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5.3 apduni Iasu Inns ¥ (column chromatography)

o = T = 1] e o ow ] = A o
Lﬂu’aﬁﬂle,LEJﬂﬂJENNﬁiJM“lJ‘JMﬂAMﬂ g lﬂﬂ lﬂﬂu1ﬂ3ﬂﬂ°]5ﬂ?‘l'ﬂr_1'ﬁl$@]ﬂu1 Hiogwanea ui iﬁﬂ,u

w N Ve e e ! 3 A s aw . = 1§ ¥ W
ADAHULLNT (COIUII’II’I) IWL‘JUQW’JﬂuﬂUNﬁiﬂLﬁNE} LT‘.IE]“l"I"Ir]fI’[ENﬂ“lJ‘JSﬂﬁ]“l_lr]fl«!qJENP\Iﬁ'iJLﬂﬂﬂ"I‘JLLEJﬂ lﬂﬂﬂ"ﬂ]ﬁ]ﬂ

o W o 13 o
WﬁiJL“lJ'U“U'ENLHNIT[ﬂ ﬂ"IEJ“U'ENNﬁiJﬂ'JEJﬂTlTI as mmﬂmﬂmﬂmﬂaamﬂuﬂa‘mm“n HBHNEA A uilu
Z T d‘. T
“U'ENlfl’fﬂ'ﬂﬁ"ﬁfliﬂ“]_li‘Jﬂﬂﬂluﬂﬁ]ﬂﬂu?’lmifﬂ\l l'ﬂ lﬂlﬂﬂ lﬂUlT“ﬁﬂ@ﬂT{Uﬂﬂ@U S HYATITHANUNA 'ENﬂ"I‘JLLEJﬂﬂQ hJ
A 1 dr.ﬂy 1 9] o T A Fes o 15 o T SJ _ U S 1 =
11«!‘JS“I’[']"N'L!?]"I'L!@"NWJENF]E]@?J'L!W@Q lﬂﬁﬂ’;“}-ﬂﬁ%W l“l’[ﬂ'f]f]ﬂ lﬂslﬂ ) L‘LI'E]“]J‘J‘JTU'E]QWﬁiJ“HiJﬂLLﬂ'ﬁNﬂE]U LA
woon T A 4 1 2 A = woo
AInazatea1iuad l“lJL‘J'E]EJ il 93A3EnaUAg ) 11«!“1]@QWﬁNﬂggﬂLﬂﬁLﬂﬂ@uTﬁ‘l1@'E]ﬂi]"lﬂﬂ'f]ﬂifl«!
=

o el 1) W I | a g 9 9/ o 0 e
EN‘F]‘IJ‘JSHE]‘LI%W@JH@]WFLI lﬂﬂﬂ'ﬂﬂlﬂﬁ“ﬂ lﬂlﬂa@ucl'ﬁ]g h’[af]ﬁ]ﬂ‘i\lﬂlslﬂﬁﬂﬂﬂlﬂﬁﬂﬂigﬂﬂﬂlumﬂﬁp\lﬁﬂﬂﬁﬂg

a

5 o o 1 A w1 Ed Ve o
L“l’f'l«!ﬁL‘lJ'l«!T'N g rlu%anutmm@mﬂ‘ssn@u l Ue 'ENLTT]JWJ'ENL“H@TH l“l’[ﬂ'f]'ﬁ]ﬂll”l 1 lﬂﬂd'ﬂﬂﬁ'ﬁ]ll']’llﬂ'll

SO

= o Y] = T a9/ o o o Y o o =, o . 1
THALRYINUHYTD lll lﬂEJr],G]fﬂqﬂ'L!ﬂ“l‘TL!LﬂLEJE]‘J I Tang wondlwesalsenevilsemnmeinuueavailuday

ol

! o e o = A e oo 1y ¥ o 1 w o I 3w
aIvazuA REgnnu e avalruamenunnuu lﬂ‘i’f]llﬂ'l«! H1 l“lJ‘JSLT’TEJLLEJﬂﬂ’JT"I"IﬂSﬂ"IEJE]E]ﬂ l“lJ v lﬂ

T
3,

s ¥
94AlsEneUNADINIg

aadasinlyld >

&«

| AT

1 7] e R =
A 11 aeaud lasuInng ¥
1.2.3 waanuuazmsnlasualaa
mIudazriadauiiauana1aiy Taena ldmungadwunlsgmnues s A 1ue Uy UanmI dana
1 o =, & 1w o o1y 3 o 1 3 1 - =
31319 Anyae ve § vaznav ualnImenmaad lavnruiavyvesamsesndulsznamais o Tag Wosen
Y=Y =
MnaulAvedIas 2 Usznine
1. eden1amenw (physical property)

ol

L‘IJ'HET‘N“]JG]“H“UE]ﬂﬂﬂ}:Jm RWIEVBIE1T LS "Iﬁﬁl,ﬂﬂl,ﬁullﬁ“l’f

=
]

e 1} 3 & 1 e q ¥ 4
aa3199a la Tag I l¥eemlsznen
g = d‘. = o = I el o) 1 1 =5 o s
avnuvesmInlasulas viegniateaarmaduasdd v e mnIadud wasiavnaves

1 e 1 1 s = ol w3 cf: 3 3 1
wrunsza 18 Tnefurunssapdauvileway drdanszayeeniluduEn o YUINUBINIEA BN AILA

oy (= =] & 1 o e =] wooa 1
NizgAH lll lﬂL“lJﬂEJ'L!L“IJ'L!ﬁ"I‘JE]'L! LLEWN’J"IEN‘F]“lJ‘JSﬂE]“LI“UENﬂ‘JSﬂ"l'}:JENﬂQL“IJuﬁ"I‘Jﬂ’JLﬂiJ LLAYHTIAUBD



S
ar

HagaudTduduaniing Inmaans arned (we.2) 14

[

eE.

wrunszapanaun i u nsasulaaruidenin maalasuedamismenin (physical change) 3

| v o a2 v oA o o = v
Lﬂaﬁluﬁmusmmmi i]ﬂl,ﬂ'l«!ﬂﬂlil,ﬂﬂfluLL?J@Q1‘11QT71EJ§]1T‘J1‘1LT’T1! lﬂﬂ1ﬂ1‘1fiﬂ LYH ﬂ'E]'L!'L!”ILL“iN@]ﬂﬂ'TIiJ‘J'E]'lﬁ]S

@
o o

) . o4 = o . T T . - = & =
“I’[ﬂﬁ]iJL“l’[ﬂ’Jﬂﬂ"lElL‘lJ'l«!'l«! 1«!19TWﬂ’J"IiJ‘JE]'I«!i]S‘JSL“I’[EJﬂﬂ"IEJL‘IJu lE]'L!"I HIDUDUUNADLOIWIASATYUHT NADINANT

a

! o ey A 1y 4 o o A A e g :
wasuwlawilumsazate evalsznevveunas luaeu swmuiunaeouns Ae TwAsunae l5a (NaCl) ua
- AT o w4 da A pudoaw v A Y
azaw i mandswalasasnanimadv ladel¥anuiou isnueanuieouseningia
2. anvaimandl (chemical property)
=) Poym 4 g o = oy o et = = _,& A o g 2 BT
Wuautianensuaasesnyuiomstiu Hnlgisemisaliiumssnyiaviaven)asuam il
q 1 1 Y =1 L T =, oo A @ 1§ 1= a A
a3 Tl ueunszadeg nenesnatatlud e luanz@eiudwendiee lunanmsalasuulagla
o g s Y A o iy = w o_q ¥ A o 4
o A9UU nFEAEAULT R Tautamendasin mawanszaei ¥ asiiluesadiznevvesnizay
H o g 1A & W ] i !
wagudluasviae nanedhudio Genmadasuuilawwuiidimaadsuulamand
(chemical change)
s 4 = = g _ A =1) 1 = o
AWM (energy) tiomnamadasuudasvisvarsluss sumna L widlumsdasuudasms

A o oW A w S m w A s . - ;
ﬂ"IEJﬂ"I“If\I“I’I‘JE]ﬂ"I‘JL“IJﬂEJuLL“IJ@ﬂ“l'TNL‘F]'iﬁ]SﬂENiJT‘Jﬂﬂﬂ"l'l«!LﬂEJ’J“UE]ﬂﬂ’JEJLﬁ'LIE]G]N HWaAIITH W0 ‘F]’J"I'iJﬁ"l'iJ"l‘Jﬂrl'L!

T T
e, e,

o 13 9/ 1 1 1 A e r—_}. = J 9 =) el r—_}. 9 | 2 = at r—_}.
NTIFINTH lﬂﬁ"l‘iﬂ"lﬁ g l‘LI’J"Ii]SE]QJJ'LNﬂ“l.l“lﬂ‘l’[‘if]LﬂﬂE]'L!‘lﬂﬁ’Jl!iJT\lE‘lN"I'L!LﬂEJ’J“UENLﬁ‘iJE] MINDYUILANUWITDUN

=] e A o e

o 1 1 J 1 g =1 [y 1 o [ ) 1 ] o
g Idadumsimasumiv wu ldsn 11 v lawd s lues admamasunGenii wdsnuoan

z i A e (Y] & _;& W op o =2
(kinetic energy) SIUANMINUATIHHIVBINAAMUBD IUIA (M) NUNIAIHBIVBIAIUIEI (V)
|
K.E = g my

o
oo =

¥ = 8 A s P o/ A AT oo A Ve o
ALHH AT (V61001ty: V) EN’E:IQ HWAINTHIAUYININLAZ DT T HIR A UN l‘lJLLﬂ’J“I’[EJﬂNQE]Qﬂ“U“H

T
= =

(] =1 o o o i
wassmAgniay Pidluwdsamdnd(potential energy)

3 o
msnlasmlandinuvesszuy

T o
= o %)

o 1 & - & T oA
¥invedmslasualasimaduiuszuy Taend H3 viane
1. msnlasuaaue
2. MaamIazaiy

3. manalfiseuail

T
=,

E IR o o YA w o W o ¥ R
L'LIE]rlﬂﬂﬂ"I'iJ“l'TiJTTI‘JL“lJﬂEJl!LL“IJE‘N PEADIUWAIITHLNBIVD LD E]"Ii]i]SL“IJuLL“l_I“IJE]ﬂﬂ’J"IiJ‘JE]l! HIDATWAIUY

kS =213 3
Zouf lam

. =} ! ! o 1 s o
1. gan1udeu (endothermic change) iflumanlasnuilasindsnmaiemnnaunadeumdigszuy i

a

= el

T szvudindssmgadu iy

o e a3 o e e & 1 e
nslasulasanue eu e snateilnininatealu leiin
fgRAnN1saza e WU Msazateyed NHACL , KNO3

mafalfiseuail 15U M3 aaeAIves NH3



S
ar

HagaudTduduaniing Inmaans arned (we.2) 15

[

eE.

9 2 I 1 1 [ 1 | 2 a o
2. meAw§eu (exothermic change) fumsnlasuuilasindsaiaemanszuusengauinaaui

T szuuinasamdiad wu
o T e e & e o
msasulasaniue e o111 nanedluii i nanedlhniud g
fgRAnNI aza e WU Msazaleved CuSO4, NaOH
= o o 1 el wd 13 2/
matfalfisenail (U M35uAed N2 fiu H2 1 NH3

»uaanunumslasuaaiug

T
ey
1

] 19 = o Ay S oA A
HITAN 9 3 Nﬂglu'ﬁ‘ii‘1J°]i"lﬂﬁ"l‘1J"l‘JﬂL‘lJﬂEJuﬁﬂ"l'L!Si]"lﬂﬁﬂ"l'l«!g‘lﬂuﬁ liidludnaameniie lanazanuise

o o w i = g ye W w
‘I'HJSL‘IJE}EJ'L!HE‘l“]J‘iJ"IL‘lJ'H_ﬁE]"I'L!SLﬂiJ lﬂﬁ]ﬂﬂ’m ASLEHH DT

NEszineg
WRaINHA 3 Shian &
—.. —'- -
- VD ¥wal . uno
LA T \ J LR Y]
nawm Inim

(deposition)

o o
Nwn 12 LLP\I'L!ﬂ"I“If\ILLﬁﬂQTTI‘JL‘IJ@EJ'L!ETE]"I'L!S

; o - o o 4w ow  ow .| PR

r],'L!ﬂ"liiIflJE‘lEJ'L!ETE]"I'L!S“UEN’ET"I‘J'L!'L! VEHW AN THANUUNYIUDIA Y E]"Iﬁ"liiL“lJﬁEJ'L!ﬁE]"I'L!Si]"Iﬂ“UENLL“iN l‘lJ
=1 o =) s 9/ 7 w9 U = o 9/ EY |
L“IJ'L!“UENL“HE}’J LA LLnE i]ﬂJﬂ"l‘JE]ﬂ“lf\lﬂN"l'L! (E]Jﬂﬂ’J"l'iJ‘JE]'L!) LL@SI'L!“I‘TIW]‘NWL!“U"I?J E]"ILTW]“IJ{]ﬂ‘JEJ"IEJE]'L!ﬂﬂ“LIﬂE]

o @ 1y 2 o v N

ﬁ"I‘JL“lJﬂEJ'L!ﬁE]"I'L!Si]"IﬂLLﬂﬁ l“lJL‘lJ'L!“UENL“Hﬂ’J LASUBDILUITVEATYRANTTH (‘Fl"lEJﬂ’J"I‘iJ‘JE]'L!)i]"IﬂLLWL!ﬂ"IT\Iﬁizﬂ lﬂ’J"I

gandny
—_—

AUNAINY
—

FUAIUNUNTaZAY

J 3 o, et e—_}. U g =
LHRETAZA WU TN AN N4 2 YUADU AD

T
=,

o £ 1 F s 2 2 o 0 = s =
1. wdsam Tageframdn (lattice energy) Aowdsnuily lumstlfvewduandieeniulossn

: @ o v
Tupmzung i]gl,ﬂuﬂ"liﬁljﬂﬂ’ﬂiﬁﬁ]l!

d‘. -~ 1

w w . =) ol Z o -
2. wasa lamidu (hydration energy) iilumaituvesnasnui lsiaiensnmaszying luana

a
o T

o wd wd J = = 3 1
VBIH1 LL@ST\IE‘]N"I'L!“ﬁ‘ﬂ"IEJE]E]ﬂ‘iJ"IE]'L!L'L!E]ﬁ]"lﬂllﬁlE]E]'L!“I_I’Jﬂl,mgllﬁlﬁlﬁl'l«!ﬂ“u E]ﬂ‘ﬁﬁ]llgﬂll lag l‘iJLﬂT]ﬂ‘UEN'L!"ILLﬂ



S
. ar

ANa UM TVTUFUANUNST INeNAFNT 1A (Wg.2) 16

LT} [

Waﬁﬂ’lu‘l’lﬂ’lﬂ@@fﬁfﬁ\lﬂlﬂﬂ'TI ﬁaumﬁﬂwa J'JiJ“l"I'E]'E]ﬂiJ"IL“lJ'Uﬂ"IT‘JaQQHIU lﬂl,ﬂdslﬂl
> udanununshail gisauai
J d'.d. Y=Y 1 T = = :év t& ) = T =
LiJ'E]uﬂlﬁﬂldiJ"nTﬁJ{]ﬂ JEJ”Iﬂ'lﬁ]‘” lﬂﬁ1d1ﬁ UPNUFAUUALLANA N lﬂinﬂmmﬂﬂ“uu G]eruﬂﬁl,rmﬂgmml,ﬂn
= o Sy ¥ = 2 = 1 1 =}
ﬂSNTVQQQ1u3J1LTWU'JqJE]Q 'E]”ﬁ]l;ﬂ'l«!ﬂ”li@jﬂﬁi@ﬂﬂlﬂﬂ'ﬂﬂllﬁﬂuﬂ lﬂmitﬂaﬂuuﬂmlﬂ “ nanu l'iJ’mJSL‘lJumi
| a3 . &t 4 o o yow
Lﬂaﬂut!ﬂaﬂT’l’Nﬂ’lUﬂ’lW LT mumasmmﬂuu1 'L!”I‘JSLTTEJLTJ'L! l'E] “H‘J'E]TTI‘JL“IJ@EJ'L!LL“IJ@Q“I‘”I”NLFHJ LEH T1ITILR l“l’fll
3 s = 9/ c'a :& U r:}. a = wd [ o = r:;.ﬂd! A
UYBDIHIHHLUHE N EA DI ﬁﬂ“l’['l«NHJHIlIHILﬂEJ?cU'ENLﬁlI'E]ﬂE] FANTH WAIITHATUATHETU N ﬂﬁ]ﬂ?1ﬂﬁ1ﬂ1iﬂlu
= |
TTIJTI”NTU LL“LNL“IJ'U 2 G]ﬂ«'f’] e

4 4 e

[ 4 i 2 ) El Y] =1 Eh 1
1. wasamoau (kinetic energy) LﬁEJ’J“UENﬂ‘UﬂTJLﬂaE]u‘Hilsmu lﬂ'T| A1TAHNIAUDNIULAE

jlq
i,

T
[}

& ] =2 1
Lﬂﬂﬁ]'l«!“l‘"lﬁ?]flﬂ?]"ml,aff]ﬂff]"ﬁ] ‘LIW@QQ"I'IH]@U?J"IﬂﬂfJ"I ﬁﬁ1a11 TUIVINNI LaZiAaoUT ﬁ?]flﬂ?]"llllﬁ?]%’lﬂ?]"ﬁ]gﬁ

—

o o 1
Wﬂﬂﬂ"l'l«!i]ﬁ'l«!ﬁﬁ]flﬂ?]"l
o wo o . 2 (Y] e 10 L) = e LYY Y]
2. WAy uAne (potentlal energy) ﬂE]T‘.IﬂQQ"I'L!TﬁJE]Qll!ﬂFJﬁ"I‘J INALTIARALIASILIINANIY tlas
o g wd J @Y 1y s el = LYY 1 (9 1 1 12 wd Y4
FEHIWNATITUUNUATITOU €] D1 l'iJ‘iJLL‘NﬂQE]ﬂ“I’I‘JE]LL‘NNﬂﬂﬂ'L!‘JSTIFJ"Nﬁﬁ"I‘J AH1TRINaNIwg l'iJ‘iJ“lf\Iﬂﬂﬂ"l'L!ﬁﬂEl

w oo o o o 1 1" s g o w cfy w o o 1
WaﬂﬂTL!ﬁﬂULﬂuwaﬁﬂﬂluﬁﬁgﬁﬂﬂgluﬂ']ﬁﬁ1iuu Waﬁﬂ’luﬁﬂﬂﬁuﬂﬂﬁﬂ’ngﬂ?a 29AUIEnoy uasd Iy U

T T
=, 1=

1 = 2 1 1 o 1 1 o w o 1 = = e e 1 4 =
LN “I’T'L!T%'E]'L!l“l’ftylﬂ']"l“l‘"lﬂ"ll;!“l’f'l«!ﬂflﬂﬂ']"l ﬁ?‘lﬂﬂﬂ"l'l«!ﬁﬂflll"lﬂﬂ']"l “I’T'L!ﬁ'ﬁ]'l«!l,ﬂﬂﬂ']"I“l'"l'E]EJﬂ"ILL“I’T'LNﬂ"Iﬂ'TI L‘iJ'E]T%’E]'L!“I’T'L!

a

T
=,

J r:}. r:}. 1 o' Y w o e—_}. I ol o o g [ 2 1 ¥ 1
wwdeufinInfigeasgid wasoudndnldeniunwasanatiaaiuwassm lumag ooy wuwdsesm Wi
o 3 s = o = = al _;& T =TT _,& g 3 w =
WA wasuAlwas iedei enysenlasugUnngl v hdusngaly e I dhunud

1 = 1 17 %9 =, LYl 1”0 ] - ) 1 Y] o A o 1 r:;.ﬂ
g o lfandndsmazayey luglyesmasnmangviefenit wawnuaiiierimsna iy
1 240 ol A ¥ e o ] 1 = 9 [ Ed
lvdilueima wassnuailugiveswasamangvznlagu liluaudeu uas wazndsauran

; = ; 3 o ¥ TR o 1 Y

Tunszuammanlaeunlasla 9 faw aranuieugngadi bl Fendinszuiumsganimieu

. YR, A = 7 3 W o o '
(endothermic process) aganuiny lumsnasumnlasle q Aauaanuieugnaisesnyi Genii
o) . 1 LT dr!v = oﬁf w = o =

N3EUIUNTABAIUSOU (exothermic process) 13U M3 Infiveuternanimuwuusuauiouiu

o g = LY
Sanmngnaeeany 1w lvdveudemasdsdailunszuaumameniuiou

> Wa31al ( chemical energy )

b
L]

= o = 110 1 - 9/ o = 1 = o =] 1 =

Lﬂ'l«!“lf\laQﬂ1u1'1ﬁgﬁﬂ@§111uﬁuqﬂ IA5985 1499415 UFUAN 149 g ﬂiﬂ1mm@ﬂ?\|ﬂﬂﬂ1ulﬂﬂmu'E]gjlﬂ“]_lslfuﬂ

woas 3 1 = A 2R o oo o s = 1 =
LL@SﬂTﬁ]ﬂﬂ'TUEN@gﬂ@ﬂluﬁ1iLlﬂagsﬁuﬂlﬂﬂﬁ1ilm1 lﬂ“l‘ﬂlﬂlﬂgf‘,]ﬂifﬂﬂu W'G_'NQTL!Lﬂ3J'E]T’i]§]f]ﬂﬂf]flf]f]f]ﬂ1§]ﬂlf]ﬂ

e A a = o A s ool s w o _,& T A o
BEGEY l’J‘H‘JE]E]"Ii]L“lJﬁEJ'L!L‘IJ'L!WﬁQQ"I'L!E‘IJE]'L! “If\lﬂNTL!Lﬂiﬁ]ﬂlﬂuWE‘NQ"I'L!ﬁﬂEJLL“lJ“LI‘H'LN“I'HJE]Qr],'L!ﬁ"I‘J LHaun1g
o o e = LY L E = o aa W
Wasnuasnminasnuiiesnuianisuy ‘LlﬂLﬂu:ﬁjﬂ“l]f]ﬂ“lf‘lﬂﬂﬂuﬂ’f]"miﬁ]u ‘lJ{,]ﬂ‘JEJ"I“I‘ﬂ‘Hﬂ’J"IiJJE]'L'E]E]ﬂ‘LI"I

T

Fen Ugiemieanuieu (exothermic reaction) damilfrseridesldwasenudn hifvwzinalgize

1 ==y /) & 5
(3and U nse1ganuieu (endothermic reaction)

@l ar 1 ot
ANHETHHUHITEHITITATTIUDEHAIITH

o«

= oo 4 4 5 % = 2 k=1 LYY 1 o o A
wearsa lewia el (Albert Einstein) ldeswiel¥iviua nuduius sevdemaiund s

] 1 o ] o o )&
ﬁ1‘1J1‘JE]‘F]TL!’JEL!‘H"I‘F]"IT‘.IE‘NQ"I'L!“ﬁLﬁEJ“UﬂUiJ’Jﬂi]"lu’Ju“l’Tuﬂllﬁﬁ’JElﬁiJﬂ"li



	คู่มือสอบตำรวจชั้นสัญญาบัตร วิทยาศาสตร์สาขาเคมี
	คำนำ
	สารบัญ
	ความรู้เกี่ยวกับสาขาเคมี

