B Ao PAT fATafdened, I

A2, TRAYR, RIAT—TKR, BRiTe, 9Ra fiare 494001

New Syllabus of
B.Sc. Part-I
w.e.f. Session 2023-24

Annual Examination Pattern

Shaheed Mahendra Karma Vishwavidyalaya, Bastar

Dharampura-2, Jagdalpur, Distt.-Bastar, Chhattisgarh, India, Pincode 494001

Scanned with CamScanner



REVISED ORDINANCE NO. 21
BACHELOR OF SCIENCE

The three year course has been brokex up into three Parts, Part-1 known as B.Sc.
Part-I examination at the end of the first year, Part-Il known as B.Sc. Part-li
examination at the end of the second year and Part-ITl known as B.Sc. Part-III
examination at the end of the third year,

A candidate who after passing (10+2) Higher Secondary or Intermediate
examination of C.G. Board of Secondary Education Bhopal or any other
Examination recognized by the University or C.G. Board of Secondary Education
as equivalent thereto, has attended a regular course of study in an affiliated College
or in the Teaching Department of the University for one academic year shall be
eligible for appearing at the B.Sc. Part-1 examination.

A candidate who, after passing the B.Sc.-I examination of the University or any
other examination recognized by the University as equivalent thereto, has attended
a regular course of study for one academic year in an affiliated college or in the
Teaching Department of the University shall be eligible for appearing at the B.Sc.
Part-II examinatiomn.

A candidate who, after passing the B.Sc. Part-Ii examination of the University, has
completed a regular course of study for one academic year in an affiliated college
or in the Teaching Department of the University shall be eligible for appearing at
the B.Sc. Part-III examination.

Besides regular students, subject to their compliance with this Ordinance ex-
student and mon-collegiate candidates shall be permitted to offer only such
subjects/papers as are taught to the regular student at any of the University
Teaching Department or College.

Every candidate appearing in B.Sc. Part-I, Part-1T and Part-1II examination shall be
examined in-

(1) Foundation Course:
(1) Any one of the following combinations of three subjects:-

Physics, Chemistry &Mathematics,
Chemistry, Botany &Zoology.
Chemistry, Physics &Geology.
Chemistry, Botany &Geology.
Chemistry, Zoology &Geology.
Geology, Physics &Mathematics.
Chemistry, Mathematics &Geology.
Chemistry, Botany & Defense Studies.
Chemistry, Zoology & Defense Studies
Physics, Mathematics & Defense Studies.
Chemistry, Geology & Defense Studies
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12, Physics, Mathematics & Statistics

13. Physics, Chemistry &Statistics

14, Chemistry, Mathematics &Statistics.
15. Chemistry, Zoology &Anthropology.
16. Chemistry, Botany & Anthropology.
17. Chemistry, Geology &Anthropology.
18. Chemistry, Mathematics &Statistics.

19. Chemistry, Anthropology & Defense Studies.
20. Geology, Mathematics &Statistics.

21, Mathematics, Defense Studies &Statistics

22, Anthropology, Mathematics &Statistics

23. Chemistry, Anthropology & Applied Statistics
24, Zoology, Botany &Anthropology

25. Physics, Mathematics &Electronics.

26. Physics, Mathematics & Computer Application
27. Chemistry, Mathematics & Computer Application
28. Chemistry, Bio-Chemistry &Pharmacy

29, Chemistry, Zoology &Fisheries,

30. Chemistry, Zoology &Agriculture

31 Chemistry, Zoology &Sericulture

32, Chemistry, Botany & Environmental Biology
33. Chemistry, Botany &Microbiology

34, Chemistry, Zoology &Microbiology

35. Chemistry, Industrial Chemistry &Mathematics
36. Chemistry, Industrial Chemistry &Zoology

37. Chemistry, Biochemistry, Botany

38. Chemistry, Biochemistry, Zoology

39. Chemistry, Biochemistry, Microbiology

40, Chemistry, Biotechnology, Botany

41, Chemistry, Biotechnology, Zoology

42, Geology, Chemistry &Geography

43, Geology, Mathematics &Geography

44, Mathematics, Physics &Geography

45, Chemistry, Botany &Geography

(i)  Practical in case prescribed for core subjects.

Any candidate who has passed the B.Sc. examination of the University shall be
allowed to present himself for examination in any of the additional subjects
prescribed for the B.Sc. examination and not taken by him at the degree
examination. Such candidate will have to first appear and pass the B.Sc. Part-I
examination in the subjects which he proposes to offer and then the B.Sc. Part-II
and Part-11I examination in the same subject. Successful candidates will be given a
certificate to that effect.
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In order to pass at any part of the three year degree course examination an
examinee must obtain not less than 33% of the total marks in each subject/ group of
subjects. In subject/ group of subjects where both theory and practical examination
are provided an examinee must pass in both theory and practical parts of the
examination separately.

Candidate will have to pass separately at the Part-I, Part-Il and Part-1II
examinations. No division shall be assigned on the result of the Part-l and Part-I1
examination. In determining the division of the final examination, total marks
obtained by the examinees in their Part-I, Part-II and Part-III examination in the
aggregate shall be taken in to account. Provided in case of candidate who has
passed the examination through supplementary examination having failed in one
subject/ group only, the total aggregate marks being carried over for determining
the division shall include actual marks obtained in the subject/ group in which he
appeared at the supplementary examination.

Successful examinee at the Part-III examination obtaining 60% or more marks shall
be places in the First Division, those obtaining less than 60% but not less than 45%
marks in the Second Division and other successful examinees in the Third Division.
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SCHEME OF EXAMINATION

) Max. Total Min.
Subject Paper Mark Marks Marks
Environmental Studies 75 100 33
Field Work 25
Foundation Course
Hindi Language I 75 75 26
English Language I 75 75 26
Ale— TP G A I 2 3 W 59 YA B8R | 4T WU 9 S D Bhi |
Three Elective Subject:
1. Physics I 50
11 50 100
Practical 50
2. Chemistry I 33
I 33 100
I 34
Practical 50
3. Mathematics I 50
I 50 150
11 50
4. Botany I 50
I 50 100
Practical 50
5. Zoology I 50
I 50 100
Practical 50
6. Geology I 50
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11 50 100
Practical 50
7. Statistics I 50
I 50 100
Practical
50
8. Anthropology I 50
I 50 100
Practical 50
Subject Paper Max. Total Min,
Marks Marks Marks
9. Defense Studies I 50
11 50 100 33
Practical 50 17
10. Micro Biology I 50
I 50 100 33
Practical 50 17
11. Computer Science I 50
I 50 100 33
Practical 50 17
12, Information Technology I 50
I 50 100 33
Practical 50 17
13, Industrial Chemistry I 34
I 33 100 33
I 33
Practical 50 17
14. Bio Chemistry I 50
il 50 100 33
Practical 50 17
15. Bio Technology I 50
11 50 100 33
Practical 50 17
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USE OF CALCULATORS
The Students of Degree/P.G. Classes will be permitted to use of Calculators in the

examination hall from annual 1986 examination on the following conditions as per
decision of the standing committee of the Academic Council at its meeting held on 31-1-
1986.

1. Student will bring their own Calculators.
2. Calculators will not be provided either by the University or examination centres.

3. Calculators with, memory and following variables be permitted +, —, x, , square,
reciprocal, exponentials log, square root, trigonometric functions, wize, sine, cosine,
tangent etc. factorial summation, xy, yx and in the light of objective approval of

merits and demerits of the viva only will be allowed.
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Part -1
SYLLABUS FORENVIRONMENTAL STUDIES AND HUMAN RIGHTS
(Paper code-0828)

MM. 75

SURRACH  WRUd @ UGImA Pl AP WK HN-U&s @
Fevsil ¥ fowaideErey oM evdM @ faugeR oferd v oW REm WA
2003—2004 (TR0 2004) W UW@el fhar T | @Ol wEfdenerdl gmr o
Afart w9 W ofiig fhar e |

YT 4, 2 T 3 H 9§ foedt W 9 H wuiwmer weeE-um 9wt @
gfard &1 ol Suf werm arm EFl

UEamH 100 3@t H1 'R, A W 75 i Agifte UeEl W OB U9 25
3P &= HU  (Field Work) TafeRer @R BT |

Ygifts gl W 3 — 75 (@0 U IHE MR W BN o fawen <8m)

@) g uHar — 25 3P
@ e - 50 3@

Field Work- 25 af@l & Heuidd ofdRed oo uYgid | @
feafderera &1 G fdar S ool @) g SwR Rk
SHAA Hefera Aeldenerdl R gRIE T |

SRIGT  Ugddhd W Wdfdd  WEn @ e diffd WKem S
farar Sme uafarer fasm Rwg sfErd Rfvg 2, R orgeldl 89 ® s
WR WI-UF & BHE/BERE O 6 oY A9y & g ®EF & g &89
wigwr e & dgifie @ wee g@ @ WYed w9 9 33 (e ufiea)
dF Swio BW & fow efErd g

e wWR O-Ue & 99w A /9agd / seeifaened| BTa / BTl 6
U Wies I Hgifad THET d GHId @ uwEr 10 (§9) feAl & iR defd
HEIdened /e b H S Bl Ud Heldendd @ UER /@ fter, e
Ty i favafdemerm @ Al |
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UNIT-1 THE MULTI DISCIPLINARY NATUREOF ENVIRONMENTALSTUDIES

Definition, Scope and

Importance Natural Resources:

Renewable and Nonrenewable Resources

(a)

(b)

(c)

(d)

(e)

®

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-H ECOSYSTEM

(a)

(b)

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

- Energy flow in thee co system
- Ecological succession

- Food chains, food webs and ecological pyramids.

- Introduction, Types, Characteristics Features, Structure and Function of
Forest, Grass, Desert and Aquatic Ecosystem.

Biodiversity and its Conservation
- Introduction - Definition: genetic. species and ecosystem diversity
- Bio-geographical classification of India.

- Value of biodiversity; Consumptive use. Productive use, social ethics,
aesthetic and option values.

- Biodiversity at global, National and local levels.

- India as mega-diversity nation.
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UNIT-
(a)

(b)

- Hot spots of biodiversity.

- Threats to biodiversity: habitat loss, poaching of wildlife, man-wild life conflict.
- Endangered and endemic species of India.

- Conservation of biodiversity: In situ and Ex-situ conservation of biodiversity.

(12Lecture)
I
Causes, effect and control measures of

- Air water, soil, marine, noise, nuclear pollution and Human population.

- Solid waste management: Causes, effects and control measures of urban
and industrial wastes.

- Role of an individual in prevention of pollution.
- Disaster Management: floods, earthquake, cyclone and landslides.
(12Lecture)
Environmental Management
- From Unsustainable to sustainable development.
- Urban problems related to energy.
- Water conservation, rain water harvesting, water shed management.
- Resettlement and rehabilitation of people, its problems and concerns.
- Environmental ethics: Issues and possible solutions.

- Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust.

- Wasteland reclamation

- Environment protection Act: Issues involved in enforcement of environmental
legislation.

- Role of Information Technology in Environment and Human Health.
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UNIT- 1V

UNIT-V

General background and historical perspective- Historical development
and concept of Human Rights, Meaning and definition of Human Rights, Kind
and Classification of Human Rights.

Protection of Human Rights under the UNO Charter, protection of Human
Rights under the Universal Declaration of Human Rights, 1948.

Convention on the Elimination of all forms of Discrimination against women.
Convention on the Rights of the Child, 1989.

Impact of Human Rights norms in India, Human Rights under the
Constitution of India, Fundamental Rights under the Constitution ofIndia,
Directive Principles of State policy under the Constitution of India,
Enforcement of Human Rights in India.

Protection of Human Rights under the Human Rights Act, 1993- National
Human Rights Commission, State Human Rights Commission and Human
Rights court in India.

Fundamental Duties under the Constitution of India.
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Refierence/ Books Recommended

e A A

10.
11,
12,
13.
14,
15.
16.
17.
18.
19.
20.
21
22,
23.
24,
25.
26.
27.

28.

SK Kapoor- Human rights under International Law and IndianLaw.
HO Agrawal- Internation Law and HumanRights

THP. by —Hd ITHR

SILUA. RS —  |IRd BT AT

THI. Agddl —\Rd &1 Hfau=

J.N.Pandey - Constitutional Law ofIndia

Agarwal K.C. 2001 Environmental Biology, Nidi pub. Ltd Bikaner

Bharucha Erach, the Biodiversity of India, Mapin pub. Ltd. Ahmedabad 380013,India,
Email:mapin@icenet.net(R)

Bruinner R.C. 1989, Hazardous Waste Incineration. McGraw Hilllnc.480p

Clark R.S. Marine pollution, Clanderson press Oxford(TB)

Cuningham, W.P.Cooper. T.H.Gorhani, E & Hepworth. M.T,200

Dr. A K - Environmental Chemistry. Wiley EasternLtd.

Down to Earth, Center for Science and Environment(R)

Gloick, H.P. 1993 Water in crisis. pacific institute for studies in Deve. Environment&
Security. Stockholm Eng. Institute. Oxford University, Press. m473p.

Hawkins R E. Encyclopedia of Indian Natural History, Bombay Natural History Society,
Mumbai(R)

Heywood, V.H. & Watson, T.T.1995 Global Biodiversity Assessment, Cambridge Univ.
Press1140p

Jadhav H. & Bhosale, V.H. 1995 Environmental Proszction and Law. Himalayapub.
House, Delhi284p

Mckinney M.L.& School R.M.1996, environmental Science systems & solutions,web
enhanced edition,639p

Mhadkar A K. Matter Hazardous, Techno-Sciencepublication(TB)

Miller T.G.Jr. Environment Science, Wadsworth publication co.(TB)

Odum E.P.1971, Fundamentals of Ecology, W.B. Saunders Co.USA,574p

Rao M.N. & Datta, A K. 1987, Waste water treatment. Oxford & IBH pub.co.pvt.Ltd
345p

Sharma B.K. 2001, Environmental chemistry, Goel pub. House,Meerut

Survey of the Environment, TheHidu(M)

Townsend C. Harper J. And Michael Begon, Essentials of Ecology, Blackwell
Science(TB)

Trivedi R K Handbook of Environment Laws, Rules, Guidlines, Compliancesand
Standards, Vol land I, EnvironmentMedia(R)

Trivedi R K. and P.K. Goel, Introduction to air pollution, Techno-Science publication
(TB)

Wanger K.D.1998, Environmental Management. W.B. Saunders Co. Philadelphia,USA
499p
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BA/B.Sc./B.Com/B.5¢c. Home.Sc. (Part:l)
Foundatlon Course Paper-ll English Language
Max. Marks:7s Qualltying Marks: 20
Total cradits: 05

Paper-ll Mark's Feriod's Crednt

Unlt-l Ixs=15 18 01
Famingo : A Textbook for college students
Publication : Macmlllan Publishers

Unit -1 ix10=10 18 01
Writing Skill

Describing a plzce or a person.
Writing 2 Biographical Sketch
Narrating an event or experience

Unit <l Reading Comprehension 1x5=05 18 03
* {a) Unseen Passage {Normal) 1xI0=10
»  (b) Yocabulary {Text-basec)

Unit -1l Reading Comprehension 1x5=5 0¢ 05

(2) Unseen Passage (Normal) 1x5=5

{b) Vocabulary {Text-based)

Unit-V Grammar 1%25=25 27 1.5
»  Articles

» Gerynds /Participles

* Subject Verb Agreement

* Usz of Conjunctions

+  Tenses

= Ffelatives

* Possessives & seli forms

¢  Grammalial items given in Textbock
'Flaminso”

Total | 75 a0 05

Recommended Books-

1. Essentia) English Grammar, 2nd Edition by
Raymond Murphy, Cambridge Publication

2. English Grammar In use Sth edition by
Raymand Murphy, Cambridge Publication.

3. Advonced Inghsh Grammeér by Marting
Hewings Cambsidge University Fress.

s Wovis
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BA/B.Sc./8.Com/B.S¢. Home.Sc. (Part-l)
Foundation Course Paper-1l English Language
Max. Marks:75 Qualilying Masks. 26
Total ceedlis: 05

Paper-Il Mark's Feriod's Credit

Unlt-l 35=15 ig 01
Flamingo : A Textbook for college students
Publication : Macmlllan Publishers
Unit -l 1x10=10 28 01
e Writing Skill
*  Describing a place or a person,
«  Writing » Blographical Sketch
« Norrating en event o1 experience

Unit -1l Reading Comprehension 1xh=05 1 01
e {a) Unseen Passage {Normal) 1x10=10

~» _|b) Vocabulzry {Text-based)

Unit -l Reading Comprehension 1x5=5 0% 0.5

{2) Unseen Fassage (Normal) 1x5=5

{5) Vocabulary (Text-based) It

Unit-V Grammar 1x25=25 27 15
e Articles

» Gerunds fParticiples

= Subject Verb Agreemont

= Use of Conjunctions

e Tenses

* Relatives

* Postessives & self forms
Grammalical items given in Textbook
‘Flaminso’

Totzl | 75 ED) 0s

Recommended Books-

1. Essential English Grammar, 2nd Edition by
Raymend Murphy, Cambridge Publication

2. Erglish Grammar in use Sth edition by
fiaymond Murphy, Cambridge Publication.

3. Advanced English Grammar by Martine
Hewings Cambridge University Press.

14 — S
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Part A: Introductlion

Provrum: Certilicate Course

Class: B.Se. | Year Year: 2022 Session:2022-23

Course Code

CHEM-IT

Course Title

Incrganic and Physical Chemistry

Course Type

Theory

Pre-reguisite
(ifany)

To Study this course our students must have had the subject chemistry in
class =2 or equivalent

Ceurse |eamning.
Outcomes (CLO)

At the end of this course. the students will be able 1o learn the fallowing
aspects of Chemistry

properties of elements

tahle

6. | C redit Value Theory: 4

e To learn basic concept of stomic structure and the periodic

To understand chemictl bonding in ienic and covalent compounds
I'n study group trends for s and p-block elements in the periodic

learn properties and boading o’ compounds of the noble gases
e Understand the metallurgical extraction of metals
Basic concepts of Mathematics and Computer for Chemists.

¢ Basics and mechanism of chemical kinetics and catalysis.

=1

3 J Toetal Marks " Max. Marks: 50 " Min. Passing Marks: 17

Part B: Content of the Course
Total No. of Lecturers: 90

Unit

Topics

Atomic structure : Bohr's theory and its limitation, General idea of de-

Broglic matter-waves, Heisenberg uncertainty principle. Schridinger wave

equation, significance of W and ', radial & angular wave functions and

prohability distribution curves, quantum numbers. Atomicorbital and shapes

of s, p. o orbitals, Aufhau and Panli exclusion principles. Hund's

Multiplicity rule, electronic configuration of'the elements

Periodic properties: Detailed  discussion of the following periodic

properties of the clements, with reference to v- and g block. Trends in

periodic ble and applications in predicting and explaining the chemical

behavior.

a.  Atemic and jonic radii,

b. lonization cnthalpy,

¢. [lectron gain enthalpy,

d. Electronepativity, Pauling's, Mulliken's. Allred Rochow’s scales,
Effective nuclear charpe, shielding or screening effect. Slater rules,
variation of effective nuclear charge in periodic table.

No. of
Lectures
15

Chemical bonding- 1z lonic bond: tonic Solids - lonic structures, radius
ratio & ce-ordination pumber., limitation of radivs ratio rule, lattice defects,
semiconductors, lattice energy Bom-Haber cyele, Solvation energy and
solubility of jonic solids, polarizing power & polarizability of ions, Fujan’s

rule. lonic character in_covalent compounds: Bond moment and dipole

1\._»5'..-
26

15
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moment, Percentage ionic  character  from  dipele moment  and
clectronegativity difference. Metallic band-free electron and hand thearies.

44

iChemwsll bonding-11: Covalent bond: Valence band _Ihcm\ and ity
|hrn|tatf(m>. Concept ol hybridization, equivalent und  non-equivalent
Lhybrid erbitals, Valence shell clectron pair repulsion theory (VSEPR),

I shapes of the following simple molecules and jons containing lone pairs
and bond pairs of electrons: H-O. NH,. PCl, Hy07, SF,. CIF5. 1Cly” XeF:
XeF, Xels, XeOFs XeOF: Molecular orbital theory. Bond order and
bond strength, Molecular orbital  disgrams  of diatomic and simple
heteroatomic molecules Nu. O, F,. CQ, NO.

v

Chemistry of s- & p- block elements: General concepis on group
relationships and  gradation properties, Comparative  study, alient
features of hydrides, solvation & complexation tendencies, General concepts
on group relationships and gradation properties. lalides, hydrides, oxides
and oxyacids of Boron, Aluminum, Nitrogen and Phosphorus. Boranes,
borazines, fullereres, wraphene and  silicates,  interhalogens  and
pseudohalogens. Chemical properties of the noble gases,

metal, The oscurrence, extraction & ;solanon of Te, .»\l and Cu

Metallurgical extraction of Fe, Al and Cu : Principle of extraction of

\F

Mathematical concepts for chemist: Basic Mathematical Concepts:
Logarithmic relations, curve sketching, linear graphs. Properties of straight
line, slope and intercepl. Functions, Differentintion of functions, maxima
and minima: integrals: ordinary differential equations; vectors and matrices;
determinonts: Permutation  ond  ¢combination  and  prohability  theory,
Signilicant ligures and their applications.

Computer for chemists:  Inteaduction  to  computer, introdduction 10
operitting systems like DOS, Windows, Linux

Use of computer programs: Running up standard programs & packapes
such as MS - Word, MS- Excel, Power Point. Execution of linear regression
| x=y plot, use ol sofiware for drawing structures and molecular formulae

Vi

|Chemical Kinetics @ Rate ol reaction, Factors influencing rate of reaction,

| rate law, rate constant, Onrder and maolecularity of reactions, rate determining
'step, Zero, First and Second order reactions, Rate and Rate Law, methods of
! determining order of reaction, Chain reactions, Temperature dependence of

‘ reaction rate, Arrhenius theory, Physical significance of” Activation enery,
calliston theory, demerits of collision theory, non-mathematical concept of
transition state theory,

|
- Catalysis: Homogeneous and Heterogenecus Caralysis, 1ypes of canalyst, |
|
{

chamcteristies of catalyst, Enzvme catalyzed reactions, Micellar eatalyzed
| reactions, Industrial applications of catalysis.

15

Keywords:

Atomic structure, Periodic propertics. ionic bonding. covaleat bonding, diagonal refationship,

metallurgy, computer, memory, chemical Kinetics, caualysis

Part C ; Learning Resources

Text Books. Relerencee Buoks, Other Resources

wode w19

Snepested Readings @
1. lee ). ). Concise Inorganic Chemistry, Wiley. Sth Edition. 2008,

Douglas, B.; McDanicl, D, and Alexander J. Concepts & Models of Inorganic
Chemistry, Wiley. 3rd Cdition. 2006

Alkins, P.W. & Paula. J. Physical Chemistry, 10th Ed., Oxford University Press, 2014,

Puri, B. R., Sharma, 1. R and Kalia, K. C., Principles ol Inorganic Chemistry, Milestone Publishers/
Vishal Publishing Co.: 33rd Edition 2016

6. Madan, R. D, Modem Inorganic Chemistry, S Chand Publishing. 1987

por
-

27

Scanned with CamScanner




T Rodger. G.F. Inorganic and Solid State Chemistry. Cengage Leaming India Edition, 2002.

8. Plennig, B. W. Principles of Inarganic Chemistry. Wiley. 2015.

9. Housecroft, C. E, and Sharpe. A, G. Inorganic Chemistry, Pearsoa. 4th Edition, 2012

10, Rajarammana, V..Computers for beginners, PHI Learniong Private Publishers, New Delhi, 2021

11, Tebbutt, P., Basic mathematice for Chemists, 1ind Fdn. ELBS, 1999

12, Khera, H.C., Gurtu, JN., Singh, J.. Chemistry for 3,Se, Ist Year, Pragati Prakashan

13. Bariyar, A. & Goyal, 8., B,5¢, Chemistry Combined (in Hindi), Krishna liducational Publishers Year
2019

14, Puri. B.R.. Pothania, M.S., Sharsma. L.R.. Principles of Physical Chemistry, Vishal Publishing
Company 2020

1S. Gurtu, 1N Gurtu. A., Advanced Physical Chemistry, Pragati Prakashan, Meerut, Edition 1V, 2017

16. Atkins' Paysical Chemistry, 10th Edition, Oxtord University Press, 2014

17. Barrow, G.M., Physical Chemistry Tata McGraw-Hitl, 2007

18. Ball, D.W., Physical Chemistry, Thomson Press, India. 2007

19. Castellan, G.W., Physical Chemistry, 4th Edition. Narosa. 2004

20. Mortimer, R.G., Physical Chemistry, 3rd Ldition, Llsevier, Neida, UP, 2009

21_Levine, LN.. Physical Chemistry, 6th Edition, Tata MeGraw-11ill, 2010

22, Metz, C.R.. 2000 Solved Problems in Chemistry, Sohaun Series, 2006

23. Engel. T, and Reid. P, Physical Chemistry, 3rd Cdition, Prentice Hall, 2012

24, Negi. AS. & Anand. S.C.. A Text Book of Physical Chemistry, 3rd Edition, New Age International
Publication

25, Bajpai, DN, Advanced Physical Chemistry, S, Chand, 2019

26. Bahal & Tull, Essential of Physical Chemsiiry, 2020

E~ Learning Resources:

hatpeheecontentupsde. gov.inHome, &spx

hitps:/npiel ac.in‘counes’ 1041067104 | 06096/
htpeheccontent.upsde. gov.in'Home, aspy

hitps:/inptel.ac.in‘courses’ 104/ 1064104106096/

hitps:iwww?, chemistey.msu.edu'faculty/reusch/Virt stdmlintrol hitm
hitps:/nptelac.in‘courses/ 104/103/10410307 | /#

.
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Part D: Assessment and Evaleation

Maximum Marks: 30

DECLARATION

This i 10 certily (hat the syllabus is framed by the Central Board of Studies (Chemistry) as per the

guidelines (TOR) of the Department of Higher Education, Raipur Chhatlisgarh.
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Assistant Professor. e B

Govt, 1P, Verma P.G. College, Rilaspur (C.G.)
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Part A: Introduction

Program: Certificate Course Class: B.Sse I Year Year: 2022 Session:2022-23
. | Course Code ~ CHEM2T o
2. | Course Title Organic and Physical Chemistry
3. Course 'l'_\'pvcm Theory
4. Pre-requisite To Study this ceurse pur students must have had the subjact chemistry in
(ifany) class +2 or equivalent
& | Couwrse Learning. At the end of this course, the students will be able to keamn the Tollowing |
Dutcomes {CLO) aspects of Chemistry
o Understand the fundamentals of physical organic chemistry
e Swereochemistry of carbon compounds
o  Chemidry o Alkenes and Alkynes
e Chemistry of Alicyelic and aromatic Hydrocarbons
o Understanding Kinetic model of gases and its propertics, Behavior
ol real gases, its derivation Irom ideal behavior, equation of state,
| isotherms  and Law of corresponding states and  molecular
‘ velocities.
e lundamental concepts of liquid state and colloids & surfage
chemistry,
e Solids. lLattice paramcters — its calculation, application of
symmetry, solid characteristics of simple salts,
6. | Credit Value I'heory: 4 - |
7. | Total Marks Max. Marks: 50 Min. Passing Marks: 17
[ PPart B: Content of the Course
= Total No. of Lecturers: 90 ' ]
Unit ':l:npi('s No. of
Lectures
Basics of organic chemistry: Influence of hybridization on bond propertics 15
{as applicable to ethane. ethene. and ethyre). Application of inductive eflect
(a) Basicity of amines (b) Acidity of carboxylic acids (¢) Stability of
carbocations. Resonance or Mesomeric eflect. application w (a) acidity of |
I phenol, and (b) acidity of carboxylic acids. Hyper conjugation and its |
application to stability of carbocations. Free radicals and alkenes. Reactive
intermediates; carhanions, carbenes, Nitrene, Basic concept o' Sy 1. 8.2, E1,
E2, [lch reactions and  Neighboring  group  Participation  (NGP),
Electrophiles and Nucleophiles: Nucleophilicity and basicity.
Introduction to stercochemistry: Optical Isomerism: Optical Activity, 15
Specific Rotation, Chirality/Asymmetry, Lnantiomers, Molecules with two
or more chiml-centres, Digstercolsumers, meso compounds, Relative and

absolute configuration: Fischer, Newman and Suwhorse Projection formulae
and their intcreonversions; Ervthrose and threose. DAL, dA sysiem of

nomenclature, Cahn-Ingald-Prelog syscem ol nomenclature (C.LP rules),

<}

7
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| R'S nomenclature, Geometrical isomerism: cis-trans, syn-anti and E/Z
notations,  Stercospecific  and  stercoselective  synthesis,  Asymmetric
synthesis. -

Acyclic hydrocarbons: Alkenes - Prepamation of alkenes. Properties: 15
Addition of hydrogen - heat of hydrogenation and stability of alkenes.
Addition of halogen and its mechanism. Addition of HX. Markonikov's rule,
addition of H>0. (Oxymercuration-reduction and hydroboration -oxidation),
HOX. H:50; with mechanism and addition of HBr in the presence of
1 | peroxide tanti - Markonikoy's addition), Dienes - Types of dienes. reactions
of conjugated dienes - 1,2 and 1,4 addivon of HBr 10 1.3 - butadiene and
Diel's - Alder reaction. Alkynaes: Preparation by dehydrohalogenation of
dihalides, dehalogenation of tetrahalides, Properties: Acidity of scetylenie
hydrogen (formation of Metal acetvlides). Preparatzon of higher acetvlenes,
Metal ammonia reductions, Physical properties. Chemical reactivity -
electrophilic addition of Xs, HX, H0 (Tautemerism). Oxication with
KMnO.. 0s0y. reduction and Polymerization. reaction ol acetylene.

Alicyclic hydrocarbons (cycloalkanes): \Jomcnclmun:'. FrEftaiﬁtion by 15
FFreunds methad, Wislicenus method. Properties - reactivity of cyclopropane
and cyclobutane by comparing with alkanes, Swbility of cycloalkanes -
Baeyer's strain theory. Sachs2 and Mohr predictions and Pitzer's strain
theory. Conformational  structures  of  cyclobutane,  cyelopentane,
IV | cyclohexane. Confirmers: in substituted cyclohexane, decalins,

Aromatic hydrocarbons: Aromaticity: Hiockel's rule, aromatic character of
arenes, cyclic carbocations! carbanions and heterocyelic compounds with
suitable  examples. Tlectrophilic aromatic  substitution:  halogenation,
nitration. sulphonation and Friedel-Croft’s alkylation/acylation with their
mechanism. Directive effects of the groups.

Guscous state chemistry: Kinetic molecular model of a gas: postulates and 15
derivation of the Kinetic gas eguation: collision meguency:  collision
digmeter: mean free path: Maxwell distribution and its use in evaluating
molecular velocities (average. root mean square and most probable) and
average kinetic energy, law of equipartition of enerpy, degrees of freedom
and molecular basis ol heet capacities, Joule Thomson elTet, Liguification
of Gases.

Behavinr of real gases: [eviations from ideal pas behavior, compressibility

-

factor (7), and its veriation with pressure and temperature for different
gases, Causes of deviation from ideal behavior, Vander Waals equation of
state, its derivation and application in explaining real pas behavior,
calculation of Bovle temperature. Isotherms ol real pases and  their
comparison with Vander Waals isotherms, continuity of statas, critical state,
relation between eritical consiants and Vander Waals constarts, law of
corresponding states.

Liquid state chemistry: Intermolecular forces, magnitude of intermalecular | 15
force, structure of liguids, Properties of liguids, viscosity and surface
tension,

Colloids and surface chemistry: Classification, Optical, Kinctic and
vi | Electrical  Properics of colloids, Coagulation, Hardy Schulze law,
flocculation value, Protection. Gold number, Emulsion, micelles and types,
Gicl, Syneresis and thixotropy. Application of colloids. Physical adsorption,
chemisorption, adsorption isotherms (Langmuir and Freundlich). Qualitative
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discussion of BET,

Solid state chemistry: Nature of the solid state, law of censtancy of
interfacial angles, law of mtional indices, Miller indices, elementary ideas ol
symmetry, symmetry clemenis and symmetry operations, seven crystal
systems end fourteen Bravais lattices: X-ray diffraction, Bragg's law, a
simple account ol rotating crystal method and powder pattern: methoxl.
Crystal defects.

Keywords: [lcctronic clfect. Reactive intermedintes, Stereachemistny, Alkenes, Alkynes, Cycloalkances,
Aromaticity, Gas. Liguid. Colloidal state and Solid

Part C: Learning Resource

Suig_g_estﬂl Readings :

Test Rooks, Reference Books, Other Resources

1. Momizon. R N, & Boyd, R, N. Organic Chemistry, Darling Kindersley (India) Pvi, |Ltd.(Pearson
Liducation).

2. Fnar, | L. Organic Chemistry (Volume 1), Dorling Kindersiey (India) Pvt. Ltd. |Pearson Education).

3. Finar, 1. L. Orpanic Chemistry (Volume 2: Stercochemistry and the Chemistry of Naotural Products),
Dorling Kinderslev (India) Pvi. Ltd (Pearson Education).

4. Elcl, E L. &Wilen, S, 1L Stereachemistry of Organic Compounds, Wiley: London, 1994,

3. Kalsi, . S. Stereochemistry Conformation and Mechanism, New Age Inlernational, 2005.

6. McMurry, JLE. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition, 2013,

7. Bruice, P. Y. Organic Chemistry. 2nd kdition, Prentice-Hall, Intemational Edition (1998).

8. Awins Physical Chemistry. 10th Edition, Oxford University Press, 2014

9. Barrow, G.M,, Physical Chemistry Tata McGraw-EilL 2007

10, Ball, D.W.. Physical Chemistry, I'homson Press, India, 2007

1. Castellan, G.W , Physical Chemistry, dth Edition, Narosa, 2004

12. Mortimer, R.G.. Physical Chemistry, 3rd Edition, Elsevier, Noida, UP, 2009

13, Levine, LN, Physical Chemistry, 6:h Edition, Tata McGraw-H1ill, 2010

14. Metz, C.R.. 2000 Solved Problems in Chemistry, Sehaun Series, 2006

15, Negi. A.S. & Anand, S.C.. A Text Book of Physical Chemistry, 3nd Edition. New Age Internationn]
Puablication

16. Bajpai. D.N., Advanced Physical Chemistry, 8. Chand, 2019

17. Bahal & T'uli, Essentizl of Physical Chemistry, 2020

E- Learning Resources:
1. hupfheecontent.upsde, gov.in/d lome.aspy
2. hips://nptelac,in‘courses/ 104: 1067104 166096/
3. httpuheecentent upsde.sov in/llome.aspy
4. hups:‘nptelac.in/courses/104:1 087104 1060967
3. hitpsivoww2.chemistrv.msueduw/Toculty/renseh Vie TxtImEinteo L him
6. hups:/nptelac.in‘courses/ 104/103/10410307 144 .

Fundamental Chemistry related topies on SWAYAM platform and E-pathshula

Part D; Assessment and Evaluation

Maximum Marks: 50

DECLARATION

This is to certify that the syllabus is framed by the Central Board of Studics (Chemistry) as per the
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Part A: Introduction

Part B: Content nfthe Course

Total No. of Lecturers: 30

LABATORY COURSE No. of
Lectures
A. Inorganic chemistry
Semi-micro qualiative analysis (using 11,S or other methods) of
.| mixlures - not more than four fonic species (twa anions and two

Tt;nlalm cations. excluding interfering, insoluble salts) out of the following:
prf:t'i':al Cations : NILy' Pb™, u.i-“. Cu', Ca™, Fe™, A, Co™'. Ni¥', Mn™,

Zn® . Ba7, S, Ca't, Na

Anlons : CO™, 87, 80,7, NOy , CH;COO", €T, Br, I . NOs. S0,

(Spat tests may be carried out wherever {tasible)

10

B. Acid-Basc Titrations

* Standardization of sodium hydroxide by oxalic acid solution.

* Determination of strength of 11C1 solution using sodium hydroxide
as intermediate.

* Estimation of carbonate and hydroxide present together in mixture,

* DLstimation of carbonate and bicarbonste present together in a
mixture.

= Estimation of free alkali present in different soaps/detergents

per

":”.-\
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Program: Certificate Course Class: B.Sc. I Year Year: 2022 Session:2022-23 |
1. | Course Code CHEM-1P
[ 2. | Course Title Lab. |
3. Course Type Practical
4. Pre-requisite To Study this course our students must have had the subject chemistry in
(if any) class =2 or equivalent
s Course Leaming. ‘At the end of this course, the students will be able fo fearn he following
Outcomes {(CLOY aspects of Chemistry
® To analyse the given mixture for anions (acid radicals) and cations |
(busic radicalg),
e Titmations
o Qualitative Anzlysis
* Surface tension measurements.
e Viscosily measurement
e  Chemical Kinetics
6. Credit Value Practical; 2
7 Total Marks Max. Marks: 50 Min Passing Marks: 17




C. Redox Titrations
* Standardization of KMnO: by oxalic acid solution.
* Estimation of Fe(IT) using standardized KMnQO, solution.
» Estimation of oxalic acid and sodium oxalate in r given mixture.

‘Estimation of Fe(ll} with K;Cri0); using internal (diphenylamine,

anthranilic acid) and external indicator,

Organic chemistry
1. Demonstration of laboratory Glassware’s and Equipments.

2. Calibration of the thermometer. 80° —82° (Naphthalene), 113.5° -
114° (Acctanilide). 132,57 =133 (Urea), KX (Distilled Water),)

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

Phthalie acid from hot water (using fluted flter paper and stemless
funncl), Acctanilide from boiling water.

Naphthalene from cthanol,

Benroie scid from water,

4. Determination of the melting points of organic compounds,
Naphthalene 80" —827, Benzok acid 121.5" 122" Urea 132.5% -133°
Succinic acid 184,5" — 185" | Cinnamic acid 132.5" -133", Salicylic
peid 157.5% 158", Acetanilide 113.5" 114" | m-Dinitrobenzene 90",
p-Dichlorobenzene 52", Aspirin 1359,

5. Effect of impurities on the melting point -

mixed melting point of two unknown organic compounds.
Urea—Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1).
6. Detenmination of boiling point of liquid compounds. (bailing point
lower than and more than 100°C by distillation and capillary method).
Ethanol 78° Cyclohexane 81.4% Toluene 110.6", Denzene 80°,

i Distillation (Demonstration)

Simple distillation of ethunol-waler mixture using water condenser,
Distillation of nitrohenzene and aniline using air condenser.

il. Sublimation

Camphor. Naphthatene. Phthalic acid and Suceinic acid.

iii. Decolorisation and crystallization using charcoal.

Decelorisation af brown sugar with animal charcoal using gravity
fitrations ¢crystallization nad decolorisation of impure naphthalene
(100 g of nephthalene mixed with 0.3 g of Conpo red using 1 g of
decolorizing carhon) from ethanol.

7. Qualitative Analysis

Datection of elements (N, S and halogens) and functional groups
(Phenolic, Carboxylie, Carbonyl, Esters, Carbohydrales, Amines,
Amides, Nitro and Anilide) in simple organic compounds.

8. Preparation and characterization of biodiesel from vegetable oil,
9. Preparation of soap.

10

Phyxical chemistry
|. Surface tension measurerents,

Determine the surlzce tension by (i) drop number (i) drop weight
method, + Surface tension composition curve for @ binary liquid
mixiure,

2. Viscosity measurement using Ostwald’s viscometer,
Determination of viscosity of aqueous solutions of (i) sugar (ii)
cthanol al room lemperature,

Study of the variation of viscosity of sucrose solution with the
concentration ol solute.

Viscosity Composition curve for a binary liguid mixture,

10

Jos
(’.; [ E
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| 3. Chemical Kinetics

 To determine the specific rate of hydrolysis of’ methylethyl 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 & 1,80, by studying the kinctics of

hydrolysis of ethyl acetate.

4. Colloids

To prepare colloidal solution of silver nanoparticles (reduction

method) and other metal nanoparticles using capping agents.

Kevwards: Semi-micro qualitative analysis. Qualitative analysis, Titrations, Chemical Kinetics, Colloids,
Viscosity, Surface tension, Decolorization and erystallization, Distiflation, Sublimation, Saap, biodiesel,

Part C: Learning Resource

Text Books. Reference Bouoks, Other Resources

Suggested Readings ;
1. Mendham, J.. A. L. Vogel's Quantitative Chemical Analysis 6th Ed., Pearson, 2009.
2. Ahluwalia. V. K., Dhingra. §. and Gulati, A, College practical Chemistry, University Press,
3. Mann, F.Gi. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009),
4. Furniss, B.S.: Hannaford, A.L: Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry, Sth Ed..
Pearson (2012)
3. Khosla, B, D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.; New
Delhi (2011).
6. Garland. C. W.; Nibier, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry Bth Iid,;
McGraw-1Hill: New York (2003).
7. Halpern, A. M. & McBuane, G, C, Experimental Physical Chemistry 3rd Fd.; WL Freeman & Co.:
New York (2003).
Sidhwani, L 1., Saini, G., Chowdhury, S., Garg, 13., Malovike, Garg, N. Wealth from waste: §.A green
method t preduce biodiesel from waste cooking oil and generation of useful products from waste
further generated “A Social Awareness Project”, Delhi University Journal of Undergraduaie Research
and Innovation,
9.Carpenter, William Lant: Leask, Henry (1895). A treatise on the manufacture of soap and candles,
lubricants and glycerin. Free ebook at Google Books.

E- Learning Resources:

htip://heccontent.upsde.pov.in/Home.aspa

https:/inptelac in‘courses/ | 04,106/ ] 041 06096/
hup:/‘heecontent,upsde.gov.in‘Home,aspx

https:/imptelac, in‘courses/104/106/104 106096/
https://www2.chemistry.msu.edw/ faculty/reusch/Vir( TxtImUl/intro1htm
hitps:/inptelac.in/courses’1 047103/ 104 10307 1 /¢

?M:hlul-):—

Fundamental Chemistry related topics on SWAYAM platform and E-pathshala

Part D: Assessment and Evaluation

Maximum Marks: 30
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PRACTICAL EXAMINATION 05 Hrs,
B. Se.-1 M.M. 50

‘Three experiments are to be performed

1. Inorzanic Mixture Analysis, four radicals two basic & two wid
(excluding insoluble. Interfering & combination of acid radicals)
OR
Two Timtions (Acid Rases, Redax and | 12 marks
lodwlodiometry/Complexometric titration)

E‘J

Detection of functionzl greup in the given organic compound and
determine its MPUBPL, § marks
OR
Crystallization ol any one compound as piven in the prospecius
along with the determination of mixed MPt.

OR
Decolorisation of brown sugar along with sublimstion af camphor/
Naphthlene. 14 marks
3. Any one physical experiment that can be completed in two hours | 10 marks
including calculations. 06 murks
4. Vi
5. Sessionals

[n case of Ex-Students two marks will be added to cach of the experiments

DECLARATION

This is to certify that the syllabas is framed by the Central Board of Studies (Chemistry) as per the
guidelines (TOR) of the Department of Higher Education, Raipur Chhattisgarh.
X

1. Dr. Alka Shrivasay, - Chairman fr Ao
Assistant Professor, "';Tﬁ.
Govt. E.V.ILG. College, Karba — K

2. Smt. Priyanka Tiwari, -Member | A9 TS ”‘(,11-
Assistant Professor, ' LA™
Gowt. 1.P. Verma P.G. College, Bilaspur

3. Mr. Vijny Kumar Lahare, - Member _3@
Assistant Professor, ol

Govt. Lahiri P.Gi. College Chirimiri{C.(5.)

4.  Dr.Rajmani Patel, - Member
Assistant Professor, ﬂ\ﬁw@«”

Hemchand Yadav University, Durg
- Member (\ A

3. Dr. AK. Singh. p Sy
Profecsor, \)/»/
Gowvt, V.Y.T. P.Gi, College Durg /)

6. Dr. P.K. Singh, - Member ( . -
Assistant Professor, [/k : w{/l
Gowt, T.C.L. P.Gi, Callege Janjgin(C.Gi.)

7. DR.P.K. Agnihotri, - Member }f* e
Professor. _—
Gowt. Yuganandam Chhatrisgarh College Raipur(C.G.)

8.  Dr. B.D. Diwan, - Member ﬁ.h
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Part A: Introduction

} Program:Certificate Course -l"(:.'lm.s:!i.Sv. | “Year | Year:;2022 l Seysion:2022-2023

[T | Course Code ! ZOOL-IT
3| Course Title Animal Diversity: Non-Chordate and Chordata, Comparative Anatomy
and Physlology of Non-chordates
| Course Type Theory o i
| Pre-requisite Mo =
(if any) |
> Course Learning  [Upon completion of the course students should be able to -
Outcomes (CLO) *  Leam sboul the importance of systemictaxenomy and phylogeny to get a

concrete idza of evolution of non-chordate phyla

e Understand the varlous morphological, anatomical structures and  functicas
ofanimals of &iflerent phyla,

o Get the knowledge about economic,ecological and medical significance ofvarious |
animals in human welfare,
Undersiand the important parasites andtheir control measures.
Comparisen of the anatomy and physiology of the different taxa of non-chardates.

I-_ﬁ :_i.'rt-dil Value 14 o o
7 Total Marks | Max. Marks: 50 . Min Passing Marks . |7
Part B: Content_of the Course :
Total Lectures: 60 "
Unit | Topics - Nooal

Lectures

Taxonomy, Protozoa, Porifera
Taxonomy- Elementary knowledge of Zoological Nomenclature and International Cade.
Clzssification of Animal K'ngdom upto Phylum of acoelomate and coelomate non-
chordates sccording to Parker and Haswell 7" edition, 1
Protozoa- Phylum Protozoa: General characters of the phylum and classilication up to
ordsr with characters and suitable exemples. Structure, life history and pathogenicity of

halaria parasite fPlasaesliom vivi Protozos and disease, 12
Parifera- Phylum Porifera: General characters of the phylum and classification up to

rdzr with characters and suitzble examples. Type study of Sycon,

‘oclenterarta, Platyhelminthes, Nemathelminthes ¢ .
“oclenterata- PhylumCocelerteratz: General chamcters of the phylum and  classification
ip 10 arder with characters and suitable examiples. Type Study of Obelia
Platyhelminthes - Phylum Platyhelminthes: General characters of the phylim and
classification  up 10 order  with  characters and  suitble examples. Type  Studyof

| dvertlube. |
Elemalhelmimhu- PhylumNemathelminthes: General characters of the phylum and 12
lassification up to order with characters and suitable examples, Pathogenic nematodes
¢ diseases,

[

nnelida, Arthropoda, Mollusca :

Annelida- Phytum Annelida: General Characters of the phylum and classification up
k-rdcr with characters and suitahle examples. Types study ol Earthworm (Pherctineg)
Arthropods - Phylum Arthropoda: General Characters of the phyvlum and classification
up to order with characters and suitable examples. Type study of Prawn, Insects as o
vector of human disease.

Molluseu - Phylum Mollusen: Generml cheracters of the phylum and classification up to
order with characiers and cuitable examples. Type study of P4lo, 2
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Echinodermata - Phylum Echinodermata: General characters of the phylum and

lassification up to order with characters and suitable examples. Tyvpe study o

starfishfAsrerias)

Hemichordata - PhylumHemichozdata: General characters of the phylum  hemichordate
AY and relationship with non-chordates and chordates. Type study ofBalmnoglossus

Classification of Chordata - Classification of Chordata up to order withcharacterd I

andsuitable examples, Brief account of Urcchordata, Cephalochordata and Vertebrata

Fciiiﬁnﬂcmhl:—l. Hemichordata, Classification of Chordata ;

Comparative Anatomy and Physiology  of Non-chordates:  Coelom and
cocslomducisin Non- chordare, Lecometony organs and lecomotion in Non- chordate,
v Pattemn of feeding and digestion in Jower Metazoans. Comparative anatomy and,
physiology of respiration and excretion in Non- chordate, Primitive,diffused and 13
advance nervous system in Non- chordate. Reproduction in Non=chordates,

Keywords :  Locomotary orpan, feeding and digestion, respiration, Intematicnal Comission on Zoological
Nomenclature (ICZN), Classilication, Protozoa, Classification, Liver Fluke, Trochophore, Arhropada,
Crustacea larva , Cehinodermina larva |

Fart C . Learning Resource

Text Bonks. Reference Books. Other Resourees -

Parker. ). Haswell. WA, "A Text Book of Zoology™, VI edition, Vol. I & Il Low Price Publications,
Dethi, 1990,

Barnes, RD, “Invertebrate Zoology™, VI Edition, Cengage Learning. India, 2006,

Pechenik, JA, “Biology of the Invertebrates™ McGraw . Hill Educations, VIT Edition, 2013,

Sedgwick, A, "A Students Text Book of Znology™, Val.l, 11 & Vol. 11, Low Price Publications, Delhi,
1950,

Dhami and Dhami, “[nvertcbrate Zeology™ R, Chand & Co., India. 200%.

Jordan and Verma. “Inverebrate Zoalogy,” S. Chand & Company, New Delhi, 2013,

Aparwal, VK, “Zoology for Degree Students: Non-Chordats™, § Chand & Company, 2017,

Kotpal, R, "Modem Text Book of Invertebrates™, Rastogt Publications, Meerut, 2017,

D Katpal, R, "Protezoa to Lichinodermet (Phylum Series)”, Rastogi Publications. Meerut, 2017.

1. Kardong, K.V, (2006) Vertebrules: Comparative Anatomy, Function, Evolution (4th edition), McGraw-
Hill

12, Jordan, £. L. ead Verma, P, 8, (2013) Chordate Zoology ( 14th edition)

13, Suxeng, R, K. and Saxena,S. (2013) Comparative Anatomy of Vertebratzs {2nd edition).

fd
.

s s

""'¢'?’:-'S-“

E- Resources —
1, SWAYAM- https:f//swayam.govin/esplorer 2searchText=
2. hups://academic.oup com
3, htips://medineplus.gov
4. https //noin n'onnih gov
5. https /fzoclogylearninapoint. woodpress.cem
6. https //zoclogyrescurces.com
7. Matienal digital library — https:ffndliitkeo ac.in
8., ¢-PG Pathshala (MHRD) Portal, hitas:/ferprinflibnet.ac.in
9. Science Direct Open Access Content = https:/feww sdencedirect con/bonk/9781343342038/ open —
Arcess
10. hitps:/fegyankosh.acin

40

Scanned with CamScanner



Part A: Introduction

Program: Certificate Course [ Clins. BSe. | Year | Year: 2022 Sesoon:2022:2023
Course Conde T - ZOOL- 2T 7 _k = &
|2 | Covrse Title— Cell Biology, Histelogy and Compasative Anatomy & Physioloy of Chordutes ':
; Course Type . Theory - -
|4 [’{t‘-m)l“i-‘-“* To study this course, a student must have/nad the subject Biclogy in class 12,
(U nny

2 [ Coure Learming | Althe end of this course, the students will be able : .
" Ontenmes (CLON o Understand the basic strucsure, functioning of the cell and cell arganelles and
understand the intricate cellular mechanisms involved,

o Understand the tissues, how tissues are produced from cells in o normal course
and about any malfunctioning which misy lead to benign or malignant tumar.

o Develop an understanding of he evolution of vertebrates thus integrating
structure, function ané davelopment. ;

o Understand the morphalogical, anatomical and  physiological acdaptztion inl

| diverse habitis

o 5. Develep on understanding of the evolution of venebrales thus integming

E—— ~ structure, function and development. I

6| Credit Value Theery:d - e |

L7 Tol Murks Max. Marks: 50 | Min Passing Marks: 17

Jan B Cnni@il’lhc Course
Foral Lecturer A0

Unit [opics 1 Newol
| vutures

Prokarvotic and Eukaryatie cells : General siructure of proXaryotes, bacteria,
archacs and cukarvotes, Ulira structure and function of endoplasmic reticulum, |
rihasomes, Golgi apparatus, Iysosome, Mitochondria, nuclear apparius.

1 Cell membrane and transport mechanism : Structure, composition, models

and function. Fluid mossic model Junctional complexes, membrane recepltar

I madifications : microvilli, desmosomes and plasmodesmata. |

| Cell eycle, cell signaling and cell culturing : Cell cycle, cell division — mitesis
and meiosis. Cell division check points and their regulation. Role of growth '

{actors. Programmed cell death (Apoptosis)

\ ! Cell regulation and eell signaling : Signaling molecules and their receptors.

Functions of cell surface receptors. Regulation of sigraling pathways.
Cell calture : Types of cell culture — monolayer and suspension culture, Types
of culture media, Basic charctericties of tissue culre media. Tissue culture |
and engineering.
Structure and functional significance of animal tissues : Introduction to
' " tissues. Fpithelial tissues types. structore and characteristies. Exocrine and
i endocrine glands: type and structure. Struciure and lunction of loose. dense and 11
adipose tissue. Muscular tissue: Ullra structure of simooth, sheletal and cardine
muscles. Musecle contraction. Membrane of the bruin and spiral cord.

Structure and function of integnment. skeletal, digestive, circulatory
svstem :
Integument : Structure of integument from fish 1o mammals. Function of .
integument, Epidermal and dermal derivatives ol integument and their
functional significance.
v Skeletal system : Comparntive aecount of pelvic and pectoral pirdles from |
' fishes (cartilaginous and bony) ta mammals. \

" Digestive system @ Dentition in mammals. Comparative studs of alimentary
canal and digestive glands from fish 10 mammal, Physiology of digestion in
‘ mammal.

13
» -
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[ Circulatory system: Evolution of aortic arches and their significance. Structure
innd evolution of heart in vertebrates. Cardiac cycle, Blood : Compasition and
function.

Structure and function of circulatory, respiratory, excretory, reproductive
and endocrine system :

Respiratory system : Aquatic and terrestrial respiration. Comparative snatomy
of lungs in amphibian, reptile, bird and mammals,

v Excretory system @ Physiology of excretion, urine formation.

Reproductive system : Comparative details of testes and ovaries fram fishes to
“mammals, Estrous and menstrual cyele.

Endocrine system : Types and functional significance of endocrine pglands ond
homones.

~=— T Keywords: Tissue. Lndocrine glands, Girdles. Cell signaling, Cell eulture. Exeretion, Circulatery system.

Aortie nrehes, Henrt, Reproductive eyele.

ar C - Learning Resouiee

Teat Boolks, Relerence Books, (ther Resources -

Books of M, P, Hindi Granth Academy

Rastogi V. B. : Introduction to Cylology

Cell Biology and Molecular Biology : N. Arumugam

Cell Biology : N, Arumugam

Malecular Cell Biology - N. Arumugam

6. Cell Biology. Genetics. Molecular Biology and Evolution : Verma P, S.. Agrawal V. K,

7. Sheelar and Binachi - Cell and Molecular Biology

8. Karp : Cell and Molecular Biology

9, De Robertis : Cell and Molecular Bology

10, Powar C. B. . Cell Biolopy

I1. A Textbouk of Animal Histology - A. K. Berry. Emkey Publication, Delhi

12, A Textbouk of Histology and Practical guide; J. P, Gunasegram

13, Animal Cell Culture - R. Freshney

|4, Animal Cell and Tissue Culture @ Shivangi Mathur

|5, Chordate Zoology @ R. L. Kotpal & . S. Verma

16, Modern Text Book of Zoology — Vertebrate ¢ R, L. Kotpal

17. A Text Book of Chordates @ A, Thangamani. N. Arumugam. Saras Puplication

18, Biology of Animals, Volume - I1, Sinha. Adhikari. Ganguly

19, Comparative Anatomy of vertebrates, 2™ edition : R K. Saxena, Sunita Saxena

20, Comparative Anatomy and Developmental Biology - Kotpal, Shastry and Shukla

21. Chordata and Comparative Anatemy : R. L. Keipal

22. Chordate Zoology : fordan E. L, and Verma P. S,

23. Anatomy of Chordates, 4% cdition : Weichent C. K,

24. Comparative vertebrate Anatomy @ L, H, Hyman

E-Resources -

LSWAYAM- anpssiswiyam.govin‘explerer®searchText=

2. hitpn o ceadenyic.oup.com

3. hpes medingplus. gov

4. hupsieneinlon.nth.gov

S hapsieontugy leming paint, wood press.com

6. hipet2ootagy resources.com

7. Nutional digmal Hbrary — hups:endliitkgp.ac.in

7. PG Puthshatla (MHRD) Pontal, httpsoieeps inflitngtacin

¥. Scienes Dircet Open Access Content - hips://wwaw, seieneadirect.com brok 7B 1843342038 open
- Access

9. hips:iegsankosh.ac.in

..... 3 lk‘ »
Y
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Part A: Inlrg_t_l_ucﬁnu

|
1

T Course Conle _ Z001-1P

"Course 'l'i_tlr ' L:;Ecmifbc -1

"

|

]
N

E Course Typw " Practical B
| re-requisite No
' tilany)

Course Learming ‘Aﬁcrcmnplulinn of practical work the outcome will be -

invertebrate and invertebrates.
e Capable 1o enumerate biology of inveriebrates,
e Capable to explore anatamy of animas.

wrimal life,
o Capable 1o expiain hematelogy ol animal system.

Credit Valwe [ 2
Total Marks !

Program: Certifiente Course [{Los BSc 1 Yeat Year, 2022 | Session:2021-2023

|
|
|
]

Ourcomes (LAY e Able to know animal diversity in the form of muscumistide for

» Able to understard cytological, histological and osteslogical configuration for

Part 33: Content of the Course

Total elasses: 30

~ Content

NO. ol

[ LY 1w

Tentative list of pnwﬁmlfewrcis'e A
The practical's work will be based on theory syllabis and the students will
be required 10 show the knowledge of the following -

I. Study of muscum specimens representing (o invertebrate phyla.
2. Swdy of permanent shides @

Paramecium, Fuglena, T. S. Sycon, Sponge Spicules, Sponge gemmule,
Obelin colony, Obelia medusa, Ephyra larva, Fasciols larval forms
(miracidium. Radia, Cerearig,

Metacercaria). Lrochophare larva, Zoea larva, Bipinnaria larva.

3. Dissection’ demonstration’ clay model of =

a) Phretima : Digestive system. Reproductive system, Nervous system

b) Palaemaon : Appendages, Nervous system

¢) Periplaneta : Mouth parts. Digestive system

d) Pila z Nervous system
4. Dxercise based on eytology © squash preparation from onion root tip and
study ol cell division,

3. Study of museum specimens representing the chordata from eyclostomes
te mamimls,

6. Study of permanent slides of chordates — Fish skin, scales, V. S. Skin of
frog, reptile. bird,

mammal, T.S, liver, pancreas, testes, ovary of frog and mammal.

7. Osteologs : Study of girdles of amphibian, reptile, bird and marmmil,
8. Temporary mounting :

a) Palaemon : Stiteeyst

by Pila : Ctenidium, osphradium

¢) Pheretima @ Septal nephridia

d) Fish scale : Placoid, Cycloid, Ctenoid
| 9. Exervise hased on blowd : blood group, blood pressure measure
10, Ficld visit repert : Photography & identification of any five local
invertebrate or vertebrate faana.

45
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art U - Learning Rewouree

Text Books, erl:r__vnil}gu_)}m, Other Resonrees -

MJ'—S.-J!-J_—

Practical zoology Invertebrate . S.S. Lal

Practical zoalogy vertebrate : S, S, Lal

A Manual of practical zoology inveriebrates @ P, S, Verma
A Marnual of practical zoology (hordates ; P. S. Verma
Saras Practical zoology Vol. 1. Vol 11, N, Arumugam

L siversity Exaenl CEY Masimuom Marks: 30 Nk

© pPart ) Assessment and Fa wluation

DECLARATION

This is to certify that the syllabus is framed by the central board of study (Zonlogy ) as the

guidelines of the department of higher education, Chhattisgarh,

i.

1.)

-l
.

().

10,

Dr. K. R. Sahu - Chairman - E.::\ -
Assistant Professor, Govt. Pandit Madhay Rao Sapre College. Pendra Road ) /"(“vf

FAT -
Dr. Ajit Hundet . Member - y 'KLLLEL \}L'C-'{':, ca2
Prafessor, Govt, D). B. Girls College. Raipur S Al
Dr. Prem Praksah Singh . Member - fyess fratash Swph
Professor. Govt. College, Kusmi 1) o8 2045
Df. Shubhﬂdfl Rﬂha]k'&" - h1¢“\l\€f . i 1%{}-}“ T"’“ y

Professor, Govt. Bilasa Girls P, G. College, Bilasput ot gy S

2\
i ) ’
Dr. Anil Kumar Shrivastava - Member . MW

1
~
Professor, Govt. V. Y. T. P. G. Autonomous College. Durg }k
Dr. R, K. Tambo'i - Member - L{A% '1;"‘_'}

Assistant Professer, Kirodimal Gowt. Arts & Science College. Ruigarh

&
241
.

. Dr. Parmitz Dubey - Member - ""ap.,,_t.'_é '
Assistant Professor, Govt. J. Y. Chhattisgarh College, Raipur TR > z[
L] 9
Dr. Shashi Gupta - Member - ARG
Assistant Professor, Govt. Nagarjuna P. G. College of Science. Raipur he 9 - 2.2~

Dr. L. P Miri - Member -
Assistant Professor, Govt. J.P. Verma P. G. Arts & Commerce College, Bilaspur %’/

.
. N
Dr. Rajesh Kumar Rai - Member - / Ql
Assistant Professor, Govt, Mahamaya College. Ratanpur. Bilaspur df!fw-f:;\ o1 2ud

Dr. Kavita Krishnamoorti . Member o 1 A\;‘_‘.‘\
Assistart Professor, Govi. Lahiri P, G. College, Chirimiri. Koriya i
i

Date : 31.082022
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Part A: Introduction

| Mrozram: Certificate '
| course in Microbial

| Techniques aind Class: B.Se.! Year Year: 2022 Session:2022-2023
" Archnegoniate ‘
identification _ .
1 Course Code BOT-IT
3 | Course Title Microbial Diversity and Plant Pathology
"3, | Course I'vpe — len_r.\'
k4- - Pre-requisite NO |

L

[{if anv) |
- Course Learning. A1 the end of this course, the students will be able to

- Outcomes (CLO) * Understand the Viruscs, Bacteria, Phycology. Mycolopy and Plani

-

-8 o

Credit Value N B 3 )
C 1 [ Total Marks Max. Marks: 50 | Min Passing Marks: 17

pathology

industry
Learn life cycles of selected genera of different groups
Understand ctiology of plant diseases

discascs
* Apply different biofertilizers to enhance productivity

Theory: 4

Part B: Content of the Course

—

Unit

I

Il Iw'_n-'.'a'iu(é'_éﬂ

Topics

i N,
ufleriod

» Learn microbial techniques which will be beneficial for agriculture anrl‘

* Apply their knowledge in the crop ficlds w0 cradicute or avoid the

= P

Microbial Techniques & instrumentation: Microscopy — Light, phase contrast,
scanning and transmission electron microscopy, staining techniques for light micmscop}'f
KComman equipment of microbialogy lab and principle of their working - autoelave, oven, 12
daminar air - Now,  centrifoge.  colocimetry,  spectrophatometry., electrophoresis,

Microbinl world: Cell stucture of Fukuryotic and prokaryotic cells. Ciram positive and
Gram-negative bacterm, Structure of bacteria: Bacterial Growth curve, factors afTecting
erowth af microbes; Sporulation, reproduction. recombination in hacteria. Viruses)
general charncteristies. Structure of viruses, Bacteriophages and TMV: Lytic antj‘
Lysogenic eyeles, viroid, Prions & mycoplasma, phytoplasme, actinemycetes und their |2
LCONOIMIC uses,

l-\ppliml Microbiology: 'ood fermentations and food prodeced by microbes, Preduction

bl antibioties, enzymes, alccholic beverages, Lactic acid and Acetic acid |fn‘ndu£1iml!
Anfigen, antibody and preduction of menoclonal antibodses (Hybridomu techniques).

!.l’ll_vrulng.\': General  characteristic  features,  classification and sunge  of lhﬂflus:
argamization.  Classification  and  hfe cyele of —Folvox, Oedogonium, Chara,
Vaucherio, Ectoearpus and Polysiphonia. Economic importance of algae - Rale of algae it
sail ferility, alzae as biofertilizer , hluz green algae and nitrogen economy of =oil; ulgac
i'-.v_- biofucl Q‘

12

\

I

—=

i -
\. - L
Lo :

W AMY 6
N\ St
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l1..‘4_\%0]0;13{ . Mushiroom Cultivation, Lichenology & Mycorrhiza: Generl
characteristic features, Economic importance and Classification of Fungi. Distinzuishing
characters of Myxomycota: General charcters of Mastigomycotn: Plyroplithora and
pilbugo, Zygomyeota: Rhizupis aml Mucar, Ascomycota: Scocloromsces, Pericillium.
P’e:a’:u. Basidiomycota: Ustifago, Prccemnia, Agaricus; Deutcromyeota. Colletorriclhum,
Fusariwr, Aleenaria, Heterothallisim, Physiological specialization, Heterokarvosis &
Il‘nmsc.\:tl.tlit)-. Mushroom cultivation- Button and Qyster mushroom CGeneral account of
lichens, reproduction and significance, Mycorrhiza: ectomycorrhiza and endomycorrhizs
and their significance.
=S B —
Plant Puthology: Disease concept, Svmptoms. Etiology, Primary and secondany
mnoculum. pathogenesis, Koch's Postalates. Mechanism of infection and predisposing
| factors, Discase reoccurrence, Defence mechanism ; physical and biochemical, Disease
iRcsistnmc. Systemic fungicides,Organomercurials and sulphur contaiming fungicides
Pismﬂ-’& and Control. Symptoms. Cansal arpanism. Disease cvele and Contrel measures
I'ar' - Farly & Late Blight of Potata, Damping of seedlings, False Smut of Rice! Brown
spot of nice. Blach Stem Rust of Wheat, Aliernaria spot and White rust of Crucifers, Red
Rot of Sugarcane, Wilting of Arhar, Mosaic diszaszs on tobaceo and cucumber, yellow
vein masaic of bhindi, Citrus Canker, Little leaf of brinjal: Disease management:
-

Quarantive orpanizationand Integrated plant disease management, Biological control

I
Keywords:Microbial techniques, Mushroom cultivation, Mycology, Lichenolopy & Mycorchiza, Plant
diseuses B .

v

{ Purt C -Learning Resources ‘

Sugoested Readings:
I Microbiolagy Fundamental and Applications (hindi) (pb) 9. ISBN: 9788188826230 Edition: 03 Year :
20T6Authar : Dr. Purahit SS, Dr. Do Publisher : Student Edition Langusge : Hindi
2. Modern Microbiology (hindi) (hb) ISBN: 9788177543599 Edition : 1 Year : 2018Author : Dr. Purohit SS, Dr |
Singh T Publisher : Agrobios (India)
' 3. Plant pathology by R.S. Mchrotra, Tata MeGraw-Hill Publication

Test Books:
. Rumar, [1.D. (1999). Introductory Phycology. ARiliatcd East-West. Press Pyvt. Ltd. Belli. 2nd edition,
2. Tortora, G, Funke, B.R,, Case, C.L. (2010). Microbiology: An Introduction, Pearson Benjamin Cummings,
U.S.A, 10th edition.
3. Sethi, LK. and Walia, S K. (2011), Text book of Fungi & Their Allies, MacMillan Publishers Pvt. Ltd.,
Dethi.
4. Agaarwal, S. K. 2009, Foundation Course in Biology, A one boeks Pyt Lid., New Delhi.
5. Angjn. KR 1993 Experiments in Microbiclogy, Pathology and Tissue Culture, Vishwa Prakashan,
NewDelh.
6. Annic Ragland, 2012, Algac and Dryophytes, Sams Publication, Kanyakumari, India
7. Basu, AN, 1993, Lssentials of Plant Viruses, Vectors end Plant diseases, New Aga International, New Delhi,|
' 8. Chopre. G. L. 1984, A text baok of Algac, Rastogi publications, Meerut, Indic.
Y. Dubey, RO Coand Maheshwari. D.K. 2012, Practical Micrebiology, S, Chund & Company, Pvi. Lid..
Nes Delli,
- 10, Frutsch, R, E. 1977, Structure and Reproduction of Algae, Cambridge University Press, London
[l Sharma, P.D, (2011). Piant Pathology. Meerut, U.P.: Rastogi Publication.
12, Webster, ., Weber, R (2007). Introduction to Fungi, 3rd edition. Cambridge, U.K.: Cambridge University
Press..
’ 13. Pandey B.P. 2001. College Botany Volume 1, S Chand & Company Pvi.Ltd, New Delhi.
I, Pandey. B.P. 2014 Modern Practical Botany, (Vol-1) S. Chand and Company Pyi, Ltd., New Delhi.
o150 Pelzar, 1062, Microbiology. Tata Me Graw Hill, New Delhi
b Ranguswamy, G, 2000, Disense of Crop Plants in India, Pricntice Hall of India. New Delhi.

| "
o { Online Resources
‘-

L hips:findiancultire, gov,in/rarcbooks/economic-hotany-india

g
N7

LR
W
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[ry—

Lo hips:waweainbiney lousdation.convmandala/l_es/t_es tiwar_botany frmesel.him
il hipst/www researchgate.nzt/publication’335713457_Ancient_Indian_rishi's_Sages_knowledge_of betany

_and_medicinal plants_since Vedic_period_was_much_older_than_the_period_of Theophrastes A ¢
ase_study who_was_the_actual_father_of_botany

v httpsdwwaw seribd compresentation:8 1 260020/Botany-of-Ancient. India

v htpsifinsanicinfwritercaddata/UpLoadedTiles/HS/Vol 17 2 17_PKBhattacharyya.pdf

Suggested equivalent vnline courses:

1. hupsz/indiancuiture. gov.in‘rarchook sreconomic-botanv-ind:a

2. htps eommunity plantise orpitagsinooe fmurele:tm.com.'cmxrses.‘tenching-hioln_;,g--inapi:ing—atudcula-'
with-nlants-in-science

30 hps Zswws coursern org/eonrsesTuer =plants

4. hupiegvankosh ac.inthandies 1 23436 78U/3353D

S0 ohnpaSwaon classcentrad camtage/microbiolosy

6. hups/www eds ordlzam/misrobiology

7o hupssddww womooe-Gsteom TaesdmicrobioJosy

8. hupsitww s udemy . comdtopicmicroologys https:iucmp barkeley edu/bacter inbacteria himl

0. htps:dwww Inescicnee con 3327 2w hai-1s-a-virus html

10 https:/foclambatkach, in/Ims/ Eeanamics 20mipontunceba200Y4 20A laae pd 1

P brpscswaws shideshare netssandar 1 1090l sac-notes- )

T2 hups:wawn onlinebiolagsiotes conafene-reneml<haracteristics-classilieation/

1 :\JIIIPSHI-'\\. wascreneedineet.condtopies/immunoloeyv-and-microbiolopy/funsus

T4 htepsPocemp berheles edi/ fongiAungihiim|

I 5.htps:aznimonn coaywp-content'uplcads/ Mashioam-culiure gl

LGl deconnsesonline. iasai.ves.in'mod /peeefvicw.phpid= | 1293

1 7.http:ffwww hillagric.ac.infedu/coa/ppath/lect/plpath1 | 1/Leet. %201 %20%20ntroduction-
Plé20Path®201 11 pdf

I B htep s ankyeore/PDEA 104202010265 Eplat_pathology, pdf

19, https:iiwww apsaetorgledeenter/disimpactmnzmnt/tope/Epideminlogy Temporal/ Papes/Management Strate
gles.aspx

21 hpsiiwww sciencedirect.comopies/canhanidplanetusy-scienses/microscopy
22 e Hphysics fe uni-1j vi/students'predavania/Microscopy_Kulkami.od{

23 mutps:Ihipidnanostructuresgroup. weeblyv.cony

23 0mps eovlopyAcivilservices. wordpress.com/20 | 0/00 | B/65!

25, htps:t‘microbenotas.com/laminar-flow-hoad

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Mcthods:
Maximum Marks: 50 -
Contious Comprehensive Evaluation (CCE):As per rule

J Ulnversity FxamiUEy: 30Marks

LT
N
-

A \.1‘( =
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|
' Part A: Introduction

Program:Certificate
course in Micrabial
techniques and | Cluss: B.Se. [ Year Yeur; 2022 Session:2022-2023
Archacgaoniate

identification [ -

I, Course Code BOT-2T
-2 | Course Title Archegoniateae and Plant Architecture
El I Conrss Type | Theory
i 4_ | Pre-requisite ] NO
L (i any) )
| 5. |'Course Leaming, | Atthe end of this course, the students will be able to

- Outeomes (CL0O) * Understand the General characteristics and aflinitics of Bryophytes.
| Preridophytes and Gymnosperms

. * Learn morphology, and- flower architecture of angiosperms

f
} e [Phylogenetic rcl'mnnq}.:ps with the help of Palagobotanical studies

'6. | Credit Value | Theory:d
7. Total Marks Max. Marks: 50 | Min Passing Marks: 17
[ B Part B: Content l_lf the Course o ‘
Total Perods: 60
T Toni . e
' nit .I Fopics [ nﬂi’r‘:‘iml

ntroduction to Archegoniates & Bry ophytes: Unique features of .uuhz.x,um.ucs
ryophytes: General characteristic fealures and Affinities, adaptations to land
bit. Range of thallus organization. Classification (up to family), morphology. 12
anatomy and reproduction of Riccia. Marchantia | Anthoceros and Sphagnum.
([)cnlnpmx:nml details not 1o be included). Eeonomic importance of bryaphyles,
~ Pteridophytes: General characteristic features and affinities, Classification (up to
family) with examples. Heterospory and seed habit, stelar evalution. CConumic
I imporience of Prericophytes, Morphology, anatomy and life cycle of Pyifotum, 2
’L,l-'cupwﬁmn. Selaginella. Equisetum, Preris and Marselia

|

Gymnosperms: Classification and disuibution of gymnosperms; Salient leatures
ol Cyeadales, Ginkgoales, Coniferales and Gnetales, their examples. structure and

] reproduction; economic importance, Morphology, anatomy and life cycle of 12
] Cyeas, Pinusand Ephedra, '

' Palaeobotany: General account, Geological time seale; Brief account of process
of fossilization & types of fossils and their study techniques; Fossil plants: Rhvrila,

Vv I 3 A . . .
)1 Williamsonia, Cycadeoidea. Contribution of Prof. BirbalSahni

4 -— - - —_— — —_——

Angiosperm Morphology (Stem, Roots, Leaves, Flowers and Inflorescence:
VvV Morphalogy  and  modifications of rool: Stem. leaf and buwd. Types of 12
K \,f_ [ml‘lmcm,rnus flowers. flower parts, (ruits and types of placentation: Delinition

ol K
¥
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' lnd types ol sceds. |

' Keywords: Archoegoniatae. Bryvaphyta. Rinwia, Heterospory, Angiosperms, Fossil

Part C -Learning Resources

1. Gangulee H. S and K. Kar 1992, College Botany Vol. [ and II. (New Central Book Agency)

2. Bhatnagar, S.P. and Moitra. A, (1996). Gymnosperms. New Ape International (P) Ltd Publishers.
New Delhi, India.

3. Pandey S.K. (2012). Quick Concept of Botany, Publisher LA LAMBERT Academic Publishing
Gmbll & Co. KG., Germany (ISBN: 078-3-8484-3104-3),

4, ['a;;ihart.ml;l.s. (1991). An introduction to Embryophyta. Vol. 1. Bryophyta, Central Book Depot,
Allithabad.

5. Rashid A (1999) An Intreduction to Pteridophyta, Vikas Publishing House Pyt. Ltd. New Delhi,

6. Sharma OP (1990) Textbook of Pteridophyta. MacMillan India Ltd. Delhi.

7. Vashishtha BR. Sinha AK and Kumar A (2010) Botany for Degree Students — Pteridophyta, S.
Chand and Compeny,

‘ 8. \’ashifhilg: BR, Sinha AKX and Kumar A (2010) Botany for Degree Students — Gymnosperms, S.

Chand an

9. Parihar NS (1976) Biology and Morphology of Pteridophytes. Central Book Depot.

10. Bhatnagar SI' (1996) Gymnosperms, New Age International Publisher.

. Pandey BP (201€) Callege Botany Vol Il S. Chand and Company, New Delhi .
Online Resources

hitps-/www anhy gov.auw/brvophvte/what-is-brvophyte.

https-pterideportal org/ponal/index.php

litpss s conilers.org/zz gyvmnasperms. php

hmtps s mobholore MOBO T/ research! AP web!

hittps:malneorchid, weebly.com/plant-id-for-beginaers

L awebapp dhibandiana.edu/inauthors’ view2doceld=VAC0868 & doc.view=print

7. ltpszpalynology.ony/

8. hitp/iweaw 2 estrellamountain.edu/ faculty/farnbee/biobl/Biobeokflowers. himl

9. hitpsz v seiencelearn.org.nziresources! | 00-plant-reproduction

11, https-/palzcobotany .org

l?.'h')\.&'-:.p-l!.):—-

Part D: Assessment and Fvaluation

Suggested Continuous Fvaluation Methods:

NEsimuim Marks: 30

Continuons Comprehensive Evaluation (CCLE):As per rule
Uneversaty Bxarn ) SONMarks

L]

[\ \
"ﬂl'"l

-1 ]'\\;S“}}E:qv: I:_.,rl']/
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Part A : Introduction

Programme: Certificute Class B.Se.-1 Year: 2022 Session: 2022-23
I. | Course Cade BOT-1P
2 | Course Title Microbial Techniques and Archegoniate identification |
3 Course Type Practical o
4. Pre-requisite (if No
. any)

5. | Course outcnmes:

After the completion of the course the students will be able to:

e Understand the instruments, techniques and pood lzb practices lor
working in a microbiology laboratory.

e Develop skills for identifying microbes and using them for Industrial,
Agriculiure and Environment purposes.

e Prectical skills in the field and laboratory experiments in Micrabialogy
& Pathology.

e learn 10 identify Algae, Lichens and plant pathogens along with their
Symbiotic and Parasitic associntions,

e Can initiate his own Plant & Seed Diagnostic Clinic

» Can start own cnterprise on microbial products

6. | Credin Value

9

7. | Total Marks

Max. Marks: 50 [ Min, Passing Marks:17 ' |

Part B : Content of the Conrse

Total No. of Periods — 30

Tentative Practical
List

|_equally in cach unit,)

Topic * (Minimum Any three from each unit depclldiug on facilities and
syllabus.
20% for spotting, 10% ench for viva and sessional and rest 60 % marks

INSTRUMENTS & TECHNIQUES: I. Laoboratory safety and good
laboratory practices.

2. Principles and application of Laboratory instruments-micrascope, incubator,
autoclave, centrifuge, Laminar air flow, filtration unit, shaker, pH meter,

3, Buffer preparation & titration

4. Cleaning and Sterilization of glasswure

5. Preparation of media- PDA and NAM

6. Inocelation and culturing of Fungi and bacteria

BACTERIAL IDENTIFICATION: |. Isolation of bacteria.

2. Staining techniques; Gram's, staining

MYCOLOGY:
1. Study’ Stide preparation and , Staining of fungi. Rhizopus.
Sacchuromyves, Penicitlium. Peziza, Ustilago, Puccinia; Frusarium,
Alternaria. Agaricus:
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2 . Lichens: crustose, foliose and [ruticose specimens.
PHYCOLOGY:
[.Study / Slide preparation and Staining of algae -
Volvox, Oedogonium uad Chara; Vaucheriu: Ectocarpus Polysiphonia

EXPERIMENTAL PLANT PATHOLOGY
Isolation of pathogen from diseased leaf.

rice, Loose smut of wheat, . red rot of sugar cane, Tikka discase of pronnd nut,
Slides of uredial, telial, pyenial & zecial stages of Puccinia, Few viral and
bacterial plant diseases. like- Leaf curl af Papaya, Citrus canker
PRACTICALS IN APPLIED MICROBIOLOGY

1. Isolation of rhizosphere to non rhizosphere population of bacteria.

2. Isolation of phyllosphere microflora.

3. Alcohol production from grapes in anaerobic condition

4. Isolation of lactic acid bacteria from curd.

. Enzyme production and assay - catalase, protease and amylase.

h

Identification: Pathologica! specimens of Brown spot of rice, Bacterial blight of |

| Bryophyta:
Study of morphology and anatomy of
I, Riccia
2, Marchantia
3, Anthaceros
4, Sphagrim
Pteridophyta:
Study of morphology and anatomy of';
I. Lyeopadium
2. Selaginelia
3 Eguivetum
A4, Preris
5. Marselia

Gymnosperm:

Study of morphaology and anatomy of :
I. Cwas

Pints

Ephedra

L ha

Part C - Learning Resource

Fext Books, Reterence Books, Other Resourees

Sugpgested Readings:

1

Practical Batany {Part ) ISBN #:81-301-0008-8 Sunil D Purohit, Gotam K Kuxda & Anamika
Singhvi Edition;2013 Apex Publishing House Durga Nursery Road. Udaipur, Rajasthan (bilingual).

Pandey S.K. (2012). Quick Concept of Botany, Publisher LAP LAMBERT Academic Publishing

Gmbl 1 & Co. KG. (

sermany (ISBN: 978-3-8484-3104-5).

Dubey, R. C. and Maheshwari, D.K. 2012, Practical Microbiology, S. Chand & Company, Pvt. Lid.,

New Delhi.

Pandey. B.P, 2014 Modem Practical Rotany, (Vol-f) S. Chand end Company Pvt. Ltd.. New Delhi.

|
|
|
l
|
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E-learning Resources:

https:/‘community.plantac.org/tags/mooc

futurelearn.comicourses/teaching-biology-inspiring-students-with-plants-in-science

hitps:/miciobiologysaciety.org/publication/education-outreach-resources/basic-practical-

microbiologv-a-manual himl

8 hups://microbiologyonline.org/file/7926d7789d8a27b2075109(68¢3175¢.pdf

9 hpfallaboutalgae.comybenelits!

10. hitps:/‘repository.cimmyt.org/xmlui/bitstream/handle/ 10883/3219/6433 | pdf

11 hitps:/www,.mooc-list. com/tags/microbiology

12 hitpedwwaaprifs iesites/default/ files/A%20text2620book %200 %2 O0prectical %2 Obatany %201 %20
25 7BAshohve20Bendre®»7D%20% 5B

13 171339239265 0262044 28 19844629, pdl

14 hirps:iiwww.courseraorg/courses’query—plants

15 hup/fegyankosh ac.infhandle/ 1 23456789/53530

18 hutpss/wwaw.classeentral.com/tagimicrobiology

17 htpsz/www.edy org/learn‘microbiology

| 18, https:/www.mooce-list.com/tags/microbiology

18, hups://wwiwv,udemy.com/topic/microbiology/

~ @ n

Part D — Assessment and Fvaluation

Suggested Continuous Evaluation Mcthods:

Nasiimum Marks: 30

Continuous Comprehensive Evaloation (CCLE): Not Applicable
University Exam(UE): 50 Marks

~ Internal Assessment:
Continuous Comprehensive {lass TesUVAssignment/Presentation As per rulis
| Fvalumtion (CCH)
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