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AIMS
This course 1S designed with the aim to provide knowledge of subject
understanding of Basic concepts of subject.

to the students and develop

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

TEACHING METHODOLOGY -
e The Teaching Methodology shall be based on the scientifically
and Modern Strategies.
e The Teaching Methodology for the present course woul
demonstration. Teaching will be Bilingual.

proven methods of demonstration

d include Lecture cum Discussion and

COURSE LEARNING OUTCOMES (CLO) -
On completion of this course the students will be able to understand:

o Biophysical concepts like pH, biological Learning nes (CLO) oxidation and
bioenergetics.

Magnetic properties and electronic spectra of transition metal complexes.

e Structure and bonding analysis of organometallic compounds using the MO theory
Organometallic compounds of main groupelements and their structure and bonding

analysis
« Bio inorganic chemistry and role of metal ions in biological systems.

[ Total no. ofilqcturcs - A;s.ﬂpe ﬁJ;GC rgiés (1 Credit = EEE_C};;LS)
S. No. Topics | No.of
. Lectures

el reaction, concep |
Water, pH & buffer Waterasa medium for biological reaction, concept of pH in |

\
‘ | terms of biological system, effect of pH on a biomolecule. biological buffers |

|

‘ system.

“ Bonding in biomolecules hydrogen bond, Vander Waal interaction, ionic bond
\ hydrophobic attraction, mglycoside linkage peptide bond, phosphodiester \

\ linkage. “
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Role of different biological buffer system like -Phosphate Buffer, bicarbonate

buffer protein amino acid buffer, hemoglobin buffer system

Biological oxidation-definition, types of biological oxidation, reduction
oxidation by direct action of oxygen, oxidation by loss of hydrogen Electron
transport chain, inhibitors of ETC.

Oxidative phosphorylation - definition, theories inhibitors of oxidative
Phosphorylation, Un- couplers.

Bioenergetics -couple reactions, law of thermodynamics. energy. relationship
petween standard free energy change and equilibrium  constant, - general
introduction of high energy compounds.

Structure of ATP as universal currency of free energy in biological systems with
example -in muscle contraction, free energy of ATP hydrolysis.

S 0Td IR T S G g @ fe U e & w9 3, ofa@ yoren @ |
gl & dea B R, S o) R ded i, SfRE awe e |

da o] TSN dE, devare i arafiE @u o R o,
RIS dEF, g du, B Ty @ fafte dfw aes 75 A il |
AA-_pRE TR, AFFERE a6y, WA i wRig awe, Arefas quR A | ‘
S RO SR, AR® TR B R i - @l e b Erl
STaRIRET ST, BEEeE A @ift A affafiawu, gaagr uRde Sl ETC
@ Rl AfioE e g, sifadior srepiRelaer & R
R, IS O at —gm affea, suifad @ fyep, S[Eh S, WD
gﬁmqﬁaﬁqmimﬁmrﬁmmuuma,mh |
Afel 31 A oRau - A onferl A A Sl @ wdiae g @ Y 9 !
T A AR SR B Wi AR D i T Siel JgEed @ |
FHul |

Magnetic properties of transition metal co?li|fle§é§

[
Introduction, types of magnetic behaviour: diamagnetism, paramagnetic, ferro ‘
magnetism, antiferromagnetism, ferrimagnetism, origin and calculation of"|
magnetism. methods of determining magnetic susceptibility guy, Bhatnagar ]
‘ | Mathur. Quincke's, Curie and nuclear Magnetic resonance method, magnetic
moment, LS coupling, determination of ground state terms symbol, orbital

contribution to magnetic moments and application of magnetic moment data for

] 3D metal complexes.
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| g R @ - aRgEE, SFEET che g, SR P g

| DA AT gradi quifan ) Seafdy T oy v R, areamR

\ WR AR fds AR :“(\“ AR v (‘pd-m:l R RICICIR QA iyl
)‘ L&S gmE, @ \WH\‘H‘N\ daa @ o, D ol A YN i)y
| W @ fa graaha syl sferd B guan et

\ . . . Yeliniti
| An Introduction to ()rgnnomcmhc Compounds Defimition ang

\

- Classification with appropriate examples based on nature of metal-carbon
pond (ionic, s, p and multicentre bonds).

Metal AlKyls: lmportant structural features of methyl lithium' (tetramer)
and trialkyl aluminium (dimer), concept of multicentre bonding in these
compounds. Role of tricthylaluminium in polymerisation of ¢thene
(Ziegler - Natta Catalyst).

Organomagnesium compounds- Grignard reagent. preparations,

structure and chemical reactions. |

Organozinc compounds-Prcparations and chemical reactions.

Organolithium compounds: Preparations and  chemical
Organosulphur  compounds. Nomenclature,  structural characteristigs.
Thiol. thio-ether, sulphonic acid, sulphonamide and sulphaguanidine-
methods of preparations and chemicalreactions.

TH_aTas AP BT AREI— e du @At

iR ag @ra @) uPHfa B AUR IWRSUGTH IATEN &5 gqpeg
gfRmeT 3fiR afieor |

reactions.

oTg rewrEed « Mergd AP @Er) 3R T SRTfeems
Toifem  (BrEm) @ FEEt IRETES Qe g
AfpT H el da= B JEERVN Qe & dg‘%w B
zreufdel vegfaffan o T GiTeR AArer Iaira) |

Hd FANREE Afe e sifWeds, RAias wrea ek
It arfafshand |

TR e e R Imafe affran |
wrafaRrm Affte faeq (R Imafe siffran |
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| "An Introduction to ()rg:momcialic (70n||mu|i(ls- Definition and

\ | Classification with appropriate examples based on nature of metal-carbon

~ bond (ionic, s, p and multicentre bonds).

\ Metal Alkyls: Important structural features of methy! lithium (tetramer)

‘\ and trialkyl aluminium (dimer), concept of multicentre bonding in these

| compounds. Role of triethylaluminium in polymerisation of ethene

| (Ziegler - Natta Catalyst).

‘1 Organomagnesium ~compounds- Grignard reagent, ~preparations,
structure and chemical reactions.

| Organozine compounds-Preparations and chemical reactions.

Organolithium compounds: Preparations and chemical reactions.
| Organosulphur - compounds. Nomenclature, structural - characteristics.
' Thiol. thio-ether, sulphonic acid, sulphonamide and sulphaguanidine-
methods of preparations and chemicalreactions.

| orl_aes el @ WREE- G d (G, s, p

SR 98 PN dn) TER B AER IR SN D WA
i iR e |
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o) R 3k b aifafsranl |

"Metal Carbonyls-18 electron rule, electron count of mononuclear, polynuclear
\\ v \‘ and substituted metal carbonyls of 3d series. General methods of preparation
(direct  combination, reductive carbonylation, thermal and photochemical
decomposition) of mono and binuclear carbonyls of 3d series. Structures of
mononuclear and binuclear carbonyls of Cr, Mn, Fe, Co and Ni using VBT. n-
\ acceptor behaviour of CO (MO diagram of CO to be discussed), synergic effect
\ \ and use of IR data to explain extent of back bonding. Zeise's salt: Preparation
\ | and structure, evidences of synergic effect and comparison of synergic effect

‘ with that in carbonyls.

v~~~ S ———1
g FEed 18 Fodg fam s A, ggfata oy 3d Hudr @

g ‘!qf-awﬁa urg FEfe @ geagE AN sd gad @ {41 3R fgafvs
1\ Frdifed @ gam A wn Rl (e Ak, s ol 9uild g
| g7y, IS sgEes) | VBT @ Swm axa gu Cr, Mn, Fe, Co 3w Ni @
AR IR AgRIfeRR Bl B WEHA |
CO @1 n vwdt aaer (CO & 3mfdd e yv aal), vl mid sy
qygay B A & e @ frg IR e @ guann | oo davies fawa 3w |
| JRET, EfhaTTd wrd @y 3R Pl @ wefbaice s @ ge |

l V | classification of elements according to their action in biological system.
1 ‘ Geochemical effect on the distribution of metals. Sodium / K-pump, carbonic
\ ‘ anhydrase and carboxypeptidase. Excess and deficiency of some trace metals.
Toxicity of metal ions (Hg. Pb. Cd and As). reasons tor toxicity. Use of
‘ chelating agents in medicine. Iron and its application in bio-systems, Role of Mg
| ions in energy production and chlorophyll. Role of Ca” in blood clotting
| Hemoglobin; Storage and transfer of iron.
|G siardfE veEm — e d3 i aig e d) e s s g fan
; .‘fﬁ AR dedl @ ftarvr ) et & e @ y=Rikfe wag ) wfm /
iK gy, wiEifie Rl ot wEfRNfede | g gu wigul @ sifd@d e
| @A arg ARl @ fAurwdr (Hg, Pb, Cd, sik As) furedn @ @wo, @ar i
| AT USTEl @ S | R AR S Sa-gnfe § s, s g
; Nz acdrdflet 91 Mgy sl @)yt | < @1 oad g § Cat
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7 Tcxﬁldnks. Reference Books, Other Resources

} Sugéestca ilc:\ding;:

1. Vogel, Al Qualitative Inorganic Analysis, Longman, 1972 36

3 Svehla. G. Vogel's Qualitative Inorganic Analysis, 7th Edition, Prentice Hall, 1996-03-07,
3. Cotton, F.A. G.: Wilkinson &Gaus, P.L. Basic Inorganic Chemistry 3rd [id.; Wiley India,
4. Huheey. J. I:.: Keiter, E.A. &Keiter, R.L. Inorganic Chemistry. Principles of Structure and
Reactivity 4th Ld., Harper Collins 1993, Pearson, 2000.

5. Sharpe. A.G. Inorganic Chemistry, 4th Indian Reprint (Pearson Education) 2005

6.. Douglas, B. E.: McDaniel, D.H. & Alexander, 1., Concepts and Models in Inorganic
Chemistry 3rd Ed., John Wiley and Sons, NY, 1994.

7 Greenwood. N.N. & Earnshaw. A. Chemistry of the Elements, Elsevier 2nd Ed. 1997 (Ziegler
Natta Catalyst and Equilibria in Grignard Solution).

8. Lee. J.D. Concise Inorganic Chemistry 5th Ed., John Wiley and sons 2008.

9. powell. P. Principles of Organometallic Chemistry. Chapman and Hall. 1988.

10. Shriver. D.D. & P. Atkins, Inorganic Chemistry 2nd Ld.. Oxford University Press. 1994,
11. Basolo, F. & Person, R. Mechanisms of Inorganic Reactions: Study of Metal Complexes in
Solution 2nd Ed., John Wiley & Sons Inc; NY.

12. Purcell, K.F. &Kotz, 1.C., Inorganic Chemistry, W.B. Saunders Co. 1977

13. Miessler, G. L. & Donald, A. Tarr, Inorganic Chemistry 4th Ed.. Pearson, 2010. Collman,
James P. et al. principles and Applications of Organotransition Metal Chemistry. Mill Valley;
CA: University Science Books, 1987.

14. Crabtree, Robert H. The Organometallic Chemistry of the Transition Metals. j New York,
NY: John Wiley, 2000.

15. Spessard. Gary 0., &Gary L. Miessler. Organometallic Chemistry. Upper Saddle River, NJ:
Prentice-Hall. 1996.

16. Elschenbroich. C., Salzer, A. Organometallics - A Concisc Introduction, 2nd Edn.. (VCH
Publication, 1992).

17. Crabtree, R. H. The Organometallic Chemistry of the Transition Metals, 6th Edn.. (John
Wiley. 2014)

18. Powell, P. Principles of Organometallic Chemistry, 2nd Edn.. (Chapman, London. 1988).
19. Bioinorganic Chemistry, Ivano Bertini, Harry B. Gray, Stephen J. Lippard., Joan Selverstone
Valentine, Viva Book Private Books Limited.
20. Biophysical Chemistry, Avinash Upadhyay, Kakoli Upadhyay. Nirmalendu Nath. Himalaya
Publishing House. ’
Suggested equivalent online
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SUBJECT - Chemistry Practical (TIAYRA yrafiva)
CORE COURSE Paper-1 (Major)
COURSE CODE: BSCM601CHP
Qv thesis and Analytical Techniques
TR AR R Tala
MINIMUM MARKS : (21+14)

MAXIMUM MARKS : 100 (60+40) v .
TOTAL CREDITS : 02 TOTALHOURS : 60

TNo. | Practical Hrs.

yrouad A g 7/

—

o FeCi3 R DR w1 AT FHEA
2 K2 (Fe-C204); §acl PI YT
|3 Cr(CSHS): BT Wl B ‘

., TR — N GE B ‘
5 frre s ol ST IR delee e 1 egdiia deld |
B A |

- I

._-—I/ 5 (.
| Synthesis )
_ To synthesize Ferrocene from FeCl3
" To synthesize Ka|Fe(C204)s] complex.
. Synthesize of Cr(Csls):
. Synthesis of triphenyl methanol.
_ Synthesis of triphenyl methanol from benzoic acid using
Grignard reagent
I dreagent ~
2. | 9V —
L S e R L
\ . TRRR RE gr @ B A www @ Fuike e L \
‘ 3 ww BIRMR g Na, K oA F1 Rl w1 |

“ostrumentation

T Determination of pH of the Bio-sample. \
2. To determine the sugar in blood sample by photometry method.
3. Determination of the Nat, K+ fons in water sample by flame

| photometry

3. | renm -
- |
[
| BRI FedCosd Pbsags B Ry @ Ffr
2 FCAE BRI Pbe Cur g B RoARN @l Pl
Chromatography: T
| Determuination ol Ry values of Fe'>/Co™/Pb'=/ Ag’ by column
chromatography
2. Determination of Rf values of Pb+2 / Cut+2 / Hg+2 )
I n ol 2/ Hg+2 by TLC.
4. | dARIUd — _#_,,
1. Fet¥/Cot® Al @1 e fReiRer

/
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% \\\\L/\W\

[ S




F——

M

M

- Governed by Kasturba Gandhi National Memorial Trust - a
Kasturbagram Rural Institute N
= Kasturbagram, Indore (M.P.) - 452020

Estb. 1963 An Autonomous Women's College, Atfillated to Devi Ahilya University, Indore

5 YT TR @1 PhrYCA Mg AT B wi fPufar |

Polarography
1. To determine EMF of I'¢*’ and and Co'¥ jons in bio sample

2 To determine EMF of Pb*?, Cd*? and Hg'? ions by polarography
method

5 - (Content added by members of college level Board of studies comittee)

. Yufe w

- Educational Visits.

- E- Content preparation

“Key words : synthesis, ferrocene, aceto-Fe complex, Bio sample, Flame
photometry. chromatography, polarography. EMF.
As per suggested...

“Suggested readings:

1. Advanced Inorganic chemistry practical by Gurudecp Raj. Goel
publishing house

2. Analytical chemistry and instrumentation Billlard. willey publication

3. Environmental chemistry by AK D S Chand

4. Advanced Inorganic C hemistry by Jadhay
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SEMESTER-V1
SUBJECT - Chemistry THIZHRA (Desciplin Specific Elective)
COURSE CODE: BSCDSE602CHT
Laboratory Skill, Techniques & Management
e e, A iR ude
Paper-2 (DSE-IT)

MINIMUM MARKS : (21+14)
TOTALHOURS 48

TOTAL CREDITS '703 o

AIM:
This course 1S designed with the i to provide knowledge of subj
understanding of Basic concepts ol subject

Lt the students and develop

OBJECTIVES -
o Togive an understanding about the Basic concepts of subject

« Toprovide guidance to students for better understanding of key concepts, thoughts and theories.
o Expansion of knowledge frm learning to applicability as well as understanding Chemistry.
o Todevelop broad thinking nd awareness about the necessary cancepts, system and
terminologies.
.
Pre — requisite - To study this course, a student must have passed diploma o1 equivalent
course/qualification with chemistry as a subject.

TEACHING METHODOLOGY -

o The Teaching Methodology <hall be based on the scientifically proven methods of demonstration
and Modern Strategies.

« The Teaching Methodolog: for the present course would include Lecture cum Discussion and
demonstration. Teaching v.ill be Bilingual.

COURSE LEARNING OUTCOMES (CLO) -

o This course/paper is intcnded for persons employ ed as or aspiring for employment as
Jaboratory technician / aitendant in school/college/ other scientilic laboratories.

e MAIN LEARNING Ol ICOMES

o At the end of the course, the learners will be-

o Familiarized with the basic facilities available in laboratorics.

e Expected to gain knowledge of the basic skill of organization and management of
science laboratories.

. Ena.blcd to expertisc in the procedures of procurement and storage of laboratory
equipment & material.

e Trained in the operation and maintenance of simple instruments used in science
laboratories.

o Enabled to develop skills in common laboratory techniques.

e Trained to adopt appropriate disposal procedures and salety methods suitable for
Laboratories.

\J/ &y —
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lohl no. | oflcctuus As per GL rules (1 Credit = 15 Lectures)
Topics

v | 3 Teu-
R e Yo 4, deife fqifda, samrerer

e/ W/ <, e A o fenfial @
PSR e R DINIC] FaRal @ wm @l AR fastr
qumvrrw @ weeydl ged: faE yanreen @ AU,

e e g, fagm wgierell &l e Jard |

|, TR BN R, YR T, SJgei— g ddrE e

et @ RA-uRfE  gee e wwre, Fafd

rderor 3R ST BT v T, e 3R qard) el
2 TETE, Jarit a1 T P, dmard dredl- {dd Jar, W&H
IR dE-BIS |

queR fAgE AR wdE WiE B e, e Wy dl
R ol W @, A W e, Al @r IRReRe
SRaTEA, aoe @ AR FRAL, Iyl AR fafay aferdl ®
ar ¥ e, @< )
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7 TJL';\bm‘at(il'fyigli(iills. techniques and Mangacment

‘ “\ Unit- |
| Laboratory organizalion and management-

‘\ \Sclcncc laboratory: scientific temper, scientific reporting, significance
E \ values/ accuracy/ attitude. interaction with pupil present in- the lab,
\ \ dignity of work of lab staff Lectures
\ \ Important components of a science laboratory: fcatures of a science
hbmatory services in a science laboratory

Org'\mzatlon of science labs: preparation room, arrangement of stores.

‘ | safety provisions, Labcls- a cautionary note
QDa\ -to-day management of laboratories: day to day cleaning up.
rou\mc inspection and maintenance of laboratory. cleaning of laboratory
and preparation roonis. colour coding of services. emergency switch
“ \ services, security and vandalism.
\ “ Stock control and purchase: arranging stock. naming and maintenance
‘ot stock register, recciving of goods, processing of bills, accounting.

icontrolllng budget, information about equipment & miscellaneous

| records, purchase rule.

\‘ File and records: sources of information in the lab. filing system for

\ chemicals, requests for cquipment & special files

\Use of computer in science laboratory: component of a computer,

‘\ overall function & application software.

1 Key words- Colour coding, Vandalism, Budget. overall function, safety

provisions, stock register. purchase rules.
I e @ @R iR I G- -
frorell ok A @ wok wAnTeren i fasiell & @ (@fa
wl B EEE, L o B, RRIE SR, AR |
s faordl @ Sgoel A wR A @), wlTEer i e @
G (erdel, Sw, qara A B @R, ugdr R i Rard
3R @9 <ard T wdadi | fAuer) |
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go- e o ok e Rfe
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Rvand, i geeAl @ forg meifie fafde sfgang,
frgg omerd & oy wefie STER ik e w6
WIS ITAR
R fig- T & @ Sfa worew, vedi, g wHd,
ZagR  wfedr, waiAe e
HAZARDS IN LABORATORY & LABORATORY SAFETY-

Electricity and gas ha,rds: electricity hazards in the laboratory (selection
of proper fuse, selection of proper flex. safe conduct. earthing & other

| dangers associated with clectrical equipment’s). Gias hazards in the
laboratory (LPG. high pressure gas hazards, detection and handling of gas
leakage & low pressurc vas hazards).

Fire hazards: fire hizards in the laboratory, classification of fire,

precaution of fire prevention & extinguishing a fire and types of firc

extinguishers.

| Chemical hazards: classification of hazardous chemicals, handling of
chemicals, storage of chemicals, transport of bulk chemicals & transfer |
from large containers.

Personal safety: Cod: of behavior for the laboratory staff. personal

protective devices, disposal of waste materials, check-in & shut down
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| sequences & shifting load

\ccidents and first aids: accident reporting, procedure, first aid box.
ACC S .

peral features of first aid procedure, first aid procedures for chemical
Cnele th

accidents, first aid treatment for shock & first aid trcatment of localized

‘ injurics,

Kevwords- Gas hazards. proper flex, 1 PG, Tire | \tinguisher, code of
behaviour, First atds.

W gRard s B LR E UL & JyaRYl
FRAETD ITHROL DR A qEar, W @ fora Juarvl
(@ R, dier ail, offel dmRd, gfe w@ie ok @fewr Hed
eI TR A, SR Al guanr 3R fadRe
M B SUGROL i R i A, feat, ]
gomefan ierar uRygar R wEdr, HAL A & TR, A
& SUeRw, Re ok five, epe sk fuTe ) wciadl,
diefE®  TelRe  c@H SR deT R re L AIRICIECIN
zoragif® gen, fua fiex 3R peace |
ST WA o @ ad sRinreren did @r | I
S TPR, AEE @ qOd, B B g B OER 3R
FoTEE, B B QT B IR, D i g @ <, |

oo @ R el SUR, B B AN B SIN ‘«

A fig — arevar, ARTEE, AT, TR, A | |
plia,l).iml,\’fl‘()l{\'ﬂAl’l”zﬁKi‘US“}'\Nlr) EQUIPMENT IN |

CHEMISTRY ‘

BASIC APPARATUS Identification of apparatus. apparatus for heating
(Bunsen burner, water bath, Oil bath. hot plate & heating mantle).
laboratory glassware, laboratory centrifuge. use and description

Measuring Apparatus Measurement in chemistry lab, errors, precision

and accuracy of meusurement, volume. types of volume, measuring |

S

7
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i Gltes, accuracy of buretles & pipeltes. volumetric
| devices, burettes & pipeties. accuracy pip
flask. mass and weight. balances analytical and electronic, ptl meter and
ask. mass eht.
\
| | conductometer

“ “‘(‘ ymmon  laboratory olassware: laboratory glass ware and its types.
‘ | Co \ |
i o elass apparatus, assembly of
‘ | cleaning methods. storige and handling of glass apj
‘ g
| glass apparatus, gis p cssure in glass, safety measures for storage, caring

‘ & handling of glassware

\‘V ‘W M fasma 3 giand T dhAd
| \ﬁam?{ R W dE O SR R HAR, foee @
PR, geadied, fderdd & - e, e,
Rrererar, Afferar aiiv qifigA, faera g @ fog s 3R
Srade @ ToE, Re FAR de @ forg Wi faen A,

\ T @ | R Srafe, e fafe & amgara, VR
] RS & g oF e Sfgiel gx e, 99 D,
w A6 faeaH

AR SRR qanflas B, RuafaRivn, feg e, B 4ar
I B a9, g fvedlanur AR werie w1 FAaiRen SR Sind
qaerid o1 fAwivy

¥R Rig— s gagdi, qafen, a9 sifvaHd gaedl, 31
P ATPRYT, TETIdh, ddqTTh

‘ Solutions and their prepar: ation: Water and its types., by pes of solution,
‘solubilily. concentration of solutions- percentage. molarity, molality.
| | normality & ppm, calculation of mass and volumes to prepare solutions,
‘ | general guidelines for preparation of solution, general methods of
“ preparation, labeling. cxceptions to the general method, notes on other |

‘ solution reagents for chemistry, beneh reagents, standard solutions.

\ J(ommon laboratory techniques: Heating. refluxing, filtration, small scale |
|

methods. recrystallization and determination of’ mcllmg poml distillation

@\v@/ N
5

.ntrifuge. precision, gas pressurc
* Keywords- Water bath. heating mantle, centrifuge. pre ' gas | |
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| and determination of boiling point

lion units labelling, bench reagents. refluxing,

A stallization. melting point, boiling point
recry stallizaton. ¢ :

e

e g UL AL
. yam 1 ydmen @ defm Tl A al?, el w5 fero ufie
. g 2 e i, fraeft st e A s
o wam 3 wE warml § afi g I
. wim 4 waEm wd # P S L ERE
o . wam 5 sFgwnl K safrn aga #1 e
i 6 wammer @t #}W i Froed
o yam 7 st feft ® NITAX
. g 8 smwfaw g faEE & OWAE .
. g@m 9 NaOH 4 aff @ fufor
. yim 10 few @00 W EE

o wam 11 S sit sewvew omafw sl dar @ (Hn v e .
faeaa)

o @M 12 WET W A FE
. w13 aw freer dwow

o ow@m 14 divg Yw & 3@ wE ded F@ Rl
e fr e, suand, suafwd, ¥efem wos . snA s

' GOOD LABORATORY PRACTICES: BASIC EXERCISES

| Ex. 1 procedure for purchase of laboratory related items, inventory
| management
| Ex. 2 supply of gas, electricity and water in a laboratory
Ex. 3 fire safety measures in a laboratory
Ex. 4 Classification and handling of hazardous chemicals
Ex. 5 disposal of unserviceable and obsolete items
| Ex. 6 safe disposal of laboratory wastes ‘
| Ex. 7 attending to emergency situation ‘
Ex. 8 preparation of standard of oxalic acid solution
Ex. 9 determination of strength of NaOH 1
| Ex. 10 preparation of stock solutions and dilution

Ex. 11 preparation of water and alcohol based reagents (Fehling A & B, |
starch solutions)

N
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Y I'x. 12 preparation of Jistilled water =
\ ‘ .
\ l\ Ex. \Spreparmion of buffer solution
\ M [ o
. | Ex. 14 determination of pH using pH paper

| Keywords- Inventory anserviceable. obsolete. Fehling A & B. distilled
| J v

water

Part - C Learning Resources
~Text ll()ul&?_,flip@pé@é Books, Other Resources
3 Suggested Readings:
| 1. Robert H Hill, David C Finster, " Laboratory Safety for chemistry, Willey
> Sveinbjorn gizurarson, Benjamin R, "Hand book for Laboratory Sa fety" Elsevier
3. Anthony A Fuscaldo, "Laboratory Safety Theory & Practice” Elsevier
| 4. Steven 1. Brown, "Laboratory Techniques for general chemistry Hayden Meneil
| 5. http://ncert.nic.in, kelm202. "Basic Laboratory Techniques”

6. Abigail." laboratory note book, Slater Press

s
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SUBJECT - Chemistry Practical (iR i i)
DSE-2 (Desciplin specific Elective)
COURSE CODE: BSCDSE602CHP
Exercise for Development of | ab Skills

. T F F fem pam
et MINIMUM MARKS - (21+14)
TOTAL IIOURS 30

UM MARKS 100(60M0)
ma TOTA I(REDITS ) R

\ SNo.  LabA Assq,nmcmx
| ' Preparation Of st ar
LW QTR

\ of NaOH

wdof oxalic lic acid solution

s ufug A
‘ DLtermmahon of stiengt!

Naolm ofp o GOt W) ( D— o
| Determination of concentration of solutions- percentage, molarity, molality, normality
| & ppm

LUK faufor- - wfeerd, 3 m'rrm sreretan, s didfios o

|

| faewdt B E
JBAShiLBha

Determmauon “of melting point

et At 7 B

" Distillation

| S

LSS e o
Determination of boiling point

1 FvArs & i .
Preparation of stock solutions and dilution

wﬁr faems 1 qur A AT

| Preparation of wate: based and alcohol-based reagents (Fehling A & B, starch

solullons)
| s\ st s srenre smafe siftar (e v s @ faem) W
Preparation of distilled water
| s e R Al
Preparatlon of buffer solution- _Acidic and Basic Buffers
‘ e feed Amn A - owel sh anfa
I B e : o
.| Preparation of Nesseler's reagent, Molisch reagent, Schiff's base |
| e sifit v, Wiz sifird, fare amC qum
12, Determination of pl | using pH paper, pl1 meter
L diug bt dioa iz mllll FOF 'Ilm w1 fafo |
|13, Conductometric titation- Acid Base ) |

‘ FreAdaiidtd FHI Hrel A
As per sug.exkd . |

L T\
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‘ — 7 Learning Resources

T - "'fc"l|,(,',|(’s,’l;{:§liiél\£c'§Buoks_. Other resourees
Suggested readings: o _
1. " A Skills Training Manual in Basic Chemical Laboratory I ecchniques”, by Soffiantini
Vic, Seller-Atlantic Publishers, publisher: Lulu.com ISBN: 9781471090998,
\9781471090998
1 gy
| 2. 1CSE Chemistry Lab Skills - Laboratory Ethics Viva Yoce. Neha Sharma, ISBN
9789388653510, 2020, Viva Education

| 3. Chemistry Laboratory Skills - I Alternative to Practical, Shirly Bandarawatta, [ISBN-10

\ - 9554114206 Summer Gate Education; 2nd edition (July 22,2013)

| 4. Fundamentals of Chemistry: Laboratory Studies. Third |

‘dition. 1973, Frank Bresci:
| John Arents, Eugene Weiner, Science Direct o

Suggestive Digital platforms web Links:
| [
| Suggested Equivalent Online Course:

—p
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M rd Year - Academic Session 2025-26
£P 2020 & As per Ordinance 14A)
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SUBJECT - Chemistry e (Descip
COURSE CODE: BSCDSE603CHT

armaceutical and Medicinal Chemistry

le"thgﬁﬁ o AR A

syllabus - 8.5¢
(Under N

lin Specific Elective)

Paper-3 (DSE-III)
= ~ MINIMUM MARKS . (21+14)

_ MAXIMUM MARKS. 100 (60440) — ~70TAL NOURS 48
TOTAL CREDITS : 03
REDIIS: S -

AIM:
This course 1S designed with the am 0 provide knowledge 01

understanding of Basic congepts 0! ubject

OBJECTIVES -
o Togivean understanding
o Toprovide guidance to st
e Expansion of knowledgc tromlea
o Todevelop broad thinkin: and awareness about the nece
terminologies.

\bout the Basic concepts of subject.
lents for better understanding

rning to applicability as 1 as understanding Chemistry

ssary coneepts, s stem and

.
Pre — requisite -
course/qualification with chemistry as a subject.

TEACHING METHODOLOGY -

« The Teaching Methodolo oy shall be based on the scientili iy prove
and Modern Strategies

o The Teaching Methodoloty for the present course would i
demonstration. Teaching, will be Bilingual.

COURSE LEARNING OUTCOMES (CLO) -
After successfully completing this course module students will be able to:

« Understand importance ol pharmaceutical chemistry and pharmacopeia.

«  Learn intellectual property rights, patents trademark and copyright

+  Understand Definition, CLissification of the drugs with examples and structures.

e Describe the structure activity relation of some important class of drugs.

« Describe the pverall process of drug discovery and the role played by medicinal chenustry in thi
process. :

o Relate the structure:and physical properties of drugs to their pharmacological activity

e Explain physio-chemical p operties related to QSAR

TaE1 | pEiEad Bkl - - ]
| & U ﬁ;ﬂi at wRen, e Rget 4 aRey, wrikgRed e & 319
priRas HRA &1 Ted, wHRgRed N @ P (iﬂli'méﬁ\ﬁ’
\ sz' g‘r ‘ ) ?‘W o), Suad, N, qrEgE, Q;@Q'
i g’*‘il @ T?J_ﬂ‘u et A g AR g sRf uEw i =
FUraEl Faell Bl JaUROI, AUl SR SR AU R 1PQA “,Q}I

4
Y

\é@/ \\\\ A ——

T oy faavw

&

qubject to the students and develop

s of key concepts thoughts and theories.

To study this course, 2 student must have passed diploma or cquivalent

s methods of demonstration

ade Lecture cum Discussion and
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\ ‘ - M s T == N
/'
el R Rere @ vawan At duar afar w2l % e |
| Q GhY v |
| Frge, T RRIRREN
| o e | r in pharmac codes of pharn\m‘u‘ulicnl'
\‘ - ntroduction 10 pharmacy, careef | ‘p a l. " i |
\ s v o a 11aCClIllC:l chemistry, lj ]m‘muc”vcm and its history |
\ ethics, \mponaxulu) of phart \ |
) | - | ) . |
| gl i e act with special reference 1o schedule My GMPLGLP, |
\ Drug and cosmetic act W ko
‘ °P AL NDA, clinica trial.
\ ggm l;tsili) q“‘p‘m and total quality management. quality assurance and |
" ¢ ality ¢ |
| ity ¢ QA 1PQC.
1y ontrol.ll«)/\. ‘ ‘ |
\ cl‘)u(?!:l;n;ﬁ'\lion and maintenance of record. intellectual - property rights, |
" ) .patcms. “"L\dC\\“\l‘\:C‘()P'\I'Elhl,_ l’“,‘,c‘“ act. 7 S | )
E‘”n’gﬁz W@ﬁﬁw—{i\ o) e, gRer, s ek f@Ri | < EO— .
1 /| 3 A ! ‘ :
o | amn o T g & gial @ Ul sk S, e @, |

SR SR Yeoa) Aipferd, 3ﬁx: :m \{ﬂdAi %"T’ fards - guRarda
o qRa, 5 aea @ g gREId gexdd A enfa ffte aife,

g Riadl
| ol mqi e R @ AL a1 SR 3R I @ wnfae
e ckuca I T— |
“Definition, history, scope and development of Pharmacognosy. '
| Classification and Sources of drugs: classification of drugs, sources and uses
of natural drug products, biological (plants. animals and microbes),
geographical, marine and mineral sources.

Drug Receptors. Introduction to drug receptors. nature of drug receptors,
| different ponding involved in drug- receptor interaction, drug receptor
| theories.

Drug absorption: routes of drug administration. absorption of drugs and
| factors affecting absorption.

s aruiaw Arefe ok e foomgt -
& g g i fRem Rigraaas el 3R g WA 3R | 2
e (o) @ de R @ cd (Juirgd @) Prafxd o1 9@
FRE, a1 Roigd @ gReaIv, Ry Wige g, <a @ @t i faf3r
HRge a1 uliad| qrefeRd @ witad P g BRG FGW VIR,
@ frer Ry, ke @ ARs TRl e R, B e Ao
3R Fafaeiu @ da [ad |
Drug design and d«;vclopmcm an overview, analogues and prodrugs structure |
and activity relationship between chemical (SAR), factors governing drug
design, approaches 10 drug design, receptor site theory, introduction to
‘combinaloriul sviithesis in - drug discovery. Tactors affecting bioactivity.
| QSAR-Eree-Wilson analysis, structure a biological activity Hansch analysis,
| relationship betw cen Free-Wilson analysis and Hansch analysis ’

%‘W@mﬁw”mﬁ? ‘ T e
| \ oRem, wdafeaw paen yer, Afalaler Awelled R, Ul yaaeR,
| Eeea | FAR IR S Tl @arifoat | dgRnglder e efaenagfiE
‘ (cfaermmsiv- )

W
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— —plactam Type  Penicillin, Cephalosporins, |
mmduc‘im“ \It:’::l‘:'““lj““ ‘lt;":l“‘d SI-’kl‘clnun Antibiotics Tetracyclines,

| ‘;tll::g;t:\;?rul;‘;mrmm'\cin (Aclinnm_\cin D)

|

Teds | waR (fowc) N R Ruusd gagaled qary - B

DAE v chvaRed R e, Y, |
i W@;\ml -i:%f?m A - waRal s, dlar ao'hﬂil\‘au-u;\‘;\\,m;

AR | R s Hal A G e |

BUrIEE! »

A AR dw o . |
‘ ' \lﬁiiilné‘i\‘ Polyenes l\lnlib;\clcriul—(‘ipruﬂn\;\cm. Norfloxacin, Antiviral -
| 5 sdal b W ‘

Acyclovir o P —

‘ Antimalarials: Chemotherapy of Malaria SAR. Chloroquine, Chloroguanide
‘ and Mefloquine. o o _—
| Non-steroi?i'\l Anti-inflammatory Drugs: Diclofenac Sodium, Ibuprofen and ‘
__ Netopam._ [ _

Part - C Learning Resources
li,;, o ?T}‘,xl Books, RLEr&u Books, Other Resources
i Suggested Readings:

' 1. "Pharmaceutical Chemistry Inorganic Vol. Chatwal G R . Himalaya Publishing House,

| Mumbai, 2010.

i 2. "Textbook of Pharmacognosy", Wallis E., CBS Publishers and Distributors, New Delhi,

| 2003, Fifth Edition.

' 3. "Pharmaceutical Chemistry ", Choudhary N. C. and Gurbani N. K.. Vallabh Prakashan,
New Delhi, 2014.

| 4. "Pharmaceutical Chemistry", Watson D. G., Churchill Livingstone Flsevier, UK. 2011.

1 5. "Text Book of Professional Pharmacy”, Jain N. K. and Sharma S. N., Vallabh

‘ Prakashan, New Delhi, 2009. I'ifth Edition. :

| 6. "Pharmacognosy and Pharmacobiotechnology", Kar A.. New Age International |

| Publishers, New Delhi, 2017. Third Edition. L
7." A Primer onQSAR/QSPR Modelling: Fundamental Concepts”, Roy K., KarS. DasR. |
N., Springer International Publishing AG Switzerland, 2015.

| 8. "Medicinal Chemistry", Kur A., New Age International Publishers, New Delhi, 2007, |

| Fourth Edition ‘
9. " An Introduction to Medicinal Chemistry", PatrickG. 1.. Oxford University Press. UK,

| 2013, Fifth Edition.

- 10. "Medicinal Chemistry", I omas G.. John Wiley & Sons. Chichester, 2007, Second |
Edition. ‘

4
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Pharmaceutical and
wfRyRee AR

MAXIMUM MARKS : 100 (60 +40)

Medicinal Chemistry
ARRFTA DR

MINIMUM MARKS - (21+14)

TOTAL CREDITS : 01

Lab Assignments

Aol BT G —
a- tRrerfdige
q— i

- A
g A

Practical:-

1. Preparation of phzu‘mucculical compound
a) acetanilide

b) Aromatic water

¢) Lotion

d) Aspirin

TS B A —
o feae snae

zi’— frea

- BRI 3N dqehe
\ | = gl erge

| 2. Preparation 0! pharnmcculical compound
| a) Tincture lodimne
b) Alum
¢) Ferrous Ammonium sulphate
\l' 9 Antimony potassium tartrate
| 3. | 3. Isolation of caffeine from tea leaves.
\ 4. Extraction of uctive constituents from extrac
| 3 = 2 ufio QA BE BT HATPR
o Pt AR o ol gem m P
4. | 5. Identification of crude drug.

“ 6. Morphology o turmeric, ginger, Mentha.
kot @) uEdH

| 3 ), s, oD, @ AR

5% 7. Preparation ol suspension, Emulsions, ointment.

| = . .
8. Preparation ol simple syrup as per P and US

pH.

| 10. Inorganic preparation of compout

&

o

TOTAL HHOURS : 30

tion method.

P

Drenaratl 1 (¢ 1
9. Preparation ol sharmaceutical buffer and study ofits the

oretical and calculated

\ds like Zine Oxide, calcium carbonate,

Y




—

b 196}

O R

o R aifarge. dfyw ST, A @1d

o]

E. B ((;;\;;l“ added by men

e wnv

Practical book-

Magnesiufﬁ Carbonate.
ol (G, giels|, IRET 1 TR

a— W ik QUi & JFTER WHRY! RIRY AR B
\ - R (R B W S N g

~ 1. Practical Pharmaceutical chem
Part-11 continuuim international publishing Group Ltd. 2000.

- Educational \ isits.

- Preparation of First Aid Box.

Suggested Rc;idlng.%:
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and P.A. Patil, )P Innovative publication, Ist edition. 2019.

3. Pharmaceutica! chemistry inorganic by G

L

4. Experimental ’harmac

Edition I.

5. Pharmacognosy by Dr. C K. Koka
“ Prakashan. . )
e

T

sity, Indore

fore o) arabTdfYE @l

\bers of college level Board of studies comittee)

NT

daifaa 3y aRaferd e

te. volume-1. forty fifth edition, Nirali

2. A Practical book of Pharmaceutical Inorganic chemistry by K.B. Patil. N.B. Patil

R. Chatwal. Himalaya publication, Vol.

cutical Chemistry by Ancesahmadsiddiqui. scemisiddiqui,

istry by AL Beckettand J.B. stenlake. 4th Edition. ‘
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1.1 TRRufY® &1 WR=g va hem
12 gRRfid & & Tea
13 giRRefae @ &1 affexor
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Odum, E.P., Fundamental of Ecology, Saunders, USA
Smith, T.H. Smith, R.L, Elements of Ecology.

Ricklefs, R.E. Miller, G.L,, Elements of Ecology.

ublication, Meruth,
Sharma, P.D., Ecology and Environment, Rastogi Pub. Meruth,

Kotwal, P.C., Biodiversity and Conservatin.

Wilson, E.Q., diversity,

1

2

3

4. Rastogi V.B., Animal Ecology and distributins of animals, Rastogi P
5:

6

7 National Academic press.
8

9

Ghosh, A. Agarwal, S.P, Sau, B. Loss of Biodiversity and its Ethical Implications, Sadesh
Negi, S.S., Biodiversity and Conservatin in India, Indian Publ. Com,

10. Seth, PK., Understanding evoluatin of Man: An inlkuduclion 10 palacontology.

- Arora, M.P., Organic Evolutin, Himalayan Publicatin

Rastogi, VB., Evolutionary Biology.

Tomar, BS., Singh, SP., Evolutions
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2 VAN ERT WA BT ATdHe, F0 §RT Ared TRRAfde d Fsrr
3 T @ gR RS YER & orfae iR eV B gdl U4 Jera
4 TR diel B gEEEA SR S ITERN BN A
5. faft=r Sefiem @ At & gr1 e el @ 5 Sgfamr 33 gan
6 TS I, Afed WY P, W uRadl, ada arl v aRAIe a1 gR1 WERlIeRs 6
IR TR DA B T
L fawy - o i
1 | T Fohg qfiiara @ qEarET 3R Sl degae qun e wew deRim, 03
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Unit-1 1. introduction to Wild Life and Conservation-
1.1Historical background of wildlife .
1.2 Values of wild life and valuable products of forests and wild animals.
1.3 Important wild animals of India.
1.4 .Causes of extinction of forests and wild life.

(a) Direct destruction (b) Indirect destruction
1.5 Important and necessity of conservation of wild life and forests.
1.6 Principles of conservation and management.
1.7 Conservation ethics and World wildlife conservation Strategies.
Keywords: Wildlife, Extinction, Values, Conservation, Strateg

gy.
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Unit-2 Wild Life Conservation Measures in India
1.1 Indian board for wild life and wild life protection act.
1.2 Indian forest laws and their amendments, Indian forest
act and forest legislation of India,
1.3 National organization — Govt. and non Gowt. organization for wildlife
conservation.
1.4 International organization- IUCN,WWF,
1.5 Wild life conservation measures.
Ex situ conservation- Rehabilitation centers.
In situ conservation- Protected Areas.
1.6 Important features, Flora and Fauna of protected areas.
1.7 National Parks, Sanctuaries and Biosphere Reserves of India.
1.8 Methods of conservation and tracking of large territorial vertebrates- camera
traps, mark and recapture techniques, trail camera, computer vision. ; C

act, Forest conservation

2. Wild Life and importent Tiger Reserves of M.P.
2.1 Management challenges in tiger reserves.
Keywords:Organization, national parks. Protected areas, Methods, Large territorial animals.
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|_Threatened and Endangered Species

1.1 Major threats to wild life. ‘
12 Concept of threatened species. .
13 lUCNpcategories of threatened plants anq animals- End
atened, out of danger Intermediate species. o .
1\TgeSpecia\ project for endangered species- Project Tiger, gir lion project.
1.5 Musk Deer Project, Crocodile Project and Elephant Project.
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angered, Vulnerable, rare,

1.6 Biotelemetry and its utility in wildlife. o -
Keywords: Threats, Project, Endangered, IUCN Categories, Biotelemetry. -
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; Unit-4

1. Population Estimation

1.1 Estimation and Computation of Population density, Natility, Birth rate, Mortality
and sex ratio.

1.2 Census method for density estimation for density estimation of wild animals.
1.3 Direct count method- Vehicle transect or road count method, king's census.
1.4 Indirect count method - Identification of Pug Marks, Hoof marks, Hair, Scats
Pellet group, Antlers.

1.5 Faecal analysis of Ungulates and carnivores.

1.6 Management planning of wildlife in protected areas, estimation of carrying
capacity.

2. Ecoturism/Wild Life Tourism in forests.

2.1 Anthropogenic activities and Livehood of local communities in Reserved forest
Areas.

Keywords: population , Estimation, Pug Marks, Ecotourism, Locul
Communities..
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1.3
1.
&

1.6

1.7
1.8

Management of Habitat and Animal Health i =
Care of injured and diseases animal Equipment for locatin

req . g capture handling and
treatment of injured animal. i

1.2 . Common diseases of wild life animals

Translocation of animal, Quarantine measures and Quarantine act.
Important of fprests, their conservation measures and management.
Remote sensing and GIS

Food, Forage, Cover, Browse and Cover Estimation.

Role of Tribal Communities in Management of Forest areas, Management
challenges in Tiger Reserves

Elementary Idea of wild life forensics.

Opportunities of employment in Reserve Forest Areas.

12

Keywords: Diseases, Remote sensing, GIS, Translocation, Quarantine act, Empolyment,
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Babel, B.L. Forest & Wildlife protection, Hindid Athe edn. Esstern book compan;
Kotwal, P.C. and Gopal, Rajesh, Radio telemetry and field observations on territonality of
tigersin Kanha National park,

Kotwal P.C. Immobilisatin of wild animals - Equipment, Drugs and Technigues Fanha
National park and project tiger, Mandla M.P.

Kotwal, P.C. Evaluation of Wildlife habitati. Parameters and procedures. Workshop on
wildlife Management, Kanha,

Khetrapal. B.S. & Khetrapal. Puja, Wild life protection Act. Puja Law house, Indore
Mathur, R. Wildlife conservation & management, Rastogi Pulication.

Mills, Scott. Conservation of wildlife population 2™ edn. Wiley Black well. Demopraphy. |
Genetics & management.

Kotwal,P.C. Biodiversity and conservation Agro Bios, Jodhpur, India

Rajesh Gopal, Fundamentals of wildlife Management, English, Natra) Publisher. Delhi
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Over view of Genetics -
1. History and Intdoruction of Genetics

2. Defination, scope & importance of Genetic

3. Chromosomes : Transmeter of genetics —
A- Structure & Composition of Chromosomes
B- Types of Chromosomes
C- Chemical structure of Chromosomes

9. Nucleocytoplasmic intrection

10- Law of Genetics for Mendal

| 6- Variation : Types of variation & bases of genetics -
o iR arqaiRis gered —

1. o B TR — Res 3 3R SRl EREl
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Gene & material of genetics - ‘ '
1. Chemical of gene — Structure of nuclic acid in detail.
2. D.N.A.: Concept of replication
3. Nucleosome solenoid model
4. Types of gene : Split gene, Over lapping gene & pseudogene

5. Genetic code - - . R
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Unit-3 Liskage & Chromesomal deveation - o i
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2 Sex determination

3. Sex Imkage mberitance _

4 Syructeral changes of ciromosome - Deletion, duplication. rams locasion,
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5. Numerical changes of chromosome - Ascuploady & polypioady
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1. Human chromosomes : Haman kareyotype & Hemen semome project.
2. Gene relaed disorder
3. Mumitiple factor & biood groeps
4. Twines : Faternal, Meternol & syasmi twimes.
3. Trenseenic & knockout animal & s zpplicanion
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Unit-3 Linkage & Chromosomal deveation - , ‘
: 1. Gene linkage & recombition l
2. Sex determination
3. Sex linkage inheritance 1
4. Structural changes of chromosome : Deletion, duplication, trans location, ;
reverse
5. Numerical changes of chromosome : Aneuploidy & polyploidy |
6. Mutation : Mutation & types of mutation & Mutagenes
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Unit-4 | Human Genetics -
1. Human chromosomes : Human kareyotype & Human genome pr
‘ 2. Gene related disorder ) ‘
3. Multiple factor & blood groups
4. Twines : Faternal, Meternal & syasmi twines.
‘ ‘ 5. Transgenic & knoykout animal & its application I R
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Unit-§ T Genetic Enginering - o

1. Gene therapy : Germline & somatic cell gene therapy
2. Recombenent DNA technology
3. Gene cloning f
4-  Gene library ’
5- PCR & hybridigation technic
‘ 6. DNA finger printing - [ S

| §¢H 7Y

oject.

FES BS

A

[P T T

Karp G, “Cell and Molecular Biology, Concept and Experiments * John Wilcy & Sons.

De Robertis, EDP, and De Robertis, EMT “Cell and Mulecular Biology * Lippincot Williams &
Wilkins Publications 8" Edtion 2006
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