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 2.3.1: Student centric methods, such as experiential learning, 

participative learning and problem-solving methodologies are used for enhancing 

learning experiences and teachers use ICT- enabled tools including online 

resources for effective teaching and learning process 
 

1.  Practical Time Table 

2.  Syllabus of Laboratory Courses 

3.  Learning through Project Work 

4.  
Learning through Laboratory 

Practical’s 
 

  

     

 

Criterion II: Teaching Learning Evaluation  

2.3: Teaching- Learning Process 
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B. Sc. First Semester 
Credit: 02 

Zoo-103 

Paper-III   PRACTICAL

PROTOZOA TO ECHINODERMATA &Cell Biology

1.Study of animals belonging to Protozoa, Porifera, Cnidaria, Ctenophora, Platyhelminthes, 

Aschelminthes and Annelida with special reference to systematic position up to class level, 

habit,habitat, characteristic features and economic importance (one example of each class and 

Local examples are to be given more emphasis) with the help of Museum specimens, models, 

charts, Microslides, Photographs and Digital sources. 

2. Study of animals belonging to - Onychophora, Arthropoda, Mollusca, Echinodermata   

with special reference to systematic position up to class level, habit, habitat, characteristic 

features and economic importance. (one example of each class and Local examples are to be 

given more emphasis) with the help of Museum specimens, Models, Charts, Microslides, 

Photographs and Digital sources. 

3. Method of protozoan culture (Any one) 

4.  Identification of Protozoan’s and Coelenterates in pond water sample 

5. Temporary mounting of :-  

• Gemules and Spicules of sycon  

• Obelia colony 

• Parapodium of Neries 

 6. Study of diversity of mouth parts in insect:- Mosquito, Housefly, Honey bee, Cockroach,  

Butterfly  

7. Digestive and Nervous system of Earthworm (Museum specimen/Charts/digital sources)

  8. Digestive system of Cockroach (Museum specimen/digital sources) 

9. Study of Prokaryotic cells –Grams staining technique 

10. Study of Eukaryotic cells using suitable staining technique (Buccal epithelial cells)  

11. Study of cytoplasmic movements in paramecium 

12. Localization of Mitochondria by Janus Green stain 

13. Study of cancer cells through permanent slides 

14. Study of cell organelles through electron micrographs/charts 

15.Study of Mitosis using suitable material /Meiosis using permanent slides. 

Note:Demonstration of animal dissections through Computer Aided 



Hardy-Weinberg’s Law.

B. Sc. Second Semester 
Course Code - ZOL- 106 

Zoology Paper: VI 
DIVERSITY OF CHORDATA-II 

Based on Protochordata to Mammals&Genetics 

PRACTICALS 
 Credits 02 

1. Protochordata: Study of specimens: Balanoglossus, Herdmania, Branchiostoma, 

Salpa, Doliolum,Oikopleura, Botryllus

2. Agnatha: Study of specimens: Petromyzon, Myxine

3. Fishes:Study of specimens: Scoliodon, Sphyrna, Pristis, Torpedo, Chimaera, 

Mystus,Heteropneustes, Labeo, Exocoetus, Echeneis, Anguilla, Hippocampus, 

Tetrodon/ Diodon,Anabas, Cyannoglossus.

4. Amphibia:Study of specimens: Ichthyophis/Ureotyphlus, Necturus, Bufo, Hyla, 

Alytes, Salamandra

5. Reptilia:Study of specimens: Chelone, Trionyx, Hemidactylus, Varanus, Uromastix, 

Chamaeleon,Ophiosaurus, Draco, Bungarus, Vipera, Naja, Hydrophis, Zamenis, 

Crocodylus. Key for Identification of poisonous and non-poisonous snakes

6. Aves:Study of six common birds from different orders. Types of beaks and claws

7. Mammalia:Sorex, Bat (Insectivorous and Frugivorous), Funambulus, Loris, 

Herpestes, Erinaceus.

8. Visit to Zoological survey of India/ Museum/National Park.

 9.  Observation of common mutants of drosophila 

10.  Determination of human blood groups A, B, AB, and O, Rh factor. 

11.  Major and minor problems in genetics 

12. Study of preparation of Normal Karyotype of human.  



13.  Karyotypic study of Down’s syndrome, Turner’s syndrome, 

14. Klinefelter’s syndrome with the help of photograph. 

14. Detection of Barr body from epithelial cell. 

15.Problems on sex linked inheritance. 

  16.. Study of gene frequency and mutants of man  

Attached and free ear lobe. 

Colour of eye. 

Rolling of tongue. 

Blood group frequency. 

17.  Human pedigree analysis- various symbols used.

18. Study of permanent slide of sickle cell anemia                                 



B.Sc. III Semester 
Paper:ZOL- 203 

  DEVELOPMENTAL BIOLOGY OF VERTEBRATES 
 (PRACTICAL) 

1. Study of Whole mount of different types of Sperm( Slide) 

2. Types of Egg and cleavage pattern ( Slides/ LCD Projector) 

3. Study of different stages of frogdevelopment.(Models/Specimen) 

4. Study of types of placenta in Mammals ( Slides/LCD Projector) 

5. Study of Blastula, Gastrula, Morula in Frog ( Slides/LCD) 

6. Study of whole mount of 24 Hrs, 33 Hrs., 48 Hrs., 72 hrs., 96 Hrs. Chick embryo   ( 

Slide) 

7. Slide preparation and mounting of  Chick Embryo from the Incubated Egg 



B.Sc. III Semester 
Paper: ZOL- 204 

BIOCHEMISTRY AND ENDOCRINOLOGY 
 (PRACTICAL) 

1. Preparation of solutions of given percentage, normality and molarity.

2. Study of analytical instrument principle and applications. 

pH meter, 

Colorimeter, 

Centrifuge 

Electrophoresis 

3. Factors affecting enzymes activity temperature and pH.

4. Detection of amino acid by paper chromatography. 

5. Qualitative test for organic compound.

Carbohydrate. 

Protein. 

Fats. 

6. Quantitative estimation of protein from animal tissue using Lawry’s method. 

7. Study of biochemical Qualitative and Quantitative test for Urine

8. Determination of Hemoglobin from given blood sample 

7. Study of permanent histological slides of endocrine glands.       

T.S. of Pituitary gland, 

T.S. of Thyroid gland, 

T.S. of Adrenal Gland, 

T.S. of Islets of Langarhans. 

T.S. of Testis 

T.S. of Ovaries 



Skill Enhancement Course 
Practical Based on ZOL-SEC-205 
ZOL-SEC-207 HAEMATOLOGY

1. Collection of blood by Venipuncture and arterial blood.

2. Determination of haemoglobin from given blood sample, Clotting and bleeding 
time of blood. 

3. Determination of Total Count of RBC, WBC.

4. Determination of differential WBC Count by blood Smear

Skill Enhancement Course 
Practical Based on ZOL-SEC-206 

ZOL-SEC-208URINOLOGY 

1. Study of normal and abnormal constituents of Urine.

2. Biochemical Qualitative and Quantitative tests for urine

3. Study of Microscopic Examination of urine.

4. Qualitative tests for sugar and albumin,

REFERENCE BOOKS: (HAEMATOLOGY)

1. Medical Laboratory Technology - RamnikSood 

2. Medical Lab Technology Vol. I, II & III – Kanai Mukherjee 

3. Hand Book of Medical Technology - Mrs. Chitra 

4. Medical Laboratory Technology – A. Ananthanarayan 

5. Manual for Laboratory Technician of Primary Health by Minister of Health 

6. Human Physiology Vol. I & II – C. C. Chatterji 

REFERENCE BOOKS ( URINOLOGY)

7. Medical Laboratory Technology - RamnikSood 
8. Medical Lab Technology Vol. I, II & III – Kanai Mukherjee 
9. Hand Book of Medical Technology- Mrs. Chitra 
10. Medical Laboratory Technology – A. Ananthanarayan 
11. Manual for Laboratory Techniian of Primary Health by Minister of Health 
12. Human Physiology Vol. I & II – C. C. Chatterjee 



B.Sc. IV Semester 
Course Code - ZOL- 211 

PAPER:  
Ecology 
Practical

1. Estimation of Dissolved oxygen from given water sample.  

2. Estimation of Water Alkalinity from given water sample.  

3. Estimation of population density byquadrate method.  

5. Study of microscopic fauna of freshwater ecosystem (from pond).  

6. Estimation of water holding capacity of given soil sample.  

7. Estimation of Salinity/Chlorinity from water sample.  

8. Preparation of permanent slides of the following: 

       a) Spirogyra b) Verticella c) Oedogonium d) Daphnia e) Cyclop f) Mysis 

10. Visit to Ecosystem: Marine/Fresh water/Desert Ecosystem 

Recommended Reference Books: 

1. Colinvaux, P. A. (1993). Introduction to Ecology. II Edition. Wiley, John and Sons, Inc.  

2. Krebs, C. J. (2001). Ecology: The Experimental Analysis of Distribution and Abundance, 
6th Edition, ©2009, Pearson  

3. Odum, E.P., (2008). Fundamentals of Ecology. Indian Edition. Brooks/Cole  

4. Robert Leo Smith Ecology and field biology Harper and Row publisher  

5. Ricklefs, R.E., (2000). Ecology. V Edition. Chiron Press  

6. Sharma P.D. (2002) Ecology and Environment, Himalaya Publication 

7. Verma and Agarwal- Principal of Ecology 

8. Dutta- Fundamentals of Ecology  

9. Clarke,G.L.  Elements of Ecology 



B.Sc. IV Semester 
Course Code - ZOL- 212 

PAPER: XIV 
Evolution 
Practical

1. Study of evidences by using photograph/charts and models

a) Analogous and Homologous organs 

b) Connecting link (Peripatus and Archaeopteryx)

c) Embryological evidences 

2. Study of adaptations (Museum Specimens). 

3. Study on patterns of speciation with the help of Charts/Models/Pictures

           a) Allopatric Speciation 

           b) Sympatric Speciation  

4. Study of successive stages of evolution with the help of Charts/models 

          a) Horse 

          b) Human 

Recommended Reference Books: 

1. Evolution – Moody 

2. Evolution – Gopalkrishnan 

3. Organic Evolution – M.P. Arora (Himalaya Pub. House) 

4. Evolution – M.W. Strickberger (CB Publishers) 

5. Organic Evolution – N. Armugam (Saras Pub.) 

6. Evolution- Surjeet Publication, Delhi 

7. Jha,A.P. Genes & Evolution, John Publication, New Delhi 

8. P.K. Gupta-Ecology, Genetics and Evolution 

9. Tomer and Singh-Organic evolution, Rastogi Publication, Meerut 



Skill Enhancement Course 
Practical Based on ZOL-SEC- 213: Microtechnique 

Credit: 01 
ZOL-SEC-214 Microtechnique 

1. Isolation and collection of tissue, fixing and block preparation. 

2. Tissue processing of prepared blocks. 

3. Technique of Section Cutting, fixing, alcohol grading, staining and preparation of 

permanent slide. 

4. Methods of preparation and examination of tissues (fresh and fixed tissue) 

REFERENCE BOOKS: 

1. Histochemical Techniques – J. D. Bancrot. 

2. Handbook of Histopathological and Histochemical Techniques - C.F.A. Culling. 

3. Histological and Histochemical Methods 4th Edition – John Kiernan 

  Skill Enhancement Course 
Practical Based on ZOL- SEC-214: APICULTURE 

Credit: 01 
ZOL-SEC-215:APICULTURE 

1. Visit to the Apiculture centers, Collect practical information of artificial Bee 

            Hives and its mechanism. 

2.  Collection of natural bee hives, wax, honey etc. 

3. Methods of extraction of honey (Indigenous and Modern). 

REFERENCE BOOKS: 
1. Apiculture - Prost, P. J. (1962), Oxford and IBH, New Delhi. 
2. Apiculture - Bisht D. S., ICAR Publications. 
3. Bee Keeping in India - Indian Council of Agricultural Research, New Delhi. 



1. Study of slides from Ciliates, Opalinates, and Flagellates(any five) 

(Three from each phyla) 

B. Sc. First Semester 

PROTOZOA TO ANNELIDA (PRACTICAL) 

2. Study of museum specimen and slides from Porifera to Annelida. 

Course Code - ZOL- 103 
Zoology Paper -II 

Biological importance.] 
3. Dissection: 

[Note, Identification, Classification, Sketch & any 3 to 4 points related to 

(One point) habitat (one or two point) struCure & (one point from) 

> Dissection of Leech for Digestive, Excretory & Reproductive systems. 

> Dissection of Earthworm for Nervous System & Reproductive system 

> 

4. Mounting of any five of the following. 

> Sponge spicules, Gemmule, Obelia colony, Jaws of Leech. 

Spermatica, testes nerve ring of Earthworm, Parapodia of Nereis. 

Total Practical Periods 

01 

02 

09 

03 

15 



1. 

2. 

3. 

4. 

5 

B. Sc. First Semester 

Course Code ZOL- 104 
Zoology Paper - IV 

CELL BIOLOGY (PRACTICAL) 

Study of cell organelles by using Models, Charts, Slides & 
Electron micrographs. 

Squash preparation of Onion root tip to study Mitosis. 

Preparation of polytene chromosome in chironomous larva/fruit flies. 

Microtechnique: - Fixation, dehydration, Block preparation, 
Microtomy and Staining of Rat tissue. 

02 

Total Practical Periods 

02 

02 

06 

Study of Microscopy: - Simple, Compound, & Phase Contrast Microscope 03 

15 



B. Sc. Second Semester 

Course Code - ZOL- 203 
Zoology Paper - VII 

ARTHROPODA TO ECHINODERMATA AND PROTOCHORDATA (PRACTICAL) 

2. Dissections: 

1. Study of museum specimen & slides of relevant Invertebrates & 

Protochordata. (At least 3 form each phylum). 

Dissection of Prawn for Nervous system 

> Dissection of Cockroach for Digestive and Nervous Systems. 

Dissection of Pila for Nervous system. 

Dissection of Sea Star for Water Vascular System. 

3. Mounting of any five of the following. 
Mouthparts of Cockroach, Mosquito, House fly, Bed bug and Honeybee. 

Salivary glands of cockroach. 
> Redula of Pila, Pedicillaria of Star fish. 

03 

09 

03 

Total Practical Periods =15 



1 

2 

2 

3. 

4. 

5. 

B. Sc. Second Semester 

Course Code - ZOL-204 

Zoology Paper -ViI 

GENETICS -I (PRACTICAL) 

Culture of Drosophila- experimental organism in genetics 

Observation of common mutant of drosophila. 

Determination of human blood groups A, B, AB, and O, Rh factor. 

group and its interpretation. 

Minor problems based on monohybrid ratio & human blood 

Major problems based on dihybrid ratio & interaction of genes. 

Study of chromosomal aberration 

Practical Periods 

02 

02 

01 

04 

04 

02 

15 



> Cranial Nerves. 
> Brain 

VERTEBRATE ZOOLOGY (Practical) 

1. Museum study of vertebrates. (At least 20). 
(ldentification, classification, sketches, General characters and biological importance 

2. Dissection of Scoliodon / Labeo 
> Afferent and efferent, 

3. Dissection of Rat/ Frog; 
> Urinogenital system, 

B.Sc. ll Semester 

Course Code ZOL- 303 
PAPER () 

> Arterial system, 
> Venous System, 
> Brain of Rat. 

4. Mounting of Placoid, Cycloid and Ctenoid scales of fish 

5. Study of Embryological development of chick.according to hours of incubation. 

6. Visit to Zoological museum/Zoo Park is compulsory and Submission of report 

7. Write a report on common birds/mammals in your locality, scientific names and 
economic importance. 

05 

Total Practical periods: -

03 

05 

01 

01 

15 



B.Sc. lIl Semester 

Course Code - ZOL- 304 
PAPER(KIH 

1. Preparation of paper model of DNA and study of DNA structure 

GENETICS-I| (Practical) 

2. Study of protein synthesis with the help of charts/models. 

3. Estimation of DNA from animal tissue with the help of Diphenyl amine method. 

4. Study of preparation of Normal Karyotype of human. 

6. Detection of Barr body from epithelial cell. 

7. Problems on sex linked inheritance 

8. Problems based on Hardy - Weinberg's law 

> Colour of eye. 

5. Karyotypic study of Down's syndrome, Turner's syndrome, Klinefelter's syndrome with 
the help of photograph. 

9. Study of gene frequency and mutants of man; 

> Rolling of tongue. 

> Attached and free ear lobe. 

> Blood group frequency. 

01 

Total Practical periods: -

02 

02 

01 

02 

01 

02 

02 

02 

15 



ANIMAL PHYSIOLOGY (PRACTICAL) 

B.Sc. IV Semester 

1. To study the digestive enzymes from cockroach/Human Saliva. 

2 Total cauntof RBc WB from ivem blood Sample. 
3.) Preparation of Heamatin crystals from blood sample. 

4. Hb% from aiven hlood sam! 

PAPER 

5. Effect of isotonic, hypotonic, and hypertonic solutions on blood cell (RBCs) 

6. Detection of nitrogenous west product from the extract of different animals 

7. Detection of nitrogenous west product in fish/frog water tank. 

8.)Estimation of 0, consumed by fish in relation to temperature by 

9. Typographic reading of skeletal muscle properties, heart beating in 
Toad / Rat (Domo on 01 

10.Histological study of following. 
> TS. of Kidney 
> TS. of Testis 

> TS. of Intestine 

Total practical periods 

02 

01 

01 

01 

01 

01 

02 

01 

15 



> Electrophoresis 

BIOCHEMISTRY AND ENDOCRINOLOGY (PRACTICAL) 

2. Study of analytical instrument principle and applications. 
> pH meter, 

Colorimetor. 

Course Code ZOL- 404 XIV 
b.Sc. IV Semesier 

f3. Factors affecting enzymes activity temperature and pH. 

5. Qualitative test for organic compound. 
Carbohydrate. 
protin 

> 

6. Quantitative estimation of protein from animal tissue using Lawry's method. 

7. Study of permanent histological slides of endocrine glands. 

º LS. ot Thyroid gland, 
T.S. of Adrenal Gland, 

Malentty 

> T.S. of Islets of langarhance. 

04 

02 

01 

03 

02 

02 

Total practical periods: - 15 



> pH 

1. Estimation of productivity of pond ecosystem using white and dark bottle method. 

> Alkalinity 

B.Sc. V Semester 

2. Determine the following parameters of soil. 

> Chlorinity 

Course Code ZOL- 503 
PAPER- XIX 

> Salinity 

ECOLOGY (PRACTICAL) 

3. Analysis of DO, CO, Salinity, Chlorinity of water sample. 

5. Estimation of population density by Quadrate method on field 
and by Simulation method. 

6. Preparation of permanent slides of following 

4. Study of animal association ship with example (Charts/photo) -Competition, mutualism, 
parasitism, predation and commensalisms. 

Spirogyra, Verticella, Odogonium, Daphnia, Cyclops, Mysis, Cypris, keretella 

02 

7. Project report: - Forest or fresh water ecosystem. 

04 

04 

01 

04 

Total practical periods: - 15 



3. 

4. 

2. Study of brackish water fishes, 

5. 

46 

Study of freshwater fishes. 
Majorcarps 

Other carps. 
Cat fishes 
Clupoides 

Oil sardine 

Hilsa hilsa, Chanos chanos (milktfish),Latis calcarifer, Tilapia 

Study of marine ware fishes. 

Mackerel 
Ribbon -fish. 
Bombay-duck 
Pomfret 
Sole 

FISHERY SCIENCE -I(PRACTICAL) 
(Elective Paper) 

Polynemus 

B.Sc. V Semester 

Course Code ZOL- 504 
PAPER A 

Water analysis 

03 

02 

03 

05 

Visit to local or any reservoir and marine fish landing centre and student should be 
submit a project report at the time of practical examination 02 

Total practical periods: - 15 



B.Sc. VI Semester 

Course Code - ZOL - 603 

PAPER XAM X 
EVOLUTION (PRACTICAL) 

1. Embryological evidences of evolution with the help of slide/chart/pictures. 

2. Adaptive modification in feets of birds and mouth parts of insects 

3. Study of successive stages of evolution with the help of models/charts 

Horse 
Human 

4. Discussion on patterns of speciation with the help of charts /pictures. 
Allopatric speciation 

> Sympatric speciation. 

7. Study of geographical era. 

5. Study the homologous and analogous organs. 

6. Study of natural selection using E.coli bacteria against antibiotics 
(Tetramycin/ Penicillin) 

Total Practical periods 

02 

02 

02 

02 

04 

01 

02 

15 



1. 

2 

L3 

4 

5 

6. 

B.Sc. VI Semester Course 
Code - ZOL- 604 
PAPER XXIV� A 

FISHARY SCIENCE - M (PRACTICAL) 
(Elective Paper) 

Primary productivity of ponds (plankton studies). 

Xxs A 

identification, classification and culturaable significance of following. 

Catla, rohu, mrigal, catfishes, exotic canoj 

Collection and identification of fish parasites and worms. 

Removal of fish pituitary gland and preparation of pituitary extract 

Identification of crafts and gears. 
Gill net, Rampanni, Satpalti, Machwa, Catamaran. 

A visit to fish farm and fish processing centre is compulsory. 

02 

03 

04 

02 

02 

02 

Total Practical Periods 15 



NSSR(N) 
Mrs. K.S.K. Arts, Science, Commerce College Beed 
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Digital Electronics Lab 

Objective: To provide hands-on practice of the basic knowledge in digital logic 

and circuits and to provide hands-on practice in some commonly 

used combinational and sequential circuits 

Instruction: The Laboratory work will have to be performed during the semester 

consisting of any of the 8 experiments from the given list below: 

List of Experiments: 

1. Study and Testing of measuring instruments: Digital and Analog 

multimeters, CROs and Signal Generators – measurement of AC & DC 

voltages, measurement of frequency. 

2. Study of Components: Identification and testing of resistors, capacitors, 

inductors, diodes, LEDs & transistors 

3. Study of Logic Gates: Study of truth table of basic gates, realization of 

Boolean functions 

4. Study of Half adder and Full Adder 

5. Study of Half Subtractor and Full Subtractor 

6. Study of Implementation of a 3:8 decoder, 

7. Study of 4-line to 16 bit decoder 

8. Study of BCD to 7-segment decoder 

9. Study of Generating a Boolean expression with a multiplexer 

10. Study of Clocked JK Flip Flop 

11. Study of 4-bit ripple counter 

12. Study of Parallel-in, serial-out, 4-bit shift register 
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Dr. S. B. Maulage 

Professor in chemistry 

Beed-431122 

This is to ccrtify that, the dissertation titled Synthesis of fused indeno pyrimidine 

derivatives is bonafide record of the rescarch work carried out by Varsha Ashok 

Bhalshankar under the supervision and guidance Dr. S.B Maulage in partial 

fulfilment of the requirement for the award of degree of Master of Science in 

Chemistry of Mrs. Kesharbai Sonajirao Kshirsagar alias Kaku Arts, Science and 

Commerce College Beed affiliated to Dr. Babasahcb Ambedkar Marathwada 

University Chhatrapati Sambhaji Nagar. 

Date :29/04/2024 

CERTIFICATE 

Dr. P. R.Klhakre 

Head, Dept. of chemistry 

(Dr.AJ-Kian) 
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Irs, Kesharbai Sonajirao Kshirsagar Alias Kaku Arts, 

Science & Comnerce College, Beed-431122 

Navgan Shikshan Sanstha Rajuri (N) 

DEPARTMENT OF CHEMISTRY 

Hence, certified. 

This is to certify that, the dissertation titled 'Synthesis and characterization of zinc 

complex From salicyladehyde" is bonafide record of the research work carried out by 

PANCHAL SACHIN DATTATRAY under my supervision and guidance in partial 

fulfilment of the requirement for the award of degree of Master of Science in Chemistry 

(Academic year 2023-24) of Mrs.Kesharbai Sonajirao Kshirsagar alias Kaku Arts, Science 

and Commerce College Beed affiliated to Dr. Babasaheb Ambedkar Marathwada University 

Chhatrapati Sambhaji Nagar. 

Dr. S:V. Gayakwad 
(Project Supervisor) 

CERTIFICATE 

External Examiner 

seert o, ROqo2205 
2 

Dr. P, R. Khakre 

HOD 

SN 431122 Beed 
Pue aac 
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Hence, certified. 

This is to certify that, the disscrtation titlcd "Synthesis and characterization of zinc 

complex From salicyladehyde" is bonafide record of the research work carried out by 

SADAF KHANAM under my supervision and guidance in partial fulflnent oi the 
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