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Key Indicator - 1.3 Curriculum Enrichment (30)

Year 201

5-16

1.3.2 Average percentage of courses that include experiential learning through

roject work/field

Program
name

Progra
m code

Name of the Course that include

work/field work/internship

experiential learning through project

Course code

Name of the
student studied
course on
experiential
learning through
project work/field
work/internship

Link to
the
relevan
t
docum
ent

Year of
offering

Bachelor of
Art

BAI

Enviromental studies and Human
Rights

828

260 3-04 239

Bachelor of
Science

Bscl

Enviromental studies and Human
Rights

828

Botany

Bacferia,Viruses, Fungi,Tichems and
Algae and Bryophytes,
pteridophytes, Eymnosperms and
PalaeoBotany (Practical)

811 and 812

Zoology

60

Cell Biology and Non Chordata and
Chordata and Embryology
(Practical)

813 and 814

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

795,796
and 797

Bachelor of
Science

Bscll

Botany

Plant Taxonomy,Economic Botany,
Plant Anatomy and Embryology and
Ecology and Plant Physiology
(Practical)

861 and 862

Zoology

Plant Taxonomy,Economic Botany,
Plant Anatomy and Embryology and
Ecology and Plant Physiology
(Practical)

883 and 884

2012-/1 57

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

1845, 1846
and 1847

Bachelor of
Science

Bsc 1

Botany

Plant Biochemistry and
Biotechnology and Ecology and
Utilization of Plants (Practical)

915and 916

Zoology

Ecology,Environmental-biology,
Taxicology, Microbiology and
medical zoology and Genetics, cell
physiology, Biochemistry,
Biotechnology and Biotechniques
(Practical)

917 and 918

60
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Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

895,896
and 897

Bachelor of
Commerce

Bcom 1

Enviromental studies and Human

Rights

828

201219

50

Year 2016

=17

Bachelor of
Art

BAI

Enviromental studies and Human
Rights

828

4(!113—0‘1

240

Bachelor of
Science

Bscl

Enviromental studies and Human
Rights

828

Botany

Bacferia,Viruses, Fungi,Tichems and
Algae and Bryophytes,
pteridophytes, Eymnosperms and
PalaeoBotany (Practical)

811 and 812

Zoology

Cell Biology and Non Chordata and
Chordata and Embryology
(Practical)

813 and 814

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

795,796
and 797

Bachelor of
Science

Bscll

Botany

Plant Taxonomy,Economic Botany,
Plant Anatomy and Embryology and
Ecology and Plant Physiology
(Practical)

861 and 862

Zoology

Plant Taxonomy,Economic Botany,
Plant Anatomy and Embryology and
Ecology and Plant Physiology
(Practical)

883 and 884

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

1845, 1846
and 1847

Bachelor of
Science

Bsc Il

Botany

Plant Biochemistry and
Biotechnology and Ecology and
Utilization of Plants (Practical)

915and 916

Zoology

Ecology,Environmental-biology,
Taxicology, Microbiology and
medical zoology and Genetics, cell
physiology, Biochemistry,
Biotechnology and Biotechniques
(Practical)

917 and 918

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

895,896
and 897

80

201243

60

60

Bachelor of

Commerce

Bcom 1

Enviromental studies and Human

Rights

828

20127

50

Year 2017-18

27
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Bachelor of
Art

B.AI

Enviromental studies and Human
Rights

828

o 3-04

239

Bachelor of
Science

Bscl

Enviromental studies and Human
Rights

828

Botany

Bacferia,Viruses, Fungi, Tichems and
Algae and Bryophytes,
pteridophytes, Eymnosperms and
PalacoBotany (Practical)

811 and B12

Zoology

Cell Biology and Non Chordata and
Chordata and Embryoclogy
Practical)

813 and 814

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

795,796
and 797

Bachelor of
Science

Bscll

Botany

81

Plant Taxonomy,Economic Botany,
Plant Anatomy and Embryology and
Ecology and Plant Physiology
(Practical)

861 and 862

Zoology

Plant Taxonomy,Economic Botany,
Plant Anatomy and Embryology and
Ecology and Plant Physiology
(Practical)

883 and 884

2012434

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

1845, 1846
and 1847

Bachelor of
Science

Bsc III

Botany

82

Plant Biochemistry and
Biotechnology and Ecology and
Utilization of Plants (Practical)

915and 916

Zoology

Ecology,Environmental-biology,
Taxicology, Microbiology and
medical zoology and Genetics, cell
physiology, Biochemistry,
Biotechnology and Biotechniques
(Practical)

917 and 918

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

895,896
and 897

60

Bachelor of
Commerce

Bcom |

Enviromental studies and Human
Rights

828

2012

50

Year 2018

-19

Bachelor of
Art

B.AI

Enviromental studies and Human
Rights

828

,?q'o"s—cfj

240

Enviromental studies and Human
Rights

828

Botany
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P

Bachelor of
Science

Bscl

Bacferia,Viruses, Fungi,Tichems and
Algae and Bryophytes,
pteridophytes, Eymnosperms and
PalaeoBotany (Practical)

811 and 812

Zoology

Cell Biology and Non Chordata and
Chordata and Embryology
Practical)

813 and 814

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

795,796
and 797

Bachelor of
Science

Bscll

Botany

100

Plant Taxonomy,Economic Botany,
Plant Anatomy and Embryology and
Ecology and Plant Physiology
(Practical)

861 and 862

Zoology

Plant Taxonomy,Economic Botany,
Plant Anatomy and Embryology and
Ecology and Plant Physiology
(Practical)

883 and 884

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

1845, 1846
and 1847

74

Bachelor of
Science

Bsc II

Botany

Plant Biochemistry and
Biotechnology and Ecology and
Utilization of Plants (Practical)

915 and 916

Zoology

Ecology,Environmental-biology,
Taxicology, Microbiology and
medical zoology and Genetics, cell
physiology, Biochemistry,
Biotechnology and Biotechniques
(Practical)

917 and 918

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

895,896
and 897

80

Bachelor of
Commerce

Bcom |

Enviromental studies and Human
Rights

828

53

Year 2019

20

Bachelor of
Art

BAI

Enviromental studies and Human
Rights

828

240

Bachelor of
Science

Bscl

Enviromental studies and Human
Rights

828

Botany

Bacferia,Viruses, Fungi,Tichems and
Algae and Bryophytes,
pteridophytes, Eymnosperms and
PalaeoBotany (Practical)

811and 812

Zoology

Cell Biology and Non Chordata and
Chordata and Embryology
(Practical)

813 and 814

100
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Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

795,796
and 797

Bachelor of
Science

Bsc 1l

Botany

Plant Taxonomy,Economic Botany,
Plant Anatomy and Embryology and
Ecology and Plant Physiology
(Practical)

861 and 862

Zoology

Plant Taxonomy,Economic ﬁotany,
Plant Anatomy and Embryology and
Ecology and Plant Physiology
(Practical)

883 and B84

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

1845, 1846
and 1847

Bachelor of
Science

Bsc 111

Botany

Plant Biochemistry and
Biotechnology and Ecology and
Utilization of Plants (Practical)

915and 916

Zoology

Ecology,Environmental-biology,
Taxicology, Microbiology and
medical zoology and Genetics, cell
physiology, Biochemistry,
Biotechnology and Biotechniques
(Practical)

917 and 918

Chemistry

Inorganic Chemistry and Organic
Chemistry and Physical chemistry
(Practical)

895,896
and 897

2012-18 97

96

Bachelor of
Commerce

Bcom I

Enviromental studies and Human

Rights

828

2012 -1 55
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Part- 1
SYLLABUS FOR ENVIRONMENTAL STUDIES AND HUMAN RIGHTS

(Paper code-0828)
MM. 75
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UNIT-I THE MULTI DISCIPLINARY NATURE OF ENVIRONMENTAL STUDIES

Definition, Scope and Importance

Natural Resources:

Renewable and Nonrenewable Resources

(@)

(b)

©

(d

©

®

Forest resources: Use and over-exploitation, deforestation, Timber extraction, mining,
dams and their effects on forests and tribal people and relevant forest Act.

Water resources: Use and over-utilization of surface and ground water, floods drought,
conflicts over water, dams benefits and problems and relevant Act.

Mineral resources: Use and exploitation, environmental effects of extracting and using
mineral resources.

food resources: World food problems, changes caused by agriculture and overgrazing,
effects of modern agriculture, fertilizer-pesticide problems, water logging , salinity.

‘Energy resources: Growing energy needs, renewable and non-renewable energy sources,
use of alternate energy sources.

Land resources: Land as a resource, land degradation, man induced landslides soil
erosion and desertification.

(12 Lecture)

UNIT-II ECOSYSTEM

(a)

Concept, Structure and Function of and ecosystem
- Producers, consumers and decomposers.

- Energy flow in the ecosystem

u.rﬂﬂ?;‘ %(w.ﬂ.l
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9.

Ball, D. W. Physical Chemistry Thomson Press. India (2007).

Castellan, G. W, Physical Chemistry 4th Ed. Narosa (2004).

Mortimer, R, G. Physical Chemistry 3rd Ed. Elsevier: NOIDA, UP (2009).

Engel, T. & Reid, P. Physical Chemistry 3rd Ed. Pearson (2013).

Puri, B.R.. Sharma, L. R. and Pathania. M.S.. Principles of Physical Chemistry, Vishal
Publishing Co., 47th Ed. (2016).

Bahl. A.. Bahl. B.S. and Tuli, G.D. Essentials of Physical Chemistry. S Chand Publishers
(2010).

Rakshit P.C., Physical Chemistry. Sarat Book House Ed. (2014).

Singh B.. Mathematics for Chemist, Pragati Publications.

PAPER - 1V
LABOBATORY COURSE

INORGANIC CHEMISTRY

A. Semi-micro qualitative analysis (using H,S or other methods) of mixtures - not more than four
ionic species (two anions and two cations. excluding interfering, insoluble salts) out of the
following:

Cations : NH4". Pb*', Bi*', Cu®", Cd¥", Fe¥, A", Co®', Ni¥', Mn?", Zn®*. Ba®, Sr*. Ca®*. Na'
Anions : CO5™ . §. S0;™, $,0;%. NOy, CH;CO0", CI. Br', I'. NOy. SO -

(Spot tests may be carried out wherever feasible)

B. Acid-Base Titrations

Standardization of sodium hydroxide by oxalic acid solution.

Determination of strength of HCI solution using sodium hydroxide as intermediate.
Estimation of carbonate and hydroxide present together in mixture.

Estimation of carbonate and bicarbonate present together in a mixture.

Estimation of free alkali present in different soaps/detergents

C. Redox Titrations

Standardization of KMnOj, by oxalic acid solution.

Estimation of Fe(ll) using standardized KMnQj, solution.

Estimation of oxalic acid and sodium oxalate in a given mixture.

Estimation of Fe(ll) with K;Cr,05 using internal (diphenylamine, anthranilic acid) and
external indicator.

D. lodo / lodimetric Titrations

Estimation of Cu(Il) and KCr,05 using sodium thiosulphate solution iodimetrically.
Estimation of (a) arsenite and (b) antimony iodimetrically.

mmm.m.m‘?‘“"f"“"‘
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* Estimation of available chlorine in bleaching powder iodometrically,
* Estimation of Copper and Iron in mixture by standard solution of K>Cr07 using sodium
thiosulphate solution as titrans,

ORGANIC CHEMISTRY

I. Demonstration of laboratory Glasswares and Equipments.,
Calibration of the thermometer. 80°-82° (Naphthalene), 113.5°-114" (Acetanilide),
132.5%133° (Urea), 100° (Distilled Water).)

(S8

3. Purification of organic compounds by crystallization using different solvents.

*  Phthalic acid from hot water (using fluted filter paper and stemless funnel),
*  Acetanilide from boiling water.
¢ Naphthalene from ethanol,
*  Benzoic acid from water.
4. Determination of the melting points of organic compounds,

Naphthalene 80°-82°, Benzoic acid 121.5°-122", Urea 132.5°-133° Succinic acid 184.5°-
185° Cinnamic acid 132.5°-133°, Salicylic acid 157.5°-158°, Acetanilide 113.5°114°,
m-Dinitrobenzene 90°, p-Dichlorobenzene 52°, Aspirin 135°,
5. Effect of impurities on the melting point - mixed melting point of two unknown organic
compounds.
* Ureca - Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1).
6. Determination of boiling point of liquid compounds. (boiling point lower than and more
than 100 °C by distillation and capillary method).
* Ethanol 78", Cyclohexane 81.4° Toluene 110.6", Benzene 80°.
i.  Distillation (Demonstration)
* Simple distiflation of ethanol-water mixture using water condenser.
¢ Distillation of nitrobenzene and aniline using air condenser,
ii.  Sublimation
e Camphor, Naphthalene, Phthalic acid and Succinic acid.
iii.  Decolorisation and crystallization using charcoal.
* Decolorisation of brown sugar with animal charcoal using gravity filtrations
crystallization and decotorisation of impure naphthalene (100 g of naphthalene
mixed with 0.3 g of Congo red using | g of decolorizing carbon) from ethanol.

7. Qualitative Analysis

] Scanned with CamScanner



Detection of elements (N, S and halogens) and functional groups (Phenolic.
Carboxylic, Carbonyl. Esters. Carbohydrates. Amines, Amides. Nitro and Anilide) in

simple organic compounds,

PHYSICAL CHEMISTRY

1. Surface tension measurements.

* Determine the surface tension by (i) drop number (ii) drop weight method.

* Surface tension composition curve for a binary liquid mixture.
2. Viscosity measurement using Ostwald’s viscometer,

¢ Determination of viscosity of aqueous solutions of (i) sugar (ii) ethanol at room
lemperature.

*  Study of'the variation of viscosity of sucrose solution with the concentration of
solute.

®

Viscosity Composition curve for a binary liquid mixture.
3. Chemical Kinetics

* To determine the specific rate of hydrolysis of methyl/ethyl acetate catalysed by

hydrogen ions at room temperature.
* To study the effect of acid strength on the hydrolysis of an ester.,

¢ To compare the strengths of HCI & H,S0, by studying the kinetics of hydrolysis
of ethyl acetate.
4. Colloids

* To prepare colloidal solution of silver nanoparticles (reduction method) and other

metal nanoparticles using capping agents.

Note: Experiments may be added/ deleted subject to availability

of time and
facilities

mﬁmm g
e fa R
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PRACTICAL EXAMINATION
05 Hrs.
M.M. 50

Phree experiments are to be performed

[norganic: Mixture: Analysis, four radicals two basic & two acid (excluding insoluble,
Intertering & combination of acid radicals) OR Two Titations (Acid-Bases.Redox and
lodo/Todimetry )

12 marks

- Detection of functional group in the given organic compound and determine its MPUBPL

8 marks
OR
Crystallization of any one compound as given in the prospectus along with the
determination of mixed Mt
OR
Decolorisation of brown sugar along with sublimation of camphor/ Naphthlene.

- Any one physical experiment that ean be completed in two hours including caleulations,

|4 marks

. Viva 10 marks
. Sessionals 06 marks

In case ol Fx=Stadents two marks will be added (o cach of the experiments
M

REFFRENCE TEXT:

1. Mendham, J., A, I, Vogel's Quantitative Chemical Analysis 6th Ed., Pearson, 2009,

2. Ahluwalia, V. K., Dhingra, S. and Gulati, A. College practical Chemistry, University

Press.

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)

4. Furniss, B.S.: Hannaford, A.J.: Smith, P.W.G.: Tatchell, A.R. Practical Organic

Chemistry, Sth Ed.. Pearson (2012)

Khosla, B. D.: Garg, V. C. & Gulati, A, Senior Practical Physical Chemistry, R. Chand &

Co.: New Delhi (2011),

6. Garland, C. W.: Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry 8th
Ed.; McGraw-IHill: New York (2003).

7. Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H.
Freeman & Co.: New York (2003).
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_ " Subject/ Faculty/ Name of Question Paper ceenres Chomisiryt Seienee s«

. th ~
Meeting of Central Board of Studies(Chemistry): 18" June, 2018

Existing Syllabus

New Modificd Syllabus

—B.Sc. PART-T

Unit-I
(A: Atomic Structure)
(B: Periodic Properties)

P C O

SF>

Unit-II
(Chemical Bonding)

Unit-1I1
(Chemical Bonding)

Unit-IV

(A: s-Block Elements)
(B: Chemistry of Noble
Gases)

Unit-V
(A. p-Block Elements)
(B. Inorganic Chemical
Analysis)

Laboratory Course
(Semimicro Analysis)

PAPER I (Inorganic Chem)

Atomic and {onic radii added.
(Remaining part is sumc as
existing)

No major changes compared to
existing syllabus

Na major changes compared (o
existing syllabus

Changed to-
(A: s-Block Elements)
(B: p-Block Elements)

Changed into two parts as

Part A- Chemistry of Noble
Metals &

Part B- Theoretical principles in
Qualitative analysis

Splitted in 4 sections

¢ Semimicro analysis

o Acid-Base Titrations

¢ Redox Titrations

¢ lodo/ lodimetric Titrations

]

Fundamental particles removed.

§}'llslbus

Already there in Hr. Secondary syllabus
To re-appropriate and updating.
Unit-1, Part-B re-appropriated

‘Oxidation Reduction’ part moved to
BSc-I1. *‘Acid and Bases® part moved to
B.Sc-11 in Part-A of Unit-V

Changes have been made to maintain
continuity in the topics

Reappropriation needed to strengthen the
Lopic.

Included because students do not
practice much in Hr. Sec. level.

(Graphene like hot topie is introduced)

For developing enhanced experimental
skills

(Signature of members of Central Board of Studics)
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Zoology
B.Sc. Part 1 2018-19
Practical

The practical work will. in general be based on the svllabus preseribed in theory and the
candidates will be required to show knowledge of the following:-

Dissection of Farthworm, Cockroach, Palacmon and Pila
Minor dissection—appendages of Prawn & hastate plate. mouth parts ol insects, radulla
of Pila.

(Alternative methods: By Clay/Thermacol/drawing/Model etc.)

Adaptive characters of Aquatic. terrestrial, aerial and desert animals.
Museum specimen invertebrate
Slides- Invertebrates. frog embryology. Chick embryology and ¢ytology,

Scheme of Practical Exam Time: 3hrs
1. Major Dissection 10 Marks
2. Minor Dissection 05 Marks
3. Comments on Excersice based on Adaptation 04 Marks
4. Cytological Preparation 05 Marks
3. Spots-8 (Slides-4, Specimens-4) 16 Marks
6. Sessional 10 Marks
v A G waadt R

rePrerTera a1 FEATE (9.1
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B.Se. I (BOTANY)

PRACTICAL

Study of external (Morphorgical) and internal (microscopic/anatomical) features of
representative gerera given in the theory.,

1. Algae: Gloeocapsa, Scytonema, Gloeotrichia, Volvox, Oedogonium, Vaucheria, Chara,
Ectocarpus, Sargassum. Batrachosperrmum

2. Gram staining
3. Fungi: Albugo, Aspergillus. Peziza. Agaricus. Puccinia, Alternaria and Cercospora
4. Bryophyta: Riccia. Marchantia, Pellia, Anthoceros, Sphagnum, Funaria
5. Pteridophyta: Lycopodium, Sclaginella, Equsctum. Marsilea.
6. Gymnosperm: Cycas. Pinus, Epherda.
PRACTICAL SCHEME
TIME: 4 Hrs. M.M. : 50
1. Algae/Fungi/Gram Staining 10
2 Bryvophyta/Pteridophyta 10
KN Gymnosperm 10
4. Spatting 10
5. Viva-Voce 05
0. Sessional 05
\ . . , _—\‘*{—
\ i psypenle .k ¢
| (Dr JN Verma) (Dr. Rekha Pimpalgaonkar ) ( Dr.Ranjana Shristava)
Profl. & Head Proff. & Head Proft. & Head
Govt. D.B. Girls PG College Govt. N PG Science College Govt. VYTPG Science College
Raipur, (C.G.) Raipur, (C.G.) Raipur, (C.G.)
j
Cpasghe. “ U\ JL —
(Mrs. Sa;\::lml Moghe) (Mr. Shivakant Mishra) (Mr Sudheer Tiwari)

Govt. Bilasa Girls College, Bilaspur
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B.Sc. I (BOTANY)

Practical

Taxonomy: Detailed description and identification of locally available plants of the
families as prescribed in the theory paper.

Economic Botany: Identification and comment on the plants and plant products
belonging to different economic use categories

Preparation of Herbarium of local wild plants.

Quantitative vegetation analysis of a grassland ecosystem.

Anatomical characteristics of hydrophytes and xerophytes.

Demonstration of root pressure.

Demonstration of transpiration.
Demonstration of evolution of O, in photosynthesis, factors affecting of photosynthesis.

Comparison of R.Q. of different respiratory substrates.

10 Demonstration of fermentation.
11. Determination of BOD of a water body.
12. Demonstration of mitosis.
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PRACTICAL SCHEME

TIME: 4 Hrs. M.M. : 50
1l Anatomy 08
25 Economic Botany 04
3 Physiology 08
4. Ecology 10
S Spotting 10
6. Viva-Voce 05
i Project Work/ Field Study 10

w AP M[‘;g oo ' W

(Dr.J.N. Verma (Dr. Rekha Pimpalgaonkar ) ( Dr.Ranjana Shristava)

Proff. & Head Proff. & Head Proff. & Head

Govt. D.B. Girls PG College  Govt. N PG Science College Govt. VYTPG Science College
Raipur, (C.G.) Raipur, (C.G.) Raipur, (C.G.)

A
«

=Y,

Fimae
g, R 3
p:-E £ 30 R 25 S DIVEDTEE A

(Mrs. Sanchal Moghe) (Mr. Shivakant Mishra) (Mr Sudheer Tiwari)

G
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Govt. Bilasa Girls College, Bilaspur
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Zoology
B.Sc. Part 11 2018-19
Practical

The practical work in general shall be based on the syllabus prescribed and the students will be
required to show the knowledge of the following:
»  Study of the representative examples of the different chordates (Classified characters).
« Dissection of various systems of scoliodon-Afferent and Efferent branchial cranial
nerves, internal ear.
Alternative methods: By Clay/Thermacol/ Drawing/ Model etc.)
Simple microscopic technique through unstained or stained permanent mount.
Study of prepared slides histological, as per theory papers.
Study of limb girdles and vertebrae of Frog, Varanus, Fowl and Rabbit.
Identification of species and individual of honey bee.
Life cycle of honey bee and silkworm.
Exercise based on Evolution and Animal behavior.

Scheme of Practical Exam Time: 3:30hrs
 Major dissection (Cranial nerves/efferent branchial vessel) 10
» Exercise based on evolution 05
» Exercise based on applied zoology 05
« Exercise based on animal behavior 04
« Spotting-8 (slides-4,bones-2,specimen-2) 16
e Viva 05
» Sessional marks. 05
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Aonski diagram depicting various process occurring in the excited state, qualitative description
£f fluorescence, phosphorescence, non-radiative processes (internal conversion, intersystem

crossing), photosensitized reactions, energy transfer ~processes {simple examples),
photostationary states, Chemiluminescence.

REFERENCE BOOKS

1. Physical Chemistry, G. M. Barrow, International student edition, McGraw Hill.
2. University General Chemistry, C. N. R. Rao, Macmillan.

3. Physical Chemistry, R. A. Alberty, Wiley Eastern.

4. The elements of physical chemistry, Wiley Eastern.

5. Physical Chemistry through problems, S. K. Dogra & S. Dogra, Wiley Eastern.
6. Physical Chemistry, B. D. Khosla,.

7. Physical Chemistry, Puri & Sharma.

8. Bhautik Rasayan, Puri, Sharma and Pathania, Vishal Publishing Company.

9. Bhautik Rasayan, P. L. Soni.

10. Bhautik Rasayan, Bahl and Tuli.

11. Physical Chemistry, R. L. Kapoor, Vol I-1V..

12. Chemical kinetics, K. J. Laidler, Pearson Educations, New Delhi (2004).

Paper -1V
LABORATORY COURSE

INORGANIC CHEMISTRY
Qualitative semimicro analysis of mixtures containing 5 radicals. Emphasis should be given to

the understanding of the chemistry of different reactions. The following radicals are suggested:

CO5*, NO; , S%, 805%,5,05%, CH,COO, F .CI', Br, I', NOs BO:*, C,04%, PO, NH,*,
K+, Pb2+, CU2+, C d2+, Bi3+, S I]2+, Sb3+, Fe3+, A]3+, C l'3+, Zn2+, Mn2+, C 02+’ Ni2+’ Ba2+, S l‘2+, Ca2+,
Mg,

Mixtures should preferably contain one interfering anion, or insoluble component (BaSOy,
SrSO4, PbSO4, CaF, or Al203) or combination of anions e.g. CO;* and SO5%, NO;™ and NOs,
Cl,Br,and I.

Volumetric analysis

(a)  Determination of acetic acid in commercial vinegar using NaOH.

(b)  Determination of alkali content-antacid tablet using HCI.

A wrde gaad awbia
SERmrEGEEAL AR (6.
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Estimation of calcium content in chalk as calcium oxalate by permanganometry.

Estimation of hardness of water by EDTA.

(¢)  Estimation of ferrous & ferric by dichromate method.
(f)  Estimation of copper using thiosulphate.
o Principles involved in chromatographic separations. Paper chromatographic separation of

following metal ions: i. Ni (II) and Co (II) ii. Fe (I1I) and Al (III)

ORGANIC CHEMISTRY
o Detection of elements (X, N, S).
¢ Qualitative analysis of unknown organic compounds containing simple functional groups

(alcohols, carboxylic acids, phenols, nitro, amine, amide, and carbonyl compounds,

carbohydrates)
e Preparation of Organic Compounds:

(i) m-dinitrobenzene, (ii) Acetanilide, (iii) Bromo/Nitro-acetanilide, (iv) Oxidation of

primary alcohols-Benzoic acid from benzylacohol, (v) azo dye.

PHYSICAL CHEMISTRY

Transition Temperature

e Determination of the transition temperature of the given substance by thermometric/
dialometric method (e.g. MnCl,.4H,0/SrBr2.2H;0).

Thermochemistry
e Determination of heat capacity of a calorimeter for different volumes using change of

enthalpy data of a known system (method of back calculation of heat capacity of

calorimeter from known enthalpy of solution or enthalpy of neutralization).

Determination of heat capacity of the calorimeter and enthalpy of neutralization of

hydrochloric acid with sodium hydroxide.

To determine the solubility of benzoic acid at different temperature and to determine AH

of the dissolution process.

e To determine the enthalpy of neutralization of a weak acid/ weak base versus strong base/
strong acid and determine the enthalpy of ionization of the weak acid/ weak base.

¢ To determine the enthalpy of solution of solid calcium chloride and calculate the lattice

energy of calcium chloride from its enthalpy data using Born Haber cycle.
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To study the effect of a solute (e.g. NaCl, Succinic acid) on the critical solution
temperature of two partially miscible liquids (e.g. phenol-water system) and to determine
the concentration of that solute in the given phenol-water system.
To construct the phase diagram of two component system (€.g. diphenylamine—
benzophenone) by cooling curve method.
Distribution of acetic/ benzoic acid between water and cyclohexane.
Study the equilibrium of at least one of the following reactions by the distribution
method:

(i) L(aq) + T — I3 (aq)®*
(ii) Cu®*(aq) + nNH3; — Cu(NH3)n

Molecular Weight Determination

Determination of molecular weight by Rast Camphor and Landsburger method.

Note: Experiments may be added/ deleted subject to availability of time and facilities.

Reference Books
1.
2.

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)
Furniss, B.S., Hannaford, A.J., Smith, P.W.G. & Tatchell, A.R. Practical Organic
Chemistry, Sth Ed. Pearson (2012)

Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry:
Preparation and Quantitative Analysis, University Press (2000). 22

Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative
Analysis, University Press (2000).

Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand &
Co.: New Delhi (2011). Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments
in Physical Chemistry 8th Ed.; McGraw-Hill: New York (2003).

Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H.

Freeman & Co.: New York

e £

)
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7. Physical Chemistry thvough problems, S.K. Dogra & 8. Dogra, Wiley Bastem
& Physical Chemistry, B.D. Khosla
9  Physical Chemistry, Purl & Shamm
10. Bhoutic Rasayan, Purl & Sharma
11. Bhoutic Rasayan, P.L. Soni
12. Bhoutic Rasayan, Bahl & Tull
PAPER-IV
LABORATORY COURSE 1680 Hre.
Inorganic Chemistry
Synthesis Analysis
@ Preparation of Sodium tricalato ferrate (III), M, [Fe(C,0,),] axd determination of its
composition by permanganometry.
B Preparation of Ni-DM3 conplex, [Ni(DVMG),]
@ Preparation of copper tetraanmine complex, [Cu(NH,),]S0,.
@ Preparation of cis-and trans-bicalato diaqua clwomate (I1I) ien.
Gravinetric Amalysis
Analysis of Cu as CuSCN or Cu0, Ni as Ni(DM3),, Ba as BaSQ, and Fe ag Fe,0,
Organic Chemistry
Laboratory Techniques
A Steam Distillation
Napthalene fram its suspension in water
Clove oil fram cloves
Separation of ortho and para-nitrophenols.
B Colum Chromatography
Separation of fluorescein and methylene blue
Separation of leaf pignents fram spinach leaves
Resolution of recemic mixture of (+,-) mandelic acid.
Qualitative Amalysis
Pnalysis of an organic mixture containing two solid components using water, NaHOO,,
NacH for separation and preparation of suitable derivatives.
synthesis of Organic Compounds
& Acetylation of salicylic acid, aniline, glucose and hydroquinme. Benzoylation of aniline
and phenol.
@ Aliphatic electrophilic aubstitution- Preparation of iodoform form ethanol and acetre.
© Aromtic electrophilic substitution-
Nitration-Preparation of w-dinitrcbenzene, p-nitroacetanilide
Halogenation- Preparation of p-bramwacetanilide, 2,4,6 tribronophenol
@ Diazotization/Coupling- Preparation of methyl crange and methyl red
@ Oxidation- Preparation of benzolc acid from toluene
§ Reduction- Preparation of aniline from nitrobenzene, m-nitroaniline from m-dinitrcbenzene.
Physical Chemistry
Electrochemistry
& To determine strength of given acid conductaretrically using standard alkali solution.
§ To determine solubility and salubility prodict of a sparingly soluble electrolyte
caductanetrically.

B.S.-IIT (13)
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© o study sapenification of ethyl acetate ocoductanetrically.

) Determine the ionization ccnstant of a weak acid conductametrically.

@ o titrate potentiormetrically the given ferrous ammonium sulphate using KMnO,/K,Cr,0,
as titrant and calculate the redox potential of Fe?* /Fe’* system on the hydrogen scale.

Refractometry and Polarimetry

@ To verify law of refraction of mixtures (e.g. of glyoerol
refractometer,

B To detemmine the specific rotation of a given optically active carpound.

Molecular Weight Determination

@ Determination of molecular weight of a non
freezing point method.

H Detexminaticn of the apparent degree of dissociation of an electrolyte (e.g., NaCl) in
agquecus solution at different concentrations by ebulliosaopy.

Colorimetry
To verify Beer-Lambert law for KMmO,/K,Cr,0, and determine the concentration of the
glven solutian of the substance.

REFERENCE BOOKS

1 Vogel's qualitative Analysis, revised, Svehla, Orient Longman

2 Standard methods of chemical analysis, W.W. Scott, The Tectmical Press

3 Bxperimental Organic Chemistry, Vol. I & II, P.R. Singh, D.S. Gupta and K.S. Bajpai, tata
McGraw Hill.

4 Laboratory Mamual in Organic Chemistry, R.K. Bansal, Wiley Eastemm

Vogel 's Text Book of Practical Organic Chemistry, B.S. Fumnis, A.J. Harmaford, V. Rogers,

P.W.G. Smith and A.R. Tatchel, ELBS

6 Experiments in general chemistry, C.N.R. Rao & U.C. Agrawal

7. Experiments in Physical Chemistry, R.C. Das & Behra, Tata McGraw Hill

8  Advanced Practical Physical Chemistry, J.B. Yadav, Goel Publishing House.

and water) using Adee's

_volatile solute by Rast method/Beckmamm

8 Hm PRACTICAL EXAMINATION M.M.50.
Five experiments are to be performed.
1 Inorganic - Two experiments to be performed.

Gravimetric estimation compulsory carrying 08 marks. (Manipulation 3 marks) .
Anyone experiment from synthesis and analysis carrying 04 marks.
2 Organic-Two experiments to be performed.
Qualitative analysis of organic mixture containing two solid corponents.
compulsory carrying 08 marks (03 marks for each compound and two marks for
separatim) .
One experiment frem synthesis of organic compound (Single step) carrying 04 marks.
Physical-One physical experiment carrying 12 marks.
Sessional 04 marks.
Y Viva Voce 10 marks.
Tn case of Ex-Students cne mark each will be added to Gravimetric analysis and
Qualitative analysis of organic mixture and two marks in Physical experiment.

s oW

B.%.-III (14)
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PRACTICAL WORK
The Practical work in general shall be based an syllabus prescribed in theory.
The candidates will be required to show knowledge of the following :

1  Estimation of population density, Percentage frequency, Relative density.
2 Pnalysis of Producers and consumers in grassland.

3  Detection of gram-negative and gram-positive bacteria.

4 Blood group detection (A,B, AB & O).

a R.B.C., W.B.C. count.

6  Blood cosgulatien time.

7.  Preparation of Hematin crystals from bleod of rat.

8  CObservation of Droscphila, wild and mutant.

9  Chromatography-Paper or gel.

10. Oolorimetric estimation of hemogldoin.

11. Mitosis in onin oot tip.

12. Biochemical detection of Carbohydrate, Protein and Lipid.

13. Study of Permanent slides of Parasites, based on theory paper.

14. Working Principles of pH meter, Colorimeter, centrifuge and microscopes.

SCHEDULE FOR PRACTICAL EXAMINATION

Dration : 4 Hrs. Max Marks : 50

1 Haematological Experiment : 08 marks
(R.B.Cs./W.B.Cs. Comting/Blood group detection)

2  Eoological Experiment : 06 marks
(Estimation of Population Density/Frequency/relative Density)

3 Staining of Gram +ve and Gram -ve Bacteria/cytological 05 marks
experiment : Mitosis in cnin root tip

4 Biochemical Experiment : 06 marks
(biochemical detection of carbdiydrate/protein lipid)

5 Chromatography 05 marks

6 Spottirg : 10 marks

Study of permenent slides of Parasites : 3
Comments on working Principles of pH meter /
Calorimeter / centrifuge and Microscope :

7. Viva Voce 05 marks
8 Sessianal : 05 marks
B.S.-IIT (30
el T " —7 - )
o AEray(T
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PRACTICAL SCHEME M.M. 50

01. Physiology 08
02. Ecology 08
03. Wilization of Plats 05
04. Biochemistry / Biotechnology 05
05. Spotting (1-5 spots) 10
06. Project work 04
07. Viva V. 05
08. Sessicnal 05

50

Suggested Iaboratory Exercises

1 To study the permeability of plasma membrance using different oconcentrations of
orgEnicsolvents.

To study the effect of temperature on permeability of plasma membrane.

To prepare the standard aurve of protein and determine the protein content in wknown samples.
To study the enzyme activity of catalase and peraxidase as inflenced by pH ard temperature.
Carparism of the rate of respiration of varicus plant parts.

Separation of chloroplast pigment by solvents method.

Determinig the osmotic potential of vacuolar sap by plsmolytic method.

Determining the water potental of amny tuber.

Separation of amino acids in a mixtue by paper chromatography and their identification
by comparison with standards.

Biocassay of auxin, ‘cytckinin, GA. ABA and ethylene using appropriate plant material.
Demnstration of the tecimique of micropropegation by using different explants, e.g.
axillary buds, shoot meristems.

Demistration of the tedmique of anther culture.

Isolation of protoplasts from different tissues using comercially available enzymes.
Demonstration of root and shoot formation from the apical arnd basal portion of stem
segrents in liquid medium containing different hormones.

0 P NN
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ggceted  Laboratory Expercises (Ecology)

1

2

rEEEB®®

15.

To detenmine minimum nurber of quadrats required for reliable estimate of bicmass in
grasslands,

To study the frequency of herbaceous species in grassland and to compare the frequency
distributicon with Raunkair's Standard Frequency Diagram.

To estimate importance Value Index for grassland species on the basis of relative
frequency, relative density and relative biamass in protected and grazed grassland.

To measure the vegetation cover of grassland through point frame method.

To measure the aboveground plant biomass in a grassland.

To determine Kemp's constant for dicot and monooot leaves and to estimate the leaf area

index of a grassland camumity.

To determine diversity indices (richness, Simpscn, Sharmon-Wiener) in grazed and

protected grassland.

To estimate bulk density and porosity of grassland and woodland soils.

To determine moisture content and water holding capacity of grassland and woodland soil.

To stidy the vegetation structure through profile diagram.

To estimate transparency, pH and temperature of different water bodies.

To measure dissolved oxygen content in polluted and urpolluted water sanples.

To estimate salinity of different water samples.

To determine the percent leaf area injury of different leaf samples collected arourd polluted

gites.

To estimate dust holding capacity of the leaves of different plant species.
PRACTICAL

Suggested labaratary Exercises (far Utilization of Plants)

1

Focd Plants : Study of the morphology, structure and simple microchemical tests of the
food storing tissues in rice, wheat, maize, potato and sugarcane, Microscopic exmaination
of starch in these plants (exoepting sugarcane)

Filbres : Study of ootton flowers, sectioning of the cotton owules/developing seeds to trace
the origin and develogment of cotton fibres. Microsoopic study of cotton and test for
cellulose, Sectioning and staining of jute stem to show the location and development of
firkres. Microsaopic structure. Test far lignocellulose.

Vegetable oils : Study of hand sections of groudmit, mustard and cocomt and staining
of oil droplets by Sudan IIT and Sudan Black.

Field visits : To study sauroes of firewood (10 plants), timber-yielding trees (10 trees) ard
banboos. A list to be prepared mentioning special features.

Spices : Examine black pepper, cloves, cimamon (hand sections) and opened fruits of
cardamom and describe them briefly.

Preparation of an illustrated inventory of 10 medicinal plants used in indigencus systems
of medicine or allopathy : Write their botanical and coomon names, parts used and
disease/disorders far which they are prescribed.

Beverages : Qut Sections of boiled coffee beans and tea leaves to study the characterstic
structural featwres.

Rutber : (ollect illustrative materials of Hevea hrasillensis ; morphology of the plant and
tapping practices, histary of rubber., List the many uses of rubber,

B.S.-III 28
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