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Learning) [Cdl. 115] (Instructional Pedagogy and
Evaluation) [Ipe. 118]
s AR (Psychology) [Psy. 119] AR (Psychology) [Nls. 120]
] g™ (History) [His. 121] giie™ (History) [His. 122]
1© | ¥efr® wmET (Gender Studies) [Ges. 123] “3f® @ (Gender Studies)
[Ges. 124]
9 st e AT (Hospitality | sifafr @ce =aeama=  (Hospitality
Management) [Hom. 125] Management) [Hom. 126]
R® A fa  (Agronomy) [Agr. 127] e faR T (Agronomy) [Agr. 128]
12 gTefae® fafecar (Naturopathy) [Nat. 129] gTEfq® fafeear (Naturopathy) [Nat.
130]
¥ | aawea frem (Human Value Education) [Hve. | FTHs ferem  (Human  Value
131] Education) [Hve. 132]
¥ | gffeer (Sculpture) [Scu. 133] HidaaT(Sculpture) [Scu. 134]
@m Yegs AT w9 E
FH. | T 99 W eags T A FH R F Y5 o T Fe
1. e fasm (Biology) [bio. 201] st faw (Biology) [bio. 202]
R frem T f4@™  (Education and Development) | fRrem T fa@™  (Education and
[Ed. 203] Development) [Ed. 204]
3 TN (Geography) [Geo. 205] TN (Geography) [Geo. 206]
¥. Ffafy FMA (Procedural Law ) [Prl. 207] g (Legal
Drafting) [Led. 210]
® THETE (Sociology ) [Soc. 211] U (Sociology ) [Soc. 212]
agaT (Ayurbed) [Ayu. 213] #gaT (Ayurbed) [Au. 214]
© qqT AATT (Business Studies) [Bus. 215] FEHE eI (Business  Studies)
[Bus. 216]
s ATT fIR (Linguistics) [Lin. 217] oTT fR (Linguistics) [Lin. 218]
R i e (Political Science) [Pol. 219] it e (Political Science) [Pol.
220]
10 | gefeme (Philosophy) [Phi. 221] Feee (Philosophy) [Phi. 222]
i SEEEIT AFAA (Population Studies) [Pos. 223] | <@ eI (Population Studies)
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[Pos. 224]
R qETE™ (Horticulture) rrEr (Horticulture)
(A, T, T T =9 &) [Hor. 225] | (P, T, T T =S &)
[Hor. 226]
iE g T 99T (Food and Nutrition) [Fon. 227] g T 9O (Food and Nutrition)
[Fon. 228]
1¥ | g9 (Dance) [Dan. 229] T (Dance) [Dan. 230]
W | @¥gex B (Computer Science) [Com. 231] | #¥AeX s (Computer Science)
[Com. 232]
8 Yfeg® I TE
FA. | T F Afegw R T A TR F Yo o T FE
1. WA a9 (Chemistry) [Che. 301] WA a9 (Chemistry) [Che. 302]
R s (Economics) [Eco. 303] s (Economics) [Eco. 304]
3 WA T TAARET  qegdq  (Tourism and | TEA T TEARIE eqd+ (Tourism and
Mountaineering Studies) [Tms. 305] Mountaineering Studies) [Tms. 306]
¥ A (Marketing) [Mar. 307] e (Marketing) [Mar.308]
Ed A qur ®ER R (Gerontology and LRI ER farew
Care Taking Education) [Get. 309] (Gerentology ~ and ~ Care  Taking
Education) [Get. 310]
% AW (Yoga) [yog. 311] AW (Yoga) [Yog. 312]
° FEEEA (Vocal/Instrumetal) [Voc. 313] FEErA (Vocal/Instrumetal) [voc.
314]
g femg @T T (Sewing and Knitting) [Sek. | F@TE T1 I (Sewing and Knitting)
315] [Sek. 316]
R “et# FF (Constitutional Law) [Col. | S TT WIE T T A (Civil
317] and Criminal law and justice) [Ccl.
320]
10 AWESTRX (Mass Communication) [Mac. | = (Mass  Communication)
321] [Mac.322]
1 & (Culture) [Cul. 323] T (Culture) [Cul. 324]
R % fesgfMs (Fashion Designing ) [Fad. a fesmefe (Fashion Designing )
325] [Fad. 326]
1® | gffeer (Sculpture) [Scu. 327] At (Sculpture) [Scu. 328]
¥ | IUEE, THUET Y AEUET (Animal | IO, 9RO T AREEE (Animal
Husbandry, Poultry and Fisheries) [Apf. 329] | Husbandry, Poultry and Fisheries)
[Apf. 330]
% | A9ft (Nepali) [Nep. 331] AU (Nepali) [Nep. 332]
q0 TEITH FT 7



% | s (English) [Eng. 333] sgIs (English) [Eng. 334]

1 | Afel [Mai. 335] Al [Mai. 336]

15 | Jar@ [New 337] Fardt [New. 338]

1% | &= [Hin. 339] f=t [Hin. 340]

R0 | fafwat [Chi. 341] faferart [Chi. 342]

| SR [Jer. 343] SHA [Jer. 344]

R | st [Jap. 345] STt [Jap 346]

R | SifEw [Kor. 347] i [Kor.348]

¥ | 38 [Urd. 349] 3¢ [Urd. 352]

M| we [Fre. 353] %ea [Urd. 354]

| feg [Heb. 355] feg  [Heb. 356]

RO | e [Are. 357] sRferes [Urd.358]

X5 | @& [San. 359] & [San. 360]

X% | aresAT (Culinary Arts) [Cua. 361] qreeaT (Culinary Arts) [Cua. 362]

@ Yeg® St T

F 9. | w1 = g B T A F R F Y5 o T FE

1. T (Mathematics) [Mat. 401] T (Mathematics) [Mat. 402]

R YEINT® R (Applied mathematics) [Ama. YR T (Applied Mathematics)
403] [Ama. 404]

2 Fifvred TRTT (Business Mathematics) [Bmt. aiftssr T (Business  Mathematics)
405] [Bmt. 406]

¥ AME #fg@R (Human rights) [Hur. 407] AME Afg@R (Human rights) [Hur. 408]

L TCHE@T qI gaar faq (Library and | Tq&™@d q& g1 fq99 (Library and
Information Science) [Lis. 409] Information science) [Lis. 410]

% & fa9 (Home Science) [Hos. 411] & fa9 (Home Science) [Hos. 412]

© Fa@ fas®  (Environment  Science) | Q@I fa@M (Environment Science)
[Ens. 413] [Ens.414]

G T FA (General Law) [Gel. 415] T FA (General Law) [Gel.416]

R fareme (Finance) [Fin. 417] faremea (Finance) [Fin. 418]

q0 qEFHTA AT (Co-operative | Tgar E2EIR RG] (Co-operative
management) [Com. 419] Management) [Urd. 420]

W | &g wem@ (Buddhist Studies) [Bud. 421] | & ¥ (Buddhist  Studies)

[Bud.422]

R® grNfTE FAT (Applied Arts) [Apa. 423] grfTE FAT (Applied Arts) [Apa. 424]

12 T (Signing) [Sig. 425] T (Signing) [Sig. 426]

¥ fe@e (Painting) [Pai. 427] fe@er (Painting) [Pai.428]

ATEAE RTETT (3T 99 T 9%) TIZTHH, Y096 (9T 9)
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Keeping) [Sbk. 429]

ALY WA A T AU (Sericulture and Bee | W@ @A T #Y@ (Sericulture and

Bee Keeping) [Sbk. 430]

Dressing) [Beh. 431]

9% gl ¥ ®HAT (Beautician and Hair

T Fq@AT  (Beautician and
Hair Dressing) [Beh.432]

qu dofe S A (Medicinal Herbals) | dofae=r SI€g & (Medicinal Herbals )

[Meh. 433] [Meh.434]
9z =g T aeiE (Plumbing and Wiring) | @€ T aw@iE (Plumbing and Wiring)
[Plw. 435] [Plw. 436]
i i@ @etree (Internal Decoration) [Ind. #i{# F@EE  (Internal Decoration)
437] [Ind. 438]
R0 ged @I (Hotel Management) | 8ldqf =aq@ma«  (Hotel Management)
[Hom. 439] [Hom. 440]
wreathe R (@R 19-9R) FRaaher
(@) e far
fo. q | @9 @ TP FE IR &1 g T R
1 T&hq AT [Saw. 011] & AT [Saw. 012]
R B AT qT AT [Slg. 017] HEHA AT @ AT [Slg. 018]

v ; AT fameE AaE [Nep. 001 T Nep. 002], @it [Eng. 003 T Eng. 004], @ifie steaa® [Soc. 005],
el Rrem [Lif. 008] TRy aR¥ SeoiE@ WUIMER gig | FrRmfier sgdst [Eng. 003 T Eng. 004] 31 §a@r

&g AT [Saw. 011 T Saw. 012] fawr steas 9 qag |

@) Yo fom
@) Yfeg® qfea T
.4 | ®= N F s A T IR # Yegs forer T Fre
1 EAISEE [Yab 501] EAISEE [Yab. 502]
R gWag [Sab. 503] gmWag [Sab. 504]
3 Fag  [Rib. 505] #aE  [Rib. 506]
¥ swdag [Aab. 507] sgdas [Aab. 508]
4 FHT  [Gra. 509] & [Gra. 510]
% fagra s [Sij. 511] fagra s [Sij. 512]
© = [Nay. 513] =T [Nay. 514]
s T [Dar. 515] T [Dar. 516]
R gehq e [Sas. 517] Herq "ifecd [Sas. 518]
1o g @ [ltp. 519] gfrem @ [ltp. 520]
1 e [Nis. 521] Hfremer [Nis. 522]
R TSTHH FFT F



@ ez [T qE

F. | w1 # e o TR T R 1 Yo o T

1 gTEiq® fafecar (Naturopathy) [Nat. | Siafaes fafeear (Naturopathy) [Nat. 130]
129]

R AT (Ayurbed) [Ayu. 213] AT (Ayurbed) [Au. 214]

3 IR (Yog) [yog. 311] IR (Yog) [Yog. 312]

¥ FHEUE  [Kar. 531] FHEUE [Kar. 532]

L wierq SIS [Faj.533] wied SfaT [Faj.534]

% R [Ba 537] TR [Bas. 538]

® a7 Yfegw faw

F 9| TN F P B TFE TR F Yo fw T FE

q AMaHed  fwem (Human  Value | AMa¥ed Rmem (Human Value Education)
Education) [Hve. 131] [Hve. 132]

R FFT faw  (Computer Science) FFX fa9W  (Computer Science) [Com.
[Com. 231] 232]

3 e (Economics) [Eco. 303] qee (Economics) [Eco. 304]

¥ AUt (Nepali) [Nep. 331] qqrelt (Nepali) [Nep. 332]

L AN (English) [Eng. 333] FEISA (English) [Eng. 334]

% T (Mathematics) [Mat. 401] T (Mathematics) [Mat. 402]

TFIAT Rt e/ weEt

(@) aEd  faom

fo. ® | F1 H AE TFE F R F T T
1 ag farelm [Bue. 021] st furelm [Bue. 022]
R 3¢ @ma T gt [Ugl. 031]

3¢ @ma T |t [Ugl. 032]

ey : dfae favmes A9t [Nep. 001 T Nep. 002], #i€distt [Eng. 003 T Eng. 004], @iie &= [Soc. 005],
rereaeft frem [Lif. 008] SR 8RA Fooi@ WGMER gigr | famfier 9ot [Eng. 003 T Eng. 004] # @agt
MearT g RrEr [Bue. 021 / Bue 022] T #e@iT 3§ @& T difeer [Ugl. 031, Ugl 032] fawr seem T

qFG |
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@) ez faw

@) AYegs e TE

# 9 | F& ] ¥ gE o T B T R ¥ Wegs Bra T P
1 g @ [Bup.601] g T [ Bup.602]

R F [Kur. 611] FA [ Kur. 612]

(@m g W TE

#F 9 | F& q # PegE A T B T IR FT Yegah o T #e
q FFE G99 [ Com.231] FFLL [Com. 232]

R dig #HFTS [BKk. 527] dig FHFTE [Bkk. 628]

3 SR [Jyo.621] S [ Jyo.622]

¥ I [Bha. 623] I [ Kur. 624]

L farew fa=mw [Sil. 625] frew fa=m [Sil. 626]

% g™ T @ gfeq [Hah. 651] gfeq T | gfe™ [Hah. 652]
(8) g I TE

% 9 | w1\ FgE A T e T R F g o T Fe
1 H&q T [Saw. 011] H@d AT [Saw. 012]

R FGe [Eng. 333] #IST [ Eng. 334]

3 fferart ST [Chi. 341] faferat wToT [Chi. 342]

¥ ST AT [Jap. 345] SIS AT [Jap 346]

¥ Tt ST [Pal. 631] qIefl 9T [Pal. 632]

% e AT [Bht. 633] siTc T [Bht. 634]

© e s [Mir. 661] e a9 [Mir.662]

©, TSAITSTH FHATE™

Q. IR S qur R @it o St gEr aifife S Kk gver i faa e
ferarear T fawrma fag faer REameaT weuEe g1 g | a8 T AiE [UE TvaEEH
AARGSM, 96T @ T AW 9 qO7 @M @F G99 g1 § | I a0dd SrAeiasrer
TR Sefae™ SdT fadaen O dafes ey |

. foaremr et @ FeaTeRT AT U difdE aiHT FROET 04 T ISR geEeE g g |

FET q I 3 T AT % TISTEVET AT AN 53R FAEVEIH TSAISH T § |

. FET ¥ 3G Q0 WEH TEHT IR UISHEVST AU AME qOR¥ HREUSl T Hemw 99 T 9R AT
FRIWT 9 IIGIETAT AATG 5&¥ FHUUIRRT TEMT 3} TIETUVET AAT| QO FHREvAT
TSI T G |

. TSAUTSH oA AT @9 WS 3R YUl FHATEIATE q TEIEvel AT g |

AT i gfdafasar 0@ wvere & fias g1 § | aX difeusr qiegever (Credit
hour) Taed T faeEe fTm®T AEaEFEaETER aradies FEaidEs qaamEt e
T e g A T G |

X W W

s
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5. faoE gesieT viear

9.

X

%

wreatas fremar Rrer o fFaeaT o T faanft e T e Rewr faf
queT g | faemdier gewiitammr aerr i, afeiomT w1, 8 99, g a9,
QeHAS AT, Fadaae farerr wgfaars farerr faeee fafier s #wiaay o g |
et fares dwfag A e faee REaTEa @S T g | 8% TR
T SMErTHar T ATEAT HUHT (AUTE, A, AMEH, FHSR afs) faemdied adew @
FHEATHT FHTER Frequr gfmar SuMTSTUe § | AT, TR, AT ([T q9T faeR T weEt
RTETeT 139 IETHT AEIFARMER FFe Gfatael i STENT T bt g | T AT
Rreterer Fewradl, ICF, TAHF T AT TIHT AT (ate T g |

Premftar Rrameers i AT fadE qeieo ReamaarT geumed THa g | Rremder
g aerr frai, o aar waieToRe #E, & WU, 9WeT e,
ATHTCEN ST, JadaHE! freqvr ughqerns fasrg el fafuer T SrieaaT T

g\
faar yiwmar arfae qemT w1 S TR e sEER Tem T e smenfea g

g\
. Rirereper wEweRdl, IAE, TAdH T Gioteba el TIAT et e T g |
4.

TEAMSTAT AT qT FoaRX Fiafqeg SUered qred, qa T AEAHARTER ST T
g\

o TR fplg ATeqhar T ATEAT TTHT (AITSIAT AU, AL, AGEW, FAAR M)
foemfies TfeEy T AT el faes wEsliEur TiRaT eI g |

Q. fqw gHite wiswan

9.

RS F&T 99 T R AT Wegs favm g &t fuifa 9] aqgaed 7 & agane o
TS U1 T4 Uegs v gie T g | Fefi serae 1 e Wege e e
TRH TYEAE TF 99 Wegas (o sremae T @ g | fammder &6 qar st sremens
AT AR q e 97 Weges e geauteaer sawr M g |

FT 99 T R AT Aige famm, Tt faem T o faem feid fawr sremae
fremfieea oW 9 g fawe T Aifvta faorr steaae 9 9w @ |

yifafe qET FATEEIE R TAT IEURRG gRAS el GAIeH AER v aiead qeaamy
LAAT T Ufega et g1 qaTEeT TRUSATER &1 § |

¥, HE 99 T 9 AT Uegs fo gete TRT @ 99 T 9R AT U@ (9T a1 Bl s 9T ui
AT T AT g | AT FEM 99 T IR AT TF TF [ Al TN ISIFRA [ et
TR TP FIoRT Grive AFEeTg ATE Aeas g |
qo. faemt Aearem WheaT

foremer Tt faeml Suafsr eaTg@eH AT MATICHS HeATSHT IndT e T4 faeg qare!

T AR ToTT YW s 9 e gearedd aheaerg sEeren T4 framdier

faapree frafor g |

(@) frTTRE qREET : FETRE ATEEadl e I faerfieel e | g T
B | TgeE A Rrerea famfier afrea fer STafed STERAT eF 1w Ma s|a]
T IS g | R qew FEiicas qeareear BT Rehg Sesiieniure! s ST
TIAT [EFE, FEHE, FANCHE T IRANET F™, GHENIS F-, AfRad waea, THE
e, wiae U AMiAE IO T TAEEIH GETeedl TN T aied g | a&

qEAE FTET (FT 99 T 97) TIZTFH, 09§ (T 9) NES



AATEHTHT faemrfiar sfvore Tdl fadrg s@em afed T8 quicAs qu7 TR S (qaEare
TUR T e e fgw g | fadw faee smavasar o faamdier et faoer faeeer &
SR TRAT AT TSR T G |

TR s AeaTe@e! Afaaare SfeEiEeT T faweea TegwHAT qifeuear Mi=sa 9]
AANF HATTHAH] TIAT (ORATHE AATEHAT FHEL A G |

@) froiaTcHe TeaTe@d : wTEAtiE TEAT T ER RS Jearedd A g
@) FHATIHE [aE@ e I AfSIhl  SERAT ATNE  eare@adl T Afvad /qed
TOATHT AT AT AT AR Faraer T4 fammfier Muiacas qearesT i g |

(3N SATANE AATEHAH] TIAT (HVICHE TeATEHAAE I FAITER JTHTARE T
HAEH (MIATCHS AEATESHTAT JAEE A G | AANG AATSHAH AR (TR
fafarerar g @ wq o frefafad aerer qeames ao faormT swmeeT g7 g

o FH TEANAIR TeAG A : f(qardie frathaar (Quiefa) T @ feamearaHr
FEINTATEHT SATATGERT STETCAT TRTHT HATEHA |

o fAF TOAAEEH ITHH! AWRAT T IgH : Ufecl FANqP FATIAHT TSTITST
AU foorraweTe qfedt Then geuew AT g 9w qfedr T T Siae srafrseaT
TSUTST WU frsrrasqane AT 3aiies Tleqr qe=me T g |

o WANTCHS T AT HH®T HeATGd

o YT TIIFHAAT NIFTHAERST A AEREE

(®) M 99 T R AT FIa IegwEET PSR! ARE! qEd aEsiie T8 g1 g |
e T dgiivas a1 Fgifvad T TR g9 &7 99 g |

@ TN, AT qUT AT TP TATEHIH R, fafr qur awe avateaa faweer
TTSIHAAT Ivoig ATITEAR I & | AgIvaeh TeTehl HeATSHAHT T fafarediasr afersr
frator wfy g

(9) Themr fagw faee smawaear wuw frmfieeas 36 @9 @ fareer aE qER
frerfieeds fRET TIWT ST WY o9 AeATEed U g | eI sSaeadar Soa
feremdier amfit wierreer @wg o T wfew g | faemdt qeares et Rietewer stargTar s
T fad faaprg smavaaar o fEmiieedr AT ITE g qeareET TndT SaarsaaT
g |

gy : faamdtr @Y fraior (Grading) v faf qem giwarer et aregew faem dwe ged  feRme @R
g |

9. fRrerer AT

At Rrem F 99 T 9R AT RS qeas A qEIadr A9l Je g g | aX el

AT e T RTeTa! AT ST g g ¢
(@) T IR Sreaae TOSeT et /s AEt AT g g |

@) TS e T AT R a1 it e el @, S T At g
frERETae® A [MIEEHT TSTIISHEHT AT ATAH AT SIS 90 AN T qiepw G |

() WEHT qAT IFIRNA TRAHE A [aoeed Tegamil T TSAISHa! ATedH aafead ST
g G | g TR frreEe! TSAIIeH Rt aifie Ivr Afgusr AT § T afe g oo

% TSTHH FFT F



(&) AU ARG AT eI qeEe TRl Al e gear v % e fae

AT T I AT (TS Fieh F |

STIFT T&THT GHAHT SATEAT JAS I qUAT TEIFHHAP JATEHT T § | JET &N b, qTar

T QUIOTAT J&T THE qHaaTs 2 g |
9} TADT FEAFAAT AT

T TEIFA ITEW, 0% & fagiea quT AFELHT e o8 faem wiveas faamem ager

TEAFAEE (MFIAR IO T FEAAT S
TIEAHT THAT qT FETEaT ST

FE | A av | A A AT af AT af AfeTF af
Q0% Q009 R0Vg 0% 050

q e FETIAT

R e FRTIAT

3 e FRTIAT

> e FRTEAT

'l ThET FETIIT

% e FRTIAT

© e FRTEAT

- FRTEAT

R et FETIAT

q0 FRTEAT

19 FRTIAT

R FETIAT
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Secondary Education Curriculum

2076
Chemistry
Grades: 11 and 12 Subject code: Che. 201 ( Grade 11 ), Che. 202 (Grade 12)
Credit hrs: 5 Working hrs: 160

1. Introduction

This curriculum is of grade 11 and 12 chemistry. This is designed to provide students with general
understanding of the fundamental scientific laws and principles that govern the scientific
phenomena in the world. It focuses to develop scientific knowledge, skills, and attitudes required
at secondary level (grade 11 and 12) irrespective of what they do beyond this level, as envisioned
by national goals. Understanding of scientific concepts and their application, in day to day context
as well as the process of obtaining new knowledge through holistic approach of learning in the
spirit of national qualification framework is emphasized in the curriculum.

This curriculum aims: to provide sufficient knowledge and skills to recognize the usefulness and
limitations of laws and principles of chemistry, to develop science related attitudes such as concern
for safety and efficiency, concern for accuracy and precision, objectivity, spirit of enquiry,
inventiveness, appreciation of ethno-science, and willingness to use technology for effective
communication, to provide opportunity for the learners who have deeper interest in the subject to
delve into the more advanced contents so that the study of chemistry becomes enjoyable and
satisfying to all.

The curriculum prepared in accordance with National Curriculum Framework is structured for two
academic years in such a way that it incorporates the level-wise competencies, grade-wise learning
outcomes, scope and sequence of contents, suggested practical/project-work activities, learning
facilitation process and assessment strategies so as to enhance the learning of the subject
systematically.

2. Level-wise competencies
The expected competencies of this course are to:

1. think critically and creatively, communicate effectively in written and oral form and reason
quantitatively

2. apply appropriate principles, concepts, theories, laws, models and patterns to interpret the
findings, draw conclusion, make generalization, and to predict from chemical facts,
observation and experimental data.

3. correlate old principles, concepts, theories, laws, tools, techniques; to the modern, sustainable
and cost-effective skills, tools and techniques in the development of scientific attitude.

4. apply the principles and methods of science to develop the scientific skill in an industrial
process to produce various chemicals in small as well as in industrial scale that are useful in
our daily life and in the service of mankind.

Secondary Education Curriculum, 2076 (Chemistry) 19
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explain the social, economic, environmental and other implications of chemistry and
appreciate the advancement of chemistry and its applications as essential for the growth of
national economy.

describe chemistry as a coherent and developing framework of knowledge based on
fundamental theories of the structure and process of the physical world.

develop skills in safe handling of chemicals, taking into account of their physical and
chemical properties, risk, environmental hazards, etc.

conduct either a research work or an innovative work in an academic year, under the
guidance of teacher, using the knowledge and skills learnt.

Secondary Education Curriculum, 2076 (Chemistry)



3. Grade-wise learning Outcomes

Grade 11

Grade 12

Content Area: General and Physical Chemistry

1. Foundation and Fundamentals

1.1

1.2

1.3

1.4

Recognize the importance and scope of
chemistry.

Explain the terms atom, molecule,
radicals, valency molecular formula and
empirical formula.

Calculate percentage composition of
constituent elements from molecular
formula.

Define and use the terms relative atomic
mass, relative molecular mass and
relative formula mass.

1. Volumetric Analysis

1.1

1.2

1.3

1.4

1.5

1.6

1.7

Define and explain the terms
volumetric and gravimetric analysis.

Express the concentration of solutions
in terms of percentage, g/, molarity,
molality, normality, ppm, ppb

Define and calculate the equivalent
weight of (elements, acids, bases,
salts, oxidising and reducing agents).

Express the concentration of solution
in terms of normality.

Explain and apply the concept of law
of equivalence in chemical
calculation.

Define and explain primary and
secondary standard substance.

Explain different types of titration and
their applications.

2. Stoichiometry

2.1

2.2

23

24

2.5

Explain Dalton’s atomic theory and its
postulates.

State and explain laws of stoichiometry
(law of conservation of mass, law of
constant proportion, law of multiple
proportion, law of reciprocal proportion
and law of gaseous volume).

Explain Avogadro’s hypothesis and
deduce some relationships among
molecular mass with vapour density,
volume of gas and number of particles.

Define mole and explain its relation with
mass, volume and number of particles.

Interpret a balanced chemical equation in
terms of interacting moles, representative
particles, masses and volume of gases (at
STP) and perform stoichiometric
calculations.

2. Ionic Equilibrium

2.1

2.2

23

24

2.5

2.6

2.7

2.8

Explain the limitations of Arrhenius
concepts of acids and bases.

Define Bronsted and Lowry concepts
for acids and bases.

Define conjugate acids and conjugate
base.

Identify conjugate acid-base pairs of
Bronsted acid and base.

Define and explain Lewis acids and
bases.

Use the extent of ionization and
dissociation constant of acid (ka) and
base (kb).

Explain ionization constant of water
and calculate pH and pOH in aqueous
medium using Kw values.

Show understanding of, and use, the
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2.6

2.7

2.8

Identify limiting and excess reagent in a
reaction and calculate the maximum
amount of products produced.

Calculate theoretical yield and percentage
yield from the given actual yield.

Find empirical and molecular formula
from percentage composition.

concept of solubility product Ksp.

2.9  Calculate Ksp from concentrations

and vice versa.

2.10 Show understanding of the common

ion effect.

2.11 Describe the application of solubility
product principle and common ion

effect in precipitation reactions.

2.12 Define a Buffer and show with

equations how a Buffer system works.

2.13 Explain the choice of suitable
indicators for acid-base titrations and
describe the changes in pH during

acid-base titrations.

2.14 Define and differentiate different
types of salts (simple salts, double
salts, complex salt, acidic salts, basic

salts and neutral salts).

2.15 Explain hydrolysis of salts (salts of
strong acid and strong base, salts of
weak acid and strong base and salts of

weak base and strong acid).

3. Atomic Structure

3.1

3.2

33

34

3.5

3.6

3.7

Explain Rutherford atomic model and its
limitations.

Summarize Bohr’s atomic theory and its
importance.

Explain the origin of hydrogen spectra with
the help of Bohr’s model.

Explain the general idea about Debroglie’s
wave equation and probability.

Explain quantum numbers and Planck’s
quantum theory.

Explain the concept and general shapes of
s,p,d and f orbitals.

Use Aufbau principle, Pauli Exclusion
Principle and Hund’s rule to write the
electronic configuration of the atoms and
ions.

3. Chemical Kinetics
3.1
32

Define chemical kinetics.

Explain and use the terms rate of
reaction, rate equation, rate constant.

3.3 Explain qualitatively factors affecting

rate of reaction.

3.4  Use collision theory to explain how
the rate of chemical reaction is
influenced by temperature,

concentration and particle size.

3.5  Explain the meaning of the term
activation energy and activated

complex.

3.6  Derive and explain integrated rate
equation and half life for zero, and

first order reaction.

3.7  Construct and use rate equations
calculating an initial rate using

concentration data.

3.8 Explain the significance of Arrhenius

22
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equation and solve the related
problems.

3.9  Explain and use the terms catalyst and
catalysis (homogenous,
heterogeneous).

3.10 Describe enzyme as biological
catalyst.

3.11 Explain the role of catalyst in the
reaction mechanism.

3.12  Solve related numerical problems
based on rate, rate constant and order
of zero and first order reactions.

4. Classification of elements and Periodic
Table

4.1 Explain modern periodic table and its
features.

4.2 Classify the elements of periodic table in
different blocks and groups.

4.3 Identify the elements as metals, non-metals
and metalloids.

4.4 Define the term nuclear charge and
effective nuclear charge.

4.5 Explain and interpret the Periodic trend of
atomic radii, ionic radii, ionization energy,
electronegativity, electron affinity and
metallic characters of elements.

4. Thermodynamics
4.1 Define thermodynamics.

4.2  Explain the energy change in
chemical reactions.

4.3  Define the terms internal energy and
state function.

4.4  State and explain first law of
thermodynamics.

4.5 State and explain enthalpy and
enthalpy changes in various process
(enthalpy of solution, enthalpy of
formation enthalpy of combustion and
enthalpy of reaction).

4.6  Explain endothermic and exothermic
process with the help of energy profile
diagram.

4.7  State laws of thermo-chemistry and
solve numerical problems related to
Hess law.

4.8  Define the term entropy and
spontaneity.

4.9 State and explain second law of
thermodynamics.

4.10 Define standard Gibbs free energy
change of reaction by means of the
equation AG = AH- TAS.

4.11 Calculate AG for a reaction using the
equation AG = AH— TAS.

4.12 State whether a reaction or process
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will be spontaneous by using the sign
of AG.

4.13 Explain the relationship between AG

and equilibrium constant.

5. Chemical Bonding and Shapes of
Molecules

5.1

52

53

5.4

5.5

5.6

5.7

5.8

59

5.10

5.11

5.12

Show structure atoms and ions by Lewis
dot method.

Explain the ionic bond and the properties
of ionic compounds.

Explain the covalent bond, co-ordinate
bond and the properties of covalent
compound.

Describe the feature of sigma and Pi-bond

Describe the co-ordinate covalent
compounds with some examples.

Write the lewis dot diagrams of some
ionic and covalent compounds (NaCl,
MgCl2, NH4CI, Oxides of Hydrogen,
Nitrogen and Phosphorous, common
mineral acids).

Write the resonance structure of some
covalent species.

Explain the properties of molecular and
metallic solids on the basis of
vanderwaal’s and metallic bonding.

Use VSEPR theory to describe the shapes
of simple covalent molecules.

Describe the concept of hybridization in
simple covalent molecules.

Explain the characterstics of bond in
terms of dipole moment, Ionic character
and bond length.

Describe the hydrogen bondng and
outline the importance of hydrogen
bonding to the physical properties of
substances, including ice and water (for
example, boiling and melting points,
viscosity, surface tension and solubility).

5. Electrochemistry

5.1 Define the terms: standard electrode

(redox) potential.

5.2 Explain about standard hydrogen

electrode and calomel electrodes.

5.3 Calculate a standard cell potential by
combining two standard electrode

potential.

5.4 Describe the applications of

electrochemical series.

5.5 Define and explain standard cell
potential with reference to voltaic cell:

Zn-Cu cell, Ag-Cu cell

Use standard cell potentials to:
explain/deduce the direction of electron
flow in a simple cell and predict the
feasibility of a reaction.

5.6

5.7 Explain the relationship between cell

potential and free energy change.

5.8 State the possible advantages of
developing other types of cell, e.g. the
hydrogen/oxygen fuel cell and lithium-

ion, rechargeable batteries.

6. Oxidation and Reduction

6.1 Define oxidation and reduction in terms of

24
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electronic concept.

6.2 Define oxidation number and explain the
rules of assigning oxidation number.

6.3 Calculate oxidation numbers of elements in
compounds and ions.

6.4 Explain redox processes in terms changes
in oxidation number.

6.5 Use oxidation number change to identify
oxidizing and reducing agent.

6.6 Balance the given redox reaction by
oxidation number change or half equation
method.

6.7 Explain the qualitative and quantitative
aspects of faradays laws of electrolysis.

7. States of Matter

7.1 List the postulates of kinetic molecular
theory.

7.2 State and explain Gas laws, related
equations and related numerical problems.

7.3 Explain Boyle’s law, Charle’s law,
Avogadro law, combined gas law, Daltons
law, Graham’s law

7.4 State and use the general gas equation PV
=nRT in calculations.

7.5 Explain the meaning of Universal gas
constant and its significance.

7.6 Distinguish between real gas and ideal gas.

7.7 Explain qualitatively in terms of
intermolecular forces and molecular size:
the conditions necessary for a gas to
approach ideal behavior.

7.8 Explain the cause of deviation of real gas
from the gas laws.

7.9 Explain the physical properties of liquid
like Evaporation and condensation, vapour
pressure and boiling, surface tension and
viscosity in terms of intermolecular force
and intermolecular space.

7.10 Describe Liquid crystals and their
applications.

7.11 Explain about Liquid crystal and its
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application.

7.12 Differentiate between amorphous and
crystalline solids.

7.13 Describe the properties of crystalline solid
(anisotropy, allotropy, isomorphism,
polymorphism, transition temperature, habit
of crystal, crystal growth).

7.14 Define unit cell, crystal lattice,
efflorescence, deliquescence, hygroscopy,
water of crystallization with examples.

8. Chemical equilibrium

8.1 Explain physical and chemical equilibrium
in terms of reversible reaction.

8.2 Describe the meaning of dynamic nature of

equilibrium with example.
83
8.4

Explain and deduce law of mass action.

Write equilibrium expression and
equilibrium constant with significance.

8.5
8.6

Derive the relation between Kp and Kc.

State Lechateliar’s Principle and apply it to
systems in equilibrium with changes in
concentration pressure, temperature or the
addition of catalyst.

Content Area: Inorganic Chemistry

9. Chemistry of Non-metals

6. Transition Metals

9.1  Describe and compare the chemistry of | 6.1 Explain characteristics of transition
atomic and nascent hydrogen. metals.

9.2 Explain isotopes of hydrogen and their 6.2 Explain oxidation states of transition
uses, application of hydrogen as fuel, metals.
heavy water and its applications. 6.3 Describe complex ions and metal

9.3 Explain types of oxides (acidic, basic, complexes.
neutral, amphoteric, peroxide and mixed 6.4 Show shapes of complex ions
oxides). ' '

. S 6.5 Describe d-orbitals in complex ions

9.4 Recogmze applications of hydrogen (simple explanation by crystal field
peroxide. theory) for octahedral complex.

9.5  State medical and industrial application 6.6 Explain reasons for the colour of
of oxygen. transition metal compounds.

9.6 Describe occurrence, preparation (from 6.7 Explain catalytic properties of transition
oxygen), structure and test of ozone. metals

9.7  Describe ozone layer depletion (causes,
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9.8

9.9

9.10

9.11

9.12

9.13
9.14

9.15

9.16

9.17

9.18

9.19

9.20

9.21

9.22
9.23

effects and control measures) and uses of
ozone.

Give reason for inertness of nitrogen and
active nitrogen.

Give chemical properties of ammonia
[Action with CuSO4 solution, water,
FeCl3 solution, Conc. HCI, Mercurous
nitrate paper, O2].

Explain applications of ammonia and
explain harmful effects of ammonia.

Write the name and formula of oxy-acids
of nitrogen.

Explain the chemical properties of nitric
acid [HNO3] as an acid and oxidizing
agent (action with zinc, magnesium,
iron, copper, sulphur, carbon, SO2 and
H2S).

Detect nitrate ion in laboratory.

Explain general characteristics of
halogens.

Compare the methods of preparation of
halogens without diagram and
description.

Explain chemical properties of halogens
[With water, alkali, ammonia, oxidizing
character, bleaching action] and uses of
halogens (Cl12, Br2 and 12).

Explain laboratory preparation of CI2,
Br2 and I2.

Show preparation of haloacids (without
diagram and description) and properties
(reducing strength, acidic nature and
solubility).

State the uses of haloacids (HCI, HBr
and HI).

Explain allotropes of carbon (crystalline
and amorphous) including fullerenes
(structure, general properties and uses).

State properties (reducing action,
reaction with metals and nonmetals) and
uses of carbon monoxide.

Name allotropes of phosphorus.

Show preparation without diagram and
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9.24

9.25

9.26

9.27

9.28

9.29

description, properties (basic nature,
reducing nature, action with halogens
and oxygen) and uses of phosphine.

Explain allotropes of sulphur (name
only) and uses of sulphur.

Prepare hydrogen sulphide using Kipp's
apparatus.

Explain properties (Acidic nature,
reducing nature, analytical reagent) and
uses of hydrogen sulphide.

Explain properties of sulphur dioxide
(acidic nature, reducing nature, oxidising
nature and bleaching action) and its uses.

Explain sulphuric acid and its properties
(acidic nature, oxidising nature,
dehydrating nature) and its uses.

Write formula of sodium thiosulphate
and uses.

10. Chemistry of Metals

7. Studies of Heavy Metals

10.1 Define metallurgy and its types 7.1  Explain occurrence of heavy metals.
(hydrometallurgy, pyrometallurgy, and 7.2 Describe extraction of heavy metals.
electrometallurgy).

. 7.3 Describ rti ith air, acids,

10.2  Define ores, gangue or matrix, flux and aqﬁfgghsealirr}(r)rl?gnifs g‘:(ll mzltill Tc:)lnss)
slag, alloy and amalgam. and uses of copper.

10.3  Explain general principles of extraction 7.4 Explain chemistry (preparation
gf metals (different processes involved properties and uses) of blue vitriol,
in metallurgy) — concentration,
calcination and roasting’ smelting, 7.5 erte formula and uses red and black
carbon reduction, thermite and oxide of copper.
electrochemical reduction, refining of 7.6  Describe properties (with air, acid,
metals (poling and electro-refinement). alkali, displacement reaction) and uses

10.4  Give general characteristics of alkali of zinc.
metals. 7.7  Explain chemistry (preparation,

10.5  State and explain extraction of sodium properties and uses) of white vitriol.
from Down's process. 7.8  State properties of mercury.

10.6  Describe properties of sodium (action 7.9  Explain chemistry (preparation,
with Oxygep, water, acids nonmetals properties and uses) of calomel and
and ammonia) and uses. corrosive sublimate.

10.7  Explain properties and uses of sodium 7.10 Explain properties and uses of iron.
hydroxide (precipitation reaction and . .
action with carbon monoxide). 7.11 Explain manufacture of steel by basic

) ] oxygen method and open hearth

10.8  State and explain properties and uses of process.
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sodium carbonate (action with CO2,
SO2, water, precipitation reactions).

10.9  Give general characteristics of alkaline
earth metals.

10.10 Write molecular formula and uses of
(quick lime, bleaching powder, magnesia
plaster of paris and epsom salt).

10.11 Explain solubility of hydroxides,
carbonates and sulphates of alkaline
earth metals.

10.12 Explain stability of carbonate and nitrate
of alkaline earth metals.

7.12

7.13

Explain corrosion of iron and its
prevention.

Explain preparation and uses of silver
chloride and silver nitrate.

11. Bio-inorganic Chemistry

11.1  Explain bio-inorganic chemistry and
compare it with other branches of

chemistry.

11.2  Eefine micro and macro nutrients with
examples.

11.3  State and explain importance of metal
ions in biological systems (ions of Na,

K, Mg, Ca, Fe, Cu, Zn, Ni, Co, Cr).

11.4 Elaborate ion pumps (sodium-potassium
and sodium-glucose pump).

11.5 Explain metal toxicity (toxicity due to
iron, arsenic, mercury, lead and

cadmium).

Content Area: Organic Chemistry

12. Basic concept of organic chemistry

12.1 Define organic chemistry and organic
compounds.

12.2 State and explain origin of organic
compounds.

12.3 Describe reasons for the separate study
of organic compounds.

12.4 Explain tetra-covalency and catenation
property of carbon.

12.5 Describe classification of organic
compounds.

12.6  Define functional groups and

homologous series with examples.

8. Haloalkanes

8.1

8.2

83

8.4

8.5

Describe briefly the nomenclature,

isomerism and classification of
monohaloalkanes.

Show the preparation of
monohaloalkanes  from  alkanes,
alkenes and alcohols.

State  physical  properties  of
monohaloalkanes.

Describe  chemical properties of
haloalkanes: substitution reactions

SN1 and SN2 reactions (basic concept
only).

Show the formation of alcohol, nitrile,
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12.7 State and explain the structural formula,
contracted formula and bond line
structural formula.

12.8 Introduce preliminary idea of cracking
and reforming, quality of gasoline,
octane number, cetane number and
gasoline additive.

amine, ether, thioether, carbylamines,
nitritte and nitro alkane using

haloalkanes.

8.6  Describe elimination reaction
(dehydrohalogenation- Saytzeff's
rule), Reduction reactions, Wurtz
reaction.

8.7 Show the preparation of
trichloromethane from ethanol and
propanone.

8.8  Explain the chemical properties of
trichloromethane: oxidation,
reduction, action on silver powder,
conc. nitric acid, propanone, and
aqueous alkali.

13: Fundamental principles

13.1 State IUPAC name of the organic
compounds.

13.2 Detect N, S and halogens in organic
compounds by Lassaigne's test.

13.3 Define and classify isomerism in organic
compounds (structure isomerism, types
of structure isomerism: chain isomerism,

position, isomerism, functional
isomerism, metamerism and
tautomerism).

13.4 State and explain the concept of
geometrical isomerism (cis&trans) &
optical isomerism (d &I form).

13.5 Give preliminary idea of reaction
mechanism (homolytic and herterolytic
fission, electrophiles, nucleophiles and
free- radicals, inductive effect: +1 and —I
effect, resonance effect: +R and -R
effect, steric hindrance).

9. Haloarenes

9.1  Describe briefly the nomenclature and
isomerism of haloarenes.

9.2 Show the preparation of
chlorobenzene from benzene and
benzene diazonium chloride.

9.3  State physical properties of haloarens.

9.4  Describe low reactivity of haloarenes
as compared to haloalkanes in term of
nucleophilic substitution reaction.

9.5  Explain the chemical propertiesof
haloarens: reduction of
chlorobenzene, electrophilic
substitution reactions, action with Na
( Fittig and Wurtz- Fittig reaction) and
action with chloral.

9.6 Describe uses of haloarenes.

14. Hydrocarbons

14.1 Define and describe saturated
hydrocarbons (Alkanes).

14.2  Show preparation of alkanes from
haloalkanes (Reduction and Wurtz
reaction), Decarboxylation, Catalytic
hydrogenation of alkene and alkyne.

14.3  Explain chemical properties of alkanes,

10. Alcohols

10.1 Describe briefly the nomenclature,
isomerism and classification of
monohydric alcohol.

10.2 Distinguish primary, secondary and
tertiary alcohols by Victor Meyer's
Method.

10.3 Show the preparation of monohydric

30
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14.4

14.5

14.6

14.7

14.8

14.9

14.10

14.11

i.e. substitution reactions (halogenation,
nitration & sulphonation only), oxidation
of ethane.

Define and describe unsaturated
hydrocarbons (Alkenes & Alkynes).

Show preparation of alkenes by
dehydration of alcohol,
dehydrohalogenation and catalytic
hydrogenation of alkyne.

Explain chemical properties of alkenes,
i.e. addition reaction with HX
(Markovnikov’s addition and peroxide
effect), H20, O3 and H2SO4 only.

Show preparation of alkynes from
carbon and hydrogen, 1,2dibromoethane,
chloroform/iodoform only.

Describe chemical properties of alkynes,
i.e. addition reaction with (H2, HX,
H20), acidic nature (action with
Sodium, ammoniacal AgNO3 and
ammoniacal Cu2CI2).

Test unsaturation of hydrocarbons
(ethene&ethyne): bromine water test and
Baeyer's test.

Compare physical properties of alkane,
alkene and alkyne.

Describe Kolbe's electrolysis methods
for the preparation of alkane, alkene and
alkynes.

10.4

10.5

10.6

10.7

alcohols from Haloalkane, primary
amines and esters.

Explain the industrial preparation
alcohol from: oxo process,
hydroboration-oxidation of ethane &
fermentation of sugar.

Define absolute alcohol, power
alcohol, denatured alcohol
(methylated spirit), rectified spirit;
and alcoholic beverage.

State physical properties monohydric
alcohols.

Explain chemical properties of
monohydric alcoholswith HX, PX3,
PCI5, and SOCI2. Action with
reactive metals like Na, K and Li.
Dehydration of alcohols. Oxidation of
primary, secondary and tertiary
alcohol with mild oxidizing agents
like acidified KMnO4 or K2Cr207.
Catalytic dehydrogenation of 1° and 2°
alcohol and dehydration of 3° alcohol,
Esterification reaction and test of
ethanol.

15. Aromatic Hydrocarbons

15.1

15.2

15.3

15.4

Define aromatic compounds and their
characteristics.

State and explain Huckel's rule, Kekule
structure of benzene, resonance and
isomerism.

Show the preparation of benzene from:
decarboxylation of sodium benzoate,
phenol, ethyne and chlorobenzene.

Explain physical properties and chemical
properties of benzene (Addition reaction:
hydrogen,  halogen @ and  ozone,
Electrophilic  substitution  reactions:
orientation of benzene derivatives (o, m

11. Phenols

11.1

11.2

11.3

11.4

11.5

Describe briefly the nomenclature of
phenol.

Show the preparation of phenol from
chlorobenzene, Diazonium salt and
benzene sulphonic acid

State physical properties of phenol.

Describe acidic nature of phenol
(comparison with alcohol and water).

Explain the chemical properties of
phenol with NH3, Zn, Na, benzene
diazonium chloride and phthalic
anhydride, Acylation reaction, Kolbe's
reaction and Reimer-Tiemann's
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& p), nitration,  sulphonation,
halogenation Friedal-Craft's alkylation
and acylation, combustion of benzene)

reaction Electrophilic substitution
(nitration, sulphonation, brominaiton
and Friedal-Craft's alkylation).

and uses. 11.6 Describe test of phenol (FeCl3 test,

aq. Bromine test &Libermann test).

11.7 State important uses of phenol.

- 12. Ethers

12.1 Describe briefly the nomenclature,
classification and isomerism of ethers.

12.2  Show the preparation of aliphatic and
aromatic ethers from Williamson's
synthesis.

12.3 State physical properties of ether.

12.4 Explain chemical properties of
ethoxyethane with HI , Conc. HCI,
Conc. H2S04, air and CI2

12.5 State important uses of ethers.

- 13. Aldehydes and Ketones
(A) Aliphatic aldehydes and ketones

13.1 Describe briefly the nomenclature and
isomerism of aliphatic aldehydes and
ketones.

13.2 Show the preparation of aldehydes
and ketones from dehydrogenation,
oxidation of alcohol, ozonolysis of
alkenes, acid chloride, gem
dihaloalkane and catalytic hydration
of alkynes

13.3 State physical properties of aldehydes
and ketones.

13.4 Describe structure and nature of
carbonyl group.

13.5 Explain chemical properties of
aliphatic aldehydes and ketones, i.e
.addition of H2, HCN and NaHSO3.
action of aldehyde and ketone with
ammonia derivatives, i.e. NH20H,
NH2-NH2, phenyl hydrazine and
semicarbazide. Aldol condensation,
Cannizzaro's reaction,
Clemmensen'sreduction. and Wolf-
Kishner reduction. Action with PCIS
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and action with LiAIH4 .Action of
methanal with ammonia and phenol.

13.6 Distinguish between aliphatic
aldehydes and ketones by using 2,4-
DNP reagent, Tollen's reagent and
Fehling's solution.

13.7 Define formalin and state its uses.
(B) Aromatic aldehydes and Ketones

13.8 Show the preparation of benzaldehyde
from toluene and acetophenone from
benzene.

13.9 Explain chemical properties of
benzaldehyde, i.e. Perkin
condensation, Benzoin condensation,
Cannizzaro's reaction and
electrophilic substitution reaction.

14. Carboxylic Acid and its Derivatives

(A) Aliphatic and aromatic
carboxylic acids

14.1 Describe briefly the nomenclature and
isomerism of aliphatic and aromatic
carboxylic acids.

14.2  Show the preparation of
monocarboxylic acids from:
aldehydes, nitriles, dicarboxylic acid,
sodium alkoxide and trihaloalkanes.

14.3  Show the preparation of benzoic acid
from alkyl benzene.

14.4 State physical properties of
monocarboxylic acids.

14.5 Explain chemical properties of
aliphatic and aromatic carboxylic
acids: Action with alkalies, metal
oxides, metal carbonates, metal
bicarbonates, PCI13, LiAlH4 and
dehydration of carboxylic acid. Hell-
Volhard-Zelinsky reaction.
Electrophilic substitution reaction of
benzoic acid (bromination, nitration
and sulphonation).

14.6  Explain effect of constituents on the
acidic strength of carboxylic acid.

14.7 Describe abnormal behaviour of
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methanoic acid.

(B) Derivatives of Carboxylic acids
(acid halides, amides, esters and
anhydrides)

14.8  Show the preparation of acid
derivatives from carboxylic acid.

14.9 Explain the comparative physical
properties of acid derivatives.

14.10 Explain the comparative chemical
properties of acid derivatives
(hydrolysis, ammonolysis, amines-
RNH2), alcoholysis, and reduction
only. Claisen condensation and
hofmannbromamide reaction.

14.11 Describe amphoteric nature of amide
and relative reactivity of acid
derivatives.

15. Nitro Compounds

15.1 Describe briefly the nomenclature and
isomerism of nitro compounds.

15.2 Show the preparation from haloalkane
and alkane.

15.3 State physical properties of nitro
compounds.

15.4 Explain chemical properties of nitro
compounds, i.e. reduction.

15.5 Show preparation of nitrobenzene
from benzene.

15.6 State physical properties of
nitrobenzene.

15.7 Explain chemical properties of
nitrobenzene, i.e. reduction in
different media and electrophilic
substitution reactions (nitration,
sulphonation & bromination).

15.8 State important uses of nitro-
compounds.

16. Amines
(A) Aliphatic amines

16.1 Describe briefly the nomenclature,
classification and isomerism of

34
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16.2

16.3

16.4

16.5

16.6

16.7

16.8

amines.

Show the separation of primary,
secondary and tertiary amines by
Hoffmann's method.

Show preparation of primary amines
from haloalkane , nitriles, nitroalkanes
and amides.

State physical properties of aliphatic
amines.

Explain chemical properties of
aliphatic amines, i.e. basicity of
amines, comparative study of basic
nature of 10, 20 and 30 amines.
Reaction of primary amines with
chloroform, conc. HC1, R-X, RCOX
and nitrous acid (NaNO2 / HCI) and
test of 10, 20 and 30 amines (nitrous
acid test).

(B) Aromatic amine (Aniline)

Show preparation of aniline from
nitrobenzene and phenol.

State physical properties of aromatic
amine.

Explain chemical properties of
aromatic amine, i.e. basicity of
aniline, comparison of basic nature of
aniline with aliphatic amines and
ammonia, alkylation, acylation,
diazotization, carbylamines, coupling
reaction and electrophilic substitution
(Nitration sulphonation and
bromination).

16.9 State important uses of aniline.

17. Organometallic Compounds

17.1

17.2

17.3
17.4

Describe briefly the general formula
and examples of organolithium,
organocopper and organocadmium
compounds.

Explain the nature of Metal-Carbon
bond.

Define Grignard reagent.

Show the preparation Grignard
reagent (using haloalkane and
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haloarene).

17.5 Explain reaction of Grignard reagent
with water, aldehydes and ketones
(preparation of primary, secondary
and tertiary alcohols), carbon dioxide,
HCN, RCN, ester and acid chloride.

Content Area: Applied Chemistry

16. Fundamentals of Applied Chemistry

16.1 Explain chemical industry and its
importance.

16.2  Explain stages in producing in the
development of a new product.

16.3 Explain economics of production.

16.4 Explain cash flow in the production
cycle.

16.5 Describe running a chemical plant.
16.6 Design a chemical plant

16.7 Describe continuous and batch
processing.

16.8  Explain environmental impact of the
chemical industry.

18. Chemistry in the Service of Mankind

18.1 Explain addition and condensation
polymers.

18.2  Explain elastomers and fibres.

18.3 Describe natural and synthetic
polymers.

18.4 Explain some synthetic polymers
(polythene, PVC, Teflon, polystyrene,
nylon and bakelite).

18.5 Explain types of dyes on the basis of
structure and method of application.

18.6  Describe characteristics of drugs.

18.7 Differentiate natural and synthetic
drugs.

18.8 Classify some common drugs.

18.9 Be aware of adverse effect of drug
addiction.

18.10 Explain insecticides, herbicides and
fungicides.

17. Modern Chemical Manufactures

17.1  State and show manufacture of ammonia
by Haber's process (principle and flow-
sheet diagram).

17.2  State and show manufacture of nitric
acid by Ostwald's process (principle and
flow-sheet diagram).

17.3  State and show manufacture of sulphuric
acid by contact process (principle and
flow-sheet diagram).

17.4  State and show manufacture of sodium
hydroxide by Diaphragm Cell (principle
and flow-sheet diagram).

17.5 State and show manufacture of sodium

19. Cement

19.1  Explain introduction and raw
materials for cement production.

19.2  Give main steps in cement
production (crushing and grinding,
strong heating and final grinding).

19.3  Explain OPC and PPC cement.

19.4  Explain Portland cement process
with flow-sheet diagram.

19.5  Explain cement Industry in Nepal.

36

Secondary Education Curriculum, 2076 (Chemistry)



process (principle and flow-sheet
diagram).

17.6

of urea with flow-sheet diagram).

carbonate by ammonia soda or Solvay

Describe fertilizers (Chemical fertilizers,
types of chemical fertilizers, production

20. Paper and Pulp
20.1

paper.
20.2
production.

20.3 Describe quality of paper.

Explain raw materials, sources of raw
materials and stages in production of

Give flow-sheet diagram for paper

of Radioactivity

21.1 Describe natural and artificial
radioactivity.

21.2
21.3
21.4

Give units of radioactivity.

Explain nuclear reactions.

and fusion reactions.

21.5
weapons.

21.6 Explain industrial uses of

radioactivity.

21.7 State the medical uses of

radioactivity.
21.8
21.9

Explain radiocarbon dating.

radiations.

21. Nuclear Chemistry and Applications

Distinguish between nuclear fission

Describe nuclear power and nuclear

Describe harmful effects of nuclear

4. Scope and Sequence of Contents (Theory)

Grade 11

TH

Grade 12

TH

Content Area: General and Physical Chemistry

1. Foundation and Fundamentals
1.1 General introduction of chemistry

1.2 Importance and scope of
chemistry

2

1. Volumetric Analysis

1.1 Introduction to gravimetric
analysis, volumetric analysis and
equivalent weight

1.2 Relationship between equivalent
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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

weight, atomic weight and
valency

1.3 Equivalent weight of compounds
(acid, base, salt, oxidizing and
reducing agents)

1.4 Concentration of solution and its
units in terms of : Percentage,
g/L , molarity, molality,
normality and formality, ppm and
ppb

1.5 Primary and secondary standard
substances

1.6 Law of equivalence and normality
equation

1.7 Titration and its types: Acid-base
titration, redox titration ( related
numerical problems)

2. Stoichiometry

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)

2. Ionic Equilibrium
Introduction to Acids and Bases

2.1. Limitation of Arrhenius concepts
of acids and bases

2.2 Bronsted —Lowry definition of
acids and bases

2.3 Relative strength of acids and bases
2.4 Conjugate acid —base pairs
2.5 Lewis definition of acids and bases

2.6 lonization of weak electrolyte
(Ostwald's dilution law)

2.7 Tonic product of water(Kw)

2.8 Dissociation constant of acid and
base, (Ka& Kb)

2.9 Concept of pKa and pKb

2.10 pH value: pH of strong and weak
acids, pH of strong and weak
bases

2.11 Solubility and solubility product
principle

2.12 Common Ion effect

2.13 Application of solubility product
principle and common ion effect

10
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in precipitation reactions
2.14 Buffer solution and its application

2.15 Indicators and selection of
indicators in acid base titration

2.16 Types of salts: Acidic salts, basic
salts, simple salts, complex salts
(introduction and examples)

2.17 Hydrolysis of salts

2.17.1 Salts of strong acid and strong
base

2.17.2 Salts of weak acid and strong
base

2.17.3 Salts of weak base and strong
acid (solving related numerical
problems)

3. Atomic Structure
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)

3. Chemical Kinetics
3.1 Introduction

3.2 Rate of reactions: Average and
instantaneous rate of reactions

3.3 Rate law and its expressions

3.4 Rate constant and its unit and
significance

3.5 Order and molecularity

3.6 Integrated rate equation for zero
and first order reaction

3.7 Half-life of zero and first order
reactions

3.8 Collision theory, concept of
activation energy and activated
complex

3.9 Factors affecting rate of reactions:
Effect of concentration,
temperature (Arrhenius Equation)
and effect of catalyst (energy
profile diagram)

3.10 Catalysis and types of catalysis:
homogeneous, heterogeneous and
enzyme catalysis (solving related
numerical problems based on
rate, rate constant and order of
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zero and first order reactions)

4. Classification of elements and
Periodic Table

4.1 Modern periodic law and modern
periodic table

4.1.1 Classification of elements into
different groups, periods and
blocks

4.2 TUPAC 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 lonic radii
4.4.3 lonization energy
4.4.4 Electron affinity
4.4.5 Electronegativity

4.4.6 Metallic characters (General
trend and explanation only)

4. Thermodynamics

4.1 Introduction

4.2 Energy in chemical reactions
4.3 Internal energy

4.4 First law of thermodynamics

4.5 Enthalpy and enthalpy changes:
Endothermic and exothermic
processes)

4.6 Enthalpy of reaction, enthalpy of
solution, enthalpy of formation,
enthalpy of combustion

4.7 Laws of thermochemistry (Laplace
Law and Hess’s law)

4.8 Entropy and spontaneity
4.9 Second law of thermodynamics

4.10 Gibbs' free energy and prediction
of spontaneity

4.11 Relationship between AG and
equilibrium constant (Solving
related numerical problems)

5. Chemical Bonding and Shapes of
Molecules

5.1 Valence shell, valence electron and
octet theory

5.2 Tonic 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 (BeF,, BF3;, CH,,
CH;Cl, PCls, SF,,
H,0,NH;,CO,,H,S, PH;)

5.8 Elementary idea of Valence Bond
Theory

5. Electrochemistry

5.1 Electrode potential and standard
electrode potential

5.2 Types of electrodes: Standard
hydrogen electrode and calomel
electrodes

5.3 Electrochemical series and its
applications

5.4 Voltaic cell: Zn-Cu cell, Ag- Cu
cell

5.5 Cell potential and standard cell
potential

5.6 Relationship between cell potential
and free energy

5.7 Commercial batteries and fuel
cells (hydrogen/oxygen)
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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

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
7.1 Gaseous state

7.1.1 Kinetic theory of gas and its
postulates

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
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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
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
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8.6 Le Chatelier’s Principle
(Numericals not required)

Content Area: Ino

rganic Chemistry

9. Chemistry of Non-metals 4 | 6. Transition Metals 5
9.1 Hydrogen 6.1 Introduction
9.1.1 Chemistry of atomic and nascent 6.1.1 Characteristics of transition
hydrogen metals
9.1.2 Isotopes of hydrogen and their uses 6.1.2 Oxidation states of transition
9.1.3 Application of hydrogen as fuel metals
9.1.4 Heavy water and its applications 6.1.3 Complex ions and metal
complexes
.2 Allot f .
? otropes of Oxygen 6.1.4 Shapes of complex ions
9.2.1 Definition of allot d
exear]:;)lleosn ot atlotropy atl 6.1.5 d-orbitals in complex ions
' o (simple explanation by crystal
9.2.2 Oxygen: Types of oxides (acidic, field theory) for octahedral
basic, neutral, amphoteric, complex
ide and mixed oxid
pero%l e.an mixed oxides) ) 6.1.6 Reasons for the colour of
9.2.3 Applications of hydrogen peroxide transition metal compounds
9.2.4 Medical and industrial application 6.1.7 Catalytic properties of transition
of oxygen metals
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 | 7. Studies of Heavy Metals 15
9.4.1 Reason for inertness of nitrogen 7.1 Copper
and active nitrogen 7.1.1 Occurrence and extraction of
9.4.2 Chemical properties of ammonia [ copper from copper pyrite
ACUOHI;N 1&1 CuIS 0.4 SOl(ljlthl’l,H cl 7.1.2 Properties (with air, acids,
vl\x//[ater, oL’ 80 ution, ogc. ’ aqueous ammonia and metal
ercurous nitrate paper, O, ] jons) and uses of copper
9.4.3 Applications of ammonia 7.1.3 Chemistry (preparation,
9.4.4 Harmful effects of ammonia properties and uses) of blue
9.4.5 Oxy-acids of nitrogen (name and vitriol
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formula)

9.4.6 Chemical properties of nitric acid
[HNO; as an acid and oxidizing
agent (action with zinc,
magnesium, iron, copper, sulphur,
carbon, SO, and H,S)

9.4.7 Ring test for nitrate ion

9.5 Halogens
9.5.1 General characteristics of halogens

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
uses of halogens (Cl,, Br, and I,)

9.5.3 Test for Cl,, Br, and I,

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

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

7.1.4 Other compounds of copper (red
oxide and black  oxide of
copper) formula and uses only

7.2 Zinc

7.2.1 Occurrence and extraction of zinc
from zinc blende

7.2.2 Properties (with air, acid, alkali,
displacement reaction) and uses
of zinc

7.2.3 Chemistry (preparation,
properties and uses) of white
vitriol

7.3 Mercury

7.3.1 Occurrence and extraction of
mercury from cinnabar

7.3.2 Properties of mercury

7.3.3 Chemistry (preparation,
properties and uses) of calomel
and corrosive sublimate

7.4 Iron
7.4.1 Occurrence and extraction of iron
7.4.2 Properties and uses of iron

7.4.3 Manufacture of steel by Basic
Oxygen Method and Open Hearth
Process

7.4.4 Corrosion of iron and its
prevention

7.5 Silver

7.5.1 Occurrence and extraction of
silver by cyanide process

7.5.2 Preparation and uses of silver
chloride and silver nitrate

9.8 Sulphur
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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

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

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
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and action with carbon
monooxide) and uses of sodium
hydroxide

10.2.4 Properties (action with CO,, SO,,
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 explanation)

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

11. Bio-inorganic Chemistry

11. 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 Ar

ea: Organic Chemistry

12 Basic Concept of Organic
Chemistry

12.1 Introduction to organic chemistry
and organic compounds

12.2 Reasons for the separate study of
organic compounds from inorganic

6

8. Haloalkanes
8.1 Introduction

8.2 Nomenclature, isomerism and
classification of monohaloalkanes

8.3 Preparation of monohaloalkanes
from alkanes, alkenes and
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compounds

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

alcohols

8.4 Physical properties of
monohaloalkanes

8.5 Chemical properties, substitution
reactions SN1 and SN2 reactions
(basic concept only)

8.6 Formation of alcohol, nitrile,
amine, ether, thioether,
carbylamines, nitrite and nitro
alkane using haloalkanes

8.7 Elimination reaction
(dehydrohalogenation- Saytzeff's
rule), Reduction reactions, Wurtz
reaction

8.8 Preparation of trichloromethane
from ethanol and propanone

8.9 Chemical properties of
trichloromethane: oxidation,
reduction, action on silver
powder, conc. nitric acid,
propanone, and aqueous alkali

13 Fundamental Principles of Organic
Chemistry

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

13.2 Qualitative analysis of organic
compounds (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

10

9. Haloarenes
9.1 Introduction

9.2 Nomenclature and isomerism of
haloarenes

9.3 Preparation of chlorobenzene from
benzene and benzene diazonium
chloride

9.4 Physical properties
9.5 Chemical properties

9.5.1 Low reactivity of haloarenes as
compared to haloalkanes in term
of nucleophilic substitution
reaction

9.5.2 Reduction of chlorobenzene

9.5.3 Electrophilic substitution
reactions

9.5.4 Action with Na (Fittig and
Waurtz- Fittig reaction)

9.5.5 Action with chloral

9.6 Uses of haloarenes
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13.7.2 Electrophiles, nucleophiles and
free- radicals

13.7.3 Inductive effect: +I and -1 effect

13.7.4 Resonance effect: +R and —R
effect

14. Hydrocarbons

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), H,O,
03, HQSO4 only

14.3 Alkynes: Preparation from
carbon and hydrogen, 1,2
dibromoethane,
chloroform/iodoform only

14.3.1 Chemical properties: Addition
reaction with (H,, HX, H,0),
Acidic nature (action with Sodium,
ammoniacal AgNOj; and
ammoniacal Cu,Cl,)

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

10. Alcohols
10.1 Introduction

10.2 Nomenclature, isomerism and
classification of monohydric
alcohol

10.3 Distinction of primary, secondary
and tertiary alcohols by Victor
Meyer's Method

10.4 Preparation of monohydric
alcohols from Haloalkane,
primary amines, and esters

10.5 Industrial preparation alcohol
from: oxo process,
hydroboration-oxidation of
ethene & fermentation of sugar

10.6 Definition of common terms:
Absolute alcohol, power alcohol,
denatured alcohol (methylated
spirit), rectified spirit; alcoholic
beverage

10.7 Physical properties monohydric
alcohols

10.8 Chemical properties of
monohydric alcohols

10.8.1 Reaction with HX, PX;, PCls,
SOCl,

10.8.2 Action with reactive metals like
Na, K, Li

10.8.3 Dehydration of alcohols

10.8.4 Oxidation of primary, secondary
and tertiary alcohol with mild
oxidizing agents like acidified
KMHO4 or KQCI'207

10.8.5 Catalyic dehydrogenation of 1°
and 2° alcohol and dehydration of
3% alcohol
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preparation of alkane, alkene and

10.8.6 Esterification reaction

alkynes 10.8.7 Test of ethanol

15. Aromatic Hydrocarbons 11. Phenols 4

15.1 Introduction and characteristics of 11.1 Introduction and nomenclature
aromatic compounds 11.2 Preparation of phenol from i.

15.2 Huckel's rule of aromaticity chlorobenzene ii. Diazonium salt

15.3 Kekule structure of benzene and iii. benzene sulphonic acid

15.4 Resonance and isomerism 11.3 Physical properties of phenol

15.5 Preparation of benzene from 11.4 Chemical properties
decarboxylation of sodium 11.4.1 Acidic nature of phenol
benzoate, phenol, and ethyne only (comparison with alcohol and

15.6 Physical properties of benzene water)

15.7 Chemical properties of benzene: 1 .4.2bAct10n g.lth N.H3’ ZE’I N% d
Addition reaction: hydrogen, ;?}f ell.l N 12}112(zin1.1(11m chionide an
halogen, Electrophilic substitution phthalic anfiydnde
reactions: orientation of benzene 11.4.3 Acylation reaction, Kolbe's
derivatives (0, m & p), nitration, reaction, Reimer-Tiemann's
sulphonation, halogenations, reaction
Frfdal'fr?ﬂ's reaction (.alkylfa“"“ 11.4.4 Electrophilic substitution:
in acy atlfon), COHL usFlon 0 ! nitration, sulphonation,

egzene (free combustion only) brominaiton and Friedal-Craft's
and uses alkylation

11.5 Test of phenol: (FeCl; test, aq.
Bromine test & Libermann test)

11.6 Uses of phenol

- 12. Ethers 2

12.1 Introduction

12.2 Nomenclature, classification and
isomerism of ethers

12.3 Preparation of aliphatic and
aromatic ethers from
Williamson's synthesis

12.4 Physical properties of ether

12.5 Chemical properties of
ethoxyethane: action with HI ,
Conc. HCI, Conc. H,SOy,, air and
Cl,

12.6 Uses of ethers

- 13. Aldehydes and Ketones 10
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13.1 Aliphatic aldehydes and ketones

13.1.1 Introduction, nomenclature and
isomerism

13.1.2 Preparation of aldehydes and
ketones from: Dehydrogenation
and oxidation of alcohol,
Ozonolysis of alkenes, Acid
chloride, Gem dihaloalkane,
Catalytic hydration of alkynes

13.1.3 Physical properties of aldehydes
and ketones

13.1.4 Chemical properties

13.1.4.1 Structure and nature of
carbonyl group

13.1.4.2 Distinction between aldehyde
and ketones by using 2,4- DNP
reagent, Tollen's reagent,
Fehling's solution 13.1.4.3
Addition reaction: addition of H2,
HCN and NaHSO;

13.1.4.4 Action of aldehyde and ketone
with ammonia derivatives;
NH,OH, NH,-NH,, phenyl
hydrazine, semicarbazide,

13.1.4.5 Aldol condensation
13.1.4.6 Cannizzaro's reaction
13.1.4.7 Clemmensen's reduction
13.1.4.8 Wolf-Kishner reduction

13.1.4.9 Action with PCl;s and action
with LiAlH,

13.1.4.10 Action of methanal with
ammonia and phenol

13.1.5 Formalin and its uses

13.2 Aromatic aldehydes and
Ketones

13.2.1 Preparation of benzaldehyde
from toluene and acetophenone
from benzene

13.2.2 Properties of benzaldehyde
13.2.2.1 Perkin condensation

13.2.2.2 Benzoin condensation
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13.2.2.3 Cannizzaro's reaction

13.2.2.4 Electrophilic substitution
reaction

14. Carboxylic Acid and its
Derivaties

14.1 Aliphatic and aromatic
carboxylic acids

14.1.1 Introduction, nomenclature and
isomerism

14.1.2 Preparation of monocarboxylic
acids from: aldehydes, nitriles,
dicarboxylic acid, sodium
alkoxide and trihaloalkanes

14.1.3 Preparation of benzoic acid
from alkyl benzene

14.1.4 Physical properties of
monocarboxylic acids

14.1.5 Chemical properties: Action
with alkalies, metal oxides, metal
carbonates, metal bicarbonates,
PCl;, LiAlH, and dehydration of
carboxylic acid

14.1.6 Hell-Volhard-Zelinsky reaction

14.1.7 Electrophilic substitution
reaction of benzoic acid -
bromination, nitration and
sulphonation)

14.1.8 Effect of constituents on the
acidic strength of carboxylic acid

14.1.9 Abnormal behaviour of
methanoic acid

14.2 Derivatives of Carboxylic acids
(acid halides, amides, esters
and anhydrides)

14.2.1 Preparation of acid derivatives
from carboxylic acid

14.2.2 Comparative physical properties
of acid derivatives

14.2.3 Comparative chemical
properties of acid derivatives
(hydrolysis, ammonolysis,
amines (RNH,), alcoholysis, and
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reduction only)
14.2.4 Claisen condensation
14.2.5 Hofmann bromamide reaction
14.2.6 Amphoteric nature of amide

14.2.7 Relative reactivity of acid
derivatives

15. Nitro Compounds
15.1 Nitroalkanes

15.1.1 Introduction, nomenclature and
isomerism

15.1.2 Preparation from haloalkane and
alkane

15.1.3 Physical properties

15.1.4 Chemical properties: Reduction
15.2 Nitrobenzene

15.2.1 Preparation from benzene
15.2.2 Physical properties

15.2.3 Chemical properties

15.2.4 Reduction in different media

15.2.5 Electrophilic substitution
reactions (nitration, sulphonation
& bromination)

15.2.6 Uses of nitro-compounds

16. Amines
16.1 Aliphatic amines

16.1.1 Introduction, nomenclature,
classification and isomerism

16.1.2 Separation of primary,
secondary and tertiary amines by
Hoffmann's method

16.1.3 Preparation of primary amines
from haloalkane, nitriles,
nitroalkanes and amides

16.1.4 Physical properties

16.1.5 Chemical properties: basicity of
amines, comparative study of
basic nature of 10, 20 and 30
amines
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16.1.6 Reaction of primary amines
with chloroform, conc. HCI, R-X,
RCOX and nitrous acid (NaNO, /
HCI)

16.1.7 Test of 10, 20 and 30 amines
(nitrous acid test)

16.2 Aromatic amine (Aniline)

16.2.1 Preparation of aniline from
nitrobenzene, phenol

16.2.2 Physical properties

16.2.3 Chemical properties: basicity of
aniline, comparison of basic
nature of aniline with aliphatic
amines and ammonia, alkylation,
acylation, diazotization,
carbylamine and coupling
reaction, electrophilic
substitution: Nitration
sulphonation and bromination

16.2.4 Uses of aniline

17. Organometallic Compounds

17.1 Introduction, general formula and
examples of organolithium,
organocopper and
organocadmium compounds

17.2 Nature of Metal-Carbon bond
17.3 Grignard reagent

17.3.1 Preparation (using haloalkane
and haloarene)

17.3.2 Reaction of Grignard reagent
with water, aldehydes and
ketones ( preparation of primary,
secondary and tertiary alcohols),
carbon dioxide, HCN, RCN, ester
and acid chloride

Content Area: Applied Chemistry

Unit: 16 Fundamentals of Applied

Chemistry

16.1 Fundamentals of Applied
Chemistry

16.1.2 Chemical industry and its

4

18. Chemistry in the service of
mankind

18.1 Polymers

18.1.1 Addition and condensation
polymers
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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

18.1.2 Elastomers and fibres
18.1.3 Natural and synthetic polymers

18.1.4 Some synthetic polymers
(polythene, PVC, Teflon,
polystyrene, nylon and bakelite

18.2 Dyes
18.2.1 Introduction

18.2.2 Types of dyes on the basis of
structure and method of
application

18.3 Drugs
18.3.1 Characteristics of drugs
18.3.2 Natural and synthetic drugs

18.3.3 Classification of some common
drugs

18.3.4 Habit forming drugs and drug
addiction

18.4 Pesticides

18.4.1 Introduction to insecticides,
herbicides and fungicides

Unit: 17 Modern Chemical
Manufactures

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
Ostwald'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)

11

19. Cement
19.1 Introduction

19.2 Raw materials for cement
production

19.3 Main steps in cement production
(crushing and grinding, strong
heating and final grinding)

19.4 Types of cement- OPC and PPC

19.5 Portland cement process with
flow-sheet diagram

19.6 Cement Industry in Nepal
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- 20. Paper and Pulp 3
20.1 Introduction

20.2 Raw materials

20.3 Sources of raw materials

20.4 Stages in production of paper

20.5 Flow-sheet diagram for paper
production

20.6 Quality of paper

- 21 Nuclear Chemistry and 2
Applications of Radioactivity

21.1 Natural and artificial radioactivity
21.2 Units of radioactivity
21.3 Nuclear reactions

21.4 Nuclear fission and fusion
reactions

21.5 Nuclear power and nuclear
weapons

21.6 Industrial uses of radioactivity
21.7 Medical uses of radioactivity
21.8 Radiocarbon dating

21.9 Harmful effects of nuclear
radiations

128 128

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 content. 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

dissect

draw figure, chart, preparing models, slides etc

handle the equipment, instruments and laboratory handling with experimentation
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e 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.

a) List of Experiments for grade 11

A. Experiments based on laboratory techniques:

I.

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 (KNO; +
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).
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 =
een8).

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.

11.

12.

56

To carry out the following chemical reactions, represent them in molecular as well as
ionic forms and write the colour of the products formed:

Ferrous sulphate solution + ammonia solution

a
b. Ferric chloride solution + ammonia solution

o

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

&

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

Ferric chloride solution + potassium ferrocyanide solution
Ferrous sulphate solution + potassium ferricyanide solution

Copper sulphate solution + potassium iodide solution

=@ oo

Potassium chromate + silver nitrate solution

Barium chloride solution + silver nitrate solution

—

j.  Dilute sulphuric acid + barium chloride solution

To perform precipitation reaction of BaCl,and H,SO,4 and obtain solid BaSO,.

. To neutralize sodium hydroxide with hydrochloric acid solution and recover the

crystal of sodium chloride.
To test the ferrous ions in the given aqueous solution and oxidise it to ferric ion,
(Ferrous and Ferric ion) (Redox Reaction)

To study the process of electrolysis and electroplating.
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C. Experiments on quantitative analysis:

13.
14.
15.
16.

To determine the weight of given piece of Mg by hydrogen displacement method.
To determine the solubility of the given soluble solid at laboratory temperature.
To determine the relative surface tension of unknown liquid by drop count method.

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 (M,CO;).

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;

¢. 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; and
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; and
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™", AI™", Mg™", Ca™",
Acid radicals: CO5™, SO,~, NO;y, Br,, I', CI’
24. To detect the presence of Cl', SO, "and COj; " in the given sample of tap water and

distilled water.
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b) List of Sample project works for grade 11

1.

W

$ ® N e

10.
1.

12.

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?

Study of the methods of purification of water.

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

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

Preparation of molecular models using stick and clay.

Study of adulteration of food materials.

Study of application and adverse effects of pesticides on human health.
Study of use and adverse effects of plastics on environment.

Analysis of soil samples. (elaboration need pH, humus content)
Investigation on corrosion and rusting on iron.

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

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.

¢) List of experiments for grade 12

A.

B.

58

Experiments based on recovery and preparation of salt

1. To recover blue vitriol crystals from the given mixture of copper sulphate and
sodium chloride.

2. To recover CaCOj; from the mixture of CaCO;3 and MgCOj; (dolomite).

3. To obtain hydrated calcium sulphate from the given marble chips.

Experiments based on volumetric analysis (Titration)

4. To prepare primary standard solution of Na,COj; and standardize the given acid
solution (HCI) by the standard solution.

5. To determine the strength of approximate i—';NaOH solution with the help of
standard decinormal solution of HCI supplied.

6. To determine the strength of bench sulphuric acid (H,SO,) with the help of standard
NaOH or Na,CO; solution and express the concentration in (i) normality (ii)
molarity (iii) gm/litre (iv) percentage (Double titration).

F
7.  To standardize the given approximate - KMnOy solution with the help of primary

standard oxalic solution (Redox titration).
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C. Experiments based on organic chemistry:

8. To detect foreign elements present in a given organic compounds (N, S and X).
9. To identify the functional group present in the organic compounds (-OH, -COOH, —
CHO, -CO—-,—NH,), and -COO-)
10. To test the presence of:
a) Saturated or unsaturated fats b) Carbohydrates
¢) Proteins d) Phenol
D. Experiments based on thermochemistry:

11. To determine the enthalpy of neutralization of a strong acid and strong base.

12. To determine the molar enthalpy change of ammonium chloride solution

E. Experiments based on chemical kinetics:

13. To study the kinetics of the reaction between sodium thiosulphate and hydrochloric acid.

14. To study the kinetics of the reaction between propanone and iodine

F. Experiments based on salt analysis:

15. To perform complete salt analysis to detect the acid and basic radicals present in the
given inorganic salt (at least three salt samples).

G. Experiments based on applied and analytical Chemistry:

16. To separate the components of ink by paper chromatography and determine the Rf
values.

17. To determine the contents of acetic acid in the given volume of vinegar by
titrimetric analysis.

18. To prepare some common compounds:

a. Potash alum b. Iodoform c. Fehling's solution d. Tollen's
reagent

19. To isolate hippuric acid from given sample of cow urine.

20. To demonstrate the pH value of unknown sample solutions.

d) List of sample project works for grade 12

1. Observe brick industry/chemical industry/old smooky cooking kitchen/use of
chemical fertilizers/use of insecticides/ vehicular smokes, etc. and draw the
conclusion of environmental impact of the chemical pollution.

2. Visit nearby paper industry if possible or consult e-media and observe the raw
materials required, steps of manufacturing and quality endorsement of paper. Also,
prepare a complete report.

3. Visit nearby cement industry if possible or consult e-media and observe the raw
materials required, steps of manufacturing and quality endorsement of cement. Also,
prepare a complete report.

4.  Collect different brands of OPC and PPC cement and observe their setting duration.
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5. Collect different types of plastics (or synthetic polymers) and study the effect of heat
on them.

Extraction of essential oils from selected plants using Clevenger’s apparatus.
Preparation of soap using coconut oil or any vegetable oil.

6
7
8.  Study of quantity of casein present in different samples of milk.
9. Study of formation of rust in the iron nail in various conditions.
1

0. Study of the different types of food preservatives used in different food available in
the market.

11. Study of common food adulterants in fat, oil, butter, sugar, turmeric powder, chilli
powder and pepper.

12. Investigation on the foaming capacity of different washing soaps and the effect of
addition of sodium carbonate on them.

13. Study the acidic nature of alcohol and phenol.

14. Study the distinction between aliphatic aldehyde, aromatic aldehyde and aliphatic
ketone.

15. Detect the presence of acetic acid in vinegar.

16. Study the nitrous acid test of primary, secondary and tertiary amines.
17. Study the different types of dyes.

18. Study the positive and negative effect of drugs.

19. Study the setting of cement.

20. Study the presence of pesticides residues in fruits and vegetables.
21. Test of protein in various foods.

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.

6. Learning Facilitation Process

Students should be facilitated to learn rather than just accumulation of information. Teacher plays
vital role for delivering subject matters although others' role is also important. Student centered
teaching-learning process is highly emphasized. Students are supposed to adopt multiple pathway
of learning, such as online search, field visit, library work, laboratory work, individual and group
work, research work etc. with the support of teacher. Self-study by students is highly encouraged
and learning should not be confined to the scope of curriculum. Teacher should keep in mind intra
and inter-disciplinary approach to teaching and learning, as opposed to compartmentalization of
knowledge. Supportive role of parents/guardians in creating conducive environment for promoting
the spirit of inquiry and creativity in students' learning is anticipated.

During the delivery process of science teaching in grade 11 and 12, basically following three
approaches will be adopted;
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Caonceptual/ Theoritical Practical/Appication/Fxperimental Praject works

a) Conceptual/Theoretical Approach

Possible theoretical methods of delivery may include the following;

lecture

IS

interaction

question answer

e o

demonstrations

ICT based instructions

cooperative learning

group discussions (satellite learning group, peer group, small and large group)
debate

F @ oo

—

seminar presentation

Journal publishing

—

k. daily assignment
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b) Practical/Application/Experimental approach

Practical work is the integral part of the learning science. The process of lab based practical work
comprises as;

a. familiarity with objective of practical work
b. familiarity with materials, chemicals, apparatus
c. familiarity with lab process (safety, working modality etc.)
d. conduction of practical work (systematically following the given instruction)
e. analysis, interpretation and drawing conclusion
¢) Project work Approach

Project work is an integral part of the science learning. Students should be involved in project
work to foster self-learning of students in the both theoretical and practical contents. Students will
complete project work to have practical idea through learning by doing approach and able to
connect the theory into the real world context. It is regarded as method/ process of learning rather
than content itself. So use of project work method to facilitate any appropriate contents of this
curriculum is highly encouraged.

In this approach student will conduct at least one research work, or an innovative work under
the guidance of teacher, using the knowledge and skills learnt. It could include any of the
followings;

(a) Mini research

(b) Survey

(¢) Model construction

(d) Paper based work

(e) Study of ethno-science
General process of research work embraces the following steps;

a. Understanding the objective of the research

b. Planning and designing

c. Collecting information

d. Analysis and interpretation

e. Reporting /communicating (presentation, via visual aids, written report, graphical etc.)
General process of innovative work embraces the following steps;

a. Identification of innovative task (either assigned by teacher or proposed by student)
b. Planning

c. Performing the task

a

Presentation of the work
e. Record keeping of the work

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 Curriculum. However, repetition of
topic should be discouraged.
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Learning process matrix

Knowledge and understanding | Scientific skills and process Values, attitudes and

application to daily life

Scientific ~ phenomenon, | ® Basic and integrated scientific | ® Responsible

facts, definition, process skills . .

S e Spending time for

principles, theory, . —
mvestigation

concepts and new

discoveries Process

Scientific ~ vocabulary, | ® Investigation

glossary and terminology | 4  (Creative thinking

Scientific tools, devises,

- e problem solving
instruments apparatus

Techniques of uses of
scientific instruments
with safety

Scientific and
technological applications

Basic Science Process SKkills includes,

1.

6.

Observing: using senses to gather information about an object or event. It is description of
what was actually perceived.

Measuring: comparing unknown physical quantity with known quantity (standard unit) of
same type.

Inferring: formulating assumptions or possible explanations based upon observations.

Classifying: grouping or ordering objects or events into categories based upon characteristics
or defined criteria.

Predicting: guessing the most likely outcome of a future event based upon a pattern of
evidence.

Communicating: using words, symbols, or graphics to describe an object, action or event.

Integrated Science Process Skills includes,

1.

Formulating hypotheses: determination of the proposed solutions or expected outcomes for
experiments. These proposed solutions to a problem must be testable.

Identifying of variables: Identification of the changeable factors (independent and dependent
variables) that can affect an experiment.

Defining variables operationally: explaining how to measure a variable in an experiment.

Describing relationships between variables: explaining relationships between variables in an
experiment such as between the independent and dependent variables.

Designing investigations: designing an experiment by identifying materials and describing
appropriate steps in a procedure to test a hypothesis.
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6. Experimenting: carrying out an experiment by carefully following directions of the
procedure so the results can be verified by repeating the procedure several times.

7.  Acquiring data: collecting qualitative and quantitative data as observations and
measurements.

8. Organizing data in tables and graphs: presenting collected data in tables and graphs.

9.  Analyzing investigations and their data: interpreting data, identifying errors, evaluating the
hypothesis, formulating conclusions, and recommending further testing where necessary.

10. Understanding cause and effect relationships: understanding what caused what to happen and
why.

11. Formulating models: recognizing patterns in data and making comparisons to familiar
objects or ideas.

7. Student Assessment

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, teachers and parents/guardians about how student learning is. Class tests,
unit tests, oral question-answer, home assignment etc, are some ways of formative evaluation.

There will be separate evaluation of theoretical and practical learning. Summative evaluation
embraces theoretical examination, practical examination and evaluation of research work or
innovative work.

(a) Internal Evaluation

Out of 100 full marks Internal evaluation covers 25 marks. Internal evaluation consists of Practical
work (16 marks), (b) Marks from trimester examinations (6 marks), and (c¢) Classroom
participation (3 marks)

e  Practical Activities

Practical works and project works should be based on list of activities mentioned in this
curriculum or designed by teacher. Mark distribution for practical work and project work will be
as follows:

S. Criteria Elaboration of criteria Marks
N.
1. | Laboratory Correctness of apparatus setup/preparation 2
experiment
Observation/Experimentation 2
Tabulation 1
Data processing and Analysis 1

Conclusion (Value of constants or prediction with | 1

justification)
Handling of errors/precaution 1
2. | Viva-voce Understanding of objective of the experiment |
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Skills of the handling of apparatus in use 1
Overall impression 1
3. | Practical work | Records (number and quality) 2
records and
attendance
4 | Project work Reports (background, objective, methodology, finding, | 2
conclusion
Presentation 1
Total 16

Note:

(1) Practical examination will be conducted in the presence of internal and external supervisors.
Evaluation of laboratory experiment will focus both the product of work and skills
competencies of student in using apparatus.

(i1) 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. Records
of project works must be attested by external supervisor.

e  Marks from trimester examinations
Total of 6 marks, 3 marks from each trimester.
e Classroom participation (3 marks)
Classroom participation includes attendance (1) and participation in learning (2).
(b) External Evaluation

Out of 100 marks theoretical evaluation covers 75 marks. The tool for external evaluation of
theoretical learning will be a written examination. Questions for the external examination will be
based on the specification grid developed by Curriculum Development Centre. Examination
question paper will be developed using various levels of revised Bloom's taxonomy including
remembering level, understanding level, application level and higher ability (such as analyzing,
evaluating, creating).
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Secondary Education Curriculum

2076
Geography
Grade: 11 and 12 Subject Code: Geo. 205 (Grade 11),
Geo. 206 (Grade 12)
Credit Hour: 5 Annual Working hours: 160

1. Introduction

Geography, as the study of places, people, and the natural and built environments they occupy,
basically intends to provide knowledge on surrounding environments in relation to human
activities as such physical geography and human geography together with its overlapping as
regional geography. It helps students understand complex interactions between Earth’s physical
and human systems, whether they are at the local or the global level. It also develops
comprehensive, factual and critical thinking by demonstrating an ability to synthesize information,
identify and formulate questions or problems, and appreciate the contested and provisional nature
of geographical knowledge.

This course on geography for Grade 11 and 12 is particularly designed to provide students the
concepts of origin of the earth, processes and resultant landforms on which climate, soil, and
vegetation interplay to constitute the aggregate physical environment impacted by hazards and
disasters that needs an environmental management. Within human geography, knowledge on
population and settlements under social component and how human makes their living through
basic activities such as agriculture, industry and trade have been included under economic
geography. The concepts of the physical and human geography have been analyzed choosing
Geography of Nepal as the case study of regional geography. It also aims to enhance the
knowledge and skills of the students on cartography, survey, data processing, field work and report
writing under the theme of practical geography.

The curriculum has been offered as structure of National Curriculum Framework, 2076. It focuses
on both theoretical and practical aspects that would make the students capable of using
geographical knowledge in their related fields as well as in their practical life. It provides a
comprehensive outline of level-wise competencies, grade-wise leaning outcomes and scope and
sequence of contents, suggested practical/project activities, learning facilitation process and
assessment strategies.

2. Level-wise Competencies
On completion of Grade 11 and 12, the students will build up the following competencies.
1.  Describe the development of geography in Nepal
Describe the origin, structure and forces bringing changes on the earth
Explain the works of river and glacier on the surface of the earth

2

3

4.  Conceptualize weather and climate

5. Explain the types and world distribution of soil and natural vegetation
6

Analyze various aspects of hazards, disaster and their management
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9.

10.

11

12.
13.

14.

15.
16.
17.
18.

Describe concept, scope and approaches to human geography

Identify the relation between human and environment

Analyze various aspects of population and settlement

Explain major economic activities in the world

. Explain the various aspects of natural resources, their conservation and management
Examine the distribution of industry, trade and modes of transportation in the world

Explain locational characteristics, physiographic division, drainage pattern, climate and
vegetation of Nepal

Assess the nature, development, problems and prospects of resource as well as
economic activities of Nepal

Compare states of Nepal with respect to their geographic characteristics
Use skills of cartographic techniques in preparing maps and diagram
Apply quantitative techniques in data analysis; and

Conduct field survey and prepare a field report.

3. Grade-wise Learning Outcomes

After the end of the Class 11 and 12, the students will achieve the following learning outcomes:

S.N. | Content Area Learning Outcomes
Grade 11 Grade 12
1 1.1 Introduction to 1.1 Introduction to Geography
Geography 1.1.1 Trace out the history,
. 1.1.1  Define meaning, growth and evolution of
Introduction to scope and branches of geography in Nepal.
Geography geography.

1.1.2  Explain the basic
concepts in geography.
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Physical
Geography

2.1 Origin and Structure of
the Earth

2.1.1

2.14

Describe the origin of
the earth with the
support of major
hypotheses.

Explain the interior
part of the earth, its
layer with diagrams.

Explain the mode of
formation of rocks.

Classify rocks into
different types and
point out their
characteristics

2.1 Origin of the Continents and
Ocean

2.1.1 Discuss the origin of the
continents and ocean.

2.1.2 Describe the mode of
formation of mountain.

2.1.3  Classify the mountains
into different types.

2.1.4 Explain the mode of
formation of plateau and
plain.

2.1.5 Classify plateaus and plain
into different types.

2.2 Factors Affecting Earth

Crust
2.2.1

222

223

Describe earthquakes
and volcano with
examples as an
indogenetic forces.

Explain weathering
and erosion as
exogenetic forces.

Describe mass
wasting with
examples as an
exogenetic forces.

2.2 River and Glacier:
Processes and landforms

2.1.1 Explain drainage patterns
with reference to its
development.

2.1.2 Describe the movement
and works of river and
glaciers.

2.1.3 Explain the topographic
features associated with the
action of river and glaciers.

86
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and effects of
landslide and
measures to control

2.2 Climate 2.3 Climatic Type and

2.3.1 Differentiate between Climate Change
weather and climate.

2.3.2  Describe the process | 2.3.1  Explain the classification
of heating of the earth of world climate.
‘Fhr0111§,11.1 solar 2.3.2  Describe the concept of
1nsofation. climatic change.

2.3.3  Illustrate the pattern
of vertical and
horizontal
distribution of
temperature.

2.3.4  Describe the pattern
of general circulation
of pressure.

2.3.5  Discuss major types
of wind and their
characteristics.

2.3.6  Describe atmospheric
condensation.

2.4 Natural Vegetation 2.4 Natural Vegetation and

and Soil Soil

2.4.1  Describe the 2.4.1 Explain the major
relationship between types of natural
climate and natural vegetation.
vegetation. 242 Show major

2.4.2  Discuss the process distribution of natural
of soil formation. vegetation on the

world map.

243 Classify soil into major
types and show their
distribution on the
world map.

2.5 Hazard and 2.5 Hazard and Disaster
Disaster Management
243  Define concepts and | 2.5.1  State the concept and
types of hazard and measures of watershed
disasters. management.
2.4.4  Describe the causes 2.5.2  Conclude the status of

bio-diversity with
respect to different
ecological regions of
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it.
245 Discuss the causes
and effects of flood

and measures to
control them.

2.4.6  Mention the causes
and effects of GLOF
and measures to
control it.

2.5.1 Describe the causes
and effects of
earthquake and
minimization of
effects.

252 Discuss the causes
and effects of
volcano and
minimization of
effects.

253 Describe the causes
and effects of
thunderstorm.

254 Discuss the causes
and effects of
lightening.

2.5.5 Describe the causes
and effects of
deforestation and
measures to control
them.

2.5.6 Explain the types,

Nepal.

2.5.3  Recommend the
strategies for conserving
biodiversity.

2.5.4  Point out the causes of
soil degradation.

2.5.5  Suggest the measures of
conservation of soil from
degradation.

2.5.6  Assess drinking water
shortage in urban areas
of developing countries.

2.5.7  Describe the disaster risk
management in Nepal.

causes and
consequences of
pollution.
3 3.1 Human Geography 3.1 Human Geography
3.1.1 Define the 3.1.1  Point out the relationship
meaning, concept between man and
Human and scope of environment.
Geography human geography. 3.1.2  Differentiate between
J Explain the approaches of environmental
human geography. determinism, possibilism
and neo-determinism.
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3.2 Population

3.2.1  Trace out the change
in world population.

3.2.2  Present the world
population
distribution and
density in map.

3.2.3  Analyze the factors
affecting population
distribution and
density.

3.2.4  Identify the problems
of population growth
and suggest the
regulating measures.

3.2 Population

3.2.1 Explain the meaning,
affecting factors and
measures of fertility and
mortality.

3.2.2 Define population
migration and identify
the affecting factors.

3.2.3  Analyze the causes and
consequences of
migration.

3.2.4 Trace out the global
migration trends.

3.3 Settlement

3.3.1 Define rural
settlement.

3.3.2 Describe the major
types of rural
settlement.

3.3.3 Explain the locational
factors of rural
settlement.

3.3.4 Describe the urban
settlement and its
major types.

3.3 Settlement

3.3.1  Explain the morphology
and distribution patterns
of rural settlements.

3.3.2  Explain the morphology
and hierarchy of urban
settlements.

3.3.3  Explain urbanization and
rural-urban linkages.

3.4 Economic Geography

3.4.1 Define the concept
and scope of
economic geography.

3.4.2  Explain the
approaches to
economic geography.

3.4 Economic Geography

3.4.1  Describe the concept of
economic development.

34.2  Show the economic
regions of the world on
the map.
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3.5 Agriculture and Natural
Resources

3.5.1  Explain the concept,
types and importance
of natural resources.

3.5.2  Locate the major
agricultural systems
on the world map.

3.5 Agriculture and
Natural Resources

3.5.1  Analyze the natural
resource classification
and conservation.

3.5.2  Describe the factors
affecting agriculture.

3.6 Industry and Trade
Transportation

3.6.1  Explain the concept
of industry and trade.

3.6.2  Classify the industry
on the basis of
economic activity.

3.63 Differentiate the
types of trade.

3.6.4  Explain the concept
of the modes of

3.6 Industry, Trade and
Transportation

3.6.1  Explain the major
locational factors of
manufacturing
industries.

3.6.2  Demonstrate the
commercial region of the
world on the map.

3.6.3  Present the distribution
of air and ocean
transportation on the

transportation.
map.

4 4.1 Physiography and 4.1 Climate and Vegetation
Drainage of Nepal 4.1.1  Demonstrate different
4.1.1  Explain the climatic regions of Nepal

physiography of with the help of map.
Nepal. 4.1.2  Explain the climatic
4.1.2  Describe the drainage factors and conditions of
system of Nepal with Nepal.
the help of map. 4.13  Discuss types and
distribution of vegetation

Geography of in Nepal.

Nepal 4.1.4  Discuss deforestation
and conservation
practices in Nepal.

4.2 Resources 4.2 Resources

42.1  Describe the | 4.2.1  Describe the utilization
production, of aesthetic resources.
EFIIIZEUO,H - and 422  Present the trend of

istribution of forest utilization  of  solar

resources. resources in Nepal.

42.2  Point out the types, 4.2.3  Evaluate the prospects
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characteristics  and and problems of
distribution of major biodiversity resources.
soils. 424  Describe the
4.2.3  Present the trend of conservation practice of
utilization of water different resources.
resources in Nepal.
424  Evaluate the
prospects and
problems of mineral
resources.
4.3 Agriculture 4.3 Agriculture

4.3.1 Discuss the nature of
Nepali agriculture.

4.3.2 Explain the cropping
pattern of Nepalese
agriculture.

4.3.3 Analyze the agricultural
development with
reference to Nepal.

4.3.4 Identify the prospects
and problems of
agriculture.

4.3.5 Discuss irrigation
practices and major
projects.

4.3.1

432

433

Present the distribution
of major cereal crops in
Nepal.

Present the distribution
of major cash crops in
Nepal.

Explain the importance
and prospects of
horticulture development
of Nepal.
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4.4 Industry, Trade and
Transportation

4.4.1  Discuss the types of
Nepali industries.

44.2  Explain the
production and
distribution of Nepali
industries.

443 Describe the trade
diversification of
Nepal.

444  Describe the
development of
transportation in
Nepal.

4.4 Industry, Trade and
Transportation

4.1.1  Describe the importance
of tourism industry.

4.1.2  Classify the types of
tourism industry.

4.1.3  Discuss the prospects
and problems of tourism
in Nepal.

4.1.4  Locate the major tourist
destinations and
attraction site on map.

4.1.5  Point out the problems
and prospects of
industrialization in
Nepal.

4.1.6  Discuss the different
modes of transportation.

4.2 Population and
Settlement

4.5.1 Discuss population
distribution and density
on the basis of
ecological, federal state
level and rural and
urban.

4.5.2 Discuss population
composition, change and
its implication.

4.5.3 Differentiate the urban
and rural settlement of
Nepal.

Unit 4.5: Population and
Settlement

4.2.1  Mention the major
causes and the
consequences of
migration.

4.2.2  Describe the types of
rural houses on the basis
of ecological region.

4.2.3  Trace out the urban
growth and urbanization
trend in Nepal.
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4.6 Region and
Regionalization

4.6.1  Define the concept of
region.
4.6.2  Explain the basis of

regionalization with
reference to Nepal.

4.6.3 Describe the
geographical
characteristics of the
states of Nepal.

4.6 Region and Regionalization

4.6.1 Describe the resource
situation and

conservation practices.

4.6.2 Explain the development
prospects and problems

of states.

Practical
Geography

5.1 Cartography and
Mapping

5.1.1  Define cartography.

5.1.2  Explain the use,
tools and techniques
of cartography.

5.1.3  Describe the
meaning and
importance of
thematic map.

5.14  Classify the types
of thematic map.

5.1.5  Prepare contour line
and different cross
sectional profile.

5.1.6  Process the
geographical data in
research.

5.1.7 Calculate the value
of mean, median
and mode of
different data.

5.1 Map scale and Surveying

5.1.1  Describe the meaning
and types of scale.

5.1.2  Describe the different
conversion methods of
scale.

5.1.3  Construct different plain
and diagonal scale.

5.1.4  Describe the need and
importance of surveying.

5.1.5  Identify the different
surveying instruments.

5.1.6  Represent statistical data
using one, two and three-
dimensional diagrams
and graph.

5.1.7 Locate schools in district
map.

5.2 Geographical Field
Work

5.2.1 Describe the different
steps of field study.

5.2.2  Present a report
based on field work.

5.2 Field Study and Report
Writing
5.2.1 Present a report based on

either primary or secondary
data.
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4. Scope and Sequence of Contents

S. Content Area Grade 11 Grade 12
N.
Contents Working Contents
Hours
1. 1 Nature of 5 1.1 Nature of 5
Geography Geography
1.1.1 Definition with Reference
. scope and to Nepal
Introduction to
1 Geoeraph branches of 1.1.1
grapy geography Geography as
12G h an integrating
_Jeosrapy as an discipline in
integrating Nepal
discipline cpa
2.1 Origin and 60 2.1 Origin of 60
Structure of the the Continents
Earth and Ocean
2.1.1 Origin of the 2.1.1 Origin of
earth the continents
2.1.2 Structure of and ocean
the earth 2.1.2. Formation
2.1.3. Rocks: and . .
formation and cla551ﬁgat10n of
classification mountain,
plateau and
plain
2 Pchyswal h 2.2 Factors 2.2 River and
cography Affecting Earth Glacier:
Crust Processes and
2.2.1  Indogenetic landforms
forces 2.2.1 Drainage
system and
* Farthquake drainage pattern
*  Volcano 2.2.2 River
2.2.2 Exogenetic process and
forces topography
e  Weathering 2.2.3 Glacial
e Erosion process and
topography
e Mass
wasting
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2.3 Climate

2.3.1 Introduction to
weather and climate

2.3.2 Elements of
climate

e  Temperatur
e

e  Pressure
belt

e Wind
system

e Condensati

2.3 Climatic
Type and
Climate
Change

2.3.1
Classification of
climate

e Tropica
1

e  Temper
ate

e Frigid

2.3.2. Climatic
change

on
(humidity
and
precipitatio
n)
233 Factors
influencing the
climate
2.4 Natural

Vegetation and Soil

2.4.1 Relation of
climate and natural
vegetation

2.4.2 Factor and
formation of soil

2.4 Natural
Vegetation and
Soil

2.4.1 Natural
vegetation:
Types and
distribution

2.4.2 Soil types
and distribution

2.5 Hazards and
Disasters

2.5.1. Concept and
meaning

2.5.2 Types
2.5.2.1 Natural:

Landslide, flood,
Glacial Lake
Outburst Flood
(GLOF), earthquake,

2.5 Hazard and
Disaster
Management

2.5.1.
Watershed
management

2.5.2. Bio-
diversity and
conservation

2.5.3. Soil
degradation and
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volcano, conservation
thunderstorm, 2.5.4. Shortage
hg(lllt;mn}ig, stogms of drinking
and tire hazards water and water
2.5.2.2. Human management
induced: 2.5.5 Disaster
deforestation and risk
pollution management in
Nepal
3.1 Human 25 31 Human | 30
Geography Geography
3.1.1 Meaning, 3.1.1
concepts and scope Relationship
3.1.2 Approaches to bezlween human
Hman geograply environment
3.1.2
Environmental
determinism,
possibilism and
neo-
determinism
3.2 Population 3.2
Change and Determinants
Distribution of Population
;3 | Human 3.2.1 World Change
Geography population change 3.2.1. Fertility:
3.2.2 World Meaning,
population aft;;actmg factors
distribution and and measures
density 3.2.2. Mortality:
3.2.3 Factors of h/;feamng, ;
population a ;:ctmg actors
distribution and and measures
density 3.2.3. Migration
3.2.4 Problems of 3.2.3.1
population growth Concepts
3.2.5 Regulating and
measures of measures
population 3.2.3.2.
Affecting
factors
3.2.3.3.
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33 Human
Settlement

3.3.1 Rural
settlement:
Definition,
types and
classification

3.3.2 Locational
factors of rural
settlements

3.3.3: Urban
settlement:
Definition and
classification

Causes
and
consequen
ces

3234
Global
trends in
migration

3.4 Economic
Geography

3.4.1 Concepts and
scope

3.4.2 Approaches to
Economic
Geography

3.3 Human
Settlement

3.3.1 Rural
settlement:
Morphology and
distribution
patterns

3.3.2. Urban
settlement:
Morphology and
hierarchy

333
Urbanization
and rural-urban
linkage

3.5 Agriculture and
Natural Resources

3.5.1. Natural
resources: Concept,
types and importance

3.5.2 Types of
farming: Primitive,
intensive subsistence
farming, commercial
farming, mixed
farming

3.4 Economic
Geography
3.4.1 Concept of

economic
development

3.4.2 Economic
regions of the
world

3.5 Agriculture
and Natural
Resources

3.5.1 Resource
classification
and
conservation

3.5.2.
Geographical
factors affecting
agriculture
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3.6 Industry, Trade
and
Transportation

3.6.1 Concept and
classification of
industry

3.6.2 Concept and

classification of
trade

3.6.3 Concept and
modes of
transportation

3.6 Industry,
Trade and
Transportation

3.6.1 Factors of
industrial
location

3.6.2
Commercial
region of the
world

363
Distribution of
air and ocean
transportation

Geography of
Nepal

4.1 Physiography
and Drainage of
Nepal

4.1.1 Physiographic

division

4.1.2. Drainage
system

4.2 Resources
4.2.1 Forest
4.2.2 Soil
4.2.3 Water

30

4.1 Climate
and
Veget
ation

4.1.1. Factors
affecti
ng the
climat
e of
Nepal

4.1.2 Climatic
types

4.1.3 Vegetation
types
and
distrib
ution

Defor
estatio
n and

conser
vation

4.2 Resources
4.2.1 Aesthetic
4.2.2 Solar
423

25

98
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4.2.4 Mineral

Biodiversity

4.2 .4 Resource
conservation
practices

4.3 Agriculture

4.3.1. Nature of
farming system and
cropping pattern

4.3.2. Problems of
agriculture
development

4.3.3 Irrigation
practices and major
projects

4.3 Agriculture

4.3.1.
Geographical
conditions and
distribution of
major crops
(paddy, wheat,
maize, potatoes,
millet, tea,
cardamom,
sugarcane,
coffee, ginger)

43.2.
Importance and
prospects of
horticulture
development

4.4 Industry, Trade
and
Transportation

4.4.1. Types of
industries

4.4.2. Production
and distribution of
major industries in
Nepal

4.4.4 Trade
diversification

4.4.5. Transport
development

4.4 Industry,
Trade and
Transportation

4.4.1. Tourism:
Importance,
types, prospects
and problems

4.4.2 Major
tourist
destinations and
attractions

4.4.3 Tourism
trend and
diversification

4.4.4 Prospects
and problems of
manufacturing
industries

44.5
Geographical
factor affecting
trade

4.4.6 Modes of
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4.5 Population and
Settlement

4.5.1 Population
composition change
and its implications

4.5.2 Population
distribution, density

4.5.3 Urban and
rural settlement

4.6 Region and
regionalization

4.6.1 Concept of
region

4.6.2 Basis of
regionalization

4.6.3 States: area,
population, ethnicity

transportation

4.5 Population
and Settlement

4.5.1 Migration:
Internal and
International
(causes and
consequences)

4.5.2 Rural
house types and
regional pattern

4.5.3 Urban
growth and
urbanization

4.6 Region and
regionalization

4.6.1 States

4.6.1.1
Resource
situation
and
conservatio
n practices

4.6.1.2
Developme
nt prospects
and
problems

5.1 Cartography
and mapping

40

5.1 Map scale
and Surveying

40

5.1.1 Cartography: 5.1.1 Scale:
meaning, use, tools types,
Practical and techniques conversion

> Geography 5.1.2 Map and map method of scale,
reading: Types of C(l)nstrucgon of
map, latitude, plane an
longitude, diagonal scale
projection, 5.1.2 Surveying:
symbolism, need and
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application of GPS
and Google earth
image

5.1.3 Thematic map:
Meaning, use,
concepts
(quantitative and
qualitative)

5.1..4 Drawing
contour and cross
sectional profile

5.2 Geographical
Field Work

5.2.1 Processing of
data: Tabulation of
data and
measurement of
central tendency
(mean, median,
mode)

5.2.1 Geographical
field work: Selection
of topics, data
collection and
analysis, and report
preparation

importance,
types of
surveying and
survey of your
school premises

5.1.3.
Representation
of statistical
data by graphs
and diagrams

5.1.4 School
mapping on the
district map

5.2 Field Study
and Report
Writing
Preparation of
report based on
primary /
secondary data
and presentation

Or

Preparation of a
case study using
Remote Sensing
and Geographic
Information
System and
presentation

5. Suggested Practical/project Activities

Different practical activities are carried out in geography which is covered in in the practical
geography section in scope and sequence.

6. Learning Facilitation Method and Process

Since geography explores the relationship between people and their environment, it includes
studies of physical and human environments and their interactions at different scales— local,
state/region, nation and the world. The fundamental principles responsible for the varieties in the
distributional pattern of physical and human features and phenomena over the earth's surface need
to be understood properly. Application of these principles would be taken up through selected case
studies. Thus, the physical and human environment of Nepal and study of some issues from
geographical point of view will be covered in greater detail during the teaching learning process.

Secondary Education Curriculum (Geography) 101



Moreover, the students will be exposed to different methods used in geographical investigations.
Apart from these subject-specific teaching learning processes, the following methods will also be
used for learning facilitation:

e Discussion and interaction
e  Problem solving and critical thinking
e Demonstration and application of audio-visual materials
e Individual and group works/projects
e Field work, observation
e Report writing
e  Lecture method
6. Student Assessment

Student assessment is carried out to measure student’s understanding, knowledge and skill in the
subject content. Both the formative and summative approaches are used for the assessment of
students' learning in this subject. The following formative assessment strategies are used for the
purpose of enhancing the students' learning:

e  Assessment of students' everyday learning

e Presentation of home assignments by the students

e  Students' participation in discussions

e  Project work completion

o Weekly, Monthly and trimester tests
With reference to summative assessment, both the internal and external evaluation will be utilized.
a) Internal Evaluation

The internal evaluation carries 25 percentage of weightage for final evaluation of student
achievement. It includes students' participation, practical works and trimester exam marks. The
assessment includes attendance, students' participation, group works, progress assessment and
project and practical works. As a part of internal evaluation, two trimester examinations will also
be conducted.

Student assessment/evaluation in practical geography will be based on the examination of practical
record book, field work and report writing, and viva-voce. Allocation of marks in internal
assessment will be as follows:

Criteria Marks allocated
Participation Classroom participation 3
Practical Cartography and thematic maps 8
Geography (including practical record book)
Field works, report writing and 8
presentation
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Trimister exams

Marks from trimester exams

Total

25

Requirementsfor Practical in Geography

e All geography students must participate in the geographical field work and submit a
report based on the field work.

e  Students must prepare and submit their practical book to the school/department before the
practical examination.

e  Students must prepare a minimum of 10 page report based on field study.

b) External examination

The external examination carries 75 percentage of weightage for final evaluation of student
achievement. External evaluation of the students will be carried on the basis of long answer, short
answer and very short answer questions covering various levels of cognitive capacities. Tools and
questions for examination will be based on the specification grid developed by Curriculum
Development Centre.
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Secondary Education Curriculum
2076

Business Studies

Grades: 11 and 12 Subject code: Bus. 215 (Grade 11), Bus. 216 (Grade 12)
Credit hrs: 5 Working hrs: 160

1. Introduction

Business Studies is a broad subject in the social sciences, allowing the in-depth study of a range of
specialties such as accountancy, finance, organisation, human resource management and
marketing. To serve the same, the curriculum of this subject for Grades 11 and 12 has been
prepared in line with the National Curriculum Framework-2076 to prepare the students for job
market and for higher studies.

The main thrust of the course is to provide knowledge and skills to the students about management
and its functions related to business. Establishing a proper linkage with the fundamental
orientation of the attributes of Business Studies, this course also aims to impart in-depth
knowledge so as to equip the students with workable tools and techniques of the management that
ensures growth, success and sustainability of the business. Besides, the course aims to impart
adequate knowledge and skills in drafting business letters. The curriculum also addresses some
emerging issues of management. The value addition of this course is to prepare and enable the
students in formulating business plans. The content of the business studies of Grade 11 and 12,
thus, is a blend of theory and practice of different aspects of business management.

The curriculum includes the level-wise competencies, grade-wise learning outcomes, scope and
sequence of contents along with the working hours, learning facilitation process, some suggested
project activities and student assessment process.

2. Level-wise Competencies
By the end of the grade 12, the students will have the following competencies.

1. Explain the foundational knowledge of business, including principles and practices of
business management.

Identify the ground realities on the operational aspects of business.

Describe key functional areas of business management.

Identify key management fuunctions of a bussiness organisation.

Demonstrate necessary skills to carry out business and office operations independently.
Develop creative behavior to implement noble ideas on bussiness.

Draft business letters.

e A

Prepare a business plan.
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3. Grade-wise Learning Outcomes
Grade 11

S.N. | Content Area Learning Outcomes

1 Introduction to Business 1.1 Elaborate the idea of business.

1.2 Identify the dimensions, objectives, and functions of
business.

1.3 Identify environmental aspects of business.

1.4 Justify that business as an integral part of human
activity.

2 Business Idea Generation | 2.1 Define creativity and innovation, and identify the
basics of creative behavior.

2.2 Describe existing product, government policies,
research and development and business actors network.

2.3 Differentiate between divergence and convergence in
Businesses.

2.4 Identify the ways of spotting problems and prospects in
business.

2.5 Identify and use the tools and techniques of generating
new business ideas.

3 Resource Mobilization 3.1 Identify and describe major resources required to start
up a business.

3.2 Identify and use different types of financial, physical,
human and informational resources required in a
business.

4 Forms of Business 4.1 Identify and characterise different forms of business
Ownership organizations based on ownership.

4.2 Describe the influencing factors in choosing the
business firm.

5 Business Ethics and 5.1 Introduce business ethics and identify ethical principles
Social Responsibility for fussiness.

5.2 Describe social responsibility of business and identify
the areas of social responsibility.

6 Risk and Insurance 6.1 Describe the concepts of business risk and insurance.

6.2 Explain the roles and principles of insurance in
business.

6.3 Identify the essentials of insurance contract.

6.4 Differentiate between different types of insurance.
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7 Taxation 7.1 Introduce tax in business.
7.2 Define and calculate direct tax & indirect tax.
7.3 Register PAN as per its procedure.
8 Office Management 8.1 Describe the meaning, functions and importance of
office management.
8.2 Explain the meaning and importance of record
management.
8.3 Identify the principles of information management.
8.4 Use computers in record management.
8.5 Describe meaning, purpose, types and qualities of filing
and indexing.
Grade 12
S.N. | Content Area Learning OQutcomes
1 Nature of Management 1.1 Describe meaning, essentials and nature of
management.
1.2 Describe management as science, art and profession.
1.3 Describe key management functions.
1.4 Identify various levels of management.
2 Classical Management 2.1 Identify and explain principles and limitations of
Perspective classical management theories.
2.2 Identify and explain the principles and limitations of
administrative management theory.
3 Planning and Decision 3.1 Describe the meaning, rationale and process of
Making planning.
3.2 Identify benefits and pitfalls of planning.
3.3 Describe various types of plans.
3.4 Describe meaning, importance, types of managerial
decisions and process of decision making.
3.5 Identify and use different decision making conditions.
4 Organizing 4.1 Describe meaning, principles and process of
organizing.
4.2 Identify meanings and bases of departmentalization.
4.3 Describe the various types of organizational structure.
4.4 Explain authority, responsibility and accountability as
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4.5

4.6

4.7

4.8

drivers of organizing.

Define delegation of authority and identify challenges
for effective delegation of authority.

Describe the guidelines for effective delegation of
authority.

Describe the meaning of centralization and
centralization and make arguments for and against
centralization and decentralization.

Differentiate between delegation and decentralization
of authority.

5 Leading

5.1
52

53

Describe meaning and importance of leading.

Identify qualities of leadership and describe the roles of
manager as a leader.

Differentiate between autocratic and democratic
leadership.

6 Controlling

6.1
6.2

6.3
6.4

Explain meaning and importance of controlling.

Differentiate among pre-control, concurrent control and
post-control.

Explain the process of control.

Identify and describe the attributes of effective control.

7 Other Management
Functions

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8
7.9

Describe meaning and importance of motivation.
Identify and explain various techniques of motivation.

Explain the basic features of Maslow’s theory of
hierarchy of needs and Herzberg’s dual factor theory of
motivation.

Describe meaning of supervision and justify its
rationale.

Identify the roles of supervision in production and
productivity.

Identify and describe the factors influencing
supervision.

Describe  the meaning and importance of
communication.

Describe the essentials of effective communication.

Identify and explain the types of communication.

7.10State the barriers to effective communication and

identify the ways to overcome them.

128
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8 Contemporary Issues on
Management

8.1

8.2

8.3

8.4

8.5

Describe meaning, sources and types of conflict
management.

Explain meaning and importance of talent
management.

Define quality management and identify its
components.

Describe the meaning and importance of supply chain
management.

Explain the nature, roles, and business succession in
family business.

9 Business Letter Writing

9.1
9.2
9.3

Explain the meaning and importance of business Letter.
Identify the structure and qualities of business letters.

Prepare various business letters including enquiry,
order, conformation, complaint and job application

letter.

10 Business Plan

10.1 Introduce business plan.

10.3 Identify the contents of business plan.

10.4 Formulate a business plan.

10.2 Describe the significance of business plan.

4. Scope and Sequence of Contents

Grade 11

Content Area

z

Elaboration of Contents

Working
hours

1 Introduction to
Business

1.1 Business: an important human activity

1.2 Dimensions of business: service and commerce
1.3 Objectives of business

1.4 Functions of business

1.5 Business environment: meaning and components

10

2 Business Idea

2.1 Introduction to creativity and innovation
2.2 Basics of creative behaviour

2.3 Sources of business ideas: existing product,
government policies, research and development,
business actors network (buyers, suppliers,
channel members and consultants)
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3 Resource 3.1 Major resources: financial, physical, human and | 15
Mobilization informational

3.2 Financial resources: equity and debt capital, fixed
and working capital, venture capital, mutual fund

3.3 Physical resources (land and building, machinery
and parts, furniture and fixtures)

3.4 Human resources (recruitment, selection and

retention)
3.5 Informational resources (intranet, extranet and
internet)
4 Forms of Business | 4.1 Introduction to common forms of business | 48
Ownership organizations

0 4.2 Forms of business ownership
a) Sole Trading Concern
* Introduction to sole trading concern
= Feartures of sole trading concern
= Reasons for starting sole trading concern

* Procedure of registration and renewals of sole
trading concern in Nepal

b) Partnership Firm
= Introduction to partnership firm
= Features of partnership firm

= Difference between sole trading concern and
partnership firm

= Reasons for starting partnership business
= Challenges of partnership business

= Partnership deed and its contents

= Right and duties of partners

* Procedure of registration and renewal of
partnership form in Nepal

= Modes of dissolution of partnership form in
Nepal

¢) Company
= Introduction to public and private company
= of company business

= Features of company business

= Reasons for starting company business
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= Challenges to company business

= Registration process of a company in Nepal

= Main documents of company in Nepal:

memorandum of association, articles
association,  prospectus, certificate
incorporation, certificate of commencement

= Company meetings
= Procedure of winding-up of a company

d) Co-operatives

= Introduction to co-operative organizations in

Nepal

= Features of co-operative organizations

= Common forms of co-operative organizations

= Procedure of registration and renewal of co-

operatives in Nepal

= Role of co-operatives in  economic

development of Nepal
e) Other Forms of Ownership

=  Public enterprises: concept, features and roles

=  Multinational company: concept, features and

roles

4.3 Factors influncing the choice of the form

5 Business Ethics 5.1 Introduction to business ethics 9
;l::sipso(;lcsl?blility 5.2 Ethical principles for business
5.3 Introduction to social responsibility of business
5.4 Areas of social responsibility
6 Risk and 6.1 Introduction to business risk 10
Insurance 6.2 Role of insurance in business
6.3 General principles of insurance
6.4 Different types of insurance
6.5 Essentials of insurance contract
7 Taxation 7.1 Introduction to tax in business 8
7.2 Types of tax: direct tax & indirect tax
7.3 PAN: concept, registration process in Nepal
8 Office 8.1 Office: meaning, functions and importance 12
Management 82

Information = management:  meaning  and
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importance
8.3 Principles of information management

8.4 Role of computer applications in record
management

8.5 Filing: meaning, purpose, types, management of
electronic file

8.6 Indexing: meaning, purpose, types, management
of electronic index

Total 120
Grade 12
S. Content Area Elaboration of Contents Working
N. Hours
1 Nature of 1.1 Management: meaning and essentials 12
Management 1.2 Management as science, art and profession

1.3 Key  management  functions: planning,
organizing, leading and controlling

1.4 Levels of management

2 Classical 2.1 Scientific management: principles and limitations | 8
II\J/Ianagetr‘nent 2.2 Administrative management: principles and
erspective limitations
3 Planning and 3.1 Planning: Concept and rationale 15

Decision Making 3.1 Process of planning

3.2 Benifits and pitfalls of planning

3.3 Types of plans

3.4 Decision making: meaning and importance
3.5 Types of managerial decisions

3.6 Decision making conditions: certainty, risk and
uncertainty

3.7 Decision making process

4 Organizing 4.1 Organizing: concept and principles 25
4.2 Organizing process
4.3 Departmentalization: meanings and bases

4.4 Types of organizational structure: simple,
functional, divisional, matrix and committee
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4.5

4.6
4.7

4.8
4.9

Drivers of organizing: authority, responsibility
and accountability

Centralization and decentralization

Arguments for and against centralization and
Decentralization

Guidelines for effective delegation of authority

Challenges for effective delegation of authority

4.10Differences between delegation and

decentralization of authority

5 Leading 5.1 Leading: meaning and importance 8
5.2 Role of manager as a leader
5.3 Leadership qualities
5.4 Leadership styles: autocratic, democratic and
laisses faire
6 Controlling 6.1 Controlling: meaning and importance 6
6.2 Process of control: Pre-control, concurrent
control and post-control
6.3 Essentials of effective control
7 Other 7.1 Motivation: meaning and importance 22
Management 7.2 Techniques of motivation
Functions

7.3

7.4
7.5
7.6
7.7
7.8

7.9

Theories of motivation:

e Maslow’s Theory of Hierarchy of Needs
e Herzberg’s Dual Factors Theory
Supervision: meaning and role

Factors influencing supervision
Communication: meaning and importance
Essentials of effective communication

Types of communication: horizontal, vertical and
diagonal

Barriers to effective communication
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8 Contemporary 8.1 Conflict management: meaning, sources and | 16
Issues on level
Management 8.2 Talent management: meaning and importance
8.3 Quality management: meaning and components
8.4 Supply chain management: meaning and
importance
8.5 Family business management: nature, roles
9 Business Letter 9.1 Business letter: meaning and uses 15
Writing 9.2 Structure of business letters
9.3 Qualities of business letters
9.4 Drafting of business letters: enquiry, order,
confirmation, complaint and job application letter
10 Business Plan 9.5 Introduction to business plan 8
9.6 Significance of business plan
9.7 Contents of business plan
9.8 Formulation of business plan
Total 120
5. Suggested Practical/Project Activities
Grade 11
S.N. | Content Area Suggested activities Working
Hours
1 1-2 (After the Make a visit to an entrepreneur of your locality or | 10
second content any other place of convenience and write his/her
area) story.
4 3-4 (After the The school shall organize a field visit for students | 10
fourth content to a convenient business enterprise/office in its
area) locality. Students conduct a brief survey
identifying their forms of ownership/establishment,
problems and other important aspects with
justification.
5 5 (After the fifth | Students prepare a write-up which includes | 10
content area) suitable examples of at least one business
organization of their locality meeting the social
responsibilities, ethical aspects and risk factors of a
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business
8 6-8 (After the Students visit a nearby enterprise/office to prepare | 10
eighth content an observational report on different facets of
area) record management with reference to filing and
indexing.
Total 40
Grade 12
S.N. | Content Suggested activities Working
Area Hours
1 1-4 (After Students visit some of the organizations of their locality and | 10
the fourth cite the case of at least one suitable organization with
content area) | organizing processes.
4 5-7 (After The school shall organize a field visit for the students to a | 10
the seventh convenient organization of its locality. During the visit,
content area) | students shall discuss with employees and the managers
regarding motivational practices and write a report including
the description of appropriate motivational tools and their
impacts on the organizational performance.
5 8 (After the Students prepare a write up, which deals with the | 10
eighth understanding of any one contemporary management issue
content area) | faced by Nepali managers. The paper should include the
manager’s opinion regarding applicability, likely benefits
and possible challenges.
8 9-10 (After Students prepare a business plan in order to translate their | 10
the tenth business idea into reality.
content area)
Total 40
Notes

The write up should be presented in the class and the updated paper will be kept in the exercise
book for practical examinations. With reference to industrial visit (Unit 4), the field visit report
should be prepared by the students-individually or in-group as per the instruction of the teacher.
The length of the write up in practicum shall not be less than 800 words in standard A4 size paper.
(Grade 11)

The write up should be presented in class and the updated paper will be kept in the exercise book
for practical examinations. With reference to industrial visit (Unit 7), the field visit report must be
prepared by the students — individually or in group — as per the decision of the concerned faculty
member. The length of the write up in practicum shall not be less than 800 words written in
standard A4 size paper. (Grade 12)
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6. Learning facilitation method and process

The teacher will use a variety of student centered methods and strategies so that the students will
develop the habit of independent learning. Besides other subject specific methods, the following
and methods and techniques could be employed in delivering the course.

e  Group work and individual work

e Role play

e Assignments and presentation

e Field visit and report writing

e Report presentation

e Discussion

e Lectures
Application of the teaching method may include one or a combination of more than one methods.
7. Student Assessment

Assessment is an important aspect of teaching learning process which will both serve the purposes
of assessment for learning and assessment of learning. Both formative and summative evaluation
will be carried out to measure the students' learning. Formative assessment is mainly to bring
improvement in students' learning and it is to be carried out on continuous basis. The following
strategies are to be utilized for the formative assessment.

e Assessment of students' everyday learning through appropriate technique like question
answer, home work

e Presentation of assignments by the students

e  Students' participation in discussions

e Project work completion

e  Weekly, Monthly and trimester tests
Summative assessment will be carried out through internal and external evaluation.
A. Internal Evaluation

Student’s knowledge, skills and competencies will be measured through internal evaluation in both
the Grades 11 and 12. The internal evaluation carries 25 percent of weightage for final evaluation
of student achievement. The following table shows the criteria for the internal evaluation:

S.N. Criteria Marks

1 Classroom participation (Daily attendance, home assignment and 3
classwork, participation in learning, participation in other activities)

2 Trimester exam (3 marks from each trimester exam) 6
3 Project work, project report and presentation 16
Total 25
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B. External Evaluation

External evaluation of the students will be based on the written examination. It carries 75 percent
of the total weightage. The types and number questions will be as per the test specification chart
developed by the Curriculum Development Centre.
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