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Note: 
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Type 

Learning Scheme 
Atual 

Course Hrs./Week 
Contact 

DSC 03 

CLITLLL 

120-NEP SCHEME 

II. RATIONALE: 

|sLINLH 

02 01 06 

Credit 

4. I credit is equivalent to 30 Notional hours. 

03 

the candidate shall be declarcd as 'Detained' in that scmester. 

5. Self-lcarning hours shall not be reflected in the Timetable. 

GOVT. POLYTECHNIC, PUNE. 

Paper 
Duration 

DIPLOMA IN CE/ ME/MT 
01/04/05 

6* Self-learning includes micro-projects/assignnents/other activities. 

ENGINEERING CHEMISTRY 
SC1201 
NA 

02 

III. COURSE-LEVEL LEARNING OUTCOMES (CO'%)) 

COT: Distinguish materials based on atomic structure. 

SCU201 

Total IhS Hrs forTerm: 2 Hrs 
Abbreviations: CL-Classroom Learning. TIL-Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning Hours, NLH-Notional 
Lcaming Hours, EA -Formative Assessment, SA -Summative assessment, IKS-Indian Knowledge System, SLA- Self Learning 

Legends: (@-nternal Assessment, #- External Assessnent,*# - Online Examination,@S -Internal Online Examination 

FA-TH represents an averagc of two class tests of 30 marks cach conducted during the semester. 

Theory 

FA-SA 

3. Notional learning hours for the semester are (CL + LL +TL + SL) hrs. * 15 Weeks 

CO2. Select metals and non-metals foI given applications 

TH TH 

CO3: Use corrosion preventive measures in the ndusiry. 

Max Max 

30 

1. Ifa candidate is not securing minimum passing marks in FA-PR (Fornative Assessment - Practical) of any course, then 

COURSE CODE: SC11201 

2. 1fa cand1date does not secure minimum passing marks in SLA (Self Learning Assessment) of any course, then the candidate shall 
be declared as 'fail' and will have to repeat and resubnit SLA work. 

COS: Select relevant fuel and lubricant in relevant applications. 

Assessment Scheme 

Based on LL & 

TSL 

Practical 

Total FA-PR SA-PR SLA 

70*# 100 40 25 10 25@ 10 25 10 

Based on 
SL 

MaxMin Max Min MaxMin Max Min 

CO4: Use relevant waler trcanent processes to solve industrial problems. 

Applications of Materal Science and Chemical Principles haye resulted in the development of new materials used in 
modern medicines and automobiles, synthetic fibers, polymers, alloys, new energy sources and many other important 
products and processes. Steels, alloys, plastic and elastomers are included considering theu present extensive use in 
automobiles, chemicals and heavy engineering industries. 

CO6: Use the appropriate engineering material in various applications. 

Corrosion and methods of prevention will make students realize the importance of care and maintenance of machines 
and equipment. The study of impurities and hardness in water and methods for water softening will help the students make proper use of water. 

Students will be able to achieve & demnonstrate the following CO's on completion of course-based learning 

Total 
Marks 

175 
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COURSE TITLE: ENGINEERING CHEMISTRY 
IV. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT 

Sr. 
No 

1, 

2 

TLO 

Theory Lenrning 
Outconnes (TLO'S) 

aligned to CO's. 

1.1 
characteristics 
particles 

UNIT-I ATOMIC STRUCTURE (CL Hrs-05, Marks-10) Explain the 1.1 Indian Chemistry:-Philosophy of an of fundamental atom by Acharya Kanad. 

Learning content mapped with TL0's. 

1.2 Orbits: Bohrs energy levels, sub TLO 1.2 Distinguish between cnergy levels, s, p, d, f orbital, shapes orbit and orbital. and description of s and p orbital. TLO 1.3 Draw obital electronic 1.3Aufbau's principle, Hund's rule, configurations (s, p, d, ) oforbital electronic configurations (s, p, elements. d, ) of elements having atomic TLO 1.4 Explain the formation numbers 1 to 30 
1.4. Definitions of valence electrons, TLO 1.5 Explain the Covalent valency, types of yalencies, Definition compounds. of electrovalency positive and negative 
electrovalency. 

TLO 2.1 Draw the flow chart 
showing different processes in 
metallurgy. 

1.5. Formation of Electrovalent 
compounds-Nacl, AlCl; Definition of 
Covalency, single, double and triple 
covalent bonds, formation of Covalent 
compounds H,0, CO,, N2. 

UNIT-II METALS AND ALLOYS (CL Hrs-08, Marks-12) 
2.1 Occurrence of metals, definitions of 
mineral, ore, flux, matrix, slag\and 

metallurgy, mech£nical properties of TLO 2.2 Classify carbon steel metal. 
giving propertiesand application|2.2 Flow chart showing different of each type. processes in metallurgy, classification, TLO 2.3 Define heat treatment properties and application of carbon and state the purposes\of the 

hardening method. 

GOVT. POLYTECHNIC, PUNE. 

steel, 

making alloys. 2.4 Definition of alloy, purposes of TLO 2.5 State the composition, making alloys with 
properties and uses of a given classification of alloys (ferrous and non 

examples, 

ferrous), 

COURSE CODE: SC11201 

2.5 Composition, properties and uses of 
Heat resisting steel, Magnetic steel, 

Shock resistance steel, Stainless steel, 
High-spced steel, Spring steel, Tool 
steel, Duralumin, Woods metal, Brass 
and Moncl metal 

Suggested 
Learning 

2.3 Heat treatment (definition, purposes Chalk and TLO 2.4 Describe the purposes of and methods) 

Pedagogies 

Chalk and 
board Improved 
lecture, Tutorial 
Assignment, 
and 

Demonstration 

board, 
Improved 
lecture, 
Tutorial 

Assignment, 
Demonstration 

Relevant 
COs 

CO1 

CO2 

Page 2 
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alloy. 



COURSETITLE: ENGINEERING CHEMISTRY 

No 

3 

Theory Learning (Outcomes (TLO'S) 
aligned to CO's. Learning content mapped with TLO's. 

UNIT-III CORROSION (CL Hrs-08, Marks-12) 
3.1 Definition. causes of corrosion types 

of corrosion- definition (atmospherie 
and electrochemical) Types of oxide 
films 

TLO 3.1 Explain different types 
of oxide films. 

TLO 3.2 Explain the mechanism 
of electrochemical corrosion. 
TLO 3.3 Explain the factors 
affecting the rate of atmospheric 
CorrosION and electrochemical 

COrrosIOD. 
TLO 3.4 Describe 

galvanization process 
the 

of 
of metal from 

CorrosIOn. 
TLO 3.5 Distinguish between 

galvanization and tinning. 

TLO 4.1. Explain the bad effects 
of hard water in the paper and 
textile industries, 
TLO 4.2. Deseribe the method of 

removal of hardness by the 
zeolite process. 
TLO 4.3. Explain the reverse 
Osmosis process of water. 
TLO 4.4. Explain sewage 
treatment of water. 
TLO 4.5 Calculate the pH and 
pOH for a given solution 

GOVT. POLYTECHNIC, PUNE. 

TLO 5.I Classify lubricant and 
list the examples of each type. 

UNIT- IV WATER (CL Hrs-08, Marks-12) 

TLO 5.2 Select the proper 
lubricant for given machines, 
(I.C.E., gears, cutting tools, high 
pressure.) 
TLO 5.3 Describe 

characteristics of good fuel. 
TLO 5.4 Compare solid, liquid 
and gaseous fuel 
TLO S.5 Draw the diagram of 
refining of crude petroleum 

the 

hydrogen. absorption of oxygen). 

3.2 Mechanism of atmospheric and Chalk and 
electrochemical corosion (evolution of| board. 

3.3 Factors affecting the rate 
atmospheric corrosion and 
electrochemical corrosion. 

3.5 Sherardizing Metal spraying. Metal 
cladding. 

3.4 Protection Methods- Galvanization Demonstration 
and Tinning Processes, 

4.1 Definition of hard water and soft 
water causes of hardness, types of 
hardness. 

4.2 Bad effect of hard water in 

industries (paper, textile, dye, sugar) 
4.3 Removal of hardness by line soda 
method, zeolite, lon exchange method. 
4.4 Reverse oSmosiS, sewage 
treatment 

4.5 pH scale, applications of pH in 
engineering. Numerical based on pH. 

COURSE CODE: SCH201 

Improved 
of lecture, 

Tutorial 

Assignment, 

Suggested Learning Relevant 
Pedagogies 

UNIT -V LUBRICANTS & FUELS (CL Hrs-08, Marks-12) 
5.1 Lubricants: Classification of 

lubricant, properties of 

lubricating oils (physical and chemical) 
5.2 Selection of lubricant for light 
machines, I.C.E., gears, cutting tools,Tutorial 
high-pressure and low-speed machines,Assignment, 
transformers, and spindles in the textile Demonstration 
industry for refrigeration systems. 
5.3 Definition, classification of fuels, 

characteristics of good fuel. 
5.4 Comparison between solid, liquid 
and gaseous fuel, types of coal. Proximate 
analysis of coal. 
5.5 Refining of crude petroleum. 
Fractions obtained by distillation of 

Chalk and 
board. 
Improved 
lecture, 
Tutorial 
Assignment, 
Demonstration 

Chalk and 
board, 
Improved 
lecture, 

COs 

CO3 

CO4 

COS 

Page 3 
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COURSETITLE:ENGINEERING CHEMISTRY 

Sr. 
No 

3 

TLO61 Describe the different 6.1 Paints: Definitíon, the purpose of 
constitucnts of paint. applyíng paints, characteristics of paint, 
TLO 62 Distinguish betweenconstítuents of paint, function 
varnish and paint. 

TIO 64 Describe 

polymerization process of 
the given polymer, 

of 

UNIT-VI MATERIALS (CL Hrs-08, Marks-12) 

TLO 63 Describe the preparation6.2 Varnish: Definition, types, and lecture, 
and properties given difference bct ween varnish and paint. 
insulator. 6.3 Insulators: Definitíon, 

characteristics, preparatíon, properties 
and applicatíon of Glass wool and 

TLO 6.5 Explain the properties6,4 Plastic: Definítion. Classification 
and uses of the given polymer, based on Molecular structure, 
clastormer. Monomers (homo polymer and 
TLO 6.6 Explain the function of copolymer), & Thermal behaviour different constituents of cerment. (Thermoplastics and Thermoseting). 

6.5 Types Polymerization Reactíon, 
Additíon &condensation, properties and 
applícatíon of Polyethylene, Polyvinyl 
chloride, Teflon, Polystyrene, Phenol 

crude oil, Lasoline, kerosene, and diesel 

as a fuel (properties and uses). 

of atoms from Z= to Z-30 

the 

Practical/Tutorial/Laboratory 
Learning Outeame (LLO) 

LLO 2 Write the formation of 

test 

V. LABORATORY LEARNING O¯TCOME AND ALIGNED PRACTICAL/TUTORIAL EXPERIENCES. 

LIOI Write the electronic configurationWrite the 

test 

6.6 Cement: Definition, classification of 
cement, chemical composition of 
Portland cement, functions of 

LLO3 Determíne basic radical-given 
lionicsolutiíons by performing the selective 

OVT. POLYTECHNJC, PUNE. 

and 

2 compounds NaCI, AICI,, H,0, COz, N NaCI, AICI,, H,0, CO%, N2 

LLO 4 Determine acidic radical gíven 
4 ionicsolutions by performing the selective 

Chalk and 
board, 
Improved 

Laboratory Experiment / Practical 
Titles /Tutorial Titles 

Tutoríal 

Assignment, 
Demonstration 

clectronie configuration of 
atoms from Z=1 to Z=30 

COURSE CODE: SCI1201 

Write the formatíon of compounds 

Determination of basic radical from 

given ionic solution 

Determination of acidic radical from 

given ionic solution. 

Numbe Relevant 
COs r of 

hrs. 

2 

2 

CO6 

2 

COI 

CO1 

CO1 

CO1 
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