KAKATIYA UNIVERSITY, WARANGAL - 506 009

B.Sc. PROGRAMME
Under CBCS System
Scheme wef A.Y: 2019-20
FIRST YEAR
SEMESTER -1
" Max. Marks
Code ourse Title of the Paper No.of | Hrs | erna | End St
category Credits | PW | Exam | Exam Lab | Marks
BS101 AECC-1 | Environmental Science 2 2 10 40 - 50
BS102 FL-1A English 4 4 20 80 - 100
BS103 SL-1A Second Language 4 4 20 80 - 100
Optional - I 4 4
BS104 DSC-1A T 1 3 20 80 25 125
Optional- I1 4 4
BSiG5 DSC-2A 20 80 25 125
Optional - I LAB 1 3
BS106 DSC-3A | Optional - 11T 4 4 20 6 25 125
Optional - ITI LAB 1 3
TOTAL: 25 - 110 440 75 625
SEMESTER - |l
Max. Marks
Course No. of Hrs Total
Code Title of the Paper interna | End
category Credits PW el ) Lab | Marks
. Basic Computer Skills
BS201 AECC-2 (Taught by: Computer Science) 2 2 10 40 - 50
BS202 FL-2B English 4 4 20 80 - 100
BS203 SL-2B Second Language 4 4 20 80 - 100
Optional - 1 4 4
BS204 | DSC-1B 20 80 25 125
Optional - T Lab 1 3
Optional - I1 4 4
BS205 | DSC-2B 20 80 25 125
Optional - II Lab 1 3
Bs206 | PSC-3B Optional - 11T 4 4 - 5 25 125
Optional - IIT LAB 1 3
TOTAL : 25 . 110 40 [ 75 625




KAKATIYA UNIVERSITY, WARANGAL - 506 009

B.Sc. PROGRAMME
Under CBCS System
Scheme wef A.Y: 2020-21
SECOND YEAR
SEMESTER - 111
Course No. of Hrs e Total
Code Title of the Paper Interna | End
category Credits PW E Exam Lab | Marks
Fundamentals of
BS 301 SEC-1 Nano Technology 2 2 10 40 - 50
(Taught by : Physics)
Bio Statistics
BS 302 SEC-2 (Taught by : Statistics) 2 2 10 40 - 50
BS 303 FL-3A English 3 3 15 60 - 75
B5 304 SL-3B Second Language 3 3 15 60 - 75
Optional - 1 4 4
BS 305 DSC-1C 20 S0 25 125
Optional - 1 Lab 1 3
Optional - 4
BS 306 DSC-2C = 2 20 80 25 125
Optional- II Lab 1 3
DSC-3C Optional - 111 4 4
BS 307 I Leb 2 3 20 80 25 125
TOTAL: 25 - 110 440 75 625
SEMESTER - IV
" Max. Marks
ourse No. of Hrs Total
Code Title of the
category Paper Credits | pw |Interna | End |4, | parks
Fundamentals of Pyvthon
BS401 SEC-3 (Taught by: C Sci ) 2 2 10 40 50
Remedial Methods of Pollution —
BS402 SEC4 Drinking Water & Soil Fertility 2 2 10 40 50
(Taught by: Chemistry)
BS403 FL4A English 3 3 15 6l 75
BS404 SL-4B | Second Language 3 3 15 60 75
Optional - | - 4
BS405 DSC-1D 20 30 25 125
Optional - 1 Lab 1 3
Optional - 11 4 4
BS406 DSC-2D L : 3 20 N 25 125
DSC-3D Optional - 111 4 4
BS407 oI Lab ” 3 20 Ni) 25 125
TOTAL : 25 - 110 0 75 625




KAKATIYA UNIVERSITY, WARANGAL - 506 009

B.Sc. PROGRAMME
Under CBCS System
Scheme wef A.Y: 2021-2022
THIRD YEAR
SEMESTER -V
Max. Marks
Course No.of | Hrs Interna Total
Code Type THie ot the Fapes Credits | PW 1 EE"d Lab | Marks
Exam S
BS 501 FL-5A | English 3 3 15 60 . 75
BS 502 SL-5B | Second Language 3 3 15 60 - 75
Water Resources Management
—— s (Taught by: Any Science Dept.) : e - i : B
Optional - I 4 4
BS504 | DSE-1E 20 80 25 125
Optional - I Lab 1 3
Optional — 11 4 4
BS505 | DSE-2E 20 80 25 125
Optional - T Lab 1 3
Optional — ITI 4 4
BS506 | DSE-3E 20 80 25 125
Optional - III Lab 1 3
TOTAL: 25 " 110 440 75 625
SEMESTER - VI
o o8 Max. Marks
Course i 0. 0 Hrs Total
Code Title of the Paper : Internal | End
Type Credits PW S | S Lab Marks
BS 601 FL-6A | English 3 3 15 60 . 75
BS 602 SL-6 B Second Language 3 3 15 60 75
P.W/ Optional: Public Health & Hygiene
BS 603 0 .tln al (Taught by: Zoology / Botany / 4 4 20 80 - 100
pional | Biotechnology / Micro Biology )
Optional - I 4 4 20 80 25
BS 604 | DSE-1F 125
Optional - I Lab 1 3
Optional — 11 4 4 20 80 25
BS 605 | DSE-2F 125
Optional — IT Lab 1 3
snie | aanin Optional - 111 4 4 20 80 25 5
; : Optional - I Lab 1 3
TOTAL: 25 - 110 440 75 625




KAKATIYA UNIVERSITY

B.SC I YEAR SEMESTER-1 - CBCS
AECC

ENVIRONMENTAL STUDIES

(2 hrs./week) Credits -2

UNIT - I : Ecosystem, Biodiversity & Natural Resources (15hrs. )

6.

Definition, Scope & Importance of Environmental Studies.

Structure of Ecosystem — Abiotic & Biotic components Producers, Consumers, Decomposers,
Food chains, Food webs, Ecological pyramids)

Function of an Ecosystem :Energy flow in the Ecosystem ( Single channel energy flow model )
Definition of Biodiversity , Genetic,Species & Ecosystem diversity , Hot-spots of Biodiversity,
Threats to Biodiversity , Conservation of Biodiversity (Insitu & Exsitu )

Rencwable & Non - renewable resources, Brief account of Forest , Mineral & Energy

(Solar Energy & Geothermal Energy) resources

Water Conservation , Rain water harvesting & Watershed management.

UNIT - 11: Environmental Pollution , Global Issues & Legislation (15 hrs.)

R e

Causes, Effects & Control measures of Air Pollution, Water Pollution
Solid Waste Management

Global Warming & Ozone layer depletion.

1l - effects of Fire- works

Disaster management — floods, earthquakes & cyclones
Environmental legislation :-

(s} Wild life Protection Act (b) Forest Act (c) Water Act (d) Air Act

7

8.
9.

Human Rights
Women and Child welfare
Role of Information technology in environment and human health

< Field Study: (S hours)

Pond Ecosystem
Forest Ecosystem

REFERENCES:

Environmental Studies - from crisis to cure - by R. Rajagopalan (Third edition) Oxford
University Press.

Text book of Environmental Studies for undergraduate courses (second edition) by Erach
Bharucha

A text book of Environmental Studies by Dr.D.K.Asthana and Dr. Meera Asthana

Zoology &
MTY&LNNEHS“ . WGL-506009 (1.5)



KAKATIYA UNIVERSITY
B.Sc. I YEAR SEMESTER-II

Ability Enhancement Compulsory Course (AECC)
Basic Computer Skills

FUNDAMENTALS OF COMPUTERS

Unit-I:

Introduction to Computers: what is a computer, characteristics of Computers, Generations of
Computers, Classifications of Computers, Basic Computer organization, Applications of
Computers. Input and Output Devices: Input devices, Output devices, Softcopy devices, Hard copy
devices. Computer Memory and Processors: Introduction, Memory Hierarchy, Processor,
Registers, Cache memory, primary memory, secondary storage devices, magnetic tapes, floppy
disks, hard disks, optical drives, USB flash drivers, Memory cards, Mass storage devices, Basic
processors architecture.

Unit-1I:

Number System and Computer Codes: Binary number system, working with binary numbers,
octal number system, hexadecimal number system, working with fractions, signed number
representation in binary form, BCD code, and other codes. Boolean algebra and logic gates:
Boolean algebra, Venn diagrams, representation of Boolean functions, logic gates, logic diagrams
and Boolean expressions using karnaugh map. Computer Software: Introduction to computer
software, classification of computer software, system software, application software, firmware,
middleware, acquiring computer software, design and implementation of correct, efficient and
maintainable programs.

Text: ReemaThareja, Fundamentals of Computers.

References

1. V.Rajaraman, 6" Edition Fundamentals of Computers, NeeharikaAdabala.
2. Anita Goel, Computer Fundamentals.

Department of Computer Science, KU With Effect from the Academic Year 2019-2020



KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
B.Sc. Programme under CBCS
With effect from the A.Y: 2019
Skill Enhancement Course- I
II Year

(Common to all Science Courses)

SEMESTER - III

FUNDAMENTALS OF NANO TECHNOLOGY

Theory: 2 Hours/Week: Credits: 2 Marks: 50 (Internal: 10; External: 40)

UNIT I:

Background to Nanotechnology:

Scientific revolution, molecular and atomic size, emergence of Nanotechnology,
Challenges in Nanotechnology, Carbon age :( new forms of carbon graphene sheet to CNT)

Nucleation:

Macroscopic to microscopic crystals and nanocrystals, large surface to volume ratio, top-down and
bottom-up approaches, self-assembly process, grain bounda volume in nanocrystals, defects in
nanocrystals, surface effects on the properties.

UNIT- II:

Nano materials and properties:

Types of Nanostructure: one dimensional (ID), two dimensional (2D), three dimensional (3D)
Nanostructured materials, Quantum dots, Quantum wire, Quantum sheet structures.

Carbon nanotubes (CNT), Metals (Au, Ag), Metal oxides(Ti02,Zno), semiconductors (Si, Ge, CdS,
ZnSe), Ceramics and composites, Biological system, DNA, RNA, Lipids, Size dependent properties,
mechanical, physical and chemical properties.

Applications of Nanomaterials:

Molecular electronics and nano electronics, Quantum electronic devices, CNT based transistor and
Field emission Display, biological applications, Biochemical sensor, Membrane based water
purification.

Reference books:
1. Nanotechnology: Basic science and emerging technologies, M.Wilson, K.Kannangara, G.

Smith, Overseas Press India PVT.LTD,NEW DELHI:

2. The chemistry of Nanomaterials: Synthesis, properties & applications. C.N.R.Rao, A.Muller,
Wiley

3. Nano structures and Nano materials: Synthesis, properties and applications by Guozhong Cao,
Imperial College press.

4. Har Singh Nalwa, Handbook of nanostructured materials &nanotechnology optical properties.

5. Nano fabrication towards biomedical applications, C.S.S.R.Kumar, Wiley-VCH Verlag GmbH
& Co, Weinheim.

A Qundes— . s

Mrs. G. Manjula, Chairperson, BoS Prof. B. Venkatram Reddy. HoD



KAKATIYA UNIVERSITY
B.Sc. PROGRAMME
Under CBCS System wef A.Y: 2020-21
Second Year : : Semester- 111

BS-302 / SEC-2: BIO STATISTICS
[2 HPW, #Credits: 2, Marks: 50 (Internal:10, External:40)]

Unit-|

Descriptive and Relational Statistics: Data collection and tabulation, Graphical
representation of data. Measures of central tendency (Mean, Median and Mode) with simple
applications, Measures of dispersion (Range, Quartile Deviation, Mean Deviation, Standard
Deviation, Standard error and Coefficient of variation) with simple applications, Concept of
Skewness and Kurtosis.

Concept of correlation, computation of Karl-Pearson correlation coefficient, Spearman’ s rank
correlation coefficient and Simple linear regression with simple applications,

Unit-ll

Probability and Inferential Statistics: Basic concepts and Basic terms of probability,
Mathematical, Statistical and Axiomatic definitions of probability Conditional probability and
independence of events, Addition and multiplication theorems (Statements only) with simple
applications. Statements and applications of Binomial, Poisson and Normal distributions.

Concepts of Population, Sample, Parameter, Statistic, Null and Alternative hypotheses, Critical
region, two types of errors, Level of significance. Tests of significance based on goodness of

fit, means, variances using ¥ test, i-test, F-test and analysis of variance (ANOVA).
References:

1. Irfan Ali Khan and Atiya Khanum: Fundamentals of Bio Statistics, Ukaaz Publications,
HYD.

2. V.K Kapoor and S. C. Gupta: Fundamentals of Mathematical Statistics,
Sultan Chand & Sons, New Delhi.

3. V.K Kapoor and S. C. Gupta: Staustical Methods, Sultan Chand & Sons, New Delhi.

ek



KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
B.Sc. Programme under CBCS
With effect from the A.Y: 2019
Skill Enhancement Course- I11
IT Year
(Common to all Science Courses)
SEMESTER -1V

Fundamentals of Python
Theory: 2 Hours/Week; Credits: 2 Marks: 50 (Internal: 10; External: 40)

Unit - I

Introduction to Python Programming: How a Program Works, Using Python, Program Development
Cycle, Input, Processing, and Output, Displaying Output with the Print Function, Comments,
Variables, Reading Input from the Keyboard, Performing Calculations (Operators. Type conversions,
Expressions), More about Data Output. Decision Structures and Boolean Logic: if, if-else, if-elif-else
Statements, Nested Decision Structures, Comparing Strings, Logical Operators, Boolean Variables.
Repetition Structures: Introduction, while loop. for loop. Calculating a Running Total, Input Validation
Loops, Nested Loops.Lists and Tuples: Sequences, Introduction to Lists, List slicing, Finding Items in
Lists with the in Operator, List Methods and Useful Built-in Functions, Copying Lists, Processing
Lists,

Unit - 11

Tuples- operations on tuples, Strings: Basic String Operations, String Slicing, Testing, Searching, and
Manipulating Strings. Dictionaries and Sets: Dictionaries, Sets- operations on sets and Dictionaries.
Functions: Introduction, Defining and Calling a Void Function, Designing a Program to Use Functions,
Local Variables, Passing Arguments to Functions, Global Varnables and Global Constants, Value-
Returning Functions- Generating Random Numbers, Writing Our Own Value-Returning Functions,
The math Module, Storing Functions in Modules. File and Exceptions: Introduction to File Input and
Output, Using Loops to Process Files, Processing Records, Exceptions.

Text Book:
Tony Gaddis, Starting Out With Python (3e)

References:
1. Kenneth A. Lambert, Fundamentals of Python
2. Clinton W. Brownley, Foundations for Analytics with Python
3. James Payne, Beginning Python using Python 2.6 and Python 3
4. Charles Dierach, Introduction to Computer Science using Python
5. Paul Gries, Practical Programming: An Introduction to Computer Science using Python 3



KAKATIYA UNIVERSITY,WARANGAL
B.Sc. Programme
Under CBCS System wef A.Y: 2020-21
Second Year :: Semester - IV
BS-402/ SEC-4 (Common to all Science Courses)

Remedial Methods of Pollution - Drinking Water & Soil Fertility
[ 2HPW, #Credits: 2, Marks:50 (Internal: 10, External:40)]
(Taught by: Chemistry Department)

UNIT I: Remedial Methods for Pollution:

Prevention and control of air pollution: Ozone hole - Causes and harm due to ozone
depletion, Effect of CFC’s in Ozone depletion and their replacements, Global Warming and
Green-house effect, Precaution measures to control global warming, Deleterious effect of
pollutants, Endangered monuments, Acid rain, Precautions to protect monuments, Sources
of Radiation pollution, Chernobyl accident and its consequences. Radiation effect by usage
of cell phones and protection tips, Deleterious effects of cell phone towers and health
hazards.

Sources of water pollution: (i) Pollution due to pesticides and inorganic chemicals,

(1) Thermal pollution (i11) Ground water pollution (1v) Eutrophication.

Methods for control of water pollution and water recycling: Dumping of plastics in rivers
and oceans and their effect on aquatic life, Determination of (i) Dissolved oxygen and

(ii) Chemical Oxygen demand in polluted water, Illustration through charts (or)
demonstration of experiments,

Sources of soil pollution: (1) Plastic bags (11) Industrial and (i11) Agricultural sources, Control
of soil pollution, Environmental laws in India. Environmental benefits of planting trees.

UNIT II: Drinking Water and Soil Fertility Standards and Analysis:

Water quality and common treatments for private drinking water systems, Drinking Water
Standards: 1. Pimary drinking water standards: Inorganics, Organics and Volatile Organic
Chemicals, 2. Secondary dninking water standards: Inorganics and Physical Problems, Water
testing, Mineral analysis, Microbiological tests, Pesticide and Other Organic Chemical Tests,
Principle involved in Water Treatment Techniques: (i) Reverse Osmosis (ii) Disinfection
methods such as Chlorination, Ultraviolet light, ozonation etc... (ii1) Chemical oxidation
and iv) lon exchange (water softeners). Visit to nearby drinking water plants and interaction
at sites.

Introduction to Soil Chemistry: Basic Concepts. Effect of P on nutrient availability,
Macronutrients and their effect on plants, Carbon, Hydrogen, Oxygen, Nitrogen and
Phosphorus, other macronutrients, Calcium, Magnesium and Sulfur, Micronutrients and their
effect on plants, Boron (BsO; ), Copper (Cu®), Iron (Fe¥*, Fe**), Manganese (Mn?"),
Molybdenum (MoO: %), Zinc (Zn>*), Cobalt (Co”*), Chlorine (CI') and others. Determination
of soil nitrogen by Kjeldahl method, Illustration through charts and demonstration of
experiment, Visit to nearby agricultural forms and interaction with farmers, Discussion with
farmers on the use of ‘Soil Analysis Kits’.

FkE




KAKATIYA UNIVERSITY, WARANGAL-506 009
B.Sc. Under CBCS System wef A.Y: 2021-22
Third Year : : Semester - V

GENERIC ELECTIVE (Common to all students)
WATER RESOURCES MANAGEMENT

(4 hrs/week) (Taught by ant Science Dept) (Credits:4) (Marks:100)

UNIT-I:

Introduction to water resources management, different types of water resources, water resources
and its importance, Global distribution of water. Hydrological cycle, Conservation of water,
recycling of water.

Unit-11:

Rain water harvesting, methods of roof top rain water harvesting in urban setting: Direct method
- Storing rain water in tanks for direct use; indirect methods - Recharge pits, bore wells/dug
wells, Recharge trenches. Over use of surface and ground water and control measures.

UNIT-III:

Importance of water shed and water shed management, Rain water harvesting in rural setting:
Check dams, percolation tanks, gabion structure, continuous contour trenches, staggered contour
trenches, farm ponds. Surface water and ground water pollution, control measures.

UNIT-IV :

Mission Bhagiratha: Telangana government water grid project for drinking water supply - aims
and objectives and method of implementation.Mission Kakatiya: Telangana government project
for the restoration of minor irrigation tanks, aims and objectives and method of implementation.

Text books:

1) Water Resources, Conservation and Management by Chatterjee, S.N.
2) Groundwater hydrology by Todd

3) Watershed management by J.V.S.Murthy

4) Applied Hydrogeology by Fetter.



KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
B.Sc. Programme under CBCS
With effect from the A.Y: 2019
Optional Paper
(Common to all Science Courses)

III Year SEMESTER - VI

PUBLIC HEALTH AND HYGIENE

UNIT-I: Nutrition, Environment and Health

1.1 Classification of foods — Carbohydrates. Proteins, Lipids and Minerals.

1.2 Nutritional deficiencies and disorders of Carbohydrates, Proteins, Lipids and Minerals.

1.3 Concept, Steps and Applications of Environment and Health Impact Assessment.

1.4 Industrial, Agricultural and Urban Health. Environmental Pollution and Associated Health Hazards.

UNIT-II : Communicable and Non-Communicable Diseases

2.1 Causes, symptoms, diagnosis, treatment and prevention of Communicable Diseases (Malaria,
Filaria, Tuberculosis and AIDS).

2.2 Causes, symptoms, diagnosis, treatment and prevention of Non-Communicable Diseases
(Hypertension, Coronary Heart Diseases, Diabetes and Obesity).

2.3 Symptoms, treatment and prevention measures of Water Borne Diseases (Diarrhea, Typhoid,
Hepatitis and Amebiasis).

2.4 Symptoms, treatment and prevention measures Air Borme Diseases (COVID-19, Influenza,
Whooping couph and Chickenpox).

UNIT-III :Food and Diet Systems

3.1 Definition of Food, Types of foods (Texturized foods, Novel foods and Organic foods).

3.2 Food safety system and issues; Physical, chemical and microbiological contaminants; The
significance of foodborne diseases.

3.3 Principles of diet in diseases, Classification of diets according to nutrients.

3.4 Etiology, Symptom and Dietary Management in Obesity, Underweight, Hypertension, Diabetes
Mellitus, Atherosclerosis.

UNIT-IV : Personal Hygiene and Sanitation

4.1 Definition of Hygiene and Sanitation, Personal Hygiene of food handler, Techniques of Washing
Hands, Pest control and Garbage Disposal.

4.2 Definition of Public Health, Hygiene, Social and Preventive Medicine, Basic aspects of Personal
Hygiene and Disposal of Waste.

4.3 The Hygiene Practices of the different categories of family members (children, parents and aged
members)

4.4 Definition of Sanitation, Environmental Sanitation, Sanitation of Food Serving Institution,
The importance of proper sanitation practices.

Suggested Readings:

Sk



DEPARTMENT OF ENGLISH
KAKATIYA UNIVERSITY
SYLLABUS FOR | YEAR (I SEMESTER) GENERAL ENGLISH
AT UNDERGRADUATE LEVEL
Wi e —F (l"ldcr CRBCS from 201 9-2'010)

ext Book Entitled - English for Advancement -{ov % Yf" il br- (+ edLS
ublished by Qvient BlackSwan (Sen T4 0 ”
"UNITONE TEXT AN ASTROLOGER'’S DAY by
{(SHORT FICTION) REK.NARAYAN
GRAMMAR NOUNS AND PRONOUNS
i VOCABULARY WORD ROOTS
READING COMPREHENSION HAZARDS OF FOOD COLOURING
PRONUNICATION CONSONANTAL SOUNDS
 LANGUAGE SKILLS TYPES OF LISTENING
SOFT SKILLS MOTIVATION AND GOAL-SETTIN
UNIT TWO TEXT OF STUDIES by FRANCIS BACON
(PROSE)
GRAMMAR ADJECTIVES
i ! —
' VOCABULARY ' FUNNY SIDE OF ENGLISH
READING COMPREHENSION ' PLEASURES OF IGNORANCE by
ROBERT LYND
PRONUNICATION VOWEL SOUNDS
LANGUAGE SKILLS CONVERSATION SKILLS
SOFT SKILLS “TIME MANAGEMENT =
"UNIT THREE TEXT A POISON TREE by WILLIAM
(POETRY) BLAKE
GRAMMAR | ADVERBS
| SPELLING COMMONLY MISSPELT WORDS
_ a5
2 Cais

/




READING COMPREHENSION VALUES IN LIFE by RUDYARD
KIPLING
PRONUNCIATION PHONETIC TRANSCRIPTION
SOFT SKILLS EMOTIONAL INTELLIGENCE &
' SOCIAL CONSCIOUSNESS
| UNIT FOUR TEXT | THE RISING OF THE MOON by
(DRAMA) LADY GREGORY

GRAMMAR VERBS

PRONUNICIATION ' ' INTONATION

READING COMPREHENSION HAZRATH URS

LANGUAGE SKILLS SPEAKING - JAM N
' VALUE ORIENTATION ' SELF-DISCOVERY

—
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DEPARTMENT OF ENGLISH
KAKATIYA UNIVERSITY
SYLLABUS FOR I YEAR (Il SEMESTER) GENERAL ENGLISH
AT UNDERGRADUATE LEVEL
(under CBCS from 2019-2020)

UNIT ONE TEXT WITH THE PHOTOGRAPHER by
(SHORT STEPHEN LEACOCK
FICTION)
GRAMMAR PREPOSITIONS
VOCABULARY PREFIXES AND SUFFIXES
SPORTS, POLITICS AND
DEMOCRACY by ARIO BIMO
READING COMPREHENSION UTOMO
PRONUNICATION STRESS
LANGUAGE SKILLS INTRODUCING ONSELF IN
FORMAL AND INFORMAL
SITUATIONS
SOFT SKILLS LATERAL THINKING
UNIT TWO TEXT A TREATISE ON GOOD MANNE]
(PROSE) AND GOOD BREEDING by
JONATHAN SWIFT
GRAMMAR CONJUNCTIONS
VOCABULARY SYNONYMS
READING COMPREHENSION THE ECONOMIC POWER OF
LANGUAGE by GABRIELLE
HOGAN-BRUN
STRESS AND
PRACTICE IN PHONETIC
PRONUNICATION TRANSCRIPTION
LANGUAGE SKILLS LISTENING COMPREHENSION
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SOFT SKILLS

ATTITUDE

UNIT THREE TEXT ODE ON SOLITUDE by
(POETRY) ALEXANDER POPE
GRAMMAR KINDS OF SENTENCE
SPELLING PLURALS il
READING COMPREHENSION JADAV PAYENG: THE FOREST
MAN OF INDIA
PRONUNCIATION ASSIMILATION
SOFT SKILLS TEAM WORK
UNIT FOUR TEXT A MARRIAGE PROPOSAL by
(DRAMA) ANTON CHEKOV
GRAMMAR COMMON MISTAKES
PRONUNICIATION ELISON
‘| READING COMPREHENSION HOW I BECAME A PUBLIC

LANGUAGE SKILLS

Al

"_____,-—

VALUE ORIENTATION

SPEAKER? by GEORGE BERNARD
SHAW

PRESENTATIONS

'SELF-CONFIDENCE




KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.A/B.COM/BBA/B.SC ENGLISH Il YEAR
SEMESTER - I1I

PAPER — III: ENGLISH
Theory: 3 Hours/Week; Credits: 3 Marks: 100 (Internal: 20; External: 80)

Prescribed Textbook entitled: English for Excellence
Published by Orient BlackSwan

UNIT I: GENDER EQUALITY

1. *Achieving Gender Equality in India: What Works, and What Doesn’t” by Smriti Sharma
2. “They Shut me up in Prose™ by Emily Dickinson

3. Prepositions

4. Phrasal Verbs

UNIT II: GENDER ROLES

1. “The Wonder Story of Kalpana Saroj” by Rakhi Chakraborthy
2. “The Kitchen™ by Vimala

3. Voice

4. Technical Vocabulary

UNIT III: ENDING VIOLENCE AGAINST WOMEN

“What is my Name?” by P.Sathyavathi

“Voice of the Unwanted Girl” by Sujatha Bhatt
Connectives

Idioms

R O Ik e



KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.A/B.COM/BBA/B.SC ENGLISH IT YEAR
SEMESTER -1V

PAPER - IV: ENGLISH

Theory: 3 Hours/Week; Credits: 3 Marks: 100 (Internal: 20; External: 80)

Prescribed Textbook entitled: English for Excellence
Published by Orient BlackSwan

UNIT I: RENEWABLE AND NON-RENEWABLE RESOURCES

Jadav Payeng

“The Tame Bird was in a Cage” by Rabindranath Tagore
Reported Speech

Commonly Confused Words

B L B

UNIT II: ECOSYSTEMS AND ENVIRONMENTAL POLLUTION

1. “Climate Change and Global Warming™” by Michael Shafer
2. “A Requiem for Earth” by O.N.V.Kurup

3. Conditionals

4. Suffixes

UNIT III: CONSERVATION AND BIODIVERSITY

1. “The Ungrateful Man: A Conversation between Trees ” by Swathi Shenoy
2. “The Felling of the Banyan Tree” by Dilip Chitre

3. Common Errors

4. Collocations



KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
DEPARTMENT OF ENGLISH
Under Graduate Courses (Under CBCS 2021- 2022 onwards)
GENERAL ENGLISH HI-YEAR, V- SEMESTER
B.A. B.COM., B.Sc., B.B.A., B.ACL).
PAPER - V- ENGLISH
COMMUNICATION SKILLS

I nglish through Human Values and Ethics

Theory: 3 Hours/Week: Credits: 3 Marks: 75 (Internal: 15; External: 60)

PROSE Toleﬁnce isa ’\'Ioral \" muc - kaa T W :lenbcrg
Unitl l'm::-u- ihe How Happ} is the Lulle Stone - Emt]} DwLmson T e
L.-\N‘GITA_;]E Paragraph Wmmg :
Pnd:;;: S thn Cities were \I;ture 'S H:wen Harini \agendra ; f
Unit 2 l’nmli Wherc lh; Mmd is W:lhnu_tf-fe;; _-amdranath Taaore

L.-\\l.' t-,\c;l-' T\.oi..-makmg

PROSE Why we Love Holiday Rituals and Traditions — Dimiiris Xygalatas
Unitd POEM Sonnets are Full of Love — Christina Rossetti

LANGUAGE Public Speaking

PRESCRIBED TEXTBOOK: English for Career: A Course book for Undergraduate Learners

Eds. K. Purushotham, M. Rajeshwar and R. Meghana Rao. Published by Orient Blackswan.2021.

FArEXTT g

Dr. B. Krishnaiah Dr. R. Meghana Rau

Chairpers i
EXTERNAL MEMBER ] dies ln F.I"';\'“s
A : MBE H of English Boﬂf]ﬂﬁ: Universly
Dr. B. KRISFINAIAH '*“(ATIYAUNNERQTV - ANGAL .506 009.
Assislant Professor Warangal-50€ 009 > v_’wH

D -ozrimenl of English
chool of Humanilties

Unru...rs;l of Hyderabad
Hyderabad-500 0486.




KAKATIVA UNIVERSITY WARANGAL -TELANGANA
DEPARTMENT ( "W ENGLISTHE
onrses (Under CBCS 2021 2022 onwards)

Under Graduate ¢

GENERAL ENGI ASH Y EAR, V- SEMESTER

B. AL B.Com, B.Se, BUBAL B.A(L).

PAPER - VI : ENGLISH

COMMUNICATION SKILLS
English for Employability skills

Theory: 3 Hours/Week; Credits: 3: Marks: 73 (hternal: 13; External: 60

PROSE Srcclakshml Suresh VEH
Unit 1 POEM For whom the Bcll Tolls - .Iohn Dcnnc _
e s R
GE Oﬂlcmlﬁl'.il_ers i _ e
PROSE How Work can be Made Meamngful - I{aue Ba:ley
Unit2 VPOEM -Tedmwork Edgar Albert Guest
E:NGU‘A Job Application Letters and Curriculum Vitae
| f’uosz " How the Corona-virus Sparked a Wave of Innovation — Sreevas

Sahasranamam
Unit3 POEM See it through - Edgar Albert Guest

LANGUA

; Email etiquetie
GE

PRESCRIBED TEXTBOOK: English for Careers: A Course book for Undergraduate Learners

Eds. K. Purushotham. M. Rajeshwar and R. Meghana Rao. Published by Oric:;l Blackswan, 2021.

Vﬂu‘
Hbf\’%u NX' \\\P’L‘L.

Dr. B. Krishnaiah P. Nirmala
Dr. &, KRISHNAIAH HEAS oot
_ A nsistant Profe Repartme
nent of Er?gﬁ;h «+ KATIYA UNIVERSITY
=i Humanilies - -

; of Hyderabad
crabad-500 046,




Unit-I

Unit -1

Unit-III

Unit-IV

C.B.C.S Pattern Syllabus from 2019-2010 onwards
B.A., B.Sc., B.Com. & B.BA

1st Semester I[Ind Languages - Telugu

PAS B0

1) EodS drgrgio- SHod
2) REKrD 56 - Sren)d8 PToEd
3) HodBend éa’J‘énJ-@cgoé Koretitots

BEoE BQE0

1) sPoen-rhderd ©doed)
2) ma*—é&)—m.ﬁ)o AP WE
3) HoADW-Tm Hep HYady
4) =0%z6-§ &

SUS EQSz0
HEHBD ($He) - 2.fover AESen

gRP PP -TgE8e0

oD Hereew, TR, Joghen, JHrren, Bentd TE

TS e

& Tt
- | "L}FL.,.

NAA8e -




Unit -1

Unit-II

Unit-III

Unit -1V

C.B.C.S Pattern Syllabus from 2019-2010 onwards
B.A., B.Sc., B.Com. & B.B.A.
2nd Semester IInd Languages - Telugu

ERARREREE

1) Kol IrFo-SS

2) S8 Hosdo-Iwy

3) DogrRmrer-ddh o 5D

BT BD&E0

1) YFod Sp-trahi@Pen Do)
2) eodSonlo-trdsd éaé;’::uaﬂéaém
3)  (DDoTDHven-ten . TPTCDE0G

4) OO -TE0b

SIS griio

1) dorrodo-Serd S5 I

2) DoEX) - sl e AHE TS

3) & Do - wEHBo (HEeHos

4) e $5Pood-BHes Jodd IR

$oB
s odre, SoB8Sre, T8reo, D80, sh3obd, BLAB, BHE, Ao,
oo, eamo, Sb¥o, Ef}gé, Efnﬁ@’agé, Jnegedso

R




KAKATIYA UNIVERSITY, WARANGAL
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PROPOSED SYLLABUS (2019-20) for B.Sc Microbiology .
Code: BS 104, DSC
B.Sc I year: I Semester Paper-I Theory

Paper Title: Introductory Microbiology 4HPW-credits: 4

1! Credit: Introduction

Microbiology: Definition and scope. History of microbiology: Contribution of Antony Van
Leeuwenhoek, Edward Jenner, Louis Pasteur, Robert Koch, Iwanoswky, Beijernik,
Winogradsky and Alexander Fleming.

Microbiological Techniques: Sterilization and Disinfection - Physical methods (dry and moist
heat), filtration, radiation. Chemical methods (alcohols, phenols, aldehydes, fumigants)

2" Credit: Microscopy and Staining methods

Principles and applications of Microscopy-Bright field, Dark field, Phdse-contrast,
Fluorescent and Electron microscopy (SEM and TEM). Ocular and stage micrometry.
Principles and types of stains-Simple stain, Differential stain, Negative stain.

Structural stain: spore, capsule, flagella

3" Credit: Classification, Isolation and Identification of Microorganisms

Classification of living organisms; Haeckel, Whittaker and Carl Woese systems.
Differentiation of prokaryotes and eukaryotes. Classification and identification of bacteria as
per the second edition of Bergey’s manual of systematic bacteriology. Classification of
protozoa, microalgae and fungi. :

Growth media — synthetic, semi- synthetic, selective, enrichment and differential media.
Isolation of Pure culture techniques - Enrichment culturing, Dilution plating, streak plate,
spread plate, Micromanipulator. Preservation of Microbial cultures — Sub culturing,
overlaying cultures with minerals oils, sand cultures, lyophilization, storage at low
temperature.

4™ Credit: Structure and General Characteristics of Microorganisms

General characteristics of prokaryotes: Bacteria, Archaea bacteria. Rickettsia, Mycoplasma,
Cyanobacteria and Actinomycetes. Ultra structure of bacterial cell: cell wall, cell membrane,
ribosomes, nucleoid, capsule, flagella, fimbriae, endospores & storage granules.

General characteristics of eukaryotes: protozoa, microalgae and fungi.

General characteristics and classification of virus. Morphology and structure of lambda
bacteriophage (lytic and lysogeny), TMV and HIV. '




References:

1. Michael J. Pelczar, Jr. E.C.S.Chan, Noel R. Krieg Microbiology Tata McGraw- Hill
Publisher.

2. Prescott, M.J., Harly, J.P. and Klein Microbiology 5t Edition, WCB Mc GrawHill,
New York.

3. Madigan, M.T., Martinkl, J.M and Parker,j. Broch Biology of Microorganism, gth
Edition, MacMillan Press, England.

4. Dube, R.C. and Maheshwari, D.K. General Microbiology S Chand, New Delhi.

I-Semester Practical Paper-I

Introductory Microbiology 2HPW-Credits-1

5" Credit: Practicals

[S—

Compound microscope and its handling.

2. Sterilization techniques: Autoclave, Hot air oven and filtration

3. Calibration of microscope by ocular , stage micrometer and measurement of
bacterial and fungal spores. ,

4. Simple and differential staining (Gram staining), Spore staining, capsule staining
and flagellar staining.

5. Microscopic observation of bacteria (Gram positive bacilli and cocci, Gram

negative bacilli), cyanobacteria (Nostoc, Spirulina), fungi (Saccharomyces,

Rhizopus, Aspergillus, Penicillium)

Bacterial motility: hanging drop method

Preparation of culture media: Solid/Liquid.

8. Isolation of bacteria by serial dilution and pure cultures methods (streak, spread
and pour plate techniques)

9. Preservation of microbial cultures- Slant, Stab, mineral oil overlay and glycerol
stocks

10. Bacterial biochemical identification-IMViC test, carbohydrate fermentation test

~ o

References:
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. Experiments in Microbiology by K.R. Aneja.
2. Gopal Reddy.M., Reddy. M.N., Sai Gopal, DVR and Mallaiah K.V. Laboratory
Experiments in Microbiology.

3. Dubey, R.C. and Maheshwari, D.K. Practical Microbiology, S. Chand and Co New
Delhi.

4. Alcamo, LE. Laboratory Fundamentals of Microbiology. Jones and Bartlett

Publishers, USA.
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B.Sc I year: II Semester Paper-II Theory
Code: BS 204, DSC

Title: Microbial Physiology and Biochemistry . 4HPW-credits-4

1* Credit: Microbial nutrition and growth

Microbial Nutrition, Uptake of nutrients by cell. Nutritional groups of microorganisms —
Autotrophs, Heterotrophs, Mixotrophs, Methylotrophs. Photosynthetic apparatus in
prokaryotes.

Bacterial growth — Different phases of growth, factors influencing bacterial growth.
Synchronous, Continuous, Biphasic Growth. Methods for measuring microbial growth —
Direct Microscopic, Viable count, Turbidometry.

2" Credit: Microbial metabolism

Bacterial photosynthesis: Outline of oxygenic and anoxygenic photosynthesis in bacteria.
Microbial respiration — Aerobic: Glycolysis, HMP Pathway, ED Pathway , TCA Cycle and
Anaplerotic reactions, Electron transport, Oxidative and Substrate level phosphorylation.
Glyoxylate cycle, Anaerobic respiration (Nitrate and Sulphate). .

3" Credit: Biomolecules

Classification and characteristics of carbohydrates (Monosaccharides, disaccharides and
polysaccharides). General characteristics of amino acids and proteins, fatty acids (saturated
and unsaturated) and lipids (sphingo lipids, sterols and phospholipids). Structure of
nitrogenous bases, nucleotides and nucleic acids.

Properties and Classification of enzymes. Biocatalysis — Induced fit and Lock & Key Model,
Coenzymes, Co-factors. Factors effecting enzyme activity.

4™ Credit: Biochemical techniques

Hydrogen ion concentration in biological fluids. pH measurement. Types of buffers and their
uses in biological reactions. Principles and application of colorimetry and chromatography
(paper and thin layer). Principles and applications of Electrophoretic techniques- Agarose gel
electrophoresis and SDS PAGE

References:

1. Michael J. Pelczar, Jr. E.C.S.Chan, Noel R. Krieg Microbiology Tata McGraw- Hill
Publisher.

2. Prescott, M.J., Harly, J.P. and Klein Microbiology 5" Edition, WCB Mc GrawHill,
New York.

3. Madigan, M.T., Martinkl, J.M and Parker,j. Broch Biology of Microorganism, gth
Edition, MacMillan Press, England.

4. Dube, R.C. and Maheshwari, D.K. General Microbiology S Chand, New Delhi.

5. Voet, D Biochemistry WCB. Mc GrawHill, Iowa.




6. N.J. Dimmock, A.J Easton, and K.N. Leppard. Introduction to Modern Virology.
Blackwell Publishing.

II-Semester Practical Paper —II

Microbial Physiology and Biochemistry 2 HPW- CREDITS-1

5t Credit: Practicals

1. Setting up of Winogradsky’s column

2. Cultivation of photosynthetic bacteria

3. Determination of viable count of bacteria

4. Turbidometric measurement of bacterial growth curve

5. Factors affecting bacterial growth — pH, temperature, salts

6. Qualitative tests for carbohydrates and amino acids

7. Determination of pH

8. Preparation of Buffers

9. Colorimetry - Principles, laws, determination of absorption maxima
10. Paper chromatography-separation of sugars/amino acids

References:

1. Experiments in Microbiology by K.R. Aneja.

2. Gopal Reddy.M., Reddy. M.N., Sai Gopal, DVR and Mallaiah K.V. Laboratory
Experiments in Microbiology.

3. Dubey, R.C. and Maheshwari, D.K. Practical Microbiology, S. Chand and Co New
Delhi.

4. Alcamo, LE. Laboratory Fundamentals of Microbiology. Jones and Bartlett
Publishers, USA. : '

Mahy, B.W.J. and Kangro, H.O. Virology — Methods Manual Academic Press, USA.
6. Burleson et al Virology — A Laboratory Manual. Academic Press, USA.
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020-2021 onwards)
B.Sc. MICROBIOLOGY |1 Year
SEMESTER - 111

MEDICAL MICROBIOLOGY & BASICS OF IMMUNOLOGY

(PAPER - I11: Discipline Specific Course)
Theory: 4 Hours/Week; Credits: 4 Marks: 100 (Internal: 20; External: 80)
Practical: 3 Hours/Week Credits: 1 Marks: 25

UNIT - I: MEDICAL BACTERIOLOGY

1. History of Medical Microbiology. Normal flora of human body.

2. Host pathogen interactions. Bacterial toxins, virulence and attenuation. Antimicrobial
resistance. Air-borne diseases —Tuberculosis. Food and water-borne diseases - Cholera,
Typhoid.

3. Contact diseases - Syphilis, Gonorrhoea. General account of nosocomial infections.

UNIT - I1: MEDICAL VIROLOGY AND PARASITOLOGY
1. Air borne diseases — Influenza. Food and water-borne diseases — Poliomyelitis, Amoebiasis.

2. Insect-borne diseases - Malaria, Dengue fever. Zoonotic diseases — Rabies
3. Viral diseases - Hepatitis B, HIV, SARS, MERS;

UNIT-I11: INTRODUCTION OF IMMUNOLOGY

1. History of Immunology, Cells and Organs of the immune system — Primary and Secondary
lymphoid organs. Function of B and T Iymphocytes. Natural Killer cells,
Polymorphonuclear cells.

2. Structure and Classification of Antigens, Factors affecting antigenicity. Antibodies: Basic
structure, Types of properties and functions of immunoglobulins

3. Types of Immunity: Innate and Acquired Immunity, Humoral and cell-mediated immune
response.

UNIT-1V: IMMUNOLOGICAL DISORDERS AND AG-AB REACTIONS
1. Types of hyper sensitivity reactions — Immediate and delayed. Systemic and Localized
autoimmune disorders. Complement pathways - Classical and Alternative pathways.
2. Types of antigen-antibody reactions — Agglutinations, Precipitation, Neutralization, Blood
groups.
3. Complement fixation Test. Labeled antibody based techniques — ELISA, RIA and
immunofluorescence; Polyclonal and Monoclonal antibodies production and application.

References:

1. Ananthanarayan R. and Paniker C.K.J. (2009) Textbook of Microbiology. 8th edition,
University Press Publication

2. Brooks G.F., Carroll K.C., Butel J.S., Morse S.A. and Mietzner, T.A. (2013) Jawetz,
Melnick and Adelberg’s Medical Microbiology. 26th edition. McGraw Hill Publication

3. Goering R., Dockrell H., Zuckerman M. and Wakelin D. (2007) Mims’ Medical
Microbiology. 4th edition. Elsevier

4. Willey JM, Sherwood LM, and Woolverton CJ. (2013) Prescott, Harley and Klein’s
Microbiology. 9th edition. McGraw Hill Higher Education

5. Madigan MT, Martinko JM, Dunlap PV and Clark DP. (2014). Brock Biology of
Microorganisms. 14th edition. Pearson International Edition.



10.

Abbas AK, Lichtman AH, Pillai S. (2007). Cellular and Molecular Immunology. 6th edition
Saunders Publication, Philadelphia.

Delves P, Martin S, Burton D, Roitt IM. (2006). Roitt’s Essential Immunology.11th edition
Wiley-Blackwell Scientific Publication, Oxford.

Goldsby RA, Kindt TJ, Osborne BA. (2007). Kuby’s Immunology. 6th edition W.H.
Freeman and Company, New York.

Murphy K, Travers P, Walport M. (2008). Janeway’s Immunobiology. 7th edition Garland
Science Publishers, New York.

Peakman M, and Vergani D. (2009). Basic and Clinical Immunology. 2nd edition Churchill
Livingstone Publishers, Edinberg



KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.Sc. MICROBIOLOGY I Year
SEMESTER - 111

MEDICAL MICROBIOLOGY & BASICS OF IMMUNOLOGY PRACTICAL
(PAPER - I11: Discipline Specific Course)
Practical: 3 Hours/Week Credits: 1 Marks: 25

Enumeration of RBC and WBC
Estimation of blood haemoglobin.

Determination of blood groups and Rh typing.

> W Do

Isolation and identification of medically important bacteria by cultural, microscopic and
biochemical tests.

Antibiotic sensitivity testing — disc diffusion method.

Parasites — Malarial parasite, Entamoeba (study of permanent slides).

Tests for disinfectant (Phenol coefficient).

Typing of human blood groups-slide agglutination

© © N o O

Estimation of hemoglobin content of human blood

10. Preparation of blood smear and different blood cell count
11. RBC count

12. WBC count

13. Differential staining of WBC by Leishman’s stain

14. Widal-slide agglutination test

15. RPR card test for syphilis

16. Tridot test

17. Tube flocculation test



KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.Sc. MICROBIOLOGY 11 Year
SEMESTER - IV

MOLECULAR BIOLGY AND MICROBIAL GENETICS
(PAPER - 1V: Discipline Specific Course)

Theory: 4 Hours/Week; Credits: 4 Marks: 100 (Internal: 20; External: 80)
Practical: 3 Hours/Week Credits: 1 Marks: 25
UNIT -1

1. Overview of prokaryotic and eukaryotic cells, cell size and shape, Eukaryotic and prokaryotic
Cell organelles, Cell division (mitosis and Meiosis)

2. Fundamentals of genetics - Mendelian laws, alleles, crossing over, and linkage. DNA and
RNA as genetic materials.

3. Structure of DNA — Watson and Crick model. Extrachromosomal genetic elements —
Plasmids and transposons. Replication of DNA — Semiconservative mechanism.

UNIT - 11
1. Brief account on horizontal gene transfer among bacteria — transformation, transduction
and conjugation.
2. Mutations — spontaneous and induced, base pair changes, frameshifts, deletions,
inversions, tandem duplications, insertions. Physical and chemical mutagens.
3. Outlines of DNA damage and repair mechanisms.

UNIT - 111
1. Concept of gene — Muton, recon and cistron. One gene-one enzyme, one gene-one
polypeptide, one gene-one product hypotheses.
2. Types of RNA and their functions. Outlines of RNA biosynthesis in prokaryotes.
3. Genetic code. Structure of ribosomes and a brief account of protein synthesis.

UNIT -1V
1. Types of genes — structural, constitutive, regulatory. Operon concept. Regulation of gene
expression in bacteria — lac operon.
2. Basic principles of genetic engineering - restriction endonucleases, DNA polymerases and
ligases, vectors. Outlines of gene cloning methods. Genomic and cDNA libraries.
3. General account on application of genetic engineering in industry, agriculture and
medicine.

References:

Genes XI, Author- B. Lewin.

Principles of Genetics, Authors- Gardner, Simmons and Snustad.

Concepts of Genetics, Authors- Klug and Cummings.

Microbial Genetics, Authors- Freifelder.

Genetics, Authors- Arora and Sandhu.

Text of Microbiology, Authors- Ananthanarayanan and Paniker.

S R Maloy, D Freifelder and J E Cronan. Microbial Genetics. Jones and Barlett Publishers.
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KAKATIYA UNIVERSITY - WARANGAL - TELANGANA
Under Graduate Courses (Under CBCS 2020 — 2021 onwards)
B.Sc. MICROBIOLOGY 11 Year
SEMESTER - IV

MOLECULAR BIOLGY AND MICROBIAL GENETICS PRACTICAL
(PAPER - 1V: Discipline Specific Course)
Practical: 3 Hours/Week Credits: 1 Marks: 25

Estimation DNA by diphenylamine (DPA) method.

Estimation of RNA by orcinol method

Study of cell division in onion root tip (mitotic divisions)

Isolation of DNA from bacteria.

Isolation of mutants of bacteria by UV exposure.

Problems related to Mendilian laws mono and dihybrid cross (problems)
Problems related to gene interactions

G N o g B~ w D PE

Problems related to DNA and RNA characteristics, Transcription and Translation.



KAKATIYA UNIVERSITY
B. Sc (CBCS) Microbiology — I11 Year
Semester-V — A (Discipline Specific Elective)
INSTRUMENTATION AND BIOTECHNIQUES

Theory syllabus

UNIT -1

1.

2.
3.

Microscopy: Brightfield and darkfield microscopy, Fluorescence Microscopy, Phase
contrast Microscopy.

Electron Microscopy (Scanning and Transmission Electron Microscopy).

Biophysical Principles: Osmosis, osmotic pressure, Donan equilibrium, diffusion
potential, diffusion coefficient, endocytosis & exocytosis, gradient of chemical
potential as driving force in transport, membrane potential & ionophores.

UNIT -1

1.

2.

3.

Chromatography: Principles and applications of paper chromatography (including
Descending and 2-D), Thin layer chromatography. Column packing and fraction
collection.

Gel filtration chromatography, ion-exchange chromatography and affinity
chromatography, GLC, HPLC.

Sedimentation and filtration.

UNIT - 11

1.

2.

3.

Electrophoresis:  Principle and applications of native polyacrylamide gel
electrophoresis.

SDS- polyacrylamide gel electrophoresis, 2D gel electrophoresis. Isoelectric focusing,
Zymogram preparation and Agarose gel electrophoresis.

Spectrophotometry: Principle and use of study of absorption spectra of biomolecules.
Analysis of biomolecules using UV and visible range. Colorimetry and turbidometry.

UNIT - IV

1.

2.

3.

Centrifugation: Principle, working and applications of centrifuge. Preparative and
analytical centrifugation, fixed angle and swinging bucket rotors.

RCF and sedimentation coefficient, differential centrifugation, density gradient
centrifugation and ultracentrifugation.

Fundamental of Radioactivity: Radioactive &non radioactive isotopes, Laws of
Radioactivity, Half life& Average life, types of radiation (a, P, y radiations)
application of radioactive isotopes in biology.



KAKATIYA UNIVERSITY
B. Sc (CBCS) Microbiology — I11 Year
Semester-V - B (Discipline Specific Elective)
INDUSTRIAL AND FOOD MICROBIOLOGY

Theory syllabus

UNIT -1
1. Introduction to Industrial microbiology: Brief history and developments in industrial
microbiology.
2. Types of fermentation processes - solid state, liquid state, batch, fed-batch and
continuous.

3. Types of fermenters — laboratory, pilot-scale and production fermenters. Components
of a typical continuously stirred tank bioreactor.

UNIT - 11
1. lIsolation of industrial strains and fermentation medium: Primary and secondary
screening. Preservation and maintenance of industrial strains.
2. Ingredients used in fermentation medium - molasses, corn steep liquor, whey &yeast
extract.
3. Microbial fermentation processes: Downstream processing - filtration, centrifugation,
cell disruption, solvent extraction.

UNIT - 111
1. Microbial production of industrial products - citric acid, ethanol and penicillin.
2. Food as a substrate for microbial growth: Intrinsic and extrinsic parameters that affect
microbial growth in food.
3. Microbial spoilage of food - milk, egg, bread and canned foods.

UNIT - IV
1. Principles and methods of food preservation and food sanitation: Physical methods -
high temperature, low temperature, irradiation, aseptic packaging. Chemical methods
- salt, sugar, benzoates, citric acid, ethylene oxide, nitrate and nitrite.
2. Dairy products, probiotics and Food-borne Diseases: Fermented dairy products
yogurt, acidophilus milk, kefir, dahi and cheese.
3. Probiotics definition, examples and benefits.
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KAKATIYA UNIVERSITY
B. Sc (CBCS) Microbiology — I11 Year
Semester-V - B (Discipline Specific Elective)
INDUSTRIAL AND FOOD MICROBIOLOGY

Practical syllabus

Microbial fermentation for the production and estimation of amylase.
Microbial fermentation for the production and estimation of citric acid.
Microbial fermentation for the production and estimation of ethanol.
Determination of the microbiological quality of milk sample by MBRT.
Isolation of fungi from spoilt bread/fruits/vegetables.

Preparation of yogurt.

References:

7.

8.

9.

10.

11.
12.

13.

14.

15.

16.

Crueger W and Crueger A. (2000). Biotechnology: A textbook of Industrial
Microbiology. 2ndEdition. Panima Publishing Company, New Delhi.

Patel AH. (1996). Industrial Microbiology .1st Edition. MacMillan India Limited
Publishing Company Ltd. New Delhi, India.

Tortora GJ, Funke BR, and Case CL. (2008). Microbiology: An introduction.9th
Edition. Pearson Education.

Willey JM, Sherwood LM AND Woolverton CJ (2013), Prescott, Harley and Klein’s
Microbiology.9thEdition. McGraw Hill Higher education.

Casida LE. (1991). Industrial Microbiology. 1st edition. Wiley Eastern Limited.
Stanbury PF, Whitaker A and Hall SJ. (2006). Principles of Fermentation
Technology. 2nd edition, Elsevier Science Ltd.

Adams MR and Moss MO. (1995). Food Microbiology. 4th edition, New Age
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KAKATIYA UNIVERSITY
B. Sc (CBCS) Microbiology — I11 Year
Semester-VI — (Discipline Specific Elective)
CELL BIOLOGY

Theory syllabus

UNIT -1

1.
2.

3.

Structure of Cell: Plasma membrane: Structure and transport of small molecules.

Cell Wall: Eukaryotic cell wall, extracellular matrix and cell matrix interactions, cell-
cell Interactions - adhesion junctions, tight junctions, gap junctions, and
plasmodesmata (only structural aspects).

Mitochondria, chloroplasts and peroxisomes.

UNIT - 11

1.

Cytoskeleton: Structure and organization of actin filaments, association of actin
filaments with plasma membrane, cell surface protrusions, intermediate filaments,
microtubules.

2. Nucleus: Nuclear envelope, nuclear pore complex and nuclear lamina. Chromatin —
Molecular organization. Nucleolus.
3. Protein targeting and Transport
UNIT - 111
1. Golgi Apparatus — Organization, protein glycosylation, protein sorting and export
from Golgi Apparatus. Lysosomes.
2. Cell Signaling: Signaling molecules and their receptors. Function of cell surface
receptors.
3. Pathways of intracellular receptors — Cyclic AMP pathway, cyclic GMP and MAP
kinase pathway.
UNIT - IV
1. Cell Cycle, Cell Death and Cell Renewal: Eukaryotic cell cycle and its regulation,
Mitosis and Meiosis.
2. Development of cancer, causes, types, Diagnosis and therapy. Programmed cell death.

3. Stem cells. Types: Embryonic stem cell, induced pluripotent stem cells.



KAKATIYA UNIVERSITY
B. Sc (CBCS) Microbiology — I11 Year
Semester-VI — A (Discipline Specific Elective)
CELL BIOLOGY

Practical syllabus

Study a representative plant and animal cell by microscopy.
Cytochemical staining of DNA - Feulgen.

Study of polyploidy in Onion root tip by colchicine treatment.
Identification and study of cancer cells by photomicrographs.
Study of cell division in onion root tip (mitotic divisions)
Study of different stages of Mitosis.

Study of different stages of Meiosis by permanent slides.

NogakowdhE

References:

1. Hardin J, Bertoni G and Kleinsmith LJ. (2010). Becker’s World of the Cell. 8th
edition. Pearson.

2. Karp G. (2010) Cell and Molecular Biology: Concepts and Experiments. 6th edition.
John Wiley & Sons. Inc.

3. De Robertis, EDP and De Robertis EMF. (2006). Cell and Molecular Biology. 8th
edition. Lipincott Williams and Wilkins, Philadelphia.

4. Cooper, G.M. and Hausman, R.E. (2009). The Cell: A Molecular Approach. 5th
Edition. ASM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.



KAKATIYA UNIVERSITY
B. Sc (CBCS) Microbiology — I11 Year
SEMESTER-VI-C
ENVIRONMENTAL MICROBIOLOGY

Theory syllabus

UNIT -1

1. Aero microbiology: Bioaerosols, Air borne microorganisms (bacteria, Viruses, fungi).

2. Impact of air borne microorganisms on human health and environment.

3. Significance of air borne microorganisms in food and pharma industries and operation
theatres, allergens.

UNIT - 11

1. Air sample collection and analysis: Bioaerosol sampling, air samplers, methods of
analysis, CFU.

2. Culture media for bacteria and fungi, Identification characteristics.

3. Control measures: Fate of bioaerosols, inactivation mechanisms — UV light, HEPA
filters, desiccation, Incineration.

UNIT - 111

1. Water Microbiology: Water borne pathogens.

2. Water borne diseases.

3. Microbiological analysis of water: Sample Collection, Treatment and safety of
drinking (potable) water.

UNIT - IV

1. Methods to detect potability of water samples: Standard qualitative procedure:
presumptive test(MPN test), confirmed and completed tests for faecal coliforms

2. Membrane filter technique and Presence/absence tests.

3. Control measures:Precipitation, chemical disinfection, filtration, high temperature,
UV light.

References:

1. Da Silva N, Taniwaki MH, Junqueira VC, Silveira N, Nascimento MS, Gomes RAR
(2012) Microbiological Examination Methods of Food and Water-A Laboratory
Manual, CRC Press

2. Atlas RM and Bartha R. (2000). Microbial Ecology: Fundamentals & Applications.
4th edition. Benjamin/Cummings Science Publishing, USA.

3. Maier RM, Pepper IL and Gerba CP. (2009). Environmental Microbiology. 2nd
edition, Academic Press.

4. Hurst CJ, Crawford RL, Garland JL, Lipson DA (2007) Manual of Environmental

Microbiology, 3rd edition, ASM press.



KAKATIYA UNIVERSITY
B. Sc (CBCS) Microbiology — 11 Year
SEMESTER-VI-C
ENVIRONMENTAL MICROBIOLOGY

Practical’s

1. Determination of Biochemical Oxygen Demand (BOD) of sewage water

2. Determination of Chemical Oxygen Demand (COD) of industrial waste water
3.Bacteriological examination of water using multiple tube fermentation test: presumptive
test, confirmed test and completed coli form test

4. Analysis of Air Microflora



KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)

B.Sc. ZOOLOGY I Year
SEMESTER -1

m

ANIMAL DIVERSITY —INVERTEBRATES
(Core Paper -I)

Theor t Hours/Week 4 Credit Internal mark:

UNIT -1
1.1 Protozoa

1.1.1  General Characters and Classification of Protozoa up to Orders with examples

1.1.2 Type Study —Elphidium

1.1.3  Locomotion and Reproduction

1.1.4 Epidemiology of Protozoan diseases — Amoebiasis, Giardiasis, Leishmaniasis, Malaria

1.2 Porifera

1.2.1  General characters and Classification of Porifera up to Orders with examples
1.2.2  Type study - Sycon

1.2.3 Canal system in Sponges

1.2.4  Types of Cells and Spicules in Porifera.

UNIT-11
2.1 Cnidaria

2.1.1General characters and Classification of Cnidaria up to classes with examples
2.1.2 Type study -Obelia

2.1.3 Polymorphism in Cnidarians with examples

2.1.4 Corals and Coral Reef formation

2.2 Helminthes

2.2.1 General characters and Classification of Platyhelminthes up to classes with examples
2.2.2 Type study -Schistosoma

2.2.3 General characters and Classification of Nemathelminthes up to classes with examples
2.2.4 Type study —Dracanculus; Parasitic Adaptations in Helminthes

UNIT-111
3.1 Annelida

3.1.1 General characters and Classification of Annelida up to classes with examples
3.1.2 Type study — Hirudinaria granulosa

3.1.3 Evolutionary significance of Coelome and Coelomoducts and Metamerism
3.1.4 Economic Importance of Annelida (Polychaeta, Oligochaeta and Hirudinea)

M : : ’ " A\ = f’y;/ x“:\ ! /\//
— ;u“, \\“/ N\ s - \\../;t \L/\([///,"
Department Of Zoology Dr. G. SHAMITE
University College ChairpersoﬂTHA
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3.2Arthropoda

3.2.1 General characters; Classification of Arthropoda upto classes with examples
3.2.2Type study —Palaemon(Prawn)

3.2.3Crustacean Larvae; Insect metamorphosis; Useful and Harmful Insects
3.2.4Peripatus- Structure and affinities

UNIT -1v

4.1 Mollusca

4.1.1 General characters; Classification of Mollusca upto classes with examples
4.1.2Type study -Pila (Snail) ’

4.1.3 Pearl formation; Torsion and Detorsion in Gastropods

4.1.4 Molluscs as Bio-indicators, Vectors and Pests; Economic importance

4.2 Echinodermata

4.2.1 General characters and Classification of Echinodermata upto classes with examples
4.2.2 Type study- Star Fish

4.2.3Echinoderm larvae and their evolutionary significance

4.2.4 Autotomy, Regeneration and Symmetry of Echinoderms

Suggested Readings:

1. L.H. Hyman ‘The Invertebrates’ Vol [ Il and V. - M.C. Graw Hill Company Ltd.

2. Kotpal, R.L. 1988 - 1992 Protozoa, Porifera, Coél'enterata, Helminthes;

Arthropoda, Mollusca, Echinodermata. Rastogi Publications, Meerut.

3. E.L. Jordan and P.S. Verma‘Jnvertebrate Zoology’ S. Chand and Company.

4. R.D. Barnes ‘Invertebrate Zoology’ by: W.B. Saunders CO., 1986.

S. Barrington. E.J.W., ‘Invertebrate structure and Function’ by ELBS.

6. P.S. Dhami and J.K. Dhami.Invertebrate Zoology. S. Chand and Co. New Delhj.

7. Parker, T.J. and Haswell‘4 text book of Zoology’ by, W.A., Mac Millan Co. London.
8. Barnes, R.D. (1982).Invertebrate Zoology, V Edition”
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KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)

B.Sc. ZOOLOGY I Year
SEMESTER -1

\

ANIMAL DIVERSITY - INVERTEBRATES
(PRACTICAL)

Instruction: 3 hrs per week
No. of Credits: 1

1. Study of museum slides / specimens/models (Classification of animals up to orders)

1) Protozoa:Amoeba, Paramoecium, Paramoecium Binary fission and Conjugation, Vorticella,
Lntamoebahistolvtica, Plasmodium vivax

i) Porifera:Sycon, Spongilla, Euspongia, Sycon- T.S &L.S, Spicules, Gemmule

ii1) Coelenterata: Obelia — Colony & Medusa, Aurelia, Physalia, Velella, Corallium, Gorgonia,
Pennatula

iv) Platyhelminthes: P/anaria, Fasciolahepatica, I'asciolalarval forms — Miracidium, Redia,
Cercaria, Eclzinococcu.s'granu/osu.s; Taeniasolium, Schistosomahaematobium

v) Nemathelminthes: 4scaris(Male & Female), Drancunculus, Ancylostoma, Wuchereria

vi) Annelida: Nereis, Aphrodite, Chaetopteurs, Hirudinaria, Trochophore larva

vii) Arthropoda: Cancer, Palaemon, Scorpion, Scolopendra, Sacculina, Limulus, Peripatus,
Larvae -Nauplius, Mysis, Zoea,Mouth parts of male & female Anopheles and Culex,
Mouthparts of Housefly and Butterfly.

viii) Mollusca: Chiton, Pila, Unio, Pteredo, Murex, Sepia, Loligo, Octopus, Nautilus, Glochidium
larva

ix) Echinodermata: Asserias, Ophiothrix, Echinus, Clypeaster, Cucumaria, Antedon, Bipinnaria larva

2. Demonstration of dissection / dissected / virtual dissection:
Prawn: Appendages, Digestive system, Nervous system, Mounting of Statocyst

3. Laboratory Record work shall be submitted at the time of practical examination
4. An “Animal album” containing photographs, cut outs, with appropriate write up about the
abovementioned taxa. Different taxa/ topics may be given to different sets of students for this

purpose.
5. Computer aided techniques should be adopted as per UGC guide lines.

Suggested manuals:

1. Practical Zoology- Invertebrates by S.S.Lal e
2. Practical Zoology — Invertebrates by P.S Verma 0 o
3. Practical Zoology —Invertebrates by K.P.Kurl Y
ko ok ONNNY - il
Dr. G. SHAMITHA
HEAD Chai?éerson
Department Of Zoology Board of Studies

University College  Department of Zoology & Sericulture Unit
Kakatiya University, KAKATIYAUNIVERSITY - WGL-506009 (T.S)
WARANGAL.-506009(T.S"



KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)

B.Sc. ZOOLOGY I Year
' SEMESTER - 11
\
ANIMAL DIVERSITY - VERTEBRATES
(Core Paper - 1)
Theory 4 Hours/Week 4 Credit Internal marks = 20
Practical 3 Hours/Week 1 Credit External Marks = 80

UNIT -1

1.1 Hemichordata

1.1.1 General characters and Classification of Hemichordates upto classes with examples
1.1.2Balanoglossus- Structure and affinities
1.1.3. Larval Significance (Tornaria)

1.2. Protochordata _ _
1.2.1 General Characters and Classification of Chordates up to orders with examples
1.2.2 Salient features of Urochordata; Retrogressive metamorphosis in Urochordata
1.2.3 Salient features and affinities of Cephalochordata
1.2.4 General Characters of Cyclostomata; Comparison of Petromyzonand Myxine

UNIT -1I

2.1 Pisces

2.1.1 General characters of and Classification of Pisces up to orders with examples
2.1.3Scoliodon- Digestive,Respiratory, Circulatory and Nervous system

2.1.4 Types of Scales, Types of Fins

2.1.5 Migration in Fishes

2.2 Amphibia

2.2.1 General characters and Classification of Amphibians up to orders with examples.
2.2.2Rana tigrina- Respiratory, Circulatory and Nervous systems

2.2.3 Parental care in Amphibians; Neoteny and Paedogenesis

2.2.4 Metamorphosis in Amphibians and its hormonal control

Unit — III
3.1 Reptilia

3.1.1 General characters and Classification of Reptilia up to orders with examples
3.1 .2Calotes—Digestive,Respiratory, Circulatory and Nervous systems

3.1.3 Temporal fossa in Reptiles and its evolutionary importance

3.1.4 Distinguished characters of Poisonous and Non-poisonous snakes
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3.2 Aves

3.2.1 General characters and Classification of Aves upto orders with examples.
3.2.2Columba livia- Digestive, Respiratory,Circulatory and Nervous systems
3.2.3 Migration in Birds

3.2.4 Flight adaptation in Birds

Unit-1V
4.1 Mammalia

4.1.1 General characters and Classification of Mammalia upto orders with examples
4.1.2Rabbit- Digestive, Respiratory,Circulatory and Nervous systems
4.1.3Dentition in Mammals

4.1.4 Aquatic adaptations in Mammals

Suggested Readings:

1. E.L.Jordan and P.S. Verma‘Chordate Zoology’ -. S. Chand Publications.
2. Mohan P.Arora. ‘Chordata — I, Himalaya Publishing House Pvt.Ltd.
3. Marshal, Parker and Haswell‘ 7ext book of Vertebrates’. ELBS and McMillan, England.

4. Alfred Sherwood Romer. Thomas S. Pearson ‘7he Vertebrate Body, Sixth edition,
CBS CollegePublishing, Saunders College Publishing
5. George C. Kent, Robert K. Carr. Comparative Anatomy of the Vertebrates, 9th ed. McGrawHill.

6. Kenneth Kardong/Vertebrates: Comparative Anatomy, FFunction and Evolution, 4th ed,*‘McGraw Hill,
7. J.W. Young, The Life of Vertebrates, 3rd ed, Oxford University press.

8. Harvey Pough F, Christine M. Janis, B. Heiser, Vertebrate Life, Pearson, 6th ed, Pearson
Education Inc.2002.
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KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)

B.Sc. ZOOLOGY I Year
SEMESTER - 11

ANIMAL DIVERSITY - VERTEBRATES
(PRACTICAL)

Instruction: 3 hrs per week
No. of Credits: 1

I. Study of museum slides / specimens / models (Classification of animals up to orders)
1. Hemichordata: Balanoglossus, Tornmaria larva
2. Protochordata: Amphioxus, Amphioxus T.S. through pharynx
3. Cyclostomata: Petromyzon, Myxine, Ammocoetus larva
4

. Pisces: Sphyrna, Pristis, Torpedo, Channa, Pleuronectes, Hippocampus, Exocoetus, Echieneis,
Labeo, Catla, Clarius, Auguilla, Protopterus,Scales: Placoid, Cycloid, Ctenoid

7]

Amphibia: /chthyophis, Amblystoma, Siren,Hyla, Rachophous, Bufo, Rana,
Axolotal larva

6. Reptilia : Draco, Chemaeleon, Gecko, Uromastix, Vipera russeli, Naja, Bungarus, Fnhydrina,
Typhlops, Ptyas, Testudo, Trionyx, Crocodilus

7. Aves: Archaeopteryx, Passer, Psittacula, Bubo, Alcedo, Columba, Corvus, Pavo ,Collection
and study of different types of feathers: Quill, Contour, Filoplume, Down

8. Mammalia: Ornithorthynchus, Tachyglossus, Pteropus, I'unambulus, Manis, Loris, Hedgehog:
) Y8 p genog

9. Histology:T.S. of Liver, Pancreas, Kidney, Stomach, Intestine, Lung, Artery, Vein, Bone T.S,
Spinal Cord. T.S.

II. Osteology:
Rabbit — Axial Skeleton (Bones of Skull and Vertebral Column),
Varanus, Pigeon and Rabbit - Appendicular skeleton (Bones of Limbs and Girdles

IIL. Demonstration of dissection / dissected / virtual dissection: Labeo / Tilapia
1. Digestive system 2. Brain, Weberian Oscicles3. V, VII, IX, X cranial nerves
IV. Laboratory Record work shall be submitted at the time of practical examination

V. An “Animal album” containing photographs, cut outs, with appropriate write up about the above
mentioned taxa. Different taxa/ topics may be given to different sets of students for this purpose.

VL.  Computer aided techniques should be adopted as per UGC guide lines.

Suggested manuals:

1. S.S.Lal, Practical Zoology — Vertebrata

2.P.S.Verma, A manual of Practical Zoology— Chordata 7)1/ .
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KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)

B.Sc. ZOOLOGY Il Year
SEMESTER - 111

ANIMAL PHYSIOLOGY AND ANIMAL BEHAVIOUR

Theory 4 Hours/Week 4 Credit Internal marks = 20
Practical 3 Hours/Week 1 Credit External Marks = 80

UNIT - |
1.1 Digestion

1.1.1 Enzymes: Definition, Classification, Inhibition, Regulation
1.1.2 Digestion of Carbohydrates, Proteins, Lipids and Cellulose
1.1.3Absorption and Assimilation of digested food

1.1.4 Role of Gastrointestinal hormones in digestion

1.2 Excretion, Homeostasis and Osmoregulation

1.2.1 Classification of Animals on the basis of excretory products: Ammonotelic,
Ureotelic, and Uricotelic; Structure and function of Nephron
1.2.2Urine formation and Counter current mechanism

1.2.3 Concept and Mechanism of Homeostasis
a) Hormone regulation of Blood Glucose levels in Human being
b) Water and lonic Regulation by Marine and Fresh water Animals
¢) Thermo regulation in Human being
1.2.4. Osmoregulation in Marine, Fresh and Brackish water Animals

UNIT -11

2.1 Respiration

2.1.1Definition of Respiration, Respiration mechanism, External, Internal and Cellular Respiration.
2.1.2 Respiratory Pigments; Transport of Oxygen, Oxygen dissociation curves, and Bohr’s Effect;
2.1.3 Transport of Carbon dioxide, Chloride shift

2.1.4 Regulation of Respiration; Nervous and Chemical Mechanism

2.2 Circulation

2.2.1 Types of Circulation Open and Closed; Structure of Mammalian Heart

2.2.2 Types of Hearts: Myogenic and Neurogenic

2.2.3 Heart functions - Conduction and Regulation of Heart beat, Regulation of Heart rate; ECG
2.2.4 Tachycardia and Bradycardia; Blood Clotting mechanism

UNIT=111
3.1 Muscle Contraction

3.1.1Types of Muscles

3.1.2 Ultra structure of skeletal muscle fibre

3.1.3 Mechanism and Chemical changes during Muscle Contraction (Sliding filament theory)
3.1.4 Twitch Tetanus summation and Treppe fatigue



3.2 Nerve Impulse

3.2.1 Structure of Neuron

3.2.2 Nerve impulse - Resting potential, Threshold potential and Action potential,
Conduction of Nerve impulse

3.2.3 Transmission of Nerve impulse

3.2.4 Synapse and Synaptic transmission; Neurotransmitters-EPSP, IPSP

3.3 Endocrine System

3.3.1 Endocrine glands - Structure, secretions and functions of Pituitary gland

3.3.2 Thyroid, Parathyroid, Adrenal glands and Pancreas

3.3.3 Hormone action and Concept of Secondary messengers

3.3.4 Male and Female Hormones; Hormonal control of Menstrual cycle in human beings

UNIT -
4.1 Animal Behaviour

4.1.1 Types of Behaviour- Innate and Acquired; Instinctive and Motivated behaviour
4.1.2 Taxes, Reflexes, Tropisms

4.2 Learning and Memory

4.2.1 Types of Learning: Trial and Error Learning, Imprinting, Habituation

4.2.2 Conditioning: Classical Conditioning; Instrumental conditioning, Examples of Conditioning,

Pavlov’s Experiment
4.3 Social Behaviour and Communication

4.3.1 Social behaviour of insects (Dance language of honey bees)Colonial Existence of Bees and

Termites; Pheromones
4.4 Biological Rhythms
4.4.1 Biological Clocks, Circadian Rhythms; solar and lunar Rhythms; Circannual Rhythms

Suggested Readings:

1. Gerard J. Tortora and Sandra Reynolds Garbowski Principles of Anatomy and Physiology,

Tenth Ed., John Wiley & Sons

2. Arthur C. Guyton MD, A Text Book of Medical Physiology, Eleventh ed., JohnE. Hall, Harcourt

Asia Ltd.

William F. Ganong, A Review of Medical Physiology, 22 ed, McGraw Hill, 2005
Sherwood, Klandrof, Yanc, Animal Physiology, Thompson Brooks/Coole, 2005.
Sherwood, Klandrof, Yanc, Human Physiology, Thompson Brooks/Coole, 2005.
Knut Scmidt-Nielson, Animal Physiology, 5th edition, Cambridge Low Price Edition.
Roger Eckert and Randal, Animal Physiology, 4th ed, Freeman Co, New York.
Singh. H.R, Text Book of Animal Physiology and Biochemistry
Nagabhushanam, Comparative Animal Physiology

10 Veer Bal Rastogi, Text Book of Animal Physiology

11. Dasmann, “Wild Life Biology”

12. ReenaMathur, “Animal Behaviour”

13. Alocock, “Animal Behaviour- an Evolutionary Approach

*hkkkhkhkkk
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KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)

B.Sc. ZOOLOGY Il Year
SEMESTER - 111

ANIMAL PHYSIOLOGY AND ANIMAL BEHAVIOUR
(PRACTICAL)

Instruction: 3 hrs per week
No. of Credits: 1

1. Qualitative tests for identification of carbohydrates, proteins and fats

2. Qualitative tests for identification of ammonia, urea and uric acid
(Nitrogenous excretory products)
3. Zonation of gut in Cockroaches

4. Study on effect of pH and Temperature on salivary amylase activity

5. Study of permanent histological sections of mammalian endocrinal glands: Pituitary, Thyroid,
Pancreas, Adrenal gland

Estimation of Haemoglobin by Sahli's method

Estimation of Blood Clotting time

Estimation of total protein by Biuret’s method

© ® N o

Estimation of unit metabolism of fish

e Laboratory Record work shall be submitted at the time of practical examination

e Computer aided techniques should be adopted as per UGC guide lines.
Suggested manuals:

Tortora, G.J. and Derrickson, B.H. (2009).Principles of Anatomy and Physiology, XII
Edition, John Wiley & Sons, Inc.

Widmaier, E.P., Raff, H. and Strang, K.T. (2008) Vander’s Human Physiology, XI
Edition., McGraw Hill

Guyton, A.C. and Hall, J.E. (2011). Textbook of Medical Physiology, XII Edition,
Harcourt Asia Pvt. Ltd/ W.B. Saunders Company

Berg, J. M., Tymoczko, J. L. and Stryer, L. (2006).Biochemistry.VI Edition. W.H
Freeman and Co.

Nelson, D. L., Cox, M. M. and Lehninger, A.L. (2009).Principles of Biochemistry. IV
Edition. W.H. Freeman and Co.

Murray, R.K., Granner, D.K., Mayes, P.A. and Rodwell, V.W. (2009).
Harper’slllustrated Biochemistry. XXVIII Edition.Lange Medical Books/Mc Graw3Hill.



v KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)

B.Sc. ZOOLOGY 11 Year
SEMESTER -1V

CELL BIOLOGY, GENETICS & DEVELOPMEN TAL BIOLOGY

Theory 4 Hours/Week 4 Credit Internal marks = 20
Practical 3 Hours/Week 1 Credit External Marks = 80

UNIT -1
1.1 Cell Biology

I.I.1  Ultra structure of Animal cell

1.1.2  Structure (Fluid mosaic model) and Functions of Plasma membrane

1.1.3 Structure and functions of cell organelles — Endoplasmic reticulum, Golgi complex,
Ribosomes, Lysosomes, Mitochondria and Nucleus

1.1.4  Chromosomes - Structure, types, Cell Division- Mitosis, Meiosis, Cell Cycle and its

regulation.
UNIT-11
2.1 Molecular Biology

2.1.1 DNA (Deoxyribo Nucleic Acid) —Structure-RNA (Ribo Nucleic Acid)-Structure, types,
DNA Replication

2.1.2 Protein Synthesis — Transcription, Translation.
2.1.3  Gene Expression - Genetic Code, Operon concept. :
2.1.4 Molecular Biology Techniques — Polymerase Chain Reaction (PCR), Electrophoresis.

UNIT - I1I1
3.1 Genetics

3.1.1 Mendel’s laws of Inheritance and Non-Mendelian Inheritance , Linkage and Crossing over.
3.1.2 .Sex determination and Sex-linked inheritance.
.1.3 Chromosomal Mutations- Deletion, Duplication, Inversion,
Translocation; Aneuploidy and Polyploidy; Gene mutations- Induced
« versus Spontaneous mutations
3.1.4 Inbormn errors of metabolism.

UNIT - IV

4.1 Developmental Biology

4.1.1 Gametogenesis (Spermatogenesis and Oogenesis), Fertilization, Types of eggs,
Types of cleavages ' ‘
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Suggested Readings:

1. Lodish, Berk, Zipursky, Matsudaria, Baltimore, Darnell ‘Molecular Cell Biology'
W.H. Free man and company New York.

2. Gardner, E.J., Simmons, M.J., Snustad, D.P. (2008). Principles of Genetics. VIII Edition.
Wiley India.

3 Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics. V Edition. John Wiley and
Sons Inc.

4 Klug, W.S., Cummings, M.R., Spencer, C.A. (2012). Concepts of Genetics. X Edition.
Benjamin Cummings.

5. Russell, P. J. (2009). Genetics- A Molecular Approach. 111 Edition. Benjamin Cummings.
6. Griffiths, A.J.F., Wessler, S.R., Lewontin, R.C. and Carroll, S.B. /ntroduction to Genetic
Analysis. IX Edition.W. H. Freeman and Co.

7. Ridley, M. (2004). Evolution. 111 Edition. Blackwell Publishing

8.Campbell, N. A. and Reece J. B. (2011). Biology. IX Edition, Pearson, Benjamin,
Cummings.

9.James D. Watson, Nancy H. Hopkins ‘Molecular Biology of the Gene’

10. Gupta P.K_, ‘Genetics’
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KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)

B.Sc. ZOOLOGY II Year

SEMESTER -1V
W

7 CELL BIOLOGY, GENETICS & DEVELOPMENTAL BIOLOGY
| PRACTICAL

i

Instruction: 3 hrs per week
No. of Credits: 1

|

1

I. Cytology

1. Preparation and Identification of slides of Mitotic divisions with onion root tips
2. Preparation and Identification of different stages of Meiosis in Grasshopper Testes
| 3. Identification and study of the following slides

1). Different stages of Mitosis and Meiosis

11) Lamp brush and polytene chromosomes

I1. Genetics

1. Problems on Genetics - Mendelian inheritance, Linkage and Crossing over,
Sex linked inheritance

III. Embryology

1. Study of T.S. of Testis and Ovary of a mammal
2. Study of different stages of cleavages (2, 4, 8, 16 cell stages); Morula, Blastula
3. Study of chick embryos of 18 hours, 24 hours, 33 hours and 48 hours of incubation

IV. Laboratory Record work shall be submitted at the time of practical examination

V. An “Album” containing photographs, cut outs, with appropriate write-up about Genetics and
Embryology

e Computer aided techniques should be adopted as per UGCguide lines.

Suggested manuals:

1. Manual of laboratory experiments in Cell Biology by Edward, G.
2. Freeman and Bracegirdle — An Atlas of Embryology.
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KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)
B.Sc. ZOOLOGY II Year

SEMESTER -V

IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY

Theory 4 Hours/Week 4 Credit Internal marks = 20
Practical 3 Hours/Week 1 Credit External Marks = 80

UNIT -1
L1 Basics of Inmune system

Cells of the Immune system and the Lymphoid organs (Primary and Secondary)

First line of defences-physical and chemical barriers; second line of defences — inflammation and

phagocytosis.

.13 Types of Inmunity- Inherent (Active and Passive) and Acquired Immunity (Active and Passive)
Humoral and Cell mediated immunity. -

I.1.4 Major Histocompatibility complex (MHC)- structure and function of class I and Class II proteins.

Significance of MHC in organ transplantation; MHC restriction

UNIT-1I

I.1.
L.

S

2.1 Antibodies and Antigens and Immune system diseases

2.1.1 Antibodies(Immunoglobulins) — Structure, functions and classification, antibody diversity,
Monoclonal antibodies and applications
2.1.2  Antigens structure, antigenic determinants/epitopes, haptens, adjuvants and antigenicity.
2.1.3  Antigen-antibody reactions; Agglutination; Precipitation, Opsonization, Cytotoxicity
2.1.4 Hypersensitivity reactions. '
Autoimmunity and Immunodeficiency diseases.

Unit — IO

3.1 Animal Biotechnology and Genetically modified organisms

3.1.1 Concept and Scope of Animal Biotechnology

3.1.2 Recombinant DNA Technology and its applications.

3.1.3 Cloning Vectors- Plasmids, Cosmids and shuttle vectors, Cloning methods(Cell, Animal and Gene
cloning); Restriction enzymes and Ligases

3.1.4 Transgenesis — Methods of Transgenesis
Production of Transgenic animals- Sheep and Fish

Unit - IV
4.1 Applications of Biotechnology

4.1.1 In vitro fertilization and embryo transfer
4.1.2 Hybridoma technology — concepts and applications
4.1.3  Stem cells- Types and their applications
4.1.4 Recombinant insulin and human growth hormone; Polymerase Chain Reaction (PCR)
Animal Bioreactors- Concepts and Applications.
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ted Readings:

~ Text Book of Immunology — Ivan Riott

»  Text Book of Immunology — C.V.Rao

~ Text Book of Immunology — Nandinin Shetty

~ Text Book of Immunology — Kubey

~ Culture of Animal Cells —R. lan Freshney, Wiley Liss

~ Biotechnology — S. Mitra

~ Animal Cell Culture - Practical Approach — Ed. John. RW. Masters, Oxford

_ Biotechnology — B.D.Singh

~ Brown, T.A. (1998). Molecular Biology Labfax 11: Gene Cloning and DNAAnalysis. 11 Edition,
Academic Press, California, USA.

_Glick, B.R. and Pasternak, J.J. (2009). Molecular Biotechnology - Principles and
Applications of Recombinant DNA. IV Edition, ASM press, Washington, USA.
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KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)
B.Sc. ZOOLOGY III Year
SEMESTER -V
B e e e RN S b e N st e T
IMMUNOLOGY AND ANIMAL BIOTECHNOLOGY
PRACTICAL

Smsaoruction: 3 hrs per week
N of Credits: 1

I Immunology

Identification of Blood grouping (Demonstration of Agglutination) using kit.

Demonstration of Precipitation (VDRL/RPR) using kit.

Histological study of Lymphoid organs -Spleen, Thymus, Lymph node, Bone marrow (through
prepared slides).

Enumeration of Total RBC from a given blood sample.

Enumeration of Total WBC from a given blood sample.

Enumeration of Differential count of WBC from a given blood sample.

W N =

»

E

IL. Animal Biotechnology
1. Study the following techniques through Photographs / Virtual Lab

a) Identification of Vectors

b) Identification of Transgenic animals
¢) DNA sequencing (Sanger’s method)
d) DNA finger printing

¢) Southern blotting

f) Western blotting

2. PCR (demonstration) on site or of site demonstration.

e Laboratory Record work shall be submitted at the time of practical examination
e Computer aided techniques should be adopted as per UGC guide lines.

Suggested manuals:

1. A Hand Book of Practical Imnmunology — Ivan Riott

. Animal Biotechnology — P.K. Gupta.

Immunology, VI Edition. W.H. Freeman and Company Kindt, T. J., Goldsby, R.A., Osborne,
B. A. and Kuby, J (2006).

4. Immunology, VII Edition, Mosby, Elsevier Publication David, M., Jonathan, B., David, R. B.

(NN

and Ivan R. (2006).
5. Cellular and Molecular Immunology.V Edition.Saunders Publication, Abbas, K. Abul and

Lechtman H. Andrew (2003.)
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KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)

B.Sc. ZOOLOGY III Year
SEMESTER - VI

ECOLOGY, ZOOGEOGRAPHY AND EVOLUTION

Theory 4 Hours/Week 4 Credit Internal marks = 20

v
0

2

r4
o
o

‘ Practical 3 Hours/Week [ Credit External Marks =
INIT -1
1.1 Ecology- 1
1.1.1 Ecosystem Structure and Functions; Types of Ecosystems — Aquatic and Terrestrial
1.1.2  Bio-geo chemical nutrient cycles - Nitrogen, Carbon, Phosphorus and Water
1.1.3  Energy flow in ecosystem
1.1.4 Food chain, food web and ecological pyramids
1.1.5 Animal Associations-Mutualism; Commensalism;Parasitism; Competition, Predation
INIT-11
2.1 Ecology — 11

2.1.1 Concept of Species, Population dynamics and Growth curves

2.1.2 Community Structure and dynamics and Ecological Succession

2.1.3 Ecological Adaptations

2.1.4 Environmental Pollution- Sources, Effect and Control measures of Air, Water,
Soiland Noise Pollution

2.1.5 Wildlife conservation - National Parks and Sanctuaries of India, Endangered species;

Biodiversity and Hotspots of Biodiversity in India.

UNIT - 111
3.1 Zoogeography

3.1.1 Zoogeographical regions

3.1.2 Climatic and faunal peculiarities of Palaearctic, Nearctic, Neotropical, Oriental,
Australian and Ethiopian regions

3.1.3 Wallace line, Discontinuous distribution

3.1.4 Continental Drift

Unit-1V
4.1. Evolution

4.1.1 Theories of Evolution — Lamarckism, Neo-Lamarckism, Darwinism, Neo-Darwinism,
Modern synthetic theory, Evidences of Evolution.
4.1.2 Forces of Evolution—Natural Selection, Genetic drift, Gene flow, Genetic load, Organic
variations,Hardy Weinberg Equilibrium.
4.1.3. Isolation —Premating and post mating isolating mechanisms.
4.1.4 Speciation: Methods of Speciation - Allopatric and Sympatric; Causes and Role of
Extinction in Evolution. C/
. A
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Suggested Readings:

Ecology — Himalaya Publising company — M.P Arora

Environmental Biology — P.D. Sharma

Environmental Ecology — P.R. Trivedi and Gurdeep Raj

Indian Wildlife Threats and Prervation — Buddhadev Sharma and Te Kumar
Ecology-Principles and Application II Edn. Cambridge Univ Press, London, Champan. JL
and Re.iss MJ.

Environmental Studies, TATA McGraw Hill Com. New Delhi, Benny J oseph.
Fundamentals of Ecology Third Edn., Nataraj Publishers, Dehradun, Eugene P. Odum.
Ecology and Animal Distribution, Veea Bala Rastogi.

Text Book of Ecology and Environment, P.K. Gupta.

10 Ecology and Wildlife Biology, Bhatnagar and Bansal.

11. Evolution 3™ Edn. Blackwell Publishing, Ridley, M (2004).

12. Evolutionary Biology, Addison —~Wesley; Minkoff,E(1983).

13. Evolution. Cold Spring, Harbour Laboratory Press Barton, N. H., Briggs, D. E. G., Eisen,
J. A., Goldstein, D. B. and Patel, N. H. (2007).

14. Evolutzon IV Edition. Jones and Bartlett Publishers; Hall, B. K. and Hallgrimsson, B.
(2008).

15. Evolution, 2nd Edn, Oxford and IBH Publishing Co., New Delhi, Jan M. Savage.
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KAKATIYA UNIVERSITY
Under Graduate Courses (Under CBCS 2019 - 2022)
B.Sc. ZOOLOGY 111 Year

SEMESTER - v|
ECOLOGY, ZOOGEOGRAPHY AND EVOLUTION

PRACTICAL

Instruction: 3 hrs per week
No. of Credits: 1

Ecology

Determination of PH of Soil and Water

Estimation of Salinity (Chlorides) of water in given samples.
Estimation of Carbonates and Bicarbonates in the given water sam ples.
Estimation of dissolved Oxygen of Pond water, sewage, effluents.
Identification of Zooplankton from different water bodies.

Study of Pond Ecosystem / Local polluted site — Report submission

A A

Zoogeograph y

1. Study of at least 3 endangered or threatened wild animals of India through
photographs/specimens/models
2. Field visit to Zoo Park to study the management, behavior and enumeration of wild animals,

3. Identification of Zoogeographical realms from the Map and identify specific fauna of
respective regions.

Evolution

1. Museum Study of fossil animals: Peripatus; Coelacanth fish, Dipnoi fishes;
Sphenodon; Archaeopteryx.

Study of homology and analogy from suitable specimens and pictures
Problems on Hardy-Weinberg Law

Macroevolution using Darwin finches (pictures)

Calt ol

* Laboratory Record work shall be submitted at the time of practical examination
* Computer aided techniques should pe adopted as per UGC guide lines.

Suggested manuals:

1. Ecology Student Lab Manual, Biology Labs — Robert Desharnais, JeffreyBell.
2. Ecology Lab manual — Darrel] S Vodopich.
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B.ScI Yr CHEMISTRY

SEMESTER WISE SYLLABUS
SEMESTER I
Paper - I
Chemistry - I
Unit-I (Inorganic Chemistry) 15 h (1 hr/week) -

S1- I-1. Chemical Bonding 8h

Ionic solids- lattice and solvation energy, solubility of ionic solids, Fajan’s rule, polarity and
polarizability of jons. VSPER Theory - Common hybridization-sp, sp’, sp’ , spd, sp°d® and
sp°d>, shapes of molecules. Molecular orbital theory: Shapes and sign -convention of atomic
orbitals. Modes of bonds. Criteria for orbital overlap. LCAO concept. 7 and coverlapping.
Concept of Types of molecular orbitals- bonding, antibonding and non bonding. MOED of
homonuclear diatomics - H;, Ny, 07, 0%, F, (unhybridized diagrams only) and heteronuclear
diatomics CO, CN ~, NO, NO* and HF. Bond order, stability and magnetic properties.

S1-I-2. p-Block Elements 1 7h

Group—13: Structure- of diborane and higher Boranes (B4H;y and BsHg), Boron nitrogen
compounds (B3N3H;g and BN), Lewis acid nature of BX;.
Group - 14: Carbides-Classification — ionic, covalent, interstitial — .Structures and reactivity.
Industrial applications. Silicones — Classification — straight chain, cyclic and cross-linked.
Group - 15: Nitrides — Classification — ionic, covalent and interstitial, Reactivity — hydrolysis.

Reactions of hydrazine, hydroxyl amine, phosphazenes.
Unit - IT (Organic Chemistry) ' - 15h(1 hr/week)

S1-O-1: Structural Theory in Organic Chemistry ; 5h

- Bond polarization: Factors influencing the polarization of covalent bonds, electro negativity —

inductive effect. Application of inductive effect (a) Basicity of amines (b) Acidity of carboxylic

81-0-2: Acyclic Hydrocarbons 6h

Alkanes— Methods of preparation: From Grignérd reagent, Kolbe synthesis. Chemical reactivity -
- inert nature, free- radical substitution, Halogenation example- reactivity, selectivity and

orientation. '

Alkenes - Preparation of alkenes (with mechanism) (a) by dehydration of alcohols

(b) dehydrohalogenation of alkyl halides (c) by dehalogenation of 1,2 dihalides, Zaitsey’s rule.
Properties: Anti-addition of halogen and its mechanism. Addition of HX, Markonikov’s rule,
addition of H,0 HOX, H,S0, with mechanism and addition of HBr in the presence of peroxide
(anti — Markonikov’s addition). Oxidation (cis - additions) — hydroxylation by KMnO,, OsQq,

VP alelig Tlp, TS
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anti addition- peracids (via epoxidation), hydroboration, ozonolysis — location of double bond.
Dienes — Types of dienes, reactions of conjugated dienes — 1,2 and 1,4 addition of HBr to 1,3 -

butadiene and Diels — Alder reaction. .

Alkynes— Preparation by dehydrohalogenation of vicinal dihalides, dehalogenation of
tetrahalides. Physical Properties: Chemical reactivity — electrophilic addition of X2, HX, H,0
(tautomerism), Oxidation (formation of enediol, 1,2 diones and carboxylic acids) and reduction

(Metal-ammonia reduction, catalytic hydrogenation).

Aromatic Hydrocarbons 4h

Introduction to aromaticity: Huckel’s rule — Benzene, Naphthalene and Anthracene. Reactions -
General mechanism of electrophilic substitution, mechanism of nitration, sulphonation and
halogenation, Friedel Craft’s alkylation and acylation. Orientation of aromatic substitution -
Definition of ortho, para, and meta directing groups. Ring activating and deactivating groups
with examples. Orientation — (1) activating groups: Amino, methoxy and alkyl groups. (ii)
Deactivating groups - nitro, nitrile, carbonyl, carboxylic acid, sulphonic acid and halo groups.

Unit — III (Physical Chemistry) ' _ ~ 15h(1 hr/week)

S1-P-1: Atomic structure and elementary quantum mechanics : 3h

Black body radiation, heat capacities of solids, Rayleigh Jeans law, Planck’s radiation law,
photoelectric effect, Limitations of classical mechanics, Compton effect, de Broglie’s hypothesis.

Heisenberg’s uncertainty principle.

S1-P-2: Gaseous State “Sh

Deviation of real gases from ideal behavior. van der Waals equation of state. Critical
phenomenon. PV isotherms of real gases, continuity of state. Andrew’s isotherms of CO5. The
van der Waal’s equationi and critical state. Derivation of relationship between critical constants
and varr der Waal’s constants. The law of corresponding states, reduced equation of states. Joule

S1-P-3: Liquid State and Solutions _ ; _ 4h

Liquid State
Intermolecular forces, structure of liquids (qualitative description). Structural differences

between solids, liquids ‘and gases. Surface tension and its determination using stalagmometer.
Viscosity of a liquid and determination of coefficient of viscosity using Ostwald viscometer.
Effect of temperature on surface tension and coefficient of viscosity of a liquid (qualitative
treatment only). '
Solutions . 3h
Liquid - liquid mixtures, ideal liquid mixtures, Raoult’s and Henry’s laws. Non ideal systems.
Azeotropes: HCI-H,0 and C2HsOH - H,0 systems. Fractional distillation. Partially miscible
liquids: Phenol — Water, Trimethyl amine — Water and Nicotine — Water systems,
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s Unit - IV (General Chemistry) 15h(1 hr/week)

i
i
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'S1-G-1. General Principles of Inorganic Qualltatlve Analysis 6h

Anion analysis: Theory of sodium carbonate extract,classification and reactions of anions- C03",
Cl=, Br~, SO}~, P0O3}~, BO3~, CH;C00~, NOj3. Interfering ions. Cation Analysis: Principles
involved - Solubility product, common ion effect, general discussion for the separation and
identification of group I individual cations (Hg3*, Ag*, Pb?*) with flow chart and chemical
equations. Principle involved in separation of group II & IV cations. General discussion for the
separation and identification of group II (Hg?*, Pb%*, Bi3*, Cd**,Sb3*), 1Il (A%, Fe3*),
IV (Mn?*, Zn?*) individual cations with flow chart and chemical equations. General discussion
for the separation and identification of group V individual cations (Ba?*, Sr?*, Ca?*) with flow
chart and chemical equations. Theory of flame test. Identification of Group VI cations (Mg?*

NH}).

S1-G-2. Isomerism . Sh

Isomerism: Definition of isomers. Classification of isomers: Constitutional and Stereoisomers -
definition and examples. Constitutional- isomers: chain, functional -and positional isomers.
Stereoisomers: enantiomers and diastereomers — definitions and examples. Representation of
stereoisomers — Wedge, Fischer projection, Sawhorse, Newmann formulae.

Conformational analysis : Classification of stereoisomers based on energy. Definition and
examples Conformational and configurational isomers. Conformational analysis of ethane, n-
butane, 1,2- dichloroethane,2-chloroethanol .Cyclic compounds: Baeyer’s strain theory,
Conformational analysis of cyclohexane

Cis-trans isomerism: E-Z-Nomenclature

S1-G-3: Solid state Chemistry ' 4h

Laws of Crystallography: (i) Law of Constancy of interfacial angles (ii) Law of Symmetry-
Symmetry elements in crystals (iii) Law of rationality of indices. Definition of space lattice, unit
cell. Bravais Lattices and Seven Crystal systems (a brief review). X-ray diffraction by crystals;
Derivation of Bragg’s equation. Determination of structure of NaCl, KCI and CsCl (Bragg’s
method and Powder method).

References

General reference: B.Sc I Year Chemistry : Semester [, Telugu Academy publication, Hyd
Unit- I

1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia Vishal Pubhcatlons 1996.

2. Concise Inorganic Chemistry by J.D. Lee 3rd edn.

3. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson and Paul.L. Gaus 3rdedn

Wiley Publishers 2001. Chem. PTI Qﬂ
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5. Inorganic Chemistry Principles of structure and reactivity by James E.Huhey,
E.A. Keiter and R.L. Keiter 4t edn.
6. Chemistry of the elements by N.N.Greenwood and A. Earnshaw Pergamon Press
1989.
7. Inorganic Chemistry by Shriver and Atkins 3rd edn Oxford Press 1999.
9. Textbook of Inorganic Chemistry by R Gopalan.

Unit- II

Organic Chemistry by Morrison and Boyd.
Organic Chemistry by Graham Solomons.
Organic Chemistry by Bruice Yuranis Powla.
Organic Chemistry by L. G. Wade Jr.
Organic Chemistry by M. Jones, Jr
Organic Chemistry by John McMurry.
Organic Chemistry by Soni.
General Organic chemistry by Sachin Kumar Ghosh.
Organic Chemistry by C N pillai
Unit III

1. Principles of physical chemistry by Prutton and Marron.
2. Text Book of Physical Chemistry by Soni and Dharmahara..
3. Text Book of Physical Chemistry by Puri and Sharma.
4. Text Book of Physical Chemistry by K. L. Kapoor.

5. Physical Chemistry through problems by S.K. Dogra.
6. Text Book of Physical Chemistry by R.P. Verma.
7. Elements of Physical Chemistry byLewis Glasstone
Unit IV

1. Qualitative analysis by Welcher and Hahn.
2. Vogel’s Qualitative Inorganic Analysis by Svehla.
3. Text Book of Organic Chemistry by Morrison And Boyd.
4. Text Book of Organic Chemistry by Graham Solomons.

5. TextBook of Organic Chemistry by Bruice Yuranis Powla.
6. Text Book of Organic Chemistry by Soni.
7.Text Book of Physical -Chemistry by Soni And Dharmahara..
8. Text Book of Physical Chemistry by Puri And Sharma.
9. Text Book of Physical Chemistry by K. L. Kapoor.

WO NAU B LN~

Laboratory Course 45h (3 h / week)
Paper I - Qualitative Analysis - Semi micro analysis of mixtures
Analysis of two anions (one simple, one mterfermg) and two cations in the given mixture.

Anions: CO2~ so ,$%=, CI=, Br=,I~, CH;C00~,NO3, P03~, BO3~,S0%".

Cations: Hg3*, Ag*, Pb**

Hg2+ Pb2+ Bl3+ Cd2+ Cu2+ AS3+/S+ Sb3+/5+ Sn2+/4+

Al3+ Cr3+ Fe3+

Zn2+ Ni2+ COZ+ Mn2+

Ba“: Spet Ca“,
g ()

Mg**, NH‘: ' ; ' e ) A% .;;"\f?'
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B.ScI Yr CIIEMISTRY
SEMESTER WISE SYLLABUS
SEMESTER II
Paper — 11
Chemistry — II
Unit-I (Inorganic Chemistry) . : 15 h (1 hr/week)
S2-1-1 p-block Elements -II 7h

Oxides: Types of oxides (@) Normal- acidic, basic amphoteric and neutral (b) Mixed
(¢) sub oxide d) peroxide e) superoxide. Structure of oxides of C,N,P, S and CI - reactivity,
thermal stability, hydrolysis. ,

Oxy acids: Structure and acidic nature of oxyacids of B, C, N,P, S, Cland I. Redox properties
of oxyacids of Nitrogen: HNO, (reaction with FeSO4, KMnOy, K>Cr,0,), HNO; (reaction with -
HaS, Cu), HNOjy (reaction with KBr, Aniline), H,N,0, (reaction with KMnO,). Redox properties
of oxyacids of Phosphorus: H3PO; (reaction with HgCl,), H3POs (reaction with AgNO;, CuS0y) .
Redox properties of oxyacids, of Sulphur: H,SO, (reaction with KMnO,, K.Cr,0,), H,SO, (reaction
with Zn, Fe, Cu), H,S,0; (reaction with Cu, Au), H,SOs (reaction with KI, FeSO,), H,S,04
(reaction with FeSO4, KI). Redox properties of oxy acids of Chlorine.

Interhalogens- Classification- general preparation- structures of AB, AB3, ABsand AB, type and

reactivity.

“ Poly halides- Definition and structure of Cly, IC l: and /5.

Pseudohalogens: Comparision with halogens.

S2-I-2: Chemistry of Zero group elements , 2h
Isolation of noble gases, Structure, bonding and reactivity of Xenon compounds — Oxides,

Halides and Oxy-halides. Clatherate compounds and 'Anomalous behavior of He (1D

S2-1-3: Chemistry of d-block elements . 6h
Charaeteristics of d-block elements with special reference to electronic configuration, variable
valence, ability to form complexes, magnetic properties &catalytic properties. Stability of
various oxidation states and standard reduction potentials. Comparative treatment of second and
third transition series with their 3d analogues. Study of Ti, Cr and Cu traids. Titanium triad —
electronic configuration and reactivity of +3 and +4 states — oxides and halides. Chromium triad
—reactivity of +3 and +6 states. Copper triad — reactivity of +1, +2 and +3 states.

Unit - IT (Organic Chemistry) : 15h(1 hr/week)

§2-0-1: Halogen compounds ‘ 4 hrs

Classification: alkyl (primary, secondary, tertiary), aryl, aralkyl, allyl, vinyl, benzyl.
Chemical reactivity - reduction, formation of RMgX, Nucleophilic substitution reactions —
classification into Syl and Sn2. Mechanism and energy profile diagrams of Sn1 and Sy2

reactions. Stereochemistry of Sy2 (Walden Inversion) 2-bromobutane, Sy1 (Racemisation) 1-



S2-0-2: Hydroxy co'mpounds and ethers - 6 hrs

Alcohols: Preaparation: 1°, 2° and 3° alcohols using Griganard reagent, Reduction of Carbonyl
compounds, carboxylic acids and esters. Physical properties: H-bonding, Boiling point and
Solubility. Reactions with Sodium, HX/ZnCl, (Lucas reagent), esterification, oxidation with
PCC, alk. KMnOs, acidic dichromates, conc. HNO; and Oppenauer oxidation (Mechanism).

Phenols: Preapartion: (i) from diazonium salts of anilines, (ii) from benzene sulphonic acids and
(iii) Cumene hydroperoxide .

Properties: Acidic nature, formation of phenoxide and reaction with R-X, electrophilic
substitution; halogenations, Riemer Tiemann reaction (Mechanism), Kolbe reaction
(Mechanism), Gattermann-Koch reaction, Azo-coupling reaction, Schotton-Boumann raction,

Houben-Hoesch condensation, .

Ethers : Nomenclature, preparation by (a) Williamson’s synthesis (b) from alkenes by the action
of conc. H,SO4. Physical properties — Absence of Hydrogen bonding, insoluble in water, low
boiling point. Chemical properties — inert nature, action of conc. HSO4 and HL

$2-0-3 Carbonyl compounds _ Sh

Preparation of aldehydes & ketones from acid chloride,1,3-dithianes, nitriles and from carboxylic
acids. Special methods of preparing aromatic aldehydes and ketones by (a) Oxidation of arenes

_(b) Hydrolysis of benzal halides Physical properties — absence of Hydrogen bonding. Reactivity

of the carbonyl groups in aldehydes and ketones. Chemical reactivity: Addition of (a) NaHSO;
(b) HCN (c) RMgX (d) NH; (e) RNH, (f) NH,OH (g) PhNHNH; (h) 2,4-DNP (Schiff bases).
Addition of H,O to form hydrate , chloral hydrate (stable), addition of alcohols - hemi acetal and
acetal formation. Cannizaro reaction. Oxidation reactions — KMnO,4 oxidation and auto
oxidation, reduction — catalytic hydrogenation, mechanism of Clemmenson’s reduction, Wolf-
kishner reduction, Meerwein Pondoff Verly reduction. Reduction with LAH, NaBHa.

Unit - IIT (Physical Chemistry) 15h(1 hr/week)
S2-P-1: Electrochemistry 15h
Electrical transport — conduction in metals and in electrolyte solutions, specific

conductance and equivalent conductance, measurement of equivalent conductance, variation of
specific and equivalent conductance with dilution. Migration of ions and Kholrausch’s law,
Arrhenius theory of electrolyte dissociation and its limitations, weak and strong electrolytes,

_Ostwald’s dilution law - its uses and limitations. Debye-Huckel-Onsagar’s equation for

strong electrolytes (elementary treatment only). Transport number, definition and determination
by Hittorf’s method for attackable electrodes. Applications . of conductivity measurements:
Determination of degree of dissociation, determination of Ka of acids, determination of
solubility product of a sparingly soluble salt, conductometric titrations. '

Electrolytic and Galvanic cells — reversible and irreversible cells, conventional representation of

electrochemical cells. Electro motive force (EMF) of a cell and its measurement. Computation of
EMF. Types of reversible electrodes- the gas electrode, metal-metal ion, metal-insoluble .

%%77 @3 @%L\\Q B\ q@%b

M\bx,\\c\



salt and redox electrodes. Electrode reactions, Nernst equation, cell EMF and Singlc
electrode potential, Standard Hydrogen electrode — reference electrodes (calomel electrode)
— standard electrode potential, sign conventions, electrochemical series and its significance.
Applications of EMF measurements. Calculation of thermodynamic quantities of cell
reactions (Gibbs free -energy G, Helmholtz free energy and Equilibrium constant K).
Determination of pH using hydrogen electrode, glass electrode and quinhydrone electrode.
Solubility product of AgCl. Potentiometric titrations.

Unit — IV (General Chemistry) _ 15 h (1 hr/week)

S2-G-1: Theory of Quantitative Analysis " 6 hours
Volumetric Analysis: Introduction, standard solutions, indicators, end point, titration curves,

Types of titrations: i) neutralization titration- principle, theory of acid base indicators, titration

curves and selection of indicators- strong acid - strong base, strong acid —weak base, weak acid-

strong base and weak acid —weak base. Theory of redox titrations - internal(KMnO4) and .
external indicators — use of diphenylamine and ferroin indicators. Theory of complexometric

titrations — use of EBT, Murexide and Fast sulphone black indicators. Role of pH in

complexometric titrations. Precipitation titrations — theory of adsorption indicators.

Gravimetric analysis- Introduction, nucleation, precipitation, growth of precipitate, filtration

and washing, drying and incineration of precipitate, coprecipitation and post precipitation.

Determination of Ni**

S2-G-2: Stereoisomerism 5h

Optical activity: Definition, wave nature of light, plane polarised light, optical rotation and
specific rotation, chiral centers. Chiral molecules: definition and criteria - absence of plane,
center and S, axis of symmetry — asymmetric and dissymmetric molecules. Examples of
asymmetric molecules (Glyceraldehyde, Lactic acid, Alanine) and disymmetric molecules (trans-
1,2-dichlorocyclopropane). Molecules with constitutionally symmetrical chiral carbons (Tartaric
acid) Molecules with constitutionally unsymmetrical chiral carbons (2,3dibromopentane). D, L -
configuration — examples. R, S — configuration: Cahn-Ingold-Prelog rules, examples for

asymmetric and disymmetric molecules.

S2-G-3: Dilute Solutions & Colligative Properties . 4 h

Dilute Solutions, Colligative Properties, Raoult’s law, relative lowering of vapour pressure,
molecular weight determination. Osmosis - laws of osmotic pressure, its measurement,
determination of molecular weight from osmotic pressure. Elevation of boiling point and
depression of freezing point. Derivation of relation between molecular weight and elevation in
boiling point and depression in freezing point. ®
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References
General reference: B.Sc I Year Chemistry : Semester II, Telugu Academy publication, Hyd

“Unit I
1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia Vishal Publications1996.

2. Concise Inorganic Chemistry by J.D. Lee 3rdedn.
3. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson and Paul.L. Gaus 3rdedn
Wiley Publishers 2001.
4. Chemistry of the elements by N.N.Greenwood and A. Earnshaw Pergamon Press1989.
5. Inorganic Chemistry by Shriver and Atkins 3rd edn Oxford Press 1999.
6. Inorganic Chemistry Principles of structure and reactivity by James E.Huhey,
E.A. Keiter and R.L. Keiter 4 Edn.
7. Textbook of inorganic chemistry by R Gopalan.
Unit II
Organic Chemistry by Morrison and Boyd.
Organic Chemistry by Graham Solomons.
Organic Chemistry by Bruice Yuranis Powla.
Organic Chemistry by L. G. Wade Jr.
Organic Chemistry by M. Jones, Jr
. Organic Chemistry by John McMurry.
. Organic Chemistry by Soni.
. General Organic chemistry by Sachin Kumar Ghosh.
. Organic Chemistry by C N pillai
nit IIT
. Physical chemistry by P W Atkins
. Principles of physical chemistry by Prutton and Marron.
. Text Book of Physical Chemistry by Soni and Dharmahara.
. Text Book of Physical Chemistry by Puri and Sharma
Text Book of Physical Chemistry by K. L. Kapoor
Physical Chemistry through problems by S.K. Dogra.
. Elements of Physical Chemistry by Lewis and Glasstone.
. Material science by Kakani & Kakani '
Unlt IV
1. Vogel’s Text Book of Quantitative Analysis by G.H.Jeffery, J.Bassett, J.Mendham and R.C.
Denney 5t edn Addison Wesley Longman Inc. 1999.
2. Quantitative Analysis by Day and Underwood Prentice Hall (India) VI Edn..
3. Nano: The Essentials by T. Pradeep, McGraw-Hill Education.
4. Chemistry of nanomaterials: Synthesis, Properties and applications by CNR Rao et.al.
5. Nanostructured Materials and Nanotechnology, edited by Hari Singh Nalwa, Academic Press
6. Practical chemistry by V K Ahluwalia, Sunitha Dhingra and AdarshGulati.

Laboratory Course 4Shrs (3 h / week)
Paper II- Quantitative Analysis :

Acid - Base titrations

1. Estimation of Carbonate in Washing Soda.

2. Estimation of Bicarbonate in Baking Soda.

3. Estimation of Carbonate and Blcarbonate in the Mixture.
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B.Sc., IIl YEAR CHEMISTRY

SEMESTER-V
DSE-A: Chemistry Paper—V

(Spectroscopy & Chromatography)
(04 credits) 60 Hrs (04 Hrs/week)

UNIT-1: Molecular Spectroscopy (15 Hrs)

85-A-E-I: Introduction to electromagnetic radiation, interaction of electromagnetic radiations with
molecules, various types of molecular spectra.

Rotational spectroscopy (Microwave spectroscopy)

Rotational axis, moment of inertia, classification of molecules (based on moment of inertia), rotational
energies, selection rules, determination of bond length of rigid diatomic molecules eg. HCI.

Infra red spectroscopy

Energy levels of simple harmonic oscillator, molecular vibration spectrum, selection rules. Determination
of force constant (Problems). Qualitative relation of force constant to bond energies. Anharmonic motion
of real molecules and energy levels. Modes of vibrations in polyatomic molecules. Characteristic
absorption bands of various functional groups. Finger print nature of infrared spectrum

Electronic spectroscopy

Bonding and anti-bonding molecular orbitals, electronic energy levels of molecules (o, @, n), types of
electronic transitions: ¢-6*, n-c*, n-m*, n-m* with suitable examples. Selection rules, Terminology of
chromophore, auxochrome, bathochromic and hypsochromic shifts. Absorption of characteristics of
chromophones: diene, enone and aromatic chromophores. Representation of UV-Visible spectra. General
features of absorption-spectroscopy transmittance, absorbance, and molar absorptivity. Beer-Lambert’s
law and its limitations.

UNIT-I1: NMR & Mass Spectroscopy (15 Hrs)

85-A-E-II: Proton Magnetic Resonance Spectroscopy
Principles of nuclear magnetic resonance, equivalent and non-equivalent protons, position of signals.

Chemical shift, factors affecting chemical shifts, NMR splitting of signals — spin-spin coupling,
representation of proton NMR spectrum — Integrations. 'H NMR spectrum of — ethyl bromide,
acetaldehyde, 1, 1, 2- tribromo ethane, ethyl acetate and acetophenone.

Mass Spectrometry

Electron Impact Mass: Basic principles, Nitrogen rule, types of ions: Molecular ion, fragment ion and
isotopic ions, representation of mass spectrum, types of peaks (molecular ion, fragment and isotopic ion
peaks). Determination of molecular formula. Mass spectrum of ethyl chloride, ethyl bromide and
acetophenone.

UNIT-III: Separation techniques-I (15 Hrs)

S5-A-E-III: Solvent Extraction- Principle, Methods of extraction: Batch extraction, continuous
extraction and counter current extraction. Application— Determination of Iron (III).

Chromatography: Classification of chromatographic methods, principles of differential migration,
adsorption phenomenon, nature of adsorbents, solvent systems.
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Thin layer Chromatography (TLC): Advantages, preparation of plates, solid phase and mobile phase
used in TLC, eluotopic series, development of the chromatogram, Detection of the spots, factors effecting
R values and applications of TLC.

Paper Chromatography: Principle, choice of paper and solvent systems, development of chromatogram
— ascending, descending, radial and two dimensional chromatography, detection of spots, and applications
of paper chromatography.

UNIT-1V: Separation techniques-II (15 Hrs)

85-A-E-IV: Column Chromatography- Principle, Types of stationary phases, Column packing — Wet
packing technique, Dry packing technique. Selection criteria of mobile phase solvents for eluting polar,
non-polar compounds and its applications.

lon exchange chromatography: Principle, cation and anion exchange resins, its application in separation
of ions, de-ionized water.

Gas Chromatography: Principle, theory and instrumentation (Block Diagram), Types of stationary
phases and carrier gases (mobile phase), application of GC.

High performance liquid chromatography: Principle, theory and instrumentation, stationary phases and
mobile phases. Applications of HPLC, analysis of Paracetamol.

Recommended Text Books and Reference Books:

Fundamentals of Molecular Spectroscopy, C.N. Ban well & Mc Cash.

Organic spectroscopy, William Kemp, Palgrave Macmillan; 2™ Revised edition.

Spectroscopy, B K Sharma Krishna Prakashan Media,1981.

Elements of Organic spectroscopy, YR Sharma.

Applications of Absorption spectroscopy of Organic compounds ( English paper back, Dyer R.John)

Organic chemistry, Morrison and Boyd, Pearson Publications.

[ntroduction to Spectroscopy by Donald Pavia, Gary Lampman and George Kriz. Saunders College

Division, 2001.

8. Chemistry text book for B.Sc., published by Telugu academy, Govt. of Telangana.

9.  Analytical Chemistry by David Krupadanam, Universities Press (India) Limited.

10.  Principles of Instrumental Analysis, D.A.Skoog, F.J.Holler & T.A. Nieman, Cengage
Learning India Ed.

I1. Fundamentals of Analytical Chemistry 6" ﬁdn, D.A.Skoog, D.M. West, F.J.Holler, Saunders College
Publishing, Fort worth (1992).

12.  Instrumental Methods of Analysis, 7th Ed. Willard, H.H., Merritt, L.L., Dean, J. & Settle, F.A.
Wordsworth Publishing Co.Ltd., Belmont, California, USA, 1988.

13. A Text Book of Quantitative Inorganic Analysis 7" Ed., Vogel, A.l. Prentice Hall.

14.  Analytical Chemistry 7 th Edition by Gary D.Christian (2004)

15.  Separation Methods, M.N Sastry, Himalaya Publication (2004)

N LAWY =

° % ’ Page 3 of 6
@ g «N}}ﬁ
_

Y



B.Sc., II YEAR CHEMISTRY
SEMESTER-V
DSE-B: Chemistry Paper—V

(Metallurgy, Dyes and Catalysis)
(04 credits) 60 Hrs (04 Hrs/week)

Unit I: General Principles of Metallurgy and Production of Non Ferrous Metals (15 Hrs)

S5-E-B-1I: Pyrometallurgy: Drying and calcination, roasting, smelting, products of smelting,
Hydrometallurgy: Leaching methods, leaching agents, leaching of metals, oxides and sulphides.
Separation of liquid and solid phases and processing of aqueous solutions

Electrometallurgy: Electrolysis, Refining electrolysis, electrolysis from aqueous solutions, fused-salt
electrolysis

Refining processes: Chemical and physical refining processes

Production of selected non-ferrous metals (Copper, Nickel, Zinc): Properties, raw materials,
production (flow charts presentations and chemical reactions involved) and uses.

Unit I1: Natural and Synthetic Dyes (15 Hrs)

S5-E-B-II: Definition and Classification of dyes - Natural dyes, Synthetic dyes: based on chemical
constitution of dyes; Chemical nature of dyes; Application of dyes.

Structures of Natural dyes: Indigo, Tyrian purple, Alizarine, Indigotin.

Structures of Synthetic dyes: Nitro dyes, Nitroso dyes, Azo dyes (Mono azo dye, Bis azo dyes) Diaryl
methane dyes, Triaryl methane dyes, Xanthenes dyes, Phenolphthalein, Fluoroseine, Acridine dyes.
Synthesis of dyes: Mono azo dye, Bis azo dyes (Congo red), Auromine O, Malachite Green, Crystal
Violet, Rhodamine B, Acridine Yellow, Indigotin. Binding of dyes to fabric. Applications of dyes.

Unit III: Catalysis-1 (15 Hrs)

S35-E-B-1II: Homogeneous and heterogeneous catalysis - Definition of a catalyst and catalysis.
Comparison of homogeneous and heterogeneous catalysis with specific examples. General characteristics
of catalytic reactions.

Acid-base catalysis- Examples of acid and basg catalysed reactions, hydrolysis of esters. Kinetics of acid
catalysed reactions. Specific acid and general acid catalysis, Kinetics of base catalysed reactions. Specific
base and general base catalysis. Examples- Aldol condensation and decomposition of nitramide, base
catalysed conversion of acetone to di acetone alcohol, Mutarotation of Glucose. Effect of pH on reaction
rate of acid and base catalysed reactions.

Phase transfer catalysis: Principle of phase transfer catalysis, classification of phase transfer catalysts.
Factors influencing the rate of PTC reactions.

Unit IV: Catalysis-11 (15 Hrs)

S5-E-B-1V: Enzyme catalysis- Characteristics of enzyme catalysis, Examples: (i) Invertase in inversion
of cane sugar (ii) Maltase in conversion of maltose to glucose (iii) Urease in decomposition of urea
(iv) Zymase in conversion of glucose to ethanol (v) working of carbonic anhydrase and (vi) Mechanism
of oxidation ethanol by alcohol dehydrogenase. Factors affecting enzyme catalysis. Effect of temperature,
pH, concentration and effect of inhibitor on enzyme catalysed reactions, Catalytic efficiency.



Kinetics of enzyme catalysed reactions: Michaelis-Menton Equation. Mechanism of enzyme catalysed
reactions. Significance of Michaelis constant (Km) and maximum velocity (Vmax), Lineweaver-Burk

plot. Types of enzyme inhibitors.

Recommended Text Books and Reference Books:
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Industrial Chemistry B.K.Sharma

Engineering Chemistry, Jain and Jain

Industrial Chemistry, E. Stocchi, Vol-1, Ellis Horwood Ltd. UK.

Handbook of Industrial Chemistry, J. A. Kent: Riegel’s, CBS Publishers, New Delhi.

Theory of production of non-ferrous metals and alloys Study. Katefina Skotnicova, Monika
Losertova, Miroslav Kursa.

The Chemistry of Synthetic Dyes, Volume 4, K.Venkataraman, Elsevier.

Organic Chemistry Vol-I by I.L. Finar.

Organic Chemistry by Jennice, Gorzinski Smith.

Natural Dyes: Sources, Chemistry, Application and Sustainability Issues by Sujata Saxena and A. S.
M. Raja.

Physical Chemistry by Atkins and De Paula, 8 th Edn.

Physical Chemistry by Puri, Sharma and Pattania, 2017.

Kinetics and mechanism of chemical transformations by Rajarajm and Kuriacose, Published by
Macmillan India Ltd.

Text book of Physical Chemistry by K.L. Kapoor Macmillan, 1999.

Catalysis by J.C. Kuriacose, Macmillan Publishers India Limited, 1980.

Phase Transfer Catalysis, Fundamentals, Applications and Industrial perspectives, C.M.Stark,
C.Liotta & M.Halpern, Academic Press.

Phase Transfer Catalysis, E.V.Dehmlow & S.S. Dehmlow, Verlag Chemie, Weinheim.
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