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W.E.F. JULY 2020

BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from Science

COURSE STRUCTURE OF B.SC. MICROBIOLOGY SEMESTER Ist
. External Credit Allotted
Course Details  V——— Internal Assessment Distribution| Credits
—_— Major Minor Sesslt:nal Subject
Course Code| Course Type Course Title Marks | Max | Min | Max | ¥im | Moz | Min L|T|P o nv'\?bs:ﬁon
Marks | Marks | Marks | Marks | Marks |Marks
Theory Group
3CBCA201 Ability Basic Information Computer 50 U 25 08 10 04 15 06 |21 -1- 2
Enhancement Technology - I
Ability .
3HBHL101 fe=dl AT 3R W= 50 | 25 | 08 | 10 | 04 | 15 | 06 |2 | - |- 2
Enhancement
3SBB0103 | Core Course [P0tany ~ I (Diversity of Microbes| 144 | 50 | 47 | 20 | 08 | 30 | 12 |4|-|-| 4
and Cryptogams)
Chemistry -I (Physical Inorganic
3SBCH 104 | Core Course & Organic Chemistry) 100 50 17 20 08 30 12 | 4| - |- 4
Microbiology- I (General
3SBMB105 | Core Course Microbiology and 100 50 17 20 08 30 12 | 4| - |- 4
Biotechnology)
: Term End Lab !
Erantial dronp Practical Exam| Performance Seddonal
35BB0103 | Practical |POtanY ~ I (Diversity of Microbes| o | 55 | g5 | 55 | o5 | - < lal=1|2 2
and Cryptogams)
3SBCH104 | Practical |Chemistry - (Physical Inorganic) 5o | 55 | o8 | 25 | 0g | - | - | -|-|2| 2
& Organic Chemistry)
Microbiology- I (General
3SBMB105 Practical Microbiology and 50 25 08 25 08 - - -1 -2 2
Biotechnology)
Grand Total 550 16| - |6 22
Minimum Passing Marks are equivalent toGradeD L- Lectures T- Tutorials P- Practical
Major- Term End Theory / PracticalExam
Minor- Pre University Test
Sessional weightage - Attendance 50%, Three Class Tests/Lab Assignment 50%
/ g
kr.\,»" ¢
; A A R
QoY - NN
. Ve .Sp/
DEAN
ead H O ik,
DDegartmentOf S L [ antt »:""'Q;D“.cinncos .
r.C.V. Raman . . I anih. of Life Science ur
University Ci C.v. Raman University dia

Kota, Bilaspyr (C.G) - 4y5 iv

Aota,Bilaspur (C.G.)




W.E.F. JULY 2020

BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from Science

COURSE STRUCTURE OF B.SC. MICROBIOLOGY SEMESTER IInd

y External Credit Allotted
Course Details P — Internal Assessment Distribution Credits
< ; Sessional Subject wise
Course Course Type Course Title Total Mujgr SAHOF i LT | P Distribution
Code yp Marks | Max | Min | Max | Min | Max | Min
Marks | Marks | Marks | Marks | Marks |Marks
Theory Group
3HBEL201 Ability English Language and Indian 50 25 08 10 04 15 06 | 21| - 5 2
Enhancement Culture
3MBFE101 AU Fundamental of Entrepreneurship 50 25 08 10 04 15 06 | 2| - - 2
Enhancement
35BB0203| CoreCourse | 50t - Il (Cell Biology and 100 | 50 | 17 | 20 | o8 | 30 | 12 |4 - | - 4
Genetics)
3SBCH 204| Core Course | Chemistry -1l (Physical Inorganic | 50 17 20 | 08 | 30 | 12 |4 - | - 4
& Organic Chemistry)
Microbiology- I (Biotechnology
3SBMB205| Core Course and 100 50 17 20 08 30 12 (4] - - 4
Immunology)
. Term End Lab s
Bractical Group Practical Exam | Performance Sstan]
3SBB0203| Practical Bty - EAGsll Bologyand 50 25 08 25 | 08 g = J=| =12 2
Genetics)
3SBCH 204| Practical | Chemistry -11 (Physical Inorganic | ., 25 08 25 | 08 | - - [=]-1]2 2
& Organic Chemistry)
3SBMB205| Practical | Microbiology-1l (Biotechnology | ., 25 08 25 | 08 | - « l=]|=]2 2
and Immunology)
Skill Courses Sessional
Skill Skill Enhancement Elective 50 ) . ) i 50 20 |11/ - 1 2
Enhancement Course-I
Grand Total 600 17| - 7 24

Minimum Passing Marks are equivalent toGradeD
Major- Term End Theory / PracticalExam

Minor- Pre University Test

Sessional weightage — Attendance 50%, Three Class Tests/Lab Assignment 50%
Skill Elective I - Any other course being offered in this semester as per the list given at the end of course structure.

Hota, B”as,o

ur (Cb

") 490013

Captt. of Lif
Dr. C

V. R

n

.0.D.

e Sciences

C.V. Raman University
r\ou,b::zspur(C.G.)

L- Lectures T- Tutorials P- Practical
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BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from Science

COURSE STRUCTURE OF B.SC. MICROBIOLOGY SEMESTER Ilird
: External Credit Allotted
Course Details [ —— Internal Assessment Distribution| Credits
Sessional
Major Minor P X X
: Total Subject wise
Course Code| Course Type Course Title Marks| T Min Max | Min Max | Min Ll TP Distribution
Marks| Marks |Marks| Marks | Marks |Marks
Theory Group
Ability ; -
3HBHL302 e~ w9 vd war wwE| 50 25 08 10 04 15 06 |2 - | - 2
Enhancement
Ability Basic Information
3CBCA502 Computer Technology 50 25 08 10 04 15 06 |2 - |- 2
Enhancement T
Botany - 111 (Biodiversity
3SBB0303 | Core Course & Systematic of 100 50 17 20 08 30 12 | 4| - | - 4
seed plant)
Chemistry -III (Physical,
3SBCH 304 | Core Course Inorganic & Organic 100 50 17 20 08 30 12 (4| - | - 4
Chemistry)
Microbiology-III (Principle
3SBMB305 | Core Course |of Bioinstrumentation and| 100 50 17 20 08 30 12 | 4 | - - 4
Techniques)
2 Term End Lab .
Practical Group Practical Exam | Performance Sessional
Botany - I1I (Biodiversity
3SBB0303 Practical & Systematic of seed 50 25 08 25 08 - - - -12 2
plant)
Chemistry -III (Physical,
3SBCH 304 | Practical Inorganic & Organic 50 25 08 25 08 - - -1 -12 2
Chemistry)
Microbiology-III (Principle
3SBMB305 Practical |of Bioinstrumentation and| 50 25 08 25 08 - - -l -1 2 2
Techniques)
Skill Courses Sessional
Skill Skill Enhancement Elective 50 i ) i i 50 20 1] -1 2
Enhancement Course-II
Grand Total 600 17| - | 7 24

Minimum Passing Marks are equivalent toGradeD
Major- Term End Theory / PracticalExam

Minor- Pre University Test
Sessional weightage - Attendance 50%, Three Class Tests/Lab Assignment 50%
Skill Elective II- Any other course being offered in this semester as per the list given at the end of course structure.
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BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from Science

COURSE STRUCTURE OF B.SC. MICROBIOLOGY SEMESTER IVth
! External Credit Allotted
Course Details y P— Internal Assessment Distribution| Credits
Sessional
Major Minor ] :
: Total TEE Subject wise
Course Code| Course Type Course Title Marks | Max | Min | Max | Min Max Min L|T]|P Distribution
Marks | Marks | Marks | Marks | Marks | Marks
Theory Group
3HBEL402 Ability English Language and Scientific 50 25 08 10 04 15 06 2 . |- 2
Enhancement Temper
Ability .
3HBHP401 Human Values & Ethics 50 25 08 10 04 15 06 2] - |- 2
Enhancement
Botany - IV (Structure,
3SBB0403 | CoreCourse | Development & Reproduction in 100 50 17 20 08 30 12, 4 | - |- 4
flowering plant)
3SBCH404 | Core Course |Chemistry -1V (Physical Inorganic&l 140 | 50 | 17 | 20 | 08 | 30 | 12 |4 |- |- 4
Organic Chemistry)
3SBMB405 | CoreCourse | Microbiology-IV (Environmental |, | 5 | 17 | 29 | o8 | 30 12 | &)=]= 4
and Medical Microbiology)
. Term End Lab .
Praciical Group Practical Exam| Performance Sessinnal
Botany - IV (Structure,
3SBB0403 Practical Development & 50 25 08 25 08 - - - - 12 2
Reproduction in flowering plant)
3SBCH404 | Practical | nemistry -IV (Physical norganic &) g, | )5 | 45 | 55 | og - - -] -2 2
Organic Chemistry)
3SBMB405 | Practical | M crobiology-1V (Environmental | o, | 55 | g | 5 | g : s =l =2 2
and Medical Microbiology)
Grand Total 550 16 6 22

Minimum Passing Marks are equivalent toGradeD
Major- Term End Theory / PracticalExam

Minor- Pre University Test

Sessional weightage - Attendance 50%, Three Class Tests/Lab Assignment 50%
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W.E.F. JULY 2020

BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from Science

COURSE STRUCTURE OF B.SC. MICROBIOLOGY SEMESTER Vth
E External Credit Allotted
Course Details Nagaetdiint Internal Assessment Distribution| Credits
Major Minor Sessional
Coyrse Course Type Course Title Toral : — L|T|P plbjeeE wike
Code yp Marks | Max Min Max Min Max Min Distribution
Marks | Marks | Marks | Marks | Marks | Marks
Theory Group
3sBES501 | . Ability Enyirganenl 50 | 25 | 08 10 04 15 06 |2]|-]|- 2
Enhancement Studies
Ability Introduction to soft
SHEELIOL | oo samenit skill & Team Building a0 - 4R i B 5 06 af=|= B
. Botany -V
Discigling (Select any one from
AEAE Specific - h 100 50 17 20 08 30 12 41 - | - 4
. below given Elective-
Elective B
Disetgline (Selglc]te ;I:ll;tc:r}::f/rom
kvt Specific p : 100 50 17 20 08 30 12 4| - - 4
. below given Elective -
Elective i)
Discipline | <0 o from
o Specific any 3 100 50 17 20 08 30 12 4 - | - 4
: Ibelow given Elective -
Elective 1)
. Term End i
Practical Group Practical Bxaii Lab Performance Sessional
ket Practical Botany -V 50 25 08 25 08 - - -1 -12 2
Atk Practical Chemistry -V 50 25 08 25 08 - - -l -12 2
Beky Practical Microbiology -V 50 25 08 25 08 - - - -1 2 2
Skill Courses Sessional
Skill Skill Enhancement
Enhancement | Elective Course-III al ) ) i ) >0 20 ol el s E
Grand Total 600 17| - | 7 24
Minimum Passing Marks are equivalent toGradeD L- Lectures T- Tutorials P-Practical

Major- Term End Theory / Practical Exam Minor- Pre University Test
Sessional weightage - Attendance 50%, Three Class Tests/Lab Assignment 50%
Skill Elective III- Any other course being offered in this semester as per the list given at the end of course structure.
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W.E.F. JULY 2020

BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from Science

COURSE STRUCTURE OF B.SC. MICROBIOLOGY SEMESTER VIth

; External Credit Allotted
Course Details [ Internal Assessment Distribution| Credits
Major Minor Sesignal Sub'ject
Course Course Type Course Title Tat L|T] P WA
Code P Marks | Max | Min | Max | Min | Max | Min Distributi
Marks | Marks | Marks | Marks | Marks | Marks on
Theory Group
Piscpline (Sele?? ;nyo-n\c/elfrom
i Specific ARy : 100 50 17 20 08 30 12 4| - | - 4
. below given Elective
Elective
-1V)
Discipline (Selce};fr;:t?:];vflrom
RN Specific ny . 100 50 17 20 08 30 12 41 -1 - 4
. below given Elective
Elective
V)
Discipline | 1 0 e rom
e Specific 1y ) 100 50 17 20 08 30 12 41 - | - 4
: below given Elective
Elective
-VI)
. Term End Lab .
i Practical Exam | Performance Sessional
A Practical Botany - VI 50 25 08 25 08 - - -l -2 2
RS Practical Chemistry -VI 50 25 08 25 08 - - -l -2 2
TS Practical Microbiology -VI 50 25 08 25 08 - - =1 =12 2
Project/ Desertions/
cResea”:h Internship /Viva | 100 | 50 | 17 - - 50 | 20 |-|-|4| 4
omponent .
Voice
Grand Total 550 12 - |10 22

Minimum Passing Marks are equivalent toGradeD
Major- Term End Theory / PracticalExam
Minor- Pre University Test
Sessional weightage - Attendance 50%, Three Class Tests/Lab Assignment 50%
Compulsory Project/Dissertation/Internship with choice in any Disciplinary specific elective. Compulsory one paper
presentation certificate in related discipline.

P
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W.E.F. JULY 2020

SPECILIZATION WITH ELECTIVE

**Note - Students need to select any one paper from below mentioned three papers from Each Group Elective’s
for Fifth and Sixth semester of B.Sc. Microbiology.

ELECTIVES FOR SEMESTER 511 ELECTIVES FOR SEMESTER 611
Course Course Type List of Electives Course Course Type List of Electives
Code yp Code yp
GROUP ELECTIVE -1 GROUP ELECTIVE -1V
s o p Discipline
3SBBO503 I.Dlsc1plme‘ Botany-V (Plant Rhysnology and 3SBBO603 Specific . Efotan?/-VI (Plant Ecology,
Specific Elective-I biochemistry) Elective.I Biodiversity and Phytogeography)
Discipline Discipline
3SBBO504 |Specific Elective- Botany-V (Plant Pathology) 3SBBO604 Specific Botany-VI (Ethno botany)
11 Elective-I1
Discipline Discipline .
3SBBO505 |Specific Elective-| Botany-V (Plant Reproduction) | 3SBBO605 Specific Botany-y] (EYolutlonary Atid
. Economic Botany)
111 Elective-II1
GROUP ELECTIVE -II GROUP ELECTIVE -V
Discipline Chemistry —V ( Physical Inorganic Disciphing Chemistry-VI ( Physical Inorganic
3SBCHS03 . ! ’ ) 3SBCH603 Specific . .
Specific Elective-I and Organic Chemistry) Eleative- and Organic Chemistry)
Discipline Discipline
3SBCH504 |Specific Elective- |Chemistry-V (Industrial Chemistry)| 3SBCH604 Specific Chemistry-VI (Nano- Chemistry)
11 Elective-II
Specific Elective- TRSegint
3SBCH505 |°P 1 Chemistry —V (Green Chemistry) | 3SBCH605 Specific Chemistry-VI (Bio- Chemistry)
Elective-II1
GROUP ELECTIVE -111 GROUP ELECTIVE -VI
Discipline Microbiology V Discipline Microbiology VI
3SBMB503 A i (Industrial and Agriculture 3SBMB603 Specific (Molecular Biology and Genetic
Specific Elective-I : X . . 4
Microbiology) Elective-I Engineering)
Discipline . ; Discipline . .
3SBMB504 |Specific Elective- Migiabislagy v 3SBMB604 |  Specific bebfeniliinlogsr ¥
(Microbial Genetics) 2 (Analytical Microbiology)
11 Elective-I1
Discipline . . Discipline Microbiology VI
3SBMBS505 |Specific Elective- (Mir;:lo(l:)ri:tlnfc’)llloi{ol\; ) 3SBMB605 Specific (Immunology and Clinical
111 Y gy Elective-III Microbiology)
N
: / N&)
/ J — T T
Hea 0.D. |
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SKILL ENHANCEMENT ELECTIVE COURSES

Non-Technical
Elechive Department/ Faculty Name
No.
Faculty of Information Technology
| SCIT 201 Data Entry Operation 2(1+0+1)
11 SCIT 301 Multimedia 2(1+0+1)
111 SCIT 501 Web Designing with HTML 2(1+0+1)
1\Y SCMIT 201 Web Development 2(1+0+1)
\Y SCMIT 301 LINUX 2(1+0+1)
Faculty of Management
I SMGT 201 Briefing and Presentation Skills 2(1+0+1)
I SMGT 301 Resolving Conflicts and Negotiation Skills 2(1+0+1)
111 SMGT 802 Entrepreneurship Development 2(1+0+1)
Faculty of Commerce
| SCOM 201 Tally ERP 9 2(1+0+1)
Il SCOM 302 Multimedia 2(1+0+1)
111 SCOM 803 Data Analyst 2(1+0+1)
Faculty of Humanities
| SHBA 301 Pursuing Happiness 2(1+0+1)
11 SHBA302 Communication Skill and Personality Development 2(1+0+1)
111 SHMA301 Tourism in M.P 2(1+0+1)
Faculty of Science
I SSBI 301 Mushroom Cultivation 2(1+0+1)
11 SSPH 301 House Hold Wiring 2(1+0+1)
111 SSPH 301 Basic Instrumentation 2(1+0+1)
1A% SSPH 301 DTP Operator 2(1+0+1)
\Y SSCH 301 Graphic Designing 2(1+0+1)
Faculty of Education
I SCBE 403 Understanding of ICTC (Information Communication 2(1+0+1)
Technology)
11 SCPE 201 Yoga Education o 2(1+0+1)
oV
) / - RS
L \@\5)’ e
‘-;a‘\f").«(\\)( N
PO
. Qv\%ﬁz@@ Q&
X - \E_O N = A
Dr ¢ )
Head |

Q.D. ' :'
A of Life Sciences
cv. Raman University
<R A KQ?&,EH-;L;JLH' (C.G.)

DE:ega\;tmenf of Chamiatn, Cep
. C.V. Raman University o
Kota, Bilaspur (C.("g‘.)



W.E.F. JULY 2020

UiﬁJ .

BR. C.! VSMW

DR. C.V.RAMAN UNIVERSITY

KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 1* Subject Code: 3CBCA201

Course: B. Sc. Microbiology Theory Max. Marks: 25

SUBJECT: BASIC COMPUTER & INFORMATION TECHNOLOGY-I Theory Min. Marks:08

COURSE OBJECTIVE:

To educate students to analyze, design, integrate & managein formation systems using information technology.

Unit Course Content Methodology Adopted

INTRODUCTION TO COMPUTER ORGANIZATION -1 ICT based class room
History of development of Computer system concepts. Characteristics, | teaching, Group Discussion,
Capability and limitations. Case Analysis, Individual

Generation of computer. Types of PC’s Desktop. Laptop, Notebook. | Presentations
Unit Workstation & their Characteristics. '

-1 | YR ANAIRORE & UR=d Fvgex &1 sfem, dex Ried
IECIECING fRIYATY, TAATUaRIHIY, drege e g e, d 34,
DYDR, SRBCIBYBR, IS & UPR, Flcgd, db I AMfe &
IENIEGI

INTRODUCTION TO COMPUTER ORGANIZATION -II ICT based class room
basic components of a computer system Control Unit, ALU. Input/Output | teaching, Case Analysis,
function and Characteristics,memory RAM, ROM, EPROM, PROM. Individual Presentation, Visit

Unit to Venture Capitalists

=11 d)“ﬁl\d%dil‘l"|I$U1?I"Id?lql‘{ﬂqcb“ia‘l\dflﬁ%d*ld?&lIHNG‘-IC}‘NU]
QaqsmE/WWESWMHﬁNﬁﬁWWiﬁﬁ%ﬂﬁqgﬁﬂq
9l M, 3R I HR HHAN |

INPUT & OUTPUT DEVICES ICT based class room
Input Devices : Keyboard, Mouse, Trackball. Joystick, Digitizing tablet, | teaching, Case Analysis,
Scanners, Digital Camera, MICR, OCR, OMR, Bar-code Reader, Voice | Group Presentation
Recognition, Light pen, Touch Screen.

Output Devices: Monitors Characteristics and types of monitor, Video
Standard VGA, SVGA, XGA,

LCD Screen etc. Printer, Daisy wheel, Dot Matrix, Inkjet, Laser, Line
Printer. Plotter, Sound Card and Speakers.

Unit §ﬂaamquEf@mﬁﬁ fSarse: @iare, 7194, chdrd,
- | G, SRR S, wﬁﬁ fefilcar dvvT, THATEHRIR,
@ﬁmm3Mwmzmvﬁmﬁmmammaﬁmﬁmﬁmanmaﬁa
TAEDIA |

ﬁﬁmw%ﬁWW@¢#%mﬁmwﬁ%ﬁ@wﬁVGASVGA XGA,
LCD THIA 31T% e, s @Fr e Afg, Phoic, oo, oATEA
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ICT based class room
teaching, Case Analysis,
Individual Presentation

Un | et i Genicen 6 fies e w@iel Rearor
| yfed 2u, BN 2U, TR gEe, e W gEed Tl
e, dIS), AAE, A JRAI- R Sy, S $iE4,
SIS, AL, — AR S|

INTRODUCTION TO OPERATING SYSTEM : Introduction to operating | [CT based class room
systems, its functioning and types. basic commands of dos & Windows operating teaching, Case Analysis,
System.

Disk Operating System (DOS) - Introduction, History and Versions of
DOS.

DOS Basics - Physical Structure of disk, Drive name, FAT, file & directory
stucture and naming rules, booting process, DOS system files.

DOS Commands - Internal - DIR, MD, CD, RD, Copy, DEL, REN,
VOL, DATE, TIME, CLS, PATH, TYPE etc. External CHKDSK, SCOPE,
PRINT DISKCOPY, DOSKEY, TREE, MOVE, LABEL, APPEND,
Unit | FORMAT, SORT, FDISK, BACKUP, MODE, ATTRIB HELP, SYS etc.
v | SRR Riven a1 uRe siRfeT RREH @1 URed, SHE T
U4 YR, ST fae &1 a1 Al | SN IRTaRI—

fhollbe wWaer 3% %@, FET 91, B, BISd VG SRNGS)
Tacar Ud AT fm, gieT wfhar, S Ried v |

S HHISHA—

3MidR® HATVSHDIR, MD, CD, RD, Copy, DEL, REN, VOL, DATE,
TIME, CLS, PATH, TYPE anfg |

qIgd  PHATVSHCHKDSK, SCOPE, PRINT, DISKCOPY, DOSKEY,
TREE, MOVE, LABEL, APPEND, FORMAT, SORT, FDISK, BACKUP,
MODE, ATTRIB HELP, SYS anfe|

Group Presentation

PRACTICALS:-

DOS:

*  DOS commands: Internal & External Commands.

*  Special batch file: Autoexec, Bar Hard disk setup. Windows 98:
*  Destop setting: New folder, rename bin operation, briefcase, and function. Control panel utility. o
» Display properties: Screen saver, background settings.

MS Word:

» Creating file; save, save as HTMLy Save as Text, Template, RTF Format.
« Page setup utility: Mar

settings, paper size setting, paper source, layout.
« Editing: Cut, past specialando, redo, find, replace, go to etc.

* View file: page layout, Normal Outline, master document, ruler header, footer, footline, full screen.

» Insert: break, page number, symbol, date & time, auto text, caption file, object, hyperlink, picture et

» Format: font, paragraph, bullets & numbering, border & shading, change case, columns. .;&(\/

« Table: Praw label, insert table, cell handling, table auto format, sort formula. k

Head Dr.
De 4V 4 LY,
e gartment Of Chpmiqh—v [ 3[)1 0f Q Qn‘ences ( :
V. Raman Umve Dr. @V, Raman University i SN
K rsity
ota, Bilasniir 1~ ~ U nta Rilasnur (C.G.)
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COURSE OUTCOME:-

Student will be able to use computer system easily and they will get knowledge about how to use different type of
operating system.

Job opportunity Employability skill Local/National/UNDP Entrepreneurship
developed Goal Achieved Opportunity
Computer Operator, Office Assistant,
Training and Supportin
Institutions/universities, Learn basic's of Computer,
Research and Academics, Computations, Network, No Poverty, Quality Education Can start own
System Analyst in State and Central Internet and Programming Yk ln’novation and " | Computer Assistance
Research organization,Consultant in Languages, Time, Infras trr)llxcture services.
Software firms,Quality Assurance and Management, Speaking, '
Testing in Public and Private sectors, Cooperating, Presenting
Application Customization and
Development, Start own venture
‘ Q-
- A By
Head o A,
Department of Chemictry [ 2ptt. of Life Sclences [ >1ce,
Dr. C.V Raman University Dr C.¥. Ravaan U?(':Vérsny aspyr o
Kota, Biiaspur (C.G,) - 4us1: e Hiapur (G5 5.}, India
-G.) - 4901713
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i

Dr. C.V. Raman University
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 1* SubjecCode: 3HBHL-101
Course: B. Sc. Microbiology Theory Max. Marks: 25
SUBJECT: fe=dt w1 3iR === Theory Min. Marks: 08
IGIHH @ Sgavd:

1. ﬁmﬁzﬁﬁwﬁﬁaﬁﬂwmﬁmml

2. R< @ wgg Aty & R N a& ygam |

3. UF—olEH, R oW+, 9d Yooldd Ud AR & PIIel Pl b ST |

4. SO, HERYI, o, RIS, T&Taell, Toa, agad, <uw, fadeh sl sanrfe @ s &t
gRATST HRAT |

Unit Unit wise course contents Methodology
Adopted

HRd dear - (1) AU fawren AT T PTed H
ST JoTohl ) ST - AT Fgred! af
THTE—q | T JRRAT STARAFT FHIE - (1)
§H AT (1) STeIHsoT e sdle
TS &l Fgear 3R 3§& fAfay F9
HTST-3hl2reT

HEOT )ferder- (- arerd AFes; YT

AT & UfehdT (fFraw) - IHURT e R
= Fr Aec UG-

qiRefie QregTacll

SHIR—2

faemas 9g €1 IAT - (3THFURN) HETcAT el
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SEMESTER- 1*
Course: B. Sc. Microbiology
SUBJECT: BOTANY-1

#53
G

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Subject Code: 3SBB0103
Theory Max. Marks: 50
Theory Min. Marks: 17

(DIVERSITY OF MICROBES AND CRYPTOGAMS)

COURSE OBJECTIVE:

To make the student know the outline of origin and evolution of life. Understand the structure of Bacteria &
viruses and plant diseases caused by Bacteria & viruses and their control

To make students learn the general characters and economic importance of Algae &Fungi.

To make the students understand the vegetative and reproductive features of different algae and fungi through
the study of representative types of various classes.

To help the students identify and understand plant diseases caused by fungi and their Control measures.

To make the students know the formation of lichens and their economic and ecological importance.

To help the students know the systematic position of the two Cryptogamic groups (Bryophyta &Pteridophyta)
and their classification.

To make the students understand the life histories of Bryophyta &Pteridophyta through the study of
representative types.

To enable the students to assess the phylogenetic aspects of the above two groups.

To help the students to get an insight into the geological past, extinct plants and their preservation.

5 ead
epartment of Ch,c!’h"tzfrv

Dr. C.V. Raman University
Kota, Bilaspur (C.G) - 495113

~ntt of L
el . 4
Dr. C.V. Raman University
Kota,Bilaspur (C.G.)

O

Units Unit Wise Course Content Methodology Adopted

Viruses, Mycoplasma and Bacteria: characteristics of viruses and | ICT & Green Board based
Unit-I mycoplasma, general account of TMV and T4 bacteriophage. | Class Room Teaching,

Bacterial structure, nutrition, reproduction and economic | individual presentation and

importance; general account of Cynobacteria. though Microscope

Algae: General characters, classification and economic importance; | ICT & Green Board based

important features and life history of Chlorophyceae- volvox, | Class Room Teaching,
Unit-II | oedogonium, Charophyceae-charaXanthophyceae - vaucheria, | individual presentation and

Phaeophyceae-ectocarpus, sargassum, Rhodophyceae - | though Microscope

polysiphonia.

Fungi: general characters, classification and economic importance, | [CT & Green Board based

important features and life history of Mastigomycotina- | Class Room Teaching,
Unit-III | Phytophthora, Zygomycotiana-Mucor. Asco mycotina: Aspergillus, | individual presentation and

Peziza, Basidomycotina - puccinia, Deurteromycotina- Cercospora, | though Microscope

Colletotrichum, general account of lichens.

Bryophyta: classification, study of morphology, anatomy, | ICT & Green Board based
Unit-IV reproduction _ of Hepaticopsida. Riccia_, Marchantia, ‘Cla.ss. Room Teaching,

Anthrocerotopsida Anthocergs; Bryopsida- Polytrichum. individual ~ presentation and

[ though Micro\c@@ . A,J)/
/

A A
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Pteridophyta: Important characters and classification. Stelar | ICT & Green Board based

organization. Morphology and anatomy of Rhynia. Structure, | Class Room Teaching,
Unit-V | anatomy and reproduction in Lycopodium, Selaginella, Equisetum | individual presentation and
and Marsilea. though Microscope
COURSE OUTCOMES:

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

Study of Pteridophytes and Gymnosperms will help the students understand the connecting link between the
lower and higher organisms in the plant kingdom.

The anatomy imparts a thorough knowledge about the internal structure and relationship between tissues and
evolution.

Most of the techniques in biotechnology uses bacteria, viruses and fungi. This course will make the students
adept in the structure and functions of these microbes which in turn will give them confidence to work using
these organisms.

PRACTICAL

Study of volvox by preparing temporary slide.

Study of oedogonium by preparing temporary slide.

Study of chara by preparing temporary slide.

Study of vaucheria by preparing temporary slide.

Study of external morphology of sargassum.

Study of polysiphonia by preparing temporary slide.

Study of phytophthora by preparing temporary slide.

Study of mucor by preparing temporary slide.

Study of Aspergillus by preparing temporary slide.

Study of peziza by preparing temporary slide.

Study of puccinia by preparing temporary slide.

Study of cercospora by preparing temporary slide.

Study of colletotricum by preparing temporary slide.

Study of external morphology and internal structure of lichen thallus.
To study external morphology of ricciathallus.

To study thallus anatomy by preparing temporary slide.

To study external morphology of Marchantiathallus.

To study internal structure and thallus anatomy by preparing temporary slide.
Study of morphology and anatomy of Rhynia.

Study of external morphology and anatomy of seleginella. Study of external morphology and anatomy of
Lycopodium.
Plant disease. o
(a)Tobacco mosaic disease. ‘,/\ ‘ A\
(b)Leaf curl disease of papaya. /

(c)Late blight disease of potato. ( e 3
o 5 ( / qu N, < k
(d)Tikka disease of ground nut. / QO 9
o

(e) Red rot of sugarcane \ QQ’Q % N (‘\\jb PR

Job
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Employability skill Local/National/lUNDP Goal Enterprenurship

Microbiologists, | Identification of Goal 04(quality Education) Academicign,
Academ'ciﬁ}lﬁ;ﬁl\//llcroorganisms Goal 14( Life below water) Microbio@}‘d’"

Goal 15(Life on Land) -

Department of Chemiate,

Head

Dr. C.V. Raman University S e “rsity,

aman University 2SPUl

{nt mil : A ine
Kota 1 Asour (C.GH - a-. D el e kS P ‘Ndig



W.E.F. JULY 2020

Goal 03(Good health &well
being)

Head
Department of Chemistry

Dr. C.V. Raman University
Wnta, Bilaspur (C.G)- 495113
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SEMESTER- 1*
Course: B. Sc. Microbiology

Firg

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Subject Code: 3SBCH 104
Theory Max. Marks: 50

Min. Marks : 17

SUBJECT: CHEMISTRY-I (PHYSICAL, INORGANIC & ORGANIC CHEMISTRY Theory

Course Objective:

To develop an understanding on the basics of mathematical concept, gaseous, liquid and colloidal states.
To understand chemical kinetics, structure bonding and stereochemistry.

Units Unit Wise Course Contents Methodology Adopted
A. Mathematical Concepts : Logarithmic relations, curves stretching, linear | Usage of ICT techniques
graphs and calculation of slopes, Differentiation of functions like Kx, ex, xn, | (PowerPoint, PDF and video
sinx, logx; maxima and minima, partial differentiation and reciprocity lectures), Google classroom
relations. Integration of some useful/relevant functions; permutations and | and black board (traditional)
Cnitd combinations. Factonls Probability. as per requirement of the
B. Gaseous States : Dey . topic.
te. Critical phenomenon : PV isotherms of ideal gases, continuity of
states, the isotherms of van der Waals equations, relationship between critical | Use of Mathematical Models
constants and vander Waals constants, the law of corresponding states,
reduced equation of states.
A. Liquid State : Intermolecular forces, structure of liquids (a qualitative | Usage of ICT enabled
description) Liquid crystals: Difference between liquid crystal, solid and | techniques (Power Point, PDF
liquid. Classification, structure of nematic and cholestric phases. | and video lectures), Google
Thermography and seven segment cell. classroom and black board
. B. Colloidal State : Definition of colloids, classification of colloids. Solids in | (traditional) as per
Unit-1I liquids (sols): properties- kinetic, optical and electrical; stability of colloids, | requirement of the topic.
protective action, Hardy-Schulze law, gold number. Liquids in 11u1ds
(emuls:ons) types of emulsions preparatlon Emulsifier. 5 i1 solids | Usage of Chemical modeling
on, methods.
Chemical Kinetics : Chemical kinetics and its scope, rate of a reaction, | Usage of ICT (Power Point,
factors influencing the rate of a reaction concentration, temperature, pressure, | PDF and video lectures) and
. solvent, light and catalyst. Concentration dependence of rates, mathematical | black board (traditional) as
Unit- | paracteristics of simple chemical reactions- per requirement of the topic.
HI | order, pseudo order. half life and mean life. &
p J%:\\\a
N ) \Ok .
\V )

De
Dr ga\;tment OfChprmqfrv | < St Di
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Unit-
v

A. Structure and Bonding : Hybridizations, Bond lengths and bond angles,
bond energy : Localized and delocalized chemical bond, van-der Waals
interactions, inclusion compounds, clatherates, charge transfer complexes,
resonance, hyperconjugation, aromaticity, inductive and field effects,
hydrogen bonding.

B. Mechanism of Organic reactions : Curved arrow notations, drawing
electron movements with arrows, half-headed and double headed arrows,
homolytic and heterolytic bond breaking.

: Electrophiles and nucleophiles. Types of organic
reactions. Energy consideration. Reactive intermediates- carbocations,
carbanions, free radicals and carbenes. Methods of determination of reaction

mechanism.

Usage of ICT (PowerPoint,
PDF and video lectures) and
black board (traditional) as
per requirement of the topic.
NPTEL lecture video. E-UG
Pathshala

Unit-V

Stereochemistry : Concept of isomerism, types of isomerism, optical
isomerism, elements of symmetry, molecular chirality, enantiomers,
stereogenic centres, optical activity, properties of enantiomers, chiral and
achiral molecules with two stereogenic centres, diastereomers,
mesocompounds, resolution of enantiomers, inversion, retention and
racemization. Relative and absolute configurations, sequence rule, D & L ,
R & S systems of nomenclature. E and Z system of Nomenclature
geometrical isomerism in alicyclic compounds. Conformation,
conformational analysis of ethane and n-butane. Conformations of
cyclohexanes, axial and equatorial bonds, Newman projection and
Sawhorse formulae, Fischer and Flying wedge formulae.

Usage of ICT (Power Point,
PDF and video lectures) and
black board (traditional) as
per requirement of the topic.
NPTEL video lecture

Course Outcomes: The knowledge gained on mathematical concepts, liquid state, chemical kinetics, structure &amp;
bonding and stereochemistry will provide a strong platform to understand the concepts on these subjects for further

learning

Text And Reference Book

e Inorganic Chemistry (Part-I, Part-II), R.L. Dutta, NBS Publication.
Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.

Physical Chemistry, K.L.Kapoor, Macmillan Pub. India, Ltd

Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.

Job opportunity | Employability skill Local/National/lUNDP Entrepreneurship Opportunity

developed Goal Achieved

Alale i pregan ol Goal04(quality education)

Food, cosmetic & water purification

Chemist, and understanding on the . A expert, good academician etc.
. . : Goall3 (climate action),
Scientist, basics of mathematical .
Knsilvst Acadsniic | ot Goal 15( Life on
S il p land),Goal03 (Good health . R
,food industries . AR
& well being) R\ X
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KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 1* Subject Code: 3SBCH104
Course: B. Sc. Microbiology Theory Max. Marks: 25
SUBJECT: CHEMISTRY-I Theory Min. Marks : 08

(PHYSICAL, INORGANIC & ORGANIC CHEMISTRY) PRACTICAL

Physical Chemistry

A. (Any one experiment will be asked in examination form the following carrying 06 Marks)

1.

il

Calibration of thermometer

Determination of melting point

Determination of boiling point

Determination of mixed melting point

Preparation of solutions of various concentrations, NaOH, HCI, H,SO,.

Inorganic chemistry
B. (Any one experiment will be asked in examination form the following carrying 05 Marks)

1.

N AW

To determine the velocity constant (specific reaction rate) of hydrolysis of methyl acetate/ethyl acetate catalyzed by
hydrogen ions at room temperature.

To study the effect of acid strength on the hydrolysis of an ester.

To compare the strength of HCI and H,SO, by studying the kinetics of hydrolysis of ester.

To study kinetically the reaction rate of decomposition of iodide by H,O,.

Determination of surface tension / percentage composition of given organic mixture using surface tension method.
Determination of viscosity / percentage composition of given organic mixture using viscosity method.

Organic chemistry

C. (Any one experiment will be asked in examination form the following carrying 04 Marks)

Viva: 5 marks
Records: 5 marks
Text And Reference Book

1. Distillation

2. Crystallization

3. Decolourisation and crystallization using charcoal
4. Sublimation

«  Unified Practical Chemistry, Dr. M.M.Tandon, Shivalal Agrawal & Com.
«  Unified Chemistry, Tandon, Rathore, Agrawal, Shivalal Agrawal & Com.

Deoarv‘mfa’:tefafq‘ / i
Dr. C.V. Raman [ st 0. ity
. C.V. Rg o . bt of 1 i Qi
Kota Ril5 Man UmVers,ty r ,’)i; Ci( LITE L-Wl?nces
4. Bllaspur (C.G)-4y5;,3 Dr. C.V. Raman University
: i

Kota,Bilaspur (C.G.)
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 1* Subject Code: 3SMB105
Course: B. Sc. Microbiology Theory Max. Marks: 50
SUBJECT: MICROBIOLOGY- 1 Theory Min. Marks 17

(GENERAL MICROBIOLOGY AND BIOTECHNOLOGY)

COURSE OBJECTIVE:
This course focuses on the general principles of microbiology and bacterial and viruscell structure and function.
Unit Course Content Methodology Adopted

Unity of microbial world, scope of microbiology, Microbiology and | [CT pased class room
human health, beneficial and harmful microbes. development of
Unit -1 microbiology (contributions and pioneers).

teaching, Group Discussion,
Case Analysis, Individual
Presentations

Diversity of microbial world: principle of classification, classification ICT based class room
of viruses, Bacteria (including Cyanobacteria) Fungi. Structure, teaching, Case Analysis

Unit - II Functional organization and economic importance of bacteria (Gram Individual Presentation. Visit

+Y¢ and Gram -Y©) and viruses (Plants and Animals). to Venture Capitalists

Methods of studying microorganism: Origin of microbes, microscopy, | ICT based class room
pure culture techniques, Sterilization, Aseptic techniques, isolation of teaching, Case Analysis,

Unit —II pure culture, conditions and media for growth of microorganisms in Group Presentation
thelaboratory.
Nucleic Acid: DNA: Structure, types and replication, RNA: Structure, ICT based class room
Unit — IV and types and Function, Structure of gene old and newconcept. teaching, Case Analysis,

Individual Presentation

Structure of gene, genetic code, transfer of genetic information; ICT based class room
Unit—V | trascription, translation, protein synthesis, ribosomes.Regulation of | teaching, Case Analysis,
gene expression in prokaryotes and eukaryotes Group Presentation

COURSE OUTCOMES
Describe diversity of microorganisms, bacterial cell structure and function, microbial growth and metabolism, and
the ways to control their growth by physical and chemical means.

PRACTICALS

Preparation of solid/ liquid culturemedia
Sterilizationtechniques

Isolation of single colonies on solidmedia

Enumeration of Bacterial numbers by serial dilution andplating S Y
Simple and differentialstaining. Rt O S
Measurement of microorganism (micrometry) and Camera Lucida drawings of lsolated@an&s?n

e Gram "¢ and Gram +V¢ Bdclenates\l

| % R
Depart, Head

ment of Che
Dr.cv Raman e mist,

Kota, gj Haspur (C.G)
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Goal 04(Quality education)

Job opportunity Employability skill Local/National/lUNDP Goal Entrepreneurship
developed Achieved Opportunity
Cell biologist Pathology lab technician Pathology lab

,Academician
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Semester- 11

. Dr C.V. Raman University
Kargi Road, Kota, Bilaspur (C.G.)

Course: B. Sc. Microbiology

Subject: Foundation Course

Paper I: English Language and Indian Culture
Course Objective:

1. To Study the basic concept and Language Skills of English Language.

Subject Code: SHBEL201
Theory Max. Marks: 25
Theory Min. Marks: 08

2. Comprehensive study of different kinds of vocabulary in English Language.
3. To Study the different era in every story and moods in poems.

Course content Methodology Adopted
1. Amalkanti: Nirendranath Chakrabarti
2. Sita: Toru Dutt
3. Tryst with Destiny: Jawaharlala Nehru
4. Delhi in 1857: Mirza Ghalib ) .
5. Preface to the Mahabharata: C. Rajagopalachari ggé;:dlngd, U;agel oflCT(Povgeg]poll(nt,
Unit—1 | 6. Where the Mind is Without Fear: Rabindranath Tagore v AN MILED JECHIres) an e
- board (traditional) as per requirement
7. A Song of Kabir: Translated by Tagore of the topic
8. Satyagraha: M.K. Gandhi
9. Toasted English: R.K. Narayan
10. The Portrait of a Lady: Khushwant Singh
11. Discovering Babasaheb: Ashok Mahadevan
Unit—II | Comprehension Reading aloud with expression
Lectures , Usage of ICT(Power point,
’ Composition and Paragraph Writing (Based on expansion PDF, and video lectures) and black
Unit — III : e .
of an idea). board (traditional) as per requirement
of the topic
Basic Language Skills: Vocabulary — Synonyms, . !
Antonyms, Word Formation, Prefixes and Suffixes, Words Discussion me't hod, Usage Of.
, . : S ICT(Power point, PDF, and video
Unit—IV | likely to be confused and Misused, Words similar in o
: AR i lectures) and black board (traditional)
Meaning or Form, Distinction between Similar 15 peb reanTaGE G the tonie
Expressions, Speech Skill. Bl i
Basic Language Skills: Grammar and usage — The Tense
Unit -V | Forms, Propositions, Determiners and
Countable/Uncountable Nouns, Verb, Articles, Adverbs.

Course Outcome:

1. Students will be able to understand the basic concept and Language Skills of English Language.
2. Students will be able to understand the different use of vocabulary in their sentences.
3. Students will be able to understand the ;;Lri/etjgs'of stories on different issues and on different format,. <.~ &

Text Books:

1. English Lan
Hindi Gra

\

“Part ~
Dr. e an;em““ hemis [antt < e
AR 4 man Uni . 2ptt e oliences
. v Pz oy
Kota, Bilaspyr (2 -« Aersxty Dr. G Raman University

ge and Indian culture Dr. Neeraj Agnihatri, Dr. Sameera Nayeer Publisher rQ&sh

position Wren & Martin S.CHAND & COMPANY LTD. Ne\&D hi
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Reference Books:
1. Junior English Grammar Lucent Sharma R.K. Publication Patna.

sl

A Senior English Grammar and composition Aggarwala N.K. Goyal Prakashan New Delhi.

A comprehensive Approach to English Grammar Shrivastava Avinash Pratap Indra Publishing House BPL.
Essentials of English Grammar Raymond Murphy Cambridge University press.

Learner’s English Grammar and Composition N. D. V. Prasada Rao S. Chand & Company Ltd. New Delhi.

Job Opportunities | Employability Skill developed | UNDP Goal Achieved

Entrepreneurship Opportunity

Writer Command on language
Asst. Professor Develop LSRW skills
Lecturer Research skill

Goal achieved

Quality education

Research Guide
Critic

Publisher
Novelist, Socialist

Head
Department of Chemistry ¢ anit. of |

Dr. C.V. Raman University '
Kota, Bilaspur (C.G) - 495113

fe Sciences
-n University
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SEMESTER-2nd
Course: B. Sc. Microbiology

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G)

SUBJECT: FUNDAMENTALS OF ENTREPRENEURSHIP

COURSE OBJECTIVE:

Subject Code: 3MBFE101
Theory Max. Marks: 25
Theory Min. Marks: 08

Understanding basic concepts of entrepreneurship and key steps in the elaboration of business ideas,Developing

personal creativity and entrepreneurial initiative.

Unit

Unit wise course contents

Methodology Adopted

Unit -1

Entrepreneurship-Definition, Characteristics and importance, Types and
functions of an entrepreneur, merits of a good entrepreneur motivational
factors of entrepreneurship.

of ICT like PPT,
Lectures, Black

Usage
Video
board.

Unit — 11

Motivation to achieve targets and establishment of ideas. Setting targets
and facing challenges. Resolving problems and creativity. Sequenced
planning and guiding capacity, Development of self confidence.
Communication skills, Capacity to influence, leadership.

of ICT like PPT,
Lectures, Black

Usage
Video
lboard.

Unit — II1

Project Report- Evaluation of selected process. Detailed project report
- Preparation of main part of project report pointing out necessary and
viability. Selecting the form of Organization: Meaning and
characteristics of sole Proprietorship, Partnership and cooperative
committees, elements affecting selection of a form of an organization.

Economic management -Role of banks and financial institutions
banking, financial plans, working capital-evaluation and management,
Cost and Price determination, Calculation of Profits, keeping of
accounts.

of ICT like PPT,
Lectures, Black

Usage
Video
board.

Unit -1V

Production management - Methods of purchase Management of

Packing. Marketing managemem Sales and the art of sellmg.
Understanding the market and market policy. Consumer management.
Time management.

of ICT like PPT,
Lectures, Black

Usage
. [Video
board.

Unit-V

>

Role of regulatory institutions - district industry centre, pollution
control board, food and drug administration, special study ofelectricity
development and municipal corporation. Role of development
organizations, khadi & village Commission/ Board, State Finance
Corporation, scheduled banks, MP Women's Economics Development
(Corporation. self-emplo ment—qriénted.

{of entrepreneurship and key steps in the
as, Developing personal creativity and

Understanding basic ¢
lg‘goration of business

of ICT like PPT,
Lectures, Black

Usage
Video
board.
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

e Udhyamita Vikas : U.C Gupta (Kailash Prakashan)

Udhmita Vikas (H) : Entrepreneruship Development / by Tribhuvannath Shukl Bhopal: Madhya Pradesh
Hindi Granth Academy,

Varshney, G.K. (2010).Fundamental Of Entrepreneurship, SahityaBhawan Publications

Agrawal and Mishra (2017) Fundamental Of Entrepreneurship, SahityaBhawan Publications.
Fundamentals of Entrepreneurship by G.K. Varshney Agra Sahitya Bhawan

Fundamentals of Entrepreneurship (H) by Avnish Kumar Mishra Agra Sahitya Bhawan

Fundamentals of Entrepreneurship by H. Nandan New Delhi PHI Learning

Fundamentals of Entrepreneurship and Small Business Management by Vasant Desai Mumbai Himalaya
Publishing House

Fundamentas of Entrepreneurship : Principles, Policies and Programmes by K.K. Patra

e Mumbai Himalaya Publishing House

e Fundamentals of Entrepreneruship by Sangram Keshari Mohanty New Delhi PHI Learning

Reference Books:
e Entrepreneurial Development : Dr. S.S. Khanka (S. Chand)
e Entrepreneurship Dvenelopment : D. Acharya (Himalya Publication House)
e Entrepreneurship : New Venture Creation by David H. Holt New Delhi PHI Learning

Job Employability skill

opportunity developed Local/National/UNDP Goal Achieved

No poverty, No Hunger, Quality

Self-confidence, : i
) f-confidence Education, Decent work and Economic

Manager,

Purchase Officer, Lea.d(.ershlp, Growth, Sustainable Cities and Egpreneun, brojert
! . Creativity, Time i ; . report developer
Project Auditor, Communities, Responsible Consumption
Management and production
¢ a »{M/
Head oD EAN
Department of Chamistry - e

Dr. C.V. Raman University
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 2"
Course: B. Sc. Microbiology
SUBJECT: BOTANY-II (CELL BIOLOGY AND GENETICS)

COURSE OBJECTIVE:
¢ Outline the structure of the biomolecules found in all living organisms.

Subject Code: 3SBB0203
Theory Max. Marks: 50
Theory Min. Marks: 17

Describe the function and structure of cells including the metabolic reactions that occur in cells.
Explain the process of inheritance.

Describe how RNA, DNA and proteins are synthesized.

Explain the process of cell division in both somatic and germ cells.
Explain the processes by which animals acquire nutrients, water and oxygen, eliminate wastes, protect against
foreign substances, acquire information about their environment and reproduce.

e Generate a hypothesis from a set of observations and then design experiments to test the hypothesis.

Unit Course Content Methodology Adopted
The cell envelops; plasma membrane, bilayer lipid structure,function ICT . based clas§ rfoom
Suli—T of the cell wall. Structure and function of cell organells: teaching, Group Discussion,
n Golgibodies,ER, Peroxisome, Vacuole, Chloroplast and Case Af’a'y sis,  Individual
Mitochondrion. Presentations
Ultrastructure and function of nucleus: Nuclear membrane, Nucleolus, | ICT  based class room
Extranuclear genome, Presence and functions of mitochondrial and | teaching, Case Analysis,
Unit — IT | plastid-DNA,Plasmids. chromosomal organization; morphology | Individual Presentation, Visit
,centromere and telomere, special types of chromosome, Mitosis and | to Venture Capitalists
Meiosis
Variations in chromosomes structure: Deletions, duplications | ICT based class room
Unit — TII translocations. inversions; variation in chromosome number, | teaching, Case Analysis,
n aneuploidy, polyploidy, DNA the genetic material, DNA structure and | Group Presentation
replication, the nucleosome model, satellite and repetitive DNA.
Structure of gene, genetic code, transfer of genetic information; 1 ’ based el faen
) .. . . : . teaching, Case Analysis,
Unit — IV | trascription, translation, protein syntesis, tRNA, and ribosomes. lidickdual Victentation
Regulation of gene expression in prokaryotes and eukaryotes.
Genetic inheritance; Mendelism; laws of segregation and independent | ICT based class room
Ouit — ¥ assortment; linkage analysis; interactions of genes. Genetic variations; | teaching, Case Analysis,
nit —

mutations, spontaneous and induced; transposable elements; DNA
damage and repair.

Group Presentation

COURSE OUTCOME:-
e The course aims to develop students understanding of three areas of widely used and advanced scientific
methods — spectroscopic tools, molecular imaging and bioinformatics. This is achieved via lectures,

classes,

nts develop suc¢

eminars and a bioinformatics problem based learning exercise.
1iology, we d

Heaq

De
o ga\;trgentofChemi,qfry :
o B."’. aman University [ g6 Sclences |
Ota, Bilaspur (C.G‘)~4s--m3 D. G- Remman Unlverdl
- Ve B0 ;

s Y R A

sful strategies for learning how to learn and co itate complex
loped a quarter-long cell biology class based on t jects. W o
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Each team researches a particular human disease and presents information about the cellular structure or
process affected by the disease, the cellular and molecular biology of the disease, and recent research focused
on understanding the cellular mechanisms of the disease process.

PRACTICAL

To prepare the temporary slide of onion membrane and to study the plantcell.

To study the cell structure of onion hydrilla andspirogyra.

To study the cyclosis in tradescantia stamialcell.

To study the plastid distribution inplants.

To examine the electron micrograph of an eukaryoticcell.

To examine the electron micrograph of anchloroplast.

To examine the electron micrograph of an endoplasmicreticulum.

To examine the electron micrograph of anGolgibody.

To examine the electron micrograph of anRibosome.

To examine the electron micrograph of anNucleus.

To make a temporary acetocarmine stained slides of root tip of onion and to study various stages ofmitosis.
To make a temporary acetocarmine stained slides of Floral bud of onion and to study various stages
ofmeiosis.

e Cytological examination oflampbrushchromosome.
e (Cytological examinationofPolytenechromosome.
e (Cytological examination of barrbody.
e To demonstrate the phenomenon of segregation by yellow and green colour peaseeds.
e To demonstrate the independent assortment by various type of peaseeds.
Job opportunity Employability Local/National/UNDP Goal Enterprenurship
skill Achieved Opportunity
Cell biologist, Genetics Goal 04(quality Education) Academician, Genetic
Geneticist Goal 14( Life below water) engineer
Goal 15(Life on Land)
Goal 03(Good health &well being)
8
Denartmerr;’tead : b
Dr. C.V. Ramey Cnemisiry t 3Bt
- L.V. Raman Umversity Bt | !

“OoEa

, Bilaspur (C.G,)- 450113
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SEMESTER- 2"
Course: B. Sc. Microbiology
Chemistry —II (Physical, Inorganic & Organic Chemistry)

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Course Objective:
Study of Chemical bonding , Noble gases ,S-block and P-block element .Brief discussion of Arenes and Aromaticity,
cycloalkens, dienes and alkynes.

Subject Code: 3SBCH 204
Theory Max. Marks: 50
Theory Min. Marks :17

Units Unit Wise Course Contents Methodology
Adopted
A. Atomic Structure : Idea of de Broglie’s matter waves, Heisenberg uncertainty | Usage  of ICT
principle, atomic orbitals, Schrodinger wave equation, significance of and 2, | (Powrpoint,  PDF
quantum numbers, radial and angular wave functions and probability distribution | and video lectures)
curves, effective nuclear charge. and black board
B. Periodic Prol')e.rties : At(?r’.nic and ionic radii, ion‘izatfon energy, ‘electr‘on flfﬁnity (traditional) as per
Unied 222 zll)ect.ron.egatlwty : definition, method of determination, trends in periodic table requirement of the
Ch s . Covalent bond- valence bond theory and its limitations, YpIE
tic of covalent bond. Hybridization and shapes of simple
molecules and ions. Valence Shell Electron Pair Repulsio SEPR) theory to NH;,
ICE - and 1.0 NS kg ey i SR
A. Solid State : Definition of space lattice, Unit cell, Laws of crystallography - (i) | Usage of ICT
Law of constancy of interfacial angles (ii) Law of rationality of indices (iii) Laws of | (Powrpoint, =~ PDF
symmetry, Symmetry elements in crystals. Diffraction : X-ray diffraction by | and video lectures)
crystals, Derivation of Bragg’s equation. Determination of crystal structure of | and black board
NaCl, KC1 and CsCI (Laue’s method and powder method). (traditional) as per
Unit-IT | B. Ionic Solids : Ionic structures , radius ratio effect and coordination number, | requirement of the
limitation of radius ratio rule, Lattice defects, semiconductors, lattice energy and | topic.
Born-Haber cycle, solvation energy and solubility of ionic solids, polarizing power
and polarizability of ions. Fajan’s rule, Metallic bond, free electron, Valence bond
and Band theories.
A. s-Block Elements : Comparative study, diagonal relationships, salient features | Usage  of  ICT
of hydrides, solvation and complexation tendencies including their function in | (Powrpoint, ~ PDF
biosystems, an introduction to alkyls and aryls. and video lectures)
iR B. p-Block Elements : Comparative study (including diagonal relationship) of | and black board
nit-

groups 13-17 elements, compounds like hydrides, oxides, oxyacids and halides of
groups 13-16.Hydrides of boron-diborane and higher boranes. Borazine,
borohydrides. Fullerenes, carbides, fluorocarbons, silicates (structural principle),
tetrasulphur tetranitride, basic properties of halogens, interhalogens.

(traditional) as per
requirement of the
topic.

Unit-1V G
e

A. Arenes and Aromaticity : Nomenclature of benzene derivatives.The aryl grou
i eus and side chain structure of benzene, molecular formula
e 4

Usage of ICT

@eroint, PDF
and video lectures)

Structure. StabilityXM carbon-carbon bond lengths of benzene, reson

Department of Chemistry
Dr. C.V. Raman Universit

Knta Rilacnir (0~

ucture. MO picture. Aromaticity the Hugkel rule, aromatic ions. Aromatic'
A= LW |

“Sciences

y /Raman University

Ar,

and  blacky Joptd.
- AR

¢
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electrophilic substitution, Mechanism of nitration, halogenation, sulphonation, and
Friedel-Crafts reaction. Energy profile diagrams. Activating and deactivating
substituents. orientation and ortho/para ratio. Side chain reactions of benzene
derivatives. Birch reduction. Methods of formation and chemical reactions of
alkylbenzenes and biphenyl.

B. Alkenes : Nomenclature of alkenes, methods of formation, mechanisms of
dehydration of alcohols and dehydrohalogenation of alkyl halides, regio-selectivity
in alcohol dehydration. The Saytzeff rule, Hofmann elimination, physical properties
and relative stabilities of alkenes. Chemical reactions of alkenes, mechanisms
involved in hydrogenation, electrophilic and free radical additions, Markownikoff’s
rule, hydroboration-oxidation, oxymercuration-reduction, Epoxidation, ozonolysis.

(traditional) as per
requirement of the
topic.Nptel lecture
video

A. Cycloalkenes, Dienes and alkynes : Methods of formation, conformation and
chemical reactions of cycloalkenes, nomenclature and classification of dienes:
isolated, conjugated and cumulated dienes. Structure of allenes and butadiene,
methods of formation, polymerization. Chemical reactions - 1,2 and 1,4 additions,
Diels-Alder reaction. Nomenclature, structure and bonding in alkynes. Methods of
formation. Chemical reactions of alkynes, acidity of alkynes. Mechanism of
electrophilic and nucleophilic addition reactions, hydroboration oxidation and
polymerization.

B. Alkyl and Aryl Halides : Nomenclature and classes of alkyl halides, methods of
formation, chemical reactions; mechanims of nucleophilic substitution reaction of
alkyl halides, SN2 and SN1 reactions with energy profile diagrams.

Unit-V

Usage of ICT
(Powrpoint,  PDF
and video lectures)
and black board
(traditional) as per
requirement of the
topic. NPTEL video
lecture

Course Outcome Upon successful completion of this course, students will understand theories of chemical bonding
and determine the molecular geometry of molecules using VSEPR theory. Understand the general and physical

properties of matter.

Text And Reference Book
e Inorganic Chemistry (Part-1, Part-1I), R.L. Dutta, NBS Publication.
e Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.
e Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.
e Physical Chemistry, K.L.Kapoor, Macmillan Pub. India, Ltd

Job opportunity Local/National/lUNDP

Employability skill
developed

Goal Achieved

Entrepreneurship
Opportunity

Chemist, Quantum mechanics,

Scientist, Academic ,food
industries

Analysis and
Production of
organic chemicals

Goal04(quality
education) Goal13

Food, cosmetic & water
purification expert, good
academician etc.

(climate action),
Goal 15( Life on
land),Goal03 (Good
health & well being)

PRACTICAL

Max. Marks 50

Duration of practicals during the entire semester: 90 hours
Duration of practical during the semester examination: 4 hours
Inorganic chemistry '
Inorganic mixturg analysis 12 Marks Vv

icro Analysis- Cation analysis, separation and identification of ions fromgrou;(&/
g by,paper’chromatography. 4 marks

anion analysis

Preparation o ' 2
Or@gﬁ r!Pem SstBad?2 mar ks )

sl "‘,.' | ifa '»-r~|n ‘ ,/
aman U - ! ‘ sCiences _ J
mvers:ty Bl G.V. Kaman University ‘

K’T’a pvl—,,g,,

te LN -
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1. Detection of elements (N, S and halogens) 2 elements, 4 marks
2. Functional groups (phenolic, carboxylic, carbonyl, esters, carbohydrates, amines, amides, nitro and aniline)
in simple organic compounds.

2 functional groups: 8 marks

Viva: 6 marks

Records: 8 marks

COURSE OUTCOME:-
Upon successful completion of this course, students will understand theories of chemical bonding and determine the
molecular geometry of molecules using VSEPR theory. Understand the general and physical properties of matter.

Job Employability skill Local/National/UNDP Goal Entrepreneurship
opportunity developed Achieved Opportunity

5 Héad
epartment of Chemistry

Dr. C.V. Raman University £
Kota, Bilaspur (C.G) - 495113 e
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 2" Subject Code: 3SMB205
Course: B. Sc. Microbiology Theory Max. Marks: 50
SUBJECT: MICROBIOLOGY- 11 Theory Min. Marks:17
(BIOTECHNOLOGY AND IMMUNOLOGY)

COURSE OBJECTIVE:

Biochemistry is the study to understand the molecular basis of life and its role in the disease process. Immunology is the
study of body defends itself against disease and helps us understand how the immune system is tricked into attacking its
own tissue

Unit Course Content Methodology Adopted

Structure and properties of mono and disaccharides, amino acids and | [CT based class room
peptides, bases; purines and pyrimidens, sugars; ribose, deoxyribose teaching, Group Discussion,
Unit—1 | and nucleoside and nucleotide; general account oflipids. Case Analysis, Individual

Presentations

concept of macromolecules; Structural and functional organization of | [CT based class room

Unit — I polysaccharides (starch, glycogen, cellulose, | teaching, Case Analysis,
mucopolysaccharides),proteins. Individual Presentation, Visit

to Venture Capitalists

Enzymes; historical account, classification, Co-enzymes and their role. | ICT based class room
Enzyme action, Enzyme kinetic. Km, Vm and Enzyme inhibition. teaching, Case Analysis,
Allosteric Enzymes and isoenzymes. Extracellular enzymes and their Group Presentation

role.

Unit — III

Metabolism; General concept of metabolisms (anabolism, catabolism | [CT based class room
Unit — IV and amphibolism). Glycolysis TCA Cycle and HMP Shunt. Anaerobic teaching, Case Analysis,
catabolism of glucose; alpha, beta and gamma oxidation of fattyacids. Individual Presentation

Cconcept of immunity, innate and acquired immunity. Brief account of | ICT based «class room

. cells and organs of immune system. Antigen and Anti ity. i i
Unit—V g y g ntigenecity. | teaching, Case Analysis,

Antibody structure and function. Antigen- Antibodyreaction. Group Presentation
PRACTICALS

e General and specific qualitative test tor carbohydrates .
e General and specific qualitative test for amino acids 25 ‘I
e General and specific qualitative test for lipids W/)’ & @\
e Estimation ofProtein EJ
e Estimation of bloodglucose ,~‘Q\\;\
e Assay of the activity ofamylases P a
. Ident%ﬁcatfon and Enumeration of White BloodCells g;)ﬁ\@ﬂo
e Identification of human bloodgroups. ’\“}'\' \L_O

e To perform Total Leukocyte Count of the g‘iven bloodsample.
e To perform DOT ELISA. W /
To performimmunoelectrophoresis. \\14‘\/

¥

COURSE S ‘
Bigchemistry specialised application of chemistry to biological samples. Immunology is the study of a patient’s
inﬁﬁﬁédyﬁ@ﬁr.o nunology testing is less aytomated than Biochemistry and\results usually take abvolvl‘t}.a week
Dr.cyv R emist .. SnivErShy
Kot ama Univerg; [2p FSciénces (C.G.), India
8, Bilaspur 1~ Sity  pr.c. iMan Hnhineaic. 45
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before they are available.

Job opportunity Employability skill Local/National/UNDP Goal Entrepreneurship
developed Achieved Opportunity
Cell biologist Pathology lab technician Pathology lab

.Academician Goal 04(Quality education)

Goal 13(climate action)

Head

Department of Chemistry

University ST S

paman

. jversity . | Ra 1 C : 7 rait
Dr. C.V. Raman uni D LN pur (.G B rsity

o 43»0113 Aota pilas

(S A3 ok}

Kota, Bilaspur (C.G)
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- IIT" SubjectCode: 3HBHL-302
Course: B. Sc. Microbiology Theory Max. Marks: 25
SUBJECT: f2<! {1 Hde1 vd HaR |re Theory Min. Marks: 08
UTGUHH B SaTd:

1. foenfiat &1 wRdg Hae, dwaf, dRaw aaar | aRkfaa awT|

2. ¥, T, |, Nfaafec @ yrde g 999 Jransit 3 gk exaH |
3. AR dEHE | aRfad wxamr |

4. R=a, g, fEeen ot & R sram |

Unit Unit wise course contents Methodology
Adopted

1. ARUT HEHRT
SHIE—1 | 2 IR AT e
3. 9l U4 H¥hR ARG Ud Aed Ha
4. IRa®w aa=T

5. GHIYIHRY YR AR Heyf #

1. g9
SHE—2 |2 T

2\ 5 = UNE
4. IRaeH =ya=T
5. e

1. GOR G9RH : 9us B ¢ Ao
s’aﬂg_:s 2. GHER U3

3. ¥R U9 uRkug AR
4. A
5. RRMA
1. e
SHE—4 | 2 TT
‘ 3. || GEIRRGID]
4. T 7fdh ey @er
5. fRreq el
1. HRYR
THE—5 | 2 TN W faw A :
3. #3 (BT YHEe ge HY A
4. A1 YT AR : (SHfIar) o
5. IfeIHU bl <R Sf. HRdl 94 e}
Q7
aryfara aRoma : 1. femfl sy Jear d9mEEl & wa § fIrd & |9 | \\\0‘9
29RT Bl T, | AR, R, Wﬁwﬁﬁqﬁmwmm@v o5
<aereiter TRe %, e ) QS
e gEId — | fewl A iR e 1 g R TR ST AT Ay | N
def wer — WW T YA B Grek STHIeHT AT A | Q/
Head ,Q%}/ .
Department of Chemistry Ceptt. of Life Sciences Or
Dr. C.V. Raman University Or G.V. Raman University

Kota, Bilaspur (C.G.) - 495113 Kota,Bilaspur (C.G.)
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Job Employability skill Local/National/UNDP Goal Entrepreneurship
opportunity developed Achieved Opportunity
e Sgame | wifaarl wier 3 avaR) I=d Tradn qifed & &= 4 i

/'/'
@/ /
/

_v_(_\\'j \C)G
v O
0 | N C)€
AN Ve e Q.)\\{}
3 }0&.\\2;0‘\‘}‘ N
Head ® =
Department of Chemiatry 0.D. . '
Dr. C.V. Raman University Deptt. of Life Sciences O ¢

Dr. C.V. Raman University

Kota, Bilaspur (C.G.) - 495113 (ota Bilaspur (C.G.)
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 3" Subject Code: 3CBCAS02
Course: B. Sc. Microbiology Theory Max. Marks: 25
SUBJECT: BASIC COMPUTER & INFORMATION TECHNOLOGY-II Theory Min. Marks:08

COURSE OBJECTIVE:-
To educate students to analyze , design , integrate & manage information systems using information technology.

Unit Course Content Methodology Adopted
Word Processing: Word ICT based «class room
Introduction to word Processing. teaching, Group Discussion,
MS Word: features, Creating, Saving and Operating Multi document | Case Analysis, Individual
windows, Editing Text selecting, Inserting, deleting moving text. Presentations

Unit—1I | Previewing documents, Printing document to file page. Reduce the
number of pages by one

Introduction to Excel ICT based class room
Excel & Worksheet : teaching, Case Analysis,
Worksheet basic. Individual Presentation, Visit

Creating worksheet, entering data into worksheet, heading | to Venture Capitalists
information, data text, dates, alphanumeric, values, saving & quitting
worksheet.

Opening and moving around in an existing worksheet.

Unit —II | Toolbars and Menus, keyboard shortcuts.

Working with single and multiple workbook coping, renaming,
moving, adding and deleting. coping entries and moving between
workbooks.

Working with formulas & cell referencing.

Autosum.

Coping formulas

Absolute & Relative addressing.

ICT based class room
INTRODUCTION TO POWER POINT teaching, Case Analysis,
Features and various versions. Group Presentation ] {f‘:‘ﬁ‘Q\
Creating presentation using Slide master and template in various '
colour scheme.

U411 Working with slides make new slide move, copy, delete, duplicate, lay

outing of slide, zoom in or out of a slide.

Editing and formatting text: Alignment, editing, inserting, deleting,

selecting, formatting of text, find and replace text. ‘z@ ,

|

POWER POINT - II ' ICT base@/glas room

Bullets , fogter, paragraph formatting, spell checking. teaching Analysis,
Unit — T Wsentation Print slides, notes, handouts and outlines. Indléldua Presentation

rting objects Drawing and Inserting objdgtg’ysing Clip Arts picture |- .
D HEatiarts. % : E
’enartme fiigé €orernitide transition effect and fhimatlon effects. ! s

Dr.C.V. Raman University Ceptt-of Cife Sciences

Dr. C.V. Raman Un
Kota, Bilaspur (C.G)- 495113 Aota.Bilaspur é@?lty
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Presenting the show making stand alone presentation, Pack and go
wizards.

INTRODUCTION OF INTERNET ICT based class room
Evolution, Protocol, concept, Internet, Dial-up connectivity, leased | teaching, Case Analysis,
line, VSAT, Broad band, URLs, Domain names, Portals. E-mail, Pop | Group Presentation

Unit—V | & web based Email. Basic of sending and receiving Emails, Email &
Internet Ethics, Computer virus, Antivirus software wage, Web
Browers.

PRACTICALS:-
MS- Power Point:

Creating new slide, formatting slide layout, slide show & sorter, Inserting new slide, slide no., date, time, chart,
formatting slide, tool operation.

List of suggested practical work:

 Under standing of a dial up connection through modern.

« Configuring a computer for an e-mail and using outlook Express or Netscape Messenger.
* Registration an e-mail address.

* Understanding of e-mail drafting.

« Understanding of address book maintenance for e-mail.

* Understanding of different mail program tools.

* Send and receive functions of e-mail.

Note- Minimum laboratory timing of six hours in a week.

COURSE OUTCOME:-
Student will be able to use computer system easily and they will get knowledge about how to use different type of
operating system.

Job opportunity Employability Local/National/UNDP Entrepreneurship
skill developed Goal Achieved Opportunity

Computer Operator, Office Assistant,
Training and Supportin
Institutions/universities,

R ch and Academics, Learn basic’s of MS- . .
esear - . . No Poverty, Quality Education, Can start own Computer
System Analyst in State and Central word improve their ; : :
L g - " Industry Innovation and Assistance services.
Research organization,Consultant in skills with advanced P
Software firms,Quali;y Assurance and features '

Testing in Public and lrrivate ectors,
Application Customix\ i nd

Development, Start o\ nventure

Head 0.D (
f £k i ;
DE:ega\r/tnl;ent B %hém“frv Deptt. of Life Sciences

. C.V. Raman University Dr. C.V. Raman University

Kota, Bilaspur (C.G.) - 495113 Kota,Bilazpur (€.G)
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 3"

Course: B. Sc. Microbiology

SUBJECT: BOTANY-III

(BIODIVERSITY & SYSTEMATIC OF SEED PLANT)

Subject Code: 3SBB0303
Theory Max. Marks: 50
Theory Min. Marks: 17

COURSE OBJECTIVE:

o Discuss the type of seeds produced by gymnosperms, as well as other characteristics of gymnosperms

o State which period saw the first appearance of gymnosperms and explain when they were the dominant plant
life

o List the four groups of modern-day gymnosperms and provide examples of each

o To appreciate the fantastic commonness existing among organisms.

o The student will be able to appreciate the uniqueness of different groups and the way they are classified

° To develop curiosity in observing and identifying different types of gymnosperms.

o To observe and differentiate the variations existing in the internal structure of plants.

o To create interest in plant anatomy and to appreciate the function of a particular tissue or organ correlated
with its structure.

o To enable the student understand the anatomical features within the system instead of merely memorizing

the technical terms and the text book figures.

Unit Course Content Methodology Adopted
Characteristics and Classification of Gymnosperms, Heterospory and | ICT  based class room
Unit I Origin of Seed Habit, Evolution and Diversity of Gymnosperms, | teaching, Group Discussion,
Geological Time Scale, and Fossilization. Fossil | Case Analysis, Individual
Gymnosperms:Lyginopteris and Lagenostoma. Presentations
Morphology, Anatomy Reproduction and life cycle of Cycas, Pinus | ICT based class room
Unit — 11 and Ephedra. teaching, Case Analysis,
Individual Presentation, Visit
to Venture Capitalists
Origin and Evolution of Angiosperms, Fundamental components of 6, | ICT  based class room
7, 8 taxonomy, Plant Identification, Principles and rules of Botanical | teaching, Case Analysis,
Unit — IIT | Nomenclature, Herbarium and Botanical gardens; Classification of | Group Presentation
Angiosperms: Bentham and Hooker, and Hutchinson, Modern trends
in Taxonomy.
Diagnostic characteristics and Economic Importance of Families — | ICT based class room
Unit — IV | Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae, Fabaceae, and | teaching, Case Analysis,
Apiaceae. Individual Presentation
Diagnostic characteristics & Economic Importance of Families — | ICT  based-, class room
Unit — V Asteraceae, Asclepiadaceae, Solanaceae, Lamiaceae, Euphorbiaceae, teachmgz r:".‘.CQge Analysis,
Liliaceae and Poaceae.
\ L}
(V]
W, &
COURSE OUTCOMES \ &S

e An understanding of major patterns in the evolution of seed plants :
e Study of Gymnosperms will help the students understand the connec Q‘g @k Reﬁveen the

orgamsm§ in the plant kingdom. The anatomy imparts a thorough l\now@dg%ﬁbout the mte{é&/

rel

) een tissues and evolution.
1ation of seed plant diversity.

bdsicahderstanding of the principles of phylogenetic systematic.
Q@K/é)‘fvfe\h/mf‘mhémyagnostlc characters of tl en
Dr C V Raman University "

Kota, Bilaspur (C.G.) - 495113

in lineages of seed plants.
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¢ An understanding of the methods and principles of classification and nomenclature

PRACTICALS
e Study of microscope.
Studyofpreparedslideof T.S. of young root Cycas.
Study of prepared slide of T.S. of stemCycas.
Study of prepared slide of V.S of leaflets cycas.
Study of prepared slides of T.S of young root pinus.
Study of prepared slide of T.S. of young stem pinus.
Study of prepared slide of T.S of dwarf shoot of pinus.
Study of prepared slide of T.S. of root Ephedra.
Study of prepared slide of T.S of stem Ephedra.
Study of prepared slide of V.S of leaf Ephedra.
Study of permanent slides of cycas,pinus and Ephedra.
Study of different types of inflorescence and flowers. Method of Descriding a flowering plant in botanical
language Floral for mula of plants and economic importance.
Study of Bracaceae family ( BrassicaCampestris)up to family level.
e Study of Malvaceae family (Hibiscus rosasinensis ) up to family.
e Study of Papilionaceae family (Pisumsativum) up to family.
e Study of family Asclepiadaceae (Calotropisprocera ) up to family level .
e Study of family solanaceae (Solanumnigrum) up to family level.
e Study of family Lamiaceae (Ocimum Sanctum) up to family level.
e Study of family Asteraceae (Helianthus annus ) up to family level.

Job opportunity Employability skill | Local/National/lUNDP Goal Enterprenurship
Achieved Opportunity
Seed biologist, Plant identification, | Goal 04(quality Education) Academician, Genetic
Taxonomist Seed expert Goal 14( Life below water) engineer
Goal 15(Life on Land)
Goal 03(Good health &well being)

Head
Denartment of Chemistry HOD Or a
Dr. C.V. Raman University [ antt. of Life Sciences crsity
Kota, Bilaspur (C.G.) - 490113 D /! Raman University
Aota,Bitaspur (C.G.)
- e\
/ 7 VAR '5-Su e
\‘ f,l‘/ V;.. ) .b‘.v‘ C)~
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KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 3"
Course: B. Sc. Microbiology

Subject Code: 3SBCH404
Theory Max. Marks: 50
Theory Min. Marks :17
SUBJECT: CHEMISTRY —III (PHYSICAL, INORGANIC & ORGANIC CHEMISTRY

Course Objective: Study of efficiency and terms as well as thermodynamic process, spectrum , transition elements

and coordination compounds

Unit Course Content

Methodology Adopted

Thermodynamics-1 Definition of thermodynamic terms: System,
surrounding, Types of systems, intensive and extensive properties.
State and path functions and their differentials. Thermodynamic
process. Concept of heat and work. First Law of Thermodynamics:
Statement, definition of internal energy and enthalpy. Heat capacity,
heat capacities at constant volume and pressure and their relationship.
Joule’s Law: Joule Thomson coefficient and inversion temperature.
Calculation of w, q, dU and dH for the expansion of ideal gases under
isothermal and adiabatic conditions for reversible process.
Unit—1

Thermochemistry: Standard state, standard enthalpy of formation:
Hess’s Law of heat summation and its application. Heat of reaction at
constant pressure and at constant volume. Enthalpy of neutralization.
Bond dissociation energy and its calculation from thermochemical
data, temperature dependence of enthalpy, Kirchoff’s equation. Second
Law of Thermodynamics- Need for the law, different statements of the

ICT based class room
teaching, Group Discussion,
Case Analysis, Individual
Presentations

Thermodynamics-I1 (a) Concept of entropy: Entropy as a state
function, entropy as a function of P&T, entropy change in physical
change, Clausius inequality, entropy as criteria of spontaneity and
equilibrium. Entropy change in ideal gases and mixing of gases. Third
Law of Thermodynamics: Nernst heat theorem, statement and concept
Unit — II

ICT based class room
teaching, Case Analysis,
Individual Presentation, Visit
to Venture Capitalists

Chemistry of elements of I transition series: Characteristic properties
of d-block elements. Properties of the elements of the first transition
series, their binary compounds such as carbides, oxides and sulphides.
Complexes illustrating relative stability of their oxidation states,
coordination number and geomet heg}(stry of elements of 1l and 111
transition series: General characteyistiCs, comparative treatment with

ei n ues in respect of ionic radii, oxidation states, magnetic
1 1, spectral properties and stereochemistry

Unit — III

ICT based class
teaching, Case
Group Presentation

room

Analysis,
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ICT Dbased class room
teaching, Case Analysis,
Individual Presentation

(a) Coordination Compounds: Werner’s coordination theory and its
experimental verification, EAN Concept, chelates, nomenclature of
coordination compounds, isomerism in coordination compounds,VBT
of transition metal complexes.

(b) Oxidation and Reduction: Use of redox potential data, analysis of
redox cycle, redox stability in H,O: Frost, Latimer and Pourbaix
diagram. Principles involved in the extraction of elements.

Unit - IV

based class room
teaching, Case Analysis,
Group Presentation

(a) Alcohols: Classification and nomenclature. Monohydric alcohols: | ICT
nomenclature, methods of formation by reduction of aldehydes,
ketones, carboxylic acids and esters. Hydrogen bonding, acidic nature,
reactions of alcohols. Dihydric alcohols: nomenclature, methods of
formation, chemical reactions of vicinal glycols, pinacole-pinacolone
rearrangement. Trihydric alcohols-nomenclature and methods of
formation, chemical reactions of glycerol.

(b) Phenols: Nomenclature, structure and bonding. Prepration of
phenols, physical properties and acidic character. Comparative acidic
strengths of alcohols and phenols: resonance stabilization of phenoxide
Unit—V | ion. Reactions of phenols: electrophillic aromatic substitution,
acylation and carboxylation. Mechanisms of Fries rearrangement,
Claisen rearrangement, Gatterman synthesis and Riemer- Tiemann
reacti

(c) Etl des Nomenclature of ethers and methods of their
formation, physical properties. Chemical reactions: cleavage and auto
oxidation. Ziesel’s method. Synthesis of epoxides. Acid and base-
catalysed ring opening of epoxides, orientation of epoxide ring
opening, reaction of Grignard and organolithium reagents with
epoxides.

Course Outcomes
« Upon successful completion of this course, students will understand kinetics, equilibrium, LeChatelier’s
principle, acid and base reactions, pH, buffers, colligative properties, and electrochemical applications in an
undergraduate laboratory.
» Understand the first law of thermodynamics and the role of energy and enthalpy in chemical reactions and
perform thermochemical calculations.

Text And Reference Book

e Inorganic Chemistry (Part-1, Inorganic Chemistry (Part-1, Part-1I), R.L. Dutta, NBS Publication.

e Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.

e Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.

e Physical Chemistry, K.L.Kapoor, Macmillan Pub. India, Ltd
The knowledge gained on mathematics concept, liquid state, chemical kinetics, structure & bonding and
stereochemistry will provide a strong platform to understand the concepts on these subjects for further
learning

Job opportunity

Employability skill
developed

Local/National/UNDP
Goal Achieved

Entrepreneurship Opportunity

Chemist, Quantum
mechanics, Scientist,
Academic ,food
industries

Knowledge of valable
chemical and
thermochemistry

d
/
\l

Goal04(quality
education) Goall3
(climate action),
15( Life on
land),Goal03 (Good

Goal

Food, cosmetic & water
purification expert
, good academician etc.

J Head
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 3rd Subject Code: 3SBCH404
Course: B. Sc. Microbiology Theory Max. Marks: 25
Theory Min. Marks : 08

SUBJECT: CHEMISTRY-III (INORGANIC & ORGANIC CHEMISTRY) PRAC.

PRACTICAL
Time: 6 hours
Inorganic Chemistry 7 marks
Calibration of the fractional weights, pipettes and burettes. Preparation of Standard Solutions. Dilution of 0.1 M to
0.001 M solutions.
Quantitative analysis -Volumetric analysis.
(a) Determination of acetic acid in commercial vinegar using NaOH.
(b) Determination of alkali content- antacid tablet using HCI.
(c) Estimation of calcium content in chalk as calcium oxalate by permagnometry.
(d) Estimation of hardness of water by EDTA
Gravimetric analysis:
Barium as barium sulphate

Organic Chemistry Laboratory Techniques 7 marks
A. Thin layer chromatography
Determination of Rf values and identification of organic compounds.
(a) Separation of green leaf pigments (spinach leaves may be used).
(b) Preparation and separation of 2,4-dinitrophenylhydrazones of acetone, 2-butanone, hexane-2 and 3-one
using toluene and light petroleum (40:6).
(c) Separation of a mixture of dyes using cyclohexane and ethylacetate (8:5:1.5). B. Paper chromatography:
Ascending and Circular Determination of Rf values and identification of organic compounds
(a) Separation of a mixture of phenylalanine and glycine, alanine and aspartic acid, leucine and glumatic acid.
Spray reagent ninhydrin.
(b) Separation of a mixture of DL-alanine, glycine and L-lucine using nbutanol: acetic acid: water (4:1:5).
Spray reagent ninhydrin.
(c) Separation of monosaccharides- a mixture of D-galactose and Dfructose using n-butanol: acetone: water

(4:1:5). Spray reagent-aniline hydrogen pthalate. b A
N ey " o
Text and Reference Book e . »i\f‘;‘\ 0\\
« Experiments & calculations in chemistry, Dr.S.S.Dara, S.Chand & Company Lmt. S Q\Eﬁ‘\{b%
G352 )T O
o Unified Chemistry, Dr. M.M.N. Tandon, Shivalal Agrawal & Com. < O ,@5@
e
[
D ea ) el 7 1
eoartmemofcmm; . [ 26t of Life Sciences
Dr.C.v Raman Unv,' i Dr C.V. Raman University C
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 3"
Course: B. Sc. Microbiology

Subject Code: 3SMB305
Theory Max. Marks: 50

Theory Min. Marks:17

SUBJECT: MICROBIOLOGY -I1II
(PRINCIPLE OF BIOINSTRUMENTATION AND TECHNIQUES)

COURSE OBJECTIVE:

Learn the qualitative functions of the four primary system components and technical vocabulary associated with

instrumentation, design and basic signal analysis and static analysis .

SYLLABUS
Unit Course Content Methodology Adopted
Unit -1 Colorimetry and spectrophotomotry. Spectrofluorimetry, | ICT based class room
turbidometry, nephelometry. luminometry. pHmetery. teaching, Group Discussion,
Case Analysis, Individual
Presentations
Unit — II Chromatography; adsorption partition, column, gas, ion-exchange, gel | ICT based class room
Filtration and affinity Chromatography, HPLC,FPLC. teaching, Case Analysis,
Individual Presentation, Visit
to Venture Capitalists
Unit —III | Centrifugation and ultracentrifugation: Microscopy- light, phase- | I[CT based class room
contrast, fluorescence, dark field, electron microscopy. Laser, confocal, teaching, Case Analysis,
microscopy and digital imageanalysis. Group Presentation
Unit — IV | Tissue culture techniques; Principal and requirements of animal tissue | ICT based class room
culture Decontamination, sterilization anddisinfection. teaching, Case Analysis,
Individual Presentation
Unit—-V Electrophoresis techniques types and their application; Electrophoresis | ICT based class room
of proteins and nucleic acids. Enzyme purification and assaytechniques | teaching, Case Analysis,
Group Presentation
COURSE OUTCOMES:-

provide the reader with a tool to help select the most appropriate instrument for use in an observational study.

PRACTICAL:-
e Exercise on colorimeter/spectrophotometer/pHmeter.
e Exercise on paper, thin layer, columnchromatography

e Exercise on paper and gelelectrophoresis ;
e  Exercise on tissue culturetechniques. ‘,-'\1-}\\,;3
Absorbance curve fordyes. W6 \:3’\73:\‘
ting of Beer'slaw AN "2
ise on Tissue culturetechniques < Q\i@\}\

De Héag
D; 8*’3\7ment Of Chemistr, / V
Kota. R Raman Universit e
Ota, Bilaspyr (C.G) 4 L 2pft. of Life Sciences
) - 445943 Dr. C.V. Raman Universitv
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Job opportunity Employability skill Local/National/UNDP Goal Entrepreneurship
developed Achieved Opportunity
Cell biologist Pathology lab technician Pathology lab

,Academician Goal 04(Quality education)

Goal 13(climate action)

H.O.D.

Denart ’;,teafd(‘h i F 201 8f kife %c\?nces Or.C.V. ¢t
artment of C émlsf-ry Ci Paman University Kota. Bilasous
Dr. C.V. Raman University T ot Biiasans (C.6.) (C.G.), India "

Kota. c.aspur (C.8) - 495113
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Dr. C.V. Raman University
Kargi Road, Kota, Bilaspur (C.G.)

Semester- IV Subject Code: 3HBEL402
Course: B. Sc. Microbiology Theory Max. Marks: 25
Subject: English Language and Scientific Temper Theory Min. Marks: 08

Course Objective:
1. To Study the basic language skills (speaking, listening, reading, and writing) and grammar

2. Comprehensive study of different kinds of letters and applications.
3. To study the different kinds of prose and poetry

Course content Methodology Adopted

1. Tina Morries : Tree
2. Nissim Ezekiel : Night of the Scorpion

3. C.P. Snow : Ramanujan Reading , Usage of ICT(Power point,
it i 4. Roger Rosenblatt : The Power of WE PDF, and video lectures) and black
5. George Orwell: What is Science? board (traditional) as per requirement
6. C.Rajagopalachari : Three Questions of the topic
7. Desmond Morries : A short extract from the Naked Ape
8. A.G. Gardiner : On the rule of the road
Unit—II | Comprehension of an unseen passage. Reading aloud with expression
Lectures , Usage of ICT(Power point,
; I Letter Writing: Formal Letters, Informal letters, PDF, and video lectures) and black
Unit — 111 . e ;
Applications. board (traditional) as per requirement
of the topic

Discussion method, Usage of
ICT(Power point, PDF, and video
lectures) and black board (traditional)
as per requirement of the topic

Unit — IV | Report Writing.

Language Skills

Correction of common errors in sentence structure : usage
Unit—V | of pronouns, subject/ verb agreement word order, gender;
compound nouns, collective nouns, possessives, articles
and prepositions. (advanced)

Course Outcome: "
1. Student will be able to understand correct use of grammar and language skil%‘/ /
2. Student will be familiar with different prose and poetry. L
3. Student should be able to write analytically in a variety of formats, inculding essays, report writing and

application.
Da Head r a3t of Life Sciences Fa:;:,ﬂ:
b ..nartn_wenfof Chemiatry, Dr. C.V. Raman University Or.C.V. Ra
K tr. C.V. Raman University Kota,Bilaspur (C.G.) g
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Text Book

1. English language and Scientific Temper- Dr. Padam Kumar Jain, Chawdhry Madhya Pradesh Hindi Granth

Academy, Bhopal.
2. English Grammar and Composition Wren & Martin. S.Chand & Company Ltd New Delhi.

3. Descriptive English (For Competitive Examinations) S.J. Thakur, S.K. Rout. B.K Publication Private Limited

Reference Books:
1. A Senior English Grammar and composition Aggarwala N.K Goyal Prakashan New Delhi.
2. A comprehensive Approach to English Grammar Shrivastava Avinash Pratap Indra Publishing House-
Bhopal.
General English Thakur A k- Lucent Publication- Patna.
Essentials of English Grammar Raymond Murphy Cambridge University press.

AN D B~ W

Strengthen your Writing V.R Narayana Swami (Orient Longman) New Delhi.

Learner’s English Grammar and Composition N.D.V.Prasada Rao (S. Chand & Company Ltd.) New Delhi.

Job Opportunities | Employability Skill developed | UNDP Goal Achieved | Entrepreneurship Opportunity

Writer Command on language Quality education Research Guide
Asst. Professor Develop LSRW skills Goal achieved Critic
Lecturer Research skill Publisher

Novelist, Socialist

H.0.D.
el “hemiatry £ 1 ife scxgnc§§ Or C
DnCA/RamanUnWemny Dr C.V.R ‘WU?NT“W

Kota, Bilaspu {ota,Bilaspur (C.G.)

Head

Denartment of C
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- IV

COURSE: B. SC. MICROBIOLOGY
SUBJECT:- HUMAN VALUES AND ETHICS

COURSE OBJECTIVES:

Subject Code: 3HBHP401

THEORY MAX. MARKS: 25
Theory Min. Marks: 08

e To help students understand the basic guidelines, content and process of Human value and value crisis in contempor

Indian Society

e To help students understand the meaning of happiness and prosperity for a human being.

e To help students reflect critically on gender violence .

e To facilitate the students to understand harmony at all the levels of

human living, and live accordingly

Unit wise course content Methodology Adopted
UNIT-I Usage of ICT (PowerPoint, Pdf and video
Concept of value and value crisis in contemporary lectures) and black board (traditional) as per
Indian Society. requirement of the topic
1. Concept of value
2. Value crisis at- individual level
3. Value crisis at- Cultural level
4. Value crisis at- Societal level
5. The Indian concept of value.
6. Modern Approach to the study of Values. Usage of ICT (PowerPoint, Pdf and video
lectures) and black board (traditional) as per
Moral and Ethical Human values. requirement of the topic
1. Bases for Moral Judgment
UNIT-II 2. Some Canons of Ethics
3. Ethics of Duty
4. Ethics of Responsibility
5. Factors to be considered in making Ethical
Judgments. Continuous Happiness and Prosperity-
A look at basic Human Aspirations Usage of ICT (PowerPoint, Pdf and video
lectures) and black board (traditional) as per
Moral Values in Profession. requirement of the topic
Lt 1. What is Profession?
2. Professional Ethos
3. Code of Professional Ethics
4. Corporate social Responsibility ) .
T Usage of ICT (PowerPoint, Pdf and video
Gender sensitization. b=
1. Boci Lization of Women Iectu.res) and black boe_nrd (traditional) as per
; < requirement of the topic
2. Demographic consequences f
UNIT-IV 3. Domestic Violence "%“l v
4. Women’s work, its politics and \
‘ economics , fact and fiction Usage of ICT (Powé&Pqint, Pdf and video
(‘l .Unrecognized and unaccounted work. lectures) and bIacISM(ﬂédltlonal)/asfger
NS TP
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requirement of the topic
Co- Curricular Activities and value Education.
UNIT-V
1. Games and sports
2. Literary and cultural Activities
3. NSS, NCC activates
4. A New Approach to Human Value Freedom,
Creativity Love & Wisdom
JRSE OUTCOMES:

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

Understand the significance of value inputs in a classroom and start applying them in their life and

profession.

Understand the value of harmonious relationship based on trust and respect in their life and profession.

Students will develop a sense of appreciation of women in all walks of life .
Understand the role of a human being in ensuring harmony in society

ext Books-
e Human Values, Tripathy International Publishers
o ToY Glaver 3V AT s & AN New Age
e vt gar 3IX. cIeT §& 1S9 Hva
e Human Values in N.L. Gupta Concept Publishing
Education New Delhi
company
eferences
e A foundation course in Human Values Gaur R.R, Sangal R, Bagaria G P,  Excel books, New

Delhi and Professional Ethics 5
e Indian Ethos and Modern Management Bajpai B L,New Royal

BoLucknow
e Human values Mishra Dr. RajanLaxmi PublicatiPVT Delhi
e Professional Ethics and Human values S. Dinesh Babu Laxmi Publications PVT.LTD
Delhi
e Business Ethics and Communication Rathore , P.S., S. Chand Publishing Co. New Delhi

Jeevan Vidya ek Parichay ~ Nagraj, A, Divya Path Sansthan, Amarkantak

JMMENDED BOOKS -

Job Opportunities Empll;) g‘ltl):)l:edekl“ LOCZ‘{E?R‘;E?:{ESDP Entrepreneurship Opportunity
Action planning human Goal 04 (Quality Consultant for human values
value skills gender Education
sensitization Q,z/ Decent work economic

N growth achieved
Head / N
Department of Chemiatry H.2.D.
Dr. C.V. Raman University [ =ptt. of Life Sciences
*Fay Dr C.V. Raman University

a. Bilaspur (C.G.) - 493113

Kota,Bilaspur (C.G.)
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SEMESTER- 4"
Course: B. Sc. Microbiology
SUBJECT: BOTANY-1V

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Subject Code: 3SBB0403
Theory Max. Marks: 50
Theory Min. Marks: 17

(STRUCTURE, DEVELOPMENT & REPRODUCTION IN FLOWERING PLANT)

COURSE OBJECTIVE:

The anatomy of a flower

The life cycle of flowering seed plants

The anatomy of a seed

The role of pollination and seed dispersal in the angiosperm life cycle

Identify the characteristics of flowering plants

Describe the structure of a flower and the difference between perfect and imperfect flowers

Summarize the life cycle of a flowering plant, identifying the sporophyte, the gametophytes, and when
mitosis/meiosis/fertilization occur

Diagram the process of double fertilization

¢ Explain the importance of pollen and the different types of pollination seen in this group
e Describe the role of the seed, its relationship to fruit, the different types of seeds, and seed dispersal

mechanisms

Unit Course Content Methodology Adopted
The Root system: Root apical meristems, Differentiation of primary ICT ) based clas; .
Unit — I and secondary tissues and their roles, Anatomy of Monocot and Dicot teaching, Group Discussion,
i roots, Morphological modification of root for storage, respiration, Case Af‘aIYS‘S’ Individual
reproduction and interaction with microbes. Presentations
The Shoot system: Shoot apical meristem and histological | ICT based class room
organization, Anatomy of primary stem in Monocotyledons and | teaching, Case Analysis,
Unit—II | Dicotyledons, Secondary growth in stem and root — Vascular cambium | Individual Presentation, Visit
and its functions, Characteristics of growth rings, Sapwood and Heart | to Venture Capitalists
wood, Secondary Phloem, Cork Cambium and Periderm.
The Leaf system: Origin, Development, Diversity in size, shape and | ICT ] based class r e
Unit — [xy | 2frangement, Internal structure of Dicot and Monocot leaf in relation | teaching, — Case  Analysis,
m to photosynthesis and water loss, Adaptations to water stress, | Group Presentation
senescence and abscission.
The Flower system: Concept of flower as a modified shoot, Structure | ICT based class room
of Anther, Microsporogenesis and Male Gametophyte, Structure of | teaching, Case Analysis,
Unit — IV Pistil, Ovules, Megasporogenesis and Development of Female | Individual Presentation
i Gametophyte (Embryo Sac) and its types, Pollination —-Mechanism and
Agencies of Pollination, Pollen Pistil interactions and Self
incompatibility.
Double Fertilization, Development and types of Endosperm and its | ICT _ based  class room
Unit -V morphological nature, Development of Embryo in Monocots and teaching, Casc? Analysis,
2 Dicots, Fruit development and maturation. Seed structure and Group Presentation
(\ dispersal, Vegetative P.ropagation. [, } /
. T G X s ‘Mw/ &L\
" n LAY ) (\\ r*\’)\ /
i v..-“‘«‘ . ?\a\r(\’& o G- Q
D ead & N .,,\-\9‘69
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COURSE OUTCOMES
1. Sexual Reproduction in Flowering Plants
1. Recognize that flowering plants exhibit an alternation of generations even though they produce two types of
spores and two types of gametophytes.
2. Identify the reproductive parts of a flower and describe the function of each part.
3. Diagram and describe the development of male and female gametophytes and the development of the
sporophyte of flowering plants.
2. Growth and Development
1. Recognize the developmental steps of a eudicot embryo and compare the function of its cotyledons to that of a
cotyledon in monocots.
2. Identify different types of fruits.
3. Label seed structure and describe germination and dispersal.
3.Asexual Reproduction and Genetic Engineering in Plants
1. Recognize how asexual reproduction in plants differs from sexual reproduction.
2. Describe how plants are propagated in tissue culture.
3. Explain how genetic engineering can be used to alter plant traits.
4. Control of Growth and Responses
1. Explain the importance of plant hormones.
2. Identify the various types of plant hormones and their function.
3. Recognize how plants respond to stimuli.

PRACTICALS

e Studyofanatomyoft.s.ofdicotroothelianthus annus. Study of anatomy of t.s. of dicot root cicer and ranunculus.
e Study of anatomy of t.s. of monocot roots asparagus. Study of anatomy of t.s. of monocot roots zeamays and
orchid.

Study of anatomy of t.s. of dicot stem cucurbita and xanthium.

Study of anatomy of t.s. of monocot stem triticumaestivum and asparagus.

e Study of v.s. of isobilateral monocot leaf zemays and bambusa.
e Study of prepared slide of L.s. of shoot apex.
e Study of prepared slide of 1.s. of root apex
e Study of different types of ovules.
e Study of pneumatophore or respiratory root
Job opportunity Employability skill | Local/National/lUNDP Goal Enterprenurship
Achieved Opportunity
Horticulturist, Plant identification, | Goal 04(quality Education) Academician, Horticulture
Taxonomist Plant anatomy Goal 14( Life below water)
Goal 15(Life on Land)
Goal 03(Good health &well being)
Nen Head A \'f 6\ Y
Dr Gyt e Of Chamisiry L e Liierely Facu
i N ,\/‘ harnan Un‘verslty [= 3 aman un 0 ol

Dilaamme i Kota,Bilaspur (C.G.) I
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 4"
Course: B. Sc. Microbiology
SUBJECT: CHEMISTRY-1V (Physical, Inorganic & Organic chemistry)

Subject Code: 3SBCH404
Theory Max. Marks: 50
Theory Min. Marks : 17

Unit

Course Content

Methodology Adopted

Unit-1

Phase equilibrium Statement and the meaning of the terms: phase
component and the degree of freedom, derivation of the Gibbs phase
rule. Phase equilibria of one component system: water, CO, and S
system. Phase equilibria of two component system: solid liquid
equilibria, simple eutectic: Bi-Cd, Pb-Ag system, desiliverisation of
lead.

Solid solutions: compound formation with congruent melting point
(Mg-Zn) and incongruent melting point,(NaCl-H,0) (FeCl;-H,0) and
(CuS0O4-H,0) system. Freezing mixtures, acetone-dry ice.
Liquid-liquid mixtures: Ideal liquid mixtures, Raoult’s and Henry’s
law. Non-ideal system azeotropes: HCI-H,O and ethanol water
systems.

ICT based class-room
teaching, Group Discussion,
Case Analysis, Individual
Presentations

Unit - 11

Electrochemistry Electrical transport- conduction in metals and in
electrolyte solutions, specific conductance and equivalent conductance,
measurement of equivalent conductance, variation of specific
conductance and equivalent conductance with dilution. Migration of
ions and Kohlrausch law, Arrhenius theory of electrolyte dissociation
and its limitations, weak and strong electrolytes, Ostwald’s dilution
law, its uses and limitations. Debye-Huckel-Onsager’s equation for
strong electrolytes (elementary treatment only). Transport number:
Application of conductivity measurements: determination of degree of
dissociation, determination of Ka of acids, determination of solubility
product of sparingly soluble salt, conductometric titrations.

Definition of pH and pK, determination of pH using hydrogen,
quinhydrone and glass electrodes by potentiometric methods.

ICT based class room
teaching, Case Analysis,
Individual Presentation, Use
of chemical modeling.

Unit — III

: electronic structure,
oxidation states, ionic radii and lanthanide contraction, complex
formation, occurrence and isolation of lanthanide compounds.

(b) : General features and chemistry of
actinides, chemistry of sepatration of Np, Pu and Am from U,
Similarities between the later actinides and later lanthanides.

(¢) Acids and Bases: Arrhenius, BrOnsted-Lowry, Lux-Flood, Solvent
system and Lewis concepts of acids and bases.

(d) Non-aqueous Solvents: Types of solvents and their general
characteristics, reaction in non-aqueous solvents with reference to
liquid NH; and liquid SO, |4 :

ICT based class room
teaching, Case Analysis,
Group Presentation

%
S
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(a) Aldehydes and ketones: Nomenclature and structure of the | ICT based class room
carbonyl group. Synthesis of aldehydes and ketones with particular | teaching, Case Analysis,
reference to the synthesis of aldehydes and ketones. Physical | Individual Presentation
properties. Mechanism of nucleophillic additions to carbonyl group
aldol perkin and knovenagel condensations. Condensation with
ammonia and its derivatives.  Wittig  reaction, Mannich
reaction.Oxidation of aldehydes, Baeyer-Villiger oxidation of ketones,
Cannizzaro reaction. Clemmensen, ,Wolf-Kishner, LiAIH4 and NaBH,
Unit — IV | reductions.

(b) Carboxylic Acids: Nomenclature, structure and bonding, physical
properties, acidity of carboxylic acids, effects of substituents on acid
strength. Preparation of carboxylic acids, reactions of carboxylic
acids.. Synthesis of acid chlorides, esters and amides. Reduction of
carboxylic acids. Mechanism of decarboxylation. Methods of
formation and chemical reactions of unsaturated monocarboxylic
acids.

Organic Compounds of Nitrogen Preparation of nitroalkanes and | ICT based class room
nitroarenes.Chemical reaction of nitroalkanes.Mechanism  of | teaching, Case Analysis,
nucleophillic substitution in nitroarenes and their reductions in acidic, | Group Presentation

neutral and alkaline media, Picric acid.

Halonitroarenes: reactivity, structure and nomenclature. Structure and
nomenclature of amines, physical properties and stereochemistry of
amines. Separation of mixture of primary, secondary and tertiary
Unit —V | amines. Structural features affecting basicity of amines. Amine salt as
phase transfer catalysts. Preparation of alkyl and aryl amines
(reduction of nitro compounds, nitriles), reductive amination of
aldehydic and ketonic compounds. Gabriel-Phthalamide reaction,
Hoffmann bromamide reaction, Reactions of amines, electrophilic
aromatic substitution in aryl amines, reaction of amines with nitrous
acid. Synthetic transformation of aryl diazonium salts, azo coupling.

Course Outcomes
Upon successful completion of this course students will describe the bonding and properties of transition and inter
transition element coordination compounds

Text And Reference Book
e Inorganic Chemistry (Part-1, Part-1I), R.L. Dutta, NBS Publication.

e Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.
¢ Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.
e Physical Chemistry, K.L.Kapoor, Macmillan Pub. India, Ltd
Job opportunity Employability skill Local/National/UNDP Entrepreneurship Opportunity
ppo Yy PP
developed Goal Achieved
Steel industries, Applied knowledge , : . Food, cosmetic & water
pharmaceutical Catalysis in industry ggz:?g‘((qcfgzeegggzg)on) purification expert, subject course
industries, food Goal 15 Life.on i expert, Self-Coaching class expert
industries \and), GoalO3 (Goed hieslth & as a good academician etc.
& Wefl ibeing)
) . ‘ﬁ' - ﬁw"’\ AS (%'\\) ‘,’\ /
A i
AR Mt «:a"@ ;
UV 6N 2N
O('ie‘?é N / v/
DPD Head ' l'j F
By ~Cartment of Chemistry [ 2pof Life Sciences Or ¢
. C.V. Raman UanGrSlty Dr. C.V. Raman University
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KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 4th Subject Code: 3SBCH104
Course: B. Sc. Microbiology Theory Max. Marks: 25
SUBJECT: CHEMISTRY-III Theory Min. Marks : 08

(INORGANIC & ORGANIC CHEMISTRY) PRACTICAL

PRACTICAL

Time: 6 hours

Organic Chemistry 5 marks

Qualitative analysis

Identification of an organic compound through the functional group analysis,determination of melting point and
preparation of suitable derivatives.

Physical Chemistry 5 marks

Transition temperature

1. Determination of transition temperature of given substance bythermometric, dialometric method (e.g.)
(MnCI12x4H20/SrBr2x2H20).

Phase equilibrium

1. To study the effect of solute (e.g. NaCl, succinic acid) on the critical solution temperature of two partially miscible
liquid (e.g., phenol water system) and to determine the concentration of that soluble in phenol water system.

2. To construct the phase diagram of two component (e.g., diphenyl aminebenzophenone) by cooling curve method.
Thermochemistry

1. To determine the enthalpy of neutralization of weak acid/weak base versus strong acid/ strong base and determine
the enthalpy of ionization of the weak acid/ base.

Inorganic chemistry-

Quantitative Volumetric Analysis

1. Estimation of ferrous and ferric by dichromate method.

2. Estimation of copper using thiosulphate.

Viva 5 Marks v ;)
Sessional 5 Marks [/'2,/ /

¢
Head B L
Denartment of Chemiatry [antt. of Life Sciences b
Dr. C.V. Raman University Dr. C.V. Raman U'?*CVéYS‘W L Uiniversity,
i ( (ota,Bilasp .G.
'“nta, Bilaspur (C.G.) - 4v0113 Aota,Bilaspur ( )
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SEMESTER- 4"
Course: B. Sc. Microbiology

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Subject Code: 3SMB405
Theory Max. Marks: 50

Theory Min. Marks:17

SUBJECT: MICROBIOLOGY -VI
(ENVIRONMENTAL AND MEDICAL MICROBIOLOGY)

COURSE OBJECTIVE:

The study of the composition and physiology of microbial communities in the environment. It also includes the study of

microorganisms that exist in artificial environments such as bioreactors.

The taxonomic, ecological,

and genetic

relationships among microorganisms, and the biotechnological application of microorganisms to solve
environmentalproblems.

Unit Course Content Methodology Adopted
Aerobiology; definition, droplet nuclei, aerosol assessment of air | ICT based class room
quality, some important air borne diseases caused by bacteria teaching, Group Discussion,

Unit -1 (Diphtheria, Pneumo.ma, Men{ngms), virus Influenza, Chicken POX, | Case Analysis, Individual
Measles) and Fungi (mycosis); their symptoms and preventive Presentations
measures.
Soil microbiology: physical and chemical characteristics and micro | ICT based class room
flora of various soil types, rhizosphere, phyllosphere. Brief account of teaching, Case Analysis,
microbial interactions: symbiosis, rnutualism, commensalism, | |dividual Presentation, Visit
competition, amensalism, synergism, parasitism and predation. to Venture Capitalists
Unit - 11 Biofertilizers - biological nitrogen fixation, nitroginase enzyme, nif
genes, symbiotic nitrogen fixation, and non-symbiotic nitrogen fixation,
Azotobacter, Azospirillum), VAM-ecto-endo-ectendomycorrhizae.
Aquatic microbiology; ecosystem, fresh water (ponds, lakes, stream) | ICT based class room
and marine, Water zonation: upwelling, eutrophication. Potability of teaching, Case Analysis,
Unit — III water - microbial assessment of water quality. Brief account of water Group Presentation
borne diseases (Typhoid, Dysentry, Cholera, Hepatitis) and
preventivemeasures.
Food spoilage and Food borne infections. A brief mention about | ICT based class room
biodegradation, xenobiotics, bioaccumulation, biopestisides and teaching, Case Analysis,
Unit— v | deterioration. General concept of industrial microbiology and | [hdividual Presentation
theirapplications.
Waste Treatment: types of wastes, characterization of solid and liquid | I[CT based class room
waste, waste treatment solid saccharification, gasification, composting. teaching, Case Analysis,
S Liquid waste treatment- aerobic, anaerobic primary secondary and Group Presentation
nit — ]

tertiarymethods. (]

(S ": k\J

A ‘

COURSE OUTCOME:
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PRACTICAL:-

Isolation of microorganisms from air soil andwater

Isolation of pathogenicmicroorganisms

Study of rhizospheric and phyllospheric microbes from economically importantPlants
Biodegradation of some organicmolecules

Microbial assessment of potablewater'

Analysis of sewage waste, solid waste(garbage)

Isolation of aquatic fungi (zoosporic) by baitingtechnique

Isolation of keratinophilic fungi from soil by baitingtechnique

Demonstration of bacterialantagonism

Microscopic observation of root colonization by VAMfungi

Job opportunity Employability skill Local/National/UNDP Goal Entrepreneurship
developed Achieved Opportunity
Cell biologist Pathology lab technician Pathology lab

.Academician Goal 04(Quality education)

Goal 13(climate action)

ea ,
Department of Chemistry
Dr. C.V. Raman University

Kota. Bilaspur (C.G.) - 499 i13

7 //,—‘ .
{ // -

penuty Registral (Ac;ﬁem}ts)
Or. C.V. Raman Umvgrsn y
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 5t Subject Code: 3HBEL501
Course: B. Sc. Microbiology Theory Max. Marks: 25
SUBJECT: INTRODUCTION TO SOFT SKILL & TEAM BUILDING Theory Min. Marks: 8
COURSE OBJECTIVE:

By the end of the soft skills training program, the students should be able to:
e Develop effective communication skills (spoken and written).
e Develop effective presentation skills.
e Conduct effective business correspondence and prepare business reports which produce results.
e Become self-confident individuals by mastering inter-personal skills, team management skills, and
leadership skills.
Develop all-round personalities with a mature outlook to function effectively in different circumstances.
e Develop broad career plans, evaluate the employment market, identify the organizations to get good
placement, match the job requirements and skill sets.
e Take part effectively in various selection procedures adopted by the recruiters.

Unit Unit wise course contents Methodology Adopted

General Introduction of self by students, Importance of the Training

sessions, Importance of Presentation Skills, Public Speaking, Basic

English Grammar Vocabulary, Kinds of Sentences, Verb, Adverb, Usage of ICT like PPT,
nit -1 Tenses, Preposition, Conjunction, Formation of Sentences, Sentence Video Lectures, Black

Making, Translation, Communication Skills Communication meaning, board.

Function, Process, Types of communication, Barriers of

communication, Guidelines for effective communication, Purpose of

Good communication, Importance of right Pronunciation

Listening and Writing Skills Importance of effective listening,

Importance of effective writing skills, Conversation Practice, Guidelines

for Effective writing Usage of ICT like PPT,
" Con Video Lectures, Black
1t - 11

board.
k, Behavioral skills Team Management

Time Management, Stress Management, Decision Making, Positive

Thinking Attitude, self actualization, Working style

Email Skllls' I?mal! Etiquette, Email Drafting, Creating a Res'ume/ Usage of ICT like PPT,

Resume writing tips Format and Content Resume, Fresher's Resume, Wiz | actuies Blsck
iit - III | Helpful Tips For Resume Writing, Things to avoid in Resume, Group board g

Discussion Introduction “what is GD”, Ability to Influence, Importance )

of Active Listening, Key Steps to succeed in GD Do’s and Don'ts of GD.

Interview Skills/ Tips Groundwork before the Interview, Greeting

Etiquettes, Self Introduction, Tips to answer “questions” Do’s and Usage of ICT like PPT,
: Don’ts of Interview, Preparing a day before the interview, Things to Video Lectures, Black
=1y remember during the Interview. Teleph njc Inferview and Video board.

Conferencjing Interview Tips Treat the In ew like a face to face

Interview, ”Relephone Ethgette Flow of Conversation.

Usageof ICT lik <
nit-V » tVldegoJaabdlres d/
Lhoaric ) 1

Dr G v tof k,npm[qfrv LW, Oﬂ;\:\\;é e~ \: ' ‘\) >
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

COURSE OUTCOME:-

The teaching methods in the soft skills training include lectures, projects, role plays, quizzes, and
various other participatory sessions. The emphasis will be on learning by doing.

Since the method of training is experiential and highly interactive, the students imbibe the skills and
attributes in a gradual and subtle way over the duration of the program. The students will not only
learn the skills and attributes but also internalize them over a period of time.

Internalization ensures that the skills and attributes become part of the students’ nature. Subtle changes
are bound to occur in their behavior and outlook, and these will make them more self-assured and
confident. Moreover, the behavior changes will be gradual and natural and will not appear artificial or
put on. Thus, the changes in them will be genuine and positive.

The Soft Skills training program is a credit course and the evaluation of the students takes place on a
continuous basis. Active participation in activities, interest displayed by the students in acquiring the
necessary attributes and skills and the commitment

shown by them to improve in terms of attitudes are the main criteria for evaluation.

Text Books:

Business Communication, Universal Pub. Agra - Dr. Ramesh Mangal

Reference Books:

English Grammar- Wren & Martin
Putting your best foot forward- Lt. Co. (Dr.) Pramod Deogirikar

Job Employability skill Local/National /UNDP Goal
opportunity developed Achieved
. e Writing skills, '
Soft Skill Communication skills, Soft | No Poverty, Zero hunger, Quality . .
Tlgi:er::irt’i\ljeR skills, Stress management, Education and Decent work and Soft Skill Trainer
Team working Economic Growth

e NM/

Head
ADenarfmenf of Chemiatry c &0t of Life Sciences .
Dr. C.V. Raman University ne €V Raman University -
“*a, Bilaspur (C.G)-4oy,. ) Kota Bilaspur (C.G.)
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 5" Subject Code: 3SBES501
Course: B. Sc. Microbiology Theory Max. Marks: 25
SUBJECT: ENVIRONMENTAL STUDIES Theory Min. Marks 08

COURSE OBJECTIVE:
Student will be able to become proficient in the natural and physical sciences, as well as to be aware of social and
cultural influences upon environmental problems facing society today.

Unit Course Content Methodology Adopted

ICT based class room
teaching, Group Discussion,
Case Analysis, Individual
Presentations

Unit -1

Ecosystems: Definition, concept, structure and functions. Producers, | ICT based class room
consumers and decomposers of an ecosystem. Energy flow in the | teaching, Case Analysis,
Unit—II | ecosystem. Types of ecosystems. Bio-diversity: Definition, | Individual Presentation, Visit
classification, threats to biodiversity and its conservation. to Venture Capitalists

Environmental pollution: Causes, effects and control of air, water, | ICT based class room
soil, thermal, noise and marine pollution. Causes, effects and | teaching, Case Analysis,
management of soil nuclear hazards. Solid waste management : Causes | Group Presentation

Leffects and Control measures of urban industrial waste.
The Environment Protection Act, The Air Act, The water Act, The | ICT based class room
Wildlife Protection. Act and Forest Conservation Act. Woman and | teaching, Case Analysis,
Unit—IV | child welfare, HIV/AIDS and Role of information technology on | Individual Presentation
environment and human health.

Unit - I

Social issues and the environment, unsustainable to sustainable | ICT based class room
development. Urban problem related to energy, water conservation | teaching, Case Analysis,
Unit—V | rain water harvesting, watershed management Disaster types and | Group Presentation

Disaster management, Floods, earthquakes, cyclones and land slides.

Course Outcome:-
= The Environmental Studies minor supplements other majors to facilitate students’ understanding of complex
environmental issues from a problem-oriented, interdisciplinary perspective.
= Enable the student to acquire basic ideas about environment and emerging issues about environment problems.
= Aware about the need and importance of Natural Resources.
= Develop knowledge and understanding of the environment and enable the studem,s to contribute towards
maintaining and improving the quality of the environment.

e Textbook and Reference Book ¥1W
\ L3
. Env1rnmental Pollution Control in Process Industries, S.P; Mahajah
O\
e Introdycti® t Pollution P.K.Trivedi
e En tal Pollution Analysis, S.M.Kharpkar
Envirdameaa Pollution Engineering and Control C .Rao Or. C

Dpoartmem of Chemistry i | Srsity
Dr. C.V. Raman University [ty Gience (€6, Inis

. e OO 1man Unwerstty Jia

¥nta, Bilasnur (C 3 - ac- 1 Dr. 7. i~ A~
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e Environmental Chemistry, B.K. Sharma &H.Kaur.

Job opportunity Employability skill Local/National/UNDP | Entrepreneurship Opportunity
developed Goal Achieved
Able to solve Problem Goal 3: (UNDP) Good Health & Environment Protection
ching, related Enzyme Peptide, | health and well-being Service, Environmental
ironmental- Air and Water. Goal 6: (UNDP) Clean | Analyst/specialist with Eco-friendly
cer/Chemist, Able to Understand water and Sanitation approach & environmental

:ntist, Environmental
ntist.

Radiation Pollution

Goal 15: Life on Land

initiatives

Head

Denartment of Chpmig'{rv
Dr. C.V. Raman University
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SEMESTER- 5"
Course: B. Sc. Microbiology
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-I

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

BOTANY-V (PLANT PHYSIOLOGY AND BIOCHEMISTRY)

COURSE OBJECTIVE:
Understand the basic principles related to various physiological functions in plant life.

Familiarize with the basic skills and techniques related to plant physiology.

Subject Code: 3SBB0O503
Theory Max. Marks: 50
Theory Min. Marks: 17

Understand the role, structure and importance of the bio molecules associated with plant life.
Familiarize with the recent trends in the field of plant physiology.
Familiarize with applied aspects of plant physiology in other fields like agriculture.
To get an idea of environmental issues and its conservation

To have an understanding of Environmental legislation and laws

Unit Course Content Methodology Adopted
Plant Water Relations: Properties of water, Importance of water in | ICT based class room
plant life, Diffusion, Osmosis & Osmotic relation to plant cell, Water | teaching, Group Discussion,

Unit -1 Absorption, .Asgent of Sap, Essential macro & micronutrients ant_] their | Case Analysis, Individual
role. Transpiration: Structure & Physiology of Stomata, Mechanism of | Presentations
Transpiration, Factors affecting the rate of transpiration.
Photosynthesis: Chloroplast, Photosynthetic pigments, Red drop, | ICT based class room
Emerson's effect, Concept of two Photosystems, Light reaction, Dark | teaching, Case Analysis,
Unit—IT | reaction - Calvin cycle, Hatch-Slack cycle, CAM cycle, Factors | Individual Presentation, Visit
affecting rate of photosynthesis & Photorespiration. to Venture Capitalists
Respiration: Mitochondria, aerobic and anaerobic respiration, | ICT based class room
Respiratory coefficient, mechanism of respiration - Glycolysis, Kreb’s | teaching, Case Analysis,
: cycle, Pentose phosphate pathway, Electron transport system, Factors | Group Presentation
e affecting rate of respiration, Redox potential and theories of ATP
synthesis.
Definition, classification and chemical structure: monosaccharide, | ICT based class room
disaccharide, oligosaccharide and polysaccharides; Amino acids, | teaching, Case Analysis,
essential and non essential amino acids; Lipids, saturated and non | Individual Presentation
saturated fatty acids.
Unit — IV Classification, nomenclature and characteristics of Enzymes, Concept
of holoenzyme, apoenzyme, co-enzyme and co-factors, mode &
mechanism of enzyme action, Factors affecting enzyme activity. Plant
Harmones, mode of action of Auxins, Gibberellins, Cytokinin and
Abscissic acid.
Genetic Engineering: Tools and techniques of recombinant DNA | ICT based class room
techonology: cloning vectors; gepomic and c¢DNA library; | teaching, Case Analysis,
transposable elements; gene mapping and chromosome walking. | Group Presentatipn
Unit—V | Biotechnology: Functional defiffition; basic aspects of plant tissue N GN&/
“-‘\' ¢ellular totipotency, differentiation and morphogenesis wg_«:f“ b
fogy of Agrobacterium; vectors for gene delivery and marker genesy: > X oy
e, [ili€A @hievements in crop biotechnology. B AN Ty
o ParmeEnt of Chemictry & h"‘,((\'} < X
Dr. C.V. Raman University [ 2pt! A S
“~ta. Bilaspnr (C.G) - 4y 113 Dr.C.V, 2
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COURSE OUTCOMES

The study of functions of plant cell incorporates knowledge at molecular level.

This gives an idea of the cell functions and by alteration of the functioning of enzymes and biomolecules,

The student can find out more ideas of improving productivity.

The physiological knowledge help to develop newer ideas in developing newer techniques in agriculture.
Environmental awareness makes the students respect mother earth by protecting and conserving the plants and
animals and keep up the balance on the earth.

PRACTICALS

Study of instruments.

Experiment to demonstrate transpiration in plants by bell jar method.

To demonstrate that there is loss in weight of plant due to transpiration. Demonstrate that oxygen (O2) gas is
released during photosynthesis.

Experiment to show that carbon dioxide (CO2) is necessary for photosynthesis.

General test for carbohydrates in plant tissue.

To test the presence of monosaccharide in plant tissue.

To perform starch test in leaves. To test the presence of lipids in plant tissues Demonstration of micro
propagation (seed culture, stem culture).

Demonstration of micro propagation (seed culture, stem culture).

Perform starch test in leaves.

Demonstration of micro propagation.

Local/National/UNDP Goal

Job opportunity

Employability skill

Achieved

Enterprenurship
Opportunity

Plant physiologist,
Biochemist

Plant physiology,
Biochemistry

Goal 04(quality Education)
Goal 14( Life below water)
Goal 15(Life on Land)

Goal 03(Good health &well
being)

Academician, genetic
engineer

Head

Department of Chamictry
Dr C V. Raman University
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SEMESTER- 5"
Course: B. Sc. Microbiology
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-II

DR. C.V. RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

BOTANY-V (PLANT PATHOLOGY)

COURSE OBJECTIVE:
To introduce concepts and principles of plant pathology. Study of interaction between plant and pathogen in relation
to the overall environment and mechanism of disease development by pathogens.

Subject Code: 3SBBO504
Theory Max. Marks: 50
Theory Min. Marks: 17

Unit Course Content Methodology Adopted
Plant Diseases Definition of plant disease, Nature and Concept of | ICT based class room
diseases in plant, importance of plant diseases and their effect on | teaching, Group Discussion,

Unit 1 human affairs, classification of plant diseases, definition and terms in | Case Analysis, Individual
plant pathology history and development of plant pathology, methods | Presentations
of studying plant diseases (Air born, soil born and Water born
diseases), Koch’s Postulates.
Plant Disease Epidemiology Detail study of symptoms, Fungi, | ICT based class room
etiology, epidemiology and control of fungal disease of plants: Late | teaching, Case Analysis,
Unit — 11 blight of potato, Damping off vegetables, Taphrina leaf spot of | Individual Presentation, Visit
turmeric, Black rust of wheat, Red rot of sugarcane, Tikka disease of | to Venture Capitalists
groundnut, Powdery mildew of apple, Rust of linseed, Rust of coffee,
Smut disease of grasses.
Seed Pathology Principles of plant disease control, plant quarantine, | ICT based class room
Unit — 11 seed treatment, methods of studying seed born disease, collection, | teaching, Case Analysis,
preservation, isolation of pathogens and biological control of plant | Group Presentation
diseases.
Host — Pathogen Interaction Distribution on plant pathogens, mode of | ICT ~ based class room
Unit — IV infection, entry of pathogen in to host, roles of enzymes, toxins, teaghing, Case AnalySiS,
phytoalexins in plant pathogenesis, physiological changes in diseased | Individual Presentation
plants.
Plants Bacteriology And Virology Nomenclature and Classification of | ICT  based class room
plant viruses, detail study of symptoms, symptoms caused by plant | teaching, Case Analysis,
Unit — V pathogenic bacteria and viruses, control of bacterial and viral disease : | Group Presentation
Bacterial leaf blight of rice, Citrus canker, Little leaf of brinjal,
Tobacco mosaic disease, Potato scab, Crown gall of apple and grapes,
Leaf curl of papaya, Bud blight disease.
COURSE OUTCOMES

Students will know about concept of diseases, knowledge and awareness of diseases, causal agents of plant diseases,
identification methods and management of crop diseases.

PRACTICALS
1. To study different sterilization techmql}e

2. To study preparations of culture media.(MS)
3. To study ster'llzatlon of seeds.

4. Enplant p
5. Study of
6. Preparati

Department of Chemistry
Dr. C.V. Raman University
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iques in plant hybridization.
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Job opportunity

Employability
skill

Local/National/ UNDP Goal
Achieved

Enterprenurship
Opportunity

Plant Pathologist,
Microbiologist

Plant pathology,
Mycologist

Goal 04(quality Education)
Goal 14( Life below water)
Goal 15(Life on Land)

Goal 03(Good health &well
being)

Academician, Horticulture

Head

Denartment of Chemistry

) ) Dr. C.V. Ran
Rr C.V. RmranUnwemny l<1;bnlpﬂWCG)

"/

e

)
3

I aptt. of fLife S

/

E'?ﬂ
Sciences
an d“\wersny

ri -

Cx




W.E.F. JULY 2020

SEMESTER- 5"
Course: B. Sc. Microbiology
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-III

@

DR. C.V. RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

BOTANY-V (PLANT REPRODUCTION)

COURSE OBJECTIVE:
To enable the students:
To understand the various aspects of plant floral parts, development and reproduction

To understand the various aspects of embryology and apomixes

Subject Code: 3SBBO505
Theory Max. Marks: 50
Theory Min. Marks: 17

Unit Course Content Methodology Adopted
Flower Calyx, corolla, Androecium, Gynoecium; Microsporangium: | ICT based class room
Anther Wall, Endothecium Middle layers, Tapetum, Nuclear behaviour | teaching, Group Discussion,
in tapetal cells, Sporogenoustissue;Male Gametophyte: Formation of | Case Analysis, Individual
. vegetative and generative cells, Formation of Sperms, Pollen wall, | Presentations
Unit -1 .
Abnormal features. Megasporangium: Types of ovule, Integuments,
Nucellus, Megasporogenesis, Special features. Female Gametophyte:
Types of female gametophytes, Mature Embryo  sac,
Haustorialbheaviour of embryo sac, Nutrition of Embryo sac.
Pollination Anther dehiscence, pollen transfer, self pollination, cross | ICT  based class room
pollination, artificial pollination, pollen storage; Fertilization: Pollen | teaching, Case Analysis,
Unit - 11 germination and pollen tube growth. Path of pollentube, pollentube | Individual Presentation, Visit
discharge, Double fertilization, Syngamy.Endosperm: Types of | to Venture Capitalists
endosperm, ruminate endosperm, cytology of endosperm, functions of
endosperm.
Embry Zygote, proembryo, Embryogeny in dicotyledons, Embryogeny | ICT ~ based class room
in monocotyledons, suspenser, under developed and reduced embryos, | teaching, Case Analysis,
Unit — II | Nutrition of embryo. Polyembryony: Causes of polyembryony, | Group Presentation
experimental induction of polyembryony, classification of
polyembryony practical value of polyembryony.
Embryology in relation to Taxonomy Importance of Embryological IcT based ~ class  room
Unit — IV characters in taxonomic considerations, families with special teagh!ng, Case Analyms,
n embryological features, examples of the value of embryology in Individual Presentation
taxonomy,
— ; ; .. | ICT based class room
Apomixis Vegetative reproduction, apospory, causes of apomixis, senokili C Jr———
S S 2 : g, ase nalysis,
Unit -V significance of apomixis.: Experimental Embryology: Pal}.'nology in Group Presentation
relation to Taxonomy. Effects of young seeds on fruit growth,
Parthenocarpy, parasexual hybn/duatlon
Outcome \4/1/

On completion of this course, the students will be able to:
uss the structural elements of plants floral parts and reproductlon.

PRACTICALS

DPoaere,ﬂg Qlftg eﬂyq&f\/&nlher pollen and ovu
Dr. C.V. Raman University

'“rta, Bilaspur (C.G

Di

uss the Pollination, embroyology and apomixes.

y the parts of flower. Dr

G.)- 495113 A Siences
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e To cut the T.S. of Dicot and monocot embryo.

e To study the modes of reproduction in plant.

e To study of endosperm.

e To study of different types of ovule.
Job Employability Local/National/UNDP Goal Enterprenurship
opportunity skill Achieved Opportunity
Embryologist, Pollination, Goal 04(quality Education) Academician, Horticulture
Flowering expert | Embryology Goal 14( Life below water)

Goal 15(Life on Land)
Goal 03(Good health &well being)
WO D.
o £ 1ife Sciences .
Head r ot ¢ A University '
Denartment of Chemistry b = Siaspur (€6
Or. C.V. Raman University Lota Bilas
Se?SPUN LGy - 500113
Ve
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 5"
Course: B. Sc. Microbiology
SUBJECT: Chemistry-V (Physical Inorganic & Organic Chemistry)

Subject Code: 3SBCH503
Max. Marks: 50
Min. Marks:17

Course Objective: To Study the concepts of UV and IR spectroscopy and Bio-Organic & Bioinorganic Chemistry

Units Unit Wise Course Contents Methodology Adopted
Spectroscopy — I (a) Electromagnetic radiation, regions of the spectrum, | Usage of ICT (Powrpoint, PDF
basic features of different spectrometers, statement of the Born- | and video lectures) and black
Oppenheimer approximation, degrees of freedom. board (traditional) as  per
(b) Rotational spectrum of diatomic molecules. Raman spectrum, requirement of the topic, E-UG
application of Raman spectrum. Pathshala, Google Classroom,
Spectroscopy - 11

_ | (@) UV Spectroscopy : Electronic excitation, elementary idea of
Unit- | o strument used, Applications to structure determination of organic
I molecules. Woodward-Fieser rule for determining max of , -unsaturated
carbonyl compounds.
(b) Infrared Spectrum : Energy levels of simple harmonic oscillator,
selection rules, pure vibrational spectrum, intensity, determination of
force constant and qualitative relation of force constant and bond
energies, effect of anharmonic motion and isotope on the spectrum, idea
of vibrational frequencies of different functional groups.
I Essential and trace elements in biological | Usage of ICT (Powrpoint, PDF
processes, metalloporphyrins with special reference to haemoglobin and | and video lectures) and black
Unit- | myoglobin, Biological role of alkali and alkaline earth metal ions with | board  (traditional)  as  per
I special reference to Ca™". Nitrogen fixation. requirement of the topic.
X "1 Role of metal ions in biological process,
Na/K pump, metal complexes as therapeutic agents anticancer agents,
antiarthirits drugs and chelation therapy
Inorganic Chemistg Usage of ICT (Powrpoint, PDF
H ) Classification of acids and | and video lectures) and black
bases as hard and soft, Pearson s HSAB concept, acid-base strength and | board  (traditional) as  per
hardness and softness, Symbiosis, theoretical basis of hardness and | requirement of the topic.
. softness, electronegativity and hardness and softness. \ S
Unit- | ¢ ravimetric Analysis Principles of gravimetric  estimation,
m supersaturation, co-precipitation, post-precipitation and Ash treatment
with respect to the estimation of Ba, Zn and Cu.
Water Analysis Hardness, types of hardness-}“emporary, permanent &3
and total hardness, acidity and alkallmty, BOL}, ‘COD and DO.
\\
\
Carbohydrates - I Classification and nomenclature, monosaccharide, | Usage of ICT (Powrpoint, PDF
) mechamsm of osazone formation, interconversion of glucose and | and video legtures) and black
Unit- len themng and chain shortening of aldoses. | board (tra@@yl as  per
v i requiremen he topic.Nptel

810 0f glucose into mannose. Formation of glycosides, ethers | lecture yid Eug Pathshala
_ | andY €3@ARd determination of ring size of monosaccharide, cyclic
==oaramnent of Chpm'qfrv D( it

Dr. C.

Kota, Bilaspur (C.G)

V. Raman Umvers:ty
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structure of D(+) glucose, mechanism of mutarotation. Structures of
ribose and deoxyribose. Carbohydrates - II An introduction to
glycosidic linkages in di- and poly-saccharides. Reducing and non
reducing sugars. Structure determination of maltose, sucrose, starch and
cellulose.

Unit-

Synthetic Dyes: Colour and constitution (electronic concept).
Classification of dyes. Chemistry and synthesis of methyl orange,
Congo red, Malachite green, Crystal violet, Phenolphthalein,
Fluorescein, Alizarin and Indigo

Usage of ICT (Powrpoint, PDF
and video lectures) and black
board  (traditional) as  per
requirement of the topic.NPTEL
video lecture

Course Outcomes — After completion of the course student will able to Understand the Spectroscopy ,acid/base
reactions, their products, and how buffer systems work

Text And Reference Book

Inorganic Chemistry (Part-I, Part-1I), R.L. Dutta, NBS Publication.
Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.

Physical Chemistry, K.L.Kapoor, Macmillan Pub. India, Ltd

Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.

Job opportunity Employability skill Local/National/UNDP Entrepreneurship Opportunity
developed Goal Achieved

Steel industries, Chemical analysis. Applied I . Food, cosmetic & water

pharmaceutical chemistry knowledge Goal(4{quality sducation) purification expert good

Goall3 (climate action),

industries, food chemical production Goal 157 Life on academician etc.
fndustrles, Rubber land),Goal03 (Good health
industry, Thermal & well being)
insulation &
< : N\
Head A.G.D.
Department of Ch@mis*r\/ r oanb ,, | ife Sciences

Dr. C.V. Raman University Dr. C.V. Raman University
Ynta, Bilaspur (C.G.) - 49513 Kota,Bilaspur (C.G.)
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 5"
Course: B. Sc. Microbiology
SUBJECT: Chemistry-V (Elective —I) Industrial Chemistry

Subject Code: 3SBCH504
Max. Marks: 50
Min. Marks: 17

Course Objective: Study of basic concept of distillation, evaporation, absorption, filtration and drying catalysis
Microwave and Ultrasound assisted green synthesis, Green catalysis and its application. .

Units Unit Wise Course Contents Methodology Adopted
1. Distillation: Introduction, batch and continuous distillation, separation of | Usage of ICT (Powrpoint,
azeotropes, PDF and video lectures)
Unit-I | plate columns and packed columns. 2. Absorption: Introduction, equipments, | and black board
packed columns, spray columns, bubble columns, mechanically agitated | ({raditional) as per
contackars: requirement of the topic.
1.Energy Balance: Heat capacity of pure gases and gaseous mixtures at | Usage of ICT (Powrpoint,
. constant pressures, sensible heat changes in liquids, Enthalpy changes.2. | PDF and video lectures)
Unit- Drying: Introduction, free moisture, bound moisture, drying curve, | and black board
1 equipments— traydryer, rotary dryer, flash dryer, fluid bed dryer, drum dryer, | (traditional) as per
spray dryer. requirement of the topic.
1.Energy Balance: Heat capacity of pure gases and gaseous mixtures at | Usage of ICT (Powrpoint,
constant pressures, sensible heat changes in liquids, Enthalpy changes.2. | PDF and video lectures)
Unit- | Drying: Introduction, free moisture, bound moisture, drying curve, | and black board
100 equipments— traydryer, rotary dryer, flash dryer, fluid bed dryer, drum dryer, | (traditional) as per
spray dryer. requirement of the topic.
Catalysis: Introduction, Types, Basic principles, mechanisms, factors affecting | Usage of ICT (Powrpoint,
] the performance, introduction to phase transfer catalysis, Enzymes catalyzed | PDF and video lectures)
Unit- | oactions- rate model, industrially important reactions.2.Renewable Natural | and black board
v resources: Cellulose, Starch: - properties, modification, important industrial | (traditional) as per
chemicals derived from them. Alcohols, oxalic acid and Furfura. requirement of the
topic.Nptel lecture video
Utilities in Industry: Usage of ICT (Powrpoint,
Fuel: Types of fuels — advantages and disadvantages. Boilers: Types of | PDF and video lectures)
boilers and their functioning. Water: Specifications for Industrial use, various | and black board
Unit- | water treatments. Steam: Generation and use.Fluid Flow: Fans, Blowers, | ((raditional) as per
AV Compressors, vacuum pumps, Ejectors. requirement of the
Pumps: Reciprocating pumps, Gear pumps, Centrifugal pumps.Heat topic.NPTEL video lecture
Transfer: Heat exchangers- shell and tube type, finned tube heat exchangers,
plateheat exchangers, refrigeration cycles. ‘ \; , v &
. Ll / 2
Course Outcomes - Knowlwdge of industrial chemistry éb'd‘fts application. d c\@‘ N\ s\)(i\ﬂ
e k ) M Q‘ “\ r\ X le
: ' )\:i
° s, Heterogeneous and Homogeneous. Delmon Elsevier Science publis§\ \l (’\ Gl

Department of
Dr.C.v. Raman
.’\*8 Bi ’3QD(H (c G ) -

e wchigmetry, B.T. Bhatt and S.N. Vora—Tata McGraw Hill Publlshm0 Co. Ltd., N@&

Chamuqfrv
Umversnty .

¢ e Scfdnces
aman University
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e 3.Chemical Process Principles—Part-I, D.A. Hougen, K.M. Watson, R.A. Regatz Asia publishing
House, Bombay.

e 4. Introduction to Chemical Engineering, W.L. Budger and 1.T. Banchero, McGraw Hill Book Co. of
U.S.A.

e 5. Industrial chemistry: B. K. Sharma
e 6. Riegel’s Handbook of Industrial Chemistry: J. A. Kent CBS Publishers, New Delhi.

e 7. A Textbook of Engineering Chemistry, S. S. Dara: S. Chand & Company Ltd. New Delhi.
e 8. Environmental Chemistry: A. K. De, New Age International Pvt, Ltd, New Delh

Job opportunity

Employability skill
developed

Local/National/UNDP
Goal Achieved

Entrepreneurship Opportunity

Steel industries,
pharmaceutical
industries, food
industries. Power
plant

Application and Production
of chemical

Goal04(quality education)
Goall3 (climate action),
Goal 15( Life on
land),Goal03 (Good health
& well being)

Food, cosmetic & water
purification expert good
academician, chemical business
etc.

Head
Department of Chemistry

Dr. C.V. Raman University
“~ta, Bilaspur (C.G.) - 490113

=
.0.D.

I antt. of Life Sciences
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 5"
Course: B. Sc. Microbiology
SUBJECT: Chemistry-V (Elective —I) Green Chemistry

Subject Code: 3SBCH505
Max. Marks: 50
Min. Marks: 17

Course Objective: To Study the basic concepts of Green Chemistry, Green Reactions, Microwave and Ultrasound
assisted Green synthesis, Green Catalysis and its application.

Units Unit Wise Course Contents Methodology Adopted
Green Chemistry: Introduction- Definition of green Chemistry, need of | Usage of ICT (Powrpoint, PDF
green chemistry, basic principles of green chemistry. Green synthesis- | and video lectures) and black

Unit-I | Evalution of the type of the reaction i) Rearrangements (100% atom | hoard (traditional) as per
economic), ii) Addition reaction (100% atom economic). Organic requirement of the topic.
reactions by Sonication method: apparatus required examples of
sonochemical reactions (Heck, Hundsdiecker and Wittig reactions).

Selection of solvent: i) Aqueous phase reactions ii) Reactions in ionic | Usage of ICT (Powrpoint, PDF
liquids, Heckreaction, Suzuki reactions, epoxidation. iii) Solid supported | and video lectures) and black
Unit-II' | synthesis Super critical CO,: Preparation, properties and applications, | board (traditional) as per
(decaffeination, dry cleaning) requirement of the topic.
Microwave and Ultrasound assisted green synthesis: Apparatus | Usage of ICT (Powrpoint, PDF
required, examples of MAOS (synthesis of fused anthro quinones, | and video lectures) and black
Unit-ITI Leukart reductive amination of ketones) - Advantages and | board (traditional) as per
disadvantages of MAOS. Aldol condensation-Cannizzaro reaction, | requirement of the topic.
Diels-Alder reactions-Strecker's synthesis
Green Catalysis: Heterogeneous catalysis, use of zeolites, silica, | Usage of ICT (Powrpoint, PDF
) alumina, supported catalysis- biocatalysis: Enzymes, microbes Phase | and video lectures) and black
Unit-IV | o nsfer catalysis (micellar/surfactant) board (traditional) as per
requirement of the topic.Nptel
lecture video
Examples of green synthesis / reactions and some real world cases: | Usage of ICT (Powrpoint, PDF
1. Green synthesis of the following compounds: adipic acid , catechol , | and video lectures) and black
disodium imino di acetate (alternative Strecker’s synthesis) 2. | poard (traditional) as per
. Microwave assisted reaction in water — Hoffmann elimination — methyl | requirement of the
Unit-V' | penzoate to benzoic acid — oxidation of toluen.e and alcohols — topic.NPTEL video lecture
microwave assisted reactions in organic solvents. Diels-Alder reactions
and decarboxylation reaction. 3.Ultrasound assisted reactions —
sonochemical Simmons —Smith reaction (ultrasonic alternative to
iodine)

’\
)

Course Outcomes: After completion of the course the learners will be hJ know about the reaction of Green & '\C-j\_\\
catalysis, Microwave and Ultrasound assisted green synthesis and its m appllcahon in Green Chemistry. ’ \\\\\y@é:;“
Reference books: 3 ;c\:&'v.fﬁ \ 2

e ‘ Chemis}ry Theory and Practice. P.T.Anatas and J.C. Warner (\W)@@@& X

o een Ch m iry VK. Ahluwalia Narosa, New Delhi. Ok ,@\\ N

e R ‘; ) $%es in Green Chemistry M.C. Cann and M.E. Connelly D Lo *QE%\

. G frtémdlstry Introductory Text M.Lancaster: Royal Society of Chemlstry (London) ~iversity,

Department of Chemistry
Dr. C.V. Raman University

Kota, Bilaspur (C.G.) - 495113




W.E.F. JULY 2020

e  Green Chemistry: Introductory Text, M.Lancaster
e Principles and practice of heterogeneous catalysis, Thomas J.M.,Thomas M.J., John Wiley
e  Green Chemistry: Environmental friendly alternatives R S Sanghli and M.M Srivastava,
e Environmental Chemistry: A. K. De, New Age International Pvt, Ltd, New Delhi
Job opportunity Employability skill Local/National/UNDP Entrepreneurship Opportunity
developed Goal Achieved
Green chemistry and ; . Food, cosmetic & water
Pharmaceutical catalysis information Cladl¥i{aqua ity sdusation) purification expert

industries, food
industries. Power
plant, pollution
controlling device

Goall3 (climate action),
Goal 15( Life on
land),Goal03 (Good health
& well being)

good academician, chemical
business etc.

Head

Deanartment of Chemistry

Dr. C.V. Raman University

.) - 490113

Kata, Bilaspur (C.G
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 5" Subject Code: 3SBCH503
Course: B. Sc. Microbiology Practical Max. Marks: 25
SUBJECT: Chemistry Practical - V Practical Min. Marks: 08

Time: 6 hour
Inorganic Chemistry 05 Marks
Analysis of inorganic mixture containing five radicals with at least one interfering radical (phosphate, borate, oxalate
or fluoride).
Organic Chemistry 05Marks
Preparation:
(1) Acetylation
(i1) Benzoylation
(ii1) meta-Dinitrobenzene
(iv) Picric acid
Physical Chemistry 05 Marks
(i) Effluent Analysis
Identification of cations and anions in different water samples.
(i) Water analysis
To determine the amount of dissolved oxygen in water samples in ppm units.
Viva 05 Marks
Sessional 05 Marks
Books:
« Unified Chemistry, Dr. M.M.N.Tandon, Shivlal Agrawal & Company.
« Experiment & Calculations in Engineering Chemistry, Dr. S.S. Dara, S.Chand & Com. Ltd.

< W
Head Q‘" AN
Department of Chemistry oD, Ity of Science,
Dr. C.V. Raman University fjf"‘ of Life Sciences \ STaily
Kota, Bilaspur (C.G.) - 499113 Dr. C.V. Raman Univer sity Kota, Bilask-
(C.G.), India

Aota,Bilaspur (C.G.)
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SEMESTER- 5"
Course: B. Sc. Microbiology
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-I

DR. C.V. RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Subject Code: 3SBMB503
Theory Max. Marks: 50
Theory Min. Marks:17

MICROBIOLOGY-V (INDUSTRIAL AND AGRICULTURE MICROBIOLOGY)

COURSE OBJECTIVE:

Industrial microorganisms are used to produce many things,

including

food, cosmetics, pharmaceuticals and

construction materials. Microorganisms can be genetically modified or engineered to aid in large-scaleproduction.

SYLLABUS
Unit Course Content Methodology Adopted
Fermentation equipments and production process. Principles types of ICT . based clas.s i
fermenters-  the batch fermenters, continuous stirred tank | teaching, Group Discussion,
Unit -1 fermenters, Tubular fermenter, The fluidized bed fermenter, Solid | Case Analysis, Individual
State fermenters. Computer control of fermentation process. Strain | Presentations
improvement process.
Industrial production of organic acids- Lactic and Enzymes - | I[CT based class room
amylase, protease and aminoacids. teaching, Case Analysis,
Unit - 1I Individual Presentation, Visit
to Venture Capitalists
Production of alcohol, wine, beer and acetic acid. Production of | ICT based class room
antibiotics - Penicillin and Streptomycin. Soil fertility and teaching, Case Analysis,
Unit—III | management of agricultural soils, influence of available nitrogen on soil Group Presentation
fertility. Importance of crop-rotation. Soil management. Management
practices: Pesticides and their impact and effect on soilfertility
Microbial diseases of crop plants. Control of plant diseases. Chemical | I[CT based class room
Unit — IV control of plant diseases. Biological Control- its mechanism and teaching, Case Analysis,
importance, biopesticides. Individual Presentation
Importance of microorganisms in dairy industries. Production of | ICT based class room
Unit —V cheese, Butter milk and in bakery industries - leavening of bread, teaching, Case Analysis,
s Indian fermented foods. Fungi and bacteria as a source of single cell Group Presentation
proteins (SCP) andproteins.

COURSE OUTCOMES:-

Industrial microbiology includes the use of microorganisms to manufacture food or industrial products in large quantities.
Numerous microorganisms are used within industrial and agriculture microbiology;

PRACTICALS:-
e Measurement of production of citric acid by Asperglllushlger
e Measurement and production of alcohol byyeast. ./

e Demonstration of Transformation ofsteroids.
Dempnstratio

\

fIAA production bymicrobes.

1on of enzyme production bymicroorganisms.

Astration of mushroomecultivation.
f microbial diseases of c10pplan,ts

Department of Chemistry
Dr. C.V. Raman University

Kota, Bilaspur (C.G.) - 495113

marr University
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e Study of effect of fungicides and insecticides onmicroorganisms.
e Study of antagonistic activities amongstmicroorganisms.
e Study of fungal contaminants from stored agriculturalproduct.

Job opportunity Employability skill | Local/Nationa/lUNDP  Goal | Entrepreneurship
developed Achieved Opportunity
Cell biologist Pathology lab technician Pathology lab

,Academician Goal 04(Quality education)

Goal 13(climate action)

Head [ antt, of | {i’st Scignceg " ity,
Department of Chemistry [, _ /. kaman U:\.LVEFS\W U
Dr. C.V. Raman University Kota,Bilaspur (C.G.)
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 5" Subject Code: 3SBMB504
Course: B. Sc. Microbiology Theory Max. Marks: 50
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-II Theory Min. Marks:17

MICROBIOLOGY-V (MICROBIAL GENETICS)

COURSE OBJECTIVE:

e Students will learn the basic principles of inheritance at the molecular, cellular and organismal levels.

e Students will understand causal relationships between molecule/cell level phenomena (“modern™ genetics) and
organism-level patterns of heredity (“classical”genetics)

e Students will test and deepen their mastery of genetics by applying this knowledge in a variety of problem-
solvingsituations.

e Recombinant DNA methods and their basis in bacterialgenetics.

e Applications of DNA technology: pharmaceuticals,agriculture..

SYLLABUS
Unit Course Content Methodology Adopted
Fundamentals ofGenetics ICT based class room
e DNA as geneticmaterial. teaching, Group Discussion,
Unit—I e Structure and types of DNA andRNA. Case Analysis, Individual
e Geneticcode. Presentations
e Protein synthesis - Transcription andtranslation.
DNA Replication and GeneStructure ICT based class room
e DNAreplication. teaching, Case Analysis,
Unit — 11 e (Cis-trans complementationtest. Individual Presentation, Visit
e Fine structure analysis of r II region of T4 byBenzer. to Venture Capitalists
Mutation ICT based class room
e Evidence for spontaneous nature ofmutation. teaching, Case Analysis,
e Molecular basis of mutation- Types ofmutation. Group Presentation
Unit — III e Types of bacterial mutants and theirisolation.
e Mutagenic agents- Physical andchemical.
e Mutation rate and Amestest.
Genetic Recombination-I ICT based class room
e Gene transfer inbacteria. teaching, Case Analysis,
e Transformation- Competence, DNA uptake, artificially | Individual Presentation
Unit — IV induced competence, electroporation.
Transposableelements.
Plasmid- Structure, properties and types ofplasmids.
Genetic Recombination-II V-\/’/ ICT based class room
e Transduction- U tube experiment, eneralized and | teaching, Case Analysis
specialized transduction, Abortivetransduction. Group Pres n/twn y 2
Unit—-V jagation- F factor, characters of donor andrecipient. Q 4 ' @\\)(\
teps in conjugation, sexduction, formation of Hfr and F DE ﬂ‘ N ?\eg\a et
Heapyimecells. A Q&Q\\\\\\] Q\)‘
Department of Chemistry oy C X%
Dr. C.V. Raman Umversnty ‘(\O
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COURSE OUTCOME:-

Explaining the role of restriction end nucleases in genemanipulation.
Determining the applicability of different kinds of cloningvectors.

Examining the process of restrictionmapping.
Describing the process of Southern Blotanalysis.
Summarizing methods used for DNAsequencing.

PRACTICALS:-
e Isolation of bacterial genomic DNA.
e Isolation of PlasmidDNA.

The student will demonstrate knowledge of gene manipulation and analysis by:
Describing the processes and applications of Recombinant DNATechnology.

Illustrating the use of genomic libraries in gene detection andcharacterization.

Describing the principles of the Polymerase Chain Reaction (PCR) and their applications.

Goal 04(Quality education)

,Academician

Goal 13(climate action)

e Electrophoretic analysis of DNA.
e UV as a mutagenicagent.
e Replica platingtechnique.
e [solation of antibiotic resistant mutants by gradient platetechnique.
e Quantitative estimation of DNA by DPAmethod.
e (Quantitative estimation of RNA by originalmethod
Job opportunity Employability skill Local/National/UNDP Goal Entrepreneurship
developed Achieved Opportunity
Cell biologist Pathology lab technician Pathology lab

- of Life Sciences
/. Raman University

Kota,Bilaspur (C.G.)

Head
Devartment of Chemistry

Dr. C.V. Raman University
Kota, Bilaspur (C.G.) - 4v0113
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DR. C.V.RAMAN UNlVERSlTY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 5" Subject Code: 3SBMB505
Course: B. Sc. Microbiology Theory Max. Marks: 50
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-III Theory Min. Marks:17

MICROBIOLOGY-V (MICROBIAL PHYSIOLOGY)

COURSE OBJECTIVE:

Microbial physiology is a broad subject area and this course will attempt to provide a balance between the
breadth of subjects addressed and the depth at which the subjects are discussed. The course has three
overarchingtopics:
i Central metabolism and energy conservation,

il. Macromolecular biogenesis and function

iii. Integration of metabolicevents.
The introductory lectures will address metabolic functions that are common to most organisms. The
lectures will then progress to address metabolic functions that are the “exception to rule” to highlight the
diversity of the microbialworld.
Students will learn about current events in the subject of microbial physiology and modern techniques
used to examine metabolism. They will also learn about how the metabolic potential of micro-organisms
has been harnessed to address problems facing society.

SYLLABUS
Unit Course Content Methodology Adopted
Cultivation and Pure CultureTechniques ICT based class room
e Nutrition and nutritional types of bacteria. teaching, Group Discussion,
e Bacteriological media (types and uses), cultivation of aerobic | Case Analysis, Individual
Unit—1 and anaerobicmicrobes. Presentations
e Isolation of  microorganisms, pure culture and
culturalcharacteristics.
MicrobialGrowth ICT Dbased class room
e Mathematical expression of bacterial growth, generation time | teaching, Case Analysis,
) and growthrate. Individual Presentation, Visit
U'illt . Growth curve and phases of growthcycle. to Venture Capitalists
Batch, continuous and synchronous cultures; diauxicgrowth.
Factors affecting microbialgrowth.
Measurement and PreservationMethods ICT based class room
. e Quantitative measurement of bacterial growth by cell mass, cell | teaching, Case Analysis,
U;lll; . number and cellactivity. Group Presentation
e Maintenance and preservation ofcultures.‘,}
Control of Microorganisms-I &‘v\/ ICT based class room
e Microbial death curve under adversecondition. teaching, Case Analysis,
Unit — e Concept of sterilization, disinfection, asepsis andsanitation. Ind1v1dua esentation
v ical methods of control- Temperature, radiation, /

enariment of Chemigtry
Dr. C.V. Raman University
Kota, Bilaspur (C.G.) - 4u5113

esiccation, osmotic pressure, filtration. DE;
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ICT based class room
teaching, Case Analysis,
Group Presentation

Control ofMicroorganisms-II
e Chemical methods of control- Phenol, alcohol, halogens, heavy
metals, dyes, detergents, quaternary ammonium compounds,

Unit-V aldehydes and gaseouschemosterilizers.
e Evaluation of antimicrobial potency of disinfectants and
antiseptics- Tube dilution, Agar diffusion. Phenolcoefficient.
COURSE OUTCOME:-

Demonstrate theory and practical skills in microscopy and their handling techniques and staining procedures
Understand the basic microbial structure and function and study the comparative characteristics of
prokaryotes and eukaryotes and also Understand the structural similarities and differences among various
physiological groups ofbacteria/archaea

Know various Culture media and their applications and also understand various physical and chemical means
ofsterilization

Know General bacteriology and microbial techniques for isolation of pure cultures of bacteria, fungi andalgae
Master aseptic techniques and be able to perform routine culture handling tasks safely and effectively
Comprehend the various methods for identification of unknownmicroorganisms

Understand the microbial transport systems and the modes and mechanisms of energy conservation in
microbial metabolism — Autotrophy andheterotrophy

Know the various Physical and Chemical growth requirements of bacteria and get equipped with various
methods of bacterial growthmeasurement.

PRACTICALS:-

Principles and working knowledge of instruments like autoclave, pH meter, incubator, hot air oven,
centrifuge, microscope andcolony counter.

Preparation of solid and liquid culture media and theirsterilization.

Growth of bacteria on agar slant, agar stab, Petri plate and inbroth.

Staining techniques- Simple staining, Gram staining, Negative staining, Endospore staining, Metachromatic
granule staining, Spirochetestaining.

e I[solation of microorganisms by streak platemethod.
e Isolation of microorganisms by pour platemethod.
e Motility by hanging dropmethod.
e Preparation of McFarlandscale.
e Use of counting chamberforbacterial count.
e Effect of temperature on bacterialgrowth.
e Effect of pH on bacterialgrowth.
e Effect of osmotic pressure (salt and sugar concentration) on bacterialgrowth.
e The oligodynamic action of heavy metals on bacterial growth.
e One step growth of bacteriophage.
Job opportunity Employability skill Local/National/UNDP Goal Entrepreneurship
developed Achieved Opportunity
Cell biolggist Pathology lab technician Goal 04(Quality education) Pathology lab
,Academician / ) /,.‘
A Goal 13(climate action)
4
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 6" Subject Code: 3SBB0603
Course: B. Sc. Microbiology Theory Max. Marks: 50
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-I Theory Min. Marks: 17

BOTANY-VI (PLANT ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY)

COURSE OBJECTIVE:

e To examine the role that biotic and abiotic factors play in ecological biogeography

e To gain an appreciation of Earth’s geological history and understand the role of historical biogeography in
interpreting plant distributions

e To investigate the relationship between systematics and biogeography

e To investigate the relationship between systematics and biogeography (phylogeography)

e To review major features of contemporary plant distributions with emphasis on hot-spots, endemics, and
islands

e To understand the role that glaciation has played in plant distributions

e -« Toexamine pattern and process in bent hic marine algal distributions with a focus on kelp

SYLLABUS
Unit Course Content Methodology Adopted
Ecosystems: Structure and types, Biotic and Abiotic components, | ICT ~based class room
Trophic levels, Food chains, Food webs, Ecological pyramids, Energy | teaching, Group Discussion,
Unit—1 | flow; Biogeochemical cycles: Concept, Gaseous and Sedimentary | Case Analysis, Individual
cycles, Carbon, Nitrogen, Phosphorus and Sulfur cycle. Presentations
Ecological adaptations: Morphological, Anatomical and Physiological | ICT  based class room
responses, Water adaptation (Hydrophytes, Xerophytes and | teaching, Case Analysis,
Mesophytes), Temperature adaptation (Thermoperiodism and | Individual Presentation, Visit
Unit — II | Vernalization), Light adaptation (Heliophytes and Sciophytes), Plant | to Venture Capitalists
Succession: Causes, trends and processes, types of succession -
Lithosere, Hydrosere and Xerosere.
Population Ecology: Distribution patterns, Density, Natality, Mortality, | ICT  based class room
Growth curves, Ecotypes and Ecads; Community Ecology: | teaching, Case Analysis,
Unit — 111 Characteristics, Classification, Life forms. Biodiversity: Basic concept, | Group Presentation
definition, Importance, Biodiversity of India, Hotspots, In situ and ex
situ conservation, Endangered and threatened species, Red data book.
Soil: Physico-chemical properties, Soil formation, Development of | ICT based class room
Soil Profile, Soil classification, Soil composition, Soil factors; | teaching, Case Analysis,
Unit — IV Pollution: Definition, Types & Causes; Global Individual Presentation
Phytogeography: Phytogeographical regions of India, Vegetation types
of Madhya warming, Climate change and Ozone holes.
Pradesh, Biosphere reserves, Sancturies and Nati irks of Madhya | ICT  based class room
Pradesh Natural resources — definition and cl ication of natural | teaching, Case Analysis
. vation and management of natural resources, Land | Group Pr atjon
e anagement, Water resources management, Wet land / N oS
lrjemdmoemem '~.‘ A
Pepartmentof- Chemiatry Ug,\; ,‘/\\ ] ﬂ\ -
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OUTCOMES
Students will be able to:

e Distinguish between ecological versus historical biogeography
Recognize patterns and hypothesize underlying process

e Summarize the five areas that have resulted in a Renaissance in Biogeography

e Describe the 3 major biogeographic patterns and illustrate them with significant plant genera

e Compare long-distance dispersal vs vicariance as mechanisms for disjunct distributions

e Define endemic and illustrate with significant plant genera (from BC and elsewhere)
PRACTICALS

e To determine the minium size of the quadrat by species area curve. To determine the frequency of various
species occuring in a given area.

e Determination of percentage frequency of plant species by quadret method.

e Determination of dencity of plant species by quadrat methods.

e  Study the soil texture of field soil.

e To study the composition of field soil. To study out the water holding capacity of the soil.

e To find out ph of the soil.

e To test the presence of nitrate in the soil. To study the. Morphological adaptation in hydrophytes.

e To classifyhydrophytes,xerophytes plant.

e To study the morphological adaptation in hydrophytes.

e To study the hydrophytic adaptation in the t.s. of hydrilla stems.

e To study the morphological and anatomical adaptation in xerophytes.

e To study the xerophytic adaptation in v.s. of neriumleaf . To study the mesophytic plant.
Job Employability skill Local/National/UNDP Goal Enterprenurship
opportunity Achieved Opportunity
Ecologist, Pollution Expert Goal 04(quality Education) Academician,
Environmentalist | Ecology, soil profiling Goal 14( Life below water) Environmentalist

Goal 15(Life on Land)
Goal 03(Good health &well being)
‘ N
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SEMESTER- 6"

Course: B. Sc. Microbiology

: DISCIPLINE SPECIFIC ELECTIVE-II
BOTANY-VI (ETHNO BOTANY)

SUBJECT

ki

DR. C.V.RAMAN UN IVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

COURSE OBJECTIVE:
To enable the students:

To proper documentation and presentation of traditional knowledge about plants.

Subject Code: 3SBBO604
Theory Max. Marks: 50
Theory Min. Marks: 17

e To use important plants by the tribal communities for various purposes.
e Conservation natural growing plants and socioeconomic impacts.
e Ethnobotany solve human problem of nutrition health care and life support system.

Unit Course Content Methodology Adopted
Ethno-Medicine Introduction, concept, scope and objective; Aboriginal | ICT  based class room
uses and management of ethno-botanical species in India. Carefully teaching, Group Discussion,

Unit — I | analyzed,verified and proper preparation of medicines by local healers. | Case ~Analysis, Individual
Exploration of some ethno-medicinal plants used by tribals.Medico- Presentations
Ethno-botanical sources in India. Ailments for cure diseases.

Ethno-botany (concept and studies) Introduction, definition, ICT based class room
Classification, method of study ethno-botany, phytosociological teaching, Case Analysis,

Unit — II studies, Significance and ethno-botanical practices, role of ethnic Individual Presentation, Visit
groups, Traditional systems of medicine, Conservation and protection | to Venture Capitalists
of ethno-biodiversity, ethno- botany as tool to protract ethnic groups.

Role of ethno-botany in modern, high tech science.
Ethno-botany and Legal aspect Ethnobotany as an interdisciplinary ICT based class room
science.Paleo-ethnobotany. Aims and object of legal aspect. Biopiracy, | teaching, Case Analysis,
Intellectual property rights, endegerd species Vulnerable and extinct Group Presentation

Unit — III | ethno-species . Application of natural habitat and propagation of
ethno-botanical species. Propagation through cutting, layering,
grafting, and budding. Enforcement of existing Acts. Policy
framework.
Herbal Medicines and Folk medicines History ,Scope, Definition, ICT based class room
Aims and Objects about folk and herbal medicines. Selection of herbal | teaching, Case  Analysis,

! planting material for Cultivation,Harvesting,Storage and Marketing of | Individual Presentation

Unit - IV 5B : % i
herbal medicines. Systematic position of herbal medicinal plants.
Nursery, Forming, use of green houses for nursery.Development of
agro- technology and promotion of rural bio-technology.
Phormacognosy and Economic ethno-botany Active principals and ICT based class room
method of screening, testing of secondary metabolites-Alkaloids, teaching, Case Analysis,
Flavonoids, Steroids, Tannins, Terpenoids, Phenolic compounds. Anti- | Group Presentation

Unit — V microbial, Anti-oxidant, Anti-inflammatory, Drug adulteration- types,

methods of drug evaluation. Biological testing of herbal medicines.
Future aspect of phormacognosy. Tribal economic realization through
different sources for their livelihood. Ethnic policy for /
commercialization. J
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1. To express the historical development of ethnobotany. Recognize and identify important plant species.
2. Explain ethnobotanically uses of plants. Detail their native habitats and cultivated lands.

PRACTICALS
= Study of Ethnomedicinel plant.
= Study of archaeoethnobotany
= Study of Plants used in various systems of medicines.
= Study of plant used inAyurvedic, Unani and Homoeopathic system .
= Study of plant in Allopathic systems.
= Plants used by villagers and tribal people.

Job opportunity Employability skill Local/National/UNDP Goal Enterprenurship

Achieved Opportunity
Medicinal plant Ethnomedicine, herbal Goal 04(quality Education) Medicinal plant
expert, medicine Goal 14( Life below water) cultivation
Environmentalist Goal 15(Life on Land)

Goal 03(Good health &well

being)
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DR. C.V. RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 6"

Course: B. Sc. Microbiology

SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-III
BOTANY-VI (EVOLUTIONARY AND ECONOMIC BOTANY)

COURSE OBJECTIVE:
* Describe the theory of natural selection.
» Explain how new species arise.
* Construct a phylogenetic tree.
* Explain the mechanisms which underlie evolution at the molecular level.
* To identify the following crops: Sorghum, Maize, Rice, and Wheat
* To know the origin, distribution, spread and taxonomy of the above listed crops
* To be able to describe morphological feature
* To know the economic importance of the listed crops.

Subject Code: 3SBB0605
Theory Max. Marks: 50
Theory Min. Marks: 17

S
gpfledge the economic uses of plants in modern society.

SYLLABUS
Unit Course Content Methodology Adopted
Evolutionary Biology: Origin of life (including aspects of prebiotic ICT based class room
environment and molecular evolution); Concept of evolution; Theories | teaching, Group Discussion,
Unit—I | of organic evolution; Mechanisms ofspeciation.Hardyweinberg genetic | Case Analysis, Individual
equilibrium, genetic polymorphism and selection; origin and evolution | Presentations
of economically important microbes and plants.
Origin of agriculture: World centers of primary diversity of — . SR room
: . . . e teaching, Case Analysis,
! domesticated plants; Plant introduction; Secondary centers of origin. o : =
Unit - II , . . Individual Presentation, Visit
Plant as a source of renewable energy; Innovations for meeting world e
to Venture Capitalists
food demands.
Botany, cultivation and uses of — ICT based class room
a. Food, forage and fodder crops (cereals, pulses, vegetables and fruits) | teaching, Case Analysis,
Unit — I b. Fiber yielding plants Group Presentation
s c. Botany, cultivation and uses of Medicinal plants
d. Aromatic plants
e. Oil yielding plants
; o ICT based class room
Important fire-wood, timber-yielding plants and Non-wood forest . .
: teaching, Case Analysis,
; products(NWFPs) suchas- Bamboos, rattans, raw materials for paper- 2 ;
Unit -1V . s : Individual Presentation
making, gums, tannins, dyes and resins.Plants used as avenue trees for
shade, pollution control and aesthetics.
ICT based class room
A Farming of medicinal plant, cryopreservation, seed bank, methods of teadhing, CaS(? Analysis,
Unit—-V : Group Presentation
croprotation. .
(]
Vi,
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e Develop scientific insights into the development of many plant products that have shaped our society.

e Appreciate the diversity of plants and the plant products in human use;

¢ Understand the biological reasons why certain plant resources are important;

e Explain the geographical, historical, and cultural contributions of economically important plants on the
development of human culture.

e Understand the conditions & consequences of natural selection; & describe differentmodes of speciation

e Search the library for literature review; & choosing a valuable research topic.

PRACTICAL:-
¢ Study of timber —Yielding plants
Study of aromatic plant
Study of cultivation and uses of medicinal plants
Study of oil yielding plants
Study of fiber yielding plants
Study of Food, forage and fodder crops (cereals, pulses vegetables and fruits)

PRACTICAL -1V

e Study of timber —Yielding plants
e Study of aromatic plant
e Study of cultivation and uses of medicinal plants
e Study of oil yielding plants
e Study of fiber yielding plants
e Study of Food, forage and fodder crops (cereals, pulses vegetables and fruits)
Job opportunity Employability skill Local/Nationa/UNDP Goal | Enterprenurship
Achieved Opportunity
Economic botany Food and fiber yielding Goal 04(quality Education) Fiber, food and timber
expert, plant, Agriculture Goal 14( Life below water) plant cultivator
Environmentalist Goal 15(Life on Land)
Goal 03(Good health &well
being)
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 6"

Course: B. Sc. Microbiology

SUBJECT: Chemistry-VI

(Physical Inorganic & Organic Chemistry)

Subject Code: 3SBCH 603
Max. Marks: 50

Min. Marks-17

Course Objective: To Study the basic concepts of photochemistry, solution, Inorganic polymer, preparation and
properties of organometallic compounds.

Units Unit Wise Course Contents Methodology Adopted
(a) Photochemistry Interaction of radiation with matter, difference | Usage of ICT (Powrpoint, PDF
between thermal and photochemical process. Law of photochemistry- | and video lectures) and black
Grotthus-Draper law, Stark-Einstein law, Beer-Lambert’s law. | board  (traditional) as per
Unit- | Determination of rate constant of unimolecular reactions. Electronic requirement of the topic
1 transitions, Jablonski diagram depicting various processes occurring in
the excited state, qualitative description of fluorescence, | .E-UG Pathshala
phosphorescence, non-radiative processes (internal conversion,
intersystem crossing), quantum yield, photosensitized reactions-energy
transfer processes
(a) Solutions, dilute solutions and colligative properties-1 Ideal and | Usage of ICT (Powrpoint, PDF
non ideal solutions, methods of expressing concentrations of solutions, | and video lectures) and black
activity and activity coefficient. Dilute solutions- colligative properties. | board  (traditional) as  per
Raoult’s law, relative lowering of vapour pressure, molecular weight | requirement of the topic.
. determination. Osmosis, law of osmotic pressure and its measurements,
Unit- | e termination of molecular weight from osmotic pressure.
I (b) Solutions, dilute solutions and colligative properties-II Elevation
of boiling point and depression of freezing point. Thermodynamic
derivation of relation between molecular weight and elevation of boiling
point and depression in freezing point. Experimental methods of
determining various colligative properties. Abnormal molar mass,
degree of dissociation and association of solute.
Inorganic polymers:Introduction and scope of inorganic polymers, | Usage of ICT (Powrpoint, PDF
. special characteristics, classification, homo and hetero atomic polymers | and video lectures) and black
Unit- | 21d their applications. Silicones and phosphazenes as examples of | board  (traditional) as  per
1 inorganic polymers, nature of bonding in triphosphazenes. requirement of the topic.
Organometallic chemistry Usage of ICT (Powrpoint, PDF
(a) Definition, nomenclature and classification of organometallic | and video lectures) and black
compounds. Preparation, properties, bonding and applications of alkyls | board  (traditional) as  per
and aryls of Li, Al, Hg, Sn and Ti. requirement of the topic.Nptel
Unit- | (b) A brief account of metal-ethylenic complexes and homogeneous | lecture video E ug Pathshala r
v | hydrogenation; mononuclear carbonyls and the nature of bonding in : | 2 >
metal carbonyls. Transition metal organometallic compounds with LM\‘?:’SV~.\\36
bonds to hydrogen and boron. & f"o‘
(c) Metal nitrosyls: des of coordination, natu Mondmg and o f‘}‘%;{.\r’{\ 5\\
pro b :(apphcatl PN\ \\:‘?\‘" \ .\/\T{tf'\‘§c(3
XY 9
] ( amometallic compounds: Organomagnesium compounds, The | Usage oﬁ]\}CT’ (l}@\rvu}? PDF
Unr:t;mg(.:’rr.'.ﬁmn@,gdia ents- formatlon structure ?\nq_\ szmthetic applications, | and videg® JYettures) and black

Dr. C.V. Raman University
Kota, Bilaspur (C.G.) - 4¥0113

Ty ‘”" rr\/

Ceptt

' T z
Dr. CAf Raman University

BTN e

Versit



W.E.F. JULY 2020

A%

organozinc  compounds, formation and chemical
Organolithium compounds-formation and chemical reactions.
(b) Organic synthesis via enolates Organic synthesis via enolates,
acidity of -hydrogens, alkylation of diethylmalonate and
ethylacetoacetate. ~Synthesis of ethylacetoacetate, the Claisen
condensation, keto-enol tautomerism of ethylacetoacetate. Alkylation of
1, 3-dithianes, alkylation and acylation of enamines.

(¢) Organosulphur compounds Nomenclature, structural features.

(d) Amino acids Classification, structure, stereochemistry of amino
acids, acid base behaviour, isoelectric point, general methods of
preparation and properties of -amino acids

reactions,

board (traditional) as  per
requirement of the topic, NPTEL
video lectures, Use of chemical
models with structural elucidation,
Google Classroom, other digital
tools along with Chem-draw
Softwares.

Course Outcomes — After completion of the course student will able to understand the physical photochemistry,
application of inorganic polymers and organometallic compounds.

Text And Reference Book

e Inorganic Chemistry (Part-I, Part-11), R.L. Dutta, NBS Publication.

Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.
Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.
Physical Chemistry, K.L.Kapoor, Macmillan Pub. India, Ltd

Job opportunity

Employability skill
developed

Local/National/UNDP
Goal Achieved

Entrepreneurship Opportunity

Steel industries,
pharmaceutical
industries, food
industries, Rubber
industry, Thermal
insulation officer

Analysis and problem-
solving. time management
and organization. Applied
knowledge chemical
production

Goal04(quality education)
Goall3 (climate action),
Goal 15( Life on
land),Goal03 (Good health
& well being)

Food, cosmetic & water
purification expert
good academician etc.
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)
SEMESTER- 6"
Course: B. Sc. Microbiology
SUBJECT: Discipline Specific Elective-1I (Bio-Chemistry)

Subject Code: 3SBCH 604
Theory Max. Marks: 50
Theory Min. Marks: 17

Course Objective: To Study & know about the basic concepts of biochemistry, Cellular mechanisms,cell biology.
chemical entities supporting life, Vitamins, Carbohydrates, lipids, proteins, enzymes, DNA, RNA, and their Structure
and classification as well as their physical, chemical and optical properties.

Units Unit Wise Course Contents Methodology Adopted
Introduction: The foundations of biochemistry and Vitamins Usage of ICT (Powrpoint, PDF
) Cellular and chemical foundations of life . Structure and active forms of | 2d video le'c.tures) and black
Unit-1 | \yater soluble and fat soluble vitamins, deficiency diseases and | board  (traditional) —as  per
symptoms, hypervitaminosis. requirement of the topic.
Unique properties, weak interactions in aqueous systems, ionization of | Usage of ICT (Powrpoint, PDF
Unit-IT | Water, buffers, water as a reactant and fitness of the aqueous | and video lectures) and black
environment. board (traditional) as  per
requirement of the topic.
Carbohydrates and glycobiology Usage of ICT (Powrpoint, PDF
Monosaccharides - structure of aldoses and ketoses, ring structure of and. ‘wides le_c.tureS) and, black
sugars, conformations of sugars, mutarotation, anomers, epimers and boarfl (aiticral) E o
: . . . o requirement of the topic.
Unit- | €nantiomers, structure of biologically important sugar derivatives,
T oxidation of sugars. Formation of disaccharides, reducing and non-
reducing  disaccharides. Polysaccharides =~ —  homo-  and
heteropolysaccharides, structural and storage polysaccharides. Structure
and role of proteoglycans, glycoproteins and glycolipids (gangliosides
and lipopolysaccharides). Carbohydrates as informational molecules,
working with carbohydrates
Building blocks of lipids - fatty acids, glycerol, ceramide. Storage lipids | Usage of ICT (Powrpoint, PDF
Unit- | -triacyl glycerol and waxes. Structural lipids in membranes — | and video lectures) and black
v glycerophospholipids, galactolipids and sulpholipids, sphingolipids and | board  (traditional) as  per
sterols, structure, distribution and role of membrane lipids. Plant | requirement of the topic.Nptel
steroids. Lipids as signals, cofactors and pigments lecture video
Structure and classification, physical, chemical and optical properties of | Usage of ICT (Powrpoint, PDF
amino acids Nucleic acids Nucleotides - structure and properties. | and video lectures) and black
Nucleic acid structure — Watson-Crick model of DNA. Structure of | board (traditional) as  per
Unit-V major species of RNA - mRNA, tRNA and rRNA. Nucleic acid | requirement of the topic. NPTEL
chemistry - UV absorption, effect of acid and alkali on DNA. Other | \;ideo lecture
functions of nucleotides - source of energy, component of coenzymes,
second messengers x
/]
{
/

Course outcome- The Students will able to underst:

life & all the relevant biochemical processes including the properties and synthesis.

the biochemistry of organisn;&ﬁne building blocks of
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e 3.Biochemistry

: Lubest Stryer -

e 4. Textbook of Biochemistry : Jain & Jain

Job opportunity

Employability skill
developed

Local/National/UNDP
Goal Achieved

Entrepreneurship Opportunity

Steel industries
,pharmaceutical
industries, food

industries,Narmada

coldrink plant

Analysis and problem-
solving. time management
Biochemical Knoledge

Goal04(quality education)
Goall3 (climate action),
Goal 15( Life on
land),Goal03 (Good health
& well being)

Food, cosmetic & water
purification expert

good academician, chemical
business etc.

Head
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 6"
Course: B. Sc. Microbiology
SUBJECT: Discipline Specific Elective-1I (NanoChemistry)

Subject Code: 3SBCH 605
Theory Max. Marks: 50
Theory Min. Marks: 17

Course outcome- To understand preparation of nanoparticle, organic nanoparticle and about the role of nanoparticle
in environmental protection.

Units Unit Wise Course Contents Methodology Adopted
Introduction: Nanoscale Science and Technology-Applications for | Usage of ICT (Powrpoint, PDF
Physics, Chemistry, Biology and Engineering; Classifications of | and video lectures) and black
Unit-I nanostructured materials, nano particles; 3 quantum dots, nanowires, | board (traditional)  as per
ultra-thinfilms-multilayered materials. Length Scales involved and requirement of the topic.
effect on properties:
Preparation methods: Bottom-up Synthesis-Top-down Approach: | Usage of ICT (Powrpoint, PDF
Precipitation, Mechanical Milling, Colloidal routes, Self-assembly, | and video lectures) and black
Unit-II | Vapour phase deposition, MOCVD, Sputtering, Evaporation, Molecular | board  (traditional) as  per
Beam Epitaxy, Atomic Layer Epitaxy. requirement of the topic.
. Nanoporous materials: Zeolites, mesoporous materials, | Usage of ICT (Powrpoint, PDF
Unit- | o homembranes - Carbon nanotubes and graphene - Core shell and | and video lectures) and black
1 hybrid nanocomposites.. board  (traditional) as  per
requirement of the topic.
Organic Nanoparticles: Introduction, definition, structure, types of NP, | Usage of ICT (Powrpoint, PDF
analytical ~methods (Extraction and isolation, Separation, | and video lectures) and black
Unit- Characterization and Imaging), general method of preparation, | board (traditional) as  per
v properties, detection, and characterization of organic nanoparticles: | requirement of the topic. Nptel
hydrophobic  drugs, protein, peptide, lipid, cyclodextrine, | lecture video
polysaccharides. Nanocochleates, Prospects and Future Challenges.
Nanomaterials for Environmental Protection: Nano technology | Usage of ICT (Powrpoint, PDF
processes — Nano Engineering materials for Pollution Prevention, Green | and video lectures) and black
Unit-V Chemistry, Energy efficient resources and materials, Nano technology | board  (traditional) as per
products-  Nanomaterials  (nanostructures)  Nanodevices  and requirement of the topic.NPTEL
nanosystems. video lecture

Course Outcome- After the completion of course learner is able to understand about:

Dr. C.V. Raman University
Kota, Bilaspur (C.G) - 490113

Nanochemistry of Nanomaterials and its types

Preparation methods of Nanomaterials/Nanoparticles & nanosynthesis
Nanoscience affecting environment .
Organic nanoparticles & their characterization technique /
Nanomaterials for Environmental Protection y"‘/
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2. Nanotechnology: Importance and Application by M.H. Fulekar, IK International, 2010.
3. Nanotechnologies, Hazards and Resource efficiency by M. Steinfeldt, Avon Gleich, U. Petschow, R. Haum.
Springer, 2007.

Job opportunity Employability skill Local/National/UNDP Entrepreneurship Opportunity
developed Goal Achieved
. . Env1ropm§ntal Proplem Goal04(quality education) Foqd, cosmetic & water
Steel industries determination and its X 3 purification expert
. . Goall3 (climate action), . .
,pharmaceutical solution . good academician, chemical
dustries. food Goal 15( Life on busi ¢
e land),Goal03 (Good health | CUS/Mess ete.
industries ;
X & well being)
nanoindustry
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 6™ Subject Code: 3SBCH 603
Course: B. Sc. Microbiology Practical Max. Marks: 25
SUBJECT: Chemistry Practical - VI Practical Min. Marks: 08

Time: 6 hour M.M: 30
Inorganic Chemistry 05 Marks

Complex Compound Preparation:

. Diaquabis(methyl acetoacetato)nickel(II)

. Diaquabis(ethyl acetoacetato)cobalt(II)

. Bis(methyl acetoacetato)copper(Il) monohydrate
. Potassium chlorochromate(1V)

. Tetraamminecopper(ll) sulphate monohydrate

. Mercury(Il) tetrathiocyanatocobaltate(II)

. Hexaamminenickel(I1) chloride

NN B W —

Organic Chemistry 05 Marks
Binary mixture analysis containing two solids: Separation, identification and preparation of derivatives.

Physical Chemistry Instrumentation 05 Marks
(iii) Job’s method

(iv) Mole-ratio method.

Viva 05 Marks

Sessional 05 Marks

Books:
e Experiments & Calculations in engineering chemistry, Dr. S.S. Dara, S.Chand & Company Ltd.

e Practical Chemistry, Dr. M.M.N.Tandon, Shivlal Agrawal & Company
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Dr. C.V. Raman University Kot Bitaspur = et

‘ota, Bilaspur (C.G.) - 49033



i

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 6" Subject Code: 3SBMB603
Course: B. Sc. Microbiology Theory Max. Marks: 50
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-I Theory Min. Marks:17

MICROBIOLOGY - VI (MOLECULAR BIOLOGY AND GENETIC ENGINEERING)

COURSE OBJECTIVE:
Knowledge about national or international research laboratories, biomedical or biotechnology institutions,
pharmaceutical companies, biotechnology and genetic engineering application and research centers, genetic diagnosis
centers, or fertility centers.

Unit Course Content Methodology Adopted

History of molecular biology, model systems, concepts of molecular | ICT based class room
biology, early history of genetic engineering, genetic engineering | teaching, Group Discussion,

LUnie=1 concepts, ethical issue. Case Analysis, Individual
Presentations
Mutations: spontaneous and induced, base pair change, frame shifi, | ICT based class room
deletion, inversion, random duplication, insertion, useful phenotypes | teaching, Case Analysis,
Unit — 11 (auxotrophs,  conditional lethal, resistance). Revertion vs. | Individual Presentation, Visit
suppression, Ame 'stes. to Venture Capitalists
DNA as genetic material; basic mechanism of replication, enzymes | I[CT based class room
Uit = involveq in r.eplication, Enzyme§ involved . in. transcription teaching, Case Analysis,
I translation, regulation of 'gene. exPres5|on- transcription, translation Group Presentation
and control of gene expression inmicrobes.
Genetic recombination; requirements, molecular basic, genetic | ICT based class room
Tiiit= analysis of recombination in bacteria, Biology of plasmids. teaching, Case Analysis,

Bacteriophage, lytic vs Ilysosogenic phages, single stranded | [dividual Presentation
v DNAphages.

Plasmid and phage vectors, restriction and ligation of vector and ICT based class room

passenger DNA, transformation of host cells. selection vs screening of teaching, ~Case  Analysis,

Unit -V recombinant colonies, analysis recombinant clones, DNA sequencing. Group Presentation
COURSE OUTCOME:-
Advancements in Genetic Engineering, in the field of biotechnology, agriculture and medicine.
PRACTICAL:-
Exercise on paper and gelelectrophoresis \

Characterization of genetic markers of known bacterialstrain | /
e Isolation of DNA from bacteria \y"\//

3 Isolatlg 0 PlasgmdDNA

o v pingAsifig plasmid DNA as vector and transformation of competent £.coli
e Electpophauesis of Protein/DNA
L]

Estimatidn e EION A from, Plantce]ls NDEAN

o 1) Prepdi thPUP ’E:T;emcl{romosome from Chironomous larva/Drosophilalarva ' nee
Or. ¢V, Raman University A i H.( ‘ ty,
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e Demonstration of mammalian sexchromatin.
e Preparations of temporary mount and study the different stages of Mitosis (Onion root tip).
e Demonstration of Southern BlotTechnique.
e Perform electrophoresis of restricted DNA.
¢ Demonstration DNA amplification byPCR.
e Study of semi conservative replication of DNA through micrographs/schematic representations.
e Hybridization and detection of gene ofinterest)
1. Demonstration of NorthernBlotting.
2. Demonstration of WesternBlotting.
Job opportunity Employability skill Local/National/UNDP Goal Entrepreneurship
developed Achieved Opportunity

Cell biologist
,Academician

Pathology lab technician

Goal 04(Quality education)

Goal 13(climate action)

Pathology lab
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SEMESTER- 6™

Course: B. Sc. Microbiology
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-II

DR. C.V. RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Subject Code: 3SBMB604

MICROBIOLOGY -VI (ANALYTICAL MICROBIOLOGY)

COURSE OBJECTIVE:

e Analytical Microbiology focuses on the processes, methodologies, developments, and approaches involved in
analytical microbiology, including microbiological, antibiotic, and amino acid assays and dilution methods.

e  The selection first offers information on the theory of antibiotic inhibition zones, microbiological assay using
large plate methods, and dilution methods of antibiotic ssays.

e Discussions focus on serial dilution assay, requirements for accurate assay, microbiological assay of riboflavin,
laws of adsorption and partition, mechanisms of antibiotic action, and biological considerations affecting the use
of statistical methods.

Theory Max. Marks: 50
Theory Min. Marks:17
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Unit Course Content Methodology Adopted
Bioassays ICT based class room
e Bioassay of growth supporting substances- Amino acids | teaching, Group Discussion,
. andVitamins. Case Analysis, Individual
s e Bioassay of growth inhibiting substances-Antibiotics. Presentations
e Automation ofbioassay.
Quality Control ICT based class room
e Quality control tests- Sterility testing, Microbial Limit | teaching, Case Analysis,
Test(MLT). Individual Presentation, Visit
e Pyrogen testing (LAL test), Minimum | to Venture Capitalists
Unit — 1T InhibitoryConcentration(MIC).
e FDA and Good ManufacturingPractices.
e Quantitative and qualitative analysis of food, milk, water
andsewage.
Colorimetry and Spectrophotometry ICT based class room
e Lambert — Beer’sLaw. teaching, Case Analysis,
e Ultraviolet, Visible, Infra red and | Group Presentation
Unit — ITI Fluorescencespectroscopy.
e Atomic absorption, Raman spectrum, X-ray
Crystallography andNMR.
Separation Techniques-I ICT based class room
e Chromatography-Principle. teaching, Case Analysis,
i e Types of chromatography- Paper, Thin layer, Column, Ion | Individual Presentation
Unit -1V
exchange and Gas chromatography.
¢ Sedimentation andfiltration.
Separation Techniques-II . 1@’1‘ based class room
e Electrophoresis- Principle’andwerking. | \:\;”""‘ teaching, Case Analysis,
Unit—V e Agarose gel, native PAG%}@/SDS-PAGE. \(@ .| Group Presentgtion
B (frinciple, working and applications ofcentrifuge o0 \(&/
= Q
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iplines the core theories andpractices;




describe/explain the processes used by microorganisms for their replication, survival, and interaction
with their environment, hosts, and hostpopulations;
explain the theoretical basis of the tools, technologies and methods common to microbiology; and

demonstrate practical skills in the use of tools, technologies and gmlmﬁ) gg%m%)gx and
1d execufion ofexperi

apply the scientific method and hypothesis testing in the design ar periments.

In addigiorh g HRer daYShFRHTESr8fueBspYPLPEIRRIAL s on current research, scholarship and/or
evaluate 3pchfigReydnithicFeBIRIsayquestion or challenge, using perspectives and scholarship drawn from
microbiology and from cognate and non-cognatefields;

PRACTICALS:-

Isolation of antibiotic producer from soilsample.
Isolation of amylase producer from soilsample.
Estimation of soilmicroflora.

Qualitative and quantitative examination ofFood.
Qualitative and quantitative examination ofMilk.

Goal 04(Quality education)

,Academician

Goal 13(climate action)

¢ Qualitative and quantitative examination of Water.

e Qualitative and quantitative examination ofSewage.

e Bioassay of penicillin.

e Bioassay of vitamin.

e  Sugar estimation by Cole’sMethod.

e Estimation ofMIC.

e Sterility testing of pharmaceutical products- injectibles, eye and eardrops.

e Microbial Limit Test- Tablets andsyrups.

e Determination of Phenol coefficient.

e Separation of amino acids by TLC. 16.Separation of sugars by Paperchromatography.
Job opportunity Employability skill Local/National/UNDP Goal Entrepreneurship

developed Achieved Opportunity

Cell biologist Pathology lab technician Pathology lab
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KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 6" Subject Code: 3SBMB605
Course: B. Sc. Microbiology Theory Max. Marks: 50
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-III Theory Min. Marks:17

MICROBIOLOGY - VI (IMMUNOLOGY AND CLINICAL MICROBIOLOGY)

COURSE OBJECTIVE:

e The student will be able to identify common infectious agents and the diseases that they cause.

e The student will be able to evaluate methods used to identify infectious agents in the clinical
microbiologylab.

e The student will be able to recall microbial physiology including metabolism, regulation andreplication.

e The student will be able to explain general and specific mechanisms by which an infectious agent
causesdisease.

e The student will be able to recognize and diagnose common infectious diseases from the clinical presentation
and associatedmicrobiology.

e The student will be able to describe the epidemiology of infectious agents including how infectious diseases
aretransmitted.

e The student will be able to assess treatment strategies including the appropriate use of antimicrobial agents
and common mechanisms of antimicrobial action and resistance.

Unit Course Content Methodology Adopted
Infection and Immunity Normal flora of human body. Infection and | ICT based class room
its type. Mechanism of pathogenesis. Immunity — Natural and | teaching, Group Discussion,
" acquired. Defense mechanisms — First line, second line and third line | Case  Analvsis. Individual
Unit -1 . : G ALY,
of host defense. Vaccines — Preparation and types, vaccination | p..c. iations
schedule for children inIndia.
Epidemiology of infectious diseases Transmission of diseases. Types of | ICT based class room
diseases — Epidemic, Pandemic, Sporadic. Nosocomial Infections. | teaching, Case Analysis,
. Epidemiological Methods — Descriptive, Analytical and Experimental | [dividual Presentation. Visit
Unit—11 Epidemiology. Antibiotics — Mode of action and development of | v/ohture Capitalists '
resistance. Transmission of drug resistance. Antiviral and Antifungal
drugs.
Components of Immune System Organs and cells involved in immune ICT based class room
response.Antigen teaching, Case Analysis,
Unit — — Properties and types, Adjuvants. Inmunoglobulin — Separation, Group Presentation
111 structure and types. Primary and secondary responses. Complement
— Components and Biological activities.
Antigen — Antibody Reactions Antigen and antibody reactions — | ICT based class room
agglutination, precipitation. Toxin neutralization test. | teaching, Case Analysis,
Unit - Immunofluorescence, ELISA, RIA. Allergic skin tests — Tuberculin | [dividual Presentation
1V test and Lepormin test. Hypersensitivity — Immediate and delayed
type. Autoimmune Diseases.
Microorganisms and Diseases Gram positive cocci — Staphylococcus ICT X based  class room
aureus . Gram negative bacilli — Salmonella typhi . Acid fast bacteria | teaching, ~ Case Analysis,
] — Mycobacterium tuberculosis. Anaerobic, Grani)positive bacilli — | Group Presentation
Unit -V Clostridium tetani. Spirochaete — Treponema T jllid{m. Virus — aes
Hepatitis andHIV. | v = \\c;’»j;‘\\d
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Students will be able to communicate scientific information effectively, especially relating to microbiological
organisms, and the roles of microbial organisms in ecosystem function and health-relatedissues

Students will be able to collect, analyze and interpret scientific data, including developing a familiarity with
microbiology laboratory techniques and safetyprocedures

Students will develop proficiency in the quantitative skills necessary to analyze biological problems (e.g.,
arithmetic, algebra, dimensional analysis, and statistical analysis as applied to biology), with a knowledge of
specialized techniques used in microbiology.

Students will be able to apply the scientific method as a demonstration that they understand its application
furthering our knowledge of the microbialworld

Students will be able to describe fundamental principles of biology e.g., central dogma, diversity of life,
inheritance and how these principles relate tomicroorganisms

Students will be able to describe unique microbial genetic systems (i.e., prokaryotic and viral genomes, lateral
gene transfer, plasmid structure and function,etc.)

Students will appreciate the biological diversity of microbial forms, and appreciate that this diversity results from
evolutionaryprocesses

Students will be able to access and interrogate the primary scientific literature and be aware of leading journals
in the field ofmicrobiology

Students will be able to synthesize material from lower division courses across a biological sub-discipline and
apply this to advanced course material (i.e., a Capstone experience); specifically, students will draw from their
learning experiences in the fields of microbial ecology & evolution, microbial physiology, bioremediation,
immunology, etc., as related to the topic of their capstonecourse

Students will gain familiarity with the unique role of microbes play in genetic modification technologies (i.e.,
creation of GMOs, industrial applications, gene therapy,etc.)

Students will gain familiarity with the role of microbes in human disease, the role of microbes in issues of
international health, and the human immune response to microbial infection

Students will gain familiarity with the role of microbes in the context of ecosystem function (e.g., microbial
ecology, micro biome,etc.)

PRACTICALS:-

e Determination of BloodGroups.

« Estimation of hemoglobin by Sahli’smethod.

« Estimation of hemoglobin by Cynamethaemoglobinmehod.

« Total count of W.B.C.

» Total count ofR.B.C.

« Differential W.B.C.count.

* Flocculation reaction-VDRL.

« Agglutination reaction- Widaltest.

« Examination of urine- chemical, physical, microscopic andbacteriological.

+ Isolation and identification of gram positive bacteria: Staphylococcusaureus.
+ Isolation and identification of gram negative bacteria: E. coli, Proteus sp. and Salmonella

Job opportunity Employability skill Local/National/UNDP Goal Entrepreneurship
developed Achieved Opportunity
Cell blol(?glst Pathology lab technician Goal 04(Quality education) Pathology lab
.Academician ,
\\]4/ Goal 13(climate action)
\

Head [ 2pft. of Life Sciences ' oF \l@\@‘
Department of Chemiatry Dr. C.V. Raman University O ¢
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