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ORGANIC CHEMISTRY: SOME BASIC PRINCIPLES & TECHNIQUES

ERES

T UHS & I F 95 5 -

FEA H TYEAEETW AW FEE
AN 1 ST w AR T

FHEE AUEH w1 w0 S Ehe
EEAL ":-I lrﬁ'ﬁ '-"-FF‘T

AT & [UPAC w50 & Fan
ATl =t T = G901 9 99 W =
AT W I G0 o "
FHEE O = e =
SO i THE WA

FTElTF DTSl w1t ATET T
A i o & 99l

AT A o W 6 e
o

=1 T gl

FTE AR o R e i
i oot sifvfwas = e
wE;

FHECE WO o DRSS aee
o i Mg = 995 w91

Tron vme § S dieEn 6 @ee @ U slleard T B ©, T
‘sfgeF’ (Catenation) TEd £ 59 WH T8 FE e WA
F WY WeOdEE oEY w2l ¥ A awl, SH-vELEd,
ST, ASraT, WOHT, SIERIH U1 SR % WS & WY
Y HeHdEE AWy W §) 5H WEH % AN @ S e
IR 1 U S IE] o Sidnd Al A ¢, A i e
Fed ¢l 30 ThE ° 9 AURYd Wi 9w favee-amee
it &, S R A o TR 9 T e & T
T B

12,1 HHTE 9=raa0
e T e #1 S A % o S AT s B e
st itz o] €, S8 SETS T A S T
4 (S1UAL,) 99 WA, F T T, TE 16w % A6
it vl | B T 5 A o ST & 4 59 Teyy 44 2
T TEEA 1 o T 200 oY 0 B 5 1780
ST TR A TR A Sge A we s A v wee
Sl # fatfaa wmmEeE STl o Aaig aY9eT Sl SN W
1| wifen dat araoEs 3 wautad fea T St (Vital
force) FTE ATH] o T % o0 I0EEl €, 99 O 1828 &
TR, HeR 4 wEEE A0S 96 W ST A A
FitEm T | T, 7| 98 awm e o = Rl

NH,CNO — ™ ¥ % npj CONH,
AT T RIERL

Hivd (T 1845) SFT UfafEw ome 991 I9qE (99 1856)
B A9F & 9 HINT o UHOEEeY I T 6 S
AITeR] T SAwETE S S FEe § Aveiad g = gl el

2019-20



FHEMF TEAEA : %9 AYAYT @i 79 d6
HeHg=® JEY o SOE® (951 & (9w
q FEE TET ® agE w9 5
12.2 =hET ) SqHarr
R Afireel # swrsfre

12.2.1 wETes FTeRl @i ATHaAr

FIE HIS &1 Hiws ATTRISA! & 1 FECE
il & O F HEAGH 3T AR W & H
HeET B 1 Hamal [0S TS 3Nfoaw 5
Y THEH-4 H §99 99 o) A9 T8 0 W ©
FEA Hi A a9 S BH HEEAEE AEY-
fmin = ToEE T 99 s 3N p FYE F
H&H( (Hybridisation) & 319W W T941 1 Sl
#| TTE 9F 9% T T W9 (CH,), TEH (C,H,)
a9 whisd (C,H,) & WA AH B SHiaal Bl
TEA WA 5/ fAffE w99 sp?, sp® 99 sp A8
FeR w1 TeEa ¥ T R ST 9 6

ww fdt A § ey g w s
et (sEy-ame) w uwfad B 21 sp GHi
THE | s U ATE B o BT g8 ANHH & FAT
Bl ©1 #d: sp WA H%E sH Hd MY sp?
Hhild ®YUH R FHidd @Y &1 a0 Ffus Fme
99 #ifE GEEAE B ¢l spt el wEE
sp T sp® WA FUF o HAGH w6 ¢ &W:
THE W9 9 AEY H wEE aW S-S &
ATl Bl &1 WEO & UHadT wEA wl e
FOTTHA H] AT FE €| FET T T
FYF Fl s TFid 91 W IHE [99q BOHEA H
fe #1 THT 1 3: sp Gwid vuw (Faad s-wsfa
50% ) sp? 9T sp’ HeRia FhwI BT A9 Afaw
fo[ T B ol Wia wEm! w1 e T
HEOHEAl 1 AHE wEE A o Siah a9
T T W TSa 8, T 9uie st uweT
H f T 2l

12.1.2 ® 3NS5 & 9 IO

n (WE) @y o FEm 7 5 fead WA &
p HEE T WEFIG A TG T9E SATaeEnT
% ToT oT=wa® &1 3: CH= CH, 317 § 597 T

335

TE B 90 H B Aiedl 56 A9 % Ua® @Ed W
T p- FYF TAFIH 991 A & a0 & odad
1 §1 TF CH, %1 38l & 9% & Y9 W p- SHH1
% Ffumas AfverE § @ 3 w9 21 He:
(C=C) w1 fgamad o =W SR 5o wfaarad
B 9 Bl on AWEY W Somea SEnEy AEE
THME % 7 o S A A (5 i o1 5
T Y AgAFETEE A | e e oy e
FAW ¢ 95 SEEE ATGEmHS o (010 soEel &
A | I O

F]|EIT 121
fefotas smEl § § va® | Fedc 79 =
Y §2

}.1
(%) H-C=C-C=CH-CH,
(4|) CH,= C=CH CH,

L
(®) oC-C:4:cC-H:B:nC=CL: xC=C2
(8) oC-C:3;oC-H:6;xC=0C;2

TR 12.2

e Ffm § wew FET W "
ST T 57

(%) CH,CL (|) (CH,),CO. () CH,CN.
(W) HCONH,. (¥) CH, CH=CHCN

E!
(®) sp, (") sp”. sp. () sp, sp,

(%) sp’. (%) sp’.sp. sp. sp

FETOT 123

FreAfeas il § S 1 G e U
S F AT w E7

(%) H,C=0, (@) CH,F, (1) HC=N
2l

(%) sp” g% wmEd, FwEviE T99q.

(|) sp’ H%fia ®F, SqeFasE, (1) sp’
Hfg F, =l

2015-20



336

12.3 =HTETTF AT =0
| T =T

12.3.1 qui @uiva d@9T ST
HiEATHs 99

wEE i % e g foed # &
Tafml B 578 3o fafiel Tee-—s=T sty fg-g=,
o1 #EY Hi{gT (Dash structure). J9d HEAT
(Condensed structure) a9 HEY & §i=F7 &
o @ (~) BN eI HeRdE e H
AT TEE WEA W0 &1 A HEdl ol S S
= Sl WO S 59 hiad 5 o) TEe
Iy, Teamsy AU Y wEY: T Y
(=), foom T (=) aw Taorg @ (=) 57 <9
m%Jﬁmﬂwqﬁ(&#—mm g, ToH,
ToeE afE) W SN UEE o —TH # A
fagatl (..) SR SO SR, WY FE-w O 6
W OEE Bl @ UEA (C,H,). THH (C,H,). TR
(C,H,) 7= H¥Aie (CH, OH) & S{=cA® 31 &l
Tt el 2 Frefon T = 2 0 ST
T =1 ‘qu #Ees 59 (Complete struc-
ture formula) G o e o

I I H H

u-(::— ﬁ]:—-H “u:ci
H H H H
TE Lind
H H
H—C=C—H H— c:‘ D —H s H— 1%‘ O—H
H H
TTEA HEATA

T WA ® T 9 O AeadeE saEy
FI TS 991 UF WA °§ 95 T9F T ® SeH
Y ferast 3@ T=0 91 TRE ° WEEE w1, 9w
o = o B 59 TTa 9 )  HEE S
ga' (Condenstructural formula) F8d 81 &d:
A, THH, THEA 99 HUHie B 98 WER Toar =
T T

CH,CH, H,C=CH,

LCE] Lis

HC=CH CH,OH
TG AT

HE HaA

76 WhR, CH,CH,CH,CH,CH,CH,CH CH, I
A i Tt ®9 CH, (CH,), CH, 5/ w=i¥[ fw
o HEal §l TH S WE @ % fow e
I A T ® e w0 og shaw e
w1 T A 56 SE- = W 59 (bond-
line structural) ﬂﬁﬂé’lﬂﬂrﬂﬁ_@ﬁ?mﬂﬂ
&1 foran =, afew FEA-SET = B 2g-Ter
(Fam—=) T@iei B S S T el A,
TR, AEE Seans e w1 fae w9 foar
= &l f W e & A (—CH,) W98 37
mﬂ'%{ﬁﬁwmwm?ﬁwﬁ
T B S @ 39w WENE w0 S
HE B, S AT GaEwAl ® I &9 % e
AETTE TESl=H § FAEET 31 71 S5
(1) 3-Hfumetige & Trafaiga =9 F 3 =

T T
(%) CH,CH,CHCH,CH,CH,CH,CH,
|

CH,

M
) % S
L P
Hius w9 i €
(1) 3—FF=EEA W S9A  TareE wWie
(%) CH,CH BrCH,CH,

(=)

(@) CH. _cH,
Br

(m RV

Br
R A § SEE-TE T SH W S9iar =
Tl B—

HEFAANA

2019-20



2018-20.



138

HE HaA

H:,E\ CH,

(=) H—(C—C—H
/

HC CH,

12.3.2 =rdfaes AR @ taras 93

TS T HEAE Al % e (3D) 59 F 39
TGl w1 E T = R SRR S
= Fafadl s & 2w % forg o 9w 29 99 10
1 SUFE R S # S g § i 9w I S
1 w9l 8, S BT o 97§ 53 B S 9 T
3 29 = Tomda famn 4, siiq =59i% & 0 99 ol
AMY W SO ¢ HOS % 90 ° 5 ey
| @ (— ) GR W e s v e 120
97 vy w1 T o S T #
i
w0 )
b ey
H \h—xﬁ
B T
(WY TEEF FI )
fa7 12.1 CH, & 39 7 39 97 797

12.4 wHrdfaa iR &1 GieETer
FHEtE A F1 9999 92 WEN S 9ed 5
HEA & TV 5% SO o AR W aNEd S
HETEF B A 2| S A H) O 91 W I
R il fEa T e

sl A
e T (1)
=W W HY e S
T T i)

I l ]

|
I I |
AT AAAEE AT
i

snfoees wise
FEER SVE H ASE ARG S Dise #
W | OEl-WiG wEE W @A 8 wREt W
il A1 A o 94 4 Hisn 9§ S90ed 9
| AEET; 99 SR % e wisel = 3
Tm = £ (1) S, =9iq s=rm 9=, (2)
iy T e, 3T s AN BE1 Hie o (3) Y
Torfem, um 2arig T el $ESF Gise I
T el A=l 1S9 #1 TS g e SEn
| aE HisT 3] o TS o AEN B A
w0 w0 A=Y w1 9T SuW g1 =i o s
Hize § Y G TE-SE H e e
e AW F 2w ¥, wain few wee = T
1 g g (38 C=C) =i z9it & fow fzw
= T T fi v = 9 21 SRk wisa
o H T F i s =i e s
¥, 1 U arstEe e 9 s o 4 5
Tiew ¥ Y T S W #) 99 3m § a6
TEN B W W SEeT i geihe S 6w
Hizel o wfofEa snvas Hise & o0 B

miET F1 F9a fHa = T 2
¢ ¢
5 & o
< >
- \ L

i e 5ies

fax 12.2

2019-20



FHEMF TEAEA : %9 AYAYT @i 79 d6

I arashig 191 Taga SEen s
T ATl w1 Uferkfes (FEE FifE) o 5w S
#, T iten =1 wfiEe e 9w B B SE—
CH,CH,
TE
CHgy

EHH_ C‘H — '[: H o

CHy— C —OH
Listice e
O =" o7 98 *Een 9= g9eig s
(=) ufemsfaas diftrs
e (UfoThes Swig) A § wET
5% % g9E%F (Homoeyclic) 569 99 21

v o

WTFAIT  OSeREEdad A

FH-Y T H FE WA % AFAoiE 359
A SIS TaTHEEE God 9 2| S2REg e
59 W o A W Sewd

g

oy
TIETEEA
4 uferkfes DT & F9F T TOEE wiEE
w2
(=) unfifess ifen
Wifew i ww favm vwr & At 8, e
famg o a9 e 13 ¥ fawn 9 s w01 7

339

HHH A9 W@ daiEd 9w A (AEs)
wimfom & tfewmsies difm & wEE s
it w1 9o ¥ fows WA & wwd 21 0 i
W favEmE WEew 9w wE W 8l 5
sl & Fo ITEE 4 T
dfizs dgdEE  Fifw

0 g @

Il
8]

e
favaamig oiHfes FiiE

] U
s SN I

T AT & S Tl & SN W S
HfEl (Honologous serles) ¥ aiiiga f&al =m 21
12.4.1 ToraTeres |vE 91 Wi 998
fortit FH A 1 wEA SE § T8 WE0 9
TN w1 6HE, | wEE A H Ao
TEEAE T % T e v E, e e
qlm'ﬂ"'ﬂﬂiﬂi{.ﬁ (Functional Group) ﬂﬁa‘ﬁlﬂT?&l
IR FESiHET % (- OH) desens o7
(- CHO) wrEiiadieis -598 (- COOH) anfz]
12.4.2 waRE Aforar

fafer= framm a9 o1, TendE i 59 © 355
Teel ®1 ‘5 (Homologous) 84 €1 HIGE S0il
o Haedl I U WA T A W A S S
¥ 5% FETE HEHE & FAEE ¥ 999 - CH, TR
H1 S B B Wi A w ®E HehiE A

2015-20



340

# T @ g9 F-Urk, Uowh, deend, tfewa
HH TeEEl

o Wi wYa & % e A F 5w aium
T i -9 wedems (e ) 998 .
T TEfETEE AE TwE w5 e
12.5 =Tl ST S AHYE
THEME TEEA oEl mEeE AN § Haed gl
ITH] T TEEF o 070 S o IS i O
Foain T i @ T 8, T sy,
(IUPAC Internatinal Union of Pure And
Applied Chemistry) fafg %8d #1 T8 goafeum
T T § SR % A w5 IEw 5§
wegatd fea T B, T9eg v 91 T o st
<AifiTeR % A9 % AR W IEE! JEE 3090 6 HH

FEA M. sl 3 © wEE 9 w5
9 39 Hid uE T o aen W R S
a1l T=EemE— THfw o w1 AW Iue Hew Tl
¥ U 9H % wRY 5T T ) o |9 g e SH
A HE W A CwiEw s’ i e, = i
=i & for ©if= v ‘wiEe’ (Formica) &1 7%
AE TRE €1 4 ¥ (trivial) FEET FEET (Comi-
mon) T HEed ©l S99H §94 | 9 %9 9 @
T A 5 S B SEErmd - e =Y 9@ W
WA W 0w A B9 Gy, T (S w1 AW
‘Tm ] $oi (Buckminster fullerene) T8 771,
il SHHI AFHid HAedial 4= (Geodesic Domes)
u oo 21 was @i agiieds o
FHaEL Fol (R. Buckminster fuller) 5 5% TR0

HE HaA

=94 Yl 9 AN o HaY § ARG H, T
AF WE Ay S T o) T TR W T
T A TE WEvEE w99 § $9 S
HifieRl & | A ARE 12,0 7 FE o E
12,5.1 MG U wHl. ATHHTOT
Tt S AT w eIty 19 51 o o7 g9
TESEEA a9 39H 9 AT SR &1 Yean
FA BT ) A= T T smEm w5 S

T BTSSR oh AN | S99 Jae, Sae
T EF ] WA Hieh adia® AN @ A
S R S WA ] el A 991 B
Af ‘FESEET’ weod Bl wET-wET T
AETE SRS &1 W SEeEET wed ol 1
ZifreEl #1 G99 491 % goTared IUPAC 79 &1
U+ (alkane) ®ed ©1 9@ 99 99 ‘HTEA
(Wifed : foifem, SRR, 9iq e feamie) oIl
FHIH TEE®ET § w9 § TH TS wEA-®Ed
feamay 1 faaEy =6 2

E e

wE T OH
|CH.—CH — CH,— CH—CH—CH, |

|
o |
T mmmpm
HE

12.5.2 S = TUPAC M9t

el EegE EREEmET ¢ B9 S T %
Hiaid 39 AT o AW EE SEe-EET W
S &, f5er o= § U (ane) 790 59E T

Y 12,1 6 WS AR G S 'Y A

#ifirw A AN tfirs A AW
CH, ECE CHCL, FAEH
H.CCH,CH.CH, n—=gA CH,COOH uwiE 3
(H,C), CH CH, A=A CH, T

(H,0),C =S C_H,OCH, AT

H,CCH CH,OH n—gife Teiee C.H,NH, LR RIE]

HCHO kit C,H,COCH, THIEF A
(H,C), CO Wi CH,OCH CH, ufers aftre

2019-20



FHEAE O ;B9 SN HEia 79 s
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F9 Ufvhol W6 &% A9 o &9 1 o foe 91
#1 w8 et 1 Me, T ®1 Et, Wfte & Pram
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T ™ T

CH,CH-CH,-CH-CH, CH,C-CH_-CH-CH,

4

2, A-EEAETY= 2,

H.C H,C -:|:H3
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forad w7 SMEHT (1s0) 3 9211 (neo) yder=T =i
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A Aifee, 99 SR | wiewrd w6 5

GH,CH,
0w 9 B 7 B 5 I
CH,-CH,-CH -CH_.~CH.-CHICH -CH-CH,-GH,
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A S T -
(=) CI‘L‘EH'GH;'CH}'EH'(IIH -CH,~CH,
{lllrl,.. <LH, CH,
2, 5. 6. ZEAETEHEE
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aﬂaﬂmﬁﬁmw%—

_C' _'_ J = ;’0

B

+R 39E1 -R ToEE ORI Y S9iHa
TH A%E WiE-agE e e

HE HaA

+R :- =, OH, OR, OCOR, NH,, NHR,
NR,, NHCOR

-R :- COOH. -CHO, >C =0, -CN. -NO,

st Tagm g siy= =% FEE | wwia
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&R 12.19
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Extraction) F8¢ &| 30 a6 | I Goma® &1
IHENT AR-AR T B

fa 12,10 st Al F=7a 7 5 AT
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‘i’ (HESET) ¥ H UE e Sy
T €, TaEE S A W oOeE w5 9,
el 999 & @EE] W UEE B 99 AR w
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ar T TSl w 9HE T o o e T A
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w{ fom = 21 T WiEe S SYE 29 8 Hadl
3| sE% R fer ween ¥ § I faoes,
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C.N. S 791 X FEf® 9 § 39 7 £
Hifeqn Ao 3 W HE99M & A =0 % WY
I W HISTH WEEE SeRES 991 ToEs =i 3

.5H,0

e 96 £l 56 Trewd @ ‘wifeTw " e
(Sodium Fuslon Extract) 54 &

(=) -ESI= o1 T

Hifeaq He FeRd ®1 WA (1) 9092 & WY
s forE W GCHERE @ 50 I
T = €1 WieEE =0 (Prussian Blue) 1 &1
T AR w1 S e w2 §ifemm
HEAEE A (1) 9ehe & WY AfuEn w5
Hifsqq seEETErsE (1) 794 ¢ 97 9o
I WY WA F W TS AFA (1) A (1)
Y Hiwiga 7 = 1 98 Hiieaw semEtEthie
(IT) = |18 Fafwa @i 3 (1) SeaEEtEihE
() (FFTEEEES) 39 8, o o v =
T 2

6 CN +Fe’ —[Fe(CN), "

3|Fe(CN);]" + 4Fe" —— Fe, [Fe (CN), ],
A =
(&) TRt = Sy
() Hfsgm wmweE F=d % uEifew = 50
el # oe UHie e W AR e
ATFEE W wen HEEd &4, 9 906l @l
Ifeaf &1 7= =6 B
S* + Pb* — PbS
T
(1) HifSTH HOeH R W HifsTH AEagEEs o
|Y AYHT F W AT 17 1 7 T
w1 I9FHfa = i B
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FHEMF TEAEA : %9 AYAYT @i 79 d6

s* +|FelcN),NO|' — [Fe(cN),NOS]"
E
HEE AN § AR 99 §eR — S 6
e YT ®, 79 g 9EEEEE 99 R,
St @mEE  (Il) Sk % W19 TWE S 9 9
HI W T U1 S09 Bi el I SR
Al w1 I B % S WA =] 1
e = B
Na+C+N+5— NasSCN

Fe™ +3SCN - Fe(SCN),

@ W Yid o
4fe Hifsqw &1 ATy 7= &I Hisgy aeE o
o =i 2, @ WiEES a9 SewEs A °
YRR ST B oS B 3 S wH
HHFE T 29 B

NaSCN +2Na — NaCN + Na,5

(1) EFrET = g
Hifsgn d@mo fewd & Efew 3 50 Sied
w1 309 foeay g2 foeE o B 99 FEtEn
TESIHNES | Tavg vad HaBT T w39l
Fl, AAITTT wEgiFEs d Aed-Taoid Ui AAET
AHA ®I U & T A9GET eEgieeEs °
FATeE el SR AESE w1 S9EA w1 9 2

X +Ag — AgX

[X=CLBr=l

4T § EEeE SYa WeET R SuEiE 5
=1 el 9 3w Wy & @ Tifemm e ewd
F| TEfEH I & WY AN S 8, A% WEAEs
U HOHESS Tamted vl =Y, F=9 4 305 o=l
& THTR T2z WA F a0 39 F
(9 ) FIERRE = G
AFEAES (Hieg0 WaEs) & 919 WA &1 |
Jifirs | Sultyd GieRE, Wivke § et B o
# faoiae w1 EEE 3 o WY SAewet FEE
Hiterez faem W Wem T FYaT FEET 999 8, S
TEERE w1 Iyl %1 e s el

363

Na,PO, + 3HNO, — H,PO, + 3NaNO,
H,PO, + 12(NH,), MO +2HNO, —
FHITA A
{NH,)..PO,.12 MoO,, + 2INH ,NO, + 12H,0
FHIEH HEGETee2

12.10 WA Tavergor

FEH WE H AEEE faveT 95 sea B,
Fifh 0% 50 WEAd ®EAaE A H Al o
oA Wiae w1 i w0 ) 9 a1 § Tee
¥ 9% 9% © 1% al & So9H Wiavd | il o
TETE T T O[S W 7O W S 2

wEE diE H I9Egd faig= 9wl o
Wavm-Hai= = R FefatEs fasih = amfia
faferat 5@ fman = 21

12.10.1 HMEA AT TESIAHA

FET qY] BESE — A dwl &1 Ao UE 6
W EW TR S B e A 1 T 5 #
FiR () AFEs 7@ A= & e | =S
W FEA A TR B9 TG SEAEEEE 99
=0 § i B 91 2

CH, + (x+y/4)0, - x CO, + (y/2) H,0

I 61 & A T HE o 0, HET ®
fiy ehiowad woiUEsg® U 5o § & waiied &
= Bl 59 AVt | SeT o5 U el | 9iE sl
sETTEE e § (B 1214, 79 364)| Sfewam
FANES a9 TeTVEH TESES fauEAl & seEEEl
4 gfg ¥ &99: 99 99 5 SEAGHES & ge
A B 61 B ST A 99 SEaed &1 wiavad &l
TET # S A

o FEfE AE T A om TE AN
FAE A a9 AT SEAIFHEE % GeEHE BE:
ml?{ﬂT rngmq'?fl

12xm, =100
a:‘ldqau‘luﬁmﬁ=44mz—
¥

3 . 2= m, =100
: - = 18xm
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FEET 12.20

0.246 g FHEEH A® o 1 w67 o HorEaET
0.198 g H1H- SESHEEES 99 0.1014 ¢ =ef
wE B € A § e 99 essed #

WiTeTEaIE =1 O St
Bl
: _12x0.198 X100
RIR 44 % 0.246
=21.95%
_2%0.1014 x100
TR T WA= 18 x 0.246
= 4 5RO

12.10.2 ==
RIS o SO 1 5 fareEl B
() =3a1 =M (Duma Method) 50
(1) “heale] A (Kjeldahl's Method)
(1) =7 fafYy : ST FEeE 9w
ERATIEE & FaET § FW AGEEE & WY W
T T G HE B ¢ A 991 SIESTE wE
wH SRsEEES UE W | uiEfd 8 9w 8l
C,HN, +[2x+y/2|Cu0 —
20, +y/2H,0+2z /2N, +(2x +y /2)Cu
HET °IAT ° 9 G2 AFHES] ® TR B
T T WEle &L A § A9=ge 1 el 9 8
T WER W T AA w eegiess ey
& wofid foedd W UmA w1 o =W 8w
SRS TV FIESEE 5N SEviied 5 =6

= cacl,

o7 1214 7 797 5125197 71 3WFe7 WY & FFGaiW & Foaey o9 9] 79 wE sEaeEs U @ 5 | T
FHY: T SieaTH Foiues 3t TR eEsivEe fAaad o SEving Fe i 2l

KOH free

T I52r= FnieRy i (Graduated Tube) o S
am d whA B 9wl (T3 12,15, 79 363)1
H T T A % 559EE = mg
Wh 52 1 AEE = V,mL
FYHAT=T, K
HAE 99 99 7MW (STP) W E=EA &1 AT
_ RV, x273
760 x T,
(w6 =5 99 Vml #)
P, 91 V, FH9: EE=A o w991 S 2
P, TM, faaW =1 A F T &, AgHsend 59
A 91 ®1 P, %1 96 6 He 5 W oAy = f—
P = agAsEE "E-=cid o9
STP W 22400 mL N, T 5591 28g ©

28xV

#Ad: STP ™ V. mL N, &1 5=HH =§-2—4'Eﬁ§

28 xV x100

AMEE=A H WA =
& 22400 % m

a0 12.21

TEZi=H A w1 =38 A F 0.3 g s
=ifis 300K @19 991 715 mm 5™ 7 50 mL
2= wa £ A | g2 % W w5
Tl FifE (300 K 919 ®/ Seig 99d = 15
mm )|

B

200 K 9 941 715 mm W TS 5= &l
e =50 mL

Hfa® 59 = 715- 15= 700 mm
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fa 12.15 =50 &) F® e & CO, 39 F1 F9refa & Culll] 3F91ES & W9 TH F14 W e 19 509
gidt &1 dat & frsw %t 2 eRslEEE ferr 8 @ vEiled e i 2, w8l CO, =i & wm & o

FrgzlaT FT AT AT o i 2

273700 %50
300 x 760

STP W =1 #1 agad
=41.9mL
29400 mL A== %1 STP W 97 =28¢
Fd: 41.9 mL 1 2= & STP W 5=29H
_28x419
" 22400 °
AT T Wi
_28x41.9x100
22400 x 0.3

@) “esia fafy : =8 fag ¥ e AT
w HiE HOHEN® S o WY RE T6E S el
FeREET AT T AR, FEET Sehe | TR
B Il € 79 e 3 T i Sifcad eESieuEs
% I & W9 TWH HE W S g9 el ©,
o8 WA HeHiE o fEeE o 9 AT |
FETITET 1 o7 9 6| AeIvE, At AeEi
S W G o A Taerdd g AEea S o
e B 3 T SAAYE A S AT % 9 9
o= & A= A ¥ S % WY aifSEa 1w S
= W w2

=17.46%

wrTTE A + H,80, — (NH,),S0,

_ ZEOF , Na,SO, +2NH, +2H,0

2NH, + H,S0, — (NH,),S0,

T o6 FEEE A & 5eE = mg

M HieRaEr H,S0, &1 T3 79 #@9 =V mL

FFRTE H,80, & S99 B 95

M Hiewa % NaOH &1 af&ad = V, mL

M Ao @1 V,mL NaOH = M Hieial &1 V,/2mL
H,S0,

M HieRal ®1 (V- V,/2)mL H,S0, = M Hicial =1
2(V -V, /V,) NH, TaeA

IM NH, foe/@9 & 1000 mL 5 397848 NH, = 17
g A 14g T

IMNH, fao= =1 2(V-V,/2) mL =

1UxMx2(V-V,/2)

1000 B
. _14xMx2(V-V,/2) 100
BEEERE R GEGTI i =

_LAxMx2 (V-V, /2)
m
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+ Him HaS50,
+ Cnsoy

L—\ =

AT (ShesiE WeE 8 THE wE)

HE faaE
-.-‘ i
a4y ]
L b |
Hult=a T ® .
T #TEE + NaOH

[l
==
wmm—r;’.tl\J

TR 45 i

—0

fag 12,16  Shosll Mr-TRziaTge A ® @ GeEis A5 F Y TE T W AF69E ehe 990 8, 5 NaOH
BRI AMYET T W FASW g w40 2| 50 9 F & 0 JET § SEe A S el

AETEE ARG A9 UH W AW e §
SqfeeT se=n (SaErmd—TaREn) | Sesio &g
T TR BT, i T Rt § A G e
w1 AHTET TR § a5 & 99 B

=IO 12.22

A AHT H Shesie @Y 5 0,5 g Wi

H HF s 10 mL 1 M H,50, &1 S5

F 21 A § TEaea w1 Afaeed 99 w1

B

1M 10 mL H,SO, = 1M 20 mL NH,,

1000 mL 1M it o sufeum Tegi=m

= ldg

#d: 20 mL 1M 3@t § sofem Tmeem
14 %20

~Jooo TE

3d: TESIEA I Aiawad
14x20x100
~ 1000x0.5 =50.006

12.10.3 Ewr=H
itam fafy : wEl= gifis &1 fafr=a 9 &
FAT TE (FEN FiE H Ae0) A ol et
qigee w1 IUEAld § HYH AEE® F5 o WY 9250
# i fem = e (5 12,17, 99 367)1 =f
T IFET AT a9 BESET 5 THisafadl § e
FHT SEAGEES a9 W6 H A B 9 6,
At eoire 5 fHea fenss (AgX) ¥ ufEta &
S R FEUT W O qEE o A4S A o
il
H T Hifs &1 5599 = mg
s AgX &1 5 = m, g
1 Hief AgX § 1 9/ X %1 =561 39w 2
nygﬂg)(ﬁé?l‘ﬁ?ﬂﬂiﬁq‘?ﬁ
_ X WHIftEE FHE Xy g
AgX 1 FATvaH FoAAA
teti=a =1 wfave
X &1 WAEF 70 <m, % 100

AgX ®1 FHiva® 59AH X m
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-
/
| W]
L]
.
2
FaH
THE HNG, l
AGNO,
rifrs H ,é .
= v

a7 12,17 070 Y- SriraT FrEAE A 5 e
g2 FI ANET § FYA AeE T & WY
TH T S e

FaTEIor 12.23
BT % e W1 e A ¥ 015 g
FHEE AE 0.12 g AgBr 3 ¥ A §

'
AgBr =1 #nfvas s=99H = 108 +80

= 188 g mol
188 s AgBr o =uitsg 7= =80 g

_ BOx0.12
0.12 g AgBr ¥ Sufead #HE = _1%5_9

80x0.12x100_ 5 ceg,
188x0.15

AR &1 AT =

12.10.4 WFHT

S o | wEeE A0 ST A w6
A F ST WSTH WoHES & WE TWH
W HeHEfE 7 | Tee Awied o o e,
AFFT Foee & o fGogT = afaes e
Y 9138 To%he & B9 ° S0Uid w1 wd €1 99T

aey

% B, o9 3 9@ % 799N o o #1 9
Hehe o wAM | HOR( ] SAeEdl @b S o=
TR 2

T T ford T mEE G0 W RS = m g
Fa: AEH Hohe | FHAH = m, g

1 e BaSO, =233 g BaSO, = 32 g #¢H

. _32xmg
BaSO, mg # ﬂﬁzﬁ mﬂ;ﬂl—n—zgg
: X %
i 233=xm
FEETE 12.24

weH] wwer H 0.157 g wEE d0m |
048123 g afg9 Gohe WE g3 A §
HEHT B WawE w67

'Ol

BaSO, W1 a® 5o9A = 137 + 32 + 64
=233g

233s BaS0, ¥ I9feE 5e%t = 32g

0.4813g BaSO, o Sultyd wewt

_ 32x0.4813
233
- _ 32x0.4813x100
i ~ 233x0.157
= 42 10%

12.10.5 WIERRd

& WY WA F1 W I9H 30T FISRRE, HIFEH
He F SaEIEHd B AW Bl 5H SEITTAT 990
(NH,),PO,-12Mo0, % &1 § &5 Gl % o .
HAY FHiEHIAE 30 H HAeEm A faee
MgNH,PO, & &9 ¥ 9dfia f&ar =1 9% ©,
fomeh waer § Mg,P,0, W &l ¢

a7 foh FErE AE # FE =m g #K
HHIH FEREC=E = m, g

(NH,), PO,-12 MoO, 1 Tk 5597 = 1877 g 71
Slxm, x100

BRI WO = o

2015-20



aG8

i HERRE ® Mg, P,0. & ®1 H siwer

Si : 62 xm, x100
=== 17" "
o =Te 1, FIERRE T WavE %

=&l Mg,P,0, &1 et 75981 222 u, ferd 7
HEE TS W FA9H m, 99 §Y Mg,P,O, W

TAE m, 99 Mg,P,0, Ftfs ® sufeaa =t
HTERRE WHNE @ 5oEA 62 B

12.10.6 ST=TAA
HETTE AT § ST W WY S T e
yiavmd (100) § | 59 o0 &1 Afavaaen & 3m
F U] H A o ST W AW e
Frettoriias fafa |6 W fea =1 wwa 5

B 1 i T 1 Rl e o s 0 o B
W WAlE H THH W% SHied w1 Sl el e
Tfed o0 TETE TR H W09 ®i6 (Coke) W
Vaed w1 W T AET wET AAeiaEEs 4
uiEldE B 9w ¢ aevEE EE e wm o
FEIEH T=EiEEs (L0, & Weied ® W wEd
HRIATFIEE ®iE SEHAIGEES § s 8 w6 ¢
AR AAER St I Bt 2

AR ==, 0,+ 34 1T SR

2C+0,— YUK 900 |x5 (F)

LO, +5C0O =L, +5C0,|x2 (=)

HE HaA

HHHI (F) U6 (F) F H99: 5 09 2/ W
T T (F) F 39 CO F A FEHE
(@) 4 7o CO &1 951 & a0e] 1 WEH T4 ©
o s & Fihelt Siiad=H & Wodw S 9 = A5
CO, W &l 57: 88g &7 SEaiaaEs A o
THweil 32g HAlF== 1 W= sl
o i wEfE A % 55 = me
I9A A SEHTIES F FHEE = m, g

~m, g T TEAEEEE S2XM o giwie @

_ 88
e 32 xm, =100

z & p X
<. i F e B e =g

SAFETAT o WavE H1 SEe AEEE ®1 85E
{9 S T o

= wEE A 0 g @ e
TEAIC dF® & HeEd | IS4l ® e (TEE)
T SRt WA £ AR § I WA, SRerE
941 AEee ol @ e CHN @@ fovoes
(CHN Elemental Analyzer) ¥ %74 ] 38 ST{9 8
Ty F1 HEE " (1 — 3 mg) F ETEES B4l
T 9 g9 §99 4 37 a9 ®1 Wave A W e
=l #1 59 Tatudl w1 fasga fae o g % W
q W &

AT

AEEAEE AEA & R 9 B a0 S G e - S goen fas 9 56 e
o w9 famm e SEfs 9l © seads smEdl w99 F SEE WET S Sy | T
fFm =1 wwm #, fous sFan S 51 G050 sp, sp G99 Sp A @ 81 A wmue: 99, e
T UEEA ¥ ST w1 56 AEUN & S9N 9 B89 #1 SqehedE, THiE 1 aEh oY) EE
#1 T gt = ore e o 9Fa 8 FEA # sp $YF A5 & s $9F F Y A0 B
FTEA-EE A (C — H) e (Famm ) swey == 21 56l o0 o A & sp B W SiasaG st
HIET-ETE ¢ FEY FhG w40 21 9 Feean S & JHsi pahs TeE SiasE gH W () S
T 71 HECE AR ® s WG 5SS R S 6 A A0 ey g e

TH B B S = #

FETE AN H 3791 G0 AYE AT 998 & STHR W S 9 W g% ] e
e v fatee i ¥ 5 Us W O WEE w1 9E ©, 5 9 o Gies 1E e o
w1 Frafmn a7 et A 1 A UPAC 5 =9 e el & sman w1 B = 21 UPAC
AHEI W AW A WS o 4tS o deaad | Yg4 A # ars =9 ° e e gl
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TEH TEEA ;9 MYNYE EE 98 T 369

Ay ANED 1 TR 9 B AR S Aty ST gl 1 5 wE S |
ATy -Taeer 7 AEE-TE S | geedE SEY w1 ety am weiey ol | 6w v
o T @ STHSTEE S SRR T A ¢, wEis ane faeer 9 ge qee 5o o
1 famis-famem & wram @ oo wete afOfEaEl 4 ToeEe S MTHEERT 9 SR T w0
A0 SHEZITEE] SAaETE W T &) YT, SR, SerERe au STeEe e e s
ey w1 ] feefal § qEue 300 F H gEe 9§ A |, R e O S S e
W e s = seEA W e I A9 W ¢ SEeE AT & 9l TR T — Wi
sifafean, dwem sifafean, fasmm a0 wiEm afafw

= B Wi T Tttt S S, seEe i [ Fream it & U o stas i
il F 3t 9% STefE d1 AR o JEEE 99 T o To SN U i ST s
158 51 9 o wiiea S W w6 Sameer EEEwl am e s st s
FteoE o A = IEaEl & 9= Stame o A ¢ e S § e g i s
v % T e o Sl W R e g w1 i w5 v S § 90 S o s e
Ffiea aval & Faton o fou sae o faveor fea s #1 Siseem, ae, deie aul HiehiE
S Y 50 4 AW ¢ S aW 5seE $1 T6eH T F99: T ShAeEss 79 59 § g
A 1 A 71 TGEEA T AT S0 N hesie] Al 5w el wi e =i gan
S F | HeET U TR H A e a9 SRl 3 § SieEisa b i S s
#| FiwEia # afowes o Sfowed § 9 3 T w1 ghemas o 9 w1 SerE 9T 1 Sl 8

HETH

121 Frafatas A 9 geis 6T 10 S50 A0 F0su—
CH,=C=0, CH,CH = CH,. (CH,),CO, CH,=CH CN, C_H,
122 Trafafas smEt 4 o 79 o sy Saise—
C.H,. CH,,. CH,CL,, CH,=C = CH,, CH, NO,, HCONHCH,,
123 Treiertan At & sm=y-tE-ga e
AT Uehinie, 2, 3 SEaiEe =, ve-4-30
124 To=iierem i & [UPAC =m feifeu—

il /\/O (a2 \/I\/"N
(1) /]\/Y\ (=) /><\/\
1 Br

0

(%) /\)k (®) CLCHCH,OH

Cl H
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126

127

128

2.9

1210
12.11

12.12
i2.13

Frafefam A 4 4 == @ 9w [UPAC wsfi & siam @6 27

(%) 2, 2-=ruiyade=T 3ga1 2-=Eofded—=

(") 2.4, 7T-Zeuibesis s 2, b, 7-Tsaiamsie

(1) 2-FoR-4-Afteri=a sEE A-Fen-2- g

(m) ==-3-=r9-1-=ie Aw= =E=-4-30- 1 -3

Frefefas = aewa i@l § 9 990 & 999 9 g9l o S-G9 e
(%) H-COOH (@) CH,COCH, (W) H-CH=CH,
Tr=feian = wui-m #i A=y -G fohay, 9 399 9% S B 998 B, W a9
TEIHI—

(w) 2.2 4 - A=

(m|) 2-wmgiE-1. 2, 3-grzsEEiaaies 0

(m) vFEEET

Treforfean ot 4 frars a9 i

CHO
(=) (=)
vl
H

NE
0 OCHCHNICsHsly

()

CH=CHNO,

Fefafas 4 4 == sifas w7 @ =i

0,NCH,CH,0 #iit CH, CH,0

n-Frem @ st B9 T s S9E SoierE i THE SHEER SE0E 99 S 1) SeEe)
Fr=ifefian A0 =1 Ss- G0 oy 9 ToEAl S gE w1 geE |
=T

(%) CHOH (@) CHNO,
() CH,CH=CHCHO () CH_-CHO

+
() CH.-CH; (7)) CHZ;CH=CHCH,
e a1 RS 0 67 ISmiEied A

Frefefaa wmmn o AR st o fog sifsdst & asee 9w seeeee |
i -

(%) CH,COOH+HO - CH,COO +H,0

() CH,COCH, + CN — (CH,),C(CN) (OH)

(m) ¢.H,+CH, CO0 - C,H.COCH,

2019-20
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12.14

1215

12.16

1217

1218

1219
1220
1221
1222

1223

Fefafian sifafEmed =1 witga wifaw—

(%) CH,CH,Br+HS — CH,CH,SH+Br

(@) (CH,),C=CH, +HCI s (CH,),CIC —CH,

(m) CH,CH,Br+HO — CH, =CH, +H,0 +Br

(%) (CH,),C—-CH,OH +HBr — (CH,),CBr CH, CH, + H,0

Fefatan ol § asm-wETEl & o9 W HEd 37 T 4 wrE graanes 4
S TEETE AU S WO 6

0 5
) |
{ "“.)k.-f" NN
D H D D
\ / N\ /
(=) K,C=C.K HC=L\
H o H H
*OH OH
() I I
H £ —OH H—CY —OH

Treivitan smey faserl = To Soiegia- 19T i 93 Wi 51 S9se 79 9w g
i WHE AT faaare °§ S St Wy w A aiea wee sea o - g,
FETTET T FERIET TR

(%) cH0-0CH, - CHO + OCH,

(@) >=0 + OH— >=0 + HO

(m ,JH_ —=* .Ja + Br
Br

p, E
(ﬂ)©+E —ig

Frfofian sEiFaes e ®1 e 51 961 F0 SH O SoaA- 95T 5iom &
7 Gafors wu Tl g ST sanEn Sifau—

(%) CI,CCOOH > CLCHCOOH > CICH,COOH

(w) CH,CH,COOH > (CH,),CHCOOH > (CH,),C.COOH

i I U S S0 BU SeiiEn el = (Al @1 aie faete Siian—
(%) FE=em (=) 3w (1) A

= A, e e e s, 1 o 8 w1 g e =t Al = s st
s, B = w s A 9 anase § = A 22 faas wifEn
-t - s aaeE

Tl wif Aife o Asgi=m = snwaa = (1) =3 &l o (1) Seeia fata = fagme
W TI-TE IEE i)

Tt wdifier o 3=, Got 99 WIEFTE & e o fagm i fag=n i)
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1224
1225

1226

1227
1228

1229

1230

123

1232

Xy

1234

1235

1236

1237

1238

1239

1240

HE HaA

Y97 el & fagia =1 aemsul

‘g e Fred | el = gl = o faee s e @ 0 st e
i Toemn = 27

A2, AEHT AE FIERE o T0Em = fon difea & @y wEtE A w1 e
w1 T = 7

Fioaas Fee 94 FE F 5 o FEEE F 9T w0 & o U SR o S
Y-FGST T W UF HECE g9 AW F9es ¥ e o W amdiEd #oa
17

1 CCl, Toeat 522 = WY A F1 W AgCl 71 799 =84 37 31 I3 5] 509
HivT TOAEI]

Terwl Tl ANTE U e 1 She S WA St9-1 Hie SESiaaIss i S
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