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Udai Pratap Autonomous College 
Post Graduate Diploma in Environmental Science 

Syllabuss 

S.No. Weightage/Max. Marks Componeent 

50 1. Environment and its segments. 

50 Environmental Pollution. 

S0 3. Environmental Management 

50 4. Extension Work (Oral Exam) 

100 5. Practical 
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Environmental Science 
Paper () 

Environment and its Segments: 
Concept of Environment: Meaning and Scope, Environmental Segments 

Atmosphere, Hydrosphere, Lithosphere and Biosphere. Composition of the atmosphere, 
aumosphereic structure, particles, ions and radicals in the atmosphere, chemical process 
Tor tomation of inorganic and organic particulate matter, Chemical and photochemica 
reactions in the atmosphere, Oxygen and ozone in the atmosphere, sulpher dioxide, 
Nitrogen oxide, Chlorofluoromethanes, organic compounds. Green house effect. ne 

Hydrosphere and Water cycle, Water: the universal solvent, water molecule, Anomalous 
properties of water, water quality parameters and standard, monitoring techniques and 

methodology. Eutrophication, Microorganisms and aquatic chemical reactions 
erodlally mediated redox reactions, nitrogen transformation by bacteria, iron and 

manganese bacteria. Composition of lithosphere, the soil & soil profile, supply and 

availability of plant nutrients, soil ecology and environmental quality, macro faunae, 
macro faunae macro florae, macro florae, bacteria, fungi, actinomycetes, algae, viruses, 

pesticides, microorganisms and the environment. 

Environmental Science 

Paper (11) 
Environmental Pollution: 

Fundamental concept: Environmental Pollution, definition, causes, 
pollutants definition & characteristics; Types of pollution Air pollution ; definition, 
sources of air pollution combustion, vapo-ization, frictional force. Gases and particulates 
- Air pollution in technological Society, Oxides of Sulphur_ Pollution sources, 

environmental fate, toxicology and health risk ecological effects, Acid rain; definition 
and causes, problem areas, acid rain equatic medium, consequences of acid rain, episode, 
Hydrogen sulphide, oxide of carbon CO, CO2, Oxides of nitrogen; ozone, pollution 
sources environmental fate, toxicology and health risks, ecological effects, environmental 
levels, episode; Hydrocarbons; classification, pollution sources; aliphatic hydrocarbons 
formaldehyde, environmental fate - toxicology and health risks; PAN and PBN- health 

risks- ecological effects; Aromatic hydrocarbons PAHs - pollution sources, toxicology 

and health risks, Particulates - mist- smoke- fumes- dust, health risks ecological effects, 
environmental levels; Asbestos uses and pollution sources, toxicology and health risks; 
Fluoride pollution sources toxicology and health risks, ecological 
environmental levels. Water pollution and Environmental health Movement af 
pollutants in hydrosphere; classification of water pollutants, municipal and domestic 

wastes, industrial wastes; agricultural chemicals; important characteristics of waste water 
from some major industries, heat and radioactive wastes; biodegradable and non 
biodegradable pollutants, oil pollution, Ground water pollution, biological contamination 

of water, Heavy metal contamination ot water. Lithosphere (Soil) pollution; Soil 

Degradation, soil erosion and conservation, soil pollution, biocides, solid waste pollution, 
solid waste and their disposal, waste collection reclamation and recycling processes; 
wastes and pollutants in soil, Soil reaction acidity and alkalinity and sulphate soils; 
chemical pollution of soil chemical pesticides and their behavior in soil; contamindtion 
with toxic in organic compounds, behavior ot inorganic wastes, soils; on organic wastes 
disposal sites, radio nuclides in soils. Environmental rate pollutants transformation 
processes, hydrolysis, photolysis - pollutant transfer between media, mass transfer and 

effects and 
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interfacial transfer fate of degradable and persistent - pollutants - bioconcentration 

Dlomagnifications. - Fate of air, water and soil Pollutants. toxic effect of pollutants 

Toxicity, acute toxicity subacute sub chronic toxicity, chronic toxicity 
Carcinogenicity mutagnicity teratogenicity- extrapolation to human scale. Metals and 

metallic compounds - Aluminium arsenic Beryllium Cadmium chromium- cobalt 
copper iron- Lead; inorganic and tetra ethyl lead Magenese Mercury: Inorgan 
mercury and alkyl mercurial Molybdenum Nickel Selenium Silver. Tin: inorganic 

and alkyl tins zinc. Biochemical effects of As, cd, Pb, Hg, Co, Nox, SO2_O, PAN, 

cyanides, pesticides, carcinogens. Miscellaneous pollutants; 

polychloro/ bromodiphenylcyanidesphthalatespetroleum 
- synthetic detergents. Metabolie 

fate of_pollutants Absorption, skin, gastrointestinal Distribution - Metabolism, 

biotransfarmation Excretion: Urinary and biliary exceretien Metabolism in other 

animals and plants, Noise pollution: sources of noise-properties, effects of noise 

pollution. 
Environmental Science 

Paper (1) 
Environmental Management: 

Environmental Quality: Introduction and definition objectives - water quality: pH, 

alkalinity, temperature, hardness, turbiduty, solids and salinity, Dissolved oxygen fecal 

coliforms phenols -water quality indices water for human consumption. Drinking 

water for live stock water for plants - Air quality criteria and non criteria pollutants -

Air quality indices, food quality scil / lard quality. Environmental Monitoring: 
Definition objectives - benefit's - clássification: Occupational. and general environment 

monitoring - personal monitoring Biological monitoring source monitoring - Media 

monitoring - Ambient monitoring -Trend monitoring primonitoring - ecological effects 

of monitoring. Biological Indications: definition, concepts, advantages and disadvantages 
- Biological indicators of pollution; saprobic system ^biotic indices chemical monitor 

species; vertebrates, invertebrates, plants - Advantages of chemical monitor species -

chemical method of monitoring. Exposure to pollutants and Risk Assessment: Exposure to 

pollutants - Risk - Risk assessment - Hazard / Toxicity assessment - Exposure assessment 

Risk characterization - Assessing non- carcinogenic risk- Assessing carcinogenic risks. 
Pollution control :Principles of pollution control- Controlling gaseous pollutants 
controlling metals and metallic compound controlling pestcidal pollutants controlling 
miscellaneous pollutants- waste water treatment pollution control programmes in India. 
Management of polluted soils: Reclamation of acid and salt & alkali polluted soils, Acid 

sulphate soil and its reciamatjon. Environmental legislation. Control of noise pollution. 
Pollution control through law- The Environment protection acts. 
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Environmental Science 

Paper (IV) 

Extension Work (oral examination) 
Group discussion seminar, viva- voce 
Project report, Survey of polluted Zones 
- rural and urban area. 

Important Topic: . Environmental education_and information: Goals objectives and guiding 

principles of environmental education, environmental education Problems, 

Environmental education in India. 
2. Environmental_ organizations and agencies: International bodies, Men and the 

biosphere programme (MAB), National organizations Department of the 

Environment, Forests and wild life (Govt. of India) < Important abbreviations. 

3. Phytogeography: Major plant communities of world, Phytogeographic regions of 

world (Vegetational belts), Soil climate, flora and vegetation of India - Floristic 

Regions of India - Vegetation of India - Interpretive approval to phytogeograpny. 

4. ZoOgeography: Barriers to dispersal, means of dispersal zoogeographic regions 

of world- Bathymetric distribution Geologic Distribution. 

5. Wildlife Management: Wild life in India, Ecological sub regions of india, 

Endangered Flora and fauna of India, Wildlife Management in India, Indian 

Board for wildlife (IBWL), Protected Area's Network, National parks and 
sanctuaries, Special Project for Endangered species: Project tiger, Gir lioh project, 

crocodile breeding project, Rhinos conservation, Snow leopard project, Biosphere 
reserves, Nilgiri biosphere Reserve (NBR), National and state symbols. 

6. Forest Resources: (Deforestation, Afforestation), Conservation of Natural 
resources, Forest cover, deforestation, desertication, demand and supply of wood, 

Afforestation Strategy to demands, conservation, protection forestry production / 

commercial. Exploitative forestry, Social forestry, Agroforestry, Forest 
conservation through law, World conservation Strategy (WCS) and National 
conservation strategy (NCS), Dharma of Ecology, Wet lands in India, Mangroves 

in India. 
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Syllabus for Undergraduate Diploma in Biotechnology 
Session 2022-23 

DEPARTMENT OF ZOOLOGY 

UDAI PRATAP COLLEGE (AUTONOMOUS), 

VARANASI-22 1002 

(Affiliated to M. G. K. Vidyapith, Varanasi) 

Course mentor: Dr. Tumul Singh, Professor 

2 |Department of Zoology 

000632 

Course co-mentor: Dr. Sanjay Kumar Srivastava, Senior Assistant Professor 

Course coordinator: Mr. Satish Pratap Singh, Assistant Professor 

Course co-coordinator: Ms. Preeti Yadav, Assistant Professor 

Passed by Board of Studies Held on 
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Unit-1: 

Paper-4: Essentials of Biotechnology 

Unit-2 

Unit-3: 

Unit-4: 

Cell biology in biotechnology 

Biotechnology syllabus 

1.1 Basic structure of bacterial cell 

DIPLOMA IN BIOTECHNOLOGY 

1.2 Basic structure of animal cell 

Basics of molecular biology 

1.3 Basic structure of plant cell 

2.1 Basic structure of DNA 

2.2 Difference between circular and linear DNA 

Advanced molecular biology -l 

2.3 Basic concept of gene 
2.4 Basic concepts of gene expression 

3.1 Genetic code and its variation 

3.2 Base composition variation in genome 

Advanced molecular biology-1 

3.3 Relation between genetic code variation and codon degeneracy. 

3.4 Codon optimisation and its logic 

4.1 SNPs and ESTs as molecular markers 

3 |Department of Zoology 

4.2 Reverse transcription and its use in cDNA synthesis 

900633 
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Paper-l1: Genetic engineering-1 

Unit -1: 

Restriction enzymes 

Unit-2: 

Unit-3: 

11 Restriction enzymes and their nomenclature 

Plasmids and vectors -

1.2 Types of restriction enzymes and their basic features 1.3 Use of restriction enzymes in genetic engineering 

Unit -4: 

2.1 Plasmids and their basic features 
2.2 Vectors and their features 
2.3 Vector digestion and ligation 
2.4 Types of selection markers in vectors 

Biotechniques -I 

3.1 Agarose gel electrophoresis in plasmid analysis 
3.2 PCR in gene cloning 
3.3 Analysis of molecular markers (RAPD, AFLP) using PCR 

Biotechniques I 

4.1 DNA sequencing by Sanger method 
4.2 DNA fingerprinting and its uses. 
4.3 DNA barcoding and its uses. 

4 |Department of Zoology 

000634 
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Paper-ll Genetic engineering-2 
Unit-1: 

E. coli as host for vectors 

Unit-2: 

Unit-3: 

1.1 Transformation 
1.2 Different host strains and their uses (DH5a and BL21) 

Unit-4 

1.3 Inducible protein expression 

Advanced vectors for bacterial system 

1.4 Issues in expression of eukaryotic proteins in bacterial host 

2.1 pETM11 
2.2 pETM30 
2.3 pETM41 
2.4 pETM82 

Biotechniques -ll 

3.1 Bacterial cell lysis methods (Sonication and Lysozyme method) 3.2 Polyacrylamide gel electrophoresis (Native and SDS) 
3.3 Affinity chromatography in recombinant protein isolation 
3.4 Protein sequencing (Edman degradation) 

Biotechniques -V 

4.1 Probes in molecular biology 
4.2 Southern blotting 
4.3 Northern blotting 
4.4 Western blotting 

5 |Department of Zoology 

000635 
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Paper-V: Applications of biotechnology 
Unit-1: 

Microbial technology 

Unit-2: 

Unit- 3: 

1.1 Production of therapeutic molecules (insulin and antibiotics) 
1.2 Production of biofuels 

Animal biotechnology 

Unit 4: 

1.3 Production of single cell proteins and single cell oils 

2.1 Production of transgenic animals 
2.2 Production of knock out animals and their use in research 
2.3 In vitro fertilisation methods 

Plant biotechnology 

3.1 Production of transgenic plants usingA. tumefaciens 
3.2 Somatic hybridisation methods and its uses 
3.3 Haploid culture and its uses 

Environmental biotechnology 

4.1 Biotechnology in cleaning oil spills (Super bug and oil zapper) 
4.2 Enzymes used in recycling (Keratinase, Cellulase, Xylanase, Urease) 

6 |Department of Zoology 

4 

000636 
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Laboratory Exercise -75+25 (Project Work) 
1-Good Laboratory Practices. 

nenaing of Instruments (Spectrophotometer, Autoclave, Laminar flow, pH meter, centrifuge etc). 
3-Preperation of Standard solutions (Molar, Normal, Percentage and Bufters) 
4-lsolation of plasmid DNA from bacteria. 
6-Restriction digestion of plasmid DNA and its analysis using agarose gel electrophoresis. 
7-Preparation of nutrient media for bacterial culture. 

8-Transformation of bacteria using heat shock method. 

9- Calculation of transformation efficiency. 
10- Expression of heterologous protein in bacteria using IPTG induction. 

11- Isolation of heterologous protein from bacteria and its separation on SDS-PAGE. 
12- Purification of heterologous protein using affinity chromatography. 

13- Protein concentration measurement and standard curve preparation using Bradford's reagent. 
14- Internal assessment 

15- Viva voce and class records 

Suggested reading: 

1. A Textbook of Biotechnology (2005, NCERT) 
2. Karp: Cell and Molecular Biology (2007, Wiley) 
3. Lodish et al: Molecular Cell Biology (2007, Freeman) 
4. Watson et al: Recombinant DNA (3rd edition, 2007, Freeman) 

000637 

5. T.A. Brown: Gene cloning and DNA analysis (8*h edition, 2020, Wiley) 
6. Primrose and Twyman: Principles of Gene manipulation and Genomics (7th edition, 2014, Blackwel) 

7. Wilson and Walker: Principles and Techniques of Biochemistry & Molecular Biology (8th edition, 2008. 
Cambridge) 

7 | Department of Zoology 
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ii                                                                                                              (Revision I)  

Duration of the Course 
 

Theory: 25 hrs + Practical: 50 hrs. + Tutorial: 5 hrs. This course can 
also be offered as 10 days full time intensive course.  
 

Syllabus Outline 
 
 Theory Tutorials Practical 

 
1. Introduction to computer 2 1 4 

2. Introduction to GUI Based 

Operating System 

3 - 8 

3. Elements of Word Processing 4 2 10 

4. Spreadsheets 4 2 10 

5. Computer communication 

and Internet 

4 - 5 

6. WWW and web browsers 2 - 3 

7. Communication and 
Collaboration 

2 - 2 

8. Making small presentations 4 - 8 

Grand Total 25 5 50 
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DETAILED SYLLABUS 
 

 1. INTRODUCTION TO COMPUTER  
 

1.0 Introduction  
1.1 Objectives 
1.2 What is Computer? 

1.2.1  History of Computers 
1.2.2 Characteristics Of Computer System 

     1.2.3  Basic Applications of Computer 
1.3 Components of Computer System 

1.3.1 Central Processing Unit 
1.3.2  Keyboard, mouse and VDU 
1.3.3 Other Input devices 
1.3.4 Other Output devices 
1.3.5 Computer Memory 

1.4 Concept of Hardware and Software 
1.4.1 Hardware 
1.4.2 Software 

1.4.2.1 Application Software 
1.4.2.2 Systems software 

1.4.3 Programming Languages 
1.5 Representation of Data/Information  
1.6 Concept of Data processing  
1.7 Applications of IECT  

1.7.1 e-governance 
1.7.2 Multimedia and Entertainment 

1.8 Summary 
1.9 Model Questions and Answers 

 2. INTRODUCTION TO GUI BASED OPERATING SYSTEM  
 

2.0 Introduction  
2.1 Objectives 
2.2 Basics of Operating System   

2.2.1 Operating system 
2.2.2 Basics of popular operating system (LINUX, WINDOWS) 

2.3 The User Interface 
2.3.1 Task Bar 
2.3.2  Icons 

2.3.3 Start Menu 
2.3.4 Running an Application 

2.4 Operating System Simple Setting  
2.4.1  Changing System Date And Time 
2.4.2 Changing Display Properties   
2.4.3 To Add Or Remove A Windows Component 
2.4.4 Changing Mouse Properties 
2.4.5 Adding and removing Printers 

2.5 File and Directory Management 
2.6 Types of files 

2.7 Summary 
2.8 Model Questions and Answers 
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 3. ELEMENTS OF WORD PROCESSING  

 

3.0 Introduction  
3.1 Objectives 
3.2 Word Processing Basics 

3.2.1 Opening Word Processing Package 
3.2.2 Menu Bar 
3.2.3 Using The Help  
3.2.4 Using The Icons Below Menu Bar 

3.3 Opening and closing Documents    
3.3.1 Opening Documents 
3.3.2 Save and Save as 

3.3.3 Page Setup 
3.3.4 Print Preview 

3.3.5 Printing of Documents 
3.4 Text Creation and manipulation 

3.4.1 Document Creation 
3.4.2 Editing Text 
3.4.3 Text Selection 
3.4.4 Cut, Copy and Paste 
3.4.5 Font and Size selection  
3.4.6 Alignment of Text  

3.5 Formatting the Text 
3.5.1 Paragraph Indenting  

3.5.2 Bullets and Numbering  
3.5.3 Changing case 

3.6 Table Manipulation 
3.6.1 Draw Table 
3.6.2 Changing cell width and height 
3.6.3 Alignment of Text in cell 
3.6.4 Delete / Insertion of row and column 
3.6.5 Border and shading 

3.7 Summary 
3.8 Model Questions and Answers 

 

 4. SPREAD SHEET  
 

4.0 Introduction  
4.1 Objectives 

4.2 Elements of Electronic Spread Sheet  
4.2.1 Opening of Spread Sheet 
4.2.2 Addressing of Cells 
4.2.3 Printing of Spread Sheet 
4.2.4 Saving Workbooks 

4.3 Manipulation of Cells 
4.3.1 Entering Text, Numbers and Dates 
4.3.2 Creating Text, Number and Date Series 

4.3.3 Editing Worksheet Data 
4.3.4 Inserting and Deleting Rows, Column  

4.3.5 Changing Cell Height and Width 

39



v                                                                                                              (Revision I)  

4.4 Function and Charts 
4.4.1 Using Formulas  

4.4.2 Function  
4.4.3 Charts 

4.5 Summary 
4.6 Model Questions and Answers 
 

 5. COMPUTER COMMUNICATION AND INTERNET 
 

5.0 Introduction 
5.1 Objectives 
5.2 Basics of Computer Networks 

5.2.1 Local Area Network (LAN) 
5.2.2 Wide Area Network (WAN)   

5.3 Internet 
5.3.1 Concept of Internet  
5.3.2 Basics of Internet Architecture 

5.4 Services on Internet  
5.4.1 World Wide Web and Websites 
5.4.2 Communication on Internet 
5.4.3 Internet Services 

5.5 Preparing Computer for Internet Access 

5.5.1 ISPs and examples (Broadband/Dialup/WiFi) 
5.5.2 Internet Access Techniques  

5.6 Summary 
5.7 Model Questions and Answers 
 

 6. WWW AND WEB BROWSER 
 

6.0 Introduction 
6.1 Objectives  
6.2 Web Browsing Software  
 6.2.1 Popular Web Browsing Software 
6.3 Configuring Web Browser  
6.4 Search Engines 

6.4.1 Popular Search Engines / Search for content 
6.4.2 Accessing Web Browser 

6.4.3 Using Favorites Folder 
6.4.4 Downloading Web Pages 

6.4.5 Printing Web Pages 
6.5 Summary 
6.6 Model Questions and Answers 
 

 7. COMMUNICATION AND COLLABORATION 
 

7.0 Introduction 
7.1 Objectives 
7.2 Basics of E-mail  

7.2.1 What is an Electronic Mail 

7.2.2 Email Addressing 
7.2.3 Configuring Email Client 

7.3 Using E-mails 

40



vi                                                                                                              (Revision I)  

7.3.1 Opening Email Client 
7.3.2 Mailbox: Inbox and Outbox 

7.3.3 Creating and Sending a new E-mail  
7.3.4 Replying to an E-mail message  

7.3.5 Forwarding an E-mail message 
7.3.6 Sorting and Searching emails 

7.4 Advance email features 
7.4.1 Sending document by E-mail 
7.4.2 Activating Spell checking 
7.4.3 Using Address book  
7.4.4 Sending Softcopy as attachment 
7.4.5 Handling SPAM 

7.5 Instant Messaging and Collaboration 
7.5.1 Using Smiley 
7.5.2 Internet etiquettes  

7.6 Summary 
7.7 Model Questions and Answers 
 

 8. MAKING SMALL PRESENTATIONS  
 

8.0 Introduction  
8.1 Objectives 
8.2 Basics  

8.2.1 Using PowerPoint 
8.2.2 Opening A PowerPoint Presentation 
8.2.3 Saving A Presentation 

8.3     Creation of Presentation 

8.3.1 Creating a Presentation Using a Template 
8.3.2 Creating a Blank Presentation 

8.3.3 Entering and Editing Text 
8.3.4 Inserting And Deleting Slides in a Presentation 

8.4    Preparation of Slides 
8.4.1 Inserting Word Table or An Excel Worksheet  
8.4.2 Adding Clip Art Pictures  
8.4.3 Inserting Other Objects 
8.4.4 Resizing and Scaling an Object 

8.5     Providing Aesthetics 
8.5.1 Enhancing Text Presentation 
8.5.2 Working with Color and Line Style 

8.5.3 Adding Movie and Sound 
8.5.4 Adding Headers and Footers  

8.6 Presentation of Slides  
8.6.1 Viewing A Presentation 
8.6.2 Choosing a Set Up for Presentation  
8.6.3 Printing Slides And Handouts 

8.7 Slide Show 
8.7.1 Running a Slide Show   
8.7.2 Transition and Slide Timings  
8.7.3 Automating a Slide Show  

8.8 Summary  
8.9 Model Questions and Answers 
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Hands on Training Program 

Syllabus of 

DEPARTMENT OF ZOOLOGY 

2021-2022 

HANDS ON TRAINING PROGRAMMEWORKSHOPILEGTURES 
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DBT STAR STATUS CoLLEGE SCHEME 
Department of Biotechnology, New Delhi 

Programme Coordinater DBTIHead 

DEPARTMENT OF ZOOLOGY 
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Dr. D.K. SINGH Dr. SANJAY KUMAR SRIVASTAVA Coordinator (Zoology) DBT 

Organised By : 

Principal 

BIONOMICS 

12/02/2022 TO 24/02/2022 

red By: 
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Objective of Course : To acquaint the students about the basics of 
commonly used techniques in laboratory. 

HANDS ON TRAINING PROGRAM/CERTIFICATE COURSE 
Course Title : 

Course Outcome: 

After conmpletion of this course students will be able : 

To under the practice of laboratory and handling of apparatus. 
To under the basic principles and requirements of instruments in laboratory. 

3 To appreciate the economic growth, opportunities in laboratory practices 
This training help the students to learn well defined laboratory practices. 

Total Number of Lectures : Laboratory Practical's (in hours) L - P 

Unit 

VI 

VII 

BIONOMICS 

VIJI 

IX 

Role of Carbon dioxide during respiration through Virtual Lab 

Enzyme Assay 

Adulteration in Arhar Dal (Pulses) through Virtual Lab 

TLC and DLC 

Topics : BIONOMICS 

saamsniChrómatographyinaith. 

Colorimetric 

Determination of Acid Value of Different Edible oils 

Determination of pH vale of Edible oils 

30 

Effect of Salivary Amylase on Starch through Virtual Lab 

Study of suspended particles in air through Virtual Lab 

3 

3 

3 

3 

1ahorntomnainiatin 

3 
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Practical help the students : 
* Safety measures while in Lab. 

Handling of chemical substances. 

Use f burettes, pipettes, 

condensers, micropipettes and vaccupets. 

Washing, drying and sterilization of glassware. 

Drying of solvents/ chemicals. 

Weighing and preparation of solutions of different strengths and their 

dilution. 

* Handling techniques of solutions. 

measurngvtinders ftasks, separátorý funfiel,*.* 

& Preparation of different agro-chemical doses in field and pot applications; 

* Preparation of solutions of acids. 

Neutralisation of acid and bases. 

* Preparation of buffers of different strengths and pH values. 

Use and handling of microscope, laminar flow, vacuum pumps, viscometer, 

thermometer, magnetic stirrer, micro-ovens, incubators, sandbath, waterbath, 

oilbath. 

Electric wiring and earthing. 

* Preparation of media and methods of sterilization. 

Suggested Readings : 

1. Furr AK. 2000. CRC Hand Book of Laboratory Safety. CRC Press. xv Common 

Academic Regulations for PG and Ph.D. Programmes Restructured and Revised 

Syllabi of Post-graduate Programmes xvi 

2. Gabb MH and Latchem WE. 1968. A Handbook of Laboratory Solutions. 

Chemical Publ. Co. 

3. Practical Book of P. S. Verma 

4. R. L. Kotpal 
5. Laboraqtory Manual. 
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Syllabus of 
Hands on Training Program 

DEPARTMENT OF ZOOLOGY 

2018-2019 

HEMATOLOGY 

18/12/2018 TO 27/12/2018 
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Objective of Course : To acquaint the students about the basics of 
commonly used techniques in laboratory. 

HANDS ON TRAINING PROGRAMCERTIFICATE CoURSE 
Course Title: 

Course Outcome : 

After completion of this course students will be able 

To under the practice of laboratory and handling of apparatus. 
To under the basic principles and requirements of instruments in laboratory. 
To appreciate the economic growth, opportunities in laboratory practices 
This training help the students to learn well defined laboratory practices. 

Total Number of Lectures : L aboratory Practical's (in hours) 

Unit 

VI 

HEMATOLOGY 

VII 

VIII 

Blood group determination 

Topics : HEMATOL0GY 

Smear technique to observe sex-chromatin in the 
buccal epithelial cells of human 
RBC Count of mammalian blood 

WBC Count of mammalian blood 

Neutrophil phagocytosis 

Estimation of dissolved O, in sample water 

Cell viability assay 

Macrophage isolation and slide preparation 

Micrometry 

Mitosis and Metaphase Chromosome preparation 
in rat 

30 

3 

3 

3 

3 

3 

3 

3 
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Practical help the students : 
$ Safety measures while in Lab. 

Handling of chenmical substances. 
Use of burettes, pipettes, measuring cylinders, flasks, separatory funnel, 

condensers, micropipettes and vaccupets. 

$ Washing. drying and sterilization of glassware. 

Drying of solvents/ chemicals. 

Weighing and preparation of solutions of different strengths and their 

dilution. 

$ Handling techniques of solutions. 

Preparation of different agro-chemical doses in field and pot applications; 

Preparation of solutions of acids. 

Neutralisation of acid and bases. 

Preparation of buffers of different strengths and pH values. 

Use and handling of microscope, laminar flow, vacuum pumps, viscometer, 

thermometer, magnetic stirrer, micro-ovens, incubators, sandbath, waterbath, 

oilbath. 

3 Electric wiring and earthing. 

Preparation of media and methods of sterilization. 

Suggested Readings : 

L. Furr AK. 2000. CRC Hand Book of/ Laboratory Safery. CRC Press. xv Common 

Academic Regulations for PG and Ph.D. Programmes Restructured and Revised 

Syllabi of Post-graduate Programmes xvi 

2. Gabb MH and Latchem WE. 1968. A Hundbook of Laboratory Solutions, 

Chemical Publ. Co. 

3. Practical Book of P. S. Verma 

4. R. L. Kotpal 
5. Laboraqtory Manual. 
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Programme : Certificate Course/Hands on Training Programme 

Title of the course: Synthesis, Extraction and Specetrophotometrie Techniques 
Programme Outcome: 

Subject: CHEMISTRY 

1 Reinforce ideas of synthesis of various organic and inorganic compounds and understanding of 

mechanism involved in these reaction, relative atomic mass, molar mass and percentage yield 
with step by step calculations for the compounds involved in the reaction. 
2. Organic reaction mechanisms: Pupils develop their understanding of organic 

chemistry mechanisms (e.g. the meaning of a curly arrow) by completing the mechanism 
for aspirin synthesis. It provides an excellent opportunity to develop understanding of 

reaction mechanisms and apply this knowledgewithin a less familiar context. 

3.Certain practical skills get developed viz. 

Topics 

(4) Using a balance to weigh out solids and liquids. 

Theory 

(B) Heating under reflux. 

4. Understanding and handling of certain instruments (viz. colorimeter, uv-visible 
spectrophotometer etc.) and their principles developed. 

(C) Precipitation and drying of product. 

5. Able to extract a mixture of compounds (viz. plant pigments, amino acids, mixture of metal 
ions etc.) via using chromatographic principles involved in them. 

Total No. of Lectures: (Theory- Practical) : 

1. Synthesis and mode of action of drugs. 
2. Introduction of polymer, mechanisnm of polymerisation and it's 

applications. 
3. Co-ordination compounds of Fe and Ni and it's magnetic and 

spectral properties. 
4. Introductory idea about UV-VIS Spectroscopy. 
5. Principles of separation and extraction techniques. 

30 Hours 

No. of Lectures 

15 
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6. Basics of IR, NMR Spectroscopic techniques. 
Practical's 

1. Preparation of Aspirin 
2. Preparation of phenol-formaldehyde resin i.e. Bakelite. 3. Preparation of complexes of Fe and Ni 

4.Verification of Lambert - Beer's Law 
5. Chromatographic separation of plant pigments. 

Suggesting readings: 
1. Mendham J, . Vogel's Quantitative Chemical Analysis, pearson, 2009. 
2. Haris, D. C. Quantitative Chemical Analysis.6h Ed., Freeman(2007) 

3. Harris, D.c.Exploring chemical Analysis, Ed. New York, W. H. Freeman, 
2016. 

4. Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age 
International Publisher, 2009. 

5. Skoog. D.A. Holler FJ. and Nieman, T.A. Principles of Instrumental 
Analysis, Cengage Learning 

15 
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Programme: Certificate Course/ Hands on Training Programme 
Title: Instrumentation 

After this course students will 
Learn about Laser-its properties, Coherence properties, Laser diffraction. 
Learn about introduction, Block Diagram & Applications of CRO: 
Learn about modulation and demodulation, Transistor amplifier. 
Learn about interference & michelson interferometer, Lattice dynamics. 
Learn about logic gates, Universal logic gates, Combinational logic 

Unit 
UNIT-1 

Laser and its 
applications 

UNIT-2 
CRO and its 
applications 

UNIT-3 
Interference 

and Michelson 
Interferometer 

UNIT-4 
Logic Gates 

Experiments 

Course Outcomnes 

References Books: 

Laser and its properties, Types of laser, Basic laser components, 
Pumping, Population inversion, Characteristics of laser radiation, 
Coherence properties of Laser Light, Temporal Coherence, Spatial 
Coherence, Laser diffraction. 
Introduction to CRO: Block Diagram of CRO. Applications of CRO: to 
find frequency and amplitude of AC signal. 
Basic principles of modulation and demodulation, Amplitude 
modulation, Linear and Square law modulation, Production of AM 

wave, Transistor amplifier. 
Monochromatic source of light, Production of coherent light sources, 
Measurement of wavelength and difference of wavelength of sodium D, 

Topic 

Logic gates, Positive and negative logic, Verification of truth table of 
basic logic gates, Symbolic representation and properties of OR, AND, 
NOT, NOR, NAND, EX-OR & EX-NOR gates using different IC's, 
Universal logic gates, Combinational logic. 

1. To determine the wavelength of He-Ne laser by using Ruler/Single slit. 
2. Measurement of amplitude, Frequency of A.C signals by C.R.O. 
3. Study of transistor as an Amplifier & Frequency response curve. 
4. Lattice dynamics experiment (study of dispersion relation of mono and 

diatomic lattice). 
5. To determine the wavelength of Na light by Michelson experiment. 
6. Verification of truth table of various logic gates using diferent IC's. 

1. Laser theory and Applications: A. Ghatak and K. Thyagrajan 
2. Digital Electronics : R.P.Jain 
3. Hand Book od Electronics: Gupta Kumar. 
4. Integrated Electronics: Millman & Halkias. 
5. Optics: N. Subrahmanyam, Brijlal 

(o 

Hours 
3 

3 

3 

3 

18 

& D, lines using Michelson interferometer, Lattice dynamics. 
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Programme: Certificate Course/ Hands on Training Programme 
Title: Basic Instrumentation 

After this course students will 

Learm about Laser, Types of laser, Basic laser components, 
Leam about basic principles of optical fibers, 

Unit 

Learn about introduction , Block Diagram & Applications of CRO: 
Learn about modulation and demodulation, 

UNIT-1 

Learn about Vibrational Analysis of Amino acid glycine (DPT methods ) 

Laser 

UNIT-4 

UNIT-2 

Optical Fiber 

UNIT-3 

CRO and its 
applications 

Course Outcomes 

Amino acid 

glycine 
Experiments 

Laser- its properties, Types of laser., Basic laser components, Laser action 
and Laser diffraction. 

Basic principles of optical fibers, Optical wave guide, Absorption losses 
in fibers, wave propagation in optical fiber media, optical fiber source 
and detector, 

Topic 

Introduction to CRO: Block Diagram of CRO. Applications of CRO: 
Basic principles and process of modulation and demodulation, 

Vibrational Analysis Amino acid glycine (DFT methods) 

1. To determine the wavelength of He-Ne laser by using Ruler. 
2. To determine the diameter of the wire and position of first order 

minima with observed diffraction pattern 
3. Optical fiber communication and hence determine the numerical 

aperture and losses in fiber. 
4. Functions of C.R.O. and demonstration. 

5. Modulation and Demodulation process. 

References Books: 
6. Computational vibrational analysis of Amino acid glycine. 

1. Laser theory and Applications: A. Ghatak and K. Thyagrajan 
2. Digital Electronics : R.P.Jain 
3. Hand Book od Electronics: Gupta Kumar. 
4. Optical Fibre Communication: G.Keiser 

Hours 
3 

3 

3 

3 

18 
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Programme: Short-Term Certificate Course 
Subject: BOTANY 

Title of the Course: Experimental and Applied Botany 
Objective of the Course : 
" Learning objectives set the goal to create future researchers, Scientist and expertise in the 

field of Botany that are excellently trained and excited to work on various problems of 
plant sciences. This curriculum is designed to equip students with subject domain 
knowledge and technical skills pertaining to plants in a holistic manner. It aims to train the 
students in all the areas of plant sciences with a unique combination of experiments. 
Students have exposure to cutting-edge technologies that are currently used in the subject. 
They are made aware about the different instruments and techniques used in modern plant 
science research. Students are also capable to design research and industrial projects to 
solve the problems of various plant science & environmental related issues. 

Programme Specific Outcomes: 
Upon successful completion of the course, students will be able: 

To understand, define and explain the principle, instrumentation and working of 
techniques used in Botanical research. 

Topics 

Analyse the research problem and formulate the methodology for carrying out 
research/experiment. 
To build a hypothetical methodology for analysis of biological samples. 
To compare and contrast the techniques used in Research fields. 

Total No. of Lectures-Tutorials-Practical (in hours ): L-T-P: 
hr. 

Section: A(Theory) 
Pure culture of microbes. 

Electrophoresis, Principle and Application. 
Spectrophotometry and its uses. 
Mushroom Cultivation technique. 
Isolation of DNA and use of PCR 

Synthetic seed. 
Karyotyping 
Carbon estimation from soil. 

Section: B(Practical) 

1. Isolation and maintenance of pure culture of microbes. 

2. Separation of plant Genomic DNA by agrose gel electrophoresis. 
3. Spectrophotometry and its uses in determining nitrate reductase 

activity. 
4. Cultivation of Oyster mushroom. 

5. DNA isolation and PCR amplification. 

6. Electrophoresis, Principle and Application, Protein separation 
using SDS PAGE. 

7. Synthetic seed production. 

8 Karyotype analyses of plants. 

30 

No. of Lectures 

15 
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9. Carbon estimation of different soil sample by Walkley Blacks 
method 

Suggested Readings: 
Martinko, MI. J.M.. Parker, and J. Brock. Biology of Microorganisms. Prentice-Hall. 
2017 

Wilson. K and alker, J. Principle and Techniques of biochemistry and Molecular 
Bioogy. Champman & Hall. London. 1998. 

Cambridge University Press. 2010. 
Harborne, JB. Phvtochemical Methods-A Guide to Modern Technique of Plant 

Analysis 
Lynch, T. Mushroom Cultivation: An Illustrated Guide to Growing Your Own 

Mushrooms at Home. Quarry Books. 2018. 
Press. B. Mushroom Cultivation: A Practical Guide to Growing Mushrooms at Home. 

Kindle Edition. 2021. 
Schulze ED et al. Plant Ecology. Springer. 2019 
Singh. JS, Singh. SP and Gupta, S. Ecology, Environment and Resource Conservation. 

S. Chand & Co. New Delhi. 2014. 
Suggested equivalent online courses: 
https: onlinecouses.nptel.ac.in/noc2] bt07/preview 
https Www.sciencedirect.com/science/article/piiSI874391912001479 

https: bmcbioinformatics. biomedcentral.comarticles/ I0.186/1471-2105-13-58 

https: iihr.res. in /online-training-mushroom-spawn-production-and-mushroom-cultivation 
oE2680 %98-duration-6-days 

https://wWw.classcentral.com/course/swayam-vocational-mushroom-production-23137 
https://community.plantae.org1ags/moocuturelearn.com/courses/teaching-biology-inspiring-students 

with-plants-in-science 

2 
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Title of the Practice: 

"Experimental and Applied Botany" 

Objective of the Practice: 

Department of Botany 

Learning objectives set the goal to create future researchers, Scientist and expertise in the 
field of Botany that are excellently trained and excited to work on various problems of plant 
sciences. This curriculum is designed to cquip students with subject domain knowledge and 
technical skills pertaining to plants in a holistic manner. It aims to train the students in all the 
areas of plant sciences with a unique combination of experiments. Students have exposure to 
cutting-edge technologies that are currently used in the subject. They are made aware about 
the different instruments and techniques used in modern plant science research. Students are 
also capable to design research and industrial projects to solve the problems of various plant 
science & environmental related issues. 

The context (Programme Specific Outcomes) 

Upon successful completion of the course, students will be able: 

used in Botanical research. 
1: To understand. define and explain the principle, instrumentation and working of techniques 

2: Analyse the research problem and formulate the methodology for carrying out 
research experiment. 

3: To build a hypothetical methodology for analysis of biological samples. 

4: To compare and contrast the techniques used in Research fields. 
The Practice (Hands on trainings): 

1. Isolation and maintenance of pure culture of microbes. 

2. Separation of plant Genomic DNA by agrose gel electrophoresis. 
3. Spectrophotometry and its uses in determining nitrate reductase activity. 

4. Cultivation of Oyster mushroom. 

5. DNA isolation and PCR amplification. 

7. Synthetic seed production. 

"-n through 

6. Electrophoresis, Principle and Application. Protein separation using SDS PAGE. 

8 Karyotype analysis of plants. 
9. Carbon estimation of different soil sample by Walkley Blacks method. 
Problems encountered and resource required 

Ihe main problems encountered in experimental botany could include faulty measurement 
with equipment, inadequate sensitivity of instruments, or calibration errors due to which the 
result of an experiment becomes 'biased'. The second of these are random errors, which are 
caused by unknown and unpredictable changes in a measurement. The other problems 
include delay in release of grants due to which ther is time constraints. 
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