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Course Scheme, B.S¢ Life Sciences

SEMESTER |

I. Theory Subjects

N ey . Contact | Credifs | Total | Total l |
S.Ne. | ;’,“;f Subject Name Hours (L:T:P) Contact | Credit | | |
u AT g (L:T:P) Hours | Hours | ‘
5 1 | BOT10l Plant Biodiversity 4:0:0 4:0:0 4 | 4
.‘ - o =
: 2 | CHMIOI Conceptual Organic Chemistry . 4:0:0 4:0:0 4 l -
| 3 | ZOO101 | Animal Biodiversity T4:00 | 4:0:0 4 4 |
‘P T TENGIOT | General Englishl 300 | 300 | 3 3
i 5 | PBIIOL/ General Punjabi-I/History and 3:0:0 .| 3:0:0 3 3 |
HCP101 Culture of Punjab J :
| u o 1ja N
IL. Practical Subjects d
i . ‘| Contact "”m' - Total Total
' S.No Sgl:le:t Subject Name ‘ Hours ((]::: T:P) Contact | Credit
| GEP) Hours | Hours
1 BOT103 _Plant Biodiversity Practlcal 0:0:4 0:0:2 - 4 2
E Conce ﬁJaI Organic Chemistr F o
CHM103 > i . 0:0:4 | 0:0:2 4 2
Practlcal ,:"’., Ak R
3 700103 _Ammal ondlversuy Practlcal —.0:04 | 002 4 2
T PTIOUPTI0 | Physical Training — | Non-
Pag DeoE 002 ; > | NC
3/PT105 (N_SO/NCC(_NSS)-; ! '  credit




1. Theory Subjects

SEMESTER 11

‘ Subiect Contact | Credits | Total [ Iio_tal—fl
No. (-0{'0 Subject Name Hours (L:T:P) | Contaet | Credit i
= s TeP) | _ Huun [Hnurs 1
’ l j’ BOT102 | Plant Ecology and Taxonomy 4:0:0 4:0:0
2 | CHMI02 | Molecules of Life 4:0:0 | 4:.0:0 4' )i 4
" S . i (R
| Comparative Anatomy and 4:0:0 4:0:0 4 | 4
. 200102 | Developmental Biology of |
| Vertebrates = . w N
/ ENGI102 | General English-II 3:0:0 3:0:0 3 .
 PBIIOXH | General Punjabi-II/History 3:0:0: | 3:0:0 3 | 3 |
‘ CP102 and Culture of Punjab | |
|
IL. Practical Subjects
. Contact " | Total Total 1
S ' Sélgf:t Subject Name Hours ((;:.e;ll,ts) Contact | Credit ,
| ; 21 (L:T:P) "~ 7| Hours | Hours ‘
- & Plant Ecology and Taxonomy ! i |
: BOT104 , ' ' 0:0:4 0:0:2 - 2 !
; Practical , i |
2 [CHMI104 | Molecules of Life Practical 0:0:4_ | 0:02 4 2
Comparative Anatomyand |~ | | | | |
3 | Z00O104 | Developmental Biology of 0:0:4 | 0:0:2 4 2 | |
Vertebrates Practical : e |
4 | PT102/PT | Physical Training ~|” Non-
T 3 1002 : 2 NC
104/PT106 | (NSO/NCC/NSS) credit
Total Contact hrs: 32
Total Credit Hours: 24




SEMENT

1. Theory Subjects

‘R 1

S. | Subject | A - Contact ('rc(‘litq Total I 'I"ntail_ | {
No. Code | Subject Name Hours (L¢T:P) | Contact | Credit
; | 3_ ; (L:T:P) Hours | Hours
. | BoT201 | Anatomy unfi Embryology of 4:0:0 4:0:0 4 | 4
< ,J Angiosperms =
2 i inn. | Chemical Bonding
CHM20T | Transition Metal & 4:0:0 4:0:0 4 E
‘Lk‘ourdination Chemistry -
3 | Z00201 | Physiology and Biochemistry 4:0:0 4:0:0 4 4
4 | ZO0205 1‘ Medical Diagnostics 2:0:0 2:0:0 3 | 2
5 | EVSI10l1 ]l Environmental Science 3:0:0 3:0:0 3 3
IL. Practical Subjects
. . Contact : Total Total
o .
1;0 S;J:l())]de:t Subject Name Hours ((:I':'?I(‘lllt)s) Contact | Credit
- (L:T:P) T Hours | Hours
1 Anatomy and Embryology o F-y
BOT203 | of Angiosperms Practical Vs 4 ¢ *
2 Chemical Bonding
| Eransgfion, Megll & ' 0:0:4 | 0:0:2 4 2
| oordination Chemistry "
| CHM203 | practical
39 Physiology and o i | 7
20028 Biochemistry Practical 0:0:4 Ll A 2
Total Contact hrs: 29

Total Credit Hours: 23




SEMESTER IV

I. Theory Subjects

P sutzest = [ Gontact | Credits | Total | Total

i NA. Code Subject Name Hours | (L:T:P) | Contact Credit

R (L:T:P) Hours Hm.;_rg_1

Q_LJ BOT202 | Plant Physiology and Metabolism 4:0:0 | 4:0:0 4 4| |
2 1 CHM202 Physical Chemistry for the 4:0:0 4:0:0 7 Ii 4' —

' Biosciences e i g ‘

3 1700202 | Genetics and Evolutionary Biology | 4:0:0 | 4:0:0 4 4 |
4 | CSE218 Computational Skills .| 2:0:0 2:0:0 2 2 | |

II. Practical Subjects

‘ . ‘Contact | : Total | Total |
' S.No S‘é‘;’;:t Subject Name Hours | ge,::g Contact | Credit |
‘ | ; | (TP | = Hours | Hours |
|1 BOT204 Plant.Physmlogyf‘and Metabohsm_ 0:0:4 | 0:0:2 4 5 |
| Practical 3 i |
3 8l Chem | 3 P
"2 | crvmos | EESAlChemistgor the 0:0:4 | 002 | 4 2 |
| Biosciences Practical ,
F . - i
3| zoogoes [iGenstics Eud Evolutiopary 0:04 | 002 | 4 2
Biology Practical A _ \
4 CSE220 | Computational Skills Lab 0:0:2 0:0:1 2 ‘
v o ‘ ;i
|
Total Contact hrs: 28 '

Total Credit Hours: 21




1. Theory Subjects

SEMESTER V

(s | subject | —{ Contact | Credits
No. 2?;:‘ Subject Name Hours | (L:T:P)
S | (L:T:P)
I Discipline Specific Elective-l 4:0:0 | 4:0:0
|2 : Discipline Specific Elective-I 400 | 4:0:0
3 Discipling Specific Bleative-L 200 | 4:0:0
| ]
: i 4 | BOT309 Floriculture. 2:0:0 | 2:0:0
L 5 | ZOO0315 Apiculture and Sericulture 2:0:0 - 2:0:0
I1. Practical Subjects
. 3 Contact e Total Total |
S. No S'éb{;' 5 Subject Name Hours g?rd.‘lt,s) Contact | Credit
- Al o (L:T:P) | a5 Hours | Hours
1 Discipline Specific Elective-1 0:0:4 | 0:0:2 4 2
Practical
2 Discipline Specific Elective-I 0:0:4 | 0:0:2 4 2
Practical =~ _
3 . Disq}gliné Specific Elective-I L 0:0:4 | 0:0:2 4 2
Practical A - o
List of Electives
: Contact : Total | Total
S. No sg)){ie:t Subject Name Hours gf?;hlt,; Contact | Credit
: (L:T:P) | * 77 | Hours | Hours |
L1 | BOT301 | Celland Molecular Biology 4:0:0 | 4:0:0 4 4
| /2 BOT303 _ | Cell and Molecular Biology :0:4
1 _ | Practical
{73 |[BOT305 | Analytical Techniques in
L f | Sciences |




#—t A

4 W BOT307 /‘\“_ﬂl)"iuﬂ Techniques in Plant 0:0:4 0:0:2
Sciences Practical
S CHM301 | 7\{\:\|:\ltica\l Methods in 4:0:0 4:0:0
Chemistry
6 |[CHM303 | Analytical Methods in 0:0:4 | 0:02
Chemistry Practical
7 | CHM305 | Molecular Modelling & Drug 4:0:0 4:0:0
Design \
8 | CHM307 Molecular Modelling & Drug 0:0:4 0:0:2 l
\ Design Practical .. !
|79 [CHM309 | RescarchMethodologyfor | 5i1:0 | 5:1:0 |
W \ Chemistry « i e - Y ‘
10 | CHM311 Research Methodology for 0:0:4 | 0:0:2 ‘
Chemistry Practical L | e l
J}q Z00301 J Cell Biology, Blotechnology 4:0“:0 | 4,,00,
\ /| and Reproductwe onlogy ! 2
i S i el
P 1200303 . |Cell Blology, Blotechnology | 0:0:4 | 0:0:2
: and Reproductive Blology ¥ e
Practlcal e . R
13 | ZO0305 An unal Blotechnology 4?3.0:9‘, ‘ 400 s
14 | ZO0307 Ammal Blétechnology Practical | 0:0:4 0:0:2
15 | z00309 .»Aquatxc Bmiogy
16 | z00311 Aquati&' BlologyPracuca[
- ) = Ilq 'i‘r S

Total Contact hrs: 28
Total Credit Hours: 22




SEMESTER VI
I. Theory Subjects
S. Subject Contact | Credits | Total Total
No. Code Subject Name Hours | (L:T:P) | Contact | Credit
(L:T:P) Hours | Hours
1 Discipline Specific Elective-II 4:0:0 | 4:0:0 4 4
2 Discipline Speciﬁc Elective-II 4:0:0 | 4:0:0 4 4
3 Discipline Spec1ﬁc Electwe-ll : 4:0:0 4:0:0 4 -+
4 | BOT310 Mushroom Culfure Technology |, 2:0:01| 2:00 | 2 2
I1. Practical Subjects
. : Contact | _ Total Total
S. No ngg:t  Subject Name Hours (CI:?I(‘“Pts) Contact | Credit
' (L:T:P) | ~ " "7 | Hours Hours
1 Dlscnplme Specific Electlve-II 0:0:4 | 0:0:2 4 2
Practlcal ‘
2 'Dnscxplme Specific Electwe-[l 0:0:4 y
3 Discipline Spécfﬁc Elective-II | 0:0:4 |
List of Elecnvas o
Y - 7__ i
Contact - Total | Total
S. No ngfie:t Subject Name Hours g_‘r?i.d':; Contact | Credit
(L:T:P) o Hours | Hours
1 | BOT302 Economic Botany and 4:0:0 4:0:0 4 '
B Biotechr!ology
'BOT304 | Economic Botany and
fk Biotechnology Practical
[ Bioinformatics




4 [BOT308 | Bioinformatics Practical 004 | 002 | 4 | 2

5 | CHM302 | Green Chemistry [ 4:0:0 | 4:0:0 4 4

6 | CHM304 Green Chemistry Practical | 0:0:4 0:0:2 4 2

7 | CHM306 | Bio-inorganic & Environmental | 4:0:0 4:0:0 4 4
Chemistry

8 | CHM308 Bio-inorganic & Environmental | 0:0:4 | 0:0:2 4 2
Chemistry Practical

9 | CHM326 Instrumental Methods of 4:0:0 | 4:0:0 4 4
Analysis oy TR

[0 | CHM328 | Instrumental Methods of T0:0:4 | 0:02 3 2
Analysis Practical 4_ |

(1 (200302 | Immunology and Biostatics | 4:0:0 | 40:0 | 4 4

12 | ZO0O304 Immunology and Blostatws _ 630:4 % I0:0:2 : 4 2
Practical g T

13 | ZO0306 Reproductwe Btology ' 4:0:0 ,)40*0: 4 4

14 | ZOO308 Reproductlve Blology Practncal 0:0:4 002 4 2

I5 [ZO0310 | Insect, Vector and Dlseases | 4:0:0 | 4:0:0 4 4

16 |[ZO0312 Ins" :‘t,"\lectorand Dlseases ».-OQO:f}}" 002 4 2
Practleal 8 3 I

: ~ Total Contact hrs: 26

Total Credit Hours: 14




Course Scheme Summary

Sem |L P |Contact |Credits |CC |AEC |SEC | DSE
hrs/wk

I | 18 14| 32 24 18 | 6

2 | 18 14 32 24 18 | 6

3 | 17 12 | et T w3 ] 2

4 | 14 14| Faas T 18 5 3

5 | 16 12 | [a28] 22 4 | 18

6 | 14 12| " 26 20° Tl 18
Total | 97 7sﬁ’175 134 #18 8 | 36
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PLANT BIODIVERSITY

. Course Code BOT101
i Course Title Plant Biodiversity
: Type of course Theory
‘ LTP 4 0 0
Credits 4
Course prerequisite 10+2 Medical
Course Objective To make students aware about biodiversity among different groups of
' (CO) plants, characteristic features of each group and to give preliminary
knowledge of microbes

UNIT-I . .
Microbes: Viruses — Discovery, general structure, replication (general account), DNA I
virus (T-phage); Lytic and lysogenic cycle, RNA virus (TMV); Economic importance; Bacteria —
2 Discovery, General characteristics and cell structure; Reproduction — vegetative, asexual and
recombination (conjugation, transformation and transduction); Economic importance. l
Algae: General characteristics; Ecology and distribution; Range of thallus organization i
and reproduction; Classification of'algae; Morphology and life-cycles of the following: Nostoc,

Chlamydomonas, Oedogonium, Vaucheria, Fucus, Polysiphonia. Economic importance of algae

UNIT-II :
Fungi: Introduction- General characteristics, ecology and significance, range of thallus
organization, cell wall-composition , nutrition, reproduction and classification; True Fungi-
General characteristics, ecology and significance, life cycle of Rhizopus (Zygomycota)
Penicillium, Alternaria (Ascomycota), Puccinia, Agaricus (Basidiomycota); Symbiotic
Associations-Lichens:  General - account, - reproduction and = significance; Mycorrhiza:
ectomycorrhiza and endomycorrhiza and their significance - ' ‘
UNIT-III R R as,
Introduction to Archegoniate:Unifying features of archegoniates, Transition to land
habit, Alternation of generations. - - i
Bryophytes: General characteristics, adaptations to land habit, Classification, Range of
thallus organization. Classification (up to family), morphology, anatomy and reproduction of
Marchantia and Funaria. (Developmental details not to be included). Ecology and economic
importance of bryophytes with special mention of Sphagnum. :
UNIT-1IV
Pteridophytes:General characteristics, classification, Early land plants (Cooksonia and
Rhynia). Classification (up to family), morphology, anatomy and reproduction of Selaginella,
Equisetum and Pteris. (Developmental details not to be included). Heterospory and seed habit,
stelar evolution. Ecological and economical importance of Pteridophyte e e
Gymnosperms: General characteristics
morphology, anatomy and reproduction of Cy
included). Ecological and economical importa

i
|
|
|
|
|




Text and Reference books:

Book Title

Author Publisher

Diversity of Microbes and H.N.Srivastava Pradeep Publisher
Cryptogams

Text Book of Thallophytes O.P.Sharma McGraw Hill Publishing Co.

| L2 2

Cryptogamic Botany, Vol. II, G.M Smith Tata McGraw Publisher
Bryophytes & Pteridophytes | - =

B.Sc 1st Year

Botany for degree students |V KAggal:Wal S.Chand Publishing

A Text book of Botany-f S.P. Jain = w 'li"'as'togi Publishers

Pteridophyta

Text Book of Pteridophyta O.P.Sharma McMillan India Ltd j

University Botany-1, Aléaq, S.M.Reddy T New Age International
Fungi, Bryophyta& i | Publisher

e

CONCEPTUAL ORGANIC CHEMISTRY ;..

B : P

L)\A W

|'

Course Code

CHlVIlOl

Course Title

'Conceptual wlc Chemlstry

Type of course

Theory

LTP

4 *?o ’o-

Credits

4

Course prerequisite

: 10+2 NonMedlcal or Medlcal 5 I

Course Objective

| The aim of the subject is to Enhanoe ﬂﬂnovil@ge of students about

Stgreachemlstry of organic compound;, basic cencepts and reactions of
orgamcch&mstrx.x Y s § o kil

UNIT-1
Stereochemistry

Writing of Fischer projection, Newmann and Sawhorse projection and Wedge formum
Interconversion of one type of structural representaﬁon mto am&m type. Co
Various conformations of ethane, butane, ethane-1.2-diol and cy: e. Relativ
dlﬂ'mmomtormwonsmwﬂnsofmergy differen

Geometrical Isomerism: Requirements o
Ci&‘tmsmdﬂllnomionalongwiﬂ'nm ule
ﬁpﬂc&lgﬂiﬂv ipwiﬁe and molar rotation,




racemic mixtures. Relative and absolute configuration: D / L nomenclature system for
configuration of carbohydrates. Threo and Erythro designation. Rand S- configuration (upto two
chiral centres).

UNIT-I1

Addition Reactions

Alkenes and Alkynes: Hydrogenation, addition of halogens, Hydrohalogenation
(Markovnikov's and anti-Markovnikov’s addition), hydration, hydroxylation (cis and trans),
oi\g’mercuration-demercuration, hydroboration-oxidation, ozonolysis. Reactivity of alkenes vs
alkynes.

Aldehydes and ketones: (formaldehyde, acetaldehyde, benzaldehyde, acetone) Addition
of sodium bisulphite, hydrogen cyanide and alcohols. Addition- elimination reactions with
ammonia and its derivatives

Name reactions: Aldol, cross Aldol, Claisen, Knoevengel Cannizzaro, cross Cannizzaro
UNIT-III : !

Substitution Reactions

Free radical substitution: reactlons Halogenatlon of alkanes, Nucleophilic substitution
reactions: Alkyl, allyl and benzyl halides — substitution of halogen by some common
nucleophiles. Mechanism of Snl1 and SN2 reactions (stereochetmsﬁ'y nature of substrate,
nucleophile and leaving group) Alcohols, amines and phenols: Substitution of active hydrogen,
replacement of hydroxyl group in alcohols (usmg PCls, SOClzand HI)

Ethers: Cleavageby HI -~ .

Electrophilic Substitution Reactions (aromanc compounds): General mechamsm of
electrophilic substitution reactions (nitration, halogenation, sulphonation, Friedel Crafts
alkylation and acylation), directive influence of substituents.

UNIT-IV
Elimination Reactions '

Alkyl halides (dehydrohalogenatton, Saytzeff’s mle), vxcmal dlhahdes (dehalogenation),
alcohols (dehydration), Quaternary ammonium salts (Hofmann s ehmmatlon) Mechanism of E!
and Ezreactions (nature of substrate : and base), elimination vs substitution -

Aldeydes and Ketones: Oxidation with potassium pern;anganate, chromic acid and
Tollen’s reagent Catalytic “hydrogenation, reduction w1th soﬁ' um borohydride, lithium
aluminium hydride, Clemmenseq., Wolff-Kishner

Ketones: Oxidation with ~potassium permanganate, sodium hypoiodite (iodoform
reaction) and Baeyer—Villiger oxidation A

Text and Reference Books:
Sr | Book Title Author
Nﬂ, i s ,.7 e
I.L. Fin

1| Organic Chemi

Orgmehmmstry .5-

i o2 AdvmedOrwm

Ghmm

|
|
T




ES | Organic Clxc|11i3t1')'—_ ITI:W-(E_l'z_nhmn Solomon ﬁohn Viley and Sons

ANIMAL BIODIVERSIT Y

Course Code 200001 -~ 2 ' hrt oo A ‘:
Course Title Animal Biodiversity
Type of course Theory - J
LTP 4 -, ) Ny , 3
Credits 4 |
Course prerequisite | 10+2 Medical % i) |
| Course Objective | 1.To enable th tu ,,_r,[ts' to develop.an a eci_a?tion for the biodiversity |
(CO) of invertebrate species«and to impart knowledge about co-existence of
| different forms of living or.,ms‘ anging from acelluar to
multicellular a.mmajs Classiﬁ@'ﬁé andiI oeneral characters of the
following phyla up to classes. Q,\‘ '
: | i e

UNIT-I
- B B
Organelles and locomoti@ %n_.Ptotozoa * e §r TRy

Phylum Porifera: General characters and classiﬁ.g;ﬁ@n up t

Kingdom Protista: G';?neral cﬂga:acters and qlgssiiﬁeatiom up to classes; Locomotory

Sycon 2l g .k

g Phylum Cnidaﬁ «f seneral characters and clas to classes; Polymorphism in

Hydrozoa o, i i - .
Phylum Platyhglllr_iihth‘es: Gelileral_f"clj;lracte,rS': and lassification up to classes; Life

history of Taenia solium "5 b gt e 3

UNIT-II g i —— 3
Phylum Nemaﬁ@gthes: General characters : wcl"a_@eation up to classes; Life
history of Ascaris lumbricoides and its parasitic adaptati

Phylum Annelida: General characters and classification up to classes: Metamerism in
Annelida ‘ | -
Phylum Arthropoda: General characters and classification up to classes; Vision in
Arthropoda, Metamorphosis in Inscets

-y

- . . : ; — -
g @ :J-_: ; = I;II__:'E F:"-:'hT:T._':‘ :I: r

-
- '

'y 1 ==

hylum Mollusea: General characters and classification up to classes; Torsion in




Phylum Echinodermata: General characters and classification up to classes; Water-

vascular system in Asteroidea

Protochordates: General features and Phylogeny of Protochordata

Agnatha: General features of Agnatha and classification of cyclostomes up to classes
Pisces: General features and Classification up to orders; Osmoregulation in Fishes

UNIT-IV |
Amphibia: General features and Classification up to orders; Parental care
Reptiles: General features and Classification up to orders; Poisonous and non-poisonous |
snakes, Biting mechanism in snakes
Aves: General features and Classification up to orders; Flight adaptations in birds
Mammals: Classification up to orders; Origin of mammals, ;

Text and Reference Books:

| S.No. | Title : ___Author(s) Publisher

| 1 Invertebrate Zoology P.S. Dhami = | R Chand and Company

il Cell Biology = - | VKAggarwal .~ [ S.Chand Publishing

|3 A Text Book of Invertebrate [ Gurcharn Singh .| Campus Books |

| Zoology d P " * | International ‘

] 4 Cell Biology . C B Pawar “ | Himalaya Publishing |

[ - ¥ i w . |House - |

k- S Modern’s Zeology (Vol-I) | Ashok Sabharwal and Dr. ‘Modern Publisher '

| S K Malhotra t.a.§ 1
| \ 6 Modern - Text Book of [ Prof. R. L. Kotpal Rastogi Publisher ﬁ
| L Zoology Invertebrates e :
| [ 7 Zoology = P S Dhami __[Pradecp Publishers |

. GENERALENGLISHI

T —

LCourse Code. S ENGlOl i;”“"‘ e :i»_ o i ‘
Course Title . s |Gefieral English.T = =" e |
Type Course Theory 2 e T i, |
LTP 30 0 '7 0y - P F
Credits 3 b ' : e -

Course Pre-requisite | 10+2 any stream

Course  Objective 1. The students will critically read and analyze the prescribed texts.

(CO) 2. The students will demonstrate effective word choice,
vocabulary, idioms, grammar and sentence structure allowing
accurate communication of meaning in written work.

3. The students will recognize the correct usage of
present/past/future tenses in contextualized speech,

~ Tales of Life : i
- a. The Umbrella (Henry Rene A

.




b. The Story Teller (H.H. Munro Saki)
¢. The Lament (Anton Pavlovich Chakhov)

Prose for Young Learners:
a. Universal Declaration Of Human Rights (U.N. Charter)

b. Symptoms (Jerome K. Jerome)
Exploring Tenses in English:

a. Present and Past

b. Present Perfect and Past

UNIT-11
Tales of Life:

a.The Luncheon (William Somerset Maugham)

b.The Shroud (Prem Chand) - "y,

Prose for Young Learners: . .

a. On Spendthrifts(A.G.Gardinar) = %
b. The Power of Women(Richard Gardon) g ¥ :_:,
c. A Dialogue On Democracy (Albert Sydney by) .

Exploring Tenses in English: _ .

a. Future .; g 1;.’ \.

Text and Reference Books: | & ' .4

S.No | Author(S) | Title - '. Pubhsher

1 Singh, S Tales of Life ss and Publication Department. |

T Gu}'u \Iangk Dev University,
Ammlbal’..

2 Tewari, A. K, Prose For Young Publication Bureau. Guru Nanak
Midha,V.K, Learners - Dcv Umversn),Amrn:ar
Sharma, R.K

3 Murphy, R

" Course Code PBIl 01
Course Title General Pun]ahﬁ »
Type of Course Theory "
; 3 0 0
3 -

10+2 in any stream

ot

I. -
5 B gl
3 —~ -
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HISTORY AND CULTURE OF PUNJAB .1

3
o
!
2

Course code HCP101

Course title History and Culture of Punjab -I
Type of course Theory
LEP e 3:0:0
Credits gt ! bl
Course | Students who have nof studied Punjabi in 10/12" clss

1. _The Student will acq

d

L i



T T R .

Historical Resources,

2. The Student will understand the Harppan Culture and different
Vedic Periods.

T . The Students will analyze the Alexander’s invasions,

Ancient Punj
impact on Histor
Town Planning,

a_b: Pbysical features, Political, Social, Economic, Geographical, Religious
¥, Historical Sources: Literacy, Archaeological, Harappan Culture: Extent and

UNIT I1

Harppan Culture: Social, Economic and Religious life;
Age: The rise of Indo A

Political, Economic, Soc
UNIT 111

Causes and Disappearance, Rig Vedic
ryans, Main features. of the life in Early Vedic Age, Later Vedic Age:
ial, and Religious life of Later Vedic Aryans.

Caste system: Origin and Ev{)lution, The Epies: Tﬁstorical importance of Ramayan
and Mahabharat, Political condition on eve Alexander’s Invasion.
UNIT 1V '

Impact of Alexander’s Invasion on Social and Culture Life., Position of Women:
Harppan, Early Vedic and Later Vedic Age. ‘ e

Important Historical places of Punjab; Mohenjodaro, Harappa, kotla Nihang khan, Sanghol,
Banawali, Taxila, Hastinapur,Indraprastha, Srinagar, Sakala,Purusapura =

Text and References Books: ‘ '

S.NO. | Author’s | Title = o . Publisher

1 Sukhdev | History And Culture Of Punjab New Academic Publisher
Sharma % o j

2 Romila | A History of India, Vel. I : Penguin Books
Thapar . .- — ok

o~ -

 PLANT BIODIVERSITY PRACTICAL

Course Code BQ’I‘L@* ¥ iy T,
Course Title Plant Biodiversity Practical
Type of course Practical
Credits 2
ite 10+2 Medical : .
gz:z l())r:j’:;;ri:l To make students aware about biodiversity among d]ff?mm groups of
(CO) g : plants, characteristic features Of each groug and :".‘—": minar ,
¥ knowledge of microbes o , _ |




T T e o e

ro

‘as

16.

- Cycas- morpholog

LIST OF EXPERIMENTS
EMs/Models of viruses - T-Phage and TMV, Line drawing/Photograph of Lytic and
Lysogenic Cyele.

Types of Bacteria from temporary/permanent slides/photographs; EM bacterium; Binary

Fission; Conjugation; Structure of root nodule.

Gram staining

Study of vegetative and reproductive structures of Nostoc, Chlamydomonas (electron

micrographs), Oedogonium, Vaucheria, Fucus* and Polysiphonia through temporary

preparations and permanent slides. (* Fucus - Specimen and permanent slides)

Rhizopus and Penicillium: Asexual stage from temporary mounts and sexual structures

through permanent slides.

Alternaria: Specimens; photographs and tease mounts,

Puccinia: Herbarium specimens of Black Stem Rust of Wheat and infected Barberry

leaves; section/tease mounts of spores on _Whea?ﬁnd.permanent slides of both the hosts.

Agaricus: Specimens of button stage and full fg::owns_‘hngs_hmqm; Sectioning of gills of
g \ g e ¢ e

Agaricus. -

Lichens: Study of growth forms of lichens (crustosé;‘?foﬁd"se é:nd ﬁllticose)

Mycorrhiza: ecto mycorrhiza and endo mycorrhiza (Photographs)

- Marchantia- morphology ‘of thallus, w.m. rhizoids and. scales, v.s. thallus through

gemma cup, w.m. gemmae (all temporary slides), v.s. énthéﬁﬁiqpﬁore, archegoniophore,
Ls. sporophyte (all permanent slides). T Sal

- Funaria- morphology, w.m. i’eaﬁ-rhizbids’, Qj)erculum, pﬁri’sidine, annulus, spores

(temporary slides); permanent slides showing antheridial and. archegonial heads, Ls.
capsule and protonema. Selaginella- morphology, w.m. leaf with ligule, t.s. stem, w.m.
strobilus, w.m. microsporophyll an megasporophyll (temporary slides), L.s. strobilus

(permanent slide). 3]

. Equisetum- morpholoéx, t.s. internode, Ls. strobilus; t.s. _sﬁ'obilus, w.m. sporangiophore,

w.m. spores (wet and dry)(temporary slides); t.s thizome (permanent slide).

- Preris- morphology, - ts. rachis, v.s. Sporopllyu;;:' W.m. sporangium, w.m. spores

(temporary slides), t.si“thizﬁ”ihg,g“\iv:m.,ﬂp;gthalgﬁ with sex organs and young sporophyte
(permanent S[ide). Sl : "".wi;f i 2% . ORI S i S

f@;’(;fralloid roots, bulbil, leaf), t.s. corammt, t.s. rachis, v.s. leaflet,
v.s. microsporophyll, w.m. spores (temporary slides), 1.s. ovule, ts. root (permanent
Slide). e L h_ gauy L3 LR I..I:'E =

Pinus- morphology (long and dwarf shoots, w.m. dwarf shoot, male and female), w.m.
dwarf shoot, t.s. needle, t.s. stem, , ls./ts. male cone, w.m. microsporophyll, w.m.
microspores (temporary slides), L.s. female cone, t.1.s. & r.l.s. stem (permanent slide).

'l‘m and Reference Books:

i

Book Title  Author Publisher

" | Diversity of Microbes and HNSri

2| TextBook of Thallophytes | O




e M . B T e e = =

[ 3 Text Book of Pteridophyta O.P.Sharma [ McMillan India Ltd
4 The Fungi P.D. Sharma Rastogi Publisher
S Cryptogamic Botany, Vol, II, | G.M Smith Tata McGraw Hill
Bryophytes & Pteridophytes

6 Biology P H Raven, G B Tata McGraw Hill
Johnson, SIR R Singer

7 | Gymnosperms SP Bhatnagar and A S Chand \
Moitra

CONCEPTUAL ORGANIC CHEMISTRY PRACTICAL

2

Course Code CHM103 I AT !
Course Title Conceptual OEgamc Chemlstry Practlcal !
Type of course Practical =~ :
LTP 0 04 4 kYot 3 I
Credits 2 J
Course prerequisite 10+2 Medical = : :
Course Objective The aim of thlS course is to 1mpan practlcal knowledge to the students
(CO) about organic preparatlon - and determmatlon of basic physical
propertles of organic compounds
. LIST OF EXPERIMENTS

1. Purification of organic compounds by crystallization using the followmg solvents:

a. Water Yk : d

b. Alcohol : ‘iﬁ b : i

2. Determination of the meltmg pomts of organic compounds (by Kieldahl method and

electrically heated melting point appargtﬁs) ;
Organic preparations: Carry out the followmg preparatlons usin 05-1g of starting

compound. Recrystallize the product and determine the meltmg po' _‘t of the recrystallized
sample. T P T E
4, To prepare acetanilide by the acel'ylatlon af anihne W, WS

5. To prepare p-bromoacetanilide. =~ ' i
6. Benzolyation of aniline or f-naphthol by Schotten-Baumann reaction

7. Hydrolysis of benzamide or ethyl bezoate.
8. Semicarbazone derivative of one the following compounds: acetone,
_diethylketone, , benzaldehyde.
9. Nitration of nitrobenzene.
~ 10. Oxidation of benzaldehyde by using alkaline potassium permanganate.
38 ‘i‘extaml Refaram Books:

'Book Title n e =Lk Auﬂ@




e —

(5th Edition) 2003 [ A Hannaford T
= A PW.G. Smith 1
| Laboratory Experiments on | R

A | Bdemas,  LR.{The Macuillan Limited, |
J()rgnmc Chemistry Johnson  and London, 1970
ST L. T | Wilcox S - e s F
ANIMAL BIODIVERSITY PRACTICAL
LCOurscT(‘id‘cf - 1700103 - -

Course Title

_ Animal Biodiversity Practical
| Type of course | Practical e |
LTP o= g s
| Credits R - T e
Course prerequisite | 10+2'Medical = Sl &

' Course Objective

Classification up to orders and studyhof the specimens mentioned
| - ’ against each phylum with ecological note

LIST OF SUGGESTED LAB EXERCISES:

&

|
'll.

1. Study of the following specimens: a "

Amoeba, Euglena, Plasmodium, Paramecium, Sycon, Hyalonema, and Fupleciclla,

Obelia, Physalia, Aurelia. Tubipora, Metridium, Taenia solium, Male and female Ascaris

lumbricoides, Aphrodite, Nereis, Pheretima, Hirudinaria, Palaemon, Cancer, Limulus,
Palamnaeus, Scolopendra, Julus

s Periplaneta, Apis, C'hiton',_,l)enta!i im, Pila, Unio,
Loligo, Sepia, Octopus, Pentaceros,Ophiura, EChinu;,‘E@eumbria‘
Balanoglossus, Herdmania, Branchiostoma, Petromyzon, Sphyrna,
Labeo, Exocoetus, Anguilla, Ic’hthyophg"/Ureotyphlus,.~: Salamandy, 2
Hemidactylus, Chamaeleon, Draco, Vipera, Naja, Crocodvlil
common birds from different o‘i'*dersﬁs rex, Bat, Funarjf!;

2. Study of the following pe:m_anenﬁsL;es: = g .
T.S. and L.S. of Sycon, Study of lif?.histf')ry stages of Taenia, T .S‘ﬁMale and female

Ascaris - —ﬁ X
3. Key for Identification of poisonous and non-poisonous Snakes
An “animal album™ containing photographs, cut outs, with appropriate write up about the

above mentioned taxa. Different taxa/ topics may be given to different scts of students for
this purpose.

Bujo, Hyla, Chelone,
Gawialis, Any six
705‘11%;

Text and Reference Books:

S. No. Title Author(s) Publisher
1 Invertebrate Zoology | P.S. Dhami
2 |CellBiology VK Aggarwal

| R Chand and Company
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‘ PLANT ECOLOGY AND TAXONOMY
| ‘ ‘LCourse Code  BOTI02
| | Course Title Plant Ecology and Taxonomy
| Type of course ' thmr) B

| [LTP a0 D _

} _Credits I E

‘ Course prerequisite  10+2 Medical

(CO) components also dxversny..ug____gl_gsmm families. !

- = g L |
- . ——

UNIT-I = E e e
Introduction to Ecology: Hgﬁt*‘ ‘l.rngcﬁl'dg.\y- Basi¢ con "Esin Ecology; Subdivisions

| of Ecology: Terminology related to Bﬁgy, Scope of Ec -""e 0%

' Ecological factors: Soil: Origin, formation, compasm&ﬂgééll proﬁle,z Water; States of water in ,H

the environment. precipitation types: nght and temperature:Variation Optimal and limiting

factors; Shelford law of tolerance. Adaptation of hydrophytes and ;ﬁ)phytes ¢

Plant communities: Characters; Ecotoneﬁ and edge effect E§uc:ci3531otrﬂProcesse\ and types. }‘

UNIT-II i ] gi : 7

3 r

\ Course Objective 1o make student understand basics of ecosvatem its working and
I
l

Ecosystem: Structure; energy flow trophic orgam@atmn' Food chains and food webs,
Ecological pyramids production and’ productmty, ongeochemlcal cyclm Cycling of carbon,

nitrogen and phosphorous. ") _ g
Phytogeography: Principle Ei_pgeo phica] zones; En&glﬁ‘lsﬁx [ 4
UNIT-III ‘.l*jw N o Py =

5

= Fe

Introduction to pla taxo 0 y.
Identification Functions ofH um,i
India, Documentation: Flor&&ys,
palynology, cytology, ph: i mistry data
Taxonomic hierarehy: Ranks ‘@at: 1es and tzqtond - grour .
UNIT-1V ﬁ T = TR g s il

Botanical nomenclature: Pnncxples and mles (ICI\D ranks and names; binominal
system. typification. author citation, valid publication, rejection of names, principle of pnomy
and its hmltatlons.

Classnﬁcanon Types of classification-artificial, natural and phylogenetic. Bentham and Hwker
(upto series), Engler and Prantl (upto series). et B L
Bnommms numerical taxonomy and cladistics : Characters vanahons, OTUs oharacwr iy Y
ng and coding; cluster analysis; phenograms, cladograms (definitions and diff B
eﬁmctm Avglowperns: g x

v' . Nomenclature.
ical gardens of the world and

Identlﬁ’catlon; Classi
c sﬂ.}(ondmic evidences from




sy

stem, typification, author citatio
and its limitations.

Classification: Types of classific

Biometrics, numeric
weighting and codin
Gene
characters,
Rosaceae U
Lamiaceae, Liliaceae, Gramineae)
Text and Reference Books:

Botanical nomenclature: Principles and rules (ICN); ranks and names; binominal
n, valid publication, rejection of names, principle of priority

ation-artificial, natural and phylogenetic. Bentham and Hooker
(upto series). Engler and Prantl (upto series).

al taxonomy and cladistics : Characters; variations; OTUs, character

g: cluster analysis; phenograms, cladograms (definitions and differences).
ral characters Angiosperms: Important angiosperm families- habit, habitat,
important plants, economic importance. (Brassicaceae, Malvaceae, Fabaceae,
mbelliferae, Rutaceae, Asteraceae, Asclepiadaceae, Solanaceae,

Euphorbiaceae,

L O NO. Title . 4 il '

X

1 Concepts of Ecology v "S“T 7

n

Prentice Hall, U.S.A.

| _C'-:“*Z_s‘,r

| 4th edition.

Ecology and Envirbnh)g'gf" '

“Rastogi Publications,
\| Meerut, India. 8thed

4 Slmpson, M.G. cademic Press, San

" »i‘iego, CA, USA.

) ey

A

['Singh, 6. xford & IBH Pvt,
s

| Delhi. 3rd edition.

' 3\‘, 4;‘{_.. —
ﬁ 3 Plant Systematics f‘ 7
= =
4 | Plant Systematics: 'I'he?ry and
} Practice. E ="
{; e J; !",
J 5 |[An Introductiql_xjo?g‘lanf-’

.

Taxonomy %7 ¢ % %

;Cambridge University

6 | Fundamental oﬁglams,lstematlcs

Radford, AE,," P Harper and Row, New

"Pa.,f_

RN
L ol a3 l—"f‘

7 | Principles ofAngié’%}ﬁy e
Taxonomy' . T

| Oliver and
oyd, London.

R

&

it _ | Molecules of Life
Type of course Theory
LA < 4 0
i i’ 4 :
10+2 Medical

The aim of this course Is ©

el \ _ mdrtm 1 of natural :

bio-macromole

PR TV ey

e,




T e R ;

Carbohydrates: Classification of carbohydrates, reducing and non-reducing sugars,
General properties of Glucose and Fructose, their open chain structure. Epimers, mutarotation
and anomers. Determination of configuration of glucose (Fischer proof). Cyclic structure of
glucose. Haworth projections. Cyclic structure of fructose. Linkage between monosachharides,
structure of disachharides (sucrose, maltose, lactose) and ¢ (starch and cellulose) excluding their
structure elucidation.

UNIT-II

Amino Acids, Peptides and Proteins: Classification of Amino Acids, Zwitterion
structure and Isoelectric point. Overview of Primary, Secondary, Tertiary and Quaternary
structure of proteins. Determination of primary structure of peptides, determination of N-
terminal amino acid (by DNFB and Edman method) and C-terminal amino acid (by
thiohydantoin and with carboxypeptidase gnzymeMggiﬁéld solid phase synthesis.

1
I
|
|
|
1
|
|
I
UNIT-III e T PE !
Nucleic Acids: Components of Nucleic acids: Ademne guanme, thymine and cytosine |
(structure only), other components of nucleicacids, Nucleosides and nucleotides (nomenclature),
Structure of polynucleotides; Structure of DNA (Watson-Cnck modeb and RNA (types of
RNA), Genetic *
code, Biological roles of DNA and RNA. ATP hydrolysns and free energy change Conversion of
food into energy.
Lipids: Introduction to hplds c]ass:ﬁcatlon Oils and fats: Common fqny aclds present in oils
and fats, Omega fatty acids, Trans fats, Hydrogenation, Saponification value, lodine number.
Biological importance of mglycendes, phosphohpnds. glycolipids, and stam‘:ds (cholesterol)
UNIT-IV ¥ 5 F o o
Enzymes and correlatlon wnth drug action: Mechamsm pfwzqu actlon, factors
affecting enzyme action, Coenzymes and cofactors and their rqle in biological reactions,
Specificity of enzyme action (including stereospecifi cnty).quyme mfubltors and their
importance, phenomenon of mhkbmon gwmpeumae and’ nmmmphnve inhibition including
allosteric mhlbltlon) Dﬁxg _t_lg&on mcgptqrthang Stmcml‘&** aq;}v_l_g‘mlaﬁonshlps of drug
;
4
|

molecules Fais Py
’ 2 G RN SRR e
Text and Reference Books 1 p k" 4F ! 5 Sl
S. No. : Title T Author ' Publisher
. | Organic Chemistry R T Morrison and R N Boyd Dorling Kindersley
‘2| Organic Chemistry (Volume 1) | LL Finar Dorling Kindersley
3 | Organic Chemistry (Volume 2) | LL Finar Dorling Kindersley
4 | Lehninger’s Principles of DL Nelson and M M Cox W H Freeman
_| Biochemistry B ,
| Biochemistry JM Berg, J L Tymoczko and L.




COMPARATIVE ANATOMY AND DEVELOPMENTAL BIOLOGY OF

— —___VERTEBRATES =
ouwseCode 700102 |
Course Title Comparative Anatomy and Developmental Biology of |
. Vertebrates
__Type of course ] Theory
LTP 4 0 0
Credits 4
Course prerequisite 10+2 Medical "
Course Objective | To enable the students to draw a comparative account of the
CO morphology, general anatomy and physiology of the vertebrates _J
UNIT-I

Integumentary System: Derivatives of integument w.r.t. glands and digital tips
Skeletal System: Evolution of visceral arches e W

UNIT-11 L A
Digestive System: Brief account of alimentary canal and digestive glands
Respiratory System: Brief account of Gills, lungs, air sacs and swim bladder
Circulatory System: Evolution of heart and aortic arches
Urinogenital System:

UNIT-III

Nervous System: Comparative account of brain !
Sense Organs: Types of receptors

UNIT-IV o5 L

Early Embryonic ,_].)_'éyé‘logmient: .Gametogengsis: Spqm_iatdgghésis and oogenesis w.r.t.
mammals, vitellogenesis in birds;" Fertilization: external (amphibians), internal (mammals),

blocks to polyspermy; Early development of frog and humans (structure of mature egg and its

membranes, patterns of cleayage, fate map, up to formation of gastrula);types of morphogenetic

movements; Fate of germ layers; Neurulation in frogembryo.

UNIT-V R WYY a0 G L
Late Embryonic Deve"lopmentz”lmplantat_ion of embryo in humans

placenta and functions, other types of placenta on t

frog life cycle and its hormonal regulation.

UNIT-IV

Control of Development: Fundamental processes in development (brief idea) - Gene
activation, determination, induction, Differentiation, morphogenesis, intercellular
communication, cell movements and cell death.

Text and Memm Books:

Succession of kidney, Evolution of urinogenital ducts

B B

» Formation of human
he basis of histology; Metamorphic events in




- b

T
REEERE REREEY B T

|
AR e L L Author(s) Publisher ‘
No. '
1 Vertebrates® Comparative | K.V Kardong McGraw-Hill |
Anatomy, Function and f
Evolution. IV Edition. |
2 Comparative Anatomy of | G.C. Kent and R.K Carr McGraw-Hill f
the Vertebrates. IX Edition ]
3 Analysis  of Vertebrate M. Hilderbrand and G.E. | John Wiley and Sons T ,
Structure Gaslow ! E
' 4 | Biology of Vertebrates H.E. Walter and L.P, Sayles | Khosla Publishing House J ’J
5 Developmental Biology, | S.F. Gilbert Sinauer Associates, Inc., 7 |
VIII Edition ) Publishers, Sunderland, |
T T . | Massachusetts, USA. f
6 An introduction to | B.I. Balinsky “.. = | International Thomson (
Embryology Wy Computer Press }
N - - i r: .":‘ a
7 Patten’s  Foundations of ‘Carlson, Bruce M ‘McGraw Hill, Inc
Embryology > ¥ s /
GENERAL ENGLISH-I
. Course Code ENG102 " &
! Course Title General English-II
Type Course Theory e o Ll
) LTP 300 Frs e o 3 ¥
| Credits 13 BV F W g oA o
Course Pre-requisite | 10+2 - g e e
Course Objective ngevelogund ! ‘" ding ;ﬁeﬁgniﬁcangg of English as a subject in
(CO) the present context, to feel pleasure and to develop the understandin g of
the significance of basic competencies in language acquisition. This
course will enable students to understand the foreign language as well
astheuseoflanguageandtoenablestudentstoacqmlmguageshns
suchashstemng,speaking,reading,andwriﬁngmd integrate them for
‘. communicative purposes.
| Texts Preseribea:
L. Talesof Life , :
| e - a The Doll’s House( Katherine Mansficld)
| e b oelin (emes : Joyce) ki

Py pind T




R R R 1

d. The Faboo (Vietor Astafyev)
€. A Strand of Cotton (Suneet ¢ hopra)

2. Prose for Y oung l.carners
a. B%‘.ml\ \nd The Beast(R.K.N: rayan)
b. With A Song On Their Lips (Hugh & Colleen Gantzer)
¢. My Financial Careers (Stephen L eacock)
d. The School For Sympathy (E. V. Lucas)
. e. AIDS (U .N. Report)
3. Exploring Grammar
a. Modals '
b. Passive [I
€. Reported Speech
d. Questions andAuxlllaf?A;etbs
[
Text and Reference B(mks 1‘[ . ‘[
S S.No. Author(S) We - ol " g\*j |
r ‘.\_7 —— I v ~ ~‘\—_-j
F\] Singh. S _ Tales olefe T g “._ 'd Publication Department, |
A ) University, |
2 Tewari, A, K, }—Publiic,é tion Bursau, Guru Nanak
Midha.V K. % 5[ Dev University. Amritsar
Sharma. R K { .. o '
. ' " s }f Ui.\

Cambridg‘. University Press

L Murphy. R

Course Code
Course Title

gl

— Type of Course
L T P :
Credits 3 :
Course 10+2 '
Prerequisite
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HISTORY AN*D CULTURE OF PUNJAB =11
Course ode HCP102
Course title Hlsfow-nAl;ngulture Of Pu b —11
_Type of course Theory - ‘Lﬁ S
LTP [3:0:0 e
Credits 3
Course Students who have not studied Punjabi in 10/12™ class
rerequisite
l(!Jolu'sqe ob:ectwes 1. The Student will acquire the knowledge Of M1uryar Empire.
(CO) 2. The Student will understand the i impact of Buddhisn: & Jainism
' on Punjab. T R TR Ay P -
3. To aware the learners Depiction of Piriab ic ik Q
Chinese travelers.

—




UNIT-I

The Mauryan Empire: Social, Economic and Religious life, Buddhism and Jainism: Impact on
Punjab with special reference to 4th Buddhist Council., The Kushanas: Impact of Kanishka’s

rule on Punjab.

UNIT-II ;

Gandhara School of Art: Salient features, The Guptas: Cultural and Scientific Developments.
Position of Women: Under the Mauryas, the Guptas and the Vardhanas. |

UNIT-I1I

Depiction of Punjab in the accounts pf kGH,in:ese :ti;;yélers_.'l"ahien and Hwen Tsang. Main l
developments in literature, Education; Significant Developments: Taxila.

UNIT IV

Society and Culture on the eve of the Turkish invasion of Punjab,thjab in‘the Kitab-ul-Hind of
Alberuni,Important Historical places: Lahore, Multan Bathinda, Uchh, Jalandhar, Thanesar,
Kangra, Taxila, Kundalvana, Pehowa, Thatta. ‘

!
g

Text and References Books:

[ S.NO. | Author’s | Title U Publisher

1 Sukhdev | History And Culture Of Punjab New Academic Publisher
Sharma = U A & ¥ i

2 Romila A History of India, Vol. I - | Penguin Books
Thapar b i S8 I

3 History and Culture of the Punjab, | Punjabi University, Patiala
L.M.Joshi | Vol foeem - el 8 1  § g™ guuet=

PLANT ECOLOGY AND TAXONOMY PRACTICAL

Course Code BOT104
Course Title Plant Ecology and Taxonomy Practical

Type of course Practical

LTP ' 10 0 4

Credits I )

Course prerequisite | 10+2 Medical

Course Objective | To give practical knowledge about Ecosyste

(CO) s L dﬁﬁiﬂﬁmﬁof important angiospert




LIST OF EXPERIMENTS
L. Study of instruments used to measure microclimatic variables: Soil thermometer, maximum
and minimum thermometer, anemometer, psychrometer/hygrometer, rain gauge and lux meter.
2. Determination of pH, and analysis of two soil samples for carbonates, chlorides, nitrates,
sulphates, organic matter and base deficiency by rapid field test.
3. Comparison of bulk density, porosity and rate of infiltration of water in soil of three habitats.
4. (a) Study of morphological adaptations of hydrophytes and xerophytes (four each). (b)Study
of biotic interactions of the following: Stem parasite (Cuscuta), Root parasite (Orobanche),
Epiphytes, Predation (Insectivorous plants)
3. Determination of minimal quadrat size for the study of herbaceous vegetation in the college
campus by species area curve method. (species to be listed)
6. Quantitative analysis of herbaceous vegetation in the college campus for frequency and
comparison with Raunkiaer’s frequency distribution law
7. Study of vegetative and floral characters of the following families (Description, V.S. flower,
section of ovary, floral diagram/s, floral formula/e and Sfysteiﬁatic position according to
Bentham & Hooker’s system of classification): . Gl R
Brassicaceae —Brassica/Alyssum /Iberis
Asteraceae —Tagetes erecta/Ageratum conyzoides
Solanaceae —Solanum tuberosum, Withania ’
Fabaceae-Pisum sativum/Cassia fistula/Acacia nilotica
Lamiaceae -Salvia, Ocimum .
Liliaceae - Asphodelus / Lilium / Allium.
Gramineae-Triticum : '
Rosaceae-Rosa indica
Malvaceae-Hibiscus Rosa sinensis
Umbelliferae- Coriandrum
Asclepiadaceae- Calotropis . :
Euphorbiaceae- Euphorbia. « ’ -
8. Mounting of a properly dried and pressed specimen of any wild plant with herbarium
label (to be submitted in the record book). "~ ... . « = .

: =

Text and Reference Books: .. . .~ -~ -

el U - . I
‘&\h)_;:: =i e

S. No. Title ™ (“0diic: fivwes cAuthor o -, Publisher
1 | Concepts of Ecology - =« [Kormondy, EJ' © | Prentice Hall, U.S.A.
Y Lol i 4th edition.
2 | Ecology and Environment Sharma, P.D Rastogi Publications,
Meerut, India. 8thed
3 Plant Systematics Simpson, M.G. Academic Press, San
Diego, CA, US.A.
4 | Plant Systematics: Theory and | Singh, G. Oxford & IBH Pvt.
Practice. Ltd., New
. ? | Delhi. 3rd edition.
5 | An Introduction to Plant Jeft | Cambridge Universi
) Taxonomy |
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Taxonomy

6 Fundamental of Plant Syslemalics' Radfora,xli., Harper and Row, New
York
7 Principles of Angiosperm Davis, P.H. and Heywood, | Oliver and

V.H Boyd, London.

MOLECULES OF LIFE PRACTICAL

Course Code CHM104

Course Title Molecules of Life Practical |

Type of course Practical :

LTP 0 0 4 |
| Credits 2

Course prerequisite 10+2 Medical . T,

Course Objective To enable  the students practical knowledge about separation,

CO) puriﬁéétion,,,extraction of natural products and biomolecules.

© LIST OF EXPERIMENTS

1. Separation of amino acids by paper chromatography
2. Separation of sugars by paper chromatography

3. To determine the concentration of
4. Study of titration curve of glycine
5. To determine the saponification value of an oil/fat.
6. To determine the iodine value of an oil/fat :

7. Differentiate between a reducing/nonreducing sugar.

8. To synthesize aspirin by acetylation of salic

of an aspirin tablet by TLC.

Text and Reference Books: *

glycine solution by formylation method.

ylic acid and compare it with the ingredient

S. No. Title —_Author —_ Publisher
1 Organic Chemistry e R T Morrison and R N Boyd | Dorling Kindersley
| 2 | Organic Chemistry (Volume 1) | I.L Finar | Dorling Kindersley
3 Organic Chemistry (Volume 2) | L.L Finar e il | Dorling Kindersley
4 | Lehninger’s Principlesof -~ | DL Nelson and MM Cox W H Freeman
Biochemistry i
5 Biochemistry J M Berg, ] L Tymoczko and L W H Freeman
Stryer
6 | Laboratory Experiments on | R. Edemas, JR. Johnson and | The Macmillan
Organic Chemistry C.F. Wilcox Limited, London,
1970.
‘ 7 |Laboratory = Manual  in| R.K. Bansal, Wiley Eastern
| Organic Chemistry
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COMPARATIVE ANATOMY AND
DEVELOPMENTAL BIOLOGY OF VERTEBRATES PRACTICAL

. ‘Kxh\_\\\\_\_x_
Course Code 200104
Course Title Comparative anatom

vertebrates ractical
Tvpe of course
LTP

Y and developmental biology of
Practical

0 0 4 }
Credits 9

Course prerequisite 10+2 Medical i{
Course Objective Study of skeletons of different vertebrates, different types of

developmental ~stages. of frog and reproductive organs of}

mammals, : 1
- LIST OF EXPERIMENTS "
L. Osteology: T 5! %
a) Disarticulated skeleton of fow] and rabbit e
b) Carapace and plastron of turtle /tortoise %
¢) Mammalian skulls: One herbivorous and one carnivorous animal,
2. Study of developmental stages of frogs, metamorphosis from tadpole to-adult though
permanent slides, '

3. Study of the different types of placenta-

Histological sections through permanent slides or photomicrographs.
4. Study of placental development in humans by ultrasound scans.
5. Examination of gametes - frog/rat ' '

Sperm and ova through permanent

slides or photomicrographs_.
Study of histological section of testis

and ovary through permanent slides,

Text and Reference Booksﬁ' ; o A~

Sr | Title

1| Vertebrates” Comparative K.V Kardong
Anatomy, Function and
Evolution, IV Edition.

R et ot [Publisher
No.

McGraw-Hil|

2 Comparative Anatomy of | G.C. Kent and R K Carr McGraw-Hilj
the Vertebrates, [X Edition

3 |Analysis of Vertebrate | M. Hilderbrand and G.E. [ John Wiley and Sons
Structure Gaslow

4 | Biology of Vertebrates H.E. Walter and L P, Sayles

Khosla Pubﬁshing House :

e At 1 L

H.
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VIII Edition

An introduction

 Developmental  Biology, | SF. Gilbert

Sinauer Associates, Inc.,
Publishers, Sunderland,
Massachusetts, USA.

Embryology

Patten’s  Foundations

to | B.1. Balinsky

International Thomson
Computer Press

Embryology

of | Carlson, Bruce M

McGraw Hill, Inc
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' recombination with reference to reshuffling of genes and replenishment; dispersal strategies.

- B
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———— ANATOMY AND EMBRYOLOGY OF AN GIOSPERMS
Course Code | BOT201 ’
Course Title Anatomy and Embryology of Angiosperms :
| Type of course Theory - - —}
LTP 400 i s
Credits 4 |
Course Objective i.  To study basic body plan of flowering plant, various tissue systems |
in higher plants, their structure, development and function. {
ii.  To study structure, development and function of reproductive i
structures in flowering plants.
UNIT-I

The basic body plan of a flowering plant-modular type of growth.

The Shoot System: The 'shoot apical meristem and its histological organization;
meristematic and permanent tissue, formation of internodes, branching pattern; monopodial and
sympodial growth; canopy. architecture; cambium and its functions; formation of secondary
Xylem; a general account of wood structure in relation to conduction of water and minerals:
characteristics of growth rings, sapwood and heart wood; role of woody skeleton; secondary
phloem-structurefunction relationships; periderm. U R
UNIT-II ; TR & Y S
Diversity in plant form in annuals, biennials and perennials; trees-largest and longest-
lived. : ; Ll
Leaf: Origin, development, arrangement and diversity in size and shape; internal
structure in relation to photosynthesis and water loss: adaptations to water stress; senescence and
abscission. i ¢ A : ' )

UNIT-III B N | y A7
The Root System: The root apical meristem; differentiation of primary and secondary
tissues M g N #

and their roles; structural modification for storage, respiration, reproduction and for interaction
with microbes. i, "

wApiEEE .
Tl

Vegetative Repi:o\dugtiﬁnx-ﬁariopsﬁmet_'gmods' of ve'getatii(c; propagation. Detailed study

and types of grafting and budding, economic aspects. -

UNIT-1V

Flower: A modified shoot; structure, development and varieties of flower; functions;
structure of anther and pistil; the male and female gametophytes; types of pollination; attractions
and reward for pollinators; (sucking and foraging types); pollen-pistil interaction self
incompatibility; double fertilization: formation of seed endosperm and embryo : fruit
development and maturation.

: 'Sign'iﬂcénce of Seed: Suspended animation; ecological adaptation; unit of genetic

-




T T R R T T R T

Textand reference books: AJ
St | Title [ Author ;
l

Author -
No.

Publisher
1 The lilﬁl\?ﬂ\?«)gy of SS Bl‘\ojaaﬁi and S P | Vikas Publishing
_| Angiosperms

Bhatnagar
H E Hartman and D E Kestler

House, Delhi

2 Plant Prmﬁgmion:

Prentice Hall of India
Principles and Practices Pvt. Ltd., New Delhi I
3 Plant Anatomy J D Mauseth Benjamin/Cummings | ,
Publishing Company | l
Inc., California, USA | x
\i Anatomy of Seed Plants K Peau John Wiley & Sons, I
Mo i Ry O New York J
CHEMICAL BONDING TRANSITION METAL & COORDINATION |
. . CHEMISTRY . |
Course Code CHM201 . Y '
Course Title Chemical Bonding Transition Metal & Coordination
Chemistry = W W l
| Type of course Theory ; # T 1 % f .
LTP 4 0 IE® B =,
Credits 400 73 i
Course Prerequisite | B.Sc Ist Year : Jhd |
Course Objective The aim of this course is to impart knowledge to the students about
(CO) - | basic concepts their bonding of transition elements and coordination
L _compounds. ' ) '
UNIT-I -l xR

The covalent bondandth; stfué’turq*of moiéculeé Néféncé bond approach, Concept

of resonance in various ‘organic and inorganic compounds, Hybridization and structure,
— equivalent and non-equivalent hybrid orbitals, Bent’s rule and its applications, VSEPR model for
predicting shapes of molecules and ions congaini?g lone pairs, :
sigma and pi bonds. g ey IR AES SR
UNIT-1I ]

Molecular Orbital Approach: LCAO method, symmetry and overlap for s-s »S=p and p-
p combinations, MO treatment of homonuclear diatomic molecules of 2nd period (B2, C2 N2, O2,
F2) and heteronuclear di-atomic molecules (CO, NO) and their ions.
Intermolecular forces: van der Waals forces, Hydrogen bonding and its applications, effects of
these forces on melting point, boiling point and solubility.
UNIT-III : _
Transition Elements (3d series): General group trends with special reference to
 electronic configuration, variable valency, colour, magnetic and catalytic properties, ability to
form complexes and stability of various oxidation states (Latimer diagrams) for Mn, Fe and Cu.
Lanthanoids and actinoids: Electronic configurations, oxidation states, colour, magnetic

34
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properties, lanthanide contraction, separ
UNIT-1V

Coordination Chemistry: Valence Bond Theory (VBT): Inner and outer orbital
complexes of Cr, Fe, Co, Nij and Cu (coordination numbers 4 and 6). Structural and
stereoisomerisin in complexes with coordination numbers 4 and 6. Drawbacks of VBT. IUPAC

system of nomenclature. Coordination compounds in biological systems: Fe, Cu, Co, Mn, Ni, Zn
and heavy metal ions.

ation of lanthanides (ion exchange method only).

Crystal Field Theory: Crystal field effect,
stabilization energy (CFSE), Crystal field
Symmetry. Factors affecting the magnitude o
for Ox and Tu complexes, Tetragonal distorti

octahedral symmetry. Crystal field
effects for weak and strong fields. Tetrahedral
f D. Spectrochemical series. Comparison of CFSE

on of octahedral geometry. Jahn-Teller distortion.

Square planar coordination.
Text and Reference Books:

S. No. Title , — Author Publisher
1 Inorganic Chemistry: Principles | James E. Huheey Prentice Hall
of structure and reactivity, 4" :
Edition 7 L et 7 ' :
2 Inorganic Chemistry, 4™ Edition D. S. Shriverand P.A. Oxford University
|| Atkins Press
3 | Inorganic Chemistry, 3* Edition | Alan G. Sharpe | University of
: ! Cambridge
4 | A New Concise Inorganic J.D. Lee, ELBS
Chemistry, 4" Edition sOlEL s 1 : f !
S | Inorganic Chemistry, 3" Edition | Grey L. Miessler and | Prentice Hall
) ‘Donald A. Tarr FAES
ANIMAL PHYSIOLOGY AND BIOCHEMISTRY
Course Code VZOO'ZQ_I» '.: - ] | o
Course Title _Animal Physiology and Biochemistry
Type of course Theory v
LTP g A e
Credits 4 - : Yi F
Course Prerequisite | B.Sc Ist Year all . .
C(.;:r:e Ol()lj ective | To make student’s aware about physiological systems and biochemical
(CO) pathways of mammals.
UNIT-I

Nerve and muscle: Structure of a neuron, Resting membrane potentia!, Graded potential,
Origin of Action potential and its propagation in myelinated and non-myelmated. nerve fibres,
Ulnfa-stxﬁcmre:of skeletal muscle, Molecular and chemical basis of muscle contraction

UNIT-II




Digestion: Physiology of digestion in the alimentary canal; Absorption of carbohydrates,
proteins, lipids

Respiration: Pulmonary ventilation, Respiratory volumes and capacities, Transport of
Oxygen and carbon dioxide in blood

Execretion: Structure  of nephron,

Mechanism of
Mechanism

Urine

formation, Counter-current

Cardiovascular system: Composition of blood, Hemostasis, Structure of Heart, Origin and
conduction of the cardiac impulse, Cardiac cycle
UNIT-111

Reproduction and Endocrine Glands :Physiology of male reproduction: hormonal control
of spermatogenesis; Physiology of female teproduction: hormonal control of menstrual cycle.
Structure and function of pltuilm‘y, thyl'oid’ Pﬂl‘a‘ﬁyroid, pancteas and adrenal
UNIT -1V

Carbohydrate Metnbéiism «GlyeOlﬁé, Krﬁbﬁ” Cyélb,,ql’bnwse phosphate pathway,
Gluconeogenesis, Glycogen metabolism, Heview of oletiren s

Lipid Metabolism: Blosynthefns and P oxidation of palm aci
Protein metabolism: Tra;lﬁammatlon, Deamination and U

Physiology Sh edltlon

'I‘ortora, G.J. and Demck‘son,,“ A
BH. y

Enzymes: Introduction?Meché.msm of acﬁb}i, Enzyme Kfqett Tlghﬂ?lmon and Regulation
Text and reference booksa 3 : 5 H 3 : Y % e 5_
1 |‘ : = 5 '-‘_ j;: I B i :
| SNo | Title il “Author I iy o Lﬂllb!ishel‘
1 Principles of Anatomy and

ji:h(’ Wiley & Sons

e

=

2 | Vander's Human — Wldmaler EP, Raff, H. ana [ McGraw Hill
Physmlogy,ll;. edition StrangﬁKT R :alf J
3 | Textbook of Medical .~ v,Guyton, AC.and Hallﬁ " | Harcourt Asia Pvi.
Physiology, l2ﬂ' édum‘l ™ ,_\__ 3 'Ltd/ W.B. Saunders
M3 D = fz . | Company

4 Blochenustry, ) edltlon : :

=y l!_ : -:—7
Ios

w":

5 Pmaplwofa' ‘?tm,
| 6™ edition W‘f

s
e
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Environmental Scienee




UNIT O

multidiagiph
Strocture. ir\i,g'fn‘lq‘lvl'vn(hy‘\

bBrodi oy Al [RRAY RPRTA IR

UNIT

measares of air pollution.
hermal e

moasure of urhan an

-

)

and Waler resounrces

- f 1 "
INIT-IM 4 . "

management. Resettiement and rehabilitation of people; its problems and' concerns. ase studies.
Environmental ethics: Issues and possible solutions. Climate ¢ :
ozone  layer  depletion, nuclear agcidents and holocaust. Case _ studies.
reciamanon. Consumerism and waste products. Environment Protection Act. Air (Prevention and
Conwol of Pollution) Act. Water (Prevention and control of pollution) Act. Wildlife Protection

UNITAV :

among nations. Population explosion ~Family Welfare™ mme, Environment and human
health. Human Rights, Value Education, HIV/AIDS. Women and child Welfare. Role of
Information Technology in Environment and human health. Case studies

Visit 10 2 local area to d ,

1o & local polluted site-Urban dustrial/Agricultural;Study of commeon plants, insects,
bkds;%ofﬁwhwmﬁ,hiﬂslomw-« sl

Text and reference books:

Introduction 1o Fas fronment and Feossslem

e finition and wope ard importance of
NAY nature of environment. Need i piihlie

awarenesy, € oncent of Foonystem

“"“'l'"t ors, L onsumere and dex ompasers, “ru'ﬂgn al p';r:‘ln‘,u'q

Hot spots of Biodiy ereity

Environmental Pollution & Natural Resources: Definition, C auses, sffecis and

Water pollution, Soil pollution. Marine
Hution, Nuclear hazards. Solid waste M

cemire!
pollution, Noise pellution
anagement. Causes, effects and conteal

J industrial wastes.Role of an individual in prevention of pollution Pollution
tanagement: Floods,

stadwes Disaster N i 1 1 b mm “ landstides Natural
esources and associated M ﬁwm exp ; f, tase studies of forost mresources
\ i e
-+ ,. A= e}

Social Issues and the Environment :From Unsustainable 6.Mable development
n problems related (0 energy, Water conservation, rdhwpa Barvesting, watershed

global warming, acid rain
Wasteland

<L Forest Conservation Act, Issues involved in enforcement of environmental legislation

Human Population and the Environment & Field Work: Population growth, variation

‘environemntal assetsriver/forest/grassland/hill/mountain; V s

8. No | Title U Author(S)  Publisher |

A Textbook for Environmental Erach Bharucha

‘Environmental Biology, Agarwal, K.C.2001  [Nidi Publ Lid. | |

Miller T.G. Jr.




MEDICAL DIAGNOSTICS

| Course Code 200 205

Course Title Medical Diagnostics
Type of course Theory
LTP 2 00

| Credits 2

’ Course prerequisite | B.Sc Ist year

} Course Objective To make students familiar with latest techniques available to diagnose
| different diseases, their preventive measures and treatments.

UNIT-I

Introduction to Medical Diagnostics and its Importance
UNIT-II - ! : s

Diagnostics Methods Used for Analysis of Blood: Blood composition, Preparation of blood
smear and Differential Leucocyte Count (D.L.C) using Leishman's: stain, Platelet count using
haemocytometer, Erythrocyte Sedimentary Rate (E.S.R), Packed Cell Volume (P.C.V)

Diagnostic Methods Used for Urine Analysis: Urine Analysis:. Physical characteristics;
Abnormal constituents, : A

| UNIT-III

Non-infectious Diseases: Causes, types, symptoms, complications, diagnosis and prevention of

Diabetes (Type I and Type IT), Hypertension (Primary and secondary), Testing of blood glucose
using Glucometer/Kit ol : -

UNIT-IV T N 7
Infectious Diseases: Causes, types, symptoms, diagnosis and. prevention of Tuberculosis and
Hepatitis SRR 1 o ATy,
Tumours: Types (Benign/Malignant), Detection and metastasis; Medical imaging: X-Ray of
Bone fracture, PET, MRI and CT Scan (using photographs). .~ .-
‘ Text and reference books: g _.‘
“ S.No | Tifle I RE) [ Publisher
1 Preventive and Social Medicine | Park K B.B. Publishers
‘ 2 Textbook of Medical | Godkar P.B. and Godkar Bhalani Publishing
I | Laboratory Technology, I D.P. House
| Edition
- 3 | A Laboratory Manual for Rural Cheesbrough M
; ; Tropical Hospitals, A Basis for
| Training Courses s
1 4 |Textbook  of  Medical | Guylo
| Physiology '

T8 | Pathologic Besks of DF
| vmBgien




ANATOMY AND EMBRYOLOG

Course Code _ki:_r E(TTZOS

Y OF ANGIOSPERMS PRACTICAL

| |

e L) ‘
| Course Title Anatomy and Embryologx of Angiosperms Practical I .'
Type of course | Practical ]
LTP 0 0 4 ' |
Credits 2

|
B.Sc Ist year

Course prere uisite
‘1 Course Objective

To study plant anatomy and embryology through slides and I ,
specimens. "

LIST OF EXPERIMENTS

l. Study of any commonly occurring dicotyledonous plant (for example Solanum nigrum or
Kalanchoe) to the body plan, organography and modular type of growth.

2. Life forms exhibited by flowering plants. (by a visit toa forest or a garden, Study of tree-Jike

it i mboo, banana,-’traveller's‘treg (Revenala maa'&gézscarz‘ensis) and yucca and J
comparison with true trees as exemplified by conifers and dicotyledons. |

technique (Solanum, Boerhavia Helianthq_s,.‘l\/ﬁrabil_is, Nyctanthus,
sections (or prepared slides). Structure of secondary phloem and xyle
Microscopic study of wood in T.S, T.L.S. and RLS, i
6. Field study of diversity in leaf shape, size, thickness, surface properties. Internal structure of
leaf. Structure and development of stomata (using epidermal peels of leaf.

Draceana, Maize) hand
m. Growth rings in wood,

7. Anatomy of the root. Prirnaryand‘:sccondary structure,

8. Examination of a wide range of flowers available in the locality and methods of their
pollination. . s Tl S e

Lo 9. Structure of anther, mici"'(iﬁpérogqnesi's*-v(usjng“‘-s_lides) and pollen grains (using whole mounts),
Pollen viability using in vitro pollen germination, _ W l
10. Structure of ovule and embryo sac development using serial sections) from permanent slides. ,

| I1. Nuclear and cellular endosperm, Embryo - development in monocots and dicots (using |

| permanent slides/dissections). : : :

| 12. Simple experiments to show vegetative propagation (leaf cuttings in Bryop';hyl'lum.

| Sansevieria, Begonia; stem cuttings in rose, salix, money plant, Sugarcane and Bougainvillea).

‘ 13, Germination of non-dormant and dormant seeds.

| Text and reference books:
| | Sr Title | Author
i No.

S5 Bha
:‘J“

[1 The Embryology of
L | Angiosperms
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Plant Propagation:

Ltd., New Delhi
Plant Anatomy J D Mauseth

ANt H E Hartman and D E Kestler Prentice Hall of India Pvt.
Prmcngles and Practices

Benjamin/Cummings

W.H.Freeman and Co.,
Eichhorn New York.
Trees: Their Natural P Thomas
History e

Press, Cambridoe

CHEMICAL BONDING TRANSITION METAL &COORDINATION
. CHEMISTRY PRACTIC

Course Code | CHM203 el
Course Title Chemical"Bonding Transition Metal & Coo rdination
Chemistry Practical . .|
| Type of course __| Practical '

LTP 0 0 4. a4

Credits ' k)2 , BT

Course prerequisite _ | B.Sclstyear ‘ N By

Course Objective _The aim of this course is 1o impart practical knowledge to the
- | students about analysis through titrimetric and complexometric
titration. o Wl

' LISTOFEXPERIMENTS '
Titrimetric Analysis: S ] B B o a ,. s s ‘ :
Preparations of standard solutions (concept of primary and secondary standards), Different units
of concentration (molarity, molality, normality and formality)

(A) Titrations involving Acids-Bases:

Principles of acid-base titrations, Principle behind selection of{m appropriate indicator.
1. Standardization of NaOH solution (standard solution «¢

2. Determination of concentrati

Concept of electrode potential, principle behind selection of an appropriate indicator.
&SMndardi_zaﬁon‘ofKMnOAssoluti standard solution of Mohr’s salt to be prepare

5. Determination of concentration o

‘N-phenylanthranilic acid as intern;

1ala

Publishing Company Inc.,
California, USA
Anatomy of Seed Plants K Peau John Wiley & Sons, New
York
5 The Principles of K Pegeri and Vander Pijl Pergamon Press, Oxford |
Pollination Biology
Biology of Plants P H Raven, R F Evert and SE

Cambridge University |
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to be prepared).

(©) Complexometric Titrations
Principles of complexometric titrations !
6. Determination of concentration of Mg (11) & Zn (II) by titrimetric method using EDTA.
7. Determination of concentration of Ca/Mg in water sample using EDTA.

8. Determination of concentration of total hardness of a given sample of water by
complexometric titration,

(At least 2 experiments from each set.)

Text and Reference Books:

S. No. Title . - Author Publisher !
1 | Inorganic Chemistry: Principles | James E. H,uhée,y Prentice Hall |
- of structure and react1v1ty, 4" ’ o |
' Edition ' ; ;=% |
2 Inorganic Chemlstry, Edltlon | D. S. Shriver and P A “Oxford University 4
Atkins Ny i, s %] Press
3 Inorganic Chejhistr;_@ 3“i Edltlon ‘Alan G. Sharpe "“r . University of
i g il &2 - | Cambridge »
4 | Advanced Practical = Inorganic | Ayodha Singh * | Campus Books 2002

Chemistry =

PHYSIOLOGY AND BIOCHEMISTRY PRACTICAL

|
Course Code | Z00203 '
Course Title A Physmlogy and Bmchemlstry Practlcal 1
-‘ Type of course | Practical _ e B L
LTP po | UG O GL"“ L R
Credits e o B
4 Course prerequisite [ B.Sc Ist year : ' e
L Course Objective | To study plant anatomy and embryology through slides and
| specimens, . .
LIST OF EXPERIMENTS

1. Preparation of hemin and hemochromogen crystals !
2. Study of permanent histological sections of mammalian pituitary, thyroid, pancreas, :
I

| adrenal gland.
Study of permanent slides of spinal cord, duodenum, liver, lung, kidney, bone, cartilage

Qualitative tests to identify functional groups of carbohydrates (Glucose, Fructose,
Sucrose, Lactose),aminoacids and proteins and lipids in given sample.

5. Estimation of total carbohydrates by Dubms/gmhmne mcthod and m pmtems by
Lowry’s method. il ok

- 6. Study of activity of salivary

Z Deteminamm coagulation and |

A w




8. Determination of blood groups of hum

9. Recording of blood pressure of man,

10. An

I'l. Estimation of haemoglobin content.

Text and reference books:

i A R P S ——

an blood sample.

alysis of urine for urea, chloride, glucose and uric acid,

S.No [ Title Author Publisher ]
1 Principles of Anatomy and Tortora, G.J. and John Wiley & Sons f
Physiology 8" edition Derrickson, B.H.
2 Vander’s Human Physiology,11™ Widmaier, E.P., Raff, | McGraw Hill i
edition H. and Strang, K.T.
3 | Textbook of Medical Physiology, 12" ‘Guyton, A.C. and Harcourt Asia Pvt.
edition Hall, J.E Ltd/ W.B. Saunders J
= ) i ; : Company
4 Biochemistry, 6™ edition - Berg, J M,, W.H
R Tymoczko, J. L. and'. | Freeman and Co.
"y Stryer, L ®
5 Principles of Biochemistry, 6™ * | Nelson, D. L., Cox, | W.H. Freeman and
edition M. M. and Lehninger, | Co.
AL
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PLANT PHYSIOLOGY AND METABOLISM

To study concepts behind working of plant body.

Course Code BOT202
Course Title Plant Physiology and Metabolism
| Type of course Theory .'
LTP 4 0 0 ]
 Credits 4 |
Course prerequisite 10+2 Medical ) —I
Course Objective To study underlying mechanism of basic plant metabolic and ’
(CO) physiological processes. ;
L

UNIT-1 FAR - o
Plant-water relations; Importance of water, physical properties of water, imbibitions,
diffusion and osmosis, absorption,__traﬁsport of water, water p(_itentfial‘ and its components;
Transpiration and its si gniﬁéariqe; Factors affecting transpiration; Rqof'pre3sure and guttation.
Mineral nutrition:'%Egséntial'elements_,, macro and rri‘icrommiéhté; Criteria of essentiality
of elements; Role of esscr';‘ﬁal elements; Ti'ai_x_lsport-. of ions across’ cell .A'_Iénémbrane, active and

passive transport, carriers, f;'ham,iels and puinps, Hydroponics.
UNIT-11 e ]

Translocation in ji)hloem: Composition of phloem sap, gir&lin:g experiment; Pressure
flow model; Phloem loading and unloading, . '

Photosynthesis: Phptosynthetic Pigments (Chl
Photosystem 1 and II, _7reapi‘;ion center, antenna mol
Electron transport and fnccﬂgni‘sm of ATP synthesis
fixation; Photorespiration. :
UNIT-III Sl b P Y N ’
Carbohydrate metabolism: Carbohydrates- classification, qcﬁ"cin_rgnce, structure of
mono, oligo and  polysaccharides (starch, cellulose, pectin). - Carbohydrate breakdown.
Glycolysis, anaerobic ré;__spica_t_idh,';;iTCK _cycle; Oxidative ‘phosphorylation, electron transport
mechanism (chemi-osmotic theory), redox- potential, Glyoxylate cycle, Oxidative Pentose
Phosphate Pathway.

Nitrogen metabolism: Protein and amino acid structure features and fu
of nitrogen fixation, importance of nitrate reductase and its regulation,
structure and function of lipids, fatty acid biosynthesis,
fatty acids, storage and mobilization of fatty acids.
UNIT-IV :

Enzymes: Structure and properties; Discovery and nomenclature, characteristics of

- enzymes, concept of holoenzyme, apoen Zyme, coenzymes and al
activity. Mechanism of enzyme catalysis and |

B
i)

a, b, Xanthophylls, carotene);
ecules; z-scheme, photophosphorylation,
wC3, C4and CAM pathways of carbon

nctions. Biology
ammonium assimilation,
P-oxidation, saturated and unsaturated

AL10
el 5




Plant growth development: Defini
growth, seed dormancy, seed germina
physiology of flowering, florigen cor

tions, phases of growth and development, kinetics of
tion and factors of their regulation, plant movements,
1cept, biological clocks, physiology of senescence, fruit

al roles of auxins, gibberellins, cytokinins, ABA, ethylene.

Plant response to light and temperature: Photoperiodism (SDP, LDP, Day neutral
plants); Phytochrome (discovery and structure),

l
red and far red light responses on )
photomorphogenesis: Vernalization.

ripening, Discovery and physiologic

Text and reference books:

I
|
| S. No. | Title Author Publisher | ‘o
1 Plant Physiology | H N Srivastava Pradeep Publishers [ ;
2 A Textbook of Plant ~ = [DrsK Verma and Mohit S. Chand Publishing | J
. Physiology, Biochemistry and | Verma s, ; ‘
Biotechnology T ' ‘ | ‘
3 Fundamentals of Plant V K Jain S. Chand Publishing
Physiology Vgl ) l
4 Plant Physiology S N Pandey and B K Sinha | Vikas Publishing ll
g g ~ ..| House ,
5 Biochemistry and Molecular | Bob B Buchanan, Wilhelm [ Wiley International
biology of Plants Grissem and Russell L Jones - )
6 Experiments in Plant D Bajracharya - | Narosa Publishing
Physiology- A Laboratory ’ House
Manual.

PHYSICAL CHEMISTRY FOR THE BIOSCIENCES

Course Code CHM202 e "y o g

Course Title Physical Chemistry for the Biosciences _

Type of course __| Theory . 3

LTP e ey
1 Credits 4 Med'. : - 3

Course prerequisite 10+2 ica .
‘\ Course Objective The aim of this course is to impart knowledge to the students aboug ba§1c
‘ (CO) concepts of chemical energetic, chemical equilibrium chemical kinetics
’ and spectroscopic methods of analysis.

UNIT-I

Chemical Energetics: Review of the
and definitions of thermochemistry. Concept
formation, integral and differential
energy, bond dissociation energy iy

Laws of The'

odyn

1

3 ‘tand. Stat
) standard s

amics, Imponant principles

2 v




T B T B R P T A T T

enthalpy of a reaction with temperature - Kirchhoff’s equation, Statement of Third Law of
thermodynamics and caleulation of absolute entropies of substances,

Chemical Equilibrium Free energy change in a chemical reaction. Thermodynamic
derivation of the law of chemical equilibrium. Distinction between A¢ and Ao, I.e Chatelier’s
principle. Relationships between Kp, Keand Kx for reactions involving ideal gases.

Photochemistry: Laws of photochemistry. Fluorescence and phosphorescence. Quantum
efficiency and reasons for high and low quantum yields. Primary and secondary processes in
photochemical reactions. Photochemical and thermal reactions,

UNIT-11

lonic Equilibria: Strong, moderate and weak electrolytes, degree of ionization, factors
affecting degree of ionization, ionization constant and ionic product of water. [onization of weak
acids and bases, pH scale, common ion effect. Salt hydrolysis-calculation of hydrolysis constant,
degree of hydrolysis and pH for different salts. Buffer solutions. Solubility and solubility product
of sparingly soluble salts — applications of solubility produet principle.

L Chemical Kinetics :The concept of reaction rates, Effect of temperature, pressure,
catalyst and other factors on reaction rates. Order and molecularity 6f a reaction. Derivation of
integrated rate equations for zero and first order reactions. Half-life of'a reaction. General
methods for determination of order of a reaction. Concept of activation energy and its calculation
from Arrhenius equation. Enzyme kinetics. . N, K R
UNIT-III et 7 Bl T oo

Spectroscopy: Introduction to spectroscopy: Electromagnetic radiation, fundamental
definitions, electromagnetic spectrum, introduction to concepts of absorption and emission ,‘
spectroscopy, Beer-Lambert law. IR Spectroscopy: Fundamental and non-fundamental molecular |
vibrations, IR spectrum, fingerprint and group frequency regions and their significance, Hooke's
law and vibrational frequency. Factors affecti}jg vibrational frequency.

Characterization of functional groups: alkanes, alkenes, alkynes (only alicyclic systems),
aldehydes, ketones, carboxylic acids and their derivatives, hydroxy compounds and amines.
Study of hydrogen bonding. Electronic Spectroscopy: Electronic transitions, singlet and triplet 4

states, dissociation and pred'i:ﬁsidc'iat‘ion,
UNIT-IV 3 g g dimim 3 Nl g

UV spectroscopy: Types of electronic transitions, UV spectrum, Amax, &max,
chromophores, auxochromes, bathochromic shift, hypsochromic shift (definitions and
elementary examples) and solvent effect. Characteristic UV transitions in common functional
groups. General applications of UV spectroscopy. L 3 -

Woodward rules for calculating Amax in the following systems:

OO Conjugated dienes: alicyclic, homoannular, heteroannular.

PMR spectroscopy: Basic principles of NMR spectroscopy, PMR scale, chemical shifts
(concept of shielding and deshielding), factors influencing chemical shifts, simple spin-spin
couplings, coupling constant, chemical shift equivalence, anisotropic effects in alkenes,
alkynes, aldehydes and aromatics. Interpretation of PMR spectra of simple compounds.
Application of UV, IR and PMR in solving structures of simple molecules.

15

Text and reference books:
S.No. | Title Author TPublisher

I | |1 [Physical Chemistry Pt ‘ o




J. de Atkin’s Physical Atkins, P. W. & Paula Oxford University
Chemistry, 9" Edition
Physical Chemistry, 3" Edition | Castellan. G. W
Physical Chemistry, 3" Edition | Mortimer, R. G.
Physical Chemistry for the Chang, R.

Biosciences

Applications of Absorption John R. Dyer:
Spectroscopy of Organic
Compounds,

Narosa
Elsevier

University Science
Books
Prentice Hall.

Spectroscopic Identification of R.M. Silverstein, G.C. Bassler John Wiley & Sons
Organic Compounds & T.C. Morrill

GENETICS AND EVOLUTIONARY BIOLOGY

Course Code 700 202

Course Title Genetics and Evolutionary Biology -
Type of course Theory
LTP 400
Credits 4 |
Course prerequisite | B.Sc Ist year

Course  Objective | To make student aware about genetic material, chrombsomes, their structure
(CO) and function, basis of genetics/inheritance and changes occurring in animal
species during various evolutionary eras.

UNIT-I

Introduction to Genetics :Mendel’s work on transmission of traits, Genetic Variation,
Molecular basis of Genetic Information . Bl o ;

Mendelian Genetics and its Extension :Principles of Inheritance, Chromosome theory of
inheritance, Incomplete dominance and codominance, Multiple alleles; Lethal alleles, Epistasis,
Pleiotropy, sex linked inheritance,extra-chromosomal inheritance :

UNIT-II B ” & " . »

Linkage, Crossing Over and Chromosomal Mapping:Linkage and crossing over,
Recombination frequency as a measure of linkage intensity, two factor and three factor crosses,
Interference and coincidence, Somatic cell genetics — an alternative approach to gene mapping

Mutations:Chromosomal Mutations: Deletion, Duplication, Inversion, Translocation,
Aneuploidy and Polyploidy; Gene mutations: Induced versus Spontaneous mutations, Back versus
Suppressor Mutations.

Sex Determination:Chromosomal mechanisms, dosage compensation
UNIT-II

History of Life :Major Events in History of Life

Introduction to Evolutionary Theories:Lan

Direct Evidences of Evolution: ;
fossils, Phylogeny of horse

e s’ Py -.' F1n 4
= : P
j’nl-‘ h % - '1 .
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Processes of Evolution: ary Change:Organic variations; Isolating Mechanisms; Natural

selection (Example: Industrial melanism); Types of natural selection (Directional. Stabilizing,
Disruptive), Artificial selection

UNIT-1V
Species Concept :Biological species conce
speciation (Allopatric, Sympatric)
Macro-evolution:Macro- -evolutionary Principles (example: Darwin’s Finches) \

Extinction :Mass extinction (Causes, Names of five major extinctions, K-T extinction in '
detail), Role of extinction in evolution

pt (Advantages and Limitations); Modes of

Text and Reference Books:

S.No Title ’ Author Publisher

1 Principles of Genetxcs, gl Gardner E.J. Slmmons M J., | Wiley India
edition Snustad, D.P.

2 Principles of Genetlcs 5th | Snustad, D. P., Slmmons M r John Wiley ‘
edition & and Sons Inc.

3 Concepts of Genetlcs, 10" & Klug, W.S. Cummmgs M R‘ '| Benjamin Cummings |
edition Spencer, C.A - |

4 Genetics- A Molecular Russell, P. J, : 1 Benjamin o
Approach, 3" edition ! g {'Cummings. f

5 Introduction to Genetic | Gnﬂiths AJFE, Wess]er, SR., | W.H. Freemanand | '
Analysis, 9% edition Lewontin, R.C. and Carroll, Co. ’ |

: 3 S.Ba ; ’ |
6 Evolution, 3" edition ___| Ridley, M. ______ |'Blackwell Publishing |
7 Evolutionary Blology | Douglas, J. Futuyma .5 Sinauer Associates. |

PLANT PHYSIOLOGY AND METABOLISM PRACTICAL

Course Code T ,j ijOT204 e
Course Title | Plant Physnology and Metabollsm Practlcal
Type of course J'-Pracfxcal Lad) - J
LTP 0 0 4
e IO-!—Z Medical
C rerequisite ica
: sz gbj:;ive To impart knowledge about plant functions through simple
: _physiological experiments
LIST OF EXPERIMENTS

1. Determination of osmotic potential of plant cell sap by plasmoelytic method.
2,Tosmdytherateofu‘anspnmtmnﬁ'om foharsurfaces A S
3. Calculation of stomatal index and stomatal frequency of a mesophyte :
&Demonsﬂ!ionof}!mmction.




5. Demonstrate the activity of catalase and study the effect of
6. To study the effect of light intensity and
photosynthesis.

7. Comparison of the ra
8. To obtain the action
9. Separation of amino

pH and enzyme concentration.
bicarbonate concentration on 02 evolution in

te of respiration in any two parts of a plant.
Spectrum of chlorophyl| pigment.

acids by paper chromatography.

Demonstration ex
. Bolting.

. Effect of auxins on rooting,
- Suction due to transpiration.

-R.Q.

periments (any two) l

B

< K 4‘
Text and reference books; ¥

i
S. No. | Title , AUtHor "S5 ¥ » "% % [Publishor |
] Plant Physiology : HN Srivastava - Pradeep Publishers '
2 A Textbook of Plang

, DrS K Verma and Mohit . [ S. Chand Publishing
Physiology, Biochemistry and Verma % *

Biotechnology

0

:
1
3 Fundamentals of Plant VK Jain " !'S. Chand Publishing )
Physiology ' : ' _ ;
4 Plant Physiology S N Pandey and B K Sinha . | Vikas Publishing
Tyoy , , House
5 Biochemistry and Molecular Bob B Buchanan, Wilhelm Wiley International
Biology of Plants v Grissem and Russell L Jones |
6 Experiments in Plant D Bajracharya : Narosa Publishing
Physiology- A Laboratory ] | House
Manual. Oa o : = S |
PHYSICAL CHEMISTRY FOR THE BIOSCIEN CES PRACTICAL
Course Code CHM204 - .3
Course Title | Physical Chemistry for the Biosciences Practical
Type of course Practical '
LTP 0 0 4
Credits 2
Course prerequisite 10+2 Medical
Course Objective To impart practical knowledge thermochemistry, pH and
potentiometric measurements and colourimetric experiments




LIST OF EXPERIMENTS

Thermochemist ry

1. Determination of heat capacity of a calorimeter for different volumes.

2. Determination of the enthalpy of neutralization of hydrochloric acid with sodium
hydroxide.

6. Determination of dissociation constant of a weak acid.
(IV) Study the kinetics of the following reactions:
7. Acid hydrolysis of methyl acetate with hydrochloric acid.
8. Saponification of ethyl acetate r

(0% Colorimetry

9. Verification of Lambert-
solution,

Beer's Law for potassium dichromate/ potassium permanganate

10. Determination of pK (incficator) for phenolphthalein,
Text and reference books: ,

S. No. | Title L Author : ___ | Publisher
1 Senior Practical Physical Khosla, B.D; Garg, V.C;; [ New Delh..
Chemistry : Gulati, A. & Chand, R. -
2 Advanced Practical Physical J.B. Yaday | KRISHNA
Chemistry ; ' | Prakashan ~ Media
I : S L (PyLd, 2012
3 Experimental . Physical [ C. Das, B, Behera | Tata McGraw Hill
Chemistry RN e I Publishing
ar bl ; \ _ ‘Company Limited,
4 Experimental " Physical Matthews, G. Peter | Ist edition, Oxford
Chemistry : by i | University  Press,
: ' 1985.

GENETICS AND EVOLUTIONARY BIOLOGY PRACTICAL

@ 1 Course Code 7200204 , |
] 1 Course Title Genetics and Evolutionary Biology Practical

\ | Type of course _| Practical :

‘ LTP , 0 0 4
Credits




B R

Course prerequisite 1042 Medical

Course Objective To impart knowledge about plant functions through simple
physiological experiments

LIST OF EXPERIMENTS

f—
.

Study of Mendelian Inheritance and gene interactions (Non Mendelian Inheritance) using
suitable examples. Verify the results using Chi-square test.

2. Study of Linkage, recombination, gene mappi 2 using the
3. Study of Human Karyoﬁ@g@gﬁ_. d @E Il e 3
4. Study of fossil evidencesmptﬂ ster cast odels and ictur '
5. Study of homology and analogy fror ble specimens/ p :
6. Charts: gl , Nkl o
a) Phylogeny of hoj th diagrams/ cut ou : orse ancestors
b) Darwin’s Finches with'diagrams/ cut outs of beaks of cies
7. Visit to Natural History Mus nd submissi '
% .'I'! - n LT =
& 3 3 4 U
. ' = L {
A 1k ' it
Text and Reference Boo! - "g e
. I' = . : s '.:: _1II- = .:
S.No Ti W i T
1 Principles of G |G E. ey Ind
edition S P s ; AN
2 Principles of G : '
edition ,
3 Concepts of Ge
edition
4 Genetics- A
Approach,
Sal's Introducti
LiNs Analysi;
v T
T
£ N
b lald
e J"z:-'fl."l
oy
4
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CELL AND MOLECULAR BIOLOGY j
|  Course Code DL N e 1? ,
Course Title ) Cell and Molecular Biology -
[ Typeofcourse | Theory S |
LTP — A O 0 ) —_ :'
e T € — ] ]
Course prerequisite B.Sc Medical I1 year |
Course Objective To impart knowledge about details of cell structure, cell ,
organelles and their functions along with structural and functional
[ details of genetic material
J UNIT-I Gt B TR
f Techniques in Biology: Principles-of microscopy; Light Microscopy; Phase contrast
B microscopy; Fluorescence microscopy: Confocal microscopy; Sample Preparation for light
microscopy; Electron microscopy (EM)- Scanning EM and Scan ing Transmission EM (STEM):
l Sample Preparation for electron microscopy; X-ray difﬁ-adtiop ar'i'a_l,y"s_js."”j,_
, UNIT-II R
’ Cell as a unit of L_j\fe: The Cell Theor_yl;'Prokaryotic and cu!garyotic cells; Cell size and .
shape; Eukaryotic Cell components. g oy M * ’
Cell Membrane and Cel] Wall; The functions of membranes; Models of membrane structure; The
fluidity of membranes; Membrane proteins and their functions; Carbohydrates in the membrane; |
Faces of the membranes; Selective permeability of the membranes; Cell wall. Cell Organelles:
Mitochondria: Structure, marker enzymes, composition; Semiautonomous  nature; Symbiont

hypothesis; Proteins synthesized within mitochondria; mitochondrial DNA
Cell Organelles: Chlor plast Structure, marker enzymes, composition; semiautonomous
nature, chloroplast DNA. ER; Golgi'body & Lysosomes:, Structures and roles. Peroxisomes and

Glyoxisomes: Structures, compositi s

Nucleus:  Nuclear Envelope- - tructure - of  nuclear pore  complex; chromatin:
E molecularorganization, DNA _packaging i eukaryotes, euchromatin and' heterochromatin,
- nucleolus and ribosome structure (brief). = ST SRRl O
UNIT-IV LT

=+

+ functions in animals and plants and biogenesis.

Cell Cycle:Overview of Cell cycle, Mitosis and Meiosis; Molecular controls. Genetic
material: DNA: Miescher to Watson and Crick- historic perspective, Griffith’s and Avery’s
transformation experiments, Hershey-Chase bacteriophage experiment, DNA structure, types of
DNA, types of genetic material.

! DNA replication (Prokaryotes and eukaryotes): bidirectional replication, semi-conservative,
|

e R ===

semi discontinuous RNA priming, ¢ (theta) mode of replication, replication of linear, ds-DNA,
replicating the 5'end of linear chromosome including replication enzymes, A
Transcription (Prokaryotes and Eukaryotes) : Erpiils

- Types of structures of RNA (mRNA, tRNA, rRNA), RNA polymerase- various types;

1

ryotes and eukaryotes), genetic code,

T VR T
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l

‘

Regulation of gene expression: Prokaryotes (Lac operon and Tryptophan operon) and in

Eukaryotes.
CELL AND MOLECULAR BIOLOGY PRACTICAL
Course Code BOT303 ' |
Course Title Cell and Molecular Biology Practical |
Type of course Practical | J
LTP 0 0 o+ | !
Credits 2 | !
Course prerequisite B.Sc Medical II year , j |
Course Objective To impart practical knowledge about details of cell structure, cell | ’
organelles and their functions along with structural and functional |
details of genetic material =

LIST OF EXPERIMENTS |
1. To study prokaryotic cells (bacteria), viruses, eukaryotic cells with the help of light and
electron micrographs. L L
2. Study of the photomicrographs of cell organelles
3. To study the structure of plant cell through temporary mounts.

4. To study the structure of animal cells by temporary mounts-sq'uam&us eﬁiﬁlelial cell and nerve
cell. , {

5. Preparation of temporari mounts of striated muscle fiber '
6. To prepare temporary stained preparation of mitochondria from striated muscle cells /cheek

epithelial cells using vital stain Janus green. 3 : _

7. Study of mitosis and meiosis (temporary mounts and permanent slides).

8. Study the effect of temperature, organic solvent on semi permeable membrane.

9. Demonstration of dialysis of starch and simple sugar. -

10. Study of plasmolysis and deplasmolysis on Rhoeo leaf” ur

11. Measure the cell size (either length or breadth/diameter) by micrometry.

12. Study the structure of nuelear pore complex by photograph (from Gerald Karp)

13. Study of special chromosomes (polytene & lampbrush) either by slides or photographs.
14. Study DNA packagingby*mit:rqgraph§. i : 34 -

Text and Reference Books:

S.No Title Author(s) Publisher
1 Genetics- A Molecular Russell, P. J. Benjamin
Approach, 3" edition Cummings.
2 |Introduction to Genetic Griffiths, A.J.F., Wessler, SR., | W. H. Freeman and
Analysis, 9" edition Lewontin, R.C. and Carroll, Co.
= ot S.B.
3 | Evolution, 37 edition Ridley, M. Blackwell Publishing |
|4 | Evolutionary Biology ! J. Futu L inal Associates. 505
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ANALYTICAL TECHNIQUES IN PLANT SCIENCES

 Course Code i BOT308

 Course Title Analytical Techniques in Plant Sciences

. Type of conrse Theory

LTP 4 0 0

' Credits A

_Course prerequisite _| . B.Sc Medical I year

Course Objective To study various techniques used to study plant cell structurs and

7777777777 functions S
UNITA T S,

Imaging and retated Wni ’Pﬁhd w; Light microscopy:;

Fluorescence murmoopy; Mpy' Ut gfi : (a) Flow cytometry
(FACS): (M Apphcat:bqg_ oll fluorescence microscopy: Chtomosome banding, FISH,

chromosome painting; Transmission and Scanning eleetron m
electron microscopy, cryoﬁ on, mgatrve stammg, sﬁadow
etching. FioJ
UNIT-TI C 2 B :

Cell fractioigg!on‘ Centnfugq,tlon Dxfferelntlél and densv jent centrifugation,
sucrose density Mmt 'CsCllz gradlept analytical centnﬁngatmn, il entrifugation, marker
enzymes. Fryony

Radioisotopes: Use in blologlcal tcpsearch auto—radlography, pvlse;éhase experiment.
Spectrophotometry: Prmeigle and its appli c@ﬁon in blologlcal ,reseq:cb, :

UNIT-III e 5

C hromatogmplgiy' clple, Paper chromatography

GLC, HPLC, lon-exdm% 1ge’ ¢ mafogtaphy, Molecular ,.
chromatography. ’a;‘r,f"' 5 ‘fiij;"

~sample preparation for
freeze fracture, freeze

,.41

Characterization of pmggms qnd‘nnele ¢ aci‘d‘é ; asg,ﬂ]iecﬂomm X-ray diffraction;
X-ray crystallography; Charagte fmﬁQ@Ome“’ii‘saﬁ Pl
nucleic acids; Electrophoresis: AGE, PA@E@D&PA@E e W@y-f{% o
UNIT-IV 5?‘ ¢ F“T b S e T ol
Biostatistics: cs, datz %ppulétldrﬁ samples,
Tabular, Graphical;Measures ofcentra ‘tendency: Arithmetic mean, mode, median; Memes ot

dmpemon: Banae mean deviation, variation, standard deviation; Chi-square test for goodness of




ANALYTICAL TECHNIQUES IN p

—
Course Code
e U

LANT SCIENCES PRACTICAL

| BOT307
Course Title Analytical Techniques in Plant Sciences Practical
Type of course Practical
LTP 0 0 4
Credits 2
| Course prerequisite B.Sc Medical IT year
| Course Objective To demonstrate basic techniques used in cell biolo

I rom Ao ————————niques used in cell biology

1.Study of Blotting techniques:
DNA sequencing, PCR throu
2. Demonstration of ELISA.

3. To separate nitrogenous bases by Paper chromato
4. To separate sugars by thin layer chromatography.
5. Isolation of chlo

6. To separate chlo
7. To estimate prot

8. To separate proteins using PAGE.

9. To separate DNA (marker) using AGE.
10. Study of different microse

Southern, Northern
gh photographs.

LIST OF EXPERIMENTS

and Western, DNA fingerprinting,

graphy. .~

roplasts by differential centrifugation.
roplast pigments by column chromato
ein concentration through Lowry’s methods.

graphy.

opic techniques using photographs/mic

; r?graphs (freeze
fracture, freeze etching, negative staining, positive staining, fluorescence and FISH).
11. Preparation of permanent slides (double staining). b

Text and Reference Books: o
S.No Title . \ Author(s) ____ Publisher
1 An Introduction to Practical | Plummer, D.T. | Tata McGraw-Hill
Biochemistry S Mg | Publishing Co. Ltd
2 Plant Microtechnique and | Ruzin,S.E. " [Oxford University
Microsecopy W TR | Press, New York
3 Short Protocols in Molecular | Ausubel, F., Brent, R., | John Wiley & Sons
Biology A Ey | Kingston, R. E.,
&L S e Maore,.‘D‘D., -
‘Seidman, J .G., Smith
4 Biostatistical Analysis. Zar, JH Pearson Publication
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ANALYTICAL METHO

DS IN CHEMISTRY
Course Code

__[Cm3oi

Course Title ___| Analytical Methods in Chemistry
Type of course | Theory

LTP 4 0 0

Credits 4

Course prerequisite

B.Sc Medical 11 year

The aim of this course is to impart knowledge to the students

about qualitative, quantitative analysis and various physical
tmethods of analysis

UNIT-I

Qualitative and quantitative aspects of analysis: Sampling,
errors, accuracy and precision, methods of their éXpression, n
indeterminate errors, statistical test of data; F, Q and't test, reje
intervals. L g 1 B
Optical methods of analysis: Origin of spectra, interaction of radiation with matter, fundamental
laws of spectroscopy and  selection rules, validity of Beer-Lambert’s law. UV-Visible
Spectrometry: Basic principles of instrume

ntation (choice of ‘source, monochromator and
detector) for single and double beam instrumer;_t. ;
UNIT-II

Course Objective

evaluation of analytical data,
ormal law of distribution if
ction of data, and confidence

Basic principles of quantitative analysis: estimation of metal ions from aqueous solution,
geometrical isomers, keto-enol tautomers, )
Infrared Spectrometry: )
& detector) for singl
Structural illustratio
substitution.
UNIT-II1

Flame Atomic Absorption  and Emission Spectrometry: Basic principles of
instrumentation (choice of source, monochromator, detector, choice of flame and Burner designs.
Techniques of atomization and sample introduction; Method of background correction, sources
of chemical interferences and their method of removal. Techniques for the quantitative
estimation of trace level of metal ions from water samples. e
Electroanalytical methd‘.’d’s;;:»glgs;s_‘siﬁcatioq of electroanalytical. methods, basic principle of pH
metric, potentiometric and conductometric titrations; Techniques used for the determination of
equivalence points. Techniques used for the determination of pKa values,

UNIT-IV

, principle and efficiency of the
extraction by solvation and chelatio
extraction: batch, continuous and counte

n. Technique of

unter current extractions. Qualitative and quantitative aspects
of solvent extraction: extraction of metal ions from aqueous solution, extraction of organic
species from the aqueous and nonaqueous media.
Chromatography: Classification, principle and efficiency of the technique.
Mechanism of separation: adsorption, partition & ion exchange.
Development of chromatograms: frontal, elution and d :
Qualitative and quantitative aspeets of chroms tograph




TLC and HPLC.
Text and Reference Books:

r —
|

S. Title Author(s) [ Publisher |
No _ l
1 Vogel's Textbook of Jeffery, G.H., Bassett, J., John Wiley & Sons
Quantitative Chemical Analysis | Mendham, J. & Denney, R.C ]
2 Instrumental Methods of Willard, H.H., Merritt, L.L., Wadsworth Publishing '
Analysis, 7th Edition Dean, J. & Settoe, F.A Company Ltd ,
3 Analytical Chemistry, 6th Christian, G.D John Wiley & Sons
Edition
4 Basic Concepts of Analytical | Khopkar, S.M New Age,
Chemistry R International
iy & Publisher ‘
5 | Exploring Chemical Analysis ' - Harrrs DGy - _| W.H. Freeman
6 | Principles of Instrumental * " " |'Skoog, D.A. HoIlerF J & | Cengage
Analysis Nieman, T A% A Learning
7 | Laboratory Hand Book of =~ =" | Mikes, 0 = | John Wiley & Sons
Chromatographic & Allied = R CIRA TR
Methods " s 1%
ANALYTICAL METHODS IN CHEMISTRY PRACTICAL
Course Code CHM303 ; ]
Course Title L Analytlcal Methods in Chemlstry :,;ractlcal
Type of course | Practical ¢ B i ¥
LTP 0 IT‘-'—.,O 4 o :
Credits T &
Course prerequisite | B. SE"’MedlcalII year o
Course Objective | "The aim of this course is fo imp ractlcal knowledge to the
CE o studen about quahtatlve quantitz nve analys.ls and various
i . physgc f 'speehséopi& methods anal sis.
L] K._ngﬂ'.‘r‘. ;J T o
j I‘x;ﬁT QE—EXPERIMENTS’ o
1. Separation Techmques ¥
1. Chromatography:
(a) Separation of mixtures
u (i) Paper chromatographic separation of Fe3+, Al3+, and Cr3+.
(ii) Separation and identification of the monosaccharides present in the given mixture (glucose
& fructose) by paper chromatography. Reporting the Rf values. j
(b) Separate a mixture of Sudan yellow and Sudan Red by TLC technique and identify them on '

L the basis of their Rf values.

(©) Chmmatogmphio separation of the active mgredwnts of plants. ﬂnwers and Jukm by 'I’LC
3 Wﬂa@pﬂoﬂhemvmaemmddﬁ : - :
AS. Mﬂyai&m*anﬂ i




|
|
|
i
I
——d

(1) Determination of pH of soil.

(1) Total soluble salt

(i1) Estimation of caleium, magnesium, phosphate, nitrate
. Spectrophotometry

=

i
. Determination of dissolved OXygen in water,

- Determination of chemical oxygen demand (COD).

‘ 3. Determination of Biological oxygen demand (BOD),

2 N

Text and Reference Books:

| S ] Title Author(s) Publisher
No
I | Vogel's Textbook of | Jeffery, G.H., Bassett, J., John Wiley & Sons
. Quantitative Chemical Analysis [ Mendham, J. & Denney, R.C ]
2 | Instrumental Methods of “Willard, H.H., Merritt, L.L., | Wadsworth Publishing |
| | Analysis, 7th Edition | Dean, J. & Settoe, F.A | Company Ltd |
3 ; Analytical Chemistry, 6th Christian, GD. [ John Wiley & Sons [
Edition : %, o ‘
4 | Basic Concepts of Analytical Khopkar, S.M . |'NewAge,
| | Chemistry = i : - | International \
, | & ' .| Publisher |
' 5 | Exploring Chemical Analysis | Harris, D. C | W.H. Freeman |
l | 6 ‘| Principles of Instrumental Skoog, D.A. Holler F.J. & Cengage i
| | | Analysis 1 Nieman, T A. ; Learning
7 | Laboratory Hand Book of Mikes, 0 | John Wiley & Sons L
l Chromatographic&Alli?'d T &3 l
Methods g S I
| MOLECULA&MODELLIN G & DRUG DESIGN
‘l | Course Code CHM305 b
5 | Course Title f"fjﬂi’[ojéélilar:Mgdelligg@ Drug Design
| Type of course s oL T —— i e
| LTP .V, BT s iR e
’ Credits A SR Tl T
Course prerequisite B.Sc Medical II year !
Course Objective To impart theoretical knowledge about molecular modeling used
in drug design.
UNIT-1

Introduction. Useful Concepts in Molecular Modelling: Coordinate Systems. Potential
Energy Surfaces. Molecular Graphics. Surfaces, Computer Hardware and Software. The
Molecular Modelling Literature, : :
Force Fields: Fields. Bond Stretching, Angle Bending. Introduction to nonbonded interactions,
4 Electrostatic interactions. van der Waals Interactions n Molec

DNS,

Ly : ns. Llydrogen bonding in Molec lar
Mechanics. Foree Field Models for the Simu ition of Liquid Water, RO




| UNIT-11

Energy Minimization and Computer Simulation: Minimization and related methods for

exploring the energy surface. Non-derivative method, First and second order minimization

methods. Computer simulation methods, Simple thermodynamic properties and Phase Space.

RBoundaries. Analyzing the results of a simulation and estimating Errors.

UNIT-IN |
Molecular Dynamics & Monte Carlo Simul

ation: Molecular Dynamics Simulation
Methods. Molecular Dynamics using simple models

- Molecular Dynamics with continuous
potentials. Molecular Dynamics at constant temperature and pressure, Metropolis method. Monte |
Carlo simulation of molecules. Models used in Monte Carlo simulations of polymers.
UNIT-IV

Structure Prediction and Drug Design: Structure prediction - Introduction to comparative
Modeling. Sequence alignment, Constructing and evaluating a comparative model. Predicting

protein structures by ‘Threading”, Molécular'docking. Structure based de novo ligand design,
Drug Discovery — Chemoinformatics— QSAR. e IF

Text and Reference Books:

B Title . Author(s). [ Publisher |
| No . Lo~
| T | Molecular Modelling Principles | Leach, A .R . - | Longman W
| | and Application ¢ s 5 4
’ 2 | Molecular Dynamics Simulation | ‘Haile, JM John Wiley and Sons
{ | Elementary Methods M aper, LEl :
[3 [ QSAR and Molecular Modeling | Gupta, S.P. __| Anamaya Publishers | |
MOLECULAR MODELLING & DRUG DESIGN PRACTICAL ‘
LCourse Code - _'”CHM307 = e |
| Course Title | Molecular Modelling & Drug Design Practical |
Type of course | Practical - e D e
LTP ) T Ot 4 3 B, e e !
Credits R . , s i
Course prerequisite | B.Sc Medical Il year | $ - -
Course Objective “To impart practical knowledge about molecular modeling used in
drug design. '
LIST OF EXPERIMENTS

I. Compare the optimized C-C bond lengths in ethane, ethene, ethyne and benzene.
Visualize the molecular orbitals of the ethane ¢ bonds and ethene, ethyne, benzene and
pyridine  bonds. :

2. (a) Perform a conformational analysis of butane. (b) Determine the enthalpy of " |
isomerization of cis and trans 2-butene, |
3. Visualize the electron density and electrostatic potential maps for LiH, HF, N2, NO and

CO and comment. Relate to the dipole moments, Animate the vibrations of these

4. (a) Relate the charge on the hydrogen om in h




5. (a) Compare the shapes of the molecules: I-butanol, 2-butanol, 2-methyl-1-propanol,
and 2-methyl-2-propanol. Note the dipole moment of each molecule. (b) Show how the
| shapes affeet the trend in boiling points: (118 °C, 100 °’C, 108 °C, 82
J 6. Build and minimize organic compounds of your choice containing the following
1 functional groups. Note the dipole moment of each compound: (a) alkyl halide (b)
] aldehyde (¢) ketone (d) amine (¢) ether () nitrile (g) thiol (h) ¢
amide.
7. (a) Determine the heat of hydration of ethylene. (b) Compute the resonance energy of ‘
benzene by comparison of its enthalpy of hydrogenation with that of cyclohexene.
8. Arrange 1-hexene, 2-methyl-2-pentene, (E)-3=methyl-2-pentene, (Z)-3-methyl-2-
pentene, and 2,3-dimethyl-2-butene in order of increasing stability.

| 9. (a) Compare the optimized bond angles H20, H2S, H2Se. (b) Compare the HAH bond
arewith the results from qualitative MO

°C, respectively).

character. (b) Compare the basicities of the nitrogen atoms in ammonia, methylamine,
dimethylamine and trimethylamine. ‘
l
arboxylic acid (i) ester (j) [
|

angles for the second row dihydrides and comp
theory. -l
Note: Software: ChemSketch, Ar
(dasl1er.\\mstl.edu/fté), WebLab
Text and Reference Books:

gu"s'i,ab_ (www.planaﬁarsoﬁ{vaiéféoﬁib,_ TINKER 6.2
Viewer, Hyperchem, or any similar Software.

I
| S. Title | Author(s) "l " Publisher
' No A i g ' SR
l I | Molecular Modelling Principles |Leach, AR . | Longman
4 and Application i3 ho T, Sl | |
2 | Molecular Dynamics Simulation Haile, JM John Wiley and Sons
Elementary Methods P ¥
3 | QSAR and Molecular Modeling | Gupta, S.P. o+ | Anamaya Publishers
o 4 - S ' " g |
RESEARCHN[ETHODOL GY FOR CHEMISTRY
Course Code pa. | GHIMIS0Y o= | o > el
Course Title iy g ifReséﬁi‘éthﬂﬂiqddlogy For Cheml§t_gg
Type of course & i Theory i I P
LTP el 5 T 207y . o
Credits " PO SETITY eI
Course prerequisite B.Sc Medical II year
Course Objective To impart theoretical knowledge about various research
methodology used in chemistry viz. Chemical safety, data
+ handling. :

UNIT-I

Literature Survey: Print: Sources of information: Primary, secondary, tertiary sources;
Journals; Journal abbreviations, abstracts, current titles, reviews, monographs, dictionaries, text-
books, current contents, Introduetion to Chemical Abstracts and Beilstein, Subject Index,
Substance Index, Author Index, Formula Index, and other Indices with examples. L




|
‘
!

"

£y

Digital: Web resources, E-journals, Journal
Impact factor, H-index. E-consortium, UGC infor
communities, Blogs, Preprint servers, Search
Wiki- Databases, ChemSpider
UNIT-II

Information Technology and Library Resources: The Internet and World Wide Web.
Internet resources for chemistry. Finding and citing published information. Methods of Scientific
Research and Writing Scientific Papers: Reporting practical and project work. Writing literature
surveys and reviews. Organizing a poster display. Giving an oral presentation. Writing scientific

papers — justification ‘for scientific contributions, bibliography, description of methods,
conc.]usmns, the need for illustration, style, publications of scientific work. Writing ethics.
Avoiding plagiarism.

UNIT-III

Chemical Safety and Ethical Handling of Chemicals:
protective environment, protective apparel, emergency procedure
and first aid, laboratory ventilation. Safe storage and use of h
working with substances that pose hazards

: engines, Scirus, Google Scholar, ChemIndustry,
, Science Direct, SciFinder, Scopus.

Safe working procedure and

chemicals.
UNIT-1V

Data Analysis:The Investigative Approach: Making and Recording Measurements. S|
Units and their use. Scientific method and design of experiments. Analysis and Presentation of
Data: Descriptive statistics, Choosing and using statistical tests. :
Chemometrics. Analysis of variance (ANOVA), Correlation and regression, Curve fitting, fitting
of linear equations, simple linear cases, weighted linear case, analysis of residuals, General
polynomial fitting, linearizing transformations, exponential function fit, » and its abuse. Basic
aspects of multiple linear regression analysis. - o« L _-
Electronics: Basic fundamentals of electronic ecircuits and their components used in circuits of
common instruments like spectrophotometers, typical circuits involving operational amplifiers
for electrochemical instruments. Elementary aspects of digital electronics.

Text and Reference Books:

A L

S. Title Author(s) Publisher

No

1| Practical skills in chemistry. 2nd | Dean, J. R, Jones, A. M., Prentice Hall
Ed Holmes, D., Reed, R,
=Y Weyers, J. & Jones, A. 7 7

2 | Data analysis for chemistry Hibbert, D. B. & Gooding, J. | Oxford University
: 5 J = Sy ey -

{3 | Quantitative chemical analysis. | Harris,D.C | Freeman

6th Ed
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[ How to use Excel in analytical Levie,R.de ‘Cambridge University
chemistry and in general Press
scientific data
analysis

CELL BIOLOGY, BIOTECHNOLOGY AND REPRODUCTIVE BIOLOGY

Course Code 700301
Course Title Cell Biology, Biotechnology and Reproductive Biology
Type of course Theory : A g
LTP 4 000 WHiY: W
Credits 4 L T - 7 Sy ¥ E L e
Course prerequisite | B.Sc IInd year e L
Course  Objective 1. ]_?d”enablevthe.students"tb»Learn various aspects of cell biology and
(CO) techniques of biotechnology: z %%
2. Toaware the ,st‘udents. about vaﬁi_ous,'lie,,prodncti‘ve processes and the
modern techniques to assist these processes.
UNIT-I 4l E, .8

action, steroids, glycoproein hormones, and prostaglandins, r

i y y . ads 3

Introduction to cell and molecular biél(‘)gy: Discovefityan*bel{l, basic properties,
eukaryotic and prokaryotic cells, viruses. Structure and functions of Plasma membrane:
Chemical composition of membrane, structure and function of membrane proteins, Fluid
Mosaic Model, Membrane potential and nerve impulse o

Interacti’cﬁa,'bé'tgyeen: cell and their egvii‘onniéli_t}: Interaction of cell with
extracellular materialy” Tight Junctions, Gap Junctions.and Plasmodesmata mediating
intracellular communications; cell wall. T .

Membrane Trafficking: Endoplasmic Reticulum, Golgi complex, Types of

vesicle transport and their functions, lysosomes. s

Cytoskeleton and- Cell motility: Study of i%g;ﬁqskdléfdn, microtubules,
intermediate ﬁlaments, rmcrqﬁlaménts R e Pl |
UNIT-II Lo T T E R 9 N
Biotechnology: Recombinant DNA technology and its applications, Cloning vectors:
Plasmids, Cosmids, Phasmids, Lamda Bacteriophage, BAC, YAC, MAC and Expression
vectors.
Restriction enzymes: Nomenclature, detailed study of Type I
Construction of genomic and cDNA libraries, Southern, Northern and Western Blotting,
DNA sequencing (Sanger Method), Polymerase Chain Reaction.

Reproductive Endocrinology: Gonadal hormones and mechanism of hormone

=

LIl O]
bt R
o~ .-




secretion in male and female; Reproductive System: Development and differentiation of

gonads, genital ducts, external genitalia, mechanism of sex differentiation.

UNIT-IV

Reproductive Health:
management;

Infertility in male and female: causes,
Assisted Reproductive Technology: sex selection,

diagnosis and

sperm banks, frozen

embryos, in vitro fertilization, ET, EFT, IUT, ZIFT, GIFT, ICSI, PROST; Modern

contraceptive technologies; Demographic terminology used in family planning

Text and reference books:

S.No | Title Author Publisher
1. | Cell and Molecular Biology P.K. Gupta Rastogi publications
2. | Knobil, E. et al. (eds). ' The Physiology of Raven Press Ltd
. |'Reproduction:
3. | Animal Physiology Himalyan Publishing,

| Mohan P. Arora e

House

4. | G Karp, EDP & De Robertis

Cell-and Molecular Biology,
: * o | Co Philadelphia , 8

EMF , WB Saunders,

" | Edn 1995.
5. | Albert Essential Cell Biology |, New York, 3" Edn ,
i 8 1997
CELL BIOLOGY, BIOTECHNOLOGY AND REPRODUCTIVE BIOLOGY
PRACTICAL H 2
Course Code Z0.0‘-;(E ‘ '
Course Title | Cell"-_Biology, Blotechnoldgy and Reproductive
" Bmlogy Practical P
Type of course | Practical T f!'
LTP EREALY S P o e dL B ’
Credits e T S R
Course prerequisite . | B.Sc lInd T i "
Course Objective .| To impart practical knowledge about basnc animal cell structure
| and cytological detal Is of reproductive cells and organs

List of experiments:
1. Study of cell cycle through model.

2. Cells present in human blood (WBC, RBC count and hemoglobin estimation)

3. Study the phenomenon of osmosis

4. Examination of vaginal smear of rats from live animals.

5. Blood clotting and bleeding time
6. Erythrocyte sedimentation rate

using blood.

7. Examination of histological sections from p

 testis, epididymis and accessory gl: ands
 fallopian mbe,utm(pmhfmtwe ¥

Text and um'ence bOOIiS‘




S.No | Title — | Author | Publisher

(‘ellg@j\{lolccu]nr Biology | P.K. Gupta - l{a—st};é publications

2. | Knobil, E. et al. (eds). The Physiology of | Raven Press Ltd
i I R Reproduction,

L
-

APPLIED ZOOLOGY

_Course Code Z00305 B '

Course Title Applied Zoology , | ]

Type of course Theory o ‘

LTP 4 0 0 | |

Credits 3 P | |

‘ Course prerequisite B.S¢ Medical Ilyear - © o *{1 |

.v- | Course Objective To aware students about the various types of parasites and their ‘

relationship with their hosts. To find out some organisms which .

| are fetal. to animals and try for the control measures against them. | |
UNIT-I

Introduction to Host-parasite Relationship: Host, Definitive ‘host, Intermediate host,
Parasitism, Symbiosis, (;?ommensalism, Reservoir, Zoonosis; Epidemiology of Diseases:
Transmission, Prevention and control of diseases: Tuberculosis, Typhoid - '
UNIT-II =i} : i ok Tkt

Rickettsiac and Spirochaetes: Brief account of Rickettsia prowazekii, Borrelia recurrentis
and Treponema pallidum; Parasitic Protozoa: Life history and pathogenicity of Entamoeba
histolytica, Plasmodium vivax and Trypanosoma gambiense’ ey
UNIT-III N - A W

Parasitic Helminthes: Life history and pathogenicity of Ancylostoma duodenale and
Wuchereria bancrofti; Insects of Economic ‘Importance: Biology, Control and damage caused by

- .

Helicoverpa armigera, Pyrilla perpusilla and Papilio demoleus, Callosobruchus chinensis,

#

2

Sitophilus oryzae and Tribolium castaneum; Insects of Medical Importane: Medical importance
- and control of Pediculugg{xufﬁ}mﬁgﬁerpogis;“-Anqp};leles,w.Cul;ex,r -A‘edés_-, Xenopsylla cheopis
UNIT-IV o o BER T AN g . N
Animal Husbandry: Preservation and artificial insemination in cattle; Induction of early
puberty and synchronization of estrus in cattle; Poultry Farming: Principles of poultry breeding,
Management of breeding stock and broilers, Processing and preservation of eggs v
Fish Technology: Genetic improvements in aquaculture industry; Induced breeding and

transportation of fish seed
Text and Reference Books:
‘.-N'? ) I, F ij
1 | Preventive and Social
|| Medicine, 16" Edition _
2 T Parasitology, 2




A Fdlhon Arora, B T
3 Ag.multuml Pests of India ' /—\l_wnil, A.S k_aiydr_li -
and South | ast Asia Publishers
4 1A A;mulluml E mnnmlngy | Dennis, 1 | Timber Press
S Reproduction in Farm y Hafez, E.S. 1.  Lea & }dhlgé_rmlgh-e.r ' |
lAmmals 0000 | | . |
I

APPLIED ZOOLOGY PRACTICAL l

Course Code Z00307 |
Course Title Applied Zoolojy Practical |
Type of course Practical ... — |
| LTP 0" i __4.'1 . 4 ;-ff‘:—,.._ : ;
Credits W 3 T ety ] F |

Course prerequisite

| B.Sc Medical T year

Course Objective | To aware students about dlﬂ'eretxt techmques used in studying

}‘varlous types of causative agents of diseases. So that they can
3 easﬂy ﬁndout the symptoms of dlﬁ'erent dlSeases

]
. LIST OF EXPER];MENTS 4
I. Study of Plasmodium v1vax, Entamoqba histolytica, Trypanosoma gamb;ense
Ancylostoma duodenale and Wuchereria bancroﬁl and: thelr life stages*thmugh
permanent slldes/photomlcrographs or speclmens o
2. Study of arthropod vectors associated with human diseases: PedlcultIs,

|
|
I
Anopheles, Aedes and‘Xenopsylla ' \' 3 |
3. Study of insect damage fferent plant parts/stored grams through damaged l
products/photographs T : Nl !
4. Identifying feature and economic importance of Hehco a (H othrs) armigera,
Papilio demoleus, Pynua perpiiéxlla, 'Callosobruchus chmensu;, Stt‘oplu'ius oryzae and ‘
Tribolium castaneum = . T ity = e

5. Visit to poultry farm or a,mmal'breedl'*'

g centre Submxsswn df visit report

| Biotechnology Genetic
;‘AW‘I H 168

6. Maintenance of freshWater«aqualglum ‘ o g i ae

Text and Reference Books: L § ﬁj e - i e SRR
S.No Title Author(s) Publisher
1 Medical Parasitology, 2™ Arora, D, R and CBS Publications

Edition Arora, B

2 Agricultural Entomology | Dennis, H Timber Press i
3 Reproduction in Farm Hafez, E. S. E Lea & Fabiger Publisher
4 | Aquaculture and Fisheries | Dunham R.A. CABI publications




AQUATIC BIOLOGY

Course Code

ourseCode 1200309 D =
| Course Title _| Aquatic Biology - I
M_if_ ! »'l’l\cz{l-yﬁ—-‘h e e}
TP 7 v —————— —
Credits 4 — -

Course prerequisite

'B.Sc Medical 11 year ———

To provide the knowledge of different types of habitats in
ecosystem and their importance for the living being, so that we
can make our environment a pollution free.

UNIT-I

Course Objective

Aquatic Biomes: Brief introduction of the aquatic biomes: Freshwater ecosystem (lakes,
wetlands, streams and rivers), estua

ries; intertidal zones, oceanic pelagic zone, marine benthic
zone and coral reefs. by o Nk -
UNIT-II .-

Freshwater Biology: Lakes:
morphometry,

Physico—chemical Characteristics: Light, Temperature, Thermal stratiﬁcation,_ Dissolved Solids,

Carbonate, Bicarbonates, Phosphates and Nitrates, Turbidity; dissolved gases (Oxygen, Carbon
dioxide). 4 : g :

UNIT-III !

Nutrient Cycles in Lakes-Nitrogen, Sulphur and Phosphorous. Streams: Different stages
of stream development, Physico-chemical environment, Adaptation of hill-stream fishes.Marine
Biology: Salinity and density of Sea water, Continental shelf, Adaptations of deep sea
organisms, Coral reefs, Sea weeds. . i g

Management of Aquatic Resources: Causes of pollution: Agricultural, Industrial,
Sewage, Thermal and Oil spills, Eutrophication, Management and conservation (legislations),
Sewage treatment; Water quality assessment- BOD and COD.

Origin and classification, Lake as an Ecosystem, Lake

Text and Reference BOQkS. P

S, 3o £

S. Title = = oSlOREEiAuthors) | Publisher
No
1 Bioresources Ecology 3rd Anathakrishnan

Edition
2 | Limnology, 2nd Edition Goldman
3 | Fundamentals of Ecology, 5th Odum and Barrett

| Edition e e

4 | Chemical and biological Trivedi and Goya

methods for water pollution




AQUATIC BIOLOGY PRACTICAL

Course Code

Course Title

et e s

| Aquatic Biology Practical

Type of course Practical

LTP o o 4
Credits |2

Course prerequisite B.Sc Medical II year

Course Objective

To give the training to the students regarding different techniques
used in determination of various parameters of water and soil, so
that we can check the their quality.

LIST OF EXPERIMENTS

1. Determine the area of a lake using graphimetric and gravimetric method.
2. Identify the important macrophytes, phytoplanktons and zooplanktons

present in a lake ecosystem.

3. Determine the amount of Turbidity/transparency, Dissolved O_xyge’fg,_, Free
Carbon dioxide, Alkalinity (carbonates & bicarbonates) in'water collected
from a nearby lake/ water body. e 5 LR o8

4. Instruments used in limnology (Secchi disc, Van Dorn Bottle, Conductivity
meter, Turbidity meter, PONAR grab sampler) and their significance. "
5. A Project Report on a visit to a Sewage treatment plant/Marine bior,gsefvél

Fisheries Institutes. A

Text and Reference Bool_é;‘* 1

-
.

B Title;,. %
No W)

. Author)

e

Publisher

g

Edition !

I | Bioresources Ecology 3rd:

. |Anathakrishnan

e

2 | Limnology, 2nd Edttlon

e oo Goldmab . o - A" .

if B,

3 | Physicochemical Methods for :
Water and Wastewater = =~

[Pawlowski-— 7

oy
P s

Treatment, 1™ Edition. .~ | ¥ % "‘Lﬁf BENLS &%

Course Code BOT309

Course Title Floriculture

Type of course Theory

LTP P 2 0 0

Credits 2
| Course prerequisite | B.Sc lind year

Course  Objective | To provide knowle

whlch may motivat




Introduction: History of gardening; Importance and scope of floriculture and landscape
gardening.

Nursery Management and Routine Garden Operations: Sexual and vegetative
methods of propagation; Soil sterilization; Seed sowing; Pricking; Planting and transplanting;
Shading; Stopping or pinching; Defoliation; Wintering; Mulching; Topiary; Role of plant growth
regulators.

UNIT-II

Ornamental Plants: Flowering annuals; Herbaceous perennials; Divine vines; Shade
and ornamental trees; Ornamental bulbous and foliage plants; Cacti and succulents; Palms and ]
Cycads; Ferns and Selaginellas; Cultivation of plants in pots; Indoor gardening; Bonsai. J

| /
!
%

UNIT-III
Principles of Garden Desngns' Enghsh, Ttalian, French, Persian, Mughal and Japanese
gardens; Features of a garden (Garden wall, Fencing, Steps, Hedge, Edging, Lawn, Flower beds,
Shrubbery, Borders, Water garden. Some Famous gardens of India. ..
Landscaping Places of Public lmportance Landscaping hlghways and Educational
institutions. . :
UNIT-IV A
Commercial Florlculture' Factors affecting flower productlon, Production and
packaging of cut flowers; Flower arrangements; Methods to prolong vase life; Cultivation of
Important cut flowers (Carnation, Aster, Chrysanthemum, Dahlla, Gerbera, Gladiolous,
Marigold,Rose, Lilium, Orchlds) : ;
Diseases and Pests of Ornamental Plants. R N :
Text and reference books:. W r g ¥

S. No. Witle, " _ Author Publisher
1 |FloricultureinIndia -~ | . Randhawa,G.S.and | Allied Publishers.
| Mukhopadhyay, A

i3 i 1

Apicu‘ituré and Sericulture

| Course code 700315
| Course title Apiculture and Sericulture
Type of course Theory |
LYP - 1200 |
_Credits 2 |
Course objective | To impartbas:cknowl e about reai and silkworms fo; . ‘
‘ : commercial production o e :

UNIT-I







Biology of Bees: Classification and Biology of Honey Bees; Social Organization of Bee
Colony

Rearing of Bees and Bee Economy: Artificial Bee rearing (Apiary), Beehives — Newton and
Langstroth; Products of Apiculture Industry and its uses
UNIT-II

Introduction and Biology of Silkworm: Sericulture: Definition, history and present status
Mulberry and non-mulberry Sericulture: Life cycle of Bombyx mori
UNIT-111

Rearing of Silkworms: Rc.armg house and rearing appliances; Disinfectants: Formalin,

bleaching powder; Silkworm rearing technology: Farly age and Late age rearing; Spinning,
harvesting and storage of cocoons

!
UNIT-1V !

Pests and Diseases of honey bees and silkworm: Bee Diseases and Enemies; Pests of

silkworm: Uzi fly, dermestid beetles and vertebrates; Pathogenesis of silkworm diseases: Protozoan,
viral, fungal and bacterial

Text and reference books:

: !
S. no. Title Author Publisher ; ‘
I Apiculture ’ |'P J Prost - [ Oxford and IBH, New |
‘ | Delhi

2 Apiculture . | DSBisht - | ICAR Publication

3 Beekeeping in India S Singh ~. | ICAR Publication

4 Handbook of Practical Sericulture S.R.Ullaland MN. | CSB, Bangalore

k. § _ | Narasimhanna
5 Handbook of Silkworm Rearing | Agriculture and Technical | Fuzi Pub. Co. Ltd.,
: | Manual-1 . | Tokyo, Japan

ECONON[IC BOTANY AND BIOTECHNOLOGY

Course Code BOT302

Course Title | Economic Botany and Bmtechnologx

Type of course g e 'Iheory , o rgEz

LTP W d % 0, ,o p e

Credits B o

Course prerequisite B.Sc Medical II year

Course Objective To study economically important plants and recombinant DNA ,
techniques. ’

UNIT-I

Origin of Cultivated Plants: Concept of centres of origin, then' importance with
reference to Vavilov’s work e e e )

Cereals : Wheat, Rice, Maize -Origin, morp
Legumes: General account with special re
UNIT-! 5




Spices: General account with special reference to clove and black pepper (Botanical
name, family, part used morphology and uses)
Beverages: Tea, Coffee (morphology, processing, uses)
UNIT-111

Oils and Fats: General description with special reference to groundnut
Fibre Yielding Plants: General description with special reference to Cotton (Botanical name,
family, part used, morphology and uses)
Plant tissue culture: Micropropagation ; haploid production through androgenesis and
gynogenesis: brief account of embryo & endosperm culture with their applications |
UNIT-1V

Recombinant DNA Techniques: Blotting techniques: Northern, Southern and Western
Blotting, DNA Fingerprinting; Molecular DNA markers i.e. RAPD, RFLP, SNPs: DNA
sequencing, PCR and Reverse Transcriptase- PCR. Hybridoma and monoclonal antibodies,

ELISA and Immunodetection. Molecular diagnosis of human disease, Human gene Therapy.
Text and reference books: R, e - S pe iy,

-

__S. no. Title ' Author Publisher | ;
[ 1 Economic Botany in the Tropics . | Kochhar, S.L. . .| MacMiillan Publishers |
| 2 India
| 2 Plant Tissue Culture: Theory and - Bhojwani, S.S.and [ Elsevier Science ‘
| Practice ___ | Razdan, M.K ' 1 "L8 J
3 Molecular Biotechnology- | Glick, B.R,, Pasternak, | ASM Press
Principles and Applications of = | JJ. e |
recombinant DNA ~ © ' T '

ECONOMIC BOTANY AND BIOTECHNOLOGY PRACTICAL

&
s 5

Course Code ~ | BOT304 i A
Course Title _ | Economic Botany and Biotechnology Practical
Type of course R gt T T T —
LTP nER 0 3 ol
Credits i {28 R e T
Course prerequisite | B.Se Medical I1 NEAL i
Course Objective To impart practical knowledge about economically important
plants and recombinant DNA techniques.
LIST OF EXPERIMENTS

I Study of economically important plants: Wheat, Gram, Soybean, Black pepper, Clove
Tea, Cotton, Groundnut through specimens, sections and microchemical tests

2. Familiarization with basic equipments in tissue culture.
3. Study through photographs: Anther culture, somatic embryogenesis, endosper
embryo culture; micropropagation.
4. Study of molecular techniques: PCR, Blott
Text and reference books: P




T i

- Consistency of Molecular Phylogenetic Predic
Applications of Bioinformatics: Structural B

S, ho T T e, _Publisher
1 Economic Botany in the Tropics | _K_thil‘ar, S T ‘MacMillan Publishers
India
2 Plant Tissue Culture: Theory and‘dﬁBro:i wani, S.S. and -*%;/ier-_gc—iencc
Practice Razdan, M.K S
3 Molecular Biotechnology- Glick, BR, Pasternak, ASM Press
Principles and Applications of Jul.
recombinant DNA Ll *: =
BIOINFORMATICS
Course Code BOT306 el
Course Title Bioinformatics __1 r
Type of course Theory Bl |
LTP 4" - 200" 00 . F 3 |'
Credits 457 - ] .
Course prerequisite B.Sc Medical Tyear . =
Course Objective To give knowledge about creation and usefulness of plant
databases and softwares related to it. '
UNIT-I

Introduction to Bioinformatics: Introduction, Branches of Bi(‘)infprmatics, Aim, Scope
and Research areas of Bioinformatics. 3 {

Databases in Bioinformatics: Introduction, Biological Databases, Classification format of
Biological Databases, Biological : g

Database Retrieval System.

UNIT-I1

Biological Seqqencel'-;Dat‘abases: National Center for Bi

E ‘ _ otechnology Information
(NCBI): Tools and Databases.of NCBI, Database Retrieval Tool, Sequence Submission to NCBI,

Basic local alignment search tool" (BLAST), Nucleotide Database, Protein Database, Gene
Expression Database. = '+ i ™ »

EMBL Nucleotide Sequence [ Database (EMBL-Bank): ;Intrqductiqg,; Sequence Retrieval,
Sequence Submission to EMBL, Sequence analysis tools, :

UNIT-III R
DNA Data Bank of Japan (DDBJ): Introduction, Resources at DDBJ, Data Submission at

DDBJ. Protein Information Resource (PIR): About PIR, Resources of PIR, Databases of PIR,
Data Retrieval in PIR.

Swiss-Prot: Introduction and Salient Features Sequence Alignments: Introduction, Concept of
Alignment, Multiple Sequence Alignment (MSA), MSA by CLUSTALW, Scoring Matrices,
Percent Accepted Mutation (PAM), Blocks of Amino Acid Substitution Matrix (BLOSUM).
UNIT-1V

Molecular Phylogeny: Methods of Phylogeny, Software for Ph logenetic

icture-activity relationship (QSAR) e
Cmpimprovement f



Text and reference books:

_S.no. | lltlc Author X ___ Publisher
1 Blmniommllu I’rmuplu and Ghosh 7. and | Oxford UWE
| Applications Bibekanand M | Press
2 Bioinformatics and unctional Pevsner) Wllcy Blackwell |
(:enmmu
3 Discovering ('U\Omlbs Campbell A, M., Heyer ijmE Cummings
Proteomics and J=) 1
L | Bioinformatics _J\
BIOINFORMATICS PRACTICAL
Course Code BOT308 7 ‘
3 Course Title _| Bioinformatics Practical |
Type of course _| Practical -
LTP o 140, 0 4‘ -
Credits 2 F
Course prerequisite = | B,Sc Medical 11 year T
Course Objective | To give practical knowledge about creation and usefulness of
| | plant databases and soﬂwares related to it.
L LIST OF EXPERIMENTS
1. Nucleic acid and protem databases.
2. Sequence retrieval from databases.
3. Sequence alignment. 3
4. Sequence homology and Gene annotation.
5. Construction of phylogeﬁ‘etic_tr_ee. “ix
Text and reference books,;, e
S. no. ’lltle F e ‘Author e Publisher
I | Bioinformatics: Principles and # | GhoshZ.and | Oxford University
Applications Bibekanand M Press
2 Bioinformatics and Functional Pevsner J Wiley-Blackwell
Genomics
3 Discovering Genomics, Campbell A. M., Heyer | Benjamin Cummings
Proteomics and L.J
Bioinformatics prerm—

| Conm Code-

it Coum l‘itle




Type of course 7 Theory

RN A L5 1 0 0 : ———
Credits L 4 ' e - - S .
| Course prerequisite B.S¢ Medical 11 year T T N

Course Objective The aim of this course is to impart theoretical Tmnwlgd—g_é to the

students about Green chemistry and applications of green

- . | chemistry in organic synthesis.
UNIT-I -

Introduction to Gre
What is Green Chemistry
Obstacles in the pursuit o
Principles of Green Ch

en Chemistry

? Need for Green Chemistry. Goals of Green Chemistry. Limitations/
f'the goals of Green Chemistry

emistry and Designing a Chemical synthesis |

cen Chemistry with their explanations and examples and special \
emphasis on the following: j L R s ,

> Designing a Green Synthesis usin

g these principles; Pt_{éven,tjon of Waste/ byproducts:
Is used in the process into_the final products , Atom
my of the rearrangement, -addition, substitution and

» Prevention/ minimization of hazardous/ toxic p )
i hazard x exposure; Wwaste or pollution prevention hierarchy.
| > Green solvents— supercritical fluids, water as a solvent for organic reactions, ionic
liquids, fluorous biphasic solvent, PEG, solventless processes, immobilized solvents and
how to compare greenness of solvents. : : ’
» Energy requirements for reactio
and ultrasonic energy. & o o -
> Selection of starting materials; avoidance of unnecessary derivatization — careful use of
blocking/protecting groups. = C R s
» Use of catalytic reagents (wherever possible) in prefe
catalysis and green chemistry, ‘comparison of heterogeneous
biocatalysis, asymmetric catalysis and photocatalysis. ] <
» Prevention of chérnigglgacci‘dentfs designing greener processes, inherent safer design,
principle of ISD “What youdon’t have cannot harm you”, greener alternative to Bhopal
Gas Tragedy (safer route to carcarbaryl) and Flixiborou accident (safer route to
cyclohexanol) subdivision of ISD, minimization, simplification, substitution,
moderation and limitation. ' S

> Strengthening/ development of analytical techniques to prevent and minimize the
generation of hazardous substances in chemical processes.
UNIT-II

Examples of Green Synthesis/ Reactions and some real world cases

1. Green Synthesis of the following compounds: adipic acid, catechol, disodium iminodiacetate
(alternative to Strecker synthesis)
2. Microwave assisted reactions in water: Hofmann Elimination, methyl benzoate to benzoic
acid, oxidation of toluene and alcohols; microwa e assisted eactions in organi 6}853
- Alder reaction and Decarboxylation reaction ' ' B

- 3. Ultrasound assisted reactions: sonochen

roducts redtfcihg _tdxiéity. risk = (function)

ns — alternative sources of energy: use of microwaves

,,_en’ce:.tois__to_ichiometric reagents;
and homogeneous catalysis,




T e e

alternative to lodine)
4 Surfactants for carbon dioxide -
with CO2 for precision cleaning and dry cleaning of garments.
5 Designing of Environmentally safe marine antifoulant.

6 Rightfit pigment: synthetic
pigments.

7 An efficient, green synthesis of a com
acid) made from corn,

8 Healthier fats and oil by
of no Trans-Fats and Oils

UNIT-III

replacing smog producing and ozone depleting solvents

azopigments to replace toxic organic and inorganic
postable and widely applicable plastic (poly lactic

Green Chemistry: Enzymatic interesterification for production

Fufure Trends in Green Chemistry: Oxiciajtion reagents and catalysts; Biomimetic,
multifunctional reagents; Combinatorial green chemistry; Proliferation of solventless reactions:
co crystal controlled solid state synthesis (C2S3); Green chemistry. in sustainable development.

) " - . o

'GREEN CHEMISTRY PRACTICAL

5 Text and reference books:
S. no. Title ~Author |  Publisher
1 New Trends in Green Chemistry | Ahluwalia, V.K. & . | Anamalaya
' | Kidwai, MR | Publishers
2 Green Chemistry - Theory and Anastas, P.T. & Warner, | Oxford
Practical ,- ' JK . | University Press
3 Introduction to Green Chemistry. | Matlack, A.S Marcel Dekker
4 Real-World cases in Green , Cann, M.C. & Connely, | American
Chemistry 2. ME. ' Chemical Society,
. A ¢ | Washington
5 Introduction to Green‘Chemistry | Ryan, MAA.& | American
A N Tinnesand, M . - ' Chemical Society,
T e rET Washington
6 Green Chemistry: An Introductory | Lancaster, M. RSC Publishing
Text e b 0 e R Rl

Course Code CHM304
Course Title Green Chemistry Practical
Type of course | Practical
LT P ' 0 0 4
Credits s [
Course prerequisite  B.Sc Medical II year
| Course Objective  The aim of this course
Vi R  students about

| organic synthe




Wﬂﬁ L e et i S R

. LIST OF EXPERIMENTS

1. Usm.g .rcnowahlc resources: Preparation of biodiesel from vegetable/ waste cooking oil.

3. .L\\:Oldlllg_: waste: Principle of atom economy. Use of molecular model kit to stimulate the

reaction to mvestigate how the atom economy can illustrate Green Chemistry.

Preparation of propene by two methods can be studied

(D) Triethylamine ion + OH-— propene + trimethylpropene + water

(ID) 1-propanol H:SO4/(1(1propene + water

Other types of reactions, like addition, elimination, substitution and rearrangement

should also be studied for the calculation of atom economy. |

4. Use of enzymes as catalysts: Benzoin condensation using Thiamine Hydrochloride as a
catalyst instead of cyanide. |

Text and reference books: ot g - !

S. no. Title 25 Author Publisher
1 New Trends in Green Chemistry. | Ahluwalia, V.K.& | Anamalaya
‘ o Kidwai, M.R | Publishers
2 Green Chemistry - Theory and |*Anastas, P.T. & Warner, | Oxford
Practical JK | University Press
3 Introduction to Green Chemistry | Matlack, A.S Marcel Dekker
4 Real-World cases in Green Cann, M.C. & Connely, | American
Chemistry A T M.E. Chemical Society,
iy ‘Washington

BIOINORGANIC AND ENVIRONMENTAL CHEMISTRY

Course Code | CHM306 A

Course Title | Bioinorganic and Environmental Chemistry

Type of course Ao T heony & ) At Y

LTP | Wt i »

Credits F o To e oy

Course prerequisite | B.Sc Medical II year e

Course Objective The aim of this course is to impart theoretical knowledge to the
students about bioinorganic and environmental chemistry.

UNIT-I
Bio-Inorganic Chemistry: A brief introduction to bio-inorganic chemistry. Role of
metal ions present in biological systems with special reference to Na+, K+ and Mg2+ ions: Na/K
pump; Role of Mgz+ ions in energy production and chlorophyll. Role of Caz+ in blood clotting,
 stabilization of protein structures and structural role (bones). |
QNIT’-H ‘ ; bR P P T e
- Environment and its segments:Ec
and sulphur. Air Pollution: Major regions
in atmosphere. Air pollutants: types, sour




smog: its constituents and photoche
pollution. Pollution by SO, CO2, CO, NOx, HzS8
estimation of CO, NOx, SOx and control procedures,

and vegetation. Greenhouse effect and G
chlorofluorocarbons

UNIT-III
Water Pollution: Hydrolo
nature of water pollutants, Techniques for me
on hydrological and ecosystems. Water purifi
secondary and tertiary treatment). Industrial
treatment: electroplating, textile, tannery,
etc. Sludge disposal. Industrial waste m
purification (reverse osmosis, electro dia
water, industrial water and domestic water.
UNIT-IV . T

Energy & Environment Sources of energy: Coal,

and Halogens, removal of sulphur fi

1

mistry. Environmental effects of ozone,

Major sources of air

and other foul smelling gases. Methods of

Effects of air pollution on living organisms
lobal warming, Ozone depletion by oxides of nitrogen,
om coal. Control of particulates.

gical cycle, water resources, aquatic ecosystems, Sources and
asuring water pollution, Impacts of water pollution
cation methods. Effluent treatment plants (primary,
effluents from the following industries and their
dairy, petroleum and petrochemicals, agro, fertilizer,
anagement, incineration of waste. Water treatment and
lysis, ion exchange). Water quality parameters for waste

péﬁ'bl and natural gas. Nuclear Fusion

/ Fission, Solar energy, Hydrogen, geothermal, Tidal and Hyae‘,l:,-.e',tc.;N;uclcar Pollution: Disposal

of nuclear waste, nuclear disaster and its management.
Biocatalysis: Introduction to bi

Qcatalysis:t,hnpgrtance in “Gréég_’élié;_pis‘try” and Chemical

Industry. + . :
Text and reference books: i g A BB 5 Rl B
S. no. ‘Title Author _ | . Publisher
1 Industrial Chemistry - | E. Stocchi * | Ellis Horwood Ltd.
2 | Elementary Principles of Chemical | R.M. Felder, R.W. Wiley
Processes ey | Rousseau & Fii 'Publishers
3 Riegel’s Handbook of Industrial | J. A. Kent - | CBS Publishers
Chemistry = & I
4 Environmental Chemistry S.S. Dara -, &, o IS, fhand & Company
5 Environmental Pollution Analysis S.M.Khopkar Wiley Eastern Ltd
6 | Environmental Studies [ A Mishra =~ ‘5. | Selective and
B = [ 7 o i
BIO-INORGANIC & ENVIRONMENTAL CHEMISTRY PRACTICAL

Course Code CHM308

The aim of this co

Course Title Bioinorganic and Environmental Chemistry
i & Practical

| Type of course Practical

LRt 0 0 4

Credits _ L 2.

Course prerequisite B.Sc Medical II




LIST OF EXPERIMENTS
. Determination of dissolved oxygen in water,

. Determination of Chemical Oxygen Demand (COD) ,
. Determination of Biological Oxygen Demand (BOD)
. Percentage of available chlorine in bleaching powder. l

. Measurement of chloride, sulphate and salinity of water samples by simple titration method
AgNOzand potassium chromate).

. Estimation of total alkalinity of water samples (CO»-, HCO3) using double titration method.
. Measurement of dissolved COa.

. Study of some of the common bio-indicators of pollution.
. Estimation of SPM in air samples.
10. Preparation of borax/ boric acid.

Separation of mixtures by chromatography Measure the Rfvalue in each case. (Combination of
two ions to be given)

11. Paper chromatographic separation of Fe3+, Als+and Cr3+or paper chromatographic
separation of Ni*, Co*, Mn** and Zn’*

Text and reference books

O OB~ O h B W B =

| S. no. Title : |+ Author | Publisher W :
| 1 Industrial Chemistry = "|.E. Stocchi Ellis Horwood Ltd. | {
'| 2 Elementary Principles of Chem1ca1 R.M. Felder, R.W. - Wiley |- i
1 Processes | Rousseau Publishers ( ,
3 | Riegel’s Handbook of Industrlal J. A. Kent CBS Publishers ]
Chemistry - Pl &
4 Environmental Chemlstry 'S.S. Dara S. Chand & Company Ltd.
. 5 Environmental Pollutlon Analysxs | S.M. Khopkar : ‘Wiley Eastern Ltd
I
% INSTRUMEN “AL METHODS OF CBEMICAL ANALYSIS
| Course Code v 1"HM326 ey S
t Course Title P P f"][nstrumental Methods Chemlcal of Analysis
Type of course £ Theory e
: LTP N0 7 ,‘*3 OF R S f f"' s
| Credits 4 PR o
: | Course prerequisite B.Sc Medical II year : i
Course Objective The aim of this course is to impart theoretical knowledge to the {
students about various spectroscopic methods, chromamgmphlc : !
methods for analysis.
UNIT-I

~ Introduction to spectroscopic methods of mlysi.& Rgeqp of mg Spe
methods covered in detail in the core chemistry syllabus: *

error analysis, Classification of analytical
C&mmofemeﬂmic ad :.‘; -



absorption and scattering. Means of
avelength dispersion, time resolution),

interpretation of spectrum (qualitative,
expected.

Infrared spectroscopy: Intcraclim?s with molecules:
excitation (light sources), separation n.l" spcclruu.n (w
detection of the signal (heat, differential detection),

jvantages of Fourier Transform (FTIR). Samples and results

mixtutes, resolution), ac ) Sam; .
Issues of quality assurance and quality control, Special problems for portable

Applicalions: _
instrumentation and rapid detection.
UNIT-I1 ; -
UV-Visible/ Near IR — emission, absorption, fluorescence and photoaccoustic. Excitation
ersion (gratings, prisms, interference filters,

sources (lasers, time resolution), wavelength disp
laser, placement of sample relative to dispersion,
photomultipliers, diode arrays, sensitivity and S/N),
Interpretation (quantification, mixtures, absorption vs,

photoaccoustic, fluorescent tags).
UNIT-III ;
Separation techniques Chromatography: Gas chromatography, liquid chromatography,
supercritical fluids, Importance of column technology (packing, capillaries), Separation based on
increasing number of factors (volatility, solubility, interactions with stationary phase, size,
‘Detection as a means of further

electrical field), Detection: simple vs. specific (gas and liquid),
analysis (use of tags and coupling to IR and MS), Electrophoresis (plates and capillary) and use

with DNA analysis.

Immunoassays and DNA techniques i i
Mass spectroscopy: Making the gaseous molecule into an ion (electron impact, chemical

ionization), Making liquids and solids into ions (electrospray, electrical discharge, laser
desorption, fast atom bombardment), Separation of ions on basis of mass to charge ratio,
Magnetic, Time of flight, Electric quadrupole. Resolution, time and multiple separations,
Detection and interpretation (how this is linked to excitation). - -
UNIT-1IV L T

Elemental analysis: Mass spectrometry (electrical discharges).-
Atomic spectroscopy: Atomic-absorption, Atomic emission, and Atomic fluorescence.
Excitation and getting sample into gas phase (flames, electrical discharges, plasmas),
Wavelength separation and resolution (dependence on technique), Detection of radiation
(simultaneous/scanning, signal noise), Interpretation (errors due to molecular and ionic species,
matrix effects, other interferences). | L
NMR spectroscopy: Principle, Instrumentation, Factors affecting chemical shift, Spincoupling,
Applications. s et ’
Electroanalytical Methods: Potentiometry & Voltammetry
Radiochemical Methods
X-ray analysis and electron spectroscopy (surface analysis)

Text and reference books:

resolution), Detection of signal (photocells,
Single and Double Beam instruments,
fluorescence and the use of time,

S.no. | £ Title
1 | Principles of Instrumental

2 % IﬁmmMﬁthSOfAnalys
=T“ J‘Ed o L : : f

4
:




} . ) ] 1. & Settoe, F_A
| 3 j Physical Chemistry P.W. Atking
4 | Fundamentals of Moleculas C.N. Banwel|

{ _ .\‘pwlmwnp)
’ l‘ Infrared Spectral Interpretations: A | Brian Smith
L _LSystematic Approach

INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS PRACTICAL

!

CourseCode | CHM328 T

' Course Title Instrumental Methods of Chemical Analysis §

Practical
‘\ >
| Type of course Practical i

LTP D R0~ 3 e = @ 7
| Credits R . Tl

Course prerequisite ‘B.Sc Medical I year b ™

Course Objective _The aim of this course is to impart practical knowledge 1o the

~students about various spectroscopic methods, chromatographic
methods for;anqusis.- 2,

| LIST OF EXPERIMENTS .8
- Safety Practices in the Chemistry Laboratory F ¥ e
- Determination of the isoelectric pH of a Pprotein.
. Titration curve of an amino acid. Foun
- Determination of the void volume of a gel filtration column, _
- Determination of a Mixture of Cobalt and Nickel (UV/Vis spec.)
. Study of Electronic Transitions in Organic Molecules (i.e., acetone in water)
- IR Absorption Spectra (Study of Aldehydes and Ketones)
- Determination of Calcium, Iro:;,,.»a’.ndnC’Qi)Perf:m«Foo:g by Atomic Absorption” |
- Quantitative Analysis of Mixi ures by GastH’rc)matqg;aphy*(i €, chloroform and carbon
, tetrachloride) R gl e
10. Separation of Carbohydrates by HPLC. M | A .
11. Determination of Caffeine in Beverages by HPLC | S
12. Potentiometric Titration of a Chloride-lodide Mixture
13. Cyclic Voltammetry of the Ferrocyanide/F erricyanide Couple
14. Nuclear Magnetic Resonance .
15. Use of fluorescence to do “presumptive tests” to identify blood or other body fluids.
-- 16. Use of “presumptive tests” for anthrax or cocaine :
‘ 17. gﬂﬂm preaggation, and control of blood evidence being used for DNA ‘
3 18. Use of capillary electrophoresis with laser fluorescence detection for nuclear DNA (Y
- chromo: ﬁ’?‘”m“mg:m%‘m’?‘} ST s o o
19. Use of sequencing for the analy 5 of mitochondrial DNA.. .o o0

O 00 <) O\ Wh IS W) I me

|




21. Detection in the field and confirmation in the laboratory of flammable accelerants or
explosives

22. Detection of illegal drugs or steroids in athletes
23. Detection of pollutants or illegal dumping

24. Fibre analysis

At least 10 experiments to be performed.

Text and reference books:

g
S. no. Title il Author Publisher
1 Principles of lnstrumental | Skoog, D.A. Holler | Cengage | ;
Analysis | FdJ. & Nieman, TA | Learning India Ed ‘ ;
2 Instrumental Methods of Analysns, Willard, HH.,” = . | Wadsworth Publishing
T*Ed . | Merritt, L.L., Dean J Company Ltd.
N o & Settoe, FoA A
| 3 Physical Chemistry =~ = | P.W. Atkins : |
4 Electrochemical = methods, | AJ. . Bard, “L.R. | Wiley, 1980. '
Fundamentals and Methods iv_ a Faulkﬁer | ”_ }
IMMUNOLOGY AN D BIOSTATICS v‘
Course Code ZOO302 F 3 i
Course Title T Immunology and Blostatlcs Sl | |
Type of course " |.Theory " s S !
LTP e F
Credits

Course prerequisite
Course Objective
& | place in your body :

SenleLO, aware studentsg about statlstleal methods used in biology.

the ~1m;nunologlcal reaction taking

UNIT I

Overview of the Immune System: Introduction to basic concepts in immunology,

components of immune system, principles of innate and adaptlve immune system, Cells and
Organs of the Immune System Haematopoiesis, Cells of immune

system and organs (primary
and secondary lymphoid organs) of the immune system
UNIT-I! »

Mﬂl‘m Basic properties of antigens, B and T cell epltopes, haptens and adjlmms.
.Aﬁﬁb@dﬁw Structure, classes and funcnon of antibodi

! -[1-1" 41‘1‘{“ ) «!90“ es, mﬁm E
mﬁbodyjnﬁetmionunoolsform carch ' i |
UNIT-IIT

'



B ——

Working of the immune system: Structure and functions of MHC ; €xogenous and
endogenous pathways of antigen presentation and processing, basic properties and functions of
cytokines, Complement system: C omponents and pathways. Vaccines: General introduction to
vaccines, various types of vaccines
UNIT-1V

Biostatistics: Measures of central tendency (mean, mode and median), Measures of
Dispersion (range, mean deviation, standard deviation), Correlation and regression, Chi square
test
Text and Reference Books:

| S.No | Title Author Publisher

| L Immunology, VI Edition | Kindt, T. J., Goldsby, R.A., W.H. Freeman and

| - Osborne,B A. and Kuby, Company

| 1 (2006)

[ 2. Immunology, VII Edition | David, M., Jonathan B David, Mosby, Elsevier

| ~ | R.B.and Ivan R. (2005) : Publication

| 3. Text book of | Dr. P. Madhavee Latha S. Chand publications |

| Immunology o s

| 4. Cellular and Molecular Abbas, K. Abul and Lechtman H. Saunders Publication.

L Immunology. V Edltlon Andrew (2003.) 3

“r 5. Biostatistics P. Ramakrishnan | Saras Publications |
| | : J
| | 6. | Biostatistics: A , W.W. Daniel | John Wiley and Sons |
§ i foundation for analysis in G e ¥ ‘ j

| the health sciences ) : I

ININ[UNOLOGY AND BIOSTATICS PRACTICAL

Course Code : Z00304 &
Course Title i ’i[mmunology and Blostatlcs Practlcal
Type of course | Practical " , o i S »
LTP : - ',h,o ~;4.0 ‘"-4 5 : ; z e
Credits B L il
Course prerequisite B.Sc Medical II year
Course Objective To study histology of immune system and physiology of
immunological reactions; graphical representation of data
LIST OF EXPERIMENTS
1. Demonstration of lymphoid organs
2. Histological study o);:ppleen. thymus and lymph nodes through slides/ photographs

-

Preparation of stained blood film to study various types gfblood eella.
. ABO blood group determination.
Cﬁllommﬁnsmd viabtlitym from

's,.i‘gm .u!_b w




8. Graphical representation of data
Text and reference books:

[ See. [~ WOe T uher ] "lfuﬁﬁér‘T
1 Immunology Kindt, T. J., Goldsby, R.A., W.H. Freeman and
d o {Osborne,B. A and Kuby,J | Company - i |
2 Immunology David, M., Jonathan, B., David, R. Elsevier Publication e
. ) s | B.and Ivan R
3 Cellular and Abbas, K. Abul and Lechtman H. | Saunders Publication
Molecular Andrew
Immunology
REPRODUCTIVE BIOLOGY
| Course Code | ZO0306 , . ‘
| Course Title __| Reproductive Biology i
| Type of course | Theory - . T ]
LTP e ) Do IR l
Credits |4 & % 1 |
Course prerequisite | B.Sc Medical Il year :
Course Objective - | To aware students about the organs of reproduction and their
hormonal secretions and the role played by each hormone for the

development of reproductive organs in humans.

I.INIT'I = v -‘? L8 3 - 4

Reproductive Endocrinology: Gonadal hormones_and mechanism of hormone action,
steroids, glycoprotein hormones, and prostaglandins, hypothalamo — hypophyseal — gonadal axis,
regulation of gonadotrophin secretion in male and female;

ec i Reproductive System: Development and
differentiation of gonads, genital ducts, external genitalia; mechanism of sex differentiation.

Functionalan?i;)iﬁy"bﬁinaléAi-e;;roi‘l,t_i,c;tionj, R M s
Outline and histological Qf”’l’iaal"g;m‘p;;oduqtjyg system in rat and human; Testis: Cellular

functions, germ cell, system.cell renewal; Spermatogenesis: kinetics and hormonal
regulation; Androgen synthesis and metabolism; Epididymal function and sperm maturation;
Accessory glands functions; Sperm transportation in male tract

UNIT-III

Functional anatomy of female reproduction: Outline and histological of female
reproductive system in rat and human; Ovary: folliculogenesis, ovulation, corpus luteum formation
and regression; Steroidogenesis and secretion of ovarian hormones; Repmc{uctive cycles (rat and
human) and their regulation, changes in the female tract; Ovum transport in the fallopian tubes;
S transport in the , e

fem tract, fertilization; Hormonal control of implantation; Hormonal regulation of
gestation, pregnancy diagnosis, foeto — maternal relationship; Mechanism ofputuﬁuonmd
 its hormonal regulation; Lactation and its regy T TP D Rr s Y

P 1
LIOT]
ot ~ B R

L




Reproductive Health Infertility in male and female: causes, dm;,no‘m and management;
Assisted Reproductive Technology: sex selection, sperm banks, frozen embryos, in vitro fertilization,
ET. EFT. IUT, ZIFT, GIFT, ICSI, PROST; Modern contraceptive technologies; Demographic
terminology used in family planning,

Text and reference books:

S. no. Title ; 1 - Agghgr - T— ~_ Publisher |
1 chmduumt—l in Mammals | Austin, C.R. and Short, Cambridge Umvemty
R.V Press B
2 Endocrinology Degroot, L.J. and Jameson, | W.B. Saunders and
Lo Company
3 The Physiology of Knobil, E Raven Press Ltd
Reproduction :

. - =

REPRODUCTIVEJ}IOLOGY PRACTICAL

Course Code ZOO308

Course Title -Reproductlve Bloljy Practlcal

Type of course Practical &

BEr o< 0y ¥ &9 % W X

Credits 2 : i 5 T

Course prerequisite 4 +|.B.Sc Medlcal Il year . EE:

Course Objective | To aware students about the dlﬁ’erent techmques used in studying
| various types of cells involved in formatxon of reproductnve
| organs. off >

— LISTOF EXPERIMENTS ; '
1. Study of animal house: set ua and maintenance of ammal housea;breedmg techmques
care of normal and experlmeg‘tgl amm;lls e e - " B

> *y
" U-*: -

2. Examination of vaginal smear rats from live animals.

3. Surgical techniques: pnnclples of s surgery m endqcrmology, Qvarectomy, hySterectomy, castration
and vasectomy in rats, - i e

4. Examination of histological sections from phot’omlcrographsl permanent slides of rat/human:
testis, epididymis and acqb,;sogr glaqrﬂs of malareproducﬁve systems, S@qttons of ovary, fallopian
tube, uterus (proliferative and secretory. sta,gbjs} cervxx and vagina. v L

5. Human vaginal exfoliate cytology.

6. Sperm count and sperm motility in rat

7. Study of modern contraceptive devices

Text and reference books:
S.mo. | Title Author Publisher
1 | Reproduction in Mammals Austin, C.R. and Short, Cambndgc Umvemty




INSECT, VECTOR AND DISEASES
r(ml rse Code 200310
| Course Title
Type of conrse
(LTP

Insect, Veetor And Diseases .
Theory

| l
, _ 40 0 LT |
| Credits 4 , "
‘7(_“mgrsg__pfmrcquisitc B.S¢ Medical 1] year

Course Objective To aware students about the role different i nsects in %prefad_iﬁ;g the |

various diseases 5o that they can aware a general human being to
L take Lreca_utjonm measure from insects
‘—H_EH Bt &

UNIT-1 _ § + 2 Ja ' i W
Introduction to Insects:General Features of Insects, M(!rpHOfbgical features, Head — Eyes,

B PSS |

Types of :
antennae, Mouth parts w.rt. feeding habits .

Concept of Vectors: Brief introduction of Carrier and Vectors (mechanical and biological
vector), 3

Reservoirs, Host-vector relationship, Vectorial capacity,
Host Specificity "
Unit I

Adaptations as Vectors,

Insects as Vectors:-;Clas_siﬁcation of insects up to orders, detailed features of orders with
insects as vectors — Diptera, Siphonaptera, Siphunculata, Hemiptera -
Dipteran as Disease Vectors: Dipterans as important insect vectors —

_ » fly-borne diseases — Visceral
Leishmaniasis, Cutaneous Le_;sﬁm,anigsis, Phlebotomus fever; Control-of Sand fly
Study of house fly as hnportant’;ihe,_chajﬁcalﬂ,,yector, Myiasais,;fC\on_tno'lﬁ_thouse fly

Siphonaptera as D!.sgase Vectors: Fleas 'agf,imp;ixgantinsgct;_gm;si; Host-specificity, Study
of Flea-bomne diseases — Plague, Typhus fever: Control of fleas~7e_ Liumull e

Siphunculata as Disease Vectors: Human louse (Head, Body and Pubic louse) as important insect
vectors; Study of louse-borne diseases — yphus fever, Relapsing fever, Trench fever, Vagabond’s
disease, Phthiriasis; Contro| of human louse :

UNIT-1IV

Hempitera as Disease Vectors: Bugs as insect vectors; Blood-sucking bugs; Chagas disease,
Bed bugs as mechanical vectors, Control and prevention measure

Text and reference books:
8. no, Title _Author : Pnhlhhr -
G Aﬁmaﬁ‘m Book of Imms, A.D Chapman & Hall

.. M | 1 . 7 S - o o 7o




..... . ~ [ Prentice Hall Publication
Entomology and Pest Pedigo L.P Prentice Hal
Management

Integrated Vector Mathews, (.

Management
R - hans i - E—

Wiley-Blackwell

INSECT VECTORS AND DISE ASES PRACTICAL

Course Code | Z0OO312 |

' Course Title Insect, Vector And Diseases Practical ‘

| Type of course Practical

(LTP 0 0 4

"Credits 2 |

Course prerequisite B.Sc¢ Medical Il year |

| Course Objective To give hands on training to the students about the different types | ’
of insects and their body parts which are involved in spreading |
disease, so that they will remain away from them.

LIST OF EXPERIMENTS 5 |
1. Study of different kinds of mouth parts of insects P 3 ‘
2. Study of following insect vectors through permanent slides/ photographs

Aedes, Culex, Anopheles, Pediculus humanus capitis, Pediculus humanus.
corporis, Phithirus pubis, Xenopsylla cheopis, Cimex lectularius,

Phlebotomus argentipes, Musca domestzca ‘through permanent shdes}
photographs £

3. Study of different diseases transmltted by above msect vectors i
Submission of a project report on any one of the insect vectors and dlsease transmitted

Text and reference books:

| S. no. Tifler' % . Author Publisher
| 1% A General Text Book g, Imms AD o Chapman&Hall
| Entomology % "
L 2 };he Insects: Structurew and Chapman RF : Cambndge
unction e e ’ W L SR  University Pres
3 | Entomol e :
N;\an m(; r:)‘atand Pest | ij, ‘ Pedxgo?..P A i Prentlce Hall Publication
T Tlnisgraied Vot TR 2l
Mangra::emec r Mat_hews,_ Gt 5055 Wnley—Blackwell
| MUSHROOM CULTURE TECHNOL |
| OGY ‘
7% gourse %Tlie BOT310 |
| ourse Title Mushroom Culture T ogy
: ‘1 Type of course Theory echnolo
LTP 2 0 0 '
| Credits 2 e
Course prerequisite B.Sc Medical II

To learn abou

Ty ,_Cpurs_e _Objective



UNIT-1
Introduction, history. Nutritional and medicinal value of edible mushrooms:
Poisonous mushrooms I'ypes of edible mushrooms available in India - Volvariella volvacea,
Pleurotus ciirinopileatus, Agavicus bisporus
UNIT-II
Cultivation Technology : Infrastructure: substrates (locally available) Polythene bag,
vessels, Inoculation hook., inoculation loop, low cost stove, sieves, culture rack, mushroom :
unit ( Thatched house) water sprayer, tray, small polythene bag. Pure culture: Medium,
sterilization, preparation of spawn, multiplication. Mushroom bed preparation - paddy straw, 1
sugarcane trash, maize straw, banana leaves. Factors affecting the mushroom bed preparation j
- Low cost technology, Composting technology in mushroom production.
UNIT-11
Storage and nutrition : Shortsterm storagel(Reﬁigermon = upto 24 hours) Long term
rage (canning, pickels, papads), drying, storage in saltsolutions. Nutrition - Proteins -
amino acids, mineral clements nutrition - Carbohydrateg Crude ﬁbre eontent - Vitamins.
UNIT-IV 9
Food Preparation ; Types of foods prepared from mushroom. Research Centres -
National level and Reglonal Ievel Cost benefit ratio - Marketmg in Indla and abroad, Export ‘

:/)

Value. , ! % %
Text and reference books: , g 2 g
S. no. | Title =~ Author j A Publisher
I Oyster Mushrooms Marlmuthu T. Krishnamoorthy, [
A.S. Sivaprakasam, K. and . ;
| , Jayarajan. R~ Frae
2 | Food and Nufrition | Swaminathan, M | Sescal
3 Mushroom cultivation Tewari, Pankaj Kapoor £ C | Mittal Publications ,
4 |Handbookof . .  [Nita Bahl | |
| Mushrooms =~ = & \ i
i - o G i
' Eis s Pcaecn R 3, ,
t e i F e < 5




