£CO0 KIDS




\

5

/ \

h>

,\

Reddy - |
K-oneehoh ASTD.:/ SEC. ROLLNO.:ﬂ%UB:,@_@ mjg__t_mj
1' e
! | Teacher’s
x o% Qt‘{/ S Title Page No. | aScig:r/ |
\ N, " fP 1T Remarks |
; E= 1, | =L
O] \ < PY\S§,3 | ]
: |
e !
\ 5 g Jlr/_,,
& fnu S Adforbal*e |[ |
A B [
(like | ) Alumina _—> Adsorfent
— Siliajoe] 7 A—CB(S‘O m t'YI le_ Dy Mobl (e f)ﬁqre
V.20, Fe Cq D 2h haslowst aédmem

c Ih CT'L)/ (N{\( Lcul co% O /i

Ol—)- \U// ""/*CC)CH

7 A LTS

¢ T ‘
m The PID6~ ot \PVJ r for \CQH\CDL{S q‘Zimt{_H"{_/f"ubzbg
i ShOW5 Peat gkr('th towlard ¢ hlgher P VQlys

B

Accoding Lo wave m@chqn,cg,thegroum\

S tabe

anqulayr momen bum

P o equgl to n?‘r



© hal{\o(e 0,(___9 b ;N‘L.

- a-e—{Ney Ol
o A T T A R ) VR
Teacher'
S. No. Date ~ o Title Page No.| sign/ |
Fq”j/’ C oL ql/y/fg ) SN/ Remarks |
s s i | P Lemynr 1° pemylrc BT ) A - L
- : S P | O S EO::(\Y J,[-ramei Sy E;'OA‘(}T}
¢ SN = ] | St bage tha v
19 ;!\Lt__ P"hr—l gNII \ SNI IR |
A prok i /
© ™ il ok SN‘) D CM/ / s v '
v oally(ie BV JE e / AR f
hohwh‘ci SN SOM _’J/\o\ ey AR EL ,
 be ol S A I —
N f/,,’
2 ,
5‘729 ,OW.H.‘: Sndetrsedion fn(_t;lh,eu | , —
e Stahilit™y) J,
i
,k’ > B S\
g'ha.pH‘o/ i Pl bl o(c-....)flr- = 1)
elec trophile | LA
o U quﬁQ¢ @ 1T aecimetery
o 2 L A
-zt - ] -0 e
D LN e
=GR 5 oo ttplo “{X F S
h T A D A
| : cu';— é/, (‘—“/
T ehy acebo ace tatbe 3




Alkanes (PanHfr\;)

repofation
l) v e ar >7__/{\

i o

Re_“_Q__e__'l.t_& i e tofd  HNi,th FaneyNi  Harto,

R (PPh)<! Pl ot Jom Pd= S ;
syh
o4 & \h“' ___9/;;—?:@% Steyictac 6(;7/
X Ttabilit: ( C¢ L J
| stability of double bor
tan © H’\ah HQPérCCﬁ)uj&j

te piore impey

> e ( B
W |F’1’QW NOT s o

sl S il ._DA be have ih Many Coqeg (e alkFene

bl
s\cAR 1AM L
uscﬁ‘r TP’C U&-—N Qp p_-Ni_J I/NO e e Nj

p o (cm!_y for Cmvugcc&cd C'JCCMF"UNJ
>
; \?‘H C
cfjo*o\ . g */fgjgu,
! Qeagent= "~
tEv L ThHE
N-Bo 1~ S Cl
L g 1 i L e
v
E,__T-g ‘%) : i G @CCCH) BES E(v bngz‘
i r;

CH}



2 T reacks very Fastt y with @—CH=0 (k,(o i ﬂ(h
{ ? epet |
| n
o r 2k pdh,, (oY

R - C= gD SN,
. Reaogents
- Pd Baso O, 0v ) e
4 \Lq qof( 3 -(-; /HL LB )/
Lrnollar s cabaluss)

HE"*/ CH, cO0H (Ib i (| react only once as af ter
adding ¢ Hycoo e will not add itagain

Naaﬂcovh e 3 Ny Q= &
2'— i s LM,N or — \ ( Q'_‘C Wy !Tﬂl‘/lﬁ s

Q‘CLHsou ho ve duc(-{m,

ST Kot tedwce  eLhitad alkghe gt
Na N6 B0, can reduce:

— C beephass sers R A

From (Mboxgh\cac«‘i Cf) \\ #z/_/<L,

e Vet O (¢ 1%
R S A S R .
? C A O/O
—éfo“' — (f,_ + H o= (s

ST nteria molecu lar |54




o _ 4 Y s £
&P____wl giide N e ", >y > |f
- — , o ol il e £
—) l/\”‘li/?_ e rlhﬂj /ﬂ/ K} Er )’7 b\/yii*-fffp”; i/ . L '/“'-

¥ 0) — /
Ve 14 iy “/0‘) /
©
op Y :
o~ NaO"’ 2 bdk ___é_’_’,,
T

" { b v o v
%t}(f) p—— Co_~ Noaob—+P1  or £- [V -

Kolbe's electrolys sy

£

— el
A M
| ’\/q
@ aus A ) 5 s #

kehe + alhe
LB Ao /2L~—"“ 5 /

~— 7/
Cross Pmduc('/
coo e \f/ el ” —4D
CCo &
I‘Hde hydtes/ etmesn —> £ o
0 2 b9 ConChcl ) N by Shege/ LS 9 )C,rk - 2} H, / Canc,
C’&Wﬁhm zﬁd‘ @) NO l‘F ’tr}CheYﬂed Morih g O me [hos
—>nlemmenson alt€he will somevise i
clemmenyn . p—0-—> - C{
FE s 5 4 ph-0t = X
G-Wps e BV Py L—N0—) Qi

.-51}1_ wolif/c("fj)ev €y W] Can 0CcuV
( By — ClHy AR  somem B
2 }Q



Me c h

iy
i1t
{
i

L— cw = N—N8B Remcl=0. 90

T8 Ho— (
ok — <H 7 ﬂ"O’L—)rLH—/ it )’LCPb ity S

-~

7) ﬂj rn H o W,’j:’ ;/;'_,,;

; From  alsl healrdes

')_T\//f'Hsou | b
i Gy e T\ L ¢
a + @

” z,) 2t dri Y 5) LA Yy (Sf‘f) ?) B, —pd
U\) 2 h—aqVaoL o
§ {
{ oG
| R— CH— ¥ Cagl i S e
WAy o cu £-c Alkete (&)
5 iy
Na B Hy Nor r¥h [Lo—Chr ’L’p,/"*
(™)
", nL—Ch - farct
Phy Sh b e .
(FP—'” il
4 !




E—x—3 R -Mox e G W e S RO

&
¥igheuty [@,/m%
> Grey Couse ¢ Synthets S
| kn/\, Cog el s Ve o5
gl b o man» o i | mamn
{ —.)‘( —_— |
C By — CH — 'm x< & ~ S bprpes of
H‘\\\ ~ S

P> Nurk 2 5 X +Matpeciypp (d-( by !
E e A ATPRIT T Dok, 5o o)),
> P9 gh e Mg b — P

ph~+tet < — nph

9 Wuvtr —EtE

Frahle lang 1 LA sl > p

U () imam Nk R —%

C/—Cv\ geyes S Cs—-vC;‘—? L(‘%Tdf/ﬁm,‘c( & gOl?(/‘@

1: v
':3 Tortletie ®) i Plax mslecule bub hon polar folven(-

M S ) 4\ Vandeywalls
4i & . forces oX Surtece

CL"PC’)

/}\ > ) >/k/ 1 & défehdj on Fo{(‘i\h‘cj f}/(«((/q,

N ~ A
Dued O« dw"‘o’;\_( ) cH Me, O3 hewo+ H O
y Q‘;’ij f" 2«) "(’f OL W
q . e
€H,Ceo) My 21Uy (ool et " -
| HJ CH’] + 3 OL —b—-ﬁ ) )\ Opith

S LR mmM&£



=
Ay
i
{
|
F
|
|

|
|
1

= L omeviratim

i

VAYAYZ

b CHy

v ———

+ o

A-ud Al 3
ESOA S U

(rream) | =58

A

.

VM co st

% X [t
e tfiton é‘_’ff_.

1l 2 s highy

— Preparakion ot

as

Sway br
R —clfbv/ E

| 2 0r ey b o bth . o7y radicod Kﬁdf{.‘:i
rea C(ﬂ‘ue.r @)‘ Véacéﬂ/

||;3'S‘75/

% Freact readi

L/

- ;@U Sele chive

U_m?

i‘
4
{

:{ :
i
|
|
@
‘.‘"-E
s
i
‘,

57:93
sb fs
&
Conkeelsbeih e ﬁ"”&Mi .
'Calcgm@ e 2o
p—-<l /6 v L
%
v
l:abrlng of ct %2_6&,04) D #—cﬁ:-cm
1 Ct‘+}
p%cwugam eHSCECHS PG NRED Ky A
t L
1 _ X
r ’Y & 1;/459&“9 '
e ---'? u,- o h—*rC::C-.-lL
e e W\j



9“\]’;"’(6) A gy~ @?

20 Lo

thya cehe ("‘)
Nag thalore (}) A NS b he, e !
a“bh rehe (J)

dieri o : = Squaric
UoV i @) s d
ol g o¥ e
¥y 2 g O NN O QCOCH ¢
, W @, Ca@lL
g°] OP' 2
V‘.ﬁ.ﬂ,ﬁum o Ascor DI @ cd b b’ﬁ'}’; Acpivin

2 / N D /), - s .
w I EMSon’s *C‘(ﬁ\?}’ cyhthec 2 f@(/w/( 2Y Jof 01//({«/1:;
—Or—+HT o aHeq;t- D’he e NP _:>SN

=4 aq,rfl—; ROH#I_ | ROHHHT — RT tHho

EOIL l'fj; \
¥ dhhy) S

L J”’SU /3 —%SN (ﬁOL T A ST

Her e ex?qﬂﬂ(ﬂ\ {*akg( PIVCC (”U[‘QVQ‘C(J ot M(cucd i

£

#

IRPR——



eome(jrfc_ov‘ EOMET S .

D ph RN show 9
addé’cjl//('

2. Whey orgahomel—a//fr 3.
W Yxﬂ,af’e(wty (F(&Ts

S{“G“\d fivst Cee okcfol }’
ackive methelene cor bon.
| " M;graﬁm‘ﬂ FOUJG( CQ
W pli=gehy. ) fh =l i
il > In SN, calion is formed lecause E olae  ofter & iy
| Twdimake Ton P
—>  Aromakic alcohls  ahd aromedic amides give coll, ..

=  Add denivedfve  and dTkebo  are roluble ho-o

™3 sevehn
i > e (c U%/ (ool
3 \

, g2 ,
g > e see Hypercojugalion for '/ sbability oty
Cgrjuqa]c!\m" will never: destob i l l‘;e z.

g~ ke should] hot~  see grerqmgfgcuhon far vake
k E | Calso th  3membered L7y

> deons Y
p f‘/u B o

> The follawing compounds  ves act as “diene” i
L Diels —Aldev Yy xn. 4

@ O 00 ©
IR OA {4



-
-
P
- 3

Dfels -Alde

—
g O
Q1
D‘ehe l‘ehoph”

— AYM\C (077}(90(1@5 d@:ﬂ:@b SIVG’ O(C(G *Q]dg:y

(——“‘

Y\xn } c dep 4
: 2
(’501 I cMnlis
Alkenes ((Oletins) T e
PTC Elimihalt Ton \m_\'ﬁax_,,/
e /H.
o — Elefmihakion /C\L.g T >‘. (Cberc/
A i ~ (e lectss
Ton re
() - Clgimirak i Phote
Cx 2 CcH Cla —% < dlz — Pt P ,
— Lea\ih rodpy s =

Feoy L2 [H~ ( o E-j [OH:- ’10—; th F / r’:’/ pe
. g’ EL g( Cg
M odevat e —N’geg St }ﬂkL i ~ =

[ e<tzem

od- Jg ﬂs‘o} iy 5

S s 0 (%)
e - toluehe SL(IPAO'IQC(:)

U)P)'O'\CJZ-?S are Qgeed lgs Ehan ha dler

=0

0"‘



o - : C{
I (2 aaq b | :

ba e weak : Hyg, P.o,ROH
95701\; bq@s S S A (alcohol) (oH -+ Cb/lahoy

Bulic 5 ¥
&%“ff ~+ 6 @ 2, M

So’vent
S Polar ol :
e i Ry @‘f HaO ROV, D,0 _pcooH ,MH5
Polar aprotic solven b, » /?K /f ; ‘5
— = N H-_C_N—-DME

pMso

hOn..po(cu( SO‘VQ’]{‘S" CC{
CTheﬁ may Ve polor Mdecu(/pj) @ £ o /L oA

| N‘*CGOPM(Q; ] =

G N O
f\-l/A > Slsom (M D
Conjugates qre mortly Na cm(uuqalﬁf g ‘Z%ii?
oA b a b A T2 . ol
| > ovi plonor ( Anti —evipian,
,. B iy 8 D ¥ o

\A— L9

CbhL—ChHvo ™ -0
3T 2. Cu=cll
- ) +/N &

WD Moeculosity ;) mderzl o Thiemedigtel, No specific sole

’.';> I-(—' uﬁh)’uﬂ"*}cﬁ”\'} 'ﬂog‘,‘ble l-\tTV/”[ ’Foy}y) JY e(}é (o F-man,

A AR Aalreaho



= T A R e ———
> G-wembeved cyclic  Eransition stale (nemly Plttar) ‘

u«?“‘é"
iy o/N< o
odior N, > h
‘ﬁe?ﬂ £l Jj‘{: (L}l:/f -y -
& o)1+
| £ e
PHYO@Q—S-%— egter’ e, 0, A1 iy C Ho £X mans, Qc_u ﬁn,ﬂ,
estey Say fzeH M cyc(r
ik
cH ,—C i g +Clj(004"

I
H D COCH,

18- 11-13
| ¥ CeleloyS

| ? 1 Mfooee
OCOCHJ

Chugaev Kxh

sy & ~glkene

>oh bhakce
K—o W Pare i% L S _‘
- e > R r\_faq .
o L f o
0 1 R 1
Hf%@ — >=C ; )7 0= Csen
5 ST Cif ues” Sw,

' 28 r / polar

. <~
»‘I)Mo(eculcunﬁ—y I 5 7 e
) Yate b - = £ CUbs byt ) Ordley = 1 ‘4) Solvent POy




e of G Peager o [
.._a‘ a0 - 7" ‘ ,4”'{%”
K \"'.)/-/\oal/vr o f r/
6.,(3 / M’Jf/// (/r,,,
f § L !,/ — = - p
T e o7
i : (_q <" V L9 m PC(’j h/‘j’/
I) Ac\‘c}fc £ 1o Eon ,L) Modevake Ieavfhj 3> M = | M) %
i = i’* 4 — (pood ’@(V';ﬁg = s
il YT = >‘<
% S(’}N&‘W@O&{f &
T SO _ |
= ( ' ETAC B C L=
— - ¢ =
base g alcot fay”ez_’s.g SUT
too“ b S g 46 C,p.°
LO = 20——: ‘ K_g L%’\J
‘ %#'"“"m
ﬂeal' '“'96.9;\& C‘;_r &=
( L) (Y} }\247#1 el med | aube
ugake Y, . g . _
C07U < ) e //iy Sé_ab' /l [/’j d]L 5&//‘7}?}7}’},
C No migrokim) — —— {(:?/ulre\ @;;? _
O oy 8 Ih olucfﬂ/e qu:/e
21 D .
Dcmo( Characte)
) )70%/5( be ¢on Milered
berlu»‘ 'h(drpdfab\(m Cﬁ%%”t’g O’{” qleene
€ &t g \<
ho~ A1 0—p-—p




T [sobopic et fecb = 1(<__t;_1- ~ -l For E_ reaction,
. =¥

¥ mm"’ﬂ hﬂfay qh;

P
A

oy Fgive  hodimann product
q/l\’(z
bak ' ko [ess
Alkene  connec 2S5 40 of s ubstituens,

Hol+m G g lkehe ¢
HoHmann ol minadion

-1 by ZBT ot
L.»/; . LK
\l/)—ql I'L-—ﬂ‘/op;
‘;M Re t
; —ﬁm m g49en = CHJI/AQOU/A;

— Dehydration ©- Alohls
peve,yfib/e ,[qlkéha gt—aﬁ,’{.’éy

, . |
L Dby

— Alkene  isomeriy o iom

‘ Tn bhe pyefsenCQ‘go'(' Ht o (A1 D

R~ 1ot -if s &)

R = R-ow B wedolydration

L—ou- pase. deﬁyo{i’at{dn CT@ ECK if ‘F(B’f/é/e%

1 [ 04 o~

b o Hisoyn) 1 POE et

2. Coc Wy Poy 77 “milow g e 0%
3 POy JA | sim PqQo/A

P c bt/ g A G s

;oq/& WOy /o
Tho /& Bottma

FoCl; /4



= ey Sclablity "B 75 fot appice

‘ | éﬁ,eyj: ]ovder for &
@M oxCept (f
2 Plgime e * qll
—> Mefhapq | = ftormald ehyde
Me thengic add >~ Formirc a(/\l‘/i
T Alohol  gue cerric  ammoum  best
" 1 > Llheay Yea gev €& = Cone -t Anhgdrod, Th I

| S T ore Scefn

Do

C-O\

; ClgAs O
@ou + 9 iy
V ‘ b . -

PHWLC,\W/\ ﬂfforo nel

o s
O B
ol+ 0/" S

&L &1 Cholake 2) =
| e Eramine clfa
L LT AL N:tregen Nr;&\,

E Vaf t e Na ¢ /

ReCuli o B Cux
Ualogens  Alahols N thatel A



B

Aldol
/
condensakion Th Basic Pl
addfﬁ\m\ th Basrc Tovn e
addTEon TR A4 (iR & Comdensabin, 3 77

Phe"_‘:i] hgolrcr?—dhe ! ph— VH—NVH

olec trophile ol be ru sk bed 4,

— Inx cidic med idin

5
0
—>ﬁcu)_ Y o lacEic ach d
0
S ! JeO o
e R )
—>  etohes g gldehyder e  mare vooclive o, onds MNam Yxh bhay
add - devedTes, Q
Q b~ 4 2
LpA © [ A/ /,/tf"
S AEs \&/ e VI
Corr .
L €
Lyo Mg - 0
o i éL =R S5H5)0
Cl{‘l
; M4 VK
L-; Bdrfh Yeadents 2 M.

NOL



I — hydrazines

i [ce bone.
’ii‘, OIJ

} ) ; o

1 ' m — - e0r&1ho)

i (- Vesol @B p

I ” C\\} F - /vy(/ yoc A hoy &

ou

i | e NIt

;‘ = é GYMBQ l; ) Yello
1%

N

| e o B
1 AN D Uhite prt

it & '
1 Br

fh Nj Bl phu

ok a
—_—— Pl‘

hga(raldhe egn s qf ber reacting with |‘

ph vt :
o R e Vo ) B

oy

Eou — elhelowaiv EOOUL’ (67(3@36“{/6)/ (Qlyceyihe)

(2
ou o) >

Al Letals @e acetals Sl
Scoy anlihe ortho o1 lexpk  Pasic (fhge“"*""*f?_

posMapl @ SlEORieCbe ) W '
J 1 MG ) )C —X 5 '-“C‘»C'“"?
()SOM L 1 5\: rY\ f’ C 2 !\‘-'L (L :\

/\) COL{(QJ Pgrehe



Rate of Miclecprilic cypstitution
g coX S P COOCOR D ECHO >R COR S RCEOR S [2.COWH

Fries vearrangement”

;
l‘kg)\ Tem,p; A Ccop ol
iy 0 oA j o g e G e me (1= rert,
Dhsh
% 3 ed 5 2 /}"ﬁ\
gluco pronoe 3 2w PV P (=) )
H-\'NOU— __’.
tollens + |
a¥50; (—ve)
/c:«)‘,, OMSGAP
adipic add= o o(r134s
(While. haming pe'y FC"L‘_"_i g
‘{_ —_ I W
il
g Ne g
i ‘ € roH i
O 0 O
/\/\/ " ~
/d R S e
€ tov Etow
o Q
ﬁ—'(. H) alc M : ,U
U
bk Ko e ety



o /\J\ hg_/;\' F{)(\j(.‘\l Tof /NN /\ ‘

dpzy(
" L ~OH

.

H— LNl _h_é:; 1N

ol

, Kh‘ 50y /}\10 //\!,H
. \ i Acro lem
5 o e




TC\}/ L1/ A1y ¥(IQ
, b 5 (ocome), bl ipr
g ~ 2 o

} [Opperaar 0<dn £~ "R

e \» A Cuo — :
( MigraHm ——

4 NS TE e

ANt —bording

el
p‘w——CH:cu-cu 1?,; U Oy
N

Todoa bian SU'())TOHGHQ-, ,N(krOSOq T pb’Nf ((aPlhg vso5) e
| $0- tmyrc. QH—Q.C(T




3 o L " A

@:’im i ~ \ CH» CnnO !A’- y
\) Vanillh = o S
OCH> Fh—c;:(..%,“_
HO 3
FHVOR ”) esityl Oxide 5) Benzalacércpr.;,
2\ ws R c e
P})——C&.&:c*_{;f; [i
V. b le Br
| - alc _ { ( Pk v NV
-~ > Cl-g i Chp—CH { Crons oy |

= Lossaige's . besk 1o given ~ for. N, X% F/

= = - oy |
> p_c=N 2o pka )= Steplen Rabictin)
< -Heo J

<
= qa Moy ; A medidin qlg.)
> o e g (cbcrtin g
uy .

- < thiy order S

C“Ou All are P Erythroe Ehreose

Y :

D/'Gf-\:;g;fqﬁehyde Ribose Arabihose ¥ylose Lyxore

Allse Alboe Glucse Mamge Guloe Tdve oo
Evithuloe

Libe s Fructge Sorbpe TR

é no. D‘F"OFHCQJ ISO mers e O : - i
¥ N on 1OJ




A,,“i-:","w“!{".?"."‘r:\“'vw: R - AV TSRy - e ER NS e SN s ) i U EA A TR s s e o5

Sy T, acetone

| e r2 AT —
ﬁt‘)”k 5. Mg o Zn o
/.. / 4/ /v/

| 25 LIn @f”emnq ‘flsc,}»er diugrams  open ‘O”/H

{Ovow'ho
"‘hbr'"zcﬂvbd/y and ypgpev one (s changed

a
: )‘C = C+OQ

) Sz
. >f< < e :
f X 4 M X
> e =N TG, A S LN
> Xgp tho prokerc Bruret  andk Vinhudric  Eest are dsedf

to ~dentity aAmMino O(Cfdf

Ceyic ammonidm (ejt

e Vi 2o +Wh), [Ce @y, [— 2nk0 J*C oy @)
Ldtoho‘f/t//

: Ak or reg
¢ — C T9stql; /
g oo sml (yo) { PET e
— Bar foed test s UJEO\ to defect the LY e Sence

o mono s cc hayide (reducniy 5ugq}g-) \h soly trors

2 Sul phq PYrdine

<o)~ gw@ e b

] Mdbohidmt,



1

B N ST T e e ———
" ‘
sy N : NG f q
e \,’\ o ’\g) ) ',/’
) } e - l

¢

fi} 14 J i | = ¢
. {\’ N O“ C e 2 /4/ e v
{I ) S Ol hove \ \
- [V - | (=] " (
i ¥ ! : v >
U/ f’"'v Lo /h’ )(/V‘/\(/Mhm/l’rj/
.\_m_>< /{/ p

0

\l_.; ) \ Cl /é /./] “C pe
) )
2) 2t /A""”’”?) \@cr

et Co — Vitamin B | “Th Yobe SV,

: S I A M. 0
N - Cackminiga s bR S

o o, X
ﬁh — Wilkkinsen cat= (Wb @N‘\%} > I ‘/;7‘1
Mo — Chlerophyll & (bf’*ow/ =3 o
O - Maar = Recrysltallizgtion
= 40 = hhiline = speam dirtillabon
ho Tauene = Pitferential edaction

Log{r )N/# A
(f V’ ( @\)\}
by qlc
h\g ’ C Take exces Peihied
OB | '

= Vracrl (KN/}T)

O e |
Craft v

A te AcisirL
((ﬂce S‘N&-y")




< D Cy Wy Ny Y |

r Cag
|\ errer et - Aspaticac®] CAsp)

| ~ ‘?,t)‘)dl SN (“\i‘ . ( \‘\j( . ‘\l YOl (he (’j’,l./ 4 ) (f)h()ho (]/ Ve
Plhalf in duete,

S

e ¢ N T &
fﬁU{fﬁe. ) C‘{ ¢ P Il/ < W//]ﬁ‘»j( ’////7 /’“’!K g (rlf’///)///
- -
(- CA
Wbl s |
b ‘ 5 N4y D5
> Thyrox(ne = o
| P O > 1V /5/‘11
-0 O‘ML‘M ”””” o
e il NHL
O
ol ;
P — G E & '
> K C 1 W e CH — ¥ Z) OF- 4o
C laisen € sber condenmb ich
o CCUry (f h el 7—‘"9¢‘VO9€?/?/ ave  plesenl
he cau e G P C
A
R C__éioﬂ et IL'CH.:éc
Lo CH
il b i
N With  Sapger/ s rea oen (~
WOL
0
—) (va“;} u
o e - f—NEeTS Agou Y
- WNJ—'
ool ok GRER T




S R R AN L R R TN U VAL S AN A R

e
. .",; il

Orgahic - bRIC pliirare

S\-Qbf" ma b1 il —
| C)}' : S - J 7 DL Y S

£ Owe com PGJMOI 1S sublimagbe (,/a/a V3, //C/) i

. -~ » J _{1 o(/ﬁ
X t‘ / holb G Cﬁc”o”’&,o;/_{ ﬂehwk acld }/)/
e q’f‘q{- \ / . . et : |
N = aler ‘
o lop 8 TN Shgls tasat ek qluble & Cold B i

@ i Slube (//
{’fr‘sk" hewted bher La)(ed Cr 7 gem.of( a (!

3 . ‘ : 1)
Dl\g é"f“aé?ol,a ( Cull; o fﬂ"\L) (’OT) 30’ < WCls + A g
samE n-Naat le conpotn? Ve podis  when cookd
(EZ Ny -V 0 la bile \(o*wpoqnd‘
Cachiong | distillatior  Gerake ofl n pettoleda industy) QT < 5)
L g : — = efgte d\“ff'—/erehf frac o )

Jirtillativg - hecaise o leng

W <:p6a714 pyre 4

Ye Fe‘ﬁ'eok
At bPongl  dir kU bTon.

£ _ p(\[éd‘f(fﬂbﬂ yhder redyceal pressdre C‘,t{:— the 4 decom /‘Gfe/)
| = Lok kemperabute

T

e NR- R D decompos
e decceaed by decraa sing Presyre
1 C’l/ : @lyce ro[ Arom Speh H—lye CFA soap In O(uf(r@)
' 5 (n\yce VThe :

Rma 0 ygahic whpo "Wlfﬁ”gqmt olven k-

Orgahgbgu\\/eﬂl* §)nh/9 p
_-—-"—"9
: o
v\/g\k'ef—f % fOW‘O‘ abef
-~ Oyydhit ¢
<
¢




AL R o B RN A A SR e 22
" hromaro graphy |\, addorption chipg s oG grh

’/_—_——4' i
I) ﬂ (_O‘um” Chyomq(}'vg/af/) }) TL L
I M/brfﬁbi\ (,I’)thl"owqpﬁ! s

ST e S

, —9 par f'f‘ff'\“’\ Chi ome oy,

.

o0, iR, 3G Ay ., |

9 3
. %
Y,

5 - N t AT
=t 3 N s T

\ - ot R

; 3 ] :
5 .




coow (fo,H (VO gr
- e o
H SO : !
Cohe P VY d)luo
e
;O] H

| "—'> Con HNO ) CocHNO; (d)—\c Hun, |
0 —W\B fAra |
* Hq J0q IS0 Ch;( (4\;&4 mé&a

: ‘égal:e of canfhars > Yabe of quq\’t‘afk

e W cecly
| b _Zgu, g—NC 3’!0\(3"& o Dd\j‘fcg‘ﬂ’ehg%

,__9 ph ciic >).\ Ve
A Dol

= o
i ‘e/}é“{!‘*ﬁ = Penidllin
¢ e

O

— E(jl\ev = =lble o HA‘Q‘\




lvate of EAS
Pyrole > 4 uY S L r)f))\
ﬂe soNance  Chevyy ' ehe S beps o He
LATEIe .
P I WA y
36 3 L %

@13)_
v

PSR Ly 55
e b e wefT Ehon 2

— LOPW

oa ¢

UL,

01— Y
~No. v/ ¢ Ereogene centres =z

i
> g e

/)
Vﬁ‘o\/ (:WOM cgclobub‘j] e hene
4o Ty

—_> (00”(00(
oot 2 % .
= c.((’}’thq‘d OOL:} Tox fAYIC acid
©

Lé?

(rlreo genic 2= s e




TR R e fffsﬁ/ﬂﬂvm-—

€, ;{@gw,, n (Yat es)

P &Q }O,NW

| > ™
% (I‘IV.)
| . B> :
> Ch—0-CH —CH =CW _cy < (V\/GvP affo{m/w;f)

—)  Yabo of MNu ablnck

: 3 Eate eli minafion

(Eais fmﬂmf), > % U

geherally E




e Ca Qo I/

Og}/ Na O F

—_—
‘W Coo 14 2 @
. - i b O, b
/ R !7 FA) 7/ (1 0’ = d
g N ‘A — ’ ) /-—K
VV C —t ﬂgh} — R [

L ol o h_ydl’ﬂtﬁ‘ron CC-/IM///Z:%

>;>\::-> e

> Pobe ot fro M/\hgu‘\/}m (QMQC L\VOI/\JIQVL/)\@
Co(j C_+ /:f hONéBV}‘?Q{'ﬂ

only ,noluc z’—/\t/Q)
___9 C,HLNL —ﬂo%-,fl’_ C:H],l

—> o - e S el @ T hbermediate ot bonoy

Py
4 ol




e ﬂcma(m aleays ‘/\L/
—>

—rkeymodghalrm
S@fbadle cf il fore

h ,—-@a}y\ohg (CS cahohical j‘:ﬁo((.(TuYej
F LS. stable Q“Cehe will FDVM

ok o@lsa’ﬂ N 2S

| (D stable < will Fors
S @jb‘a%(e c(HCehé

. ph —ctt = C=CH ML FD/!%CH\«
rh—cu\—céis, (only T

h o) o |

2 Br, h




Tt | 4 ,_}/I B Lk hw@

Yy’hhﬂeh’y fo b

(hackve.
© - 0
e ‘ A
/(\—l—? 21\ O
e
= [
— o) I\/J /\/'\\oﬁ@
—
<} MA

) Q Ny O< e
O 0

| — j \jCOSIO{e por OC(TG(S G (f ahomeric Caybon
4__ﬁ Sucrofpe (/P M lyCoe 1+BD FVqC(\oSe) IS not /hver(
sigovr - Hyd?ol%ﬂf of (UCKre gu/es (hv erl LUugay

~’>Nuc\e?c ocids ayve POU'"QU ot [VMC le s tidler
W

"’5 ASCO"’}’-"C acid = Viibomin C= o

3
i
|
]

l' oV




[ Clastomers - funat
Bu hé!"N
N oh 2
e o preh [/ N
. B berg Poly amides H
(b andns) foyeg ters P
T}‘e"”ol’uff' C POMH\elw F LAV\he ”"”w}
( z.=-¢ pol ¥ Y [ tyrehe ”—— o T
Poly ving |
Fermorettihg  Ra cel Fe
melamhe ¢
NHL &
N“ UYQQ F’Z C,H)
A0 ¢
PVl (/ NNH_
\ 3
Ad enih 2 Gruahin = Cgbocme FT hgmme
w Cc} (T)
FM'?O’?)we
1 Purines e 7
ob g
. e ke G
)
prtl e
> /
Fh/ QJ\CHQ gen'm{ ad ce %ofj’)ehche
Vi
e : 8
r 0 0K (F«d M'homﬂa‘)ahf/( he
)
’ ﬁwb




;ﬁg O T —
\l Catholt reluC e . COOH TR

fo Na ¢ '\'.\m\l ¥ COOH i) Nu V< h

Ceo

w @ : Wj‘v\ @:( (@r‘rch Y@O(uc/,/"og

k{f\

> Lerlihg=perng-  ph NH
Lasraigh s ibert (S 9/\/97} bj
NiSX P

“ l;:\EIfECh’Op)VI? a btacks hero
H/ b L Qj Lﬁ)

= A OF
| 0 (J- i e
(ad e S Lo Ay « L

P

‘)P/l‘(\/ (f\/' /0/‘ (l?qf/r
kp/,)//

i C Borodine hansdicicer YX‘)) o = J{ — K——KV
' o |4 C ol (280500 i e <
b G d%. 0 bty
; )\I> OTH"O » o gl [ L)
i e er Te
| ( PN a Yeo v
Sk2eant MCED{) D nen PH~\)
=< f6c) e L
C oy
",

B 4
pea i @ A

| Q\)‘”\emwg%\

I




: : k(L ] e

i S a«ﬁ. i aiha g 6 Mj’? 2

| Gleact

| £ (= o 8

E‘ %\ }_‘:(u:f C/ o / /-}\\\: :':.C:{ ){

g // \% “ /C

| & P o

le(!(ieVeotjeyj /Qdk‘ ho + 67?

s p\\af Ee/quMe}”_(’-

e

vea Ctr  fasber lhe,

S o £

T
@(Mec(r

[
) 7 \5(2&;0
M a Jo¥ fNJ 72 l/ G
| e




Pt 4
1)/ a3 Cv\ﬂy
e Of 157
"; C&/O
—Hg
T
e i
LI“O ',
N E—E
(v U;)—é).c'f <oy
—) D
0 fg,,vuo
Saes o bhe onlyl esber whidh

g Cu,wé//OC’-"k(uJ

gles  Tedoform.
nore acidi C

oo acld KeW N”L b Th Qi
— aw\w\ y\eow P le sy basic Rady
O/,
@ Cohd*’vo 5 s e

So;z 1+
= TN geheral IPJD ’cm(y FGY S‘gkf/(oog

T ShL el e




4 2 oL 2 I S ¥ Nl Sl )
?ﬁ‘;ﬂéﬁf SRS R R R I IR R
]

3
{

{J
. /N ch () Klemer » (/ (r””’”’/”»?/
K( W SR, ({'{\(‘)('V JEDPTIEET AR ¥ SO STRSS——

Low

cenlbre
No Chi VO(l because
pokh phenyl (ko

/\’\5,k (3
= drifferen b AF

ciine AR chain

| . /a, Po FHORa| [fomers = {
oy QlecﬁTOP)“e geherated

L Raih Tioliche ¢ harn

__9 - ,{,g yeaxh =
Ev edat | ¢ ‘n bhe presence of (e
'Aglgo‘%kop}\flé s c*) .

- - n
D S O'OeSho6 <on by heMpO\Ceth\/}W(’ Ma! bose <

(actore  wonbains

— iy pre =il =9 X
o TS oo
; (lapiy, PR . gAC(\o{ E%)

Vo £ urt herwn)




D R G 1 R G S — P gsicaty B e o
Analysi s

e e e

/7 |_assaToh's Cest ;Q r\// S/ X/ I/)

fr) e e RS yed Fe “f[ Fe K NQ]
o T . (:7 Fe (T Prassiay ~
| Vio :
| Libnikatons of &71 plae
| /] 2] @)
G .\N Hm)JFO% [T MO Oy ) g Ph Mg M

g»el’om/

2 ph_nste A PR
3 uy—~H Che C)
) Pdsal  Oelglia "‘@‘L{) A0 iy gern

Mme hay e U {H\o-f'}l ML
) f T YIR 0 55 @ s
’/)\C_ Q!O{[’\C’(I [\/(.-J} >, ‘ - wecery | S [’ i
J yeact : (.’f(’l'a (yedq %
Lihat Fatbrons - 1) A 2o conpound, PhIT
ph-r=m—5

1) e g

5) Q

e citeck (permonend): (disbance ) dependence
IhO'U( A E/ ( _/ cdomTha Cer
hnect o

R e
i e S O LR, De Ctdp

> wef > 56l 5N 5 10> g

DAk e dn LR s e e L e
0 X ok D —op_ PO ST SN

2O Dot s i Rl
= £ |oci>ou)




E > RSN LR PRTRARCTRSHE E  NEER SY SHEEE s
SSNahce ¢ The Je(oCSq,lS‘a(;lCm of € O(thxd‘g A ‘

Sy {74"‘—(‘11“ S ¢y <alled Y€ oncih Sees %

i, e by ,5‘],_ Cho AL
PR e, / 1 o A ZH*
Poce il e Ha

Csohance- Mesomeric A=CH A—=CH
o Effeck G)(? g D’D
L s acts
me. k‘)e#@he/)

— Vo con — oy bital\ pretevs Mmdaiyly Puve oyl 4 Bl - AWK Ir

f posable. -
i B L kho eddfec b for =00 (J‘/ N ﬁL P ’fO] u/~NO,\

Sy boH’\ chadble kcmol K [ohe peir ove prrrent
C/lOI’\Tha,"'g 0
\ @ 1) _li—ow (,,&)

(4
-

'—j hducl’o lrgr(\( : pu\e_ o ‘m(qk;Sq &'(\O}\ C‘rewom VJ _‘,_.
B T e S N
B =\ .. rgidandiin, sdenn
!
; (TeMFOYaL) e

E(eckmheyfc =
///{“;::, NU(J\_);;.f < =y 7"0

c
..(—
ek

W: Irh the 6 dedocalrsa ton -
mrUCm]uaﬁoh (h q" resoh ahce S'L’W\CW"QI %

‘ *ao(rcﬂl 51 r(mbf’rfed 59 bobh PGk --abO ++
((’L des Q'CJ?/TD’G )



T AR AT R N L W i
AT A B B N B Ll

o/ hydrogenation

:/‘ﬁFOh o N M —bondr
)

#<) abrlticl e

shmpurtion

él"eog__' e e
K et s motw(” (MO(WG»IC{%Q

LTS of [Ohe

o gl (romeiof aledhe
W G ] e U s

yAY P h Lq ey /fj’ ;OP

5k’5ﬁb(‘{'5‘j :
://f’:ﬂe‘“&]> P ally> Thems] >fally 5 SE

kel P AT 5 o

D Glucge— BPFruclore

Sy crose

Lactore B D Galactore— £P hMcae

Mdlto se. X P Glacye — <P BluCge
 Phylore (<D 67(%@@//7

Ams lo feCHh QXD @ (4 @94 bmhchih,ry

c=Ca :
4 : Gl : S Amylopechn
cellu/psz CFD 7e)}, G ycey en A:?yﬂe pranches

(’Iro-t\ al'\j JO%
{

I T o



e b

s U iCtHo(f Q,,\‘V/%/(,“O Q\:ﬂ

e |
A e |
B L “ 6 i Nl |

oy [J OHE & OH \5‘7\!

ol . Ol

b o s
ou () CSok
XP-Glucae BP Fructose ( /’

Thvertuse - AP —Glucse + Bp Fruckope v—”(( not rea

EC/ W th @Y‘\,H\D
Gwlu(:a:re does hob qive |

'% 2 U-PNF Lert Pen ta acetute of gU<Te doernok

1) Sc hiffs tert react— «ivh W~ HLOH,
f’) NQHYC)3 tesf

fu(ﬂ

=
° - Tre f’l"?"*‘/’eh€ o ‘
e o CI;Q T

ko &A Q)qu
CH~0
KO”

CLLC,

Trahez Op el j

AUACH Ve_,

: QH C'L.
‘P\_,w



PN L e
AN ‘§ LR
S ”

oW
B B
HC N
a0/
Cl, ©oF i
G f &
U\; g
BT @)
( Sotd a

N N BL HCJ
_ @ ((’j Cl i) &

— Gl

?*((/( ('

e R RC

= fyrene -



oo T———

‘9 By s (7_-/1/] i M F“ny}) -
O — R ST

3
RE3
; -' : A
"314 H\oﬂ os)CeCJ no - Ox/zfugwé‘ﬂ" 40‘( = '”00(%5
, fvfr/}éfe
bhen count allp posiivle ijomers _
i ot >Mf/€ A \
‘; Th homen clatbure 0(!/ (T/Yi/{'QHO‘ (/0'/ i / bis &Vls

3 p ‘_\
(for COMP(@‘) dre.  ho® consideced 1 q‘io)‘a)’e,'“‘\ orcle,

By heo < l5o aN e COn N i
D ool ~50)4) COOK o ¢l D C5 T

~ ) ored,
> eN 5 —<kg )Ji>

oy D Ve D :
colmpefthy

b Sl ys su br b tuen i

— o Neyd =—Cly; ( S
: — O 6 &, [

o Vs € O el aelv
' ; CA'OQ'hf/‘OfQVQJ
‘ Wreh ho. of—
X o/ Frodqcf‘favi-qﬂw
— e u—-—% —0—<H |
5 \cgl a(kahoﬁl’e- . .

e keh*a} Ph—cu<:)venzal ,ob—C<‘ ﬁenzo

0 | ,
=) )KV/\O}(}) ] (1) dinethy ¢ bhanakide




AR S R O S S I L e pr e s

/N ' _ N ethgy| NMmebhy By ban 1cmine

ree Mebhyl CJahide = clhape pitrile,

/\ : K(meHw_g) Cark’ng) (ebicay

-2_.

ar




B s e

i_\;b\‘ JTTK
—) ¢ C AN
a
F““ el @
e
SRR LR ;\cuw = TEckr R iother eCcert-ag o,
8 *”% Ag;:;yhghk = IE LG\C(C; al| (A; q”) %,
_,( (Fyyabﬁda/ /'hV{Vf’ba
\ e
> Cyr
H—{—OH.
ChroV

P Qlycer aldehe

> Diaskereoner; Stereo ijomers hich have ditfere
— phys™ cal fropek(-re,s

/« s /Kw /K

o




E‘WQ & A IR TR TR LWV 2
—>heo cOmpo undk  js
than |- Chival compound.
Roke _paiy —hobrid
elnp &y ahrtal—par=
va e — kﬂb’ﬁa

5 o Wl CEERRX g emll (O ce )
? oS L o

. R R
an/hac{—fbﬁ LomPoqhd P\ay/’ngg mMore

a 'I n gQr\qu/

/) ﬂ/" (//'_ NH\

p. <4
,&,dﬁ,_u_ﬂ — L—CECe

( \/“(,; ol d"/‘“/l’dpj)
/ Pase

(it g === RO CRR
ol
(Cneh«;fu«(,
¢ iSe |-+
2

\ Lo




E »—Avr:rwymvw«;‘l.\‘r'n LoD EAR S g (‘/}‘K.’// =9 T AT £, /)« V ‘ L}(‘; :
o T L e P LA SRR
‘ by )
Pt cn BN Nl cie =00
- NV Euc ‘
— g, O e E
st ilee e Cer O BSEE Gl sl = <y %
]\/HU\C( l
<OV }
g let°? , : |
~‘—9/$3)CHJ—— Chhae o=l e oL Ul 69 Lty
N Ho _ : .
""% CHJ-CEC—'C“] L CHJ_ QF)L\(;(%ya

s Cohjuga Ce gllcyh< il

MY 3 : |
e ca—c=0C—N =) m (;m fo |
K)) o ¥ K 0,

| ¢
_) d:/qkplf/ /']
o @4 Huo.,
3 ﬂ;—'C,'f— e fe——=5 M % :)H’VL,
YL— C1H—X
Cl.JL_ﬂ, i

o
i ﬂ-—r’x e,
oo AN B el Bt

alle . >

E’L“_\\

AR




e
Sy O8 18 Do 2

\)(‘)”'{( [C (t"’"[,"’u‘)’\r”fl

R — e

\ / C.Vm & )'( )" 'v‘/)l (,)] /'~
/ : \,/’ / (14) \/] O ¢ ~ : (/

\\
i\ |
/t\ / } /L) b 1‘
e o ) J
Q“ 7 i o / ‘
/ C \F ‘ J f{ J l ///
/

(\/A.é Vo foa Erom
o uflthg V¥h

~ Sutlphona b
| \)\/ AlpNona é‘h

ot
/’?‘7 \
‘ ( ' = A//eﬂf\W” / O/

N A ¢ o> Whelapy
> allcene gict ¢

& s CU?M//@\A

,,.)i\w Ft/’\\ effec 2

—> Haloge ha tTon ﬂlfl_ ¢ leiTiry @(ﬂ?(\\e(/ i \
B)’q_——{ p‘em’ﬂ/ 4 it /
9]
Sy R s VRS ahok h Rt

”’; C(VVIO’Zj hcf(oﬁt/q_; ceo @

) peaé(rTVq{rfP\g b &~ £

—1 = TV
. O/ < et &

<
= e 1O
% DA (\ ’ /@"é/
—2 el (BRSNS L >@(ﬁv‘%

‘gek)y\a‘hce Eher g y ) t = L] 5 0 7 el




S R IR N R T LU R T

e f‘?)’? s Gk att bdsf)‘ﬂ g;@qu

r\/l-'l .———Z (‘-/
/e O |
i |
|
(/VY\CH\J‘) x
ar Iph ( 2 ”o ;
D;‘TSL—OI V:‘;/OH- i
5 R ot @ /
-\ 2 |
G o (G
R
B
Use ! |
/ |
: COHCHLS')" Eg' /,C/ Cﬁ/ /(/ |
e
@ FeCl 3 INTY a
fOJ}_L XDJH IOJ\J
. s \
) Sy ( Tpr0 mechais )
P H,_SO-A
l'!,
-y E&;C”"/Uj previc add Quikon e
O
(4
ok oL
5 Conc
- O ST ,_,w@/@p AL
Mo
o g kgl
fo v Q"’%;,
= : ] Ny
> Sq]f’)‘lo ha¥ioh - (tealx @ = )




s e s sl n o, e o e

— /ﬁ\} ~ ﬁl_ /i_j (/7/9/?@ on[/qet//m;(

& cq balyrt d ;

r\/—t 5. Not Wéﬁjr e

— po UL AR
D [ Bt : e 7C
2 O —f}) < C@q ,Z’SCA’?WM
°/ L
e

HN@ﬂ o H Loy (Mfed

o‘{‘h%
o 1L : i e . g VW%J,
Von.- y
S o | - ﬂ’V
o \Q ’R :d//
O
| i
| Ao, o ,
| ol g U
o > /)7\( i - bVoMO \/ef(o w/
| < Bdar maj Oy
| ol Solvent
3% H/COou o
| . ke B
| V-
| +
e o W0 | Y [foH

7

——9 Th (. Yxb T U hot genem(r;ed bﬂ-

migra tion B3 gmhh?"«

: %



T TSRSV T TR B

i b o el ot g
K’C‘ L:e o *./ p/ Q a ' kﬁ!u r-i aon ﬂ» “‘; > \ ~ '? g)/)P :
] N L acy latl o Lo ) Pt 2Ly o
: : L r/\/ij»r ')- (I ”\ - :
i EI’L hoh-pola ¥ & 2 ﬂ/ tqh/ ne. [
— more Vea(H,,
o o) phite & el v,
' e CM
r ﬂ’/
|
|
$
|
|
|
F
|
m!ﬁaf ¢ Al halrde
BT it

- . HD 1y weq(c

o “his SOk poyy
—-—9 p/LaDH» O\E/__} @ L (NC'F) as @/{F)’ejehé)

()Y N&\OV o

Conc A C,(N\,)
—y (/(LOO\J /(;,;o? M \L00u
% APt 2hCl
‘s Yeageht- =

a Lo

— :




b §m§, e —.-_-._—-—--—.;_... TR TR— g o 1%
§ BB e + T P Clr— S — :—)_){2 (j) —pp Cly c i
I ( (._// / s W Ok 5/1{'

" 1

’Z oL N,,Jf‘_(.) S C —t Cﬂ'\ﬁ) (Fo C'/) ﬂ() [ [i(/

7 @ (4

) O Ll Rl e SIV TW) coc/ /

.L' : [LrOIJ S < /5/1//

R SoCh p e

pov- = - SV = akea
!’gy g

54 s wisn . S0 S f
}"k‘f/ Q '2 O / it P
Lot ' LIOEE a0 N - N

5 o
(/qo/fucﬂw /Ojlf/

Yhg

e b kmij

»
—-5(
%

/

SV O
SIV’ )j’\lll
N4 > 'V:" DI\

/




———

Alcohsls’ T T

KKMhO,,
£ 1) ;86 ool
fsrnes B0 T T B ;
oL =, 0
g L A4S\,

, da- Ay Oor 2
_ = aniesl LR SV £ S
' ZIONPR, P/oﬂ— %
= RSl J& —
L—0- ¢ J‘fa e |
l
E o
P ST V)
0 S .
/\ 0 i ol & '
J RN, N (o () i

‘ o e N g N/

. o A P

n— (Pt o :
¥ Cch ‘fb:’-czc»cyb -
R A -
=



reduce (mine,

TR § S e R S LR R
TSRS s (

¥ ; SR 3 e {/
o ELA 8 o B

)

- L%//Uw gmrde. K M 5< Eé’f/nej AW/‘
i g imihe [ H/Mr% -
/ W C//v 1 O /
) (o S b é’[j% /1/ \/L . 1 \/Q
A(MCJ
/ZLC‘JC s
C‘;;-h < :‘; .
) Y~ c/n/ﬂ X0 ﬂ—-:fz - .
S Okl = ol LR s et
‘;l ".) 0
) e doneya-latin
—>e-lot 73 - chonskon (Fouvelent lanc)
d
g [L» C//~ O [ _[};“_’ﬁ
€ top)
//3
2gr " e g
= Migra H h Lilewofa F I
B 6~ " —C—ll—p
4:; 6‘ BRCE e - (OC‘-Q&’@ -
2 f )l\?];\_)/ ,e) A

}




| Caiion
i 2 { H—/ & ( 41
oo V- I — f"‘°f{’°@ Ac
| : 7 17
| b s 1 = ] {
B Y el r ) C 81
. Q_ c—<CH L ﬂ TR e G 8 —C"‘gfe +HLQ
\

L— <o 5 fLCH-0
@{'(u,cu s -0

ki
o ,
ﬁ Ca o Agor By O (706¢)

1)( (CC Nonp - polar soivent @ Cﬁwtgj
T

j) FP < non polar /Gfbe’/\

,fi sRes | Le )] Sul

[’L—' CHh o0& L (ool
o ¥ 0l A, e

'> < MhO (‘Lr‘/o“.)

(7_1 ‘Q\, Q yLO7 {47(

..‘ : O | e
S) CoSoy -H o C Fenbors ;,P“%hv/ Sy . P Ko

[) (P C U5

AR

é)Ach»@:A) s S (Q,;,oew) ‘
o ’))[XLL/H ‘ ‘

§) (Coc) P et Onets] ' i

| by) [ e (Mo
| ) a0 (d(/‘;'(c % ben j"ﬂ St 2’[0'\ '
VM —r —L-f C (Cvrctor Mader ey .
; I L Cho¥ 1) 2 [\ #, VO Ll
i 2.
el WA
\[,;9 VoL | 4 hw
_NOL
ﬁl&:\,&l—!\"op“)‘m‘r

N o1+ _,//f‘lo‘/
a— C\A’NO.,'>'Y«{’/0\/-'Y—/) ‘Zﬁ |
NO 2




N k=

J

e
e as

s P
¢l e
e
i s
O, HNG
T

dg e




28 4 of : } V
O Cf

3 i
Pclg @ oL

ol
O CO
-C':;Od cu &COC HJ
e,
| ; g _f:.,J
e
Ma)oy

N
Rremer Tremann

olr

N

+ch -
Cl)—fol‘f — o

l? = ST,
0u]
. oo T @ e
ab h or
| p0(+ -'L\
‘ gKOW e's yen (abhamy
| Oou o cn ¢
?: Qo L C
a coo\)
Neo (5




' g ol
(uv
: Chelaft/
,.,_C;z}» ) ((\/o eloa 077}
£ VY
i coob oL
g é/
fVCH"CO = (ool i €4 9o Ocog,
e -
\( g COJ @ @——-Cao.(,
‘L) A('H/f
O () ﬂawo(/"\a) S
con
(-Acrd
d MRS
o
H oA T

Neubval (el

fou ety " o @;@"")JJ

D [t =Crly .ﬁﬂd“ Cik (/}1904 Ve B, -
= - flug: iy

f)ﬂ— O epfie cag PShe CW’”’\QMfohff}

(Y’
CH CH oW S CHy;cohp c(—t%,
3) 0 S T
e e
—o IJI[ O/L,L glop

;
P e
£ é}lelfj are ;olv(l?é I A CD/O( GnhC HLfOu\

k. o



L R RIS
RIS PRI TR St G A Y B @ S DI &S TR

——_
} .
4 \,\;Tl(ldm SO h'| QH\QV

syh b heg

- Al dehydes  ~ Ketones
e

ad >kel

olecbroric faotor
ald Srel

S tbeyi C fache

kEMhO U

Qo
=Y ; |
ol}’t"’—zo ol MR CM
= pr
) :
e Mo mighgtia
Ol
I35 sk
nol el e P‘"Q ,}f /M/’K
I')(L'Y {




w-—w' T Y L A B Y Ry S e 2 o e e "lm-mwmmmﬂ.‘ﬂ!?lﬁ)s’ﬁ,.l?i’f"lﬁl(;-ivfi’ﬂ";/?f#”wmm
‘ fh ( /\» f’/)(/“‘ (

C— s P o o s (e ¥ = o
Y e ks ( $teph,

fi 4=
/

| — C— o &
/—) //L C‘ >/ &Sc/ ’/2 et e ( ﬂ (./[c/ h l’y’l‘/h(-/ V/ ‘/’/

fex fC/M
Clard C tard v

cf
>

R

s Cp CQ(V(DH( /,‘)l
@r __{’ CVOL G /\ ______L:_)— @/ /’/1(_,.% : ¢
5 @ ¢

A @/ 4+ Cr0p t Cwo)o —= @ b (o,

/
(h.
Ruatbermann-Koch v<h ey . @’“
o EERR q | ' /(’H}C//\
B oo | @
| J Hror
> With metal gldehsde ¢ @/-(ﬁc

cetonesy  dimerise

//J Pr é)
;:—-9 (e - g = H— E—CH,

! CF(OODU_ g}/

—T ) loba\ffg e dry m Fo(ﬂ hd(09€/’1qf/\071 oCCUV
| (s Ar

i ek acidrc medium — mon o

Rl 7. ) S
\L




L T A R RO AR R L LR RSP E SRS SR L
‘Z A & e of (V\/( C(do{ N

CClycp0) Pl o) RCHO D
N a b ‘.C((‘Q

(& W X H /L (00 O iy M Cp o

\Ag dt'aﬁ;e s &ublq_e X

phctos JLLO L. 5. 2 Corh B,mu,,a/)

y Lot R AERE) RoOmIy

l) IR A . q) ’/L’] | Hikcte. Ohyeg
b ' :
(L
= cpiie 1// S Tho
> q ‘§L jH g
&
%?J/ V) N 3
\ Chleval [ hy dr ate Cxs Q O //})
\ LL
‘ 3 O\\\ u} : O (<{O
| (— £'_‘—QH—O'H | 57

X keto a(clohsdls \%‘9(’;’ .
(

_oRave of N4 addh

% Cbo C\
OL, i @/ @/ > B
(%
H*orou OH Lj 26}
he o)

(5O
& —+fop — iy hemiaceral =

_(
T |
\ﬂ, % e=r }Z__C,{a ﬁek{keha\(
.

L—c¥-0 i~ FOP
T ‘ﬂfﬁcw/\op Ae e
) olLLd_ '

ﬂ/‘_(,/‘/o _1(_ v r\()jj ?"
I hagp ol
n oL




T O B I R A T P TR RRr————————————— - = 0 5 D L oyt Sy e mm
{ ; = (> e Vel ‘) /()'r‘/ {V)'”(‘ en ¢ '

e bohes Teack

/j)\/ [®) we o= /) )
; o s J\\/C} 7
i e hemp, —_—
s C(/g[ emi (&(“(\c//{ E}/ 6/7 /
il
) \/q/ df ((9 0 —2 Ak F( [
2 Mdr (4’1«”1@ Shydre won-=
alN- N\ i
\N"O‘) rt A Caybtnrohe
,_JI?,NR/ Ya(_ch pa-|
W : Semr
?@ e "L semi L
é l"l\,’ —N¢ 4 : ‘\Ql’\ })ydi’ql.ll"é 0ohe.
wo H "(V/\/'\l 6"0 P
o Do e £ e

. KN’L' U‘@j\‘ﬂdrﬂtﬁa?
| =7 : O /@ éﬁk (-éhaMﬂ')é)

Shr s Paio, yrMihe~- ZN/,Q

PO Ve, 5 (Ch) My Unmprhe,

0 Rl Vv P
[/ prav /
E 0T v L _— ik 78
M = é’\ﬁ =~
e v L

—2 WNa |50 I abl el
PPl 4 Fe{jy & & few me‘l/‘”/(efong)

B L
,Z' e IZ*C“L-—-J@I"G‘

| /-4
—2) HCNANa NV e Sl
B e Jor <
-; : 0 [":J- ( ',\/ 7



D —— T A S B
HEE P e : WO,
A ldel g er ave oxiclied PY i g

~ : ¥ _ Aor aVo mea 1 c A7
> kiR

ehline's

7 Jole . B

L-
_—~Ll40 —3 (06 ’Jcool.[ —> (O o> 0o,

YL\/fou o e rj '”/a ﬂ)?//ﬂ

oAl o (e ﬂ/dFJPO: @,j Lol

= Ce&“th;-A.; €« Sog:

F@h I g
f ﬁ - (OPPQk (‘:a*fakq L"Q (oh,,ﬂfex (?OC)’&‘/”\“/Q/;L,

—> b lo forim _reh

0
[+ /{‘L [
& 2 00
') ru/‘\cqy) “‘j\% il ﬂ €o

3@&&
M s —ﬁ’”LJL/ éj\go

goa’ 7% @@

/@ag er Vil eqq)’ OXick Lion

=¥ ~ 2
rtfé)»— N thap 2 oM Mt po

H ) 3 '”a k&/
é-cmo

)Cyf }"93(9/ e F}"P/’:j o phmy o//k]



B A P P RE

17(_(1‘15“ Lo—dlp
g ,
) ) 4 C H /(
[
N ‘/" Vb —
v -
oA rYah depme
gecK imanh YAl femen
- 4 2C\ -,
- lop €Y ,
ol (ﬁ/'":) ﬂ_.'wg e MY~ AL
. B3
e >:r\//0'+: J/ Yl Cite,
AL M CKH’FW,W’M fm?””f’fg,/
—J
Z
A'd Ol COTO/Q&R:( éf‘\gy)
ﬁO\SQ Eaiy d{ dO’
Base/> — Vasotampastesd—eot <orcleny,, bron
_ o WS ) condensa b
JZ,/— A pediui, . 1+
- /63 n_;e = ———Cu__// Ly, ( stable cholat)
| Bh—cuo + -~ _~ ey 'j
: re
l ﬁﬂ) v h .__.__,__.//\CH-LQ(,J
; > ﬂ/\O))()Y
f ech + A
ey T Yasg medidin  eno [qle  will  Fork
: OH
S o | + . T [
Sy H ”“?0('\411-‘ ot Cl’} B e ) —% C‘[-)\T CH :SH —g CHZ:C”
(
C + e éf” 7LC‘P o
i e = S e Cu),_w...cutulﬁ; C Wy— CH Cheha — Qﬁ\*(f“ — CH<p
¢ p=ey—<Ho
a8 MREA R T i i i




i Y . .
Rate of Cahhl 22 a“? — O

e | . (e
NORIORNC
Mo -
J
Peviain )
e C ) ——0-
/,/-—’—:——‘f_?h/CHO i CUL,QO, (j/((,j ___/)p/c\/c el

Cotbosylrc 25l

b B )
P . (- I S
oL~ e AN
— /A /cé_/o i l
- %ﬁ SN e R
i} | O
e : <\




>

: COC-‘H > CH @ H 2 Cly C Hy o0l D /“ COO () b } ¢ O,

p
| obod D W el > Oy - ’/L O

..{1&10[ //F )/qxrlfc:/ﬁgpmﬂ(g y

///{ s . < ’
i

/J M /____)_) = ey —C =
pZ!



o RTINS W ST (12 D IR v Y T e S S ISR T DALY ROSOR SR TR RN RN AT IR e
C Ommop  names ‘
e
‘_____—_‘—A—--' T ——————

D& /LJI’ oo
& 4
-0 I

k(lJ\ e 7
i Vo : ) — 0|\
& o \ /
h=0 Oxalic acid 9 \ o
i Y e "
=1 Malonie acid Loy w’gok’ )J'
h=\ - AR S " : (\
5~uccm.< Ck(lO\ (\/\a‘{-( a((d 'Mafe‘( Ty
3 ¢ lukaric agd S . QM"”‘V
u Adipc  acd d J u
S PalmeYic add /K//O |10 C///o (4
oV ’
Lack o\c(d
Ph\/\ - GM EG}ICQ
: ‘ - g
7 Copp CeNami cacjd Ug/ Irov 4
Coo ()
- CH Clu — Mebhylene choyye
> Crkre a ok
oy oQuL

/
fﬂﬁ e nap bhéne

=

[\/0\[7 s }\0‘ ey /,H\ H’cheh e

Pdrene




ﬁ}lf Toyih

oV O
4 \//\COOH

£ luoroscein
Crobontc O\C{\C(

—

7 oH
O+




D=

NGRS

O Ot’ Vhe"( W L\//\ 6," “VU", ‘/(':‘r:‘—. adheai e a L L g ;
. 0O " ae hy clroven clireckly 50 to prepay, |

4 MaCly + LA by s Mg + U o AClz
L N U 2oy + LT AU,

gereact oven with hob- cuaker .My reacts with boiled
2 el Okhers yeach (GIVEYN Wbk old kel
G | bestos mineral , daiHe S b fa“d p 5(”(“}“’3 (Ah’fhibol-pc. ;
oln 0°P% contaihs chaih (Gi209",
(T4 0y
T
+5 _ R : G 0,) )
> @,acw does ot crystallise NNk
mole cules:

,—*)Tn H\e hal(~ /le,y )’10%\E Pfc?Céf/ a[%mhiqm .
Fvyw\ed( at Cdll’bOQ CQMOO(Q'

S

> AJL‘L/@, G 04?} avye d:‘réc(f(_q fCICJ\ng bhe ligands

5 in ocbahedia] complexes. \
/;'(\qu 5 ecll - Sal; ekie Cwe 100/ C O® OF
e/t lilee hydridles. (WOC"’”PW(//\C) :
> A cylinder  of e S Elics

“ obiel e Gove chem)) (P57 veer)

3 Br oy Moy bfales AT ey Bt et

DFMN s precehbin phobo Chemi( Smeg.

et i . POC 6P . glv wiot f7ch gesThhidits)
<IN od  wabe r— PO SAOPPMICAN reach (0 pP,
‘v dor Cclean waker [-0-D £5¢Fk
; tor hthlj fo(b{b“ez:( waber £-0-£2 (7 PP,
"'5 i1 D> CedHOd N [ alomic Po?d/‘/‘)
Y oce ch e Lk pesen i phvt%){)m\ L
— SO caues  HAikn e hh d'm‘ 2

&I © wer hbadsS




SRS cf"* (i, f&;i -?34 ﬁ(ﬁﬁ TN LA R R NSRS .
e The correck  spatoments  W-@-T k! fons, thbtare aburlant \n - cq Flegig
. o s ; .
\// j\ 1"\9 \/j bt ‘,i V‘iv(hﬁ? @h?t’m‘)’ V/L) ﬂl hD\,’ ()C/‘yt:’(f” At e A {/‘ H O,‘,C
o4 qlu cwse (‘,O ph«}du( = /\~, f'O-,/j"/
D A | _
Ong  Libh sodium  jone | Lhey are  resfonsible for -
Che U’C\ I\\'M?)’( ";\h o4 perve ) “QM’J,
-

e =

> Sb , Se.Te, Ag_Au ft- dre Prefent \n ahode My c
th “\? e lectrolykic "’\L"“'“ﬂ ol oprer. C
\ O ¢o 4
G C‘D\(f 7 co (0 « P, 4
=0
O— / — 0 c %ﬂo
"8 oy 3
o/\cb Cjo a (b
O
e
O« _—-?&/CO '(O QYO';"\UW\
10 ! | O Oesh
a,~sjéco Co"ﬁei% fovin
\’b ( = hey g |
, O AT N Cleay
LS Bath & B ‘M@”‘- e Polymerc ' and covglent

Sy dilution q\NOBS‘ G?U g(ggw o rater

= (af &

= yadii Sc Dzn >V>F:l
> % Glass (sf‘ob) s ebdhed by
D F’OL Cco)jéj LZ g

¥ 2L

L e

using  HE

~@z,,

Cova\eh bfbn

R=Ray

S



i

-~

L ARSI ¢ e AT R R SRR A R AR R 5 et p
AT AN on Fhe oulyid
£ i

- Sy iu))«\ IOh < Gve ‘odmd f)y.ynuy 1Y 1 t i o iy
[ e ‘l/]l,-py "0( Lo ’x(t“/:
Perny located in Pla¢ ma a,/vr/(j ;;1 C & (ol P
; ~ : 0%l ‘
hich surounds he cdls. (N L
N\ (C AT TU ) 65, ) < . ( % a ’JHCOWU
W . t}we most (Q[-,th

— The (/bit?agsn\um (ons

L}" Th he ol “M/CIS. : ; Lo i :
“’g‘ Al CDh;9m0§(( bhal utilrse FrERE phawﬁhd ; [mh?*/’@y

Yequire Mmaq he 57 um Ak Lhe wto ctoy
LS he calaum cohcC

sPHGeRh ek ‘Udvo(ws

CsOb->S Ebow >/(©H > NaO4 )L/‘%

(\y\ p’djma I‘Sh ngq(a[woc/ & /&'-A’C;/\'

- |
§ diop
K ; . f ~ 8. | 2 g V
D ihype phowp \ihic acid uaz /,O - ¢ Pho ) : ’“:gm
o (
> L/'I‘(’“L Qg — P9t L oLt i I e 8 N B

et ot H’NO} Moo Vo Sy g,

(acddrd) ET ~+ [eMhog — MhZT+Il (”W\ qllectine =
| id MO"OL*IO

| g T MzeCl T
[T 4% Hroy 25y ;

CT —+ Cusoy —> C%J:L—fT
9 Th qu’g%,&g lc}velfc (9,7 & il 7 5 o(M/C{)V‘Qd( Q(QCWOIU_

— Silicon czq(h‘r move tcabanaliog tover tu hyfides
_ Chan Ih }H A ridas due te ptr - At '\Z(EOVQ,
> INY3 £3MaoCl —D Ny NaC( =B Hio .
2V + Nao Cl C‘hgel"‘*“‘-”> o s C'ort,\zdrfi‘;he)
et E-A 65 o)ot—>©b-

R



- Heah«o( ho (FPLQ;) M”‘V" '(( ( {‘ ’/4)

T lemint® (e T0;)  Chromibe (Fect _04) /

n N\ \
parolysib et (el y manganese Orp) cah ke sepavakted
sepalc kion,
M9 (//1___ ) Be C
A |, Cleo A\ grc
—

‘V9 magheHC

@ Cl o £ Ly —fA-( &
J 2 Wi Fj
COo

- tiyfo, Sa BrO> dJonot= A4 (E— an q il b .
,9— = TCh L
NO  react e REIED (b 7 & (s heubra|) L

=2 H.JO., oxidies "}@\f e

SEA  [E>= TR0
B> i' tp 56)7’)[,61 G W - S2F >

/%; Fe_ CC‘Ovi)L ’—Q%Fe\,@)—{ @
3 e a0k — N0, T Nadio g O

e SOL/HZDL / Nq’t,;u D} g H’) (a,_ ake U(JPO( af

ontichlo y th  bestle {nola,tr '
S V) S0
Cu Cp‘e CcNoj + @ e IO,
D CUSO -+ ’@{F—?e CC‘\D67 % Cy\oco bite Broeun

- = C\ £

S ‘\ i

C [ ),)c
=) NHJF L oMebe e el g [g

r Nesslarigpeagent Se By
D& : ”edef/ o e &)

T




R I P AT G s S R I SRR S SR

7 Ca Gen), SO o g hibe 7
ﬁ( ACLE ;
- M J - (’V\h O
LS RO - e !
- : \ A C P -
— R /3';90!/}19 B i
Mercary g Prg Lillabioh AD o
Copp Ly C (T quakrok i
Slvey o Eleckplyticretining p -
o b = —TSOL—_}SCCD/ a(q) B
— LS+ B-NOg — s ( CO“‘”\""‘/) ‘
> s, 02 Mn (o + B -
LL\_D : w—
wle  bul Mhs
= IV\V\H?.H—U — o A Cla —F HRS C;ff(( wt pre as
Sb\qlofe S“-— c< < tow (Cmnm o | R
|8 — NaNo N iy
H 4 NOHUZh +T7Naor —2UNa [2h0.7 ¢ 264, (/‘@S@MH .
N aNo, | [\ ‘ s pr ;
j | ) 4 S Al -+ SNaow Tcdth g G CA/QJ+ g}
Cecelleny - yesdlbs L g Pevardar SNts )
dllo (
i J (qs AL %2 e
—> Pecompe sikion of Hio_ <33 qu”
Catalysl- 5 - ﬁqf(z‘/thdy divfc/eo{ melalyr 5, o /
/ e
Skl Ca((ra‘y;tf (Vred A fé-quge) ; a ce (ja/\, 0(@ UVe ;(/3 ’-OJ/M/;OL :
N 7P 0q  NaS no, 4 Bceyb// & £0,
__....-; = j"— e
S “f'@e@ﬂ} NO \_;,Cpe CCN);NOD(/’ —

=y f”g ys o H/eh Fish shell
Boy s £ Todome Sric i tru by,

Gasic  Pamanganp e e
qc\d?d Peym%gqhq




g o R S R s e

2 ) (e S, < (ooly Qcl D Nrsentite Ny 5
) €uSOu woluble Th water
) Aéd((}\q (s use d (o yemove V\(J\/Jnag- Wh_ph
DTcavb QlasE> : dre freent,

\l & e N alachbes Cu(Os.
. S . -y (6
) e LAC?(Q/'VHhe_ Z/’\ (O] A?_MYJ(TQ: 2 Cu ¥

po (()!/"’"6(" " V‘/‘g (9 /CqCOJ Cgle na = Pb; Vs '/’4/011)/

)
4

> — B erryys;
casi ter WS T Shosos e A Yifes pico
S Al ©ous \ Nglesit o 5 /&AJ
ahle kc(bilhll‘c o 7 )/\ hLOS LI'UL/\Q,@G \FJO JC,{,’
< Caprice - Ccy 8 D) . 4 ch}chykf&_'e - r/ﬁ/(,,ﬁ
) Cupper glarce = Cy, § rde ride, feco, = Pis Phr,

Cupper PIVTbes = CaGesS,  Thvon pynbes - i

| _ N T e s i
5 W th /nge C"Q_j <n 7L/ @27; o Il g

oy @ th,g n (6-"7’-): 3

: n QZ Z) o 3
5 Wolfraribee o2y Ting Cohe —hegs, ot
F—e/-, O (’Vh?he(‘\%e \ ( Mhok(fyl’olu

ST ke
5 o, By Caphof  be pr@fat@d Py Jb/w_y rrecen

o
L

’Q&CLLCS’) = B Mbroﬁ/eaﬂ
\9 Qiec L”’O(\A ST o Nal | Cm(e/\) qf\/ef /\/0\

Cle 4(4’@(%/?/ of Na C( ch‘% gver Va0 —N ¢/

DB G"'Jd (5} /‘Mo/ub/e CONn C. M/\/C_Z,
2 Gl 2 PBHM“’*\ /f‘yf‘o{f"‘czf Vhéa(lkum Ao hot Veacf L 169

) . | : ; NO

A e,

b,




I e S :
- o < € P(,) [ - 3 ; 4 j
Balls P rocese e l’leo{ paux (‘:Q k = s Mg Wk”“@u

C Ge. O ,L»\pq;r"y)
In Hall fFlf poullk pre cely CGYLO" “"h9 o (0(/‘/\09/9

94 phibe = ano o (C

>

~.

Th KQ\AX(((‘Q thQVﬂU

2,
f:eLO;/ B s v o o A preent o, g 2
(
= \AC, h’pu
[) J
A N0 s
P ‘ “{ iy

I Ay s grech . i

— W\'\O\/ ‘C——‘ffm KLM'\OU\ N"—Og = ho. ot /-/0 D
= PheatT ifed lFhus Bl whike (oo beachy)

9 @ CH@SCN)J flue . H—a T, = red
~ V)T'%"—Wt Ce i 6/0‘5‘, Oronge Cur bidr Y

Sgutae G methane  CNG




c_hemica Ponding

i \/D((QVi sy -

Sie o
| el Lewts ([heovy (Oc beb theory) NO; <7 ;/Jq\ffhsa‘;h‘” Y24
= KO».LlV charge Vs Oxidakion number Y Coyaieny 2 ¢
it | harge Lha e lectrons of a bond cire  giveh !
! .(,OYMJ & JC é
";h ; ) t(l(/j. ‘
th abtoms eat Loy pcive
to b - hum bel pot h ate 9“/él)hr\/ 4
. idabioh r('/Nv'UNLf". BF
LSTE I e
‘ e\é = ‘F
- ir 6 g
.fc/j P"\Q
5 lowtl = ik
: ;
| o] “(%wm.. ‘ e
g citoa € of <z [ SIA 4354
(e D €sCl DCcfr > &k AT D ealde

P e —99’@”?*’ Shions

f Er/i ~ (G oa ko A8 eraJl,_; Largey- ahons
; C9F > ohiC (i I — valent.

Di p:‘& movemen b,

; _

E '/o‘— | ohic. c hargcber= X' &xP <100 (/407/ /‘4/04 )

| ﬁ 1,\ s ﬁ 7_\ ~)‘4ch

| N T : d& R repalay

f .,_‘MTQ r /\Z M c -(é_x.\c, (__V’LP)LF*&“)

:?O} ? | : ke C-;)(* K/‘ﬁ

wa A N";D‘ch})NFJ (@_é_g | §
Ly = C Hacl D CVNg OF W5 CLLC_/J) ecl Pc,,o(0> qué

o o €

Wil >eH, 60y By > cHyT




SRR SN RN ORI SRR BRAS A ST e -t

N 2 T e
S ot
S AR T
ey

Co ol imation-7

I
i‘ P’Y P
o A
C-N-§
% — X
<
S( 5 =< dOO’e—C al‘\edrah (4’/( ( V/ﬂ/‘g/é)

N —5iHz 5 Trangdar Plaha)’i

-

Sl—:c;:; P‘Wg occ Py eq uatorial P oaition be Cause
[ E mihmizes Yepq‘;io,\g .
—> more oleckfonhea kiv< atems occypd  arql  pontio

{:’g rule: wmwore @(ect'}’o hegaltive a tom
8,@—-—-—- e \ h v hot Ohly
preters to stay Ih ¢ oybital  having  ore P
characber  Pub  alo  can increase  Ehe p Chargctey in it

,Iatkached eybital  from the cenbial abom &{gé)enﬁ

tahc
o h the ciredms £ - 7moreP Chamcé—e,/ \1

PEB, oty b ﬂ, i «v/ ¢
) 0@ s Cﬁﬂrﬂq( o |



| | d N-N /L ¢ /N' N M f
\

/, ) /; 3 "
(’C{( C/ (Mg ) /{( )(-/6
La()» (.\) Or (J{O O \O -

& SHPL
? S+ P2 +2ch»rf'9 (Eeyig) /50/)

y
< S+ f?x +ﬂ.)-ffz_ (' bond "’7‘9‘"}
pg : 'j f/l"( ff’djprj

CASPL 01}0 £«
s p /{Q (’)sfpx‘f’f)q>7“ (ﬂ +0{ / Chm/gé 9/9,/,0:’/;}.&,

o
on

5?30& (5+ . *@f@)wﬁdx’zyl (e,

_.._.,._.__-..__.—...ﬁ_»______

/dj STPX ol Py /f 7‘-@( J’L ‘fd?l 7_0(/( /ﬁ]
SP3o[ (s P) S+t OctPy+, Lchy L e
> ACLOM“P\ o e - 5T BC Crgle 19°

49(}1 (n-1)dy L—/ﬁ)—ujal —(’Kﬂgﬁ@_ﬂ,

tﬁw MH'“/ Ay tdp, ey, + Sisee

613> stable in strore £idd

(ot Stuble ih  weak fidld

— Bond  angle ?6'6 e (Ko bond g or i
Oj) Safe Adoybl e bondd Clorac t‘er\

—9@ 7Y 5 <5‘“[g GovLS ((5“7p n-zﬁ(<,.rriz'& Cd):zf';

i N AR b e

| (UV{_ON) I8 6,3 . o’“e()" Vil A




Secondary Valency - c-N

— (D8

[NCas cenp
M\_—-—Co(f:~
e

==

x e

O c tahedya | Compleces

Vhe,vfp ay
ey V'dn@_

; o e T {TLQ

\
rd
o

S R N A e B N AR ORI L R A O L N SRRV R

“r uho
Coordmaton_ e l) suner crbil (ol
AT

(Co)q (!FJ)
) Lineage 7o ety
/f{vo\,. ——ND "*ONC}
- Mok —ScN
' c oV ”349'0(\/97 Co}lg.#;;_”a‘
red _ .
)(_o ovdina kion !}um “ello,
’ ’ C(/l t (O “hqu

U' ((v )j[go (("’))
[cr Men) o

> ’Io#hfc\\:'o"\ [ f4Me ifp
[ Covy), @ [_506\/,)9@%
J Y
(\/) Solvate [0 peryy,
CC—V CHLO)pj C(J
(Cv k] ¢/ g

CCJ’ CHoy CL] Ct, -L“\,‘O

cd? - stablein W;

C - gy lreak




ey

. : by 2l D e =
)ij ‘(z_ [ 2 i

Th the traat heni 6+ lead)

9/@(/“\ of- EYbioyr,

— ahtl perhiciod s aha by faccor;

in khe Syhergic

bpond elecbroh I
dofm beodl to t17 sy bibal

a0, |
He % (bs compunds

S Hreackiity s very (ow compared)  to Ilogens

__)Qii parabion

L

Commereiy)
/ N
’) Ho __‘ilf_ggf‘)’ Sy

q
et s e U

R S i) ‘ Eholss?

) n 2N q0u > Nayzno, +H, By, N s

Ol Trov

2 Nagr X

77
%Ob‘ +”L+C/\

Co+H = Waber gar = <yh Jac

= G H 6
R R e )

CotN, - fPrducer 9ar @‘*HL""CHW‘*COL: Gal g
s

3 "’LHO“CQQHQH‘O : ~
\ h @ Vegebable Oilr  uthg U
| Glkes eo{/‘b/e i . 9 kel a5 Cqéq,yj'(,

> Di ‘ \ ‘
HO‘Yogeh S ufed o bhe Mo fackure ©F Yamypls falb

by He hyd rogeng -
l ThTe) ot pebigg fbyrq bed ble o] s bk
SoYa beq p ©bfon wed, abe i e il s




§ \f,, N T ¥ M

é‘*' = SRR L SRR RN VSR -

5 1 e . C L+ Cilk > o
./{‘i_dVid@y/ 3 ONhiC ¢ salihe Nﬁ‘ ey ( me

by lent o Mdevulay

N

‘\\ Q &f‘( ((("(‘ or w”’_ { 60’.(}110;,“}&;/(

X § _ja\\‘(_ Ao S C,Y‘ﬂféﬂ(’fﬁe/ /wh’,g/u{c’({,“r/g ; MOh“C’Jlf\O‘/uC‘Tfhg

Covalpyien s Jola Gile
heballe 5 (5,¢,9) dont o hio e er
o Ll N O Ce % AC

ar  change d.
i Some like P”(/P‘”

H’x@ ———>> ) + He ‘CThau_\ ave U,IL‘OI o Store H
—_— : {0
S % — fO has high. M-F.5 &1 h

a{/ mekal (aHfﬁg

can Sstore  alame voluy,

.‘ 5
- = At O\(Thloyp/\enc Pressure fce crysmllize g I
L’hé L\Q )(’agoth {—oV”\ f( a b IOW éehﬂ/ﬂembuy@; ,}—.
( Condehfef (el brc form

Hatd watel ™= Seap contm™ C (o Hy oC00 N witeh w1l pek
—— et ed rate), » Mg C[(-Qayaée)
> 5K uhfwhflble Fon [aundg anok’ bller

Temprryy —> g, (H©E3), ,(alF@)

b | lh LY
17 & el (Oﬁ)é/—f@l_f' ) Clay s me Fhod
- m CHC ])1, MCH’COJ)L‘{‘ (q (OH)'L HLC‘(COJ(#UU
 F pomanal —> Mysou M0 FCath , CaSu

)Treatlrmc"‘P with waching  Soda :
<%N\ clh o+ NaLCOS T '“CO;N -LNO‘(,

) Ca\@oh . ﬁiﬁ’l@i’- N“»ENaq (o3, (Poly
—r[d\(Fo;éj e TN +Efq m o J)j
N\\ oy Q“honge h‘e%ocj CZQOl't—e/Permu(ﬂ(’ PYoc@‘(/

2Nq2 4 m T s in — LN - M s,a)

PQYML(H(T/ZQOU&e i$' ;CTIO‘ b’o bﬁ @qhqugb’éd Whéh
4

< M S0+ 5 <05 =2 MG,
Pflr

po thqkt a(f' Nd\\




-

sed/Um oL e

U sed Y T4 Ccth be

+ WAl —> 2G4 mC,
Y€ SIS me thool: (More edtiuenl Fha p 2eol [te

C,,_ ae | . P"Oc’%"i
Lail laY‘g?hqo(C(u(_ej sou G qlkdl ghoufl.  RIDu Venits )‘
ca @ :
wo rForm - E N2 |
| el LR paT ( Can hbe regencvgted -Mac
e 5
24N M (a4
: 7 o b1 S E it
0{ I\Ohrf&’/l taber 1§ obl= lhéﬁ/ "‘/L’e" (Co( 1Oh Qgc(jlq)b,/ ?
s
fure o B e S TR (acidh) !
A ey -
~ v (hahsey
(Ah | O W e E # L
e #Ho - > NHe o ol neubvalice |
Ll L & Ll 5 < §
3 X=— U , 1+ oy 50, ate

v, 0 ,-)'U/rao{ in  pollubon Conkr, ;
‘ /L/—}:-’ indusbrial e Huenls. ol tren bment of domestic ¥

/)fep I) 86101, L0 —+H S -—-—980\!04 "t'i-k_o\__y(!»v‘\_o
T G ,evaporakion Ynde v Yedyced

preSyuye)
?,) slecholybic o<idation, 0¥ ociditied sul phabe Sy bions at high

cuyie Jensit i
hi\*g@q"’ gﬁs%ﬁé}f QO RS —uidaml%j rwsol 41wt 4Ho) |
- P,(/OL Cah  algy  be prepayed . |
g 2V 0 - rose. el ?
Kobb
3) 1ekhy | qhthra q,qfhol =l oy 0"’?’1/\”‘(/ FVW/“’C“ ;
—NerPet Very pale Nie Btolol: > 1. Hid 17 PVﬂP’”’f‘/ —3%%  attey

drstillaton  under veduced pregure — ¢ 54 di > 7l ton ude,
voduced  Presryvo. The ve maning 5 frozen O freere HO.

aoidi x o
W hOu __l_)c M Stored n Wax—Aihed glasyer Plrkic ia dar
basi ¢ = Uses — haiy bleach = mild disih tecboar

'AKO\ mho A\ I
* 2 i manfacture of fcdl W Perborat » ¢ per Cafbonade ﬂii’f

> bleaching gent for fectile emﬂ%
req bhey | ol , fafFse-bc. e (Hie e

.. | : |




%‘"}@" T i b AR R R S R E D PO SRR R IR R R e
‘ DD placiio Y e TR _
gl b ; CR ry  mebalr mah y /}("/;7/( / :
’ . / / / ay 3 h\}‘?qy M»f_((h
ave AT cul t to remove /,,e‘
& \ -/ s ‘o /
i Cl \ O> (5 (# EOSPhoy, /
i Aom P phenic pdlibin ¢ 0 o perfr 5

(

f [ i b= ¢t ( ; -~
Tropo ghere —> & yrb dlent, ducty 20he  much wdber yapodr % clouds,
gt ra {‘."U /q;’;'\n—‘?' & = ?\f’l/ = O'L 0} (:( ’/‘{”H(i’ M()‘F) r\J V(MOMV, O h
2 {:‘ N g oxlder  H.,S O3z hyclreq
T/T-\ o ches For “( h\()y\ R C oS — A ; it < 7 oy ba,
\:.vtﬂi%‘g" ~ P‘/( = o > \ s = Adurt, mist /fuhes, S moeke ;

Jlﬂarlr.rcu/a('e e

VT Graseou S gy po!/ dbarts e
% S ol ; ytarhy Esil fyel |
d\\ Oxider of § —> ﬁodt-( Ceo'( M hen Id({ hor <o @ Iy
Jurnk
i X Causes  yespitabeiy divequres ©9 4sthmg

broh chitis e MF'{J"PMQ
—r)gOL cadses S T Hheg

clafunally  fall oH’
= FaYh\C*"\q&e po“u Ean s qu(m/gfe
20, (5) +0,0) = 2

= s
50 03— Sbgun, € wlt by Moy

ot Hlower buds wl;‘d’,

—2

kT
19) OX.’\AC’;’ of (N

I - sy, W
s brikes

aato mpbiler’

ab figh  altitudes when lightnng

> In cumbustiong Mo 0o CObne bo form o
9'/\,(‘7) 40, (9] ’j—&-z)“ LN
: ‘141 o ¥
NO(;‘? YQOC%} 24 : O
1O -+ 0y (5) U e 3

- cb will teact even farber wheh 0,/
—> ryyitant —ved haze — in bhebatoic Ahe  to pedey of Mtroad
= bigh conc  No, damage the [eaver of p/ant"s and teta

WOt
ek §

U



yate ot P}b(‘c syhthesis.

A a f(urg rik ,

5 No/{/ b Jl ’ (rn (a/) (- % /ead/ LLO an va/'Jc: P P b
d f‘)’Z’.afé rh (/h‘(d}"(“"ﬁ, Gl ‘

,;

[\/1)\/ I J ha rim f‘o{( to vahots tex ¢ /-/(3 {7 bf(:g ard f
. ?4,
netds
lobe combutioh ot fuel

, {OYW’QJ )Dﬂ (hem P

/) wdrocaﬂ”m_
¢y pulsiiobile s ktadrc’:mgj

used
- They harm p(an(:s bﬂ qusmﬁ Qgefhg/lofeatdowh of |
1 gues dhO/ 5}704511119 of leaves flwers and Fwigs %
[de - C i
d) ‘)Ofc/al—l——*{oc 5 0‘7—'5%(:} o pmdu((ea( Ae o irecaiof-
T homple te o jn b Dl A }-60‘7 @rboxy
/]a@moglob,‘n 15 Joo Eimes more (tkeble  than

ovy - haemgglobin complex.

— Ogen defrciency Causes

hb . hervoushey & Cardio ves cdlar d/]OVc/ek
rakn. Cmeken i g P ey

I
h ead ache  ©<9

ewsiy
& Tispleghani- e@imen

aborbions  _ detormed ba bies.
i GO - Yelaa/ea( o refWTVf’lﬁ\O”/
Aecompositio n of mestohe dunhd

ot Cement , volcanre erryp E1ORS-
SMA)0r  copbriubr O (ol bl

pArhing o togil faels, :
(f/)e W/’/M'(*le tUe

G
loba| Warmhg  ard Green houe e ffes

Sy e g O]C CECss cyu/e 07-:\30 il e N7,C7>

Gre o hou ’
. =B L rah repb g o A |
gc;n ’g:r‘“’ed o ﬂvre ahy pPda ‘ &o “n /'ﬁ Z Oﬁ(@g_
e . ds |

ahe js produced when . vegeation ir Purpr §




L

§ B

B oy / » Ehe dpscence S
77 A igesteck or pob Fak O Oy

e
- : v cohd i tonng ~dam '
et used ctiv condHohIng %9e 0,

i P e
— (avee gugunt— of— CHy - veleused - F"‘dd‘ﬂ frpelos o ©ql 4 :
s e
‘\/" o m YUL {-,",\9 Cj(l}’b«?\ ge C’I‘J Vhp 5 (z( bL/ ‘(‘O.ff/{ _FMQ/]_ /
S ‘ 3 2 . > 2 l B
Ly Theven W | ke [ hcrea jor — Aenhgue _ malarig /gellowa
- &,

Sleeping ritkhes of-C.
A’(TC) Y’a;h —
: Generglly
R Poia! /leé'\ acich yarn,
=  farfcdlate  matber cota s

2500t rth O —> LfOa]§ UN S0, lio. - SR
OL’ | 0{ be Jee 5,
(, Forme gml  can A de
> AMmweonum- Sqlr QYO

A gl-ndg p»k’!/{ ¢ haze Ca@ra;of 0 f Hike ‘pd/ﬁdef)
— Qawes  reyiqboy dil menbs WM haman being,

(V_H—)Val\h =~ 9-4‘ - (FH/LD!U-, c _('6

2\/ Rarticulate polly Carte  eos smore, At Mirk ,Cypme ,

=3 ‘yp b?%e;/ E)mh SMmKm ave (ftefy (70(0039.3 1A "‘C
ha G| A ffage /w/wel@a; particles akut~ | Mm  enter ihts fthg
ea{.‘fy

> lead  (berfers, with [}

red  blood cef ) : deve/%g%__ % Mabuasfon of

3 ‘ 2“\’_03 - (S""*e—f"'ogj

/

ﬂed\ACMQ S Mo -(C‘af:ﬂ"cql fﬂ‘!og) e
— Coof, homid <limghe :

—) S.hﬂolcc € _F_,ng S'OL

’1/) O\Ho{(s fhg Choc, (P/*(l (o che i al mq)

- "VO‘V'M/dry @ UMY Climat e oy A€ Wit e

b @) wC = Ch —CH=0 favmaldehyde =
> oyob (3 :—{I N z ac fp (e| A)’\ e \—\-)C-—(C(‘O’O’Nq
(,_ riEontf / hq;&m oy pon - oq i




_ng wo+0O

s ok No 03— (VoA O
‘7"5 cAqUse (' l”r ("}‘a/‘h tee MO /'0} COn cen élﬂm‘roﬂT ;
vo. % 0 ox(dise hydlro cowbons—>  adokin, Mo _ 44 {.
ek N1 balbe hoe “ L‘”’Og | ond they high a
e canse s )\(»adqcke,('f'\p;(; pain, Aryhe sy of  the
Lt }\)’C\d  CoM Q}\ % A el ((‘( e ;_
| crac kg of ¢ dbbe rgdamages

< Chemica' sh (€ dr
Vh()%o h SmeAS ad s (o P(af*‘”/f'fei

.{_ me (‘d(f/ fboné;/bu//al/hg

> ; -
I alfo cawes corrostohn v |
patel s ral he YA llee B heol acing #0
T o O = '
N '\On | |
o bo pheric polldET0] = 14
iﬂ?jpﬂﬂt—ecé‘/ FOb — vv (Q”\Uf%)" Wh{d\

I CEmR Coheek
aaufe § l me lahoma ]Cﬂc"‘ e> : |
W O € Gl F O&/ CG/€CJ»WO/<[ |

s .
o, +otis 0, D e, Sy Wit be bhere.

— freons Tk o BY are Ufep’eé'/\hg Oz [qyer, |
s ayiie ety bl
i ::| (ch(ormew\lcq/ Ca zgy

i O T e

et @k acig ol i

10 TO9 -e‘/ G -)+o,_

 Crohe lHTe
— i 'c] h8 _

CI10 ¢ L —QC(ONO\ oCl — Sy ¢y
4 = Cht by

&l o Crheipsop o S

: Cc{ OND_ 0 f*)H-OC(—H‘/‘V‘Lo?
St i s, AEHCI IR T o R .
| b”f‘hgwd{: age,mg/' of=SETR a8 e ct suhburh /5@71 ]
e many  pPhylopgattons ,d £ish T
aih b 5 B ‘ [damage.  to -tish product,
(brer  also O(QW)QgeC/ .




ST TR SN TR

i i ’:l= - » : 3
sater pollubion  « ffathogens ¢ M0vgant Whstes 1)
[ Aomer ke

C/‘eh’lfcq

) - b,
Do W T i Sewaagéy C " (,O’Q, A h ey D 6 ¢ “U
| 1 rl (o fﬁc*d ] C AL § (;(, ( a )\flmq’ 61 I ah ye‘{(}\ rf‘q‘

. ¥ ( V@{'a Jf

; ,k\J < N\ L :
ﬁ —> Organ. Warrer GO ki bacberia whic h (.omf’fu;w DO. :

DIt Pocre  gowrhot fish 92F Mk,
‘_’; 4{&—‘ '~ 9ree) P{G"li’ & /p OO J.Jr!'ﬁg mh/hg é;)\LC”“fq
i . - /TQO /frw\c}\ Orgq(/l[( {alZl b (‘QV |A‘J D(Ofofeo'i Uﬂ‘(j

AN rObl C bﬂ(‘”@ ”l\\G( C ah quVf‘ ve,

E__—_O«____f\ : T"\e ol mou p [\ of O s req,«—(.lhr e o{ by bqvc_ (~ er,,_q
to break Adowh H\e orgahic ymH-eY pregeh(r Ih g
Cettain  volime of a sample of W4 Fer. Clegn wa ey

BOP S1pPm = Nohly pllutedh treter. %

/§4/

D Certilrzay phosphabes— hCheare algae — Covels bhe SUbfaco -
2 \ T
g 3 This (ac ot bpdiversty (r lchoeh A g EQH“O/A,\ &

. — cq;,%"//dfc
Fuorrde : ’@T;offb?m
| PPk gocd e .
3‘/(0\3(?414)75)— (alo,_ _ JAL Lo ®
foorr Mn ooc

3 CCO 7 ((0‘1\ -~ Ca GL
N Ta e 5‘0//47 P b 0o-6 65

1Py — Mo 6-21 (g of
Lee
| e themogloby _, L
. loppi —very h €, Y =
: Pl b Y Mt | Colue ba i, ] 2 B

ek C‘\eMrS(,-yy ) Py C(et(h’\"_'g Gl O -00S |

C — eay!f\e_lf - q;c: C/—(/

- Slecioi s, T8 how el ads
D Yede 50 wed o

= q(ﬂ\a =

wa s ouqa4

Ary Cleghrhg

et PUrpo o= of bleaching
it) Earlier Ch Lvas AS {ov A A
“ir) i v uww;f( 0, Moads EhE ) ased
— L 0 —_— CH—HO
pde@) fluu : (o)

I-I | b



S R LHU;W e
logens |
frop bebireen | T |
’ W onblal g et ( (D EepVi o ohe mmr/i
- } @ No m q/(‘lP@ bohcj,‘m ar i
l ci>Br-Brapsleh ho dorbitals j
i , 0 - : : y
: SH(; E ‘va(ue () hmore for F(qu:}\g (H-E B-D-¢ |
%(g;{;um pEnl e O") \ :
\ o ey \ :.
- Ca FL [f MJO’!“‘A’/Q [ Fl ’yeHO(A/
( EC’ CL s S_Q("(L/? ahwon~ MFL) C{ i G‘) \
(Dnj o : Lo Veem;hye{{ow
Sy e e N
b 1z th 05 unt+ (F 40, o) T\ = Viole -

56 Hx pHO X (X: <), gy Co"’ﬂe‘ﬁen(‘q}y Sl
drr

o
HOMO & LUMOV

b e
MU"{ =t WI—-—{ @ “_9“ZIL+7-HLO

pogiwill - give  hasceh By ockay Erans Ho 1,
d as  bleaching Qg9ent ;
“f_% Pxin wiA Ho ¢ gen with Or
e S e s i
gl i formed - orere=e D OF T O (%/owfa/er) oxe
adidic strength four'nating  agehbr

chergy (J 1mpor b<h

Gy DHC DHF
HTD > F4nilo, CF - Mtprsnan
".
hot B V\/ — CclL0, C(OL/ C"—OthC/L 4ha/no(y)

d digediat (Oh , i
o L2 SEPB aChbab k) anlic e {

' Yeack S
—‘> BY:LO/ KY O’L/g/(b Qx.l\jbj S C101 E Oﬂdlf;
Oh(ﬂ al }U‘qh fo a
p. s ‘or
= IOy | Loo¢ & By it el

O5 Je(o
S RN Wt MIPdEe ON hegg (L
Sy 4

3 —Me‘:f 70 mh oplidde

105 - co efé/‘/,,?f,i

ehr D Cehiral, apopr- Il Batle,.
> The ~ 9¢ f1re |
y afe more vYeqgchve (r/\au\ h"/bgehj (excep TC/O‘M}@/\




%igﬁ?,' By i ol I \, L S » 5 1 R R T R SR RS
e Otina  Preps S5 : :
l\f\ur) b Y HC[ o M) ((7“{(/; 1LY, ¢

h'\ z 2 ~y
K (\’\\\uq»«-((, o SR i f LMpCl, 4 QK.
LA

Pl Bl
CACON'S Prorerr » \ '
—=2N> “f“ o YW C( 0, ___L_f_" > / Cf O
B PR T
L iE€ChrolyCic O ese. elelfroly
e i f~}“( & Cone N all — ’ Nea© thy4 14 = C 4
- P | B 3
SV N 1\-«414/(3 Ge-tUCh > Y 5, i
Cc\ C(,‘J
: ¥ Lk G e i a ' Cl Cb/,.acj,(,g bt b
5'@1 in i VGV) c
t § powder= Calpell o ALl Coilon), -2 kles ' 2
s fL‘f H o)ty | | /ﬁ
| THOC  HO U — WO &) G%ﬁvm“m‘b |
A\ &ga L]O‘S Bém pomrﬂ bemc;w\q} o j
3 U action ‘ Pfofeyt
de t"OYe_GI‘-\CIhg na Fuve
i1 conerg "
qlp}wmc aCld) s (76
SR HLS‘—hC'L\)qu—fg
f 110 N“JLQ(%C/UWLO — N\, s
i Macl—+ B foy — MLy =S
noio T chaie ot < NE 3B O 3 Vi € (’&/H,_+ | %
L / Q,.U/.,a
2!%—(.,] T [H'NO? da U dre gig. 7
A === s ATk :
Pl fritcia r
O%O a (dej {
Fin: . ‘ : oL ;
; (4 00— 4o, TOFOL Cele ckro hegqh\w‘l”ﬁ} .
BoCiD3 Uy IO Py
Oy ) B U0z >pcl0L YO é
=

Clo 6T Al
5 1 6thS0u s =pLCl Lilitgr ook
__>2A9q03 ~+ Ch Lo
TR LAl R RED. s

— 2.Vaclp +
2 7O % Crii B
2+ Pa0d -5 NaCle NaclO,+H_

Lo
VA - + NaLo gzmc;oszOL

L ¢S/ H O




;&E‘;thj_ y h C({‘OC}Q/"‘ (f(?m,{ OUM /

| »! /{:::::':_“""' ; ¢ “’ ‘
T W 10 rbable

¥ a P

Sihey = Ars

) They [

ol e

/ C

7. 2. 1Cls q\l/ i e
e S

- K R

¢ therr
vea ¢ Ve due

uhdeyr go hy droly s B

V & (o) + JCfﬁ(g)

(y;—((xrqe Jide x'»tfmc_//’o'/fzpj

4 evirtr ar F g

Loty Lremies & Swe
bo pelar nature .

bo fyao(qce O

(Clowrinalin “oE)

L 02450 +u01«@

@ alio :W-\y

Mﬁ Guses

H,e/Ne/ A’Y/KV ,/Ke/ﬁh
> spayfngfy folubfe

= lou mel ing and bo?)r\hg
- inkeratos 3w EE hasonan
Ehrough

only—type 25

ot diffusing
loboratory

pibariale @ siich
D ol__;oj s S 6 kel

A S only weq (:o(&pelff"on 7COVC€r

because Ehe
Un usuqf (Helism
commonly  used

pofn i

mo st

ae . rubber /9[6{3 or plastics

N F(_F‘s =3 XQ_TI‘OC‘FG—

3 HefNe Av > ho ¢ Ompodhds

o 4+ L, —retid)
(ewcef;)
oo HLEL S SR
\“5 vaty 5

Ke (3) +3FR06)
(liio) ¢ 17 Sl

XGFL/XQ‘C%[XQE ]i
sublime veadily

—) Fowey f4] F(oqr"nqéﬂ\g agen Lr

I Xef » ’f‘ZHLO-)'LXe—(;CI“F*Q(g}
Gefy Lo S>UXe+1CU5 + ZUneyz

>
Che+ho, Xe 0y +6HF

C bhrough  xeory, X(,Oﬁ)




el dijtorbed  oCtahedbal sbracbure T
| ) \QICL4,€L) s [\p ]1[[(6
| Mol £ ShFe v et ro G ]
:' 1 e(-o bt mféf*”é?j‘(/\"’ WNa,k,R b
T > Melbihg  pornt Xeby YXeR, S¥ef ;
- XQO} 's explosive
—> Xe 04 41 Xe fy —53Xe O

o N O}_* e OFV ,a’)_){eOLFL
\5 2Xe Fg ’ﬂéOl—} —3 BHO +rp "{'><eO

; \ ('SU’ohg{j a(ka/lhe) e+q
¥ ‘ | (Oh

— &2 ><e©€,+7_g SO —— Keow ‘f‘Z—BQSDq—/-LHLO

)
- (thtqbe SQC’ec

,%Z(quKeC% 8B —3 RNy F 7 K
—IX el Aol & fowrdle

Op =&
o acc%,p(,e)/




|
C’A i e ho 6 brans/ blon mefals g
|

2 h/ 3
& Zd eq s“) NP “ d%s ! TR R T U L i 3
2 ey 2 ygbss ( b

Kh uddss! (g HE Ta WR o
oA R e F Ta eOsIé‘
A9 ud0s | ;
Cd tvekls g

_> Greutev heli toh Ged gm; i B ey T (eﬂ' ﬁrowp :
| simlanties :
rﬁ NanM all (TYQI\S(*Z(OHS e lements O(U'o”(a Y
" high tehsile Sbreng € h O(MC Gt (,3 , mallee bli (:3 },,9}7 H’E‘Vﬁnq\

‘ e et conduckivity ¢ metallic [Usthe (excepb'z,,/gd
IGM
_aw\e,llr\\l’\g < Po/f [hy ‘ﬂOIV\tJ a ke léas& ‘/'.Ov ¥ (dﬁ/_@h)

U higke';(— (h H\e middle of the Vow

— Eh{rha‘ﬂhg o+t q(\Oh/‘/q(\,\ol\ “; {90\_\’6‘ tor Z‘?,(o( {f@
@ htohest (h the middle of khe Yoy,

2 As we go down N f £-F @ QHe Ltom irabion lhcrqu
Cglzp,( are almost same bub Charge UO//HG’VQH&)

= for sake charged jony mdu;\l, S e 962 (Poorsh/e[ dihg ety

-~ Yadil o+ L{o{ Are gve ke ﬁ
e greq ber thap 30{ by g
(Trigorly , Hf | fq/ﬁ\ i o

i Ofehnéﬂ A A weesa — “_“‘] B lee = EhH)dPJ dec f

~ e T e C e TN i

i %3 Slocdy Shom
3 , y
S\ L€%r ihemase abek fe s bor ke fro Z:M;Ogmﬁ”
n(P¢S'I"'1LQ N ‘:i
7N 8 o ’ec(rronf (Ohf }’ QVe d)l C07' ng}q&/w L"/é'/' ho

e CQ\ Al o

¥CL - h19)1




e o v Y

— Ovol i da Hon sta beg g eherlly de Far by 1 .

> T pbloct heavier elenenty werey (oo ocloly G,
- <

ff
. 4
d-blocic | . highe v ox(‘o{ah\%

; G R ies : /
G Oy \';c\(\dw\l’\g Ageht NbQ} “ w()’( dre Jfabfe écu'

— Lowey oydidqlon;  states 2""34:;‘3*”) “wheh q COompler o,

Ak {\ga}\o\; capable o T-aceptor Charac te (Fe((g) how
g e MH-_QM ,'C':o vdlae (1 Ll e only for CVP/’QV

q CY (‘5 V@G{‘«l(“ g /Nhj‘f ’;r Oﬁ;d/\s‘[/\ﬂ 0’70/1(7[
SO0y oxidishg  acids oudie C;/ Hhc;om)q g nerq| acy
\ Aon 't e wlve B Lot Cy. \C(JN 7
’ = T4 \/H/Cv are gtvon Yeduchﬂg agentr
B mAB‘Jr Ca I are shmvtg D\é(d(;lmg A9eh ts
> P (:r Mo e _(‘C‘a/blg l*h% F“e—(:]
-9 £ )\e,Y o\,é(\dq (\/\O” 5 bertes are e Qboww Wi H@
> o O{Oe: e b= extt as oA O%M’feg
table Th Ghery | b
A re ; a4 :
S F(OQY dezg = i & (hS Ow OX/QIQHC}‘
ctabes . 14U T 5 Y Byt

LD Gl e e G TR “orch more hfd'%‘?”b
'r' S m&;(vt) ((:eQ,)L aAre -Foanj[ ‘h ar”(qlf}re
. med in < de ©mpose to e 0% O

2iz hf\«g}\er(— (V14 ‘L”O"ﬁ‘( & s
+

—> Mof ob Ehem ' ctre Fo‘mmath(;r\c \
_-agpm ohly D pz Saary IM
= Ca ba‘ﬂ{v"- fopevtes oo clue Lo mulbple oxfo{q Hon
Stutbes and te folm cgmpiek@;
~—> \/1,0 o s Adjech Chs Cohbmob “




L e d S el

% ﬂ\e’“f wepeare by con (pnb'VC/(‘,',)h b /jhﬁ T8 & /cf.fp “
= gleen s bhetr  Yondy  which  do cren e Ehe lond
SO i :,
' % -~ ( B VA ( ( (]h o Yo ?
f '44 (Y{J K At he }j 2 X ;
| -t L 1, LSOy ;
g ,‘;.7 3 . bl fl ()& s £
—ICJ {
L . { . - i,"d" ({)M()PUL1df ) l/)yg}‘ MD /J/V‘(f /)/J/V’ (J /7]//\& 7
a 2\ X o N ;
g > (S :
H{\Tz\q ;ﬁ;ﬂyi MQ\/SU ha!’d , SOhe_ borrdés afP’UQC 4 O/f’ﬂ/’t«,%%
| ; :
- e ol L0V & Chemr cqlly (nerb / :
f = homo Feheou s —> (T YA e i FA A 54 :
(oW :
Yas s ; :
nghLO cova [l grech oil . . ( Covalept)

by ver Vo meliTng poini=-

vO V?,OJ
o Cliiag V2O0¢ __+—£_f'9 VOl+

9 \/LOS b CEb 03 ¥

_ 1 Jo e
b c.Cr, 05 € Cra O5 4t 704 +1ho, —> CrO ¢
| By Bl

%

’LNq CvO et ——>tNaler 0 =) Tl (i

fd“( ble £y Cr0y)~OTahg,
N N”’\;\C o O5 4 R L G 05 2 Va ¢ =
by c O!l\@;y\g P/,L W, CV‘:II‘“"(”/Iej
€ Sih rch
Chroma ke f, Conve i AISI T gy X

> Now G5 5 pygroscopic 50 hot aprimary  stanchid
B S Oepy g prmand s tewndard,

= et hhie =8 s@cﬁ37

Moy — Purve |

‘* Mhoy M-t — petle o)}

———

* 2Mnoa -+ UROH —po LaMhoy 1,6

(Placy .
Fu?’o/b{;}&e dqykgkﬁe)q




~  Flectroly bre

aw T

BRSO e A {
Commey crally - ——
) — 'Z,l‘“??""'*;' M d Oq Sy
e — 5 Mro~
O T TR
- T
lCou 40
labora tor v PR, 7 4 o
( b 0 —~ (O0J 0
A bory 0 Mn “ b 5t /ﬂ}\/‘

amnt o500 48Y
- ( Peroxy hrates
) O
| ‘ L Ve BN O ;@"“ )chV‘ther”Od’ v
‘ -~
| ) i b

e_(;{ Cain OYL@ Le u-ﬂ’d)

i |3 b S i '
~—3 ) L = Fe (oreey| —y (T (Vﬁl/ob\)
acidic. h2s D Usedh Th Pleaching Of heo |
hey ol g ned ¢ st ki~ 10k O@CO(OQH / C%

4 oy,

r bag .
<l th: “ine @4_0[{5-
styeng bA g c hzy .
O pof b5 gnStalls sk o Lhevmodynainc yeasons
c
CC'H G [\/\hH aNe vergY)
thq%@}‘i

s Chohg oxidinhg aoenks

F-bleclc

Lanbhonoids | +3 g k\})@ st seoskalle % todmen 8
A-ctinotdy all oo tion s tutbe,
theiv =i GG T @

L. ',EY\ +3 ;bake
o (qf’b 04 w2t dec (Fease regularly .
[ , .

| i g Lm/c ‘/\ther{f Yad)



he il (”(i oNE (3@/\@}"4("‘\?’ /of?()’(gﬁm ”‘CM/\ "

5 & e @ ?b/ e gas ohAfiguyg f p\) /ﬂ Tong 5, dﬂhé g

C (87) Pedacia agent Ly ey ) |
Lt LA -
T /0 A)m S’ Co-n) .

sd ma o im Fyf fF 2 e Aqya‘ (O&—AQV (00 -()_Qo(c)
N £ ot sanar My G LR

g oo e e e e A Ton ]

/ [
/51’“/}) (e C}pﬁ;‘ o e colowyler é—/,e 1
loubod :
ol gl = : 1ee AL
JY hlqberg abomic humber \.n bo have e

Gotu ity €00 b 0 ook e Bige

V;’, M) sch e fal = Ty bh «
crdh
She T
L nx, th RRE
th halogen [—quef of S
L “S Yin
v 2 pod uce b,«//ebs/\qe// : :
L th (o) +1Hv ”9’\56’}’ ~lrnt
L (s C [h C))
")MD’E‘O( 0

¥ides s+ Lanthanol s  agre employed as Calaly |

e (h ovides  are  ugd ru phosthors in TV G sy
{/’qo yg;tt hg ;Wch‘ej
Ac b1 Ohaldf
“h’Tho end members  Can  be plepared only 4
Py
>g,2€,mu de creased for atomsc it e g

- Ae H fLO(’O( CP LfVaQ‘vL/bh N [an MC(/IOIO( C ok é\/fqoifbm




—2 They gwe

(A v tded . ‘ :
gl vesS A ,114 INC &u e wl + O)qde

—> Wibh waler ‘
Com b(\l’\aélbn o H\ mo ¢ ¢ non Met\qu
B

b e i e R SRR

- D 43 g U ons bend bs hydrlue. i
hrq/w’g reqctHve ¢ esreday Whep |

ﬁ;,%

h\) dnde GU\O( (
; L"C{‘( er f{a(/; al Wera e kemVEVa RALE HC s’AQO(C 6:{‘
W ( v all of H\@t\, . ; o i
e e ~ e p,v (- IF[\O(
—> Thy dre fligh(,'/j a—ﬁ(ecv C{ Y o ( VY foih\:;je*

2 Moy wibh d(f(qf/e‘(' i Aks
_S4he second  MAE ofl MaenRorve are similay g

T anbhatord . The £t hal&ir  almel awiGe
: x
\ with o« datton stater. o

Uses o+ PKF block :
ufed A L
ag cara\yst

s s B te Uy¥-E
S rjwfme VVOFPNM of MY is arech oT P/ boglagh,

\‘hdu;tg :

(.'




e R e

15 Gireup

e ————— i —— A ———

|

S gk Cs >Rb>'\jm">@\,-</

A (Lﬁ ¢ vimson Re o e Q—‘\i m'p | @ e

M I Lﬂ()la\( n / L! \ & ! | Z [ | LS 7
Na |2 i
K Vi det Ng q | 9.8 g% :
Rb ‘é(i gt K O-g163 1|28 |
s : 5‘0 o g 3 = 6‘ 22, { £
go 57, “ = 7_4 A g-SJ A {
Mo \KT S g y@d As TRt
r we

éc:; BC;%M)’OP red bona('\ne 29 dzown me (T‘d(i’/(
60 A’Pf’{@ Greeh g Weq kehf % m. ’0 gf/ﬂ‘//

e e————

e s
Ak Norw\ql temperature s gll Gﬂoyﬂ/ me gl s adOPé‘

> - |
ot (ot e
Eli W\eﬂ'\a{s Canbe Gurl eaf/é(j bu/‘H\ E

2 M grodP :
knite - Liehidm is harder among  Ehem i

- En kt\C(IIQJ o bom tration [y (ow — for Grrowr L metalr

CoMe ciye ehetgy =  — @Haé-om)
_}Kat—@, 2 v @ch W iEh Hoe
(ry Na) fe>#b 2CK
__; \/\) H’\ wa ey L’L\e”’nodtyﬂa/\;(‘q/[ L Vveacks
i more 4@@9;4/6 gu(" k!th(; dokmhaé‘e heﬁ?}"e
\L* has high  melbing poink , Others melC O/b{}f//?_g

(,}\P reack,‘oh W‘HL/A a 6@}/ a du‘e (,NO maore C(r@g

they react  Vigorously,

!—9 n with ap Faic C)mh9<’ '
| >

L ol 7 iy O i, |
' e MO B D‘MLO + 30L(q) k Simgl! ‘

i

Na@

[ gt Unrleble | cltedle o
RO \l So (a@e -3 O
GO stoblan [ i

UhS tobl- e T




\ ; A
/‘)‘ : s {7 ()"
‘\‘?\ i LV (() N ~H N\ /(JL
‘ Fiit Py g L g (5% )y Y // })l e ‘)
l = S
L ;,..Q_ o = & :{'_:!x,—"\‘“::': —— ) / g
\ — — e - :' ~:F ‘.. -\-‘ -‘ - ‘ ‘4 ' L (.5
K HC0, > Nab-co, Cdpct) > ) by
= , (
Vg

ot 5, O L s P S e e Ll d'—//é/uc.&/ <
{:DVMSO‘. =

Aw\ong (5*/ Mgt : Mo term ah Gcetate

6 m P
3 T e W g M /Wmew
[t (v ey
—> Na,_cO P oD s NqL5103-(-COL
D W i Eh N°(-LCO}

Forms lase
Carbohate g
velgges co,

ot (o5
& lhﬂneJ«Q(‘efy h Y

=D Najcol « W% B —uillasSO bee




MLA\ ‘.

p -
\ ‘\‘i AN — \\ [\/\('\ ( ) ‘
. - P
y \ " C !

F

Fn , eh el
b I\\q( i 2 MgCly 4CO :
Cn yoyp— - e
o 1) gt ‘ / MO/?!// /y
gl et > 5 MM M gy
: : 5
/é e & (\Aéf ak e C(/\e(y/CC(/(ﬂ et & ko twgter BN s
§ e M”h e formaHon ot avide o .
4 ey = Mo Idl
F (NH& Vet et /QO{(_-(UL\KQC/

3y Upon heqling eKCQJ"(r Ao obhers form mu,
: ell +Lislf« —> 1L Be +(,(C/+H/i‘/f

@

;'—5 [\/\-—(’N(’l] Lo M(N“)g ——3 @ ﬁh%v/az/)/e
=D 0 ﬁ; SENENDT DBy B il

; Cﬁe (j < N NI S

(L2 cH 306

E——*) Ca\C -{-NLﬁCqV\/CN“("C (L Acelrf o f

e G — solid reake roYm-
a8 Vapodctl h’lokotqel/a),o{/"/,,,ek

STze ol e
-';'> Mg Ui- Ly 5 MO HCHHO
. .

i




g T TR SRS L AR RN R R R \r

,Jl g

O, (O0tho = Borax or Prismetic Rrax 5t 0 = Oc ‘“4)\@165
de” O Bu05Grh ) 2, Jecriersy |
Naz 0 T eyh!t‘e Y |
fu V7 i . - 7 1 -
o N ot A=6 B
X A (¥, N Lot

!
\2 n 2 §'
1.

; Lryer o) 1A POt6 1
:{ H,‘,O —'2 A{Lo} + e )‘

% 2/4‘6!} all 1
W&P//;l P S R — 41 43C0 ol
o = :
Al re s AL |

: &
e P e —>+ AClz -

. qu@qa).(op)uj + SHO — 8 (OH)J 72 N B(OH)H

5 forazihe (BN He) Unlllce penzene add s B o
3 o

fLOI €
ﬁo doulﬂ’ﬁ bohOQ’ ’,1;
. TBHe -2 )22 grsrey 12 H, |
mo

— jF H
6 LHé = L Hj ﬁf 2 Progortion }Nj 6

WG 3 N3ty _200cs, (BN), + ZhHe_
Nz 5«(07+’L/‘/‘4‘4C1 _E;j 13N+5L(9],cuvq<;

hot — U Yoo
H; 04 + zk/f& — %‘gjfuh_w .
ac) A Al bare

% NMO boranhes are @m‘be/ stable




e /i\l u} ﬁg ,._5 (Al ol e sugy o .

( AlTh +3up S Al (od)z +32HC]

7 A e
L—\ j‘lL‘/\' a0 |4 —) NC(‘AIOL7LLH'O/

' WE
W:H; e’ Qﬁhev HNOeHQr é’eYHarg{ amihe s and
ng}'\ 'he. @],Hjﬁ ‘7%"”\} Symmebtrc c_(?u(l/QqQ

w2 (O g BT
\ v CJ\ ;
| - \Qa us  of @) Al gy (oo, — plock;),+ 4

—) {él/p% e o=

/

Tas

B o Br, soue > dulo T (0 d,Er T
—> q‘@{j el “Uj po; +iHf~
(L f —fH)KO — 3@6] e

UBE -
73 + 30— o +3H++J5Fu,

—y IR T S e
CJ\JI(Z(“TAQ

S04 —%N@\_w} A Nq-\__gfog +C'OL




e S SRS SD S DR SR 08 £ AN SO

B U“ gro blf
L,/”’/////

> Gie erpnds wher

‘ pH = b
e m@}'/% )e(IuLIhQ ha bUr < 'P b €
(. e C 58
— Cabenalon CO9 Srav e 5 il /9’\%;
) e litohe ] 5 aple - 3
—0 5: ——o Vb‘j & fffw‘i‘ ) @P[g l'q,
iy - 10 4G
H+ i ﬁ&§9q; , SYh ga (be éeef’ 4 Nb\)z(c
ok 2
_._auﬁ,g\l —0F gilbeic i el Odht&jqj
oL <
—2 U lerehes are  aromatic !
> Quarfz Is & plezo-clelyic  maberig)

-3 Sy— SYhmelry Iypresent

sy SSiFy +Utho —> ST(O’*)M-f

- CO = heubral  oxde

LULS',F( or HL L5034 T

o e ott
| . I
— N Iy S //5(\0“
C\ c H HO OH,

2 LMy +Hho (mpor| 3 Cocl g
be \tey tf\eﬂ?lé((”

= Diamond s el QWAM

o



L . ST eraay
%%%gﬁj H (/. o ) ~>| ( L.'\ _,4(_ JJ (’--' il }/ . (.) f{é

SO L
7' l/‘ (;\ d "‘J' “ (“', AL L) -—--) /;lj\ &) O\,,1 / "2 - ‘/\ S ’ (.:(‘
! [)/ { Oy V()(‘,'{";/lﬁl( (‘//,(OVU Flik o(/g%
Al d
S o : - ; ; :
. b h L ( C ,,() sl SHAD s o (f/l\

s Na_ JADO_+0, iy f‘/%,,,fh O

Snhn CL-Lho — Showd —4C WA
ol g - i n( }) _“—é’;gey ~ O
& Hd CUVVQ/)/’_

Ho ([ —He, Cf — (49
FQC/) =7 (’:QC/L_
e e A v S
AT C} —— A

TR e S




i SRR RO R N SR RIS 2
(°a N tYog@h (6\*‘“ ‘—‘

. = Staplity N, >/7U} 3/\;H]>§bt43>’g" 3
:t ro ‘Qt’cii‘-““"d ha ture NHJ(PH;((/—)SHJ < =Pl L2 BiH;
= among halides
\> &h’%(l\‘b eluorde> Chho
({/C] £ U0 —>NHg+ ghoc| o (NOE+Tyoq

yile 3 fromide >Teckide

k;? 73 4+ 2 W6 — HyPO3+3HC [N\

AsCly 4310 = HhAsOr +30d # %.D

ShCl;+ D = sbocl L +HY AS 2-(0

\ BrCl i, — goci{ et 210' 1o
|

ew ! ach IAL' o0 A
e oo NT,> NBr> Ncy D NE o

-7 BWL o o Wﬁmmq
R=Ceyy

lHord
s R ep o Phdae
o N o= QO\/&L/QHQ;{ . ip") ffe

—> V- alps cans Fol Af—p 1 Pﬁ”df ke

E93f=0 o ef=5r
27{‘_"\0(\!\J@/( ovce pt S ave  covalenk
S Witk  metals (—hej form ny e/, FLOIP}Mer/ arpenides

ahlﬂ“momdes , mag he sium b/:cmukhm(e
L A diied b9 Ca0 Bab-pa

(on ¢ (JL}OV\ /ahLyodvoqs Catl. 5 H 0

Lt cam disole T PR0 Vel i

W{b) fot m)

cv (s
ch (4] r eﬁ(
cd ((:‘; (&_f./—}

=2 N Al »fﬁL




Sl Fe R AR i D TR Sl AN ELpte 8 el P

VN,LOQNO ocve  pey bral
o rttE s

G (NQ , S bgrhin

* l

,N’LO'J\ /\/ O
( NO g U T g ,J’L_.O
7 e i g b/‘?ed } ’\b/rOLn
T Sl o
\'/Cofc:/r/eﬂ sl s . oo
Ll Fr e
4 095 T Javge

/> }07 _1,(4—10(/(\——9 L H NOJ(O({_/\/_[/\/U

S Mg Mn b M1V b,
Al Zn Sn Fe N Hy NGy + M- IV Be A,Cy

Dil Hfj Pb Cu Ag NO 4+ m-N P‘oefco
lo+1) & ome
‘Faan Lo el passive
5N NHNO o 4S5, CNOJDL %m-h
: H o b (4Ag 2 i
Cohc to+1 P gl NO?.:{ M-V L HNQJ i

Sn

2> 16 s /
. G
7 7 4 3T bt NO‘F?FQ—?

Z:F;e CHLO)Gj G .

+2H O
‘ ' L0 0)
)HN Hj “IL;OL LD T 6 B Youh h\% \j -(‘HIO
FZNAJ bl <l )’V7_~f£f+C//’

Z_NH} S+ L CaoCl —> /‘/'u"},lLQ .S CaCli

2N ek aNaOcf N N ggHho o chac/

11:1:)-476?}? iy eyt B0 N

" O

3 300N T e R




T T T
Stabj | ty - Glacle i > r\’,@d > whil e ‘

wh,( e \ohqp(’bvoq S o 56 Wple [nwetey byt - !Vb[

;( Cav boy O(uu lphide . ¢ glows h clar & U
' f% {\fa\OH 0 — {3+ Wa H‘LFO
Vhit e

P o o 0 ( dene it be £ el R 3
ut S0 —sfule

"K“QOL H\OIMOP»OVOM( P/j;&ﬁ['> Tholuble iy boi el

% oS nans ) (—doe,r not alow M r/{ark
((q)h —-(—q{CO\,( Sisce S GV AL(O)

he d VO/*?’_{’/O,OM)
[, ov
g lack - Optaihedk by heating Red a b highpg:
,/?7:;240(4; ‘e pon ihHlammable bu b 14 TE conbein,
fonpabi ey [Fees . pobba or fu. Vareds I s \h+b‘n,nq”&
10T pok S Lo gborbed tn
% Hu L. -tleobs =3 eI+ oot C&%

=) Q‘Cf"\j) 6&&‘00(@5 Ap conbact wifh  cracer of |

Oﬁd,’;“nj > age"‘_s
=

Hy mes cigha = Ca ¥, 4 ot

Put6C =¥y ¢ fut8socl, — QFfdzt 4045, 4

po 3 Soc ) —> UP g USO 25 (i itk ?f% “{w
ol ——
9 eo\((CLJf >HPC’I

p Cls Py
s
= f” 100 L «P < stloso ———

T
PCs L tho —> Fod; : e ¥ A0
PO+ 3tho — POt 3HEC \lzgj?o)w




S TATI ‘Q\f w’gﬁ JRRD B R I R R N R T -
: 43§§i') yzh ((\(0/)(){ % aClxﬁ( I glle( ,"OCJJ
\d.wdt rCu ] TPk
AN fO(l Qﬂhej&i![’?jm/\ edlra ‘H / /hoj//,ord‘// /? ,
o Fiag ey
hojfhowoqs: {}) E fhofph/hlc L b {#—O%
ot o —P—O f’ou & ]
/ H |
0 )’!Qjﬂl@‘/’(— 3 o - Ié/)——r/;/D-Olz i
Hg{f ( /
o ‘ol Pt |
A has Stro uc thg prorer |
L - &l e sl e to, dropy
/7@@4(;(0(&‘ 1A |h¥e\md(ake s h#‘ g%ﬁ
. : > |
Fo;dgoor’laq H) Poj‘ﬁ?H’]FO%-I—Pf’s‘J 'fu({%g% _'
bl#f - , on (Ohg standr Ney 7‘3/ |
= &
U NO > 2HO+UNO £,
> NHUN4-%I+NQL‘*9PQO+ZH67
g
* 2 Y e Naocl (fngel=bn) oy =P B
' G
e —fSDp—~3F0CU"%deL‘3q5vq+lP%-¢yf¥

Haber s p/oceJ

\_

p Cleityo g FOCl, —+ 2 HC|

spCls 4 LS50y — (o i &er Z—POC(g—fU*C/

gwbc'j‘ =t FU\O{,D

[—-h\?/

C«(O(J}

———

‘HNOJ deCCWPOE I h /W//gh(-]

¥

HNo, ML No ¢ #fivo,
WO

—> /OPCC

CQ(OJQ (40—( (OL

O
ﬂ_&#%%\ ;6“

68490, +— P+ 7Ho = 4
m 427-#%

qus 460 5

— % v

H C
&?ﬁ W@L(q)

Nq ( 'I




e b

. Con RV S R

*-’> oF I the

Wilméh famrly ‘

el 78 A
=rhe ST o ' - eK(ef’ﬁb’lq

3
‘ cmall.
Te)fo DO
S e, G s e

Pl e et

(e O .53 @

I

—> The ofability OPL@M 0. s :
g@ o <dh Inc ey esed ,

- A cldi ckrehg (’4 Heted Hyded Vs o H, &

’ & wabel  ober hy o’i;&/‘*’f A ve duchh
— [ecep ¥ osres - ﬁo”ﬂ

- HTe )HLJQ)H\_}' D thO
(Kcii\/ﬁeb\q()’y LQH(, i s HVe for Hue %
ot oxfen of Fyee EO

= AW\or\g Sl hemha(fdeg - }\e_w%’om\deg dVE. {TJ\Q
only stable halides Al hegfly, e are Gseous h

o )Ll\d e

y‘at‘\/(re.
- Amon @ bebra ,,lloqh\a(e[ SFu Is agas Sefy q//éu/b’ {(

.'ré FV\ A 3o(l\0{

— Al elemen ks
dibrong des ( Wddie {Zéwqﬂnlnoy
“”) § tad bf(f‘“‘é OQL ‘q(l\a[ef F-\) C(’:J ﬂ;«‘ N .
- PimertC Na\Fd es Jhderge dis p roportionatics

except Se Formjf, dl‘CMDrfde:g

ZeseSEaa LT



- R S " L R L e L BRI SR s M R SRy ”—‘_w
b 1Y Pt B B
' i

)

B ') s Y p/] h U\
£ e y 2L+ To,
: \ x 3 J.-'\ en t
R e Ay G U O 2 PPy Oy e 6 PO 4
B , 3

V) — ¢ o A .
" Hg C , 8 L ZfAO g — ’/OLC/ —+O,

2 § BalDis | ot Ltho +0 @
| ,) c 1(,,-.(_%-1."'0[ 4s1s  of= waler

e N

} U{ ( key S, 00(041’ [ esr Y Parg Mag he b1 :f

i)(g‘?"w on dflfecbly vea cts almat q’ﬁ Ele mext- /6%‘64
-y [OYﬂ)g\

7 pi, T e-- J

' ! v VLOS

C/ \
2. B¢l +05 _(;\—;x_ L+ o (Veacons f}/a’ery

| C/O[NU/NLO axe heuttal oxides

e L L2550
50 A ohe vo el 0‘!2;-—@ = L Fie

| Pre? 03 'y 3
e
= 20, Vgl

5.[/‘/% L— Q(&Cé’i"\C@L O!FSCACU’QQ ) (@}o O20he

{

wil' {—Oym’

_% Oj E’\avu‘\%fef GCFVJ(T —3 1A -(-OJ__> A‘QLO_TLO_L |
2 e o

S S Py, o TR = o,

A e
LL = Ok O el e 0% Dt O

D0t i: i el LH;‘O with libera bl 1

- OZ/Oho ik LU'(J s D\(l\d rf“\g ag eh — '\\, ‘7&9
W any faic bure ot pot basium  permangarake.

;

PC?I‘Q b/b{egqf.A
Parlcblae gy,
Violek ,é(qc/c by {

e A o R




T T g R R R R N R VR SRR SRR RS T RN NN~ P e ——

3
Yellow vhomTc
\n (QNH e ihqtel

\”'(?-(.lC*h ‘ \;S ]Ol W ‘9 [ £

(:)

T R AL 8

Foowth A SV

frefent

- 9(19 I (75 SOL ©) A e JOl
sk Charwa |
t’gweu S0, 61 + ChO el Coulphy %4
VA O e
dioxader are < So 7 h,) VAo 50,

more  stable o3
han Croxieles 5 St FeT. L
0 Ny Sa, -+ MhOL 5 TR gt
Xo ada s
_,_/_——-——“:: | — 6’}\‘
¥ dro sul f"u yous gr T(w‘osq(‘pAu (¢ aci D; thionrc acy
» cul pharou?® Q 151419
’)g’ 9\:9( w«é;fc?“ Ha\’ﬁf’““’j-olz
I \_,O;_\ d
. - by EFhrowre agd
1 Pevoxo At sulurt acid f -




Add  shuld be

_ added  {o
gy o8 SR
/(,a);?“” Q@ i g 20 2 é b e ] AR 2
v ) @) \,}h‘ N o e
W)M ( l\ fwrp Lon of SO (n #iSaq, .

pso
| o o o : o
oY 4] (~,/> 507+ Wy LV s §y 09 (OIFWM
, ~ k e ukfed {—o WVQWVQ mOre vela b (e acmﬂ(

o NS < HhSOUW > el WL TG (s @ ef T

Ll

Clp Pl B e e
5 el S tDhC S ylphurit  a ¢ [ S moderolely ox sty
L il’\(?‘*eYh\d/\a(Z‘é ol H- PO -y O
aoehl [ <€) 719%21/1”"_3

—3> o505 s S e o

) e M M

2 0o 3N 2 o TR

- B =

2
G My Oq = hy 16 (5 Borof
o [ ( Ar
~ tolole Fhan SO Cﬂmt;wy ; p
___a SO, (S .Mmofe = = o ta fVcPaVef“')
ey e O =2 S // SO, byt mevifes ¢ polymeri ref, ;
SO‘L. 07|/_y IO WO e jéO\— O’ﬂ(ﬂ @ NS fj A5 (}‘\ﬂth} S

e Or gar tohomer Soltck +or m

T HAO ——>3Mn0, +fsa;%

it AN RO 4555 o e i £ o e

f

i Byt




LT T SRS RS IR R

P}BSI‘CGI Chermsu |
gbomh;omctj ‘

o eq ' :
1 D No. ¢ maJ not be equal Th cuc ess)ve Yﬂ"}ézﬂmq@

- factor of « ytlcul CO )WJ may pe d7Ttkevon e w
\} m q* ‘R j ¢ "‘1’(3{??\ “ {%ﬂ S

R

-~
—

%
basic Mmed fum o |

2 In -+ MnOy S Tp—=

5cn o Gt el (”WO

2 B(QQCMh_cJ poweler Ca COC/)
(H Q/ (Ch= 7_)

coverbed ko Ci

LD eMno, ‘;4 e tra/ ot
> d@-Vdp -5 - |
“E P o — Z‘M’.dnl,

Il o 36)
| Ry
% eT,I)’ = (

°hj) Sy b

> SSo/uUc*n 2 %O}Wh L
A H

solubion 2 & Hfaj‘/@hf-
q

—

5> Clausius clqrevgon eaua 6o
P } 5 %era branstio
-ra \’

P
(— O > - th_ef—)

£l 1




R L S N L e
i Lcu @ of rw,,el ﬁ

oo L *"\(‘\"\” b c i »’ ( (“}\Qf)

> Pispers! 96

\T_"\ [) 6 Fo( & H’{J ole 1’}” (’ 0 - vo 6‘0\/6( V\g/
( Yo W“Q)

7 J B ) — _{-——- i
Dopole —Thkice CI'FU : ¢

e QoS laws PV — Congtan & C Goyle
% — consbone (char l"f)

/p-— - constan & @ay Wrack /qcu/

\ -;Va pody Can he olrrecHu (iguiFied ( Verour = 99,
> Ak CiP ’L’l'?Uwos—f )

| ag. Q92
i i gﬁ/T P(\Mx\\i 2‘3{%'[6. '2, (@ClﬁL
foen

DT,

b are T'\O}’epeh dehé’ O{— T

| < ——

fb b
T, #iga

——

L p

ol
e e
rawtl ey

:Zb

2 P, L - |
> 2y 2B s RN i Mot s btk Snadet il
thg’e_ rr\q:lecule WfH\OH\Q
Moje cule ¢ Per unb fime.

i , ¢

= (‘i?fﬂh”)( e T
! \

!

ol - \ L = 2b- 12 Vi N
0 e K Tlo, =— =22
|\ =

_.~> , _ )

- &
‘ 2 =1 C ' Bemo\ecmarw[{,ﬂm \aer uni b volume
_;_ ISt 3 SRR T PC‘V \Ahq(-,— ﬁ(\m




e
Jons Na e re kabion
L 0§ e

Ly

.\/;_ R ARy
{r s %7
&/

s bl

Uy e)

P Eec fo P

L

=i
i<l




((ower the gold 40 P

2 ; . par (r
“h kortauce - Oy [Jl,‘a

> (has /(ras & Vjion:, ‘
: : vap oY N © alo sov bedt /)y G Potec tiie :
J?)NU\}\C\ ay Udﬁt.?i”f’d }ﬂ\j g,(( QOJI 616 oL2 | i

| Gy . 1 /
| - ;ﬁég <O O‘ . t() [ oL~ (,pnﬂ(’ h‘(/\\-} CQWVQV(” ”?(70 (h

- corpion & st |
5 Py &Ll{k_‘ b ) afphqz
,VK hig 0 St i (w‘ th /1: he critrca] Teme) e Yead;j
: Ceas Ty R 'T‘j?\o{a(lf ¢F&\i
) h Lyophobre TS |
a c{[mhc{

wag 14T 3
al 'Mf’ﬁp:‘ywﬁ a::>7 |

“ 4 repo yed ecfor

| |50H’ldﬂ ) (ex: e '
i }ﬁ - (‘:::uiﬁl;kd 4 tauined (Greundiith (fotherms L H J)
A% S Y ’

=
¢ QS/ |
“n
25 o DL’“'
J h
Cd}\g)——{ ’Z,\(_ (el @3 e /LK C("f'goL

/ e |
prOMo(’Q"r FnChhan ce s H\e.qdﬂv*kj 6Fa cq tadyrl

Ooison s detrease bhe i iy ofud abaliaG

LO*'\BIV\VU’ (/ -_rfoekern; (})h (\/ Chehl}dyp((b)\)

F i &l _ O~ fVaC(rFon of A ckve
i el 2 St bey occy pleg,
=

vote ok deorpimy, = [€d 8

%oze }/)L—————QP



s et
; \/ \!n«\ At (.(_ Vcaq () )
( L ' [ KoV
‘\,’lv, V hne / ~—f {2’( “ )
,‘ e ke(’ \
\/‘ \/}t‘ﬂo \h‘\ﬂ() p

2 hgMme cokaly ot s :
A% ik = [Taud 3%::? w )"Omotheow kel aris
e P , U A \e}f "(ker‘
> hydropnis D slrtuce’ Lo _
‘ roghop/ C === o haleo he
hy @ Y0 hob/ ¢ > hearey bealror | £ 3
2 @ Gl 36 - A% W héen ke e th‘a [ 9;5

g S e

2 itdlo 51» are (N S ame. phase - lnomogeheous
Jygt |

’ak:‘ A

L

1 50. (5) +h N_(T:) 1503 (ferzta( chaln ber P}’or?fj> |
S0, ' g}
e B L@CH}(N HLO(I) ﬂJ\CHb(mU(aq; _,&('H—}[)H(/aq) |
C/’- HL—LO” (0‘9 '(.'H\.o(,'{) ﬁjp#)({, Hn.@(cnq} Gt z.Q{"yLOSC/
/’L" hee _ﬁ_&'_(f_);"’ 2O ((oh tach fic':t'j,)
He Felogeheo Al 5 SO el 7 J(ﬁ/
3 P f ,

SN H}(‘?) -f*:%()—,(g) —_— GV O(;(’{ H.LOf’) h
Veege bol% ol °(4) —H'H_(s) NG| \jege Fable 91€<€

) 6__
7 B (9) 4o (9) L5 THAD)

— Gold no. - hqg ot P]"ok‘ﬁcﬁi‘/e_ (q”°‘\"! Yeuired “O‘
Stop coour Charge ot toml ot gold <ol From
ved to violet kY adding Ml o+ (o
(This  climeasyre ot protedfre wwer/ ‘
= yncl+0, SLd-qc o (Pen COI/QP)Q(gj;)
e

- FHogic ul H}\cﬁ vorlae . = et )p‘CO/\"{ ) A
=~

fYoct Sh,




|
;

T)’\ermodg‘namf‘c_/ ﬁ
rntehsive R
o i ieh Utlgu
A

X _[\ ] V=g te o B
| £ iz Ut &
(= -—O—(;i/" C s :?__‘_f:__
| o hd T
\ ’ZE“_,,.Y,-""Q—,’—E)‘ ’lq"b:/T G falh) s C\/ ‘V) — ,Z (*OY [o‘eq( %>
Ta= g 1= C carn (/‘ e (yemp)
% e e F vers

Cor arxh W

ASUHE)Z— O (T,) 4 Gt “”)AT Cp’
2nd law
A, Sew , NS pag s
i A8 .T'Tm/hj
: Tt <y concstapt for o
PrOCejf
E A NS = ¢ 1h . (h
' - hE ’h#jmcv\,\;% Pl C.n)
| P
| hi |h ' + hQP[h It
| Tr
- Trowton s rule
Ok (T -
— £ 88 1k al most- S

‘5 S ame.

Since. all

lauwids (eecept  B-bopoled

Jages

have  same  volume

UCLU?O’J). The entropy < hange

PE s



. T A cayrodhd iy o
4 [ he LS ave jo ey tersive  fhat U'ﬁj "”"'ﬂ/%}

‘O L anl; re o . i
| place. T e sutbem sk
/ rd (a/ |
g//// |

| T he en wropies ot all perfecty C_rgf(jer/ ([he supf tahce ¢

ave i he S me ab T=0.

hat walue s detinedk ay 2ero)

|
|
{

.
| |

§>Bedc e bhermomeber (o men e

[oc tem percifure .

£> DY cowhu{rlo;,, o i \ @
& thahe 3 ethyhe g CyClohaae \& gy
o) cemfeaiify Clffatena iy ciics el o

L) [ avo Jer & Laplace |gn

Ze;t g‘
Frtef)
A

-~

A>0 DOE  blehy B>4 = - AH

o2 s
’> 0( 6 - vdp-sT ( reveribleprocers)

!;> DGR 2 Un ZOE (‘“l\ Cons Can £ T)

. T £,

39 e o ncvlh(_ﬁ)+hﬁ’h(,_i:) C:Cp C*‘) “l’h&héfjl)
\ or gqhy proces

e s tandor A
| > fC\» j 5{7@ (76 h'\eth -:5 la Hh ; O.I\ﬁ t—-g;.,p@_mbqro :
,i‘> The, = un'¢ o4 DHO foy a Yeacl‘lc;qC el Le LS@Q.
E 2 P reul 9qu iy prahoffia{ abe- Ae[Ow o f

Pue (“'VQe LRX pPan [[a;,) :

') 42D «~zD puzp T ) éSSyJ)O 0 ﬂuy =0

f
|
o ' 1l



LYO . hem ( SEYJ

2 il
i A e no- O me(c{ S, NMOU- C/l/ = ae Pmo(uceo] }‘g
‘ €€¢C %ngf'»em‘wl me H\o(fS,
Q;“-I/—Le }é—’ Cqﬁ—-f v (e (f) &5 :
b ,ch_l; sols)  TEN ) "77/6
CJ‘T' 47'h )/>11’) +C°{(J)
j -
S Sl ba\d@e \S hot heeo(eo\ !1’5”’/
| solution” \J Gtk o Lot ole ( Grolybes,
2l e poteh(rfcf\ el
}’\ Vi s
r c{)uq/\ // Cqh hof—
hald

be measured-
o Galwmhic Ce

Cy = )
p2g gy Fr%der

I ex Jahf“e\ cel| —7 Cu_y Cathodey,

CL’( ‘—q})OJQ__VQ

E Y’\ghb @ E(e,(,cr

> Ty
T o e chply T e el e
‘%{(Thll |A(ﬂ’ Fceilis
EQ_S}’ el M?ﬁj} he SN

LT )h CU"




e a A = lﬁoa cC D =

| b % m (3T

; [ﬂ“[ﬂf
C/,,;/;:/———‘ (ZPQD o :—k—/_(_ S =
‘ e el conrloe. (ot Peasired Aol

| @AZ 0(_ ; \.’w’nho C—Kj lgm"', i }C}q’)

e 6 2 oA = o

ydet. 2

e 2

| . Conduct vJ’j

| Lo lu k1o h
E 4S’L’MCQ’ ot
| Jecveare [n COAC

Cor ctiong e lecEral

l
t

Am

- lorg th, GOM(‘(C"“’"BK & ecregpyr 1, 4

bt @ /\wwea/?
. weal A :&

\/’ —-ACL P

L\

e T LT g
AT A s )

@an b
2 cat® = == Sl - el 1
| ﬁ;@ Aoy Enyl!
| (Sch,, mol ) /C ></'000

{ Ic CSh

AR T

j "“l ]onbyltj (}"0/£-’/ l‘@}) )
;_) v o+t a solubton atahy 9 S e e

cep kotween 2 elg-troder ;. Bh g e 5 -




LIRS e o ": o s SUANWTER DR S A e

.g 1" P

Kihetics
S SIS 15
B —> Y pu; ' /ou\//
:—> Q):-?W‘OMC‘\ % mbfﬁ‘\'be C\/e)’_t-j s S
_,  precipitaton o« Al i wers Fash Civr )
_>  puskthg o process. -
= 5 a Slowp (Mjfﬁofd“"‘ahm co-eH—
rabe= L e T eucrny B2Z9))
A g
Il 2 b Gt L @
, & (c.? ,,c,,' {
Un\b( o ( C
(] - (1] O’)ZF —, z.erobh
<k = Ih e,
EEJ
Cx

= 1) 2Mo+t0, — N0, D ELMT @]

1/} Chdg A, =—> CCly —t HCl £ Ccrcl] [Céj{
3) CIJP} oot iy o —> Cl4)co0p — (‘Liufou | < CCHJ (oo sz( [uﬂb .
E—‘L’/" NHaA MO, —> BERVIN. (m;/) 2 NO~+ Ol——)LNQ\,(m:,j
Ll el ( m=1) . &
!; 9 Jow  step \éf_ called g Ce C'ef:ermfn)‘ngq S’bep.
L D QM0 > Fhoo o. lefwa | L7 )




.:?::;'r:?;f#

,)Cv(

o

Hos ol Ve 8 —r i aiga
e e ——>l46+1+0

{
i

- A0 (370( ey,
(o e
v -—-—"3 N‘L" S
I\ = N 3 Lot fe)
L) L — ¥} 1
L) o(d/uh[q/(e e
j\ Ho Cly VAV LI
__f—rs(r, 0’)’791,0)/

) fbipel He'i

/%'Z((O‘“ 0 « CC e de(q‘a

yrien us é/\eor
A//,d“.z k= Ea

/Lf@a,‘]@"#

ol IOAJ’@QQ’
T o ‘
— (o

W»qb‘e LPZAKQIQT

F orrenta bi10n ﬁ(m‘o)’-

er(‘ wmceutikfTon [y cong lants

clf, coou — Qe (B5eudo

vy

2 f[-—drdef\.




.

o TR _
SRR 4

pu f‘/‘e 5 5 }‘/’C/?
~

( Oo",va;/

w ; Hc(\/‘fKCN b

ore al
. (a AJ (s added

{ mO/é C ah 0\‘(0"\/ HA

prahe .
6 : |

Lhe mem

p ass anoqgh

Co 2 C’(é”l)eh
Pl A il be

n Fhis Edfe on e
Caredully

A g wrf"’c g
[CO] Cah alro be

o ®

.? (0w (9) —~+ H /%/
() 0‘@6”@5’79
,,7/) ﬂy Th Weas/ A P (7‘-‘-(:»y>

Lolal volume 6: o

B <
W L 79/’

— QM?W%NM Contank ale deperds  oh 6&:‘“[ @
o betoogeheods  caulibnum




& @af f CT) for gags AG s A (V) ¢or solPs. ’7@/@22'
e Vs Qd}" = (d//wma s »

: . (Aoms = ) pure gas |
W}\t’.m A~ l-—fL e “ONh Fou ch<s ’?’HO'U' 7‘
/> ol e —«> C{ h’ "1
g o H
‘ |
5 pasteod = Npcus (e Galorer ]

SOk |
S?ﬂ/'x, @ficts I
ot Hp= v h - ]
3""\?\0!32 JL_‘ 0‘03—1 N O-O:(—,L}—: Vo ,_Li
X ('7&1‘0-03? e | l
== = Lo i
0 01_x

[ 2o

B 2% i




C (U ‘4O'f ~T h)POJ]’ I

,A“__ Sy S : - = l’
/ /D Huma h §- TYQF")W?L‘(VC O | e C)U

(515 2. by Db CH o

(i iy Joykm(e 4 CHya OB Ra G {4 Sl e

31 7 ) G‘S }‘J_ ) ? HFM’CHQ
" “Did you know!?

’</ :

) gpek(oe pin APIOPCTg  branchig dieyeo
- % - i

t:/ bLO Cé 9y(°fd
htag

The tallest tree on Earth is called
Hyperion and measures 379.1 feet.

The Earth’s moon is called Luna. It is the

brightest object in the s r the sun
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How old is the Earth? Earth is about five billion years
old! There are more than seven billion people on
Earth and the number keeps increasing every day.
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The distance between the Earth ahd the sun is 150
million kilometres. _
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At Classmate, INDIA'S NO. 1 NOTEBOOK BRAN

products that are a result of a deep understanding of our consumers, thoughtful ideation, innovative
designs and superior craftsmanship, that have, in tum, helped us become one of India's leading stationery

brands!

PRONEE L ERRGER LR S AR AR SRR I R

D*, we are committed

AL

to providing high quality stationery

classmate

Our Classmate range of products include: NOTEBOOKS, Writing Instruments - PENS (ball, gel and roller), PENCILS (mechanical and wood-cased),
MATHEMATICAL DRAWING INSTRUMENTS, ERASERS, SHARPENERS and ART STATIONERY (wax crayons, colour pencils, sketch pens and oil pastels).
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*Survey conducted by IMRB in Feb, 2015

Classmate uses eco-friendly and

\\ elemental

chlorine free paper

Scan with your
smartphone.

Visit us at
www.classmatestationery.com

%
A

<
g Quality Manager, ITC Ltd.- ESPB,
@ ITC Centre, 5th Floor,
760, Anna Salai, Chennai. 600 002.

/i classmate@itc.in { 18004253242

(Toll-Free from MTNL/BSNL lines|
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Enduring Value
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ITC’s Primary Education Programme is designed to provide children from
weaker sections access to learning with special focus on quality and retention.
The Read India Plus Programme, run in partnership with Pratham, helps improve
the quality of learning of around 36,000 children every year. In addition, ITC has
helped set up supplementary learning centers and strengthened infrastructure in  Enduring Value
government schools. So far, over 4,00,000 children have benefitted.
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Let’s put India first

Exercise Book [ Batch: /Z/BH ]

172 Pages
(Total Pages Include Index
& Printed Information)

19 % 15.8cm
MRP Rs. 30.00

Inclusive of all taxes

Size

02000243
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