DR. BABASAHEE AMBEDEAR MARATHWADA UNIVERSITY,
CHHATRAPATI SAMBHAJINAGAR.

Affiliated Colleges,

CIRCULAR NO.SU/PG/College. /NEP/19/2024

It is hereby inform to all cohcerned that, the svllabi prepared by the
Board of Swudies; Ad-hoc Boards & recommended by the Dean, Faculty of
Science & Technology, Academie Counell at its meeting held on 08 April
2024 has accepted the following Syileb: under the Facuity of Science &
Technology as per Norms of Natiomal Education Policy -2020 run at the

appended herewith

Dr.Babasahebh Ambedkar Marathwada University as

Chemistry, Organic Chemistry, Inorganic
Chemistry, Physical Chemistry, Polymer

Br.No. Courses iﬁm“tu I
1. M.Se.Microblology Ilrd & IVth semester
2. M.Sc.Botany - Mlrd & IVth semester
3. M.Sc.Environmental Science Iird & TVth semester
4. M .Sc.Industrial Chemistry Ilird & IVth semaster
5, M.Sc.Biochemistry SRRl Iird & IVth semester
[ 8. | M.S¢. Chemistry Specialization Analytical [lrd & [Vth semester

Ilrd & TWih semester

_ Chemistry, Drug Chemistry.
7. - MCA|Science)

| 8. M.S8c. Forensic Science
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Dr. Bahasaheb Ambedkar Marathwada University,

Principal of all concerned Colleges,
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4| The Director, University Network & Information Centre, UNIC, with a
request to upload this Circular on University Website.
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DR. EABASAHEB AMBEDKAR MARATHWADA UNIVERSITY,
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National Edueation Policy-2020
Outcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme

Subject : Chemistry

Specialization:
Analytical chemistry, [norganic Chemistry, Physical Chemistry,
Organic Chemistry, Polymer chemistry, Drug Chemistry,

Effective from Academic Year 2023-24
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PREFACE

Mational Edueation policy 2020 has been intensely debated policies come into existence. In
January, 2020 LIGC has given ihe puideline for Learning outcome based curriculumn framework
{ LOCFywork towerds more holistic experience for the students . while focussing ni Just on
knowledge delivery in higher education but also on the application of knowledge through field
and laborntory work and emphasis on application of knowledge to real life experiences, LOCE
is student-centric education in the context of development of personal, socinl, professional and
acquired knowledge requirements in their career and life building, which focuses on measuring
student performance through outcomes. 1t includes the knowledge, skills and attitudes
enhancement in the students,

The aspects of LLOCF is all-round development of the students, skill acquisition outside chosen
subijects and research were undetermined but NEP has changed all of these in one siroke. The
prominent features o the NEP flamework ore;

+  Student ceniric edication

# Flexibility in posigraduare programmes
Muliiple entry and exil points

Skill hased & outcome base education
Cradin Based evalumion system

~ Moodemic bink credits

L O L |

It alsn focuses on evaluation of outcomes of the program by considering the knowledge, skill
and hehaviosr of o students after completion of two vear program. The educational triang e
of Teaching-Learmimyg and Evaluation process is the unique festeres of the OBE appeoach. The
curriculum  practices such a3 Competency based curriculum, Tailor-made curriculum
development, spades, curriculum principles, Blooms Toxonomy and further use of assessment
methodologies like, Norm-reference testing and Criterion reference lesting, ¢1c is being
peacticed since decades. It is also interesting to know thae, globally, different countries and
universities adopts the curriculum development models /approaches such as, CDIC (Cunceive-
Design-Implement-Operaic), Evidence based education systems approach, ete as the scientific
and systematic approaches in curriculum design.

Maharashtra state povernment and the authorities of Dr. Babassheb Ambedkar Marathwada
University, Chhatrapati Sambhajinagar has decided o implement National Education policies
2020 from the academic yesr 2023-24 for pestgraduate program with outcome-based
edeation

s per guideline of OBE  the department has prepared curriculum for Master of science in
chemistry with specialization Inorganic chemistry, Organic Chemistry, Physical Chemistry and
self supported Analvtical Chemistry . The OBE syllabus will help to improve the quality and
employability of the Post-gradustes of the university department, %'_I‘

ol. 'i"“"ﬁt1| ;ml"'"' r;nif"‘“m sl
ward®
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t
Roard of Studies in Chemistry, of 51"‘::\,,4“'
[, Babasalich Ambedkar Marath ﬁnh&ﬂlly
Chhatrapati Szmbhfinagar

M5, Chemistry | & Il Semester effective from 2023-24 E onwards : E |
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Vision Statement: |
A Master of Science (M.5c.) in Chemistry is a postgraduaie degree that provide studens ]
with in-depth knowledge, research skills, and practical expertise in the field of chemisiry, |
Some of key points of our M. Sc. Chemisiry progrem nre mentioned below:

I. Comprehensive Core Curriculum: Our course having a strong core curriculum covering
fundamenial principles in organic. inorganic, physical, analytical, and drug chemistry.
This foundational knowledge is crucial 1o build a solid understanding of the discipline.

2. Specialization Options: To cater 1o the diverse interests of students, students have
option o select different specialization. We are offering three specializations viz,
Analytical Chemistry, Drug Chemistry snd Orgonic Chemisiry. By choosing a
specialization, students can focus on lopics that align with their career aspirations and
research interests, |

3. Research Emphasis: Research fs 3 crucial aspect of an M.Se. Chemistry program. |
Stdents have opportunities to work on research projects under the guidance of |
experienced faculty members. This hands-on experience will enhance critical thinking,
problem-salving skills, and laboratory techniques.

L

4. Modern Analytical Techniques: The course will provide the wraining or interpretation
in modern analytical techniques, such &% spectroscopy, chromatography, mass
spectrometry, and so on. Proficlency in these ledhniques is vital for conducting
advanced research and for industry applications. [
Green Chemisiry and Sustainability: Incerporation of principles of green chemistry and
sustainahility into the curriculum will promate swareness of environmental impact and
eficourage students to develap eco-friendly salutions.

Overall, the vision for M Se. Chemistry course is to produce well-rounded, skilled, and |
ethical chemists whao can contribute meaningfully 1o scientific sdvancements and societal
needs

~|

| The program aims to foster critical thinking, research skills, and ethical practices among

| Students, enabling them to contribute significantly to scientific advancement, innovation,

| ehemisiry with responsibifitics, To create and maintain programs of excellence in the areas

Mission Statement
The mission of the M.Sc. Chemistry program is 1o provide advanced education and

training in the field of chemistry. Swdem will get the understanding of chemical

principies, analytical techniques, and specinlized knowledge in various sub-disciplines.

and societal needs. Further, program focus is to encourage the students to stand in
competitive examinations in the ficld of chemistry such as NET, SET and GATE and |

contribute 1o the academic field. To bring sustainable progress of society by nurturing

of research, education and public outreach. It will produce students who are knowledge in
chemistry and can think critically. To develap the researcher and scientist in chemical

science through post-graduate education and research programme. To develop the

: _ _ ) A
competent manpower with technology-hased experimentation mclhﬂdﬂiuﬂlwﬁlﬁa value-

— ,,.-.-"".!-rl -
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| | based practices for business and industries. To undenake projects 10 solve ficld base
problgms. To provide student centric learning facilivies for the development of overall

| personality of learmer.

| Eligibility Criteria : Candidate has passed Bachelor's Degree Exarination with
I Chemistry as one of the major subject, eligible for M. Se. (Chemistry) for all three
| specializations, Further, B.Sc. Forensic Science student is eligible only far Analytical
| Chemistry specialization
| 4, | Assessment and Evaluation: 40 % inférnal & 60% uiiversity exam

15 L Duration of Course Programme : Two years

| ] -
| 6. § Credit Allotted for two year master programme in chemistry : 88 Credin

-

| Semester -1 2 22

L Semester =40 ;- 22

« Semager =10[ : 22

I,S-u:m-zm': -V 22

Program Objectives:

M, ¢, In Chemistry program sims o provide the following objectives

|. Provide the Advanced Knowledpe: The progrom gims to provide the conebasic
goneepts in chemisiry, incloding organic, inorganic. physical, and analyticsl chemistry
while nlso exalosine interdisciplinary sreas

2. Provide ihe Research Skills: Stwdents will get the research-0nented siviromument in the
department and learns the liboratary technigues and methadologies requirgd i e |
resenrch

[ 3. Create Analytical Thinking: We will encourage the students to create analytical thinking
| and encouraging to approach complex challenges with creativity and scientifie reasoning

id. Ability of Communication and Collaboration:
In the program, students will work on their abilities to present and discuss seicntific ideas

clearly and work collaboratively with cilsers |

2. | Program Outeomes:
| The program outcomes (PO's) are the statement of competencies’ abilities. POs are the
statement that describes the knowledpe and the ubilities the post-groduate will have by the

end of program studies. |

i}.In-depth ahd detailed functional knowledge of the fundamental theoretical concepds ond
| experimental methods af chemistry.

1 - _ .
D

M.5e. Chemistry | B Il Semester effective from 2023-24 B onwards
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ii). Applyfimplement inierface between on the one hand, the history of chemistry and
natural science and, on the other hand, issies pertaining to the arcas of modern tec hnology,
health, and environment

lii). Skills in planning snd conducting advanced chemical experiments and applying
structural-chemical characterization techniques.

iv}. Skill in examining specific phenomena theoretically and/or experimentally.

v). Generation of new scientific Tnsights or o the innovation of new applications of
chemical research
%. | Course Program outenme

Course Program Ouicomes are developed through the curriculum (curriculmco-
curricular-extra-curriculsr aetivities). The program oulcomes are attained through the

course implementation. As an educator, one must know, “To which POs his'her course
is contribating?™. So that one can design the learning experiences, select ieaching method
and design the tool for nssessment.

-

M.5c. IfhEFrlistrfl & Il Semester effectivis from 2023-24 & cnwards
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CURRICULAM FOR PG COURSE 1N AFFILIATED CLIE LEGES

DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY,
CHHATRAPATI SAMBHAJINAGAR

r.]r.:m ST '.1'
MAAC Re-accredited 'A° Grade

National Education Policy-2020
Outcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme

Subject : Chemistry

Specialization : Organic Chemistry,
Inorganic Chemistry, Physical Chemistry
Analytical Chemistry, Drug Chemistry
and Polymer Chemistry

(Semester 1 & 1I)

(Effective lrom 2023-14)
Ilustrative Credit distribution structure for Two Years Programme with

Multiple Entry and Exit options ”rj‘EHI - "

W.5¢c. Chemistry | & Il Semester effective from 2023-23 & onwards
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M.Se. First Year Semester-]
Course Structure

o | Teaching ‘Ma rls
Scheme Credits Assigned
_ 1Course (Hrs.f week)

Course type Code Course Name Prac Total [Conti. |End. |[Total
The ltical  Thee | Prac Credi |Inter.  [Sem  |Marks
oy Yy tical

4] Assmen. (Exam
CHET; D=1 . s 20 30 30
h.'1]"5fH'.l "Ilnnlu E‘hl:l"l'l - - - -
CHET! DEC-2 . 5 8T 20 30 50
MIAD jour. Che 2 A
CHET/ DSC-3 i I s
. MJ/E03 Org, Chem 4 ) i 20 30 30
wistjar CHET DEC
hfandatory MLUSNA Phy. Chism 2 i : 20 30 +0
B CHEL/ DSC-5
A LS50 Inarg. Chem. : 4 - 3 el Ay 50
_— Lab course | = |
CHEL! D&RC-8 |
M¥-HS | Orp. Chem, s | : 2 | 6L 0| 30 50
Lab oouwrse
CHELS | [SC-7 |
| =TS0 Phy. Chem : d . 3 | 0 1 20
| —— l ) L.ab ciirsa T [ i
z CHETE/RE | DSE-I B . .
t.l::':l'-lflu.,-r .".iI"I:" ) .Fl.l'l.l.l Ll'll..l'l'l = _:l -  d "'_ E{I jr.ll K :":}_
one From “IE;JHE"SE :]I':Ht'r]_.-‘i._'l‘mm 2 2 20 30 50

yousr | CHETESE | DSE4 ' o

specn et 140 ﬂsE. Chem 2 - 2 4T 20 30 a0

on and any CHETERE DEEE—-:I_ S [ ﬁ

ohe from S0 Phy.Chem 1. FJ - 20 a0 50
remaining - . =
three) LHE?RE E:Eﬂj Drug 1 - | 2 . i 30 al
ft'-'ﬁ'-‘w'-ﬁl CHERM-
melidedog 512 lessarch _
¥ methodalogy 4 - 4 - 4T 40 fil 180
|

| Total | 16 12 16 | 06 | 22 | 220 | 330 | sso

|

Course Code Nomenclatare -

DSC-Discipline Specific Core, DSE- Discipline Specific Elective, T-Theory, L- Laboratory
course, CHET- Chemistry Theory Core . CHEL- Chemistry Laboratory Core, CHETE- Chemistry
Theory Elective , CHERM- Chemistry Research Methodology

%ﬂ ,r,::

"|'|"'
pret amﬂ“"

M.5c. Chemistry | B Il Semester effective from 2023-24 & ony s108

5]




ULAM FOR PG COURSE IN AFFIL ATED COLLEGES OF DR.BAML, CHHATRAPATI

M.Sc. First Year Semester-11
Course Structare

| ' Teaching Marks 1
' Scheme Credits Assigned
I | {Hrs.f week)
I " . | g
Course type |Course Code |Course Name F"’: | by [Contl. |Ead. [ Total
The [ Theo | Prac Credi Inter, |Sem Marks
| ory Y tical kA Assme |Exam
= _ | | i
CHE] nSe-E 3 = i 20 b 11 50
M350 Anul, Chem | . I
CHETY | psca | AT 0 1| 51
2 s : - e
M5 |mory. Chen 5 2
CHET! DSC-10 ; | = , o i e
o | s Oy Chem L .1 = . g Eo o
g CHET" psC-I1 —— i
| Mandatary MI/553 Py, Cham i - i 20 | 10 : | &
| ac I CHEL! [H5=12
| M 554 torg Chem. | - | 4 - 2 24 30 30
= ) Lab course | ] L
| CHELS M- oae=13 . 1
| | sas B Chion e Vol a6 w 30 30
| | labeoarse | ) kel | ol
| [T CHEL!Mb- [5LC-14 |
336 Phy. Cem. [ - ] 4 - | | 10 w | 40
- | | _Lubgusnyg | 1} | ' ' -
| BRE | | 5 | sk i I 5 | = I‘ n | 18 | 50
[ oo —= "—_l - {I‘%'L'-L — L { - —
CHETE 'S5 i _|_ | | . 2
ane frd 5% troci. Chisen " 4 M [81] 340
| ¥ e o | 2 | - | l V = :
| specializati p | g, i | 2 - £ | = . 47T it il A0
| on amdany [TCRETESIS | DSE '
SHETE/SE DSE 4 . 4 1 :
geie from i Y | 2 " 2 - 25 11 50
remaiming TR - -
- CHETESE nsE <10 | &
thiee) £l Drug Chem. 3 - | i - i 3 5l
CHE OJT- On the Job I ; .
QITIED S Fraining . i £ EF z " ol |
{Chiose Wi HL
LS 1 H . -
fnie CHE FPa5a3 Field Prisgect . 1 - | | in il 1
Total j2 | 20 12 | 10 iI 22 | 20 | 3 | 550
S 1

Conrse Code Nomenclature .

DSC-Discipling Spegific Lorg DSE- Discipline Specific Elective, T-Theory, L- Laboratory
course. CHET- Chemistry Theory Core , CHE L- Chemisiry Laboratocy Core CHETE- Chamistry
Theory Elective , CHEQJT- Chemistry On job training CHE FP Chemistry Field Project

nt
Wwe LU L
afh ™ ™ £
i ‘Pi"'r‘ :.hl"lt*ml:l H"il":‘""
o i
1 e
e

I & Il 5emester affective from 2023-24 & onwires
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R. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY,
CHHATRAPATI SAMBHAJINAGAR

HAAC Ae-aceradited 'A' Grade

National Education Policy-2020
Outcome Based Curricnlum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme
Subject : Chemistry
Specialization : Organic Chemistry
(Semester Il & IV)

{Effective from 2024-25)

Hlustrative Credit distribution structure for Two Years Programme with

Multiple Entry and Exit options i) e
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Class: M.Sc. Second Year Semester: [[I™  Specialization Subject: Organic Chemistry

Teaching Marls L
Schem Credils Assigned
- rlrr:.f"g_l_.'ll_l._l_
Celrio Course Ciurse Numi | rr | Tootal Cont | Uni Twial
type Code The | Practi Thea ac | Credits | |, Esam. | Marks |
ary cal Fy l::’ Eval. |
OCHET- 600 | pge.) 8 R i 49 | &0 100
[org. Chem.) i | .
| OCHET- 801 | psc.ta i 1= " | oqor || 100
' (org. Chem.)
Major "DCHET- 002 | yec 17 ] | _ W | 30 21
Mandotor {org. Chem.) - { . | - )
| S OCHEL- 803 | DSC-18 T 20 | 10 30
(e, Chezm, = 4 ' : 2 |
I Lab courge) | ] ap
CHCHEL- 84 | DRC-19 EL i) KLl 1L
forg. Chem - 4 - 1 |
E Lab course) o
CLCHETE- | CSE-D | - =l k{1 L
. G}z | {org Chsr - o 2 " | !
e OCHETE- | psE-10 = i % | | 20 | 30 | 30
ol LD LY S R [ 8 PPN O N S
fromposd | OCHETE- | pap.y ) ' ' 2|l S
|6 7l | 2 : 2 : -
ol ) [org. Cham) ]
Corses - - [
| i;‘CH ETE- | DSE-|2 . ) i | | W 50
| 508 lorg Chemy | 2 | " | 3 | B
dil Hi
Rescarch | OCHE-RP. | Reseurch e I I e Ll
Project gt | Project =1 |

Course ¢pde Momenclature

DSC-Discipline Specific Core course. DSE- Discipline Specific Elective,  T-Theory,
L- Labocatory course, OCHET- Organic Chemistry Theory Core course , OCHEL- Organic
Chemistry Laboratory Core course, OCHETE- Oreanic Chemistry Elective Course,

OCHE-RP- Organic Chemistry Research Project

M.Se. Chemistry | & Il Semester effective from 2023-24 & onwards 11
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Class: M.5e, Second Year Semester: [V" Semester specialization Subject: Organic Chemistry

Texching A r;,_.
Scheme Credita Apslgned
- | o [(Hrs week)
P :ﬂ ':_.':m:: Course Mame Pr | Total | Coni | Und Tainl
P . The | Prcil | Thea ne | Credits | Exam. | Murks
wild . 7 | ': | Eval.
OCHET- 650 | pgran p | 40 | A0 100
forg. Chemy | ¥ |~ '
e i 1 i
Major QCHET-651 (Wt ] | § ) i ) 10T 40 &0 LoD
{org, Chem,) '
Mandator T i T 1
: DCHET-652 bsC.a? | ; £ : . | | 0 s
i:lﬁ"._. L {ori Chem,) I T | T = 5
{org. Chem. . 4 - | 2 L
Lab course] I I\ ,
CQCHETE- DSE-13 . . . I 20 30 50
: 654 {org, Chem) B B
DSE ) ['_-Il:_:l-irg_rF' [ 8 | 20 30 :‘F“_
(Choose | geq | (org Chent) 4 ] 4 E -
any Two g e | | | ot | =
from ool | OCHETE- | O5E-13 ~ : | | A 30 | 5
of _ 636 forg. Chemy | ° | : '
COurses) — 1 | r———t
| 'D'IZHL—I'I'.'- J]':AE-TE . | . . ' i alf sl
637 org. Chem) - |
| Rescarch OCHETE- Research ! | 2 P - ol 0 e
Project RP-699 | Project-2 : = '
Toital THIRT 14 | e | 3 (220 |3y 550
|

Course code Nomenclafure :

DSC-Discipline Specific Core course, DSE- Discipline Specific Elective, T-Theory,
L~ Laboratory cousse, QOCHET- Organic Chemistry Theary Core course , QCHEL- Organic
Chemistry Laboratory Core course, OCHETE- Ovpanic Chemistry Elective Course,
OCHE-RP- Organic Chemistry Research Praject,

e T d

M.5C. Chemistry | & Il Semester offective from 2023-24 B onvwards
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DR. BABASAHEE AMBEDKAR MARATHWADA UNIVERSITY,

National Education Policy-2020
Outcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme

Subject : Chemistry
Specialization : Analytical Chemistry

(Semester IIT & IV)

(EMective from 2024-25)

INustrative Credit distribution structure for Two Years Progragnme with
i o

Multiple Entry and Exit options “{V’ B \ Khat
prof, Pathal

M Sc, Chemistry | & 1l Semester effective from 2023-24 & onwar dJ
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Clazs: MLSe. Second Yenr Semester: (117

Spectiulization Subject: Analyticul Chemistry

Tepchimg Miarks
Seheme Credlits Asskgmed
Ca o {Hrs/ week]
-I — :;;r Comrse Name Pr | Tatal Conl | Uni Tuial
g ‘ The | Pracii Thea ae | Craliis | Exam. | Marks
pd al v ::f Eval.
ACHET- 600 | psc.rs ) ) 0 | 60 100
{Ane. Chem.) : )
) {Ana. Chem.) = ' i
Mﬂ}l." ACHET ﬁnz = il L[] A0
DSC-17 i s
Muandator (Ana. Chem.) : 3 3 2
o ACHEL 607 | DSC-18 F T
h (Ane Chem. o - 2
Lak course) 4p
ACHEL-604 | DSC-19 . | 1] 50
{Ana. Chem.. a 4 a
| | Lab eourie) - ¥
Jf'.CHl'.'!'L" DSE.0 i | an Ll S|
603 {Ana Chem,d - = B
DSE - .
ACHET & T al ] 0
I:'L]Iﬂr;jt ET 606 Fjs'_l'_li':l_ 3 ) . ] | L
any Tty LARE L Rem.) ] = |
froen Fl.'l.l| | ALHET 607 DSE-11 - | 200 il 11
of [Ana. Chem.) : B '
FUSS! [ACHET®® | psp.ga S B W | W | 50
2 . 3
[Apa. Chem.) = &
Research ACHE RP- Fesearch : i i 40 &0 1040
Project a4 Project -
Total 14 |18 4 |og| 3 |20 | 33 | S50
Course code Nomenclature :
DSC-Discipline Specific Core course, DSE- Discipline Specific Elective,  T-Theory,

L- Laboratory course,
Chemistry Laboralory Core course,

ACHTC- Analytical Chemistry Theory Core course , ACHLC- Analytical
ACHEC- Analytical Chemisiry Elective Course,

ACHERP- Analytical Chemistry Research Project

L SE. Chemistry | & 1 Semestor effective from 2023-24 7 wiwards
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Cluss: M.Se. Second Year Semester: IV Semester specialization Subject: Analytical
Chemisiry
| Tauching | Plarkis 1
Schime Cred ivs A ssilpnesd
) {HpsS week ]
Course Courae Ecarse Nt Pr 'T.;H sl | Cont | Uni Total
lype Coile The Practi | Theo ac | Credies | Exiim farks
nry cal ry 114
al Ewval.
“HiI I | i)
. ACHET 650 I pSC.20 " ) p ) 4 il i
I | {Ana. Chem.)
. { ACHET 851 | pere.a 40 &0 150
Muapor D5L-21 | d . il - T
{Ana, Chem |
Mandator [Tar e ; M n 50
g ACRET® | pacan > b 3
DRe {Ani. Clsérit. ) e )
| ACHEL 653 | PSC-13 20 a0 30
[Ana. Chem 4 ] 2p |
Lab o} | =
¥ st = = 1"'" 1 ‘_pﬂ 'Jn <0
.il.fﬂl'Tl-. DSE-13 E N =
634 [ An, Chm) a: | =
[-}IWE Tr_:l-”IFI [ - | : | 20 1 il
HEH R DSE-14 : . ,
L MiOrsc G55 S = =
arw Twe LA, Chagm.d | | | R | | il
N pix | ACHETE eE g | | 1 T | 10 | 541 I
| ey I 3 g |
ol Py | tAmn. Chem.) | | |
o _ B, L L  — ——
l":..-" IZIL |-|:-\.. - T I . | - | e |
LR {Ana Chemi) | | - |
¥ | 60 G0 |50
Research | ACHERP- | Reseurch - | s | g0
Project it Projiect-2 | !
e - Tt
I 20 | 5500
Tl i4 | 16 i | 2 | | i
| — |

Coi e code Nomenclolure

DSC-Discipline Specific Core course,

L- Laborztory course,
Chemistry Laborsiory Lorc course
ACHERP- Analytical Chemistry Research Project

M.Sc. Chemistry | & || Semester effective from 2023-24 & onwards

DSE. Discipline Specific Elective,
ACHEL- Analvtical

ACHET- Analviical Chemistry Theory Core course ,
ACHETE- Analytical Chemistry Eleclive Course

T-Theary,



MEP-2020 SASED CURRICULAM FOR PG COURSE IN AFEILIATED COLLECES O DR BAMU. CHHATRAPATI

SAMBHAIINAGAR

DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY,
CHHATRAPATI SAMBHAJINAGAR

HAAC Re-accradited 'A' Grade

National Education Policy-2020
Outcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme

Subject : Chemistry
Specialization : Polymer Chemistry

(Semester 1II & IV)

(Effective from 2024-25)

kSl
‘ i j Khan
1 Fl‘lhln- “"!hd T“ 5
1 i ' Bution 2 :
ustrative Credi distribution sty E.f;n r Wsum?ﬂﬁmm me with
Multiple Entry and Exit options i miadh®

it Bahad aheD

M.5c, Chemistry | & 1l Semester effective from 2023-24 B omwards



MEP-2020 BASED CURRICULAN FOR PG COURSE [N AFFILIATED COLLEGES OF DR.BAMU, CHHATRAPAT

CA N B H A 1A

Class: M. Sc. Second Year Semester: HHI™  Speclalization Subject: Polymer Chemistry

| Teachimg Viarks
| Sehems Credits Assigaed
{Mrsf week) I -
Course Course Conrse Namé e | Tomi Coni | Lnk Toinl
Dpe Code The | Practi | Thee | ac | Credits | . Exam. | Marks
" . " ':IE Eval,
PLCHET- | DSC-15 A0 | 80 I
Gl (Polymer 4 = 4
Chem.)
PLCHET- DsC-1A T i &0 iz
Gk {Polymer. i i -
Major Chem. b — R -
| PLCHET- nsc-17 20 M 30
Mandotor | g2 {Polymer 3 7
s Chem. ] = I |..—
| DSC PLCHEL- DSC-18 i W) 50
| &3 {Polvmaer. 4 = | 2
Chem. | P | -
PLCHEL- DSC-1%9 { 20 A 50
| ol {Polymer. 4 ;
| Chem) il |
PLEHETE- | D3E-DS a0 A0
GG iPolvmer. ! 2 2 |
| Chem, ) ] EETORESY
| DSE PLCHETE DSE-IN i} 4
1 [Choagse BT [Prlwimer 2 - | |
| oy T | Clhern ) — 1 i = = .
frovm ol PLEHETE | BSE-11 | 20| u bl
of £l | (Polvmer. ' . 2 | |
CTHLIFAIN Y | Clyean b _| '.
PLCHETE- | DSE-12 | 20 a0 0
Bl {Polymer, & - 2
| Chem) ?
Research PLCHE- Research & | 4 4B 0 | &8 100
‘cojec RP-649 Project -1
Fenat! 4 | 14 14 M e 220 BRI 23

Course codle Momenclature ;

DSC-Discipline  Specific Core couwrse, DSE- Disclpline Specific  Elective,
L- Laborniory course

T-Theory,

PLCHET- Polymer Chemistry Theory Core course . PLCHEL- Polymer
PLCHETE- Polymer Chemistry Elective Course,

Chemistry Laboratary Core course,
FLCHE-RP- Palvmer Chemistry Eesearch Project

M.5¢. Chemistry | & Il Semester effective from 2023-24 & onwards

=i

=



L CLIRRICULARS FOR PG COLIRSE [N AFFILIATED COLLEGES OF DR.BAMU, CHHATRARATI

Class: M.Se. Seeond Year Semester: IV Semester specialization Subject: Polymer Chemistry

Teach
El:hmi? Credits Astigned harhe
Course L onrrs i (T ek} =
Iype Code Course Mome Pr | Tatnl Cont | Uni. Talul
The | Pracii Then ne | Credis . 3 Esam. | Marks
oy e " I:;" | Eval.
PLCHET- DEC-20 A il 10
G510 { Polymer. B - il a
Chem.) iE
PLCHET- DSC-21 40 &0 g
Major 631 { Polymer. 4 - i . 18T
I Chem.
Mandator [ FLOHET- DsC-23 I ) 30 50
¥ b3l { Polyrmer, 2 - 2 -
OEC Chemi.}
[ PLCHET- DSC-23 | 20 | M b
633 {Polymer. - = ' |
Chem. Lab . I i - =
LOLFRE] | I |
PLCHETE- DSE-=1] o | 10 L]
654 i Palymar, I I - 4 -
] Chem, ) |
DISE PLCHETE- | DSE-14 L ] | | 20 0 0|
{Choose 555 Polimer 2 | 5 |
| .Jli_-| I.-.-._: { Chem : &T
frompoal  PLECHETE- | DSE-15 e u| 30 | S0
o G506 {Palymer || 2 - 2 -
COAITSEs ) | Chem.) |
e37 {Ana. Chem.) - - . |
Reseaich PLEHE-RP- | Research . G0 | 1) []i]
Project 690 Project-2 : ® o
Total 4 |16 4 |os | % (220 |33 550
Courge code Nomenclature -
DSC-Discipline Specific Core course, DSE- Discipline Specific Elective,  T-Theory,
L- Laboratory course,  PLCHTC- Polymer Chemistry Theory Core course , PLCHLC- Polymer
Chemistry Laboratory Core course, PLCHEC- Polymer Chemistry Elective Course,

PLCHRP- Polymer Chemistry Research Projoct

M.5c. Chemistey | & I Samester gffective from 2023-24 & onwards 18




SAMNMBHAJINAGAR
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CHHATRAPATI SAMBHAJINAGAR
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HAAL Ho-accradited ‘A" Grade

JEP-2020 BASED CUBRICULAM FOR PG COURSE IN AFFILIATED COLLEGES OF DR.BAMLU, CHHATRAPAT

National Education Policy-2020
OQutcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme

Subject : Chemistry
Specialization : Drug Chemistry

(Semester 111 & IV)

{Effective from 2024-25)

H'-

Hiustrative Credit distribution structore for T ' "heal‘il ,ml.'q!.l'"l’h'l me with

Multiple Entry and Exit options gaes*?”

M.5c. Chemistry | & If Semester effective from 2023-24 & onwarads




LA FUE PG DOLIRSE [N AFFILIATED COLLEGES OF DR BAMU CHHATRAPAT

Class: M.Se. Sceond Year Semester: [II™  Specialization Subject: Dirug Chemistiry

| Tenching Mk
Stheme Crediis Assiznel
: iHrss weelt)
c;:::' E:;:uur:d: | Course Mame e | Total Coinl | Unk Tatal
I The | Practi Then mc | Credits | Exnm Marks
ary eal Py the ;
al Eval.
LCHET- 600 | DSC-15 14} G [ 4]
{ Dirag 4 = | i -
Chem ).
DCHET a0 DEC-16 - ) 4 ) 10T 40 Bl | 100
Mijor S— (Crrug Chem ) i
_HE r S (pr. ) | 50
h DSC-17 ~ ? :
:I:.hm'amr i (Drug Chem ) ? : | . B
DsC [CHETL DsC-14 | [ 1| an 20
603 {Drug - |a - 2
L Chem. | g | up
DCHEL & | DSC-19 | 30 30 st
i Dirug - il = 2 1
_ | Chem.
DCHETE | DSE-9 0 0 | 50
ks ||_}|I_IE ¥ | s | |
DSE RN . .1\ | — —— -
{Choose ,!"EG IETE DSE-1D = . : 20 | M it 4]
any Twa i (Drug Chem.) - - ' 4T |
I'runll.r;.mul DCHETE DSE-11 - i M | 30 50
i o e = =
07 | {DOnpg Them.) e x
COuTses)
DCHETE | psg.g2 - . 20 | 30 50
604 (Drug Chem.) | * z " =
Rescarch | DCHERP- | Research § A T B &0 100
Project 649 Project - | : i '
Tatal TR 4 |08 | I (110 | 335 | 550
i
Course code Nomenclature :
DSC-Discipline Specific Core course, DSE- Discipline Specific Eleative, T-Theory,
L~ Laboratory course, DWCHET- Drug Chemistry Theory Core course , DCHEL- Drug Chegistry
Laboratory Cose course, DCHETE- Drug Chemistry Elective Course, DCHE
RP- Drug Chemistry Research Project 1-4“"’,
<und Arit A Knan
than
prot P Ehl‘lm‘rr e L :
rd of Studies 2

M.5c. Chemistry [ &1l Semester effective from 2023-24 & unwards



MER=2020 BASED CLURRICLILAM FOR PG COURSE IN AFFILIATED COLLEGES OF DR.BANMLU, LHAA

SAMBHANNAGAR

Class: M.Sc. Second Yenr Semester: 1V™ Semester speclulization Subject: Drug Chemistry

T Teaching Mlarks :
Scheiive Crefids Assigned
LH = weeli) )
Etl:nlht' fn;';t Course Name Pr | Toal Conf | Uni Tatnl
b2 it The | Praetl Then se | Credits | | Exam, | Marks
ory cal ry I:I!' Eval. |
DCHET 650 ..ﬁgc_}'n " 441 l' ail B{H)
(Oreg Chigm,) . N
AT DCHET 631 | pae-2i A | or |90 | &0 I
| Pt e chemd ] Y |7 :
511 oy TR — I = e e
: '1:1" dat DCHET @52 [50-33 -] - . [ 20 0 11}
| Dst (Drug Chem) | = | =
| DCHEL 633 | DSC-23 0 | 0 i)
{ D Clem il - 2 if
[ | Lab cours=) —IF1= | |
| DCHETE DRE-1] ) | . il 1] Al S
| a4 [Crug Them, ) I - ;
DsE OCHETE | peeor ' % | W0
[Choosz pEs HER DL il R 2
any Two e (DBrup Chem) | |
- = | — i . 13
1 pod M HET oy . | _I | 1fh
al had | [Larug hem. )
COurEs — by SRR o —
LRI ETE DEE-18 ) ) | b J il ]
657 { g Chem. ) % ' ) |
| | & o | 130
Research | DCHE RP- | Research o T | A
Praject oo Project-2 Il |
Total 14|18 14 ‘ s | I3 (220 | agp | 350

Coarge code Nomenclafure :

DSC-Discipline Specific Core course, DSE- Discipline Specific Elective,  T-Theory,
L- Laboratory course, DCHET- Drug Chemistry Theory Core course , ICHEL- Drug Chem|stry
Laboratory Core course, DCHETE- Drug Chemistry Elective Course, DCHE RP- Drug Chemistry
Reszarch Project

M.5c. Chizmilatry | 5 | Se mester effective from 2023-24 & omwards ﬂ



1 CURRICULAN FOR PG COURSE IN AFFILIATED COLLEGES OF DR.BAM L, CHHATRAPATI

DR. BABASAHEB AMBEDKAR MARATHWADA UNIVE R3ITY,
CHHATRAPATI SAMBHAJINAGAR

NAAC ﬂfl—-l::-r-lﬂlllf W Grade

National Education Poliey-2020
Outcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme

Subject : Chemistry
Specialization : Inorganic Chemistry

(Semester I1I & IV)

(Effective from 2024-25)

Iustrative Credit distribution structure for Two Years Progesmme with
Multiple Entry and Exit options o '

Artt A\ ¥Khan

M.5c. Chemistry | & || Semester effective from 2023-24 & onwards

B Babasaheh Ambe



TED COLLEGES OF DR.BAMLU, CHHATRAPATI

SAMMBHANNAGAR

Class: M.Se Second Year Semester: 1™ Specialiciation Subject: Inorgonic Chomistry

Teachinm Marka |
Scheme Crailits Assigned
{Hrst week) | .
g rll'?r,iu Clirse Mame pr | Totml | Cont | Ui Total
trpe —— The | Fracii T'hen ne | Credits | j, Eazm, Mlorks
ary cal L) ﬁ]ﬂ Eval. |' |
VOHET - i) DSsC-13 . 40 il | £} |
(Invorg 4 = 4
Chem. )
ICHET - 601 | ODSC-16 \OT I 40 6l {1
{ o e : 4 - |
"..-|;|.i..|| Lo Chem.) LIS ! - e -
| ICHET - 602 | DSC-17 20 | M =1
| fviandator (Inorg 5 ’ 1 i |
¥ = ChHeEsL b | ! -
DaC {CHEL - 603 | DSC-18 | 20 | Ak} alf
{Inord. Chem - - = 2
Lob course) 1! a4p | i s
[CHEL - 504 | DSC-19 | ST | = =
i 1 Chem 1 - 1.
.ok coursa) | | ] 3 4 )
- ?:':'IT.:_I'- ; ) I ! I =1 i | &0
; DSED : . | ~
G- {inore. Chem) e " | ‘
M ICHETE - — | BN . |
. | ICHE (HSE- i .
fimini pool ICHETE - BSE-11 . | § U ACF =
of &1 i lewrg: Cheim) | . - |
COOTEES ) TCHETE- thE;Fl ¥ = ] | 20 | W A |
G {lnofg. Chem) | 7 ' . - l | ;
| | = |
i ) [HH
Research ({CHE-RP- Research . - | P | | |
Project 4% Project -1 | |
- 1 .
Tatal 14 | 16 g ] 1 a0 | e J

Course code Nomenclature - _ B
DSC-Discipline Specific Care course, DSE- Discipline Specific Elective, T-Theory, L-

Labomiory course, ICHET- Inorganic Chemistry Theory Core course , [CHEL- Inorgamic
Chemistry Luboratory Core course,  ICHETE- Inorganic Chemistry Eleciive Course, ICHE-
RP: Inorpanic Chemistry Research Project S

ML5c. Chemistry | & Il Semester effective from 2023-24 B onwards



-A020

SaNGHEHALINA

IRRICULAM FOR

GAR

P LLIRSE [N AFFILIATED COLLEGES OF DE.BAMU, CHHATRABATI

Chass: M.Se. Second Year Semester: [V Semester specialization Subject: Inorgunic Chemistry

Feaching Alurks |
Scheme Cradir Amigmed
! [ Hrss week)
{";“:“ E-E:_l:;: Course Mame Pr ] Totml Cont | Uni, | Todal
B The | Pracil Thew ac | Crediis |, Exnm Marks
el e r¥ I:lt Eval.
ICHET - 850 | DSC-20 a0 1) 4]
{ Irvarg. i . i -
Cheimn.)
, ICHET - 651 | DSC-2| ; 40 | 60 | oo
Major {Inaey 4 ) l 4 ) 10T :
Mandator Chem.)
At ICHET - 632 | DsC-13 20 30 i 0
O5C {Inorg 2 s 2 .
Chem.)
ICHEL - 63} | D5C-23 20 30 50
{lrarg, Chem - i : 2 2P
_— Lab course) | [
ICHETE - O5E-13 2l 30 u il
RE-1] N . :
fisd {Inorg. Chem) S | |
Dg: ICHETE- | pse.1a = i 0 | 30 | 50 |
E ':.:ni': | 635 {Imorg. Chem) - -
fompoal | ICHETE- | psgots : 1 L T T 50
of L {Inorg. Chem) |~ | :
courses) ICHETE- | DSE-16 [ 20 [ 30 50
637 Inarg. Clem a1 )
1 — ]
Research | ICHE-RP. Resewrch 2 P &P 60 | % 130
Project 699 Praject-2 X
Taotal 14 |16 14 | og| T |10 |4y S50
Course code Nomenelatyre :
DSC-Discipline Specific Core course, DSE- Discipline Specific Elective, T-Theary,

L- Laboraiory course,

Chemistry Laboratory Core course,

ICHET- Inorganic Chemistry Theory Core course , ICHEL- Inorganic
ICHETE- Inorganic Chemistry Elective Course, ICHE-RP-

Inorganic Chemistiry Research Project,

ter

v

Prof. Pathan Mehd Ari§ AJt Khan
Chairman 1
Board of Studies in CLRET o
v, Babasahebd ambedhar K3 raihwid

effective from 2023-24 & onwirds



MNEP-2020 BASED CURRICLILANM FOR PG COURSE IN AFFILIATED COLLEGES OF DR.BAMU, CHHATRAPAT)

SAMBHAJINAGAR

DR. BABASAHEE AMBEDKAR MARATHWADA UNIVERSITY,

HAAC Re-acorsdited 'A' Grode

National Education Policy-2020
Outcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme

Subject : Chemistry
Specialization : Physical Chemistry

(Semester LIl & LV)

{Effective from 2024-25) S

n W et et
ot P‘mn 1:."-""1“"*".1"- c:“‘-‘_':l r
\J l ;

; ot e O palA" gt T
[Hustrative Credit distribution structure [or Two ‘lgg;ﬂf'hw}m with

o

Multiple Entry and Exit options pr. ¥®

V1.5c. Chamistry | & (| Semester effective from 2023-24 & onwards



SECCURRICULAN FOR PG COURSEIN AFFILIATED COLLEGES OF DE.RARL, CHHATRARATI

Ve !
SAMBHAIINAGAR

Class: M.Se. Sceond Year Semester: 1™ Specialization Subject: Physieal Chemistry

Tenching Marks
Scheme Credits Assignel
. {Hrs.! weehj . [
qu:-.t EIE':.:: Lourie Name pr | Tatal | Cond | Uni Tudal
*F The | Pructi Thea oe | Crediis | Exnim, Marks
[}
oy £n ry tnlf Eval,
PCHET- 800 | pgr.1s ‘ 0 | &0 100
{Phy. Chem.) i 8 "
FCHET - -~ 40 | 60 | 00
0l DEC-16 4 . " ) 10T
M { Phy. Chem.)
Major TTIET
LEJ IET - 08C-17 . - 20 1] 50
Mandasor | 5 (Phy.Chem) | = * 1 ,
¥ : - e
2 POHET - DSC. |8 21 10 Hl
D5C 603 (Phy. Chem. | - | 4 (2
- Lab enursel e
PCHET - DSC-19 41| L 50
604 (Phy. Chem. - | ' a
= Lib course} |
PCHET- | pseg ? & | 0 | 30 4
8035 .!F'Il_'.' FheEm ) = : = B
DSE - = ——n
I Choome F.]l:l.lr: . DSE-10 . 5 0 | 30 i
: [111]51 o 3t . £ -
gy Two ) AR fehem i !
from pool PCHET - DEE.{ | [ 20 0 | so
; . ) - i
ol aliy {Phy, Chem) : ¥ il J' .
Courses) = - . |
PCHET - NSE-11 = . . 0 10 0
GOE (Phy, Chem) 4 4
Research | PCHERP. | Research o s = b al e O 50 00
Project 049 Project -1
Total 14 | 18 | &£ |%0 | y3p | S50
Courge ¢ode Nomenclature

DEC-Discipline Specific Core course, DSE- Discipline Specific Elective, T-Theory, L-
Labormory course, PCHET- Physical Chemistry Theory Core course , PCHEL- Physical
Chemistry Laboratory Core course, PCHETE- Physical Chemistry Elective Course, PCHERP-
Physical Chemistry Rescarch Project

o

Prof. Pathan Mohd Arif ALl Khan
Chairman
Board of Studies in The miey,
Or. Babasaheb Amaedlas

Warathwadd

M. Sc. Chemistry | & Il Semester effoctive from 2023-24 & onwards



MER-2 020

BASED CLSRICL

SANBHAIINAGAR

AN FOR PG COURS

ATED COLLEGES OF DR, BAMLU, CHHATHAPATI

Class: M.Se. Second Year Semester: [V'™ Semester specialieation Subject: Physical Chemistry

Teaching Mnrks i
Scheme Credlies Asslgneil
THrs.f week]
Courie Eﬂ."“ Cunrse Mo Fr | Taml Cont | Usi, Todal
e . The | Prichi Thes ae | Credits L Exnm, | Marks
WFY cal ¥ tic |
i | Eval
PCHET - - I &4 100
42 DSC-20 : §
[ Phy. Chem.)
PCH l 1 40 Bl inn
-"-'fqll-ﬂr' CHET &5 | SC-21 P 4 Pl | 1aT 0
[ Py, Chem.) |
Mondator ST T= ! wy ] r
,, S P 1 EEE
.L':':'.:-C B Ll:l'.!r. f."ll.fl J - N |
PCTIEL- 651 | DSC-11 | M 10 0
(Phy. Chenm | | 2| 2@
Leb cosmrse} |
| PCHETE- | psE-13 I n | 0 50
L-L | [Py, Chemj = |
I??r PLHETE - | pRE-i4 |._ ) s " "
T SE ."'\.5. T
any Two 5 ' {Fhay. Chem) ] | - pet
tom pool | PCHETE- | pSEots N 0| W |
| gz o ] =
R, B s S i IS, W |
PCHETE - DSE-16 I a0 ) -
a3y {Fhy. Cle=mn ) = I
Resenrch PCHE R Research | I3 £ &p o " G
| Project 699 Praject-2
Toial i I 4 iR 12 : I20) 130 550
Courge code Nomenclature
DEC-Discipline Specific Core course, DSE- Discipline Specilic Elective, T-Theory,

L- Laboraiory course,

Chemistry Laboratory Core course,

PCHET- Pliysical Chemistry Theory Core course , PCHEL- Physical

Physical Chemistry Research Project,

M. 5c. Chemistry | & I Semester effective from 2023-24 & anwards

PCHETE- Physical Chemistry Elective Courss, PCHE-RP-

ot
=



MEF-20Z0 BASED CURRICULANY FOR PG COURSE IN AFFILIATED COLLEGES OF DR.BAML, CHHATRAPATI

SAMBHALIN

DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY,
CHHATRAPATI SAMBHAJINAGAR

ks

National Education Policy-2020
QOutcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme

Subject : Chemistry

Specialization ;: Organic Chemistry,
Inorganic Chemistry, Physical Chemistry
Analytical Chemistry, Drug Chemistry
and Polymer Chemistry

(Semester I) ‘?ﬂ/ B
b=

( Effective fmmﬂl”

= e ol St b
IHustrative Credit distribution structure for ;wqmn Programme with

Maultiple Entry and Exit options

mi h‘ﬂ
Praf. Pathan Maehd At A W

Chalrma"

M.5C. Chemistry | & Il Semester effective from 2023-24 & Juwards



BASED CURRICULAM FOR PG COURSE [N AFFILIATED COLLEGES OF DR.BAMU, CHHATRAPATI

TIMNAGAR

M.Se. First Year Semester-1
Course Structure

Teuaching | Marks
Scheme Credifs Assigned
Course - s { Hrs.d week) 1|
Course fype Code Conrse Name | Prac atal {Conti. |End. [Toral
| The ftieal  |[Theo Irfm'l"l redi [Inter.  |Sem  [Marks
il i
_ ~ £ Is Assmen. [Exam |
CHET! P ) . 0 0 | S0
WAN0 Aral, Cluem - ki = . I
CHEY | pmce T 0 30 30l
- 4 : ] % o £
: MKl | Inovg. Chemi - = |
e, o= | ENENE
Miajor e | Dacd A g 1
bl el A5O3 Pl Chi 2 - 2 n 30 50
D&EC T, DSC-5
h0d [ ||1r|rE CHem | - il m il S0
| Lok cosurne 1 | | i
CHIAL 8 C-d [ | |
L5113 Ory, Chem 4 7| 6L 20 30 | 50 |
LA i |
CHER 5T |
Pl a4 LT T = | | . . | | Ml ) 56
— L i _____! _I_‘].!-'."!:':II = l |_ — ) I !
I osE CHLIESE | DSE- . _ " 1 | 2 Ww | 30
i LR Smal Choerm - P | - =
(Chaase - - !
| ane from ARy el 3 . ] - *h 11 3
I _":n“ . SR Ity Chim | y -, = . A = |
T CHETESE | DS -3 . : : e I a1
specializnil Sy Ory Chem - | 2 ' 4T 24 LA |
on and any CHETESE | pep .4 1T .1 _
one from 510 P Chet 2 . 1 0 30 | 50
rermaining THETERE | DSE 3 bn
TR SE - |
three) il | g 2 1| - 20 30 | 30
Rﬁf:rih CHEMRA -
et 54 ssearch I ; .
:'IL ik kg Fdi I:ql;_:;;-:r.;“mr i 3 o 47 4 o 106
J el
|
Total 16 |12 16 | 06 | 22 azo | 330 | s50
_— | |

Course Code Nomenclatore

DSC-Discipline Specific Core, DSE- Discipline Specific Elective, T-Theory, L+ Laborolory
courss, CHET - Chemistry Theory Core,, CHEL- Chemistry Laboratory Core, CHETE- Chemisiry
Theory Elective , CHERM - Chemistry Besearch Methodology e

MA.5e, Chemistry | & 1 Semester effective from 2023-24 & onwards

o

o

3



ES LhF DR BAM U, CHHATRAPATI

Semester ;1

" Course Name: .ﬁ.l'll}"ilml Chemistry-1 | Course Code:
CHET/MJ/500

Course type : DSC-1 2 Hry/ Week

Total contact hours : 30 Hrs | Theory Credit: 2 | Marks ; 50

Coarse outcomes: on completion of this coorse student will be able to :

Understand why analytical meéasurements need 1o be made,

Understand the § importance of producing reliable resulis.

define what is meant b}' ‘quafl:,y

. | understand the importance of sampling and able to identi fy different types of
samples.

s | it | ol | —
P KRR i

5. | understand the basics in Eﬂl:f.!-'ﬂ-‘pﬂr“ltll:dl technigues, viz. crystalization, sublimation,
distillation, extrection,

6. | understand Ihr.' theary of ligusd-liquid f‘{tr.:u.tm.'l

7. | understand the theory of solid-phase ex traction.

8. | understand basic of chromatographic Techniques for separation of constituents of
| mixtures
_':l.__r|"ui|-..r.=rs.l:mu rate amd plate lhwr_-. ol |.|.|r;-r.|:|...-.'-|_r.j:|:|r|:|- -
Unit-I : Basic eoncepts of anulytical chemistry 10Hrs

Ihe rale of analytical chemistry, The analytical perspectives, Comman |
nnuilytical problems, Purpose al analysis, Types of analysis, Qualitative and
| quantitative analysis, The analytical process, Steps in an analysis, Sampling:
Types of samples and sampling, Intreduction to the validation of 2 method
Unit-11 : Basic separafion tﬂi‘];iilqnn.!s 10Hrs

Precipitation, Recrysiallization, Sublimation,  Distillation; Simple,
Fractional, Steam distillation, Distillation wnder vacuum, Theory of
operation of distillation methods, Some practical consideraions. .
Solvent and Solid Phase extraction: Phase equilibrium, The partiiion
coefficient, The distribution ratio, Percent extracted. Theory of phase
contact methods: Single equilibrations, Repeated equilibrations, Counter
current  distribution, Practical aspects and applications - Extraction of |
metals, Extraction of molecular species, lon pair extractions, Acceleratad
and microwave assisted extraction, Solid phase extraction, Numerlcals
Unit-111 : Chromatography -

10Hrs

Introdisction, Elution, Eluent, Retention time, Retention volume, Retention
ratio, Basic principles and theory of chromalographic techniques, Flate
| :htnr_:f_'_n1'|:hmmulﬂgru-;|h_'.r, Rale theary of chromatography, Other factors in

M.5e. Chemistry | & 1 Semester effective from 2023 =5 & o
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rone broadening, Development of the chromatopram: Frontal analysis
clution analysls displacement analysis, Selection of chromatograph system, |
Cualitative and quantitative onalysis by chrommography

 References Books
1. | Analytical Chemisiry 6th Edition., Gary D. Christian 1
2. | Fundamental of Amalytical Chemistry Sih Ed”. Skoog, West Hollar, Crouch |
L Chemical Separations and Measurements, DoCh. Peters, 1.0M. Hayes and G.M. |
Hieftie S| N .
4. | Instrumental Method of Chemical Analysis. G.R. Chatwal & 5. K. Anand
5 | Inrodsection 1o instremental unali}';is_— Robert D. Braun
- -.-F'I--.f-
-..-I'
i T
% A
ond A% x
?'nllp;_'l.hl Eh,grmT:m,m-:' el
gpd o E‘mmlhﬂ'*‘ 'r
o E::nu-’“'h
L 1 a®
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-Semester ; |

Course Name: Inorganic Chemistry-| Course Code: CHET/M)/ -

i1

Course type : DSC-2 2 Hrs! Week

Total contact hours : 3 Hrs | Theory Credit: 2 Marks : 50

Course ouleomes:

On completion of this course, the students will be able:

1. | To understand the stability constant of metal complex, stepwise and overall formation

conslant,

1. | Todescribethe factors sffecting for stability of metal complexes. i

3. | To [dentify and describe 1echniques for determination of formation constant af metal

COMMpiExes,

4. | To smalyse the structural and sterecisomerism of metal complexss and their

classifications.

3. | To understand the mechanism In |1-|._=|ui'c1:.-r'-_1p1.;;.;eg

6. | To understand acid and base hydrolysis of metal complex and their mechanism.

7. | To understand the role of trans eflect in the synthesis of platinum complex.

8. | To distinguish between the inner and ouler sphere mechanism of electron transfer |

reaction of metal complexes.

9. | To memarise the function of essential and trace elements in biological systems,

18, | To describe the structure and function of metalloporphyrins, Hemoglohin, cytochrome

and hemocyanine.,
I

1. | To understand the electron transfer, respiration and photosynthesis of biological

system.

12, | To know the diseases caused by deficiencies of Fe, Zn, Cu and Mn ions in biological

sysiem and remedies 1o them.

Unit-1 : Metal ligand equilibria in coordination compounds 10Hrs
Defnition of stebility consiant of metal complex , Step wise and overall
fenmation constant, Faciors affecting the stability of metal complexes with
reference to the nature of metal ion and ligand. Determination of formation

o
Mant
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| [ comstant for binary complexes using p-I'L metric wehnigue. Isomerism in | !
| | coordination compound, Types of isomerism.,
I

Unit-11 : Reaction mechanism of transition metal compleses | 1 Hrs

g — =

Ligand substitution resction and their mechanisms af ociahedral compleses.
Acid hydrolysis, factoss affecting the acid hydrolysis. Base hydrofysis,
conjugate base mechanism. Trans effest in platinum complex, Theories of |
trans effect, resetion on platinum complex based on rns effect, Electran
transfer reaction: mechanism of inner and omter sphere electron transfer
| reactions in octahedral complexes.
E v m:—l{l Inorganic chemisiry in biological !:rsll!m.il 10Hrs

‘ Essential and trace elements in biological systems and thelr funciions, |

| structure and function of metalloporphyring, Hemoglobin, ¢ytochrome and
i  hemocyaning. Electron transfor, Respiration and photosyathesis reaction,
. | Metal jon deficiency discases of Fe, Zn. Cu and Mn and their therapy. |

[ References Baoks |

L. Principles of Incrganic chemisiry- B.R. Puri, L. R. Shema ., K. C. Kalia -

1. Concise Inorganic Chemistry- 1.0 Lee. [ |

1 - . " R B s
3 Inarganic Chemistry- LE. Huhey and Keiter R L

1 YT T T T e T e I LT — I T 1
4. | Inorganic Chemisiry - Gary L. Miessier, Paul J Fischer. Donald A Tam [
I l"]n.l R z g I
| Mochunism of [norganic Reaction- Fred Basoko and R.G. Pearsons |
i, Selected Topic in noreanic Chemistry- Wahid L, Maldk, GI. Tuli and
] | B, 13 Modan. = R
7. Advanced Inorganic Chemistry- F, A . Cotton an ind Witkinsan
e T SR
Advanced Inorganic Chemistry- Satyaprakash, G.0. Tuli. 5.K. Basu and :
| B.D, Madan. N |
r Advanced lnorganic Chemistry- Volume | and 11 Gurdeep Raj. | ‘

1II A Textbook of hisinorganic chemistry- A. K. Das |
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| Conrse Name: Organic Chemisiry-1 Course Code:CHET/M.M-
s02
| Cowrse type : DSC-3 2 Hrs/ Week =
| Tatal contact hours : 30 Hrs | Theory Credit: 2 | Marks : 50 '

Course oubcomes
Student will be able 1o

I. | Understand the chemical and molecular processes in organic chemical reactions. |
2. | Study the concept of Alternant and non-alternant hydrozarbons '
B Study the energy levels of m-molecular orbitals
{ & | Explain the concept of sromaticity
| &, Know (he types of mechanism in organic reactions =1
. Uﬂdﬂfstﬂ-l‘-d the correlation between the thermodynamic and kinetic paramelers 1
1. | Study the different intermediates involved in organic chemical reactions
:::]; Learn the various types ol aliphatic nu-:i-mpmh.: substitution reactions R
| Unit-1 :Nature of Bonding in Organic Molecules 18 Hirs

Delocalized chemical bonding, conjugation, eross conjugation, resonance,
hyperconjugalion. tastomerism. Aromaticity in benzenoid and non-
berteenoid compounds, aliernant and non- alternant compounds, Huckel
| mile. energy level of x-molecular orbitals, annulenes; aromaticity, Bonds
weaker than covalent - sddition compounds, crown ether compleses and
Er‘-pldild-r inclusicn -.:'Jlnmmltliw eyelodextrins, catenancs and rotaxanes

| UIII*I.]. Reaction \"ld.l.']:..lnlzgm' Stru:turn and | HmctEvH'_-, | Lo K |
| Types of Mechanisms, Twpes of reactions, Thermodynamic and Kinetic |
| requirements, Kingtic and Thermodynamiz control, Hammond's postulate,
| methods of determining mechanisms, isotope effects.
Cieneration, structure, stability and reactivity of carbocations. Carbanions.
free radicols, carbenes and Nitrenes. Effect of structure on renclivity,
resonance and field effect, steric effect quantitative reatment, The Hammet!
| equation, Linear free energy relationship, substituent and reaction constants,
| Taft equatian, .
 Unit-111 :Aliphatic Nucleophilic Substitutions | WHns |
| MNucleophilic: The SN*, SN’ mixed SN' and SN and SET mechanisms. The
nelghbouring group mechanism, Neighbouring group panticipation by @ and
a-bonds, anchimeric assistance. Mucleophilic Substitution at an allylic
aliphatic trigonal and a vinylic carbon.
| Renctivity: Effect of substrate structure, attacking nucleophile, leaving |
- group. Reactivity and reaction medium. Phase transfer catalysis, Ambident
|- L_nucleughilfa. regioselectiviry.
Course Outcome :
| After completion of the course, students will be able to
| 6. | Explore conceptual fact of chemical banding nn-:r basis of reactivity -

7. Apply the concept of aromaticity 1o various ms = %‘"‘L
n'r ol
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8, | Ex plain the Lypes of reactions and reaction intermediales

2. Compare the SN', SN° and SN’ with respect to mechanism, onentation and |

s 'hlli‘!'fﬂl:hl.-l'l'l-lﬂill oulcome

10, | Differentiate various micleophilic substiution r-:a.u.nunu

11. | Explore mnctp:uﬁlﬁﬁf:hnmma] bonding and basis of rv::-r:tmr.:.r

References Books |

|. [ Advanced Organic Chemistry, [V Edition: J. March

2, Advanced organic Chemistry, Part-A ond Panl-B: F. A, Carey, & R. J,

Sundburg

A Guide Book to Mechanism in ﬂr,u;a}tEE‘IhnEf&[r} Peter Sykes
4 Synthetic Organic Chemistry: H. O. House

| 5 Principles uf;:]rgunu.. Synthesis: R. O. C. Norman

———a

Mechanism dnd Structure in I'Jrgnnn: Chemisery: E. 5. Gould i

lﬁ'.' D'rf,nm-: Ehtn'-:str} (Second Edition): Clayden, Ejrg;&wt and ".l.-urn:n
2

M.Sc. Chemistry | & || Semester effective from 2023-24 & onwards
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Semesier: |

Course Mame: Physical Chemistry-1 E[fj“ rae Code: CHET/M.I-
Course Type: DSC-4 2 Hrs! Week
| Tatal Contact Hoars: 30 | Theory Credit: 2 Marks : 50

Couorse outcomes: student will be able
I. Tounderstand the fundamental principles of chemical kinetics,

2. To learn diffierent theories of chemical kinetics,
3. Tounderstand concept of fast and slow reactions bosed on their rule constant and

__reaction rates,
4. To understand the concept of thermodynamics.

L)
"

To apply critical thinking and problem solving akills 1o solve problem related to
thermodynamics and chemicol Kinetics,
6. Tounderstand the basic concept of micelles

I Unii-I: Chemical Dynamies [ 10 Hrs

| Callision theory, modified coliision theory. weakness of the collision theory, fﬁm:-r}T
[ absolule repcdion mites, equilibrium hypothesis, Derivation of the rate equation,
simtistical mechanicnl derivation and thermodynamic formulation. [sotope effect on
reaction rate. Primary salt effect. secondary salt effect. Dynamics of wni-molecular
regctions, Lindmann and Hinshelwood theory, Kinetics of fast reactions, study of fast
, reactions by Mow method, relaxation method, fash photolysis and NMR method.
Reactions in solution: Reaction between ions, influence of salvent-double sphere model,
single sphere madel, influence of ionic strength, numericets.

T

Unit-11: Classical Thermodynamics 1{ Hrs

Mernst heat theorem, the third low of thermodynomics, determination of absolute
entropies of solids, liquids and goses. Partial molar properties : Partial molar free encrgy,
chemical potential, partial molar volume and partial molar heat content and their
significance, determination of these quaniities, concept of fugacity and determination of
fugacity.

Unit-T1T1: Micelles 13 Hrs

| Colloidal electirolytes, Types of mieclles in colioidal electrolytes, Micellization,

iTﬁﬂTﬂﬂd:-ITlEﬂﬁES of micellization, Mechanism of Micellization, critical micellar
concentration, Determinations of critical micellor concentration, Surface active agents.

' Classifications of surface nctive agents, Reverse micelles, Solubilization

Reference Books: =

. | Chemical Kinetics - Laidler {McGraw-Hill) y vonat

(L
ety
Mv1.5c. Chemistry | & 1 Semester effective frem 2023-23 & onwards
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Kinetic and Mechanism of Chemical Transformations - J, Rajuram and 1.C
CURIACOSE (Macmillan India Lid.)
1. | Physical Chemistry - Atkins (Chiord)
4. | Thermodynamics for Chemisis - 5. Glasstone (EWP, New Delhi)
i Physical {:hn:misl.r_'.'-- Cr. B Barrosw

L]

6. | Advanced Physical Chemisiry - Gurdeep-Raj (Pelenum)

7. | Micelles : Theoretical snd Applied Aspects - V. Moroi (Plenum)
8. | Text Book of Physical Chemistry - 5. Glasstone {Mchillan)

9. | Physical chemistry — Roberi A _Alberty ., Robert ] Silbey

10, | Statistical Thermodynamic = M. C. Gupta

L

M.5c. Chemistry | & il Semester effective from 2023-24 & onwards
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Semoester 1 1

Omn completion ol this course, the students will be ahle:

| chemical repctions and constituents .

volumetric and gravimetric analysis of chemical compound,

| 4= | To identify constiuents of chemicals gualitatively and quantitively

Coorse Mome: Inorgenic Chemisiry Lobomiory Course-| | Conrse Code:CHELMNLI-
304
‘Course type : DSC-5 ' 4 Hrs! Week
Total contact hours :60 Hrs | Lub. Work Credit: 2 | Marks : 50
Course oulcomes: I =

I. | To understand the difference between qualitative and quantitative analysis.
2. | To understand the concept of qualilative and quantitative chemical enalysis and their

3. | Toundersiand the desipn and development of experimental setup and procedure, for -

| 5. | Tounderstand importance of accuracy and precision in measurement of chamical

| | dndlysis
b To apply grasped knowledge to solve chemical anatvsis related issues of stakeholder.
7. | Tounderstand importance of laboratory skills, precaution, nccuracy pnd precision.

8. ;"Tu separnte and identily acidic & basic radicals from chemical sam ple.

9. I To apply the grasped knnwledé;e-in chemical analysis of unknown sample.

E

i Lizt af experimenis

Sr | Group- I (Any 3)
MNo

|, | Separation and ldentification of three basic radicals from 1l group sample
mixture by semimicro qualitative analysis method and their chemical reactions .

[ 2%

Separation and [dentification of three basic radicals from 111-A group sample
mixture By semimicro qualitative analysis method and their chemical reactions .

3. | Seperation and ldentification of three basic radicals from 111-8 group .';um_'p—ri;:
mixlure by sémimicro qualitative analysis method and their chemical reactions .

4. | Separation and ldentification of three basic radicals from IV group sample
mixture by semimicro qualitative analysis method and their chemical reactions

Ev 4

Board of Studias 7 Tl ..'n_l. Z
Dr. Babasahch amferd o =7
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5. | Separation and Mdemification of three basic rodicals from special group mmpic
mixtare by semimicro qualitative analysis method and their chemical reoctions .

G rovia i 1 [Any 3

6. | Separation and Identilication of three basic radicals from 11, 1A and 118
groups sample mixture by semimicro qualitative analysis method and their
chemical reactions . =

7. | Separation and Identification of threz basic mdicals from I1IA | B & 1V
groups sample mixture by semimicro qualitative analysis method and their
chemical reactions.

R | Separation and |dentification of three basic radicals from [T1A , T11B & ¥ groups
semple mixture by semimicro gualitative analysis method and their chemical

menctions,

9. | Separation and Idemification of three basic radicals from [TA , IV & 'i-p':llia_l
| groups sample mixture by semimicro qualitstive onalysis method wnd their
| chemical reactions .

e s —— — 1 =

(0. | Idemtification of Carbonate, Chioride lodide and  Acelate. ions from given
mixture by semimicro qualiative analysts method along with chemicol reactinn

of each radicals,

I Identification of MNitrate, Phosphate, Oxalkae and Sulphate jons (rom given
mixture by semimicro qualitative analysis method along with chemical reaction

of epch radicals, I |
12, | Identification of the Chlonde , Bromide , lodide and Acelote ions from given [
mixiure olong with chemical reaction of epch radicals. |

i I3 | ldentifcation of Phosphale , Oxilate , thiosulphate and Acerate ions Do given
mixiure by semimiceo gualitative onalvsis method along with ehemical repction
| of ench radicals,

| 14. | Identification of Carbonate , Nitrate . Oxnlate and thiosulphate jons from given |
mixture by semimicro qualitative analysis method slong with chemical reaction |
of ench radicaks.

| Group- IV (Any 3)

N—— -
|5. | Clualitative analysis of metal lons present In soil sample

6. | Determine the temporary and permanent hardness of given sample of wiler

—— e

| W | To determine the percentage of phosphate as Phosphorous in chemical Ferlilizer
| Ammonium phosphomolybdate method. -
|8. | To determine the percentage of oxalate jon lrom sodium oxalate by volumetric

method. Nl |
19, | Todetennine the percentage purity of Sodium chloride in commercial sall sample |
. by Volhard's method |
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Relferences Books

I A Texi book of Micro and Semi micro Qualitative Inorganic Analysis- 1V
Eda, A. [. Vogel

2 A Text book ol Quantitative Inorganic Analvsis- A, [ \"q;gcl_

3. | Practical Inorganic Chemistry- Pass Geoffrey and Haydn Suicliffe

4, | Advanced Practical Inorganic Chemistry- Surudeep Raj

5. Vogel's Qualitative Inorganic Analysis- Vil Edn, Orient Longman Lid. D. | '
Svehla | |
6. | A Text book of Micro and Semi micra Qualitative Inorganic Analysis- 1Wedn, |
A L Vogel
| 7. | A Texi book ol Quantitative Inorganic Analysis- A. I Vogel |
L 1 !
8. Practical Inorganic Chemistry- Pass Geoffrey and Havdn Sutcliffe |

. Pathan Mokd
P"ﬂ Chalrman
Baard ol Studi
Yy hatahel Ainibe

Mi.5c. Chemistry | & i Semester effective from 2023-24 & onwards m
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Semoster ;

Course Name: Organic Chemistry Laboratory Course-| Course Code:CHELM.I/-
505

Course type : DSC-6 4 Hrs! Week

Total contaet hoars :60 Hrs Lub. Work Credit: 2 Marks - 50

Learning Outcome :
D completion of this cowrse, the students will be able

I. Understand the separation and purification techniques

2. Understand various step involved in identification of organic compounds
1, Understand the handling of equipment required for the analysis of organic
compounds

Understand the stichometry of the reaction

To check the purity of compound using TLEC

Tooheck the Melting poim

=

el

List of experimenis

| Clunlitative Organie Analysis

Separaiion, purificotion and identi cation ol Binary (Solid-Solid | mixiures with ohe
water soluble compound

The sepagation should be corried oul using Chemicl mesbod! plivsical method

The twi componenis are $ald=solid mixiures

Student should submit the purified samples of the separiled conipounds and prepare
a stitahle derivative of the owo compounds seporated out,
sote: Analvsis of af least Tive maxtures should be carried out

[ ]

Single Stage Preparations

i} p-nitre ncetanilide from aceqanilide

i} Dribenzy lidene acetone from Benzaldehvdy

i} p-nlirobromobenzene from bromobenzens

iv) salicyladehyde from phenol { Reimer Tremann reaction)
v] b benzol propionic acid from succinic anhydode

Note: i) The preparations should be carried ol using (0.0 10 .05 mole) of the
sarting malerial,

it} The yield; melting point and TLC of the reerystakised preduct should be recorded.
Mote: Student will not be allowed for peactical examination i1 his/her record book is
nil completed and certified.

« M5 Chemistry | & 1l Semester effective from 2023-24 & anwartls



0 BASED CURRICULAM FOR PG COURSE IN AFFILIATED COLLEGES OF DRLBAMU, CHHATRAPAT

Semester: [ ]

Course

Course Nome: Physical Chemistry Laboratory Course-| Code:CHEL/M.J/-506

Course Type: DSC-7 ! 4 Hrs! Weel

; Total contact howrs :60 Hrs Lab. Work Credit: 2 Marks: 50

Course QOuicomes ;

Cm completion of this course, the studsnds will be able:

To analyss sample by various instrumental technigques

= | To handling ol electronic equipment

3. | To understand lohoratory skills, precaution, securacy and precision,

| - —_— -
% | To design experimontal procedure for analysis important chemicals &samples

' —_—
- |
- | Tounderstand the physical propenties of chemicals
.

To distinguish aceuracy ol rasults in instrumental and mon instrumental metheds

Unit-1: Instrumental |

|| Determination of strengths of halides in a mixfure pm-enﬁumr;lriu;rpll:.,

Determination of the strength of strong and weak acid in a given mixiure
< | condustometrically.

i | Determine the pk. and pk.z value of phosphoric acﬁﬁﬁﬁ'ﬁ‘r‘rﬁlrf.

5. | Determine the indicator constant of given indicator by colorimetric measurements,

6. Eiud:.- of kinetics of inversion of cane sugar.

Synthesis and XRD churacterization & indexing of bee &fce metal oxides dealculation
7. | of Ittice parameters & particle sizes.

Synthesis and study of thermal decompasition patterns 1o investigate h;f'pn:-s of desorbed |
8. | water, evolution of lattice oxygen and phase trensition in a suitable compound, i

Thermal analysis of any 5 well known polymears and inlcrp':;:l,igjun ol their glass |

Q. transition temperntures W {
. !
| ]

Prof. Pathan Mohd L

M.Se. Chemistry | B 11 Semester effactive from 2073-74 B aptaiprds
Or. Babasaheh Ambed
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Jait-11: Mon-Instrumental ]
__| F]e:r:nnin_';lh: molecular refraction of methyl acetate, cthyl acelme, n-hexane and carban
L eirpchtoride and coloulate the relraction ol CHe, €, H and O aloms.
-1. To seudy the effect of surfactanis {sodium chioride) on surface tension of given liquid.
; To determine the radius of molecule by viscosity measurements,
Determine the solubility of benzoic acid in waler ol different temperature and hence its
L | hen of solution.
- Determine the formula of the complex formed between Cuflly and ammonia by
3. distribution method.
. 5. ! Determine the velocity constant of hydrolysis of ester.
Ftl.-i'crlrn e Boaks:
I-. | Systematic experimental physical chemastry - T, K. Chondhekar & S,W. Rajbho) |
4 l Experimenis in chemismry !'}.“-’-_J'E;I':Er:T:;r a

e .d'"
i‘lg b
& Hﬂl ﬂhln

) A
ghan o i
i & Ly |
fa fpatrm c_nt"""""' ¥

i
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| Semester : |
Course Mame: Analytical Chemistry-2 Course Code: CHETE/SE-
s07
Course type : DSE-1 I Hrs/ Week
Total contact hours : 30 Hrs Theory Credit: 2 Marks : 50 ]
1

Course outeomes : after completion of course students will be able

b |
=

to define the differenis regions of in electromapnetic radiation.

T'o understand the interaction/transition of the matter with different region of

eleciromagnatic radintion.

1o define basic elements of spectroscopic technigue.

to caleulate the wavelength at which a malecule show maximuwm I;h‘il}rﬂ'ii_'lﬂ of LIV-

visible radintion.

3. | Tointerpeet the ultraviolet-visible spectrum

8. | to define the bands in the IR spectrum due to fundamental frequency. and overones,
| combination bands and Fermi resonance

1. | to define the vibrational frguency ol a particuler bond |

8. | 1o calculate the vibratienal frquency of a particular bond

Y, | To interprét the infrared specirum

. o 11;::'-'!5-1 the structure using LV-visible and IR spectrum

| Unit-1 : Genernl introduction of speetrl methods of snalysis. BRI T

'I Characterization of electromagnetic radiations, Reésions of the spectrum, '
| Interaction of radiations with matier - absorplion, emission, transmission,
|

reflection, dispersion, polarization and representation of specira, basic |
| elements of practical spectroscopy, Resolving power, Signal 1o noise ratio. |
| Uncenainty relation and natural fine width, Natural line broadening,
Intensity of spectral lines, Energy levels, Selection rules, Components of

| spectrometer and their functions.
Unit-11 : Ultraviolet- Visible Speciroscopy 10Hrs

Elementary ideas (Recapitulation), Instrumeniation, Presentation of spectra,

Effect of solvenl on clecironic iransitions, The effect of conjugation,
| Woodward-Fieser rules for dienes, enones, aldehydess, acids, esters and I
| eromatic compounds, Mode| compound studies, Visible spectra © color jn
| compounds, Interpretation of an ultraviolet spectrum, Numericals

Unit-111 : : Infrared Spectroscopy 10Hrs

] | Elementary ideas (Recapitulation), Characteristic vibrational frequencies = |

t | hydrocarbons, aromatic rings, Alcohol, Phenols. Ethers, Carbonyl l
| compounds, Amines, Nitriles, Isocyansies, Imines, Nitro compoynds,

MA.5c. Chemistry | & || Semester effective from 2023-24 & orwards

Bowrd af Siu
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| Corboxylate salis, Amine =ils, Amino acids, Sulfur n:urnrr.'-unds-i
| Phosphorus compounds, Alkyl halides, Arylhalides, and metal-ligand |
I complexes. Factors affecting IR group frequencies, overiones, combbnition I
bands and Fermi resomance.  Applications of IR, Problems based on

combined applications of UV and IR spectroscopy

:r_il,l.:l'c rences Books

8 ! Analvtical Chemisiry 6th Edition., Gary D. Christion |

3 I Fundamental of Analytical Chemistry 8th Edn. Skoog, West Hallar, Couch | |

'3, | Chemical Separations and Measurements, D . Pesers, JM, Hayes and | |

3.8, Hicltie |

7 _:EEII‘I’L‘I‘I‘ 1 Method of Chemical A n.:n:::;s'm, G.R. Chatwal& 5. K. Anand i i

5. immd-mi-nn to instrumental analysls - Robest . Braun .,

| B. ! Inetrumental methods of anelysis - Willard, Merritt, Dean, Settle |
; T l'riF-:-i-i'.u-]-l; of instrumental 'tn;".;-nSnﬁ;g_t_ll-'lLr Nieman — |

B. [nerodueion (o SpeciTascogy - Pavin, Lampman, Kriz, Vyvysn
|9 Spociroscopic methods in -.'.rgu_nu._'- .:;|-|:|:||.ill'_'. Didley. Willkams, &
' | Fleming '
10, | Specrometric (dentification of crganic compounds - Robert M
i | Sibwersiedn, Francis X, Webster [
| |
— i
{11, | Organic struciure analysis — Phillip Crews, Jnime Rodripuez, Marcel

| Jaspars

| bL | Spectroscopy of organic compounds — P 5, Kalst
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B Semester ; | Fie ]
Course Name: Inorganic Chemistry-2 Course Code:CHETE/SE/- 1
508
Course rype : DSE-2 2 Hrs! Week =
| Tatal contact howrs : 30 Hrs | Theory Credit: 2 Marks ; 50

Learning outcomes:

On completion of this course, the students will be able:

b et e - —— ——
I. | To understand how o perform svinmelry operation 10 chemical molecules

| —

L | Toidentify the symmetry elements based on strueture of molecules, J

3. | Ta apply the knowledge of concept of symmelry clement and operations and Centrc.
axis and planes symmetries possessed by an object / orbitals / molecule

4. | To dentify & :.i-u.sai."_'r -;l?r}mn: group of molecules
|

5. | To apply knowledge ol group ':1.|'a:;'-r:. to understand propertics of molecules, charmcter
ol matrix, product of symmetry operations, reducible and irreducible representations,

e —
6. | To use knowledge of charaster of representations (o designate approprizte Mulliken |
| symbols.
| |

| 7.| To calculate the oppearance of imeducible representation by correlating relation
betwien [Rs, RRs and order of group.

B. | Toevaluation af predict the product of symmetric and asymmetric representations and
evaluale new irreducible representation,

3. | To identify modes ol molecular vibeations of chembeal compounds.

Unit-1 :Group theory and Symmetry concepis | 10Hrs

Symmetry elements and symmetry operations, Centre of symmetry(i), Axis
of symmetry{Ca), Plane of symmetry { &y, i, ou), Rotation reflection axis
Inf symmetry(3n), ldentity{ E).  Point groups, Classifications af point
groups, ldentification of point growp of : H20, NH3, COs, BFy. CaHy, PChy, '
PCl, [P, cis and trans [PICE(NH1):), [CoCla{MHs)] , [FeFs], Ha,
| HCl, €O, BeFs, CiHiClz CsHs, and substituted benzene molecule.
Application of point group with respect 1o dipole moment, polar and non
polar molecules, . |

Unit-I1 : Representations of gronps : :
ArH A
: Chairman

W.5c. Chemistry | & Il Semester effective from 2023-23 & ginwards
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| Group,  Propertics of group, Group multiplication tables.  Matrix

representation of symmeiry clements. Reducible represemation, Generation

of reducible representation for H:0, NHi: POCh. CHaCl  Motrix

| representalion for symmetry pperations, Cheracter ol represeniation
Character of p. and d orbital representations. B
Limit=111 : Application of character inhles ] i 10Hrs

Character 1able, Rules Tor construction of character tables, Cansiruction of
character table for Ca & Cye point group. Mulliken symbolism rules for
| irreducible representations. Reduction formula, Reduging representations o
Irreducible Representations with examples, Dinect product of imeducible
| representation, Molecular vibrations, Modes of vibrations, caleulation IR
i : active modes af vibrations with examples

Heferences Books

| 12, | Symmetry and Spectroscopy of Molecales- K. Veern Reddy. ,
{ ]

[ 13, | Group Theory and it Chemical Application- P.K. Bhattarchrya ' . |

| 4 | Inorganic Chemistry - Gary L. Miessler. Paul I Fischer. Donald A Tarr, 3 |
Edn

[5. | Inorgamc Chemistry= LE ||l.||ll:?,!r' nnd Keiter R L

| 1 Principle of Inorganic chemistry-Brian W. Plennig .

17. | Inorganic Chemistry — Shriver & Atkins

19. | Symmetry and Group i'her.-r". in Chemisiry- # Ame

| 19. | Group Theory and symmetry in Chemistry- Gurdeep Raj  AjayBhagi
| and Vinod Jain

o
Al sl
Fl“‘ ¥ L.huﬁ-"t'l-"n

W.5c, Chemistry | & il Semester effective [rom 2023-24 & omwarnds
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i o i S::murer:I
Course Name: Organic Chemistry.2 Course Code:CHETESES-
209
Course type : DSE-3 =
Total contact howrs : 30 I Theory Credit: 2 Marks : 50 |

Course Objectives Student will be able o

I | Understand the concept of Stercochemistry

s

Fonow the stereochemical notations

'3 | Know the difference batween sterecspecific and stereoselective reactions

le—— e

4 | Studw thee -ﬂnrm-:hﬂmi_s.tﬁ,-' of some Chiral molecules like EEFEIEH}'.i!i., allenves and

Spiranes,

¥ | Acguire the knowledge of various methods of resolution

& | Understand stereochemistry of the compounds containing Nitrogen. Sulphur and

phosphoros

=
i

Konow ghout enantiomeric and dinsiereomeric excess

= -

Unit-1 : Introduction to Stercochemistry 10L

| Introduction and Significance of stereochemistry, Terminologies: Optical

| activity, Asymmetric atom, Siereogenic cenire or  Stercocentre,
rCunmumtfun. Configuration, types of isomers, Essential eriteria for a
molecule 1o be chiral. Elements of symmetry: (A) Axis of symmetry (B) Plane
af symmetry (C) Centre of symmetry, Problems bosed on elements af |

| symmetry, RS configuration and sequence rule, E/Z configuration. RJS
Momenclature in Fischer projection, Conversion of Fisher projection
Wedpe and Newmann, Enantiomers, Properties of  enantiomer,

Diasterecisomers, Meso Compounds, Problems based on the sbove concepts,

..r_-.. —

Unif-11 : Sicr:ni:'l-':-.nﬁliqtr}'vl _ 0L

| Malecules with mare than one chiral center, Epimers, Anomers, Threo and

Erythre isamers, Prochiral relationships, stereospecific miﬁcrm:lu:liv;
3+
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allenes (iii} spiranes and Essential criterin for chimlity, Problems based on |
]

these molecules. Metheds of resolution: Reselution through the formation of |

reactions. Optical activity in the absence of chiral carbon in (1) biphenyls, (i} | ‘

| dizstereomers, Resodution of racemic acids, boses and alcobaols. Stereochemistry of

the cormpounds containing Mitroger, Sulphur and phospliorias

Unit-I1 : Conformational Amalysis
Confarmational analysis of cycloalkanes, Mono- ond di-substituted

eyclohexanes, decating, effect of conformation on reactivity, Conlormption
i six membered rings containing hetero gioms, Specific Rodation, |
Enantiomeric Excess. Diastereomenc excess, Topocity, Homoopic, |
Homotopic ligands and Feces, Enantiotopic ligand and faces. Diastereotopic ]
| ligands and faces, Problems based on these concepis i

<! e

Heference BEI]-E‘._E

I “ii‘.:.'l:atl{rmiﬁlr}- af Carbon Compounds: E. L Eliel

0L

Srereochemisiry of Dreanic Compoands: D, Mashipur

Fad

i Lrrgianic L hemisty | Seoond edition)s £, Cluyden, N Greewis 5. wamen

T

| Ad vanced "I';il."-'-. L ||-_:r||i--|r'.._ -'i|"r.l_-". and .|;.:.;' B: 1 A, Care s &R )
Sundbure

fA.5e. Ch |:-lr'.i.5l.rl|I | & )| SEmestor offective from 2023-24 & oiearus m
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Semostor: 1

Course Name: Physical Chemistry-2 Eﬂrm AR TR
| Course Type: DSE-4 2 Hrs/ Week
Total Contact Houors: 30 Theory Credit: 2 Marks : 50

. Course outcomes: afier com pletion of the course Students will be able to

|. To understand the concept of ionic equilibrin, dissociation constant, bulTer solution and
solubility products.

I

To calculate dissociation constant, pH, pOH. pKa, pKb of acidic and basic solutions.

et

To understand the theories of electrolytes, electrocupillary pien ormenn and its
PrOperiies, |
4. To understand the concept of surface tension of liguid and curved surfaces.

Unit-I: lonic Equilibria and Biological Reactions [ 1 Hrs

Exact treatment of the dissociation of week acids and hases, Dissociation constant of
polyprotic acids, Statistical effects in polyprotic acids, Rissociation constant of comp lex
tons, Logarithmic expression for pH and pOH, Caleulations imvalving buffer solution,
Duffer "-'upi""-'j:'.'l and bufler indox, Salt eTect and solubrlity product and i1s -Iii'|-||"=1=ll.ll..'ll'l=.
Thermadynamics of biochemical reactions, Binding ol oxygen by myoglobin and

| haemoglobin, Reaction between microscopic and macroscopic dissociation constant.

Unit-1: Electrochemistry 10 Hrs i

| Debye-Huckel thEn:Iﬂ.: of strong electrolytes, Debye-Huckel-Onsager equation Testing
of the equation, Debye-Falkenhagen effect, Wein effect, activity coefficient, mean ionic
activily coefficient; Debye-Huckel limiting law ionic strength.

Electrocapillary phenomena, and its measurements. Effect of anfons, cations and
molecules on electrocapiilary curves, Electrocapillary properties of mercury-solution
interfoce,

Polerography: thellkovic equation and its derivation, concentration polarization,
Instrumentation, advantages of DME, half wave potential. Applications of
patarography, numerical.

Linit=l11: Surface Chemistry 10 Hrs

Surface tension, capillery action, pressure difference across curved surface {Laplace
equation) vapour pressure of droplets (Kelvin equation) Gibhs adsorption isotherm,
estimation of surface area (BET equation), surface flms on liquids (Eleciro kinetic
i | phenomenon], catalytic activity at surfoces, numericals.
Reference Bools: _—— o
1. | Chemical Kinetics - Laidler (McGrow-Hill) @' a
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g ‘Kinetic und Mechanism of Chemical Translormations - J. Rajoram and 1.C.
o | CURIACOSE { Macmtllan Iim!l:i_le.]
. | Physical Chemistry = Atkins {Onford)
Thermodynamics for Chemists - 5. Glasstane (EWP, New Dethi)

ST TEPP S

|

a. .

5. | Physical Chemistry - G. M. Barrow
i

7

Advanced Physical Chemisiry - 6ur:lt:l:p-llqi { Pelenum}
Micelles : Theoretical and Applied Aspects - V. Moroi (Plenum)

Text Book of Physical Chemistry - 5.Gloagstone (MeMillan)

5. | Physical chemistry — Robert A Alberty ., Robert J Silbey
10, | Swatistical Thermodynamic = M. C. Gupda

M.Sc. Chemistry | & Il Semester effective fram 2023-24 & onwards ﬂ
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= = D
Semester: |
Course Name: Drug Chemistry CL:" e Code: CHETE/SE
SE/-511
|
Course Type: DSE-5 [ 2 Hrs/ Week
Total Contact Hours: 30 Theory Credii: 2 | Marks : 50
Course Outcome:
Students will be able 1o -
1. understand about axidation reactions in organic chemistry using diffierem rengents,
2. know about oxidative cleavags of carbon-carbon double bonds using different reagents.
3. know about catalytic reduction, reduction using hydride lon transfer reagents and s on,
| 4. predict the product by the action of different oxidizing and reducing sgents.
Unit=1: Oxidation reactions-I1 10 Hrs
[ | Oxidation of alcohel to aldehyde, ketone or acid: Jones reagent, Swern oxidation, |
Collins reagents, Fetizones reagents, PCC, PDC, PFC, IBX, Activation MnOh, Chromyl
chleride {Etard reaction), TEMPO, CAN, NMO, Maoifait oxidation.

| Unit-ll: Reduction resctions - | [0 Hrs

| Reduction reactions

1
(a) Catalytic Hydrogenation; (b) Reduction of nitriles, oximes and nitro compounds: {c)
Reduction of acids and esters; d) Reduction with metal hydride- Sodium
cyanoborohydride, Diborane, L- and K-Selectrides, LiBFH:, DIBAL-H: Birch reduction
| mnd related reactions,

: Unit-IIl: Oxidation & reduction reactions 11 10 Hrs

| - —

Oxidation reactions

Oxidative cleavage of carbon-carbon double bonds: KMiQu, Ozonolysis; Oxidations
using SeQy, PhSzBr
Reduction reactions

{h) Lucje rengent, Wolf-Kishner reduction, Clemmenson reduction, Wilkinson
catalyst, TBTH

Reference Books:

1. [ Advanced organic chemistry; F, A, Carey and R J, Sundberg (Part A and B)
| 2. | Principle of Orgonic Synthesis: B.O.C. Morman

|:_ 3. | Modem Methods ﬂfﬂf}iﬂﬂjt_g}'_l:lﬁ'll:}iiii W, Carruthers

4. | Cwganic Chemistry: Clayden, Greeves, Warren and Wothers

| i S

Fref, Pathan Mohg

M.5c, Chemistry | & Il Semester effective from 202772 8 eaveards
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Semuoster ;0

Course Name: Research methodology ~ | Conrse Code: CHE/RM)-
2
| Course type - — 4 Hrs! Week
Tatal contuct hours :60 Hrs | Theory Credif: 4 Marks -100 =

Ehur.ir.l: ni.i-tmmm.".

Oin completion of this course, the students will be able fo;

I. [ Understand the basic concepts of research methodology

g know recent trends in chemical research,

| ] Acguine the fundamental knowledge of various characterization technigoes

4. | apply of charagterization lechniques viz.; XRD, SEM, TEM, UY. IR, NMR and
Muass specirometry In research

Umit-I : Unit-1 :Literature Burvey T 10Hrs |

Print: Sourcss ol information: Promary, secondary, Tert@sy  sources |
b ; 3 [

Jowmals: Jourmal sbbreviations, obstracts, currenl  Mitles, reviews
monoeraphs, dictionaries, test-bocks curment centents, Introduction fo
Chemical Abstracts and Beilstein, Subpect [ndex, subsiance index, Ator

Index. Formula Index. and odher [ndices with expmples. Digitcl: Web [

resources, E<journals, Joumal aecess, TOC aleris, Hot articles, Cuation

|||'|IJ:."... Impoet [actor, H-index, E-comsortium. LGC infonet, E-books, | [

| Imtemet discussion groups and communities, Blogs, Preprinl sérvers [

L . |
I Lnit-I1 ;5¢nrch Enpines 10Hs |

| Scirus, Coogle Scholar, Wiki- Databases, Chem Spider, Science Dircct, Pub 5
Med. Sci Finder. Mendelcy, Scopus, Web of Science. [nformation |
Technology and Libeary Resources: The Internct and World Wide Web
Intemet resources for chemistry, Finding and citing published informafion |

: |
Unit-IT1 : Methads of Scientific Research and Wriling Seleatifie Papers | L0Hrs

[ [Reporling 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, conclusions, the need for illustration, siyle

| publications of scientific work. Writing cthics. Avoiding plagiarism

4 o)
]
| [ I gs gl
F
“W,fr“.m i

M.5c. Chemistry | & 11 Semester effective from 2023-24 & onwards
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Lnit-IV : Chemical Safety and Ethical Handling of Chemicals: 10H s

Safe working procedure and profective environment, protective apparel,
emergency procedure and 1irst ald, laboratory ventilation. Safe storage and
use of hazardous chemicals. procedure for working with substances that
pose hazards, lammabie or explosive hazards, procedures for working with
gnses ol pressures above or below atmospheric — safe storage and disposal
of waste chemicals, recovery, recycling and reuse of laboratary chemicals,
procedure for laboratory disposal of explosives, identification, verification
and segregation of lasbomiory waste, disposal of chemicals in the sanitary
sewer system, incineration and transportation of hazardous chemicals.

Unit=-V : Data Analysis 10Hrs

| The Investigative Approach: Making and Recording Measurements. Si
Uiniis and their uses, Scientific method and design of experiments, Analysis
and Presentation of Datu: Descriptive statistics, Choosing and using
statistical tests. Chemometrics. Analyvsis of variance {ANOVA), Correlation
and regression, Curve fitting, fitting of linear equations, simple lincar cases,
weighted linear case. analysis of residuals, General polynomial fitting,
lineirizing transformetions, exponential function fit, r and Tt abuse, basic
t aspects of the multiple linear regression analysis,
Unit-¥1 : Fundamentals of Computers and Application i 10H s

n. Imtradection o hazie seflware

L. M5 Word, ii. Power Point, iii. Excel, b. [nrroduction to Chemistry related
| software i Gaussian, ii. Gaussview, lil. ChemDraw / Chem Sketch
|
References Books

Practical 5kills in Chemistry, 1. R. Dean, A. M. Jones, . Holmes, R. Reed,
). Weyers and A Jones, Pearson Education Lid. [ Prentice Hall] (2002)

1,| Research Methodology. Methods and Techaiques: C. R. Kotheri.

3.| Research Methodology: Tools and Technigues by Dr. Prabhat Pandey,
O .Meenu Mishra Pandey

M.5c. Chamistry | & Il Semester effective from 2023- 1) & anvi -0
. =
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DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY,
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ﬁ:;‘_:;.‘:‘ﬂ
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HAAGC Re-acoredited ‘A" Grade

National Education Poliey-2020
Outcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology
Two Years Master of Science in Chemistry Programme

Subject : Chemistry

Specialization : Organic Chemisiry,
Inorganic Chemistry, Physical Chemistry
Analytical Chemistry, Drug Chemistry
and Polymer Chemistry

gk
(Semester 1) .@—r”" ﬂ-.urr""
‘ﬁn"'*

{ Effective from 2023-24) ﬂuq,,?‘ [

a4 K
) ) ) . ) ) ﬁﬁl‘ hf_'ﬂl 4
[Mustrative Credit distribution structure for Two Years I-"r%glra.lhl?ﬁc with

Multiple Entry and Exit options

M.5c. Chemistry | & Il Semester effective from 202 3-24 & onwards
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M.Sc. First Year

Semester-11 Course Structure

Teaching Marks
Scheme : i
Credits Assipned
(Hrs./ 8
Course Course Course week)
type Cole Mame Prac Pr | Tota | Contl. | End. | Toial
Th Th
it | o ac- |1 Inter. | Sem Mark
i tical tiec | Cre [Assm | Exam |s
) Y la |dits |en
CHETMI- DSC-H R
a 20 3 3
530 Anol, Chem 4 2 ¥ 0
CHETN1 - s & a3 < _—
551 morg: Chem |~ | 2 i1 1__'” " X
CEIET AL EC-1a
. O, fhEl'E__ . 2 2 i i 50
CHETMU~ | BSC-LI . . L
R ; 3 111} W i
Minjor 131 Phy, Chem = 30
Pelamdnscry CHELM- Dsc-12 |
DEC 554 fnurg. . .
Fhan: Liib = i L | L1H BT a0
. poarss |
CHEL/MJ/ C¥e-13 ”
343 Org. Chem 4 ' - 5 50
.| Lebucourmsc |
LHELTl- s 14 |
35k Phy. Chem o | M | 0 I 50
Lok course | |
. DSE-& . B =
= = 1 i 3 50
DSE CHETE-S37 | anal, Chem | ° ? : o :
|.I:'hm1--n: one CHETE -558 Oskz -7 - 3 > = 30 50
froem vinir ey Cherr
specializatio CHETE -35% 0OSE -8 y
n and by Org. Chem : ) : ) . & i =
i (e CHETE -4¢4 DSE -9 5 e
remaining Phy . Chem . - 0 30 a0
ihree | LCHETES{YS OSE -1
&l Drug. Ol 2 a 2 i 3d s 5]
- CHOIT-362 | Cnthedab - w | a0 100
: Training P "
[Chose may i J
one] CHFP- 563 Fleid Project . . 40 fiil 0
Tuotal ] L] iz ia b 120 an &50
Course code Nomenclature
DEC-Discipline Specific Core DSE- Discipline Specific Elective, T-Theory, L- Laboratory

COLUr=E,

CHTC- Chemistry Theory Coro |

.5 Ehi'rrll-'.r.rIII I'& Il Semestor effcetive Trom 2023-24 & onvmrds

¢, Babaazhen Ambediar Waral WE

CHLC- En:mislg_LJh-:!mh:lr_'r‘ Core , CHTE-
T




WNERE-Z020 BASED CURRICULAR FOR PG COURSE IMN AFFILIATED COLLEGES OF DR.BAMLU, CHHATEARATI

SAMBHAIINAGAR

Chemistry Theory Elective , CHOJT- Chemistry On the Job Training. CHFP- Chemistry Field

Froject
[ N Semester : 11
Cowrse Name: Analvtieal Chemistry-3 ' Course Code: CHET/M/-
| 550
Course fype : DSC-8 1 Hirs! Weel
Total contoct hours : 30 Hrs Theory Credit: 1 Mlarks 50
Course outcomes : alter completion of the this course stadents will be able

| Te understand basic principle of different chromatographic Techniques for
separalion of constituents of mixiures o
.| To understand :I|;|_1r'-. instrumentation, worki m; pracedure and application as well ns
| Hmitations of TLC
| To understand theory, instrumentation, working procedure and application as well s
limitotions of liquid- liquid partition cheomatography
Te understand theary, instrumentation, working procedure and application as well as
.|r itations of colums chrometoaraphs
|,l |_||||,||:r:.| ' d ||1|_- v, instrmesrtation '.'.-nrl...n" |'||1l|.l adyre and L|'|['|I|..-Ji o0 as wellas

'] o unders r:|.r|:I tI1|:nn nstrurmien s i n W rL nn, procedure and ap ,*ll-:.-ﬂ-n.*n as well as
| ||l"|r.1I|-._||1:. of #n :.."-.I...!'JI'IJ:L enroand -.l:.'.’.'.|_|'H'|1 o |
T'c understond theory, instrumentotion. working procedure and application as well as
1 | idERLL I||-.|||'- af |-'|u_|l L'l:.l i rrr|_'|||q.L Higuid l\.llrl:.lll'l..l-\.l\.rl.._l JEll'I'
8. Tounderstond l.||l:| oy, instrumentntion, working procedure and applicidion s well 15
| limitations of gas Ll"mlmull..Lr.J['l'u
0. | To be sbie 1o select a porticular cheomatographic technique for separation of the I
I | constituents from o mixiure. |
|0} To be mware of the various problems nssociated with different chromatographic :
| technigues. a

.l.ml;vl Ehfnnnmgmphh. Tl.E'lllqu'lvlh ~ T10Hrs

|' . _
s - 3= s |-j -

| Paper Chromatography: Elementary ideas (Recupitulation)

Thin layer Chromategraphy: Elemeninory  idess (Recapitulation),
Introduction.  Principles. Superiocity of TLC  over  other

chromatographic technigue, Experimentol technigues, Solvent systems,

I’ ate development, Detection of components, Evaluation of chromptogram |

by different methods. Applications. Limitation. High performance thin layer

chromataeraphs -
S T —— — - - —— 1-?15:.' ..-.#‘l

M.5c. Chemistry | & Il Semester effective from 2023-24 & onwards
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Liguid-Liquid partition chromatography: Introduction, theory, solid
sppons, selection ol stationary and maobile phases, solvent systems, reverse
phase chromatography, choice of adsorption or partition, applications of |
partition chromatography. Ultra performance liquid chromotography
Column Chromatography: Principle. Experimental details, Theory of
development, Column efficiency, Factors affecting column efficiency, and
applications, Advanced fash chromatography -
Gel permeation Chromatography: Principle materials, Gel preparation,
Column packing, Delectors and applications.

lfon Exchange Chromatography: lon Exchange resins, lon exchange
equilibria, lon exchange capacity of resins and its determination,
Applications of ion  exchange resins 1o chromatogruphy, lon

| chromatography based on suppressars
Unit-Il : Gas Chromatography | 10Hrs

Intreduction, Branches of gos chromatogrophy, principles of gas-liquid
| chromatography, instrumentaiion-Carrier gas, Sample introduction system, I

Lolumns, Detectors, substrates, Temperatune: control, Evaluation, Retention

volume, Resclution, Applications. Mumericals

- Unit-1FF : ; High Performance Liguid 'rl-lrl.'lil'lﬂlﬂj__l' raphy 10Hrs

| Principle, Instrumentation - Column, Column packing, Mobilz phone,

| Pumping system, Detector system, Practical procedure, Applications, HPLC
| adsarption and partition chromatography
References Books |
| 1. Amalytical Chemistry 6th Edition., Gary D. Christian
2. Fundamental cl}'Annh.-tir:al_E"Imnia:ry Bth Ed". Skoog, West Hollar, Crouch
3, Chemical Separations and Measurements, D.G, Peters, J.M. Hayes and G.M.
Hieftic
r Instrumental Method of Chemical Analysis, G.R. Chatwal & 5. K, Anand
5. Introduction to instrumental analysis - Robert D, Braun i
. Principles of instrumental analysis — Skoog, Holler and Crouch i
I-.—T-.--# I
Prel. Pathan H-gfh::ﬂ Wt
Chakrman

poard el Studins in Chemlisiry,

M.5c. L'hcrnisl:rl,.'l & 1l Semester effective from 2023-24 & anwa rds
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Sl T EHAS | N ARG A

Semester ¢ [1
| Course Name: Inorganic Chemistry-3 Course Code:CHET/MI-
| 551
Course type : DSC-Y 2 Hrs/ Week i
Total contuct hours : 30 Hes | Theory Credit: 2 Murks : 50

Course pulcomes:

Oin ¢ompletion of this course, the studenis will be able:

| 1. | To define and classify metal carbonyls

E 'fn';'-ij'&'i'g-n'-h'r;"r.':é'dﬁ-fn:_l!?- synthesize mononuclear and binuclear metal corbonyl
3, | Toundersiand the properiies and structure maiai carbonyl .
4. | Toapply the concept of effective atomic number for prediction of stability of meaf |
carboayls,
e e —_— - : -
8. | Tosynthesize the nitrosy] halides and their properties
I o wnderstand the strecture and |'|r._||1:'r|i-=  and .|p|$'lli-:n|ic:-n of sodivm nitroprysside.
i To oppiy the know -c-lJ;_:-: ol EAN and 18 chectron rules mesal nitrosyl compound o
tramsilion elements
™I 1 T N e T e = ) ¥ = ———
H, lo wnderstand the d orbital splitting in di fRerent environment
9. I'e umderstand foctor affecting crysil Meld splining energy 1

0. | To describe Jahn Teller distortion and CFSE for high and fow spin complexes

|_l'ni|;l . Chern I-s'n:jr'i:ﬁluta] Ca rh-:n_grli I¥Hrs

[ Clussification af met! corbomy s, structure carbony] group, F‘Tc_ﬁ:]r.jlinn,
properties, struciures and bonding of Ni(CO), Fe[COk, Fer(CO. CriCO).
| | MnafCOYig CordCO, . Mo{COY and W{CO), CosCO):: and VT |
EAM rule applied to metal corbonyls. Application of EANM rufe 1o of mixed
metal carbonyls. Preparations and properties of metal carbonyl halides. |

e

nit-11 ¢ Metal mitrosyl com pounds 10Hrs

-4

i Fmpﬂi‘:ui::.nj. and properties of Mitrosyl Fluoride, Nitrosyl chlonide, and
Mitrosyl bromide. Preparstion snd properties of  Metal nitrasyl halides :
containing MO anion and NO™  cations, Preparation, structure and | !

| application of sodium nitroprusside, A pplication EAN and Eighteen electron =
rules to nitrosyl compounds of Coball, Iron ond Manganese, Significance ‘r‘l-_[

{ MO for the Tife of living animal - Tkl ;

Wi.5c. Chemistry | & 1l Semester effective from 2023-24 & onwards

cgrel ol Sigdbe s i CRemisiny
gat L AmBedhar Marathwa da

Ln

LD



tDCURRICULANM FOR PG COURSE IN AFFILIATED COLLEGES OF DR.BAMU, CHHATHAPAT

Unit-111 : Crystal Geld theory

10Hrs |

Important feature of CFT, Crystal field splitting d osbital in octahedral

tetrahedral, square planer and tetragonal complexes, Factors affecting 10Dyg,
spectrochimical series, Calculation of CFSE of high and low spin complex
Jahn telier distoction , Limitntion of CFT

References Rooks

I. | Advance Inorganic chemistry- 5. K. Agrawal, Keemti Lal

v F Principles of Inorganic chemistry, B.R. Pur, L. R, Shrma , K. C. Kalia

3 Concise Inorganic Chemistry - 1. D. Lee.

4. | Inorganic Chemistry - G.Y . Miessler and D.A. Tarr =
| |
=N Inarganic Chemistry — Shriver & Aikins
| 6. Principle of Inorganic chemisiry- Brian W, I‘re'-nnig :

p Advsnczd-lnurganic Chemistry- Satvaprakash, G.0. Tuli, S.K. Basuand

R.D. Madan.
& Selected Topic in Inorganic Chemistry- Wahid U. Malik, G.0. Tuli and
| B. . Madan
9. Advanced Inorganic Chemistry- F, A |, Coflon and Wilkinson

ML5E, Chemistry |

& Il Semester effective from 2023-24 M unwards
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Semester 3 1]
{
Course Name: Inarganic Chemistry Laboratary Course <11 Course Code:CHEL/MJ- |
354
E - e | |
Course type : DSC-12 ' 4 Hrs/ Week |
Total contact hours 268 Hrs | Lab. Work Credit: 2 Marks : 50 o
Learning outenm es:
On completion of this course, the students will be able
1. | To design experimental pr_.J-:Ll_:ILn_ﬁ:nrﬁynthe-ul-p af metal complexes , calonlation of |
conversion foctors and characterization of svnthesized coordination complexes
compounds,
1. l'o understand, which skills are required in chemical loboratory ]
3. | To understand imiportange of accuracy and precision in chemical analysis
4 | l'o design the |:~.'|-1-.-:r~'|11n:|1:nl progedure for séparation and estimation. of meials from
mixiure solution
| 5, To estimate the amount of consiinients of chemicals ":.‘ Wi |1II:11-:..'.‘|:'--..I.I.|-:E QrTﬂﬁEFrL 1
-1 he A=
| & Toapply grasped knowtedge for finding purity of chemicals,
| List of experiments ' - | |
| |
| T’Emnp- [[{Any 3) T
1. | Preparation of [Mnfacoch] complex and its spectral analvsis i
L. | Preparation of He[{Co{SCMY] complex and its spectral analysis,
_ -

[ 3 Et[!.lrﬂr-i?ﬁ-..'fECLH'IIIH‘*J'HJ'--JCI; complexes and its spectral snolysis.

| 4. | Preparation of [ Mi (MHak]Cl: complex and its speciral analysiz:

Group- IT {(Any 2}

5 | Preparstion of Cis-K[Cr{CaDn)sH:00:] complex and its
{ thermograyimelric analysis

& | Preparntion of Vi{acoo); complex and its thermogravimetric analysis.
-

- |

#T J'-ﬁ Ir'
s T .“l’."l'l
|]{‘.ﬂ" hﬂ-‘uﬂ Y

] o
aqFmT T aema® L T
- o 4 T Eae n""ﬂ'd

T

[y

M.5c. Chemistry | & 1| Semester affective from 2023-24 & anwars
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7. | Preporation ol [Cu{HH-Jf‘Jlﬁﬁ;."Ei;ﬁ complex and its themmgruwirrm-rif;_ z
pnalysis .

“Group- IT1 (Any 3)

B. | Preparafion nfk][Fl:{C:GaN complex and estimate the amount Iron
prezent in il

—

9. | Preparation of [Co(llIJNO:}(NH1):]Cl: complex and estimate the amount
| cobalt present in it

ma a e rr— e

10. | Preparation and estimation of percentage of copper from the
[Cu (MHCSMHz)s] (NOskscomplexes

Group- IV (Any 3)

11. | Scparation of Copperand Mickel from the given binary mixture sample and

| estimate the amount of Copper by volemelnc and MNickel by gravimetnc

| method

[ 12 'ic-}m.ra?rmn nr'_f‘rluﬁ'_ﬁlw_fn:hrﬁl':l:n bin:;;-r“mr.\lun: sample  and
estimate the amounl of Zing by volumetric method ond Mickel by

gravimetric method.

. ——

13, | Secparation of Copper & Barium  from given binary maxiure sample and |
cstimate the amount of Copper by volumetric method snd Bariom by

pravimetric method.

14, | Separation of lron & Aluminivm from given bBlnary mixture sample and
eatimate the amount of Aluminium by volumetmic method and lron by |
i gravimetric method |

15. | Separation of Copper & Iron from given binary mixiure 5an1pT11 and
estimation of amount of Copper by volumetric method and lron by
gravimetric methad.

| 16 | Separation of lron &Magnesium [rom given binary mixture sample and
estimation of amount of Iron & Magnesium volumetric method

i Group- ¥ (Anmy 3)

[ 17, | Determination of percentage purity of concentrated hydrochloric acid by
volumetric mathod,

18. | Determination of chemical oxygen demand from givén sample of water by
volumetric method.

1%. | Determination of dissa--EI"crx}'gﬁ from pgiven sample of water by
volumetric method -

—

M.5¢c. Chemistry | & I Semester effective from 2023-24 Bir~va-'s .
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Semester 7 11 l
Course Name: Organic Chemistry-3 Coarse Code:CHET/MI-552
Course fype : i I Hre! Week
DSC-10
Total coniact Theary Credit: 2 Misrks : 30
hours : 30 Hrs

Coorse Dhjectives
Student will be able to

Linderstand various reactions involved in addition ta C=C and C-0 double bond

Acquire the stereochemical aspects in addition reaction

Demonstrate/apply the concepts involved in elimingtion reaction

B | b | B | —

Linderstand mechanism of various named reactions

Unit-

I :Addition to Carbon —Carbon multiple bond

10 His

| Mechanism  and  stereochemical aspect of addition reoction invaolving
clectrophile, nucleophile and free radicals. Regioselectivity and chemoselectivity,
orientation and reactivity, Micheel addition, Sherpless asymmuetric epoxidation.

Limit-

I1: Addition to Carbon-Hetero Maltiple bond

140 Hrs

Pechamismolmetnlydrdereductionoliuriedmmdunsaiurpiedearbony lcoanpaund
suncid, ester and nitriles. Addition of Grignard réagent, Qrgano znc and argand
lithium reagent to carbony| and unsaturoted carbony| compounds, Wittig reaclion.
Mechanism of condensstion reaction involving encistes, Aldol, Kaovenagel,
Chasen, Mannich, Benzoin, Perkin, Siobbe reaction. vdrolvsis of esters

Limit-

I : Eliminntion Heactions:

_||I-| |-., |

The Ej. Bz, and E\CB mecharism, orieniation of double bond. Reactivity: effect of
substrate structure, attocking base, the having group and the medivm, Holfmann
climination, Saytzeff climination, Chugaev eliminntion, pyrolylic syn elimination,
Elimination vs Subsoistion

Refercnces Bonlos

Advanced Organic Chemistry, 1Y Edition: ). March

Advanced organic Chemistry, Part-A and Parn-B: F. A. Carey, & R. J. Sundburg,

A Guide Book to Mechanism in Organic Chemistry: Peter Svkes

Synthetic Orgonic Chemistry: H. O, House

Principles of Organic Synthesis: K. O, C, Morman

Organic Chemistry: Clayden, Greeves ond Warren

el O L | o | e | BB

Mechanism ond Structure in Organie Chemistry: E. 5. Gould

(3 L
. poh
. M "
P P SN
gt g Ce ke
g e gn et "':-..1.1 wat®

WL5Sc. Chemistry | & I Semester effective from 2023-24 & onw divds
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Semester: 11
"""" Course Code: =
Course Name: Physieal Chemistry-3 CHETMI/353 _l
Course Type: DSC-11 | 2 Hrs/ Week
Total Contact Hours: 30 | Theory Credit: 2 Miarks : 50

Cowrse Dateomes: student will be able

| To undersiand the findamental principles of quantum mechanics.

2. Tosalve the Schrodinger equations calculate wave function and energy levels,

3. To understand the postuiates of quantum mechanics.

4. To understand the Huekel Molecular Theory of conjugsied system and fis applications.

Unit-l: Quantum Chemistry-1 O Firs

The Schrodinger's equation for particle waves, Wave function y and s phiysical
megning, Wave particle duality, Uncertainty principle. The wave tunctinn w and its
physical meaning, Eigen value and eigen functions.

Posmilates: of quantum mechanics, Operators. Hemmitian, Lincar amd Hamiliontan
Condition of Normalization, particle in one dimensional boX particle in three |
dimensional box, numericals, '

e Theory of Angular Momentum: Angular Momentum Operators, Ladder Operators,
{ Linit=Il: Quantum Chemistry 11 10 Hrs
L— -

Linit-§1 3~ Harrmanic Oscillator, particle on a sphere, Schrodinger's cquation for spherical
coordinates rigid rotator, Variation theorem, The method of perurbation (Theory) and
Applications to two electron systems, Term symbols and selection rules spin orbil
-:c.uplir_'.g.

| Unit=l11: Molecutar Orbital Theory I 10 Hrs

Huckel's Molecular Orbital theory of conjugated sysiems, Application 1o I:rl:fh-ne.

butadiene, cyclopropenyl, and cyclobutadiene, Electron densitles, Bond Order, Free
valence indices.

|_R:I'|:rﬂ1:t Books:

i |. | Quantum Chemistry : Ira N. Levine

21 a'u:ml:um Chemistry : RK. Prasad

1. | Quontum Chemistry : BK, Sen

4. | Principles of Physical Chemistry : Puri, Sharma, Pathania

-

|- diae L
3, | Advanced Physical Chemistry: Gurdeep - Raj, Plenum. e
- ’ -
- 6. | Physical Chemistry : Maron znd Prutten éﬁ,r‘
== : :

M.5c. Chemistry | & 1 Semastar effective from 2023-2d4 & amwards
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20, | Determination of the percentage purity of copper sulphate from given |
commercial sample

i —
1. | Detenmination of the amoeunt of water content in commercial sample of |
copper sulphate |

| References Boolks

I Advanced Practical Inorpanic Chemisiry- GurudeepRaj;

2. | Practical Inorganic Chemisiry- Pass Geofirey and Haydn Suichiffe.

1

£ A Text book of M ':o.:m..:r-h.-i- Semi ﬁ'nin:m ﬂlu:ﬂ_:tal[\--: Inorganic Analysis,
IVedn, A. | Vopel

L : — =
4 A Text book of Quantitative Inorgenic Analysis; A L Vogel
x Vaopgel s Qualitative Inoreanic Analvsis, VI Edn. Orient Loogman Lud. D,
Svihin
|
| = i |

M.5c. Chemistry | & 1 Somester effective from 2023-24 & omwards
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Semesier : [1

Course Name: Organic Chtllﬁlill}:ﬁmuur_v Coarse-|1 Course Code:CHEL/MJ/-
555

Course type : DSC-13 ! 4 Hre/ Week

Total contact hours :60 Hrs | Lab. Work Credit: 2 | Marks: 50 ]

Course Ouicomes
L. Ta Perform/demanstrate the wchnigues invelved in organic binary mixture
scparation specially solid- liquid mixnere.
| 2. To perform distillation techniques for purl fication of organic compounds.
3. To use/ apply the technique of separation, erystallization derivatization and
function Group detection.

4. To use the methods for the preparation of useful compounds using named
reaction

List of cxperimenis

| Dualitutive Crreanic Analvsis:

Separation, purification and identification of binary [Solid-Liguid) mixwures

The scparation should be carried out using Chemical method.

The two components are solid-liquid mixtures,

Student shauld submit the purified samples ol the separated compounds and prepare
& subfoble denvative ol the two compownds separated oul

Motc: Analysis of at lcast Five mixtures should be carried out,

k2

| Single Stage Preparations:
i) p-Bromo acetanilide from acetanilide,

) Id-dichlorobenzenes from p-chioranniiine

iii} Benzophenone from benzene (Friedel Craft)

iv) Cinnamic acid from Benzaldehvde { Perkins renction)
v} o-iodo benzolc neid from anthranilic acid

Note: i) The preparations should be carried out using (0.02 w0 0.05 mole) of the
slariing material,

ii) The yield, melilng point and TLC of the recrysmallized product should be |
recorded. :
Naote: Student will not be allowed for pracrical examination if histher record book |
is not completed and certified,

Y

oraf, Pathan Molid Arf A4 KN

W.5c. Chemistry | & Il Semester effective from 2023-24 & anwarbs
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Semester: 11

| Course Nome: Physical Chemistry Laboratory Course -

Comrse Code:

_ EHEI:_.I'_T'IQJISSIE h
| Course Type: DSC-14 4 Hrs! Week
: 5
Totol contact Hours :60 Hrs Lab. Wark Credic: 2 NI

Conrse (hotcome :

--------

To anolyse sample by various mslmm:nl:ﬂ lu-:hnlqu-:s

L To handling of electronic equipment

4. To understand lnboratory skills, precaution. accuracy and precision

5 [o -J..aJ&,n mp:nm..nul procedure for analysis important chemicals &samples

) To um:lr.r'sr..md the ph_'g.'.'.u.al properties of chemicals

7 To distinguish accuracy of results in instrumental and non instrumental methods

I [ | Uinit-1: Instrumental

[+ | Determination of dissociaiian constants of phosphoric acid poentiometrically
3, | Dretermination of dissociation constanis of weak acid potent '-'ITI'-IFIEﬂ”‘r-
['I-:_'.:u_ manination of ,:||_'|,|ji.: and basic ,_if'u.uu_'r.rliuu ponstnis of an aming aoid and is
isgelecinic point.
|4 Determination of equilibrium quetient for the fermation of monethiocynato ieon (1113 |
c-.:ungh:-:; !
& | Tostudy the kinctics of mutarotation of glicose/fructose polarographically. |
] | |
7 Study of thermal .:nal*.-iis (TGDTA/DSCY in atmosphere of evolved gases ¢.g |
d:.mm]:ll:r‘ihllun of I:_"aI:DJ. KCI0; ete in environment of goses such as Ny, O, CO3) |
" | Synthesis i of various cr}-stulltn: modifications of a hydrows transition metal oxide and |
their characterizatian h_',.' ml'n. - red speciroscopy. -]
4 lnvestigating esterification reaction by using solid acid catalyst and study of the

rzaction kinctics by [ speciroscopy.
iy, | Study of kineties of zeolite synthesis by infrared spectroscopy.

|r Tdenti fication of acidic and basic sites of o catalyst by in situ infrared spectroseopy.

| | Unit-I1: Mon-Instrumental

| To study the :ld.ﬂﬂl'pli.l'.}n of acetic acid from agueous solution by activaied charcoal and
r:wmm-: the validity of Freundhich and Langmose’s isothecrm, ") |

ket bbb

M.5c. Chemistry | Bl Somester effective from 2023-24 & onwards
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" |TD construct the phase dingrom for three component system (chloroform-acefic acid

| water).

5. | To stady avto catalysis reaction between potassium permanganate and oxalic acid,

4 Determine the rate constant of the resction between polassium persulphate and potassium
| iedide having equal/unequal concentration of the reacting species.

5 To study the variation of viscosity with the composition of mixiures {ethanal-water-
| HNO3 -chiaraform) and to determine the formation of complex between two liquids,

Systematic experimental physical chemistry - T. K. Chondhekar® S.W, Rajbhoj

Heference Books:
l.

Experiments in chemisiry = D.V. Jahagirdar

M.5c. Chemistry | & I| Semester effective from 2023-24 & onwar s
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o = . -!'a:e;li;stnr LR | |
Course Name: .-’malﬂlc:l Chnmlsm':-t" Course Code: CHETE-557 |
Course type : DSE-6 i T Hirs' Week =

| Total contaet howrs : 30 Hrs Theory Credi: 2 Murks : 50

| Course ouicomes ;

I.| Ta be abile 1o define the factors that determine chemical shift

7. To be able to locote chemical shift positions of 'H atlached (o common finctional

| Lroups.

{ 3. Tobe able o define II'Hr chracieristic chemical shifts for different protons.

4.| To be able to predict the structure of a tumpn::-und usimg MMR dia/specirum.

5. To be able to predict the structore of a compound using LV-visible, IR, and MMR i
|:|J.'|‘t.'1.|"5.|:l-q':l::tr'l.lm |

6.| To understand the principle, instrumentation and applications of mass spectrometry. ]
1. Tobe able o define different ionization iechniques in mass spectromeiry.

B.| To understand the ﬁr.1|,rtu. ntalion processes in mass spectrometry.
%.| To be sble to define the molecolar formula from molecular ion peiks

—
[ To undersiand the pr ||1|_rp|-e irstrumentation and 1|'|r~||- atioas of atomic abso rplion I

Speciroscopy, fame emission specroscopy, ¢lecifon speciroscopy lor chemical
L _| onabysis, Auger electron speciroscopy and ultraviolet pholoelciron speciroscopy.

| Unit-1 : Nuclear | "Li:l:.,ul:tlc Resonunece Speciruscopy 10Hrs
Ir Eleme nEary tedeqa |_|'-|fl areiiulisl s |":.-;'1-__-|_=:, .LI'I'I.'L:'Iilu__' chemical shifts, Spin- |
: I | Spin couplings and coupling constants (J1,'H-"H viginal coupling. "H-"H I
I | germnal coupling, Long range coupling, The magnitude of "H-"H coupling I
: constanis, Imegration. Problems based on combined applbcations of UV, IR |
E and MM H spéctroscopy.. | I
Lnit-11 : Mass Spectrometry - ' 10Hrs
Sample flow in o mass spectromeler, Inlel sample sysiem, Tomization
methods, Mass analyzers, lon-collection systems, Yacuum system. Dala
handling, [sotope-ratio spectrometry, Correlation of mass spectra with
molecular structure, Applications of mass spectrometry, Cuantitalive
annl'-'sm of mixtures, Fouricr transferm mass 'S-'p:Ll.p-.ll.'I'I'.':le
Unit-IT1 : : Flemenml meth_n-d-s._n-l‘an:.ly'ila - | 10Hrs
Flame Emm;n;-;-;m:t“r-uncﬂpy Principles, instrumentation, interferances, |

limtitations, fications,
(FppFLfal Balir S -'.I.FIFII-E'.EI.IBI'I!'- _.J-ll"‘“f

. o iy
prtt

M.5c. Chemistry | & 11 Semester effective from £023-24 & onwaids
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Atomic  absorption  spectroscopy:  Introduction,  principles,
Instrumentation, sources of EMR-hollow cathode lamps, temperature
gradient lamps, cells, flames, furaces. detectors, interferences, background

corrections and use of AAS for qualitative and quantitative analysis.

Electron Spectroscopy Photoelectron spectroscopy: Basic principles,
ESCA- Introduction - ESCA - ESCA satellite peaks, spectral splitting,
ESCA chemical shifts. Principle, instrumentation, applications, Auger
electron spectroscopy, Ultravialet photoelectron specirascopy.

References Books
i Analytical Chemistry 6th Edition., Gary D. Christian )
P 3 Fundamental of Analytical Chemistry 8th Ed”, Skoog, West Hollar, Crouch
3. | Chemical Separations and Measurcments, D.G. Peters, ] M. Hayes and G.M.,
Hieftie '
4, Instrumental Method of Chemical Analysis, G.R. Charwal & S, K, Anand
g2 Iniroduction &y instrumental analysis — Robert . Braun '
B, [ Inrumental methods of analysis — Willard, Merrite, Dean, Senle
Fil Principle of instrumental analysis - Skoog, Holler, Mieman -
B, | Iniroduction o Spectroscopy = Povin, Lampman, Kriz, Vvwyan
9. Speciroscopic methods in organic chemisiry — Dudley Williams, lan
_| Fleming
10. Spectrometric identification of organic compounds — Robert M.
Silverstein. Francis X, Webster
L. Organic structure analysis — Phillip Crews, Jaime Rodriguez, Marzel
Jaspars
12, Spectroscopy of organic compounds — P, S. Kalsi

prt!
fﬂi'-“m Enal et i
? i '1 !|l|_||_|.ﬁlll |
“H gahidh N
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Semester @ 11
Cowrse Name: lnorganie Chemistry-4 Course Code :
CHETE/SE/-558
" Course type : DSE-7 ' 2 Hrs' Week
Total contect hours ; 30 Hrs | Theary Credit: 2 Marks : 50

Learning autcomes:

On completion of this course, the students will be able:

1. | To describe the g-t':.h;ztn:'mn of spectroscopic térm symbols . ground state term & total |
term symibols, significance of spin multiplicities

[ 2, | Touseof microstates for representation electron representations

3 ['o sketeh term energy level didgram I
— b —— — e — =~

4. | To understand the designation of spin multiplicities 1o ligand feld excited states of
| high and low spin comples.

5. | Ta interpret ALE. T symmetric label for electronic configurntions

6. | Ta construet correlation diagram of various eleciron ic configuralions

. | To analyse and interpremtion Orgel diogrom and Tanabe Sugano disgram

8. | To interpret electronic specom of transition mecal compleses.

9. | To colenlne the Dy, Boand {1 pacameters of complex

10.| To undersiand the Lewis and Bronsted Concept of Acids and Bases.

[1.| To apply knowledge of VBT & VSEPR treary for prediction structure of molecules .

e

Unii= : Spectroscopic lﬁrq:p.ny mbols and ligand fiekl excited stales | 10Hrs

L T E

| S';.]-;En:tr-.:nsmpi: terms symbols, Inier-electronics repulsion,  Spin-orhit
coupling, Ground state lerm, Microstites and Bis use, Rules for
determination of totl terms symbol of d' to d'configurations.  Energy |
ordering of terms and their encrgy level diagram, Weak and stronger field
approach, Caleulation and labelling of spin multiplicities o ligand field
excited states of low spin complex. Deslgnation of A, E, T symmetrnic label
||:la electranic configuration, Correlation disgram of d', &, d* and d°
configuration in octohedral and tetrahedral envicomments, Mon-crossmg
rule |
Unit-T : Interpretation of electronic spectra of metal mﬂ?ﬂﬂﬂ (10Hry

_____ T S S S

[Orgei diggram of ¢ tod’ configuration/ metal complex in an petahedral

| amd tetrabedrial envicorimens, Selection mule for elefironic transiuang, .~

T

M.Sc. Chemistry [ & (I Semester effective from 2023-24 & onwards
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Tanabe Sugano diagram of &* and d” configurations. Measurement of the
abstorption spectra, Charge transfer iransitions, Types of charge trunsier
transitions, Examples ol charge transfer spectrn, Band intensities, Intensity
of d-d and change transfer bands. Interpretation of electronic specirn of
transition metal complex, Konig's method for caloulation of Dy, B and B
parsmeters and numericals,

Unit-111: Lewis and Bronsted Concept of Acids and Bases and Geometry of | 10Hs
mofecules
Lewis and Bronsted Concept of Acids and Bases, examples of Lewis acid -
Lewis base complex formation, Strong and weak scid, strength of acid
factors affecting acid strength. Donor acceptor chemistry of NH:: BF1, BF;
VINCaHaka , Bra: CH:OH adduects, HOMO -LUMOD energy. Application of
valence bond theory to identify structure of :  H:50:, K:COu, HNO.
NHACl, NaBH.., AICH, LiAlHq, 5:CL, SnCl, SnCls, HiPO:, H1POs, HiPODs,
HCHOy, KxCrOy, KxCrOyand KMnQO:
Heferences Books |
l. [norganic clectronic spectroscopy - A.B.P. Laver, -
Z. Concise Inoeganic Chemistry - J, D. Lee,
A Principles of Inorganic chemistry, B.R. Puri, L. R, Shrma , K. C. Kalis
4. | Symmetry and Spectroscopy of Malecules - K, Veera Reddy
|5 Symmetry and Group theory in Chemistry , B Ameta
|
. Inorganic Chemistry - G.Y.Miessler and D.A. Tarr
7. | Tnorganic Chemistry — Shriver & Afkins
B. Principle of Inorganic chemistry- Brian W, Plennig .

M.5c. Chamistry | & |1 Semester effective from 2023-24 & onwards
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Semuester 3 11

Course Mame: Crganic Chemistry-4 Course Code: CHETESSE/-
250

Course type : DSE-8 1 Hrs/ Week

Total contaet hours : 30 hrs | Theory Credit: 2 Marks : 30 =

Course Objectives
Student will be able to

I Lnderstand sromatic electrophilic substitution reaclions

2 Acquire the knowledge of directing nature of functional groups

] Know diresting nature of attacking electrophiles on various aromptics

4 Understand requirement for aromatic rucleophilic substitution reactions
[ Diescribe the basic concepts in molecular reanmngement

& Acquire the knowledge of migratory applitude
Linit-l : Aromatic Electrophilic Substitations | 10 Hrs
The arenium ion mechanisum, orentation and reaclivity, energy profile |
diagram. Directing naure of varous groups, Orientation of artacking
electrophile on mono and di-substituted benzene, Five and six membered
heterocycles.  Electrophilic  substitution on  polycyelic  aromatic
hydrocarbons (Maphihalene, wnthracene) The ortho/para ratio, (P3O
substitution.  orientation in other ring system, Recapitulation of
halogenation, nitration, sulphomation  and  Fridel  Crfi’s  reaction

i i Abkylation and ooylation), diaronlum coupling
Limit-11 : Aromatic Sucleophilic Substitutions | 10 Hrs |
| . The SNAr, SNI, benzyne mechanism, Efféct of subsirate structure.
leaving group ond attacking nucleophils en reactivity, Chichibabin reaction

{Pyridine. guinolone end isoquinoline}
Unit-111 : Hearrangemenis: 10 Hrs
Ceneral mechanistic consideration, nature of migration, migriery
aptitude, memory effect, pinacol-pinacolone, Benzil-Bezilic acid,
Beckmann, Hoffman and Frigs rearrangements.

Heferences Books

Advanced Organie Chemistry, IV Edition: J. March

Advanced organic Chemistry, Part-A and Part-B: F, A, Carey, & [1. ).
Sundburg.

| A Guide Dook 1o Mechanism in Organic Chemistry: Peter Sykes
Synthetic Organic Chemistry: H. 0. House
Principles of Organic Synthesis: R. O, L. Norman
f | Organic Chemistry: Clayden and Greeves

T | Mechanism and Structure in Organic Chemistry: E. 5, Gould

Lt | ==

LA

M.5¢. Chemistry | & 1 Semester effective from 2023-24 & onwards



MEF-2020 BASED CURRHIULAM FOR PG COURSE I &

Semester: 11
F . Course Code; CHETE/SEL
Course Name: Physical Chemistry—4 560
Course Type: DSE-9 2 Hrs! Week —|
. =%

Totul Contact Hours: 38 Thisory Credii: 2 Marks : 50

Course outcomes:

I To understand the basic concepts of phase rale

2. Toanalyse and interpret phase diagrams for single and multicomponent systems.

3. To understand the basic concept of erystallography.

4. To understand the busic EDHI:::;]I:;E of photochem i:.tﬁ']';f.‘-;i-r.-;‘.l'lTurl.:nl theories gnd possible

ipplications.

Linii=I: Fhase Rule 10 Hrs
F.l_-::q:ifma::'-n:rn of phase rule and terms involved in it, one component system, two component
systems (solid-solid, solid-liquid and liquid-liquid). reduced phase rule, three component systems,
partially miscible three liquid systems © one partially miscible prair, two partially miscible pairs,
three partially miscible pairs, systems compaosed of two solids and a iiquid : eryvstallization of pure

companents only, formation of binury compounds, fermation of ternary compounds, formation of
sol id solutions, partial miscibility of solid phases, numericats

Unit-1I: Crystallography I8 Hirs

Classification of solids an the basis of shapes, and bonding, crysial lattice and wnit oell, laws of
crystallography crystal symmetry, symmetry ¢lements, lattice planes and their designations, liquid
crysils: |
Principhe of erystal structure. close packing of atoms, packing of cqual sized spheres in HCP, CCP,
BCC structures. packing in ionic solids, atomic packing factor In erystal structures, jonie radius,
radius ratio rule, (3. 4, 6, 8 coordinate structures). Octahedral and tetrzhedral voids, isomarphism and
polymorphism, numericals.

Unit-Il1: Photochemistry [0 Hrs

Absomtion of light and neture of absorption specira, electronic transitions. Photo dissociation and |
pre-dissociation. photo-oxidation, photo-reduction and  photo-dimerization. photo-physical
phenomenon. Jablonski diagram, photo-physical pathways of molecular deexcitation, difference
between delayed fluorescence and phosphorescence, Stem-Valmer equation, deviations from Stem-
Volmer equation, concentration dependence of quenching and eximer formation, quenching of |

fuorescence formation of excimer and exciples. i
Refercnce Boaks:
. Principles of Physical Chemistry : Puri, Sharma, Pathania - ¥ ol
1. Advanced Physical Chemistry : Gurdeep - Raj, Plenum, H.?“"
i Ph}lﬁitﬂlf_.'hnmh[ry: Maran and Prution -
Al ATL KRR

N.5c, Chomistry 1 & [l Semester effective from 2023-24 & gnviarde
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Introduction 1o Molecular Photo-chemistry < C.HJ. Wells

Fundamentals of Phato-chemistry : Rohatgi-Mukherjee.

Photo-chemisiry : J,G. Calvert & J.M. Pius,

Ploho-luminlscence of solutions : C.A. Parker,

Photo-chemistry : A. Singh and R, Singh

Atkin's Physical Chemistry : Peter Atking

Salid State Chemistry : DK Chakraborti

Solid State Chemistry end its applications ; AR, West,

The Determination of Molecular Structure ¢ PJ. Wheatley

Salid State Chemistry : N.B. Hannary

Principles af Salid Sise : H.V. Keer.

H}}'E:ﬁﬂl C h::m;irr_'.-_ﬁ_ K. E:Eulupull R

W.5¢. Chemistry | & Il Semester effective from 2023-24 & onwards
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Semester: [1
| Course Name: Drug Chemistry-2 ;-'-:Iuﬁ! Code: CHETRGES
| pecte Typs k-1 — S e
| Total Contact Hours: 30 Theory Credie: 2 | Marks - 50

Course Ouicomes:

I. To provide detsils about Drugs, their eharacterization and classification

L. Ta know about sources of drugs, historical development and other paramelers such os Lead
discovery, lcad development; Pharmacological ( Microbiological / Biochemical evaluation: Clinical

| trials; gnd Pharmacokinetic

| 3. T provide the information about desage forms, drug toxiciny and it's prevention

Unit-1z introduction te Drug L0 Hrs

1
Il | What are Drugs? Definition, Characteristics of ideal drugs, Why do you nesd drips?

Classification of Drugs: 1) Based on the chemical structures: examples of each class: 1) Based an ihe

| Pharmacological action; examples of each class, Physiological action, Pro-drug; maode of action

T |
[ Hrs

| 1) Sources of Drugs: 1) Plant sources: examples of methods of isolation: (1) Marlne sources: ex amples

Unit I1: Sources and Development of Drugs

of methods of isofation; i) Micro-organism sources; extmples of methods of isolation
B) Histarical development of Medicinal Chemistry, Genetic engineering

e} Development of drugs: Lead discovery, lead development; Pharmacological ¢ Microbiological /
Biochemical evaluation of drugs; Clinical trials; Pharmacokinetic: i) Absorption, i) Distribution, §ii)
| Membolism, iv) Elimination

=

Uinit-I1l: Dosage forms, Drug Toxicity and its prevention 19 Hrs
u) Dosage forms: Meed and Benefits; Mode of sdministzation of drugs; Types, Advantages;
Disadvantages,

b} Drug Toxicity and its prevention: Principles of toxicalogy, abnormal setion of Jrugs such as

| | tolerance, addiction, habituation, idiosyncracy, allergy. hypersensitivity, antagonism, synergism, |

potentiaticn, tachyphy laxis. Adverse drug reactions and it monitoring.

Reference tin_clh:
1 Medicinal chemistry (Vol. | and Hi-Burger.

1 The EH'E-EHII: chemistry of drug design and drug';n:l-iun-ﬂ B, Silverman [Academic Prass)

I Strategies for organic drug synthesis and designing - D. Lednicer Wiley, o

=

1
4. FMEdtlnal Chemistry- Ashutosh Kar l?,_4-"—-.
nd
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tiedicingl Chemistry- Balkishen Raidan

| Semester 3 11

Course Ngme: On the Job Tenining
-------- _E Hrs! Weelk

_ﬁ'nu rwlf'?dc-.i. RIT-5A]

Total contact hours :120 Hrs | Lab, Work Credit: 4 | Marks : 100
I |

| Course onleonmes:

! On completion of this course. the students will be able

Alle to get on the job training

| L
e

|

T

-

B.Sc. Chemnistry | & Il Semester effective from 2023-24 & onwards
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Scemester : [

Course Name: Field Project | Course Code:CHFP-562
|

Course type = — | 8 Hrs/ Week

Total contact hours 1120 Hes | Lioh. ‘r'rm Credit: 4 ] Mnrlﬁ -:II_'I-.'}I

Lea rRing oulcomes:

‘ On completion of this course, the stadents will be able:

Get experiential learning while field work

MSc. Chemistry | & 1| Semestor effective from 202324 B

O
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FREFACE

National Education policy 2020 has been imtensely debated policies come into existence. In
January, 2020 UGC has given the guideling for Learning outcome based curriculum framework
{LOCT work towards more holistic experience for the students . while focussing not just on
knowledge delivery in higher education but also on the application of knowledge through field
and laboratary work and emphasis on application of knowledge to real life expenences, LOCF
is student-centric education in the context of development of personal, sociol, professional and
acquired knowledie requirements in their carcer and lifie building, which focuses cn measuring
student performance through oui¢omes, It includes the knowledge, skills and aititudes
enhancement in the students .

The aspects of LOCF is all-round development of the students, skill acquisition outside chosen
subjects and research were undetermined but NEP has changed all of these in one stroke. The
prominent feotures of the MEP framework ore:

Srudent centric education
» Flexibility in postgradume progranimes
F Muliiple entry and exit points
= Skill based & outcome base education
= Credit based evaluation system
r Acpdemic bank credits

I also [ocuses on evaluation of outcames of the program by considering the knowledge, skill
and behaviour of o studenis after completion of 1wo year peogram. The educational triangie
of Tenching-Learning and Evaluation process s the unigue features of the BE apprisch. The
curriculum  peactices such as Competency  based eurriculum, Tailor-mode  curriculum
development, spades, curriculum principles, Blooms Tasonomy and further use of assessment
methodologies like, Morm-reference testing and Criterion reference Lesting, 218 15 being
practiced simce decades. It is also interesting (o know that, globally, different countries and
universities ndopts the curriculum development madels /approaches such as, CDIO (Conceive-
Design-Implement-Operate), Evidence based education systems approuch, etc as the scientific
and systematic approgches in curriculum design.

Mahirashira state government and the authorities of Dr. Babasahch Ambediar Marathwada
University, Chhatrapati Sambhaji Magar has decided to implement National Education policies
2020 from the academic year 2023-24 for posigradumte program with outcome hased
education
As per guideling of OBE the department has prepared curriculum for Master of science in
chemistry with specialization Inorganic chemistry, Organic Chemistry, Physical Chemistry and
self supported Analytical Chemistry . The OBE syllabus will help to improve the quality and
employability of the Post-graduates of the university department = : - i
Chai '-" WY
Roard of Studie? min.r&;ﬁ':ﬁ:i?ﬁ“‘“ﬂ
Oir. Bobasaheb Ambediar Magasm Ry
Chhatrapati Sagbiapiiigar

PS¢, Analytical Chemistry 1 & IV Semester effective from 2024.25 & onwards
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I, ¥ision Statemcnt:
A Master of Science {M.5¢.) in Chemistry is o postgraduate degree that provide students
with in-depth knowledge, neseprch skills, and practical expertise in the field ol chemistry,
some of key points of aur M. Se. Chemistry program are mentioned below:
|
Ie Cﬂl‘l‘.lj:ll‘:h:l‘ls['l'l: Core Curriculum: Our course having a strong core curriculum covering
fundamental principles in organic, inorganic, physical, analytical, and drug chemistry,
This foundational knowledge is crucial to build a solid understanding of the disciptine.
2. Specialization Options: To cater to the diverse interests of studenis, studenis have
option to select different specialization, We are offering three specializations viz,
Analytical Chemistry, Drug Chemistry and Organic Chemistry. By choosing a
specialization, students can focus on topics that align with their career aspirations and
research inlerests.
| 3. Research Emphasis: Research is 8 crucial aspect of an M.Sc, Chemistry program.
Students have opporunities to work on research projects under the guidance of
{ experienced faculty members. This hands-on experience will enhance eritical thinking,
| problem-solving skills, and lnboratory techniques.
4. Modern Analytical Technlgues: The course will provide the training or interpretation
im modem onalytical techniques, soch as spectroscopy, chromatography, mass
| spectrometry, and so on. Proficlency in these techniques is vital for conducting !
sdvanced rescarch and for industry applications. |
5, Green Chemistry and Sustainability: Incorporstion of principles of green chemisiry and |
sustainability into the curricubum will promote awareness of environmental impact and |
encourage students io develep eco-friendly soluticns

Owerall, the vision for M.Sc. Chemistry course 15 to produce well-rounded, skilled, and
ethical chemists who can contribute meaningfully 1o scientific advancememts and socieal

| feeds

2. | Mission Statement
| The mission of the M.S¢. Chemistry program is to provide advanced education ond |

|

training in the field of chemistry. Student will get the understanding of chemical
' principles, analytical techniques, and specialized knowledge in various sub-disciplines.
| The program aims o foster critical thinking, research skills, and ethical practices among
sludents, enabling them to contribute significantly 1o scientific advancement, innovation,
and societal needs. Further, program focus is to encournge the students 10 stand In
competitive examinations in the field of chemistry such as NET, SET and GATE and
contribute to the academic field. To bring sustainable progress of seciety by nurturing

chemistry with responsibilities. To create and maintain programs of excellence in the areas |
| af research, education and public outreach. It will produce students who are knowledge in |

| | chemistry and can think critically. To develop the researcher and scientist in chemical

| stience through post-groduate education and research programme. To develop the
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| based practices for business and industries, To undertake projects (o solve feld base
problems. To provide student centric leaming fcilives for the development of overall
personality of learmer,

3. | Elipibitity Criteria : Candidaie has passed Bachelor™s Degree Examination with
Chemistry as one of the mojor subject, elimible for M. S¢. (Chemisiry) for al| thrae
specializations. Further, B.Sc. Forensic Science stedem is eligible only for Analytical
Chemisiry specialization

{4, | Assessment and Evaluation: 40 % infernal & 60% universily exam

5. | Duration of Course Programme ;: Two years

6. | Credit Allatted far two year master programme in chemistry : 88 Credit

IJ

Semester-1:2

[0 ]

Semesier =[]+ 2

| b Semester {11 - 22
i Semester -1V : 12

4
[7. | Program Objectlves:

[ B Se.in Chemistry progenm aims (o provide the following objectives {
[ I. Provide the Advanced Knowledpe: The propram aifms to provide the core'bosic |
concepls n chemistry, including organic, inorganic, physical, and srolytical chemistry,
while also exploring interdisciplingry areas. |

2. Provide the Research Skills: Stwdents will get the research-oriented envieanmént in the §
deportmend and [eams the lohomtory (echnigues ind methodologies reguired in the
research, |

| 3. Create Analytical Thinking: We will encourage the students Lo ¢reate amalytical thinking |
| #nd encouraging o approach complex challenges with creativity and scientific reasoning. |

4, Ability of Communication and Collaboration:
In the program, students will wark on their abilities to present and discuss scientilic ideas

- clearly &nd work collaboratively with others

8. | Program Outcomes:

The program owcomes (FO’s) are the statement of competencies' abilities. POs are the
statement that describes the knowledge and the abilivies the post-graduate will have by the
end of program studies.

i).In-depth and detailed functional knowledge of the fimdamental theoretical concepts and
! experimental methods of chemistry.

MLSc, Analytical Chemistry 11 & IV Saomuascer effective from 2024-25 & onanirds

l
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if). Apphyfimplément interface between on the one hand, the history of chemistry and
natural science and, on the other hand, issues penaining to the areas of modern technology,

heaith, and environment

iii). Skills in planning and conducting advanced chemical experiments and applying |
sirugtural-chemical characterization technigues.,

iv). Skill in examining specific phenomena theoretically and'or experimentally.

v). Generation of new scientific insights or o the innovation of new applications of
chemical research,
4. | Course Program osfcome

| Course Program Oulcomes wre developed through the cormiculum  {curricuolarfcn-
[ curricular-extra-curricular activities), The program ogtcomes are atinined through the
course implemeniation. As an educator, ene must know, *Te which POs his/her course
iscopiributing?". So that one can design the feaming experiences, select weaching method
and destgn the tool for assessment,

.S Analytical Chemistry 1 & IV Semester effective froim 2024-25 & onwaids
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DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY,
CHHATRAPATI SAMBHAJI NAGAR
1,
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:'I]IJE'.IL'.ELETE
HAAC Re-accradited 'A" Grade

National Education Policy-2020
Outcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme

Subject : Chemistry
Specialization : Analytical Chemistry

(Semester III & IV)

i F:ﬂ.'r.l:l:i ve Trom 2024-25)
w"" 1-."'11"

m.5c. Analytical Chemistry 11l & IV Semester effective from 2024-25 & onwards -
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Class: M.Sc¢. Second Year Semester: [1IM

Specinlization Subject: Analytical Chemistry

Teaching Mlapks !
Sehemo Credis Assipned
{HirsJ week)
":;""" E"::‘,":" Conrse Name re | Total | Cont | Uni Tatal
L e The | Prosii Then | me | Creslits | § Exnm. | Muarks
ury cal ry iic
&l Evall
ACHET- &0 DSC-15 ' F i) &) [ [1d]
(Ana. Chem.) ) ) ]
ACHET Al D5C=15 i P . 0T 46 il L1
_ (Mg, Clsem.)
| Blajor ACHET 62 0SC-17 0 | I 30
v v L 7 :
Mandaror {Ana. Chem.} 3 E |
i ACHEL 603 | DSC-18 T 0 | 30 | S0
§ {Ann Chem. 4 - 4
| L. ooelrea) ap = M,
ACHEL-604 | DSC-19 £ N | 30
(Ann, Chem., i x
Lob cowrse} |
ACHETE NSE.D I . R 20 30 30
| 605 {Ann, Chem.) | - . [
e L- —_— — — 1
CHET &0 MoE & 3k Al
(Chaemss iz i ._'l'_"||:-. I-I ) ) » |
e T [ Ana. Clem, )
Ay b ELE | _|[ —_— - ey,
froim pool ACHET 607 | DSE.11 £ : | M 30 at
of i Ana, Cherm.) 5 5 p
COUrREE ) “ACHET 608 .-l:l.‘j-E-E I ) ] 30 5l
[Ans. Chem.) t ' 2 )
Rescarch ACHE RP- Rescarch 3 4 ap "o 00
Project 649 Project =1
i [
Tudal i4 | ia i4 I i L 20 | = 350
Course code Nomenclature
DSC-Discipline Specific Core course, DSE- Discipline Speaific Elective, T=Theory,

L- Laborsiory course,
Chemistry Laboratory Core course,
ACHERP- Analvticol Chemistry Research Project

ACHTC- Analytizal Chemistry Theory Core course , ACHLC- Anmalytical

ACHEC- Analytical Chemistry Elective Course,

ni.Sc, Analytical Chomistry 1 & IV Semester effective from 2024-25 & onvwards
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Class:  M.Sc. Second Year Semesier: V™ Semester specialization Subject: Analytical
Chemisiry
| | Teaching Marks
Sehenie Credils Assigned
Ciikive Contia | (Hrs. weeh) S L TS
ype Code Cimirse Mame pr | Total Cont | Uni. Tagal
Ly The | Prach Thew n¢ | Credies | Exnm. | Marks
oy cal Y lic
L al Eval. |
ACHET 630 | psraan 2l ; e s W | o0 | 1o
(A Chem.) _ | |
. ACHET 631 il e r , | '
Major OSC-21 .| - 4 . oy | | @ 166 i
By {Ana. Chem.) | r |
amdator FEFTET RSSO — —
& ACHET %52 | psc.22 = | - s ) i : i _ g
bﬂf {Ana, Chem, b - - | |
ACHEL 653 | DSC-13 ' W | 30 | 50 |
| {Ana, Chan, - | - 2 Fiy |
ERTer | Labcourse) | - i | [T
ACHETE | psk.13 | : W [ 0 5d
: &34 | AN Chem.) . .
DSE  HENER e T T R
(i i | 45 A 3 1
S | | (ARa Chetr ) AT
froem poa| | ACHETE [ R 1 30 a0
| EF | DSE-13 2 5 3 |
ol ) iﬁ' D fAAn Chem) 3 - |
iourses) AT e — e el — — - !
[ | :;.L':II IETE | DSE.16 [ - . | K.t} 30 : k1|
[ s [Ama, Clhiem,) | = | |
Research ACHE BB Research _ l 3 P 5p 6¢ | 80 | 150
Project 609 Project-2 i > |
i | R — SN N C— . -
Total 14 | 18 4 | 08 L T I S50
Course code Nomenchiture
DSC-Discipline  Specific Core course, DSE- Discipline Specific Elective,  T-Theory,

L- Laboraiory course,
Chemistry Laboratory Core course,
ACHERP- Analviteal Chemisiry Research Project

ACHET- Anolytical Chemistry Theary Core course , ACHEL- Analyiical
ACHETE- Anafytical Chemistry Efective Course,

M.Sc. Analytical Chemistry 111 & 1V Semaster effective from 2024-25 & anwards
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Semester ; 111

Course Mame: Struciural Elucidation by Spectral Methods Course Code: ACHET-800

Course type : DSC-15 4 Hre! Week
Total contact howrs : 60 Hrs  Theory Credit: 4 Marks : 100
Leurning sutcomes:

On completion of this course, the students will be able:

}:

e

(]

5 tudents will review elementary concepts ol nuclenr magneiic resonince specirascopy
and delve into spin-spin couplings, factors affecting coupling constanis, and spin
swstems like AB, AX, and ABX.

They'll also explore technigues such as INEPT, INADEQUATE, and the Nuclear
Owerhauser effect.

Students will grasp elementary concepts of [3C-nuclesr magnetic resonance
spectroscopy, including chemical shifts for various carbon 1ypes and the impact of
substituents on these shiflts

They'll also address instrumental chollenges associnted with 13C-NMR spectroscopy.

Students will understand the fundamentals of mass spectrometry, including jon
prodoctinn methods, fon  analvsis, Bctors alfecting frogmentation,  and  the
interpretation of mass spectra.

They'll explore fragmentation patterns for various functional groups and phenomena
like the melecular ion peak and MeLalferty rearranpement,

Students will grasp the principles of Missbauer spectroscopy, understanding factors
imfluencing line position and shape, including the isomer effect and quadnspele
splinting.

They'll also delve into Electron Spin Resonance spectroscopy, analyzing hyperfine
splitting, zero field splitting, and instrumentation in varied applications.

Students will integeate UV, IR, IH NMR, 13C NMR, and Mass Spectroscopy dala to
solve complex problems in structural elucidation and compound Tdentifeation.

Unit-1 : Nuclear Magnetic Resonance Spectroscopy ("H NMR) 1ZHrs

Elementary idess (Recapitulation); Spin-spin couplings, Different tvpes of
couplings, factors affecting on coupling constants, Karplus equation, Spin
systems (AB, AX, ABX, AMX), Rale processes, spin decoupling. shift
reagenis, Muclear ﬂv-::hamcrcffwﬂﬁ, INEPT and INADEQUATE.

-

i 5= criester effective from 2024-25 & onwards




Unit-11 : PC-Nuelear Mugnetic Resononce Spectruscopy 12Hrs

Elementary ideas. instrumenta! problems. chemical shifis {aliphatc,
olefinic, alkyne, aromatic, heteroaromatic and carbonyl carbons); Effect of
substiteents on chemical shifis.

Umit-LII : Mass Spectroseopy I2Hrs

Intreduction, fon production (EL, ClL FIV and FAB), fon analysis, ion
abundance, Mciors alfecting on fragmentation, fragmentation of different
functional groups, molecolar ion penk, isotopic peaks, melnstable peak.

Mitrpoen rule, MelafTerty rearrangement, Retro-Diels-A lder reaction.
Unit-IV ; 12Hrs

Prohiems based an joint applicntions of UY, IR, "H 8ME, "C NME and fass
SpeCtosCOpy

Unit=- ¥ : Mosshouwer Spectroscopy I2Hrs

Pringiple, [ociors ailecting the line position and shape, isomer elliecl amd
'.l:|.|||||.||1|'I:' splilling  mman sall ke |..'|_I'.I:Ii1l_ll|j|||]'_-._ ,_'-::-||||'_|||.'_'-.-\."«.. 2.]I'|'lf'I!'r-'|
compounds (lemperature dependence of isoaner shift ond Quadrapsle splitting
in simple compownd end coordination, polynuclear compiexcs), Mumericals,
Elcctron Spin Resonance Spectroscopy: Introduction, principle of ESR
spectroscopy, preserlafion  of specirum, hyperfine  splitling i vanous
struciures, hypesfine splitting diagram ol represemiafive cxumplcs, (aciors
uffecting the magnitude of ‘g’ velues, Zero field spliving, Kramer's
degeneracy. Anisotropy n the hyperfine coupling constam, cleciron

delocalization, instrumentation and applications.

HelTerences Books

I. Inarodducthon 10 Speciroscopy: [ L. Pavia, G. M. Lampman, G. 5. Kriz

1. Spectrometnic Idemification of Orgonic Compounds: B, M. Silversiein & F. X
Websler

3 C MME Spectroscopy: G.C. Levy, R. L, Lichter, G. L. Melson

4 Speciroscopic Metlwsds in Ocganic Chemisiry: D, H, WEnms & |, Flemming

5 Organic Siructure Analysis: Philips Crews

[ R Siructural Methods in [norganic Chemistry: E. A, . Ebsworthd& D. W. H. Rankin

T

]

Ly
Physical Methods for Chemistry: B 5, Drago .p.:‘-"l-"'
) Coordinatian Chemtsiry vol, §: E. Marsedl a M il
0, Coordinasion Chemisiry by Experimendal Metbods: K. Barger -a-‘-""l -.ﬂ'*"n ,I.,.ﬁ"" o
. Pl et BT e
1.  Mass Spectrometry: K. O, Das & James prab ™

0.5c. Analytical Chemistry 11 & 1YV Semester effective from 20249-25 & onwards



11. Absorplion Spectroscopy of Organic Compounds: W, b, Parikh

Semester : 11
Course Mame: Cuality Assurance and Aceredilation Course Code: ACHET-601
Course type : DSC-16 4 Hrs/ Week
Total contact howrs : 60 Hrs  Theory Credit: < Marks: 100

Learning oufoomes:
On completion of this course, the siuedents will be able:

_{l-.

Swients will understand the concepts and significance of quality control and
assurance, utilizing statistical techniques like quality control chaits

They will master calibration and maintenance of laborstory instrumenis.

They will gain proficiency in documentation for quality assurance, Treluding handling
raw data, snmpling methods, and snalyvtleal reporting.

The course covirs esiablishing o quality nssurance program, writing standard operating
procedures, and monitoning quality assursnce data.

Studenis will explore laboratory accreditation, its intermetional aspects, criterin, and
benefils.

They will learmn abowr 150 %000 sandards, their evolution, and implementation,
incheding QM5 documentation, quality policies. and the significance of [S0 9001,
9002, 9003, and 9004,

.|-.-.1I.;i.-.E_:Qu nlity Assuranec: 12Hrs

Imtroduction to Quality Control aod quality ssserance: Concepts and
significance, Quality control and statistical techniques: Cuality control
charts, the X-guality control chart. the R-guality control chart and s
mierpredation. spiked sample control chans, use of blind samples in quality

control, use of proficiency evalvations in quality contral.

Unit-11 : Calibration and maintenance of Instruments 12Hrs

Calibration and mointenanee of Instromenis ; Instroment calibration -
lincer calibrerion curves, equipment calibration, frequency of cafibration,
calibration of common laboratory instrument and equipment (Analytical
batances, volumetric plassware, ovens, furnaces, UV [/ Visible
specirophotomeater, pH meter, conductivity meter, [R specirophalometers,

AAS, GC, HPLC etc.,). Mpintenance of instruments and equipmeni

Unit-IIE :Documentation for quality assorance and Raw Daia: 12Hrs

MLSE. Analytical Chemistry LI & IV Semester effective from 2024-25 B onwards

Type of notebooks, control of notebook distribution and dota entry. General 4= h@,‘fh"ﬁ
Reagents and volumetric reagents. ol i e

Wl
o0 e €
i T Ll
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M.5c. Analytical Chemistry Il & IV Semester effective from 2024-25 & onwards

Sampling - snmpling methods, sample labelling, ond sample log-infregister
Sample analysis, reporting, recording wsd personal troiming. Instrument
calibratico and maintenance. Analytical reporet. Personnel, tralaing. records
- professional personnel, technician personnel. Filing qunlity assuronce
documentstion. Good  lsboratory  pructices  ond  personnel, Quality

Programme, Instrument and Crganisation calibration, Custemer satisfaciion,

Unit-1V ; Computers and quality assurance

Computers and quality assurance: Sample handling. Data Acquisition.
Cuiality control data and cabculations, Compater generaed analytical
reponts, Security considerations, Hardware and sofiware. Establishing a
Quality Assurance program: Management commitment. Define the qualit
assurancg program. Writing standard  operating  procedures. Topics for
sandard operating procedures. Consoliduting the programme. Monitoring
the progrom —moniloring quality assurance duta, reporting quality dssurance
problems, Wriling the guality assurance maonuals. ACE CH1=b: Cuality
Acoreditation

Umit-% = Quality Aeercilltation:

Laborntory  Accreditition: Seed for nboratory - acorcditntion. Internationnl
aspects of Inboratory accreditation and in India. Criteria for laboratory acereditition
Beneliiz of laboratory sccreditation, Evolulion and signilicance of Quality
Munagemeni, Background 1o 150 9000, comparison between 150-9001, 150-9002
& [S0-9003,, 150 2000-2000 series of standards on quality management system, -
evolution of series of standards, introduction to SO organization, Registration J/
certification - bepelits of OMS cerlification. Structure of 1SCY YUH0-2000 family of
standards. 124 Advanfages of 150 9000-2000, Requiremenis of 15O 9001 -2000
OMS and applications, Steps for effective implementations. Significance of 150 -
9001, 2002, 3003& 9004, Requirements of 1509000 S 1404 1. Cancopts of DHSMS
(85 3300) Quality Management Principles in QMS, QMS documentation, Chaality

Manual, Quality policy, conformities and Mon-conformilies

Refercnees Books
1. Handbook of Cuality Assurance for the analviical chemistry |ahoratory,
lames P. Dux, Van Nostrand Reinhold, New York, 1986

12Hrs

IZHrs

 CHEATRAPATI




LB ]

Applying [SO-2000 Cuality Management Systems, Inlemational Trade
Centre Publishing, UNCTADMWTO. Geneva, Switzerland, Indian Edition
Printed by D.L.Shoh Trust.

3. How to practice GLP, PP Shorma, Vandena Publications, 2000, New Delhi
4. Traning mangals on IS0 000 200480 POM, Girdhar § Gyani, Raj Publishing

House, 200

5 Quality Assuronce i Analvtical Chemisiry, B.W. Wenclawiak,
Springer, India, 2004.

Semester ; [T

Course Name: Advanced Analytical Techniques.] Course Code:ACHET-602
Lourse fype : DSC-17 1 Hrs! Week
Total contnet hours : 30 Hes  Theory Cridit: 2 Marks : 50

Learning omtoomes:
On completion of this course, the students will be able:
They will understand Supercritical Fluids, hyphenated technigues like LC-M3 and
. GC-MS, Moleculnr Luminescence Spectrometry, and surfice characlerization
techniques using spactroscopy and microscopy.

2. Tounderstand the concept of Muorescence, phosphareseence and Chemiluminescence

Unit-1 : Supereritical Fluids and Hyphenated Techniques 10Hrs

Properties of Supercritical Fluids, Supercritical Fluid Chromatography,

Supercriticnl Fluid Extrmction.

Introduction, Meed for hyphenation, possible hyphenation, Interfbcing
devices and applications of the following: LC-MS, GC-IR, GC-MS,1CP-
MS, MS-MS.

Unit-11 :Molecular Laminescence Spectrometry: IHrs

Theory of fuorescence and phosphorescence, Instruments for measuring
fMuceescence and phosphorescence, Applications of photoluminescence

methods, Chemiluminescense”

Unit-IT1 :Surface Charncierization by Spectroscopy and Microscopy 10Hrs
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Imroduction to the study of surfoces, speatroscopic surlace methods, lon
speciroscopic techniques, Surface photons speciroscopic methods, Electron

stimulzted microanalysis methods, Scanning probe microscopes.

Rueferences Boolis

I. Instrumentsl Methods of Analysis—Willard, Merritt, Dean & Seitle,

1. Instrumental methods of analysis - B. K. Sharma.

3. Instrumental methods of mnalysis — Chatwal and Anand.

Fundamental of Analytical Chemistry,-D.A, Skoog, D.M. West and F.J.

+a
Holler.

= Intreduction o Instrumental Analysis-R.0. Braun, McGraw Hill,

6. Instrumentol Analysis- Skoog, Holler, Crouch.fth edition

7. Analytical Chemistry — Gary D. Christian, 8th editio

8, Instrumental Methods of Chemical Analvais—Galen W_ Ewing

Semester ¢ 11

Course Name: Analytical Chemistry Laboraiory Course Course Code: ACHEL-603
Couwrse type = DSC-18 4 Hre! Week
Total contact hours ; 60 Hr Latl. Worlk Credit; 2 Muarks ; 30

Ledrning oulcomes:
wan '-i'-"'ll-1|3"I-'|I-"rl RS Sourss, Lhe sledents will be abe:

| Sludeits will dth‘!ll.‘lrl proctscal skills in varoug anidlviical lechnwgues

e They will determine COD, BOD, and dissolved oxygen in wosiewsler, sepurate und
estimaie cadmium and zine, and estimate nitrogen in fertilizers via the Kjeldahl method

1 Fhey will nssess saponification, acid, and iodine values of oils, determine vilamin C in
samples, and measure blood glecose levels

4 Students will estimale APIs in phirmaceuticals, phenolaniline, chloride in fond, sodivm
carbonate, and moisture content

3 They will measure hydrogen peroxide strength, pesticide residues by TLC, active
chlorine in bleaching powder, magnesivm in talcum powder. and alcohol content.

f. These skills prepare students for roles in eavironmental. pharmaceutical, and focd

chemisiry seclars.
List of experiments

I, Determination of COD, BOD and dissolved oxygen from waste water sample.
4, Separate and estimate the amount of cadmium end zine using jon exchange resin.

3. Estimation of Nitrogen from given sample of fértitizer by Kefaldal method. " 1-3""“

£, =
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4,  Determination of saponification, acid and lodine value of oil.

Determination Viamin =C from given sample of Juice/ tablet using dichlorophenol

L

indophenals by volumetric method
6, Estimation of bloed glucese by Folin W methed,
7. Estimation of AP in the pharmaceutical sample
B. Estimation of phenolfaniline by bromination method.
9, Estimation of chloride from food sample by Volhard titration method
0. Determination of sodium carbonate in washing soda.

il. Determination of volume sirength of commercial hydrogen peroxide using

KMy
12. Maisture content in pharmaceuticnl/food sample by Karl-fisher titration miethad
13.  Estimation of pesticide residue by TLC method,
|4 Eximation ol serive chlorine in the oiven sample of bleaching powder
15. Estimation of mg from given sample of itleum powder.

|6,  Estimation of alcohol (n the glven sample by diffusion oxidation method

References Books

1. Duantitative Inorganic Analysis including Elementary Instrumental Analysis by
AL Vopels.
2, Experiments in chemistry by D. V. Jahagirdar, Himalayn publication.

1 Practical Pharmaceutical Chemistry, 4th Ed. part-2, Beckette, Stenlake.

4. Indian Pharmacopeia volume <1 , 11 111

Soemester @ 111

Course Name: Analytical Chemistry Laboratory Course Course Code: ACHEL-604
Course type : DSC-19 4 Hrs/ Week

Totnl contact hours : 60 Hrs Lab. Work Credit: 2 Marks : 30 J#,-

Liea ralngE nateomes: h o - : ;f_j"ﬁ_
On completion of this course, the students will be able: il-.._.!. M* P
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Studenis will masier the cstimation of potassium, calcium, and sodium uging flame
photometry, and determing boric peid via conductomelny,
They will analyze commercial vinagar by potentiometric mad conductometric methods,

.5 determing high palymer molecular weight by viscosityturbidometry, and eslimote
phosphate in fertilizers/detergents specrophotomeincally,
i They will estimate Cu (11} and Fe (1) using EDTA, reducing sugar in food by

speciraphotometry, and protein by the biurel metlwod.

They will determine mixture composition by refractomeiry, characterize samples by IR
¥, spectroscopy, and analyre alcolol mixtures and aitration manitoring by gas
chromatography.

Studenis will determine lactose by HPLC, analyze binary mixiures, and determine
Hammett constants by pH metrics.

List ol experiments

5.

Estimation of polassium, calcium and sodium from given sample using flame

photometric method

2 Determination of boric acid by conductometric method

3 Delermination of commercial vinegar by poientiometric titration and s

. confirmation by conductometric methed

X Pretermination of molecular weight of high polymer by viscosily measurement
twrhidometric metod

: Cretermineg the amount of phosphate from given sample of feriilizer) dttergent using

spectrphoiometrc miethod
B Estimation of Cu (1) and Fe (111} by spectirophotometric method using EDTA

Estimanz the reducing sugar by 3, 5 dinfrrosalicylic acid in the given food sample
by Spectrophotometric method
Déeterminution of prodein by biureate method usliag by Spectrophotomerric

mathod,

9. Determine the percentage composition of the mixture by refractometer.
0. Characierization of unknown sample by IR Specuoscopy,

[1.  Analysis of mixture of alcohaols by Gas chromatoeraphy

12, Monitoring of nitration of organic compound by gas chromalogrophy.
3. Deermination of petroleum hydrocarbons in burm-cases by GO method

14, Determine the lactose sugar by HPLC method.

F3.  Analysis of binary mixiure of simple organic compound by HPLC mu:ll:uu:L_»-*"‘f
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I,

Determine the Hammelt constant of substitwed benzoic acid by pH metric

method.

References Books

Course Wome: Eleciroanilytical Techniquoes

Cuantitative Inorganic Analysis including Elementory Instrumenial Analysis by A,
I. Viagels.

Experiments in chemistry by D, V. Jahagirdar, Himalaya publication,

Practical Pharmaceutical Chemistry, dth Ed. part-2, Beckene, Stenlake

indian Pharmacoepia volume -1, & 111

Semesber = 111

Conrse Code: ACHETE-&05

Conrse type : DSE-Y I Hrs! Week

Total contact hours : 30 Hrs  Theory Credits 2 Marks ; 50

Learning outcomes;

O completion of this course, the stodents will be able;

. Students will comprehend elecirade processes, ncluding electrocapillary curve and
enchange currenl, and various types of jon-seloctive electrodes.

2. They will explore potentiomelry, 015 instrumentation, end diffcrént types of
potentiometric titmtions, understanding their variations and limiaiions.

1. Coulomeiry principles, lechniques, and applications, along with high-frequency titmtion
theory pnd instrumentation, will be coversad

4. Brudents will lesrn about cyclic voltammetry, s theory, instrumentition, amnd
qualitative/guantitative analysis technigues.

5. Electrogravimetry principles, instrumentation, and opplicotions, including constant
ppplied voltagefcurrent methods, will be studied

. Electrophoresis techniques, Including paper, capillary, zone, and gel electrophoresis,
will also be explored, along with their principles, experimental technigues, snd
applications.

Upit-1 ¢ Geperal Introduetion and Potentiomefry I0Hrs

Electrode Processes, Electrocapillary curve and electrocapillary maximum

potential, exchange current, [on selective electrodes: Types and construction

of electrode, Glass electrode, Solid state electrode and precipitale elecirode,

.

Sl
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of lon selective clectrodes, Reference electrodes, Mercury electrodes [ DME,
SME, HMDE)

Potentiometry:  Instrumentation, Potentiometric  litrations;- Types of
potentiometric tlrations, YVanotions in poleniiomeinic ttrations, Limitalions.

Unit-I1 :Coulometry, High frequency titratbon and Cyelie Voltammetry 10Hrs

Coulometry: Principle, Technique, Coulometry at constant current and
coulometry ot comrolled potentinl, Coulometric titration, Flowing stream
coulometry, .Stripping analysis, Applications,

High Mrequency titration: Theory and instrumentation, High freguency
titnmetry, Types of cells, Advantages of high frequency methods,
Apolications.

Cyzlic Valtammetry: Theoey and origin of polarcgraphy, Interpretation of
pormogrephic corves, Instrumentation of polarography, Differential pulse
polarography, Fatiors affecting on polirographic wive. [nirodeciion and
beginning af cvelic voltammetry, Range of cyelic voltrpmetnc technigues.
The acceptable sweep rate range. The shipe of the pek in polentidl sweep
curvies, The rule of non- squeous selutkon in cyelic voliammetry, Crieterio of
I'I.“-'Er:iih'l“-r}.- of elecrochemical reactions I'-III|_|.15'i reversthle amd trreversible
processes, Cuualitolive and quantitative analysis by cyclic voltmmetric
technigues, Linenr sweep volammetry for reachions thot include simple
adsorbed intermedimes, Amperomerric titrtions, Chronsamperometry..,

Unit-111 ; Electro-Gravimetry and Electrophoresis: IHrs

Electro-Gravimetry: Theory of electrogravimetry.  Instrumentation,
Electrogravimetric determination with constant applied volinge and constnnt
current, Applcations of elecirogravimetry. Problems based on effect
concentration on electrode potentipl, Caloulation of therodical potential,
Effect of pH in electrolviic separntion.

Electrophoresis: Paper clectrophoresis Principle, Experimental techniques,
Factors governing migration of ions, and Applications. Numericals. Capillary
wd  zone  elecwophoresis:  Electroosmotic  flow, Migeation in CE,

Instrumentation, Control of sepuration, Application. Gel electrophoresis;

Principle, technigue, application. ga_‘,_,-"#; P wna?
Heferénees Hoobis 1,11. “.n"lld e

1. Duontitafive analyveis - & kxseyvey, V

M.5c. Analytical Chemistry [Il & IV Semester effective from 2024-25 & oo as
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2. Instrumental methods of analysis = Chatwal and Anand.

3. Introduction (o instrumental analysis — R. D. Broun,

4.  Instrumenial methods of analysis = Willard, Merit, Dems and Settle.

5. Smandard methods of chemica analysis — F. G. Welcher. Vol 111, Mart A & B.

&, Electroanalytical chemistoy = H. W, Meurenbery,

7. Principles of electrochemistry = D AL Maglines.

%, lon selective electrodes — {John Wiley) Siulic, 126

9. Vogel's iextbook of quantitative chemical analysis - Mendham, Denney eic

10. Modern Electrechemistry vol. | = John O'M Bocknis

1. Modemn Electrochemisiry vol. 1l - John O'M Bockris

12. Analytical Chemistry — Gary D. Christian, 6th edition

13. Principles of Instrumental Analysis-Skoog, F. 1. Holler & J. A. Nieman.

4. Instrumental Methods of Chemical Analysis=Galen W. Ewing, 3ih edition

sSemester : 111

Course Nome: Advanced Analytical Technigues-1i Course Code: ACHETE-606
Course type : DSE-10 2 Hrs! Wieek
Total contact hoows : 30 Hrs Theory Credit: 2 Pelarks ; 30

Lenrning onfcomes:

On completion of this course, the students will be able

I, Students will master Atomic Mass snd X-ray Spectrometry, including mass
spectrometers and variows methods such os inductive coupled plasma and eleéciron
microprabe

2. They will undersiand Thermal Methods. encompassing thermogravimetry, differential
thermal analysis, and thermometric tirolions.

3. Students will gain proficiency in Diffraction Meathods, learning about X-ray and electiron
diffraction techniques, Brazg's law, and strucwire determination.

4, They will explore applications in identifying unit cells, determining crystal structures,
and understanding the differences between X-ray and neutron diffraction, particularly in
magnetic scattering and transition metal oxides analysis,

5. These skills prepare students for advanced analytical robes in research and industry,

Unit-1 :Atomic Mass and X-ray Spectrometry 10Hrs

i.5c. Analytical Chemistry 11l & IV Semester effective from 2024-25 & pawards

Atomic Mass Spectrometry:Some genernl [eatures of otomic mass
spectrometry, Mass spectrometers.  Inductive coupledplasma mass

spectrometrySpark source mess spectrometry, Glow  discharge mass gy o
L & ¥
spectrometry, Other mass spectrometric methods, @E’r‘ﬂi pik
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Atomle  X-ray Spectrometry:Fundamental principles, Instrument
companents, X-ry fluorescenoe methods, X-rayobsorption methods, The

glectron microprobe,

Umit-I1 : Thermal Mechods

General imtroduction, classification of thermal methods of anolysis
thermogravimetry,  principles, faclors  affecting  thermal  curve,
thermogravimetric anolysis, Derivative thermogravimelry, Differential
thermal amalysis - principles, factors affecting DTA cwrve. applications,
differential scanning colorimetry - principles, instrumen- tation and
applications, thermomechanical and  dynomic  mechanical  onalysis,

thermoameinc lirpiions, numericals. Microthermal anglysis.

Uinie-101 = DMifraction Methods

Generotion of X-rays, interaction of X-rays with matter, scattering wnd
diffraction, Beagp's law. Miller indices, General instrumentation, Laue
Photograph method, Bragy's method, their principle and uses, single orystal
method, Debye-Scherrer method, Identification oFunitcells from systematic
ibsences, X-ray intensities and structure determination, structure Factor and
its refatlon 1o electron density andintensity, Phase problem. |Indexing of
lattice planes in o cubic systam. structure of NaCl and KCl, Avogadro's

number from cubic lonice dimensions, applications of X-ray diffraction.

Electron diffraction: Scatiering of electrons by gases, Weirl equation,
experimental methods: visupl method, sector, method, mdial distribution
method, low energy electron diffraction, structure determination of $1F, and
CFyCl, limitations, Nentron dilfraction: [ntroduction, difference barween
neutron and X-ray diffraction measurement technique, magnetic scatiering,
applications, comparison of X-ray and nevtron diffraction patterns for

trznsiticn metal oxides.

References Books
Principles of Instrumental Analysis-Holler, Skoog&Crouch 6th edition

Instrumental Methods of Analysis—Willard, Merritt, Dean & Setthe,
Principles of Instrumental Analysis—Skoog, FJ.Holler&J.A Nieman %i

1
2,
X

1

1Hrs
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d.  Instrumental Methods of Chemical Analysis=Galen W, Ewing.

5. Analytical Chemistry —Gary D. Christian, 6 th edition

6. Handbook of Instrumenial Technigues for Analytical Chemistry —Frank
Setile,Editor.

7. Introduction to Instrumental Analvsis-R.D, Beaun, MeGraw Hill.

B. Fundamentsl of Analytical Chemisiry,-D.A, Skoog, D.M.West and FJ.
Holler.

9, Instrumerntal methods of analysis - Chatwal and Anand,

10, Instrumenial methods of analvsis - B, K, Sharma.

11. Wilson and Wilson Compressive Analytical Chemisiry. Ed. G. Svehla, A

series of volumes,
Semester @ 111

Course Nome: Polymer Faint and Pigment Analysis Course Code: ACHETE-607
Conrse type : DSE-[1 1 Hra' Week
Total contact hours : 3 Hrs  Theory Credit: 2 Muarks : 50

Lf:aminé', oulcomes:
Cmn completion of this course, the students will be able
1 Studenis will comprehend the history and classification of polymers, slong with their
procduction methods.
They will analyze palymers chemically using techniques such as X-ray diffraction and
2. thermal analysis, and assess physical properties including mechanical strength, impas
resistance, and thermal behavior,
They will evaluste thermal, optical, electrical, and chemical properties, examining

% factors like Mammability, transparency, ond resistance to solvents,

" Molecular weight and size measurement lechniques will be explored, including
" psmometry and light scattering methods,

5 Students will also leam sbout the analysis of paints and pigments. including
" determination of components, pigment classification, and identification of binders.

6 These skills prepare stodents for roles in polymer research, development, and quality
" contral. -

Unit-1 ;Polymer Analysis 10Hrs

Brief history w polymer, clossification of polymer how polymer are made,
Analysis and testing of polymer, Chemical analysis of polymer. X-ray
diffraction analysis, thermal amalysis, TGA, DTA. Physical testing of

polymers; Mechanical properties, Fatigue testing, impact testing, lear

resisiance hardness, obrasion resistance. Thermal properties: Sofling g ot
temperature, lammability. Optical properties: Transmittance, color, gloas, ; Nﬁ 1':""'#‘
hize and transparency, Electric properties: Diclectric constant and loss = o ch.ﬂ“ﬂ:l“
F ot c-:.&'_q. t':“., '
el 40 5-‘ 'F“':tl

Iytical Chemistry 1l & IV Semester effective from 2023-25 & onwards

Sc. Ana
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facior, resistively, dicleciric strength, clectronic properties. Chemical
propertics; Resistance w salvents, vapour permeshifity, weathering

Unit-11 :Polymer analysis-molecalar welght and size measurcment 10H s

Kinetics of polymeriztion .Molecular mass, Number and mass average
mobecular mass, Molecular mass determination by esmometry, Viscomciry,
light scattering and Scdimentation methods .End group onalysis, collizative
properlies measurements, solution viscosity and molecular size. Numericals

Umit-111 : Analysis of Paints and Pigments I H s

Introduction, Determination of non-volatile and volatile components; Flosh
point, Separafion of pigments and thinner of sobvent type coating, Mgment
type. [dentification of binders , Analysis of Vehicle and dryving oils,
Analysis of pigments: Classification of organic and inorganic pigments,
White tinted pigments,

References Books
| Texi Book of polvmer science By F.W.Billmeyer, Mew York: Wile,

Fhyvsical polymer science by LH Spertingwiley —Interseience Mow Yok

3, Pundamentals of polymer science & Engineenng By A Ruma
e 3 K. Gupta, Tatamegraw Hil

4. Introduction 1o polymer science, V.R.Gowomikar, N.V. Vishwasathond §

3. Industrial Chemistry, B. K. Sharma, Goel publishing House Meerut

6. Kent, Rieg's Industrial chemistry, Rain hold,

T Handbook of Instrumental Techniques for analytical chemistry. Frank
Setile, editor

8. Polymer science by VasaniGovarikar, Wiley Enrstewen, New York

9. Principle of polymer science, Behadhar and Sastei, Narosa Publishinz house.

Sermester : 1L

Coorse Name: Petrochemical Anaiysis Course Cmle: ACHETE-608
Course iype 1 DSE-12 T Hrs! Week
Total contact hours : 30 Hes  Theory Credif: 2 Muarks : 50

Lenrning outcomes:
On completion of this course, the students will be ahle:
I Students will understand the concept of [ucly, meludinge calonlic volue determinaion

andd modern fuel clossilicativns —
i pl RPET
¥ d gt

Ay
gt m_-_‘dl.
J “:ﬂl

M.5c. Analytical Chemistry 1 & IV Semester effective from 2024-25 & oowards
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They will explore solid fucls, such os coal, examining their formation, proportics, and
classification.

Students will learn about petroleum, including its occurrence, mining, and distillation
PrOCEsses,

They will analyze petrolenm products, determining properties like fash point and aniline
point, a5 well as oclane and cetane numbers,

Additionally, siwdents will sudy gas foels, including natural pases and coal gas,
analyzing their colorific vatues.

Petrochemical analysis iechniques for naphtha and catalyst chemcterization for crocking
processes will alsa be covered.

These skills prepare students Tor robes in the petrochemical industry and fuel analysis.

Linii=1 :Fuels 10Hr=

Intreduction, calorific value. Determination of calorific value. Modem
eoncept of fuels. Classifications of Tuels, criterion of selection of fuels,
properties of fuels, Method of processing. Solids fuels, Natural solid fuets,
Artificial solid fuels, Industrial solids fuels .Formation of coal propertics ol
coal, Chassification of coal, coking and non-coking conls. pulverised coal.
Hole of sulphur and ash in codl, approximate analysis, Ultimate analysis,

Mumerizal

Unit-11 Metroleam 10HTs

Ocourrence, mining of petrofeum. Prospecting colour and consistency
Crrigin composition, classification,terms related to petroleun. Distillation of
crude petroleum. Treatment of the residual liguid, Determination of [lash
point. Determination of eniline point, Knocking and  Anti-knocking

compaunds. Ociane pumber,Cefane number, Mumericals.

Unit-111 : Gases Fuels 1iiHrs

Analysis of notural pases, ligquelied petroleum pgas, coal gas, weter gas,
producer pas, gober pas, blast fumace gas and their calorific value
determinotion. Petrochemical analysis: Analysis of naphtha and their feed

stocks, choracserization of the catalyst used for eracking,

Relerences Bonks!

Industrial Chemistry, B. K. Sharma, Goel publishing House Meerut. b ot
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2. Handbook of Instrumental Technigues for analytical chemistry. Frank
Settle, editos
semoester @ 111

Coorse Name:

Fessarch project-|

Course type ; Research project

Toial contact howrs @ §20 Hrs

Course Code: ACHERP-629

8 Hrs! Week

Marks ; 100

Thenry Credit: 4

Lenrning ouwlenmes:
On completion of this course, the students will be abke:
At the end of the course, the studen? will be phie io
. Know how to carry oot literature survey by using various search engines and
database

2. Handle various chemicals, solvents, instruments and others

3. Perform reactions, monitoring by [nsirumenls repding

4. Purification technigues

5 Understand the structure ol organfe compounds by using speciral techniques

F_".H: Analytical Chemistry Il & IV Semester elfective from 2024-25 B onwards
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M. Sc. Analytical Chemistry Semester IV Course Structure

OF DR.EAMLU, CHHATRAPATI

Teachi

Crodi | Conti. = "
- ng 5 Liter. K T Total
, Course Code Course Name { ; Som Muark
Mo, Assig | Assme
Hir W) Exam 5
ned .
Course Type :DSC-Major Mandatory:
| tical and
1o | acHDcssn; | PRl an " 1 40 6l 100
| Forensic Analysis
Environmental
2. | ACHTC-a51 Analysis and 4 4 40 il | 0
Monitoning
Analyticol Method
1. | ACHTC-652 Development and 2 2 20 30 0
Walidation |
Analytical |
4. | ACHLC-633 Chemistry 4 2 20 M) 1]
i - Laboratory Course
Course Type : DSE (Choose any rwo Trom pool of the course]
a | I
ALCHTE-834 Food Analysis | 2 2 | 20 a0 30
Analysts of Oils; ' |
G. | ACHTE-653 Soaps, Fertilizers, 2 | 2 10 30 | 0
and Pesticides |
' : Analysis of Ores, |
. | ACHTE-6 = : 2 L 0 i
il S Alloys & Cosmetics : ! ’ ’
: Microbial and :
. | ACHTE -637 i : 2 2 i il
S he Clinical Analvsis ) o :
Course type :Hesearch Project:
8. | ACHRP -6%9 Research Project-2 |2 i 6l g | 50
Tatal 32 12 110 330 | 5340
Course code Nomenelnture :
DSC-Discipline Specific Core  DSE- Discipline Specific Elective, T-Theory, L- Laboratory

ACHTC- Analvucal Chemistry Theery Core , ACHLC- Amalytical Chemistry Loboratory
ACHTE- Analytical Cheémistry Theory Elective, ACHRP- Analyticil Chemisiry Research

COUrse,
Core,

Project

.5 Analybtical Chemistry I & IV Semester effective from 2024-2
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Semester ; |V

Course Nume: Phoarmaceutical, and Forensic Analysis Course Code:ACHET-630
Course type : DSC-20 4 Hrs/ Week

Total contoct hours : 60 Hrs Theory Credie: < Marks : 100

Learning oulenmoes:

COn completion of this course, the students will be able:
L. students will gain an undersianding of pharmoceotical analysis, covering dirug
classification, dosage forms. formulation sources, and impurities,
2. They will learn abowt pharmoceutical legislation, including drug acts, standards, ang
Intellectual property righs.
¥, Assay methods for varipus drug classes will be explored.
4. In forensic analysis, students will siedy oxicelogy, including poison classification and
extruction methods for narcotics, stimilants, depressants, and hallucinogena.
5. They will analyze biological stains and maoterials, and investipate explosives, including
their clussilication, analysis methods, and thermochemistry.
6. These skills prepore studenis for rodes in pharmacentical quality control and forensic
imvestization, ensuring product safety and legality.
Linit-1 :Pharmaccutical Analysis.] 1ZHrs

General iden  regarding  pharmaceutical  industry, Definition  and
classificotibn of  drgs,  tvpes  of dosage  forms.  Intreduciion o
pharmpcentical formulations, Sourceés ol impurities in  pharmaceutical
chemicals, mw materints & Products, Shelf life of pharmaceutical product
dnd s determination, stability  studies  Standnrdization of finished
productsde their charactenistics, Limi tesis of As, Hg, Pb, Fe, Chlorides, and
sulphates. Solubility tesis, dissalution test, disintegration tests.

Unmit-11 : Pharmaceution lemislation 12Hrs
Introduction 1o drug acts, drug rules, FDA 151, Agmark and other standard
for pharmaceuticals& cosmelics particularly w.r.L. the testing of drugs, and
raw maierial concerned. Pharmaceutical stindards  IP/BP/USPYEP.
Cosmetle siandards, Documentation, Record Keeping, Contents of lnbels,
Types of packaging materials,

Intellectual property rights: Introduction, role of patents in the
pharmaceutical industry, recent changes, some case stedies.

Unit-IT :Pharmaceutical Analysis-11 [ 2Hrs

Aszay of main classes of drugs as per IP with reference ta Lntroduction,

Type, Properties, Mode of action and Methods of Analysis.
W

)
Linit-IV :Forensic Analysis 7 Pﬁfp‘l‘ 12Hrs
h‘m 0t "..i"
W
'*

M. 5, Analytical Chemistoy HHE &
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Introduction, Special Features of forensic analysis, Sampling. Sample
storage, Sample dissolution. Toxicology: Classilicalion of poisons and
poisoning, Lethal Dosc, Significance of LD30 and LC30. Extraction
methods in toxicoloey: lsolation, ldemification and determinutions of:
Marcotics: Herein, Morphine, Codeine. Stimulants: Calfeine, Cocaine,
Amphetamines., Despressant; BenzodiszepinesDiazepam, Oxazepam,
Witrazepam Barbirsrates- Phenobarbitane, Amylobarbitone,
Pentabarhitone, Thiopentone. Mallucinogens: LSC and Cannabis. Analysis
of biological stalns and materdals including blood, semen and saliva
(qualitative and quantitstive). Viscern, Stomach wash, Yomit and post
mortem biood for poisons fike cvanides, As, Hg, Insecticides and Pesticides,
Unit- ¥ :Explosive: IHrs
Explosion, Detonation, Classification of ¢éxplosives, Propellznt, Fulminates,
Detonators, Blasting-cap. Thermochemistry, Hygroscopicily of explosives,
Moisture by KarlFisher titration, Isolition [rom debris; Qualitative test
Cation & anlon analysis by capillary electrophoresis, EDXREF, Analysis by
TLC. HPLC, IR, GC-TEA method.

References Books

I Isatation and [dentification of drug-n E. G. Clarke vol.- 1

1. Laboratory procedure manual-Forensic Toxicology- Directerate of forensic
science, MHA Govl of India

1 Analytical Biochemistry, D. J. Holme and H.Peck, Langman
4. BicanalyticalChemitry 5.R. Mikkelsen and E. Corton, John Wiley and Sons.
-8 Immuncassay — z practical guide EdsD.W.Chan and M.T.Perlstein,

Academic Press.
i. Hawk's Physiological Chemistry, McGraw Hill.
7. Pharmaceutical Analysis Edited by David C. Lee, and Michael Webb.
8. Bicchemical methods, 5. Sadasivam, A Manickam.
9. Standard Methods of Biochemical Analysis, 5.R. Thimmaish.

Semester ; IV

Course Name: Environmental Analysis and Moniloring Course Code: ACHET- Eﬂ
Course type : DSC-21 4 Hre' Week '{\1'
Total contaet hours ; 650 Hre  Theory Credii: d Marks - 100 N.f -.r'.ﬁp.‘-

Learning oufeomes;

g0 l 5! wf;;-*"

On completion of this course, the students will be able: "
|.  Swdents will understand afr pollution, covering pollutants like CO, Wﬁlrbmla-
@lras

and particulatcs, along with monitoring technigues and control me

M.5c. Anolytical Chemistey 1 & IV Semester effective from 20243-25 B onwards “
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2, In water pollution, they will study pollwants, water quality standards. and monitering
methods (or oxygen-demanding wastes and (rice metals,

i Chemical toxicology (opics include the impoct ol 1exic chemicals on enzyroes and
biochemical effects of vorious pollutants

4 Soil analysis echnigues for determining nutrient contént will be explored.

5 Incdustrial pollution sources and management strategies will be examined, including
noese pollution,

Additisnally, siudents will learn about Green Analytical Chemistry principles, focusing
on sustaingble development and eco-friendly analytical methods for sample treatment
ond inserumentarion

7. Thewe skills prepare students for roles in environmental maonitoring and susteinabilicy

efforts. : -

Unie-1 :Air Pollution [2Hrs

i

Cigneral comsiderstions: polluted air, Types of pollution and wnits of
measurements. Air quality standards, Sampling, Monitoring, Amalysis of CO,
Sources and sinks of CO pollution, Effects of CO on plants ond humans,
Control of CO pollution, Analysis of oxides of nitrogen, MOx sources and
sinks of MOx pollution, Control of NOx pollution, Hydrocarbons and
pratochemical smog and s confrol, Analysis of hyvdmoearbon in exhaist
gasses, Petrol and air, Sulphur di oxide sources, Analysis and control, Acid
rain particulmes ond their effects on human and climate, Control of
pofkiculaes

Limit=11 : Water Pollution 12He=

Agquatic  environment, Water pollutants, Sampling of water and s
preservation Trace melnls in woler, Chemicnl speciation with specinl
neference 1o Copper, Lead, Mercury and Arsenic. Water quality stondards
Wler quality parameters.

Oxygen Demnnding Wastes: Dissolved oxvgen, Riological oxygen demand,
Monitoring technigues and methodology with special reference 1o ammonin,
Mitrates, Mitrites, Fluorides, Cyanides, Total hardness, Lead, Codmium ond
Mercury. Detection and contral of Detergents, oils, Pesticides, Sewape
treatment,

Urmit-111 § Chemical foxicology and Seil Analysis: 1ZHrs

Chemical toxicology: Toxic chemicals in environmeni, Impact of toxic

chemicals on ¢nzymes, Biochemical effects of Arsenic, Cadmivm, Lead,

Mercury, Carbon monoxide, Sulphur dioxide, Pesticides and f_'nn:m-:_gl:nsinﬂiﬁ
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Soil analysis: Sampling of soil, Determination of water holding capacity,
Determination of todal nitrogen, Ammonia and nilretes, Determination of
Mo Me, Ci, K, phosphate and Sulphr in soil.

Unit-IV :lndustrial pollution: [2H =

Pollution due to cement industry, Distillery, Pharmaceatical { Drug) indostrics,
Sugar industry, Paper and pulp industries, Thermal power plants, Nuclear
power plants, Metallurgical industries, Polymer indusiries. Recycle, reuse,
recovery, disposal, and management ol solid industrial waste. Moise pollution-
Introduction, sources, measurement of noise level, differences between sound

gnd noise polistion, reverberating of sound, effect and control

Unit-¥ :Green Analytical Chemistry: 12Hrs

Principle and concepts of Green Chemistry: Sustainable development and
green chemsiry, Green analyticol chemisiry: Concepl and trends, “Greenimg”
Sample treatment: Redweed and  solvent-free sample  prepormion
methodologles, alternative solvents, energy saving procedures of mhalysis.
Green  instroment gmalvsis: Assessment of enabvbical metheds for
“Greenness’, gréening flow injection analysis, chemical sensors, liguid green
chromatography.

Refercnces Books

L. A. K. De, Environmental Chemistry, Wiley Eastern Ltd. New Delhi.

2z 5. L, Chopra and 1. &, kanwar, Analyvtical, Agricultural Chemistry, Kalvani
Publishers.

3 R. K. Trivedy and P. K. God, Chemical and biological methods for water
pollution studies, Environmental publications, co. New Delhi.

4, L. A. Richards, Dingnosis and improvement of saline and alkali soils. Oxford
IBH publications co. Mew Dethi.

5 5. M. Khopkar, Environmental chemisiry, Environmental pallution analysis
Environmental chemistry-B.K. Sharma.Goe| publishing house Meerut.

LB #l, 5. Creos and Mo, Environmental chemiical anmalysis, American
publicalions.

E B, Sitting, Resources, Recovery and Recveling. Handbook of indusirial
waste,

5. Standard metheds of water and waste water analysis, American public healih

psseciotion Washington D C.
1, R. Gopalon ond Amruthadnand, “Envieonmental chemistry laboratory
manual Emerald Publication.
.  Standards for water for drinking and other purposes, Beaurau of !|||.1‘i;,|._|;|_J--"‘" m'\w

Standords [ndia @ e
o “

M. 5c. Analytical Chemistry |11 & IV Semestar effective from 2024-25 B onwards
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1. Guideline for drinking water quality recommendations of world healib
ofgan ization, Genevi,
12,  B. K. Shorma and H. Kaur, Environmenial Chemisiry, Gocl publishing house

Meerut.
13 Thomas G. Spird and Willian M. Stigliani, Chemistry of environmént.

4. MNew Trends in green Chemiztry, VK Ahluwalia and M, Kidwai;, Anamaya
Publishers New Delhi, {2004 )

Semesber s 1V

Course Name: Analytical Method Development and Course Code: ACHET-652
Validution

Course [ype : DSC-12 2 Hrsf Week

Total contaet bowrs = 30 Hry  Theory Credit: 2 Mlwrks ¢ 30

Learning outcomes:
Cin eompletion of this course, the students will be able
I Students will grasp assay validation principles and inter-laboratory transfer methods

2. They will learn smiistical analysis wechniques and validstion parameters such as
accuracy, precision, cilibration, selectivity, nnd Limits of distection and quanilization,
Special emphasis will be placed on understanding linewr and non-linear response
functions, infermal slandards, and amalvse the sabitity in somple motricos

& Stedents will gaig insights into world-wide regulations povermmg. metisod villdation

[

Additionally, they will explore specific applications like dissolution studies, [oousing
on upparatus, samphing, calibration, and regulMory compliance
G, These skills equip stedents 1o develep and validate analvtical methods with precision,
ensiring reliability and compliance with regulniory standands.
Urit-I zAssay Vablidation and Infer Laborotory Transfor: IDHrs

introduction, fundamendal definitions, Essemtial primciples of method
transfer, method validation report, the inter-loboralory qualification (1L0)
jalgup=ii]
Unit-11 s5iatistical Analysis and analytical Figure of Merit validation |0Hrs
parnmeiers:
Accuracy, precizion, calibrotion, (linenr response  [onctions  (limear
regression-crrors in slope and the Entercepl, error in the eshtimate of
concentration, stondard additions), non-lineer response functions and
weighted regression analysis, intermal standards), selectivity and specificity

rchromatographic methods), limits of deiections - (spectrophotomerric

methods, chrommographic methods and related lechniques, recepion binding e
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assav). lmit of quantification, sensitivily, rugpedness and robusiness.
analvie stubility in the somple matrix, bow o reduce sysiematic errors, men
and standard deviation, reliability of resulis, confidence interval, comparison

of results, comparison of two means of two samples, expernimenial design.

Unit-111 : Overview of World Wide Regulations 10Hrs

Specific methods and Applications: Dissolution Studies, Introduction, Dissalution
test, Apparatus-LISP type =1 and [I, Sampling and analyrical instrumentation, Single
r.-nini test ws, [hasplution profile, Calibration, regulatorny guidelines, analviical
validation, linearity, sccuracy, precision, specificity.

Relerences Books

L Development  and  validation of Apalytical Methods, Progress

Pharmaceutical and Biomedical Analvsis, Yol-1, Edied by Chitofer M
Riley and Tomas W, Rosanske {Elvier).

2 Yogel's Texthook of quantitative Chemical Analvsis, sixih Ed., Mendham,

Denney, Barnes, Thomas, Pub: Pearson Education.
3 Handboak of modem pharmeceutical analysis, edited by Satinder Ahujo and

Stephen Scypinski, Academic Press, Separasion science Series, Vol-3
4. HPLLC method Developmment for pharmaceuticals, Edited by Satinder Ahujo

ond Henrik Rasmussen, Academic Press, Separation science Series, Yol-8,
P Practical HPLC method Development, Snvder, Kirkiand, Glajeh, Wilsy

Indla Py Lid

Semester ; 1V

Covrse Numé: Analytical Chemistry Laboralory Course Course Code: ACHEL-653
Course type : DSC-23 4 Hrs! Week
Total contact hooars : 60 Hrs  Lab. Work Credit: 2 Marks : 50

On completion of this course, the students will be able:

I. Students will develop practical skills in various analytical technigues including
determining COD, BOD, and dissolved oxygen in wastewater, and estimating cadmium,
zing, and nitrogen contenl.

2. They will slso conduct analyses such as saponification, acid, and fodine valug of oils,
and determine Vitamin C levels in juice/iablet samples.

kB Additionally, students will perform assays like blood glucose estimation and API
analysis in pharmaceutical samples,

4, They will learn 1o estimate phenolfaniline, chloride, sodium corbonate, and moisture
canlenl using various fitration methods.
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3 Other skills include pesticide residue estimation, active chloring anatysis. and alcohol
content determinalion using different analytical methods.

List of Experiments:
1} Determination of COD. BOD and dissolved oxygen from waste waler sample.
) Separae and estimate the amount of cadmium and finc using ion exchange resin,
3 Estimation of Nitrogen from given sample of fertilizer by Kejaldal method.
4)  Determination of sapenification, acid and lodine value of oil.
§)  Determination Viamin -C [rom  piven sample of Juice/ tbler wsing
dichlorophena! indophenols by volumetnic method.
&)  Estimation of blood glecose by Folin Wu method
7} Estimation ol AP! in the pharmaceutical sample.
£)  Estimation of phenol/aniline by bromination method.
9)  Estimation of chloride from food sumple by Volhard titration method

It Determinotion of sodiunm carbonate in washing sodi

11} Deerminadon of volume strength of commercial hydrogen pesoxide using
K ivinChy
12} Moisture content in pharmaceutical/food sample by Karl-fisher litmtion meihed.

13) Estimation of pesticide residue by TLC method,

143 Estimation of active chioring in the given sample of bleaching powder.
157 Estimotion of mg from given sample of talcum powder,

161 Estimation of aleohal in the given sample by diffusion oxidation method

References Books

1. Cuantitative Inorganic Analysis including Elementary Instrumental Analysis by
AL "-"l:}gﬂil.a.
2, Experiments in chemistry by D. V. Izhagirdar, Himalaya publication.
3. Practical Pharmaceutical Chemistry, 4th Ed. pant-2, Becketie, Stenlake. el
4, [Indian Pharmacopeia volume -1, 18 111, gz"'fﬂ
|
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Conrse Name: Food Analysis Course Code: ACHETE-654
Course bype £ DSE-|3 2 Hrs! Week
Total contact howrs : 30 Hrs Theory Credif: 2 Marks 50

Learning outcomes:
O completion of this course, the students will be able:
1) Swdents will comprehend the nutrient value, physical charscteristics, ond chemical
constiiuents of food, along with proximate composition and relevant legislation,
2} They will explaore food processing, preservation, contamination, spoilage, safery
considerations, and adulteragion tvpes omd contred methods,
1y Analytical techniques for food preservatives, emulsificrs, stabilizers. and thickeners
will be studied, aleng with standard composition and analysis of various foods like
millk; tea, cerenls, and beverapes.
4} Students will also leamn about the analysis of water and fr-soluble vitamins, including
microbiological techniques, and understond human numbon aspects such as biolopical
values, enzyme estimation, and macronutrient analysis.

3} These skills prepare students for roles n food quality control and nutrition assessment.

Unit-1 :General concepts of food analysis: 10Hrs

Muirient walue of food. Physical characweristics & chemical constitugnts
Proximate composition of food Legislation relmed 10 food and recent
anvendments, Standards and public heatth

) General iden reparding food processing and presérvalion

b} Food contamination and spoilage

c} Food safety considerations

d} Adulteration-Introduction, Types, Tests for adulterants, control

Unit-IT ; Analysis of food: 10Hrs

a). Study of followings with their estimation methods : Food preservatives,
Foodemulsifiers, Food stabilizers, Food thickener,

k). Introduction, Standard composition and Analysis of the following foods:
Milk and milk products, Tea, Coffer, Cereals & Flour, Honey, Soft drinks
f& Alcoholic beveriges,

Linit-T1 : Analvsis of Vitamins: I0Hrs

Anolytical technigues of determination of water and fat soluble vitamins

including microbialogical technigues, Human nutrition: Biological values &

w g

il
Wo® g A
A T O
'|ﬂ.' § 51,'.1:;':“[
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andd estimation of enzymes, Cerbabydrales, essental amino acids, proteins

and lipids.

Relerences Books

1. Chemicol analysis of food By Pearson.

2, Intreductions o food science and technology, series by GUF.Stewart and
MLA Amering Academic process.

A Applied chemiziry AText book For Engineers and technodogists by
H.D.Gesser.

4. Food analysis by Mielson.

5. Food additives by 5.W. Mahindry { APH) publication.

6. Jocob (M.B) chemical Analysis of food and food products (Van Nostrand
cin Mew York)

7. Analytical chemistry of foods {C.S.James) Blackic Academic and
prolessional

8. Food Analysis principles and lechniques D. W. Grusmwedel, J. R. Whilaker,
Mercel-Dekker,

9.  Food analysis Theory and practice Y. Pomeranz and C. E. Meloan, Chapman
and Hill.

10. Food Analysis 2nd edition 5.5 Melsen, Aspen publishers

1l. Food analvsis, A, G, Woodman, MeGraw Hill

Semester @ 1V

Coarse Mome: Anolysis of Olls, Sopps. Fertilizers, spd Course Code: ACHETE-635

Pesticides
Course type 1 DSE-14 2 Hes" Wook

Total contact howrs : 30 Hrs  Theory Credii: 2 Marks - 50

Leprning outcomes:
On completion of this course, the studants will be able:
Iy Swpdenis will gain pretn:'L'nL} in amalyzing oils and fats, including determining various
parnmeters like softening point, lodine value, and wpvml'-.,.nm-n vitlue
2} They will leam about soap analysis, including methods for assessing saponification and
unsaponifiable matter,
1) Deterpent analysis will cover active ingredient determination and estimation of critical
micelle concentration
q41  In fertilizer analysis, siudents will understand fenilizer classification and assess MPK
values pnd chemical composition.
3) Addivionally, they will study pesticide legistation, chemical structurés, application
dosages, and specific pesticide analysis technigues
1 Thess skills prepare students for roles in gualiey conatrol and regulaGon LLIITI|'I|IEFI;,,.L in o
industries related o olls. fars. detergents, fertilizers, and pesicides. P = ” p\""“j
I‘i"—# 1_“ A2

qf“’ﬁcr““; R

Pd.Sc. Analytical Chemistry 1P & IV Semester offective from 2028-25 & un




FOR PG COURSE IM AFFILIATED COLLEGES OF DR.BAMU, CHHATRAPAT)

Unit-1 : Analysis of Oils, Fats Soap and Detergents

Intreduction W natural oils end fas, Analvsis of oils and fats, Softing point,
Congent point, Titer point, Clobd point, lodine, Sapenificotion, acid,
Hydroxyl, R-M and polenske values, Elaiden test. Introduction to soaps;
Amalysis of sonps, for saponification, Unsaponifiable and unsaponified
maller in soaps, Estimation of free alkali and phenol in soap, Classification
of detergents (in Brief), Analysis of active ingredients from detergents
(miethylene blue and hyamine 1622 method), Estimation ol CMC, Chiorides,
Totol phosphates

Unit-IL :Anulysis of fertilizers

10Hrs

Classification of fenillzer, WPK wvalue, Chemical composition of

superphosphate, Lime and Potesh fertilizer, Analysis of commercially

gvailable lertilizers for M, P& K

Unit-1EL : Anabysis ol pesticides

Legislation and recent smendments with respect 1o pesticides materials,

[0H iy

Mames of pesticides and their chemical structures. | Application dosage of

different pesticides, . Analysis of specilic pesticides.

References Books

4

3.

10,
11

Chemical analvsis of food By Pearsomn.

Introductions to food science and technology, seres by G.F.Stewart and
M.oA Amerine Academic process.

Applied chemistry .AText book for Engineers and technologisis by
H.D.Gesser,

Food analysis by Miclson.

Food edditives by 5.M.Mahindry (APH) publication

Jacob (M.B}) chemical Analysis of food and food products (Van Nostrand
oo, Mew York)

Anabytical chemistry of foods (C.5.James) Blackie Academic and
prafessional

Food Analysis principles and techniques D.W.Gruenwedel, 1.R. Whitaker,
MerczlDekker

Food anzlysis Theroy and practice ¥.pomeranz and C.E.Meboan Chapman

and Hill T?f.

Food Analysis 2nd edition 5.5 Melsen, Aspen publishers ﬂﬂf *!'.+

Food analysis, A, G, Woodman, McGraw Hill xi #p- 4
L]
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Semester < IV

Course Mame: Analysis of Ores, Alloys & Cosmetics Coorse Code: ACHETE-654
Course type : DSE-15 2 Hrs! Week
Total contact hours ; J0 Hrs  Theory Credit: 2 Morks ; 50

Learming autcomes:
On completion of this course, the students will be able:
[} Stuwdenis will leam (0 analy#e varous oreés such s dofomie, bauxite, and zing blend
far their major constituents using standard mathods.
2} They will also study the composition, properties. and inalysis of alioys like brass,
brones, and stainless steel.
3)  Analysis of building materials including cement and plass will be covered, focusing
of mijor components and tvpes.
4} In cosmetic analysis, students will evalusie raw moterials, odditives, and legislation
related (o cosmelics, and analyze physical and chemical consiiiuents of skincare
products, creams, lipsticks, end lotions.

31 Additonally, they will explore wood, pulp, and paper analysis, including methods lor
determining cellulose, moisture, and other key parameters,

Unit-1 : Annlyvsis of ores and Alloys: 10Hrs

Analysis ol ores: Compesition and analysis of Dolomite, Bousine, Himinite,

Fime blend, bematite, pyrolusite and calcite for their maijor constineents using

ane ol the standard methods of analysis

Analvsis of alloys: I'_'umpa-slttun, Properties, uses and analysis of : Brass,
Bronze Solder, Stainless Steel, Monel-metol, sun-metol. Silver coin For their

major constituents using one of the standard methods of analvsis

Analysis of Cement and building materials: Types of cement, Sampling,
Analysis of- Silicon dioxide, Aluminum oxides, Perrie oxides, Calcium
oxide, Magnesium oxide, Sodium and potassium oxide. Analysiy of Glass;

Types of glasses, Determination of lead and lead glass.
Unit-Tl :Cosmetic Annlysis: 10Hrs

Introduction 10 cosmetics. b) Ewaluation of cosmetic materials-raw
materinls, additves, colowrs, perfumes. ) Legislation and recent

amendments with respect to cosmedic matzrials, &) Anilysis of Physical and

chemical constitusnts of ; Sk powder , Creams , Lipsticks , Lotions 4




MEP-2020 BASED CURRICULAMN! FOR PG COLIRSE IN AFFILIATE

Unit-111 : Amalysis of wood, pulp and poper: 1 rs

Wood: sampling, determination of methoxy proup in wood. A briel ides of
anglysis of moisture in wood chips and sow dust by toluene methods.
cellulose in wood. Pulp: Introduction, sampling. determinstion of cellulose
in pulp, permangnnate number of pulp, copper number of pulp, Paper:
Introduction, sampling, determination of reducible Sulphar in paper and
paper boards, moisture in paper, ash in paper, starch in poper, cellubose in

paper, copper number of paper, acid-soluble iron in paper

References Books

I. Hillenbrand Lhundel, Bright and Hoffman, Applied inorganic analysis,
John Wiley.
2. [, 3, Jeffery and, J. Halchinsion, Chemical methods of rock anialysis.
3 Snell and Biffen, Commercial methods of analysis. )
4. P. G. Jeffery, Chemical methods of rock anadysis, pergamon
o, Rieche, Chutline of indusinal organic chemistry, Butier wosth,
b, Kenl, Rieg's Industrial chemiziry, Rain hold
1. F. ). Welcher Standard methods of chemical analysis, a series of volume
Robert and Krigeper Publishing Company
g, Metallurgical analysis by 5. K. Jain and K, &, lain
Semester ; [V
Course Name: Microblal and Clinical Analysis Course Code: ACHETE-A57
Course bype : DSE-16 2 Hrs! Week
Total contact howrs : 30 Hrs  Theory Credit: 2 Muarks ; 50

Lu.m_ﬁ:i outcomes:
On completion of this course, the students will be able:

l

-
i

3
4)

5)
fi)

m.5e. Analytical Chemistry LIl & IV Semiester effective from 2024-25 & onwards

In Migrobial Analysis, students will grasp microbiology fundamentals, including
microorganism types and growth factors, and learn sterilization and disinfection
technigues.

They will conduct sterility tests and leam sbowl microbial isolailon methods.

In Clinical Analysis, they will understand body fluid composition, collection, and
preservation technigues.

They'll anolyze constituents like pH, ghecose, and wrea in blood, and uric acid, slbumin,
and creatinine in serum,

Immunclogical methods for wrine analysis will be covered,

Additionally, students will determine wvitemin levels in body fluids, leaming about

vitamins' functions, deficiencies, and analviical methods, such as spectrophotome
and fluoremetry. ( S L o0

Py W

Lk
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Unii-I :Microbial Analysis

ai Introduction 1o Microbiology, Application o pharmagy, Study of
different types of micro-onganisms (Bacteria, Yiruses, and Fungs) worl
morphology, o2l characteristics, habits, nutrition, reproduction, and
cultivation b) Isolation of important groups of bacteriy by- Toal viable
count, Stondard plate count. ¢} Microbial growth and factors affecting it
Temperatire, pH, Heavy meals {media), Relative humidity, Moleoular
onygen and Csmolic pressure. d) Sterilization-Principle, Methods used in
general and as applied 10 Pharmaceutical peodects. ¢} Disinfectants-
Classification, mode of sction, efficiency. Antiseptic techniques: Sterliny

tests for bypical Pharmaceutical produsis

LUinit=-11 :Clinieal Analysis

Introduction: Body Auids: Composition, Colbection and Preservation of
body Auids and detection of abnormal levels of cenain constituents lending
to diagnosis of discases and disorders, Analysis of constifuents of
physiological fluids, | .Blood -PH, Glucose, Urea. 2.Sennn-uric acid, todal
prdEn, slbumin, ;uh-lhl'.._';". A eatkn, Barbatureies, alkaline |'_“-1"r|.li|:l|'..l.lus-l.‘.
acjd phosphatose, biluruban, cholesterol, amylose, crenlining carbohydraies

Urine- Immunological methods: General process of immune response,
Antibody-Antigen  rio, Procipitation  reagtions.  Enzyme  linked

immrunasorbent mssoys ELISA

Unit=T01 ; Determination of vitamias in Dody Muid

Classification of vitamins with example. Each vitamin must be explained
with respect of Tunctions. deficiency discnses, doly rL'q:lin:m-:n!, and
analviical method 1) Retinol {determination of retingl and serum carolene in
serum wsing TEAS, Wit D3 (cholecaleiferol), Vitamin B (Tocopherols,
Determination ol serum tocopherol by specirophotometry by dipyridyl
methadd, Vitamin Bl (ihiamine delcrmination by flurometovl, YVitomin 82
(riboflavin; Photofluorometric  method), Vitamin Ba  (Pyidoxine,
Fluorometric determination of Xanthurie aced), Micotinie acld and Miacin
determination by fuoromitry, Ascorbic adid (vitamin -] Volumeine

method using 2.6 dichlerophenol method, colorimetric determination of

iI:I]l;I'!-\'_"r-rlll': ascorbate, e

1 s

10Hrs

[iHrs
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Referenees Books
1. General Microbiology- R, V. Stainer b edition
. Principle of microbiology- A 1. Salle
3. Microbiology- Mleczar
4. An Introduction o Practical Biochemisiry, David Plumimes
- Biochemical meilods, 5. Sadasivam, A Manickam
. Standard Methods of Biochemical Anslyvsis. 5.R. Thimmuaiah

Semester : 1V

Course Name: Research projeci-2 Coirse Code: ACHERP-699
Course type : Reszarch project 12 Hrs! YWeek
Total contmet howrs : 180Hrs Theory Credit: 6 Marks; 130

— = i

Learning outcomes:

On complétion of this course, the students will be able:

Al the end of the course, the stwdent will be able to:

f. Rnow how 1o carry oul lleroiure survey by using various search engines and

datehase
Flasdle variaus chemicala, solvenis, instriments and others
Perform reactions, monitaring by TLEC
|:1IJ||J'.|_..1|.I\. b leehy TH TR

| 0, [_|:'|J$.'£.|.ip|||,| Eill.: Slruciure I.J:-I_II_'E.i'HiI_: CEumgsl il & Oy WSImE ;.pl:..;'iri:I ||.'I.'||i'|||.|!..L"-'\.
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MEFACE

Mational Education policy 2020 has been intensely debated policies come into existence. In
January, 2020 UGC has given the guideline for Leaming outcome based curriculum framework
{LOCF pwork towards mare holistie experience for the students . while focussing not just on
snowiedge delivery in higher education but also on the application of knowledge through field
and toboratory work and emphasis on application of knowledge 1o real life experiences, LOCF
i5 student-centric education in the context of development of personal, socinl, professional and
acuired knowledge requirements in (heir career and fife building, which focuses on measuring
student performance through outcomes, It includes the knowledge, skills and attitudes
enhancement in the students ,

The aspects of LOCF is all-round development of the students, skill acquisition outside chosen
subjects ond research were undetermined but NEP has changed all of thess in one stroke. The
prominent features af the NEP frmmework ore;

»  Siudent centrie education

Flexibility in posteraduale programmes
Multiple entry and exit points

Skill based & outcome base education
Creddit based cvaluntion system
Admdemnic bank erédiis

LR s A

Holso locuses on evaluation of owcomes al the program by considering the knowledpe, skill
und behaveiour af & students afier completion of two year program. The edecational (riengle
af Teaching-Learming and Evaluation process is the unique features of the OBE approach, The
cummiculum  practices such as Competency based curriculum, Tatlor-made curriculum
developmanl, spades. curricalum principles, Blooms Taxonomy ond further use of assessmeni
methodologies like, Morm-reference testing and Criterion reference testing. ete [s belnp
practiced since decades. It i ulso interesting 1o know thar, globally, different countries and
universities adopls the ourriculum development models ‘wpproaches such as, COIO {Conceive-
Design-Implement-Operate), Evidence based education systems approach, ctc as the sciemtific
and sysiematic approaches in curricalum design.

Maharashtra stste government and the authorities of Dr. Babasaheb Ambedikar Marathwada
University. Chhatrapati Sambdaji Nagar has decided to implement Mational Education policies

2020 from the academic year 2023-14 for postgraduste program with oulcome based
education

As per guideline of OBE the department has prepared curriculum for Master of science in
chemistry with specialization Inorganic chemistry, Organic Chemistry, Physical Chemistry and

self supported Analytical Chemistry . The OBE syllabus will help to improve the quality and
employability of the Posi-graduates of the university department. W*"“"ﬂd ard U

F.-ﬂ'l.lln H:'l.l'mi“ .ﬂ'l.‘l""‘l .
Board of Siudaus| Ermisiry 51-&'*1'"" '.'l!-"

Dir. Babasaheh Ambadlar \13:;!“'3‘ ‘
Chhatrapati SamibgaiPh

M.5c. Organic Chemistry 11l & IV Sémester effoctive from 2024-25 & onwards -
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1. | Vision Statement:
A Masier of Science (M.Sc,) in Chemistry is a postgraduare degree that provide students
with in-depth knowledge, rescarch skills, nnd practical expertise in the lield of chemistry.
| Some of key points of our M. 5¢, Chemistry program are mentioned below:

|. Comprehensive Core Curriculum: Our course having a strong core curriculum covering
fundamental principles in organic, inorganic, physical, analytical, and drug chemistry.
This foundational knowledge is crucial 1o build a solid understanding of the discipline.

2, Specialization Options: To cater to the diverse interests of sudents, studenis have
option 1o select different specialization. We are offering three specializations viz,
Analytical Chemistry, Drug Chemistry und Cwganic Chemistry. By choosing a
specialization, students can focus on topics that align with their career aspirstions and
resenrch interests.

. Research Emphasis: Research is o crucial aspect of an M.5c. Chemistry program.
Students have opportunities 1o work on research projects under the guidance of
axperienced faculiy members. This hands-on experience will enhance critical thinking.
problem-solving skills, and izboratory technigues.

4. Modern Analytical Techniques: The course will provide the training or [nlemretation
in modern analytical techniques, such a8 spectroscopy, chromatography, miss
spectrometry, and so on. Proficiency in these techniques = vital for conducting
pdvanced research and for industry applisations.

%, Green Chemistry and Sustainnbility: Incorporation of principles of green chemistry and
sustainability inte the curriculum will promote awareness of enviranmental impact and
encourage students to develop eco-rendly solutions

ad

Owerall, the vision for M. Sc. Chemistry course 5 0 produce well-roundead, skilled, and
ethical chemists whao can contribute mexningfidlly 10 sclentific sdvancements-and societal
| needs

P2, | Mission Statement

The mission of the M.Se. Chemisicy program is to provide advanced education and

é:ralning in the field of chemistry., Studemt will get the understanding of chemical
principles, analytizal technigues, and specialized knowledge in various sub-disciplines.
The program aims to foster eritical thinking, research skills, and ethical practices among
students, enabling them to contribute significantly to scientific advancement, innovation,
| and socicial needs, Further, program focus 15 fo cncournge the students to stand in 1
. competitive examinations in the field of chemistry such as NET. SET and GATE and
contribute to the academic field. To bring susiainable progress of society by nuriuring
chemistry with responsibilities. To create and mainiain programs of excellence in the areas
| of research, education and public outreach. [t will produce students who are knowledge in
chemistry and can think critically. To develop the researcher and scientist in chemical
| gelence through post-graduate education and research programme. To develop the

|
| competent manpower with technology-based experimentation mﬂhudulﬂgjg!. and t?hn:.

i
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Ihnﬁt& Fract'u:-:ﬁ for business and industries. To undertake projects to solve field basc |

problems. To provide student centric [earning focilities for the development of overall

persenality of learner

I
|
[ 3.

Eligibility Criteria ; Candidate has pussed Bachelor's Depree Examination wilh
Chemisiry os ong of the mijor subject, eligible for M, Sc. (Chemisiry) for all thres
specializitions. Further, B.5¢. Forensic Science student is cligible only for Analytical
Chemisiry specialization

Assessment and Evaluation: 40 % internal & 60% wniversity cxam

Duration of Course Programme : Two years

I
I
!

L

Credit Allotted for two year master programme in chemistry : 88 Credit

Semester- | : 22
Semester-11; 22
Semester =11 ; 22
Semester-[Y ;22

k.

amre

{ und encournging (o spproach complex challenges with creativity and sciemtific reasoning

I

Program Ohjectives:

M. 5S¢, in Chermistry progrom aims Lo provide e following objectivis!

I Provige the Advanced Rnpwicdge: The program aims (o provide the corc/bosic
concepis In chwemigiry, ru:l'|:-|‘_|h_|1 Qrganle. (norganks r.-l'_':.'_.i-._::t!_ wd amalyvicat chemistr
while nlso cxploring interdisciplinary areas

2. Provide the Research Skills: Stodents will et the research-orignted enviconment in the |
depariment and lesms (he laboralory lechnigues snd methodologies reguinad in the

ressarc

J. Urelne Anaivugal Thinking: We will encowrage the students to creale analytical thinking

4, Ability of Communication and Collzboration:
o the program, students will work on their abilitics to present and discuss scientific wews

clearty and work collaboratively with others

Program O icomes:

The program owtcomes (PO') are the statement of competencles! abilities, POs are the
staterment that describes the knowledge and the abilities the post-graduate will hove by the
end of program studies.

ik In=depth and detailed functional knowledge of the fundamental thearetical concepis and
experimental methods of chemistry.

I\
G
=
' o A
~ WO e e et

2 et P ..1“"

M.5c. Organic Chemistry 11l & IV Semester effective from 2024-25 & o7 vards
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ii). Applyfimplement interface between on the one hand, the history of chemistry and
nalural science and, on the other hand, issees pertaining to the areas of modern iechnology,
health, ond environmeant,

iil). Skills in plonning and conducting advanced chemical experiments and applying
sirectural-chemicnl characterization echnigues

v} Bkill in exmmining specific phenomena theoretically andor experimentally

v} Generation of new scientific insights or 1o the innovation of new applications of
chemical research,

9, | Course Program outcome
Course Progrom Outcomes ore developed through the curriculum  (curriculan/en-
curricilar-extra-corricular gctivitizs). The program culcomes are atfained through the

course implementation, As an cducator, one must Know, which T COWrSe
isconbeibuating ", 5o thi one con desipn the leaming experiences. select teaching method

gnd design the lool for assessment.

M.5c. Organic Chemistry 11 & IV Semester éffective from 2024-25 & onwards n
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DR. BABASAHEE AMBEDKAR MARATHWADA UNIVERSITY,
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MNational Education Pelicy-2020
Outcome Based Curriculum
For

AFFILIATED COLLEGES

Faculty of Science & Technology

Two Years Master of Science in Chemistry Programme

Subject : Chemistry
Specialization : Organic Chemistry

(Semester 11 & IV)

{Effective from 2024-25)

w"‘

'j‘-

%“‘*“*o:; ol

ilﬂ[';_'-.l'{aﬂ{afrcdll distribution structure for Two Years Programme with
‘h}iﬁjple Entry and Exit options

M.5¢. Organic Chamistry [l & IV Semester effective from 2024-25 B anwards
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Class: M.5c. Sccond Year Semester: III™  Speciulization Subject: Organic Chemistry

[ i .l.ml‘lﬂg Marks
Scheme Credils Assignd
{Hrsd week)
Course Fn‘i.lﬂl]: Comrse Name pr | Total Cont | Uni Total
ype . The | Practi Then ae | Credits | § Exnm. | Marks
ey cal ry l::: Eval.
OCHET- 600 | pge.s | 2 45 &0 i
{org. Chem.) sl i )
OCHET- 601 | psc-18 F p ot | 49 | 60 100
: forg. Chem. ) ) | )
Major OCHET- 802 | per 1 : 0 | 30 50
Mandalor {org. Chem,) 1 i ¥ L ‘
'E'-s e OCHEL- 603 | DSC-18 3 | 38 | 50 |
(org. Chem, - 4 - | 2
Lok eaurgs) | ap
QOCHEL- 604 | DSC-19 | I 20 10 A0
: |
{org. Chem, | - i R 2
L.nh coarse) | [
OCHETE- | psg.9 ) | R 20 | W | A
- all (org. Chem] " -
5 . OCHETE- DSE-10 : | : 20 30 50
[l:hl:ll.'l_t L] J ] . 1 -
any Twa | | targ. Chem) . — AT L
from pod | OCHETE- CiSE-1 | | = - 10 1 5
of il {org, Chem) bt ) )
COuFses) —r - T
OCHETE- DS5E-12 I = ) ; ] 20 30 A0
608 (org, Chein) . |
Research | OCHE-RP- | Research : I 40 60 100
Project 649 Project - |
Total 14 |16 14 |og| 2 (220 | a3y | 330

Course code Momenclaiure :

DSC-Discipline Specific Core course, DSE- Discipline Specific Elective,  T-Theory,
L- Labornfory course, OCHET- Organic Chemisiry Theory Caore course , OCHEL- Organic
Chemistry Laboraiory Core course, DCHETE- Organie Chemistry Elective Course,
DCHE-RP- Ckganic Chemistry Research Project

M.5¢. Organic Chemistry 1l & IV Semester effective from 2023-25 B onwards B
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Class: M.Se. Second Year Semester: TV™ Semester specializaiion Subjeci: Organic Chemistry

- | Teackhing Marlis
Scheme Credils Assipned
r C ; fHr wepk)
I':“:" 43:; Course Mame Pr | Twial Cont | Unl Ttal
P The | Pracet Thes | me | Credils | L Exam, | Morks
ary il ry tiz
{ al Eval.
OCHET- 650 | e | T il T
{orp, Chem.] : . ) .
Major OCRET-631 | psc-an 4 - a 1 ot | 4 40 i
(orp. Chiem.) |
i‘_'-""dﬂm* OCHET-631 | per o T N 30 | 30 50
Dsc forg. Chem.) - | [
QOCHEL-63) | D&C-13 i | | i) 30 An
(org: Chent, . 4 | 3 Ip
1 Lob cowse]
OCHETE- | pse.i3 ) ) 0 | 30 50
- (i34 {org. Chem) - ) = )
Ak e I = = e
OCHETE- — i 30 50
(Choose | za= DSE-H4 5 ; 2 ]
o T : N :_rrﬁ_rg. Lhem) T
fram poal CHETE DSE-15 = | 1 50 | £
al a6 w1t Chierm - = 1. -
COAIFsag | OCHETE- crateqy : i e - . 1 M SE— _EE." ._i]_ _; _.:|
631 | (ory. Chem) ' : ' X
Research | OCHETE- Riesearch - ) 6 o | - N 1
Praject HP-699 Project-2 | -
Total | 14 | 16 4 | of| #& |30 j3y |
Course code Momenclature :
DSC-Discipline Specific Core courge DSE- Discipline Specific Eleciive, T-Theory,
L- Laboratory course, OCHET- Organic Chemistry Theory Core course , OCHEL- Ovganic
Chemistry Laboratory Core cousse, OCHETE- Osrganre Chemsiey Elective Course,

DCHE-RP- Organic Chemistry Restarch Project.

M.5c. Orpganic Chemistry 11l B IV Semester effective from 2024-25 & anwands
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Semcstor-111
Course Name: Structural Elucidation by Spectral Methods
Coarse Code : OCHET-600
Couwrse type: DSC-15
Total contzct howrs: 60 h (04 hWeak) Crodits: 04 Marks: | 00

Course Outcomes:
On the completion of course, students will be able to:
I. Review elementary concepis of nuclenr magnetic resonance spectroscopy and delve into spin-

spin couplings, factors affécting coupling constants, and spin sysiems like AR, AX, and ABX,

I

Explore techniques such as INEPT, INADEQUATE, and the Nuciear Overhauser effect.

Lan

Crasp elementary concepts of ''C NMR spectroscopy, including chemical shifis for various

carbon types and the impact of substitucnts on Lthese shifls.

4. Understand the fundamentals of mass spectrametry, Including ion production methods, ion
annlysis, fctors affecting fragmentation, and the interpretation of mass speclra

5. Explore fragmentation patterns for various functional groups and phanomena [ike the
molecular jon peak and MeLafferty resrrangement

&, Grasp the principles of Mbssbauer spectroscopy, understanding factors inffuencing line
position and shape, including the iscmer effect and guadrupolz splitting.

7. Integrate UV, IR, 'H NMR, "'C NMR and Mass data 1o solve complex and deduce thre

SIS,

UNIT-1: Nuclear Magnetic Resonance Spectroscopy ('H NMR) i12 k)
Elementary ideas (Recapitulation); Spinsspin couplings, Differemt rypes of couplings. factors
affecting om coupling constants, Karplus equation, Spin sysiems (AB, AX, ABX, AMX), Rate
processes, spin decoupling, shift rcagents, MWoclear Overhauser effect (NOE), TNEPT and
INADEQUATE.

UNIT-I: “'CNuclear Magnefic Resononee Speciroscopy [12h]
Elementary idens, instrumental problems, chemical shifts {aliphatic, olefinic, alkvne, aromatic,
hetercaromatic and cerbonyl carbons); Effect of substituents on chemical shifts.

LUNIT-ILI: Mass Spectroscopy |12h]
Introduction, fon production (E1 C1, FD and FAR), icn analysis, jon abundance, factors affecting on
fragmentation, ragmentation of differcst functional groups, molecular ion peak, isotopic peaks,

metnsmble peak, Witrogen rule, McLafferty resmangement, Retro-Driels-Alder regetion, | g

il

T

i Se,. Drganic Chemistry 1 E 1V Somester effective from 2024-25 &
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Iniroduction, ion production (EI, CI, FD and FABY), jon analysis, ion abundance, factors affecting an
fragmentation. {ragmentation of different functional groups. melecular fon peak. isolopic peaks,

mgtasiable peak, Nitragen mle, MclofTerty reormangement, Retro-Diels-Alder reaction.

UNIT-IV [12h]
Problems based on joint applications of UV, IR, "H NMR, “C NMR and Mass speciroscopy.
U'NIT-V [12h]

Muosshauer spectroscopy: Principle, fctors affecting the line position and shape, isomer effect and
Quadrupole splitting iron salt like compounds, complexes, carbonyl compounds {lemperature
dependence of dsomer shift and Chsudrepole splitting in simple compound and coordination,
polynuctear complexes), Mumericals. Edectron Spin Resonance Speetroscopy: Introduction,
principle of ESR spectroscopy. presentation of spectrum, hyperfine splitting in various structures
by perfine splitting diagram ol representative examples, faciors affecting the magnitude of *g* values,
Zeror Nield splivting, Kromer's degeneracy, Anisotropy in the hyperfine coupling constant, eleciron
delocalization, instrumentation and applications,

Reference Books:

I Inroduction o Spectroscapy: D: L. Pavia, G. M. Lompman, G, 5. Kniz

1. Spectrometric ldentification of Organic Compounds: B, M. Silverstein & F. X, Webster

'C NMR Spegtroscopy: G. C. Levy, R, L. Lichier, G. L. Nelson

4, apectroscopie Methods i Drgamic Chemisimy: D H, Wiliiams & 1. FlemmingAbsorption

3. Spectroscopy of Qiganic Compounds: V. M. Parikh

0, Mass Speciromertry: K. G Das & James

7. Coordination Chemistry by Experimental Methods: K, Barger
B. Coordination Chemistry vol. 11 E. Martell

9. Physical Methods for Chemistry: R. 5. Drago

10. Structural Methods in Inorganic Chemistry: E. A, V. Ebsworthd D, W. H. Rankin
1. Organic Structure Analysis: Phifips Crews

Semester-I11
Course Name: Reagents in Crganic Synthesis
Coorse Code:QCHET-601
Course fype: DSC-16
Total contact hours: 60 b {4 h'Week) Credits: (4 Mrks: | 00

Course Duicomes:
Chy thie completion of course, students will be able to:

I, Exploremetal and non-metal basedoxidising agenls for functionil group trurﬁw‘?n:tlnnﬁ.
o W pi
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Understand the selectivity in the reagents for carrying oxidations
Learn the wility of the reagents
Explore the suitable methods to carry out oxidation and dibydroxylation

LA Ea lad kS

Explore the synthetic utility of various hydride transfer reagents for reduction of functional

EFOUPS

6. Understand the preparation and applications of organic reagents for different tvpes of
reaclinns

7. Utilize the variows organometallic reagents for carbon-carbon bond formations

8. Achieve the preparation of yiides and thelr synthetie utlity]

UNIT-1 Oxidation |18 h|
(o) Oxidation of akeohol loaldehyde, kelone or ackd: Jones reagent, Collins reagent, Fetizones reagent,
PCC, PR, PFE, Activated Moz, Chromy! chloride {Etard reaction), TEMPO, CAN, NMO,
(b} DMSO activated oxidation of slcohols 1 carbonyls: Kornblum oxidation, Moffan-Plizner
oxidation, Parikh-Docring oxidation, Albert-Gioldman oxidation, Swern oxidation and Corey-Kim
axidation
(o) Oxidative cleavage of Carbon-Carbon double bonds; KMy, Ozonolysis
{d] Uxidations using Sellz, Phieler and reloied appheations of the reagenis.
(e} Selective cleavapes of functional groups: Cleovage of glycols, 107, PB{OACK
(0} Dibydroxvlation of alkenes: (i) Os04; Milasdibyvdroxylation, Upjohn dibydraxylation and
Johnson-Leimux resction (il Ruthenium tetroxide
UNTT-11 Reductions [11 h|
{a)} Catalytic Hydrogenation under homogeneous and heterogenecus conditions; Reduction of
alkenes, alkynes, nitriles, oximes and nitra compounds; (b} Reducton of carbonyls, aclds, mmides.
esters, lactones, laciams, cynides, imines by boron and aluminium based reagents such as LiAlIH4,
LiBHa, LA{OEt:AIH, MaBHa, Ca{BHs)s, Zn(BHak, DIBAL-H, BH2. THF complex, Catechol borane,
Disiamylborane, Thexylborane, IP:BH, IPcBH: {c) Reduction of carbonyls to hydrocarbons:
Clemenson reduction, Walf-Kishner reduction (d) Birch reduction and related reactions
UNIT-111 Organic Reagents 112 k|
Preparation and synthetic applications of DCC, EDC, DD, [3 Dithiane, LDA, DMDO,
lodoxybenzoic ackd, Dess-Martin Pericdinane, Diszomethane, Lawesson's reageni.
UNIT-TV |06 k)
Yiides and Enamines
r sterenchemical a5
e

Ylides: Preparation and thelr synthetic applications along with thei

MLSc. Organic Chemistry I & IV Semester effective from 2024-25 |
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(i} Phosphorous ylides: Winig, Wittig-Hormer, Homer- Wadsenh-Emmions reactions
(i1 Sulphur ylides: Corey-Chavkovskyepoxidaiion, cyclopropanation end axiridination reactions
Enomines: Generation & application in organic synthesis with mechanistic pathways. stork enamine
reaction
UNIT-V Formation af Carbon-Carbon banids via arganometaflic reagents 112 h|
Synthesis and applications of organo Lithium, Magnesium, Titanium, Cerium, Copper, Chromiom,
Zinc. Boron, Silicon, Cadmium, Palladism, Tin
Refercnce Books:

. Drganic Chemistry: Clayden, Greeves, Warren and Wothers

2 Stereachemiziry of Orpanic Compounds {Principle and application): D). Masipuri

-
|

Siereochemistry of Drganic compounds: Ernest L, Eliel [ Semuel H Wilen

4 Organic Synthesis; W, Carruthers

3 Qrganic Reagenis: Ficserd Fheser

i} Organic Synthesis: M. B, Smith

7 Advanced Organic Chemistry; Part A and B: F AL Corey & R. ). Sundbery
b MModern Organic Syathesis: An Introduction: G. 5. Eweifel& M. L Mang
A Guidebook To Mechanism [n Organic Chemistry: Peter Sykes

|0 Crrganic Synthesis Concepts, Methods, Sterting fiasterials: | Fubrhop. G, Penzlin
I Crrpanic Chemistey: An Tntermediate Text: Rober ¥ Homfmann

I L Advianced Organic Themistry: Jerry March

13 Dispamic Synihesis: ®, (. T, Norman amd o

4. Mame Renctions: Jie Jack Li

Scemestor-1110
Course Name: Pericyclic Reactions and Free Rudicals
Conrse Code:OCHET -6412
Course type: DSC-17
Total contact howrs: 30 h (02 h'Week) Credies: 02 Mlarks:30

Course Outcomes:
On the completion of course, students will be able 1o;

|. Understand the photachemical and thermal reactions

et

Classify the various types of pericyelle reactions
3. Apply the orbital correlation and Frontler molecular orbital methods for perteyelicreactions

4, Predice the siereochemical cutcome of pericvelic reactions 4 ¥ n

,ai,‘:..': '..d_..-" F“f"'
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5. Understand various free radical reactions

LNIT=1: Pertcyclie Reactions-1 [10 k]
Features and classification of pericyelic reactions, Phases, nodes and symmelry properties of
molecular  orbital in  ethylene, 1.3-butadiene, |3,5-hexatriene. Allyleation. allyl radical,
pentadienyleation and pentadieny| radical. Thermnal and phatochemical reactions

Electrocyelic reactions: Woodward-Hoffmann sefection rules for electrocyelic  reactions.
Explanation for the mechanism of electrocyelic reactians by: (i) Symmetry propertics of HOMO of
open chain pariner; (i) Conservation of orbital symmetry and orbital symmetry correfation diagram
anek (1ii) Huckel-Mobius arvematic and antiaromatic transition stue method

UMIT-IL: Perieyclic Reactions-11 [10 k|
Cycloaddition reactions: Diels-Alder reaction. Woodward-Hoffmann  selection  rules  for
cyveioaddition reactions. Explanation for the mechanism of cweloaddition reactions by 1)
Canserviition of orblial symmetry and orbital symmelry comélation diagrains 2) Fukui Fronter
dolecular Cebital (FWI0H theory and (1) Huckel-Mobius asomatic and antiaromatic transition siate
method. Endo-exo selectivity in Diels-A lder reaction and it's explanation by FMO theory, Examples
of evclonddition reactions

Sigmatropic reactions: Selection rules for [ig] shifts. Cope, degenerate Cope and Claisen
rearrangements. Explunation of sigmatropic reactions by (i} symmetry properties of HOMOY (ii)
Huckel-Mobius aromalic and antiaromatic irsnsilion siaie method, Inbrodoction o chelotropiz
reaclions and the explanation of mechanism by FMO theary.

UNIT-11:Free radical reactions (10 ki
Imroduction, generation. stability, reactivity, characieristics, structural and stereo chemical propernics
of free radicals, Persistent free radicals,

Reaction of free radicals: Addition, substitutions, fragmentations, Oxidations and reductions,
Detection of free radicals, Homolysis and free radical displacement. Rodical chain reactions, Addition
and rearrangements, redical cyclization, reactivity of aliphatec and aromatic substrates at bridgehead,
Coupling of alkynes and arylation of aromatic compound by diazonium sall, Sandmeyer reaction,
Hunsdieker reaction, Allylic halopenations, MeMuorry reaction, Acyloin condensation, Birch
reduction, Bouvesuli-Blank reduction.

Helerence Books:

|. Advanced Organic Chemistry Pari A & Pan B: F. A, Carey & R, J. Sundberp B
e v
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I

. Advanced Orgamic Chemisury: Jerry March
. Drganic Chemistry: Clayden, Groeves, Warren &wather,

ik

q

. Dhgamie Chemstry: Stanley H. Pine

Lo

. Dhganic Synthesis: W, Camuthers

=1

. Dwrganic Synthesis: Nerman and Coxon

Semoster-111
Couarse Name: Organic Chemisiry Laboralory Course
Course Code; OCHEL-603
Course type: DSC-IE
Total contact howrs: 60 b (04 h'Week) Credits: 02 Mlarks:50

Course Duicomes:
O the completion of course, studenits will be able 1o
Understand the multisiep organic synibes:s
2. Explore the theoretical knowledge 1o predict the mechanism of reactions
3. Explore the purification technigquiss
1, Allow earry oLl various resclions

3. Determine the overall vield of the renctio

Contenis:

Preparations mvolving ol least two stoge based on mame reactions, condensitions, eyelo-
condensations, reagents and reamangemenis (a3 covered under the theory), Separation purification
of the product is desired.

|, Preparation of sulphinilamide from acetanilide

2. Preparation of benzilic acid from benzain

3. Preparation of acetanilide from pcetophenone via Beckmann rearrangement

d. Preparation of Benzanifide from Benzopheanane via Beckmann resrrangement

3. Preparation of para-nitroaniline from aniline

6. Preparation of para-bromoaniline from aniline

7. Preparation of epoxyketone from chalcone p-'”’" -f.\'"p

E. Anthanilic ecid to 2-lodoxvbenzoic acid :ﬂ;l'-l-f"" & P’"ﬂ' w1 an
| ﬂﬂ"' 4
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Heferenee Book:

| Prictical Cirpdnic Eh:mim:}': Yopel

Semester-111
Course Mame: Organic Chemisiry Loboratory Course
Course Code:0CHEL-A0:4
Course type: DSC-19
Total contnct howrs: 60 b {04 hi'Week) Credits: 02 Marks:50

Ciu rse Chitcomes:
(n the completion of course, students will be able 1o

|, Understand Lhe the use of green chemistry principles

t-d

- Explore the use of microwave and ultrasound irmadintion technique for the synthesis
3. Explore the purification techniques
4, Tprey out variows reactions

5. Utilize the knowledge of spectroscopic techniques for structure ilucidation

| — T —— O ————e e O P E P e T Y

Part-A: Preparations involving one stape bised upon the pgreen synihetic protocols (as
eovered in theory syllabus). (Minimum |0 experimenis)

Experiments will be based on wse of Miccownve and Ultrasound, Mild  catalysts,
Mechanochemistry, Water as solvent and solveni-ree reactions.

. Knoevenagel condensation

2. Hantzsch condensation

3. Biginelli condensation

4. Pechmann condensation

3. Preparation of |, I-bis-2-naphikal)

6. Various Multicomponent repctions

Part-BStructure elucidation of organic compounds and drups by spectral analysas

Use of UV, IR, "H NMR, C NMR and Mass. A minimum of 40 represeniaiive axamples should
be discussed

Reference Books:

I, Spectrometric Mentificetion of Onzganie Compounds: R. M. Silverstein and others (Bth ﬁqru
Wiley)
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2. Monograph on Green ChemistryLaboratory  Experiments;  Green  Chemistry  Taosk
ForcelCommittee, DST

Semester-111
Course Mame: Orzanle Photochemisiry and Green Chemisiry
Course Code: OCHETE-6{3
Course type: DSE-Y
Total condact hoars: 30 h {02 WWeek) Credits: 02 Mlarks: 50

CourseDuleomies:
LU the completion of course, students will be able wo:
I. Usiderstind the photachemical and thermal reactidns
2. Clossify the various rypes ofphotochemical reactions
1. Predict the gereochemical ouicome of photochemical resclions
4. Upderstand the concepd of gieen chemistey
5. Lilize the '-:::l:n.'-.'hrn_lg_'.' af Microwave and Ulrasound assisted renetions for Bioagclve

molecuies

LINIT-E:Photochemiisiry -1 [ 10 B]
Photochemistry of (x, &°) trmansivdons: Excited siale of slkenes, cis-irans [romerisniion,
pholochemistry  sate, electrecyclisalion and  Sigmatropic  reamangements, 4i x-methane
rearrangement,

Intermoleculir réactions: photocycloadditions, photodimerasation. Photoaddition  reactions.
Excited states of momatic compounds, photodimerisation of benzene, photosubstiiution resctions of

gromatic compounds and Phoio-Fries rearrangemant,

UMNIT-IL Photochemisiry-11 (10 k|
Pholochem isiry of (o, 7°) trunstlions: Exciled stale of corbonyl compounds, Momish-1 and MNorrish-
Il

Addition fo C-C muliiple bonds: Palemo-Buchi resction, photochemistry of alkyl peroxides,

hypahalites and nitriles, Barton reaction, Photochemistry of azo compounds, diszo compounds,
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azides ond diazonium sabts. Singlet oxyegen-photo oxygenation reaciions. Ene reaction, formation of
dioxelanes and endoperoxides. Chemiluminescent reactions. Oxidative coupling.

UNIT=ITT:Green Chemisiry (10 ]
Green chemistry, relevance and gonls, Anastas’ twelve principles of green chemistry-Tools of green
chemistry: aliemative starting materials, reggents, colysts, solvenis and processes with surtohle
exampies.

Microwave and Ulirasound assisied organic synithesis

Activation and specific effects of microwave and ulirasound irradiations, Neat reactions, solid
supports reactions, Functianal group transformations, condensations reactions, oxidations, reductions
reactions, multi-component reactions.

Use of Tonic liguids

Ceneral synthesis and propertics of tonic liguids, applications in varouws crpanic ransformations,

mullicomponen reaclions,

Reference Books:

L. Green Chemistry-Designing Chemisiry for the Environment. Poul 7. Anastass: [recy
Willkmson,
Lreen Chemistry-Frontiers in bemign chemical synthesis and processes. Paul 1. Anastosde

Triacy C. Williamson

3. Advanced Chganic Chemistry Part A & Part B; F, A. Carey & R, I Sundherg
4. Advanced Organic Chemistry: Jerry March
3. Organic Chemisury: Clivden, Greeves, Warren &wother.
6. Organic Chemistry: Stanley H, Pine
7. Organic Synthesis: W. Carruthers
B. Organic Synthesis: Norman and Coxon
Semester-[11
Course Name: Synthetic Organic Chemistry
Course Code: QCHETE-606
Course type: DSE-10
Total contact howrs: 3 b {82 h/"Week) Credits: (12 Marks: 50
CourselDuleomes: @//ﬂ; F‘x*‘ﬂﬂ
O the completion of course, students will be able 1o: \l"‘# At “ﬂ"""::wl-""

. i s L
| (o gPeen S R /
1. Understand the fvpes of reactions and rearranger """i““" 4 51,@.,#

M.Sc. Orpanic Chemistry (10 & IV Semester effective from 2024-25 & s ards
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2. Predict the applications of named reactions and rearmangements in organic symthesis

particularly natwral products and drugs.
3. Allow to utilze the concepl of carbon=carbon single and multipie bonds

4. Understand the concept of Multicomponent reactions and their utlity

UNIT-1: Name Reactions-1 (10 k)
Arndi-Eistert, Hunds-Diecker reaction, Basyer-Villiager, Dakin, Gabriel synthesis, Michael, Darzen,
Prins, Henry, Reimer-Tiemann, Hoffmann-LofMer-Freyioe, Disckmann cyclization, Chichibabin,
YVilsmeder, Ene, Ullmann réaction, Mannich, Strecker amine seid synthesis. Bamford-Steven, Baylis-
Hillmann, Corey-Fuchs Reaction, Julia olefination, Mukzivamasldol, Misusobu, Pelersen
olefination, Corey-Winter olefination,

UNIT-I1: Name Reactions-1 1 |10 ]
Woodward and Prevost dihvdroxylation, Shopiro, Ritter, Stille, Heck, Sonogashica, Suzaki, DT,
Chugaev, Petisis, McMurry reaction and Coupling. Ring closing metathesis (Grobb's metathesis),
& [dol-Tishchenko { Evans-Tishchenko resction), Ugi, Passerind, Biginelll, Hanzsch condensation
UNIT-II: Name Rerrangemenits {10 hi
Pummerer, Payne, Eschenmoser frapmentation, Brook, Wagner-Mezrwein, Woll, Semipinacol,
Epoxide mesrranpgement with Rwis acid, Dienone-Phenol rearrangement, Tiflenzaw-Demjunow,
Favarski, won Richior, Witciz, MNeber, Smiles; Fries, Curtius, Lossen, Schmidr, Steven. Hofmann,
lodolstonisatio

Reference Booksy

I Ovgamie Synchesis: b, B, Smith

Fd

Advanced Organic Chemistry; Part Aand B! FLA. Carey & R I Sundberg

i Modern Organic Syathesis: An Introdection: G, 5. Zweifel& M. H. Mantz

4, A Guidebook To Mechanism En Ocganic Cheoistry: Peter Svkes

5. Owganic Synthesis Concepis, Methods, Starting Materials: 1. Fuhrhop. G. Penzlin
B Orpanic Chemistry: An Intermediate Text: Robert V. Hoffmann

7 Advanced Organic Chemistry: Jerry March

B Oranic Synthesiz: B, O, C, Morman and Coxan

¥. Mame Reacuons: lie Tack Li

I, MName Reactions and Reagents in Organic Synthesis: B. P. Mundy, M. G. Ellerd, F. G. Favaloro

— _.1-.*'”;“1..1""“
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Semester-I11
Conrse Name: Bioorganic and Enzyme Chemistry
Course Code: OCHETE-607
Coorse fype: DEE-T1
Total contact hours: 30 h (02 b/'Week) Credits: 02 Marks:

Course Dutenmes:

O the completion of course, studenis will be able fo:
1. Understand the concept of bicorganic chemistry
2. Know about the tvpes of enzymes, siructures,

1. Understand the applicebility of various enzymes

UNIT-EIntroduction to Bicorganic chemistry [10 k]
Basic concepts, Pronimity effects in organic chemistry, Malecular adaptation, Molecular recognition.
UNIT-11:Enzyme Chemstry |10 k)
Introduction, Momenclature, (lassification and Extraction of enzyvmes, [ntroduction to catalysis and
enzymes; Multifuncrional catalysis, Intramolecular Catalysis, Mechanism ol enzyme action, Faclors
responsible for énzyime specificity, Enzyme netivity and kinetics {MichaelisMenien and Lineweaver
Burk plots), Enzyme Inhibitions (Reversible and irreversible), Sructure, Mechanism of action and
applications of o-Chymotrypsin, Ribonucleose, lysozyme and Carbopeptidase-A. Enzymes in
symthetic  organi¢c  chemistry, [Additions, elimingtions, substituticns, condensations,
cyclocondensations, oxidations, reductions and rearrangement reactions are to be covered]
UNIT-1ll:Co-Enzyme Chemistry [10 h|
Chemical structures of co-enzymes and cofsctors, Oxidoreduction (WADY, NADPT), Pyridoxal
phosphaie (PLP), Thiamine pyrophosphate {TPP), Biotin {C07 carrier), Haemioplabin (Og-eorrier),
Flavin (FMMN, FAD, FADH:) Oxene Reactions, Lipoic acid, Mechanisms of reactions catalyzed by
co-faciors
Reference Baonks

Bioorganic chemistry {A chemical approach to enzyme pction): Hermann Dugas

Biotransfarmation in Organic chemistry; K. Faber
. Enzyme structure and Mechenism: Alan Fershi

Enzyme cilalysis in organic symthesis vol. |: KartheinzDrooz and Herbert Woldmann

Hiporganic, Bivinorganic and supramolecolar chemistry: P 5. Kalsi and 1. P Kalsi,
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Semester-111
Course Name: Emerging Topics in Orgonic Chemistry
Coorse Code: DCHETE-608
Coonrse iype: DSE-11
Total contoet howrs: 30 h (02 h'Week) Credits: 82 Marks: 30

Course (utcomes:

Al the end of the course, the student will be ablie w:

I. Understand the concepis of multicompanent reactions and heir mechanizms.

2. Understand the tandem reactions in organic synthesis.

3. Apply the principles of click chemistiry m drug discovery, biology and materinls chemisiry

4. [hscuss the flow chemistey, micro reaoiors, separation fechaiques and process chemisiry in

orgianic synihesis.

UNIT-1 Advanced Multicom ponént Reactions [1 h]

Receni Developments in the mulficomponeni feaciions (MORs) Ceneral Approaches of MCRs,
Symihesis of difTérent heterocyvelle compounds using 3, 4 and 5 component reactions, MORs using
homogeneous and heternpeneous cotalvsis

UNTT-IIClick and Flow Chemistry (10
hjimponance of Click chemistry, Apphications of chek chemisiry in diug discovery, binlogy and
materials chemistry,

Ftecent advances in Flow chemistry and Micro reaciors

UMIT-IITandem Reactions [ 10 k)

Tandem {cascade/doming) reactions in Organic Synihesis, Metal Carbenes in Ovgonic Svinthesis, M-
heterocyelic carbenes in organic synthesis, Hypervalent iodine reapenis i organic symthesis,
Reference Bonlks:

[ Multicomponenl Reactions: Concepts and Applications for Design and Synthesis, Raguel P

Hearrera, Eugsnia Marqués-Ldpez, John Wiley & Sons, 2003, L=t Edition.

fead
H

Click Reactions in Orgamic Synthesis, Srnivasan Chandrasekaran, John Wiley & Sons,
20146, |st Edition,

i 8 Domino Beactions in Organic Synthesis, Luiz F. Tictze, Gordon Brasche, KerstenGericke,
Fohn Wiley & Sons, 2006

4 Microrgaciors i Organic Synthesis and Carlysis. Ed. by Thomas Wint Title, John Wiley &
Sons 200 L i L]
Soms, 2008 (Fe e F“*'I.'\I

.5c. Organic Chemistry HI & IV Semester effective from 2024-25 B onwards gt
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Semester-111
Course Nome: Heseorch Projeci-1
Course Code: OCHERP-649
Couarse type: Project
Total contact howrs: 120 h (08 h/Week) Credits: 04 Marks: 100

Cowrse Duicomes:
Al the end of the course, the student will be able (o:
1. Know how o carry oul literature survey by using various search engines and database
2. Handle varions chemicals, solvents, instruments and others
J, Perform renctions, monitoring by TLC
4. Purification technigues

5. Understand the struciure of organic compounds by using speciral lechniques

Research project will be assigned to the siudents on the basis of theory components, such as
Multicomponent reactions, use of ionic liquids/surfoctants in orgenic synthesis, Microwave/
Lifirnsound nssisted synthesis of hioactive molecules ete,

Literature Survey, Studies of Reactions, Synthesis, Mechanism, Swndardization of Reaction
Conditions, New Synthetic Methods etc

Mote: Studenl should attend the Mational/International Conference [n this semester and present their

project work (i possible)

M. 5c. Organic Chemistry 1 & |V Semigstar effoctive from 20024-25 B onwards
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Class: M.3e, Seeond Yeur Semester: V™ Semester specialization Subject: Organie Chemistry

| Teacking Marks
Scheme Credizs Assigmad
' (Hrs) week)
Caurse ElE:r';l Cokiirss TlamE | pr | Total | Comt | Uni, Tatnl
W - The | Prazil Thes | me | Crediis | Exnm, | Murks
oy wil ¥ III-I:! Eval. I
OCHET- 650 | pscazn l 4 a0 | & 100
{org. Chem.}
; OCHET-651 < 40 Gl
Major Dsc-21 4 - 4 : 0T | (el
(o Chem.)
blandator TET. i -
. CQCHET-£52 0SC-23 = ) 21 . 20 o 50
tiSC {org. Chem.) - - { |
OCHEL-G33 | DBSC-13 o B I 1 1]}
{org. Chem - 4 - 3 P
| Laob eaurse) .
OCHETE- | psE.|3 . . < 1. 0| 30 | a0
654 (o, Chem) - b
DSE OCHETE- . 30| 30 | 50
, DSE-14 3
(Choose | ggc . 7 - 1 .
amy Two {ore Chemd Py S I
from pool OCHETE- DSE:15 ; . 20 1o Sl
| of . &34 {org. Chem) £ 2 %
ciMirnes) —
| I:J;:‘_,I[E‘I E- | DSE-14 L 4 1 | ] ia i
W | locg. Chemi) ' | |
——— = 1 ! ! i |
Research | OCHETE- Research T I ) . § &P - i 130
Projec mp.699 Project-2 I |
Total | s 4 |os| B |30 1y 3350

Course code Momenclature

DSC-Discipline Specific Core course, DSE- Discipline Specific Elective,  T-Theory,
L- Laboratory course,  OCHET- Organic Chemistry Theory Core course , OCHEL- Organic
Chemistry Laborslory Core course, OCHETE- Organic Chemistry Elective Course,
OCHE-RP- Organic Chemistry Research Project,

M.5c. Organic Chemistry [ & IV Semester effective from 2024-25 & onward
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Semester-1V
Course Mame: Organic synthesis: Retrosynihenc approsch
Course Code: DCHET-650
Conrse type: DSC-20
Total contact howrs: 60 h {04 h"'Week) Credifs: D4 Melarks: 100

Course Oulcomes:

At the end of the course, the student will be able 1o:
|+ Underthe basic concapts of refrosynihetic analysis

Describe disconnection approaches applied on synthetic strategies and mechanism

prediction,

3. Understand the use of protecting groups

4. Allow o disconnect the molecules by using different strategies

5. Ewplore the various reactions for designing the synthesis of target molecules

6. Allow to construct the various rings

7. Uhilize the knowledge of retro-synthetic analysis and synthesis for natura! products, drugs
and complex molecules

Fd

UNIT-1 Disconnection Approach [12 hj

An introduction to synthons, synthetic equivalenis, disconnection approach, functional group
interconversions, importance of order of events in orgenic synthesis, one and two group C-X
disconneciions,  seleciive  organic  transfoemations:  chemo-selectivity,  regloselectivity,
stereoselectivily, enantig-selectiviry, Revessal of polarity, cyclization reactions, amine synthesis.
UNIT-II Protecting Groups {12 k]
Proteciion and deprotection of hydroxyl, carbonyls in aldehydes and ketones, pmines, carboxylic
pcids, alkenes and alicynes.

UNIT-II C-C Disconnectiong [12 k]

(i) One group C-C Disconnections:

Aleohols {including stereo-selectivity), carbonyls (including regioselectivity), Allkene synthesis, use
of acetylenes and aliphatic nitro compounds in organic synthesis,

{ii) Two gronp C-C Disconnections:

Dicls-Alder reactions, 1,3difunctionalized compounds and a, f-unssturated compounds, control in
carbony| condensations, 1,5 difunctionalized compounds, Michael addition and Robinson nnnelgtion.
UNIT-IV Ring Synthests [12 h
Introduciion to ring synthesis, saturated heterocycles, synthesis of 3, 4, 5 and 6 membered rings,

rearrangements and photochemisiry in synthesis, aromatic heterocycles.
UNIT-Y Complex molecules [12h]
Synthetic routes based on reirosynthetic analysis for following molecules; Lungul’ulur.r,ﬂ-'t:s:rp.n:.

Jirvabdone, Aphidicoline, Tasxol. @foﬂ" Il-“" *
~y o hn |
i ﬁp
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UNIT-1V Ring Symthesis
Introduction 1o ring synthesis, ssturated heleroeycles, synthesis of 3, 4, 5 and
rearrangements and photochemisicy in syathesis, aromatic helerocyeles,

UNIT-Y Complex molecules

|12 h|

fi membered rings,

112k

Synthetic roules based on retrosynthetic analysis for followine malesules: Longifoling, Reserpine,

Juvahione, Aphidicoline, Taxol

Relference Books:
I, Organic Symihesis: The Dizconnection Approach: Stuan Warren

2. Designing Organic Synthesis: Seart Warren

3, Organic Synihesis: Straleégy and Control; Paol Wyalt and Stuart Warren

4 The Logic ol Chemical Synthesis; E, ), Corey and Xuc-Min Chelg

5 Classics in Total Synthesis 1, 1 and [11: K. C. Micolaou and others

& Organic Synthesis Concepts, Methods, Starting Materials: 1. Fubwhop, G. Penzlin
7 Some Modern Methods of Organic Synthesis: W, Carmsthers

g Oirganic Synthesis: M, B. Smith

9. Principhes of Organic Synthesis: B Morman and 1. M. Coxan

1Y Advanced Drganie Chemastry: Jerry BMurch

1. Crgamic Chemistny: Clayden, Grecves, Warren and Waothers

Semester=1Y

Course Name: Chemistry of Mawral Products and Asymmetric Synihests

Cowrse Code: QCHET-651
Course bype: DSC-21
Total contact hours: 80 h {4 B"Week) Crediis: 04

tlarks: 100

Conrse Outewsmes:
At the end ol the course, (he sludent will be ahle io:

I, Undersiond the concept of structere elucidation of natural compounds

2. Build the synthetic schemes of natural products and bicactive molecules

3. Analyze the stereochemistry of drug molecules

4. Apply the knowledpge of biosynthesis in total synthesis of organic moleculss gt u'ljn et
" ; ; . il

3, Design pew syathetic methadolopies T

. Lindersiand the concepts invalved in asymmetric synthesis

M.5e. Orpanic Chemistry I & IV Semester effective from 2024-25 & anwards
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UNIT-lI:Terpenoids& Carotenolids [12 k)
Classification, Nomenclalure, occurrence, isolation, general methods of structure determination,
isoprena rule, Structure detenmination, stereochemistry, and synthesis ofthe following represeneative
molecules: Citral, Geranlol, a-Terpineol, Menthol, Farnesol, Zingiberene, Phytol, Abietic acid and -
Carotene.

UNIT-11: Alkaloids |12 k|
Dcouwrrence, isolation, general methods of structure elucidation, depradation, classification based on
nitrogen heterocyclic ring, rele of alkakoids in plants. Structure, stereochemisiry and synthesis of the
following:Ephedrine, (+}-coniine, nicotine, atropine, Quinine and Morphine.

LINTT-I00:S6eroids [12 k|
Occurrence, nomenclaiure, basic skeleton, Diel’s hydrocarbon and stereochemistry. Isolation,
structure determination and synthesis of Bile ocids, Androsterone, Testosterone. Estrone,
Progestrone.

LUNIT-1Vi Asymmetric Synthesiz-1 [12 k)
Chiral pool, Chiral auxilivry, Enantio- &Diasiereoselective symthesis, Chiral reagens and chiral
catalys including CRS reagent, NADH, Assmmetric hydrogenation including BINAP.

UNET-V: Asymmerric Synihesis-11 [12h]
Hydroborstion- Tpc:BH, IpcBHz, Asymmetric epoxidation- (+) DET & {-) DET, Sharpless, lacobson,
Asymmetric dihydroxytation- (DHOQDLEPHALE (DHOQRPHAL, Felkin-Anh model, Zimmermann-

Traxler transition state madel, Prolinccatnlyvzed asymmetric reactions

Reference Boobs
I. The Organic Chemistry of Drug Design and Dvug Action: R. B. Silverman, Acodemic press.
1. Natural Products: Chemistry and Biological Significance: J. Mann, K. &, Davidson, J. B,
Hobbs, D. V. Banthrope and I, B Harbeme, Longman, Essex.
3. Organie Chemistry: Vol [0, 1. L. Finar, ELBS.
4. New Trends in Matural Product Chemistry: Atta-ur-Rahman and M. 1. Choudhary, Harwood
Academic publishers.

Stercochemisiry of Organic Compounds (Principle and application): D. Masipuri

Advanced Organic Chemistry; Part A and B: F, A. Carey & R. J. Sundberg

Organic Chemistry: Clayden, Greeves, Warren and Wothers o 'I'#r-"f"ﬂt.'ﬁ'

ey 3 fik I?# ™

Orgnnic Synthesis: M. B. Smiih ?,-ﬂ*- & 51.'1’,_.;.@"
o

-

M.5c. Organic Chemistry U1 & IV Semestor effactive from 2024-25 B onwards n

Stentochemistry of Organic compounds: Ernest L. Eliel / Samuel H. Wilen A et
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Semesier-IV
Course Mame: Heterocyelic Chemisiry
Course Code: OCHET-652
Course type: DSC-21
Total contwet hours: 30 b (02 hMWeek) Credits: 02 Marks: 50

Courie Ouicomes:

At the end ol the course, the student will be able 10:
I. Classify heterooyclic compounds and their nomenclasure
2, Understand the physical and chemical propenties ol simple and lused heterceyelic compounds

1. Apply the knowledge of heterocyehic chemisiry o synthesize the natural products and drug
miokecules

4. Distinguish oromatic and homoaromuic compounds using spectral dom

UNIT-I 110 h)
Momenclotures of all ivpes of heterocyeles, Classificotion of hetensevcles: o8 nromatics based upon
viardies membersd rng systems

UNIT-I1 110 bj
Generaf synihetic routes based on name reactions, seactivities, utilitics and wherever possible spoctral
analyses of the following class of heterocycles

Four membered; Azitidines, including f- lactms.

Five membered: Thinzoles, Onazoles, Pyrazoles and Imidnzoles.

Six membered: Pyridines, Pyrimidines.

UNIT-ITI [10 b
Fused heterocycles: Flovones, Chromones, Courmarines, [ndoles, Quinolines, Benzodiazepines, and

Phenothiazines.

Relerence Boolis:

I. Heterocyvelic Chemistry: vol. 1, T, 11 B, R, Gupta, M. Kumar and M. Gupta

i -}P-.J
2. Hewerocyclic Chemistry: Joules and Mills Cib'/) i
, ; !
1. Muodern helerocyclic Chemistry: L. A. Poquette {Benjamin) -“ ok pott it
4. Dganic Chemistry: Jonathan Clayden o, Paw:nI:h:-ﬂm::mlm:::‘ha.

M.5c. Organic Chamistry Il & IV Semester effective fram 2024-25 & onwairds
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Semester-1V
Course Name: Ovganic Chemistry Laboratory Course
Coonrse Code: ODCHEL-653
Coorse type: DSC-23
Total coniact hours: 60 h (04 h"Week) Credits: 02 Marks: 50

Course Ouicomes:
At the end of the course, the student will be able to:
. Understand the principles involved [n separation and purification techniques
2. Analyze the functionsl groups in 4_||‘1,;|.|rﬁ|.: rivi leciilies
3. Understand the principles involved in separation of ternery mixtures
4. Obtain practical experience in the separation énd identfication of ndividual compounds in
the temory mixiures
3. Develop the knowledpe amd skills in the synthetic oreanic chemisiny useful for

midusirial applicetions

Qualitative analysis of tornary mixtures,
In o mixture at least one liquid one water soluble compound be given, (minimum 08 mixtures)
(i) Separation of Ternary Mixmre
{ii} [clentification of Two Components
i} Element Dewections
{iv)  Functional Groups

(¥}  Physical Constant

(vi}  Dierivatives

NT.S-I:-. Organic Ehemistry 1 & IV Semester effective from 2024-25 & onwards
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Semester-1Y
Course Mame: Introduction 1o Medicingl Chemisiry
Course Code: OCHETE-634
Coonrse type: DSE-13
Total comtiet laurs: 30 K (02 h'Week) Croddits: 02 Mlarks: 50

Course Quicomes:
At the end of the course, the student will be able to;
I. Understand basic concepts of drug discovery,
2. Apply the concepts in lead discovery
3. ldentify the impomance of Lipinski rule and beoisosterizm

4. Undersiond the concept of Pharmacokinetics end Pharmacodynamics

UNIT-1: Basic consideration of drog nctivity [10 k]
Definition and Introduction of following lerms-Dug, Prodrog, Hord and Soft drugs, agonists.
ariagonists, afTinity, efficacy, potency. isosterisin, bivisosterism, pharmacophones, lead malecule.
lethal dose {LLS0) and elTective dose (ED30) (i) Factors affecting bioactivity, (1) Theories of drog
getivity, (iil) Structore sctivity relationship (SAR), QSAR (2D and 30 method) and Homizscl
equation {Iv) Drug receptar mechanism
LMIT-11 Pharmazokinetics {10 h)
(i) Drug absorption, Distrbution and deposition of drugs,
(it} Excretion and elimination of drugs, Bioavailability.
UNTT-ITPharmacodynamics [10 &L
{i] Mechanism of drug pction: Enzyme stimulation and enzyme inhibition, antimetobolites, membrane
active drugs, chelaiion; (i} Drug metabolism ond inactivation: Factors affecting drug metabeolism,
pathways of drug metabolism [Melaboliereaction {Phase 1) and conjugation reaction (Phase 1)},
HReference Bookis:
|. FOYE'S Principles of Medicinal Chemisiry Vith Edition: Thomas L. Lembke, David A,
Williams, Victoria F. Roche and 5. William Zito.
2. Inwrodoction of Medicinal Chemistny: A, Gringuage, Wiley-VCH.

3, Synthesis of Essentinl Drugs:R. 5. Vardanyan and V. 1. Hruby. iy
4. Volumes of Burger's Medicinal Chemistry: M. E. Wolf, JohnWiley. ,,,\'i"“"
3. Medicinal Chemistry: David 1. Tnggle. y ;:?ﬂ o I#"l.:;-'p
o
i, Essentials of Medicinal Chemistry Hnd; Andrejuskorolkovas ﬁ'l'ﬂ":\ﬁu ".“'H gmw 1;.,. wat
gon? N o
i.5c. Organic Chemistry 111 & IV Semester effective from 2024-25 & onwards 79
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Semester-1V
Course Mame: Drug Svnthesis
Couorse Code; OCHETE-555
Course fype: DSE-14
Total contact hours; 30 b (02 h/Week) Credits: 02 Mlarks: 50
Course Ouicomes:
At the end of the course, the student will be able to:

l. Understand classification of drugs.

2. Explore the knowledge of pharmacokinetics and dynamicsof the drugs

3. Understand the mode of sction of drugs.

4. Explore the knowledge of synthietic erganic chemistry to drug synihesis
UNIT-ICIassifieation of Drugs |6 hrs)
The detnil contents of the each class of the drugs
UNIT-II Drug Synthesis-1 [12 hrs)

synthesis and Utilities of the following drug malecules (at least ane convenient synihetic route with
possible mechanism) from following classes

I Anti inflammatory Drugs: (a) Maproxen (i) Ibuprofen () Oxaprozin (d) Diclofenac Sodium (e)
Rofecoxib () Celecaxib.

Il. Anti-hypertensive Drugs: (2] Verapamil (b) Captepril () d-sotalol {d) Alenobol (=) Diltiazem (f)
Semotiadil fumarate.

IIL Drugs acting on CNS: () CNS Stimulant :Dextro-amphetamine

(b} Respiratory Stimulant :Doxapram

(¢} CNS anti-depressant : (i) Chiorpromazine { Antipsvehotic) (il Diazepam {Anxiolytic)

(1T} Phenobarhitol {Antiepileptic)

UNIT-II Drug Synthesis-1T [12 hirs]
LAnesthetic Drugs:

() Gencral : Ketamine (b} Local : (i) Lidecaine [ii) Procaine

11. Amtibintics: (a) Chloramphenicol (b) Ampieillin {c) Amaxycillin (d) Cefepime (e) Cafpirome ()
Antimycobactrinl: Ethambutol (g) Antiviral: Acyelovir (h) Antimicrobial: Sulfamethoxazole

1. Antidiabetics :(a) Troglitazone (b) Chlorpropamide () Tolbutamide

IV. Antincopastic Drugs: (a) Antagonist: Fluorouracil (k) Alkylating agents: f) C.‘hw:il (i)
Pl "-l,_.prﬂ.:""
Cis-Platin : wd Al e

ivl.5C. Organic Chemistry Il & IV Semeaster effective from 2024-2
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Reference Bonks:
|. FOYE'S Principles of Medicinal Chemistry Yith Edition: Thomas L. Lemke, David A
Williams, Victoria F. Roche and 5, William Lio.
I, Introduction of Medicinal Chemistry-A. Gringuage, Wiley-VCH.

2. Synthesis of Essential Drugs:R. 5. Vardanyan and V. J. Hruby.

3, Valumes of Burger's Medicinal Chemistry: M. E. Woll, JohnWiley
4, Medicinal Chemistry: David J. Trigple

5. Essentials of Medicinal Chemistry Tind: Andrejusk orolkovas,

Semoster-1V
Course Name: Polymer Chemistry
Course Code: OCHETE-A56
Course type: DSE-15

Todal contact howrs: 3¢ b (02 hWWeek) Credits: 012 Mlarks: 50

Conrse Chofeones;

At the end of the course, the student will be sble to:
|, Understand the hasic concepls in Polymer clesmisiry,
T Leam the determination of molecular weight and properties of polymers
3. Know about the polymer processing and polymerization techniques.

4, Explore synthesis and epplications of commercial polymers and conducting potymers.

UNIT-1 Basic Concepis (U |
Hours) Monomers, repeat anits, degree of polymerization, Linear, branched and netwark polymers,
Addition pelymerization, Condensation polymerization, Mechanism af free radical, cationic and
anionic polymerization and co-ordination polymerization. Ziegler- Natia catalyst Kinetics of free
radical, cationic, anionic and co-polymerisation. Determination of Reactivity ratio, Renctivity ratio
amd co-polymerisation behavior,

UNIT-11 Moleculnr Weight, Physical Properties, Polymer Precessing & Techniques[10 hj
Cancept of Average molecular weight, number- average, weight- average molecular weight and
viscosity- average mobecular weights. Determination of molecular weight - viscosity, light scatiering,

. - . - Ll ™
asmatic and ultrecentrifugation methods. mﬁ-'-"‘"ﬂ ph i

W.5c. Organic Chemistry 1l & IV Samester effectiv: Tom 2020-25 B 2warrt
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Polymers processing- Plastics, elastomers and Mbres, Compounding, Processing
techniquescalendaring, dic casting. imjection molding, thermofoaming and fibre  spinning,
Polymerization  techniques-  Bulk  polvmerization, solution  polymerization, suspension
polvmerimtion, emulsion pelymertzation and melt polycondesation.
UMNIT-IN Commercial Polymers [1i h]
Synthesis and applications of polyethyiene, polyvinyl chloride, poiyamide, polyester, phenol resins,
gpoxy  resins,  silicone  polymers, polybenoxazoles, polvimidazole, polyurethane,
palymethylmethacrylate, poly( tetrafluorm ethylene) and polyacrylonitrile.
Reference Books:

I. Organic Polymer Chemisiry: K. J. Saunders
1, Textbook of Palymer Science: FW, Billmeyer. Wiley Swdent Edition, 3rdEdition

3. Polymer Science: VoK. Gowariker, M. V. Viswanathan, 1. Sreedhor

Semester-1V
Course Name: Advanced Speciroscopy
Course Code: OCHETE-657
Course tvpe: DSE-16
Tutal contmct hours: 30 b (02 BWeek) Credits: 02 Marks: 50

Course Outcames:

Al the end of (he eourse, the student will be able ta:

I, Analyze the concepls of F spectroscopy in determining the structures of malecules.

2. Apply the principles of 2D HMR speciroscopy in resolving the structures of creanic
molecules.

}. Discuss the principle of 31 P and mass spectrometry and their applications.

4, Solve the structures of organic compounds using spectral dota

UNIT-1 2D-NMR spectroscopy [10) b
Principles of 20} NMR, Classification of 2D-experiments. Correlation spectroscopy (COSY)
HOMOCOSY ('H-'"H COSY) , TOCSY (Total ComelationSpectroscopy), Hetera COSY ('H, C
COSY, HMQC}, long range 'H, "’C COSY (HMBC),Homonuglenr and Heteronuclear 2D-J-
resolved spectrascopy, ROESY, NOESY and IDINADEQUATE -::ﬂeﬂpﬁrl'_. and their
applications, () ::"-:;‘F
"
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UNIT-I"*F NMR spectroscopy: 10 k|
Introduction, "F chemical shifls, spin-spin coupling.coupling constants. Homonuclear couplings,

Applications of "F NMR involving coupling with™F, 'H and *'P: 1. 2 dichlore-1, | difluoro
ethene, BrFs, SFi, PFs, CIF;, [Fy, CF:CH:OH

UNIT-ILL ' P NME spectroscopy: |10 k]

1P ehemical shifis, coupling constanis. Applications of ¥ PNMR involving coupling with M'p,

"¢, 'H and "'C: Simple mobezules *'P, PaSa, HaPOy, HiPOLHPO: and HPF2.
Referonce Boolos:

Led

Introduction 1o Spectroscopy, Donald Pavia, G M. Lampman, George 5. Kriz,
Thomson!BrooksCole, 2001, 3rd Edition.

Chrpanic Spectroscopy, William Kemp, Palgrave Publishers, 2007, 3rd Edition
Spectrometrie [dentification of Orpanic Compounds, Robert M, Silverstein, Francis X.
Webster, David J. Kiemle, David L. Bryce, Wiley, 2014, 8th Edition.
Semedter-1Y
Course Name: Research Froject-11
Course Code: OCHERP-594
Crourse tvpe: Projeei
Total contact hours: 120 h {12 B/Weelk) Credits: (b Muorks: 150

Couarse Outcomes:

Al the end of the course, the student will be oble 1o:

Know how o cury oul litersture survey by issing verious search engines and database

2, Handle various chemicals, solvents, instruments and cthers
3. Perfonm reactions, monitoring by TLC

4. Purification echnigues

=

Understand the structure of arganic compounds by using spectral technigues

Research project will be assigned to the students on the basis of theory components, such as

Mlule

icompodenl reactions, use of ionic liquids/surfactonts in orgonic synthesis, Microwavel

Ultrasound assisted synthesis of bioactive molecules etc.

Literature Survey, Studies of Reactions, Synthesis, Mechanism. Standardization of Reostion

Candinons, New Syvnthetic Methods eic

e

= e
Mntes Studen shkould participare in Matomaliinrernagional Conference ond !'rssl:nwﬂ!'fc':t wintk
wd




