Orga@leemistry (Part B:
Reactions and Synthesis)" &d, Plenum Press, New York, USA (1990).

2. B. K. Carpenter, “Determination of Organic R&at Mechanisms, “John
Wiley & Sons, Inc. (1984).

3. G. R. Chatwal, “Reaction Mechanism and Reagen@rganic Chemistry”,
1*' Ed., Himalaya Publishing House (1987).

4. J. Fuhrhop, G. Penzlin, “Organic Synthesis @pit&; Methods, Starting
Materials”, 7Y Ed., Weinheim Germany (1983).
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5. R. K. Mackie, D. M. Smith, “Guide book tadganic Synthesis”, Longman
Group Ltd. (1982).

6. J. March, “Advanced Organic Chemistry ReactioMechanisms and
Structure”, 4 Ed, John Wiley & Sons, Inc; USA (1992).

7. A. Streitwieser, C. H.H. Cock, “Introduction @ganic Chemistry”, "3 Ed,
Macmillan Publishing Company (1989).

8. P. Sykes, “A Guide Book to Mechanism in Orga@icemistry”, &' Ed,
Longman Group Ltd. (1986).

9. A. L. Vogel, “Elementary Practical Organic Chstry Part Il
Quantitative Organic Analysis”Ed., Longman Group Ltd (1958).

| %& '7)> | % '3 [ (™ |

CHM 506 Physical Chemistry Il 4(3-1)
Electrochemistry

Theory of metallic conduction, electrode potente&ctrochemical cell, electrolysis and
related issues, liquid junction potential electtansfer reactions, rate of charge transfer
reaction, cell potential and thermodynamics, andnbleequation, Voltammetry, fuel
cells. Corrosion and its prevention. lon in aquesahkition, ionic activity and Debye
Huckel Theory.

Quantum Chemistry and Spectroscopy

Eigen functions and eigenvalues, Schrodinger wayeaton and its applications,
Hamiltonian operator, Simple harmonic oscillatorigiR rator, vibrator, Quantum
numbers.

Symmetry Elements
Introduction, Coordinate System, Symmetry operatiamd symmetry Elements, The
Symmetry Point Groups.

CHM-506 Practicals
- Determination of molecular weight of a polymer bgoosity method

Precipitation value of electrolytes
Measurement of IR spectra of simple compound aen thterpretation
Measurement of cyclic voltammogram of an organiecnpgound and its
interpretation
Determination of dipole moment of an organic liquid
Determination of percentage composition of KMnOK,Cr,O; in a given
solution by spectroscopy.
Stoichiometry of a complex in solution by jobs nuath
Evaluation of pKa value of indicator by spectrortetnethod



BS (H) Chemistry Course Outlines Session 2012320

Books Recommended:

1. F. Cotton, Albert “Chemical Applications of Groupkeory”, ' Ed,
Interscience Publishers (1963).

2. G. W. King, “Spectroscopy and Moleculansture”, ' Ed, Rinehart and
Winston (1964).

3. J. Albery, “Electrode Kinetics”"2Ed, Clarendon, Oxford, (1975).

4, O. M. J. Bockris, A. K. N. Reddy, “Modern Eteachemistry” 3% Ed, Vol. | and
2, Plenum Press, New York, USA (1970).

5. D. F. Micheal, “Elements of Quantum Mechani€s® Ed., Oxford University
Press, USA (2005).

6. H. H. Lowell, “Group Theory and Symmetry in @tistry” 1°' Ed, McGraw Hill

Book Company (1969).
7. D. H. Whiffen, “Spectroscopy™Ed, Longmans Green and Co.: London,
(1966).
[ %& '7)A | 4 % 23 [ (™ |
CHM-508 Analytical Chemistry-114(31)

Spectroscopy, Theory and principals of Spectroscd@mbert-Beer's Law and its
limitations, Single and double beam spectrophotersetsources of light (lamp and
lasers), monochromators, photomultiplier tubes,edets, diode array and charged
coupled devices, applications of UV-Vis spectrophatter in natural product research,
pharmaceutical industry, separation process, enzgssay study, clinical studies,
microbiology. Applications of IR, NMR and Mass spephotometer in research &
development and quality control process.
Practicals
1. Qualitative and quantitative analysis by UV/Visildpectroscopy
2. ldentification of functional groups of organic cooynds by IR spectroscopy
3. ldentification of organic compounds using availabie accessible spectroscopic
techniques
4. Sample preparation for various molecular spectisctechniques; IR, FTIR,
MS
5. Visit of Hi-Tech Lab and practical demonstration miblecular spectroscopic
techniques; IR, FTIR, MS

Reference Books:
1. Christian, G.D. Analytical Chemistry, 6th ed., Johiley & Sons, New York,
(2004).
2. Harris, D.C. Quantitative Chemical Analysis, 8th,&l. H. Freeman and
Company, New York, (2011).
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3. Skoog, D. A., West, P.M., Holler, F.J. and Crou8hR., Fundamentals of
Analytical Chemistry, 9 ed., Cengage Learning, (2013).

4. Braun, R.D. Introduction to instrumental Analydisternational student Edition,
(1985).

[ %& 7% [-$ % [,. 2!
CHM-557 Environmental Cherstry 3(3-0

Introduction, General principle and Techniquesl,Sbidge, sediment and dust analysis.
Analysis of plant Material, Analysis of Atmosphergamples, Analysis of Water,
determination of toxic organic Chemistry. Toxicityf heavy metals. Biological
indicators, Green Chemistry, Echo toxicology.

Recommended Books:

1. B. B. Kebbekus, S. Mitra “Environmental Chemical alysis”, T'Ed.,
Blackie Academic & Professional, New York, USA (899

2. D. Barcelo, “Environmental analysis: Techniquesplgations and Quality
Assurance”, Volume 13, Elsevier B.V., Netherlan€93).

3. P. Patnaik, “Handbook of Environmental Analysis®®®Rd, CRC Press,
Taylor and Francis Group, UK (2010).
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English for Employment 7" Semester (BS), "8 Semester(MSc.)

Contents:

8.

10.

Communication

communication

Verbal Communication

Communication

Verbal Communication

Verbal Communication

good presentation

presentation

guestions

avoid during an interview

interview

Forms of Communication:
Verbal Communication
Non-Verbal Communication
Written Communication
Non-Verbal

What is Non-Verbal
Characteristics of Non-
Classification of Non-Verbal
Advantages of learning Non-
Guidelines to develop Non-
Verbal Communication
Presentation Skills

What is presentation?

Qualities of a good presenter
Essential characteristics of a

Elements of a presentation
Designing of your

Interview Skills
Preparation of an interview
How to handle difficult
Most common mistakes to

Tips of a successful

Telephonic Conversations
How to enquire (job

vacancy, scholarships, admissions)
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enquiry

communication (Vocalization)
11.

writing

points to remember

writing

Session 20128320

How to respond to an
Effective use of Meta

Written Communication
Principles of effective

Business writing- keys

E-mail Writing
Advantages of e-mail

The most common

complaints about e-mail in practice

rapport

enquiry

advertisement

advertisement

strengths and skills to write CV

form

Proposal
12.

employment opportunities

How to create electronic

Sample e-mail messages
Writing subject lines
Writing negative messages
Writing positive messages
Writing an enquiry e-mail
Writing a response to an

CV Writing
How to read a job

Responding to Job
To identify individual

Writing an effective CV
How to fill job application

How to write a Cover letter
Report writing
How to write a Research

Employability Skills
Strategies to identify

Business Etiquettes
Etiquette in the Workplace
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Etiquette in the Social
settings

Workplace Ethics

Cultural Awareness

Intercultural sensitivities

Communicating effectively
across cultures

Positive thinking

Role of positive thinking in
successful career

How to be positive in crucial
situation

Recommended Readings
Tata McGraw-Hill Edition: Communication for busises
P.D.Chaturvedi&MukeshChaturvedi, Business CommuimnaPearson
Courtland Bovee&JohnThill , Business Communicafimsentials. Pearson

Compiled by: Ms. Fareeha Saleem
Approved and recommended by: Chairman of Englispaienent
Dr.Mazhar Hayat
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Semester 7

Specialization in Analytical Chemistry

Semester 7
> - - Y . 2
%8& '>)* - 8 ., 2)!
%8& '>), 4% 8 ., 2)!
%& '>)7 4 ., 2
%8& '>)E 4 % 23 0) 20!
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Introduction : Electrochemistry, Electrochemical cells, Standeetl potential, Indicator
electrode, Reference electrodes, Classificationelectro analytical methods, Bulk
method, Interfacial methods, static methods, dyonanethods

Potentiometric method of analysis:Potentiometric measurements, Indicator electrodes,
Metallic indicator electrode, Membrane indicatoeattode, working of potentiometer
and its application including pH measurements, setective electrode systems, ion
exchange membrane electrode, solid state membrotrogles and bio-membrane
electrodes, potentiometric titrations.

Coulometry and Electrogravimetry: Basic electrochemistry, principle, instrumentation
of coulometry, principle, instrumentation of elegravimetry, consequences of
electrogravimetry, Ohmic drop, activation over poi&, concentration and gas
polarization, basic difference and merits/demeaitsoulometry and electrogravimetry.

Reference Books:

1. Christian, G.D. Analytical Chemistry, 6th ed., Johiley & Sons, New York,
(2004).

2. Harris, D.C. Quantitative Chemical Analysis, 8th,&l. H. Freeman and
Company, New York, (2011).

3. Skoog, D. A., West, P.M., Holler, F.J. and Crou8hR., Fundamentals of
Analytical Chemistry, 9 ed., Cengage Learning, (2013).

4. Braun, R.D. Introduction to instrumental Analydisternational student Edition,
(1985).
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Chromatography:
Classification of chromatographic techniques, chatmgraphic processes, rate theory of
chromatography, Van-Deemter equation and its Bogmice in evaluating column
efficiency.
Gas Liquid Chromatography:
General principle, sample preparation/derivatizgtgeparation process and instrumental
aspects and its applications.
High Performance Liquid Chromatography:
General principle, sample preparation, separatimtgss (normal phase and reverse
phase separation), instrumentation, method devedapand applications.
Capillary Electrophoresis (CE):
Introduction to Electrophoresis, Theory and priteipf CE, mobility, electro-osmotic
flow separation by CE, instrumentation, modes arapon, applications.
Reference Books:

1. Skoog, D. A., West, P.M., Holler, F.J. and CroushR., Fundamentals of

Analytical Chemistry, 9 ed., Cengage Learning, (2013).
2. Christian, G.D. Analytical Chemistry, 6th ed., déWiley & Sons, New York,

(2004).

3. Braun, R.D. Introduction to Chemical Analysis, hn@ional student Edition,
(1985).

| 3& 0! #1 1, | |

Atomic  Absorption  Spectrophotometry: principle of atomic absorption
spectrophotometry, concentration dependence ofrptiso, quantitative methodology,
instrumentation for atomic absorption spectrophatyyn radiation sources, atomizers,
flames, graphite furnaces and electrochemical aersj wavelength selectors, detectors,
handling background absorption, interferences amat absorption spectrophotometry,
sample handling in atomic absorption spectrophotomereparation of the sample, use
of organic solvents, microwave, digestion, sampteoduction methods, applications of
atomic absorption spectrophotometry.

Atomic Emission Spectrophotometry: htroduction, principle of atomic emission
spectrometry, atomic emission spectrometry usingsrmph sources, plasma and its
characteristics, inductively plasma, direct currpfgsma, microwave induced plasma,
choice of argon as plasma gas, instrumentatiofClBrMS.

Atomic Fluorescence SpectrometryOrigin of atomic fluorescence, atomic fluorescence
spectrum, types of atomic fluorescence transitigmiciple of atomic fluorescence
spectrometry, fluorescence intensity and analyteceotration, instrumentation for
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atomic fluorescence spectrometry, applicationstoimé absorption spectrophotometry,
interferences, merits and limitations.

Reference Books:
1. Christian, G.D. Analytical Chemistry, 6th ed., Johiley & Sons, New York,
(2004).
2. Harris, D.C. Quantitative Chemical Analysis, 8th,&fl. H. Freeman and
Company, New York, (2011).
3. Skoog, D. A., West, P.M., Holler, F.J. and Crou8hR., Fundamentals of
Analytical Chemistry, 9 ed., Cengage Learning, (2013).

Braun, R.D. Introduction to instrumental Analydigernational student Edition, (1985).

34 o, 1, | |

The experiments may be set making use of the faligvinstruments depending upon
their availability. The Instructor should consdiet*Journal of Chemical Education” for
the innovative designing of experiments. Specigleeixnents may also be designed for
which a specimen list of instruments/techniquegvsn below.

Conductometry, Potentiometry, Coulometry, Electrogavimetry, Column
Chromatography

Gas Chromatography, HPLC, Capillary Electrophoresis Atomic Absorption
Spectroscopy and Atomic Emission Spectroscopy.

Experiments

Determination of iron in soil by spectrophotometry.

Spectrophotometric determination of molybdate ion.

Separation of dyes using column/paper/thin layeomiatography.

Separation of sugars using paper chromatography.

Separation of amino acids using paper/thin layeomiatography.

Separation of hydrocarbons using GC/HPLC.

Determination of iron in foods products spectropinogtrically.

Determination of phosphate content in commercidiliieers by spectrophotometry.
Determination of nickel in vegetable ghee by smgtiotometry involving solvent
extraction.

Identification and spectrophotometric determinatodraspirin, phenacetine and caffeine
in pharmaceutical samples.

IR analysis and identification of human body stones

Mass spectrometry of mineral oil samples.

To determine pKa values for the given samples afknacids by potentiometric method.
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To determine the quality parameters i.e. pH, cotahae and concentration of anions
cations.

To determine Ni (Il) in steel using DMG reagentdpectrophotometric method.

To determine vitamin-C concentration in the givamples.

To determine calcium and zinc in milk by atomic @ipsion spectrophotometer.

To determine lead in sewage sludge by atomic aliearppectrophotometer.

To determine Mn and Cr in stainless steel specttagphetrically.

To record and characterization of IR spectra déast 1organic compounds.

Semester 7

Specialization in Inorganic chemistry

Semester 7Specialization in Inorganic Chemistry

- > - - ., 2)!
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Main Group Organometallic Reagents

Introduction, Preparation, classes of necleopluliganometallic reagents organg-IS,
Sc, Si, B, Sn, Sb and Zn in organic synthesis, robrside reaction (Enolization vs.
nuelecophilic addition, substitution vs. eliminatjcselectively among functional griops
via organometallic reagents

Organic reagents in inorganic Analysis

Type of reagents, their specific nature and methofisapplications with specific
examples, Complexometric and gravimetric methousluing various reagents, chelates
and chelate effect.

Recommended Books:

1. C. R. Dillard, D. E. Goldberg, “Chemistry, R&ans, Structure and Properties”
Colliers-Macmillan Limited, London, UK (1971).

2. E. S. Gould, “Inorganic Reactions and Strucutdolt, Rinehart and Winston,
Inc. Revised Edition (1962).
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3. A. K. Holliday,A. G. Massey, “Inorganic Chemigtin Non-Aqueous Solvents”,
6" Ed., Pergamon Press. (1985).

4. J. E. Huheey, “Inorganic Chemistry PrincipldsStructure and Reactivity”"3
Ed., Harper and Row Publishers (1978).

3 [#1 1 . (0, | |

Physical methods of analysis in Inorganic ChemjtiyIR, IR, UV Spectroscopy, Mass
Spectrometry, Basic Principles, Instrumentation Apglications.

Recommended Books:

1. D. L. Pavia, G. M. Lampman, G. S. Kriz, Jr. ttetuction to Spectroscopy,”®Ed.,
W.B. Saunders, (1979).

2. D. W. Mathieson, "Nuclear Magnetic Resonancefganic Chemistry," Academic
Press, London, UK (1967).

3. A. Douglas, F. Skoog, J. Holler, A. T. NeumanifiBiples of Instrumental Analysis”,
5" Ed, Saunders College Publishing, New York, US29(0).

4. E. A. V. Ebsworth, D. W. H. Rankin, S. Cradot&tructural Methods in Inorganic
Chemistry,” ¥ Ed., Blackwell, (1987).

5. E. D. Hoffmann, “Mass Spectrometry: Principles &pplications” 24 Ed., V.
Stroobant (Ed.,) John Wiley & Sons, USA (2001)

6. H. Budzikiewitz, C. Djerassi, D. H. Williams,R. Chapman, "Practical Organic Mass
Spectrometry,” John Wiley and Sons, USA (1985).

| 3& [+- % 11", | |

Introduction, Cluster Compounds: Nomenclature amdc8ural Patterns, Metal Carbonyl
Type Clusters, Anionic, Hydrido, Larger and Supea Carbonyl Clusters, Non-
Carbonyl Clusters, Heteroatom in Clusters, Elect@ounting Rules (TEC, Wades,
Capping). Metal to Carbon Single, Double and Triptends; Acyls, Alkylidene and
Alkalidyne Complexes, Bonding to Olefins, Polyotefj Allyl, Alkyne and Arene
Complexes.

Recommended Books

F. A. Cotton, G. Wilkinson, C. A. Murillo, M. Bochamn, “Advanced Inorganic
Chemistry”, 6" Edition, John Wiley and Sons (2003).

G. L. Miessler and D.A. Tarr, Inorganic Chemistrg™ Edition, Pearson Education, Inc.,
(2004).

W. W. Porterfield, Inorganic Chemistry, A Unifiefipproach, 2 Edition, Elsevier
(1993).

B. Douglas, D. McDaniel, J. Alexander, Concepts Mutlels of Inorganic Chemistry,
3" Edition, Johan Wiley and Sons (2006).
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1. Conductometry
- Titration of strong acid and weak acidhnat strong base.
- Precipitation titration involving AgN&and KCI.
2. Potentiometry
- Determination of K1, K2 and K3 forsFO,
- Determination of chloride in the presenteodide and evaluation of Agl and AgCl
3. Spectrophotometry
- Micro determination of Cr(lll) by Di-phenyllecaahide.
- Determination of Fe (ll) by 1-10Phenanthroline.
- Determination of nitrites. Determination of Fd8)(by 8-hydroxyquinoline.
4. Use of some Organic Reagents for the estimation wérious elements by
gravimetric estimation.
- 8-Hydroxyquinoline Al (111) and Fe (llI)
- Salicylaldoxime: Ni (1) in the presence®©i (I1)
- Anthranilic acid: Co (ll) and Zn (II)
5. Inorganic Synthesis:
Preparation of at least six inorganic compoundsfdexres in a pure state and
determination of their state of purity.
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Semester 7

Specialization in Organic chemistry

Semester pecialization in Organic Chemistry

-] '>** - - . 2)'
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@) Introduction

Electromagnetic radiations. Wavelength, frequenaygve number and energy of
electromagnetic radiations and their interconversicElectromagnetic spectrum.
Interaction transitions and spectral regions. Ratiax of the excited molecules.

(b) Ultraviolet/Visible Spectroscopy:

Introduction, Electronic transitions and absorptiaf electromagnetic radiations,
Intensities of absorption, Beer-Lambert Law andapgplications, Instrumentation and
sample handling, The chromophore, Absorption byugmated systems, Woodward fieser
rules for conjugated dienes and unsaturated cattsysyems, Absorption by aromatic
compounds, Application of UV/Vis spectroscopy.

(c) Infrared Spectroscopy:

Introduction, Vibrational modes and absorption frexcies, Hooks Law, Instrumentation
and sample handling, Interpretation of Infrared cti@e Characteristic absorptions
frequencies of some common functional groups, Ajapilons of Infrared spectroscopy.
(d) Nuclear Magnetic Resonance:

Introduction, Spin flipping Nuclear Precession ambsorption of electromagnetic
radiation, Spin relaxation, The Chemical shift amegration curve, Molecular structure
and chemical shifts, Instrumentation and Sampledlvay Spin splitting and coupling
constants. Interpretation of NMR spectra.

(e) Mass spectrometry:

Introduction, Basic Principle, Instrumentation @hgand operation) The mass spectrum,
Modes of Fragmentation of various organic moleculdgpplications of mass
spectrometry determination of molecular weight, esalar formula and molecular
structure. Interpretation of mass spectra.

Recommended Books:

1. H. E Duckworth, R. C Barber, V.S Barber, V.Sn¥atasubramanian “Mass
Spectroscopy”, ¥ Ed., Cambridge University Press, London, UK (1996)
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2. E. D. Hoffmann, J. Charette, V. Stroobant, “Bl&pectrometry, Principes &
Applications”, John Wiley & Sons, USA (1996).

3. A. Frigerio “Essential Aspects of Mass Specietnyt, Spectrum Publication, Ine
New York, USA (1974). ;
n
4, H. Friebolin “Basic one and two dimensional NNBRectroscopy”, 2 Ed, VCH
(1988).

5. G. E Martin, A. S Zektzer, “Two Dimensional NMRethods for Establishing
Molecular Connectivity” VCH (1988).

rd
6. W. Voelter “Carbon-13 NMR Spectroscopy”, Bd., VCH (1990).
7 Atta-ur-Rahman “Nuclear Manetic Resonsance ®psmpy”’,UGC, Islamabad

(1989).

8. H. Gunther, “NMR Spectroscopy”r,daid., John Wiley and Sons, New York,
USA (1972).

9. R. M. Silverstein, G. G. Bassler, “Spectroneetidentification of Organic

Compounds” % Ed., John Wiley & Sons, New York, USA (1998).
10. W. Kemp, “Organic Spectroscopy™ &d., Macmillan, London, USA (1991).

3 s -t . , 5 | |

Classification of rearrangement, Pinacol Pinacolsrrangement, Benzil benzilic acid
rearrangement, R.A involving Diazomethane, FavoRsi, Hofman R.A. Schmidt R.A,
Lossen R.A, Bayer Villiger, R.A, benzidine R.A, &siR.A. Sigma tropic R.A.

Migration of carbon, cope rearrangement, claiserarramgement benzidine
rearrangement. [1,3] H, [1,5], [1,7] H, [1,9] rrigration.

Pericyclic Reactions

Conrotatory and Disrotatory motion of orbital, dtecyclic reactions, thermal
cyclization, Photochemical cyclization, Hofman ruf@kui Theory of Frontier orbitals.
Introduction to cycloaddition reactions. Suprafi@ad Antanafacial addition woodmard
Hofman Rule. Frontier theory and mobius huckle tiidor (2 + 2) and (2 + 4) thermal
and photochemical cycloaddition reaction.

Recommended Books:

1. R. O .C. Nodrman “Principles of Organic SyntkgsiBlackie Academic &
I

Professional, 3Ed. (1993).

2. F. L. Ansari, R. Qureshi and M. L. Qureshi “Elecyclic Reactions — from
Fundamentals to Research® Bd., John Wiley and Sons, (1999).

3. J. Clayden, N. Greeve, S. Warren, P. WotheBsgénic Chemistry”, % Ed.,
Oxford University Press, USA (2001).
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Alkolids

Introduction, occurrence, function of Alkolids idapts, Classification, Nomenclature,
Pharmaceutical Applications, Isolation, Qualitativest and General Properties, General
Method of Structure Determination. Morphines, Niget Quinine.

Drugs

Introduction, Sources, Route of administration, abetites and mechanism of drug
action. Sulfonamide, Antipyretics, Analagasic, Banates, Antibiotics, their general
synthesis and structure activity relationship.

Recommended Books:

1. Koji Nakanishi et “Natural Products Chemistry®! Ed., Vol. I. 51974).

n
2. Mann, “Secondary Metabolism”, Oxford ScieRugblication, 2 Ed. (1987).
3. J.D. Bu Lock “The Biosynthesis of Naturab@ucts”, £'Ed., McGraw-Hill,

London, UK (1965).
4. S.V.Bhat, B. A. Nagasampagi, M. Sivakum@hémistry of Natural Product®1
Ed., Narosa Publishing House (2005).

Synthesis of Organic Compounds:

Students must be informed of MSDS of all compoundssed in experiments.

The experiments may be arranged as per choicefezgeint of instructor but should be
designed from following categories;

Various experiments involving the development ofdanester and ether linkages.
Experiments involving oxidation and reduction ofj@nic compounds.

Synthesis of various dyes.

Recommended Books:

1- J. Fuhrhop, G. Penzlin, “Organic Synthesis Concelgisthods, Starting
Materials”, 2% Ed., Weinheim Germany (1983).

2- A. L. Vogel, “Elementary Practical Organic ChenmystriPart |Il:
Quantitative Organic Analysis”Ed., Longman Group Ltd (1958).

3- F. A. Carey, R. J. Sundberg, “Advanced Organic mikey (Part B:
Reactions and Synthesis)"™ &d, Plenum Press, New York, USA (1990).

4- B. S. Fumiss, A. J. llannaford, P.W.G. Smith, A.TRitchell “Vogel’'s Practical
Organic Chemistry”, 8 Ed, Addition Wesley Longman, Harlow, England( 1289
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Semester 7
Specialization in Physical Chemistry

Semester pecialization in Physical Chemistry
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Chemical Reactions

Advanced theories of unimolecular reactions, Clad non chain complex reactions,
Fast reactions, Experimental techniques for measemé of fast reaction kinetics,
Kinetics of catalyzed reactions

Photochemical Reactions
Introduction, Photochemical reactions, photochemreactions in gas phase and in
solutions, quantum yields, flash photolysis, phberical reaction kinetics

Interfacial Phenomena

Solid surfaces, Gas solid interfaces, thermodynamfcadsorption, adsorption at liquid
surfaces, organized molecular assemblies, collaitld surfactants, liquid interfaces,
surface tension and adsorption from solutions,

Recommended Books:

1. S. Asperger, “Chemical Kinetics and Inorganic RieecMechanisms”?' Ed.,
Springer Verlag (2003).
2. J. H. Espenson, “Chemical Kinetics and ReactiontMaism “2° Ed., McGraw
Hill London, UK (2002).
3. D. C. Neckers, G. von, B. Unau, W. S. Jenks, “Ademnin Photochemistry”,
Vol. 27, John Wiley & Sons, Inc. USA (2002).
P. W. Atkins, “Physical Chemistry™8Ed, W. H. Freeman and co. New York,
(1998).
5. K. J. Laidler, “The World of Physical Chemistry® Ed., Oxford University
Press, pp. 488 (1993).

»
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Molecular Spectroscopy

Electromagnetic radiations, interactions of eletiagnetic radiations with matter,
microwave, infrared and Raman spectroscopy of poigec molecules, vibrational-

rotational spectra,

Nuclear Magnetic Resonance

Principles of megnatic resonance. Nuclear magnetsonance (NMR) spectroscopy.
Coupling phenomenon in simple (AXn) and complextays. Relaxation mechanisms
and their applications. Dynamic NMR. Applicatiomsstructure elucidation.

Electron Spin Resonance

Electron spin resonance spectroscopy (ESR). Ptexiand applications to solids and
solutions.

Recommended Books:
1. J. D. Graybal, “Molecular Spectroscopy,” McGrawiHNew York, USA (1988).
2. G. M. Barrow, “Introduction to Molecular Spectropyg’ 2" Ed, McGraw-Hill,
New York, USA (1962).

3. C.N. Banwell, “ Molecular Spectroscopy™3dition Tata-Mc Grahill Publishing
Company , New Delhi, India, 1983.

| 3& | L | |

Physical Chemistry of Macromolecules

Introduction, molecular forces and chemical bondmgnacromolecules, configurations
and conformation of polymer chains, theories ofypwr solutions, spectroscopic
analysis, thermal analysis, polymer reheology

Solid State

Introduction, attractive forces, properties of d@sli crystal structure, crystal defects,
crystallography, theories of bonding, packing @inas in metals.

Modern Materials
Composite materials, superconductors, conductingnpers, biopolymers, Bullet proof
polymers, edible plastics, smart materials, namtighes

Recommended Books:

1. S. F. Sun“Physical Chemistry of Macromolecules™Ed, John Wiley and Sons
INC. New York, USA (2004).

2. G. C. Bond, “Heterogeneous Catalysis” 2nd Ed., €idon Press. Oxford, USA
(1987).

3. Anthony West “Basic Solid State Chemistry” John &/iand sons, 1988, USA.
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4.
5.

6.

Robert J. Young, “ Introduction to polymers” Capmamd Hall, 1981, USA.

Joel R. Fried “ Polymer Science and Technology énfice Hall PTR. 1995.
USA.

Fred W. Billmeyer “Text of Polymer Science” Wileptérscience Publications,
John Wiley and sons , 1984, USA.

| 34

Note: Any ten Experiments will be Conducted accordig to the Availability of
Apparatus & Chemicals

8.

9.

1. Sugar analysis and inversion studies by polarimetry
2.
3. Investigate the kinetics of hydrolysis of ethyl @te in the presence of

Verify Beer's Lambert’s Law for the given solution.

hydrochloric acid at room temperatuand @termination of order of reaction.
Interpretation of IR and NMR spectra

Determination of molecular weight of given sampi@olymer viscometrically
Thermal analysis of given polymer sample with tleéplof available established
literature

Surface characteristics of given polymer samplehwilie help of available
established literature

Waste water treatment using chemicals

Waste water treatment using advanced oxidatioogs

10.Study of isotherms and experiments of surface chiemi
11. Preparation of colloidal solution and determinatiof precipitation value of

colloidal solution by using monovalent, bivalentlanvalent cations

12.Determination of apparent molar volume of differsaimple solutions
13.Calculation of partial molar volume by graphicalthm
14 Kinetic study of enzyme catalyzed reactions
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Semester 8
For All Specializations

[ 4.0 [3 [ 2] |
Course Title: Introduction to Statistical Theory Credit Hours:
3(3-0)

Course Code: STA-595/321
Introduction and scope of statistics, Basic corsept statistics, Different types of

variables, types of data and methods of data damlecScales of measurement, Data
arrangement and presentation, formation of tabled eharts, Measures of central
tendency: mean, median and mode and quantiles §@uped and ungrouped data.
Measures of dispersion: computation of range, waga standard deviation, and
coefficients of variation, Skewness and Kurtosigfilition of probability, Different
terminology used in probability, Different laws pfobability, Discrete distributions
(Binomial distribution, Poisson distribution, Neiyat Binomial distribution, geometric
distribution, hyper geometric distribution with theproperties and applications),
Continuous distribution (Normal distribution witlhetir properties and applications),
Correlation and Regression, Survey sampling, TygfeSampling (probability and non
probability sampling), Sampling Distribution of nmgaHypothesis testing: Z-test for
single and difference between mean, Student's4t for single and difference between
mean. Chi-square test of independence and goodriess Analysis of variance and
LSD.

Recommended Books
1. Ronald Walpole, Myers, Myers, Ye, “Probability &@stics for Engineers &
Scientists”, 8 edition, 2008, Prentice Hafublisher.

2. Sher M. Chaudhry, Shahid Kamal, “Introduction tatttical Theory | and
1",

3. Steel, R.G.D. and Torrie,J. H.,1980. Principles anocedures of statistics.
McGraw Hill International Editions.

4. Zar, 1998. Biostatistics Analysis
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Semester 8

Specialization in Analytical Chemistry

Semester S&pecialization in Analytical Chemistry
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Thermal Analysis: Introduction, classification and principles of thmal analysis,
thermograms, instrumentations, applications anddiimns of thermal analysis.
Thermogravimetric Analysis (TGA) and Derivative Thermal analysis (DTA):
Introduction and principle of thermogravimetric fsés and derivative thermal analysis,
its instrumentation, applications, data interprete, limitations.
Differential Thermal Analysis (DTA): Introduction and principle of differential thermal
analysis, its instrumentation, applications, datarpretations, limitations.
Differential Scanning Calorimetry (DSC):
Introduction and principle of differential scannirgalorimetry, its instrumentation,
applications, data interpretations, limitations.
Differential Photo-Calorimetry (DPC): Introduction and principle of evolved gas
analysis, its instrumentation, data interpretati@pplications.
Evolved Gas Analysis (EGA)Introduction and principle of evolved gas analysis,
instrumentation, data interpretations, applications
Thermo-mechanical Analysis (TMA): Introduction and principle of thermo-mechanical
analysis, its instrumentation, applications, datarpretations, limitations.
Dynamic Mechanical Analysis (DMA)iIntroduction and principle of dynamic
mechanical analysis, its instrumentation, datarmégations, applications.
Di-electric Thermal Analysis (DETA):Introduction and principle of di-electric thermal
analysis, its instrumentation, data interpretati@pplications.
Reference Books:
1. Principles of Thermal Analysis and Calorimetry, By J. Haines Oakland
Analytical Services, Farnhurn,Surrey, U K, Royak@tical Society.
2. Braun, R.D. Introduction to Instrumental Analydisternational student Edition,
(1985).
3. Haines. P. J., Whiltby, On Canada Mcgraw Hill Ltdhermal Methods of
Analysis Principles, applications and problems,elstSpringer, (1985).
4. Stephen Z.D. Cheng, Handbook of Thermal Analysid @alorimetry, Vol. 3,
Elsevier, (2002).
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5. Brown, M. E. Introduction to Thermal Analysis: Tedtues and Applications"?
ed., Kluwer Academic Publishers, (2001).

6. Gabbot, P., Principles & Applications of Thermal aysis, Wiley-Blackwell,
(2007).

(%8 >)( [ 4 8 [, 2) |

Introduction to Nuclear sciences, Radioactive dedayduction of nuclear radiation,
Interaction of radiation with matter, Radio-anatgi techniques, Radiation detection and
measurement instruments,Role of radiotracers ineldpment of modern nuclear
analytical techniques, Applications of radio-tracer medical, environment, agriculture

and industries.

Reference Books:

1. V.S. Ramachandran, J.J. Beaudoin Handbook of Analyfechniques in
Concrete Science and Technology, Principle, Teclenand Applications.
William Andrew Publishing. Norwich, New Yourk, USR001.

2. Brune, D.; Forkman, B.; Persson, B. Nuclear anedytthemistry, Chartwell-
BrattLtd.,Bromley, EnglandJnited States, 1984.

3. R Cornelis, J Caruso, H Crews, K Heumann Handbd@ktemental speciation II:
species in the environment, food, medicine and jpatonal Health. Wiley

%8& '>)> [ + % ., 2)

Introduction to food analysis, food gradients andritional values, sampling of food,
general methods of analysis. Analysis of milk, dyttvheat flour, meat, beverages, tea,
coca, honey and soft drinks.
PharmaceuticalsClassification of drugs, test for analysis of diffiet pharmaceuticals,
introduction to US and British pharmacopeia.
ForensicsHistory and scope of forensic Science, forensigcsthforensic toxicology.
Classification and analysis of narcotics & dangsrduugs, examination of crime scene
evidences, fingerprinting, skeletal material toyie scientific opinion for legal.
Reference Books:

1. Yolanda Pico, Chemical Analysis of Food: Technigaied Applications

Academic Press, ELSEVIER, Spain, 2012.
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2. Leo M. L. Nollet. Handbook of Food Analysis: Phyaicharacterization and
nutrient analysis.CRC Press, Technology & EngimggiNew Yourk USA, 2004.
3. David E. Newton, Forensic Chemistry, United State&merica, (2007).

[ %& '>)A | 5D 4 ., 2) |

CHM- 608 Standard Methods and Quality Assurance @-0)

Method development and validation: Selection of analytical methods for problem
solving, Optimizing the experimental procedures)gi& operator characteristics, Blind
analysis of standard samples, Ruggedness testopgydtency testing, Sensitivity of
instruments, Limits of detection and Signal-to-eaiatio.

Quality Control: Introduction and concept of quality control andalily assurance,
Development of quality standards in industries, IQuaontrol chart, Quality control in
some industries, General safety practices, Goautdabry practices

Quality Assurance: Internal Methods of Quality Assessments, Extemd@thods of
Quality Assessments, Evaluation of quality asswradata, Prescriptive approach,
Performance-based approach.

Automation in analytical methods; Automatic, automated and smart instruments and
their applications with special emphasis on clihicadustrial and quality control aspects

Books Recommended:
1. Christian, G.D. 2003. Analytical Chemistry. $ixddition, John Wiley and Sons, New

York

2. Harvey, D. 2008. Modern Analytical Chemistry.elMcGraw Hill Companies, Inc.
USA.

3. Bender, G.T. 1987. “Principles of Chemical lostentation” W.B. Saunders Co.,
London

4. Hargis, L.G. 1988. “Analytical Chemistry: Pio# Hall Publishers, London

5. Skoog, D.A. and J.J. Leary. 1992. “Principlesimdtrumental Analysis. Saunders
College

Publishing Co., London

6. FAO and WHO (2000). Codex Alimentarius Generafjiirement Vol. 14

7. Bender, G.T. 1987. “Principles of Chemical lostentation” W.B. Saunders Co.,
London.

8. Reilley, C. 1993. Laboratory Manual of Analyti€hemistry. Allyn& Bacon, London.
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CHM- 610 Analytical Chemistry Practicals-II 2(0-2)

The experiments may be set making use of the faligvinstruments depending upon
their availability. The Instructor should consuiet*Journal of Chemical Education” for
the innovative designing of experiments. Speciglegixnents may also be designed for
which a specimen list of instruments/techniquegvsn below.

Thermogravimetry, Differential Thermal Analyzer, Differential Scanning
Calorimetry, Differential Photo-Calorimetry, Evolved Gas Analyzer, Thermo-
mechanical Analyzer

Experiments

Potentiometric determination of Fluoride in dringiwater.

Spectrophotometric determination of Iron in soil.

Determination of pH of Hair Shampoos.

IR analysis and identification of human body stones

Ultraviolet Spectrophotometric determination of ABpand Caffeine in pharmaceutical
samples.

Determination of iron in foods products spectropinogtrically.

Determination of Calcium by Atomic Absorption Spegthotometry.

Determination of Mercury in Laboratory Air using okhic Absorption
Spectrophotometry.

Flame Emission Spectrometric determination of Smdiu

Qualitative and Quantitative Analysis of Fruit jegcfor Vitamin C using HPLC.
Enzymatic determination of Glucose in Blood.

Separation of dyes using column/paper/thin layeomiatography.

Separation of sugars using paper chromatography.

Separation of amino acids using paper/thin layeomiatography.

Identification of fingerprints by chemical test.

Analysis of Analgesics using HPLC.

Determination of phosphate content in commercidiliteers by spectrophotometry.
Determination of nickel in vegetable ghee by smgtiotometry involving solvent
extraction.

Mass spectrometry of mineral oil samples.

To determine calcium and zinc in milk by atomic @ipsion spectrophotometer.

Test for analysis of drugs.

To determine lead in sewage sludge by atomic aliearppectrophotometer.
Identification of fingerprints by powder test.

To record and characterization of IR spectra déast 1organic compounds.

Gas Chromatographic analysis of drugs and poison.

Analysis of milk, beverages and meat.

Reference Books:
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1. Yolanda Pico, Chemical Analysis of Food: Technigaied Applications
Academic Press, ELSEVIER, Spain, 2012.

2. Leo M. L. Nollet. Handbook of Food Analysis: Phyaicharacterization and
nutrient analysis.CRC Press, Technology & EngimegiNew York USA, 2004.
3. David E. Newton, Forensic Chemistry, United State&merica, (2007).
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semester 8

Specialization in Organic Chemistry

Semester Specialization in Organic Chemistry
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Organic Polymers 3(30)

Introduction to polymer chemistry. Step-growth puobrization, free radical addition
polymerization, ionic polymerization; stereochemyispolymers; polymerization using
Ziegler-Ziegler-Niegler-Natta catalyst. Stereo-ragjon and conformation of polymers.
Moleculars weight determination. Structure propemjation. Reactions of synthetic
polymers; polymers degradation and stability wiffegal emphasis on thermal and
photo-degradation.

Recommended Books:

rd
1. W. Fred, B. Meyer “ Text Book of Polymer Sciehc3 Ed,. Johan Wiley &
Sons, (1992).
Joel R. Fried “Polymer Science & Technologyeiice Hall, Inc. (1995).
L.H Sperling “Introduction to Physical Polym@ciences”, 2 Ed., John Wiley &
Sons, USA (1990).
3. J. R. Fried “Polymer Science & Technology”,iiee Hall, Inc. (1995).

N

%& '>0( [B $3 [,, 2)
Reactive Intermediates and Photochemistry 3(3-0)

Nomerclature, Preparation, Reaction of Carbenetr&he: Nomenclature, Preparation,
Reactions, Preparation, Reaction. Arynes: PremaraReactions.

Photochemistry:

Introduction, Principles, Difference between thelrarad photochemical reaction, laws of
photochemistry, quantum vyield, inter system cragsinjablonski diagram,
Photofregmentation, Norish type | and Il reactidPhotoreduction, Pateno Buchi
Reaction. Reactivity of keton, photochemistryt#fins. Pinerization reaction.

Recommended Books:
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1. N.S Isaacs “Reactive Intermediates in Orgarher@stry”, John Wiley & Sons
USA (1974).

2. H. Okabe “Photochemistry of small Moleculesshd Wiley & Sons, New York,
USA (1978).

3. C. W Rees, T.I. Gilehrist, “Carbenes, NitreAegnes,” Nelson, London, UK
(1973).

[ %& '>0= | 4 ., 2)
Disconnection Approach 3(83-0)

The Disconnection Approach

Basic Principles: Synthesis of Aromatic Compour@se Group: C — X Disconnections,
Strategy 1l: Chemoselectivity, Two Group C — X [eoections, Strategy V:
Stereoselectivity A, One Group C — C Disconnectibn€arbonyl Compounds, Strategy
VI: Regioselectivity, Two Group Disconnections [I;3-Difunctionalized Compounds
and , -unsaturated Carbonyl Compounds, Two Group Discctioes Ill: 1,5-
Difunctionalized Compounds, Michael Addition andldRson Annelation, Two Group
Disconnections IV: 1,2-Difunctionalized Compoun8s;ategy XllI: Introduction to Ring
Synthesis. Saturated Heterocycles, Three Membeirggs RStrategy XV: Use of Ketenes
in Synthesis, Six-membered Rings

Recommended Books:

1. T H. Lowry, K. S. Richardson, “Mechanism ange®ry in Organic Chemistry”,
3 Ed, Harper and Row Publisher (1987)

2. G. M. Loudon “Organic Chemistry”, Ed Addison Wesley London Company
(1995).

3. S. H. Pine, “Organic Chemistry™™&d., McGraw Hill, New York, USA (1987).

4, G. M. Loudon, “ Organic Chemistry""®Ed., Addison Wesley, London (1998).

5. H.O. House “Modern Synthetic Reaction<™ Bd, Benjamin, California, USA
(1972).

[ %a& >0/ [: » $/ ., 2) |

Homogeneous and heterogeneous catalysis, Acid \SetaBase Catalysis, Metal ion
catalysis, Hydrogenation, = Asymmetric  hydrogenationHydroboration and
Hydrocyanation of olefins, Transformation of alkerend alkynes i.e. polymerization,
metathesis, dimerization and oligomerization andfiml isomerization, oxidation of
olefins using catalysts, Metal complexes and Quargr ammonium compounds in
organic synthesis. Protection of alcohols, aminemboxyilic acids, aldehydes and
ketones

Recommended Books:
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1. T H. Lowry, K. S. Richardson “Mechanism andedty in Organic Chemistry”,
3 Ed, Harper and Row Publisher (1987).

2. S. H. Pine, “Organic Chemistry""&d., McGraw Hill, New York, USA (1987).
3. G. M. Loudon, “Organic Chemistry”,”dZEd., Addison Wesley, London (1998).

[ %& '>) [ % 23 [0) 20
CHM-630 Organic Chemistry Practicals -l 2(0-2)

The experiments may be arranged as per choicefezgeint of instructor but should be
designed from following categories;

Synthesis of the organic compounds involving muitep synthesis using various
synthetic methods. Synthesis of five or six memthéreterocyclic compounds. Synthesis
of targeted molecules; Anthranilic Acid. Benzilici@ p-nitro aniline, Phenacetin and
Acridon.

Recommended Books:

1- J. Fuhrhop, G. Penzlin, “Organic Synthesis Congcelgisthods, Starting
Materials”, 2% Ed., Weinheim Germany (1983).

2- A. L. Vogel, “Elementary Practical Organic ChemystriPart |Il:
Quantitative Organic Analysis”™Ed., Longman Group Ltd (1958).

3- F. A. Carey, R. J. Sundberg, “Advanced Organic mikey (Part B:
Reactions and Synthesis)"® &d, Plenum Press, New York, USA (1990).

4- B. S. Fumiss, A. J. llannaford, P.W.G. Smith, A.TRitchell “Vogel’'s Practical
Organic Chemistry”, 8 Ed, Addition Wesley Longman, Harlow, England( 1289
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Semester 8
Specialization in Inorganic Chemistry

Semester &pecialization in Inorganic Chemistry
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X-ray Spectroscopy 3(3-0)

Introduction, Lattice and unit cell , geometry of/stals, crystal systems, primitive and
non primitive cells, Lattice direction and planegstal shapes Dimensional relationship,
Braggs equation, reciprocal lattice, experimentadthuds of single & multicrystal
(power) analysis, diffraction and diffractrometelentification and applications.

Recommended Books:

1. B. D. Cullity “Elements of X-ray diffraction” ¥ Ed, Addison-Wesley publishing
company, California, (1977).

2. E. P. Bertin, “Principles and Practice of X-ray 8pemetric Analysis”, Plenum
Press (1975).

3. S. Prakash, G. D. Tuli, S. K. Basu, R. D. Madan,dvAnced Inorganic
Chemistry” Vol.l (1997).

%8 '>*( & % o 2)!
| | |

Homogenous Catalysis 3(3-0)
Reaction of CO and hydrogenHydroformylation, redigctcarbonylation, reduction of
CO by hydrogen, synthesis of water gas and shifactrens. Carbonylation
reactionSynthesis of methanol and methyl acetatipicaester, other carbonylation and
decarbonylation reactions. Catalytic addition of lecales to C-C multiple
bondsHomogeneous hydrogenation, and hydrocylatidrhgdrocynation.

Recommended Books:

1. P. Powell, “Principles of Organometallics ChemiStry’ZnOI Ed, London,
Chapman and Hall, New York, USA (1988).

2. A. Yamamoto “Organotransition metal chemistry” Johiiley and Sons: New
York, USA (1986).
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3. M. Bochmann “Orgaometallics 2, complexes with titams metal carbon -
bonds” Oxford University Press, UK (1993).

4. G. L. Miessler, D. A. Tarr, “Inorganic chemistry""2Ed., Prentice Hall
International, USA (1998).

5. F. A. Cary, “Organic Chemistry”"7 Ed, The McGraw-Hill Company, USA
(2008).

[ %& '>*> [B . % [.. 2)

Radio Nuclear Chemistry 3(3-0)
Fundamentals and applied aspects of Radio actamitg nuclear chemistry. Trans-
Uranium elements; Natural and artificial radioaityiv methods for isotope production,
nuclear reactions; mass spectrograph, Astam massregraph, The structure of the
nucleus; nuclear stability and radioactive decaypeB, characteristics and detection of
radio active Particles; laws of radioactive dedh interaction of radiation with matter
including radiological health hazards; Processihthe nuclear materials. Accelerators of
charged particles Applications of radioisotopes.

Recommended Books:

1. F. Landler, Kennedy, Miller, “Nuclear and Radiemistry”, 2% Ed, John Wiley and
Sons, Inc. (1964).
2. G. R. Choppin, J. Rydber, “Theory and App|lca90 1 Ed., Pergamon (1980).

3. H. J. Arnikan, “Essentials of Nuclear Chem|51r4/” Ed, (1990).
4. B. G. Harvey, “Nuclear Physics and Chemistry&mice-Hall Inc., (1990).
5. I. I. Nagvi, “Radiochemistry”, McGraw Hill, USAL990).

[ %& '>*A | % ., 2)

Magneto Chemistry 3B

Theory of magnetism, diamagnetism, paramagnetisnerro{ ferri- and
antiferromagnetism, magnetic susceptibility, magnetoments, Faraday’'s & Gouy’s
methods,orgital contribution to magnetic moment,s$tli-Sanders coupling scheme,

1 6 1 10
derivation of term symbols of fgqr - p andd -d systems, pigeon holes diagram, effect
of temperature on magnetic properties of compledMegnetic moment of lengthanise.

Recommended Books:

1. B. Douglas, D. McDaniel, J. Alexander, “Conceptdvifdels of Inorganic
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Chemistry”, ngd, John Wiley & Sons Inc., (.1994).

2. J. E. Huheey, E. A. Keiter, R. L. Keiter, “Inorgar€hemistry: Principles of
Structure and Reactivity""4Ed., Harper & Row, New York, USA (2001).

3. K. M. Mackay, R. A. Mackay, W. Hendenstintroduction to Modern Inorganic

th
Chemistry”, 5 Ed, Stanley Thomas Publisher Ltd. (1996).
4. G. L. Miessler, A. T. Donald, “Inorganich@nistry”, 2 Ed., Prentice Hall
International, 1991.

| %& '>0) [3 % 23 [ 0) 20!
Advanced Inorganic Practicals 2(0-2)

Preparation of at least six compounds/organometatimpounds and characterization by
IR and UV spectrophotometer to the subject of awdity of facilities, Spectroscopic
determination of some metal ions, Estimation ofedént metals in food, tap water and
brass etc. By atomic absorption spectrometer/flanpp@otometer/UV/Visible
spectrophotometer, subject to the availabilityadfilities.

Recommended books:

1. Bassette, J., Denney, G.H. and Mendham, J., Vogebsbook of Quantitative
Inorganic Analysis Including Elementary Instrumemtaalysis ” English
Language Book Society"£dition .1981.

2. Vogel, A. I., A Textbook of Micro and Semi-micrQualitative Inorganic
Analysis ” Longman Green & Co. 1995.

3. Fritz, J . S. and Schenk, G. H., “Quantitative Amigal Chemistry”, Allyn and
Bacon Inc., # Edition, 1979.

4. Pass. G and Sutcliffe .H., “Practical Inorganieetistry . Van Nostrand
Reinhold Company. 1972.
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Semester 8
Specialization in Physical Chemistry

Semester &pecialization in Physical Chemistry
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Group Theory and Solutions 3(3-0)

Advanced Group Theory
Group Algebra. Point groups. Classes Symmetry, Chagacter table and representation,
Group theory application in chemistry

Solution chemistry
Physicochemical characteristics of solvents. Sedoteent interactionsalvation of ions,
preferential salvation. Thermodynamic methods fodg of solutions

Biophysical Chemistry

Principles of biophysical chemistry; thermodynaragpect of simple molecules, macro
molecules, lipids and biological membranes; nucteids and proteins; enzyme kinetics
and catalysis; experimental techniques.

Recommended Books:

1. F. A. Cotton, “Chemical Applications of Groups Thgo Interscience Publishers
(1963).

2. A. Mohammad, “Application of Symmetry and Group dhgin
Chemistry” University Grants Commission, Islamab@®84).

3. Alan Vincent “Molecular Symmetry and Group Theodghn Wiley & sons ,
1976, USA.

4. Alberty, R. A., Robert J. S. and Moungi G. B. “Piogd Chemistry. 4th
Edition , John Wiley and Sons, (2004).

5. Smith, E. Brian, “Basic Chemical Thermodynamictsr,]”EEJIition. Imperial
College Press,. (2004).

6. Stephen B. R., Rice S. A., and Ross Physical Chemistty2nd Ed.,
Oxford University Press, (2000).

7. Jurg, W., “Basic Chemical Thermodynamics” W. A. ganin (1969).
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8. Robert G. Mortimer. “Physical Chemistry™®Edition, Elsevier Academic
Press, UK (2008).

[%e& '>> [. B % [.. 2)

Nuclear and Radiation Chemistry 3(3-0)

Nuclear Chemistry
Introduction to Nuclear chemistry, Nuclear systamasources of nuclear instability,
nuclear energetics , nuclear fission and fusion

Nuclear Techniques
Principles, sources of nuclear radiation. Nucleack detectors. Etchings. Kinetics and
mechanism of track etching. Nuclear materials. Baictechniques.

Radiation Chemistry

Tracers. Radiation Chemistry, theoretical aspe¢tsious models. Kinetic studies of
radiolytic processes. Dosimetry (physical and cloaihi Radiation chemical yields. Dose
and dose rate effects on primary and secondaryupted Steady atate and pulse
radiolysis techniques. Radiolytic studies of gaseaater, aqueous and organic systems.
Radiology.

Recommended Books:

1. G. Friedlander, J. W. Kennedy, “Nuclear and Radoaistry”, 3rd Ed. John
Wiley & Sons, New York, USA (1981).

2. G.R. Choppin, J. Rayberg “Nuclear Chemistry Thergt Applications”, T Ed.,
Pergaman Press, Oxford, USA (1998).

3. F. Aziz, M. A. J. Rodgers, “Radiation Chemistryrieiples and Application” Ed.,
VCH Publishers, Inc, (1987).

4. R. Gregory, Choppin, J. Rayberg “Nuclear Chemi$trgory and Applications”,
1*' Ed., Pergaman Press, Oxford, USA (1998).

[ %& '>A - 4 ., 2)

Electrochemical Aspects of Solutions  3(3-0)

Electrochemistry of Solution

Introduction to solution and its units, Conductaraed resistance, Fugacity, activity,
activity coefficient, colligative properties of eleolytes, ionic mobility, cell constant,
ionic strength
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Kinetics of Electrode Process

Theories of electrolytes, interfacial phenomeneactebde kinetics, mechanism of
electrode reactions, Butlar Volmer equation, @yebltametry and its applications
Electrochemistry of Colloidal Solution

Colloids, classification, preparation of colloidaolution, peptisation, coagulation,
flocculation, peptisation, Dialysis, ElectrophoggsiZeta potential, Solutions of
Surfactants.

Recommended Books:

1. J. Albert, “Electrode Kinetics” Clarendon, OxdiotJSA (1975).

2. B. R. Stephen, S. A. Rice, J. Ré®hysical Chemistty 2" Ed., Oxford
University Press, USA (2000).

3. W. Jurg, “Basic Chemical Thermodynamics” W.B&njamin (1969).

4, Smith, E. Brian, “Basic Chemical Thermodyiesh5" Ed, Imperial College
Press. (2004).

5. R. A. Alberty, J. S. Robert, G. B. Moungi, “Bigal Chemistry. 4th Ed, John
Wiley and Sons, (2004).

6. D. W. Ball, “Physical Chemisttyl®' Ed., Brooks/Cole Co. Inc., (2003).

[ %& >0 | % 23 [ 0) 20! |
Physical Chemistry Practicals-II 2(0-2)
NB: At least eight experiments should be performed frdallowing list subjected to
availability of apparatus and chemicals.
1. Determination of Equivalent and molar conductanfcagqueous and non-aqueous
solutions of different electrolytes.
2. Determination of partial molar volumes and excestamvolumes for binary and
ternary systems.
3. Purification of the given commercial solvent usimgrtinent methods of
separation (distillation, fractional distillatioreflux).
Verification of Ostwald’s Dilution law.
Verification of Debyle-Huckel Limiting law.
Determination of heat of solutions of selected commuls by solubility methods
in aqueous and non-agqueous media.
7. Determination of critical micelle concentration sdlected surfactants in agqueous
and non-agueous media by surface tension and cbwvitiuc
8. Determination of free energy of micellization oles#ed surfactants in aqueous
and non-agueous media by surface tension and cbwvitiuc
9. Determination of equivalence point of acid-baseratibn by electrical
conductivity.
10. Determination of degree of dissociation of wealkcetdytes.
11.Determination of pKa values of acids.
12. Determination of pKa values of indicators.
13. Preparation of buffers of required pH values.
Books recommended:

o gk




BS (H) Chemistry Course Outlines Session 2012320

1. C.W. Garland, J.W. Nibler and DP Shoemaker, Expemts in Physiacl
Chemistry, Mc Grawhill, 7 edition (1996).

2. James, A. M., Prichard, F. Eractical Physical Chemistr)ard
ed., Longman Group Limited, New York, (1974).

3. A. Findly’s Practical Physical Chemistry, Longmahondon(1972).

4. LP Gold, L. Gold, Physical Chemistry Laboratoryjnits Publishers (1997)
ISB: 0072902698.



