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TR BN YA § T ST aTel SATRIST o ki 312fel 39k ATk 8id

€, ord: wdye BW < o fawa § 1@

431 <&

39 At STREUl | e, AfFHISH | T8 ik S Td YhI o 91y
T SEAFES 2 B 58 T SATHIY i AT off T wBn § o
TS YW i o wd 2| et o s sfufmad € feeen

HHIA A Teel FeAE H feRa o

@) C+0,—>CO,+ S Ud FohNI

(i) CH,+ O, —> CO,+H,0 + S Td FhrI

(i) CH,CH,OH + 0, —> CO, + H,0 + S Td ¥

TEel AL H AT Hi M A (i), (iii) AR w1 wgfaa it

ToraTReT 4.3

wELT: 39 fRaehe & fau fees &1 wego sfE )
m Teh Sl | Ush-Tsh hich D shia AMTeh! (HTel, hrhy, Tohigial)

%I TR ST
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= SATCT i Wehid o1 Uei01 Hifey qen fafew fF gt Sa= gan an ==l
s SA oF SR TG I TH avad FEu) 3 o R ot Gifie o wro
FI T W g 90T g ?

TerareRea 4.4

m T 07 IR SRy aon fafe= YR &t sarensti / YU 1 sufeafq =i
W & o folu 3Teh ¥R W 9 f8x &l =afeera st

w TicH, Soolell SaTel & YT g2

n IcH ST FE W gs 2

HJW TEShEE d AMHRId: Wo Salel et Sidfeh STHJw e
qfiehl @ ofcAfees el yu el dielt seren kel gHeh Ui
foRaTRad 4.3 T o1q i Tead TR Thowlell &1 SRMI ifehd, a1 i STYfd
&l W FT 37 H AYOl BT BH W HIW BEGIREA H Hl oot serel
et o1 H STAm ¥ @ WM arelt T4/ % wid ¥ 9 o fog
foog B & o8 vl o0 o sfiedier-ags faso Siee @ el sl
@ 2

IS Al ad o o HTed BId gC @i < @ gweh a1ef whm foh Ay
fox otaeg € qun Se 1 a9 = Bl @ @1 e qe UeiferE S See
H 3 1 H AEeH 9o oW Bl 2?1 Tk S8 % Hele®y Hohl qel
oM o S w1 i e @ S wEierer § yg@ ygue €

T TAed Y U e SO hid & ST9aT TEl o 87

1 SO HAT RIT Al AHE! 1 A i @ 82 A AL, @l 3Tt IR v o e
firel @ 319 e W IREu foF RSl el HIFe T Sl ARH T W 1 Bl g1 S
@l T TH Ame A Y Dd F LS., Sod 9 Sarel 3a it 81 J=fy S
3@ for offiSt § Siom ATl FEen W dRE FH-H A W o 99 Ssead el @
e o1 SoTen & SO a1 €1 UET SEfae B © Fiifen sheet TG ggiell o o WEl
SoeTl e Bl @1 SIehe! A1 dNehiel SIefH T SUTErd enougitel uerel arsdishd & S © el
AR § SaTen % WY S 2

T vl o WA # 99 3 R UF A s @l i 7 qen Ssseet g1 SR HI
2| Yoh O o g S U1 SH Al ol SATHeneiien Tor B €1 T Wie st seren 6 die
o R I A T FAE HITC TN Tk U1 1 YU HifQl T <@l foh ool 389 §
FHosTel 3T BT © S e Bl ©1 THeh YR WX 379 el i diet T 1 Saell o1 =
IO AT ?
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HRITA AT YSrferay w1 fmtor

FIel g Yo 1 fmfo Semen @ gsn ® s fafe= Sfaeta qen et fwene
R R F E) FiF A a9 ®WA gell, e qen o7 dig 1 a9y @1 GHad: kY
31T SATAE! e o RO I oxcl § T2l i WAl oh A= g9 MY A qel HiR-#R
&1 Bl A HIFell o9 MU dol 991 T a9y O B Gt del qen shdl o e
&1 S §d B W I YRR FHE-qe § g9 M 941 ME 9 @ T I9 G @9
R S & AHAY W Yo <€ o HROT dod qd1 9 1w gem @ ot g
- qER FLE I TN T2 ok fBfxd A @ da den 9 a1 fe gan ok A
I W TS I qE BH U A SATAE O Hehd © (6 gl ael Yelferdd Wi
\Wﬁmwmﬁ%’?

J

4.3.2 3TTaATeRTUT

TeraTeReTa 4.5

» U WEel § 9T 3 mL TR SAifSIe a1 36 S S5 | draemt
q T4 Hifu)

n 3O fooma o g wefiE WHTE # 5% TH-TF J% He Sl

s SO W RN H o1 Wi TS 1 W1 9|l @l ©2

n A AET A SO W URREE TR T oW @ e g

YW AT H AU AR ki Afuferamsti w1 stemem fham <@A
FH W HEA AR ] WAl W ATRHa A ST Fehal 21 39 qol
HAferdiertor o erfafte Ut arfaferard ot et ® S0 Uoshiera o
EaEIiEas T Colice s B e oo S

WKMnO4+W
AAGA K, Cr,0, + S

&1 3Ed ¥ T %o el § o el 1 ofeier < Y et gt
21 1 TEiedl i offeRfieRReR el Sl 2

G W T SYel STrelihd UIOREH €EHhiHe Uohislel i
el | el d © reifd A s uere § StfeRde Sied #1 et
T SFdHRE Fed Bl

4.3.3 Hhe™ ATHRAT

Teifeam sreren bl SI9 SAR! 1 Sufterfd o TEqw eEgihE erRgeH
SEehl Tgw RS 3d ¢ Sake o qqd B € feh sror srffeman

CH,-CH,OH

CH,COOH

form
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= ¥ W dedt @ S Afufswan w1 gaed T e 21 fohel SaRew
T AN Heh HIYRU: SA9fd dell o SgreHIel § 39 Afafshan &1
SUEN Bl €| Sedd dell § HHRUME: ool STHIW hied JEerd et &
Sefer SIq o W W e @y gl 2|

H H

R R e S8 E Co
>Czc< o » R-C-C—-R

2 | |

R R R R

9 <@ B o e fammoet o shet s @ fon amedta det ¢ e
e €1 WYRUE:, Sq 99 W W o9 ol el § S wWred o fau
BIfhRer A STd €1 WS Ush™ o folu erege o il el dell
SYIRT AT AT

4.3.4 Yfaremua Trfshan

GIW eEgehEe STcafueh STAlhd Bid © qe Afuemiel vehtieh] hi
Foferfs § sfEa B9 31 wetE, 9 % vEw 1 Sufeft § oft A
afafsran o ST 1 BESEhEA U Hehe BT ¢ AN UH-Uh hich
BISSIST o TRHIUET o1 WIqeTo hidl 81 SHh! Hiaeendq stffsman wed €,
Hifh Th YH HT TA], Adl WA & T8 W 1 WH o &
RO :, 359 THSAE Uoohd o |I¥ % I@E] &1 FE0 g 2

(% v F S §)

CH, + Cl,

CH,CI + HCl

g3+

. UYATA 9§ USHRH ofvdd § uRadd ol iRt sifafman i whed 872

2. SATRISH e TATEA o THHOT o1 Tgd afeen & fou feRan Sar 81 R 39 A
Tehd & Top WTEA qen a9 o UL &1 YA @b e fhan Sar?

4.4 (B TEAYUT hreie ATeh : A 4T QISR 3T

3 HraA A TR fAu s e #) fog el 50 sreafies w9 9
Heequl < AR~ Tl qon USHTER STRAl o TUHEl 1 STeFEE Sl

4.4.1 TgATA ok OIS

TeHTe e o A W gd 1€l § Bl § (UUHA o Mok TS FaeHlh
o fow Oroft 4.1 2fE0) | GErEd; TSATE ) Uohigla a8l Sal § del I8
Tl Uoehlelcl U9 gaiel 1 Tecyul 9@d el g1 Heh ifafiad 98 %

FHET TS IHS AR
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St sfrfeEt o g 81 ueHier i et ot e o St | freran s wehd
21 T Tt T ISl WO TN oH W9 N S €| el Ueehlgied
W e € wfer T o 92 R W yEfd @1 el 3G weEt
(TRE Uehieied) &1 A€l & o A7e1 uhe fog 8 ehdl ©1 RI%! w6

T Uoheid & ¥od & § @Weed qadft & qaen 3= @ et el

TorameRea 4.6

fR1ereh o g yeeiH—
= TS {1 96d o TR o 9N WfedH o Th Bic <he ol T

(s Ueehtelel) | Sifeu]

m 379 P T w82

LR IR R R

()

(i)

difeaq o Ty rfafsman—
9Na + 2CH,CH,OH — 2CH,CH,0Na* + H,
(GUEREREICEIECY

Ueshlelal difegd ¥ fafewar X gEeSH 19 Sdfsd ®idl @l
T & T AR o TN SIS HifeTH TiRES ST /1
AT o TR € R HE @ gEw ued g 9 sifufwar #} wEgeH
CEIGI )

I BRI oM ol fAfRAT: 443K AMMHM W TeFIA ol
SR |ig ereh 3R oF WY T hid W A 1 FsieiRon
TR T o B

TH Hg -
CHS_ CHonW CH2 - CH2 + HZO

50 aifufera o Gowfs o fisieliRe o &9 § M Htr © Sl
T | Vel W1 STeRT Y 3d B

Haitar WU UX Ueehlgiel oAl ol WA STl &7

S SAfues /N H UeEre o1 e foRa S @ 39 Surderel ufwen e g St ® den

ShEiE iR @ HASR 81 Sl €1 $Eeh hereaed GHo whi I, HHTEH g, S,
Y ST=IaTe 1 W 81 STl U el Tl 81 F=ify =i Ted 0eq™ il @ afeh
U Ul T e Uil TR SEeh WieM, GHEE W eTHdl qel WEueh g e yefed g @l
Tl o foadd HEHA i eigt W oot TEn o1 § oY § Hehdl ¢ g%d H HeMld
SAferdfipa BIR HEET & Sl 1 HEH Jehd i SIS o HZehi o T IS Arafsman
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FHE A S| THY Wi SE YRR Whicd Bl Sl @ 1S9 WehN ek W el Thied el
21 BT =gy et B oft genfed sHean @ TEE safr sfen 81 Hehdl ©1 TS Ueh Heeyut
afrenfien faemes 21 efenfiteh STan o fiu SaR wrtel o1 eua Uk o e sod At
a1 seden wered fyen fean s @ fSed 98 99 9 7 ® S Uewield i Uee i

o fau so e Tt 38R 1 fren o1 T San @1 39 foehd Uoshielal el Sl @l

oM & wU § YR
T GF o YR Rl AR Soll H <o H Hdifeh HeH Bl g1 T ol W@ HioHd
(Ter) M oF SYANT § @ STl @ TS fohuer sieh Ueehleiel (TeMiel) dam fran S
21 D W § Uoshielel | Uil THemeht 39 T=s $¥F o ®9 § SEH [ha Sl g1 T
o T SATRASH BN W hael A SRSAHES TS Sel 3= il B

| J

4.4.2 UIigeh 3TA o T[UTEH

TIHTEH 3T il AMEId: UHifch 3T Fal S
? q T8 iR ot HHE 9 Hefud B ISR 4.7

UHifedh o7 o 3-4% foora &1 fawew Fer S ferer o T W g w1 S
2 U9 39 79N § UfREed o ®9 § WA R FX T THifeHk A qA BRGEANE
S 21 3G TS ST Wl el 290 K Bl WQEPHW@WW' .
3 ol saferT S o § YA & A § Te S| wﬁmqﬁwﬁﬁmﬂﬁlﬁ%ﬁ%?
ST #1 TE HRO T o U o wed B HEGE JF W F A A A
o e e e e e B R S €2

T 1 ANTANT TR STclaar Bl 21 eleliish
Qs 3Tl o faqdia wEifomicis 37 gad 3T
e 21 @il o S BEgieieh T, T e
e & W 2

foraTeRea 4.8

T TEet § g o !W maﬁ@
92, TH-TF mL TS (IR Teehrere)
el Tt UHifew 3R et

%A 9 FHH " {7 96 I S9h | 39
T Y S o 4.1 ° fe@mEn wen R
e 39 39 i U S dfew fomd
20-50 mL <e & qe 39 fagr =6 g
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TIHTEh ottt erfurfsRamd

() TEAHIT SR : T & ¥4 9 37 U9 Uohisial i Afafepan
¥ i eid €1 wHser ot Torelt el SaRek & Suftefa o ufRerg
worfa 9 sifufen & TR 9 R

Hea

CH, -COOH + CH, -CH,O CH, -C-0-CH, -CH, + H,0
(o)

(TSAlsH oT=T) (werter) (T&=)

FHMIGA TR 1 T8 g il 81 SHeT SYAN 33 9 TS &g Sca
T ol ek o ®9 | R Wl 81 Wieaw eRgiemEe § afdfwa
SN, S U &N ?, T YH: Uohlelel Ud shisifadfash o1t o1 difsam
AT S | E SRR 1 WSROl Fel Sl © eiifen THd Wied
IR e S B1 S < g@el ol ssifedtern S difeam sterEn
wefEn wEn g €l

CH,COOC,H, —22", ¢ H.OH+CH,COONa

(i) &% o Y Aulhar: @HS T i Wild TIHgHh Trl Hifead
FEgEE Y gRE § SfufEal i wev (Fifeaw ugMiE @
ifeam THiee) qon S oA

NaOH + CH,COOH — CH,COONa + H,0O

TIAISh 1% hiEE Te EESISH haine H vl rfaferam wian
27 W & fau omeu T9 U fRahem

foraTeRea 4.9

A 2 o FRAHAT 2.5 & FTHR IUH TR Hifaw)

Teh WEcl | Teh Teel W HIfgan e oifery qen $68 2 mL a9 weHiss o fiesu)
T F Uferd R &2

A =H % Wol § 39 79 &l yelfed wIfeT o9 # dEd ©?

1 39 T ¥ THISH TR TS HTead e shi SAfAfHan o Sc= 19 1 a1 Tl Hehell €2
319 Hifedqq FEHe o TH R Hiedq eRgeHbE-e o Y 98 fharhar JeUsy)

(i) FrEHE TF EESITTHEHE & QY SR : TIAEH T HIe-e Tq
BESHaEE o A1 AfIfshan ek o1aul, HhieH SRS Td o
A 71 39 Sl § S oo & Hiferd UERE #ed

2CH,COOH + Na,CO, — 2CH,COONa + H,0 + CO,

CH,COOH + NaHCO, — CH,COONa + H,0 + CO,
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1.

AN g0 379 Uoehlalal TS shaifericie 3Tl § %y 3idl i Hehd 87

2. 3ffFfeer I 27

4.5 GIFF I TUHSR
ToRaTeReTd 4.10

T H TH-TH I3 q9t (I dt) ST T 3% A" e ‘B AW i)
el ‘B’ H WA o i H |/ I3 elfeul

A WEHAAd! il M THF d SR-wiR 9 fgemsu)

F1 fea a8 T o a5 I WAl | 379 7 T8 Sl bl IXal i
-3 W Hehdl B2

FHP R Th A @At i frer e @ R 38 W am ffsw) w=@n
U1 i WA STl B Sl 87 UEl fhe waEnelt § yge e €l

30 Tramhel § U § |IgH o WHIE 1 Tdl woidl €1 SRR el

Q9 o

Q .

® -
Na+ () { ) a ¥ 9

. '%

O ®
Nat

O A &

farT 4.12 fider &1 3o

Teit9 B ® @I 9 S ® TR qet e o orseeiiel €1 Wi o o] el
G AT et STl o Wiead T WREH o0l Bid 21 HIe
AR AN Sl W e A g@e 9o ¥ U A I €1 39
TR |G ok 3] firdell S d9R #d € (foa 4.12) @7 310] 1 &
o 9ot U1 I R dn et fau R w1 S B Bl THd U o

FHET TS IHS AR 83

2022-23




THCYM ST €1 TH bR Wi 1 fH¥et Hel 1 qHl sl feher W We”
F § IR TAR HUS W 8 Wi & (T 4.13) 1
1 M9 e B GO o Fehd ® Sl WIS 1 eIEgiehe § SioH

Y o 872

84

g

T o 379 TH e € e gl R & fafe= o e ¥ S # faod w R W
TR hed € a9 BReeneA § foeid SH fR o1 SIeTfarnit ed 21 Sid Hie Sl i Hde
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Sterrt fa
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© 260 s L0 P
—‘L fer e ateren Hal
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_ N > SR T T SEfh TEHEE I8 (T BR) WA o SRR el
= *a B ST ok 3T T SAUEH w1 U o oo Bt ¢ forew

i SHhT BIESIhTe THY STel o aed o1 Bidl &1 THT Y[t
T TS I oh HRU el @ e safrht 9w = %
e feed o Bt @ Sefh SHepT et o0 =8 Wi
T W eIl 81 T HC i fHdet wed 21 e % B9 § Uied W % | "em el
2 Fifer Jefta Ot file o g § a8 9 7| 9 faorm § widke & &9 § a9
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ToRaTeReTa 4.11

ST 3Tl @Al | 10-10 mL 3Hd S (3T2fe 96 Sa) T hor
S (3299 1 FU T eA) A

e s e e e e e e e e | A

A ATl ! Tk & q9F % Gt U6 S9H S ael 9 W&
sl

fore Tt § 3Afues S o 22

e WEelt H o <& S| ST W g 2

forere o foTq f397: AfE Uk SEUE HAR STl STt el € al TIemom
S W ERSINH hTeie/ Hehe / BYEE a1 hicwad % diiEs Wi
HieTeht AR Sl qaR HifeTu)

foraTeReTa 4.12

s REAfE AT SR I&F H 10-10 mL FSR S Sl
» T H FEH o WIS i U 9 991 TR H AT o A wi U o8

S|

s SHl @A 1 Tk & gAY 9 Tl
= S H AR HT HET 99H 7
s TG TEEel | <81 59 S e Sar 272

1 I FH T R g9 e Than @ for @ gfveea 9 o9 @
2 Td S @ IR Gl o o 9% o e rereie qwed (ThE) S T
21 UH zEfu g ®, Hbifh WA $eR S § Suited shicwdd T
TifyEm weol ¥ rfafwan i €1 W W aen] atfueh "eT § Wi
ST HET YSdl 81 T 3 YR o Alfeh AT STOHSish o1 SYAN T
TH WS i U ST Hehdl §1 STUHISIR WHAG: el hleA @l arel
FEhIeh a0l HUAl @al e H@el ol SHIEH el B € Sl
FAREE o1 SMIZE AFH o e S9d &1 g AT w1 Al fau wer

ST

o gufterd shfevem we TEE STEl o Wi eTeereiel g @l

T ©| 39 YHER 9 FeR S § off YHET o9 Wd 21 GEEd; SIHTSR]
1 ST Y T IS ¥ o SR SH § e

gqI-

FT 39 feetsic 1 STAN HY 91 Thd & T His 9 HoR ¢ A¥al Te1?

A T YR 9@ U2 Hid 81 WHRIE: |G o o S8 @ haS i TR
W Yehd B, S8 § ied €, 99 § Ted § A1 ai¥i 49 ¥ %hue TIE WK &
FHUST W HT o [T I TS I bl AETThal Bl 872

FHET TS IHS AR
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n  HEA TH GHaqEl dc ® S Gl el Td BER SuAM T ol oeqged o
UR B

m  HEA I OGNSRl U ST Yhid o ROl T€ HE AT S 2

m AW-H SR RN ok YU ®Y W 9H o faU I W & o ol i
TERM W WeHdSe ey ol ¢l

m A S A TR ql; SH-eEgeH, s, oW, TEISH T FA oh G
qeqarSeh TSy Sl B

n  HE G A ot S © e e s o s fg-an ey e €)1 e
+1 IE @, Heft, yrEgeE @ aeid e off w9 o 8 gk 2

n e FT @A TH HT GHA S HROT AR H TH GEST Joft S it @ oo
fafiq=1 e ot hred J@en  THE YhEicas T8 S el 2l

s Uohield, UfeeeEe, SieH Ud Hieifedicrn Sl S THe i e oh1 SAferefimen
T WEH A €

m e Al SHeh Al AR e % Yq@ Eid &

s A A AT T THTEE 3 1 BAR e Sied W hIH! e T

m O T YA hi UfhaAT STU[S H SRE qel SAlfoRel g SRl w1 Iuferfd T

9 R B THH! HEE W qelid Hel 1 IEE ol @ SR "l e 2l D

—EEEEED w

1. TIA &1 aMfoaw gF - C,H, ¥ T9H:

(@ 6 FEEASE EY ©
(b) 7 HEEdANEH &Y T
(© 8 HeEdNHh ey
(@ 9 HeEdSHH e

2. FRAF Fg-HEA AR € e whEie W
(@) HIEcTeh 3T b) UfceErRs
© hied d U

3. @ oA HF AfE o9 T aell SeX 9 el el W dl gEehl Haos € T
(@ HoF gl wE e w2
b) A @ W ¥ T A @R
(© T I R
@ % 9@ W ¥ WA @

86 fosm
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10.
11.
12.
13.
14.

15.

CH,Cl ¥ 3f/ei® fAivl &1 ST Y GeGassh €Y i Yhid GHEEUl

5. oo fog WA SR

(@) TUSHIEH A
) H,S

© WY

d F

2

6. THSIAE SO 1 €2 SR o WYl FHE)
7. Wifceh T TEERTR U % SR W TR T USHigH 3T H oMY H¥ Sl Hil?
8. W& WA P WA H Sl W ¢ o 1 fmio i g 82 9 veEte SE g

foemeei ® o foge =1 fmior grm

e o SHeh AN 1 STAN Ahat SR § $6H o &9 § 4 fopan <l €2
FHIR S hl A § SYAMNRG i W AN o A0 HI FH=mEu

Ifg oy forend T (ol TS i) § G i S L al ST eIl R B
EIESISHIRIUl 1 B2 Skl STl SIuan o1 €2

f&u T wEgwE: C H,, C,H,, C,H,, C,H, T CH, ¥ fho Tohew sifufsan eidt 82
HJW TE 3THJW HEd oh o JEEHS AR THEH oh T Th Wie FaEy)
A i TR Ufhdr i foparfafy amsmyl

II

UTferh Hiee fhe 1 ST # 3@ ™ W U@ AMEh] 1 Hisd &AEY
Th iRl H 20 mL HEX qe/HUE S 1 de/dEl 1 de/@REE hl dd
| 58d 20 faera difedd eEgieaEe &1 30 mL faeem sifaul b & e
TH dh H5 e @R fea gC 38 T wifSml 399 5-10 g WIERO 86
foemeu) fagon &l =8t T ARt 39 381 Jifmul

T hi Y 3Rk AHR W HIE ohd | THh S ¥ Teod 39 &9 3o oft
firen wehd 2

FHET TS IHS AR 87
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