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SCIENTIFIC INVESTIGATION

DATA REFRESENTATION AND INTERPRETATION

LABORATORY SAFETY & ETHICAL HANDLING OF

CHEMICALS

LOGICAL MATHEMATICAL REASONING &
COMPUTATIONAL TOOLS

Programee Outline: M.Se Part | (SEMESTER 1)
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SCHES23M)

PHYSICAL AND INORGANIC CHEMISTRY
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g
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INORGANIC REACTION MECHANISM
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5. Spectral interpretation of 1R. mass and XRD spectrum

6.To determine the amount of calcium in milk powder by flame photometry.

T.Determination of K" in a given sample by standard addition method (flame photometer)

REFERENCES

Lo Quantitative Inorganic Analysis including Elementary
Instramental Analysis by A, I, Vogels, 3% Ed. ELBS (15954
2. Standard Instrumental Methods of Chernical Analysis, F. I,

Welcher
I
NAME OF THE COURSE Hesearch Methodolopy
CLASS M. 5S¢ Part |
COURSE OODE SCHEIIRM
NUMBER OF CREDITS 4
NUMBER OF LECTURES PER 4
| WEEK
TOTAL NUMBER (F Al
LECTURES PER SEMESTER
EVALUATION METHOD CONTINUOUS ASSESSMENT SUMMATIVE ASSESSMENT
TOTAL MARES 50 T
PASSING MARKS 20
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1.1

Measurerrent and errors: Introduction to measurement: errors and types of errors
(gruss, systematic and random) with examples and case studies; uncertainty in
measurement- accuracy, precision (definition and their cstimation), significant figures,

Describmg Diata: Analytical Data, population and sample: measures of central
tendencizs-mean, median; measures of dispersion or variability. standard deviation,
variance, RSD); degrees of freedom and standard deviation of mean: confidence
intervals and confidence limits; repeatability and reproducibility of messurement.

1.3

ICH guidelines for analytical procedures- Introduction to analytical procedure
development; Validation of analytical procedures: Specificity, linearity, range,
aceurscy, precision, detection and quantitation limits, robustaess and system
suitability testing

14

Scientifie Literature and communication: Print, digital, information tec hnology and
library resources; scientific reporting of practical and project work, literature review,
oral and poster presentations, manuscript- title, abstract and body IMRaD format,
acknowledgements and

references; scientific misconduct- falsification, fabrication and plagiarism, authorship
and ethics in scientific research

UNIT Il

DATA REPRESENTATION AND INTERPRETATION

2.1

Representation of data: Figures and Tables: Graphs, pictographs, scatier plots; file
tormadts resolution and legends.

2.2

Testing of hypotheses: Imponance of hypotheses testin 2, levels of confidence and
significance, type I & 1 ervors, determining significant systematic ¢rrors- Z, ¢ test;
normal distribution; testing of means- student's ¢ test: lesting Variances- F est,
ANOVA,

2.3

Advanced statistical techniques & calibration: Correlation and regression, curve
fitting, linear calibration model, anabysis of residuals, interpolation through lingar least
square fitting, r and r squared

24

Pelynomial fitting and Multivariate analysis: genzral polynomial fisting, lincarizing
transformations, exponential funetion fit, basic aspects of multiple linear regression
analysiz, discriminant analysis, multivariate analvsis of variance, factor and clusler
analvos.

UNIT I

LABORATORY SAFETY & ETHICAL HANDLING OF CHEMICALS

K

15L

Prineiples, ethics and safety practices: Hazards, risk and sa fety; RAMP principles of
salety: safery ethics and rules

3.2

Sustainable and green practices in the laboratory: green chemistry principles and
prictices

3.3

05

Satety regulations; employers expectations of safety skills; laws a -
pertaning to safety- 29CFR, Indizn CMSR (Chemical Managemerk AFIESTED [!Eﬂ Q
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SOPHIA COLLEGE (AUTONOMOUS)

34 Understanding laboratory hazards: Signs, symbaols and safety; Hazard information
(MSDS, SDS); Globally Harmonized System of Classification and Labelling of
Chemicals (GHS); physical hazards in the laboratery and their minimization {case
stirdies)

UNITIV [ LOGICAL MATHEMATICAL REASONING & COMPUTATIONAL TOOLS 15L

4.1 Types of reasoning; Number series, Letter series. Codes and Relationships:
Mathematical Aptitude (Fraction, Time & Distance, Ratio, Proportion and Percentage,
Profit and Loss, Interess

and Discounting, Averages etc,)

4.2 Microsoft excel and origin for Chemists: Determination of central tendencies and
dispersion- mean. standard deviation, RSD: confidence limits: plots using excel &
ongin, correlation and regression, standard errors, errar bars

4.3 Use of excel in analytical chemistry: titention curves and determination of equivalence
paints, derivative plots; simulation of chemical kinetics

4.4 Chemmfarmatics wols: Chemdraw, Chemsketch, Mestrenove, NMRDE,
apenbabel Reference manager (Mendeley)

REFERENCES

LInit |

|, Hibbert, . B. & Gooding, 1. I, (2006) Data Analysis for Chemistry Oxford University
Friss

2. Dharmapalan, B. (2012). Scientific Research Methodelogy. Alpha Science Intemational
Lid

3. International Council of Harmonisation: hiips: www sch pra piyges/ i ity -pygidel ines

Unit 2

L. Hibbert, . B. & Gooding, 1. 1. (2006} Data Analysis for Chemistry Oxford University
Press

2. Chandra 5. & Sharma M. K. {2013). Research methodology. Alpha Science International,
3. Kothari C. R, (2004). Research methedology : methods & techniques (2nd rev.), New
Age International (P).

Unin 3,

!, Hill B. H. & Finster D. C, (2016). Laboratory safety for chemistry sludents {Second).
John Wiley & Sons.

2. Indian Chemical Regulation hitps:/findianchemicalregulation.com/
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Progeamme Ouiline: TYBscIT (SEMESTER V)

Semester - 8
Course Code Unit No | : Course Title Credits |
SETTECSN! SOFTWARE PROJECT MANAGEMENT 2
B | Introduction, Software Requirements, Software
Development Process Models
2 Introduction to Software Praject Management,
! Project Evaluation and Programme Management!
3 Ar:tivii_v Planning, Resource Allocation, Risk
Management
4 Verification and Validation, Software
Measurement, Software Cost Estimation
5 Monitormg and Control, Quality Management,
Praject Closeout:
SETTECS02 INTERNET OF THINGS 2
. | The Internet of Things: An Overview, Design
Principles for Connected Devices, Internet
| Pt'm-:ip]cf. )
1 Thinking About Prototyping, Prototyping
Embedded Devices:
3 Prototyping the Physical Design, Prototyping
Online Lomponents
4 Techniques for Wn’ting Embedded Code,
Business Models
5 Moving to Manufucture, Frhics
SBTTECS03 ADVANCED WEB FROGRAMMING 2
[ Introducing WET, The C# Language , Types,
Ohjects, and Mamespaces
1 Web Form Fundamentals, Form Controls,
3 Error Hindling, Legging, and Tracing, Stare
Management, Styles, Themes, and Master Pages |
4 ADONET Fundamentals, Darg Binding
3 XML, Sccurity Fundamentals, ASP.NET Mﬁﬂ
SBTTECSM | LINUX SYSTEM ADMINISTRATION 2
1 Introduction 1o Red Hat Enterpeise Linux,
Command Line, System Administeation Tasks,
Managing Soltware "
2 Configering and Managing Storage, Connecting
to the Network, Working with Users, Groups, and
Permissions

| A _ﬁeuuﬁ-@ Server with iEablﬁ—mﬁHEfOH’J'
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COUHSE OBIECTIVE

CO L. Student will be able to describe the basic equation of 10T and define its relation with
ubtouitous computing

CO 2 Student will be able to recognize the chascteristics of different board used in
prototyping.

CO 3. Student will be able to describe and differentiate between the various methods used for
physical design prototyping and software prototyping

CO 4, The stadent will be able to identify the purpose of business model canvas and would be
able (o propose one.

CO 5. Discover the importance of security while protolyping. And will be able to identify
various funding methods for scaling up the production of prototype,

COURSE LEARNING OUTCOMES

CLO 1. State examples 10T device show each component of equation in the stated example-
comprehension application

CLO 2 Differentiate between arduino rasberrypi and beaglebone black

CLO 3. Explain the methods of software prototyping with its advantages

CLO 4.Coastruct a business model canvas taking a suitable example

CLO 5.Explain the factors on deciding which funding methadology to use for mass production

Unit INTERNET OF THINGS (15 LECTURES)

L The Internet of Things: An Overview : The Flavour of the Internet of Things, The

“Internct” of “Things”, The Technology of the Internat of Things, Enchanted Objects,
Whe is Making the Internet of Things?

1.2 Design Principles for Connected Devices: Calm and Ambient Technology, Magic as

Metaphor, Privacy, Keeping Secrets, Whose Dita Is Tt Anyway? Web Thinking for

Connected Devices, Small

Pieces, Loosely Joined, First-Class Citizens On The Internet, Gracefiul Dregradation,
AlTordances,

Internet Principles: Internet Communications: An Chverview, IP, TCP, The IP
13 Protocel Suite (TCPP), UDP, IP Addresses, DNS, Static IP Address Assignment,
Dynamic [P Address Assignment. [Pve, MAC Addresges, TCP and

UDP Ports, An Example; HTTP Ports, Other Common Ports,

Application Laver Protocols, HTTP,

HTTPS: Encrypted HTTP, Cither Application Layer Protocols,

2.1 [Thinking About Prototyping: Sketching, Familiasity, Costs versus Ease of Prototyping.
Protatypes and Praduction, Changing Embedded Platform, Plysical Profotypes and Mass
tﬂﬁl}nn]ismiuﬂ, Climbing inte the Cloud. Open Source versus Closed Source, Why

dosed? Why Open? Mixing Open and Closed S-:nun:c,ﬁis .




I

IProjects, Tapping mto the Community,

[Prototyping Embedded Devices: Electronics, Sensors. Actuators, Scaling Lp the

Electronics, Embedded Computing Basics, Microcontrollers, System-on-Chips,
Choosing Your Platform, Arduine, Developing on the Arduino, Some Notes on the
Hardware, Openness, Raspberry Pi, Cases and Extension Boards, Developing on the
Raspberry Pi, Same Notes on the Hardware, Openness

frd

31

ll:'rutut}'pinu the Physical Design: Prepamtion, Sketeh, lterate, and Explare,

Nondigital Methods, Lager Cutting, Chaosing a Laser Cutter, Softwere, Hinges and
Toints, 3D Printing, Types of 3D Printing, Software, CNC Milling,
RepurpesingReeycling,

Protetyping Online Components: Getting Started with an AL,

Mashing Up APIs, Scraping, Legalities, Writing a New AP,

Cleckodillo, Security,

Implementing the APL Using Curl to Test, Going Further, Real-Time

Reactions, Polling. Comet, Other Protocols, MO Tetemetry Transport, Extensible
Messaging and Presence Protocol, Constrained Application Protocol.

4.1

Techniques for Writing Embedded Code: Memory Management,

Types of Memory, Making the Most of Your RAM, Performance and Battery Life,
Libraries, Debugging,

Business Models: A Short History of Business Models, spate and Time, From Craft to
Mass Production, The Long Tail of the Intereet, Learning from History, The Business
Model Canvas, Wha [ the Business Model For? Models, Make Thing, Sl Thing,
Subscriptions, Customisation, Be a Key Resource, Provide Infrastricture: Sensor
Igelwmks. Take a Percentage. Funding an Interret of Things Startup. Hobby Projects and

2.l

pen Source, Venture Lapital, Government Funding, Crowdfunding, Lean Starmps.

Moving to Manufactore: What Are You Producing? Designing Kits, Designing
Printed circwit boards, Software Choices, The Dresign Process, Manufactiuring Printed
Circuit Beards, Etching Boards, Milling Beards. Assernbly, Testing, Mass-Producing
the Case and Other Fixtures, Certification, Costs, Scaling Up Software, Deployment,

Correctness and Maintainability, Security, Performance, User Community,

Ethics: Characterizing the Interer of Things, Frivacy, Control, Disrupling Conirol,
Crowdsourcing, Environment, Physical Thing, Electronics, Intemet Service, Solations,
The Internet of Things as Part of the Solution, Cautious Optimism. The Oipen Intemet of
Things Definition,

Title Author’s
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List of Course Titles and Course Codes
Department: SCCIOLOGY

!
Class | Sem Exper Course Title Cape Course Code
Na. ' Credils
| FYBA | 1 r Foundations of Sociology 03 SBA.SOC.101
FYBA | NI I Fundumentais of Sociology 03 SBA.SOC.201
SYBA | I | Indian Society: Structure and Change 0 SBA.S0C301
SYBA | 1l | Il | Contemporary Issues in Indian society 03 SBA.S0OC.302
| SYBA | IV i Sociology of Development 03 SBASQC.A40]
SYBA | IV [ Emerging Fields in Sociology 3 SBA S0C402
04
TYBA | ¥ v Social Theory SBASCOC.501
ViA) Sociology of Work L SBA.SOC 5024 |
TYBA | W W
VI(R) Sociology of Agrarian sociery SBA.SOC502B
ITYBA | W vl Sociology of Gender 4 SBA.S0C.S03
; Soviology of Human Resource 04 i
TYBA | ¥ VI S, SE.a..scr::.sm_
State Civil society and Secial 04
TYBA| V | VI " Mimni SBA SOC 505
TYBA | V [% Quantitative Social Research 3 SBA.SOC.506
TYBA | VI v Theoretical Anthropology ik SBA.SOC. A0
V(A Sociology of Informal sectar 04 SBA.SOC.602A
TYBA | VI [ ., el and ¢ 5 i i
ViE) Development 1::;;2?; 2es in Apranan 04 SBA SOC.6020 |
TYBA | VI Vi Gender and Eh‘.ll:'llltf}' tn India: Emerging 1.5 SBA SOC 603
it SEIEs
TYBA | V1 | Wi Saciolagy of Organizations U4 SBA.SOC.604
TYBA | VI | vill Sociology of Masginalized groups (4 SBA SO 603
TYBA | VI 1X Qualitative Social Rescarch 3.3 SBASOC.606
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SOCIOLOGY

TYBA PAFPER IX
SEMESTER Y
CREDITS 3.5
QUANTITATIVE SOCIAL RESEARCH
Course Ohjectives

= To provide students with an orientation to Quantitative Social Research

= Toacquaint students with the important concepts, techniques and methods in
the quantitative social research process

* Toenable students to apply theoretical knowledge of social research to field
Study. Students are required to submit a project based on original fAeld study.

Umit I Quantitative Research {15 Lecures)

. Quantitative Research — Nature, characteristics. significance, eritique
h. Main steps in quantitative research
¢ Writing research proposal and rescarch report

Unit 11 Aspects of Quantitative Research {15 Lectures)

. Survey Method,
b. Technique of Questionnaire
¢. Sampling

Unit 1T Quantitative Data Analysis (Univariate Analysis) (15 Lectures |

4. Measures of Central Tendency . Measures of DYigpersion
b. Correlation

¢. Use of computers in research

i,

Project Work: { 20 Marks) Predominantly minor survey { The teacher should provide a brief
onentation into the following: Formulation of research problem, Literature search, statement
of the problem,

Course Outeomes: The learner will be able to -

*  Have a serious and scientific orientation to Quantitative Social Research

*  Understand and operationalise the important concepts, techniques, and
processes in quantitative research

*  Apply theoretical knowledge of social research to field study,

* Plan and conduct a simple rescarch project based on primary data
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SOCIOLOGY
TYBA PAPER IX
SEMESTER VI
CREDITS 3.5
QUALITATIVE SOCIAL RESEARCH
Course Ohjectives

* Toprovide students with an orientation to Qualitative Social Research

*  To acquaint students with the important concepts, technigques, and processes in
qualitative research

* Toenable students to apply theoretical knowledge of social researeh to field
study. Students are required to submit 3 priject based on original data
callection.

Unit T Qusalitative Research (15 Lectures)

t. Qualitative Research — Nature, characteristics, significance, critique
b. Distinction between qualitative and quantitative research
¢. Reliability and validity in qualitative research- Triangulation

Unit 1T Qualitative approaches to enguiry {15 Lectures)

2. Ethnography
b. Case study
€. Feminist approach

Unit Il Methods and Techn iques of data collection (15 Lectures)

Interview: Unstructured, Semi structured, In-depth
Focus Group discussion

Marrative Analvsis

Conversation and Discourse analysis

RO oo

Project Work { 20 Marks) Predominantly a minor data collection project { The teaches
should provide a brief crientation into the f ollowing: Formulation of research problem,
Literature search. ohjective operationalization, statement of the problem, Coneeprualization,
data collection, interpretation and report writing,

Course Outcomes: The learner will ke able to -

* Have a serious and scientific arientation to Qualitative Social Research
*  Understand and operationalise the important concepts, techniques, and
processes in qualitative research

*  Apply theoretical know ledge of social research 1o field study
*  Plan and conduet a simple rescarch project hased on prim{m ED TRUE COPY
i
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SOPHIA COLLEGE (AUTONOMOUS)
Affiliated to
UNIVERSITY OF MUMBAI

Programme: Microbiology
Programme code: SMSMCB

M.5c.-IT Microbiology

(Choice Based Credit System with effect from the year 2021-2022)

Programme Outline: M.Sc.-11 Microbiology (SEMESTER II1)




Course code | Unit No | Naine of the Unil | Credits
RESEARCH METHODOLOGY
SMEMCB3IM 1 Basics of Rescarch 4
2 E&mp[ing, data collestion. interpretation and
repuort writing,
3 |Scientific writing and ethice in research and
publication.
4 Biostatisrics
FOOD MICROBIOLOGY
SMSMCB302 | 1 |Microbes in Food 1 4
2 Use of Microbes and their products in in Food
inclusery
= 8 Combmioh Microbes in Food
4 |Microbiological quality of Food 1]
ADVANCES IN BIOTECHNOLOGY 1
SMEMCRB303 1 Plant and Agricultural Biotech by 4
2 Animial Bistechnology
3 Nanchiotechnelogy
4 Medical Bintechnology
3 ENVIRONMENTAL MICROBIOLOGY I 1
SMSMCR3M I [Miciobial Ecalogy ] 4
2 |5oil, Flant and Marine Microbiology
3 Calurad and Physiological Methods  Jor
Studying Microorgenisms in the Environment
4 imm_unl:rlugll:ﬂl and Nucleic acid Methods for
_ Studying Microorganisms in the Environment
SMSMCEP3 PRACTICALS
SMSMCEP301 Research proposal writing 2
SMSMCEPAN? Food Microbiology 3
SMSMCBPY3 Advances in Biotechnology-] 2
SMSMCBP304 | | Environmental Microbiology-1 2 |
ATTESTED TRUE COPY
2
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[ TOOLS AND TECHNIQUES:
SMEMCBAN] EIOMOLECULAR ANALYSIS <
Aclvanced Microscopy technigues
Spectroscopic technigues
i.’.?hmmarngrnphir: techmagues
Molecular biclogy techniques,
PHARMACEUTICAL MICROBIOLOGY
Main principles for pharmaceutical products 4
Premises and personnel management
3 Sterility in pharmaceutical products and other
principles
4 Drug discovery
ADVANCES IN BIOTECHNOLOGY -1
SMSMCB403 [ Pharmaceuticul Bistechnalogy and Bioethics 4
IPR  and IMOVALONS,  stariups and |
Entrepreneurship
Microbial biofuels
4 Synthetic Biology
ENVIRONMENTAL MICROBIOLOGY-I
SMEMCB404 | Extremaphiles 4
2 Impact of Microorganisms on Environment
i Envirnommental Monitoring  ond  Water
Pobluticn
4 Bioremediation and Waste treatment
SMSMCEPS PRACTICALS
SMSMCBP40] | Dissertation submission and presentation
SMSMCBPI02 Pharmaceutical Microbiology
SMEMCEP403 Advances in Biotechnology-11
| SMSMCBP404 | Environmental Mmrnhi-n]-:-gy-ll

| | ed | —

SMEMCB402

MI—

b
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PREAMBLE:

The M.Sc program at Sophia College { Autonomons) is open 1o both fenale and male students,
The M.S¢ course is an extension of the underaraduate corviculum dealing with all the branches of
Microbiclogy at a considerable depih and blends the upcoming fields as well as advances in the
subject. Resgarch is an inregral aspect of the curriculum and ineludes planning and execution of a
dissertation. The outcomes of 4 number of the dissertafions have been published in peer reviewed
journals, Participation and presentations - both oral and psters in conferences, workshops and



rescarch meets is encouraged. Field projects, Edueational visits and shor-term mternships are also
wcluded. The students whe complete the postgruduate progremme in Microbiology are well
trained in the subject and find employment in areas like Qualicy control, Research and
Devzlopment, Clinical Rescarch, Teoching etc.

Program Objectives

MM To provide in depth knowledse 1o the learners in the con ventiomal and
emerging areas of Microbiology,

Oz To help learners plan and execute ressarch PrOjects.

rO3 To wrain the learners to communicate the findings of the research projects
effectively

P4 Tir ereate awarencss among the learners shout regulatory requirements and
compliance, IPR and ethics,

PROGRAMME SPECIFIC QUTCOMES

P50y The learner will gain and apply knowledge about recent developments in
Genetics, Virology, Cell Biology, Microbial Hiochemustry, Medical
Microbiology and Immunology, Environmental Microbiology, Food and
Dary Microbiology etc in order to solve problems affecting mankind,

P02 The learner will acquire knowledge sbout research methodolegy, plun and
execute experiments using good laboratory practices, and interpret the
expermental resulis effectively.

PS03 The learner will be able to communicate their fi ndings by virtue of doing
poster foral presentations in conferencesfworkshops, writing thesis,
research papers, reports ete

504 The learners will guin knowledge of regulatory compliance in various
hields like clinicul research, TPR and ethics by attending valuve udded
culrsesiseminars/webinars etc which may lead o emplovability.

ATTESTED TRUE COPY |
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'NUMBER OF LECTURES PER 1

WEEK

TOTAL NUMBER OF LECTURES | 60

PER SEMESTER

EVALUATION METHOD INTERNAL SEMESTER END
ASSESSMENT EXAMINATION

TOTAL MARKS 50 50

PASSING MARKS 20 20

COURSE OBJECTIVES:

cO 1l | To educate about the process of research, types of research and research design.
Co2 To understand the detailed methodology involved in writing a research proposal.
(€O 3 To analyze the different types of sampling methads, sampling designs and variables. To
learn about methods of data collection, interpretation and report writing,
[ CO4 To develop skills in scientific writing and understand ethics n research and publication,
€os To use ICT as 4 wol to assist in writing research proposals and research oatcomes
|ﬂﬁ_ == _[_'I_‘q_i_:f,e brostatistics software in interpretition of data,

COURSE LEARNING OUTCOMES-

CLO | | The learner will be abls to -::r.pI;fin the process of research and differentiate between types |
of research,
CLOZ The learner will be ahle desizn a research plan,
a3y The learner will be able to use appropriate methods of sample collection, methods of |
careying out research and write a repart on the same,
CLO4 The leamer will be able to write g research proposal, use ann plagiarism software to
check if the propasal follows all principles of ethics in research and publication,
(CLOS The Tearner will write 3 repert for presentation in written and oral lormat using ICT,
CLO®G The learner will be able 1o use the bostatistios software so that it can be applied to the

| [daiﬂ_cgjlcct_cd for validity and interpretation |

| UNIT 1 | Basics of Research (15 Leetures)

1.1 Meaning and objectives of research. research and scienific method, research Process,
research methods vs methodology. Criteria of good rescarch, Problems encountered by
researchers in India. (071}

12 Types of research, conceptual vs Empir'réal. uppiieﬂ ¥8 fundamental, descriptive vs
analytical, qualitative vs quantitative. ((41)

1.3 | Rescarch designs: Features of a good research des ign,
sty cross over study. case control design, cohart stucly design, multifactorial design,
ex post facto, (ML)

different research designs. Cage

. Sampling, data collection, interpretation and report writiﬁ Wﬁ COPY
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| 21 | Sampling and sampling design: Sieps and different types of sample design. Methods
of sampling: non probability, simple random, systematic, stratified, quota, cluster and
arca sampling, multistage and sequential sampling. Problems due to unintended
samphing, ecological and statistical population in the laboratery. (ML)} Variables:
Notminal, ordinal, discontinuous and continwows. (2L

22 Collection of data: Methods and technigques of data collection, T'vpes of data collection:
Primary and  Secondary, Methods of primary  data  collection: Observation,
Experimentation, Questionnaire, Interyiow. Schedules, Case pilot stindy ete. Methods
of secondary data collection- Internal and External. (061)

23 | Interpretation and repoet witing: Techniques of interpretation and different steps
mvolved in report writing, types of report, mechanics of writing a research report_ (03L)

[ UNIT 3 | Scientific writing and Ethics in research and publication (15 Lectures)

31 | Abstragt, Writing of Literarure review, Aim and Objectives Methodology, References
Bibliography and Preparation of minuseripe for publication of researchf teview paper.
Peer reviewed, UGC CARE listed. indexed jmirnals, citation index and role of citation,
impact factor of a journal, Use of open sorces such as Mendeley reference manager,
LaTeX as writing sofiware, storage wsing Google drive/ Dropbox. Science journalism,
(07 L)

3.2 Use of computers in rescarch: Computer [rchn'ulﬂgz.r. computer and researchers, |
seftware tools in the structure, design and preparation of thesis, favout, labeling of
figures, legends, preparation of tables, layout, etc. Preparation of gral presentation and
posters, (1ML}

33 | Erhics in research and publication: Citations, acknowledgement, conflict of imerest,
plagiarism, plagiarism checking tools, Overview of efhics in research; Overview of
legeslation and regulation, ethical guidelines in animal and clinical research. PR and
paatent law, ({41

TJHIT# Biostatistics ( 15 Lectures)

4.1 Basics of Biostatistics: Measure of central tendencies, mean. mode, median, Measure |

of dispersion, Standard deviation, Standard error of means, P value concept, Use of

#ppropriate software for computation of statistical data (051.)

42 | Types of hypolhesis: Basics CONCEpLs, types of hypothesis - Null and Allernate

hypothesis, levels of hypothesis and testing of hypothesis. Parametric wesr: £ est, 1 lest

(1 tarled and 2 tailed test) of hypothesis. Different types of ANOVA test Non parametric

test, (D61

43 | Correlution analysis & Regression analvsis: interpolation and extrapolation, norlinear |
| datiy fiting, probif analysis e, Saftware used for all of the abave, (D41

| Student activity: A hands-on workshop will be organized to help students learn ahom
the various biostatistics sofiwares. A talk will be organized to inform students on how
. Lo o about wriling seientific articles to promate zcience journalism as a career ¢hoi
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NAME OF THE COURSE RESEARCH PROPOSAL WRITING
CLASS - MSETI_I
COURSE CODE SMSMCBP301
| NUMBER OF CREDITS 2
NUMBER OF LECTURES PER 4
WEEK N 3 _ _
TOTAL NUMBER OF LECTURES | 60
PER SEMESTER _ _
EVALUATION METHOD INTERNAL SEMESTER END
ASSESSMENT EXAMINATION
TOTAL MARKS - ]l
| PASSING MARKS - | 20
L To write Aims and Objectives.
Cer s To propose appropriate materials and methods in erder 1o conduet the research
o6 To comment on the expected results,
) Ta write references using APA, Harvard style ete.,
Cog To write a budget for conducting the research project
Cou To present the research proposal, J

COURSE LEARNING OUTCOMES:

ATTESTED TRUE EEP‘!"1

o0\
i
PRINCIEAL
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CLO 1 The learner will be able 1o select a research topic and design a research
plan in consultation with the puids and keeping i mind the Facilities
provided by the department and commoan instrument facility available in
other science departments,

CLO 2 The learner will be able to justify the need to carry out the proposed research
waork, highlight the interdisciplinary relevance and propose a hypothesis,

CLO3 The learner will be able to review primary and secondary sources of data in
arder to collect literature in an hope to explore areas which have not been
researched so far if possible, especially applications.

CLO4 The learner will be ahle to write aims and list the ebjectives of carrving out
the research project.

CLOS The learner will be able 1o describe the procurement and use of materials in
the order 1o carry out the research, Also To propose appropriate materials
and methads in order to conduct the research

CLO& The learner will be able 10 discuss the expected results after CaITying oug
the key steps of the research project,

CLO7 The leamer will be able to write in text references and also list at least 25
references using APA, Harvard style etc at the end of the proposal,

CLOE The leamer will be able to list the cost of the chemicals. plassware,
instrumental analysis etc carried oul during the research project.

CLO9 The learner will be able 1o prepare a research proposial of about 25 -30
pages using ICT, check it for plagiarism and alse present the same in the
form of n Powerpoint presentation durd ng the practical examination.

Sr.no Mame of the -e-:;pcrimn:nl

I Research proposal writing. Hypothesis, Literature survey,

z Plan of work and methodology

3 Using anti plagiarism software 1o check the validity of the proposal.

gl Research proposal  preparation using ICT tools and presentation ll-iing poster and

defense.
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| B | Efficacy IL'EI:iJ'IE of preservautives,
[ NAME OF THE COURSE ADVANCES IN BIOTECHNOLOGY.I] 1
PRACTICAL
CLASS MSe-ll 1
COURSE CODE _ SMSMCBPA403 1
 NUMBER OF CREDITS 2
NUMBER OF LECTURES PER 4
| WEEK

TOTAL NUMBER OF LECTURES | &0
PER SEMESTER

EVALUATION METHOD INTERNAL SEMESTER END
ASSESSMENT EXAMINATION
TOTAL MARKS : 50
| PASSING MARKS - 20 |

COURSE OBJECTIVES

Ccol To understand the criteria for patentahility and the process of oblaining patents,

coz To understand the fundamental principles of ethics and ilentify the key ethical
concems related to biotechnology

CO3 Tainculeate an entreprencurial mindset in stisdents

Co 4 Toscreen potentisl algal strains as potential sources of biofiel based on lipid content
staiming and lipid extraction,

Cos To expose students to industrial applications of biotechnology

CO 6 To update sudems with case studies of successful entrepreneurs in the field of
B tmohg) ATIESTED TRIE CoRy

coT To update students with artificial mntelligence ﬂpp]ic#lj-nns ir? fich! of

P biotechnology, Mo
Eils




COURSE LEARNING OUTCOMES

CLON 1 The learner will be able to understand the process of obtaining patents.
CLO:2 The learner will be able to understand the impantance of intelleciual property rights in
protecting innovations and minaging IP in biotechnology
CLO3 The learner will be able to explore areas in biotechnolegy for setting up & business.
CLO4 The learner will be able to screen algal strains for biefuel production by performing Mile
red staining and estimating the lipid contzni.
ClLo s The leamer will be able to connect theoretical mfarmation with implementation in an
industrial comest
CLO G The leamer will be able to analyze bow individuals were dble to translate the theoretical
information into cammercially viable case applications in the field of biotechnology.
CLO7 The leamer will be ghle 1o cige examples of the recent developments in the rapidly
evelving Leld of arlificial intell 2ence in the areg of biotechnology.
" Sr. Na Mame of the experiment
I Assignments on IFR-Case studics on different patents granted N
- Repoit on Intemational Bioethics SUMVEY on specific concerned issues
[ I page description of student’s business jdea
4 Lipid staining of microulgae - Nile red / Sudan black B stainin o =
3 Extraction of lipids from microalgae '
fi Visit to Pharmaceutical industry
7 Case study- The Successtul Entrepreneur
& | Al and Biotechnalogy- student seminars
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Aflfiliated to
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Program: Life Sciences

Program Code: SMSLSC

M.Se. i
Course: (Choice Based Credil System with effect from the year 2022-2023) 1
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Programme Outline: M.Sc, Life Sciences SEMESTER 111

B S

COURSE CODE | UNIT TOPIC HEADINGS CREMTS | LECTURES
| |
Paper 1 | Cellular Organization of the Nervous System
1 History of Meuroscience Nervous ] 15
SMSLSC301 system: Overview and Evolutionary
| Perspective 1
| 2 Newron and Glia: Structure, Functional Teatures 15
[ and electrical properics.
3 Svnaptic Transmission. 15
Electrophysiclogical technigques 15
and Computational
: MNeuroscience
SMSLSCP301 | Practical 2
i - ! L
Paper 11 Ohrganization and funetional modification of the nervous system
| Nerve and Muscle physiotogy 15
SMSLSC302 . ' '
2 Neuroimmunology 4 15
[ 3 Gul microbiome and nervous EyEIEM 15
4 | Advanced Neurogenetics, imaging techniques 15
Advanced Riostatistics
SMSLSCP302 | Praclical 2
Paper 11T Systems approach (o Neorosciences |
I Anatmical and Functional srganization of the 15
SMSLSC303 CNS
T - 4 -
2 Anatomicil and functional crsanization of the 1=
PHS
3 Autonomic! Enteric Nervous system 15
Implications of pathopenic diseases
4 Neuroimaging Technigue 15
SMSLSCP303 | Practical : 1
Paper IV Systems approach to Neurosciences [1
[ I Sensory system | 15 i
SMSLSCHMY  — -
2 Sensury sysiem 1] is
3 Motor System 15
4 | Bicethies 'i‘ Egl ED TRUE COPY | 15
Practical o

PRINTIPAL
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SEMESTER 1V

COURSE CODE

LINTT

TOPIC HEADINGS

‘ CREDITS ‘ LECTURES

Paper I Developmental Neurobiology
1 | Developmental Metirolology 15
EMSLSCI0 1
R 2 | Axon Guidance and Synapse formation 4 15
3 | The Aliered Brain 15
4 | Developmental disorders and genetic diseases 15
SMSLSCP401 Practical 3
Faper 11 Behavioral Neurobiology |
| Brain and Behaviour | 15
SMSLEC402 — " ;
2 | Cognitive development and Behavioral Disorders 4 15
3 | Emotion 15
4 | Sleep and Dreamns, Consciousness 15
|
SMSLSCP40Z | Practical 2 |
Paper 111 Behavioral Newrobiology 11
I Learning and Memory- 1 15
SMSLSC4n3 : e —
2 | Learning and Memary- 1T 4 15
3 | Languiage and speech 15
! Meurveconomics and MNeuromarketing 15
SMSLSCPA03 | Practical 2
Maper I'V Molecular Neurobiology and Disense pathology
| I Newrotoxicolory and Neurmpharmacelogy 15
SMSLSC404 — 4 i
2 Neurodegenerative diseages 15
3 Becen Techniques i 15
Experimental Neurosciences
_ i e
4 [1IPR & Meuroethics 15
| B
SMSLSCP404 | Practical .
we
FRINGIPAL
SOPHIA CDLLEE_IE.
{(AUTONOMO
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NAME OF THE COURSE YSTEMS APPROACH TO NEUR: JENCES
CLASS M.Sc. Sem I
COURSE CODE SMSLSC303
NUMBER OF CREDITS 4
NUMBER OF LECTURES PER 4
WEEK
TOTAL NUMBER OF LECTURES 30
PER SEMESTER
EVALUATION METHOD INTERNA SEMESTER END
L
EXAMINATION
ASSESSM
TOTAL MARKS ENT H)
PASSING MARKS 50 20
20
Course Objectives:
Co 1 T enable the understanding of anawomical and functional organization of the nervous system
B To demonstrate the comprehensive information about the structure, organizations and
fanctional connectivity of the CNS and FNE

Course Learning Outcomes :
Students will be able to

CLO | Categorize the sutonomic and enteric nervous system and also with the integration of
autonomic and endocrine functions with behaviar

CLO2Z | Further the implications of pathogenic diseases along with the neurod maging technicgues

-

UNIT 1 | Anatomical and Functional Organization of the CNS: (15 Lectures)

1) Mugor divisions of Nervous System—Spinal cord, Medulla, Pons and Brain

stem, Midbrain, Cerebelhim., Diencepbalon, Cerebral Hemig
21 Orientation of the above components in the CNS with res
41 Gross anatomy of the brain with reference 10 functional o

PRINCIPAL
‘T-:-unnlﬂﬂuﬁl
umh].q.l,}ﬂ ad%.




+ Electrical response to light. Concept of receptive fields.

Color vision Visual pathway, lateral geniculate nucleus and visual
cortex

Visual perception as a creative process.

Perception of motion, depth, form and color,

Visual attlention and conscious awareness,

UNIT2 | Sengory system 1I: {15 Lectures)

el 0D

gL e

A, Auditory system:

. Functional anatomy of ear and cochlea

2. Cochlear hair cells and perception of stmulus ifrequency and
Intensily).
Mechano-electrical transduction hair cells,
Adaptaticn o sustained stimuli
Role of brainstem nuclei, processing of auditory information in the
cerehral cortex,

6. Vestibular  svstem and perception of posture and movemen,
. Olfactory system:

B s

L. Structure of olfaclory cpithelium iand odorant
[ECeplors.

2. Role of nasal olfactory neurcn in odour detection

3. Cltactory signal transduction.

4. Spatial encoding of odorant information in the olfactory bulb.

Processing of alfactory information in the cerebral cortex.
C. Gustatory system:
I. Taste buds and their localization in various types of papillae found in
human ongue,
2, Taste cell: transduction of 4 busic stimuli into electrical signal
Pathways to the CNS
I Somatosensory system:
| Touch and mediation by mechan oreceplors in skin,
2. Warmth and cold mediation by thermal receptors. Pain mediation by

nociceplors. Role of spinal cord  and  cerehral
COrleX in somatosensation.
NIT 3 Motor Syvstem: (15 Lecture)
1. General introiluction to maotar Syslem
2. Reflex and  contractions, Rhythmic movements produced by stereotype
muscle. Voluntary movements
3. Mutor cireuits in spinal cord, brain stern. and fore brain
4. Influence of basal ganelin and cerebellum on eortical and brain motor
mechanisms.
3. Motor function of the brain stem, vestibular apparatus and equilibrium Motor
functions of the spinal cord-reflexes
B Diseases o the  MNervous System— Parkinson's Discase
l
b1 %]
UNITS | Bifietnie (15 Lectures)
Bioethics
l. Bioethics: Definition - moral, values, ethics amd ethics id hinlug}%w‘nd
FRINCIPAL
SOPHIA COLLEGE,
(AUTONOMOUS)
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3. Bioethics in

g

Resk,

healtheare,

6. Reusoning behind Acceptance or Rejection of
Manipulation, Concerns about Consuming products of GMOs Past
and Present “Bioethical Conflicts” in Biotechnology-Interference with
Nature,Fear  of unknown, Regulatory concems, Human misuse
1. Introduction to IPR; Tvpes of Intellectual property — Patents, Trademarks,
Copyrights and related rights.

inpartance of ethics in biology:
L. Basic Approaches to Ethics: Post humanism and Anti-Post bumanism;
agricullure, modemn biology,
biotechnology, animal welfare & right/ animals in ressarch, wildlife
conservation and management, commercialism in scientific research
Bioethics and cross-cultural bioethics —
Autonomy. Rights, Beneficence, Do No Harm, Justice, Cenfidentiality,
Animal Rights, Environmental ethics, Mixed Perception of Benefi &

Cenetic

NAME OF THE COURSE

Practicals

CLASS M. Sc. Sem [
COURSE CODE SMSLSCP3I04
NUMBER OF CREDNTS 2

NUMBER OF [ ECTURES PER 4

TOTAL NUMBER OF LECTURES 60

PER SEMESTER

EVALUATION METH( M)

TOTAL MARKS

FASSING MARKS

SEMESTER END

EXAMINATION

51

20

ATTESTED TRUE COPY
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1. Evolutionary Perspective of Decision- Making
A Neural Marketing
1. What is Newromarketing?
2. Role of Attention & Consciousness and Learning & Memory
3. Sensory Newromarketing
4. Emotions & Feelings. Wa nting & Liking
3. Newroethics and Consumer Aberrations

NAME OF THE COURSE Pragticals

CLASS M. S¢, Sem 1V

COURSE CODE SMSLSCP403

NUMBER OF CREDITS

Toud

NUMBER OF LECTURES PER
WEEK

| 4=

TOTAL NUMBER OF LECTURES 60
PER SEMESTER

EVALUATION METHOD SEMESTER END)

EXAMINATION
TOTAL MARKS 20

PASSING MARKS 20

Course code Practical title }

SMSLSCP403 | Thess containing Literatore Review, Projed work, Poster presentation in any conference

IMANDATORY) Good Laoboratory Practices,
T R 0
A

A O
mﬂﬂl.l!.EGE
SOPHIA i
(AUTONOMOUS
MUMBAI-400 026.
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UNIT 1

Neurvtoxicology and Neuropharmacology { 15 Lectures)

A. Neurotoxicelogy:
|, General principles of toxicology amd neurotoxicology
2. Effect of iwjurious chemicals / agents / environmental tactars on
the nervous system and their mechanisms of action,
Neurotoxicity of metals and celluler mechanisms.
4. Model systems and methods nzed 1o study neurotoxicology Effects
of toxins on neurodevelopment,
B, Nanoparticles:
| Cell - nanoparticle interface,
2. Other applications of ninuparticles  in neuroscience — Imaging,
Drug / Gene delivery (across Blood brain barrer)

[UNIT2 | Newrodegenerative disenses { 15 Lectures)
A. Molecular basis of nen rodegenerative diseases
I Infectious Diseases
2. Leprosy
A Prions Disease
B. Degenerative diseases of the Nervous system
I. Genetic mechanisms — Huntington's Disease. Duchenne Museylar
Dystrophy Myopathies and Neuropathies
2. Malnutrition Diseases — Kwashiorkor and Ma rASIILLE
3. Tumors of the CNS —neuroblastomas, medulloblastomas and gliomas
[UNIT 3 Recent Technigues in Experimental Neoroscicnees { 15 Lectare )
Ao Advances in molecular biology techniques in Neurosciences
| Genomics: Impact of human Ecnumme  project  on peursscience
reseurch Proteomics in Neuroscience
2. The connectome project
B. Molecular screens and Making and Using Transgenic Organisms:
I. cDNA microarray, RNAI screens, Nextgen sequencing.
2. Disrupting pene products and direct gene tirgeting: Knockouts,
knuckins, conditional knockouts (Creflos, FLPYFRT, CRIPR-
Cas¥, ZFNs, TALENs) RNA inierference (RMNALY, morpholinos,
dominant nepatives
3. Binary transgenie systems: CraldUAS, Creflox, Fip/Fro, Tet-off Tet-
on
UNIT 4
PR & Mewroethics ( 15 Lecture )

A. IPR patents related to neuroscience
Example - Piracetam, Levitracetum {a GABA deri vative),

l.
2. Levodopa and therapeutic applications,
3. Gubapentin and Neuropathic pain.
4. Ethical usige of drugs for multiple indications: Carbamazepine
MValproate, e———
5. Personalized drag - Thiopurine, ATTESTED TRUE CoRY
6 Lifestyle chugs, Assessment Neuro- technglogies, @ntim
M_—s-
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M.Se. Part I Life Sciences Syllabus
Choice based Credit and Grading System
Academic year 2022-2023

SEMESTER I
COURSE | ynpy TOPIC HEADINGS CREDITS
CODE |
Paper 1 Macromolecules
I 1 Cell biochemistry
SMSLSC101 2 Mucleic acid biochemistry
3 Protein hinci’l.fmisl:r_l,.l 4
' 4 | Techniques in macromolecular bilogy |
. _ |
SMSLECPIDL | Practical 2

Paper [1 Cell Biology I

1 [ Biolegy of Prokarvotes
SMSLSC102 2 | Biology of Eukaryotes - 1 O
3 Biology of Enkaryotes - 11 4
4 | Technigues in cell biology E
| SMSLSCP102 | Practical _ h | 2

Paper I11 Systems Biology 1

1 |Physiclogy I- Digestive, Circulatory and
SMSLSCI103 Excretory Svstems
— — 4
2 Im mundlogy
3 Infectious animal and plant diseases
4 Techniques  in Syslems
_ Biology |
- SMISLSCPIO3 | Practical 2

Paper IV Ecelogy, Environment, Biostatistics T and Research methodology

1 | Bioethics
SMSLSC104 2 Toxicology 4
= |

Bistadistics |

. ._4- | Rescarch Methodalogy IHEEIE"THUE Cm
| SMSLSCP104 | Practical %-

| P
PRINCIPAL
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PAPER -1V BIOETHICS, TOXICOLOGY, BIOSTATISTICS AND

BIOINFORMATICS |
NAME OF THE COURSE | BIOETHICS, TOXICOLOG Y,
BIOSTATISTICS AND

_  BIOINFORMATICS
| CLASS MS¢ LIFE SCIENCES

COURSE CODE SMSLSC14
| NUMBER OF CREDITS | 4

NUMBER OF LECTURES | 4

PER WEEK

TOTAL NUMBER OF il
LECTURES PER

SEMESTER
EVALUATION METHOD INTERNAL SEMESTER END»
TOTAL MARKS HsmsiMENT EXA Mgﬁ TION
_m.asrm; MARKS o i J
COURSE OBJECTIVES:

To apprehend the major classes of toxicalogy, different toxins, and route
of exposure, risk assessment, prediction and MmanAgement.
Demenstration and understanding of the central concepts of modern

| statistical theory and their probabilistic foundation. |

Ij' COL
[

COURSE LEARNING OUTCOMES:

CLO 1, The students will be able 1o design, execule and statistically amﬂ}sr:
| - experiments using the principles of scientific research methadology, |
| CLO2. The student will be zble o Il-ttr:IF‘ll'-;*l results by using descriptive statistical ‘
i methods effectively,

e ' |
| Unit | Topic headings

[RTTESTED TRUE COPY
k‘i i
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Bioethics (15 Lectures)

|, Bioethics: Definition — moral, values, ethics and ethics in biclogy; Role
and importance of ethics in biclogy:

2. Basic Appmaches Ethics; Post humanism ond  Anti-Post
humanizm;

3. Bioethics in healthcare, agriculture, modern biology, biotechnology,
animal welfare & right / animals in research, wildlife conservation and
minagement, commercialism in scientific research

4, Bioethics and cross-culiur) bicethics —

Autonomy. Rights, Beneficence, Do No
Harm, Justice, Confidentiality, Animal Hights, Environmental cthics,
Mixed Peiception of Benefit & Risk,

5. Reasoning behind Acceptance or Rejection of Genetic Mamipulation,
Concerns dbout Consuming products of
GMOs Past and Present ‘Bicethical Conflicts' in Bictechnology-
Interference with Nature, Fear of unknown. Regulaiory  concerns,
Human misuse

&. Introduction 1w IPR; Types of Intellectyal property —  Patents,
Trademarks, Copyrights and related rights,

Toxicology (15 Lectures)

I. History of woxicology., classification of to vicology,

2. Toxicants; Exposure, exposure characterization,

3. Routes of expusure: Organism environment interaction, Animal and plant
toxing, Absorption and distribution of foxicants,

4. Hazard identification: Risk assessment {Human health risk assessment) Rigk
prediction and management | minagement of acute intoxication. natural
detoxification — hiochemical and genetic mechanism

Biostatistics I (15 Lectures)
|. Data: types of data, collection & classification, Frequency distribation,

diagrammatic & graphical

representation of data

Measures of central tendency snd measures of vari ationfdispersion

3. Probability: Types of Probability (Mathematical & Statistical), their
charsetenstics and limitations, Thearems of Probability- Additional,
Mulnplication theorem, Permuration & Combination, Random Variable,
Theoretical Probability Distribotion
Bave's theorem

4. Noermal Distribution (7, score), Binomial Distribuly
Msiribution

3. Correlation: Introduction, tvpes of Cosrelation. methad

b

. L
correlation & application. SRINGIPAL
6. Regression: Types of regression, regression lines & its prop rtEhpy A COLLEGE,
o N - - (AUTOROMOUS)

MUMBAI-400 026.




N J
Research Methodology: (15 Lectures)
1. Introduction and rationale
4. Types of Resesrch studies: Prospective or Retrospective; Case-control,
Crosssectional, lengitudinal {0 be applied o
students’ actual research projects)
3. Drefinition #nd Formulation of & Problem, Designing und conducting a
resesarch project

4. Method of dat collection: Experiments. Intervicws, Questionnaires and
Surveys. Data reconds of data stora ge ind good laboratory praclices

3. Reporting!  Principles of effective writine: Literature review, Report
writing: Thesis/Dissertation, Gran! writing

. Types of grants: Fellowshipd Travelf T-'n|_i|;L-L."C:m!'¢:mn|_-:-"'-‘-’urksI'Mp &
Proposal writing

T. Piagiarism in research

Reference Books

Arora PLN. & Malhan P.K. Biosiatistics, 202, First Reprint Edition, Himalaya
Publishing House.

Banerjee P.K., Introduction 1o Biostatistics.2004, First Edition, 5. Chand & Compuny
Pur, Lel,

Booth V., Communicating in Science- Writing a Scientific Paper and Speaking
Scientific Meetings, 20003, Canbridpe Universiny Press.

Creswell LW, Cresswell 1.1, Research Design; Qualitative, Quantitative, and Mized
Method Approaches. 2017, Sage Publicaions

Day R. A., Gastel B, How te Write & Publish a Scientific Paper, 201 1, Greemweod,
Gurumani N, An Introduction 1o Biostatistics, 2011, Second Revised Edition, M. £,
FPublisher,

Gurumani N.. Research Methodology for Biological Scicnces, 2006, MJFP Publishers.
Muhajan B.K., Methods in Biostatistics, 2002, Sixth Reprint Edition, Jovpee Brothers
Medicel Publishers (P) Ltd,

Matthews J.R., Matthews R.W . Suceessful scientific Writing: A Step-By-step Guide
for the Biological and Medical Sciences, Cambrigdge University Press,

Marczyk G., DeMatten D Festinger D, Essentials of Research Design and
Methodology, 2010, Jolir Wiley and Sons, fne.

Luske P., Benestad H.B., Olsen B.R., Research Methodology in the Medical and
Biological Sciences, 2007, Acerd Press,

Santra 5.C.. Fundamentals of Ecology and Environmental Biology. 2010, First Egdis
New Cerrral Book Agency { P) Ltd,
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Programme: Foundation Course
Programme Code: SBAFCO & SBSFCO
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(Choice Based Credit System with effect from the year 2022-23)
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Programme Quiline : FYBA / FYBSC (SEMESTER I)

ﬁi‘m:rse Code | Unit Name of the Unit _ Credits
No
(SBAFCO10] FOUNDATIONS OF INDIAN SOCIETY 2
SBSFCO101 | | Rights Discourse and Indian Constitution
2 | Ethies in Public Domain
3 | Gender Construction in India .

Programme Outline : FYBA / FYBSC (SEMESTER II)

Course Code | Unit | Name of the Unit Credits
No
SBAFCO201 BASIC ISSUES AND CONCERNS IN INDIAN 2
SBSFCO201 SOCIETY
| Liberalisation, Privatisation, Globalisation
= stress and Conflict
" 3 | Social Conflict

Preamble:

Foundation Course is one of the compulsory papers offered to students of the First Year Bachelor of Arts
ind First Year Bachelor of Science. This course of fers a multidimensional exploration of critical issues
mmpacting modern Tndian sociely. Tt provides a comprehensive understanding of the forces shiping the
nation's socio-econonc landscape. Through this comprehensive syllabus, the course aims to equip
students with @ holistic mderstanding of the mulifasceted challenges confronting Indian society. It fosters
eritical thinking abilities and encourages students o ex plore innovative selutions 1o address these pressing
concerns, ultimately contributing to a more inclusive and harmonious secietal fabric, This colirse ec|uips
you with the knowledge and sensitises to understand the torces shaping our world and the challenges we
face together.

TATTESTED TRUE COPY
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SEMESTER 1

NAME OF THE COURSE  FOUNDATIONS IN INDIAN SOCIETY
| CLASS FYBA & FYBSC
| COURSE CODE SBAFCO101/SBSFCO101
NUMBER OF CREDITS 2
NUMBER OF LECTURES PER 3
| WEEK _
TOTAL NUMBER OF LECTURES 45
PER SEMESTER
EVALUATION METHOD INTERNAL ' SEMESTER END
ASSESSMENT EXAMINATION
TOTAL MARKS 50 50
| PASSING MARKS 20 20
COURSE OBJECTIVES
col | To familiarize students with the concepts, evolution of rights with R

| special reference to the constitution of India.

CO2

To acquaint students with the principles and values in ethics.

Co 3.

To sensitize students about the emerging gender identities and crisis in the
Indizn context.

COURSE LEARNING OUTCOMES:

[CLO 1. Undersiand the philosophy and spirit of Indian Constitution and develop respect far
human rights and acknowledge the beauty of plurality existing in the nation and & more
sensifized gender altitude.

[[CLO 2. Nourish in them value based principles underpinning behavior and develop proper
ethical attitudes that forny character.

[CLO 3, | Develop a basic understanding about issues related to women and LOBTQIA+

P e
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SYLLABUS

LINIT 1 IRights Discourse and Indian Constitution {15 LECTURES)

1.1 MNotion of Rights: Meaning and Characteristics

1.2 [Histosical Evolution of Human Rights: Natural Rights Theory and social Contract
(Theory: Magna Carta; English Bill of Rights: American Bill of Rights; Geneva
Convention and UDHR

13 [Constitution of India: Making and preamble

L4 WConstitution of India: Citizenship, Fundamental Rights and Directive
Frinciples of Staie Policy

L5 [Crisis and challenges: Unity in [hversity

LTMIT 2 thics in Public Domain (15 LECTURES)

21 [Meuning and Perspectives in Ethics

12 |Values in action: Truthfulness ¢ transparency and accountability), Non-violence,
Fompassion. Fellowship, Intagrity

13 |Ethical practices in Research and Writing

14 rofessional Ethics: Medical and Media

23 Protessional Ethics: Legal, Business and Teaching

UNIT3 XGender Construction in India {15 LECTURES)

31 Concepts -Gender, Patriarchy and Feminism

32 Wiolence sgainst Women — Female Focticide, Female Infanticide, Malnuntion, Sexual
Harassment, Sexual Assavlt, Dowry, Honour Killing

33 Pocial and Economic Discrimination of Women

34 LGBTQIA+ - Concepts and Problems

- - WWI‘
33 LGBTQIA+: Legal provisions in India and LGBTOLA+ MovedBl A
ii?i-'-"p,-r’"
o
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SOPHIA COLLEGE, (AUTONOMOUS)

Affiliated to

UNIVERSITY OF MUMBAT

Programme: Zoology

Programme Code: SBSZ.00

5.Y.B.Sc. Zoology

(Choice Based Credit System with effect from the year 2022-23)
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Programme Outline: SYBSc Zoology (SEMESTER 11T}

'D:uurﬁf: Code

Unit No MNWame of the Unit Credits
CLASSIFICATION OF CHORDATES 2
SBSZ00301 & DEVELOPMENTAL BIOLOGY
I Classification of Chordates =
2
Human Reproduction
" 3 Developmental Biology il
SBSZ00302 CELL BIOLOGY & GENETICS 2
| Cell Biology
2 Genetics T
3 Nucleic Acids and Chromosomes
SB3Z00303 RESEARCH METHODOLOGY & Z
APPLIED ZOOLOGY - 1 4
1 Research Methodology
2 Parasilolo oy
_ 3 Pollution
SBSZ00P3 Practical T 3
Practical 1
Practical I11
Programme Outline: SYRS¢ Zoology (SEMESTER IV)
Course Code Unit No _ Credits
LIFE PROCESSES
SBSZ00401 e Mutrition & Excretion 2
g espiration & Circulation |
3 ocomotion & Control and
I Coordination
SBSZOO402 | BIDCHEMISTRY & HISTOLOGY Z
I Enzymology __
2
_ Molecular biology
N 3 [Histology =
SBSA00403 | APPLIED Z00LOGY - 11 2
| Economic Entomology

Fisheries




NAME OF THE COURSE RESEARCH METHODOLOGY AND APPLIED

ZOOLOGY- |
CLASS SYBSc Zoolopy
COURSE CODE _ SBSZ00303
NUMBER OF CREDITS b

NUMBER OF LECTURES PER WEEK) =y
TOTAL NUMBER OF LECTURES 15
PER SEMESTER

EVALUATION METHOD INTERNAL SEMESTER END
ASSESSMENT EXAMINATION
TOTAL MARKS 50 50
PASSING MARKS 20 _ 20

COURSE OBJECTIVES:

Col. To uilersiand the concept of Scientific Research Methodology
CO 2, To gain knowledge about the elements of research methodology
CO 3. Fo understand the ethical guidelines pertaning to research and
. publication :
CO4 Ta introduce the learner to life evele. pathogenicity, control measures
L. Lmd treatment of different parasgites
-0 5. T make the bearners aware of the different types of pollution, s
L _ _imipact on nature and abatement measures

COURSE LEARNING OUTCOMES:

CLO 1, Understand the difference hetween research methods and research
methedology

!

CLO 2, Relate between the research and publication ethics

CLO3. _+I-1-ﬂiitu: the I'I'I:IE-.FEIHEJ'!E r-l:!ntil:msh-':ps |hrcrugi1 the stedy of different
[ EATES

FLEJ 4 Evatuate the adverse effects of pollution. its Impact on biodiversity and
kontrol measures,
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UNIT 1 [Research Methodology (15 LECTURES)

L1

Process of science

l.1.1 A dynamic approach to investigation: The Scicatific method, Deductive reasoning
pind inductive reasoning, Critical thinking, Role of chance in scientific
liscovery{serandipity)

L.1.2 Scientific research: Definition. difference between method and methodology,
characteristics, tvpes

LL3 Steps in the Scientific method: Tdentification of research problem, formulation of
research hypothesis, westing the hypothesis LUSINE EXPEriMents or surveys, prepaning
researchistudy design including methodology and execution (approprate controls,
sample size, technically sound, free from bias, repeat experiments for CONsiStency ),
tocumentation of data, data analysis and interpretation, results and conclusions

1.1.4 Disgemination af data: Reporting results to scientific communit ¥ (publication in

peer- reviewed journals, thesis, dissenation, reports, oril presentation, poster
Fnﬂ:ntuh’ﬂn]

I.I.5 Application of knowledge: Rasic research, Applied and Translational research

.2

1.2 Scientific writing

1.2.1 Structure and components of 1 research Paper: preparation of manuseript for

ublication of research paper- titks, authors and their atfiliations, abstract, keywords and
E{hhm viations, introduction, matesial and methods. resulte, distussion, conclusions,
acknowledgement, biblioeraphy; figures. tables and their legends

1.2.2; Peer reviewed and Indexed journals, Citation index and Role of citations, impact
Woctor of & jornal

| 3 Writing a review papes

1.3.1 Strueture and components of review piper

1.3.2 Report writing and types of rep

13.3 Computer application: Plotting of graphs, Statisticul analysis of data,

|.3.4 Intermer and its application in research-Literature survey, online submissien of
mmanuscript for publication

1.4

I.4 Ethics

L4.1 Ethacs i animal research: The ethicsl and sensitve care and use of animals in
researcl), ieaching

fund lesting, approval from Dissection Muonitaring Committee (DMC), CPCSEA and
[AEC

e
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1.4.2 Ethics in clinical research: Approval from clinical recear: N’EIHIED.HHE ]
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Concepts Unlimited

Sclence Edueation ard Ressarch Canfar

Date: 17/06/2022
Memorandum of Unde rstanding

This memorandum of understanding between CONCEPTS UNLIMITED
acience education & research centar and SOPHIA COLLEGE (Autonomous),
Mumbai.

These two institutes are working collaboratively on RUSA project, This
project will be executed for grade 7 standard students of two schoaols,

Responsibilities:

Concepts Unlimited would provide educational materjal to perform
experiments (like anline pdf, videos), guidance to schaal teachers and wil]
help Dr. Prabha Shetty for lab set up. Seven demonstrative experiments
would be conducted in the selected school apart from the set of main
experiments as per the state hourd curriculum. AN rights reserved for
educational material.

Dr. Prabha Shetty from Sophia college would undertake the complete
responsibility of procuring lab material, making kiis, distributing it to the
selected schools, Coordination with concepts unlimited, Analysis of survey
and difficulty solving for schonls,

Signature
By Concepts Unlimited By Sophia College
\’E%amri’ﬁiﬁ? f rr'fli"'ﬂ‘;ﬂl.."—
Dr. Manasi Rajadhvaksha Dr. Prabha Shety
- Dir:-e:m:,.f_;}ncepts Unlimited HOD, Department of Chemistry

| | i .’1"Tl _I_FIL':-:.':'I-"

“per. g Dr. Anagha Tendulkar Fatil
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