21. Comprehensive Practical Organic Chemistry (Preparation and Qualitative Analysis) by V.K. Ahluwalia and
Renu Agrawal, Orient Longman.

22. Practical Physical Chemistry: Palit and De.

23. Practical Physical Chemistry: Yadao.

24. Practical Physical Chemistry: Khosla.

25. Advanced Practical Inorganic Chemistry by Gurdeep Raj, Goel Pulishing House, Meerut.

Weblink to Equivalent MOOC on SWAYAM if relevant:
Weblink to Equivalent Virtual Lab if relevant:

Any pertinent media (recorded lectures, YouTube, etc.) if relevant:

Sant Gadge Baba Amravati University, Amravati

Syllabus Prescribed for three Year UG/PG Programme

Programme: B.Sc. with Chemistry

Semester 3
Code of the Title of the Course/Subject (No. of Periods/Week)
Course/Subject (Laboratory/Practical/practicum/ha
nds-on/Activity)
CHE@3S)PR Chemistry 3S Total 26 per Semester

COs: At the end of Lab/Practical course, students will be able to -

. estimate different metals using a variety of methods.

. skilfully prepare solution of different concentrations.

. determine molecular weight of an organic molecule.

4. determine thermodynamic parameters associated with a physical phenomenon and state.
. use methods of determination of partition coefficient.

1
2
3

S

*

List of Practical/Laboratory Experiments/Activities etc.

Exercise-1 Inorganic

Estimation of Ba®~ as BaSO..

Estimation of Fe’" as Fe»Os using china and silica crucible.

Estimation of Ni** as Ni-DMG using sintered glass crucible.

Estimation of copper (II) in commercial copper sulphate sample by iodometric titration.

To determine the percentage of calcium carbonate in precipitated chalk.

DN | |W | —

To determine volumetrically the amounts of sodium carbonate and sodium hydroxide present together
in the given solution

Preparation of standard solution of an acid (oxalic acid) & a base (sodium bicarbonate) by weighing
and calculation of concentrations in terms of strength, normality, molarity, molality, formality, % by
weight, % by volume , ppm, ppb and mole fraction.

Preparation of standard solution of hydrochloric acid by dilution and calculation of concentrations in
terms of strength, normality, molarity. molality. formality, % by weight, % by volume , ppm, ppb and
mole fraction.




Exercise 11: Physical Chemistry Experiments
9 Determination of molecular weight of solute by Rast’s method
10 To determine activation energy of a reaction between K.S,Og and KI.
11 Determination of thermodynamic values (AS°, AH®, and AG®) from the dissociation of a weak acid.
12 To determine transition temperature of MnCl,.4H,O.
13 To study critical solution temperature (CST) of phenol water system.
14 To determine the partition coefficient of CH;COOH between H-O and CCly
15 To determine the partition coefficient of Benzoic acid between H>O and toluene.
Note:

Distribution of Marks for Practical Examination

Time : 04 hours (One Day Examination)

Total Practical Marks 50, Duration of Exam 04 Hours

Internal Practical Exam (25 Marks) External Practical Exam* (25 Marks)

Attendance, Students Performance, Activity, Experiment 1 Performance / Demonstration : 10
Practical Record Book / Laboratory Manual/Journal | Experiment 2 Performance / Demonstration : 10
Report : 20 External Viva (by External and Internal Examiner: 05

Internal Viva/Assignment/Quiz/Test : 05

Total : 25 Total : 25

*Note: One practical from respective exercise




Sant Gadge Baba Amravati University, Amravati
Syllabus Prescribed for three Year UG/PG Programme

Programme: B.Sc. with Chemistry

Semester 4
Code of the Title of the Course/Subject (No. of Periods/Week)
Course/Subject (Laboratory/Practical/practicum/ha
nds-on/Activity)
CHE®4S)PR Chemistry 4S Total 26 per Semester

COs: At the end of Lab/Practical course, students will be able to -

1. prepare soap from available oil or fat and determine its different parameters.
2. extract different constituents of milk.

3. prepare glucose from cane sugar

4. use advanced instruments like pH-meter, potentiometer, conductometer, etc.
. determine electrode potential of a metal.

. determine pH of given soil sample.

AN

B

List of Practical/Laboratory Experiments/Activities etc.

Exercise-1 organic
1 To prepare glucose from cane sugar.
2 To determine the iodine value of the given Oil or Fat.
3 Determination of equivalent weight of an organic acid.
4 Determination of equivalent weight of an ester by saponification.
5 Preparation of soap from oil or fat.
6 Determination of properties of soaps (at least two samples) with respect to pH, Foam, interaction with
oil, and hard water test.
7 Isolation of casein from milk.
8 Isolation of lactose from milk.
Exercise II: Physical Chemistry Experiments
9 Determination of standard electrode potential of Cu/Cu*? or Zn/Zn*? electrodes potentiometrically.
10 To determine dissociation constant of weak acid by conductometry.
11 To determine dissociation constant of weak acid by potentiometry.
12 To determine dissociation constant of dibasic acid by pH-metry.
13 To determine solubility and solubility product of sparingly soluble salts conductometrically.
14 To study strong acid and strong base titration by pH-metry.
15 To determine pH of a soil sample by pH-meter.
16 To verify Beer’s Lambart’s law using KMnO4/K>Cr,O.
17 To determine solubility of benzoic acid at different temperature and heat of solution.
Note:
Distribution of Marks for Practical Examination
Time : 04 hours (One Day Examination)
Total Practical Marks 50, Duration of Exam 04 Hours
Internal Practical Exam (25 Marks) External Practical Exam* (25 Marks)




Attendance, Students’ Performance, Activity,
Practical Record Book / Laboratory Manual/Journal
Report : 20

Internal Viva/Assignment/Quiz/Test: 05

Experiment 1 Performance / Demonstration : 10
Experiment 2 Performance / Demonstration : 10

External Viva (by External and Internal Examiner: 05

Total : 25

Total : 25

*Note: One practical from respective exercise

10
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Sant Gadge Baba Amravati University, Amravati
Syllabus Prescribed for Two Year PG Programme
Programme: MSc Chemistry (Choice Based Credit System)

Semester III

Code of the (Total Number of

Course/Subject
CY-305 (ii)

Title of the Course/Subject

(Lab-V based on DSE)
Organic Chemistry Special

Periods)
90 hrs (9 hrs/week)

Course Outcomes: Upon successful completion of a course the students will be able to:

1.

2.

N A

Acquire knowledge of safe laboratory practices, including the handling and disposal
of hazardous reagents, proper use of personal protective equipment
Learn about the selection of starting materials, reaction conditions, purification
techniques and characterization methods.
They will learn to consider factors such as reaction compatibility, yield
optimization and the use of protecting groups.
Invent new reaction condition by understanding the principles, techniques and
strategies involved in multistage.
Students will develop skills in analyzing and interpreting estimation data.
Plan and design multistage synthesis routes to target specific organic compounds.
Students will gain practical hands-on experience in performing estimation
techniques.
Multistage Preparations (minimum- 8)
Perform the stepwise synthesis, include reaction mechanisms, theoretical
and practical % yields. Assess the yield, melting point, TLC and predict
spectral data for each step either by using instrument or by using
chemistry software.
1. Preparation of p-nitroaniline from aniline
Preparation of p-bromoaniline from aniline
Benzaldehyde — Chalcone — Chalcone Epoxide
Synthesis of Flavone
Synthesis of Coumarin
Fischer Indole Synthesis
Skraup-Quinoline Synthesis
Synthesis of Carbohydrates (any one)
Hippuric Acid — Azalactone — 4-Benzylidene 2-phenyl
Oxazol-5-one
10. Benzophenone — Benzopinacol — Benzopinacolone
11. Benzoin — Benzil — Benzilic Acid (By Green Synthesis)
12. Acridone from Anthranilic Acid ‘
Estimations (minimum-6)
Nitrogen estimation
Halogen estimation
Sulphur estimation
Soxhlet extraction of oil from oil seeds and determination of
saponification value and iodine value of the same oil
Soxhlet extraction of piperine from black pepper
Spectrophotometric/UV estimations of Caffeine
Spectrophotometric/UV estimations of Cholesterol
Analysis of Lindane in BHC powder
Analysis of some common pesticides, insecticides, plastics, and
detergents
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Examination: CY305 (ii) Organic Chemistry special (Lab 05)

Time : 6-8 Hrs. (One day Examination) Total Marks : 100
A. Exercise-I 30
B. Exercise-11 30
C. Viva (External + Internal) 20
E. Internal assessment* 20
Total 100

*- Internal assessment will be continuous and based on the performance of a student throughout
the session along with satisfactory submission of the term work

Books Suggested:

L,

SR ol

=

Modern Experimental Organic Chemistry - Royston M. Robert, John C. Gilbert, Lyu B.
Rodewald, S.

Experimental Organic Chemistry - L. M. Harwood, C. [. Moody

Semi-microqualitative Organic analysis - N. D. Cheronis, J. B. Entrikin, E.M. Wodnett
The Systematic identification of Organic compounds - R.L. Shrine, D.Y. Curtin
Quantitative Chemical analysis - A.I. Vogel

Vogel’s textbook of quantitative analysis (Revised) - J. Bassett, R.C. Denney, G.H.
Jeffery, and J.

Experiment and technique in Organic chemistry - D. Pasto, C. Johnson, and M. Miller
Handbook of organic analysis - qualitative and quantitative - H. Clark, Edward Arnold.

Web link

1.

W

Synthetic Pages (https://www.syntheticpages.org/) Synthetic Pages is an online database
that provides practical protocols and procedures for organic synthesis. It offers a
collection of validated synthetic procedures contributed by researchers in the field.
Organic Syntheses (https://www.orgsvn.org/) Organic Syntheses is a website that
provides detailed, peer-reviewed procedures for the synthesis of a wide range of organic
compounds. It offers step-by-step protocols, experimental details, and characterization
data.

Organic Chemistry Portal (https://www.organic-chemistry.org/) The Organic Chemistry
Portal offers a variety of resources for organic chemistry, including synthetic methods
and practical procedures. It provides articles, reactions, and experimental protocols
contributed by the organic chemistry community.

ChemTube3D (https://www.chemtube3d.com/) ChemTube3D is a website that offers
interactive 3D animations and tutorials for various organic chemistry topics. It includes
visualizations of reaction mechanisms, structures, and laboratory techniques relevant to
organic synthesis.

Master Organic Chemistry (https://www.masterorganicchemistry.com/ Master Organic
Chemistry is a comprehensive online resource that provides tutorials, study guides, and
practical information for organic chemistry. It covers topics such as reaction mechanisms,
functional group transformations, and laboratory techniques.

ChemSpider (http://www.chemspider.com/) ChemSpider is a free chemical structure
database that offers access to millions of compounds. It provides information on chemical
properties, structures, and spectral data, which can be useful for designing synthetic
routes and planning organic synthesis experiments.

N
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*- Internal assessment will be continuous and based on the performance of a student throughout
the session along with satisfactory submission of the term work

List of Books-

1.

o

W

Practical Engineering by S. S. Dara.

Laboratory Preparation of Microchemistry by E. M. M. Jeffrey, McGraw Hill.
Methods of testing for petroleum and petroleum products. IS 1448-1960 Part I to Part
IV.ISI NewDelhi

4. IP Stands for Petroleum and products Published Applied Service Publisher Ltd. London,
33" Edition 1974.

5. 5.American Stds. For testing Materials, New York 1967. ; _&?}iﬁf&fsgm&w
6. Industrials Chemicals, Faith et. al. Wiley Inter science New York N \:%
7. Textbook of Practical Organic Chemistry by Vogel.

8. Industrial Organic Chemistry by Hans Arpe.

Syllabus Prescribed for Two Year PG Programme
Programme: MSc Chemistry (Choice Based Credit System)
Semester 11
C(?l:)rcslz /gig}Zc ¢ Title of the Course/Subject (Tota;el;ligrélst;er e
CY-306 (Lam- ¥ 90 hrs (9 hrs/week)

Research Project Phase-I

Course Outcome: On completion of this course, the student should be able to:
1. Identify a research problem and carry out literature survey

2. Analyse the research gap and formulate the problem

3. Interpret the data and synthesize research findings

Research Project Phase I: It should be based on rigorous literature survey, finding research
gaps, preparation of research proposal to be executed in the next semester. There will be a
presentation on the topic selected for the research project. Students need to submit the synopsis
of the proposed research work.

Modalities:

Individual or group projects can be taken up

Involve in literature survey in the chosen field.

Use Science/Engineering principles to solve identified issues.

Adopt relevant and well-defined / innovative methodologies to fulfill the
specified objective

5. Submission of scientific report in a specified format

bl A o

Examination: CY306 Research project Phase I (Lab 06) Max Marks 100
Submission of Research proposal synopsis 50

Presentation on the research proposal svnopsis 50
Total 100
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Syllabus Prescribed for Two Year PG Programme
Programme: MSc Chemistry (Choice Based Credit System)
Semester IV

Code of the 2 : (Total Number of
Cotiss/Stibjact Title of the Course/Subject Pedads)
CY-405 (ii) e ilORG) 90 hrs (9 hrs/week)

Organic Chemistry Special
Course Outcomes: Upon successful completion of a course the students will be able to:
1. apply various techniques and tests used for the identification of organic compounds.
2. acquire the ability to interpret test results and deduce the presence of specific functional groups or
compounds.
execute the principles and limitations of different extraction techniques and how to optimize
conditions for efficient extraction.
4. Gain practical hands-on experience in performing isolation and extraction techniques in the
laboratory.
5. Understand the principles behind tests such as solubility, precipitation, color reactions, and
functional group-specific tests.
6. calibrate instruments and prepare standard solutions for quantitative analysis.

(U]

We v
e

A) Qualitative Organic Analysis: (minimum-6)
Separation, Purification and identification of ternary mixture:
1. Sample Preparation:
a. Label the ternary mixture with a unique identifier for reference.
b. Take an appropriate amount of the mixture for analysis.
2. Separation: &
a. Choose an appropriate separation technique based on the properties of the
components, such as extraction, distillation, or chromatography.
b. Perform the selected separation technique to obtain individual components.
c. Note down the procedure and observations during the separation process.
3. Purification:
a. Take each separated component and assess its purity through visual inspection and
solubility tests.
b. Purify the components using techniques like recrystallization, filtration, or
distillation, depending on their physical properties.
c. Collect the purified samples in separate labeled containers.
4. Analysis of Individual Components:
a. Perform qualitative tests on each purified component to determine their
characteristics:
1. Physical appearance, color, and odor.
ii. Solubility tests in different solvents (water, acid, base, organic solvents).
iii. Flame test to observe any characteristic color changes.
iv. Functional group tests specific to the compound class (if applicable).
b. Record the observations for each component and compare them with known data or
reference compounds.
5. Detection of Elements:
a. Perform elemental analysis tests, such as the Lassaigne's test or combustion analysis,
on each purified compound.
b. Observe any color changes or formation of specific compounds to identify the
elements present.
c. Record the observations and correlate them with known data or reference
compounds.
6. Determination of Melting or Boiling Points:
a. Measure the melting or boiling points of the purified compounds using suitable
apparatus.
b. Compare the obtained values with known data or reference compounds to aid in
identification.
7. Preparation of Derivatives:
a. Select an appropriate derivative formation method based on the functional groups
present in each compound.
b. Carry out derivatization reactions by reacting the compounds with suitable reagents.
c. Collect the derivatives obtained and store them in labelled containers.
8. Identification:

=
s &
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a. Perform thin-layer chromatography (TLC) on the purified compounds and their
derivatives.
b. Identify the compounds present in each mixture based on the Rf (retention factor)
values or other characteristic features (Melting Point and Boiling Point).
B) Miscellaneous Experiments (minimum-8)
Compare the stereochemistry (if applicable) and yield of the product obtained with the previous
method, Isolate and purify the product. Assess the yield and characterize the compound using
spectral data obtained from instrument or using software.

Experiment 1: Reduction Reaction of 3-Nitroacetophenone

Objective: Stereo-selective synthesis of 3-aminoacetophenone through reduction reactions.
(i) Reduction with Tin and Hydrochloric Acid:

(ii) Reduction with Sodium Borohydride:

Experiment 2: Synthesis of 5,5-Diphenylhydantoin

Objective: Synthesis of 5,5-diphenylhydantoin, an anticonvulsant, from benzil.

(i) Reaction of benzil with urea to form 5,5-diphenylhydantoin.

Experiment 3: Extraction of Limonene from Orange by Steam Distillation

Objective: Extraction of limonene, an essential oil, from oranges using steam distillation
(i)Set up a steam distillation apparatus and extract limonene from orange peels.
Experiment 4: Synthesis of Benzocaine

Objective: Synthesis of benzocaine, a local anaesthetic drug.

(i)Perform the synthesis of benzocaine using appropriate starting materials and reactions.
Experiment 5: Synthesis of 6-Methyl Uracil

Objective: Synthesis of 6-methyl uracil, an anticancer drug.

(i)Carry out the synthesis of 6-methyl uracil using suitable starting materials and reactions.
Experiment 6: Synthesis of a-Acetylaminocinnamic Acid from Glycine

Objective: Synthesis of a-acetylaminocinnamic acid from glycine.

(i) Perform the necessary chemical transformations to convert glycine into a-
acetylaminocinnamic acid.

Experiment 7: Estimation of Phenol by KBr/KBrO3

Objective: Quantitative estimation of phenol using the KBr/KBrO3 method.

(i)Perform the titration of phenol with KBr/KBrO3 solution.

Experiment 8: Estimation of Carbonyl Compound by Hydrazone Formation

Objective: Quantitative estimation of a given carbonyl compound by hydrazone formation.
(i)React the carbonyl compound with a suitable hydrazine derivative to form a hydrazone.
(if)Measure the absorbance or conductance of the hydrazone and determine the concentration or
percentage of the carbonyl compound.

Experiment 9: Estimation of Aspirin (Potentiometric/Conductometric)

Objective: Quantitative estimation of aspirin using either potentiometric or conductometric
methods.

(i)Perform a titration or conductometric measurement to determine the concentration of aspirin in
a given sample.

Experiment 10: Estimation of Streptomycin (Colorimetric)

Objective: Quantitative estimation of streptomycin using a colorimetric method.

(i)Utilize a colorimetric reaction specific to streptomycin and measure the absorbance of the
resulting complex.

(i1)Determine the concentration of streptomycin in the sample.

Experiment 11: Estimation of Vitamin B12 (Colorimetric)

Objective: Quantitative estimation of vitamin B12 using a colorimetric method.

(i)Employ a colorimetric reaction specific to vitamin B12 and measure the absorbance of the
complex formed.

Experiment 12: Assay of Diazepam by UV-Vis Spectrophotometry

Objective: Assay of diazepam using UV-Vis spectrophotometry.

(i)Prepare standard solutions of diazepam and measure their absorbance at a specific wavelength.
Experiment 13: Assay of Riboflavin by UV-Vis Spectrophotometry

Objective: Assay of riboflavin using UV-Vis spectrophotometry.

(i)Prepare standard solutions of riboflavin and measure their absorbance at a specific
wavelength.

Experiment 14: Estimation of Blood Sugar, Calcium, Total Nitrogen, and Non-Protein Nitrogen
in Blood

Objective: Biochemical estimation of blood sugar, calcium, total nitrogen, and non-protein
nitrogen.
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(i)Perform the required biochemical tests to estimate blood sugar levels, calcium concentration,
total nitrogen content, and non-protein nitrogen content.

Experiment 15: Retrieval of 3D-structure of proteins/enzymes associated with two different
diseases from internet and plotting their Ramchandran Plot using software.

(Note: The student will report the importance and role of protein for the disease/organism,
FASTA sequence of amino acid residues, information about bound native ligand, and
interpretation of Ramchandran plot. (At least 02 proteins per disease i.e total 4 proteins))

C. Structure determination using combined spectral data (UV, IR, NMR , Mass spectral
data ) (minimum 10 problems)

Examination: CY405 (ii) Organic Chemistry special (Lab 07)

Time : 6-8 Hrs. (One day Examination) Total Marks : 100 /

A. Exercise-I (Qualitative Organic Analysis) 30

B. Exercise-II (Miscellaneous Experiments) 20

C. Exercise -III (Structure determination using spectral data) 10

D. Viva (External + Internal) 20

E. Internal assessment* 20 )
Total 100

*- Internal assessment will be continuous and based on the performance of a student throughout
the session along with satisfactory submission of the term work

Books Suggested:

1. Textbook of Practical Organic Chemistry Qualitative and Quantitative Analysis (Vol I & II)
- A.l. Vogel.

Elementary Practical Organic Chemistry Small Scale Preparation (Langman) - A.l. Vogel.
A Handbook of Organic Analysis - H.T. Clark.

Systematic Qualitative Organic Analysis - H. Middleton.

Advanced Practical Organic Chemistry - N.K. Vishnoi.

Small Scale Organic Preparation - P.J. Hill.

Practical Organic Chemistry - H. Dupont Durst & George W. Gokal.

Experimental Organic Chemistry Part I & II - P.R. Singh, D. S. Gupta & K.S. Bajpai.
Vogel's Textbook of Practical Organic Chemistry - A.R. Tatchell.

¥ 00 HiovUugs v b9

Web link :
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Programme: MSc Chemistry (Choice Based Credit System)
Semester [V

Code of the ; g (Total Number of
Gouseibjeol Title of the Course/Subject Periods)
CY-406 (Lab-VIID) 90 hrs (9 hrs/week)

Research Project Phase-II

Research Project Phase I1:

The project/dissertation must be submitted in the hardbound copy to the University
Department/College/Institute. For internal evaluation, the students shall have to give a
presentation of the project/dissertation in a given Semester. Further, for external examination,
Project/Dissertation shall be evaluated by the concerned teacher/supervisor/guide in the
University Department/College / Institute as an Internal Examiner along with an External
Examiner appointed by the University.

Examination: CY305 (ii) Organic Chemistry special (Lab 05)

Time : 6-8 Hrs. (One day Internal Examination) Total Marks : 100
A. Internal Assessment 20

B. Submission of Research project 30

C. VIVA (Internal and External Examiner) 50

Total 100
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iv) Use of Computer - Chem Draw or Chem-Sketch or ISIS-Draw or KingDraw: Draw the structure of product
synthesized. Get the correct [IUPAC name and interpret of its 'HNMR as obtained from software.
Part-C

Qualitative Organic Analysis: (Minimum 8 Mixtures)

Separation, purification and identification of binary mixtures by Chemical and physical methods.

The two components may be solid-solid, solid- liquid and liquid-liquid (volatile/nonvolatile). The water soluble
solid/liquid should also be given. Student should purify separated compounds from the mixture and prepare a
suitable derivative of the two compounds to confirm.

Examination: CHE 105 Organic Chemistry Laboratory (Lab 01)

Time : 6-8 Hrs. (One day Examination) Total Marks : 100
A. Exercise-I (preparation) 20
B. Exercise-II (Separation and identification) 20
C. Viva (External + Internal) 10
E. Internal assessment* 50
Total 100

*- Internal assessment will be continuous and based on the performance of a student throughout
the session along with satisfactory submission of the term work

Course Material/Learning Resources:

1. Experiments and technique in organic experiments- D. Pasto, C. Johnson and M. Miller prentice Hall.

2. Macro- scale and micro-scale organic experiments-K.L. Williaman, D. C. Heath.

3. Systematic quantitative organic analysis — H. Middleton, Edward Arnold.

4. Vogel’s Textbook of practical organic chemistry Fifth Edition-Brain S. Furniss, Antoy J. Hannaford, Peter
W.G. Smith, Austin R. Tatchell.

5. Qualitative organic Chemial analysis-A.l. Vogel.

6. Experiment organic chemistry Vol.I&II —-P.R. Singh, D. S. Gupta and K.S. Bajpai.

7. The Golden book of chemistry experiments- Robert Brent

Web resources:

1. Detection of functional group: https://vlab.amrita.edu/index.php?sub=2&brch=191&sim=345&cnt=1
2. Detection of element: https:/vlab.amrita.edu/index.php?sub=2&brch=191&sim=344&cnt=1
3. Procedure for synthesis : http://orgsyn.org/Default.aspx
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Determine the solubility and solubility product of an insoluble salt, AgX (X=CI, Br or I) potentiometrically.

12. Determine the mean activity coefficient (y£) of 0.01 M hydrochloric acid solution potentiometrically.

13. Study the titration phosphoric acid potentiometrically against sodium hydroxide.

14. Find the composition of the zinc ferrocyanide complex by potentiometric titration.

15. Determination of thermodynamic constants AG, AH, AS for Zn">+H,SOs&=> ZnSOs+ 2H™ by emf
measurement

16. Titrate potentiometrically solutions of mixture of KCI + KBr + KI and determine the composition of each
component in the mixture.

17. Verify the Debye-Hiickel theory through the solubility of ionic salts.

18. To determine equivalent conductance of strong electrolyte at several dilution and hence verify Onsagar
equation.

19. Determine the dissociation constant of acetic acid potentiometrically.

CHE 106 Physical Chemistry (Lab 02)

Time : 6-8 Hrs. (One day Examination) Total Marks : 100

(1) Exercise-1 (Part A) 20 Marks

(2) Exercise-2 (Part B) 20 Marks

(3) Viva-Voce 10 Marks

(4) Internal * 50 Marks

Total -100 Marks

*- Internal assessment will be continuous and based on the performance of a student throughout
the session along with satisfactory submission of the term work.

Course Material/Learning Resources:

1.

W N

J. B. Yadav, Practical Physical Chemistry

Das and Behra, Practical Physical Chemistry

Carl W. Garland, Joseph W. Nibler and David P. Shoemaker, Experiments in Physical Chemistry, Mc-Graw
Hill, 8t Edition, 2009.

Farrington Daniels, Joseph Howard Mathews, John Warren Williams, Paul Bender, Robert A. Alberty,
Experimental Physical Chemistry, Mc-Graw Hill, Fifth Edition, 1956.

John W. Shriver and Michael George, Experimental Physical Chemistry, Lab Manual and Data Analysis,
The University of Alabama in Huntsville, Fall 2006

Jahgirdar D.V: Experiments In Chemistry
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Syllabus Prescribed for three Year UG/PG Programme

Programme: B.Sc. with Chemistry

Semester 1
Code of the Course/Subject  Title of the Course/Subject (No. of Periods/Week)
(Laboratory/Practical/practicum/hands-
on/Activity)
CHE(1S)PR Chemistry 1S Total 26 per Semester
COs

At the end of Lab/Practical course, students would be able to

1. Synthesise different types of organic compounds.
2. Perform the process of filtration, crystallization, melting point, waste management.
3. Understand the effect of orientation effect of a group

4. Skilfully determine the surface tension, viscosity of liquid.

5. Predict the endothermic or exothermic process from heat of solution of a salt.

* List of Practical/Laboratory Experiments/Activities etc.

1

Preparation of Acetyl derivative of aromatic primary amine (aniline or toluidine).

2 Preparation of Benzanilide (Benzoylation).

3 Preparation of Benzoic acid from Benzamide (Hydrolysis).

4 | Preparation of Benzoic acid from benzaldehyde (Oxidation).

5 Preparation of phenyl-azo—B—naphthol dye (Diazotisation)

6 Base catalysed Aldol Condensation (Synthesis of dibanzal propanone).

7 | Preparation of p-nitroacetanilide from acetanilide.

8 Determination of surface tension of a given liquid using Stalagmometer

9 Determination of the parachor value of -CH,- group (methylene) using Stalagmometer

10 | Determination of coefficient of viscosity of aqueous solution of ethanol or polymer at
room temperature

11 | Determination of unknown percentage composition of given glycerol solution from
standard 2%, 4%,6%.8% and 10% solutions of glycerol

12 | Determination of the heat of solution of KNO; (5% solution)




Note:

a) Student should perform the single stage preparation with the help of given procedure.
b) Melting point and percentage yield should be reported.

c¢) The sample should be submitted.

d) Students should recrystalize the sample with suitable solvent.

e) Students should know the reaction and its mechanism of given single stage preparation.
Distribution of Marks for Practical Examination

Time: 4 hours (One Day Examination) Marks: 50

Exercise-I ........... 18
Exercise-II ........... 18
Viva-Voce ........... 07
Record .....cccecuvene 07
Total: 50

Syllabus Prescribed for Three Year UG/PG Programme
Programme: B.Sc. with Chemistry

Semester 2

Code of the Course/Subject Title of the Course/Subject (Total Number of Periods)

CHE(@2S)T Chemistry 2S 84

COs

By the end of this course, the students would be able to:

1. apply the knowledge gained by studying types of bonding, solvation, hybridization and
molecular geometries.

2. Draw the correct molecular structures, bond order and bond length.

3. synthesize commercially important compounds of varying carbon backbone.

4. Choose correct synthetic approach to prepare derivatives of industrially important molecules.
5. Solve numerical problems related to crystalline state.

6. Acquire skills to use chemical kinetics to develop mechanism of chemical reactions.

Unit Content

Ui A) Ionic bonding: Definition of ionic bond. Factors affecting ionic bond
formation (energetic of ionic bond formation ionization energy, electron affinity
and lattice energy). Born-Haber’s cycle to determine lattice energy. Solvation and
solvation energy, factors affecting solvation energy.

B) Polarization: Definition, polarizing power, polarizability, effect of
polarization on nature of bond. Fajan’s rules of polarization and its applications.

C) Valence bond theory: Directional nature of covalent bond. Hybridization,
types of hybridization to explain geometries of BeCly, BF;, CHy, PCls, SF¢ and IF;

Periods: 14
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Syllabus Prescribed for three Year UG/PG Programme

Programme: B.Sc. with Chemistry

Semester 2
Code of the Course/Subject  Title of the Course/Subject (No. of Periods/Week)
(Laboratory/Practical/practicum/hands-
on/Activity)
CHE(Q2S)PR Chemistry 28 26 per Semester
COs

At the end of Lab/Practical course, students would be able to -

1. Analyse the given organic compound qualitatively by different tests.

2. Prepare the derivative of the provided substance.

3. Illustrate the practical skills in volumetric analysis.

ooy S

i
\
\

4. Differentiate types of titrations e.g. acid-base, redox, etc. = ‘ &
\3 &/
5. Comprehend the kinetics of reactions and interpret the experimental dataX; %, >

6. Calculate, communicate and analyse the result.

* List of Practical/Laboratory Experiments/Activities etc.

Complete analysis of simple organic compounds (like urea, thiourea, benzoic acid,
Salicylic acid, oxalic acid, glucose, naphthalene, para-toluidine, benzamide, etc.)
containing one or two functional groups involving following steps.

i) Preliminary examination

i1) Detection of elements

iii) Detection of functional groups

iv) Determination of melting point

v) Preparation of derivative and determination of its melting point

vi) Performance of spot test, if any

1 Qualitative analysis of compound-1

[§S]

Qualitative analysis of compound-2

3 Qualitative analysis of compound-3

4 Qualitative analysis of compound-4

5 Qualitative analysis of compound-5

6 To determine the strength of oxalic acid by titration with KMnOQOs.
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7 To determine strength of FAS by titration with KMnO, using internal indicator.

8 Determination of temporary hardness of water sample.

9 To determine the strength of oxalic acid by titration with KMnOs,.

10 | To determine strength of FAS by titration with KMnO, using internal indicator.

11 | Determination of order of reaction of hydrolysis of methyl acetate by an acid.

12 | To study kinetics of saponification of ethyl acetate by NaOH.

Distribution of Marks for Practical Examination

Time: 4 hours (One Day Examination) Marks: 50

Exercise-I ........... 18

Exercise-II ........... 18
Viva-Voce ........... 07
Record ..ciisoeneeiss 07

Total: 50
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BA PART-II EXAMINATION
Compulsory English
SEMESTER — III
(Distribution of Marks)

TIME : 3 HOURS

MAXMARKS THEORY:80 MARKS MINPASSING MARKS :32 MARKS
MAXMARKS INTERNALASSESSMENT:20MARKS MINPASSINGMARKS: 08 MARKS
Unit -1
A) Prose
i) The students will have to answer THREE out of FOUR short answer questions of 2 marks each.
6 Marks
ii) The students will have to answer ONE out of THREE long answer questions of 6 marks. 6 Marks
Unit - 11
B) Poetry
i) The students will have to answer THREE out of FOUR short answer questions of 2 marks eh.
6 Marks
ii) The students will have to answer ONE out of THREE long answer questions of 6 marks. 6 Marks
Unit - III
Basics of Communication Skills in English
[) Noun 6 Marks
i) Students will have to answer 6 questions of 1 mark each on identification of various types of Noun
IT) Pronoun 6 Marks

i) Students will have to answer 6 questions of 1 mark each on identification of various types of Pronoun

Unit - IV
Basics of Communication Skills in English

I) Tenses 8 Marks
i) Students will have to answer 4 questions of 1 mark each on identification of tense

i) Students will have to answer 4 questions of 1 mark each on Conversion of tense

II) Question Tag

1) Students will have to answer 4 questions of 1 mark each on making Question Tag

Unit-V
Communication Skills

I) Answering the Telephone and asking for someone. 4 Marks
II) Taking and leaving messages. 4 Marks
IIT) Asking for Time and Date 4 Marks

Multiple Choice Questions
The Student will have to answer 10 MCQs based on Unit L, 11, Il and [V

(each MCQ carries 2 Mark) 20 Marks
Internal Assessment

[) Assignment 10 Marks

[1) Class Test 10 Marks



Part—-B

Sant Gadge Baba Amravati University, Amravati.

Faculty: Humanities

Two Years - Four Semester Master’s Degree Programme-NEPv23

M A Sociology
Semester I
Sr. Code of the Title of the Course/Subject (Total Number of Credit
No Course/Subject Period)
1 RM and IPR Research Methodology 60 4
2 DSC -1.1 Classical Sociological Thinker’s 75 5
(CST)
3 DSC - 11.1 Cultural Anthropology and 75 5
Tribal Studies (CAT)
4 DSC - 1I1.1 Sociology of Religion (SOR) 60 4
DSE-[.A Social Movement in India (SMI)
60 4
Or Or
DSE-1B Rural Society in India (RSI)
6 On Job Training, Field Work 120 Hours
Internship/
Apprenticeship, Field
Projects
M A Sociology
Semester 11
Sr. Code of the Title of the Course/Subject (Total Number of Credit
No Course/Subject Period)
1 DSC-1.2 Classical Sociological Thought’s 75 5
(CST)
2 DSC - 11.2 Methodology of Social Research 60 4
(MSR)
3 DSC - 111.2 Urban Society in India (USI 75
4 DSE - II.A Health and Society (HES) 4
Or Or 60
DSE - II.B Perspective of Indian Society
(PIS)
5 On Job Training, Field Work 120 Hours
Internship/
Apprenticeship, Field
Projects




Sant Gadge Baba Amravati University, Amravati.
Faculty: Humanities

Two Years - Four Semester Master’s Degree Programme-NEPv23

M A Sociology
Semester I
Credit - 4
Code of the Title of the Course/Subject Total Number of Periods
Course/Subject
RM and IPR Research Methodology and 60
Sociology Intellectual Property Right
Paper |
COs

1. Through this paper, students know about fundamental and advance methodology in
research.
2. The main objective of the [PR is to make the students aware of their rights for the
protection of their invention done in their project work.
3. To get registration in our country and foreign countries of their invention, designs
and thesis or
4. Theory written by the students during their project work and for this they must have
knowledge of

5. Patents, copy right, trademarks, designs and information Technology Act.

6. Different types of [PR’s.

Unit

Content

Period

Unit I

Social Research:

A) Meaning & Objective

B) Scientific method: Meaning of Characteristics
C) Importance & utility of Social Research

12

Unit I1

Major steps in Scientific Research:
A) Formulation of Research Problems: Selection of the Problems
B) Hypothesis: Sources of Hypothesis, Characteristics of usable Hypothesis C)
Research Design: Exploratory Research Design,
Descriptive Research Design
Diagnostic Research Design.
Experimental Research Design.
D) Sampling Design: Types of Sampling

12

Unit II1

Data Collection :

A) Primary and Secondary sources of data

B) Tools of Data Collection

i) Observation: Meaning and types

ii) Questionnaire: Meaning, Nature and features of good Questionnaire

iii) Interview: Main Steps of Interview Techniques, Types, Qualities of good
interviewer.

iv) Schedule: Meaning and Types of Schedule, Process of Preparing Schedule

12

Unit IV

A) Scaling Techniques :

i) The Bogardus social distance scale, Sociometric Scale.
ii) Validity & reliability in Social Research

B)Problems of Study in Social Research :

i) Nature of social phenomena

ii) Objectivity: meaning, importance & difficulties in objectiyid
iii) Subjectivity

iv) Issues of Measurement in Social Science Research

12

Unit V

Intellectual Property Rights:
i) Introduction to IPR :-

12
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