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1 Nepali 3 96 4
2 English 4 128 5
3 Social Studies 5 160 6
Optional Subjects
4 OPT. 1 Physics 5 160 9
5 | OPTII Biology/Computer 5 160 9
6 | OPTIII Chemistry 5 160 9
Extra opt. Subject
7 | Opt. IV Mathematics 5 160
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Compulsory Subject

Secondary Education Curriculum 2076

Subject: C. English

Grade: 11 and 12 Subject Code: Eng.

Credit Hour: 4 Annual Working hours: 128
Compulsory English

Listening

1. Identify and discriminate stress and intonation patterns.

o Identify the speaker's attitudes and feelings through their use of stress and intonation.
o Show an understanding of differentiating tones (warnings, advice, suggestion, etc.).
o Identify the effects of suprasegmental features in a connected speech.

. Listen to the spoken text and understand its gist and retrieve specific information from it.

o Identify the gist of a listening text.

« Retrieve specific information from spoken English.

« Compare and contrast information.

o Show an understanding of the functions of common discourse markers

. Make inference while listening

» Make predictions about the subsequent content using prior knowledge, phonological clues and contextual clues.
» Make inference about themes and message of the spoken text from prior knowledge and contextual clues.

. Listen to the spoken text and critically analyse and evaluate the information in it.

« Distinguish between facts and opinions in a spoken text.

o Draw conclusions from main ideas, specific details, prior knowledge and contextual clues.
o Identify the content and organisation of presentations.

« Form opinions about ideas presented in listening texts.

o Understand the meaning of common idiomatic expressions.

. Listen to the spoken text and take note of important information.

« Listen to a variety of audio materials (e.g. lectures, conversations, personal accounts, narratives and explanations)
and take notes of them.
« Restate what has been heard.

. Participate actively and effectively in an interaction.

« Participate as an active listener in an interaction and discussion.

o Ask for clarification and elaboration.

« Respond to the speaker with appropriate facial expressions and gestures.

o Respect the age, gender, social position and cultural traditions of the speaker.

. Listen to instructions, directions and announcements and follow them.

o Show an understanding of complex directions and instructions.
o Show an understanding of common public announcements e.g. at an airport, at a stadium, etc.

. Gain knowledge and understanding of target culture (s) through listening.

« Identify nationality/ background of speaker (s) of listening texts

« Demonstrate an understanding of the patterns of interactions from various English speaking cultures.

« Show an understanding of verbal and non- verbal social conventions that characterize the English speaking culture.
« Compare and contrast the practices of both national and international cultures.

Speaking

1

. Participate effectively in interactions and conversations.

o Initiate, maintain and conclude an interaction using appropriate expressions.

o Take part in conversations on subjects of common interest.

o Speak fluently, accurately and effectively in different situations on a wide range of general or leisure topics.
« Understand and respond to what has been said by the other interlocutors in conversation.
o Ask questions for clarification and understanding.

« Respond to questions.

o Present ideas, opinions, experiences and arguments with confidence.

« Respect age, gender, social position of the listener.

o Indicate understanding and express certainty or uncertainty.

» Make proper use of extra linguistic features such as facial expressions and gestures.

« Use common discourse



2. Participate effectively in an informal discussion.
« Convey message effectively using appropriate language functions.
« Comment and put forward point of a view clearly.
« Give opinions on the topic of discussion.
« Comment on another person's opinions or viewpoints.
« Express thoughts and ideas using verbal and non-verbal communication strategies.
« Respect others' views and ideas.
3. Participate effectively in a formal discussion.
« Have a discussion on matters related to his/her field.
o Ask and reformulate questions as required.
« Present a point of view clearly.
o Present and respond to arguments.
o Take part in informal debates on the issues of current topics and concerns.
4. Give and take an interview.
o Actively participate in an interview both as a interviewer and as an interviewee.
« Expand the points being discussed.
o Check and confirm information.
« Ask questions and respond to them properly.
5. Use telecommunications effectively.
« Use telecommunications such as telephone, Skype and Viber effectively for personal purposes.
6. Narrate a sequence of events or process
« Narrate a sequence of events or processes using appropriate structures and vocabulary.
7. Use suprasegmental features like stress, tone and intonation for expressing a range of meanings and emotions.
o Speak fluently and accurately with acceptable pronunciation, stress and intonation patterns.
« Produce utterances with appropriate features of connected speech such as assimilation and elision.
8. Make effective presentations.
« Generate ideas and make presentations appropriate to the purpose and audience.
« Choose appropriate expressions and registers according to the context/field.
« Maintain appropriate posture and eye contact.
9. Describe, people, objects, events, etc.
« Describe people, objects, events, etc. using appropriate structures and vocabulary.
10. Seek and provide a wide variety of information.
« Use a range of question forms for seeking and confirming required information.
» Give detailed information on different topics.
11. Speak with critical analysis and evaluation.
« Express personal opinions to clarify the points expressed.
« Present reasons and examples from different sources such as reviews of books, plays and interviews to defend
opinions and judgments.
12. Understand and demonstrate inter-cultural understanding.
« Express one’s own cultural values and practices effectively and clearly.
o Express tolerance and respect for the cultural practices of other people.

Reading
1. Read the texts intensively for information and understanding.
« Scan the text and retrieve specific information from it.
o Skim the text and get its main idea/theme.
« Identify the topic sentence of a paragraph.
« Distinguish between cause and effect.
« Separate facts from opinions.
« Compare and contrast ideas.
« Find out main ideas and supporting details.
o Deduce the meanings of unfamiliar words and phrases in a given context.
« Read the texts and identify the order of events.
« Identify explicit as well as implicit information.
« Read and interpret the graphic organizers (e.g. Venn diagram, time line, semantic webs, etc.) given in the text to
acilitate understanding of grade appropriate reading texts.



2. Read a variety of literary texts for pleasure, appreciation and interpretation.
« Read and interpret literary texts (e.g. short stories, essays, poems and dramas) from a wide variety of authors,
subjects and genres.
« Read and respond to literary works that represent a range of social, historical and cultural perspectives.
o Interpret multiple levels of meaning such as literal meaning, contextual meaning, figurative meaning and intended
meaning in literary texts.
« Analyse and evaluate fiction and non-fiction including the effect of diction and figurative language.
« Analyse special features of languages that distinguish literary texts from nonliterary ones.
o Appreciate literary texts of appropriate level.
o Determine the themes of literary texts.
o Describe the characters of the literary texts.
3. Read the texts and critically analyse, interpret and evaluate the information.
o Determine the writer's attitude, perspectives, purposes and intended meaning.
« Identify the particular kind of language used in a particular text.
« Analyse and synthesize information from different sources by making connections and showing relationships with
other texts, ideas and subjects.
« Form a variety of questions at different levels about the text.
« Read, review and present a critical response to a text.
« Express opinions and make judgments about ideas, information, experiences and issues presented in literary and
factual texts.
« Arrive at conclusion and comment on a given text.
« Summarise the texts. comment on a given text.
o Summarise the texts.
4. Read the texts closely and understand the structure and organization of the text.
« Identify the structure and organization of paragraphs and longer texts by developing an awareness of cohesive
devices.
« Analyse the organizational patterns of a text (such as chronological, cause-effect, problem-solution and
reason-conclusion).
« Identify cohesive devices and their referents.
o Identify the discourse markers and their functions in the texts.
5. Read the texts and predict the content and make inference.
« Read the title and predict the content of the text.
» Make predictions about the content of a text while reading based on contextual clues, text features, background
knowledge, patterns of relationship of ideas, etc.
 Make predictions about upcoming events in the narrative texts.
» Make inferences from contextual information, writer's viewpoints, implied information, etc.
« Use knowledge of the world or background knowledge while reading.
6. Read the texts and take notes.
 Make notes by reading various resources.
« Read a text and make notes covering the key points.
7. Read and interpret the paraorthographic texts.
o Interpret and integrate information presented in diagrammatic forms (charts, graphs, tables, maps etc.)
o Paraphrase information or ideas of the texts.
8. Read texts and deduce the meaning of unfamiliar lexical items from the context.
o Deduce the meaning of unfamiliar lexical items on the basis of contextual, syntactic and semantic clues.
9. Use an authentic English dictionary, thesaurus, encyclopedia, and academic reference material.
« Use an authentic English dictionary, thesaurus, encyclopedia, and academic reference materials.
10. Read and identify the practices and values of national and target cultures.
« Read and identify the practices and values of national and target cultures.
« Read a variety of texts from both national and international cultures for information and understanding.
« Read and compare social, democratic, political and economic issues in both national and international cultures.
« Read expository texts on issues affecting social, political, economic and cultural aspects in a given society.

Writing
1. Compose well- formed paragraphs.
« Compose well-formed paragraphs including the appropriate topic sentence, supporting details and a concluding
sentence.



2. Write different kinds of letters and emails with appropriate format and layout.

« Write different types of personal letters such as letters to friends, and relatives.

o Write emails.

« Create blogs for expression.

3. Write well organised essays on the given topics and the topics of own interest.

« Write well organized descriptive, narrative, argumentative and expository essays on the given topics and the topics of

interest.

o Edit the written products.

4. Write news articles on current issues.
« Write articles on current issues using appropriate forms and styles.
5. Write formal reports in an appropriate style and format.

« Write study reports based on project works or mini-researches in an appropriate form and format.
6. Narrate a sequence of events and personal experiences.

« Narrate an event in a chronological order.

« Narrate a personal experience appropriately.

» Write stories.

7. Describe a person or event appropriately.

« Describe a person or event using appropriate structures and vocabularies.
8. Summarise a text.

« Summarise a text into a short form condensing the information.

9. Write a character sketch.
« Write a character sketch of the characters in a text.
10. Write a book/film review.

« Write a critical review of a book/film.

11. Transfer information from tables, graphs and charts to prose and vice versa.

« Transfer information from tables, graphs and charts to prose and vice versa.

o Describe and interpret tables, charts and graphs clearly.

12. Prepare communiqué and press release.
o Prepare communiqué in a simple and clear form.
13. Use the mechanics of writing properly.
« Write a variety of text types using spelling, punctuation, capitalisation, contractions, abbreviations, acronyms,
numbers and numerals properly.
14. Use various strategies for generating and organising ideas for writing.

« Use writing strategies such as brainstorming, making mind maps and spider grams for generating ideas.

« Gather required information for writing from various printed and online sources.

o Draft interview questions to collect information.

« Take notes while reading or interviewing and use the notes for writing.

« Use a range of organisational strategies such as clustering, webbing, and mapping to present information.

« Critically analyse the sample writings to find out their structure and styles.

15. Apply process approach to writing for producing a variety of creative writings.

o Apply the stages of process approach (i.e. planning, making an outline, preparing the first draft and revising, editing
and producing the final draft) for creating a variety of creative writings such as essays, personal experiences and articles
16. Use an authentic English dictionary, thesaurus, encyclopedia, and academic reference material.

« Use an authentic English dictionary, thesaurus, encyclopedia, and academic reference materials for drafting, revising
and editing their writing.

« Develop personal dictionary.

Student Assessment

The letter grading system will be used for assessing the students' performance. In order to assess the student's learning
achievement as expected by this curriculum, formative as well as summative and internal as well as external assessment
will be done. In order to ensure the learning of the students, informal assessment will be conducted regularly and timely
feedback will be provided to the students for improvement. The goal of formative

assessment is to help the learners to learn more rather than to check what they have learnt and what they have not.
Formative assessment should focus on those areas which pose problems in learning. This can also take the form of
remedial teaching. Formative assessment should focus on the development of all the language skills and aspects in the
learners. Various classroom activities and techniques should be used to help the learners to learn more. The following
techniques/activities can be used as tools for formative assessment:



. Observation of students' linguistic behaviour

. Anecdotal record

. Rating scale

. Check lists

. Work sample/written samples
. Interviews

. Home assignments

. Portfolio

. Tests (class, weekly, monthly, trimister)
. Project works

. Creative works

. Self-initiation in

. learning

. Class work

. Games

. Debates

. Story telling/retelling

. Poetry recitation

. Dramatization/simulation
. Role play

. Group discussion

. Journal writing

As a part of summative assessment, tests for assessing four skills of language, viz. listening, speaking, reading and writing
will be conducted terminally. Listening and speaking tests will be conducted on practical basis. There will be both
internal as well as external evaluation as part of summative or final assessment.

6.1 Internal Evaluation: The international evaluation convers 25 marks. The allocation of marks is as follows:

Areas Marks
Participation 3
Listening test 6
Speaking test 10
Score from terminal exams 6
Total marks 25

6.2 External evaluation: The external evaluation carries 75 marks. The allocation of marks for
each language skill and aspect is given below:

S.no Language skills and aspects Marks
1 Reading 35

2 Writing 25

3 grammar 10

4 Vocabulary 5
Total marks 75
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Optional Subjects | OPT. I

Secondary Education Curriculum 2076

Physics
Grade 11
Content Area: Mechanics TH TH
1. Physical Quantities 3
1.1. Precision and significant figures. Dimensions and uses of dimensional analysis.
2. Vectors 4

2.1. Triangle, parallelogram and polygon laws of vectors
2.2. Resolution of vectors; Unit vectors
2.3. Scalar and vector products.
3. Kinematics
3.1 Instantaneous velocity and acceleration
3.2 Relative velocity
3.3 Equation of motion (graphical treatment)
3.4 Motion of a freely falling body
3.5 Projectile motion and its applications.
4. Dynamics 6
4.1 Linear momentum, Impulse
4.2 Conservation of linear momentum
4.3 Application of Newton’s laws
4.4 Moment, torque and equilibrium
4.5 Solid friction: Laws of solid friction and their verifications.
5. Work, energy and power 6
5.1 Work done by a constant force and a variable force
5.2 Power
5.3 Work-energy theorem; Kinetic and potential energy
5.4 Conservation of Energy
5.5 Conservative and non-conservative forces
5.6 Elastic and inelastic collisions.
6. Circular Motion 6
6.1 Angular displacement, velocity and acceleration
6.2 Relation between angular and linear velocity and acceleration
6.3 Centripetal acceleration
6.4 Centripetal force
6.5 Conical pendulum
6.6 Motion in a vertical circle
6.7 Applications of banking.
7. Gravitation 10
7.1 Newton’s law of gravitation
7.2 Gravitational field strength
7.3 Gravitational potential : Gravitational potential energy
7.4 Variation in value of ‘g’ due to altitude and depth
7.5 Centre of mass and center of gravity
7.6 Motion of a satellite: Orbital velocity and time period of the satellite
7.7 Escape velocity
7.8 Potential and kinetic energy of the satellite
7.9 Geostationary satellite
7.10 GPS
8. Elasticity 5
8.1 Hooke’s law: Force constant
8.2 Stress; Strain; Elasticity and plasticity
8.3 Elastic modulus: Young modulus, bulk modulus, shear modulus
8.4 Poisson’s ratio
8.5 Elastic potential energy.



Content Area: Heat and Thermodynamics
9. Heat and Temperature 3
9.1 Molecular concept of thermal energy, heat and temperature, and cause and direction of heat flow
9.2 Meaning of thermal equilibrium and Zeroth law of thermodynamics.
9.3 Thermal equilibrium as a working principle of mercury thermometer.
10. Thermal Expansion 4
10.1 Linear expansion and its measurement
10.2 Cubical expansion, superficial expansion and its relation with linear expansion
10.3 Liquid Expansion: Absolute and apparent
10.4 Dulong and Petit method of determining expansivity of liquid
11. Quantity of Heat 6
11.1 Newton’s law of cooling
11.2 Measurement of specific heat capacity of solids and liquids
11.3 Change of phases: Latent heat
11.4 Specific latent heat of fusion and vaporization
11.5 Measurement of specific latent heat of fusion and vaporization
11.6 Triple point
12. Rate of heat flow 5
12.1 Conduction: Thermal conductivity and measurement
12.2 Convection
12.3 Radiation: Ideal radiator
12.4 Black- body radiation
12.5 Stefan - Boltzmann law.
13. Ideal gas 8
13.1 Ideal gas equation
13.2 Molecular properties of matter
13.3 Kinetic-molecular model of an ideal gas
13.4 Derivation of pressure exerted by gas,
13.5 Average translational kinetic energy of gas molecule
13.6 Boltzmann constant, root mean square speed
13.7 Heat capacities: gases and solids.

Content Area: Waves & Optics
14. Reflection at curved mirror 2
14.1 Real and Virtual images.
14.2 Mirror formula
15. Refraction at plane surfaces 4
15.1 Laws of refraction: Refractive index
15.2 Relation between refractive indices
15.3 Lateral shift
15.4 Total internal reflection.
16. Refraction through prisms 3
16.1 Minimum deviation condition
16.2 Relation between Angle of prism, minimum deviation and refractive index
16.3 Deviation in small angle prism.
17. Lenses 3
17.1 Spherical lenses, angular magnification
17.2 Lens maker’s formula
17.3 Power of a lens
18. Dispersion 3
18.1 Pure spectrum and dispersive power
18.2 Chromatic and spherical aberration 1
18.3 Achromatism and its applications
Content Area: Electricity & Magnetism
19. Electric Charges 3
19.1 Electric charges
19.2 Charging by induction



19.3 Coulomb’s law- Force between two point charges
19.4 Force between multiple electric charges.
20. Electric field
20.1 Electric field due to point charges; Field lines
20.2 Gauss Law: Electric Flux
20.3 Application of Gauss law: Field of a charge sphere, line charge, charged plane conductor
21. Potential, potential difference and potential energy 4
21.1 Potential difference, Potential due to a point, Charge, potential energy, electron volt
21.2 Equipotential lines and surfaces
21.3 Potential gradient
22. Capacitor 7
22.1 Capacitance and capacitor
22.2 Parallel plate capacitor
22.3 Combination of capacitors
22.4 Energy of charged capacitor
22.5 Effect of a dielectric Polarization and displacement.
23. DC Circuits 10
23.1 Electric Currents; Drift velocity and its relation with current
23.2 Ohm’s law; Electrical Resistance; Resistivity; Conductivity
23.3 Current-voltage relations; Ohmic and Non-Ohmic resistance
23.4 Resistances in series and parallel,
23.5 Potential divider
23.6 Electromotive force of a source, internal resistance
23.7 Work and power in electrical circuits
Content Area : Modern Physics
24. Nuclear physics 6
24.1 Nucleus: Discovery of nucleus
24.2 Nuclear density; Mass number; Atomic number
24.3 Atomic mass; Isotopes
24 .4 Einstein’s mass-energy relation
24.5 Mass Defect, packing fraction, BE per nucleon
24.6 Creation and annihilation
24.7 Nuclear fission and fusion, energy released
25. Solids 3
25.1 Energy bands in solids (qualitative ideas)
25.2 Difference between metals, insulators and semi-conductors using band theory
25.3 Intrinsic and extrinsic semi- conductors
26. Recent Trends in physics 6
26.1 Particle physics: Particles and antiparticles, Quarks (baryons and meson) and leptons (neutrinos)
26.2 Universe: Big Bang and Hubble law: expansion of the Universe, Dark matter, Black Hole and gravitational
wave

5. Practical Courses [32 Hours]

The practical work that students do during their course is aimed at providing them learning opportunities to accomplish
competency number 2 and 3 of the syllabus as well as reinforcing their learning of the theoretical subject content. This
part of the syllabus focuses more on skill building than knowledge building. Students must be aware of the importance
of precision, accuracy, significant figures, range and errors while collecting, processing, analyzing and communicating
data. Likewise, graphical method of analysis and drawing conclusion should be encouraged wherever possible. Students
should

1. Learn to use metre rule for measuring length, Vernier-calipers for measuring small thicknesses, internal and external
diameters of cylindrical objects and depths of holes, spherometer for measuring radius of curvature of spherical surfaces
and micrometer screw-gauge for measuring diameter of small spherical or cylindrical objects and very small thicknesses,
traveling microscope with Vernier scale for measuring small distances, top-pan balance for measuring small masses, stop
watch for measuring time interval, laboratory thermometer for measuring temperature, protractor for measuring angle),
ammeter and milli-ammeter for measuring electric current and voltmeter for measuring electric potential difference.

2. Learn to measure precisely up to the least count of the measuring instrument-

metre rule - 0.001m or 1 mm Vernier calipers - 0.1 mm



Spherometer - 0.01 mm micrometer screw gauge - 0.01 mm stop watch - 0.01s laboratory thermometer - 0.50C
protractor - 1o

3. Learn to repeat readings and take the average value

4. Learn to draw a standard table, with appropriate heading and unit for every column for

storing data

5. Learn to plot a graph using standard format, draw suitable trend lines, determine gradient,

intercepts and area and use them to draw appropriate conclusion

6. Learn to estimate and handle uncertainties.

In each academic year, students should perform 10 experiments, either listed below or designed by teacher, so that no
more than three experiments come from the same unit of this syllabus.

Practical Activities for Grade 11

I. Mechanics

1. Verify the law of moments by graphically analyzing the relation between clockwise moment and anticlockwise
moment on a half metre rule suspended at the cerntre by a string.

2. Determination of the coefficient of friction for the two surfaces by graphically analyzing how minimum force needed
to set a trolley resting on plan horizontal surface to motion varies with its mass.

3. Determination of young modulus of elasticity of the material of a given wire by graphically analyzing the variation of
tensile force with respect to extension produced by it.

II. Heat

4. Use of Pullinger’s apparatus for the Determination of the linear expansivity of a rod.

5. Use of Regnault’s apparatus to determination of the specific heat capacity of a solid by the method of mixture.
6. Determination of the thermal conductivity of a good conductor by Searle’s method.

III. Geometrical Optics

7. Use of rectangular glass slab to determine the thickness of the slab by graphically analyzing how lateral shift varies
with the angle of incidence.

8. Use of Travelling Microscope for the determination of the refractive index of glass slab by graphically analyzing how
apparent depth varies with the real depth for glass plates of different thicknesses.

9. Determination of the focal length of a concave mirror by graphically analyzing the

variation of image distance with respect to object distance.

IV. Current electricity
10. Verification of Ohm’s law and determination of resistance of a thin-film resistor by graphical analysis of variation of
electric current in the resistor with respect to potential difference across it.
11. Determination of resistivity of a metal wire by graphical analysis of variation of electric current through a metal wire
against its length. 1. Investigation of I-V characteristics of a heating coil by graphically analyzing the variation of
electric current though a light bulb with respect to the potential difference across it.

Sample project works for grade 11

1. Study the variation in the range of a jet of water with angle of projection

2. Study the factors affecting the rate of loss of heat of a liquid

3. Study the nature and size of the image formed by a convex lens using a candle and a screen.

4. Study of uses of alternative energy sources in Nepal

5. Study of energy consumption patterns in the neighborhood.

6. Study of study of electricity consumption pattern in the neighborhood.

7. Study of application of laws and principle of physics in any indigenous technology.

8. Verification of the laws of solid friction.

9. Study the temperature dependence of refractive index of different liquids using a hollow prism and laser beam.

10. Study the frequency dependence of refractive index of glass using a glass prism and white light beam.

Some examples of innovative works for grade 11

1. Construct a hygrometer using dry and wet bulb thermometers and use it to measure relative humidity of a given place.

2. Design and construct a system to demonstrate the phenomenon of total internal reflection (TIR) of a laser beam
through a jet of water.

3. Construct a digital Newton meter using the concept of potential divider.



Optional Subjects | OPT. II

Secondary Education Curriculum 2076
Biology
Grades: 11 Subject code: 301
Credit hrs: 5 Working hrs: 160

1 Part A: Botany

1. Biomolecules & Cell Biology

1.1 Biomolecules:Introduction and functions of: carbohydrates, proteins, lipids, nucleic acids, minerals, enzymes and
water. 4TH

1.2 Cell: Introduction of cell, concepts of prokaryotic and eukaryotic cells, detail structure of eukaryotic cells
(composition, structure and functions of cell wall, cell membrane, mitochondria, plastids, endoplasmic reticulum, golgi
bodies, lysosomes, ribosomes, nucleus, chromosomes, cilia, flagella and cell inclusions. ~ 8TH

1.3 Cell division :Concept of cell cycle, types of cell division (amitosis, mitosis and meiosis) and significances =~ 3TH

2. Floral Diversity

2.1 Introduction:Three domains of life, binomial nomenclature, five kingdom classification system (Monera, Protista,
Fungi, Plantae and Animalia); status of flora in Nepal and world representation 1TH
2.2 Fungi:General introduction and characteristic features of phycomycetes, ascomycetes, basidiomycetes and
deuteromycetes; structure and Reproduction of Mucor and Yeast, introduction of Mushrooms, poisonous and
non-poisonous mushrooms, economic importance of fungi. 3TH

2.3 Lichen:General introduction, characteristic features and economic importance of lichen. 1TH
2.4 Algae:General introduction and characteristic feature of green, brown and red algae; structure and reproduction of
Spirogyra. Economic importance of algae 2TH
2.5 Bryophyta:General introduction and characteristic features of liverworts, hornworts and moss; morphological
structure and reproduction of Marchantia. Economic importance of bryophytes 2TH
2.6 Pteridophyta:General introduction and characteristic features of pteridophytes; morphological structure and
reproduction of Dryopteris. Economic importance of pteridophytes 2TH
2.7 Gymnosperm: General introduction and characteristic features of Gymnosperms; morphology and reproduction of
Pinus. Economic importance of gymnosperm 3TH

2.8 Angiosperm:Morphology (root, stem, leaves, inflorescences, flowers and fruit); Taxonomic study: Definition,
taxonomic hierarchy, classification systems (artificial, natural and phylogenetic) of angiosperms, taxonomic description
of the families — Brassicaceae, Fabaceae, Solanaceae, and Liliaceae with economic importance 16TH

3. Introductory Microbiology
3.1 Monera:General introduction, structure of bacterial cell, mode of nutrition, bacterial growth; cyanobacteria

(blue green algae). 3TH
3.2 Virus:General introduction, structure and importance of virus, bacteriophage 1TH
3.3 Impacts of biotechnology in the field of microbiology 1TH
4. Ecology

4.1 Ecosystem ecology: Concept of ecology, biotic and abiotic factors, species interactions; concept of ecosystem,
structural and functional aspects of pond and forest ecosystem, food chain, food web, trophic level, ecological pyramids,

productivity, biogeochemical cycle - carbon and nitrogen cycles, concept of succession. 7TH
4.2 Ecological Adaptation: Concept of adaptation, hydrophytes and xerophytes. 2TH
4.3 Ecological Imbalances: Green house effects and climate change, depletion of ozone layer, acid rain and biological
invasion. 2TH

5. Vegetation: Vegetation: Introduction, types of vegetation in Nepal, concept of In-situ (protected areas) and Ex-situ
(botanical garden, seed bank) conservation. Natural environment-vegetation and human activities. 2TH



Part B: Zoology
6. Introduction to Biology

6.1 Introduction to Biology: Scope and fieldsof biology. Relation with other science. 1TH

7. Evolutionary Biology
7.1 Life and its Origin: Oparin-Haldane theory, Miller and Urey's experiment. 2TH
7.2 Evidences of evolution: Morphological, Anatomical, Paleontological, Embryological and Biochemical. 5TH
7.3 Theories of evolution: Lamarckism, Darwinism & concept of Neo Darwinism. 3TH
7.4 Human evolution: Position of man in animal kingdom. Differences between new world monkeys & old world
monkeys, apes & man. Evolution of modern man starting from anthropoid ancestor. 5TH

8. Faunal Diversity
8.1 Protista: Outline classification. Protozoa: diagnostic features and classification up to class with examples;
Paramecium caudatum, Plasmodium vivax - habits and habitat, structure, reproduction, life-cycle and economic
importance of P. falciparum. 4TH
8.2 Animalia:Level of organization, body plan, body symmetry, body cavity and segmentation in animals.
Diagnostic features and classification of the following phyla (up to class) with examples:Porifera,
Coelenterata (Cnidaria), Platyhelminthes, Aschelminthes (Nemathelminthes), Annelida, Arthropoda,
Mollusca, Echinodermata and Chordata. 10TH
Earthworm (Pheretima posthuma): Habit and habitat, External features; Digestive system (alimentary canal &
physiology of digestion), Excretory system (types of nephridia, structure and arrangement of septal nephridia), Nervous
system (central & peripheral nervous system, working mechanism) & Reproductive systems (male & female
reproductive organs), Copulation, Cocoon formation and Economic importance. 10TH
Frog (Rana tigrina): Habit and habitat, External features, Digestive system (alimentary canal, digestive glands &
physiology of digestion), Blood vascular system (structure & working mechanism of heart), Respiratory system
(respiratory organs & physiology of respiration) and Reproductive system (male & female reproductive organs).
Ureotelism

10TH
9. Biota and Environment
9.1 Animal adaptation: Aquatic (Primary & Secondary), Terrestrial (Cursorial, Fossorial & Arboreal) and Volant
adaptation. 2TH
9.2 Animal behavior: Reflex action, taxes, dominance and leadership. Fish and bird Migration. 4TH
9.3 Environmental Pollution: Sources, effects and control measures of air, water and soil pollution. Pesticides & their
effects.

3TH
10. Conservation Biology
10.1 Conservation Biology: Concept of biodiversity, biodiversity conservation, national parks, wildlife reserves, conser-

vation areas, biodiversity hotspots, wetland & Ramsar sites. 2TH
Wildlife-Importance, causes of extinction and conservation strategies. IUCN categories of threatened species- meaning
of extinct, endangered, vulnerable, rare, and threatened species. Endangered species in Nepal. 2TH

Practical Activities for Grade 11
The following are the list of practical activities for Grade 11 in Biology Botany

Unit 1: Biomolecules and Cell Biology

1. Study of tissues and diversity in shapes and sizes of plant cells (e.g. palisade cells, guard cells, parenchyma, collenchy-
ma, sclerenchyma, xylem, phloem,) through temporary/permanent slides.

2. Study of mitosis in onion root tips cells by preparing temporary slides and permanent slides.

Unit 2: Floral Diversity

3. Collect, identify different types of plants from your nearby locality and preserve them with appropriate method.

4. Collect, preserve and identify some available mushrooms. Distinguish poisonous and edible mushrooms.

5. Study and describe three locally available common flowering plants from each of the following families (Solanaceae,
Fabaceae and Liliaceae) including dissection and display of floral whorls and anther and ovary to show number of cham-
bers. Types of root (Tap and Adventitious); Stem (Herbaceous and woody); Leaf (arrangement, shape, venation, simple
and compound). 6. Study and identification of different types of inflorescence.

Unit 3: Introductory Microbiology
7. Culture the given sample of soil and study the microorganisms present in it.



Unit 4: Ecology

8. Study the biotic and abiotic factors of a pond as an ecosystem.

9. Determine the population density of plants of given area by quadrate method.

10. Collect and study soil from at least two different sites and study them for texture, moisture content, pH and water
holding capacity of soil. Correlate with the kinds of plants found in them.

11. Study of plant population density by quadrate method.

Unit 5: Vegetation

12. Study of the specimens and identification with reasons- Bacteria, Oscillatoria, Spirogyra, Rhizopus, mushroom, yeast,
liverwort, moss, fern, pine, one monocotyledonous plant and one dicotyledonous plant and one lichen.

Zoology
Unit 6: Introduction to Biology

13. Study parts of a compound microscope.

Unit 7: Evolutionary Biology
14. Study of the evidences of evolution through fossils (for example saligram).

Unit 8: Faunal Diversity

15. Study of specimens and identification with reasons- Amoeba, Hydra, Liverfluke, Ascaris, leech, earthworm, prawn,
silkworm, honeybee, snail, starfish, shark, rohu, frog, lizard, pigeon and rabbit.

16. Dissect and study the alimentary canal of the earthworm, frog and rabbit.

Unit 9: Biota and Environment
17. To study the biotic and abiotic components of pond or any other ecosystems nearby you

Unit 10: Conservation Biology
18. Find out the new strategies for conserving biodiversity in the context of Nepalese development.

*

Sample project work for grade 11 in Biology

1. Collect the sample of cryptogams (Algae, Bryophytes, Pteridophytes) and study their characteristics.

2. Observe and compare the morphological adaptation of hydrophytes, xerophytes and xerophytes.

3. Prepare a report on local varieties and improved varieties of crops and vegetables in your area.

4. Visit the forest or vegetation types in your nearby area and prepare a report on it.

5. Prepare a report on the role of botanical garden in conservation of plants in Nepal

6. Survey any locality regarding any topics related to theory course of Biology (visit to zoological museum/zoo/protected
areas/natural habits- forest/lake or river) and writing a report of it.

7. Prepare a report on causes and consequences of environmental pollution in your locality.

8. Observe different cultivation methods of Mushroom and prepare a report on it.

9. Look for resources like library, journals, web surfing, field observations etc and study present status and scope of Bio-
technology in Nepal.



Optional Subjects | OPT. II
Secondary Education Curriculum 2076
Computer Science

Grades: 11 and 12 Subject code: Com. 331 (Grade 11)
Credit hrs: 5 Working hrs: 160
1 Computer system 20TH

1.1 Introduction of computer
1.1.1 Definition, characteristics and application of computer
1.1.2 Evolution of computer technology
1.1.3 Measurement unit of processing speed and storage unit
1.1.4 Super, Mainframe, Mini and Microcomputers
1.1.5 Mobile Computing and its Application
1.2 Computer system and I/O devices
1.2.1 Concept of computer architecture and organization
1.2.2 Components of computer system: input unit, output unit, processing unit, memory unit and
storage
1.2.3 Microprocessor: basic concepts, clock speed, word length, components and functions
1.2.4 Bus System: data bus, address bus and control bus
1.2.5 Primary memory: Definition, RAM, ROM, Cache, Buffer, types of RAM and ROM
1.2.6 Secondary Memory: Definition, Magnetic Disk, Flash Memory, Optical Disk, External Storage
Device and memo stick
1.2.7 Input Devices — Keyboard, Mouse, Scanner, Light Pen, OMR, OCR, BCR, MICR, Scanner, Touch
Screen, Microphone and Digital Camera.
1.2.8 Output Devices: Monitor (LCD, LED), Printer (Dot Matrix, Inkjet, Laser), Speaker
1.2.9 Hardware Interfaces: Parallel Port, Serial Port, USB Ports, HDMI and Expansion Slots
2 Number system and conservation Boolean Logic 11TH
2.1 Number System and conversion
2.1.1 Decimal, Binary, Octal, Hexadecimal Number System & conversion
2.1.2 Calculation in binary addition, subtraction
2.1.3 One’s and Two's complement methods of binary subtraction
2.2 Logic Function and Boolean algebra
2.2.1 Introduction to Boolean algebra
2.2.2 Introduction to Boolean values, truth table, Boolean expression and Boolean function.
2.2.3 Logic Gates —AND, OR, NOT, NAND, NOR, XOR and XNOR - its definition, truth table, logic
symbol, logic function
2.2.4 Laws of Boolean algebra — Boolean identities, Complement Laws, Identity, Commutative,
Associative and Distributive
2.2.5 Statement and verification of Laws of Boolean algebra using truth table
3 Computer Software and Operating System 12TH
3.1 Concept of Software
3.1.1 Definition of software
3.1.2 Categories of software: System, Utility, Application, Web Based, Mobile Apps
3.2 Concept of Operating System
3.2.1 Introduction to Operating System
3.2.2 Role of Operating System
3.2.3 Functions of an Operating System
3.2.4 Operating system terminology: multiprogramming, multitasking, multiprocessing and distributed
3.3 Windows Operating System
3.3.1 Introduction to GUI based Operating system and its features
3.3.2 Working in Desktop Application and Window Environment
3.3.3 Manage Files and Folders with File Explorer
3.3.4 Customize the start screen and desktop



3.3.5 Installing and removing devices
3.3.6 Manage passwords and privacy levels
3.3.7 Use of control panel, system tools and accessories
3.4 Open sources and Mobile Operating System
3.4.1 Concept of Open Sources Operating System
3.4.2 Introduction to Linux and UNIX
3.4.3 Linux Distributions
3.4.4 Concept of Mobile Operating System
3.4.5 Types of Mobile Operating System
4 Application Package 5TH
4.1 Introduction to Office Package — Word processor, Presentation tool, spreadsheet package, database
management system;
4.2 Introduction to domain-specific tools - school management system, inventory management system,
payroll system, financial accounting, hotel management, weather forecasting system.
5 Programming Concepts & Logics 8TH
5.1 Programming Concept
5.1.1 Introduction to programming languages
5.1.2 Low level, High level, 4 GL programming languages
5.1.3 Compiler, Interpreter and Assembler
5.1.4 Syntax, Semantic and Runtime errors
5.1.5 Control Structures: Sequence, Selection and Iteration
5.1.6 Program Design tools — Algorithm, Flowchart and Pseudocode
5.1.7 Absolute binary, BCD, ASCII and Unicode
5.2 C Programming Languages
5.2.1 Introduction and features of C Language
5.2.2 Structure of C program
5.2.3 C Preprocessor and Header Files
5.2.4 Character Set used in C
5.2.5 Use of Comments
5.2.6 Identifiers, Keywords and Tokens
5.2.7 Basic Data Types in C
5.2.8 Constants and Variables
5.2.9 Type of Specifier
5.2.10 Simple and Compound Statements
5.2.11 Operators and Expressions: arithmetic, relational, logical, assignment, unary and conditional
operators
5.2.12 Input/output (I/O) Functions
5.2.13 Selection Control Statement: Decisions
(if, if-else, if-else-if, nested and, switch)
5.2.14 Iteration Control Statement: Looping
(while, do while, for nested)
5.2.15 Array: definition, types (1D and 2D), matrix addition and subtraction
5.2.16 String: definition and string function: strlen(), strcat(), strcmp(), strrev(), strcpy(), strlwr(),
strupr()
6 Web Technology I 8TH
6.1 Introduction: Web development introduction
6.2 Web browsers and search Engines
6.3 Overview of various internet & web technologies
6.4 Content Management System (CMS)
6.4. HTML: The Language of the Web
6.4.1 Objectives
6.4.2 Structure of HTML
6.4.3 Published and Hosting



6.4.4 HTML Tags vs. Attributes
6.4.5. Basic Tags of HTML: HTML, HEAD, TITLE, BODY (Setting the Fore color and Background color,
Background Image, Background Sound)
6.4.6 Heading tag (H1 to H6) and attributes(ALIGN),
6.4.7 FONT tag and Attributes (Size: 1 to 7 Levels, BASEFONT, SMALL, BIG,COLOR)
6.4.8 Paragraph Formatting (P)
6.4.9 Break Line BR
6.4.10. Comment in HTML (<! >)
6.4.11. Formatting Text (B, I, U, Mark, Sup, Sub, EM, BLOCKQUOTE, PREFORMATTED)
6.4.12. Ordered List- OL (LI, Type- 1, I, A, a; START,VALUE)
6.4.13. Unordered List - UL (Bullet Type- Disc, Circle, Square, DL, DT, DD) 6.4.14 ADDRESS Tag
Creating Links: Link to other HTML documents or data objects
Links to other places in the same HTML documents
Links to places in other HTML documents
Anchor Tag and Hyperlink
6.4.15. Tables: Creating Tables using TH, TR and TD tags
6.4.16 Forms: Creating form using Textbox, radio, checkbox, text area, button
6.4.17 Introduction to HTML 5 Elements including audio, embed, source, track and video attributes
6.4.18 HTML 5 Graphics using canvas and svg tags
6.4.19 Concept of domain name and web hosting
6.5 Cascading Style Sheets
6.5.1 Introduction to Cascading Style Sheet(CSS)
6.5.2 Inline CSS
6.5.3 Embedded CSS
6.5.4 External CSS
7 Multimedia 6TH
7.1 Introduction to Multimedia
7.2 Component of Multimedia: Text, Graphics, Audio, Video and Animation
7.3 Application of Multimedia
8 Information Security and Cyber Law 10
8.1 Digital society and computer ethics
8.2 Concept of Information security
8.3 Concept of Cybercrime
8.4 Malicious software and Spam
8.5 Protection from cybercrime
8.6 Intellectual Property Right
8.7 Concept of Digital Signature
8.8 Concept of Cyber Law in Nepal
8.9 ICT Policy in Nepal

5. Suggested Practical/Project
Activities: a) Suggested Practical

Grade 11
S.N. Content Area Tasks Working
Hour
1 Number system and conservation | Use Simulator : Demonstrate Logic Gates and its 3

Boolean Logic expression using simulator

With Window OS or Linux platform:

Working in Desktop Application and Window Environment
Manage files and folders with file explorer

Customize the start screen and desktop 8
Installing and removing devices

Manage passwords and privacy levels

Use of control panel, system tools and accessories

Computer Software and operating
system




Application Package

Application Package (Word Processor, Spreadsheet and
Presentation)
1.Word processor
Basic terms of word processing
Creating document and environment
Formatting text and paragraphs
Spelling grammar, thesaurus, comments
Managing lists and tables
Inserting graphic objects
Controlling page appearance
Performing a mail merge
Preparing to publish a document
Levels and table of contents
Export documents: PDF
2. Spread Sheet
Basic fundamentals of Spread Sheet
Entering data, cell manage, concept of cell references
Formatting a worksheet
Creating and working with charts
Managing workbooks
General functions and formulas
Data filter and sorting
Pivot tables and pivot chart
Working with other objects
Printing worksheets
3. Presentation
Basic fundamental of presentation
Create presentation slides
Design and formatting presentation
Animation and custom animation
Transition of presentation
Working with tables, graphics and word art
Working with graphs and organization charts
Working with multimedia

25

Programming Concepts and
Logics

- Input/output (I/O) Functions

- Selection Control Statement: Decisions (if, if-else, if-else-if,
nested and, switch)

- Iteration Control Statement: Looping (while, do while, for
nested)

- Array: definition, types (1D and 2D), matrix

- addition and subtraction

- String: definition and string function : strlen(),

- strcat(), strcmp(), strrev(), strcpy(), strlwr(), strupr()

14

Web Technology

- Practices on HTML 4 using basic Tags of HTML,
<H1>, <FONT>, <P>, <BR>, <!>, <OL>, <UL>,
<A>, <img>, <table>, <form>

- Practices on HTML 5 including audio, embed, source, track
and video attributes, Graphics using canvas and svg tags

- Practice on cascading Style Sheets including
- Inline, Embedded, External CSS

15

Multimedia

Graphics (Photo and image editing)

Image capture, resize, crop, add layer, save in
different format

Audio recording, editing and save in different
format using mobile

Video recording, spilt, save in differ format

15

Total

80




b) Suggested project work Grade-wise sample project works are suggested below. Grade 11
1. Prepare basic computer system devices and peripheral specifications of your personal computer.
2. Write a report on "Major cyber bullying in Nepal" with real examples and suggest the preventing measures
3. Conduct a survey to identify the popular search engines (any 5) and its features.
4. Develop the real life project on Office Package or web technology

Student Evaluation

Evaluation is an integral part of learning process. Both formative and summative modes of evaluation are emphasized.
Formative evaluation will be conducted so as to provide regular feedback for students. Class tests, unit tests, oral ques-
tion-answer, home assignment etc., are some ways of conducting formative evaluation. There will be separate evaluation
of theoretical and practical learning. Summative evaluation embraces internal evaluation including evaluation of project/
research work or innovative work, theoretical examination and practical examination.

a) Internal Evaluation

Internal evaluation is both formative and summative. For summative purpose it covers 25% of total weightage. Project
work assessment is the internal assessment of reports and presentation of their project works either individually or group
basis. In case of group presentation, every member of the group should submit a short reflection on the presented report
in their own language. The criteria for internal evaluation are given in the table.

S.N. Criteria Marks
| Classroom participation (Daily attendance, home assignment and classwork, participation in 3
" |learning, participation in other activities)
Trimester exam (3 marks from each trimester exam) 6
3. | Project work, project report and presentation 16
Total 25

b) External Evaluation

External evaluation covers 75 % of total weightage. External evaluation consists of both the practical and written ex-
amination. The practical examination carries 25% and written examination carries 50%. Practical examination will be
conducted in the presence of examiners. Practical evaluation must cover all the practical course areas and the criteria for
Practical evaluation are in the table given below.

S.N. Criteria Marks
Writing process of given practical task 5
Demonstration of practical task 15

3. | Vivavoce 5
Total 25




Optional Subject | OPT. 111
Secondary Education Curriculum 2076
Chemistry
Grades: 11 Subject code: 201
Credit hrs: 5 Working hrs: 160
TH
Content Area: General and Physical Chemistry
1. Foundation and Fundamentals 2
1.1 General introduction of chemistry
1.2 Importance and scope of chemistry
1.3 Basic concepts of chemistry (atoms, molecules, relative masses of atoms and molecules, atomic mass
unit ( amu), radicals, molecular formula, empirical formula )
1.4 Percentage composition from molecular formula
2. Stoichiometry 8
2.1 Dalton’s atomic theory and its postulates
2.2 Laws of stoichiometry
2.3 Avogadro’s law and some deductions
2.3.1 Molecular mass and vapour density
2.3.2 Molecular mass and volume of gas
2.3.3 Molecular mass and no. of particles
2.4 Mole and its relation with mass, volume and number of particles
2.5 Calculations based on mole concept 2.6 Limiting reactant and excess reactant
2.7 Theoretical yield, experimental yield and % yield
2.8 Calculation of empirical and molecular formula from % composition (Solving related numerical
problems)
3. Atomic Structure 8
3.1 Rutherford's atomic model
3.2 Limitations of Rutherford's atomic model
3.3 Postulates of Bohr’s atomic model and its application 3.4 Spectrum of hydrogen atom
3.5 Defects of Bohr’s theory
3.6 Elementary idea of quantum mechanical model: de Broglie's wave equation
3.7 Heisenberg's Uncertainty Principle
3.8 Concept of probability
3.9 Quantum Numbers
3.10 Orbitals and shape of s and p orbitals only
3.11 Aufbau Principle
3.12 Pauli’s exclusion principle
3.13 Hund’s rule and electronic configurations of atoms and ions (up to atomic no. 30)
4. Classification of elements and Periodic Table 5
4.1 Modern periodic law and modern periodic table
4.1.1 Classification of elements into different groups, periods and blocks
4.2 ITUPAC classification of elements 4.3 Nuclear charge and effective nuclear charge
4.4 Periodic trend and periodicity
4.4.1 Atomic radii
4.4.2 Ionic radii
4.4.3 Jonization energy
4.4.4 Electron affinity
4.4.5 Electronegativity
4.4.6 Metallic characters (General trend and explanation only)
5. Chemical Bonding and Shapes of Molecules 9
5.1 Valence shell, valence electron and octet theory
5.2 Ionic bond and its properties
5.3 Covalent bond and coordinate covalent bond



5.4 Properties of covalent compounds
5.5 Lewis dot structure of some common compounds of s and p block elements
5.6 Resonance 5.7 VSEPR theory and shapes of some simple molecules (BeF2, BF3, CH4, CH3Cl, PCI5,
SF6, H20,NH3,CO2,H2S, PH3)
5.8 Elementary idea of Valence Bond Theory
5.9 Hybridization involving s and p orbitals only
5.10 Bond characteristics:
5.10.1 Bond length
5.10.2 Ionic character
5.10.3 Dipole moment
5.11 Vander Waal’s force and molecular solids
5.12 Hydrogen bonding and its application
5.13 Metallic bonding and properties of metallic solids
6. Oxidation and Reduction 5
6.1 General and electronic concept of oxidation and reduction
6.2 Oxidation number and rules for assigning oxidation number
6.3 Balancing redox reactions by oxidation number and ion-electron (half reaction) method
6.4 Electrolysis
6.4.1 Qualitative aspect
6.4.2 Quantitative aspect(Faradays laws of electrolysis)
7. States of Matter 8
7.1 Gaseous state
7.1.1 Kinetic theory of gas and itspostulates
7.1.2 Gas laws
7.1.2.1 Boyle’s law and Charles' law
7.1.2.2 Avogadro's law
7.1.2.3 Combined gas equation
7.1.2.4 Dalton's law of partial pressure
7.1.2.5 Graham's law of diffusion
7.1.3 Ideal gas and ideal gas equation
7.1.4 Universal gas constant and its significance
7.1.5 Deviation of real gas from ideality (Solving related numerical problems based on gas laws)
7.2 Liquid state
7.2.1 Physical properties of liquids
7.2.1.1 Evaporation and condensation
7.2.1.2 Vapour pressure and boiling point
7.2.1.3 Surface tension and viscosity (qualitative idea only)
7.2.2 Liquid crystals and their applications
7.3 Solid state
7.3.1 Types of solids
7.3.2 Amorphous and crystalline solids
7.3.3 Efflorescent, Deliquescent and Hygroscopic solids
7.3.4 Crystallization and crystal growth
7.3.5 Water of crystallization
7.3.6 Introduction to unit crystal lattice and unit cell
8. Chemical equilibrium 3
8.1 Physical and chemical equilibrium
8.2 Dynamic nature of chemical equilibrium
8.3 Law of mass action
8.4 Expression for equilibrium constant and its importance 8.5 Relationship between Kp and Kc
8.6 Le Chatelier’s Principle (Numericals not required)



Content Area: Inorganic Chemistry
9. Chemistry of Non-metals 4
9.1 Hydrogen
9.1.1 Chemistry of atomic and nascent hydrogen
9.1.2 Isotopes of hydrogen and their uses
9.1.3 Application of hydrogen as fuel
9.1.4 Heavy water and its applications
9.2 Allotropes of Oxygen
9.2.1 Definition of allotropy and examples
9.2.2 Oxygen: Types of oxides (acidic, basic, neutral, amphoteric, peroxide and mixed oxides)
9.2.3 Applications of hydrogen peroxide
9.2.4 Medical and industrial application of oxygen
9.3 Ozone
9.3.1 Occurrence
9.3.2 Preparation of ozone from oxygen
9.3.3 Structure of ozone
9.3.4 Test for ozone
9.3.5 Ozone layer depletion (causes,effects and control measures)
9.3.6 Uses of ozone
9.4 Nitrogen 5
9.4.1 Reason for inertness of nitrogen and active nitrogen
9.4.2 Chemical properties of ammonia [ Action with CuSO4 solution, water, FeCl3 solution,
Conc. HCl, Mercurous nitrate paper, O2 ]
9.4.3 Applications of ammonia
9.4.4 Harmful effects of ammonia
9.4.5 Oxy-acids of nitrogen (name and formula)
9.4.6 Chemical properties of nitric acid [HNO3 as an acid and oxidizing agent (action with zinc,
magnesium, iron, copper, sulphur, carbon, SO2 and H2S) 9.4.7 Ring test for nitrate ion
9.5 Halogens 5
9.5.2 Comparative study on preparation (no diagram and description is required),
9.5.2.1 Chemical properties [with water,alkali, ammonia, oxidizing character, bleaching action]
and
9.5.3 Test for CI2, Br2 and 12
9.5.4 Comparative study on preparation (no diagram and description is required), properties (
reducing strength, acidic nature and solubility) and uses of haloacids (HCI, HBr and HI)
9.6 Carbon 3
9.6.1 Allotropes of carbon (crystalline and amorphous) including fullerenes (structure, general
properties and uses only)
9.6.2 Properties (reducing action, reaction with metals and nonmetals) and uses of carbon
monoxide
9.7 Phosphorus
9.7.1 Allotropes of phosphorus (name only)
9.7.2 Preparation (no diagram and description is required), properties ( basic nature ,reducing
nature , action with halogens and oxygen) and uses of phosphine
9.8 Sulphur 5
9.8.1 Allotropes of sulphur (name only) and uses of sulphur
9.8.2 Hydrogen sulphide (preparation from Kipp's apparatus with diagram,) properties (Acidic
nature, reducing nature, analytical reagent) and uses
9.8.3 Sulphur dioxide its properties (acidic nature, reducing nature, oxidising nature and
bleaching action) and uses
9.8.4 Sulphuric acid and its properties (acidic nature, oxidising nature, dehydrating nature) and
uses
9.8.5 Sodium thiosulphate (formula and uses)



10 Chemistry of Metals 5

10.1 Metals and Metallurgical Principles

10.1.1 Definition of metallurgy and its types (hydrometallurgy, pyrometallurgy, electrometallurgy)

10.1.2 Introduction of ores

10.1.3 Gangue or matrix, flux and slag, alloy and amalgam

10.1.4 General principles of extraction of metals (different processes involved in metallurgy) -
concentration, calcination and roasting, smelting, carbon reduction, thermite and
electrochemical reduction

10.1.5 Refining of metals (poling and electro-refinement)

10.2 Alkali Metals 5

10.2.1 General characteristics of alkali metals

10.2.2 Sodium [extraction from Down's process, properties (action with Oxygen, water, acids nonmetals
and ammonia) and uses]

10.2.3 Properties (precipitation reaction and action with carbon monooxide) and uses of sodium
hydroxide 10.2.4 Properties (action with CO2, SO2, water, precipitation reactions) and uses of
sodium carbonate

10.3 Alkaline Earth Metals

10.3.1 General characteristics of alkaline earth metals

10.3.2 Molecular formula and uses of (quick lime, bleaching powder, magnesia, plaster of paris and
epsom salt) 10.3.3 Solubility of hydroxides, carbonates and sulphates of alkaline earth metals
(general trend with planation)

10.3.4 Stability of carbonate and nitrate of alkaline earth metals (general trend with explanation)

11. Bio-inorganic Chemistry 3

Introduction to Bio-inorganic Chemistry

11.1 Introduction

11.2 Micro and macro nutrients

11.3 Importance of metal ions in biological systems (ions of Na, K, Mg, Ca, Fe, Cu, Zn, Ni, Co, Cr)

11.4 Ton pumps (sodium-potassium and sodium-glucose pump)

11.5 Metal toxicity (toxicity due to iron, arsenic, mercury, lead and cadmium)

Content Area: Organic Chemistry
12 Basic Concept of Organic Chemistry 6

12.1 Introduction to organic chemistry and organic compounds

12.2 Reasons for the separate study of organic compounds from inorganiccompounds

12.3 Tetra-covalency and catenation properties of carbon

12.4 Classification of organic compounds

12.5 Alkyl groups, functional groups and homologous series

12.6 Idea of structural formula, contracted formula and bond line structural formula

12.7 Preliminary idea of cracking and reforming, quality of gasoline, octane number, cetane number and
gasoline additive

13 Fundamental Principles of Organic Chemistry 10

13.1 IUPAC Nomenclature of Organic Compounds (upto chain having 6- carbon atoms)

13.2 Qualitative analysis of organiccompounds (detection of N, S and halogens by Lassaigne's test)

13.3 Isomerism in Organic Compounds

13.4 Definition and classification of isomerism

13.5 Structural isomerism and its types: chain isomerism, position isomerism, functional isomerism,
metamerism and tautomerism

13.6 Concept of geometrical isomerism (cis & trans) & optical isomerism (d & 1 form)

13.7 Preliminary Idea of Reaction Mechanism
13.7.1 Homolytic and heterolytic fission
13.7.2 Electrophiles, nucleophiles and free- radicals
13.7.3 Inductive effect: +I and -I effect
13.7.4 Resonance effect: +R and -R effect



14. Hydrocarbons 8
14.1 Saturated Hydrocarbons (Alkanes)
14.1.1 Alkanes: Preparation from haloalkanes (Reduction and Wurtz reaction), Decarboxylation,
Catalytic hydrogenation of alkene and alkyne
14.1.2 Chemical properties: Substitution reactions (halogenation, nitration & sulphonation only),
oxidation of ethane
14.2 Unsaturated hydrocarbons (Alkenes & Alkynes)
14.2.1 Alkenes: Preparation by Dehydration of alcohol, Dehydrohalogenation, Catalytic hydrogenation
of alkyne
14.2.1.1 Chemical properties: Addition reaction with HX (Markovnikov’s addition and peroxide effect),
H20, O3, H2S04 only
14.3 Alkynes: Preparation from carbon and hydrogen, 1,2 dibromoethane, chloroform/iodoform only
14.3.1 Chemical properties: Addition reaction with (H2, HX, H20), Acidic nature (action with Sodium,
ammoniacal AgNO3 and ammoniacal Cu2CI2)
14.4 Test of unsaturation (ethene & ethyne): bromine water test and Baeyer's test
14.5 Comparative studies of physical properties of alkane, alkene and alkyne
14.6 Kolbe's electrolysis methods for the preparation of alkane, alkene and alkynes
15. Aromatic Hydrocarbons 6
15.1 Introduction and characteristics of aromatic compounds
15.2 Huckel's rule of aromaticity
15.3 Kekule structure of benzene
15.4 Resonance and isomerism
15.5 Preparation of benzene from decarboxylation of sodium benzoate, phenol, and ethyne only
15.6 Physical properties of benzene
15.7 Chemical properties of benzene: Addition reaction: hydrogen, halogen, Electrophilic substitution
reactions: orientation of benzene derivatives (o, m & p), nitration, sulphonation, halogenations, Friedal
Craft's reaction (alkylation and acylation), combustion of benzene ( free combustion only) and uses
Content Area: Applied Chemistry
Unit: 16 Fundamentals of Applied Chemistry 4
16.1 Fundamentals of Applied Chemistry
16.1.2 Chemical industry and its importance
16.1.3 Stages in producing a new product
16.1.4 Economics of production
16.1.5 Cash flow in the production cycle
16.1.6 Running a chemical plant
16.1.7 Designing a chemical plant
16.1.7 Continuous and batch processing
16.1.8 Environmental impact of the chemical industry

Unit: 17 Modern Chemical Manufactures 11

17.1 Modern Chemical Manufactures (principle and flow sheet diagram only)

17.1.1 Manufacture of ammonia by Haber's process,

17.1.2 Manufacture of nitric acid by stwald's process,

17.1.3 Manufacture of sulphuric acid by contact process,

17.1.4 Manufacture of sodium hydroxide by Diaphragm Cell

17.1.5 Manufacture of sodium carbonate by ammonia soda or Solvay process

17.2 Fertilizers (Chemical fertilizers, types of chemical fertilizers, production of urea with flow-sheet

diagram)

5. Practical Portion (32 Teaching hours)
The practical work that students do during their course is aimed at providing them learning opportunities to
accomplish competency of the curriculum as well as reinforcing their learning of the theoretical subject con-
tent. This part of the curriculum focuses more on skill development than knowledge building. Students must
spend lots of time for working with chemical materials. Observations and investigations can enhance student



learning. Project work may consist of activities designed to demonstrate the concepts and ideas through
collecting, processing, analyzing and communicating data. Students should learn to,

« collect and identify

* preserve

o dissect

o draw figure, chart, preparing models, slides etc

« handle the equipment, instruments and laboratory handling with experimentation

o draw conclusion Students should perform at least 10 experiments, either listed below or designed by
teacher, so that no more than three experiments come from the same categories mentioned below.

List of Experiments for grade 11

A. Experiments based on laboratory techniques:

1. To separate the insoluble component in pure and dry state from the given mixture of soluble and insoluble
solids (NaCl, sand and camphor).

2. To separate a mixture of two soluble solids by fractional crystallization (KNO3 + NaCl).

3. To prepare a saturated solution of impure salt and obtain the pure crystal of the same salt by crystallization.
4. To separate the component of a mixture of two insoluble solids (one being soluble in dil. acids).

5. To determine the number of water of crystallization of hydrated crystals.

6. To determine the volume occupied by 1 mole of hydrogen gas at NTP. (Wt of Mg = ......g).

7. To obtain pure water from given sample of impure water (Distillation).

B. Experiments to study the different types of reactions (Neutralization, Precipitation, Redox reaction and
Electrolysis):
8. To carry out the following chemical reactions, represent them in molecular as well as ionic forms and write
the colour of the products formed:

a. Ferrous sulphate solution + ammonia solution

b. Ferric chloride solution + ammonia solution

c. Copper sulphate solution + sodium hydroxide solution (heat the mixture)

d. Copper sulphate solution + ammonia solution (add ammonia drop by drop at first and then excess)

e. Ferric chloride solution + potassium ferrocyanide solution

f. Ferrous sulphate solution + potassium ferricyanide solution

g. Copper sulphate solution + potassium iodide solution

h. Potassium chromate + silver nitrate solution

i. Barium chloride solution + silver nitrate solution

j. Dilute sulphuric acid + barium chloride solution

9. To perform precipitation reaction of BaCl2and H2SO4 and obtain solid BaSO4.

10. To neutralize sodium hydroxide with hydrochloric acid solution and recover the crystal of sodium chloride.
11. To test the ferrous ions in the given aqueous solution and oxidise it to ferric ion, (Ferrous and Ferric ion)
(Redox Reaction)

12. To study the process of electrolysis and electroplating.

C. Experiments on quantitative analysis:

13. To determine the weight of given piece of Mg by hydrogen displacement method.

14. To determine the solubility of the given soluble solid at laboratory temperature.

15. To determine the relative surface tension of unknown liquid by drop count method.

16. To study the rate of flow of liquid through Ostwald’s viscometer and determine the relative viscosity of
unknown liquid.

17. To determine the molecular weight of given metal carbonate (M2CO3).



D. Experiments on preparation of gas and study of properties:
18. To prepare and collect hydrogen gas and study the following properties;
a. Solubility with water, colour, odour;
b. Litmus test;
c. Burning match stick test; and d. Reducing properties of nascent hydrogen.
19. To prepare and collect ammonia gas and investigate the following properties:
a. Solubility with water, colour and odour;
b. Litmus test;
c. Action with copper sulphate solution phenolphathalein solution
d. Action with mercurous nitrate paper.
20. To prepare carbon dioxide gas and investigate the following properties:
a. Solubility, colour and odour;
b. Litmus paper test;
c. Lime water test;
d. Action with burning magnesium ribbon.
21. To study the properties of hydrogen sulphide (physical, analytical and reducing).
22. To study the following properties of sulphuric acid:
a. Solubility with water;
b. Litmus paper test;
c. Precipitating reaction;
d. Dehydrating reaction.
e. Experiments on qualitative analysis:
23. To detect the basic radical of the given salt by dry way and the acid radical by dry and wet ways in its
aqueous solution. Basic radicals: Zn++, Al+++, Mg++, Ca++, Acid radicals: CO3--, SO4--, NO3-Br-, I-, Cl- 24.
To detect the presence of Cl-, SO4- - and CO3- - in the given sample of tap water and distilled water.

List of Sample project works for grade 11

1. Observe in your surroundings (kitchen, school, shop, etc.) and make a possible list of organic and inorganic

compounds. How are they different? Why is it necessary to study them separately, put your argument?

2. Study of the methods of purification of water.

3. Testing the hardness of drinking water from different sources and the study of cause of hardness.

4. Study of the acidity of different samples of the tea leaves.

5. Preparation of molecular models using stick and clay.

6. Study of adulteration of food materials.

7. Study of application and adverse effects of pesticides on human health.

8. Study of use and adverse effects of plastics on environment.

9. Analysis of soil samples. (elaboration need pH, humus content)

10. Investigation on corrosion and rusting on iron.

11. Comparison of ground and surface water quality of a given place-colour, odour, pH, conductivity, turbidity
etc.

12. Design and development of water filter (Charcoal filter with sand can be designed and water quality can be

monitored). Note: Students are free to choose any topic listed in this curriculum or a topic suggested by teacher

provided that it is within the theoretical contents of the syllabus. However, repetition of topic should be

discouraged.



Extra Optional Subject | OPT. IV

Secondary Education Curriculum 2076
Maths
Grades: 11 Subject code: 401
Credit hrs: 5 Working hrs: 160

Content area
1. Algebra 34TH

1.1 Logic and Set: introduction of Logic, statements, logical connectives, truth tables, basic laws of logic,
theorems based on set operations.

1.2 Real numbers: field axioms, order axioms, interval, absolute value, geometric representation of real
numbers.

1.3 Function: Review, domain & range of a function, Inverse function, composite function, functions of
special type, algebraic (linear, quadratic & cubic), Trigonometric, exponential, logarithmic)

1.4 Curve sketching: odd and even functions, periodicity of a function, symmetry (about origin,
x-and y-axis), monotonicity of a function, sketching graphs of polynomials and some rational
functions (, , ,ax+bx+c,ax ), Trigonometric, exponential, logarithmic function (simple cases only)

1.5 Sequence and series: arithmetic, geometric, harmonic sequences and series and their properties A.M,
G.M, H.M and their relations, sum of infinite geometric series.

1.6 Matrices and determinants: Transpose of a matrix and its properties, Minors and cofactors, Adjoint,
Inverse matrix, Determinant of a square matrix, Properties of determinants (without proof)

1.7 Complex number: definition imaginary unit, algebra of complex numbers, geometric representation,
absolute value (Modulus) and conjugate of a complex numbers and their properties, square root of a
complex number, polar form of complex numbers.

2. Trigono metry 8TH
2.1 Properties of a triangle (Sine law, Cosine law, tangent law, Projection laws, Half angle laws).
2.2 Solution of triangle(simple cases)

3. Analytic Geometry 14TH

3.1 Straight Line: length of perpendicular from a given point to a given line. Bisectors of the angles
between two straight lines. Pair of straight lines: General equation of second degree in x and y,
condition for representing a pair of lines. Homogenous second-degree equation in x and y. angle
between pair of lines. Bisectors of the angles between pair of lines.

3.2 Circle: Condition of tangency of a line at a point to the circle, Tangent and normal to a circle.

3.3 Conic section: Standard equation of parabola, equations of tangent and normal to a parabola at a
given point.

4. Vectors 8TH

4.1 Vectors: collinear and non collinear vectors, coplanar and noncoplanar vectors, linear combination
of vectors,

4.2 Product of vectors: scalar product of two vectors, angle between two vectors, geometric
interpretation of scalar product, properties of scalar product, condition of perpendicularity.

5. Statistics & Probability 10TH

5.1 Measure of Dispersion: introduction, standard deviation), variance, coefficient of variation, Skewness
(Karl Pearson and Bowley)

5.2 Probability: independent cases, mathematical and empirical definition of probability, two basic laws
of probability(without proof).

6. Calculus 32

6.1 Limits and continuity: limits of a function, indeterminate forms. algebraic properties of limits
(without proof), Basic theorems on limits of algebraic, trigonometric, exponential and logarithmic
functions, continuity of a function, types of discontinuity, graphs of discontinuous function.

6.2 Derivatives: derivative of a function, derivatives of algebraic, trigonometric, exponential and
logarithmic functions by definition (simple forms), rules of differentiation. derivatives of
parametric and implicit functions, higher order derivatives, geometric interpretation of derivative,
monotonicity of a function, interval of monotonicity, extreme of a function, concavity, points of



inflection, derivative as rate of measure.

6.3 Anti-derivatives: anti-derivative. integration using basic integrals, integration by substitution and
by parts methods, the definite integral, the definite integral as an area under the given curve, area
between two curves.

7. Computa tional Methods 10TH

7.1 Linear programming Problems: linear programming problems(LPP), solution of LPP by simplex
method (two variables)

7.2 Numerical computation Characteristics of numerical computation, accuracy, rate of convergence,
numerical stability, efficiency

8. Mechanics Or Mathematics for Economics and Finance 12TH

8.1 Statics: Forces and resultant forces, parallelogram law of forces, composition and resolution of forces,
Resultant of coplanar forces acting on a point, Triangle law of forces and Lami's theorem.

8.2 Dynamics: Motion of particle in a straight line, Motion with uniform acceleration, motion under the
gravity, motion down a smooth inclined plane. The concepts and theorem restated and formulated
as application of calculus

8.3 Mathematics for economics and finance: Mathematical Models and Functions, Demand and supply,
Cost, Revenue, and profit functions, Elasticity of demand, supply and income , Budget and Cost Con
straints, Equilibrium and break even

Sample project works/mathematical activities for grade 11 34TH

1. Take a square of arbitrary measure assuming its area is one square unit. Divide it in to four equal parts and
shade one of them. Again take one not shaded part of that square and shade one fourth of it. Repeat the same
process continuously and find the area of the shaded region.

2. Write two simple statements related to mathematics and write four compound statements by using them.

3. Prepare a model to illustrate the values of sine function and cosine function for different angles which are
multiples of /2 and .

4. Verity the sine law by taking particular triangle in four quadrants.

5. Prepare a concrete material to show parabola by using thread and nail in wooden panel.

6. Verify that the equation of a line passing through the point of intersection of two lines alx + bly + c1 = 0 and
a2x + b2y + c2 = 0 is of the form (alx + bly + c1) + K(a2x + b2y + ¢2) = 0.

7. Prepare a model and verify that angle in a semi-circle is a right angle by using vector method.

8. Geometrically interpret the scalar product of two vectors.

9. Collect the scores of grade 10 students in mathematics and English from your school.a. Make separate fre-
quency distribution with class size 10. b. Which subject has more uniform/consistent result? c. Make the group
report and present.

10. Roll two dices simultaneously 20 times and list all outcomes. Write the events that the sum of numbers on
the top of both dice is a) even b) odd in all above list. Examine either they are mutually exclusive or not. Also
find the probabilities of both events.

11. Collect the data of age of more than 100 peoples of your community. a. Make continuous frequency distri-
butions of class size 20, 15, 12, 10, 8 and 5. b. Construct histograms and the frequency polygons and frequency
curves in each cases. c. Estimate the area between the frequency curve and frequency polygon in each cases. d.
Find the trend and generalize the result. e. Present the result in class.

12. A metallic bar of length 96 inch was used to make a rectangular frame. Find the dimension of the rectangu-
lar metallic frame with maximum area.

13. Find the roots of any polynomial by using ICT and present in the classroom.

14. Search a daily life problem on projectile motion. Solve that problem and present in the classroom.

15. Construct mathematical models involving supply and income, budget and cost constraint of a production
company.
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