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Constitution of India
Part IV A (Article 51 A)

Fundamental Duties

It shall be the duty of every citizen of India —

(a) to abide by the Constitution and respect its ideals and institutions, the
National Flag and the National Anthem;

(b) to cherish and follow the noble ideals which inspired our national
struggle for freedom;

(c) to uphold and protect the sovereignty, unity and integrity of India;

(d) to defend the country and render national service when called upon to
do so;

(e) to promote harmony and the spirit of common brotherhood amongst
all the people of India traknsce ellgmus, linguistic and regional or
sectional diversities; to réngu

women; '

(f) to value and preserve the iecitage of our composite culture;

(g) to protect and improvethe ng f vironment including forests,
lakes, rivers, wildli have compassion for living creatures;

(h) to develop the sclentlfic lemper, Humanism and the spirit of inquiry
and reform; - 3 %

(i) to safeguard public pre

(j) to strive towards ex 1 ence’ 1 ieres f individual and collective
~ activity so that the na \cons ly ris y Higher levels of endeavour
TR and achievement; ' e S
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FOREWORD

The National Curriculum Framework (NCF), 2005 recommends that children’s life at school
must be linked to their life outside the school. This principle marks a departure from the legacy
of bookish learning which continues to shape our system and causes a gap between the school,
home and community. The syllabi and textbooks developed on the basis of NCF signify an
attempt to implement this basic idea. They also attempt to discourage rote learning and the
maintenance of sharp boundaries between different subject areas. We hope these measures will
take us significantly further in the direction of a child-centred system of education outlined in

the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take
to encourage children to reflect on their own learning and to pursue imaginative activities and
questions. We must recognise that, given space, time and freedom, children generate new
knowledge by engaging with the information passed on to them by adults. Treating the prescribed
textbook as the sole basis of examination is one of the key reasons why other resources and
sites of learning are ignored. Inculcating creativity and initiative is possible if we perceive and

treat children as participants in learning, not as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning. Flexibility
in the daily time-table is as necessary as rigour in implementing the annual calender so that the
required number of teaching days are actually devoted to teaching. The methods used for
teaching and evaluation will also determine how effective this textbook proves for making
children’s life at school a happy experience, rather than a source of stress or boredom. Syllabus
designers have tried to address the problem of curricular burden by restructuring and reorienting
knowledge at different stages with greater consideration for child psychology and the time
available for teaching. The textbook attempts to enhance this endeavour by giving higher priority
and space to opportunities for contemplation and wondering, discussion in small groups, and

activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard

vii



work done by the textbook development committee responsible for this book. We wish to thank
the Chairperson of the advisory group in science and mathematics, Professor J.V. Narlikar and
the Chief Advisor for this book, Professor B. L. Khandelwal for guiding the work of this
committee. Several teachers contributed to the development of this textbook; we are grateful to
their principals for making this possible. We are indebted to the institutions and organisations
which have generously permitted us to draw upon their resources, material and personnel. As
an organisation committed to systemic reform and continuous improvement in the quality of its
products, NCERT welcomes comments and suggestions which will enable us to undertake

further revision and refinement.

Director
New Delhi National Council of Educational
20 November 2006 Research and Training
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PREFACE

Chemistry has made a profound impact on the society. It is intimately linked
to the well-being of human kind. The rate of advancements in chemistry is so
high that curriculum developers continuously look for strategies to cope with
these advancements. Also, the students have to be inspired to be the future
leaders who would make fundamental contributions. The present textbook is
a sincere effort in this direction.

The textbook, presented in two parts, comprises of sixteen Units. Although
the titles of various Units indicate a sort of compartmentalisation into physical,
inorganic and organic chemistry, readers will find that these sub-disciplines
have been intermingled, at least to a certain extent, to have a unified approach
to the subject. First nine Units covering physical and inorganic chemistry
portions are included in Part I while organic chemistry portion comprising of
seven Units is included in Part II of the book. The approach of presentation
of the subject matter discourages students from rote memorisation. The subject
has in fact, been organised around the laws and principles of chemistry. As
students master these laws and principles, they will soon get to the point
where they can predict much of what will come.

Efforts have been directed towards making the subject stimulating and exciting
by references to the historical developments and its usefulness to our lives,
wherever appropriate. The text is well illustrated with examples from
surrounding environment to facilitate grasping of the qualitative and
quantitative aspects of the concept easily. Physical data are given in SI units
throughout the book to make comparison of various properties easier. [UPAC
system of nomenclature has been followed along with the common names.
Structural formulae of chemical compounds showing functional/coordinating
groups in different colours are drawn using electronic system. Each Unit has
a good number of examples, as illustrations, with their solutions and some
intext questions, the answers of some of which are given at the end of the Unit.
The end of Unit exercises are designed to apply important principles and
provoke thinking process to solve them. Answers of some of these exercises
are given at the end of the book.

A variety of materials, e.g., biographical sketches of some scientists, additional
information related to a particular topic, etc., is given in boxes with a deep
yellow coloured bar. This boxed material with a 'deep yellow bar' is to bring
additional life to the topic. However, it is non-evaluative. The structures of
some of the more complex compounds incorporated in the book are for
understanding their chemistry. As their reproduction would lead to
memorisation, it is also a non-evaluative portion of the text.



The information part has been significantly reduced and, wherever possible,
it has been substantiated with facts. However, it is necessary for students to
be aware of commercially important chemicals, their processes of manufacture
and sources of raw materials. This leads to descriptive material in the book.
Attempts have been made to make descriptions of such compounds interesting
by considering their structures and reactivity. Thermodynamics, kinetics and
electrochemical aspects have been applied to a few chemical reactions which
should be beneficial to students for understanding why a particular reaction
happened and why a particular property is exhibited by the product. There
is currently great awareness of environmental and energy issues which are
directly related to chemistry. Such issues have been highlighted and dealt
with at appropriate places in the book.

A team of experts constituted by the NCERT has developed the manuscript of
the book. It gives me great pleasure to acknowledge the valuable contribution
of all the members of this team. I also acknowledge the valuable and relentless
contribution of the editors in bringing the book to the present shape. I also
acknowledge with thanks the dedicated efforts and valuable contribution of
Professor Brahm Parkash, who not only coordinated the entire programme
but also actively involved in writing and editing of this book. Thanks are also
due to the participating teachers and subject experts of the review workshop
for their contribution, which has helped us to make the book learner friendly.
Also, I thank the technical and administrative staff of the NCERT for their
support in the entire process.

The team of this textbook development programme hopes that the book
stimulates its readers and makes them feel the excitement and fascination for
this subject. Efforts have been made to bring out this book error-free.
Nevertheless, it is recognised that in a book of this complexity, there could
inevitably be occasional errors. It will always be a pleasure to hear about
them from readers to take necessary steps to rectify them.

B.L. KHANDELWAL
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CH,-Br
CH-I

st 10.2:

FIET-ZICATE (C—X) T FAE, 4 G @3 farsg @ |

T GE/pm C-X T @A/ kJmol! R IF/ Debye |
139 452 1.847
178 351 1.860
193 293 1.830
214 234 1.636

10.4 ZCEASHIETCRAT  SORTRPIZEE T2EETe) 2SR AT SHIFCHIRE (T {4 AT Spefea isize
argod smifs
TR

(Methods of
Preparation
of Haloalkanes)

10.4.1 SPETCIIRE (AT

104.2 RGP (AT

294

Y 91 2 | 91T QNS ST, FRF] Fieiies Al ACfe @Rigres e Rz
SR 2B GIHE Tors ICENICe At 2fer=ifers 23| st Eizes ey
el = e 2 R S FieiEeed At SO, @3z HCL i Sevim = | 2 76
SR 21 TR0 feisfo 231 20eT 3 RS s SieTfest Zietie sihel A% | HCl @R AT
AR 3R Gl et R ZnCl, SHR6E Seif=iew e | Trbrf
SIETCRIRCER (R0, IR Ol SRR AR 9116 HCl MG (wetsiia sicas
Wiges R 7afbe a1 270 | Syfeifee @MEes AFfen &) i SHEtHaa HBr
(48%) AT FNTS (ZFIBITI ZT | 95% S0 TFoTr{a SIS IR SRS Gl
1 ABIPRIN SRIGIRTC AR Ted T R—1 @R ARSI &g 41 ([T 2110 | 95(6 2
ISR A SRR AFTSIF S0 28 3°>2°>1° | FFA §i2 @RS
3R GIRITRIGIRE Aiere & it (R e St 23) siie T eieR AR T
@I 3R SRR R T Sem 2T |

ZnCl,
R.OH + HCl ——— R-Cl + H,0

R-OH + NaBr + H,50,——> R-Br + NaHSO, + H,0
3R-OH + PX, ——> 3R-X+ HPO, (X=Cl Br)

R-OH + PCl, ——> R-Cl + POCI, + HCI

1 P/X,
_ 2 RX
R-OH X1

R-OH + Ssocl, ——»> R-Cl + SO, + HCI

SIS TR W 0 *F RGeS GERIZS 2131 Sl I S| SAIza
R FTEAIS SHFTER M5 TR TR el $eg I Sl @IRRs Awe 331 21 |

SRS FEART Ao T @2 A= I7T T T T IR (@R A&

FIT-RCE TH SIS B BRI 2 R G T4 (AT ¥R 2 720e
eI AT | (G ST, qFe i) |

(1) JIYETF NCelcerca i« qidl SeTce (AT :
SPEACHA E AT BIRCE w2 ifscaa [Kfa Azt s @9
AT TSI G Srioe falel Sl 23 Al (AT R GRS 7j2i< 341
Mo |




TRl TR 9NN AT SAfIe 3 = (@rv S, i cifed) |

CH3CH,CH,CH; % CH3CH,CH,CH,Cl + CH3CH,CHCICH;

(1) SR (ATF :

(i) TS FIAZCCT FTACH : SHHATACE 2ZCGIT (FAI1R, FBGISH
@NITG WeR FBGICE SeiRred [ s 7S s gizce

otrafire w1 =
No—=c” ¢ HX —— Ne—g”
/ N /| |\

H X
(@i 76 Rifsarers omief Sestw 7, Tfre @emig usf [igaere smds

TR T T SPAIC 327 RS sl = (Gram= S, g ifd)) |
CH,CH = CH;+ H-1 —> CH,CH,CH,] + CH,CHICH,
et AL
(i) DICENTHCAT ARG 2 2N SR W& CCl, 9 whge @I 739l
@9t T @R AT AW 9 9@ =W, @I w9 W @
ToifFeifs *mrg Fa1a Ty «@fS @b gl oS | @ RIS w e 3R
oo CiRTMIRTeR AL 2 (qrms SR, g cfe) |

H):=C\’H + Br,—k , BrCH,~CH,Br
H H for-o% @mize

(CH,),CHCH,CH, €% 8 o1 NIRRTt ST TSI 73 SCACHICAl ofgmore Tl 2% 10.3
TR ofers et |
ave w9fbre bt RfeT (0T 2RGITeH 217w BITR | 42 I 2BCGITe NG &A Il
AR 2P e @aioCet sive TR |

(CH,),CHCH,CH,CI (CH,),CHCH(CI)CH,

(CH,),C(CIHCH,CH; CH,CH(CH,CI)CH,CH,

10.4.3  ZHCETEA SR @IRIR0C/ @RISR A Nal «F R SO SIRICRS 243 *&F SHtweE
[RIGEEKIEN TrifFfere awe a7 | @& RS Reesst @oga [ e |

R-X + Nal R-1 + NaX
X=Cl, Br
@eitg A% NaCl 91 NaBr ¥& SHIGI Sy =311 @i an-*Nrsferics e
SEPAICH TR RIS o 0 |

AgF, Hg,F,, CoF, WIdl SbF,. 4% WOl 4red FiRres CofRfers Sy
FRART/ @NIRCE TE FCH SIERFT FAIZCT AT ACAGTSII o1 1 27 | €3
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Risaibre et e a1
H,C-Br + AgF ———» H,C-F + AgBr

10.5 QEiE (i) ST afemis qra IR (A
ergfe . SR SR (111) GIRIRISH Tl 523 SIFTS SeEoes SoitRifors @it g
(Preparation @IS I ST SETRGIRA R AT ST TG SIE @FIRIRT @)
of Haloarenes) @NEG 72 2gs F AT

CH3 CH3 CH3
(J on @ O

St @R AR RTINS TS A FA AT I GO o0
A1 @R | SefEras s Rl Teadt agfon o3 «ar SiTeT™tg
Tl HI (F SR &) S8 Tea (HNO,, HIO,) SofRIfeT e | HRee
T AR APTOR P G 2OTe FERAITPRR AGo 1 IR 1|

(ii) SUISINANF [T @& S AT 2
T4 4feTe SIFTeR o Tt vt wdge Al fefye i speaits s
e ARGREE A KR T 23 o SRS w76 Seom 27 (qume
S, B ) | T 2iRge SRS FReE T@eEE AR e @R
TP @R e T BRSNS s ~Cl 3l -Br 77 gfewifsie 27|

+
NH, NaNO, + HX NX
@ 273278 K
g STt
EGIE]

+ -

NX X
©/ wX, @ + N,

SR YiETee X = Cl, Br

ATAIST 2T =1 IR TSI R A =GR sicareze e A S
@it 2reE 2ge T I |

+ _
N,X I
O =
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e 10.3  fasffie Rismiejee Rissiers smidae @t

® :\</_H< +HBr—» (i) CH-CH,~CH=CH, + HCl —>

H H
CH,~C=CH, + HBr JHFERY,
w (),

AN

0 () CH,CH,-CH-CH, (i} CH,-CH,-CH,~Br
I
HpBrHH Cl

-

fafefes ersiafe
102 SHETCPRETR A K1 @7 R ARG e spifre e = 2l &= 2
103 calColtTa RS Ditetem Sresmmies 5o SIFfs @I |
104 CH,, SR AL KRS I SHIeTCa1 o[ eI S0 (P68 FCOICH NI ICasicra
FpCeT
(i) 9= MG NAFRZE
(i) To=fS TR SRz
(iii) BTSN AAFRNBT T2l 2T |
105 frsferfe afsft Riswm s Seom 324 it Risers smiefta soq sigle @ -

OH CH,CH,
" Br,, ol 9t
(@ O/ + SOCl, —> () o N/©/ v
2
CH,OH CH,
(idi) /©/ + HCl =2 (iv) ©/ + HI —
OH

. kol
(V) CH3CH2Br + Nal — (Vl) O + Br2 W

\

10.6 cSte wiafer R SIRoRIE Sl isieesTz 302 27 | Te SR Aot Srafies @mize «=e
(Physical  SIRICIRE afen I¢ 4176 T | SRR SR IS (@15 TR0 AR RS 9% IT 27 |
Properties)
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NTNF GIR "FoANeF (Melting and boiling points)
iz @FRRe, FEe @mEe, 2R @RiEe 3k [y R4S @EFEtee 9w
TFOIT ST | T ARS|TH ST A 1o 2 | SN G B TSR (3 (SR
T ST RS YR 2T | ( QBGIRPR (AT (O 2R, O Do Gl @3
iR 9T @ 2T NS GNP NG S e Sl (favg-facsg.
R IO ST FoT SIfEmed =R 27 | 2 PR et Sieif a5 R[S 2fRugieda
TP (FATT, @INZT G SAGIBITT "G & eIeFeitd (@ 27 |

SR SR I (AT G S AT BTG T o= AIRTe Sl 79 I 51T |
5@ 10.1 @ 0y ST AT AR oI ARSI Al (TR 25 | 458 ST
AR Gy, SR ZIET RGN "0+ (&he SNZ T F16 267 : RI> RBr> RCI>RF |
T IR 2T, TS 2T TP IR S I (176 (SO SN SNt A7 sAfaniet

I AR |

e (K)
400 1 B @S
B &@=iET
300- .............................
[ sTareiEs

200 1

100 4

04 -
CH.X CH,CH, X CH,CH,CHX

153 - 10.1: ¥ ST ZIFAZCCT FoAET Defe]

RIS IR ¥R FRLA I AT G o1 i 2T (@i
S, G i) | SrizFerEgel, Moo foaft ARRIE_E Te 2-@e-2- s e
RO & FT |

G
CH3CH5CH,CH,Br CH?,CHZ(I:HCH3 HSC—(II—CH3
Br Br
b.p./K 375 364 346

RIS CRYIERIGER “Foaes 2y T 23 | [Fg 2031 T, ol @R Gio!
FNRITAT A T aeTeies [ING | @7 e =5 A7 TRt afeny zeny, o
Il @R (B! ARG SO T e R[S | @ Pl 261 St T Ay
a7, 9t S g @B ANKTA ST ST (@S] N RS 2re
AT |



Cl Cl Cl

> QL

Cl

Cl

bp/K 453 446 448
mp/K 256 249 323

g (Density)

RIFGRAILCR @0, SIS €<% AT CT519JCeT S SICei ©IRl 23 | IS AT
FRL, FIICAICET AT I G BICHACE AT Aol o1 I (oiteT werg I

T (TR 10.3) 1
At : 10.3 5 CETEGETRCTR g
9] (g/mL) IR (g/mL)
n-C,H,Cl 0.89 CH,C, 1.336
n—C;H,Br 1.335 CHCL, 1.489
n-C,H,I 1.747 CCl, 1.595
7l (Solubility)

I SIRTCPITR ST F3] AR WIS | I SIS Sl TGS 0O ¥/ 2ATAET
2| 3 =T IS SR TG S I SO FA T IR ST
YT NI Q2GS IKTANE ©I6IF Ty LTS 2 | T4 TSI G
TR SIS NI TGl SR 76 1S 23, (@oTaTl Sieta g Soifere e gargive
TN TS T (R =R 7T, 0 o ¥/ o170 2 | 20T St S0 DS
TRl T | IMe ISR (S WIS TGS S 2! (IR T FIES I
IR BT ST S Geof] wigel Sl Siietel qeera =i, fKifew etz
R BRI T[T TR S I Sl Ty (F *If 2ATAISH O (2T AN
@ =7 |

(i) IR, QTR GRS, SR

faaw fefes epiiafer
10.6 fasferfie s EUoa ENsi|Tete FHREN “Foales SR ASIS:
(i) 1-GIRAITHITS, SRR PR, 1- @RS

10.7 =eafa= SRR [arTE FEFRe @fre oo s |
e 1. eGP (REReRi) afemion R
(Chen}lcal > <ot iR
Reactions)

3. g &g

10.7.1  JCESHIACE  (7) fFSigzmr =i (Fefpafefes) efosism it

id o G fAte Ater @ WeiFaRT Al R (Fefpewize) & Temta
iﬁﬁi;ﬁt:ﬁeg R ¢ ] R | ©fF, G AAERS WH @ S¥IBTS FERG Aol TR, G
e i 0 | (@ i o Fefpewiza, s wwg e (g Teifere
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w97 fefpawizens afowifors w3 oite FefFefie afemis Risat | @2
e RIFNYTEITS DTS 261 AREED | I2 A RIS, [eigewiza &1
AT TR 9T SNHNaT 27| qUReg Aferise [ wafe 7w @
TS #2019, AT FoPfEe 3o (Leaving Group) e ©f ZERS Sz 0ot
@R | @Ry efpewze ael afewis Kb spa & o aw gt

el afesiiem Rifga 9|
_ \§" §
Nu —C-X — >

\ -
//C—Nu + X

«ft SiETee FAEres (o) RiFIPTes S0 Sore oFesid @i, @ Fises
AN sp’ TS T AN T A | AT G: (g Azt Fefpewzem
i e Seotn RfFies smidayrat 1wt 10.4 @ oredt =z —

A 10.4: SyElE FiewTaR R-X) ekl afewiom

R-X+Nu - R-Nu+X~

NaOH (KOH)
H,0
NaOR’
Nal

NH,
R'NH,
R'R”NH
KCN
AgCN
KNO,
AgNO,
R'COOAg
LiAIH,

’

R-M*
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R—O—N=0
R—NO,
R'COOR

IRGIEE (AIZT)

(SREPIINIRE)
ST IBG IR

@OF

AT G=R ARG NS Y6 I NPT (& itz @R G Siifees
SFewEs (ambident nucleophiles) I | SATT ARNZG SETE 2T Y6 AL sioe
wipfea 1 2 o1 «ft il fom Toli e fapezrizst gro ST 09 211 [°C=N > :C=N©],



FICSIETCR K CN-a= A0 e 2 fferamers swiel ot spistie HNige S wpsgeyf &) 10.3
(A g AgCN-G AR RIFR 5 G191 021 SREIRARE Seofy 28— 171 S |

KCN IS ST <% G_0 ARIRE a0 Seof 3 | Ifre P R ARG Gog ARl
N BCETRG 51T Wie] I SR AT G L w17 7131 o7 Speifs 1efbe

o, TGS 2RI T, Fe C—C I%0 C—N T S0 S = | ST

AgCN FiFere SRS 5fRtas ¥R TGS 17w, Y2y [fFarere «mi et
SECARIRIAZT SLAT T STy LCERGH J2/T Wi FHCS 7 |

el FIF 2RI AN T 20T SR ARG G2 FIBGITST AT A TS ZCA

SRGIRINIRG 519w 0 | S0el FIBGE6 S € [0—N=0] 46 o el m I8
SYNRITTS O awizs ot e 0 | SIS 2Rl T IS 205 SHafee] Fi251265
G TBGITE AT AT TE Z0ET DG 510 L |

{StFieT (Mechanism) «3 i 7ft fom FaFmite St 1 2te ot I

T[T I A 2T

() TaeTafa feipefetee efesi=m [l (s 2)

CH,C] 9% Q(GIRNZC SR [T e g2 @iaizs o ey = 3 faoi
o ffeFa s e wiefie i 2w So g e siprea Som fsa s |

H o
- HOA<"’H + Cl
H

5 H
OH + \?—Cl —
H\
H

(Ol G (=fTe 12.3.2 SR 21T (@ solid wedge () (T2 F9ICe SRS 9%+, dashed
line (111+) NS (AT SR I IR T (T PSR SRS IHwTANS 2w+io T |

otz [t crifbtaa Mt 59 10.2 o 2mife st |

@ 10.2: a7 I5T S ZBGITHIZT SN [V FCT G T 47 [497@ 272G Sz

farm e |
1937 R4BIT TGRS cofiot ft faereifaes el afemism (S, 2) R g wm | oo Mefpewa
fBSre G2 i FEbeE ST ERCeR A [ F7 T IHA-TARE I3 (Sre! AT GR A
T 8,2 RN o onewemit (e ezt T Tgw 3% (ofF 271 @41t C I} -OH €3 &) C-0
T 9B S oy sifs 2| @2 5 2R IR GRRAITHR ST 51 T G Al 4T
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Tl (15 T 7@ | RiFE weeifen At A wiere FefFewiza gk FIk
AT C I N XY T IR B 8 fqafsepatiet (orfer) evcesar wegia q@f vder
20 ATF | G TR0 27 03 FREGHT o FIT-ZBGITSH I%+ Sl
fTefPewiza (A T F @CO *F (T | WIS ST (transition state) &7
C-H 3«2 @32 O AF R e ¢ el Fefpewza wiHweim
JICTT AN TT AT | FHFI S SFTeT PR FI0Z IR AT AL C-H
T 992 T HETCe ATE IO 1t SIFHOIS! (NG FOIRe ke 2-NTS IS 27
G T ot I 27119 (AT (@R A | Forwg ol Foeale=ie At Ry S
R | GF7 SFACT T I ATAGT FAFAED (IACH (1) G5 O S5 A
I S ARSI 431 9T Bol (TolEd & (ATF AfRE WG STs I | 92 2fFAE
FAGI O PN T | SIS SRR I 21 G52 A Htore S fperizet
R TS AT AR TS AF | 471 107 S Sp=idh apfen 23 @R T 9428F
T T | OF, TTLO! SR I A7 @2 AT SAB A7se7 A TT A |

FteraliTaie qt fawifas faep:

PR GIAMCS SR JECHS (GG A2 GF Fofralicai At {gunifess Reuit atet | fies 2w atow
IO (A) 92 (B) SIS o7 A |

W
BrI Blr
.C C...
H\\\I/ \Cl Cl/ \I H
(A) (B)

QoJTET 2 992 0 45 919w SIfS | SRR AR T IR S[eTca famfass sresiz o (2t @31 fom |
(A) %57 =P (B) @31 519w STz wofel aifSfe | Sz 7610w siif (A) 919+ SIFTear 0y I A7
FATFATH, (B) 1o PO T FILeT ATNT I 7] 2Afof |

ZBer FArNTed SR

@EY @2 i Fefmie o7 g IR0 itz o ipewREg o awies, iz

IG FICOA @I O
fwie (A fO.awf
(D.Sc.) fof2 #ire FfeeE™ |

A 302

T ST A PRI R T 2AfS=Uome)Ta Teifers Awes a6 ssem it
#O] (dramatic inhibiting effect) ST FC | e SIETFE ITNBCTA W7, e
ARG 72re S, 2 Rifdwara Sitaizet w03 e @3 R0 (@961 foafb Fu Z2rgie o=
T | SRR 2T T 7T e 97 A0 TR Wore WS FewiRas ql
AV I |




TR AFTO! [T Fergre T ¢

2T FEze > Ererel iz > TR ieze

®

Nu: ——

=

®

ez
(30)

Nu:—>\\7»X Nu:—)\\)»x Nu: TX
@\\ \\
W@D | @D
1° TRTATANZT 20 Hi5-faThize 3°
(1) (0.02) 0)

5@ 10.3:  Sy2 RIFFF 27 GO 2@ |1 S,2 R OTATeTE 217 225 IRICS (RSN 26T |
(b) GF SNITF [FOPSfH T effeitof i (Sy1)

Substitution nucleophilic unimolecular (Syl1)

g3 (2B TS TRCIT (@ S, SRR, SIS SpifTe Tenf) seg S, 1
fafefs m a1 =571 Gi5-REhiza @Mize g3k 2R@emiEY SReE [
Bi5-RTHRe SretiRs Sy 2w 3k RiFwil ausew [igw sepre a0 widie
R sifer@sl e g @36 Rigws “micea Teia foa 0, @b 21 5i6-RToize
@Ee |

+ OH —> (CH,),COH + Br
2 [NAZE (@ATem-2-

(CH,).CBr
2 @IT-2-feiEs celrem

RS 9fG &l 3151w 27 | 4i7l-1 @3 Sy g C—Br I¥A10 &7 5ifere (ors o
FIEFHRT 3 @NNTTC S T2 I | GO ST IIEFIGI 4iof-11 (S
fefpewize qEl ww® 27 3R afenlisi [ 7=

CH,
(CH,).CBr e )@\ + BF
H.C CH,
CH,
g9 11
(CH,),COH

)@\ + _OH
H.C CH

3 3
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94-1 15 =i sifearoiy @k Toxdi 237 | G2 4175 C—Br I%«(0 (ST AT 3R G Tel) ATGAT ([ GTAGIE AT
CRAITHTTR M) ARG SRS TAgS T NG @ = 21 2, ©f (T =6l 41 2 | @Areg. KiFaa sifo s
ioifba Tofgr e 7, ©iz [ifTae oife @<et g S ienares Apres G fAsaiie ©i2 2BGRIET
NGTER Tofa TN 73 | OIRIG! SR HRIAG I (o[0T, SRR ARG (AF G o1 HEerod 2 3%
Rifsar ofS yoos 23| syt FieiEres (9, 3° SrERe R ge sfere S, 1 &Kl skl s S 3°
I FIGIRT S T | S S Giemaeed Sy 1 @3k S,2 [ise Ao o werwrl Fafaiie o aam
0O A |

[

SRR TERe; G Yezs; 2AiFE Yemge;CHX

g |

s, [isa= oFta

G P, RS G} @ERET FERe S, 1 [isaw 2fs wfas Ao amia 3 | Sevg It
AL I RIG A1 T | (B S, vt i) T SHs ric 241

5,2 *fea cFm >

O] @
H2C I(—:I CH2 HZC—{I(—:I\= CH2

- — 0=

G e SR ZIFARTH (FF(d, IFIRITT R-X GF 5] Tox RIS HER (F0q MHeTIo 355 S 70,
R-1>R-Br > R-Cl >> R-F.

CHy

frferfs gitetem QorTTes IoeeE e @i geooifers s 2 Rigamereazs = 2 10.3

<:>~CHZCI GER O Cl; A BCC B Yo |

O— CHoCl  @ft o=fD ez aienze «e geaifere S 2 Risamremsazed 04l
T |

g QARG G G 0T SHICE Gy Tl {5 fSemiet s oig
wiste foipewiRET Svfafere aft ge sfsre fsfe zte
A |
S 1 @ S 2 ez alfe famferfie cetejretia o St 6 203 o e - T et 10.3
(i) EERSEER BRI AR
(if) C,H.CH,Br, C,H,CH(C,H,)Br, C,H.CH(CH,)Br, C,H,C(CH,)(C,H,)Br
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AL (i) CH,CH,CH,CH,Br < (CH,),CHCH,Br < CH,CH,CH(Br)CH, < (CH,),CBr (S 1)
CH,CH,CH,CH,Br > (CH,),CHCH,Br > CH,CH,CH(Br)CH, > (CH,),CBr (S\2)

(CH,),CH- ST (513G 2WiarId I St 2eiad SR 9ib 2w @migres we,
(CH,),CHCH,Br (& 2% o] M6 CH,CH,CH,CH,Br (A& 2% s
IO (A0 g =T 2701918 (CH,),CHCH,Br, Sy 1 R ¢tq CH,CH,CH,CH,Br
(AT g A | CH,CH,CH(Br)CH, T @3 CTIaelfd @INI3T @R (CH;),CBr 261 €
SrEfa @mEe | oAk S, 1 [KiFa owta Soira Fwf srpre 331 8,2 [fsww e

IERFGITE SR o G e 3w sitexz w0 [Reide St SRe T |
(ii) C4HsC(CH,)(C4Hs)Br > CH.CH(CH)Br > C,H.CH(CH,)Br > C4H,CH,Br (Sx1)
C,H,C(CH,)(C,H,)Br < C,H,CH(C H,)Br < CH,CH(CH,)Br < C;H,CH,Br (S,2)
b Gl @IS M C H CH(C H;)Br (AT Sl S<e! MmIGEe CH,CH(CH,)Br
(TS ol FITFIGI (AT s RN it @b 5o RreTizet ETesa e 7t Rifg
e 07 1 O S, 1 gz afs +7as @mize »taa @mize @ wifts A | ize
TR SR GR T I FlLEE e oo ke 2@ oy, S 2 [igww afs
C H,CH(CH;)Br &3 A{&FT®! C,H,CH(CH,)Br STl 3% 2|

eI =T (1768-1851)
FIAYY 0T FHAO©
SNCENCE TATRIT 2
AT P |

(¢) i sfzere afomsla [iFma [@wfae 79 (Stereochemical aspects of
nucleophilic substitution reactions)
e G 2SI (SACETIE !, SR, K5I, ZTeme @FmiRrem) F>iF
RN AT 8

(@)

(i)

AT AFTO! (Optical activity): AT ST IACF W6e A= N0
U BIeT] SR T RS SIS JAERS I 947 o g G
IR SR Bl 91 2 01 (0 B3 IR Yo o | @371 (@919
ST ARFT (@19 AT | @ I AN RS S o 28 ©f @
JET AR AR T 2 SItE ARMTRAIGR 3067 | 3w (ot eree s
S ol s wiefie wfSa FioR Ieitm Sfesee @rom, Sics wfwes
Il (THGICIEER (13 SR ©ie fat gof) SI12at ¢-371 Ao 9% o (It
et 4 (+) oz 3 o w21 231 3fr (ot st afrcs (2R
IR geftea [oiShs ) (@ITiw, Site INTS! A FICSIRIEE R w2t 1771
T G Yo (TR el 9 () B e =@ 95 @R @gel
(AT (+) R AATS () TRIATACE ST ARATA A0 @R <3
TOAICE I 26 SIS AT |

SN SOy, R T3 GRS (Molecular asymmetry, chirality
and enantiomers) : WS g Q0 @91 vl 2 oo s I3,
T AGAT (1848) 2 21wl Sy {gunifess s fofe w=iisiw wtafe |
o (MRGETRET @ Tox &9 (0 Sl B39 T [CTd (T A6
TR To) SR Yol (7 g gefte wifeae fRsidre 2301 fof Rt
FACod @ T AFTOR €2 AL, 13 2FF @FACK SR NG
Toifrre oRmiepTEs fGifes seea (Reit) ey 7> awE | 992 329
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(G (SN GHIT GITZF
(1852-1911) FRCAF ©AF
FEYT 1901 T (T

(1874) ©is K@@l (e, ejibes @3k T Reet B1.6@. @@ FETeiE I @@=
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10.7

10.8

10.9

3. groq A At (Reaction with metals)
oreG-feripel i (Wurtz-Fittig reaction)
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