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AIMS
This course is designed with the aim to provide knowledge of subject to the students and develop

understanding of Basic concepts of subject.

OBJECTIVES
e To give an understanding about the Basic concepts of subject.
e To provide guidance to students for better understanding of key concepts, thoughts and theories.

@ 4 e Expansion of knowledge from learning to applicability as well as understanding Chemistry.
e Todevelop broad thinking and awareness about the necessary concepts, system and
terminologies.
TEACHING METHODOLOGY

e The Teaching Methodology shall be based on the scientifically proven methods of demonstration

and Modern Strategies.
e The Teaching Methodology for the present course would include Lecture cum Discussion and

demonstration. Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO)
1. Student will be able to understand meaning and Significance of Ancient Chemistry, different
ideologies and approaches. .
2. They will be able to explain basic concept of chemistry.
3. By the end of this course students will learn the following aspects of Chemistry: -
1. Various Organic reactions, Reagents and their mechanisms, which will be helpful in

~ understanding organic synthesis.
2. Application of the reactins in the various industries like. Pharmaceuticals, Polymer,

Pesticides, Textile, Dyes etc.

mumm@ . 3. Importantkey reactions used in furt}ller study & research work.-
Unit “Contents Hrs.
P13 urgus & fava 9w
1 | uforermas afifearg — 12

- gfaefes fye SE wfawenys : 9RE™@ — Syl, Sy2 and Syi fEarfaftad, feeadl
g TrieR), fFauR, Tifte w8, fRenfia 89 ol w9 vd siffear aAream a1 wmE |
UfoTpfed sadgeal Uiy uRfe aRed |

- WHifes HEEE gfiRITae : SyAr, Syl U@ d=imsA feafaft, sifter (Feagae),
e FE, fAenfia 89 g wg vd ifafesar aremm &1 wa |

- WHfeds saqerad aftrenu: Rfw emaw fPafafYy, sfyfamma /2R wara,

(eI T AF) 1 sifRfaardiierd), Seitad gwF, faearar, aiffean

- Substitution reactions -

Aliphatic Nucleophilic Substitution- Introductin, the Sx1, Sn2, and Sni mechanisms, neighbouring
group participation. effect of substrate, nucleophile, leaving group and reaction medium.

-Aliphatic Electrophilic Subtitution - Elementary treatment

Aromatic Nucleophilic substitution - the SyAr, Syl and Benzyne mechanisms, effect of substrate
nucleophile, leaving group and reaction medium. ‘

A~ ~+i il - . = : i .
Arcmatic Electrophilic Substitution - Arenium ion mechanism, orfentation/directive jnfluence

Electronic explanati e i i i il 74 g
( t planation only) and reacuvity, diazonium coupling, Vilsmeir reaction.
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- Addition and Elimination Reactions - . ile, electrophile
-Addition Reactions- Introduction, reactions involving addition of nucclt(?\(:ipzs Markovnirl)mv ;]nndd e
radicals, region-selectivity and chemo-selectivity, orientation and rea ' ME Angj

Markovnikov's addition. ;

of substrate, i
- Elimination Reactions - Introduction, E1, E2 and E1cB mechfamzn:(;ft:rf::; o attacking
species, leaving group and reactions medium, orientations - saytzeff an

3 [P, Seiv v gara afpary (et @R 99 ST e
— sfreds td Saive : oEf G § uged  AEeq N
SRS BT favem, omE, fvgd Ry sk SgwdrT TR s
N SRS (NBS), SETSTHISE, fioid TegHITIH  FCRIES  (AlCH)
IS (NaNH,), RTTeR—ATeT SaR® | ‘
— Al (arfvfean, feafafr va seguai): o=y, g”a.q”' $ IR, R
A A BT W A (RAie-eean s diifas tRre), -
ST Y AEEI W AN (Seie - aiead 3 96H), e
I SIS R g (SRR v ), selagii- 9HE PET ®

gAfdare (Rfew), Wt qaifm (e iR aerer)

- Reagents, Catalysts and Rearrangements (Mechanisms and Applications) -
-Reagents and Catalysts- Preparation, properties and applications of important reagents and catalysts
in organic synthesis with mechanistic details, Grignard reagent, N-bromo succinimide (NBS),
diazomethane, anhydrous aluminium chloride (AICl3) sodamide (NaNH2), Ziegler Natta catalyst.
-Rearrangements (Reaction, Mechanism & Applications) - Introduction, Types of Rearrangements,
Rearangement to Electron Deficient Carbon (Pinacol-pinacolone, benzilic acid & Wagner-Meerwein),
Rearrangement to Electron Deficient Nitrogen (Hofmann-Lossen-Curtius & Beckmann), Rearrangement
to Electron Deficient oxygen (Baeyer-Villiger & Dakin), Rearrangement to Electron-Rich Carbon (Wittig),
Aromatic Rearrangements (Fries & Claisen)
4 | ATHAIHRUT U9 U=y AfAfearg —
— ITIdRoT ARHATY : aRRTy, aiftas vd sufas sifmiaRo, sepied o
FEited  (@IfEs, FTS @ fiear goa aifiedd) Tell @1 yuiease
(RIFFATSS /R3] ARG, WYeRRT SR Quieflexvl), Toall o ersaita
@S 1F SiRm gad afeHd®), §u e gRT Tel| @7 BeiRie g
# gRad= (TSt vd ore smenRa), SRR siferfiebor
— 3T W@l 3T gyl el ¥ ATRNGROT €Y KMno, ERT 3T,
WA gRT Ve vd wRifed o &1 sifavflexvr, Begio Riedse g1
IRWS Td fgdiias o &1 sssifRTd onfg o alfefieRor |
— JUEET IfAfEAY - uRem, wrd-—FEE agdy, eEitE wEl v@ aEe
WWW,WEWW:W(W—WW%#
o), | (Rfseas ), TIgSsS WIFARY  JAf¥GEHE:  AIifedd
v fafran vgfafam segse, o1g s sioee: ad argeaE,
FITTT | IR BIGRIGGROT UG oIS gRT Age) Al @i
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- Oxidation & Reduction Reactions -

-Oxidation-Reactions- Introduction, metal based and non-metal base
to carbonyls (chromium, manganese, and silver based reagents),
(peroxides/peracids based, alkenes to diols (manganese and osmium based),

bond cleavage (manganese and lead based), oppenauer oxidation.
- Oxidation of amino groups to nitro groups - oxidation by alkaline KMnoa, oxidation of aliphatic and

aromatic amines by peracids, oxidation of primary and secondary amines to hydroxyl amine by hydrogen

d oxidations, oxidation of alcohols
alkenes to epoxides
alkenes to carbonyls with

peroxide.

-Reduction Reactions - [ntroductin, Re
nitro compounds: catalytic hydrogenation:
homogeneous (Wilkinson’s catalyst)

- Hydride transfer reagents - sodium borohydride and lithium
reductions, Birch reduction, Clemmensen Reduction. Reduction of

hydrogenation and metals (with mechanism)

carbonyl groups and
Raney Nickel),

duction oi"car'bon-f:arboh multiple bonds,
heterogeneous (Palladium-carbon &

aluminium hydride, Metal based
nitro compounds by catalytic

Tl RS X IRAa . AMNSAT —

_ qerer vraRife ARG ¢ ST TR @1 aRed, Seegitie S
ST o, AR 1 U8 1 ARG, U U HIedad |

— gRez AMNHIATY: gR=a UG TEBXU (Electrocyclic, Sigmatropic rearrangement
and cycloadditios), 2+2 Tq 442 SIS srfafean, TForar Q—Q' G gq'féwrr\rn

12

- Photochemical and pericyclic reactins -
-Photochemical reactions: Introduction to photoch
Norrish type I and Il ractions and cis-trans isomerization.

- Pericyclic reactions - Introduction of percyclic rea
Sigmatropic rearrangement and cycloadditions).2+2and 4+2
rearrangement.

emistry, electronic excitations, Jablonski diagram,

ction and their classification (Electrocyclic,
cycloaddition, Claisen and cope

ged o Al —
1. Wﬁﬁmﬁﬁvmwwaﬂmnw%ﬁmmﬁm
2 Ay R vy s, WU 8N e ¥ WG g I |

3.
4.

Clayden, J, Greeves, N.and Warren, S., *Organic Chemistry’. Oxford University Press, Indian.
March, J. and Smith, M.B., ‘Advanced Organsic Chemistry’ John Wiley and Sons (Asia),
Singapore
Bruckner, R., ‘Organic Mechanisms: Reactions, Stereochemistry and Synthesis.” Springer,
Berlin :
Kalasi, P.S., Organic Reactions and Their Mechanisms”, New Age Sciencem, London.
Digital Platform Weblink -
1. NPTEL, Mechanism in organis chemistry, Prof:-Nandita Madhvan, IIT, Bombay.
(https://nptel.ac.in‘courses/104/101/104101115)
2. hups//www.mphindigranthacademy.org/
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No.

31

Qualitative Analysis—
- Separation of binary organic mixture (by solvent and chemical separation methods)
Systematic identification of separated organic compounds and preparation of their derivatives.

mwwm:mmmw:_w%m@aﬁm

/

Practical |
USIFT B ey awg

TSt favdgor — } 18
—%Wﬁmﬁmﬁwmqu(ﬁameﬁvmﬁmgw%mm} gIq%s
aﬂéﬁmﬁﬁﬁaﬁmﬁmamwmmmﬁ?ml
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{-Reduction Reactions : Synthesis, monitoring of the reaction using TLC, purification of product

Organic Reactions and Reagents —
Oxidation Reactions : Synthesis, monitoring of the reactin using TLC, purification of product
and determination of melting point.

i- 'Oxidation of benzaldehyde to benzoic acid by potassium permanganate.

ii- Oxidation of cyclohexanone to adipic acid by nitric acid.

and determination of melting point,

i- Reduction of benzophenone to benzhydrol by sodium borohydride.

ii- Reduction of acetophenone to ethyl benzene (Wolff Kishner reduction)
Photochemical and Pericyclic reactions — )

i- (4+2) Cycloaddition reaction of anthracene and maleic anhydride (Diels-Alder

reaction) :
ii- Photochemical synthesis of benzpinacol from benzophenone.
Rearrangement Reactions —
i- Pinacol pinacolone Rearrangement (benzopinacol — benzpinacolone).
ii- Benzil-benzilic acid Rearrangement.
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q !‘—iswﬂ“ﬂéﬁma T, Tadl WRa auiia®) H SUAT S AMNGAT &1 Jaciid, | 16
STR &1 Peax @ Taais o1 R
1. tRcfoEe — W-amTReAags— WRI— @ ¢Hei= |
2. TRefREEes — W- TEg tRefieEs — W-—aggr el |
C |- Two Step Organic preparations, purification of product and determination of melting
point.
i- Acetanilide — para -bromo acetanilide — para — bromo aniline.
ii- Acetanilide — para -nitro acetanilide — para — nitroaniline.
g - e gE I 10
D - Educational Visits.

1-

Suggested Readings —

Tatchell AR., Fumis B.S., Hannaford A.J., Smith P.W.G., “Vogel’s Textbook of Practical
Organic Chemistry”. Pearson Eduction, India, 2003, Fifth Edition.

Ahluwalia V.K., Dhingra S., Comprehensive Practical Organic Chemistry: Qualitative
Analysis™. Universities Press, India 2000.

Vogel A.L, Elementary Practical Organic Chemistry: Small Scale Preparations Part I".
Pearson Eduction, India, 2010, Second Edition.

Vogel A.l, Elementary praactical Organic Chemistry: Qualitative Organic Analysis Part 2.

Pearson Education, India, 2010, Second Edition.
Books Published by M.P. Hindi Granth Academy, Bhopal .
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sUBJCCT = Chemistry RTIATRIRA
BS cmdoa.cffr-Transition Elements
qn:(lfli‘ll’l U
(Minor-1) o
. 5 MINIMUM MARKS ¢ (21+14)
At enite a:. TOTALIOURS : 64

TOTAL CREDITS : 04

AIMS
This course is designed with the aim to provide knowledge of subject to the students and develop understanding of Basic

concepts of subject.

OBJECTIVES
*  To give an understanding about the Basic concepts of subject.
e To provide guidance to students for better understanding of key concepts, thoughts and theories.
»  Expansion of knowledge from learning to applicability as well as understanding Chemistry.
e Todevelop broad thinking and awareness about the necessary concepts, system and terminologies.

TEACHING METHODOLOGY ) .
The Teaching Methodology shall be based on the scientifically proven methods’of demonstration and Modern

Strategies. ;
The Teaching Methodology for the present course would include Lecture cum Discussion and demonstration.

Teaching will be Bilingual. {

COURSE LEARNING OUTCOMES (CLO) ; : g |
1. Student will be able to understand meaning and Significance of Ancient Chemistry, different ideologies an'd i

approaches.
2. They will be able to explain basic concept of Coordination chemistry & chemistry of d & f-block elements.

3. By the end of this course students will learn the aspects of Steriochemistry of transition metal complexes.

Unit Contents we
TS qreasd & vy axg WHS:
1 1. ARG YER—EE B S IRuRT — . 12
— U YRT & IWIAS U SHGl @ioaar o ARMYA, arvee, Mideran, JeieR,

I, AFed IS |

—Wzﬁﬁwﬁvﬁawam—g@w:m, QURE, MHTIRY, X, 971, fay,

&R, 37+, o9, g9 |

AERH : 34, dpr, Jifv®, fa9ar, Riamerg, 9-a®, 9dl, 6 |

SURH: YD, RS, IR, Ak, derd, 77, Ra, 36H, dgwr|

qafs, ST |

- Knowledge Tradition of Indian Chemistry -

- Ancient Indian chemists and their works :- Nagarjuna, Vagbhata, Govindacharya, Yashodhara,
Ramchandra, Somadeva, etc.

- Introductory idea about rasas : - k
Main rasa: Maharas, Uparas, Common ras, Ratna, Dhatu, Poision, Alkali, Acid, Salt, Lauhabhasma.
Maharas:- Abram, Vaikrant, Bhasik, Vimala, Shilajatu, Sasak, Chapala, Rasak.
Uparas:- Gandhak, Garik, Kashis, Suvari, Lalak, Manah, Shila, Anjana, Kankushtha.

Common Rasa:- Koyla, Gauripashan, Navasara, Varataka, Agnijar, Lajavarta, Giri Sindoor, Hingul,

Murdad Shrangakam.

2 Sl U9 Uh—edld ddl &I Xq1a+ — Nl L
1.Waﬁﬁaﬂwﬁ§ﬁ:m,@?huaqﬁuwm,gévﬁﬁm
fomare, s Swifafy, ¥, oRada dawan, aofeda, geda gd saRer T, \Wﬁ_—/
el M DI & & A9y "l F wg waE vEad |
2. ITARF HFHY Tdl ST 14 fas: dessw vd vRessy —

H AH W gEel | dYse Waad | q
3. SRS a : wrg gRkey | P A

C})’ contd.... 2
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’ Chemistry of d-& f-block elements - riird transition series, General group trends
| 1. Chemistry of Transition elements: First, second and Third trans ‘

- ariable Valency
: e ‘eometry, Colour, Variabl )
' with special reference to Electronic Configuration, Coordination Geometry,

. ; lexes.
Spectral, Magnetic and Catalytic properties. Ability to form comp . . al proup trends with
2. Chemistry of Inner Transition elements: Lanthanides and Actinides General group

ofa yectral and Magnetic
special reference to electronic Configuration, Oxf(lmloln states, ‘COlloqunr, csrlncthod only)
Properties, Lanthanide Contraction. Separation of Lanthanides (lon - exchang
3. Transuranic elements:- General Introduction.

N R RS — ] .
WP WY WGl @) wRaa, qaegad vd ar-ferie s wagell @ forg

TR Rigia | Rislis arr seaeife e | ,
WATET a9 Rrgla (e T el —dde) @ o Ta aqune, s

- Coordination Chemistry - .
Structures, Stereochemistry and Metal-Liganid Bonding in Transition Metal Complexes-

Werner theory for complexes, Electronic interpretation by Sidwik.
- Valence Bond Theory (VBT) - Postulates and applications for Tetrahedral, square planar and

octahedral complexes,

Limitation of VBT,
—mmm(mmm—m)a%mw (EERIRS
@—maﬁm%maaﬁmzw.wﬂgﬁﬁmwﬁaﬂ@ﬁ
ﬁﬁ%a&%aw@awwm(@smga‘atﬁma%ﬁaﬁ@saﬁﬂeaaﬁmaﬁ
TS R a1 R |
‘IODQ(AO)WWWWWW@HWWWIW

bilizing energy (CFSE) in Tetrahedral, Square planar and Octahedral complexes, CFSE of weak fields

& strong fields. Factors affecting the crystal field parameters.

- Measurement of 10 Dq (Ao) and factors affecting its magnitude. Comparison of octabedral and
tetrahedral coordination. Tetragonal distortions from octahedral geormetry. Jahn-Teller theorem.
Square planar geometry Limitatins of CFT.

Qualitative aspect ofligand field and Molecular orbital Theory (MOT).

Spectrochemical and Nephelauxetic series.
- Coordination number, coordination geometries of metal ions, types of ligands.

g Gt 7 gHarqaaar — 12
WWWW—W,%,W,%W;%@H
I (KRar smgarifom)
— ST gHraggar: o AT T HSA : [ma, B:], [MA;BC], [M(AB),], [MABCD),
— ICHADT FHA [Ma, By, [M(AA);B,], [MA,B;)
- Hav‘l[?dl(?b‘ E"?Ta?m?ﬂ: ATHABIT Ffel— [MABCD), ICHIB Hehel [M(AA),B;)],

AA);

Isomerism in coordination compounds :-
Structural isomerism - Ionization, Linkage, Coordination-Ligand Isomerism.

- Stero isomerism :-

Geometrical isomerism- Square planar metal complexes of type [MA2Bz], [MA:BC), [M(AB).], [MABCD].

Octahedral metal complexes of type - [MA(B:), [M(AA).B;], [MA;B;]. .
- Optical isomerism: Tetrahedral complexes of type - [MABCD]. Octahedral complexes of type- [M(AAJ:B;-].

[M(AA)s].

Hed Tor AT —
1 AW, T e, v, A B Farg, (&Y ) gron vaaerer ufererd
2 Lee, J.D., Concise Inorganic Chemistry, Wiley, 2008 Fifih Edition.
3. Kalia, K.C. Puri, B.R., Sharma, LR, Principales of Inorganic Chemistry, Vishal Publishing Co. 2020.
4
5

Sodhi, G.S., Textbook of Inorganic Chcmislry. Viva Books Private Limited, New Delhi,
S(i)n%h, J., Singh, J. and Anandavardhan, S., A Logical Approach to Modemn Inorganic Chemistry, Anu Books
2019.
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TR UIGABI DY ATy, - e
Scction Practiceal Hrs,
1 I ® dgal o1 QRast - 20
1. ETINT DR (11) Tewe
2. W () WREFRNE v
3. ARRA (1) vREEdawene
4. SERMFTERMNSDNTE o) YR
5. ucRrm g Qifeare)) we

6. P& (1) seMugeraifRe

Preparation of Inorganic Complexes -

- Tetraammine copper (1I) sulphate

- Cooper (II) acetylacetonate complex

- lIron (111) acetylacetonate

- Tetraamminecarbonatocobalt (111) nitrate

- Potassium tri (oxalato) ferrate (111)

- Nickel (Il) dimethylglyoximate
2 UTSTE fageiyor —

— feerft wrfe s o gugeRer (Rems ok warfe gerawRor RN g,
P AR B 2EaRer vee™ @ ST Qo= B R |

Qualitative Analysis —

18
qerds

- Separation of binary organic mixture (by solvent and chemical separation methods) , systematic
identification of separated organic compounds and preparation of their derivatives.

3 TSl TG/ QTS QTG G AT D1 ROl /ool
Fel A frar T B oy A

umi@ Purification/separatin of compounds by Fractionsal distillation/Steam distillation.
i e Any other experiment carried out in the class.

4 - 3enfie wwr
- Educational Visits,
Her T —
I- TR O, Fedl U, @ YR, 9NIR U, ol Afdewa afingd) dfeyn
1, W U 2015
2- e, v, N, B Miead, gun gl
3- AN, QS U eRe g oift qaifeey gaifife wnfarfim, duardiosy,
4- I N, o, HA, v Tarel, v WfeR Yfeaa Bimma R, IR,
I U4 HUAl, 78 feeeh 2011

5- ¥, TR SAre, T, e, v, s SRR, femm R gfean, e
RIEHRUT 2018
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,‘ SEMESTER III
3 SUBJECT — BOTANY (MAJOR) Fufy e

COURSE: BSCM301BTT — Plant Anatomy and Embryology 91eq 3afR®) vd amwTRa@)

MAXIMUM MARKS : 100 (60+40) MINIMUM MARKS : (21+14)
TOTAL CREDITS : 04 TOTAL HOURS : 64
AIMS

This course is designed with the aim to provide knowledge of botany to the students and develop understanding of basic
concepts of Plant Anatomy and Embryology.

% OBJECTIVES
* To give an understanding about the basic concepts Plant Anatomy and embryology.
To provide basic knowledge of plant internal architecture and cellular composition and reproduction.

® To understand how different plant tissue structure evolve and modify their functions with respect to their
environment.

* To develop broad thinking and awareness about the necessary concepts and terminologies.

TEACHING METHODOLOGY

*  The Teaching Methodology shall be based on the scientifically proven methods of demonstration and Modern
Strategies. .

® The Teaching Methodology for the present course would include Lecture, practical and observational.

* Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO)
e Students will learn the internal structure of plants. It will enhance the basic understanding of organization of plant
body by cells and tissues.
¢ Students will understanding the dynamic mechanism of plant pollination, fertilization and development.
; e They will have hands on training on section cutting, preparation of slides, study of pollen and ovules.
. is? UNIT CONTENTS DURATION
Meristematic and permanent tissues
1 Types of meristems.
2 Organization of Root and Shoot apex
3 Simple and complex tissues.
4 Special type of tissues.
-5 Structure of dicot and monocot root, stem and leaf, Kranz anatomy.
6
7
8

Pits and plasmodesmata.
Wall ingrowth and transfer cells.
Hydathodes, cavities, lithocysts and laticefers.

UNIT I fraras 3R Y SaP 12 Hours
1.1 favsads @ yaR | ,

1.2 1€ 3R WRIE MY &1 G167 |

1.3 WRel, Wfied 3R Ay yoR & Sdep |

bt bt ek et ek ek et
. . o . . .

1:6%3m§ﬁ3ﬁ?mﬁwmml
\ 1.7 SToY, T[feer, foriMged ik teeeik |

| T = = e @
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Secondary Growth:
I Vascular cambium — Structure, function and seasonal activity.
2 Secondary growth in root and stem
3 Wood (heartwood and sapwood)

-4 Anomalous structure.
5 Adaptive and protective system: Epidermis, cuticle, stomata;
6 General account of adaptations in xerophytes and hydrophytes.
7__Dendrochronology.

UNIT II fada® qfR, sr@mas ok o amaxor
1.1 HIg! 9 & YR
1.2 TET—HR9AT, B 3R A4Re 7iyfafey |
13 518 3R @ ¥ fgchas g |
14 IS (37T BIS 3R W)
1.5 ST 3R YRETHB yonferit: =, S, <y |
1.6 THIMT 3N AT Sraer &1 arH fawo |

178 1l

12 Hours

Embryology:
1.1 History and importance of embryology.
1.2 Structure of flower, anther and pollen,
1.3 Micro-sporogenesis and Mega-sporogenesis;
1.4 Structure and types of ovules;
1.5 Types of embryo sacs,
1.6 Organization and ultra structure of mature embryo sac.

12 Hours

ERICEIE]
UNELI 1.1 YUIfds= &7 3fer 8k 72|
12 9, R DY 3R WRET P GRT |

16 WWWWWWI
17 YUIAsH # YR Jsfet &1 arrer |

Pollination and Fertilization

Types of Anthers and pollen,

Pollination mechanisms and adaptations;

Pollen pistil interaction;

Double fertilization;

Post fertilization changes;

Seed structure appendages and dispersal mechanisms,
Palynology and scope (a brief account)

| i S S SO S
N W»n AW —

14 Hours

UNIT IV QRIITOT 3R

1.1 WITHY IR WRAT & THR |
12 RITT T SR 31l |

1.3 WIT-HHA TRER 537 |
1.4 fe e ok PR |

1.5 FveAaRia gRad= | .
1.6 9IS AT IUAT 3R yekol |

| 1.7 SRITRYT ST IR 191 1 v Wl fiyawor |
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Endosperm & Embryo o
Endosperm types, structure and functions,
Dicot and Monocot embryos; -
Embryo-endosperm relationship; {
Nutrition of Embryo, X JE—
Unusual features on Embryo and Endosperiit, ) o
Apomixis and polyembryony, definition, types and practical applications.
In-Vitro Fertilization

\IO\U’\-DU)I\J'—'

UNITV

1 o, TETE. 3R
fareciy| sat |wBRT (2011) :
| g, sy g @ie Tl | BRBIE e U9, JIAT (2000)

2

3. WIEd, v e TSl | T 9 R (1974)

4. W,é.@.wmﬁlamﬂmmw(wss) o

5. qﬁmwmmﬁﬁﬁﬁ@mﬁa%%@sﬁmma@w

Suggested Readings:

1. Bhojwani, S.S. & Bhatanagar, S.P.(2011), Embryology of Angiosperm. Vikas Publication House pvt.Ltd.
New Delhi. 5t edition.

Dickison, W.C. (2000). Integrative Plant Anatomy, Harcourt Academic Press, USA.
Fahn, A. (1974), Plant Anatomy, Pergmon Press 'USA.
Mauseth, J.D. (1988), Plant Anatomy. The Benjammin /Cumming Publisher, USA.

Evert, R.F. (2006) Esau’s Plant Anatomy: Meristems, Cells, and Tissue of the plant body: Their
Structure, Function and Development. John Wiley and Sons, Inc.

vk W

GUIDELINES & RULES FOR STUDENTS

« The students are expected to follow the following rules for deriving maximum benefits of the course

e Don'tleave the campus without permission. In case of emergency, written permission from the Course
Coordinator is required. Be punctual and attend all sessions, Lectures and other activities

e Take responsibility of your own work Follow the timetable, home assignments and projects should be
submitted within the stipulated time period.

e A minimum of 75% attendance is compulsory for all the students.
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SEMESTER IIT
SUBJECT — BOTANY (MAJOR) T e
gratfire Ty

COURSE: BSCM30¢BTP - BOTANY PRACTICAL

MINIMUM MARKS : (21+14)

TOTAL CREDITS : 02

TOTAL HOURS : 64

S.No. PRACTICAL: Duration
1 Wl WSS 3R YISt & Agd | [Qursdiad Had! &1 oegdd |
[ / Study of meristem through permanent slides and photographs. 4 Hours @
2 Sclb UNBTSHT, BITHISHI, AN WHR=PIGAL: TRCS gl dd, TAgd Bl v
Rl WSS 3R Uast gRT 3y |
Study of Tissues (Parenchyma, Collenchyma and Sclerenchyma); Macerated 4 Hours
xylary elements, Pholem (Permanent slides, photographs)
3 THATIA 1 FGBT (AT Hol): Tedloraal al: RoTHE] (lerewer): [add
gie: BfeTg=rT &7 oradd |
Study of Monocot Stem: Maize (Zea mays); Dicot stem: Sunflower (Helianthus); 4 Hours
Secondary growth: Helianthus.
4 UdISIaal ST HerepT (foram #o): feaiofa=ll ofe @ JRegd! (Bfeigerm):
faciae gfe: sforveerd &1 aega |
Study of Monocot Root: Maize (Zea mays); Dicot stem: Sunflower (Helianthus); 4 Hours
Secondary growth: Helianthus. :
5 THATIN 3IR fgaiord=il Uil 1 37ea |
Study of Dicot and Monocot Leaf. 4 Hours
6 IR B & AeFH A (Fac-2rd, IReNAd], TPprgeer) d Sy A
Dl IR | 2
Study of anomalous structure in Achyranthes, Boerhaavia, Nyctanthus through 4 Hours (
section cutting.
7 THeMel (ARTA Twh), Salsel, (FT8fge ) H Ighe BT IeTIH |
Study of Xerophyte (Nerium leaf) and Hydrophytes (Hydrilla stem) plants.
4 Hours
8 RATHIY B AR (THUT 3R gRYE) YT Il wige gRT e |
Study of anther (young and mature), tapetum (amoeboid and secretory) through
Permanent slides/pictures. 4 Hours
o 7T FADIRS : G THR BT YOIy bR Iemdl ¥ellgs / Brel gRI
eI |
Study of female gametophyte Polygonum (monosporic) type of embryo sac 4 Hours
development through permanent slides/photographs.
10 ASE /Bicl & Aegq W URYTd IS Head &l I |
Study of mature egg apparatus through slides/photographs. 4 Hours
faf=1 TPR & WRITOT SR 419 R FT e |
4 Hours

[11

Demonstration of different types of Pollination and seed dispersal.

7 (S T o

[ 1 R OO
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W R 0 ags § wEraW @ SRV TR BT 3R | 4 Hours
T — Study qf percentage germination of pollen grains in a given medium.
URT IR BT WS |
Demonstration of pollen germination. 4 Hours
14 IR TS,/ BT/ R WAgS D ARIH W gIey § o8 & ThR AR
SeTvefa=ang | 4 Hours
Types of ovules in plants and placentation through temporary
slides/photographs/permanent slide.
L= T 85 | Sl BT |ASg
Wu Collection of Seeds from local area. 4 Hours
€ TIRNTH BIEd IR HIAT
4 Hours

Preparation of Herbarium file.

@//—@ %«Kg)/
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SEMESTER - I

S SUBJECT - Chemistry YHIUATRA

BS Cm3oa CyT-Transition Elements
HEHT T

(Minor-1)/b pen eloch -2
MAXIMUM MARKS : 100 (60440] MINIMUM MARKS : (21+14)
TOTAL CREDITS : 04 TOTALHOURS: 64

AIMS
This course is designed with the aim to provide knowledge of subject to the students and develop understanding of Basic
concepts of subject. '

OBJECTIVES :
* Togive an understanding about the Basic concepts of subject.
¢ Toprovide guidance to students for better understanding of key concepts, thoughts and theories.
¢ Expansion of knowledge from learning to applicability as well as understanding Chemistry.
¢ Todevelop broad thinking and awareness about the necessary concepts, system and terminologies.

TEACHING METHODOLOGY
¢ The Teaching Methodology shall be based on the scientifically proven methods of demonstration and Modern
Strategies.
¢  The Teaching Methodology for the present course would include Lecture cum Discussion and demonstration.
Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO)
1. " Student will be able to understand meaning and Significance of Ancient Chemistry, different ideologies and
approaches. i
2. They will be able to explain basic concept of Coordination chemistry & chemistry of d & f-block elements.
3. By the end of this course students will learn the aspects of Steriochemistry of transition metal complexes.

Unit Contents : < mmees | HE
ol ) . qI8ae &1 v a%g Hrs.
1 | 1 ARAE ER™A B S 9RO — _ ‘ 12
— W 4RGP IA™AS U4 S Ffadl : AN, arHee, MideEr, geieR,

M, [T I | : :
— ¥ @ vy § IReITS 91 — T 9 WERY, IIRE, WHERRE, ¥, O1g, A,
&R, 3%, 190, A& | ' :

HERY :-37F, doT, WS, fawe, Riang, ange, g, & |
SURE: THd, RS, B, AR, A, 79, Ria, sivE, sg©r)
, ST | N

- Knowledge Tradition of Indian Chemistry -
- Ancient Indian chemists and their works :- Nagarjuna, Vagbhata, Govindacharya, Yashodhara,
Ramchandra, Somadeva, etc.
- Introductory idea about rasas; - ) : 8
Main rasa: Maharas, Uparas, Common ras, Ratna, Dhatu, Poision, Alkali, Acid, Salt, Lauhabhasma.
Maharas:- Abram, Vaikrant, Bhasik, Vimala, Shilajatu, Sasak, Chapala, Rasak.
Uparas:- Gandhak, Garik, Kashis, Suvari, Lalak, Manah, Shila, Anjana, Kankushtha.
Common Rasa:- Koyla, Gauripashan, Navasara, Varataka, Agnijar, Lajavarta, Giri Sindoor, Hingul,
Murdad Shrangakam.

2 @WWH—E?TWWWW— e
1. FHHIT 'mmﬁw:m,mamwm . gt |- ’
HEA 99 B 67T & few ool & w99 vae )

2. AR FEA Tl ST 9 9 ddegss @ ey —
Wﬁmﬁwﬁ‘ﬂﬁmsﬁmwmmw T & 4R e
H W YR The | dOISS GaE | <

3. SIS O : W oRem | = o :

14

( W contd.... 2
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Chemistry of d-& f-block elements -
L. Chemistry of Transition elements; First Second and Third trznsition series. Genera! group trends |
with special reference to Electronic Configuration, Coordination Geometry, Colour, Variable Valency, ‘
Spectral, Magnetic and Catalytic properties. Ability to form complexes. |

2. Chemistry of Inner Transition elements: Lanthanides and Actinides General group trends with ‘

special reference to electronic Configuration, Oxidation states, Colour, spectral and Magnetic ! |
Properties, Lanthanide Contraction. Separation of Lanthanides (lon - exchange method only) {

3. Transuranic elements:- General Introduction. ( .

|
\

3 — e - - L . - |
WEHY YTy Wagel @ GXoEY, GHggdadl Ud g-fais Jegd wagal @ Iat |
TR Rigia | Rishe g gaasife aredl| |
Ao 79 Rigia @og gis A —ddid) 3 afida T@ agmaed, Fha,
TN, ACHAD Hgell &g HFIAT |
Saeear 99 Rigia F GE |
- Coordination Chemistry - e B .
S(t:x?lfci‘u[rrgtmstereiglhigstry and Metal-Liganid Bonding in Transition Metal Complexes

T i Sidwik.
Werner theory for complexes, Electronic interpretation t-)y ‘ lanar and
L ” \e;aleence Bzd Theor};’ (VBT) - Postulates and applications for Tetrahedral, square piana

12

vctahedral complexes.

Limitation of VBT. _ ' - = 2
- fowa &7 el (od D SARMHINGE) @ 3Tk q?\z éifmi\ii qi:. 14
S-pEel B foved &4 fdue| agepaa, e g, a“*“&ﬁ ik g
foved &5 ISPV Gl (CFSE) | 4T UG Waa &1 @I CFSE, fovea

TG FXA Tt SRS | N .
— 10Dq (A,) FT AMYA U SHSHT GRATT FHIAT HIA arel ‘ﬂiml GliCLPC’ijﬂq ]
TG el B QAT | Sehe@E Sar @ agqeid gt i <or i
TAd | A Ao S | Hewer S A | ~
- forifs & Rigld vd smies sa@ (o) Rigid & Tomoie aRus | Resiofiea
U9 Tharaied SR | ' ' ‘

— Y R, 1 ARET B 99 Wiy, i @ uer | -
Crystal field Theory (CFT) - Postulates and application: Crystal field splitting of d-orbitls. Cristal field
stabilizing energy (CFSE) in Tetrahedral, Square planar and Octahedral complexes, CFSE of weak fields
&strong fields. Factors affecting the crystal field parameters. - - -
- Measurement of 10 Dq (o) and factors affecting its magnitude. Comparison of actabedral and
tetrahedral coordination. Tetragonal distortions from octahedral geormetry. Jahn-Teller theorem.
Square planar geometry Limitatins of CFT.

Qualitative aspect of ligand field and Molecular orbital Theory (MOT).
Spectrochemical and Nephelauxetic series.

- Coordination number, coordination geometries of metal ions, types of ligands,

_ K) 1], [MA BC], [M(AB i .
B LN, - : (AB);], [MABCD),
= Qaillgliﬁ NTHIIIIT, W . 1
M(AA)] S¢1™ [MABCD), WG Feger [M(AA),B,),

Isomerism in coordj
Structural isomerism - lonization
- Stero isomerism -
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SEMESTER - 11
SUBJECT - Chemistry Practical RTINS W)

BSCMBOZCHP Hioe=S MINIMUM MARKS : (21+14)
MAXIMUM MARKS : 100 (60+40) &1
TOTAL CREDITS: 02

TOTALIIOURS : 64
LAk qogHH B fauuas] E‘f
Section \ Practical

1 | sorfe dae o R - 20
1. T B () Wehe

2. IW (IN) TNEEAWEHE Hahel

3. I{RA (1) TRIeEadere

4,

5

SERAMFTENRIDNERE () T
. UIeRmm o (sfeamer)) o an
(, : 8. e () srefemgersifrre
‘ Preparation of Inorganic Complexes -
Tctraammine copper (IT) sulphate
Cooper (II) acetylacetonate complex
Iron (IMI) acetylacetonate
Tetraamminecarbonatocobalt (1) nitrate
Potassium tri (oxalato) ferrate m
Nickel @ dinxeihylglyd’ximate
2 TocAs fagasor —
~ faeil oréfe e o1 gomwo
TS AP B erafem vemmT T
-Qualitative Analysis —

3

(e ik <mmEfE
ST FOa B e |

18
ISR At gw), gue

- Separation of binary organic mixture (by solvent and. chemicz_ﬂ separation methods) , systematic
identification of separated organic compounds and preparation of their derivatives.
TS TS / A ANET §RT QR Eal ?[izaﬂﬂl /. JAEFHR]
. . FeT H f5u ™ o o wan
i g

«

. Purification/separatin of compounds by Fractionsal distillation/Steam distillation.
¥} Any other experiment carried out in the class.

16

4 - IrEiffre gqu
"| - Educational Visits.

A 10\
e Ty -

M T, HEdl T, W RE, AR, iRl dee S deg
1, U UHTIE 2015 -

e, 7. IR, S SReea, T gfeAD e

3- 9FId, QAT qmwmmﬁmmmm@
<1 L4 SR, T, @, @ e, v SR Yewd R BIFD, AR,
¥g T Al A3 Il 2011
5- ST, TEAET, T P, T, e v, e e g, wem
HEHIT 2018
6- e, L, gt Qv ), . Seww o), w. e
7=

TR, L i, 9. waife e fem, w8 vy s

%
<
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SEMESTER-III Mafor - I
(BS CmM30) ﬂ:r) susJecT - zoology WToll¥IR=
Diversity of Chordates and Compartive Anatomy
Paper-1
MINIMUM MARKS : (21+14)

MAXIMUM MARKS : 100 (60+40)
TOTAL CREDITS : 06 TOTAL HOURS : 64

AIMS
This course is designed with the
of subject.

OBJECTIVES
*  Togive an understanding about the Basic concepts of subject.
¢ To provide guidance to students for better understanding of key concepts, thoughts and theories.
. Expansion of knowledge from learning to applicability as well as understanding Zoology.
¢  Todevelop broad thinking and awareness about the necessary concepts, system and terminologies.

aim to provide knowledge of subject to the students and develop understanding of Basic concepts

TEACHING METHODOLOGY
. The Teaching Methodology shall be based on the scientifically proven methods of demonstration and Modern Strategies.

¢ The Teaching Methodology for the present course would include Lecture cum Discussion and demonstration. Teaching
will be Bilingual.
COURSE LEARNING OUTCOMES (cLo)
1. Student will be able to understand meaning and Significance of Ancient Zoology, different ideologies and approaches.
2. They will be able to explain basic concept of Zoology.
3. By the end of this course students will learn the following aspects of Zoology:
1. Various model and chart which will be helpful in understanding learn Zoology.
2. Application of the Zoological park, Musium, Scientfic laboratory, Pathology, Pesticides, Textile, Dyes etc.
" Important role of zoology used in further study & research work.

Unit Contents oy

ECOE qrgAFH Bl fawa avg

1 [1. BUSHAT BT yR=g — 12
1.1 Wi AR |var ¥ wig s a1 aNuRe s
1.2 Wﬁw%,wam@wwmﬁw,ww
ENAeT B A TP B AR
2. grel sider
2.1 B3 T3 DISCT U4 ABATPISET BT qiffepor
22 TIHIET BT WE Sewd vd QRIRET sl BT wRMT waiaRer
2.3 QRO BT AUl e, ABeTbISer @Y gy
3. QIR

3.1 USIIES vd e @Y e
R I geavey, s, deamide, detmdat

1. Introduction to Chordates
1.1 Traditional Knowledge on Animal Science in anicient Indian Civilizatin
1.2 Origin of Chordates, General Characteristics and outline classification of phylum
Chordata up to orders according to parker and Haswell, Seventh Edition.
2. Protochordata -
2.1 General characteristics and classifications of sub. phylum Urochordata and
Cephalochordata.
2.2 Type study of Herdrnaia and retrogressive metamorphosis in ascidian tadpole.
2.3 Type study of Amphioxus and its affinities.

3. Agnatha-
3.1 Comparison of petromyzon and Myxine.
2 1. N 12
2. JHgTN

2.1 SUTERI B A A&7 UG qaffapwor
22 SHIWRI A UGS & vd femRe IR

3.1 WY & W 80T UG qeffepRor
3.2ﬁwwq#ﬁwﬂzﬁmﬁﬁaﬁwﬁqqéﬁwnm$ﬁﬁémww
|4 I B Hrd fafy

R g Aeferi-g® e, S, Wiy, g9 gawor

Contd.---2
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Pisces -

1.1 General characteristics and classifications of pisces,
1.2 Accessory resplratory organs, parental care in fishes,
Amphibia -

2.1 General characteristics and classification of Amphibia,

2.2 Parental care In Amphibla and pacdomorphosis
Reptilia -

3.1 General Characteristics and classifications of Reptiiia,

3.2 Difference between polsonous and Non polsonous snakes, Venom and Antlvenorn.
3.3 Polson apparatus and biting mechanism In snake,

qef)

1.1 a0 aifw gRar, <. welm areh @1 wifera uRes
1.2 ufér & W= Serr vd aeffaRor

1.3 gyl 3 yaem, sgsue W arpiay @ Rigia
1.4 Uferdi # IgBI arqaeH

2. rEar)

2.1 WU B q0I F&79T Ud qaffpvor

22 W & srqaeri fAfdR gam ot & Wt 3
2-3 T wrof) wderr Qi uRiTE) @ uRer

1- Aves -

1.1 Brief Introduction of ‘Birdman’ of Indla - Dr.Salim Ali
1.2 General characteristics and classification of Aves.

1.3 Migration of birds, principles and aeroudynamics of flight.
1.4 Flight adaptation In birds.

2. Mammalia -

2.1 General characteristics and classification of mammals.

2.2 Adaptive radlation in mammals with reference to locomo
2.3

tory appendages.
Introduction of ZSI (Zooligical Servey of India)
FAGIHAT B TS

1; W%mmwwmqmﬁmmam

2. W%WW(WWWM)WWGW
3. TUGBA & UTET T BT oIS AT
4. BUABIBA B @QT T BT JATTHD e

Comparative Anatomy of Vertebrates -
1.

14

Comparatives study of integument and its derivatives of Vertebrates.
2.

Comparative study of appendicular skeleton (Limb and girdles) of Vertebrates.
3. Comparative study of digestive system of Vertebrates.
4,

Comparative study of respiratory system of Vertebrates.

: T4 g4 BT AT D SIegae
2. TUSBE B AR B gATE Sega

3. PUAGGT B A T BT oD T
4- WA & A 3T (A 7d o)

Comparative Anatomy of Vertebrates -

14

1. Comparative study of aortic arches and heart of Vertebrates.
2. Comparative study of Brafn of Vertebrates.

3. Comparative study of Urlongenital system of Vertebrates.

4. Study of Eye and Ear of mammals.
Reference books -Dhami, P.S, and Dhamli, J.K.

‘Chordate Zoology’ R.Chand & sons
1. YoungJ.Z.‘The life of Vertebrates. Il Edition.
2,

‘Oxford University press.

Parker T.J. & Haswell, W.A,, ‘“Textbolk of Zoology - Vertebrates VI| edition.

3. Hyman, L.H. ‘Hyman'’s Comparative Vertebrate Anatomy’ Third edition,
press londn

Univ. of Chicago
Kent, G.C., Cart R.K,, ‘Comparative Anatomy of the Vert-

ebrates’ 9t Edition, McGraw Hill.
Jordan and Verma, ‘Chordate Zoology’ . Revised & enlarged editions, S.Chand & Co.
Jordan E.L., ‘Chordate Zoology’ S. chand & Co. New Delhi.
Kotpal, R.L., ‘Modern Textbook of zoology - Vertebrates’, Restogi Publication, Merath.
Tortara, G.J., & Derrickson, B.H., ‘Principles of Anatomy & Physlology’, Global Edition,
John willey & sons.
Kotpal, R.L., ‘Chordate and Com

parative Antomy’ Editlon-I, Restogi Publications. Merath.
Sinha A.K., Adhikari S., Ganguly B. :

o No o

9.
10.

B. biology of Animals’ Vol-1I New Ag.Calcutta.
N J/ = N
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aadlar Qe wurel U 20242025
aar— AL R, [y ay
vy — wvhmE wA R argua
WY UH — e
QU YA T BIS BSCM301ZLE (Major-1)
WOTqR W1 SRl — wAwa weh e
MINIMUM MARKS: 21+14

MAXIMUM MARKS : 100 (60+40) |
TOTAL CREDITS : 2 v s

a1

QIR — Ao, RS

— Y, fAfew '
ﬁ ?Q.,fi‘ e, i, erie), v, AR TR,

| OTR— gy, IO, E,

| Ao, SIS
| - =Ees,, Resd, wldaE, g

qroA®I B ANIAE]

Fawa @ & =R QA (GuErerl RE) Y@ YIS @
e

RSy, TN, ©ie {5

N\

q&ﬁ-wmﬁawwmmmm)

' WWWWWWW@WW)W

mmwwmmqumﬁmmﬁ
(mﬁ)ﬁa‘aaﬁm,amﬁaﬁmwal

08

T — e, Toued, IR U9 @Y B ond gd awd e @
aReri wd o el 7 Sl AT B IETAT |

06

T ¥ AR TeR @ Ud Ud i BT S |

04 -

WWWWWW%WM%?@WWW)

3— fagRe o, ga-l aF
a— afge ddeT v v, IX"and X"

~

mmmﬁaﬁm/wm/mwaﬁm—

14

Aol & o I A< |

04

FIRRA D gad U3 ARaED BT el irid FEad |

04

_AT ge) yrofiera &1 Iega+d (nmfﬁam/n“ra/mﬁar/ms‘)

04

JUE |

04

o T T, o o, e, wa, SrTe qre, s, W

wWed U :
1- am,mw.mﬂmmuwﬁﬁm—mw.wﬁ‘ﬁmm,m
9. s TyE, <. PEd, B, 9, e, MR, Ve, IS wroft R, ARALS. ufedt.
3- 7 U & v e, Mura gR1 vy ¥ wafta waifih gxaw |
4- Lal, S.S., “Vertebrate Practical Zoology™, 11 Revised edition, Rastogi Publicatins, Meerut 2009
5- Sharma, Vijay Laxmi, “Practical Zoology™. Paragon Industrial Publication. 2004
6- Verma:P.S., “Manual of Practical Zoology — Chordates:. 1 1™ Editions. S. Chand Co.Ltd. 2010
7- Prakash, M., ra, C.K. “Laboratory Animals™ , Anmol Publications, New Delhi.

8- Yadav& hney, “Practical ogy” Kedamath Ramnath. 2013.

A
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SEMESTER-IIT
SUBJECT - zoology WTolleme=
iol and Biochemist
Phys;;,?gzn Wmﬁnm&r-y/opew ELECT Ivem.mm)
e OTAL CREDITS 06 @S CMB0o2Z- LT)/@ scpao03 U—ijnu:aua’_ HOURS : 64

TOTAL CREDITS : 06

AIMS 7 B -
This course is designed with the aim to provide knowledge of subject to the students and develop understanding of Basic concepts

of subject.

OBJECTIVES
e  To give an understanding about the Basic concepts of subject )
e To provide guidance to students for better understanding of key concepts, thoughts and theories.
e Expansion of knowledge from learning to applicability as well as understanding Zoology.
e To develop broad thinking and awareness about the necessary concepts, system and terminologies.

115

gy TEACHING METHODOLOGY ) _
e The Teaching Methodology shall be based on the scientifically proven methods of demonstration and Mcder:') Stri:egs.
e The Teaching Methodology for the present course would include Lecture cum Discussion and demonstration. Teaching

will be Bilingual.

COURSE LEARNING OUTCOMES (CLO)
1. Student will be able to understand meaning and Significance of Ancient Zoology, different ideclogies and approaches.
2. They will be able to explain basic concept of Zoology.
3. By the end of this course students will learn the following aspects of Zoology:
1. Various model and chart which will be helpful in understanding learn Zoology.
2. Application of the Zoological park, Musium, Scientfic laboratory, Pathology, Pesticides, Textile, Dyes etc.
3. Important role of zoology used in further study & research work.-

Unit Contents
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Introduction and Historical background of physiology and Biochemistry Biomolecules and Regulatory
mechanism. ) )
1.  contribution of Indian Scientists -
1.1 Contribution of Charak
1.2 Contribution of Sushrut
2. Biomolecules -
2.1 Micro and macro molecules
2.2 Water and Buffer system
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1. Enzymes -

1.1 Definition and General Properties
1.2 Nomenclature and Classification and functions
1.3  Mechanism and Regulation of Enzyme action
1.4 Co-Enzyme
2. vitamins and Minerals -
2.1 Types and sources
2.2 Biological importance
2.3 Deficlencies and Dixorders
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- Metabolism, Physiology and Regulation -
1.Protein -
1.1 Structure, Nomenclature, Classificatin and biological importance.
1.2 Metabolism - Deaminatin, Decarboxylatin, Transamination of amino acids and Ornithine cycle.
2. Carbohydrates -
2.1 Structure, Nomenclature, Classificatin and Biological importance.
2.2 Metabolism - glycogenesis, Gluconeogenesis, Glycogenolysis, Glycolysis, Citric Acid Cycle and Electron
Transport Chaina.
3. Lipids -
3.1 Structure, Classificatin and Biological importance
3.2 Metabilism - Beta oxidation of fatty acids.
4 1. UrE D BIdY, (AT gd 0T 07
2. FECTORIGT Td TR SUTEd &) () TH I1R) A
1 Physiology of Digestion, regulatin and disorders.
2. Homeostasis and Basal Metabolic rate (MBR)
3. Thermoregulation.
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- Respiratin, Excretion and Immune system -
1. Respiration -

1.1 Mechanism - Inspiration and Expiration

1.2 Physiology - Exchange and Transport of Gases (Oxygen and carbon dioxide), Chloride shift, role of
Respirationry pigment.

1.3 Disorders - apnea, Hypoxia, Asphysia, Carbon monoxide poisoning, Bronchitis, Asthma.
2. Exeretion -

2.1 Physiology - Uea, Urine formation and counter current mechanism
2.2 Excetory products, disorders.
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3. Clayden,J,Greeves, N.and Warren,S.,‘Organic Chemistry’.Oxford University Press, Indian.
4. March, J. and Smith, M.B., ‘Advanced Organsic Chemistry’ John Wiley and Sons (Asia), Singapore
5 Bruckner, R., ‘Organic Mechanisms: Reactions, Stercochemistry and Synthesis.” Springer, Berlin
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MAXIMUM MARKS : 100 (60+40)

TOTAL CREDITS : 04

AIMS

Syllabus — B.Sc. lind Year — Academic Session 2024-25

(Under NEP 2020 & As per Ordinance 14A)

SEMESTER III . ELECTIVE
/ opeN EL . T
sitenfires arafra==A |

SUBJECT — BOTANY (MINOR)

COURSE: BSCM3®BTT - INDUSTRIAL BOTANY I

pec03038TT

MINIMUM MARKS : (21+14)

TOTAL HOURS : 64

This course is designed with the aim to provide knowledge of botany to the students and develop understanding of basic
concepts of Industrial Botany.

OBJECTIVES

e To give an understanding about the basic concepts of Industrial Botany.
Industrial botany is the commercial exploitation of plants by people.

[ ]
e It contributes significantly to anthropology, biology, conservation, botany and other fields of science.
[

To develop broad thinking and awareness about the necessary concepts and terminologies.

TEACHING METHODOLOGY

e The Teaching Methodology shall be based on the scientifically proven methods of demonstration and Modern

Strategies.

e The Teaching Methodology for the present course would include Lecture, practical and observational.

e Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO)
1. This course will provide knowledge on plants and their parts used in various industries.

2. Students will get an idea to establish plant based natural product industry.
3. This course will make the students self-reliant.

1.3 Tea Industry -1. Mentha arvensis (Pudina)
2. Azardirachta indica (Neem)

.| UNIT CONTENTS DURATION
1. Plants in Timber Industry: -
1.1 Timber yielding trees of India and their products.
1.2 Shisham and Sal.
1.3 Teak, Deodar and Babool.
2.  Bamboo Industry.
3. Cane Industry.
UNITI 1. SARC ddhs! ST ¥ Urey :
1.1 9Rd & AR The! IUEH G&T U S Sedlg 12 Hours
1.2 ¥eF 3R |1
1.3 G, <9eR 3R 99a
2. 919 IET| -
3. dq sanT|
1. Kattha’s Industry.
Leaf Base Industries: -
1.1 Utility products of Palash leaf,
UNIT I 1.2 Utility products of Banana leaf, 12 Hours

3. Ocimum sanctum (Tulsi)
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Leaf Based Industries-

1. Leaf Oil Industries —
1.1 Mint
1.2 Camphor
1.3 Neem
1.4 Tulsi
1.5 Eucalyptus and
1.6 Lemon grass
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12 Hours

eaves used as spices-

1.1 Kasoori Methi
1.2 Pudina

1.3 Curry patta
1.4 Onion

UNIT 1V

1.5 Tejpatta
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Flower Based Industries —
1

12 Hours

. Perfume products of —
1.1 Gulab
1.2 Jasmine
1.3 Henna
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