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Secondary Education Curriculum

2078
English
Grade: 9 and 10 Subject Code: Eng. 002 (Grade 9), Eng. 003 (Grade 10)
Credit Hours: 5 Annual Working Hours: 160

1. Introduction

English, as an international language, is widely used in education, mass media, information and
communication technology (ICT), business, tourism, science, medicine and many other disciplines.
Proficiency in English is seen as the key to accessing the educational, technical and knowledge
resources that modern society depends on. Motivation to learn English is widespread in Nepal and
the popularity of the language is ever increasing. Thus, English is taught as a compulsory subject
not only in school but also in amost al the undergraduate programmes at university level. In view
of this many schools have even been using English as the medium of instruction.

This curriculum has been revised and developed in line with the aims and objectives of the National
Curriculum Framework for School Education, 2076 BS. Efforts have been made to incorporate
recent trends and contemporary issues in the field of language learning and teaching. All four
language sKills are adequately addressed. The development of grammatical competence is one of
the vital components of this curriculum, and is thus given due consideration, with the learners being
expected to be able to communicate with confidence in the English language.

This curriculum aims at enabling students to communicate their ideas in English. It also aims to
expose students to the vast treasure of knowledge available in both written and spoken English.
Competencies and learning outcomes appropriate to level and grade, language functions, the
learning facilitation process and assessment procedures are systematically organized in the
curriculum.
2. Competencies
By the end of Grade 10, students are expected to have achieved the following competencies:

a. Listen and respond to a variety of spoken English with reasonable accuracy, fluency

and coherence;

b. Understand the main points and extract essential information from clear standard
speech;

¢. Communicate with reasonable accuracy and confidence on familiar topics;

d. Read avariety of texts for information and understanding;

e. Read short literary texts for pleasure and understanding;

f. Demonstrate a good control of vocabulary to express communicative needs;

0. Creatively produce a variety of texts for personal, academic and functional purposes,

h. Convey information and ideas on concrete as well as abstract notions in written and

spoken form; and
i. Usee-resourcesto boost their learning and enhance language skills.

3. Learning Outcomes for these grades

Secondary Education Curriculum 2078 R



3.1. Listening skill

Grade Nine

Grade Ten

1.

Understand the intended meaning of the
text and respond accordingly.

1. Understand the intended meaning of the text

and respond accordingly.

2. Follow standard and clearly articulated 2. Follow standard and clearly articulated talks,
talks, announcements and speeches. announcements and speeches.

3. Comprehend and follow the main pointsof | 3. Comprehend and follow the main points of
extended discussion in a speech. extended discussion in a speech.

4. Understand and extract specific information | 4. Understand and extract specific information
from short and clearly articulated spoken from short and clearly articulated spoken
English. English.

5. Understand and pick out/identify themain | 5. Understand and pick out/identify the main
ideas and supporting details from news ideas and supporting details from recorded
bulletins and simple recorded materials or broadcasted audio materials on familiar
about familiar subjects delivered at normal subjects delivered in clear standard
speed. speech/dialect.

6. Understand and follow multi-step 6. Understand and follow multi-step
instructions and detailed directions. instructions and detailed directions.

3.2. Speaking skill

Grade Nine Grade Ten

1. Expressand respond to feelings such as 1. Expressand respond to feelings such as
surprise, happiness, sadness, interest and surprise, happiness, sadness, interest and
indifference. indifference.

2. Express belief, opinion, agreement and 2. Expressbelief, opinion, agreement and
disagreement appropriately. disagreement appropriately.

3. Giveand seek personal viewsand opinions | 3. Give and seek personal views and opinions
in discussions. in discussions.

4. Give detailed accounts of experiences, 4. Give detailed accounts of experiences,
feelings and reactions. feelings and reactions.

5. Present and defend opinionswithrelevant | 5. Present and defend opinions with relevant
explanations in discussion. explanations in discussion.

6. Participate actively in routine and non- 6. Participate actively in routine and non-
routine formal and informal discussion. routine formal and informal discussion.

7. Deal with situations likely to arisein 7. Deal with situations likely to arise in public
public places. places.

8. Explain problems with reasons. 8. Explain problems with reasons.

9. Giveand follow detailed instructions and 9. Giveand follow detailed instructions and
directions. directions.

10. Describe pictures, maps, charts, tablesand | 10.Describe pictures, maps, charts, tables and
diagrams. diagrams.

11. Narrate stories, events and experiences. 11.Narrate stories, events and experiences.

12. Give apresentation on afamiliar topic. 12.Give a presentation on afamiliar topic.

3.3. Reading skill
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Grade Nine

Grade Ten

Understand texts that consist of high-
frequency everyday language.

Understand straightforward factual texts.
Understand the description of events,
feelings and wishes.

Extract relevant information from texts.
Understand and identify main ideas and
supporting details from the texts.
Understand and identify the gist from
argumentative texts.

Understand the information from texts on
contemporary issues.

Scan longer textsin order to locate desired
information, and gather information from
different parts of atext.

Extrapol ate the meaning of unfamiliar
words and phrases from the contexts and
deduce sentence meaning.

1. Understand texts that consist of high-
frequency everyday language.

2. Understand straightforward factual texts.

3. Understand the description of events,
feelings and wishes.

4. Extract relevant information from texts.

5. Understand and identify main ideas and
supporting details from the texts.

6. Understand and identify the gist from
argumentative and persuasive texts.

7. Understand the information from texts on
contemporary iSsues.

8. Scan longer textsin order to locate desired
information, and gather information from
different parts of atext.

9. Extrapolate the meaning of unfamiliar
words and phrases from the contexts and
deduce sentence meaning.

10. Read literary texts for pleasure and 10. Read literary texts pleasure and
understanding. understanding.
3.4. Writing skill
Grade Nine Grade Ten

© 0N O

Describe experiences, feelings and events.
Write stories, |etters, emails, notes, notices,
advertisements, recipe and instructions.
Write accounts of experiences describing
feelings and reactions in simple connected
text.

Write short descriptive, narrative,
expository and persuasive essays.

Interpret charts, tables and diagrams.
Write short biographies.

Write short news articles and news stories.
Write short reviews of books and films.
Paraphrase short written texts.

10 Write formal messages of condolence,

sympathy and congratulation.

1. Describe experiences, feelings and events.
2. Write stories, letters, emails, notes, notices,
advertisements, recipe and instructions.

3. Write accounts of experiences describing
feelings and reactions in simple connected
text.

4. Write short descriptive, narrative,

expository and persuasive essays.

Interpret charts, tables and diagrams.

Write short biographies.

Write short news articles and news stories.

Write short reviews of books and films.

Paraphrase short written texts.

10 Write formal messages of condolence,
sympathy and congratulation.

© 0N O
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4. Language Functions

S. N. Grade 9 Grade 10
1 Making plans and expressing intentions | Reporting statements
2 Suggesting, advising and warning Reporting questions
3 Making requests and responding to | Reporting commands
requests
4 Expressing condolences and sympathy Giving, withholding and reporting permission
5 Apologising and responding to an apology | Expressing conditions
6 Asking for permission Asking for and giving reasons
7 Making, accepting and rejecting offers Criticising
8 Describing people, places and objects Expressing likes, dislikes and preferences
9 Getting things done Narrating past events
10 L ocating places Talking about past actions with present
significance
11 Giving instructions Agreeing and disagreeing
12 Giving directions Expressing degrees of probability and certainty
13 Describing purpose and function Interpreting
14 Narrating past events Confirming and denying
15 Talking about past action with present | Describing people and places
significance
16 Expressing ability Congratul ating
17 Expressing degrees of certainty Comparing and contrasting
18 Making comparison Asking for and giving opinions
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5. Elaboration Matrix

Grade 9

S.N. | Themes’ Language Exponents Grammar Hours
Functions

1 Travel and Making plansand | thinking of + present participle | Present 10
holidays expressing planning to + infinitive continuous

intentions going to + infinitive Going to future
will+ infinitive, Simple future
will be + present participle Future
intend to + infinitive continuous

2 Suggesting, How about + noun/+ present Modals: 10
Health and advising and | participle should, ought
hygiene warning You'd better+ infinitive to, had better,

Y ou should/ ought to ... Conditional
Why don’'tyou ........ ? type2 & 3
If | wereyou, I'd .....

3 Family, market | Making  requests | Could/would you...? Modals: 8
and public and responding to | Would you mind+ present would, could,
place requests participle ...? can

Do you think you could
(possibly)...?

Oh, I'm sorry.

Yes, of course.

Go ahead.

| wouldn’t mind at all.
No problem.

4 Life and death | Expressing I’m sorry to hear that....... Present smple | 8
condolence and I’'mever sosorry to ...... Subject-verb
sympathy I’m extremely sorry ........ agreement

It must be pretty hard on
YOU.....ooene.

| know how you must
fed............

Let me offer my condolences.
Y ou must feel terrible about
losing ...........

5 Ethics, norms | Apologising and Please accept my apologies. Present 8
and values responding to an Please forgive me (for)... continuous

Each theme should contain two reading texts with comprehension tasks including vocabulary. The reading text
types can be: story, essay, news story, newspaper article, diary entry, poem, drama, book or film review,

biography, autobiography, travelogue, monologue, science fiction, correspondence texts (letters, emails, blogs,

posts), manual, etc.

2The speaking tasks should reflect the prescribed language functions for each unit.
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apology

| (really) do/must apologize
(for)...
May | offer you my apologies

I’m terribly sorry for...

| apologize

It really doesn’t matter at all.
Think nothing of it.

Custom and
culture

Asking
permission

for

May 1...?
Canl....please?

Do you think | could...?
Would it be possible.... ?
| wonder if | could....?
Doyoumindifl...?

Isit OK if I....?

Yes/no
guestions
including
reported
Speech

Ecology and
environment

Making, accepting

and regjecting
offers

Can | offer you...?
Would you like....?
Won’'t you have....?
Could ...........

| wonder if |
Might | give/offer you...?
Y es, please.

Thanks alot.

No, thanks.

Conditiona
typel

Science and
technology

Describing people,
places and objects

Helooksvery ....
| hope you don't take this
wrong way, but | think you are

Your clotheslook ....
The place where | was bornis

The man standing near the gate

Relative clause

10

Work and
leisure

Getting things done

Shewas madeto .......

| got/had my book ....
She had/got her sister....
She made him ...

Causative
verbs
Passive

10

The earth and
the space

L ocating places

X liesbetween Y and Z.
X liestothenorthof Y.
X liesinY state.

Prepositions

11

Gadgets and
instruments

Giving instructions

Reported
speech:
statement and
imperative
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12 People and Giving directions Turn left/right Articles 8
places Take the first/second turning

on your left/right
Go/Keep straight on
You will find X on your
left/right

13 Organization Describing purpose | The purpose of ... isto... Connectives 9
profile and and function ...is concerned with.....
authority ....existsin order to....

...isfor/ meant for....

14 History and Narrating past | X was + present participle...... | Simple past 10
civilization events X used to + infinitivewhen X | Used to

wasa..... Past

Before X + past smple, Y had | continuous

(already) + past participle. Past
perfect/perfect
continuous

15 People and Talking about past | X has/have been + present Present perfect | 9
lifestyle action with present | participlefor ....... / perfect

significance X hag/have (already) + past continuous
participle.........

16 Games and Expressing ability | X can + infinitive. Question tag 9
sports X id/are ableto + infinitive. Negation

X can't + infinitive.

17 Global Expressing degrees | must/may/might/could be ...... Simplefuture | 10
warming and of certainty must have + past participle Future perfect/
climate change may/might/could/should have | perfect

+ past participle...... continuous

will + infinitive Wh questions
including
reported
speech

18 Transportation | Making comparison | ... than....... Adjectivesand | 9
and ...1s better/worse than... adverbs
communication ..iIsmore interesting than.......

| don’t consider....to be
more/less attractive than....
as......as
Total 160
Grade 10
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3

S.N. | Themes Language Exponents/Structures Grammar Hours
Functions®
1 Current affairs | Reporting statements | said that................ Reported 8
and issues told (object) that........... speech:
statements
2 Festivals and Reporting questions | asked (object) if/wh...... Reported 8
celebrations enquired if/wh......... speech:
wanted to know if/wh....... guestions

3 Health and Reporting told/forbade (object) to/not Reported 8

wellness commands [ (o FUU speech:
requested/ordered/suggested | imperatives
(object) to/not to........

4 Work and Giving, withholding | Yes, you can but---- Modals: may, |9
leisure and reporting Of course. Go ahead can, could,
permission Do you think you could will, would
stop.......... ? Imperative
I’m afraid you can't. sentences
I’m sorry that’s not allowed. | (negative/posi
tive)
5 Science and Expressing If + present simple, Conditional 10
experiment conditions will/can/may + infinitive sentences
If + present ssmple, present
simple
If + past smple, would +
infinitive
If + past perfect, would have
+ past participle
6 Food and Asking for and | Why...... Present 10
cuisine giving reasons (well) because..... continuous
..... S0 th... CO””eC“‘:jeS
reason an
The reesor? Wgsthat ..... OUIOSE
But the point is.....
The simple reason was...

7 Cyber security | Criticising should/ shouldn’t + infinitive | Modals: 8
should(not) have+ past should, ought
participle to, must

Articles

3 Each theme should contain two reading texts with comprehension tasks including vocabulary. The reading text
types can be: story, essay, news story, newspaper article, diary entry, poem, drama, book or film review,
biography, autobiography, travelogue, monologue, science fiction, correspondence texts (letters, emails, blogs,
posts), manual, etc.

4The speaking tasks should reflect the prescribed language functions for each unit.
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8 Hobbies and Expressing like/hate/ love/ prefer/ am Present ssimple | 9
interests preferences and likes | fond of/ am crazy abouit..... Passive:
and dislikes love/hate/ having..... being, having
love/ hate/like being....
prefer ....to ....
like doing/ to do
9 History and Narrating past past simple verbs Past simple, 10
culture events was/were + present participle | past
had + past participle continuous,
had been + present participle | past perfect,
past perfect
continuous
10 Games and Talking about past has/have + past participle Present 10
sports actionswith present | has’have been + past perfect and
significance participle present
perfect
continuous
Voice
11 Ethics and Agreeing and Yes, | agree... Negation 8
morality disagreeing That’s (quite) right/true. Subject-verb
| can’t help thinking the same. | agreement
| absolutely/entirely agree.
I’m with you there.
Not really.
| disagree (I'm afraid)
| don’t think that’ s right.
| can’'t agree with.....
| think that’s nonsense (I'm
afraid)
12 Nature and Expressing degrees | must/may/ might/could + Simple future, | 10
development of probability and infinitive future
certainty must/can’t have + past continuous
participle and future
may/might/could have + past | perfect/perfect
participle continuous
definitely/certainly/
probably..................
likely to.......
sureto..........
13 Population and | Interpreting It showd/illustrates/ depicts/ Connectives. | 8
migration displays..... athough,
however, in
spite
of/despite
14 Travel and Confirming and statement + question tag Questiontag |9
adventure denying So + auxiliary verbs + subject
¥\9
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Neither + auxiliary verbs +
subject
No, subject + auxiliary verb +
not
15 People and Describing people X looksvery .... Relative 9
places and places Nepal liesin Asia clauses
They’ re the people who want | Prepositions
to buy our house.
Sandeep, who | studied with,
is afamous cricketer.
16 Success and Congratulating Congratulations! Prepositions | 8
celebration | must congratulate you .....
I’d like to congratul ate you
Let me/May | congratulate
you.
Please accept my heartiest/
warmest congratul ations
17 Countries and Comparing and XistalerthanY. Adjectives 10
town contrasting Xisnotasstrongasy. and adverbs:
Xisthetallest girl in the comparative
class. and
X istall but not strong. superlative.
Connectives:
although,
however, in
spite
of/despite, but
18 Mediaand Asking for and What are your views......7? Questions 8
entertainment giving opinions What do you think Causatives
of/about.....?
What' s your opinion on
[feeling about.....?
In my view /opinion...
Personally, | believe! fedl...
Asfar as| am concerned......
Total 160

6. Learning Facilitation
The learning facilitation process is an integral part of this curriculum. It determines the learning
in the classroom and contributes to achieving the learning outcomes of the curriculum. Effective
learning facilitation is expected to address the learners choice and their individual development.
Hence, the teachers should use a variety of teaching learning methods, techniques and activities
that are suitable and effective for the students depending on their needs and level of performance.
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6.1 Principles of learning facilitation

a

Fun and engagement: A great way to help students learn a language isto make it fun.
When teachers create activities that engage them in a fun way, learners are more willing
to participate in tasks and increase their learning by daring to try out new things.
Communicative activities: Learning English is primarily for communication. Therefore,
an English class should provide a rich and responsive learning environment with lots of
real-life communicative activities.

Exposure: Language learning depends on the amount of exposure the students receive.
Thus, the students should be given maximum exposure to the target language with a
variety of written and spoken texts. For this, the teacher needs to provide students with
the opportunity to learn English by speaking and by providing a language-rich
environment.

Language skills integration: A language is learned effectively if it involves teaching of
receptive skills, productive skills, grammar and vocabulary in an integrated manner, with
one set of skills building on another, with the use of a variety of texts to provide different
perspectives and meaningful connections, including the wider contexts of language use.
Personalization: Personalization takes place when activities allow students to use
language to express their ideas, feelings and opinions. Personalization ensures true
communication.

Content and language integrated learning: Meaningful contents related to the real
world help learners comprehend not only the content itself but also the accompanying
language. Integrating content and language is a clear departure from mere communication
towards a meaningful cognitive understanding of the language as avehiclein itself.
Diversity as a resource: In diverse classrooms, with learners from multilingual and
multi-cultural backgrounds, exploiting diversity as a resource helps not only in the
teaching-learning process but also in creating socia cohesion. Content from diverse
contexts establishes the pluralistic concept first in classrooms and later in the real world.
Learning through information and communication technology (ICT): With the
advent of ICT, language learning has become more accessible to learners. Mobile phone
and media technologies allow learners to access learning materials from anywhere and
anytime. The use of ICT tools in classroom pedagogy gives learners more autonomy in
different ways. Moreover, language teaching will also connect themes and texts
meaningfully and appropriately to the talk, tasks and technology in the classroom.
Learner autonomy: Students learn better when they themselves are made responsible
for their learning. The strategies that promote learner autonomy such as self-correction,
peer correction, self-learning, etc. should be encouraged. For this, the teacher provides
success-oriented tasks and positive feedback.

6.2 Learning resources
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The primary learning resource for students is a textbook. This is therefore expected to include
varieties of reading texts under the themes selected for this curriculum along with the tasks and
exercises to practise all the language skills, language functions, grammar, and vocabulary items.
In addition, teachers are expected to bring additional resources into class for further practice and
direct the students to the online resources so that they get more exposure to the English language.

6.3 Methods, techniques and activities
Based on the pedagogical principles outlined in this document, the following activities have been
suggested in order to achieve the competencies included in this curriculum:
¢ Question-answer
e Demonstration
e (Games
e Useof pictures/flashcards
e Pair work and group work
e Dirills
e Storytelling/narrating
e Dictionary use
e Useof ICT tools
e Reading aloud
e Controlled writing
e Guided writing
e Freewriting
e Project work
e Reading and presentation
e Dramatization, role-play and ssmulation
e Inquiry-based writing/reflection
e Reading for comprehension
e Discussion sessions
e Think - Pair- Share
e RDWS (Read, Discuss, Write and Say/Share)
e Teacher-guided self-study
e Library visits
e Listening to lyrical poems and songs
e Reciting lyrical poems and songs
e Watching movies (animated/unanimated, comic) and dramas
e Live presentation/performances
e Brainstorming and mind mapping
e Quick write/flash writing
e Book/filmreviews
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e Paraphrasing
e Summarising
e Skimming/scanning/making inferences

e Interpreting
e Visual-based activities
e Strip stories

7. Assessment Process
A letter grading system will be used for assessing student performance. For this, both the
formative and summative assessment tools will be used.

7.1 Formative assessment

In order to ensure the learning of the students, informal assessment will be conducted regularly
and timely feedback will be provided to help them improve. 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 remedia teaching. The following techniques/activities can be used as
tools for formative assessment:

e Observation of students | e Portfolio e Games
linguistic behaviour e Tests(class, weekly, e Debates

e Anecdotal record monthly) e Story telling/retelling

o Work sample/written e Project works e Dramatization/simulation
samples e Creative works e Roleplay

e Interviews e Classwork e Group discussion

e Home assignments o Reflective practice e Journal writing

7.2 Summative assessment

Summative assessment is primarily designed to certify competence and rank the students. The
overd|l students understanding of the standards (competencies and learning outcomes) of the
curriculum will be assessed and graded through summative assessment. Both interna and external
assessment procedures will be used under summative assessment.

a. Internal assessment: For internal assessment, a student portfolio should be maintained/ kept by
the teacher. The portfolio details the performance of the students. The internal evauation covers
different aspects as shown in the table below and carries 25% wei ghtage.
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S.N. Assessment areas Marks

1 Participation  (attendance and participation in| 3
classroom activities)

2 Listening test 8

3 Speaking test 8

4 Score from terminal exams 6
Total marks 25

The record of student participation should be kept in the students portfolio. Testing of listening
and speaking will be based on the test specification grid. Teachers need to prepare the listening

and speaking tasks themselves.

b. External assessment: The external assessment carries 75% weightage. The allocation of
marks for each language skill and aspect is given below:

S. N. Language skills and aspects Marks

1 Reading 40

2. Writing 24

3. Grammar 11
Total marks 75

7.3 Alternative assessment
For students with disabilities, alternative assessment tools will be used. They will be suggested in
the test specification chart to be developed by the Curriculum Development Centre.

7.4 Test Specification Charts
a. Internal Assessment

S. N.

Areas of
evaluation

Marks

Guidelines for evaluation

Participation

This covers student attendance, participation in classroom
activities and their performance on classwork, homework and
project works assigned to them. For this, the teacher needs to
maintain the record and the same record is to be consulted to
award the marks for this area.

Listening test

Types of sound files:

(The sound files may contain: lectures, talks, presentations,
radio/TV  broadcast, podcasts/vodcasts, commentaries,
interviews, conversations, short discussions, personal accounts
(oral anecdotes, past experiences) narratives (e.g. radio
dramas), instructions and directions, factual accounts (e.g.
news reports, eye witness accounts) explanations, public
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announcements, weather forecast)

There will be two listening tasks on two different sound files.
Each task should consist of four questions.

Note:

e The sound files should be authentic and clearly articulated at
normal speed of delivery. Each sound file should be a
maximum of 3 minutes long.

e Thetypes of questionsinclude: Multiple Choice Questions,
Matching, Fill in the Blanks and Short Answer Questions.

e For the hearing impaired students, any one of the following
tasks can be given: Paragraph writing on a given topic,
writing a letter or writing a description of something.

Time: 20 minutes.

Speaking
Test

The spesking test will be administered practically. The test sarts

with agreeting and introduction to make the studentsfed
comfortable. The speaking test consists of the following sections:

1. Introduction and interview (2 marks)

The students will be asked at least three questions on their
personal affairs and immediate sSituation. (How are you
preparing for the exam? What will you study after grade 107?
What'syour aimin life? Do you like English? Why/Why not?)
2. Describing pictures (3 marks)

The students will be given a picture or a set of pictures. They are
expected to describe the picturein at least 6 sentences.

3. Speaking on a given topic (3 marks)

The students will be given atopic like my school, my hobby, my
family, etc. They will get one-minute to think over the topic
before speaking on it. Thiswill also be done individually.

Time: 10 to 15 minutes per student

Alternative test method for studentswith visual difficulties
For students with visual difficulties, ask themto narrate a
sequence of events instead of task 2 ‘ describing pictures’ above.

Alternative test method for students with speech and hearing
difficulties

For students with speech and hearing difficulties, give a reading
comprehension task worth 8 marks.

Score from
terminal
exams

3 marksfrom each terminal test.
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b. External Assessment
Reading and writing skills will be assessed through a written test. Grammar is included in the
writing section. The test will be based on the specification chart.
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q.% fasmaeT wETeHE F TE o fasmer afq geweta afq g T=qEFeE 0 T qe T T AT FET
HTATS I AREATHT SUTTEE JRTEX ¥ FATRAAE a1 RIS JUTAEE ATATCHT AT
Q.4 AT o fammer 9% GTefE S EET AgeEERl TANT g4 AUHT g 6% THIATTHT HAATHT TR
QY9 FHEF qgHaA T qAT AT TATATS T JFITE Tghad TN MR &1 | o ASTE FHATH
- ufem JATSIE FA U TEEATATS AP Tgba= T dAKHT (TP T I AHT T AT
- JIAE  FEhAAHT =Ed TEl AT RIS (STTHTET e Uhalg { TFART TICTHTT T AR
AT faAa aTes A5 At O (IS A TRIe) o SUHITEEAR BT
.43 #feh ITTE® o AT AT AT AGETATS A& qIT FTATST FroTaAreh AT fHfv=ra STATh TR,
- i ST TIT qgobedl TS & FATS T [+ ITETehT qF SIEEES! A TAT HIA
- gEtaq #faw EEEMELS T AET AT A AR,
@4 T symbol): &, oz (T)= 10", frm (G)= 10°, & (M)= 10°, fireir (k)= SRR FANT
(M), firm (G), &M (M), bt ( 1000, 4 d)= 1/1(), I=1.(C)= 1/1()0 , ffe (m)= 1/1()00, %_\fﬁ ) Q?OO
k), 4 (d), WA(C), fafer (m, S Eeal (u)=10-6, =L ()= 10—9 7, FrET p)= 10—12 R 3:-’
AR (W), TET (N, TR (P | o Jsufae deren SEaw AE 9ot AR WIS 9T AT fopetrTe %no'q;’r 300
9.4.3 =gTaq 719 (least count) FT T FATH AT ATALAF B, T H2T RHITAT 9 T fepefifaz @rer, 90
- gfe=a T IRTEXIAEd I T (& HITGHT FHTHT BT Tl TP HrEEITHe? araer
- HETd T YA HETA Brg W I GHAAT (HeeH HeTa g, FIarhl e ITeaF )
.U.¥  SHT ATTRT ATTLIRAT arer fafafiaves wetd g7 99 3% FEvdl T aargar o TRUF AU ITFETE
fepeiiHael AT afTfe) | g T Al east
o ATIHT AT FF JTFE TART T febar T AfepeT Farsear 7= count SATSA MR
qRHTIATS IH ITEIUT |east count T T gt aTe o IUHN HIT Jooi@ WAl
o % °fd AT fefar TETT wUeRr IUERUTET least count TEA HIA ATAIF FATH AT
fer o T SaTERwr Afed fasrse (ST ¢ BT ST FANT e TANT TR AR TRIE0T
Tebrggqry, Taara garT Ter 0.01 Febrsaw, ey whetel A=l TR
fAfATHER T¥ 0 T AW 9 ATRT Hire[HaTdw) o AT AN ARHTIES
o T UICHTT WA T qE TS TRATT TATIH AGRATHT FTETATR AT F |
YT AT ATIEERT AFT WA (AT ATIRT T 9T
o T ufeETurRr A9 fafir= faandiens are @eT ¥ uweaar
TATIT €T UFe IRHATT FRITAT S T2 ATIT e (Fepred arer
FHTA
R STaE®d! aHI o TWH [ATH TAER T IAA(qE® qFATEA a1 BIEl Hbead T4, | o Siaeas SPecies
- FTeTurer qfe=rg T S, AT SATqemd! 719 T fFa9mdes e T feure T Genus, #1 =T¢ Y8
- SiTaEwEd IS ATHIHI TS, e TUre® AU Saewd gHe A T F9ms ¥ T AGET AT
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guTTelt (binomial system of T TRATHEATIRT ATITRHT FTHIUHT AT T T Sag®dl ATH A=
nomenclature) Straewad! Ao (Hierarchy in classification) =Ime w&qd I TR
- wifT (Genus) 7 TR ( afiaor &, A ¥ FET T AR GARA RIS o ST A
Species) fafa=T Sfraese! AT ATHER TATSe [dvilg®d! See JUITEATE T AR TR
- 9= ST YOI SAFLROT ATHTERT T GIHATET AT FAR TRIST binomial system HIART, FIEET ¥ Herg
- |, WifeweT T el ST of nomenclature #r af=rr famt @vmsw SR SATEEET
faeTareE®s ¥ 3aTERUEE fafaer Sraesd! IaEve® 43 Species F1 I Fahd RIS FATTH T ML
7 afeaT T e ferefresepr afiepem,
Species FTHEHT ATIRAT THE T T T qT fergrerT ?ﬂ?rw
Genus @Tg TR T FEstrer T PTEST AT T <R
HET STagEdl AT ATH TAT3ET T 47T SagEdbl Ja1-E A AAZRT HATTD
A e P FHGHT TH TS e & TS T FATA T AT fereE
™ T TR
SiTaEee! AFEIATE g Hewd T ATAYTHAT FFeaHl 99 affepeorery fafire
FARA TR T 9 a1 W 'lﬁ W schematic
ST fafre Semiereeer fataet v SreEeer aviw diagram SATTT =R
T TAEE T 1S faviies Well qi= ST a¥fieor qurredy AR TR
Teh eI FATIS qi= ST a9 JuITeirehl qie=rg fae avmrs FEITAT faardieesat
Y =ATEAT T T GOTART qeT T AATS FET FloTT A SERINISICIEEE I IIRS
faamdiars FHEAT [a9TS TR T® THEAT GedRiesdl # FIAEEH] HeATGHA T
[a9To @@ qHedTs T dis AW [afa= deee
TS FATEHT TATSA ANTS [AHEwmedh! Araeaeaed Ju T+
TS T® FHEAT 99 39 7 fAga (pen in the middle)
PRATHaTT T AT THEF TF AT T&d T as,
HIART SIIAT O STaeed] (e / Agaes &dd T8
faeee fadmaes aare @ms | I9 ST 9+
Wraesa! JeEEE 43 [Taudess qmvadr 97 T qr |
JGAT fara= fpfaae maiaes 9= T fqdee
T as P g7 THT TS 9T AT GTHTIATEE PIoehl
THAT FATE g&qd T | qFAT fqandiewet foa=mr Aee fAat
giaanirar T @S,
FEHTIF AAGRT AT, TSHITSTH T STSUSHE! TATHT
TAESE® AdAldd TRIs [arleedl foT & ame | 47
Sae% Jifa®al SEAT 99 30 T 91 | I ST 99 99
fTaE®d! JaTEXUEd T&qd e (qrlewmed! [qeTadTemel ST
FARA RIS
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TIaT TSHT ThT ATl SISHT el [ad T@T FAFAHA T
i #1 fad, e IUE AT S=ar g% (Fers) F
for &1 T wIEr fg=r @ree 9w | afeEreET Freer A
FHETHT &I T FARA T
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FUA T TS | T TTAT T T A& FARIRed
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T F |

¥ q FH [aETaET THAES
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3.57aw 3 =<8 YT TUEY  SATIHT TAATbTHT ATNT ATHET AT TITHT IME ATFATSIH T AT
TH 3.9 =ATSH HETE TR TATS GAThl &7 JHI RS TS & ATAATSAH LTI EH] AT =ATIH
o MY HATTATSH JUTIEE, GAT Tl AT & FRTemh aeAr qreas, T TART ARAT TAR TR
(=3 AT, Sfae giafagrr TSN A ATAATSAR! T A A3, Tl T qIa | gfTaaael TEETT WY
TS eI & : FHE, THEFT ATIRAT FHEA FTHT IITIEAT TAR T TS HETAT g =73 ? o =g
IR ATG) T T AR T S, STHHT IRTST ¥ 79T F7 fagioarEs sars
o HHT ATEHFH AN ZATIH FHIeId AT ATHUEE Jae T TR
TART SATSHT IS 9% qTae@HaNHT GAhd TR1s AT ST SATIH ST =h
3R @ =TS T faene =S AINT =ATIHN HETd L IR TG TANT T JredTied T THERT TR TR
e =TS GATHT & THOTHT ATIRHT 1T AT T A FTATSTHT HAATHT T
3.3 SAQH SEd =h TETEAEH AN ATIH TARTHT AT Bl F(qaad qarR T
GRIEL
EIF AT FARTITATHT =TS AT MG ¥ T BT AT
AR FESIHIT T
THTT AUEF @ =13 T faere =argehl FHAT @R a1 =
a1 fafedies y=qa T [qdeEed UeE 9w 6 aWs
g =3 T A = e W @ dnT TN Rred ¥
faendier faerme] =ATSdre WIEH! Ao THT AUHT THTERE
FlIge® Tghd T T YSIH TRI AB ATRCNT T
HHES AUSRU TR IAE
ATIHT WG Tl (G TRUEeE f@d T =, fatear
ATAAT AT ATEAtadh q&q YEed T Aiehar T
FTSATSHT a7 FISTHT [ArT Tgew aT fafa=T Tgah! g gam
TR o TRUEE g TR =ATGHT SiTa =ohebl HIATS] TR T
GAUCE
¥, FwH ¥ HH [awE T SAdeed Jeard ¥ fasraaraedr fafa= goe ¢ FH fqerg o & 8l v
farerrer - % faprasr sagron FAtaeTEeR af=rT fam F9 foqera qud &
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- AT, JUrEET, 8
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Agile bl STUTTHT)

¥ 3 FY gl fggraes

- gifeer fagr=a

- Hugo de Vries %1
Jaateaadsr  fagra
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peer reading peer summarizing fafiare gwataa are 9e
FHEHT FATA T AT

fafd T SeaEdTawEl IREASaTERT Aied & T
2 Sfomer galadaar fagrasr o ar fatear yeee
TS SATEAT T | JeARATdd F9TM] Ufgect] TEATHT 2Rl &5
ST ¥ e YEATHT @1 U e ARITEAT v, 9 e
JaEIElEd Y& T

qIHEE HIER

FH [T yHES
(STETEe, quraFadT, 35
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fereepl fagT=T ¥ &g
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el fepTel? el Trge daR 919 oS, 9o qar
T T GEHTF T X qTeITel Haaieh T
TS TFH F(qTeFT GARA RIS TAH ATIRAT T
TN AT AR RIS

FAATT q (HEeHla® qwi, T q= : AT, SAed T
fatreT) =T TATAT TATGEERT GEATIF TG AqAFT TS
9fe=ra, UTEe T T FEH AT SA®R RIS T I
AT ATl FT wrrere i qraer e e
FRATA Tse (A T | faandiesars geneeie T7aERT Sad
TATSS ATAIPT TRTe IREUH dw Safaad qq el J&e a1+
T ST AT AAT TR RIS ATAThAHT ATARAT faerear
TET TS HET FABAAT J&T T4 A3,

S Tl T TS ewdh! JEHaed T-AgRT ATl TRTg
= YR (Sdfaae aw, AEuel a<1, T a ¥
AT T) TAEEd! [T FIHA A A Arlged! 9=, g
T T FUEEAR SARA RIS, AqATHAR! Grdraead I&qd
T TS

A IHRAT A{ae®, Aieash 3 qrEueiias ga =

faamdier gewaei® T=agmT
FTATHT T TATTRT
FarTesed! g R

ELIRSIDEeMIEICa]

ANTEE

( e T GO,
AR g gl ¥
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- HHHT fRaTel afeEg

4.3 gieg gomrer

439 uf=

- gfe=T

- 9FER

- Tl {98 ¥ qeEd giraes

Y 3.3 99 gHA

- ufe=, #1d T aER

Y.3.3 FLA(q g

- gfe=

- Faedlq afg ed® FHEE (
HIZATHIEAT T AT

- Faeafq afg edaEr ITAINTAT:
e Foer, TREMET qam
AR Gl

JATER TBATATE  FFAEIAT input, output T CPU fa=ret
FAAT JATE IIRATET AT T3 A TG JOTATRT bl Fare
AT TS Faepl AR T TS+

A gurTedteRl for A fafedr yeee T 1 farndiars awEAr
TSt T T gurreltert fafqe=1 wRTes (Fmrd S Jure],
YRR T UMl T @A T JUITer) ®1 aArde 3
faie®a! FeEE T qRaverd aIAl FHEHT AR T
TS, T T AMSH, ATTLIFATATAR RTETF 99 J&
™

JEIF 9T ATl THAT, A9 ForT a7 fafear yaefe e
AfeTeped [T ARTES afe=a T as ¥ I ARTEEH
FTAEE FUH TH MSH, AT a7 & Hl HEAATE HIETSRbT
Hge fAAToT T /e F9 w11 THT WSS TARTIEATHT
EERE I CaEe

FTHIS e ATl g% GaT TFHTET aTa e, fobe 7 ST
fafa=T qodes 7T T fRarer qie=ra fa avmse T e
AT &l T YU T8 UFTA TRISE Al T &
FEAWT T

faendiars FHEAT a9 TR H9E, IZIE gm T 9
HTATHT JANT TR0 FIE a1 AT ATE JITHT HAHTHT [haATHT THAT
TR T AME ETHT TRRAT FFHT FRar Fae g7 7 aamen
UEECRIEE

HHEAT GIHERE® &R BT HEHT AT HE ATIS 7 BTHIA
GIUHT GMT TATSH HEd T TgHe® Fefard Icarad

T 7 ST YUHER S Jreepl qie=y fad awmee ¥ fafae
fepaHeT qfraes (Al (69 T TATIHT ATraews) F1 aHT
T T RS AT Toll fade 7 Fefrgaa gferesia
=TT Gegarsd s

A ERAT fafq= T fagm gfraesd saateatq s
=1e a1 fafedr yderm e fafaer e fade afees afesmT T
TS ¥ faeile®el STAEd T A1a T gHA & 9A aH AT
aRfEd TRISH | IHHT HIAE SRIRAT (i~ Afeagsa T
@3 o gATgT ATSH el (qard Jfeaese gcarad T
gHITE® ¥ [ariaed! FreEd = qaR TR HETAT T
T ST

fafa= fepfeamerr edMee®! Teaed &l AT SRIRAT &
yaRewd fafear a1 fees Tars faesesr anHr gawd
RIS GAEd T+ S
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Srewd WXl aq(qewd I Jigepl T gHIMes IcATed
TG A aRH BARA TRISe aqed(q dfg sHmer qr=g
fa | cytokinin ¥ auxin @ FFEAld Ffg EFHMEHT FAAT

TS e faiesar ® awd T
FT GTHT TIREH AT (g FHIAB TARTAR FARA

N

AT T TAT IR Tgiaepl dAqeileb= 9 qS | Tl

LR T | &9 aiifeias ugfa Sfera T et arffeafas | <
ATATERIT - S T T mifeafaes T ST T ASATaF qeaeed AT qR T T qgfaaT SAfas T sreifaes
T St T ereifae fafrewstarra araeereaea @il T TS i T ACTEEE AR
HATABED] ARG CHIEC afg=ma T AR
%} WRfedice Ggiadr @re = ¥ fermdierg aqear favre T #rears, fafa= we@r anm e et foraEre
QT STl TR ¥ Saeee! ATET FART T AT T AT wiiefeeriae agiaer T o g fafa=r @mar sfrg@en @R
EESEE R Eo HETHT YT T TS AT T AR
.3 Sde® (ool AR fafa=T arfefeaides TgiaaT e Sidewd @ fhar T Ta< fermamdier aaTURT THATH
EINEE G T @I ATIRHT Tl AR H Al SARA T HAATRT T TIETT TR
(competition), fa#R ( 9fT BEAT=RY (energy transfer) &1 ATIRAT @E =% T ferareiieset HamT TR
predation), SRsEradr T STl =g faq fafa=1 fmarrerraar WU
(parasitism), FHI=ATTTH T =k T G AT AT qikieafasd qgiar @ FEATRTATH HeATgH T
(commensalism), TRETewaT TEEEHITT FraRaTT= (IcdTaeh, JTHTITH! (AT degs ¥ HeTTAT faameterr
(mutualism) ToIRF) F1 AAT FAHA TR a0 T TEATTERTHT ATCHITIATE,
T qiikfeataes ggfaar e fafq= Sragser @mr quar gTaTd, fawaasd, areiie!
ATAEATAHT ATNT & ARTAFIATHT SATITHT SagE&T fer=repl AT AT HeATSHA
FREHE qiaeqdi (competition), &R ( predation), LSS ..
STl (parasitism), FHIATTSH (commensalism), CPTE HHHAT FEAPIAP
qRENEAT (mutualism) T IIERTEE J&qd T I e FEr T
= TR
A O FT T |99 THURE =eHT THEIEE T, TTATR, a7 T Al ATIRUT T JaTEXUEEH! qArard FHHRI JHTTT T 4T | 99
aqr =T ©.R fqarE =TaE IR RIS FEfga feEE T
F=afeer - TTFTCRO-THAH TTh Frad T T TR gfeATSTaTe qE T faar W e ERIIE
fosr - wfg—awaEr IE THFITEE JHIT T q4T s TART T orda faeamad ¥ Fwger qqr

- A T YA gEeg T
THETE®

O3 ATAGHEAT FEAH [TTHEE

- EATEAT

- ATAFEEE] EAd dledl  AaH

A0 o N
T HEED ST THI EEEIRIED

JUTT & T T T AMSH
TITTARYT ¥ FHIAHT U6 fg= fqapra

TIMATCRO T HAR! YTHHAT TGTHT bl O @3- e
JHIUTT TR @S

WTWWH'\'¢I ATThl <Hlehl Hh bl P ﬁ:l;rdT
@3

T T IR ATH g
TR For fr uromeRT
T T MR
gafeaTer afearsr T
JeTew feq R
ATAGFEIAT FEAD
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JIEEE

- ATAFE] EAB! T A
T gggvE=T T e

- TAFFEE AR TG A T
ITF ITEEHT IeEEE

- fopar T gfateware AEEs

© % TAMETEN T wfeefadl (gaadr
e Swrg )

- afeaTeT T IEERW

T T FHIF! IR T AT & FTIE® T RIS
faaepT T €, 9T a1 STAT HrgdTUH Tef %] sedTs Tl
TINTE® TR SAMGATRl a=d faq T 9= ITERvan gahd
RIS gAfgar ¥ fuvger qwawg o q

AT AH! qeal MIH Jaed T, IIeR0 6 T
FEfeId TANTER TRTSE a&qHl ATAH HawAT qao dATed
RIS TAH ATTLIHAT AT RIS

STIATHE TEAT a1 & Al TS a%q (@A LT A
SARMET a7 Ui eebetad] dicl AT SATHIG ) 7 fafa=
QAT o TAT el TEY AFHT JATHT AT A& IS
TS ATe ARUTCHE aefel TEqHT SeA= T JoRT JIeuMTeHeh
FAH HATHT AAHATAANTE AT T&IDT (UG
SFAHATINTE g1 T T T I Teb (49T g T8 T I
AT EATH! A0 IH g {qUg T JEsTel TUEAHS
o TR gy A AAE F=magd e Tiuiaa aHeEn
FHGTR] AT TR

Fedd a1 qT JaleXviare [T ¥ giafmarel daaron I
T, THFI T RUFT G Ueh ABET SRR X {qqere fGemHT
g9 T Fleed 99 39 Tge T&IAT FAXT AgT qF T e

= FFERAT FEAqHl 91 I (@& A o a5 B 91 a9
AT A %] B of a%q A AT I wrEeRr a7 fawdie feemA
T TAIS) AT

AT TAT TARTEEHT ATHT (ATq GRATHAT  aART TIT
fIHETER action ? reaction STETT fe=m T+ faqers
ITANES (The, B8, 9!, =R I, ATfe) v gawd
RIS

T T J&efF T

T AXHT T AT UL AT BIITATS ATIET ATHR
qfeade TP T@TSE TNUTCHE Tefel Tl AT TR T,
A~ q& qATIA

TR ATeE T AP FAETAATA TANERIFET T AT el
e YEUH T AT RS TRATIT, IIER fa T gAhd
T (B! (I8 Ieor@ TH q97) |

7 qreEw AT gEEteAq AT FHETEE THEE GARA
T ST

afear | sqrsH
QIRUMTcH defe] & p]
ATeTeh! AT Taoes, A
& T IR
AT EAHR AT
Y FarsT 9T yeee
T TR

F = ma ga& 9arT T
il TEETRr ' I

ALY

ATAGFIAT EAB Tl
o aaree aar yeeH
T R

fatwer afeaerdr =qaaer
d9r fHIHaTER action
¥ reaction SIS GaATSA
Y& I AT, IIAM
TEET @il T R
SEIREREEIR R
ITARTE® G

elasticity and plasticity
T IfATIT T ISTET0T
fom &R |
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c I S A T AT ATHUIH] TART T a7 ATEdA(dh S8 dde, (adr, Hal, | o T, FHAT TS fbd WA
©.q BEd A (BET T 9= Figa), TT qAT S ¥ fdE R W faneEars @A a9 STeIE T B 7 Sl YR
fort e argan ¥ fos FRUEE FARA TS, fadre T s EIPE
- af=m T ¥ HAAE GSF qaed ®IAT RTAd WIS o A TAHT qA (THIC T
- itk hTgaEl Fe# qag, ol arewn 7 fie ydear die, 9, didd IR T AreT) T Tl IR T
- Tfq T g IR A g AYA T AWM ¥ [qrieweedl ATk Hwigal LIl TFvd  HAT 578, 7
- HTd &HdT T i AT fedme T s Y& T @R
&R IATAAT A (THIE T A1) ¥ AT WA AT G A@ART T HH AEH A qAS A | o (e TeA T A AAAT
FeAA IR T LT FFaIwd AT OY GO IR I q& SITEXVEiad I T F T G 7 B AT
.3 Sfed a7 TAAFT FII GHATH] TR o T ae=Tebl F1F v feara T AT F AT ¢ T AfEE
[EAEE] JeAE® AR T WA
TP FTI TAAT FAYTAATRT FH g4 dT JATOEET I T FHET & T
™ TR
TEl FA GHAT, AMAE  BEAT T AqATATdH
fereeroor T T FR AT GHEAT B T (D3 |
g% AAHT AR a9 T A UR I U9 qR g
JANTCA®E [hardardere gt T
fafaet ate® gaer T fqfeedrs aa T Sfed A= Fqa
AN T A
QT | ATl FART fafrae fafuare Swte draes T IwANTRl T feire (e | o foramdier fmior e
..q A FeAl q=g A atfetenrg faerdra otfeeran Far=aRor 9 IUehRor T fereeRr THATEEH fiTeTepare I
- I = =t gfatean THAT 8% [T 9 08 € ITARTER FAHd TS T wfaeer smareT
- @i tReR LI AT &1 Afaaay IiafehardT Frafeaa e FHHT T T TEHATSHT T AR
qiatEarEr | AT rHeaE Hﬁ’ﬂw@l@rﬁmuuﬁ THFT ATARHT FIATS (T I & | o FAHAH SiLrieed
ST greRaT It AT FEHTNTATRT AT

o o

® 3 I IoArehl gletaerr afe=ra
A T I IYHIEE)
- GEGST U gwET ST
FHAT A (@R fee)
?.3 SAfqe ST qFARON T HETH
&.¥ fgbe T FERIEH HETH,

TS IATHT THE AT AT FRUEE Gethel T

I IATar=T qea Ul gfafy geei= T fafqesar w1
fagra Tt a0

AR feazd F87A1 qar I fafy gewa 74 faardiers a9
IR fea? aase sy T Y T S

Sfaeh Teae (@TTHTE, TR, BATAT T 99) F 9iee faw
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AATSMRE  FTehler=
R=TaT e IR
TR T SHATSH
o et marRen
f=ar g e
ALY

EIEREal afqas <
TEAMF  EE A

ROLLESS
I S yrgmieE
AfTepedT  ITATNTATET
SAEOEE  TEAA I
TN |

fawarel g TTFEHANT AaF TacEH qeE=gal Aidh
T TRTSS UTeh qodehl GEI=adl Sehel T

ATSAreA, HEhRT I GEgGad ATATT HUHT [aearsl gy
TATE FEHA W AHATE®  HATHT YEIH T TAMe  HAB!

faeareeeT iz T
faeprasr AT AEas
9 Y% qTEHE® & B g1
7 UIERE HA el

g qEuEE AELTHAT ¥ HEHT JIH AqFare foaeardr fad deues TR g 7 q9EieE

9% GTERE HA Tl T | Y& RS THAT [aearT IM@us a1 Jaaes AAART WSS A

ERICEREIE] IIEIRE A FRTOTepT SEererET 4 O A FAAT ATRTAYETH foFT 7 SRR TeAEER

HTEaT RIS TEFT AR, TS ¥ HIAEE T A JAT AET M

WW@WWWWW?&F&WW qAAEF A T fherd®

18.3 TEEAHE " ¥ fFearad @SS AT IEEVEE Y e AAA[E TA T (haATeTH faurdreer AW ¥ SwEE
[EEIEES feremdrerr o= fao qTER

- ufeE LT qATARTE T T fopeArerd Awerr fakewr & s Afaw ATgeNE,  WERRT 3

- IEEAE "a T fEeAnTes 7 ¥ fepeATeTd AR TANT T Aikbem, ArE@e T g BIEIGREEa EEIEEIrS

fqurdieEs  weTd ¥ Afuw TAR T ASH fozarar fE" AEuEE®]

TARTH AETESD AAHE  AAE® (AT, HEhRE, URNEGIq T TAMD) KB I U o

- qIEHAE AG T fheATE® JIHAT T [qAbl  IHHAT FARTAAT GG TR0 HIEHT GOl STTa Ul &l
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ATEE®l Aiah [Thaage

AT HETT =TT T+

TEAE A ¥ fheaed faudiessl Afae TANTET AARETd! | @

Gl 9 qHE H1Y fad, TR T9 s |

gfeg=me T TR
TAIAE TA ¥ fepeATaE
fqurdresl  "eTd  oel
RIS

o YEMAME HA T [heAd®

o ~

fauTeETedl Afde TATEH
g7 T Sfaw  fqEqew
e fandier @it
R AT HATSHA

T
STF FTEEeaEr | 980
HETT 90
T | TS [ELRELS| [AFTS GESHFIHT TR [HATHATIEE HATEHAH qHItaa fafes
a1
IE | Q. AAE | 9.9 FAAE TTATAFT TREw o T UM ATATH ATTSATEATS TATT T THHT T o  JUNICHE [HATHATIHT T+,
qad | qead - @I =X (independent PR 7T & §a1 Uh TEHHI UIaT HRebebl THATE AT =R, AT =R ¥ FafEd =R =
variable) HAIT AT AT AT FRFEEATS (A I T TR
- qa =R (dependent EEacE] o IRV T T ThTg [or
variable) o TaEUElEd WA =X, AtHd =) T Hafera = AR, AT TRTEHT AT
- fHaf=a =R (control variable) o FATS T favile®dl diear = fawra HTIRYT UHIEE® I A
- =% MU " o T AT TfRETUIRT waurem forF (Concept map)

9.R ATIRAT ¥ T Tehlg
- Ui ¥ SETERER
- qooT THISHT FA  SATIRAT

Thlze®
- GHTEHTOTR! TR [aeraor

JEAT & A HId TREEHN FHEE I T

ISTE AT a7 FANTHT T =ATS Aol
givads TR T T aRadTe S =Reb! JIHT
TR TREATTRT TAAT TR T AEGITF (9T
feptfae e IeTexv™ied I¥hTa

AAYTH] FHAT WA =X T AT @bl HIF HIA
A T Bk ATTHN THTg B T qqT3I

ATYeT THIE 5 THRFT g7 TATSs AIRAT T ool
TFHTSH Te=d q9T IAME0 faq T fa=ar geaarsd
SRICE]

TooT= THTSHT THBST SMaRT Thrgeeed! qia=m_ T

o UHZETH [FIATUETE THTHIThT
THETAT T AT A= T AL
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e

i sreaAaTe fAsherr waar fafae 9 ot g
T Fars

9T gAEw qd7 [qrieee! qarsare Icqw
THHRITEED ThBTAT ¥ HFIATH UHIGaEeh!
fergerourare St T @febd der Fargs Stw T faf
TEe T, T ST (FE V2= uP+2aS F THTE
Fresror et m?s? = mPs?+ m?s? &g, @ A
FHHIHT THETdl G T AT 41T & |)

EIE] ASAEEHT | 3. AOdE®edl AT (T ST
fasma | =i JUITATHTER)
.9 FEET SIAHT TR (
fefasraregerr fatrerar ¥
TAMEXER)

- a9 fefqe ufreaver
FAFFAET AR, faeroares T
JEERE®

.} ST STRT AR (
FIEAHITHHT [ades T
Jaleie®)

- FAHREAT  AlaaaTehl
FATTIFART  ATM[hT,
fITdaE® T ITEEE

R.3 SEg®EH! ATHTIET

FHHTRTER]  JHI

RIS

FACATTHT THATE® (FAIH, FTIH GHT AT
TIT) HAATHT TRTGS ATLATT ST FfietT &1
fadrares  fade 9 TS, AR T

AT UrTHTeTH] AaTdd [qeares a1 Foaes
a1 fafedl sadreT RIS a9H aewEs! fadvdes
fedie 79 TS, FAFRA T T AT TH AMSA
e 9T

YRe I TS

foreare® dg@ad T gdIH HTed qIR T ATsH
faaTdiE®drs aTeaTal TARTITATHT Yl STiaead
THATE®E (musium specimen) AFdRA RIS T
faArese fo i @g fafq= ArTEEe 9% 2
ALATEE A&l I

feramdfiers FHeAT faare T faver uiweivdr faty yam
TR S ST [aiq THEH AqEE T IaEUEe
FARA RIS

fafir= FHAT STqewdl [a9udre® dacibad ATaRH]
ST ST AR T [FFISH T TAFR! ATTEES
¥ JRTEIVEE FARA T

I

STaE%h] ITHTUTHT ATARHT SATAEEH] [FRTAFHHET
TAT FART RIS qAT SATIETeh] I TBIIHT
FHTRIRT T T I

FALAT S T S SR
FUTRITTRT =ATE AATIT VTR
fratfea wrgay, fefirem, @9
fefirer T Tt 81T Fv= T
TR AT JETEXVEE fad wue
qifds, fFaaTgea ¥ ATHIESA afed
TR T MR

STaETehl AR FHHTTRTER
FEIeI T ATCHT faandier aaer
e areaT TR

faandiesedr wamar wier fafas

TR ATHATTHT TTRT FETTRTATR]

~

faamdiese qUR THT ATHE]

HAATHRA T S@reIr@r T

19%
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STaged] IBITHT FHHTBTR] FFIrHT FTTHT
e deT ars

3. SET 9

T AT TEAT T4 HIIPT Sa=Ighep! farqe

fehRTeRT STTa-T=Ioh bl TRUTE%eh!

¥
- R SreaT=reh TTTITEEH] AT TRIG | TGl ATATRHT [hTehT TRIT T TR
- HIrepT AT Sraereh el fala= ATATEEH] TH SARA T qTE STEHT Tl JTANTT
faftroar faframe HRT qrereer 7T A ST 8w FEEFIHT AMGUHT (e TRIETor Y]
FEaTEwHE A THEHT AR RIS, RIEThe faamdie aaTUaRT THATH! FaaF
ey g&qa T T qRIE TR
T T A SaTHT W FTATTATRT FATHAT fHawer FEITHT fqandiase! Teifae®
A& AT HATEHA TR
QAT TUHFH HITATAR TRURT & FHUTHT ATTRHT
HIET AT T TFRT ITATNTATRT AT FIel e
TAR T MG T Y& T ATST a7 &7 9o qd
AU GUSHT AAATZT ABATST @I T |1 B R
TH A8
¥, FAMUEA | ¥.q BT 9o Arzaita® ¥ fRetag i faarse fafear yaem 1 Argaitad w1 faars ¥ faifed | qg
- ArzaitaE ¥ faifad ai=g ¥ HETT T A (FRUEE ATl ) P faersT AH & a7
[EEIEEEIRCERI] FafF It ¥ FHEtaeraHr faatad F s afeaifed T @
- HrEaitay ¥ fwartas AT FATR RIS HTEEEE I TS T
[CEIEEEIEEC] ATZAEH PV fqare 2 fraitas & faarser o= franfeas i fawrser AT
- Argafeg ®Y T AT ®w fererepr fmraTerr arferept fHTOT 9 &S AT T MR
fasrerter= faear (@=aid DNA ¥ RNA &I FHAT ar o fasmor 7 e gATaC T FTUFT ATIRAT DNA T
FHTIH TZET, FTHSIHE fqre®e! 9e=rg T aATacH aHl [qardies fa= RNA & fo=r fq=Tar arare
FE@T T IS & HIehT TART TRIST TR
HTLTTHT) fafedr ar o=l ATeHaETe HIFNHE T RIAESHE qHET FIHMSIH T FM0H qie=T fad
¥.R HTANH HYTHT TIHT Tgehl AR Gfe=rg faq Rl
- feTAT 7 sRUATHT fe=rg ¥ fafi=r fefarmerr HTHIT (autosome, sex fergeT fraRoaT I FESHE
o= chromosome) &&= fafeat ar faes gaei WTE AT =Teated SATeT T @R
- PTHSHFT I fafTesa faevar ¥ Feradn THedT Sahd TRISH FYMHHEBT THIGHT ETHT FLTI[H]
- witvran & fergt feateoram A ArETAATETE fergn Fa T G A wfeer o e
| GikEa) T BA®A T A (e (HaRore ad = fq—rga—&r ERINC F"TﬁT m EAlC
¥ .3 FMHH fertor T ST TH FRUEE U TH AR
A HTHTIAT T GRIGRIHT STl TE® IEI &g, (ool 7 T [ T A T AT
USRI CR RIS ST TIAEE T4 AU HePT v HHT HiETehr A SEAEEE fa A
TEEATIIHT AN FTHT BAIE TR ; ZHTSITEIT T EERISEITH Sae@d]
T FRIEE HegeTeh! JANTH AT AT RIS HrgeTels SEETvEtEd ufeer fad

- T W T A 00 qR=T T

FMTURHET [aareT &A1 qRiad RS ¥ Hegad

AFETETE FIaT qrItd
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- Uregdsl MEH (HHEEiae
HEGT FHEIIT ATT)
¥ ¥ SHfeew greta

- SHfas wfafaesr gt

- fafa=1 srEearHr feuAy
TR TR

- WARTTT &YHT g=fdd I=d
fag s (selective
breeding) = fafues

- 9 g4 (Cross-breeding) &1
9=, IAMEEE, HIeal T
ARTEETEE

- A A (in vitro
fertilization and artificial
insemination) &1 afv=ra

AT AT FRTSHT BAlE THH FRUEE qUF T
GRIEL

fafear a1 faae®a! AeaHare qd 07 T gad UTeh!
afe=rr {23 ST FeTeRr ATiTewa TRAT WEH S
HIATHA T Jad T AL (UEER] =l TATSH ATS
FTEHN HEAATE BIHISTETH T 2SI e
afv=r fa awms

=7 a1 fafedier yaei T Areea! HIATeTEias FHaeT
T (HaHEE FHEAT AT TRTs AARIETE FHab
=ATE FATST AMs hArersiasd 3 fSArerefus e
AT FAFRA RIS T T & FESIhI T

A= T AT a1 3 a&de® TANT T Hegdeh!
HrHTeTSioe HEET gratdd HaH =EHT a9 geerd T
GRIEL

fafedr weqa T SHfasw fafasr SaevEs ywd 1T
STfaes gfataer 9= fa

= TedTe® T [qieEs! A = Jihareee
JATERUEH JEAA T2 DNA THEe giear fad e 2
a1 A TEeaTTAT DNA TO&Ie! fAEEr. FHEH]
BARS TRTE TL ET FEdRT T

ferr ¥ fafear ygeT™ T breeding =g ufifara 7g
selective breeding #1 fafaes® A T

ferr ar fafedr gaeim @iy FPm TaiaE IeEREE
FARA s in vitro fertilization 7 artificial
insemination AT 9= T ATHT AEcd T 91
o a1 fafedr ygeldM R1s 9° 959 (Cross-breeding)
& A= faq S ¥ IRERUEEH H aUAR T
GRIEL

faranfiemg aweaT fa9rs= T 9w 99\ (Cross-
breeding) #T ®TSaT T THEaE® GARA TRIe TIE &
RERINIRIG]

Freolehl MaTes ATEr T AR
TRFRRT &THT FIARTHT T8 el
selective breeding @1 fafaes
= MR

TRFRITA ®THT JARTHT &l
selective breeding ¥ 9% o9
FT HT3ET T TRIZEES AU T
SRS

AITRT BT I J99e® e
IVF (Invitro Fertilization)/ Al
(artificial insemination) =T
QAT e feT R

™R

PRUEEET
AT T
EIEERIERI

Y. St gfemar

Y.q HMEE & TSR FOTeAr
- HTHE TFd G54 JOTTeATehT
= 9NTE® ([, e,

TIITAT) HT TATIE T FUEE
- HTHE RRHT TS =TT WT

T T F=o) GUTrel aigar a1 for geei= T
a7 G GUITATHT (a7 9RTe® qfg=m T+
TS T AT ANTE®eh! a1 T H1d ATl T4
fafear ar faaer Yael™ TRT JTHT TWHT BIUEE T
TATSHTRT AlE=Td TRISH ¥ [avigeed 1 0= T
fafear ar faaeT yael TRT Yo Aol qedrT RIS

a7 G GUTeTe fafq=
ANTEESH] TS T FHEE ATE
T TR

THT AHEH! A= o AR
FET qARBA HEHl TSHA T
ATETRT T GRIET0T T+ b

R

s
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- qfe=ry, STHTHTT AT AR,
AHATH T [T IUTTEE
Y. gEIEE
IIIEE 3T AR fafy (

TfTERITET, aTgare Fsie)

7 favire®e! FHE® que T

fafedr ar SATERer | a1 HEH THAT TART T HEH
fafreT wrTes afe=ma T SIS T Ye TR Fies
AU T AT HIHT GHT Fo7 FIH TS ATHTHT T
SRICE

AT U AR T ey a1 AETATAD] THI TR
TAGHT ATHT FHEAT FAHA T ANTI A

fafedr a1 feme TEarTT T FHER AHT AT
TRIUR TST qH ATY ATHT FeTThT ATEeeh] T THEH
T TAR TH MM FEATAT & IS

fafedr a1 femer yeel™ T AHa RRAT &4 ad
AT ST SATeIT T TS A1 AT TS ATATAR
FEAHIIT T

HEPT TEF T ATSTHN Tedf THE T FRFT JET TS
AT faRTdEedrs UF Al HIH TSFT T ATSIH]
Tl IR I ATEHT G 1 AS

@ GIITETe ITeed g T qe? aT el I
T sASYHR, A8 AR T ARF TASH AR G=rd
fa T d9r wWiaAr fewdr geae ga1 9
YELE®H] AT TH TGS [AAEEH! AFATH T
= IUIE® qATST A3

fafear gee™ T eeFETdeR! gy fam e ¥ A
FRUEE FARA RS ARATHH JUIEE q0T T
SRICE

fufedier gaeie T8 geFETdHT IUER gatuEE
(TTSTITUTRT, ITEUTY qoI<l) &1 JraT=T aRk=d fad sy
T g E AR TH

fafr "reaw T Siidessl YIRT T TeTaIiThT, areare
FTEhT AT BIAT Fiaaed AR TH M3

THbER ATATERA T

FIET, =YY, =18 TN T
e Tfagsd AR 9=y fad
RIS

ZITHUT, SSYHR, &8 R T
ek TfFESH! AHATH T AF=rure
SUTIER TATSH TR

FeITT faardiewme! Teafde

e diesedr wamar wier fafas
foRaTeaTI T qUHT FEATHTATeERT
frmdieed TR e qRATST
F T GARTICHE H1d AdeATehT I
S@TSET TR

faandiesd TR FAIHE AT =T
T faTess T TR

LEHT ¥

§.q SaTy qRATAER! AR,
FRI, JHATEEE

&3 Sarg aRadT I OTH
ERIREES

%3 UTEAT 9T fafae AraeE
Srae® T fqrresa Jam

%Y TRERETT ®GHT TANTHT T8
TETAEEwH HeTd dieand T

STeraTy I aXaYe! aTaTavurET e fafT=t
HETEEFT IaTE0T XA T TFH AR, FII,
TATTEE FATI

ATy AT ATRIUH JUTTACEF AR T
AT 9Te fafae drdeE weTaae fawares ¥
SATEREEH! (o7 a1 fafedes gaeid T afifad wreH
7 feeiTesedT FE T ARFEEF A GART TS
FAAFEA T T IRTIA YredTied T+

ST IRade FRT, TR T
AT =g H] e o
AT 9Tee fafa= A
HETAIY [qedes ¥ AATaREwmeh
gfeerr feq s

TATSTHT 9T [T A
fo@are® ¥ FAEREES WA TH

qATETE RTET TI3THH 7005
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TART (qd, forgerHTe, drvnr,

T TARAT Qe ERE JIRTHT T8l TeIddes
(T, TrIHAT, VRIS, SrSery, facamd, o=,

afteres =ATeT T TR
YRR ®HT TARTHT T&ehl

f, T afe) f, FrERTET TR T Afeades) I T STSIade®d AHT TIARRT
faieea! AeTaan gahd RIS T alfeed! aqTs ™
FEITHT T MG, ATTTHATATAR [qriEeebl AT
T T gagd T Jredisd T9
O =TT T ©.q TEATHIT A TEATFEYT qAGFA] FARA RIS TEATR TRl (IR qarsd T 90
EE] - g TR ! (HaH qars, FHIT WY ECATHYT TAGEIRI TR A
- fraw g THET B TH TR
- XA T T AT A3 T THET & T4 (g &I T AT TATIT LR,
© R EEdd Tecaddd g fad W=mg &= 9T J&Iira T qar
- TF@Ead ¥ drd TEcd FaTehT afearer o TAF TANT TH AR
- & YT FEIFN A AR U T THcT TATHT RS (G femTeraT seaT aRTEHT fobA AT et
- d«, favg T T wawH RTER g, AT JHITT T E7g ST TR YA |y
EE=E0] e T JeATh Gagdle b dvial Tl TFd TARHTIT FGL TGN ATIHT STehebT
- TEATAT T YA HTATIAR AT FEIH! At 2 frvgar gfead=
T THHT ATARHAT JEATHT fala=T ARTHT TEayaTT &l A aTavg fob arged, fob 7 S=ar
©3 WA g FRF g A a1 WIS JeAEE iR
- gt LI fqvg T SIS R ey X A SISHTEr A GATSH ACAT AT
- WA WA DT GHIHEE FRF E q AT T TR
TN T EqS g wig ¥ T wanT =ren w8 ar fafedr sars @ ZATSSIETSIATE ETHRTeRT Hiehel
W feara GATSH AT T 9T foFT ARTE AN TS ? HaER
©.% JEEHT B @HTg @A AT 93 (6d1a T T@rg adr 9 forg (st : fawart fag) fasamesn
- fergrear ERICE] AT HHA FEAN
- 3k SfrawEr ST LR GHTSHT BTATH] HARIRT AHR AATIH T AHH T 7 S EAA @9 qdn
TTSET, ST 99T ITART (ARTHEH TARTA) BTATeH TYOTHTEdh GaTgawa=dl
FATIA, YH T, T AMSH XA YIAE® |IER
& =g ©.9 TREHT qrEberl TaH HUEEH! BB ATARAT A Ga1d A@(Gd T A | o TIAAT TEbAB! (HAH TILF TH Y

- g qeTdE® gitad d Ta®hd TRIST TR AT FEATT G99 GER
- EERIE SETHT ITART TRl (aH JReT| 9, T9 s+ Tl HPT 2T FTANTERT
5.R JE=T ekl fHaweEr IE SEaTHT STANEERT Sk SEETUE® AIER
©.3 UTfehrateSTRT fagra TRTIH, IaTeR fo T T EGAT I g AT
- i J@EAT I T, AT T ATSH, g fa TR ITH MR
- IyAiTar JHHT JeaAfdPl PR FATSH, AT AXA T TG TAHT & | o ATHATSTHT (g adTsd, Taem
T qdATSH T TR
qTHATSSTl g TaTs T AFH JE0H TH ATferTATESIhT g TR T
T THMAT e AT IAT AARATATS  SATIBTATS TRl TEATHT YA TRUH IF a1 d7
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g ey g% d RIS

AT STEAT HAL ST Alehrg, 7

FE goT A1 RA, TF Ied, TN B aEq IETed
el g1 AadE  [RATRATIEEAT SRl AT STe
Fargr=eT @rsil T s

QITHT 9T BTATHT AT g9 STl e SiravH
STANTEFAT GAHRA RIS

STEAT 999 1Y

. qTq oTfe

Q. dq
.q ¥ 9Tfd, ATIHH T ATTR
qfe=rg

Q. A9 T a&(hl ATAA

- HULHT  WATAR]  ATARAT Al
SATYATHT dlqct;l PEIE]

- OTHTeRT FATIR
(Anomalous) TERST  TR=T
e ST WeT

R.3 FEIH! (ARTE ATTIR &TAAT
- g
- It T EET
- e S fafire dragrr
&
- gTHTeRT fafiTSE qTIemeT &
Q.Y JHITHIR
- JHITHIIH ThRER
(FFTeepT TATHT AT MGTRT

FEIHT THT AUEEF T MTaTPl AT THA T,
qad T AT GATGHATE  dAIRH T ATTHHE]
fr=TdTehl RO TF I[SATE AHT SSAT TART g
qifaqaTs ATaeT ®YHT qieAya T, et analaogy
fam T gA®a WA

THS i, AT T AMIRATT=R FET f=ar arg TWrs
qTT T TR ATAAAT B TR TANGRT T a1 T
TqATE AU[HT FATeAHT ATITRAT AT TIT SARA T
9Tl AR (anomalous) TR T8 ATHEAITTAT
fafsrer zaaerfve SaTeeor grr ge O+

Tl fafeTse qIEgRE eHarEl 9= fay T q am
FHEg FAEE AN W WA T GH =T
AT T T3

fafq=T a=qer faftTse qQMUEREr a9 dT FRF FRF g
FAATT TRTSH T WIT ATIRHT I ST qratead
HTATFAERAR  FARA TRISH, aRTER HIATRI T,
AT T GIAAAATS Teb FebIRepl WIST ¥ ANAT JATS T
FRE AT AR T qEeH T

qTHIR fafiTe AR HAT 9= gAHl WIgar a9l
STANT dR FAR RIS

TewwaT oY faandiens dferest avwar T SfrrEsd
TR ATIRH ATH TSH, FAbl AqThT AT T
T WA T kA ARET AT SR fewar fafeed
AIIEHHAT ATA g T JANTETE T@T3

3 Sl g T gHiTHEER  (FTET AT
A q@THT JHITAER, fefved qHiHeR ¥ eud
JTHITHER) &1 FTATGGITAR AR RIS

F afq gHITHaRaTE 33 Hived aew (fer fames)
HT CET AFHT ST T AT qIHTITRT RE3
T MR eR qETET T SO uR 9
JHITHITRT FATASTET T ATHIRT AT SATEAT T T

qUe 91T, AT H T ATIhT
afedreT  FraR

AT FAGTIA TEIHT AEEH
HIRAT T ATATTHT % & J99 T,
? UTHTRT SAATST IOT & T 7 AT
ST UTATE IR =R
@ISR | AR T 71 Iy
? TEPT FTIUT TR FATST TOTH
HTIRHAT TAETed | STET JeAs®s
KIEE

FEIH RIS AT &THATRT
afe=r qoT afeser FreR

fafiTse AMIIRY Fara==dr
T AT THLT & T
LSS

T ARTHT AT GIedT, Tl ar
TTET STHH! TAHT GIHT AR
A ICIC IR ARSI IO
TR AT foF faaera &v
FISHT TTHT FHTRT ATATHT
FRZ Gl drdl go, TAH AT
e R g qged  fafaet
FEIHT fafeTse ATTEROT &ea
¥ ¥ E BT ATITCHT
e STraTehT awefera
ATATHAEEATS SATEIT TH TR
AT fATTSE ATIeRo a7ear
Ea ikt LA ECIRIRCERIE
FATSH MU

THITHITERT FTATAA THAH & 2l
? AT A= (et

Al F TG ? T&AT JIAE®

q0
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JET T HT UF THHIIH THAANT HETTHT 3T
AR ieResdl aXh T ITREd!  UTHTHl TR
AR HATs T fag a1 a9 s oo
FATTTIET TR I T

IR IAX A& a7 A+ MR
qrdrene, Rretdare T @
HATSHA T

qo. T

90.9 TARSIHT ATAAH
- FFYRIT
90.3 TRGIHN TUT ATARE qRTacTT
- i
- =XH B0
- QU ATARE RIEATAH qodes
- 3% SEFEr gewmEr qur
qTe®  TREAARE TN (
fexrept =rwes, fA=ToY)
- TS AW FrATErT T I
(AR, grerml,  fFEere
EELUELES!

90.3 Y19 fa=sae

- 9=

- frsgete yereTer faesEA
90.%¥ o=

- gfe=g
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ST FTT HUST | %0
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Y. FORTCHS qgT qRETT B
TH GUSHT FANTCHSE FTI AT TRATSAT FIABEH Fal THATEE Jocid TR Bl | TSAFHHBT
faerg Sudfed atfaer T 99 YHRTCHE 9T qRATSTAT HEs TRISH qihs, |

FBET ]
TARTHS 14
F.9. | &= THAT TANTCHE F1
q. | =R q. fafaeT aTgste aveTge® AR StAA THE qUT GEEAT (Least count) ST
EERE T
R AT qT R H UF [ATHEE (ST A, AR A AT A7) qEEedT e
REEIRIEIES ferepTg qTAT @IST T, qraRurg el TN TR &M Y& T4
3 | Hifaes qar 3. F AXAATE (quT T@THT qT ¥ debed T IAHT ARTHT I ¥ FeawT oFTeh]
EEsiic] feomret sremaer I
farsm ¥, =T fafa=T R faed @me, faandiars amar ®#8q awrs ¥ atae
A IR TH AR THT AT AR T FHT 4T T T FHIH ITH
FATSH, ¥@T fg=R Tdel TR qIqT FaT 91 s+
Y. Ot T 1€ a1 FIdY, SRAT SrgaATUE ol 9% a7 [ anfeara gataan
gae TH
Y. TeF qde, el eI ¥ feedr g« g T a1 g AR A Aand e
T
9, gfeREedl s 9T ITFAREH! ARl ATThH AT, ATH AdAThA Tl AT
FEH qAAT T
S. T TATGHT TR AT TRTe ATAATAHT (HAH FHITT T T 07 A=A
ENERREIRENRRIG]
Q. YR Fxidl 9T FAUR current, e.m.f., p.d ATUR @il @R TAqT
qHe feard T
¥ EIENEEIC Qo. [I=TH TARTAMATHT Igehl aALAq T ¥ ST AIe& ] TATSSeEd] JEHRE
TAGRT TR T FEATgsha ¥ [qemdes qfeard T
9. @St AT el (membrane) [Tl FRATdT &S aTs GeHasl®
TAGRT ATATHA TR FATATT Tl [T Bl
QR. AT ARRHTS AT AT ARTaTE Thel Mael el wee Jar T
FEIF TAgRT  SIAferaw avael sadrdd T4 o #
El A fas= | 93 WIfegw Argde T Ul YART T a9 oiues A giatmar s@rs
1%, PHTH AFSE T U TAN T e -raiae giafean d@rsy
Y. TARTETTATHT ETggrod e fHHTor I<r gereqor I
9%, TANTLTATHT ATRsT i fATor @7 afieror T
Q. oA e gmg A1 IRIETIee 3@rg
qRETSTAT H
F.9. | S THAT IRATSAT

q. fasT fawarerT e TE EEET TN daERe® @reil I Agie giaasd
TAR TH

R qifeae qer . IHfEd ®YHT UH.UH., FAT a1 ToaRaT=l F T, FH FEATATR] T
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Fwareer fasm, T Yfqaed TaR T T HeaTd J&dqfa T
AT qqT 3. faf= sremg Arlie® AHaTESHHT @retl T, O7 QTETEEe! e,
BECILEICIi] ATRTRTIR AT, THTOTRAT, FiATArT AT TFI-AT TTAT T qS T
giqaed TR T
¥, % SfeA TAPl AAAT T YA & FEdl G AAEE GHRTAT TTHT
B, Bl Fidaed aAr3
Y. ‘e & & [FETdiEEd TN T RASARE AR THR, ITAN T
TETART FFIHAT @IS W Jiqasd qar 91
. AAATSH qIT ARATS Adewale HAH TG, ATHad, T, ARTH
SaT =R AT AT F [TTART THEIHT TeAgERl @refl T =1d, fafear,
HISH a1 F7 aRae 9&qd 9
3 EIERCEIE O, ATHT T TAHT Tl =TS Wil TUH TATAH! AqATRT T TG
giqaey TR T
5. STage®e! el Hierarchy #1 schematic diagram a¥Ts 9g9ie T+
2. [FEEH AMRIE=IIT 99 Sde®d! hide® I MEME® graidddae Seqdrg
TR qTaRdIg=e eivdd" Ta) T HeaT T J&qa T
0. T faameramfstes Teehl & Tgar mikfeafas agfaer deaaw  sreeiiesT T4
I Tt agfaar e Sifas ¥ aeias dauaess qo qar T
faiie®d! JraRavarael gfqaad qar TH
9. T AT 9T [T~ F&qe®dl TR T T qivieafqs 9gid ¥
STt qiifeafdqes qgider THAT TR TH
¥ ISIDERCEIE] 93, W BIH] IUA GEe®b] FANTETE qRHATITEF TZEIT 0 FFHHT
qragEd! dR YRATIIES HISA GHed ®TA] TATS
3. FISATE AT SEATIH! TANTETE F U FAFeATAE AT (@A) T
THAT TR T
QY. FISATES a1 I TXIHT FARTEE %l Ueh BIATeId AT (TN BT THAT
TAR 9
qY. ATSIE qEh! AR T JIATE I TATAH! AFAT T AT FAR 91
9%. HHI ¥ ASH BRU HIHE IRITAT I9 AT ATIEEH aHT RATE IR 9T
Q9. T ATAITRT TARTeME THIT AU Higd qarR T
5. AR A7 TRBIIHT AT TART T HIEAH] RTEAAT T @IS Aled TAR
™
9. TGS, TR I GEMGIH A9 FUHT [aedre THAESE qghdad W]
FHETHT JEAT T
HET 90
TARTCHS HTd
.9, | g AT FANTCH T
q AT TAT | . FETHISHT AT TRUHT o Teh (AT FrITeeId Bl Jar fafgar
= gtafd =’ FFITEA T FEATHT J=qd T
R qfqs v | . (e ga T wiaaears arddreare 9 @90 89 E (el TEAT T ar a9
g=afeer fasm TG ATIT T (AhY Fehred
3. BNTSIHl 9T T Sodll ETATHT GHTUR ETaTehl Aaled Ja% dTaq T T
ATTAG BT T
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¥, WEE TA HE@ SeH [diae [T 9l WY qrebd sl I gaeie
T
Y. dTedTehl UTHIET APl Heb AT q7F IAT IS 8ol [T=R qHET gars
Qe ST TS T T ATTAGIRIO T
. foeamod SR a1 g REl Ferdard AtteiAfgsteal fagre gHra T
9, v T B ST GATNT T (AT gHAT TEhT bl ATRIT TS T
HATRITHRT T T
3. RIENEEIL . WY WAt ured fafvs fEfawesr favawes dgwan T fadeser
AAATHA T AIHIT T
. TS YHARTTATHT e Side&a! FINIH TMGHA daaiehd T o B ¥
fared! faeruaes derad T
Q0. HEH THAT FANT I [l ARTE®ert qfe=m T T Afqer@ehor T+
9. ETAT AT FETAATT Hhl U T WISTHl Ted ULV T T AT
qAAT T
2. AITEF &8 JE AT TAEE I T
93. YF F¥h TSH U ATAT HIATHT AT FANT TR HUSADT TAAATHI (T T
IgNTe TgaTel Haw yaeld T
¥, | fAEm | QY. Fieqd® darge ¥ e Jidainar IRTE G giarnar serse
. FRATGIR Radare e Gars gidqimar s@rs
9%. o€ ATEdcH FAN T faare gfatwar s@rsd
1. HifeuH BTESIAFTES ¥ Blggdalier ¥l JAN T [A=repw gfafear s@rs
Y5, FANTIMATHT FIeH STSAFAES AT [HHOT T GRIET0T T
9. TARTEATAT THIAT 79 AT ¥ gereqor T
RS
FHI | R THAT IRASAT
9. o qar |q. fefed gfafasr garaarewdl Seiael &9 Us THET ¥ THEEH JREFEE
REEEIEIES @Sl T ¥ GEAATRRT T
13 AreqlE RTET T13q#FH 7005




AIqF  qAT |, FIISTHN Geedl, G, HISHT TahT T HATHHT TEATE ATGedTE AT GaTS <
q=aree F TET AT ATSFS AATT T, GiefaaT qa aT
ferse 3. wEEd T HE@ Sl fatve fafeest TRt Iy Adradl THAT T s
¥, JARTEIEATHT a7 O¥HT 9T IR a&] & ATATHTH BIgd aT =eAm & al
FISH ThT AN TR ATRTAfSST AP TR AT FEL qAHT qgaT Si= IaeT
T
Y. OTHTRT [AfiTSe qIIamer eTHadre! YT T30 Ugel avg= 97 al (e axild 9id
fAve ~AqH Hia araerfad I TG AT T TATEH T T
%, (9= SATFRPT @ I, TRILF WAedH, I ATa JART T AR
Ai@Ted! HIed aATS ¥ T&qd T
o, FMEIT AUH AT@IH AISd TS ATATA AT FMEAT T3 Aiches, T
™
c. IEUA, TS ARF FaTSd, [Fd AN T (q2q Aredl Higd AT 77
T g T
R. UTHIETE Ferl SeY/SIEATHIR! AISd (A T
Q0. IERHTH! HIgd AT T
q9. ASTePT AT Teehl ATeTeh FHT T s qaR I
qR. TUTTHT AT a7 ATATALATEN Bl Uebehl TEATAAT, HFLAT T HTAT
SRTZETHFRA] @ISl TR Jiqded dar 9+
13. FFRIIEH! AlaegEFE=T @rsil T = aASH
W fosm | Q. HIEATAR &Rl TH TR AT AAATgd GIe TR HIKThT S T A
SUATNTATRT SRHAT FH Jiqa@d TaR T+
Y. AT T SRAT G814 [aearewedl aghad T addd qarR T
9%. AR ? fafq= TgT ATATE® FART T DNA T RNA %1 THAT S5+
Q9. T TIAT 92 [afT~ a=qe®dh! TN T HIHSHEG! THAT qqTs (ara=
AITE®E Yaeid T+
9. ATHT HETAT YT o ATSEERT (ol S a1 TR, BBl ATl TR
T FATRT AT I[UEEH] AFAlRA T T U AUH T A O TR
ArdEER T TAR T
9. ATHFT ATTATIREEET FIYG T WA TTHT IR EGHT JARTHT 8T
breeding %1 SEEYUE®E @I TR [qrlE®ae AUHT HIgal T THIZIEESTT
0. gEXAE AT A idewdle HAH TAEHaFEdl AHHNEs @il T gral
gideET TR =
Y. AT FHE AT 984 STeIddle® @rsil T JINT ¥ Heed Jaeid T
T (a9 | 3. ITHAHT ATIRHAT GRAV] FSEAT § MG 0 FFHH! dcaeedl Iofadld [aeaTeeh!
e TS
3. AT HH] FART T BT el THAT F&H T
Y. HATH, =TSl ATAHNTIH T ATHTRT 2ieh SaTAT FTATNTATEEST @rsil T
T qfdaed qar T
Y. WM &IAT ITAH FTde® JAN T FHAA-Fl6d, FlEA-2Eg drsgard
FRATIAT BTSSR AUEEH THAT TATI
%, dTfeeh ARTHATHR @A Feb? AT AMT B FAT TATE GaAT3al U TEehl
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[aN.N

RS, WFRWA ®IAT TRl WX fa=, T@a sfed, oAl o=q Her aarg
JeIATH JHAME ATIRE® @ISl T J&Id T

5. WA AT TS IIUIHT Jraesal @rell T [diEsd aH J89eEs T
AU ITIREF] qRHT el Ifqdsd Tar T |

%. Toerg wesier fafa 7 ufswean

USIAHAA (IR T Ui faebrg Suaied qam fquuesdes @Rd, s T Adqu qieered
WaWWWWWWWﬁTWWWW
EEEINRIE] WW%WWWW?WWF@TWH
ARTeRT cblcwss«\ EASH FEdN T TAdHE] FUEE [gHrs GESEudeid Tgd | (e
frarrarTeea faandiar fAaifed sauRumewgias avhrg T ae1ieE AIERArET THEHIHS =,
fasteirerar aar gareHs (99 ¥ afaafaer faem Ty | [auesdsr gE6ida, quiada bae suar,
Jradrel Iueedar, faamdier TR T fafqaarer dawqr qar IHRT 8§ eIl AT faerg fafa T
qRFTH FAE THAT &5 | AT [a99 qar giatg fawger aft qedmr ¥ Sawa g s
AR ATCHS afd qIT THET FHHT, IRATSTHAT, AT AeATH, TANTHSE, 8T FH, ANTHA el
foramdt i fafueser wimm i ug | g9 @1 e, afeqss www, wied & =d, w8 =,
el fEerg, A SieT aATed T AH9d ATIMYR T Sl WEaees I T GHTAAcHS
o fapr@ 9 Afbeg | Sfeatad fafg ¥ afveessl TR & aearyd fas= giwara fag ¥
T fasa gfmard fagessr @d gaerREse fauee qHd faera T SE AT | AFGHT AT
qeEted  fauaaeeedrs dHe  AETE GSY GEWERY  [RATedTes  gearad I g |
foerEaeqa! S1H, (89 T AaERATIATEH THEEATS SBTISHITTH GBI Fichre, -

(@) fasgaEq® = (Content knowledge)

fasir e gfafaer & o fawadmes w<d @ gty o« =1« ot gerer ot Seaees
AT, Sirad Giehar, 9a1d, Jear 3 Awiel, AT qdr geur gidid Rrer W& qeuad 39
faoaaeq#r AaRyd (9gr=1, d¥@gwrem (conceptual clarity) # aRAET fqEmdlew T q9TEEH
IAEEAT a0l ¥ qdqul [qFg g7 THE T TARNCAS [harehald HAAdTesl AT FIe T THEH
T | AT, FARH, UIANR, db, [ar€r, @ATIe e wregware fawgasq gfqewr T
HTAIRTTHT [T RIS Aiehes | TTHT AT RTeThel [aoaasieedrs Araiie IeeRes, Aq9dew
¥ FAEINE TARTEET TRt d TRIUR TSSO I 5 |

@) fav (Skills)

fosm faoaT qEuRURTG TOeeareRl ATgeaRar Jq m, a5 AETAr fasEET aweteag i

TANTCHE T9T TeRamTa faaewe faem g ufv Sfad amaeas © | TWerTa deqa= / S\ /94 /@I,

HAATHA, TANCHE HIA, THAT ATHUIGR! [T AT IRATSTAT HTAHT ATAFATE [ [qUe® gihaa

RIS Alkrg, | AT (O3 fRadades TRIST HAAT @IUIHEITTHET a7 giwanma fques faera

T Sire fadue |

(31) ATHRAA fa= TR fqIes

Q. FdreT 9 (observing): T FHAEER FAN (F&T, g, T, T7d el 9rsq T @e gral
qSA) W (AT 91 geAles, [arees ([qeudaes, s, TFHEdl, FHHEdl, TRaaaeesed
FRHAT IAT TS FA ATATHAAT TGS | TTAT AqA[bAewdls The 9 a1 fafgdq &THT
& |ichvs; | SETEXUIHT ATNT FrcAeATehl IS AU T, TG T Tedehl qfe=rd T, adradare i+ T,
HA Ferd ¥ AHed [GedThl AqdRd T ¥ eal Sears e |
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3. iR M (Classifying) : a%dg® 9T UeATe®®! AT ATIMT HE FHAA AT HLBIATEH
HTIRAT THETHRT T T FHH (HATIT HE F FH0 &7 | AGAq Al a9, a9 TS,
IE FAR T HA Mg, TS B Fod [aedle@d] ol a1, T TR (qeareed gy
AT, [T ol T FATAd q&qewmeh] Al aar3d Al |

3. HTOF T (Measuring): STIE AT AT T Gaidesdl TN TR |9 T, ITeT AU AT
AITE® (ATl T, Thed, THax Thet, TET) TG FATT LT IT8T THUHT [T~ afewepl AT T
F TG GRATAT US| HYA=A0d HHag ¥ Ugaid SraraT Thrgdied aife@dl J= I+,
FFAAX ARCIATH! TANT AT =1d, UTh, < AN T HI ATME TGS | IITUH AN FeALeh!
TART T TTAHT AFITg, ATSTg T IATg AT TS |

¥, fspy e (Inferring): @i TIRUHT a%q a1 UeAlewd ATedree Mk e Aldg, |
TG ATATR &1 Ul Tl (kY [HebTerd Flebras, & : forsarer it smaedes o= a1, A,
TRTLT, TATT, ATHAT AT(GR STATAAT forear B gobad A I IqAd AUHT §br Tl (A [rebTer
afers |

Y. Afasrarefr T (Predicting): IaHT AT, a9, dadrd ¥ (AShw! ATaRAr dqufera qieomHesr fa=m
T FI q wfasgardy & | wiasgardlt T AW T @ew av favare w1 @ | Ted aren ar
YAATEE qqT Ufge gTeT THUHT FREEdTs T G AN fafad Taam difgsd SIHT e T
F Ffaard TGS |

% ¥ear T (Communicating): #1, YeeiFe®, a7, dad, =d ATfGHl aRAl qedrs [aanes,
AANAE®, GOAAEw, SMENEE [qqer @i dfgs ¥ fafgd &0 q@ue a9 g9 & |
IETERTH AT HIRIHT Sia=Ighebl =Td TR T et JAT 7T Afaqewells AR FATCHT AT
T ife |

(31T) TR faem gimanTa fades

q. Hred aArs+ (Making model) : fa=Res, a&(e® a1 UaAEEH! T ATIT T a7 Aaaerd bl
JGYT ITHT AN AT, oMfeas a1 iR ST qerewen fafaaed g W & g=q faArr T
AT ATEATF AEIHN GrArTaed T T JAR TRTHT AT T HSA &1, & A HIHT THAT
IATSH, WHAHUGHAR! THAT TATSH, HIUHl AHAT IATSH, TIRRATAE TGIAHT THRE®H THHA]
FATIH, =R, WAL, AIGIH THAT TASH ATG |

3. afearfra T (Define operationally) : TRTET FTF T AacTFTH! ATEATZRT TRATIT JTAR T H
7 define operationally 21 | a1 faemdieer AT9T 7 | HUS RN 9T EHE! a7 TAGRETE TR
T TS faamdiet STsas! TR ATaRHT TR T H1 TFAT I8, |

3. JaE® wekad 9 (Data collecting) : @@dde® I HUAH HHEAG TIHT FAATEER
AT T ¥ qghele T B JAAT g, ST © FEITHISTR AFATg, HATSTE T FoTZHT AT |

¥, TATEHHI T T A 1+ (Data presenting and explaining) : J9HAT dade%®, UTHesw,
FE AT FTTeTH TART TR TATEHe®H qSMed T, faeawor T T Feawor R e fepre,
AT T T IRFAAT T FE THAT T3, |

Y. afted T T (Hypothesizing) : YHTUTHT ATURAT $IETd A0 T 9T TANTCHS  TAT
LTI T Alehvm, AT BT TRBAAT TH HTTAT IS, |

% 9T T (Implementing/Applying) : faeaad qomgs 9T THET AT Frafataedl THRTgRT
qiReFeTHTT TRILTTH! grel TR I 1 TqH Mg, | I8 fqqeraid ae AR ¥ Tehred
faEEal TART T THATH 61, TATGHF qghad T FHETH T Mg | faardieesd
qReeaATRl YLIETT T JANTHT ATSTTSTHR AN @I, I avard TR ghTg T AT [aidep!
TARTERT YEeH T 1 I8 TESH |
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(M) Imfves Afagfa qur @R (Scientific attitude and behavior)

foaste faeprs Wesireeorer Arenware faswear aentae  afgafaer faem 1 swafasaraar Twe,
AT AT IRUTRT fabrd TRISH, AFhl [FaRarg #e T AT {99/ ™, @a ¥
TAIRIET @G AFATRT T T ATAAATHS [aAR TH STl [qeh TRIST qqern TRTH g |
fabredr aeiiae afvafa qa1 =adersr faemesr @it IHeEars a9He  aiecadl dead= T,
ARATSTAT TIT TANTCHE H1I T, THST FHIE ITH, ATHAT AT T, @A wes 1+, a9
YA TR fo e fRareemaeedr affa Fearlt g9 arareRs 9aR T 99 | a9E ard
TATped AT @ISl qaT AMTSRR FALT T T IAIEEH! SAaqugiaany F21 T4, ITad et
ArAAT ¥ grafeep! YART T HETHT TS0 T, FETHT JTIHT AAMAE ATaRel gATS, fase e
TS T, I3 HATHT AT T AT FThe® THI 87, |

faeprg gESiIureRT #er fafues
fase aur gtafaesr fawe TesiTaordg gaTadrT aqrg AU faeg Iuaied I8s ¥ 93a aiedrd
gITae TRTSH AT fAsfataa fafaesasr anT 19 afe

(31) FqeeE fafd (Observation method)

HAATHA AFAF ATl TIAT HETaI T&7 & | T ATIgeedhl JANEe qIedfas awdl, g
AT SIS GANT iR fafa § srgeire fafa g 9 fafu fasmm arareaRer qar wfafuar g
JehTd FARHT AN JSUTT FHT fad Afcbeg | AT fafgerar frererer faandier, v fammdiar sl
feramdierl, USel THEA bl THEH! ATATHA TH RIS THIGS, | (a3 9T ATqreRor faog# T Afauart
faoraeq qur fasre Suafer 1 RIeA waared fafud dedn wdE | gEET Feia ¥ ASiE aeqer
HAATRA, A Fod T Ahed [qRAEER AaAlPA, AHA T THEMAT AEH SAATER T I (el
HTATRA, G&H TUHT TeAb] ATAHATE B T qecqebl AT, [auarepl fafqeT ARTeEa daared,
ART T TEH ATATHRA, YU TAT ArRHIR] HeATehl AT, TTRICATAE TGl TAATRT AG |

(31 FARTeHe fafg (Experimental method)

TR TR e fawoeedes a9 fafusiia 928 | g9 a7 9ART T AT eSS SAaedTTd
AT [oRdT, GEHaeeh TAaTe TATSSH Addihd T [eraied, [eqeide ufteesaaere qemgs T=qareo
¥ fayereur srear fawaeesar a1 fafa ganT 9 Afees | A1 fatuare faardiesar s e a9 fag
T ATHAT AATEER TART TAT GROTH &3 A1 T4 G SHATHAT (G190 gwg | a9l faandra qur
BT forepte Te{ehT AT ATXATTR ATHTAHT Irod TANT T A(PTT (b g T |

(3) gei fafr (Demonstration method)

faaTe qar yiataerE T Feied uaasqdrs Gesiieul T FHHAT AHUIR q9T AUH TdqT ATHUTER
THAT 9= T faqeprg Gestrweer a9 Av fafeepr g@T ey | g @i Giferd ami weETer a9
foramdier TqedT T (FFAHT) TN I TIs | AT TS el el fqendier FHd qgeiTar
TRIST Qb= | 79 fortaaer fafaer gam wiver faendtesar sadrea faa (Observation skill), fareersor
™ fau (Analysis skill), freepy fepteny fag (Inference drawing skill), <TeTdT ™ fau (Comparison skill), I
T T (Questioning skill) AT T gwg | agaTe faandiemg &7 Ieiae yiwmams deaa" T
T, IATET IUHT FRT WX &4, bl FIATs A% TC IR TedNT g=g | TI& &IA] &l ars
qUHTS AT RPN T TAERRT g7g | a¥ JAAT 94 fFandidrg 7 a7 Geanll aars{us g
SHEEHT FW TH e, {97 T G A9 A T G &0 (AR geg | yARTear @ e,
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~

qwd, AP THAT, URAISE ATieehl, AAE HeEhl THAT, ARTH SATad=Ighebl THAT ST [dTTH]
Rererorr a7 fafy ST g7 |

(%) TR qA (Field study)

AT I [T a7 T GEtedd qrHAT BEATHT AT A0 SaeaTdT a7 aredias awqes o
IUAE a1 g% foad a1 Ardeed WX AU fqandleears wamanfer @l goge qderdd qar e
TR TGN HeTH Sahd TRg R0 T [afae] &9 Wi aeqdq= [aiael T T,
T e T aikietas agta, gguer, fafae fefawer g dar fauaes, SWER T awediae
TR, [I99Ar, A el ¥ AHed! [a0aes®, THIAT I Teadd (audres, I qed ¥ SreTar
qTe fersaraal aeHT gRO {67 JebiqHT TR THRTHT Head! [aiq Hedl Hnewdls dAaardbd T4
TS A(h7g, | IE"d WH FEwdls [€dle T TS T FATH FARA TRTST ATk |

(3) qiedrerT fafr (Project method)

fafaer aemfie afvereamn, oo, fagrasr avmamT dee aqaee T, ot Jerfie TaaTese
AT 9, FAERuET FEEfad AT AT TRl AT SAfaqiTd 97 ATHfes THT [SEHarT
fag afvarsmr # fam Afeg | a9 fafamr faandiemg & afemee 9w 9ed aamed, T TR
frepd Heren, fam amTed, wIdr, #1e, 9eagey il gwEd W, foye fgear qamgs v+ <
ATAHT, TTSATE FATSA AT ATS AR AT AHEh BTAT T4 0G5, | (a7 41 ety iz
Y ARASATT BEl ®IH IRASHAT 1SS | TRATST Fare fqemdfewa Creative thinking,
thougntful planning, scientific thinking (F=TH® &= &l (AUETd! [FH TRIST AThg, |

(F) Shd faia (Discussion method)

& fastr qar gfafuer fafaer fauaasdesar gdwa gar a=ashar 71 fashy fadreT ot fafaer g
e | FeATeR FEAT, fa=w ¥ AT, TARTR! A7, UTEAIEAE ATl ¥ GRS AT AT
fafe g w1 A=y | ggwr 9fq fqEndia gHe fadeE RE AOEH gawd TReH ¥ fAeed
AETHR! AT AHIITRT [Fbra T qHT FedW e | THbT AT ISRIsTarh qa7 aeddre,
fo, fRdy, arar w47 efe TART T Alprg |

Sfedfad gt srerer fauareaeqel Thid, AHUTR ITAeaIATER AT (i, st q91 =90
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